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Pa3nen 1. [lepeyeHb MiaHUpPyeMbIX pe3yabTaTOB 00y4YeHHs MO JUCHUILINHE (MOIYJII0), COOTHECEH-
HBIX C IVIAHNPYeMbIMH pe3yabTaTamu ocBoeHusi OIIOIT

1.1. leap u3yyeHusi AUCHUNIHMHBI (MOTYJIs1)
Heab — chopmupoBaTh 3HaHUST 00 OCHOBHBIX 3aKOHOMEPHOCTSIX MPOTEKAHUS METaOOIMYECKUX MPO-
I[ECCOB, ONPEICIISIONINX COCTOSHUE 3I0POBbS U aJaNTallMH YeIOBEeKa Ha MOJICKYJIIPHOM, KJIIETOUHOM
U OPraHHOM YPOBHE IIEJIOCTHOTO OPTaHW3Ma U YMEHHE MPUMEHSTH MMOTYYCHHBIC 3HAHUS TIPH peIlie-
HUW HAYYHO-TIPAKTHYCCKUX 3a/1a4.

1.2. 3agauu u3yyeHusi AUCHUILTHHBI (MOTYJIs1)

- c(hopMHUPOBATh HABBIKY JUATHOCTUKY 3a00JIEBAHUI M MATOJIOTMYECKUX COCTOSIHUMN MAIlUCHTA;

- ¢(hOpMHPOBATh HABBIKU TUATHOCTHUKH HEOTJIOKHBIX COCTOSIHUM;

- U3y4eHUE CTY/ICHTAMH U MPUOOpPETCHHE 3HAHUN 0 XUMHUYECKON MPUPOJIE BEIICCTB, BXOSIINX B COCTAB
JKUBBIX OPraHU3MOB, WX MPEBPAICHHUIX, CBSI3U 3TUX MPEBPAIICHUN C JICITCIbHOCTHIO OPIaHOB M TKaHEH,
PETYIISAIMHA META0OTMYECKHUX TIPOIIECCOB U TIOCTICICTBUSX UX HAPYIICHHUS,

- OpraHu3aIys 1 MPOBEJICHNE HAYYHOTO KCCIICIOBAHMUS 110 aKTyaJIbHOM TEME;

- TOATOTOBKA M TyOJIMYHOE TIPEICTABICHUE PE3Y/IhbTATOB HAYYHBIX UCCIICOBAHUM;

- cOpMHPOBATH HABBIKU TOJIB30BATHCS J1A0OPATOPHBIM 00OPYIOBAaHHEM M PEaKTHBAMHU C COOJIOJICHUEM
MIPaBWJI TEXHUKHU O€30TAaCHOCTH, aHAITM3UPOBAThH TMOJTYYCHHBIC TAHHBIC PE3YJIbTATOB OMOXUMHUICCKUX HUC-
CIICZIOBAaHUI W HCIIOJIL30BaTh MOJYYCHHBIC 3HAHUS Ui OOBSICHEHUS XapaKTepa BO3HHUKAMOIIHMX B Opra-
HHM3Me€ YeJI0BEKa U3MEHEHUI U JUArHOCTUKH 3a00JICBaHMS;

- copMHpOBATh HABBIKHM aHAJIN3a HAYYHOH JIMTEPATYPhl M OQUIIHATBHBIX CTATHCTUYECKUX 0030pOB, yda-
CTHS B TPOBEJICHUU CTATUCTUYECKOTO aHAIM3A U ITYOJIMYHOTO MTPEICTABICHUS MTOJTYICHHBIX PE3YJIbTATOB;
- c(OpMHPOBATh HABBIKK yYaCTHUs B PEIICHUU OT/ICIbHBIX HAYYHO-HCCIICIOBATEIbCKUX M HAYYHO-
MPHUKJIAIHBIX 3a/1a4 B 00J1aCTH 3JpaBOOXPAHCHHMS 110 JUATHOCTUKE, JICUCHHUIO, MEAUIIMHCKOM peadunTa-
U 1 TPOQHIIAKTHKE.

1.2. MecTo nucuunjuHbl (MoayJis) B ctpykrype OIIOII:
Juctunnuna «O0mas 0uoxuMus» oTHOCUTCS K 61oky b 1. ucuumnunel (Moaymnu), 00si3aTelb-
HOH 4acTH.

OcHOBHBIE 3HAHHS, HEOOXOAWMBIE NS W3YYCHHS NUCHUIUIHHBI (HOPMUPYIOTCS TPU H3YUCHHUH
mucturud: Gunocodusi; Mopdonorusi: AHaTomMus 4elioBeka, TUCToJIoTHsl, 1uTosiorus; buonorus; He-
opraHnueckas XxuMus; @uzndeckas U KoJUIouaHas Xumusi; MaremaTuueckuil aHanus; Teopust BEpOSITHOCTH U
MaTeMaTH4ecKasi CTaTHCTHKA;, MexaHuka, 3JeKTpruuecTBo; OnTrka, aroMHas ¢pusuka; Ousnonorus; JlatuHckuit
s13bIK; IHOCTpaHHBIN A3BIK.

SIBnsierca mpeamecTBYIOMEH UIsl U3YYeHUs] TUCHUILIUH: MenuuuHckas Omoxumusi: [IpuHIUTIBD
WU3MEPUTENBHBIX TEXHONIOTUH B Omoxumuu (Momynb), Ilaroxumus, nuarHoctuka. buoxumus 3nokade-
CTBEHHOTO pocTta (Momyinb); OOmas maToJOTUs: MaToJOTHYecKas aHaTomus, marodusuonorus; dapma-
kojorusi; Knuaunueckas nabopaTopHasi TUarHocThka: MeHemKMeHT kKadecTBa (Moaynb), JlabopartopHas
aHanutuka. Knuanueckas nuarnoctuka (Moayins); [lenquatpus; Buytpennue 601e3Hu.

1.4. O6bekThI NpodeccCHOHATBLHOM /1eSITeJIbHOCTH

Oo6bexTamu IpodecCOHATBHOMN eI TETbHOCTH BBITYCKHUKOB, OCBOMBILUX Pa0OUyI0 MPOrpaMMy
JUCLUIUIMHBI (MOYJISA), SIBISIOTCS:

- usnueckue auna (1anee - marueHTH),

- HaCEJICHHUE;

- COBOKYITHOCTb CPEJICTB M TEXHOJIOTUH, MPEAYCMOTPEHHBIX MTPH OKa3aHUU JUArHOCTUYECKOM 1o-
MOIIIY ¥ HalpaBJIEHHBIX HAa CO3aHUE YCIOBHUH 11 OXPaHbI 340POBbsI IPAKIAH.

1.5. Tunsl 3aga4 npogecCHOHAIBLHOI 1eATeTbHOCTH
W3ydenne maHHOW TMCIMTUTIHBI (MOJTYIIS) HAIPABJICHO Ha TIOATOTOBKY K PEIIIEHHIO 33/1a4 MPodheccHo-
HAJIBHOW JeSITeIbHOCTH CIICAYIOIIMX THUIIOB:
- METMITMHCKHH;
- HAY4HO-HCCIIE0BATENbCKUN.



1.6.Ilnanupyemble pe3yJbTaTbhl OCBOEHHMS] NMPOrPaMMbl - KOMIIETEHUHMH BBINYCKHUKOB, IJIAHM-
pyemble pe3yJbTaThbl 00y4eHHsl 10 AUCHUILUIHHEe (MOAYJI10), 00ecrieYuBaOIHe JOCTHKEHNE T11a-
HHUPYEMBIX Pe3yJIbTATOB 0CBOCHUS MPOrpaMMBbI

[Tpouecc m3ydyeHus: AUCUUILIMHBI (MOAYIISA) HalpaBieH Ha (OPMUPOBAHHE Yy BBITYCKHUKA Clie-
JYIOIIHUX KOMIIETCHIIUM:

Ne pas-
[lepedeHb MIIAaHUPYEMBIX PE3yJIbTATOB 00Y- Onenounbie e
YEeHUsI 110 TUCUUTUIMHE (MOYJIIIO) cpencraa IUCIH-
Pe3ynbrarst IUINHBI,
No OCBOCHUSA Wuaukarop Ne ce-
OIIOII (un- JIOCTHKE- wis | MeCTpa,
A mpo- B KOTO-
1/ | JIeKC U Colep- | HHS KOMIIe- Teky- | D phIX
o ’KaHHE KOM- TESHIINU 3HaTh Ymerts Bnaners IIETO Y hop-
TOYHOH
TIETEHIUH) KOH- arre- | MHpY-
oI5t
P crapn | CT¢4
KOMIIE-
TEHIIMSA
1 2 3 4 5 6 7 8 9
1 | yK-1. Crioco- Ul VK 1.2. OcHOBHBIE AmHanuzupo- Kynerypoit nopoBe- | TECTH- i%fi%
- : OYHas OBa- o 1-
Gen ocymects- | Haxomur — u | METOAE! cOopa | BaTh, 0000- | MBIIIIEHMS; p e p ; o
Y aHanW3a UH- | WAaTh U BOC- HaBbIKAMU pabota; | HHE; ©
JSITh KPUTHYE- KPUTHYECKU recti- | cobe- wecTp
. ¢dopmaruy; NPUHAMATh MUCHMEHHO-
CKHW aHaIn3 AHAJIU3UPYET poBa- ceno- Ne 5-6
CHOCOOBI uHpopmanuio; | To aprymes-
MpOOJIEMHBIX uHdopma- HUE; BaHHE
. 5 ¢dopmanmza- CTaBUTh  LEIb | THPOBAHHOIO | . o 0 G-
CUTyauui Ha M0, HEo0- ]
] ’ MM LeMd U | 1 QOPMYIUPO- | U3JIOKECHUS | ceno- eTam
OCHOBE CHCTEM- | XOAMMYIO METO/IbI ee | BATh  3aJauM | COOCTBEHHOU | pappe
HOTO Ioaxona, M PCHICHUA | noCTHIKEHU. no €€ JOCTU- | TOUKH  3pe- | mo 6u-
BbIpaOaTHIBATh 3aa4u. KEHHUIO. HUSL. 7eTam;
CTpAaTEruro Ach- pede-
CTBUI par
2 | OIIK-1. Cmoco- 150 OIIK | Xumudeckyro | Pemats tumo- | Meromamu npose- | Tectn- | Paspen
- - - OYHas 0Ba- Ne 1-10
0eH HCHOIb30 1.1. Ucmions- | MPHPOLY  BE€- | BBIC  NPAKTU- | OCTAHOBKU p o p . Co.
BaTh W MpUMe- [IECTB, XUMH- | YECKHE 3aja- | XuMuueckux | PaboTa, | HHUE, €
syer  eCre- o Tectn- | cobe- MECTp
HSTh byHna- YecKHe SIBJIe- | 4M, IPOTHO3U- | PEaKLUi,
CTBEHHO- poBa- ceJo- Ne 5-6
MEHTallbHbIE U HUS W TIpO- | poBaTh pe- | MeTogaMu
Hay4HbIe HUE; BaHue
NPUKJIAIHBIE LIECCHI B Opra- | 3yJbTaThl GU- | paboThI c 6 6
3HAHUA IS €ooe- 110 om-
MEIULUHCKHYE, HU3Me. 3aKo- | 3HKO- Ouonornde- | o0
J10 JeramM
ecrecTBeHHOHa- | HOCTAHOBKH | yomepHocTH | XMUMHYECKHX ckuM, $Ha3o- | paume
yuHble 3HaHus | B PCIICHHA | ppoTekaHus IIPOLIECCOB, BOKOHTPAaCT- | mo 6u-
JUTSI TIOCTAHOBKYM | CTAHIAPTHBIX | husuko- HalpaBJICHUE HBIM, TIOJIS- | jeram;
u peleHns | U UHHOBAllU- | XMMHYECKHX W pe3yibTara | puU3aluoH- pede-
CTaHJIAPTHBIX M | OHHBIX 33124 | IIPOLIECCOB B | XUMHYECKHUX HBIM, JIFOMHU- | Par
WMHHOBALIMOH- npodeccro- JKUBBIX CH- | IPEBpALLCHUI. | HUCLEHTHBIM
HBIX 33/1a4 PO~ | gampHoit ne- | cTeMax. Ilpa- | Tlonmb3oBaThest | MMKPOCKO-
(eccHonanbHOl | grenpHOCTH BWIa PaboTHl | Jaboparop- TIOM.
JESITeIbHOCTH u TEeXHUKU | HBIM 000opyno- | HaBbikamu
0e30MmacHOCTH | BaHUEM. Oe3onacHoi
B xuMuueckux | OCymiecTBiATs | paboThI B
nmaboparopu- MTOCTAaHOBKY XUMHYECKOM
AX, C PEaKTH- | KaueCTBEHHBIX | Jlabopato-
BaMH, mpubo- | U Konmuue- | pud,  Qu3N-
pamu, >KUBOT- | CTBEHHBIX XH- | KO-
HBIMH. MHYECKUX HC- | XUMHUYECKH-
CIIe/I0BaHU, MH MeTOja-
OKHCIIUTEIb- MU aHaJIN3a.
HO-




BOCCTaHOBH-
TENBHBIX  pe-
akuui.  Pac-
CUNTBIBATH
CTaH[aPTHBIC
XapakTepH-
CTHKH TIpOTe-
KaHWUS  XUMH-
94eCKOro  Ipo-
mecca;  ompe-
JIeISITh  KITace
XUMHYECKHX
COCIUHEHUM.
OIIK-5. Cnioco- | U] OIIK | IIpuHnume! [IpoBoauTh Hageikamu npose- | tectu- | Pasmen
Gen x opramu- | 5.1. Opramu- | WIAHMPOBAHHA | HayHHO- MOJIEINPO- pogﬂaﬂ. posa- Jg‘—’ _1'10
sammu u ocy- | syer m ocy- | 2XCTICPHMEH- meenezoBa- BaHUs U TO- i’:c;’;:‘l’ (P;Iongé- M:CTp
R — Ta, OCHOBHBIE | TEJIBCKHMN JKC- | CTAHOBKH pona- | cono | Ne5-6
3Tarbl IpOBe- | MEPHMEHT, Hay4YHO-
TPUITAHBIX | IPUKTARHBIC | jopyg  skeme- | aHanmsupo- HCCIIe/I0Ba- Hng;_ BaHIge_
MPaKTHICCKUX | M HNPAKTHIC" | hyvenranpHo- | BaTh  NONY- | TETBCKOIO z(e);[f)- EgTal\I:
TIPOCKTOB W | CKHC MPOCK- | 1o ycemenoBa- | YEHHBIE  pe- | OKCTIEPUMEH- | pamme
MHBIX MCPONIPH- | Thl U HMHBIC | yyg,  coBpe- | 3yJbTaTHl, Je- | Ta. o 6u-
ATUM 110 M3y4de- | MEpOIpusi- MEHHBIE TeO- | JIaTh COOTBET- JeTam;
HHUIO OMOXMMH- | THUS 1O U3Y- | PETHYECKHE W | CTBYIOIIUE pede-
YeCKUX U (u- YeHUI0 OMO- | DKCIEPUMEH- BBIBOJIBI. par
3UOJIOTUYECKUX | XMMHUYECKHX | TaJIbHBIC — MC-
TIPOIIECCOB u|u ¢Puuomo- | TOARL  HCCIIE-
ABJIEHUM, TPO- | THYECKUX AOBAHH.
HCXO/SIIINX B | MPOLECCOB H
KJIETKE 4eJIOBe- | SIBJICHUM,
Ka IPOUCX OIS~
IUX B KIIET-
KE YelloBeKa
Pazgen 2. O0beM qMCHUIIMHBI (MOYJI1) U BH/bI Y4eOHOH padoThl
OO61mas Tpy1I0eMKOCTh JUCIUILIMHBI cocTaBisieT 10 3aueTHbIX enunul, 360 yac.
Bcero ya- CemecTpsl
Buj yueOHoii padoThi COB/3a4YeTHBIX v VI
eTHHUII
KonrakTHas padora (Bcero) 216 108 108
B Tom uncne:
Jlextum (JI) 72 36 36
[Ipaktuueckue 3anstus (I13) 144 72 72
Cemunapsi (C)
JlaGopartophbie pabots! (JIP)
CamocrosiTesibHas padoTa (Bcero) 108 54 54
Peghepam 4 2 2
Iloozomoska k 3anusmusm (113) 54 28 26
Iloozomoska k mexywemy xonmpoino (IITK) 24 16 8
Iloozomoska k mecmupoganuio 16 8 8
Iloozomoska k npomescymournomy koumporio (I111K) 10 - 10
Buo npomescymounoii ;ngiz?rﬁ) 3 3




ammecmayuu: IK3AMEH caMocCTosITeNbHAs paboTa 33 33
OO01ast TPY/10€MKOCTh Yyacel 360 162 198
3aYeTHLIC eTHHUALIBI 10 45 55

Pazgen 3. Copep:xaHue TMCHUILUIMHBI (MOIYJIs1), CTPYKTYPUPOBaHHOE 110 TeMaM (pa3aeiam)

3.1. Conep:xanue pa3aejioB TUCHUILTHHBI (MOTYJIs1)

HaumenoBanue pas-
Ne Kox xom- p
i | merermm Jiena TUCLUIUIUHBI Coneprxanue pazaena (TeMbl pasJieioB)

(Moyns)
1 2 3 4
Crpoenvie u pynkuuu | Jlexnum: Ilpenmer, 3amaun 1 MeAMKO-OMOIOTHYECKOE 3HAUCHHE
VK 1 OcITKOB omoxumun. CTpykTypa 6e1KoB, (PU3UKO-XMMHUYECKUE CBOMCTRA.

1. OIIK 1 .

OIK 5 Ipaxkmuuecxue 3ansamusi: beaxku. YPOBHU CTPYKTYPHOU OpraHu-
3armu 0eITKOBON MOJEKYJIbl. DU3NKO-XUMHYECKHE CBOHCTBA OelI-
KOB. XHMHS CIIOKHBIX OEIIKOB.

®epMeHTEI Jlexmu: Xumudeckas pupoIa, MEXaHu3M JeUCTBUS (HepMEHTOB.
Perynsuust aktuBHOCTH (DepMeHTOB. BBeneHre B METUIMHCKYIO
VK 1 SH3UMOJIOTHIO.
2. OIIK 1 .

OIIK 5 Ipaxmuueckue 3anamusi: XUMUYECKash TPUPOJA U CBOWCTBA
¢depmenToB. Perymnsmus akTuBHOCTH QepMeHTOB. METOIBI KONH-
YECTBEHHOTO OTPEACTICHHSI aKTHBHOCTH (epMeHTOB. OCHOBHBIE
MIPUHIMITEL SH3UMOANATHOCTUKY U DH3UMOTEPAITUH.

Buosnepreruka kner- | Jleknun: BBenenue B oOMeH BemiecTB. buomorndeckoe okuciie-
VK 1 Ku, o0ie myTH Kata- | Hue. OxkucnurenbHOe GochoprIrpoBaHme.
3 OIIK 1 Oonuzma OO6uue mytu karabonu3ma.

' OIIK 5 Ipaxmuueckue 3ausmus. buonorndeckoe okucienue. OKUCIU-
tenbHOE pochopunuposanue. O0mme myTH karadbonuzmab okuc-
nenue nupysata, L{TK.

OOMeH yrieBoioB Jlexuu: HauanbHbIe 3Tanel oOMeHa yrieBooB. [ mukonus.
AspoOHOe oKuciIeHHe MTIOK03bI. [okoHeoreHe3. OOMEH TJTUKO-
VK1 TeHa, AUCaxapuaoB. Perymnsius oOMeHa yrieBo0B
4. OIIK 1 Ipaxmuueckue 3ansamus: HauanpHbIe 3Taribl 0OMEHA YTIIEBOJIOB.

OIIK 5 AHadpoOHBIM TiMKoIU3. [JTI0KOHEeOreHe3. A3pOOHBIE MYyTH OKHC-
JeHus TIoK03bl. OOMEeH TIIMKoreHa, 0OMeH aucaxapunoB. Caxap
KPOBH, PETYJISIHS YIIIEBOJHOTO OOMEHa.

Buramunel Jlexuu: BonopactBopumble BUTaMUHBL. JKupopacTBOpuMBbIE BU-
VK1 TaMUHEL.
S. OIlK 1

OIIK 5 Ipaxmuueckue 3auamus: BogopactBopumMble BUTaMUHBL JKupo-

pacTBOpUMbIE BUTAMHHBL. BUTaMUHOTIOOOHEIE BEIIECTBA.
OOMeH JIMITNI0B Jlextuu: HawanmpHble STambl oOMEHa JHUMHIOB. DHEpreThdecKas
¢ynkuus aunuaoB. CHHTE3 KHUPHBIX KUCIIOT, 0OMEH KETOHOBBIX
VK 1 tea. OOMmeH TpurnuiepuaoB u dochoaunuaor. OOMeH cTepou-
6 OIK 1 noB. TpancniopTHbie (HOPMBI JTUITHIOB.

OIIK 5 Ipaxmuueckue 3anamus. HaganbHble 3Tanbsl 0OMEHa JIUIHIOB.
OxucIieHNe )XUPHBIX KHCIIOT U MIIHIepuHa. BHYTpUKIEeTOUHBIH
oOMeH yumuaoB. OOMEH XoJlecTeprHa.

VK 1 OO6meH amuHOKHCIOT | Jlekuust: Posb Oenka B MUTaHKH, IEpEeBapHBaHEe, BCACHIBAHHUE.
v OIIK 1 O06ume mytn oOMeHa aMUHOKHUCIIOT. O0e3BpeKMBaHNE AaMMHAKA.

' OIK 5 Crieruduyeckne myTH 0OMeHa aMHHOKHCIIOT.




Ipaxmuueckue 3auamus. O0UIMEe MyTH OOMEHA aMHHOKHUCIIOT.
Koneunsie myTu pacmasa 6eaxos. O0pa3oBaHue U 00€3BpEIKUBA-
Hue ammuaka. OcoOEHHOCTH 0OMEHA HEKOTOPBIX AMUHOKHCIIOT.
Pons ropmoHoB B pe- | Jlekmum: Knaccmbukanmsi, MEXaHU3M JEHCTBUS TOPMOHOB. I op-
TYISIIAYA METa0oJIu3Ma | MOHBI, TIPOU3BOJIHbIC aMUHOKUCIOT. CTepouIHbIe TOPMOHBI. DH-
VK1 JMOKpUHHAs (DYHKIMS TOMKENyI0YHON  Kene3sl.  beakoBo-
8. OIIK 1 HENTHIHbIE TOPMOHBI.
OIIK 5
Ipaxmuuecxue 3ausmusi: Topmonbl. B3aumocssizb ooOMeHOB. O0-
MEH BEIIEeCTB MPH CaXapHOM Juadere.
OoOmen OenkoB, Hyk- | Jlekiuu: OOMeH MypHHOBBIX HYKICOTHIOB. OOMEH MUPUMUIMHO-
JICMHOBBIX KHCJIOT BBIX HYKJICOTU0B. Perumkanus. Tpanckpummus.
VK1 Buocunres Genka.
0. OIIK 1
OIIK 5 Ipaxmuueckue 3anamus. OOMEH HYKJICHMHOBBIX KucioT. CTpoe-
HHE HYKJICHHOBBIX KHCJIOT. BHOCHHTE3 HYKJICHHOBBIX KHCIIOT,
Oerka.
Boano-munepanshpiii | Jleknun: OOMeH xenes3a. buoxumus nodek
VK1 o6MeH
10. OIIK 1 Ipaxmuueckue 3ansmus: O0MeH MakpodieMeHToB. OOMeH MHUK-
OIIK 5 poasieMeHToB. KucnoTHo-11eno4Hoe paBHoBecue. bruoxumus mo-
4qu.

3.2. Pazenpl 1M CUMIIMHBI (MOYJIS1) M MEKIUCHUIITUHAPHBIE CBSI3M ¢ 00ecneqyuBaeMbIMH

(mocaeayOmMMHu) JUCHUNJIMHAMU

Ne No pas3aciioB ,HaHHOﬁ JUCHHUITIINHBI, HeO6XOI[I/IMBIX I

HJ\/& Ha(HMeHOBaHHe 06§CHeqHBaeMHX U3ydeHHs 00eCIIeYMBAEMBIX (MOCIENYONIMX ) TUCIUILIHH
1| MOCJICTYIONIUX ) TACIUTLITUH
Y 1] 23] 4|5]6| 78] 9]0
1. | Menununckas ouoxumust: [TpuHIUTIBL
M3MEPUTENIbHBIX TEXHOJIOTUH B O1O- + + + + + + + + + +
XUMHUH (MOJYJIb)
2 Meaununckas onoxumus: ITatoxumust,
nuarHocTrka. bnoxumus 3inokade- + + + + + + + + + +
CTBEHHOTO pocTa (MOYJIb)
OO111as1 MATOJIOTHS: TATOJIOTUYeCKast
3 aHATOMMUSI, TATO(U3HOIIOTHS; + + + + + + + + + +
4 ®apmakosorus + + + + + + + + + +
5 Knununueckast 1abopaTopHas AUarHo-
cTuka: MeHe»KMeHT KauecTBa (Mo- + + + + + + + + + +
J1yJib),
6 Knuangeckas mabopatopHasi TuarHo-
ctuka: JlabopaTopHas aHaTUTHKA. + + + + + + + + + +
Knunnueckas tuarHoctuka (MO1ysb)
7 Buyrtpennue 6one3nu
yIp T I e T
8 Ilennarpus + + + + + + + + +




3.3. Paznenbl AUCHUIJIMHBI (MOAYJIs1) M BUABI 3aHATHI

Ne HaumeHnoBanue Bcero
JI 3 | JP | Cem | CPC
n/n pa3aesia TUCHUIIMHBI Yacos
1. CrtpoeHue u GyHKITUU OCIIKOB 2 12 10 24
DepMeHTHI 6 16 10 32
BuosnepreTrka KiaeTku, o01IMe MyTH KaTaboIu3Ma
8 20 14 42
4. OOMeH yrineBoaoB 10 16 10 36
o. Buramunbl 4 8 10 22
6. OOMEH JIMIINIOB 12 16 10 38
7. OOMeH aMUHOKHCIIOT 12 10 30
8. Posib TOpMOHOB B perynsnuu Metadoan3ma 8 8 10 26
9. OOMeH 0esIKOB, HYKJIEMHOBBIX KHUCIIOT 10 20 12 42
10. Boano-MunepanbHbIii 00OMeH 4 16 12 32
11. | Bux mpomexyrou- | Dksamen | KOHTaKTHas paGota 3
HOM aTTeCTalMu: caMocCTosITeNIbHAs paboTa 33
12. HUroro: 72 | 144 - - 108 360
3.4. TemaTu4yecKkuii JIAH JeKINA
TpynoemkocTb
Ne Ne pazpena Temaruka jiek- . by
L [ —— i ConeprkaHue JeKIHit (gac)
V cem. | Vlcem
1. 1 [Ipenmer, 3ama- | [IpenMer u 3amaun Omoxumuu. Mecto O6mO-
94 W MEIUKO- | XUMHUH CPEIH IPYTUX JUCHUTUIHH. VcTopus
OMONIOTMYEeCKOe | pa3BUTHS OMOXHMMUM, BKJIAJ OT€YECTBEHHBIX
3HauYeHHe OWo- | YYEeHBIX B pa3BuTue Omoxumuu. lloHsTHE O
xumun. Crpyk- | Merabonnyeckux nyTsax. OOmas cxema 2
Typa OenKoB, | OMOJIOTMYECKUX  (PYHKIIMKA  OpraHu3ma.
¢buznko- CrpykTypHass opraHuzanusi OelIKoBOH Mo-
XUMHYECKHE JeKybl, (QHU3UKO-XMMUYECKHE CBOWCTBA,
CBOMCTBA. O6uosiornyeckue GyHKIHUU.
2. 2 XuMuyeckas Xumudeckas Ipupoja U CTpoeHue GpepmeH-
MpUpO/a, MeXa- | TOB, MEXaHW3M JEWUCTBUSA, KHUHETHKA, HO- 9
HU3M JICUCTBHS. | MEHKIAaTypa u kiaccudukanms. [Ipocrern-
YecKHe TPYIIbI U KOPEepMEHTHI.
3. 2 Perynsmust  ak- | Bunpl axkTuBHpOBaHHMS U HMHTUOMPOBAHUS
TUBHOCTH  (ep- | pepmentoB. Heobparumoe MHrHOUMpoOBaHHE
MEHTOB. Ha npumMepe JaencTBud A10B. KonkypeHTHoe 5
WHTUOUPOBAaHKE, TMPUMEPHI JIEKAPCTBEHHBIX
npemnaparoB. PerpomHrnOupoBaHue. Ypos-
HU PETYJISIUN aKTUBHOCTH (hEPMEHTOB.
4. 2 BBenenue B Me- | [IpuHIMNIBI 9H3UMOJUATHOCTHKH, OpPraHO-
JUIUHCKYIO 5H- | cenu(UYHOCTh, U30(EpPMEHTHI. ODH3UMO- 2
3UMOJIOTHIO. MaTUU. DH3UMOTEpanusl.
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Beenenue B 00-
MEH BELIECTB.

Oranbl  MetabonusMma. I[lpencrasienue o
KapTe MeTabonuueckux myred. DyHKuuu
MeTabonu3Ma. AyToTpodsl U reTepoTpodBbI.
AspoObI 1 aHa’poObl. AHAOOIM3M W KaTa-
001M3M, CBA3b MeXIy HUMH. OleHKa 3Hep-
reTH4eckoil morpebHoctn yenoseka. Hop-
MBI MOTpeOJeHNUs OENKOB, YIJIEBOJOB, JIH-
NIU0B, BUTAMMHOB, MHUKpPO3JeMeHTOB. [lu-
LIeBapeHHeE.

Buonornueckoe
OKUCJIEHHE.

TkaneBoe JbIXaHHE, HCTOPUS H3YUYCHHUS.
DHJEProHNYECKUe U IK3EPTOHUYECKHE pe-
aKuuu B KJIETKE. OxuCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC MPOIECCHl U PEIOKC-
MOTEHIIUAJbl. XapakTepUcTUKa (EpPMEHTOB
JbIXaHUsA. Y CTPOMCTBO JIbIXaTEIbHOM LEIH,
dbepmenTsl, kopepmeHnTol. Mctopus uzyde-
HUS TIpoliecca.

OKHUCIIUTEILHOE

dochopumpo-
BaHHE.

CrpoeHue MUTOXOHIPUM M CTPYKTypHas
opraHuzanus AsixatenbHoW nenu. Comps-
JKeHUue JApIxaHus U GdochoprumpoBaHus,
P\O. [IpixarenbHblii KOHTPOJIB. PazobmieHue
TKkaHeBoro aprxanus u Od. ['mmokcus.

OOmue MyTH
Karaboym3ma.

[TonsiTue o cneunduueckux U OOLUUX MyTIX
katabonuzma.  OKHUCIMTENbHOE  JeKap-
OokcunupoBanue nupyBata. [locrnenosa-
TenbHOCTh peakuui L[TK u ero 3HaueHue.

HavansHeie sTa-
mel oOMeHa yr-
JIEBOJIOB.

OcHoBHBIC YTJICBOJBI ITUIIH, UX XapaKTCpH-
CTHKa, IICpCBapUBAHUC, MCXAHH3M BCACbI-
BaHUsL.

10.

' nmukonus.

AHa’poOHBIN pacmaj TIKO3bI, TOCIeI0Ba-
TEJIBLHOCTh peakiuii, cyocrpatHoe ¢ocdo-
pUIMpOBaHHME, SHEPreTH4ecKuii dPQexT.
I'muxonutnueckass oxcugopenykius. OO6-
I dHepreTueckuid OajaHC MOJIHOTO
OKUCJICHUS TIIFOKO3BI.

11.

AnpoOHoe
OKHCIICHHUE TJII0-
KO03E1. [ TIIoKOHe-
OTCHE3.

Uennounsle MexaHU3MBbI, cBs3b ¢ LIIID.
Cynb0a nupyBaTta, cyOCTpaTHOE U OKHCIIHU-
tenbHOEe  (pochopunmupoBanue. IleHroszo-
¢dochaTHbIil MyTh (IPSIMOE OKUCIIEHHUE III0-
KO3bl), Ononoruueckoe 3HaueHue. Jlokanu-
3amusi mporecca B opraHuzme. OOXOJHBIC
peakiuu riokoHeoreHesa. Ponb OuoTuHa,
MeTabonuueckue (YHKLIUHU, TPOSBICHHUE
TUro U aButamMuHo3a. CyOcTpaThl TIIOKOHE-
orenesa. Perynsiuus mporecca.
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12.

OOMEH T[JIMKO-
reHa, JHucaxapu-
IIOB.

MexaHu3M CHHTE3a ¥ MOOUIIM3AIUU TJIMKO-
reHa. KackaaHplii MexaHU3M TOPMOHAIBHOM
peryJsiiu mpoliiecca, pojib aJACHWIATIIMK-
JIa3HOM cucTeMbl U npoTtenHkuHas. Hacnen-
CTBEHHBIC HapyIIeHUS OOMEHAa TJIMKOTeHA.
HacnencrBennass HenepeHOCMMOCTb JHCa-
xapuoB. [lorpeOHOCTE B yrieBojax neTen
pa3HOro BO3pacTa, BO3pACTHBIE XapaKTepu-
CTUKH THUIIEBAPEHUSI U BCACHIBAHUS YTJIEBO-
noB. OOMeH rayakTo3bl U (pyKTO3hl. buo-
XUMUYECKUE aCMEKThl TallaKTO3EMUU U
HACJIEJICTBEHHAs] HEMEPEHOCUMOCTh (PPYyK-
TO3BI.

13.

Perynsimust  006-
MEHa  YIJIEBO-
JIOB.

['mroxo3a KpoBHU: (paKTOPHI, BIUSIOMINE Ha €€
ypoBeHb. CaxapHasi Harpys3ka, e€ 3HaueHHUe
B JIMarHOCTMKE HapyLICHUH perynsauuu o6-
MEHa YIJIEBOAOB. BO3MOXHBIE NPHUYUHBL
TUIEp- U TUIIOTJIMKEMHUM, BHJbI TIIIOKO3Y-
puii, nuabermyeckue kombl. Heliposnno-
KpUHHAs PEryysilus YIJIeBOJHOro OOMEHa.
FOpMOHI)I, CHMXKAIIUME M IIOBBIIIAIOIIHNEC
YPOBEHb caxapa (MHCYJUH, TJIIOKAaroH, Ka-
TEXOJaMHHbI, TJIIOKOKOPTUKOCTEPOUIbI) U
MexaHu3M ux jaeictBuss. OcobeHHOCTH 00-
MEHa YIJIEBOJOB y JneTeil. ['mnornukemus
HOBOPOXKJEHHBIX, €€ IPUUNHBI.

14.

Bonopactopu-
MbI€ BUTAMHUHBI.

XHWMHYECKOE CTPOEHUE BOAOPACTBOPUMBIX
BUTaMUHOB. buoxumuueckne MexXaHU3Mbl
o0OMEHa BUTAMUHOB BEIIECTB B OpraHU3Me
YyesloBeKa. Y4acTHe BOJOPACTBOPUMBIX BHU-
TaMMHOB B OOMEHE BEIIECTB y 4eJIOBEKa.
Kodepmentnass  QyHKkuMsT  BUTaMHHOB.
Hapymenust oOmena BemiectB U 3a0oJeBa-
HUS, BbI3BaHHbIE HEJIOCTATKOM BOJOPAacTBO-
PUMBIX BUTAMHHOB. BO3MOXHBIE IyTH HC-
[I0JIb30BAHUS BUTAMMHOB B MEIUIMHCKOMN
MPAKTUKE JUJIs1 KOPPEKIMH METaObO0IMYECKHX
HapyLIEHHM.

15.

Kupopactso-
pUMBIE BUTAMM-
HBEI.

XHUMHYECKOE CTPOCHHME KUPOPACTBOPUMBIX
BUTAMMHOB ¥  BHUTAMHUHOIIOJOOHBIX  Be-
IECTB. buoxuMmuueckue MexaHu3sMbl oOMe-
Ha JKHPOPACTBOPUMBIX BHUTAMHUHOB U BUTa-
MUHOIIOJOOHBIX BEMIECTB B OpraHU3ME 4e-
JIOBEKA. YyacTue >KUPOPAaCTBOPHUMBIX BUTa-
MHHOB U BI/ITaMI/IHOHO}IO6HBIX COG}II/IHeHI/II\/’I
B OOMEHe BelleCTB y yeioBeka. buonoruye-
ckre (QYHKIUU KUPOPACTBOPUMBIX BUTAMU-
HOB M  BHUTAaMHHONOJOOHBIX  BEIIECTB.
Hapymenust oOMeHa BemiecTB U 3abojeBa-
HUS, BBI3BAHHBIE HEIOCTATKOM U U30BITKOM
BHTAMHUHOB. BO3MOKHEBIE IIyTH HUCII0JIB30Ba-
HHUA BUTAMHWHOB B Me)II/IHPIHCKOI)'I IIPAKTHKE
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JUISE KOPPEKIMH MEeTabOIMYeCKUX Hapyiie-
HUH. 3HaUYeHHE BUTAMHHOJIOTUH I IOHM-
MaHUsl MEXaHU3MOB MIPOTEKAHUSI META00IH-
YECKUX MyTeH W MHTETpaldd MeTaboymye-
CKHX ITPOIIECCOB.

6 Havaneubie sTa- | Baxkneiimue nunuasl opraHu3ma 4dejaoBeka
16. mel oOMeHa Ju- | U uX pouib. llepeBapuBaHue, BcacblBaHUE U
101791 (0): TPAHCIIOPT JHNUIOB. TKaHEBON JUIONU3, 2
TOPMOHAJIbHBIA KOHTpPOJIb. OKHCIEHUE JIN-
MU0B, OMOIHEPreTHKA.
6 DHepreTuye- TkaHeBOW JIMIOJIN3, FOPMOHAIbHBIM KOH-
17. ckag  (yHkuma | Tposib. OKHCICHHE JTUMHUI0B, OMOIHEPreTU- 2
JIMIIHJIOB. Ka.
6 Cunre3 xupHbIX | CuHTE3 XUPHBIX KUCIOT. CUHTE3 U OKHUC- 5
18. KHCJIOT, OOMEH | JIeHHE KETOHOBBIX TeJl. BUIbI KETO30B.
KETOHOBBIX TeJl.
Hroro3as
ceMecTp: 36
6 O6men Ttpurnu- | buocunres tpuraunepuaoB u Qocdonumnu-
uepusoB U ¢oc- | A10B. buoxumudeckue MexaHU3Mbl KUPOBOU
19. (bomunuIoB. uHbuUIbTpauu  medeHu. JlumoTpomHbie
daktopel. buocuHTe3 W OMoIOrHYecKas
(byHKIUS SHKO3aHOUIOB.
6 O6men crepou- | CTpoeHwue, CBOWCTBA, CHHTE3 XOJIECTEPUHA,
0. TIOB. OMOJIOTUYECKOE  3HAYCHHE,  BbIBEJCHUE.
[IpousBonHbIE  XOJNECTEpUHA,  PETYIALUSL
o0OMeHa CTepOU/IOB.
6 Tpancnoptasie | TpancnopTtHble (QOpPMBI JIMIUAOB KPOBU
¢dbopmbl  UNU- | (IMIIONPOTEMHBI) U UX XapaKTePUCTHKA.
21. TIOB. buoxumuueckre OCHOBBI TMIEPIIUIIONPOTE-
UJEMUH, aTepPOCKIIePO3a, )KETUHO-KaMEHHON
00JIe3HMU.
7 Pone Genka B | Ponp Oenka B mUTaHMM 4YeIOBEKa, BO3PACT-
29 MUTAaHUM, Tiepe- | Hble HOpPMBI, OWOJIOrMYecKass ILEHHOCTb.
' BapuBaHUE, Bca- | A30TUCTBIA OanaHc. XapaKTepUCTHKa IPO-
CBIBaHUE. LleccoB  nepeBapuBaHusi.  Bo3MoxkHbIe
HapyILEHUS.
7 O6mume  nytu | [le3aMuHUpOBaHME U €rO BHJbI, TpPaHCAMMU-
oOMEHa aMHWHO- | HUPOBaHUE, HENpsMOe JI€3aMUHHPOBAHUE.
23. KHCJIIOT. Ponp BUTAMHHA Be. Knunuko-
JUArHOCTHYECKOE 3HAYEHUE OIpEAEICHUS
aMUHOTpaHc(epas B CHIBOPOTKE KPOBH.
7 Oo6e3BpexuBa- OO6e3BpekMBaHNE aMMHaKa, CHHTE3 MoOYe-
HUE aMMHaKa. BHUHBI, PONb TiIyTamuHa. ['nmyrammHaza mo-
o4, yek, Ouonoruueckoe 3Hadenue. [leaenHounas
HEJ0CTaTOYHOCTh, IIOYEYHAas HEA0CTaTo4-
HocTh. OcTaTouHblii a30T. [[uarHoctuue-
CKO€ 3HAYEHHUE.
7 Crnenuduueckue | ObmMen wmertnonuwHa, poib TI'OK, obmen
o5 nytd  OoOMEHa | TNIMIMHA, CHHTE3 KpeaThHa, OMOJIOrHYecKast
AMUHOKHCIIOT. posib. OOMeH (eHmIaTaHWHA W THPO3WHA

(eHUIIKETOHYpHS, TUPO3UHO3, AJKANTOHY-
pusi, abOUHU3M.
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Knaccuduxa-
oy, MEXaHH3M
JEUCTBUSL  TOp-

Krnaccudukanus TOpMOHOB IO MECTY BbIpa-
OOTKH, XUMHUYECKOMY CTPOCHHUIO W OHOJIO-
TUYeCKON (YHKIIMM MEXaHU3M JEHCTBUS Ha

26. MOHOB. KJIETKU-MUIIEHH OENKOBBIX, MENTUIHBIX
TOPMOHOB U KaTexojJaMUHOB. buoxumuue-
CKHE OCHOBBI KacKaJIHOr0 MEXaHU3Ma pPery-
JSIMY aKTUBHOCTH (DEPMEHTOB.
T'opmonsl, mpo- | TupeonHbIe TOPMOHBI, CTPOCHUE, OMOCHH-
W3BOJHBIC aMU- | T€3, BIMSHUE Ha OOMeH. ['umo- u rumepTu-
27 HokucnoT. Cre- | peo3bl. KaTexomaMuHbI, CUHTE3, BIUSHUE HA
' pouzHbie  TOp- | 0OMeH, (deoxpomoruToma. CTepougHbIe
MOHBI. TOPMOHBI, CUHTE3. M3MeHeHne oOMeHa npu
TUIEp- U THIOKOPTULIU3ME.
OH/I0KpUHHAs WucynuH, ctpoeHue, OMOCUHTE3, Perymsauus
GyHKIUS — TOA- | CeKpelMH, BIMSAHUE Ha OOMEH YIJIEBOJIOB,
KeTyA04YHOU KHUPOB, OenkoB. CTpoeHue INIIOKaroHa, cex-
28. JKEIIe3bl. penus, BIusHUE Ha oOMeH. M3MeHenue 06-
MeHa [IpU caXxapHOM JuadeTe U TOJI0IaHuH.
benkoBo- l'opmonbl rumortamamyca u rumnogusa.
TIeTITH/THBIC [IpaTropMOH U KaJbLIUTOHUH, THCTOTOPMO-
29. TOPMOHBI. Hbl. B3aumocBsA3b OOMEHOB, YIJIEBOJOB,
0€JIKOB, JUIMHUIOB.
O6meHn mnypuHo- | Hykneonporeuabl U HYKJIEMHOBBIE KHCIIO-
30. BBIX HYKJIEOTHU- | Thl. HyKileoTHaHBINM Iyl K1eTOK. bruocuHTes
TIOB. IIyPUHOBBIX HYKJIEOTUAOB. Pacnan mypuHo-
BBIX HYKJEOTHIOB, Mojarpa, cuHapom Jle-
ma-Huxana.
Ob6men  mmpu- | OOMEH TNHUPUMHUAMHOBBIX  HYKJICOTHJIOB,
31 MUIMHOBBIX OpoTalypusl.
HYKJIEOTH]IOB.
Permukarnusi. Pennmukauus  (Omocuntes JIHK), JIHK-
32. noJmMepas3a, MaTpHIa, OMOJIOrMYecKoe 3Ha-
yenue. [lospexnenne u penapanus JAHK.
33, Tpanckpumnus. | Tpanckpunus, PHK-nomumepaza, JHK
Kak Martpuna. buocuHTe3 pUOOCOMHBIX,
TpaHCHOpTHBIX U MaTpuuHbiXx PHK.
buocunres 6en- | [lepegaua uadpopmanuu ot JJHK k pubdoco-
Ka. MaMm. buonoruueckuii kox. AxTuBauus
aMUHOKHCIIOT, CIIEU(UIHOCTh aMUHOALHS-
TPHK-cunTeras3sl. CO0OpKka MOIMIIENTHIHON
uenu Ha pudocome, MOCTpuOOCOMaNbHOE
npeBpaiieHre Oenka. Perymsuus cuHTesa
34. Oenka paboTHI TEHOB, COCTaB OrnepoHa. Teo-

pust XKakoba u Mono. MonekynspHbie Me-
XaHU3MBbl HACIEACTBEHHBIX 3a00JIEBAHHIA,
POJIb TEHETUYECKUX KOHCYJIBTALMI B UX JU-
arHOCTUKE U TpeAyNpexIeHuu. MexayHa-
poAHas HccheaoBaTeNbCcKas Iporpamma
«TE€HOM YEJIOBEKAY.

13




10 OOmeH xene3a. | buonornueckas poinp xenesa. Cyrounas
35 MOTPEeOHOCTh, MUIIEBbIE MPOIYKTHI, COIEp-
Kalqe HKeJIe30, BCAachlBaHHME — JKelesa, 9
TPAHCIIOPT, JCTIOHUPOBAaHUE, BBHIBEACHUE,
OCHOBBI I1aTOJIOTUH OOMEHA Kele3a.
buoxumuss mo- | Ponb Boasl B opranuzme. Mexanusm obOpa-
10 YeK. 30BaHMs MOYH. KOMITOHEHTHI MOYH B HOpME 2
36. U TMaTOJIOTHYECKHe KOMIIOHEHTHI. Jluarso-
CTUYECKOE 3HAYCHHUE. Pennn-
AHTMOTEH3WHOBAsI CHCTEMa, MEXaHHU3M BO3-
HUKHOBEHUS IOYEYHOU TUTICPTCH3HH.
Hroro3ab6 [lonATHE «MaKpOIJIEMEHTBI» U «MHKpPOJIE-
cemecTp: MeHThl». [lepeuncnure MakpOIIEMEHTHI,
BXOJSIIME B COCTAB OpPTraHU3Ma YeJIOBEeKa.
Hatpwii, xanmuii, Kagplui, MarHui, Xjop, 36
¢docdop: Ouonornueckas GyHKIHS, yIacTHE
B 0oOMeEHe BellecTB, pe)epeHTHbIC BEITUYH-
HbI JJaOOpaTOpHBIX IOKa3aTesied, CyTOYHast
nOoTPeOHOCTh, MUIIEBHIC HICTOYHHUKH.
Hroro 3a 72
roj:
3.5. TemaTuyeckuii NJI1aH NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)
Ne paznena TeMaTHKA IPaKTH- TpynoemkocTs
Ne | quenmmivHbl N CopeprxaHue MPaKTHIECCKUX (CEMHUHAP- (uac)
W YECKUX 3aHATHHA cKuIX) 3aHsATHI
(cemuHapoOB) V VI
1. 1 benku. VYpoBuu | TeopeTuueckuii pazdbop: ypoBHU CTPYK-
CTPYKTYPHOIl opra- | TypHOI opranuzanuu 0eJIKOBOM MOJIEKY- 4
HU3alMu  OENKOBOH | JIbI, CBSI3U, UX CTAOWINM3HpYIOIIKE, onpe- | B Tom
MOJIEKYJIBI. JEIISIoNIast POJIb IEPBUYHOM CTPYKTYpBL. | YHCTIe
Ilpakmuueckaa noocomoska: Jlabopa- | Ha I1I1
TOpHas paboTa Mo ONPENIeNIeHUI0 CoIep- -1
KaHUs OerKa OMypeTOBBIM METOIOM.
1 ®duzuko- Teopernueckuii  pazdop: amdoTepHbIe
XUMHUYECKHE CBOM- | CBOMCTBA OENKOB, MOHHU3AIUS MOJIEKYJIBL.
CTBa PacTBoprMOCTE  O€IIKOB, KOJUIOWIHBIC 4
0ENKOB. pactBopbl. CozepkaHue OENKOB, OYHUCT- B oM
2 ka. JleHarypauusi, pojib B MEIUIIMHE. qHcIe
Xpomarorpadus u e€ Buiabl. [IporenHo- _—
rpamma 3JI0pOBOTO YeIOBEKa. 1
Ilpakmuueckaa noocomosxa: IlpoBectn
OKCTIEPUMEHT T10 BBICAJIMBAHUIO OEJKOB,
VATU3Y, ICHATYPaIliH.
3. 1 Xumust cnoxHbIX | TeopeTudeckuii pa3dop: XapakTepucTUKa
0eJKOoB. XPOMOIIPOTEUHOB  (F€MOIJIOOMH, MHO- 4
[JI00MH, IUTOXPOMBI), GochHONpPOTENHOB, B tou
TJTUKOTIPOTENHOB, HYKJICOTIPOTEHHOB.
[TpoBepounass paGora 1o Ouieram, Egclillle'l
BKJTIOYAOIIIUM TPH BOTIPOCA. 1
Ilpakxmuueckas noozomosxka
Jlaboparopnas pabGota: ompeneneHue
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CCpOI‘HI/IKOI/II[OB, BBISIBJICHHUC FGMOFHOGI/I-
Ha OCH3UIMHOBOW TTPOOOIi.

4. 2 Xumudeckas — npu- | Teopernueckuid pa3dop: OCOOCHHOCTH
pojia U CBOMCTBA (epMEHTaTUBHOTO KaTaln3a, MEXaHU3M
bepMeHTOB. nerictBust  pepmentoB. CtpoeHue dep- 4

MEHTOB, pPOJb BHUTaMUHOB. OcHOBHBIE | B TOM
KJ1acChl (hEPMEHTOB. qucie
Ilpaxmuueckass noozomoexa Jlabopa- | Hallll
TOpHas pabota: BIMSHME TemmepaTrypsl, | -1
pH Ha aKTHBHOCTH aMWIIa3bl, cieH(IY-

HOCTh (hEPMEHTOB.

S. 2 Perymsmmst  aktuB- | Teopernueckuii pa3dop: BIUSHUE aKTH-

HOCTU (DepPMEHTOB BaTOPOB M WHTHOUTOPOB Ha aKTHUBHOCTh 4
depmentoB. Knaccudukanust uaruéuro- | B Tom
poB. Perpoumnrubuposanue. IIpodep- | uncne
MEHTBHI. Ha [1I1
Ilpakmuuecxkas noocomoska Jlabopa-| -1
TopHas padota: unruobupoanue CJI.

6. 2 Metonst  komuue- | Teoperudeckuii paz0op: KOJIWYECTBEH-
CTBEHHOTO ONpeJe- | HOe OINpe/eieHne aKTUBHOCTH (pepMeH- 4
JICHUs] aKTUBHOCTHU | TOB. EJMHUIIBI W3MEpeHUs aKTUBHOCTH B tou
depmenToB. OCHOB- | pepMEHTOB. OpranocrenuuIHOCTb.

Hble NpUHIMINBI 3H- | MU30depmenTsl. [lpakmuueckas nooeo- qH%IIe_I

3UMOJIMAaTHOCTUKU H | moska JlabopaTopHast paboTta 1o ompe- Ha 1

SH3UMOTEPAIIUH. JEJICHUI0 aKTHUBHOCTU AaMHJIa3bl MOYH. )
Pemienue cuTyanMoHHBIX 33/1a4.

7. 1-2 Konnoksuym Nel | 1. TecT-KOHTpOIIB 11O TEME
«Crpoenre u  QyHk- | 2, NunuBuayanbHOe cobeceqoBaHue Mo 4
oMy OEJIKOB M aMUHO- GuIeTam
KUCJIOT. DepMEHTBD»

8. 3 buonoruyeckoe Teopetnueckuii pazdoop: mouatue oo 00-
OKHCJICHUE. MEHE BEIIECTB W JHEpruu. Makpospru- 4

Yeckue CoequHEHHs. XapaKTepUCTHKA B tom
€pMEHTOB-/IETUPOTeHA3.

(}}YII))aKmuquKaﬂ Izwdzomoeka JlaGopa- Hmene

TOopHast paboTa: OmpeneseHHe aKTUBHO- fa l'lIH

CTH KaTanasbl B SPUTPOLMTAX 1O METOLY |

baxa-3yOkoBoii.

9. 3 OxucnurensHoe Teoperuueckuit pazdop: CTpykTypHas
dochopunrpoBanue. | opraHu3aius ILENu TEPeHoca 3JIEKTPO-

HOB, JIBIXaTENbHBI aHCaMOllb, TEOPUU 4
cunreza AT®. Pazo6menue apixanus u | B Tom
dochopunuposanwus, P\O. qyucIe
Ilpakmuueckass noocomoexa Jlabopa- | nHa Il
TOpHas paboTa Mo ompeaeneHuo Makpo- | -1
APrUYECKUX COCIUHEHUN B MBIIICYHOMN

TKaHHU.

10. 3 O6ume nyru kara- | Teopernueckuii pazdoop: MeXaHU3MbI 00- 4
00M3Ma, OKHCJICHHE | pa30BaHHUS M WCIIOJIG30BaHMS THpyBaTa B tou
nupyBara. Kak o0miero MeradonuTa. XuMU3M peak- ancIe

I OKMCIIEHUS MUpyBaTa. wa T
IIpaxmuueckas nodzomosxka Jlabopa- | = 1

TOpHas paboTa MO KOJWYECTBEHHOMY
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OIIPEIEIICHUIO ITUPYBATa B KPOBU U MOYE.
PenieHue cuTyallmOHHBIX 3a/1a4.

11. 3 O6mme nytu kata- | Teopermdeckuii pazdop: MEXaHH3MBI 00-
0onM3Ma, UK TPH- | pa30BaHUS W HCIOJIB30BAHUS AallCTHII-
KapOOHOBBIX kuc- | KoA kak o6Omero meradonura. XUMHU3M 4
JIOT. peakuuii nukiaa Kpebca u ero 3Hauenue
JUIsl opraHu3Ma. PeimieHue cutyanuoH-
HBIX 3a]1a4.
12. 3 KommokBuym «BBe- | ITOroBbIi TeCT-KOHTPOJIb MO TeMe. MH-
JIeHUe B OOMEH Be- | NMBHIyallbHOE coOeceloBaHue 1Mo Ouie- 4
niectB. buonoruue- | Tam
CKOE OKHCIJICHUE)
13. 4 Havanpabie  atamel | Teoperndeckuii pa3z0oop: nepeBapuBaHHe
oOMEHa YTJIeBOJOB. | U BCAaChIBAaHUE YTJIEBOIOB, (ochopuin-
AHa’pOOHBI  TJIM- | pOBaHME TEKCO3, MOCIEI0BATEIBHOCTD 4
KoJu3. [ JIOKOHEOo- | peakuuil rIIuKoIn3a. B Tom
TEHE3. Ilpaxmuuecxas nodcomoska Jlabopa- | uucne
TOopHasi pabora 1o ompenaencHuto yakra- | Ha [1I1
Ta. -1
14. 4 AdpoOHBIE nytd | Teopernyeckuii pa3dop: a3poOHBIN TiH-
OKHUCJIGHHUS TIIOKO- | KONU3, TMEeHT030-pochaTHblii TyTh, 00- 4
3Bl XOJIHBIE ITYTH TIIIOKOHEOreHe3a. Pemenue
CUTYaIlMOHHBIX 33/1a4.
15. 4 Ob6men rnukoreHa, | BBonHblii TecT-koHTponb. Teoperuue-
oOMeH  jaMcaxapu- | ckuil pa30op: OoOMEH IIIHMKOreHa, Hapy- 4
noB. Caxap KpoBH, | IIeHHEe OOMEHa TJMKOTCHAa, TajakTo3bl, | B Tom
perynauus yrieBoa- | ¢pykro3bl. PeleHune cuTyallMOHHBIX 3a- | YMCIIE
HOr0 OOMEHa. Jau. Ha [1I1
Ilpakmuueckass noocomoexa Jlabopa- -1
TOpHasi paboTa MO ONPENEICHUI0 caxapa
KPOBH.
16. 4 KonnokBuym Ne3 | TecT-KOHTPOJIB IO TEME.
«O0MeH yriieBoioB» | MHauBHAyansHOEe coOeceloBaHHE 10 4
ouneram.
17. 5 Bonopactsopumbie OOGcyxnenue pedeparos 1Mo Teme, pere-
BUTAMHHEI. HUE CHUTYaIlMOHHBIX 33J1a4, 4
IIpakmuyeckasn noo2omoska B Tom
nabopaTopHble pabOThl: KAYECTBEHHBIE | UHUCIE
peakuuu Ha BojopacTBopuMbie ButamMu- | Ha III1
HbI, KOJMUYECTBEHHOE OIPEJEIICHUI0 ac- -1
KOPOWHOBOW KHCJIOTHI B MPOJIYKTaX TH-
TaHUS U MOYe.
18. 5 XKupopactsopumele | ObcyxaeHue pedeparos 1o Teme, penie- 4
BUTaMUHBI. Buta- HUE CUTYaIlMOHHBIX 33J1a4, B Tom
MUHOMOJO00HBIE Be- | [Ipakxmuueckas no02omoeka qucie
IeCTBA. nabopaTopHbie paOoThl: kauecTBeHHBIC | Ha [IIl
peakiuu Ha JKupopacTBopuMbIE BUTa- -1
muHbL. [IpoBepka TeTpanei, moaseaeHue
UTOT'OB 32 CEMECTD.
Hroro 3a 5 72
cemecTp:
19. 6 HavanbHablesTansl Teoperuueckuil paz0op: Mpouecchl Ie-
oOMEHa  JIMNHWAOB. | peBapWBaHUsl, BCACHIBAHHSI M TPAHCIIOPTA
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OxucneHue >KUpHBIX | JUNUAO0B. TKaHEBOM JIMIIOJIN3, SHEPreTH- B tom
KUCIIOT W TJiulepu- | yeckas 3()PeKTUBHOCTb OKHCICHUS JIH- qucie
HA. MHUJ0B. Ha [1I1
Ilpakmuueckas noocomoska -1
JlaboparopHas paboTa 1o UCCIEA0BAHUIO
JICHCTBUSI MAHKPEATUUECKOM JIMIA3BI.
20. BHyTpuKIIeTOUHBIH Teopetuueckuii  pa3dop:  OuOCHUHTE3
OOMCH JTUITHOB. *)upHbIX kuciot, TAI', ®JII, Ounoxumu- 4
YecKHe acCHeKThl XUPOBOH HHOUIBTpa- B Tom
uu. CuHTe3 U Ouonornyeckas GyHKIIUU JHCIIe
SUKO3aHOUIOB. Ha IlIT
IIpaxmuueckas noocomoexa -1
JlaGopaTopHas pabota: onpeneneHue [3-
JUTIONIPOTENHOB B CHBIBOPOTKE KPOBH.
21. O6men  xomectrepu- | Teoperndeckuii pa3zdoop: OMOCHHTE3 XO-
Ha. JieCTepUHA U €r0 MPOM3BOTHBIX, PETYJIs- 4
1S, POJIb JUMOMPOTEUHOB, THUIIEPXOJIU- B Tom
CTepuUHEMHUs. PelmieHne CUTYallMOHHBIX qucie
3a7ad. ga [II1
Ilpakmuueckass noocomoexa Jlabopa- -1
TOpHasi paboTa: oIpeneleHHe XojecTe-
pHHA.
22. Komnoksuym Ne4 | Tecr-koHTpONB TIO Teme. MHIUBH Ty aITb- 4
«OOMeH JTUIUI0BY HOe cobeceoBaHue 1Mo OMIeTam.
23. O6mue nytu odme- | Teoperuueckuii pazbop: nepeBapuBaHue
Ha AMUHOKHCJIIOT. OenkoB; BcacbiBaHue, TpaHcnopT AK B 4
KIeTKy. JlezaMuHUpOBaHME, TpaHCaMU- B tom
HupoBanue AK. qucie
Ilpakmuueckass noocomosxka Jlabopa- na 111
TOpHasi paboTa: OMpeaeIeHUE aKTHBHO- -1
ctu ACT, AJIT. Pemenune cuTyanuoH-
HBIX 3a71a4.
24. Koneunsie nytd | Teopernueckuit pa3bop: Karaboau3M
pacnana OEJIKOB. | aMHOKHCJIOT, CUHTE3 MOYEBUHBI, CUHTE3 4
O6pazoBanue U | TIIyTaMHHA, POJb TIyTaMHUHA3bl TOYEK. B Tom
00e3BpeKUBaHHE Pemrenue cuTyanmoHHBIX 3a/1a4. qucie
aMMHaKa. Ilpakmuueckasa noozomosexa Jlabopa- Ha [1IT
TOpHas paboTa: ompeeJIeHUE MOYECBUHBI -1
KPOBH.
25. OcoOenHoctu oOMe- | BBonHbIl TecT-koHTponb. Teopernye-
Ha HEKOTOPBIX aMH- | CKUil pa30op: oOMeH ¢eHWIanaHuHa, TH-
HOKHCIIOT. pO3WHa, CEepHWHA, TIUIUHA, METHOHHHA, 4
OMOTeHHBIE aMUHBI, CHCTEMa KpeaTHH- B Tom
KpeatuHpochar-KpeaTuHUH. qucie
Ilpakmuueckaa noozomoska Jlabopa- Ha [T
TOpHas paboTa: onpeaesieHne KpeaTHHHU- -1
Ha B ModYe. Pemienue cUTyallMOHHBIX 3a-
Jad.
26. I'opmons!. Teopernueckuit pazbop: kiaccuduxanus
U CTPYKTypa TOPMOHOB, MEXaHU3MBbI
neiictBus. TupeougHbIE TOPMOHBI, Ka- 4
TEXOJAMHUHBI, CTEPOUIHBICE TOPMOHBI, B Tom
BIMsIHUE Ha 0OMeH. [Ipakmuueckas noo- qrcie
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eomoska JlabopatopHas pabota: kaue-
CTBEHHBIE PEAKIMM Ha TOPMOHBI, pelie-
HUE CUTYallMOHHBIX 3aJau.

ga IIIT
-1

21.

B3aumocss3s  oOMe-
HoB. OOMeH Be-
IeCTB TIpH  caxap-
HOM auabere.

Teoperuueckuii pa3bop: CONpsDKEHHE
0OMEHOB YIJICBOJIOB, JIUIUIOB, OEIKOB.
WHCcynuH, TIIOKAroH, CHUHTE3, BIUSHUE
Ha oOMeH. [laroxumusi caxapHOro maua-
Oerta. PelieHue cuTyallmoOHHBIX 3a]1a4.
Ilpakmuueckass noocomoexa Jlabopa-
TopHas paboTa «AHaJIM3 KPOBU U MOYHU
Ha caxap M KCTOHOBBIC TeJIa.»

B ToMm

qycie

Ha I1I1
-1

28.

OOMeH  HYKJICHHO-
BBIX KHCJIOT.

Teoperuueckuii pazdoop: cuHTE3a U pac-
najia MypUHOBBIX W HHUPUMHIAHOBBIX
HYKJIEOTUIOB, peryisuus. Pemenue cu-
TYallMOHHBIX 3a1a4. [Ipakmuyeckas noo-
eomogka Jlaboparopras pabora 1O
ONPEAEIICHUIO MOYEBOU KUCIIOTHI.

B tom
quclie
ga [1I1

29.

CtpoeHue HyKJIeU-
HOBBIX KHCJIOT.

Tumbl HYyKJIEMHOBBIX KHCIOT, WX (YHK-
U ¥ JIOKaJU3alus B KJIETKE, METOJIbI UX
BBIJICJICHUS, OHOJIOTUYECKOE 3HAYEHUE
OEmKOBOM ~ 4YacTH  HYKJIEONPOTEHHA.
CrpoeHue U YpOBHU OpraHu3alllyd HYK-
JICMHOBBIX KUCHOT. [lepBuuHas cTpykTy-
pa JHK u PHK. IlpeacraBnenue o6
yknaake JJHK B xpomatune u xpomoco-
max. Bropuunas crtpyktypa PHK (M-
PHK, t1-PHK, p-PHK). KommnoneHTb
HYKJICMHOBBIX KHCIIOT. MexaHusM obOpa-
30BaHUS BOJOPOIHBIX CBSI3eH MEXKIY
KOMIUTMMEHTAPHBIMH TTapaMu a30THUCTHIX
OCHOBAHUH.

Ilpakmuueckass noocomoexa Jlabopa-
TOpHast paboTa: TUAPOIU3 HYKIEOMpPOTe-
WHOB JPOXIKEH.

B tom
quclie
Ha [1I1

30.

buocuntes HYKJICH-
HOBBIX KHUCJIOT.

OTBEeTUTH Ha BOMPOCHI 110 TEME 3aHATHUS:
Permmukarus JIHK: mexanusm u 6moso-
ruyeckoe 3Hauenue. JJHK-mommmepasa.
OOparnHas TpaHckpunrTaza. Yto Takoe
OIIEpOH, TI'€H, LIUCTPOH, KOJOH, aHTHUKO-
JnoH? M3 KakMX KOMIIOHEHTOB COCTOWT
onepon? buocuntes PHK (Tpanckpwur-
uust). PHK-momumepasza.  Iloctrpan-
ckpunTanuoHHoe “cospeanue’” PHK.
Pemenne cutyannonnsix 3agad. Iloase-
JIEHUE UTOTOB.

31

buocunres 6erka.

Teoperuueckuil paz0op CIOKHBIX BO-
IIPOCOB, PEIlIEHNE CUTYAIIMOHHBIX 3ajad.

32.

7-9

Komnoksuym Ne5
"OOMeH aMHHOKHC-
got", "['opmoHsI",
"OOMeH HYKIEHHO-
BBIX kuciao", "Mar-

pUuHble OUMOCHHTE-

TecT-kOHTpOIB IO Teme. UHAMBUAYaTb-
HOe cobeceoBanue o OueTam
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33.

10

O6meH

MCHTOB.

Makpo3J1e-

[ToHsITHE «MaKpOAIEMEHTBI» U «MHKPO-
anemMeHThl». [lepeuncnure Makposie-
MEHTBI, BXOJSIIME B COCTAaB OpraHU3Ma
yenoBeka. Harpuil, kanuid, KaJlbLuu,
MarHui, xyop, ¢ocdop: Onomoruvyeckas
¢bynkuus, ygactue B oOMEHE BEIECTB,
pedepeHTHBIC BETHMYUHBI JIAOOPATOPHBIX
[I0Ka3arene, CyTo4Has IOTPeOHOCTb,
MUIIEBbIC UCTOYHUKH.

Ilpakmuueckass noocomoexa Jlabopa-
TOpHas paboTa: ompeneeHrue KaJlbIHs B
CBIBOPOTKE KPOBH.

B tom
quciie
ga [1I1

34.

10

O0MeH
MCHTOB.

MUKPOJIJIC-

Knaccudukanuss mukposnementon. Ilo-
HATHE "OMOreOXMMHYECKass MPOBHHIINS"
U TOHSTHE SHAEMUYECKUX 3a00JIeBaHUU.
OCHOBHBIE TTOAXOJbI K WHIUBUIYAIbHOU
U KOJUIGKTMBHOW MNPOQHUIAKTUKE 3HJIEe-
Mudeckux 3aboseBaHuil. O61meduonoru-
Yyeckas poJib MHKPO3JEMEHTOB. Mexa-
HU3M ux jedctBus.  KodakTopHbie
GyHKIIMM MHUKpO3JIeMeHTOB. Teoperuue-
CKHE OCHOBBI MCIIOJB30BAHHS COCIHHE-
HUWA MHMKPO3JEMEHTOB KaK JIEKAPCTBEH-
HBIX [IPENapaToB.

Ilpakxmuuecxkas noocomoska Jlabopa-
TOpHas paboTa: OmpeesieHHe >Keie3a B
CBIBOPOTKE KPOBH.

B Tom
quclie
Ha [1I1

35.

10

Kucnorno-
LIEJIOYHOE PaBHOBE-
cue. buoxumus mo-
Yl.

Teoperuueckuii pa3oop.

Ilpakmuueckaa nodzomosxa Ilposene-
HUE JIabopaTOPHOTO aHalIM3a MOYM 370-
poBOrO yenoBeka u 6onbHOTO (C HEPO-
TUYECKUM CUHAPOMOM, CaXapHbIM JHa-
O0eToM, HacieICTBEHHBIMH 3a00JIeBaHU-
AMU U T. 1.) PellleHne KIMHUYECKUX CH-
TyallMOHHBIX 3aJay.

B Tom
quciie
Ha [1I1

36.

10

Hrorosoe 3ausrtue.

ITonsenenue uroros 3a rox. Mtorosoe
HK3aMEHALMOHHOE TECTUPOBAHUE.

Hroro3a b
cemMecTp:

72

Hroro 3a
Toa:

144

3.6. CamocTosiTeIbHAsI padoTa 00y4aIoLIerocs

Ne
cemMecTpa

HanmenoBanue pasnena
JUCHUTIIUHBI (MOJTYJIsA)

Buner CPC

Bcero
4acoB

Crpoenue u ¢pyHkuuu 6em-
KOB

IIOATOTOBKA K 3aHATHIO

IMOAT0OTOBKA K TCCTUPOBAHUIO

MOATrOTOBKA K TCKYIIEMY KOHTPOJIIO
IIOATOTOBKA K HpOMe)I(yTO‘IHOfI aTTeCTalluu

DepMEeHTHI

IIOATOTOBKA K 3aHATHIO

WwWINPdPPFP W
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MTOATOTOBKA K TECTHPOBAHHIO
MOJATOTOBKA K TEKYIIEMY KOHTPOJIIIO
MTOATOTOBKA K IMTPOMEKYTOUYHOM aTTECTAITUH

buosHepreTrka KIeTKH,
oO1Ire myTH Katabomm3ma

IIOATOTOBKA K 3aHATHIO

IIOAT0TOBKA K TECCTUPOBAHUIO

IMOATOTOBKA K TEKYIIEMY KOHTPOJIIO
IIOATOTOBKA K HpOMC)Ky'TO'-IHOI\/'I aTTCCTallu1

OOMeH yriIeBoI0B

IIOATOTOBKA K 3aHATHIO

IMOATOTOBKA K TCCTUPOBAHUTIO

IMOATOTOBKA K TEKYIIEMY KOHTPOJIIO
IIOATOTOBKA K HpOMC)KyTO‘-IHOﬁ aTTCCTallu1

ButamuHb!

MOATOTOBKA K 3aHSITHIO
MOJITOTOBKA K TECTUPOBAHHIO

Hanucanue pedepara

MOJITOTOBKA K MPOMEXYTOUHOMN aTTeCTAIHH

HNUTOI'O yacoB B cemecTpe:

OOMEH JIMIIUIOB

MOJTOTOBKA K 3aHSITHIO

MOATOTOBKA K TECTUPOBAHUIO

MOATrOTOBKA K TEKYIIEMY KOHTPOJIIO
MOATOTOBKA K IPOMEKYTOYHON aTTECTAIIUU

VI OOMEH aMUHOKHUCIIOT

IMOJrOTOBKA K 3aHATHIO

MOITOTOBKA K TECTUPOBAHUIO

MOATOTOBKA K TEKYIIIEMY KOHTPOITIO
MOJITOTOBKA K IMTPOMEKYTOYHOHN aTTeCTalliun

Ponps ropmoHOB B peryis-
U1 MeTabosn3zMa

MOATOTOBKA K 3aHITHIO
MOITOTOBKA K TECTUPOBAHUIO

MOATOTOBKA K TEKYIIEMY KOHTPOJIIO
MTOITOTOBKA K MPOMEXYTOYHOU aTTECTAIIHN

OOMeH 0enKoB, HYKIIEHHO-
BBIX KHCIIOT

MMOATOTOBKA K 3aHATHIO

MOJATOTOBKA K TECTUPOBAHUIO

MOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO
MOJTrOTOBKA K MPOMEXYTOUYHOM aTTeCTalluu

BoaHo-mMunepanpHbiii - 00-
MeH

MOJTOTOBKA K 3aHATHIO
MOJITOTOBKA K TECTUPOBAHUIO

HanucaHue pedepara

MOJITOTOBKA K TIPOMEKYTOUHOM aTTeCTalluU

HUTOI'O yacoB B cemecTpe:

ovwalamvpammasardveaRrodsRroTonveEr s Rroesd Do

HUTOTI'O yacoB o AMCHUILINHE:

108

3.7. /1abopaTopHbIii NPAKTUKYM

-HE IPETYCMOTPEHO YU4E€OHBIM IJTAHOM

3.8. IIlpumepHasi TeMATHKA KYPCOBBIX IPOeKTOB (PadoT), KOHTPOJIbHBIX PadoT

-HE IPETYCMOTPEHO YU4E€OHBIM IJTAHOM

Paznen 4. Ilepeuenn yueOHO-METOAMYECKOT0 U MATEPHAIBHO-TEXHHYECKOT0 o0ecredeHusl TUCIH-
IUIMHBI (MOYJIs1)

4.1. IlepevyeHb OCHOBHOI U JONOJIHUTEJIHLHON Y4eOHOI JJUTepaTypbl, He0OXO0AUMON /151 0CBOCHHUS
AMCHUIJIMHBI (MOIYJIs1)

4.1.1. OcHoBHasl JiuTepaTypa

Ne
n/n

HaumeHnoBanune ABTOp (BI)

KoanuectBo
IK3EMILISPOB B

T'on,
MECTO U3TaHUA

Haanuue B
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OondanoTexe IBC
1. buonormueckas xu- | Cesepun C.E., 2017 300 -
MU Aneitnukona T.J1., Mocksa
OcunoB E.B.,
CuitaeBa C.A.
2. Buonornueckas xu- | bepesos T.T. Koposkun 2007 100
MU b.®. Mocksa
3. Bbuoxumusa: Yuebno-| A.B. Emmxos,C.H. Ilo- 2016. 100 +
METOJIMYECKOE TMOoco- Homapena, [L.U. Llanok, Kupos
6ue nmis cryaentos | O.1O. [Tonosa)
MEJIUIIMHCKHUX BY30B
4.2.2. lonoJHuTeNbHAS JUTEPATYPA
KomuuecTBo
Ne Ton, Hanuuue B
HanmvenoBanwne AsTop (BI) 9K3eMILIIPOB B
/I MECTO H3TaHUs 9bC
oubnmorexe
1 buonoruueckas xumus ¢ | E.C. CeBepun 2011 30 KOHCYJIbTaHT
yOpaXHEHUSIMA M 3aja- Mockaa CTy/ICHTA
JaMH
2. Knunnueckas 6uoxumus | Ilox. pen. B.A. 2006 36 KOHCYJIbTaHT
Trauyka Mocksa CTy/IeHTa
3. Buramuubl EmnkoB A.B., Ianok 2011 90 -
IT.U., Cumkuna T.B. Kupos
4. ITatonoruueckas Omoxu- | Taranosuy A.Jl., 2015 23 -
MU Onenxwnii 2.1., Mocksa
Kotosuu MN.JI.
5. buoxumus m ocHOBEI ma- | Emukos A.B., 2015 50 OBC
tororun JunupHoro o00- | Ilamok I1.H. Kupos KupI'MY
McHa
6. OcHoBel  MemuimHckor | Enukos A.B., 2019 92 9BC
SH3UMOJIOTUU Mamoxk IT.1. Kupos KupI' MY
7. OYHKIUK MEYSHH U UX Yacroenosa 1.A., 2013 89 9BC
HapyLIECHUs Crunumn A.IL. KupI'MY
Enukos A.B.

8. | ®wusmomoro- Enukos A.B., 2012 89 ObC
ouoxumuueckue ocHoBbl | Yacroemosa LA, Kupos KupI'MY
MbIeyHol nesrtensHoctn | Kamakun H.@.,

amox IT.1.

4.2. HopmaTuBHas 6a3a

He nmeercsa

4.3. Tlepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « IHTepHET», HE0OX0AM-
MBIX JIJI5l 0CBOCHHUS THUCUMILIAHBI (MO1YJIs1)
OO06pa3oBaTeIbHBIN CAalT IS CTYJCHTOB

bruoxumus VTS

CTYJICHTOB

http://tulpar.kpfu.ru/enrol/index.php?id=948

Uz narensctBo BioMedCentral - http://www.biomedcentral.com

MCEIUITUHCKHUX

Caitt o xumud - http://www.xumuk.ru/encyklopedia/

cenuajJIbHOCTEN

PubMed [Dnextponnsiii pecypc]. — DnekTpoH. 0a3a AaHHBIX. - Pexum mocryma:
http://www.ncbi.nlm.nih.gov
HighWire Press [DsiekTpoHHbIi pecypc]. — DJIeKTpoH. 0a3a MaHHBIX. - Pexxum gocryma:
http://www.highwire.stanford.edu
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4.4. TlepeyeHb WH(OPMALUMOHHBLIX TEXHOJOTHi, HCMOJb3yeMbIX ISl OCYyIleCTBJIEHHUsI o0pa3oBa-
TeJBHOI0 Mpolecca Mo IMCHUIINHE (MOAYJII0), MPOrPAMMHOI0 obecrnedyeHUs1 1 MHGOPMALMOHHO-
CIPABOYHBIX CHCTEM

Jlis ocyiiecTBieHHs] 00pa30BaTEILHOIO MPOLIECCA UCIIONIB3YHOTCS:

1) [pe3enTaruu

2) OOyuaromie IporpaMmbl

B y4ueOHOM mporiecce UCTonb3yeTcs JIMIEH3NOHHOE TPOrpaMMHOE o0ecTiedeHue:

1. ToroBop MicrosoftOffice (Bepcust 2003) Ne0340100010912000035 45106 ot 12.09.2012r.
(cpok neiicTBuUs 10TOBOpa - OECCPOUHBIN),

2. HloroBop MicrosoftOffice (Bepcust 2007) Ne0340100010913000043 45106 ot 02.09.2013r.
(cpok neiicTBus 1O0TOBOpa - OECCPOUHBIN),

3. Horosop MicrosoftOffice (Bepcus 2010) Ne 340100010914000246 45106 ot 23.12.2014r.
(cpoK jelicTBUS JOTOBOPA - OECCPOUHBIN).

4. Noroop Windows (Bepcust 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpok
JEHCTBUS 10rOBOpa - OECCPOUHBII)

5. HHoroBop Windows (Bepcus 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpok
JENCTBUS IOTOBOpPA - OECCPOUHBIL),

6. HoroBop Windows (Bepcus 2010) Ne 340100010914000246 45106 ot 23.12.2014r. (cpox
JENCTBUS IOTOBOpPA - OECCPOUHBIiT),

7. JoroBop AntuBupyc Kaspersky Endpoint Security mns 6usnHeca — Crangapthbiii Russian
Edition. 150-249 Node 1 year Educational Renewal License, cpok ucmonb3oBanust ¢ 29.04.2021 no
24.08.2022 1., nHomep munienzuu 280E-210429-102703-540-3202,

8. Menununckas nHpopmanuonHas cucrema (KMHUC) (cpok aeiicTBusi moroBopa - Geccpod-
HBIi1),

9. ABTomaru3upoBaHHas cuctema TectupoBanus Indigo Jorosop Ne J153783/2 ot 02.11.2015
(cpok aeicTBUsS OECCPOUYHBIN, 1 o TEXHUYESCKOM MOIICPIKKH ),

10. TIO FoxitPhantomPDF Cranmapt, 1 JuneHsus, OeccpouHas, jgara NpHOOpETECHHS

05.05.2016r.

OObyyaromuecs obOecredeHbl TOCTynoM (yIalleHHBIM JOCTYIIOM) K COBPEMEHHBIM Mpodeccuo-

HAJIBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIIMOHHO-CIIPABOYHBIM CHCTEMAaM:

1) Hayunas snextponHas oubnnoreka e-LIBRARY. Pexxum noctyma: http://www.e-library.ru/.

2) Cnpaouno-nouckoBas cucrema Koncynprant [Iimoc — OO0 «KoucynbTanTKupoB».

3) «DneKTpOHHO-OMOIHOTEeHAS cucreMa Kuposckoro I'MVY». Pexum JOCTyIIa:
http://elib.kirovgma.ru/.

4) 3BC «Koncynprant cryaeHray - 000 «UITY3». Pexum nocryna: http://www.studmedlib.ru.

5) DBC «YHuuBepcurerckas Oubanoreka ommaiin» - OO0 «HekcMemuay. Pexum  gocryma:
http://www.biblioclub.ru.

6) DOBC «Koncynprant Bpauay - OO0 'K «I'DOTAP». Pesxum nocryma: http://www.rosmedlib.ru/

7) DOBC «Aiibyke» - OO0 «Aiibykey. Pexxum nocryma: http://ibooks.ru.

4.5. Onucanne MaTepUAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMON JIsl OCylIecTBIeHUs 00pa3oBa-
TeJBHOI0 Npouecca no JMcuunjange (MoayJi)

B mporecce npenogaBaHus TUCHUILUIMHBI (MOJYJisl) UCIIONB3YIOTCS CIEAYIONINE CIEeIHaTbHbIC
TTOMEIICHHSL:
HaunmenoBanwue cnenmanu- | Homep kaOunera, anpec | OOopynoBaHHe, TEXHUUECKHE CPENICTBA 00Y-
3UPOBAHHBIX MTOMEIICHUN YEeHWsI, pa3MEIICHHBIE B CTICIIMATN3UPOBAH-
HBIX TTOMEIIEHUSX
yuebHvle ayoumopuu 01 | Ne 320 2. Kupos, ya. K. | [1ns npoBeaeHUs 3aHATHH JEKIIMOHHOTO THIIA
nposedernus 3auamuil nex- | Mapxca 137 (Ixkopnyc) mpenaraloTcs HaOOphl JIEMOHCTPAIMOHHOTO
YUOHHO20 mMuna 00opynoBaHUS W Y4E€OHO-HATJISIHBIX TIOCO-
Owmii, oOecreynBarONINe TEMAaTHUYECKHUE UILITIO-
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CTpallid, COOTBETCTBYIOIIUE pabodeil mpo-
rpaMMe TUCHHUIUINHBL.

yuebHvle ayoumopuu Ojisi
npoeedeHus 3aHAmMuUU ce-
MUHAPCKO20 Munda

Me 509, 515, 512, 511 -
Kupos, yn. K. Mapkca
137 (Ixopnyc)

Jns mpoBeneHust J1abOpaTOpPHBIX pabdOT HC-
MOJIB3YIOTCS CTIEKTPOOTOMETpPHI, (POTOITEK-
TPOKOJIOPUMETPBI,  AHAIUTUYECKUE  BECHI,
TOPCHUOHHBLIC BCCHI, pH-MeTp, MardHuTHBIC
MEIIAIKH, IEeHTPU(YTH, XOJIOAUIbHBIE KaMe-
PBl, TEPMOCTATHL.

yuebHvle ayoumopuu Ojis
npoeedenus 2pynnosvix U
UHOUBUOYATILHBIX KOH-
cynbmayuil

Ne 515 2. Kupos, ya. K.
Mapxca 137 (Ixopnyc)

CnenunanpHple TOMEIICHNS YKOMIUICKTOBAHBI
CHEeNUATU3UPOBAHHON MEOENbI0 U TEXHUYE-
CKUMH CpEICTBaMHU OOy4YeHHs, CITy>KalluMHU
JUIA TIpeJCTaBlIeHUs YydeOHOH wuHpopmanuu
OO0JIBIIION ayTUTOPHUH.

nomeweHus: 01 CAMOCmo-
AmenvHoU pabomol

Yumanvhoiti  3a1  6ub-
auomeku 2. Kupos, yn. K.
Mapxca 137 (Ixopnyc)

[Tomemienust Uit CaMOCTOSITENILHOW PpPabOTHI
00y4aroIMXcsl  OCHAILlEHbl KOMIIbIOTEPHOMH
TEXHUKOW C BO3MOXKHOCTBIO IIOJKIIIOUEHUS K

cetn "MuTepHeT" M obecnedeHsl JOCTYIIOM B
HIIEKTPOHHYIO HMH()OPMALIMOHHO-
00pa30BaTENILHYIO CPEy OpraHU3aLUH.

[TomemieHust U1 CaMOCTOSATENILHONW PabOTHl O0YYAIOUINXCSl OCHAIICHBI KOMIBIOTEPHOW TEXHH-
KO C BO3MOXKHOCTBIO NOJKIIOUEHUs K ceTu "MHTepHeT" u obecredeHbl TOCTyIIOM B 3JEKTPOHHYIO MH-
(bopManoOHHO-00pa30BaTENbHYIO CPElY YHHBEPCUTETA.

Pa3nesn 5. Meroauyeckue peKOMeHIAMH 110 OPTraHU3ALMHU U3yYeHUs] JUCHUIITTUHBI (MOLYJ151)

[Tponiecc M3yueHus! TUCUMIUIMHBI MIPelyCMaTPUBAET: KOHTAKTHYIO (paboTa Ha JIEKLMAX U MpaK-
TUYECKUX 3aHATHUSIX) U CAMOCTOSITENIbHYIO paloTy.

OcHOBHOE yuyeOHOE BpeMsl BBILACISAETCS Ha aKTyaJIM3alUI0 U CUCTEMATU3alUI0 3HAHUH, TOJTy4eH-
HBIX Ha JIEKIUAX, ((OPMUPOBAHUIO YMEHUH MO PELICHUIO CUTYallMOHHBIX 3ajay, MPOBEJCHUIO OMOXHMHU-
YEeCKOTr0 SKCIIEPUMEHTA U AaHAIN3Y MOJYUYEHHBIX PE3yJIbTaTOB.

B kauecTBe OCHOBHBIX (hOpM OpraHu3alMM y4e€OHOrO Ipolecca MO AUCHUIUIMHE BBICTYHNAIOT
KJIACCUYECKHE JIEKIIMOHHBIE U NMPAKTUYECKUE 3aHATUSA (C MCIOJb30BAHUEM HMHTEPAKTHUBHBIX TEXHOJIOTUN
o0y4eHHus), a TaK)Ke CaMOCTOsATENIbHAs paboTa 00yUYaroImMXCsl.

[Tpu u3yyeHnn y4eOHON AMCHUILIMHBI (MOIYJIs)00ydaroIUMCsi HEOOXOJUMO OCBOUThH IPaKTHYe-
CKHE YMEHHUS 10 NMPOBEACHNUI0 OMOXUMHUYECKOTO SKCIIEPUMEHTa U 0()OPMIIEHHUIO Pe3yIbTaTOB HCCIe0Ba-
HUSL.

ITpu mpoBeneHuy yueOHbIX 3aHATUH Kadeapa obecreunBaeT pa3BUTHE Y 00yJarOIUXCs HAaBBIKOB
KOMaHJTHOW paboThl, MEXJINYHOCTHOM KOMMYHHUKAIMH, PUHATHS PELICHUH, INACPCKUX KauecTB (ITyTeM
MIPOBEJICHUS] UHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX TUCKYCCHH, pOJIEBBIX UTP, TPEHUHIOB, aHAIN3a CUTYya-
U 1 UIMUTAIMOHHBIX MOJeNel, nmpenojaBaHus AUCUUIUIMHBI (MOyJis) B (hopMe Kypca, COCTABICHHOTO
Ha OCHOBE pe3yJbTaTOB HAYYHBIX HCCIEI0BAaHUM, MPOBOJMMBIX YHHUBEPCUTETOM, B TOM YHCIIE C YUETOM
PETHOHANBHBIX O0COOCHHOCTEH MPO(pECCHOHATBFHON NEesTEILHOCTH BBITYCKHUKOB U MOTpebHOCTEN pabo-
To/MaTene).

Knaccuueckas nexknus. PekoMenayercs npu usyuyeHun tem: «PepMeHTbl. XUMHYECKas IPUPOAA,
MeXaHu3M JieiicTBus. Perysisiuus akTUBHOCTH (hepMEHTOB. BBeieHHE B MEIUIIMHCKYIO 3H3MMOJIOTHION,
«BBenenue B oOMeH BeiecTB. Pojib BUTAMUHOB B OOMEHE BeIIeCTB» u apyrue. Ha JeKIusax u3iaratoTcs TEMbI
JTMCLUUIUIMHBL, IPEAYCMOTPEHHBIE paboyell MporpaMMo, akIIeHTUPYeTCs BHUMaHHE Ha HauboJjee MpHH-
LUUIUAIBHBIX U CJIOXHBIX BONpPOCaX AMCLUMILUIMHBI, YCTaHABIMBAIOTCA BOMPOCHI ISl CaMOCTOSITEIbHON
npopaboTku. KoHcnekT nekuuii sBisgercss 6a30i mMpu NOArOTOBKE K MPAKTUUYECKUM 3aHATUSAM, K dK3aMe-
HY, a TaKXe JUJIsl CAMOCTOSITEIbHOU PaboThlI.

N3noxeHne JEeKIMOHHOTO MaTepuaia PeKOMEHIyeTcs MPOBOJUTH B MYJIbTUMEIUNHHON (opme.
CwMbIcrioBasi Harpy3Ka JIEKIIMM CMELIaeTcs B CTOPOHY OT M3JI0KEHUS TEOPETHUECKOro MaTepuana K gop-
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MHUPOBaHHMIO MOTHBAILIMM CAMOCTOSATEIBHOIO OOydeHMsI Yepe3 MOCTAHOBKY IMpPoOjeM OOydeHHUs M IOoKa3
nyTeil pemeHust NpodecCHOHATBHBIX MPo0IeM B paMKax TOH WM MHOM Tembl. [Ipu 3TOM OCHOBHBIM Me-
TOJIOM BEJICHHUS JIEKIIUU SIBJIAETCS] METOJ] MPOOIEMHOr0 U3JI0KEHHUS MaTepHaa.

JIeKIHsI-TUCKYCCHs - 00CYX/IeHNE KaKOro-JIMOO BOMpPOCa, MPOOJIEMbI, pacCCMaTPUBAETCS Kak Me-
TOJl, aKTUBU3UPYIOIIUI MpoLecc 00ydeHUsl, U3y4EeHHUs CIOKHON TEMbI, TEOPETUYECKOM pobiemsl. Peko-
MEHJIyeTCsl HCIIOJIb30BaTh MpH u3ydeHnH Tem: «OOMeH Makpo-, MUKpo3jaeMeHToB. OOMEeH TBEpIbIX TKa-
Hell 3y0oB. buoxumuueckue OCHOBBI NPOGMIAKTUKU M JIeUeHHs] Kapueca 3yOoB», «bemkoBo-menTuaHbie
TOPMOHBD) U IpyTHE.

BaxHol XapakTEpUCTUKOW NUCKYCCHUH, OTIWYAIOUIEN €€ OT APYruxX BUAOB CIOpPA, SIBISAETCS ap-
I'YMEHTHPOBaHHOCTh. OOCYXJasi TUCKYCCUOHHYIO MPpo0JieMy, KaXkJjasi CTOPOHA, ONIIOHUPYsSI MHEHHIO CO-
OecelHUKA, apTyMEHTUPYET CBOIO MO3UIUI0. OTINYNTENBHON YePTOM AUCKYCCUU BBICTYIAET OTCYTCTBUE
Te31ca U HAJIMYKME B Ka4eCTBE 0OBEAMHAIOLIET0 Hayaja TEMBI.

IIpakTH4eckue 3aHATHA:

[TpakTyeckue 3aHATUSA MO JIUCLMIIIMHE IPOBOJATCS C ILIEJIbI0 IMPHUOOPETEHUS NMPAKTUYECKUX
HAaBBIKOB B 00JIACTH OMOJIOTUYECKON XUMUH.

[TpakTuyeckue 3aHATUSA IPOBOJAATCS B BUJIE coOeceJOBaHUM, OOCYXKIEHHUH, TUCKYyCCUIl B MUKPO-
rpynnax, peueHusl CHTyallMOHHBIX 3ajjay, TECTOBBIX 3aJaHH,

BrimonHenne npakTu4eckoil paboThl 00yJarouIrecs MPOU3BOIAT KaK B YCTHOM, TaK M B IHUCH-
MEHHOM BH/JIE, B BUJIE€ [IPE3ECHTALIMN U JJOKJIAJOB.

[TpakTrueckoe 3aHsATHE CIOCOOCTBYET OoJiee riIyO0OKOMY MOHUMAHUIO TEOPETHUECKOIO MaTepu-
ajla yyeOHOro JUCLUIUIMHBI, a TAaKXKE Pa3BUTUIO, (POPMHUPOBAHUIO U CTAHOBJICHUIO Pa3JIMYHBIX YPOBHEH
COCTABIIIOLINX POPECCHOHATHHON KOMIIETEHTHOCTH 00YJaOLIIXCSI.

[Tpy n3ydyeHun JUCUUIUIMHBI UCIIONIB3YIOTCS ClleAytoIne (GOpMbl NPAaKTUYECKUX 3aHATHH]:

- CEMHHAp TPAAULIUOHHBIA 110 TeMaM «BbHOCHHTE3 HYKIEMHOBBIX KHCIIOT U OeIKa» u JIp.
- ceMHMHap-aucKyccus o reMe «OOMeH Makpo3IeMeHTOBY», «OOMEH MUKPO3JIEMEHTOBY.

- KoH(epeHIHs 1o TeMe «ButamMuHbI» U 1Ip.

- yueOHO-poJieBast urpa no reme «MeTozbl onpeaeIeHUsI aKTUBHOCTH (PEpMEHTOB» U 1.

- IpakTUKyM 110 TeMe «DepmeHTsl. XUMHUecKas MPUPOAa U CBOMCTBa», «AIpOOHbBIE IIyTH OKHC-
JICHUS TJIIOKO3bl. [ TIIoKoHeoreHes», «BHyTpUKIeTOUHbIH 0OMEH JUIUI0B» U AP.

CamocrosiTeibHas padora:

CamocTrosTenbHas paboTa CTYJAEHTOB MO/Ipa3yMeBaeT MOATOTOBKY MO BCEM pa3jesaM JUCIUILIN-
Hbl «O011as OMOXUMHUS» M BKJIIOYAET MOATOTOBKY K 3aHATHUAM, PELLUEHUE 331a4 BHeayIUTOPHON paboThI,
MOATOTOBKY K TEKYILIEMY KOHTPOJIIO, HAlIICAHUE OTUYETOB I10 JIabopaTopHO padoTe

Pabota ¢ y4yeOHOI nuTEepaTypoil paccMaTpuBaeTCs Kak BHJ y4eOHOUM pabOTHI MO JUCIUILINHE
«O06mas OMoXUMUS» U BBIIOJIHIETCSA B Mpeesax 4acoB, OTBOAMMBIX Ha e€ usydyenue (B pasgene CPC).
Kaxnprit oOydarommiicss obecriedeH MOCTYNnoM K OMONMOTEYHBIM (DOHIAM YHHMBEpCHUTETa W Kadeapsl.
Hanucanue pedepata cnocoOCTByeT (OPMHUPOBAHUIO HABBIKOB MCIIOJIb30BaHUS y4eOHOW M HAy4yHOW JH-
Teparypbl, II00aJbHBIX HH(OPMALIMOHHBIX PECYPCOB, CHOCOOCTBYET (YOPMHUPOBAHUIO KIMHUYECKOTO
MblnuieHus. Pabora oOyuatomierocst B rpymmne (GpopMUpyeT 4yBCTBO KOJJICKTUBU3Ma M KOMMYHHMKaOeIb-
HOCTb.

WcxonHblii ypoBeHb 3HAaHUH 00Y4arOLINXCs ONPEAETseTCs TECTUPOBAHUEM.

Texyuuii KOHTPOJIb OCBOEHUS AUCLUUILIIMHBI IPOBOJIUTCS B (pOpME YCTHOTO OIIPOCa B XOJ1€ 3aHS-
TH, PEIICHUS TUIIOBBIX CUTYAlIMOHHBIX 3371a4, TECTOBOTO KOHTPOJISA, KOJUIOKBUYMA,

B xoH11e M3y4YeHUs TUCHUIUTMHBI (MOAYIISI) TPOBOAMUTCS MTPOMEXKYTOUHAs aTTECTALUs C UCIIONb-
30BaHUEM TECTOBOI'O KOHTPOJIS, IPOBEPKU NIPAKTUUECKUX YMEHUN, PEILICHNs CUTYallHOHHBIX 3a/1a4.

Bormpocsl 1o IucHUIIMHE BKIOYEHBI B TOCYTaPCTBEHHYI0 MTOTOBYHO ATTECTALMIO BBITYCKHU-
KOB.

5.1. MeTtoauka npuMeHeHHsl 3JEKTPOHHOIO 00y4YeHHMs] M JUCTAHIMOHHBIX 00pa3oBaTebHbIX TeX-
HOJIOTMH NPHU NPOBEJICHUH 3aHATHH M HA 3TANaX TeKYLIero KOHTPOJIA U NMPOMEKYTOYHOM aTTecTa-
MU 110 TMCHMIIINHE

[TprMeHeHHe IEKTPOHHOTO O0Y4YEHHUsI U TUCTAHIIMOHHBIX 00Pa30BaTEeNIbHBIX TEXHOJIOTHH 10 JHC-
LUIUTMHE OCYILECTBISETCSI B cOOTBETCTBUU C «[lopsakom peanuzanuu 37€KTPOHHOTO OOYYEHHs U JH-
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CTAaHIIMOHHBIX oOpazoBarenbHbIX TexHoyorui B ®PI'BOY BO Kuporckuit MY Munzapasa Poccuny,
BBeieHHBIM B sierictBue 01.11.2017, npuka3z Ne 476-O/1.

JlucrannmoHHOE 00ydYeHHE peaan3yeTcs B AJIEKTPOHHO-UH(DOpMaMOHHONW 00pa3oBaTelIbHON cpe-
ne YHUBEPCHUTETA, BKJIIOYAIONICH AJIEKTPOHHBIC MH(OpMAIMOHHBIE U 00pa30BaTelIbHBIC PECYpPChI, HH-
(bopManMOHHBIE W TEIEKOMMYHHUKAIIMOHHBIE TEXHOJOTHH, TEXHOJOTHUECKUE CPENICTBA, U 00ecreunBaro-
el OCBOCHHE 00YYArOIIUMUCS IIPOTPAMMBbI B IIOJIHOM 00bEME HE3aBUCHMO OT MECTa HaXOXICHUSI.

OnektponHoe obydenue (D0) — opraHu3anus 00pa30BaTEIbHON ACATEIHLHOCTH ¢ MPUMEHEHHUEM
cojiepkamieiics B 0a3ax JaHHBIX M MCIIOJIb3YEeMOH MPH pealin3aiui 00pa3oBaTeIbHBIX IporpamMM HHop-
MalH 1 00eCTIeYNBAIONINX ee 00paboTKy HH(OPMAIIMOHHBIX TEXHOJIOIUH, TEXHUYECKUX CPE/ICTB, a TaK-
ke MHPOPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX CeTel, O0ECIeUnBaIOIIUX Mepeaady IO JIMHUSAM CBSI3U
yKa3aHHOH MH(OpMaIiK, B3auMoJIeiicCTBHE 00yJaroUXCs U MPEnoaBaTes.

JucranmnponHsie oopa3oBarenbhbie TexHooruu (JJOT) — oOpa3zoBarebHbIC TEXHOJIOTUH, PEali-
3yeMbIe B OCHOBHOM C NMPUMEHEHUEM HH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHBIX CETEH MPHU OMocpeo-
BaHHOM (Ha PAcCCTOSIHUM) B3aUMOJICHCTBUU OOYYAIOMIMXCs U MpernoaBaTels. JJuctaHimonHoe oO0ydeHue
—3T0 oaHa u3 GOpM O0yUEHHS.

[Tpu ucnonpzoBanuu 30 u JJOT kaxapiit o0y4aromuiics o0ecrneuynBaeTcs T10CTYIOM K CPEACTBAM
AJIEKTPOHHOTO OOy4YEHHsI 1 OCHOBHOMY MH(OPMALMOHHOMY Pecypcy B 00beMe 4acoB y4eOHOro IUIaHa,
HEOOXOUMBIX JUISl OCBOCHHSI POTPAMMBI.

B mpaktrke nmpuMeHEHUs TUCTAHIIMOHHOTO OOYUYEHUS IO JUCIUIUTMHE WCIOJB3YIOTCS METOIUKH
CUHXPOHHOTO ¥ ACHHXPOHHOTO O0YYCHHS.

MeToauka CHHXpOHHOTO AUCTAaHIIMOHHOTO O0YYEeHHSI IIPEeyCMaTpUBAET OOIIeHHE 00yJaronierocs
U MIPEToJIaBaTelis B PSKUME PEaIbHOTO BpeMeHH — ON-line obmieHue. Vcrmonb3yroTes clieayomue TeXHO-
noruu on-line: BeOuHaphI (MM BUACOKOH(PEPEHIINN), ayTUOKOH(GEPEHIINHY, YaThI.

Merouka aCHHXPOHHOTO JUCTAHIIMOHHOTO OOYUYEHUs MPUMEHSETCS, KOT/la HEBO3MOXKHO OOIIIe-
HUE MEXIy IpernojaBareiieM W 00ydaroIluMcs B peaJbHOM BpeMEHU — Tak HasbpiBaemoe off-line obie-
HHUE, OOIICHHE B PEKUME C OTJIIOKEHHBIM OTBeTOM. Mcmomb3yroTes cienymome texHosjoruu off-line:
ANEKTPOHHAS 110YTa, PACCHUIKH, (HOPYMBI.

HauGonpurast 53¢ ¢heKTUBHOCTH MTPU AUCTAHITMOHHOM O0YYEHUHU JIOCTUTAETCS TIPU HUCTIOIB30BaHUHI
CMEIIaHHBIX METOJIMK JTUCTAHIIMOHHOTO O0y4YeHUs, IPU ITOM MOApPa3yMeBaeTcs, 4YTo mporpamma odyde-
HUS CTPOUTCS KaK U3 DJIEMEHTOB CHHXPOHHOM, TaK ¥ M3 3JIEMEHTOB aCHHXPOHHOW METOJTUKH O0yUCHHSI.

VY4eOHbIl mpoliecc € HCMONBb30BAaHUEM TUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHH OCy-
IIECTBIISIETCS IOCPEACTBOM:

— pa3MeleHus1 yaeOHOTo MaTepHralia Ha 00pa3oBaTeIbHOM CaliTe Y HUBEPCUTETA;

— COIPOBOYXK/IEHUS SJIEKTPOHHOTO O0YUEHUS;

— OpraHu3alvy U IPOBEACHUS KOHCYIbTAI B pexxume «on-line» n «off-linex;

— OpraHu3aiuu oopaTHOI CBsA3U ¢ 00yJaronMucs B pexxume «on-linenu «off-liney;

— obecrieyeHus] METOJMYECKOW TIOMOIIM OOYJaIOMIMMCSl 4Yepe3 B3aWMOJICHCTBHE YYaCTHHKOB
y4eOHOro Impolecca C HCHOJIb30BAHUEM BCEX JOCTYIHBIX COBPEMEHHBIX TEIEKOMMYHHUKAIIMOHHBIX
CpeACTB, OJ00PEHHBIX JTOKATHbHBIMI HOPMAaTHBHBIMU aKTaMH;

— OpraHM3allii CaMOCTOSITEIBHON paboTHl O0yJaroIUXcsl MyTeM oOecledyeHus: YAaJeHHOTo J0-
cTyma K o0pa3oBarenbHbIM pecypcam (DBbC, maTepuanam, pa3MenieHHbBIM Ha 00pa30BaTeILHOM CailTe);

— KOHTPOJISl TOCTUKEHUS 3aIJIAaHUPOBAHHBIX PE3yIbTaTOB OOyUEHHs MO AUCHUILUINHE 00y4aromu-
MHuCs B pexxume «on-line» u «off-line»;

— HIeHTH()HUKAINY THIHOCTH 00yJaroIIerocsl.

Peanu3zanus mporpaMMbl B 3JEKTPOHHOW (opMe HAUMHAETCS C MPOBENEHUS OpraHU3aIMOHHOMN
BCTPEYH C 00yUYaIOIIMMICS TTOCPEICTBOM BUIeOKOH(DepeHnn (BeOnHapa).

[Tpu »TOM mpenogaBaTesb HHPOPMUPYET OOYUAIOMIUXCS O TEXHUYECKUX TPEOOBAaHUAX K 000py-
JOBaHUIO M KaHAJlaM CBSI3H, OCYIIECTBIISIET MPEABAPUTEIBHYIO IMPOBEPKY CBSI3U C OOYYAIOIIMMHUCS, CO-
3/1aHue U HacTpoWKy BeOuHapa. [IpenonaBartens Takke CBEpSIET MPEeIBAPUTENBHBIN CIIMCOK 00yJarOIIHnX-
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cs ¢ (DaKTUYECKHU MPHUCYTCTBYIOIMUMH, HHOOPMUPYET UX O PEXKHUME 3aHATHN, OCOOCHHOCTIX oOpa3oBa-
TEBHOTO MPOIECcca, MPaBUIIaX BHYTPEHHETO paclopsiaKa, rpaguke yaeOHOro mporecca.

[Tocne mpoBeneHUsT YCTAHOBOYHOTO BeOMHApa y4eOHBIM MPOIIECC MOXKET OBITh peaTn30BaH aCHH-
XpOHHO (00ydJaroIuiics OCBauBaeT y4eOHBIM MaTepuai B JI00oe yIo0HOe Uit HETO BpeMs U 00IIaeTcs ¢
MPEToIaBaTeNIeM C HCIIOJIb30BAHUEM CPEJICTB TEICKOMMYHHUKAIMA B PEKUME OTIOKEHHOTO BPEMEHH)
WM CHHXPOHHO (MPOBEICHUE YUCOHBIX MEPONPUITHN U OOIIeHUEe 00ydaIomerocs: ¢ MmpernogaBaTesieM B
PEKUME peabHOTO BPEMEHH ).

[IpenoaBaTenb CaMOCTOSATENILHO OMPEICISET MOPAI0K OKa3aHUsl yueOHO-METOIUUYECKON TTOMOLITH
00yJaroImumMcsi, B TOM 4ucie B (hopMe WHAMBHIYaTbHBIX KOHCYJIbTAIMA, OKA3bIBAEMbIX TUCTAHIIMOHHO C
HUCITOJIB30BaHUEM I/IH(i)OpMaL[I/IOHHBIX " TCIICKOMMYHUKAIIUMOHHBIX TEXHOJIOTHH.

[Tpu nucTaHMOHHOM OOYYEHHH BaXKHBIM acCIEKTOM SIBJISICTCSl OOIEHHWE MEXKIy Y4aCTHUKAMU
ydeOHOro mporiecca, 00si3aTeNIbHbIE KOHCYIbTAIIMK TpenoaBatens. [Ipu 3ToMm obmieHne Mexay oOyda-
IOLIUMUCS U TIPENOo/IaBaTeNIeM IPOUCXOUT YAAIEHHO, TOCPEACTBOM CPEJICTB TEIEKOMMYHHUKAIUH.

B conepxaHue KOHCYJIbTallM BXOJSAT:

— pa3bICHEHHE 00yJaronuMcs o0Iei TexHosoruu npuMmeHeHus daementoB D0 u JIOT, npuemon
M CITIOCOOOB pabOThI C PEOCTABICHHBIMUA UM YI€OHO-METOANYESCKUMH MaTepUallaMH, TPHHIIUIIOB CaMO-
OpraHuzaiuy yaeOHOro mnpoiecca;

— COBETHI U PEKOMEH/IAINN 10 W3YYCHHUIO TIPOrPaMMBbI JUCIHUILIMHBI U MMOATOTOBKE K IPOMEKY-
TOYHOM aTTECTAIUH;

— aHaJIM3 MOCTYMHBIIUX BOIIPOCOB, OTBETHI HA BOIIPOCHI 00 yYAIOIIUXCS;

— pa3paboTKa OTAEIHHBIX PSKOMEHIAIIMI M0 U3YYCHHUIO YacTel (pa3/iesioB, TeM) TUCIUIUIUHEIL, TI0
MOATOTOBKE K TEKYIIECH U TPOMEKYTOUHOM aTTECTAIINH.

Takxe OCYIIECTBISIOTCS HHIUBUIyaTbHBIC KOHCYJIbTAIUU OOYYAIOIIUXCS B XOJIC BBITIOJHCHUS
MU TUCHbMEHHBIX paboT.

OO0s3aTenbHBIM KOMIIOHEHTOM CHUCTEMbI JMCTAHIIMOHHOIO OOY4YeHMs MO JUCLUIUIMHESBIISETCS
ANEKTPOHHBIN yueOHO-MeToanueckuil komiieke (OYMK), koTopblil BKIIIOUAET AJIEKTPOHHBIE AHAJIOTU
MEYaTHBIX y4eOHBIX U3JaHuil (y4eOHUKOB), CAMOCTOSATEIbHBIC SJIEKTPOHHBIC yueOHbIe n3/1aHus (y4eOHuU-
KH), TUIaKTHIECKUE MaTepHaibl ISl TOATOTOBKH K 3aHATHUSM, TEKYIIEMY KOHTPOIIO U TPOMEKYTOUHOU
aTTeCTalllu, ayJuo- U BUJEOMATEpUabl, APYrHe CIelUaTU3upOBAHHBIE KOMIIOHEHTH! (TEKCTOBBIE, 3BY-
KoBble, MynbTUMeniHBIE). DYMK oOecrieunBaeT B COOTBETCTBHH C MPOTPaMMOM OpraHHU3aIrio 00yde-
HUS, CaMOCTOATENbHOM paboThl 00ydJaIOIIMXCs, TPEHUHTH MyTeM MpelocTaBiIeHNs 00yJyaromuMcs: Heoo-
XOJMMBIX YU4eOHBIX MaTepHAIIOB, CIIEIIHAILHO pa3padOTaHHBIX IS peaIM3allii dJIEKTPOHHOTO 00yUYCeHHUS,
KOHTpoJb 3HaHU. DYMK pa3Mmernaercs B 3J1IeKTpOHHO-OMOIMOTEYHBIX CUCTEMaX U Ha 00pa30BaTEIbHOM
caiTe YHUBEpPCUTETA.

Vcnonb3yemble BUbI yueOHOM paboThl o quctuninae npu npuMmenernu 30 u JI0T:

Ne Buovi 3amns- Buowl yuebnoti pabomul obyuarouuxcs
n/n muii/pabom Konmaxmmnas paboma Camocmosamenvhas paboma
(on-line u off-line)
1 Jlexuuu - BeO-11ekmu (BeOuHapel) | - paboTa ¢ apXHBaMU MPOBEJCHHBIX 3aHATUI
- BUJICOJICKLIUU - paboTa ¢ ONOPHBIMHU KOHCTIEKTaMH JICKIUH
- JIEKIMU-TIPE3EHTALlUU - BBIIIOJIHEHHE KOHTPOJIbHBIX 3a/JaHUN
2 | [IpakTiueckue, - BUJICOKOH(EPEHIIUH - paboTa ¢ apXMBaMU MPOBEICHHBIX 3aHATUN
CEeMHUHApCKHE  3a- | - BeOMHApHI - CAMOCTOSITENTFHOE H3Y4YCHNE YUEOHBIX i METO-
HATHSA - CEMUHAaphbI B yare JMYECKUX MaTepHaioB
- BUJICOJIOKIIA]TBI - pelIeHNE TECTOBBIX 3aJaHUI H CUTYallMOHHBIX
- CeMUHApBI-(POPyMBI 3a1a4
- BeO-TpPEHUHT U - paoTa 1o njaaHam 3aHATUI
- BUieo3aluTa padbor - CAMOCTOSITENIbHOE BBIIIOJTHEHNE 3a/1aHUM U OT-
IpaBKa UX Ha MPOBEPKY MPETO1aBaATEIIO
- BBIIIOJIHEHHE TEMAaTHUECKUX pedepaToB
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3 Koncynpranuu - BUICOKOHCYJIbTAIIUU - KOHCYJIbTallMU-(hOPyMBbI (MITM KOHCYJIBTAIlUH B
(rpymIoBeie ¥ WH- | - BEO-KOHCYIbTAIIUH qare)
JTUBUIyaJIbHBIE) - KOHCYJIbTAIlMM B 4aTe - KOHCYJIbTAllMM IOCPEACTBOM 00pa30BaTeIbHO-
ro canra
4 KonrposbHble, - BUJICO3AIIUTHL  BBINOJ- | - paboTa ¢ apXUBaMU IIPOBEICHHbBIX 3aHATHH
IPOBEPOYHBIC, Ca- | HEHHBIX paldoT (Tpymmo- | - CAMOCTOSITENbHOE U3YUEeHUE YUeOHbBIX U METO-
MOCTOSATENIbHBIE BbI€ U UHIUBUAYAIbHbIE) | IUYECKHX MAaTEpHUAJIOB
paboThI - TECTUPOBAHUE - PELIEHUE TECTOBBIX 3aJaHUI U CUTYallnOHHBIX
3aj1au
- BBIIIOJTHEHHE KOHTPOJIbHBIX / IPOBEPOYHBIX /
CaMOCTOSITENIbHBIX paboT

[Tpu peanu3zaiuu MPOrpaMMbl WM €€ YacTel ¢ MPUMEHEHUEM 3JICKTPOHHOTO O0YUYCHHUS U TUCTAH-
IIMOHHBIX TEXHOJIOTUH Kadeapa BeleT y4eT U XpaHEHHE Pe3yJIbTaTOB OCBOCHHS OOYUYAIOIIUMUCS TUCIIH-
IUTMHBI Ha OyMa)KHOM HOCHTENE U (WJIH) B AJIEKTPOHHO-IIM(poBoi Gopme (Ha oOpa3oBaTensHOM caiiTe, B
cucteme INDIGO).

TekyIuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAsI aTTecTalus 00yJaronuxcs Mo y4eOHo# auc-
mumrHe ¢ npumenenneM D0 u JIOT ocymecTtBisiercs mocpencTsom cobeceqoBanus (on-line), Komibro-
TEPHOTI'0 TECTHUPOBAHHMS WU BBIMOJIHCHHUS IIUCbMEHHBIX paboT (on-line wim off-line).

Paznen 6. Meroanueckue yka3zaHusi s O0y4alOIIMXCH 1O OCBOEHUIO JMCUMILUIMHBI (MOZYJsl)
(mpuyoxenue A)

W3yueHne MUCHUIUIMHBI CIeIyeT HAYMHATH C TMPOPAOOTKU JaHHOW pabodeil mporpamMmbl, METO-
JIUYECKUX YKa3aHHM, MIPOMUCAHHBIX B MPOrpamMme, 0cob0e BHUMAHKE yIeNsieTcs 1esiaM, 3a7adyam, CTPYK-
Type U COAECPKAHUIO AUCLUIIINHBIL.

YcnemHoe u3ydeHHe TUCHUIUIMHBI TPeOyeT OT 0O0ydyarouuxcs MOCENIEHUs JICKIH, aKTUBHOMN
paboThl Ha MPAKTHYECKUX 3aHITHUAX, BBHIIIOJHEHUS BCEX YUEOHBIX 3aJaHHid MPEToaaBaTelis, 03HaAKOMIIe-
HUs ¢ 6a30BBIMU YU€OHUKAMU, OCHOBHOW M JOTMOIHUTEIBHON ITUTEpaTypoil. JIEKIIMu UMEIOT B OCHOBHOM
0030pHBIN XapakTep U HalleJIeHbl Ha OCBEIIeHHE Hanbosiee TPYAHbIX BOIPOCOB, a TAK)XKE MPHU3BaHbI CIO-
coOcTBOBaTh (POPMHUPOBAHHIO HABBIKOB pabOThl ¢ HayyHOHM auteparypoi. [Ipennonaraercs, 4ro oOyua-
IOLMECs PUXOJAT HA JIEKIUH, [IPEIBAPUTENIBHO MPOPadOTaB COOTBETCTBYIOIINN y4eOHBINH MaTepual o
HCTOYHUKAM, PEKOMEHyEMBIM IIPOTrPaMMOM.

OCHOBHBIM METOJIOM OOYYEHHMs SBJISIETCS CaMOCTOSITeNbHAs paboTa CTYIEHTOB C Yy4eOHO-
METOJIMYECKUMH MaTeprallaMu, HAy4HOH JInTepaTtypol, IHTepHeT-pecypcamu.

[TpaBuiibHas opraHU3aUsl CAMOCTOSATENbHBIX YUEOHBIX 3aHATUH, UX CUCTEMaTHYHOCTb, LIEJECO-
o0pa3Hoe MIaHUpOBaHUE Paboyero BpeMEHH MO3BOJISIOT 00yYarOUIMMCs pa3BUBaTh YMEHUS M HAaBBIKH B
YCBOGHMHU U CHCTEMaTHU3aIMH MPUoOpeTaeMbIX 3HaHUM, oOecrieunBaTh BbICOKUN YPOBEHb YCIIEBAEMOCTH B
nepuoJi 00y4eHus, MOTYYUTh HABBIKU MOBBIICHHUS MTPO(GECCHOHATBHOIO YPOBHSI.

OcHoBHOH (HOpMOI MPOMEKYTOYHOT'O KOHTPOJISI U OLIEHKH pe3yJIbTaTOB OOy4YeHHs MO AMCLHU-
IUTMHE ABJIsieTcs 3k3aMeH. Ha sk3ameHe oOydaromuecs JOJKHBI IPOJEMOHCTPUPOBATh HE TOJIBKO Teope-
TUYECKUE3HaHUs, HO U PAKTUYECKHE HaBBIKH, MIOJTYYEHHbIE HAa TPAKTUYECKUX 3aHATHUSAX.

[TocTosiHHAs aKTMBHOCTH HA 3aHATHUAX, TOTOBHOCTb CTaBUTh M O0CY)XJaTh aKTyaJibHbIE MpoOiie-
MBI TUCIUIUIMHBI - 3aJI0T YCHEIIHON paboThl U MOJI0KUTEIHLHON OILICHKH.

[ToapoOHbIe METOAMUECKUE YKA3aHUSl K MPAKTHUUECKUM 3aHATHSIM U BHEAYAUTOPHOW CaMOCTOS-
TeJIbHOU padoTe Mo KaXk10il TeMe AUCUUILTUHBI TPECTABICHbI B IPUIOKEHUH A.

Paznen 7. OueHouHble cpeacTBa Uil NMPOBEJCHUS] TEKYLIEro KOHTPOJISA M NMPOMEXKYTOYHON aTTe-
CTAlMHU 00YyYAKOIIMXCH MO0 AMCHUIINHE (Moay./10) (mpuioxenue b)

OLeHOYHBIE CPENICTBA — KOMILIEKT METOJUYECKHX MaTepualioB, HOPMHUPYIOIIUX MPOIEAYPHI
OIICHUBAHUS PE3yJbTATOB OOyUYEHHUS, T.€. YCTAHOBJIEHHUS COOTBETCTBHS yU4E€OHBIX JOCTHIKEHUHN 3aIuIaHM-
POBaHHBIM pe3yibTaTaM 0OydeHHUs U TpeOOBaHUSIM 00pa30oBaTEeNbHOM MPOrpaMMbl, pabodeil mporpaMMbl
JUCIUTITAHBI.
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OC kak cucTeMa OIIEHUBAHUS COCTOUT W3 CICAYIOIINX YaCTe:

1. TlepeuHs KOMIETCHIIH C YKa3aHHUEM ATAlOB UX (OPMHUPOBAHUS B MPOIIECCE OCBOCHUS 00-
pa3oBaTEIbHOU MPOrpaMMBI.

2. ITlokasareneii u KpuTepuil OLICHUBAHUS KOMIIETCHIIMN HA pa3IMUHBIX 3Tanax ux GopMupo-
BAHMSI, ONMUCAHUE LKAl OLICHUBAHUS.

3. TumoBBIX KOHTPOJILHBIX 3aJJaHUI U HHBIX MAaTCPUAIIOB.

4. MeroauuecKux MaTepHalioB, OMPEEISIIONIMX MPOIEeaypbl OLEHUBAHUS 3HAHUI, YMEHHIA,
HABBIKOB U (WJIM) OMBITa MPOPECCHOHATBHON NEATETHbHOCTH, XapaKTePU3YIOIIUX dTanbl (OPMUPOBAHUS
KOMIICTEHIINH.

OLIGHO‘-IHBIG cpeacTBa Ajid MPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ arrecranmu 110
AUCHUILIUHE IIPEACTABIICHBI B IIPHUJIOXKCHUU b.

Pa3znen 8. OcobeHHOCTH YueOHO-METOAHMUYECKOTro ofecneyeHusi 00pa3oBaTejLHOIO Ipoiecca o
AUCUHMILINHE JJI HHBAJIWI0B M JIMI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTAMM 310POBbS

8.1. BoiOop MeT010B 00yueHust

Bo160p MeTo/10B 00y4eHHUsI OCYILIECTBISETCS, UCXO/I U3 UX JOCTYIHOCTH JJIsl HHBAJIUAOB U JIULL C
OTrpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37J0POBbSI.

Br160p MeTo10B 00YUCHHSI OTIPEACIIAETCS COIePKAHNEM O0yUYeHUs, ypOBHEM IpodeccroHaTbHON
MOATOTOBKH T€/IaroroB, METOAMYECKOTO U MaTepHabHO-TEXHUYECKOT0 oOecreyeHusi, 0COOCHHOCTSIMU
BOCTIpUATHS y4eOHOM WHPOpMAUU 00yJaIONUXCsA-UHBATUAOB M 00YJaIOMIMXCSl C OTPAaHUYEHHBIMU BO3-
MOXKHOCTSIMH 3710pOBbsi. B 00pa3oBarenbHOM Ipoliecce UCHOIb3YIOTCS COLIMAIbHO-aKTHUBHBIE U pediek-
CHUBHBIC METOABI 06yqu1/191, TEXHOJIOTUHN COHHOKyJIbTypHOfI pea6I/IJ'II/ITaLII/II/I C ICJbIO OKa3aHUs IIOMOIIN B
YCTaHOBJICHUH MOJHOILIEHHBIX MEKINYHOCTHBIX OTHOIICHUN C APYTUMHU OO0YYaIOUIMMHUCS, CO3aHUU KOM-
(bOpTHOFO IMCUXOJIOTMYECKOI0 KiIMMaTa B I'pyIIIiC.

B ocBoeHHMH TUCHHMIUIMHBI UHBATUAAMU U JIMIIAMUA C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbBSI
OoJpIIIOE 3HAYEHUE MMEeT MHIUBHUAYyaldbHas padota. [log mHIMBUAYamTbHONH PabOTON MOIPa3yMEBAIOTCS
nBe (opMbI B3aUMOACHCTBHS C TperoiaBaTeieM: HHAUBHIyallbHas yueOHas paboTa (KOHCYIbTAIUH ), T.€.
JOTIOJTHUTEIPHOE Pa3bsICHEHHE y4eOHOro MaTepuana W yriiyOJeHHOe M3ydeHHe MaTepHuaia ¢ TeMu o0y-
YaOUUMHKCS, KOTOPbIE B 3TOM 3aWHTEPECOBaHbl, U MHAMBUAYaJIbHAs BOCNUTaTeNbHas paboTta. MuauBu-
AyaJIbHBIC KOHCYJbTAalWH 10 MMPEAMCETY ABJIAIOTCSA Ba’KHBIM q)aKTOpOM, CHOCO6CTBYIOHII/IM WHAUBUAYAJIU-
3aluu 00Y4YEeHHUs U YCTAaHOBJICHUIO BOCIIMTATEILHOTO KOHTAKTa MEXAY MpenoaBareiaeM U 00ydarommMes
WHBaAJIMIOM UJIN O6yanOHIHMC${ C OrpaHU4YCHHBIMH BO3MOKXHOCTSAMMU 300POBbA.

8.2. Obecneyenue 00y4arOIUXCS HHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 30POBbS
NMEeYATHBIMH M JJICKTPOHHBIMH 00pa3oBaTeJILHBIMH pecypcamMu B (opmax, ajanTHpPOBAHHBIX K
OrpaHNUYEeHHAM UX 310POBbSI

[Ton6op u pazpaboTka yueOHBIX MaTEPUAIOB IPOU3BOJATCS C YUETOM TOT0, UTOOBI IPEIOCTABIISATh
3TOT MaTepuall B pa3aMyYHbIX (popmax Tak, YTOObl MHBAIUIBI C HAPYIICHUSIMH CllyXa MOJydaaud UHOp-
MalMi0 BU3YyalbHO, C HapyLIEHUSIMM 3pEHHs] — ayAMajbHO (HalpUMep, C HCIIOJIb30BaHUEM IPOrpamMM-
CHUHTE3aTOPOB PEYM) WIIH C TIOMOIIbIO TH(PIOMHPOPMAIIMOHHBIX YCTPOUCTB.

Y4eOHO-MeTOINYEeCKHE MaTepuabl, B TOM YHUCIE JUII CaMOCTOSTEIbHON paboThl 00yYaroImuXcs
13 YKCciia MHBAJIKUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbsI, IPEIOCTABIAIOTCA B (hopmax,
alalTUPOBAHHBIX K OTPaHUUYEHUSIM UX 3I0POBbsI U BOCIIPUATUS HHPOPMALIUH:

Kamezopuu obyuarouguxcsa Dopmul
C HapyeHneM ciyxa - B IeyaTHOi hopme
- B popMe DIIEKTPOHHOTO JTIOKYMEHTA
C Hapy1ieHneM 3peHus - B IeYaTHOM (hopMe yBeIMYEHHBIM HIpH(TOM

- B popMe DIIEKTPOHHOT'O JIOKYMEHTA
- B popme ayaurodaiina

C orpaHnueHHeM JIBUTATEIbHBIX (YHKIHA - B Te4aTHo# (opme

- B opMe AIIEKTPOHHOT'O JIOKYMEHTA
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| | - B popwme aynmodaiina

JlaHHBII TepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIC€HTA 00YJaIOIIUXCsl.

8.3. IlpoBeeHue TeKylero KOHTPOJIS U MPOMEKYTOYHOH aTTeCTALMM C Yy4eTOM 0COOEHHOCTeill HO-
30JI0TMii MHBAJIMAOB M JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbA

Jlns ocyiiecTBiIeHUs] TPOLEAYP TEKYLIEro KOHTPOJS yCIIEBAEMOCTH M IPOMEXYTOYHOH aTTecTa-
UM O0YyYaroIMXCcs CO3JaHbl OLEHOYHBIE CPEICTBA, aJlallTHPOBAHHBIC JUISI HMHBAJIUIOB U JIMIl C OTPaHHU-
YEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS M MO3BOJISIOIINE OLIEHUTh TOCTUKEHUE UMH 3aIUIAHUPOBAHHBIX pe-
3yJIbTaTOB OOYYEHHSI U yPOBEHb C(OPMHPOBAHHOCTH KOMIIETEHIIMU, MPEAyCMOTPEHHBIX paboueil mpo-
IrpaMMO TUCIUIIIMHBI.

®dopma MpoBEACHUS TEKYIIET0 KOHTPOJS M MPOMEKYTOYHOW aTTecTalud g 00ydarouuxcs-
WHBAINJIOB YCTAHABJIMBAETCS C YYE€TOM HMHIUBHIYAJIbHBIX TCUXO(U3UYECKHX OCOOCHHOCTEW (yCTHO,
MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B (popme TecTupoBanus u T.1.). [Ipu Heobxonumo-
CTH O00YYaIOLIEMYCS-MHBAJIHUY MPEAOCTABISETCS JOMOJIHUTEIBHOE BpeMs Ui MOATOTOBKM OTBETa Ha
JTarne NPoOMEKyTOUYHOM aTTeCTaluu.

Jns oOydaronmxcsi ¢ OrpaHMYSHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI IPEIYCMOTPEHBI CIEAYIOIINE
OLICHOYHBIE CPEJICTBA:

Kamezopuu ooyuarouguxcs Buowt oyenounwvix cpeocme Dopmbl KOHMPONA U OUEHKU pe-
3y1bmamos 00yuenus

C HapyiieHueM ciyxa Tect MIPEUMYIIECTBEHHO MMUChbMCHHAS
MpOBEpKa

C HapyIiieHueM 3peHust CobecenoBanue MIPEUMYIIECTBEHHO YCTHAs MPOBEPKaA
(MHIMBH1YaJIbHO)

C orpaHMYeHUEM JBHTATENb- | PELICHUE JUCTAHITUOHHBIX | OPTaHU3AIMS KOHTPOJS C IIOMOIIBIO

HBIX (QYHKIUI TECTOB, KOHTPOIIbHBIE BOMNpO- | anekTpoHHoi obomouku MOODLE,

CBI MUChbMEHHAs TPOBEPKa

8.4. MaTepua/IbHO-TeXHUYECKOe o0ecnedeHre 00pa30BaTeJbHOI0 Npouecca JJIsi HHBAJIMI0B U JIHI]
€ OrpaHNYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

1) s maBanuoB 1 snil ¢ OB3 no 3peHuto:

- obecrieyeHue JOCTyMa OO0YYarolIerocs, SBISIOLIETOCS CIENbIM M HCHOJb3YIOLIEro codaky-
MOBOBIPS, K 3JAaHUI0 Y HUBEPCUTETA;

- IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLIET0 00yJaroIeMycsi HeOOXOAMMYIO TOMOIIb;

- HaJIM4Me aJlbTEpPHATUBHOM BepcHM OPUIIMATIBLHOTO caiiTa YHUBepcuTeTa B ceTu «HTepHeT» Ui
00yJaroImuxcs, SIBISFOIUXCS CICNBIMU MU CIa00BUIALINMU;

- pa3MeIeHne ayJIuTOPHBIX 3aHATUI MPEUMYIIECTBEHHO B ayTUTOPHSIX, PACTIOIOKEHHBIX Ha TIep-
BBIX 3TaXKaX KOPIYCOB Y HUBEPCHUTETA,;

- pa3MelIeHre B JIOCTYIHBIX JJISI OOYYaOUINXCs, SBIISIONIMXCS CICTBIMA WA CIIA0OBUISIINMH,
MecTax U B aIalTUPOBAHHON (hopMme (C y4eTOM HUX OCOOBIX MOTpeOHOCTEMN) CIPaBOYHOM MH(pOpMaLUU O
pacrucaHuy y4eOHBIX 3aHSATHIA, KOTOpask BBITOJIHSAETCS KPYITHBIM pelbe(HO-KOHTPACTHBIM MIPUPTOM Ha
6enoM 1 sxentoM (oHe u gydaupyercs mpudrom bpaitns;

- IPEAOCTaBIEHHE JIOCTYNa K Y4eOHO-METOJAMYECKHMM MaTepuaiaM, BBITOJHEHHBIM B allbTEpHA-
THUBHBIX (popMaTax meyaTHbIX MaTepHaJIOB WK aynoQailios;

- HaJIMYHUE 3JIEKTPOHHBIX JIYIl, BUJCOYBEIHUUUTENEH, TPOrpaMM HEBU3YaJIbHOTO JI0CTYNa K UH(POP-
MaIlfH, TPOTPaMM-CHHTE3aTOPOB PEUH U JIPYTHX TEXHHUYECKUX CPEICTB NMpHeMa-Tiepeaadn yaeOHOH WH-
(dopmanuy B JOCTYIHBIX JJIs 00YYAIOLINXCS C HAPYILIEHUSAMH 3peHust popmax;

- IPEAOCTAaBICHHE BO3MOXKHOCTH TIPOXOXKACHUS TPOMEKYTOYHOH aTTeCTallud C NMPUMEHEHUEM
CMELUAIbHBIX CPE/ICTB.

2) st uEBaTKMI0B ¥ ynil ¢ OB3 o ciyxy:

- IPUCYTCTBUE CypAONEepeBOIUMKa (TP HEOOXOAMMOCTH), OKa3bIBaloIero o0yyaronemycs Heoo-
XOJMMYFO TIOMOIIIb TTPH MPOBEJACHUH ayAUTOPHBIX 3aHATHUH, TPOX 0K ICHUH TPOMEKYTOTHON aTTECTAIIHH;
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- 1yOnMpoBaHKE 3BYKOBOHM CIIPaBOYHON MH(OpMAIMK O paclucaHUM y4eOHBIX 3aHATUN BU3yalb-
HOM (YCTaHOBKa MOHHUTOPOB C BO3MOKHOCTBIO TPAHCIISILIUU CYOTUTPOB);

- HaJIM4ue 3BYKOYCWIMBAIOLICH anmapaTypbl, MyJIbTUMEIUHHBIX CPEACTB, KOMIBIOTEPHON TE€XHU-
KH, ayTUOTEXHUKU (AaKyCTUYECKHE YCHIIUTEIH U KOJIOHKH), BUICOTEXHUKU (MYIbTUMEANUHBIA IPOEKTOP,
TEJIEBU30D), JEKTPOHHAs 10CKa, JOKYMEHT-KaMepa, MyJIbTUMEIUIHAsE CUCTEMA, BUJIEOMaTepUaIbI.

3) Iuig uHBaNWIOB U Juil ¢ OB3, MMEIOINX OrpaHUYCHUS IBUTaTEIbHBIX ()YHKITHIA:

- obecrieyeHue A0CTyna oOy4aroIierocsi, UMEIOIIEro HapylIeHUs: OOPHO-ABUraTeIbHOIO arnapa-
Ta, B 3JaHUE Y HUBEPCUTETA;

- OpraHM3alyus NPOBEJCHUS AyIAUTOPHBIX 3aHATUH B ayAUTOPUSAX, PACIIONIOKEHHBIX TOJBKO Ha
MEPBBIX ATAXKaX KOPIYCOB Y HUBEPCUTETA;

- pa3MelleHHEe B JOCTYMHBIX JUIsl O0YyYaromuXcs, UMEIOIINUX HApYyLIEHNUs ONOPHO-ABUIaTEIbHOIO
ammapara, MecTax M B aJalTUPOBAaHHOH ¢Gopme (C yueToM HX 0COOBIX MOTPEOHOCTEH) CIpaBOYHOW HH-
(dbopmanuu 0 pacMCaHuy y4eOHBIX 3aHATHM, KOTOpas pacroyiaraercsi Ha ypoBHE, yI0OHOM Ul BOCIIPHSI-
THUSL TAKOTO 00yJaronierocs;

- IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLIEr0 00y4aroleMycsi HEOOXOJUMYIO OMOILb IIPU IpOBe-
JI€HUN ayAUTOPHBIX 3aHATUH, TPOX0XKIECHUH IPOMEKYTOUHON aTTECTALIUN;

- HaJIW4Yhe KOMITBIOTEPHON TEXHUKH, aJalTHPOBAHHOW JIJIsI MHBAIUAOB CO CHEIHAIBHBIM IPO-
rpaMMHBIM OOecrieueHHeM, albTepHATUBHBIX YCTPOMCTB BBOJA MH(OPMAIMHM W JIPYTUX TEXHUYECKHUX
CpeACTB INpHeMa-nieperadn ydeOHOW HMH(OpMalMM B JOCTYNHBIX JUIsl OOYYarOLIUXCSA C HapyIIEHUSIMU
OIIOPHO-ABUTaTEIFHOTO anmapara Gopmax;

4) s maBanUIOB U sni ¢ OB3 ¢ npyrumu HapyIIeHHSIMU HIIH CO CIIOYKHBIMU Jie)eKTaMu - orpe-
JEJSIETCS UHAMBUYAIIBHO, C Y4ETOM MEIMIMHCKUX NoKkazanuil u MIIPA.
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JlonmosiHeHMsI U UI3MEHEHUSI B padoyeil mporpaMmme y4eOHOM JUCIHHUIINHBI
«O0mas Ouoxumms»

CrnenunanprocTtb 30.05.01 Meaumunackas onoxumus (OI'OC 3++)

Hanpasnennocts (mpoduis) — MenuuuHckass OHOXUMUS

®opma o0y4deHus - oyHas
Kadenpa dnoxumun
Astop Ilonomapesa C.H

Ha 2025 / 2026 y4eOublii ro B pabowyro MporpaMMy BHOCSITCS CIIEIYIOIINE TOMOTHEHHS U H3MEHEHHS:

1. B nynkre 4.4. «Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCMOJb3yeMbIX ISl OCYIIeCTBJIECHUSI
00pa3oBaTeILHOIO NMPoIecca MO AUCHUIIMHE (MOYJI10), IPOrPAMMHOI0 obecneyeHuss 1 ”HGOPMAITMOHHO-

CIIPpaBOYHBIX CUCTEM» ! II. 7. U3MEHHUTH U YNUTATh B cneny}omeﬁ pPEAAKIINU:

7. Norosop AntuBupyc Kaspersky Endpoint Security nist 6usneca — Crannaptasiii Russian Edition. 150-
249 Node 1 year Educational Renewal License, cpok ucnonszoBanus ¢ 11.08.2025 mo 09.09.2026 r., Homep

ymuensun 2B1E-250808-154818-2-497-4841

2. Ilynkt «4.5. Onucanue MaTepUAJbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOI I OCYLIeCTBJIEHUS
00pa30BaTeIbHOTIO MpoLecca Mo AUCHUITHHE (MOYJII0)» U3MEHUTh U YATATh B CICAYIOIIEH peAaKIINU:
B Hpouecce HpGHOILaBaHI/IFI JOUCHUITIINHBI (MOI[y.H?I) I/ICHOJII)?:y}OTCSI CJICIIYIOHII/IG ClIIeouaJIbHbBIC IIOMCIICHUA:

Haumenosanue
CReyuanu3uUpPOBAHHbLIX
nomeweHutl

Howmep xabunema,
aopec

Obopyodosanue, mexuuueckue cpedcmea 00yueHus, pasmeljeHuvie
8 CHeYUAnU3UPOBAHHBIX NOMEUWEHUAX

yueOHBIC Ay AUTOPHH LIS

Ne 411 r. Kupos, yi1.

Jnst mpoBeneHHs] 3aHATHN JEKIWOHHOTO THUIA TIPEIararoTcs

IIPOBECACHUA 3aHATUN
CEMHMHApPCKOIo TUIIA

511r. Kupos, ym.
Bnagumupckas 137

(1xopmyc)

MIPOBEACHUS 3aHATHHA Brnagumupckas 137 | Habopel  IEMOHCTPAITMOHHOTO  OOOpYAOBaHUS W y4eOHO-

JIEKIIMOHHOT'O THUIIA (1xopmyc) HATJISTHBIX nocoowii, o0ecreynBaronme TEMAaTUYECKHUE
WLTIOCTPAlliM,  COOTBETCTBYWOIIME  paboueil  mporpamme
IACLUIUINHEIL.

yaeOHbIe ayUTOPHH JIS Ne 509, 515, 512, Jlis  mpoBemeHWss  1aOOpaTOPHBIX — pabOT  UCHONB3YIOTCS

CHEKTPOPOTOMETPHI, (POTOIIEKTPOKOIOPUMETPHI, AHATUTHUECKUE
BEChl, TOPCHUOHHBIE Becbl, pH-MeTp, MarHuTHBIE MEIIAJKH,
HEHTPUDYTH, XOJIOAUIbHBIE KAMEPbI, TEPMOCTATHI.

yueOHBIC ayTUTOPUH IS
IIPOBECHHUS IPYIIIOBBIX U

Ne 515 r. Kupos, yi
Brnagumupckas 137

Cl'IeI_II/IaIIBHBIe TTOMCHICHUA YKOMILUICKTOBAHBL
CHeHHaJ’IHZ%HpOBaHHOﬁ MeOeIblI0 U TEXHHYECKUMU cpeacTBaMmu

IIPOBEACHUA TCKYIIETO

Bmagumupckas 137

WHAVBUTYaJTbHBIX (1xopmyc) oOyueHus,  CIOyXallUMW  JUIsl  TpeACTaBICHHS  Yy4eOHOM
KOHCYJIbTaIUI nHbopMaly OONBIION ayAUTOPHH.
yaeOHbIE ayUTOPUH IS Ne 515r. Kupos, yn. | CnenuanbsHbie TTOMETIICHUS YKOMILTEKTOBAHBI

CHCI_II/IaJ'II/ISI/IpOBaHHOﬁ MeEOEIBI0 W TEXHHUYECKUMH cpeacTrBaMu

KOHTPOJIA U IpoMexxyTouHo# | (1koprmyc) Oo0y4eHus,, CIyXallUMH UL [PEACTaBICHUS  y4eOHOM

aTTeCTAIUH rH(pOpMAIUK OOJIBIION ayTUTOPHH.

MMOMENIEHUS UI YuranbHbIHN 3211 [MomemeHust YIS  CaMOCTOSATENBHOM pabOThl  O0yJaroIIUXCs

CaMOCTOSTENEHON PabOTHI OMOIMOTEKH T. OCHAIICHB ~ KOMITBIOTEPHOH  TEXHHKOW C  BO3MOXKHOCTBIO
Kupos, yi1. HNOJKIIOYeHUsT K ceTH "MHTepHEeT" M 00ecneyeHsl JOCTYIOM B
Brnagumupckas 137 | 97eKTpOHHYIO “H(GOPMAITHOHHO-00Pa30BaTEIIEHYIO cpeny
(1xopmyc) OpraHu3aIyy.

[TomemieHust UIsi CaMOCTOSITENBHOM pabOThl OOYyYaIOLIUXCSl OCHALIEHBbl KOMIBIOTEPHOM TEXHUKOU

BO3MOKHOCTBIO MOAKIIOYeHUs K ceTu "MHTepHeT" 1 obecriedeHbl JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-

00pa30BaTEIBHYIO CPEly OPTaHU3AIIH.

JlonosHeHus 1 U3MEHeHUs1 B paboueil mporpaMme pacCMOTPEHBI Ha 3acelaHIH Kadeapbl
«15» centa6ps 2025 r., mporoxoi Ne 2
3aeayromuii kadenpoit [amox I1.1.

BreceHHble M3MEHEHUS U JOTIOJHEHUS YTBEPKIAL0:
W.o. mpopekTopa no yuebnoit padore M.I1. Pazun
18 centsiOps 2025 r., mpotokon Ne 1
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JlonostHeHNs ¥ N3MEHEeHUs1 B padoyeil mporpaMmme y4e0HOM TUCHUIINHBI

«O0nIasg onoxXuMus»

Crnenuanpaocth 30.05.01 Meaununckas ouoxumus (OPI'OC 3++)
Hamnpasnennocts (mpoduis) — MenuuuHcKas OMOXUMUS

®opma 00yyeHus - OuHas
Kadenpa onoxumun
Astop [lonomapesa C.H

C 2025 /2026 y4e6HOrO roa B pabo4yro IporpaMMy BHOCSTCS CIICAYIOUIUE JOMOJHEHHS U K3MCHEHUS:
1. ITynkr 3.4 «TemaTH4ecKuii NJIAH JIEKIUII» TOTOJTHUTD U YUTATh B CIECAYIOMIECH PEIAKIIUU:

Ne Ne paznena T . . Tpynoemkocts
N [ —— eMaTHKa JIEKIUH ConepxaHue JeKITH (dac)
V cem. VI cem
1. 1 IIpenmer, 3agaun u | [IpeameT u 3agaun OMOXUMHUU. MecTO OMOXUMUH CPEITH
MEIUKO- JIpyrux AUCLMIUIMH. McTopus pa3Butusi OHOXUMUH,
Ouosioruueckoe BKJIaJl OTCUECTBEHHBIX YUCHBIX B Pa3BUTHE OMOXUMHUU.
3HaYeHHE [onsitre o Metabonnyeckux myTsax. O0mas cxema
OMOXVMHH. omonormgeckux pyHkIuit opranuzma. CTpyKTypHAs 2
CrpykTypa O6enKoB, | opraHu3anus 0eIKOBOH MOJEKYIbI, (PU3UKO-
¢buzuKo- XMMHUYECKHE CBOMCTBA, OMOIOrniecKre (PyHKIIHH.
XUMHYECKHE Hcnonvzosanue U ons npedckazanus mpéxmepHotl
CBOWCTBA. CmpyKmypbl 0e1K08 Ha 0OCHO8e NEPEUUHOL
AMUHOKUCIOMHOU NOCIe008amMeNbHOCHIU.
2. 2 Xumudaeckas XuMudeckas Mpupoia u CTpoeHue PepMEHTOB,
NpUpPOAa, MEXAHU3M | MEXaHU3M JCHCTBUs, KHHETUKA, HOMEHKIATypa
JEUCTBHUS. knaccudukarys. [IpocreTrmueckne rpynmst U 2
KO(hEepMEHTHI.
3. 2 Perymsanus Bupl akTuBUpOBaHUS M HHTHOMPOBaHUS (DEPMEHTOB.
AKTUBHOCTH HeobOpaTuMoe nHrHOMpoBaHre HAa IPUMEPE JEHCTBUS
(bepMeHTOB. a10B. KoHKypeHTHOe MHrHOMpOBaHKE, IPHUMEPEI
JIEKapCTBEHHBIX MpernapaToB. Perpounrnduposanue. 2
YpoBHH peryisiliii aKTUBHOCTH (DEPMEHTOB.
HUcnonvzosanue MU ons usyuenus kunemuxu
epmenmamueHvIx peakyuii.
4. 2 Beenenue B [TpuHIMITEL SH3UMOINATHOCTHKH,
MEIUILUHCKYIO OpraHocnenu(UIHOCTb, N30pePMEHTHL. DH3UMONATHH.
SH3UMOJIOTHUIO. Ouzumorepanus. Mcnoavszosanue UH ona 2
UHMEPNPEMayuu CIONCHbIX OUOXUMUYLECKUX
nokasamereti u paspabomru UHOUBUOYATLHOZO NIAHA
JIeYeHuUsl.
3 Beenenune B oOMeH | Jranbl metabonu3ma. [pecraBnenue o kapre
BEIIECTB. MeTabonnueckux myred. OyHKIu MeTadbonu3Ma.
5 AyTtotpodsl U reTepoTpodbl. A3poOBI 1 aHAIPOOHI.
' AHa0013M U KaTa0oJIu3M, CBSI3b MEXKy HUMH. OlieHKa 2
SHEPreTUYECKOi MoTpeOHOCTH YenoBeka. HopMbl
notpebsieHust OETIKOB, YIIIEBOJOB, JIUIHI0B, BATAMHHOB,
MHKpo3JieMeHTOB. [lumeBapenue.
3 Buonoruueckoe TxaneBoe qpIXxaHUe, UCTOPUS HU3YUCHHS.
OKHCJICHHE. OHAEProHNYECKUE U IK3EPrOHUUECKUE PEAKIIUH B
6 kieTke. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI 2
' Y pEIOKC-TIOTEHIINANBI. XapaKTepUCTHKa (PepPMEHTOB
JIBIXaHUs. Y CTPONCTBO JIBIXaTENbHON 1enH, pepMeHTHl,
KopepMmeHThl. McTopusi n3yueHus npoiiecca.
3 OxuciuTenbHOe CrpoeHre METOXOHPHUIA U CTPYKTYPHAsI OpraHH3aIns
7 dochopunupoBanu | apixarenbHOH mernu. ConpspkeHUe AbIXaHus U 2
' e. dochopunuposanus, P\O. J[sIxaTenbHbIH KOHTPOIB.
Pa3zo0menne tkaneBoro apixauua u O®. ['nnokcus.
8 3 OO6ume nyTu [TonsiTre o cneun(puUecKuX U OOLINX MyTAX 5
' Katabosau3ma. karabonuzma. OKUCIUTEIbHOE JeKapOOKCHIIMPOBAHNE
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nupyBara. [TocnenoBarenbHocTh peakiuid [ITK u ero
3Ha4YCHHE.

HauanpHbIe >Tansl
00MEHa YTJICBOIOB.

OCHOBHBIE YTJIEBOIBI AN, X XapaKTEPUCTHKA,
nepeBapuBaHie, MEXaHNU3M BCACHIBAHUSI.

10.

I'muxomms.

AHa3poOHEIH pacIaj TIIFOKO03bI, TTOCIICIOBATEIIBHOCTh
peaxkiuii, cyocTpatHoe (hocoprinpoBaHue,
sHepreTuyeckuii 3 dekr. [MukomuTrueckas
okcuaopenykiust. OOImuil S3HEPreTHIeCKuii OaaHc
MIOJTHOTO OKUCJICHUS TIIFOKO3BL.

11.

AspobHoe
OKHCJICHHE
TJIFOKO3BI.
I'moxoHeoreHes.

YenmHouHbIE MeXaHU3MBI, CBs3b ¢ L{[1D. Cynnoa
nupyBaTa, CyOCTPaTHOE U OKHCIUTEIHLHOS
¢dochopunuposanue. [lenTozodocdarHblii myTh
(IpsIMOE OKHMCJICHHE TITFOKO36I), OHOJIOTHYECKOe
3HavyeHue. Jlokanuzaius mpoiecca B OpraHu3Me.
OO0XoaHBIC peakIny TIIIOKOHeoreHe3a. Poib OnotwHa,
MeTabonnyeckue (pyHKINH, TPOSBICHIE THIIO U
aButammuHo3a. CyOCcTpaThl TIIIOKOHEOTeHe3a. Perymsiis
nporiecca.

12.

OOMeH TJIMKOreHa,
JTUCaxXapHIOB.

MexaHHU3M CUHTE3a 1 MOOMIU3AIMY TIUKOT€Ha.
Kackanuplii MexaHU3M TOPMOHAIBHOM peryisuuu
Ipoliecca, poJib aJleHUIaTIUKIa3HO0H CUCTEMBL U
npoTeuHkuHa3. HacnencrBeHHbIe HapyIIeHUs] oOOMeHa
riaukoreHa. HacnencreeHHas HenepeHOCUMOCTb
mucaxapunoB. [loTpeOHOCTD B yrieBoAax JieTeld pasHoro
BO3pacTa, BO3PACTHBIE XapaKTEPUCTUKHU MULIEBAPEHUS U
BCaChIBaHHA yTiIeBO0B. OOMEH rajlakTo3bI U (PPYKTO3HI.
broxumuyeckue acreKThl TalakTO3eMHUU 1
HACJICICTBEHHAS! HEIEPEHOCUMOCTb ()PYKTO3BL.

13.

Perynsus ooOmena
YTJICBOIOB.

I'moxo3a kpoBu: (aKTOPbI, BIMAIOLINE Ha €€ YPOBEHb.
CaxapHasg Harpy3ka, e¢ 3HauCHHME B JMATHOCTUKE
HapyLeHuH perynsuun oOmeHa YIJIEBOMIOB.
Bo3MoXxHBIE MPUYMHBI THIIEP- U TUMOTIIMKEMHA, BHIBI
TJTFOKO3YPHIA, Ma0eTUICCKHE KOMBEI.
HeiiposHIoKprUHHAS peTyJsiiys yrIIeBOIHOIO OOMeHa.
['opMOHBI, CHIKAOIIME W TOBBIMIAIOIINE YPOBEHb
caxapa  (MHCYJNHMH,  TJIIOKaroH,  KaTeXOJaMHHBI,
TIIIOKOKOPTUKOCTEPOUIBI) M MEXaHWU3M HX JICHCTBHSI.
OcobeHHocTH ~ OOMEHa  YIJIEBOJOB Yy JIETEW.
I'nornukemMust  HOBOPOXIEHHBIX, €€  NPUYMHBL
Hcnonvzosanue un o KOMNbIOMEPHO20
MoOenuposanus — OeIKOBbIX — 83AUMOOCUCMEUll U
Gepmenmos 0ns paszpabomru HOBbIX JeKAPCMEEHHBIX
npenapamos.

14.

BonpopacTBopumeie
BUTAMUHBI.

XMMHYECKOe CTPOCHUE BOJIOPACTBOPHMBIX BUTAMHHOB.
bruoxumuyeckne MexaHW3MBl OOMEHa BUTaMUHOB
BEIIECTB B OpraHu3Me  4eloBeKa.  YuacTHe
BOJIOPACTBOPUMBIX BHUTAMWUHOB B OOMEHE BEUIECTB Y
yenoBeka. KodepmeHTHas  (QYHKIUS ~ BUTaMHHOB.
Hapymenuss oOmeHa BemecTB M 3a0osieBaHus,
BbI3BaHHBIC HEJIOCTATKOM BOJIOPACTBOPUMBIX
BUTAMUHOB.  BO3MOXHBIE  TIyTH  HCIIOJIb30BaHHUS
BUTAMUHOB B MEIWIMHCKOM MpPaKTUKE AJSl KOPPEKLHMU
METa0O0IMYECKUX HAPYIICHUH.

15.

KupopactBoprumsbie
BUTAMUHBI.

XHUMHYECKOE CTPOSHHUE >KUPOPACTBOPUMBIX BUTAMHHOB
A BHTAMHHOIIOJOOHBIX BEIIECTB. bBHOXHMHYECKHE
MEXaHU3Mbl OOMEHAa >XHPOPACTBOPHMBIX BHUTAMUHOB U
BUTAMHUHOIOIOOHBIX BEIIECTB B OpraHU3ME YeIIOBEKa.
VYuactue KUPOPACTBOPUMBIX BUTAMHHOB 51
BUTAMHUHOIOIOOHBIX COCIMHEHHI B OOMEHE BEIIECTB Y
YeJIOBEKA. Buonornyeckue GyHKIMH
YKUPOPACTBOPUMBIX BHTAMHHOB M BHTaMHHOIIOJI00HBIX
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BemiecTB. HapymieHust oOMeHa BELISCTB U 3a00JIeBaHus,
BBI3BAHHBIE HEIOCTATKOM M H30BITKOM BHUTaMHHOB.

Bo3MOXXHBIE ITyTH HUCIIONB30BAaHMS BHTAMUHOB B
MeTUITHCKOM MPaKTHKE ISt KOPPEKINN
MeTaboIMIeCcKIX HapyIICHUH. 3HaueHue
BUTAaMHUHOJIOTMM 11  TNOHMMAHHA  MEXaHH3MOB

MPOTEKAHUST META0OJIMYECKHX MyTeH W WHTErparyu
MEeTa0O0JIMIECKHUX IPOIIECCOB.

6 Havanenbie sTanel | BakHelimye Tunuap opraHu3Ma 4eioBeka U UX polib.
16. 0oOMeHa JIMITUIOB. [lepeBapuBanue, BcachbiBaHUE U TPAHCIIOPT JIUITUIOB. 2
TkaHeBOW JTUIOIN3, TOPMOHAJIbHBIA KOHTPOJIb.
OKucIIeHNE JIUITUI0B, OMOPHEPreTHKA.
6 OHepreTuueckas TxaHEBOW TUMOJIH3, TOPMOHAIBHBIN KOHTPOJIb.
17. ¢ysaxmust munuaoB. | OKuCIeHne THMUA0B, OMO3HEPTreTHKA. 2
6 CHHTE3 KUPHBIX CuHTE3 KUPHBIX KUCIOT. CHHTE3 U OKHCIICHHE 2
18. KHCJIOT, OOMCH KETOHOBBIX TeJ. BUbI KeT030B.
KETOHOBBIX Tell.
Hroro 3a 5 cemectp: 36
6 Ob6men buocunTes TpurnunepunoB u GocHOTUNHIIOB.
19 TPUTIHUIIEPUIOB 1 buoxnMudeckne MeXaHU3MBI )KHPOBOH HH(DHUIBTpAITUN
’ thochomunumos. neveHu. Jlunorpomnusie ¢pakTopsl. bruocuHTe3 N
ounostornueckast PyHKIUS SMKO3aHOUIOB.
6 O60men crepounoB. | CTtpoeHue, CBOMCTBA, CHHTE3 XOJIECTEpUHA,
20. OHMOJIOrMUecKoe 3HauUeHue, BhIBeIeHUE. [Ipon3BoIHbIC
XOJIECTEPHHA, PETYJIISIIHI 00MEHA CTEPOHJIOB.
6 TpaHcniopTHBIE TpaHcniopTHBIE (HOPMBI JIMTIHIOB KPOBU
21 (hopMBI TUTIHIOB. (TMTIOTIPOTENHBI) M UX XapaKTePUCTHKA.
' BuoxumMuyeckre 0CHOBBI THUIIEPIUIONPOTEHIEMHUN,
aTePOCKIIepP03a, KEeITTHO-KaAMEHHON O0JIe3HH.
7 Poup Genka B Pounp Oenka B muTaHUA 4eTI0BEKA, BO3PACTHBIE HOPMBI,
22. MMUTaHHH, OHOJIOrn4YecKas [IEHHOCTh. A30THUCTRIM OaaHc.
nepeBapuBaHue, XapakTepuCcTHKa POIIECCOB ITepeBapUBaHUSI.
BCachIBaHHE. Bo3MokHBIC HAPYIICHUSI.
7 OO6mme myTu Jle3aMUHUPOBAHUE U €TO BUJIbl, TPAHCAMUHUPOBAHUE,
23 obMeHa HEenpsMoe e3aMuHupoBaHue. Ponbs ButamuHa Be.
' AMUHOKHCIIOT. Knunnko-auarnoctuyeckoe 3Ha4eHNE ONpeIeIeHUs
amMuHOTpaHc(hepas B CHIBOPOTKE KPOBH.
7 O06e3BpexuBaHue O0e3BpeKMBaHNE aMMHaKa, CHHTE3 MOYEBHUHBI, POJIb
aMMHaKxa. rIyTamMuHa. [ TyTamMiuHasa movek, OMojIorndeckoe
24, 3HaueHue. [ledeHo"Has HeIOCTaTOYHOCTh, TOYSUHAs
HEZ0CTaTOYHOCTh. OCTaTOYHBIH a30T. J[narnocruueckoe
3HauEHHE.
7 Crenunduyeckue O6men MetnonnHa, poib TI'DK, oOMeH rmunmHa,
25. yTH 0OMEHa CUHTE3 KpeaTuHa, Ouojioruueckas posb. OOMeH
aMUHOKHCJIOT. (eHnnanaHuHa U TUPO3WHA (PEHUITKETOHYPHS,
TUPO3UHO3, ATIKAITOHYPHS, ATbOMHH3M.
8 Knaccuduxkanus, Knaccudukanus ropMOHOB 10 MECTY BBHIPAOOTKH,
MEXaHHU3M XUMHYECKOMY CTPOCHHIO U OUOJIOTUYECKON (DYHKITHH
26 JICHCTBHS MEXaHU3M JICHCTBHS Ha KJICTKH-MHUIICHU OCJIKOBBIX,
' TOPMOHOB. MENTHIHBIX TOPMOHOB U KaT€XOJIaMHHOB.
buoxuMuyeckue 0CHOBBI KaCKaIHOTO MEXaHH3Ma
PETYIIANNN aKTUBHOCTH ()EPMEHTOB.
8 T'opmoHBI, TupeonHbIe TOPMOHBI, CTPOCHUE, ONOCUHTE3, BIUSHUE
MIPOU3BOIHbIE Ha oOmeH. ['umo- u runeptupeossl. KarexonaMmuHsl,
217. aMUHOKHUCIIOT. CUHTE3, BIUSHUE Ha 00MeH, (DEOXPOMOIIMTOMA.
Crepoungnbie CrepounHble TOPMOHEI, CUHTE3. I3MeHeHne ooMeHa
TOPMOHBI. [IPH THIIEP- U THIIOKOPTHIIM3ME.
8 OHAOKpHHHAS WHcynuH, cTpoeHue, OMOCHHTE3, PETYJISIINS CEKPEIIHH,
28. byHKIUS BIIMSIHEE HA OOMEH YTIIEBOJOB, KHPOB, OEIIKOB.
IO JKEITY IOYHOM CrpoeHue IIII0KaroHa, CeKpelus, BIUsSHUe Ha OOMEH.
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KCJIC3BI.

N3menenne oOMeHa ipu caxapHoM auabere u
TOJIOJAHUH.

29.

8 Benkoso-
MENTUIHBIE
TOPMOHEL.

I'opMmons! runotanamyca u runodusa. [Iparropmon u
KaJIbIIUTOHUH, THCTOTOPMOHBI. B3anMoCBsI3p 0OMEHOB,
YTIIEBOJIOB, OEJIKOB, JITHIOB.

30.

9 OOMeH mypruHOBBIX
HYKJICOTHUJIOB.

Hyxkneonporenipl 1 HyKJIEMHOBBIE KHCIIOTHI.
Hyxkneorunselii myn k1eToK. BUOCMHTE3 MypHUHOBBIX
HYKJIEOTHI0B. Pacniag mypruHOBBIX HYKJIEOTHAOB,
nogarpa, cuaapom Jlema-Huxana.

31.

9 Oo0MeH
MUPUMUTHHOBBIX
HYKJIEOTH/IOB.

OOmen MUPUMUANHOBBIX HYKJICOTHIOB, OPOTAIUAYPUSL.

32.

9 Pemnukanus.

Pemmkarus (6nocuntes JIHK), JIHK-monmmepa3a,
MaTpuIa, Ononornieckoe 3HadeHue. [loBpexaenne n
penapanus JTHK.

33.

9 TpaHcKkpumIIys.

Tpauckpunuusa, PHK-nonumepasa, JIHK kak matpuiia.
buocunTe3 pubOCOMHBIX, TPAHCIIOPTHBIX M MATPHYHBIX
PHK.

34.

9 BuocunTes Oenka.

[Tepenaua nadopmarmu ot JJHK x pudbocomam.
Buonornueckuii ko, AKTUBAIIUSI aMHHOKHCIIOT,
cneruduaHocts amuHoarusa- T PHK-cuaTeTassr. Coopka
MOJIMTIENTHTHON 1IENH Ha pubocome,
MOCTpUOOCOMATBHOE MpeBpalieHue Oenka. Perysius
cuHTe3a Oenka paboThl TEHOB, COCTAB onepoHa. Teopust
Kakob6a u MoHO. MonekymsipHble MEXaHU3MBbI
HaCJICICTBEHHBIX 3a00JIeBaHUI, POJIb TEHETUYECKUX
KOHCYHI)T&HI/Iﬁ B UX IUAarHOoCTUKEC U NMPEAYIIPCIKACHUU.
MesxayHapogHas UccieIoBaTeNIbCKas MporpaMmma
«TEHOM 4eJioBekay. Hcnonvzosanue UU 0ns sviseieHus
CKPBIMBIX 3aKOHOMEPHOCHEU MeNCOY 2eHAMU U
RAMONO2UYECKUMU COCMOAHUAMU.

35.

10 O0OMeH xenesa.

buonormueckas poisb xene3a. CyrouHast moTpeGHOCTS,
MUIIEBbIE POTYKTHI, COAEpIKAIUe JKEeIe30, BCaChIBaHUE
JKenesa, TPaHCIOPT, NENOHUPOBAaHHE, BHIBE/ICHNE,
OCHOBBI ITATOJIOTHH O0OMEHa JKeJe3a.

36.

buoxumus mmouex.

10

Pons Bozbl B oprannsme. Mexanusm 00pa3oBaHus
Mour. KOMITOHEHTHI MOYH B HOPME U TTATOJIOTTIECKIE
KOMITOHEHTHI. Jlnarnoctudeckoe 3HaueHue. Penun-
aHTUOTEH3WHOBAS CUCTEMAa, MEXaHW3M BO3HUKHOBCHUS
MOYEYHOU TMIEPTEH3UH.

Hroro 3a 6 cemectp:

IToHsITHE «MAKPORIIEMEHTBI» U «MUKPOJIEMEHTBD.
[lepeuncnute MaKpOAJIEMEHTBI, BXOJSIIINE B COCTaB
opraHusma uyenoBeka. Harpuil, kanuii, KanbLuid,
Maraui, xJop, pocdop: Onomornyeckas GpyHKIus,
ydacTre B 0OMeHe BellecTB, peepeHTHBIC BETMYHHBI
nabopaTopHBIX MMOKa3arTeNeH, CyTouHast oTpeOHOCTb,
MUILEBbIE HICTOYHHKH.

36

HUToro 3a roxa:

72

JlonosHeHus: 1 U3MEHEHHsI B paboueil mporpamme pacCMOTPEHbI Ha 3acelaHuM KadeIpbl
«18» derpains 2026 r., mpotokoa Ne §
3aB. xadenpoii L{anok I1.1.

BHeceHHbIe H3MEHEHHSI U IOTIOJIHEHUS YTBEPKIAI0:
[TpopexTop no yuebnoi pabore E.H. Kacarkun
«19» deBpans 2026 r., mpotokost Ne 3
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denepanbHOE rocyIapCTBEHHOE OI0HKETHOE
00pa3oBaTeNIbHOE YUPEXKICHHUE BHICIIIETO 00pa30BaHUs
«KupoBckuii rocyjapcTBEHHBIN MEAULIMHCKUA YHUBEPCUTET»

Munucrepcrsa 3npaBooxpanenus Poccuniickoit denepanuu

Kadenpa ouoxumuu
IIpuiio:xkenne A K pabo4eil mporpamMmMe IMCHUIIMHBI 0011asi OMOXUMMS

MeToauyeckue ykazanusi 1jisi 00y4al0NIUXCS 110 OCBOCHUIO TUCHUILTHHBI
«O0ouIasg ouoxXuMua»

Cremuansaoctb 30.05.01 Mequnuackas OMOXUMUS
Hanpasnennocts (mpoduiis) OITOIT - Menumuackas Onoxumust
(ounast hopma oOydeHMS)

Pa3nen 1. Ctpoenue u GpyHKUNH 0eJIKOB

Tema 1.1: Beaku. YpoBHM CTPYKTYPHOM OpraHu3anuu 0eJJKOBOH MOJIEKYJIbI

Heab: 00BsACHUTH CBOMCTBA OETKOB UCXOS U3 CTPOSHUS U (PU3MKO-XUMUYECKUX CBOMCTB MPOTEU-
HOTEHHBIX aMHHOKHUCIIOT.

3agaum: oOyuuTh CTYIEHTOB MHTEPIPETHPOBATH PE3YIbTATHI ONPEACIICHHS COIEPKaHMsI OEIIKOB,
OTIEIBHBIX aMUHOKHCIIOT B OMOJIOTHUYECKUX KUIKOCTSIX.

OOyuaromumiicst 10J15KeH 3HATh. XMMHYECKOE CTPOCHHE aMHHOKHUCIIOT M OENKOB, 3aBUCUMOCTD
(byHKIUN OEIKOB OT UX CTPYKTYPHI.

OO0yuaromuiics 10J15KeH YMeThb: OTPE/CIIUTh COJIepKaHue OeKa B OMOIOTHYSCKOM KUIKOCTH OH-
YPETOBBIM METOJIOM, TOCTPOUTH KATMOPOBOUHBIN rpaduk.

OO0yuarommiicsi 10/2KeH BJIaJeTh. YMEHHEM IIOCTPOCHHUS TENITHAA U3 3alaHHBIX aMUHOKUCIIOT U
€ro XapaKkTepPUCTUKOM.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4arouuxcs mo TemMe:
1. OTBeTHTH HA BOMPOCHI N0 TeMe 3aHATHSA

1. AMMHHOKHCIOTHI — CTPYKTypHbIe equHHIbI Oenka. Knaccudukanus aMHHOKHCIOT TO XHU-
MUYECKOMY CTPOCHHIO, 110 XapaKTepy paauKaia, o MmoasipHOCTH, 0 3aMEHUMOCTH JIJIS YeJIOBeKa.

2. IlepBuyHas cTpyKTypa OenKOB, 00Opa3oBaHHE U CBOMCTBA MENTHIHON CBS3U; BHIOBAs CIie-
U(QUIHOCTh OCNKOB (MHCYJIMHBI PAa3HBIX JKUBOTHBIX), aMUHOKHUCIIOTHBIE 3BCHBS, POJIb TEPBHYHOM
CTPYKTYpHI (TeMOrnoduH A, reMorio0uH S).

3. Kondopmanus 6eTKOBBIX MOJIEKYN (BTOpPUYHAS W TPETHYHAS CTPYKTYpHI). THUIIBI BHYTpH-
MOJIEKYJISIpHBIX cBsi3elt B Oenkax. ['moOynsapHbie u puOprispHbie 6enku. 3aBUCUMOCTb BTOPUYHOM U
TPETUYHOU CTPYKTYpPHI OT IIEPBUYHOM, 3aBUCUMOCTb CBOMCTB OT CTPYKTYPBI.

4. YerBepTuuHas cTpykTypa OenkoB. CBs3u, ydactByromue B €€ ¢popmupoBanuu. Koomepa-
TUBHBIE A (PEKTHI U BBICOKAsE OMOJIOTUYECKasi aKTUBHOCTh — HOBBIE KaueCTBa, OOYCIIOBIIEHHBIE BBICO-
KHM YPOBHEM OpTraHU3aINK OEITKOBOU MOJIEKYIIBI.

5. 3aBuUCHMOCTb KOH(QOpMAIMK OEIKOB OT MEPBUYHOM CTPYKTyphl. HacnencTBenHble npoTe-
WHOMATUU (CEepIIOBUAHOKICTOYHAS aHEMHUS U DH3UMOIIATHH ).

6. Meroabl onpeeIeHAs IEPBUYHOM CTPYKTYPBI O€ITKa.

7. llBeTHble peakuuu Ha OCITKU ¥ AMUHOKHCIIOTBI.

8. IlpakTuyeckoe 3HAYCHWE JUII MEIHWIIMHBI ONPEICIICHUS COJCpKAaHUs OEllKa, OTIENbHBIX
AMUHOKHCIIOT B OMOJIOTHYECKUX KUAKOCTSX, UCCIEAOBAHNS aMUHOKHCIOTHOTO COCTaBa U MEPBUYHOMN
CTPYKTYpPHhI O€JIKOB.

2.IlpakTuyeckas MoAroToBKAa

Jlabopamopnuas paboma Ne 1. Onpeoenenue benka 6 niazme Kpogu OUYypemosbim Memooom

Llenv pabomul: onpedenums cooeparcanue obue2o beaka 6 niazme Kposu OUypemosvim Memooom

Memoouka nposedenusi pabomsi . [IpuHiun Meroaa: 6€IKu 00pa3yrOT ¢ HOHAMHU MEH B MIETOYHOMN
cpezie KOMILJIEKC, MHTEHCUBHOCTh OKPAaCKU KOTOPOTO MPSMO MPOMOPIMOHATbHA KOHIIEHTPAIUK OOILEero
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Oenka B ipobe 1 uzmepsercs poromerpudecku npu aauHe BoiaHb 540 (520-560) Hm.

[TpoBenenue aHanmM3a: KOMIIOHEHTHI PEaKIMOHHONW CMecH OTOMpaTh B KOJMUYECTBAX, YKA3aHHBIX B

Ta0JIHIE.

Pearentsl, ceiBopoTka | OmbITHAs poda, Mit Kamu6poBounas npo- | KonTponbHas mpoba,
KPOBH 0a, M MIT

buyperossriii peaktus | 2,0 2,0 2,0

ChIBOpPOTKa KPOBH 0,04 - -

Kamubparop - 0,04 -

Huct. Bona - - 0,04

[Tpo6s1 nepemeniaTh ¥ HHKYOUpOBaTh Npu Temneparype 37°C win npu KOMHATHOM TeMIiepaType B
tedyeHnu 20 MuHyT. MI3MepUTh ONTUYECKYIO MIIOTHOCTH OMBITHOW M KAIUOPOBOYHOM MPOO MPOTHB KOH-
TPOJILHOM (X0JI0CTOM) MpoOsl npu AiuHe BosiHbI 540 (520-560) HM B KioBeTe C JJIMHOW ONTUYECKOTO MY-
™ 10 MMm.

Pacuetsi: C=(Eo/Ex)x50; rue:

C-koHneHTparus 0enka, I/,

Eo-onTtuueckas mioTHOCTh ONBITHOM POOHI;

Ex-ontuueckas jI0THOCTb KaaIOpPOBOYHOM MPOOHI;

50-koHIeHTpaIHs Oenka B Kanudparope.

B HOpMe coaepixanme o01ero 6esika B CbIBOPOTKe KpoBH coctasJisieT 60-85 r/i.

Pesynbrathr: pacuer mo gpopmysie

BriBonbI:011IeHUBaeTCs co/iep)kaHue Oellka B I1a3Me KPOBH B CPAaBHEHUU C HOPMaJbHBIMU IMOKa3a-
TEJSMHU.

3. 3agaHus 1Jisl TPYyNNOBOii padoThI

1. Hamucarp cTpykTypHBIE (OPMYIIBI TPUIENTUIOB (JaHBI AMUHOKHUCIIOTHI, BXOJSIINE B COCTAaB),
Ha3BaTh MENTUIbI, KAKHE [[BETHBIC PEAKIIUU C HUMHU OYAYT MOJOKUTEIbHBIMU?

2. Kakum GenkaM MOTYT NMPUHAIEKATH CIeAyIomue (parMeHThl TOJIUIENTHIHON enu, OyIyT Ju
otnu4atbes Omonorunveckue Gpynkuuu 6enkos? Ecnu na, To moyemy? K pa3Butuio kakoro 3aboseBaHus
MPUBEAET ITA 3aMEHA AMUHOKHUCIIOTHI?

A) Ban-TUC-JIEH-Tpe-MPO-TIy-TITy-JIn3-

b) Ban-ruc-nei-rpe-npo-Bajn-ray-am3-

1 2 3 4 5 6 7 8
3. IlpuBecTn mpuMepbl OEIKOB C W3BECTHOW NMEPBUYHOM, BTOPUYHOM, TPETUYHOW U YETBEPTHUHOU
CTPYKTYPOIA.

4. OOBICHUTH NMPUPOJY XUMHUECKHX CBA3€H M MX Pojb B (OPMHUPOBAHHM OEIKOBBIX CTPYKTYP:
NEeNTHUIHAs CBA3b; AUCYIb(UIHAS CBSI3b; BOJOPOJHBIC CBA3M; HOHHBIE CBSI3U; TUAPO(OOHbIE B3aUMOIEi -
CTBHSL.

5. Ilonbepure kaxxJ0OMy IPOHYMEPOBAHHOMY THITY CBSI3M OYKBEHHBIN OTBET:

1. CBs3p Mexy KapOOKCHIIBHBIMU U aMUHOTpYIIIa- A. IlepBuuHas CTpyKTypa.
JTAKAJIOB aMHUHOKHCIIOT. b. Bropuunas ctpykrypa.
2. CBs3b MEXIy O-aMHUHO- M O-KapOOKCHIIbHBIMU B. Tpetnunas cTpykrypa.
aMH aMUHOKMCIIOT. I".YerBepTuuHas CTpyKTypa.
3. CBs3u MeX]ly paJiuKajaMH LUCTEHHA.

4. BonopoHbIe CBSI3M MEX]Ty MENTHAHBIMU TPYIIIH-

MH.

5. BojopoaHbie CBA3M MEXAy paauKalaMH aMHHO-

T.

6. TuapodhoOHBIE B3aUMOACHCTBUS PATUKATIOB aMHU-
CIIOT.

CamocrosiTe/ibHAS BHEAYIMTOPHAs paboTa 00y4yaroluxcs

1) Osuaxomumovcsa c meopemuueckum Mamepuarom no meme 3aHAMUAL C UCTIONbI0BAHUEM KOH-
CNeKmog JeKyuil u/unu pekoMenoyemot yueoHou Jumepamypbi.

2) Omsemumb Ha 60NPOCyL OJis CAMOKOHMPOII
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1. TaiiTe onpenieneHUE U XapaKTEPUCTHKY YPOBHEH OpraHu3aIii 0€JIKOBOW MOJICKYITHI.
2. Yro Takoe mMpoTOMEp, OJIMTOMEPHBII Oenok, KoonepaTuBHBIN 3¢ ekt B3anmoaeiicTBrs NpoTo-
MepoB?
3. KakuMu HOBBIMH CBOMCTBAaMH IO CPaBHEHUIO C MOHOMEPOM 00J1a/Ial0T OJIMTOMEpHbIEe OenKu?
3) IIposepums c6ou 3HaHUSL C UCRONL30OBAHUEM MECHOB020 KOHMPOIS
1.  AMHHOKHUCJIOTON HE SIBJISIETCS:
1)  neiiuH
2)  JU3UH
3)  xomuH
4)  B-anaHuH
5)  apruHuH
2. HEUTPAJIbBHOM AMUHOKUCJIOTOM SIBJISIETCS:
1)  apruHuH
2)  acmaparuHoOBasi KHCJIOTa

3)  nm3uH
4)  THCTUAMH
5)  Bamuu

3. BU30DJIEKTPUYECKOM TOYKE BEJIOK:
1)  uMeeT HAMMEHBIIYIO PACTBOPUMOCTD
2)  ABJIAETCS aHHOHOM
3)  obOmamaer HaUOOJBIICH CTENEHBIO HOHU3AIMH
4)  neHaTypupoBaH
5)  sABJsIETCSI KATHOHOM
4. BEJIKU XAPAKTEPU3VIOTCA:
1)  amdoTepHBIMH CBOINCTBAMH
2)  OTCYTCTBHEM Crelnu(UIHON MOJICKYIIPHON KOH(PHUTYpAITUH
3)  coxpaHEHHEM CTPYKTYphI MOJIEKYJI [TPU HArPEBaHUN
4) HECIIOCOOHOCTBIO KPUCTAIIIM30BATHCS
5)  OTCyTCTBHEM CIIOCOOHOCTH BPAIATh IUIOCKOCTD MOJISPU3AIMN CBETa
5. BUYPETOBVYIO PEAKIINIO JJAIOT:
1)  BCe 0-aMHHOKHCIIOTHI
2)  Bce Oenku
3)  IunenTHbI
6. BIIPOLECCE I'MAPOJIN3A BEJIKA:
1)  ymeHbIaeTcs konudecTBo cBoOomHBIX -COOH- rpymn
2)  yBEIMYHMBACTCS KOJIUYECTBO CBOOOTHBIX aAMUHOTPYIII
3)  pesko cumxkaercs pH pacTBopa
4)  00pa3yroTcs MENTHUIHbIE CBA3M
5)  BbLAEISETCS ra3000pa3HbINA a30T
7. TPU AUIIEIITUIA TJIY-JIN3, ACII-BAJI, AJTA-APT" MOXHO JIETKO PA3JAEJINTH
METO/IOM BJIEKTPO®OPE3A I1PU pH:

1) 120
2) 70
3) 30

8. OCHOBHOI ®YHKIIMEN BEJIKOB B OPT AHU3ME SIBJISIETCSI:
1)  crpykrypHas
2)  TOpMOHAIbHAs

3)  oHeprerHueckas
Otsetsl: 1-3; 2-5; 3-1; 4-1; 5-2; 6-2; 7-2; 8-1.

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepesor T.T. KopoBkun b.®. buonorndeckas xumusi. Y4eOHUK.-3-¢ H3IaHHUE., CTEPEOTHITHOE. —
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M.:0AO «M3patenbcTBo «Menunmnay, 2007, 704c.
2. Cesepun C.E., AneitaukoBa T.JI., OcunoB E.B., CumaeBa C.A. buonornueckas xumus. Y4e0-
HUK. — 3-¢ m3aaHue, ucnpasieHHoe. — M.: OOO «M3marenbcTBO «MeaunuHckoe WHOOpPMAIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumms: YueOHO-METOAMYECKOE MOCOOUE I CTYJAEHTOB MEIMUIIMHCKHUX BY30B (COCTaBUTEIIH
A.B. Enuxos,C.H. ITonomapesa, [1.1. [{anok, O.}O. ITonosa) - Kupos: KupoBckast rocyaapcTBeH-
Has MeIuIuHCcKas akagemus. - 2016. - 110 c.

JlonoJHUTe/ILHAA JIUTEpaTypa:
1.buosornveckas xumus ¢ yrnpaxHeHusMu U 3anadamu YueOnuk. [lox pen.E.C. CeBepuna. — 4-¢
u3n. Ucnp. — M.: I'DOOTAP-Menua, 2011. 624 c.: ui.

Tema 1.2. ®u3uKko-XUMHUYECKHE CBOWCTBA 0€JIKOB

Hesan: BormomnHsis peakiuu ocakaeHUs OEIKOB, 3aKPEUTh 3HaHUS 00 OCHOBHBIX (DH3HKO-XUMUYECKUX
CBOWCTBaX OEJIKOB U aMHUHOKHUCIIOT.

3apaun: YMeTh 00BICHUTh OCOOCHHOCTH CBOWCTB O€JIKOB UX CTPOSHHUEM U, HA000pOT, 3Hast PU3HUKO-
XUMHAYECKHE CBOMCTBA M aMUHOKHCIIOTHBIN COCTaB O€JIKa yMETh COCTaBUTh MPEICTABICHHE O CTPOSHUH
MOJICKYJIbI ¥ €€ OMOJIOTUYECKOM POJIH

OOyyarommiicst 10/1KeH 3HAaTh: B3aUMOCBA3b MEXKAY (PyHKIHMENH 1 OMOJOTHYECKUM 3HAYEHUEM OEJIKOB U
X (PU3UKO-XUMUICCKUMU CBOMCTBAMHU.

OO0yuaromuiicst 10J12KeH YMeTh: BBIIOJIHATH paboTy M0 pa3/iesieHn o OeTKOB METOAaMH BbICATMBAHUS U
IMann3a.

OOyuaromuiicst 10/2KeH BJaeTh:BO3MOXKHBIM IPUMEHEHHEM JICHATYpalluU B OMOJIOTHH U METHUIIMHE.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4alouuxcs no Teme:
1. OTBeTHTH Ha BONPOCHI N0 TeMe 3aHATHS
1. ®usuko-xMMHYECKHE CBOWCTBA OEITKOB:
A) ampoTepHbIe cBOIiCTBa OEIKOB, CXeMa AUCCOUUAIH KapOOKCHIIBHBIX TPYIII B COCTaBe OeIKa;
b) pactBopuMOCTh OenKOB, rupaTaius 0eJIKOBOM MOJIEKYJIbI, KOJUIOMIHBIN XapakTep OeIKOBBIX
PacTBOpPOB;
B) nonusanus 6enka, u303eKTpuyeckas Touka, BiusiHue pH pactBopa Ha 3apsiy 6e1KoBOM Moste-
KYJIBL.
2. YcioBus ocaxaeHus 0eIKOB U3 paCTBOPOB:
A) puznKo-xuMuUecKre MeXaHUu3Mbl BEICATUBAHUS, CIIOCOOBI 00PaTUMOI0 OCaXACHUS OEJIKOB, UX
JanbHeHIas 0O4uCTKa METOJIOM JUan3a;
b) nenatypanus, Gpu3MKo-XxuMHUYECKHE OCHOBBI, ()aKTOPbI, BBI3bIBAIOIINE JCHATYpPaALUI0 OEJIKOB
(pusmueckue U XMUMUYECKHE), pEHATypallus;

B) ncnonp3oBaHne METOIOB BBICATTMBAHMUS OCITKOB M JICHATYPAIIMH B MEIUIITHE.

3. Twunsl ruaponusa 6enka. Kakue npomMexyTouHble M KOHEUHBIE IPOYKThI 00pa3yroTcs pU THAPOIIU3E
Oenka?

4. MonexynspHas Macca 0enkoB. B kakux npezaenax koje0aercs, Kakue METO bl UCIIONb3YIOTCS A e€
onpeaeneHus?

5. IlpencraBneHue o MexaHMU3Max pasJieeHus OCJIKOB, MENTH/I0B, aMUHOKHUCIIOT (Tenb(uibTparys, Oy-
MaKHasl pacipenenuTeabHas 1 HOHOOOMeHHas XxpoMartorpadusi, smekTpodopes).

2. [IpakTHyeckas MOAroTOBKa

Jlabopamopnas paboma Ne 2 . Ceoticmea b6enkos.

Lenv pabomul:BeImomHUTh paboTy MO pa3feieHHI0 albOYMHUHOB M TJIO00YJIMHOB SIMYHOTO Oelka
METOAOM BbIcanuBaHUs. Crenarh BBIBOA O CPaBHHUTEIBHOH YCTOMUMBOCTH anbOyMHHA U TJI00YNIHHA B
pactBope. OOBSCHUTD, TIOYEMY PACTBOP aTbOyMHHA O0JIee YCTONYMB.

Metoauka nmpoBeieHus: paboThI:

A) K 1 mn pactBopa siugHoro 6enka nobasiustor 9 mia H2O nuct. Habnronaercs moMyTHeHHE pac-

TBOpa (II00YIMHBI PaCTBOPSIIOTCS B CJIA0BIX PACTBOPAX COJIEH, HO HE PACTBOPSIIOTCA B AUCT. BOJE).
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b) K 1 M pactBopa stuqHOTO O€nKa T00aBISIOT XJIOpH HATpHs (ITOPOIIOK) 10 HAChIeHUs. BbI-
nasaeT Oenblii aMmopdHbI ocagok rao0ynuHOB. Yepe3 10 MUHYT 0cafok OTGUIBTPOBEIBaIOT. Duitb-
TpaT KUIISITST, HAOIIOIAI0T BBIMAICHUE OcaaKa (TbOyMUH).

B) K 1 M pactBopa ssuaHOrO Oenka qo0aBisioT | M1 HACBIIIICHHOTO PACTBOpPA CEPHOKHUCIIOTO aM-
MoHus. Brimagaer ocanok rino0ynuHoB. Ocagok oTGUIBTPOBBIBAIOT U K (PHIBTPATy A00ABIAIOT MO-
POILIOK CEpHOKHCIIOrO aMMOHUs 10 HackimeHus. O0pa3yeTcst 0caoK SUYHOTO allbOyMUHA, KOTOPBIN
BCIUIBIBAET BBEPX BCIJIEJCTBUE BBICOKON IUIOTHOCTU XKUAKOCTU. Ocasok OTGUIBTPOBATh U J10KA3aTh
KayeCTBEHHBIMHU PEaKIMsAMH Ha OEJIOK WM 0CaJ0YHBIMU IPOOaMu, 4TO B PHIIbTpaTe OesKa HeT.

Pe3ynbTaThl onbiTa BHECTH B TAOJIHUILY:

Ha3zBanue Oenka CoJb ¥ CTEeICHD HAaCBIIIICHUA P €3yJIbTAT OIIbITa

[l. ITo3HAaKOMUTBCSA C METO/IAMU OYMCTKU OEJIKOB OT HU3KOMOJEKYISAPHBIX pUMecei (refb-(huibTpamnus,
nuanus). BeimoaHuts paboTy 1o ouncTke 0enka METOA0M AUAu3a.

Martepuan ucciieJoBaHus: SUYHBINA abOyMuH, 3% pacTBop.

PeakTuBbI: CEpHOKUCIIBIA aMMOHUMN, HACBIIICHHBII pacTBop; Xjopun Oapus, 5% pacTBop; cepHO-
Kucias Mmenb, 1% pactBop; rugpokcun Hatpus, 10% pactBop.

[Topsimox BhIMONHEHUsT paboThl: M3 mucTa mpeaBapuTeIbHO CMOYEHHOTO JUCT. BOAOH HeiiodaHa
JeNaoT Memoyek (auanuzatop). B Hero BHocAT 2 mi pacTBopa anbOymMuHa W | Karumo pactBopa
cepHOKucaoro ammonus. Kpast Memouka 3a)KUMaroT MKy CTEKISHHBIMU MalOYKaMH, (PUKCUPYIOT
ux. Memouek MoMemamT B CTaKaH ¢ TUCTWUIMPOBAHHON BOJOW TaK, YTOOBI YPOBEHb KHIKOCTU B
MeNIOYKe ObLIT HUKE YPOBHS JKUIKOCTH B cTakaHe. Uepe3 1 yac oT Hauana auanusa OepyT B ABE IPO-
OupKu 1o 1 MII )KMJIKOCTH M3 CTaKaHa U MIPO/ICIBIBAIOT JIBE PEaKIIH:

A) Ha IPUCYTCTBUE CEPHOKHUCIIBIX HOHOB — JI00ABIIAIOT B MEPBYIO MPOOUPKY 3 — 4 KaIliu pacTBOpa
xJopuia 6apust 1 HabIrIOIAI0T 00pa30BaHKUE OCaZKa CEPHOKUCIIOTO Oapus B BUIE MYTH;

b) Bo BTOpOI poOHpKe NpoBOAAT OUYPETOBYIO peakirio Ha OOHapy)eHHe Oernka;

B) xuaxocTh U3 Memodka ciauBaioT, 0epyT 10 kamenb pacTBopa, MPOBOAAT OMYPETOBYIO peak-
LUIO.

JlenaroT BBIBOJBI.

I1l. ITponaGmroaTh AEHATYpaLKiO OEJIKOB.
1. B kauecTBe AEHATYpUPYIOIIMX areéHTOB UCIIONB3YIOT COJIU TAKEIBIX METAIJIOB, OPraHUUECKHUE KUCIIO-
ThI, AJIKAJIOU/IBI.

Martepuan ucciieJOBaHus: SUYHBIA aTbOyMuH, 3% pacTBop.

PeakTuBbl: cepHOKHCIas Meab, 1% pacTBOp; YKCYCHOKHCIBINA cBUHEL], 5% pacTBoOp; cyiabpocanu-
LMJIOBAast KMCIIOTA; TAHHUH, HACHIILIEHHBIH PacTBOP.

[Topsimok BeIoNHEHMS paboThl: B yeThipe mpoOupKkH BHOCAT MO 5 Kalesb pacTBopa Oelika u J10-
OaBiisAOT Mo 1 — 2 Kamie yKka3aHHbIX Bblle peareHToB. HaOmronaroT Beimagenue ocaakos. B mpobup-
ki Ne 1 u Ne 2 no6asnstor emé 5 — 10 kanenb cOOTBETCTBEHHO PacCTBOPOB CEPHOKUCIION MeU U yK-
CyCHOKHUCIIOro cBuHIA. HabmonaoT Mcue3HOBEHHE OCa/IKOB (a1COpOLMOHHAs IMENTU3alus BCIEH-
CTBHME TOSBJIECHUS OJHOMMEHHOIO MOJIOKUTENIBHOIO 3apsaa Ha yacTuuax Oenka). OpHako B Boje
0CaJIKH HE PaCTBOPSAIOTCS, YTO JOKA3bIBAET HEOOPATUMOCTh PEAKIIUU OCAKIACHMUSL.

OOBSICHUTD, TOUEMY TIPU OTPABJICHUAX COJSAMHU TSDKEIMBIX METAJIOB (PTYTH, CBHHIIA, MEAH) MIPH-
MEHSIOT B KaU€CTBE MPOTUBOSIUS MOJIOKO, SAHLIA.

2. OcaxaeHue 0eKOB KOHIICHTPHUPOBAHHBIMUA MUHEPATbHBIMH KUCIIOTAMH.

[Topsinok BemoaHeHUs: paboThl: K 5 KaruisiM KOHIEHTPUPOBAHHOM a30THOW KHCIOTHI MPUOABIISIOT
paBHBIN 00bEM pacTBOpa Oellka, OCTOPOXKHO, MO CTEHKE MPOOUPKHU, HAKJIOHUB €€ Moj yriioMm B 45°.
Ha rpanune aByx >kuakocteit o0pasyercst ocafiok B Bujie 06eoro Koibiia. OCTOPOIKHO BCTPSIXUBAIOT
npoOUpKy, 100ABISIOT U30BITOK a30THOM KUCIOTHI, 0cafok He ucuesaeT. (IIpu ucnonbp3oBanuu apy-
'MX MUHEPAJIbHBIX KHCIIOT OCAJKHU ‘‘pacTBOpAOTCS B M30bITKE KUCIOT). Peakuus ocaxeHus 6enka
KOHILIEHTPUPOBAHHOM a30THOM KUCJIOTOW HUCIIOJIb3YETCS B KIIMHUYECKOM aHAIIM3€ MOYHU.

3. 3apaHus ISl TPYNNOBOii padoThI
1. Kammo pactBopa, cCofeprKallero cMech INMLMHA, alaHWHA, TIIyTAMUHOBOM KUCIIOTHI, JTU3UHA, aprH-
HUHA, TUCTUJMHA, HAHECIU Ha CEPEAMHY MOJOCKH OyMaru W Jajiu €l BBICOXHYTh. 3aT€M IOJIOCKY
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Oymaru cmouniu OydepHbIM pacTBopoM ¢ pH 6,8 1 K KOHIIaM TOJIOCKH TIOJIBENIN JIEKTpo bl Kakue
AMUHOKUCIIOTHI OyIyT IBHTAThCs K aHOy? Kakne aMHHOKUCIOTHI OyIyT ABUTaThCS K KAaTOMy, KaKue
OCTaHYTCS Ha CTAPTOBOM TOYKE WMJIU BOIHM3U HEE?

2. Kakue u3 yka3aHHBIX CBOWCTB XapaKTEPHBI JJIS IEHATYPUPOBAHHBIX OEJIKOB:

A) HajM4Ke MENTHIHBIX CBA3CH;

b) BTOpruHas u TpeTUYHAs CTPYKTYPHI;

B) xoporrast pacTBOpUMOCTH B BOJIE;

I') coxpanenune pyHKITMOHAIBHBIX CBOMCTB;
J1) mosiBjIeHME HOBBIX XMMHUYECKUX CBOMCTB.

3. Hamucats popmynbl Tpu- U TeTpanenTHAOB (AAIOTCSI aMUHOKHUCIIOTHI, BXOJISIINE B COCTaB). YKa3aTh,
KakoW 3apsj NENTHUIa B HEUTPAJIbHOM CpPEAE, B KaKOW Cpele HAXOAUTCA HU303JIEKTPUUYECKass TOYKA
NEenTH/1a, KaKue I[BETHbIE PeaKuu AacT nentuj, HazBaTh N- u C-KOoHIIeBble aMUHOKHUCIIOTHI, Ha3BaTh
nentua. Hanpumep, apr-nuz-met; ana-QpeH-ruc; TUp-LUC-JIeH; TIH-TPO-TPIH; acl-Tpe-uie-MeT; IIH-
Iy-cep.

4. CpaBHHUTH paCTBOPHMOCTH JIBYX MenTua0B: a) npu pH=7,0, 6) npu pH=3,0

1. cep-ana-rimy-Tup-acn
2. Tpe-apr-GheH-TUC-TPI
C KakuM M3 IByX MENTUI0B MOKET B3auMoeiicToBath Ca?*, mpu kakom 3Hauennn pH?

5. JlaHa cMech O€IIKOB:

Hazpanue Oenxa Mou. Macca pl

HepynomnazmMun 151 000 4.4
Y-TI00YIIMH 150 000 6,3
[-makrorio0ymuH 37 000 52

BI)I6paTB MCTO/bI, C IOMOIIBIO KOTOPBIX MOKHO pasacinTb CMECh OeJIKOB Ha HHIWBUYAJIbHBIC

Oenku. YKaszaThb (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IG CBOMCTBa 66HKOB, JCXKame B OCHOBC KaXXJ0Iro M€roaa.

CamocrosTeabHas BHEAyIUTOPpHas1 paGOTa oﬁyqaloumxca 1o TEME:

3aoanus ona camocmoamenvHoll 6HeayOUmMopHOI padomsvl CMyOeHn o6 no yKa3aHHou meme:
1) Osnaxomumuvcs ¢ meopemuyeckum Mamepuaiom no meme 3aHAMUSL C UCNOIb308AHUEM KOH-

CNeKmo8 JeKYull u/unu pekomMeHnoyemo yueoHou Jumepamypbi.

2) /lns evinonnenus nposepounoil pabomol no meme ‘‘Cmpoenue u ceoticmea 6enxkos’’ Heobxoou-

MO 3HAMb!

1. CrpyxTypHbIe GOpPMYIIBI U KJIaCCU(PUKALIMIO AMUHOKHUCIIOT 110 (PU3UKO-XMMHUYECKUM CBOWCTBAM.

2. lIBeTHBIE peakny M UX MEXaHU3MBI JJIs1 OCJIKOB M OTJEIIEHBIX aMUHOKHUCIIOT.

3. YpOBHU CTPYKTYpPHOH OpraHu3alnuu OeIKOBOI MOJIEKYJIbI, CBA3H, CTAOMIU3UPYIOIINE KasKIbIN
YPOBEHb.

4. ®u3nKo-XUMHUYECKHE CBOICTBA O€IKOB ((haKTOpPhl YCTOHYMBOCTH OEJIKOBOM MOJIEKYJIBI B pac-
TBOPE, AJIEKTPUUYECKUE CBOWCTBA, I€HAaTypalus OEJIKOB, IPUMEHEHUE OCaJ0YHbIX peaKLuil).

5. MeTtoapl 1 MEXaHHU3MBI BBIIETICHUS U OYUCTKH UHIUBUIYaIbHBIX O€JIKOB.

6. VYmerp HammcaTh TENTHIBl W3 33JaHHBIX AMWHOKHCIIOT, HA3BaTh WX, OIPEIEIUTH 3apsbl,
HaIpaBJICHUE ABW)KECHHUS B I10JIE IOCTOSTHHOTO JJIEKTPUUYECKOT0 TOKA MPH Pa3IUYHbIX 3HAUEHU-
ax pH, onpenensaTs 30Hy HaX0XACHUS N303JIEKTPUUECKON TOUKU Oerka.

7. Kunaccudukanuio 6enkoB, XapakTepUCTUKY OCHOBHBIX IPECTaBUTENEH.

3) IIposepums c8ou 3HaAHUS € UCNOTL30BAHUEM MECTNOB020 KOHMPOJIA .
1. BU3ODJIEKTPMYECKOM TOUKE BEJIOK:
1) MeeT HaMMEHBIIIYIO PACTBOPHUMOCTH
2) oOnaaeT HanOOJIBIIICH CTETICHBEO HOHN3AIU
3) sABJISIETCS KATHOHOM
4) ABJISIETCS AaHUOHOM
5) meHatypupoBaH
2. BEJIK XAPAKTEPU3VYIOTCS:
1) am(poTepHBIMH CBOHCTBAMHU
2) OTCYTCTBHEM cCHieliM(PUIHON MOJIEKYISIPHON KOH(UTYpaiuu
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3) coxpaHEHHEM CTPYKTYPbI MOJICKYJT TIPU HarpeBaHUH
4) HeCTIOCOOHOCTBIO KPHCTAILTH30BAThCS
5) OTCYyTCTBHEM CIIOCOOHOCTH BPAIIATh IUIOCKOCTD MOJISIPU3AIIMH CBETA
3. BUIIOJIIPHBII MIOH MOHOAMMWHOMOHOKAPEOHOBOM AMUHOKHMCJIOTHI 3APS-
JKEH:
1) oTpunarensHO
2) 2JIEKTPOHEUTpaJICH
3) MOJI0KHUTENBHO
4. TIPI DJIEKTPO®OPE3E B 302JIEKTPUYECKOM TOUKE ITEITTH/T:
1) mepemeraeTcst K aHOAY
2) mepemerniaercs K KaTomy
3) ocraercsi Ha cTapre
4) pactBopseTCs
5. UBODJIEKTPMYECKYIO TOYKY ITPU PH 9,74 UMEET:
1) acmaparuHOBasi KUCIIOTA
2) anaHuH
3) rIyraMHHOBAsI KHCJIOTa
4) mu3uH
5) ruiuH
6. TUJAPO®OBHbLIE BOKOBBIE PAJIMKAJIbI AMWHOKHNCIIOTHBIX OCTATKOB I10JIU-
[IENTUIHOM LIEITU PACIIOJIAT AIOTCS B I'JIOBYJIE:
1) npeuMyIIEeCTBEHHO Ha MOBEPXHOCTH MOJICKYIIbI
2) BHYTPHU MOJICKYJIbI, 00pa3yst ruapodoOHbIe 00aacTH
3)HeboubInast 4acTh THAPOGOOHBIX PAMKATIOB HAXOJUTCS HA TIOBEPXHOCTH OEJIKOBOH TI100YJTbI
7. U1 OIIPEJEJIEHU S MOJIEKYJISIPHOU MACCHI BEJIKA TIPAKTUYECKIU HEBO3MOX-
HO UCIIOJIB3OBATH METO/:
1) KpHOCKOMHUYECKUI
2) renb-GuibTpanum
3) yabTpateHTpuyrupoBaHus
4) snextpodopesa B MOTHAKPHUIAMHUTHOM Tejie
8. BIIEPBBIE AMHNHOKHWCIIOTHAS ITOCJIEJJOBATEJIBHOCTbD BbIJIA PACILIN®POBA -
HA JUTS
1) pubonykea3s
2) reMorioouHa
3) nuroxpoma C
4) Ba3ornpeccruHa
5) uHcynuHa
9. ITPU JEHATYPAILIMU BEJIKA HE ITPOUCXOUT:
1) HapyIlIeHUS TPETUYHON CTPYKTYPhI
2) HapyIIEHUS] BTOPUYIHOU CTPYKTYPHI
3) aucconualiy CyobeIMHHUIY
4) TUAPOIN3a MENTHIHBIX CBSI3ei
10. TP JUIIEIITUIA TJIY-JIN3, ACII-BAJI, AJTA-APT" MOXXHO JIETKO PA3JIEJIUTH
METOJIOM  3JIEKTPO®OPE3A I1PU PH:
1) 12
2)7,0
3)3,0
Ortsertsl: 1-1; 2-1; 3-2; 4-3; 5-4; 6-2; 7-1; 8-5; 9-3; 10-2.

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepesor T.T. KopoBkun b.®. buonornyeckas xumusi. Y4eOHUK.-3-€ U3JaHHUE., CTEPEOTUITHOE. —
M.:OAO «M3nmarennctBo «Memuiuaay, 2007, 704c.
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2. Cesepun C.E., Aneitnukosa T.JI., Ocunos E.B., Cunaea C.A. buonornueckast xumusi. Y 4eOHUK.
— 3-e uznanue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeauInHCKOEe HH(POPMALIMOHHOE
areaTcTBo», 2017, 496¢

3. buoxumus: Y4eOHO-METOIUYECKOE TMOCOOME NIl CTYASHTOB MEIUIIMHCKHX BY30B (COCTaBHTEIU
A.B. Enmuxog,C.H. [Tonomapesa, I1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckas rocynapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.

JonoiHUTeILHAS JIUTEpPaTypa:
1. bruonornueckast Xumus ¢ yrnpaxHeHusMu U 3amadamu6 Yaeonuk. [Tox pen.E.C. CeBepuna. — 4-¢
w3a. Ucnip. — M.: TDOTAP-Menua, 2011. 624 c.: un.

Tema 1.3:Xumus cj10KHBIX 0€JIKOB.

Hesab:3HakOMCTBO ¢ KiacCHPUKaAMEH, CTPYKTYpOr M (QyHKUUEH CI0XHBIX OenkoB.KOHTpOIb 3HAHMIA
CTYZI€HTOB 110 TeMe: «CTpoeHHe U CBOICTBA OEIKOBY.

3agaum: U3yunTh KIACCU(PUKALNIO U CTPYKTYPHI CIIOKHBIX O€JIKOB, UMETh MPEACTaBICHHE 00 UX (PyHK-
LIUOHAJILHOM 3HaY€HUU B OPraHU3Me.

OO0yuarommiics 10J15KeH 3HATH:CTPOCHUE U KIAaCCU(UKAIUIO CII0KHBIX OCIKOB; B3aUMOCBS3b MEKIY
CTPOEHHEM CJIOKHOTO O€lKa U BBIITOJIHAEMON UM (DyHKIUEH.

OO0yuarommiicsi 10J2KeH YMeTh: BBIIIOJHUTH Pa0OTy IO ONPEIENIEHUI0 CEPOTIUKOUI0B.
OO0yuarommiicsi 10/I5KeH BJaJeTh: B3aUMOCBSI3bI0 MEXKIY CTPOCHHUEM Oellka W BBIOIHSIEMON HMHU

(byHKIHEH.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4arouuxcs no Teme:
1. OTBeTHTH HA BONPOCHI 110 TeMe 3aHATHUSA

1. OcHoBHBbIE OHoNOrHYecKUe PYHKIINU OETKOB B OpraHU3ME.

2. Knaccuduxamms 6enkoB. XuMHEsI TPOCTHIX OETKOB (IIPOTaMHUHBI, THCTOHBI, AIbOYMHH, TJIO0YJIHHEI).

3. Kuaccudukanus cioxHbIX OCITKOB.

4. Otinuue NpoAayKTOB THAPOIIA3A TPOCTHIX H CIOKHBIX OCITKOB.

5. Xapakrepuctuka hochonpoTenioB, BaxkHen e npeactaButend. Kak cBszansl octatku GochopHoit
KHUCJIOTHI ¢ OerKoM?

6. XapakTepucTHKa TTUKONPOTEHI0B, BaKHEHIIINE IPEACTABUTEIH, X OMOIOTHYECKas POb.

7. XapakTepHuCTHKa JIATTONPOTCHIOB, BAXXHEHININE TPEICTABUTEIH, HX OMOJIOTHYECKAsl POJIb.

8. XapakTepHcTHKa XpOMOIIPOTEHIOB, CTPOCHUE FeMOITIO0MHA U €T0 IPOU3BOJHBIX, X OMOJIOTHYECKas
pOJIb.

9. XapakTepucTuKa METAJUIONPOTEHI0B, BXKHEHIIINE TPEeICTaBUTENH.

10. O6mras xapakTepuCTHKa HYKJIEOMPOTEHIOB: OCHOBHBIE OCITKOBBIE KOMIIOHEHTHI M MPOCTETHUYECKHUE
TpYIIIbL.

11. IIpoxyKThI MOCIIENOBATEIBLHOTO THIPOIN3a HYKJIEOPOTEUA0B, HYKIEMHOBBIX KUCIIOT.

2. IlpoBepouHasi pa6oTa NpOBOAUTCS 10 OUJIeTaM, CO/Iep:KallluM TPH BoONpoca (nmpumep).

1. Hanwmcatb Tpu-,(TeTpa-, IEHTa-) MENTH, Ha3BaTh €0, ONMPEACTUTH 3apsi1 TP ONPEICICHHOM 3HaUe-

HuM pH, yKa3aTh IBETHBIE pEaKINH, KOTOPHIE OH JacT.

2. YeTBepTHuHas CTPYKTypa Oelika, CBA3H, €€ ONpeIesIoIITe.

3. CuryarmoHHas 3a/1a4a: KaKHM METOJ0OM MO>KHO BOCTIOJIB30BATHCS /IS pa3AeieHus OSITKOB pa3TMIHON

MOJIEKYJISIPHOM Maccoil (reib-puabTpanys, THAPOIN3, pa3aeauTeabHas XpoMaTorpadus, a1eKTpodopes).

3. IlpakTHyeckasi MOATOTOBKA.

Jlabopamopnas paboma Ne 3Konuuecmeennoe onpeoenenue yponukonpomeuoos

Lenb: mpoBecTH paboTy MO OMPEIETCHHUIO YPOTIMKOIPOTENI0B B MOYE.

Mertoauka nmpoBeeHus: paboThI:

[Tpunuun merona: MeTosl OCHOBaH Ha BbIIEJICHUM TIIMKOMPOTEUIOB U3 MOYU MYTEM OCAKICHUS
CIIMPTOM, NOCIEAYIOLUIEM THAPOJIU3E M KOJOPUMETPUUYECKOM OIPEAEIECHUN YIIIEBOAHOIO KOMIIOHEHTA
[JIMKOMPOTEUA0B (T'€KCO3) MO LIBETHOM peakliy ¢ pe30PLIMHOBBIM PEAKTUBOM.

Cpennee coliepkaHue ypOTJIMKONPOTEUIOB COCTABISACT UId MY>KUMH 158,6 Mr/cyT, 1isl >KeHIIUH
—141,3 mr/cyr.
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[Topsimok BeIMONTHEHKS paboThl: B nieHTpudyxHyro npodbupky BHOCAT 0,2 M UCCIEAyeMONH MOYH,
I00aBISAIOT 5 MJI 3THJIOBOTO CIHPTa, MepeMemuBaoT U dyepe3 20 MuHyT neHtpudyrupytot npu 4000
00/mMuH B TeueHue 15 munyT. Hamocamounyro ®KUIKOCTh MTOJTHOCTHIO CIIMBAIOT, K 0CAJKY J100aBISIOT 1 M
JTUCTUJUTUPOBAHHOM BObI, 5 M1 75% pacTtBopa cepHoil kuciotsl, 0,5 M1 pe3opuuHoBoro peakrusa. Co-
JepKUMOE POOUPKH TIIATEIHHO, COONI0Ias BCe MEpHI MPEIOCTOPOKHOCTH, nepemelnBatoT. [Ipodupky
MOMENIAIOT B KUILAIIYIO BOAsHYI0 Oanro Ha 10 munyT. [Tocie oxmaxneHuss mpoObl €€ KOJIOpUMETPUPYIOT
Ha ®DOKe npu 3enéHoM cBETOPUIBTPE MPOTUB XOJIOCTON MpoObl. KOHIEHTpauio yporinKonpoTenIoB
PaCCUUTHIBAIOT MO KaTMOPOBOUYHOMY rpaduKy, MOCTPOEHHOMY MO CTaHIAPTHBIM PacTBOpPaM CMECH Ta-
JIAKTO3bl U MAHHO3BI.

2. KauecTBeHHas peakiysi HA TEMHHOBYIO IPYIIITY T€MOTTIO0HHA.

[Tpuniun merona: Peakuus o0yciaoBieHa CIOCOOHOCTHIO TEMOTIIOONHA KaTaaU3UPOBATh OKHUCIIE-
Hue OeH3UJUHA MEPEKUCHI0 BOJIOPOAA. BeH3UIUH MpH 3TOM OKHCIAETCS B MapaXWHOHIWUMUH, U KU -
KOCTh puoOpeTaeT 3eJEHYI0 OKpacKy. Peakiius oueHb 4yBCTBUTENIbHA U CIYXKHT JJIs1 OOHAPYKEHUS MU-
HUMAaJIbHBIX KOJMYECTB KPOBU B OMOJIOTMYECKUX KUIKOCTSIX U APYrUX 0OBEKTax.

[Topsinok BeimonHeHUs paboThl: bepyT 1Be mpoOUpKH, B OHY U3 HUX BHOCST BOAY, B IPYTYIO pa3-
BEJICHHYIO KpOBb (110 5 Kamens). B 00e mpobupku no6asistor no 5 kanens 1% pactBopa OeH3UAMHA U 110
5 xanens 3% pactBopa nepekucu Bogopoaa. OTMeuaroT U3MEHEHHE OKPACKH B MPOOE C KPOBBIO.

Pezynomamei: npucymemeyem nu okpawusane pacmeopa 6 npode?

Buisoowi:

4. 3apanus 11 TPYNIOBOH padoTbl
Cocrabte Tabnuny ‘ ‘Knaccudukanus 6enkoB 1o GyHKIusM’’

[Tpumepnr 6enkoB OyHKIIH OETKOB

B cocraB Ta0MIbI BKIIOYUTH OCIKH: KOJUIAreH, albOyMHH, IMMYHOTJIOOYJTUHBI, TEMOTJIOOWH, WH-
CyJMH, aKTUH, MUO3UH, KepaTHH, TpaHC(heppUH, LepysolIa3MuH, Karanasa, nerncud. OyHKIUH: CTPYK-
TypHasi, COKpaTUTEbHAs, 3allIUTHAS, KATATUTHYECKas, TPAHCIIOPTHAS, PELIEITOPHAS, PETYIISITOPHASI.

CamMocTosiTeIbHAsI BHEAYIUTOPHAs padoTa o0y4yaroluxcs 1no reme:

1) Osnaxomumuvcsi ¢ meopemuyeckuM MAmMepuarom no meme 3aHAmusi ¢ UCNOAb30BAHUEM KOH-
CNeKmo8 NeKyutl u/uiu pekomMeHOyemotl y4eOHol 1umepamypoi.

2) Omeemums Ha 60nPOCyL OJis CAMOKOHMPOIISL

1. Ha kakux CBOWCTBaX OEIIKOB OCHOBAHBI METONbI PAa3ICNCHHUS M OYHUCTKH C TIOMOUIBIO Teb-
¢unbTpanuy, anekrpodopesa, ahpdunnoit xpomarorpapuun?

2. B kakoii cpene JeKUT U303JIEKTPUIECKasi TOUKA SIIEPHBIX OCITKOB-THCTOHOB (COJIEPIKAT OOJIBIIOE
KOJINYECTBO JIM3MHA U aprMHMHA) U allbOYMHHOB (MHOTO OCTAaTKOB INTyTaMHUHOBOI M acriapariHOBOW KHC-
JI0T).

3. Kakue BemiecTBa Ha3bIBalOT MPOCTETUUECKOM TPYIIION CIIOKHBIX OeTIKOB?

4. [lepeuncinTe KIAcChl CI0KHBIX OCITKOB M COOTBETCTBYIOIIUE MTPOCTETUICCKHE TPYIIITHL.

5. KakoBbl 6nosnornyeckue GyHKINUU CIOKHBIX OETKOB?

3) IIposepums ceou 3HaHUSA € UCNOIL30BAHUEM MECTNOB020 KOHMPOJIA
1. OJIUTOMEPHBIMU, KAK ITIPABUJIO, SABJISIFOTCS BEJIKU C MOJIEKYJISIPHOU MAC-
COM BOJIEE: 1) 20 000
2) 60 000
3) 10 000
2. K OUBPUJIJIAPHBIM BEJIKAM OTHOCHUTCA

1) komnaren

2) reMorI00uH

3) TpancheppuH

4) anpOymMuH
3. BITPOHECCE ®YHKIIMOHMPOBAHUV A BEJIKOBBIE MOJIEKYJIBI:
1) coXpaHSIOT KECTKO 3a()UKCUPOBAHHYIO MPOCTPAHCTBEHHYIO KOH(OPMAIIHIO
2) MPOMCXONT CYIIECTBEHHOE U3MEHEHHE IPOCTPAHCTBEHHOMN CTPYKTYPHI
3) npereprieBaroT HEOOIBIIE KOH(POPMAITHOHHBIC U3MEHEHHS ((PIYKTyalnm)
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4. TEMITPOTEMHOM B OPTAHU3ME SBJISAETCA:

1) uepynoruiazmMuH

2) yOUXHHOH

3) remoroOnH

4)xapOokcunenTuaaza

5 OBLIEITPUHSATAS KITACCUDUKALIMA ITPOCTBIX BEJIKOB OCHOBAHA HA
1) popme mMoseky

2) aMHHOKHCIIOTHOM COCTaBe

3) PU3HUKO-XMMHUYECKHX CBOMCTBAX

4) QpyHKIMOHAIBHBIX OCOOCHHOCTSIX

6.TIOBBILHIEHHOE COAEP)KAHUE METUOHWHA 1 TPUIITO®AHA XAPAKTEPHO JUUIA
1) >KUBOTHBIX AJTLOYMHHOB

2) pacTUTEIBHBIX aab0yMHUHOB

3) pacTUTENbHBIX ITIO0YIMHOB

4) 5KHBOTHBIX TTIOOYJIMHOB
Ortsersrl: 1-2; 2-1; 3-3; 4-3; 5-2; 6-1.

Pexomenayemas iureparypa:
OcHoBHasi:
1. bepeszos T.T. KopoBkun b.®. buonoruueckas xumus. Y4eOHUK.-3-€ U3JaHUE., CTEPEOTUITHOE. —
M.:OAO «M3nmarensctBo «Meauiuaay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcumnoB E.B., Cunaea C.A. buonorudeckast xumusi. Y 4eOHUK.
— 3-e u3nanwue., ucrpasieHHoe. — M.: OO0 «3narenscTBo «MeaunuHCKOe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: YdeOHO-MeTonuYecKoe mocoOue sl CTYAECHTOB MEAMIIMHCKHX BY30B (COCTaBHTEIU
A.B. Enuxos,C.H. Ilonomapesa, [1.1. [anok, O.}O. [Tonosa) - Kupos: KupoBckast rocygapcTBeH-
Hasg MeIuIuHcKas akagemus. - 2016. - 110 c.
JonoJHUTe/ILHASA JIUTEpPATypa:
1. buonoruyeckas xumus ¢ ynpaxHeHusiMHu U 3afadamu: YueoHuk / Iloxa. pen. E.C. Ceepu-
Ha. - 4-e u3n., uctp. - M.: 'DOTAP-Menua, 2011. - 624 c.: uin.
2. Knmuanyeckas 6unoxumust / [Toa. pea. B.A. Tkauyka. -M.: 'DOTAP-ME/, 2006.-360 c.

Paznen 2. ®epmeHThI

Tema 2.1: Xumudeckasi npupojaa u cBoiicTsa epmMeHTOB

Henab:O3HaKOMUTBCS ¢ XUMHYECKON NMPUPOAOH (hepMEHTOB, OTIMUYUSAMU (PEPMEHTATUBHOTO KaTallu3a,
CNeUU(UIHOCTBIO U TEPMOJIAOMIBHOCTBIO (epMeHTOB. HayuuTbcs ycTaHaBIMBaTh NPUHAUIEKHOCTD
(epMEeHTOB K ONpeNesIEHHOMY KilacCy, Ha3blBaTh (DEPMEHTHI, UCXOMS U3 Kiacca U cyOcTpara Wid Mpo-
IYKTa PEaKLyu.

3agaun: U3yYUTh OCOOCHHOCTH (DEPMEHTATHMBHOTO KaTajin3a, MEXaHH3M JEUCTBUS (EPMEHTOB, O0OBsIC-
HUTb BBICOKYIO aKTHBHOCTb, CIIEHU(PUYHOCTh, TEPMOJAOUIBHOCTh (PEPMEHTOB, UCXO/AS MX XMMHUYECKON
MPUPOABI U CTPOEHUS. YMETh ONPEENIATh PUHAJIEKHOCTD (PepMEHTa K OIPeIeICHHOMY KIIaccy.
OO0yuarommiicsi 10J5KeH 3HATb:CTPOEHHUE, KJIACCU(PUKAINI0O U HOMEHKJIATYpy (DepMEHTOB, 3Tanbl (ep-
MEHTATUBHOTO KaTaJln3a U KHHETUKY (DePMEHTATUBHBIX PEAKLIU.

OOyyarommiicst 10/17KeH yYMeTh:BBIIIOJHUTH PAOOTHI MO ONPEAENEHUI0 CNEeUU(PUIHOCTH U ONTUMYyMa
Temneparypsl 1 pH a-aMuiasel CIrOHBL.

Oo0yuaromuiicsi 10JI2KeH BJIaJeTh: B3aUMOCBS3BI0 MEXIY CTpoeHHEeM (epMEHTa U THUTIOM KaTallu3upye-
MOW pEaKIru.

CamocTosiTe/IbHAs ayTUTOPHAsI padoTa 00y4yalouuxcs no Teme:
1. OTBeTHTH Ha BONIPOCHI IO TEMe 3aHATHUS

1. Omnpenenenue nousarus ‘‘pepment’’. Uctopus uzyueHus: GepmMeHTOB.

2. buonornyeckas posb pepmeHTOB. OTaNuus GEepMEHTOB OT HEOUOJIOTHUECKUX KaTaIU3aTOPOB (BBICO-
Kasl KaTaJIMTU4eCcKasi akTUBHOCTh, CIIELIM(PUUHOCTD, PETYIUPYEMOCTD).
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3. Xumuueckas mpupoaa GepMeHTOB, UX CTPOCHUE. AKTUBHBIN U AJITIOCTEPUUECKUM IIEHTPHI, UX POJIb B
o0ecreYeHnn aKTUBHOCTH U CTIEUU(UIHOCTH (PEPMEHTOB.

4. Mexanusm paerictBus pepmentoB. Ctaguu GhepMEeHTATUBHOTO Katanu3a. Ponb KOH(pOpMaIMOHHBIX
M3MEHEHH (pepMeHTa MpU KaTalln3e.

5. 3aBHUCHUMOCTb CKOPOCTH (pepMEHTATUBHBIX peakluil oT TemnepaTypsl, pH, KoHIIeHTpalu cyOcTpara
u pepMeHTa.

6. ®epmenThl IpocThie U cnokHbe. Kodakropsl. Ano- u kopepmentsl. KodepmenTHbie GyHKIINM BU-
tamuHOB (B1, B2, B3, PP, Be, B¢, H).

7. Kunaccudukanus u HomeHkiarypa pepmentoB. Kitou k Hymepanuu pepMeHTOB.

2.IlpakTHYeckasi MOArOTOBKA.

Jlabopamopnas paboma Ne 4. H3yuenue c60ticme amunazvl CtOHbL.

[enb paGoOThI: U3YYUTH CBOMCTBA aMUJIa3bl CIIFOHBI

Metoauka mpoBeaeHus: paboThI

l. CnernmuduyHoCTh (HEPMEHTOB.

[TpuHIMIT MeTOA: CYOCTpaThl (KpaxMai U caxapo3a) He 001alal0T BOCCTAHABIMBAIOIIUMHU CBOM-
CTBaMH U He JaioT peakuuto Tpommepa. [IpoayKThl ke uX rugponnsa 00Ja1al0T BOCCTAHABINBAIOIIUMU
CBOMCTBAaMH, U C HUMHU peakuus TpomMmepa MOJI0KUTEIbHA.

[Topsimox BeimonHeHust paboTel: B nBe npoOupku BHOCAT 1o 5 kanens citoHbl (1:10). B mepBytro
npobupky nobasistor 10 kamens 1% pacTBopa kpaxmana, Bo Bropyro — 10 xamens 1% pactBopa caxapo-
3b1. O6e nmpobupku nHKyoupyroT npu 37°C B Teuenue 10 munyt. [locne uHkKyOamuu ¢ coaepKumMbiM ooe-
UX MPOOUPOK MPOJIENBIBAIOT peakuio Tpommepa.

Peakuus Tpommepa: K 10 xarisim uccnenyemoit xuakoctu nobasistor 10 kanens 10% pactBopa
TUAPOKCcHIa HaTpus U S5 kamenb 1% pacTBopa cepHOKHCIION Meau. OCTOPOXKHO HArpeBalOT BEPXHIOIO
4acTh COACPKUMOTO MPOOUPKU U KUMATAT B TeueHue | MuHyThl. [losiBIeHNE KUPIHUYHO-KPACHOTO OCaiKa
NP KUIISTYCHUN yKa3bIBaeT HAa HAJIMYUE BOCCTAHABIHMBAIOIIMX CBOMCTB Yy BEIIECTB, HAXOJSAIIUXCSA B HC-
clieIyeMOM pacTBope. B 1aHHOM citydae mosiBJieHHe MajibTO3bl, TTTFOKO3HI.

Ha ocHOBaHuMU perucrpanuu pe3yabTaTOB peakiuu Tpommepa ¢ COACPKUMBIM TOW U JAPYroi
MPOOUPKH clIeNaiTe BEIBOJI O CIIEHU(UIHOCTH (EepMEHTA aMHIIA3HI.

I Binsiaue temrnepatypbl Ha aKTUBHOCTb aMHUJIAa3bl CIIFOHBI.

[Topsimox BeIMOMHEHHS padoThl: B 4 mpobupku HanuBaroT 1o 0,5 M 1% pacTBopa kpaxmaina, emié
B 4 npobupku — no 0,5 mi pazdasiennoit 1:10 coronsl. Kaxayro mapy npooupok (ogaHa ¢ GepMEeHTOM —
aMIJIa30 CIIIOHBI, IpyTas ¢ cyOCcTpaToM — KpaxMajoM) MOMEMIAl0T B YCIOBUS PA3TUYHOTO TeMIepaTyp-
HOro pexxuMa Ha 5 MuHyT — B néx (0°C), kunsmyto Boasnyto 6axto (100°C), repmocrat (40°C), ueTBEp-
TYIO MIapy OCTaBJISIOT IPH KOMHATHOM Temriepatype. Uepe3 5 MUHYT coAepKUMOe MPOOUPOK KaxK0M ma-
PBI CIIMBAIOT BMECTE, MEPEMENIUBAIOT U OCTAaBIAIOT Ha 10 MUHYT B Tex ke ycnoBusix. Ecnu yepe3 10 mu-
HYT IIpoba Ha MPEAMETHOM CTEKJIE COAEPKUMOTro MPOOUPKH U3 TEPMOCTAaTa C HOJAOM JACT JKEITOE OKpa-
IIMBaHMUeE, TO BO Bce mpoOupku nobasistoT o 10 kamens 1% pactBopa ioga. Ecnu okpamivBanue npoOsl
U3 TepMOCTaTa CHHEE WM KUPIHYHO-KPACHOE, TO MHKYOAIMIO MPOJISIOT JI0 TOSBICHUS JKEITOTO OKpa-
ITBAHUS.

Odopmnenne paboThI:

NeNe nmpobupok Temmneparypa uHKyOa- OxpammBanue Hoaom
MU

Cremnaiite BbIBOJ 00 ONITUMYME TEMIIEPATYPbI JJIsl aMHJIA3bl CIFOHBIL.

Ill.  Bnuszue pH Ha akTHBHOCTH aMMJIa3bl CITIOHBI.

[Topsimox BeIMoaHEHUs paboThl: bepyT 8 mpoOupok, B KaXKAyr0 U3 HUX BHOCAT MO 2 M ¢ocdaTHO-
ro 6ydepa c paznuunbiMu 3HaueHussMU pH (o1 5,4 10 8,0), 1 M 1% pactBopa kpaxmana u o 0,5 mi pac-
TBOpa citoHbl (1:10). Uepes 10 munyT O6epyT mo 1 karmie ®HUAKOCTH U3 KaXI0M MpOoOUPKU Ha IPEIMETHOE
CTEKJIO U CMEUIMBAIOT ¢ pacTBOpoM Hoza. IIoBTopsroT 3Ty mpouenypy kaxasle 1 — 2 MUHYTHI 0 MOsBIIE-
HUS B OJHON M3 MPOOUPOK KENTOTO OKpalIMBaHMs. 3aTeM BO Bce MPOOUPKU AOOABISIIOT M0 2 — 3 Kariu
pacTBopa hoja.

Odopmnenue pabOTHL:

NeNe  mpo- 1 2 3 4 5 6 7 8
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OUpoK

pH 54 5,8 6,2 6,6 6,8 7,0 74 8,0

OkpaiBanue io-
JI0M

Jenaercs BiBoA 00 onTrMyme pH st aMumiassl CIIOHBI.
3. 3ajaHus 1J1sl TPYNNOBOi padoThl
l. VYkaxuTe Kiacchl (HEPMEHTOB, KATaTHM3UPYIOIIUX CICAYIOIINE PEaKIINU:
1) ana + TPHK + AT® ___ana-gPHK + AM® + Oy
2) anerwi-KoA + COz + ATD —masoHWI-KoA + AJIO + dy
3) tpuarmarmuiepud + HHO—————  ruuiepuH + )KUPHbIC KUCIOTHI
4) bpykT030-1,6-mudochar—> nuokcuanerondocdar + raurepoaibaerua-3-pocdar
5) rmoko030-6-pochar—— rirok030-1-hochar
6) ramakroza + ATO—— ramakro3o-1-docdar + AJID
7) cykuunar + DAJ[—>  ¢dymapar + DAJIH>
8) ana + a-keroriyrapat —® [y + OUpyBar
9) dochomnokcuareToH— (HochHOrTUIICPUHOBBIN aTbICTH T
10) 3-pochoraunepar —» 2-docdoraumepar
11) pedoenonmupysar + AJIdO———> nupysat + ATO
12) (CeH100s)n + Y AD-rimiok03a—+  (CeH1005)n+1 + YD
13) caxapoza + HO—— mioko3a + ¢ppykrosa
14) manar + HAJ['— > okcanoanerar + HAJ[H + H*
15) apruHuHOCYKIIMHAT —®  apruHuH + Qymapar
16) rimroko30-6-pocdar + HAJID! B 6-pocodormokononakron + HAJIOH + H*
17) 6-dpocdorarokononakron + HHO——>  6-pocdorirokoHoBast KUCIoTa
18) riy + nupyBaT ———  ana + oi-KeTorayrapar

. [TonGepute kopepMeHTHI 711 COOTBETCTBYIOIIMX KJIACCOB (PePMEHTOB:
Knaccsl pepmenToB KodepmenTs

A. OkcuiopeiyKrasbl 1. HAJI" HAD*
b. Tpancdepass 2. ®MH O©A]]
B. I'unponassel 3. KoA
I'. JInazbr 4. TIAJID
J1. 3omepassr 5. TI'®K (Hs domnar)
E. JIurassl 6. TID
7. HyxneotunHsie
8. Her kodepmeHTOB
1. B xakux peakuusix yqacTByIOT CIAeAYOIHE KOHEPMEHTHI:
A. buotun 1. OxucnuTenbHO-BOCCTAaHOBUTEIBHbIE
B. DA 2. Css3p CO2
B. Ilupunokcanspochat 3. Peaxius TpaHCaMUHUPOBAHUS
. HAJ" HAI®
V. BriOepure npaBuiibHBINA OTBET Ha Bompoc: ‘‘Uem omnpenensercs crequpruuHOCTh PepMEHTOB, Ka-
TAIU3UPYIOLINX OJHOTHUIIHBIE peakuun?’’
CrpoenueM kodepmeHTa

Crpoenuem cyocTpara
ButaMuHOM, BXOJISAITM B KOYEPMEHT
AnogepmerTom
Urto xapakTepHO 7151 pepMEHTOB, 00J1aal0MKX a0COTIOTHON CIEIM(PHUIHOCTHIO?
Karanu3upyroT ouH THIT peakiliy ¢ HECKOJILKHUMH CXOIHBIMU CyOCTpaTamH.
NmeroT koHpOpMaIIUiO aKTUBHOTO IIEHTPA, CIIOCOOHYIO K HEOOJIBIIINM N3MEHEHUSIM.
CriocoOHBI KaTaTM3UPOBATh €IMHCTBEHHYIO PEAKIIHIO.
CoenuHenne cyOcTpaTa ¢ akTHBHBIM IIEHTPOM OCYIIECTBIISICTCS IO TUITY KOMITZIEMEHTAPHOCTH.

PoOodMEIR~ONE
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5. Pagukanbl aMHHOKHCIIOT aKTHBHOTO IIEHTPa CHOCOOHBI B3aMMOJCHCTBOBATH CO CTEPEOM30MEpaMuU
cyocTpara.

CaMocTosiTe1bHAsI BHEAYAUTOPHAsl padoTa 00y4yarouuxcs no reme:
1) Osnaxomumoscs ¢ meopemudeckum Mamepualom no meme 3aHsamus ¢ UCNOAb308AHUEM KOH-
CneKmos eKyul u/uiu pekoMeHoyemMol yY4eOHoU Tumepamypbi.
2) Omeemumb Ha 8ONPOCHL 0I5t CAMOKOHMPOJIS
1. Oxapakrepusyiite 0COOCHHOCTH (PepPMEHTOB KaK OMOJIOTHYECKHUX KAaTaTU3aTOPOB.
2. KakoBbI 3Tanbsl MHOTOCTaIUHHOTO Mpoliecca PepMEeHTATUBHOMN peakiiun?
3. HazoBuTe ocHOBHBIE (DaKTOPHI, BIUSIOLINE HA AKTHBHOCTH (DEPMEHTOB.
3) Ilposepums c6ou 3HaHUS C UCNONL3OBAHUEM MECMOB020 KOHMPOJIsL
1. YYACTOK MOJIEKYJIbl ®EPMEHTA, OTBETCTBEHHbBIM U 3A ITPUCOEJIMHEHUE
BEIIIECTBA, TIOJBEPTAIOIIEIOCSI ®EPMEHTATUBHOMY JIEMCTBHIO, U 3A OCY-
HIECTBJIEHUE ®EPMEHTATHUBHOI'O KATAJIM3A HA3SBIBAETCA:
1) KaTaTUTUYIECKUM IIEHTPOM
2) aKTHBHBIM IICHTPOM
3) cybCcTpaTHBIM IIEHTPOM
4) aIOCTePHUUECKUM IICHTPOM

2. ABTOPOM TEOPUU NHAYLIMPOBAH-HOI'O COOTBETCTBUA B ®EPMEHTA-THBHOM
KATAJIU3E ABJIAETCA:

1) JI. Muxassuc
2) Ixx. Bpurrc
3) J1. Kouwranz
4) k. Xomnneitn — O. Oumep
3. ABCOJIFOTHOM CYBCTPATHOM CITELIM®UYHOCTEIO OBJIAJIAET:
1) mporeasa
2) ypeasa
3) nmunasa
4) reKCOKHHa3a
4. TTPOCTBIE ®EPMEHTHI COCTOSAT U3:
1) aMHHOKHCIIOT
2) yrIeBOJIOB
3) aMHHOKHUCIIOT ¥ YTJICBO/IOB
4) aMMHOKHUCIIOT U HEOETKOBBIX KOMITOHEHTOB
5) nmunuaoB
6) TUITUIOB M YTJIEBOJIOB
5. CKOPOCTh ®EPMEHTATHMBHOM PEAKITMM 3ABUCHT OT:
1) koHUEeHTpanuu pepmMeHTa
2) MOJIEKYJISIPHO# Macchl cyOcTpara
3) MoteKyIIIpHO Macchl hepMeHTa
4) MOJIEKYJISIPHO# reTeporeHHOCTH hepmMeHTa
6. AKTUBHBII LIEHTP CJIOXXHOI'O ®EPMEHTA COCTOUT U3:
1) aMMHOKHCIIOTHBIX OCTaTKOB
2) aMHHOKHUCIIOTHBIX OCTaTKOB, aCCOIIMUPOBAHHBIX C HEOEIKOBBIMU BELIECTBAMH
3) HeOEIKOBBIX OPraHUYECKUX BEIIECTB
4) MeTaJIoB

5) yriieBo0B

7. 471 BOJIBIIMHCTBA ®EPMEHTOB XAPAKTEPHA KPMBAA 3ABUCHUMOCTU CKOPO-
CTU PEAKIIMMOT KOHIUEHTPALIMN CYBCTPATA:

1) npsmonuHeliHas

2) rurnepOoayecKast

3) S-obpaznas

8. XAPAKTEP KPMBOI CKOPOCTU ®EPMEHTATHUBHOM PEAKLIN OT PH OITPE/IEJIS-
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ETCA:
1) koHueHTpauueit pepmeHTa
2) KOHIIEHTpaIuel cyocTpaTta
3) noHm3anuen QyHKIIMOHAIBHBIX TPYIII aKTHBHOTO IIEHTpa (epMeHTa
4) noHu3aIKen XMMUYECKUX IPYIITUPOBOK CyOCTpara
9. XAPAKTEP 3ABUCUMOCTHU CKOPOCTH ®EPMEHTATUBHOM PEAKILIMHN OT TEMIIE-
PATYPBI 3ABUCHUT OT
1) MOHHO#1 CHITBI pacTBOpPa
2) neHaTypaiuu OCIIKOBOM yacT (hepMEeHTa
3) 3Hauenuii pH
4) TerIoBOM JICHATYpalluK CyOcTpara
10. AKTUBHBIV LIEHTP ITPOCThIX ®EPMEHTOB ®OPMUPYETCS U3
1) o1HOM aMHUHOKHCIIOTBI
2) 0CTaTKOB HECKOJIBKUX aMUHOKHUCIIOT

3) OCTATKOB HECKOJIBKUX aMHWHOKHCJIIOT U HC6CJ’IKOBI>IX KOMHOHCHTOBHG6CJ’IKOBHX KOMITIOHCHTOB
Ortsersr: 1-1; 2-3; 3-2; 4-1; 5-1; 6-2; 7-2; 8-3; 9-2; 10-2.

Pexomenayemas iureparypa:
OcHoBHasi:
1. bepeszos T.T. KopoBkuH b.®. buonoruueckas xumus. Y4eOHUK.-3-€ U3JaHUE., CTEPEOTUITHOE. —
M.:OAO «M3nmarenscTBo «Meauiuaay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukoa T.JI., OcunoB E.B., CunaeBa C.A. buonorudeckast xumusi. Y 4eOHUK.
— 3-e u3nanwue., ucrpasieHHoe. — M.: OO0 «3narenscTBo «MeaunuHCKOe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: YdeOHO-MeTonUYecKOe MocoOue ISl CTYAEHTOB MEAMUIIMHCKHX BY30B (COCTaBHTEIHU
A.B. Enuxos,C.H. Ilonomapesa, [1.1. [anok, O.}O. [Tonosa) - Kupos: KupoBckast rocygapcTBeH-
Hasg MeIuIuHcKas akagemus. - 2016. - 110 c.
JonoJHUTe/ILHASA JIUTEpPATypa:
1. buonoruueckast xumusi ¢ ynpaxHeHus MU U 3anadamu: YueOnuk / [lox. pen. E.C. CeBepuna. - 4-¢
u3 ., uctp. - M.: 'DOTAP-Menua, 2011. - 624 c.: un.
2. Kiinanueckas 6uoxumust / Tlox. pen. B.A. Tkauyka. -M.: TDOTAP-ME], 2006.-360 c.

Tema 2.2: Peryasiniusi aAKTUBHOCTH )¢PMEHTOB.

Ies1b:03HAKOMUTBCS C MEXaHU3MaMHM PETYISALNN KaTaIUTHIECKON aKTUBHOCTH (DEpMEHTOB,

3agauu: U3y4yUTh MEXAHU3MBI PETYIISIIIMY KaTaJIUTHUECKON aKTUBHOCTU (DEPMEHTOB, TOCPECTBOM KOTO-
PBIX KJIIETKH KOOPJMHUPYIOT U PETYIUPYIOT BeCh HA00p METab0INYECKHUX MPOLIECCOB

OOyyarommiicst 10J7KeH 3HATh:CIIOCOOBI PETYJSALNUN aKTUBHOCTH (DEPMEHTOB, 3HAUEHHUE PETYJSLUN aK-
TUBHOCTH (DEPMEHTOB JJII MEXaHNU3Ma JIEHCTBHS JIEKAPCTBEHHBIX MPENapaToB U KU3HEAEATEIbHOCTH Op-
raHu3Ma.

OO0yuarommiicsi 10/17keH YMeTh:BbIOJIHUTh PaObOTHl MO BIUSHUIO aKTMBATOPOB M MHIMOUTOPOB Ha aK-
TUBHOCTbH ()EPMEHTOB.

OO0yuarommiicsi 10/15keH BJIA/leTh: B3aUMOCBS3bI0O MEXAY XMMUYECKUM CTPOEHHEM MHTUOMTOpa U Me-
XaHU3MOM €TI0 UHTHOUPYIOLIETO BIUSHHUSL.

CamocrosiTesibHAs Ay IUTOPHAsI Pad0oTa 00y4AIOIIMXCH 110 TeMe:

1. OTBeTHTH HA BONPOCHI O TEMe 3aAHATHUS

1. AxTHUBaTOpBI U UHTUOUTOPHI GEPMEHTHBIX peakiuil. [IpuBenure npumepsl.

2. Knaccudukanus nuaruéuropon. Ob6parumoe 1 HEOOPaTUMOE HHTHOUPOBAHHE.

3. HrubuTophl KOHKYPEHTHBIE M HEKOHKYpPEHTHBIEe. Kak MOKHO Ha MPaKTHKE OTIUYNATH KOHKYPEHTHOE
MHTUOMPOBAaHNE OT HEKOHKYPEHTHOT0?

Anioctepudeckie HHIMOUTOPBI U aKTUBATOPBI.

Perynsauust akTUBHOCTH (PEPMEHTOB IO THILY OOpAaTHON CBSA3M — PETPOMHrHOMpoBaHuE. MexaHu3M
00paTHOM CBSI3U — TJIaBHBIN OMOJIOTHYECKUI MEXaHNU3M PETYISIIIAA OOMEHHBIX TPOIIECCOB.
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8.
9.

[TomudepmenTtHbie cuctembl. KakoBa nx Ouoiorudeckas poib?

Oo6pa3zoBanue pepMeHTOB B BUJE MTpodepMeHTOB. bruonornueckuii cmpici storo siBiaeHus. [Ipespa-
meHne npodepMeHTOB B (hepMEHTHI Ha TPUMEpE MPOTEHHA3 MUIIEBAPUTEIBLHOTO TPAKTA.
JlekapcTBEHHBIE MTpenapaTbl — MHTHOUTOPHI (pepmenToB. [lpuBeanTe nmprumepsl.

YeTBepTHYHAS CTPYKTYpa AJUIOCTEPUIECKUX (PEPMEHTOB M KOOTIEPATUBHBIE () (PEKTHL.

2.IlpakTHYecKkas MOArOTOBKA.

Jlabopamopuas paboma Ne 5. Uneubuposanue cyxyunamoeauopocenasvl

Lestb paGoTHI: BBITOJHUTH PA0OTHI IO BIUSHHUIO aKTUBATOPOB M MHHTHOMTOPOB HAa aKTHBHOCTH (hepMeH-
TOB.

@DepMeHT CYKIMHATICTUIPOreHa3a KaTaau3upyeT pPEeaklUi0 OKUCICHUS SHTApHON KHUCIOTHI 10
bymapoBoii (kopepment @AJl). B raHHOM OmbITe peakuus PErHCTPUPYETCS MO0 U3MEHEHHIO OKPACKU
2,6-nuxnopdenonuuaodeHosa cuHero (MMpyu BOCCTAHOBJICHUH 00ECIIBEUNBACTCS).

SAnTapHas Kpacurens (2,6- Kpacurens Hz
Kucmora + muxnop-penon-  —CyknuHar—= ®ymaposas + (GecrBeTHBII)
(cyberpar) UHAO(QEHON) CH-  JAerWIporeHasa KHCTIOTa

HUM

Metoauka npoBeneHust padboTsl: st momydenus gepmeHTHOro mpemnapara 1 — 2 T cBeXel MbI-
LIEYHON TKaHU, IPeABAPUTEIbHO U3MEIbUEHHON HOKHHUIIAMH, PACTUPAIOT B CTYNKE C HEOOJBIIUM KO-
JIMYECTBOM BOJbl, 3aTEM MBILICUHYIO KAIIWIly MEPEHOCAT Ha JIBOMHOW CJI0OM OMHTA, MOMEIIEHHOIO B
BOPOHKE, U MPOMBIBAIOT 25 M BOJbl. [IpOMBITYIO MBIICUHYIO KAWLy OTXKUMAIOT, MEPEHOCAT B
NpoOUPKY M CYCIIEHAMPYIOT B 4 MJI JUCTWILTUPOBaHHOUM Boabl. [lomydennyro cycrensuio (pepmeHT
IIPOYHO CBSA3aH C BHYTPUKJIETOUHBIMU CTPYKTypaMH) PaBHOMEPHO pacupeaesstoT B 4 npobupku. Co-
JEPKUMOE NEPBOM MPOOUPKU KUIATAT B T€UEHUE 2 — 3 MUHYT Ul MHAKTUBALUUU (epMEHTa. 3aTeM B
poOUpPKH 100aBISIIOT PEAKTUBBI 110 CIEeNYyOLIel cxeme:

NeNe mpobupox CykuuHar, 1% Hucr. Boga Manonar, 1% 2,6-nuxnopdenos-
MIT Mn M uapodeno, 1%
1 1 0,5 - 2 Karum
2 1 0,5 - 2 Karm
3 - 15 - 2 Karm
4 1 - 0,5 2 Karumm

Uepesz 15 munyT HabMI01aeTCI MCUE3HOBEHNE CUHEW OKPACKH TOJIBKO BO BTOPOi mpoOupke. Pe-
3ynbTathl: OOBsACHUTE, MoYeMy He HIET peakius B mpodupkax Ne 1 u Ne 3 u mouemy CHUXKEHa CKO-
pocThb peakiuu B mpodupke Ne 4.

BriBogsI:

3. Pemnth CUTYAIIUOHHBIC 3a1aYU

1) Aneopumm pazbopa 3a0au
[IpencraBneHa cxema mporecca OKUCIEHHSI MHPOBHHOTPATHON KHCIOTHI 10 YIIIEKHCIOTO ra3a u

BoJbl. [Iponiecc nmeer sHepreTnyeckoe 3Ha4eHHe. Y CTAHOBJIEHO, YTO MPH MOBBIILIEHUH B KJIETKE OTHO-
mennst ATO/AJI® B Hanbonbllel CTENEeHN CHIKACTCS aKTUBHOCTH M30LUTpaTAeTUaporenassl. O0bsic-
HUTE dTO sBJeHuE. Jjs1 3TOoro:!

A) Ha30BUTE TUI PETYIIALUY;
b) onuiuTe cTpyKTYpHBIE 0COOEHHOCTH (hepMEHTa N30LUTPATIAETUPOreHa3bl, HA30BUTE

JIMTaHAbI C KOTOPbIMU GYILCT B3aHMO/ICHCTBOBATh (bCpMCHT;

B) ykaxure, kak U3MEHHUTCS aKTUBHOCTH 3TOTO (pepMEHTA NP CHIKEHUU B KileTke ATD u

nouemy?

2) IIpumep 3a0auu ¢ pazbopom no aneopummy
Ortger:
A) anoctepudecKkas peryisims;
b) depmeHT u3zonuTpaTaeruaporeHasa BIseTcs OMUroMepHbIM OenkoM. B coctaBe Oenka

MIPUCYTCTBYIOT KaTaTUTUYECKUN U PETYISITOPHBIN IIPOTOMEPHI.

B) npu noBeimiennu B kietke oTHouieHust ATD/AJID , MOIEKyIbI IPUCOSTUHSIOTCS K pe-
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TYJISTOPHOMY LEHTpPY hepMeHTa:

- U3MEHseTCA KOH(opMaIyst peryIsiTOpHON CyObeIMHUIIBI,

- IPOUCXOJIAT KOOTIEpaTUBHBIE KOHPOPMAIIMOHHBIE H3MEHEHUS (PepMEHTa;

- I3MCEHSIETCS KOH(POpMAIHS KaTaTUTHIECKON CyOhe TMHUIIB;

- CHUXaeTcs CPOJICTBO aKTUBHOTO LIEHTpa (hepMeHTa K cyOcTpaTy;

- CHUKAeTcs CKOPOCTh Karabonu3ma nupyBaTa u cuare3a ATO.

3) 3aodauu ons camocmosmenvHo20 pazbopa Ha 3aHAMuUU
[IpencraBbre B BUJE CXeM: KOHKYPEHTHOE MHIHOMpOBaHHE (pepMeHTa, aluIOCTEPHUECKOe HHIHOUPO-
BaHUE, AJIOCTEPUUECKYIO0 aKTUBALMIO (epMEHTa, aKTUBALUIO (hepMEeHTa MyTEM YaCTUYHOIO IpPO-
TEOJIM3a.
W3BecTHBI TT1aBHBIE KaTAJTUTHYECKHE IPYMIbl B aKTUBHBIX LIEHTPax (EPMEHTOB: g KapOOKCHUIIeN-
tuaasel - apr 145, tup 248, roy 270; nng muzonuma — tpi 62, Tp 63, acnn 101; ans xumoTtpurcuHa
—ruc 57, cep 195, acn 102. OTBEeTHTE HA BOMPOCHI:
A) Kakue u3 31X (pepMEHTOB OBICTPO MHAKTHBHUPYIOTCS B IPUCYTCTBUH AUHU30NponmipTopdocha-
Ta, MOYEMY, KaKOW THUIT HHTUOMPOBaHUs?
b) Kakue u3 s3tux ¢epmeHTOB 00pa3yroTcsl MyTéM MPOTEOIUTHUECKON aKTUBALMU M3 MpodepMeH-
TOB?

Mertanon oueHb TokcuueH. [Ipuém 30 M1 MOXKeT pHUBECTH K THOENU 4eioBeka. Beicokas TOkchd-
HOCTh OOYCIIOBJIEHA ACMCTBHEM Ha OpraHu3M MpPOAYyKTa MeTaboyn3mMa MeTaHola — (hopMaibaeruia.
MeTaHon OBICTPO OKHCISETCS B HErO ()EPMEHTOM IMEUYCHH — AJIKOTOJbICTUApOreHa3on. OqHuM u3
METOJIOB JICYCHHSI MPU OTPABJICHUSIX METAHOJOM SIBJISIETCS Ha3HauyeHHe OOJIbHOMY ATaHoja B 00JIb-
[IMX KOJMYECTBAaX, KOTOPHIE Y 30POBOTO YEIIOBEKA BHI3BIBAIOT HHTOKCHKAIHNIO. OOBSICHUTE, TOYEMY
TaKoe JIeYeHHe OKa3bIBaeTCs 3PPEKTUBHBIM?
OObscHUTE MEXaHU3M JIEYEOHOT 0 AEMCTBHSI Tpacuiloia Mpu aHkpeature. B HopMme nomkenynouHas
JKele3a 3allyileHa OT MPOTEOTIUTUYECKOrO JIeUCTBUS CHHTE3UPYEMbIX €0 ()ePMEHTOB, B YaCTHOCTH,
TpHUIICHHA. DTO 00ECIIEYMBACTCS TeM, YTO ()EPMEHTHI CHHTE3HPYIOTCS B BHJIE MPOPEPMEHTOB U UX
aKTUBAaLIMS MPOXOAUT B TOHKOM KuIlleuHHKe. KpoMe Toro, B ceKpeTe Mo IKely109HOMN >Kene3bl MpH-
CYTCTBYET MHTHOUTOP — TIOJIMTMIENTH]], HHAKTUBUPYIOIINN TPUTICHH. TPacuiion SBISETCS CTPYKTYp-
HBIM aHAJOr'OM 3TOTO MEeNTUAA.

4. 3apaHus 11 TPYNNOBOH padoThl

[TonGepure nmuranipl K GepMEHTY MO XapaKkTepy B3auMOJEHCTBUS:
Xapakrep B3aUMOJCUCTBUSA JIMTAHIOB C  Jluranmapl

dbepmeHTOM
1. CBa3bIBaIOTCS C PETYIATOPHBIM LICHTPOM A. Cy6ctpar
¢bepmenTa b. Annocrepuueckuit s pexTop
2. CBA3BIBAIOTCA C KATAIUTHICCKAM [IEHTPOM B. O6a
bepmenTa I'. Hu oqun
3. Cas3bpIBaHHE BBI3BIBACT KOH(POPMAIIIOHHOE

U3MEHEeHHe (pepMeHTa

JIurany npeTeprieBaeT CTPyKTypHBIE H3Me-

HEHMs B XOJIe KaTann3a
Br1GepuTe 1 3amuimmTe mociieoBaTeIbHOCTh COObITHIA (Hampumep, 2— 4— 3—>...), TPOUCXOIs-
IIMX TPH AJUIOCTEPUUYECKOM MHTHOMPOBAHUH aKTUBHOCTH (hepMEHTA.

YMeHbI1aeTcst CKOpoCTh (PEPMEHTATUBHOM PEaKIUH.

N3mensiercsa koHbopManus pepMeHTa.

D¢ dexrop npucoeuHsAETCS B AKTUBHOM LIEHTPE.

N3mensiercs koHGOpMAaIus auioCTEpUIECKOTo EHTPA.

Hapymaetcs KOMIIEMEHTapHOCTh aKTUBHOTO IIEHTpa K cyOcTpary.

D¢ dexrop mpucoeTUHIETCS B AITIOCTEPUIECKOM LIEHTPE.

N3mensiercs koHopMaIus akTUBHOTO LIEHTPA.

XonuHACcTepas3a npu onTUMaIbHbIX yeioBusx (pH — 8,4; remneparypa 37°C) B Teuenue 15 Munyt

KaTaJu3upyeT Tuposiu3 alleTUIXoNnHa ¢ oopasoBanueM 100 MMOIb XOJIMHA U YKCYCHOM KHCIIO-

Nogak~wdPE
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THI (HAMUIINATE peaknuio). Paccunraiite akTuBHOCTH pepMmeHTa. OOBACHHUTE, KaK U MOYEMy U3Me-
HUTCSI aKTUBHOCTH (pepMEHTA, €CITH:

1. Temmeparypy MHKYOALIMOHHOM cpebl H3MEHUTH OT 5 10 40°C.

2. B wuHKYyOaMoOHHYIO cpedy 100aBUTh Ipenapar ‘ ‘mpo3epuH’’

3. BmpucyrcTBumn npo3epuHa MOBHIIATh KOHIICHTPAIMO alleTUIIXOIAHA.

V. CpaBuute neiictBue mposepuHa u aunsonpomwipropdpocdara (JDPD) Ha dhepmeHT anernxo-
JTUHACTEpa3y (B aKTUBHOM IIeHTpe (yHKIIMOHATIbHAs TPYIIa CEpUHA).
1. Muarubupyer aneTHIXOIMHAICTEPA3y A. Tonbko npo3epuH
2. Konkypupyer ¢ cyObcTpaToM 3a MECTO B aKTHB- b. Tonpko JIOD
HOM IIEHTpE B. O6a BemectBa
3. JleiicTByeT HEOOpATUMO I'". Hu ogHO U3 3THUX BellecTB
4. HWuruOupoBaHue ycTpaHseTcsi U30bITKOM alle-
TUJIXOJIMHA

CamocTosiTeIbHAsl BHeAyAUTOPHAs pad0oTa 00y4aloIMXCsl M0 TeMe:
1) O3naxomumbcsi ¢ meopemuyeckum Mamepuaiom no meme 3aHamusi ¢ UCNOIb308AHUEM KOH-
CNeKmo8 NeKYutl u/uiu peKkoMeHOyemotl y4eOHol TUmepamypbi.
2) Omeemumb Ha BONPOCHL OISt CAMOKOHMPOJIS
1. ITouyemy crtOCOOHOCTbD K PEryJISIIUU JiefiacT PePMEHTHI BAXXHBIMU YYaCTHUKAMH KJICTOYHBIX
MPOIIECCOB B OpraHu3Me?
2. Kakue BUpI perynsiun AeicTBUsL JepMEHTOB BbI 3HaETE?
3. [lpuBeauTe CXEMBI U XapaKTEPUCTUKU KAXKIOTO BUJIA PETYJISIINU.
3) Ilposepums c8ou 3HaAHUS C UCNONL30BAHUEM MECMOB020 KOHMPOJIsL
1. KOHKYPEHTHbBIE UHTIBUTOPLI SIBJISIFOTCAL:
1) oOparumbIMH
2) HEOOPaTUMBIMHU
3) 00paTUMBIMHU B OIIPE/ICICHHBIX YCIOBHSIX
2. AKTUBATOPAMU ®EPMEHTOB SBJIAIOTCS:
1) HOHBI METAJTOB
2) MOJUIETITHIBI
3) aHHOHBI
4) xohepMeHTHI
5) aMHHOKHCITOTBI
3. ®EPMEHTBI HEOBPATUMO UHTUBUPYIOTCS 1101 JEVCTBUEM:
1) nununoB
2) MOHOB TSDKEJIBIX METAJIIOB
3) aMHHOKHCIIOT
4) yrieBooB
4 THTUBMPOBAHUE AJIJIOCTEPUYECKOI'O®EPMEHTA POUCXOJJUTBPE3YJIbTATE
JIEMCTBUS:
1) cybcTpara
2) oTpularenbHOro 3 dexropa
3) nmonoxkurenbHoro 3ddexropa
4) xopepmeHTa
5. IUAHUJIBL, YTAPHBIN I'A3, CEPOBOJIOPO/I ABJISAIOTCSI MHTUEUTOPAMU 11U~
TOXPOMOKCHJIA3BI:
1) aimocTepuueckoro
2) KOHKYPEHTHOT'O
3) HEOOpaTHUMOTO JCHCTBHS
6. KOHKYPEHTHBIMU MHT UBUTOPAMU ®EPMEHTOB ABJISIFOTCA:
1) mMeTasusl
2) aMHHOKHCIIOTBI
3) BemiecTBa, 10 CTPYKTYpE MOJ00HBIE CyOCTpary
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4) BeIecTBa, Mo CTPYKTYpE MOA0OHBIC aKTUBHOMY LIEHTPY (hepMeHTa

5) moMmenTUIbI

7. TUTUAUHTPUDOCDAT 1O OTHOIIEHNIO K KAPBOMOUJIIOOCDPATCHUHTETASE 11
CIIYXUT:

1) ajmocTepuyYeCKMM HHTHOUTOPOM

2) naan GepeHTHHIM BEIIECTBOM

3) KOHKYPEHTHBIM HHIHOUTOPOM

4) peakTHBaTOPOM

8. CYJIb®AHWIAMMUJIBI TOPMO3ST CUHTE3 ®OJIMEBOM KUCJIOTHI, ABJISA-SICH 10O
OTHOLIEHUIO K ®EPMEHTY:

1) KOHKYPEHTHBIM UHTHOHUTOPOM

2) aJUIOCTEPUUYCCKUM HHTHOUTOPOM

3) HHrHOMTOPOM HEOOPATUMOTO JCHCTBUSI

4) aKTHBaTOPOM

9. AJUIOITYPUHOJI UCITOJIB3YETCSH B JIEHEHUU [TOJAT'PbI B KAYECTBE MHI'MBU-
TOPA KCAHTUHOKCHA3BI:

1) ayutocTepuyecKoro

2) KOHKYPEHTHOT'O

3) HEOOpaTHUMOTO JCHCTBHS

10. 3APUH (®@OCDPOPOPI"AHUYECKOE OTPABJIAIOUIEE BEIHIECTBO) ABJISIETCA UH-
I'MBUTOPOM  ALETHUJIXOJIMHOCTEPA3BI:

1) ayutocTepuyecKoro

2) KOHKYPEHTHOT'O

3) HEOOpaTHUMOTO JCHCTBHS

Ortsertsl: 1-1; 2-1; 3-2; 4-2; 5-3; 6-3; 7-3; 8-1; 9-2; 10-3.

Pexomenayemas iureparypa:
OcHoBHasn:
1. bepeszos T.T. KopoBkun b.®. buonoruueckas xumus. Y4eOHUK.-3-€ U3JaHUE., CTEPEOTUITHOE. —
M.:0OAO «M3patennsctBo «Meauiinaay, 2007, 704c.
2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonoruueckast xumusi. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3natenbcTBO «MeauInHCKOe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: Y4eOHO-METOIUYECKOE TOCOOMEe IJIS CTYJASCHTOB MEIHUIIMHCKHX BY30B (COCTABHTEIH
A.B. Enuxos,C.H. ITonomapesa, [1.1. [{anok, O.}O. [Tonosa) - Kupos: KupoBckas rocyaapcTBeH-
Has MeTuIUHCKas akagemus. - 2016. - 110 c.
JlonoJHUTeILHASA JTUTEPATYPA:
1. buonoruueckast Xumusl ¢ ynpaxsHeHUsIMHU U 3agadamu: YueOnuk / Ilox. pen. E.C. CeBepuHa. - 4-e
u3a., ucnp. - M.: 'DOTAP-Menua, 2011. - 624 c.: ui.
2. Kiimanueckas 6noxumust / [lox. pen. B.A. Tkauyka. -M.: TDOTAP-ME/, 2006.-360 c.

Tema 2.3: MeToabl KOJMYECTBEHHOI0 ONpe/iesieHUs AKTUBHOCTH (pepMeHTOB. OCHOBHBIC IPUHIH-
bl JH3MMOAMATHOCTHKH ¥ JH3UMOTEpPaInu.

Henab:O3HaKOMUTHCST C MPUHLIUIAMHU BBIIEICHUS] ()EPMEHTOB M KOJIWYECTBEHHOW OIIEHKH aKTUBHOCTU
(bepMeHTOB.

3agauu: O3HAKOMUTCS C IPUHILIMIIAMU BblAeNIeHUs] (DEPMEHTOB B YHCTOM BUJIE, METOA ONPEAETICHUS aK-
TUBHOCTH ()€PMEHTOB, MOHITH MPEUMYILECTBA U IOCTYITHOCTb MOCIEIHUX, YMETh HHTEPIPETUPOBATH IO~
Ka3aTelqu aKTUBHOCTH HEKOTOPBIX ()epPMEHTOB MPH JUArHOCTUKE TAaKUX 3a00JeBaHUN Kak MH(APKT MHO-
Kapaa, "H(GEKINOHHBIA renaTUT, OCTpbI MaHKpeaTuT. VIMeTh mpeacTaBieHue 0 SH3UMONATHIX, SH3UMO-
JUArHOCTHKE W SH3UMOTEPAIINU.

OOyyarommiicst 10/17KeH 3HATh:EIUHUIBI U3MEPEHUSI aKTUBHOCTU (PEPMEHTOB, MOHSTHUS OPraHOCHElH-
(UYHOCTH, OCHOBBI SH3UMOJMATHOCTUKU OCHOBHBIX 3a00JI€BaHUIA.

OOyyarommiicst 10J1KeH YMeTh:IIPOBECTH pacyeT M PEeIIUTh 3aJaud Ha OIpe/eseHle akTUBHOCTH (ep-
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MEHTOB, ONIPENIEIUTh AKTUBHOCTD AUACTA3HI ....
OO0yuarommiicsi 10J2KeH BJIaeTh: B3aUMOCBS3bI0 MEXy H3MEHEHHUEM aKTUBHOCTU (PepPMEHTOB B OHO-
JIOTMYECKUX KHUJKOCTAX U NAaTOJIOIMYECKHMMHU IIPOLIECCaMH BO BHYTPEHHUX OpraHax.

CamocTosiTesibHAsI Ay IUTOPHAsI pa00Ta 00yYaOIIMXCS 110 Teme:

1. OTBeTHTH Ha BONPOCHI 110 TeMe 3aHATHS

1. Haperucrpanuu Kakux sSBJICHHI OCHOBAaHO OOHAPYKEHHUE PEePMEHTOB?

2. HauéMm ocHOBaHO KOJIMUECTBEHHOE OmpeieneHue GepMeHToB?

3. Enunuie usmepeHus akTHBHOCTU (PEPMEHTOB.

4. Paznuuus GepMEHTHOTO COCTaBa OPraHoB U TKaHei. [lonsTue 06 opranocnenuduaHocTr (HEPMEHTOB.

5. IlpuHUuUOBL ¥ TOCIEA0BATENBHOCTH NEHCTBUI IPU BBIICICHUN (EPMEHTOB U3 OMOJIOTHYECKOr0 MaTe-
puana.

6. OmpezneneHue aKTUBHOCTU (PEPMEHTOB B CHIBOPOTKE KPOBH M IPYTUX OMOJIOTHMYECKHX KHIKOCTSX.

W3MeHeHne akTUBHOCTH ChIBOPOTOYHBIX 3H3UMOB IIpU 3a00seBaHuAX. [IpuHIMIBI SH3UMOANArHOCTH -

KU.

OCHOBHBIE HAaIIPABJICHUS SH3UMOTEPAIIHH.

8. MzodepmenTsl. KnimHnyeckoe 3Hau€HUE ONpeAeTCHUs] aKTUBHOCTH U30()epMEHTOB Ha MpUMeEpe JaK-
TaTACTHIPOT€HA3bI U KpeaTHH(POCHOKUHA3HI.

2. [IpakTHYecKkasi MOATOTOBKA.

A) Jlabopamopuas paboma Ne 6. KonrmuecTBEHHOE ONpeie/ieHue aKTUBHOCTH aMUJIa3bl MOYH (JMACTA3hI).

Lenb paboThl: HAYUYUTHCS OMPEIENATh AKTUBHOCTh AMUIIA3bI MOYH.

[Tpunmun merona: Metox OCHOBaH Ha OINpPENENICEHUH BPEMEHH, HEOOXOAUMOTO JUIs MOJHOTO paciersie-

HUS OMPEENIEHHOT0 KOJMYEeCTBa Kpaxmaia (hepMeHTOM, MPUCYTCTBYIOIIMM B MOY€. Y CIIOBHO 32 €AHHHUILY

aKTUBHOCTH aMHJIa3bl MOYM NMPUHUMAIOT KOJMYECTBO ()epMEHTa, pacIIeIUIAIonero 2 Mr kpaxmana 3a 15

MUHYT. AKTUBHOCTh aMUJIa3bl BHIPAKAIOT KOJMYECTBOM YCIOBHBIX €IWHUIl B 1 Mi moun. B HOpMe oHa

cocraBisieT 1 —2 en.

Metoauka npoBeneHus padotel: Ha cyxyro uvamky [letpu 3apanee HaHOCAT B pa3HbIX MECTax IO
omxHoi karute 0,1% pactBopa #ona B oauae xanus (Bcero 10 - 15 kamens). B cyxyio mpoOupky BHOCAT 2
Mma 0,1% pacTBopa kpaxmaina, conepxaiiero 2 Mr kpaxmaina, 1 mi 0,85% pacTBopa xjiopuaa HaTpusl, ne-
PEMEIINBAIOT U OMEUIAIOT MPOOUPKY B BOAsSHYI0 OaHio mpu 37°C Ha 1Be MUHYTHL. UYepe3 1B MUHYTHI,
HEe BbIHMMas NpoOupky u3 OaHu, no0aBisAtoT B HeE 0,5 M MOYM, MEpEeMEIINBAIOT U OTMEYAOT BpeMs
Hayaja peakiu. 3aTeM KaxJble B — TP MUHYTHI, HE BBIHMMAasi IPOOUPKHU M3 OaHU CTEKJISHHOW Majioy-
KOM MEpeHOCAT KaIlIlo cMecH U3 npoOupku Ha yamky Iletpu B kammo Hona. Tak mpoaoskaroT A0 TeX
1op, MoKa OKpackKa Karuld HoAa He MmepecTaHeT U3MEHATHCS, T.€. J0 MOSBIEHUS KENTOro 1BeTa, U OTMe-

YJaroT BpeMsA pC€aKlIlMu B MUHYTaXx.
AKTHBHOCTb aMHJIa3bl MOYH pacCUUTBIBALOT 110 CI)OfsM}’J'IeZ

X=_"~",
Tx0.5
rae: X— aKTHUBHOCTH aMHIIa3bl B 1 MJT MOYH;
15 — Bpems1, He0OX0qUMOE /JIsl TIOJTHOTO pacHIeTieHus] 2 MI Kpaxmaiia (yCJIOBHAsl eIuHU-

~

11a) MHH.;
0,5 — KoTMYeCcTBO MOYH, B3SITOC B PEAKIIMOHHYIO CMECh, MJT;
T — BpeMs peakIuu, MUH.
Kimmauko-mmarHocTuieckoe 3HavueHue. [ unepaMuia3zeMuss ¥ THIIepaMUIa3ypusi HanOoJiee BbIpa-
KEHBI P OCTPOM TAHKPEATUTE, XOTS OTMEYAIOTCS M TIPU JIPYTUX MOPakeHUsX 3Toro oprana. K rumepa-
MUJIa3eMUSIM BHEITAHKPEATHICCKOTO TPOUCXOKICHUS OTHOCAT TMOPAKEHUE CIFOHHBIX KEJE3, MOYCUHYIO
HEJ0CTaTOYHOCTh. [Ipy mopakeHUsAX MOIKETYIOYHOM Kee3bl KPOME 0-aMHUJIa3bl MOBBIIIAETCS YPOBEHD
MaHKpeaTH4ecKoi umnasbl, Gpocdonumnassl Az, TPUIICHHA.
BriBoarr:
b) Pemuuth cuTyalniuoHHbIE 321241
1) Aneopumm pazbopa 3a0au
B nacTosiee BpeMsi HCIIOIB3YeTCsl CIIOCO0 TUAarHOCTUKH OCTPOro WH(papKTa MUOKap/ia Ha PaHHHUX
CTaJIASAX — OIIPE/ICTICHIE B KPOBU OOJIBHBIX Oeika TporoHuHa T. DTOT OEJIOK MPUCYTCTBYET TOJIBKO B CO-
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KpaTUTENbHBIX KapAuoMuonuTax. B Hopme TponoHuH T nMpakTUYECKH OTCYTCTBYET B KPOBH (COAEpKAHHE
0-13 MuKporpamMm Ha JIUTP), HO IIPU MOBPEKIACHUU MUOKapJa €ro KOHIEHTpAlUs B KPOBH PE3KO yBEIH-
YUBACTCA YXKe depe3 2 yaca M 0CTaeTcs BICOKOM 10 14 cyTok. OOBsICHUTE, TOYeMY TPOIMOHUH T TpU3HaH
mapkepoM 100% 4yBCTBUTENBHOCTH U UCHOJIB3YETCsl B IMATHOCTUKE HE TOJBKO OCTPOro MH(papKTa MHO-
Kapaa , HO U Mpu HeuH(APKTHBIX MOBPEXKACHUAX CEplIeYHON MBIIIILL. B yem mpeumyliectBa Tecta Ha
TponnoHuH T mepes TpaAuLIMOHHBIMU TECTAMU HA KPEaTUHKUHA3Y U JIAKTaTeruiporeHasy?

IIpu orBeTe Ha BopoC:

A) 00BSICHUTE, YTO TaKOE SH3UMO/IUATHOCTHKA;

b) nepeuncnure TpeGoBaHus K pepMeHTaM, UCTIOTB3YEMbIM JIJIS1 SH3UMOIUATHOCTUKH;

B) ykaxwure, kakue cBoiicTBa Oenka TpornoHUHA T MO3BOJISIOT UCHOJIB30BATh €0 JIJIsl TMATHOCTH -
KM 3a00JieBaHui, cpaBHUTE UX co cBoiicTBamu hepmeHToB KK 1 JI/[I', akTHBHOCTH KOTOPBIX OMPEICIISIOT
npu uHGapKTEe MUOKap/a.

2) [pumep 3amauu ¢ pa3dOPOM 10 ATTOPUTMY

A) DH3UMOAMArHOCTHKA — pa3zeNl y4eHus o pepMeHTax, B KOTOPOM IOCTaHOBKA JUarHosa 3a0o-
neBaHus (WIM CUHAPOMA) MPOBOJIUTCS Ha OCHOBE YCTAHOBJICHUS aKTUBHOCTHU OIpe/IeJICHHbIX ()ePMEHTOB
B OMOJIOTHUYECKUX KUAKOCTIX opranu3ma. CoctaB (epMEHTOB U UX TKAHEBOE PacHpeiesiCHHE Y B3pOCIO-
rO 4YeJIOBEKa B OCHOBHOM IOCTOSIHHBI, HO MOTYT U3MEHATbCA MpHU 3a0oneBaHusX. [Ipu maTomorunyeckux
mporecca MOBPEXIAI0TCS MEMOpaHbI KIETOK M, COACOKAIIMECs B ITHUX KJIETKaxX (PepMEHTHI BBIXOASAT B
KpOBb.

b) ®epmeHTbl, aKTUBHOCTh KOTOPBIX ONPENEISIOT IIPU AIH3UMOIUArHOCTUKE, TOJIKHBI YAOBIETBO-
PATH TpeOOBAHUSIM: OPraHOCIEePUIHOCTD, B HOPME AKTUBHOCTH B KPOBU JIOJKHA OBITH HEBBICOKOM, MPU
MaToJOTuU (PEPMEHTHI JOJDKHBI TIOCTYNAaTh B KPOBb. TakkKe Ba)KHO, YTOOBI aKTUBHOCTH (hepMeHTa Oblia
JOCTATOYHA JJISl €r0 OOHAPYKEHHUS.

B). Ilpu ocTpblx BOCHAIUTENBHBIX IpOLECCaX, MEXAaHMYECKHX, XUMUYECKUX MOBPEXKICHUAX U
JIPYTUX TATOJIOTMYECKUX COCTOSHHUSAX YBEIMYMBACTCS MPOHHUIIAEMOCTh WM Pa3pyllaeTcsl KIIETOYHas
MeMOpaHa KapJMOMHOLIUTA U €r0 BHYTPUKJIETOUHBIC ()EPMEHTHI, a TaKKe OeJIOK TPOMOHUH T BBIXOIAT B
KpOBb.

Tpononun T aOcontoTHO opraHocneneduueH, T. K COAEPKUTCS TOJIBKO B KapJIHOMHUOLIUTAX, B TO
Bpems kak JI/II'-1 u JIAI'-2 conmepxxarcst U B psae Apyrux opraHoB. B Hopme Tpononun T B KpoBu OT-
CYTCBYET , a MpHU MAaTOJOTUU €ro KOJUYECTBO PE3KO U OBICTPO BO3PACTAET U JEPKUTCS Ha BHICOKOM
YPOBHE JIOCTaTOYHO JUIUTENIbHOE BpeMs (110 2 Henenb). Ho ocHOBaHMM 3THX cBOMCTB TpornoHuHa T BO3-
MO>KHO €ro NpUMEHEHHE B JUarHOCTUKE 3a00JieBaHUI cepiedyHON MbIb. Eille oAHUM NpenMyIiecTBOM
JaHHOTO Oenka sBIsieTcs ObICTpOE HapacTaHUE €ro KOHIEHTpalluu B KPOBHU (uepe3 2 yaca), B TO BpeMs
kak KK pocruraer makcumanbHoro 3Hadenust uyepe3 20-30 gacos, a JI/II' yepe3 HECKOIBKO CYTOK MOCTE
BO3HHUKHOBEHHS NIATOJIOTHH.

3) Bamaum I CAMOCTOSTENILHOTO pa3dopa Ha 3aHITHH

1. B npuemHoe otneneHue OOJBHUIIBI TOCTaBICH OOJBHOM C JIMTEIBHO HE CHUMAEMBIMH OOJISIMU
3a rpyanHoi. Bpau 3anono3pun uHdapkt Muokapaa. Kakue naboparopHsle uccieaoBaHus 1enecoo0pas-
HO Ha3HAYUTH?

2. Y 00JIbHOrO JMArHOCTUpOBaH MHGapKT Muokapza. /nurensHocTs 3a0oneBanus 7 nHei. Kakue
1enecoo0pa3zHo Ha3HAYUTH ISl OTIPEACIICHHsI POTHO3A (B IJIAHE YH3UMOIUATrHOCTUKH)?

3. Ilpu uccnenoBanuu KpoBu OonpHOro BenuunHa koddduuuenta AcAT/AnAT onpenenena pas-
Hoii 0,46 (B HopMme 1,33). O mopakxeHUN Kakol TKAHH 3TO CBUIETEIILCTBYET?

4. 'V 0G0IpHOrO CHIBOPOTOUHBIM TE€MAaTUTOM Ha (POHE MOBBIILIEHHOTO COJIEP’KaHUs B IJIa3Me KPOBU
AnAT Havana pactu akTuBHOCTb ACAT. OueHke 3HaUY€HHE 3TOrO IOKa3aTelsd KaK MPOTHOCTHYECKOTO
TecTa.

5. Y 60JbHOr0 XpOHUYECKUM IeNaTUTOM OTMEYEHO CHUKEHHE aKTUBHOCTH XOJIHMHACcTepas3bl. O uem
9TO MOKET CBUAETEIbCTBOBATD.

6. B GonpHHMIlY HOCTaBIeH PEOCHOK, 2 JIET, C SBICHUSMH OTCTAIOCTH B (PU3MYECKOM M YMCTBEHHOM pPa3-
BUTHH. B Moue oOHapyskeHbl (peHHJIAIaHUH B BBICOKON KOHLIEHTPALUU M (PEHUINMUPOBUHOTPATHAS KHUC-
nota. Kakoit pepment HeaktuBeH? Kakoe 3aboneBaHuEe MOXKHO MPEINOTIOKUTh, K KAKOMY KJIaccy BpOX-
J€HHOW NIaTOJIOTUH OTHOCUTCS

3. 3apanus 1Jisl TPYNNOBOii padoThI
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1. Bribepure TpeboBaHus, IpeAbsBIseMbIe K (hepMEHTaM, KOTOPhIE MOKHO HCIIOJI30BaTh MPU DH3U-
MOJIMarHOCTHUKE!

a) opranocnenuPuaHoCcTh hepMeHTOB; 0) BBIXOJ (EPMEHTOB B KPOBH IPH MOBPEKIECHUU OP-
raHa; B) HU3Kas aKTUBHOCTh WJIM IOJHOE OTCYTCTBUE (PEPMEHTOB B CHIBOPOTKE KPOBH B HOPME; T)
BBICOKasl CTAaOMIILHOCTH (DEPMEHTOB; /1) BBINOJIHEHNE PYHKINH (hepMEHTa HEMOCPEICTBEHHO B COCY-
JUCTOM pYCIIE.

2. Jlns 4ero HMCHOJBb3YIOT KOJIMYECTBEHHOE OMpe/esieHne aKTUBHOCTH (PEPMEHTOB B OMOJOTHYECKHX
KHUKOCTSIX:

a) JJIsl TUAarHOCTHKYU 3a00JIeBaHM, CBSI3aHHBIX C HapyIIEHUEM CTPYKTYpPbl OPraHOB U TKaHE;
0) U1 IPUTOTOBJICHUS (DEPMEHTHBIX MPENapaToB, UCHOIb3yEMBIX B KAUECTBE JIEKAPCTB; B) JUISI KOH-
TpoJisg 2P(HEKTUBHOCTH TEpANUH MPHU psae 3a00yeBaHUM; T') I OLCHKU 3(PPEeKTHBHOCTH IIpenapa-
TOB, JACUCTBYIOUIMX Ha (DEPMEHTHI-MHILIEHH; 1) Uil AUArHOCTUKH 3a00JEBaHUM, CBA3aHHBIX C Hapy-
meHreM (pyHKIMOHUPOBaHUS (EPMEHTOB B KJIETKAaX.

3. TloBblleHnE CHIBOPOTOYHOM aKTUBHOCTH (DEPMEHTOB IPH MATOJIOTUU MOXKET OBIThH CIECTBUEM:

a) TOBBILICHUS €r0 CHUHTE3a; 0) MOBBIMICHUS MPOHUIIAEMOCTH KJIETOYHOH MeMOpaHBbI; B) IO-
BBIIIICHHS OPTaHHOTO KPOBOTOKA; I') MOBBIIICHHS KIETOYHOTO OTTOKA; 1) JUIsl BCEX MEPEUUCICHHBIX
(akTopoB.

4. Hanumwure peakuuu, KaTajlu3upyemble anaHuHamMuHoTpaHcdepaszoi (AJIT) u acnapraraMuHOTpaHC-
depazoii (ACT). Ykaxure, K KAKOMY KJIACCy OTHOCATCS AaHHbIE (GepMeHThI? V3 mpuBe1EHHBIX HIKE
IIPU3HAKOB OTJeNbHO BelOepute xapakrepHsle At AJIT u ACT:

a) BHYTPUKIIETOUHBIN (hepMeHT; ) camasi BBICOKAasi KOHIICHTpAIIMs B MIEYEHU; B) caMasi BbICO-
Kas KOHIEHTpaIMs B MHOKapJe; T') MOBBIIICHNE (pepMEeHTa B IUIa3Me CKOpee yKa3bIBaeT Ha IOBpe-
KJICHHUE KIIETOK, YeM Ha HapylleHue (QyHKUIHU OpraHa; /1) MOBBIIICHHE aKTUBHOCTU B KPOBU HMMEET
KIIMHUKO-IMarHOCTUYECKOE 3HAYeHWE TIPU BHUPYCHOM TE€MATHTE, TOKCHYECKOM MOPaKECHUH
MIEYCHHU; €) MOBBIIICHINE AKTUBHOCTH B KPOBU MMEET KIMHHUKO-IUArHOCTHYECKOE 3HAYCHHE MPU UH-
dapkTe MHOKapaa.

5. Jlns neueHUs >H3UMOIATUN MCHOJB3YIOT JIEKAPCTBEHHBIC MperapaThl, KOTOPble MOTYT OBITH (ep-
MEHTaMH, CyOcTpaTaMu Ui CHHTe3a KOpepMeHTOB, HHruouTopamu GpepmeHToB. [logdepure k xmac-
caM COeIMHEHMI COOTBETCTBYIOIINE JIEKAPCTBEHHBIE MPENapaThl:

A. ®epmeHr. 1. Xumotpuncux

b. Cybctpart ans cunTes3a kopepmeHnra. 2. T'manyponunaza
B. Uaruburop pepmenta 3. Tlupumokcun
4. Tlpozepun
5. Tpacunon
6. CynbbhaHnmaMuIHbIe TPenapaThl

7. HuxoTnHOBas KHCJIOTA
6. VYcTaHOBHTE COOTBETCTBHE MCXKAY JICKAapCTBCHHBIMU IIPCrapataMi U LCJIbIO UX HUCIOJbB30BaHUA B

MeIULIHE:
A. Tlencun 1. VYnanenue MoueBHHBI U3 OpraHU3Ma B  ‘arl-
b. CrpenrokuHnasa, ypokuHasa rapare UCKyCCTBEHHAs Io4Ka’’
B. Tpuricus, XUMOTPUIICUH 2. BupycHblil KOHBIOHKTUBUT, PUHUT
I'. 'manyponunaza 3. Jledenue 3moKaueCTBEHHBIX HOBOOOPA30Ba-
J1. Acnaparunasa HUU
E. Hykneasa 4. TlpenotBpaiiennue TpoMO000Opa3oBaHMs
K. Ypeaza 5. JleueHue rHOMHBIX paH
6. Hapymenue nepeBapuBaHus OSIKOB B Ke-

JyJKe, HapyIIEHUEe CUHTE3a WM CEKPELUH
bepmenTa

CamocrosiTesibHAS BHEAYIUTOPHAsA padoTa 00y4aromuxcs Mo TeMe:

1) Osnaxomumucsi c meopemuyueckum MAmepuailom no meme 3aHsamusi ¢ UCHOIb308AHUEM KOHCNEKMO8
JIeKYULL U/ Uiy pekomeHoyemou yueOHoU 1umepamypoi.

2) Omeemums Ha 8ONPOCHL OJisk CAMOKOHMPOIS
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

l. BEJIKA

OcHoBHbIe PyHKIIMN OenkoB B opranuzMe. CTpyKTypHas opraHu3anus OelIKoBOH MOJEKYJbI: 0CO-
OeHHOCTH (JOPMUPOBAHUS TIEPBUYHOM, BTOPUIHOM, TPETUIHON U YETBEPTHUHON CTPYKTYPHI OEITKOB.
[lepBuynas cTpykrypa 0enkoB. XapaKTepHCTUKa MENTUAHON cBsi3u. BunoBas cneunpuynocts 6em-
KOB.
Kondopmanus 6eIKOBBIX MOJIEKYJ (BTOPUYHASA U TPETHYHAS CTPYKTYpPHI). THUITBI BHYTPUMOJICKYIISP-
HBIX CBsI3€il B Oenkax.
YerBepTuuHas cTpykTypa OenkoB. Kakue cBs3M y4acTBYIOT B €€ OpMHUPOBaHUU? 3aBUCUMOCTH KOH-
¢dopmanuu O6eIKOB OT NMEpBUYHON CTPYKTyphbl. HacnmencTBeHHbIe NpOTEHHONATHH (CEPIOBUIHOKIIE-
TOYHAsl aHEMUSI U SH3UMOIIATHH ).
Knaccugukanus OenkoB. KpaTkas xapakrepucTuka OTAEIbHBIX KJIACCOB MPOCTBIX OENKOB: aabOymHu-
HBI, TJIO0YJIMHBI, TIPOTAMUHBI M TUCTOHBI. [louemy anbOyMUHBI M IIIOOYIUHBI 00JIAZA0T KUCIIBIM Xa-
pakTepoM, a MPOTAMUHBI U TUCTOHBI — OCHOBHBIMH?
Ha3zoBuTe pa3HOBUIHOCTH CJIOKHBIX O€JIKOB. UTO MpeACTaBIAIOT COO0H UX MPOCTETHUECKUE IPYIIIBI?
OU3NKO-XMMHUYECKHE CBOMCTBA OenKoB. benkn kak Koyutonasl 1 aM(oTepHbIe dIeKTponThl. HazoBu-
Te (aKTOpbl YCTOMYMBOCTH O€NKOB B pacTBope. Uem o0ycioBiieH 3aps OenkoB B pactBope? Urto
Ha3bIBAIOT U303JIEKTPUUYECKON TOUKOM OEJIKOB M OT YEro OHA 3aBUCUT?
Kakue cBoiicTBa O€IKOB ONMpenensitoT UX pacTBopuMocTh? llepeunciute (hakTOpBI, BBHI3BIBAIOIINE
ocaxkJieHre OeJKOB U3 pacTBOPOB. YTo Takoe BelcanuBaHue 6enkoB? Kakoe sBeHHE Ha3bIBAIOT JICHA-
Typauueii OenkoB? Kakuwe cBoiicTBa O€NKOB HM3MEHSIIOTCA TMpU JeHarypanuu? Meauko-
OM0JIOrNYecKOoe 3HaUCHHE BbICAIMBAHUS U JIeHATypalliK OEJIKOB.
L{BeTHBIE peakMy HA OCIKU U aMUHOKHCIIOTHI, HCIIOJIB30BAaHUE MX B KIMHHUYECKUX M J1a00OPATOPHBIX
HCCIIEIOBAHUSIX.

. OEPMEHTDI
buonorudeckas ponb GpepmeHTOB. CXOACTBO M pa3ziavyus (GEepMEHTATUBHOIO U He(EepPMEHTATUBHOTO
KaTausa.
3aBUCUMOCTb CKOPOCTH (pepMEHTATUBHBIX peaKklHil OT KOHLEHTpaluu (epmeHTa, cydcTpata U mpo-
IYKTOB peakiuu. Uto Takoe koHcTaHTa Muxasnuca? Uro oHa Beipaxaer?
3aBUCUMOCTbh CKOPOCTH (PepMEHTATUBHBIX peakuuil oT Temneparypsl 1 pH. Uem o0ycioBiieHo Bius-
Hue pH cpenbl Ha cKOpOCTh PepMEHTATUBHON peakuuu? YKaxutre onTuMaibHbiil pH 1151 pepMeHToB:
NIENICUHA, TPUIICUHA, aMHJIa3bl CIIFOHBI, JINIIA3bI )KEITYA0YHOIO COKA.
Xumuyeckasi CTpyKTypa (pepMeHTOB. AKTUBHBIN, CyOCTPAaTHBIN U aJlJIOCTEPUUECKUN LIEHTPbI, UX POJIb
B 00€CIeYeHNN aKTUBHOCTH U CIEUM(UIHOCTH (PEPMEHTOB.
®depMeHTHI MPOCThie U cioXkHBIE. JlaliTe ompeneneHue MOHATUAM “‘XojodepMeHT”, “anmopepMeHT”,
“kodaxrop”, “kodepmeHT”’, “npocreTnueckas rpynna ¢pepmenta’. Ilepeuncnure pyHKuMH KOPaKkTo-
poB (KO(hepMEHTOB U HOHOB METAJIOB) B (PEPMEHTHOI MOJIEKYJIE.
Ha3zoBuTe MeTasibl, KOTOpblE MOTYT BBIIOJHATH POJb KO(AKTOPOB B (DEPMEHTATUBHBIX pPEAKIUIX.
[Ipumeps! pepmeHTOB.
CoBpeMeHHbIE NIPECTaBICHNUS O MeXaHU3Me JielicTBUs GpepMeHToB. CTaauu pepMEeHTaTUBHOIO KaTa-
nu3a. Posb KOHpOpPMAIIMOHHBIX U3MEHEHUH (PepMEHTa IIPU KaTau3e.
Perynsauus akTUBHOCTH (pepMEHTOB. AKTHUBATOPbl U MHTMOMTOPHI (hepMEeHTHBIX peakuuil. KoHky-
PEHTHOE U HEKOHKYpeHTHoe uHruouposanue. Ux mexanusm. [lpumepsl. @uznonornyeckoe 3HaUYeHHUE
peryJsii aKTUBHOCTH (PEPMEHTOB.
WNuruburopsl hepmeHTOB: 00paTHMble U HEOOpaTUMbIE, KOHKYPEHTHbIE U HEKOHKYPEHTHBbIE. AJLIO-
crepuyeckue UHruOUTOpLI. [Ipumepsl. [IpuMeHeHne HHTUOUTOPOB B KAUECTBE JIEKAPCTB.
Kakue BemiectBa Ha3biBaloTCs npodepmentamu? B uem 3axmrodaercss OMOIOTHYECKU cMBbICa 00Opa-
30BaHMsI HEKOTOPBIX (PEpMEHTOB B HEAKTUBHOM (hopme?
MynbsTudepmentasle cuctemMbl. OxapakTepusyiiTe ux Tumnsl. KakoBa ux Ouonorunyeckas poib?
Yro takoe nzopepMeHThI? UeM OHU OTIIMYAIOTCS APYT OT JAPYyra U 4TO JISKUT B OCHOBE UX CYIIECTBO-
BaHua? KnuHndeckoe 3HaueHNe onpesiesieHus: akTUBHOCTH U30()epMEHTOB.
Ha yem ocHoBaHa sH3UMOMarHocTHKa? KakoBbl HCTOYHUKH (PEPMEHTOB, 0OHAPYKUBAEMBIX B ChIBO-
potke kpoBu? B moue? KakoBbI TOCTOMHCTBA YH3UMOANATHOCTUKH?
UYro noHumaroT noJ sH3uMonaronorueii? Hazosure tumsl s3H3uMonaruii. OxapakTepusyire ux.
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24. Yto mOHMMAIOT O] PH3UMOTepanueii? HazoBuTe THIIBI MpenapaToB, HCIOIb3YEMbIX B SH3UMOTEpa-
UM

25. [lpuHIune! K1accupuKai, HOMEHKIATYphl 1 HHAEKcauu ¢hepmMeHTOoB. OCHOBHBIE KJIACChl PepMeH-
TOB.

26. IlepBblii Ki1acc PepMEHTOB: THUI KaTAIU3UPYEMBIX PEAKIIHMI, XUMUYECKasi IPUPOJIa, OCHOBHbBIE TPYII-
IIbI, IPEICTABUTEIIH.

27. OxapakTepu3yiiTe BTOpoi kiacc ¢hepmMeHTOB. KakoB THIT Karanu3upyemMbix UM peakiuii? KakoBa
npupoga QepmeHToB 3Toro kiacca? HazoBute BaxHeWmne rpynmbl (pepMEHTOB BHYTPU Kilacca.
HazoBuTe HECKOIbKO IpeCTaBUTENEH.

28. O0u1as xapakTepuCcTHKa Kiiacca ruiposa3. OCHOBHBIE MOJIKJIACCHI KJIacca THIPOIIas.

29. OxapakTepu3syiiTe yeTBepThIi Kiacc pepmenToB. KakoB TN Katanu3upyeMbix UM peakiuii? Kakosa
npupoaa ¢epmentoB sroro kiacca? HazoBure BaxHeimue rpynmsl (EpMEHTOB BHYTPU Kilacca.
HazoBuTe HECKOJIBKO IIPECTaBUTENEH.

30. OxapakTepu3yiiTe mAThIN Ki1ace pepMeHToB. KakoB THIT KaTanu3upyeMbix UM peakiuii? Kakosa npu-
pona ¢epmeHTOB 3TOr0 Kiacca? HazoBute BakHeimue rpymmsl ¢epMEeHTOB BHYTpH kiacca. HazoBu-
T€ HECKOJIBKO IMPE/ICTaBUTENECH.

31. HazoBuTe 1 oxapakTepu3yiTe mecToil kinacc pepMeHToB. KakoB THIT KaTadM3UpPyeMbIX UM PEaKIUi?
KakoBa npupozaa pepmenTtoB sroro kinacca? Hazoure BaxkHelme rpymnibl pepMEeHTOB BHYTPHU Kilac-
ca. HazoBuTe HECKOIIBKO MPeICTaBUTENCH.

32. YpoBHU peryisiliid aKTUBHOCTHA ()epMEHTOB B opranu3me. OxapakTepu3yiTe NepBblii ypOBEHb pery-
TSI,

33. Bropoii ypoBeHb peryisinuu akTHUBHOCTH (epMEHTOB. PerynsTopHabie pepMeHTHI, UX CTPOSHHE, CBOM-
CTBa, TUIIBI. AJITIOCTepUYECKUM dPPEKT.

34. Tperuii ypoBeHb perynsiuuu neictBus (pepmentoB. [ToHaTne 00 MHAYKIMH M PENpPECCHH CHHTE3a
(hepMeHTOB.

35. YUeTBepTHUHBIN yPOBEHB PETYISIUH ACUCTBUSA (DepMEHTOB. | OpMOHaNbHAs pETyIsIus, € 0COOCHHO-
CTH, TUIIBI.

36. [IpuHIMTIBI KONMMYeCTBEHHOTO onpexaeneHus (GepmentoB. Equnuiel aktuBHOCTH. M3Mepenne akTuB-
HOCTH (DEPMEHTOB C IIEJIbI0 TUATHOCTUKHU OOJIEe3HEH.

3) IIposepumb ce0u 3HANUS C UCNOIB308AHUEM MECTOBO20 KOHMPOJIS
1.. BMVJIbTU®EPMEHTHBIX KOMIUIEKCAX:
1) Bce cyOcTpaThl MOIOOHBI IPYT APYTY
2) Bce cyOCTpaThl OTIMYAOTCSI IPYT OT Apyra
3) mpoIyKTHI TpEeBpalICHHs OJHOrO CyOCTpara SIBISIFOTCS HCXOAHBIM CyOCTpaToM JUist
cienytomero GpepMeHTa
4) Bce pepMEHTHI KATATU3UPYIOT IPEBPAICHIE OJHOTO U TOTO ke cyOcTpara
2.. 1JII UIBOGEPMEHTOB XAPAKTEPHO:
1) reHeTHYecKoOe pazIMYKe B IEPBHYHON CTPYKTYpe PepMEHTHOro Oenka
2) SUUTNeHETUYECKHIE Pa3InIus
3) Te u apyrue, B 3aBUCUMOCTH OT UCTOYHUKA MOTYyYeHUs] PepMEHTHOro Oenka
3. I[TPU XEJIYJOUYHO-KUIIEYHBIX 3ABOJIEBAHUAX B KAUECTBE 3AMECTUTEJIb-
HOM DH3UMOTEPAITMU [TPUMEHSIOT:
1) XuMoTpHIICHH
2) Karanasy
3) sHAONenTHIA3Yy
4)puboHyKII€a3y
5) Tpuncun
4. I JIEYUEHUS BUPYCHbBIX UH®EKIMH HAUBOJIEE YO®EKTUBHO ITPUMEHE-
HUE ®EPMEHTA:
1) nernicuna
2) TpaHCaMHUHA3bI
3) ne30KCUpUOOHYKIICa3bI
4) xarana3sbl
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5. BCOCTAB ®EPMEHTA,KATAJIM3UPYIOULIEI'O OKUCJIIUTEJIBHOE JJEKAPBOKCUJIN
POBAHUE TIMPYBATA, BXOJUT:

1) 6uoTuH

2) onueBas Kucmora

3) Butamun Be

4) reMuH

5) tnamunUpodocdar
Ortsersl: 1-3; 2-1; 3-1; 4-3; 5-5.

Pexomenayemasi iureparypa
OcHoBHast:
1. bepesos T.T. Kopokun b.®. buonorndeckas xumus. Y4eOHUK.-3-€ U3IaHHE., CTEPEOTUITHOE. —
M.:OAO «M3patenscTBo «Memuumna», 2007, 704c.
2. Cesepun C.E., Aneiinukosa T.JI., Ocunos E.B., CunaeBa C.A. buonornueckast xumusi. Y 4eOHUK.
— 3-e uznanue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeAuIMHCKOEe HHPOPMALIMOHHOE
areaTcTBo», 2017, 496¢
3. buoxumus: Y4eOHO-METOIUYECKOE TOCOOME NI CTYASHTOB MEIHMIIMHCKHX BY30B (COCTABHTEIU
A.B. Enuxos,C.H. ITonomapesa, [1.1. [anok, O.}YO. [Tonosa) - Kupos: Kuposckast rocyaapcTBeH-
Hasg MeauiuHcKas akagemus. - 2016. - 110 c.
JonoJiHUTe/ILHASA JIUTEpPATYypa:
1. buonoruyeckas Xumusl ¢ ynpaxHeHussMu U 3agadamu: YueOnuk / Iloxa. pen. E.C. Cesepuna. - 4-e
u3 ., uctp. - M.: 'DOTAP-Menua, 2011. - 624 c.: uin.
2. Kinanueckas 6noxumust / Ilox. pen. B.A. Tkauyka. -M.: T'DOTAP-ME/, 2006.-360 c.

Pazneas: 1- 2.

Tema 2.4: KosunokBuym Nel «Ctpoerue U pyHKIHHM 0€JIKOB 1 aMUHOKHCJIOT. DepMeHThD)
Leab: npoBepuTh YpOBEHb YCBOCHHUS 3HAHHI 110 TEME.

OO0yuarommiicsi 10J17keH 3HATH: OCHOBHBIE CBOWCTBA OEITKOB M (PEPMEHTOB.

OOyyaromuiicst 10/1:KeH YMeTh:IIUCATh MENTU U OIIPEENISITh €ro 3apsii U paCTBOPUMOCTH B BOJIE.
OOyyarommiicst 10JIKeH BJIaeTh: B3aUMOCBS3bI0 MEXKY CTPOEHUEM U CBOMCTBAMH BEIIECTB.

CamocTosiTeIbHAs AYyIUTOPHASI pa00Ta 00y4alOIIUXCS 110 TeMe:
1. PemmnTh TeCTOBBIE 32 JaHMUSI.
1. OIITUYECKOU AKTUBHOCTBIO HE OBJIAIAET AMUHOKUCJIOTA:
1) neiinmu
2) IUCTEHH
3) rmIuH
4) apruHuH
5) amanun

2. . BU3ORJIEKTPUYECKOM TOYKE BEJIOK:
1) uMeeT HaMMEHBIIIYI0 PACTBOPHMOCTh
2) o0a;aeT HaOOJIBIIICH CTETICHBI0  MOHU3AIHH
3) sIBJISETCS KATHOHOM
4) sIBIIsieTCS aHHOHOM
5) neHaTypupoBaH

3. BEJIKU XAPAKTEPU3YIOTCA:

1) amdoTepHBIME CBOWCTBAMU

2) OTCYTCTBHEM CCIUPHUIHON MOIEKYIAPHON KOH(DUTYpaIiu

3) coxpaHeHHEM CTPYKTYPbI MOJICKYJ IPH HarpeBaHUH

4) HECTTOCOOHOCTHIO KPHCTAUTH30BAThCS

5) oTcyTcTBHEM CIIOCOOHOCTH BpalIaTh MIIOCKOCTh OJISIPH3ALUH CBETA
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4. BUYPETOBVYIO PEAKIIUIO JAIOT:
1) Bce 0-aMHHOKHCIIOTBI

2) Bce Oenku

3) AMIenTHIbI

5 TPU JUIIENITUJIA TJIY-JIN3, ACIT-BAJL, AJIA-APT MOYKHO JIETKO PA3/IEJIUTH ME-
TOZIOM  DJEKTPO®OPE3A I1PU PH:

1) 12

2)7,0

3) 3,0

6. KAUECTBEHHAS PEAKIIVA HA TIEIITUAHYIO CBA3b HASBIBAETCS
1) kcaHTONPOTEHHOBASI

2) Dot

3) HUHTHIPUHOBAS

4) buyperoBast

7. BIIEPBBIE AMMHOKHNCJIOTHAA ITOCJIEAOBATEJIBHOCTD BbIJIA PACIIM®POBA -
HA JUIS
1) puboHyKI€a3bI
2) remoriiobuHa
3) uurToxpoma C
4) BasompeccuHa
5) wuHCynuHa

8. KAYECTBEHHASA PEAKIIA HA APOMATHUYECKUE AMMHOKHMCJIOTHI HA3BIBA-
ETCHA

1) KCaHTONPOTEHHOBASI

2) ®ons

3) HUHTHIPUHOBAS

4)ouyperoBas

9. METOJI KOJIMYECTBEHHOTI'O OITPEJAEJIEHA BEJIKA B BUOJIOTMMYECKUX K /I-
KOCTAX HA3SBIBAETCA:

1) MUKPUHOBBIA

2) OuypeTOBBIi

3) CXJIOPHBIMPEAKTHBOM

4) OpTO-TOTYH TUHOBBII

10. IEPBUYHAS CTPYKTYPA BEJIKA HE XAPAKTEPU3YETCA TEM, UTO:
1) Bee hopMHPOBAHHMHU YUACTBYIOT CIa0bIe CBSI3U
2) 3aKoIUpOBaHA TCHETUYCCKU
3) o0pa3oBaHa KOBAJIEHTHBIMH CBSI3SIMU
4) ompezemnseT NOCIEAYIOIIUE YPOBHHU CTPYKTYPHOM OpraHu3aliy Oenka

11. TIEIITUJIHAS CBA3b B BEJIKAX SABJISIETCA:
1) onuHapHO#

2)IBOMHOIM

3) 4aCTUYHO OJAMHAPHOMN U YACTUYHO JTBOWHOU

12. TIETITUIHAS CBA3b B BEJIKAX UMEET ITPEMMYILIECTBEHHO:
1) yuc-xoHpurypammio
2) mpanc-KOHPHUTYpaIHIO

60



o

10.

11.

12.

13.

14.

15.

16.

17.

13. BTOPUYHAS CTPYKTYPA BEJIKA OTKPbBITA:
1) /1. Yorcorom u ®. Kpukom

2) 3. Gurepom

3)JI. IoauHrom

4)®. Canrepom

5) . DamanoM

2. OTBeTHTH HA BONPOCHI 10 TeMe 3aHATHS
1"l BEJIKA
OcHoBHbIe (yHKIUU OenKoB B opranusme. CTpyKTypHasi OpraHu3aiisi OSIKOBOW MOJEKYJBI: 0CO-
O0eHHOCTH (POPMHUPOBAHUS EPBUYHOM, BTOPUUHOMN, TPETUYHON U YETBEPTUYHOMN CTPYKTYpPhI OEIKOB.
[lepBuynas cTpykrypa OenKoB. XapaKTepUCTHUKA MENTUIHON cBs3HM. BumoBas crnenupuvHocts Oe-
KOB.
Kondopmanus 6e1KoBBIX MOJIEKY (BTOPHUYHAS U TPETHUYHAS CTPYKTYpHI). THUIBI BHYTPUMOJICKYJISAP-
HBIX CBsI3€il B Oenkax.
UYerBepTuuHas cTpyKTypa OenkoB. Kakue cBs3M yuyacTBYIOT B €€ (hopMHUpOBaHUH? 3aBUCUMOCTh KOH-
dbopmanuu OETKOB OT MEPBHYHON CTPYKTYphbl. HacnepcTBeHHBIE MpoTEeMHONATHH (CEPHOBUIHOKIIE-
TOYHAsl AHEMUS U SH3UMOIIATHH).
Knaccudukanus OenkoB. KpaTkas xapakTeprcTuKa OTAEIBHBIX KJIACCOB MPOCTHIX OEJIKOB: albOyMHu-
HBI, TJI00YJIHMHBL, TPOTAMUHBI U TUCTOHBI. [louemMy anbOYMUHBI M INI0OYIMHBI 00JIaZAI0T KUCIIBIM Xa-
pakTepoM, a MPOTaMUHBI U TUCTOHBI — OCHOBHBIMU?
Ha3zoBute pa3HOBUHOCTH CJIOKHBIX O€JIKOB. UTO MpeAcTaBIfA0T COO0M UX IPOCTETUYECKUE MPYIIIbI?
Ou3NKO-XMMUYECKHE CBOMCTBA OeNKOB. benmkn kak Koyutouabl 1 am(oTepHbIe eKTpouThl. HazoBu-
Te (aKTOpbl YCTOHYMBOCTH O€NKOB B pacTBope. Uem oOycioBiieH 3apsan OenkoB B pactBope? Uro
Ha3bIBAIOT U303JIEKTPUUYECKON TOUKOM OEJIKOB M OT YEro OHA 3aBUCUT?
Kakue cBoiicTBa 0€nKOB ompeaesistoT ux pactBopuMocTb? llepeuncnurte (akTopsl, BbI3bIBAIOILNE
ocaxkJieHne 0eIKOB U3 pacTBOPOB. UTO Takoe BricaiiBaHue OenkoB? Kakoe siBlieHne Ha3bIBAIOT JCHA-
Typauueit OenkoB? Kakue cBoiicTBa O€NKOB HU3MEHSAIOTCS TMpH  JeHaTypauuu? Meauko-
OMOJI0rMYecKOoe 3HaUeHNE BbICAIMBAHUS U ACHATYpalluu OEJIKOB.
I[BeTHBIE peakMU Ha OEIKU U aMUHOKHCIIOTHI, HCIIOJIB30BAaHHE UX B KIIMHMYECKUX M J1a00OPaTOPHBIX
HCCIIEIOBAaHUSIX.
V. OEPMEHTDI
buonoruueckas ponb pepmeHToB. CXOACTBO U paznuyusi GEpMEHTATUBHOTO U HEPEPMEHTATUBHOTO
KaTaJn3a.
3aBUCHUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX PEaKIMi OT KOHIICHTpauuu GpepMeHTa, cyocTpara U mpo-
IOYKTOB peakiuu. Uto Takoe koHcTaHTa Muxasnuca? Uro oHa Belpaxaer?
3aBUCUMOCTb CKOPOCTH (DePMEHTATUBHBIX peakiuil oT Temneparypsl 1 pH. Uem 00ycnoBneHo Biaus-
Hue pH cpenbl Ha ckopocTh hepMeHTAaTUBHOM peakiuu? Ykaxure ontumanbHbelid pH 11 pepmenToB:
MeNCUHA, TPUIICUHA, aMHJIa3bl CIIFOHBI, JIUA3bI KEITYA0YHOIO COKA.
XuMmHueckas CTpykTypa (hepMeHTOB. AKTUBHBIN, CyOCTPAaTHBIN U alNIOCTEPUUYECKUNA LEHTPBI, UX POJIb
B 00€Cre4eHNH aKTUBHOCTH U crielu(pUIHOCTH (PEPMEHTOB.
depMeHTHI IPOCThIe U ClloKHBIE. [laiiTe ompenenenue moHATHAM ‘“XonodepMmeHT”, “anmodepmeHt”,
“kodakrop”, “KopepMeHT”’, “pocTreTndeckas rpynna gepmenta’. [lepeunciaure GyHKIMN KOpakTo-
pOB (KOEepMEHTOB U HOHOB METAJIJIOB) B (PEpPMEHTHOM MOJIEKYJI€.
HazoBute meramibl, KOTOpble MOTYT BBIIOJHATH POJib KO(YAKTOPOB B (DEPMEHTATHUBHBIX PEAKIUAX.
[Ipumeps! pepmMeHTOB.
CoBpeMeHHbIE Mpe/ICTaBIeHUs 0 MexaHu3Me JeicTBus pepmenToB. Ctaauu (epMEHTaTUBHOTO Kara-
nm3a. Posb KOHPOPMAIIMOHHBIX U3MEHEHUH (pepMeHTa NpH KaTajiuse.
Perynsmus akTUBHOCTH (epMEHTOB. AKTHBATOpPbl M MHTHOUTOPHI (pepMeHTHBIX peakiuil. Konky-
PEHTHOE M HEKOHKYpEHTHOe MHruoupoBanue. Mx mexanusm. [Ipumepsl. @usnonoruueckoe 3HaYCHUE
peryysiuuy akTUBHOCTH (PEPMEHTOB.
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18.

19.

20.
21.

22.

23.
24,

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

HNurnbéurtopsl pepmMeHTOB: 0OpaTUMBIE K HEOOpaTHMbIEC, KOHKYPEHTHBIC 1 HEKOHKYPEHTHBIC. AJLIO-
crepuueckue UHruOuTOpHI. [IpumMepsl. [IpuMeHeHe HHITMOUTOPOB B KAUECTBE JIEKAPCTB.

Kaxkue BemecTBa HazpiBaroTCst mpodepmerTamu? B uem 3akimrouaeTcs OMOIOTUYECKHI CMBICT 00pa-
30BaHMsI HEKOTOPBIX (PEPMEHTOB B HEAKTUBHOM (hopme?

MynbtrdepMeHTHBIE cucTeMbI. OXapakTepu3yiTe ux Tumbl. KakoBa ux Onosiorudeckast poyib?

Yro takoe nzopepMeHThI? UeM OHU OTIIMYAIOTCS APYT OT APYyra U 4TO JISKUT B OCHOBE UX CYIIECTBO-
Banua? Knunnueckoe 3HaueHue onpesiesieHus: akTUBHOCTH U30()epMEHTOB.

Ha uem ocHoBana sH3uMouarnoctrka? KakoBbl HCTOUYHUKN (DEPMEHTOB, 0OHAPY>KUBAEMBIX B CHIBO-
potke kpoBu? B Mmoue? KakoBbl TOCTOMHCTBA S3H3UMOANATHOCTUKH?

Uto nonumarot noj 3H3uMonatosioruei? HazoBurte Tumbl 3H3UMonaTui. OXapakTepu3yuTe ux.

Uto nmoHMMarOT noA 3H3uMoTepanueii? HazoBure Tumbl npenapaToB, UCHOJIb3YEMbIX B 3H3UMOTEpa-
IIUH.

[IpuHMnIbl KIaccupuKauy, HOMEHKIIATYphl U HHAeKcauuu GpepmeHToB. OCHOBHBIE Ki1acchl (hepMeH-
TOB.

[lepBriii kiacc GEepMEHTOB: THUI KaTAIU3UPYEMbIX pEaKLUUid, XUMUYECKasi IPUPOia, OCHOBHBIE TPYII-
IIbl, IPEICTABUTEIIH.

Oxapakrepu3yiite BTOpoii kiacc ¢epmeHToB. KakoB Tum katanusupyembix uM peakuuii? KakoBa
npupoga QepmMeHToB 3Toro kiacca? HazoBute BaxHeWmme rpymimbl (pepMEHTOB BHYTPU Kiacca.
Ha3oBute HECKOIBKO MPEICTaBUTEIIEH.

O6m1as xapakTepucTHKa Kiacca ruaposia3. OCHOBHBIC MOAKIACCHI KJIacca TUpoIIas.

Oxapakrepu3yiiTe 4eTBepThIl Kiacc (hepMeHTOB. KakoB THI KaTaau3upyeMbix UM peakiuii? Kakosa
npupoaa QepmeHToB 3TOro kiacca? HaszoBurte BakHeimne rpymnmnbsl (pepMEHTOB BHYTPH Kjacca.
HazoBuTe HECKOJIBKO IpeCTaBUTENEH.

Oxapakrepu3yiite naTblii kiacc ¢pepmMeHToB. KakoB THI KaTanu3upyeMmbix UM peakiuii? Kakosa mpu-
pona ¢epmeHTOB 3TOrO Kiacca? HazoBute BakHeimue rpymmsl GepMEeHTOB BHYTpH Kiacca. HazoBu-
T€ HECKOJIbKO MPEJCTaBUTENEH.

Ha3zoBute n oxapakTepusyiTe mecton kiacc pepMeHToB. KakoB THIT KaTanu3UpyeMbIX UM PEaKIui?
KakoBa npupoaa ¢pepmenToB 3Toro kinacca? HazoBute BakHelIne rpymnibl GepMEHTOB BHYTPH Kilac-
ca. HazoBrTe HECKOJIBKO MpEACTaBUTENEH.

VYpOBHM PEryislMU aKTUBHOCTU (pepMEHTOB B opranusme. OxapakrepusyiTe NepBblii ypOBEHb pery-
JSILUN.

Bropoii ypoBeHb perynsunuy akTUBHOCTH (epMEeHTOB. PerymnstopHsie hepMEHTHI, UX CTPOCHUE, CBOI-
CTBa, TUIBI. AJJIOCTEPUYECKUIA YD PEKT.

Tperuit ypoBenn peryisuuu aevictBus gepmeHToB. [loHsATHE 00 MHAYKIMHU U PENPECCUU CHHTE3A
(hepMeHTOB.

YeTBepTUUHBIN YPOBEHb PEryISIUK AecTBUs (hepMeHTOB. ['opMOHalibHAs peryssius, ee 0COOeHHO-
CTH, TUIIBI.

[IpyHIMIBI KOTMYECTBEHHOTO ompenaeneHus ¢GepMeHToB. Equnuibl akTuBHOCTH. V3MepeHue akTuB-
HOCTH ()EpPMEHTOB C LIEJIbI0 JUATHOCTUKHU O0JIe3HEH.

CaMmocTosiTe1bHAsi BHeayIUTOPHas pa0oTa 00y4aroluXxcs 1o Teme:
1) Omeemums na 6onpocwel no meme.

1.
2.
3.

[TonsTre 06 0OMEHE BEIIEeCTB U SHEPTUH.
[Tpoueccrl kaTabonu3ma 1 aHAOOIM3Ma, UX XapaKTEPUCTUKA, B3AUMOCBSI3b.
DHIPPTOHUYECKHUE U IK3IPTOHUYECKUE PEAKITNN B META0O0TU3ME.

Pexomenayemas iureparypa:
OcHoBHas:

1. Bepe3os T.T. KopoBkun b.®. buonornueckas xumusi. Y4eOHUK.-3-€ U3JJaHHUE., CTEPEOTUITHOE. —
M.:0AO «M3parennctBO «Memumunay, 2007, 704c¢.

2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonoruueckast xumusi. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3naTenscTBO «MeaunnHCKOe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
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3. buoxumms: YueOHO-METOAMYECKOE MOCOOME I CTYJAEHTOB MEIMUIIMHCKHUX BY30B (COCTaBUTEIH
A.B. Enukos,C.H. [Tonomapesa, [1.1. Ilanok, O.}O. ITonosa) - Kupos: Kuposckasi rocyiapcTBeH-
Has MeIuInHCKas akagemus. - 2016. - 110 c.
JlonoTHUTeILHAS JIUTEPaTypa:
1. buonornueckas XuMus ¢ ynpaxkHeHusMU U 3agadamMu6 YueOnuk. Ilox pen.E.C. Ceepuna. — 4-e
w3a. Ucnp. — M.: TDOTAP-Menua, 2011. 624 c.: un.

Pa3nes 3.buosHepreTruka KieTKu, o01mme nyTu Karadoausma.

Tema 3.1: buosornyeckoe oKucjeHue

Heun: 3HaTh OMONOTUYECKUN CMBICI CYIIECTBOBAHUS JbIXaTEIbHON IIETH, BUABI BBIACISIOMICHCS dHEP-
I'MH, IyTH 00pa30BaHMs CBOOOAHBIX PaJUKAIOB, MEXaHU3M 3allUThl OT TOKCHUYECKOIO JAEHCTBUS KHUCIO-
pona.

3agaum: 3HAKOMCTBO C MEXaHM3MOM OHOJIOIMYECKOI0 OKUCIEHHs, TOAX0 K OTBETY Ha Bompoc: «Kakum
00pa3oM KIJIETKH M3BJIEKAIOT YHEPTUI0 U3 OKpyXkaromeil cpenbi?». [Iponabmoaars paboTy AeruaporeHas
U OKCUJIOPEIYKTa3.

OO0yuarommiicsi 10J17KeH 3HaTh:CcriocoObl 00pa3oBaHUsl YHEPTUN B OPraHU3ME, NPUHIHUIBI (DYHKIIHOHH-
pOBaHMSI IbIXaTEIbHOM LIETIH.

OO0yuarommiicsi 10J2KeH YMeTh:OIpeIeINTh aKTUBHOCTD KaTanasbl KpoBH 110 MeToy baxa-3yOkoBoit
OOyyarommiicst 10JZKeH BJIa/IeTh: B3aUMOCBS3bI0 MEXJy IIpolLeccaMi OMOJIOTMYECKOTO OKHUCIEHUS U
KHU3HEICATEIBHOCTBIO OPraHu3Ma.

CamocTosiTe/iIbHAsA Ay AUTOPHAasi pa00Ta 00y4YAKOIIUXCS 110 TeMe:

1. OTBeTHTH HA BONPOCHI 110 TeMe 3aHATHUSA

4. Tlonarue 06 oOMeHe BemlecTB U 3Hepruu. [Ipormeccsl karabonuzma u aHaOOIM3Ma, UX XaPaAKTEPUCTHU -
Ka, B3aUMOCBSI3b. DHJIPPTOHUYECKHUE U SK3IPTOHUYECKUE PEAKIIUU B META00IM3ME.

5. Kakue mexxaromMHbIe CBSI3M HA3bIBAIOTCS Makposprudeckumu? HazoBurte u3BecTHbIE BaM MaKpOIPTHU-
YECKUE COCAMHEHUS.

6. Uto moHuMaroT moj ajgeHmIoBoi (ameHunatHoil) cucremoit? Pons AT® B opranusme. Kakoe cym-
MapHoe KonaudecTBO AT® cuHTEe3upyeTcs U pactpeiensieTcs 3a CyTKH B OpTaHU3Me B3pPOCIIOTO Yesio-
BeKa?

7. Tlonsitue ‘‘OMOJOTMYECKOE OKMCIEHHUE ’, B KaKUX YCIOBHUSX OHO mpoxomuT? I[lpu3Haku, cXoicTBa u
OTJIMYUSL MEX]y IMpoLlecCaMi TOPEHHUs M MPOILECCAaMH OKUCIEHUs B opranusMme. Mcropus usyuyeHus
nporieccoB TkaHeBoro asixanus. Teopun A.H. baxa u B.U. ITannaauna.

8. Kakue cybaToMHBIE YaCTHUIIBI OPTaHMUYECKUX BEIIECTB SBISIOTCS HOCUTEISIMH HHEPTUH, UCIOIb3Yye-
MOU OpraHuU3MaMu ISl POIECCOB KU3HEIEATETbHOCTH. KakuM XUMHUYECKUM MPEBPAIICHUSIM U ISt
4ero JIOJDKHBI MOABEPraThCsl OPraHUYECKUE BEIIECTBA, YTOOBI KJIETKA MOTJIHM HCIIOIB30BaTh AJISl CBOCH
KU3HEIESITEIIbHOCTH UX MOTEHIIUATBHYIO YHEPTUIO?

9. Ctpoenue MuTOoXoHIpUil. PEPMEHTHI — MapKepbl MaTPHUKCa, BHYTPEHHEH MeMOpaHbI, MeKMEeMOpaH-
HOTO MIPOCTPAHCTBA, HAPYKHON MEMOPAHBI.

10. CoBpeMeHHOE TIpe/cTaBiIeHHEe 0 OUoNIOrnuecKoM okuciaeHun. OO0Ias XapakTepUCTHKa MUTOXOHIPH-
anbHOM ApIxarenbHou nenu. CyocTpaTsl, GepMEHThI, KOYEPMEHTHI, UX JTOKATU3aLUS.

11. XapakrepucTtrka (epMEeHTOB JIbIXaTEeIbHOM LEeTH:

A) JlernnporeHasbl 1 nepBUYHbIE aKienTopsl Bogopona — HAJI u doBanporensr;
b) HAJ/IH — nerunporenassl — ¢uiaBuHoBbie pepmentsl (PMH);
B) TepmuHanbpHOE OKUCICHUE: YOUXUHOH, ITMTOXPOMBI, IIATOXPOMOKCH 1a3a.

12. Opraau3anysi MUTOXOHPHUATHHON JIBIXaTSIIHOM TICTIH.

13. HemuToxoHApUaNbHBIE MyTH UCHOIB30BaHUS KUCIOpOAa. MecTo MepeKUCHOr0 OKUCIICHUS B Opra-
Hu3Me. [1ytn o6pa3oBaHusi CBOOOIHBIX PAHKATIOB.

14. ®epmenTtHble U HepepMEHTHBIC AHTUOKCHUAHTHI, MEXaHU3M UX JCHCTBHSL.

2. IlpakTHyeckasi MOATOTOBKA.

Jlabopamopnas paboma Ne 7. KonndecTBeHHOE OIpeieJIeHHe aKTUBHOCTH KaTala3bl KPOBU MO METO-
ny baxa u 3yOKoBOIA.
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Iesnb paboThI: HAYUUTHCA ONPENENATh AKTUBHOCTD KaTajla3bl B KPOBH.
MeToa OCHOBaH Ha ONPEIEICHUN KOJMUECTBA NEPOKCHIAa BOJAOPOA, Pa3I0kKEHHOTO (hepMEHTOM
3a ONpeeNEHHBIA IPOMEXKYTOK BPEMEHH IO CIEAYIOLIEMY YPABHEHUIO:
2KMnQOg4 + 5H202 + 4H2S04 —— . 2KHSO4 + 2MnSQO4 + 8H20 + 502
O konMuecTBe pa3pyLICHHON EPEKHCH BOIOPOJIA CY AT 110 pa3HOCTH IIEpMaHIraHaTa Kallus, U3-
PacxoJ0OBaHHOI'O0 HAa TUTPOBAHHE KOHTPOJIBHOM M ONBITHBIX IPOO.
MeTtoiuKa IpoBeieHUs] paboThI:

Kou-Bo 0,1H
[Tpo6s1 H20 nmuct. | Kposs 1:1000 | H20» VYcnosue H2S0:10% | KMnOx, no-
0,1% OIIbITA IIeIero HA
TUTPOBaHHE
KonTpoins 7 M I MJT IPOKUTISY. | 2 MIT NukyOanus S5 M A
30 MUHYT
OnpIT 7 M 1 M 2 M pu KOMHAT-
HOM  Temrie- | 5 M b
parype

Pacuér: Karanaznoe uncino (KH) = 1,7 - (A — b), rne 1,7 — konmuuectBo mi1 KMnOas, s5KkBUBajIeHT-
moe 1 mu1 0,1% H20o.
B HOpM™me karanazHoe uucio coctasiser 10 — 15 enunmi.
BreiBojsr:
3. 3agaHus I rpynnoBoi padoTol
1. Hammmmre peakuuio okucienuss HAJIH B uenu nepenoca snextponoB (LI13). Ykaxure pepment u
kodepment. Hanumure popmyny paboueit yactu kodepMeHTa B OKUCICHHOM M BOCCTaHOBJICHHOM
BUJIE.
2. Hamumute CTpyKTypHYIO (Gopmyny YOMXMHOHa B OKHMCIEHHOM M BOCCTaHOBJICHHOM COCTOSIHUU.
HazoBure depment L{I13, katanu3upyronuii OKHCICHIE YOUXWHOHA.
3. BriOepute coeauHeHUs], YIaCTBYIONIUE B IEPEHOCE NEKTPOHOB OT SHTAPHOU KUCIOTHI HA KHCIOPOI,
Y pa3MECTUTE UX TaK, KaK OHH PaCIiOIaraloTcs B AbIXaTEIHHOM LIETIH:

1. IluToxpomMokcuaasza 6. Kucnopon

2. YOuXwHOH 7. Manataeruaporenasa

3. HAJIH-nmeruaporenasa 8. HAI®"

4. HAT" 9. CykuuHataeruaporeHasa
5. Huroxpom C 10. QH2-neruaporenasa

4. Ha3zoBuTte uzBectHble Bam makposprudeckue coequnenus. Hamummre ctpykTypHyo hopmyiny ATO.

CamocTrosiTe/IbHAS BHEAYTUTOPHASI Ppa60oTa 00y4aomuxcsl o TeMe:

1) OSHCZKOML[WZbCﬂ C meopemudeCKum mamepuaiom no meme 3animus ¢ UCNOl1b306AHUEM KOH-
CneKmos J1eKyutl u/uiu pekoMeHOyeMou yY4eOHOU Tumepamypbl.

2) Omeemumsb Ha 60nPOCyL OJis CAMOKOHMPOJISL

1. OxapakTepusyiTe YHEPreTUYECKOE COMPSHKEHNE MEXY TKaHEBBIM JBIXaHUEM U CHUHTE30M
ATO.

2. KaKkoBa IMOCJIECIOBATEIbHOCTh KOMIIOHEHTOB MUTOXOHPHUATHHON MU TIePEeHOCca JIEKTPO-
HOB?

3. HpI/IBeI[I/ITe Ha3BaHUIA q)epMeHTHI)IX KOMIIJIEKCOB, KaTaJ'II/ISI/IpyIOHH/IX OKHCIINTCIIBHO-
BOCCTaHOBUTENbHBIE peakiuu L{[1D u ykaxuTe B KaKIOM U3 HUX JOHOP U aKIENTOP JIEKTPOHOB.

3) IIposepums c6ou 3HANHUA C UCNONL30BAHUEM MECTNOBO20 KOHMPOJIA

1 JTOHOPOM DJIEKTPOHOB JIJIA YKOPOYEHHOH HBIXATEHBHOﬁ LEITN ABJIAETCA:
1) nupysar

2) Maar

3) turpar

4) cyKuuHat

5) o-keTormyrapar

2. HEHTPAJIbHVYIO POJIb B SGHEPI'OOBEMEHE BCEX TUITOB KJIETOK OCYHIECTBJIAET:
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1) kpearundocdar

2) AIEKTPOXUMHYECKUHN TIOTCHIUAI CONPATAIONIMX MEMOpaH

3) I'Td

4) cucrema aJICHUIOBBIX HyKJICOTH/IOB

3. YKA3ATbH, KAKOE COEAMHEHUE HE OTHOCHUTCSA K MAKPOSPT' MYECKHUM:

1) dpocdoeHommmupysar

2) anenosunTpudochar

3) 1,3-mudochormummepar

4) muruauaTprdocdar

5) rirok030-6-ochar

4. PEAKIMHN BUOJIOIT'MYECKOI'O OKUCJIEHU S, COITPOBOXIAOIIUECA TPAHCDOP-
MALMEN SHEPT M1 XUMHYECKUX CBA3EN OKUCISIEMBIX CYBCTPATOB B SHEPT'HIO AT®,
I[MPOTEKAIOT ITYTEM:

1) akTHBaIUK MOJICKYJIIPHOTO KUCIOPOJIa

2) NerUIpUPOBAHMUS, C TOCICIYIONICeH epeiadeii 3IeKTPOHOB Ha KUCIOPOT

3) mpucoeMHEHHSs aKTHBUPOBAHHOTO KUCIIOPOIa K CyOCTpary

5. CUHTE3 AT® B KJIETKAX 3YKAPUOT IMTPOTEKAET HA:

1) BHyTpeHHEI MeMOpaHe MUTOXOH/IPHIA

2) memOpanax JI1P

3) HapykHOI MeMOpaHe MUTOXOH/IPHIA

4) ra3MaTH4ecKoi MeMOpaHe

6. IEPBUYHbIMU AKLEIITOPAMU DJIEKTPOHOB OT OKUCJIIEMOI'O CYBCTPATA K
MOJIEKYJIIPHOMY KUCJIOPOAY ABJISAKOTCA:

1) kosH3MM Q

2) TpancheppuH

3) MUPUIMH3aBUCUMBIE ICTHIPOT€HA3HI

4) uroxpom P-450

5) troxpom bs

7. [IOT'JIOLLIAEMBIM TP OKUCJIEHWU KUCJIOPOJ] BO3/IY XA UT'PAET POJIb:

1) nepBUYHOrO aKIIENTOPa aTOMOB BOJIOPO/IA, OTHICIUIIEMBIX OT CyOCTpara JerHaporeHa3aMu

2) KOHEYHOTO aKIENTopa MIEKTPOHOB

8. IMPUANH3ABUCHUMBIE JETMIPOI'EHA3BI JIOKAJIM3OBAHDBI:

1) TONbKO B IUTO30I1€

2) TOJIBKO B MUTOXOHJIPHUSIX

3) B IMTO30J1€ U B MUTOXOH/IPHSIX

9. IPOCTETUYECKOW I'PYIIIION ITEPBUY-HBIX AKILIEIITOPOB BOJIOPOJIA ®JIABU-
HOBBIX JETMAPOI'EHA3 ABJISETCA:

1) HA1D"

2) DAL

3) ®MH

10. KOJIMYECTBO SHEPI'MH, BBIJIEJIAIOIENCS ITPU ITEPEHOCE DJIEKTPOHOB OT
®AJTH2> K MOJIEKYJIIPHOMY KUCJIOPOAY, OBECITEUMBAET CUHTE3 AT®:

1)3

2)2

3)1

Ortsertsl: 1-4; 2-4; 3-5; 4-2; 5-1; 6-3; 7-2; 8-3; 9-2; 10-2.

Pexomenayemas iureparypa:
OcHoBHasn:
1. Bepezos T.T. KopoBkun b.®. buonornyeckas xumusi. Y4eOHUK.-3-€ U3JJaHHUE., CTEPEOTUITHOE. —
M.:OAO «M3nparennctBo «Meauiuaay, 2007, 704c.
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2. Cesepun C.E., Aneiinukosa T.JI., Ocunos E.B., CunaeBa C.A. buonornueckast xumusi. Y 4eOHUK.
— 3-e uznanue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeauInHCKOEe HH(POPMALIMOHHOE
areaTcTBo», 2017, 496¢
3. buoxumus: Y4eOHO-METOIUYECKOE TMOCOOME NIl CTYASHTOB MEIUIIMHCKHX BY30B (COCTaBHTEIU
A.B. Enmuxog,C.H. [Tonomapesa, I1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckas rocynapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.
JlonoiHUTe/ILHAS JIUTEpaTypa:
1. buonornueckass Xumus ¢ yrnpaxHeHussMU U 3amadamu: YueOHuk / [loa. pen. E.C. CeBepuna. - 4-¢
3., ucop. - M.: I'DOTAP-Meaua, 2011. - 624 c.: un.
2. ®uznonorus npixanus: yuyeonoe nocooue / cocraputenu: U.A. Yactoenosa, A.B. EnukoB - Kupos-
CKasl TOCylapCTBEHHasi MeIUIMHCKas akagemus, 2012. - 88 c.

Tema 3.2. OxkucautesbHoe ¢ochopuIupoBaHue

Heab:I1oHAT, YTO Ype3BBIYAMHO BaKHOW (PYHKLIMEH IBIXaTEIbHBIX KAaTAIN3aTOPOB, CBS3aHHBIX C BHYT-
peHHell MeMOpaHOil MUTOXOHIPUIA, HApSAY C MEPEOPOCKOM INIEKTPOHOB OT CYOCTPATOB JIbIXaHUS HA KUC-
JIOPO/I, SIBJIICTCS aKKYMYJISIIIUSL YACTH OCBOOOKIArONICHCs S3HEPTUH B (DOCHATHBIX CBS3SX BBICOKOIPTUYE-
ckux coenuHeHuit (ATD).

3agaun:u3yInTh MEXaHU3MBI OKUCIUTEIBLHOTO (ochoprmpoBanusi, GYHKIMH IICTH JbIXaTEIbHBIX KaTa-
JU3aTOPOB, CBSA3AHHBIX C BHYTPEHHEH MeMOpaHOW MHUTOXOHIpPUIA, B aKKYMYJSIIUU YaCTH OCBOOOMKIAI0-
mieicst SHepruu B GocaTHBIX CBA3SX Makpodprudeckux coenuHeHuil (AT®). [ToHITh MEXaHU3MBI JCH-
CTBUS SI0B U HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB Kak pazoomuTeneid Abixanus u ¢pochopunupona-
HUSL.

Oo0yuaromuiicsi 10J1KeH 3HaTh:3aKOHBI TEPMOJIUHAMUKH U MOHATUS 00 JEKTPOXUMHYECKUX TpoIleccax
U OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUANIAX, CIIOCOOBI 00pa30BaHMsI YPHEPTUH B OPraHU3MeE, CTPO-
eHue MutToxouipuii, crpoenne AT®, HAJ[, ®DMH, ®A]Jl, youxuHoHa, ITUTOXPOMOB, ITATOXPOMOKCH/IA3bI,
MPUHIMIBI PYHKIIMOHUPOBAHUS ABIXaTeIbHON IENMH; XEMUOCMOTHYECKYI0 Teoputo cuHTe3a ATD, mexa-
HU3M JICHCTBUS pa300IIUTEICH U MHTHOUTOPOB JIbIXaTEIIHbHOM ICTIH

OOyuaromuiicst 10J15KeH YMeTh:BOCIIPOU3BECTH METOAMKY OIpeaeseHus] HeopraHuueckoro ¢ocdara B
OMOJIOTUYECKHUX TKAHSX.

OOyuyaromuiicst 10J15KeH BJaJeTh: B3aMMOCBS3BI0 MEX/IY MPOIIECCaMU OKUCIUTENHHOTO (HOoCPOpHIUpo-
BaHMS M )KU3HEJEATEIHLHOCTHIO OpraHu3Ma.

CamocrosiTe/ibHAA AyAUTOPHasi paboTa 00y4yarommxcs Mo Teme:

1. OTBeTHTH Ha BONPOCHI N0 TeMe 3AHATHSA

1. Makpospruueckrue COeJUHEHMs], XapaKTepUCTUKa MaKpO3PrMuecKoi XuMHU4Yeckon cBsi3u. buonoruue-
CKasl pOJib 3TUX COEANHEHUH.

2. Crpoenue MUTOXOHApHUI. CTpYKTypHAst OpraHU3aIus [ETU IIePeHOCca IIEKTPOHOB U MPOTOHOB, (hep-
MEHTHbIE KOMIUIEKCHI, KaTaJIM3UPYIOIINE IIEPEHOC 3JIEKTPOHOB OT CyOCTpaTa Ha KUCIOPOA.

3. Pa3HOCTB pemoKc-TIOTEHIHATIOB CyOCTPAaTOB M KMCIOPOJa KaK MCTOYHUK SHEPTHH OKHCIHTEIHHOTO

¢bochopunpoBaHusl.

Ha kakux sTanax TKaHEBOTO JbIXaHUS BBICBOOOXKIAETCS SHEPTUs, UCTIOIb3yeMast it cuHTe3a ATO.

Koaddunment P/O, ero cymuHocTs, BETHUHHBL

I'unioressl cunTeza AT®, X CYIIHOCTb.

Crnenuduueckue HHrHOUTOPHI (HEPMEHTOB LEMH NEpEeHOca FNEKTPOHOB, UX UCIIOIb30BaHUE IS HJICH-

TU(UKAIY TYHKTOB CONPSKEHUST OKUCIEHUS ¢ GOCHOPHINPOBAHUEM.

Pazo6mmenue npixanus u pocGopriiipoBaHusi, 3HaAUEHNE TaHHOTO siBiIeHus. Pa3oOiaroniyie areHTsl.

9. Perymnauus u HapylIeHHE TKAHEBOTO ABIXaHUS U aKKYMYJISIUS SHEPTrUH. [IpIXxaTenbHbIi KOHTPOIb.

10. MukpocoMalibHOE OKUCIIEHUE, OpraHu3alys ey MepeHoca 3JIeKTPOHOB, poiib HuToxpoma Paso. buo-
JIOTUYECKOE 3HAu€HUe ATOro Ipoliecca. 3HayeHHe MEeHT030(0CHATHOrO MYyTH OKHCIEHUS TIIFOKO3bI
11l opranu3anuu padotsl 3toi LI,

2. IlpakTnyeckasi NOArOTOBKA.

Jlabopamopuas paboma Ne 8.OnpeneneHre MaKpOIPTHUECKUX COCIUHEHUN CKeIeTHBIX MBI (ATD u

kpeatuHbocdara)

No ok

©
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Lenb paboTHI: HAYUUTHCS ONPEAETATh YPOBEHb MAKPOIPTUUECKUX COETMHEHUH B CKEJIETHBIX MBIIIIAX.
[TpuammMn mMetona: MeToq OCHOBaH Ha TOM, YTO JBa MOCIEIHUX OCTaTKa PocOpHON KHUCIOTHI B
AT®, 6oraTeie sHEpTHEH, TaK ke, Kak U (HochOpHBIA OCTaTOK B KpeaTuH(pochare, JETKo OTHICTUISIOTCS
P HENPOJOJDKUTEIHHOM THAPOIIN3E B KUCION Cpeie — TaK Ha3bIBaeMBbIN JTaOMIBHO CBsI3aHHBIN (ocdop.
CpaBHeHue conepkanusi Heopranuueckoro ¢gochopa B mpodax 10 THIPOIH3a U IOCIE THAPONIN3a NaéT
MPEJCTaBICHUE O KOJUYECTBE JaOMIBHO CBA3aHHOTO (hocdopa, MPUXOAAIIETocs Ha OO MAaKpOIpruye-
ckux coenuueHuil. KonnuectBo Heopranudeckoro ¢ocdopa onpeAesnstoT Mo MBETHON Peakuu ¢ MOIHO-
JaTOM aMMOHHUS B TIPUCYTCTBHH aCKOPOMHOBOW KUCIIOTHI.
Metoauka npoBefeHus padoThI.
TIonyuenue dezbenxkosoeo sxcmpaxma, cooepxcaweco AT® u kpeamurgocgham.Bce nporeaypsl BBIIOIN-
HSIOT Ha XOJIOJY, IOMECTUB NMPOOUPKU B CTakaH co JbaoM. Pactupator 0,5 © MBIIIIBI 10 MOTyYeHHUS Ka-
HIHUIIBI, 3aTEM MEPEHOCAT €€ B MPOOUPKY C MATHIO MJI OXJIAXAEHHOTO 2,5 % pacTBOpa TPUXJIOPYKCYCHOM
KHUCJIOTHl U B TEUEHHUE MSATH MUHYT MPOJOJDKAIOT PacTUpPATh MBIINICUHYIO Kamuiy (Ha xonony!). 3arem
9KCTPakT GUIbTPYIOT. OcaoK MBIIIEYHON KalIUIbl Ha GUIBTPE MPOMBIBAIOT MATHIO MJI IUCTUILIMPOBAH-
HOMW BOJIBL. DTOT (HUIBTPAT OOBEAUHSIOT C MEPBBIM U JOBOAAT 00U 00BEM 10 10 M1 AUCTHILIMPOBAH-
HOU BOJIOH.
Ilposedenue cuoponuza. B nBe npoOupku (OMBIT, KOHTPOJIB) BHOCAT 1m0 0,5 M1 6€30eIK0oBOT0 (ribTpaTa
u o 1 M pactBopa coiisiHOM kucioTel 1H, B KoHTpopHYIO NIpo0y no6aBisoT paBHbiil 00béM 1H pac-
TBOpa eakoro Hatpa. ONBITHYIO MPOOUPKY MoMenaroT Ha 10 MUHYT B KUIAIIYIO BOASHYIO OaHIO (TUAPO-
Ju3), 3aTEM COJIEpP)KUMOE MPOOUpPKU oxnaxaaroT u aobasmsitor 1 mu 1H pactBopa eaxoro Hatpa (i
HEUTpanmu3anuu KUCIoThl). B o6enx mpoOupkax noBoaar obmuii 006EM A0 10 M JUCTHIIMPOBAHHOU
BOJOMN.
Onpeoenenue nHeopeanuueckoeo gocgopa. V13 o6enx npoOUpok OTOUPAIOT MO 5 MJI KUJIKOCTH U J0OaB-
astot 0,5 M 1% pactBopa monubnata ammonus, 0,5 mn 1% pactBopa ackopOMHOBON KHUCIOTHI M 2 MJI
Boabl. Yepe3d 10 munyT mpoObl konopumerpupytoT Ha ®OKe (anuua BonHbl 670 HM) MPOTHUB BOJIBI.
HaxonsaT pa3HOCTh MEXAY ONTHYECKOW IIOTHOCTBIO ONBITHOM MPOOBI M KOHTPOJBHOM (COOTBETCTBYET
nabunpHo cBs3aHHOMY Gocdopy). Conepxanue 1a0UIBLHO CBSI3aHHOTO (hochopa HAXOIAT MO KamuOpo-
BouHOMY rpaduky. Pacuér npoBoasat B Mr Ha 100 T ChIpO TKaHH € Y4ETOM pa3BEACHUSI.
X=A+33-40-100
BriBobr:
3. 3apaHus ISl TPYNNOBOii padoThI
BreinosauTe crenyromue 3aaaHus:
1. B skcnepuMeHTe ¢ M30JIMPOBAHHBIMU MUTOXOHIPUSIMU B KQUECTBE OKHCIIIEMOI0 CyOcTpaTa CIoJib-
30BaJIM Majar.
A. TlpencraBbTe B BUAE CXE€Mbl OCHOBHBIE 3Tallbl MEPEHOCA AJIEKTPOHOB OT Majara K KHCIOPOLY,
onpenenute kodpdumment P/O.
b. Kak n3menutcs koadpduuuent P/O, eciiu B ”HKyOAIIMOHHYIO Cpeay J0OaBUTh:
- amobapOwuTai,
- amo0apOuTai u CyKIHMHaT,
- aHTUMUIMH A,
- [HUaHuf,
- QHTUMUIUH A 1 aCKOPOMHOBYIO KHCJIOTY (BoccTaHaBiauBaeT uToxpom C).
2. B akcnepumeHTe ¢ H30JUPOBAHHBIMU MUTOXOHAPUSAMH B KAUECTBE OKUCIIIEMOT0 CyOCTpaTa UCTIOIb-
30BaJIM CYKIIMHAT.
A. IIpencraBbTe B BUJIE CXEMBI OCHOBHBIE 3TaIlbl IEPEHOCA AIEKTPOHOB OT CYKIIMHATA K KUCIOPOAY,
onpeaenute kodpdurment P/O.
b. Kak n3menutcs koadpduuuent P/O, eciiu B ”HKYOAIIMOHHYIO Cpeay J0OaBUTh:
- unruburop HAJIH-gerunporenassl,
- QHTUMHUIIMH A,
- [UaHUJ,
- 24-muaATpodeHon,
- POTEHOH U aCKOPOMHOBYIO KUCIOTY (BoccTaHaBIMBaeT UToxpom C).
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3. OObBsicHUTE MEXaHW3M JCHCTBUS HUTPUTA KaK aHTUIIOTA (MMPOTHBOSAMS) NMPU OTPABICHUAX ITUAHUIA-
mu (auTpuT okucisieT Fe? B Fe?*).

4. JloGaBrieHHE OJUTOMHIIMHA K MHUTOXOHIPHSM CHIDKAeT MOTPEOJICHHE KUCIopoia W oOpa3oBaHUE
AT®. Kakoe 3BeHO abIXaTenbHOU 1enu MHruoupyet onmuromMuuH? [locnenyromee nobGasnenue 2,4-
TUHATPOGEHOIA TPUBOJMIIO K YBEIMYCHUIO MOTPEOJICHUS KUCIOPOAa MUTOXOHAPUSIME Oe3 W3MeHe-
HuUs ckopocTH oopazoBanus AT®. O0bscHUTE HAOII0JaeMBbI€ SBJICHHUA.

CaMocTosiTe1bHAsl BHEAYyAUTOPHAs padoTa 00y4yarouuxcs no reme:
3aoanus 011 cCamMoCmoAmMeIbHOll 6HEaAYOUMOPHOI padomsl CHYO0eHmM 08 NO YKA3AHHOU meme:
1) Osnaxomumoscs ¢ meopemudeckum MAmepuaiom no meme 3aHsmusi ¢ UCHOIb308AHUEM KOH-
CNeKmos J1eKyutl u/uiu pekomeHoyemMou yueOHOU Tumepamypol.
2) Omeemumb Ha 8ONPOCHL OISl CAMOKOHMPOJISL
1. O0bscHuTE cTpoeHue u Mexanusm jerctBus AT®-cuHTazbl.
2. KakoBa cyniHocTh 1 BenudrHa K03 PuImeHTa OKUCIUTEIbHOT0 (ochOpHIMpoBaHuUs p/o?
3. Urto Takoe bIXaTeIbHBIH KOHTPOJIb?
3) Ilposepums c6ou 3HaAHUS C UCNONL3OBAHUEM MECMOB020 KOHMPOJIs
1 CUHTE3 AT® 3A CUET SHEPI'MH, BBIJIEJISAIOUIENCS ITPU ITEPEHOCE DJIEKTPO-
HOB OT OKUCJIAEMOI'O CYBCTPATA K MOJIEKYJIAPHOMY KHUCJIOPOY, HA3BIBAIOT:
1) cybcTpatHbiM ochoprIHpoOBaHHEM
2) OKHCIIUTEIBHBIM (POCHOPHUITUPOBAHUEM
3) dorodhochopurupoBanue
2. KATAJIMTUYECKU AKTUBHBIM CYBKOMIIUIEKC ITPOTOH3ABUCUMOU AT®-
CHUHTETA3bI MUTOXOH/IPUH (F1) OPUEHTUPOBAH:
1) B MaTpUKC MUTOXOHIPUU
2) B MEXXMEMOpaHHOE TIPOCTPAHCTBO
3) B LIUTO30I1b
3. KODOOUIIMEHT P/O TIIPU OKUCJIIEHUMW HAJH B TIIPUCYTCTBUU 2,4-
JUHUTPODEHOJIA PABEH:
1)3
2)2
3)1
4)0
4. TTIP1 BJIOKMPOBAHNU AMOBAPBUTAJIOM TIEPBOI'O ITYHKTA TTEPEHOCA 3JIEK-
TPOHOB I10 JIBIXATEJBHOM IIEITM CUHTE3 AT® B MUTO-XOH/PUAX BO3MOXEH ITPH
NCTIOJIb-30BAHUUN B KAUYECTBE CYBCTPATA:
1) mamara
2) CyKIIMHATa
3) o-keToriyTapara
4) rmyramara
5. K JIEKAPCTBEHHBIM CPEJACTBAM, PA3OBIIAIOIINM ITPOLECCHI OKUC-JIEHUA
N O®OCOOPWINPOBAHUSA, OTHOCATCA BCE HWXEIEPE-UMCJIEHHBIE IIPEITAPATHI,
KPOME:
1) canumunara
2) L-tupokcuna
3)aukymapurHa
4) penmnmHa
5) anpeHannHa
6. CHUHTE3 AT® B IIPUCYTCTBUMU POTEHOHA (MHIT'MBUTOPA HAJIH-
JNETUJAPOT'EHA3BI) BYJET IMPOUCXOAWUTH TP UCIIOJIB3OBAHMM B KAYECTBE CVb-
CTPATA:
1) manara
2) riyramara
3) u3ormTpara
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4) mupyBara
5) cykimHata
7. IBIXATEJIbHBIM KOHTPOJIEM HA3BIBAETCS PEI'VJIALIUA CKOPOCTU JIbIXA-

1) UTOXPOMOKCH 130

2) HAJIH-neruaporena3oit

3) xonnenTpanueii AJID

8. MUKPOCOMAIJIBHOE OKHUCJIEHUE OCYHECTBJIAETCA ®EPMEHTHBIMU CU-

CTEMAMU, JIOKAJIN30BAHHBIMU ITPEMM YIIECTBEHHO:
1) B Hapy»XKHOU MeMOpaHe MUTOXOH/IPHI
2) B LIMTO30JI¢
3) B 9HI0IIA3MATHYECKOM PETUKYITYME
4) B MaTpUKCce MUTOXOHAPHIA
9. KATAJIA3ZA U ITEPOKCHUJIA3A JIOKAJIM3YIOTCS IMTPEUMYILIECTBEHHO:
1) B MUTOXOHAPHSIX
2) B IM30COMax
3) B MHKpOCOMax
4) B mepokcucomMax
10. ITPU OJTHOSJIEKTPOHHOM BOCCTAHOBJIEHUN KMCJIOPOJIA OBPA3YETCH:
1) rUAPOKCUIIBHBII HOH
2) CyNepOKCHIHBIN paTrKa
3) TUAPOKCHIILHBIN paIrKall
4) mepoKCHIHBII pagnKal
Otsetnl: 1-1; 2-1; 3-4; 4-3; 5-5: 6-5; 7-3; 8-3; 9-4; 10-2.

Pexomenayemas uteparypa:
OcHoBHasi:
1. Bepesor T.T. KopoBkun b.®. buonornveckas xumusi. Y4eOHHK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:OAO «M3nmarenscTBo «Meauiuaay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcunioB E.B., CunaeBa C.A. buonorudeckast xumusi. Y 4eOHUK.
— 3-e u3ganue., ucnpasineHtoe. — M.: OOO «M3natenbeTBo «MeauImHCKoe HH(HOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. OOmas 6uoxumus: YueOHO-METOIUYeCKoe MOCOOue Al CTYJEHTOB MEIUIIMHCKUX BY30B (COCTa-
Burenu A.B. Enukos,C.H. I[Tonomapesa, I1.1. Ilanok, O.}O. [Tonosa) - Kupos: Kuposckas rocy-
JapcTBEHHAs MeAUIMHCKas akaaemus. - 2016. - 110 c.
JlonoTHUTEILHAS JIUTEPaTypa:
1. buonoruyeckast Xumus ¢ ynpaxHeHussMu U 3agadamu: YueOnuk / Iloa. pen. E.C. Cesepuna. - 4-e
u3 ., uctp. - M.: 'DOTAP-Menua, 2011. - 624 c.: uin.
2. ®usnonorus aeixaHus: yueoHoe nocodue / coctaButenu: M.A. Hactoenosa, A.B. EnukoB - Kupos-
CKasl TOCy/lapCTBeHHasi MeIuIMHCKas akagemus, 2012. - 88 c.

Tema 3.3. O0mme nyTu KaTadoau3Ma, OKMCJIeHUEe MUPYyBaTa.

Heab:PaccmoTpers Mexanu3m 00pa3oBaHUs U UCTIOJIb30BAHMS IUPYBaTa B KIIETKE.

3agaum: V3yunTh MeXaHU3MBI 00pa30BaHUS U HCIIOIB30BAHMS MTUPYBaTa Kak 00IIEro MeTa0oHTa.
OOyuaromuiicst 10J15KeH 3HATh:ITAIbl KAaTa00IN3Ma MTUTATEIBHBIX BEIIECTB, POJIb U MECTO OKUCIICHUS
nupyBara B 0OMEHE BEIIECTB.

OO0yuaromuiicst 10J15KeH YMeTb:BBIIIOJHUTH PA0OTY MO ONPEISICHUIO MUPYBaTa B OMONTUYECKUX KU1~
KOCTSIX.

Oﬁy‘lﬂl()].[lldﬁCﬂ AO0JIZKEH BJAAECTh: B3aNMOCBA3BI0O MCXKAY PEAKIIUAMA OKUCIICHUA TUpYyBaTa, U )XU3HCIC-
ATCIIbHOCTBIO OpraHn3Mma.

CamocTrosiTe/ibHAA AyAUTOPHasi paboTa 00y4yaroImmxcsi o Teme:
1. OTBeTHTH Ha BONPOCHI N0 TeMe 3aHATHS
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1. Cxema kataboau3Ma OCHOBHBIX INMHINEBHIX BemecTB. [loHsATHE 00 00MUX M CHEU(UUECKUX TYTAX
Karabonm3ma.

2. Tlupysart kak o0muii MeTaboauT. Cxema 00pa3oBaHUs MTUPOBUHOTPATHON KUCIOTHI U3 OCIIKOB, )KUPOB
U YTJIEBOJIOB.

3. OxwucnurenbHOe AeKapOOKCUIMpOBaHKe MupyBara. Cxema U XUMHU3M peakuuil. @epMeHThI, Kodep-
MEHTBHI, POJIb BUTAMHHOB B MX TIOCTPOCHUH.

4. DHepreTuuecKkoe 3HaYCHHE OKUCIUTEIBHOTO 1eKapOOKCHIINPOBAHUS TUPYBATA, CBSI3b C AbIXATEIbHOM
LETIbIO.

5. Anerun-KoA xak o6umii Mmetabomut. Cxema 00pa3oBaHUs U IYTH HCIIOJIb30BAHMSL.

2. [IpakTHYecKkasi MOATOTOBKA.

A) Jlabopamopnas paboma Ne 9. KonndyecTBeHHOE ONpe/iesieHIe TUPOBUHOTPAIHON KUCIOTH B MOYE KO-

JIOPUMETPUYECKUM METOJIOM 10 Y MOpaiiTy.

Lenb paboThI: HAYYUTHCS ONPEAEATH MMPOBUHOTPAJAHYIO KUCIOTY B MOYE KOJIOPUMETPUIECKUM METO-

JIOM.

[TupoBuHOTpasHAs KUCIOTA SIBISETCS OJHUM M3 IMPOMEXYTOUHBIX TPOIYKTOB YIIIEBOAHOTO 00OMe-
Ha. 3a cyTku ¢ mMouoit Beiaensercs 113,7 — 283,9 mxmonp (10 — 25 Mr) nUpOBHHOTPATHONW KHCIIOTHI
(IIBK). Conepsxanue nupyBaTa B KpOBU 310poBOro uenoseka 0,4 — 1,2 Mr B 1€eLUIUTPE KPOBH.

[Tpunuun merona: [1BK, B3aumoneiictBys ¢ 2,4-1UHUTPOGEHUITHIPA3HHOM B IIEIIOYHOM cpeje,
obpaszyer 2,4-nunutpodenunrunpason [IBK xénro-opankeBoro msera, HHTEHCUBHOCTh OKpPAIIUBAHUS
pacTBopa NponoploHaIbHa KOHLIEHTPALUK IUpyBaTa.

Metoauka npoBeaeHus pabotel: bepyT nBe npoOUpKH, B ONMBITHYIO HAIMBAIOT | MJI MOYH, B KOH-
TPOJBHYIO — 1 MJI TUCTHILIIMPOBAHHOM Boxbl. B 00e mpoOupku npunusaroT o 1 miu 2,5% cnuprosoro
pactBopa KOH. IlepememmBaroT comepx’umoe mpoOHpoK B TeueHue 1 MUHYTHL. B kKaxkmayio mpoOupky
npumuBaroT 1o 0,5 mit 0,1% pactBopa 2,4-nquHTpOdeHMIITHIPa3HHA, TIEPEMEIINBAIOT H OCTABIISIOT Ha 15
MUHYT IpU KOMHATHOW TemIiepaType Ui pa3BuTusi okpacku. [Ipody poromerpupyror Ha ®IKe mpotus
KOHTPOJISI ¢ CHHUM CBETOMMIBTPOM. Pacuér mpoBoasT 1Mo KanuOpoBOYHOMY TrpaduKy, HalICHHYIO BEJU-
YUHY YMHOXXAIOT Ha MOKa3aTeidb CyTOYHOTo quype3a (Mi).

Knunuko-nuarnoctuueckoe 3nayenue. [Ipun aButamMuHose u runoButamMuHo3e Bi B kpoBu u apy-
I'MX TKaHSAX, 0COOEHHO MO3re, HakamuBaeTcs Oonbioe koauuectBo [IBK u yBennuuBaercst e€ BbiBeze-
Hue ¢ Mouoil. CozeprkaHue 3TOH KHCIOTHl B KPOBM M MOYE BO3pacTaeT IMpU caxapHOM Auadere, cepled-
HOM HEI0OCTaTOUYHOCTH, TUNEPQYHKIIUU THIIOPHU3APHO-aAPEHATIOBOI CUCTEMBI.

Pe3ynbratel: oneHnTs koHueHTpauuto [IBK no cpaBHEHUIO ¢ HOPMOIA.

BriBobr:

b) Pewuumsb cumyayuonusie 3a0auu.
1. Bribepure coenuHeHUs, y4acTBYIOIIME B MEPEHOCE AIEKTPOHOB COT SIHTAPHOM KUCJIOTHI HA KHC-

JIOPOJ] U Pa3MECTUTE X TaK, KaK OHU PacIoyiaratoTcs B IbIXaTeIbHOMN 1IeTH:

[uroxpoMokcuaasa
YOuxuHoH

HAJIH — nerunporenasa
HAJ'

uToxpom ¢

Kucnopon
Manataeruaporenasa
HAID"
CyxuuHataeruaporesasa
QH2 — nerunporenasa

e R =

CamocrosiTe/ibHAsi BHeayIMTOPHAasi padoTa 00y4arouuxcs 1o reme:
3aoanus 01 camocmoamenbHoll 6HeayOumopHoil padomusl CHy0eHn 06 o YKA3AHHOU meme:

1) Osnaxkomumuvcs ¢ meopemuyeckum Mamepuaiom no meme 3aHsamusi ¢ UCNONb308AHUEM KOH-
CHEeKmMOo8 JIeKYull u/unu pekomMeHoyemou y4eOHoU Iumepamypbi.

2) Omgemums Ha 8ONPOCHL 0I5t CAMOKOHMPOJIA

1. Kakue stamnsl BKIIOYAIOT crienuduaeckue u o001mue myTu karadonmusma?
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2. [Tokaxxurte cxemy paboThl GepMEHTOB U KOPEPMEHTOB MUPYBATACTHIPOTEHA3HOTO KOMITJICKCA.
3. Hanummre XMMHU3M OKUCIIUTENBHOTO 1eKapOOKCHUITUPOBAHHS allb(a-KeTOTIyTapOBON KHCIIOTHI.

Pexomenayemas iuteparypa:
OcHoBHasi:
1. Bepesos T.T. KopoBkun b.®. buonornyeckas xumusi. Y4eOHHK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:OAO «M3marensctBo «Meauiuaay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcumnoB E.B., Cunaea C.A. buonorudeckast xumusi. Y 4eOHUK.
— 3-e u3nanwue., ucnpasieHHoe. — M.: OO0 «3narenscTBO «MenunuHcKoe HHGOPMAITMOHHOE
areHTcTBOY», 2017, 496¢
3. buoxumusa: YdeOHO-MeTOMUUYECKOE MTOCOOUE ISl CTYJICHTOB MEIUIIMHCKHUX BY30B (COCTaBUTEIH
A.B. Enuxos,C.H. ITonomapesa, [1.1. [{anok, O.}O. ITonosa) - Kupos: KupoBckast rocyaapcTBeH-
Hasg MeIuIuHcKas akagemus. - 2016. - 110 c.
JlonotHUTe/ILHAS JIUTEpPaTypa:
1. buonornyeckasi XuMus ¢ ypakHeHussMu 1 3a1adamu: YueOnuk / [Tox. pen. E.C. CeBepuHna.
- 4-e w3 ., uctp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: w.
2. @usnonorus npixaHus: yueonoe mocoodue / cocrapurenu: M.A. Hacroenosa, A.B. Enukos -
KupoBckas rocyapcTBeHHast MequuHcKas akajgemus, 2012. - 88 c.

Tema 3.4: O0mme myTH KaTa60/AU3MAa, UK TPUKAPOOHOBBIX KHUCJIOT.

Iesab:YcBouTh MOCIEN0BATENbHOCTh peakuuil Hukiaa TpukapooHoBbix kuciaoT (LITK) u ero 3nauenue.
[Tonp3ysick cxeMoii KaTaboIM3Ma OCHOBHBIX IMHUINIEBBIX BEIIECTB, YMETh COCTABHTH CXEMBI: a) MyTel 00-
pa30BaHUs ¥ OKUCIIEHUS MUpYBaTa; 0) myTei o0pa3oBaHMs U pacxofoBaHus aueTui-KoA.

3agauu: M3yunuTh MexaHu3Mbl 00pa30BaHUS U MCIIONIb30BaHMs Uy BaTa U aueTiii-KoA kak o0mux me-
TabOIUTOB. YCBOUTH IOCIEI0BATEIBHOCTh PEAKIIMM TPUKAPOOHOBBIX KUCIOT M ero 3HadeHue. IloHATh
B3aMMOCBSI3b M B3aMMOOOYCIIOBIEHHOCTE OOMEHOB YTJIEBOJIOB, JIUITHIOB U OCJIKOB.

OO0yuarommiicsi 10/15keH 3HATh:3Tabl KaTaboJIM3Ma MUTATENbHBIX BEIIECTB, POJb U MECTO OKHUCIECHUS
nukia Kpedca B oOMeHe BelecTs.

OO0yuarommiicss 10J5KeH YMeTh:pacCUMTHIBaTh KOJUYECTBO MoJieKysl AT® mnpu oKHCIeHUHM OpraHuye-
CKHUX BEIIECTB

OO0yuarommiicsi 10J7KeH BJaJdeTh: B3aUMOCBA3bI0 MEXIY peakUMsMHU okucieHus nupysara, LITK u
KHU3HEIEATEIbHOCThIO OPraHu3Ma.

CamocrosiTe/ibHAA Ay AUTOPHAasi paboTa 00y4yaroIuXcs M0 Teme:
1. OTBeTHTH Ha BONPOCHI N0 TeMe 3aHATHS
1 (Huxn tpuxap6onoBbix kucioT (L{TK) — oOmuit metabonuueckuii korén opranusma. [locnenosa-
TEJILHOCTh PEAKLUI U XapaKTepUCTHUKA (hePMEHTOB.
2 Csa3b LITK ¢ gerxarensHol 11enbio, ckoiibko AT® o6pasyercst 3a 000poT?
buonoruueckas pons LITK, yro monnmarot nox amdudommunoctsio LITK?
4 Perynsauus LITK. Kakue ¢pepMeHTHI SABISAIOTCS PETYISATOPHBIMU, KAKUE META0OIUTHI U KaK Ha HUX
BIIVSIEOT?
Hanummre crpykTypHbIe GOpMYIIBI CyOCTPAaTOB OKUCIEHHUS B IIMKJIE TPUKAPOOHOBBIX KUCIIOT.
6 Hanummre peakiuto okucienus B LITK, kotopas oOecrieunBaeT NOCTYyIIEHHUE SJIEKTPOHOB B YKO-
POUYEHHYIO BIXaTENbHYIO LEIb.
7 Ckonbko Monekyn AT® obpasyercs B LITK myrém cyOctpatHoro dhocdopunupoanus? Kaxoit
cyOcTpar 310 oOecnieurnBaet?
2. PemnTh CUTyal[MOHHBbIE 321a4H
1) Anroputm pazbopa 3am1aq
[Tynbna siBrsieTcst OMOIOTHYECKUM OapbepoM, KOTOPBIN 3alUIaeT 3yOHYIO MOJIOCTh M MEPUOIOHT
0T WMH(EKINH, BBIMONHIET MIACTUYECKYI0 M Tpoduueckyro (yHKIMI0. XapaKTepU3yeTcsl MOBBIIIEHHOM
aKTUBHOCTBIO OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB , MO3TOMY, BBICOKMM NOTPEOJICHUEM KHC-
nmopoaa. ACKOpOMHOBAsI KUCJIOTa UTPAET BAXKHYIO POJIb B METa0O0JIM3ME OPTaHOB U TKaHel. JleiicTBue BU-
TaMHUHAa CBSI3aHO C €r0 y4aCTHEM B OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIMSX U YIIYUILIEHUEM DHEP-
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reTUYeCKOro 0OMEHa B TKaHSIX.

OO0mbscHUTE, Kakoil MexaHu3M oOpa3oBanus AT® B kJeTkax CTUMYJIHpYET BBeaeHue Butamuna C,
JUISL 3TOTO:

A) Ha30BUTE OCHOBHOM croco0 oOpazoBanus AT® B KileTKax U U300pa3UTe COOTBETCTBY-
IOLIYIO CXEMY;

b) HazoBure xomruiekc LI13, koTopsiit cnocoOeH BoccTaHaBIUBATh BUTaMuH C;

B) npennonoxxure, 4T0 NPOUCXOAUT MPU HEAOCTATKE ACKOPOMHOBOM KUCIIOTHI.

2) [pumep 3amaun ¢ pazdOPOM IO ATTOPUTMY

Orger:

A) OcHoBHBIM criocoOoMm cuHTe3a AT® B opranusme sBISCTCS OKUCIUTENbHOE (HOChHOPHINPOBA-
nue AJI®, koropoe obecrmennBaeTcs COMpsKEHHEM pPadOThl (hepMEeHTAaTHBHBIX KomIuiekcoB LIIID wu
AT®-cuHTa3bL.

B) ackopOuHOBast KHCII0Ta CIIOCOOHA BOCCTAHABIIMBAThH IUTOXPOM-C OKCHa3y (koMiuiekc V)

B) Ilpu HemocTtaTke acKOpOMHOBOW KHCIOTBI CKOPOCTb OKHCIUTEIHHOTO (HhochopuaInpoBaHus
AJ1® camxaetcs. MeTtaboau3M TKaHEH U OpraHoB OyeT 3aMeIAThCS.

3) 3amaum I CaMOCTOSATENILHOTO pa3dopa Ha 3aHSITUH

1. KakoBa cyap0a pagnoakTUBHOM METKH, €CIIM KaXKI0€ U3 CIEIYIOIIMX COCTUHEHHH M00aBUTH K
KIIETOYHOMY CyOcTpary, coaepxameMy ¢epmeHThl U kodaktopel LITK u mmpyBatmeruaporeHa3HbIHN
KOMILIEKC.

2. Byxer mu nmpoucxoauTh HAKOIUICHHE OKcaloaleTaTra, €Clid K SKCTPaKTy, coaepkameMy (hepMeH-
161 1 KoakTopsl LITK, nob6aButs anernn-KoA?

3. B cycnensuto mutoxoHapuii nobasmim 0,6 mMons/mn manara u 0,3 mmons/n AJlD.
[lornmomenne  kuciopona, HayaBiueecs  cpasy 1mocie  jgobaeneHus wmamata u AJlD,
yepe3 HEKoTopoe Bpemsi mpekpatwiock. Ilouemy? 3atem Kk mpobOe A00aBWIM  pacTBOP
TeKCOKHHA3bI U TJIFOKO3BI - MOTJIONIEHNEe BHOBL Hauanock. [louemy
3. 3apanus 1Jisl TPYNNOBOii padoThI
1. Cxkonbko monekyn AT® u kakum myTéM MOXKET CUHTE3UPOBATHCS MPH OKHUCIIeHuu 1 Mok cybcTpaTa
B YKa3aHHBIX PEaKIUsIX:

A) mupyBar———CO2 + H20

b) anetnn-KoA ——» CO2+ H20

B) nupyBar ———panetuin-KoA

I') cykuuHaT—— OKcayoaneTar

J) u30uUTpaT —— 0-KETOTIyTapar

E) nupyBar ——» cykuunmi-KoA

X) pymapar ——— manar

3) a-KeToriayrapaT——» Majar

W) nzouurpaT ———» CyKIMHAT
2. Kxaxnomy u3 ¢pepMeHTOB OA0EpPHUTE COOTBETCTBYIOIINN KOPEPMEHT:

1. WMBouutpatneruaporeHasa A.Tem
2. ManataeruiporeHasa b.I'eM 1 non menu
3. Iluroxpomokcugasza B. DAL
4. CyKuuHaTAEruIporeHasa I'. ®©MH
5. QHz-nermaporenasa . HAJI®"
6. HAJIH-neruaporenasa E. HAI"
XK. HS-KoA
3. Kaxkue BemecTBa U3 MEpEYUCICHHBIX HIDKE OYIyT TOPMO3UTHh OKUCIEHHE M30LUTPAaTa B MUTOXOH-
JpUsX:

a) 6apoutrypatel; 0) AlD; B) AT®; r)HAIH; n)2,4-muaurpodeHon?
4. Beibepute hepMeHTHI KA TPUKAPOOHOBBIX KHCIOT, aKTUBHOCTh KOTOPBIX YBETMUUBAETCS MIPH T0-
BhIICHHH KOHIIeHTparn HAJT™ B kietke:
a) akoHWTa3a; ©O) nuTpaTcuHTasza;, B)dymapasa;
I') U30UUTPATAETUIPOreHa3a
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5.

[Tpu nepeno3upoBke OapOUTYPATOB 3HAUMTEIBHO CHUKAETCS CKOPOCTh PEAKLIMI LIUTPATHOTO IIUKJIA.
Hcnonb3ys cxemy LITK 1 cxeMy MUTOXOHpUANBHOM LIEMH MEPEHOCA HIIEKTPOHOB, OOBICHUTE:

A) Kakye peakIMy UTPATHOTO LKA OKAXKYTCs 3a0JIOKUPOBAaHHBIMU B 3TUX YCIOBUSX;

b) 4ro sBAsSETCS IPUUMHON TOPMOKEHUS ITUX pPEAKLIU?

W3 npuBeAEHHBIX HUXKE NOJOXKEHUN BbIOEpUTE T, KOTOPbIE CBA3aHbI MUTOXOHAPUAIBHBIMU (OopMa-
MU TUIIO3HEPIE€TUYECKUX COCTOSHUMN:

HenocraTok kucnopoaa Bo BAbIXaEMOM BO3/1yXe€.

Hapymenue nienoctTHOCTH MeMOpaHbl MUTOXOHIPUH.

Hapymenust kpoBooOpareHus.

I'ononanue B Te4eHUE CYTOK.

I'mnoBuramuHo361 BUTaMUHOB B1, B2, PP.

JeiicTBue pazodmuTeneit qpixanus u GochopuIMpOBaHHUSL.

WNuru6uposanue pepMEHTOB IUTPATHOTO LIUKJIA.

No akowdpE

CamocTosiTesibHAsi BHEAYUTOPHAsI pa00Ta 00y4aloIMuXCcH 110 TeMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CHy0eHm 06 no YKA3aHHOU meme:

1) Osznaxomumoucs ¢ meopemudyecKum mamepuaiom no meme 3aHAmusd ¢ UCnojilb306aHuemM KOH-=

CNeKmos 1eKyull u/uiu pekoMeHOyemMol yY4eOHOU Iumepamypoi.

1.

10.

11.

12.

13.
14.

2) Omseemums Ha 60NPOCHL OJis CAMOKOHMPOIISL
ITonsatue 06 oOMeHe BemecTB U 3Hepruu. [Iponeccsl katabosin3Ma U aHabOIM3Ma, UX XapaKTEpUCTHU-
Ka U B3aMMOCBS3b. DH/IEPTOHUYECKHE U 3K3€PrOHUUECKHUE PEAKIIUN B META0OIU3ME.
Kakue cyOaTOMHBIE YacCTHIIBI OPraHUYECKUX BEIIECTB SBISIOTCS HOCUTENSIMU SHEPIHH, UCHOJIb3Ye-
MOl OpraHu3mMamu JUisi IPOLIECCOB KU3HEAEITeNbHOCTH? KakuMu XUMUYECKMMH NMPEBpaIleHUusIMU U
JUISL YEero JOJIKHBI [TOJIBEPTHYTHCSI OPraHUYECKUE BEIECTBA, YTOObI KJIETKH MOTJIM UCIIOJIb30BaTh AJIS
CBOEH KU3HEJEATEIIbHOCTH UX MOTEHIIMAIbHYIO XUMUYECKYIO SHEPTUI0?
Kakue MexaToMHbIe CBSI3U Ha3bIBalOT Makposprudeckumu? HazoBute Hanbosee yacTo BCTpEUArOLIU-
€Csl MAaKpOAPIrUYECKHE BEIIECTBA.
KakoBa cynp0a 31eKTpOHOB (M IPOTOHOB), OCBOOOXKIAIOIIMXCS B KJIETKaX B Ipolieccax pacrnaja op-
TaHWYEeCKUX cyOcTpaToB (MeTabomuToB)? UTO MPOMCXOTUT C YHEPTUEH AIIEKTPOHOB B IMPOIECCE MX
MUTPALlUU 1O JbIXaTEIbHOM LIETTN B MUTOXOHIPHSIX ?
Uro noHUMarOT Moj ajieHu10BoH (ageHunatHoi) cuctemoi? Kakosa poias AT® B opranuszme? Kako-
BO cymmapHoe koiuuecTBo AT®, cuHTesupyromeecs (M pacragarouieecs) 3a CyTKH B OpraHHU3Me
B3pPOCJIOTO YeIoBeKa?
CoBpeMeHHbIE TIPEACTaBICHUs 0 OMOJIOrMYeckoM okucieHuu. OOmas XapakTepucTUKa JbIXaTeabHOI
uenu. CyOcTtpaTsl. DepMeHTH! U KOYEepMEHTHI AbIXaTesIbHON 1enu. VX nokann3anus.
HAJI-3aBucumble neruaporeHassl. CTpoeHHE OKHUCIEHHOW M BoccTaHOBiIeHHOW ¢opmbel HAJl u
HAI®. Baxneiimue cyoctparsl HAJ[-3aBUCHMBIX JeruiporeHas.
®A/Jl-3aBUCUMBIEC JCTUIIPOTEHA3Bl: CYKIMHATAETHAporeHaza u ammi-KoA-meruaporenasza. YdacTtue
BUTaMHMHa B2 B 00pa3oBanuu npocretuueckoi rpynnsl @A/
JlanpHelmuii myTh 3J€KTPOHOB B JIbIXaTEIbHON LENU: y4acTUe YOUXUHOHA, IUTOXPOMOB U IIUTOXPO-
MOKCHUA3BbI.
OxucnurensHoe gochopunuposanue. Yro takoe korpduuneHt pochopunuponanus P/O? Yemy on
paBeH B cllydae IIOJHOW U YKOPOUEHHOM LieNel TpaHCIIOpTa dJIEKTPOHOB?
Kaxue yyacTku qpIxaTeslbHOM 1eny 00eCeurnBaloT CONpPsHKEHUE OKUCIeHUs ¢ ochopunrpoBaHueM?
ITouemy? Uto mpexcraBiser cob0i compsraromiee ycTpoicTBO U KakoBa ero ¢pynkuusa? Kakoii ¢ep-
MEHT B COIpPSATAIOIIEM YCTPOHWCTBE OOECIeUnBaeT MCIOJIb30BAaHUE IHEPTHH TPAaHCMEMOPAHHOTO IO-
TeHIHana?
Penokc-norentuansl epMEHTHBIX CUCTEM JIBIXaTeNbHOMU 1enu. bromornueckoe 3HaueHNEe KacKa Ho-
I'0 BBIJICJICHUS Y)HEPTUU.
Uto moHMMaroT o1 IpOTOHHBIM ITMKIIoM? KakoBa ero 6mosiornaeckast GyHKITHs?
Pazobuienne oxucnenus u ¢gochopunupoBanus. Kakue BemecTBa sBIAIOTCA pa3o0IIUTENSIMU U TO-
YeMy MX Tak Ha3biBatoT? UTO MOHMMAIOT O] CBOOOIHBIM OKHCIeHHEM? B Kakux ciaydasx OHO yBe-
JINYNBaAETCS?
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Uro Takoe cyobctpatHoe ¢ocdopunupoBanue? Hamumure peakiuu cyoctparHoro dochoprimpona-
HUs ¢ ydactueM 1,3-nudocdornunepara; ¢ yuactueM ¢pochoeHonmupyBaTa; ¢ ydacTHEM CYKIIMHUII-
KoA. CocTaBHO# 4acThIO KaKUX MPOIECCOB SIBISIOTCS ATH peaknuu? Hamumure peakiuio oOpazoBa-
Hust AT® ¢ yuactuem kpeaturgocdara.
MukpocomanbHoe okucienue. OO0mas cxema peakiuil THIPOKCUIMPOBAHUS, U UX OHOJIOTHYECKOE
3HaYEHHE.
[Tonstue o merabonuyeckux nytsax. LlenTpanbubie u cneunduueckue . LleHTpanbHbie METaOOIUTHI U
KITIOYeBbIe (DEPMEHTHI.
[TupoBuHoOrpagHas kuciora u auetui-KoA: mytu oOpazoBaHus U IMyTH UCIOJIb30BAaHUS B OpPraHU3ME.
3HavYeHHE 3TUX MPOLIECCOB.
OxucnutensHoe AeKapOOKCHIMPOBaHUE MUPYBaTa: MOCIEI0BATEIbHOCTh PEAKUi U OMOIHEpreTHYe-
ckuit 3pPexr.
Hanummre peakiyuy OKUCIUTENBLHOTO NEeKapOOKCUIMPOBAaHUS MUPYyBaTa, BKIIIOYas 00Opa3oBaHUE ale-
tiin-KoA. HazoBure yudactByromue pepmentsl. Kakue kodepMeHTHI y4acTBYIOT B 3TOM Tporiecce?
Kakne BUTaMHHBI y4aCTBYIOT B IIOCTPOCHUH MOJIEKYII 3TUX KOohepMeHTOB?
Hukn TpukapOOHOBBIX KUCIOT: MOCIEI0BATENLHOCTh peakluii 1 Ouonoruueckoe 3HauyeHue. Kakosa
CBSI3b MEXIY OOMEHOM YTJIEBOJOB, )KHUPOB U OEJIKOB U IIUKJIOM TPHUKapOOHOBBIX KHUCIOT?
HazoBute cyOcTpaThl OKHCICHHS B IIMKJIE TPHKApPOOHOBBIX KHUCIOT. KakoBa cynpba Bomopona (3iiek-
TPOHOB U MPOTOHOB), OCBOOOIUBIINXCS MPHU JETUIPUPOBAHUH STUX CyOCTpaToB. CHHTE3 KaKOro KO-
nrgecTBa MoJieKyll AT® B npIxaTenbHBIX IETsIX 00ecreurnBaeT OUH 000POT IUKIA TPUKAPOOHOBBIX
KHCIIOT?
Kakas peakuus OKUCIICHHSI B IUKJIE TPUKAPOOHOBBIX KHCIOT 00ECTIEYMBAET MOCTYIUICHUE AIIEKTPOHOB
B YKOPOUEHHYIO AbIXaTeNnbHYI0 1enb? CKoybKo 3TO faet kietke Mosekyl AT®? Ckoinbko MoOJEKy
AT® Bo3HUKAET B IIUKJIE TPUKAPOOHOBBIX KHUCIIOT ITyTeM cybcTpatHoro (ochopunupoBanus? Kakoit
cyOcTpar 310 oOecnieurnBaet?
N300pa3uTe NpUHIMITHAIBHYIO CXEMY IIHKJIa TPUKapOOHOBBIX KUCIOT. HanumuTe dpopmynamMu 4actb
LMKJIa, BKItoYas 00pa3oBaHUE U3OIUTPATa; HAYMHAS C IIC-aKOHUTOBOM KUCIIOTHI U BKJIIOYasi o0Opaso-
BaHUe CyKUMHWI-KOA; HauMHast ¢ 0- KETOTIyTapara U BKIIIOYask SHTAPHYIO KHCJIOTY; HauWHAas C CyK-
[[MHATA.
Kakue dhepmenTsI IMKIa TPUKAPOOHOBBIX KUCIIOT SIBIAIOTCS peryaaropHeiMu? Kakue MeTaboIuThl u
KaK Ha HUX BiIUAOT? UTO MOHMMAIOT 10/ aM(pUOOTMYHOCTHIO IIUKJIA TPUKAPOOHOBBIX KMCIOT?
3) Ilposepums c8ou 3HAHUS C UCNONL3OBAHUEM MECMOB020 KOHMPOJIsL
1. KOOEPMEHTAMU MVJIbBTUGEPMEHTHOI'O ITMPYBATAEI'MAPOI'EHA3HOI'O KOM-
[TJIEKCA SABJISIOTCA:
1) ®MH, Tuamunnupodocdar, Ko3H3UM A
2) tnamuanupodocdar, munoesas kucinora, GAJ|
3) nmunoeBas kucnora, AJI, KosH3UM A
4) nunoesas kucinorta, ®AJ], HAJT', tuamunnupodocdar, KosHzum A
5) Tuamunnupodocdar, munoesas kucnora, HAJL*
2.KODH3UM A BBIIIOJIHAET ®@YHKIMIO IEPEHOCUYMKA:
1) METHUIIBHOM TPYIIIIBI
2) hOpPMUIIBHO# TPYTIITBI
3) aMIBHBIX TPYII
4) aMHUHOTPYTITIBI
5) bochaTHbIx rpyrmm
3.IIPU OKNCJIMTEJIBHOM JEKAPBOKCUJIMPOBAHUU N3 ITMPYBATA OBPA3YETCA:
1) murpar
2) aueTUiI-KO3H3UM A
3) o-keTorimyrapar
4) mponuoHaT
5) amerwmi pocdar
4. OKUCJIMTEJIBHOE JEKAPBOKCUJIMPOBAHUE ITMPYBATA COITPOBOXJIAETCA

OBPA30OBAHUEM:
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1) 1 mone ATD
2) 2 Mo HAJTH « H'
3) 2 montb ATO
4) 3 monms HAJIH « HY
5) 1 mon» HAJZTH « H*
5. TUTIOOHEPTETUYECKOE COCTOSHUE MOXET BO3HUKHYTbh BCJIEACTBUE JE-
OUINUTA BUTAMUHA Bi, IIOTOMY YTO:
1) HapymraeTcs OKUCIICHHE UPyBaTa
2) TOPMO3UTCS IbIXaTeIbHAS 1IETh
3) MHTUOUpYeTCs IIUTPATCUHTA3a
6.B OKCIIEPUMEHTE C WU30JIMPO-BAHHBIMU MHUTOXOHAPUSIMU B KAUECTBE
OKUCJIIAEMOI'O CYBCTPATA UCIIOJIb30OBAJIM NU30LUTPAT. B IIPUCYTCTBUU KAKHUX U3
MNEPEUYNCJIEHHBIX BEIIECTB BYZAET TOPMO3UTHCS OKHUCJIEHUE CYBCTPATA:
1) amuTan HaTpHUs, POTEHOH, 2,4- THHUTPOPEHOIT
2) amuran Hatpusi, porenon, HAJITH
3) amuran HaTpus, poTeHoH, AJID
7. B OKCIIEPUMEHTE HA JbIIIAIINX MUTOXOH/JIPUAX B JIBE ITPOBbI (A U B), CO-
JIEPXXAIME 110 1 MJI CYCITEH3UM MUTOXOH/IPUI, JIOBABUJIM OJVMHAKOBOE KOJIU-
UECTBO MAJIATA U AJ1®. B ITPOBY «A» BHECJIM EIIE AOIOJIHUTEJIBHO T'JIFOKO3Y U
I'EKCOKMHA3Y. B KAKOI 13 I[TPOb CKOPOCTH ITOTJIOIIEHNS KUCJIOPOJIA BYJET BbI-
HIE?
1) a>6
2) a<6
8. B PE3VJIbTATE OJJHOI'O HUKJIA TPUKAPBOHOBBIX KUCJIOT, CBA3AHHOI'O C
JIBIXATEJILHOM IEIIBIO, OBPA3YETCS AT®:
1)6
2)3
3) 12
4) 24
9. TIPY OKMCJIEHUU 1 MOJIb TJIFOKO3bI B IITK, CBI3AHHOM C JIBIXATEJIbHOM
LEITBIO, OBPA3YETCA AT®:
1)3
2)6
3) 12
4) 24
10. KOJIMYECTBO AT®, OBPA3VYIOUIEECH TTPU OKWUCJIEHMU 1 MOJIEKYJIBI NU30-
[IUTPATA, PABHO:
1)2
2)3
3)1
4)0
Ortsertsl: 1-2; 2-3; 3-2; 4-5; 5-1; 6-2; 7-2; 8-3; 9-4; 10-3.

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepesos T.T. KopoBkun b.®. buonorndeckas xumusi. Y4eOHHK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:OAO «M3natensctBo «Memuimaay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonoruueckast xumusi. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeaunnHCKOoe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: Yd4eOHO-METOAMUYECKOE MOCOOMe I CTYJICHTOB MEIUIIMHCKAX BY30B (COCTaBHTEIH
A.B. Enukos,C.H. [Tonomapesa, [1.1. [{anok, O.}O. Ilonosa) - Kupos: Kuposckasi rocyapcTBeH-
Has MeIUIIMHCKasa akagemus. - 2016. - 110 c.
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JlomoJIHuTeIbHAS JINTEpaTypa:
1. buonornyeckast XuMus ¢ ynpakHeHussME 1 3anadamu: YueOHuk / [Tox. pen. E.C. CeBepuna.
- 4-e w3 ., uctp. - M.: I'DOTAP-Menana, 2011. - 624 c.: un.
2. ®usuonorus apixanus: yaeoHoe nocobdue / cocrapurenu: M.A. Yacroenosa, A.B. Enukos -
KupoBsckas rocynapcrBeHHast MequiMHCKas akagemusi, 2012, - 88 c.

Tema 3.5: KosutokBuym Ne2 «BBeienue B 00MeH BenlecTB. buosornyeckoe okucjieHue»

Llesb: mpoBepuTh YCBOCHUE 3HAHUI 110 TeMe «BBenenue B 0OMeH BelecTB. buoJornueckoe OKUCICHHE»
Oo0yuaroimuiicsi 10/2KeH 3HATh: XUMHU3M OOIIHMX MyTel KaTaboau3Ma.

OOyuarommiicst 10JIKeH yMeTh:00bsACHATh MyTH cuHTe3a AT® B kiieTke

OOyyarommiicst 10JI2KeH BJIaJeTh: B3aUMOCBA3bI0 MEKIY CTPOCHHUEM M CBOMCTBAMM BELIECCTB.

CamocTosiTeibHAsI ayIUTOPHAsI pad0Ta 00yYaOIIMXCS 110 Teme:
1. Pelinth TecTOBBIE 32 JaHUS
DHepreTuYecKuii OOMeH.

1) VYkaxuTe y4aCTKH JIbIXaTEIbHOM IEMH, TPAHCIIOPTUPYIOLIHE:
a) IIpOTOHBI U NEKTPOHBL. ................
b) TOIBKO SIMEKTPOHBI..........ceeeven.n..
2) OxapakTepu3yHTe MPOIECChl CyOCTPATHOIO U OKUCIUTENBHOTO (hochOpHInpoBaHHS:
a) —cyocrpatHoe hochopUITHpOBaHHE
b) - okucnuTenbHOE hochopHUITHpOBAHIE
C) — oba mporecca
d) — =M oxuH M3 HEX
(1) O6pazoBanue AT compsHKEHO € IEPEHOCOM AIICKTPOHOB IO bIXATEILHOMN LT
(2) ObpaszoBanue ATD He Tpebyroiee moTpedIeHNEe KUCIopoia
(3) DochopumpoBanue CyocTpaToB
(4) Cunte3 AT® ux AJI® u H3POj4 ¢ ucrons3oBaHreM 3HEPTHH.
3) Yemy paBen ko3 dunuent P/O npu oKUCIeHHH MajlaTa B HUXKE IPUBEACHHBIX YCIOBHSIX (MPOTUB
Ka)XJIOTO ITYHKTa TIOCTaBbTE COOTBETCTBYIOIYIO BennunuHy P/O)?
a) — 0e3 IOMONHUTEIBHBIX JOOABOK. .................
b) - mpu no6aBieHNN B MHKYOAIMOHHYIO CPEly POTEHOHA M CYKIIUHATA. . .. ......
C) — npu n00aBJICHUH B Cpeay UHKYOarwu 2,4-THHATPOPEHOMA. ... ... ... ... ..
4) Pacnpenenute yKa3aHHbIC HUKE BEIIECTBA 110 MEXaHU3MY UX JICHCTBHUS:
a) — MHTHOUTOPHI TKAHEBOTO JBIXAHHS;
b) —pa3oOmuTenn OKUCIUTETBHOTO POCHOPHIUPOBAHUSL.

(1) AaTuMurua A (5) 2,4-nuauTpodeHon
(2) BanuHomunux (6) Tupokcuu
(3) bapburypartsr (7) XKupHble KUCITOTHI
(4) Okcanoarerat (8) Llmanumpr.
5) Kakue kohakTopbl CHOCOOHBI 00pPAaTHMO (PUKCHPOBATH JIBa MPOTOHA?
a) ®MH c) ®AN
b) HAJ d) Keneso B ruroxpomax

6) Kakwue cTpyKTyphl He 6X00sam B COCTaB KOMILICKCOB JIbIXaTEILHOU TIeTTH?
a) Kosuzum Q u uroxpom C
b) Ilutoxpom b u IUTOXPOM C1
c) Cykumuataeruaporenasa u HAJIH- neruaporenasa
d) Iurtoxpomsl a u a3
7) OxucnurenbHoe GochOpUIUPOBAHUE B IBIXATEIBHOM I MUTOXOHPUI — 3TO:
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8)
9)

a) OopaszoBanue AT® 3a cueT sHEPTUU CyOCTPATOB;

b) O6pazoBanune AT®, He TpedyroIee pacxoaa KUCIOPOIa;

c) Oo6pazoBanue AT®, conpskeHHOE C IEPEHOCOM JJIEKTPOHOB 10 JIbIXaTEILHOMN HIEIIH;
d) Oxwucnenre AT® B ApIXaTENBHOM 1EITH;

e) Pacnag AT® no AJAD u pochopHOit KUCTOTHI.

Heb6enxoBbIM KOMIOHEHTOM LIUTOXPOMOB SIBIISIETCS .. .veueneenennenenanenns

Jlist mocnenoBaTeibHOTO OKuceHus cykuuaara 10 CO2 U BOJbI HEOOXOIUMBI:

(1) ®MH (5) Lyt c1 (9) Kucnopon
(2) Ko Q (6) Lur aaz (10) car
(3) AL (7) Hur ¢

(4) Lur b (8) AT®-cunTasa

2. OTBeTHTH HA BONIPOCHI 10 TeMe 3aHATHUS
1. ITonsTue 06 oOMeHe BemecTB U YHepruu. [Iponeccr karabonau3ma U aHabOIU3Ma, UX XapaKTe-
PHUCTHKA U B3aUMOCBS3b. DH/IEPrOHUYECKHE U 3K3€PrOHMUYECKHE PEAKIIMK B META00IHU3ME.

3. Kakme cybaromHbIe YacTHIBI OPTaHUYECKUX BEIICCTB SBIISIOTCS HOCHTEISIMU JHEPTHUH,
UCTIOJIB3yeMOW OpraHM3MaMH JUIs MPOLECCOB KU3HEAEATEIbHOCTH? KakuMu XMMHUYECKUMU TTpeBpa-
LICHUSIMU U JUIS Y€ro JOJDKHBI MOJBEPrHYTbCS OpPraHMYECKUE BEIIECTBA, YTOObI KJIETKH MOIJIU HC-
MOJIb30BATh ISl CBOCH JKU3HECSTEIHbHOCTH UX MOTECHIIMATIBHYIO0 XUMUYECKYIO SHEPTHIO?

4. Kakue MexaTOMHBbIE CBSI3W Ha3bIBAIOT Makpospruueckumu? HazoBute Hambosee yacto
BCTPEYAIOIIUECS MAKPOIPTUUECKUE BEILIECTBA.

5. KakoBa cynp0a 31eKTpOHOB (M IPOTOHOB), OCBOOOXIAIOIIMXCS B KIETKaX B IpoIeccax
pacmama opraHmyecKkux cyocrpartoB (MerabomuToB)? UTO MPOMCXOIUT C JHEPTUCH IJICKTPOHOB B
IpoIecce UX MUTPALIUU 110 IbIXaTEeIbHOM 1IeNU B MUTOXOHIPUsX?

6. UYro moHMMArOT MOJ aACHWIOBOW (aneHuiaTtHoi) cuctemoii? Kakoa pons AT® B opra-
Hu3Me? KakoBo cymmapnoe konumuectBo AT®, cunTesupymomeecs (M pacnajaromieecs) 3a CyTKd B
OpraHHU3Me B3pOCJIOro yenoBeka?

7. CoBpeMeHHbIE NpEACTaBICHUS O OMOJIOTMYECKOM OKMcieHHu. OOmas XapakTepHCTHKa
neixatenbHoi nenu. CyOctparbl. epMeHTHI U KOPEpMEHTHI JAbIXaTeNbHOM Lenu. VX nokanuzanus.

8. HAJI-3aBucumble nerujporeHasbl. CTpoeHHE OKUCIEHHOW M BOCCTaHOBJIEHHOW (hopMbI
HAJl u HA1®. Baxwueiimmue cyoctpatsl HAJ[-3aBUCHMBIX IeTHAPOTeHA3.

9. ®AJl-3aBHCUMBIE JETUIPOTE€HA3bl: CyKIMHATAETHApOreHasa u aumia-KoA-nerngporenasa.
VYyactue ButamuHa B2 B 00pazoBanuu npoctetnueckoil rpynnsl GAJL.

10. {anpHEHIMIA yTh JIEKTPOHOB B JbIXaTEIbHON LENU: yYacTHe YOUXHUHOHA, IUTOXPOMOB U
IIUTOXPOMOKCHIA3bL.

11. OxucnurensHoe pocopunupoBanue. Uto takoe kodpuiuent pochopunupoanus P/O?
UeMy OH paBeH B ciy4yae MOJHOW U YKOPOUEHHOH 1eneil TpaHCHopTa 3JIeKTPOHOB?

12. Kakue yyacTKHU JbIXaTeNbHOM Ieny 00ecrneunBaloT CONpsDKEHUE OKHCIeHHs ¢ Gochopu-
nupoBanueM? [Touemy? Uto npeacraBisieT coboil conmpsiraroiiee ycTpoicTBO U KaKoBa €ro QyHKIus?
Kakoit epmeHT B compsraromeM ycTpoHCTBe 0OecreyuBaeT MCIOJb30BAaHHE PHEPTUU TPAHCMEM-
OpaHHOTO MOTeHIInana’?

13. Penokc-noTeHuunansl hepMEHTHBIX CUCTEM JbIXaTelbHOU 1enu. bruonornyeckoe 3HaueHue
KaCKaJIHOTO BBIJICIICHHS YHEPTHH.

14. Yo noHMMaroT o NpoTOHHBIM IKI0oM? Kakoa ero Ouosnoruueckas GpyHkIms?

15. Pa3o6menue okucnenus u dochopunrponanus. Kakue BemiecTBa sBIsAIOTCS pa3o0IIuTe-
JSIMH ¥ TIOYEMY MX TaK Ha3blBaloT? UTO MOHMMAIOT MOJI CBOOOAHBIM OkHcIeHHeM? B kakux ciaydasx
OHO YBEIMYHMBAETCS?

16. Yro Takoe cybctpatHoe ochopunupoBanue? Hamummmre peakiuu cyocTpaTHoro ¢gocgo-
punupoBaHus ¢ ydactuem 1,3-gudocdormunepara; ¢ ydactueM (ocdoeHonmupyBara; ¢ ydacTuem
cykunHmI-KoA. CocTaBHOI 4acThi0 KaKUX MPOLIECCOB SIBJIAIOTCS 3TH peakuuu? Hanummre peakiuio
oOpaszoBanust AT® c yuactuem kpeaTuHdpocdara.
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17. MuxkpocomansHoe okucienue. O0mas cxema peakiuii THIpOKCHINPOBAHUS, U UX OUOJI0-
IrMYECKOE 3HAUCHHUE.

18. TlonsTre o meTabonudeckux nyTsax. LlenTpanbabie u cneruduueckue . [lenTpanbHbIe Me-
TaOOJINTHI U KIIFOUYEBBIC ()EPMEHTHI.

19. IlupoBuHorpanHas kuciaora u anetwi-KoA: nytu o6pa3oBaHus U IIyTH UCHOIb30BAHUS B
opranusme. 3Hau€HUE ITUX IPOLIECCOB.

20. OxucnurenbHOE AeKapOOKCHIMPOBAHUE TUPyBaTa: OCIEI0BATEIBHOCTh PeakLuii 1 O1o-
sHepreTudeckuit 3pdexr.

21. HanumuTe peakuuy OKUCIUTEIbHOIO JeKapOOKCUIMPOBAHUS NUPYBaTa, BKIOYas oOpas3o-
Banue anetwi-KoA. HazoBute ydactByrome ¢epmentsl. Kakue kodepMEeHTHl y4acTBYIOT B 3TOM
npornecce? Kakue BUTaMUHBI Y4aCTBYIOT B TOCTPOEHHH MOJIEKYJI 3TUX KOGEPMEHTOB?

22. luxn TpUKapOOHOBBIX KHCIOT: MOCJEIOBATEIBHOCTh PEAKIMidi U OMOJIOTHYECKOe 3Haue-
Hue. KakoBa cBsI3b Mek 1y 0OMEHOM YTJIEBOOB, )KUPOB U OEJIKOB U LIUKJIOM TPUKAPOOHOBBIX KUCIOT?

23. HazoBute cyOCTpaThl OKHCIEHUS B IIUKJIE TPUKApOOHOBBIX KUCIOT. KakoBa cyan6a Bojo-
poa (3JIEKTPOHOB M MPOTOHOB), OCBOOOIMBIIMXCS MPHU ACTUAPHUPOBAHUU ITHX CyOcTparoB. CHUHTE3
Kakoro kosuyectBa MojieKyal AT® B nbIxaTenpHbIX LENAX oOecrneduBaeT OJuH 000OpOT LUK TPH-
KapOOHOBBIX KHUCIOT?

24. Kakas peakuusi OKMCIICHHS B IIMKJIE TPUKAPOOHOBBIX KHCIOT 00ECIIEYMBAET MOCTYIUICHNE
3JIEKTPOHOB B YKOPOYEHHYIO AbIXaTesibHY0 1enb? CKoabKo 3T0 AaeT kietke Mojekyl AT®? Ckoib-
Ko Mosiekyll AT® BO3HHKaeT B IHMKIIE TPUKAPOOHOBBIX KHCJIOT IyTeM cyOcTpaTHOTO (pocdopuiupo-
Banusa? Kakoii cyOcTpar 3T0 obecrieunBaet?

25. N300pa3uTe NpUHIHMIAAIBHYIO CXEMY IIHKJIAa TPUKApOOHOBBIX KUCIOT. Hamummre dhopmy-
JaMM 4YacTh LIMKJIA, BKJIOYas oOpa3oBaHUE M30LUTpaTa; HauMHAas C LUC-aKOHUTOBOH KHCIOTHI U
BKJItOUYasi oOpazoBaHue CyKIMHWI-KOA; HaunHas ¢ o- KeToriyrapara U BKJIOYasl SHTapHYIO KUCIIOTY;
HauMHas ¢ CyKIMHAaTA.

26. Kakne hepMeHTHI IIUKIa TPUKAPOOHOBBIX KUCIOT SBIISIIOTCS peryistopHbiMu? Kakue me-
TaOONUTHl M KaK Ha HUX BIUAIOT? YTO MOHMMAIOT 1mojA aM(pHUOOIUYHOCTBIO IMKJIA TPUKAPOOHOBBIX
KHUCIOT?

CaMocTosiTeIbHAsI Ay TUTOPHAs padoTa 00y4aI0OIUXCA MO TeMe:

1) Omeemums Ha éonpocwino meme, HANUCAMb XUMULECKUE POPMYIIbL GEULECMS.

1. Omnpexnenenue kjacca XUMHUYECKUX COETUHEHHUM ‘‘YTIeBOJbl"” M UX KIacCu(UKaLus.

2. Monocaxapusl (IV1I0K03a, (pyKTO3a, rajlakTo3a, MaHHO3a, pubo3a, J1e30KCcuprub03a), ArcaxapHuibl
(ManbpTO3a, caxaposa, JJaKkTo3a), TOMOIOJINCcaxapuabl (KpaxMal, TIMKOTEH, 1eJUTI0103a), TeTepOIoIIn-
caxapu/pl (TMadypoOHOBas KUCJIOTA, XOHAPOUTUHCYIb(AThI, TeNaprH), UX CTPOEHHE, CBOMUCTBA, OHO-
JIOTHYECKOE 3HAUYCHHE.

Pexomennyemas imreparypa:
OcHoBHas:
1. Bepesor T.T. KopoBkun b.®. buonornveckas xumusi. Y4eOHHK.-3-€ U3/JTaHHE., CTEPEOTUITHOE. —
M.:0OAO «M3patennsctBo «Meauiinaay, 2007, 704c.
2. Cesepun C.E., Anetinukosa T.JI., OcumoB E.B., Cunaea C.A. buonorndeckast XuMus. Y 4eOHHK.
— 3-e uznanue., uctpasiernoe. — M.: OO0 «M3natenscTBO «MeauIMHCKOEe HHPOPMALIMOHHOE
areHTcTBOY, 2017, 496¢
3. buoxumus: YuebHO-MeTOIUUECKOE MOCOOME A CTYIEHTOB MEAMLMHCKUX BY30B (COCTaBHUTEIH
A.B. Enuxos,C.H. [Tonomapesa, I1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckas rocyiapcTBeH-
Has MeauiHcKas akagemus. - 2016. - 110 c.
JdonmosiHuTEIbHAS JTUTEPATYpA:
1. buonornyeckast XuUMus ¢ ynpakHeHusIMH H 3agadamu: YueOnuk / [Tox. pen. E.C. CeBepuna.
- 4-e w31, uctp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: nn.
2. ®uznonorus npixaHus: yuebHoe mocoodue / cocrapurenu: M.A. Hacroenosa, A.B. Enukos -
Kuposckas rocypapcTBeHHas MequuuHcekas akagemus, 2012. - 88 c.
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Pa3nen 4. O6MeH yrjieBo10B

Tema 4.1: HauajibHble 3Tanbl 00MeHa YIJIeBOA0B. AHAPOOHBII riiukoau3. [1okoHeorenes.

Iean: IIpoBepuTh 3HaHMUSA CTYAEHTOB I10 XMMUYECKOM CTPYKTYpPE U CBOMCTBaM yrieBonoB. Paccmorpers
[JIMKOJIN3, KaK OCHOBOM METa0OINYECKHil MyTh YIJIEBOJHOIO OOMEHa.

3agaum: M3yunTh MCTOYHUKU U MYTH UCIIOJIB30BAaHUS TIIOKO3BI U IPYTUX caxapoB. M3yunts aHa’poO-
HBIM MyTh pacnaja TIKO3bl, YMETh HANMHUCATh XMMHUYECKHE PEaKUUU MPEeBpalleHHs TIIOKO3bl B MOJIOY-
HYIO0 KUCIOTY. V3y4nTh MexaHu3M 00pa30BaHUs TIIOKO3bI U3 HEYTJICBOJHBIX UCTOYHUKOB. O3HAKOMUTH-
Csl C METOJIOM ONPE/EICHUS KOJMYECTBA IIIOKO3bI B KPOBU, YCBOUTH KIIMHUYECKOE 3HAYEHHE 3TOTO TeCTa.
OO0yuarommiicsi 10JI2KeH 3HATh: 3Talbl KaTa0oJIM3Ma yIriIeBOIOB, CTPYKTYPHBIE (JOPMYIIBI CyOCTPaTOB U
SHEPreTHYecKOoe 3HAYCHUs aHadPOOHOTO TIIMKOJIHN3a.

OO0yyaromuiicst 10J:KeH YMeTh:OIPEICTUTh COACPKAHNE JJAKTaTa B OMOIOTUYECKUX JKUIKOCTSIX
OOyuarommiicst 10/17KeH BJIaJIeTh: B3aMMOCBS3bI0 MEXIY PEaKIUSIMU TIIMKOJU3a, TIIIOKOHEOreHe3a U
KHU3HEEATEIbHOCThIO OPraHu3Ma.

CamocTosiTesibHAsI ayAUTOPHAsI pad0Ta 00yYarOIMXCS 110 Teme:

1. OTBeTHTH HA BOMPOCHI N0 TeMe 3aHSITHS
1. Omnpenernenne Kilacca XMMUYECKUX COCTUHEHUH ““YTIIeBOAbI’ ™ U MX KIIACCU(DUKAIHSL.
2. Monocaxapuzsl (T7r0Ko3a, PpyKTo3a, rajlakTo3a, MaHHO3a, pubo3a, Ae30Kcupudo3a), 1u-
caxapu/ibl (MabTO3a, caxapo3a, JIAKTo3a), TOMOMOoJIMcaxapuabl (Kpaxmal, TJIMKOTeH, 1eJUTI0I03a),
reTeponorcaxapuabl (THATypOHOBasi KMCIOTa, XOHAPOUTUHCYNIb(ATHI, TeNapuH), KX CTPOCHHE,
CBOWCTBA, OMOJIOTHYECKOE 3HAUCHHE.

3. [lepeBapuBaHue YIriieBOAOB B JKEITYAOYHO-KHIIEYHOM TpaKTe, PepMEHTHI, yUaCTBYIOIIHIE B
ATOM TMPOLIECCe, UX JOKATH3AIHNS, MEXaHU3M BCACBIBAHUS YTIIEBOJIOB.

4. HcTounuku rimoko3bl U MyTH €€ MCMOJIb30BaHUs (COCTaBbTe 00IIyI0 cxemy). buonorude-
CKasl poJib TeKCOKMHA3HOM peakuuu (‘‘JTOBYIIIKa TJIFOKO3bI ).

5. Cxema U cTaguu MHUKOIUTHYECKOTO pachajia TIKOo3bl. XUMU3M PEeaKIuil TNIMKOIN3a, Xa-
paxkTepucTuKa (hepMeHTOB.

6. Maxkpospruyeckue CoeTuHEHUS MNIMKOJIN3a, UX YHEPreTUYECKas XapaKTepPUCTHKA.

1. DOHepreTudeckuit 3pdext riamkonmnsa, cnocodosl oopazoBanus ATD, cybcTparHoe docdo-
punupoBanue. buonornueckoe 3HaY€HNE TTUKOIN3a B PA3TUYHBIX TKAHIX U OpraHax.

8. UYro Takoe TIIMKOJUTHYECKAs! OKCUIOPEIYKIHS, HAUIINTE PEaKI[iH, COCTABISIONINE STOT
nporiece, GMOJIOruyYecKas pojib B pereHepanuu uTo3onsaoro HAJT' .

9. Perymsnuu rimvkonusa, perynsaTopHbie hepMeHTHI.

10.  XapakTepucTHKa JaKTaTACTHAPOTeHa3bl U €€ N30()ePMEHTOB B TKAHSX, JMATHOCTUYECKOE
3Ha4YeHHUE OIpeesieHus n30()ePMEHTOB B CHIBOPOTKE KPOBH.

11.  XuMu3M crupToBOro OPOXKEHHUS, €T0 POIb.

12. TI'mokoneorene3. OOXOAHBIE pEAKIMH TIIOKOHEOTEHE3a, NMPUYMHBI HX CYIIECTBOBAHMS.
XapakTepuctuka (hepMeHTOB. XUMHU3M IIpoIiecca.

13.  Bo03MOKHBIE TTPEIIIIECTBEHHUKH TJIFOKO3HI.

14, Cynp0a MOJOYHON KUCIOTHI U HEAOOKUCICHHBIX MPOJYKTOB B CKEIETHBIX MbImIax. [{ukmn
Kopu u rimok030-amaHMHOBBIN [UKII, 3HAYEHUE JIJIS1 TIIIOKOHEOTEHE3A.

15.  I'mokoHeoreHe3 W3 aMUHOKHUCIOT. | TMKOT€HHbIE aMUHOKHUCIIOTHI, MECTa BXOXKJEHUS UX B
MIPOIIeCC CHHTE3a TIFOKO3BI.

16.  Perymsmus ritokoHeoreHnesa. CoOmoCcTaBUTh ¢ perysiiuei TITHKoIn3a.

2. [IpakTHyeckas MOArOTOBKA:
Jlabopamopnas paboma Ne 10. KonrdecTBeHHOE OTpeIelIeHUE MOJIOYHOW KHCIOTHI B CBIBOPOTKE KPOBU
1 Ka4yeCTBEHHOE OOHApYKEHHE B MBIIIIAX ¢ TOMOIIIbI0 peakiuu Y pdenpmana
L]env pabomul.. HAYIUTHCS ONPENEIATH KOHIIEHTPAIMIO MOJIOYHON KHUCIIOTHI B CBIBOPOTKE KPOBH U MBI-
LIEYHOHN TKaHMU.

[Tpuntun meroma: MostouHast KMCIIOTa B MPUCYTCTBUU (heHosATa )xene3a (peakius Y ddenpma-

Ha), OKpAIIEHHOTO (PMOJIETOBBIM IIBETOM, 00pa3yeT JIaKTaT JKelle3a )KEATO-3eIEHOTO [[BETA.
3 CeHsOH + FeCls ——{GsHs0)sFe  + 3 HCI
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henon (dbeHomAT Kenes3a
HH

| |
(CeHsO)sFe + 3 CHs— C— COOH __(CH34C — COO)sFe + 3 CeHsOH
I |

DeHOIAT Kene3a OHOH dbenon
MOJIOYHAs KHCJIOTa JIaKTaT Keye3a

Mertoauka npoBeaeHus paboTel. B HeHTpudyK HYIO MPOOUPKY BHOCAT 2 MJI CBIBOPOTKH KPOBH,
nobasisitoT 1 M 10% TXY (na xomoay!) miast ocaxknenust 6enkoB. Uepes 10 MUHYT HEHTpUGYTUPYIOT
mpu 3000 o6/mun B Teuenue 10 munyt. K 1 mi nentpudyrara nodasustor 1 ma 1% pactBopa ¢eHona u
0,5 M 1% pactBopa xnopuaa xenesa. Uepes 15 munyt xonopumerpupytor Ha ®OKe (punbtp 425) npo-
TUB BOJBI. Pacué€T BenyT mo kanubpoBouyHOMY rpaduKy.

2 T MBIILIEYHOU TKAHU PAaCTUPAIOT B cTynke, 100aBisaoT 2 Mia 10% TXYVY, yepe3 10 munyT npody
neatpudyrupyrot (3000 06/Mun B Tedenne 10 munyT). K 1 M nearpudyrara nobdasmistor 1 mi pactBopa
¢denona u 0,5 Ma pacTBopa xJjopuza xkeneza. HabmonaroT nosiBieHue xKENTO-3eIEHOT0 OKpaIIMBAHMUS.

KiIMHHMKO-TMarHocTUYeCcKOe 3HaueHue. Y 30pOBOT0 YEIOBEKa B apPTEPUAIBHON KPOBU COJNECPKUT-
cs1 3 — 7 mr%, B BeHO3HOU 5 — 20 Mr% mosnouHoi kucinoTbl. CoJep:kaHue MOJIOYHOW KHMCIIOTHI B KPOBU
YBEJIIMYUBACTCS MIPH YCUIIEHHOW MBIIIEYHON paboTe, cepleYHON HEeIOCTATOYHOCTH, THEBMOHHUHU U JIET0U-
HOM HEOCTaTOYHOCTH, JPYTUX BUAAX I'unokcuu. OnpenenéHHoe 3HaU€HUE UMEET ONpPEEeJIEHUE MOJIOY-
HOM KUCIIOTBI IPU JUArHOCTUKE HEKOTOPBIX 37I0KAYeCTBEHHBIX 3a00JIeBaHUM.

Pesynbrarsr:

BriBonmr:

3. 3apanus sl TPyNNoOBoii padoThI

1. Bribepute yTBepKIeHUS, IPABUIBHO XapaKTEPUIYIOIINE aHAIPOOHBIH pacia IIIF0OKO3bI:

A) sBisieTcs JUXOTOMUYECKUM IYTEM paciiajia TIIFKO3bI,

b) cunte3z AT® ocymectBisercs cyocTpaTHbIM pochopunupoBaHueM,

B) GOIBIIMHCTBO peaKIyii TIAMKOIN3a, 32 UCKITFOUEHHEM TPEX, 00paTUMBIL,

I') Bce mpomekyTOUYHbIE COETMHEHUS TPEBPAIICHUS TJIFOKO3bI B TUPYBAT HaXoAATcs B (hochopuimnpo-

BaHHOI Qopme,

JT) perenepanus HAJT", He0OX0AUMOTO /17l OKUCIIEHUS HOBBIX MOJIEKY] ['AD, MpOUCXOAUT MOCpe-

CTBOM TPaHCIIOPTa BOAOPOJa B MUTOXOHJPHH,

E) siBnsieTcst OCHOBHBIM HCTOUYHUKOM SHEPTUU JUIS 3PUTPOLIUTOB,

X) obGecnieunBaeT sHEpro3aTparbl CKEIETHBIX MBIIII] TPHU Oere Ha KOPOTKHUE TUCTAHIUHY,
3) obecrieunBaeT SHEPro3aTpaThl CKEIETHBIX MBIIII] TPpU MapadoHCKOM Oere,

W) xapakrepeH a1 MeTaboJin3Ma MHOTUX 3JI0KaY€CTBEHHBIX OITYXOJIEeH.

2. Tlpu m3yueHun aHa’poOHOTO TIMKOIHM3a B omnbiTe nHKyOMpoBanmu 1 mMoms TA®D, 2 mons H3PO4, 0,01
monb HAJT', TA®-neruaporenasy. Peakius Hauasach, HO OBICTPO J0OCTUIIIA paBHOBecus. Hanumimre
peaxuuio, 00bSICHUTE, ITI0YEMY OBICTPO HACTYNMJIIO paBHOBecHe. VI3MEHUTCS 11 paBHOBECUE PEaKIIUU,
€CIIi B MHKYOAIIMOHHYIO cpely 100aBuTh 5 Mok nupyBata u JI/II'. OTBeT aprymeHntupyiire.

3. YcBouWTh, YTO KOHIIEHTpPAIUS TIFOKO3BI B KPOBH TOJIEPKUBACTCS HA MMOCTOSIHHOM YPOBHE B MEPUOJ
YIJIEBOHOTO WJIM IOJIHOIO OJIONAHUA 3a CYET IIIFOKOHEOTeHE3a B IIEUEHHU U3 IUpyBaTa U OKcajoale-
TaTa, B KOTOPbIE MOT'YT IIPEBPAIIATbCI MHOTHE aMUHOKHUCIIOTHI U TIIUIEPUH.

CocTaBbpTe cXeMy BKJIIOYEHHUS B IIFOKOHEOT'€HE3 ajlaHMHA, acllaparnHOBOM KHCIIOTHI, IIIyTaMUHa,
tupo3uHa. [loxcunraiite, kakoe konndectBo AT® 3arpaunBaeTcs Ha CHHTE3 1 MOJIb IJIFOKO3BI U3 3TUX
CcyOCTpaToB.

4. Tlpm pacmane pe3epBHBIX XHPOB IPH TOJOAAHUU 00paszyercs TIurepuH. JlonoaHuTe cXeMy CHHTE3a
TJIFOKO3bI U3 TIIMIEpUHA HE0OXOAUMBIMU METa00IUTAMU:
I'munepus ——  o-runepon-gpocpar ——»JJAQ—— 5 2 s

L N

> 3 » 4 » TIIFOKO3a
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5. W3 mepedynciieHHBIX HIKE BEIECTB BRIOEPHUTE T€, KOTOPHIE MOTYT OBITh CyOCTpaTamMu IriIlOKOHEOTeHe-

3a:
1.
2.
3.
4.

['myramar 5. Anerun-KoA
Jleituun 6. Jlakrar
['muepun 7. INamemuromn-KoA
Manar 8. CyxkuuHar

6. OObsicHUTE, TOYEMY CHIKEHHUE KOHILIEHTPALMH TJIOKO3bl B KPOBU COIPOBOXKIAETCS MPEXKIE BCETO
HapyLIEHUEM JESITeIbHOCTH Mo3ra?

7. YuuTbiBasi 0COOEHHOCTH MeTa00JIM3Ma ITaHOJIa B IIeYeHH (JBE peaKluu ACTUAPUPOBAHUS C 00pa30-
BaHueM aineTmi-KoA), oTBeThTe Ha BOIPOCHI:

Kax M3MeHUTCS IIPU OCTPOM aJIKOTrOJbHOM oTpasiennn otomenre HAJ[/HAIHH" B xineTkax
ne4yeHu?

Kak n3meHuTcs B 3TUX YCIOBUAX KOHIIGHTPALMSI TUPYBaTa U JIaKTaTa B KJIETKaX MeueHu?

[TodyeMy ipu OCTPOM aJIKOTOJIBHOM OTPABJICHUU HEPEAKO HAOIIIOIACTCS TUIIOTIMKEMUs, 0COOCHHO
HaToLIaK?

Bo3MoxHO JT1 IpeBpanieHne 3TaHOIa WK ero MeTadonuTa aneTwi-KoA B rinoko3y?

CamocTosiTe/ibHAsA BHeayAUTOPHAasi padoTa 00y4arommXxcs 1o reme:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CHYO0eHm 06 o YKA3AHHOU meme:

1) Osznaxomumoucs ¢ meopenmu4decKum mamepuaiom no meme 3anAmusl ¢ UCnojilb3oeadiHuem KOH-

CNeKmos eKyull u/uiu pekoMeHoyemMol yY4eOHoU Iumepamypoi.

K€.

2) Omeemumb Ha 80NPOCHL OJisk CAMOKOHMPOJISL

1. OxapakrepusyiTe (PepMEHTHI, PACHICTUISIONINE YTIIEBOABI B POTOBOM IMOJIOCTH U KHIIICYHH-

2. Ilokaxwure ctaanu, pepMeHTHI 1 SHepreTudeckuii 3 ekt aHadpoOHOTO TITHUKOIH3A.
3. XuMH3M Iporecca CHHTE3a TITFOKO3bI 3 MAPYBaTa, XapaKTepPUCTHKA (DEPMEHTOB TIIIOKOHEO-

I'CHE3a.

3) Ilposepums c8ou 3HaAHUS C UCNONL30BAHUEM MECMOB020 KOHMPOJIs
1. KTETEPOIIOJINMCAXAPUJIAM OTHOCATCA:
1) renapux
2) TITUKOTEH
3) apabuHo3a
4) caxapo3a
2. KTOMOITIOJIMCAXAPUJIAM OTHOCATCH:
1) kpaxmaJi, TTIMKOTeH, LEeIUTII03a
2) TIIMKOTEH, TeMapuH, Kpaxma
3) ruanypoHOBasi KUCJIOTa, TIMKOTeH, renapuH
3. CYTOYHOW HOPMOH VI'JIEBOJAOB B IIMTAHMU B3POCJIOI'O UEJIOBEKA SIB-

JHETCA:

1) 50r
2) 400r
3) 100r
4) 200r
4. HE ABJIAETCA IJIA YEJIOBEKA NCTOYHUKOM T'JIFOKO3BI ITPU TTEPEBAPHBA -

HUUA TTAIN:

1) kpaxmai
2) 1eJUTIoI03a
3) caxaposa
4) nakrto3a
5. MAKCUMAJIBHOE KOJIMYECTBO SHEPI'MI OBPA3YETCA B XO/IE:
1) aHa’poOHOTO pacmaia rIFKO3bI
2) a3pOOHOTO TIIUKOIN3a
3) nenTo30(hocdaTHOro MyTH OKKCICHUS
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4) TIroKOHEOreHe3a
6. AKTUBUPYETCS B CEPJIEYHOI MBILILE I1PU 3ABOJIEBAHUAX C HAPVIIIE-
HWEM KPOBOOBPAIIEHUA U ABJIEHUAMU I'MITOKCUU:
1) aHa’poOHBIN pacmaj rIIOKO3bI
2) aspoOHBIi pacmas
3) nenro3odochaTHbIH TyTh
4) TIFOKOHEOTeHE3
7. COTIPSIDKEH C CUHTE30M AT® ITPY YYACTUN MUTOXOHIPUAJILHOM 11ETTH
I[MEPEHOCA 2JIEKTPOHOB:
1) ana’poOHOI pacmaj rIOKO3bI
2) aspoOHBIii pacmaz
3) nenro3odocdaTHblii MyTh OKUCICHHSI TJIFOKO3bI
8. CYBCTPATOM [1JI51 CUHTE3A I'JTFOKO3bI HE SABJIAETCA:
1) mupysar
2) naKTar
3) anermia-KoA
4) cyKuuHar
5) rimnepun
9. AKTUBALMSA ITPOLIECCA ITPY BBICOKOM DHEPT'ETUYECKOM 3APSJIE KJIET-
KN XAPAKTEPHA:
1) s rmkonm3a
2) IS TIIFOKOHEOreHe3a
10. I[EﬁCTBHE PET'VJIATOPOB HAITPABJIEHO HA HEOGPATUMBIE PEAKIINU:
1) rmkonu3a
2) IIIIOKO30reHe3a
3) 060uX IPOLIECCOB
Ortsersr: 1-1; 2-2; 3-2; 4-2; 5-2; 6-1; 7-2; 8-3; 9-2; 10-3.

Pexomenayemas jJuteparypa:
OcHoBHaA:

1. Bepezor T.T. KopoBkuHn b.®. buonornueckas xumus. Y4eOHUK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:0OAO «M3patennsctBo «Meauiinaay, 2007, 704c.

2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonoruueckast xumusi. Y 4eOHUK.
— 3-e uznanwue., ucrpasiernoe. — M.: OO0 «M3naTenbcTBO «MeauInHCKOEe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢

3. buoxumus: Y4eOHO-METOAMUYECKOE MOCOOMEe I CTYISHTOB MEIUIIMHCKAX BY30B (COCTABHTEIH
A.B. Enuxos,C.H. ITonomapesa, [1.1. [{anoxk, O.1O. [Tonoa) - Kupos: KupoBckas rocyaapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.

JlonmoJiHuTeIbHAS JIUTEpaTypa:

1. Buonornueckast XUMHUs ¢ ypakHeHUsAME 1 3a1adamu: Yueouuk / [Tox. pen. E.C. CeBepuHna.
- 4-e w31., uctp. - M.: I'DOTAP-Menama, 2011. - 624 c.: v

2. Kimnanueckas 6uoxumust / Ilox. pen. B.A. Tkauyka. -M.: T'DOTAP-ME/, 2006.-360 c.

3. ®u3noI0r0-OMOXUMHUYECKHNE OCHOBBI MBIIICYHOH JACATEIBHOCTH: Y4eOHOe mocodue JuIst CTy-
JICHTOB MEIMIIMHCKHUX BY30B / coctaButenu: A.B. EmmkoB, U.A. Yacroenosa, H.®. Kamakun, I1.1.
[Marok - Kupos: Kuposckast rocyaapcTBeHHas MmeguuuHcekas akagemus, 2013. - 90 c.

Tema 4.2: A3poOHbIe YTH OKMCJIEHUS TJIIOKO3bI

Heab:YcBouth 0011yI0 CXEMY TUXOTOMHYECKOTO IMyTH OKUCJIEHHUS TIIFOKO3bl, XUMU3M U SHEPreTHUecKoe
3HAa4YeHHE KaKJOro 3Tama, yMeTh MOJCUMTATh SHEPreTH4ecKui 3PQPeKT MOTHOTO OKUCICHUS TIIOKO3BI.
3HaTh OMONIOrHYecKoe 3HaueHue NeHTo30(ochaTHOro (MPSAMOro) MyTH OKUCIEHMS TIIOKO3bI, XUMH3M
nporecca.

3agauu: PaccMoTpeTh XUMU3M a3pOOHOTO MYTH OKHUCIIEHHUS TIIIOKO3bl. M3yunTh MexaHu3Mbl 00pa3oBa-
HUS TITIOKO3BI U3 HEYTJIEBOAHBIX UCTOUHUKOB. OOYUYHTh CTYACHTOB PacCUUTHIBATh KonnyectBo ATD mpu
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OKHCJICHUU OPTaHMYECKUX BEIIECT B @3POOHBIX YCIOBHSIX.

OOyuyamomuiicst T0J2KeH 3HATB:ITallbl U YHEPreTHUECKOE 3HAYCHHE a3pOOHOT0 TIUKOIN32, MEXaHU3MBI
1 OMOJIOTHYECKOE 3HAYCHUE YCITHOYHBIX MEXaHHU3MOB, CyOCTpaThl U OMOJIOTHYECKOE 3HAYEHUE TEHT030-
(dbocdaTHOTO TyTH OKUCIICHUS TITFOKO3BI.

Oobyuaromuiicsi 10/KeH YMeTh:YCTaHOBUTh B3aUMOCBS3b MEXKIY a3pOOHBIMU ITYTSIMU OOMEHa YTJIEBO-
JIOB 1 OOMEHOM BEIIIECTB B OPraHU3ME YeIOBEKa

Oo0yuaromuiicsi 10/KeH BJIAJAeTh: CXeMOWB3aMOCBS3U a3pOOHBIX ITyTeH 0OMEHa IITFOKO3bI

CamocrosiTesibHAs Ay AUTOPHasi paboTa 00y4YaroImmXxcsi 0 Teme:

1. OTBeTHTH Ha BONIPOCHI N0 TeMe 3AHATHS

1. JIMXOTOMHUYECKHIi ITyTh OKUCICHHS TIIIOKO3bI. DTAIlbl OKUCICHHUS B a9POOHBIX YCIOBHUSX.

2. XapaKTepHUCTUKa INIMKOJIMTHYECKOro 3Tana OKUCICHUS IIIOKO3bI, OTJINYME OT aHa3POOHOTO TIIMKOJIH-
3a, cyip0a OTIIEIUIIEMOro BO10poia. bronornyeckas poib YeIHOUYHBIX MEXAaHU3MOB.

3. Hanmmmre peakuuu rimnepodochaTHOro M ManaTracnapTaTHOTO YETHOYHBIX MEXaHHW3MOB, 0003Ha-
YbTE JIOKAINU3ALMIO B KJIETKE COOTBETCTBYIOLINX PEAKIUI.

4. OOmue nytH kataboiau3ma (OKUCIEHHE MUPYBaTa, UK TPUKAPOOHOBBIX KHUCIOT, UX CBS3b C JbIXa-
TEILHOM 1IEMBIO).

5. DOmuepreruueckuii 3pdext nmonnoro (1o CO2 u H20) oxucineHue riroKo3bl B adpOOHBIX YCIOBHSIX.
CriocoObl akKyMYJISILIMM SHEPTUU B MaKpodpruyeckux cpsssax ATO.

6. s cuHTe3a oauHakoBoro konuuyectBa AT® B aHa’pOOHBIX YCIOBHUAX CrOPAeT 3HAUYUTEIBHO OOJIb-
1iee KOJMYECTBO IUIIOKO3bl, YEM B MPUCYTCTBUM Kuciopoja. ComnocraBbTe 3T 3aTparbl. OOBsACHUTE
IPUYUHBI Pa3IUYU.

7. Tlpu mepexone OT aHA’POOHBIX YCIOBHUI K a3pOOHBIM TOPMO3HTCS INIMKOM3. HazoBuTe u 00BsicHUTE
3TO SIBJIEHUE.

8. Ilpsimoe okucieHue TIOKO3bI (MeHT030(0oc(aTHBIA MyTh, aATOTOMHYECKUH IyTh). OKHCIUTEIHHBIN
sTan o0pa3oBaHUs MEHTO3, XMMU3M peakluil, pepMeHThl, KOPEPMEHTHI.

9. HeokucnutenbHbIH STanm 00pa3oBaHus EHTO3, (epMEHTHI, KOPEPMEHTBI, CBSI3b C TITUKOJIN30M.

10. buonoruueckoe 3HaueHHE NEHTO30(OCHATHOIO IMyTH OKUCIIECHUS TIIIOKO3bI, B KAKUX OpraHax M TKa-
HSIX OH IIPOTEKaeT.

2. PellluTh CUTYallMOHHBIE 321241

1) Anroputm pazbopa 3a1au

ITpenapar «banapnan» , KOTOPBIN MCIONB3YETCS B KAUECTBE JEHCTBYIOILETO BEIIECTBA IIPHU Jiede-
HUU CYXOHl POrOBHIIBI IJIa3 COJEPKUT CYJIb(PATUPOBAHHBINA TNIMKO3aMMHOITUKAH. OOBSCHUTE, MOYEMY
IIPUMEHEHHE ITOTO JIEKAPCTBA MOBBIIIAET BJIAXHOCTh NOBEPXHOCTH Taza? [l 3roro:

A) HanumuTe (GOopMyNTy AMCAXapPUIHOW €AMHMUIIBI OJHOIO U3 CYIb(AaTUPOBAHHBIX TIMKO3aMU-
HOTJIUKAHOB,;

b) onummure cBoiicTBa MaKpOMOJIEKYJI, TOCTPOEHHBIX U3 TAKUX AUCAXAPUIHBIX 3BEHBEB;

B) npenctBaBbTe cXeMy CHHTE3a 3TUX CTPYKTYp B OpraHU3Me 4eJoBeKa, Ha30BUTE (hEepPMEHTHI U
JIOKaJIM3AIMIo MpoIiecca.

2) [Tpumep 3amauu ¢ pazdbOPOM MO AITOPUTMY

Ortser:

A) nucaxapuiHas eMHNLA XOHAPOUTHH-CYIb(paTa.

b) Gnaromapsi BBICOKOI IMJIOTHOCTH OTPHUIATEIBHBIX 3apsAI0B IMOJHMCAXapUIHBIE IENH CyIb(haTu-
poBaHHbIX ['AI' CBSI3BIBAIOT MHOXECTBO OCMOTHMYECKH AKTUBHBIX MOHOB, KOTOPBIE YIEP)KUBAIOT BO.Y.
Hanpumep, monekyna ruaiypoHOBOM KHCIOTHI MOXeT cBsi3biBaTh OT 200-500 monexyn Boxabl. Ocobast
CTPYKTYpa U CIIOCOOHOCTH K TMApATALMU MO3BOJIIN UCIOIB30BaTh CynbpartupoBanubie ['Al" 1 moBbI-
IIEHMsI BJIAXKHOCTU TTOBEPXHOCTH TJa3a.

B) mpenmiectByer cuHTe3y moimcaxapujia MpUCOSIUHEHNE K OCTAaTKy CEpHHAa B KOPOBOM Oelke
CIIEIMATIBHOTO JIMHKEPHOTO TpUCaxapuaa, BBIMOJHSIIONMIET0 poib 3aTpaBku st pocta ['Al'. Kaxnyro pe-
aKIUI0 TIOCTPOCHUS JIMHKEPHOTO TpHcaxapyuia U JaJbHEUIIHHA pOCT LEeNH KaTalu3upyroT cenuduyeckue
TJIMKO3WITpaHC(epasbl.

OcnoBHas yacTe nenu ['Al" , nocTpoeHHas: U3 NOBTOPSIFOIIMXCS JUCAXAaPUIHBIX €IUHUL], CHHTE3H-
pyercs myTeM IOCJeI0BaTeIbHOIO MPUCOEINHEHHUS YIIIEBOAHBIX OCTAaTKOB B aKTMBHUPOBAaHHOW (hopme
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Y 1d-caxapos. [lo mepe yaMHEHHs IETTH MHOTHE YTIIEBOAHBIE OCTATKU CYIb()aTHUPYIOTCS W TOCIE 3TOU
MOJIU(UKAIIMK TTOJUMEp BBIBOAUTCS uepe3 MeMOpaHy Ha HapyXHYIO IMOBEpXHOCTh (GuOpobnacra. BHe
KJIETKA MPOTEOINIMKaH 00pa3yeT HEKOBaJEHTHbIE CBSI3U C JAPYTUMHU CTPYKTypaMH BHEKJIETOUYHOI'O Mart-
pHKCa.
3) Bamaum I CaMOCTOSATENILHOTO pa3dopa Ha 3aHATHH

1. B mpomecce Merabonm3Ma —TUIIOKO3bI  oOpasyercs — (pykro3o-1,6-dochar. Ckonbko
Monekyn ATd obpasyercs mnpu ero karabonmsme 10 TupyBara? VYKaKHTE€  peaKIluw,
KOTOpble TpHUBOJAT K oOpazoBanuto ATd mwHa »dtom orame. Ckonbko Mosiekyn ATO
obpasyercs mnpu ero okucinenun go COz W BOmBI:  BCEro, IyTeM  CyOCTpaTHOTO
dhochoprmmpoBaHus, IPH OKUCIUTEIbHOM (hochoprmpoBanun?

2. Ckompko Mmonekyn AT® obOpasyercs mpu a’poOHOM JTUXOTOMHUYECKOM  OKHCICHHU
10 MOJIEKYJI TITFOKO3bI:

A) nipu niefictBuH rmiepopochaTHOro YSTHOYHOTO MEXaHH3Ma;

b) npu neiicTBumn mManaTacnapTaTHOrO YeJIHOYHOTO MeXaHu3ma?

3. 12 MoneKy rIr0KO03bI MOABEPIIIMCH OKUCICHUIO TEHT030(oc(haTHBIM TyTEM

a) ckosibko moJiekyn HAJI® BoccranoBUTCS?

B) ckonpko monexyn CO2 o6pasyeTcs npu OKUCIeHUU 10 prub030-5-hocdara?

B) B yuem pasnuune pyukuuonupoBanus HAJl 1 HAJI®, kakoii BUTaMUH BXOJHUT B MOJICKYJIbI ATHX
KO(epMEHTOB, KaKOBa UX MPEUMYIIECTBEHHASI TOKAIU3AIHS B KJIeTKe?

4.B «medyeHn akTHBHO pabOoTalOT JiBa a3pOOHBIX IIpolecca paciajia rioko3bl. HazoBute ux, sBisercs
JIM UX CyllecTBOBaHHE qyOnupoBaHuem? JlaiiTe apryMeHTUPOBAHHBIN OTBET.

5. Ipouecc obpazoBanus OII1 u3 [IBK TpeOyet 3arpaTsl ABYX MOJIEKYI HYKICO3UATPU(DOCHATOB.
JlaiiTe XMMHU3M peakiiu, OOBICHUTE XUMHUYECKHE 3aTPaThl, HA30BUTE META0OINYECKHUIl Ty Th.
3. 3agaHus 11 rpynnoBoi padoTol
1. Vcnonp3ys npeayiokeHHYI0 HyMEpalnio peakiinii B MpoIecce Karabon3mMa riIF0KO03bl, YKAKUTE:
I'moko3a ———»-11I0K030-6-Ppochar ———» PpykT030-6-Pochar ———» ?

3

1 2
TAD —»?— » ?7—p2-pochormuneparT———»-? —
4 | 5 6 7 8 9 10
?
- [MupyBar ———anetun-KoA ——» CO2 H20
10 1 l 12 13
Jlaktar

A) poayKThI, 0Opasyroiuecs B peakiusx 3, 4, 6, 7, 9 (o603HayeHbI ?),
b) HeoOpatumsle peakuuy,

B) peakuuu, conpspkénnble ¢ cunTe3o0M AT®, 6e3 yyacTust enu nepeHoca 31eKTPOHOB,

I') peakuuto, mpoTeKkaHNe KOTOPOH pa3IMyHO B a3pOOHBIX U aHAIPOOHBIX YCIOBUSX,

J1) peakiuu, cBsi3aHHBIE ¢ UCTIONb30BaHueM ATO,

E) peakuuu, cBsa3annble ¢ ucnonb3zoBanueMm HaPOs.

X) peakiun, B pe3ysnbTare KOTOPbIX 00pa3yrOTCsl MAKPOIPTUUECKHE COEMHEHNS,

3) BblIeNMUTE TPU ATana a’poOHOT0 OKUCIEHUS TIIIOKO3bl, YKaKUTE, KaKUe peaklUu OTHOCATCS K
KaKIOMY U3 HUX, KAaKOM M3 3TANOB CONPSKEH ¢ CUHTE30M HanOobiero koauuyectsa ATO?

1) Cxonpko TpedyeTcss MOJIb MOJIEKYIISIPHOTO KHCIOPOa JUIsl OKUCIEHUS! MOJIb TITFOKO3BI 0 THpYyBa-
Ta B a3pOOHBIX YCIOBUAX, CKOIbKO AT® mpu stom oOpazyerca? Kak M3MeHUTCS sHEpreTHye-
ckuit apdexr, ecau 3TOT e mporecc OyneT NpoucxoauTh 6e3 kuciaopoaa?

K) Ckonbko notpedyercss MOJiIb MOJIEKYISPHOTO KHuciaopoaa /i okuciaenus 2 moiab [AD no CO2u
H20? Ckonbko mpu 3Tom obpasyercss ATD?

JI) Ykaxwure, peakiuro, KOTOpasi B MPUCYTCTBUU KUCIOPO/Ia HE MPOTEKAET
2. BriOepure myTH HCHOIB30BaHUS METAOOIUTOB EHTO30()OCHATHOTO MyTH MPEBPAILEHHS TTTFOKO3bI:

1. HAJI®HH' A. CHHTE3 HYKJIEOTHIOB.

2. Pubo3o-5-pocdar. b. CuHre3 XUpPHBIX KUCIOT (BOCCTAaHOBU-
3. T'munepanbuerundocdar TeJbHBIE PEaKIun).

4. ®pykro30-6-ocdar B. Cunre3 xonecrepuHa (BOCCTaHOBUTENb-
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HBIE PEaKInu).
I'. Peakuyu ruApOKUCIUPOBAHMSL.
. I'muxonus.

CamocTosiTesibHAsi BHEAYIUTOPHAsi pa00Ta 00y4alomuXxcs o reMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CHy0eHm 06 o YKA3aHHOU meme:

1) Osznaxomumoucs ¢ meopemudecKum mamepuaiom no meme 3aHAmusl ¢ UCnolb306aHUEM KOH-

CneKmos eKyuil u/uiu pekoMeHOyemMol yY4eOHOU Tumepamypoi.

2) Omeemumb Ha 8ONPOCHL 0I5t CAMOKOHMPOJIS
1. KakoBsI 3Tamnsl ¥ SHEpreTudeckuii 3pPeKT aapoOHOTro pacmaia rIFOKO3bI 10 YIIIEKUCIOTO
ra3a u BOJbI?
2. OxapakTepu3yiuTe XMMU3M H (EPMEHTHI a9pOOHOTO TITMKOJIH3A.
3. IlokaxxuTe peakiuu NepBoro 3Tama NeHTo30(hocGaTHOro MyTH MPEeBpaIICHHs TTFOK03bI. Ka-
KOBa €ro OMOJIOTHYecKast posib?
3) IIposepums c8ou 3HaAHUS C UCNOTL3OBAHUEM MECMOB020 KOHMPOJIs
1. B ADPOBHOM CTAJIMM KATABOJIM3MA VYTJIEBOJOB PA3JIMYAIOT CJIELYIO-
HIWE I''TABHBIE DTAITIBI:
1) o6pa3zoBaHue allETHI-KOIH3UMA A, IIMKI TPUKAPOOHOBBIX KHCIIOT, KIICTOYHOE JbIXaHUE
2) obpa3oBaHue alleTUII-KOIH3UMA A, IIUKJI TPUKAPOOHOBBIX KHCIIOT, 00pa3oBaHKe 3TaHO-
J1a, KIETOYHOE JbIXaHHE
2. MAKCUMAJIbHOE KOJIMYECTBO DHEPI'MU OBPA3YETCA B XO/IE:
1) aHa’poOHOIO pacmaia rIKO3bI
2) a3pOOHOrO IIIMKOJIM3a
3) nenro3odocdaTHOro MyTH OKUCICHHUS
4) rIIOKOHEOreHe3a
3. TIPEBPAIIEHUE T'JTIOKO30-6-OOCDPATA B 6-OOCDOIJIIOKOHAT KATAJIU3U-
PYIOT B TIEHTO30®OCDP®ATHOM ITYTU OKUCJIIEHHW S T''TFOKO3bl ®EPMEHTBI:
1) rmok030-6-pocharaeruaporenasa u Gochorarokon3omMmepasa
2) 6-ochormokoHaTaeruaporeHasa
3) rimok030-6-hocharaeruaporeHasa
4) rimok030-6-¢ocdaraernaporenasa u JaKToHa3a
5) rimoko030-6-ocdaraza
4. BOCCTAHOBJIEHUE HAJI®H « H" B IIEHTO30®0OCOATHOM LIUKJIE ITPOUC-
XOJIUT B PEAKIIUAX OBPA3OBAHUA:
1) 6-docdormokono-5-1aKkToHA
2) keuyno3o-5-¢ocara
3) runepaspaeruaa-3-pocdara
4) cemorenTyno3o-7-pochara
5. B MEPEKJIKOUEHUU TTEHTO30®OCPATHOI'O IIYTU U T'JIMKOJIN3A PETY-
JIATOPHYIO POJIbBBITIOJIHAET:
1) pu6030-5-ochar
2) sputpo3o-4-docdar
3) dpykTo30-6-Pochar
6. PETYJIITOPHBIA ®EPMEHT ITEHTO30DPOCPATHOI'O ITYTH:
1) TpaHcKkeTONa3a
2) nok030-6-hocdaraeruaporenasa
3) TpaHcanba01a3a

) TaKTOHa3a
Ortsersr: 1-1; 2-1; 3-4; 4-1; 5-2; 6-2.

Pexomenayemasi iuteparypa:
OcHoBHas:
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1. bepesos T.T. Kopokun b.®. buonorndeckas xumusi. Y4eOHUK.-3-€ U3IaHHE., CTEPEOTUITHOE. —
M.:OAO «M3patenscTBo «Menuimaa», 2007, 704c.
2. Cesepun C.E., Aneitnukosa T.JI., Ocunos E.B., CunaeBa C.A. buonornueckas xumus. Y4eOHUK.
— 3-e uznanue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeAuIMHCKOEe HHPOPMALIMOHHOE
areaTcTBo», 2017, 496¢
3. buoxumus: YdyeOHO-METOAMUYECKOE MOCOOME I CTYASHTOB MEIUIIMHCKUX BY30B (COCTaBHTEIU
A.B. Enmuxos,C.H. [Tonomapesa, I1.1. Ilanok, O.1O. ITonosa) - Kupos: KupoBckas rocymapcTBeH-
Has MeIUIUHCKas akagemus. - 2016. - 110 c.
JonoTHUTeILHAS JIUTEPaTypa:
1. Buonmornyeckas XUMUs € yIpaXHeHUsAMHU U 3aaadamu: Yueouuk / IToa. pexa. E.C. CeBepuna.
- 4-e m31., ucnp. - M.: I'DOTAP-Meauna, 2011. - 624 c.: un.
2. Knunnueckas onoxumus / ITox. pea. B.A. Tkauyka. -M.: 'DOTAP-ME/I, 2006.-360 c.
3. ®u3noI0r0-0MOXUMHUYECKNE OCHOBBI MBIIICYHOH AEATEIBHOCTU: Y4eOHOe mocodue JUIst CTy-
JICHTOB MEIMIIMHCKUX BYy30B / coctaButenu: A.B. Emuxos, M.A. Yacroenora, H.®. Kamakun, I1.1.
Hanox - Kupos: KupoBckas rocynapcTBeHHas MeauIMHCKas akaaemus, 2013. - 90 c.

Tema 4.3:00MeH rimkoreHa, ooMen qucaxapuaoB. Caxap KpoBH, peryJjsiuus yrjieBoJIHOro ooMeHa.
Heab:3HaTh QU3HOIOrHYECKOE 3HAUCHHUE 3aMIaCaHust 1 MOOMITU3AIMH TJIMKOTEHA B TIEYEHU M MBIIICYHOU
TkaHu. FIMeTh npejicTapieHne 0 HEKOTOPBIX BPOXKAEHHBIX HAPYIICHUIX 0OMEHA IIMKOTeHa, TalakKTO3bl U
¢bpyxTO36l. O3HAKOMUTCS C METOJIOM KOJIMYECTBEHHOTO OTIPENIEICHHUS TIFOKO3bI KPOBHU, YCBOUTH KITMHU-
YeCcKO€ 3HaUEHUE 3TOTO TeCTa.

33}13‘1“: HN3YUYUTH MeTa00INYECKIE IMIyTHU CUHTC3a U paclaza IriMKOreéHa B IICUCHU U MBIIIEYHOU TKaHH,
paccMOTpeTh PoJib TJIUKOTEHA, JaKTO3bl, caXxapo3bl B OOMEHE BEIleCTB, HayaTh ()OPMUPOBATH 3HAHUS O
3a00JIeBaHUN CaxapHBINA JHa0eT.

OOyuaromuiicst 710/1KeH 3HATBH:3HAYCHHE OOMEHA TJIMKOTeHa U AMCAXapUIOB AJIS KUZHEICATEIbHOCTH
YeJI0BEeKa, BOSMOXKHYIO MATOJIOTHIO B OOMEHE IIIMKOTEHOB U JUcaxapuaoB. Poib TOPMOHOB B PEryIsiiuu
YPOBHS TJIFOKO3bI B KPOBH.

Oo0yuaromuiicsi 10JIKeH YMeTb:ONPEICIUTh YPOBEHb ITIOKO3bI B IJIa3ME KPOBHU TTFOKOOKCHIa3HBIM Me-
TOJ/IOM, JIaTh TPAKTOBKY JJAHHOTO aHAIIM3a.

OOyyarommiicst 10J17KeH BJIa/eTh: B3aUMOCBSI3bI0 MEX/1y HapyllIeHHEM OOMEHa IJIMKOTeHa, rajlakTo3bl,
(GPYKTO3BI M pa3BUTHEM COOTBETCTBYIOIIUX MOJIEKYJISIPHBIX MAaTOJOTHI.

CamocrosiTesibHAA Ay AUTOPHAsi pa00oTa 00y4al0IMXCs M0 Teme:

1. OTBeTHTH Ha BONPOCHI N0 TeMe 3aHATHS

1. VCTOYHWKHM W MYTH HCIOJIH30BAaHUS TIIIOKO3BI. [10K030-6-hocdar kak MEHTpaAIBHBI METaOOJHT.
CocrtaBbTe cxeMy MOITY4YEHUs TIH0K030-6-hocdara 1 nmyreit ero NCHoab30BaAHMUS.

2. CTpyKTypa IIMKOT€HA W €ro OMOCHHTE3 B KJIETKaxX MeYeHW W MbI. Kakol TOpMOH CTHMYIUpyeT
OuocHHTE3 rIuKoreHa?

3. MoOum3amus rIHKoreHa, MoCIe0BaTeIbHOCTh peaknid, GepMEHTHI, OTIIMYUTEIIBHBIE OCOOCHHOCTH
npoliecca B IeUYeHH U MBIIIIax, OMojIoruyeckas posib MOOMIN3AIMK TJIMKOreHa B 3THX opraHax. Ka-
KM€ TOPMOHBI CTUMYJIUPYIOT pacnajl INIMKOreHa B eYeHU?

4. BpoxIEHHbIE HapyIIeHUs oOMeHa INIMKOoreHa. [ IMKOreHo3bl M arfIMKOTre€HO3bl, KIMHUYECKUE MpOsB-
JICHUS 9TUX 3a00JICBaHUH, HEJIOCTATOYHOCTh KAaKMX (PEPMEHTOB SBJISETCS MPHUYUHON riimkorenosa (I —
IX Tumnos)?

5. Bzaumonpespaiienue caxapoB. VIcTOUHHUKH rajakTo3bl U PPyKTO3bl, YCBOEHHE 3TUX caxapoB. Hamu-
IIMTE MpeBpalieHre ranakrossl B Y JId-ranakrosy, a 3ateM B Y P-rmoko3y. Kakue gpepmeHTsI Ka-
TAIU3UPYIOT 3T NpeBpaimieHuss? Yto takoe ramakrozemusi? B uém e€ npuunHa? KakoBbl BO3MOYKHBIE
HOCJEICTBHS 3TOr0 3a0oseBanus s oprann3ma? Kak neunts peOEHKa, CTpaaroiero rajakTo3eMu-
ei?

6. MexaHu3M yTuiIM3alnuu (QpyKTo3bl B MEUSHH, BO3MOXKHbIE HapylIeHUs 3Toro oomena. Hacnencreen-
Hasi HEMEPEeHOCUMOCTh ()PYKTO3bI, €€ MPUYMHA, MOCIEICTBUS AJIsl OpraHu3Ma peOEHKa, KaK JICUUTh
60J1bHOTO?
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7. T'moko3a kpoBu: (akTopbl, Biusiomue Ha e€ ypoBeHb. CaxapHas Harpyska, e€ 3Hau€Hue B JAMArHO-
CTHKE HApYIICHUN PETyNSIHH OOMEeHa yrieBoaoB. Ha3oBHUTe BO3MOKHBIC MPUYHHBI THIIEP- U THIIO-
TJIMKEMUM, BUIIBI TIIOKO3ypuid. Kaknue Mepsl JoJKeH MPEeANpPUHATh Bpad NP THa0ETUIECKOM, THIIe-
POCMOJISIPHOM U TUITOTJIMKEMUYECKON KoMax?

8. HeiiposnaokpuHHas peryisius yriaieBoaHoro ooMeHa. ['opMOHBI, CHIKAIOUIME U MOBBILIAIOIINE YPO-
BEHb caxapa (MHCYJUH, IVIIOKaroH, KaTeXxoJaMHUHbI, [NIFOKOKOPTUKOCTEPOU/IbI) 1 MEXAHU3M HUX JIEH-
CTBUSL.

9. Ocobennoctu oOMeHa yrieBoAoB y AeTei. [ umoriankemMuss HOBOPOKICHHBIX, €€ IPUYHHBIL.

2. [IpakTHYecKkas MOArOTOBKA.

Jlabopamopuas paboma Ne 2. OnpeneneHue TioKo3bl B CBIBOPOTKE KPOBHU TITIOKO3HIa3HBIM METOA0M

Lenb paboOThI: HAYYHUTHCS ONPEEIATh YPOBEHb IIFOKO3bI B TUIa3Me KPOBU U MHTEPIPETHPOBATH PE3yJib-

Tar.

Ipunyun memooa: pu OKUCIEHUN D-TIIOKO3BI KUCIOPOIOM BO3/yXa MPH KaTATUTHUECKOM JIeHi-

CTBUU TJIIOKOOKCHAa3bl 00pa3yeTcs SKBUMOJISIPHOE KOJUYECTBO Mepekucu Boaopoza. [loa necrsuem me-

POKCHIa3bl MEPEKUCh BOJIOPOJIAa OKPAIINBACT 4-aMUHOAHTUIIMPUH B MPUCYTCTBUU (DEHOJBHBIX COCTUHE-

HUN B OKpalIeHHOE COeJIMHEHUE, HHTEHCUBHOCTh OKPACKU KOTOPOTO MPONOPIUOHATIBLHO KOHIIEHTPALUH

TJIIOKO3bI B aHAIIM3UPYEMOM 00pasiie U u3Mepsiercss OTOMETPHUYECKH MPH JUTHHE BOJTHBI 500 HM.

Memoouxa nposedenus pabomsi: BHecT B IpOOUPKHU aHATH3UpPYyEMble 00pa3Ilbl CHIBOPOTKU HITU

IJ1a3Mbl KPOBU M PEAreHThI 110 CIEAYIOLIEH cXeMe:

Pearentsl, coI- OnbiTHAsA po- Kanmu6poBou- KonTponbHas
BOPOTKa KPOBHU 0a, M1 Has npoba, M npoba, M
PaGouuii pea- 20 20 20
TEeHT
ChIiBopoTKa 0,025 ) i
KpPOBU
Kamu6patop - 0,025 -
Huct. Bona - - 0,025

[TpoOsbI TIIATENBHO MEepeMenIaTh U MHKYOUPOBaTh B TEUCHUU 25 MUHYT IIPU KOMHATHOM TeMIiepa-
type (18-25 °C) wm B reyenun 15 munyt npu temmepatype 37 °C. Ilocie okoHYaHHS HHKYOAIIUU U3Me-
PUTH BEIMYMHY ONTHYECKOW IUIOTHOCTU ONBITHOW M KaJMOPOBOYHOM MPOO MPOTUB KOHTPOJIBHOU (XOJI0-
CTOM) MPOOBI B KIOBETE C JJIMHOW ONTHYECKOro myTu 10 M.

Pacuempui:

C=(Eo/Ek)x10; rue:

C-KOHIEHTpAIMs TITIOKO3bl, MMOJIb/JT;

Eo-ontuueckas I0THOCTh ONBITHON MPOOKI;

Ex-onTHueckas IIOTHOCTh KaTMOPOBOYHOM MPOOHI;

10-koHIIEHTpaIHsI TIIFOKO3BI B KaIMOpaTope.

B HOopMe cozieprkaHMe TIHOKO3bI B CBIBOPOTKE KPOBH - 3,3-5,5 MMOJIb/J1.

Pesynbrarsr:

BriBogsI:

3. PemuTh cMTyanMoOHHBIE 321241

1) Anroputm pa3dopa 3a1a4

IIpenapat «banapnan» , KOTOPbI UCIOJIB3YETCSI B KAYECTBE JEMCTBYIOLIErO BEIIECTBA MPU JIEYEHUH CY-
XOW pOTOBUIIBI TJ1a3 COACPKUT CyIb(haTUPOBAHHBIN TTTMKO3aMUHOTINKaH. OObICHUTE, TOYEMY IIPUMEHE-
HUE 3TOr0 JIEKapCTBa MOBBIIIAET BIaXKHOCTh IOBEPXHOCTH I1a3a? s aroro:

A) Hanummte GopMyIlly TUCAXapUAHON €IUHUIBI OJHOTO U3 CyIb(aTUPOBAHHBIX TIIMKO3aMU-
HOTJIMKAHOB;

b) onumure cBoiicTBa MaKpOMOJIEKYJI, TIOCTPOSHHBIX U3 TAKUX UCAXapUIHbBIX 3BEHBEB;

B) npencTBaBeTe cXeMy CHHTE3a ITHX CTPYKTYp B OpraHU3Me 4eJI0BeKa, Ha30BUTE (PepMEHTHI U
JIOKAJIM3ALHIO MTPOLECcCa.

2) IIpumep 3agaun ¢ pa3dOPOM I10 ANTOPUTMY
Ortsert:
A) nucaxapuiHas eIMHULA XOHIPOUTUH-CYIb(ara.
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b) Gnaronapst BEICOKOW IMIIOTHOCTH OTPULATENBHBIX 3apsI0B MOJIMCAXapUAHbIE e CyIb()aTHPOBAHHBIX
I'AT" cBA3BIBAIOT MHOXECTBO OCMOTHYECKH AKTUBHBIX MOHOB, KOTOPBIE ylepkuBatoT BoAy. Hampumep,
MOJICKYJIa THATypOHOBOM KHCIOTHI MOXKeT cBsi3biBaTh OT 200-500 monekyn Boabl. Ocobast CTpyKTypa u
CIOCOOHOCTH K THUpPATAIlMU TIO3BOJWIA UCIIONB30BaTh Cyib(aTiupoBaHHbie I'Al" sl MOBBIICHUS BIaX-
HOCTH MTOBEPXHOCTH TJ1a3a.
B) npenmectByeT cuHTe3y mojucaxapujia MpUCOSAMHEHUE K OCTaTKy CEpHHA B KOPOBOM Oe€lKe CHelu-
QJIIBHOTO JIMHKEPHOTO TPUCAaXapHa, BHIMOIHIIONIET0 poiib 3aTpaBku ais pocta Al Kaxayio peakiuio
MMOCTPOCHHUS JINHKEPHOTO TPUCAXapUAA U JaTbHEHIINK POCT LEMU KaTaTu3uPYIOT Creu (pruuecKue rInKo-
3uiTpanchepasbl.
OcnoBHas yacth nenu ['Al" , moctpoeHHass U3 MOBTOPSAIONINXCS TUCAXAPUIHBIX €IUHUIL], CHHTE3UPYETCS
MyTeM MOCIeA0BaTEIbHOIO MPUCOEAUHEHUS YIJIEBOJHBIX OCTAaTKOB B aKTUBHpOBaHHOU ¢dopme Y] D-
caxapos. [lo Mepe yIIMHEHHS IS MHOTUE YIIICBOJHBIC OCTATKU CYJIb(QATHPYIOTCS U MOCIIE dTOW MOJIH-
(dbuKanuy NoJuMeEp BBIBOJIUTCS uepe3 MeMOpaHy Ha Hapy»KHYIO MMOBEpXHOCTh (pubpobnacra. BHe kieTku
MIPOTEOTIIMKAH 00pa3yeT HEKOBAICHTHBIC CBSI3HU C IPYTHMH CTPYKTYPAMH BHEKJIIETOYHOTO MAaTPUKCA.

3) Bamaum [T CAMOCTOSATENILHOTO pa3dopa Ha 3aHSITHH

1. Hamummure cxemy oOpa3oBaHUs IITMKOTE€HA U3 TaIaKTO3BL.

2. Hammmure cxemy 00pa3oBaHUs TIIOKO3BI H3 PPYKTO3EI.

3. AnpeHalMH W KOPTH30JI TIOBBIIIAIOT COJIEP’)KAHMWE caxapa KpoBH. KakoBBI WX MEXaHU3MBI
JIEUCTBUSA U TOYKH TTPUIIOKEHUS?

4. O xakoM 3a00JIecBaHMH MOXET WATH peYb, €CIH Yy OOJNBHOTO peOeHKa COoAcpKAHKE
[JIIOKO3bI B KpoBM  Hatom@ak 2,5 wmmonws/a. [Ipoba ¢ aapeHaMHOM  TOBBIIICHUS
YPOBHSI TJIIOKO3bI HE JIa€T, ICYCHB U CEJIE3CHKA YBEIMYCHBI B pa3Mepax.

5. V¥V rpynHoro pebeHka OTMeUYaeTcsl OTCTaBaHHE B Pa3BUTHH, IOMYTHEHUE XpycTanuka. B kpoBu u
MOY€ MOBBIIICHO CO/IepKaHue TaakTo3bl. O KakoM 3a00JIeBaHUU MOKHO JyMaTh. Kak kopmMuTh pedbenka?
4. 3apanus AJs rpyNnoBoii padéoTsl
1. Hcnonb3ys nepedncieHHbIe METa0OJUThI, COCTABBTE CXEMY MPEBPAILCHUS TJIFOKO3bl B TICYCHH 3]10PO-

BOT'0 YeJIOBEKa, CKOPOCTh KOTOPOTO HapacTaeT yepe3 1 yac mocie npuéma Muiiy, IpeuMyIeCTBEHHO

COZEPIKAILEH YTIEBOIBI:

1. I'moko3za 4, Y]JI®-raroko3a 7. AT®
2. Tmoko3o-1-dochar 5. ®pykro30-6-hochar 8. T'nmkoren
3. T'moxo3zo-6-docdar 6. YTO 9. A1®

10. IMupoocar
Bri6epute GpepMeHThI, KOTOpPBIE KaTaTU3UPYIOT 3TOT MPOIIECC, M PACCTaBbTE X B HEOOXOIUMOM

TIOpsIIIKE:

1. V]d-rmokonupodocdopunaza 6. ®depmeHT ‘‘BeTBICHUS’

2. T'ekcoxmHaza 7. TnukoreHcuHTETa3a

3. Tmoko30-6-docdaraza 8. T'moko30-6-docdaraerunporeHasa
4. ®docdormokomyTasa 9. IIpoTenHKMHA3a aKTUBHAS

5. @ocdopunaza akTUBHAs

2. Kakue m3MeHeHUs B METa0OIU3ME YIJIEBOAOB XapaKTCPHBI U TEPCUUCIICHHBIX COCTOSIHUH OpraHu3s-
Ma denoBeka? Kakne TFOPMOHBI AKTUBUPYIOT 5TU HpOI_ICCCI)I?

1. Yepes 1 -2 gaca nocie npuéma mnu- A. B nedeHu ycuiuBaeTcs pacnaj IJuKore-
L1 B ITOKOE. Ha.
2. CoctosiHue 6era cripuHTepa Ha AU- b. B neuenu ycuinBaercs CUHTE3 TJIMKOTeHA.
cragmu 200 M. B. B wmpimmax npeo6iamaer aHadpoOHBII
3. Tonopanue B TeueHHE IBYX CYTOK. pacnaj IitoKO3bl.
4. ®wusmndeckas paboTa B TECUCHHE TPEX I'. B mpimmax ycunmBaeTcs a’dpoOHBINA pac-
4acoB IOCJIE €IbI. naJ TIF0KO3bI.
5. YTpom HaTomIaK. /1. B nedyenn ycuiimBaeTcs IIIFOKOHEOT'€HES U3
6. OcTpoe aKOroJIbHOE OTPaBJICHHE. JIaKTaTa.
E. B neyenu cHMKaeTCSt CKOPOCTH TIIFOKOHE-
oreHesa.

K. B nedeHn ycunmBaercs TIIIFOKOHEOTCHE3
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U3 rlMgepruHa 1 aMUHOKHUCIIOT.

CamocTosiTesibHAasi BHeayAUTOPHAsi padoTa 00y4arIumuXxcs mo remMe:

3aoanus 014 camocmoamenbHol 6HeayOumopHoil padomsl CHy0eHm o6 no YKa3anHoll meme:

1) Osnaxomumuvcs ¢ meopemuyueckum Mamepuaiom no meme 3aHamus ¢ UCHOIb308AHUEM KOHCNEKMO8
JIeKYULL U/UIU PeKOMeHOYeMOU Y4eOHOU Tumepamypbi.

2) Omeemums Ha 80NPOCwl OJisk CAMOKOHMPOJISL

1. Knaccugukanus 1 XuMHUUECKasi CTPYKTypa YIJIEBOAOB, UX POJb B 00ECIIEUCHUH KU3ZHEACATEIILHOCTH
opranusma. llepeBapuBanue yrneBogoB. depMeHTHI, pacIIEIUISIOIINE MUILEBBIE YIIIEBOABI, COIEP-
JKalecs B CIIOHE, B TIOPKEITYI0YHOM COKe, B KHIIEYHOM coke. Ha kakue cyOcTpaTbl OHH JeHCTBY-

rot? Kakue cBsa3u THAPOJJIU3YIOT U KaKKUE€ ITPU 3TOM BO3HHUKAIOT IIPOAYKTEI pacnaz[a?

2. BcacpiBanue npoayKTOB IepeBapuBaHus YIiaeBooB. Ha30BUTE KOMIOHEHTHI, HEOOXOIUMBIE AJIsl BCa-
CBIBAaHMSI MOHOCAXapH10B U3 MOJIOCTH KulleyHuka. Kakoif MoHOcaxapu BcacklBaeTcsi ObICTpee Bcex?

Kyna nonaznarot yrineBobl B Ipoliecce BcachblBaHUS?

3. Hamummure npeBpamnienue ranakto3bl B Y JId-ranakrosy, a 3atem B Y JID-rmoko3y. Kakue GpepmeHTHI

KaTaJu3upyroT 3T MPEBpaLCHUS?

4. Tmoko3a — OCHOBHOM METaOOJUT YrieBOAHOTO oOMeHa. | eKCOKMHAa3Has peakius u ee Ouojoruye-
ckoe 3HavyeHne. Kakoli OMOXMMHUYECKUIT MEXaHM3M Ha3bIBAIOT O0Pa3HO “JIOBYIIKOW TIIFOKO3BI” U TIO-

yemy? IlyTu mpeBparenus riroko30-6-pocdara.

5. KakoBa Ouonoruueckas poib pacnajia yriieBoloB B kieTkax? Kakue CyliecTByIOT THIIBI pacnana yr-
JI€BOJIOB (IO XapaKTepy pacIleIUIEHUs] MOJIEKYJIbl IJIFOKO3bl U B 3aBUCMOCTH OT JIOCTYITHOCTU KHCJIO-

pona). [lepeuncaure sTans! IIMKOIU3A.

6. Hammmure pCaKluu JUXOTOMHUYCCKOI'O aHa3p06H0ro paciiaga r’irOKO3bl: YKAKHUTC H606paTI/IMBIC oTa-

IIbI TTIMKOJIMN3A. BI/IOBHepFeTI/IKa ¥ OMOJIOTHYECKOE 3HAUCHHE mponecca.

7. Hazoute cTaauu a3poOHOTO TUXOTOMHYECKOro pacraia yrieBoaoB. Kakosa cyan0a oTmiemniseMoro
BojopoAa? B uem 3akirouaercst Ouosioruueckasi pojb YeTHOUYHBIX MeXxaHu3MoB? Hanumure peakiuu
riuuepodochaTHOro YeTHOYHOTO U MaJaTHOTO YEIIHOYHOTO MeXaHU3MOB. O003HAUbTE JTOKAIHU3AIIHIO

B KJIETKE COOTBETCTBYIOIIUX PEAKLIH.

8. I'me B OpraHu3Me U IIpHU KaKOM (1)I/IBI/IOJ'IOFI/I‘ICCKOM COCTOSIHUM HAKaIlIMBAE€TCS MHOT'O MOJIOYHOM KMC-
notel? KakoBa ee JanbHeHIas cyz[L6a? Hamumure PpCaKkMu OKUCIIUTCIIbHOIO paciiaja MOJIOYHOM
KHUCIOTEL. Pojb MUPYBATACTUAPOTICHAZHOTO KOMIIJICKCA B IMPOLECCE OKHUCINUTCIBHOI'O IleKap6OKCI/IJ'II/I'

pOBaHUs MHUpYBaTa.

9. BuOCHHTE3 TI'IIOKO3bI (FJ'IIOKOHGOFGHGB)Z BO3MOJHBIC MPCAMICCTBECHHUKH, MMOCICI0OBATCIbHOCTh PCAK-
1105078 Kak IMPEOaOJICBAIOTCS HeO6paTI/IMLIe pCaku TUXOTOMUYCCKOTO pacliaa I'NiFOKO3bI ITPU TIIFOKO-

HeoreHe3e? Hanummre peakiyy COOTBETCTBYIOMIMX O0XOJHBIX MyTEH.

10. I'mrok030-aIaHUHOBBIN IIUKII: Omoyioruueckas POJIb. 3HadeHue peryiisiniiu riiftOKOHCOIrcHE3a U3 aMH-

HOKHMCJIOT.

11. CprKTypa TJIMKOTeHA U €r0 OMOCHHTE3 B KJICTKAaX IEUCHH U MBIIIII. Kakoit TOPMOH CTUMYIIMPYCT

OMOCHHTE3 TIIMKOTEHA?

12. MO6I/IJ'II/I38.I_II/I$I TJIMKOI'CHa: IOCJIICA0BATCIbHOCTD peaKuHﬁ, Oumosornueckas PpOJib Imponecca. Kakue

TOPMOHBI CTUMYJIUPYIOT MOOMIIM3ALINIO TIIMKOTEHA B IEYEHU?

13. Ilenro3odocdaTHblii MyTh NpeBpalleHuss TIIOK03bl. OKUCIUTENbHBIA 3Tan 00pa30BaHUS IEHTO3.

HeoxucnurenbHslit aTan nenro3odocharHoro mytu. @ru3noI0rnueckoe 3Ha4eHUe.

14. I'moko3a KpoBu: (haKTOpHl, BIAMUSIONIME HA ee ypoBeHb. CaxapHble KpuBble. [IpHHINI KOJIMYECTBEH-
HOTO OTpe/eNieHus TII0KO3bl B KpoBU. Ha30BUTE BO3MOXKHBIE IPUUMHBI TUIIEP- U TUNIOTTIUKeMUl. Bu-
1Bl TI0KO3ypuid. OnpeneneHue rroko3sl B Mode. Kakue Mepbl JOKEH MPEAPUHTh Bpad MpU 1ua-

0eTHYEeCKO, THIEPOCMOMOJISIPHON U TMIIOTTIMKEMUYECKOi kome?

15. Heilpo-3HIOKpUHHAS PETYNALUs YIIEBOAHOTO OOMeHa. ['OpMOHBI, MOBBIIAIOIINE U MOHMKAIOIIHE

YPOBEHb I'TIOKO3bI B KPOBU. MeXaHU3MBbI UX JEHCTBHUS.

16. ITatonorus yrneBogHoro oomena. CaxapHselii auaber. Hapymienue yrieBoaHOro U JIMIHIHOTO oOMe-

HOB TPU ATOM 3a00JIEBaHUU.

17. Yro takoe ranakro3emusi? B uem ee l'[pI/I‘-II/IHa? KakoBEI BO3MOXXHEIS HOCICACTBUA 3TOI'O 3a00JIeBaHUS

Ui opranuzMa? Uto noMKeH MpeanpuHsITh Bpay?
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3) IIposepums c6ou 3HaAHUS C UCNONL30BAHUEM MECMOB020 KOHMPOJISL
1. CUHTE3 I''IMKOI'EHA B ITEUYEHU YEPE3 3-4 HACA IIOCJIE ITPUEMA TTUIIU
CTUMYVYJINPVYET:
1) uncynuu
2) aapeHaInH
3) rIroKaroH
4) KOpTH30IT
2. [IPOLIECC, SBJISIOILMICS UICTOYHUKOM DHEPI'MU JUIS1 CKEJIETHBIX MBIIILT B
HAYAJIBHBIN TTEPMOJ], X MHTEHCUBHOI'O COKPA-ILIEHUS, CTUMYJIUPYETCS TOPMO-
HOM:
1) uHCYIHHOM
2) TIIIOKaroHOM
3) KopTH30JI0M
4) ampeHaTHHOM
3. [TPU PACITAJIE TJIMKOI'EHA KOHEUYHBIM ITPOIYKTOM ABJISIETCS I'N'TFOKO3A:
1) B ieucHn
2) B CKEJICTHO MBIIIIIE
3) B 00enx TKaHsIX
4, BIIEPUOA MEXIY ITPUEMAMMU ITUIIN AKTUBUPYETCSA B IIEPBYIO OUYEPE/b:
1) rnukonu3
2) IIIIOKOreHe3
3) pacnaj rimKoreHa
5. ITPU I'JIMKOI'EHES3E 1 TUIITA (BOJIE3Hb 'MPKE) HAPYIIEH ITPOILIECC:
1) cuHTe3a IIIMKOreHa
2) pacmaia rJIMKOreHa
3) oboux mporeccoB
6. IEPEHOCYMKOM I'JIMKO3WJIBHBIX I'PYIIIT B PEAKIIMM BUOCHUHTE3A T'JIMKOTI'E-
HA ABJISAETCA:
1) AT®
2) TTd
3) Al®
4) VTD
5) VII®
7. DEPMEHT T'JIIOKO30-1-OOCOATYPUIUHTPAHCDOEPA3A KATAJIM3UPYET PEAK-
1O ITPEBPAIIEHU A:
1) rimrok030-1-docdata B ypuauHIubochaTriiroKo3y
2) ypuauHAnGOCHATIITIOKO3bI B IITHKOTCH
3) raukorena ¢ 0opazoBaHHEM IUTFOK030-1-(ocdara
8. PET'YJIATOPHBIM ®EPMEHTOM CHUHTE3A I''IMKOI'EHA ABJIAETCA:
1) dbocdorirokomyTaza
2) rnukoreHdochopuiaza
3) rimoko030-1-hocharypuauHTpanchepasa
4) 0-1,6-rmroxo3uaza
5) rIMKOreHCuHTa3a
Ortsetsl: 1-1; 2-4; 3-1; 4-3; 5-2; 6-5; 7-1; 8-4.

Pexomenayemas iureparypa:
OcHoBHasi:
1. Bepesor T.T. KopoBkun b.®. buonornveckas xumusi. Y4eOHHK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:OAO «M3natensctBo «Memuimaay, 2007, 704c¢.
2. Cesepun C.E., Anettnukona T.JI., OcumnoB E.B., Cunaea C.A. bruonorudeckast Xumusi. Y 4eOHUK.
— 3-e u3ganwue., ucnpasieHsoe. — M.: OO0 «M3natenbeTBo «MeauImHCKoe HH)OPMAIIMOHHOE
areHTcTBOY, 2017, 496¢
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3. buoxumusa: YdeOHO-MeTOMMUYECKOE MOCOOME ISl CTYIEHTOB MEIUIIMHCKUX BY30B (COCTaBUTEIH
A.B. Enukos,C.H. [Tonomapesa, [1.1. Ilanok, O.}O. ITonosa) - Kupos: Kuposckasi rocyiapcTBeH-
Has MeIuInHCKas akagemus. - 2016. - 110 c.
JonotHUTe/ILHAS JINTEpaTypa:
1. Buonmornyeckas XUMUs € yIpaXHEHUAMH U 3agadamu: Yueouuk / IToa. pexn. E.C. CeBepuna.
- 4-e m31., ucnp. - M.: I'DOTAP-Meauna, 2011. - 624 c.: un.
2. Knunnueckas ouoxumus / ITox. pea. B.A. Tkauyka. -M.: 'DOTAP-ME/I, 2006.-360 c.
3. ®U3HOI0r0-OMOXUMHUYECKHE OCHOBBI MBIIIEYHON NEATEILHOCTH: y4eOHOe mocodue s CTy-
JICHTOB MEIMIIMHCKUX BY30B / coctaButenu: A.B. Emuxos, M.A. Yacroenoa, H.®. Kamakun, I1.1.
Hanox - Kupos: KupoBckas rocynapcTBeHHas MeauIMHCKas akagemus, 2013. - 90 c.

Tema 4.4: KonsiokBuyM Ne3 "O06MeH yrJieBojioB"

eJsb: TpOBEPUTH YPOBEHb YCBOCHUS 3aHUM CTYAEHTAMHU 10 TEME «Y TJIEBOIbI)

OOyuarommiicst 10J15KeH 3HATh:0CHOBHBIE ()OPMYJIIbI YIIIEBOAOB, PErYJISIMI0 OCHOBHBIX METa00INYeK-
CUX IIyT€H yIJIeBOJHOr0 OOMEHA.

OOyuaromuiicst 10JIKeH YMeTh:TUCaTh OCHOBHbBIE XMMHUYECKHE PEAaKLIMU METa0OINUYECKUX ITyTel
OOyyarommiicst 10JIKeH BJIaJeTh: TEPMUHOJIOTUEN

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4aouuxcs no TemMe:
1. PemnTh TeCTOBBIE 32 JaHHSI

CUHTE3 I'JIMKOI'EHA B ITEHEHU YEPE3 3-4 YACA I1OCIJIE [TPUEMA TTNIIHW CTUMY -
JINPYET:

1) uncynuH

2) ajipeHaIH

3) riIroKaroH

4) KOpTHU30JT

2. ITPOLIECC, HBHHIOMHﬁCﬂ NCTOYHUKOM SHEPT'UM JJIA CKEJIETHBIX MBIIIL] B
HAUYAJIbHBIN IMEPNOJ UX MHTEHCHUBHOI'O COKPA-IIIEHUMA, CTUMVYJIMPYETCA I'OPMO-
HOM:

1) uHCyIMHOM

2) TITFOKaroHOM

3) KopTH30JI0M

4) aapeHATHHOM

3. [TPU PACITAJIE TJIMKOI'EHA KOHEUYHBIM ITPOIYKTOM ABJISIETCS I'N'TFOKO3A:

1) B meueHu

2) B CKEJICTHOW MBIIIIIE

3) B 00eHx TKaHIX

4. BIIEPUOA MEXIY ITPUEMAMMU ITUIIN AKTUBUPYETCA B ITEPBYIO OUEPE/Ib:

1) rukonu3

2) IIIIOKOTeHE3

3) pacmaj rimKoreHa

5. [MPU T'JIMKOI'EHESE 1 TUITA (BOJIE3Hb T'MPKE) HAPYIIEH ITPOLIECC:

1) cuHTe3a IITMKOreHa

2) pacrazia TJIMKOTeHa

3) oboux mporeccoB

6. IEPEHOCYMKOM I'JTMKO3WJIBHBIX I'PYIIIT B PEAKIIMY BUOCHUHTE3A I'JIMKOTI'E-
HA ABJIAETCA:

1) AT®

2) TTd

3) Al®

4) VT®

5) V®

7. DEPMEHT T'JIIOKO30-1-OOCOATYPUINHTPAHCD®EPA3A KATAJIMBUPYET PEAK-
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[0 TTPEBPAILIEHNA:
1) rmoko030-1-docdara B ypuauHAN(POCHATIITIOKO3Y
2) ypuauHaupochaTriroKo3sl B TITHKOTEH
3) rauKoreHa ¢ 00pa3oBaHHEM INIFOK030-1-(ocdara
8. PETYJIATOPHBIM ®EPMEHTOM CHUHTE3A I''IMKOTI'EHA SIBJIAAETCA:
1) dochorirokomyraza
2) rnukorerdocdopuiasza
3) rimrok030-1-hocharypuarHTpanchepasa
4) a-1,6-rmroko3umaasa
5) rMKoreHCuHTa3a

2. OTBeTUTH HA BONPOCHI 110 TeMe 3aHATHS
1. Knaccudukanus u XUMHYECKasi CTPYKTypa YIJIEBOJOB, UX POJib B 00ECIEUECHUN KUIHEACSITEIbHOCTH
opranusma. [lepeBapuBanue yrieBogoB. @EpMEHTHI, PaCIEIUISIIOIINE UIIEBbIE YIVIEBObI, COIAEPIKAIIN-
ecsl B CJIIOHE, B MOJPKETYIOYHOM COKe, B KUIIEUHOM coke. Ha xakue cyOGcTpatsl onu aeiictByror? Kakue
CBSI3M FUAPOJIM3YIOT ¥ KaKUE IIPU 3TOM BO3HUKAIOT MPOAYKTHI pacmaja’?
2. BcacbiBanmne npoayKTOB IepeBapuBaHus yriieBoaoB. Ha3oBuTe KOMIIOHEHTHI, HEOOXOAUMBIE IS
BCaChIBaHHUsI MOHOCAXapHJI0B U3 IMOJOCTH KullleuHHka. Kakoil MOHOcaxapuj BcacblBaeTcsi ObICTpee
Bcex? Kyna nmomanaroT yrieBosl B IpoIecce BCaChIBaHUS?
3. Hamummre mpespainenue ranakrossl B Y/ D-ranakro3dy, a 3atem B Y ®-rmoko3y. Kakue dep-
MEHTBI KaTaJTu3UPYIOT 3TH MpeBpallieHus?
4. T'mroxo3a — OCHOBHOM MeTabOJIUT yrieBogHOTO oOMeHa. I'eKcoKnHa3Hasi peakius U ee OUOoJIOoTH-
yeckoe 3HaueHne. Kakoil OMOXMMHYECKH MEXaHHM3M Ha3bIBalOT 0Opa3HO “JIOBYIIKOWM TIIOKO3bI” U
nouemy? IlyTu npeBpaieHus riroko30-6-pocdara.
5. KakoBa O6uonorudeckast poiib pacnaja yriaeBoaoB B kieTkax? Kakue CyliecTBYIOT TUIIBI pacmajia
YIJI€BO/IOB (II0 XapaKkTepy paclleIUIeHNs MOJIEKYJIbl III0KO3bl U B 3aBUCUMOCTH OT JJOCTYITHOCTH KHC-
nopona). [lepednciante sTanbl TIMKOIU3A.
6. Hamummre peakuuu TUXOTOMHYECKOTO aHa’pOOHOTO paciajaa TIOKO3bI: YKaXKHTE HeoOpaTHMbIe
JTanbl TuKoIn3a. bruosHepreTrka u OMOIOTHYECKOE 3HAUECHUE MpoIiecca.
7. HazoBute cTaguu a’poOHOTO JUXOTOMHUYECKOTO pacrana yrieoaoB. KakoBa cynb0a oTmiernise-
Moro Bojiopoaa? B yem 3akirouaeTcs Onooruueckasi pojib 4eTHOYHbIX MexaHn3MoB? Hamummre pe-
aKuuu rauuepodocGaTHOro 4YeITHOYHOTO U MalaTHOrO YETHOYHOro MexaHu3MoB. O003HaubTe JOKa-
JIN3aLUIO B KJIETKE COOTBETCTBYIOIUX PEAKIIUM.
8. I'me B opranmsme W NMpHu KakoM (PU3HOIOTHYECKOM COCTOSHUU HAKAIUTUBAECTCS MHOTO MOJIOYHOU
kucioThl? KakoBa ee nanpHelmas cynp6a? Hanummre peakuun OKUCIUTEIBHOTO paciaga MOJIOYHON
KHUCIIOTHI. PoJb UpyBaTAETUAPOT€HA3HOIO KOMIUIEKCA B MPOIECCE OKUCIUTENBHOTO AeKapOOKCHIIH-
pOBaHMsI UpyBaTa.
9. buocuHTE3 III0KO3bI (ITIIOKOHEOT€HEe3): BO3MOXKHBIE MPE/IIECTBEHHUKH, MTOCIIeI0BATEIbHOCTD pe-
akuuit. Kak mpeojoneBatoTcss HeoOpaTUMbIE peakluy JUXOTOMUYECKOTO paciaja IJI0KO3bl PHU U0~
KoHeoreHese? Hanummre peakiiuy COOTBETCTBYIOIINUX 0OXOJHBIX MyTeH.
10. I'mr0K030-aJIaHWHOBBIA IMKJI: OMOJIOTHYECKasl PoJib. 3HAUCHHE PETYJISIUHN TIIFOKOHEOTeHe3a W3
AMHHOKUCIIOT.
11. CtpykTypa rinMkoreHa U ero OMOCHMHTE3 B KJIETKax Me4YeHU U MbIl. Kakoll roOpMOH cTUMYIHUpYeT
OMOCUHTE3 TTIUKOTreHa?
12. MoOunu3anus rMKoreHa: mociae10BaTeIbHOCTh peakiuii, Onongoruueckas posp npouecca. Kakue
TOPMOHBI CTUMYJIUPYIOT MOOUIIM3AIMIO INIMKOT€HA B IIEYEeHN?
13. TTenTo30hocdaTHbIii MyTh MpeBpaIIeHUs TIOKO3bl. OKUCIUTENBHBIN 3Tan 00pa3oBaHMsI ITEHTO3.
HeokucnurenbHblii 3Tan neHro3odochaTHoro mytu. @U3HoI0rudeckoe 3HaueHHe.
14. I'moko3a kpoBu: (akTopsl, BiUsioUMe Ha ee ypoBeHb. CaxapHble KpuBble. [IpuHImMn xonuye-
CTBEHHOTO OIIPEAEIEHUS IIIIOKO3bl B KpoBU. HazoBHUTE BO3MOXHBIE NPUUYMHBI THIEP- U TUIIOTIIUKE-
Muid. Buasl rmroko3ypuii. Omnpenenenue riiroko3sl B Moue. Kakne Mepbl JOKEeH MPEeANpPUHATh Bpad
npu AMabeTUYEeCKOM, THIEPOCMOMOIIIPHOM U TMIIOTIMKeMUYeCKON Kome?
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15. Heilpo-sHa0KpHUHHAS PETYISAUS YITIEBOAHOIO OOMeHa. | OpMOHBI, MOBBIIIAIONINE U TTIOHUKAIOIIHE
YPOBEHb I'IIOKO3bI B KPOBU. MeXaHU3MBI UX ACUCTBUS.

16. [Taromorust yrineBoanoro oomena. CaxapHbiii nuabet. Hapyiienne yriieBogHOTO M JTUITHIHOTO
0OMEHOB TPHU ITOM 3a00JICBAHUU.

17. Yro Takoe ranakrozemusi? B yem ee mpuurHa? KakoBbl BO3MOXHBIE ITOCIEACTBHUS ITOTO 3a0071€e-
BaHU 11 opranuzma? YTo 0KEeH NMpenpuHsITh Bpad?

CamocTosiTe/iIbHAsI BHEAYIUTOPHAasi padoTa o0yuyarouuxcs 1o Teme:
3aoanus 011 cCamMoOCmMoOAMENbHOU 6HEAYOUMOPHOU PAdOmMbl CMYOEeHN 08 N0 YKA3AHHOU meme:

1) Osznaxomumoucs ¢ meopemudecKum mamepuailom no meme 3anAmusl ¢ UCnojlb306aHUeEM KOH-

CNeKmos J1eKyutl u/uiu pekomeHoyemMou yueOHOU Tumepamypol.

2) Iloozcomosums mabauyy no meme Bumamuno.

1. Ha ocHoBe u3yueHus OCHOBHOM M JOMOJIHUTENLHOMN JUTEPATYPLI COCTABUThL TAOIUIY [0 BUTAMUHAM:
Bi1, B2, Bs, PP, Be, Bc, Bi2, H, C, P, A, /I, E, K. Tabnuna gomxHa conepkaTh CICIYIOIIUE pa3aeiibl:

Ha3BaHue (OyKBeHHOE 0003HauUeHUE, XUMUYECKOE Ha3BaHUE, Ha3BaHHE M0 OMOJIOrndeckomy -

exty);

Xxumuueckas GopMyia BUTaMUHA U KOQEPMEHTa;

y4acThe B 0OMEHE BEIIECTB;

KJIIMHUYECKasi KapTUHA TUIO0- U aBUTAMHUHO30B, TUIIEPBUTAMHHO30B;

MTUTICBBIC HICTOYHUKHY;

CyTOUYHasi MOTPEOHOCTH (A7l CTYJEHTOB MEAMATPUUECKOro (akyibTeTa — JaTh AAHHBIE MO BO3-

PaCTHBIM TpYIIIaM);

dapmakoaoruyeckue mpenaparbl, OKa3aHus K IPUMEHEHHUIO.

OO6pa3zelr 3amoTHEeHUs TaOJIHIIBI:

1) Bi, THaMUH, aHTUHEBPUYCCKHI;

2) TlpuBoautcs CTpyKTypHas GpopMysia THAMHHA U THAMUH I ]ochara;

3) Bemonssietr kopepmeHTHbIC QYHKINU. B OCHOBE eruaporeHasHbIX KOMILICKCOB 00eceunBa-
€T OKHCIIUTENBHOE NeKapOOKCUIMPOBAHUE MHPYBATa M 0-KETOTJIyTapara, B COCTaBe TPACHKE-
TOJIa3bl — KIIIOUEBYIO PEAKIUIO MeHTo30hochaTHoro mytu (2°% sram).

4) Bonesup OGepu-Oepu. «Bnaxnas» dopma — OBICTpOpa3BUBAIOIIMECST OTEKH, aTpOUS MBbIIIII,
CEpJICYHO-COCYAUCTasl HEIOCTaTOUHOCTh. «Cyxas» dopMa — ObIcTpasi moTeps Beca, aTpodus
MBI, TIepudepuIecKue MOJUHEBPHUTHI, YYBCTBO CTpaxa, HapylleHue nHTewiekra. Ha ¢one
XPOHUYECKOTO AJKOTOJIM3Ma MOKET BOSHUKATH MPU HOPMAIBHOM COJACPXKAHUH B TUIIE, U3-3a
HApPYIICHUS BCAChIBAaHUS.

5) Jpoxoku, oTpyOu, Xied u XJeOHbIe 371aKH, cosi, (acoyb, rOpoX, MOPKOBb, KalycTa, KapTo-
denb, CyonpoIyKTHI.

6) 1-—3wmr.

7) KoxkxapOokcuna3za, ButaMuH B1 (paxe, HOPOIIKH, TAOIETKH, PACTBOP B aMITyJIax).

Pexomenayemasi mureparypa:
OcHoBHas:
1. Bbepezor T.T. KopoBkuHn b.®. buonornueckas xumus. Y4eOHUK.-3-€ U3/JaHHE., CTEPEOTUITHOE. —

M.:0AO «M3parennctBO «Memumunay, 2007, 704c¢.

2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., CunaeBa C.A. buonoruueckast xumusi. Y 4eOHUK.

— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3naTenscTBO «MeaunnHCKOoe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢

3. buoxumus: Y4eOHO-METOIUYECKOE TMOCOOMEe JUIS CTYJISCHTOB MEIHUIIMHCKHX BY30B (COCTABHTEIH

A.B. Enuxos,C.H. ITonomapesa, [1.1. [{anok, O.}O. [Tonosa) - Kupos: KupoBckast rocyaapcTBeH-
Has MeIUIMHCKasg akagemus. - 2016. - 110 c.

JdonmosiHuTEIbHAS JTUTEPATYpA:

1. buonornyeckas XuMus ¢ ynpaxxHeHusMHU U 3agavamu: Yuebnuk / Iloa. pea. E.C. Cesepu-

Ha. - 4-¢ w3, ucnp. - M.: TDOTAP-Meaua, 2011. - 624 c.: un.

2. ButamuHbI: y‘-IC6HO€ rnmocooue IJid CTYACHTOB MCIUIMHCKUX BY30B | cocraButenu: A.B.
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Enukos, I1.1. [anok, T.B. Cumkuna - Kupo: KupoBckas rocynapcTBeHHasi MEIMIIMHCKAs aKajie-
mus, 2011. - 114 c.
3. Knunanueckas 6moxumust / Ilox. pen. B.A. Tkauyka. - M.: T'DOTAP-ME/, 2006. - 360 c.

Paznen 5. BuramuHbl

Tema 5.1:BogopacTBopuMble BATAMHUHBI.

Heab: O3HAKOMUTHCS C HOMEHKIIATYpOW M KiacCH(HUKAIMel BUTAMUHOB, CTPOCHHEM, CBOWCTBAMHU H
OHMOJIOTMYECKON POJIbI0, METO/IAMU KAU€CTBEHHOT'O U KOJIMYECTBEHHOT'O OMPE/IEICHUS BOIOPACTBOPUMBIX
BUTaMHUHOB.

3agauu: U3y4yuTh HOMEHKIATYPY, KJIaCCU(PHUKAIMIO BUTAMUHOB, XUMHUECKOE CTPOEHHUE, CBOIICTBAa U OHO-
JIOTUYECKYIO0 POJb. OCBOUTH METO/Abl KAYECTBEHHOTO M KOJIMYECTBEHHOTO OMpPEIEICHUs BOJO- U KUPO-
PacTBOPUMBIX BUTAMHHOB

OOyyaromuiicst 10/17KeH 3HATh:3HAYCHUE BUTAMHUHOB JIJIi OOMEHA BEIIECTB y YEJIOBEKa, OCHOBHBIE
CUMIITOMBI THUIIO- ¥ TUIIEPBUTAMUHO30B.

OOyuarommiicst 10J15KeH YMeTh:ONPEIEIUTh COJIep:KaHne aCKOPOMHOBOM KUCIIOTHI B MIPOIYKTaX MUTa-
HUS U MOYE.

OOyuarommiics 10J15KeH BJIaJeTh:B3aUMOCBS3bI0 MEK/y TUIIO- U TUIIEPBUTAMUHO3aMH ¢ OOMEHOM Be-
LIECTB Y YEJIOBEKA U UX KIMHUYECKUMH MPOSBICHUSAMH.

CamocTosiTe/IbHAS Ay TUTOPHAS Pad0Ta 00yUAIOIIMXCS M0 TeMe:

1. OTBeTHTH HA BOMPOCHI N0 TeMe 3aHITHS
1. Uctopus pa3BuTUS y4EHHS O BUTAMUHAX.

2. Knaccudukamnys 1 HOMCHKIATYpa BATAMUHOB.

3. XuMuueckas Mmpupojia U 001meOrnosornyeckas pojab BUTAMUHOB. MexaHu3Mm ux aeuctBus. Kodep-
MEHTHBIC (DYHKIIUU BUTAMHHOB.

4. Meraboiu3M BUTAaMUHOB. [IpHUYMHBI 3K30- M AHAOTEHHBIX TMIIO- M aBUTAMHUHO30B KaK CIICJCTBUC

HapyIICHUS MEeTa00IM3Ma BUTAMUHOB.

BuramMuHonog00HbIE BEIIECTBA.

6. Ponp MpoBUTAMHHOB M aHTHBUTAMHHOB. TE€OpEeTHYECKHE OCHOBBI MCIIOIH30BAHUS aHTUBUTAMUHOB
KaK JIEKapCTBEHHBIX MPEINapaToB.

7. OOcyxnaenue pedepaTos 1o reme «BoropacTBopuMbIe BUTAMUHBI» IO CAEAYIOLIEMY IJIaHY:
1. na3Banue (OykBeHHOE 0003HAUYEHHE, XUMHUECKOE Ha3BaHUE, Ha3BaHUE MO OHOJIOTHYECKOMY d-

dexry);

xuMHu4deckas (hopMyia BUTaMUHA U KOPEPMEHTA;

ydacThe B 0OOMEHE BEIECTB;

KIIMHUYECKasi KapTUHA TUIO- U aBUTAMHUHO30B, TUIIEPBUTAMHHO30B;

MUIIEBbIE NCTOYHUKH,

CyTO4YHasi MOTPeOHOCTH (A1 CTYIEHTOB MEAMATPUUECKOrO (aKynbTeTa — JaTh JaHHbBIE MO BO3-

PACTHBIM TpYIIIaM);

7. (dapmakomoruyeckue mpemnapaThl, MOKa3aHUs K IPUMEHEHHUIO.

o

ok wn

2. IlpakTnyeckasi HOArOTOBKA.
Jlabopamopnas paboma Ne 12. KauecTBeHHBIE peaKIIMU Ha BOJOPACTBOPUMBIC BUTAMHHBI.
[enb paboThI: HAYYUTHCS ONPEAETATH KOHIICHTPAINIO ACKOPOMHOBOM KUCIIOTHI M POBOUTH KAUeCTBEH-
HBIE PEaKI[MU Ha BOJOPACTBOPUMBIC BUTAMUHBI.

1. Obnapysrcenue ackopbunosoii Kuciomsl

KadecTBeHHBIE peaku Ha aCKOPOWHOBYIO KHCIIOTY TMO3BOJISIIOT YCTaHOBHTH HAJMUWE TAHHOTO
BUTaMWHA B TPOJYKTaX MUTaHUS M JIEKAPCTBEHHBIX TMpernaparax. ACKOpOMHOBas KHUCIIOTa CIIOCOOHA
OKHCIISTBCS B JECTHAPOACKOPOMHOBYIO KHCJIOTY W BOCCTaHABIMBATh JIPYTHE COCAMHEHUS (HAampuMep,
K3Fe(CN)s, 2,6-muxmopheHonnHnHA0(EHOT U Ap.).

a) Peaknust Boccranosnenust KsFe(CN)e B 1mienounoit cpese.

IpuHoun mMeroaa: acKOpOMHOBAsE KUCIIOTA B MmIeN0ouHON cpene BoccraHaBiuBaeT KsFe(CN)s B
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K4Fe(CN)e, koTOpBIit MOKHO 00HapyxuTh mpu nodasneHun FeCls (B kucioi cpeae obpasyercst OepimH-
CKasl J1a3yph).

XOHI PABOTBI: k 10 karusim pactBopa ButamuHa C nob6aButh 5 xanens 10% pactBopa KOH u
croibko ke 5% pacrBopa KsFe(CN)s. Coneprkumoe mpoOHpKH IepeMeaTbh BCTPSIXUBAaHHEM, T00ABHUTh 5
kanenb 10% HCIl u 5 kanens 1% pactBopa FeCls. OrmeruTs 00pa3zoBaHHe CHHETO Ocajka OepIMHCKON
Ja3ypu.

0) [Ipo6a c 2,6-muxnopdeHOTUHUHI0(EHOIOM.

IpuHoun MeToga: acKOpOMHOBAs KHUCIOTa BOCCTaHABIMBACT 2,6-AuxyopheHOTMHUHI0(EHOIT
(2,6-IXDUD), umeromuii B MIETOYHON Cpelic CUHIOK, a B KUCIIONW Cpejie KPacHYI0 OKPacKy, B OecIBeT-
HOE€ coCcTOsiHME. MeTOo/] OCHOBAaH Ha CIIOCOOHOCTH aCKOPOMHOBOW KHCIOTHI BOCCTAHABIMBATH, OKUCIISACH,
2,6-muxstoppeHOTMHUH IO EHOIT.

XOJl PABOTHABI: B aBe nmpoOupku npuiutk S5 kanens 0,01% mienounoro pactsopa 2,6-AXDOUOD. B
olIHy M3 mpobupok no6aButh 1 kammo 2% pactBopa HCI. B kucnoit cpene unaukarop npuoOperaer
KkpacHblii nBeT. [Ipu nobaBieHnn B 00e MPOOMPKH HECKOJIBKUX Kallelbh pacTBOpa aCKOPOMHOBON KHCIIOTHI
MIPOUCXOUT 00ECIIBEUNBAHUE KUIKOCTH.

B) [Ipo6a denmnra.

IIpuHuun Meroga: ackopOMHOBas KUCIOTAa BOCCTAHABIUBAET KUIKOCTh DeirHra npsmMo Ha Xo-
ny, 6e3 mpeaBapUTeIbHOIO HarpEeBaHUSI.

XOH PABOTHI: k 10 xarusim 1% pacTBopa acKOpOMHOBOI KHCIOTHI I0OABUTH paBHBIN 00BEM pe-
aktuBa @enunra. OTMETUTDH yepe3 1-2 MUHYTHI MOSIBICHUS JKEITOr0 OKpAIIUBAHUS, TIOCTEIIEHHO Mepexo-
TSIIIETO B KUPITUYHO-KPACHOE.

r) [Ipoba c fiogom.

IIpuHuun Meroaa: ackopOMHOBAs KHCIOTA, OKUCISSICH B JETHIPOACKOPOUHOBYIO KUCIOTY, BOC-
CTaHABJIMBAET MOJIEKYJISIPHBIN 0o ¢ 00pa3oBaHUEM HOIMCTOBOJOPOIHOM KUCIOTHI, HE UMEIOIIEH OKpac-
KU.

XOJ PABOTBI: x 5 karmisim pazBeaeHHoro B 10 pa3 nucTuimpoBaHHOM BOAOU peakTuBa Jlroros,
no0aBuTh 5 kanenb 1% pactBopa ackopOUHOBOM KucIOThl. OTMETUTH OOeclBeunBaHUE peakTuBa JIroro-
T8,

1) [Ipo6a ¢ METUIICHOBOW CHHBIO.

I[IpuHuun mMerona: ackopOMHOBAs KHUCIOTA OKUCISISICh, BOCCTAHABIMBAET METHJIEHOBYIO CHHb B
neitkopopmy (6eclIBETHOE COSMHEHHE).

XO/1 PABOTHI: k ognoii karute 0,01% pacTBopa MeTUIIEHOBOW CHHU 00aBUTH 5 Kamnenb 2% pac-
TBOpa yriekuciaoro Harpus u 5 kamenb 0,05% pactBopa ackopOuMHOBOM Kuciothl. Ilpu HarpeBaHuu
HabIt01aeTcsl 00eCIBEUNBAHNE KHUIKOCTH.

2. Kauecmsennas peakyus na sumamut Bi.

Huazopeakuus. IIpuHuun Meroaa: B LIETOYHOM cpele THAMHMH C JAMAa30pEaKTUBOM OOpasyeT
KOMIUIEKCHOE COETMHEHNE OPAHKEBOTO 1IBETA.

XOH PABOTBI: x nua3zopeakTuBy, cocrosimemMy u3 5 kaneib 1% pactBopa cynb(haHHIOBON KHC-
J0ThI U 5 Kanenb 5% pacTBopa HUTparTa HaTpus, 100aBisA0T 1-2 kammu 5% pacTBopa THaMUHA U 3aTEM
[0 CTEHKE, HAKJIOHUB INPOOUPKY, OCTOPOXKHO a00aBisitoT 5-7 kamenb 10% pactBopa OukapOoHarta
Hatpus. Ha rpaHuniie )KuaKocTel nosBIsSeTCsl KOO OPaHKEBOTO 1IBETA.

3. Kauecmeennas peaxkyus Ha eumamun Ba.

Ipunnun meroaa: okucieHHas Gopma ButamuHa By nipeacrasisieT coboii xenroe, Qroopuciu-
pymolee B yapTpadHOIeTOBbIX Jiydyax BeniecTBo. Peakius Ha BuTaMuH B2 ocHOBaHa Ha crmoCOOHOCTH €ro
JIETKO BOoccTaHaBIUBaThcs. [Ipu 3TOM pacTBOp BUTaMHMHA, 00JIaIAIONIETo KEITOH OKpacKou, mpuodperaeT
BHayaJle PO30BBIi IIBET 3a cueT 00pa30oBaHUs MPOMEXKYTOUHBIX COEIUHEHH, a 3aTeM o0OeclBeUnBaeTcs,
MTOCKOJIbKY BOCCTaHOBJIEHHAs (popma BUTamMuHa B2 OeciiBeTHa.

XO/l PABOTBI: B npobupky HanuBatoT 10 kamnenb pactBopa BuTamuHa B2, no0aBistor 5 xamnenb
koH1eHTpupoBanHOH HCI 1 omycKaroT 3epHBIIIKO METaJUIMYECKOro MHKA. HaunHaeTcs BblaeeHHuE My-
3BIPHKOB BOJIOPO/IA, KHUJIKOCTh IOCTENIEHHO PO30BEET, 3aTEM 00ECIIBEUNBAETCS.

4. Kauecmeennas peakyus Ha eumamut Be.

IIpuHoun Meroaa: BUTaMUH Be, B3aMMOIEHCTBYS C XJIOPHBIM JKeJIe30M, 00pa3yeT KOMIUIEKCHOE
coeuHeHNe Trma (eHoIsATa KeJe3a, UMEeolllee KpacHOe OKpallluBaHue.
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XOJ PABOTBI: x 5 xarursm 5% pactBopa Butamua B mo6asuth 1 kariro 5% pacrBopa FeCls,
BCTPSIXHYTh M OTMETHUTD IOSIBJICHHE KPACHOTO OKPAIINBAHUS.

Konuuecmsennoe onpedenenue sumamuna C (ackopourosoii kuciomsl) no memooy Turbmanca.

Llenb paboOThI: HAYYUTHCS OMPENENIATH KOHIIEHTPALIUIO aCKOPOMHOBOW KHUCIOTHI 10 MeTOy THIh-
MaHca.

[Tpuniun merona: MeToa OCHOBaH Ha CIOCOOHOCTH aCKOPOWHOBOM KHCIOTHI BOCCTaHABIMBAThH
2,6-nuxsopdeHonH10peHo, KOTOPBI B KUCIION cpeie UMEET KPAaCHYI0 OKpacKy, MpU BOCCTAHOBJICHUU
o0ecuBeYMBaeTCs, B IENOYHON cpee okpacka — cuHss. s npepoxpanenus: ButaMmuHa C oT paspyiue-
HUS UCCIEyeMbI PAacTBOP TUTPYIOT B KUCIION Cpelie IMIENOYHBIM 2,6-IuXJI0pPEeHOINHI0PEHOIOM 10
MIOSIBJICHHS PO30BOTO OKPAILIMBAHUS.

Omnpenenenue coaepKaHusi aCKOPOMHOBOI KHCIOTHI B Moue JaéT MpeACTaBICHUE O 3aracax 3TOro
BUTAaMHHA B OpPraHM3ME, TaK KakK HAOIIOJAaeTCs COOTBETCTBHE MEXIY KOHIICHTpauuell acKopOMHOBON
KHCIIOTHI B KPOBU U KOJMYECTBOM ITOT0 BUTAMHHA, BBIIEISIEMOT0 ¢ MOYOH. OJHAKO MPU TMIIOBUTAMUHO-
3e C comeprkaHue acKOpOMHOBOHM KUCIIOTHI B MOYE HE BCET/a MOHIKEHO. YacTo OHO ObIBaeT HOpMallb-
HBIM, HECMOTPs Ha OOJIBIION HEIOCTATOK 3TOT0 BUTAMHUHA B TKAHAX W OpraHax. Y 3JI0pOBBIX JIOACH Mpu-
ém 100 r BuramuHa C ObICTPO MPUBOAUT K MOBBIIIEHUIO €r0 KOHLIEHTPALUU B KpoBU U Moue. IIpu rurmo-
BuTtaMuHo3e C TKaHU, UCIBITHIBAIONINE HEAOCTATOK B BUTAMUHE, 3a/IEP’KUBAIOT NPUHATHIN BuTamMuH C, u
€ro KOHIICHTpalusi B MOo4Ye He MoBhIIIaeTcs. Modva 310poBoro yenoseka cogaepxut 20 — 30 mr/cyt BuTa-
muHa C, wm 113,5 — 170,3 MKMOIIB/CYT.

Metoanka npoBeieHUs pabOTHI:

K 2 M moun no6asuth 10 kanens 10% pacTtBopa CONMsHON KUCIOTH M TUTPOBATH 0 MOSBICHUS
PO30BOTO OKPALTHBAHHUS.

Pacuér conepxanust ackopOMHOBOW KHCIOTHI B MOY€ ITPOBOAUTCS 110 (hopmyIie:

Yo 0,088><A><B,
b

rae: X — coaepxaHue acCKOpOMHOBOM KUCITIOTHI, MI/CYT;

0,088 — coneprxanue ackopouHOBOI KucoThI, Mr (cooTBeTcTBYeT 1 M1 0,001 H pacTBopa
2,6-muxnopdenonurnodeHomna);

A — pe3ynbTaT TUTPOBaHUS 2,6-TUXI0pPEHOMNHAODEHOTIOM, MIT;

b — 00bEM MoUH, B3SITOM 17151 TUTPOBAHMUSI, MIT;

B — cpennee cyro4HOEe KONIMYECTBO MOYH (nuypes), it MyxuuH — 1500, mmis KeHiuH —
1200 mur.

Pesynbrater: pacuer no hopmyne

BbIBOIBI: cCpaBHEHME pe3yNbTaTa IO OTHOLIEHHIO K KOHTPOIIIO
3. PemnTh cUTyallMOHHBIE 321241

1) AnropuTtm pazbopa 3a1au

[Tynbna siBrsieTcst OMOIOrHYecKUM OapbepoM, KOTOPBIN 3alUIlaeT 3yOHYIO MOJIOCTh U MEPUOAOHT
OT MH(EKINH, BBHITIOIHIET TUIACTHYECKYI0 M TPOQUIECKYIO0 (YHKIHIO. XapaKTepU3yeTcsl MOBBIIICHHON
aKTUBHOCTBIO OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB , MO3TOMY, BBICOKMM NOTPEOJICHUEM KHC-
nopozaa. ACKOpOMHOBAsI KUCJIOTa UTPAET BAXKHYIO POJIb B METa00JIM3MEe OPraHoB M TKaHel. JleficTBue Bu-
TaMHHa CBS3aHO C €r0 Y4acTHEM B OKHCIUTENIbHO- BOCCTAHOBUTEIBHBIX PEAKIUAX U yIyUYIIEHHEM dHep-
reTHYEeCKOro OOMEHa B TKaHSIX.

OObsicHuTe, Kakol MexaHu3M obpazoBaHuss ATD B kneTkax CTUMyNIUpYeT BBeneHue ButamuHa C,
IUISL ATOTO:

A) Ha30BUTE OCHOBHOM crioco6 obpazoBanust AT® B kiaeTkax U u300pa3uTe COOTBETCTBY-
IOLIYIO CXEMY;

b) nazoBute xommexc LII13, koTopslii cnoco6eH BoccTaHaBIUBaTh BUTaMHH C;

B) npearmonoxuTe, 94T0 MPOUCXOAUT MPH HEJOCTATKE ACKOPOMHOBOW KUCIIOTHI.

2) [Ipumep 3amaum ¢ pa3dbOPOM 10 aAITOPUTMY

Ortser:

A) OcHoBHBIM criocoboM cuHTe3a AT® B opranusmMe gBisieTcs OKHCIUTENbHOE (hochopumrpona-
Hue AJI®, xoropoe obecnenuBaeTCsl COMpsKEHHEM paboThl (epMeHTAaTUBHBIX KomiuiekcoB LII1D u
AT®-cUHTA3bL.
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b) ackopOuHOBast KHCI0Ta CIIOCOOHA BOCCTAaHABIIMBATH IUTOXPOM-C OKCH1a3y (KoMiutekc 1V)
B) Ilpu HenocTaTke acKOpOMHOBOM KHCIIOTBI CKOPOCTb OKHUCIMTEIBHOTO (ochopuiarpoBanHus
AJ1® camxaetcs. MeTaboau3M TKaHEH U OpraHoB OyeT 3aMeJIAThCS.
3) 3amaum U CAMOCTOSTENILHOTO pa3dopa Ha 3aHITUH
1. ¥V 1aByX CHOPTCMEHOB IIOCIE TPEHHUPOBKH ObUIa B3ATa KPOBb M ONpeAeicHa B HEl
KOHIICHTpALlUs MOJIOYHOM KHUCIOTBl. YpPOBEHb €€ y TIepBOro CIOpTCMEHa Obul B  JBa
paza 'BBIIE 1O CPaBHCHUIO C pe3yibraTamMu oOcienoBaHus Broporo. O dYeM  MOXKHO
CYAMTb U YTO MOYKHO IIOCOBETOBATH NIEPBOMY CIIOPTCMEHY?
2. B KpoBM NaImueHTa Mnpy AUCIaHCEPHOM OCMOTpPE ObUIM OOHAPYKEHBI SPUTPOIUTHI, PE3KO yBEIH-
YeHHbIE B pa3Mepax. [Ipu 3ToM manueHT KaloBasicsl Ha MOBBIIICHHYIO YTOMIISIEMOCTb, CIIA00CTb, OJBIIIKY
npu (pus3ndeckoit Harpy3ke. HeocTaTok Kakoro BUTaMUHa MOKET MPUBECTU K TIOJJOOHBIM SIBICHHSIM?

CamocrosiTe/ibHAs BHEAYIUTOPHAsA padoTa 00y4aroIuxcs o TeMe:

3aoanus 01 cCamMOCMOAMEIbHOU 6HEAYOUMOPHOU pAdOmbl CYO0eHmM 08 N0 YKA3AHHOIU meme:

1) Osnakomumucsi ¢ meopemuyeckum Mamepuaiom no meme 3aHsamusi ¢ UCHOIb308AHUEM KOHCHNEKMO8

JIeKYULl U/UIU PEKOMEHOYEeMOUL YUeOHOU Tumepanmypol.

2) Omeemumsb Ha 8ONPOCHL OJisk CAMOKOHMPOIIS

1. Ilouemy opranuszmy TpeOyeTcs OCTOSHHOE €KEAHEBHOE MOCTYIJICHUE BOJOPACTBOPUMBIX BUTAMU-
HOB?

2. Kakum 00pazoMm npeuMylIecCTBEHHOE MUTAaHHUE YITICBOJHOW MHIIECH OTpakaeTcsi Ha MOTpeOICHUH

BUTaMUHOB rpynnsl B?
[Touemy Butamunsl C, K, Bz, honueBast kuciaora OTHOCSTCS K aHTHAHEMUYECKUM (haKTopam?

W

[Touemy cumTaercs, 4To MEYEHb SIBISIETCA B HEKOTOPOW CTENEHHU A0 BOJIOPACTBOPUMBIX BUTAMU-

HOB?

O6ocHOBaTh POJIb aCKOPOMHOBOM KMCIIOTHI B PETYJISLMUA CUHTE3a KOJIJIareHa.

OOBSICHUTD CUMIITOM ‘‘MbllIeuHast 00J1b’’, UCIIOJIB3YS 3HAHUS O BOAOPACTBOPUMBIX BUTAMHUHAX.

[IpencraBuTh B BUE CXEMBI pEaKIMIO JeKapOOKCUIMpOoBaHus nupysata ¢ yuactuem TD.

[IpencraBuTh B BUAE CTPYKTYPHBIX (hOpMyJ ydacTre nupuaoKcanbdocdara B peakuusx TpaHCAMU-

HUPOBAHUSA U 1€KapOOKCUIMPOBAHHSI aMUHOKHUCIIOT.

9. Tloka3zarp cxemy mepeHoca (YHKIMOHAIBHBIX Tpynn (METHIHHOH, (YOPMHIIIbHOW, METCHUIBHOMN) C

y4acTHeM TeTparuapodoineBoil KUCIOTHI.
10. Kakoil BUTaMUH SIBIIIETCSI COCTaBHOW YacThi0 KO(EepMEHTa, CIOCOOHOTO MPHUCOETUHATH (M OTIa-
BaTh) BOJIOPOJI K U30aJUIOKCA3MHOBOMY KOJIBITY?

11. OrcyrcTBHE B NHUIE KAKOTO BUTAMUHA BBI3BIBAET 00JI€3Hb, BHIPAXKAIOIIYIOCS B MOBBILICHUH ITPOHU-
LIaEMOCTHU U XPYIKOCTH KPOBEHOCHBIX COCYI0B. OTBET apryMEHTUPYNTE.

12. Kaxkoil BUTaMUH SIBIIIETCS COCTaBHOW 4acThi0 KopepMeHTa A? nmaliTe CTPYKTYpHYIO (GopMynTy KO-
(dbepMeHTa, BbIICIUTE BUTAMUHHYIO YacTh.

13. CyrouHas MOTPeOHOCTH B3pPOCIOrO YEJIOBEKa B HUKOTHHOBOM KHCIIOTE, COCTaBisiomias 7,5 Mr,
YMEHbILIAETCS, €CJIM B MUIIE COACPKHUTCS O0NbIIOE KOMMUECTBO Tpuntodana. UTo MOKHO cKa3aTh O
B3aMMOCBS3H MEXKIY

3) IIposepums ceou 3HaHUSA € UCNOIL308AHUEM MECMOBO20 KOHMPOIIS
1. OJHUM U3 HAUBOJIEE DODPEKTUBHBIX ITPUPOJJHBIX AHTUOKCUJAHTOB
ABJETCA:
1) hpuutoxuHOH
2) peTHHOI
3) BHKacom
4) Toxodepor
5) xonekanbuupepo
2. JJIA HOPMAJIbBHOT'O CBETOBOCIIPUATUSA HEOBXO UM
1) peruHON
2) MUPUIOKCAITH
3) Tokodepon
4) GuoTHH

NGO
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5) pubodaaBun
3. AHTUTEMOPPATMYECKUM JIEMCTBHMEM OBJIAJJAET BUTAMUH:
1) sprokanbuudepos
2) pyrun
3) peruHOa
4) ackopOUHOBasI KUCIIOTA
5) puutoXuHOH
4. BPEAKIIUAX KAPBOKCU-JIMPOBAHUA TIPUHUMAET YUYACTHE:
1) Tuamux
2) MaHTOTEHOBAsI KUCJIOTA
3) pubodnasun
4)KapHUTHUH
5) 6roTHH
5. BXXUBOTHOM OPT'TAHU3ME 13 TPUIITO®AHA CUHTE3UPYETCA:
1) aMu1 HHKOTHHOBOM KHUCIIOTBI
2) BHKAcoJ
3) pubodaaBun
4) Toxodepot
5) maHTOTEHOBAs KUCIOT
6. [TIPU ABUTAMUWHO3E B;1 HAPYIIAETCS ®YHKIIMOHNPOBAHUE ®EPMEHTA:
1) amunOTpaHchepassl
2) rIyTaMaTaerHIporeHas3bl
3) nupyBaTaCTHIPOTreHA3bI
4) TpaHCKETOJIa3bl
5) nupyBaTkapOOKCHIIa3hI
7. BPEAKIIAX TPAHCMETUJIN-POBAHUA TTIPUHUMAET YYACTUE BUTAMUH:
1) pyrun
2) ponmeBas kucinora
3) peTuHOa
4) maHramMoBas KUCIIOTa
5) HuanuH
8. COCTABHOM YACTBIO KODH3UMA A SBJISETCS:
1) n-aMuHOOEH30MHAsI KKCIIOTa
2) OpoTOBast KHCIIOTA
3) MUPUIOKCUH
4) MaHTOTEHOBAsI KHCIIOTa
5) kapHUTHH
9. HA ITPOHUIJAEMOCTDb KAITUJIJIAPOB BJIUSET:
1) HUKOTHHAMUL
2) pyrun
3) pubodaBux
4) maHramMoBas KUCIIOTa
5) nupumokcuH
10. KCEPO®TAJIbMUIO BBI3BIBAET JE®ULINT B OPTAHU3ME BUTAMUHA:
1) ackopOMHOBOM KUCIIOTBI
2) xonekanbipdepoa
3) THamMuHa
4) Toxodepona
5) perunona
Ortsertsl: 1-4; 2-1; 3-5; 4-5; 5-1; 6-3; 7-2; 8-4; 9-2; 10-5.
4) TMoozomosums pepepam no 0OHOMY U3 BUMAMUHOS NO CLEOVIOWEM) NIAHY:
1. Ha3Banme (OykBeHHOE 00O3HAUYCHHE, XUMUYECKOE Ha3BaHKE, HA3BaHUE 10 OUoIorHIecKkomMy 3P dek-

Ty);
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XuMudeckas (popmyiia BUTaMuHa 1 KopepMeHTa,

ydacTue B 0OMeHe BEIIeCTB;

KIIMHAYECKasi KAPTHHA TUIO- U aBUTAMHHO30B, THIICPBUTAMHUHO30B;

MTUIIEBBIC HICTOYHUKHY;

CyTOYHast MOTPEOHOCTH (IS CTYACHTOB MEANATPUIECKOTO aKysIbTeTa — 1aTh JaHHBIE 110 BO3PACT-
HBIM Ipylnam);

7. (apmakosornyecKue npernaparsl, HoKa3aHus K IPUMEHEHUIO.

SR

Pexomenayemasi tureparypa:
OcHoBHas:
1. Bepesos T.T. KopoBkun b.®. buonornyeckas xumusi. Y4eOHUK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:OAO «M3nmarensctBo «Meauiuaay, 2007, 704c¢.
2. Cesepun C.E., Aneiinukosa T.JI., Ocumos E.B., Cunaea C.A. buonornyeckas xumus. Y 4eOHUK.
— 3-e u3nanwue., ucnpasieHHoe. — M.: OO0 «3narenscTBO «MenunuHcKoe HHGOPMAIIMOHHOE
areHTcTBOY», 2017, 496¢
3. buoxumms: YueOHO-METOAMYECKOE MOCOOUE I CTYJAEHTOB MEIMUIIMHCKHUX BY30B (COCTaBUTEIIH
A.B. Enuxos,C.H. ITonomapesa, [1.1. [anok, O.}O. [Tonosa) - Kupos: KupoBckasi rocyaapcTBeH-
Hasg MeIuiuHcKas akagemus. - 2016. - 110 c.
JonoJHUTe/ILHASA JIUTEpPATypa:
1. buonornyeckas XuMusi ¢ ynpaxHeHUssMU 1 3anadamu: YueOnuk / [loxa. pea. E.C. CeBepu-
Ha. - 4-¢ u3n., ucnp. - M.: IDOTAP-Meaua, 2011. - 624 c.: un.
2. Buramunsl: yyeOHOE mMOcoOHMe Uil CTyIEHTOB MEIWIIMHCKHX BY30B / cocraBuTenu: A.B.
Emukos, I1.M. Hanok, T.B. Cumkuna - Kupos: KupoBckas rocynapcTBeHHass MEAMIMHCKAs aKkaje-
mus, 2011. - 114 c.
3. Kimnnnueckas onoxumust / Tlox. pexn. B.A. Tkauyka. - M.: I'DOTAP-ME/, 2006. - 360 c.

Tema 5.2: J)KupopacTBopuMbie BATAMHHBI. BUTaMHHONO100HbIE BelllecTBA.

Heab: O3HaKOMUTBCS C HOMEHKJIATypOoW M KiacCHU(pUKalued BUTAMHUHOB, CTPOCHHEM, CBOWCTBAMU U
OMOJIOTNYECKOH POJIBIO, METO/IaMU KaU€CTBEHHOI'O U KOJIMYECTBEHHOI'O OIIPEEIICHUS )KUPOPACTBOPUMBIX
BHUTaMHHOB.

3agaum: U3y4nTh HOMEHKIIATYPY, KIacCU(UKAIUIO BUTAMUHOB, XUMHUECKOE CTPOCHHE, CBOMCTBA U OHO-
JIOTUYECKYI0 poJib. OCBOUTH METO/AbI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO OINpPENEICHUS )KUPOPACTBOPU-
MBIX BUTAMUHOB

OOyyarommiics 10/2KeH 3HAThb:3HAUEHHE BUTAaMUHOB JJis OOMEHa BEIIECTB y YEIOBEKa, OCHOBHbBIE
CUMITOMBI TUIIO- ¥ TUIIEPBUTAMHUHO30B.

Oo0yuaromuiicsi 10JI2K€H YMeTb:ONPEIeIUTh ColepX)aHue BUTamMuHa A, BuTamuHa [, Buramuna E B
IIPOJYKTAaX IMUTAHMUS.

OOyyarommiicst 10JIKeH BJIA/IeTh:B3aUMOCBS3bI0 MEXy TUIO- U TMIIEPBUTAMUHO3aMU C OOMEHOM Be-
LIECTB Y Y€JI0BEKA U UX KIMHUYECKUMH ITPOSBICHUSAMHU.

CamocrosiTesibHAA Ay AUTOPHAsi pa00oTa 00y4ar0IMXCs M0 Teme:

1. OTBeTHTH HA BONPOCHI N0 TeMe 3aHATHS

HcTopus pa3BUTHS YUEHUSI O BUTAMHUHAX.

KHaCCI/I(i)I/IKaHI/Iﬂ 1 HOMCHKJIaTypa BUTAMHWHOB.

3. Xumuueckas mpupojia u oduieOnogoruueckas pojib BUTaAMHHOB. MexaHusm ux aeictus. Kodep-
MEHTHbIE (DYHKIIMM BUTAMHUHOB.

4. Metabonu3M BUTaMUHOB. [IpHUMHBI 5K30- U SHIOT€HHBIX T'MIIO- U aBUTAMHUHO30B KaK CII€JCTBUE

HapylLIeHUs MeTaboI1M3Ma BUTAMUHOB.

BurtamuHonojo0HbIe BelecTBa.

6. Poms IMPOBUTAMHWHOB U aHTUBUTAMHHOB. TeOpeTI/I'-IeCKI/Ie OCHOBBI HCIIOJB30BaHUsI aHTUBUTAMUHOB
KaK JICKapCTBEHHBIX MIPENapaToB.

8. OO6cyxnenue pedepaToB M0 TEMe «KHPOPACTBOPUMBIC BUTAMHUHBI» 110 CIISAYIOIIEMY TUIAHY:

N =

o
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1. na3Banue (OykBeHHOE 0003HAUCHUE, XUMUUECKOE HA3BaHUE, HAa3BaHUE MO OUOJIOTHYECKOMY d(-
ekry);

XUMHUUecKas (popmylia BuUTamMuHa 1 KopepMeHTa,

yd4acTue B 0OOMEHE BEIIECTB;

KJIMHUYECKast KAPTUHA TUITO- M aBUTAMHHO30B, TUIICPBUTAMHHO30B;

MUIIECBBIC HCTOUYHHKHY;

CyTOYHasi IOTPEOHOCTh (IS CTYACHTOB MEIUATPUIECKOTO (aKyabTeTa — JaTh JaHHBIC 0 BO3-
pPacTHBIM IpyIIam);

7. (hapmakoIOTHYECKue MpemnapaThl, MOKa3aHUs K MPUMEHEHHIO.

ouakrwm

2. IlpakTnyeckasi NOArOTOBKA.
Jlabopamopnas paboma Ne 13. KauecTBeHHbIE peaKlIMU HA KUPOPACTBOPUMbIE BUTAMHUHBI.
Lenb paboTHI: HAYYUTHCS POBOJUTH KAUECTBEHHBIE PEAKLIUU Ha )KUPOPACTBOPHMbIC BUTAMUHEI.
Jlabopamopnas paboma Nel. Hccreoosanus pulove2o dcupa

1. Bumamun A (pemunon).

a) Peakius ¢ KOHIIGHTPUPOBAHHOM CEPHON KHUCIOTOM.

IIpuHUMD MeTOAA: CMEIIMBAaHUE PAaCTBOPA BUTaMUHA A C KOHLIEHTPUPOBAaHHON CEPHOM KHUCIOTOM
MIPUBOJUT K OKPALIMBAHUIO CMECH B KPaCHO-OypbIil 1IBET.

XO/J PABOTHBI: B cyxyro mpobupky BHOCIT 3 Karuid XJI0po(opMHOro pactBopa BUTaMUHA A U
n00aBisl0T | Karuo KOHIEHTPUPOBAHHOM cepHOM KHCIOThl (ocTtopokHo!). IlosiBisiercs KpacHo-
¢buoneToBoe OKpalIuBaHue, epexosilee B KpacHO-0ypoe.

0) Peakuus c cynbdarom xenesa.

IIpyHOMN MeToAa: CMEIIMBAaHUE PACTBOpPA BUTAMHUHA A C JIEISHOW YKCYCHOW KHMCIOTOW, Hachl-
LIEHHON cysib(aToM xkene3a, B MPUCYTCTBUU KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI MPUBOJUT K OKpa-
IIMBAHUIO CMECH B PO30BO-KPACHBIN IIBET.

XOJ PABOTHI: x 1-2 xamisam pactBopa peiObero xkupa B xjopodopme npuiuBaroT 5-10 xamnensb
JeITHOM YKCYCHOW KHCJIOTBI, HACHIILIEHHOHN Ccynb(aroMm >ene3a, U 1-2 Kamim KOHLEHTPUPOBAHHOH cep-
HOU kucnothl. [losBisiercs roiayboe okpalMBaHue, MOCTENIEHHO MepeXosiiee B po3oBo-KpacHoe. Kapo-
TUHBI JAI0T IPU 3TOM peakIMy 3eJIeHOBAaTOE OKpallluBaHHE.

B) [Ipo0a ¢ XJIOpHBIM KETIE30M.

XOH PABOTHI: k 2 xamisM pacTBopa pblObero >xupa B xyopodopme nobaButh 1-2 karum 1%
pactBopa FeCls. [Ipu cmemmnBaHuy nosiBIIsieTCsl ApKO-3€JIeHast OKpacka.

2. Buramun D (aprokansrmiidepoir).

a) bpomxniopodopmuas npoda

XO/Jl PABOTBI: k 1-3 kamisiM XJ0popOpMHOTo pacTBOpa phlObEro >kupa J00aBUTH 3-5 Kamenlb
pactBopa Opoma B xjopodopme. JKUIKOCTh NMOCTENEHHO MPUOOPETaeT 3elIeHOBAaTO-Toy00e OKpaluBa-
HHUE.

0) [Ipo6a ¢ anmmHOM

IIpuHoun meroaa: ButaMuH D Ipu B3aMMOAEHCTBUM C aHWJIMHOBBIM PEAaKTHMBOM IIPU Harpesa-
HUU OKPAIIUBAECTCs B KPACHBIN LIBET.

XO/1 PABOTHI: B cyxyro npoOupky BHOCAT 2 Karuid pelObero »upa u 10 xanens xjiopodopma,
3aTeM IIpU MTOCTOSHHOM IOMEIIMBAHUU 2-3 KalllIi aHUWIMHOBOTO peakThBa. OCTOPOXKHO HAarpeBaroT U Ku-
matat 30 cexynna. XKenras smynbcust Ipu HaTMYUKM BuTamMuHa D nproOperaeT BHayalle 3€JIEeHbI, a 3aTeM
KpPAaCHBIH 1BET.

Jlabopamopnas paboma Ne2. Kauecmeennvle peaxkyuu na sumamur E (moxogepon).

a) [Ipo0a ¢ xyopumom xenesa.

I[IpuHuun meroaa: a-Tokodepoa B COUPTOBOM PACTBOPE OKUCISAETCS TPEXBAICHTHBIM JKEIE30M
(FeCl3) B TokOo(hepHIIXHHOH, ¥ PACTBOP OKPAIIUBACTCS B KPACHBIH 1IBET.

XOH PABOTBI: B cyxywo npoOupky BHOcAT 4-5 kamenb 0,1% cnupTroBoro pactBopa o-
Toko(pepona, npubasmstor 10 kamens 1% pactBopa FeCls, TmatensHo nepememuBaioT. Conepxumoe
MPOOUPKH MPUOOPETAET KPAaCHOE OKpALIMBAHUE.

0) [Ipoba c KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTOM.

XOH PABOTHI: B npoGupke k 5 kamsim 0,1% cnimproBoro pactBopa Butamuna E no6asute 10-
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15 xamnens xkoHreHTpupoBanHoit HNOs3. [Ipu BcTpsxuBanuu mpoOUpKku oOpa3yeTcsi SMYIbCHS, TOCTEIEH-
HO OKpaIlMBarouiaecss B KpacHbI 1BeT. [Ipy CTOSHUM 3MYIIbCUSI paccianBaeTCsl U OKpacka OCTaeTcs B
BEPXHEM MACIISTHOM CJI0€

3. PelmiuTh cUTYaulMOHHBbIE 321241

1) AnropuTm pazbopa 3am1aq
[Tynbna sBrsieTcst OMOIOTHYECKUM OapbepoM, KOTOPBIH 3aIlUIIaeT 3yOHYIO TOJIOCTh U IEPUOJOHT
0T WH(EKINH, BBIMOIHIET MIACTUYECKYI0 U Tpoduueckyro GyHKIMIO. XapaKTepU3yeTcs MOBBIIICHHON

AKTUBHOCTBIO OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB , MO3TOMY, BBICOKMM IMOTPEOJICHUEM KHC-

Joposia. ACKOpOMHOBAsI KMCIIOTa UTPAET BaXHYIO POJib B METa0OJIU3Me OpPraHoB U TKaHel. [leiicTBue Bu-

TaMHMHA CBSI3aHO C €r0 YY4aCTHEM B OKHCIIUTEIIbHO- BOCCTAHOBUTEIBHBIX PEAKIUAX U YIYULICHUEM SHEp-

reTUYECKOro OOMeHa B TKaHsIX.

OO0mbsacHUTE, Kakoil MexaHu3M oOpa3zoBanus AT® B KIeTKax CTUMYIUPYET BBeaeHHE BuTaMuHa C,

JUISL 3TOTO:

A) Ha30BUTE OCHOBHOM criocob obpazoBanust AT® B kiaeTkax U U300pa3uTe COOTBETCTBY-

IOLLYIO CXEMY;

b) nazoBure xommexc L{I13, koTopslii cnocoOeH BoccTaHaBIuBaTh BUTaMuH C;
B) npennonoxxure, 4T0 NPOUCXOIUT MPU HEAOCTATKE ACKOPOMHOBOM KUCIOTHI.
2) [Mpumep 3amauu ¢ pa3dOPOM IO AITOPUTMY
Ortger:
A) OcHoBHBIM criocobom cuHTe3a AT® B opranu3Me SBIISCTCS OKHCIUTEIbHOE (HhOCHOpUIHpOBa-
nue AJI®, xoropoe obecmenuBaeTcsl COMPsHKEHHEM padoThl (epMEeHTATUBHBIX KoMiuiekcoB LII1D u
AT®-cuHTa3ssl.
B) ackopOrHOBast KUCI0TA CITIOCOOHA BOCCTAHABINBATD IATOXPOM-C OKCH a3y (komiuiekce 1V)
B) IIpu HemoctaTke acKOpOMHOBOW KHUCIOTHI CKOPOCTH OKUCIUTENHHOTO (ochopriInpoBaHUS

A1® camxkaercs. MeTabonm3M TKaHEH U OpraHOB OYIET 3aMe IS ThCS.

3) Bamaum I CAMOCTOSATEIILHOTO pa3dopa Ha 3aHSITHH

1. V¥ GonbHBIX ¢ 3200JIeBaHHEM TOYCK, HECMOTPSI HA HOPMATBHO COATAHCHPOBAHHYIO JHETY, YacTO pas-
BHUBAETCS MOYEYHAs] OCTEONUCTPO(DUS — PaxUTOIOI00HOE 3a00JeBaHUE, COPOBOXKIAIONIEECS] MHTEH-
CUBHOM nemMuHepanu3anueil kocre. [louemy 3To npoucxoaur?

2. bBonbHOI xanyeTcs Ha CHUKEHHE OCTPOTHI 3peHHsl, MJI0X0e cyMepeuHoe 3penue. [Ipu ocmoTtpe oTme-
yaeTcs MIeTyIIEHUE KOXHBIX MOKPOBOB. V3 aHaMHe3a BBISBIEHO, YTO OOJBHOW CTpajaeT XpOHHUYE-
CKOM KeJTYHO-KaMEeHHOM 00Je3HbI0. C rMIMOBUTAMUHO30M KaKOI'O BUTAMHMHA Bbl CTOJNKHYIUCH? KakoB
MeXaHU3M JIeiicTBUs dToro ButamMmuHa? KakoBo ero yuactue B akTe 3peHus? B uém mpuumHa runoBu-
TaMMHO3a y 3TOro 6osibpHOro? Kakoili BUTaMMH M B KaKOM KOJIMUYECTBE Bbl Ha3Haumiu O0b1? Kakue me-
pBI HEOOXOIMMO €MIE MPETPUHSATE?

3. bonbHoi#l HenaBHO mpuexan ¢ Cesepa. JKamyeTcst Ha cuiIbHBIE TOJIOBHBIE 00iH, HenoMmoranue. Ilox
KOXeH 3aMeTHBI ToueuHble KpoBou3nusHus. [Ipu onpoce okazanoch, 4To OOIBHON YacTO yHOTPeOIsiI
B MUINY nedyeHb Oenoro menaseas. C KakuM THIEpBUTAMHUHO30M Bbl MMeeTe Jieno? KakoB MexaHu3M
neiicTBus 3Toro ButamuHa? Kakue cuctemMbpl MOpakaroTes IPU €ro THurnepBuTaMuHo3e? B 4ém npuun-
Ha TUIepBUTAMHMHO3a Y 3TOTO NMalueHTa?

4. 'V pebénka HabmomaeTcs JUIUTEIBHOE He3apalleHue POJHUYKA, OOJBICEHUE 3aThLIKA, MOBBIIICHHAS
BO30yAMMOCTb. MaTp *kaiyercst Ha To, 4YTO peOEHOK OECclOKOEH, 4acTo IuladeT, mioxo cnuT. Kakoi
TUIIOBUTAMUHO3 BbI AMarHoctupyere? KakoB MeXaHU3M JI€MCTBUS BUTaMUHA?

5. bBonbHOII xanyercs Ha yacTble nepenoMbl KoHeuHocTel. [Ipu rcciaenoBaHun €ro KpoBH OOHAPYKEHO,
9TO CoJepXKaHue Kaimblus cocraBiser 1,1 mMonw/n (Hopma 2,25 — 2,8), Heopr. ¢ochopa — 0,3
MMous/n (Hopma 0,84 — 1,29), aktuBHOCTH 1ienoyHoOl (ocdarassl § ea. (Hopma 2 — 4 en.). O kakom
THIOBUTaMUHO3e HAET peub? KakoBa GopMmyra akTHBHBIX MPOHM3BOTHBIX 00CYKIAEMOTO0 BHTaMUHA?
KaxoB mexaHu3m paeiicTBust 3Toro suramuna? Kakue nexkapctBeHHbIe (POPMBI BBl HA3HAYUTE AJIS JTUK-
BUJIAIIAY TIPU3HAKOB TUTIOBUTAaMHHO3a? Ha3oBUTE MUIIeBbIe NCTOYHUKHA BUTAMHHA.

CaMocTosiTeIbHAsI BHEAYIUTOPHAsI padoTa 00y4arouuxcs mo reme:
3aoanus 01 camocmoamenbHoll 6HeayOumopHoil padomul CHy0eHn o8 no yKa3anHuoi meme:
1) O3naxomumbcsi ¢ meopemuyeckum Mamepuaiom no meme 3aHamusl ¢ UCNONb308AHUEM KOH-

101



&

ONo O

10.

11.

12.

13

CNeKmos NeKyull u/unu pekomeHoyemou yueOHOU Tumepamypol.

2) Omsemums Ha 60nPoOcyl OJisl CAMOKOHMPOIIL

[Touemy opranu3my TpeOyeTCs IOCTOSTHHOE €XKEIHEBHOE IOCTYIUIEHUE BOAOPACTBOPUMBIX BUTAMHU-
HOB?

KakuM 06pa3zom mpeumyliecTBEHHOE MUTaHHWE YIJICBOJHOW MUIIEH OTpakaeTcs Ha MOTPeOIeHUU
BUTAaMUHOB rpynnsl B?

[Touemy Butamunsl C, K, B12, honueBast kKuciaora OTHOCITCS K aHTUAHEMUYECKUM (haKTopam?
ITouemy cuuTaeTcs, 4TO MEUEHB SIBISIETCA B HEKOTOPOU CTEIIEHH JETI0 BOJAOPACTBOPUMBIX BUTAMU-
HOB?

O06ocHOBaTh POJIb aCKOPOMHOBOM KMCIIOTHI B PETYJISLIMUA CUHTE3a KOJIJIareHa.

OOBACHUTH CUMIITOM * ‘MblII€YHAs 00JIb’’, UCIIOJIB3YsI 3HAHUS O BOJOPACTBOPUMBIX BUTAMHHAX.
[IpencraBuTh B BUAE CXEMBI pEAKIUIO IeKapOOKCUINpOBaHUs upyBaTa ¢ yuactuem T/D.
[TpencraBuTh B BUJIE CTPYKTYPHBIX (hOopMysl yyacTue nupuaokcaibpocdara B peakiusx TpaHCAMU-
HUPOBAHUA U 1eKapOOKCHIUPOBAHHS aMUHOKHUCIIOT.

[Toka3ars cxemy nepeHoca (GyHKIHMOHAIBHBIX TPyNN (METHJIBHOM, (GOPMUIBHOM, METEHUIIBHOMN) C
y4acTHEM TeTparuapodonneBoit KUCIOTHI.

Kakoll BUTaMHH sIBISIeTCA COCTaBHOM 4acThi0 KOQEpMEHTa, CIIOCOOHOTO MPHCOEAUHATH (M OTHa-
BaTh) BOJOPOJ K U30aJUIOKCA3UHOBOMY KOJIbILY?

OTtcyTcTBHE B UIIE KAKOIO BUTAMUHA BBI3bIBAET O0JIE3HD, BBIPAYKAIOIIYIOCS B OBBILICHUN IPOHU-
LIaEMOCTHU U XPYIKOCTH KPOBEHOCHBIX COCYI0B. OTBET apryMEHTUPYHTE.

Kakoill BuTaMuH sIBIsieTCS COCTaBHOM uyacThio KoepMmeHTa A? naiite CTpyKTYpHYHO (hopMyiy Ko-
(depMeHTa, BbIICIUTE BUTAMUHHYIO YacCTh.

. CYTO‘lHaSI HOTpC6HOCTL B3pOCJIOIO YCJIOBCKA B HUKOTHHOBOM KHCJIOTC, COCTaBJIAIOIIAasd 7,5 MTI,

YMEHBIIAETCS, €CIIM B MHUIIE COJEPKUTCSA OOBIIOE KOTUYECTBO TpUNTodana. YTo MOKHO CKa3aTh O
B3aMMOCBS3H MEXKIY

3) IIposepums ceou 3HaNUA C UCNOIL30BAHUEM MECMOBO20 KOHMPOIS

1. OJHUM U3 HAUBOJIEE DODOEKTHUBHBIX ITPUPOJJHBIX AHTHUOKCUJIAHTOB

SABJETCA:

1) dunnoxuHoH
2) peTHHOI
3) BuKacos
4) Toxodepor
5) xonekanbimpepon
2. VTSI HOPMAJIBHOT'O CBETOBOCITPUATUA HEOBXOANM
1) perunon
2) MUPUIOKCAITH
3) Toxodepon
4) GuoTHH
5) pubodaBun
3. AHTUTEMOPPATMYECKUM ):[EﬁCTBHEM OBJIAJAET BUTAMMUH:
1) sprokanbuudepos
2) pyrun
3) peTHON
4) ackopOHMHOBasI KUCIIOTA
5) ¢umnoxuHoH
4. BPEAKIIUAX KAPBOKCU-JIMPOBAHUA ITPUHUMAET YUYACTUE:
1) Tuamun
2) MaHTOTEHOBAs KUCIIOTA
3) pubodiaBuH
4)KapHUTHUH
5) bunoTrH
5. BXXUBOTHOM OPI'AHU3ME U3 TPUIITO®AHA CUHTE3UPYETCA:
1) aMu] HUKOTHHOBOM KHCIIOTHI
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2) BHKAcoi
3) pubodnaBuH
4) Toxodepot
5) maHTOTEHOBAs KUCIOT
6. [IPU ABUTAMUHO3E B HAPYITAETCS ®YHKIIMOHNPOBAHUE ®EPMEHTA:
1) amunOTpaHchepassI
2) riIyTaMaTaeTHIpOreHa3bl
3) nupyBaTaCTHIPOTCHA3HI
4) TpaHCKeTOJa3bl
5) nupyBaTkapOOKCHIa3hI
7. BPEAKIAX TPAHCMETUJIN-POBAHN S ITPUHUMAET YUACTUE BUTAMUH:
1) pyrun
2) dosreBas KUCI0Ta
3) petuHoON
4) maHramoBas KucJaoTa
5) HuanuH
8. COCTABHOU YACTBIO KODH3MMA A IBJISIETCS:
1) n-aMuHOOEH30WHAsI KKCIIOTa
2) OpOTOBasi KMCIIOTa
3) MUpHIOKCUH
4) MaHTOTEHOBAsI KMCJIOTA
5) KapHUTHH
9. HA ITIPOHUIJAEMOCTbD KAIIMJIJIAAPOB BJIMSET:
1) HUKOTHHAMU/
2) pyrun
3) pubodiaBun
4) maHramMoBas KUCJI0Ta
5) nupuoKcuH
10. KCEPOO®TAJIbMUIO BBI3BIBAET JJEOGUIIUT B OPTAHU3ME BUTAMUWHA:
1) ackopOHMHOBO# KUCIOTHI
2) xonekanpludepona
3) TnamuHa
4) tokoeporna
5) peruHona
Ortsersr: 1-4; 2-1; 3-5; 4-5; 5-1; 6-3; 7-2; 8-4; 9-2; 10-5.

Pexomenayemas tureparypa:
OcHoBHasi:
1. Bepe3or T.T. KopoBkun b.®. buonorndeckas xumusi. Y4eOHHK.-3-€ U3JTaHHE., CTEPEOTUITHOE. —
M.:0OAO «M3patennsctBo «Meauiinaay, 2007, 704c.
2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonoruueckast xumusi. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3natenbcTBO «MeauInHCKOe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: Y4eOHO-METOIUYECKOE TOCOOMEe IS CTYJASCHTOB MEIHUIIMHCKHX BY30B (COCTABHTEIH
A.B. Enuxos,C.H. ITonomapesa, [1.1. [{anok, O.}O. [Tonosa) - Kupos: KupoBckas rocyaapcTBeH-
Has MeIUIMHCKasa akagemus. - 2016. - 110 c.
JonoJHUTeILHASA JTUTEPATYyPA:
1. buonorudeckas Xumus ¢ ynpaxaeHusMu U 3anadamu: YueOnuk / [loa. pen. E.C. Cesepu-
Ha. - 4-e u3n., uctp. - M.: I[DOTAP-Menua, 2011. - 624 c.: un.
2. ButamuHbl: ydyeOHOE TIOCOOMEe I CTYJICHTOB MEIAMIIMHCKUX BY30B / coctaBuTenu: A.B.
Enuxos, I1.1. Ianok, T.B. Cumkuna - Kupos: Kuposckas rocynapcTBeHHasi MEAMIIMHCKAs aKaje-
mus, 2011. - 114 c.
3. Kimanueckas onoxumus / [log. pen. B.A. Tkauyka. - M.: TDOTAP-ME]], 2006. - 360 c.
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Pasznesa 6 O0MeH JUTUI0B

Tema 6.1:HauanbHble 3Tanbl 00MeHa TunUA0B. OKHUC/IeHNe )KUPHBIX KHCJIOT U IIHIePUHA.
Iesb: Y cBOUTH OTIIMYUTENIbHBIE CBOWCTBA KJIACCOB JIMIIUJOB U UX (PYHKIIMHM B OPraHU3Me; OCOOEHHOCTH
OKucJIeHUs npoaykToB ruaponausa TAI', B3auMocBsa3b Mexay npoueccamMu okucieHuss TAI u sHepro-
obecreyeHreM opraHusma.

3agaum: U3yyuTh IPOLECCHI OKUCIICHUS JIUMHUIOB B TKaHIX, PACCMOTPETh 3aBUCUMOCTbh MEXy OTpeO-
HOCTSIMM KJIETKH B SHEPTUHU U CKOPOCTBIO OKUCIICHHS KUPHBIX KUCIIOT.

OO0yuarommiicss 10J7KeH 3HATb:HOPMbI B NUTAHUMUHAYAJIbHBIE 3Talbl OOMEHA JMIMIOB, SHEPIETUKY
JUMHUTHOTO 0OMEHa, 0COOEHHOCTH OKHCIICHHSI HEHACBIIICHHBIX KUPHBIX KHCIIOT U JKUPHBIX KHCIIOT C He-
YETHBIM YHCIIOM aTOMOB YIJIEpOJa.

OOyyarommiicst 10JIZKeH YMeTb:OIIPEIEIUTh aKTUBHOCTD JIUIIA3bI.

OO0yuarommiicsi 0J7KeH BJIaJeTh: B3aUMOCBS3bI0 MEX/y SHEPIreTUKON JMIUIHOIO OOMEeHa U KHU3Hee-
ATEIBHOCTBIO OPraHU3Ma.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4yarouuxcs no TemMe:

1. OTBeTHTH HAa BONIPOCHI 110 TeMe 3aHSITHS

1. Buonormveckass poib JMNUIOB. BaxxHeWinue Iunuabl TKaHed uenoBeka. JIMmuabl pe3epBHBIE U
CTPYKTYpPHBIE.

2. TlorpeOHOCTH OpraHM3Ma W UCTOYHHKH JUNUAOB. [lepeBapuBanue u BcacwkiBaHue TUNuI0B. [lepeunc-

JUTh (PEPMEHTHI, PACIICIUISIOIINE MHUIIEBbIE KUPBI U POCHOTUNHIBI, KIacC, K KOTOPOMY OHH OTHO-

CATCS, TUAPOJIN3UPYEMbIE CBSI3U U IPOAYKTHI pacnaja.

JXeyHble KUCIIOTHI, UX IPOUCXOXKIEHUE, CTPOSHUE U POJIb B YCBOCHUH JKUPA.

4. Jlunosnus — nepBbld 3Tal MOOUIIN3aLUU PE3EPBHBIX JIUMKUI0B. POJIb TOPMOHOB U aJleHUJIATIUKIIA3HOU
CHCTEMbI B aKTUBALIUU TPUALIWIITIULIEPUHIIUIIA3HI.

5. OkxwucneHue rauuepyuHa, GepMeHTbl. DHEpreTUKa IMOJIHOIO OKUCIIEHUS INIMLEPUHA B a3pOOHBIX YCJIO-
BUSIX.

6. bera- okucieHne kKak myTh KaTaboJiM3Ma JKHUPHBIX KHCIOT. XMMH3M mporecca. KakoBa Ouomormue-
CKasi pojib KapHUTHHA U KapHUTHH-almiI-KoA-Tpancdepasbl? Kakas cBsi3b nMeeTcs MeXay B - OKHC-
JICHUEM KUPHBIX KHCIIOT, TukiIoM Kpebca 1 1enbio Tpancrnopra 3J1eKTPOHOB?

7. OCOOEHHOCTH OKMCJIEHHS HEHACHIIIEHHBIX XHUPHBIX KUCIOT U C HEYETHBIM YUCIIOM YIJIEPOAHBIX aTo-
MOB.

8. DHepreTHka M OMOJIOTHYECKOE 3HAUCHNE OKUCIICHUS TPUALIMITIIULEPOIIOB.

2. IlpakTHyeckasi MOArOTOBKA.

Jlabopamopnas paboma Ne 14. ViccnenoBanue AeWCTBUS JTUMA3bI MOIKEITYIOUHON Kee3bl.

BnusiHue jxenun Ha aKTUBHOCTD JIMMA3bI..

[{enb: M3y4nTh BAMSHUE )KEITYM HA AKTUBHOCTB JIMTIA3BL.

[IpuHumn Metona: AKTUBHOCTD JIMIIA3bl ONPEAETSIOT MO KOJWYECTBY JKUPHBIX KHUCIOT, 00pa3o-
BaBUIMXCS B pe3yibTare JEHCTBHs Ipernapara Jumnasbl (rOMOreHara MOJPKETYA0YHOM Kene3bl WIN BbI-
TSKKU U3 Hee) Ha cyOcTpaT (MOJIOKO MM MoJicosiHeYHOoe Macio). CoaeprkaHue KUPHBIX KUCIOT Onpese-
JSIOT TUTPOBAaHUEM THPOKCHIOM HATpUs B IPUCYTCTBUU (eHOI(TaTIenHa.

MeTtoauka npoBeneHus padoThI;

1. B Tpu KoiObI NOMEIAIOT KOMIIOHEHTHI COTJIACHO JTaHHBIM TaOJHUIIbL:

CocraB uakyOanmonnoi | OmbiTHas po- | OnbitHas mpo6a ¢ | KoHTponbHas nmpoba, mi

cMecHu 0a, M1 JKEITUbI0, MJI

w
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Mooko  (pa3BeneHHOE
1:10)
10 10 10
[Ipenapar numasbr
1 1 1
PactBop xemun (xumsraenune 10 MuH)
- 1 1
Bona
1 - -

Copnepxumoe KoJI0 THIATEIbHO MIEpEMEIATh.
U3 xaxaoi KoiObl 0TOOPATh MO 2 MJI B IOCY/TY 71l TATPOBAHUSI.
Kos16b1 momectuth B Tepmoctat npu 40°C.
B otoGpannsie mpoOsl 706aBuTh 10 1-2 kammu Genondranenna u orrutpoath 0,01 Mob/1 pacTBO-
poM NaOH 10 c1abo po30BOro OKpalIuBaHUs C LEIbI0 HEUTpaTU3alii OPraHMueCKUX KUCIIOT, MPHU-
CYTCTBYIOIIMX IO Havaja JAeHCTBUS JIUMa3bl. Pe3ynbTaTel 3anmcars.
6. Yepes 15, 30 u 60 MmuHyT 0TOOpaTh N3 MHKYOHPYEMBIX KOJIO TIPOOBI /U1l TUTPOBAHHUS, KaK OBLIO OIH-
CaHo BBIIIIE.
7. Pe3ynbTaThl IEpBOTrO TUTPOBAHUS, MOTyUYEHHBIC 10 Havaja JACHCTBHS JIMIMA3bl, BHIYECTh U3 PEe3yabTa-
TOB ITOCJIEYIOIIUX TUTPOBAHUM.
8. Tloctpouts rpaduk, rae mo ocu abCIUCC OTIOKUTH BpeMs (MUH), a 0 OCH OpJUHAT — aKTUBHOCTh
JMIa3bl B MJI paCTBOPA THIPOKCUAA HATPHS, MOMIEANIETO HAa TUTPOBAHHE.
Pe3zynomamei: CpaBHUTH aKTUBHOCTD JIMIIA3bl B IPUCYTCTBUH KEIYU U O€3 Hee
Bvi6oovi:
3. 3agaHus I rpynnoBoi padoTol
1. TlomoOpaTh K KaKAOMY TUITY JIUITUAOB M UX IIPOU3BOAHBIX COOTBETCTBYIOUIYIO ()YHKIIHUIO.

agrwn

1. TpuanmiriMuepuHsl. A. VICTOYHUKH dHEPIUuu, CTPYKTYpPHBIE KOM-
2. JXupHbIe KUCTOTHI. IIOHEHTBHI IPYI'UX JIUIHIOB.

3. CQUHrOMHENIHHBI. b. 3anacHas ¢popma HCTOYHHMKA SHEPTHUH.

4. IlpocrarnaHIuHBL B. CtpyKTypHBIii KOMIOHEHT MEMOpaH.

5. TaypoxoneBas KUCIOTA. I'. Perynaropsl TOHyCa riagkon MyCKyJary-
6. Burtamun E. PpBL

7. Buramun K. J1. AHTHremMopparnueckuii paxkTop.

E. Omynsrarop.
K. AHTHOKCHIAHT.
2. BriOpatb nonoxxeHus1, IpaBUIbHO XapaKTepU3youue (yHKIIMU SKETUH.
OMyIBIUPYET JKUPBI.
AKTHUBHpYET JIAIIA3Y.
Crnioco6cTBYET BCaChIBAHUIO MOHOAIMIITIIULIEPHUHOB.
I'maponu3syet xKupsl.
CriocoOcTBYET BCACBIBAHUIO XOJIECTEPUHA.
Crnoco6cTByeT BcachiBaHUIO BUTaMuHa D.
CrnocobcTByeT BcachlBaHUIO BUTaMuHa K.
3. A. YKa3aTb NpaBUJIbHYIO [TOCIIE0BATEILHOCTD MEPEYNCIIEHHBIX HI)KE ITAIOB ACCUMUIISILIUU TTH-
IIEBBIX )KUPOB B OpraHU3Me YesioBeKa (MOCTaBUTh LU(PHI B COOTBETCTBYIOLIEM MOPSAKE).
O06pa3oBaHre XUITOMUKPOHOB.
Pecuntes TAT.
TpaHCcOPT KPOBBIO.
BcaceiBanue.
OMyIbIUpOBaHUE.
IMunponus xxupa ¢ 06pazoBaHUEM TPEUMYIIIECTBEHHO [3-MOHOALMITIUIEPUHOB U )KUPHBIX KUCIIOT.
I'uaponuns skxupoB ¢ 00pa30BaHUEM INIMLEPHUHA U KUPHBIX KHCIOT.
OO6pa3oBaHue CMEIIAHHBIX MULIETL.
BxuroueHune JKupHbBIX KUCIOT B META00IM3M KIIETOK MepudepruuecKrux TKaHeH.
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10. TpauncnopT mum@oii.

b. J{ns xakux craauii HeoOX0AUMBI (epMEHTHI, 0003HAUEHHBIE HI)KE OyKBaMHU (COCTaBHUTh CO-
OTBETCTBYIOITUE TIAphI)?

a. Jlumonporennnunasa; 0. [lankpeatndeckas numasa; B. Anmi-KoA-cunTerasa.

4. A. Ucnonb3ysa uudpoBbie 0003HAUCHUS NIEPEUNCICHHBIX BEIIECTB, PACIIOIOKUTH UX B TOU MOCIe-
JI0BaTEIIbHOCTH, B KOTOPO OHU 00pa3yloTcs MpHU pacnaje >XKUPHBIX KUCIOT. Cxema JOJKHA Hauu-
HAThCS C JKUPHOM KHUCIIOTHI, TOCTYNHBIIEW M3 KPOBH B IHUTOIUIA3My KIETKH (Hampumep, 2
3...). Ham crpenkamu yka3aTh Ha3BaHHs COOTBETCTBYIOIIUX (DEPMEHTOB.

1. PB-xeroanun-KoA.
2. AUMIKapHUTHH.

Kupnas kucnora.

Enom-KoA.

Arun (Cn)- KoA.

B-ruapokcuar-KoA.

Annn-KoA(Cn-2)+anerun-KoA.

Bb. Hanmcare peakiuio, KaTaTu3upyeMylo PeryiIsTOpHBIM (PepMEHTOM ATOTO MPOIIecca.

No ok w

CamocrosiTe/iIbHAsA BHEAYIUTOPHAs padoTa 00y4arouuxcs 1o reme:
3aoanus 01 camocmoaAmenbHoll 6HeayOumopHol padomul Cmy0eHn o8 no yKa3aHHol meme:
1) Osnaxomumuvcs ¢ meopemuyeckum Mamepuaiom no meme 3aHAMUSL C UCNOIb308AHUEM KOH-
CNeKmo8 JeKYull u/unu pekomMenoyemot yueoHoU Jumepamypbi.
2) Omsemums Ha 60NPOCHL OJis CAMOKOHMPOJISL
1. Xwummueckoe cTpoeHue U Gusnko-xuMudeckue corictBa TAI, pocdoammiriniepuHoB U UxX
OMOJIOTNYECKYIO POJIb.
2. [-oKHCIeHHE JKUPHBIX KHCIIOT.
3. IIpuHUHMI CTPOEHUS JIUTIOIPOTEHHOB.
4. TIDII oOMeHa yriieBo/OB.
3) IIposepums c60uU 3HAHUS C UCNOTLIOBAHUEM MECMOBO20 KOHMPOIS
1. AHWJITJIMLEPOJIBI OTHOCATCA K I'PVIIIIE:
1) rnuuepodocdonunuaoB
2) BOCKOB
3) HeHTpaTbHBIX JTUIHIOB
4) TeprieHOB
5) rIMKOIUITH/IOB
2. CJIOXXHBIE JIMITUbI HAPAAY C OCTATKAMMU MHOI'OATOMHBIX CIIMPTOB U
BBICIINX )XMUPHBIX KUCJIOT COJEPXAT:
1) monMU30NPEHOU IBI
2) MEeNTUIBI
3) azorcopepxaiue coeanHeHus, HocHOPHYIO KHCIOTY, YTIICBO/BI
4) MOIMaMHHOTIONKAPOOHOBBIC KHCIIOTHI
5) NONUIMKITNYECKHE CIIUPTHI
3. JIMTTN bl B KOMITJIEKCE C BEJIKAMU BXOJAT B COCTAB:
1) cuHTEeTa3bI BBICIINX )KUPHBIX KUCIOT
2) BUpyca Taba4HOI MO3aHKH
3) pHOOHYKIICONPOTEHJHBIX KOMILIEKCOB
4) MmynbTH(HEPMEHTHBIX KOMILICKCOB
5) bmomeMOpaH KIIeTKH
4. MOHOHEHACBIIIEHHOW )KUPHOW KUCJIOTOU SIBJISIETCS:
1) nuHONEBas
2) MUPHCTHHOBAS
3) creapuHOBast
4)muHOJIEHOBAs
5) onenHOBast

106



5. CTEPOU LI SABJIAOTCS ITPOU3BOHBIMU:

1) ¢penantpena

2) nepruapodeHaHTpeHa

3) LUKJIONCHTaHA

4) mporomnopdrprHa

5) nukioneHTannepruapodeHarpeHa

6. XOJIECTEPOJI HE ABJISETCSA ITPEJIIECTBEHHNKOM:
1) KETYHBIX KUCIIOT

2) MOJIOBBIX TOPMOHOB
3) Butamuna D3

4) Buramuna D3

5) KOPTUKOCTEPOUTHBIX TOPMOHOB
7. TP OKUCJIEHWUA 1 T XKUPA BBIAEJIAETCA DHEPI' M B KOJIMYECTBE (KIXK):
1) 16,9
2) 220,0
3) 39,0
4) 75,0
5) 345
8. PEI'YJIITOPHYIO ®YHKINIO BBITTOJIHAIOT:
1) bochomumuapt
2) CTepOIbI
3) chunrOTUIHIBI
4) TeprieHbI
5) nmpocrarjiaHIfHbI
9. CITOCOBHOCTb MOJIEKYJI ®OCOOJIUITMJ0B CAMOITPONU3BOJIBHO ®OPMUPO-
BATb BUCJION B BOAHBIX PACTBOPAX OBYCJIOBJIEHA UX:
1) ruapohoOHBIMU CBOMCTBAMH
2) ruapoQHUIbHBIMU CBOHCTBAMHU
3) ampuHUIBLHBIME CBOHCTBAMH
10. OKHUCJIEHUE XXUPHBIX KUCJIOT JIOKAJIM3OBAHO:
1) B uTO3071€
2) B MEXKMEMOPaHHOM ITPOCTPAHCTBE MUTOXOHIPHIA
3) B MaTpuKce MUTOXOHIPUI
4) B 9HIOTIIA3MAaTHYECKOM PETUKYITyME
5) B mepokcucomax
Ortsersl: 1-3; 2-3; 3-5; 4-5; 5-5; 6-3; 7-3; 8-5; 9-3; 10-3.

Pexomenayemasi 1ureparypa:
OcHoBHas:
1. Bepesor T.T. KopoBkun b.®. buonornveckas xumusi. Y4eOHHK.-3-€ U3/JTaHHE., CTEPEOTUITHOE. —
M.:0AO «M3parensctBo «Meaumunay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcumnoB E.B., Cunaea C.A. buonorndeckast Xumusi. Y 4eOHUK.
— 3-e uznanue., ucnpasiernoe. — M.: OO0 «Mz3natenbcTBo «MeaumHcKoe HHPOPMALMOHHOE
areHTcTBOY, 2017, 496¢
3. Ob6masouoxumus: Y4eOHO-MEeTOAUYecKoe Mocodue sl CTYACHTOB MEIULMHCKUX BY30B (cocTa-
Burenu A.B. Enukos,C.H. [Tonomapesa, I1.1. Ilanok, O.}O. ITonora) - Kupos: Kuposckas rocy-
JTapCcTBEeHHAs MeAUIMHCKas akaaemus. - 2016. - 110 c.
JdonmosiHuTEIbHAS JTUTEPATYpA:
1. Buoxumus 1 OCHOBBI TATOJIOTHH JIUIUIHOTO 0OMeHa: yueOHoe mocoodue / cocraButenu: A.B.
Emukos, I1.1. {anok - Kupos: KupoBckas rocynapcTBeHHass MeAMIIMHCKas akaaemus, 2015. - 110 c.
2. buonornyeckas XuMus ¢ ynpaxHeHussMH 1 3aqadamu: YueOnuk / [Toa. pexn. E.C. CeBepuna.
- 4-e w3n., uctip. - M.: I'DOTAP-Menua, 2011. - 624 c.: un.
3. Kiimanueckas 6noxumust / [lon. pen. B.A. Tkauyka. -M.: TDOTAP-ME/L, 2006.-360 c.
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Tema 6.2: BHyTpUKJI€TOUYHBII 00MeH JIMITHI0B

Heab: ycBOUTh 0COOEHHOCTH CHHTE3a )KUPHBIX KUCIIOT, TPHALIMITIMIEPUHOB U (pochoaluIriniepruHoB.
[ToHSATH OMOXMMUYECKUE MEXAHU3MBI )KUPOBON MHPWIBTPAINH ITEYCHH U OCOOCHHOCTH TPAHCTIOPTA JIU-
[IUJI0B B OpraHU3Me.

3agauu:paccMOTPETh OCHOBHBIC YT CHHTE3a JIMIHUIOB, CHOPMUPOBATH HAYAIBHBIE MPEJCTABICHUS O
MATOJIOTUH JIUIIUHOTO OOMEHa.

Oo0yuaromuiicsi 10/KeH 3HATD:porecchl OnocuaTe3a TAI', hochonmumnumaoB. MosekyasspHbIe OCHOBBI
OKUPEHUS U Mepbl IPODUITAKTUKU ITOTO 3a00JIEBaHUS ...

OOyuarommiicst 10J15KeH YMeTh: IPAKTHUECKU ONPEAEIATh KOJIMYECTBO [3-JIMMIONPOTEHHOB B CHIBOPOTKE
KpPOBH.

OOyuarommiicst 10J15KeH BJIa/IeTh: B3aUMOCBSI3bI0 MEXY MpolleccaMy OMOCHUHTE3a JIUMTUIOB U JKU3He-
NEeSATEIbHOCTBIO OpraHu3Ma.

CaMocTosiTeIbHAsI Ay IUTOPHAs padoTa 00y4aloIUXCsA M0 TeMe:

1. OTBeTHTH Ha BONPOCHI N0 TeMe 3aHATHS

1. (Crpoenue u posp nosupepMEeHTHOIO KOMIUIEKCA — CHHTa3bl JKUPHBIX KUcHIoT. Kakue depMeHTbI

BXOJISIT B COCTaB, KaKasi )KUPHasi KUCIIOTA SIBISIETCS TIPOTYKTOM JICHCTBHS CHHTA3HOTO KOMIUIEKca?

CuHTE3 *KUPHBIX KUCIIOT: 3Talbl, HOCIEI0BATEIbHOCTh peaKLui, PU3N0I0rHYECKOe 3HAUEHHE.

IIpencraBnenue o GUOCHHTE3E KUPHBIX KUCIOT ¢ 6ojiee ueM 16 yriepoHbIMU aTOMaMH.

[IpencraBnenne o OMOCHHTE3€ HETIPEIEIbHBIX JKUPHBIX KHCIIOT.

brocuHTe3 TpHALMITIIMLIEPOJIOB.

buocunTes pochoannnriuueposon, 00IIIe ATAIBI U pa3IMYHs 0 CPABHEHUIO ¢ OMOCHHTE30M TpHa-

LUINIMLEPOoIIOoB. buonornyeckas poib.

Tpancopt TUMHUI0B — OCHOBHBIE Pa3HOBHIHOCTH JIMTIOIPOTEHHOB KPOBH.

OOMeH KHUPOB B IIEUEHH B 3aBUCUMOCTH OT pUTMa MUTaHus. JIumoTpornHsie pakTopsl.

9. HeiiposHIoKpUHHAS PETYISIINS JUIUIHOTO OOMeHa. BiusiHue nHCyHMHA, TITIOKaroHa u aJjpeHainHa
Ha 00MeH *UpoB. B3anMocBs3p 0OMeHa yrieBoJ0B U KUPoB. Cxema NpeBpaleHUs TIH0KO3bI B )KUPBI.

2. IlpakTHyecKasi MOArOTOBKA.

Jlabopamopnuas paboma Ne 15.0npenenenue coaep kanus 3-TUMONPOTENIOB B CBIBOPOTKE KPOBHU.

Lenb :HAyYUTHCS MPAKTUYECKHU ONPEEIIATh KOJTUUECTBO B-IMIONPOTEMHOB B CHIBOPOTKE KPOBH.

KnuHuKO-AMarHocTHueckoe 3HaueHne METO/IA.

JIumonpoTeuabl UTParOT TPAHCHOPTHYIO POJIb, IOITOMY BCE UX THIBI HAa3bIBAIOT TPAHCIOPTHBIMU
dopmamu munuoB. braromapst cBoeil paCTBOPUMOCTH B BOJI€ OHU TIEPEHOCST JIMTIU/IBI, BCOCABITUECS B
KHUIIEYHUKE, U paclpesieNiIoT UX MEX1y TKaHAMH, UX CUHTE3UPYIOIIUMHU U UX UCHOJb3yIoMUMU. Jlumo-
npoteussl ieperocsT TAD, gochomumnuael, cTepouIbl, KUPOPACTBOPUMBIE BUTAMUHBI, KAPOTHH, allHK-
JIMYECKUE CIUPTHI. B-TUMNONPOTEU bl B OCHOBHOM TPAaHCIOPTUPYIOT XOJIECTEPUH U O-(hOoCHOoIUMUIbI U3
MIEYEHH B KJIETKH BCEX PKCTPA-IIEYEHOYHBIX OPTaHOB. YBEJIMUYEHHE [3--TUIIONPOTEU0B HAOII0AaeTCs IpU
aTepOCKIIePO3e, MEXaHUIECKOH JKENTyXe, OCTPBIX IemaTuTax, XPOHUIECKNX 3a00JIeBaHUSAX TEYCHHU, Ha-
Oere, IIMKOT€HOBOM 00JIe3HU, KCAHTOMATO3€ M OKUPEHUHU. Y MEHbILICHHE [-JIUIONPOTEMHOBON (pakuun
OIMCAHO NpH [2-MJIa3MOLMTO3E.

IIpyHIMO MeToJla OCHOBaH Ha CHOCOOHOCTH [-JIMIIONPOTEUAOB OCAKIATHCS B IMPHCYTCTBUU
CaClz u remapusa, 4yTO CONPOBOXKIACTCS yBETUUYEHHEM MYTHOCTH pacTBopa. [lo cTerneHu moMyTHEHUs
pacTBopa CyIsT O COJlepKaHUH [3- JIMIOMPOTEHIOB B CBIBOPOTKE KPOBH.

Mertoauka npoBeieHUs pabOThI:

1) B kroBery doToanekrpokonopumeTpa BHecTH 2 M 0,27% pactBopa xjaopuaa Kambius u 0,2 MIT ChI-
BOPOTKH KpPOBH;

2) Omnpenenuths ontudeckyro 1mioTHOCTH (E1) mpu xpacHoMm cBetoduubTpe (A-630 HM) mpotus 0,27%
pacTBopa XJIOpHIa KaIbIIHSI.

3) PacTBOp M3 KIOBETHI IEPENHUTH B MPOOHUPKY U J00aBuTh MUKponumneTkoit 0,04 mu 1% pactBopa remna-
puna. ComepkuMoe MpoOUpPKH NepeMeIIaTh 1 POBHO 4epe3 4 MUH n3MepuTh cBetonoriomenue (E2) B
TEX e YCIOBHSIX.

ok wn

®
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Pacyer. BeIUuCIsIIOT pa3HOCTh ONTUYECKOW TUIOTHOCTH U MO (DOPMYJI€ pacCUUTHIBAIOT COJEpIKaHUE [3-
JUIONPOTENIOB B HcciaenyeMoM olOpa3siie:
X(r/m)=(E2-E1)x10

rze 10 - smnupuyuexuii ko3 PUInEeHT.

B HopMe conep:xaHue B-JaunonporenioB cocrapiseT 3-4,4 r/n. OHo KoJ1edJieTcsi 0T Bo3pacTa
U 1oJia

Pesynomamsi: pacuem codepacanus seuwjecmsa no popmyne

Bv1600v1:
3. 3apanus 1Sl TPYNNOBOii padoThI
1. TlomoO6path K KaXXIOMY IPOHYMEPOBAHHOMY YTBEPACHUIO COOTBETCTBYIOIINI OYKBEHHBII OTBET.

1. JKupHble KMCIOTBI CHHTE3UPYIOTCS B Op- A) JIunoneBast KUCIOTAa;
raHu3Me 4ejaoBeKa u3 anetmi-KoA; b) [TansMHUTHHOBASI KUCIIOTA;

2. JKupHas KHCIOTa HE CHHTE-3UPYETCA B B) OneunoBas kucnora;
OpraHu3Me, JOJDKHA OCTYIATh C TTH- I') CreapunoBas KMCIOTA;
Iei. 1) ApaxuaoHoBasi KUCIIOTa

3. JKupHas KHCIIOTa CHHTE3UPYETCS U3 He-

3aMEHUMOM )KUPHOHN KHCIIOTHI, IIOCTY-

HAarollel ¢ MUIIEH.
2. BsIOpaTh JOHOPBI BOJOPO/A, HEOOXOAUMBIE JIJIsl CAHTE3a XKUPHBIX KUCJIOT B OPraHU3Me YeJIOBEKA.

A) ®AJIH? ; b) HA/IH; B) ackopOounoBas kucinora; [') HAJI®H;
) QHo>.
3. A. U3 npeioskeHHBIX BEMIECTB BEIOPATh HEOOXOIMMBIE U COCTABUTH CXEMY CHHTE3a KHUPHBIX KUCIIOT.
Cxema MOXeT OBbITh Pa3BETBICHHOM.

1. Kporonun-E 6. Bbyrupun-KoA.

2. Auernn-KoA. 7. bytupun-E.

3. Aueroanerui-E. 8. Maonmin-KoA.

4. Manonui-E. 9 Manonmi-arerui-E.
5. PB-ruppoxcudytupui-E.

b. Hanucate peakiuto oOpazoBanus ameroanetui-E.
B. Hanncatp peakiuio, B KOTOpoi arieroaueTii-E sBnsercs cyOocTpaToM.

4. PaccuuTtaTh KOJTUYECTBO MOJIb TIIOKO3bI, KOTOPOE IOJKHO OKUCISATHCS B TEHT030(h0Cc(haTHOM MyTH,
yT00BI 0Oecrieunts HA®DJIH, 6nocuHTe3 1 MO MaIbMUTHHOBOM KHCIIOTHI.

5. CKOJBKO MOJIb IITIOKO3bI JOJDKHO OKUCIUTBCS 70 aneTui-KoA, 4ToObl n3 HEro CHHTE3UPOBATh OJIMH
MOJIb AJTbMUTUHOBOM KUCIIOTHI? [IpuHUMATE B pacyeT TOJIBKO KOJIMYECTBO YIIIEpoa.

CamocrosiTe/ibHAS BHeAyIUTOPHAasA padoTa 00y4yarommxcs Mo TeMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsvl CMy0eHm o8 no YKa3anHoi meme:
1) Osnaxomumuvcs ¢ meopemuyeckum Mamepuailom no meme 3aHsmusi ¢ UCHOIb308AHUEM KOHCNEKMO8
JIeKYUtl u/unu peKomeHoyemotul y4eOHOoU Tumepamypbol.
2) Omeemumsb Ha 8ONPOCHL OJisk CAMOKOHMPOIS
1. TTokaxuTe Mocae10BaTeIbHOCTh PEAKIIUH, COCTABIISIOMIUX IIUKJI OMOCHHTE3a KUPHBIX KUCIIOT.
2. Harummre cxemy OMOCHHTE3a MATbMATHHOBOHW KHCIIOTHI M PACCYMTANTE KOJIMYECTBO IUKIIOB, HEOOXO-
JUMBIX JIJISl €€ CUHTE3A.
3. Oxapakrepu3yiite oOmue dtansl 1 oTiauuns B omocuuTese TAIT u docomumumos. bronorndeckas
POJIb JTUMOTPOINHBIX (PaKTOPOB.
3) IIposepums c60u 3HaAHUSL C UCRONL30OBAHUEM MECHOB020 KOHMPOIS
1.CTPYKTYPHBIM ITPEAINIECTBEHHUKOM TSI CUHTE3A )KMPHBIX KUCJIOT CIIYXUT:
1) okcanoarerar
2) uuTpaT
3) nupyBat
4) anernin-KoA
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2. MYJIbTUDGEPMEHTHBIN KOMITJIEKC CUHTETA3A BBICIINX XXUPHBIX KUCJIOT JIO-
KAJIM30BAH:
1) B MaTprKCe MUTOXOHIPHIA
2) B IMTO30J1¢
3) BO BHYTpEHHEH MeMOpaHe MUTOXOHIPUI
3. KOHEUHbBIM ITPOJJYKTOM BUOCHUHTE3A JXWPHbBIX KUCJIOT, KATAJIN3UPYEMOI'O
CHUHTETA3HbBIM KOMIUJIEKCOM, ABJIAIOTCA:
1) Bce BBICIINE HACBIIIICHHBIC )KUPHBIC KUCIIOTHI
2) BCE HACBIIICHHBIC U MOHOHEHACHIIICHHBIC KUCIIOTHI
3) majbMUTHHOBAS KUCIOTA
4) cTreaprHOBAs KUCIIOTa
5) Bce HACBINIEHHBIC M THAPOKCHKUCIOTHI KUCTIOTHI
4. BCOCTAB ALIMJIITEPEHOCSIIEI'O BEJIKA (AIlB) BXOJUT BUTAMUH:
1) Tnamux
2) MaHTOTEHOBAsI KUCJIOTA
3) buotuH
4) MIPUIOKCUH
5) pubodaaBun
5. JOHOPOM BOCCTAHOBUTEJIbHBIX SKBUBAJIEHTOB B PEAKIUSAX BUOCUHTE3A
BbBICIINX YXUPHBIX KUCJIOT ABJISIETCA:
1) ®AJIH>
2) HAI®H-H"
3) HAJIH'H*
4) ®MHH>
5) KoQH>
6. PETYJISITOPHBIM ®EPMEHTOM CUHTE3A BbICIINX )XUPHBIX KUCJIOT ABJISIETCA:
1) Allb-anierunrpancdepasa
2) B-xeroarn-Allb-penykrasza
3) Allb-manonuntpanchepasa
4) anerrn-KoA-kapOokcunasa
5) B-keroarmn-Allb-cunTaza
7. AKTUBATOPOM PEI'YJIATOPHOI'O ®EPMEHTA CHUHTE3A XWPHbBIX KUCJIOT ALIE-
TUJI-KO-AKAPBOKCUJTA3BI SAIBJISIETCSI:
1) okcamoarerat
2) Masar
3) riuiepat
4) ATO
5) uutpar
8. BMOCHUHTE3 MOHOHEHACBIIIEHHBIX X)XUPHBIX KUCJIOT UAET U3 HACBILIEHHBIX
TP YYHACTHUU ®EPMEHTOB:
1) HAJI-3aBHCHUMBIX JeTHIpOreHas
2) ne3arypas )KHUPHBIX KUCIIOT
3) ®AJI-3aBUCUMBIX JETHIPOTeHA3
4) okcupas
9. OBIIMM UHTEPMEJIMATOM JUUISI CUHTE3A TPUALIUJITJIMIIEPOJIOB U T'JIMLIEPO-
OOCOPOJIUITN OB
SABJISIETCA:
1) nuoKcHaneToH
2) 2-MOHOAIMIITIIHIIEPOIT
3) 3-ochornuiepuHOBbIN aTbICTHT
4) 1,2-nuanuiriminepost
5) pocdarunnas kucnora
10. ®OCOATUIHAS KUCJIIOTA CUHTE3UPYETCS B ITPOLIECCE:
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1) pochopunnpoBanus raueposa
2) BOCCTAQHOBJICHHSI TUOKCHAIICTOHA
3) ruapoIu3a CI0KHBIX 3()UPOB
4) pacmerienus (ochOoaHTUAPUIOB BBICIIUX KUPHBIX KHCIOT
5) acrepudukaruu raumnepos-3-pocdara
Ortsetnl: 1-4; 2-3; 3-3; 4-2; 5-2; 6-4; 7-5; 8-2; 9-5; 10-5.

Pexomenayemas jiuteparypa:
OcHoBHasn:
1. bepesos T.T. Kopokun b.®. buonorndeckas xumusi. Y4eOHUK.-3-€ U3IaHHE., CTEPEOTUITHOE. —
M.:OAO «M3patenscTBo «Memuuna», 2007, 704c.
2. Cesepun C.E., Aneiinukosa T.JI., Ocunos E.B., CunaeBa C.A. buonornueckast xumusi. Y 4eOHHK.
— 3-e uznanwue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeauIMHCKOE HHPOPMALIMOHHOE
areaTcTBo», 2017, 496¢
3. buoxumus: YdyeOHO-METOAMUYECKOE MOCOOME I CTYIEHTOB MEIUIIMHCKUX BY30B (COCTaBHTEIU
A.B. Enukos,C.H. [Tonomapesa, [1.1. Ianok, O.1O. Tlonosa) - Kupos: KupoBckasi rocyiapcTBeH-
Hasg MeauiuHcKas akagemus. - 2016. - 110 c.
JonoJHUTe/ILHASA JIUTEpPATypa:
1. BuoxuMHs ¥ OCHOBBI TIATOJIOTHH JIUITHHOTO OOMeHa: yueOHoe nmocobue / coctaBurenu: A.B.
Enuxos, [1.1. Ianok - Kupos: KupoBckas rocynapctBeHHast MmequuuHckas akagemus, 2015. - 110 c.
2. buosnorunyeckas Xumus ¢ yrnpaxHeHusmu u 3agadamu: YueOnuk / [Tox. pen. E.C. Ceepuna.
- 4-e u3n., uctp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: n.
3. Kiimanueckas onoxumust / [Tox. pen. B.A. Tkauyka. -M.: TDOTAP-ME]], 2006. - 360 c.

Tema 6.3:O0meH xoJiecTepuHa

I es1b:03HAKOMUTBCSI C OCHOBHBIMH ITyTSIMU OMOCHHTE3a X0JIECTEPOJIa U KETOHOBBIX Tell

3agaum: M3yunts mporecchl OMOCHHTE3a XOJECTePHHA M KETOHOBBIX Tell, UX (YHKIHWU B OPTaHU3-
Mme.IIpencTaBiaTe poiib TPAaHCIIOPTHBIX (POPM JIUITUIOB.

2. ChopMupoBaTh MPEACTABICHUE O BO3MOXKHBIX HAPYIICHHUSIX JUIMHIHOTO OOMEHA U UX KIMHUYCCKHX
MPOSIBIICHUSX.

OOyyarommiicst 10/17KeH 3HATBH:0MOJIOTMYECKOe 3HaUeHNE U OMOCUHTE3 XO0JIECTEPHUHA, KETOHOBBIX TEl U
HapylmeHuss uX oOMeHa, OMOXMMHUYECKHE HapyLIeHHs NpU aTepociepo3e, TUIEepIUNIONPOTEHHEMUSIX,
KEJIYHO-KAMEHHOM OO0JIE3HHU.

OO0yuarommiicsi 10/2KeH YMeTb:IPAKTHYECKH OTPEACIATh 00IIee KOJTMYECTBO X0JIeCTEpUHA B CHIBOPOT-
K€ KPOBH.

OOyyarommiicst 10/17KeH BJaJeTh: B3aUMOCBS3bI0 MEXAY HAPYLIEHUEM JIMIIUAHOTO OOMEHa U pa3BUTHU-
€M aTepOCKJIepO3a, TUIEPIUIIONPOTEHHEMHUH, JKEITYHO-KaMEHHOI 00JIe3HMU.

CamocrosiTesibHAA Ay IUTOPHAsi pa00oTa 00y4ar0IMXCsl M0 Teme:

1. OTBeTHTH HA BONIPOCHI 110 TeMe 3aHSITHS

1. Crpoenue, cBoiicTBa 1 OMOIOTHYECKAs POJIb XOJIECTEPHUHA.

2. Oynkuuu xonectepuHa. [I0HIATHS SHIOTEHHOTO U SK30T€HHOTO0 XosecTepruHa. CKOIBKO XOJIECTepHHA

ITIOCTYIIAET B OPTAaHU3M C ITUIIEH, CHHTE3UPYETCS B HEM M COJEPKUTCS B CBIBOPOTKE KPOBU B HOpME?

buocunTes xonecrepuHa.

Perynsanus npoueccoB OMOCHHTE3a XOJIECTEPUHA.

KakoBa cynp0a n30bITKa XonectepuHa B oprauusme? Kakumu nmyTsMu oH BblAEIeTCs?

l'unepnunonpoTeMHeMHH, UX KilaccuUKaus, OMOXUMUYECKUI AMArHO3, IPEICTABICHUE O KIIMHU-

YECKUX MPOSIBICHUSAX.

7. Ponp nunonpoTrenHoB B 0OMeHe XonectepuHa. [ unepxonecrepunemus. MosnekynspHble MEXaHU3MbI
BO3HUKHOBEHHUS U Pa3BUTHSI aT€POCKIIEPO3a.

SR

8. buoxumus )KeTYHOKAMEHHOM 0O0JIE3HHU.
9. buocuHTEe3 M UCIOJIb30BaHKE KETOHOBEIX TEIl.
2. IlpakTHyeckasi NOArOTOBKA:
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JlabGopaTtopHas padota Ne 16. Onpeoenenue obuezo xonecmepuna 8 cbl8OpomKe Kpogu IH3UMAMULECKUM
KOJIOpUMEMPUYECKUM MeMOOOoM

Kiannuko-guarnocTuyeckoe 3Ha4YeHUe MeTOAA: IIPU HAPYUICHUH JTUIUIHOIO oOMEeHa XoJiecTe-
PUH MOXET HAaKaIJIMBaThCs B KPOBU. YBEIMUYCHHE COACPIKAHUS XOJECTepUHA B KPOBHU (TUIIEPXOJIECTEPH-
HeMusl) HaAOMIOJaeTcsl MPH aTepoCKIIepo3e, caxapHOM Juabere, MeXaHHMYecKoW xkenryxe, Hedpure,
Hedpose, runotupeose. ['umoxonecrepuHeMus: HaOIIOAAETCS NMPU aHEMUSX, TOJOJAHUHU, TYyOepKyiese,
TUIEPTUPEO3e, PAKOBOM KaXeKCHH, MapeHXUMaTo3HOU xenryxe, nopaxenuu [{THC, nuxopaakax, BBene-
HUM UHCYIHA. HopManbHOe coepkanie o0Iiero XxojaecTepruHa B CBIBOPOTKE KpoBH 3,3-5,2 MMoutb/.

IIpuHuMn MeToaa: mpu TUAPOIIM3E XOJIECTEPUHA XOJECTEPOIICTEpa3oil o0pa3yercs cBOOOIHBINM
xosnectepuH. OOpa30BaBIIMICS U MMEIOUIMICA B MPOOE XOJECTEPUH OKUCISAETCS KHCIOPOAOM BO3IyXa
M0/ IEHCTBUEM XOJIECTEPOJIOKCHIa3bl ¢ 00pa30BaHUEM IKBUMOJISIPHOTO KOJIMYECTBA MEPEKUCH BOJAOPO/IA.
[Tox netictBueM nepokcuaassl (POD) mepekuch BOIOpoaa OKHUCISIET XPOMOTEHHBIE CyOCTpaThl ¢ 00paso-
BaHHWEM OKpPAIICHHOTO MPOAyKTa. IHTEHCUBHOCTh OKPAacKH MPOMOPLHOHAbHA KOHLIEHTPALUU XOJecTe-
puHA.

IIpoBenenune aHanau3a: BHECTU B MPOOHPKH aHAIU3UPyeMble 0Opa3Ibl CHIBOPOTKU WJIH ILIa3MBI
KPOBH UM PEareHThl 10 CASAYIOUIEH cxeme:

Pearenrsl, cbI- OnbiTHAsA po- KanubpoBou- KonTponbHas
BOPOTKa KPOBHU 0a, M1 Has npoba, M npoba, M

Pabounii pea- 20 20 20
TeHT

ChiBOpOTKa 0,02 ) i
KpOBH

Kanmubparop - 0,02 -

Jucr. Bona - - 0,02

[Tpo6s! THIATENBHO NIEpEMENIaTh U UHKYOUPOBAaTh HE MEHEEe 5 MUHYT TP KOMHATHOM TeMIepary-
pe (20-25°C) unm nipu 37°C. Tlocne okOHUAHHSI MHKYOAIMU U3MEPHUTH BETMYNHY ONTHYECKOW IIIOTHOCTH
OTIBITHOW M KaJTMOPOBOYHOU MPOO MPOTHB KOHTPOJIHHOU (XOJIOCTOI) MpOObI B KIOBETE C TIMHOM ONTHYe-
ckoro nytd 10 mm npu anuHe BoaHbl 500 HM (DPOK - 490 HM). Okpacka ctabuipHa HE MEHee 2 4acoB
MocJie OKOHYaHUS MHKYOAIuU MPU MPEIOXPAHEHUN OT MPSMOTO COJIHEYHOTO CBETA.

Pacuemuvi: C=(Eo/Ex)*5,17; rae:

C-KOHIIEHTpaIUs X0JeCTepPUHA, MMOJIB/IT;

Eo-ontruyeckas MI0THOCTH OMBITHOM MTPOOKL;

Ex-onTudeckast INIOTHOCTh KaTMOPOBOYHOM MPOOHI;

5,17-koHIIEHTpalKsI XOJIeCTeprHa B KalnOpaTope.

OcobennocTn 00MeHa X0JIeCTEPHHA B JeTCKOM BO3pacre.

ConeprkaHue X0JIeCTeprUHa B CBIBOPOTKE KPOBU MIPU POXKIECHUH B 3-4 paza HIKE, UEM Y B3POCIBIX
JIIOJEN.

B Bo3pacte 1 rona conepikanue xojectepuHa ypennuuBaetcs B 1,5-2 pasa 3a cuer ero a¢pupos. K
12 rogam ypoBeHBb XoOJecTepHHA MOBBIMIaeTcs 10 3,3-5,2mmonb/n.I1oBbIIeHne YPOBHS XONECTepUHa Y
HOBOPOKJEHHBIX CBBIIIE 2,6 MMoOJb/1 paccMaTpUBaeTCs Kak TUIEPXO0JIECTEPUHEMU I, KOTOpPasl BBISBIISET-
csy 4 - 9% HoBopoxeHHbIX. Y 90% nereil oHa He CBsi3aHa C HACJIEICTBEHHOW MATOJIOTHEN U ¢ BO3pac-
TOM Hcue3aeT. Y jaereil yaile Bcero Bcrpedaercs Ila Tun runepiaunonpoTeMHEMHUH U MOBBIIIEHHBIM CO-
nepxanuem JITTHIT.

Pesynbrarsr:

BriBoabr:

3. PemnTh cUTyalMOHHBbIE 3a1a4H

1) Anroputm pazbopa 3am1aq

Y HOBOPOXJIEHHBIX /10 6 MECALEB CHIIBHO pa3BUTa Oypast )KHpoBasi TKaHb. OHa COJEPKUT 3arachl
TAT u rmukoreHa, MHOTO MUTOXOHJIPHI, BO BHYTPEHHIOI0 MEMOpPaHY KOTOPBHIX BCTPOCH OEJIOK TepMore-
HUH (pa300IIUTeNs MPOLECCOB OKUCIUTENbHOrO (ochopunupoBanus). B ornuune ot Oenoil xupoBoit
TKaHHW, B OYpBIX XUPOBBIX KJIETKAX >KUPHbIE KHUCIOTHI HEMOCPEACTBEHHO BCTYMAlOT B peakuuu Oera-
okucnenus. OObsicHUTE, KakUM 00pa3oM, Oypasi KUpoBasi TKaHb OOECIIeYMBAEeT TEPMOTEHE3 HOBOPOXK-
JneHHbIX. Jns aToro:
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A) ykaxuTe pazinuue B cynb0e mpoaykToB ruaposms3a TAIT B 6enoit u Oypoit )KUPOBOW TKaHSIX;

b) manummre cxeMy MeTa0OIMYEeCKOro MyTH OOMEHA >KUPHBIX KUCIOT M PACCUYUTANTE BBIXOJ
AT® g maabMUATHHOBON KHUCIOTEL.

B) ykaxwure pousb L{[1D B momaepkaHuu TeMIIEpaTyphl TeIa YeIOBEKa M BKJIA]] pa300IIHTEICH.

I') caenaiite BBIBOA, B KaKO# (popMe MPOUCXOIUT BBIICICHUE KUPHBIX KUCIOT B OYpor KUPOBOU
TKaHU B CBSA3H C OCOOCHHOCTSIMU UX CTPOCHUSI.

2) [pumep 3amauu ¢ pa3dOPOM 110 ATTOPUTMY

A) B xierkax Genoif xxupoBoii Tkanu B pe3ynbrate pacnana TAIT oOpa3yrorcst )KUpHBIE KUCIOTHI
U TJMILEPOJI, KOTOpble MOCTYMAaOT B KPOBb U TPAHCIOPTUPYIOTCS B TKAHU, IJI€ MOJBEPraloTCs OKHCIE-
Huto. OOpa3yromuecss B X0/1€ JTUNONIU3a, B OyphIX KUPOBBIX KJIETKAX, )KUPHBIC KUCIOTHl OKUCISIFOTCS B
MHUTOXOHJIPUSIX ITUX K€ KIETOK.

b) Beixog AT® nipu OKHCIICHHH )KUPHOUM KUCIOTHI PACCYUTHIBACTCS 11O (hOpMYIIe:

(n\28*12+(n\2-1)*5))-1, rae n- koiauuecTBO C-aTOMOB B JKUPHOHN KHCIIOTE; TaKUM 00pa3oM, Mpu
OKHCJICHHH TAIbMUTHHOBOM KUCIIOTHI BhiAeserces : (16/2*12+(16/2-1)*5))-1=130.

B) depmentsl n nepenocunku LIID obecneunBaioT nepekaynBaHWe MPOTOHOB M3 MaTpPHKCa B
MexMeMOpaHHOE MPOCTPAHCTBO U BOSHMKHOBEHHE I'PaJUEHTa JIEKTPOXUMHUYECKOro MOTEeHIIMAala, KOTO-
poiii HeoOxoauM utst aktuBanuu AT®-cunTaszel. [Ipu sTom Ha cuaTe3 AT® pacxomayercs npumepHo 40-
45% Bceli sHEPTUU IEKTPOHOB, nepeHocuMbIx mo LD, mpumepno 25% tpaTutcs Ha paboTy 1o mnepe-
HOCY BEIIECTB uepe3 MeMOpaHy, octaibHas yacth sHeprun 30-35% paccenBaeTcsi B BUJE TEIUIOTHI U MO-
KET UCIIOIb30BAThCs ISl MOAJEpKaHUS TeMIepaTyphl Tena. JlononHurensHoe 00pa3oBaHue PacCesHHOTO
TeIUIa TPOUCXOAUT TNPU YYaCTUH pa3oOIIUTENEH, KOTOPBIE CHIKAIOT AIIEKTPOXMMUYECKHN TPaIUEHT,
cuHTe3 AT® u yBennuuBarOT BbIJCIICHNUE YHEPTHH B UJEe TeIlla.

I') Ilpu cHM>XeHUU TeMIiepaTypbl Tejla HOBOPOXKJIEHHOTO B KJIeTKax Oypoil »KHpOBOM TKaHU ajpe-
HaJIMH YCKOPSIET JIMIIOJIU3. DTO MPUBOJIUT K YBEJIMUEHUIO 00pa30BaHUsl KUPHBIX KHCIIOT, KOTOPbIE TIOCTY-
MalT B MUTOXOHJIPUH U BKJIIOYAIOTCS B MPOIECC OKUCIICHUS. biaronaps TepMOreHHHY, BCTPOEHHOMY BO
BHYTPEHHIOI0 MEMOpaHy MHUTOXOHJpPU, 3HAUUTENIbHASI YaCTh SHEPruu, oOpa3yroliencs npu OKUCIEHUU
0CBOOOKIAaeTcs B BUJE TEIUIA, YTO MO3BOJISET 3TOM TKAHU BBIIOIHATH (QYHKIIUIO TEPMOPETYISIMU U TeTl-
noo0OpaszoBanus. OcoOCHHO 3Ta QYHKIUS Oypoil )KUPOBOW TKAHH Ba)KHA JIJISI HOBOPOXKJICHHBIX JIETCH, TaK
KaK CHIDKEHHUE TeMIIepaTypbl Tella MOXKET CTaTh YIPO30i JUIS UX JKU3HH.

3) Bamaum [T CAMOCTOSTENIFHOTO pa3dopa Ha 3aHITHH

1. B pactutensHOil nuiie HeT xonecTepuHa. Kakue MoryT ObITh paznuyusi B OOMEHe XOoJecTepruHa y
BEreTapuaHIEB U JIFOJIeH, pallMOH KOTOPBIX BKIIIOYAET MHOTO Msica, MOJIOKA, STUIL?

2. Y 0G0JBbHOrO MOBBIIEHO COAEP)KaHUE B CHIBOPOTKE KpoBU Xxosectepuna, JIITHIT, JITIOHII, TAT.
KakoB Tun runepiaunonpoTeMHEMMH U CYLIECTBYET JIM PUCK Pa3BUTHUS HILIEMUYECKOW OOJe3HU
cepaua?

3. Y G0JBHOTO C HAKIOHHOCTBIO K THIIEPXOJIECTEPOJIEMUN TIPUEM JTa)Ke YMEPEHHBIX 103 YTIIEBOOB
MOJKET MPUBECTH K Tunepxoiecreporemuueckomy 3¢ dexry. [Touemy?

4. 3apanus VISl rPyNNoBoii padoThI

1. BriOpath mon0XkeHus, MPABIILHO XapaKTepu3yolre GyHKIHH X0JIeCTepHHA B )KUBOM OpTraHU3Me:
1. SIBnsercs npeaeCTBEHHUKOM CTEPOUTHBIX TOPMOHOB.
2. BxomuT B cOCTaB OMOJIOTHUECKAX MEMOpaH.
3. SIBysiercst mpeAIIecCTBEHHUKOM BUTaMuHa Ds.
4. SIBnsieTcs MpOayKTOM KaTaboau3Ma rema.
5. SIBnsieTcs mpeIIecTBEHHUKOM JKETUYHBIX KUCIIOT.

2. Br1Opath U3 mepeyrcIeHHBIX HIDKE TOPMOHOB TIPOU3BOIHBIE XOJIECTEpUHA:

1. DcrporeHsl. 4. KaTtexomaMHHBI.

2. KopTtukocTepounsl. 5. MuHepankopTUKOUIbI.
3. AHApOTEHBI

3. A. BoiOpaTh U3 nepedyrciIeHHbIX HUXKE COeIMHEHUI cyOCTpaThl U MPOMEKYTOUHbIE POIYKTHl CHHTE-
3a XOJIECTEpUHA U PACIIONIOXKHUTh UX B MOpsAIKe 00pa3oBaHUs, COSAUHHUB BbIOpaHHbIE HOMEpa CTpe-

KaMU:
1. Manonunn-KoA 6. Aneroaueruwi-KoA.
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2. Anermin-KoA. 7. TlporecrepoH.
3. I'MI-KoA. 8. JlanoctepuH.
4. MeBanoHOBast KUCIIOTA. 9. XomecTepuH.
5. CksaseH.
b. Hazparb hepMeHT, KaTanU3UPYIOMIMIA KIIOYEBYIO PEaKLHI0 CHHTE3a XOJeCTeprUHa U HaIu-
caTb €e.

B. [lepeunciautb MeTabOIUTHI, HHTUOUPYIONIME AKTUBHOCTD ATOr0 ()epPMEHTA B OpPraHUu3MeE.

4. PaccumrtaTh, CKOJIBKO MOJEKYIH TIIOKO3bI OyIeT 3aTpayeHo Ha cuHTE3 MoJeKybl XC, eciu U3BECTHO,
YTO B CHUHTE3€ €€ HCIOJb3yeTcsa 6 MOJEKyll MeBajoHara (pacyer mo aromam yriepona). CKONbKO
aToMOB yriepoaa B moiekysie XC OynyT paiuOoakTUBHBIMM, €CIU B 3KCHEPUMEHTAX HCIOJb30BaIU

TJIFOKO3Y, BCC YITICPOJHBIC aTOMBI KOTOpOﬁ CoacCpIKaT U30TOII 14C.

5. OOBACHUTH, C YEM CBSI3aHO UCIOJIH30BAHUE XEHOJ/IE30KCHXOJIEBOM KUCIIOTHI B KAUeCTBE JICKAPCTBCH-

HOro npfrapara 1mpu JCYCHUHU JKEITIYHO-KaMEHHOM 60H63HI/I, €CJIM KaMHH B OCHOBHOM cocToiT n3 XC.

6. Kakue OpraHbl U TKaHU HMCIHOJIB3YIOT KECTOHOBLIC TCJIa B KAYCCTBC MCTOUYHHKA DHCPIUU IIPpU Ioj1oga-

HUK?

1. Mosr. 2. Ckenernbie Mbimnbl. 3. Cepane. 4. Iledens. 5. KopkoBblii ci10# Io4ek.
7. BpIOpatb yTBepKACHUS, XapaKTEPU3YIOILME TOCIEICTBUS HAKOIJICHUE KETOHOBBIX TEl.

1. B Mblmmax 1 B MO3re KETOHOBBIE TeJla CTAHOBSATCS BaKHBIM HCTOYHUKOM SHEPIUU.

[leyenp HauUMHAET UCIIOJIB30BATh KETOHOBBIE T€Ja KAK HCTOUYHUK YHEPTUU.
Hapacraer anunos.
Bo3spacraer ketonypus.
C BbLIESIEMBIM BO3yXOM BBIJIEJISETCS ALIETOH.

agrwmn

CamocTosiTe/ibHAsA BHeayAUTOPHAasi padoTa 00y4arommXxcs 1o Teme:

3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsvl CMy0eHm o8 no YKa3anHoli meme:

1) Osnakomumucsi ¢ meopemuyeckum Mamepuaiom no meme 3aHsmusi ¢ UCHOIb308AHUEM KOHCNEKMO8
JIeKYULl u/unu pekomeHoyemou yueOHoU 1umepamypoi.

2) Omeemums Ha 8ONPOCHL OJisk CAMOKOHMPOIIS

1. Knaccmbm(aunﬂ U XUMHYCCKad CTPYKTYypa JIMIIUOOB. CDYHKI_II/II/I, BBIIIOJIHACMBIC B OpPraHU3ME JIMIIU-

namu. CKOJIBKO YeJIOBEK MOJYy4YaeT B CYTKU KUPOB C MULIEBBIMU MTPOTYKTAMU?

2. HepeBapHBaHHe U BCachlBaHHE TUNUIOB. Ponb (l)epMeHTOB MUIICBAPUTEIIBHBIX COKOB U KCJIYU B 3TOM

mponecce. ’KemuHbie KUCIOTHI: CTPOCHHUC U Ouojormyeckas POJIb.

3. MexaHu3M 3MyJIbIHPYIONIETro ASHCTBHS MApHBIX XKEMTYHbIX KUCIO0T. KakoBa posb jKeTyHBIX KHCIOT BO
BCAaChIBaHUM HEPACTBOPUMBIX MPOAYKTOB NEpeBapuBaHUs MULIEBBIX JUNKUA0B? UTO Takoe sHTEpore-

MaTU4YCCKasaA NUPKYIIANUA KCITIHBIX KHCIIOT?

4. ®epMeHTHI, yUaCTBYIOIINE B IIepeBapuBaHUU NMUIIEBbIX PocomaununoB. Kakoit pepmeHT rugponusy-

eT 3¢upsl xonecrepuHa?

5. PecuHTe3 xUpOB B KJIETKaX KUIIEYHHKA. POJb XMIOMUKPOHOB B oOMeHe >kupoB. [Ipenensr nusmene-

HUW KOHLICHTPALUN )KUPOB B KPOBH.

6. OCHOBHBIE Pa3HOBHIHOCTH JIMIIOIPOTENHOB KPOBU: OCOOCHHOCTH OEIIKOBO-JUITHIHOTO COCTaBa, Mpo-
UCXOXKJCHUA U QYHKUUH pa3HBIX KJIACCOB JUMONPOTEHHOB. brojornueckas posib JTUNIONPOTEU UINNa-

3BbI. FI/II'IepJ'II/IHOHpOTCI/IHGMI/II/I.

7. I[CHOHI/IpOBaHI/Ie n M06I/IJ'II/138.I_II/I$I JKUPOB B )I(I/IpOBOﬁ TKaHMH: (1)I/ISI/IOJ'IOI“I/I‘-ICCKOG 3HA4YCHHUC. TpchnopT

1 UCTOJIb30BAaHUE KUPHBIX KUCIIOT, 00pa3yOIIMXCs TPU MOOUIIN3aLIUHU KUPOB.

8. B ueM cocToHMT OMOJIOTHYECKOE 3HAUCHHUE KapHI/ITI/IHa? Onumunre BBIITOJIHACMYIO UM B KJICTKAX (I)YHK-

IHIO.

9. OkwucineHne XUpHBIX KucioT. IlocnemoBarenbHOCTh peakuuit [B-okucieHusi. CBsizb [3-OKHCIECHUS
JKUPHBIX KUCJIOT C LIUTPATHBIM LIUKJIOM U LENbIO TPAHCIIOPTA IEKTPOHOB. DU3MOIOrH4ecKkoe 3Haue-

HUCEC.

10. Cunre3 kakoro kojmuecTBa MoJiekyn AT® obecrieunBaeT OAWH MUK [3-OKHUCICHUS KUPHOU KHCIIO-
Te1? [lo Kakoil ¢opMyne MOXKHO paccuuTaTh KoiamdecTBO Molekyn AT®, obpasyromuxcs mpu modi-

HOM pacmazc 410 KOHCYHBIX ITPOAYKTOB HAaCHIILIEHHOM )KHpHOﬁ KHCJIOTHEI.
11. buocunre3 JKUPHBIX KUCJIOT: 3TAllbl, TOCICAOBATCIIbHOCTD peaKuHﬁ, (I)I/I3I/IOHOFI/I‘-IGCKOC 3HA4YCHUC.
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12.

13.
14.

15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.

Urto mpeacTaBisieT co00i cMHTETa3a >KUPHBIX KUCIOT? CKOJIBKO (pepMEHTOB BXOAUT B ee cocTaB? Ka-
Kast JKUPHAs KUCIIOTA SBIIIETCS OCHOBHBIM MTPOTYKTOM JEHCTBUS CHHTETA3bI JKUPHBIX KUCIIOT?
buocunTe3 TpHALUATIMIEPUHOB: TOCJIEI0BATEILHOCTD PEaKIHil.

OOmMeH 1 (yHKIMHU XOJleCTeprHA. BHOCHHTE3 XonecTeprHa: Mociae10BaTeIbHOCTh Peakiyii 10 oopa-
30BaHHs MEBAJOHOBOU KHUCIIOTHI, MPEACTABICHUE O JAIbHEHIIINX ATalax, peryisius OnOCHUHTE3a.
buonornueckas posib 1 6nocuHTe3 HOCHOTUTTHIOB.

Keronossie Tena. O0pa3oBaHue U UCIIOJIb30BaHNE X B HOpME. KeTOHOTeHe3 mpy maToIorTuH.
TxaneBoit umonu3 TpranuirauiepuHoB. OOMeH riumnepruHa 10 KoHeuHbIX TpoaykToB (CO2 u H0).
OcoOeHHocT OOMEHa XKHUPHBIX KUCIOT ¢ HEUETHBIM KOJIMYECTBOM YIJIEPOJIHBIX aTOMOB U HEHACHI-
IICHHBIX KUCIIOT.

B3aumocBsi3p 0OMeHa KUPOB U yriaeBogoB. Cxema MpeBpaileHus TIIIOKO3bI B KUPBL. PoIib meHTo30-
¢docdarHoro mytu oOMeHa yriieBOJOB JUIsl CHHTE3a KUPOB. 3aBUCUMOCTh CKOPOCTH OMOCHHTE3a KH-
POB OT pUTMa MUTAHUS U COCTABA TTUIIIH.

Heiipo-aHokpuHHas perysuus JUMUIHoro oOMeHa. BiusiHue nHcynuHa, INIIOKaroHa U ajipeHalinHa
Ha 0OMEH JKHUPOB U YIJIEBOJIOB.

Kak usmensercs nunuaneliii ooMeH npu oxupenuu? Kakue pa3nuyaroT THUIIBI 0)KUPEHUS U KaKOBbBI UX
npuanHbl? [logemy OOJTBHBIM, CTPAJAIONIUM OKHPEHHEM, PEKOMEHIYETCS OrpaHUYCHHOE TOTpedIe-
HUE YTJIEBOJOB U BOJABI?

Baxxueiimme OnoXxuMuuecKre M3MEHEHUSI B KPOBU M COCY/Iax Mpu arepockiiepose. [IpemcraBneHus o
MeXaHH3MaXxX Pa3BUTHUS aTEPOCKIEpPO3a.

Kaxk u3meHnsiercst Tunu eI 0OMeH npu caxapHoM auadere?

XKupoas nHOUIbTpAINS IEYSHU U MEXAHU3M €€ PA3BUTHUAL.

Kakwue pa3BuBaroTCs HapyIICHUS B IUITUIHOM OOMEHE ITPH O0TYPALIUN KESITIHBIX ITyTeH?

3) Hposepumb C60U 3HAHUA C UCNOJTIb306AHUEM MECMOB6020 KOHMPOJIA

1. CTPYKTYPHbBIM MPEJIIECTBEHHUKOM BCEX YI'JIEPOJJHBIX ATOMOB XO-
JIECTEPOJIA ABJISIETCA:

1) manonmi-KoA

2) anetnin-KoA

3) CO.

4) cykumanI-KoA

5) rutuH

2. [IEPBAS CTAAUA CUHTE3A XOJIECTEPOJIA 3AKAHUYNMBAETCS OBPA3OBAHU-
EM:

1) oxcumernnrinyrapun-KoA

2) 3-hocho-5-mupodochomeranonara

3) MeBanoHara

4) m3onentumupodocdara

5) 5-mupodocdarmeBanonara

3. TIPON3BOAHBIM XOJIECTEPUHA SBJISIETCA:

1) neuuTHH

2) TPHALMITITHLICPHHBI

3) mpocTariaHIuHbI

4) putamuH D3

4. CTPYKTYPHBIM KOMITOHEHTOM MEMBPAH SBJISIETCS:

1) TpurmuuepuH

2) KUPHBIC KUCTOTHI

3) pocharnamnxonun

4) TaypoxoJieBasi KHCIOTa

5. ¥V NALMEHTA 30 JIET OITPEAEJIEH KOO®OUIMEHT ATEPOT'EHHOCTU, PAB-
HBII 5,5. MOXXHO ITPEJIITOJIOXUTE, YTO PUCK PA3BUTHS UBC U JIPYTUX OCJIOXKHE-
HUI ATEPOCKJIEPO3A:

1) GosnbIoi

2) yMepeHHBIH
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3) MaI0BEpOSITHBIIH

6. METABOJIN3M KAKUX JIMTIOITPOTENMHOB HAPYITAETCA ITPYM HEJOCTATOU-
HOM AKTUBHOCTMH JIELIUTUH-XOJECTEPUH-ALIMJITPAHCOEPA3bI (JIXAT)?

1) XM

2) JITTHIT

3) JITIOHII

4) JITIBIT

7. TIPETTIAPATBI, UCITOJIB3YEMBIE JUUIA JIEHEHUSA ATEPOCKJIEPO3A I'MI-KOA-
PEAYKTA3Y:

1) akTUBHPYIOT

2) MHTHOMPYIOT

3) He BIMSAIOT Ha aKTUBHOCTh

8. KAKUE ®PAKINU JINTIOITPOTENHOB ITJIA3BMbBI KPOBU OTHOCATCA K ATEPO-
I'EHHbIM 1 AHTUATEPOI'EHHbBIM?

1) XM u JITTHIT - areporennsie, JITTOHII u JITIBII - anTHateporeHHbIE

2) JITTOHIT u JITHIT - ateporennsie, XM u JITIBII - anTHaTepOreHHbIC

3) JITIOHIT u JIITHIT - ateporennsie, JITIBII - anTHaTeporeHHbIe

4) XM u JITTHII - ateporennsie, JINOHII — anTHaTeporeHHbIC

9. XOJIECTEPUH — ABJIAETCS NPEAIIECTBEHHUKOM AJIS1 KAXKJIOI'O U3 ITEPE-
YMCJIEHHBIX COEJJUHEHNN, 3A UICKJIIOUEHUEM:

1) XeHOIe30KCUX0ICBOM KUCITOTHI

2) 1,25-nuruapokcuxojekaibuudeposa

3) TecrocTepoHa

4) XOJEUCTOKUHIHA

5) rIMKOX0JIEBOM KUCIIOTHI

10. JIITHIT B OCHOBHOM TPAHCIIOPTHUPVYIOT I10 KPOBU:

1) dhochonmumnmast

2) TAT

3) xonecrepuH

Ortsertsl: 1-3; 2-3; 3-4; 4-3; 5-1; 6-4; 7-2; 8-3; 9-4; 10-3.

PexomMenayemasi 1ureparypa:
OcHoBHas:
1. Bepesos T.T. KopoBkun b.®. buonorndeckas xumusi. Y4eOHHK.-3-€ U3/ITaHHE., CTEPEOTUITHOE. —
M.:0AO «M3parensctBo «Meaumunay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcumnoB E.B., Cunaea C.A. buonorndeckast Xumusi. Y 4eOHUK.
— 3-e u3ganue., ucnpasineHsoe. — M.: OO0 «M3natenbeTBo «MeauImHCKoe HH(HOPMAIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: YyeOHO-MeToaMUYECKOEe MOcoOMe A CTYAEHTOB MEIUIIMHCKUX BY30B (COCTaBHTEIH
A.B. Enuxos,C.H. [Tonomapesa, [1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckast rocyiapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.
JonoHUTeILHAS JIUTEPATypa:
1. BuoXuMHs ¥ OCHOBBI TIATOJIOTHH JIUITHIHOTO OOMeHa: yueOHoe mocobue / cocraBurenu: A.B.
Enuxos, I1.1. Ilanok - Kupos: Kuposckas rocynapctseHHas MmeauuuHckas akagemus, 2015. - 110 c.
2. buonornyeckas XuMus ¢ ynpaxHeHUsIMHU U 3agadamu: Yueouuk / [Toa. pen. E.C. CeBepuna.
- 4-e m31., uctop. - M.: IDOTAP-Meauna, 2011. - 624 c.: un.
3. Knunanueckas onoxumust / IToa. pea. B.A. Tkauyka. -M.: TDOTAP-ME]I, 2006. - 360 c.

Tema 6.4: KosutokBuym Ned "OomeH Junuaon"

esb: mpoBepUTH YPOBEHb YCBOCHUS 3HAHUHN 110 TeMe «OOMEH JIUMHIOBY»

OOyuaromuiicst 10J15KeH 3HATh: OCHOBHBIE (DOPMYITBI M META0OTUYECKHE MTYyTH JUIHIHOTO OOMEHa, NX
B3alIMOCBSI3b.

Oo0yuarommiicsi 10/2KeH YMeTb :[TUCaTh OCHOBHBIE XUMUYECKUE PEAKIIHH,
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OO0yyarommiicst 10/I2KeH BJIaJeTh: IPAKTUYECKUMHU HaBbIKaMU BBITIOJIHEHUS JIA0OPAaTOPHBIX padoT.

CamocTosiTesibHAsi ayAUTOPHAsI pad0Ta 00yYarOIMXCH 10 Teme:
1. PemiuTh TeCOBBIE 3a1aHUSI

1. AIWJITJIMLIEPOJIBI OTHOCATCS K I'PVYIIIIE:
1) rmuepodochonumumos
2) BOCKOB
3) HeHTpalIbHBIX JIUITHIOB
4) TepricHOB
5) rIMKONMMITHIOB

2. CJIOXHBIE JIMTTUJbI HAPAAY C OCTATKAMU MHOI'OATOMHBIX CITMPTOB U

BBICHINX )XUPHBIX KUCJIOT COJIEPXAT:

1) MOIMU30NIPEHOUIBI
2) MenTHIBI
3) azorcopaepikalie coequHeH s, POCPOPHYIO KUCIOTY, YIIIEBOIbI
4) NoNMMaMUHOMOIMKAPOOHOBBIC KUCIIOTHI
5) MOMUIMKINIECKHE CITUPTHI

3. JIMIT1JIbl B KOMITJIEKCE C BEJIKAMUA BXOJST B COCTAB:
1) cHHTa3bI BBICIINX KUPHBIX KHCIOT
2) BUpyca TabavyHON MO3auKH
3) puOOHYKJIEONPOTEUTHBIX KOMILIEKCOB
4) MyabTH(PEPMEHTHBIX KOMILJICKCOB
5) 6rnomeMOpaH KIIETKH

4. MOHOHEHACBILIEHHOM XUPHOU KUCJIOTOM SABJISIETCS:
1) nmuHONEBas
2) MUPHCTHHOBAs
3) creapuHOBas
4) IMHOJICHOBASI
5) onenHOBas

5. CTEPOUBI ABJIAOTCS ITPON3BOAHBIMMU:
1) ¢denantpena
2) neprunpodeHaHTpeHA
3) HUKIIONeHTaHa
4) mporonopduprHa
5) umkioneHTaHnepruapodeHaHTpeHa

6. XOJIECTEPOJI HE SABJISETCS IMTPEAILIECTBEHHHUKOM:
1) >KETYHBIX KUCIIOT
2) TIOJIOBBIX TOPMOHOB
3) BurtamuHa D;
4) uramuna D3

5) KOPTHKOCTEPOUIHBIX TOPMOHOB
7. TP OKHUCJIIEHWU 1T )XUPA BBIAEJISAETCSA SHEPT'MS B KOJIMYECTBE (x/1XK):

1) 16,9

2) 220,0

3) 39,0

4) 75,0

5) 34,5
8. PEI'YJIATOPHYIO ®VYHKIMIO BBITIOJIHAIOT:

1) dochommmumst

2) cTepoJbl

3) chUHrOMUIUIBI

4) TeprieHbI

5) mpocrariaHaMHBI
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9. OBPA3BOBAHUE XMJIOMHNKPOHOB JIOKAJIM30BAHO B:
1) KJIeTKax SMHUTENNS KAIICYHHKA
2) meueHH
3) kpoBu
4) cene3eHKe
5) numbe
10. OKMCJIEHHME XXWPHBIX KMCJIOT JIOKAJIM30OBAHO B:
1) uwmro3one
2) MeXMEeMOpPaHHOM MPOCTPAHCTBE MUTOXOHIPHIA
3) MaTpuKce MUTOXOHIPUI
4) DIIP
5) JIuzocomax
11. TPAHCIIOPT AKTUBUPOBAHHbBIX )XPHBIX KNUCJIOT U3 LIUTO30J151 B MUTOXOH-
JPUN OCYILIECTBJIAETCA I''TABHBIM OBPA30M C ITOMOIIBIO:
1) xapHHTHHA
2) uurtpara
3) manara
12. KAXKIAS CTAAWA B-OKUCIIEHW A BBICHINX )KUPHBIX KUCJIOT COITPOBOXJIAET-
Cs OBPAZOBAHUEM KOJIMYECTBA AT®:
1) 3
2) 5
3) 2
4) 8
5) 7
13. KOJIMYECTBO AT®, OBPA3VIOIMXC ITPU TTOJJTHOM OKUCJIEHUU TTAJIbBMUTU-
HOBOW KUCJIOTBI 10 CO2 U H20:
1) 130
2) 147
3) 131
4) 96
5) 105
14. TIPEJIIECTBEHHUKOM IJISI CUHTE3A KETOHOBBIX TEJI ABJISIETCA:
1) KupHas KUCIOTa
2) MaJOHHI-KOA
3) rioko3a
4) cykmmamt-KoA
5) amermi-koA
15. CTPYKTYPHBIM ITPEAINECTBEHHUKOM JIJIS1 CMHTE3A XXWUPHBIX KUCJIOT CJIY-
KUAT:
1) MamoHMI-KOA
2) okcayoareTar
3) mmTpar
4) nupyBar
5) ameTnia-koA

16. MYJIbTUGEPMEHTHBII KOMITJIEKC CUHTA3A BBICIHIUX XHUPHBIX KUCJIOT JIO-
KAJIM30BAH:
1) B MaTpuKce MUTOXOHAPHI
2) BDHIOIIIA3MAaTHYECKOM PETHKYIyME
3) B 1UTO30J1¢
4) BO BHYTpeHHEH MeMOpaHe MUTOXOHIPHIA
17. KOHEYHBIM ITPOYKTOM BMOCHUHTE3A )XUPHBIX KUCJIOT ABJISETCA:
1) Bce BBICIINE HACHIIIICHHBIC )KUPHBIC KHCIIOTHI
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2) BCE HACBHIIICHHBIC 1 MOHOHCHACHIIIICHHBIC KUCIIOTHI
3) nmaJLMUTHHOBAS KUCIIOTA
4) cTeapuHOBas KHCJIOTA
18. POCOATUAHASA KMCJIOTA CUHTE3WPYETCS B ITPOLIECCE:
1) dochopunupoBanus rIMIEpoIa
2) BOCCTaHOBJICHHS TUOKCHAIICTOH(OChaTa
3) TUApOIH3a CIOXKHBIX APUPOB
4) pacumerierns HocHoaHTUIPUIOB BBICIINX )KUPHBIX KUCIOT
5) screpudukanmu raumnepon — 3 — pocdara
19. JOHOPOM METWJIbHBIX T'PVYIIIT JJISI CUHTE3A ®OCOATUINIXOJIMHA 13 ®OC-
OATUANIIDTAHOJIAMUHA SABJISIETCA:
1) metun-TT'®K
2) METHUIMAIOHHI-KOA
3) S-aJeHO3MIMETHOHUH
4) MIpONMUOHHI-KOA
20. CTPYKTYPHBIM ITPEAINECTBEHHMKOM BCEX YI'JIEPO/IHBIX ATOMOB XOJIECTE-
POJIA ABJISAETCA:
1) ManoHMI-KOA
2) amneTui-KoA
3) CO;
4) CyKIMHHI-KOA
5) roumuH
21. ITIEPBAA CTAIMSA CUHTE3A XOJIECTEPOJIA 3BAKAHUMBAETCS OBPASOBAHUEM:
1) OKCUMETHITITyTapHiI-KOA
2) 3-dpocdo-5-mmpodochomeBanonara
3) MmeBasioHara
4) wuzonenTuanupodocdara
5) 5-nupodochomeBaionara
22. I[TPON3BO/IHBIM XOJIECTEPOJIA ABJISIETCAI:
1) meuuTHH
2) TPHAIMITIIUICPOIIBI
3) mpocTrariaHanHbI
4) uramud D3
23. CTPYKTYPHBIM KOMITOHEHTOM MEMBPAH ABJISIETCA:
1) TPUTIHIIEPOIIBI
2) >KUPHBIC KHCIIOTBI
3) docharuauixonuH
4) TaypoxoJjeBasi KHCIIOTa
24. HE3BAMEHUMbBIM ®AKTOPOM IIMTAHU A ABJIAETCA:
1) xonecrepuH
2) MaJbMUTHHOBAS KUCIIOTA
3) oseMHOBAs KHCJIOTA
4) nUHOJEBas KUCIOTa
25. HE YHACTBYET B [IEPEBAPUMBAHIUN )KXNPA B TOHKOM KUIIIEYHUKE:
1) nUmoNpoTeHHINIA3a
2) maHKpeaTHYecKas JHIa3a
3) HCOs
4) TaypoxoJseBas, IIMKOXO0JIeBask KUCIOThI
26. IIOCJIE ITPUEMA JXUPHOM IMUIIN CBIBOPOTKA KPOBU CTAHOBUTCS MYTHOM U3-
3A BBICOKOI'O COAEPXXAHUA:
1) XWUJIOMHUKPOHOB
2) JITIOHII
3) JITHII
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4) JIIBIT
27. C BBICOKHMM PUCKOM ATEPOCKJIEPO3A CBS3AHO ITOBBIIIEHUME B ITJIA3BME:
1) XHUIOMHKPOHOB
2) JITIOHIT
3) JIITHIT
4) JIIBII
28. HE UCTIOJIB3YIOTCS B KAYECTBE UICTOYHHUKOB SHEPT'MMM KETOHOBBIE TEJIA B:
1) mo3re
2) CKEJEeTHBIX MBIIIIIAX
3) cepaue
4) medeHu
5) KOpKOBOM CJIO€ MTOYEK
29. B PE3VJIbTATE 3-X JHEBHOI'O ITOJIHOI'O T'OJIOJJAHHW S B CBIBOPOTKE KPOBU CO-
JEPXXAHUE XXUPHBIX KUCJIOT:
1) yBenmuumBaercs
2) yMCHBILACTCSI
3) He M3MeHsEeTCs
30.V BOJIBHOI'O ®EOXPOMOIMTOMOI (TOPMOHITPOAYLHMPYIOILIAA  OITYXOJIb
MO3I'OBOI'O CJIOA HAAITOYEYHHUKOB) CKOPOCTb MOBUJIN3ALIUUN XX1PA:
1) yBenu4uBacTCst
2) YMEHbBIAETCSI
3) He u3MeHseTCs
31. [TIPEITAPATBI, HWCIIOJIbB3AYEMBIE JUIA JIEUEHUA ATEPOCKIIEPO3A TI'MK-KOA-
PEJTVKTA3Y:
1) aKTHBHUPYIOT
2) MHTHOMPYIOT
3) He BIUAIOT HAa AKTUBHOCTh
32. B KAKOM ITPOLIECCE OBPA3YIOTCA JOHOPBI BOJOPOJA, HEOBXOAWMBIE JIJI1
CUHTE3A XXMPHbBIX KNUCJIOT B OPTAHU3ME YEJIOBEKA?
1) rmukonu3
2) TIIOKOHEOTeHE3
3) meHro30¢ocdaTHbI MyTh
4) OKHCJIEHUE JIaKTaTa JI0 MUpyBara
5) MHUTOXOHApHAIIBbHAS LIETb IEPEHOCA JIEKTPOHOB
33. [TPU TUITEPJIUIIOITIPOTEMHEMUUA | TUTTIA COJJEP)KAHUE TATI B IIJIASME, B3STOU
HATOIIAK:
1) MOBBIIIEHO
2) CHWXEHO
3) COOTBETCTBYET HOPMAIBHBIM BEJIMINHAM
34.V TIALIMEHTA 30 JIET OIPEJEJIEH KOD®DUIIUET ATEPOTEHHOCTH PABHBIN 5.5.
MOXHO TIPEAITIOJIOXUTD, UTO PUCK PA3BUTUA UBC U JIPYTUX OCJIOKHEHUN
ATEPOCKIJIEPO3A:
1) GombImoi
2) yMepeHHBbIH
3) MaJoBEepOSATHBIN
35. PACILIEIUIEHUE KAKOM TPAHCIIOPTHOM ®OPMbI JUIIUJIOB OCYIIECTBJISIETCS
B OCHOBHOM B KAITMJIAPHOM PYCIJIE 110/] JIEfICTBHEM JIMTTOITPOTENHIIAIIA -
3bI?
1) XHJIOMHKPOHOB
2) JITIOHII
3) JITHIT
4) JITIBIT
OTBeTHI:
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N

10.

11.
12.

13.
14.

15.
16.
17.

18.

1. 3 13.1 25.1
2. 3 14.5 26.1
3. 5 15.5 27.3
4. 5 16.3 28.4
5. 5 17.3 29.1
6. 3 18.5 30.1
7. 3 19.3 31.2
8. 5 20.2 32.3
9.1 21.3 33.1
10.3 22.4 34.1
11.1 23.3 35.1
12.2 24.4

. OTBeTHUTD HA BOIIPOCHI IO TEME 3aHATUH

Knaccudukanus n xumudeckas CTpykTypa JUnuaoB. OYHKIUY, BBIIOJHIEMbIE B OpPraHU3ME JIMIIH-
namu. CKOJIBKO 4EJIOBEK IOJYy4YaeT B CyTKU KUPOB C MUIIEBBIMU TPOLYKTAMU?

[lepeBapuBaHue u BcackIBaHUE JIMMTUAOB. Poib hepMeHTOB MUIIEBAPUTEIBHBIX COKOB U JKETYU B 3TOM
nporecce. JKenuHble KUCIOTHI: CTPOSHHE U OMOJIOTHYECKasi poJlb.

MexaHu3M 3MyJIbIUPYIOLIEro AEMCTBHSI MapHBIX KEITYHBIX KUCIOT. KakoBa poiib KEIYHBIX KUCIOT BO
BCaChIBaHMM HEPACTBOPUMBIX IPOLYKTOB II€PEBapUBAHMS MMUILEBBIX JIUNHUI0B? YTO Takoe sHTEpore-
naTH4ecKasi HUPKYJIALHNS KEITUYHBIX KUCIOT?

@depMeHThI, yUacTBYIOLIHE B IIepeBapuBaHUM NMUIIEBbIX hocdonunuao. Kakoil pepmeHT runpoiamsy-
eT 3¢upbl XoJecTepuHa?

Pecunre3 xupoB B KJeTKax KulleyHHKa. Posib XMIOMUKPOHOB B oOMeHe *HpoB. [Ipenensl usmene-
HUW KOHILIEHTPALUK )KUPOB B KPOBH.

OCHOBHbBIE Pa3HOBUHOCTH JIMIIONPOTENHOB KPOBU: OCOOEHHOCTH OEKOBO-IMIIUAHOIO COCTaBa, Ipo-
UCXOXKJICHHUA M QYHKIUH Pa3HBIX KJIACCOB JUMOMPOTEHHOB. brogornyeckas poib JTUMONPOTEH UIIA-
3bl. [ unepaunonpoTenHeMun.

JlenoHMpoBaHue U MOOWIIN3ALUS KHUPOB B KUPOBOM TKaHU: (PU3NOJOTHUECKOE 3HaUeHHEe. TpaHcrnopT
U MCTIO0JIb30BaHKE KHUPHBIX KUCIOT, 00pa3yoLUIMXCs TP MOOUIM3AIUN )KUPOB.

B ueMm coctout 6nonoruueckoe 3HaueHue KapHUTHHA? ONUIIUTE BHIMOIHIEMYIO UM B KJIETKaX (yHK-
LUIO.

Oxucnenue >xupHbix KucioT. [locnenoBarenbHocTh peakiuil -okucieHus. CBs3b [B-OKucIeHUS
KUPHBIX KHACJIOT C HUTPATHBIM LMKJIOM U LIENBIO TPAHCIIOPTA 3JIEKTPOHOB. PU3HOIOIMUECKOE 3HAUE-
HHUE.

Cunte3 kakoro koiuuyectBa MojieKyll AT® obecrnieunBaeT OIUH MK [3-OKHCICHUS KUPHOU KHCIIO-
Th1? Ilo Kakoi (opmyse MOXKHO paccuuTaTh KoiaudecTBO Moiiekyn AT®, obpasyromuxcs npu mnoi-
HOM pacnaie 0 KOHEYHbIX TPOTYKTOB HACBIILEHHOW KUPHON KUCIJIOTHI.

buocuHTe3 JKUPHBIX KUCIIOT: 3TaIlbl, IOCIEI0BATEIbHOCTD PEAKIINM, (PU3NOIOTHYECKOE 3HAUECHUE.

UYro npexacraBiser coboi cuHTETasza KUPHBIX KUCI0T? CKoibko hepMeHTOB BXOAUT B ee cocTaB? Ka-
Kast )KUpHasl KUCIIOTa SBJIIETCS OCHOBHBIM ITPOYKTOM JEHCTBHUS CUHTETA3bl )KUPHBIX KUCIIOT?
buocuHTE3 TPHALMIATIIMIEPHUHOB: I1OCJIE0BATEILHOCTD PEAKIHil.

OO6MeH u QyHKIMH XoJiecTepruHa. brocruHTe3 XoaecTeprHa: mocie0BaTeIbHOCTh peaKkiuil 10 oopa-
30BaHMs MEBAJIOHOBOI KHCIIOTHI, IPEACTABICHUE O NATbHEHIINX 3Tanax, perysaius OHOCHHTE3a.
buonoruueckas posb u 6uocunrtes pochonunuaos.

Keronossle Tena. Ob6pazoBaHue U UCIOJIb30BaHKE UX B HOpMe. KeToHoreHes npu narosioruu.
TxaHeBo TUIMOIN3 TpHAMITIUIIEpUHOB. OOMeH raureprHa 10 KoHeuHbIX mpoaykToB (CO2 u H20).
OcobeHHocT 00MeHa KUPHBIX KUCIOT C HEYETHBIM KOJIMYECTBOM YIJIEPOAHBIX aTOMOB U HEHACHI-
IIEHHBIX KUCIIOT.

121



19. B3auMocBsi3p 0OMEHa KHUPOB M YIiIeBoJoB. Cxema MpeBpalleHus TI0K03bl B KUpbl. Posb meHTo30-
(docdarHoro Myt 0OMEHa yTiIeBOJOB /I CHHTE3a XKHPOB. 3aBUCUMOCTh CKOPOCTH OMOCHHTE3a JKH-
POB OT pUTMA MUTAHHS U COCTaBA MUIIIH.

20. Heiipo-3HAOKpUHHAS perysilys JUMHIHOTO 0OMeHa. BiusiHue uHCyIMHA, TII0KaroHa u agpeHaanHa
Ha 0OMEH JKHUPOB U YIJIEBOJIOB.

21. Kak u3meHsieTcst IMnuAHbIA 0OMeH rpu oxxupenun? Kakue pa3nuyaroT THIBI 0)KUPEHUS U KaKOBbI UX
npuunHbl? [loueMy GOJIBHBIM, CTPAJAIOMIUM OKUPEHUEM, PEKOMEHAYETCsS OTpaHUYeHHOE MOTpedIe-
HUE YTJIEBOJOB U BOABI?

22. BaxHelinme OMOXUMUYECKIE U3MEHEHHS B KPOBH U COCYyJaxX MpH aTtepockiepose. [IpeacraBnenus o
MeXaHH3MaX Pa3BUTHUS aTEPOCKIEpPO3a.

23. Kak u3MeHsiercs JIMIUAHBIA OOMEH IpU caxapHoM auadere?

24. )KupoBas nHOUIBTpALIUS IEYEHN U MEXAHU3M €€ Pa3BUTHSL.

25. Kakue pa3BuBalOTCsl HAPYIIEHUS B JIMTUAHOM OOMEHE U O0TYpaIliy KEITIHBIX MyTen?

CamocTosiTesibHAsi BHEAYIUTOPHAsi pa0d0Ta 00y4aronuxcs 1no reme:
IToaroroBka K KOJJIOKBUYMY

Pexomenayemas tureparypa:
OcHoBHasn:
1. bepeszos T.T. KopoBkuHn b.®. buonoruueckas xumus. Y4eOHUK.-3-€ U3/JaHUE., CTEPEOTUITHOE. —
M.:OAO «M3natennsctBo «Meauiinaay, 2007, 704c.
2. Cesepun C.E., Aneitnukosa T.JI., Ocunos E.B., CutaeBa C.A. buonornueckas Xxumus. Y4eOHUK.
— 3-e uznanwue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeauInHCKOEe HHPOPMALIMOHHOE
arenTcTBo», 2017, 496¢
3. buoxumus: YdeOHO-MeTOAMUYECKOE MOCOOMe IS CTYICHTOB MEIUIIMHCKHX BY30B (COCTaBUTEIIN
A.B. Enuxos,C.H. ITlonomapesa, I[1.1. lanok, O.}FO. [Tonosa) - Kupos: KupoBckas rocyaapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.
JonosHUTeILHAS JIUTEPATypa:
1. BuoXxuMHs ¥ OCHOBBI TIATOJIOTHH JIUITHIHOTO OOMeHa: yueOHoe nmocobue / coctaBurenu: A.B.
Enuxos, [1.1. Ianok - Kupos: KupoBckas rocynapcTBeHHast MeuuuHckas akagemus, 2015. - 110 c.
2. bruosnornyeckas Xumus ¢ yrnpaxHeHusMH ¥ 3aqadamu: YueOuuk / ITox. pexa. E.C. CeepuHna.
- 4-e m31., ucnp. - M.: IDOTAP-Meaua, 2011. - 624 c.: un.
3. Kiimanueckas ouoxumus / [lox. pen. B.A. Tkauyka. -M.: TDOTAP-ME]], 2006. - 360 c.

Pa3znen 7 O6MeH aMUHOKUCJIOT

Tema 7.1:001mme nyTu 00MeHa aMUHOKHCJIOT.

Heab:PaccmoTpets o0mme mytu oOMeHa aMUHOKHUCIOT. O3HaKOMUTBCS ¢ TPAHCAMUHUPOBAHUEM aMUHO-
KHUCJIOT. 3HATh KIIMHUKO-AWNATrHOCTUYCCKOC 3HAYCHUC ONPCACICHUSA aKTUBHOCTH CBIBOPOTOYHBIX aAMHWHO-
TpaHcdepas.

33}13‘1“: YCBOUTH 3HAUCHUEC OEJIKOBOTO IMMTAHWSA KaK OCHOBHOI'O MCTOYHHKA aMHHOKHKCIOT U IIyTH HUC-
MOJIb30BAHUS AMHUHOKUCIIOT B opranusme. M3yuuTs obuue mytu oOMeHa aMUHOKHCIOT. O3HAKOMUTHCS C
TPpaHCAMHUHUPOBAHUEM aMHUHOKHUCIIOT.

OOyuaromuiicst 10J1:KeH 3HATH:HOPMBI OeJKa B MUTAaHUH, TIEpEeBapHBaHIE U BCAChIBaHUE OEIIKOB B Opra-
HHU3MCEC, BUABI JE€3AaMHUHHUPOBAHNUE U €TI0 MOJICKYJIAPHBIC MCXAaHU3MBI.

OO0yuaromuiicsi 10J2KeH YMeTh:IIPOU3BECTH pacueT a30THCTOro OanaHca U JaTh PEKOMEHIAIMU 10 pa-
MUOHAJIbHOMY ITMUTAaHHIO.

OOyuyamomuiicss 10/12KeH BJaJeTh: B3aUMOCBS3bI0 MEXAYy OOIIMMH MyTAMH OOMEHa aMHUHOKHCIOT H
KU3HEJEATEIbHOCTHIO OPraHnu3Ma.

CamocTrosiTe/ibHAA Ay AUTOPHAasi paboTa 00y4yaroImmXxcsi 0 Teme:
1. OTBeTHTH Ha BONIPOCHI IO TEMe 3aHATHUS

122



1. OcHoBHbIe QyHKIMHU OENKOB B opranu3me. Poip Oenka B MUTaHWU yesoBeka. Bo3pacTHble HOPMBI
0eJIKa B NMWTAHWH. BHOJIOTHYECKAS LEHHOCTh IMHILEBBIX OEJIKOB. [IOJHOIEHHBIE U HEIMOJHOIICHHBIE
Oenku. A30TUCTBIN OalaHC.

[ToyeMy Heb3s 3aMEHUTH OCJIKH B MUTAHUM )KUPaMU Win yriaeBoaamu? Kakne aMmuHOKHCIOTHI (8)
SIBJISIFOTCA dcceHUUanbHbIMu? [IpuBeuTe mpruMepbl HEMOJIHOLEHHBIX OEIKOB.

Y10 IIOHUMAIOT HOJ a30TUCTEIM OatancoM? UTo Takoe MOJ0KUTENbHBIA a30TUCThIN Oananc? Ko-
rna o HaOmonaerca? KakoBsl HOpMBI Oenka B TUTaHUU?

C numeli B opranu3m noctynuio 82 r 6enka B cyTku. C MOYOM 32 3TO BpeMs BBIICIUIIOCH 16 T
a3ora. Kakoii a30TUCTBIN OanaHC ¥ 0 UeM OH CBUICTEILCTBYET?

2. Cxema HCTOYHHMKOB U HYTeﬁ HCIIOJIb30BaHNs aMHWHOKHUCIOT.

[TepeBapuBaHue OEIKOB B KENMyJIKEe U KUIIEYHHUKE. JKeIyT0UHBIN COK, MAHKPEATUIECKHI COK, KH-
IIEYHBIM COK: XapaKTEepPUCTHUKA MPOTEOIUTUYECKUX (DEPMEHTOB, MEXaHU3MbI X aKkTuBauuu. CBs-
34 MEXIy KAKUMHA aMHUHOKHCIIOTAMHU MPEUMYIIECTBEHHO PACIICIUISIIOT MEIICUH, TPUIICUH, XUMOT-
pUIicuH?

N3 yero u kak BO3HUKAET COJISIHASI KUCIIOTa B CTEHKE kenyaka? KakoBa posib COJNSIHOM KHUCTOTHI B
nuieBapeHun?

B uem 3akirovaercs OMOIOTHYECKOE 3HAYCHHE BBIJCIICHUS MPOTEOIUTUYECKIX ()ePMEHTOB MHIIIEe-
BapUTENbHBIX COKOB B HEaKTHBHOW ¢opme? KakoBbl MeXaHW3MBbI MpEBpallleHUsl MENCUHOIeHa B
TMETICUH, TPUTICHHOTEHA B TPUIICUH U XUMOTPHUIICUHOT€HA B XUMOTPHUIICHUH?

Kak nefictByer kapbokcumnentuiasa u amuHonentuaasza? Hamucate peakiuu, Kartaau3upyembie
nmu. K kakoMy KJ1accy OTHOCSTCS 9TH ()epMEHTHI?

Uro moapazymeBaeTcsl O]l THUEHHEM OelkoB B kuieuHuke? Kakue mpoiiecchl MpOTEKaIT MpU
stom? [lepeuncauTh BOZHUKAIOIINE MTPU THUCHUH O€TTKOB TOKCHUECKHUE MPOIYKTHI.

3. HGSaMI/IHI/IPOBaHHC 1 €ro BUIBI. XapaKTCpI/ICTI/IKa OKCHU a3 aMUHOKHUCIIOT U I'TyTaMaTACTUAPOICHA3BI.
XUMU3M OKHCIUTEIHFHOIO AC3aMUHHUPOBaHUA.

UYro Ttakoe nezamuHMpoBaHue? Kakoll M3 uYeThIpeX CYILECTBYIOUIMX THIIOB JI€3aMUHUPOBAHUS
npeobnanaer B )kuBoM opranu3me? KakoBa posib O-KETOTIIYTapOBOM KUCIOTHI B HEMPSIMOM JI€3-
aMMHHUPOBAaHUHM aMUHOKUCIIOT?

4. TpancaMHHHpPOBaHUE AMUHOKUCIOT. CenuuYHOCTh TpaHCaMUHA3. 3HAUCHUE peakluii TpaHCaMHU-

HUPOBAHHS.

5.HerHMOG AC3aMUHHUPOBAHUEC aMUHOKHUCIIOT (TpaHCHGSaMI/IHI/IpOBaHI/IC)Z MOCJICAOBATCIIBHOCTEL pCaK-

i, epMeHTHl, OMOJIOTHUECKOE 3HAaUECHUE.

KakoBa cynp0a 6e3 a30THCTOr0 OCTaTka aMMHOKUCIIOT? YTO MpeaCcTaBIsAOT c000i KOHEUHBIE PO-
JTYKTBI pacraja MpocThIX OENKOB?

Kakue ropMoHBI 1 Kak BIUSAIOT Ha OOMEH OeaKoB?

6. 3amMeHUMBIC U HE3aMEHUMbIE aMUHOKHUCIIOTHL. BUOCHHTE3 3aMEHUMBIX aMHUHOKHUCIIOT C UCIIOJIb30Ba-
HUEM TITI0KO3bI. FICTOUHHKY a30Ta AJs CHHTE3a aMHUHOKHCIIOT.

2.IlpakTHyeckas MOAroTOBKA.

A) Jlabopamopuas paboma Ne 17 Konopumempuueckuii OuHUMpo@deHuneuopazuHoswulii Memoo onpeoeJie-

HUSL AKMUBHOCMU AMUHOMPAHCPEPa3 6 cbleopomke kposu (no Patimmany)

L]env pabomei: HAYIUTHCS OTIPEICIIATH aKTUBHOCTh aMUHOTPAHC(Epa3 CHIBOPOTKU KPOBH.

KJIHHPIKO-IIH&FHOCTI/I‘JQCKOQ 3HAYCHHUE METOoA. TpchaMI/IHI/IpOBaHI/IC ABJIACTCA OYCHb BAaXXHBIM

IIPOLIECCOM MPEBPAIEHUsT aMUHOKUCIIOT B opranusMe. Hanbosee akTHBHO 3TOT Ipolece MPOTEKaeT B I1e-
YEHH, CEPJIEYHON MBIIIIE, CKEJIETHBIX MBIIIIAX, [I0OYKAaX, CEMEHHUKAX U APYTrUX opraHax. B ceIBopoTke
KpOBH aKTUBHOCTh aMUHOTpaHc(epa3 oueHb HU3Ka. [Ipu HapyleHHH HEeIOCTHOCTH KJIETOUYHBIX MEMOpaH
aMMHOTpaHc(epasbl MPOHUKAIOT U3 TKaHeW B KpoBb. [l03TOMy ompeneneHrne akTUBHOCTH aMHUHOTpPAHC-
(depa3 B CHIBOPOTKE KPOBH SIBJIIETCS BaKHBIM TECTOM JJIsi AMATHOCTUKHM TaKUX 3a0ojeBaHMil, Kak HH-
(bapkT MHOKap/a, BAPYCHBIN I'enaTuT, Uppo3 NeUeHH U Jp.

IIpunuun merona: B pe3yibTare nepeaMUHUpPOBaHUS, mpoucxozsuiero noj aeicreueM ACT u

AJIT, obOpa3yroTcs maBelIeBO-YKCYCHass U MUPOBUHOTPAAHAS KUCIOTHL. [lepBas B peakIMOHHON cMecu
MpeBpaIiaeTcsi B MUPOBUHOTPAIHYIO KUcIoTy. [Ipu nobasinenuu pactBopa 2,4-nuHATPOGEHUITHIPA3UHA
(2,4-TH®T") sH3UMATUYHCKHIA TTPOIIECC OCTAHABIIUBACTCS U 00PA3yIOTCs THIPA30HbI TMPOBUHOTPATHON U
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OTYACTHU I1ABEJIEBO-YKCYCHOM KHUCIIOT. B IIe104HO0M cpefe OHU Aal0T KOPUYHEBOE OKpalllMBaHUE, UHTCH-
CUBHOCTb KOTOPOTO MPOMOPLHOHAIBHA KOJUYECTBY 0Opa3oBaBIIeiCs MUPOBUHOTPAIHON KHUCIOTHI, a
3HAYUT, U KOJTHUYECTBY (hepMeHTa.

Xoo onpeodenenus akmusnocmu ACT. ONbITHYIO MPoOy TOTOBAT CIAEAYIOIHMM 00pa3zoMm. B mpo-
6upky BHOCcAT 0,5 M1 CyOCTpaTHOTO pacTBOpa M MporpeBaroT B TeueHue 5 MuHyT mipu 37 °C. 3atem g0-
6asisaroT 0,1 M1 HccneayeMoil ChIBOPOTKH M TIOMEUIAI0T MPOOUPKY B TEPMOCTAT JJISl BBIACPKUBAHUS TIPU
37 °C B Teuenue 60 munyt. [lociie u3BIeYeHNS €€ U3 TEPMOCTATa B COACPKUMOE MPOOUPKH JOOABISIOT
0,5 mn 2,4-JIH®I". [Tocne nepememBanusi TpoObI BBIAEPKUBAIOT B TeueHne 20 MUHYT MPU KOMHATHOU
Temneparype (it pa3BuTus peakuun). 3areM npuiusatoT 5 mia 0,4 N pactsopa NaOH u nocne nostop-
HOTO TIIATEJIBHOTO MEepeMEeNINBaHus pacTBOpa Mpo0y OCTABISAIOT MPU KOMHATHOH Temrepatype Ha 5-10
MUHYT JJIs1 pa3BUTHS OKpacku. ONTUYECKYIO TIOTHOCTh MPOO M3MEPSIOT NpU JiuHE BOJHBI 540 HM B
KIOBETE C TOJIIMUHOM ci0s 10 MM IPOTUB KOHTPOJBHBIX MPOO, KOTOpbIE 00padaThIBaIOT, KAK U ONBITHBIE
poObI, OIHAKO CHIBOPOTKY KPOBH B HUX A00aBistoT nocie 2,4-JTHOI .

Xoo onpeoenenus akmuenocmu AJIT. B mpobupky BHOCAT 0,5 M1 CyOCTpaTHOTO pacTBOpa JIsl UC-
cnenoBanus aktuBHOCTH AJIT, mporpesator 5 munyt nipu 37 °C, 3atem nobasisrot 0,1 M ucciaexyeMon
CBIBOPOTKHU, MEPEMEUINBAIOT U IMOMENIAl0T cMech Ha 1 vac B Tepmocrtar aisi unkybauuu npu 37 °C.
JanpHelmuit Xo1 aHanu3a aHaaoruuHbii onpenenenno ACT.

Pacyer akTHBHOCTH MIPOBOASAT IO KATMOPOBOUHOMY IpaduKy.

Hopmanvna akmusnocms 6 coisopomie kposu cocmasinsiem: ACT- 28-127 amons/(cer) umu qo 40
en; AJIT - 28-190 amouns/(cen) unu no 40 en.

Pezynomamur:

Buisoowi:

b) Pewuums cumyayuonnvle 3a0ayu.

1. Yenosek Maccoii Tena 70 kr exxeaHeBHO nony4daet ¢ nuieit 3000 kkan 3Hepruu u Boiaenser 37 r Mo-
yeBuHbl (M=60). PaccuuTaiiTe npoueHT sHEprum, KOTOPbIil KOMIIEHCUpYETCsl OelIkaMH. YUecTh, UTO
npueMm 1 r 6enka qaet 4 Kkain U conpoBoxkaaeTcs BeiaesnenueM 0,16 T a3ota B BUie MOYECBHHBI.

3. 3apanus 1Sl TPyNNOBOii padoThI
1. BriOpath, ueM onpeensieTcs MuIieBas HeHHOCTh OETKOB:

AMUHOKHUCIIOTHBIM COCTaBOM.

Hanuuuewm 3apsiia 0€IKOBBIX MOJIEKYJI.

B03M0XHOCTBIO pacIIeIIEHUs B )KEeJTyI0YHO-KUIIIEYHOM TPAKTE.

[Topsnkom yepeoBaHMsSI aMUHOKHUCIIOT B MOJIEKYJIe OelKa.

MonexynsapHoit Maccoi OEITKOB.

2. I{To MIPOUCXOUT MPH aKTUBAIIMH MTPOTEOTUTHIECKUX (EPMEHTOB (PACTIONOKUThH BEIOPAHHBIE MYHKTHI
B HEOOXOITUMOM TIOPSJIKE):

1. OrtuienieHre yacTH MenTHA.

2. OO6pa3oBaHUME HOBBIX CIIA0BIX B3aUMOJICHCTBUH.

3. OOpa3oBaHHe aKTUBHOTO LIEHTpA.

4. V3MeHeHue B3aMMOPACIIONOKEHHSI aMUHOKHUCIIOTHBIX OCTAaTKOB.

3. VYka3zaTh Kakue CBSI3U MPEUMYIIECTBEHHO PACHICTUISIOTCS B IENTHIE MepeYHCIeHHBIMU (PepPMEHTAMU:
A. KapOoxkcunentuaasa
b. Xumorpuricus.

C. Tpuncus.

J1. Ilenicun.

1 2 3 4

Ana — rm — THp — Tpe — apr — BaJl — Wie .

agkrwbE

4. TlomoOpathb K KaXX10My IpOGEepMEHTY COOTBETCTBYIOIIUI aKTUBATOP.

1. TlencunoreH. A. bukapOoHat HaTpus.
2. TpuncuHores. B. ConsHas kucnora.

3. XUMOTPHUIICHHOTEH. C. Tpurncus.

4. TIpokapOokcunenTuasa. J1. OHTeponentuaasa.
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o. [TomoOpate 11 K101 U3 aMUHOKUCIIOT COOTBETCTBYIOIIYIO XapaKTEPUCTHKY.

1. T'mu 4. Ana 7.Cep 10. Tpm A. He3zameHumasi aMUHOKHCIIOTA.
2. Jlent 5.JIuz 8. ®en B. 3amenuMas aMHHOKHCIIOTA.
3. Apr 6.T'mc 9. Imy C. YacTuuHO 3aMEHUMAsI.
6. B xe1y109HO-KHUIIeYHBIHA TPAKT ¢ OSIKOBOM MUILEH MOCTYIHIM METITHIBI CJISTYIOIIETO COCTaBa:
1 2 3 4 5

Ana— Tpe — THp — cep — apr — uie — BaJl.
A. Kakue cBs31 pacuierIsitoTCs IPUBEICHHBIMH HIDKE (hepMeHTamMu?
A. Tlencun. I'. KapOokcunenTumaasa.
b. Tpuncus. . AMuHOnenTuaasa.
B. Xumotpuricus.
B. Ykazatp MecTo cuHTe3a A1 KaKJ0T0 (PepMEeHTa.
B. Vxazars [IpoaykTsl, KOTOpbIE 00pa3yloTcs B pe3yabTaTe COBMECTHOIO ACHCTBUS (DEPMEHTOB, U UX
JTaTbHEHUITYI0 Cyb0Y B JKEITyI0YHO-KUIIIEUHOM TPAKTE.
I'. OObsicHUTH OMONOTMYECKUN CMBICI CEKpelru 3TUX (EepMEHTOB B BuIe NPOodEepMEHTOB U MeXa-
HU3M aKTHBAIIHH.
1. CpaBHUTH IIPOLIECCHI TPAHCAMUHUPOBAHUS U 1I€3aMUHUPOBAHMSI aMUHOKUCIIOT.
SBnsiercs aTanom kaTabonu3mMa aMUHOKHCIIOT.
Mo3keT ciyKUTh AJIs1 CUHTE3a aMUHOKHUCIIOT.
He npuBoauT K U3MEHEHHIO OOIIETO KOJIMYECTBA AMUHOKHUCIIOT.
[IpuBOIUT K yBEIMUYEHUIO OOIIETO KOJIUYECTBA AaMUHOKHCIIOT.
CormpoBoskiaercs 00pa30BaHHEM aMMHUAKa.
A. Jle3aMHHHUpOBaHHE.
b. TpancamuaupoBanue.
B. O6a mpomecca.
I'. Hu onuH U3 nporeccos.
8 Jlns ka0 U3 aMUHOKHUCIIOT YKa3aTh BOZMOXKHBIN THII I€3aMUHUPOBAHUS, [10100paB COOTBETCTBY-

agkrownPE

IOLIHE TaphI:
1. Tuc 5. Ana A. Tonpko mpsimoe.
2. Tup 6. I'my b. Tonbko HenpsMoe.
3. Cep 7.®en B. O6a tuna ne3aMUHIPOBAHHS.
4. Acn

7. BpiOparh peakuuu ¥ KOMIIOHEHTHI, XapaKTepHBIE IS IPOIIECCOB MPSIMOTO M HEMPSMOTO JAe3aMHUHU-
POBaHMSL.

1. TpancamMHHHpOBaHHE C (L-KETOTJIYTapaTOM.
JezamunupoBanue [y

TpancamMuHUpPOBaHUE C OKCANTOALETATOM.

VYyacTtByeT hochonupuaokcas.

Vuacteyer HAJT'.

IIpouecc He CBsA3aH ¢ TPAaHCAMUHUPOBAHHUEM.

[Tporecc conpspken ¢ cuatesom AT B LI1D.

A. XapakTepHO TOJIbKO I MPSIMOTO JI€3aMUHUPOBAHUS.
b. XapakTepHO TOJIBKO JUIsl HENPAMOTI'O I€3aMUHUPOBAHUS.
B. XapakTepHo 117151 000X MPOIIECCOB.

I'. He xapakTepHO HU JJIs1 OJTHOTO U3 HAa3BaHHBIX ITPOLIECCOB.

Nook~wd

CamocrosiTe/ibHasi BHeayAUTOPHAasi padoTa 00y4arommXxcs 1o reme:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CHy0eHm o8 no YKa3anHol meme:

1) Osnaxomumvcs ¢ meopemudeckum MAmepuaiom no meme 3aHsmusi ¢ UCHOIb308AHUEM KOH-
CNeKmo8 JeKYull u/unu pekoMenoyemot yueoHOoU Jumepamypbi.

2) Omeemumb Ha 8ONPOCHL OISl CAMOKOHMPOJIS
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1. KakoBa cieiepuqHOCTH (hepMEHTOB, YUaCTBYIOIIMX B IiepeBapruBaHun 6enkoB? Kakoe 3Haue-
HHE UMeeT 00pa3oBaHue TIpoTea3 B BUE NpodepMeHTOB?

2. Ha pniumepe peakuuu, katanuzupyemoit pepmenTom ACT, 00bsIcHUTE MEXaHU3M U 3HAUECHUE
peaKIuii TpaHCAMHUHUPOBAHHSI.

3. HazoBuTe OCHOBHBIE BH/IBI I€3AMUHUPOBAHHUS aMHHOKUCIIOT. Kakne aMHHOKHCIIOTHI TIOJIBEpra-
IOTCS IPSIMOMY T HETIPSIMOMY JIe3aMHHAPOBAHUIO?

3) Ilposepums c8ou 3HaAHUS C UCNONL3OBAHUEM MECMOB020 KOHMPOJIs

1. TPUIICUH T APOJIM3YET NENTUAHBIE CBA3U, ObPA3ZOBAHHBIE:
aMHHOTPYIIIAMHA AMHUHOKHUCIIOTHBIX OCTaTKOB JIM3WHA U apTHHUHA
KapOOKCHIIBHBIMHU I'PYIIIIaMU aMUHO-KHCJIOTHBIX OCTAaTKOB JIN3WHA U ApPTUHHHA
aMHHOTPYIIIAMUA apOMaTHYECKUX AMHUHOKHCIOT
4) xapOOKCHUTpyIITaMy apOMaTHYECKUX aMUHOKHCIIOT

2. XUMOTPUIICUH OCYIIECTBJISIET THUJIPOJIN3 HEIITUHBIX CBS3EN, OBPA-
30BAHHBIX [TIPU YUACTUM:

1) kap6okcurpyi anu(ariIecKuXx aMHHOKHCIOT

2) KapOOKCHTPYIII APOMaTHYECKUX aMHUHOKUCIIOT

3) aMUHOTPYIIIT ApOMATUIECKUX AMUHOKHCIIOT

4) amuHOTpyII anr(aTHUCCKIUX AMUHOKHUCIOT

3. KAPBOKCUIIEINITUJIA3A ATUAPOJIM3YET IENTU/HBIE CBA31, ObPASOBAHHBIE
C-KOHIUEBbIMH
AMUMHOKHCIIOTAMU:

1) anuaTryeckumMu

2) TIIMIMHOM M QJJAHWHOM

3) nuKapOOHOBHIMHU

4) apoMaTHIECKUMHU

5) TU3UHOM U aprHHHHOM

4. TJTIYTATUOH ABJISAETCS TPUIIEIITUOM:

1) y-rayTamuiI-CepriI-IHCTEHH

2) MIMLIAI-IACTEHHII-AJIAHUH

3) y-IIyTaMHIT-IIMCTCUHIII-TITUIINH

4) rIMIEAT-TITYTaMAI-IIACTEHH

5. TPAHCAMUWHHNPOBAHUE — [TPOLIECC MEXMOJIEKYJISAPHOI'O ITEPEHOCA AMU-
HOI'PVYIIIIBI OT:

1) 0-aMHHOKHCIIOTHI Ha 0-KETOKHCIIOTY

2) 0-aMUHOKHUCIIOTBI Ha O-TUIPOKCUKUCIIOTY
3) amMHHa Ha 0-KETOKHUCIIOTY
4)

aMMHa Ha O-TUAPOKCUKUCIIOTY
6. BUOT'EHHBIE AMMHBI OBPA3YIOTCA N3 AMUHOKUCIIOT B PE3VJIBTATE PEAK-

1
2
3

—_— — —

1) ®-1exapOOKCHITMPOBAHUS

2) 0-1eKapOOKCHITUPOBAHUS

3) nexapOOKCHITUPOBAHUS, COUSTAHHOTO C PEaKIUel TPAHCAMHUHUPOBAHHUS

4) nexapOOKCHUIINPOBAHUS, COUETAHHOT'O C PEaKIHel KOHEHCAUN

5) y-nexapOOKCHITUPOBAHHUS

7. ”THAKTUBAIINIO BUOTEHHBIX AMMHOB OCVYIIECTBJIAIOT:

1) rmyTamataeruaporeHasa

2)L-okcumaaza aMUHOKHUCIIOT

3) MOHOAMHHOKCH1a3a

4) D-okcua3a aMUHOKHCIIOT

8. KOOEPMEHTOM ®EPMEHTA, YUACTBVYIOUIETO B PACITAAE BUOT'EHHBIX AMU-
HOB, SIBJISIETCS:

1) HAJT"

2)HS-KoA
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3) HAJID"
4) OAJ
5) nupunokcanbpocdar
9. B JIEUEHUU 3ABOJIEBAHUI ITHC UCIIOJIB3YETCS JIEKAPBOKCUJIM-POBAHHOE
I[MTPON3BO/IHOE:
1) Tupo3una
2) acnapariHOBOW KHCJIOThI
3) peHmmanannHa
4) apruHuHa
5) rIyTaMHHOBO# KUCIIOTHI
10. TOJIBKO I10 ITPSIMOMY MEXAHU3MY JE3AMUWHUPYETCA AMNUHOKHCIIOTA:
1) amanun
2) cepuH
3) deHmmaaHUH
4) rayTraMuHOBas
5) acraparHoBasi KUCIIOTa
Ortsersl: 1-3; 2-2; 3-4; 4-3; 5-1; 6-2; 7-3; 8-4; 9-5; 10-4.

Pexomenayemas Juteparypa:
OcHoBHasi:
1. Bepe3os T.T. KopoBkun b.®. buonornyeckas xumusi. Y4eOHHK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:OAO «M3nmarenscTBOo «Meauiuaay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcumnoB E.B., Cunaea C.A. buonoruveckast xumusi. Y 4eOHUK.
— 3-e u3nanwue., ucrpasieHHoe. — M.: OO0 «3narenscTBO «MeaunuHCKOe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: YyeOHO-MeToaMuYeCKOEe MOcOOME AJid CTYIEHTOB MEIUIIMHCKUX BY30B (COCTaBUTEIU
A.B. Enuxos,C.H. Ilonomapesa, [1.1. [anok, O.}O. [Tonosa) - Kupos: KupoBckast rocyaapcTBeH-
Hasg MeauiuHcKas akagemus. - 2016. - 110 c.
JlonoTHUTEILHAS JIUTEPaTypa:
1. Buonornyeckasi XUMus ¢ ynpakHeHusME 1 3aqadamu: YueOnuk / [Tox. pen. E.C. CeBepuHna.
- 4-e m31., uctop. - M.: IDOTAP-Meaua, 2011. - 624 c.: un.
2. Kimnanueckas 6uoxumust / Ilox. pea. B.A. Tkauyka. -M.: T'DOTAP-ME/, 2006.-360 c.

Tema 7.2: Koneuynbie myTu pacnajga 0ejaxos. O0pazoBanue u 00e3Bpe:KHBaHHEe AMMHAKA.
Hean:PaccmoTrpeTs myTu pacnaga 0€IKOB, aMUHOKHUCIIOT M 00€3BpeKMBaHMS aMMuaka. O3HAaKOMUTBHCS €
METOJIOM KOJMYECTBEHHOI'O ONPEIEIICHUs MOYEBUHBI B KPOBH M MOY€. YMETh MHTEPIPETUPOBATH pe-
3yJIbTaThl aHAJIN30B.

3apgaum: M3yunuts nyTH pacnaja 6eIKoB U 00€3BpeKMBaHNE AMMHAKA.

O3HAKOMHTLCS C MCTOJOM KOJIMYECTBCHHOI'O ONIPCACICHNA MOYCBHUHBI B KPOBU 1 MOYC.
OO0yuarommiicsi 10J15keH 3HATH:OCHOBHbIE MEXaHM3Mbl 00pa30BaHUs, TPAHCHIOPTA M 00E3BPEKUBAHMUS
aMMHaKa B OpraHusme, OHMOJIOTHYECKOE 3HAUECHUE U POJIb Ka)KA0TO U3 HUX.

O0y4arommiics 10JIZKeH yMeTh:HHTEPIPETUPOBATh PE3YIbTAThl AHAIN30B. ...

OOyuarommiicst 10/15KeH BJIa/leTh: B3aUMOCBSI3bI0 MY KOHEUHBIMU MTyTSIMH OOMEHA OETTKOB U KU3-
HE/IEATEIIBHOCTBIO OPraHU3Ma.

CamocrosiTesibHAs Ay IUTOPHAasi padoTa 00y4aroIMXxcst 0 Teme:
1. OTBeTHTH HA BOIIPOCKHI IO TEME 3AHATUH
1. Karabonusm amuHokuca0T. OO6pa3zoBaHue, TPAHCIOPT M 00E3BpPEKUBAHIE AMMHAKA.
- Kakumu nytsmu ¥ rzie B opranuzMe oopaszyercs aMMHuak?
- Yro mpexacrapisieT coboii TpaHcnopTHas opma aMMuaka?
- OTkyJza 4 KyJa aMMHUaK nepeHoCUTcst?
- HasBars MeXaHN3MBI ACTOKCHUKAIIMU aMMHUaKa U OXapaKTCPU30BaATh POJIb KaAXKI0I'0 U3 HUX.
2. buocuHTe3 MOYEBHHBI.
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- HasBath mocienoBarenbHOCTh peakiuii OpHUTHHOBOTO IMKIIA, (hepMeHThl. KakoBo mpoucxoxie-
HHUE aTOMOB MOJIEKYJIbl MOYEBUHBI? CKOIBKO MOJIEKYT AT® U B KakuX peaklusax 3aTpauruBaeTCs
Ha CHHTE3 OJHON MOJIEKYJIbl MOYEBUHBI?
- Hamnucats cymmapHoe ypaBHEHHE OPHUTHUHOBOTO IIUKIIA.
- ukisl cuHTE3a MOYEBHHBI M TPUKAPOOHOBBIX KUCIOT, H3ydyeHHbIe Kpebcom, TeCHO B3anMOCBsI-
3aHbBI, YTO TMOJYYMJIO Ha3BaHHE “‘AByXKoJiecHOTO Benocunena Kpebca”. Halitu Tpu OCHOBHBIX
IIYHKTa B3aUMOCBSI3U 3THUX LIUKJIOB.
3. CuHTe3 NIyTaMHUHOBOM KHCIIOTHI TyT€M BOCCTAHOBUTEIILHOTO AMUHUPOBAHHUS.
4. CuHTe3 IIyTaMUHA: XUMH3M, XapaKTepucTHKa pepmMenTa, Onosornueckoe 3HaueHue.
5. Ilpunuun o6pa3oBaHus cojieil aMMOHUS. AKTHBAIIMS ITyTaMUHAa3bl ouek. buonoruyeckoe 3HaueHue
oOpa3zoBaHUs coyieit aMMOHHMSA. | niepaMMOHUEMHSL.
2. [IpakTHYeckasi MOAr0TOBKA.
JIaGoparopnas pabota Ne 18 OnpezneneHre MOYEBUHBI B KPOBH YHU(PUIIMPOBAHHBIM METOIOM
Lenb: HAyYUTHCS ONPEENSTH COIEP)KAHNE MOYEBUHBI B KPOBU M YMETb UHTEPIIPETUPOBTH PE3YIbTATHI

Knunuxo-ouacnocmuueckoe snauenue memooa.

B HOpMe B CHIBOPOTKE KpOBH coep:kutcst MmodeBuHbI 3,33-8,32 Mmouas/ia. [Ipumepro 50% octa-
TOYHOT'O a30Ta KPOBU MPUXOIUTCS HA OO MOUYEBUHBL.

CHmkeHHne cofepKaHusl MOYEBUHBI OTMEUAETCS MPU MOPaXKEHUH MeYeHH (IrenaTut, uppo3), co-
MIPOBOKAAIONIUXCS PE3KUM CHIDKEHUEM (DYHKIIMH MOYEBHHOOOPA30BaHMS,

Copep:xaHrie MOYEBUHBI MOKET MOBBIIIATHCS MPU HEDPUTAX, TUXOPATOUYHBIX COCTOSHUSX, CETICH-
ce, TyOepKyJie3e oUeK U IPYTUX.

Ipunyun memooa.ModeBruHa 00pa3yeT ¢ AMALETUIMOHOOKCMMOM B CHJIBHOKHCION cpele mpu
HaJIMYUU THOCEMHUKapOas3uia u coJiel jkenes3a MpU HarpeBaHWU OKPAIIEHHbIN KOMILJIEKC, KOTOpbIi (oTo-
METPUPYIOT Npu JyirHe BOJIHBI 490-540 HM.

Metoauka npoBeeHus paOOThI:

1. B Tpu crexisHHBIC TPOOUPKH OTMEPHUTHh KOMIIOHEHTHI, IEPEYNCIICHHBIE B TA0IHIIE, U CONEPKUMOE UX
THIATEJbHO MepEMEIIATh.

No OtmepuTh(MI) [Ipoba OtanoH Koutpons

/i

1. ChIBOpOTKA KpOBHU 0,01 - -

2. PeaktuB Nel(3TanoH MO4YEBHUHBI) - 0,01 -

3. Bona puctrimupoBaHHas - - 0,01

4, PeaktuB Ne2 (paboumii pactBop) | 2,00 2,00 2,00
(pactBop Nel:pactBop Ne2 — 1:1)

N

[TpoOupKy 3aKpHITH ATIOMUHHEBOH (POTBrON M TIOMECTUTH B KUTIAIIYIO BOASHYIO OaHto Ha 10 MuH.

[TpoOGupku OXJIAAUTH B TOKE BOBI 2-3 MUH.

4. doromerpupoBath 10 15 MUH OT Hayana OXJIKACHHS OMBITHYIO P00y (A1) U 3TanoH (A2) MPOTUB
KOHTPOJILHOTO PacTBOpA.

5. Pacuer npoBoauTs 10 popmye:

Mouesuna (Mmmonwv/n)= 16 , 65xEA1/EA>

PesynpTathl: (pe3ynbTaThl MOTYT OBITH MPEACTABICHBI B BUAE TaOMUIl, rpadUKoB, PUCYHKOB C
OTIICAaHUEM U T.JI.)

BrIBOIBI:
3. PemidTh CHTYallMOHHBIE 3212491

1) Anroputm pazbopa 3am1aq

[ToBbIlIeHHAsT SKCKpeNHsl TBYXOCHOBHBIX aMHHOKHCIOT WM3BECTHA MMOJ HAa3BaHHEM ITU3UHypUYe-
CKas HEMEPEHOCHMMOCTh Oellka W HacleIyeTcs KaK ayTOCOMHO-PEIIECCHBHBIN TpPHU3HAK. Y TOMO3WUTOT
HapyIIeH TPAaHCIOPT JU3WHA U apTMHUHA B KUIIEYHUKE, peadcopOius B MOYKaxX, 3aXBaT TUX aMHUHOKHC-
JIOT KJIETKaMHU TIeYeHU. B KpoBH OOJBHBIX CHIDKEHA KOHIICHTpAIMS JIM3WHA, apTHHWHA W OPHUTHHA, B
paHHEM BO3pPACTe OTMEYAETCs TeMaTOCIIEHOMET AN, HETIEPEHOCUMOCTh Oellka 1 AMHU30InYecKasi HHTOK-

w
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cUKalus aMMoHueM. KilmHudeckue mposiBjeHus: 00yClIOBIIEHb THIIepaMMOHUeMHed. [IJis ieueHust 3Toro

3a00J€BaHUs MCIIOJIb3YEeTCA LMUTPYJUIMH — aMHUHOKHCIIOTA, BCACHIBAHME B KHMILIEYHUKE M IEUYCHOYHBIH

TPAHCIOPT KOTOPOH y OOJBHBIX He HapymeHbl. OOBsICHUTE, TOYeMy MPH TaHHOM 3a00JIeBaHnN HaOIr0/1a-

eTcs runepaMMonuemus. [l orBera Ha BOIIpOC:

A) onuimTe npouece, HapyleHue KOTOporo MNPUBOAUT K Pa3BUTHIO THIIEPAMMOHUEMHUH;

b) Ha30BUTE NPUUMHBI TOKCUYECKOTO JEHCTBUSA aMMHAKA;

B) o0bsicHUTE MeXaHH3M JIe4eOHOTO JACHCTBHUS LUTPYIUIMHA; MPEIINOI0KHUTE, KaKylo JHETy Bpad
JI0J’KE€H PEKOMEHI0BaTh 00JIbHOMY ITPH JJAHHOM NMATOJIOTHH.

2) IIpumep 3amauu ¢ pa3dOPOM 110 AITOPUTMY

A) runepaMMOHHEMHMsI pa3BUBAETCS M3-3a CHMXKCHMS COAEP)KaHUS aprMHMHA U OPHUTHHA, HEOO-
XOJMMBIX JJI HOPMAJIBHOTO (DYHKIIHOHUPOBAHHSI OPHUTHHOBOTO IHKIIA.

b) aMMuak oka3bIBaeT TOKCHUYECKOE JIEHICTBHE Ha HEPBHYIO CUCTEMY, TaK KaK MPOXOJUT IPOCTOM
muddysueit B T00bIE KIETKH, B KJIETKaxX MPEBpaIlaTcs B KATHOH aMMOHUS M pa3BUBaeTCs aykaios. Tak
e IOBBIIIAETCSI CKOPOCTh PEAKIMii BOCCTAHOBUTEIBHOTO aMUHHPOBAaHUS alb(da-KeToryyrapara, a 3TO
IIPUBOJUT K CHUYKEHUIO €ro KOHLEHTpauuu. [oBplaeTcst CUHTE3 INyTaMHUHA, @ 9TO CHUYKAET KOHLIEHTpa-
LU0 [JIyTamaTa U U ckopocTb oOpaszoBanus 'AMK. B pesynbrare Hapymaercss (yHKIMOHHPOBAaHUE
AT®-a3p1, sHEpreTHuecKuil 0OOMEH B KJIETKax, 00MeH aMMHOKHUCIOT, cuHTe3 ' AMK B HepBHOI cucteme,
BbIBEJICHHE INTyTaMUHA UIl HAKOIUIEHUE €TI0 B KJIETKaX.

B) Beenenue uuTpyiiMHa yBEIMYUBAET BBIXOJ B OPHUTHHOBOM LIMKJIE OPHUTHHA. DTO MPUBOIUT
K HOBBIIIEHUIO 00pa30BaHUs MOYEBUHBI M CHIKEHHIO KOHIIEHTpalluu aMMHuaka B kpoBu. Ha ¢one nepo-
pabHOTO IIpYeMa HUTPYJIMHA HEOOXOAMMO OTPAaHUYHUTH OCITKOB B MHUIIIE.

3) 3agaum Ui CaMOCTOSATEIBLHOTO pa3dopa Ha 3aHITUH
2. Y GonpHOTO ¢ 3200JI€BaHUEM TIEYCHU CO/ICp)KaHNEe MOYECBHHBI B KPOBU 2 MMOJIB/JI, 32 CYTKH C MOYOM

BbIBesieHO 13 1. O HapylmeHun Kakoi (pyHKLIUHU Ie4eHu MOKHO aymath? Kakue epMeHTH! uccneno-
BaTh JJIs IPOBEPKU IIPEANOI0KEHNSA?

3. B kpoBu u Moue manueHTa OOHapyXeHa MOBBIILICHHAs KOHLIEHTpAlUs aMMHUaKa U IUTPYIUIMHA. YKa-
KHUTE BO3MOXKHYIO IPUUKHY 3T0r0. Kak MOKHO NpoBepUTH Ballle MPEANonoxKeHe?

4. HenocTaTo4HOCTh KAaKoro (hepMeHTa OPHUTHHOBOTO IMKJIA MOKHO IPEIIOJI0KHUTh, €CIIM B KPOBU U
MoOu€ MalueHTa OOHAPYKEHO CHUKEHHUE COJEP’KaHUE MOUYEBUHBI U MOBBIIIEHUE aMMHaKa, LIUTPYJUIH-
Ha, apruHuHa’?

5. TloBbleHHas SKCKpelusl ABYXOCHOBHBIX aMUHOKHCIIOT M3BECTHA IOJ Ha3BaHUEM JIM3UHypUUeCKas
HENEePEeHOCUMOCTh OeJIKa M HaclleyeTcss Kak ayTOCOMHO-PELECCUBHBIN MPU3HAK. Y TOMO3UTOT Hapy-
IIEH TPAHCHOPT JIM3MHA U aprMHMHA B KHUILIEYHUKE, peabcopOuus B MOYKaxX, 3aXBaT 3TUX aMHUHOKHUC-
JIOT KJIETKaMH Ne4eHU. B kpoBU OOJIbHBIX CHM)KE€HA KOHLEHTpPAlLUs JIN3UHA, apTMHUHA U OPHUTHHA, B
paHHEM BO3pacTe OTMEYaroTCs TeNaTOCIUIEHOMErasHs, HEepeHOCHUMOCTh Oelka M 3MHU30HuYecKast
WHTOKCHUKAIMs aMMOHUEeM. KimmHu4Yeckre mposBiIeHus] 00YCIOBICHBI THUIIepaaMoHueMuet. st neyue-
HUS 3TOTO 3a00JI€BaHUS UCTIONb3YeTCs IUTPYIUIMH — aMUHOKHCIIOTA, BCACHIBAHME B KUIIIEYHUKE U I1e-
YEHOYHBIH TPAHCIOPT KOTOPOH y OOJIBHBIX HE HapylleHbl. OObSICHUTE, TOYEMY NIPU JTaHHOM 3a0oJie-
BaHUM HaOJI0JaeTCs TUIIEPAMMOHUEMHUS?

4. 3apanus VISl rPyNNoBoii padoThI

1. BriOpath nporiecchl, CONPOBOXKIAIOLINECS] 00pa30BaHUEM aMMHUAKa B OpraHU3Me.

1. /lezaMuHUpOBaHKWE AMUHOKHCIIOT.
2. O0e3BpexHBaHUE OMOTEHHBIX aMUHOB OKUCIIUTEIIEHBIM ITYTEM.
3. Pacnan MoueBHHBI.
4. JlesamunupoBanue AM®.
5. AwmmunupoBanue o-KI'.
2. TlomoOpath K MPOHYMEPOBAHHBIM PEAKIIMSIM COOTBETCTBYIOIINN (PEPMEHT.
1. Tny + NH3 + ATO—>I'nn + AJIO+D A. I'myramuHaza.
2. a-KI' + NHz + HAJIHo===T'ny + HAJ] b. 'myramuHcHuHTETAa3A.
3. CO2 + NH3 + 2AT®—kapbamomi-dpochar  B. [myramarmeruaporenasa.
F2A1O+D I'. Kap6amoundocdar-
CHHTETa3a
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3. TlomoGpath K JaHHBIM pEAKIMSIM OPHUTHHOBOTO IMKJIA HETOCTAIONTUH KOMIIOHEHT:

1.

2.
3.
4

? + acnapraT—apruHUHOCYKIMHAT. A. Hutpymnnus.
OpnutH + Kapbamompochar—? b. ®ymapar.
ApruHuH—>Mo4eBUHA + ? B. Opuurus.
ApPruHUHOCYKUIMHAT—>apruHuH + ? I'. Aprunus.

. CykuuHar.

4. W3BecTHO HACJEACTBEHHOE 3a00JICBaHME APTUHUHOCYKIIMHATYPHS, TIPU KOTOPOM CYTOYHAs JKCKpe-
LMsl apTUHUHOCYKIIMHATA JTOCTUraeT 3 T (B HOpME OTCYTCTBYET). 3abosieBaHue MPOTEKAET ¢ CyJ0pO-
ramMy, HapylIeHHEM KOOPJMHAIIMY JBIOKCHUH, aHOMAUsAMHU SHIE(]arorpaMMbl, HEKPOTHUYECCKUMH
MpoLeccamMy B MO3TeE.

A. 3anmucarh peakIuo OPHUTHHOBOTO IIUKJIA U ()EPMEHT, KOTOPBIE Oy IyT 3a0JIOKHPOBAHBI.

b. O6BscHuTh npuunnHy Hapymenus Gynakuii [THC.

B. MoHO 711 TakuM OOJILHBIM BBOJHUTH OSITKOBBIC MMPENapaThl, HAIPUMEP IS TAPEHTEPATHHOTO
MUTaHUSA?

CamocrosiTe/iIbHAsA BHEAYIUTOPHAs padoTa 00y4arouuxcs 1o reme:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CHy0eHm 06 o YKA3aHHOU meme:

1) Osznaxomumoucs ¢ meopenmu4decKum mamepuailom no meme 3anAmusl ¢ UCnojilb3oeadiHuem KOH-

CneKmos J1eKyutl u/uiu pekomeHoyeMou y4eOHOU Tumepamypbl.

2) Omeemumb Ha 8ONPOCHL OJisk CAMOKOHMPOJISL

1. Hammmure PCaKk OPHUTHUHOBOI'O LIMKJIA, YKAXKUTC HA3BAHUA (1)epMeHTOB, HX JIOKAJIU3allUIO B KJICTKE.
2. Ha3oBuTE HCTOYHUKHY aTOMOB a30Ta B MOJICKYJIC MOYCBUHEI.
3. KakoBBI OCHOBHEBIE IMPUYUHBI U TUATHOCTHYCCKUC ITPU3HAKH rHHepaMMOHI/IeMI/II/I?

3) IIposepumsb c8ou 3HAHUS C UCNONL30BAHUEM MECTOB020 KOHMPOJISL
1. ICTOYHUKOM AMMHUAKA B OPI"’AHU3ME HE SBJISAETCS:
1) aMUHOKHUCIIOTBI
2) MypHUHOBBIC OCHOBAHHUSI
3) MoueBHHA
4) IUTO3HMH
5) GuoreHHbIC aMUHBI
2. AMMHNAK3ABHUCHUMA I KAPBAMOUJII®OCOATCHUHTETA3A JIOKAJIM30BAHA:
1) B MUTOXOHIPHSIX
2) B komruiekce ['onbmKu
3) B tM30CcOMax
4) B 3HIOTIA3MATHYECKOM PETHKYITyME
5) B riuToIUIa3Me
3. PETEHEPAILIMSI OPHUTHUHA B LIUKJIE CUHTE3A MOYEBUWHBI ITPOUCXOJUT B PE-

AKILIMU, KATAJIM3UPYEMOM:

1) apruHUHCYKIIMHATCHHTETA30M

2) apruHa3oi

3) apruHUHCYKIIMHATINA30M

4) opHuTHHKapOaMomnTpaHchepasoi
Ortsersr: 1-3; 2-1; 3-2.

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepesor T.T. KopoBkun b.®. buonorndeckas xumusi. Y4eOHHK.-3-€ U3JaHHE., CTEPEOTUITHOE. —

M.:OAO «M3natensctBo «Memuimaay, 2007, 704c¢.

2. Cesepun C.E., Anetinukosa T.JI., OcumoB E.B., Cunaea C.A. buonorndeckast XuMus. Y 9eOHHK.

— 3-e u3ganwue., ucnpasieHsoe. — M.: OO0 «M3natenbeTBo «MeauImHCKoe HH()OPMAIIMOHHOE
areHTcTBOY, 2017, 496¢
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3. . buoxumusa: YyeOHO-METOAMYECKOE MMOCOOME I CTYIECHTOB MEAMIMHCKUX BY30B (COCTaBHTEIH
A.B. Enuxog,C.H. [Tonomapesa, I1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckast rocyiapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.
JonotHUTe/ILHAS JIUTEpaTypa:
1. buonornyeckasi XuMus ¢ ypakHeHussMu 1 3a1adamu: YueOnuk / [Tox. pen. E.C. CeBepuHna.
- 4-e w3 ., uctp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: u.
2. Kiimanueckast ouoxumus / [oa. pen. B.A. Tkauyka. -M.: TDOTAP-ME]], 2006. - 360 c.

Tema 7.3: OcobGeHHOCTH 00MEHA HEKOTOPBIX AMUHOKHUCJIOT.

Iles1b:03HAKOMUTBCS ¢ OCOOEHHOCTSIMM 0OMEHa HEKOTOPBIX AMUHOKHUCIIOT B HOPME U IIPU MATOJIOTUH.
3agauu: M3yunth 0COOCHHOCTH 0OMeHa (heHUTalaHuHA, THPO3UHA, METHOHWHA, TJIMIIMHA U HEKOTOPBIX
APYTUX aMUHOKHUCIIOT. PaccMoTpeTh peakiuyu 6MocHTe3a OMOreHHbIX aMUHOB. O3HAKOMUTBCS C METO-
JIOM OIIPEJIENICHUS COJIEp/KaHUsl KpeaTUHUHA B MOYE.

OO0yuarommiics J0JKeH 3HAThb:MEXaHU3M O0pa3oBaHMs U OMOJOIMUYECKYIO POJIb OMOT€HHBIX aMHMHOB,
OMOJIOTNYECKOe 3HAYCHHE CHUCTEMBbl KpeaTHH-KpeaTHH(ochaT-KpeaTuHUH, 00pa30BaHUE U MEXaHMU3M Iie-
peHoca OTHOYTIICPOIHBIX (PparMeHTOB.

OO0yuarommiics 10JKeH yYMeTh:ONpPEeAEIUTh COJepKaHWE KpeaTMHMHA B OMOJOIMYECKOW >KHUIKOCTH,
JaTh TPAKTOBKY MOJYyYEHHbIX JAHHBIX.

OO0yuarommiicsi 10J17KeH BJIaJeTh: B3aUMOCBS3bI0 MEXIY CHeNU(DUISCKIMU MyTIMH OOMEHAa aMHHO-
KHUCJIOT U KHU3HEEATEIbHOCTHIO OpraHu3Ma.

CamocrosiTe/ibHAsA ayAUTOPHAsI padoTa 00y4aouuxcs no TemMe:

1. OTBeTHTH HA BONPOCHI 10 TeMe 3aHATHUSA

1. JlexapOokcuna3zbl aMUHOKHUCIOT U MX MPOU3BOAHBIX. OOpazoBaHuEe OMOTEHHBIX aMUHOB: TUCTAMHHA,
ceporonuna, 'AMK, nodamuna, momuamMmuHoB. Pois OMOT€HHBIX aMUHOB B PETYyJISILIUA METab0IMU3Ma
u ¢yHkiuil. MHakTuBanys OMOTEHHBIX AMHHOB.

2. OOmeH QeHWIaTaHWHA M TUPO3WHA. Pacman tupo3nHa 10 GymMapoBOM M aleTOYKCYCHOW KHUCIIOTHI.
Hcnonp3oBaHue TUpO3MHA AJIsi CUHTE3a MelaHWHOB. HacnencTBeHHble HapylieHUs oOMeHa (QeHwHI-
aJlaHMHa, TUPO3UHA.

3. Ponb cepuna, rmuiMHa 1 METHOHUHA B 00pa30BaHUM OJHOYTIIEPOIHBIX TPYII B PEAKIUSAX TpaHCMe-
TUJMPOBaHUS. YdacTue TeTparuapodoirneBoil KUCIOTHI B 3TUX Mpoleccax. HemoctaTounocTs Gonu-
€BOM KUCIIOTBHI. MeXaHu3M 0aKTepHOCTaTUYECKOTO NEUCTBUS CyIb(aHUIaMHUIHbIX TPETapaToB.

4. buocuHTe3 U (UMOIOTUYECKAS POJIb CUCTEMbl KpeaTuH -KpeaTuH-pocdar-KpeaTHHUH. 3HAYCHHE
oTpesieNieHus] KpeaThHa U KpeaTHHUHA B KPOBU M MOYE.

5. OOMeH METHOHUHA U PEAKIINH TPAHCMETUIMPOBAHUS.

6. Imyrarnon: ctpoeHue U QyHKIMH B OpTraHU3ME

2. [IpakTHyecKkas MOArOTOBKA.

A) Jlabopamopnas paboma Ne 19. Onpedenenue kpeamununa 8 moue.

L]enb:O3HAKOMUTBCS C METOIOM OIPEAEIICHUS COAEPKAHMS KpEaTUHUHA B MOYE

KnuHuko-nuarsocTuueckoe 3Ha4eHHe METOo/1a.

Kpeatnn u xpeaTuHUH — MeTabONMTHI, KOTOPbIe 00pa3yrOTCS B KIJIETKAaX MBIIII, KaK KOHEYHbBIE
MPOJYKTHI @30THCTOI0 OOMEHa.

BriBenieHre 3THX METa0OIUTOB C MOUYOH YKA3hIBAET HA COCTOSIHUE MBIIIEYHON CUCTEMBI OpraHu3-
Ma ¥ BBIICIIUTEILHON (DYHKIIMH TTOYEK.

KonudecTBo kpeaTnHWHA B MOY€ 3aBUCUT OT MBbIIIeYHONW Macchl Tena (10-25 mr/1kr mMaccel) u B
HOpMe 3a cyTkH Bbimensiercst 4,4-17,6 mmons/cyt, nimm 53,0-106,1 Mxmonb/n. [mmepkpeaTHHHHYpUS
HaOII0/1aeTCs TPU CUHAPOME JUTUTEIHLHOTO CAABIMBAHUS, MTOCIE CHATHS KPOBOOCTAHABIMBAIOIIETO XKIY-
Ta, JINXOPAJOYHBIX COCTOSHUAX, THEBMOHUH, MOCIE TSXKENOM MbIIIeuyHOM paboThl. ['UnokpeaTHHUHYpUS
OTMEYaeTcsl MPU XPOHUYECKOM He(dpuTe, MBIIIeUHON aTpoduu, AereHepaluy movYekK, JeHKeMHH, B CTap-
YEeCKOM BO3pacTe.

KpeaTun B Moue B3pOCIIOro 4eJI0BEKa OTCYTCTBYET, TaK KaK MCIIOJIb3YETCsl IOBTOPHO JJIsl CUHTE3a
KpeaTuHdocdara 1 MOJHOCTHIO peabcopOupyeTcs B MoveyHbIX KaHanblax. OnHako y geteil, OepemeH-
HBIX JKEHILIMH U B [10CJIEPOJOBOM IIEPUOAE, a TAKKE Y IOAPOCTKOB MOYa MOYTH BCET/IA CONEPKUT Kpea-
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TuH. KpeaTuHypus y B3pOCIIbIX YKa3bIBAET JIMOO HA MOPAKEHUE MBIIICYHON TKaHU, JINOO HA YMEHBIIICHUE
ee Macchl (TOJI0TaHKE, MBIIIICYHBIC JUCTPODHUH H T.1.).

IHpunyun memooa. KpeaTuHuH MPU B3aMMOJICHCTBUH C TUKPHHOBON KHCIIOTOH B IIEIOYHON cpejie
o0Opa3yeT OKpallleHHbIC COSTUHCHHS, HHTCHCUBHOCTh OKPACKH KOTOPBIX U3MEPSIOT (POTOMETPUUYCSCKHU MTPH
JanuHe BoJaHBL 500-510 HM.

Metoauka npoBeieHUs pabOTHI:

1. Mouy nepen uccienoBanreM paspecTd B cootHomenuu 1:100 nuctumnmpoBaHHON BOIOH.
2. B Tpu cTekisHHBIC MPOOUPKU OTMEPUTH KOMIIOHEHTBI, IEPEUUCIICHHBIC B TAOIHUIIE, U UX COJEPKUMOE

nepeMeniarh.
OTt™MepuTh (M) [Tpo6Ga DTajoH KonTtpons
1. Passemennas moya 0,50 - -
2. KannOpoBouHsbIi pacTBOp (3TAJIOH KpeaTtu- | - 0,25 -
HUHA) 0,25 0,50 0,75
3. Boga muctunmmmpoBaHHas 0,25 0,25 0,25
4. JlenpoTeMHUPYIOMIUN PacTBOP 0,50 0,50 0,50
5. TIukpuHOBas KMCIOTA 0,50 0,50 0,50
6. PactBOp rumpokcuaa HaTpus

3. UYepes 20 MUH U3MEPUTH ONTUYECKYIO IJIOTHOCTH MPOOBI (A1) U 3TasioHa (A2) IPOTUB KOHTPOIHHOTO
pactBopa.
4. Pacyer mpousBecTd 1O POpMyIIe:

Kpeatnann (MxMoib/m)=177xA1/Az

Y4uuTeIBas pa3BecHUEe MOYH, PE3YJIbTaT YMHOXKHTH Ha 50.

Pezynomameur:

Bui6oowi:

b) . Pemmnth cuTyanMoHHbIE 32124

1) AnropuTm pazbopa 3am1au

[ToBbIlIEHHAs HKCKpELMsl ABYXOCHOBHBIX aMMHOKHCIIOT M3BECTHA IOJ HA3BAHUEM JIM3UHYpUYE-
CKasl HEMEPEeHOCUMOCTh OeNka M HacleIyeTcsl KaK ayTOCOMHO-PEIIECCHUBHBIN TMpHU3HAK. Y TOMO3UTOT
HapylIeH TPAaHCIOPT JU3MHA U apTHHUHA B KHUILIEYHHUKE, PeadCcopOIHsl B MOYKaX, 3aXBaT ITUX aMUHOKHC-
JIOT KJIETKaMU TeueHUu. B KpoBHM OOJIBHBIX CHW)KEHA KOHIEHTpAIUs JIM3WHA, apTUHUHA U OPHUTHHA, B
paHHEM BO3pacTe OTMEYaeTcs renaToCIIeHOMEeranus, HeIEPEHOCUMOCTh OeNKa 1 AMHU30/InYecKasi HHTOK-
cukanus ammonreMm. KimHudeckue nposiBiieHrs: 00yCIIOBIICHBI TUIIepaMMOHUeMuei. [ neuenus 3Toro
3a005IeBaHUs UCIONB3YEeTCS] LUTPYNIMH — aMHUHOKHUCIIOTAa, BCACHIBAHHE B KHIIEYHHKE M TEYEHOYHBIN
TPaHCIOPT KOTOPOM y OOJIbHBIX HE HapylieHbl. OObACHNTE, TOYEMY ITPU JAHHOM 3a00JIeBaHUU HAOII01a-
eTCsl TUIepaMMOHUEeMHUs. [{71s oTBeTa Ha BONpPOC:

A) onummTe Mpolecc, HapylIeHne KOTOPOro MPUBOIUT K Pa3BUTHIO TUTIEPAMMOHUEMUN;

b) Ha30BUTE NPUYMHBI TOKCUYECKOTO JIEHCTBUS aMMHAKa;

B) 00bsicHuTe MeXaHU3M JIEUEOHOTO JCHCTBUS HUTPYIUIMHA; MPEINOJIOKUTE, KaKyl0 JUETY Bpad
JOJKEH PEKOMEHI0BaTh OOJIBbHOMY MPH IaHHOM MaTOJIOTUH.

2) Tlpumep 3amaun ¢ pa3dOPOM IO AITOPUTMY

A) THmepaMMOHHMEMHUS Pa3BUBACTCS M3-32 CHIDKEHUS COJIEpIKaHWs apTMHUHA U OPHHUTHHA, HEO0O0-
XOJIUMBIX JIJI HOPMAJIBHOTO (DYHKITMOHUPOBAHUSI OPHUTHHOBOTO ITUKJIA.

b) ammuak oka3bIBaeT TOKCHYECKOE JIWCTBHE Ha HEPBHYIO CUCTEMY, TaK KakK MPOXOJIUT IMIPOCTON
muddy3ueit B T0O0bIe KIETKH, B KJIETKAaX MPEBPAIIATCS B KATHOH aMMOHHMS M pa3BUBAETCA amkano3. Tak
K€ TIOBBIIIAETCS CKOPOCTh PEAKIMi BOCCTAHOBHUTEIHLHOTO aMUHUPOBAaHUA aib(a-KeToriayTapara, a 3ToO
MPUBOIUT K CHIDKCHHIO €0 KOHIIeHTpaluu. [oBbIIaeTcss CHHTE3 TIyTaMiHa, a 9TO CHUYKAET KOHIIEHTpa-
[MI0 TIyTamMaTa U W CKOpocTh oOpaszoBanuss ['AMK. B pesynbraTe Hapymaetrcs (yHKIIMOHHPOBAHHE
AT®-a3p1, sHEpreTHUEeCKUi OOMEH B KJIETKax, 0OMeH aMHHOKHUCIOT, cuHTe3 ' AMK B HepBHOI cucteme,
BBIBEJICHUE TIIyTaAMUHA UIl HAKOIJIEHUE €r0 B KJIETKaX.

B) Beenenne nuTpy/uiiHa YBEITUYHBAET BBIXO/ B OPHUTHHOBOM IMKJIE OPHUTHHA. DTO MPUBOIUT
K MOBBINIEHUIO0 00pa30BaHUs MOYEBUHBI U CHIKEHUIO KOHIIEHTpAllMK aMMHaka B KpoBu. Ha done mepo-
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pabHOTO NMpHEMa HUTPYJINHA HEOOXO0AUMO OTPAHUYUTE OCJIKOB B IHIIIE.

3) 3agauu IS CaMOCTOATEIILHOTO Pa30opa Ha 3aHITHH

1. JleBymika monro «3aropaia» Ha conHie. K Beuepy y Hee MOBBICHIACH TEMIIEPATypa, MOAHSIOCH
KpOBSIHOE JIaBJIeHHE, KOXKa NpuobOperna OarpoBwiid mBeT (rumepemus), Obuia pBota. Ilpm mexap-
OOKCHIIMPOBAHUM KaKOH aMHHOKHCIIOTBI 00pa3yIOTCsl BELIECTBA, BHI3BIBAIOIINE TOJOOHBIEC SBJIE-
Hus?

2. AnpOMHOCHI TUIOXO MEPEHOCAT BO3JICHCTBHE COJHIIA, «3arap» HE Pa3BHBAETCS, MOSBISIOTCS 0XKO-
ru. Hapymenue Mmeraboian3Ma Kakoii aMUHOKHCIIOTHI JIEKHUT B OCHOBE 3TOTO SIBIICHUSA?

3. B OonpHuiy mocraBieH peOCHOK C SBICHUSAMHU OTCTAJIOCTH B (PM3MUECKOM M YMCTBEHHOM pa3BH-
tuu. B Moue oGHapyxeHbl (peHunananvH u GeHwImupoBUHOrpagHas kuciora. Kakoit pepmeHT
HeakTuBeH? [louemy B Moue B OONBIIMX KOJUYECTBax mosiBisieTcst Gpenunananua? [Ipemnoxure
JIeYEeHHUE AJI JAHHOTO CIIy4ast.

4. Moua nByxjeTHero pebeHka mocjie mojeIaduBaHus MPHOOPETaeT TEMHO-KOPHYHEBOE OKpaIlu-
Banue. [IpennonoKuTeNnbHbIA JUarHos.

5. B moue pebGenka u B3pOCIOro MYXUHMHBI OOHApY>KEHbI KPEaTUHUH U KpeaTUuH. SIBIsieTcs JIu 3To

OTKJIOHEHHEM OT HOPMBbI?
6. Ilouemy HemocTaToK (hONMEBOM KUCIOTHI M BUTAMUHA B12 IPUBOIUT K pa3BUTHIO aHEMHU?

3. 3apanus sl TPYNNOBOii padoThbI

1.

Bb10paTh MyHKTHI, OTpakarolliye pojib METHOHUHA B 0OMEHE BEILECTB.

JIOHOp METHIIBHOM I'PYIIIBI IPY CUHTE3€E PSAA COCAUHEHUN.

WcTouHuk cepbl IpU CUHTE3€ LIUCTENHA.

VY4acTByeT B MHUIIMALMY IPOLIECCA TPAHCIIALIUY.

JIOHOp METUIILHOW I'PYTIIBI TPU 00€3BPEKUBAHUY TOPMOHOB U JIEKAPCTBEHHBIX BEILIECTB.
VY4acTByeT B INIIOKOHEOT€HE3E.

BI)I6paTI) 13 MPENJIOKEHHBIX MPOLIECChl 0OMEHA, KOTOpbIe OYAYT HapyIleHbI IPU HeJocTaTKe (o-
JIMEBOU KUCIIOTHI.

OO6pazoBanue S-aJcHO3WIMETHOHUHA.
CuHTEe3 METMOHMHA U3 TOMOLIUCTENHA.
CuHTE3 MypHUHOBBIX HYKJIEOTHIOB.
[IpeBparienue cepruHa B TIIULUH.
IIpeBparmieHue ceprHa B [IUCTEUH.

CyJ'IL(baHHJ'IaMPII[LI ABISAIOTCS A(PPEKTUBHBIMM aHTUOAKTEpPUAJIbHBIMM TIpernapaTaMu, KOTOpbIE
HapylIalT y OakTepuil MepeHoc OJHOYIJIEPOIHBIX (PparMEeHTOB; HEKOTOPbIE JIEKApCTBEHHBIE Mpena-
paTbl — HOBOKAWH U Jp., COJIeprKalllie OCTaTOK N-aMMHOOEH30MHOM KUCIIOTHI M paclaJaroliuecs B op-
raHu3Me C €€ 0CBOOOXKIEHNEM, MOTYT OKa3bIBaTh 3HAYUTEIILHOE aHTUCYIb()aHUTIAMUIHOE JIeHCTBUE.

A. Kakue metaboarueckue rnpoueccsl 0y yT HapyLeHb! IpH pueMe cylb(haHuIaMuI0B y OaKTe-

puii?

b. IIpon3oiinyT 11 Takue ke HapyIIEHHs B KJIETKaX YeJI0BeKa?

B. KakoBa npuunHa aHTUCYIb(aHUIAMHUIHOTO JE€HCTBUS HOBOKaUHa?

YKMBOTHOMY BBEIU CEpUH ¢ MeueHbIM aToMoM ~*C B a-TionoskeHuH. Yepes HEKOTOPOe BpeMs MeT-
Ka Oblj1a OOHapyXeHa B KpEaTUHHUHE.

A. Hammucath popMyiTy KpeaTHHHHA M yKa3aTh MedeHsblil *C.

b. OTcyrcTBHE KaKOro BUTAMMHA MOXKET MPUBECTH K HAPYIICHUIO CUHTE3a KpeaTUHUHA?

KpbicaM BBeM METHOHHH ¢ MedeHo# **C MeTHpHO# rpynmoii. Uepes HEKOTOpoe BpeMs MeTKa
ObuTa OOHapyXeHa B KpeaTuHe (XOJIHUHE).

A. HamicaTs peakimio, B pe3y/bTaTe KoTopoit MedeHsrit 1*C BKIFOumcs B KpeaTHH (XOJIHH).

b. IlepeuncnuTh aMHUHOKHUCIIOTHI, IPUHUMAIOIINE YIaCTHE B CUHTE3€ KPEaTHHA.

A. JlonoaHuTh cxemy myTu katabonusma deH B eueHu, nNocTaBuB BMECTO LU(p Ha3BaHUE MeTa-
0OJIUTOB:
ben—1—>2—3—>4—arneroanerar-+pymapar.

b. Ha3Barb HacneacTBeHHOE 3a005IeBaHIEe, KOTOPOE MOYKET BO3ZHUKHYTH IPU HAPYIIEHUH NIEPBOH pe-
aKLMU 3TOr0 MeTab0INYECKOTO IMyTH.

orwdPE

orowNE
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7. A. JIONOJHUTH CXEMY ITyTH OOMEHa THPO3WHA B MEJIAHOLUTAX, IOCTABUB BMECTO LU(p Ha3BaHUS
MIPOMEKYTOUHBIX METAO0OJIUTOB:
THp—>1—>2—>MenaHuHBbI.
B. [Ipu HacnencTBeHHOM nedeKTe OHOTO U3 (PEPMEHTOB ATOTO MYTH y OOJIBHBIX HAPYIIEHO 00pa3o-
BaHUE IMMTMEHTOB (ATLOMHU3M), YBEIIMYCHA YYBCTBUTEIBHOCTh K COTHEUHOMY CBETY.
1. HazBarb epmMeHT, 1eeKT KOTOPOro MPUBOIUT K TAHHOMY 3200JICBAHHUIO.
2. Hanmcars peakiuro, KoTopasi OyaeT 0JIOKMpOBaHa MPU OTCYTCTBUU 3TOTO (PepMEHTA.
8. [Tpu HacnencTBEHHOM JieeKTe OHOTO U3 (PepMEHTOB KaTaboIm3Ma TUPO3HHA B IIEYEHHU Y 00JIb-
HBIX MOYa Ha BO3/[yXe MPUOOPETACT YCPHBII I[BET.
A. Ha3Batb 3a0oneBanue u (pepMeHT, 1e()eKT KOTOPOTO MPUBOIUT K HEMY.
B. Hanucatp peakuuto, Kotopasi OyeT 0JIOKHPOBAThCS IIPH OTCYTCTBUH ATOTO(EPMEHTA.

CaMocTosiTe1bHAsI BHEAYAUTOPHAsl padoTa 00y4yarouuxcs no reme:
3aoanus 011 cCamMoCmMoAmMEIbHOU 6HEAYOUMOPHOU PAdOmbl CMYOeHNn 08 NO YKA3AHHOU meme:
1) Osnaxomumbvcs ¢ meopemuueckum MAmepuailom no meme 3aHsmus ¢ UCHONb30BAHUEM KOH-
CNEeKmo8 JIeKYutl u/unu peKkomeHo0yemMoul y4eOHou aumepamypoi.
2) Omeemumb Ha 8ONPOCHL OJisi CAMOKOHMPOJIS
1. Vkaxxure MmexaHu3M 00pa3oBaHUs U OMOJIOTHYECKYIO POJIb OMOTCHHBIX aMHUHOB, 00Pa3yIOIIHNXCS
U3 CIAEAYIOMIMX aMUHOKHUCIIOT: TUCTUANH, TpUNITO(aH, TTyTaMUHOBAs KUCIOTA.
2. Harmmmure peakiio oOpa3oBaHus IIHIIMHA U3 CEpUHA, Ha30BHUTE KopepMmeHT. OOBsCHUTE, TIe
ucnonb3yercs B opranuzme TT'OK?
3. B kakux mporeccax MCIHONB3yeTCs] METHIIbHAS TPYIIa aKTUBUPOBAHHON (DOPMBI METHOHHUHA?
[Tokaxute Ha mpUMepe peakluii CHHTE3a KaTEXO0JIaMHUHOB.
3) Ilposepums c8ou 3HAHUS C UCIONLIOBAHUEM MECTOB020 KOHMPOJISL
1. BBICOKAS INOTPEBHOCTD ¥V MJIEKO-IIUTAIOIIMX B ®EHUJIAJIAHUHE OBYCJIOB-
JIEHA UCTIOJIbB3OBAHMEM EI'O B CUHTES3E:
1) agpenanuna
2) METHOHHMHA
3) tpunrodana
4) THpo3rHa
5) ructuanHa

2. PEAKIIMM METUJIMPOBAHUWA OCYIIECTBJIAKOTCS ITPU YHACTHUN HE3AMEHMU-
MOW AMUHOKUCJIOTBI:
1) Bayiuna
2) u30nenIMHa
3) nmu3uHa
4) TpeoHMHA
5) MeTHOHMHA

3. BAMEHUMBIE AMUHOKHUCJIOTBI ¥ MJIEKOITUTAIOIIUX MOI'YT CUHTE3MUPO-
BATBCA 13:
1) npoxykToB pacmazia rema
2) MeTabOJIUTOB IUKJIa TPUKAPOOHOBBIX KHCIIOT
3) MPOMEXYTOUHBIX IPOIYKTOB pacraga IMypuHOB
4) anetnsn KoA

4, OBIIIMM METABOJIMTOM B CMHTE3E METUOHWUHA 11 TPEOHUHA SBJIAAETCA:
1) cepun
2) UHUCTEenH
3) romocepuH
4) 1EcTaTHoOH
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5) romorucrent

5.HE3AMEHUMON AMUWHOKHUCJIOTOW, TMPUMEHSEMOW IIPU JIEUEHUU S3BEH-

HOU BOJIE3HU,
ATEPOCKIJIEPO3A, BEJIKOBOM HEJOCTATOYHOCTU, ABJIAETCA:

1) netitun

2) benmnananux

3) mu3uH

4) rucTUANH
5) METHOHHH
6) BayH

6. TEHETUYECKUIA JNEOEKT ®EHUJIIAJIAHUH-TUAPOKCUJIA3BI ITPOABJISAETCA KAK
HACJIEJJCTBEHHAS BOJIE3Hb ®EHUJIKETOHYPUA, IIOTOMY UYTO B OTCYTCTBUE ®EP-
MEHTA B KPOBU COAEP)KAHUE ®EHUJIAJTAHUHA:

1) noBbImaeTcs
2) CHUKaeTCs
3) ocraercs B mpeieiax HOPMbI

7. [IPY ®EHUJINTMPOBUHOI PA JHOM OJIUT O®PEHUN HAPYIIIEH OBMEH:
1) dpennnananuHa
2) THpPO3UHA
3) Tpunrodana
Ortsetsl: 1-4, 2-5, 3-2, 4-3, 5-5, 6-1, 7-1.

Pexomenayemas iureparypa:
OcHoBHasn:
1. bepeszo T.T. KopoBkun b.®. buonoruueckas xumus. Y4eOHUK.-3-€ U3JaHUE., CTEPEOTUITHOE. —
M.:0OAO «M3natennsctBo «Meauiinaay, 2007, 704c.
2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonoruueckast xumusi. Y 4eOHUK.
— 3-e u3ganue., ucnpasineHsoe. — M.: OO0 «M3natenbeTBo «MeauImHCKoe HH(HOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: YdeOHO-MeToaMUYECKOE MOCOOME A CTYAEHTOB MEIUIIMHCKUX BY30B (COCTaBHTEIH
A.B. Enuxos,C.H. [Tonomapesa, [1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckast rocyiapcTBeH-
Has MeauiHcKast akagemus. - 2016. - 110 c.
JonoJHUTe/ILHASA JTUTEPATYyPA:
1. Buonornyeckasi XUMus ¢ ypakHeHusME 1 3a1adamu: YueOnuk / [Tox. pen. E.C. CeBepuna.
- 4-e m31., ucnp. - M.: IDOTAP-Meaua, 2011. - 624 c.: un.
2. Kimmanueckas 6noxumust / [lox. pen. B.A. Tkauyka. -M.: TDOTAP-ME/, 2006.-360 c.
3. ®U3HO0N0r0-OMOXMMHUYECKHE OCHOBBI MBIIIIEYHON NEATENLHOCTH: yueOHOe Tocodue Amsl CTy-
JIEHTOB MEIMIIMHCKUX BY30B / coctaButenu: A.B. Emuxos, M.A. Yacroenoa, H.®. Kamakun, I1.1.
[anox - Kupos: KnupoBckas rocynapcTBeHHas MeAUIMHCKas akaaemus, 2013. - 90 c.

Pazaen 8 Poib ropMOHOB B pery/isiiuu MeTado/au3ma.

Tema 8.1: 'opmoHBI.

Iesb:3HakOMCTBO ¢ KIaccupuKaueii ropMOHOB, OOIIUM MEXaHU3MOM JEHCTBUS U OMOJIOTUYECKOH po-
JIBIO OTJIEBHBIX KJIACCOB TOPMOHOB

3aga4yu: paccMOTpPETh OCHOBHBIE MEXAHU3MBI IIEPEaul TOPMOHAIBHOIO CUTHANA B KJIETKE, U3YUYUTh XU-
MHU3M CHHTE€3a TOPMOHOB MO3IOBOIO CJIOSI HAJAMOYEYHUKOB, CHOPMHUPOBATH MOHSATHE O THIO- M THUIEp-
(GyHKINU 5KeJe3 BHYTPEHHEH CeKpeLuu.

Oo0yuaromuiicsi 10/17keH 3HATDh: KIACCH(PUKAINIO, XUMUYECKOE CTPOCHUE U OMOCHHTE3 HEKOTOPHIX TOp-
MOHOB.
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OO0yuarommiicsi 10JI2KeH YMeTh:IIPOBECTH KaUeCTBEHHbIE PEAKIIMU Ha TOPMOHBI B OMOJIOTHYECKUX KU1~
KOCTSIX.
OO0yuarommiicsi 10/1KeH BJIA/1eTh: CXeMOI TOPMOHATILHOUPETYIIALNN 0OMEHa BEIIECTB

CamocrosTeJbHas AyAUTOpHadA paﬁoTa 06yqamumxcﬂ o TeMe:
1. OTBeTHTD HA BOIIPOCKHI IO TEME 3AHATUH

1. Onpenenenue knacca “ropMOHbI”, OTJIIMUUS TOPMOHOB U TKAHEBBIX TOPMOHOB.

2. MecTo ropMOHOB B CHUCTEME PETyJISLMU MeTaboau3Ma U GyHKLuH opraHoB. COoTYMHEHHOCTb
U peryJisinusi MEXaHu3MaMHy IPsSMOM U 0OpaTHOM CBSI3H.

3. Knaccugukanus 1 HOMEHKJIaTypa TOPMOHOB 110 XMMHUYECKOMY CTPOEHUIO, OMOIOIHYECKUM
(GyHKIUSAM, TUITY PELEHIIHH.

4, MexaHu3Mm JIelCTBUS TOPMOHOB:

a) OCIIKOBO-TIENTUIHOW TPUPO/IBI H KATEXOJIAMUHOB;
0) CTepOUIHBIX TOPMOHOB.

5. Crtpoenue 1 OMOCUHTE3 TUPEOUIHBIX TOPMOHOB. BiusiHue Ha oOMeH BetiecTs. [ umno- u rumnep-
THUPEO3bl: MEXAHU3MbI BOSHUKHOBEHUS U TIOCIIEICTBHUS.
6. Koptuxocrepouaabsie TopMOHBl. XUMHUECKas CTPYKTYypa OCHOBHBIX TOPMOHOB KOPBI HAAIO-

YCYHHMKOB, UX BJIHNAHUC Ha obMeH BCIICCTB.

1. AnpeHanauH U HopaJpeHaluH, UX OMOCHUHTE3, paciaj, BIUSHUE Ha OOMEH BELIECTB.

8. [TapaTropMoH U TUPEOKATBIIUTOHUH. BinsHue ropmoHoB Ha 0OMeH Kaibius u ocdopa B op-
raHu3Me YeIoBeKa.

9. I'opMmoHBI runoTanamyca u Helporunodusa, uX XuMHIeckas CTPYKTypa U BIIMsSHUE Ha 0OMeH
BEILIECTB.

10. [TonsiTre o rumno- u runepyHKIUN SHIOKPUHHBIX KeJe3.

2. [IpakTHYecKkas MOArOTOBKA.
A) Jlabopamopnas paboma Ne 20. KaduecTBeHHbIC peaKIIMK Ha TOPMOHBI.
Lenb : mpoBecTH KAYECTBEHHBIC PEAKIIMH HA TOPMOHBI.
1. T'opMmOH noKeny104HOMH Kene3bl — HHCYJIUH.
1.1 BuyperoBas peakiusi.
K 1 mu p-pa nobasinsitor 5-6 kamens pactBopa NaOH m 1-2 kammu p-pa CuSOs mepememuBaroT.

KunkocTs oKpaimBaercsi B po30BO-(pUOJIETOBbBIH IIBET.
1.2 Peakuust MunioHa.
K 5-10 kamens p-pa nHCY/IMHA 100aBISIFOT 2-3- KaIuli peakTHBa MITIOHA M OCTOPO’KHO HArpeBaroT.
O06pa3yercs ocaJloK B BUJIE CI'YCTKa KPACHOT'O 11BETA.
1.3 Peakmms Qos.
K 5-10 xanens p-pa uHcyiauHa no6aBisoT 2-3- kam NaOH M KunsTsT Ha MaJeHbKOM IIAaMEHU
ropenku. [Tocne oxnaxaenus nodasistor 1-2 karmm PB(ONa)z — nosiBisiercst Oypoe okpalivBaHue.
I[TPUMEYAHMUE: P-p PB(ONa)2 npuroToBuTh B OTHAENBbHOIN npoOupke. [nsg storo x 1 xarie p-pa
(CH3COO),PB nobasmnstor no kamisim p-p NaOH 1o pactBopeHus: 06pa3oBaBIIerocs ocajika THapoKcuaIa
CBHHIIA.
IIpu crostHMM MM HarpeBaHUU Oypoe OKpallMBaHHE MOXET YCHIIMBAThCS U MOKET BBINACTh Yep-
HBIN OCAJIOK.
2. T'opMoH MIKMTOBUIHOM Kene3bl — 0OOHapyKeHHe Ho/a B Ipenapare MUTOBUIHOM Kee3bl.
CymHOCTh MeTO/1a — IPU THAPOJIU3e TUPOKCHUHA 00pa3zyeTcst HOAUJ Kalnus, U3 KOTOPOro Ko BbI-
TECHsETCs oaaToM Kasus. Beiienupumiics cBOOOIHBIN HOJ TaeT ¢ KpaxMalloM CHHEE OKpaIllMBaHuUE.
Xona pabotsl: 'maponuzar THpokcHHA HEUTpaTu3ytoT p-poM H2SOs, 106aBmsis €ro mo KarmisiM 10
CJIa0OKHUCIION peakIK Ha JakMyc. 3aTeM J00aBisioT 1 kammo p-pa kpaxmana u 1-2 xammu p-pa KJOs.
BeraenuBmuics 104 OKpalIuBaeT KUAKOCTb B CUHUN L(BET.
3. T'opMOHBI MO3rOBOTO €105l HAANOYEYHUKOB — a/IPEHAIINH.
3.1 Peakrus ¢ XJIOpUIOM XKele3a.
B npo6upky BHOCAT 3 Kamiu p-pa aapeHanuHa u kamio p-pa FeCls. Togsnsercs uzympynHo — 3e-
JICHOE OKpaIlMBaHUE, KOTOpoe 3aTeM IpH jaobasieHun 1 kamm p-pa NaOH mpuoOperaer BHUILHEBO-
KpacHbIH 1BeT. Peakims 00ycIoBIeHa TeM, 9TO MUPOKATEXUHOBOE s1p0 00pa3yeT ¢ noHom xenesa (I11)
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COeIMHEHUs Tuna (hEeHOJIATOB.
3.2 Jlnazopeakiys Ha aipeHAIMH.

B npoOupky BHOCAT 2-3 KamuM p-pa aapeHanuHa, 2 kamwi p-pa KJOs u 2 xamu p-pa CH3COOH.
IlepememnBaroT u cierka HarpeBaroT. JKuakocTh OKpalimBaeTcst B KpacHO-(uosieToBblil nBer. Oxpacka
00yCJIOBJI€HA TEM, YTO MPH B3aMMOICHCTBHH aJpEHAINHA C IMA30PEaKTUBOM 00pa3yeTcs a30KpacuTelb.

Ob6napyxeHue 17-KeTocTeponioB B MOUE.
MeTo 0CHOBaH Ha B3aUMOJAEUCTBUU 17-KETOCTEPOUIOB C M-AMHUTPOOEH30JIOM B ILIEIOYHON Cpese C
0o0pa3oBaHMEM IIPOAYKTOB KOHAEHCALIMH PO30BO-(hHOJIETOBOIO LIBETA.

Metoauka npoBeneHus padotel: B mpoOupky BHocsaT 20 kamens mMouu u 30 kamenb p-pa M-
IUHUTpOoOEH30a. P-p M-nuHUTpoOEeH30a 100aBIAIOT MEIUIEHHO, TaK, YTOObI OH CTEKall 110 CTEHKE Ipo-
oupxku. [IpoOupky He BCTpsAxuBaTh! 3aTeM, TaKkKe M0 CTEHKE MPOOUPKH, 0OaBIAIOT 6 Kamenb p-pa NaOH
(ctupToBBIi). BepXHHMii CI10# )KHIKOCTH OKpPAITUBACTCS B PO30BO-(HOJIETOBBIHN IBET.

KimHuko-n1uarnocTuueckoe 3HaueHue METoa:

MakcumanbHasi dKCKpenusi 17-KeToCTepOuI0B y 3J0POBBIX JIOJEH HaOMomaeTcs B 25-J1eTHEM
BO3pacTe, B 4yachl OOJAPCTBOBAHUS, a TAKXKe MPH CTPECCOBBIX COCTOSHUAX. Ilpu maronoruu conep:xanue
17-kerocTeponioB MEHSETCS B 3aBUCMMOCTH OT TMIIO- WM T'Hnep@yHKIMKY Haarno4edHukoB. IloHnxeHa
9KCKpenus 17-KeToCTepOHuI0B MPH TUIIOTUPEO3E, THKENIBIX (hopMax OOJEe3HH Me4YeHH, o4eHb Hu3ka (1/5
HOpMBI) 1pH Oosie3Hu AniMcoHa, a npu 0osne3nn CUMMOHACA U THIO(U3apHOM KapiIMKOBOM pOCTe IO-
YT paBHa HyJ0. [Ipy HaMM4YMKM OMyXOJIM B HAANOYEYHUKAX, KOTOPAsk MOXKET MPOSIBISITHCS KaK CUHAPOM
Nnenko- KymuHra nim kak apeHOreHUTaIbHBIA CHHAPOM, HaOI0AaeTCs OBBILIEHHOE cojepxkanue 17-
KeTocTeponioB B Moue. Ompenenenue 17- KeTOCTEpOMIOB B MOYE HCHOJIB3YETCS IMPHU IHAOKPHUHHBIX
HapyLEHUsIX B TEPAllMy U THHEKOJIOTHH, a TaKXke Ul KOHTPOJI 3a GyHKLMEH HaJIOYEUHUKOB MU Jieye-
HUU KOPTUKOCTEPOUIAMHU.

Bv1600v1:

b) Pemuuth cuTyanimoHHbIE 321241

1) AnropuTm pazbopa 3aaau

Onuencusi — TsKesas MaToJorusl HEPBHOM CHCTEMBI, CBA3aHHAS C F€HETUYECKUM /1e(heKTOM Iu-
pyBaTIeruiporeHa3Horo komiiekca. OHON u3 jeyeOHbIX PEeKOMEHAAIMN IPU ATOM 3a00JI€BaHUU SIBJIA-
eTCsl «KETOTCHHAs! IMeTa», IIPH KOTOPOW B PAI[OHE MUTAHHsI COOTHOIICHUE JXUPBI\YTJICBObI COCTABIISICT
3:1 (npu c6anancupoBanHoM nurtanuu 5:1). Kakue m3MeHeHus meraOosiv3ma BBI3BIBAET Takas Auera?
Kak 3Ti n3MeHeHust BIUAIOT Ha SHepreTuueckuii oomeH mosra? /[y oTBeTa Ha BONIPOCHI:

A) onumuMTe MEXaHU3M Iepelayl CUTHaa B KIETKU-MUILIEHN TOPMOHOM, KOHIIEHTPAIHs
KOTOPOTO MOBBIIIAETCS B KPOBU IIPH PE3KOM CHUIKEHHMH MTOCTYIUIEHUN B OPIaHU3M YIJIEBOIOB;

b) ykaxxure sHepreTuueckue cyocTpaThl, UCIOIb3YIOIINECS MO3TOM IIPU HOPMaIbHOM pa-
LIMOHE NMUTAHUS U «KETOT€HHOU TUETE;

B) nanumuTe cxemy nporecca , karanuzupyemyto IIJIK, u oObsicHuTe ee 3HaueHUe B
o0ecreyeHnn YHeprenei KIeTok Mo3ra.

2) [Mpumep 3amauu ¢ pa3dOPOM 10 ANTOPUTMY

A) CHMKeHHME KOHIIEHTPAIUH TJIIOKO3bI B KPOBH MPH «KETOT€HHOM JTeTe» SBISETCS CUT-
HaJIOM JUIS CUHTE€3a U CEKpeLuu TopMoHa IiitokaroHa. OH nepeiaer CurHai B KJIETKM — MUILIEHH — aJJUIIo-
LUTHI U TENATOLMTHI IOCPEACTBOM aJ€HWIATLUKIIA3HON CUCTEMBI.

b) I'mroxaron yckopsieT Tunoiau3 B aaunonuTax, 6eta0oKucieHrne JKUpHbIX KUCIOT B Tere-
TOLIMTAaX, MOTYNAIOINX U3 JKUPOBOM TKAaHU, & TAKKE U3 XUIOMUKPOHOB IO/ I€HCTBUEM JIMIIONPOTENHIIN -
nasbl. AlIeTUI-KOA, 00pa3yromuiics B MUTOXOHIPUSAX B pe3yibTare OeTa-OKUCIEHUS, B OCHOBHOM HJET
Ha CUHTE3 KETOHOBBIX Tell, TaK Kak ckopocThb LITK B 3TUX ycnoBHSX CHMXKaeTCA.

OCHOBHBIM 3HEPreTUYECKUM CyOCTpaToOM JUIsl KJIETOK MO3ra SIBJISETCS TJI0K03a, KOTopas BKIIO-
qaeTcsl B adpoOHBIN pacriaj, MpeBpallasch B yriaeKUCHIblid ra3 U Boay. [Ipu yriaeBogHOM rosoganuu Hep-
reTUYECKUMHU CyOCTpaTaMu CTAaHOBATCS KETOHOBBIE TeNa.

B) Peakuus okuCIUTENBHOTO AEKapOOKCHIMPOBAHMS MUpPYBaTa SIBISIETCS 3TarioM a’poo-
Horo pacrnaza rioko3bl. [Ipu renernueckom nedexre I1JIK 3ToT Merabonuueckuii myTh Hapymaercs, U
KJIETKA MO3Ta HCHBITHIBAIOT AePUIUT 3HEepruu. OKUCIeHHEe KETOHOBBIX TeNl MPUBOAUT K 0Opa30BaHHUIO
MOJIEKYJI alleTHI-KOA, KOTOpBIE Jajiee BCTYMalT B peakuuu nukia Kpebca, mostoMy yBenuueHue mo-
CTYIUJIEHHSI KETOHOBBIX T€Jl B MO3T IIPU «KETOTEHHOM TUETe» yCTpaHsIeT SHEPreTHUECKUM o0,
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3) 3amaum IS CAaMOCTOSTENFHOTO pa3dopa Ha 3aHATUH

1. BBeneHue rirokaroHa ¥ KOpTHU30Ja BbI3bIBAET TUnepriaukeMuto. OObsCHUTE, TOYEMY MPHU BBEE-
HUM NIEPBOTO OHA BO3HHMKAET OBICTPO M JJUTCA JOJITO, & IPU BBEACHUM KOPTH30J1a - pa3BUBACTCS
yepe3 HECKOJIBKO YacOB M JIOJIFO COXpaHsAeTcs?

2. B SKCHepUMEHTaJIbHBIX M KIMHUYECKHUX YCIOBUSAX YCTAHOBJIEHA BO3MOXXHOCTH HCIIOJIb30BAHUS
aHabOoJIMYECKUX CTEPOUIOB KaK CPEJCTB, YIydIIAIOIUX TeueHue nudapkra muokapaa. OObsicHuU-
T€ MEXAHU3M BIIMSHUS TOPMOHOB Ha OOMEH BELIECTB B CEPACUHON MBIIIIIIE.

3. Y GonbHBIX TUNIOTEpHO30M omnpenersitorT ypoeHb TTI. Kakum on MoxeT ObiTh? [louemy, Ha3Ha-
YUB TUPOKCHUH, IIPOJIOJIKAIOT PErYJISIPHO ONpenesTh ypoBeHb TTI™?

3. 3agaHus I rPYNNOBO padoThl

1. Pacripenenuth nepednciaeHHble TOPMOHBI 10 rpymnnaM (A—B) B cOOTBETCTBUM € UX XHUMHUYE-
CKUM CTPOCHHEM:
1. Ilaparropmos.
2. IlporecrepoH. A. benku.
3. TpuiionTupOHHH. b. Crepouppi.
4. Wncynun. B. IIponsBoaHsble
5. Koptuzom. AMHHOKUCIIOT.
6. TupeorponuH.
7. CoMaTOoTpOIIHH.
8. KoprukorpomnuH.
9. AmpaoctepoH.
2. Br16paTh mosiokeHus, NpaBUiIbHO OTpaXkarore PyHKINIO TTIOKOKOPTUKOHUIOB:
1. VBennuuBaroT CKOPOCTh MOCTYIJICHUS IITFOKO3bI B KJIETKU MBILII] U )KHPOBOM TKaHU.
2. YMEHBIIAIT CKOPOCTH MOCTYIUICHHUSI aAMUHOKHUCIIOT B KJIETKU MBIIIIEYHOM TKaHH.
3. CTuMynupyroT CHHTE3 CIIeIU(UISCKUX OCIIKOB B TUM(POUTHON M COSTMHUTEIIEHON TKaHH.
4. CTUMYIHPYIOT CUHTE3 TJIFOKO3BI B [IEYEHHU.
5. YBeIMUYMBAIOT CKOPOCTH KaTabOIM3Ma aMUHOKHCIIOT B TIEYEHU W MBIIIIIIAX.
6. CTUMyNUpPYIOT JIMIIOIN3 B )KUPOBOM TKAHU.

3. [IpencraBuTh mMocinen0BaTEIbHOCTh COOBITHH, MPOUCXOASIINX TPU Nepeaade TOPMOHAIHHOTO
CHTHAJIa B KJICTKU )KHUPOBOM TKAaHU MPH YYACTHH TIFOKATOHA, UCIIONB3Yys TU(PPOBBIE 0003HAYCHHUS.

B3aumoneiicTBre ropMoHa co cienu(pUIecKUM peLenTopoM.

AKTHUBaIMs TPOTEMHKUHA3HI.

O6pazoBanue n-AMO.

AKTUBaNMs aJCHUIATIIUKIA3HI.

['aponn3 TpraIITITUIIEPUHOB.

®ochopunupoBanue TAI -numnaszbl.

4. PaccraBuths nmudpsl B HOpsIIKE, OTPaXKarOIIEM MOCIEI0BATEIIBHOCTD COOBITHI, IPOUCXOISIINX B
rermaToIuTe Mo AeHCTBUEM aapeHaInHa.

I'mukoren—rimoko30-6-ocdar.

AJeHUIaTIIMKIIa3a HeaKTUBHAS—>aJeHUJIATIIMKIIa3a aKTUBHASI.

AJlpeHATMH—>KOMILUIEKC TOPMOH-PELIETOP.

[IpoTrenHKMHA3a HEAKTUBHAS—> MTPOTEHHKMHA3a aKTHBHAS.

docdopunaza “B”— dochopunaza “a”.

ATO—->1-AMO.

ocoakrwnE

ok wnpE

CamocrosiTesibHAs BHEAYIUTOPHAsA padoTa 00y4aouxcs Mo TeMe:
3aoanus 01 camocmoamenbHoll 6HeayOumopHoil padomust CHy0eHn 06 o YKA3AHHOU meme:
1) Osnaxomumvcsa ¢ meopemuueckum Mamepuailom no meme 3aHAmus ¢ UCHONb3OBAHUEM KOH-
CHEeKmo8 JIeKYull u/unu pekomMeHOyemou y4eOHOU Iumepamypbi.
2) Omeemumb Ha 8ONPOCHL 0I5t CAMOKOHMPOJIA
1. IlpuBenuTe KIacCU(PUKALUIO TOPMOHOB [0 XUMUYECKOMY CTPOEHHUIO M OMOJIOTHYEeCKUM (DyHK-
LUSM.
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2. OxapakTepH3yiTe CTpOCHHE OCHOBHBIX KJIACCOB TOPMOHOB M HX OMOJIOTHYECKOE JICHCTBHE.
3. OOBsCHUTE N3MEHEHHE TOPMOHAIBHOTO CTaTyca U MeTaboJIM3Ma IMPU CaxapHOM Juadere.
3) IIposepums c6ou 3HaAHUS C UCNONL3OBAHUEM MECMOB020 KOHMPOJIs
1. OCHOBHOU ®YHKIIMEN TOPMOHOB SIBJISIETCS:
1) 3amuTHas
2) KaTaauTHYeCKas
3) perynsTopHas
4) TpaHcmopTHasA
2. KOOPJIMHUPYIOIUM LIEHTPOM SH/IOKPMHHOM CUCTEMBI SIBJISIETCS:
1) runodus
2) TunoTasamyc
3) CIMHHOMN MO3T
4) Tumyc
5) mouKeymouHas KKene3a
3. POJIb TOPMOHOB ITEPEJHEU JJOJIN T'MUITO®U3A 3AKITIOYAETCS:
1) B perymsaiuu GyHKIUN neprudepruuecKuX dHIOKPUHHBIX Kee3
2) B MHTHOMPOBAHUH CEKPELUU PHIU3UHT-(HAKTOPOB
3) B aKTHUBAIMH BBIPAOOTKH CTATHHOB
4. KTOPMOHAM BEJIKOBOM ITPUPO/Ibl OTHOCHUTCS:

1)
2) KaJbLUTOHWNHA
3) maparropmoHa
4) TupokcuHa
6. K CTEPOUJIHBIM TOPMOHAM OTHOCUTCA:
1) KaTBIHUTOHUH
2) TECTOCTEPOH
3) BazompeccuH
4) anpeHauH
5) OKCHTOIMH
7. K TOPMOHAM, TTPON3BOJ/IHBIM APOMATHUYECKNX AMMWHOKUCJIOT, OTHO-
CUTCHA:
ACTPAHNON
CEeKpeTHH
THPOKCHH
HOpapCHATMH
. JO®AMUH BbIPABATBIBAETCA:
B MO3TOBOM CJIO€ HaJMOYETHHKOB
B CEMEHHHKaX
B KOpE Ha/MIOYCYHUKOB
B IIAPAIIUTOBH/IHOM JKEJe3e
B TUMYCE
. BTOPUYHbLIM TTOCPEJHMKOM I"'OPMOHOB B KJIETKE ABJIAETCA:
HOHBI KaJIbIIUs

S N -
—_— — ~— ~—

o1 B~ W N 0
—_— N ~— ~—
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KaJIbMOAYJINH
TI®
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10. TUPEOMJHBIE TOPMOHBI B KAYECTBE JIEKAPCTBEHHOI'O TIPEITAPATA
ITPUMEHAOT ITPU:

1) caxapHoM nuabere

2) MHKceneMe

3) amaucoHOBOI 0OIE3HH

4) akpomerajanu
Ortsetsl: 1-3, 2-2, 3-1, 4-5, 5-4, 6-2, 7-4, 8-1, 9-3, 10-2.

Pexomenayemasi iureparypa:
OcHoBHasi:
1. Bepesos T.T. KopoBkun b.®. buonornueckas xumusi. Y4eOHUK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:OAO «M3nmarenscTBo «Meauiuaay, 2007, 704c¢.
2. CesepuHn C.E., Aneiinukosa T.JI., Ocumos E.B., Cunaea C.A. buonornyeckas Xumus. Y 4eOHUK.
— 3-e uznanue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeAUIMHCKOEe HHPOPMALIMOHHOE
areaTcTBo», 2017, 496¢
3. buoxumus: Y4eOHO-METOIUYECKOE TMOCOOME NIl CTYASHTOB MEIUIIMHCKHX BY30B (COCTaBHTEIU
A.B. Enuxos,C.H. ITonomapesa, [1.1. {anok, O.}O. [Tonosa) - Kupos: KupoBckas rocyaapcTBeH-
Hasg MeauiuHcKas akagemus. - 2016. - 110 c.
JonoJHUTe/ILHASA JIUTEpPATypa:
1. Buonornueckast XUMUs ¢ ynpakHeHUsAME 1 3a1adamu: Yueouuk / [Tox. pen. E.C. CeBepuHna.
- 4-e w31., ucnp. - M.: I'DOTAP-Menma, 2011. - 624 c.: nn.
3. Kimuanveckas 6uoxumust / Ilox. pen. B.A. Tkauyka. -M.: TDOTAP-ME]I, 2006.-360 c.

Tema 8.2: B3aumocBsizb 00MeHOB. OOMeH BelecTB NMPH CaxapHOM auadere.

Heab:O0001muUTh 3HaHUS 00 0OMEHE BEIIECTB B OPraHU3Me, [10Ka3aTh X B3aUMOCBSI3b

3agauu: CocTaBUTh YETKOE MpeJCcTaBlieHne 00 0OMEeHEe BEIIeCTB KaK €AMHOM Ipoliecce, TJe Bce B3auMO-
CBSI3aHO U ompezesnser Apyr apyra. O3HaKOMUTBHCS C peakUusMU Ha OOHapyXeHHE KETOHOBBIX TEN U ca-
Xapa B MOY€ U MMPOBECTH aHAJIU3 MOYH 37J0POBOTO YeJIOBEKa U OOJILHOTO cCaxapHbIM JuabeToM. YMeTh UH-
TEPIPETUPOBATH PE3YIbTAThl AHATU3A.

Oo0yuarommiicsi 10J17KeH 3HATh:B3aUMONPEBPAILECHUS BEIIECTB B OPraHU3ME; CTPOEHUE, CUHTE3 U BIIUA-
HUE Ha OOMEH BEIIeCTB TOPMOHOB MODKETYTOUHOM jKeJIe3bl, HapyIIeHHe 0OMEeHa BEIIEeCTB MPU CaXapHOM
nuaoere.

OOyuarommiicst 10J15KeH YMeTh:IIPOBECTH aHATN3 MOYH OOJIHHOTO CaxapHbIM JMabeToM Ha HaJIu4due Ke-
TOHOBBIX TEJ U TTHOKO3BL.

Ooyuaromuiicsi 10/I2KeH BJIAJeTh: CXeMO 0OMEHa BEIIECTB B OPraHU3ME.....

CamocrosiTesibHAA Ay IUTOPHAsi pa00oTa 00y4a0IMXCsl M0 Teme:

1. OTBeTHTH Ha BONIPOCHI 110 TeMe 3aHATHA

1. ComnpsxeHue oOMeHa yrieBoJ0B U JIUITUJIOB.

2. ConpspkeHre oOMeHa yriieBoJ0B 1 aMHHOKUCIOT. [yt 00pazoBaHust U IpeBpaIieHus MmupyBara.

3. ConpsbkeHne oOMeHa YrieBOJOB, JMIKJIOB U aMHUHOKUCIIOT Ha ypoBHE oOpa3oBaHus anetuia-KoA u
LUKJIa TPUKAPOOHOBBIX KUCIIOT.

4. WHcynuH, cTpoeHHe, 00pa3oBaHKe U3 MPOMHCYINHA, BIUSHUE HA OOMEH BeIecTB. | JIIoKaroH, crpoe-
HUe, BIUsHUE Ha oOMeH BemiecTB. CaxapHblid nuabetr. Hapyiienue yrieBoIHOro U JIMIUAHOTO oOMe-
HOB IpU 3TOM 3a00JieBaHUU. MexaHu3M A1a0eTHUeCcKOl, THIEPOCMOMOIISIPHON KOMBI.

2.IlpakTHYecKas MOArOTOBKA

Jlabopamopnas paboma Ne2 [ ViccnenoBanvue MOYU OOJIBHOTO CaXapHBIM THA0ETOM.

Lenb: onpenenuTs ypoBeHb ITFOKO3bI M KETOHOBBIX T€J B MOue O0JIBHOTO CaxapHbIM TuabeToM

Memoouka nposedeHus pabomul.
Kauecmeennas peakyus na caxap é moue.
1.IIpoGa Iaiineca: K 10 kamnsaMm uccnenyemMoit Moun npubOaBisitoT 3 M peakTuBa ['aiiHeca, HarpeBaroT
cMech 10 KurneHus. [Ipyu nonoxuTenpHol peakuuu NOSIBISIETCS KUPIUYHO-KPACHOTO LIBETA OCAlOK 3a-
KHCU MEJIH.
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PaGora Ned. Kauecmesennoe onpedenenue kemorogvix mei 8 moye (npoba Jlubena). IopsSaok BbI-
nosiHeHus pabotel: K 5 xammsim moun no6aButh 1 xammo 10% p-pa eaxoro HaTpa u 4-5 kan p-pa Jlroro-
ns1. [Ipy HAIMYUK alleToHa MOsBISAETCS 3anax Hompodopma U 01eTHO-KEITHIH 0CaIOK.

Pe3ynbrarsr:

BriBobI:

3. PelmiuTh CUTYalMOHHBbIE 321241

1) AnropuTm pazbopa 3amau

B GonpHUIly 00paTUINCh POAMTENH, ChIH KOTOPBIX CTPaJaeT MUACTEHHEH C SIBHO BBIPAKEHHOM
nedopmarueii kocreit. [Ipu obcnenoBanum ObUTH OOHApYKeHBI Gocdarypusi, rIFOK03ypus, runodocda-
TeMusi, runokanueMus. Bpaun nuarnoctupoBanu cuHiapoMm PankoHu. CucHapoMm DaHKOHU — ITO KOM-
TUIEKC OMOXUMHUYECKUX U KIIMHUYECKUX MPOSBICHHUN IMOPAXKEHUS MPOKCUMAIIBHBIX MTOYEUHBIX KaHAIIBLIEB.
[IpusTOoM Hapymiaercs KaHaiblieBas peadcopOmus docdara, TIOK03bl, AMUHOKHCIIOT U OMKapOOHATOB.
[ToTepss aMUHOKHUCIIOT ¥ OMKapOOHATa MPUBOIUT K MeTabonmdeckomy amuno3y. Ha done amumosa ycu-
JUBaeTCs pe3opOLrs KOCTHOW TKaHU U CHIKaeTcsl peabcopOuus Kanmus U Kanblus B noukax. [loreps
¢dochaToB MOXKET IPUBOAUTH K PaxUTy. MOKHO JIM CUUTATh MTOCTABJICHHBINA AUAarHO3 paBoMepHbiM? [1iis
OTBETa Ha BOIPOC:

A) Ha30BHUTE IPUYNHY PA3BUTHS PaXHUTA.
b) o0bscHuTe pa3BuTHE 3TOr0 3a007aeBaHus PU cuHApoMe DaHKOHU.
2) Ipumep 3amauu ¢ pa3dOPOM 110 AITOPUTMY
A) pa3BuUTHE paxuTa, KaK IPaBUIIO, BBI3BAHO HEJOCTATOYHOCTHIO KAIBIIUTPUOIIA WIIH HAPYIIICHHEM
nepeaayy ero CUrHaia KJIeTKaM-MHUIICHSIM.
b) npocraBneHHsblii AMarHo3 nMpaBOMepeH, Tak Kak HapylieHue peadcopouuu (hochaToB mpu CUH-
npome dankoHu npuBoAUT K runodocharemun. Kak mzBectHo, pocdar —MOH ABISETCS MHTHOUTOPOM
KIIF0OUeBOro (epMeHTa CHHTEe3a KalblUuTpuoia 1-anbda rugpokcuiasel. [Ipu CHIDKEHHUH €ro KOHIEHTpa-
IIMA BO3pPACTacT aKTHBHOCTh (pepMEHTa W CHUHTE3 ropMoHa. KajabIUTpHON CTHUMYJIHpyeT: abcopOIuto
Kanpus U pochaToB B KUIIEYHUKE, peaOCOPOLIMIO ITHX HOHOB B MOYKAX, B HOPME, BEIMBIBAHUE KAJIbIIHS
U3 KOCTHOH TKaHU. Y OOJIBHBIX JIeTed HaOJIoIaeTcsl HapylIeHUe MUHEPATU3allid PacTyileld KOCTHOM
TKaHH, 3aMeJJIEHHOE Mpope3biBaHue 3y0oB. J[ns pedeHKka,KOCTHasi TKaHb KOTOPOTO HAXOJUTCS B COCTOS -
HUH TIOCTOSIHHOTO POCTA, MOTePs KaJbIHs MPUBEAET K 3aMEUICHUIO Mporecca (POpMUPOBAHHS TUAPOKCH-
anmnaTtuToB. AKTUBUPOBAHHBIE OCTEOKIACTHI ellle 0OoJIbIlIe 3aMeUISIOT IPOLecC MUHEPAIU3allu1, YTO BbI-
3BIBACT PA3JIMYHbIC Ae(pOopMaIui CKeJeTa.
3) Bamaum I CAMOCTOSATENILHOTO pa3dopa Ha 3aHSITHH
1. bonbHast oOpaTuiiack B KIIMHUKY C jKajJ00aMHU Ha CyXOCThb BO PTY, KaXKIy, OOMJIbHbBIE U YacThle
MOYEHCITyCKaHUs, cladocTh, moxynanue. J{ns kakux 3a0oneBaHUi XapaKTepHBI 3TH CUMIITO-
MbI? Kakue nabopaTopHbie UCClieJIOBaHHUSI HEOOXOAMMO MPOBECTH JIsl yTOUYHEHHS 1UarHosa’?

2. bonpHoii 45 neT mocTynui B KIMHUKY B KOMAaTO3HOM COCTOSHUH. B BBIABIXa€MOM BO3IyXe —
3amax ameroHa. Bamr 1uarsos u npenarnoiaraeMblii MEXaHU3M pa3BUTHS KOMBI? JIJisi Kakux 1e-
Jel B KOMIUIEKCHOM JIEYEHUH TAaKOro OOJBHOTO MCIIONIB3YIOT BHYTPUMBEHHOE BBeleHHE 5%
pacTBopa OukapOoHaTa HATPUs?
3. BonbHBIM ¢ caxapHbIM TMabeToM Ha3HAuYaloT JUIMTENbHBIE Kypchl BUTaMuHa Bi. B uem Onoxwu-
MUYECKUI CMBICI 3TOM peKOMEHIaIuu?

4. Tlepen Bamu /1Ba OONBHBIX C THIEPIVIMKEMHENH. Y MepBOro OOJBHOTO - caxapHbIM aAualer, y
BTOPOTO - CTepOouAHbIN. [l0 KakuM KIMHUYECKUM M OMOXMMHYECKUM TpPU3HAKAM MOXKHO OT-
g depeHIIMPOBaTh 3TU COCTOSIHUS

5. AnpeHanuH ¥ KOPTHU30JI TOBBIIIAIOT COAECPKAHHUE TIIFOKO3BI B KpOoBH. KakoBBI X MEXaHHU3MBI
JNEUCTBUS U TOUKU IIPHIIOKEHUS?

VYKaKuTe CXOJCTBO U pa3IU4Ms B ACHCTBUHU TIIFOKaroHa v aipeHalivHa Ha 0OMEH BEIeCTB.

7. BonpHO# caxapHBIM JAMAa0ETOM JKAIyeTcs Ha TOCTOSHHYIO JKaXTy, MOTpeOseHne OONbIIoro
KOJIMYECTBA BOJBI (TIOJTUAUIICHS), YBEIMUEHUE KOTUYECTBA MOYH (MTOIUYPHs), TIOCTOSHHO TI0-
BBIIEHHBIN anmeTuT. OOBSICHUTE, TTOYEMY COXPAHSIETCSl YyBCTBO T'OJIOJA, XOTS TIOTPEOIIIeTCs
00JIbIII0€ KOJIMYECTBO MUK (Toaudarus), a B KpOBU MOBBIIIEHO COAEpKaHUE TIIOK03bI? OT
9Yero 3aBUCHUT MOJINYPHS W TTOIHIATICHS?

8. Jl5ist 9ero M Kak orpeJeNseTcsl TOJEPAaHTHOCTh K IUIt0Ko3e? YMeTh MUHTepIpe-

141

o



TUPOBATh PE3yJIbTaThl CAXapHOU HArpy3KHU.
4, 3apaHus AJsi TPYNNOBOi padoThl
1. Ilpu nocrymniaeHuu B OpraHu3M OOJIBIIOTO KOJIMYECTBA YIJIEBOJOB YCHIIMBAIOTCS IIPOLIECCHI JEIOHU-
POBaHUS SHEPIreTUYECKOI0 MaTepHaa.
A. BbiOpaTh ropMOHBI, 00ECIIEUNBAOIINE 3TU IPOLIECCHI.

1. I'mokaroH. 4. IncynuH.
2. Ab10CTEPOH. 5. KanpuuroHuH.
3. AnpeHanuH. 6. KopTtuson.

B. BriOpats n3mMenenus: MeTaboau3Ma, BOZHUKAIOIINE B OpPraHax-MUIICHSX 1101 BIUSHUEM BbIOpaH-
HBIX BAMU TOPMOHOB.
1. VYcuneHnue cuHTE3a INIMKOI'€HA B [IEYEHH.
2. YcuieHue CUHTE3a )KUPOB U3 YIJIEBOJIOB.
3. Ycunenue pacnazia rIIMKOr€Ha B IEYEHU U MBIIIIAX.
4. YBennuyeHHe CKOPOCTH MOCTYIUIEHHSI TIIFOKO3bl 1 aMUHOKHUCIIOT B TKAaHHU.
5. YckopeHwHe JIMIoIn3a B )KUPOBON TKaHU
6. YckopeHwue rimroKOHeoreHe3a B IeUYeHH.
2. Tlo mepe ucuepnanus 3arnaca TTIMKOreHa B OpraHu3Me YCHIIMBAeTCsl KaTaboau3M >kupoB. U3BecTHO,
YTO KUPBI CTOPAIOT B IUIAMEHH YIJIEBOJIOB.
A. 3a cyeT Kakoro npoiecca B 3TUX YCIOBUSAX MOJIEP)KUBAETCA HE00X0[uMasi KOHLIEHTpALHsI TIIF0KO-

3b17

B. Boibpatp npu3Haky, XapaKTEePHBIE ISl TPEXTHEBHOTO TOJIOJAHUSI.
1. Keronemus. 4, T'uneprimmkemMus.
2. Azoremusl. 5. Ankanos.
3. A3sorypus. 6. ['unornukemus.

3. BriOparp u3meHeHus: MeTaboIM3Ma, KOTOPBIE BHI3BIBAIOT KOPTU30JI U TITFOKAroH.
CTumMynupyroT MOOMIM3ALMIO TJIMKOTeHA B IEUEHH.

CTuMynMpyroT INIFOKOHEOTEHE3.

Crumynupyrot pacnaji 0€JIKOB B MBIIIIAX.

CTUMynUpYIOT CUHTE3 )KUPOB U3 YIJIEBOJIOB.

CtuMynupyroT MOOMIIN3ALIMIO TTIMKOT€Ha B MBIIIIAX.

A. XapakTepHo U1 KOPTH30J1a.

b. XapakTepHo AJis rtoKaroHa.

B. XapakrtepHo 111 000MX TOPMOHOB.

I'. He xapakTepHO HHU AJI1 OJHOTO U3 TOPMOHOB.

4. BpIOpaTh CUMOTOMBI, XapaKTEpHBIE JJIsl CAXapHOI'0 U HecaxapHOoro auadeTa.

agkrownE

1. Tunepriamkemus.  A. XapaKTepHO TOJIBKO JUIs caXapHOTo nuabera.

2. Tommypwus. b. XapakTepHo TOJIBKO JUIsl HECaXapHOTo quadeTa.
3. Keronemus. B. XapaxTepHo a5 000X Clty4aes.

4. Auunos. I'. He xapakTepHO HM 1711 OTHOTO U3 COCTOSIHUM.
5. Azoremusl.

5. BrIOpaTh CUMNOTOMBI, XapaKTE€pHBIE JUJISl CAXapHOTO U CTEPOUIHOIO JAnuadera.
1. T'unepriukemus.  A. XapakTepHO AJi CTEPOUIHOrO auadera.

2. Keronemus. b. XapakTepHo m1st caxapHoro nuadera.
4. Tlonmnypus. B. XapakrepHo A o6oux 3a0o1eBaHui.
5. Tuneprensus. I'. He xapakTepHO HH U1l OAHOTO U3 3a00J1€BaHHIA.

6. Tunormmkemus.

CamocTrosiTe/ibHAs BHeAyIUTOPHAs1 padoTa 00y4yarolmxcs o TeMe:
3aoanus 01 camocmoamenbHoll 6HeayOumopHoil padomuot CHy0eHn 06 no YKA3AHHOU meme:
1) O3naxomumvcsa ¢ meopemudeckum Mamepuaiom no meme 3aHAmus ¢ UCNONIb308AHUEM KOH-
CNEeKmo8 JeKYull u/unu pekomeHoyemou yueOHOU Tumepamypbl.
2) Omeemumb Ha 8ONPOCHL 0I5t CAMOKOHMPOJIA
1. TTokaxxuTe cxemy B3aUMOCBSI3U OOMEHA YIJIEBOJIOB, )KUPOB U OEIIKOB B OPTaHU3ME.
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2. OxapakTepu3yiTe ConpsbKeHrne 0OMeHa OCHOBHBIX KJIACCOB COSAMHEHHI HA YpOBHE 00pa3oBa-
Hus anetui-koA u I[TK.

3. OObsicHUTE NMPUYMHBI HAPYIICHUH OOMEHa YIJICBOAOB W JIMITHIOB IPU Pa3sBUTHH CaxapHOIO
nuadera.

3) Ilposepums c8ou 3HaAHUS C UCNONL3OBAHUEM MECMOB020 KOHMPOJIs

1. MTHCYJIUH MPEJICTABJISIET COBOM:

1) npoM3BOAHOE HEHACBIIIIEHHBIX JKUPHBIX KACIOT

2) MIPOM3BOJHOC AMUHOKHCIIOTHI THPO3UHA

3) HU3KOMOJICKYJIIPHBINA OEJTOK

4) TIMKOIENTH T

3. MIPOLUECCUHI" UTHCYJIMHA U3 ITPEAIIECTBEHHUKOB (ITPO- 1 ITPEITPOMHCY JIN-
HA) TTIPOUCXOJUTB PE3VJIbTATE:

1) orpaHMYCHHOTO MTPOTEOJIH3a

2) cynb(hOOKUCICHUS

3) neiioaupoBaHus

4) BOCCTaHOBJICHUS

3. BBIBEPUTE CUMIITOMBI, XAPAKTEPHBIE JJII CAXAPHOI'O [IMABETA:

1) runeprimkemMus

2) KEeTOHEMUSI

3) THIOTTTHKEMUS

4) rIOKO3ypHsI

5) nmomuypwust

6) ankanos

7) anumo3

4, BBIBEPUTE CUMIITOMBI, XAPAKTEPHBIE JIJ151 CTEPOUJHOI'O JUABETA:

1) runeprivkemMus

2) noauypus

3) keToHEMUSs

4) runepTeH3us

5) runoriauKeMus
5. BBIBEPUTE CUMIITOMBI, XAPAKTEPHLIE U1 TOJIOJAHUS 1 CAXAPHOI'O JIMABETA:

1) T'uneprimkemust a) XapakTepHO JUIs FOJI0IaHHs

2) Keronemus 0) XapakTepHO JJi1 caxapHOro auadera

3) l'unoriukemus B) XapaKTepHO AJIs 000UX CIydaeB

4) T'moko3ypust r) He xapakTepHo HU 1715 OTHOTO U3 COCTOSHUI
5) Monuypus

6) Ankano3

7) Auumos

6. BRBIBEPUTE CUMIITOMBI, XAPAKTEPHBIE JIJI5S1 CAXAPHOI'O U HECAXAPHOI'O IMABE-
TA:

1) Tunepriukemust a) XapakTepHO I caxapHOTo Anadera

2) Momuypus 0) XapakTepHO AJI1 HecaxapHOTO auadera

3) Keronemust B) XapakTepHo uig 000ux 3a00sieBaHU

4) Aumnos r) He xapakTepHo HM JI71s1 OTHOTO U3 3a00JIeBaHUI

5) Azoremust

7. BBIBEPUTE CUMIITOMBI, XAPAKTEPHBIE JIJ151 CAXAPHOI'O U CTEPOUJHOI'O JIMABE-
TA:

1) MN'unepriimkeMust a) XapakTepHO JJIsl CTEPOUIHOTO Auabera
2) Keronemus 0) XapakTepHO JJIs caxapHOro auadeTa
3) Hommypus B) XapaKTepHO AJIsi 000UX CIydacB

4) T'unepreH3us r) He xapaktepHo HU JUIsl OTHOTO
['mnornukemus

Otsersr: 1-3, 2-1, 3-12457, 4-14,5-1a, 26,3a,40,5a,; 6-1a,26,3a,4a,5a; 7-18, 20, 36,4a,5r.
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Pexomenayemasi imreparypa:
OcHoBHasn:
1. bepesos T.T. Kopokun b.®. buonorndeckas xumus. Y4eOHUK.-3-€ U3/IaHHE., CTEPEOTUITHOE. —
M.:OAO «M3patenscTBo «Menununa», 2007, 704c.
2. Cesepun C.E., Aneitnukosa T.JI., Ocuno E.B., CunaeBa C.A. buonornyeckas Xxumus. Y4eOHUK.
— 3-e uznanue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeAuIMHCKOE HHPOPMALIMOHHOE
areaTcTBo», 2017, 496¢
3. . buoxumust: YueOHO-METOIUYECKOE TIOCOOHE /ISl CTY/IEHTOB MEAMIIMHCKUX BY30B (COCTaBUTEIN
A.B. Enmuxog,C.H. [Tonomapesa, I1.1. [lanok, O.1O. ITonosa) - Kupos: KupoBckast rocyiapcTBeH-
Has MeIUIUHCKas akagemus. - 2016. - 110 c.
JononHuTeILHAS JINTEPaTypa:
1. buonoruyeckas Xumusi ¢ ynpaxuneHussMu u 3agadamu: YueOnuk / [lon. pen. E.C. CeBepuHna. - 4-
e u3a., ucnp. - M.: I'DOTAP-Meaua, 2011. - 624 c.: un.
2. Kmuanveckas 6noxumust / [loa. pen. B.A. Tkauyka. -M.: ['DOTAP-ME/], 2006.-360 c.

Paznen 9. O6MeH 6esikoB, HYKJIEHHOBBIX KHCJIOT.

Tema 9.1: OOMeH HYK/JIeHHOBBIX KHCJIOT.

Iesb:3HaTh OCHOBHBIE ITyTH OOMEHA HYKJIEUHOBBIX KUCIIOT

3agauu: PaccMoTpeTh 0coOO€HHOCTH 0OMEHA HYKJIEMHOBBIX KMCIIOT, U3y4YUTh XUMHU3M CUHTE3a U pacnaja
HYKJICOTUIOB B KJIIETKH U O3HAKOMHTBHCSI C METOJJIOM KOJIMYECTBEHHOI'O OIPEIeNICHHSI MOUEBOMW KUCIOTHI
OOyuarommiics 10/17KeH 3HATH:OMOCUHTE3 U pacnaj MypUHOBBIX U MUPUMUANMHOBBIX OCHOBAHUH, OCHO-
BbI [1aTOJIOI'MH HYKJIEMHOBOIO OOMEHa.

OO0yuarommiicsi 10J2KeH YMeTh:OMPEICTUTh COJIEPKAHNE MOYEBOM KHCIOTHI B OMOJIOTHYECKUX KHJIKO-
CTSIX, 1aTh TPAKTOBKY JaHHOT'O aHAaJIM3a.

OOyyarommiicst 10J17KeH BJIa/IeTh: B3aUMOCBSI3bi0 00MEHa yPUHOBBIX U MUPUMHUINHOBBIX OCHOBAHUH C
KHU3HEJIeATeIbHOCThIO OpraHu3Ma.

CamocrosiTe/ibHAA Ay AUTOPHAsA padoTa 00yuyaommMXxcs 1o reme:

1. OTBeTHTH Ha BONPOCHI N0 TeMe 3aHATHS

1. Twumnbl HyKJIEMHOBBIX KHCIIOT, UX JOKaJIU3alus B KieTke. KoMIOHEHThI HyKJI€MHOBBIX KUCIIOT.

2. CrpoeHue W YpOBHH OpraHU3alMH HYKJIEWHOBBIX KHCIOT. [lepBuunas crpykrypa JJHK u PHK. Ilpen-
cranerue o0 yknagke JHK B xpomaTtune u xpomocomax. Bropuunas crpykrypa PHK (m-PHK, T1-
PHK, p-PHK).

3. Pacnan HykieonpoTeu 0B B MUIEBapUTENbHOM TpakTe. HykieonpoTen bl Myl KJIETOK, TyTH ero
MIOTIOJHEHMSI U PACXOJI0OBaHMUSI.

4. buocuHTe3 MypPUHOBBIX HYKJICOTHIOB: HadajdbHBIE CTagud oOT pubo3o-5-pochara mo0 5-
dhochopudosmiamMmraa, MPOUCXOKIACHUE ATOMOB ITYPHHOBOTO SI/IPa.

5. Pacnan mypuHOBBIX HyKJI€0TH10B. KOHIIEHTpaIus MOUeBOM KUCIOTHI B KpoBH. I unepypukemus. ITo-
narpa. Cunnpowm Jlema-Huxana.

6. buocuHTe3 u kaTaboIM3M MUPHUMUAMHOBBIX HYKJIEOTHAOB. BUOCHHTE3 1€30KCMPUOOHYKICOTHI0B.
Perymsanus sTux npoueccos.

2. IlpakTnyeckasi NOArOTOBKA.

JIaGoparopnas pabota Ne 22.Onpenenenne MoYeBOU KUCIOTHI B MOU€

Knunuko-nuarsoctuyeckoe 3Ha4eHHE METOo/1a.

B HopMme y yenoBeka ¢ Mouoii Bbigeasiercs 1,6-3,54 mmouan/cyT ModeBoii kucaothl (270-
600mr/cyT), KaKk KOHEYHOTO MPOAYKTa OOMEHa IMyPHUHOBBIX OCHOBAHUH.

l'unoypukypus oTMedaeTcs pH nojarpe (odocrpenue), Heppure, MIOYEUHON HEAOCTATOUHOCTH.

l'unepypukypusi oTMeUaeTcsi MpH Mojarpe, yCUJICHHOM paclajie HyKJIeOmpOoTeuI0B, MpU O00Jb-

IIIOM MOCTYIJIEHUH HYKJICOIIPOTEHIOB B OPIaHU3M C IUILEH. Y J1eTell BbIIeNsIeTCs] OTHOCUTEIBHO OOJIbIIIe

MOYEBOM KHUCIOTHL, 4eM y B3pocibiX. [Ipu mogarpe conu Mo4eBOW KHUCIOTHI (ypaThl) OTKJIAIBIBAIOTCS B

144



XpsIax, MbIIIax, cyctaBax. CopepkaHue MOUYEBON KUCIOTHI B KPOBU MOKET OBITH MOBBIIIEHO, a C MO-
YO BBIIEATHCS MEHbIIIE, UeM B HOPME.

[punmmn Metona. Metoa OCHOBaH Ha CHOCOOHOCTHM MOYEBOHM KHMCIOTHI BOCCTaHABIUBATH (hoc-
(bopHO-BOIB(GPaMOBEIil peakTHB B (HocPOpHO-BOIbPPAMOBYIO CUHIOI, HHTEHCUBHOCTh OKPACKH KOTOPOU
MPONOPIMOHANIFHA COZEPKAHUI0 MOYeBOH KucioTsl. KommdectBo ¢ochopHo-BonIbPpaMoBOil cHHEH
OTIpe/IeIISIeTCS MMyTeM TUTPOBAHUSI KPACHOM KpOBSHOM conbio. [Ipu nelicTBuu mocienHeil cuHee okpaliu-
BaHUE HUCYE3aeT.

MeTtoauka npoBefieHus padOoThI.

. B kon6y k 1,5 M moun npubaButh 1 Mt 20% pactBopa kapbonata Harpus u 1 Ma gochopHo-
BoJb(paMoBoro peaktuBa DosmmHa, nepemeriath U TuTpoBath 0,01H pacTBopom KpacHOM KpOBSIHOM CO-
JM 10 MCUE3HOBEHMS CHMHETO OKpammBaHus. [y pacdera conepkaHUsl MOYEBOM KHUCIOTHI B MOYe HEO0O-
XOJIMMO 3HaTh, KaKOE KOJIMYECTBO Mo4eBoi KucioThl coorBercTByeT 1 miu Ka[Fe(CN)s]. Hanpumep, Ha
TUTPOBaHUE CTAaHAAPTHON MpoOkI, rae Kk 1,5 mu npubdasmnu 1 M 20% pactBopa NaxCOsz u 1 Mt docdop-
HO-BOJIb)PAMOBOT'O peakTuBa, comepkamiero 0,5 mr moueBor kuciaoTel B 1 mur, wim 0,75 mr B 1,5 Mo,
norio 0,81 mi peppunmannna kamus. Toraa 1 mu peppunmanna kamus (k) COOTBETCTBYeT:

k=""=0,8 Mr MOYEBOI KHUCIIOTHI
0,81
Pacuer:

X=kxaxp/1,5 (Mmr/c ylrzl o

X — COHep)}(aHI/Ie M \UP]}(\T‘/‘T I(T/T(‘Tln’T‘LT;
0,8 Mr MOYEBO# KHCIIOTHI COOTBETCTBYET 1 MJI KpaCHON KPOBSHOW COJIH;
a— KOJINYECTBO KPAacHOM KPOBSIHOM COJIH, TIOLIE/IIIee HAa TUTPOBaHUE (MII);
B — CYTOYHBIN JUypeE3 B MIL
Pesynbrarsr:
BriBobr:
3. PeluTh cUTyallMOHHBIE 321241

1) AnropuTm pazbopa 3a1au

[Ipy ogHOM M3 BUAOB INIMKOI€HO30B — Oo0Je3HM ['MpKe — MOMHUMO CHMOTOMOB, CBSI3aHHBIX C
HapyLIEHUSIMHU YTJIIEBOJIHOTO OOMEHA, BO3HUKAET MOJArpUUYECKUil apTpUT U JpYrHe CUMITOMBI MOJarphl.
OOmBsicHHTE, UeM BBI3BaHO 3TO ocioxHeHue? [Ipu oTeere:

A) BcmoMHMTE, paboTa Kakoro epMeHTa 1 METabOINYECKOro MyTH Hapyllaercs npu 0o-
ne3nu [ 'upke;

b) ykaxxute, kakoil MeTabOIUT HAKAIIJIMBAETCS B KJIETKAX B 3TUX YCIOBUSX;

B) 00BsicHuTE, TOUEMY HaKOIUIEHHE ITOT0O BEIIECTBA CIIOCOOHO BBI3BATh MOAATPY.

2) [Mpumep 3amauu ¢ pa3d0OPOM 10 ANTOPUTMY

A) Oone3np I'mpke BbI3BaHA /1e()EKTOM B CTPYKTYpe (pepMeHTa IiroK030-6-pocdarassl, KOTOPHIH
oOecnieunBaet aehocPopUINpOBaHHUE IITIOKO3bI U €€ BBIX0J B KpOBb. OTCYTCTBHE 3TOT0 ()epMEHTA BHI3bI-
BaeT 3aMeJIEHNE TIIMKOT€HOJIN3A.

b) B pe3ynbpTare B remeronuTax HakarimBaeTcs TI0K030-6-(ocdar.

B) BbIcOKME KOHIEHTpalMU TJHOK030-6-pocdara akTUBUPYIOT MeHTo30(hochaTHRIH NyTh H
Habnynaercss oOpa3oBaHHE OOJBIIMX KOJIWYECTB puO030-9-hocdara, KOTOPHIM BOBIEKAETCS B CHHTE3
@OPII® 1 nmypHHOBBIX HYKJICOTHAOB IO OCHOBHOMY M 3allaCHOMY MyTAM. M30BITOUHBIN CHHTE3 MypPUHOB
ycKopsieT ux kKatabonu3Mm. [IpoayKiusi MOYEBOM KHCIOTHI OKA3bIBACTCS YBEIWYEHHOUW. YCKOPEHHBIM B
3THX YCIOBHSX OKa3bIBaeTCs KaTaOOMU3M IIII0K030-6-¢ocdara mo smakrara. JIakTaT 3aKuCiseT XKHUIKHUE
Cpelbl OpraHu3Ma, a 3TO CHUKAeT PacTBOPMMOCTh MOUYEBOM KHCIIOTHI U €€ BBIBEJCHHE C MOYOH (mpu
pHS5.0 MoueBas KucioTa HE TMCCOLIMUPOBAHA U €€ PaCTBOPUMOCTB B BOJIE HAMHOT'O MEHbIIIE, 4eM npu pH
7.0).

3) 3amaum I CaMOCTOSATENFHOTO pa3dopa Ha 3aHATUH
1. V GompHOrO ¢ MOUOIi 3a CyTKH BbIenseTcs 1,5 T MoueBoit KucnoTsl ( Hopma 10 0,7 T), TOBBIIIEHO €€

coJiep’kaHue U B KpoBHU. Bpau HazHauwmi jiedyeOHBIN mpenapaT TMIIOKCAaHTUH (aJUIOMYPUHON), PEKO-
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MEHIOBaJl OTPAaHUYUTH MsCHYI0 muiny. Kakyro 6one3ns Bel nuarnoctupyere? KakoB mpuHIHI Jeii-
CTBUS TUTIOKCAaHTHUHA (QJUIOMyPUHOIA).

2. MetoTpekcaT — CTpYKTYpHBIN aHAJIOT (DOIMEBOM KUCIOTHI — sIBIIsIeTCS (P PEKTUBHBIM MPOTUBOOITYXO-
JIEBBIM MPENapaToM U MIUPOKO UCIOJIb3YyeTcs B KIMHUKE. OH CHI)KAaeT CKOPOCTh CHHTE3a ITYPUHOBBIX
Y TUPUMHUTAHOBBIX HYKJICOTHIOB U TOPMO3UT POCT U Pa3MHOXKEHHE OBICTPOPACTYIIMX KJIETOK. YKa-
KHUTE, KaKhe CTaJUU CUHTE3a HYKJICOTUIOB OyIyT MHIMOMPOBAHBI MIPH KUCIOJIB30BAHUU 3TOTO JIeKap-
CTBa.

3. Ilpu ogHOM M3 BHUIOB INIMKOT'€HO30B — Oosie3HH ['Mpke — MOMUMO CUMITOMOB, CBSI3aHHBIX C Hapyllle-
HUSMHU YTJIEBOJHOTO OOMEHA, BO3HUKAET MOJArPUYECKHI apTPUT U JAPYTHE CUMITOMBI IOJATPHI.
OO0bscHUTE, UeM BBI3BAHO 3TO OCJIOKHEHHE?

4. bonbHOI xamyercst Ha 6oy B cycraBax. [Ipu ocMoTpe - cycraBbl geopMUpOBaHbl. AHAIH3 KPOBH:
MoueBHHa - 6,1 MMosb\i1, MmoueBast kuciora - 0,78 MMous\i1. B koMIuIekce JieueOHbIX MEPOIIPHUSTHIA,
Ha3HAYCHHBIX BpadoM - aueta. Kakue npoaykTsl pekoMeH0Ball UCKIIOUUTh Bpau? [louemy?

5. CoenuHuTE BOAOPOIHBIMU CBSA3SIMH KOMILJIEMEHTApHbIC YaCTH J1I€30KCHAICHO3MHA U TUMHUIUHA; [IUTH-

I1Ha U ryaHo3uHa. B popmupoBanuu Kakoi CTpyKTYpbl HYKJIEUHOBBIX KUCIOT OHU YYaCTBYIOT?

6. Hanwmure pacma ryaHiJIOBOM KUCIOTHI, BKITFOUas 00pa3oBaHNE MOYEBOU KHUCIIOTHI.

7. Hanmumure pacnaja HUTHIXWIOBOM KUCIIOTHI, BKJIIOYas 0Opa3oBaHue OeTa-alaHuHa.

8. AnnonypuHON - HHTUOUTOP KCAHTUHOKCHUAA3bl, UCTIOJIB3YeTCs Ui JeueHus nogarpel. Kakosa 6uoso-

TUYECKasi OCHOBA TAKOTO JICUCHHS

4. 3apanus AJs rPyNnoBoi padoTbl

1. BeiOpatb nporecchl, B KOTOPBIX YYaCTBYIOT MEPEUYHCIICHHBIC HYKJICOTHIBI U KX TTPOU3BOJIHBIC:

1. HAJI®H. A. buocunres JIHK.

2. -TTO. b. Cunures riukorena.

3. V]I®-rimoko3a. B. buocunres crepounioB.

4. YV I®-rnoKypoHar. I'. O0e3BpexuBaHUE BELLIECTB B [IEYEHHU.
5. I-AM®. J. AkTuBaIMs MPOTEUHKUHA3.

E. Oxucnenue >xupHBIX KUCIOT.
2.  BpIOpath U3 epeyCcIeHHBIX YCIOBUI BO3MOXKHBIE IPUUMHBI OAATPHI:
N30bITOYHBIN CUHTE3 TYPUHOBBIX HYKJICOTH/IOB.
Hapymenne cunteza OMO.
N36BITOYHOE NOCTYIUIEHNE HYKJIENHOBBIX KUCIIOT C HIIEH.
CHMKEHNE CKOPOCTH PEYTHIIM3ALMK ITyPUHOBBIX OCHOBaHM.
CHM)KeHUe CKOpOCTH 00pa30BaHusl MOYEBOU KUCIIOTHI.
YckopeHne CUHTe3a HYKJIEHHOBBIX KHCIIOT.
3. BLI6paTL HEBEPHO yKa3aHHbIE MPUYNHBI 3()PEKTUBHOCTHU aJIONYPUHOJIA IIPH JICUEHUH MOAArPHI.
SIBnseTcsi KOHKYPEHTHBIM MHTMOUTOPOM KCAHTMHOKCHIA3bI.
YBennunuBaeT CKOpOCTh BbIBEICHUE MOUYEBOM KHCIIOTHI TOUYKAMHU.
YMeHbIIaeT CKopocTh 00pa30BaHUs MOUEBOM KUCIIOTHI.
VYckopsier kaTaboaM3M NUPUMHUINHOBBIX HYKJIEOTH/I0B.
[ToBBIIaeT KOHIIEHTPALMIO TUIIOKCAHTHHA B MOYE.
4. I/Icnom,sys[ uuppoBble 0003HAUEHUS, PACIOIOKUTh MEPEUHUCICHHbIE METa0OIUThl B MOPSIIKE UX
y4acTusl B CHHTE3€ MMPUMHUIMHOBBIX HYKJIEOTHIOB.

ok wdE

agrwbdE

1. CO. 5. Kap6amoundocdar. 9. JurunpoopoTar.
2. Acmaprar. 6. ['nH. 10. 5-hochopundoszmi-
3. YMO. 7. OMO. 1-mudocdart.
4. ATO. 8. Kapbamowmnacmaprar 11. Oporar.
5. BreiOparh coenuHeHUs, SIBISIOUIMECS TOHOPAaMHU a30Ta B CHHTE3€ IYPHHOBBIX M MUPHUMMIUHOBBIX
HYKJICOTH/IOB.
1. Tmu A. CuHTE3 ypUHOB.
2. I'mu b. CuHTE3 MUPUMHIMHOB.
3. Acn B. CunTes obenx rpyrm.
4. Ana I'. He sBnsieTcst JOHOPOM AJISl YKa3aHHBIX TPYIIIL.
5. ®opmun-TI'OK.
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6. BriOparb coeanHeHUs, SABISIOMUECS JOHOPAMHU YTIIEpOa B CHHTE3€ MyPHUHOBBIX U MUPHUMUITHOBBIX

HYKJICOTUIOB.
1. T A. CuHTE3 ypUHOB.
2. I'mu b CuHte3 nupuMuIMHOB.
3. Merunen-TI'OK. B. Cunres o0eux rpymi.
4. Acn I'. He siBnsieTcss JOHOPOM ISl YKa3aHHBIX IPYIIIL.
5. Merenun-TI'OK.
6. COa..
7. Br16paTth perynaropHbie pepMeHThI CHHTE3a TyPUHOBBIX U MUPUMUAUHOBBIX HYKJICOTH/IOB.
1. KapGamownngocharcunrerasa. A. CuHTE3 IIypHHOB.
2. Kcautunokcumasa b. Cunrte3 nupuMuaIuHOB.
3. Ammnodochopubosunrpanchepaza.  B. O6a mporiecca.
4. HyxneosunmonodocdarkuHaza I'. Hu onuH 13 nporieccos.
8. Ha3Bath MHTHOUTOPBI IEPEUUCIICHHBIX PETYISTOPHBIX (DEPMEHTOB CHHTE3a MIyPUHOBBIX U ITH-
PUMHUIMHOBBIX HYKJIEOTHIO0B (1in(pa-OykBa).
1. Kapbamoundocdarcunrerasa. A. ITO.
2. PubGonykneotuapenykrasa. b. 5-bochopunbdosmn-1-mudocdar
3. Amunodochopudosmntpanchepasza. B. M.

I'. n-ATO.
CamocTosiTeIbHasi BHeayAUTOPHasi pad0Ta 00y4aIOIIHXCS 10 TeMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsvl CMy0eHm o8 no YKa3anHoll meme:
1) Osnaxomumuvcs ¢ meopemuyeckum Mamepuaiom no meme 3aHAMUS C UCNOIb308AHUEM KOH-
CNeKmo8 NeKYutl u/uiu peKkoMeHOyemotl y4eOHol TUmepamypbi.
2) Omsemums Ha 60NPOCyl OJisk CAMOKOHMPOIISL
1. buocuHTe3 1 KaTaboIM3M IMYPUHOBBIX pUOOHYKIEOoTHI0B. Hapymenne Metabonan3ma, puBo-
JsIIee K Pa3BUTHIO MOJArPhl.
2. buocunTes 1 KaTaboNIM3M MUPUMHIMHOBBIX HYKJICOTHI0B. [[pHUMHBI OpOTAIMIYpHUH.
3. BrocuHTe3 1e30KCUPHOOHYKIICOTHIOB.
3) IIposepums c6ou 3HaAHUS C UCNOIB308AHUEM MECTOB020 KOHMPOJIs
1. HYKJIEOTUbI PACIIEIUIAIOTCA ®EPMEHTAMU:
1) Hykneazamu
2) HyKJICO3H/1a3aMU
3) HyKII€0THAa3aMHU
4) nykneosundochopuiazamu
2. TP JE3BAMWHNPOBAHNN AIEHVHA OBPA3YETCH:
1) ryanun
2) MOueBast KMCIIOTa
3) TUMOKCAaHTHH
4) yparuin
5) kcaHTHH
3. TP JE3BAMUWHUPOBAHNN I'YAHUHA OBPA3YETCH:
1) agenun
2) THMHUH
3) TMNOKCAaHTUH
4) UTO3MH
5) KCaHTHH
4. 5-©OCDOPOPUBO3UNJI-1-ITMPODPOCDPAT HEOBXOAMM AJIA BUOCHUHTE3A:
1) mypHHOBBIX M MUPUMHIAHOBBIX HYKJICOTHIIOB
2) TOJBKO MUPUMHIMHOBBIX HYKJICOTH/IOB
3) TOJBKO IYPUHOBBIX HYKJICOTHIOB
5. YPUJINH- 5' -@OCDAT OBPA3ZYETCA U3
1) ©UTHAMIOBOW KHCIIOTHI
2) OPOTOBO¥ KHUCIIOTHI
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3) TUMHINIIOBO# KUCIOTHI

6. UTHO3MHOBA KUCJIOTA ABJIAETCA ITPEJIIECTBEHHUKOM:

1) ypauuia u TUMHHA

2) ypUIMHOBOM U IIUTHIMIOBOM KHCIIOT

3) MypHUHOBBIX ¥ MUPUMHUJANHOBBIX OCHOBAHHIA

4) OpOTOBOM KHCIIOTHI

5) azeHnII0BOI ¥ T'YaHUIIOBOM KUCIIOT

7. KAPBAMOMJI®OCDAT, OBPA3YIOIUNCS B BUOCUHTE3E ITMPUMUIUHOBBIX

HYKIJIEOTUAOB,CUHTE3UPYETCS U3:
1) rmyramuna, COz u 2 ATO

2) NHz3, acnaprara u AT®

3) pu6030-5-pocpara u ATD

8. 5-®OCDPOPUBO3UNJI-1-ITMPODPOCDAT OBPA3ZYETCA U3:

1) pu60o3sr u ATD

2) pu6030-5-pocdara u ATD

3) raroko030-5-hocdara u ATD

9. PEAKIIMIO CUHTE3A 5-@OCDPOPUBO3WNI-1-TTMPODPOCDOATA KATAJIM3UPYET
OEPMEHT:

1) ®PIID-cunTeTa3a

2) reKCOKHHAa3a

3) MHO3WHKHMHA3a

4) nykneosuanpocharkuHaza

10. B PEAKIIMAX BOCCTAHOBJIEHMA PUBOHYKIIEOTH/IOB B JJE3OKCHUPUBO-
HYKJIEOTU bl HEITOCPEACTBEHHBIM IOHOPOM BOJIOPOJIA ABJISETCA:

1) HAJTH

2) THOPEIOKCUH

3) ®A/IHo,

4) nmumoeBast KUCJIOTa

Ortsersr: 1-3, 2-3, 3-5, 4-1, 5-2, 6-5, 7-1, 8-2, 9-1,10-2.

Pexomenayemas iureparypa:
OcHoBHasn:
1. Bepezor T.T. KopoBkun b.®. buonornyeckas xumus. Y4eOHUK.-3-€ U3/IaHUE., CTEPEOTUITHOE. —
M.:0OAO «M3patennsctBo «Meauiinaay, 2007, 704c.
2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonorudeckast xumusi. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3naTenscTBO «MeaunnHCKOoe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: Y4ueOHO-METOAMUYECKOE MOCOOHE IS CTYIEHTOB MEIHMIIMHCKUX BY30B (COCTaBHUTEIH
A.B. Enuxos,C.H. ITonomapesa, [1.1. [{anok, O.}O. [Tonosa) - Kupos: KupoBckas rocyaapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.
JonosHUTeILHAS JINTEPATypa:
1. Buonoruyeckasi XuMusi ¢ yrpaxHeHUsIMA U 3agadamu: YueOnuk / [Tox. pexa. E.C. CesepuHna.
- 4-e w31, ucnp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: n.
2. Kimmanueckas 6noxumust / [lon. pen. B.A. Tkauyka. -M.: TDOTAP-ME/L, 2006.-360 c.

Tema 9.2 CTpoeHHne HyKJIEHHOBBIX KHCJIOT.

Hean:PaccmoTpeTs 0COOEHHOCTH 0OMEHA HYKJIEHHOBBIX KUCTIOT.

3agauu: U3y4yuTh CTPOCHHUE U (PYHKIIMU HYKIIEUHOBBIX KUCIIOT, C(HOPMHUPOBATH MOHATHE O XUMHUYECKHUX
CBOWCTBAX COCTaBHBIX YaCTEW HYKJIEMHOBBIX KUCIOT

OO0yuaromuiicst 10J15KeH 3HATh:CTPYKTYpPHBIE (DOPMYIIBI U XUMHUYECKHE CBOMCTBA MyPUHOBBIX U MUPH-
MUJIMHOBBIX OCHOBAHUM, HYKJICO3UI0B, HYKJICOTH/IOB.

OOyuyaromuiicst J1015KeH YMeThb:ONPEICIUTh COJIepKaHne MOYEBOM KHCIOTHI B OMOIOTUYECKUX KHUIKO-
CTSIX, 1aTh TPAKTOBKY JJAHHOTO aHaIN3a
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OO0yuarommiicsi 10/17keH BJIA/1eTh: B3aMOCBS3bI0 0OMEHa ITyPUHOBBIX U MUPUMHUAMHOBBIX OCHOBAHUH C
AKHU3HEIEATENbHOCTHIO OpraHu3Ma.

CamocTosiTesibHAsI Ay IUTOPHAsI pa00Ta 00yYaOIIMXCS 110 Teme:

1. OTBeTHTH HA BONIPOCHI 110 TeMe 3aHATHSA

1. Tunbl HyKJIEUHOBBIX KUCIOT, UX (DYHKLHS U JIOKAIHU3AIMs B KJIETKE, METOAbl UX BbIJIEICHUS, OHOJIO-
THYECKOE 3HAaUeHUE OCIKOBOM YacTH HYKJICONPOTEHHA.

2. CrtpoeHue U ypOBHH OpraHU3aIMK HYKIEHMHOBBIX KUCIOT. [lepuunas crpykrypa JJHK u PHK. Ilpen-
crapnerne 060 ykmagke IHK B xpomaTtune u xpomocomax. Bropuunas crpykrypa PHK (m-PHK, T1-
PHK, p-PHK).

3. KOMIIOHEHTBI HYKJIEMHOBBIX KHCIIOT. [lokakuTe MexaHn3M 00pa3oBaHMsI BOJOPOIHBIX CBA3EH MEXKIY

KOMIUTUMEHTAPHBIMU MTapaMU a30TUCTHIX OCHOBaHHM

2. [IpakTHYecKkas MOAroTOBKA.

Jlabopamopuas paboma Ne 23. ['uoponu3s HyKieomuoog oposiciiceli

Lenb paboTHI:TPOBECTH TUAPOIIU3 HYKICOTHAOB Ha IPUMEPE JPOAIKEBIX MUKPOOPTaHU3MOB.
KucnoTHbIil THAPONIM3 UCHOIB3YETCA UIsl M3YYEHHS XUMHYECKOI'O COCTaBa HYKJIECOIPOTEHHOB

(puc 5). [IpoayKTsl TUAPONIHM3a OTKPBIBAIOTCS CHEIU(PUUECKUMH PEaKIUSIMU: MENTUIbI - ONypeTOBOM pe-

aKuuen, MypUHOBbIE OCHOBAaHMS - cepeOpstHOM TpoOoi (cepeOpsiHble COJNM MyPUHOB HMEIOT CBETIIO-

KOPUYHEBBIN 0CaJIOK), MEHTO3bI - mpoboii Tpommepa (o0Opa3yeTcsi KpacHOE OKpaIlllMBaHHE BCIICIACTBUE

OKHcIJeHus pudo3bl), PochopHyIO KHCIOTY - MOJIMOAEHOBOM Ipodoit (oOpa3yercs pochopHoMonudaeHO-

BbIIl aMMOHUH - XKEJITHIM KPUCTANINYECKUI 0CAI0K).

9. XOJH PABOTDI: B xonOy BHecTH 5 T apoxokeld u 1o6aButh 40 M 10% pactBopa cepHOil KuCIo-
ThI, 3aKpPbITh MPOOKOH CO CTEKIISIHHOM TpyOKoil n mocraBuTh ais kunenus (100°C)ua 60 munyt. Ye-
pe3 yac OXJaJAuTh U OTHPUIBTPOBATE.

10. HykJieonpoTenHbI (JIPOAKH)
H2S04 (t=100°C)

11.
12.
13. 0eroK HYKJIEUHOBBIE
KHCIIOTHI
l (JJHK, PHK)
BBICOKOMOJIEKYIISIPHBIC l
HeTITU/IBI HOJIMHYKIJICOTHIbI

JTU-, TPUTICHITHIBI

14.
15. ¢cB0OOIHBIE AMUHOKHUCIIOTEI MOHOHYKJIEOTH/IbI
dhocdopnHas KHCIIOTa HYKJICO3U/IBI
a30THCTBIE OC- HOBaHHUS ne30Kcuproo3a
(ypHHOBBIE, MUPUMHUIUHOBBIE) niam pudosa
Puc. 5.Cxema ruziponmnza HyKJI€OIPOTENHOB
16.
17. B ¢punbTpaTe OTKpBIBAIOTCS MPOIYKTHI THAPOIN3a. B3saTh 4 mpoOHpKH, B KaXKA0H BBHITIOIHUTE pe-
aKLUK:
HasBanue peakuuu Otmeputb OmnsIT
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buyperoBas peaxius ['uapomumzar S Karenb

NaOH 10% 10 kamenb
CuSO4 1% 1-2 xarum
O6pa3yetcs GpuoseToBOE OKpaliuBaHUE
CepeOpsinast mpoba Ha my- | ['mmponmzar 10 kamnenb
PHHBI (NH4)OHxom. 1 xarutio
AgNO3 1% 5 Kanenb

OctaBuTh Ha 5 MUHYT, 00pa3yeTcst KOpUIHE-
BBIM OCaJ0K

[Ipo6a Tpommepa Ha pubo- | ['maponuzar S Karelb
3y ¥ Ie30KCUPUO03Y NaOH 30% 10 kamenb
CuSO4 7% 3 xarmm

Harpets 10 Havyana KUTCHMsI, BBIMAa1aeT Kpac-
ge1it ocagok Cu20 unu xenreiii CuOH

MonubneHoBas npobda Ha MonubaeHoBelii  peak- | 20 kamnenb

bochopHyIO KUCIOTY TUB 5 Kamnernb

['uoposmzar Kursarute HECKOTBKO MHUHYT, TOITydaeTcst
JMMOHHO-KEJITBIHA 0Ca0K

Pesynbrarsr:
BrBobI:
3. 3amanus 1Jis1 TPyNnoBoii padoTsl
1. CoeauHuTe BOJOPOIHBIMH CBS3SIMU KOMILJIEMEHTAPHBIC YACTH JIE30KCUACHO3MHA U TUMUINHA; 1TH-
TUJIMHA U TYaHO3MHA.
2. Hammmure GpopmyInbl aleHUI0BON KUCIIOTHI, TYaHO3WHA, JIC€30KCUTYaHO3HHA, IIUTHIUIIOBON KUCIIOTHI,
TUMUJIMHA, YPUJIUIIOBOUN KUCIIOTBHI.
3. Hammmure hopMyiry AMHYKICOTH/IA CICAYIONIETO CTPOSCHHUS:
1)5'-V-A;
2)5' -l - aT.

CamocTrosiTe/IbHAS BHeAyIUTOPHAsA padoTa 00y4yarolmxcs Mo TeMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CMy0eHmo8 no yKa3anHol meme:
1) Osnaxomumuvcs ¢ meopemuyeckuM MAmepuariom no meme 3aHAMUS C UCHOTb30BAHUEM KOH-
CNeKmo8 JeKYull u/unu pekomMenoyemo yueoHou Jumepamypbi.
2) Omsemums Ha 60NPOCyl OJisk CAMOKOHMPOIISL
1. Tumbl HyKJIEMHOBBIX KUCIOT, UX (DYHKIUS U JIOKAIN3ALUS B KJIETKE, METOABI UX BbIAEICHUS, OHMOJI0-
rUYecKoe 3HaueHHue OeTIKOBOM YacTH HYKJICONIPOTEHHA.
2. CrpoeHue M ypOBHU OpraHU3alMM HYKJIEHMHOBBIX KucioT. IlepBuunas crpykrypa JJHK um PHK.
[Mpuauun kommnumenTtapHoctu. [IpaBmino Yapradda.llpencrasnenune o6 ykinanke JIHK B xpomatune u
xpomocomax. Bropuunas crpykrypa PHK (M-PHK, 1-PHK, p-PHK).
3) IIposepums ceou 3HaAHUSA C UCNOTL30BAHUEM MECMOBO20 KOHMPOIIs
1. HYKIIEOTUAbI PACIHEIUIAKOTCA ®EPMEHTAMMU:
1) nykieazamu
2) HyKJICO3HU1a3aMU
3) HyKJIe0THIa3aMuU
4) nykieosuapochopriazamu
2. ITPY1 JIEBAMMHNPOBAHUU AIEHVUHA OBPA3YETCA:
1) ryanun
2) MoueBast KMCJIOTa
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3) T'MITOKCAHTHH

4) ypanunt
5) xcaHTHH
3. I[TPU AESBAMHWHHNPOBAHWN I'YAHNHA OBPA3YETCHI:

1) agennn
2) THMUH
3) I'MITIOKCAHTHH
4) UTO3MH

5) xcaHTHH

4. 5-®O0COOPUBO3UJI-1-TTMPODPOCDOAT HEOBXOUM J151 BUOCUHTE3A:
1) mypMHOBBIX ¥ MHPUMHUIAHOBBIX HYKJICOTH/IOB
2) TOJBKO MUPUMHIAHOBBIX HYKJICOTHIOB
3) TOJNBKO IYPHHOBBIX HYKJICOTH/IOB
5. YPUJIUH- 5" -®OCDAT OBPA3ZYETCA U3
1) UUTUIUIOBOM KHCIIOTBI
2) OPOTOBOM KHCIIOTHI
3) TUMHIUITIOBOM KUCIIOTHI
6. THO3MHOBAA KNCJIOTA SABJIAETCA ITPEAIIECTBEHHMKOM:
1) ypaumia u THAMUHA
2) YPUAUHOBOM M IIUTHIHUIOBOM KUCIIOT
3) MypUHOBBIX ¥ MUPHUMHJIAHOBBIX OCHOBAHHIA
4) OpOTOBOM KHCIIOTHI
5) aJIcHUIIOBOM U I'yaHUJIOBOW KHUCIIOT
7. KAPBAMOMJI®OC®DAT, OBPA3YIOILMIMCS B BUOCUHTESE ITMPUMMIUHOBBIX
HYKIJIEOTUAOB,CUHTE3UPYETCS U3:
1) rmyramuna, CO2 u 2 ATO
2) NHs, acnaprara u AT®
3) pu6030-5-pocdara u ATD
8. 5-®OCDPOPUBO3NJI-1-ITUPODOCDAT OBPA3ZYETCS U3:
1) pu6o3bl u ATD
2) pu6030-5-dpocthara u ATO
3) rirok030-5-pochara u ATD
9. PEAKIIMIO CUHTE3A 5-®OCPOPUBO3UNJI-1-TTMPODPOCDOATA KATAJIM3UPYET
OEPMEHT:
1) ®PIID-cunTETa3a
2) reKCOKHMHAa3a
3) MHO3WHKHMHA3a
4) nykieozunanudocharkuHaza
10. B PEAKIIMAX BOCCTAHOBJIEHMS PUBOHYKIIEOTH/IOB B JE3OKCHUPUBO-
HYKJIEOTU bl HEITOCPEACTBEHHBIM IOHOPOM BOJIOPOJIA ABJISETCA:
1) HAJTH
2) THOPEIOKCHUH
3) DAJH,
4) nmunoeBast KMCI0Ta
Ortsersr: 1-3, 2-3, 3-5, 4-1, 5-2, 6-5, 7-1, 8-2, 9-1,10-2.

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepe3os T.T. KopoBkun b.®. buonornueckas xumus. Y4eOHUK.-3-€ U3JaHHUE., CTEPEOTUITHOE. —
M.:0AO «M3parennctBO «Memumunay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcunioB E.B., Cunaea C.A. buonorudeckast Xumusi. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3natenbcTBO «MeaunnHcKoe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
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3. buoxumusa: YueOHO-METOAMUYECKOE MOCOOME JUIS CTYIEHTOB MEIHMIIMHCKUX BY30B (COCTaBUTEIH
A.B. Enuxog,C.H. [Tonomapesa, I1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckast rocyiapcTBeH-
Has MeTUIUHCKas akagemus. - 2016. - 110 c.
JlonoJiHUTeIbHAS JINTEPaTypa:
1. buonornyeckasi XuMus ¢ ypakHeHussMu 1 3a1adamu: YueOnuk / [Tox. pen. E.C. CeBepuHna.
- 4-e w3 ., uctp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: u.
2. Kiimanueckas ouoxumus / [lon. pen. B.A. Tkauyka. -M.: ['DOTAP-ME/L, 2006.-360 c.

Tema 9.3: BuoCHHTE3 HYKJIEHHOBBIX KHCJIOT.

Henab: packpbITh pyHIaMEHTANIbHBIE (QYHKIIMN HYKJIEHHOBBIX KUCIOT U pacinpoBaTh MEXaHU3M Xpa-
HEHWMsI, IepeIayyl HACJIeACTBEHHOW NH(POPMALIUH U €€ peau3alliy yTeM CHHTEe3a OerKa.

3agauu: M3yunuts ctpoeHue, GyHKIUU U CUHTE3 HYKJICUHOBBIX KHUCIOT

OOyyamomuiicst 10/17KeH 3HATh:MOJICKYJISIPHBIE OCHOBBI MAaTPUYHBIX OMOCHUHTE30B, PETYJSIUIO ITHX
IIPOLIECCOB.

OOyuarommiicst 10J15KeH YMeTh:yCTaHOBUTh TPUYMHHO-CIIEICTBEHHBIE CBS3H MEX1y HapyIIICHHEeM MaT-
PUYHBIX OMOCHHTE30B U MOJICKYJISPHON ATOJIOTUEH.

OOyuamomuiicst 710/1KeH BJIaJeTh: OOINIMMHMBO3MOXHBIMA MEXaHW3MaMU ACHCTBHUS aHTHOMOTHKOB Ha
KHU3HEICATeIbHOCTh MUKPOOHOHN KIETKH.

CamocTosiTe/IbHAsA Ay IMTOPHAsA pad0Ta 00y4aKIIUXCS 110 TeMe
1. OTBeTHTH HA BONPOCHI 10 TeMe 3aHATHUSA

1. Pemnukaunusa JAHK: mexanusm u Ouonoruueckoe 3Hauenue. JJHK-monumepasa. OO0patHas TpaH-
CKpHIITa3a.
2. UYro Takoe ornepoH, reH, MUCTPOH, KOJOH, aHTUKOAOH? 3 KakuX KOMIIOHEHTOB COCTOUT OINEPOH?

w

buocunte3 PHK (tpanckpunmus). PHK-noaumepasa. [loctrpanckpunranuonHoe “co3peBanue” PHK.

4. Crpoenue pubocom u mnonupudbocom. Cunted amuuoammi-T-PHK. CyOctpatnas cneunduyHocTh
amuHoauni-1-PHK-cunTeTas. Uto Takoe aMuHOAaIMI1a 1€ HUIIAThI?

5. buocunres GenkoB (TpaHcisanus). OCHOBHbIE KOMIIOHEHTBI O€IOKCHHTE3Upytoliel cucreMbl. OyHK-
[IUOHUPOBAHKE PUOOCOM U TOCIIEAOBATEIBHOCTh PEAKIUN MPHU CUHTE3€ MOJHUIENTHAHOW menu. YTo
SBJIAETCS UCTOYHUKOM 3HEPTUU I 9TOrO Ipouecca?

6. Amnanropnas ¢pyakuus T-PHK u pons M-PHK nipu 6nocunTe3e OenkoB.

I'enernueckuii kox. HazoBuTe CBOKCTBA FEHETHUECKOIO KOA U OXAPAKTEPU3YUTE KaXkKI0€ U3 HUX.

8. Perymsnus nporeccoB OrocuHTE3a OeKa Ha TeHETHYECKOM YPOBHE y TpokapuoT (Teopus JKakoba u
MoHo).

9. Mupykius u penpeccusi CHHTe3a OETKOB B KJIETKAaX BBICHIMX MO3BOHOYHBIX OpraHu3MoB. Poib rop-
MOHOB B PETYJISLINU JEHCTBUSI T€HOB.

2. PemnTh CUTYallMOHHbIE 32/1aYH.

1. TIlpuumnHa MyTauuu, NpUBOAALIEH K 00pa30BaHMIO CEPIOBUIHBIX 3PUTPOLUTOB, 3aKJIIOYAETCS B 3a-

MeHe Ty B [-uienu HopMmainbHOro HB-A Ha Ban. [losb3ysich T€HETHUECKUM KOJOM, ONpPEeUTh, KaKkoe

M3MEHEHNE B KOJIOHE IJTy BBI3BAJIO €€ 3aMEHY Ha BaJl.

2. Ompenenuth, Kakasi CTaJsi U KaKoro 3Tana OMOCHHTEe3a Oellka HHIHOUPYeTCsl 3pUTPOMULIMHOM, €CITH

M3BECTHO, YTO 3TOT aHTUOMOTHK 00pa3yeT ycToiunBblii KoMIuieke ¢ SOS - cyObeauHuie puoocomsl.

3. Kakue KoMIoHEHTHI U (aKTOPbl HEOOXOAUMBI JJIS1 OCYIIECTBICHUS HHUIMALIUU TOJUIETITHAHON 11e-

nu?

4. MOXHO 1M, UCXOJs U3 aMUHOKHUCIOTHOM MOCII€0BAaTEIbHOCTH MOJMIENTHAA, PeACcKa3aTh HYKIIeo-

THJIHYIO ITOCJIEI0BAaTeNbHOCTh ero M-PHK?

3. 3apaHus 1Jisl TPYNNOBOii padoThI

1. BriOpath yTBepkAeHUs, XapakTepusytomue nepsuunyto ctpykrypy JHK u PHK.

1. B coctaB monomepoB HK BxozasT afeHuH, ryaHuH, IMTO3KH.

B coctaB MoHOMEpOB GuomnonrMepa BXOAT aieHUH, TYaHUH, IUTO3HUH, YpaIlHl.

B coctaB monomepoB HK Bxoaut 1-TMO®.

MoHoMepbI B MOJIEKyJIe OHOTIOIHMEpa CBsI3aHbl 3-5 —(hochoanIGUPHBIMA CBSI3SIMU.

~
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2. MoHoMepsI B MOJIeKyJIe OHOMOIMMepa CBA3aHbI ENTUIHBIMH CBSA3SIMHU.

3. [lepBuyHasi CTpyKTypa MpeacTaBieHa MOPSAKOM YEPEAOBAHUSI AMUHOKHUCIIOT B IMOJIUIICTI-
TUJHOM LIENH.
4, [lepBuyHas CTpyKTypa NpeacTaBicHa MOPSIKOM YePEOBAHUS HYKICOTHIOB B ITOJIMHYKIICO-

TUJIHOU LIETIH.
A. Xapaxkrtepno miust PHK. b, Xapakrepno nns IHK.  B. Xapakrepno mis o6eux HK.  T'. He
XapakTepHo HU A1t ogHou u3 HK.
2. Kaxue cBsizu oOecrieunBaOT (HOpMUPOBAHHE NMEPBUYHOM M BTOPHUYHOM CTPYKTYpPbl HYKJIEHMHOBBIX
KHUCIOT?
1. T'nuxo3ugHbIe. A. XapakTepHo [1Ji1 IEPBUYHON CTPYKTYPBHI.
2. CnoxHo -3¢upnsie. b. XapakTepHo /i1 BTOpUYHON CTPYKTYPBI.
3. Ilpoctsie a¢upnbie. B. XapaktepHsl At 000MX TUIIOB CTPYKTYD.
4. BoaopoaHsle. I'. He xapakTepHO HU 111 OTHOM UX HHUX.
5. TuapodoOHsIe.
3. BrI0OpaTh mosioxkeHus1, XapakTepusyrome ocooeHHocT cTpykTypsl JJHK.
1. KonuuectBo HykiaeoTunoB A u T 0MHAKOBO.
2. KonuuectBo nykneorunos I" u L ogunakoBo.
3. OpnHa U3 MOJNMHYKJICOTHIHBIX IIEeNel KOMIUIEMEHTapHA APYTOi.
4. HykneotuHas I0CI€10BaTENIbHOCTh OAHONM HUTH UIEHTUYHA HYKJIEOTHIHOM 110CIIe10BaTEb-
HOCTH JIPYTOM HUTH.
5. TlonuHyKI€OTHHBIE HUTH B MOJIEKYJIE aHTHIIAPAJIIEIbHBI.
4. BeiOpath mpaBuiibHOE onucanue cBoiicTB M-PHK, nocrynaromeit u3 siapa B HuTOIIIa3My.
1. SIBnsercs MOJHBIM TPAHCKPUIITOM COOTBETCTBYIOIIUX T€HOB.
2. Hmeer Gonee KOPOTKYIO MOJMHYKICOTHAHYIO 1I€Tlb, YeM MEPBUYHBIA TPAHCKPUIT I'eHa.
3. Tlpu monekynspHoi rudpuausanuu ¢ saeproit JIHK maet coBepuieHHbIC THOPUIBL.
4. Tlpu ruGpuau3anuy He JaeT COBEPIICHHBIX THOPUIOB.

CamocrosiTe/IbHAsI BHEAYIMTOPHAs pa00Ta00y4aroMXcs 10 TeMe:
3aoanusn ona camocmoamenvHoll 6HeAyOUNOPHOU padomsl CYOEeHN 06 NO YKA3AHHOU meme:
1) O3nakomumscs c meopemuueckum Mamepuaiom no meme 3aHsAmusl ¢ UCNHOIb308AHUEM KOH-
CNeKmo8 JeKYull u/unu pekomMenoyemo yueoHou Jumepamypbi.
2) Omsemums Ha 60NPOCyl OJisk CAMOKOHMPOIISL
1. buocunres IHK (pernnkanuust). Penmapanus ommbox u nospexaenuii JJHK.
2. buocunte3 PHK (Tpanckpunims). [Tocrrpanckpununonnoe cospeBanue PHK.
3. Tpancnsmst Kak MEXaHU3M TepeBO/ia TEHOTUITNYECKOH nHpopManuu B (peHOTUITHIECKHE TIPH-
3HaKH.
3) [Iposepums ceou 3HaAHUSA C UCHOTL30BAHUEM MECMOBO20 KOHMPOIIS
1. CUHTE3 HYKJIEMHOBBIX KUCJIOT ITPOUCXO/IUT U3:
1) nykneosuamonodocaron
2) nykneosugaudocharon
3) nykieosuarpudocdaron
2. ITPOLIECC TPAHCKPUIILNHN OCYIIECTBJIAET ®EPMEHT:
1) AHK-nonmumepa3a Il
2) nentuaniI-TpaHchepasza
3) pubonykieasa H
4) THK-npaiimasa
5) PHK-nomumepasa
3. ®EPMEHT PHK-ITOJIMMEPA3A COCTOUT U3 CYBBEANHUNLI:
1) oxmoit
2) nByx
3) Tpex
4) yeTsIpex
5) msatn
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4. TIPOMOTOP — 3TO YYACTOK MOJIEKYJIbI TIPOKAPUOTHUYECKO JTHK:
1) K KOTOPOMY MPUCOEAUHSIOTCS OCTKU-PETYIISTOPBI
2) KOTOPBIii KOJUPYET ONpe/IeICHHbIC OSITKH
3) kK KoTopoMy mpucoeauHseTcs 6-cyorenuunna PHK-onmumepass
5. OIIEPATOP — 3TO YYACTOK MOJIEKYJIbI TIPOKAPMOTUYECKOM JIHK, OTBEYA-
FOIMI1 B TPAHCKPUIILIMU 3A:
1) uHUIHAIHIO
2) 3JI0HTaIHIO
3) perymnsiuio
4) TepMUHALIHIO
6. YCTAHOBUTH COOTBETCTBUE:

9MAan nepeHoca 2eHemuyecKol Mampuya
ungopmayuu
1) permkanus a) MPHK
2) TPaHCKPHITIHSI 0) ogna nens JIHK
3) TpaHCIIAIHs B) ase 1enu JJHK
7. YCTAHOBUTH COOTBETCTBUE:

0cobeHHOCmU NPOMeKaHus npoyecc
1) matpwurieit siBsiercst ogHa u3 Hurert JJTHK a) peTUTKaIus
2) marpuiieii sBistoTcs 0oe autu JJHK 0) penapanus

3) cyOcTparamu CityKaT Je30KCUHYKIC03UTprudochaTht B) TPAHCKPHITIIUS

8. TOJBEPUTE JUIS1 KAXKJIOTO MATPUUYHOI'O BUOCUHTE3A COOTBETCTBVIOIIYIO
MATPULLY:

1) Cunres Oeska a) JIHK

2) Cunre3 TPHK 6) MPHK

3) Cunres JTHK B) TPHK

4) Cunte3 pPHK r) [Tonmunentuast
5) Cunre3 MPHK

9. YKAXUTE, KAKME MCTOYHUKU SHEPI'MU UCIIOJIb3YIOTCA HA OTJEJIBHBIX OTA-
ITAX BUOCHUHTE3A BEJIKA:

1) O0pa3oBaHKe NENTHIHBIX CBS3CH a) Ucnons3yerca sneprust ATO

2) Tpucoeaunenne MPHK x 40S cyOobeannuie 6) Ucnonb3yercs sueprus [ T
pudocom B) Ucnonw3yercs aneprus cyocTparoB
3) lpucoenunenne mer-TPHK k MPHK 1 r) bes 3aTpaThl sHEprun

cyOBeuHuIIaM pudocoM

4) Tlepemerenue pudocomsl mo MPHK Ha

OJIMH KOZOH

5) OcBoboxeHne Oeka oT pudocom

6) Ipucoeaunenue aa-TPHK k aMmuHOAIMIEHOMY

LeHTpY
otersl: 1-3, 2-5,3-5,4-3,5-3,6-18,26,3a; 7-18,2a, 8-16,2a,3a,4a,5a; 9-18,2r,36,46,56,66.

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepe3os T.T. KopoBkun b.®. buonornyeckas xumus. Y4eOHUK.-3-€ U3JJaHHUE., CTEPEOTUITHOE. —
M.:0AO «M3parennctBO «Memumunay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., Ocumnos E.B., Cunaesa C.A. buonorudeckast xumusi. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeaunnHCKOe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. buoxumus: YdeOHO-MeTOIUWYECKOE TMOcOoOUe NSl CTYASHTOB MEAMUIIMHCKHX BY30B (COCTaBHTEIHU
A.B. Enuxos,C.H. [Tonomapesa, I1.1. Ilanok, O.1O. TTonosa) - Kupos: KupoBckast rocymapcTBeH-
Has MeauiHcKas akagemus. - 2016. - 110 c.
JdonmosiHuTEIbHAS JIUTEPATYpA:
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1. buonornyeckast XuMus ¢ ynpakHeHussME 1 3agadamu: YueOnuk / [Tox. pen. E.C. CeBepuHna.
- 4-e w3 ., uctp. - M.: I'DOTAP-Menana, 2011. - 624 c.: un.
2. Kiimanueckas 6noxumust / [lon. pen. B.A. Tkauyka. -M.: TDOTAP-ME/, 2006.-360 c.

Tema 9.4: Buocunres 0eJIKa.
Hean: packpbiTh QpyHIaMeHTabHBIE (PYHKIIMU OEIKOB, Mepeaayr HacaeACTBEHHONH MH(POpPMAIUK U €¢
peanu3anuu myTeM CUHTEe3a OenKa.
3apaun: U3yunts cTpoeHue, GyHKIMH U CHHTE3 OCIIKOB
OOyyamomuiicst 10/17KeH 3HATh: MOJICKYJISIPHBIC OCHOBBI MAaTPUYHBIX OMOCHHTE30B, PETYIISIHI0 3TUX
MIPOIIECCOB.
Oo0yuaromuiicsi 10J12KeH YMeTh: YCTAHOBUTH IPUYUHHO-CIIC/ICTBEHHBIE CBS3U MEX]1y HAPYILIEHUEM MaT-
PUYHBIX OMOCHHTE30B U MOJICKYJISIPHOM MaTOJIOTHEH.
OOyuyamomuiicst 10/15KeH BJIaeTh: OOIMIMMHBO3MOXHBIMA MEXaHU3MAaMH JCHCTBHS aHTHOMOTHKOB Ha
KU3HECATCIILHOCTh MUKPOOHOH KIETKH.

CamocrosiTeabHasi ayJuTopHast paﬁoTaoﬁyqammnxm Imo TeMe:
1. OTBeTHTB HA BOIIPOCHI 110 TEME 3aHATHUSA

1. ['eneTrueckuii koa. Ha30BUTE CBOMCTBA FTEHETUYECKOTO KOJIA M OXapaKTEPU3YHTE KaX10€ U3 HUX.

2. Perynsimus mporieccoB OnocuHTe3a Oeka Ha TEHETHYECKOM YPOBHE y pokapuot (Teopust JKako-
6a 1 MoHO).

3. Wuayknust ¥ pernpeccusi CHHTe3a OCKOB B KJIETKaX BBICIIMX TO3BOHOYHBIX OpraHu3MoOB. Poib

TOPMOHOB B PETYJISILIUU ACHCTBUS T€HOB.

2. PemmnTh CHTyauMOHHBIE 32]a4H.

1. KamMnToTenuH W JI€BOMULIMTHH (XJIOpaM(EHHUKOJ) — HWHTHOUTOPHl MATPUYHBIX OHMOCHHTE30B,
HaIleANINe NPUMEHEHHE B JIBYX pa3HBIX 00JacTAX MEIWIUHCKON MpakTuku. Kammrorenmun oOpasyer
komruiekc ¢ JIHK — Tomousomepasoii 1 u Hapymiaer e¢ akTUBHOCTh, a JIEBOMUIIMTUH MPUCOEIUHACTCS K
50 S cyOBbenuHUIe pUOOCOMBI I HHTHOUPYET aKTHBHOCTH HentuaunTpancdepassl. [Ipeanonoxure, B Ka-
KOH U3 o0yacTell MEeAUIIMHBI UCTIOIB3YIOTCS KaXK/IbIi U3 OMUCAaHHBIX MPENapaToB

Pewmenne 3anaun

KamnroTenys nmpuHauIe)KUT K IPOTUBOOIYXOJIEBBIM IpernapaTaM U HCIONb3yeTcs B XUMHOTEpa-
IUM Ul JIEYEHUS 3JI0KAYEeCTBEHHBIX OOpa30BaHMi, a JIEBOMHIMTHH OTHOCHUTCS K aHTHOAKTEpHUaIbHBIM
aHTHOMOTHKAM IIMPOKOI0 CHEKTpa JEHCTBUS.

KaMnroTenuH OCTaHaBIMBAET PEIUIMKALMIO B OMYXOJEBBIX KJIETKAaX, a JIEBOMULUTUH — IPOLECC
TPAHCIISIIIUU B TPOKAPUOTUYECKUX KIIETKAX;

Bbynyun unrun6uropom JJHK-Tomonsomepassl I kamnroTenns 6J10KMpyeT MpOTeKaHUE CTaJAUN WHU-
nuanuu peruakanuu. JJHK-romouzomepassr 1 paciieruisier oany u3 neneit JIHK , obecnieunBaet packpy-
YMBaHUE JIBOWHON crivpaiu U BKItoyeHue AByx moiekyn JJHK-xenukas B o0nacts paspeiBa. Hapymenue
ATOW CTaJUHU JIeJIaeT HEBO3MOXKHOM PEIUIMKAIINIO B OBICTPOPACTYIINX SYKAPUOTHUECKUX KIIETKaX.

JIeBOMUIIMTUH OJIOKMPYET 3JIOHTAlMIO MOJIMIENTUIHBIX LIeNeil Ha cTaaun o0pa30BaHUs HOBOM mer-
TUJHOW CBSI3U B A-LIEHTPE M YAJUHEHUS MENTUAA Ha OJIHY aMUHOKHUCIOTY. Peakiuio katanusupyer ner-
TUAWATpaHcdepasa, aKTUBHBIM LIeHTp KoTopoi oOpa3oBaH pPHK, Bxoxsmiel B Oonblryto cyObeTUHHILY
pUOOCOMBIL.

N36upaTenbHOCTh JEMCTBUS KaMIITOTELIMHA HEBENIMKA U o0ecrieunBaeTcsi 6ojee BhICOKOU 10 CpaB-
HEHHIO C HOpMaJbHBIMU KieTKaMu ckopocThio cuHTe3a JJHK m PHK, a Takke nmoBelieHHON ITpoHMIIae-
MOCTBIO KJIETOYHBIX MEMOpaH HEOIUTACTHUECKUX KiIeToK. OH I0CTaTOYHO TOKCHYEH, TaK KaK MOXET Ipe-
KpalaTh MaTpUYHbIE OMOCHHTE3BI M B 3JI0POBBIX, OBICTPO MPOIUDEPUPYIOMINX KIETKaX opraHuizma: ¢hos-
JIMKYJIaX BOJIOC, KJIETKaX KPOBETBOPHOW CHCTEMBI M KHUIIIEUYHUKA. JIEBOMUILIETHH K€ OTIINYAETCA BBICOKON
n30MpaTeIbHOCTHIO U CPABHUTEIHLHO MAJI0 TOKCHYEH JJIs YEJIOBEKa.

2. Ilpu 0JHOM M3 BHJIOB INIMKOT'€HO30B — 00Jie3HU [ MpKe — MOMHUMO CUMIITOMOB, CBSI3aHHBIX C
HapyLICHUSIMH YTJIIEBOJIHOTO 0OMEHA, BO3HUKAET MOIarpUUYECKUI apTPUT U IPYrHUe CUMITOMBI [TO1arPhl.
OOmBsicHHTE, YeM BBI3BaHO 3TO ocioxHeHnue? [Ipu oTsere:

A) BcioMHHTE, paboTa Kakoro (epMeHTa U MEeTabOIMYECKOro MyTH HapyllaeTcs Mpu OoJe3HU
I'upke;
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b) ykaxure, kakoif MeTabOIUT HAKAIIJIMBAETCS B KJIETKAX B 3TUX YCIIOBHUSIX;
B) 00BsicHuTe, MOUEMy HaKOIJIGHHE ATOTO BEIIECTBA CIIOCOOHO BBI3BATh MOJArpy.

CamocTosiTeibHAsi BHEAYIUTOPHAsi pa00Ta 00y4aronuxcs no reme:

3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CHy0eHm 06 no YKA3aHHOoU meme:

1) Osnaxomumocs ¢ meopemuueckum Mamepuaiom no meme 3aHamus ¢ UCHOIb308AHUEM KOHCHEKNO8

JIeKYULL U/UTU PeKOMEHOYeMOU YYeOHOU Tumepamypol.

2) Omsemumsb Ha 60NPOCyL OJis CAMOKOHMPOJISL

1. OcHoBHble (pyHKIIMM O€IKOB B opranu3Me. Poip Oenka B mUTaHWU 4enoBeka. buonornyeckas meH-
HOCTb MUIIEBBIX 0€JIKOB. [10JIHOLIEHHBIE M HENOJHOLEHHbIE OeNKH. A30TUCTBIN OanaHc.

2. IlepeBapuBanue 6enkoB B kemyzake. [Iporeccsl nuiieBapeHus 0elKoB B KuiieyHuke. [Iporeonuruye-
cKue (hepMEHThl MAHKPEATUYECKOI0 U KHUIIEYHOTO COKa. | 'HMeHHE aMUHOKHCIOT B KULIEYHHKE U
00€3BpEeKUBAHIE TOKCHYECKHUX MPOYKTOB THUCHHS.

3. 3aMeHuMBbIE U HE3aMEHUMbIE aMUHOKMCIOTHL. BHOCHHTE3 3aMEHMMBIX aMUHOKUCIIOT C HCIOJIb30Ba-
HHUEM IUIIOKO3bI. ['TII0OKOHEeOreHe3 u3 aMMHOKHUCIIOT: PEryIsilius, GU3UOIOIrHYECKOE 3HAaUEHUE.

4. TpancaMHHHMpOBaHUE aMUHOKHCIOT. Crienu(pUYHOCTh TpaHCaMUHA3. 3HAYCHHE PEaKUuil TpaHCaMH-
HUPOBAHUSL.

5. JlesaMMHUpOBaHME aMUHOKUCIIOT. XapaKTepPUCTHUKA OKCUAA3 aMUHOKHCIIOT U IIyTaMaT/IeruporeHa-
3bl. XMMHM3M OKHCIUTEIBHOIO 1€3aMUHUPOBAHUS.

6. Henpsmoe ne3aMuHuUpOBaHME aMUHOKHUCIIOT: TOCJIEOBATEILHOCTh peakuil, pepMeHThI, Oronoruye-
CKO€ 3Ha4YEHUE.

7. OCHOBHBIE IIyTH MEXYTOYHOI'O OOMEHa aMMHOKHUCIIOT: pPeakLuu JeKapOoKcuiaupoBaHus (0Opa3oBa-
HUE U pacnaj OMOTreHHbIX AMUHOB).

8. Karabomusm amuHokucnot. OOpa3oBaHue, TpaHCHOPT U 00€3BpeXUBaHUE aMMHUaka. buocuHTes mMo-
YEBUHBI: TIOCIIEIOBATEILHOCTh PEAKIUH, “IBYXKOJIECHBIN Benocurnen ~ Kpebca.

9. Ocrarounblii a30T KpoBH. BennumHa CyTOYHOTO BBIJEJICHHMS MOYEBUHBI. 3HAUEHUE OIpPEICIICHUS
OCTaTOYHOT'0 a30Ta U MOYEBUHBI B KpOBU U Moye. ['unepammonuemus. Llutpynnunemust.

10. O6meH (peHunananrnHa u THpo3uHA. MoseKyisipHas NaToJI0TUsl OOMEHa THX aMHHOKHUCIIOT.

11. OGMeH MEeTHOHMHA U peaKluu TpaHCMeTUIMpoBanus. K ueMy BeieT He10CTaTOK METUOHHMHA B NTULIE?

12. I'nmyraTHoH: cTpoeHHE U GYHKIIUU B OpPraHU3ME.

OBMEH HYKJIEOTUIOB.

Hyxneonporenas! u HykinenHoBsle kucaotel. Ctpykrypa JJHK n PHK.

2. Yro obo3Ha4YaeT TepMUH “‘KOMIUTMMEHTapHOCThH? Kakue BemecTBa B HYKJIEHHOBBIX KHCJIOTaX KOM-
rieMeHTapHsl pyr apyry? Ilepeuncnure npasuna Yapragda. Yto moHUMaOT 101 KO3pUIMEHTOM
cnenuduunoctu JTHK?

3. CoeanHuUTE BOJOPOJHBIMU CBSI3IMHU KOMIUIMMEHTAPHBIE YACTH JI€30KCHA/IEHO3MHA U TUMUJIMHA; LU~
TUJUHA U TyaHO3WHa.

4. Pacnaja HYKJIEONPOTEHI0B B MHUIEBAPUTEIbHOM TpakTe. HykineoTuHbIi (OHA KIETOK, TyTH €ro Mo-
MIOJIHEHUS U PaCcXOJOBAHMS.

5. buocuHTE3 TYpPUHOBBIX HYKJIECOTHIOB: HAdalbHbIE CTaguu OT pub030-5-pocpara mo 5-
dhochopudo3miaMrHa: MPOUCXOKIEHNE AaTOMOB ITYPUHOBOTO KOJIBIIA.

6. Pacnan mypuHOBBIX HyKJeonpoTen10B. KoHieHTpalyst MoueBOi KUCIOThI B KpOBU. [ unepypuxkemus.

ITonarpa. Cungpom Jlema-Huxana.

Hanwummre pacnaj ajeHUI0BOM KUCIOTHI, BKIIIOYast 00pa30BaHHE MOYEBOM KUCIIOTHI.

Hanummre pacnaja ryaHmioBoi KUCIOTHI, BKIIOYasi 00pa30BaHNE MOYEBON KHUCIIOTHI.

9. buocuHTe3 M KaTabOIU3M MUPUMUAMHOBBIX HYKJICOTHAOB. BUOCHHTE3 1€30KCHPUOOHYKICOTHIOB.
Perymsanus 3Tux npoueccos.

10. Hanmumure pacnaj MATHIAIOBOM KACIOTHI, BKITIOYasi 00pa3oBaHue [3-aTaHuHa.

BUOCHUHTE3 HYKJIEMHOBBIX KHUCJIOT U BEJIKOB.

11. Perumukanus JIHK: mexanusm u 6uonorudeckoe 3HadeHue. Kakoi ¢epMeHT yuacTByeT B TOM Mpo-
necce? OOpaTHas TpaHCKpUIITa3a.

12. Yro Takoe omepoH, reH, MUCTPOH, KOJIOH, aHTHKOIOH? W3 KaKuX KOMITOHEHTOB COCTOUT OTIEPOH?

=
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13. Yro Takoe Tpanckpuniusa? Kakos ee mexanuzm? Kakoit ¢pepmeHT yuacTByeT B 3TOM Mporecce? Uto
npeactasisieT co6oit M-PHK? TToctrpanckpunimonnoe “co3peBanue” PHK.

14. Kak noctpoens! pubocomsr? KakoBa ux ¢yHkius B kietke? UTo mpeacTaBisioT cOO0H MOIUCOMBI?
HazoBute ¢yHKIIMOHATBHBIE YHACTKU pUOOCOMBI?

15. Yro Takoe Tpancisuusa? Ilepeuncnute KOMIOHEHTHI, HEOOXOIUMBIE IS 3TOTO MPOIIecca.

16. Cunre3 amunoanun-T-PHK. CyOctparnas cnenuduanocts amuHoammi-T-PHK-cunTeTas. Uto Takoe
aMMHOAlMJIaICHUIIAThI?

17. Crpykrypa u Ouonormyeckas poiib TPHK. Ckonbko cymectByeT ux pasHoBuaHocTel? HazoBute
BakHeWMe pyHKuHoHaIbHbIE yaacTku TPHK.

18. OcHOBHBIE KOMITIOHEHTHI OETOKCUHTETUYECKOM cucteMbl. OcHOBHBIE (Da3bl TpaHcisiuuu. Kak npouc-
XOIMT CHUHTE3 MOJMIIENTHIHON LENH B Mpolecce TpaHcasuuu? YTo sBISETCS MCTOYHHUKOM SHEPTHU
Ui 3Toro npouecca? UTto JeXUT B OCHOBE MEXaHU3Ma, 00ECTIEUYUBAIOIIETO HY)KHYIO ITOCIIEI0BATEIb-
HOCTB COEIMHEHHSI aMUHOKHCIIOT B CHHTE3UpYIoLIeiics Moniekyie Oenka?

19. Yrto npencrasiser coboii reHeTHUYecKui kKoa? Ha3zoBuTe CBOWCTBA r€eHETHYECKOTO KOJIa U OXapaKTe-
pU3YITE KaKI0€ U3 HUX.

20. Ananropnas ¢pyukuus TPHK u poss M-PHK npu 6nocunTese 6enkos.

21. Perynsauus npoieccoB OnocuHTe3a 0ejka Ha TeHETUYECKOM ypoBHE y npokapuoT ( Teopus JKakoba u
MoHo).

22. Unaykuus 1 penpeccus CHHTE3a OEIKOB B KJIETKaX BBICIIMX TO3BOHOYHBIX OPTraHU3MOB.

B3AMMOCB3b OBMEHA BEIIECTB.

23. ConpspkeHne oOMeHa yrieBo1oB 1 Tunu1oB. ConpspkeHrne oOMeHa yriieBOIOB M aMUHOKHUCIOT. [TyTu
o0pa3oBaHMs U MIPEBPALICHHS MUPYyBaTa.

24. ConpspkeHre oOMeHa JIMIUIOB B aMUHOKHCIOT. ConpsikeHne oOMeHa yrieBOoOB, JIUIUI0B U aMHHO-
KHCIIOT Ha ypOBHE 00pa3zoBanus aneTui-KoA 1 nukiia TpukapOOHOBBIX KHUCIOT.

I'OPMOHBI.

25. MecTo TOPMOHOB B CHUCTEME PEryisiuu MeTtadonu3Ma U ¢GyHKIHH opraHoB. OcHOBHBIE 3P (HEKTHI,
BBI3bIBAEMbIE TOPMOHAMU TIPU MX JEHCTBUH HA KJICTKU-MHILICHH.

26. Knaccuuxaiysi ropMOHOB 10 XUMHUYECKOMY CTPOEHHUIO U 1Mo Ouonorndyeckum (yHkiusM. HasoBure
TOPMOHBI, OTHOCSIIIIMECS K KaXKJOU TpyIIIIe.

27. MexaHu3M JIeHCTBUS Ha KIETKU-MUIICHNU OEIKOBBIX, MENTUIHBIX TOPMOHOB U KaTexoJaMuHOB. Kako-
Ba OMOJIOTHYECKas POjib KACKAaJHOIO PEryJUpOBaHMs aKTUBHOCTH psiia (EPMEHTOB € MOMOUIbIO IOp-
MOHOB?

28. MexaHu3M JeiicTBUS Ha KJIETKU-MULIEHN CTEPOUIHBIX U THPEOUIHBIX TOPMOHOB.

29. 'opMOHOUABI: TPOUCXOXKACHUE, XMMUYECKast IPUPOAa U poJib B opranusmMe. IlpocrarnaninHsl.

30. Kakne ropMOHBI ¥ KaK BIHUSIOT Ha OSITKOBBIN OOMEH?

31. Kakuie ropMOHBI U KaK BIUSIOT HA YTJIEBOJHbIN 0OMeH?

32. Kakuie TOpMOHBI 1 KaK BIMSIOT HA JIMTUIHBIA 0OMEH?

33. Kakue ropMOHBI U KaK BIHSIOT Ha BOJIHO-COJIEBON OOMeH?

34. Ctpoenue n OMOCHHTE3 THPEOUIHBIX TOPMOHOB. Bimsiane Ha oOMeH BemiecTB. [ 1mo- u runeptupeo-
3bl: MEXaHW3M BO3HUKHOBEHUS U MOCIIEICTBUS.

35. Uacymun. Ctpoenue, oOpa3oBaHue M3 MPEINPOMHCYJIMHA. BiusHue Ha OOMEH YTIIIEBOJIOB, KHPOB,
aMMHOKUCIIOT. MI3MeHeHne oOMeHa BeIecTB MPH caxapHoM Juabere.

36. KopTtukocteponaabie TOPMOHBI. XUMHYeCKasi CTPYKTYpa OCHOBHBIX TOPMOHOB KOPBI HA/IMTOYEUYHUKOB,
UX BIMSIHUE HA OOMEH BEIEeCTB.

37. AnpeHanuH 1 HOpaJApeHATNH, NX OMOCHHTE3, paciajl, BIUSHAE Ha OOMEH BEIECTB.

38. [lapaTropMoH U TUPEOKATIBIIMTOHUH. VX BInsiHIE HAa 0OMeH KaibIus U ¢pochopa B OpraHu3Me 4eno-
BEKa.

39. l'opMoHBI runoTanamyca u HeWporumnogusa, uX XUMHUECKass CTPYKTypa U BIMsSHUE Ha OOMEH Be-
LIECTB.

3) IIposepums ceou 3HaHUSA € UCNOIL30BAHUEM MECTNOB020 KOHMPOJIA
1. CUHTE3 HYKJIEMHOBBIX KUCJIOT MIPOUCXOAUT U3:
1) nykneosuamonodocharon
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2) nykieosugaudocdaTon
3) mykieosuarpudocharon
2. [TIPOLIECC TPAHCKPUIILMN OCYILIECTBJIAET ®EPMEHT:
1) THK-momumepasa Il
2) nentuaui-Tpanchepasa
3) pubonykieasza H
4) NHK-npaiima3a
5) PHK-nomumepasa
3. ®EPMEHT PHK-TTIOJIMMEPA3A COCTOUT U3 CYBBEAWHULI:
1) oxmoit
2) nByx
3) Tpex
4) yeTsipex
5) msitu
4. TIPOMOTOP — 3TO YYACTOK MOJIEKYJIbI TIPOKAPUOTHUYECKOM JTHK:
1) K KOTOPOMY NTPHUCOEAUHSAIOTCS OETKH-PETYIISTOPBI
2) KOTOPBIi KOJUPYET ONpeeeHHbIC OCITKH
3) kK KoTopoMy IpucoeauHseTcs o-cyorenuunna PHK-onmumepass

5. OIIEPATOP — DTO YYACTOK MOJIEKVJIBI IPOKAPMOTUYECKOH JJHK, OTBEYA-
OINI B TPAHCKPUIILMH 3A:
1) MHUIHAIHIO
2) 2JIOHTAIUIO
3) peryssiuio
4) TepMHUHAIIUIO

6. YCTAHOBUTH COOTBETCTBHE:

9MAan NepeHoca 2eHeMuUYecKoll mampuya
ungopmayuu

1) perutnkarnus a) MPHK

2) TPaHCKPHITIIHS 0) ogna nens JIHK
3) TpaHCIsIHs B) aBe nenu JJHK

7. YCTAHOBUTDH COOTBETCTBUE:

0CODEHHOCMU NPOMEKAHUS npoyecc
1) marpurieii siBisieTcs oana u3 Huteit JJHK a) perIKanus
2) matpuiieit seisirorest 0oe Hut JJHK 0) penapanus
3) cyOcTpaTamu citykat Je30KCHHYKIIeo3uaTprdochaTst B) TPAHCKPUITLIUS

8. MOJBEPUTE JUISI KAXKJIOI'O MATPUYHOIO BUOCUHTE3A COOTBETCTBYIOLIYIO
MATPHUILLY:

1) Cunres Oenka a) JIHK

2) Cunre3 TPHK 6) MPHK

3) Cunres JTHK B) TPHK

4) Cunte3 pPHK r) [onunentuasl

5) Cunre3 MPHK

9. YKAXUTE, KAKME MCTOYHUKU SHEPI'MU UCITIOJIb3YIOTCA HA OTJEJIBHBIX OTA-
ITAX BUOCHUHTES3A BEJIKA:

1) O6pa3oBaHue MENTUIHBIX CBA3CH a) Ucnons3yercs sneprust ATO

2) Ipucoeaunenune MPHK x 40S cyOobeaunuiie 6) Ucnonb3zyercs sueprus [ T
pubocom B) Mcnone3yercs sHeprusi cyocTpaToB
3) Ipucoeaunenne met-TPHK k MPHK u r) be3 3aTpatel sHEeprun
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cyObeIMHUIIaM pUOOCOM

4) Iepememnienne pudocomsr mo MPHK Ha

OJIMH KOZOH

5) OcBoboxIeHIE OeliKa OT prHOOCOM

6) [Ipucoeaunenue aa-TPHK k amuHoanmimsHOMY

LEHTPY
otBetsr: 1-3, 2-5,3-5,4-3,5-3,6-18,26,3a; 7-18,2a, 8-16,2a,3a,4a,5a; 9-18,2r,36,46,56,60.

Pexomenayemas jiuteparypa:
OcHoBHasi:
4. bepesoB T.T. KopoBkun b.®. buonornueckas xumus. Y 4eOHUK.-3-€ U3/1aHUE., CTEPEOTUITHOE. —
M.:OAO «M3nmarenscTBo «Meauiuaay, 2007, 704c¢.
5. Cesepun C.E., Aneitnukosa T.JI., Ocunos E.B., CunaeBa C.A. buonornuyeckas xumus. Y4eOHUK.
— 3-e uznanue., ucrpasiernoe. — M.: OO0 «M3natenscTBO «MeAUIMHCKOEe HHPOPMALIMOHHOE
areaTcTBo», 2017, 496¢
6. buoxumus: Y4eOHO-METOIUYECKOE TMOCOOME NSl CTYASCHTOB MEIAMIIMHCKHX BY30B (COCTaBUTENIN
A.B. Enuxos,C.H. ITonomapesa, [1.1. {anok, O.}O. [Tonosa) - Kupos: KupoBckas rocyaapcTBeH-
Hasg MeauiuHcKas akagemus. - 2016. - 110 c.
JonoJHUTe/ILHASA JIUTEpPATypa:
1. Buonornueckast XUMus ¢ YIpaKHEeHUAMH | 3aqadamu: Yueouuk / [Toa. pea. E.C. CeBepuHna.
- 4-e w31., ucnp. - M.: I'DOTAP-Menma, 2011. - 624 c.: nn.
2. Kinanueckas 6uoxumust / Tlox. pen. B.A. Tkauyka. -M.: T'DOTAP-ME/, 2006.-360 c.

Pazneant 7, 8, 9

Tema. KosmokBuym NeS "O0men amunokucaor", "I'opmonsl", ""OOMeH HYKJIEMHOBBIX KHCJIOT',
"MaTrpu4Hble OMOCHHTE3BI"

Ilesb: npoBepUTh YPOBEHb YCBOECHUS 3HAHUH YYaIIMXCS 10 JaHHBIM TEMaM.

OO0yuarommiics 10J/I2KeH 3HATh: OCHOBHBIE ()OPMYITBI, XUMH3M, B3aUMOCBS3b U PETYIISALUI0 META00IH-
YECKUX IyTeH

OOyyarommiics 10JIKeH yMeTh: PeIaTh CHTYallHOHHbIE 3212491

OO0yuarommiicsi 10/1KeH BJIa/IeTh: OCHOBHBIMU HaBbIKaMU BBIITOJHEHMS JJAOOPATOPHBIX PadoOT.

CamocrosiTesibHAA Ay IUTOPHAsi pa00oTa 00y4ar0IMXCsl M0 Teme:
1. PeuuTh TeCTOBBIE 3aJaHUS.
1. MOJIEKVIJIA IHK BBIITOJIHAET ®YHKIUIO:
1) XpaHEHUs TeHETUYEeCKOW HHPOPMALIUH
2) mepeHoca reHeTHUeCKOi HH(OPMAIIMH U3 spa B IUTOILIA3MY
3) BOCHPOM3BEJCHHUS T€HETUIECKOW HHPOPMALIUH
4) mepenayu reHeTUUECKOM HH(POPMAIIMH B ITPOLIECCE TPAHCIISIIIUH
2. OCHOBHBIM THUIIOM PEIUJIMKAIIMY, XAPAKTEPHBIM JJIS1 )KUBOW TTPUPOJIbI, SIB-
JAETCA:
1) KoHCepBaTUBHAsS
2) TOlyKOHCEpBAaTUBHAS
3) amcnepcuBHas
3. PACIUIETAIOIIMM BEJIKOM MOJIEKVYJIbI JIHK ABJISIETCA:
1) PHK-nomumepaza
2) JIHK-nwurasa
3) JHK-nonumepasa
4) tomouzomepasa
5) JIHK-xenuka3za
4. CHUHTE3 PHK HA MATPUILIE IHK HA3BIBAETCAI:
1) TpaHcKpuHIIHEit
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CoNoaR~WONE

2) peruMKaiuei
3) TpaHcasmei
BOCITPOU3BEJAEHUE (YABOEHHWE) MOJIEKVYJI JIHK B ITPOLIECCE AEJIEHUA KIIETKHA
HA3BIBAETCH:
1) TpaHCcKpuIIIHEit
2) peruMKaiuei
3) TpaHcasmei
CHUHTE3 BEJIKA HA MATPUIIE PHK HA3BIBAETCSI:
1) TpaHcKpuIIHEit
2) peruMKaiuei
3) TpaHcasmei
CHUHTE3 PHK HA MATPUIE IHK OCYIIECTBJISETCH 10 [TPUHLIUITY:
1) obpaTHO¥ cBsA3U
2) KOMILTMMEHTApPHOCTH
3) ciyuaiiHoro Habopa
ITPOCTPAHCTBEHHOE COOTBETCTBUE BEHIECTB APYT IPYT'Y HA3SBIBAETCA:
1) KOMILTUMEHTAPHOCTHIO
2) crepeon3oMepueit
MOYEBAA KHCJIOTA HE OBPA3YETCA B OPTAHU3ME I1PU PACITAJIE:
1) agenuna
2) TyHUHA
3) tpunrodana
4) kcaHTHHA
5) rumoxkcaHTHHA

WWNPNDNWNDDN -
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N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.

27.
28.

. OTBETUTD Ha BOIIPOCKHI IO TEME 3AHATUH

OcHoBHbIE (pyHKIMM OenkoB B opranu3Me. Ponb Oenka B mUTaHuM 4enoBeka. buosnorndeckas neH-
HOCTB MHIIEBBIX 0eNKOB. [1oIHOIIEHHBIE 1 HEMOJTHOLEHHBIE OeNIKH. A30TUCTHII OanaHc.
IlepeBapuBanue 6enkoB B xkenynake. [Iponeccs! nuieBapeHus 6enkoB B kuieyHuke. [Iporeonuruye-
cKkue (hepMEHTHI MAHKPEATUYECKOTO M KHUIIEYHOTO COKA. |'HMeHWE aMUHOKHUCIOT B KHUIIEYHHUKE H
00e3BpeKUBaHNE TOKCUYECKUX MPOYKTOB THUCHMSL.
3aMeHUMbIE U HE3aMEHUMblE AMUHOKUCIOTHI. BUOCHHTE3 3aMEHHUMBIX aMHUHOKHUCIIOT C HCIOJIb30Ba-
HUEM IUIIOKO3bI. ['TII0OKOHEeoreHe3 3 aMMHOKHUCIIOT: PEryJIsaiusl, (PU3N0JI0THYecKOe 3HaUeHHUE.
TpancamunupoBanue aMMHOKUCIIOT. CenMpUUHOCTh TpaHCAaMHMHA3. 3HAYEHUE peakluil TpaHcaMu-
HUPOBaHMSL.
Jle3aMUHUPOBaHKE aMUHOKHUCIIOT. XapaKTepUCTHKA OKCHJIa3 aMMHOKHUCIIOT U INIyTaMaTIeruporeHa-
3bl. XMMH3M OKHCIUTEIBHOIO 1€3aMUHUPOBAHUS.
Henpsimoe nezaMuHUpOBaHME aMUHOKHUCIIOT: TIOCJIE0OBATEILHOCTD PEaKkIuii, (pepMeHTHI, OHoIoTnYe-
CKO€ 3Ha4yeHue.
OCHOBHBIE ITYTH MEKXYTOYHOTO 0OMEHA aMUHOKHCIIOT: PeaKkInu JeKapOOKCUIMpoBaHus (00pa3oBa-
HUE U pacnaj] OMOTeHHBIX aMHUHOB).
Karabonusm amunokucior. O6pazoBaHue, TpaHCHOPT U 00€3BpeKUBaHUE aMMUaka. buocunres mo-
YEBUHBI: TIOCIIEIOBATEILHOCTh PEAKIUH, “IBYXKOJIECHBIN Besocurnen ~ Kpebca.
OcTaTtouHblil a30T KpoBU. BennuumHa CyTOYHOrO BBIIEIEHHUSI MOUEBHMHBI. 3HAUEHUE OIPEICIICHUS
OCTaTOYHOT'O a30Ta U MOYEBHHBI B KpOBH U Moue. [ 'unepammonuemus. Llutpyminnemust.
OO6meH QeHnnaiannHa ¥ THpO3uHA. MOJIeKyIIsipHast TaTOJIOTUsl OOMEHa 3THX aMUHOKHUCIIOT.
OOMeH MEeTHOHMHA M peaklUu TpaHcMeTHiInpoBaHus. K uemy BeJieT HelocTaTOK MeTHOHUHA B MuUILe?
I'myratnon: crpoeHne U GyHKIMH B OpraHUu3Me.
V. OBMEH HYKJIEOTHUIOB.

Hyxneonporeuas! u HykiienHoBsle kuciaoTel. Ctpykrypa JJTHK u PHK.
Uro o603HayaeT TepMUH “KOMIUIMMEHTApHOCThH? Kakue BeliecTBa B HYKJIEHHOBBIX KHCIOTaX KOM-
ruieMeHTapHsbl 1pyr apyry? Ilepeunciure npaBuna Yapradda. Uto moHUMAOT 110 KO3 PUITHEHTOM
cnenuduanoctu JJTHK?
CoennHNTE BOJIOPOAHBIMU CBSI3IMU KOMIUIMMEHTAPHbBIE YACTH JI€30KCHAJICHO3MHA U TUMHJINHA; 11U~
THJVHA U T'yaHO3WHa.
Pacnag HykieonpoTen 0B B MUIIEBAPUTENIbHOM TpakTe. HykneoTuaaelil (oHA KIETOK, MyTH €T0 MOo-
IIOJIHEHUS U PaCXOJOBaHMSI.
buocunTe3 MYypUHOBBIX HYKJICOTHIOB: HaudalbHBIE CTaguu OT pubo30-5-hochara 10 5-
¢bochopuboznmamMrHa: MPOUCXOXKIEHHE AaTOMOB IyPUHOBOI'O KOJIbIIA.
Pacnan nypuHOBBIX HyKieonpoTen0B. KoHIeHTpanus MO4eBOM KUCIOTHI B KpoBH. [ unepypukemus.
[Mogarpa. Cunnpom Jlema-Huxana.
Hanummre pacnaja aaeHUI0BON KUCIOTHI, BKIOYasi 00pa30BaHUE MOUEBOM KUCIIOTHI.
Hanummire pacnaj ryaHmI0BoH KUCIOTHI, BKIIIOYasi 00pa30BaHNE MOUEBOW KHUCIIOTHI.
buocunTe3 u kaTtabonu3M MUPUMHUANHOBBIX HYKJIEOTHIOB. bUOCHHTE3 N1€30KCHPHUOOHYKICOTH IOB.
Perynsanus 3Tux nponeccos.
Hanwummre pacnag IMTHIMIOBOM KUCIIOTHI, BKIIIOYasi 00pa3oBaHUeE [3-alaHUHA.

VI. BUMOCHUHTE3 HYKJIEMHOBBIX KUCJIOT U BEJIKOB.
Peruukanus JIHK: mexanusm u 6uonorndeckoe 3HadeHue. Kakoit ¢pepMeHT yuacTByeT B 3TOM MPo-
necce? OOpaTHast TpaHCKPHUIITA3a.
Yro Takoe onepoH, reH, UCTPOH, KOJIOH, aHTUKOIO0H? 113 KakuX KOMIIOHEHTOB COCTOUT ONIEPOH?
Yro takoe Tpanckpumnuus? Kakos ee Mexanuzm? Kakoii pepMeHT yuacTByeT B 3TOM npouecce? Yto
npencrasisetr coooit M-PHK? [ToctrpanckpunuuonHoe “co3peanue” PHK.
Kak moctpoens! pubocomel? KakoBa ux pyHkius B kietke? YTo npeacTaBisioT coOO0H MOIUCOMBI?
HazoBute ¢yHKIIMOHATBHBIE YHACTKH pUOOCOMBI?
Yro Takoe Tpancisanus? [lepedncnyure KOMOOHEHTHI, HEOOXOAUMBIE JIJIsl TOTO MpoIiecca.
Cunres amuHoauni-1-PHK. Cybcrparnas cnenupuynocts amunoanmi-T-PHK-cunTeras. Yro takoe
aMMHOAIWUJIaICHUIIAaThI?



29. Ctpykrypa u Ouonoruueckass poiab TPHK. Ckonpko cymectByer ux pasHoBuaHocTei? HazoBute
BakHeWmre GyHkroHanbHbie yuactkun TPHK.

30. OcHOBHBIE KOMIIOHEHTHI OETOKCHHTETHYEeCKOH cuctembl. OcHOBHBIE (a3bl TpaHcisnuu. Kak mpouc-
XOZMT CHUHTE3 MOJMIIENTUIHON LEenH B mpouecce TpaHcasiuuu? YTo sBiIeTCsl MCTOYHUKOM SHEPrUU
s 3Toro npouecca? UTo JeKUT B OCHOBE MEXaHU3Ma, 00SCIIEUMBAIOIIETO HYKHYIO ITOCIIEA0BATEIb-
HOCTb COEIMHEHHSI aMUHOKHCIIOT B CUHTE3UpYoLIeiics MoiekyJie Oenka?

31. Yro mpencrapnser co0Ooii reHeTnueckuii koa? Ha3zoBure cBOMCTBA T€HETHYECKOTO KOAA M OXapaKTe-
pU3YHTE KaKJ0€ U3 HUX.

32. AnanropHas ¢yukuus TPHK u poss M-PHK npu 6nocunrese 6enxos.

33. Perynsnumst mporieccoB OMOCHHTEe3a Oelika Ha TeHETHYECKOM YpOBHE y mpokapuoT ( Teopust JKakoba u
Momno).

34. Unaykuus u penpeccus CUHTE3a O€IKOB B KJIETKaX BBICIIMX I03BOHOYHBIX OPraHU3MOB.

VIl.  B3AMMOCBA3b OBMEHA BEIIECTB.

35. Conpspkenne ooMeHa yrieBo10B 1 TunuoB. ConpspkeHrne 0OMEHa yriieBOI0B M aMHUHOKHUCIOT. [TyTu
00pa3oBaHMs U IPEBPALEHUs IUPYyBATa.

36. ConpspkeHre oOMeHa JIMIUI0B B aMUHOKHCIOT. ComnpsbkeHue oOMeHa yriieBoI0B, JIMITUI0B U aMHHO-
KHCJIOT Ha ypoBHE 00pa3zoBaHus aneTuia-KoA u nukia TpukapOOHOBBIX KHCIIOT.

VIIl. TOPMOHBI.

37. MecTo TOPMOHOB B CHUCTEME Peryisiuuu meradbonn3ma U QyHKIui opranoB. OCHOBHBIE 3 QEKTHI,
BbI3bIBa€Mbl€ TOPMOHAMU MPU UX JEHCTBUU Ha KJICTKU-MHILCHH.

38. Knaccuukanus ropMOHOB IO XUMHYECKOMY CTPOSHHIO U 10 OnosiornyeckuM QyHKiusM. HazoBure
TOPMOHBI, OTHOCSIIIUECS K KaXKJOU TpyIIIe.

39. MexaHu3M JeiCTBUS Ha KJIETKA-MHUIIEHH OEIKOBBIX, HENTHAHBIX TOPMOHOB U KaTexonaMuHoB. Kako-
Ba OMOJIOTMYECKas pojib KACKAaJHOI'O PEryJupoBaHMs aKTUBHOCTH psiia (EpMEHTOB € IMOMOIIBIO TOp-
MOHOB?

40. MexaHu3M JIeiicTBUS Ha KJIIETKU-MUILIEHU CTEPOUIAHBIX U TUPEOUIHBIX TOPMOHOB.

41. T opMOHOUIBI: TPOUCXOKACHNE, XUMHYECKasi IPUPOAA U POJIb B opranu3Me. lIpocrarimanianHel.

42. Kakve TOpMOHBI U KaK BJIMSIOT Ha OCJIKOBBIN 00MeH?

43. Kakue TOpMOHBI U KaK BIUSIOT HA YTJIEBOIHBIA OOMEH?

44. Kakuie TOpMOHBI U KaK BIIUSIOT Ha JTUMHIHBI 0OMeH?

45. Kakue ropMOHBI U KaK BIMSAIOT Ha BOJIHO-COJIEBOM OOMEH?

46. CtpoeHue 1 OMOCUHTE3 TUPEOUAHBIX TOPMOHOB. BriusiHne Ha oOMeH BemiecTs. [ 'uno- u runeptupeo-
3bI: MEXaHU3M BO3HUKHOBEHUS U MTOCIIE/ICTBUSI.

47. Nncynun. CtpoeHue, oOpa3oBaHue U3 NMPENpPOMHCYIMHA. BinsHue Ha oOMEH yrieBOAOB, KHUPOB,
aMUHOKHCIIOT. MI3MeHeHrne oOMeHa BEIIeCTB P caxapHOM auadere.

48. KopTukocTepouJHbIE TOPMOHBI. XMMHYECKasi CTPYKTYPa OCHOBHBIX TOPMOHOB KOpPbI HA/IMOYEUYHUKOB,
UX BJIMSIHUE HA OOMEH BEIECTB.

49. AnpeHalvH U HOpaJpeHalInH, UX OMOCHHTE3, pacnaJl, BIUsSHUE Ha OOMEH BEIlEeCTB.

50. TTapaTropMoH ¥ THPEOKATBIIUTOHUH. VX BIusHUE Ha 0OMeH Kablwst U ocopa B opraHu3Me geso-
BeKa.

51. T'opMoHBI runoranamyca M Helporunodusa, UX XMMHUECKas CTPYKTypa U BIIMSHUE Ha OOMEH Be-
IIECTB.

CaMocTosiTe1bHAsi BHEAYAUTOPHAs padoTa 00y4aloluxcst o Teme:
IloaroroBka K KOJUIOKBUYMY.

Pexomenayemas iureparypa:

OcHoBHas:
1. Bepésos T.T., Kopokun b.®. buonoruueckas xumusi: YueOHUK. — 3-€ HU31l., CTEPEOTUITHOE. - M.:
OAO "UznarenscTBo "Meaumuna, 2007, 704 c.
2. buoxumust: YaeOHO-MeToInIecKoe MOCOOue JIJIs CTYICHTOB MEIUIIMHCKHUX BY30B (cocTaBuTesn A.B.
Enukos,C.H. [lonomapesa, [1.1. Lanok, O.}O. ITonoa) - Kupos: KupoBckasi rocynapcTBeHHass MeIu-
nuHckasa akagemusd. - 2016. - 110 c.
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JonotHUTe/ILHAS JIUTEpPaTypa:
1. buoxumus: Yueonuk / ITox pen. E.C. CeBepuna. - 4-¢., ucnp. - M.: I'DOTAP-Menaua, 2007. - 784
C.: WL
2. buonoruueckas XuMus ¢ yrpakHeHussMu 1 3aaadamu: Yueouuk / IToa. pen. E.C. CeBepuna. - 4-¢
u3 ., uctp. - M.: 'DOTAP-Menua, 2011. - 624 c.: uin.

Pa3nen 10 BonHo-MuHepaJbHbI 00MeH.

Tema 10.100MeH MaKp03J1€eMEHTOB.

Leab:3HaTh OCHOBHYIO POJIb MAaKPO3JIEMEHTOB B OpraHU3MeE UeIOBEKa.

3agaum: U3y4uTh OMOJIOTMYECKYIO POJIb 1 OOMEH MaKpOlJIEMEHTOB, BO3MOKHOE IPUMEHEHHUE B MEJIU-
uuHe.OCBOUTh OMOXUMHUYECKUN aHAIN3 KOJTMYECTBEHHOT'O ONPEIEICHHS KAIbLIHS B CBIBOPOTKE KPOBHU.
OO0yyaromuiics 10J15KeH 3HATH:XUMHUYECKHE CBOMCTBA U OMOJOTUYECKOE 3HAYCHHE MaKpOIJIEMEHTOB;
poJib B 0OMEHE BEIIECTB Pa3IMYHbIX MAKPOIJIEMEHTOB, X (DYHKIIMOHAILHOE U CTPYKTYPHOE 3HAUCHHE,
pedepeHTHbIe Mpeieibl U TUarHOCTHYEeCKOE 3HAaU€HUE CIBUTOB COCPKAHHSI MaKpPOIJIEMEHTOB B ChIBO-
POTKE KPOBH.

OO0yuarommiicst 10J15KeH YMeTb:OIIPEIeINTh COAepKaHue OOIIEro KalbIHsl B CHIBOPOTKE KPOBH..
OO0yuaromuiics 10/17KeH BJIa/IeTh: .0O0IIMMHA MEXaHU3MaMH B3aUMOCBSI3U MEXIY OMOJIOTHYECKON POJIBIO
MaKpO3JIEMEHTA U €r0 OOMEHOM B OpraHU3ME YeJIOBEKa.

CamMocTosiTeIbHAsI Ay TUTOPHAs padoTa 00y4aloIUXCSA M0 TeMe:

1. OTBeTHTH Ha BONPOCHI N0 TeMe 3aHATHS

1. TloHsATHE «MAaKPOIIEMEHTBI» U «MUKPOAJIEMEHTHI». [lepeunciuTe MaKpolJIEeMEeHThI, BXOISIIUE B CO-
CTaB OpraHM3Ma YeJI0BEeKa.

2. Hatpwmii: 6monornyeckas QyHKIuUs, ydacThe B OOMEHE BEIIeCTB, peepeHTHBIC BEIHMUMHBI Jabopa-
TOPHBIX NTOKa3aTesnel, CyTouHas MOTPeOHOCTb.

3. Kamii: Ononornveckasi pyHKIHS, ydacTie B 0OMEHE BEIIeCTB, pehepeHTHBIC BEIIMYNHBI JTa00paTop-
HBIX [T0Ka3aTeliel, CyTouHasi IOTpPeOHOCTb, MUILEBbIE UCTOUHUKH.

4. Kanpmwmii: Onosornyeckasi GyHKIIHS, y9acTUE B OOMEHE BEIIeCTB, pe)epeHTHBIC BETMYMNHEI Tabopa-
TOPHBIX MTOKa3aTeNei, CyTouHas MOTPEOHOCTD, MMUIIEBbIE HCTOYHUKH.

5. Maruuii: Ouonoruueckast QyHKIUs, ydyacTue B 0OMEHe BEIIeCTB, peepeHTHbIE BETHMUMHBI JJabopa-
TOPHBIX [TOKa3aTesel, CyTouHast MOTpeOHOCTh, MUIIEBbIE HCTOYHUKH.

6. Xuop: 6uonornyeckas GyHKIMS, yyacTue B 0OOMEHe BEIIEeCTB, peepeHTHbIE BETMYNHBI JabopaTop-
HBIX TTOKa3aTelel, CyTouHas MOTpeOHOCTb.

7. ®octop: 6uonornyeckass QpyHKIUA, ydacTue B 0OMeHe BellecTB, pedepeHTHbIe BEINYUHBI Jadopa-
TOPHBIX MOKa3aTeNei, CyTouHas MOTPEOHOCTD, MMUIIEBbIE HCTOUHUKH.

2. [IpakTHyecKkas MOArOTOBKA.

Jlabopamopnas paboma Ne 24.0npedenenue yposHs oo0uiezo Kaaibyus 6 coleOPOmMKe Kposu (pomoment-

puvecKum memooom, OCHOBAHHOM HA PEAKYUU ¢ 2IUOKCanb-0uc-(2-okcuanuiom)

eab padoThI: HAYIUTHCS ONIPEACIATh YPOBEHB OOIIEr0 KabIIHUsI CBIBOPOTKH KPOBH (DOTOMETPHUECKUM

METOJIOM.

MpuHuun meroaa: riaHokcanb-6uc-(2-okcuanmn) (I'BOA) obOpasyeT ¢ HOHAMH KaJbIUs B IiIe-
JIOYHOM cpejie KOMITJIEKC KPAacHOTO I[BETa, HHTEHCUBHOCTh KOTOPOT'O OMPEESIOT (POTOMETPUUYECKH.
Metoaunka npoBeaeHusi:: B npodupky BHocsaT 0,75 mut 6opatnoro Oydepa, 0,75 mia pactBopa 'BOA, ne-
pemMemunBaT u yepe3 5-10 MUHYT U3MEpSIIOT ONTHUYECKYIO TUIOTHOCTH (aOcopOuus) mpH AJIMHE BOJIHBI
540 HM (3eNeHbIi CBETOPHUIBTP) B KIOBETE C TONIUHON ontudeckoro ciost 0,5-1,0 cM OTHOCUTENBHO BO-
1Bl (xoJocTas npo0a). J{iisi MoCTaHOBKH ONBITHON MPOOKI B MPOOUPKY MocienoBaTesibHO qo0asistoT 0,75
M1 6opaTtHoro Oydepa, 0,01 ma ceiBopoTku KposH, 0,75 mi pactBopa ' BOA, nepememmBaot u uepes 5-
10 MEHYT H3MEPSIOT a0COPOIUIO B aHAIOTHYHBIX yCcIOBUsAX. CTaHAApPTHYIO MPOOY BBITOIHSIOT, HCIIOIh-
3ysl BMECTO ChIBOPOTKH KpoBHu 0,01 Mi1 cTaHIapTHOTO pacTBopa Kaiblus. Pacuer copepikaHus Kanblys B
CBIBOPOTKE KPOBH BEHITIOHSIOT TIO (hopMyIIe:

o ~ AXOJ‘I

Cx (Mmoub/n) = *Cer
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ACT - Axon

rae Cxu Cer - KoHIEHTpaIus Kainbius B onbITHOU (Cx) u cranmaptHoit npobax (Cer 2,5 MMOIIB/1T)
po6ax; Aon, Axon ¥ Acr - a0COpOITHS (ONTHYECKAs TUIOTHOCTH) OMBITHOM, XOJIOCTON M CTaHAApTHOM IPo0,
COOTBETCTBEHHO.

KanHHKO-THATHOCTHYECKOE 3HAYEHH e ONIPeIeTeHHS KATbIUs

B mna3me oxono 40% kanbuus cBsizaHo ¢ Oenkamu, cBbiie 50% HaXOAUTCS B HOHU3MPOBAHHOM
(u3HoIOTHYECKH aKTUBHOM COCTOSIHHH ).

B HOpMe B chIBOpoTKE copepkutcs 2,3-2,75 mmonb/n kaneius (noHusupoBannoro - 1,05-1,3
MMOJIB/J), B IEIbHOU KpoBH - 2,3-3,0 MMOJB/J, B CIUHHOMO3roBoM xkuakoctu - 1,00-1,35 mmons/n, B
Moue - 2,5-7,5 MMOJIB/CyT.

Pe3yabTarThi:

YBeanueHne COJCpKaHUS KalbIHsI B CBIBOPOTKE MMPOUCXOTUT MPH TUIEPIIAPATHPEO3E, TUIICPBH-
TaMuHOo3¢ D, HCTHHHOW NOMUIMTEeMHUH, OCTPOI aTpoduu KOCTHON TkaHu, Oosie3nu Ilemxera ¢ maronoru-
YECKUMU TIepEIOMaMH, aKpOMETalnH, MUEIOMHOW OOJIe3HH, TaHTPEHO3HOM IEPETOHUTE, CAPKOHJI03E,
cugapome Wuenko-KyminHra, cepieyHold HEAOCTATOYHOCTH, THUPEOTOKCHKO3€. Y OONBbHBIX € OpOH-
XOITHEBMOHUEH YBEIMYCHNE KOHIICHTPAIIUU OOBIYHO COOTBETCTBYET TSKECTH 3a00JICBaHMS.

CHMKeHHUe COJep)KaHUsl Kallbliisg HaOI0AAeTCs MPHU THIONApaTUpPeo3e, HeJOCTaTOUHOCTH BUTA-
MuHa D, uHorna nmpu cnasmMouiny y aAeTed, Ipu XpOHUYECKHX 3a00JIeBaHUSX MMOYEK, THIIOHATPHUEMHUH,
OCTPOM TIAKpEaTHTe, MUPPO3E MEUYCHU, CTAPUYECKOM OCTEOIOpPO3e, JICTIPe, MACCUBHOW reMoTpaHc]y3uu,
QJIKOTOJIU3ME; HEPE3KOe CHUKEHHE OTMEYAeTCs MPU paxuTe B paHHEM BO3pacTe, OCTPOM ayKayiose, IMo-
BhIIICHHNUU (pochaToB, neperBaHUN OOJBIIOr0 KOJIMYECTBA IUTPATHON KPOBH, NPH JICHCTBUU KaJbIU-
toHuHa, DJITA, nuypeTnkon, peHobapOuTana.

BreiBojbI:

CamocrosiTe/ibHAS BHeAyIUTOPHAsA padoTa 00y4aroIuxcs Mo TeMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsvl CMyO0eHm o8 no YKa3anHol meme:

1) Osnaxomumuvcs ¢ meopemuyeckum MAmepuaiom no meme 3aHAMUs ¢ UCNOAb30BAHUEM KOH-
CNeKmo8 JeKYull u/unu pekomMenoyemot yueoHou Jumepamypbi.

2) Omsemums Ha 60NPOCyl OJisk CAMOKOHMPOIISL
1. TloHsATHE «MAaKPOIIEMEHTHI» U «MUKPO3JIEMEHThD». [lepeunciuTe MaKpolIeMEeHThI, BXOASIIUE B CO-

CTaB OpraHM3Ma YeJIOBeKa.

2. MUKpO3IIEMEHTO3bI: ONIPECTICHHE, BUJIBL.

3) IIposepums ceou 3HaNUSA € UCNOIL308AHUEM MECMOBO20 KOHMPOIIS

OCHOBHbBIM BHEKJIETOYHBIM KATUOHOM SBJISETCA:

1) kanmii

2) HaTpuit

3) xs10p

4) xene3o

5) KanmbIui

2. KAKHME N3 XUMNYECKUX 2JIEMEHTOB BXO/IAT B COCTAB BEJIKOB:

1) narpuit

2) yriaepos

3) BosIOpOX

4) Kucmopos

5) azor

3. OCHOBHBIMH DJIEMEHTAMM CTPYKTYPHOIM OPI'AHU3AIIMN KOCTU SIBJISIOT-
CI:

1) narpuit

2) Kanuit

3) KabIHiA

4) x710p

5) docdop
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4, OCHOBHBIM NOHOM, OITPEAEJIAOIIUM ITEPEHOC BO/1bl B OPI’TAHU3ME, ABJIA-
ETCSI:
1) xanmii
2) HaTpuit
3) Kanpuuit
4) xs10p
5) MONMMANEKTPOIUTHI OCIIKOB
5. KIIOBBIIIEHMIO KOHIIEHTPALIM HATPUA B MOYE ITPUBO/INUT:
1) noBsIlIICHHOE IOTPEOJICHUE HATPHUS C THIICH
2) He(pHTax ¢ moTEpeit coei
3) mpUMEHEHUE INYPETUKOB
4) paccacbIBaHHE OTEKOB U BHIITOTOB
5) Bce mepeurcieHHoe
6. OCHOBHOM ITYTh BBIAEJIEHUA KAJIVA U3 OPTTAHU3MA:
1) xenun
2) Moua
3) kan
4) ot
5) cirona
7. YPOBEHb HATPU S B KPOBU PEI'YJIMPYET:
1) naparropmoH
2) afpeHaInH
3) anbrocTepoH
4) UHCYITHH
5) KaJabIIUTOHUH
8. HOPMA HATPU B CBIBOPOTKE KPOBU COCTABJISET:
1) 0,646 - 1,292 mmob/n
2) 2,23 - 2,57 MMOJIB/1
3) 3,5 - 5,0 Mmmouw/it
4) 135 - 145 mmonb/n
9. HOPMA KAJIM B CbIBOPOTKE KPOBU COCTABJISET:
1) 0,646 - 1,292 mmounb/n
2) 2,23 - 2,57 MMoJIB/1
3) 3,5 - 5,0 Mmmoms/1t
4) 135 - 145 mmonb/n
10. HOPMA OBIIET'O KAJIbIMA B CBIBOPOTKE KPOBU COCTABJISIET:
1) 0,646 - 1,292 mmob/n
2) 2,23 - 2,57 MMOJIB/1
3) 3,5 - 5,0 mmow/nt
4) 135 - 145 mmomb/n

4) [Toozomoeums peghepam no 0OHOMY U3 MAKpoILeMermos (IPUMEPHBIE TEMBI IPEACTaBIIC-
HBI B IPWJIOKEHUH b K paoueil mporpamme)

Pexomenayemas iureparypa:
OcHoBHasi:
1. Bepesor T.T. Kopokun b.®. buonornveckas xumusi. Y4eOHHK.-3-€ U3JaHHE., CTEPEOTUITHOE. —
M.:0AO «M3parennctBo «Memumunay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., OcumnoB E.B., Cunaea C.A. bruonorndeckast Xumusi. Y 4eOHUK.
— 3-e u3ganwue., ucnpasieHHoe. — M.: OO0 «M3natenbeTBo «MeauIHCKoe HH()OPMAIIMOHHOE
areHTcTBOY, 2017, 496¢
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3. OO6masonoxumusi: Y4eOHO-METOANYECKOe 1MocoOue sl CTYACHTOB MEIMLMHCKUX BY30B (cocTa-
Butenu A.B. Enukos,C.H. [Tonomapera, I1.1. Ilanok, O.}O. ITonosa) - Kupos: Kuposckas rocy-
JTapCcTBEHHAs MeAuIMHCKas akaaemus. - 2016. - 110 c.

JlonoJiHUTeIbHAS JINTEPaTypa:

1. buonornyeckasi XuMus ¢ ypakHeHussMu 1 3a1adamu: YueOnuk / [Tox. pen. E.C. CeBepuHna.
- 4-e w3 ., uctp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: u.

2. Tlaronoruyeckas 6noxumus /Taranosud A JI., Oneukuii O.1., Kotosuu N.JI. -M.: 2015
3. Knunanueckas onoxumus / ITox. pea. B.A. Tkauyka. -M.: I'DOTAP-ME/I, 2006.-360 c.

Tema 10.2 O6MeH MUKPO03JIEMEHTOB.

LleJsib:3HaTh POJIb OCHOBHBIX MUKPORJIEMEHTOB B OPTraHU3ME YEIOBEKa.

3agaum: u3y4uTh OMOJOTHYECKYI0 U OOMEH POJb OTAEIBHBIX MUKPOIJIEMEHTOB, BO3MOXKHOE, ITPUMEHE-
HHe B MeaunyHe. OCBOMTh OMOXMMHYECKUH aHAIN3 KOJIMYECTBEHHOTO OIPE/ICIICHHS KeJle3a B CHIBOPOTKE
KpOBH.

O0yuarommiicsi 10/2KeH 3HATH:XUMHUYECKHE CBOWCTBA M OMOJIOTMYECKYIO POJIb OTAEIBHBIX MUKPOdJIe-
MEHTOB.

pOJIb B 0OMEHE BEIIECTB OT/AENBHBIX MHUKPOIJIEMEHTOB, HX (DYHKIMOHAIBHOE M MEJUIIMHCKOE 3HAYCHHE,
pedepeHTHBIE Mpeaensl U IMarHOCTUYECKOE 3HAUCHHE CABHUTOB COJICPIKAHHS MUKPODIIEMEHTOB B CBHIBO-
POTKE KPOBH.

OO0yuarommiicsi 10/17KeH YMeThb:ONPEACIUTh COJePKAHUE XKelle3a B ChIBOPOTKE KPOBH..

OO0yuarommiicsl 10J:KeH BJIajeTh: O0IMIMMU MEXaHU3MaMH B3aUMOCBSI3H MEXKITy OMOJIOTHYECKOH POJIBIO
MHKpPO3JIEMEHTA M COCTOSTHIEM OOMEHa BEIECTB B OPraHU3Me YeJIOBEKa.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4Yarouuxcs no Teme:

1. OTBeTHTH Ha BONIPOCHI 110 TeMe 3aHSITHS

1. Knaccudukauus mukposiaemeHToB. [lonstue "Ouoreoxumuueckas MPOBUHIUA" U MOHATHE DHAEMU-
yeckux 3aboseBanuii. OCHOBHBIC MOIXOABI K MHIUBUAYAJIbHONH M KOJUIEKTUBHOW MPOQMIAKTUKE H-
JEMHYECKHUX 3a00JIeBaHUM.

2. OO0mebnonornyeckas pojb MHKPOIIEMEHTOB. Mexanm3Mm ux aeiictBus. KodakrtopHblie (QyHKIUU
MHUKPOJIEMEHTOB.

3. Teoperndeckne OCHOBBI MCIIOJIB30BAHUS COCIMHEHUI MUKPOAIEMEHTOB KaK JIEKAaPCTBEHHBIX IIpera-
paToB.

4. Ha ocHOBe M3y4eHHUsI OCHOBHOHM U JIONOJHUTENIBHOMN JUTEPAaTyphl COCTAaBUTh TAOJIMILy 110 MUKpO3Je-
mentam: Fe, Cu, Zn, Co, Mn, Ni, Cr, V, Mo, Sn, I, Se, F, Si, As. Tabnuna nomkHa coaepxarb cie-
TYIOIIUE pa3/ieibl:

- ydactue B OOMEHE BEIIECTB;

- pedepeHTHbIE BEIMYUHBI B CBIBOPOTKE (T1JIa3M€E) KPOBH;

- KJIMHMYECKas KapTUHA TUI0- U aMUKPOAJIEMEHTO30B, THIIEPMUKPO3IEMEHTO3;

- TIUUIEBbIE HCTOYHUKH;

- CyTOYHas MoTpeOHOCTH (10 BO3MOKHOCTH, J1aTh IaHHBIE IO BO3PACTHBIM IpyIIaMm);
- (papMakoJOrHUecKHe Mpenaparhl, MOKa3aHus K IPUMEHEHHUIO.

2. IlpakTHyeckasi MOArOTOBKA.

JlabopaTtopHas pabota Ne 25 Bamogpenanmponunossiiic memoo onpeoenenus cooeprcanusn xyceie3a 6

Cbl6OpOmMKeE Kposu

Heab paGoTbI:HAYUUTHCS ONPEIENATh YPOBEHb JK€JI€3a B ChIBOPOTKE KPOBH.

IIpuHuMn mMeToaa: onpeeieHne coAep X aHusl CBIBOPOTOYHOTO Kejle3a OCHOBAHO Ha €ro MpeaBapuTeb-

HOM BBICBOOO/IEHUH U3 OEIKOBOTO0 KOMIUIEKCA U MOCIEAYIOIIEM ITPOBEACHUN IBETHON peakiuu ¢ 6aTo-

(heHaHTPOTHHOM.

Metoanka npoBeaeHusi padoThbi: B IPOOUPKY BHOCIT 2 MJI CBIBOPOTKH, 2,5 MJI OMIUCTUIIMPOBAHHON

Boabl U 1,5 mun TXY, cBoboaHoli oT nmpumecH sxenes3a. [locie nepemernBanus coaepKuMoe MpoOUpKu

MOMENIAT Ha 15 MUHYT B BoJsHYI0 OaHio mpu temnepatype 90-95 °C. Cmech HeHTpUYrUpyOT NpU

2000 o6/mMun B TeueHue 20 MUHYT, OTETSAIOT 4 MJI BEpXHETo ciiosg U K Hemy mpudasisitor 0,35 mi 70%

pacTBopa anerata aMMoHus U 0,3 MJI HACHIILIEHHOTO pacTBOpa cyiabdara ruapasuna. AGcopOuuio uzme-
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PAIOT Ha OTOMETpE C 3eJCHBIM CBETO(PUIBTPOM (C 00IaCThIO MpoIycKaHus mpu aAnuHe BoaHbl 500-540
HM) WK Ha crieKTpodoromeTpe (Mpu IuHE BOJIHBI 535 HM) B KIOBETE C TOJIIUHON onTrdeckoro cios 10
MM. 3arem B mpoOupky npuiuBaioT 0,4 mu pactBopa OatodenantponuHa. [loBTOpHYIO (QoTOMETpPHIO
npoBoAsT yepe3 40 muH. B ciyuasix, eciiu He ygaeTrcst oToopaTh 4 MJI HaJI0CaA0YHON JKUJKOCTH, K MOJTY-
YECHHOMY KOJIMYECTBY HEHTpUQyraTa 100aBIsSIOT HEOOXOMUMBIN (715 ToBeACHHS 10 4 M) 00beM Ouu-
CTHJJTUPOBAHHOM BOJIBI.

[TapamienpHO cTaBAT KOHTPOJbHYIO npody. CmemmuBatoT 1 mi pactsopa TXY, 3 mu Boasl, 0,35
MJI pacTBopa anerata aMmmoHus, 0,3 MJI HACBIIIEHHOTO PacTBOpPA CEPHOKHUCIIOTO ruapasuHa. AOcopOIuo
U3MEPSIOT B YCIOBUAX (DOTOMETPHPOBAHUS OMBITHBIX MpoO. Yepe3 40 MHHYT K KOHTpPOJIbHOW IMpole
(Takke Kak W K ombITHOHN) no6aBisitoT 0,4 M1 pacTBopa 0aTopeHAHTPOJIWHA U MTOBTOPHO M3MEPSIOT ab-
copO1HIo.

CrangaptHyto npoOy IpoBOAAT cienyromumM oopaszom. K 2 mi paboyero crangapTHOro pacTBopa
(c xOHIIEHTpaIUel Kene3a 2 MKI/MIJI M OOIIUM €ro COJEepKaHUEM BO B3STOM 00beMe 4 MKT) JOTUBAIOT |
MJI OMJIMCTUIUTMPOBAHHOM BOAbI, 1 mut pactBopa TXYVY, 0,35 mu anerara ammonust, 0,3 MJI HACBIIIEHHOTO
pacTBoOpa CepHOKUCIIOro ruapasuna. Jlanee cranaapHyo npoOy o0padaThIBalOT U U3MEPSIIOT TaK XKe, KaK
onbITHYI0. M3 pe3ynbTaToB OTCUETa, MOJYy4YEHHOro Tocje npubaBieHuss 6aTopeHaHTPOINHA, BEIYUTAIOT
Pe3yabTATHI UCCIICAOBAHUS 10 IPUIMBAHMS ATOTO PEaKTHBA.

Pacuer npousBoasT o ¢popmyie:

Aon - AK
Con = + 3000
ACT - AK
rae Aon - Pa3HOCTh MEXJIY OKOHYATEIbHBIM U MPEIBAPUTEIBHBIM OTCYETOM B MPOBOJUMOM HCCIIEI0BA-
HUH, Acr - TO XKe JJI CTAaHAAPTHOTO PacTBOpa, Ax - TO K€ JUIsl KOHTPOoJIbHOU 1mpoOkI, 3000 - koapdurmeHT
nepecdera Ha 1000 mu (1) ceiBopotku (421000)/1,33; 4 - KOIMYECTBO MKT JKe€jIe3a B CTAaHIAPTHOW mpole,
1,33 - ¢daktuveckuii 00beM (M) UcCIeayeMOl CHIBOPOTKH KPOBH; Con - KOHIEHTPAIHS CHIBOPOTOYHOTO
xene3a (Mkr/im). B coorBercTBum ¢ TpeOoBaHMsiMH Sl 3HAYEHHS KOHLEHTPAIMH KeJie3a CHIBOPOTKHU
KPOBH CJIEZIyeT BBIPAXaTh B Pa3MEPHOCTH MKMOJIB/J. [l 3TOr0 HCToNb3yIoT popMyiy pacuera:
Aon = AK
Con (MKMOJIB/IT) = * 53,7
ACT - AK
KinHuko-guarnocruyeckoe 3Ha4eHue onpeaeeHus xKeJjie3a

B HOpME Yy MyX4HH coziepKaHUE CHIBOPOTOUHOTO >KeJie3a cocTaBisieT 12-32 MKMOJIB/J, Y KEHIITMH
9T nokazarenu Ha 10-15% Huxe. B HOpMalIbHBIX yCIOBMSIX )Kee30 B Moue He omnpenensercs. KonueH-
Tpalus *Kee3a B CIIMHHOMO3TOBOM JKUAKOCTH - 4,12-9,31 MKMOJIb/1. Y HOBOPOKICHHBIX YPOBEHD Kele-
3a B CBIBOPOTKE BBIIIE, & PAHHEM JE€TCKOM BO3pPAcTe HUXKE, UEM Y B3POCIIbIX.

PesyabTarsl:

3HAYUTENIbHOE yBeJU4YeHHe CHIBOPOTOYHOIO >Kee3a OTMEUYaeTcsl MPHU HAclIeACTBEHHOM U BTO-
puuHOM reMoxpomaro3se. [loBbllIaeTcst ypoBeHb NpU T'eMOJUTUYECKON M aljlacCTUYeCKOM aHeMUH, pas-
JUYHBIX TEMaTUTaX, HEeIOCTaTOYHOM pacxoje jKeje3a, CBI3aHHOM C HapYIICHHWsSMU CHHTE3a TeMa
(HacneICTBEHHAs CHUIEpOaXpUCTUYECKasl aHeMHUs, pedpakTepHas CuAepoOIacTHUecKas aHeMHsl, BHI3BaH-
Hasi CBUHIIOBOM WHTOKCHKAIMEH), TAIACCEMUSX, IIUPPO3ax MEUEHH, OCTPOM TeraTuTe, NePUINTE BHUTA-
MuHa B12, u36pITOUHOI Tepanuu npenapaTtamMu keje3a, IEPHUIU03HOM aHEMUH.

I'unocuaepoMusi pe3ko BBIpAKEHA TPU THIIOXPOMHBIX JKeJIe30eUIUTHBIX aHeMusiX. [loHwmKa-
€TCsl YPOBEHb Kelle3a B CHIBOPOTKE MPH aHEMHUSX, BHI3BAHHBIX MH(PEKIIMOHHBIMU U 3JI0KaYECTBEHHBIMU
3a00JIeBaHUSIMU, HHTOKCHKAIINEH, XPOHIHUECKOW KPOBONIOTEpEH, OEPEeMEHHOCThIO, a TAaK)KEe TPH YPEMUH,
anemun Mapkuadapa-Mukenn, KBalIMOPKOPE, HEOCTATOUHOCTH B IHUIIE, HAPYIIICHUSIX BCACBIBAHMUS.

Kene3o B Moue nosiBisieTCs MpH JICUEHUH TIperapaTaMu ejes3a U B CIydasX yAajJeHHs ero u3 op-
raHH3Ma C MIOMOIIbIO KOMIUIEKCOOOpazoBaTesei.

BbIBOIBI:

3. PelmiuTh cUTYalMOHHBbIE 321241

1) Anroputm pazbopa 3a1aq

WudapkT Muokapaa, TpaBMbl B XUPYPTHUECKHE BMENIATENBCTBA MOTYT COMTPOBOXKIATHCS TPOMOO-
3aMu. OOBSICHUTE IPHYUHBI TIOBBIIICHHUS CBEPTHIBAEMOCTH KPOBH TP TaKUX matoJjorusx. J{is storo:
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A) yKa)kuTe IPUUMHBI, KOTOPbIE MOT'YT BbI3BaTh KacKaJl PEaKI1il CBEpTUBAHUS KPOBHU;
b) onummTe cocTaB MHUIMUPYIOMIET0 MEMOPAaHHOTO KOMITJIEKCA.
2) IIpumep 3amauu ¢ pa3dOPOM IO AITOPUTMY
A) pa3pylieHue KJIETOK P MEXaHW4eCKOl TpaBMe U MH(papKTe MUOKap/Ja COIPOBOKAAETCS IKC-
MO3UIMEH Ha TIOBEPXHOCTH MX IUIa3MAaTUYECKON MeMOpaHbl TKaHEBOTO (pakTopa M OTPULIATEIBHO 3apsi-
KEHHBIX (POCHOIMNUIOB U UHULIMALMY KAaCKaJa peaklUil BHEIIHEro MyTH cBepThIBaHUs KpoBU. KoHTakT
¢axropa XII ¢ cyOrHI0TENMEM MTOBPEKIECHHBIX COCYOB 3aIyCKACT pPEeaKIMy BHYTPEHHETO MyTH CBEPTHI-
BaHUs KPOBH.
b) uHumuupyonmii MeMOpaHHbBIN KOMIUIEKC BKIIFOYAET OTPULATEIBHO 3apsKeHHbIe (hocdonumnu-
16l MOJU(UIMPOBAHHON IIa3MAaTUYECKON MeMOpaHbl KIIETOK, MPOTEONIUTUYECKUH (hepMEHT — (akTop
Vlla , 6enok — akTHBaTOp — TKaHEBBINA (PaKTOP M MOHBI KAJIbIIHSL.
3) 3agaum I CaMOCTOATEIILHOTO pa3dopa Ha 3aHATUH
1. [Tepen Bamu 1Boe OONBHBIX C aHEMHUEH. Y OJHOTO U3 HUX - nedunut BuramuHa Be, a y
apyroro - Biz. Kakue uccnenoBanus cieayer MpoBeCTH, 4TOObl OTAU(EpEeHIIMPOBaTh 3TU COCTOS-
HusA? Kak U3MEHSATCS UX pe3ynbTaThl?

CamocTosiTeIbHasi BHeAyTUTOPHAsi paboTa 00y4aromuxcs 1o TeMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsvl CMy0eHm o8 no YKa3anHoll meme:

1) O3naxkomumbvcs ¢ meopemudeckum MAmepuailom no meme 3aHsmusi ¢ UCHONb308AHUEM KOH-
CNeKmo8 JeKYuil u/unu peKkoOMeHOyemMol yueOHOU Jumepamypbi.

2) Omeemumb Ha 8ONPOCHL OJisi CAMOKOHMPOJIS

1. TIpuBeauTe OOIIYIO CXeMy CHHTE3a FeMa, IyTH MOCTYIUICHHS, TPAHCIIOPTA, UCTIOIB30BAHUS U
JICTIOHUPOBAHUS JKeJIe3a B OpraHu3Me.

3) Ilposepums c8ou 3HaAHUS C UCNONL3OBAHUEM MECMOB020 KOHMPOJIsL

LEPYJIOIUIABMUH - DTO BEJIOK, CBA3bIBAIOLIWH:

1) xene3o

2) Mefb

3) #on

4) mapraserr

5) MBIIIBSK

2. TATITOI'JIOBMH - DTO BEJIOK, CBA3bIBAIOIIUI:

1) xene3o0

2) Menb

3) HuKeNb

4) K0OaNbT

5) cenen

3. U3BBITOK XEJIE3A B PETUKYJIOOHIOTEJIMAJIbHBIX KJIETKAX ITEUEHU U CEJIE-
3EHKU JAEITOHUPYETCA B:

1) depputune

2) Tpancheppune

3) LepyaoIuia3MiHe

4) reMoCHIEpUHE

4. TPAHCIIOPT XEJIE3A KPOBbIO B TEMOCHUHTE3NUPYIOIIUE KJIIETKHU ITPOUCXO-
JUT B KOMIIJIEKCE C BEJIKOM:

1) dbepputrHOM

2) TpaHcheppuHOM

3) HepyomIasMuHOM

4) reMOCHIEPUHOM

5.9TO ABJIAETCA NCTOYHUKOM XEJIE3A J1JIS1 CUHTE3A TEMA?

1) HUTOXPOMBI

2) MHOTJIOOWNH

3) depperrn
4) xaranasa
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5) METHOHMH
6. USBBBITOK KAKOI'O 3JIEMEHTA BbI3bIBAET ®JIFOOPO3:
1) xJop
2) KablHi
3) ¢rop
4) menap
5) cenen
7. KAPUEC CBA3AH C HEIOCTATKOM B OPI’AHU3ME
1) xxene3a
2) KaJbIus
3) menu
4) cTpoHIHS
8. 3HI[EMI/IqECKl/Iﬁ 305 ABJIAETCA MUKPOSJIEMEHTO30M:
1) TeXHOTCHHBIM
2) SITPOreHHBIM
3) IPUPOIHBIM SK30TCHHBIM
4) Bce MepevncIIieHHOE BEPHO
9. PABBUTHUIO ITIOJJAT'PBI CITOCOBCTBYET U3BbITOK
1) kanbuus
2) MmonubeHa
3) xobasbTa
4) xpoma
10. MOJIMBAEH SABJISIETCSA AKTUBATOPOM
1) amunassl
2) KCAaHTUHOKCH/1a3bI
3) kaTaasbl
4) dochopunasbl

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepezor T.T. KopoBkuHn b.®. buonornueckas xumusi. Y4eOHUK.-3-€ U3/JaHHE., CTEPEOTUITHOE. —
M.:0AO «M3parensctBo «Meaumunay, 2007, 704c¢.
2. CesepuHn C.E., AneitnukoBa T.JI., OcunoB E.B., Cunaea C.A. buonoruuyeckast Xumus. Y 4eOHUK.
— 3-e uznmanwue., ucrpasiernoe. — M.: OO0 «M3natenbcTBO «MeauInHCKOEe HHPOPMAIIMOHHOE
areHTcTBO», 2017, 496¢
3. OoOmasonoxumus: Y4ueOHO-METOANYECKOe MOCOOUe IS CTYICHTOB METUITMHCKUX BY30B (COCTa-
sutenan A.B. Enukos,C.H. ITonomapesa, I1.U. Ilamok, O.1O. TTonosa) - Kupos: KupoBckas rocy-
JapCTBeHHAs1 MeIUITMHCKas akagemus. - 2016. - 110 c.
JlonmosHuTEIBHAA:
1. buoxumus: Yueonuk / [Tox pen. E.C. Cesepuna. - 4-¢., ucnp. - M.: T'DOTAP-Menua, 2007. - 784
C.: ML
2. buosnoruueckas XUMus ¢ yrpakHeHus MU 1 3anadamu: YueOnuk / [lon. pex. E.C. CeBepuna. - 4-¢
3., ucnp. - M.: 'DOTAP-Menua, 2011. - 624 c.: un.
3. Kiimanueckas 6noxumust / [lon. pen. B.A. Tkauyka. -M.: TDOTAP-ME/, 2006.-360 c.

Tema 10.3: Kuc/ioTHO-111€J104HOe paBHOBecue. Buoxumust Mouu.

Heab:3HaTh (QU3MKO-XUMUYECKHE CBONCTBA U (U3HOJIOTMUECKHE MEXAaHU3Mbl PErylslUH IIeJTOYHO-
KHCJIOTHOTO PaBHOBECHSI, €T0 HapYLIECHUS U MaTOJIOTUYECKHUE KOMIIOHEHThI MOYH.

3agauu: U3y4yuTh HOPMaJbHBIE U MATOJIOIMYECKHE KOMIIOHEHTHI MOYH, TUArHOCTHYECKOE 3HAYEHUE UX
OIIpENIENIEHUS

Oo0yuawmuiicsi 10J5KeH 3HATH:POJIb MOYEK B TMOACPKAHUU TOMEOCTa3a, OMOXMMHUYECKHE MEXaHU3MbI
00pa30BaHMs MOYHU U PETYIALHUIO 3THX, 0COOEHHOCTH 0OMEHa BEIIECTB B MOYKaX, HOPMaJbHbIE U MATOJO-
rU4ecKhe KOMIIOHEHTHI MOYH.
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OO0yuaromuiicst 1015KeH YMeTh:IPOBECTH OOIIHI aHAIN3 MOYH U HCCIIEI0BaHNE HEKOTOPHIX MTOKa3aTe-
JIei 1eT0YHO-KUCIOTHOTO PaBHOBECHS U MPABUIILHO HHTEPIIPETUPOBATDH MTOJIyY€HHBIE PE3YJIbTAThI.
Oo0yuawmuiicsi 10JI2KeH BJIaJeTh: TCOPETUYECKUMH 3HAHUSIMU OB3aMMOCBSI3U KOMIIOHEHTOB MOYHU C
00OMEHOM BEIIECTB y YeJIOBEKa.

CamocTosiTesibHAsI ayIUTOPHAsI padoTa 00yYaKOIMXCsl 110 TeMe:

1. OTBeTHTH Ha BONPOCHI 110 TeMe 3aHSITHS

1. Tlonstue 06 nzoruapuu. PU3NKO-XUMUYECKUE U (PU3HOTIOTHUECKIEe MEXaHU3MBbI perynsauuu pH kpo-
BU.

2. Iloka3arenu IEIOYHO-KUCIOTHOTO PABHOBECHS.

3.  Merabonrdeckuii, Ta30BbIi, KOMIIEHCUPOBAHHBIN, HEKOMIICHCUPOBAHHBIN alli03 U alikaino3. Buabl

MeTabOIMYECKUX alli1030B.

DU3UKO-XMMHUYECKHE CBOMCTBA MOYH.

HopmanbHble cocTaBHbIE YacTH MOYM (OpraHUYECKUE U HEOPIraHUYECKHUE).

6. Ilaromoruueckue KOMIIOHEHTHI MOUYH: O€JIOK, caXxap, KPOBb, KEIUHbIE TUTMEHTHI, KETOHOBBIE TENa.
[TpyunHBI UX MOSBIEHUS B MOYE.

7. Perynsuus BoaHO-coneBoro ooMeHa. CTpoeHue U MEXaHU3M JICHCTBUS Ba30MPECCHUHA U allbI0CTEPO-
Ha.

8. PeHHMH-aHTHOTEH3MOHOBAs cHCTEMa. BUOXMMHUYECKU MEXaHU3M Pa3BUTHUS IOYCYHOU TUTICPTCH3UH.

2. [IpakTHYecKkasi MOATOTOBKA.

A) Jlabopamopnas paboma Ne 25 Knunuueckutl anaiu3 mMovu.

Lenb:.mpoBecTn OOLIMI aHANIM3 MOYM M HCCIIEIOBAaHHME HEKOTOPBIX MOKAa3aTeseil MIeNTOYHO-KUCIOTHOTO

PaBHOBECHSI U MTPABUJIBHO UHTEPIIPETUPOBATD [1OJIyUEHHBIE PE3YJIbTATHI.

Pa6orta Nel. Onpeodenenue pH mouu. [lopsanok BeimoaHeHus paboTel. Ha cepenuny unankaTopHoii Oyma-

ru “Pudan” HanocsaT 1-2 Karum vccaeyeMoi MOYH M IO M3MEHEHHIO [[BETa OJJHOW M3 OKpAIICHHBIX T0-

JIOCOK, COBIAJAIOIIEMy C OKPacKoil KOHTPOJIbHOH MOJOCHl, ycTaHaBnuBaroT pH uccnemyemoit moun. B

Hopme pH moun 5,0-7,0.

PaGota Ne2. Onpedenenue 6enxa 6 moue.

1. [Ipo6a xunsuenuem. [IpoOupky ¢ 20 KamiasiMu NaTOJIOTMYECKONM MOYM HAarpeBaroOT /10 KU-

nenus. OO0pa3oBaBIIUICS 0CAOK — MpeCcTaBisAeT co0oit 6enok u docdatel. K ropsuemy pactpo-

py noGasmstoT 1-3 kammu 1% p-pa ykcycHOM KuciaoThl. Ecny npu moAkucieHuu 0cajok pacTBO-
psetcs, 3HauuT OH 00ycioBieH hocharamu, ecnu HET — OeTKaMH MOYH.

Pabora Ne3. Kauecmeennas peaxyus na caxap 6 moue.
1.Ilpo6a Taitneca: K 10 xamisaM uccrneayemoit Mouu npuOaBisioT 3 M peakTuBa [ aiiHeca, HarpeBarT

cMech 10 KureHus. [1pyu monoxutenpbHol peakuy MOsBISETCS KUPIUYHO-KPACHOTO L[BETA OCAJOK 3a-
KHCH MEJH.

Pabota Ned. Kauecmeennoe onpeodenenue kemonogoix men 6 moue (npooa Jlubena). I1opsasiok BbI-
nonHeHus pabotel: K 5 xammsim moun no6aButh 1 karmo 10% p-pa eaxoro HaTpa u 4-5 kan p-pa Jlroro-
ns1. [lpu HanmMumm areToHa MosIBISIETCS 3anax Hoaodopma u OJ1eTHO-KENThIN 0CaoK.

Pabora NeS5. Kauecmeennoe onpedenenue KpossaHbiX nuemenmos 6 moye (beH3uounosas npooa).
[opsanok BeiosHEHUs paboTel: B npoOupky 6epyt 20 kamenab MO4M, KUMATAT U 3aTeM oxjiaxaatoT. [lo-
6aBmstoT 20 Kanenb O€H3UAMHA B YKCYCHOM KUCIIOTE M 4 KaIjiu MepeKucH Bogopoja. [Ipu Hannuuu kpo-
BSIHBIX [IMTMEHTOB MOYa OKPALINBACTCS] B CHHUN WIJIM 3€JI€HBIN [BET.

Pesynbrarst:

BriBoabr:

b) Pemuuth cuTyaniuoHHbIE 321241

1) Anroputm pazbopa 3a1aq

Mouonolt 4enoBek Ha Mpa3JHUKE NUBA BBIAI HECKOJBKO JIMTPOB HanuTka. Ha 3akycky — cymie-
Has, coneHas priOa. [IpoBeneHHas mocie npa3Huka HOYb Obljla OUYE€Hb HECIIOKOMHOM, y Hero Haboaancs
MOBBIIEHHBIN Auype3. OObACHUTE, KaK OPraHU3M MOJIOOr0 YeJoBeKa M30aBIsUICA OT JHUIIHEH KUIKO-
ctu. [{ns sToro:

A) ykaxuTe, ypoBEHb KaKOrO F'OPMOHA, YYAaCTBYIOILEIO B PEryJsIlIMM BOJHO-COJIEBOTO OOMEHa
MOBBIILIEH Y HETO B KPOBH;

o~
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b) onumure MexaHW3M €ro BIMSHHS HA MOAJEPKaHUE ONMTUMAIHLHOTO 00beMa U OCMOTHYECKOTO
JaBJICHUS I1J1a3Mbl KPOBU M MEKKJIETOUHOM KUIKOCTH.

2) IIpumep 3amauu ¢ pa3dOPOM IO AITOPUTMY

A) IoctymnieHue B Opranu3M OOJBIIOrO KOJWYECTBA BOJIbI (ITMBA) U COJIM BBI3bIBACT MOBBIIICHHE
o0BEMa KUAKOCTA M apTEPUATBHOTO JIaBIICHUSI B OpraHU3Me. Y BeIMYCHHUE apTEePHAITLHOTO JABICHUS SIB-
JISIeTCSl CUTHAJIOM, BBI3BIBAIOIIMM CEKpEIUIo KapauonuTamu npeacepaus ropmona [TH® (npencepanoro
HaTpUIYpPETUYECKOTO TOPMOHA).

b) ITH® neiicTByeT Ha KIyOOYKOBYIO 30HY MOYEK Ha CTaauu (OPMHPOBAHUS NMEPBUYHON MOYHU H
YBEJIMYMBAECT BBIBEJICHUE XJIOPU/IA HATPUS U BOJIbI. ['OPMOH MOJIAaBIISET CEKPELUIO PEHUHA, albJOCTepOHA
Y Ba30NPECCHHA, T. € OTKIII0YaeT (PYHKIIMOHUPOBAHNE CUCTEMbI PEHUH-aHTHOTEH3UH-aJIbJOCTEPOH.

3) 3amaum I CAMOCTOSTENILHOTO pa3dopa Ha 3aHITUH
1. Ouenutb coctostHue 60sbHOTO, ecnu: pH xkpoBu — 7,30; pH moun — 5,30; oGmiee coaepkanue CO2 B

KpoBU — noBeiieHo; pCO2 — 80 mm.pT.cT; SB — 45 Mmmons/n; BB — 50 mmone/n. Turpyemast Kkucnor-
HOCTb MOYH IMOBBILICHA.

2. JlaTh OLIEHKY COCTOSIHHsI OOJILHOTO TI0 JaHHBIM JlabopaTtopHoro uccieaopanus: pH kposu — 7,52; pH
mour — 7,51; obmiee konmmaectBo CO2 cHmkeno; pCO2 -25 mm.pr.ct.; BB — 73 MMmoub/it; TUTpOMET-
pUYecKasi KUCJIOTHOCTh MOYH CHIDKEHA.

3. JlabGopartopusie nanusie: pH kpoBu — 7,60; obmmee konuyectBo CO2 cHmxkeHo; p CO2 — 29 MM.pT.CT;
BB — 70 mmons/it; pH Moun — 7,45; THTpOMETpUYecKask KUCIOTHOCTh MOYM CHUKEHA. OLEHUTH Co-
CTOSTHUE OOJIBHOTO.

4. B nopme y 3nopoBoro yenoBeka: pH kposu — 7,40; pH mouu — 6,5; SB — 22 mmons/a. Y 60apHOTO -
pH xpoBu — 7,90; SB — 15 mmons/i; pH mMoun — 8,0. Ykazats:

a) TUI HAPYHICHUI KUCIOTHO-IIEIIOYHOTO PABHOBECHS;
0) BO3MO)KHbIE IPUYMHBI HAPYILIEHUH.

4. 3apanus AJs rpyNnoBoii padéoTsl

1. OO6sraHO ¢ Mouoii Beiensiercs ot 0,4 — 1,0r/cyT ammuaka. Y maneHTa 3HaYUTEILHO TIOBBIIICH ypO-
BEHb AMMOMHBIX coJIeld B Moue (710 5 I/cyT a30Ta) Mpy HEU3MEHHOM XapaKTepe MUTaHus, 0OHapyxe-
Ha r1roKo3ypusi. Kakoi cIBUT KUCIOTHO-IIEIIOYHOTO paBHOBECHS HAO0JI0MAaeTCsl y MAlMeHTa, Py Ka-
KOH MaTOJIOTHH BCTpedaeTcs?

2. Kak Oynmer M3MEHATHCS TUTPOMETPUYECKass KUCIOTHOCTh U pH MouM, ecru B MHIE MPEeo0IagaroT
MPOIYKTHI: a) KUBOTHOTO; 0) PACTUTEIHHOTO MPOUCXOKACHUSA?

3. KonmeHTpamus Kakiux KOMIIOHEHTOB MOYH U3MEHHUTCS TIPH yCKOpEeHHOM pacniaze 6enkor? [Tpu ka-
KOH MaTOJOTHH 3TO HaOo1aeTcs?

4. Kakue J0moTHUTENbHbIE OMOXUMHYECKUE UCCIIEIOBAHUSI HEOOXOAMMO MPOBECTH, YTOOBI YTOUHUTD
NPUYMHY: a) KETOHYpHH; 0) OMITUpyOUHYpHH; B)IIIIOKO3YpUH?

CamocTrosiTe/ibHAS BHeAyIUTOPHAsA padoTa 00y4yaroIuxcs Mo TeMe:
3aoanus 014 camocmoamenbHoll 6HeayOumopHoil padomsl CHy0eHm o8 no YKa3anHoll meme:
1) O3naxomumvcs ¢ meopemudeckum MAmepuailom no meme 3aHsmusi ¢ UCHONb30BAHUEM KOH-
CNeKmos eKyutl u/unu pekomeHoyemMou yueOHOU 1umepamypbl.
2) Omeemumb Ha 8ONPOCHL OJisi CAMOKOHMPOJISL
1. OObsicHUTE POJIb MOYEK B MOAJIEPKAHUN KUCIOTHO-IIIETIOYHOT'O PaBHOBECHSI.
2. KakoB MexaHn3M 00pa30BaHUs M XUMHYECKHIA COCTAB MOYH.
[TpuBeyTE MPUUMHBI MOSBICHUS B MOYE NTATOJIOTMYECKUX KOMIIOHEHTOB.
3) Ilposepums c6ou 3HaAHUS C UCNONL30BAHUEM MECMOB020 KOHMPOJISL
1. OPTAH - MUIIIEHB JUTA AJIbIOCTEPOHA:
1) noukwu
2) KOCTHAs TKaHb
3) KHIIEYHUK
4) neueHb
2. AJIbJJIOCTEPOH BJIMSET HA BOJJHO-MUHEPAJILHBI OBMEH, BbI3bIBASI:
1) BTOpHYHYIO 33€P’KKY BOJIBI B OpraHU3Me
2) yBeJIMUYCHUE TOYCYHOH peabcopOIiu HaTpHst
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3) yBeIMUEHHE COICPKAHUS HATPHS B KJICTKAX
4) BCe MepeUnCIIEHHOE BEPHO
3. BPEI'YJIALIMKY BOJIHOI'O OBMEHA B OPI'TAHU3ME ITIPUHUMAET YYACTUE:
1) Bazonpeccun
2) aJbI0CTEPOH
3) peHUH-aHTMOTEH3MHOBAsI CHCTEMa
4) BCe MEePEUNCIICHHOE BEPHO
4. BBIBEPUTE CUMIITOMbI, XAPAKTEPHBIE J1J151 TUTIEPAJIBJIOCTEPOHU3MA:
1) runepreH3us
2) monnypus
3) MOBBIIIIEHHE OCMOTHYECKOTO JAaBICHUSI
4) MOBBIIICHHAS JKaXK/IA
5) runeprimkemus
5.  BBIBEPUTE W3 IIEPEYMCJIEHHBIX  BEIIECTB COCTABJIAIOIIWE  PEHUH-
AHTHMOTEH3MHOBOM CUCTEMBI U PACIIOJIOXUTE X B ITOPAJIKE ®YHKIIMOHHUPOBA -
HUWA:
1) Auruorensus |
2) Auruorensus
3) Penun
4) Anspocrepon
5) AHrHOTEH3UHOTeH
6. [10O XUMNYECKOMY CTPOEHNIO AHTTMOTEH3UH | ABJIAETCA:
1) aunonpoTernHOM
2) TITUKOIPOTEHHOM
3) mexanenTHIoM
4) OKTarenTHI0M
7. 110 XUMHUYECKOMY CTPOEHUIO AHITMOTEH3UH |1 ABJIAETCA:
1) aunonpoTenHOM
2) NIIMKOIPOTEHHOM
3) mexanenTHIoM
4) OKTamenTHI0M
8. [1O XMMNYECKOMY CTPOEHMIO AHTMOTEH3MHOI'EH ABJISAETCA:
1) aunonpoTernHOM
2) TITUKOIPOTEHHOM
3) mexanenTHIoM
4) OKTamenTHI0M
9. HOPMAJIBHBIMHU KOMITOHEHTAMUA MOYH Y B3POCJIOT'O YEJIOBEKA ABJISIFOTCA:
1) kpeatun
2) KpeaTHHUH
3) MoueBHHA
4) rimoko3a
10. ITATOJIOTMYECKMMU KOMITIOHEHTAMMU MOYH Y B3POCJIOI'O YEJIOBEKA ABJIAKOT-
CA:
1) kpeaTun
2) KpeaTHHUH
3) MoueBrHA
4) rioKko3a

1-1; 2-2, 3-2, 4-134, 5-35124, 6-3, 7-4, 8-2, 9-3, 10-4.

Pexomenayemas iureparypa:
OcHoBHas:
1. Bepesor T.T. KopoBkun b.®. bruonornyeckas xumusi. Y4eOHHK.-3-€ U3IaHHE., CTEPEOTUITHOE. —
M.:OAO «M3natensctBo «Memuimaay, 2007, 704c.
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2. Cesepun C.E., Aneitnukona T.JI., Ocunos E.B., CunaeBa C.A. buonorudeckast xumusi. Y 4eOHUK.
— 3-e u3panwue., ucnpasieHHoe. — M.: OO0 «3narenscTBo «MenunuHcKoe HHGOPMAITMOHHOE
areHTcTBOY», 2017, 496¢
3. OOmasonoxumust: Y4eOHO-METOIUYECKOE IMOCOOHE ISl CTYJACHTOB MEIMIIMHCKUX BY30B (COCTa-
Burenu A.B. Enukos,C.H. [Tonomapesa, I1.1. Ianok, O.FO. [Tonosa) - Kupos: Kuposckas rocy-
JapCTBEHHAs: MeIUIIMHCKas akagemus. - 2016. - 110 c.
JlonoTHUTeILHAS JIUTEpPaTypa:
1. Buonmornyeckas XUMUs € yIpaXHeHUAMH U 3aaadamu: Yueouuk / IToa. pen. E.C. CeBepuna.
- 4-e w31., ucnp. - M.: I'DOTAP-Meauna, 2011. - 624 c.: un.
2. Knunnueckas ouoxumus / ITox. pea. B.A. Tkauyka. -M.: ['DOTAP-ME/I, 2006.-360 c.

Tema 10.4 UToroBoe 3ansiTHe

Iesb:npOBEPUTH YPOBEHDb YCBOEHUSI 3HAHUN YUaIlIUXCsl

OO0yuaromuiics 10J15KeH 3HATh: OCHOBHBIC (POPMYJITBI, XUMU3M, B3aUMOCBS3b M PETYIISALIAIO METa00IH-
YECKHUX MyTei

OO0yuaromuiicsi 10/I2KeH yMeThb: PEIIaTh CUTYal[MOHHBIC 3a1a4n

OOyuarommiicsi 10JI2KeH BJIaJeTh: OCHOBHBIMU HaBBIKAMU BBITMIOJTHEHUSI Ta0OPATOPHBIX paboT.

CamocTosiTe/IbHAS Ay TUTOPHAsSI padoTa 00yYaAIOIIMXCSI 110 TeMe:
IpumepHbIe TeCTOBBIE 3aaHUS
1. AMUHOKUCJIOTOU HE SBJISIETCSI:

1) netirun

2) MU3UH

3) xomuH

4) B-anaHuH

5) aprunun

2. HEUTPAJIbBHOM AMUHOKHWCJIOTOM SABJISIETCSI:
1) aprunua
2) TU3uH
3) BanuH
4)actiaparHOBasi KUCJIOTa
5) ructuanH

3. BUITOJISIPHBIN KOH MOHOAMWHOMOHOKAPBOHOBOM AMUHOKKCJIOTHI 3APSI-
JKEH:

1) oTpHnaTensHO

2) SNIEKTPOHEUTpaeH

3) MOJIOKHUTEITLHO

4. TIPM JIEKTPO®OPE3E B M302JIEKTPUYECKOM TOUKE IEIITUM;
1) mepemeraercs K aHOLY
2) mepeMeInaeTcs K KaToay
3) ocraercs Ha cTapTe
4) pactBopsieTCst

5. M303JIEKTPMYECKYIO TOUKY I1PU PH 9,74 UMEET:

1) acrraparuHoOBast KHCJIOTa
2) ATAaHUH

3 TJTyTaMUHOBAs KUCIIOTA
4) JIM3WH

5) TJIALUH
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1)
2)
3)
4)
5)

6. UMUHOKUCJIOTOM SBJISIETCS:
[JIALUH
LUCTENH
apruHuH
MIPOJIUH
CEpHUH

7. AMUHOKHCIJIOTBIL, BXOJSAIIME B COCTAB BEJIKOB, ABJIAKOTCS:
1) 0-aMHHOIIPOU3BOIHBIMH KAPOOHOBBIX KUCIOT
2)B-aMUHONIPOU3BOAHBIMUA KapOOHOBBIX KHCIOT
3)0-aMHUHOIIPOM3BOAHBIMU HEHACHIIICHHBIX KapOOHOBBIX KHCIIOT

8. OTITUYECKOUN AKTUBHOCTBIO HE OBJIAJAET AMNHOKHUCIJIOTA:
6) neinuH

7) HHUCTEHH

8) rimiuH

9) aprunuH

10) ananux

9. B MBODJIEKTPUYECKOM TOUKE BEJIOK:
1) uMeeT HaMMEHBIITYIO PACTBOPUMOCTh
2) o0Ja;aeT HAaMOOJIBIIICH CTCTICHBIO ~ MOHU3AIUH
3) sIBIsieTCS] KATHOHOM
4) siBrsieTCs aHHOHOM
5) neHaTypupoBaH

10. BEJIKM XAPAKTEPU3VYIOTCA:

1) amdoTepHBIMH CBOWCTBAMH

2) OTCYTCTBHEM CIICHU(HIHON MOJIEKYISIPHOI KOH(DUTYparuu

3) coxpaHeHHEM CTPYKTYPbI MOJICKYJT IIPH HATPEBAHUH

4) HeCTIOCOOHOCTHIO KPHCTATN30BATHCS

5) orcyTcTBHEM CITOCOOHOCTH BpaIaTh IUIOCKOCTh MOJISPU3AINH CBETA
11. BUYPETOBVYIO PEAKIIMIO JAIOT:

1) Bce 0-aMHHOKHUCIIOTBI

2) Bce OesKu

3) IUMEnTH/IBI

12. TPU JUIENTHIA TJIV-JIN3, ACIT-BAJI, AJTA-APT MOYXHO JIETKO PA3JIEJIUTh
METOJIOM  DJIEKTPO®OPE3A I1PH PH:

1) 12

2) 7,0

3) 3,0

13. KAYECTBEHHAS PEAKIIMA HA TTEIITUAHY IO CBSA3b HA3BIBAETCA
1) KcaHTOIIPOTEHHOBASI

2) Donst

3) HUHTHIPUHOBAS

4) buyperoBast

14, BITEPBBIE AMUHOKHWCJIOTHAS TTOCJIEJOBATEJIBHOCTH BbIJIA PACHIN®PO-
BAHA JIJIA
6) puOoHyKIea3bI
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7) remMoriioOnHa
8) murToxpoma C
9) BasompeccuHa
10) uncynuna

15. KAYECTBEHHAS PEAKIINA HA APOMATUYECKUE AMMUHOKUCIIOTBI HA3BIBA-
ETCA

1) KcaHTOIPOTEHHOBAsS

2) ®onst

3) HUHTUIPUHOBASI

4)ouyperoBas

16. METO/] KOJIMYECTBEHHOI'O OITPEAEJIEHUA BEJIKA B BUOJIOT MYECKUNX XN /-
KOCTIX HA3BIBAETCA:

1) MUKPHUHOBBIIA

2) OuypeToBbIi

3) CXJIOpHBIMPEAKTHBOM

4) OpTO-TONTYH AUHOBBIN

17. TIEPBUYHAS CTPYKTYPA BEJIKA HE XAPAKTEPU3YETCA TEM, UTO:
5) Bee popMUpOBaHUM YUACTBYIOT ClIa0bIe CBS3H
6) 3aKoaUpOBaHA FEHETHYCCKH
7) oOpa3oBaHa KOBAJICHTHBIMHU CBSI3SIMU
8) ompezessieT NOCIEAYIONIUE YPOBHH CTPYKTYPHOM OpraHu3aiiiu Oeka

18. IIETITUZIHAS CBA3b B BEJIKAX ABJIAAETCS:
1) onuHapHoi

2)IBOMHOM

3) YaCTUYHO OJMHAPHON U YACTHYHO JIBOMHOM

19. TIEIITUJHAA CBA3b B BEJIKAX UMEET ITPEUMVYILIECTBEHHO:
1) yuc-koHpUTypaLHIo
2) mpanc-KOHPHUTYPaIHIO

20. BTOPUYHASA CTPYKTVYPA BEJIKA OTKPBITA:
6) /1. Yorconom u ®@. Kpukom

7)3. duriepom

8)JI. TTonmuurOM

9)®. Canrepom

10)11. Damarom

409. TIOABEPUTE ®EPMEHTBI, PACILIEIUIAIOIMIME CBA3U MEXY MOHOMEPAMU
B YI'JIEBOJAX ITPU ITEPEBAPUBAHMU X B XXEJIYJOYHO-KMIIEYHOM TPAKTE:

1) T'moko30(a 1-4)-rmroko3a a) Caxapasa

2) I'mroko30(a. 1-2)-ppykrosa 0) Jlakraza

3) I'mroko30(a. 1-6)-rimoko3a B) MainbTaza

4) I'anakto3o(p 1-4)-riroko3a r) U3omanpTaza

5) I'moko30(P 1-4)-raroko3a 1) Amuiasa

6. 6) I'moxo3o(a 1-4)-raroko30(a 1-4) ¢) Hu ouH u3 nepeuncieHHsix GpepMeHTOB
7. -rmoko3o(al-4)...

8

410. INTIOABEPUTE HA3BAHUA K ITEPEUMCIIEHHBIM YI'JIEBOJAM:
1) I'mroko30(a 1-6)-rimoko3a a) Jlakti3a
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2) I'mroko3o(a 1-2)-ppykro3a 0) ManbsTo3a

3) I'moko30(a. 1-4)-rimoko3a B) Caxapo3a

4) (I'mroxo30(p 1-4)-riar0K030) N. r) ®parmeHT kpaxmana
5) I'amakro3o(p 1-4)-rimoko3a 1) 3omanbrosa

6) ®pykro3o(p 1-6)-ramakrosa ¢) dparMeHT LEeJUTIOI03bI

9. 7) (I'moko30(o 1-4)-rm0k030) N. K)Hu 0HO U3 IEpEUNCIIEHHBIX COSTUHCHHI

10.

411. TIOABEPUTE K INMEPEYMCJIIEHHBIM ®EPMEHTAM PEAKIINU, KOTOPLIE OHU KATA-
JIM3NPYIOT:

1) Jlakrataernaporenasa a) HeoOpatumslie peakium

2) I'excoknHaza 0) OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE

3) ®ochormokon3omepasa B) Compspkennblie ¢ cuaTe3oM AT® 6e3 yuactus LI1D
4) dochodppykTokrHA3A r) CBs13anHbIe ¢ ucnoab3oBanueM H3PO4

5) ®ochormokomyraza 1) CBsa3anHble ¢ ucnoiab3oBanuem ATO

6) [IupyBarkuHaza e)Hu ogHa U3 ATUX peakiui

11. 7) Enonaza

12. 8) dochornuiepaTkuHasa
13. 9) I'muniepoanbaeruapocdar-
14. peruaporeHasa

412. TIOABEPUTE OCOBEHHOCTU, XAPAKTEPHBLIE VLA ADPOBHOI'O, AHASPOBHOI'O
I'IMKOJIN3A:

1) IIpouecc TpedyeT nocTossHHOM perenepanuu HAJT * a) XapakTepHO TOJIBKO JIJIs a9pOOHOTO
2) Akuentopom Bogopona or HAJTH sBisiercst [JINKOJIN3a
UpyBaT 0) XapakTepHO TOJBKO JJIs1 aHA3POOHOTO
3) Conpsiken ¢ curre3om AT® npu yuactuu LI1D [JINKOJIN3a
4) SIBsieTCst ICTOUHMKOM SHEPTUH IS KIETOK, B) XapaKkTepHO JJIs1 000UX MPOIECCOB
JUTIEHHBIX MUTOXOHIPHIA r) Jly1g yKa3aHHBIX [IPOLIECCOB
5) MeTabonuThl mporecca UCIOIb3YIOTCS B HE XapaKTEepHO

aHa0oJIMYECKUX Mpolieccax
6) KoHeuHBIM IPOJYKTOM SIBJISICTCS JIAKTAT
7) TIpoTekaeT B IUTOIIa3ME KJIETOK
15.
413. B OIIBITE HA TOMOI'EHATAX MBIIIEYHOM TKAHHU M3YYAJIM AHADSPOBHbBIN
I'NIMKOJIN3. KAK USMEHUTCA CKOPOCTb AHASPOBHOTI'O PACITIAZIA T'JTKOKO3bBI B 3TOM
OIIBITE IIPU JIOBABJIEHUU B MHKYBAIIMOHHYIO CMECH BBICOKMX KOHIIEHTPAILIMIA
[NEPEUNCJIEHHBIX BEHIECTB?

1) AA® a) YBenmuuBaercs
2) AT® 0) YMenbIaercs
3) CykuuHar B) He m3mensercs
4) Iutpar

5) Auerun-KoA

16.

414. B OIIBITE HA TOMOTEHATAX MBIIIEYHON TKAHU W3VYAJIM TIPOIIECC AHAD-
POBHOI'O T'JIMKOJIM3A. KAK M3MEHUTCS KOHLEHTPALISL JIAKTATA TIPU JJOBABIIE-
HUM B MHKYBAIIMOHHYIO CMECH BBICOKMX KOHITEHTPAIIMI TTEPEUYMCJIEHHBIX BE-
L[ECTB?

1) AA® a) YBenmauBaeTcs
2) ATO 0) YMenbmaercs
3) Hurpar B) He u3mensiercs
4) Auetnin-KoA

5) HAIH

6) Mayonar
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CamocrosiTesibHAsi BHEAYAUTOPHAsi pa00Ta 00y4alomuXxcs o TeMe:
HOI[I‘OTOBKa K UTOT'OBOMY 3aHATHUIO

Pexomenayemas jiuteparypa:
OcHoBHas:
1. Bepesos T.T. KopoBkun b.®. buonornyeckas xumusi. Y4eOHUK.-3-€ U3JaHHUE., CTEPEOTUITHOE. —
M.:OAO «M3nmarensctBo «Meauiuaay, 2007, 704c¢.
2. Cesepun C.E., Aneitnukona T.JI., Ocumno E.B., Cunaea C.A. buonorudeckasi xumusi. Y 4eOHUK.
— 3-e u3nanwue., ucnpasieHHoe. — M.: OO0 «M3narenscTBo «MenuiumHckoe HHHOPMAITMOHHOE
areHTcTBO», 2017, 496¢
3. OOmasonoxumusi: Y4eOHO-METOIUYECKOE IMOCOOHE ISl CTYJACHTOB MEIMIIMHCKUX BY30B (COCTa-
Burenu A.B. Enukos,C.H. [Tonomapesa, I1.1. Ilanok, O.}O. ITonosa) - Kupos: Kuposckas rocy-
JapCTBEHHAs: MEeIUIIMHCKas akagemus. - 2016. - 110 c.
JlonotHUTeILHAS JIUTEpPaTypa:
1. buonornyeckasi XuMus ¢ ypakHeHussMu 1 3aadamu: YueOnuk / [Tox. pen. E.C. CeBepuna.
- 4-e u3n., uctp. - M.: I'DOTAP-Menaua, 2011. - 624 c.: n.
2. Kiimanueckas 6uoxumust / [lox. pen. B.A. Tkauyka. -M.: TDOTAP-ME/, 2006.-360 c.
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OENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IZKETHOE
00pa3zoBaTebHOE YUPEKICHNUE BBICIIIETO0 00pa30BaHUs
«KupoBCcKHii roCy1apCTBEHHbBIN MEIULIMHCKUN YHUBEPCUTET»
MunucrepcTBa 3paBooxpanenus Pocculickoit @enepanuu

Kadenpa omoxumun
Ipuio:xxkenune b k padoyeii mporpaMmme IMCHUAIIMHBI (MOXYJIs1)
OLIEHOYHBIE CPEJICTBA
1715l MPOBeeHN s TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAlMU 00yYaIoIuXCsl
10 JUCUMIJIMHE (MOTYJIIO)
«O0uIasg ouoxXuMua»
Crnenuansaocts 30.05.01. Menununckas 6uoxumust
Hanpasnennocts (npoduis) OIIOIT — Meaunmnckast 0MOXUMUS

®dopma 00yueHus - ouHas

1. Iloka3zaTeau n KPUTECPHUHA OLCHUBAHUA KOMIIeTEHIINii Ha PA3JTHYHBIX Talax ux (l)OpMI/I-
POBaHMsA, OIIHCAHUE KA OLHCHUBAHUSA

Tloka- Kputepun u mikanpl oueHUBaHUS O1eHO4HOE CPEACTBO
3aTenu
Heynosnerso- Y noBnerBopu- Xopormrio OT1iau4yHO JUId Te- | AT IIpoMe-
HU- i
orie PHUTEIBEHO TEILHO Kymero KyTOHHOU
BaHUA KOHTpOJ'I}I arTecTalnun

VK-1. CriocobeH 0CyIIeCTBASTh KPUTHUECKUI aHa M3 MPOOIEMHBIX CUTYAIM Ha OCHOBE CHCTEMHOT'O ITOIX0/1a, BBI-
pabaThIBaTh CTPATETHIO JICHCTBHIA

NI YK 1.2. HaxoauT v KpUTHIECKH aHATN3UPYET WH(POPMAITHIO, HEOOXOANMYIO [T PEIICHHS 3a/1a4H.

3Hath He 3naer ocoB- | He B mommHOM 3HaeT OCHOBHBIE | 3HAET OCHOBHBIE | IpPOBE- TECTHPOBA-
HBIE METOIBI 00BEME OCHOB- METObI c60pa u METOOBI cGopa " poyvHast HHE,
cOopauaHanmu3a | Hble METOJIBI amanu3a undop- | aHanusza uHpop- | PadoTa; cobeceso-
HuH(pOPMAIIUH; cOopa ¥ aHanM3a | Mall|u; CIIOCOOBI | Malluu; CrocoOpr | TECTHPO- | BaHME 1O
croco0Os! hopma- | uH(OpPMAITHH; (hopmManm3anum (hopmanmzanmu BaHUC, Grneram
JU3aMU UeJIM U | crtocoObl opMa- | LENH U METObI LIEJIA U METOABI ;Zgi?i(g
METOZBI ee JI0- JM3alMY HeIM U | €€ TOCTHKEeHUS, €€ TOCTHKEHUS GuteTam:
CTHO)KEHHS METOBI €€ J0- JIOIyCKaeT pedepar
CTIDKEHHMS, 110~ OLIMOKHU
MyCKaeT Cylle-
CTBEHHBIE OIITNO-
KU
VYwMmersh He ymeer ananm- YactuuHo ocBoe- | IIpaBuiibHO Hc- CaMOCTOSITETIBHO | TpoBe- TECTUPOBA-
3UpOBaTh, 0000- | HO yMEHHE aHa- MOJIB3YeT aHAIN3, | UCHOJNB3YeT aHa- | POYHAasd HUE;
1aTh ¥ BOCIIPH- JU3APOBATH, 00600meHNe U nu3, 06oOmenue | PabdoTa; cobecezto-
HUMaTh HHOP- 00001IaTh 1 BOC- | BOCIIPHATHE HH- 1 BOCIIPUSITHE TECTUPO- | BAaHKE IO
MaIlfo; CTaBUTh | MPUHUMATH UH- dopmaru; cra- | uHOGOPMAIIUH; BaHUC, Guneram
enb 1 Gopmy- opmanuio; cta- | BUT Lielb ¥ Op- | CTaBHT Lieb U cobecepio-
JIMPOBATh 33/1a44 | BHUTH LIEJb U MYJIMpYeT 3a1aui | (GopMyIHpyeT 231;2;;?
1o €€ JJIOCTHXKe- (dhopMyIupoBaTh o €€ JOCTUXKe- 3aj71a4u 1o e€ Jo- pedep aT’
HHIO. 3a[a4u 1o e€ 0- | HUIO. JOMYCKAeT | CTHKEHHIO.
CTH)KECHHIO. OIMOKH
Bina- He Bnaneer He nosHOCTBIO Crioco0eH uc- Brnaneer kynpTy- | npose- TECTHPOBA-
JIETH KyJlbTypOH MBIII- | BIAJEET KYJIbTY- MOJIb30BaTh PO MBILLUIEHNUS; povHadg HHE,
JICHUS; HABbIKAMU | POM MBILUICHMSI; | KYJIBTYypY MbILI- HABBIKAMHM IUCh- | PA0OTa; cobeceio-
MUCEMEHHOTO HABBIKAMU IMUCh- | JICHUS; HABBIKH MEHHOTO apry- TECTUpO- | BaHMC IO
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apryMeHTUPO-
BAHHOTO U3JI0KE-
HHSI COOCTBEHHOM
TOYKH 3PEHHSL.

MEHHOTO apry-
MEHTHUPOBAHHOTO
H3JI0KEHUS COO-
CTBEHHOM TOUKH
3pEHMUSI.

MICHMEHHOr0
apryMeHTHpO-
BAHHOT'O U3J10XKe-
HUSI COOCTBEHHOH
TOYKH 3PEHUSL.

MEHTHPOBAHHOTO
H3JI05KEHHST CO0-
CTBEHHOM TOYKU
3peHUSL.

BaHME;
cobeceno-
BaHHE TIO
ouneram;

pedepar

oueram

OIIK-1. CnocoOeH UCIOaL30BaTh U IMPUMCHSATDH (bYHI[aMeHTaIII)HLIe U NPUKIAAHBIC MEAUITUHCKUE, CCTCCTBCHHOHA-
YYHBIC 3HAaHUS JJI TOCTAaHOBKU U PCHICHUA CTaHAAPTHBIX 1 UHHOBAIIMOHHBIX 3a1a4 HpO(beCCHOHaHLHOﬁ JCATCIIBHO-

CTH

I/II[ OIIK 1.1. I/Icnom)3yeT C€CTCCTBCHHO-HAYYHbIC 3HAHUA JJIS1 IOCTAHOBKU U PCHICHUA CTAHAAPTHBIX U UHHOBAIIU-
OHHBIX 3a1a4 HpO(i)GCCI/IOHaﬂI)HOfI JCATCIBHOCTHU

3HaTh Oparmentapabie | Obmme, ©HO He | ChopmupoBaH- Cdopmuponan- poBe- TECTHPOBA-
3HAHMS O XUMH- CTPYKTYpHUPO- HBIC, HO COJep- HBIC CUCTEMATH- podHadg HHC;
4eCKOU IpUpoie BaHHBIC 3HAHUA O | JKaIME OTHEIIb- YECKHE 3HAHUSA O pabota; cobecezo-
BELIECTB; XUMHU- XMUMUYECKOM HBIE TIPOOEJIBI XMUMUYECKOM TECTUPO- | BAHKE IO
YECKUX SBJIECHHAX | MPUPOIE Be- | 3HAHWS... O XH- HPUPOJIE BE- Batue, Guneram
U Ipolieccax B IIECTB; XHUMHYE- | MUYECKOM Mpu- IIECTB; XMMHUYeE- cobecepto-
opranusme. 3a- CKUX SIBIICHHAX U | POJE BEILIECTB; CKUX SIBICHUSIX U ga}me 1o
KOHOMEPHOCTSIX npoleccax B Op- | XMMHUYECKHUX SIB- | Ipoleccax B Op- pgg:;?;’
npoTekanus pu- | raHu3Me.  3aKo- | JIGHUSX M Ipo- raiusme. 3aKo-
3HKO- HOMEPHOCTSIX eccax B opra- HOMEPHOCTSIX
XUMHYECKUX nporekanusi (Gu- | HU3ME. 3aKOHO- npoTeKanus Gu-

MPOLIECCOB B JKU- | 3UKO- MEpPHOCTSIX IIPO- | 3HKO-
BBIX CUCTEMaX. XUMHYECKHX TeKaHUsI PU3UKO- | XUMUYECKUX
[IpaBunax pabo- | MPOLIECCOB B K- | XUMHYECKUX MIPOLIECCOB B JKHU-
TBI U TEXHUKH BBIX  CHCTEMaX. | IPOLIECCOB BJKU- | BBIX CUCTEMaX.
0e30MacHOCTH B [IpaBuimax pabo- | BBIX CHCTEMaX. [IpaBunax pado-
XUMUAYECKHUX JIa- | Thl W TexHWkd | [IpaBunax pa0o- | ThI M TEXHHKH
Ooparopusix, ¢ 0€30MacHOCTH B | ThI U TEXHUKHU 0€3011acCHOCTH B
peaKkTHBaMH, XMMHUYECKUX Ja- | 0e30MacHOCTH B XMMUYECKUX Jla-
npubopamu, xKu- | OopaTopusix, C | XUMHYECKHX J1a- | OopaTopusix, C
BOTHBIMH. peaKkTHBaMH, Ooparopusix, C peaKkTUBaMHU,
mpuOOpaMu, XH- | PeaKTUBAMH, puOOpaMu, K-
BOTHBIMH. npubopamu, Kr- | BOTHBIMH.
BOTHBIMH.

Vmers | Yactuuno ocBo- | B nenom ycnem- | B nenom ycnemr- | CopmupoBan- HpoBe- TECTHPOBa-
€HHOE YMEHHE | HO€, HO HE€ CH- | HO€, HO COAEep- | HO€ YME€HHue pe- | potHad HUE;
peuaTtk THUIIOBBIE | CTEMATHYCCKH JKaiee OTIEIb- | IIaTh TUIIOBBIE | PadoTa; cobeceno-
MIPAKTUYECKUE OCYLIECTBIISIEMOE | HbIE npoOenbl | MPaKTHYECKHE TECTHpo- | BAHHC ITO
3aj1aud, TPOTHO- | YMEHWE pellarh | yMEHHE pelaTh | 3ajaud, HporHo- | BaHUC; Guneram
3UpOBaTh Pe3yJib- | TUMOBBIE  Npak- | TUIOBbIE  MPak- | 3UPOBATh PE3yJib- cobecezo-

TaThl GM3HUKO- | THYECKUE 3a7a4ud, | THUECKUE 3a]a4yd, | TaThl ¢usmko- Zii::aﬁ?
;

XUMHYECKHX MPOTHO3UPOBaTh | MPOTHO3UPOBATh | XMUMHYECKHX pedepar

TIPOIIECCOB, pesynbTaThl  (u- | pesynbraTel  (U- | MPOIIECCOB,

HalpaBIeHHE U | 3UKO- 3WKO- HampaBjeHHE |

pesyibTaTa  XU- | XUMHYECKHX XUMHYECKHX pesyibTaTta  Xu-

MHYECKAX  TIpe- | MPOIECCOB, MPOILIECCOB, MHYECKHX  TIpe-

BpallleHUH. HalpaBJCHUE U | HalpaBICHHE U | BPALLCHUM.

ITomp30BatThCst pesyibTaTta  Xu- | pesynprata  Xu- | [lomb3oBarbes

71a00paTOPHBIM MHYECKHX  TIpe- | MUYECKHX  Hpe- | Ja0opaTOpHBIM

000pyIOBaHHEM. | BpalICHHH. BpaIlICHUH. 000pyOBaHHEM.

Ocy1ecTBIATh Ilonmp3oBatTeCs Ilonmp3oBatTecs Ocy1ecTBIATh

MIOCTaHOBKY Ka- N1ab0paTOPHBIM 71a00paTOPHBIM MOCTaHOBKY Ka-

YECTBEHHBIX U o0opynoBaHHeM. | O0OpYyIOBaHHEM. | YECTBEHHBIX U

KOJIMYECTBEHHBIX | OCYyIIECTBIAT Ocy1ecTBIIsATh KOJIMYECTBEHHBIX

XUMUYECKHX MC- | MOCTaHOBKY Ka- MOCTaHOBKY Ka- XHMHUYECKUX HC-

CJIC/IOBaHMU, YECTBEHHBIX U YEeCTBEHHBIX U CIIE/IOBaHMU,

OKHCJIUTEIBHO- KOJIMYECTBEHHBIX | KOJNMYECTBEHHBIX | OKHCIMTEIIHHO-
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BOCCTaHOBUTEJIb-
HBIX PEaKIuil.
PaccunteiBaTh
CTaHIapTHEIE
XapaKTEPUCTUKHU
MIPOTECKAHUS XH-
MH9ECKOTO Tpo-
1ecca; onpeze-
JIATH KJIACcC XH-
MHYECKHX CO-

XHUMHUYECKHX UC-
CIICIOBaHMIA,
OKHUCIIUTENHHO-
BOCCTaHOBUTEIb-
HBIX pEAKLUH.
PaccunteiBaTh
CTaHIapTHBIE
XapaKTePUCTUKU
MPOTECKAHUS XU-
MHYECKOI0 Ipo-

XHUMHUYECKHMX HC-
CIICTOBaHMIA,
OKHUCIIUTENLHO-
BOCCTaHOBUTEIb-
HBIX PEAKLUH.
PaccuntriBath
CTaHIapTHEBIC
XapaKTePUCTUKU
MPOTEKAHUS XU-
MHYECKOro Ipo-

BOCCTaHOBUTEJIb-
HBIX PEaKIU.
PaccuntniBath
CTaHIapTHEBIE
XapaKTePUCTUKU
MIPOTEKAHUS XH-
MHYECKOTO TPO-
recca; onpee-
JIATH KJIacC XH-
MHYECKUX

€/IMHECHUI. necca; onpeze- necca; onpeze-
JISITH KJIAcC XH- JISITH KJacC XH-
MHYECKUX MHUYECKHX
Bna- O®parmenrapHoe | B nenom ycnem- | B menom ycnen- | YemenmiHoe U cH- | TpoBe- TECTHPOBa-
JIETh BJIaJ€HME METO- | HOE€, HO HE CHU- HO€, HO coJep- | CTEMAaTHYECKOe povHasn HHEC;
JaMH1 ITOCTAHOBKH | CTEMATHYECKOE JKariee OTAEJIb- | BJIAACHUE METO- pabora; cobeceno-
XUMHUYECKUX pe- | BIaIeHHE METO- | HbIe MPOOEITBI | TaMM MTOCTAaHOBKHK | TCCTHPO- | BaHMC IO
aKIIMif, METOIAMH | JTaMH [IOCTAHOBKU | BJIQJICHHE METO- | XUMHUYECKHX pe- | BaHHC Guneram
pPaBOTEI ¢ GHONO- | XUMHYECKHX pe- | JaMH TOCTAHOBKH | aKimii, Metogamy | COOSCen0-
rudeckuM, ¢azo- | akuuii, MeTogaMH | XMMHUYECKUX pe- | paboThl ¢ Ouomo- gaHHe 1o
BOKOHTPACTHBIM, | PabOTBI C OHMOJIO- | aKIUi{, METOJAMH | THYECKHM, (Ha3o- pggz;zx’
TOJISIPU3AIHOH- rudecknM, (a3zo- | paboThl ¢ OMONO- | BOKOHTPACTHBIM,
HBIM, JIIOMHMHHC- | BOKOHTPACTHBIM, | T'MYECKHM, (az0- | MOIAPU3ALMOH-
LICHTHBIM MHKPO- | HOJIApHU3aALOH- BOKOHTPACTHBIM, HBIM, JIFOMHUHHC-
CKOIIOM;  HaBbl- | HBIM, JIFOMHMHHC- | MOJSAPHU3ALMOH- LEHTHBIM MHKPO-
KaMH 0€30I1acHOM | IEHTHBIM MHKPO- | HBIM, JIIOMHMHHC- | CKOIIOM;  HaBbI-

paboTel B XUMH-

4yeckoil  yabopa-
TOpHH,  (HU3HUKO-
XUMUYECKUMH

METOJaMH aHaJIn-
3a

CKOIIOM;  HaBbI-
KaMu 0e30macHoi
paboOTBl B XUMH-

4yeckor Jrabopa-
TOpHuH,  (HUZHKO-
XUMHYECKHMH

METOJaMM aHaJIN-
3a.

IEHTHBIM MUKPO-
CKOIIOM;  HaBbI-
KaMu Oe30macHoi
paboTel B XUMH-

4yeckoil  Jtabopa-
TOpuH,  (PUINKO-
XUMHUYECKUMH

METOJaMH aHaJIn-
3a.

Kamu 0e30macHoOH
paboThl B XUMH-

4yeckoil  yabopa-
TOpUH,  (PU3UKO-
XUMHUYECCKUMHU

MCTOJaMHU aHaJIu-
3a.

OIIK-5. CnocobeH k opraHu3aiiui 1 OCyIECTBICHUIO MPUKIAIHBIX U MPAKTUIECKUX MPOEKTOB U MHBIX MEPOIIPHsI-
THH 110 N3yYeHNIO OMOXMMUYECKUX M (PH3HOIOTHUECKUX MPOIIECCOB U SIBIICHUN, TPOUCXOASAIINX B KJICTKE YeJIOBEKa

NJI OIIK 5.1. Opranu3zyer 1 OCyIIECTBIISET NPUKIaJHbIE U IPAKTUUYECKUE IPOEKTHI M HHbIE MEPOIIPUATHS 10 U3Y-
YEHUI0 OMOXUMHYECKHUX H (PU3UOIOTUIECKUX MTPOIIECCOB U SIBICHUH, POUCXOISIINX B KIIETKE YeIOBEKa

3HaThL Oparmenrapasle | Obmwme, Ho He | Chopmuposan- Cdopmupoan- HpoBe- TECTHPOBA-
3HaHWUA O MIPUH- CTPYKTYpHpPO- HBIE, HO COAEp- HBIE CUCTEMAaTH- po4Had HUE;
[UITaX IIaHUpPO- BAHHBIC 3HAHUA O | >KalllME OTICIb- YEeCKHUE 3HAHUA O pabora; cobeceno-
BaHUS IKCIIEpH- NPUHIMIAX TJIa- | HbIE IPOOEIHI NpUHIMNAX a- | TeCTHpo- | BaHUE 10
MEHTa, OCHOBHBIX | HUPOBAaHUS OKC- | 3HAHWS O IPUH- HHUPOBaHMsI DKC- BaHue, Guneram
JTanax nposejie- | MEpUMEHTa, OC- | LUMAax [UIAHUPO- | MEPUMEHTa, OC- C}gzg;?i%'
HUSI OKCIIEPUMEH- | HOBHBIX  JTamax | BaHHA SKCIEpH- HOBHBIX dTaax P——
TaJILHOTO MCCe- | MPOBEICHNs OKC- | MEHTA, OCHOBHBIX | MPOBEACHNS OKC~ | \oponar
JIOBaHUS, COBpe- | MEPUMEHTAIBHO- | dTanax NpoBejie- | MepUMEHTAIBHO-
MEHHBIX Teope- T'O UCCIICJOBAHMS, | HUS OKCIIEPUMEH- | IO UCCIIEJOBaHuUS,
THUYECKUX M 3KC- | COBPEMEHHBIX TaJBHOTO UCCIe- | COBPEMEHHBIX
NEPUMEHTATBHBIX | TEOPETHYECKUX W | JIOBAHUS, COBPE- | TCOPETUYECKHX M
METO/Iax uccie- JKCIIEPUMEH- MEHHBIX Teope- JKCIIEPUMEH-
JIOBaHMSI. TaJbHBIX METOJIaX | TUYECKUX M OKC- | TalbHBIX METO/AX
UCCIIe/IOBAHUSI. MEPUMEHTAILHBIX | HCCIICIOBAHHUSI.
METOJIaX uccie-
JIOBAHMSI.
Ymers | YacTuuHO OCBO- B nenom ycnemi- | B nenom ycnenr- | CopmupoBan- HpoBe- TECTHPOBa-
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€HHOE YMEHNE HOE, HO HE CH- HOE, HO COJep- HO€ YMEHUE IIPO- | pouHas HUE;
MIPOBOJAUTH HAYY- CTEMAaTHYCCKH JKalree OTaeiIb- BOJIUTH HAy4YHO- pabora; cobeceno-
HO- OCYIIECTBIISIEMOE | HbIC IPOOEIBI HCCIIEI0BATEIb- TECTUPO- BaHUE M0
HCCIIEI0BATEND- YMEHHE IIPOBO- YMEHUE IPOBO- CKMM 3KCIIepU- BaHHE, Ouneram
CKHH dKCIIEpH- JIATh HAYYHO- JIMTH HAY4HO- MEHT, aHAJIH3HU- cobeceno-
MEHT, aHAIIM3M- | MCCIIE/IOBATENb- | MCCIENOBATENb- | POBATH MOMyYeH- giigiaﬁf)
pOBaTh MOJTyY€H- | CKHI SKCIIEpHU- CKHI1 3KCIIepH- HBIE PE3yJIbTaThL, pe q)epaT’
HBIE pe3yJIbTaThl, | MEHT, aHAJIU3U- MEHT, aHaJIU3U- JleJaTh COOTBET-
JleJaTh COOTBET- | POBATH MNOJIYYEH- | POBATh IIOJIyYEH- | CTBYIOLLUE BBIBO-
CTBYIOUINE BBIBO- | HBIE PE3yJbTAThl, | HBIE pE3yJbTAThl, | JIBL
JTBL. JIenaTh COOTBET- | JeNaTh COOTBET-
CTBYIOIIIME BbIBO- | CTBYIOILLUE BBIBO-
JIBL. JBL.
Bna- @®parmentapHoe | Buenom ycrem- | Buenom ycnem- | YcmemmHoe ucu- | npose- TECTHPOBa-
JIETh BJIaJICHUE HAaBbI- | HOE, HO HE CU- HOe, HO coaep- CTEMaTHYCCKOE podHadg HUE;
KaMH MOJEIHMPO- | CTEMaTHYECKOE JKallee OTACIIb- BJIJICHHE HaBpl- | PA00Ta; cobeceio-
BaHMS U NOCTAa- | BAAAEHWE HaBbl- | HbIE MIPOOEIIBI KaMU MOJIEIUpo- | [o¢THPO™ | BaHHC IO
HOBKM  HAy4YHO- | KaMu MOJAEIHUPO- | BIAJICHUE HAaBbI- | BaHWS U IOCTa- Bagne; Oueram
HCCIIEI0BATENb- BaHMS U [1I0CTa- KaMH MOZACIUPO- | HOBKH Hay4HO- ;ZH;??;_
CKOTO  9KCIICPU- | HOBKM HAy4HO- BaHMSI U I1OCTa- HCCIIEI0BATENb- GuneTam;
MCHTa. HCCIIeI0BATEIIb- HOBKH HAay4YHO- CKOT'O 3KCIICpU- pe(bepaT
CKOI'0 DKCIEpHU- HCCIICA0BATCIIb- MCHTa
MEHTA. CKOI'0 3KCIICpU-
MEHTA.

2. TunoBbie KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEpHUaJbI

2.1. HpHMeprIﬁ KOMILJIEKT TUIIOBBIX 3aJaHUM 1JI51 OLl€HKH cq)OpMI/IPOBaHHOCTI/I KOMIICTCH-

M, KPUTEPUH OLIEHKH

Koo xkom-
nemenuuu

Komnnexkm 3a0anuii 0nsa oyenHKu chopmuposannocmu KomnemeHyuil

IIpumepHBbIe BONPOCHI K IK3aMeHY U co0eceJ0BAHUIO TeKYIero KOHTPOJIsI

YK-1

(c Nel-5, 12, 18,21, 23-24, 32-35, 42, 47, 50, 56, 59, 61, 63, 65, 68-70, 75-76, 78, 85, 89,
98-99, 101, 102, 104, 107, 113, 115, 116, 119, 122, 126, 134, 135, 137-140, 145 (noHbIi
nepeveHb BOMPOCOB — CM. 1. 2.2))

37.0cHoBHBIE (pyHKIMU OenKoB B opranuzMe. CTpyKTypHas opraHu3anus 0eJIKoBoi MoJe-
KYJIbI: 0COOEHHOCTH (POPMHUPOBAHUS IEPBUYHON, BTOPHUUHOM, TPETUYHONW U YETBEPTUYHOM
CTPYKTYpBI O€JIKOB.

38.TlepBuuHas CTpykTypa OelKOB. XapaKTepUCTUKA TENTHIHON CBs3U. Bupoas crieru-
¢u4HOCTH OEIKOB.

39. Kondopmarusi 6EIKOBBIX MOJIEKYI (BTOPUYHAS M TPETUYHAS CTPYKTYpHI). THITBI BHYT-
PUMOJIEKYJIIPHBIX CBs3el B OenKax.

40.YerBepTruHas cTpykrypa OenkoB. Kakue cBsi3u yuacTByioT B ee hopmupoBanuu? 3a-
BUCUMOCTh KOH(popMaruu O0elKoB OT NepBUYHOM CTpYKTyphl. HacneacTBeHHbIE TPOTEUHO-
naTuu (CepIOBUAHOKICTOYHAS aHEMHUS U DH3UMOIIATHH ).

41.Knaccudukanus 6enkoB. KpaTkas xapakTepHUCTHKa OTJIENbHBIX KJIaCCOB MPOCTHIX Oe-
KOB: aJIbOyMUHBI, TJIOOYJIMHBI, TPOTaMUHBI U TUCTOHBIL. [loueMy anbOyMUHBI U TJI00YIHHbI
00J1aJat0T KMCIIBIM XapaKTepPOM, a IPOTAMUHBI U TUCTOHBI — OCHOBHBIMU?

42. ®Du3UKO-XUMHUYECKHE CBOHCTBA OeNTKOB. bellku kKak KOJIOUIBI M aM(pOTEPHBIC IJICKTPO-
autbl. HazoBute GakTopbl ycTounBOCTH OeNKoB B pacTBope. UeM oOycioBieH 3apsn 6em-
KOB B pactBope? UTO Ha3bIBAIOT M303JIEKTPHUYECKON TOYKOW OCNKOB M OT YEero OHa 3aBH-
cur?

43.3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHBIX peakiuii oT TemnepaTypsl u pH. Uem 00y-
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cioBiieHO BausiHuE pH cpenbl Ha CKOPOCTh (DEPMEHTATUBHOM peaKIMu? YKaXUTE ONTH-
manbHbIA pH 11 pepMeHTOB: nerncruHa, TPUIICHHA, aMHUJIA3bl CIIIOHBIL, JTUTAa3bl KTy I0UHO-
I'o COKa

44, Xumuyeckast CTpyKTypa (pepMeHTOB. AKTHUBHBIA, CyOCTpaTHBIH M aJUIOCTEPUUYECKHIMA
LEHTPBI, UX POJIb B 00ECIICUEHUHN aKTUBHOCTHU U CHIELUPUUHOCTH (PEpMEHTOB.

45. DepMeHTHI TPOCThIE M CIOXKHBIE. JlaliTe ompeneneHue MOHATUAM “‘XOnopepMeHT”,
“armodepment”’, “kodakrop”’, “kodepmeHT”’, “mpocreTrdeckas rpymnmna ¢gepmenrta’. Ilepe-
yucauTe QyHKIHU KO(paKTOpoB (KOGEPMEHTOB U MOHOB METANIOB) B (pepMEHTHOU MoJie-
KyJIe.

46.Ha3oBuTe METalIbl, KOTOPBIE MOTYT BBIIOJIHSATH POJIb KOGAKTOPOB B (PePMEHTATUBHBIX
peakuusax. [Ipumeps! pepmMeHTOB.

TecToBble 3a1aHKsl (PAa3HOYPOBHEBbIE) ISl TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOM
arrecTanuu

1 yposensv:

1. BEJIKU XAPAKTEPU3YIOTCA:

1) amdpotepHbIME CBOIICTBaMIT™

2) OTCYTCTBHEM ClielU(pHIHON MOJCKYISIPHOI KOH(UTypaimu

3) coxpaHEHUEM CTPYKTYPbI MOJICKYJI IIPH HArPEBAHUH

4) HeCTIOCOOHOCTHIO KPHCTAIN30BATHCS

5) oTcyTCTBHEM CIIOCOOHOCTH BPaIaTh INIOCKOCTD MOJIIPU3AIIMH CBETA

2. ITPU OTPABJIEHUU 2,4-TUHUTPO-®OEHOJIOM VY I[MTAIIUEHTOB OTME-
YA-ETCH TAXKEIJAA [TMPOI'EHHAS PEAKIIMSA, [IOTOMY UTO ITPOUCXOUT:

1) BBICBOOOKICHUE 3H/IOTCHHBIXITHPOTCHOB

2) pa3001IeHNE TKAHEBOTO AbIXaHus U (HOCHOpUIMpOBaHHs*

3) HEeKpO3 ¥ LIMTONIN3 TKAHEH

4) HeoOpaTUMOE HHTUOUPOBAHUE IIUTOXPOMOKCHIA3bI

3. TUTIODHEPTETUYECKOE COCTOSAHUE  MOXET  BO3HUKHYTH
BCJIIEACTBUE NJEOUILIUTA BUTAMHWHA B1IIOTOMY UTO:

1) napymraercst OKucJIeHHe nupyBaTa*

2) TOPMO3HUTCS IbIXaTebHAs LIeTh

3) UHTHOUpYeTCs IIUTPATCHHTA3a

4. ITPU OKUCJIEHNU 1 MOJIb I''TFOKO3bI B LITK, CBA3AHHOM C JIbIXA-
TEJIbHOM LEITBIO, OBPA3ZYETCA AT®:

1)3

2)6

3) 12

4) 24*

5. JOHOPOM DJIEKTPOHOB JUTSI VKOPOUEHHOI JIbIXATEJIGHOI LIETTH
SABJIAETCA:

1) nmupysar

2) manat

3) uutpar

4) cykiuHaT*

5) o-keTormyrapar

2 yposenw:
1. TIOABEPUTE K KAXJON W3 AMUHOKHCJIIOT COOTBETCTBVIOIIEE
CBOMCTBO PAJIMKAJIA:

1) Tpu a)[ uapoduIIbHEINA ¢ AHHOHHOM TpyNION
2) Acnt 6)['unpoduiIbHBIN ¢ KATHOHHOMN TPYNION
3) Huc B) ['mapodmiibHbli He3apsHKEHHbIH
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4) Jleit r) I'uapodoOHbIit
5) Apr

6) Cep

OTBET: 1-T', 2-A, 3-B, 4-T", 5-b, 6-B.

2. [IOABEPUTE K KAXJIOMY [TIPOHYMEPOBAHHOMY TUITY CBA31 bYKBEH-
HBIA OTBET:
1) CBsa3b Mek 1y KapOOKCUIIBHBIMHU U a) [lepBuuHas cTpykTypa  aMuHO-
rpynnamMu paaruKaioB aMUHOKUCIIOT
0) Bropuunast ctpykrypa
2) CBsi3b MEXK]y 0-aMUHO U 0-KapOOKCHIIbHBIMU  B) TpeTuuHas CTpyKTypa
rpynnamMiu aMUHOKHCIIOT
3) CBsa3u MeX Iy pauKaIaMu IIHCTCHHA
4) BomopoiHbie CBS3H MEKIY NENTHAHBIMU TPYIIIAMU
5) BogopoHbie CBsI3U MEXKIY pajuKagaMi aMUHOKUCIIOT
6) I'uapodoOHbIe B3aUMOICHCTBUS PAIUKAIOB AMHHOKHCIOT
1B, 2a, 3B, 40, 5B, 6B
3. [IOJIBEPUTE K KAXJIOMY YPOBHIO CTPYKTYPHOM OPIAHU3AIH BEJI-
KA COOTBETCTBYIOIIEE ITOHSTHUE: (OK-1,ITK-20)

1) ITepBu4Has cTpyKTypa a) Kondopmanus nentuHoro ocroBa, B

2) BropuuHas ctpykrypa (OpMHUPOBAHUU KOTOPOI y4yacTBYIOT BOJOPOJHBIE
3) TperuuHas cTpyKTypa CBSI3U MEXIY NMEeNTHIHBIMU I'PYINIHPOBKAMHU

4) YerBepTHuHas CTPYKTypa 0) [lopsnok uepenoBaHusl aMUHOKUCIIOT B O€JIKax

B) IIpocTpaHCTBEHHOE PACIOJOKEHHE M XapakKTep
B3aNMOJCHCTBHUS NMENTHUIHBIX IIeIeil B OJIMTO-
MEPHOM Oenke
r) Kondopmanus mosmnenTiaHo! e,
CTAOMIM3UPOBaHHAS MEXKPATUKATLHBIMHU CBSI3SIMH
1B, 2A, 3TI', 4B

4. YCTAHOBUTH COOTBETCTBUE:

Gepmenm nupysamoecudpoceHazno2o Kogepmenm

KoMnieKca

1 )mupyBataeruaporeHasa a) JIMIOeBast KMCIO0Ta

2)aMruApoIUIOMIaleTUATpaHceasza 0) DA/

3)AUrUIPOIUIIOMIIIETUAPOTEHA3A B) THaMUHIIUpoocdaT
1B, 24,3F

3 yposens

[Tocne uHTEHCHBHOM (Qu3nMdecKoi padOThl B MEUEHb MOCTYNAET O0JbIIOE KOJIMYECTBO MO-
JIOYHOW KHCIIOTBHI.
1. Kakoii poriecc - TIIMKOJIW3 WIH TITIOKOHEOTeHe3 - OyAeT nmpeobiiagaTh U nmouemy?

A. I'mokoHeoreHes

b. I'muxonu3

B. U ot u npyroii.
2. JlakTat - OMH U3 Y4aCTHUKOB TIIOKOHeoreHesa. [loyncunraiite, CKOIBKO MOJIb JIaKTaTa
¥ MaKpOIPru4ecKuX COeTMHEHUN 3aTpauyrBaeTCs ISl CHHTE3a | MOJIb TIIFOKO3bI

A. 2 Monb naKkTaTa 1 6 MOJIb MAaKpOIPTrHUECKUX COeTMHEHUN

b. 1 monp nakTaTta u 4 MOJIb MAaKpO3PIHUECKUX COCTUHEHHM

B. 4 monb naktata u 1 MOJIb MaKpOIPrUUYECKUX COEAUHEHHM

Omeem: 14, 2A.
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IIpumepHbIe 3a1aHUS 1)1 BBITIOJIHEHUS IPOBEPOYHOI padoThI.
IIpoBepounas padora no reme «beaxkm»
Tlpumeprvie sonpocul 0151 NHOO2OMOBKU K NPOBEPOUHOU pabome.
8. CtpykTypHbIe GOpMYIIbI U KJIACCU(PUKALNIO aMUHOKHUCIIOT IO (PU3UKO-XUMUYECKIM
CBOMCTBaM.
9. LiBeTHbIE peakIUu U UX MEXaHU3MBI JJIs OEITKOB U OTAEIbHBIX AMUHOKHUCIIOT.

10. YPOBHHU CTPYKTYpPHOU OpraHu3anuu OSIKOBON MOJICKYJIIbI, CBS3H, CTA0MIN3HUPY-
IOINE KaKJIbI YPOBEHB.
11. DU3NKO-XUMUYECKUE CBOMCTBA OElKOB ((haKTOPHI YCTOMYMBOCTH OCIKOBOH MO-

JeKyJbl B PAacTBOpE, 3JIEKTPUYECKHE CBOMCTBA, AeHATypauus OeIKOB, NPUMEHEHUE oca-
JIOUHBIX PEaKIuil).

12. MeTozbl U MEXaHU3MBbI BbIJICJIIEHUS U OYMCTKY MHIUBUAYAJIbHBIX OEIIKOB.

13. YMeTs HanMcaTh NENTUABI U3 33JaHHBIX AMUHOKHUCIIOT, Ha3BaTh UX, ONPEAEIUTh
3apsi/ibl, HaNpaBJIEHUE JBMXKEHUS B I10JI€ MOCTOSIHHOTO JIEKTPUUYECKOr0 TOKA IMPHU pa3ivy-
HBIX 3HaUeHMX pH, onpenesnsaTs 30Hy HaXOKIECHUS N303JIEKTPUYECKON TOUKH OelKa.

14. Knaccugukanuio 6ekoB, XapaKTepUCTHKY OCHOBHBIX MTPEACTaBUTEINCH.
IIpoBepouHasi pa6oTa NPOBOAUTCS MO ONJIeTaM, COAePKAIMM TPH BOIPOCA

1. Hanucarp Tpu-,(T€Tpa-, NeHTa-) NENTH]I, Ha3BaTh €ro, ONPEAEIUTh 3apsj MpHU olpele-
JIEHHOM 3HaueHuH pH, yka3aTh LIBETHbBIE peakLiu, KOTOPbIE OH JaeT.

2. YerBepTHuHas CTPYKTYpa OejKa, CBA3H, €€ ONpeAesIOLIHE.

3. CuryannoHHas 33a4a: KaKUM METOJIOM MOKHO BOCIOJIB30BAThCS ISl pa3AeieHus Oe-
KOB DPa3JIM4YHOM MOJIEKYJIIPHOH Maccoil (reib-(QuibTpanusi, TUAPOIN3, pa3feauTeabHast
xpomarorpadus, 31eKTpodopes).

IIpumepHbIe TeMbl I HaNUcaHus pedepaToB
BuramuH A u ero posib B 0OMEHE BEIIECTB.
Butamun D 1 ero ponbs B 0OMeHe BEIIECTB.
Butamun B1, u ero posib B 0OMeHe BEIIECTB.
Buramun B2, u ero posib B 0OMeHe BEIIECTB.

1
2
3
4
5. Buramun PP u ero posis B 0OMeHe BeIecTs.
6. Buramunsl P u ero posib B 0OMeHe BEIIEeCTB.
7. Butamuz Bs u ero posib B 0OMEHE BEIIECTB.
8. buotuH u ero posib B 0OMEHE BEIIECTB.

9. IlaHTOTEeHOBas KHCIIOTA U €€ POJIb B OOMEHE BEIECTB.
10. Buramus B12 1 ero posib B 0OMEHE BEIIECTB.

OIIK-1

IIpumepHBIE BONPOCHI K IK3aMeHY U K c00eceJ0BAHUIO TEKYyIIero KOHTPOJIs

(c Ned, 6-8, 10-11, 13-20, 25-31, 37-41, 43-46, 48-55, 57-58, 60, 62, 64, 66-67, 70-74, 80-
84, 86-88, 90-94, 96-97, 100-101, 106, 108-114, 117-118, 120-121, 123-125, 127-133, 136,
141-144,146-155, 157-170) (moJiHblii mepevyeHb BOMPOCOB — CM. 11. 2.2))

1. Yereptuunas cTpykTypa OenkoB. Kakue cBsizu y4acTBYIOT B ee ¢popmupoBaHun? 3a-
BHUCHUMOCTb KOH(pOpMAIUK OEIKOB OT NEPBUYHOM CTpyKTyphl. HaciencTBeHHbIE TPOTEHHO-
naTuu (CeproBUAHOKIETOYHASI aHEMHSI U DH3UMOIATHN ).

2. HazoBuTe pa3HOBHUIAHOCTH CIIOKHBIX O€NKOB. UTO MpencTaBisiOT co00i MX MPOCTETH-
4eCKHUE rpyImsl?

3. Ou3MKo-XMMHUYECKHE CBOWCTBA OCNIKOB. bermkn kak KoJutowJsl U aM(OTEpHBIC JJICK-
TponuThl. HazoBure ¢akTopsl ycTolWdnBOCTH O€NKOB B pacTBope. UeM 00ycioBIeH 3apsia
0enkoB B pacTBope? UTO HA3bIBAIOT M303JEKTPUUECKON TOUKOU OCIKOB M OT 4Yero oHa 3a-
BUCUT?

4. Kakue cBoiicTBa O€JIKOB onpenesitoT ux pactBopumocts? [lepeunciure GpakTopsl, BbI-
3bIBAIOIINE OCAXIeHUE OeIKOB U3 pacTBOpoB. UTo Takoe BbicanuBaHue OenkoB? Kakoe sB-
JICHWE HA3BIBAIOT JIeHaTyparueit 6enkos? Kakue cBoiicTBa O€JIKOB H3MEHSIOTCS TIPH JICHA-
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Typauuu? Meauko-61oI0rn4eckoe 3HaueHUE BbICATMBAHUS U IEHATypalu OEIIKOB.

5. Xumuueckasi CTpyKTypa (epMEHTOB. AKTHUBHBINA, CyOCTpaTHBI M alIOCTEPUUYECKUN
LEHTPBI, UX POJIb B 00ECIICUEHUN aKTUBHOCTHU U CHIELU(PUUHOCTH (PEPMEHTOB.

6. ®epMeHTH TpPOCTbIE U CIOXHBbIE. JlaliTe oOmpenesieHue MOHATHAM ‘‘XOIopepMeHT”,
“armodepment”’, “kodakrop”’, “kodepmeHT”’, “mpocrernueckas rpymma pepmenta”’. Ilepe-
yucauTe QyHKIHHA KO(paKkTOpoB (KOGEPMEHTOB U MOHOB METANIOB) B (pepMEHTHOU MoJie-
KyJI€.

7. HazoBute MeTasIbl, KOTOPBIE MOT'YT BBINOJIHATH POJIb KOGAKTOPOB B (hepMEHTATUBHBIX
peakuusax. [Ipumeps! pepmMeHTOB.

8. CoBpeMeHHbIE TPEACTABICHUS O MEXaHU3Me AeicTBUs pepmeHToB. CTaaun pepMeHTaTHB-
HOro Katayin3a. Poib KOHOpMaLlMOHHBIX U3MEHEHUH (epMEeHTa IpU KaTalu3e.

9. Perymsiuus akTUBHOCTH (DEpMEHTOB. AKTHBATOPHI U MHTHOUTOPHI (PEPMEHTHBIX peaK-
nuid. KoHKypeHTHOe M HEKOHKYpEHTHOe MHTHOMpoBaHue. Mx mexanusm. [lpumepsr. Ou-
3MOJIOTUYECKOE 3HAUCHHUE PETYIISIIMA aKTUBHOCTH (DEPMEHTOB.

10. Maruburopsr hepMeHTOB: oOpaTUMbIE W HEOoOpaTUMBbIC, KOHKYPEHTHbIE M HEKOHKY-
peHTHbIe. AltocTepudeckue HHruOuTopsl. [Ipumepsl. [IpuMeneHe HHTHOUTOPOB B Kaue-
CTBE JIEKapCTB.

11. Kakue BemecTBa Ha3bIBarOTCA nmpodepMeHTamMu? B uem 3axmrouaercs OMOIOTHYECKUN
CMBICJI 00pa30BaHUsl HEKOTOPBIX (DEPMEHTOB B HEAKTUBHOM popme?

12. Mynsrudepmentasie cuctembl. OxapakrepusyiiTe ux tumbl. KakoBa mx Ouosoruye-
CKasi poJib?

TecroBble 3a1aHus (PAa3HOYPOBHEBbIE) /1JIsl TEKYIIEr0 KOHTPOJIA U MPOMeKYTOYH O
aTTeCcTALMH

1 yposens:
1. JUIA MOAEJIMPOBAHUA OCTPOI'O ITOPAXKEHUA ITEUEHU )KUBOTHO-

MY BHYTPUYTPOBHO BBEJIU YETBHIPEXXJIOPUCTbIN YIJIEPOU. YV XU-
BOTHOT'O PA3BWJICS IIEHTPOTJIOBY-JIIPHBII HEKPO3 ITAPEHXVMBI
[MEYEHU C ITMKOM YEPE3 34 YACA, HAYAJIM PAZBUBATLHECSH ITPU3HA-
KU TTOPAXKEHHWS I[THC. OCHOBHOM ITPUYMHOM IBUJIOCH YBEJINYE-
HUE KOHIEHTPAILIMN B KPOBU:
1) MOYEBHUHBI
2) ammuaka*
3) anerona
4) ounupyouHa*
5) kpeaTHHUHA
2. BBIBEPUTE CUMIITOMBI, XAPAKTEPHBIE JIJIA TUTTEPAJIBIOCTEPOHU3MA:
1) runeprensus*®
2) MONHypHSI
3) NOBBIIICHHE OCMOTHYECKOTO AaBICHUS ™
4) MoBBIIICHHAS JKaKIa*
5) runeprimkemMus
3. BBIGEPUTE CUMIITOMbBI, XAPAKTEPHBIE JJJII CTEPOUJHOI'O IMABETA:
1) runeprivkemMus*
2) MONHYpHS
3) KeToHeMUS
4) runepren3us*
5) runoraukeMus
4. BBIBEPUTE AMUHOKUCIJIOTBI, ITPEOBJIA JAIOIME B KOJIUTATEHE:
1) nponuu*
2) OKCHIIPOJIHH*
3) rmurue*
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4) nmu3uH

5) MeTHOHMH
5. JJIA MOJEJIMPOBAHUA OCTPOI'O TIOPAXEHHMSA TTEYHEHUW XNMBOTHOMY
BHYTPUYTPOBHO BBEJIM YETBIPEXXJIOPUCTBIN VYIJIEPO. V XKUBOTHOI'O
PA3BWICS IIEHTPOI'JIOBY-JIIPHBIM HEKPO3 IMAPEHXMMBI ITEYEHU C IIU-
KOM YEPE3 34 HACA, HAUAJIU PASBUBATbBHCS TTPU3HAKU ITOPAXEHW A ITHC.
OCHOBHOH ITPUYMHOH SIBUJIOCH YBEJIMYEHUE KOHIIEHTPAIIUU B KPOBU:

1) MOYCBHHBI

2) ammuaka*

3) anerona

4) ounupyouHa*

5) kpeaTHHHHA

6) mucrenH
2 ypoeenn:
1. YCTAHOBUTH COOTBETCTBUE MEXIY BUJIOM I'JIMKOJIM3A U ITYTEM
CUHTE3A AT®:
(1) a’poOHBIi (A) yBenmmuuBaercs
(2) anaspoOHBbIit (b) ymenbmaercs
(3) (B) He uzmensercs
Omeem: 1B, 2b

2. B OIIBITE HA TOMOTEHATAX MBIIIEYHOU TKAHU U3VYAJIU IIPO-
[MECC AHADPOBHOI'O TJIMKOJIM3A. KAK MU3MEHUTCA KOHIIEHTPA-
M1 JIAKTATA ITPU JOGABJIEHMN B MHKYBAIIMOHHYIO CMECH BbI-
COKUX KOHLIEHTPAILIMI ITIEPEUYNCJIEHHBIX BEILIECTB?

(1) Al® (A) yBennuuBaercs
(2) ATD (b) ymenbmaercs
(3) Qurpar (B) He u3mensieTcst
(4) Auetnn-KoA

(5) HAIH

(6) Manonar

Omeem: 1A, 2B, 3B, 4b, 5B, 6B

3 yposenn:

OEPMEHT ALHETMIXOJIMH3CTEPA3A KATAJIM3UPYET I'M/IPOJIU3 ALLE-
TWIXOJIMHA - HEMPOMEJIWATOPA, BBIJIEJIAIONIETOCS B CUHAIICAX XO-
JIMHOPTUYECKMX HEPBOB. ITPOAYKTBI ET'O PACITAA - AHETAT U XOJIMH
HE CIIOCOBHBI JEMCTBOBATH KAK HEMPOMEIUATOPBEL. ®OCPOPOOPTA-
HUYECKUE COEJWHEHHWS WHIMBUPYIOT ®EPMEHT B3AMMOJENCTBYS C
EI'O AKTHUBHBIM HEHTPOM. BOJIBHIMHCTBO 29TUX BEIIECTB ABJIAETCA
CWJIBbHBIMU AOAMU. HEKOTOPBIE, HATIPUMEP ®OCDPAKOJI, IIPUMEHAIOT B
KAUYECTBE JIEKAPCTBEHHbBIX CPEJICTB.

A. C KAKOM ®YHKIIMOHAJIBHOW TPYIIIIOM AKTHUBHOI'O LIEHTPA
OEPMEHTA CBA3BIBAETCA ®OCDAKOJI?

1) THONBHOU IPyNION ICTENHA

2) THIPOKCHIIBHOM TPYIIION CeprHa

3) KapOOKCHIBLHOM IPYIITOH acrapariHOBOM KUCIOTHI

b. KAK TIPY JIEUCTBUU ®OCHAKOJIA U3MEHUTCS KOJIMYECTBO ALIE-
TWIXOJIMHA B CUHAIITUYECKOM I[EJIN?

1) yBenuuuTcs

2) YMEHBIIHUTCS
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3) HEe UBMEHHTCSA
Omeem: A-2; b-1

IIpuMmepHbIe 3agaHus VIS BBINIOJHEHHUS IPOBEPOYHBIX padoT.

IIpoBepounasi padora no reMe «O0MeH HyKJIEOTHI0B»
Ipumepnsvie 6onpocwl 011 NOO20MOBKU K NPOBEPOYHOLL pabome.
1. Hyxueonporeunasl u HykjienHoBble kucioTsl. Ctpykrypa JJHK n PHK.
2. UYro ob6o3HavaeT TepMUH "KoMITMMeHTapHOCTh"? Kakue BemiecTBa B HYKJIEHHOBBIX
KHCJIOTaxX KoMIUIeMeHTapHbl apyr Apyry? Ilepeunciure npasuia Yapradda. Uro monu-
MaroT 1moJ; kodgdunuentom crienuduaHoctu JJHK?
3. CoeguHuTe BOJOPOIHBIMH CBSA3SIMH KOMIUIMMEHTApPHBIE YaCTHU JE30KCHAICHO3WHA H
THMW/IMHA; IUTU]IMHA U TYaHO3HHA.
4. Pacmaa HyKJICOTIPOTEHIOB B NMHIIEBAPUTEIHLHOM TpakTe. Hykimeoruausiii Gpoua Kie-
TOK, ITyTH €r0 MOIMOJHEHUS U PACXOJOBaHUSI.
5. buocuHTe3 MypHHOBHIX HYKJICOTHIOB: HadalbHBIC CTAANH OT prub030-5-pocdara mo 5-
bocdopubdozunammHa: MPOUCXOKICHIE aTOMOB ITyPUHOBOTO KOJIBIIA.
6. Pacmam mypuHOBBIX HYKJICOMPOTEHIOB. KOHIIEHTpamusi MOYeBOW KHCIOTHI B KPOBH.
I'unepypukemus. [logarpa. Cunnpom Jlema-Huxana.
7. HanmmmTe pacnan aaeHHIOBOI KHCIOTHI, BKJIOYast 00pa3oBaHUE MOYEBON KUCIIOTHI.
8. HanwumuTe pacnaj ryaHuaoBON KUCIOTHI, BKIIOYast 00pa30BaHUE MOYEBOM KUCIIOTHI.
9. buocunTe3s M KaTabOIM3M MUPUMHUAMHOBBIX HYKJICOTHIOB. buocuHTe3 ne3okcupubo-
HYKJICOTHUJI0B. Perysums 3Tux mpoueccos.
10. HamummTe pacnaj UMTUAWIOBOM KUCIOTHI, BKIFOYas 00pa3oBaHue [3-aJaHUHA.

IIpoBepounasi padora no reMe «bHOCHHTE3 HYKJIEMHOBBIX KHCJIOT M 0€JIKOBY.
Tlpumepnvie sonpocul 0151 nHOO20MOBKU K NPOBEPOUHOU pabome
1. Pemnukanusa JIHK: mexanusm u 6uonorudeckoe 3HaueHue. Kakoii hepMeHT yuacTByeT B
sToM nporecce? OOpaTHast TpaHCKpHUITAa3a.
2. Uto TaKkoe onepoH, reH, UCTPOH, KOJOH, aHTUKOI0H? M3 KaKMX KOMIIOHEHTOB COCTOUT
OTepoH?
3. Uro takoe Tpanckpunuus? Kakos ee mexanuzm? Kakoii ¢pepMeHT yuacTByeT B 7TOM
nporecce? Uro mpencrasiser coboit M-PHK? [TocTrpanckpunimonHoe “co3peBanue’”
PHK.
4. Kak noctpoensl pudocombl? KakoBa ux ¢pyHkus B kiaetke? YTo npeactapistoT codoit
noarcomsl? Ha3zoBuTe pyHKIIMOHAIBHBIE YyYaCTKH PHOOCOMBI?
5. Yro takoe Tpancnsauus? [lepeuncanTe KOMIOHEHThI, HEOOXOAUMBIE JIsl TOTO MPOIIeC-
ca.
6. Cunre3 amuHoami-T-PHK. Cybcrpartnas ciiennpuanocts amuHoarmi-T-PHK-
cuHTeTas. UTo Takoe aMUHOAIMIIACHUIIAThI?
7. Ctpykrypa u 6uonoruudeckas posib TPHK. Ckonbko cymiecTByeT ux pa3HOBHIHOCTEH?
Hazosure Baxneimue ¢pyHkunonaibHble yuacTku TPHK.
8. OCHOBHBIC KOMIIOHEHTHI OCJIOKCHHTETUIECKOM crcTeMbl. OCHOBHBIE (ha3bl TPAHCIISIINH.
Kak nporcxoauT CMHTE3 MONMIENTHIHON ENH B Mpoliecce TpaHcasauuu? Uto sBisercs
MCTOYHUKOM 3HEPTUU JJis 3TOro mpouecca? UTo JeXuT B OCHOBE MEXaHU3Ma, 00ecreun-
BAIOLLETO HYKHYIO I10CJIEI0BATEILHOCTh COEAMHEHNSI aMUHOKHUCIIOT B CHHTE3UPYIOIENCS
MOJIEKyJIe Oenka?
9. UYro mpencraBusieT coOoii reHeTuueckuit koa? Ha3zoBurte cBoWiCcTBa FTeHETHUECKOTO KO-
Jla ¥ 0XapaKTepHU3yNTe KaKI0€ U3 HUX.
10. Anantopnas ¢pynkius TPHK u poas M-PHK npu OuocunTese 6enKoB.
11. Perymsimus mporieccoB OMocMHTE3a Oeika Ha TEHETHYECKOM YPOBHE Y MPOKAPUOT
(Teopus XKako6a u MoHo).
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Ilpumepnuiit Ounem npoeepouHoil padomol.
1. Hanummute popmyny IUHYKI€OTHAA, cocTosmero u3 ['M® u iuTuaAnIoBOi KHCIOTHI.
2. Hanummure myprMHOBOE KOJIBLO U 0003HAUBTE IPOUCXOXKAECHUE €r0 AaTOMOB.
3. Hanummure XMMHU3M CUHTE3a TUPUMUIMHOBBIX OCHOBAHUI.
4. Yro takoe Tpanckpunuusa? OT kakux (HaKTOpOB OHA 3aBUCHT?

IIpumepHbIe TeMBI pedepaToB

1. TopMOHBI IIUTOBUAHOM JKeJIE3bl: XUMHUECKOE CTPOCHHE, (PYHKIIH, TTATOJIOTHSI.

2. 'opMOHBI KOpBI HAJJIOYEYHUKOB: XUMHUUECKOE CTPOEHHE, (YHKLIUH, TATOJIOTHS.

3. T'opMOHBI MO3TOBOTO CJIOS] HAAIOYEYHUKOB: XUMUYECKOE CTPOCHHUE, () YHKIIMH, TATOJIO-
THs.

4. T'opMOHBI IOJKEITYA0UHOI Kee3bl: XHMUYECKOE CTPOSHHUE, PYHKIIUH, TATOJIOTHsI.

OIIK-5

IIpuMepHbIe BONPOCHI K IK3aMeHY U K co0eceI0BAHMI0 TeKYIIero KOHTPOJIsS

(c Ne9, 22, 24, 36, 75, 77-79, 95, 99, 103, 105, 122, 156 (mo,1HbIii nMepeyeHb BONPOCOB —
CM. 1. 2.2))

1. IIBerHble peakiuu Ha OENKUM U AMUHOKHUCIIOTHI, UCIIOJIb30BAHUE UX B KIMHUYECKUX U
1a00PATOPHBIX UCCIICTOBAHUSX.

2. Ha yem ocHoBaHa sH3uUMOJMarHocTuka? KakoBbl HCTOUHUKU (EPMEHTOB, OOHAPYKH-
BaEMbIX B ChIBOPOTKE KpoBU? B Moue? KakoBbI 1OCTOMHCTBA 3H3UMOJUATHOCTUKU?

3. Uro noHuMmaroT noj 3H3UMoTepanueii? HazoBute TUIBI IpenapaToB, UCIOJIb3YEMbIX B
SH3UMOTEpAIIUH.

4. TlpuHUMIIBI KOJIMYECTBEHHOIO ompeseneHus ¢pepMmeHToB. EnuHunbl aktuBHOCTH. W3-
MepeHHUe aKTUBHOCTH (PEPMEHTOB C LEJIBI0 JTUATHOCTHKHU 0O0JIEe3HEH.

5. T'mokoza kpoBu: (hakTopsl, BiaMsomUe Ha ee ypoBeHb. CaxapHble kpusble. [IpunHuun
KOJIMYECTBEHHOT'O OIPEIeNICHHs TIIIOKO3bl B KpoBH. Ha30BHUTE BO3MOKHBIE NPUYHHBI T'H-
nep- ¥ runoriaukeMuil. Buapsl riaroko3ypuii. Onpezaenenue riaoko3sl B Moue. Kakue Mepbl
JOJDKEH MPEIIpPUHATH Bpay MpH AUa0ETUIECKOM, TUIIEPOCMOMOJISIPHOW ¥ TUITOTIIMKEMUYe-
cKoi kome?

6. [Ilaromnorus yrieBomHoro oomena. CaxapHslii tuader. Hapyienue yrieBoHOTO U JTH-
MUHOTO OOMEHOB ITPU ITOM 3a00JIEBaHUH.

7. Buyem cxoACTBO M pa3ianuus MEX/y cCaXxapHbIM U HECaxapHbIM Juadberamu?

8. KeronoBslie Tena. O6pa3zoBaHMe U MCIIOIB30BaHUE MX B HOpMe. KeToHorenes mpu na-
TOJIOTHH.

9. Helipo-sHAOKpUHHAS peryJsaLus JUMUIHOrO oOMeHa. BiusHue nHCyanHa, IIoKaroHa
U a/ipeHaJIMHa Ha OOMEH JKUPOB U YIJIEBOJIOB.

10. XKwupoBast uHOWIBTpALUS IEYEHU U MEXAHU3M €€ Pa3BUTHSL.

TecToBblE 3a7aHuA (pa3ﬂoypOBHeBme) AJISI TEKYIHETr0 KOHTPOJISA U HpOMe)KyTO‘lHOﬁ
aTTeCTalluu

1 yposens:
1. YV BOJIbHOI'O ®EOXPOMOITUTOMOM (TOPMOHITPOAYLIUPYIIAS OITY-
XOJIb MO3I'OBOT'O CJIOA HAATTIOYEYHHMKOB) CKOPOCTH MOBUJIN3A-
LU KUPA:
1) yBennuuBaercs™*
2) yMeHbIIaeTCs
3) He u3MeHseTC S

2. TIPEITAPATGI, UCITOJIB3YEMBIE JUUIS1 IEUEHW S ATEPOCKIIEPO3A I'MI -
KOA-PEYKTA3Y:
1) akTuBHpYIOT
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2) MHTHOHPYIOT*
3) He BIHSIOT Ha aKTUBHOCTh

3. ITIPU T'UITEPJIMIIOITPOTEMHEMMNMU | TUITIA COOEPXKAHUE TAT B ITJIA3-
ME, B3TOM HATOIIAK:
1) moBbIIIEHO*
2) CHHKEHO
3) COOTBETCTBYET HOPMAJIBLHBIM BETHYMHAM

4. Y ITAIIMEHTA 30 JIET OITPEAEJIEH KOOD®DUIIMEHT ATEPOI'EHHOCTHU,
PABHBIN 5,5. MOXKHO ITPEAIIOJIOXUTD, YTO PUCK PA3BUTHUA UBC U
JAPYT'UX OCJIOXKHEHUI ATEPOCKJIEPO3A:

1) Gospmioi*
2) yMEpeHHBII
3) MaIOBEpPOSTHBII

5. BBIBGEPUTE CUMIITOMBI, XAPAKTEPHBIE JIJI51 CAXAPHOI'O JIMABETA:
1) runepriukemus™®
2) keToHeMHusT*
3) rUIOrIMKEMUs
4) rimoko3ypus*
5) nomuypus™*
6) ankanos
7) anumo3*

2 yposeHs:
1. YCTAHOBHUTb COOTBETCTBUE MEXY BUJJOM BUTAMHHOM U TTA-
TOJIOTUEU ITPU EI'O JED®UIINTE:

(1) Tnamun (A) cebopest
(2) buotun (b) mennarpa
(3) ackopOuHOBas KUCIOTA (B) anemust
(4) ararun (T') 6epu-6epu
(5) ponmeBas xkucmora (/1) tiuera

Omesem: 11", 2A, 3]1, 4b, 5B

2. B OKCIIEPUMEHTE HA KVJIBTYPE KIJIETOK ITEHEHU U3YYAJIU TJIKOKO-
HEOI'EHE3 U3 JIAKTATA. KAK U3MEHUTCA KOHHOEHTPALIMA T'IFOKO3bI
ITPN TOBABJIEHMM B MHKVYBAIIMOHHYIO CMECH BbBICOKHNX KOHIIEHTPA-
{11 TIEPEYNCJIEHHBIX BEILIECTRB?

1) AdD (A) yBenuuuBaeTcs
(2) ATD (b) ymenbmaercs
(3) Mupysar (B) He u3mensieTcst
(4) AMOD

(5) ABunuH (MHTHOUTOP OMOTHHOBBIX (DEPMEHTOB)

(6) Manonar

Omeem: 1A, 2A, 3A, 4b, 5b, 6B

3 yposenw:

BSI3KOCTh THOMHOT'O COJIEPXKMMOT'O 3ABUCHUT OT KOHLIEHTPALIMN
MAKPOMOIJIEKVYJI B ET'O COCTABE.

A. KAKUME M3 [NEPEUUCIIEHHBIX ®EPMEHTOB YYHACTBYIOT B I'MIPO-
JIN3E MAKPOMOJIEKVYIJI?
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1) Tpuncux

2) TeKCOKHHAa3a

3) XUMOTPHUIICHH

4) ne30okcuprOOHYKIIcasa

b. KAK [TPUMEHEHMUE TTPOTEOJIMTUYECKNX ®EPMEHTOB BJIMAET HA
BSA3KOCTbL THOMHOI'O COIEPKMMOTI'0?

1) nmoBkImIaeT

2) CHIDKAETCs

3) BA3KOCTh HE MEHSETCS

Omeem: A-1, 3, 4; B-2

IIpuMepHbIe 3aJaHUs 1JIs1 BHINOJHEHUS POBEPOYHOIi padoThI

IIpoBepounas padora no reme «O0IMe MYyTH KATA00IU3MA»

1. B cycnensuto mutoxoHapuii godasuwimm 0,6 mmons/ma manara u 0,3 mmons/ma ALD.
[Tornomenue Kucnopoja, HayaBIIeecs cpaszy nocie godasnenus manata u AJ[D, yepes He-
KOTOPOE BpPEeMsI IPEKPaTUIIOCh. 3aTeM K Mpobde 100aBmIId pacTBOP PepMEeHTa TeKCOKUHA3HI
U pacTBOp IItoK03bL. [lormnorienne kucnopoaa BHOBb HA4aIoCh.

Bonpocei:

1. Ilouemy npekpaTUIOCh MOTJIOLIEHUE KUCIIOpoAa Ipu JobaBieHuu Manara u AJ1D?

2. Hanumure peakiuy KOTOPbIE MPUBOIAT K MPEKPAIICHUIO MTOTTIOMIEHUS KUCIOPOa.

3. [Touemy B0300OHOBHIIOCH MOTJIOLICHUE KHCIOPOIa MPpH A00aBIeHIH (EepMEHTA TEeKCOKH-
Ha3bl U TJTIOKO3bI.7

4. Hanmmwure peakiu, KOTOPbIE MPUBOAT K BO30OHOBJICHHUIO TOTJIOMIEHUS KUCTIOPO/Ia.

5. Kak Ha3bIBatoTCs ONUCHIBAEMbIE SIBJICHUS?

Omegemowi:
1. BenencrBue oopazoBanust AT®, koTopast sBIsS€TCS MHTUOMTOPOM JIbIXaTEIbHOMN IIETIH.
2. manat + HAJT" B okcanoanerar + HAJIH*H

HAJIH*H — npixarenbHas nemns — 3 ATO
3. BenencrBue oopazoBanust AJ1D, koTopast SIBISETCS aKTUBATOPOM JBIXATCILHOM TIETIH.
4. rmoko3a + AT® —> rmoko3a-6-gocdar + ALD
5. JIpIxaTenbHbli KOHTPOJIb.
2. 'Y 6onbHOrO HaOOAeTCsl MOpakeHue nepudepruueckoil HEpBHOM CHCTEMBI (paccTpoii-
CTBO YYBCTBUTEJIBHOCTH, ITApE3bl), CEPACUHO-COCYAUCTAsT HETOCTATOYHOCTh, OTEKU, KaXeK-
CHSL.
Bonpocwi:
1. Kaxoe 3a0o0neBaHMe XapaKTepU3yeTCs BILIETIEPEUNCIECHHBIM KOMIIEKCOM CUMITOMOB?
2. KakoBbI MPUYHHEI, BEI3BIBAIOIIHE ITO 3a00JIeBaHUE?
3. Kakue sTansl okMCIeHUS YTIE€BOI0B H30UPATEIHHO TOPMO3SITCS TIPU ATOM MAaTOIOTHH?
4. HazoBuTe MeTaboIUThl, KOTOPbIE HAKAIJIUBAIOTCS PU TaHHOM 3a00J1€BaHUN?
5. Bynyt nu B JaHHOM ciTydae yriieBOJbl B TIOCTATOYHON CTETIEHH 00eCreunBaTh OpraHu3M
sHepruei?
6. IToueMy 3ameUISIFOTCS TIPOLIECCHI CUHTE3a, CBSI3aHHbIE C PEAKIIMSIMU BOCCTAHOBJICHUS ?
7. Kakoe ieueHre MOKHO PEKOMEHJI0BATh B IAaHHOM ciTydae?
Omeempui:
1. JlanHas cuMIITOMaTHKa CBsI3aHa ¢ aBUTAMUHO30M BuTamMuHa B1 — Gepu-6epu.
2. Tmamue B BUje npou3BoaHoro T/ BXoauT B kadecTBe KOEpPMEHTA KITFOUEBBIX (ep-
MEHTOB, OTBEYAIOIIUX 3a YHEPreTHUecKoe oOecleyeHne oprannusma, — nupyBaTaeruapore-
Ha3bl U 0O-KETOINIyTapaTAETUAPOTeHa3bl, KOTOPhIE COOTBETCTBEHHO BXOJST B COCTaB IH-
PYBAaTIETUIPOr€HA3HOTO U 0-KETOMIYTapaTAETUAPOr€Ha3HOIO KOMIIIIEKCOB.
3. CHmKeHHEe OKHUCIICHHs THpyBaTa M 0O-KETOTJyTapara MPHUBOAHUT K HAKOIUIEHWIO STHX
KHCJIOT U HApyLICHUIO a3pOOHBIX MMyTeH pacmaia yriieBoi0B.
4. IMupysar u a-kerorayrapar. OnpeneneHyue NupyBara B MOYE MOXKET ObITh UCIIOIb30BaHO
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C IUarHOCTUYECKOMH IIETbIO.

5. OcHoBHas (hYHKIMS YTIIEBOAOB — YHEPreTHUECcKasi, CJIeI0BaTEIbHO, B IEPBYIO OUEPEb
neUIHIT SHEPTHH OyIyT UCTIBITHIBATH BEICOKOA3POOHBIC TKAHW, 0COOEHHO HEPBHAS TKAHb.
6. OTcroa CMMITOMBI aBUTAMUHO3a BUTAMHUHA B1, CBsI3aHHBIE ¢ TOpaKeHUEM HEPBHOM CH-

CTEMBI.
7. IlpumeHeHune npenapaToB BUTaMuHa Bi.

IIpumepHbIe TeMBbI 1JI HANIMCAHUSA pedpepaToB
BuTtamun A 1 ero pojib B 0OMEHE BEILECTB.

Butamun D u ero posib B 0OMEHE BEIIECTB.

Burtamus Bi, u ero posis B 0OMEHe BeLIeCTB.

Butamun B2, u ero posis B 0OMEHE BEIIECTB.

Buramun PP u ero pons B 0OMeHe BelIeCTB.

Butamunsl P u ero posib B 0OMeHe BEIIECTB.

Butamun Be u ero posib B 0OMEHE BEIIECTB.

buotuH u ero poib B 0OMEHE BEIIECTB.

[TanTOTEHOBAS KUCIIOTA U €€ POJIb B OOMEHE BEIIICCTB.

0. Butamun B12 1 ero pois B 0OMEHE BEIIECTB.

11. Harpuii u ero posib B 0OMEHE BEIIECTB.

12. Kanuii v ero poyib B 0OMEHE BEILIECTB.

13. Kanpumii u ero pojb B 0OMEHE BEIIECTB.

14. Marnuii 1 ero pojb B 0OMEHe BEIIeCTB.

15. )Kenes3o u ero poab B 0OMEHE BEIIECTB.

16. Menn u ee poJib B 0OMEHE BEIIECTB.

17. Mox u ero POJIb B 0OOMEHE BEIIIECTB.

18. Xpom u ero poib B 0OMEHe BEIIECTB.

19. Mapraner1 u ero pojib B 0OMeHe BEIIeCTB.

20. @TOp U ero poib B 0OMEHE BEIIECTB.

RO NGl hwh P

Kpurepun omeHKH 3K3aMEHAIMOHHOIO colecel0BaHHs, CO0eCeOBAHMSA TEKYILEro KOH-
TPOJIA:

OneHKHN «OTIMYHO» 3aCTyKUBAeT 00yyarouuiicsi, 0OHapyKUBILIUN BCECTOPOHHEE, CCTeMaTHye-
CKO€ U TIIyOOKO€ 3HaHHEe y4yeOHO-POrpaMMHOIO MaTepHuajia, yMEHHE CBOOOJHO BBINOJIHATH 33JaHus,
IIPEAYCMOTPEHHBIE POIPAMMOM, YCBOMBIIMI OCHOBHYIO M 3HAKOMBIN C JOIOJIHUTEIBHON JINTEPATypOi,
peKoMeHI0BaHHO# nporpammoii. Kak mpaBuio, oneHKa «OTJIMYHO» BBICTABIISAETCS 00ydYaroIMMCs, YCBO-
MBIIUM B3aUMOCBSI3b OCHOBHBIX MOHSATUI TUCIUIUIMHBI B UX 3HaYEHUH JJI puodpeTaeMoi nmpodeccun,
NPOSIBUBIIMM TBOPYECKHE CHOCOOHOCTM B TMOHHMMAHHMM, W3JI0OXKEHUM U UCIOJIb30BaHUM Y4eOHO-
IIPOrPaMMHOI0 MaTepHuaia.

OneHKH «XO0polIo» 3acily’)KUBAaeT OO0ydaroluiicsd, OOHApyKUBIIMK MOJHOE 3HAHHE Y4eOHO-
MIPOrpaMMHOTO MaTepHalla, YCHEIIHO BBIMOJHSIOMNNA MPEeTyCMOTPEHHbIE B MPOTrpaMMe 3aJaHusi, YCBO-
UBIIUI OCHOBHYIO JIMTEPATypy, PEKOMEHJOBaHHYIO B IporpaMmMe. Kak npaBuilo, oleHKa «XOpOIIO» BbI-
CTaBJIIE€TCS 00yYarONIMMCsl, TOKA3aBIIMM CUCTEMAaTHYECKUI XapaKkTep 3HaHUM MO AUCLUHUIUIMHE U COoco0-
HBIM K MX CaMOCTOSITEIbHOMY IIOTIOJIHEHUIO M OOHOBJICHHIO B XOJie JaibHelIIeld yuyeOHO paboThl U
npodeccnoHanbHOM e TENbHOCTH.

OueHKH «y/A0BJEeTBOPUTEIBLHO» 3aciIyXUBaeT 00ydaromuiics, oOOHapy>KUBIIMKA 3HAHUS OCHOB-
HOTO y4e0HO-IPOTPaMMHOT0 MaTepuaja B 00beMe, HEOOXOMMOM JUTsl TajdbHEUIel yuyeObl U PeacTos-
el paboThl MO CHEUUAIBHOCTH, CIPABISAIONIMNCS C BBINOJHEHUEM 33JaHUN, MPETyCMOTPEHHBIX MPO-
IrPAMMOM, 3HAKOMBII C OCHOBHOM JINTEPAaTypOH, peKOMEHOBAHHON Iporpammoit. Kak npasuiio, oneHka
«yJIOBJIETBOPUTEIHHO» BBICTABISAETCS OOYYAIOLIMMCS, JOMYCTUBIIMM IMOTPEUIHOCTH B OTBETE€ Ha HK3a-
MEHE U IPH BHIIOJHEHUH SK3aMEHAIIMOHHBIX 33/IaHUl, HO 00JIaJaloM HEOOXOAMMBIMU 3HAHUSIMH IS
UX YCTPaHEHUs O]l PyKOBOJCTBOM IPEINOaBaTENS.
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OuneHka «Hey/10BJ1eTBOPUTEIbHO» BBICTaBIIACTCS 00ydaromeMycs, 0OHapyKUBIIEMY MTPOOEIbI B
3HAaHUSX OCHOBHOIO Y4eOHO-IIPOrpaMMHOIO MaTepHaia, JOMYCTHBIIEMY NPUHLIMINAIBHBIE OIINOKU B
BBIIIOJTHEHUM NIPEAYCMOTPEHHBIX MporpamMmont 3aganuil. Kak npaBuio, olleHKa «HEYJOBIETBOPUTEIBHO
CTaBUTCS OOy4arOIIMMCS, KOTOPbIE HE MOT'YT IPOAOJDKUTH 00y4eHHEe B 00pa3oBaTeIbHON OpraHu3aliu
BBICILIET0 00pa30BaHUs U MPUCTYIUTH K U3YUYEHUIO MTOCIEAYIOMUX TUCIUIUINH.

Kputepun onieHKH TeCTOBBIX 3a/IaHMIA:
«3a4TeHO» - He MeHee 71 0aioB MpaBUIILHBIX OTBETOB;
«He 3a4TeHo» - /0 6aJIJIOB U MEHEe MPABMWIBHBIX OTBETOB.

Kputepun oueHKH BbINOJTHEHHS POBEPOYHBIX PadoT:

OuneHka «OTJIUYHO» BBICTABIISETCS OOYYalOLIEMYyCs, €CJIM BBIIOJIHEHBI BCE 3a/laHUsl B paboTe,
MIPABWJIBHO U TOYHO IMOKa3aH XOJI PEIICHUS U BBIYHCICHUH, paboTa akKypaTHO o(hopMIieHa COTJIACHO Tpe-
OoBaHMsIM 0(hOPMIICHHUSI MUCHMEHHBIX Pa0oT, CeJaHbl 000CHOBAHHBIC BBIBOJIBI, JIaHA TIPABUIIBHAS U TOJI-
Has MHTEPIIPETAIUs BBHIBOJIOB, OOYUYAIOMIMKCS apryMEHTHPOBAHHO OOOCHOBBIBAET CBOIO TOUYKY 3PEHUS,
0000111aeT MaTepuall, yBEpeHHO U MPABHILHO OTBEYAET HA BOIPOCHI IPENOIaBaTessl B XO€ 3alllUThI Pa-
OOTBHI.

OneHka «XOpoIIo» BBICTABISICTCS O00ydarolIeMycs, €ClIM BBINIOJIHEHO He MeHee 70% 3amaHws,
IIOKa3aH HpaBHJH:HI:Iﬁ X04 p€lICHUA U BI)I‘-II/ICJ'ICHI/If/’I, HMCIOTCSA HEC3HAYUTCIBHBIC IMMOIPCUIHOCTU B O(i)OpM-
JIeHUH paboThl, JJaHA TPaBWIIbHAS, HO HETOJHAs WHTEPIPETalusl BBIBOJOB. Bo BpeMs 3aiuThl paObOThI
O6yanOIHHI>'IC$I AacT MPaBUJIBHBIC, HO HCIIOJHBIC OTBCTHI HAa BOIIPOCHI MPCIIOAaBaTCIIsA, UCIBLITHIBACT 3a-
TPYAHEHUS B MHTEPIPETAINUN MOJIYUYECHHBIX BBIBOJOB, 0000IIAIOIINE BBHIBOJBI O0YYArOIIEIOCsS HEIO0CTa-
TOYHO YCTKO BBIPAKCHBI.

OneHka «y/10BJeTBOPUTEIbHO» BHICTABIISICTCS 00YUYaIOIIEMYCs, €CJIM BBIIIOJIHEHO HE MEHEe I10-
JIOBUHBI BCEX 3aI[aHPIfI, noaxoa K peuICHUIo HpaBI/IJ'II)Hblf/'I, HO €CThb OHII/I6KI/I, HUMCHOTCs 3HAYUTCIBHBIC I10-
TPEIIHOCTH B 0OpMIICHHH PabOThI, JaHA HEMOJHAsE HHTEPIIPETAIUS BBIBOJIOB, BO BPEMS 3allIUTHI paOOThI
oOyJaroIuiics He BCET/Ia JacT MPaBUIbHBIC OTBETHI, HE CIIOCOOCH MPABMWIIBHO U TOYHO OOOCHOBATH IOJTY-
YCHHBIC BHIBOJIBI.

OneHkKa «HEyI0BJEeTBOPHUTEIbHO» BHICTABIISICTCS 00ydJaOMEMyCsl, €CITH BBIITOJIHEHO MECHEE I10-
JIOBUHBI BCEX 3a/IaHUH, pEIICHUE COJEPKUT IrpyObie ommoKu, padboTa opopmiieHa HEaKKypaTHO, C Hapy-
eHreM TpeOoBaHui 0popMIIeHHS TMCEMEHHBIX PaboT, HEMPaBMIIBHOE 0OOCHOBAHKE BHIBOJIOB JTMOO OT-
CYTCTBUE BBIBOJIOB, BO BpeMs 3alUThl PabOTHl OOYyYalOUIUIiCs HE CIIOCOOEH MPOKOMMEHTHPOBATh XOJ
pellIeHus 3a/1auu, JaeT HeMpaBIIbHBIE OTBETHI, HE cioco0eH chOpMUPOBATH BHIBOJIBI 110 padoTe.

Kpurepun oneHkn HanucaHus (4 3a1MThI) pedepaTos:

«3a4TEeHO0» — 000CHOBAHA aKTyaJIbHOCTh MPOOJIEMBI U TEMBI, COIEPKAHUE COOTBETCTBYET TEME U
IUIaHy pedepaTta, MOJHO U IIYOOKO PacKpbIThl OCHOBHBIE MOHATHS NMPOOJIeMbl, 0OHAPYKEHO JOCTATOYHOE
BJIa/ICHUE TEPMUHOJIOTHEHN, IPOAEMOHCTPUPOBAHO YMEHHE paboTaTh € JTUTEPATypOid, CHCTEMaTU3UPOBATh
U CTPYKTYpPHpOBATh MaTepual, yMeHue 00001aTh, CONOCTABIATh Pa3IMYHbIE TOYKH 3pEHHS M0 paccMar-
pUBaEMOMY BOIIPOCY, apIryMEHTUPOBAaTh OCHOBHBIE MOJIOKEHUS U BBIBOJBI, K aHAJIN3Y MPHUBJIEUEHBI HO-
Belime paboTsl o npobiaeme (KypHajabHbIE MyOIMKalMU, MaTepuaibl COOPHUKOB HAay4YHBIX TPYJOB M
T.J.), IOJIHOCTBIO COOJIIOJIEHBI TPeOOBaHUA K 0(OpMIIEHHUIO pedepara, IPaMOTHOCTb U KYJIbTypa U3JI0XKe-
HUS MaTepuaia Ha BBICOKOM YPOBHE.

«He 3aYTeHO0» — He 000CHOBaHA MJM CJIab0 0OOCHOBaHA aKTYaJbHOCTb MPOOJIEMBI M TEMBI, CO-
Jiep’KaHue He COOTBETCTBYET TEME U IUIaHy pedepara, 0OHapyKEHO HEIOCTATOYHOE BIIaZIECHHE TEPMHHO-
JIOTHEW U MOHATUHHBIM ammapaToM MpooOsieMbl, He TPOJIEMOHCTPUPOBAHO yMEHUE paboTaTh C JUTEpary-
pOii, cUCTeMaTHU3UpOBaTh U CTPYKTYPHUPOBATh MaTepHall, yMeHUue 0000IIaTh, COMOCTABIATh Pa3IUYHbIE
TOYKH 3PEHHs M0 pacCMAaTPUBAEMOMY BOIPOCY, apr'yMEHTHPOBATh OCHOBHBIE IOJIOKEHUS U BBIBOJIBI, HC-
M0JIb30BaH OYEHb OTPAaHUUYEHHBIA KPYT JINTEPATYPHBIX UCTOYHUKOB IO Mpobieme, He coOMoAeHbI TpeOo-
BaHUS K 0(hopMIIeHUIO pedepaTa, OTCYTCTBYET I'PaMOTHOCTh U KYJIbTypa U3JI0KEHHs MaTepHuaa.

2.2. [IpumepHbIe BONPOCHI K IK3aMeHY M K c00eceJOBAHMIO TEKYIero KOHTPOJIst
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IX. BEJIKHA

1. OcnHoBHble PyHKIIMU OenkoB B opraHu3me. CTpyKTypHasi opraHu3amus OeTKOBOW MOJIEKYJIBI: 0CO-
O6eHHOCTH (POPMHUPOBAHUS IEPBUYHOM, BTOPUYHON, TPETUYHON U YETBEPTUYHOMN CTPYKTYPHI OEIKOB.
2. IlepBuuHas cTpykTypa OeikoB. XapakTepUCTHUKa NENTUAHON cBs3u. BunoBas crnenuduuHocts 6em-
KOB.
3.  Kongopmanus 0enkoBbIX MOJIEKYJ] (BTOPUYHAS U TPETUYHAsL CTPYKTYpPhl). THUIIBI BHYTPUMOJIEKYIISP-
HBIX CBs3€H B OenKax.
4. UYerBepruuHas cTpykTypa OenkoB. Kakue cBsizu ydacTByOT B ee (popMupoBaHUHM? 3aBHUCUMOCTh
KoH(popManuu OElIKOB OT MEPBUYHON CTPYKTyphl. HaciencTBeHHbIE MPOTEHMHOMATUHU (CEPIIOBHIHOKIIEC-
TOYHAs! AHEMUS U SH3UMOIIATHH).
5. Knaccudukamus 6enkoB. Kparkas xapakTepucTHKa OTJIEIBHBIX KIACCOB MPOCTHIX OCIKOB: allbOyMu-
HBI, TJI00YJIMHBI, IPOTAMUHBI U TUCTOHBI. [loueMy anbOyMUHBI U MIOOYIMHBI 001a1al0T KUCIBIM Xapak-
TEPOM, a IPOTAMUHBI U THCTOHBI — OCHOBHBIMU?
6. HazoBute pa3HOBHIHOCTH CIOXHBIX OelKOB. UTO mpencTaBisioT co0Oi MX MPOCTETUYECKUE TPyI-
117
7. DuU3UKO-XUMHUYECKHE CBOWCTBA OeNkoB. benku kak KOUTOUABl U aMpOTepHBIC 3IeKTPoauThl. Hazo-
BUTE (hakTOphl ycTOoHuMBOCTH OelkoB B pacTBope. Uem oOycnoiieH 3apsin OesnkoB B pactBope? Urto
Ha3bIBAIOT U303JIEKTPUYECKOI TOUKOM OEJIKOB U OT Yero OHa 3aBUCUT?
8. Kakwue cBoiicTBa 0enKOB ONMpenensiioT ux pacTBOpUMOCTh? Ilepeuncrnute (pakToOpbl, BBHI3BIBAIOIINE
ocaxkJieHre OelKoB U3 pacTBOpoB. UTo Takoe BbicanuBaHue OenkoB? Kakoe sBIeHHE Ha3bIBAIOT JACHATY-
panueii 6enkoB? Kakue cBoicTBa OEIKOB M3MEHSIOTCS MpPHU JeHaTypaun? Menuko-Ononornueckoe 3Ha-
YEeHUE BBICAJIMBAHUS U JCHATypaluu OEIKOB.
9. LlBerHble peakuuu Ha OETKW U AMUHOKHCIIOTHI, UCTIOIF30BAHME UX B KIIMHUYECKUX H JIAOOPATOPHBIX
HCCIIEJOBAHUSIX.

X. ®EPMEHTbBI
10. Buonoruueckas posib ¢pepMeHTOB. CXOACTBO U pazanuus GEepMEHTATUBHOIO U He(hEepPMEHTATUBHOIO
KaTaju3a.
11. 3aBucuMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEaKLMil OT KOHLEHTpauuu (hepMeHTa, cyocTpara U mpo-
IYKTOB peakiuu. Uto Takoe koHcTaHTa Muxasnuca? Uro oHa Beipaxaer?
12. 3aBucumocTh CKOpOCTH (pepMEHTATUBHBIX peakiuii oT Temneparypsl 1 pH. Uem o0ycioBiaeHO BiIus-
Hue pH cpenbl Ha cKOpocTh (epMEHTATUBHON peakiuu? YKaxkuTe onTUMaibHbl pH nis pepmeHTOB:
MeNCUHA, TPUIICUHA, aMHJIa3bl CIIFOHBI, JIUA3bI KEITYA0YHOIO COKa.
13. Xumnueckast cTpykTypa (pepMeHTOB. AKTUBHBIN, CyOCTpaTHBIH M alJOCTEPUUYECKUN IIEHTPHI, UX
poJb B 0OecrieueHH aKTUBHOCTH U CIEIM(PUIHOCTH (PEPMEHTOB.
14. ®epmeHThl TpocThie U clOkHBIE. JlaliTe ompeneneHne MOHATUAM “‘XoiopepMeHT”, “anodepmeHt”,
“kogakrop”, “kodepmeHT”, “pocreTuueckas rpynna gepmenta’. Ilepeuncnure QyHkunn KopakTopoB
(xo(hepMEHTOB ¥ MOHOB METAJLIOB) B (DEPMEHTHON MOJIEKYJIE.
15. Ha3oBurte meTasmibl, KOTOpbIE MOTYT BBINOJHATH POib KO(YAKTOPOB B (PEPMEHTATHUBHBIX PEAKIUAX.
ITpumeps! pepMeHTOB.
16. CoBpeMeHHBIE MPe/ICTaBICHHS O MEXaHNU3Me JIeicTBIs pepMeHTOB. CTasnu (epMEHTaTHBHOTO KaTaJH3a.
Poib kOH(pOPMAIIMOHHBIX U3MEHEHUH (pepMeHTa NpH KaTajuse.
17. Perynsuusi akTUBHOCTH (DEpMEHTOB. AKTHBATOPbl U MHTHOUTOPBI (hepMEHTHBIX peakuuid. KoHky-
PEHTHOE U HEKOHKYpeHTHoe uHruoupoBanue. Mx mexanusm. [Ipumepsl. dusnonornyeckoe 3HaueHUE pe-
T'YJISIIUY AaKTUBHOCTU (DEPMEHTOB.
18. Nuruburopsl GpepMeHTOB: 0OpaTUMbIEe U HEOOpaTUMble, KOHKYPEHTHbIE U HEKOHKYpPEHTHBIE. AJIIO-
crepudeckue UHruOUTOpsI. [Ipumepsl. [IlppuMeHeHne HHTUOUTOPOB B KaUECTBE JIEKAPCTB.
19. Kakue BemiecTBa Ha3bpiBatoTcsa npodepMeHTamMu? B uem 3aximtouaercss OMOIIOTHYECKUN CMBICT 00pa-
30BaHUs HEKOTOPBIX (PEPMEHTOB B HEAKTUBHOU hopme?
20. MynstudepmenTHbe cucteMbl. OxapakTepu3yiiTe ux Tambl. KakoBa nx Onojormueckas posb?
21. Yto takoe m3odepmeHTh? UeM OHM OTJIMYAIOTCS APYT OT JAPYTa M YTO JIGKUT B OCHOBE WX CYIIe-
crBoBaHusA? KiimHMueckoe 3HaueHue onpeieNeHst akTUBHOCTH U30(hepPMEHTOB.
22. Ha yem ocHOBaHa 3H3UMOAHArHOCTHKA? KakoBBI HICTOUHUKH (hepMEHTOB, OOHAPYKUBAEMBIX B CHIBO-
potke kpoBu? B Moue? KakoBbI 1OCTOMHCTBA YH3UMOIUArHOCTUKN?
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23. Uro moHMMAIOT 1O SH3UMoIaTonorueii? Hazosure Turiel sH3UMONaTHil. OXapakTepu3ynTe ux.
24. Yrto moHMMAIOT Toj dH3uMoTepanuer? Ha3oBuTe THIBI ITpenapaToB, UCIONIb3YEMBIX B SH3UMOTEpa-
IIUH.
25. IlpunHuuns! kinaccuuKaluy, HOMEHKIATYpbl U HMHAeKcauuu ¢epMeHToB. OCHOBHBIE Kiacchl dep-
MEHTOB.
26. Ilepsblil kiacc epMEHTOB: TUI KAaTATU3UPYEMbIX peakluil, XUMUYecKasl PUpPO/ia, OCHOBHBIE IPYII-
IIbI, IPEICTABUTEIIH.
27. OxapakTtepusyiiTe BTOpoi Kjacc (epMeHTOB. KakoB TN KaTaim3upyeMbiXx UM peaknmii? KakoBa
npupoja ¢pepMeHTOB 3Toro Kiacca? Ha3oBuTe BaxkHeluMe rpymnibsl GepMEHTOB BHYTpH Kiacca. HazoBu-
T€ HECKOJIBKO ITPEICTaBUTENICH.
28. OO0mas xapakTepucTHKa Kiacca rujipoia3. OCHOBHBIE MTOAKIACCH Ki1acca THIpoias.
29. OxapakTepu3yiTe 4eTBepThI Kiacc ¢pepMeHToB. KakoB THIT KaTaau3upyembix UM peakunii? Kakosa
npupoja ¢pepMeHTOB 3Toro Kiacca? Ha3oBuTe BakHelmume rpymnibsl GepMEHTOB BHYTpH Kiacca. HazoBu-
T€ HECKOJIBKO ITPEICTaBUTEINICH.
30. Oxapaxrepu3syiite natelii kinacc ¢gepmentoB. KakoB Tun karanmusupyembix uMm peakimii? Kakxoa
npupoja ¢pepMeHTOB 3Toro Kiacca? Ha3oBuTe BakHeluMe rpymnibl GepMEHTOB BHYTpH Kiacca. HazoBu-
T€ HECKOJIBKO ITPEICTaBUTEIIEH.
31. Ha3zoBute u oxapakrepusyiiTe mectoil kiacc pepMeHToB. KakoB THUIT KaTaln3UpyeMbIX UM peakiuii?
KakoBa npupoga ¢pepmenToB 3toro kiacca? Ha3oBute BakHelme rpymnimbl GEpMEHTOB BHYTPH Kilacca.
HazoBuTe HECKOJIBKO IIPEACTABUTEIEH.
32. YpOBHM peryisiiui akTHBHOCTH (epMEHTOB B opranuiMe. OxapakTepu3yiTe MepBblii ypOBEHb PETy-
TSN,
33. Bropoii ypoBeHb perynsuuu akTUBHOCTH (epMeHTOB. PerymsropHbie (hepMEHTHI, UX CTpPOCHHE,
CBOWCTBA, TUIBI. AJIOCTEpUUYECKHH D DEKT.
34. Tperuii ypoBeHb perymsauuu aeictBus ¢pepmeHToB. [loHATHE 00 MHAYKIMU U PENpPECcCHH CHHTE3a
(hepMeHTOB.
35. YeTBepTUYHBIN YPOBEHb PEryIISLUU ACUCTBUS (epMEeHTOB. ['OpMOHAIBHAS PEryIsus, €€ 0COOCHHO-
CTH, TUIIBI.
36. [IpuHIUTBI KOJUYECTBEHHOTO OompeaeieHus GepMeHTOB. EMuHNUIBI akTUBHOCTH. V3MepeHne aKkTHB-
HOCTH (DEPMEHTOB C IIEJIbI0 TUATHOCTUKHU OOJIe3HEH.

1. OBIIME ITYTU KATABOJIU3MA, BUOJIOT'MYECKOE OKUCJIEHUE U BUODHEPTE-

TUKA

37. Tlonsarue o6 oOmeHe BeuecTB U sHepruu. [Iponeccel karabonu3ma u aHabosIM3Ma, UX XapaKTepUCTH-
Ka U B3aMMOCBS3b. DH/IEPTOHUYECKHE U 3K3€PrOHIUUECKHUE PEAKIINN B META0OIU3ME.
38. Kakue cyOaTOMHBIE YaCTHUIbl OPraHUYECKUX BEIIECTB SIBJISIOTCS HOCUTENISIMU SHEPTUH, MCIOJb3ye-
MOl opraHu3MaMu JJsl IPOLIECCOB JKU3HENeATeNbHOCTU? KakuMu XUMHUYECKUMU MPEBPALLEHUSIMU U JJIs1
Yero JO0JKHBI MOJIBEPTHYTHCSI OPraHMYECKUE BEIECTBA, YTOObI KJIETKH MOTJIM HCIIOJIb30BaTh JUIS CBOEH
KHU3HEJESATENIbHOCTU UX MOTEHIMAIbHYIO XUMUYECKYIO SHEPTUIO?
39. Kakue mexaTOMHBIE CBSI3UM Ha3bIBAIOT Makpo3pruueckuMu? HaszoBute Haumbosiee yacTo BCTpeyaro-
I1eCs] MAaKpO3PIUUECKHE BELIECTBA.
40. KakoBa cyap0a 31IeKTPOHOB (M IPOTOHOB), OCBOOOKIAIONINXCS B KJIETKAaX B Mpolieccax pacrana op-
raHU4ecKux cyoctpaToB (MeTaboauToB)? UTO MPOMCXOIUT C SHEPTHUEH DJIEKTPOHOB B MPOIIECCE MX MH-
Ipalyy 10 AbIXaTEIbHON e B MUTOXOHIPHSIX ?
41. Yto moHMMAIOT 0T aJICHUIIOBOM (ameHuaTHoi) cuctemoii? KakoBa poias AT® B opranusme? Kako-
BO cymMapHoe konndectBo AT®, cunTesupyromeecs (M pacnajaroieecs) 3a CyTKH B OpraHu3Me B3poc-
JIOTO YeJloBeKa?
42. CoBpeMeHHBIE IPECTABICHHUS 0 OMOJIOTHYECKOM OKHCIeHnH. OO0I1as XapaKTepuCcTHKa JbIXaTeIbHON
neru. Cyoctparel. DepMeHTH U KOQEPMEHTHI AbIXaTeNIbHON 1ienu. X mokamu3armsi.
43. HAl-3aBucumble neruaporeHasbl. CTpoeHHE OKHCICHHOW M BOCCTaHOBICHHOH ¢opmbel HAJl u
HAJI®. Baxneiimue cyoctpatsl HAJ[-3aBUCHMBIX JeTHAPOTEHA3.
44, ®A]I-3aBHCHMBIE NETHUAPOTeHA3bl: CYKIMHATIETHAporeHaza u ammi-KoA-meruaporenasa. Yyactue
BUTaMuHa B2 B o0pa3oBanuu npocretudeckoi rpymnmsl OA/Jl.
45, JlanpHEHIINN MyTh 3JIEKTPOHOB B JIBIXAaTEIbHON LIEMU: ydacTHe YOMXMHOHA, IUTOXPOMOB U ILIUTO-
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XPOMOKCHUA3bI.
46. OxucnutenbHoe dochopumupoBanue. Uto takoe kodduiment dochopunupoanus P/O? Uemy on
PaBEeH B cllydae MOJTHOM U YKOPOUEHHOU Ienel TpaHCopTa 3JIEKTPOHOB?
47. Kakue y4yacTKH JIbIXaTeJbHON LIeNU OOECHeUrBAIOT COMPSIKEHHE OKHUCIIEHUs ¢ (HochOopuIMpOBaHU-
em? [Touemy? Urto mpeacraBiseT coO0i compsiraroiiee yCTpOMCTBO U KakoBa ero ¢pynkmus? Kakoii dep-
MEHT B CONPATAIONIEM YCTPOWCTBE 00eCTIeYNBAET UCIIOIB30BaHUE YHEPTUU TPAHCMEMOPAHHOTO TTOTEHIU -
ana?
48. Pepnokc-moTeHnuanbl pepMEHTHBIX CUCTEM JIbIXaTeIbHOM 1ienu. buonornueckoe 3HaueHUE KacKaIHO-
'O BbIJIEJICHUSI SHEPTUU.
49. Yto noHMMAIOT O] MPOTOHHBIM ITHKIOM? KakoBa ero 6uosnorundeckast GyHKIus?
50. Pazobmenue okucnenus u gochopunupoBanus. Kakue BemecTBa SBISIFOTCS pa300MIUTEIIMHI U T10-
4YeMy MX TaK Ha3bIBaloT? YUTO MOHUMAIOT MOJI CBOOOIHBIM OKHCIIeHHeM? B Kakux ciydasx OHO yBEJIHYH-
Baercs?
51. Yro Takoe cybctpatHoe dochopunupoBanue? Hamumure peaknuu cyoctpatHoro ¢ocdopunupona-
Hus ¢ yyactueM 1,3-nudocdornuiepara; ¢ yuactuem HocPOoeHONNUPYBATa; C yyacTHeM CYKIMHII-KOA.
CocTaBHOM 4aCThIO KaKMX IIPOLIECCOB SABJIAIOTCS 3TH peakunn? Hanummure peakuuto oopazoBanus ATO c
yudacTueMm kpeatuHdocdara.
52. MukpocomansHoe okucienue. OOmas cxema peakluidl THMIPOKCHIMPOBAHUSA, U UX OHUOJIIOTHUYECKOE
3Ha4YeHUe.
53. Tlonsatue o Merabonunueckux myTsx. LlenTpanbnbie u cnienudpuyeckue. LleHTpaabHbie METaOOTUTHI U
KJIFOUEBbIE (DEPMEHTHI.
54. TlupoBuHOrpamHas kuciora u aneTwi-KoA: mytu o6pa3oBaHus U MyTH UCIIOJIB30BAHUS B OPraHU3ME.
3HaYeHHE ITUX TTPOLIECCOB.
55. OxkucnurenbHOE 1eKapOOKCHIMPOBaHKUE NUpYBaTa: MOCJIEA0BaTeIbHOCTh Peakuii U OMosHepreTuye-
ckuit 3 Pexr.
56. HanwuiuTe peakiy OKUCIUTEIBHOTO JIeKapOOKCUIMPOBaHUs MUPYyBaTa, BKIIOYas 00pa3oBaHUe alle-
tnn-KoA. HazoBure yuactByromue pepmenTsl. Kakue kopepMeHThI y4acTBYIOT B 3TOM mnporiecce? Kakue
BUTaMHUHBI YYaCTBYIOT B IOCTPOCHUHU MOJIEKYII ATUX KOHEepMEHTOB?
57. Hukn TpukapOOHOBBIX KHUCIIOT: IMOCIEAOBATEIFHOCTh Peakuii 1 Ouosorndeckoe 3HaueHne. Kakosa
CBSI3b MEXKIY OOMEHOM YIJIEBOJIOB, )KMPOB M OEJIKOB M LIUKJIOM TPUKAPOOHOBBIX KUCIIOT?
58. HazoBute cyOcTpaThl OKUCIIEHUS B IIMKIIE TPUKApOOHOBBIX Kucao0T. KakoBa cyas0a Bogopoaa (3iiek-
TPOHOB U NMPOTOHOB), OCBOOOAMBILIUXCS IPU IETHIPUPOBAHUU ITHX cyOcTpaToB. CHHTE3 KaKOro KoJude-
ctBa MoJieKyl1 AT® B pIxaTenbHBIX LEMsIX o0ecreunBaeT OJJMH 000pOT UKIA TPUKAPOOHOBBIX KUCIOT?
99. Kakas peakiusi OKUCIEHUS B IIUKJIE TPUKAPOOHOBBIX KHUCIOT 00ECIeUMBAET MOCTYIUIEHUE IIEKTPO-
HOB B YKOPOUYEHHYIO JIbIXaTelbHYI0 1enb? CKOJIBKO 3TO faeT kietke Mosiekyn AT®? CkolbKO MOJEKYI
AT® BO3HUKaeT B LUKJIE TPUKApPOOHOBBIX KHCIOT IyTeM cyOctpaTHOoro ¢ochopunuposanus? Kakoii
cyOcTpaT 3TO 0obecreunBacT?
60. M300pa3ute NpUHIMIHAIBHYIO CXeMY IIMKJIa TPUKapOOHOBBIX KucioT. Hanumure dpopmynaMu 4acth
LMKJIa, BKJIIOYasi 00pa3oBaHuEe U30LMTpaTa; HauMHas C IMC-aKOHUTOBOW KHMCIIOTHI M BKJIIOYas 0OpazoBa-
Hue cyKUMHUI-KoA; HaunHas ¢ a- KeTorylyTapaTta ¥ BKJII0Yasi SHTapHYIO KHCIIOTY; HauWHas C CyKIIMHATA.
61. Kakue pepMeHTHI MKIJIa TPUKAPOOHOBBIX KUCIIOT SABISIOTCS perynsaropHbiMu? Kakue MeTaOonuTsl U
Kak Ha HUX BIHSAI0T? YTO MOHMMAIOT 110 aM(pUOOTUYHOCTHIO IIUKIIA TPUKAPOOHOBBIX KUCIOT?

IV. OBMEH U ®YHKIIUHA YTJIEBOAOB
62. Knaccudukanums n XuMudeckast CTpYKTypa yIJIeBOAOB, X POJIb B 00ECTICUCHUH KU3HEACITETbHOCTH
opranusma. [lepeBapuBanue yrieBogoB. @EpMEHTHI, PaCcIEIUISIIOIINE UIIEBbIE YIIIEBOBI, COACPKAIIN-
ecsl B CJIIOHE, B MOKEIYIOUHOM COKe, B KUlIeuHOM coke. Ha kakue cybctpaTsl oHu neicTByroT? Kakue
CBSI3M TMAPOJIM3YIOT ¥ KaKU€e IIPU 3TOM BO3HUKAIOT MPOAYKTHI pacmasa’?
63. BcacwsiBaHue NPOIYKTOB IEepeBapUBaHHS YTIIIEBOAOB. Ha30BUTE KOMIOHEHTHI, HEOOXOAMMBIC IS
BCACBIBaHUSI MOHOCAaXapuA0B U3 MOJOCTH KHIleuHnKa. Kakoit MoHOCcaxapua BcacklBaeTcst ObICTpee Bcex?
Kyna nonaznarot yrineBobl B mpoliecce BcachbIBaHUS?
64. Hanumute npespaienue ranakrossl B Y JId-ranakrosy, a 3arem B Y JID-rmoko3y. Kakue ¢pepmeHTHI
KaTaJu3upyIoT 3T MPEBpALLECHUS?
65. I'moko3a — OCHOBHOM MeTaOOIUT YIIeBOJHOro oOMeHa. [ ekcokMHa3Has peakuus U ee Omojoruye-
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ckoe 3HaueHue. Kakoii OMOXUMUYECKII MEXaHU3M Ha3bIBAIOT 0OPa3HO “JOBYIIKOW TIIFOKO3bI” U IMOYEeMYy?
[TyTn npeBpamenus rioko30-6-docdara.
66. KakoBa OGmonoruyeckast poJib pacraja yrieBoJoB B kieTkax? Kakue cymecTByroT TUIIBI pacrajia yr-
JIEeBOJIOB (110 XapaKTepy paclleIUICHUs MOJIEKYJbI TII0KO3bI U B 3aBUCUMOCTU OT JOCTYITHOCTH KHCIIOPO-
na). Ilepeuncnure 3Tansl raMKoIn3a.
67. Hanumure peakuuu AUXOTOMHUYECKOTO aHa’pOOHOrO pacmajia TIIOKO3bl: yKaKHUTe HeoOpaTHMble
JTanbl IMUKonnu3a. bruosHepreTrka u OMOJIOTrMYECKOE 3HAUEHUE MpOIiecca.
68. Hazoute craguu a’poOHOro TMXOTOMHYECKOro pacmaja yriaeBoaoB. KakoBa cyap6a oTuieniseMoro
Boziopoja? B uem 3akirouaercs OMONOrMyYeckas posib YEJITHOUHBIX MexaHu3MmoB? Hanumure peakuuu
rinuepodochaTHOro YeMTHOYHOIO0 U MaJaTHOTO YEIHOYHOTo MexaHu3MoB. O003HaybTe JIOKAIH3AIUIO B
KJIETKE COOTBETCTBYIOIIUX PEAKLIAMN.
69. I'me B opranusme u npu Kakom (HU3HOIOTHUECKOM COCTOSIHUHM HAKaIrUIMBAeTCsd MHOT'O MOJIOYHOM KHC-
notel? KakoBa ee panpHeiimias cyap6a? Hanuiure peakiiny OKUCIUTENIBHOTO paciaja MOJIOYHOM KUCITO-
Thl. Ponlb mupyBaTaeruaporeHasHoOro KOMIUIEKCA B IMPOLIECCE OKUCIUTEIHHOTO AeKapOOKCHIMPOBAHUS
MUpyBaTa.
70. BuocuHTe3 III0KO03bI (TITIOKOHEOTeHE3): BO3MOXKHbBIE MPEAIIECTBEHHUKHU, MOCIEI0BATEIbHOCTh PeaK-
uuit. Kak npeoponeBaroTcss HeoOpaTUMble peakuy AMXOTOMUYECKOTO pachaja TIKO3bl IPH TIOKOHEO-
rere3e? HamuiuTe peakiiuu COOTBETCTBYIOIIUX OOXOAHBIX MYTEH.
71. I'moK030-aJIaHMHOBBIA LUKJI: OWOJOTHYECKasl POJib. 3HAUCHUE PETYJISALMH TIIOKOHEOTeHe3a U3 aMu-
HOKHCIIOT.
72. CtpykTypa TIMKOT€Ha M €ro OMOCHMHTE3 B KJIETKaX MeueHH W MbIII. Kakoil ropMOH CTUMYIUpYET
OMOCHHTE3 TTTUKOTeHa?
73. MoOwim3anus TIAMKOTEHA: MOCIEA0BATEeIbHOCTh PEaKIuii, OHONIOrHYecKas poiib nporecca. Kakue
TOPMOHBI CTUMYJIUPYIOT MOOHMIIN3ALIUIO TIIMKOTEHA B TIEYEHU?
74. Tlento3zodochaTHbl MyTh HpPEBpalICHUS TIIIOKO3bl. OKHCIUTEIBHBIN 3Tanm 00pa30BaHHS IEHTO3.
HeoxucnurenpHsiit aTan nento3odocharHoro mytu. Gu3noNIoruueckoe 3HaueHue.
75. T'moxo3a kpoBH: (QakTOphl, BIAMUSIIOLINE Ha ee ypoBeHb. CaxapHble KpuBble. [IpuHIMI KOJIMYECTBEH-
HOTO OIpeeeHHs] TITI0KO3bl B KpoBU. Ha3oBUTEe BO3MOXKHBIE IPUUYUHBI THIIEP- U TUMOTIMKEMU. Buabl
rimoko3ypuil. Onpenenenue rroKo3sl B Mode. Kakue Mepsl TOKEeH MPEeANpPHHATh Bpad Ipy IuadeTnde-
CKOM, THIIEPOCMOMOJISIPHON M TUIOTTIUKEMHUYECKO Kome?
76. Heiipo-sHIOKpHHHAS PEryIslUs YrIeBOJHOTO OOMEeHA. | OpMOHBI, TOBBIIAIONINE M TTOHMKAIOIINE
YPOBEHbB T'TIOKO3bI B KPOBU. MeXaHNU3MBbI UX JIEHCTBHUS.
77. Tlatonorus yraeBogHoro ooMeHna. CaxapHslil 1uabet. Hapyiienue yriaeBoJHOTO U JIMIHMIHOTO oOMe-
HOB TpU 3TOM 3200JIEBaHUU.
78. UYro takoe ramakrozemus’? B uem ee mpuunHa? KakoBbl BO3MOXKHBIE TOCIEIACTBUS 3TOTO 3a00jeBa-
Hus 715 opranusma? UTto noimkeH mpeanpuHsaTh Bpay?
79. B uem cx0JCTBO UM pa3nuyMs MeX]y CaxapHbIM U HecaxapHbIM Auaderamu?

V. OBMEH U ®YHKI WU JIUTINJOB
80. Knaccudukanus u xumuueckas CTpykTypa JUnuaoB. OyHKIMY, BHINTOIHAEMbIE B OPraHU3ME JIUIH-
namu. CKOJIBKO YEJIOBEK MOIYYaeT B CYTKH KUPOB C MUIIEBBIMUA IPOTYKTaMH?
81. IlepeBapuBaHUEe U BcacblBaHHWE JMIUIOB. Poib ()epMEHTOB MHILEBAPUTEIBHBIX COKOB M JKEITYH B
3TOM mporuecce. XKeauHble KUCIOThI: CTPOEHUE U OMOJI0oTHYecKast poJib.
82. MexaHu3M 3MYJIbIHPYIOIIEro ASUCTBUS MApHBIX JKETYHBIX KUCIOT. KakoBa posb JKEIYHBIX KHUCIOT
BO BCACHIBAaHMH HEPACTBOPUMBIX MPOIYKTOB NepeBapHUBaHUs MHUIIEBBIX JUTUA0B? YTO Takoe sHTepore-
naTHyecKasi HUPKYJISIUS KEeTIHbIX KUCIOT?
83. ®depMeHTHI, yU9acTBYIOIIUE B IepeBapuBaHUK MUIIEBHIX (ochommmumos. Kakoii hepmeHT ruapou-
3yeT 3upkl XoJaecTepuHa?
84. PecuHTe3 XUPOB B KJIETKaX KHUIICYHHKA. POJIb XUIOMUKPOHOB B oOMeHe kupoB. [Ipenensr nameHe-
HUW KOHLICHTPALUK )KUPOB B KPOBH.
85. OCHOBHBIE Pa3HOBUIHOCTHU JIHMIIONMPOTEMHOB KPOBHU: OCOOCHHOCTH OEIKOBO-JIMIUAHOTO COCTaBa,
MIPOUCXOXKACHUS U (PYHKIMI pa3HBIX KIACCOB JIMIONPOTEHHOB. broornyeckas posb JIMIOMPOTEH JTHIIA -
3bl. ['UnepaunonpoTenHeMUH.
86. [emoHmpoBaHWE N MOOMIIM3AIIHS )KHPOB B )KUPOBOW TKaHH: (PU3NOJIOTHUECKOE 3HAUeHHe. TpaHcnopT
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Y UCTIOJIb30BAHUE KHUPHBIX KUCIIOT, 00pa3yIoIIUXCs TP MOOMIM3ALIUHN KUPOB.
87. Buonorunyeckoe 3HaueHHE KapHUTHHA. ONUIIUTE BHIMOIHIEMYIO UM B KJIETKaX (PyHKITHIO.
88. Oxucnenue x*upHBIX KuCIOT. llocnemoBarensHOCTh peakimii [3-okucieHusi. CBs3b [-OKHCICHUS
YKUPHBIX KUCJIOT C IIUTPATHBIM LIUKJIOM U LEbIO TPAHCIIOPTA 3JIEKTPOHOB. DU3MOI0rnUecKoe 3HaYEHHE.
89. CwunTe3 kakoro konmyectBa Mosiekyn AT® obecrnieunBaeT OJUH MUK [3-OKUCICHUS KUPHOU KHCIIO-
Th1? Tlo Kakoif opMyse MOXHO pPacCUMTAaTh KOJWYECTBO MOJekyl AT®, oOpa3yronuxcs Mnpu moJIHOM
pacmaje 10 KOHEUHBIX MPOAYKTOB HACBIILIEHHON )KUPHOU KHUCIIOTHI.
90. BuocuHTE3 )KUPHBIX KUCIIOT: ATAIlbI, HOCIEA0BATEIbHOCTh peakluii, (GPU3M0I0rHuecKoe 3HaYeHHUE.
91. Yo mpencranisier co0oil cMHTETa3a KUPHBIX KUCIOT? CKOJBKO (PepMEHTOB BXOAMUT B €€ COCTaB?
Kakas sxupHast Kuciora siBJIsieTCss OCHOBHBIM IPOIYKTOM JEHCTBUS CUHTETA3bl )KUPHBIX KUCIIOT?
92. BuocuHTe3 TPUAIMITIULIEPUHOB: MOCIEI0BATEIbHOCTh PEAKIIUH.
93. OOmeH 1 (pyHKIIMH XONecTepuHa. buocnHTe3 XoJecTepruHa: MOCIeA0BaTeIbHOCT peakuii 10 o0pa-
30BaHHs MEBAJIOHOBOM KHUCIIOTHI, IPEACTABICHUE O JAIbHEHIINX ATAIax, peryisinus OnOCUHTE3a.
94. buonoruyeckas pojb ¥ OnocuHTE3 HOCHOTUTHIOB.
95. Keronossie Tena. OOpa3oBaHue U UCOIb30BaHUE UX B HOpMe. KeToHOreHe3 mpu naTojioruu.
96. TxaneBoii TUMOIN3 TPUALMIATIUIIEpUHOB. OOMEH IiMLeprHa 10 KoHeuHbIX poaykToB (CO2 u H20).
97. OcoGeHHOCTH OOMEHA >KUPHBIX KHCJIOT C HEUYETHBIM KOJMYECTBOM YTJIEPOJHBIX aTOMOB M HEHACHI-
IICHHBIX KUCIIOT.
98. BzammocBs3p 0OMEHa XKHPOB U YriaeBoJoB. CxeMa MpeBpalieHus TI0KO3bI B )KUPBL. Poib meHTo30-
docdartHOrO MyTH 0OMEHA YIIEBOIOB JAJIsi CHHTE3a )KUPOB. 3aBUCUMOCTh CKOPOCTU OMOCHUHTE3a KHUPOB OT
pUTMa MUTAHUS U COCTaBa MUILH.
99. Heiipo-sHAOKpUHHAS PETYALUS JTUMUAHOTO OOMeHa. BrnusiHue nHCyIMHA, TIIOKaroHa U aJpeHaanHa
Ha 0OMEH JKUPOB U YIJIEBOJIOB.
100. Kak n3meHsercs TUNHUIHBIN 0OMeH npu oxxupenun? Kakue pa3nuvaroT TUIIBI OKUPEHUS U KaKOBBI HX
npuunHbl? [loueMy GOJIBHBIM, CTPAJAlOIIUM OKUPEHHEM, PEKOMEHIYETCSl OIpaHUYEHHOE MOTpebieHne
yIJ€BOJIOB U BOJBI?
101. Baxkuelimme OMOXMMUYECKHNE U3MEHEHUSI B KPOBH U COCY/Iax MpHU atepockiiepose. [Ipeacrasnenus o
MeXaHH3MaXxX Pa3BUTHUS aTEPOCKIIEpPO3a.
102. Kak u3meHsiercs TUIUAHBIA OOMEH MpU caxapHoM auadere?
103. XKupoBast *HQUIBTPALS IEUEHN U MEXAHU3M €€ PA3BUTHSL.
104. Kakue pa3BuBaroTCsl HapyIIEHUsI B JIMITUTHOM OOMEHE MpHU 0O0TYypaliK KEITYHBIX MyTei?

VI. OBMEH AMUHOKHUCJIOT, ITPOCTBIX U CJIOKHBIX BEJIKOB
105. OcHOBHBIE (PyHKIIMM O€nIKOB B opraHu3zMe. Posb Oenka B MUTaHUM 4yenoBeka. buonmornyeckas neH-
HOCTD IHIIEBLIX 0eKOB. I1o/IHOIIEHHBIE U HETOJHOIIEHHBIE OEJIKNA. A30TUCTEIN OanaHc.
106. ITepeBapuBanue 6enkoB B xenyake. Ilpoueccel nuiieBapenus OenkoB B kuieuyHuke. [Ipoteonuru-
yeckue (pepMEeHTHl MAHKPEaTUYECKOro M KUILIEYHOI0 COKA. | HueHne aMMHOKHUCIIOT B KUIIEUHUKE U 00€3-
BpPEKMBAHHE TOKCUYECKUX MTPOJYKTOB THUECHHS.
107. 3amMmeHMMBIE U HE3aMEHHUMbIE aMUHOKHCIOTHI. BUOCHMHTE3 3aMEHUMBIX aMHUHOKHUCIIOT C MCHOJIb30Ba-
HHUEM IJIIOK03bI. [ TIIOKOHEeoreHe3 N3 aMMHOKHUCIIOT: PErYIsius, GU3UOIOrHUECKOe 3HAaUEHHE.
108. TpancamMuHUpOBaHHE aMHUHOKHCIOT. CHeU(pUUIHOCTh TpaHCAaMUHA3. 3HAUYEHUE peaklui TpaHCaMHU-
HUPOBAHUSL.
109. /lezaMrHUpOBaHNE AMUHOKHCIIOT. XapaKTEPUCTUKA OKCHUJIa3 AMUHOKUCIIOT U TIyTaMaTAeruporeHa-
3bl. XMMH3M OKHCIUTEIBHOTO 1€3aMUHUPOBAHUS.
110. Henpsimoe ne3aMHUHUPOBAHUE aMUHOKHUCIOT: MOCIENI0BAaTEIbHOCTh peakluui, (epMeHTbI, OUOIOTH-
YECKOE 3HAUECHHUE.
111. OcHOBHBIE TTYTH MEXKYTOYHOTO OOMEHAa aMHHOKHCJIOT: PEaKIUU JeKapOOKcHInpoBaHus (0Opa3oBa-
HUE U pacnaj OMOTEHHBIX AMUHOB).
112. Katabonu3m amuHokuciaoT. OOpa3oBaHue, TpaHCIIOPT U 00e3BpeKUBaHHE aMMuaka. buocunres mMo-
YEeBMHBI: ITOCIIEI0BATEIBLHOCTh PeaKIHid, “IByxXKoyecHbIN Besocuren” Kpebca.
113. OcTaTouHBIN a30T KpOBH. BennunHa CyTOYHOTO BBIACIICHHWS MOYEBHHBI. 3HAYEHUE OINPEICICHUS
OCTaTOYHOT'O a30Ta U MOUYEBUHBI B KpOBU U Mode. ' unepammonnemus. Llutpynnunemus.
114. OOMmeH (peHHNaNaHWHA U TUPO3WHA. MoseKyisipHas NaToJ0rusi OOMeHa TUX aMHUHOKHUCIIOT.
115. O6MeH METHMOHMHA U peaklUu TpaHCMETHIMpoBaHusa. K uemy BeJleT He10CTaTOK METHOHWHA B TH-
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ie?
116. I'myTaTHOH: CTpOCHKE U (PYHKITUU B OPTaHU3ME.
VIl. OBMEH HYKJVIEOTHU/10B
117. Hykneonporeuabl 1 HykjaenHoBbie kuciaoThl. Ctpykrypa JJHK 1 PHK.
118. Yto 0O03HaUaeT TEPMUH “KOMIUIMMEHTapHOCThH ? Kakue BeriecTBa B HYKJIEHHOBBIX KHCIOTaX KOM-
ieMeHTapHbl apyr npyry? Ilepeuncnure npasuia Yapradda. Uto nmoHumaroT mnoa kod3dduuueHTom
cneruduunoctr JJHK?
119. CoequHUTE BOJOPOAHBIMM CBS3SMU KOMIUIMMEHTApHbIE YaCTH I1€30KCHAJCHO3UHA U TUMUAVHA; LU~
TUAVHA U TyaHO3HHA.
120. Pacniayi HyKJIEONIPOTEUI0B B MUILEBAPUTEIBHOM TpakTe. HykiaeoTuaHblid GpoHA KIETOK, IyTH €ro Io-
IIOJIHEHUS U pacXOOBaHMS.
121. buocuHTe3 MYyPUHOBBIX HYKJICOTHAOB: HaydalbHblE CTaguM OT pubo3o-5-gocpara 10 5-
dbocdopubdozuaMmuHa: MPOUCXOXKICHIUE ATOMOB ITyPUHOBOTO KOJIBIIA.
122. Pacnia, mypruHOBBIX HYKJIEONPOTEUNOB. KOHIEHTpalus MOYEBOM KUCIOTHI B KpoBH. I'mmepypuke-
mus. [Togarpa. Cunnpom Jlema-Huxana.
123. Hannmure pacmnaj aJleHUI0BOM KUCIOTHI, BKIIFOYast 00pa30BaHUE MOYEBON KUCIIOTHI.
124. HanumuTe pacnaj r'yaHWIOBOW KHCIIOThI, BKJIOUasi 00pa30BaHNEe MOUEBOW KUCIIOTHI.
125. buocuHTe3 W KaTtaboIM3M NMUPUMUIMHOBBIX HYKJICOTHAOB. bHocHHTE3 Je30KCHUPHOOHYKIEOTHIOB.
Peryisanus 3tTux npoueccos.
126. Hanumure pacnaj LMTHIMIOBOM KUCIIOTHI, BKJIKOYasi 00pa3oBaHUe [3-alaHUHA.
VIIl. BUOCUHTE3 HYKJIEMHOBBIX KUCJIOT U BEJIKOB
127. Perumukanus JIHK: mexanusm u Ouonormueckoe 3HadueHue. Kakoit pepMeHT ydacTByeT B 3TOM Mpo-
necce? OOpaTHasi TpaHCKPHUITA3a.
128. Yro Takoe onepoH, reH, UCTPOH, KOAOH, AHTUKOAOH? V3 KakuX KOMIIOHEHTOB COCTOUT OIEPOH?
129. Uro takoe tpanckpunius? Kakos ee Mexanm3m? Kakoii ¢hepMeHT ydacTByeT B 3ToM mporecce? Urto
npeacrasisieT coooit M-PHK? IToctrpanckpurnmonnoe “co3peBanue” PHK.
130. Kak moctpoens! pudbocombr? KakoBa ux ¢yHkums B kinerke? UTo mpencTaBisiioT cO00H MOIMCOMBI?
HazoBure ¢pyHKIMOHATIBHBIE YYaCTKH pUOOCOMBI?
131. Yro takoe Tpanciauus? [lepeuncnnure KOMIOHEHThI, HEOOXOAUMBIE JIsl STOrO IpoIiecca.
132. Cunte3 amunoauni-t-PHK. Cy6cerpatnas cnenuduunocts amuHoanun-1-PHK-cunreras. Uro takoe
aMHHOAIUIa€HUIATEI?
133. Ctpykrypa u Ouonorumueckas poiab TPHK. Ckonbko cymectByer ux pasHoBuaHoctel? HaszoBure
BakHelmue ¢pyHkuoHanbHble yyacTku TPHK.
134. OcHOBHBIE KOMITOHEHTHI OeloKCHHTeTH4YecKoi cucteMbl. OcHOBHBIE (pa3bl TpaHcsiuuu. Kak mpowuc-
XOJIUT CUHTE3 IMOJIMMENTUAHON 1eNH B Mpolecce TpaHCsuu? UTo sBisieTcs NCTOYHUKOM 3HEPIUU IS
sToro mpouecca? YTo JEKUT B OCHOBE MEXaHH3Ma, 00€CHeUMBAIOIIET0 HY)KHYIO MOCIEI0BATEIbHOCTD
COEIMHEHUS! AMUHOKHCIIOT B CHHTE3UPYIOILEHCs MosleKyIe Oernka?
135. Yto mpeacTaBisieT coOoit reHeTHYecknuid KoA? Ha3oBuTe cBOMCTBA TEHETHYECKOTO KOJIA U OXapaKTe-
pU3YITE Ka)KJ0€ U3 HUX.
136. AnantopHas pynkuus TPHK u pons M-PHK npu 6uocrnTtese 6e1KoB.
137. Perynsauus mporeccoB OMOCHHTe3a Oelika Ha FeHeTHUECKOM YPOBHE y NMpokapHoT (Teopus XKakoba u
MoHo).
138. Mnykius u perpeccus CHHTE3a O€IKOB B KJIETKaX BBICIIUX MTO3BOHOYHBIX OPTaHU3MOB.
IX. BBAUMOCB$3b OBMEHA BELLIECTB
139. Conpsixenne oOMeHa yrieBoAoB U JunuaoB. ConpskeHne oOMeHa yrieBoJ0B M aMUHOKUCIOT. [1y-
TH 00pa30BaHUs U MPEBPALCHUS THPYBATa.
140. ConpsxeHre oOMeHa JMIUI0B U aMUHOKHUCIOT. ComnpspkeHue oOMeHa YriieBOJOB, JIMIUIOB U aMU-
HOKHUCJIOT Ha ypoBHE oOpa3oBaHus aneTuia-KoA u nukia TpukapOOHOBBIX KUCIIOT.
X. TOPMOHBI
141. MecTo TOPMOHOB B CHUCTEME PEryisluud mMeTtadosn3ma U QyHKuMA opraHoB. OCHOBHBIE YPQEKTHI,
BBI3bIBAEMbBIE TOPMOHAMU TIPU UX JEHCTBUM HA KIETKA-MUIIECHHU.
142. Knaccudukaiysi TOpMOHOB IO XUMHUYECKOMY CTPOEHHIO U 0 OuonoruueckuM pynkuusm. Hazosure
TOPMOHBI, OTHOCAIIMECS K KaXJ10M TpyIIIE.
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143. MexaHu3M JEHCTBHS Ha KJIETKH-MUIICHN OEJIKOBBIX, NENTUIHBIX TOPMOHOB M KaTexojlaMuHOB. Ka-
KOBa OMOJIOTHYECKasi POJb KACKAJHOTO PEryJIMpOBaHMsI aKTUBHOCTU psga (GEPMEHTOB C MOMOLIBIO TOp-
MOHOB?
144. MexaHU3M IEUCTBUS Ha KJIIETKU-MUILIEHU CTEPOUIHBIX U TUPEOUTHBIX TOPMOHOB.
145. T'opMOHOUIBI: IPOUCXOKIAECHUE, XUMUUYECKAsl IPUPOJIAa U poJib B opranusmMe. IIpocrarianausel.
146. Kakue ropMOHBI ¥ KaK BIUSIOT Ha OSIKOBBIN 0OMEH?
147. Kakue ropMOHBI ¥ KaK BIHMSIIOT Ha YIJIEBOAHBIN 00MeH?
148. Kakue ropMOHBI M KaK BIUSIOT Ha TUIUAHBIA 0OMeH?
149. Kakue ropMOHBI ¥ KaK BIUSIOT Ha BOAHO-COJIEBO 0OMeH?
150. Ctpoenue 1 GMOCHHTE3 TUPEOUTHBIX TOPMOHOB. Brusinue Ha oOMeH BemiecTB. ['uno- u runepTupeo-
3bl: MEXaHW3M BO3HMKHOBEHHUS U MOCIIEACTBHUS.
151. Uucynun. Ctpoenue, oOpa3oBaHuE U3 MPENpOMHCYIMHA. BnusHue Ha OOMEH YIIIEeBOAOB, JKHUPOB,
aMUHOKHCIIOT. I3MeHeHrne oOMeHa BEIIeCTB P caxapHoM auabere.
152. KopTuKOCTEpOUIHBIE TOPMOHBI. XUMHUYECKass CTPYKTypa OCHOBHBIX FOPMOHOB KOPbI HaJIOYE€YHU-
KOB, UX BIIUSIHUE HAa OOMEH BEIIECTB.
153. AnpeHanuH U HOpAAPEHAINH, X OMOCHHTE3, paciiaji, BIUsSHUE Ha 0OMEH BEIIECTB.
154. TTapaTropMoOH U TUPEOKATbIUTOHUH. X BnusiHME Ha 0OMeH Kanblus U ¢pocdopa B OpraHu3Me 4Yelo-
BEKa.
155. "'opMOHBI TUMOTaIaMyca U HEHpOorumopusa, UX XMMUYECKas CTPYKTypa M BIHMSHHE Ha OOMEH Be-
LIECTB.

X1. BOITHO-MMUHEPAJIbHbIA OBMEH
156. Ponbs Boawl B opranusme. CyrodyHas mOTpeOHOCTh 4esnoBeKka B Boje. UTo Takoe 3HJIOTeHHas Boja?
Ckoiibko ee 00pa3zyercs 3a CyTKH B OpraHu3mMe uenoBeka? BoaHblil 6anaHc, ero perysisinus U naToJIoTHsl.
Metabonu3mM U MeXaHU3M JAEUCTBUS Ba3OIMpeccHHa W anbaocTepoHa. OCHOBHbIE MPHU3HAKU HAPYIICHUS
BOJIHOTO OOMeEHa.
157. MakpoaJIeMeHTBI: HaTPpHA, KaJIUH, XJI0Op, MarHUH, Kaaslui U pocdop. bruonorudeckas posb.
158. MUKpORJIEMEHTBI: JKeJe30, Me/b, IIUHK, KOOAIbT, Grop, Hon. [loHsTHE 0O OMOrC€OXMMHUYECKUX IPO-
BUHIIMAX U SHIEMHUYECKUX 3a00JICBAaHUSAX.
159. ®u3uKo-xuMHUecKHe cBoicTBa Mouu. [larosornueckne KOMIOHEHThl MOYU. AHAJIN3 HOPMAJIbHOHN U
IIaTOJIOTMYECKOM MOYH.
160. PennH-aHrMOTEH3NHOBAs CUCTEMA. BHOXNMUYECKNE MEXaHU3MBI Pa3BUTHS IIOYEYHON TMIIEPTEH3HH.

XIl. BUTAMMUWHBI

161. Butamun A, XuMu4eckasi CTpyKTypa, Ouosiorndyeckas posib. [lpusHaku a-, runo- u runepBUTAMHUHO-
3a. CyrouHas MOTPeOHOCTbD.
162. Butamun JI, crpoenue, metabommu3m. Poib 1,25-nnokcuxone-kanbiudeposia B peryisiun oOMeHa
Kanbius U pocdaros. IIposBiaenne HegocTaTouHOCTH BUTaMuHa D3. Paxur.
163. Butamun Bi1, xumMnueckast cTpykTypa, Ouosornyeckas posib. [IpusHaku a-, runo- u runepBUTaMHHO-
3a. Hapymenue yrineBoHoro oOMeHa rnpu Bi-BUTaMUHHON HETOCTaTOYHOCTH.
164. Butamun B2, xuMuueckasi CTpykTypa, BIusiHuE Ha 0OMeH BemiecTs. [Ipu3Hakyu BUTaMUHHON HE10-
CTaTOYHOCTH.
165. Butamun PP, xumuueckas cTpyKkTypa, BIMsSHUE Ha 0OOMeH BerlecTB. [Ipu3Haku BUTaMUHHOM HeZ0-
CTaTOYHOCTH.
166. Butamunsl P u C, xuMudeckas CTpyKTypa, BIUsSHUE Ha 0OOMeH BeecTB. [Ipu3Haky BUTAMUHHOM He-
JIOCTaTOYHOCTH.
167. Butamun B, xuMuueckast CTpyKTypa, BIUsSHUE Ha OOMeH BemecTB. [Ipiu3Haky BUTAMHUHHOM Hesl0-
CTaTOYHOCTH.
168. brnotuH, xXuMHUYeCcKasi CTPYKTypa, BIUSHUE HA OOMEH BELIECTB.
169. ITanTOTEHOBASA KUCIIOTA, XUMHUECKas CTPYKTYpa, BIUsIHIE HA OOMEH BEIIECTB.
170. Butamun Bi12 u onueBas kucinora, 0coOOEHHOCTH CTPYKTYphl. Posib B 0OMeHe BeliecTB U MpU3HaKu
BUTaMUHHOW HEJJOCTaTOYHOCTH.
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3. MeTtoauyeckue MaTepuajbl, ONpeesiioline MPoUeAypbl OleHMBAHUS 3HAHWIA, YMEHUIA,
HABBIKOB U (WJIH) ONbITA NPO(PecCHOHATILHOM eI TeJIbHOCTH, XapaKTePpU3yIuX 3Tanbl GopMupo-
BaHHUs KOMIIEeTEeHINH

3.1. MeToaunka npoBeeHUsI TECTHPOBAHUSA

Heabio 3Tana npoMeXyTOYHOM aTTeCTallud MO AUCLHUILIMHE (MOIYII0), MPOBOIMMOI B (opme
TECTUPOBAHUS, SIBIISIETCS OIICHKA YPOBHS YCBOEHHUS OOY4YarOIIMMUCS 3HAHUH, MPUOOPETEHHS YMEHHIH,
HABBIKOB U C(OPMUPOBAHHOCTH KOMIETEHLIMHA B pe3yibTaTe U3ydeHHUs y4yeOHOW MUCHUIUIMHBI (4acTH
JTUCITUATIITAHBI ).

JlokaibHbIe HOPMATHBHBIE AKTHI, perJIaMEHTUPYOLIME IPOBeJAeHHe IPOLEAYPbI:

[TpoBeneHNEe MPOMEKYTOYHON aTTECTAIlMM OOyJaroImuxcs pernameHTupyercs [lopsiakom mpose-
JICHUSI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTalli 00y4aroIIuXCsl.

Cy0beKkTbl, Ha KOTOPBIX HAIIPABJIEeHA NPoLeaypa:

[Tpomierypa olieHMBaHUS JOJDKHA OXBAaThIBATh BCEX OOYYAIOIIMXCS, OCBAUBAIOIIMX TUCIHILIHHY
(Monynb). B ciydae, ecnu oOyuaromuiicss He TPOXOIWI MPOIEenypy 0€3 yBaKUTEIbHBIX MPUYUH, TO OH
CUMTAETCS UMEIOIIUM aKaJIEMUYECKYIO 3a/10JDKEHHOCTD.

Ilepuoa npoBegeHNns NpoueaypsbI:

[Tpouenypa olleHHBAaHUS TPOBOAUTCS MO OKOHYAHUU W3YYEHUS AMCHUIUIMHBI (MOJYIS) Ha IO-
ClleqHEM 3aHATUU. B ciydae mpoBeseHUs] TECTUPOBAHMSI HAa KOMIBIOTEpPAX BPEMS M MECTO NPOBEIEHUS
TECTUPOBaHUs IMpernojaBaTesd Kadeaphbl COrNIacyroT ¢ MH()OPMALMOHHO-BHIYUCIUTENBHBIM IIEHTPOM M
JIOBOJIAT J10 CBEJIEHUSI 00yUaIOLIUXCS.

TpeOoBaHNsl K NMOMELIEHUSIM M MAaTePHAJbHO-TEXHHYECKHM CpeICcTBaM /Il INPOBedeHUs
NpouLeaypbI:

TpeGoBanus K ayTUTOPUU AJISL IPOBEICHUS MPOIEAYPbl 1 HEOOXOAMMOCTh IPUMEHEHUS CIelua-
JIM3MPOBAHHBIX MAaTEPUATIbHO-TEXHUUECKUX CPEICTB ONPEIEIISIFOTCS MPENO01aBaTEIeM.

TpeboBanus K KaApoBOMY 00ecleYeHHUI0 NIPOBeIeHUsI MPOLeAyPbI:

[Tpouenypy npoBOIUT IPENOAABATENb, BEAYIIHI JUCHUILIUHY (MOIYIIb).

TpeOoBanusi K 0aHKY OLIEHOYHBIX CPE/ACTB:

Jlo Hayana mpoBeACHUs MPOLEAYPHI MPEoIaBaTeNIeM MOAr0TaBINBACTC HEOOXOIMMBIN OaHK Te-
cToBbIX 3anaHuil. IlpernonaBarenn kadenpsl pa3pabaTbIBalOT 3aJaHUs A TECTOBOrO H3Tama 3adéra,
YTBEPXKAAIOT UX Ha 3acelaHuu Kadeapbl U MepeaaroT B MHPOPMAIMOHHO-BBIYUCIUTEIbHBIA IIEHTP B
ANIEKTPOHHOM BHUJE BMECTE C KOIMHWEH peleH3ud. MHUHHUMajIbHOE KOJIMYECTBO TECTOB, COCTABIISIOLIMX
(OHJ TECTOBBIX 3aJlaHHM, PACCUUTHIBAIOT MO (OpMYyJIe: TPYIOEMKOCTh JUCHUIUIMHEL B 3.€. YMHOXXUThH Ha
50.

TecTsl BKIIIOYAIOT B ce€0s 3a/1aHUs 3-X YPOBHEH:

- T3 1 ypoBHs (BbIOpaTh BCe MpaBUIIbHbBIE OTBETHI)

- T3 2 ypoBHs (COOTBETCTBHE, MOCIETOBATEILHOCTD )

- T3 3 ypoBHS (cuTyallMOHHAs 3a/1a4a)

CooTHomeHue 3aJaHMIi pa3HbIX YPOBHEI U NPHCY:KAaeMble 0a/IbI

Bun npomexyTouHOl arTecTanuu
9K3aMeH
KonungectBo T3 1 ypoBHs (BbIOpaTh Bee MPaBUIbHBIE OTBETHI) 30
Ko:1-Bo 6ansioB 3a npaBUIIbHBIN OTBET 1
Bcero 6amnos 30
KommgectBo T3 2 ypoBHS (COOTBETCTBHE, MTOCIEAOBATEITEHOCTH ) 15
Ko:1-Bo 6ansioB 3a mpaBUIIbHBIN OTBET 2
Bcero 6amios 30
KonnyectBo T3 3 ypoBHS (cuTyalioHHas 3a1a4a) 5
Kos-Bo 0ansioB 3a mpaBUIIbLHBIN OTBET 8
Bcero 6amios 40
Bcero TecToBBIX 3a1aHuiA 50
Htoro 6amios 100
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OnucaHue nNpoBeieHUs NPOLEIYPbHI:

TectupoBaHue SBISETCS 00sI3aTEIBHBIM TANlOM dK3aMEHA HE3aBUCUMO OT PE3YyJIbTaTOB TEKYIIETO
KOHTPOJISI yCIIEeBAeMOCTH. TeCTUpOBAaHUE MOXKET MPOBOAUTHCA HAa KOMIIBIOTEPE UM Ha OyMa)kHOM HOCH-
TEJIE.

TectupoBanue Ha OyMa’)kHOM HOCHUTEIE:

KaxxnoMmy oOydaromemycsi, IpUHUMAIOIIEMY y4acTHE B MPOLEAYype, MPerogaBaTesieM BBIIACTCS
OJlaHK MHIMBUIYyaJIbHOTO 3aAanus. [locie nmonydyeHus 6JaHKa HHAUBUAYAIBHOTO 3a/1aHUs 00yJarouiics
JIOJKEH BBIOPATh MPAaBUIILHBIC OTBETHI HA TECTOBBIC 33JJaHUS B YCTAHOBICHHOE MPETIOaBaTEIIeM BPEMSI.

OO6yyaroniemycs npeajgaraercs BoIMOMHUTE 50 TECTOBBIX 3a/laHUI PA3HOTO YPOBHSI CJIIOKHOCTH Ha
sK3aMeHe. Bpemsi, 0oTBoAMMOE Ha TECTUPOBAHUE, COCTABISIET HE Oojiee MOIyTopa aKaJeMHYECKUX YacoB
Ha dK3aMeHe.

TecTupoBaHUE HA KOMIIBIOTEPAX:

Jlist mpoBeieHrst TeCTUPOBaHUS UcToib3yeTcs mporpamma INDIGO. Oby4aromemycs mpesyiara-
eTcsl BBIMOIHUTH 50 TECTOBBIX 3aJ]aHHUil Pa3HOIO YPOBHSI CIIOXKHOCTH Ha dK3aMeHe. Bpems, oTBoauMoe Ha
TECTUPOBAHUE, COCTABIISIET HE 00JIeE MOTYTOpa aKaJEMUIECKUX YacOB HAa SK3aMEHE.

Pe3yabTaThl npoueaypsl:

Pe3synbrarhl TecTUpoBaHHMS Ha KOMIBIOTEPE WIM OYMa)KHOM HOCHTENE HMMEIOT KaueCTBEHHYIO
OIICHKY «3aUTEHO» — «HE 3auTeHO». ONEHKU «3aUTEHOY 10 Pe3yiIbTaTaM TECTHPOBAHUS SIBJISIFOTCS OCHO-
BaHUEM JUIs IOMycKa o0yJaroniuxcs Kk codeceoBanuo. [Ipu moiyueHnn OIEHKU «HEe 3aU4TEHOY 3a TeCTH-
poBaHuEe OOYUYaIOIIMIICS K COOECETOBAHUIO HE JOIMYCKACTCS U TI0 Pe3yJibTaTaM MPOMEKYTOUYHOU aTTecTa-
LU IO JUCHMILTUHE (MOIYIII0) BBICTABIISETCS OLICHKA «HE 3aYTEHO

Pe3ynbTarhl mpoBeACHUS MPOLETYPHI B 003aTEIILHOM MOPSIIKE MPOCTABIISIOTCS TIPEIoaaBaTeieM
B DK3aMEHAIIMOHHBIE BEJJOMOCTH B COOTBETCTBYIOIIYIO rpady.

3.2. MeTonnka npoBeeHHs1 YCTHOT0 co0ece0BaHUs

Heabio nmpouexypbsl MpoMEXKYTOYHOM aTTEeCTAlMU MO JUCHUIUIMHE (MOJIYIIO), MPOBOAUMOU B
¢dbopMe ycTHOrO cobeceoBaHMsl, SBISETCS OLEHKAa YPOBHS YCBOCHMS 00YyYarOIIUMHUCSA 3HAHUHU, mpuodpe-
TEHUS YMEHUH, HaBBIKOB U CPOPMUPOBAHHOCTH KOMIIETEHIMI B pe3yibTaTe M3Y4eHUs Y4eOHOM nucuu-
TUTHHBI (YACTH TUCIUTIIMHBI).

JlokajbHbIe HOpMaTHBHbIE AKThI, perJiaMeHTUPYIOLIe IPOBeeHe NPOLeayPbI:

[TpoBeneHue MPOMEXYTOUHOM aTTecTalMu OOydarolmxcs peraameHtupyercs Ilopsakom mpose-
JICHUS TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTecTali 00yJarommxcs.

Cy0beKkTbl, Ha KOTOPBIC HATIPABJICHA MpoLeaypa:

[Tpouenypa oneHuUBaHUS AOKHA OXBAThIBaTh BCEX OOYYAIOIIMXCSl, OCBAaMBAIOLIUX JUCUUILUINHY
(Monynb). B ciyuae, ecnu oOydaronuiics He MPOXOAMI Npouenypy 0e3 yBaXUTEIbHBIX NMPHUUUH, TO OH
CUMUTAETCS] UMEIOIINM aKaJIEMUYECKYIO 3a/10J5KEHHOCTbD.

ITepnon npoBeneHust npoueaypsbl:

[Tpouenypa oneHUBaHUS MPOBOJUTCS MO OKOHYAHMM W3YYEHHUS AUCLMILIMHBI B COOTBETCTBHH B
COOTBETCTBUH C MPUKA30M O MPOBEJCHUU IMPOMEKYTOUHON aTTecTalluu (€CIM MPOMEKYTOUHas aTTecTa-
1Us MpoBOIUTCS B popme 3k3ameHa). JlekaHatom (akyiabTeTa MOXKET ObITh COCTABIIEH WHIUBUIYaJIbHBIN
rpaduK MPOXOXKACHUS MPOMEXKYTOUHOH aTTecTalluy Uil 00y4arolerocsi Mpu HAJIWYMU OIpeaesIeHHBIX
OOCTOSITENBCTB.

TpeGoBannss K MOMeEIIEHUSIM M MATEPHAJIBHO-TEXHHYECKHM CPeICTBaM ISl NPOBeACHHSA
Npouexyphbl:

TpeboBaHUs K ayIUTOPHH IS IPOBEIEHUS MPOLEAYPHl U HEOOXOIMMOCTh IPUMEHEHUS Clielua-
JU3MPOBAHHBIX MAaTEPUATLHO-TEXHUUECKUX CPEICTB OMPEIEISIFOTCS MPEno/iaBaTeIeM.

TpeboBaHus K KaAPOBOMY 00ecIeYeHUIO TPOBeAeHUs MPOLEAYPbI:

ITpouenypy npoBoAMT IpenoaaBaTeslb, BEAYIINH JUCHUIUINHY (MOIYJIb), KaK IIPaBUIIO, IPOBOIS-
LU 3aHATHS JIEKLIHOHHOTO TUIA.

TpeboBaHusi K 0aHKY OLIEHOYHBIX CPEICTB:
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Jlo Hauama MpoBeNEHHUs MPOIEAyphl MPENoaBaTe]IeM MOArOTaBINBACTCS HEOOXOAMMBIN OaHK
OLICHOYHBIX MAaTEPUANIOB ISl OIICHKH 3HAHWH, YMEHHH, HABBIKOB. baHK OIICHOYHBIX MaTepPHaOB BKJIIOYA-
€T BOIPOCHI, KaK MPABUJIO, OTKPBITOTO TUIIA, IIEPEYCHb TeM, BHIHOCUMBIX Ha OMPOC, TUTIOBBIC 3a1aHus. M3
0aHKa OIEHOYHBIX MaTepUaoB (OPMHUPYIOTCS TEYaTHbIC OJaHKU WHAWBUAYATbHBIX 3a1aHuil (OWIIETHI).
KonmdaecTBo BOmpocoB, ux BUA (OTKPHITHIC WM 3aKPBIThIC) B OJIAHKE MHIWBHIYaTbHOTO 3aJaHUS OIpe-
JETSIETCS MPETo1aBaTesIeM CaMOCTOSITEIBHO.

OnucaHue NpoBeieHUs MPOLETYPHI:

Kaxnomy oOywaromemycsi, IPUHUMAIOMIEMY ydacTUe B MPOLEAYpe, MpenogaBaTejeM BbIIACTCs
OJlaHK WHAMBUAYATBLHOTO 3ananus. [locie monyueHus Oi1aHKa WHIUBUAYATHHOTO 3aJaHMs U MOATOTOBKU
OTBETOB OOYYAIOIIMICS JOJDKEH B MEPY MMEIOUINXCS 3HAHHM, YMEHH, HaBBIKOB, C(HOPMUPOBAHHOCTH
KOMITETEHITMH JIaTh YCTHBIC Pa3BEPHYTHIC OTBETHI HA TIOCTABJICHHBIC B 3aJaHUM BONPOCHI U 3aJaHUS B
YCTAaHOBJICHHOE TpernojaBareneM Bpems. [IpomonKUTenbHOCTh MPOBENSHHsS MPOLEAYPhl ONpPEACIIseTCs
MPEroIaBaTeNIeM CaMOCTOATENBHO, UCXOMs M3 CIOKHOCTH MHIWBUAYAJIBHBIX 3a/laHHH, KOJUYECTBAa BO-
MPOCOB, 00beMa OIICHWBAEMOI0 y4eOHOro Marepuaia, OoOIIeld TPYJOEMKOCTH M3y4aeMOU JIHCIUTUTHHBI
(Momy1st) u qpyrux (hakTopoB.

CobecenoBaHue MOXKET MPOBOJMUTHCS 1O BOIPOCcaM OujieTa M (WIJIM) 1O CUTYallMOHHOM(BIM) 3aj1a-
gye(am). Pesynbrar coOecemoBaHus MpU MPOBEACHUH MPOMEKYTOYHOM arrecTanuud B (GopMe 3K3aMeHa
OIIPEIENISCTCS ONCHKAMH «OTIIMYHOY, «XOPOIII0Y», KyIOBICTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

Pe3yabTaThl mpoueaypsbl:

Pe3ynbTarhl poBecHUs POICIYPhl B 00sI3aTEILHOM TOPSIIKE POCTABIISIOTCS MPENoIaBaTesieM
B 3aYETHBIC KHIKKH OOYyYaroNMXCcs U SK3aMECHAIIMOHHBIC BEIOMOCTH U TIPEACTABISIOTCS B JeKaHaT (a-
KyJIbTETA.

[To pe3ynbpTaTam NMpoBeJeHHS MPOIETYPhI OLICHUBAHUS TPETOIaBaTEIeM JAETIaeTCsl BBIBOJ O pe-
3yJIbTaTax MPOMEXYTOYHON aTTECTALUH 110 TUCIHUILTHHE.

3.3. MeTroaunka npoBeaeHusi IPOBEPOYHOI padoThI

Lesbi0 mpoueaypbl MPOBEPOYHOI pabOTHI MO TUCIHITINHE, TIPOBOJUMOM B (hopMe YCTHOTO coOe-
CEe/I0OBaHUsl, SIBJISIETCS OLIEHKA YPOBHS YCBOSHUS O0YYArOIMIMMHUCS 3HAHUN, MPUOOPETEHUS YMEHUN, HaBbI-
KOB ¥ ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMIA B PE3yJIbTaTe N3Y4YE€HUS YACTH AUCUUIUINHBL

Cy0beKkTbl, Ha KOTOPBIC HATIPABJICHA MpoLeaypa:

[Tpornetypa olieHMBaHUS 10JIKHA OXBAThIBATh BCEX 00YYAIOLINXCS, 0CBANBAIOLINX JAUCIUILUINHY.

ITepnon npoBeneHust npoueaypsbl:

[Tpouenypa olieHUBaHUS MPOBOJUTCS 110 OKOHYAHUU U3yYEHUS TEMbI JUCHUIUINHBI

TpeOoBaHusl K NMOMELIEHHSIM W MATEPHATbHO-TEXHHYECKMM CpeICTBAM /IS NPOBeJAeHUs
NpouLexypbI:

TpeboBaHus K ayAUTOPUH JUIsl IPOBEJCHUS MPOLEYphl U HEOOXOIUMOCTh IPUMEHEHHUs CIelna-
JIU3MPOBAHHBIX MAaTEPUATILHO-TEXHUUECKUX CPEICTB ONPEIEISIFOTCS MPENo/1aBaTeIeM.

TpeGoBanus kK KagpoBOMYy 00eClIeYCHHIO IPOBEICHUS NPOLEAYPbI:

[Tpoueaypy npoBOAUT MPENOAaBaTEb, BEAYIIUI JUCIUIUIMHY.

TpeGoBanns kK 0aHKY OLICHOYHBIX CPEACTB:

Jo Havanma mpoBeaeHUs MPOIEAYpPhl MPEroaBaTesieM IOAr0TaBIUBACTCS HEOOXOIUMBIN OaHK
OLIEHOYHBIX MaTEpUaNIOB I OLICHKH 3HAHUHM, YMEHH, HaBBIKOB. baHK OIIEHOUHBIX MaTepHajOB BKIJIIOYA-
€T BOIPOCHI, KaK MPaBUiI0, OTKPHITOrO TUIA, IEPEYeHb TEM, BHIHOCUMBIX Ha OMPOC, TUIIOBBIE 3a1aHus. 13
0aHKa OIICHOYHBIX MaTepHajoB (POPMHUPYIOTCS MeyaTHbIe OJaHKM MHIUBUAYAJIbHBIX 3aJaHUM (OMIETHI).
KonnuectBo BonpocoB, ux BUA (OTKPBHIThIE WM 3aKPBIThIE) B OJIaHKE MHIMBUIYaJbHOTO 3aJaHUS OIpe-
JeNIAETCs IPENoAAaBaTeNEM CaMOCTOSITENIBHO.

Onucanue npoBeieHUs NPOLEAYPHI:

Pabora BeimonHsercs nucbMeHHo. Kaxknomy oOyuvaromemycsi, IpUHUMAIOIIEMY y4acThe B Ipolie-
Iype, TperoaBaTeseM BbiaeTcs OJaHK WHIUBUAYyalIbHOTO 3aAanus. [locne nomyuenus GiaHka UHAUBH-
JYaJIbHOTO 3aJIaHHsI U MTOJTOTOBKH OTBETOB 00YYAIOLIUIICS TOIDKEH B Mepy UMEIOIIMXCS 3HAHUHN, YMEHUH,
HaBbIKOB, C(HOPMHUPOBAHHOCTU KOMIIETEHIIUU J1aTh YCTHBIE Pa3BEPHYTbIE OTBETHI HA IMOCTaBJICHHBIE B 3a-
JAaHUM BOIPOCHI U 3a/laHUsl B yCTAHOBJIEHHOE MpenoaasareneM Bpems. 1IpoaomkuTensHOCTh IPpOBEIeHUS
MIPOLIEYPHI ONPEAEIAETCS IPENoAaBaTeIeM CaMOCTOATEIbHO, UCXOAS U3 CI0KHOCTH WHIMBUAYAIbHBIX

197



3aJlaHui, KOJIMYECTBA BOIMPOCOB, 00bEMa OIEHUBAEMOr0 y4eOHOro MaTepuana, oOmiell TPyZOoeMKOCTH
M3y4aeMOU TUCIUIUIMHBI (MOIYJISI) U APYTUX (PaKTOPOB.

Pesynbrar npu mpoBeeHUH MPOBEPOUHOM PabOTHI ONIPEACTAETCS OIICHKAMU «OTIMYHOY, «XOPO-
I10%», «yJIOBJIIETBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHO.

Pe3yabTaThl mpoueaypsl:

Pe3ynbpTaThl MpOBEACHUS MPOLICAYPHI 3aHOCITCS TPENoaBaTeieM B TEKYIIYIO BEIOMOCTh yCIIeBa-
€MOCTH.

[To pe3ynbTaTaM nMpoBeaeHHSI IPOIICTYyPhl OIICHHUBAHWUS PETIOaBaTEIeM JIEIaeTCs BRIBO O pe-
3yJbTaTax MPOMEKYTOYHOM aTTECTALMU IO JUCUUILINHE.

3.4. MeTonnka npoBeaeHus 3alIUTHI ped)epaToB
[TonnocThio odopmieHHBIN pedepaT caaeTcs Ha MpoBepKy mpenogasarento. Ecnu pedepar coot-
BETCTBYET BCeM TpeOOBAaHMSAM, Ha NMPAKTHUYECKOM 3aHSATHH, COOTBETCTBYIOIIEMY Mpodmmo pedepara,
MIPOBOAMTCS MPOIEAYypa €ro 3allUuThl 00yJaroIUMCcs, KOTOpas BKJIOYAeT B ce0sl YCTHBIN JOKJIAJ] POJO0II-
KHUTEIBHOCTBIO 7-10 MuHYT 1o Teme pedepara. [locne nokmnana npenogaBarenb U NPUCYTCTBYIOIINE CTY-
JEHTHI 3a7al0T Bonpockl. [locne oTBeTa Ha BOMPOCH! MpernoaBaTesib MPOBOAUT KPATKUM aHATU3 MpoJe-
JIaHHOW paOOThI C BHICTABICHUEM OLICHKHU.
TpeboBanust kK CTpyKType U 0hOPMIICHUIO
1. Pedepar noimkeH copepkarh CIACAYIONINE Pa3Ieibl:
- Ha3BaHHe (OyKBeHHOE 0003HauUCHUE, XUMUYECKOE Ha3BaHUeE, Ha3BaHHUE M0 OMOIOTHYECKOMY d(h-
tekry);
- xumuueckas popMylia BUTaMUHA U KOPEPMEHTA;
- ydJacTue B OOMEHE BEIIECTB;
- KJIMHUYEcKas KapTHUHA TUIO- U aBUTAMHHO30B, TUTIEPBUTAMHHO30B;
- TUIICBBIC HCTOYHHKWY;
- CyTO4YHas MOTPEOHOCTH (7S CTYACHTOB MEIUATPUUECKOT0 (PaKyabTeTa — AaTh JaHHbBIE 110 BO3-
PacTHBIM TpYIIIIaM);
- (bapmakosioruyecKue npenapaTsl, HOKa3aHUs K IPUMEHEHHIO.

OcHOBHBIE YaCcTH, KOTOPbIE TOJIKHBI BXOJUTH B COCTaB pedepara:

o TUTYJIbHBIN JIUCT.

o Coneprkanue, B KOTOPOM yKa3bIBaeTe BCE pa3JieNbl U MOApa3/einsl pedepara.

» HaunHaere ¢ BBeZieHUs (onpezensere BbIOOp TEMbI, aKTYaJIbHOCTh TEMBI, 11€71b paOOThI).

« Jlaniee oCHOBHAas 4acTb (3/1€Ch BbI, ONUPAsICh HA aBTOPUTETHBIEC HCTOYHUKH, aHAIU3UPYETE TEMY,
U3JIaraeTe CBOI0 TOUKY 3PEHHUS).

e 3akaH4YMBaeTe BBIBOJAMH (BBIBOJIbI WM 3aKJIIOUEHHE MTOABOAUT UTOT BCEMY BBIIIECKA3aHHOMY).
[Ipenocrapinsiere CIMCOK UCIIOJIb30BAHHBIX HCTOYHUKOB (TMIEepeuncisieTe TUTepaTypy, CAuThl U T.11)

e [To 00BemMy BBeIeHHE JOKHO COCTOATh U3 1-2 cTpaHuIl, ocHOBHas yacTh 12-15, BeiBoab! «“ 1-2.
2. Bel MOKeTe BKITFOUATh B pedepar TaOIUIbl U TUarpaMMBbl, CXEMBI H T.II.
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