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1. Hean, 3a1a4m ¥ IVIAHUPYeMble Pe3yJIbTAThl 00yUeHHUsI N0 TUCHUILINHE

Heano aucnumiamHbl  "Meaunuackas Ouoxumus" SBISICTCS  (GOPMHPOBAHHE IEIOCTHOIO
MPENCTaBICHUs 00 OpraHu3Me dYejoBeKa Ha MOJICKYJSIPHOM YpOBHE, O OHOXHMHYECKOW OCHOBE
MPOTEKAIONUX B HEM (PU3HMOJIOTHIECKUX TPOIeccoB. B kypce «MenumumHcKkas OMOXUMUS» H3JIararoTcs
CBellcHUS 00 oOMeHe BellecTB, (YyHKIHMOHAIBHOW OHOXMMHHM TKaHEH, OpPraHOB W OHMOJOTHYECKUX
)uakocterd opraam3ma. OCBOeHUE MEIMIMHCKON OMOXMMHH Oa3MpyeTcsi Ha 3HaHUSAX OOIIero Kypca
OMOXUMUH, OOIIICH, aHATUTUICCKON, OPraHMYECKON U MOJIEKYJIIPHOM OMOJIOTHH U pa3pabOTKH HOBBIX
TEXHOJOTMH B  00NacTM  OWOTEXHOJIOTMM  JIGKAPCTBEHHBIX  IPENaparoB, COBPEMEHHBIX
JTUATHOCTHYECKHUX CPEJICTB, OMOCOBMECTUMBIX MATEPUAIOB U KJICTOYHBIX TEXHOJIOTHH.

K 3amauam n3yueHus AUCIUTUIMHBI CIETYET OTHECTH:
- U3yYeHUE METOJIOB U OOBEKTOB MOJICKYJISIPHON OMOXUMUU, (HOPMHUPOBAHKE Y CTYJCHTOB TBEPIOM
Hay4YHOU 0a3bl, MO3BOJISAIONICH eMy OPUEHTHPOBATHCS B Y3KOCIIEIIUABHBIX BOIIPOCAX MOJICKYJISIPHOMN
OMOXUMHH B OMOMEIUITUHBI.
- IpUOOpETeHHE CTYJECHTOM TEOPETHUECKUX M MPAKTUYECKHX 3HAHUI U HaBBIKOB, HEOOXOIHMMBIX
OynylieMy CHEeNMaTUuCTy [Uisi OOOCHOBAHHBIX pEIICHWH TMPU OpraHu3alli MU TPOBEACHHUU
HCCJICIOBAHMM B 00J1aCTH OMOTEXHOJIOTUU, MOJIEKYIIPHOM OMOXUMHUH U OMOMETUITHBL;
- U3y4Y€HHE OCHOBHBIX METOIOB MOJICKYJISIPHOW TUATHOCTUKU U OMOMETUIIMHBL,
- MpuoOpeTEeHne HABBIKOB CaMOCTOSATENIbHONW MpodeccHoHabHON pabOThl ¢ 00BEKTAMH OMOXHMUH:
C KJIETKaMH XUBOTHBIX, KIIETOUHBIMH CTPYKTypamu, GepMEHTaMU, MOHOKJIOHAIbHBIMH aHTUTEIaMHU
U IpyTUMU OUOJIOTMYECKU aKTHBHBIMH BEIIECTBAMHU.

OOyuenune mo aucuuiuiiHe «MenuuuHCKas OMOXMMHUS» HampaBlieHO Ha (OpMUPOBAHUE
y 00y4YarOUINXCS CIeTYIOINX KOMIETECHITUIA:

Koa n HamMeHOBaHHE KOMIIETEH M NuaukaTopbl 10CTHKEHHUSA
KOMIIETEeHIIU U

OIIK-2 — ciocOOHOCTh ¥ TOTOBHOCTD 3Hatb
HCII0Ib30BaTh OCHOBHBIE 3aKOHBI - 0COOCHHOCTH CTPYKTYPHO-(DYHKIIMOHAIBHOM
€CTECTBEHHOHAYYHBIX JTUCIHUILINH B OpraHu3alMy KJICTKH U CYOKIETOYHBIX KOMIIO-
poeCCHOHAIBHON JEATEIHHOCTH, HCHTOB;
IPUMEHITh METOJbI MATEMAaTHYECKOI'O - cTpoeHue U (PyHKIMHM HanOOJIEE BaXKHBIX MO~
aHaau3a U MOACIIMPOBAHUS, TEOPETUYECKOTO HOMEPOB ¥ OHOIIOIMMEPOB OPraHK3Ma YeII0-
Y OKCIIEPUMEHTAIIBHOTO UCCIIEIOBAHUS BCKa,

- OCHOBHBIC META0OIMYECKHE ITyTH 1 OCOOCH-
HOCTH OMOIHEPreTUKHU KIICTKH;

- IPUHIIMIIBI HHTEIPAlliU U PETYJIIUU BHYTPU-
KJIETOYHOI0 METa00IM3Ma;

- OCHOBHBIE MTPHUHIUITBI KAYECTBEHHOTO M KOJIH-
YECTBEHHOT'O aHajIKi3a OMOJIOrMYECKOr0 MaTepH-
ana;

- pOJib U NCPCHEKTUBLI 6I/IOXI/IMI/II/I B pCIICHUN
IMPAKTUYCCKUX 3a1a4 MCIUIINHBI.

Ymerb

- BBITIOJIHATH OMOXUMHUUYECKHE aHAIIH3bI;

- IPOBOJIUTH OOPAOOTKY pe3yIbTaTOB IKCIIEPH-
MCEHTAJIBHBIX I/ICCJ'IeI[OBaHI/II‘/’I;

- AHAJIM3UPOBATH U O6’BHCH$ITB IMOJIYYCHHBIC
JaHHBIC, YBA3bIBAA UX C OCHOBAMHU TCOPETHUYIC-
CKOTO Kypca;




- TPAMOTHO HM3JIaraTh Y4eOHbI MaTepHa B yCT-
HOU ¥ MUChbMEHHOU (popme.

- KCMOJIb30BATH MOJTyYE€HHBIC 3HAHUS B
MIPAKTUYECKOU NEeATEIbHOCTH;

MPUMEHATb METO/IbI MOTYUYEHUS
OMOJIOrMYeCKH a aKTUBHBIX BEIIECTB,
AHTUCHIBOPOTOK U aHTHUTEI

Baapers: (zeMoHCTpUPOBATH HABBIKH M OIBIT
JIEATEIIBHOCTH):

- KOJIMYECTBEHHOTO U KAYeCTBEHHOT'0 aHAIN3a
Pa3IUYHBIX OMOJIOTHYECKHX 00BEKTOB;

- paboTHI C Y4eOHO-METOIUYECKOM 1 CIIPaBOY-
HOW JIUTEpaTypOd 10 OMOXUMHUH;

- 3¢PeKTUBHOI pabOTHI B MAJIbIX IPyMIIax.

ITK-8- cnocoGHOCTBIO paboTaTh ¢ HAYYHO- 3HaTh:

TEeXHUYECKOH nH(popMaluei, HCIoIb30BaTh OCHOBHBIE METO/Ibl MATEMATHYECKOT O
POCCUICKHI M MEKyHAPOJHBIN OIIBIT B IJIAHUPOBAHUS DKCIIEPUMEHTOB
poeCCHOHATTLHON IS TETHHOCTH Ymersn:

- OIIPENIeNATh KpUTEPUil ONITUMAIBHOCTH,

- IPOBEPATH JOCTOBEPHOCTH MOTyYEHHBIX
HKCIEPUMEHTAIbHBIX JaHHBIX

Baagern:

-HaBbIKaMH IIAHUPOBAHUS U 00pabOTKU
pe3yIbTaTOB OMOXUMHUYECKUX
HKCIEPUMEHTOB, HA OCHOBE KOTOPBIX
pa3palaThIBatOTCsl TEXHOJIOTUU IPOU3BO/ICTB.

2. MecT0 IMCUMINIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JluciunianHa ~ OTHOCHTCS K DJEKTMBHOW — 4acTH,  (OPMUpPYEMOW  y4aCTHHKaMH
oOpa3oBaTenbHbIX OTHOIIEHUH O10ka b1.2 D/15 «OnekTuBHbIE AUCIUTIIUHBI)».
JucuuruinHa «MeanuuHeKast OMOXUMUSD B3aHMOCBSI3aHA JIOTHUECKH U COJepPIKATEeNIbHO-

METOJAMYECKH CO CIECTYIOINMH TUCIUITTHHAMU 1 ipakTukamMu OOIT:
B obsizamenvuou wacmu yuxaa (b1.1):
Opranuueckast XUMHs
O611ast OvoI0TUS ¥ MUKPOOHOJIOTUS
buoxumus
OCHOBBI MOJIEKYJISIPHOI OHOJIOTHH
MosekysipHast ¥ KJIeTOYHasi OMOTEXHOIOTUs
AHanuTHYeCKast XUMUS U QU3NKO-XUMHUECKUE METO/IbI aHAIH3a

XUMUsT OMOJIOTUYECKH aKTUBHBIX BCIIIECTB.

3HaHus, YMEHMsI U HaBBIKH, C(OOPMUPOBAHHbIE, HA JUCUUIUIMHE «MeauuuHCKue ONOXUMHUS», OyayT
UCIIOJIB30BAaHbl Ha MOCHEAYIOIIMX JTalax IpU MPOXOXKIACHUU MPENAUINIOMHON IPAKTUKU U
MOJTOTOBKU BBIMYCKHON KBaTU(UKALNOHHON PaOOTHI.

3. CrtpykTypa ¥ cogepxxaHue JUCHUUILUIHHBI

OO0r11ast TPyI0eMKOCTh TUCIUIUIMHBI cOcTaBisieT 3 3aueTHbIX(e) equnui(pl) (108 yacos), u3
HUX JIeKIuU — 36 yacoB, ceMHMHapcKue 3aHaTus 36 yacoB. CamocrosiTenbHas paboTta 36 yacos.



3.1  Buabl yueoHoii padoThI M TPY10€eMKOCTH

(mo dhopmam 0OyueHus)

3.1.1. Ounas ¢popma oOydeHus

Ne . KouauuecTBo CemecTpbl
wn Bup yueOHoit padoThI YACOB )
1 | AyauTopHble 3aHATHS 72 72
B Tom uucne:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/TIPaKTUUECKUE 3aHATHUS 36 36
1.3 | JlaGoparopHbie 3aHATHS - -
2 | CamocrosiTeibHaAs1 padoTa
B ToM uucne:
2.1 | Ilytu oOMeHa aMUHOKHCIIOT 2
2.2 | Tloka3arenn OMOXHMMHYECKOTO aHaIHM3a KPOBU 2
2.3 | UHrerpanus u perysius a30THCTOr0 0OMeHa 2
2.4. | AKTHBHOCTH KpEaTHHKHHA3HBI B IUTa3Me KPOBU
2.5 | TopMoHasbHast peryJIsiis.
2.6. | buoxumus KpOBH U MOYH
3 | IlpomMexkyTOoUYHAsI ATTECTAIUS TeCT
3auer/mud.3auer/IK3aMeH IK3aMeH
Hroro 72
3.2 TemaTHuecKuil IVIAH U3yYeHHUs] T CHMILTHHbBI
(o popmam oOyueHus)
3.2.1. Ounas ¢popma o0ydeHus
TpyroemkocTs, yac
AynuTopHasi pabora =
e - % ol 2 x| 2 & § g
Ne Pa3zjeibl/TeMbl S = = S 22| E8 8 'S
2] 13} 0 w o =
n/n AUCHUTLTHH B s o2 8=z &g 5 =
S |OEEF8| EE| Q&
% 3 = 2
g & s =
o
1 Pa3nen 1. Onpenenenne 6 2 2 2
«MequIUHCKAsA OMOXUMMUS.
OcHOBHBbIE HANTPABJIEHNS PA3BUTHS
2 Pazgen 2. Meradoauszm. O0MeH Ge1KOB. 6 2 2 2
BuocunTe3 Oenka.
2.1 | Pomupb Oejka B MUTAaHUH, OMOJIOTHYECKAs 3 1 1 1
LEHHOCTb, MIPUHIIUIIB] HOPMUPOBAHHUSI,
OMOXMMHUYECKHE HAPYIICHHUS.
2.2 | buocunTes Oenka: KkpaTkas 3 1 1 1
XapaKTEPUCTHKA OCHOBHBIX 3TAIIOB.
[MocTTpancisamoHHAas MOAUDUKAIHS U
(honauHT GENKOB.
3 Paznen 3. OOMEeH aMHHOKHCJIOT 12 4 4 4




3.1

OOMeH aMUHOKHUCIIOT B KJIETKE: PEaKIHU
JeKapOOKCHITMPOBAHUS,
nepeaMuHUPOBaAHUSA, AC3aMUHUPOBAHUSA

3.2

OOMeH KETOreHHBIX M TIIFOKOI€HHBIX
amMuHOKHUCIOT. IToHsITHE O 3aMCHHUMBIX,
HE3aMCHHMBIX, YaCTUYHO U YCIIOBHO
3aMCHHUMBIX aMHUHOKHCJIOTaX.

3.3

[ukn MmoueBUHOOOpa30BaHUS
(OpHUTHUHOBBIN LIUKJI, TUKJI MOYEBHHBI,
uuka KpeOca- ["anzeneiita). O6meH
apruHUHA

Pa3nen 4. Buoxumusi 3HA0KPUHHOM
peryJsuuu

18

41

YPOBHU U IPUHLIUIIBI OPraHU3ALAN
PEryJIATOPHBIX CUCTEM: HEPBHOM,
SHJOKPUHHOW, UIMMYHHOM.

4.2

Knaccudukanuy ropMOHOB 110
XUMHUYECKON IPUPOAE, MECTY
OnocuHTE3a, PU3NOIIOTHYECKUM
s dekram. DTambl MeTabomr3Ma
TOPMOHOB Perentopbl rOpMOHOB

4.3

Tupeounansie ropmonsl (T3, T4):
XMUMUYECKas PUPOJA, CTPYKTYpa, 3Talbl
OroCUHTE3a, PETyJISIHs, MEXaHU3M
JeNCTBUS

44

I'opMoHnb! THIOTATaMYy ca, THITO(H3a:
XUMHWUYCCKas Hpnpozxa, MECXAaHNU3M
netictBus. CTEpOUAHBIE TOPMOHBI:
CTPOECHUE, MEXAHU3M JICVCTBUS

Pa3gen 5. KpoBb: ¢pyHkuum, cocras,
(u3uKo- XUMHUYECKHe CBOMCTBA

12

5.1

benku cpIBOpOTKH KpOBU: (pakiiuy,
(GYHKIMH, TUarHOCTHYECKOE 3HAUCHHEe
aeKTpodoperpamm.

5.2

bunnpyOun: Gpusnko-xuMuieckue
CBOICTBa, 0OMEH, TNarHOCTHYECKOE
3HauEHHE ONpeJIeNIeHHs CO/IepKaHus B
KpPOBH U MOYeE

5.3

I'emornoObuH 1 MHOTTIOOUH: CTPOCHHE,
byHKITIN

5.4

MunepalibHble KOMIIOHEHTHI KpoBH (Mn,
Mg, Cu, Zn, Se, Co, 12): 6uonoruueckas
poJIb, OMOXUMUYECKUE HAPYILIEHUS

Pa3nen 6. Moua: ¢pu3nKO-XUMUYECKHE
CBONCTBA

12

6.1

buoxumuueckuii cocTaB MOYH,
JIMarHOCTUYECKOE 3HAUCHHUE
HCCIIENOBAHUS OOIIMX CBOICTB

6.2

Mexanu3m 06pazoBaHUs IEPBUYHOM
MOYH

Paznen 7. ®ynkunonanbHas 6HOXHMHSI

18




TKaHell U OPraHoB

7.1

[ledenn: 0cOOEHHOCTH OOMEHA YTJIEBOIOB,
JIMITUIOB, OCJIKOB M aMUHOKHUCIIOT,
OMOXMMUYECKHE ITOKA3aTeIN KPOBH

7.2

[leyenb: MexaHU3MBbI 00E3BPEKUBAHUS
3K30T€HHBIX ¥ YHIOT€HHBIX TOKCUYECKUX
BEILECTB

7.3

CoenuHHTeNbHAS TKAHB: COCTaB, PYHKIIUH;
CTpOCHHE KOJJIareHa U 3JIaCTHHA,
3HaYeHue. benkn CoeqUHUTEN HON TKaH!
(xosnareH, 31acTuH, GUOPOHEKTHH)

74

I"o10BHOM MO3T: XUMHYSCKHNA COCTaB
CyXOT0 OCTaTKa, O€JI0T0 U Ceporo
BEIIECTBA, HEHPOHOB, CHHATICOB, HEPBHBIX
BOJIOKOH

75

MpliieyHast TKaHb: BHIBI, (QYHKIHH,
0COOCHHOCTH BHYTPUKJICTOYHBIX CTPYKTYP
U MeTadoIm3Ma

Paznen 8. Ocodennoctu
IHEPreTHUYECKOro 0OMeHa YesI0BeKa:
yFJ]eBO}IOB, JIMIINI0B, HyKJ'leOTI/IIIOB n
HyKJ'[eI/IHOBLIX KHUCJI0T

12

8.1

VYTrneBOaHBIN U JIUITUAHBI 0OMEH

D

8.2

OOMeH HyKJICOTUIOB U HYKJICHHOBBIX
KHCJIOT

8.3

OOmeH HeipomenaTopoB. MexaHu3Mbl
nepeaayd HePBHOTO UMITYJIbCa

Pa3nen 9. ButaMuHbI: XUMHYECKAsT
NMPHUPOJA, KIaccupuranus

9.1

Crpoenne u GyHKIIMN BOAOPACTBOPHUMBIX
BUTaMHUHOB

9.2

CrpoeHnue u QyHKIINH
YKUPOPACTBOPUMBIX BUTAMUHOB

9.3

XapaKkTepucTUKa SH3UMOBUTAMUHOB,,
rOPMOHOBUTAMHHOB, PCIOKC-BUTAMHUOB,
JTallbl MeTa6OHI/I3Ma, IIPUYUHBI T'UIIO- ,
runep- 1 aBUTaMMHO30B (SHIIOFCHHLIC,
9K30T'CHHEBIE).

HTroro

108

36

36

36

3.3  Conepixanue IUCHUILINHBI

Paznen 1. Omnpenesnenne «MegunuHCKass OMOXHMUS.
pasBuTHd
Hucuummmba «MeauuuHckass OMOXUMHSDY, OTHOCUTCS K (YHJaMEHTAJIbHBIM HayKaM W
CBA3aHA C M3yyeHHEM OHMOXMMHUHU romeocrtaza uenoBeka. [Ipu wH3yyeHUM STOW AMCUUILIMHBI
HEOOXO/MMBI 3HAHUS OHMOJOTMYECKMX W XMMHUYECKMX HAayK C LEIbI0 PACKPBITHS MEXaHH3MOB,
OTIPEEIAIONINX 3I0OPOBBE, AJANTALMI0 OPraHW3Ma K HEOIaronpusTHBIM (akTopaM U BO3MOKHBIX
OPUYMH W TIOCJIEACTBUN pazIUuUHBIX 3a0oneBaHui. JlaHHas OUCHMIUIMHA BKJIIOYAET M3Yy4YEeHUE
OMOXMMHUYECKOT0 COCTaBa OMOJIOTMYECKUX CpeJl, KJIETOK M TKaHEeW OpraHu3Ma 4elloBeKa, a TaKiKe
U3MEHEHUS B IIEPUOJI pa3BUTHUS 00JIe3HH U e€ neueHus. PaccMaTpuBaroTcst BOIPOCH! OMOXUMHUYECKUX
U3MEHEHUH MeTabosin3Ma yrieBOOB, OEJIKOB, JIMIUAOB, HYKJICOTUIOB U HYKJIEHHOBBIX KHUCJIOT B

OcHoOBHBIC HanpaBJeHUA




OpraHu3Me 4eJoBeKa. JDTa 00JacTh HayKH O YeJIOBEKE IO3BOJISIET HE TOJIBKO BBIACHUTH MPOTEKAHUE
OMOXMMHUYECKHX TPOILIECCOB MeTaboJIM3Ma 3I0pPOBOTO YEJIOBEKa, HO M YCTaHABJIMBATh, YeM OOJICH
YeJIOBEK, MpeCcKa3aTh MosiBIeHue 00Je3HU B OyIylieM, YTO, B KOHEYHOM WTOre, HAlpaBJICHHO Ha
YIIy4LICHUE Ka4eCTBA U IIPOJOJIKUTEIbHOCTH JKU3HU

N3yuenue 31oil nuctmnianHbl «MeauuHceKkas OMOXUMUs HEOOXOAUMO Ui Pa3BUTHSA
HOBEHIIMX HANPABIECHUH MEIUIUHCKON OMOTEXHOIOTUN U MEAULIUHBI.

Pa3nes 2. Mera6onm3m. OGmen 6e1koB y yenoBeka. buocunres Gesika

Tema 1. Ponp Oenka B TUTaHWM, OWOJOTHYECKas IICHHOCTh, MPUHITUIBI HOPMHUPOBAHUSA,
OMOXMMUYECKUE HApYIICHHS.

3HaueHHEe CTPOUTENbHBIX, 3aIUTHBIX, OEIKOB ()epPMEHTATHUBHBIX B opraHusme. Posib 6enkoB pas-
JUYHOTO TMPOUCXOXKIEHUS B NMUTAHUM, OMOJIOTMYEcKasl HEHHOCTb OEJIKOB, NMPUHIUIBI HOPMHUPOBAHMUS,
OMOXMMUYECKUE HApYILICHUS IPU €ro HeJOCTaTOYHOCTH (KBaIMOpKop). XKemynouHblil, U maHKpeaTHye-
CKHUU COKU: (PU3UKO-XUMHUYECKHE CBOMCTBA, XUMHUUECKUN COCTaB, (U3NOJIOTUIECKOE 3HAUEHHE €TI0 KOM-
MIOHEHTOB, PETYJISALMS CEKPELUH.

CnoxHble O€lKH HyKJIEONpPOTEUabl (XpOMaTHH, pUOOCOMBI): XUMUYECKHH COCTaB, (QYHKIMU.
Knaccudukaiys rucTOHOBBIX U HETMCTOHOBBIX O€IKOB, 0COOCHHOCTH COCTaBa, GYHKIMU. MeXaHn3Mbl
nepeBapruBaHysl HyKJICONIPOTEHUIOB U BCACBIBAHUS MPOYKTOB THAPOIIM3A.

Tema 2. buocunTe3 OeinKa: KpaTKas XapaKTepHUCTUKa OCHOBHBIX 3TamnoB. IlocTTpaHcasnuoHHas
Moudukanus 1 GosguHr OeJIKOB.
buocunTes Genka: KpaTkas XapaKTepUCTHKAa OCHOBHBIX 3TanoB. IlocTTpaHcisiunonHas MoanpuKaus u
donaunr Genxos. [IpeBparenne 6eTKOB — MPOTEONN3: BUIBL. benku GepmMeHTHl mpoTeasbl, OMoaoruye-
ckoe 3HaueHue. OcobeHHOCTH KaTaboym3Mma Oellka B JM30cOMax U nporeacomax. Ilyn amMumHOKMCIOT,
IITH UCIIOJIb30BAHUS (POH/Ia AaMMHOKHUCIIOT B KJIETKE.

Paznea 3. OOMeH aMHMHOKHCJIOT

Tema 3.1. OOMEeH aMUHOKHCIIOT B KJIETKE: PEAKIHU AeKapOOKCUINPOBAHNUS, IEPEaMHHUPOBAHUS,
JIe3aMHHUPOBAHUS
OOMeH nuKapOOHOBBIX AMMHOKHCIIOT U UX aMHJO0B, aMUHOKHUCIIOT C Pa3BETBICHHOW OOKOBOH IIEIbIO:
cxema myTeil oOMeHa, peakiuu, GepMeHThI, TKaHEBbIe 0COOEHHOCTH, Onoornueckas poib. OOMeH Me-
THOHMHA, IIUCTENHA, CEpUHA U INIMIKHA. Peakiuy TpaHCMETUINPOBaHKS HAa MpHUMeEpe 00pa30BaHUS XO-
JMHA U aJpeHalMHa, 3HaueHue. Posip ButamMuHOB B9 u B12 B perenepanuyu MeTHOHHHA U OOMEHE OJIHO-
YIJIEPOIHBIX (parMeHTOB, OMOXUMUYECKUE HAPYIICHHS U KIIMHUYECKUE MPOSBICHUS HEJOCTATOYHOCTH
9THX BUTAaMUHOB. OOMEH apoMaTH4eCKUX aMUHOKHCIIOT: CXeéMa IyTeil oOMeHa M UX 3HaueHHe, PeaKIuu
OMOCHHTE3a apeHaInHa, 3HaueHue, posib BuTamuHa C.

Tema 3.2. OOMeH KETOTCHHBIX W TJIOKOI€HHBIX aMHWHOKUCIOT. [lOHATHE O 3aMEHHMBIX,

HE3aMEHHMMBIX, YACTUYHO U YCIOBHO 3aMEHUMbIX AMUHOKHCIIOTAX.
[TonsiTHe TIIIOKOr€HHbIE aMUHOKHUCIIOTHI. KeToreHHble aMUHOKHCIIOTHI, ITyTH MPEBpaIlieHus] KeTOreH-
HBIX KHMCJIOT JIU3UMHA U JielnuHa. buoxuMudeckue myTH okUciIeHHs U oOpa3zoBaHue anetmi-SKoA.,
CHUHTE3 KETOHOBBIX Te€J (KETOr€HHBIX), )KUPHBIX KUCJIOT U Xosecrepoia. [IpeBpaiieHue cmenian-
HBIX aMUHOKHCIIOT, 0Opa3oBaHue nupysara, Metabonntos L{TK u anetnn-SKoA (pennnananus, Ti-
PO3MH, W30J1eHIMH, Tpuntodan). BkitoueHue B TMNUABL, TaK U B TIIIOKOHEOT€HE3.

Tema 3.3. Lluxn MoueBMHOOOpa30BaHMs (OPHUTHHOBBIM LMK, IIMKJI MOYEBHHBI, LUK Kpebca-
lanzeneiita). OOMeH apruHuHa.

@®epMeHTaTUBHBIM TMpoOIecC MpeBpallleHuss OPHUTHHA - OPHUTUHOBBIA I[MKJ, IIHKI
MOYEBHHBI, IUKINYHOCTh (PEPMEHTATUBHOTO IMPOIIECCa, CUHTE3 MOUYEBUHBI. POib OpHUTHHOBOTO
HUKIa B TYTH AacCCUMWISIMM amMMuaka (ero o0e3BpeKMBaHHM). ODH3MMOIATHH  IHKJIA
MOYEBHHOOOpa30BaHus, OMOXUMHUYecKas AuarHocTuka. OcoObli MyTh Opa30BaHMs aprUHUHA U pachaja.

Pa3nen 4. Buoxumusi JHIOKPUHHOM peryasiuuu

Tema 4.1. YpoBHM M NPHUHLMIIBI OPraHU3allUMd PETYJIATOPHBIX CHCTEM: HEPBHOMH,
SHIOKPUHHOW, NMMYHHOM.

YPOBHU PETYIALUM PAa3IUYHBIX CUCTEM B OpraHu3Mme. [IpHHIMITBI OpraHu3aluy peryIsTOPHbBIX
CHCTEM: HEPBHOH, SHIOKPUHHOW, UMMYHHOU. POIIb TOPMOHOB B pEeryisiliiy CUTHAJIOB.
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Otanbl MeTaboIM3Ma TOPMOHOB: OMOCHHTE3, aKTUBAIMS, CEKPELHsl, TPAHCIOPT MO0 KPOBOTOKY,
peLenius 1 MeXaHU3M JeHCTBUS, MHAKTUBALIUS U yIaJCHUE U3 OpraHn3Ma, KITMHUYECKOe 3HaUCHHE.

Tema 4.2. Knaccudukanuu TOPMOHOB IO XHMHYECKOH MpPHpPOJIE, MECTy OHMOCUHTE3a,

busmosornueckum 3 dexram.
XHUMHYECKOE CTpOeHUE TOpMOHOB. Kiaccupukanuu ropMOHOB MO XHMHUYECKOH MpPUPOJE, MECTY
ouocuHTe3a, (huznosoruueckum sddexram. ITarbl MeTaboIM3Ma TOPMOHOB. PerenTopsl rOPMOHOB:
BUJIbI, OCOOCHHOCTH CTPOCHHMS, JOKAIN3AIMU. BHYTPUKIETOYHBIE MOCPEAHUKH IEHCTBHUS TOPMOHOB:
IUKIINYECKUE HYKICOTHU IbI, IETITU/IBI, MPOU3BOHBIC KUPHBIX KUCHOT, UT®, JIT", Ca2+u ap. XuMuueckas
IpHUpOJIa, CTPYKTYypa, 0OMeH, (PyHKIIHH.

Tema 4.3. Tupeounnsie ropmonsl (T3, T4): xumuueckasi IpupoIa, CTPYKTYpa, dTalbl OMOCHHTE3A,
peryJsIys, MEXaH!3M JIeHCTBUSI.

Tupeounnnsie ropmonsl (T3, T4): xumudeckas npupoaa, CTpyKTypa, 3Tarbl OMOCHHTE3a, PEeryJis-
WS, MEXaHU3M JICUCTBUS, MeTaboIuIeckne U Gusnosornieckue 3(hdeKThl, MPUUUHBI HAPYIICHAH, 110-
cnencTBus, npodpuiaktuka. OOMeH ona B opranusme. | opMOHBI TUIIOTANIaMyca, THIO(H3a: XUMAYECKast
NpUpoAa, MEXaHW3M JCWCTBUs, MeTabonuueckue W Qusnonornyeckue s¢gdexrsr. Kampuurpuon
(1,25(0OH)2/13): peakituu 00pa30BaHUE U3 XOJIECTEPOJIa, PETYIIAIHs, MEXaHH3M IeHCTBHSA, (PHU3HOTOTHYEC-
CKasi pollb.

Tema 4.4. T'opMoHBI TUMOTaNamMyca, runodusa: XUMHYECKas MPUPOIA, MEXaHU3M JEHUCTBUS.
CrepouiHple TOPMOHBI: CTPOEHHME, MeXaHM3M jaelcTBUd. [lyTn cuHTE3a CTEpOMTHBIX TOPMOHOB:,
SJepHBbIE M LIUTO30JIbHBIE 3()(EKTHl TIIIOKOKOPTHKONA0B. HapymieHne OMOXMMHUYECKUX MpPEBpALICHUIN
CTEPOUHOMN MPHUPOIBL.

Pa3nen 5. KpoBb: ¢pyHKIHH, cOCTaB, PU3NKO- XHMHYECKHE CBOHCTBA

Tema 5.1. benku CBHIBOPOTKH KpOBU: (Ppakuuu, (YHKINH, AMATHOCTHYECKOE 3HAYCHHE
anekTpodoperpamm.

KpoBb: ¢pyHKIINH, cOcTaB, GU3NKO- XUMHUECKUE CBOWCTBA (BO3PACTHBIE OCOOEHHOCTH), 3HAYCHUE
aHaJM3a B KIIMHUYECKOW MpakTHKe. benku chiBopoTkr KpoBu: ¢ppakuuu. CoctaB 001iero 0enka chiBO-
POTKH KpOBH, CTPyKTypa 0enkoB u QyHkiuu. Paznenenne Ha dpakuuu B pa3aenisionei cpeae mos
JIeicTBHEM dNeKTpudecKkoro mojis. OCHOBHBIE MATh CTAaHAAPTHBIX (hpakuuii: anbOymuH, aibda-1-,
anbda-2-, oera- (Gppakun Oeta-1- u 6eTa-2-rI00yITUHOB) U TAMMA-TJIOOYJIHHEIL.

@paxkuus Oeta-rio0yInHOB: TpaHcheppHH (OeTOK-IepeHOCUHK Kelle3a), FeMONeKCHH (yda-
CTHE B METa0OIU3Me XKelle3a, CBA3bIBAHUN TeMa MPH MEeTa00INU3Me TeMCOAepKAIINUX OCTKOB).

OyHKIMY Hpakuuii, AMArHOCTHYECKOE 3HAUECHHE IIEKTPOPOpErpaMM.

Tema 5.2. bunupyOuH: pU3NKO-XMMHUYECKHE CBOMCTBA, 0OMEH, IMarHOCTUYECKOE 3HAUEHHE
OIpEEIICHUS COJIEP/KAHUSA B KDOBU M MOYE.

Kenteiit murmeHT OUMMpyOUH: (U3MKO-XMMHUYECKHE CBOMCTBA, OOMEH, JUArHOCTHYECKOE
3HA4YECHHUE ONPEIEICHUS COAEPKAHNS B KPOBU U Mo4e. KOHBIOTHPOBAaHHBIN U HEKOHBIOTUPOBAHHBIN
OMIMpyOHH: MEXaHU3MbI 00pa30BaHus, (PU3UKO-XMMHUECKHE CBOICTBA, TUAarHOCTHYECKOE 3HAUCHHE
onpeneneHus. Pons OunupyOnHa B pacnajie SpuTPOILIUTOB.

Tema 5.3. T'eMOrI00MH ¥ MHOTJIOOHH: CTPOCHUE.

OpUTPOLUT: 0OCOOCHHOCTH CTPYKTYPbI, XUMHUYECKOTO COCTaBa, POJib B METa0O0IM3Me OEIKOB,
’KHPOB, YTIEBOJOB. YUacTHE 3PUTPOIMTOB B meHT030¢ochaTHoM u 2,3- nudochornuiepaTHOM ITyHTE,
TJIMKOJIN3€; OCOOCHHOCTH (PYHKIIMOHUPOBAHHUS, IPUYMHBI U TTOCIIEICTBUS HAPYIICHUH SPUTPOIIUTOB.

Crtpoenue remorioOnHa u GpyHKIMH. Peakiinu OMOCHHTE3a reMa: 3HaueHHe, PeryJIsius,
HapyueHus noppupuna. Mexanusmel Tpancnopra O2 u CO2 KpoBbIO: peaklinu, OMOJIOTHYECKOe
3HaueHue. Posb B reMor;io6uHa B o0OMeHe, TMarHoCTHUECKOE 3HaU€HHE OIPEIeIICHHUS B KPOBH U
Moue. [Ipon3BoanbIe U BUBI reMorioonHa. OOMeH xeje3a B OpraHu3Me: OHOJIOTHIecKoe u
KJIMHUYECKOE 3HAUEHHE.

Tema 5.4. MunepanbHble KOMIIOHEHTHI KpoBu (Mn, Mg, Cu, Zn, Se, Co, 12):

Ounonoruveckas pojib, OMOXUMUYECKHE HAPYIICHUS

Onekrponutet kpou (Na+, K+, C1-, HCO3-): Guonornyeckas pojib, OMOXUMHUYESCKHE HAPyIICHHUS
NpY HEIOCTaTOYHOCTH, AUArHOCTUYECKOE 3HaueHHe. MuHepaabHble KOMIOHEHTHI KpoBHu (Mn, Mg, Cu,
Zn, Se, Co, |2): Gronormyeckas posb, OMOXMMUYECKHE HApyIICHUS IIPH HeAOCTaTOYHOCTH. OCTaTOYHbIE



11

a30T: cocTaB, (PU3HOIIOTHYECKast POJIb MOYCBHHBI, aMUHOKHUCIIOT, KpeaTnHa, KpeaTHHUHA, MOYEeBOM
KHCJIOTHI, )KHBOTHOTO MHMKaHA. JIMarHOCTHYECKOEe 3HAUEHUE OIPEeesICHHs OCTATOYHOIO a30Ta U
MEPEYUCIIEHHBIX KOMIIOHEHTOB.

Pa3jnen 6. Moua: ¢pu3uKo-XMMHYECKHE CBOICTBA

Tema 6.1. buoxuMudeckuii coOCTaB MOYH, TUATHOCTHYECKOE 3HAYEHHUE UCCIIETOBAHMS OOIIUX
CBOIICTB.

KomnoneHTsl MOuu: BOAa, pacCTBOPEHHBIE a30TUCThIE MPOTYKTHl 0OMeHa OelKoB (MOYEBHHA,
MOYEBasi KHCIIOTa, KPEaTUHUH U Jp.), MUHEpaJbHbIe COJIM. MoueBHHA - TJIaBHBIM OpraHU4YeCcKui
a30TCOACpKAIMI  KOMIIOHEHT MOYH, IPUYUHBI MOBBIIMIEHHOIO  BBIJEJICHUS  MOYEBHHBI
— eunepypuypusi. ModeBasi KUCJIOTa - KOHEYHBIN MPOIYKT KaTabonu3Ma MypPHHOBBIX HYKJICOTHIOB.
KpeaTuHuH - KOHEYHBII NPOAYKT a30THCTOro oOMeHa. YTJeBOJAbl B MO4Ye: HOPMAJbHOE H
MATOJIOTHYECKOE KOJIMUECTBO. belok B MoYe: MpOTeHHYpHsI, aTb0yMUHYPHSL.

Tema 6.2. Mexanu3m o0pa3oBaHus IEPBUIHOM MOUH

Ponw nouek B nporiecce o6pazoanusi MOuu. OU3HKO-XUMHUUECKHE CBOMCTBA MOUU. MexaHu3m
00pa3oBaHMsI IEPBUYHON MOYH, PETYIIALU, (PU3NKO-XUMHUYECKHE CBOWCcTBAa. KipeHc nHysmHa, KpeaTH-
HHHA, 3HaueHue onpeaeneHus. DyHKINUY oyek B MeTabonu3me 6eIKOB, )KUPOB, YTIEBOIOB B MOYE.

Pa3jen 7. ®ynkuuonaibHast GHOXHMHS TKAHEH U OPraHOB

Tema 7.1. Ileuenn: 0cOOEHHOCTH OOMEHA YTJICBOIOB, JIMITUIOB, OCITKOB U aMHUHOKHCIIOT
Ponb medyenu B oOMeHe yrieBOJOB, JUMHIOB, OCJIKOB M aMUHOKHCIIOT, OMOXUMHUYECKHE MOKa3aTelH
KPOBH, OTPaXKAIOIIKE ATU MpoIecchl. JKemdb: XUMUUECKUI COCTaB, OMOJIOrUYecKast pojb, MEXaHU3MBI
BO3HUKHOBEHHS KEITYHBIX KaMHel. [ledens:

Tema 7.2. Ileuenn: MexaHU3MbI 00€3BPEKUBAHUS SK30T€HHBIX U YHJIOT€HHBIX TOKCUYECKUX
BEILIECTB

MexaHu3Mbl 00€3BpPEKUBAHUS SK30T€HHBIX U SHAOT€HHBIX TOKCUUYECKUX BEIIECTB MEUCHBIO:
nBe (azbl 00e3BPSIKUBAHS ITyTEM XUMUYICCKOM MOAU(DHUKAIINN: THAPOKCHITHPOBAHUE TUAPOPOO-
HBIX BEIIECTB U PeaKIlys KOHbIoranuu. Peakiyy raueHust 1 00e3BpeKUBaHUs MTPOTYKTOB THAPO-
nn3a 6enKoB. 3HaUCHHE ONPE/IeNICHUs KUBOTHOTO UH/IMKAHA B MOYE.

Tema 7.3 CoenuHuTenbHAs TKaHb: COCTaB, (DYHKIMH; CTPOCHHE KOJUIAreHa M DIIACTHUHA,

3HaueHue. benku coeqMHUTEeNIbHON TKaH! (KOJUIAreH, 31acTUH, GUOPOHEKTHH)
CocraB, pyHKINU; CTPOCHHE COCIUHUTEIILHON TKaHM.. belnku coeMHUTeIbHON TKaHU (KOJUIareH, Jia-
CcTUH, (UOPOHEKTHH): OCOOCHHOCTH, CTPYKTYPBHl aMHUHOKHCIOTHOTO cocTaBa. DU3HKO-XMMHUYECKHE
CBOMCTBA, GyHKIMH. MeTabosn3M KoJulareHa: 3Tarsl, KohepMeHTbI, KocyocTpaThl, CyOCTpaThl. 3HaUeHUE
oTpeeNieHUs] OKCUTIpOIHHA B Mode. [IpoTeornukansl, TIMKO3aMUHOTIIMKAHBL: CTPOSHHE, (QYHKIHH, 00-
MEH, HapyleHue oOMeHa (MyKOTIOIUCAXapH I03bl).

Tema 7.4. T'0noBHOM MO3r: XUMHUYECKUH COCTaB CyXOTO OCTATKa, OEJIOro M CEpPOro BEIECTBA,

HEMPOHOB, CHHAIICOB, HEPBHBIX BOJIOKOH

XUMHYECKHH COCTaB CyXOro OCTaTKa, OeJIoro M Ceporo BemecTBa [ OJOBHOW MO3T, HEHWPOHOB,
CHHAIICOB, HEPBHBIX BOJOKOH. OcoOEHHOCTH OOMEHa — HHEPreTHYECKOTO, YTJIEBOJHOTO, JIUIUIAHOTO,
HYKJICOTHTHOTO ¥ HYKJIEMHOBBIX KHCJIOT, OCTKOB M aMHUHOKHCIIOT. MeXaHu3Mbl Iepeiadyl HepBHOTO
MUMITYJIbCa TI0 HEPBHOMY BOJIOKHY. BHIIbI CHHATICOB M pELIENITOPOB.

Tema 7.5. Mpiueynast TKaHb: BUbI, (QYHKIHMH, OCOOCHHOCTH BHYTPUKIETOUHBIX CTPYKTYp U
MeTabonm3ma

MpImedHoe BOJIOKHO (MBIIIEYHAs KJIETKAa): OCOOCHHOCTH CTPYKTYpBI, XUMHYECKOTO COCTaBa,
MeTtabomm3ma, GyHKIIH. beakn MrohuopriuT: coctas, CTPYKTYpbI, GYHKIIMU. BUIBI MBIIIIEUHBIX TKAHEH,
(GYHKIMH, OCOOEHHOCTH BHYTPHKJIETOUHBIX CTPYKTYp. MeXaHu3Mbl 3HEProoOecnedeHus] MBIILEYHON
TKaHU B COCTOSIHUM TOKOs M Harpy3ku. KpearundochokuHazHbli MEXaHM3M TPAHCIOPTAa SHEPTUU B
MBIILIEYHOH KieTke. MuoKap/: 0COOEHHOCTH CTPYKTYpPbI, MeTa00Iu3Ma, QyHKIIHH.

Pazgen 8. OcobOeHHOCTH ?JHepPreTHYECKOro O0OMeHAa YeJ0BEeKa: YIJIeBOAOB, JHNUIOB,
HYKJIEOTH0B M HYKJIE€HHOBbIX KHCJIOT

Tema 8.1. YrneBomHBIN U TUMUAHBINA OOMEH.

Craguu oOMeHa YTJIeBOJOB B OpPraHM3ME YEIOBEKA: PACIICIJICHHE B MHINEBAPUTEILHOM
TPaKTe MOCTYMAIIMX C MHIIEH MOJIU- W JHUCAXapUIIOB /10 MOHOCAXapHUJIOB, BCAChIBAaHUE
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MOHOCAXapul0B U3 KUIIEYHHKa B KpoBb. CHHTE3 M pacnaj IVIMKOreHa B TKaHAX (IVIMKOI€He3 U
TJIMKOTE€HOJNN3) B eyeHru. KoHeuHslit 3Tan (BbIAEICHUE TPOAYKTOB 0OMEHA — BOJIBI M YTJICKUCIIOTO
ra3a u3 OpraHusma).

O6men nununoB. buoxumudeckas kimaccuukanus JTUMUIOB THIIH: XHUPBI KUBOTHOTO H
PACTUTENILHOTO  MPOUCXOXKACHUSA; JKUPHbIE  KHUCJIOThl  HACBIIIEHHbIE U  HEHACBILICHHBIE
(MOHOHEHACBIILIEHHbIE U IOJIMHEHAChIleHHbIe). CTaguu IepeBapuBaHUs KUPOB B TOHKOM
KUIIEYHUKE, y4YacTHE MAHKPEaTH4YeCKOM JMma3bl M racTPOMHTECTMHAIBHOIO  T'OPMOHA
XOJICUMCTOKMHUHA. BcacblBaHME JKUPHBIX KHUCIOT, pPOJb JKETYHBIX KHCJIOT, 0Opa3oBaHUE
XOJIEMHOBBIX KOMIUIEKCOB. Y TUJIM3alMs IJIMLEpUHA [IPU PECUHTE3€ KUPOB B OPraHU3ME YesloBeKa.
Buoxumus maroreHesa JUMHUIHOTO OOMEHA.

Tema 8.2. OOMEH HYKJICOTHIOB H HYKJICHHOBBIX KHUCIIOT
CuHTe3 MMyprHOB, SHEPro3aTpaTHbIE 0cOOeHHOCTH OuocuHTe3a. [loanepxanue B Gpu3noIOrnye-
CKUX YCJIOBHUSIX ITyJia ITyPHHOB 3a CYET MyTeH UX peyTHIIN3alui, 0COOEHHOCTH OMOCHHTE3a y OBbICT-
poaensmuxcs KieTok. Jloyis BcacbIBaHUsI HyKJI€OTHI0B OCTaTKOB HYKJIEUHOBBIX KUCJIOT U3 MULIH.
Ponb npepmecTBeHHuKa nypuHoB — nHo3uHaTa (IMP) u aMuHOKUCIIOT riyTaMuHa, actiaprara u
[NIMIUHA B OMOCHHTE3€e IypUHOB. PeyTunusanus mypruHoB

brocuHTe3 MMpUMUIMHOBBIX HYKJIeOoTHI0B: KoHaeHcanms aciaprata u kapdbamounsdocdara
¢ oOpazoBanueM N-kapOaMousacnaprara, nmpucoeauHenue puoo3o-5-pocdara (PRPP). Poas dep-
MeHTa Y M®@-CuHTa3bI.

Tema 8.3. OOMeH HelipomMeinaTopoB. MeXaHU3MBbI Tepeiadil HePBHOTO UMITYJIbCA.

OOMeH HelpoMennaTopoB (ALETHUIXOJIMHA, KaTeX0oJlaMUHOB, ceporonnHa, T AMK, riyramuHOBOI1
KUCIIOTHI, INIUIMHA, TUCTAMHHA). MeXaHU3MBbI [lepelaui HEPBHOTO HMITYJIbCa Yepe3 CHHAIICHI.

Pa3znen 9. BuraMuHbl: XHMHYecKasi IPUPOA, KIacCH(PUKALHUS.

Tema 9.1. Ctpoenue 1 GyHKINH BOZOPACTBOPUMBIX BUTAMUHOB.

BuramMuHbI: XUMHUYECKast IPUPO/IA, KIIaCCH(UKALIS 110 PACTBOPUMOCTH B BoJIe U GYHKIMSIM. BuraMuHs!
Be, P u C,

¢dusnonorunyeckue d3QGHeKTol, MPOGUITAKTHICCKHIE TO3bI.

Tema 9.2. Ctpoenuve u (yHKIMHM >KUPOPACTBOPUMBIX BHUTAaMHHOB: (ojimeBas KHUCIOTA,
Butamunsl A, J[, K. ICTOYHHMKM XUPOPACTBOPUMBIX BUTAMUHOB JIJISi OPraHU3Ma, MEXAaHU3M JIEHCTBUS,
MeTabonnuecKkue u

Tema 9.3. XapaktepucTiKa SH3MMOBUTAMHUHOB,, TOPMOHOBHTAMHHOB, PEIOKC-BUTAMHUOB,

OCcOOCHHOCTH XHMHYECKOTO COCTaBa M (DU3MKO-XHUMHYECKHX CBOMCTB JH3MMOBUTAMHHOB,
TOPMOHOBHTAMUHBI, PEIOKC-BUTAMUHBIOB. JTambl MeTAa00JdM3Ma, MPUYUHBI THIO- , THIEp- W
ABUTAaMUHO30B (3HJIOT€HHBIE, IK30TCHHBIE).

TemaTuka CEMI/IHapCKI/IX/IlpaKTI/I‘IeCKI/IX Hu ﬂaﬁopaTopﬂmx 3aHATHH

3.4.1. CemuHapcKHe/PaKTHYECKHE 3aHATHS
MEIUIIMHCKON OMOTEXHOJIOTHH.
Tema 1. Mecto METUIIMHCKOM OMOXUMUU B pa3BUTHH CUCTEMBI 3/IpaBooxpaHeHusl. OCHOBHbIE MTPH-
OpUTETHBIC HATIPABIICHUS PA3BUTHS METUITUTHCKON OMOXUMUHU.
Tema 2. O6mume mytn o6MeHa 6ernka B opranmsMe. OCOOEHHOCTH OMOCHHTE3a Y YeIOBEKA U JKUBOTHBIX.
CoctaB 0€1IKOB B KPOBU Y€I0BEKA.
Tema 3. OOMeH aMHHOKHCIIOT B OpraHn3Me yenoBeka. HezameHnMble aMUHOKHCIIOTHI, 0COOCHHOCTH
MeTabonu3Ma.
Tewma 4. HTErpamnys 1 peryisnus a30THCTOro oOMeHa
Tema 5. UactHble myTH 0OMEHa aMUHOKHCIIOT
Tema 6. OyHKIMOHATBHASI OMOXUMUSI MBIILICUHON TKAaHU
Tema 7. ®yHKITMOHAIbHASI OMOXUMUS COSTUHUTENHHON M KOCTHOM TKaHEH
Tema 8. buoxumus kpoBu. KoHTposab OenkoB B KpOBH.
Tema 9. buoxumus moun. KonTposns 6eskoB B Moye.
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Tewma 10. buoxumus ropMOHaTBHOMN PEryIISIUU CTEPOUIHBIX TOPMOHOB: MEXAHU3M JICHCTBUS.
Tema 11. Buoxumusi TOpMOHATBHOM PETYIISIIIUN TUPEOUIHBIX TOpMOHOB (T3, T4), MEXaHU3M JIEHCTBUSI.
Tema 12. buoxumus ropMOHAIBHOHN perysiiiu ropMoHa UHCynHA. [lonyuenue reaHo-
WHXXEHEPHOT0 TOPMOHA UHCYJIMHA, 0COOEHHOCTH MPOJIyLICHTOB.

Tema 13. buoxumus ropMOHAJIBHOW PEryJSK FTOPMOHA comaToTpornuHa. [lonydyenue reHHo-
WHXEHEPHOT0 TOPMOHA COMATOTPOIMHA, OCOOEHHOCTH MPOAYLIEHTOB.

Tema 14. depMeHTH B MEAUIIMHCKUX TEXHOJOTUAX. Buoxumudeckue mporecchl HCIOIb30BaHuUs
(EepMEHTOB B YH3UMOIMATHOCTUKE, YJH3UMOTEPAIMH U YH3UMOIIATOJIOT HH.

Tewma 15. JIpixatesnbHas pyHKIHSI KPOBH: OMOXUMHUYECKHE MPOLIECCH MEPEHOCA KMCIOPOaa U
YTJIEKUCIIOTO Ta3a.

Tema 16. BogHo-371€KTpOAUTHBIN 0OMEH B KPOBH.

Tema 17. ®yHknuoHanbHAs OHOXUMHSI COCTMHUTEILHON M KOCTHOM TKaHEH

Tewma 18. dynkunonanpHasi 6MOXUMHUS HEPBHOM TKaHU: TOJIOBHOT'O MO3Ta U HEMPOHOB.

3.4.2. JTabopaTopHbIe 3aHATHS

Jlabopamopuvie 3anamus y4eOHbIM NIAHOM He NPedyCMOmpPeHbl.
34  TemaTuka KypCOBBIX MPOEKTOB (KYPCOBBIX padoT)
Kypcosvie pabomsi yuebHvIM n1aHOM He npedyCMOmpeHbl.

4, Y4eOHO-MeTOAMYECKOE M MH(POPMAIIMOHHOE 00ecIieYeHmne

41  HopmatuBHble 1oKyMeHTbI 1 'OCTbI

1. TOCT P 8.891-2015. Haunonanbsusliil ctanaapt PO. 'ocynapcTBeHHas cuctema o0ecneueHus
€IMHCTBa u3MepeHuil. i3mepurenbHble U MHIMKATOPHbIE OMOXUMUYECKHE TeCT-CUCTEMBI. TexHo-
JIOTHYECKHE U MeTposiornueckue TpedoBaHus. OCHOBHBIE MTOJIOXKEHUS. Y TBEPXKIECH U BBEJIEH B
neiicreue Ipukazom denepanbHOro areHTCTBA 110 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTUN
ot 31 aBrycra 2015 r. N 1208-ct

4.2. OcHOBHasI JIUTEpaTypa

1.  TnyxoB A.W., buonorudeckas xumus. Yueouuk. / A.W. I'nyxos, C.E. Cesepun., T.JL.
AneiinnkoBa, C.A. CunaeBa. U3g-so MUA, M. 2023. — 504 c.

2. byakesuu E. B., bynkesuu P. O. buomenuuuHckre HaHOTEXHOJOTHUU: yuyeOHOe mocoOue.
Uzn-po Jlans, 3-¢ u3a. 2022. -176 c.
3. Koneman fl., Pém K.-I'. Harnsannas 6unoxumus. / 5. Konsman, K.-T'. Pém ; mep. ¢ aara. T.I1.

MoconoBoit. Mocksa: uzn-Bo Jlaboparopus 3nanuii. 2023. — 509 c.

4. JleneBuu, B. B. buoxumust maToa0ruyeckux MpoueccoB : MOcoOue I CTYAEHTOB JIe4eOHOTo
dakynprera (cienuanbHOcTh 1-79 01 01 JleueGHOE 1€510) U MEIUKO-TMAarHOCTHIECKOTO (haKyIbTeTa
(cnermmanbHOCTH 1-79 01 04 Menuko-auaraoctuueckoe neno) / B. B. Jlenesuu, B. M. Illeii6ak, H.
3. Ilerymok ; mox pex. mpod. B. B. Jlenesuua. — I'ponno : ['pI'MY, 2016. — 136 c.

5. Jlyuenxo C.B., ®ensaman H.b., CBuctynos A.A. Hano6uorexunonorus/ C.B. Jlynenko, H.b.
®enpaman, A.A. Ceuctynos. — M. U3n-Bo [lepsoro MI'MY nmenun .M. Ceuenosa. 2015. — 276 c.
5. Mapmain B.J[x. Kimmandeckas onoxumust. /B.Jlx. Mapmran. Ilep. ¢ anri. — M3a-Bo bunom. 2023.
— 408 c.


https://lanbook.com/catalog/author/budkevich-e-v/
https://lanbook.com/catalog/author/budkevich-r-o/
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6. Cranumerckuit S1.M., [IpombInieHHAs OMOTEXHOJIOTHS JISKAPCTBECHHBIX CPEJCTB [ DIEKTPOHHBIN
pecypc] : yuebnoe nocoodue / . M. Cranumesckuit. — M. : IT90OTAP-Menaua, 2021. — 144 c. —
ISBN 978-5-9704-5845-7 — Pexxum noctymna:
http://www.studmedlib.ru/book/ISBN9785970458457.html

4.3. JlonmoHUTE/IbHASI IUTEpaTypa
1. Konbman, SIu. Harnsimaas 6noxumus : [cnpaBounuk] / S1. Komsman, K.-I'. Péwm ; mep. ¢ Hem. JI. B.
Kosnosa, E. C. Jleuno#, I1. 1. Pemerosa nox pen. I1. /1. Pemmerosa, T. M. CopkuHoii .— 2-e u3z
.— Mockga : Mup, 2004 .— 469 c.
2. Yura, b. B. HanoOnoTexHOI0THS 7151 AMATHOCTUKHA W KOPPEKIIUK 00JIe3HEH TIEYeHH : MOHOTpa-
¢ust/ b. B. Yia, A. KonnieBosa. - 'epmanus : LAP LAMBERT Acad. Publ., 2015. - 224 c. - ISBN
978-3-659-70718-6. - TekcT : AIEKTPOHHBIN. —
URL.: https://new.znanium.com/catalog/product/1064881

44.  JluieH3WOHHOE U CBOOOHO PACIPOCTPaHsIEMOE MPOrPaMMHOE odecnedeHne

HepequL HH(bOpMaHHOHHBIX TGXHOHOFHﬁ, HCIIOJIb3YCMBIX MPHU OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoLiecca o IUCIUIUIMHE, BKIIIOYas IEpEUYeHb MPOrpaMMHOI0 00ecTieueHus U
MH(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM (Mpu HATUYUH );

1. ABToMartu3upoBaHHast 00pa3oBaTeIbHas Cpea YHUBEPCUTETA.

2. BanpHO-peUTHHTOBAsI CHCTEMa KOHTPOJIS Ka4ecTBa OCBOSHUS 00pa30oBaTEeIIbHON
POrpaMMBbI B aBTOMATH3UPOBAHHON 00pa30BaTEIbLHON CUCTEME Y HUBEPCUTETA.

45. CoBpeMmeHHbIe PO(PeccHOHANbHBIE 0a3bl JAHHBIX U HHPOPMAITHOHHBbIE
CIIpaBOYHBIC CUCTEMBI

[Tepeuens pecypcoB HHPOPMAIIMOHHO - TEIEKOMMYHUKAIIMOHHOM ceTh « UHTepHETY,

H606XOI[I/IMLIX HJIs1 OCBOCHUA JUCHUIIIIMHBI:

1. http://molbiol.ru/

2. PubMed (U.S. National Library of Medicine National Institutes of Health

http://www.ncbi.nlm.nih.gov/pubmed),

3. GenBank (National Center for Biotechnology Information

http://www.ncbi.nlm.nih.gov/genbank/), EMBL (European Molecular Biology Laboratory

http://www.embl.org/),

4. SWISS-PROT (Swiss Protein Databank http://www.ebi.ac.uk/uniprot/), PDB (PDBsum)

(Protein Data Bank http://www.rcsb.org),

5. CATH (Class, Architecture, Topology, Homology

http://www.biochem.ucl.ac.uk/bsm/cath ,

6. SCOP (Structural Classification of Proteins

http://scop.mrc-Imb.cam.ac.uk/scop

7. http://www.books-up.ru (asmexTpoHHast OMOIHOTEUHAS CUCTEMA);

S. MartepuajibHO-TEXHHYECKOE 0O0ecneyeHue

JlexuunonHas aynutopus kKadenpel «Xumbuorex» AB5504. (115280, r. MockBa, yiI.
ABro3aBojckas, 1. 16 crp. 1 (kopmyc 5)), obopyldoBaHHas: CTOJIbI y4eOHBIE CO CKaMbsIMH,
ayJUTOpHas 10CKa, MyJIbTUMEIUIHBIN KOMIUIEKC (IEPeHOCHOI MpoekTop, HOyTOYK). Pabouee mecto
IpenoaaBaressi: CToj, CTyII.


http://www.studmedlib.ru/book/ISBN9785970458457.html
https://new.znanium.com/catalog/product/1064881
http://molbiol.ru/
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/genbank/)
http://www.embl.org/
http://www.ebi.ac.uk/uniprot/)
http://www.rcsb.org/
http://www.biochem.ucl.ac.uk/bsm/cath
http://scop.mrc-lmb.cam.ac.uk/scop
http://www.books-up.ru/

15

AynuTopust Il CEMUHApPCKUX W TpaKTUYeCKHX 3aHATHH Kadenpsl «Xumbuorex» AB5404a
(115280, r. MockBa, yn. ABTo3aBojckas, 1. 16 ctp. 1), obopymoBaHHas: CTOJIBI Y4eOHBIE CO
CKaMbsSIMH, ayJUTOPHAsl JOCKA, MYJIbTUMEIUUHBIN KOMIUICKC (NIEPEHOCHOW MPOEKTOp, HOYTOYK).
Pabouee mecto npemnopasarens: cToi, CTyJI.

6. MeToauyeckue peKoMeHIaluu

6.3. MeToauyeckue peKOMeHAAIUH JIs NMPenoaBaTeisi M0 OPraHu3aun
o0yueHust

OOyuenue no aucUUIUIMHE «MeOUUMHCKas OMOXUMUS» CKJIAJIbIBAETCS M3 KOHTaKTHOM
paboThI, BKITIOYAIOIIECH JICKIIMOHHBIC 3aHATHUS, IPAKTUUECKUE 3aHATHUS, CAMOCTOSTENILHONW paboTHl U
IIPOMEXYTOYHOM  arrecranuu. JIGKIMOHHBIE  3aHATUSA  INPOBOJATCS C  HCIOJb30BAHHUEM
JIEMOHCTPAIIMOHHOTO MaTepraa B BUe npe3eHTanuii. [IpakTiueckue 3aHATHS IPOXOJAT B YIEOHBIX
ayUTOpUAX M ydeOHbIX Jlaboparopusix. B Xxome 3aHATHI CTyIOeHTHI pa30uUparOT U OOCYXIAIOT
BOIIPOCHI 10 COOTBETCTBYIOLIUM pa3jiejaM M TeMaM AUCLUMIUIMHBI, BBIIOJIHSIIOT TEOPETHUECKUE
3aganus. KoulokBuyM sIBIII€TCS BaXKHBIM BUJIOM 3aHSTHS, B pAMKax KOTOPOT'O IPOBOJUTCS TEKYIIMM
pyOexHBIN, a TaKXKe TEKYLIUH WTOTOBBIM KOHTPOJIb yCIIEBAEMOCTH CTylAeHTa. [Ipu moaroroBke k
KOJUIOKBUYMaM CTYJIEHTY CJIEAyeT BHMMATEIbHO M3YyUYUTh MaTEPHUAJbl JIEKIMH U PEKOMEHIYEMYIO
JUTEPATypy, a TAKXKE MPOpadoTaTh MPAKTUIECKUE 33aa9l, KOTOPbIE Pa30UpaIich Ha 3aHATHIX HIIH
ObUIM PEKOMEHJIOBAHBI JUIsl CAMOCTOSATEIILHOTO PEILICHHS.

Jlis peanm3anuy KOMIETEHTHOCTHOIO MOAX0/1a B y4EOHOM IPOLIECCE ITMPOKO UCIIONIB3YIOTCS
aKTUBHbIC U MHTEPAKTHUBHBIE (DOPMBI NMPOBEJECHUS 3aHATUH (UCHOJIb30BaHUE MHTEPHET-(hUIBMOB,
WUTIOCTPUPYIOLINX Pa3IMUHbIE MOJIEKYJIIPHbIE MPOLECCHI, UCIIOIb30BaHNE HHTEPHET-PECYPCOB [T
HOJTrOTOBKHU K 3aHSATHUAM U CAaMOIIPOBEPKH, pEeIlIEeHNE CUTYallMOHHBIX 3ajay, TPYIIOBbIE IUCKYCCHN)
B COYETaHMM C BHEAYAUTOPHOU paboTOH ¢ 1enbio (POpMUPOBAHUS U Pa3BUTHUS NPOGECCHOHATBHBIX
HaBBIKOB 00YyYaroIUXCs.

CamocrosTenbHass paboTa CTyAE€HTa HampaBieHa Ha TOJArOTOBKY K  TEKyLIemMy
TEMaTU4YeCKOMY, TEKyllleMy pyOeKHOMY M TEKyIleMy HTOTOBOMY KOHTPOJSIM YCHEBAaeMOCTH.
CamocTrosTenbHass paboTa BKIOYaeT B ceOsi MpopabOTKy JIEKIIMOHHBIX MaTepUajoB, M3yueHUE
PEKOMEH/I0BaHHOHM y4eOHO! TUTepaTyphl, U3ydeHrne HHPpOopMaLuu, myOIMKyeMoi B IEpHOANYECKON
NevaTu U NpeacTaBieHHoN B IHTepHeTe U HanucaHue pedepara 1o npeyioKEeHHON TeEME.

6.4. Meroanyeckue YKa3aHusi 1Jis1 00yUAKOIIHXCS 110 OCBOEHUIO TUCIMIITHHBI

Juctunnuua «MeaunuHcKas OHOXUMHSD) TMpEAycMaTpUBaeT JEKIUH U TPaKTHUYECKHe
3aHATUSA KKy Henenro. M3yueHne NTUCUUILIMHEBI 3aBEPIIACTCSA IK3aMEHOM. Y CIIEIIHOE U3yYEHUE
TUCIUIUIMHBL TpeOyeT TMOCEUIeHUs JEKIMi, aKTUBHOW pabOThl Ha TMPAKTUYECKUX 3aHITHSIX,
BBITIOJIHEHHS yUEOHBIX 3aJIaHUM TIperojaBaTeisi, O3HAKOMJIEHUS C OCHOBHOM W JIOTIOJTHHTEIbHON
JIUTEPATYPOL.

[Tpu TOATOTOBKE K JEKIIMOHHBIM 3aHATUSM CTYACHTaM HEOOXOHMO:

- mepex oOdYepedHOW JeKIued HeoOXOIUMO MPOCMOTPETh MO KOHCIEKTY MarepHal
MpEbIAYIEH JIEKIUH.

- NpU 3aTPyJAHCHHUSX B BOCIPUATHH MaTepuajga CIEeIyeT OOpaTHThCS K OCHOBHBIM
JTUTEpaTypHBIM HCTOYHUKaM. Ecim pazoOpaThcsi B MaTepuaiie OmsiTh HE yAalioCh, TO OOPaTUTECH K
nextopy (1o rpaduKy ero KOHCYJIbTAIlMN) WIH K TIPETOIaBaTeN 0 Ha MPAKTUUECKUX 3aHATHSX.

[IpakTuueckue 3aHATHS SBISIOTCS YacThI0 W3Y4YeHUs HauOoyiee BaXKHBIX TeM y4eOHOM
JUCUUIIIMHBL. OHM CITyXaT JJI 3aKpeIIeHUs] M3YYEeHHOT0 MaTepualia, pa3BUTHSI YMEHUN U HAaBBIKOB
BBITIOJTHEHHS SKCIIEPUMEHTAIBHBIX pa0OT M MOATOTOBKH JIOKJIAIOB, COOOIICHUI, TIPUOOpETEHUS
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OIIbITa YCTHBIX HY6J'II/I‘IHI)IX BbICTyrIJ'I@HPIfI, BCACHUA JUCKYCCHUH, aprymCcHTAllMKd MW 3allWUThI
BBIIBUT'aCMBIX HOHOX(CHHﬁ, a TAKKC JIA KOHTPOJIA NpCrnoAgaBaTcjieM CTCICHHU IOATOTOBJICHHOCTH
CTYACHTOB I10 I/ISY‘IaeMOﬁ JUCHUIIIINHEC.

1. DoH/I OLIEHOYHBIX CPEJICTB

7.1 MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yIbTATOB 00y4eHH
HpI/I HU3YYCHUN JUCHUIIJIMHBL ((MCI[I/II_II/IHCKaSI 6I/IOXI/IMI/I$I» npeayCMOTpCHO TIIPOBCACHUC

KOJUIOKBUYMOB I10 MOJYJISIM CEMUHAPCKUX 3aHATUH.
IIkana u KpUTEPUM OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMsI
8. K mpomexyTOoyHOH aTTecTaluy SK3aMeHy JOIMYCKaIOTCs TOJBKO CTYIEHTHI, BBHITOJIHUBIINE BCE
BUBI Y4eOHOH paboThl, MPEeIyCMOTPEHHbIE pabodeil mporpaMMoil mo aucuuruinHe «OCHOBBI
OMOTEXHOJIOTMM» NPOLUIM MPOMEKYTOUHBIH KOHTPOJIb, BBINOJIHWIN JIaDOopaTOpHbIE PadOTHI,
BBICTYIIWIH C JOKJIAJ0M U T.J.

Hlxana ouyenueanusn Onucanue

BoinonHeHsl Bce BUAbI yuyeOHOH paboOThl, IPETyCMOTPEHHbIE
yueOHbIM 11aHOM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBHUE
3HAaHWH, yMEHWH, HaBBIKOB TIPUBEACHHBHIM B  TalnMIax
MoKa3aresiei,  omepupyeT  NpPUOOPETEHHBIMH  3HAHUSIMU,
Omnuuno YMEHUSMM, HaBbIKAMH, IPUMEHSET UX B CUTyallUsIX [IOBBIIIEHHON
cnoxHocTd. [Ipr 3TOM MOTYT OBITH TOMYIIEHBI HE3HAUNUTEIbHbBIE
OIIMOKK, HETOYHOCTH, 3aTPyJHEHHs] TpU aHAIUTHYECKUX
omepauusax, IEpeHoce 3HAaHMM W YMEHMM Ha  HOBBIE,
HECTaHJApPTHBIC CUTYyalUH.

BreimonHeHsl Bce BHIBI y4eOHOIl paboOThI, MpeayCMOTpPEHHBIE
y4eOHbpIM  TuTaHOM. CTYyIeHT JIEMOHCTPUPYET  HEMOJIHOE,
Xopowo MpaBUJIBHOE  COOTBETCTBUE  3HAHWM, YMEHHI, HaBBIKOB
MPUBEJICHHBIM B Ta0JHIaX IMOKa3aTesnei, MO0 €clid MpU 3TOM
OBUTH OMYIIEHBI 2-3 HEeCYIIeCTBEHHBIEC OIINOKH.

BrinonHensl Bce BUIbI yueOHOM pPabOThI, MpeTyCMOTPEHHBIE
yueOHbIM TUIaHOM. CTYyIEHT JAEeMOHCTPUPYET COOTBETCTBHE
Yoosnemsopumenvro | 3HaHUMiA, B KOTOPOM OCBEIIEHA OCHOBHAs, HAMOOJIEE BaKHAS 9aCTh
MaTepuaia, HO IpU STOM JIOMYIIeHa OJHA 3HAUMTENbHAS OITHOKa
WJIA HETOYHOCTb.

He BbmonHeH oauH wium Ooiee BHUIOB y4ueOHOHM pabOTHI,
NPEIYCMOTPEHHBIX y4eOHBIM TuTaHOM. CTyIIEHT NEeMOHCTPUPYET
HEMOJIHOE  COOTBETCTBME  3HAHMH,  YMEHUH,  HABBIKOB
MPUBEJEHHBIM B  Ta0nWIaX TMOKa3aTelield, JIOMyCKarTCs
3HAUUTENIbHbIE OIIMOKH, TPOSBISAETCS OTCYTCTBUE 3HAHMIA,
YMEHHUH, HABBIKOB I10 PsIIy TOKa3aTeseid, CTY/EHT UCIIBITHIBACT
3HAYUTENbHbIC 3aTPYAHEHUS TPU ONEpupo8aHuU 3HAHUAMU U
YMeHUAMU NPU UX nepeHoce Ha HOBble CUMYAYUU.

Heyoosnemeopumenvro
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7.2.  OueHo4YHbIE CpeaCcTBa

7.2.1. Texymuii KOHTPOJIb
TecToBrle 3anaHus
1 Bompoc.
Kakue kieTku, TKaH! U OpraHbl HCIIOJIB3YIOT KETOHOBBIE TEJIa B KAUECTBE HCTOUYHHUKA SHEPTUH?
a) TOJIOBHOW MO3T, [T€4Y€Hb, SPUTPOLHTHI,
0) MbIlIIeYHAs U HEpBHAS TKaHb, IICYCHbD,
B) IICYCHb, JKUPOBAs TKAHb, MUOKAP/, T') HEPBHASI TKAHb, MUOKAP/1, CKEJICTHBIC MBIIIIIIBI,
) JIETKHE, TTeYEHb, TIOYKH.
2 Bompoc.
Kak m3mensiercs notpebdaenne kuciaopoaa u cuate3 AT® MUTOXOHAPUSAMH IPH BO3IEHCTBUN HA HUX
2,4-muHUTpOodeHOoa - Pa300IIHUTENs IbIXaHuS U GOChHOPUITUPOBAHHS?
a) moTpebiIeHne Kucaopoaa yennuupaercs, cuate3 AT® yBennuuBaercs,
0) morpebieHne Kuciopoaa ypenuuuBaercs, cuare3 AT® ymeHnbiaercs,
B) noTpebiieHne Kuciopoaa ymeHbinaercs, cuare3 AT® yBennuuBaercs,
r) notpebieHne Kuciopoia ymeHbinaercs, cuare3 AT® ymeHnsInaeTcs
3 Bompoc
VYkaxure 6M0I0rn4ecKyro GyHKINIO IUTOXPOMOB C, & U a3
a) IEPEHOC AIIEKTPOHOB U MMPOTOHOB B JIBIXaTEIBHOM TN MUTOXOHAPHIA,
0) yyactue B peakiusax cyocTpaTHOro GpochopuInpoBaHus,
B) IIEPEHOC HJIEKTPOHOB B ABIXaTEIbHON SN MUTOXOHAPHIA,
I') IEpPEHOC MPOTOHOB B IBIXATEIBHON LEMH MUTOXOHIPUH,
1) KaTanu3 peakiuii ukiaa KpeoOca.
4 Bonpoc.
YTo U3 MepeuncIIEHHOTO MTPOUCXOTUT MTOATOTOBUTEIBHOM 3TaIle SHEPreTHIeCKOro oOMeHa ¢ 00pa3oBa-
Huem ATO?
a) okucnuTensHoe hochoprpoBaHue,
0) nerunpupoBaHue KucioT B 1ukie Kpeodca,
B) cyOcTpatHoe hocopunrpoBanre B OMoxuMudeckoM myTu OmOneHa Metieproga-Ilapnaca,
T') TUAPOJIU3 UTATEIBHBIX BEIIECTB 10 MOHOMEPOB,
1) oOpa3oBanue mupyBata u aneTiKoA.
5 Bomnpoc
VYkaxure OHOJIOTHYECKYIO POJIb Kpaxmaa
a) CTPYKTYPHBIH MOJIMCaXxapyl pacTCHUH,
0) pe3epBHBII MoIucaxapu/ KUBOTHBIX,
B) CTPYKTYPHBIH NOJHCAaXapH] )KUBOTHBIX,
T') pe3epBHBIH MoJIMcaxapua pacTCHHH,
1) CTPYKTYPHBIH MONKCaxapu] WICHUCTOHOTHX.
6 Bompoc.
Bri6epuTte 6enku 0oCHOBHBIE (PpaKIuii B KPOBH:
a) anbOyMuH, anbda-1-,
0) anpOymMuH anbda-2-,
B) TUCTOHBI
r) 6era-1-rnobynun
1) 6eTa-2-rIIo0yIInH.

Bomnpoc 7.

Br16epuTe u3 nepeuncieHHbIX TOPMOHBI TUITO(H3a
a) COMaTOTPOINH

0) MHCYJIHUH

B) KOPTUKOTPOIHH



18

T') THPEOTPOITHH
1) IIPOJIAKTOTPOIINH
8 Bonpoc

BriOepute 3 nepevynciIeHHbIX TOPMOHBI THITO(H3a
a) COMaTOTPOIINH

0) MHCYJIMH

B) aJIpEHOKOPTHKOTPOITHBIA TOPMOH

T') TAPEOTPOITHBIA TOPMOH

1) MET-2HKepaTnH

9 Bomnpoc.

VYKaxuTe poiib KEJITOro MUrMeHTa OumupyOnHa
a) OKHCIIEHHE YTJIEBOJIOB

0) pacrmajn >pUTPOIMTOB

B) OKUCIICHUE JUITUI0B

I') IEPEeHOC YIIIEKUCIIOro rasa

1) IEPEHOC KUCIOpoaa

10 Bomnpoc

YKaxuTe pojb KPaCHOTO MUTMEHTA TeNorioonHa
a) OKUCIJICHUE YTJIEBO/IOB

6) pacmaz 3pUTPOLUTOB

B) OKHCIICHUE JTUTHIOB

I') IEPEHOC YIIIEKUCIIOrO ra3a

1) IEPEHOC KUCIOpoaa

7.2.2. TIpoMexyTouHast aTTecTaIus

1. Ponp Genka B muTaHuH, OMOJIOTHYECKAs IICHHOCTb, TPUHIIUITEI HOPMUPOBAHHS, OMOXUMHYECKHE
HapyLICHUs IPU €r0 HEIOCTATOYHOCTH (KBALLIUOPKOP).

2. XKenyno4HbIi COK: PU3UKO-XMMUYECKHUE CBOWCTBA, XMMUYECKUN COCTaB, (PU3MOIOTHUECKOE 3HAUCHNE
€ro KOMITOHEHTOB, PETYJISINS CEKPEINH, BHIBI KUCIOTHOCTH, 3HAYCHHE OIpeaeieHrs. MeXaHu3Mbl M1-
IIEBapEHUs B )KeTMyIKe (BO3PAaCTHBIE OCOOCHHOCTH).

3. COK KHUIIICYHBIH U MOJHKETYI0YHOM JKeNIe3bl: XUMHUECKUI COCTaB, 3HAYeHHUE KOMITIOHEHTOB, PEryJis-
LUl CEKPELIMH, y4acTHe B MEXaHU3Max MUILIEBApPEHUs OEJIKOB, )KUPOB, YIIeBOOB. [uapes: npuuuHbl U
MEXaHHU3Mbl BOSHUKHOBEHMSI, TOCIEACTBHSL.

4. HykneonpoTeu sl (XpOMaTHH, puOOCOMBI): XUMHUECKUi cocTaB, pynkiuu. Knaccudukanus rucro-
HOBBIX U HETHCTOHOBBIX OEITKOB, OCOOCHHOCTH cOCTaBa, PyHKIMH. MeXaHH3Mbl NIepeBapUBaHUs HYK-
JICONIPOTEU0B U BCACBIBAHUS MPOAYKTOB IUAPOIIN3A.

5. [lypuHOBBIE HYKJIEOTHIBI: CTPOCHHE, CXeMa 00pa30BaHMs IYPHUHOBOTO SiApa, CHHTE3 U3 NMHO3WHOBOMN
kucinotsl (MM®). Katabonusm mypunoB. Peakiim o6pa3oBaHus MOYEBOI KUCIIOTHI U3 ITyPUHOBBIX HYK-
JCOTUOB, 3HaUeHHe. [ nnepypukemMusi: NpUUMUHbI, MOCAEACTBHS.

6. [TupuMuIMHOBEIE HYKJICOTH/IBI: CTPOSHUE, CHHTE3 U3 aMUHOKHCIIOT, cXxeMa oopa3zoBanus Y MO,
[IM®, TM®. Katabonu3m THpUMUARHOBBIX HYKJICOTHI0B. OpOTOaIuIypusl.

7. OOMEH aMUHOKHCIIOT B KJIETKE: peakluu 1eKapOOKCUINPOBaHUs, (hepMEeHTHI, OMOJIOTHYECKOE 3HaYe-
Hue. Ponb peakiuii 1ekapOOKCUIMPOBaHUS B CUHTE3€ OMOJOTMYECKH aKTHUBHBIX BEIIECTB (Ha IpUMepe
KaTeXO0JaMHHOB, alleTUIXOJIMHA, THCTAMHHA, CEPOTOHUHA).

8. OOMeH aMUHOKHUCIIOT B KJIETKE: pEeaKIUK epeaMHHUPOBAHHS, ()EPMEHTBI, OMOIOTHUECKOE 3HAUCHUE.
Cynab0a 6e3a30THCTOr0 OCTaTKa aMMHOKUCIIOT. KeToreHHble U riitoKOreHHble aMUHOKHUCIOTHI.

9. OOMeH aMHHOKHUCIIOT B KJIETKE: TMTOHITHE O 3aMEHUMBIX, HE3aMEHUMBIX, YACTHYHO U YCIIOBHO 3aMEHH-
MBIX aMHUHOKHCTIOTaX. Peaknny cuHTe3a 3aMeHnMbIX aMuHOKUCIOT (Ha mpumepe [JIY, I'JTH, ACII,
AJIA). Csi3p 0OMeHa aMMHOKHUCIIOT C 0OOMEHOM YTIJIEBOJIOB U JIUITU/IOB.
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10. O6MeH aMUHOKHCIIOT B KJICTKE: PEAKITUH MPSIMOTO U HENPSMOTO Ie3aMUHUPOBaHUS, (DEPMEHTHI,
ouosornueckoe 3HadeHrne. OOpa3oBaHHe aMMHUaKa, €r0 TOKCUYHOCTh U ITyTH 00€3BPEKMUBAHHS.

11. Buramun Be: ctpoenune, Butamepsl, KohepMeHTHbIE (hOPMBI, OMOIOTHYECKAs POJTh, yIacTHE B 00-
MEHE aMHHOKHCIIOT.

12. [ukn MOYeBHHOOOPA30BaHMUs (OPHUTHHOBBIH ITUKJI, ITMKJI MOYeBUHBI, UK KpeOca- ["an3eneiiTa):
JIOKaJIM3alus B OpraHu3Me, peakiuu, pepMeHThl, ONOJIOTHYECKOe 3HaUeHHE, CBSI3b C PEaKLUsIMH JIe3-
aMHMHHUPOBAHMSA U LIUKJIOM TPHUKapOOHOBBIX KUCIOT. OOMEH apruHuHa U OPHUTHHA. DH3UMONIATHH
[IUKJIa MOYEBUHOOOpa30BaHMs, OMOXHUMHYECKas JUArHOCTUKA.

13. buocunTe3s Oenka: KpaTKas XapaKTepHCTHKA OCHOBHBIX 3TanoB. [locTTpancisiunonnas Mmoauduka-
Ut ¥ POIIMHT OEIIKOB.

14. TIporeonu3: BuabI, hepMeHTHI, Onoorndeckoe 3HaueHne. OcoOeHHOCTH KaTaboau3Ma OenKa B -
3ocoMax u nporeacomax. [lyTtu ucrons3oBanus poHIa AMUHOKHUCIIOT B KIIETKE.

15. O6meH auKapOOHOBBIX AMUHOKHUCIIOT ¥ UX aMHJIOB: CXeMa Iy Teil oOMeHa, peakiuu, pepMeHTHI,
TKaHEBbIE OCOOCHHOCTH, OMOJIOTHYeCKast POJIb.

16. O6MeH aMHHOKHCIIOT € pa3BETBICHHON OOKOBOH IEMbIO: cxema IyTei oOMeHa, peakiuu, dpep-
MEHTBI, TKaHEBbIE 0COOCHHOCTH, OMOIOrnYecKast poib. BpoxkaeHHbie SH3UMONaTH 00MEHa aMUHOKHC-
JIOT C Pa3BETBICHHON OOKOBOM IIETIBIO.

17. O6meH MeTHOHWHA, IIUCTENHA, CEPUHA U IITHIMHA. Peakinu TpaHCMEeTUIIMPOBaHUS Ha IpuMepe 00-
pa3oBaHuUs XOJIMHA U aJlpeHalInHa, 3HaueHue. Pons BuramMmuHoB Bo u B12 B perenepanuy MeTHOHHHA U
0o0MeHEe OJTHOYTJIEPOAHBIX (PparMeHTOB, OMOXMMUYECKHE HAPYLICHUS 1 KJIMHUYECKHUE TIPOSIBIICHUS He-
JOCTAaTOYHOCTH 3TUX BUTAMUHOB.

18. O6meH TpunTodana: cxema myTeit oOMeHa U UX 3HaUY€HHE, peaKkIM1 00pa30BaHUs CEPOTOHUHA U Me-
JIATOHHMHA, TKAaHEBbIE OCOOCHHOCTH, 3HAUCHHE.

19. OOmeH ¢eHunanaHNHa U THPO3UHA: CXeMa ITyTeil 0OMeHa U UX 3HaueHHe, peakuyu OMOCUHTEe3a aJl-
peHallnHa, 3Ha4eHue, poib BuTamuHa C.

20. deHUIKETOHYpUS: TPUIUHBI X MEXaHU3M BO3ZHUKHOBEHUS, ONOXUMHYECKHE HAPYIICHHS, TUATrHO-
CTHYECKHE MOKA3aTeIN KPOBU U MOYH.

21. I'ymopanbHBIe CUCTEMBI PETYIISIIIMI: IOHSATHS, TUTIBI, 001IKe cBorcTBa. Kitaccudukanum ropmoHoB
10 XUMHUYECKOH MpUpoe, MecTy OMOCHHTe3a, pu3nonornyeckuM 3ddexram.

22. YpOBHH U NMPHHIUIIBI OPraHU3aAIMH PETYISTOPHBIX CUCTEM: HEPBHOM, SHIOKPUHHON, IMMYHHO.
Oranbl MeTaboJIn3Ma TOPMOHOB: OMOCHHTE3, aKTUBALHS, CEKPELUs, TPAHCTIOPT MO KPOBOTOKY, peler-
sl 1 MEXaHHU3M JICHCTBUS, MHAKTHBALIMS M yIaJICHUE U3 OPraHnu3Ma, KIMHHYECKOe 3HaUCHHE.

23. PenieniTopsl TOPMOHOB: BHIBI, 0COOCHHOCTH CTPOSHHS, JIOKAIN3aIui. BHYTpHUKIIETOYHbIE TIOCPE/I-
HHKH JCHCTBHUS TOPMOHOB: IMKIIMYECKUE HYKICOTH/IBI, ETITH/IBI, IPOU3BOIHBIE )KUPHBIX KHCI0T, UTD,
AL, Caz2+u ap. Xumuueckas Ipupoja, CTpyKTypa, 0OMeH, (pyHKIHH.

24. Tupeounnsie ropmonsl (T3, T4): xuMudeckasi mpupoa, CTPYKTypa, ITanbl OMOCHHTE3a, PeryJisius,
MEXaHU3M JEeHCTBH, MeTaboanueckue u (puznonoruueckue 3PpQPeKTsl, MPUUNHBI HAPYLIECHUH, TOCIe-
cTBUsL, npodunakTrka. OOMeH o/a B OpraHusmMe.

25. 'opMOHBI THIIOTaIaMyca: XMMHUUYECKast IPUpPOoJia, MEXaHNU3M JAEHCTBUS, METaboInuecKre U GU3n0II0-
rudeckre 3 (HeKThI.

26. Kanprurpuon (1,25(0H)2/13): peakiiuu oOpa3oBaHue U3 X0JIECTEPOIIa, PEryJIsiiys, MEXaHU3M JIeH-
CTBHUS, (PU3HOTOTHYECKAS] POIIB.

27. Kanpuuii: MeTabo1m3M, OMOJI0rHYecKast poJib, MEXaHH3MbI PETYJISIIHN COJIEPYKAHUs B KPOBH, HAPY-
IICHHUS.

28. ' OpMOHBI CTEPOUIHON MIPUPOJIBI: KIacCH(PUKAIHS, TyTH CHHTE3a, MEXaHU3MBI ICHCTBHS, SACPHBIC U
[IUTO30JIbHBIE 3P PEKTHI TTTIOKOKOPTHKOHIOB.

29. I'opmons! runo¢u3za: kraccu(puKaIys, MEXaHu3M JIeUCTBU, MeTaboIndeckre 1 GU3N0I0THIeCKHIe
3¢ deKTh Ha MpUMEpPE TOPMOHA POCTa.

30. ITonoBble TOPMOHBIL: KJIacCUBHKALIS, MEXaHU3M JEUCTBUS, MeTaboIuecKre U pU3noIorndecKkue
3¢ dexTs Ha TpUMEpe TECTOCTEPOHA U ICTPATHOIIA.
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31. KpoBb: pyHKIIMH, COCTAB, (PU3HKO-XMMHUECKHE CBONCTBA (BO3paCTHbIE OCOOCHHOCTH ), 3HAUCHUE
aHaJIM3a B KIIMHUYECKON MPaKTHKE.

32. benku ChIBOPOTKH KPOBU: (paKinu, GyHKIMH, THATHOCTUIECKOE 3HAUYCHHE AIIEKTPO(OpPETpaMM.

33. AnbOyMHHBI CBIBOPOTKHM KPOBH: (PU3UKO-XMMHUYECKUE CBOMCTBA, PU3UOIOTHUECKAs! POJIb, TUATHO-
CTHYECKOE 3HaUCHHE.

34. T o0y MHBI CHIBOPOTKH KPOBH: (PH3HOIOTHIECKOE M KIIMHHYESCKOE 3HAUCHHUE OT/IEIBHBIX TPEICTa-
Buteneit [-,[1-, -, dhpakuii.

35. bunupyOun: pu3nKo-xuMHUecKre CBOWCTBA, 0OMEH, JUArHOCTUYECKOE 3HAUEHUE ONPEEIICHUs CO-
JepKaHus B KPOBU U Moue. KOHBIOTHPOBaHHBIN M HEKOHBIOTUPOBAHHBINA OMIMPYOHH: MEXaHU3MbI 00pa-
30BaHUs, PU3NKO-XUMUYECKUE CBOMCTBA, IMarHOCTHUECKOE 3HAUECHUE OTPEICICHHUS.

36. Peakiuu GMocuHTE3a reMa: 3HaueHHe, Peryisiiys, HapyIeHus (nophupun).

37. O6MeH xese3a B OpraHu3Me: OMOoI0rn4ecKoe 1 KIIMHUYECKOe 3HaUECHUE.

38. Dnekrponutet kposu (Na+, K+, C1-, HCO3-): Gronorudeckas poiib, OMOXMMUYECKHIE HAPYIIICHUSI

NP HEAOCTATOYHOCTH, TMAaTHOCTHYECKOE 3HAUCHUE.

39. MusnepaibHble KOMIOHEHTHI KpoBU (Mn, Mg, Cu, Zn, Se, Co, 12): 6uonoruyeckas poib, OHOXHMH-
YecKUe HapyLIeHHs PU HEJOCTaTOYHOCTH.

40. OcTaTouHble a30T: COCTaB, (PU3UOJIOrHYECKast pOJIb MOYEBHHBI, AMUHOKHUCIIOT, KpeaTHHa, KpeaTH-
HUHA, MOYEBOW KHUCIIOTHI, )KUBOTHOTO MHIMKaHA. JIMarHOCTHYECKOE 3HAYCHHE ONPEIECIICHUs OCTaTO4-
HOTO a30Ta M NMEePEUYNCICHHBIX KOMIIOHEHTOB.

41. DputpouuT: 0COOEHHOCTH CTPYKTYphl, XMMUYECKOI0 COCTaBa, MeTaboau3Ma OeIKoB, JKUPOB, yIie-
BOJIOB. DPUTPOLUT: IeHTo30(ochaTHbli 1 2,3-a1udochoriuiepaTHblil HIyHTHI INTUKOIN3a (CXeMa); 0COo-
OCHHOCTH (PYHKIIMOHUPOBAHUS, TPUUMHBI U TIOCIIEICTBUS HAPYIICHUN.

42. I'eMOri100MH ¥ MHOTJIOOWH: cTpoeHue, GyHKIMHU, 0OMEH, JMarHOCTHYECKOE 3HAaUCHUE OTpeeTICHUs
B KpoBH U Moye. [Ipon3Bo/HbIE U BUIBI TEMOTIIO0MHA, OCOOCHHOCTH COCTaBa, CTPOSHHE, PYHKIUH, OHO-
JIOTHYECKOEe KIIMHUYECKOE U TUarHOCTUYECKOE 3HAUCHUE.

43. Mexanu3mbl Tpancriopta O2 1 CO2 KpOBBIO: peaKiiny, OMOJIOTHYECKOE 3HAYCHHUE.

44, DpuUTpOoLUT: MEXaHU3M 00pa30BaHMs aKTUBHBIX OPM KHCIIOPOAA, METTEMOTTIO0MHA U aHTHOKCHU-
JTAHTHOM 3aIUTHIL.

45, Tlouka: pyHKIIMU, 0COOCHHOCTH METa00IM3Ma OCITKOB, YKUPOB, YTIICBOJIOB.

46. [Touka: MexaHn3M 00pa30BaHMs IEPBUYHON MOYH, PETYJIALUS, PU3UKO-XUMUYECKHE CBOUCTBA YJIb-
Tpaduonera. Knupenc nHyimHa, KpeaTHHUHA, 3HAYCHUE OIIPEICIICHHS.

47. Moua: pU3NKO-XMMUYECKUE CBOWCTBA, XUMHYECKHIA COCTaB, AMArHOCTUYECKOE 3HAUCHHE UCCIIE0-
BaHUs OOMIMX CBOMCTB.

48. Pouib eueHy B MHTETPALIMH JIUITUIHOTO, YTIIEBOJHOTO U OEITKOBOrO 0OMEHOB, 3HAUCHHE.

49. TleyeHb: 0cOOEHHOCTH 0OMEHA YTIIEBOOB, JIMITUI0B, OEIKOB M aMUHOKHCIIOT, OMOXUMUYECKHE T10-
Ka3aTesu KPOBH, OTPAKAIOIINE 3TH IPOLIECCHI.

50. XKemub: XMMUYECKHIA COCTAB, OMOJIOTUYECKasi pOJib, MEXaHU3Mbl BOSHUKHOBEHHMS JKEITYHBIX KaMHEH.
51. Ileuens: MexaHU3MBI 00E3BPEIKUBAHUS HK30TCHHBIX M SHIOTEHHBIX TOKCHUECKUX BEIIECTB, ITPH-
MEpBI.

52. KunieuHuK 1 eYeHb: peakiiui THUEHHS 1 00€3BpeKUBAHMS TPOAYKTOB THAPOIIN3a OEIKOB, 3HAYE-
HUE OMNpPEIEIICHNS KUBOTHOTO HHIMKAHA B MOYE.

53. CoenuHuTENbHAS TKAHB: COCTAB, (PYHKIMH; CTPOSHHE KOJIJIareHa v 3J1acTUHA, 3HAUYCHHE.

54. benku coeMHUTENBHOM TKAHH (KOJUIATeH, 31aCTUH, PUOPOHEKTHH): OCOOCHHOCTH, CTPYKTYPbI aMH-
HOKHCJIOTHOT'O COCTaBa, (PU3MKO-XUMHUECKHUX CBOMCTB, pyHKIMU. MeTabonu3M KoJulareHa: 3Tarbl, Ko-
(bepMeHThI, KOCyOCTpaThl, CyOCTpaThl. 3HAUEHHE ONPE/ICIICHUSI OKCUIIPOJIMHA B MOYE.

55. IIpoTeornukansbl, NIMKO3aMUHOTIIMKAHBL: CTPOCHUE, QYHKIIMH, 0OOMEH, HapylIeHHe 0OMeHa (MyKo-
MOJIMCAaXapuI03bl).

56. ["'010BHOM MO3T: XUMHUYECKHI COCTAB CyXOT0 OCTaTKa, OEJIOT0 M Ceporo BellecTBa, HEHPOHOB, CH-
HAIICOB, HEPBHBIX BOJIOKOH. OCOOEHHOCTH 0OMEHA — YHEPI€TUYECKOT0, YTJIEBOAHOTO, TUITUIHOTO, HYK-
JICOTUIAHOTO ¥ HYKJIEMHOBBIX KHCJIOT, O€JIKOB 1 aMUHOKHCIIOT.
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57. MexaHu3MbI Nepeiadll HEPBHOT'O UMITYJIbCa 110 HEPBHOMY BOJIOKHY. BH/IbI CHHAIICOB M PELIEITOPOB.
OOMeH HelfipoMennaTopoB (aIeTHIX0JIMHA, KaTeX0JaMHHOB, cepoToHnHa, [ AMK, rimyraMuHOBOW KHC-
JIOTHI, TJIMIMHA, TUCTAMKUHA). MeXaHU3MBI NIepeauyd HEPBHOTO UMITYJIbCA YePE3 CUHAIICHI.

58. MrImieyHast TKaHb: BUJBI, QYHKIIMH, 0COOCHHOCTH BHYTPHKJIETOYHBIX CTPYKTYP M METa00JIM3Ma.

59. MeIieuyHoe BOJIOKHO (MBIIIICUHAS KJIETKa): OCOOCHHOCTH CTPYKTYPBI, XHMHYECKOTO COCTaBa, MeTa-
0onm3Mma, QyHKIMH. benkn MuopuOpHILT: cOCTaB, CTPYKTYPHI, DyHKITHH.

60. MexaHu3Mbl 23HEProOOECIICUCHHS MBIIIIEYHOW TKAaHU B COCTOSTHUY TIOKOsI M Harpy3ku. Kpeatundoc-
(boKMHa3HBIN MEXaHU3M TPAHCIIOPTA YHEPTUU B MBILIEYHOHN KIIETKE.

61. Muokapa: 0cOOEHHOCTH CTPYKTYpbI, METa00IM3Ma, (PYHKIHH.

62. ButamuHbBI: XUMHUYECKas IPUPOIA, KiITacCU(UKAIINS IO PACTBOPUMOCTH B BOJIC U (DYHKITUAM (9H3H-
MOBHTaMHHBI, TOPMOHOBUTAMHHBI, PEJOKC-BUTAMUHBI), 3Tallbl METa00IM3Ma, IPUYHUHBI THIIO- , TUTIEP-
¥ aBUTAMHHO30B (?HJOTCHHBIE, YK30TCHHBIE).

63. Buramunsl Bs, P u C, honueBas kucnora, Buramunsl A, J1, K: icTouHuKy aj1 opranuzma, Xumude-
CKasl IPUpPOJa, MEXaHU3M JIeHCTBUsA, MeTaboanueckue U pusnosnorudeckue 3pQPexTsl, npodurakTuye-
CKHUE JT03BI



