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COCTABUTEJIN:

N.A.Hukutuna, AoueHT Kadeapbl OMOJOTUYECKON XUMUU YUPEKIEHUs 00pa30BaHus
«benopycckuii  TOCYZapCTBEHHBIM  MEIUIIMHCKHA  YHHUBEPCUTET»,  KaHAUJAT
OMOJIOTUYECKUX HAYK, IOIEHT;

H.U.EropenkoB, mnpodeccop kadenpbl OHOJOTHYECKON XHUMHH  yUPEIKICHUS
oOpazoBanus «I OMeNbCKUN roCyJapCTBEHHBIM MEAUIIMHCKUNA YHUBEPCUTET», JOKTOP
XUMUYECKUX HAYK, JIOLIECHT;

A.H.KoBanb, momneHT kadeapsl OMOIOTHUECKON XUMHUHM YUPEXKIEHHUS OOpa30oBaHMUs
«'oMenbCcKkuii  TOCYHApCTBEHHBIM ~ MEIMUMHCKAA  YHUBEPCHUTET»,  KaHIWJAT
OMOJOrMYECKUX HAYK, IOLEHT;

N.A.HoBukoBa, 3aBeayromuii kKadeapoi KINHUIECKON JTa00paTOPHON AUATHOCTUKH,
QUIEPrOJIOTUM W HWMMYHOJIOTMM  yupexJAeHus oOpa3oBaHus  «l oMenbCKul
rOCYJapCTBEHHBI MEJMIMHCKANA YHUBEPCUTET», JOKTOP MEIHUIHMHCKUX HayK,
npodeccop

PEILEH3EHTAHI:
Kadenpa Owuonornyeckoit xumuum yupexaeHus oOpazoBanusi «['pogHeHCKui
roCyJJapCTBEHHBIN MEAUIIMHCKUN YHUBEPCHUTETY;

A.Jl.TaranoBuy, 3aBeAyroIMid Kadeapoil OMOJOrMYECKOW XHMHH YUYPEKICHHS
oOpa3zoBanust «beIopyccKkuil roCylapCTBEHHbI MEIWUMHCKUI YHUBEPCUTETY,
JOKTOpP MEIUIIMHCKUX HayK, Ipodeccop

PEKOMEHJIOBAHA K YTBEPKJIEHHIO B KAYECTBE ITIPUMEPHOM:
Kadenpoit Ouosornmueckoit XuMuM yupexiaeHus oOpazoBanust «l OMeTbCKUN
roCyapCTBEHHBIA METUITMHCKHM YHUBEpcUTeT» (mpoTokoi Ne 16 ot 18.11.23);

Kadenpoit  knmuHMuYeckoil  1abOpaTOpHOM  AUMATHOCTUKH,  QJUIEPTOJIOTHU U
UMMYHOJIOTHM  YUpexXJeHUss oOpa3zoBaHus «l'OMeIbCKUMl  TOCYydapCTBEHHBIN
MEIUIMHCKUH yHIBepcuTeT (Tipotokos Ne 12 ot 23.12.2023);

HaydHo-MeTOMMYeCKHMM  COBETOM  YUpPEXKIeHUs oOpasoBaHus  «[ oMenbckwmid
rOCYJIapCTBCHHBIN MEIUIMHCKUN YHUBEpCUTET» (TIpoTokoi Ne 6 ot 16.02.2024);

Hay4HO-METOANYECKMM COBETOM I10 MEIHKO-JHATHOCTHYECKOMY Jedy YueOHO-
METOAMYECKOTO OOBEIUHEHHUS MO0 BBICIIEMY MEIHIIMHCKOMY, (hapMaleBTHYECKOMY
obpazosanmio (mpotokos Ne 3 ot 19.02.2024)
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MHNOACHUTEJBHASA 3AIINCKA

«buonoruueckass Xxumus» — ydyeOHas IUCUUIUIMHA MOAYJs «XHUMHYECKUN
MOAYJb-1», conepskaias CUCTEMATU3UPOBAHHbIE HAyYHBIC 3HAHHMS O XUMHUYECKOU
PUPOJE U CTPYKTYPE BEIIECTB, BXOSIINX B COCTaB KUBbIX OPraHU3MOB, MPOIEccax
MpPEBpAIlCHNs] 3TUX BEIIECTB, MEXaHU3MaX pPEaKINil, MPOUCXOISIIINX MEXIAY HUMH,
CBSI3M ATUX NpeBpallleHuid ¢ (YHKIMOHUPOBAHUEM TKaHEH, OpraHOB W OpraHu3Ma
YeJIoBeKa B I[EJIOM.

[IpumepHas yuebHast mporpamma mo y4eOHOM aucuuruinHe «buomornueckas
XUMUS» pa3paboTaHa B COOTBETCTBUU C O0Opa30oBaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpazoBanus mo crenuaabHocTr 7-07-0911-04 «Meauko-auarHoCTUIECKoe JCIIOoN,
YTBEP)KIICHHBIM W BBEJACHHBIM B JICWCTBHE TIOCTAHOBJIEHHEM MMUHHCTEPCTBA
oOpazoBanus PecnyOnmukm  bemapyce u  MwuHucTepcTBa  3paBOOXpaHEHUS
Pecny6nuku benapyces ot 01.09.2023 Ne 302/127; nmpuMepHBbIM y4eOHBIM TJIAHOM TIO
CHEIMAIIEHOCTH 7-07-0911-04 «MennKo-n1uarHocTHYEeCKOe JIEIIO»
(peructpammonnbiii Ne 7-07-09-004/mp.), yTBEp>KIEHHBIM TEPBBIM 3aMECTHUTEIIEM
Munuctpa 3apaBooxpanenus PecnyOnuku benapycs 24.11.2022 u  nepBbIM
3amectuTesieM Munuctpa odpaszoBanus Pecnyonuku benapyces 20.12.2022.

Henp yuebHo#l mucummuivHbl «buonornueckas xumusi» — (HOPMUPOBAHHE Y
CTYJIEHTOB  0a30BOM  MNpOGECCHOHAIBHOW  KOMIETEHIIMH I  JHArHOCTUKU
3a00JIeBaHUMN M KOHTPOJISI COCTOSIHUSA 3/I0POBbBS YEJIOBEKA.

3amaun  y4eOHOW JucCIUIUIMHBI «buWonornueckass XuMmwus» COCTOST B
(GbOpMHUPOBAHNUHN Y CTYICHTOB HAYYHBIX 3HAHUIA O MOJICKYJIIPHBIX OCHOBAX MPOIECCOB
KU3HEJEATEIbHOCTU B OpraHU3Me 4YeJIOBEKa B HOPME W MPU MATOJIOTUU, YMEHUU U
HABBIKOB, HEOOXOTMMBIX JIJIS:

MIPUMEHEHUSI METOJIOB JIAOOPATOPHBIX OUOXUMHUUYECKUX HUCCIAEHOBAHUM ISt
JHArHOCTHKH 3a00JICBaAHNUT;

UHTEPIPETALUU PE3YJIBTATOB JTAOOPATOPHBIX OMOXUMHUECKUX UCCIIETOBAHHIM.

3HaHUs, YMEHUS, HABbIKU, TTOJIYYCHHBIC TIPU U3YyUYCHUU YU4€OHOUN MUCIUTLTAHBI
«buonornyeckass XuMHUs», HEOOXOAMMBI [JIi YCHEIIHOTO HW3YYEHHS CIEAYIOIINX
yueOHbIx  aucturinH:  «®Dapmakonorusi», «llaTomoruueckas — Qu3MOIOTHNY,
«MukpoOuonorusi, BUPYCOJOTHSI, HUMMYyHOJOTUs» W Moayis «KnuHudeckas
nabopaTopHas TUarHOCTHUKA.

CtynaeHT, OCBOMBIIMH  cOJepkaHMe€ yd4eOHOro MaTepuaia  y4eOHOM
JTUCLUMIUIMHBI, JOJDKEH 00yiafath clieayromei 0a3oBoil  mpodeccuoHanbHOM
KOMITIETECHITEN

WCTIONB30BaTh  3HAHUS O  MOJIGKYJSIPHBIX ~ OCHOBaxX  IPOIIECCOB
YKU3HEICATCIIbHOCTH B OpraHU3ME YeJIOBEKa B HOPME M NP MATOJIOTHH, TPUMEHSTH
NPUHITUIBI  OMOXMMHYECKMX METOJOB JIMarHOCTHKW 3a00JIeBaHWM, OCHOBHBIX
METOJI0B OMOXMMHUYECKUX UCCIICIOBAHUM.

B pamkax oOpaszoBarenbHOTO Mporecca Mo y4eOHOW MUCIMIUIMHE CTYACHT
JOJDKEH MPUOOPECTH TEOPETUUYECKHE 3HAHWSI, MPAKTUYECKUE YMEHUS W HaBBIKH, a
TAaK)X€ Ppa3BUTh CBOM LIEHHOCTHO-JIMYHOCTHBIM W  JYXOBHBIM  NOTEHILIMAJ,
chopMHpOBaTh KauecTBa MaTpuoTa U TPaKJaHWHA, TOTOBOTO K aKTUBHOMY YYaCTHIO
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B SKOHOMMYECKOM, MPOU3BOJICTBEHHOM, COIMATBbHO-KYJIBTYPHOU U OOIIECTBEHHOU
YKU3HU CTPaAHBI.
Bcero Ha u3yuyeHue yuyeOHOW AMCLUHMIUIMHBI OTBOAMUTCA 218 akageMU4ecKHX
4acoB, U3 HUX 144 ayauTOpHBIX U 74 Yyaca caMOCTOSITENIbHON pabOThI CTYIEHTA.
PexoMenayemblie (popMbl TEKYLIEH aTTeCTallMU CTYAEHTOB: 3a4eT (3 cemectp),
nK3aMeH (4 ceMecTp).



IIPUMEPHBIU TEMATUYECKHMU MMJAH

[TpumepHoe pacnpenenenue

Bcero
Hazpanue pazaena (Tembr) ay/TATOPHBIX AYAUTOPHBIX HACOB O
pasit Y qach BHUJAM 3aHSTHUI

JeKuuu | s1abopaTopHbIE

1. BBeneHue B yueOHYI0 QM CIHUAIIINHY
«buosornyeckasi xumus». CTpykTypa u
(GyHKuMHU 6eTKOB 8 2 6

1.1. Llenp u 3HAYCHUE OMOTOTHYCCKOM
xuMud. benku: coctas, cTtpoeHue, GyHKIUN
1 Kiaccuukamms 4 1 3

1.2. CoBpeMeHHBIE TPEJCTABICHUS O
CTPYKType OeaK0BOM MOIEKyIbl. DOJITUHT
OENKOB B HOPME U TIPH MATOJIOTHH.

MeToap! BBIIEICHUS, OYUCTKH OEJIKOB 4 1 3
2. JH3UMOJIOT U 13 4 9
2.1. Ctpoenue, cBOMCTBa, HOMEHKJIATypa U

Kiaccudukanys GepMEeHTOB 4 1 3
2.2. MexaHu3Mm JelcTBusl HEpPMEHTOB.

Perynsiuus akTuBHOCTH (DEpPMEHTOB 4 1 3
2.3. OCHOBHBIC HaMPaBJICHUS MEIUIIMTHCKOM

DH3UMOJIOTHH 5 2 3
3. buoJsiornueckoe oKMcJIeHUE 11 2 9
3.1. Metabonu3m. LlenTpanbHbIC MyTH

MeTtabonm3Ma. OCHOBBI OMOYHEPTETUKHU 4 1 3
3.2. MuTtoxoHApuaIbHOE, MUKPOCOMAILHOE

Y TIEPEKHUCHOE OKUCIICHHUE 7 1 6
4. buoxumus yrJjeBo/0B 19 4 15
4.1. YrneBoabl NUIIKU: NIEpEBAPUBAHUE U

BcackiBanue. OOMeH (PpyKTO3bI U

rasiakto3bl. OOMeH rnukoreHa. [lyrtu

oOMeHa TItoK030-6-pocdara 3 — 3
4.2. AHaspoOHbIE TTyTH OKUCIICHUS TITFOKO3bI

B KJeTke. [lenTo3odocdarublii nyTh 4 1 3

4.3. A3poOHOE OKUCIIEHHUE TITFOKO3BI.
['mrokoHeorene3. Metabosn3m 3TaHoIa.
buocunTes rinko3amMuHOraMkaHos. [1yTs
TITIOKYPOHOBOUM KHCJIOTHI 4 1 3

4.4. Perynsuus ypoBHS IIFOKO3bI B KPOBHU.
Ponb romeocrasa ritoko3sl B
KU3HENEATEIHbHOCTH OpraHu3Ma.

HacnencrBeHHbIe HApYIICHHS YTIIEBOIHOTO
oO0MeHa 8 2 6




5. buoxumMus JUNNI0B 19 4 15
5.1. IlepeBapuBanue U BCaCbIBAaHHUE

munuaoB. TpancrnopTHbie GOPMBI JTUTTUIOB

B KPOBH 4 1 3
5.2. TkaneBoil MeTabOIU3M JIUITHJIOB.

BHyTpuKneTouHbIli 00OMEH KUPHBIX KUCIOT 4 1 3
5.3. O6men xomnecteposia. Metabomu3m

KETOHOBBIX Tell 4 1 3
5.4. Perynsuust oOMeHa JIUIUIOB.

Hapymenns munmuaHoro ooMeHa 7 1 6
6. buoxumus 0eJ1K0B U HYKJIEeHMHOBBIX

KHCJIOT 19 4 15
6.1. IlepeBapuBanue 6enkoB. [IyTu

WCIIOJIb30BaHMSI aMUHOKHCIIOT B KIIETKE.

OG6e3BpexxnBaHrue amMmmuaka. Metadonu3m

0€3a30THCTOr0 OCTaTKa AMHUHOKHCIIOT 3
6.2. Metaboan3M OTAEIBHBIX aMUHOKHACIIOT 3
6.3. MeTaboJM3M HYKJIEHHOBBIX KUCIOT 11 2 3
6.4. buocunres 6enka. [laTomorus oOMeHa

OEJIKOB M HYKJIECMHOBBIX KHCIIOT 4 1 3
6.5. CoBpeMeHHBIE METO/IbI MOJIEKYJIIPHOMN

OUOJIOTHH, UX 3HAYCHHE B JIAOOPATOPHOM

IUAarHOCTHKE. 4 1 3
7. BuoxXuMus NMTAaHUS 11 2 9
7.1. BuTaMUHBI 1 MEKBUTAMUHHBIE

OTHOIIICHUS 4 1 3
7.2. Bona u MuHepabHbIE COJIA 7 1 6
8. Peryasinusi oOMeHa BelleCTB.

buoxumusi ropMOHOB 8 2 6
8.1. OGuire BONpoChl YHAOKPUHOIOTHH.

Ponb perynasTopHbeIX MOJIEKYI B

MEXKJIETOYHOM KOMMYHHUKAIUU 4 1 3
8.2. YacTHble BONPOCH IHAOKPUHOJIOT U= 4 1 3
9. buoxumMusi OpraHoB U TKaHeH 28 10 18
9.1. buoxumus naa3Mel KPOBH S 2 3
9.2. Buoxumus KJIeToK KpOBU o) 2 3
9.3. buoxumus o4eKk U MOYu 5 2 3
9.4. buoxuMus MeYeHU U METabOIU3M

KCEHOOMOTHKOB 5} 2 3
9.5. buoxumus MbIIIEYHON TKAHU U

MHOKap/a 4 1 3
9.6. buoxumusi HEpBHOM CHCTEMBI.

buoxumust coeTMHUTEIILHOM TKaHU 4 1 3
10. buoxumMmnuyecKkue OCHOBBI

KaHIeporeHesa 8 2 6
Bcero yacon 144 36 108
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COJNEPXKAHME YUYEBHOI'O MATEPHUAJIA

1. BBeaenue B Yy4eOHyw aucuMiuinHy «buojsiorudyeckass XumMmus».
Crpykrypa U pyHKUNM 0€JIKOB

1.1. deab n 3HaYeHue OMoIorMyYeckoii xumun. bejqku: cocras, crpoeHue,
GyHkuny u KIaccupuranms

buonornyeckass xumusi, BaKHEHIIMe 3Tanbl pa3BUTHS. MecTo OMOXMMUU B
MEJIUIIMHCKOM 00pa3oBaHuu. OCHOBHBIE pa3liefibl U HaIpaBJICHUS B OUOXUMHH.
OOBEKTH OMOXMMHYECKOTO WCCIIeMOBaHUA. MeaumnuHckas Ouoxumus. Poib
OMOXMMUU B TIOHUMAHUHU B3aMMOOTHOIICHHUI YEJIOBEKA U OKPYKAIOILEH CPEJIbI.

Kparkuii UCTOpUYECKHI OYEpK MO Pa3BUTHI0 XHMHH OEJIKOB: OTKPBITHE
aAMUHOKHCIIOT, CTAHOBJIEHUE MENTUIHON Teopun ctpoeHus. Knaccuduxamms 6emxkoB
o ¢opme OeTKOBOI MOJIEKYJIbI, CTETICHU CJIOKHOCTU cOCTaBa, PyHKIHSIM. CIOXKHBIC
Oenku: oOIIMe MpeICTaBICHHsI, CTPOCHHE MPOCTETHYECKUX TPYIIN, TUIIBI CBsI3ei
Mexay anobenkoM M HeOenkoBoM — yacthio. Kpartkas — xapakrepucTuka
XPOMOIIPOTENHOB, IJINKOIIPOTENHOB, JUIONPOTENHOB, docdornporenHos,
METaJUIONIPOTEHHOB.

1.2. CoBpemMeHHbIe NPEACTABICHUS O CTPYKType OeJIKOBOH MOJIEKYJIbI.
@oaauHr 0eJIKOB B HOPME W NPH NMATOJOrHMu. MeToabl BblIeJeHUSA, OUYHCTKH
0eJIKOB

YpoBHM opranuzanuu OeNKOBOM MoJIeKyJbl. [lepBUyHasi CTPYKTypa: THIIbI
CBSA3€H, CBOMCTBA NENTUIHOM CBA3U. METOIbl NCCAEN0BAHNS IEPBUYHOM CTPYKTYPHI.
N3meHeHust O€IKOBOr0 cOCTaBa TKaHEH B OHTOIEHE3€ U MPU 3a00JIEBAHUSIX.

Kondopmanusa mnonunentugHol 1enu. BropuuHas CcTpyKTypa: THIIBI,
XUMUYECKUE CBS3H, CTAOMIM3UpYIOIIUE CTPYKTypy. HanBropuuHas cTpykTypa u ee
Tunbl.  TpetuuHas  cTpykTypa.  Poib  cpaboro  BHYTPUMOJIEKYJISIPHOTO
B3aMMOJICUCTBUS B CTAOMIM3alUU TPOCTPAHCTBEHHOM CTPYKTYpPhl M H3MEHEHHSIX
kKoH(popmaruu.  3aBUCHUMOCTh ~ OHOJIOTMYECKOM  aKTHBHOCTH  O€JIKOB  OT
KoH(OpMaIMOHHBIX U3MeHeHHH. JleHarypaius 6elKoB, OOPaTUMOCTh JICHATYPAIIHH.
[Tonsitue o Qonaunre u ponu marnepoHoB. [loHATHE O TMPUOHOBBIX OenKax, PoOJib
MyTaHTHOM (OpMBI TIPUOHA B TMAaTOT€HE3€ HEHPOJETeHEPATUBHBIX 3a00JeBaHUN
yesioBeka. YeTBepTuyuHas CTPyKTypHasi OpraHnu3aiusi 0€JIKOB, TOHITHE O MOHOMEpPax
U oJuroMmepax (mumepax, TeTpamepax H Jap.). DYHKIIMOHAIBbHBIE OCOOCHHOCTU
OEJIKOB C YETBEPTUUHOU CTPYKTYPOIl.

CnocoOHOCTh K crenupruuecKuM B3auMOJICHCTBUSIM — OCHOBA OUOJIOTUYECKUX
byukiuit  Bcex OenkoB. Posib nuraHgoB B (DYHKIIMOHUPOBAHUU  OEJIKOB:
KOMILJIEMEHTAaPHOCTh, 00PAaTUMOCTh CBSA3bIBAHUS.

Metoabl ONPEAECICHUS Oenka B OHMOJIOTUYECKUX JKUIKOCTSIX:
a30TOMETPUYECKUN, rPaBUMETPUUECKUM, bayopuMeTpUUeCcKuii,
CHEKTPOPOTOMETPUUECKUIN, KOJIOPUMETpUUECKUl. MeToabl (pakUMOHUPOBAHUS U
OUYUCTKH OEJIKOB: yJIbTpaleHTPU(PYTrupoBaHUE, YIbTpaQuIbTpalus, dMeKTpodopes,
U303JIEKTPOPOKYCHPOBAHUE, XpOMaTo-Macc-cekTpomeTpus. [uanu3z u  ero
npuMmeHenue B MemuiHe. CriocoObl moiydeHHs: OeIKOBBIX IMpemnapaToB. MeTo/sl
uneHTuukanuu 6enkos, Bectepu-6mo0t. KomnuecTBeHHOE onpesieieHre CyMMapHbIX
Y MHAWBUYabHBIX O0€JIKOB Ha OCHOBE X OMOJIOTUYECKHUX CBOMCTB.



2. JH3UMOJI0T U

2.1. CTpoeHue, cCBOIiCTBa, HOMEHKJIATYpa U Kiaccupukanus gepMeHTOB

Ucropust oTkpbiTUS W u3ydeHUs: ¢GepMeHToB. DepMEeHThI, XHUMHUYECKas
npupoaa. CTpykrypHasi opranuzanus ¢pepmeHToB. [IpocThie U cioxxHbie (HEPMEHTHI,
nousstue o0 amodepmeHte u  KodepmeHTte. KodepMeHTHBIE  PyHKIUH
BOJOPACTBOPUMBIX BUTaMUHOB. [lonudepmMeHTHbIE KOMILJIEKCH, METa0O0JIOHBI.
Ocobennoctu (epmentatuBHoro karanusa. CpoiictBa (epmentoB. Kunertuka
(bepMEHTAaTUBHBIX pEaKIHil. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUN OT
temnepatrypbl, pH, koHuentpauuii ¢depmenta u cyoctpara. Kmaccuduxamus u
HOMEHKJIaTypa (hepMEHTOB.

2.2. Mexanusm jeiictBus  (QepmentoB. Peryasinusi aKkTHBHOCTH
(¢pepmentoB

MexanusMm AeicTBuss  (epMeHTOB. OTambl (PEPMEHTATUBHOIO KaTalH3a.
MeTonbl U YyCIOBUSI KAUECTBEHHOTO OOHAPY>KEHUSI U KOJIMYECTBEHHOTO OIpe/IeTICHuUs
aKTUBHOCTHU (PEPMEHTOB, CIIOCOO BBIPAKEHUS PE3y/IbTaTOB MCCIEAOBAHNUN. EquHUIIbI
aktuBHOCTH (pepmenToB (ME, katan). YnenbHass akTMBHOCTh (epMeHTOB. Uucio
000poTOB (pepMeHTOB. ComnpsiKeHHbIE (DEPMEHTHBIE CUCTEMBI, UX NPUMEHEHHUE B
71a00paTOPHOI TUAarHOCTHKE.

MexaHu3mMbl ~ peryJsiiuM  aKTUBHOCTH  (PEPMEHTOB:  HWHIHOHWpOBaHUE
HeoOparumoe,  oOpatumoe  (KOHKYpPEHTHOE,  HEKOHKYpEHTHOe U Jp.),
aIUIOCTepUYECKasl PEryJisiliMs, peryjsiiusg IyTeM XUMHUYECKOM MoauduKanuu
CTPYKTYpbl (OrpaHWYeHHBI mporeonu3 (dochopuwivpoBanue u ap.). Pomab
KOONIEPATUBHBIX M3MEHEHH KOHpopMauuu (EpMEHTOB B MEXaHU3Max KarTajau3a
peakuuii. EcTecTBEHHbIE U MCKYCCTBEHHbIE MHTMOUTOpPHI aKTUBHOCTH (DEPMEHTOB,
UCITIOJIb30BAaHUE B JUArHOCTUKE (PEPMEHTOB.

N3odepmentsl. [lpupoaa u OGuosorudeckas pojib M30(hepMEHTOB Ha TIpUMEpPE
nakrataeruaporenassl (JIAI') u xpeatunkunaszsl (KK). W3Menenune akTHBHOCTH
(GhepMEeHTOB B OHTOTCHE3E.

2.3. OcHOBHBbIC HANIPABJIEHUS] MEAUIIMHCKON SH3MMOJIOTH U

Paznuuust QgepMeHTHOro cocrtaBa KIETOK, OPraHOB M TKaHEW OpraHuzma
yenoBeka. Kommaptmenranuzauus ¢pepMeHToB B KieTke. OpraHocnenupuyeckue u
MapKepHbI€ (PEPMEHTHI.

MemuuuHckass 3H3uMoJIorHs. OCHOBHBIE HAaNpPaBJICHHS (3H3MMOIIATOJIOTHS,
SH3UMOJMArHOCTHKA U dH3UMOTepanus). [Ipumenenne pepmMeHTOB B abopaTOpHOM
JMAarHOCTUKE U OMOTEXHOJIOTUH.

OH3uMonaTtuu, kiaccuukauuu. llepBUYHBIE M BTOPUYHBIE 3H3UMONATHUH,
CTENEHb KIMHUYECKUX MposBieHui. [laTorenes sH3MMoNaTuii, MEXaHU3M pa3BUTHUS
BTOPUYHBIX META0O0JIMYECKUX OJIOKOB. DH3UMOJIMArHOCTUKA, 1IEIM U 3aJa4yu. THUIIbI
dbepMeHTOB  Ia3Mbl  KpOBU  (KJIETOYHBIE, HKCKPETOPHBIE, CEKPETOPHBIE).
Omnpenenenre akTUBHOCTH (DEPMEHTOB U U30()EPMEHTOB C TUATHOCTUUECKOH IIEJIBIO.

Ou3umortepanud. [Ipumenenue (pepMeHTOB B 3aMECTHTENBHOM Tepanuu U B
Kau4eCTBE 3JIEMEHTOB KOMIUIEKCHOM TEepaIvu.

@depMeHTHl KaK aHaJIUTHUYECKHUE PEareHThl B J1a0OPAaTOPHBIX HCCIETOBAHUSX,
UMMOOMIM30BaHHBIE (PEPMEHTHI.



3. buoJioruyeckoe oOKHCJIeHHE

3.1. Meraboausm. IlenTpasbHbie nyTH Meradoau3dmMa. (OCHOBBI
OMOdHepreTHKH

Cs3p Mexay aHabonmu3MoM M kaTabonmuzmoM. [loHsitue o Merabonusme u
METa0O0JIMYECKUX MYTSIX, 00BbEKTHI U METOJIbI UX UCCIIEIOBaHUSI.

Ucropus pazputus yuenus o ouonoruueckom okucienuu (bO). CoBpemennoe
npeacTtaBiieHuss 0 bO: OKHCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKIUs, OKUCIUTEIBHO-
BoccTtaHoBUTENbHBIN noTeHnuan (OBII). OcuoBnbie sTanbl BO u Ux 3HEepreTuyeckas
HEHHOCTh. OpraHu3M Kak aHTUIHTPOINHIIHAS CHUCTEMa, SHIPPrOHUYECKHE U
DK33PrOHMYECKUE pEaKUUH. BBICOKOSHEPreTUUYECKUE COEAMHEHUS, CTPOCHHUE
anenosuntpudocpara  (ATD). ATd/anenozunmudocpar  (AADP)  nwmki
MuToxoHapun: cTpoeHUe, PYHKITNHU, XapaKTepUCTHKa MeMOpaH U (hepMEHTOB.

Huka TpUKapOOHOBBIX KHUCJIOT (ITK): UCTOpUSA OTKPBITHS,
MOCJIEIOBATEIBLHOCTh PEAKIM M XapaKTepucTtuka (EpMEHTOB, CBS3b C ILEMbIO
nepeHoca 3ekTpoHoB. Mexanu3mbl perynsiuun I[TK. buonorunueckas pons LTK
(oHepreTHUecKas, IUIACTUYECKAas, MHTETpaTUBHAs, PETYJISITOPHAs U Jp.).

3.2. MUTOXOHIPHATIBHOE, MUKPOCOMAJIbHOE U NMEPEeKNCHOE OKUCIeHHe

[Tyt moTpeOieHus KUCIOpOoJia B KUBOM OpraHusmMe. MUTOXOHIApUATIbHBIN
nyTh oTpedaeHust kuciopoaa. Ctpoenue apixatenbHou menu (L) Mutoxonmapuit,
€€ KOMIUIEKChI, WHTHOUTOpHl.. Mexanuzm pabotel [Ll. IlyHkTBI compspkeHus,
BennurHa OBII komnonentoB /L. Kosaddunuent P/O, ero 3nauenue. CBoOO1HOE U
pa3o0IeHHOe JIbIXaHUE. ['unoressl CONPSIKEHUS OKUCIIUTEIIBHOTO
dochopunuposanus (OD) I1.Muruemta. Mexaunsm renepanun ApH'. Ctpykrypa u
dbynkuus nporoHHoit ATda3zel. Mexanusm pazobiienus OP u TepMoreHes, poiib
Oypoii >KUPOBOM TKaHHU.

OcHoBomnoNararomas poib dHepreTuueckoro oomena. Iyt yrunusanun ApH”
u ATO. Ilpuknannbie aceKTbl OMOIHEPTETUKH.

MukpocomMallbHbIA ~ MyTh  MOTPEOJIEeHUsT  KUCIOoponaa.  XapaKTepUcTUKa
JTUOKCUTE€Ha3, MOHOOKcUreHas. CTpykTypa MukpocomansHou LI, pons nutoxpomon
P4s0. CpaBHUTENBbHAS XapaKTEPUCTUKA MUKPOCOMAIbHOM 1 MUTOXOHIpuanbHOU JI11.
buonornueckast pojab MUKPOCOMAIIBHOTO OKUCIEHUSI.

[lepexkucnoe oxuciaeHue. MexaHusM o0Opa30BaHUA aKTHUBHBIX  (opm
KHuciopoaa. Pollb MepeKkuCHBIX MPOIEecCOB B HOpME W Tpu marojoruu. OoOmiee
npeacraBienne o nepekucHoMm okuciiennd JununoB (ITOJI). CrocoOwl oreHKH
aktuBHOCTH [1OJI.

AntnokcunantHas 3amurta  (AO3):  depmentHas u  HedepMeHTHas.
Xapakrepuctuka cynepokcuaaucmyTassl (COJI), kaTanasbl, MTyTaTHOHIIEPOKCUAARHI,
GSH-penykra3zpe, NADPH-BoctpousBonsimux cucrem. Hedepmentnas AO3:
Butamunbl E, A, C, KapOTUHOU[bI, TUCTUJIWH, KOPTUKOCTEPOUJIbI, OWIMPYOUH,
MOYEBHUHA U JIP.

4. buoxumusi yrJjieBojaoB

4.1. YraeBoabl Nuuiy: nepesapupaiue u scacoiBanue. QOomMen ¢Gppykrosnl
U rajakTo3bl. O0MeH riaukorena. [lytu oomena rioko3o0-6-pocdara

MexaHu3Mbl TepeBapUBaHUs M BCACHIBAHUSI YIVIEBOJOB B JKEIYJAOYHO-
kumeyHoM tpakte (OKKT), xapakrepuctruka ¢hepmMeHTOB.
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XapakTepucTuka  MeMOpaHHBIX  NEPEHOCUYMKOB  TJIOKO3BI W Jp.
MOHOcaxapuoB, poib Na'/K'-AT®a3sl U MHCYIMHA B UX TpaHCIOpTe. MeXaHu3M U
3HaueHue (HochopUIMpOBaHUS TIIOKO3bI (CpaBHUTEIbHAS XapaKTEPUCTUKA TIIIOKO- U
I€KCOKHHA3hI).

OOmMeH (PpyKTO3bI U rajakTo3bl B HOPME M MPH MATOJIOTHH. | TMKOT€HOIU3 U
TIHKOTEHOTEHE3, POIb TOPMOHOB, TAM® 1 noroB Ca*. TIIMKOTCHO3BI: IPHYNHBI H
MaTOTeHE3.

[Tyt o6meHa rimoko30-6-pocara B pa3nuIHBIX TKaHIX KUBOTO OpraHU3MA.

4.2. AHa’poOHbIe NYTH  OKHUCJEHHUS  TJIOKO3bl B  KJIETKe.
Ilenro3zodocharubiii nyTh

['nmukonu3:  JoKanmu3auMs, 3Tambl, peaklud, (QEpPMEHTbI, MEXaHU3MBbI
peryisanuu, ouojgoruyeckoe 3HayeHue. CnupToBoe, MOJIOYHOKHUCIIOE OPOKEHHE U UX
posib. MexaHW3M W poib INIMKOJUTUYECKOHM OKCHIOPEAYKLHH, CyOCTpaTHOE
dbochopunupoBaHue. JHEPreTUYECKUA BHIXO]T TJIMKOJIM3a U TITMKOTEHOIN3A.

[lenTo30docdaTHplii MyTh: JOKaIM3alMsl, O3Talbl, PEaKUUHU, (EPMEHTHI,
MEXaHU3MBI PETYJISALUU, ONOJIIOTUYECKOE 3HAUEHUE.

4.3. A3poOHOe oOKuC/IeHHe TJI0K03bl. [koHeorenes. Meradoanzm
3TaHoJI1a. BUOCHHTE3 IIINK03aMHHOIIMKAHOB. IlyTh rIIOKYypOHOBO# KHCJI0THI

OOmiass cxema a’poOHOrO TIMKOIM3a. MexaHu3M JeKapOOKCUIMPOBaHUS
NUPOBUHOTPAJHON KUCIOTHL: CTaJIUH, PEAKIIMH, XapaKTEPUCTHKA MOJU(EPMEHTHOTO
KOMILJIEKCA. DHEPreTUYECKUd BbIXOJ OKHCJIEHUS TIIIOKO3bl B a9POOHBIX YCIOBHSX.
Oddexr [Nactepa u Kpedbtpu, MexaHU3Mbl U 3HAUCHUE.

['mrokoHeoreHe3: OCHOBHBIE CyOCTpaThl JUIsl CHHTE3a IJIFOKO3bl B KIETKE,
JIOKaNIU3alus, 3Tanbl, peakuuu, (epMEHThI, MEXaHU3MbI PETYIISIUN, OMOIOTHIYECKOE
3HAYECHUE.

Merabonu3zm 3TaHoJIa (aJIKOrOJIBIETUAPOTEHA3A, MHUKpOCOMabHAast
ATAHOJIOKHCISIONIAs CUCTeMa, Karanas3a). Hapymenus merabonuzMa mpu OCTpoil u
XPOHUYECKON HMHTOKCUKALIMM 3TAHOJOM, THUIOKCHUS, YCHIIEHHE IEPEKUCHOIO
OKHCJICHUSl JIMIUAOB, 00pa3oBaHHWE HEUPOMOAYISATOPOB. MexaHU3Mbl pa3BUTHUS
YKUPOBOU JIEreHepalliy IEYEHN U MUOKap/1a TP XPOHUYECKOM aJIKOTOJIU3ME.

Cunre3 rtinuko3amuHornukanoB (I'AlY): peakiuu, ¢depMeHTh, MeXaHU3MBI
perynsauuy, Ouonoruyeckoe 3HaueHue. IlyTh TIIIOKYpOHOBOM KHCIIOTBI, OCHOBHBIE
peakiuu, 6uoIoTuIecKasi posb.

4.4. Perynsiuusl ypoBHS IJIIOKO3bI B KPoBH. Posib romeocrasa riioko3bl B
JKM3HelesATeJJbHOCTH opraHusMa. HacliiencTBeHHble HApyLIeHUs] YIJIEBOJAHOIO
o0MeHa

Hopmornukemus. ['unornukemus u TUTICPTITNKEMUS TIPUYHUHBI
BO3HMKHOBEHUS, OCHOBHBIE KIMHHMYECKHE MposiBieHUs. CpOYHBIA M MOCTOSIHHBIN
MEXaHU3M PETYJIALMHA YPOBHS IJTIOKO3bl B KPOBU. MexaHU3Mbl JeHCTBUS MHCYJIUMHA U
«KOHTPUHCYJISIPHBIX» TOPMOHOB. METOIbl KOJMYECTBEHHOTO ONPENEIEHUS YPOBHS
TJIFOKO3bI B KPOBH.

[laTonmorust yrneBogHoro obOmena. Caxapubii amaber 1 w I Tuna:
XapaKTEPUCTHKA, MPUYUHBI, CXOJCTBA M OTJIMYUA. DHOXUMHUYECKHE MEXaHU3MBI
HapylIleHus oOMeHa Npu AualdeTe, CBS3b C KIMHUYECKUMH MPOSBICHUSIMH, POJIb
BHEKJICTOYHOTO TJIMKO3WJIMpOBaHUs OenkoB. JlaboparopHasi nuarHoctuka auadera:
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YPOBEHb TJIOKO3bI, KETOHOBBIX TeJ, MHCYJIWHA, C-NMentuaa, riIuKO3WIMPOBAHHOTO
remMorjo0uHa, ¢ppykTo3aMuHa U ap. [ ukeMuyeckue KpHUBbIe: TEXHUKA MOCTPOCHHS,
aHaJIM3 U OLIEHKA YTJIeBOJHOI0 OOMEHa.

5. Buoxumus JUNUI0B

5.1. IlepeBapuBanue W BcacblBaHUE JUNMAOB. TpaHcnopTHbIe (OpMBI
JIMNIAJA0B B KPOBH

OTnuuurtenbHble OCOOCHHOCTH TIE€PEBApUBAaHUS M BCACBHIBAHMS JIMIUOB:
OMYJbrUpOBaHUe, (EPMEHTATUBHBIN THAPOIHN3, MUIlEUI000pa3oBaHue. PecuHTes
JUNUAOB B 3HTEpoLMTax. Hapyiienus nepeBaprBaHus U BCACbIBAHUS JIMITUOB.

OK30T€HHbIA W SHJOTEHHBIM MyTH MeTadoJiu3Ma JUMUI0B. TpaHCHOPTHHIE
dopmbl TMOUAOB B KpoBU — aunonpotenss! (JIIT): Buapl, cocTtaB, MECTO CHUHTE3A,
pOJIb, XapaKTEPHUCTHKAa OCHOBHBIX arooOenkoB. depmentol. Metabonusm JIII, ponb
dbepMeHTOB. Mertonbl (bpakIIMOHUPOBaHUS JIIT o IUIOTHOCTH 5
anekTpodopernueckoit mnoaBmwxkHOcTU. JIII(a): ponb B MATONOTMU  JTUMUIHOTO
oOMeHa.

5.2. TkaHeBO# MeTa00/M3M JUNNA0B. BHYyTPUKJIETOUHBII 00MEH KMPHBIX
KHCJIOT

MexaHu3M JUINOJN33, POJb TOPMOHOB. IIyTHM OKHCIIEHHSI JKUPHBIX KHUCIOT
(OKK) u ux 3nauenue. B-oxucinenue JXKK: stamnsl, jokanuzamus, peakuuu, GepMeHTHI,
ponb kapHutuHa. Oxuciienne JKK ¢ HEYETHBIM YHCIOM YIJIEPOAHBIX aTOMOB.
Oxucnenne HeHacwhiieHHbIX JKK. CBs3p B-okucnenus KK ¢ ¢depmenTtamu
JIBIXaTEJIbHOM LEMU MUTOXOHAPUH, SHEpreTudeckuil Boixo ] okucienus KK.

[Tyt merabonuzma anetuin-KoA. buocuntes XK: nokamuzamus, peakiuu,
dbepMenTsl, perymsiiua. OcCoOOEHHOCTH CTPOCHUSI MOIU(DEPMEHTHOTO KOMILIEKCa
cuata3sl JKK. Pomp myteit oOmena rmoko30-6-¢ocpata B cuntese KK u
TpurauuepuaoB. bruocunTe3 HeHacwimeHHbIX JKK u ux 3HadueHue s opraHusma
YEJI0BEKa.

5.3. O0MmeH xoutecTeposia. MeTad01M3M KETOHOBBIX TeJl

Cunre3 u poab ruapokcuMeTiIrTyTapmi-KoA. Metabosin3m KeTOHOBBIX TET U
UX OMOJIOTHYecKast poJib.

BoccranoBienue ruipokcUMETUATITyTapui-KoA B MEBAJIOHOBYIO KHCIOTY.
buocunTtes xonecrepona: peakuuu, pepmeHTbl, peryisiuus. [Ipsmoit u oOpaTHBI
TpPaHCIOPT, OMOJOTUYECKAs POJib, MTYTH MOCTYIUICHUS M YTUIM3AIMN XOJIEeCTepoia B
OpraHu3Me YEJIOBEKA.

5.4. Peryasiuust oOMena qunuaos. Hapyumenus JJMnuaHoro ooMeHna

BzanMocBsa3p Metaboim3Ma TIHOKO3bI, ¢BOOOAHBIX JKK M KETOHOBBIX TEl.
MexaHu3M peryasiiuy JIMIUAHOTO OOMeHa. ['OpMOHBI, BJIMSIONIME HA JIUIOJIU3 U
JIMTIOTEHE3.

[Tatomorust AUNUIHOTO OOMEHA: OXHUPEHHUE, KUpoBas HHOUIbTpALUS U
JIETeHepanys MeYeHU, aTePOCKIIEPO3, TUCIUTIONTPOTEUHEMUU U JIP.

broxumMuyeckue OCHOBBI JIEUCHUS W TMPOQPWIAKTUKHA aTepockieposa. Pomb
3I0POBOT0 00pa3a KU3HU B MPO(PHUIAKTHKE aTEPOCKIIePO3a.

JlabopaTopHasi AMArHOCTUKA MATOJOTUH JIMITUIHOTO OOMEHa (TPUTIIHUIIEPUIOB,
xoJyiecTeposia, oCHOBHBIX (pakiuii JIII, koaudecTBeHHOE ompeelieHrne KETOHOBBIX
TE U Jp.).
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6. Buoxummus 6eJ1KOB U HYKJIEMHOBBIX KHCJIOT

6.1. IlepeBapuBanue OeqkoB. IlyTMm HCHOJbL30BAHUA AMHUHOKHCJIOT B
kiaerke. O0Oe3Bpe:xkuBanne ammmuaka. Mera0oam3m 0e3a30THCTOr0 OCTATKA
AMMHOKHCJIOT

Pons OenkoB B mNUTaHWHM, OMOJOTUYECKAs IEHHOCTh MHUIIEBOTO OeKa.
3aMEHHMbIE U HE3aMEHUMbBICE AMHHOKHUCIOTHI. [IOJHOLIEHHBIE W HEMOIHOLICHHBIE
Oenku. A30TUCTBIN OasaHc.

[lepeBapuBanue OenkoB B JKKT. Meauatopsl u ropmonsl JKKT. Mexanuzm
CEKpELMHU COJISTHOM KHUCIOThI, peryssiius cexkpeuuu. [Iporeonutudeckue pepMeHThI
KEIMYJKA, TOJKETYJOYHOM 3JKeJe3bl M KHUIIEYHHWKA, MEXaHU3Mbl HMX aKTHUBALUH.
3nauenne rpaauenta pH B JKKT nns nepeBapuBanus OenkoB. BcacbiBaHue
AMUHOKHCIIOT B TOHKOM KHIIEYHUKE. ['HuEHHE OElIKOB B TOJCTOM KHIICYHHUKE.
JleToKcuKaLys U 3KCKpeUus MPOyKTOB THUEHHUS.

[Iytn merabonu3ma aMUHOKUCIOT B KJeTkax. OCHOBHbIE peakiuu OOMeHa
AMUHOKHUCJIOT: Ha aMUHOTPYMIY, Ha KapOOKCWIbHYIO Tpymiy, Ha pagukain. [lytu
BCTYIUICHUS] aMUHOKHCIIOT B UK TpuKapOoHOBbIX KucioT (LITK): rmukorenHsie u
KETOI€HHbIE aMUHOKHCIIOTBI.

AMMHaK: MMyTH O0Opa3oBaHUSI U TNPUYUHBI TOKCHYHOCTU. JleTokcukarius
aMMHaKa: BOCCTAaHOBUTEIbHOE aMUHHPOBAHUE, aMUIMPOBAHUE, AMMOHHOTEHE3, LUK
cunte3a moueBuHbl (LICM). Du3umonarun LICM. Cesas3s LICM u LITK. UuTerpanus
YIIE€BOAHOTO, JIUITUIHOTO ¥ OETKOBOr0 METad0JIn3Ma.

6.2. MeTa00,143M 0TAEIbHBIX AMUHOKHUCJIOT

MeTtabos13M aMHUHOKHUCIIOT CEMENCTBA MUpyBara (ajlaHuHa, CEpUHA, TIUIUHA,
TPEOHHMHA, IUCTENHA).

MeTtaboin3M aMUHOKUCIOT CEMEICTBa oO-KeToriryTapara (TIyTaMHHOBOM
KHCJIOTBI, TJIyTaMWHA, MpOJIMHA, apruHWHA, TUCTUAWHA). Poib riayramara B
WHTErpaluu 0OMeHa yrJIeBOJIOB, JIUIHI0B, OCIIKOB.

Merabonu3mM aMHUHOKHCIIOT CEeMEWCTBa OKcajoareTaTa (acmapardHOBOM
KHUCJIOTHI, acllaparuHa).

Merabonu3m cepocoaepkalux aMUHOKHUCIOT (METHMOHWHA, IMCTEHWHA) B
HOPME U IIPYU NaTOJIOTUH.

Merabonu3mM apoMaTHYECKUX aMHUHOKHUCIOT ((deHuaNmaHuHa, THUPO3UHA,
TpunTodaHa) B HOpME U MPHU MATOJIOTHH.

MeTtaboin3M aMHUHOKHMCIOT C Pa3BETBICHHOW YIJIEBOJOPOAHOW UEMbIO
(u30seHLIMHA, BAJIMHA, JICWIIMHA) B HOPME U MPU MATOJIOTHH.

HenporenHoreHHble aMUHOKHCIOTHI (TOMOIMCTEWH, OPHUTUH M Jp.) U HX
MeTab0JIM3M B HOPME U TP NaTOJOTUH.

broxuMuueckast IMarHoCTUKA MAaTOJOTMH aMUHOKHCIOTHOIO oOMeHa.

6.3. MeTa00/11M3M HYKJIEMHOBBIX KHUCJIOT

Crtpoenne u GyHKIMH HYKJIEHHOBBIX KUCIOT U HYKJIeoTua0B. [lepeBapruBanue
Hykieonporennos B XKKT.

buocunTes u karabomm3M TUPUMUIAMHOBBIX HYKJICOTUNOB. [laTomorus
MUPUMUINHOBOTO MeTabO0IM3Ma.

buocunTe3 u kataboiaM3M MypUHOBBIX HYKJIEOTHIOB. IlaTonorus mypuHOBOro
MeTabom3ma.
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Perynsamust metabonm3Ma MUPUMUIUHOB U ITYPUHOB.

Martpuunbie Ouocunte3bl. JHK: pemnukanusi, pemnapanusi, oOpaTHas
TPAHCKPUIIIUSL.

6.4. buocunre3 Oeaka. IlaTosorusi odOMeHa 0eJKOB M HYKJEHHOBBIX
KHCJIOT

Tunst PHK, Ttpanckpunumss PHK, perymsuus tpanckpuniuu. PHK
untepdepennusa. Ilporeccunr u anprepHaTuBHBIA cruaicuHr PHK. Perymsius
HKCIIPECCUU TEHOB HIMMYHOTJIOOYJTUHOB.

buocuntes Oenka: WHPOPMAIMOHHBIA, TUIACTHYCCKUH, OSHEPreTHUCCKHUI
noTOKM. ['eHernyeckuili koxa. ApantopHas ponb TpaHcnoptHod PHK (T-PHK).
Amuno-aiun-TPHK  cunTeTaspl, moHsTHe pekorHunuu. OCOOEHHOCTU CTPOCHUS
pubdocom.

Oranbl TPAHCIALINN: WHULINAIUSA, AJIOHTAIUS, TEpMUHAIUSL.
[HocTTpancnsauronHas MoAuduKaius 0eJKOB (MPOIECCUHT). Perynsius TpaHClIsium.
AHTUOMOTUKU-UHTUOUTOPHI CUHTE3a HYKJIEMHOBBIX KUCIIOT U OelKa.

Cucrema mporeocTasza: OCJIOKCHHTE3UPYIOIasi, IIarepoHbl, YOUKBUTHUH H
yOMKBUTHUH-TTUTA3bI, IPOTEACOMBI.

[TaTonorust oOMeHa GeIKOB U HYKJIEMHOBBIX KUCIOT.

6.5. CoBpeMeHHbIe MeTOAbI MOJIEKYJISIPHOII OMOJIOTMH, WX 3HAYEHHUE B
JIa0OpATOPHOM TMATHOCTHKE

Mertoasl JIHK-nuarnoctuku. CekBenupoBanue JJHK. MeTtoabl rubpuanzamum.
[Torumopdusm iuHbl PpparMeHTOB pecTpukiuu. llonmumepasHas 1enHas peaxius
(ITLLP).

['enom uenoBeka: ATambl UCCIENOBaHUS, CTPYKTYpa. OCOOEHHOCTH OTIEIBHBIX
AJIEMEHTOB T'€HOMA: TPaHCHO30HbI, KOPOTKHE TaHAeMHble TOBTOpbl (STR),
OJIHOHYKJIeOoTUIHbIN noaumopdusm (SNP) u np. I'ennas Ttepanus. UHCTpymMeHTHI
penaktupoBanus renoma (CRISPR/Cas9 u np.).

/. bBuoxumus NUTAHUS

7.1. BUTAMMHBI U MEKBUTAMUHHbIE OTHOIIEHUS

Knaccudukanus ButamuHoB. [I[poBUTaMUHBI 1 aHTUBUTAMUHBI.

BonopactBopumeie Butammabel (C, B;, B,, PP, Bg, Bg, Bi, Ouorun,
MaHTOTEHOBAs KHMCJIOTAa): BCaChIBaHKE, 00pa30oBaHNE aKTUBHBIX (POpM, poiIb B OOMEHE
BEILIECTB, BBIACICHUE U3 OpraHU3Ma YeJIOBEKa.

XKupopacteopumbie Butamunbl (A, D, E, K): crtpoenue, ocobeHHOoCTH
MeTaboIu3Ma, MEXaHU3M JIEUCTBHUSA, BJIMSHUE Ha OOMEH BEIIECTB B OpPraHU3ME
YeJI0BEeKa.

MexBUTaMHUHHBIE B3aMMOJICHCTBUSA Ha puMepe o0Opa3oBaHus
noMpEepMEHTHBIX KOMIUIEKCOB. CHHEPTrUYHOCTh JEWUCTBUS BUTaMUHOB Bg u Bi,.
AHTHOKCHJIaHTHAS pOJIb BUTAMUHOB. KOHKYpEHTHBIE B3aMMOOTHOIIICHUS] BUTAMUHOB.

ButamuHomojo0HbIE BeleCTBA U APYTUe HE3aMEHUMbIC (PAKTOPHI TUTAHUS, UX
pOJIb.

MeTopl O1IEHKH 00€CTIeYeHHOCTH OPTaHr3Ma YeJIOBeKa BUTAMUHAMU.
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7.2. Bona u MUHepaJbHbIE COJIH

MuHepanbHble  BellleCTBA  Kak  He3aMEHUMble  (akTOpbl  MUTAHUS.
Knaccuduxkanus, myTy NOCTyIJICHUS! B OPraHU3M YeJIoBeKa, MEXaHU3Mbl BCAChIBAHUS
1 (YHKIIMA MUHEPAJIbHBIX BEIECTB.

DNEKTPOJIIUTHBIN COCTaB OUONIOTHYECKUX JKUJKOCTeH. MeXxaHU3Mbl perysiuu
o0beMa, BJIEKTPOJUTHOTO coctaBa M pH kuakocTedl opraHuzma uenoBeka. Poib
nouek, JXKT, xkoxu u Jerkux B peryisiiud BOJIHO-COJIEBOIO OOMEHa. YCIOBUSL U
MEXaHU3Mbl BO3HUKHOBEHUS alln103a, AJIKaJI03a, 00€3BOKUBAHUS U OTEKOB.

OcoOeHHOCTH pacmpeieneHus, peryssauss oOMeHa Hu pojib B OpraHu3Me
YeJIOBEKa HATPHS M KaJus, KajabIus U docdopa.

MukposnemeHTsl. buosiornueckas pojib 1 METa00JIM3M MEAH, KOOallbTa, o/a,
MarHus, MHKa, Maprania, ropa, ceieHa ¥ XpoMa B OpraHU3Me YeI0BeKa.

buonornyeckas posib, MEXaHU3MBbI BCAChIBAHUS, TPAHCIIOPTA U IETIOHUPOBAHUS
Keje3a B opraHuszme uenoBeka. JKenezoaepuuuTHbie aHEMHUH, UX AUArHOCTHKA.

8. Peryasinusi o0MeHa BeniecTB. BHOXMMHUSA TOPMOHOB

8.1. O6mue Bonmpochl IHAOKPUHOJOTHN. Posib peryJsiTOpHbIX MOJIEeKYJ B
MEKKJICTOYHOI KOMMYHHMKAIIUN

['opMoHBI: ompezelieHne, CBOWCTBa, THUMBI Kiaccuukanuii. [IpuHIMIIBI
opranuzanuu HeuposHnokpuHHOM cuctembl (HOC): wuepapxuueckuii, npsmas u
oOpaTHasi, TMOJOXWUTENbHAsE W  OTpUIATEIbHAS  CBA3M, IIEHTPAJIbHBIA U
nepudepudeckuii 3p¢HeKTbl FOPMOHOB, MOPOT UYBCTBUTEIBHOCTH THIIOTAJIaMyca.

dakTOophl, ONpEACIAIONINe HHTEHCUBHOCTh TOPMOHANIBHOTO A(dekTa. OOmmas
cxema cuHTe3a TOpMOHOB. [loHstne o mnporopmonax. Cekpelusi TOPMOHOB.
[{upKyISATOPHBIM TpPaHCIIOPT TOPMOHOB B KpOBU. MeTaboau3M TrOpMOHOB B
nepudepuueckux  TKaHAX  (KaTE€XOJIAMUHOB,  TENTUIHBIX, CTEPOUIHBIX U
TUPEOUIHBIX ), TyTH IKCKPEIUU.

XapakTepucTUKa M JIOKaJIU3alusi TOPMOHAIBHBIX PEUEnTOpoB. Pazmuums
MEXaHU3MOB  JIEUCTBUS  TUAPOGOOHBIX U TUAPOPHIBHBIX  TOPMOHOB.
JlecencuTuzaiusi, IEPMUCCUBHBIA U CEHCUOMITM3UPYIOMNA Y)PEKTH TOPMOHOB.

[IpoTenHKMHA3bl: XapaKTEPUCTUKA W POJb B pPEATU3alUU TOPMOHAIBHBIX
s dekToB.

AnantuBHasg poJib TOpMOHOB. (CTpecc, OCHOBHbIE TposiBieHus. Craauu
cTpecca, MX KIMHMYECKoe 3HaueHue. IloHsATME O JucTpecce W dycTpecce.
["opMoHaIbHAS perymsiius SHEPTeTUYECKOr0 0OMEHa MpU CTPECCE.

Hurokunbl, QyHKUMM, BUAbl. Penentopel UWTOKUHOB. lloHsTHEe O
[UTOKMHOBOM IIITOPME.

Juarnoctuka Hapymenuit paborsr HOC.

8.2. YacTHbIe BONPOCHI YHAOKPUHOJIOTUU

XuMHueckas mpupojia, OMOCUHTE3, PETYJISALNS CEKPEeLUU, MEXAHU3M JIEUCTBUS
U poiib B OOMEHE BEIIECTB TOPMOHOB THUIOTAIaMyca, TUrodu3a, TUPEOUIHBIX
TOPMOHOB, TOPMOHOB TIOJIKETYJOYHOM KEJIE3bl, TOJIOBBIX JKEJIE3 U HAATIOUYEUYHUKOB.

Hapymenne QyHKIMM SHIOKPUHHBIX Kejle3, KITUHUIECKUE TTPOSIBICHUS THUIIO-
Y THMEPIIPOTYKIIMA TOPMOHOB, OMOXMMHUYECKasl JUATHOCTHKA.
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9. buoXuMHs OPraHoB U TKaHel

9.1. buoxumus njIa3Mbl KPOBH

OYHKIIMKM U OCHOBHbIE  (DU3UKO-XMMHUYECKHE  KOHCTAHTHI  KpOBHU.
KauecTBeHHBIH W KOJUYECTBEHHBIM COCTAaB IJIa3Mbl KPOBU B HOpPME M IIpU
MATOJIOTUH.

Knaccudukanus, XapakTepucTUKa W METOJbl BbIJCJICHUS OEJIKOB IJIa3Mbl
KpoBU. MI3MeHeHHs1 O€TKOBOIO CIIEKTpa MPHU MaTOJOTHUH.

OcHoBHbIE HEOENKOBbIE KOMIIOHEHTHI KpOBU. (OCHOBHBIE KOMIIOHEHTHI,
BXOJISIIIIME B TMOHATHE «HEOEIKOBBIA a30T». METoNbl U AMArHOCTUYECKOE 3HAUCHHE
OMpeIeSICHUs] KOHLIEHTPAIIMM MOYEBUHBI, KpeaThHa, KPEaTUHUHA, MOYEBOW KUCIIOTHI
Y aMMHaKa B OMOJIOTUYECKUX KUJIKOCTSIX.

[Tonste o kucinoTHO-ocHOBHOM cocTosiHuU (KOC). OcHOBHbIE HPUHIUIIBI
perymsiuun KOC. Bydepnbie cuctemsl opranusma uesnoBeka. Hapymenus KOC:
KJ1accu(uKaiys, OCHOBHbIE MEXaHU3MbI PA3BUTHSI, MEXAaHU3MbI KOPPEKIIMHU U OIIEHKA
CTEIIEHU KOMIICHCALUH.

9.2. buoXuMus KJ1eTOK KPOBH

Oco0eHHOCTH CTPOEHHSI, XUMHUYECKOIO COCTaBa, MeTaboIM3Ma 3pUTPOLIUTOB.

O6Mmen remormoouna (Hb): crpoenue, cBoiicTBa, mpow3BoOJHBIC, BUABI Hb.
CpaBHutenbHas xapakrepuctuka Hb u muorno6una. /IpixarensHas GyHKIMS KpPOBH,
€€ peryJislys U HapyIICHUsI IPU TUITIOKCUH.

OOmeH xpomomnpoTernHoB. buocuHTE3 M KaTaboOIM3M Trema: JIoKalu3alus,
peakiuu, ¢epMmentsl. Hapymienuss nopdupuHoBoro oOmena. Mertaboiusm
OwnMpyOuHa, HACIEJACTBEHHBbIC HapylleHUs oOMeHa. JlMarHocTHYecKoe 3HaueHue
onpezeneHus: OumMpyOrHa U IPOIYyKTOB €ro 0OMEHa B KPOBH M MOYE IIPH Pa3IMYHBIX
BUJIaX JKEJTYX.

OcobenHoctn  MeTabonu3Ma  (PAaromUTUPYIOIIUX — KJIETOK  (HEUTpOQuIIbI,
MOHOIIMTHI, Makpodaru). buoxumuyeckne 0CHOBBI (paroruTosa.

OcobenHocty MeTabom3mMa TPOMOOIIUTOB U UX POJIb B TEMOCTA3e.

buoxumuueckre OCHOBBI COCYIMCTO-TPOMOOLIMTAPHOIO M KOAryJsLIMOHHOTO
remocrtasza. [lna3MeHnHble (akToOpbl CBepThIBaHUS KpoBH. [IpoTHBOCBEpTHIBaIOIINE
CUCTEMBI KpOBH U (prOpuHOoIN3. Buoxumuueckne MexaHU3Mbl pa3BUTHUS TEMO(PUITHUH.

9.3. buoxumusi NovYexk U MOYH

Merabonnyeckasi reTepOreHHOCTh MOYEYHON TKAHH.

DxckpetopHas PyHkius nmoyek. Mexanusm oOpa3oBaHus MO4Hu. PoJib moyek B
pEeryJisiiuyM  BOJIHO-COJIEBOIO TOMEOCTa3a M TOMEOCTa3a BOJOPOAHBIX HOHOB.
OcmousibHOCTE  MOYM.  CKOpOCTh  KIYyOOUKOBOM (UIBTpalMM © METOAbl €€
onpeneneHus. MeXaHu3Mbl pa3BUTHs TJIOKO3ypuHM W TpoTeuHypuH. OCHOBHBIE
NaTOJIOTMYECKHUE MoKa3aTeau Mouu (OeloK, TIII0K03a, KETOHOBBIE TeJla U Ap.) B HOpME
Y TIPH [TaTOJIOTHH.

'omeocraTudeckue (HEIKCKpeTOpHbIE) (yHKIUU moyek. Poib modek B
MeTabom3Me OUOJIOTHYECKH aKTUBHBIX BEIIECTB U TOIJIEP)KAaHUH TOMEOCTAa3a.

9.4. Buoxumusi Me4eHu U MeTA60JIM3M KCEeHOOMOTHKOB

MeTtabonnueckas reTeporeHHOCTb T'elaTOIUTOB.

Ponp meuenu B yriIeBOIHOM, JIUTIMHOM, a30TUCTOM OOMEHE M MeTaboJm3Me
OMOJOTUYECKHN aKTUBHBIX BEIIIECTB.



16

buoxumuyeckue MapKephbI IIUTOJIN3A renaTolUTOB, X0JiecTasa,
renaToleUTIOISIPHON HEJ0OCTATOYHOCTH.

OcHoBHBIE TIMyTH MeTabogu3Ma KCEHOOMOTHUKOB: OuOTpaHchopMalus Hu
KoHbroranus. [IpoObl Ha 1IeTOKCUKAITHIO.

9.5. BHOXMMUSA MBIIIEYHOH TKAHU U MUOKapaa

MpliiieyHass TKaHb: OCHOBHbIE (YHKIHMA W POJb B MEKOPraHHOM OOMEHe
cyOctpatamu. OrpaHu4eHUe IBUTATEIbHOW aKTUBHOCTHU (TUMOKUHE3Us). OCHOBHbBIC
DJIEMEHTHI TAaTOT€HE3a THIMOKWHETHYSCKOTO CHHIpPOMA Kak (QakTropa pHCKa B
Pa3BUTUHU PA3JIMYHBIX 3a00I€BaHUM.

OcoOeHHocTH MeTa0oMM3Ma B KPACHBIX M OENBIX MBIIICUYHBIX BOJIOKHAX,
HaJM4Me€  DHJOTEHHOTO  3amaca  CyOCTpaTOB  DHEPreTHYecKoro  oOMeHa,
MaKpOIPTUYECKUX COeNMHEHUN U Habopa (epMEHTOB, CTAOMIM3HPYIOMINX YPOBEHb
ATO.

Cneunduueckue O€TKM MBI W HUX XapaKTEPUCTHKA: COKPAaTHUTEINIbHBIE,
peryisTopHbie (HECOKPATUTEIBHBIE), OCIKU IUTOCKEIETa U JIp.

OcoGennoctr Merabommsma Ca’* B MbIIedHONH TKaHH. TeOpHs MBIIICYHOTO
COKpaiieHus. MexaHu3M  DJIEKTPOMEXaHHYECKOTO  COMpsDKeHUs.  MexaHusm
paccrnabnenus. OcOOEHHOCTH COKpAIICHHS TIaKON MyCKYJIaTyphI.

OcobenHoctn MeraboimM3mMa MHOKapaa. MexaHu3M pa3BUTHSL CEpACUHOMN
HEJI0OCTaTOYHOCTU. broxuMuueckre Mapkepbl MOBPEXKACHUS MUOKAp/A: MEXaHU3MbI
U3MCHCHUS W METOJABI  ONpPENCNICHHWS YPOBHS MHOTJIOOWHA, TPOTIOHWHOB,
KpeaTuHkuHaszbl, JIJT.

0.6. buoxumusi HepBHOIi cucTeMbl. BHOXUMMUS COeTMHUTEILHON TKAHU

OcobeHHOoCTH MeTaboJIM3Ma HEPBHOW TKAHH.

MexaHn3M CHHANTHYECKON mepeaauu. TUIbl MEIUaTOPOB, UX METa00IU3M B
HOpPME U TIPH TIATOJIOTHH.

buoxumMnueckre MeXaHU3MBbI JJIEKTPOr€HE3a B HEPBHOW TKaHU.

Ocobennoctn metabonw3Ma Mo3ra TP TUNOKCUMU. buoxuMmmueckue
MEXaHU3MBbI JICHCTBUS HA MO3T aJIKOTOJIs, HAPKOTUKOB U JIP.

OcobenHoctn  MeraboimM3Ma  KJIETOK ~ COCIMHUTEIBLHOM  TKaHU |
MEXKJIETOYHOTO BEIIEeCTBA.

Oco0eHHOCTH CTPOCHUS M METab0IM3Ma KOJIJIareHa U 3JIACTUHA B HOPME U TIPH
MaTOJIOTHH. THIIBI KOJIJIAT€HOB: OMOJIOTHYECKas POJib, TKAHEBAS JIOKAIA3AITHSI.

buonornueckast posib, OHOCHMHTE3 M KaTab0OJM3M MPOTEOTIMKAHOB U
TJIMKO3aMHUHOTIIMKAHOB B HOPME H TIPH MTATOJIOTHH.

10. buoxumMuvecKkne OCHOBBI KaHIIEpPOreHe3a

OcobeHHOoCTH MeTaboJIM3Ma OMYyXOJEBbIX KJIETOK. AMONTO3: OHOJOTHYecKas
poOJIb W MEXaHW3Mbl. MeEXaHH3Mbl HMMOPTAJIU3ANNK  OIYXOJEBBIX  KJICTOK.
broxumMudeckre OCHOBBI B3aUMOOTHOIIICHHS OITYXOJIM M OpraHU3Ma YeJIOBEKa.

XuMuueckuii, (Qpu3ndecKkuii W BUPYCHBIA KaHIIEPOTEHE3: IPOBOLUPYIOIIHE
(baKTOpBI U MEXaHU3MBI PA3BUTHSI.

[TonsiTue 00 OMyXOJIEBBIX MapKepax M OMyXoJechnerupUIeCcKuX aHTHUTCHAX.
KnvuHuKO-TuarHocTuyeckoe 3Ha4yeHWEe  OMNPEeACNICHHs]  KaplHuo->MOPUOHATBLHOTO
aHTUTEHa, ainb(ha-(heTonpoTenHa, MPoCTaTo-CIeUPUIECKOTO aHTUTECHA.
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NH®POPMAIIMOHHO-METOJIUYECKASA YACTH
Jluteparypa

OcHoBHas:

1. buoxumus : yue6nuk / nox pen. E.C. CeBepuna. — 5-¢ u3., ucnp. u JI0M. —
Mocksa : [ 90TAP-Menana, 2020. — 759 c.

2. buoxumusa s caMOCTOSITeIbHON paboThl : mocobue / M. B. I'pombiko
[1 mp.]. — 'omens : TomI'MY, 2021. — 147 c.

3. Maraemm, C. C. buonorudeckass Xumus : COOpPHHK 3a7a4 U 3alaHAH : y4eo.
rmocobue / C. C. Marneim, B. B. JleneBuu. — Munck : Beimmiimas mkona, 2019. —

204 c.

4. OCHOBBI ~ MEOWIIMHCKOW  Owoxumuu :  ydeO.-merom. mocodue  /
O. C. JlorunoBuu [u ap.]. — T'omens : oMMV, 2021. — 139 c.
JlonoJiHUTEILHAS

5. buonornveckass xumus : ydeOHuk / A. JI. TaranoBuu [u ap.] ; mox pen.
A. Jl. TaranoBuya. — 2-¢ u3J., ucnp. — MuHck : Beimitiias mkona, 2016. — 671 c.

6. Kampiminukos, B. C. JlabopaTopHasi TMarHOCTHKA B KIIMHUYECKOM MPaKTUKE
Bpaya : y4e6. mocobue / B. C. KampinukoB. — MuHCK : AyKaliblsi 1 BbIXaBaHHE,
2018. - 631 c.

7. JleneBuu, B. B. buoxumudeckue acnekTbl MATOJOTMUYECKHX MPOIECCOB :
nocobue / B. B. JleneBuu, B. M. Illeit6ak, H. D. Ilerymok. — I'pogno : ['p['MYV,
2021. -210 c.

8. Henmbcon, JI. JI. OcHoBer Onoxmmum Jlennamxepa : B 3 1. / JI. Hembcow,
M. Kokc ; nep. ¢ anrn. T. I1. Moconosou, E. M. Monoukunoii, B. B. benosa ; nox
pen. A. A. bornanosa, C. H. KouetkoBa. — U3a. 3-e, ucnp. — Mocksa : Jlaboparopust
3Hauui, 2017. — 3 T.

9. CxemMBpl W pEaKIMU OCHOBHBIX METAOONMYECKHX IyTeH : yd4eO.-MeTO/I.
nocobue / A. . I'puityk [u ap.]. — 3-e uzn., crepeorun. — 'omens : TomI'MY, 2019.
— 126 c.

10. Ywupkun, A. A. buonorudeckas xumusa : yueOHuk / A. A. Ywupkus,
E. O. lanuenko, B. B. Xpycranés. — Munck : Beiiimas mkoina, 2023. — 478 c.
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IIpumepHbIii epeyeHb pe3yJbTATOB 00y4eHUs

B pesynbrare usyueHus ydeOHOW IUCUUIUIMHBI «bHoOJOrMYecKas XUMUS»
CTYAEHT JOJIKEH

3HATh:

OCHOBHBIE 3aKOHOMEPHOCTU IpEBpAIllCHUs B OpraHU3ME YEJIOBEKa BEIIECTB,
SHEPIuy;

MEXaHU3MBI NIEpejaul TeHETUYECKON HH(OpMaLINK;

CTpOCHHE ¥ METabOJIM3M YIIECBOIOB, TUMHUI0B, OEIKOB, HYKJIEHHOBBIX KHCIIOT,
BUTAMHHOB, TOPMOHOB, MHHEpAJbHBIX BEIIECTB M MEXaHWU3M pErySILUA HUX
MeTabonn3mMa B HOpME U MIPH MaTOJIOTUH;

MOJIEKYJIIPHBIE MEXAHU3MbI Pa3BUTHSI OCHOBHBIX MATOJOTMYECKHUX MPOLECCOB,
OMOXMMHUYECKHE OCHOBBI MPEAYIPEXKACHHS U JIEUEHUS 3a00JI€BaHUA;

MEXaHU3Mbl  PEryJsilUMd  MPOLECCOB  KU3HEAEATEIbHOCTH:  PEryJISLUs
AKTUBHOCTH ()EPMEHTOB, MOJEKYJISpPHbIE MEXAaHU3Mbl JECHCTBUS TOPMOHOB,
MEAMATOPOB U JPYTHX MOJIEKYJI-PErYISTOPOB Ha YPOBHE (PEPMEHTATUBHBIX PEAKIIMM,
CYOKJIETOUHBIX YaCTHII, KJIETOK, OPraHOB U LI€JIOT0 OpraHu3Ma 4eJ0BeKa;

METOJbl OMOXMMHYECKHX HCCIECAOBAHUA M MX KIMHUKO-IUAarHOCTUYECKOE
3HAYECHUE;

paBuiia MEIUIIMHCKOM 3TUKH U JIEOHTOJIOTHH;

yMeTh:

paboTtatb ¢  anmaparypod,  NpeJHa3HAYE€HHOM Uil  BBINOJIHEHHUSA
OMOXMMHUYECKUX HCCIAEAOBaHUN, W O0OpPYJOBAHMEM KIMHUKO-IUArHOCTHYECKUX
nabopaTopuii;

CaMOCTOSATENIbHO  MPOBOJUTH NPOCTbIE OUOXMMHUYECKHE HUCCIEIOBAHUS
OMOJIOTMYECKUX JKUJIKOCTEH M TKaHEl OpraHM3Ma 4YeJjoBeKa C MOCIEeAYIOIIHUM
aHAJIM30M pPEe3yJIbTaTOB;

UHTEPIPETUPOBATh PE3YJIbTaThl OMOXMMHUYECKOTO HCCIEIOBAaHUS C YYETOM
KJIMHUKO-UAarHOCTUYECKOIO 3HAYEHHUS;

BJIA/IETh:

HaBbIKaMU PaOOTHI B OMOXUMHUYECKOH JIabOpaToOpHH;

METOJJaMH MPOBEICHNS OCHOBHBIX OMOXUMHUYECKUX MCCIIEIOBAHUM;

METOJUKON MHTEPIPETALIMU PE3YIbTATOB OCHOBHBIX OMOXMMHUYECKUX METOJI0B
VICCJIEIOBAHHS.

IIpuMepHBIN epeYeHb NPAKTUYECKMX HABBIKOB, (OPMHUPYEMBbIX IIPH
HU3Y4YeHUH YUeOHOM IUCIUTIIHHBI

1. PaGoTa ¢ aBTOMaTHYECKUMHU J103aTOPAMH.

2. OnpeneneHne ONTHYECKON TIIOTHOCTH PacTBOpPA HA CHEKTPOGOTOMETPE HIIH
OMOXUMHYECKOM aHaJIN3aTopE.

3. OmnpesienieHre OCHOBHBIX OMOXMMHUYECKUX IOKa3aTese KpoBH (TIHOKO3a,
X0JIECTEPOJI, KETOHOBBbIE Teia, OOIMi OCOK, MOYEeBMHA, MoueBas Kuciora, HD,
omwmpyoun, ACT, AJIT, KK, IL[®, amunaza u ap.) ¢ moMoIs0 HabOpPOB peareHTOB.

4. OnpeneneHue OCHOBHBIX ITOKa3aTeled MOYM C TOMOIIBIO TECT-TOJOCOK:
OTHOCUTEJbHAS TUIOTHOCTh, KETOHOBBIE Tela, TJIIOKO3a, OelloKk, OmmpyOuH,
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YpOOMIMHOTEH, HUTPUTHI, PH, TeMOTTI00MH, S3pUTPOIHTHI, JICUKOIMTHI, aCKOPOUHOBAS
KHMCJIOTa U Jp.

5. MaTepnperarus pe3yJIbTaTOB OMOXHMMHYECKUX 71a00paTOPHBIX
HUCCIIEeI0OBaHUMH.
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COCTABMTE/JIN:

JlonieHT Kadeapbl OMOTOTHIECKOM

XUMUU YUPEXKJICHUS 00pa30BaHUS

«bemopycckui rocy1apCTBEHHBIN

MEIULUHCKUNA YHUBEPCUTET», KaHAUAAT

OMOJIOTMYECKUX HAYK, JOIICHT N.A .Hukutuna

[Tpodeccop xkadenpsr GuosOrHUECKOM

XUMUU YUPEXKJICHUS 00pa30BaAHUS

«I"oMenbCKuM rocy 1apCTBEHHBIN

MEIULUHCKUNA YHUBEPCUTET), TOKTOP

XUMHYECKUX HAYK, JOLEHT H.1.Eropenkos

JoueHT xadeapbl OMOIOrHYecKOn
XHUMHH YUPEKIEHHsI 00pa3oBaHus
«l"oMenbCKuM rocy 1apCTBEHHBIN
MEJIULIMHCKUNA YHUBEPCUTET», KAHAUAAT
OMOJIOTUYECKUX HAYK, JOLICHT
A.H.KoBaisp

3aBeayromuii Kapeapoi KIMHUYECKOU

71a00paTOPHON THATHOCTHKH,

aJJIEPTrOJIOTUU U UMMYHOJIOTUU

yupexJIeHus: 00pa3oBaHus

«l"oMenbCKuM rocy 1apCTBEHHBIN

MEIULIIMHCKAA YHUBEPCUTET, JOKTOP

METUITMHCKHUX HayK, mpodeccop N.A.HoBukoBa

OdopmiieHre TpUMEpHON y4eOHOW MpOTrpaMMbl W COIMPOBOXKIAIONIUX JOKYMEHTOB
COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSIM

HavanpHuk yueOHO-METOANYECKOTO OT/AeINa
yupexaeHus oopa3zoBanus «l omMenbCKui

roCyAapCTBEHHBIN MEIUIIUHCKUN
YHUBEPCUTET» E.M.bytenkoBa

3amectuTenp  HavalbHuka lLleHtpa —
HaYaJIbHUK OTJeJIa HayYHO-METOIMYECKOTO
oOecrieueHusi BBICHIETO MEAMIIMHCKOTO H
bapmareBTH4eCKOTro o0OpazoBaHus
NHcTuTyTa MOBBILIEHUS KBATU(PUKALUUA U
NEePEenoAroTOBKH KaJIpOB 3paBOOXPAHECHUS
yupexaeHus oOpazoBaHusi «benopycckuit
roCyJapCTBEHHBIN MEIUIUHCKAN
YHUBEPCUTET» E.N.KamuctparoBa




21



