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Y4ebnas mporpamma paspaboTaHa Ha OCHOBE THUIIOBOM y4eOHOW MpOrpaMMbl JUis
cneuransHoctd 1-79 01 01 «JleueGHoe neno», ytBepxkneHHoit ZF /%6044
perucTpaudoHHbI  No 70 4 AL e y4eOHOro IjlaHa MO CHELHATbHOCTH
1-79 01 01 «JTeueGHOe ae/ON, yTBEPKACHHOTO /5047 , perHCTPaLHOHHBI
Ne L 9 7 floloted 3.

COCTABUTEJIA:

A.Jl.TaranoBuu, 3aBenyromMid Kadeapoil OHOJIOrMYECKOW XUMHH YUPEKICHHS
obpa3oBanus «benopycckuil rocy 1apcTBeHHbIN MEIULUHCKUN YHUBEPCUTETY, TOKTOP
MEeIUMLIMHCKUX HayK, mpodeccop;

X.A.PyTkoBckasi, JAOuUeHT Kadenpsl OHOJIOTHYECKOH XUMHHM  YYpEXIECHHs
obpaszoBanus «benopycckuil rocynapcTBEHHBbIH MEIMLIMHCKUNA — YHHBEPCHTETY,
KaHAUAAT MEAULIMHCKUX HayK, JOLIEHT

PEKOMEH/IOBAHA K YTBEPXXJIEHHUIO:

Kagenpoii Ouosoruueckodd XuMHM yudpexaeHuss oOpa3oBaHus «benopycckuii
roCy/1apCTBEHHbIH MEAULIMHCKUN YHUBEPCUTET»

(mpotokoa Ne 9 ot 20.05.2022);

HayuHo-MeTOnMYeCKUM  COBETOM  yupexJeHusi oOpa3zoBaHusi «benopycckuit

roCyIapCTBEHHBIN MeIMLUUHCKUN YHUBEPCHTETY
(npotokon Ne &' ot AL 05 2£EL1)
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IMNOSACHUTEJIBbBHASA 3AIIUNCKA

«buonoruyeckas Xumusy — ydeOHas NUCLHMIUIMHA MeIUKO-OHOJIOTHYECKOro
Monmyns 1, cozepalias CHUCTeMaTH3MpOBaHHbIE HayuyHble 3HAHUA B 00JacTH
MEIMIMHCKOW OMOXMMHUM, U3ydalollas MOJIEKYJIAPHbIE OCHOBBI  [POLIECCOB
KU3HEJESATEIbHOCTH 4YeJIOBeKa B HOPME M BO3MOXHBIE TMPHYMHBI U TOCJIEICTBUS
HapylIEeHUH MeTabOIMYECKUX PEeaKIHii.

Llenr yueOHOM amcuuniauHbl «buosnoruueckass XUMUsS» — (HOPMHPOBAHHUE Y
CTYZIEHTOB CHCTEMAaTHU3UPOBAHHBIX HAYYHBIX 3HAHUM O MOJIEKYJIIPHBIX OCHOBaX
(usnonornueckux (QyHKIMI 4yenoBeka B HOPME C y4ETOM OHTOTEHE3a; MOJIEKYJISPHBIX
OCHOBaxX pa3BUTHSI MATOJIOTMYECKUX [MPOLIECCOB, MX TNPEAyNpPexNeHUS W JIeUeHus;
OMOXMMUYECKMX MEeTO/aX AMArHOCTUKK 3a00JieBaHUH M KOHTPOJISt COCTOSIHUS 3I0POBbs
yesioBeKa.

3agaud  yyeOHOW AMCUMIUIMHBI  «buojoruueckass XuUMHS»  COCTOST B
(OpMHUPOBaHHUHU Yy CTYACHTOB Hay4HBIX 3HAHUH 00:

OCHOBHBIX IIPUHIUIIAX MOJIEKYJIIPHON OpraHU3aluK KJIeTKU, TKaHU, OpraHu3Ma
4eJIOBeKa;

OCHOBHBIX 3aKOHOMEPHOCTSAX MeTa0OJIMYEeCKUX IPOLECCOB, PeryJisiiuu
MeTaboJIM3Ma U ero B3aUMOCBSI3U ¢ (PYHKLIMOHAIBHON aKTHBHOCTBIO )KMBOW CHCTEMBI;

MaTOreHeTUYECKUX MEXaHUW3Max pa3BUTHUS MATOJOTUYECKHUX MPOLECCOB C
Yy4€TOM OCHOBHbIX THUIIOB HacjieyeMbIX JeheKToB MeTaboIu3Ma;

MeToJax OMOXUMUUYECKUX UCCIIeI0BaHUM;

OCHOBHBIX NPUHLMIAX KIMHUKO-TA0OPATOPHBIX MU IKCMEPTHBIX CAHHUTAPHO-
TMTUeHUYEeCKHUX TEXHOJOTHH,

YMEHHUH U HaBbIKOB, HEOOXOIUMBIX JUISI:

MCIOJIb30BaHUsl Pe3yJbTaTOB OMOXMMHUYECKHUX HCCIIeJIOBaHUH JUJIS OLIEHKH
COCTOSIHUSI 3/10POBbS YEJIOBEKA;

MHTEpNpeTaluu Pe3ysbTaTOB Ja0OpPaTOPHbIX W MHCTPYMEHTAJIbHBIX METOI0B
UCCIIEIOBAHUS;

MOCTPOEHUS JMarHosa.

3HaHUs, YMEHUS, HABBIKH, MTOJIyYEHHbIE MPU U3YUYEHUHU YUeOHOW AUCUMIIIMHbI
«buonoruueckas XUMHS», HEOOXOIMMBI ISl YCHEUIHOTO H3YYEHHUs ClIeyHOLInX
yueOHBIX JUCUMIUIMH Wiu  moxayiaeit: «®apmakonorus», «llatonoruueckas
dbusunonorus», «KnuHudeckas olieHKa J1a00paTOPHbBIX UCCIENO0BAHUI.

CrtyneHT, OCBOMBIIMHA  cojaepkaHMe Yy4eOHOro MaTepuasia y4eOHOH
JMCLMIIMHBI, JOJDKEeH obnagaTh clenyrouied 06a3oBoil  mpodeccuoHanbHON
KOMITETEHLIUEN :

BITK. Wcnonb3oBaTh 3HAHUS O MOJIEKYJISIPHBIX OCHOBax IpPOLECCOB
KU3HEJEATEIbHOCTH B OpraHu3Me 4YejloBeKa B HOPME M TP NATOJIOIMH, IPUMEHATh
MPUHIIKUITBI OMOXUMHUYECKHX METO/I0B IMarHOCTUKH 3a00JIeBaHUI, OCHOBHBIX METO/IOB
OMOXMMHUYECKUX UCCIIEJIOBAHUN.
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B pesynbrare u3yueHus yyeOHOW AMCLMILIMHBI «buHonoruyeckas XHMHA»
CTYJEHT AOJIKEH

3HATh:

COCTaB JKMBOTO OpraHu3Ma 4YelloBeKa, CTPOEHHE U (U3MKO-XMMHYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB COEIMHEHUM: OEJIKOB, HYKIIEMHOBBIX KUCIIOT, YIJIEBOJIOB,
JIMMUIOB; METabO0JU3M 3TUX COeAMHEHUH, MEXaHU3MBbI PEryJIsLUU MeTabO0IU3Ma;

cTpoeHue (epMEHTOB; MeXaHW3Mbl peaklui, KaTalu3upyemble (epMeHTaMH
(Ha mpuMepe TpeBpalleHus 0eJIKOB, HYKJIEMHOBBIX KUCJIOT, YIJIEBOJOB U JIUIHUIOB);
MOJIEKYJISpHbIE MEXaHU3Mbl PEryJsiiMy AeHCTBUS (EPMEHTOB (THIIbI PEryJISALMH);
MepapXuio peryJIsil|K; THUIIbI KaTanu3a, UCIoJIb3yeMble B (JepMEHTAaTUBHBIX pEaKIUX;

MEXaHU3MbI OKHCITUTENBHOTO (hochOpUIMPOBaHHUS, MOJIEKYJIAPHBIE MEXAHHU3MbI
MPOLECCOB IHEPTETUUECKOr0 COTPSIKEHUS;

CUHTe3 Oellka, MOC/e0BaTeIbHOCTh U MEXAHU3Mbl PEaKLWM, PETyNALuI0 U
HEpreTU4YecKoe obecrieyeHue rnpoiecca; MeXaHU3Mbl dbopMupoBanus
MPOCTPAHCTBEHHOMN CTPYKTYpPHhI Oeska;

[IeTTHBIE PeaKIMU OKUCIIEHUS U UX POJib B OMOJIONMYECKUX CUCTEMAX B HOPME U
MPY Pa3BUTUM MATOJOTMUECKHUX IPOLIECCOB,

OMOXHUMHUYECKUE OCHOBBI 3/I0POBOIO MUTAHUS U MOCIEACTBUN HEJTOCTATOYHOIO
MUTAHUS HA COCTOSIHUE 3710pOBbs YEJIOBEKA,

yMeTb:

MPOBOJIUTh XWUMHUYECKHE MCCIIEJOBaHUs M0 3aJaHHOM CXeMe, HCIOJIb3ys
nabopatopHoe 000py10BaHKE U IPUOOPBI;

aHAJIIM3UPOBAaTh M O(QOPMIIATH TMOJNyUYEHHbIE pe3yJbTaThl OHOXHMHYECKHX
HcCcJie/IOBaHUM;

BJIajleTh:

HaBbIKaMH paboThl Ha npubopax U 00OpPYJAOBaHMH, HCIMOIB3YEMBIX B
OMOXUMHYECKUX J1abopaTopusx (crnekTpohoToMeTpsl, (HOTODIEKTPOKOJIOPUMETPHI,
LEHTPU(YTH, aBTOMATUYECKHUE TTUIIETKH);

METO/IaMH KaueCTBEHHOTO W KOJMYECTBEHHOIO aHAJIM3a HYKJIEHHOBBIX KHCJIOT,
GeJIKOB, JTUIINOB, YIJIEBOIOB, BATAMUHOB U TOPMOHOB B OMOJIOTMYECKOM MaTepHalle.

B pamkax o00pa3oBaTeJbHOTO Mpolecca M0 JaHHOW y4yeOHOW JMCLMIUIMHE
CTYJEHT JOJDKEH MNPUOOpEecTH He TOJbKO TEOPETHYECKHE 3HAHUS, MPaKTHUECKHe
YMEHHS U HaBBIKH 110 CMELUATbHOCTH, HO M Pa3BUTh CBOM LIEHHOCTHO-JIMYHOCTHBIH,
JyXOBHbI MOTEHLIMAN, CHOPMUPOBATH KaueCTBa MaTPUOTA U rpaXklaHKHA, TOTOBOTO K
aKTMBHOMY YYacTHIO B 9KOHOMHYECKOH, TPOU3BOCTBEHHOM, COLIMATIbHO-KYIbTY PHOH
1 00IIeCTBEHHOM )KU3HU CTPaHBbI.

Bcero Ha usydeHde y4ueOHOW AMCLMIUIMHBI OTBOAMTCS 228 aKaJeMH4eCKHX
yacoB. Pacnipesiesienye ayMTOPHBIX 4acoB MO BUaM 3aHATUM: 48 4acoB Jiekuui (B
ToM yucie 16 uacos ynpasisiemoil camoctostenbHoi pabotel (YCP)), 105 uvacos
nabopaTOPHbIX 3aHSTHH, 75 4aCOB CAMOCTOATENIBLHOM pabOThI CTY ACHTA.

I[TpoMexyTOuHas aTTECTALMs TPOBOJAUTCSA B COOTBETCTBUH C YYEOHBIM IIAHOM
[0 CrieLHaIbHOCTH B hopMe 3a4eTa (3 cemecTp) u sk3ameHa (4 cemecTp).

dopma nosryueHus: 00pa3oBaHus — OYHasl JHEBHAsL.
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TEMATHUYECKUM MJAH

HaumenoBanue paszzaesna (TeMbl)

KomnuuecTBO 4acoB
ayIMTOPHBIX 3aHATUH

JIEKUMH

nabopamopHvix

1. Bsenenmne B y4eOHy1o AMCUHIITIHHY
«buosoruveckasi xumus». CTpykrypa U (QyHKUHH
OeskoB

1.1. Ilpeamer u 3HaueHue OMOJIOrMYECKOH XHUMHUHU.
benku: cBoWcTBa U (PyHKLIMH

1.2. CrtpykTypa O€JIKOBOK MOJIEKYJIbI

1.3. MeTtoabl BbIACIEHUS U OYUCTKH OeJIKoB

2. ®DepMeHTHI

2.1. CaoiicTBa U MexaHU3M JielcTBUs (DepMEHTOB

2.2. Perynsuus neictBusi pepMeHTOB

3. Bseaenue B merabosu3M. buosornyeckoe
okucjeHue. LlenTpasbHbie nyTH MeTabo/1u3Ma

E RN \S R NS REF N
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3.1. BBeneHue B MeTab0JIM3M M HEPreTHYECKU OOMEH.
LleHTpasibHble MyTH MeTabOoJU3Ma

(U8)

3.2. buonoruyeckoe oKucjeHUe

4. OOMeH u PyHKUHMH YI/IeBOJOB

12

4.1. YraneBoabl. AHa’poOHbIE IMYTH MCIIOJb30BaHUsA
TUII0KO3bI B kyleTke. OOMeH rimkoreHa

[N R " NSO RN S ]

4.2. AapoOHblii pacnajn rioko3bl. [yt mertabonusma
nupyBara. [ 1okoHeoreHes

1,3

4.3. Bropuunble myTH oOMeHa rmoko3el. OOMeH
(GpyKTO3bl M ranakto3bl. HaciencTtseHHble HapyIlEeHHS
oOMeHa yrieBoJOB. BiusHue rOpMOHOB Ha YpPOBEHb
IJTIFOKO3bI B KPOBH

0,7

5. OOmeH u PyHKUHH JHIIUAOB

18

5.1. Knaccubpukauuss nunuaos. IlepeBapuBanne U
BCachIBaAHUE JIMMUJ0B. PecuHTe3 JUIHUI0B.

5.2. TpancroptHble (GopMbl JUMHI0B B KpoBH. OOMeH
xoJyiectepoJa.

5.3. BHyTpuKJIeTOUHBIH  OOMEH  JKMPHBIX  KHCIOT.
KeroHoBele Tena. Perynsuuss oOmMeHa  JIMIIHJIOB.
Hapy1enust iunuHoro oomexna

6. OO6MeH nmpocThIX 6EJ1KOB H AMHHOKHCJIOT

6.1. TlepeBapuBanue OenkoB. IlyTn HCMOIb30BAHUSA
AMHUHOKHCIIOT B KJIETKE

6.2. Obe3spexuBanue ammuaka. Cynpdba 0€3a30THCTOrO
ocTaTka aMMHOKKCIIOT. [Toka3aTenu a30TUCTOro oOMeHa




HaumeHnoBaHue pasjeina (TeEMBbI)

KoauuecTBo yacoB
Ay JUTOPHBIX 3aHITUA

JeKuMi  1abopamopHbix
7. O6men HykJeonporenHoB. CTpoeHHe M CHHTe3
HYKJIEHHOBbIX KHCJI0T. BuocunTes Geaxos. Meroabi | 6 9
MOJIEKYJIAPHOI OMOJIOTHH
7.1. CtpoeHue U 0OMEH HYKJIEOTIPOTEMHOB P 3
7.2. BHOCHHTE3 HYKJIEMHOBBIX KHUCIOT M  OEJKOB.
CoBpeMeHHbIE METOJIbl MOJIEKYJISPHOW OMOJIOTMH U HX 4 6
MPUKJIAAHOE 3HAYEHHUE /U1 MEJAMLIMHBI
8. Peryasuus oOmena BewmecTB. buoxumus 6 6
rOpMOHOB __
8.1. OCHOBHbIE MEXaHW3Mbl peryiiuuu merabonmusma. | 3
MexaHu3M AEeUCTBUS TOPMOHOB
8.2. BimsHue BaKHEHIIMX FOPMOHOB Ha METabO0JIU3M -4 3
9. buHoXHMHSI OPraHOB M TKaHeH 5,33 15
9.1. buoxumusi KpoBU 2 6
9.2. buoxumus neyeHu 1,33 3
9.3. bruoxumus MbILIL] 0,66 -
9.4. BUOXUMHUS COECIMHUTEIbHON TKaHU 0,66 -
9.5. BUOXUMUSI HEPBHOW CUCTEMBI 0,66 -
9.6. buoxumus novex ¥ MOYH - 6
10. buoxumMusi nuTaHud 5,33 9
10.1. HesameHnumblie (akTtopel nutaHus. BuraMuHbI.
I[TpyuKHbl 1 GHOXMMHUYECKHE XapaKTePUCTHKU CHHApoMa | 3,33 3
HCJ0CTATOYHOTO TTHTAHUA
10.2. Bona 1 muHepasibHbie coju. OOMeH KalbLUs U 2 6
pochopa. MUKpOIIEMEHTHI
11. UuTerpanust meradbosimzma 1,33 6
Bcero yacos 48 105
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COAEP)KAHUE YYEBHOI'O MATEPHUAIJIA

1. Bsegenue B yueOHy AucuUIUIMHY «bHosornyeckas XuMHA».

CtpykTypa u pyHkuuu 0e1KoB

1.1. IIpeamer u 3HaveHue OHOJIOrHYecKOH XHMHH. benku: cBolicTBa H
GyHKuuH

BaxkHeiue stanel pa3BUTHs OMOJOrMYeCKOH XMMHUHU. MecTo OMOJIOrHYeCcKoM
XUMHM B MEIUMUMHCKOM oOpa3oBaHud. OCHOBHBIE pa3feibl W HalpaBlieHHs B
ouonornyeckor XUMHUH. OObEKTHl OMOXMMHUYECKOrO0 MCCleNoBaHUs. MeauuuHcKas
oroxumus. Pojib OMoOruyeckoil XUMHUK B TOHMMaHWK B3aMMOOTHOILIEHUH YesloBeKa
U OKpY XKaloLEeH Cpebl.

OTKpbITHE aMHHOKHUCJIOT, CTAHOBJIEHHWE TNENTUAHONW TEOpUU CTPOEHMS.
Knaccudukamus OenkoB no QyHKUMSIM, ¢(opme O€NKOBOH MOJEKYJIbl, CTENEeHU
CJIO)HOCTH COCTaBa.

du3uKo-XMMHUeCKre CBOHCTBA O€JIKOB U O0€JKOBBIX PACTBOPOB.

1.2. Crtpykrypa 0ejIKOBOI MOJIEKYJIbI

[lepBuuHas CTpyKTypa, TUIBl CBsi3el, CBOMCTBA MENTUIAHOW CBs3U. MeTo/bl
MCCIIEJOBAHUS TIEPBUYHOM CTPYKTYpHhl. Pa3iuuns aMMHOKUCIIOTHOIO cocTaBa 0esikoB
pa3jJMuYHBIX OpPraHOB M TKaHe#, 3HayeHWe 3Toro (akra B OHOXUMHMM IHUTAHMS.
W3meHeHus OEJIKOBOTO COCTaBa TKaHEel B OHTOreHe3e U MpH 3a00jIeBaHUsX.

Kondopmauus noaunentuaHol nenu. Bropuynas cTpyKTypHas opraHuM3anus,
TUIIBl BTOPHYHON CTPYKTYpBI, POJIb BOJOPOIHBIX CBsizell B ee cTabMIIM3aLUM.
Hansropuunas cTpykTypa W ee Tumbl. Tperuunas crpyktypa. Ponb ciaboro
BHYTPHUMOJIEKYJISPHOTO  B3aUMOJEHCTBUS B  CTaOMIM3alMK  NPOCTPAHCTBEHHOM
CTPYKTYpPbl U H3MEHEHHAX KOH(POpMaLMH. 3aBUCUMOCTb OMOJIOTMYECKON aKTUBHOCTH
OeNKOB OT KOH(OPMAIMOHHBIX M3MeHeHWi. [leHaTypauus OenkoB, oOpaTUMOCTb
JieHaTypaluHu.

YeTBepTUUHasi CTPYKTypHas opraHu3auus OenkoB. (DyHKIMOHAIbHbBIE
0c00eHHOCTH OEJIKOB C YETBEPTUHHOM CTPYKTYpPOH.

Cnoxubele Oenku. OOlIMe TNpeACTaBICHUsS O CTPOCHHUU CJIOXKHBIX OEJNKOB,
CTpPOEHHE MPOCTETUUECKUX IPYTII, TUITbI CBA3eH MEX Ly ario0eIKOM U IIPOCTETHYECKOM
rpynIoxu.

CnocobHOCT, K crenudUUeckuM  B3aMMOJEWCTBUSAM  KaKk  OCHOBa
ouonorndeckux ¢GyHkuuil Bcex OenkoB. [loHsATHE KOMMIEMEHTapHOCTh. JIuranasl 1
byHkuus 6enkoB. OOpPaTUMOCTD CBA3LIBAHHUS.

1.3. MeTtoabl BbleJeHHSI H O4HCTKH 0eJIKOB

MeTtonbl GpakMOHUPOBAHUSI U OYMCTKH OENKOB: yJIbTpaleHTPH (Y rMPOBAHHUE,
ynbTpaduabTpalys, JeKTpodopes, H3031eKTpoHOKYCHPOBAHHE, XPOMATOrpagus.
Jlnanus v ero npuMeHeHue B MeaulnHe. CriocoObl Moy YeHHs: OEJIKOBbIX MIpernaparTos.
Meronb!l uaeHTHduKauKu OeskoB, BectepH-0J10T.

KonuvecTBeHHOE oOnpejie/ieHHe CyMMapHbIX W WHAWBHUIYyasbHBIX OEJKOB Ha
OCHOBE MX OMOJOTMYECKHUX CBONCTB.



2 DepmMeHTBI

2.1. CaoiicTBa H MeXaHH3M /leficTBHS ()ePMEHTOB

WUctopus oTkpbITHS M u3yueHus hepmenToB. Knaccudukaius 1 HoMeHKIaTypa
¢epmenToB. CBolicTBa (epMEHTOB. 3aBUCHUMOCTb CKOPOCTH (DepMEHTATUBHBIX
peakluil oT Temmnepatypbl, pH, koHleHTpauuil ¢epmeHta u cydctpata. OmHO- U
IBYKOMIOHeHTHble (epmeHThl. Kodepmentsl, knaccuduxauus. KodepmeHTHbIe
(GYHKLMU BOJOPACTBOPUMBIX BUTAMUHOB.

EMHULIBI U3MEpeHUs] aKTUBHOCTH (hepMEHTOB.

2.2. Peryasiuus aeiictBus GepMeHTOB

MexaHu3Mbl ~ peryJysillMd  aKTHUBHOCTH  ()EPMEHTOB:  KOHKYpPEHTHOE
MHruOupoBaHue, ajiocTepuyeckre (EepMEeHThbl, Peryysiuusi IMyTeM KOBaJeHTHOU
MoauduKalMKU  CTPYKTYphl. Poib  KOOMEpaTUBHBIX H3MEHEHUH KOH(pOpMalUu
dbepMeHTOB B MeXaHHM3Max KaTajiu3a peakluil. EcTecTBeHHbIe M HCKYCCTBEHHbIE
HHTUOUTOPHI aKTUBHOCTH. Mcrnonib3oBaHNe MHTHOUTOPOB (PEPMEHTOB B MEAULIMHE.

CtpykTypHasi opraHusauus ¢epMeHTOB B kieTke. Pasnuuus ¢epmMeHTHOro
cocTaBa, KIJIeTOK, oOpraHoB W TkaHei. OpraHocneunpuyeckue (QEepMEeHTHI.
OnpeneneHue akTUBHOCTH (EpMEHTOB B KpPOBM C JUArHOCTUYECKOW LEJIbIO;
MPOUCXOXKJIeHHE (epMEeHTOB Tuia3Mbl KpoBU. M3odepmentsl. DepmeHTHl Kak
NieKapCTBeHHbIE cpeicTBa. DepMeHTh! Kak aHATMTUYECKHUE PEeareHThl B JJADOPaTOPHBIX
HCCIIeIOBAaHUSAX, UMMOOUIM30BaHHbIE (PEPMEHTBI.

3. Baeaenue B metaGosiu3M. buosiornueckoe okuciaenune. LlenTpajibHbie
nyTH MmeTadoH3Ma

3.1. BBenenune B MeTab0/iu3M H 3HepreTHyeckuit oomen. IleHTpajbHbie
nyTH MeTado/M3Ma

[lonstue o mertabonusme, Metaboarueckux MyTax. Popmbl METabOIUUYECKUX
nyTel. MeTo bl MccrieloBaHusl OOMEeHa BELLEeCTB, UCCIIEI0BAHKE Ha 1IEJIOM OpraHU3Me
yeJoBeKa, OpraHax, cpesax, KIEeTOUYHbIX KyJbTypax. Il omMoreHarel TKaHEM,
(GpakLHOHUPOBaHHWE  TOMOIeHAaTOB, CyOKJeTOUHble CTPYKTypel.  Boiaenenue
MeTabOMTOB U (PEPMEHTOB, OIpPEAENIeHUE [OCIIEeN0BATEILHOCTH IIpEeBpallleHUH
cybctparoB. M3oTonHble MeTo1bl. MeTo/1bl MOIETUPOBAHKS U CUHTE3A.

Cxema kaTaboJiM3Ma OCHOBHBIX BEIECTB — YIJIEBOJOB, XHPOB, OENKOB.
[TousiTie o crieM(pUYECKUX IMyTSX W LEHTPAJbHBIX MyTsAX MeTabonu3ma. [lonsrue
«MeTabosion». CBsizb MeX 1y aHabOJIM3MOM U KaTabOJIM3MOM.

OxkucnaurensHoe nekapOOKCUITUPOBaHUE nupyBaTa (OAIIBK),
MoCJIeI0BaTENILHOCTD PeaKI|ii  XapakTepucTHKa (hepMeHTOB U KOhepMeHTOB. CBA3b
OJIIBK c 1enbio nepeHoca 3JeKTPOHOB U NIPOTOHOB. MeXaHU3Mbl PETyJIALUH.

LK1 IMMOHHOM KHCJIOTBI: MOCJAEA0BATEIbHOCTh PEAKLUi U XapaKTepUCTHKa
¢GepmenToB. CBsi3b LMKJIA JIMMOHHOW KHCJIOTBI C LIEMbIO TEPEHOCA JJICKTPOHOB H
MPOTOHOB. MexaHu3Mbl peryisiuu. GyHKIUK HUKIIa JUMOHHOW KMCJIOTBI.

3.2. bBuosoruueckoe OKHcJIeHHE

DHJAEProHUYECKHEe M IK3EePrOHUYECKUE PEeakLUM B KMBOH Kierke. ITowHsTHe
«Makpoapr». OKHcIeHHe Kak OCHOBHOM MyTh MOJSy4€eHHs SHEPTHH B KMBOW KIICTKE.
MexaHu3Mbl OKHCJIEHHs: TEepPEeHOC JJIEKTPOHOB, TPUCOEJMHEHHE KHUCIopoJa K
cybeTpary, aeruapupoBaHue. JlerHIporeHasbl, CTPOEHHE M PONb KO(MEPMEHTOB
neruzporeHas. Llenu oKUCIUTENbHBIX PEaKLIUM.
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CTpoeHHe MHTOXOHIPUI UM CTPYKTypHas OpraHusalus LENU MepeHoca
3IEKTPOHOB W TpPOTOHOB. [lomipepMeHTHbIE KOMIUIEKCHI MUTOXOHIPUA U WX
CTPOEHHUE.

Mexanu3Mbl ~ obpaszoBanusi  aneHosuHTpupochata (ATD) B  Kierke.
Cy6eTpatHoe (GochopuinpoBanie, OKUcauTenpHoe GochopuirpoBatue. MexaHu3Mm
OKUCIUTENBHOrO  (ochopuiiupoBanus. VIHruOUTOpEI TKaHEBOrO  JIbIXaHUS U
OKHUCJIUTEJILHOIO dochopunrpoBaHus. Pazo01iieHue OKHUCJIUTEJIBHOTO
GochopruMpoBaHus ¥ CBOMCTBA pa3o0LIMTENIEN.

Posb KMCI0pOJa B Mpolieccax OKUCIeHus B KieTke. OKCHIa3bl i OKCUIeHasbl.
AKTHBHBIe GOPMBI KHCJIOPOJ/IA ¥ MX POJIb B TpOIleccax )KU3HeAesTeNbHOCTH. KpaTkas
XapaKTepHCcTHKa (epMeHTAaTHBHbIX (KaTalasa, MepOKCHIa3bl, CyNEPOKCHIINCMY Ta3a)
1 He)epMEHTATHBHbIX 3BE€HbEB aHTHOKCHUIAHTHON cucTeMbl. Posib (pakTopoB BHELIHEH
cpezibl B aKTHBALMK CBOOOAHOPANMKAIBHOTO MEXaHU3Ma MOBPEXKACHHUS KIETOUHbIX
CTPYKTYD.

4. O6meH ¥ GYHKIHH YIJIEBOAOB

4.1. Yraesoabl. AHa3poOHbIe NMYTH HCNOJIL30BAHHS TJIIOKO3bl B KJIETKE.
OOMeH rJInKoreHa

Knaccudpukanms yriaesonoB. OCHOBHbIE YIJIEBOAbI JKMBOTHBIX M HX
Guosoruyeckas poJib. YTieBo/ibl MUK, MOTPEOHOCTH B YIIICBOAAX.

IleHTpanbHas peakiids yrieBoJHOro obMeHa. AHa’pOOHBIA pacmal IIIIOKO3bI
(aHa’poOHas TMXOTOMHUSI, IIMKONN3). ['TMKonMTHYecKas OKCHIOPEeNyKIHMS; MUPYBatT
kak akuenrtop Bojgopona. CyGerpaTHoe ¢ochopunuposanue. pyrue axKLenTopbl
BOJOPOJA B aHA’POOHBIX YCJIOBHSX, CIIUPTOBOE, MOJIOYHOKHMCIIOE OpOKeHHe M HX
ponb. CTpyKTypHasi OpraHM3alMs MpPOLECCOB TIMKOIN3a B KIETKE, PEryJsuus
aHa’pOOHOM JUXOTOMHMHU. DHEPreTHUECKHH BHIX0O/1 aHAIPOOHOT0 OKUCIICHHUS IIFOKO3BI.

CBoiicTBa M pacrnpocTpaHeHHe IJIMKOreHa Kak pe3epBHOro IMoyiMcaxapuia.
BuocuHTe3 riMkoreHa. MoOuin3alus ridkoreHa. Posib TOpMOHOB B peryJisiLiu
pe3epBUPOBaHUs 1 MOOMJIM3ALMH ITIHKOTEHA. [ JTMKOTeHO3bI U arJIMKOT€O3bl.

4.2. AdspoOubiii pacnaax rmwokosbl. Ilyru meraGoausma nupysarta.
I'1okoHeorenes

AspoGHEI pacnajl rOKO3bI: 00LIMe peakluy ¢ rMKoan3oM. OKHCIUTENbHOE
fekapOOKCUIMpOBaHKe [UpyBarta, LMK TPUKApPOOHOBBIX KHCJIOT KaK JTarlbl
a’poOHOro pacnaja TJIIOKO3bl. DHEPreTUYECKUH BBIXOJ OKHCJICHMs TJIIOKO3bI B
a’pOOHBIX YCIOBHUSX.

[upyBat Kak LeHTpalbHbIH MeTaboTuT. [ IOKOHEOoTeHe3, OCHOBHBIE CyOCTPaThI
JUIS CMHTE3a IUTI0K03bI B KieTke. KitoueBble (hepMeHTBI IIIOKOHeoreHesa. Perysius
MIFOKOHEOTeHe3a.

4.3. Bropuunbie nyTu oomMeHa ritoko3bl. O0MeH (GppyKTO3bI H ralaKToO3bI.
HacjieicTBeHHbIEe HapylleHdsi o0MeHa YI/eBoaAoB. Biusinme ropmMoHos Ha
ypPOBeHb I'TI0K03bl B KPOBH

[Tento30(hochaTHIH MMyTh OKHCICHHS TJIIOKO3bI (anoToMus). PepMEeHTbI
OKUCJIUTENILHOIO  JTana.  3HayeHWe  OKUCIMTEJIbHOro  dTana  anoTOMHH.
HeoKkucuTenbHbIA 9Tan neHto3odocdaTHoro myTd, ocHoBHble (epMeHTbl. CBS3b
nenTo3o(ochaTHOro MyTH ¢ MIMKonM30M. PacrpocTpaHeHue nenro3odocdaTHoro
MyTH B KJIETKe U OHONOrHyecKas poJib. Peryssiius npouecca anoToMHH.
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[TyTe riarokypoHOBOM KuCiOTBl. OCHOBHblE peakuuu. buosnoruyeckas poJb.
CBsi3b ¢ neHT030()0ocHaTHBIM ITyTEM M TITHKOJIU30M.

O6meH caxapo3bl, JakTo3bl U ManbTo3bl. O6MeH (PYKTO3bl W TraJaKTO3bL.
HacnencrBennble  HapyuieHuss oOMEHa  MOHOCAxapuIOB M JMCaXapUJOB:
raJakTo3emus, PpyKTo3ypusi, HENepeHOCUMOCTb (PYKTO3bI, JHcCaXapyI0B.

['opMoHaneHast peryjasiuusi ypoBHsSI TJIIOKO3bl B KpOBH. Pojb HHCYyJIMHA,
aJipeHajlnHa, rJIF0KaroHa, rItOKOKOPTUKOCTEPOUIOB.

MeToabl KOJTMYECTBEHHOIO ONpe/ie/IeHUs TITF0KO3bl B KPOBH.

5 O0MeH ¥ pyHKIIUM JTUNTHIOB

S5.1. Knaccupukauns munuaos. [lepeBapuBanne U BcacbiBaHHe JIMNTHAOB.
Pecunres innuaos

[Tonatne o nunupax. OMmbLIsieMble U HeOMbUIsseMble JTUMHUABL. [IpocThie u
CJIOKHBIE JIMTTU/BL. JIMNUABI MUILIEBBIX NPOAYKTOB. TpeGoBaHUS K IUITUIHOMY COCTaBY
NpoAyKTOB nuTaHus. [lepeBapruBaHue JIMNUAOB: 3MYJIbIMpOBaHUE, (hepMEHTATUBHBIH
TMApoJIM3,  MULeooOpasoBaHue.  Poib  kenuHbIX — kucioT.  HapyuieHus
nepeBapyMBaHUs U BCAChIBAHMUS.

PecuHTe3 nunuaoB B KieTKax KUlleyHUKa. TpaHCIOpPTHBIE (POPMBI JTUITHUIOB B
KPOBH, XUJIOMUKPOH KaK TpaHCIOPTHast (popma 3K30M€HHBIX JIMITHIOB.

5.2. TpaucnoprHbie ¢popMbl JUNHAOB B KpoBH. OOMeH xosecTepoa

TpancnoptHbie (opmbl JUNUI0B B KpoBU. CHHTE3 JMNUAOB B MEYEHU U
oOpa3oBaHMe  JIMMOMPOTEMHOB  oueHb  HM3KOM  miuoTHoctd  (JITIOHIT).
JlunonpoTeunHIMaza U ee posib B MeTaboJu3Me JTUMONPOTEHHOB KPOBH.

Cunre3 ruapokcuMetunrinytapui-KoA, ero poab. MexaHU3Mbl CHHTE3a
KETOHOBBIX T€Jl U UX OMOJIOrnYecKas poJib.

BoccTaHoBieHue ruapokcumMeTwinyTapui-KoA B MEBaJIOHOBYIO KHUCIIOTY.
Cunre3 xonecteposa. Perynsuus cuHTe3a xoJsiecteposia. TpaHCIOpT XojecTeposa B
kpoBH, pousib JIITOHII, nunonpoTeMHOB HU3KOW IUIOTHOCTH W JIMIIOIPOTEHHOB
BbICOKOM MJIOTHOCTH B ME€XaHMW3Max TPaHCIOpPTa XOJIECTePOJIa B OpraHu3Me YeJloBeKa.
[IpeBpaiiieHue xoJsiecteposia B KeJYHble KHUCIOTbl. BbiBeleHHe Xosecteposa u3
opraHusma uejoBeka. KojuuecTBeHHOe olpesesieHue COAEpXkKaHUs XojecTeposa M
OCHOBHBIX (pakU Ui JINTONPOTEUHOB B KPOBH.

['unepxonecteposneMus u ee npuunHbl. JKenuekameHHas 00je3Hb. buoxumus
atepockiieposa, hakTopbl pucka. BHOXUMHUYECKHe OCHOBBI JICUEHUs U MPOPUIAKTUKH
TUIIEPXOJIECTEPOJIEMUH U aTEPOCKIIEPO3a.

5.3. BuyTpukjaeTouHblii 00MeH :KMpHbIX KHcJa0T. Keronosbie Tena.
Peryasiuns oomena aunuaoB. Hapymenus sunuanoro oomMena

MexaHu3Mbl aKTUBUPOBAHHUS KUPHBIX KUCIOT. TpaHCMOPT KUPHBIX KUCIIOT B
MUTOXOHJIPHH, POJIb KApHUTHHA. b-OKHCIEHHE KUPHBIX KHUCIOT — CHEeLU(pHYECKUH
MyTh KaTaboJIn3Ma )KUPHBIX KUCI0T. PepMeHThl b-okuciaenus. OKUCIEHHE KUPHBIX
KMCJIOT C HEUETHBIM YMCJIOM yTJIepOHbIX aToMOB. CBsi3b b-okucnenus ¢ pepmeHTamu
TKaHEBOTO JIbIXaHUs, JHEPreTHYECKUI BBIXO OKUCIEHHUS KUPHBIX KUCIIOT.

Jlpyrue myTH OKHCIICHNS )KUPHBIX KUCJIOT ¥ UX 3HaueHue. [TyTu ncrnonp3oBanus
AKTHBHOW YKCYCHOM KHCJIOTBI.
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buocuHTe3 XKUPHBIX KUCIOT. OCOOEHHOCTH CTPOEHUSI CHHTETa3bl >XHUPHBIX
KucaoT. Ponbp myTeli oOMeHa TIIOKO3bI B CHHTE3€ OKMPHBIX  KHCJIOT.
BeicokoHenpeenbHble )KUPHbIE KUCIIOTHI.

PesepBupoBanue ¥ MOOMIM3aLMUs KUPOB B KMPOBOM TKaHM; IOPMOHaJIbHas
perynsuus. TpaHCNOPT JKUPHBIX KUCJIOT 10 KpOBHU. Poiib pe3epBUpOBaHMS H
MOOUJIM3ALMU )KUPOB, HAPYLLIEHUE ITUX MMPOLECCOB IPU OKUPEHUH.

dochoaunuabl U MIUKOJIUITHIBI, MEXaHU3MBI UX CUHTE3a U pacraja.

6. O6meH npocThix 0€JIKOB H AMHHOKHCJIOT

6.1. IlepeBapuBanue OeakoB. IlyTH HcNobL30BaHMA AMHHOKHC/IOT B
KJIeTKe

[TuieBbie O€JIKM Kak HMCTOYHMK aMUHOKHCIOT. TpebGoBaHus K OelKOBOMY
nutanuio. [lepeBapuBanue 6eJKOB. DHA0- U IK30MENTHAA3BI KeEy JOUHO-KUILIEYHOTO
TpakTa. BcachiBaHWe aMHHOKUCIOT. |'HHMeHHe OENKOB B KHUILIEYHMKE. A30THCTHIN
OamaHc opraHu3Ma dYeJOBeKa: IOJIOKMTENbHBIH, OTpPHLATENbHBIH, a30THCTOE

paBHOBECHE.
AMUWHOKHUCJIOTHBIM  (OHA KJIETKM: HWCTOYHMKM U IYTH HCIOJIB30BAHUS
aAMHHOKHMCJIOTHOTO doHna. MexaHu3Mbl kaTabosm3Ma aAMUHOKMCIIOT.

TpancamuHupoBaHue, aMuHOTpaHc(epasbl. TkaHeBas W BHYTPHKIIETOYHAs
cnenuGUUHOCTh TpaHCaMHUHa3 U ee 3HaueHue. [IpsaMoe u Henpsamoe 1e3aMUHUPOBaHKE
aMMHOKMCIIOT. buosioruueckass poib Jae3aMuHHpoBaHus. LleHTpaibHas pouib
rIlyTAMAHOBOW  KHCJIOTBI B oOMeHe aMHHOKHcIOT. JlexapOokcunupoBaHue
AMMHOKHUCIOT. bBuorenHnle amMuHBl, TpoUcXoxkaeHue, ¢yHkuuu. OxucieHue
OMOreHHBIX aMUHOB. AMUHOKCH/1a3bl.

Posib OTJEIBHBIX aMHUHOKHUCIOT. METHOHUH U S-aJeHO3UIMETHOHHH, CHHTE3
KpeaTHHa, ajpeHaiuHa, (ocdaTunoB, METUIUPOBAHHE JE€30KCHPUOOHYKIEHHOBOM
kucnoThl (JIHK), vcToYHKMK 0HOYTIIepoAHBIX TpyTi. JIunoTponHsie pakTopbl. OOMeH
THpO3WHa W (eHulallaHWHA, HapylleHus OoOMeHa JOTHMX  aMMHOKHCIIOT:
(EeHUIIKETOHYpHSI, alKanTOHypHus, anbOMHU3M. CHHTE3 TIOPMOHOB, TMPOWU3BOIHBIX
TUPO3MHA.

6.2. OGe3BpexxuBanne ammuaka. Cyan0a 0e3a30THCTOro 0OCTaTKA
amuHokucaoT. [lokazaTenn azorueroro oomena

OcCHOBHbIE HCTOYHHKKM aMMHaKa B opraHusme venoneka. [1yTu ucrnonb3oBaHus
1 00e3BpeXXMBAHUS aMMMaKa: BOCCTAHOBUTEJbHOE aMHHMPOBAHHE, CHHTE3 aMMJIOB
NMKapOOHOBBIX KHCIIOT, oOpa3oBaHue Kapbamouidocdara. [ryTaMruHasa MoveKk M
nevyenu. OGpazoBaHue U BbIBeIeHHE COJIel aMMOHHUSA. AKTHBALIMS [Ty TAMUHA3bI MOYEK
npu aunuao3e. bUocHHTE3 MOYEBHHBI, NMPOMCXOXKIEHHE aTOMOB a30Ta MOYCBHHBI.
Hapyuienus cuHTe3a ¥ BbIBe/IeHHs] MOYeBHHBI. [lpyrue a3oTcoaepiKaliie HebelKkoBbie
MOJIEKYJIbI TJIa3Mbl KPOBH, 3HAYEHUE ONPEIETIEHUS UX COIEPIKAHUS.

[Tytn ucnonb3oBaHusi ©€3a30TUCTOrO OCTaTKa aMHUHOKHMCIIOT: CHHTE3 HOBBIX
aMHMHOKHUCJIOT, 00pa30BaH1e TIIFOKO3bl (IJIHKOTeHHbIE aMUHOKHUCIIOTHI), 00pa3oBaHue
KETOHOBBIX TeJ (KETOreHHblE aMHUHOKHUCIIOTHI), MPSMOE OKUCJIEHHE, MpEeBpallleHHue B
JIMITKAJIBI TPH HapyLIeHUX OEJIKOBOIo NMUTaHHUS.

7. O6men nykJieonporenHoB. (CTpoeHHe M CHHTe3 HYKJICHHOBBIX
kucaot. Bnocunres 6ekoB. MeToabl MOJIEKY/ISIPHOH OHOJIOTHH

7.1. CtpoeHue n 00MeH HYKJIEONPOTEHHOB
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VcTopusi OTKpBITHS HyKJIeONpOTeMHOB. Hykj1leMHOBBIE KUCIIOTHI.

OcCOGEHHOCTH TMEPBUYHON CTPYKTYpPhbl HYKJIEHHOBBIX KHUCIOT. CBS3b MEXAy
HYKJIeOTHIaMH. BTopuuHas CTpPyKTypa HYKJIEWHOBBIX KHCIOT: OCOOEHHOCTH
BTopuuHod cTpykTyphl JIHK u puGonykneunosoi kuciaotel (PHK), tuner caszei,
CTaOMJIM3UPYIOLIMX BTOPUUYHYIO CTPYKTYpy. TpeTuuHas CTpyKTypa, posib OEJKOB B
OpraHu3allMyi IPOCTPAHCTBEHHONW CTPYKTYpbl HYKJIEHMHOBBIX KHUCIOT. CTpoeHue
pubocom. IMonupubocomer. Mupopmocoma u marpuuHas PHK, tpancnoprhas PHK,
crpoeHue U pyHKUMU. CTpOEHUE XPOMOCOM.

Jenarypauust HykJaenHoBbIx kucnor. ['mbpuauzanus JIHK-/IHK, JTHK-PHK.
Metoas! Hccnie10BaHUs CTPYKTYPbl HYKJIEMHOBBIX KUCIIOT.

Pacnan HykiewHOBBIX Kucao0T. Hykieassl KenyIO4HO-KMILEYHOIO TpakTa.
Pacnan mnypHHOBBIX HYKJICOTHIOB, oOpa3oBaHMe MO4eBOH kucioTel. CHHTE3
MypUHOBBIX HYKJIeoTH0B. CyOcTpaThl CUHTE3a, KiloueBble (PEPMEHTBI U PeryJsiLus
CUHTEe3a MMyPUHOBBIX HYKJIEOTH/IOB.

Pacmag  nMUPUMMIMHOBBIX  HYKJIEOTHJIOB  J1O  KOHEYHBIX  IPOJIYKTOB.
[IpencraBnenus o cuHTe3e: cyOCTpaThl U (PEPMEHTHI CUHTE3A.

Pacrnian kjaeTOYHBIX OEJIKOB M HYKJIGMHOBBIX KMCJIOT. Bpemsi Guosoruueckoro
nojgypacriaga OelKOB M HYKJIEMHOBbIX KHCJAOT. MDepMeHThI, KaTalu3upyrolue
npoiecchl pacrnana OelKOB W HYKJIEHHOBBIX KHCJOT. [loBTOpHOE Hcnosnb3oBaHUE
HYKJI€O3MIOB M a30THUCTBIX OCHOBaHWM /s CUHTe3a HykieoTuaoB. Hapyuienus
oOMeHa HYKJIEOTH/IOB.

7.2. bBuocuHTe3 HYKJEHHOBBIX KHCJIOT U 0ejikoB. CoBpeMeHHbIe MeTO/1bl
MOJIEKYJISIPHOI OHOJIOrHH M UX NPHKJIAIHOE 3HAYEHHEe JJIsl MeIHLHHbI

Cunte3 JIHK, cyGcrtpatel, GepmMeHTBI, ycloBUs CHHTe3a. PeruMkanus Kak
croco® rnepenaud WHGOpMAlMK OT MaTpULbl K MNpoAyKTy peakuuud. OOpaTHas
TpaHCKPHUILKsl, OHosioruueckasi posib 00paTHON TPaHCKPHUIILHUH.

buocunres PHK (tpaHckpunumsi): cyOcTparbl, (epMeHTbl, YyCIOBHs
TpaHckpuniuu. Tpanckpunuus kak cnoco6 nepenaun uupopmaunu ot JJHK na PHK.
BuocuHTe3 puOOCOMHBIX, TpaHCTIOPTHBIX M MaTpuuHbIX PHK. Mexanu3smel peryisuuu
TPaHCKPUIILMH.

Buocunres 6enkoB. bruosoruyeckuit (aMMHOKUCIOTHBIN, HYKJIEOTUAHBIN) KOJ U
ero csoiictBa. AnantopHas posb TpaHcnopTHod PHK. Pexornunms. buocunres
amuHoauun-TPHK:  cyGcrpatHas  cneunduuHocTh  amuHoaumn-tPHK-cunTeras.
MexaHu3Mbl M 3Tanbl TpaHCAsAUMU. Perynsuus TpaHCIALHMHA. YHHUBEPCATbHOCTh
OUOJIOTMUECKOr0 KOJa U MeXaHHW3Ma CHHTe3a 0eJIKOB. AHTHOMOTUKHU - HHTMOUTOPBI
CHHTE3a HYKJIEMHOBBIX KMCJIOT U OEJIKOB.

[TporiecCHHT HYKJIEMHOBBIX KUCJIOT M 0eNKOoB. XapakTep W3MEHEHHH CTPOCHHUS
HYKJIEMHOBBIX KMCJIOT U O€JKOB MOCJIe UX NEPBUYHOIO CHHTE3A.

[MonumepasHas LenHas peakiys: dTanbl U npuMeHeHue. biaor-ananus JIHK u
PHK. ['eHOMHast 1aKTHJIOCKOIIHS.

Onpenenenue nocnenosarenbHoctd Hykineotunos JIHK meronom Canmxkepa.

KnonupoBaHue, reHHass HHKEHepHs.

8. Peryasiuusi ooMeHa BewecTB. BHOXHMHSA rOPMOHOB

8.1. OcHoBHbIE MeXaHH3Mbl peryasiuuu  Meraboausma. MexaHusm

neHcTBUS TOPMOHOB
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Perynsinust oOMeHHBIX MPOLIECCOB MyTeM M3MEHEHUs aKTMBHOCTH (hepMEHTOB
(aKTMBMpOBaHWE W MHIMOMPOBaHHUE), U3MEHEHHs KOJMUYECTBA (DEPMEHTOB B KIIETKE
(MHIyKLMS W pernpeccusl CUHTe3a, U3MEHeHHe CKOPOCTH paspylleHHs (pepMEeHTOB),
M3MEHEHMsI MPOHULIAEMOCTH KJIETOYHBIX MeMOpaH.

['opmMOHanbHas peryssuusi Kak CpeACTBO MEXKIETOUHOW W MEXOpraHHOM
KOOpAMHALMU 0OOMeHa BEeIIeCTB.

Knaccudukauus ropMoHOB MO XUMHUYECKOH CTPYKTYpe, MECTY 00pa3oBaHus,
MeXaHU3My JeicTBHs. KIIeTKU-MUILIEHH U KJIETOYHBIE pelenTOpbl TOPMOHOB.

OcobeHHOCTH  AEHCTBUS TOPMOHOB, CBSI3BIBAIOIIMXCS C MeMOpaHHBIMH
peuentopamu. IlocpenHukn B JeHcTBUM TOpMOHa Ha KIETKY: LUKIHYECKHE
ypHUHOBBIE HYKJICOTH/IbI, MOHBI KaJbLus, POy KTHI rUApOJIn3a
docharuannnnozutonos. [lpoTeMHKHHA3bl, pOJIb MPOTEMHKHHA3 B MeXaHM3Max
M3MEHEHHUs aKTUBHOCTH (DEpMEHTOB.

MexaHn3m [1€HCTBHUS TOPMOHOB, CBSI3BIBAIOLIUXCS C BHYTPUKICTOUYHBIMH
peLenTopamu, BiIUsIHWE Ha CHHTEe3 OeJIKOB.

8.2. BuusiHue BaskHelLIMX rOPMOHOB HA MeTa00IN3M

CrpoeHue, MexaHWU3M JEHCTBUS M BIMSHME Ha OOMEH BelleCTB FOPMOHOB
TUroTajiamyca, runogusa, TUPEOUJHBIX T'OPMOHOB, TOPMOHOB MOMKETYI0YHOM
’Kesie3bl, TIOJIOBBIX JK€JIe3 W  HAJAMOYEeYHUKOB. MeToauka TpPOBEACHHUS H
JMArHOCTUYEeCKOe 3HAuYeHUe TecTa Ha TOJIEPAaHTHOCTh K TJtoko3e. ['opMoHalibHas
perynsiuus oOMeHa Kanblus U pocdopa.

Hapyumienust ¢GyHKUMM SHAOKPUHHBIX JKeJie3: TUIep- W TUIONPOAYKIHUs
FOPMOHOB, O0LIIKME MPUHLIMUIIBI JIEYUEHHUS].

Ditko3aHou bl (MpocTarjaHAuHbl, TPOMOOKCAHbI, JEMKOTPUEHBI) U UX POJIb B
peryasuuu Mmetabosuzma U GU3H0JOrHYecKUX QyHKLIMM.

9. buoxumus opraHoB u TkaHeH

9.1. buoxumus KpoBH

®opmeHHbIe 3J1eMeHTbI KpOBU. OCOOEHHOCTH XUMHUYECKOI'0 COCTaBa U CTPOECHHUS
3PUTPOLIMTOB. Pa3HOBU/IHOCTH U MPOK3BOAHbIE remMoraobuHa. TpaHcnopt kucnopoaa
¥ IBYOKHCH yriieposia KpoBH. OcOOEHHOCTH HAChILLEHUS FeMOIJIO0MHA KUCIIOPOJAOM U
yrapHbiM razoM. [‘emornobunonaruu. ['unokcuu. JlelikounTel, 0COGEHHOCTH
CTPOEHHUS U XMMHUYECKOro coctaBa. Pojib JIEHKOLMTOB.

[Tnasma kpoBM W chiBopoTKa. benku mnmasmbl kpoBu. Knaccudukauus mno
GyHKUMsIM OEJIKOB KPOBH: TPAaHCHOPTHbIE O€NKH, OENKM CHCTEMBI KOMILIEMEHTA,
KMHUHOBOI CHCTEMBI, CBEpPTHIBAHUS, (DUOPHHOJM3a, UMMYHOII00Y/JHHBI, O€NKHU-
MHIHOMTOPBI MPOTeosn3a. beaky nia3msl - HCTOUHUK aMUHOKHUCIIOT MPH TOJIOAaHHUH.
MeTobl ppakIMOHUPOBaHUS OEIKOB I1a3Mbl KPOBH.

3HaueHHe OMOXHMMMUECKOIro aHaju3a KpPOBH B XapaKTEPUCTHKE COCTOSHMSA
3JI0pOBbs YejoBeka. MeTo/bl UCClIeI0BaHUSI KUCIIOTHO-OCHOBHOI'O COCTOSTHUSL.

CsepreiBaHue kpoBH. CoCyaMCTO-TPOMOOLMTAPHBI M KOAryjsUMOHHbIH
remocTta3. Pojb TpoMOOLMTOB B Mmpoleccax remocrasa. BHYTpeHHst W BHELIHSS
CHCTEMbI KOAryJsIIMOHHOINO remocrasa. KackaJHbIH MeEXaHWU3M aKTUBUPOBaHMs
(bepMeHTOB, y4acTBYIOIIMX B CBepThIBAaHUM KpoBU. Ponk BuTamnna K B cBepThIBaHMH
KPOBH. [TpoTHBOCBEPTHIBAIOLLIME CUCTEMBI (aHTHKOATYJISIIUOHHAS,
GubpuHonutuueckas). ['emoduann u TpoMO03bI.
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9.2. DBuHOXHUMHUS NeYeHH

Ponp nedyenn B oOMeHe yrieBoJOB, JUMUAOB, aMUHOKHUCIOT. CHHTEe3 OelkoB
TJ1a3Mbl B ITEYEHH.

Peakuny o6e3BpeKMBaHus BELIECTB B MeUyeHH. POjb MUKPOCOMHOI'O OKHCIEHUS
B mpoleccax o00e3BpexkuBaHUS. AKTMBHAas [JIIOKYPOHOBas M CepHas KUCIIOTHI B
peakuusx obOe3BpexxuBaHus. Peakuuu o00e3BpeKMBaHUS INPOAYKTOB T'HUEHUS,
MOCTYMAOUMX U3 KUILIEYHHUKA.

Ponp meueHd B MUrMEHTHOM oOMeHe. Peakuuu cuHTe3a rema, cyOCTpatsl,
depmenTsl. Peakuiuu pacriaga rema, npsMoi U HenpsiMolt 6unupyoun. Hapymenus
obmeHa ounupyOuHa. Kentyxu: reMoJIMTH4ecKas, o0TypallMoHHas,
napeHXxumaro3Has. JKesiTyxa HOBOPOXXAEHHBIX. JKel4yHble MUIMEHTHI KPOBH,
KUILIEYHUKA, MOYH.

Buoxumuueckue MeXaHHU3MBbI pa3BUTUS Ne4YeHOYHO-KJIETOUHOMN
HEeJI0CTATOYHOCTH M TEeYEHOUYHOW KOMBI. buoxumuyeckue MeToAbl AUAarHOCTHKH
HapylIeHUH PYyHKLHUH MEeUeHH.

9.3. buoxumus MbIn

Benku Muodubpuii, o0coOOEHHOCTH aMUHOKHUCIIOTHOIrO cocTaBa. MosekysipHas
cTpykTypa muoduOpuii. benku capkoruiasmel, OTIENbHBIE MPEICTABUTENH, HX
crpoenue U ¢pyHKuMU. HebenkoBble BelecTBa MbIIIII.

Broxumuueckrne MexaHW3Mbl MBILLIEUHOTO COKpallleHusi U pacciaabnaenus. Ponb
MOHOB B PEryJSILIMM MBIIIEYHOTO coKpalleHus. OCOOEHHOCTU 3HEPreTHYECKOro
obmeHa B mblnax. Kpearundochokunasza u ee U30(hpepMeHTHI.

9.4. BHOXHMHS COCAHHHTEJbHON TKAHHU

KneTku coeiMHUTENBLHOW TKaHW, O0COOeHHOCTH MeTabosnn3ma. XHUMHYECKHUH
COCTaB MeXKJeTouHoro BelecTBa. KosareH: ocoOOEHHOCTH CHHTE3a M pacraja.
DnacTHH: 0COOEHHOCTH OOMEHa.

BenkoBo-yrjieBo/iHble KOMIUIEKChI, HX Kkiaccuukauus. [IpoTeorivkaHsi,
[JIMKO3aMUHOTIMKAHBI, TIMKOMPOTEHHBI: OCOOEHHOCTH CHHTE3a M pacmnaja, pojb B
opraHusme uesjoBeka. M3MeHeHHs COeAMHUTENILHON TKaHM MpU cTapeHuu. BiusHue
MUTaHUs Ha OOMEH COeIMHUTEbHON TKaHH.

9.5. buoXHMHS HEPBHOH CHCTEMbI

XUMHUYeCKHii cocTaB HEpBHOW TKaHW. MHeTHMHOBbIE MeMOpaHbl: 0COOEHHOCTH
CoCTaBa U CTPYKTYPBHI.

OcOGEHHOCTH PHEPreTHYeCcKOro oOMeHa B HEPBHOH TKaHH, PONib a3pOOHOro
pacriajia riitoKo3bl.

MonekynsipHble ~ MeXaHW3Mbl ~CHHANTHYecKoW repenadn. Meauaropsl,
MeXaHM3Mbl CHHTE3a M pacrajia MeauaTopoB. Poib OHOreHHBIX aMHHOB. AKTHBHBIC
MenTHIbl MO3ra.

9.6. buoxumusg nNoYexK U MOYHU

OcHOBHbIE TOKa3aTeld aHajiu3a MOYM B HOpME: O00bEM, IUIOTHOCTh, LBET,
Npo3pavyHocTh, pH, HeopraHuyeckWe W OpPraHUYeCKHe COCTaBHbIE YacTH MOUH
(MOYeBHHA, MouYeBas KHCJIOT4, KpEeaTHHMH, aMHHOKHMCIOTHI, 0e3a30THCThIE
OpraHMuecKHe KOMITOHEHTbI MOYH, TOPMOHBI U MX METAOOJIUTHI).
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(MoyeBMHa, MoYeBas KHCJOTa, KpPEaTUHWH, aMMHOKHUCIOTHI, 0e3a30THCThIE
OpPraHu4eCKUe KOMIIOHEHThl MOYM, TOPMOHBI U UX METa0OJIUTHI).

JlnarHoctuueckoe 3HaueHue onpese/ieHus NaToJOrMUECKUX COCTABHBIX YacTel
MOYM: MPOTEUHYPHS, TIIOKO3ypHs, FeMaTypHsi, KETOHYpHs, >XKETYHbIE MUIMEHTBI,
(hepMeHTBI, OnpeiesIseMbIe B MOYE.

Ocobennocty MeTaboan3Ma B MOYEYHON TKaHH. PONb MOYEK B MOAAEp:KaHUH
KHCJIOTHO-OCHOBHOI'O COCTOSIHUS. OOpa3oBaHue OMOIOrMYECKU aKTUBHEIX BEILECTB B
MOYKax.

10. buoxumMusi nUTaAHUSA

10.1. Hesamenumbie ¢akTopsl nutaHus. Burtamuuel. IlpuuuHbl M
OMOXMMHYECKHe XapaKTePUCTHKH CHHAPOMA HEAOCTATOYHOI0 MUTAHHUS

BuTaMUHBI: TOHATHE, HCTOPUS OTKPBHITHS M u3ydeHus. Kiaccuduxauus
BUTaMUHOB. [IpMYMHBI HEIOCTAaTOYHOCTH BHUTAMHHOB: 3K30I€HHBIE M JHIOTECHHBIE
TUIIO- U aBUTAMUHO3bI. [ MTEPBUTAMUHO3BI U UX MPUYHHBEI. :

BonopactBopumsie BuTamuubl (B, B,, PP, By, Bg, B>, 6MOTHH, NaHTOTeHOBas
kucnora, C, pytuH). XuMUYecKoe CTPOCHHE, aKTHBHBIE (OPMBI, pPOJb
BOJIOPAaCTBOPHUMBIX BUTAMHUHOB B OOMEHE BELIECTB, MEXAHU3MBl BCACBIBAHUS U
BBIJIEJICHUS U3 OpraHU3Ma YeJioBeKa.

Kupopactsopumble BUTaMHMHBL. (OCOOEHHOCTH CTPOEHMS M MeXaHU3Ma
AeiicTBust BUTaMUHOB A, E, K, D, BnusHMe Ha MeTaboNU3M U pa3sBUTHE OpPraHU3Ma
YesoBeKa. AHTUOKCHJAHTHAs POJIb )KUPOPACTBOPHMBIX BHTAMUHOB, NPUMEHEHHE B
Ka4yeCTBE JIEKapCTBEHHBIX CPEJICTB.

Cyrounas norpe6HocTh B BUTaMuHax. Cojep)aHHe BUTAMHHOB B ITHIIEBBIX
MCTOYHUKAX. MHKpO(IIOpa KULIIEYHHKA — BaXKHBII HCTOYHHK BUTAMHHOB Yy YeJIOBEKa.
AHTUBUTaMUHBIL.  MeTOIBI  OLEHKH  HACHILIEHHOCTM OpraHM3Ma  YesioBeka
BUTAaMUHaMHU.

Hpyrue He3ameHMMble (DaKTOPBI MHUTAHUS U UX POJb (MOJMHEHACHILEHHBIE
)KUPHBIE KHUCJIOThI, aMUHOKHUCIIOThI). BuTaMuHOMNO100HBIE BElLeCTBa.

Hapywenuss nuranus. Knunudeckue ¢opMbl CHHAPOMAa HENOCTATOYHOIO
MUTaHUS (KBAIIMOPKOP M Mapas3M), MPUYKHbI Pa3BUTHS,, OCHOBHbIE OHOXMMHUECKHE
HapylIeHHUs.

10.2. Boxa u munepanbhbie comn. OGmen kaabuus u  ocdopa.
Muxkpo3/1eMeHTbI

MuHepanbHble  BemlecTBa  KaK ~ He3aMeHHMBble  (DAKTOpPhl  MUTAHMSL.
Knaccudukauus MuHepanbHbIX —BellecTB. I[lyTW MOCTYNIeHHS MHHEpPATbHBIX
BELIECTB B OpPraHU3M YeJIOBeKa, MEXaHM3Mbl BCachlBaHUS. DyHKIHK MHUHEpaIbHBIX
BELIECTB.

ONeKTPOIUTHBIA COCTaB GMONOTMYECKHX JKUAKOCTEH. MeXaHU3MBI perysiun
o0beMa, 31eKTPONUTHOrO coctaBa W pH kumkocTelt opraHuzMa dyejoBeka. Ponb
NOY€EK, XEJIyA0YHO-KUILIEYHOrO TPaKTa, KOXH, JIETKUX B PETYJISLIMA BOJAHO-COJIEBOTO
obMeHa. YcnoBMST M MeXaHM3Mbl  BO3HMKHOBEHMS  alMao3a, alkaiosa,
00€3B0OXKMBAHUS M OTEKOB.

OOMeH HaTpus U Kanusi, 0COOEHHOCTH pacrpeaeNieHus B OpraHu3Me YesioBeKa,
peryJisuus ooMeHa.
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[TorpebHocTe B Kanmbuuum W (Gochope, MexaHU3Mbl  BCaChIBaHUS,
pacnpeleneHe B OpraH13Me uesioBeka, peryisius ooMeHa.

MukposnieMenTsl. buonoruueckas ponb kenesa, Mend, kobambTa, Hona,
MarHus, UMHKa, Mapranua, ¢ropa, ceneHa. OOMeH MHKPOIJIEMEHTOB B OpraHM3Me
yenoBeka. OOMeH xene3a. TpancheppuH U depputud. XKenezoneGpuuUTHbIE aHEMUH,
MX TMarHOCTHKA.

11. HWuTerpauus Merabo,in3mMa

BHYTpUK/I€TOYHas  JIOKaIW3alMs  OCHOBHBIX  METabOJMYECKMX  MyTeil.
Merabonnueckue npopuiIu OCHOBHBIX OPraHoOB.

Mexoprannsiii MeTabonIu3M B COCTOSHHMH IOCJIE NPUEMa IMHIIM, HATOLIAK M
NpU ANUTENBHOM rojiofanud. OCHOBHBIE JHepreTHueckue cybceTpatel. Poinb
TOPMOHOB. :

[Ipumeper  metabonuueckux Hapyuenuil. CaxapHblii auaber: NPUYHHBL
OCHOBHbIE MeTabONMuYeCKHe HapylleHHs MpU caxapHoM auabere. Jlnaberuueckas u
TUMOTIMKEMHUYecKass KoMa. MeXxaHu3M pa3BUTHS OCJIOKHEHHMH (aHTHOMaTHH,
HeWpoInaTuu, KaTapakTa).
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UHO®POPMALUMOHHO-METOAUYECKAZA YACTb

JIMTEPATYPA
OcHoBHAaA:

1. Buonoruueckas xumus : yue6nuk / TaranoBuu, AHatonuit IMUTpUeBHY [m
apyrue]; nox peaaxiueit A.Jl. Taranoprya. — MuHCK : Boiaiiiuas mkosna, 2016. — 671
¢

JlonosiHUTE/IbLHAS:

2.  Buoxumus: yuebnuk / JLB.ABneesa [u npyrue]; mon penakuuen
E.C.CeBepuna. — Mocksa : I'eotap-Meaua, 2015.— 759 c.

3. OcuoBbl 6uoxumuu Jlenunmkepa : B 3 Tomax / Jl.HesbcoH, M.Kokc;
mepeBo ¢ anrnuiickoro — Mocksa : Jlaboparopust 3HaHui, 2017.

4. Mapwann, Jbx. Knuuudeckas OHOXUMMUSL. / JIx.Mapmami. — Mocksa :

BUHOM, 2014. — 408 c.

METOJUYECKUE PEKOMEHJIALIUUA 110 OPI'AHU3AILIMU U BBITTOJTHEHUIO
CAMOCTOSITEJIbHON PABOTbBI CTYJAEHTOB I10 YYEBHOMN JUCLUMILIMHE

Bpemsi, OTBeJleHHOE Ha CaMOCTOSTENbHYIO PabOTy, MOKET HCIOJIB30BATHCA
o0y4aroLMMHCs Ha:

MOArOTOBKY K JIEKLIMAM H J1a00OpaTOPHBIM 3aHATHSIM;

TOIFOTOBKY K KOJUIOKBHYMaM, 3a4€Ty ¥ 9K3aMEHY IO yueOHOHN JINUCUMITITHHE;

BBITIOJIHEHHE HCCIIE0BATEIbCKUX M TBOPYECKUX 3a/1aHHH;

MOArOTOBKY TeMaTHUECKHX J0KIIaJ0B, pedeparos, Mpe3eHTalUH;

KOHCTIEKTUpPOBaHHe yueOHOM JUTepaTyphl.

OCHOBHbIE METO/Ibl OPFaHM3ALMH CAMOCTOATELHON paboThI:
HarMcaHue U rpe3eHTauus pedepara,

BBICTYIIJICHHUE C JIOKJIa/I0M;

KOMITLIOTEPU3UPOBAHHOE TECTUPOBAHKE.

KOHTPOJIb CAMOCTOSATE/IbHON paboThl MOXKET OCYIECTBIATECS B BU/IC:

HTOFOBOIO  3aHSATHS, KOJIOKBMYymMa B (opme MHCbMEHHOH paboThl,
TECTUPOBaHUS,

obcysxaeHUs pedeparos;

3aLUTHI POTOKOJIA IAOOPAaTOPHOTO 3aHATHS,

OLIEHKH YCTHOIO OTBETa Ha BOMPOC, COOOLICHHS, I0K/Ia/ia UK PELICHHS 3a/1atdH
Ha J1abOpaTOPHBIX 3aHATHSAX;

npoBepku pedepaTos, MMCbMEHHBIX JI0KJIA/I0B;

MHAMBUY aIbHOM OeceIbl.
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METOJIMUECKHUE PEKOMEHJIALIMH 10 OPTAHU3ALIMA U BBIITOJIHEHUIO
YIPABJIIEMON CAMOCTOSITEJbHON PABOTHI CTYJIEHTOB 110 YYEBHOM
JIMCHUIIJIMHE

OcHoBHbIe (opMbI OpraHM3allMU  YNPAB/ASAEMOH CAMOCTOATEIbHOM
paboThl:
M3yueHHe TeM U MpoOJieM, He BHIHOCUMBIX Ha JIEKIIMH,

KoHTpoab ynpasiisieMoli camocToATe1bHOH PaldoThl OCylIeCTBJIsSIETCS B
BH/E:

MTOrOBOIO  3aHSTHS, KOJUIOKBUymMa B (opMe MNUCbMEHHOH paboThl,
TECTUPOBAHMUS;

WUHIMBUYaJIbHOM Oeceibl.

IIEPEYEHb UCITOJIL3YEMbBIX CPEACTB IMAI'HOCTUKHA

JIJ1st AMarHOCTUKKY KOMIIETEHIIMI UCIOJIb3YIOTCS CieLyoLue (POpMbI:
Yernas ¢gopma:

KOJIJIOKBUYMBI;

cobeceoBaHuE;

YCTHBIN 9K3aM€EH.

[Iucbmennas gpopma:

TECTHI;

KOHTPOJIbHBIE ONPOCHI;

MUCbMEHHbIE OTYETHI 110 JabopaTOpHbIM paboTam,
YcTHO-nucbMeHHas popma:

OTYeThI 110 JJabopaTopHbIM paboTam ¢ UX yCTHOW 3alLUTOM,
3a4erT.

Texunuyeckas ¢popma:

3JIEKTPOHHbIE TECTHI.

UCITOJIb3YEMBIE METOAbI ObYYEHUS
JluneiHbll (TpaJULIMOHHBIN) METOA (JIeKLHsl, TaAOOPaTOPHBIE 3aHATHS ),
aKTHUBHbIC (MHTEPAKTUBHBIE) METO/IbI:
npo6neMHo-opreHTUpoBaHHOe 00yueHue PBL (Problem-Based Learning);
MHTEPBBIO (interview);
MeTOJ1 KekcoB (case study);
KpyrJbli cTon (round table).

INEPEYEHB IPAKTUYECKHNX HABBIKOB

1. KonuuecTBeHHOE orpejiesienue Oellka, rIF0KO03bl, XosecTepona, bunupyouna,
MOHOB KaJIblLIMsl, HATPUS U KaJlusl B CBIBOPOTKE KPOBH.
2. OrnpeneieHHe KUCIOTHOCTH JKeJlyI0YHOIO COKa.
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3. KauecTBeHHOE OIMpejiejeHle M[aTOJOrMYECKMX KOMIIOHEHTOB B MOYe!
KETOHOBBIE TeJla, IIIF0K03a, 010K, KPOBSHbIE TUTMEHTBHI.

4., KonuuecTBeHHOE ONpee/ieHue MaTOJIOTHUECKMX KOMIIOHEHTOB B MOYE!
rJIF0K03a, OeJloK.

MEPEYEHDb UCITOJB3YEMOI'O OBOPY/IOBAHUSI

Llentpudyra, TepMocTaT, (OTOINEKTPOKOIOPUMETpP, BBITSHKHOW  LIKA(,
XUMHUEeCcKas 10cy1a, aBTOMaTUUECKUE MUIIETKH, MUNETaTOPbI.

NEPEYEHD JEKIUU

3 cemecTp
Beeaenue B 6uoxumuro. CTpyktypa 1 QyHKLIMHU OEJIKOB,

BBeaeHue B 3H3UMOJIOTHIO
JH3UMOJIOTHS (TTPOJOIKEHHUE).
BgeaeHue B MeTabOH3M U dHepreTudeckuii ooMeH. ObIue myTH MeTabonusma:

call o

okucautenbHoe aekapookcunuposanue [1BK.

5. O6uue mytu metabonusma: LITK. TkaHeBoe nbixanue. OKUCITUTENEHOE
bochopunupoBaHue.

6. O6MeH yraeBo10B. MeTaGosn3M rMkorena. AHaspoOHOE OKHCIIEHHE INTIOKO3B,

7. OGMeH yrieBojoB A3poOHOEe OKHCIEHHE ITIHOKO3bI. [ JIIOKOHEOoreHes.

8. O6MmeH aunuaoB. IlepeBapuBaHie U BcacblBaHWe IMNKUIO0B. TpaHcnopT
9K30Me€HHBIX JIMIIA10B B KPOBH.

9. TpaHCHOPT HAOTEHHBIX JUIKA0B. MexaHu3Mbl pa3BUTHS aTEPOCKIIEPO3a.

10.BHYTpHKIETOUHBIH 0OMEH KMPHBIX KUCIIOT. KeTo3.

11.06MmeH GenkoB. BHyTpHKIeTOUHbIH 0OMEH aMHHOKHCIIOT -

12.06MmeH 6enkoB. O6e3BpexkMBaHUE aMMHaKa .

4 cemecTp

OO6MeH HYKJIEMHOBBIX KHCJIOT.

MartpuuHble OMOCHHTE3bI.

CoBpeMeHHbIE METO/Ibl MOJIEKYIIPHON OHOIOTHH .
BBeneHue B 9HAOKPHUHOJIOTHIO .

BHOXHUMHSI TOPMOHOB |

BuoxuMus ropMOHOB (MPOLOJIKEHHE).

buoxumusi nevyeHu.

Wurerpauus metabonnsma.

O 00 g O ok W

Buoxumus kposu. Crucrema remocrasa .
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10.buoxumMus nuTtaHus.
11.buoxumMus nutanus. ButaMuHbI.
12.buoxumust nutanusi. BogHo-MuHepanbHbIi OOMEH .

IMEPEYEHDb JIABOPATOPHBIX 3AHATUI
3 cemecTp

3ansTue 1. Beeaenue B npakTukyM. BeneHue B Onoxumuto. CTpoeHre aMMHOKHUCIIOT
Y MenTHUIO0B.
KonuuecTBeHHOE onpejiesieHne coiepykaHus Oenka B OMOIIOrHYECKUX KUIKOCTAX .
3aHatie 2. YpOBHH CTPYKTYPHOHM oOpraHuzaludu OenKoBbIX MojeKyJs. Pusuko-
XHMHYECKHe CBOMCTBa OeikoB. Peakuuu ocaxaeHus OEKOB .
3ansTe 3. MeToabl pasjiefeHus, BblieJIeHUsS U 04UCTKU OenkoB. ClloxKHBIE OENIKH.
['enb-punbTpanms.
Baustue 4. ®epmentol. Knaccudukanus, cTpoeHre, cBoicTBa. BinsHue pasinyHbIX
(GakTOpOB Ha aKTUBHOCTH (DEPMEHTOB -
Banstue 5. Perynsuus npedictBus ¢epmeHTOB. KonnyecTBeHHOE ONpeneseHne
aKTUBHOCTH (DEpMEHTOB.
3ansTre 6. KontokBuyMm no teMaMm «XuMus 0e1KkoB», « DepMEHTE.
3auatue 7. Bpenenue B MerabonusM. lleHTpanbHble MeTabONMYECKUE ITyTH
(oxucnuTenbHoe nekapbokcunuposanue [1BK, numonHokucnbiii nukn Kpebca).
N3zyuenue pynkunonuposanus LITK
3ansaTtue 8. buonornyeckoe okuciaeHue. OkucaurenbHoe Gochopunuposanue. [lytu
YTUIM3ALMKM  KUCIOpOAa  KIeTKaMu. M3ydeHue  peakuui  OKHUCIIUTEIbHOTO
dochopunuposanus. ObHapy eHHe OKCU0PETYKTa3.
3ausitue 9. IlepeBapuBaHue yrieBosoB. [ JIMKOreHe3 W IIMKOreHOJW3. [ JIMKOIHM3 U
criupToBoe Gpokerne. OOGHapy)KeHHe MPOLYyKTOB CIIUPTOBOIO OPOXKEHHS .
3anstue 10. Ilytu meraGonusma nupysarta. [roxoHeoreHes. AspoOHbINM pacnaj
MIIFOKO3bI 10 KoHeuHbIX 1poaykToB (CO2 1 H>O). Konnuectsennoe onpenenenue [IBK
B MOYeE.
3anstue 11. BropuuHble myTH oOMeHa rioko3bl. MeTabo13M rajaakrossl, GpyKTo3bl,
sTaHoja. KosnuecTBeHHOE OInpesie/IeHHe MII0KO3bl B KPOBH.
3anstue 12. KomnokBuym no temaM «BBeneHue B merabosnsm», «LleHTpanbHbIe
metaboauueckie  nyTth», «buosorudyeckoe — okuciaeHHe»,  «OKHCIUTEbHOE
dochopunmrpoBanue», «O6MeH yrieBoa0B».
3ansitue 13. OOMeH JNMIIKMIO0B: MepeBapuBaHue, BCacblBaHWE, peCHHTE3. TpaHcropt
9K30TeHHBIX JUNKA0B. OnpereseHre akTUBHOCTH JIMIIA3.
3austue 14. Tpancnopt nunuaoB kposbio. O6MeH Xxojecteposa. JlenoHupoBaHue U
Mobuau3anms aunuaoB. KoauuecTBeHHOE onpesiesieH|e B-JIMnonpoTeHHOB .
3anstve 15. BHYTpUK/IeTOYHBIH OOMEH O>KMPHbIX KUCJIOT. KeToHOBbIE —Tela.
KonuuecTBeHHOE OMNpeJiesieHne X0JIecTeposia B CBIBOPOTKE KPOBH .,
3anstue 16. KonnokBuym no teme «OOMeH JTUIUIOBY -
3ansTue 17. KOHTpOJIb MpaKTHYECKHX HABBIKOB OMOXMMHUYECKOro aHaiu3a. L[BeTHbIe
peakiMd Ha OeNKd M aMUHOKHMCJIOTBI, KOJMYECTBEHHOE orpejeneHue Oeika B
CBIBOPOTKE KPOBH OUYpPETOBBIM METOJIOM.



29

3ansaTue 18. 3aueTHoe 3aHsATHE MO TeMaM «CTpykTypa U pyHKLIHUU O0eKOB. DEpMEHTHI.
buosnornueckoe oxucneHue. OOMeH ¥ (yHKUMM yriaeBoaoB. OOMeH M (QyHKLHH
JIUTTUIOBY.

4 cemecTp
3ansTue 1. [lepeBapuBaHue U BcacbiBaHUE OEJIKOB. AHAJIN3 )K€y I0OYHOI0 COKa .,
3ansitie 2. BHyTpukiieTouHbIi oOMeH aMuHOKHCIO0T. OOe3BpexHBaHHE aMMHUaKa.
KonuuecTBeHHOE omnpejesieHue OCTaTOYHOIrO a3oTa KpOBM W MOYEBHMHBI B MOYE.
HapyiieHuss aMUHOKMCIOTHOTO 0OMeHa .
3ansTie 3. XumMus 1 oOMeH HyKjeonpoTenHoB. OnpeeseHre CoAepKaHus MOYE€BOH
KMCJIOThI U 00LIero a3ora B MO4e.
3ansitue 4. Marpuunble 6uocunTesnl (cunte3 JIHK, PHK, Genkos). CoBpemenHbie
METO/Ibl MOJIEKYISIPHON OMONOrMU. AHAIU3 NPOAYKTOB MMIAPOJIM3a HYKJIEONPOTEHHOB .
3ansatue 5. KomnokBuyM no teMam «OOMeH MpoCTbIX OEJIKOB U HYKJIEOIPOTEHHOBY,
«buocunre3 JIHK, PHK u 6enka».
3anste 6. [opmonbl. OOlas xapakTepUCTHKAa M OCOOEHHOCTH OHOJIOrMYECKOro
JeUCcTBUS ropMoHOB. KauecTBeHHbIe peakLiM¥ Ha TOPMOHBI,
3ansTue 7. buoxumusi ropMoHOB. TecT Ha TOJIEPAaHTHOCTH K I'IIOKO3€ .
3ansThe 8. buoxumus nedenu. ViccienoBaHue KOJIOUIHON YCTOWYUBOCTH O€IKOB U
ornpejiesieHne coiepykanust obuiero 6unupyorHa B CbIBOPOTKE KPOBH .
Banstue 9. Uuterpauust metabonusma. BrnusiHue ropMOHOB Ha YpOBEHb I'IIOKO3bI B
KpOBH,
3austue 10. KomtokBruyMm 1o temaM «I opmoHbI», «bruoxumus neuenu», «Murterpanus
mMeTabou3May .
3anate 11. buoxumus  kpoBu. DU3MKO-XMMHUYECKHME CBOWCTBA  KpOBH.
[emorno6unossl.  MccnenoBanue  OydepHbIX  CBOWCTB  CHIBOPOTKM  KPOBH.
KonuuecTBeHHOE onpeiesieHHe XJIOPUAO0B B KPOBH .
3anstue 12. bBenxku rmasmel kpoBd. Cucrema remoctasza. Pasnenenue OesikoB
CBIBOPOTKHM KPOBM METOAOM 3jieKTpodopesa Ha auerwiuenmonose. Onpenenenne
ColepyKaHUs KajbLUs B MJ1a3Me KPOBH .
Sanstue 13. buoxumus nuranusi. buonorudeckas posb O€JIKOB, KHUPOB, YIJIE€BOJIOB,
BUTaMHUHOB. KauecTBeHHble peakUWH Ha BUTaMUHBL. OnpeleieHHe COAepKaHUs
ButamMuHa C B Moue.
3ansatve 14. Buoxumus nurtaHus. MuHepaibHble BellecTBa. Perynsuus BOAHO-
37eKTpoJuTHOrO OanaHca. OnpeneseHne CoAepKaHKus HaTpUs U Kalliusi B CbIBOPOTKE
KPOBH.
3ansatue 15. KoyutokBuym no temaMm «bHOXUMHUSI KpOBM», «BUOXUMHS MHUTaHUSAY,
«BoiHO-MUHepasibHbIA 0OMEHY.
3ansatue 16. buoxumus moun. Onpenesnenue GU3NONIOTHYECKUX W MATOJOIHYECKUX
KOMIIOHEHTOB MOYH .
3ansatue 17. KOHTpOb NMPakTHYECKHX HABbIKOB OMOXHMMYECKOrO aHalu3a. AHaju3
)KeJTyIOYHOTO COKa U MOYH.



2202°S0°0Z 10 6 oN roxorodu

LOH UMHBhOWRE U HUHMNKOLTAd] |

UUIOLOUEUD
UOMOOhHUIOLOLE] |

BUIOLrOUEU ]
KBMOOhHMIOLrOLR] [T

7207°S0°0Z 10 6 o\ rodorodu

LOH UMHBhOWEE U HUHIMNKOITd] |

uuioroxended

guioroxenwded |

(eroxdorodu edowoH u

[9LeY WoHHeeRMA 0) Awwediodu
01AHQOhA pamgerogedeed
‘nodradex sorLsHUd ‘QUHAMIdY

QHUILIMTIONY

UOHQIhA ol KuHedosedgo
OJRIMDI9d BUHIMKIARA
rawwediodu HOHQORA unHEeXdar09d
g XEMHOHOWEU QO BUHXOLad] |

1adroden ouHeseeH

QUHBHO0JRII0D BILIAQadL
1odoLOM O ‘T9HULLIUTIOUY
UOHQhA dMHREERH

IIANINVd I10d1 HOH9IhA BEUHVAOOVIF10D I'OM0OLOd1

0¢




COCTABUTEJIA:

3aBenyroiuit kadeapoit
OMOJIOTHYECKON XHUMHUU YUPEXKIECHUS
obpazoBanus «benopycckui
rocyapCTBEHHbIN MEAMLIMHCKHNA
YHUBEPCUTET», 10KTOP

MEIMLIMHCKHUX HayK, npodeccop A.Jl.TaranoBuy

JloueHT kadeapbl OMOIOrHUYEeCKOn
XUMHH YUPEXKIeHHUsI 00pa30BaHUsl
«benopycckuii rocy 1apcTBEHHbIN
MeIHMLMHCKUIA YHUBEPCUTET»,
KaHIuJaT MEAULIMHCKUX HayK,

JOLEHT XK.A.PyTkoBckas

OdopmiieHre  yueOHOM  mporpaMMbl M CONPOBOXJIAKOUIMX  JIOKYMEHTOB
COOTBETCTBYET YCTaHOBJIEHHBIM TPEOOBAHHSM.

JlexaH neuebHoro (akyyprera

yupexJeHusi o0pa3oBaHus

«benopycckuii

rocy1apCTBEHHBIN

MEIUUMHCKUH YHUBEPCUTET» : A.N. BonoroBckuii

3Q L6 2042

JlexaH M@IMIIMHCKOIO

dakynbTeTa UHOCTPAHHbIX

yUalUXCsl yUpexKIeHUs

obpa3zoBaHus «besopycckui

rocyaapCTBEHHbIN

MEAULIMHCKUHA YHUBEPCHUTET? 0.C. Nytun
3o £F 2002

MeToAUCT yupeKIeHU
oOpa3zoBaHus

«benopycckun
rocy1apCTBEHHbIH
MEJIULIMHCKUN YHUBEPCHUTET»

Fw LF 207,79

C.A SlukoBuu




Ceaenus 00 aBpTopax (cocTaBHTe/IsIX) Y4eOHOM NMPOrpaMmel

damusus, UMsi, OTYECTBO |

TaranoBuy Anaronuii JMutpueBuy

JIoIKHOCTD, y4eHas
CTerneHb, y4eHOE 3BaHUe

3aBenyrommii  kadeapoir  OMOJOTHYECKOH  XUMUH
yUpeXIeHHUS obpa3oBaHus «benopycckuit
rOCyJapCTBEHHBIM ~ MEAULUMHCKUHA  YHUBEPCUTET?,

~ IOKTOp MEIAUILMHCKHUX HayK, podeccop

@ ciyxeOHbIN

277 17 64

E-mail:

damunus, UM, OTYECTBO

- Taganovich@bsmu.by

PyTkoBckas JKaHHa AnekcaHapoBHa

IIOJ'DKHOCTI:, ydeHas
CTCIICHb, YUCHOEC 3BAHHUC

JloueHt Kadeapsl Ouosioruueckon XUMUH
yUpeKACHUS oOpa3oBaHus «benopycckui
rOCyJJapCTBEHHbIM  MEOULUMHCKUM  YHUBEPCUTET»,
KaHAUJAaT MEAULMHCKUX HAYK, JOLUEHT

B cnyxeOHbIN

2771279

E-mail:

biochem@bsmu.by



