MHUHUCTEPCTBO OBPA30OBAHUS PECITYBJIMKU BEJIAPYChH

YuyeOHO-MeToAUECKOE 0OBbEAMHEHHE T10 BBICLIEMY MEAUILMHCKOMY,
hapmanieBTHYECKOMY 0Opa30BaHHIO

3aMECTHUTENb
Opa3zoBaHus
benapych
BOUTOBA

1uoHHbIH Ne TJI-A. A30 /Tun.

BUOJIOI'MYECKASA XUMMUA

TunoBasi yyeOHasi nporpaMmma no y4eGHoW AUCHUNJIHHE /sl CIENHATbHOCTH

1-79 01 07 «CTomaToJorusi»

COI'IACOBAHO

[lepBbiii

benapych

COI'JIACO

Conpencenatens Y4eOHO-METOAMYECKOTO
00beAMHEHUS O BEICLIIEMY

Meau

obpazo

COI''TACOBAHO

HauvaneHuk ['naBHOrO ynpasneHus
npocteccuoHalibHOro 00pa3oBaHus
MuHucTepcTBa 00pa3oBaHHUs

Pecnybmsicn-benapyce

C.A.KacnepoBuu

Z2 0g 2022

COI'TACOBAHO

IIpopekTop HgHAYYHO-METOIUYECKOH
SUESSETRRHHOTO YUPEXKIEHUS

I KO JTBD
UTOBHY

DkcnepT-ToEgMbkshiTponep

7./ becoatsx

_vgeé 2022

Musnck 2022



COCTABUTE.IN:

A.Jl.TaraHoBmd, 3aBedyroumii Kabempodl OHONIOTMYECKOH XHMHM YIPEKNCHUA
obpasoBanus «benopyccKui rOCy[apCTBEHHBII MEIULUHCKUH YHHBEPCHTETY,
JOKTOP MEIHMIMHCKHUX HayK, Tpodeccop;

JK.A.PyTkoBckasi, JMOLEHT Kadenpst OHOJIOrMYECKON XUMHH  YUPEeXICHHUA
obpazosanus «benopycckui roCylapCTBEHHBI MEIUUMHCKUE yYHHBEPCUTETY,
KaHIWAJAT MEIUIMHCKUX HAYK, JOLEHT

PEINEH3EHTBI: |
Kadenpa obmell ¥ KIMHHYECKOH OHOXMMHH C KypcoM (axynpTeTa IOBBIILIECHUSA
KBaTH(UKAIMH: ¥ TIEPEOATOTOBKH KajpOB YIPEKICHMS o6paszoBanus «Butebckuit

roCyXapCTBEHHBIH opfieHa JIpyXObl HAPOHOB MEMIIMHCKAH yHUBEPCHTET)
(mporokon Ne 15 ot 08.02.2022);

B.B.Jlenesuy, 3aBemylomui Kadenpodl OGHONOrMYECKOH XHMHMH YIPEHICHHS
o6pasoBanus «['POZHEHCKMI TOCY/apCTBEHHBIH MEJMIUHCKAIA YHHBEPCHUTETY,
JOKTOp MEIMLMHCKHX HaYK, IIpodeccop

PEKOMEH/IOBAHA K YTBEPKJIEHHIO B KAYECTBE THUITIOBOM:

Kadenpoit OHONOrMYECKOH XHMHH yIPEXKACHUA obpasoBanus «benopycckui
TroCyJapCTBEHHBIH MEIMIIMHCKHII YHHBEPCUTET)
(mpotokoin Ne 7 ot 04.02.2022);

HayuHO-MEeTOZMYECKAM  COBETOM  YYPEKINCHHSA obpasosanns  «benopycckui

TrOCYJapCTBEHHBIH MEIUIIMHCKU YHUBEPCUTET
(mporokon Ne 2 ot 16.02.2022);

Hay4HO-METOAMYECKHM COBETOM IO  CTOMATOJIOTHH V4e6HO-METOAUIECKOTO
00beIMHEHKS 110 BRICIIEMY MEIULHHCKOMY, hapManeBTHIECKOMY 06pa3oBaHHIO
(mporoxoin Ne 2 ot 17.02.02.2022) P
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IMOSACHUTEJIBHAS 3AIINCKA

«BHonoruyeckas XuMus» — yueOHas IUCLMIUIAHA MEIUKO-OMOIOrHYecKoro
MoIyns 1, KOTOpasi COIEPXKHUT CHCTEMATU3MPOBAHHBIE HAYYHBIC 3HAHUA B obacTu
MEIUIUHCKOM  OMOXMMHH, H3y4aeT MOJIEKYJSpHbIE  OCHOBBI  IPOIIECCOB
KU3HEJEITEILHOCTH YejoBeKa B HOpMe U 3HAKOMUT C BO3MOXHBIMU NMPUYNHAMHU U
TIOCJIEACTBUAMHI HapyLIeHHH MeTab0IMIECKUX PEaKIIUii.

Tunopas y4eGHas mporpamma mo ydeOHOH mucnumiuuHe «buomoruyeckas
XMMHS» pa3paboTaHa B COOTBETCTBHH C:

00pa3oBaTeJbHBIM CTaHAApPTOM BhICIIEro oOpasoBaHuss [ cTynmeHH 110
crienuanbHOocTH 1-79 01 07 «Cromaronorusi», YTBEPXKIACHHBIM M BBEJCHHBIM B
IeHCTBHe TIOCTaHOBIEeHHEM MunucrepcTBa oOpa3zoBanus Pecrmy6Gnuku benapych ot
26.01.2022 Ne 14;

THIOBBIM y4eOHEIM IUIaHoM 110 crieruansHocTd 1-79 01 07 «Cromaromoras
(peructpauponssii Ne L 79-1-004/np-TuIl.), yTBEp)KIEHHBIM IIEPBBIM 3aMECTUTENIEM
Mumnuctpa obpaszosanus Pecrry6nuku benapycs 21.04.2021.

Ilenp yueGHoM aucumruinesl «Bbuonornyeckas XuMmus» - (GOPMHUpOBaHHE Y
CTY/IEHTOB CHCTEMAaTH3UPOBAHHBIX HAYYHBIX 3HAHHH O MOJIEKYJSIPHBIX OCHOBaX
dusnonornyeckux QYHKIMHA dYeloBeKa B HOpME C y4YeTOM OHTOIEHE3a,
MOJIEKYJIIPHBIX ~ OCHOBaX  Da3BUTHSA  [ATOJIOTMYECKMX  TPOLECCOB,  HX
TpeyIpeXIeHUs U JieueHus; GHOXMMUIECKAX METO/laX NUArHOCTHKH OolnesHel u
KOHTPOJISI COCTOSIHUS 3[J0POBBSI YEIIOBEKA.

3amayn y4eOHOM MUCUUIUIMHBI COCTOSAT B (OPMHPOBAaHHH Yy CTYJCHTOB
Hay4YHBIX 3HAaHUH 00:

OCHOBHEIX IPHUHIMIIAX MOJIEKYJIIPHOM OpraHH3allid KJIEeTKH, TKaHH,
OpraHmu3Ma 4ellOBeKa;

OCHOBHBIX 3aKOHOMEPHOCTSIX MEeTab0INYECKHUX MIPOIIECCOB,;

peryismuud MeTaboimM3Ma M €ro  B3aMMOCBA3M C  (yHKIHMOHAIBHOH
aKTHBHOCTBIO JKUBOU CHCTEMBEI,

[IATOr€HETHYECKUX MEXaHH3MaX pa3BUTHS IATOJIOIMYECKHX IIPOLIECCOB C
Y4eTOM OCHOBHBIX THIIOB HacleAyeMbIX epeKToB MeTabon3Ma;

MeTONaX OMOXHMMHYECKHX MCCIeIOBaHUM, OCHOBHBIX IPHHIMIAX KIMHHUKO-
1ab0paTOPHBIX TEXHOJIOTHIA;

MOJIEKYJIAPHBIX OCHOBaX (DYHKIHOHMPOBAHKSA OPraHOB POTOBOM MOJIOCTH;

YMEHH# ¥ HaBBIKOB, HEOOXOIUMBIX IS

MCIIONIB30BAHUS PE3YJIHTATOB OHOXUMHYECKHX HMCCIIEIOBAHUA JUIL OLCHKU
COCTOSIHUS 3I0pPOBbSI YEJIOBEKA,

MHTEpIpETAliK pe3yIbTaTOB Ja0OpaTOPHBIX U HHCTPYMEHTATBHBIX METOAOB
UCCIIEZIOBAHNUS;

3HaHHS, YMEHHMs, HABBIKH, TI0Jy4eHHBIE TIPH M3y4eHUH y4eOHOH AUCIHUIUIHHBI
«buonoruueckas XMMHS», HEOOXOOWMBI Ul YCIEIIHOIO M3Y4YeHHS CIEeIyIOIIHX
yuebHpIX  aucudmuinH:  «PaguanuoHHas M OKOJIOTHYECKas — MEIMUMHAY,
«®Dapmaxojiorus», «BHyTpeHHHe GomesHm»; Momynei: «OOMICKIMHHISCKHH
TepaneBTHYECKUH Moxyib 1», «MeauuuHcKas NpoQUIaKTHKa B CTOMATOJIOTHK»,
«TepaneBTrUecKas CTOMATOJIOTHSY.
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CryneHt, ocBoMBUIMH coaepxaHue y4yeOHOro Martepuaina y4deOHOM
IOVCLMIUIMHBL, JOJDKeH oOnajate crnemyoomed 0a30BoM  NpogecCHOHATBHON
KOMIIETEHIINEN :

UCIONB30BaTh  3HAHUA O  MOJEKYJSIPHBIX  OCHOBaxX  IPOLECCOB
XKU3HEJEATEIPHOCTY B OpraHW3Me 4eJOBeKa B HOpPME U IIPU MAaTOJIOTUH, NIPUMEHSTH
INPUHLUINE] OHOXUMHYECKMX METOJOB IHAarHOCTUKU 3a00JeBaHUM, OCHOBHBIX
METOI0B OMOXUMHYECKUX UCCIIEIOBaHUM.

B pesynbraTe wusydeHus y4eOHOM IUCHUILUINHBI «bHolOrMyeckas XUMHS»
CTYJIeHT JIOJDKEH:

3HATh:

CYIIHOCTh OMOXMMUYECKUX INPOIECCOB, MIPOTEKAIOIIMX B OPraHU3Me 4elloBeKa
B HOpME U IIPH MaTOJIOTUH;

MeXaHH3Mbl OOMEHa BEIIECTB U MX PeryJILHIO;

OCHOBHBIE METOABI HCCIIeIOBaHHS OOMeHa BellecTB: O€NKOB, JMIUMOB,
yTIJIeBOOB, FTOPMOHOB, ()€pMEHTOB, CUCTEMBI FeMOCTa3a U JPYyTHUE;

yMeTh:

HCIIOJIb30BaTh YHH(DUUIMPOBAHHBIE METOIbI IS aHalu3a OHOIOTHYecKHX
XUAKOCTeH (KpOBH, MOYH, CIIFOHBI, )K€y JOYHOTO COKa) M KOCTHOH TKaHH;

paboTaTh C ammaparypoil, HCIONb3yeMOH B KIMHUYECKHX J1abOpaTOpHIX
(boTodnEKTPOKOIOPHMETPAMH, LIEHTPUPYTraMu, TEPMOCTATaMH);

IPUMEHATh ABTOMAaTHUYECKHe IIMIEeTKH, [J03aTOpel M ApPYryl0 Malylo
MeXaHU3aIHIo;

MHTEPIIPETHPOBATh Pe3yJIbTaThl OMOXUMHUYECKUX UCCIIEJOBAHUN;

BJIaJ€eTh:

METOJIaMH KaueCTBEHHOI'0 M KOJIMYECTBEHHOTO aHAJIW3a HYKJIEMHOBBIX KHUCIIOT,
6eJIKOB, JIUITKUIOB, yIII€BOJ0OB, BATAMUHOB  TOPMOHOB B GHOJIOTHYE€CKOM MaTepHalle;

3HAQHUSAMH  0a30BBIX  MOJEKYJSIpHBIX  IIPOLECCOB,  0OecIedrBarONIMX
KA3HEIEATeIbHOCTh W (QYHKIHMOHHPOBAaHWE OpraHM3Ma 4eJIOBeKa, B TOM 4YHCIIE
OpraHoB IOJIOCTH PTa.

B pamkax o00pa3oBaTeNbHOrO Ipolecca MO JaHHOH y4eOHOH MUCLMIUIMHE
CTyIeHT JOJDKEH IPUOOpPEeCTH HEe TOJNBKO TEOPETHYECKHE 3HAHMSA, IPaKTHYECKHE
YMEHHSI ¥ HaBBIKU 10 CIIEIMATBHOCTH, HO U Pa3BUTh CBOM LIEHHOCTHO-JIMYHOCTHEIMH,
IYXOBHBIM IOTEHIIHAN, CHOPMHPOBATh KayecTBa NMAaTpHOTa U Ipa)<JIaHHHA, FOTOBOIO
K aKTHBHOMY YYaCTHIO B OSKOHOMHYECKOH, IPOM3BOJCTBEHHOM, COLHAJIbHO-
KYJIBTYpHOH U OOIIECTBEHHOMN JKU3HH CTPaHBbI.

Bcero Ha u3ydeHuwe y4eOHOH MuCHMIUINHBI OTBOAUTCA 206 aKaJeMHUYECKHX
4acoB, U3 HUX 119 ayauTopHBIX ¥ 87 4aCOB CaMOCTOSATENBHON paboTHI CTYACHTA.

Pexomenyemble (GOpPMBI TEKyIeH aTTecTal[Mu: 3a4eT (2 ceMecTp), dK3aMeH
(3 cemectp).
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IIPUMEPHBIN TEMATUYECKHUM NMJAH

[IpumepHoe
Beero pacnpeeneHue
HaumeHoBaHue pa3zaena (TeMbl) ay AU TOPHBIX AFRITOPHEI. SACORTIO
AR BUJ1aM 3aHATHUH
JeKuuH | gabopaTopHble

1. BBeaenne B y4yeOHYIO JQHCUMIJIHHY 8 2 6
«buosiornyeckas xumusi». PepmMeHTbI
1.1. BBenenne B yueOHYIO JOUCLMIUIUHY
«buonornueckas  xumus». CTpoeHue U + 1 3
CBOICTBa (hepMEHTOB
1.2. Perynsuus neictBus hepMeHTOB 4 1 3
2. Beeaenue B mMeTaboJIH3M.
Bbuosornyeckoe oxkuciienue. LlenTpasbHbie 11 2 9
nyTH MeTadoan3ma
2.1. BBenenue B MeTaboJu3M u
OMO’HEPTeTUKY. LlenTpanbHble Iy TH 4 1 3
MeTabosin3ma
2.2. buonoruyeckoe OKUCIECHHE 7 1 6
3. OOmeH u ¢pYHKIHH YIJI€eBOAOB 15 3 12
3.1. YrueBonsl. OcHoBHBIE Iy TH 4 1 3
MeTabosin3Ma riaoko3sl. OOMeH IiIMKoreHa
3.2. JIUXOTOMUYECKU  pacnaj  IJIFOKO3BI. 4 1 3
[ 1roKOHeoreHes
3.3. Bropuynble myTM OOMEHa IJIOKO3bI.
Perynsuus oomeHna yrieBonoB. OcobeHHOCTH v I 6
YTUJIM3AIMU yTJIeBOJIOB OAKTEPUSIMU MOJOCTH
pTa
4. OOmeH M GYHKUHH JIUNHIOB 19 4 15
4.1. Knaccudukanus JIMITAZIOB. 4 1 3
[lepeBaprBaHUe U BCAChIBAaHUE JIUIIUJ0B
4.2. BHYTpUKIETOUHbI  OOMEH  >KMPHBIX
KUCJIOT. DUKO3aHOUIbI U UX POJIb B PEryJIsiLUU - 1 3
MeTaboM3Ma U PU3UOTOTHYECKUX QYHKLUH
4.3. O6meHn xonecteposia. KeroHoBsle Tena - 1 3
4.4, TpaHcnopT 3K30T€HHBIX W JHIAOTNEHHBIX - 1 6
munuaoB. [laronorus nunuaHoro oOMeHa
5. Oomen NpoCThIX 0es1KkoB H 11 3 8
AMHHOKHCJIOT
5.1. IlepeBapuBanue OeJKOB. Ponb
npoueccoB nporeonusa. [lytu ucnosnb3oBaHus 3 1 2
AMUHOKHCJIOT B KJIETKE
5.2. BHyTpuKIeTOYHBIH OOMEH aMHUHOKHUCIIOT. 3 I )
CHHTE3 aMUHOKHUCJIOT




HaumeHoBaHue pa3zziena (TeMbl)

Bcero
ay TMTOPHBIX
4acoB

[IpumepHoe
pacrpeziesieHue
ayAUTOPHBIX YaCOB I10
BHJIaM 3aHSITUH

JeKIMH | JabopaTOpHbIE
5.3. O06e3BpexMBaHUE aMMHaKa ) 1 4
6. OO06men nykieonporenHoB. CTpoenue
M CHHTE3 HYKJIEHHOBBIX KHCJIOT. buocunres 11 3 8
0esikoB. MeTobl MOJIEKYJISIPHOH OHOJIOTHH
6.1. CtpoeHue U 0OMEH HYKJIEONIPOTEHHOB 5 1 4
6.2. buocuHTe3 HYKJIEMHOBBIX KHUCIOT U 6 5 4
6enkoB. MeTobl MOJIEKYJISIPHOW OMOJIOTHH
7. Peryasiuus oOmeHa BelleCTB. 10 4 6
buoxumusi ropMOHOB
7.1. OCHOBHBIE = MEXaHU3Mbl  pEryJsLUH 4 5 5
MeTabonu3Ma. MexaHu3M JeHUCTBUSI TOPMOHOB
7.2. CtpoeHue, MeXaHHU3M [JEUCTBUS H
BJIUMSHHE Ha OOMEH BELIeCTB BaXXHEHIINUX 6 2 4
TOPMOHOB
8. bBuoxumMusi OTAEJbHbIX TKaHeH H 2 - 19
OpraHoB
8.1. buoxumus KpoBH 7 1 6
8.2. buoxumus neyeHu 3 1 2
8.3. bHoXHMHsI MBILILL 3 1 2
8.4. BUOXUMHUS COEIMHUTEbHBIX TKaHEH H 7 ) 5
3y00B
8.5. buoxumusi poTOBOM KUJKOCTH 3 1 2
8.6. broXuMHUsI HEpBHOW CUCTEMBI 3 1 2
9. buoxumusi nuTaHus 8 + b
9.1. He3ameHnuMmble (akTOpbl MUTAaHUS U HUX 4 ) ’
pOJIb B Pa3BUTHH OPraHOB MOJIOCTH pTa
9.2. Boga u MuHepanbHble coiau. OOMeH 4 5 5
KabIus U hochopa. MUKPOIIEMEHTBI
Bcero uacos 119 32 87
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COJAEPXKXAHHUE YYEBHOI'O MATEPUAIJIA

1. BBenenne B yueOHyw aucuMIIMHY «buoJsiornyeckass xumus».
®epmeHTHI

1.1. Bseaenue B Yy4yeOHYW [AHCUHMIUIMHY «bHoNOrHYeckas XHMHA».
CtpoeHnue u cBoiicTBa epMeHTOB

Baxneimue sTtanbl pa3BUTHS OMOJOrHYeckod XMMHUM. MecTo OMOXMMHM B
MeIUIIMHCKOM 00pa3zoBaHHK M cToMaTonorud. OCHOBHbBIE pa3zielibl U HalpaBlIeHUS B
ouosiornuecko XUMUHU. OOBEKTH OMOXUMUUECKOT0 UCCIIeJOBAHUS.

Menuuunckass Ouoxumus. Ponp Ovonornyeckod XWUMHM B TOHHMAaHHHU
B3aMMOOTHOIIICHHH 4YeJloBeKa M OKpyKawouleil cpeabl. 3JHayeHHE OUOXMMMUYECKHX
WCCJIeIOBaHUN B MOHUMaHUU MAaTOJOTHYECKUX MPOLIECCOB, MPOTEKAIOLIUX B POTOBOH
MOJIOCTH.

VcTopust OTKpBITHS M U3ydeHus ¢pepmeHToB. Knaccudukanus 1 HOMEHKIaTypa
depmenToB. CTpoeHne GpepMeHTOB. AKTUBHBIN LIEHTP (hepMEeHTa U ero (YHKLHH.

OnHo- W aByxKoMIoHeHTHble ¢epmeHThl. Kodepmentsl. Kiaccudpukauus
kopepmeHTOB.  KodepMeHTHble  (QYHKUMH  BOAOPACTBOPUMBIX  BHUTAaMHHOB.
MHoroo6pa3ue MeTasioQpepMeHTOB, y4acTBYIOLIMX B METa00IM3Me KOJUIAr€HOBBIX U
Ipyrux OJKOB COEAMHUTENbHBIX TKAHEH.

BsaumopeiictBue ¢epMeHnTa ¢ cyOctpaToM. BnusHue KOH(pOpPMALMOHHBIX
M3MEHEHHH Ha aKTMBHOCTh (epMeHTOB, aeHaTypauus. CBoiicTBa (hepMEHTOB.
3aBUCUMOCTh CKOPOCTH (epMEHTAaTHBHBIX peaklUMid OT Temnepartypsl, pH,
KOHLIGHTpalui gepmeHTa u cyocTpara.

1.2. Peryasiuus aeiictBusi pepMeHTOB

MexaHU3Mbl ~ peryJislUdd  aKTUBHOCTH  ()EPMEHTOB:  KOHKYPEHTHOE
MHIHOUPOBAaHWE, PETryJsUus IyTeM KOBaJleHTHOM MOAM(MUKALUU CTPYKTYpBHI,
ajuloctepuyeckass peryisius. Posib KoomepaTHBHBIX HM3MEHEHHH KOH(pOpMaLUH
(GepMEHTOB B MeXaHM3Max KaTajlu3a peakuuil. EcTecTBEHHbIE W HCKYCCTBEHHbIC
UHTMOUTOPBI aKTUBHOCTH.

Paznuuus pepMEHTHOro cocraBa OpraHoB M TKaHei. OpraHocnenupuyeckue
(GepMeHTBI, MPOUCXOXIeHHEe (EPMEHTOB IIa3Mbl KPOBM W CiIOHBL. OnpeneneHue
aKTHBHOCTH (DEpPMEHTOB B KPOBHU U CJIIOHE C AMArHOCTHYECKOH LIETIBIO.

MHoxecTBeHHbIe hopMbl pepMeHTOB. M30(hepMeHTEI.

DepMeHTHI KaK aHAJMTUYECKHE peareHTbl B JaOOpaTOPHBIX HMCCIEJI0BaHUSIX,
UMMOOHIIH30BaHHble (GepMeHTbl. DepMeHTbl KakK JIEKapCTBEHHBbIE CpE/ICTBa.
[TpuMeHeHHe HEepPMEHTOB U UX UHTMOUTOPOB B CTOMATOJIOTHH.

2. Bseanenne B mMeTaldoJIu3M. Buosornueckoe OKHCJIEHHe.
LlenTpaJjibHble MyTH MeTa00/IH3MA

2.1. Bseaenne B Mera0oau3mM H OuHodHepreTHKy. LleHTpanbHbIe MYyTH
meTaboHM3Ma

[Tousitie o MeTaboiu3me, mMeTaboJMuecKUX MyTsAX. MeTojbl HCCiIeq0BaHus
oOMeHa BelIecTB, UCCIENOBaHUE HA LEJIOM OpraHM3Me 4ejloOBEKa, opraHax, cpesax,
KJIETOYHBIX KyJbTypaxX. ['oMoreHaTbl TKaHel, (paKLUMOHUPOBAHHE T'OMOIECHATOB,
cyOKJIeTOUHBIE CTPYKTYpbl. Bblienenne MeTaboIUTOB U (EPMEHTOB, ONpEe/ieHHEe
T10CJIEI0BATEILHOCTH MpeBpalleH’i cyOcTpaToB.
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CBs13p MeXIy aHAO0OJIU3MOM U KaTabonn3MoM. Cxema KkaTtaboau3Ma OCHOBHBIX
BEIIECTB: YIJICBOAOB, XUPOB, OekoB. [ToHATHE O crieUU(PUUECKUX W LEHTPAJIbHBIX
MyTsAX MeTabosu3ma.

OxucnuTenbHOE nexapOOKCHUIMpOBaHHUE nupyBara: MIOHSITHE 0
NoJU(pEepPMEHTHBIX KOMILIEKcax. Poib KopepMeHTOB.

Ilukn TpukapGoHoBeiX KucnoT (LITK, JMMOHHOKMCIBIA —LMKI) — Kak
3aBepLIAOIMi JTan KarabojnM3Ma aleTHIIbHBIX (parMeHTOB, O00pa3yeMbIX IpH
pacrmazie yrJeBOJIOB, JHUIHMIOB M aMHUHOKMUCIOT. Xumusm peakuuii L[TK u ero
kmoueBble pepmentsl. OcHoBuble ¢yHkuun LITK B knerke: karabonuueckas,
anabonuyeckasi, Bogopoaoaonoptas. JHepretuueckuil Beixon LITK. CtpykrypHas u
(QyHKIMOHATbHAs  CBA3b C  MMTOXOHIPHAJbHOM  JIBIXaTEJbHOW  LEIBIO.
AHarjaepoTU4ecKue peakLuu.

2.2. bwuoJsornyeckoe oKHcjIeHHe

Buosoruyeckoe OKHCIIeHHe (TKaHeBOE JbIXaHHWE) KaK COBOKYIHOCThb
OKHCJIUTEIEHO-BOCCTAHOBUTEIBHBIX TPOLIECCOB, OCYILECTBIIsIEMas C BOBJICYEHHEM
kucnopoaa. CucreMa MHUTOXOHIPHAIBHOIO OKUCIEHHs (AbIXaTelbHas LEMb) Kak
OCHOBHOM CIOCO0 yTHJIM3aLUK KUCJIOPOJa B KJIETKaX.

KoMmnoHeHTsI abixarenbHoi end. KodepmeHnTHble pyHKIMU BUTaMHMHOB PP 1
B,. JlpixarenbHas Lelb KaK MHOTO3BEHBEBAsi CUCTEMa TPAHCIIOPTa JABYX IPOTOHOB U
JBYX OJIEKTPOHOB OT OKHC/sIeMOro cyOcTpara Ha KHCIOpPOA € 00pa3oBaHHEM
MOJIeKYJIbl BOJbL. [TonpepMeHTHbIE KOMILJIEKChl MUTOXOHIPHUH.

ComnpsbkeHHe  OCBOOOXKIEGHHS ~ DHEPrMM B JbIXaTelIbHOM  Lenu ¢
UCTIONB30BAaHMEM  ee  Juld  OuocuHTe3a  ajeHosuHTpudochopHoit  (ATD)
(oxucnurensHoe  Qocdopunrponanue). Koappuument P/O  xak rnokaszarenb
3(Q(EKTUBHOCTH 3TOTO COMPSKEHHSA. XEMHOCMOTHYECKas TEOpHUsl COMPSIKEHHUS.
WHruburopsl ¥ pa3o0LIMTENH MPOLIECCOB TKAHEBOI'O JbIXaHUS W OKHCJIUTEIIBHOTO
dochopunuposanusi. [Torpebutenu sueprud AT® (M pPaBHOBECHBIX C HEW HHbBIX
MaKpO3proB): MpOLECChl OHOCHHTEe3a, AKTHBHBIH TPaHCHOPT 4Yepe3 MeMOpaHbl,
MexaHH4eckoe (MBILIEYHOE) TBUKEHHUE.

BHEMUTOXOHIPUAILHOE OKUCIEeHHe KaK MUHOPHBIA IyTh OMOOKHCIIEHHS,
obecreynBarolMi BKIIIOYEHHE KUCJIOpOoAa B MOJIEKYIY OKHCIS€MOro BeLIeCTBa.
MexaHU3MBbl OKCHUT€HA3HOTO OKMCIeHHs. MOHOOKCHreHassl (TMAPOKCHJIA3bl) U
IUOKCUT€HAa3bl, UX BakHel e cyocTpaThl. | MAPOKCUIMPOBAaHUE MPOJIMHA U JIM3UHA
B MOJIEKyJaX MNpe/lIeCTBEHHUKOB KoOJUIareHa M 3JIacTHHa; ydactue BuTamuHa C.
[UapoKCUIMpOBaHHE CTEPOUAOB TNpM  OHOCHHTE3€  CTEPOMIHBIX  TOPMOHOB.
Oxcupaassl, MX cybcTpatel W Ouosioruueckas pojb. (OOpasoBaHue MepoKcHia
BOJIOpO/JA.

3. OOmeH u ¢pyHKUHH YIIEBOAOB

3.1. VYraeBoabl. OcHoBHbIe NyTH MeTaboau3mMa ra0Kko3bl. OOmen
rJIHKOreHa

VrieBoasl U ux kinaccudukanus. CTpyKkTypa U (pyHKLMH yIJI€BOJIOB B COCTaBe
’KMBBIX OPraHU3MOB.

VrieBoas! MUIMKA KaK OCHOBHOW MCTOYHMK JHEPTUU IS KU3HEACATECIIBHOCTH
opraHu3Ma 4esoBeka. [lyTn Merabonuszma MOHOCaXapuIOB I0CJIE MX BCAChIBAHUS B
KuleyHuke. [leyeHb M MBILILBI KaK OCHOBHbBIE MeCTa JICTIOHUPOBAHUS YTJIEBOAOB.
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Du3noIoruiyecKue KOHIOCHTpAlUXU TIJIFOKO3bl B KpPOBHU YE€JIOBEKA MW METOAbI €€

OnpeieNIeHHUS.
[naBHple  myTd  Merabonu3Ma  [JIIOKO3bl:  OWMOCHHTE3  TJIMKOIEHa,
neHTo30(ocgaTHbIN nyTh (rexco3oMoHodochaTHBIMH, aroTOMHUYECKHA );

JMXOTOMHUYECKHH MyTh (rekco3o0uchocdaTHblil, IMXOTOMUYECKHH), TIIOKY POHOBbIM
nyTh. [ eKCOokMHa3za Kak KJIoueBOH (EpMEHT, JIMMUTHUPYIOIIMHA COBOKYIIHYIO
CKOPOCTh BcCeX MyTed MeTabosid3ma MUIOKO3bl. POJIb TUIIOKOKHMHA3bl B IEYEHH.
Heo6paTuMOCTh FréKCOKMHA3HOM peakLuu 1 00XOAHON 0OpaTHBIN My Th.

CBoiicTBa M pacHpoCTpaHEHUE TJMKOreHa KaK pe3epBHOrO IoJiMcaxapuia.
buocuHTe3 riuMkoreHa. [ JIMKOreHCHMHTa3a Kak MyHKT BTOPUYHOIO KOHTPOJIS Ha ITyTH
OMOCHHTE3a TNIMKOTeHa; MEXaHU3MbI €€ aJlJIOCTepUUYeCKON perysuud. Mobunusauus
IJIMKOreHa. AJIJIoOCTepHYecKhe cBolcTBa TiukoreHdocdopuiassl. Ponp vHCynMHa,
IJIFOKaroHa v aJpeHajrHa B peryJssiui pe3epBUPOBAHMs U MOOMIIM3ALIMU [NIMKOI€Ha.

3.2. JIuxoromuueckuii pacnaja riawko3bl. [JilokoHeorexnes

JIMXOTOMHUSI - JOMHUHHUDYIOIIMA myTh Karabonu3Ma rimoko3el. OO1wuas
XapaKTEePUCTHUKA 3TAMOB IUXOTOMHH B aHA3POOHBIX YCIOBUSX. [ JIMKOIU3, CIUPTOBOE
Opokenue. Jlokanu3aluus B KJIETKE U XMMHU3M peaKLUd TIJTIMKOIM3a U CIUPTOBOIrO
OpoxeHus. [ TMKOJMTHYECKAs OKCHIOPENYKIMsSl KaK MeXaHM3M, oOecreyrBaroLIvi
BO3MOXKHOCTh pacraja TJIIOKO3bl (WJIM TJMKOreHa) 10 JakTara ©Oe3 y4acTus
kuciopona. OOpaTUMOCTP M JHEPreTHMUECKUHM BBIXOJ peakUud TIJIMKOJIK3a.
AHa’pOOHBIN IITUKOJIU3 KaK €JMHCTBEHHbIH UCTOYHUK AT® B sapuTponHTaX.

AspobHoe okuciieHue roko3sl. OcHoBHbIE dTanbl. PochodpyKToKHHA3A KaK
MYHKT BTOPHYHOIO KOHTPOJISL AMXOTOMHH, €€ aJUIOCTEPUYECKHe CBOMCTBA.
OxucnurenpbHoe nekapOoKcuarupoBanue nupoBuHorpagHoi kuciaorel U LITK kak
9Tarnbl a3poOHOro pacrnajaa rioKo3bl. Pojib MUTOXOHAPHAIBHON JABIXaTENBHON LENH
(bepMEeHTOB B OKUCJIEHUH TIFOKO3BI.

OO0xonHble oOpaTHble MyTH HEOOpaTUMBIX CTaAWK LUTOIUIA3MAaTHYECKOIO
sTana AMXOTOMHH. [ JIIOKOHEOreHe3 Kak crnocod CHHTe3a YIJIEBOJAOB M3 JPYTruX
BewlecTB (MeTaboMTEl aMUHOKHUCIIOT, rknepon). [TupyBaTkapbokcunasa: Kio4epas
pollb B TJIIOKOHeOreHe3e, akTuBauusi Mosekyjgamu aunetuin-KoA. Cymmaphoe
ypaBHEeHHE OMOCHHTE3A TJIFOKO3bI U3 MUPYyBaTa U €ro dHepreTUUecKuii OanaHc.

3.3. BropuuHble nyTH 00MeHa r10Ko3bl. Peryasinua oOMena yriieBoaos.
Oco0eHHOCTH YTH/IN3ALHH YI1eBO10B OaKTepUsIMH NOJOCTH PTA

[TentozodocdarHelii  MyTh, €ro JoKaau3auuss B  KjieTke. XHMH3M
OKHMCIIUTEJIBHOTO 3Tarna MyTH, €ro JUMUTUPYIOLIEE U PEryJISTOPHOE 3BEHbBS, POJib B
Ka4yecTBe MCTOYHHUKA BOCCTaHOBJICHHOM bopMbI
HUKOTHHaMUIaAeHUHAUHY KIeoTuadochara (HAID). OOwas cxema
HEOKMCJIUTENILHOM YacTh MyTH; ero oOpaTUMOCTh, poJib B 00ECTIEUEHHH PaBHOBECHS
MEXIy IpoleccaMu O0pa3oBaHUs M YTHUJIM3AlLMH Pa3IHYHBIX MOHOCAXapH/IOB.
[Cnuuepansaeruadochar Kak OAWH W3 IYHKTOB CONPSDKEHWS pasHbIX MyTeH
MmeTtaboausma. [ons nmeHtozodocdaTHOro nNyTH B CyMMapHOW yTHIIM3ALUH TJIHOKO3bI
KJIETKAMH Pa3HOTO THUIIA; MEXaHW3Mbl €ro aBTOHOMHOH  CaMOperyJsLuH.
DyHKIHOHANBHAS pOJIb IYTH B KJIETKaX OJKMPOBOM TKaHHW, TMEYEHH, KOPBI
HaJAMOYCYHHKOB U TMOJIOBBIX )KeJie3, B OQPUTPOLIUTAX.
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[TyTe TJIIOKYPOHOBOW KHCJIOTBI, OCHOBHBIE pEaKLMH, OHOJOrHYecKas poib,
CBsI3b C MIeHT030(0oc(aTHBIM U APYTUMHU My TSIMU OOMEHA TTIFOKO3BI.

ABTOHOMHAsl CaMOpETyJAlus MeTaboNu3Ma YIJIEBOAOB. JHEpreTH4ecKuit
3apsal KJIETKH KakK BaKHEMIIMH (akTop camoperyJsisslMH HMHTEHCHBHOCTH pacrnana
(yTunu3anMu)  yriaeBofoB. HampaBneHHOCT  MPOLIECCOB  MpH  MHTEHCHBHOH
MBILIEYHON paboTe, B COCTOSHUU TOKOS, MPU U30BITOYHOM YIJIEBOAHOM IMTaHHWH Ha
(boHe MaJONOABUIKHOIO 00pa3a U3HH.

Ponb BuTamunHa B| B oOmMeHe yrieBooB.

[opMmoHanpHasi peryjsuds Mertabosnu3ma yriaeBonoB. Beaymas  poinb
WHCYJIMHA, TIepBUYHBbIE MEXaHWU3Mbl €ro JeHCTBHUS; CTUMYJISALMSA MNOTPeOIeHHs
TJTIFOKO3bI KJIETKAMH M THITOTJTHKEMU3UPYIOIIHH 3¢ DeKT.

['OpMOHBI, TOBBIIIAIOLIME KOHLUEHTPALMIO TJIFOKO3bI B KPOBH: TOPMOHBI
OIOCPENIOBAHHOIO (TUPOKCHH, THPEOTPOINHH, KOPTUKOTPOIHMH, COMATOTPOIMH) H
npsMoro  (aapeHaluH, TJIIOKaroH, TIJIIOKOKOPTUKOCTEPOM/IbI) BO3AEHCTBHS Ha
MeTaboJIu3M yriieBoAoB. MoJeKyysipHble MeXaHU3Mbl JI€HCTBUS 3THX TOPMOHOB.
AHTaroHusM W CHHEpPru3M ¢ HHcynuHoM. Omnocpelyemble aJeHUIATIMKIIa3HOM
cucteMoi MeTaboauveckue >(PQeKTbl TIOKaroHa M ajgpeHajvHa B I€YEHH U B
MBILLIEYHOH TKaHH.

KonuyecTBeHHOE onpeiesieHUe TIIFOKO3bl B KPOBH U MOYE.

Oco0EHHOCTH YTHIIM3allMK YIJIEBOJOB OakTepusiMu Mojaoctd pra. CuHTe3
IIMKOT€Ha U BHEKJIETOYHBIX MMOJMCaxapuIoB (AeKCTpaH, JeBaH), Ha3HAYEHHE ITHX
nporieccoB. OOMeH caxapo3bl y OakTepuii, cBf3b ¢ H3MeHeHueM pH poToBoi
’KHJIKOCTH U pa3BUTHUEM KapHeca.

4. O6MeH M PyHKUHH JTHITHIO0B

4.1. Knaccupuxkauus aunupoB. IlepeBapuBanue H  BcacbiBaHHe
JIMITH0B

[Tonsatue o nunuaax, ux kinaccupukanus. CTpykTypa U (YHKLHH NPOCTHIX
CJIOKHBIX JTUMHUA0B. Dochonunuabl U NIMKOIUITMIBL.

[lepeBaprBaHie JIMIMKUIOB: SMYJIBIMpOBaHUE, (DEPMEHTAaTHBHBIA T'MIPOJIH3,
MuLeTooopazoBaHie. Ponb okemuHbIX KucaoT. Hapylienuwe nepeBapvBaHUs U
BCAChIBaHUs JIMITUIOB.

PecuHTe3 TMMUAOB B KJIETKAaX KUILIEYHHUKA.

4.2. BHYTpPHK/IeTOYHBbIi OOGMEH KHPHBIX KHCJOT. JHKO3aHOMALI H HX
poJb B peryJsiiuu MeTado/u3mMa H PH3HO0I0rH4ecKHX QyHKUHH

MexaHu3Mbl aKTHBUPOBAHHUS KUPHBIX KUCIOT. TpaHCIOPT »KUPHBIX KHUCIOT B
MUTOXOHJIPMH, POJIb KapHUTHHA. B-OKHCIEHHE JKMPHBIX KHCJIOT - CreLU(pUUECKHii
MyTh KaTaboJUu3Ma XKUPHBIX KUCIOT. PepMeHThl B-okucienus. CBs3b B-OKUCIEHUS C
(GepMeHTaMH TKaHEBOI'O MbIXaHMS, YHEPreTHUeCKUH BBIXOJ [B-OKHCIIEHHUS JKHUPHBIX
KUCJIOT.

[TyTu WCHOJB30BaHKMS AKTUBHOW YKCYCHOW KHCJIOTHI. BHOCHHTE3 >KMPHBIX
kucnoT. OcOGEHHOCTH CTPOEHMSI CHMHTETa3bl XUPHBIX KUCIOT. Ponpk myrel oOmeHa
[JIFOKO3bI B CHHTE3€ JKUPHBIX KHUCIOT. BBICOKOHENpPEAEabHbIE KUPHBIC KHUCIIOTBI -
He3aMeHHMbIe (haKTOpbl MUTaHUS.
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MeTtabonusm apaxuJ0HOBOU KHUCJIOTHI. buocunres 1KO03aHOHUI0B
(mpocTarnaHauHbl, MPOCTAUMKIWHBI, JEHKOTPUEHBI, TPOMOOKCaHBI) M  HX
Ouojoruyeckas poJb.

4.3. OOmeH xoJjiecteposia. KeroHoBble TeJ1a

Buonorudeckas posb xojecreposa. CuHTe3 Xonecreposia. Peryisuus cuHTesa
xosiectepoJia. [TyTH BbIBeJeHHsI XOJIeCTepoJla U3 OpraHu3Ma 4YejloBeKa.

KeToHOBBIE Teja KakK ajlbTEPHATMBHbBIMA TJIFOKO3€ JHEPreTHYECKUH MaTepHall.
O6paszoBanue [B-ruapokcu- B-metunriytapui-KoA npu  ux OHOCHHTE3e B
MHTOXOHAPHUSX MeuyeHU. MexaHu3M YTWUIM3alUUU KETOHOBBIX T€J B APYIMX TKaHSX.
Mertombl onpesesieHndss KETOHOBBIX Tell B KpOBU U Moue. KeToHeMHs U KETOHYpHs Y
3JIOPOBBIX JIFOJIeH U MIPU caxapHOM auaderTe.

PesepBupoBaHie U MOOWIM3ALMs KUPOB B JKUPOBOM TKaHM: POJib, MEXAHHU3M,
rOpMOHAJIbHAs peryJisuus. TpaHCIOPT JKUPHBIX KHUCIOT B KpoBH. Hapyuenue
IPOIIECCOB JETIOHUPOBAHUS U MOOWIIM3ALIMH KUPOB MTPH 0XKUPEHHUH.

4.4. TpaHcnmopT 5K30TeHHbIX H OJHIOreHHbIX JunuaoB. IlaTosiorus
JIMMTHIHOT0 00MeHa

XHUJIOMHKPOH KakK TpaHCTIOpTHasi popma 3K30T€HHBIX JTUITHIOB.

CuHTe3 JMIUAOB B MeueHH U oOpa3oBaHHeE JIUIIONPOTEMHOB OYE€Hb HHM3KOMN
mwiotHoctd (JITTOHIT). Karabonusm TpuauuiarivueposaoB B COCTaBE TPAHCIOPTHBIX
dbopM. JlunonpoTenHaunasa u ee poJib.

Tpancropt xosecteposna B kpoBH, posib JIITOHII, nunonpoTeMHOB HU3KOM
TUIOTHOCTH W JIMIIONIPOTEMHOB BBICOKOM IJIOTHOCTHM B MEXaHU3MaX TPaHCIIOpTa
XojiecTepojia B opraHu3Me uvenoBeka. [IpeBpalleHue Xojecteposia B IKEIYHBIE
KUCJIOTHI. BeIBeieHHe XosiecTeposia U3 opraHu3ma yesoBeka. [ unepxosecrepoieMus
H ee mnpuuyuHbl. JKenmuekameHnHas OoJje3Hb. BuoxuMuyeckHe OCHOBBI JIEUEHHUS U
NpopHIAKTUKH TUIIEPXOJIECTEPOIEMUHU U aTepOCKIIepO3a.

x O6mMeH npocThIX 0€JIKOB H AMHHOKHCJIOT

5.1. IlepeBapuBanue OeakoB. Poab mnpoueccoB mnporeoausa. Ilyru
HCIOJ/Ib30BAHUSI aMHUHOKHCJIOT B KJIETKe

O61ass XapakTepucTHKa M KiacCH(HKalMs MPOTEOIUTHYECKUX (DEPMEHTOB.
Cy6cTparHas criequdpuuHOCTh MpoTenHa3. Manocneu(puyHble IPOTEUHA3bl, UX POJIb
BO BHEKJIETOYHOM (THIIEBapeHHe) W BO BHYTPUKIETOYHOM IIpoTeojuse. Poib
nu3ocoM. ToranbHBINH MPOTEOU3, ero oduiednonornyeckoe 3Ha4yeHrue. MexaHn3Mel
3alIMTEl  OT H30BITOYHOTO TMPOTEOJIM3a: IPOCTPAHCTBEHHOE  pasrpaHUYeHHe
(KoMmapTMeHTalu3alus); OHOCHHTEe3 OelkoB B (QopMe MpeAlIeCTBEHHUKOB;
NIOCTCHHTETHYECKass KOBajieHTHas Moaudukanus OenkoB (TIIMKO3WIMPOBaHHE,
aMHJIUpOBaHKe, alleTUIIUPOBAHKE U JIp.); UHTUOUTOPBI IPOTEUHA3.

Bricokocrennduunble  mpoTenHasbl.  OrpaHUYeHHBIH  NPOTEOJIHM3,  €ro
Oouonoruueckoe 3HaueHwe. Poab  BBICOKOCMEUM(UYHBIX  BHYTPHKIIETOYHBIX
NpOTeHHa3 B OOECMeYeHHH MOCTCHHTETHYECKOrO CO3peBaHMs OejiKa, MPOLECCHHT
Tpe/ILIECTBEHHUKOB KOJIJlareHa W 3J1acTHHA. BHeKJIeTouHble BBICOKOCTIELM(DUUHBIE
nporerHasbl. CyGcTpaTHas u30MpaTeIbHOCTh MpoTea3 Kak (akTop (popmMupoBaHHs
BHEKJIETOYHBIX MIPOTEOJIMTUUECKUX CUCTEM.
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Ponb orpaHM4YeHHOro MPOTEOJM3a B MOJIEKYJSIPHBIX OCHOBaX NeATEbHOCTH
HEPBHOW CHCTEMBI: 3HIOPMUHBI, SJHKe(ANTUHBl U Apyrue (yHKIHOHAIBHO aKTHBHbIC
MEeNTUIBI.

[IpoTenHasbl KelyJOYHO-KUILIEYHOrO0 TpakTa. BcacklBaHMEe aMUHOKHUCIIOT.
['HueHue 0eIKOB B KMILICYHHKE.

AMUHOKHCJIOTHBIN (DOHJ KIETKH U MyTH €ro UCMOJIb30BaHus.

5.2. BHyTpuKJ/JeTOYHBIiH 00MeH aMHHOKHCI0T, CHHTE3 aMHHOKHCJIOT

MexaHu3Mbl KaraboJsin3ma aMUHOKHCJIOT. TpancamuHupoBaHue,
aMuHOTpaHCc(epas3bl. TkaHeBas ¥ BHYTPUKIIETOUHAs CcreUU(UIHOCTh TPaHCAMHHA3 U
ee 3HaueHHUe.

[IpsiMoe W HempsiMOe Jie3aMUHHpPOBAaHUE aMHUHOKHUCIIOT. buosornyeckas poJb
Je3aMUHUpoBaHus. LleHTpajpHas pojb TJIyTAMUHOBOW KHUCJIOTBI B OOMEHe
aAMUHOKHCIJIOT.

XUMH3M  1eKapOOKCWJIMpOBaHUS W BaxkHelluMe  AeKkapOOKCHIa3bl
AMHHOKHMCJIOT, CIIEKTP UX CyOCTpaTHOW crielu(pUIHOCTH U HeoOpaTUMOCTh ACHCTBHS.
Poner ButamuHa Bg. BuoreHHble aMHHBI: MeQUATOpPHblE U Apyrue GyHKLUH.
WMuakTuBaluss aMHUHOB C  ydacTheM  aMuHokcuzaas.  I[IpocrpancTBeHHOE
pasrpaHuueHue JeKkapOoKcuia3 U aMUHOOKCHIA3.

[Tyt ucnonb3oBaHusi 0€3a30TUCTOrO OCTAaTKa aMMHOKHUCIIOT: CUHTE3 HOBBIX
aMHHOKHCJIOT, 00pa30BaHKe IIIIOKO3bI (INIMKOT€HHbIE aMUHOKUCJIOTHI), 00pa3oBaHKe
KETOHOBBIX TeJ (KEeTOreHHble aMUHOKHUCIIOTHI), MIPSIMOE OKMCIIEHHUE, NPEBPALIEHHE B
JUNUABI IPU HApYLUEHHUsIX OEJIKOBOIO MUTAHMUS.

5.3. OO0e3Bpe:xxHuBaHHEe aMMHAKa

OcHOBHBIE HCTOYHUKH aMMHaka B opraHusme 4yesnoBeka. [ITyTu BpeMeHHOro u
OKOHYaTeJbHOro o0e3BpexuBaHHUs amMmHuaka. CHHTe3 MOYEBHHBI B II€YEHH, €ro
MUTOXOHApPUAJIbHbIE W IMTO30JIbHbIE 3BEHbs. PeakuuMu TpaHCAaMHUHHUPOBAHHUS M
pereHepalMyd acrnapraTa Kak MEXaHU3M COIPSDKEHHs LHUKJIa CHHTE3a MOYEBHHBI C
IMKJIOM HEMNpSMOTO JIe3aMHUHUPOBAHUS M C LMKIOM TPUKApOOHOBBIX KHMCJIOT.
[1I0K030-aJJaHMHOBBIM LIMKJI, €ro pojib B TPAaHCIOPTE aMMHUaKa C KpPOBBIO.
OO6pa3oBaHue acniaparuHa 1 riyramuHa. Posb riyTaMuHa B MOAE€p)KaHUK KHCJIOTHO-
OCHOBHOT'O COCTOSIHUSI opraHu3Mma uyesioBeka. CyTouyHasi SKCKpELMs MOYEBHMHBI U
aMMHaKa ¢ MOYOH.

Jlpyrue azotcozepikalye HeOeNKOBbIE MOJIEKYJIbl MJIa3Mbl KpPOBH, 3HAY€HHE
OIpEEJICHUS UX COLEPIKAHMUS.

6. O6men HykJieonporenHoB. CTpoeHHe H CHHTE3 HYKJIEHHOBBIX
KHCa0T. BuocuuTes 6esikoB. MeToabl MOJIeKYJIAPHOH OHOIOTHH

6.1. CrpoeHue u 00MeH HYKJIEONPOTEHHOB

HcTopusi OTKpBITUS HYKJIeOnpoTeuHOB. HyKi€eHHOBBIE KHCIOTBI, pa3Id4us
Mexay ae3okcuprbonykienHoBoi kuciaoroi (JJHK) u puboHyk/I€MHOBOM KHCIOTON
(PHK). OcoOeHHOCTH MEepBUYHON CTPYKTYPbl HYKJIEMHOBBIX KHUCIOT. CBA3b MEXIY
HYKJICOTUJaMHU.

BropuuHasi CTPYKTypa HYKJIEMHOBBIX KHUCJIOT: OCOOEHHOCTH BTOPUYHOM
crpyktypsl JIHK u PHK, Tuns! cBsizeit, CTaOUAM3UPYIOLIKHX BTOPUYHYIO CTPYKTYpY.

TperuuHast CTpyKTypa, posib O€NKOB B OpraHM3alMU IPOCTPAHCTBEHHOM
CTPYKTYPbI HYKJIEMHOBBIX KMCIOT. MeTObI UCCIEI0BaHUS CTPYKTYPbl HYKJIEHHOBBIX
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kuciot. Ctpoenue pudocoM. IMomupubocomel. MHbopmocoma u MatpuuHas PHK,
tpancnoptHas PHK, ux ctpoenue u gpynkunu. CTpoeHHe XpoMOCoM.

Pacnan HykjaeMHOBBIX KHCJIOT. Hykneasel jxesyIOYHO-KUIIEYHOrO TpPAaKTa.
Pacmajg mypHHOBBIX HYKJICOTHIOB — KCaHTMHOKCHMAasa. MoueBas KuCioTa Kak
KOHEYHBIH MPOAYKT KaTabojuM3Ma MypHHOBBIX OCHOBaHMH y mpumaroB. Pacmasn
MUPUMHUIUHOBBIX HYKJIE€OTHIOB 10 KOHEUHBIX TPOAYKTOB.

[TyTv cuMHTE3a HYKJIEOTHIOB (M3 TOTOBBIX MPEALIECTBEHHHKOB M de novo).
CuHTe3 mypHHOBBIX HykieoTuaoB. CyOcTpaThl CHHTE3a, KJIOYEBbIE (EPMEHTHI W
peryyisiusi CHHTe3a IypUHOBBIX HyKJIeoTHIOB. IlpeiacraBieHus O CHHTE3E
NUPUMHIMHOBBIX HYKJIEOTHIIOB: cyOcTpaThl M (epMeHThl cHuHTe3a. Hapyumenus
oOMeHa HyKJIEOTHIOB.

6.2. buocHHTe3  HYKJIEMHOBBIX  KHCJOT H  OeakoB.  Meroabl
MOJIeKYJIsipHO# OHOJIOrHH

Cunre3 JIHK: cyGcrpathl, ¢epMeHTBI, YCIOBUs CUHTe3a. Peryukauus Kak
croco0 mepenadyd MHGOpPMALUMU OT MaTpHULbl K NPOAYKTY peakuuu. MeXxaHHu3Mbl
perynsuun peruikaiun. OOpaTHas TpaHCKpPUILKs, Ouojoruyeckas pojb 00paTHOM
TPaHCKPUIILIUH.

Buocuntes PHK (tpaHckpumuusi): cyOcTpaTbl, (EpMEHTBI, YCIOBHS
TPaHCKPUMIKK. TpaHCKpunuus kak cnoco® mnepenaun uHpopmauuu ot JIHK Ha
PHK. BuocunTte3 pubOCOMHBIX, TpaHCHOpTHbIX U MarpuuHbix PHK. Mexanusmel
peryJisiliii TPaHCKPUIILUH.

Buocunres 6enkoB. buosornyeckuii (aMMHOKUCIOTHBINA, HYKJICOTUAHBINA) KOX
M ero cBoiicTBa. AnantopHas posib TpaHcniopTHoi PHK. Pekornunus. MexaHusMmel u
STanbl TPAHCHALMH. Perynsuus TpaHCISLMU. YHUBEPCAIbHOCTh OHMOJOrHYECKOro
KOJa M MeXaHu3Ma CHuHTe3a O0elKOB. AHTHOMOTMKM — WHIUOMTOpBI CHUHTE3a
HYKJIEHHOBBIX KHUCJIOT U O€JIKOB.

[ToctTpaHcnsiivonHass Monaudukanus OenKoB, BHUIbI, pOJb B CHHTE3€
KOJlJIareHa M 3JIaCTUHA, CEKPETUPYEMBIX O€JIKOB POTOBOH KUIKOCTH.

[TonrMepasHas LenHas peakiys Kak MEeTO/ MOJIEKYJIIPHOM OMOJIOTHHM: 3Tallbl U
npuMeHeHre. KinoHupoBaHue, reHHast MHKEHEPHSL.

T Peryasiuusi oomeHna BeuwecTs. BHOXHMHSI TOPMOHOB

7.1. OcHOBHbIE MeXaHH3Mbl peryjsiuuu meraboausma. MexaHusm
AefcTBUSA TOPMOHOB

3MeHeHHe aKTUBHOCTH (epMeHTOB (aKTMBMPOBAaHWE W HMHIMOMpOBaHHE),
M3MEHEHHE KOJIMUeCTBa (EPMEHTOB B KieTKe (MHAYKLHsS W PENpeccus CHUHTE3a,
M3MEHEHHE CKOPOCTH pa3pyllieHHss (EepMEHTOB), HW3MEHEHHWs IPOHHMLAEMOCTH
KJIETOYHBIX MeMOpaH.

FopMoHanbHas pEryyslus Kak CpeACTBO MEXKIETOUHOM M MeKOpraHHOH
KoopAuHalUd oOMeHa BeuwlecTB. KIETKU-MHUINIEHH M KJIETOYHBIC PELENTOPbI
TOPMOHOB.

Knaccudukanuss TOPMOHOB 10 XHMMHYECKOHM CTPYKType, TNO MECTy
o6pa3oBaHus, 1O MexaHusMy JedcTBHA. OCOOEHHOCTH MeXaHu3Ma [JeHCTBUS
rOPMOHOB 0€JIKOBOM, MENTUAHON U aMUHOKHUCJIOTHOW MIPUPO/IBI.

KieTKu-MUILEHM W KJIETOYHble pelenTopbl ropMoHOB. IlocpenHukun B
NEeUCTBUM TOPMOHA Ha KIETKY: LUMKJIMYECKHE ITypMHOBBIC HYKJICOTH/bI, HOHBI
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KaJIbLIUsA, MPOLYKTbl TuAposinza ¢(ochaTuaAUIMHO3UTONOB. [IpoTeMHKHHA3bl U KX
pOJIb B MEXaHHU3MaX U3MEHEHHUS] aKTUBHOCTH (DEPMEHTOB.

MexaHu3M JEWCTBUS TOPMOHOB CTEPOMIHOM MPUPOJbl. BHYTpPUKIETOUHBIE
peuenTtopsl. BiusiHue Ha CUHTE3 OEJKOB.

7.2. CrpoeHue, MexaHM3M [eiicTBHA M BJ/IHSIHHe Ha oOMeH BellecTB
BaKHeHIIHX TOPMOHOB

['opMOHBI, BiausOLIME Ha OOMEH MHHEPaJM30BaHHbIX TKaHed. Hapywenwus
(GYHKLUMM SHAOKPUHHBIX JKeje3: THMep- U TUIONPOLYKIHUs TOPMOHOB, oOIue
NPUHLIMIIBI JIEYEHUS.

8. Buoxumus oTae/IbHbIX TKaHel U OPraHoB

8.1. buoxumusi KpoBH

@opMeHHbIe 2JIeMEHThI KpoBU. Pa3HOBUAHOCTH U MPOU3BOAHBIE FEMOIIOOMHA.
TpancropT kuciopona ¥ JIByOKHUCH yriepoaa KpoBH. OCOOEHHOCTH HacChILLEHHUs
reMoryioOMHa KMCJI0pOAOM M yrapHbIM ra3oM. I unokcus.

[Tnasma kpoBH M ChIBOpoTKa. benku mimazmel kpoBu. Knaccudukauus mno
GbyHKIMSM OeNKOB KpOBH: TpPAHCIOPTHbIE Oesikk, OeIKH CHUCTEMbl KOMILIEMEHTA,
KHHHHOBOW CHUCTEMBI, CBEPThIBaHMS, (UOPUHOIN3A, UMMYHOTJOOYJIHHBI, O€nKH -
UHTHOUTOPBI MpOTeosu3a. beslku mia3mMbel — HCTOYHUK aMUHOKHUCIIOT TP FOJIOJaHHUH.

CgeptbiBanue KpoBH. COCyAMCTO-TPOMOOLMTApPHBIA W  KOAryJsI{UOHHBIN
remocta3. Poiib TpoMOOLMTOB B Mpoleccax remocraza. BHYTpeHHsSII U BHELLUHSS
CUCTEMBl KOAryJsIIMOHHOro reMocrasa. KackaaHbplii MeXaHM3M aKTHBHPOBaHHUS
(bepMeHTOB, y4acTBYIOLLUX B CBEpPThIBAaHUM KpoBU. Posib BUTamuHa K B cBepThIBaHUH
kpoBH. [TpoTHBOCBepTHIBatOIIME CUCTEMBI. [ eModunuu U TPOMOO3BI.

3HaueHWe OMOXMMHMYECKOro aHajlu3a KpPOBHM B XapaKTEPUCTHUKE COCTOSHMS
3I0pPOBbS YEJIOBEKA.

8.2. buoxummus nevyeHu

Ponb meveHn B oOMeHe yrJieBOJOB, JUIMKUI0B, aMUHOKHCIOT. CHHTe3 OekoB
TUIa3MBbl B [IEYEHHU.

Peakiuu o0e3BpexvBaHUs BEUIECTB B Me4yeHU. Poib MHKPOCOMHOIO
OKHCJIEHHSI B peakuusix oOe3BpeKuBaHUs. AKTHBHasg TJIIOKypOHOBas M CepHas
KHUCJIOTBI B peakuusx oOe3BpexkuBaHus. Peakuuu 00€3BpeKHMBaHUS IIPOJIYKTOB
THUEHHUS], TOCTYNAIOLIMX U3 KUILEYHHKA.

Posb nmedyeHud B oOMeHe rema. Peakuuu cuHTe3a rema, cyocTparsl, (PEpMEHTHI.
Peakuuu pacraja rema, «IpsiMmoii» U «HenpsiMoit» ounupyous. Hapyuenus obmena

OunupyOuHa.
8.3. buoxumus MbIl
Benku MHOGUOPHILT, 0COOEHHOCTH AMUHOKUCJIOTHOTO cocTasa.

MornekynspHass cTpyktypa MuUopuOpuina. benku capkoriasmel, OTAEbHBIE
NpeICTaBUTENH, UX cTpoeHue U GyHKuuKU. HebenkoBele Bel1eCTBA MBILILL.

Oco0eHHOCTH SHEepPreTHYeCKOro 0OMeHa B MbILILAX.

8.4. DbuoXHMHS cCOeIHHHTEbHBIX TKaHel H 3y00B

KeTku coeIMHUTENBHBIX TKaHel, 0COOEHHOCTH MeTabosau3Ma. XUMHUYECKUH
COCTaB MEXKJIETOUHOTO BelecTBa. benku coennHuTenpHbIX TKaHed. KosnareHn kak
[JIMKONIPOTEMH: BapuaOeIbHOCTh CTPYKTYpbl, KOBAJIEHTHBIH XapaKTep COCIMHEHHs
YIJIEBOJHOIO KOMIIOHeHTa ¢ OenkoM. M3okonareHsl, X oOllas XapakTepUCTHKA.
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OcobeHHOCTH CHHTe3a MW pacrmajga KomjgareHa. HekosareHoBble — Oenku
COEIMHUTENIbHBIX TKAaHEW: JJIaCTHH, OCOOEHHOCTM CHUHTE3a M pacnajaa, pojb B
OpraHusMe uyejnoBeka. AJre3uBHbIe OJIKU: 0COOEHHOCTH CTPOEHHS.

[IpoTeornukanbl, MyKONpOTEUHbI, ITUKOMPOTEUHbI: 0COOEHHOCTH CTPOEHUS UX
YIJIEBOAHBIX ()ParMeHTOB.

OyHKuHOHANBHAS POJib (OCPONPOTEUHOB COEAUHUTENIBHON TKaHU, UX y4acTHe
B IIpoLeccax MUHEpAIU3aLUH.

3MeHeHUsT COeAMHUTENIbHOW TKaHW MpU CTapeHUuW. BiusHue nutaHus Ha
0OMEH COeIMHUTEIIbHON TKaHHU.

buoxumMus KOCTHOHM TkaHU. belku KOCTHOW TKaHHU: CTPYKTypHBIE,
KaJIbL{MHCBSI3bIBAIOIIINE, OCTEOUH/y KTUBHBIE, MHTUOUTOPBI ocTeoreHesa.
Oco0eHHOCTH aMHUHOKHUCIIOTHOrO coctaBa. Ponb GenkoB B Mpoueccax OCTeoreHesa.
MexaHu3mMbl ~ MUHEpaluM3allid  KOCTHOM  TKaHW.  Perymsuus — mpoueccos
MUHEpaJIU3aluy U JeMUHEepalu3aluid KOCTHON TKaHH.

Omanb. OcobeHHOcTH pa3BUTHUs dMmanu. Hespenas smane. benku smanu,
O0COOEHHOCTH WX CTpO€HHUs. MUHepalbHble BelleCTBAa 3MaJd. AMNATUThl SMaJH.
BnusiHue okpy:xarolei cpepl U (akToOpoB MUTaHUS Ha MPOLECChl MUHEPAIU3ALMH U
JeMUHepaJI3alyy SMali. XMMUYECKHe OCHOBBI pa3BUTUs Kapueca. PakTopbl pucka
U Mepbl NPOPHUIAKTUKH KapHueca.

Hentun. Xwumuyeckuid cocraB. Komnaren pentuHa. IlporeoryivkaHsl.
CrpoeHnie MUHEPaJIbHOTO KOMIIOHEHTA IeHTHHA. [ [oHsiTHe BTOPUUHBIN JEHTHH.

Llement. Xumuueckuit coctaB. Komnaren uemenra. [Iporeornukansl, npyrue
OpraHuyvecKkue MoJsieKyJibl HeMeHTa. CTpoeHue MUHEPAJIbHOIO KOMITIOHEHTA LIEMEHTa.

[Tynbna 3y6a. OCOOEHHOCTH XUMHUYECKOro cocTana. PoJib MyJibIbl.

Kyrtukyna, nemmukyna smanu, 3yOHOW HajneT, 3yOHble KaMHU: XUMHUYECKUN
COCTaB, MeXaHHU3Mbl 00pa3zoBaHusi. Pojgb MHKpPOOPraHM3MOB M NPOAYKTOB HX
KU3HEJESATEIBHOCTH B POTOBOM MOJOCTH.

8.5. buoxummus poToBOH KHIAKOCTH

PoroBasi XKMAKOCTb: MeXaHHU3M 00pa3oBaHUsl U XMMHUYECKHH cocTaB. beiku,
dbepMeHThI, yriieBoJsl pOTOBOHM XHIKOCTH. CitoHa. OCOOEHHOCTH XHUMHYECKOIro
COCTaBa CJIIOHBI OTHEJbHBIX CIIOHHBIX Xeje3. Ponb ciaroHbl. Perynsanus cexkpeuuu
CJIFOHBI.

JlecHeBast )KUAKOCTb: XMMHUYECKUN cocTaB. Posib 1eCHEBOW )XKUIKOCTH B HOpME
Y TPU MaToJIOruu. Posib 1€HKOLIMTOB B POTOBOM MOJIOCTH.

3yOHast )KUJKOCTh: OCOOEHHOCTH XMUMHUYECKOr0 COCTaBa 3MaJIEBON JKUJIKOCTH,
ydacTHe B peMHHepaiu3ald dManu. KUAKOCTb JEHTMHOBBIX KaHAJIBLIEB:
XUMHYECKHI COCTaB, yuacTue B «Tpoduke» 3yoa.

8.6. buoxuMHS HepBHOH CHCTEMbI

XUMHYECKUH COCTAaB HEPBHOW TKaHH. MUeTUHOBble MeMOpaHbl: 0COOEHHOCTH
COCTaBa U CTPYKTYPBHI.

OCOOEHHOCTH HEPreTHYECKOro oOMeHa B HEpPBHOW TKaHH, POJib adpOOHOro
pacraja ritoKo3bl.

MorJiekyisipHble ~ MEXaHM3Mbl CHHANTHYeCKOM mnepenaud. Meauaropsl,
MEXAHM3Mbl CHHTE3a M pacraja MeauatopoB. Pojb OMOreHHbIX aMMHOB. AKTHBHBIE
nenTUabl MO3ra.
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9. Buoxumusi nutaHus

9.1. Hesamenumble GpakTOpbl MHTAHHS H HX POJib B Pa3BHTHH OPraHoB
MOJIOCTH pPTa

Hopmel Genka B nutaHuW. A30TUCTBIM OanaHc. OOWMI a30T MOYM Kak
KpuTepuid cocTosiHus OenkoBoro obmeHa. «Kod()OUUMEHT H3HALUMBAHUA» H
bu3noNOrnYecKuii MUHUMYM Oesika B MUTaHUU. KadecTBEHHBIH COCTaB INMILEBBIX
0eJIKOB. AMHHOKHCJIOTBI 3aMEHUMbIE U HE3aMEHHUMBbIE, CyTOYHask IOTPEOHOCTD B HUX.
OK30reHHbIH M OSHIOTEHHBIM TMyJbl aMHHOKUCIOT. CKOpOCTb OOHOBJIEHHMS
WHIUBUIYaIbHBIX OeKOB Tena. benku nuiuy v pa3Butve 3y0oB. JIMMUAbI MUIEBBIX
npoayKToB. TpeGoBaHUs K JUITUIHOMY COCTaBy MPOAYKTOB MUTAaHUA. YTJIEBOJbI KaK
COCTaBHbIE KOMITIOHEHTHI NuuM. HezameHuMble (hakTopbl MUTaHUS.

Ponp nutaHus B (U3MOJOTMM M TATOJOTMU OPraHoOB POTOBOM IOJIOCTH.
[TapeHTepasibHOE NMHUTaHHE B CTOMATOJIOTHH.

Burtamunbl: knaccudukauus. BogopacTBopuMblE M XKMPOPAaCTBOPUMBIE
BUTAMHHBI, OCOOCHHOCTH MEXaHHW3MOB JEWCTBUS, ydyacTHe B MeTa0OJMYEeCKUX
npoueccax. [IpHuMHBI HEIOCTATOUHOCTH BUTAMHHOB: JK30I€HHBIE W 3HJOIECHHBIE
TUIO- U aBUTAaMHUHO3bIl. [ MMepBUTaMUHO3bI U UX MPUUUHBI. CyTOUHAsi MOTPEOHOCTH B
BUTamMHHax. Cofep)kaHue BUTAMUHOB B MUILEBbIX UCTOUHHUKAX. BiusHMe BUTAMUHOB
Ha OoOMeH BellecTB B TKaHAX 3yO0OB W poTOBO mojocTd. ButamuHbl Kak
JIeKapCTBEHHBIE CpeICTBA B CTOMATOJIOTHH.

9.2. Boaa u m™muHepajbHble coau. OQOmen kaabuusas u docdopa.
MukpodjieMeHThbI

Bona u mMuHepanbHble BellecTBa B nutaHuu. Knaccudukanusi MUHepasbHbIX
BewlecTB. [lyTW mnocTyrmieHMss MUHepasjbHBIX BELIECTB B OpraHM3M 4eJlOBEKa,
MeXaHU3Mbl BcacbiBaHUsl. DYHKLIMY MUHEPAJIbHBIX BELLECTB. DJEKTPOJUTHBINA COCTAB
OMOJIOrMUYECKUX )KUJIKOCTEH.

MexaHu3MBbl peryyisiud o0bema, 3JIeKTPOJIMTHOrO coctaBa U pH xuakoctei
opraHusma yejoBeka. Pojb mouek, Kely104HO-KUIIEUHOIo TPaKTa, KOXH, JErKUX B
peryjsiiid BOJHO-COJIEBOrO OOMeHa. YCJIOBUS M MEXaHW3Mbl BO3HMKHOBEHHS
alK103a, ajikajio3a, 00e3BOKMBAaHHUS U OTEKOB.

[lorpeObHOocTh B KajbuMu U (ocdope, MeXaHU3Mbl  BCAChIBaHHU,
pacrpesiesieHie B OpraHM3Me ueyoBeka. AMaTUTbl: MeXaHHU3Mbl 00pa30BaHMS.
CTtpoeHue KpUCTaIOB I'MJIPOKCHANATUTA, BIUSHUE OKPYKalOLIeH KpUCTAlIbl Cpebl
Ha MexaHH3M oOpa3oBaHHs KpucTaioB. VM30MOHHOE M HM30MOpP(HOE 3aMEeLICHHE.
KapOoHaTHbIl, CTPOHIMEBBIH, CBUHIOBBIM anatuThl. Posnb ¢Topa B hopMupoBaHuH
KpUCTaJJIOB amnaTuTa. buojornyeckue >XHUJIKOCTHM Kak IpUMEpP IEpPEChILEHHOrO
pactBopa kaiblus U Qochopa. Ponb 3aTpaBku B 00pa3oBaHUU KPUCTAIIOB
ruipokcuanaTuta. Jnurakcuc. Kanpuuii nina3msl KpoBU. Perynsuus ypoBHs KaJlbLus
1 pochopa B KpoBH. '0OpMOHBI MapaliuTOBUIHON U LIUTOBUAHOM xene3. Buramun D
U €ro aKTUBHbIE (POPMBI.

MuKpoajieMeHThl: OHONornveckass poib JKesie3a, Mead, KobanbTa, iHozxa,
marausi. OOMeH Topa B OpraHu3Me 4esloBeKa.
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I/IHd)OPMAIII/IOHHO-METO)lI/I'-IECKAH YACTbH

JIATEPATYPA

OcHoBHas:

1. bronoruyeckas xumust : yae6uuk / TaraHoBuY, AHATONIHI JMutpreBny [1
Apyrue]; mon penakuueii A.Jl. TaranoBuua. — Munck : Bermoitmas mKoina, 2016. —
671 c.

2. buonormueckas XUMHS B  CTOMATOJIOIHH: y4yebHoe  mocobue/
A.[l. Taranosuy, E.A.JleBuna — Munck: Hosoe 3uanue, 2022. - 540 c.

JonoHHTEILHAS:

3. buonoruyeckas xumus : yde6Hoe nocobue /A.Jl. Taranosuy [u npyrue]. —
Munck «benapycey», 2013. — 255 c.

4. buoxumusa: ydue6uuk / JIL.B.Apneea [u ApyTHe]; Tox pemakuuei
E.C.CeBepuna. — Mocksa: ['eotap-Menua, 2015.— 759 c.

METOJUYECKHE PEKOMEHJALIMA ITO OPTAHU3AIIVA ¥ BHIIIOJIHEHUAIO
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIUXCSI [0 YYEBHOIM JAACHUILIMHE

Bpewmsi, oTBezleHHOEe Ha CaMOCTOATENHHYIO PaGOTy, MOXET HCIIONB30BATHCS
00y4aroImuUMHKCS Ha:

MOATOTOBKY K JIEKIIMAM H 1a00paTOPHEIM 3aHATHAM,

IIOATOTOBKY K KOJIOKBHUYMaM, 3a4€Ty U 9K3aMeHy 110 Y4eOHOM JUCIUILIHHE;

BBINOJIHEHUE HCCIIEN0BATENBCKUX U TBOPYECKHX 33 JaHUIA;

IIOATOTOBKY TeMaTHYECKHX JOKIAIOB, pedeparos, Mpe3eHTALHIA;

KOHCIIEKTUPOBaHKE Y4eOHOM JINTEPaTyPhI;

cocTaBiieHHe 0030pa Hay4HOH JIUTepaTypsl 10 3aJaHHOIM TEME.

OcHoBHbIe HOPMBI OPTraHH3ALUK CAMOCTOATENHHOMN PaGOTHL:
HalMCaHWe U Mpe3eHTaLus pedepara;

BBICTYIUICHHE C JIOKJIAIOM;

KOMITBIOTEPU3UPOBAaHHOE TECTHPOBAHUE;

IIOATOTOBKA U YYaCTHE B aKTUBHBIX opMax 0OydeHus.

KoHTpob camocTosTenbHOM paboThl MOXKET OCYIECTBIISATECS B BUJIE:

KOHTPOJIBHOH paboTEHI;

MTOTOBOTO 3aHATHSA, KOJUIOKBHYMa B (OpMe YCTHOro cobecenoBaHHus,
IIUCbMEHHOM paboThI, TECTHPOBAHUS;

obcyxneHus pedeparos;

3alMTHl y9eOHBIX 3a[aHMIA;

3alIUTHI IIPOTOKOJIA 1aO0PAaTOPHOTO 3aHATHS;

OLICHKH yCTHOTO OTBETa Ha BOIPOC, COOOINEHHS, NOKIaJa WM PpEIIeHHS
3a7ja4d Ha IPaKTUYEeCKHUX 3aHATHSAIX;

NPOBEPKH pedepaToB, MUCHEMEHHBIX JIOK/IAIOB;

HUHIUBUIYaIbHOM Gecesl.
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IIEPEYEHB PEKOMEHAYEMBbBIX CPEACTB JUATHOCTHKH
Jlist IMarHOCTUKM KOMITETEHIMH HCTIONB3YIOTCS Clleytolue (pOopMBI:
YerHas ¢popma:
KOJUIOKBUYMBI;
JIOKJIaJIbl Ha KOH(epeH X,
YCTHBIN 9K3aM€H.
ITncbmennas popma:
TECTBI,
KOHTPOJIbHBIE OIPOCHI,
KOHTPOJIbHBIE PaOOTHI;
UCBMEHHBIE OTYEThl MO AayJUTOPHBIM  ([IOMALIHWUM) TMPaKTHYECKHUM

yIpaXKHEHUSIM;

1
2.
3.

MUChMEHHbIE OTUETHI 110 J1abopaTopHBIM paboTaMm,;

pedepartsl;

OlLleHMBAHHE Ha OCHOBE MOJIYJIbHO-PEHTHHIOBOM CUCTEMBI.
YerHo-nHucbMeHHas popma:

OTYETHI [10 2y AUTOPHBIM PAKTHYECKHM YIPAKHEHUSM C MX yYCTHOM 3alUTOH;
OTUYETHI M0 JOMALIHAM MPAKTUYECKUM YIIPAXKHEHUSIM C MX yCTHOMH 3allUTON;
OTYeTHI TI0 Jab0paTOpHBIM paboTaM C UX yCTHOM 3alllMTOH;

3aQuerT;

OLICHHBAaHME HAa OCHOBE MOJ1YJIbHO-PEUTHHIOBOH CUCTEMBI.

Texuuveckasi popma:

3JICKTPOHHBIE TECTHI.

MEPEYEHb NPAKTUYECKUX HABBIKOB
KonuuecTBeHHOE onpeiesieHre 0esika B ChIBOPOTKE KPOBH.
OrmnpeneneHue KUCIOTHOCTH HKETyI04YHOIO COKa.
KayecTBeHHOE W  KOJHYECTBEHHOE  ONpeJe/ieHHe  MaTOJOrM4eCKux

KOMIIOHEHTOB B MOY€: KETOHOBBIC T€JIa, I'NTFOKO34a, 66.]101(, KPOBSAHBIE MTUT'MEHTBHI.

4.
5.

KonuuecTtBeHHOE onpenejieHue KaJlbLus, KaJlu, HaTpHs B KPOBH.
KonnuectBeHHOE OInpeaciCHUe OMOJIOTMYECKUX BEILECTB B KpOBU W MOY€E:

[JIFOKO034, XOJIECTepOl, TUTIONPOTENHBI, MOYeBHHa, 6unupyOuH, Butamut C.
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COCTABUTEJIM:

3aBenyromuil  Kadenpoi OHOIOrHYECcKOr
XUMUHU yUpEeXKICHUS oOpa3zoBaHus
«benopycckuit roCy1apCTBEHHBIN
MC}II/IHI/IHCKI/Iﬁ YHUBEPCUTET?, JOKTOP
MeIUIIMHCKUX HayK, podeccop

JloueHT Kadeapbl OMOJOTMYECKON XUMHU
yupexaeHusi obpasoBaHus «besnopycckuii
rocyaapCTBEHHBIH MeIUIIUHCKHUH
YHMBEPCHTET», KaHIUIAT MEIULHHCKHUX
HayK, JOLIEHT

7
57

’ A.Jl.Taranosu4
4

XK.A.PyTKkoBCcKas

OdopmiieHre TUIOBOH y4eOHOM MporpamMMbl W CONPOBOXKAAIOIIMX JOKYMEHTOB
COOTBETCTBYET YCTaHOBJICHHBIM TPEOOBAHHUIM

HavanbHuk y4eOHO-METOAUYECKOTO
oTHeNa  y4YpeXxaeHus — oOpa3oBaHHs
«benopycckui rocyaapCTBEHHBIN
MEIUIUHCKUI YHUBEPCUTET»

7,
f/f/ E.H.benas

Havanpauk PecnyOnuMkaHCKOro ILIEHTpa
Hay4YHO-METOANYECKOro  obecreveHus
MEIUIMHCKOrO U  (hapmMaleBTHYECKOro
o0Opa3oBaHHUs rocy1apCTBEHHOI'O
YUpEKICHHUS oOpa3oBaHus
«benopycckas MeIMUMHCKass akaaemus
MOCJIEUIIIOMHOTO OOPa30BaHHUs»

W/ JI.M.Kanauei
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Caenenust 06 aBTopax (COCTAaBUTENSX) TUTIOBOK y4eOHOM MPOrpaMmel

damuius, uMs, OTYECTBO

TaranoBuy AHatonuii JIMUTpHEeBUY

JIOJIKHOCTB, yueHas 3aBelyloumii kapenpod  OHOJIOTMYECKOH  XMMHH

CTEINEHb, YYEHOE 3BAHHE  YUPECKACHUSA obpa3oBaHus «benopycckui
roCy1apCTBEHHbIH ~ MEIMUMWHCKAH  YHUBEPCHTET?,
JIOKTOp MEIMIIMHCKUX HAyK, Tpodeccop

B cayxeOHbIN 277 17 64

E-mail: Taganovich@bsmu.by

damunus, ums, otdyectBo | PyTkoBckas XKanna AyekcaHIpoBHa

JIOJKHOCTB, yueHas JloueHT Kadeapsl OUOJIOrUYECKOM XUMUH

CTEINEHb, YUYEHOE 3BaHUE  YUPEKIACHUS oOpa3zoBaHus «benopycckui
rOCyJapCTBEHHbIH  MEIMIMHCKUA  yHUBEPCHUTET?,
KaHAMJaT MEAULMHCKUX HayK, TOUEHT

B cayxeOHBIN 2771279

E-mail:

biochem@bsmu.by



