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COCTABUTEJIN:

A.Jl.TaranoBuu, 3aBeayrommuil kadeapod OHOJOTHMUYECKON XHUMHH YUIPEKICHHUS
oOpa3zoBanust «benopycckuit TrocynapCTBEHHBI MEIUUIMHCKUN  YHUBEPCUTETY,
JIOKTOP MEUIIMHCKUX HayK, Ipodeccop;

K.A.PyTkoBckasi, JOIEHT KadeApbl OHOJIOTMYECKOW XUMHH  YUPEXKICHHS
oOpa3zoBanust «belopycckuil rocylapCTBEHHbI MEIUIMHCKUN  YHUBEPCUTETY,
KaHIUJAT MEIUIUHCKUX HAYK, JOLEHT

PEIIEH3EHTBI:

Kadenpa Ouonormueckoid XuMuUM yupexaeHus oOpasoBanus «l omenbckuii
rOCyJ1apCTBEHHBIN MEIULIMHCKUN YHUBEPCUTETY;

B.B.JleneBuu, 3aBeayromuii  kKapeapoid OHMOJOTMYECKOW XUMHUU  YUPEKICHUS
oOpa3zoBanust «I'pOJHEHCKHMII TrOCYapCTBEHHBIA MEIUIUHCKUA YHUBEPCUTETY,
JOKTOpP MEIUIIMHCKUX HayK, Ipodeccop

PEKOMEHJOBAHA K YTBEPXKJIEHHWIO B KAUECTBE TUIIOBOM:

Kadenpoii Ouomorndeckoit XuMuH yupexxicHus obpasoBanus «benopycckuii
rOCyIapCTBCHHBINA MEIUIMHCKUHA YHHBEPCUTETY
(mpotokon Ne 7 ot 04.02.2022);

HayuHo-MeTonMueckuM COBETOM  YyupexJeHus obpa3oBanus «benopycckuii
rOCyIapCTBEHHBIN MEIUIMHCKUN YHUBEPCUTET)

(mportokon Ne 2 ot 16.02.2022);

Hay4HO-MeTOMMYECKHM COBETOM IO MEAUKO-TIPO(QHUIAKTHUSCKOMY ey YdeOHO-
METOJMYECKOTO0 OOBEIUHEHHUS IO BBICIIEMY METUIIMHCKOMY, (papMareBTHICCKOMY
00pa3oBaHUIO

(mpotokon Ne 2 ot 24.02.2022 )
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ITOSCHUTEJBHASA 3ANIUCKA

«buonoruyeckass Xumus» — ydeOHas AUCIUIUIMHA MEAUKO-OHOJIOTrHYECKOTO
MOAYJsS, CcojepiKalass CHUCTEeMaTHU3MPOBAHHBbIE HayyHble 3HaHUS B 00JIacTU
MEIUIIMHCKOM OMOXMMHHM, H3yYarolllas MOJEKYJSPHbIE OCHOBBI  ITPOLIECCOB
YKU3ZHENIEATEIbHOCTH 4YeJIOBeKa B HOPME M BO3MOXKHBIE MPUYMHBI U TOCIEICTBUS
HapyLIEHUH METa0OJINYECKUX PEAKIUH.

TunoBass yueOHass mporpamMma 1o yuyeOHoW mucumiuinHe «buonornueckas
XUMUS» pa3paboTaHa B COOTBETCTBHH C:

o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpPAa30BaHUS 10 CICIHATBHOCTH
1-79 01 03 «Meauko-ipoUIaKTUIECKOE NIeTI0», YTBEPKICHHBIM U BBEJCHHBIM B
JEHCTBHUE TIOCTaHOBIIeHHEM MuHucTepcTBa 00pa3oBanusi PecnyOnmku bemapych ot
26.01.2022 Ne 14;

TUTIOBBIM y4eOHBIM MaHoM 1o croenuansHoctn 1-79 01 03 «Memuko-
pOPHIaKTHIECKOE TETION, (perucTpaioHHBbIHI Ne L 79-1-002/mip-Twt.),
YTBEPKJICHHBIM TIEPBBIM 3amecTuTereM MuHHUCTpa oOpa3oBanus PecnyOnuku
benapyco 21.04.2021.

Hens yueOHOM mucuuruinHbl «buonornueckass xumus» - (HOPMUPOBAHHE Y
CTYJICHTOB CHCTEMAaTH3WPOBAHHBIX HAYYHBIX 3HAHUH O MOJEKYJISPHBIX OCHOBaX
busnonornyeckux (QYHKIMA 4YeIOBeKa B HOPME C YyYE€TOM OHTOICHE3a;
MOJICKYJIIPHBIX ~ OCHOBax  pa3BUTHS  MATOJOTMYECKUX  IMPOIECCOB,  MX
NPEAYNPESKIACHAS U JICUCHUS, OMOXUMUYECKUX METOJaX JTUAarHOCTHKU 3a00JIeBaHUN
¥ KOHTPOJISI COCTOSIHUS 3/I0POBBS YEITOBEKA.

3agaun y4eOHOW NUCHUILTMHBI COCTOAT B (DOPMUPOBAHUM Y CTYJCHTOB HAYyYHBIX
3HaHUM 00:

OCHOBHBIX TPHWHIMIAX MOJIEKYJISIPHOW OpraHW3aIllii  KJIETKH, TKaHW,
OpraHu3Ma 4YeJIOBEKa,;

OCHOBHBIX  3aKOHOMEPHOCTAX META0OJMYECKUX IMPOIECCOB, PETYIISIUU
MeTaboiM3mMa Y €ro B3aMMOCBS3UM C (YHKIMOHAJIHLHOM aKTHBHOCTBHIO >KUBOMU
CUCTEMBI;

MATOTEHETUYECKUX MEXaHM3Max pa3BUTHUS MATOJOTUYECKHX TIPOIIECCOB C
Y4€TOM OCHOBHBIX THUIIOB HACJIETyeMbIX Je(EKTOB METa00IN3Ma;

METO/1aX OMOXUMUYECKUX UCCIICIOBAHUN;

OCHOBHBIX MPHUHIIMIIAX KIMHUKO-TA00PATOPHBIX M HIKCIEPTHBIX CAHUTAPHO-
TUTHCHUYECKUX TEXHOJIOTHI;

YMEHHUI ¥ HaBBIKOB, HEOOXOUMBIX JIJIS:

UCIIOJIb30BAHUS PE3yJIbTaTOB OMOXMMHUYECKHX HCCIICIOBAHUNA JUISI OICHKH
COCTOSIHUS 3/I0POBBS UEIIOBEKA;

WHTEPIPETANNA PE3YIbTAaTOB JIAOOPATOPHBIX U WHCTPYMEHTAJIBHBIX METOJIOB
WCCJICTOBAHMS.

3HaHWs, YMEHUS, HABBIKH, TTOJIYYCHHBIC TIPU U3yUYECHUU YU4EOHOUN MHUCIUTITUHBI
«buonornueckas XuMHUs», HEOOXOAMMBI [JIi YCHEIIHOTO HW3YYCHHS CIEAYIOIIHNX
y4eOHbIX AuCIUIUIMH: «OCHOBBI 3I0pOBOTO oOpa3za >Ku3HW», «OHKOJOTHUSY,
«IIpodeccuonanpubie  OoJe3HM»; MoAyJeh: «DapMaKkoJIOTUUECKH  MOIYIbY,
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«OCHOBBI ~ 3[IOpPOBBECOEPEKEHUS  YENOBEKa», «TepameBTHUECKUd  MOIYJIbY,
«Ilcuxuatpusi u HKCIEPTU3AY.

CtyaeHT, OCBOMBIIMH  coJepkaHMe ydeOHOro MaTepuajia  y4eOHOM
JTUCHUIUIMHBIL, JOJDKeH o0JajgaTh  ciedyromieil  0a3oBod  mpodeccroHaIbHOM
KOMIIETEHITUEH.

BIIK. MWcnonws3oBaTh 3HaHUS O MOJIEKYJSIPHBIX OCHOBax IIPOIECCOB
YKU3HENIEATEIbHOCTH B OpraHU3Me 4Ye€JIOBEeKa B HOPME M MPHU MATOJIOTHH, IPUMEHSATh
OPUHLUINBL  OMOXUMHUYECKMX METOJOB JTUArHOCTHKU 3a00JeBaHHM, OCHOBHBIX
METO/I0OB OMOXUMUYECKUX HCCIICTOBAHUM.

B pesynbrare u3yueHuss ydeOHOM AUCHUIUIMHBI «buolornyeckas XUMHs)
CTYJEHT JOJDKEH

3HATh:

XUMHYECKUI COCTaB OpPraHrM3Ma 4YeloBeKa, CTPOEHUE U (DU3UKO-XUMUYECKUE
CBOICTBA OCHOBHBIX KJIACCOB COEUHEHUH, UX META00IN3M U MEXAHU3MbI PETYIISILINY;

OCHOBBI CTPOEHUS U PYHKIIUU (PEPMEHTOB;

MEXaHU3MbI OKUCIIUTEIBLHOTO (POCPOPUIMPOBAHNUS, MOJIIEKYJIIPHBIE MEXAHU3MbI
IIPOLIECCOB IHEPrETUUECKOTO CONPSIKEHNUS,

OCHOBBI OMOCHHTE3a Oelika, COBPEMEHHbIE MPEACTaBICHUS O (OJIIUHTE;

CBOOOHOpAANKAIbHBIE PEAKIIUN OKUCIIEHHSI, POJIb B HOPME U NATOJIOTUH;

OMOXMMUYECKUE OCHOBBI 37J0POBOT'O MMUTAHUS,

yMeTb:

IPOBOJUTH XUMUYECKUE UCCIIEIOBAHUS, HUHTEPIIPETUPOBATH UX;

OTIPENIETATh PEAKIUIO CPEbl B PACTBOPAX U OMOJIOTMUECKUX KUAKOCTSX;

paboTaTh C anmapaTypoil KIMHHUKO-OMOXUMHUYECKUX JTA00PaTOPUH.

UHTEPIPETUPOBATH PE3yIbTAThI JIA0OPATOPHBIX HCCIIECTOBAHUN;

BJIA/IETh:

HaBbIKAaMH OMOXMMHUYECKOT0 00CIeIOBaHUSI OpraHu3Ma 4YeIoBeKa.

B pamkax oOpa3oBareiabHOTO Mmpolecca MO JaHHOW Y4eOHOM JUCIUTUIMHE
CTYACHT JOJDKEH NPUOOPECTH HE TOJIbKO TEOPETUYECKUE 3HAHUSA, MPAKTUYECKUE
YMEHHUS ¥ HaBBIKH MO CHELHATbHOCTH, HO U Pa3BUTh CBOW LIEHHOCTHO-JIMYHOCTHBIN,
JyXOBHBIN MOTEHIIUAJ, CPOPMUPOBATH KayeCcTBa MAaTPUOTA U TPaXKAAaHMHA, TOTOBOTO
K aKTMBHOMY Yy4YaCTUI0 B SKOHOMHYECKOH, MPOU3BOJACTBEHHOH, COLMAIBHO-
KyJIbTYPHOI M OOIIIECTBEHHOM KU3HU CTPAHBI.

Bcero Ha u3ydeHue yuyeOHOW AMCIUIIIMHBI OTBOAMUTCS 216 akaJeMHUYeCKUX
4yacoB, U3 HUX 132 aynutopHbix U 84 yaca caMOCTOSATENBHONM pabOThI CTYECHTA.

PexoMenyembie opmbl TEKyIIel arrectanuu: 3a4eT (2 cemecTp), dK3aMeH
(3 cemectp).
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IIPUMEPHBIM TEMATUYECKHM MJAH

[IpumepHoe
Beero pacmpezeneHue
HaumenoBanue pazzneina (Tembl) ayJUTOPHBIX AYAHTOPHRIX HACOB HO
99COB BUaaM 3aHATHU
JICKIIUH IMPAKTUYCCKUC
1. BBeneHue B Yy4eOHYI0 JMCHUILIMHY
«buosiornyeckass xumus». CTpykTrypa u 12 - 12
(pyHkuuu 0eJK0B
1.1. llpeqmer © 3Ha4YeHHE OMOJIOIMYECKOU
XUMHH B pabore Bpaua MEJIUKO- 3 i 3
npoduiakTraeckoro npoduis. benku: cBoiicTBa
1 QYHKITUN
1.2. Ctpyktypa 0€TKOBON MOJIEKYJIBI 3 - 3
1.3. Meroasl GpakiMOHUPOBAHUS W OYUCTKH 5 ] 5
OEeJIKOB
2. ®epMeHTHI 11 2 9
2.1. CsoiicTBa u MEXaHU3M JICUCTBUS 4 1 3
dbepMeHTOB
2.2. Perynsmus neiictBus epMEHTOB 7 1 6
3. Bsenenme B MeTa00JIu3M.
buosiornueckoe oxkuciaenue. IleHTpanbHbIe 12 3 9
IyTH MeTa00JM3Ma
3.1. Beenenue B MeTa00JIM3M U OMOIHEPTETUKY 4 1 3
3.2. llenTpanpHbIe MyTH META00IN3MA 4 1 3
3.3. buonorudeckoe oKuCIeHNE 4 1 3
4. OOMeH M GYHKIIMH YIJIEBOIOB 12 3 9
4.1. YrneBoasl. AHa’poOHBIE TYyTH OKUCIEHUS 4 1 3
TJIFOKO3bI B KJIeTKe. OOMEH TJIMKOreHa
4.2. AdpobHOE OKHCJIeHHE TIoKo3bl. [lyTn 4 1 3
MeTrabonr3ma nupysara. [ mokoHeoreHes
4.3. BropuuHble MyTH OOMEHA  TJIFOKO3BI.
[laTonorust yrieBogHoro oOMeHa. BrusiHue 4 1 3
TOPMOHOB Ha YPOBEHbB TIIFOKO3bI B KPOBH
5. OO0MeH U GYHKIIUM JUTTHI0B 15 3 12
5.1. Knaccudukanus nunumoB. [lepeBapuBanue
¥ BCAChIBaHHE JIMIMHUIOB. TpaHCHIOPTHBIE (HOPMBI 4 1 3
JUTUIOB B KPOBU
5.2. Pecuntes JUTUIOB B TICYCHH. 4 1 3
BHyTpuKIeTOUHBII OOMEH KUPHBIX KUCITIOT
5.3. ObmeHn XOJIECTEPOIa. Merabonusm 4 1 3
KETOHOBBIX TeJN
5.4. Perynsuuss oOMena iununoB. Hapymenus 3 i 3
JUNUAHOTO OOMeHa. 310pOBbINA 00pa3 )KU3HU Kak




[TpumepHoe
Beero pacmpezeneHue
HaumenoBanue pa3zzaeina (Tembl) ayJUTOPHBIX AYAHTOPHRIX HACOB HO
99COB BUaaM 3aHATHU
JICKIIMH MIPAKTUYCCKHUEC
dakTop NpoUIAKTHKH aTEPOCKIEpO3a
6. OOmeH NpocTHIX 0€JKOB H AMUHOKHCJIOT 10 1 9
6.1. [lepeBapuBanue OEJIKOB. [Tytn 4 1 3
MCIIOJIb30BaHUsl aMUHOKHCIIOT B KJIETKE
6.2. OGe3BpeKUBaHUE aMMHaKa. [Tyt
TIpeBpaIeHUs 0€3a30TUCTOTO ocTaTKa 6 - 6
amuHoKucioT. [lokazaTenu a3otuctoro ooOMeHa
7. OOMen HykjIeonpoTrenHoB. CTpoeHue u
CHHTEe3 HYKJEHHOBBIX KHCJIOT. buocunres 12 3 9
0esaka. MeToabl MOJIEKYJISIPHOM 0MOJI0THH
7.1. CtpoeHne u 0OMEH HYKJIEONIPOTEUHOB 4 1 3
7.2. bruocuHTe3 HYKJIIEMHOBBIX KUCJIOT M OEJIKOB 4 1 3
7.3. CoBpeMEHHBIE  METOJbl  MOJEKYJISIPHON
OMOJIOTMM W WX TMPUKIQJTHOEC 3HAYCHHUE IS 4 1 3
METUITUHBI
8. Peryasuusi ooMeHa BelecTB. buoxumus 13 4 9
TOPMOHOB
8.1. OcHoBHBIC MEXaHU3MBI pETyIAIN 5 9 3
MeTabonn3ma. MexaHu3Mm IelCTBUS TOPMOHOB
8.2. BausHue  BaXXHEWIIMX  TOPMOHOB  Ha 8 2 5
MeTab0JIu3M
9. buOXHMHUS OPraHoOB M TKaHeH 17 2 15
9.1. buoxumus kpoBu. CBepThIBAHUE KPOBU 7 1 6
9.2. buoxumus nedyeHu 4 1 3
9.3. buoxumus moYeK U MOYH 6 - 6
10. BuoxuMwusi NUTAHUS 15 3 12
10.1.He3zameHumBbIe (bakTopsl ITATAHMUS.
Buramunbl. [lpuunmHbl U OMOXUMHUYECKHE 4 1 3
XapaKTEPUCTHUKNA  CHUHJpPOMAa HEAOCTATOYHOTO
MUTaHUS
10.2. Boga u MuHepaabHbIE COJIH 4 1 3
10.3.00menH KaJTbITUS U dbocdopa.
MukpoaneMeHnTsl. Ponb OKpyXkaromei cpeasl B 7 1 6
Pa3BUTHUH MAKPO- U MHUKPOIJIEMEHTO30B
11. OcHOBBI OMOXMMHUYECKOTO MOHUTOPHHIA
B pa3pa0doTke KpuUTepueB o0ecnevyeHUs 3 - 3
310POBbsI HACEJIEHHS
Bcero yacos 132 24 108
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COJEPXKAHUE YYEBHOTO MATEPHUAJA

1. BBenenue B ydeOHyw aucuumiiuHy «buosorudeckass XumMus».
Crpykrypa U pyHKUNM 0€JIKOB

1.1. IlpeaMer W 3Ha4YeHHe OHOJIOTMYECKOH XMMHH B padoTe Bpaua
MeAUKO-TIPOPUIAKTHYECKOT0 npoduis. beiaku: cBoicTrBa U PyHKIMH

Bakneiiive sTansl pa3BUTHS OMOJOTHYECKON XUMHUH. MecTo OMOIOTHYecKon
XUMHUHU B MEJIUIIMHCKOM OOpa30BaHUU U CaHUTApHOM ciyk0e. OCHOBHBIE pa3/ielibl U
HarpaBjeHus B Ononorndeckoid XuMuu. OOBEKTHl OMOXHMMHYECKOTO HCCIICTOBAHMS.
Menumuackast  Ouoxumwusi. Ponbh  OMONIOTMYECKOW  XUMHUKM B TOHUMAHHH
B3aMMOOTHOIICHHI YEI0BEKA U OKPYXKAIOILIEH CPEIbI.

OTKpbITHE aAMUHOKHUCJIOT, CTAaHOBJEHHWE MENTUIHON TEOPUU CTPOCHUS.
Knaccudukanus OenxoB mo (yHkuusaMm, ¢opme OEIKOBOW MOJEKYIbI, CTEHCHH
CIIOXHOCTH cOCTaBa. PU3NKO-XUMUYECKHUE CBOMCTBA OEJIKOB U OEJIKOBBIX paCTBOPOB.

1.2. Crtpykrypa 0eJ1K0BOH MOJIEKYJIbI

IlepBruuHas CTpyKTypa: THUIIBI CBS3€U, CBOWCTBA NMENTUAHOW CBsI3U. MeTonbl
MCCJICIOBAHUS TIEPBUYHOM CTPYKTYpPHI. Paznnuusi aMMHOKUCIIOTHOTO COCTaBa OEJIKOB
pa3IMYHBIX OPraHOB M TKaHeW, 3HadeHHe HToro ¢Gakrta B OUOXMMHHU TUTAHUS.
N3meHenust 6eIKOBOr0 COCTaBa TKaHE B OHTOT€HE3€ U IpH 3a00JIeBaHUSAX.

Kondopmanusa nonunentuinoi nenu. BropudyHas cTpykTypHasi opranusausi,
TUIIBI BTOPUYHOM CTPYKTYpBI, POJb BOJOPOJHBIX CBSI3€M B €€ CTaOWIM3aIuu.
HansropuuHas cTpykrypa W ee Tumbl. TpernuHas cTtpykrypa. Ponb cmaboro
BHYTPUMOJIEKYJIIPHOTO  B3aUMOJICHCTBUSL B CTAOMJIM3AIMU  MPOCTPAHCTBEHHOM
CTPYKTYPbI U U3MEHEHUIX KOH(GOpPMAIIUU. 3aBUCUMOCTh OMOJIOTMYECKON aKTUBHOCTH
0eNKoB OT KOH(OPMAIMOHHBIX H3MEHEeHM. JleHaTypauus OenkoB, 0OpaTUMOCTb
JneHarypanuu. YeTBepTuyHas CTPYKTypHasi opraHuzaius 0ejqkoB. OyHKIIMOHAbHbBIC
0COOEHHOCTH OEJIKOB C YETBEPTUUHON CTPYKTYpPOH.

Cnoxnple Oenku. OOIIME MPEACTABICHHUS O CTPOCHUU CIIOKHBIX OECJIKOB,
CTpOEHHE TMPOCTETUYECKUX TPYII, THUIIBI CBSI3€M MEXKAYy amoOeiIKkoM U
pocTeTHYecKor  rpymmou.  Kparkasgs ~ XapakTepuctuka  XpOMOIIPOTEUHOB,
TJIMKOTIPOTENHOB, JIUTIONPOTENHOB, (hOCHONPOTENHOB, METATIIONPOTEUHOB.

CnocobHocTh K creuu(uueckuM  B3aWMOJICHCTBUSIM  KaK  OCHOBA
Oounosornyeckux (GyHKIHH Bcex OenkoB. [loHATHE KOMIUIEMEHTAPHOCTh. JIMTaH bl U
bynkus 6eaxoB. OOpaTUMOCTh CBA3BIBAHUS.

1.3. Metoabl GppaKuHOHUPOBAHUS U OUYMCTKHU 0€JIKOB

Metoasl PpakiMOHUPOBAHUS U OUUCTKU OCJIKOB: YJIbTpPalleHTpUPYTrupoBaHHUE,
yinbTpaduibTpanus, 3JIeKTpodope3, H303IEKTPOPOKyCHUpOBaHUE, XpoMaTorpadus.
Huanu3 u ero mnpuMmeHeHue B MeauiuHe. CrocoObl MOTYyYEeHHUS OEITKOBBIX
npenaparoB. MeTtonbl naeHTugukanuu 0eiaxoB, BectepH-010T.

KonuuectBeHHoe ompeneneHne CyMMapHBIX W WHAWBUYyaIbHBIX OCJKOB Ha
OCHOBE UX OMOJIOTUYECKUX CBOMCTB.



2. DepMeHTHI

2.1. CaoiicTBa U MeXaHU3M JielicTBUSA (hepMEHTOB

HcTopus oTkpbITHs 1 n3ydeHus pepmenToB. Kitaccuukanys u HOMEHKIaTypa
¢epmenToB. CBoiicTBa (EPMEHTOB. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakuuii ot temmeparypsl, pH, koHueHTpauuii ¢epmentra u cyodcrpata. OgHO- U
JNBYKOMIIOHEHTHbIE (epMeHThl. KodepmeHTsl, kinaccudpukauusa. KodepmeHTHbIE
(YHKIIMM BOJOPACTBOPUMBIX BUTAMUHOB.

Enunuib1 u3mepenns akTUBHOCTH (PEpMEHTOB.

2.2. Peryasinus neiictBusi (pepMeHTOB

MexaHu3mMbl ~ peryisllid  aKTUBHOCTH  (PEPMEHTOB:  KOHKYpPEHTHOE
WHTMOMpPOBAaHUE, AJUIOCTEPUYECKUE (PEPMEHTBI, PEryJsiusl MYyTeM KOBaJEHTHOM
Monupukanu  CTpyKTypbl. Ponb KoomepaTUBHBIX HM3MEHEHUH KoH(opmamu
(epMEeHTOB B MEXaHU3MaxX Karajau3a peakuuid. EcTecTBeHHbIE M HCKYCCTBEHHbBIE
MHTUOUTOPBI aKTUBHOCTH. Vcrionb30oBaHre HHTMOUTOPOB (PEPMEHTOB B MEAMIIMHE.

Paznmuuuss ~ gepMeHTHOro - cocraBa  KJIETOK, OpPraHoB M TKaHEi.
Opranocnenupuyeckue pepmeHTsl. OrnpeneraeHre akTUBHOCTH (PEPMEHTOB B KPOBH €
JUArHOCTMYECKON  LEJbl0;  MIPOUCXOXKIEHUE  (PEPMEHTOB  IJIa3Mbl  KpPOBH.
N3opepmentsl. @DepMeHTh Kak JIEKapCTBEHHblE cpeacTBa. @DepMeHThl Kak
aHAJIMTUYECKHE pPEareHThl B JIADOPATOPHBIX HCCIIEJOBAHMSIX, WMMOOWIN30BAaHHBIC
(bepMeHTHI.

3. Beenenue B MeTa00JIM3M. buonornuyeckoe OKHCJICHHE.
LenTpanbHble MyTH MeTadoIM3MA

3.1. BBeaenue B MeTa001U3M M OHOIHEPTeTUKY

[TonsiTue 0 Meraboau3Me, METa0OIMYECKUX MyTAX. POpMbl METAOOTUUECKUX
nyTei. CBsA3b MEX1y aHA0OJU3MOM U KaTabOIM3MOM.

Mertonbl uccneqoBaHusi 0OMeHa BEIECTB, UCCIIEJOBAHUE Ha 1I€JIOM OpraHu3Me
4eJIoBeKa, OpraHax, Cpe3ax, KJIETOYHbIX KyJbTypaxXx. [OMoreHarsl TKaHEM,
(GpakMOHUPOBAaHME TOMOIE€HATOB, CyOKIJIETOUHbIE CTPYKTYpbl. Brinenenue
MeTaboIMTOB M (DEepMEHTOB, OINpeAesieHuEe TIOCIEeI0BAaTEIbBHOCTH MPEBPALCHUMA
cyoctparoB. M3oTonHble MeTObI. METObI MOIETUPOBAHUS U CUHTE3A.

Cxema kara0onM3Ma OCHOBHBIX BELIECTB - YIJIEBOJOB, XHUPOB, OEJIKOB.
[Tonsitue o crnenupuUYecKux MyTSIX M LEHTPaJbHBIX NyTAX Mmerabonusma. [lonsrue
«MeTaboJIoOnY.

3.2. lleHTpajbHble MyTH MeTa00IU3MAa

OkucnurenpHOE NIeKapOOKCUIMPOBaHUE NMpyBara (OHIIBK),
MOCJIEIOBATEIBHOCTh PEAKIUH, XapaKTepucTuka (EPMEHTOB U KOPEPMEHTOB.
[Tonsitue «nonudepmentoii kommiekey». Csazp OIIIBK ¢ menbto mnepenoca
AIIEKTPOHOB. MeXaHU3MBbI pETYJIALNH.

[k TMMOHHOM KHUCJIOTHI: IOCJIENOBATEIBHOCTh PEAKIIMMA U XaPAKTEPUCTUKA
depmenToB. CBs3b LUKIA JTUMOHHON KHCIOTBHI C LEMBIO TEPEeHOCa 3JIEKTPOHOB.
MexaHu3Mbl peryasuuu 1 QYHKIMHA HUKIIA JUMOHHON KUCIIOTHI.

3.3. buoJsioruyeckoe okuciaeHue

OHJIEPrOHNYECKAE U SK3EPrOHUYECKHE PEAKLIMU B KMBOW KieTke. IloHsTue
«MaKpo3pr». OKHCIIEHHE KaK OCHOBHOM ITyTh MOJIyYEHHS] DHEPTUU B KUBOM KIIETKE.
MexaHu3Mbl OKHCJIEHUS: IEPEHOC 3JIEKTPOHOB, NPHCOECAUHEHUE KHCIOpPOJa K
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cyOcTpary, aeruapupoBaHue. JleruaporeHasbl, CTpOCHHE M poJib KO(PEPMEHTOB
neruaporenas. Llenu oKUCIUTENbHBIX PEaKIUi.

CtpoeHre MHTOXOHJIPUH U CTPYKTypHas OpraHu3alus Lenu IepeHoca
aeKTpoHOB. [TonudepMeHTHBIE KOMITIIEKCHI MUTOXOHAPUN U UX CTPOCHHE.

Mexanu3Mbl  oOpa3zoBaHusl ajaeHo3uHTpudochopHoit kuciotel (ATD) B
kietke. CyOcTtpatHoe QocPopuaupoBaHne, OKUCIUTENbHOE (HOChHOpUIUPOBAHHE.
MexanusM okuciauTenbHoro dochopunupoBanus. UHrHOUTOPBI TKAHEBOTO JbIXaHUS
U okuchouTenbHOro  (ochopunupoBanus.  PazoOiieHne  OKHCIUTEIBHOTO
dbochopunpoBaHus U CBOMCTBA pa300IIUTEICH.

Ponpb xuciopona B mporeccax OKUCIEHUs B kieTke. OKCcuaa3bl 1 OKCUTE€HA3bI.
AxTtuBHBIE (POPMBI KUCIOPOJA M UX POJIb B Ipoleccax xusHeaesTensHoctu. Kpatkas
XapakTepucTHKa (PepMEHTATUBHBIX (KaTanas3a, IepOKCUIa3bl, CYIEPOKCHUAIUCMYTAa3a)
u HehepMEHTATUBHBIX 3BEHBECB AHTHOKCHJIAHTHOHW CHCTeMBL. Ponb QakTopoB
BHEIIIHEH cpelbl B aKTHUBAIIMM CBOOOJHOPATUKAILHOIO MEXaHW3Ma IMOBPEKICHHUS
KJIETOUYHBIX CTPYKTYP.

4, O0meH u QyHKIUM yIJIeBOA0B

4.1. VYraeBoabl. AHa3poOHBbIE NYTH OKHMCJEHHUS] TJIOKO3bl B KJIEeTKe.
OO0OMeH riIMKoreHa

Knaccudukanus yrieBonoB. OCHOBHBIE YIJIEBOABI KUBOTHBIX W HUX
Ouonoruyeckass pojb. YTIeBoJsl mui. [loTpeOHOCTH B yIJIEBOJaX, OCHOBHBIC
TpeOOBaHUS K YIIIEBOJHOMY COCTaBY MPOJYKTOB MUTAHUA.

[lenTpanbHas peaxiusi yrjieBOAHOTO oOMeHa. AHa’pOOHBIN pacmaj TIOKO3bI
(aHadpoOHasT TUXOTOMUS, TIMKONU3). [ MTUKOMUTHYECKAs OKCUIOPEAYKIIHS, TUPYBaT
Kak akuenTop Bogopoaa. CybctpatHoe docdopunupoBanue. J[pyrue akienTopbl
BOJIOpPOJIa B aHAIPOOHBIX YCIOBHUAX, CIUPTOBOE, MOJOYHOKHCIOE OpOXKEHHE M UX
ponb. CTpyKTypHasi OpraHM3alysi TMPOIECCOB TIUKOIM3a B KIETKE, PeryJsius
aHa’POOHOW JUXOTOMHUHU. OHEPreTHUECKUil BBIXOJ AaHA’POOHOTO  OKUCIEHUS
TJIFOKO3BI.

CBoiicTBa M pacmpocTpaHEHHE TJIMKOTE€HAa KaK PE3EpPBHOTO MOJUcCaXapua.
buocunTtes raukorena. MoOwnuzamusi TiaukoreHa. Pojb TOPMOHOB B perymsiiuu
pEe3epBUPOBAHUS 1 MOOMIIM3AIMY TJIUKOTeHA. [ TMKOT€HO3bI M arJIMKOT€HO3BI.

4.2. AzpoOHoe okucjeHHe T0K03bl. Ilyrm MeraGoam3ma nupyBara.
I'i1irokoHeorenes

AdpoOHBIN pacmaj TIFOKO3BI: 00IIHe peakiuu ¢ TIUKOI30M. OKUCIUTETHHOE
NeKkapOOKCHUIMpPOBAaHUE THpPyBaTa, IUKI TPUKAPOOHOBBIX KHUCIOT KaK dTaIbl
a’poOHOTO pacmajga TIIFOKO3bl. DJHEPTreTUYECKU BBIXOJ OKHCICHHUS TIIOKO3bI B
a’pOOHBIX YCIOBUSAX.

[lupyBaT Kak LEHTpaJdbHBIM MeTaOonuT. [JIOKOHEOreHe3, OCHOBHBIE
CyOCTpaThI Jisl CHHTE3a TIIFOKO3bI B KileTke. KirtoueBbie (hepMEHTHI TIIOKOHEOTeHE3a.
Peryssinus ritokoHeoreHesa.

4.3. BropuuHble myTH oO0MeHa T0OKO03bl. [laTosorusi yriieBoaHOro
o0MeHa. Binsinne ropMOHOB Ha YPOBEHb IJIIOK03bl B KPOBH

[Tenro3zodocharHblii TyTh OKHUCJICHHUS TIIOKO3bI (amotomusi). depMeHTHI
OKUCJIMTEIIbHOTO  JTama.  3HAUYe€HHWE  OKHUCJIHMTEIBHOTO  dJTama  anoTOMUMU.
HeoxucnurenpHblit 3Tann neHTO30(0CPaTHOTO MyTH, OCHOBHBIE (epMeHThI. CBs3b
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neHTo30(pochaTHOro MyTH € TIKMKOIM30M. Pacmpocrpanenue mneHTo30(ochaTHOTO
NyTH B KJIETKE U Orojioruyeckas posib. Perymsius mporuecca.

[IyTh TIIOKYpOHOBOM KHCIOTBI, OCHOBHBIE pEAKIIMH, OMOJOTHYEcKas pOJib,
CBsI3b C MEHTO30(OCPATHBIM ITyTEM U TITUKOIU3ZOM.

['opMoOHanbHast peryisiusi ypoOBHS TJIIOKO3bl B KpoBHU. Ponb HHCyIHHAa,
aJpeHalHa, TJIOKaroHa, IIIIOKOKOPTHUKOCTEPOUAOB. MeXaHH3Mbl PETYISTOPHOTO
JEUCTBUS TOPMOHOB.

MeToabl KONMMYECTBEHHOTO ONPEAETIEHUS IIIFOKO3bI B KPOBH.

S. OO0MeH ¥ pYHKUIMHU JIUNIUAOB

5.1. Knaccupukauusa Junuaos. IlepeBapuBaHue W  BcacbIBaHHMeE
JunuaoB. TpancnoprHsbie GpoOpMBbI JUNHAOB B KPOBH

[lonsitne o munuaax. OmpuUIAEMble U HEOMbLIsieMble aunuAbl. CTpykTypa U
(YHKLIHH MPOCTHIX U CIOXKHBIX JIUITH]IOB.

JIMnu bl MUIIEBBIX TPOAYKTOB. TpeOoBaHMs K JIUIUIHOMY COCTAaBY NPOAYKTOB
nutanus. [lepeBapuBaHye JTUIUAOB: SMYJIbIUPOBaHUE, (PEPMEHTATUBHBIN TUAPOIIU3,
munemooopasopanue. Ponb JkemuHbIX KuciaoT. Hapymenuwe nepeBapuBaHusi u
BCACBIBaHUS.

PecunTe3 nunuaoB B KI€TKaX KUIIEYHHUKA. TpaHCOpTHBIE (DOPMBI JTUIUIOB B
KpPOBH, XWJIIOMUKPOH KaK TpPaHCIOPTHAs popMa SK30TE€HHBIX JIUITUIOB.

5.2. PecuHTe3 NUNUI0B B NedeHU. BHYTPUKIIETOUYHBIA 00MEH KUPHBIX
KHCJIOT

Pecunrte3 nmunuaoB B Me4yeHW U 0Opa3oBaHUE JIMIOINPOTEHMHOB OYE€Hb HU3KOMN
mwiotHocty (JITIOHIT). JIunmonporenHnunasa U e€e pojib B OOMEHE JUIONPOTEUHOB
KpPOBH.

MexaHn3Mbl aKTUBHUPOBAHUS JKUPHBIX KHCIOT. TPaHCIOPT KUPHBIX KHUCIOT B
MUTOXOHJPHUH, POJIb KAPHUTHHA. [3-OKUCIEHUE XKUPHBIX KHUCIOT - CHEUU(DUUECKHIt
nyTh KaTaboyin3Ma >KUPHBIX KUCIOT. DepMeHThl B-okucienus. OKUCIeHUE KUPHBIX
KHCJIOT C HEYETHBIM YHCIIOM VYIIEpPOJHbIX aToMOB. CBsA3b [3-OKHCIIEHUS C
(depMeHTaMH TKAHEBOT'O JbIXaHUs, DHEPreTUYECKUN BBIXOJ OKHUCIEHHUS KHPHBIX
KHCJIOT.

Jlpyrue IIyTH OKHCIEHHs JKUPHBIX KHCIOT M uX 3HadeHue. Ilytu
MCIIOJIb30BaHUsI aKTUBHOW YKCYCHOU KUCJIOTBI.

buocuHTe3 XHUpPHBIX KHUCIOT. OCOOEHHOCTHM CTPOEHHUS CHUHTETa3bl MKUPHBIX
kucioT. Ponp myteid oOMeHa TJIIOKO3bI B CHHTE3€  JKUPHBIX  KHCIIOT.
BrIicOKOHENPENEIBbHBIE JKUPHBIE KUCIIOTHI.

5.3. Oo0OmeH xoJsecTeposia. MeTa00/1u3M KETOHOBBIX TeJl

Cunre3 ruapokcumerTunriayrapui-KoA. Pons 3Toro coenqunenus. MexaHu3mMbl
CHUHTE3a KETOHOBBIX TeJl M UX OMOJIOrHYecKas poib.

BoccraHoBneHue ruapoKCUMETHIINTYTapuii-KoA B MEBaOHOBYIO KHCIIOTY.
CuHre3 xonectepona. Perymsauus cuHTe3a xosnectepona. TpaHCmopT xoJjecTeposia B
kpoBH, poab JIIIOHII, nunonpoTerHOB HU3KON IJIOTHOCTH M JIMIONPOTEHHOB
BBICOKOW IUIOTHOCTH B MEXaHM3Max TpPaHCIOPTa XOJECTepoJia B OpraHu3Me
yenoBeka. IIpeBpamieHue xosecteposia B JKEIYHBIE KUCIOTHL.  BriBenenue
XO0JIECTEPOJIA U3 OpraHu3Ma yenoBeka. KosimuecTBeHHOE OlpeneneHne CoaepKaHus
XOJIECTEPOJIAa U OCHOBHBIX (DpaKIIUii JIUIIOMPOTEUHOB B KPOBHU.
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5.4. Peryasiuusa oOveHna jaunugaos. Hapymenus JunuaHoro o0OmeHa.
310poBbiii 00pa3 KU3HU KaK (PaKTOP NPOPHIAKTHKH ATEPOCKIEPO3a

PezepBupoBanre n MOOUIU3ALMS KUPOB B KUPOBOW TKAHU; TOPMOHAIbHAs
peryisiusg dSTUX MPOIECCOB. TpaHCMOPT KUPHBIX KUCIOT MO KpoBH. Poib
pe3epBUPOBAaHUA W MOOUJIM3AIMKM KUPOB, HAPYIIEHHE OTUX IMPOILECCOB IMPHU
OKUPEHUHU.

['unepxonecreposieMus u ee npuunHbl. XKemdexkameHnHnast 6oJie3Hb. bruoxumus
aTepockiiepo3a, (hakTophl pUcKka. bHOXMMHYECKHuE OCHOBBI JICUCHUS U TTPOPUITAKTUKH
TUIEPXOJECTEPOIEMUU M aTEPOCKIIepo3a, poJib 3A0pOoBOoro olpa3a >KU3HH B
npouIaKkTUKE aTepockiepo3a (MUTaHHE, OTKa3 OT KypeHus, (¢uznyeckas
aKTUBHOCTB ).

dochomunuasl W TIAUKOIUIUABI, MEXaHU3Mbl WX CHHTE3a U pacmaja.
®ochonmunazpl. DyHkuu  (HOCHOIUNUIOB U  TIUKOJUMNHUAOB, BPOKICHHBIE
HapylIeHUss OOMEHA ITUX COECTUHEHUI.

6. OO0MeH npocCThIX 0eJIKOB 1 AMUHOKHMCJIOT

6.1. IlepeBapuBanme OenkoB. Ilyrm ucno/ib30BaHUsT aMHHOKHMCJIOT B
KJIETKe

[MumeBbie OeNKM Kak MCTOYHUK aMHUHOKHCIOT. TpeOoBaHHSI K OEJIKOBOMY
nutanuto. [lepeBapuBanue 6e1KOB. DHI0- U SK30MENTUIA3bI JKETYJOUYHO-KUIIEYHOTO
TpakTa. BcaceiBaHMe aMUHOKHUCIOT. ['HHeHHE OENKOB B KHUIICUHUKE. A30THUCTHIN
OalaHC OpraHu3Ma 4eJIOBEKa: MOJIOKUTENIbHBINA, OTPUIIATEIbHbBIN a30TUCTHIN OaaHc,
a30TUCTOE PABHOBECHE.

AMWHOKUCIIOTHBIN  (OHJ KJIETKU: MCTOYHUKH UM TMYTH HCHOJb30BAHUS
AMUHOKHCIIOTHOTO donpa. MexaHu3Mbl Karabonu3Ma AMUHOKHCJIOT.
TpancamuHupoBaHue, aMuHOTpaHcdepa3bl. TkaHeBass W BHYTPUKIECTOYHAS
cnenqu(UYHOCTh TpaHCaMHWHa3 M ee 3HaueHue. llpsmoe w  Hempsmoe
JI€3aMUHUPOBAHUE  AMUHOKHCIOT. buomorudeckas poib  J1€3aMHUHUPOBAHUS.
[lenTpanbHas poib  TUIyTAMUHOBOM  KHCIOTBI B OOMEHE  aMHUHOKHCIIOT.
JlexapOOKCUIMpOBaHWE AMUHOKUCIOT. bBHOreHHbIE aMHHBI, MPOUCXOKICHHE,
dbynkuun. OKUcieHre OMOTEHHBIX AMUHOB. AMHUHOKCHIA3bI.

Ponp oTHenbHBIX aMUHOKHUCIOT. METHUOHHUH U S-aJIeHO3WIMETUOHUH, CUHTE3
KpeaTuHa, ajapeHanuHa, ¢GochaTUIoB, METUIUPOBAHHUE JIE30KCUPUOOHYKIECHHOBOM
kucinotel (JIHK), MCTOYHMK OmHOYTNIEpOAHBIX Tpymi. JIMmoTpomHbie (GaKTOpBHI.
OOmeH Tupo3uHa M (PeHWIaJaHWHA, HAPYIIEHHS OOMEHa STHUX AMHHOKHCIOT:
(EeHUIKETOHYpHUs, aTKaNTOHYpHs, anbOMHM3M. CHUHTE3 TOPMOHOB, MPOU3BOIHBIX
TUPO3UHA.

6.2. OoOe3Bpe:xxuBanne ammuaka. Ilyru mnpeBpameHusi 0e3a30THCTOrO
octaTtka aMmuHOKHNCJI0T. [loka3zaTenu a30TucToro oomMeHna

OcCHOBHbIE UCTOYHUKM aMMHaKa B opraHu3Me vesioBeka. Ilytu ucnosnb3oBaHus
1 00€3BpeKMBaHUSA aMMHaKa: BOCCTAHOBHUTEIBHOE aMUHHMPOBAaHWE, CUHTE3 aMUJIOB
TUKapOOHOBBIX KHUCJIOT, oOpa3zoBaHue kapOamowmidocdara. ['myramunaza modyexk u
nedeHu. OOpa3oBaHHWE W BBIBEICHHE COJIEH aMMOHUS. AKTHUBAIMS TJIyTaMHHA3BI
IIOYEeK Mpu anuao3e. DBHOCHHTE3 MOYEBHHBI, MPOUCXOXKICHHE aTOMOB a30Ta
MoueBUHBI. HapyiieHus cuHTe3a u BbIBEIEHUS MOYEBHHBI. [[pyrue a3orcoaepxaiue
HEOENKOBbIE MOJIEKYJIbI IJ1a3Mbl KPOBH, 3HAUEHUE OTIPEACTICHUS UX COJIEPIKaHNU.
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[yt ucnonp3oBaHusi 0€3a30TUCTOTO OCTaTKa AMUHOKHCIIOT: CHHTE3 HOBBIX
aMUHOKHUCIIOT, 00pa30BaHUE TIIOKO3bI (TIMKOT€HHbIE aMUHOKUCIIOTHI), 00pa3oBaHue
KETOHOBBIX TeJl (KETOr€HHbIE aMUHOKHUCIIOTHI), PSIMOE OKHCIICHHE, MPEBpalIEHUE B
JUNUABI TPU HAPYIICHUSIX OEIKOBOTO MUTAHUSI.

7. O0men HykiaeonporenHoB. CTpoeHHe M CHHTE3 HYKJIEHHOBBIX
Knca0T. buocunres 6esika. MeToabl MOJIEKYJISIPHON OHOJIOTHHI

7.1. CrtpoeHne U 00MeH HYKJIEOIPOTEMHOB

Hcropust OTKpBITUS HYKJIEONPOTEMHOB. HyKIIEMHOBBIE KUCTIOTBHI.

Oco0OEHHOCTH TNEPBUYHOM CTPYKTYpPbl HYKJIEHMHOBBIX KHUCIOT. CBSI3b MEXIY
HYKJI€OTHJIaMHU. BTopruyHasi CTpyKTypa HYKJIEHMHOBBIX KHUCIOT: OCOOEHHOCTH
BropryHori ctpykrypbl JIHK u pubonykimennoBoi kuciotrel (PHK), Tumer cBssei,
CTAaOMIM3UPYIOLIUX BTOPUYHYIO CTPYKTYpY. TpeTHuHas CTpyKTypa, pojib OEIKOB B
OpraHu3allid MPOCTPAHCTBEHHOW CTPYKTYpPhl HYKJIEHMHOBBIX KHCIOT. CTpoeHue
pubocom. [Momupubocombr. Mudopmocoma u marpuunas PHK, tpancnopthas PHK,
ctpoenue u pyHkuuu. CTpoeHHuE XPOMOCOM.

Henatypanusa HykiaenHOBbIX kucioT. ['mOopunuzanus JTHK-IHK, JTHK-PHK.
MeTtonbl UCCleI0BaHUs CTPYKTYPbl HYKJIIEHHOBBIX KUCIIOT.

Pacman HyKJIIEMHOBBIX KHCJIOT. Hykieasbl KeayJO4YHO-KHMIIEYHOTO TpPaKTa.
Pacnag kieTouyHbIX O€IKOB W HYKJIEHMHOBBIX KHUCIOT. Bpems Ouonoruueckoro
nojgypacnaia O€NKOB M HYKJIEHMHOBBIX KHUCIOT. DepMeHTbI, KaTalu3upyroliue
npolecchl pacnana OelKoB M HYKJIEMHOBBIX KHCJIOT B KieTkax. [loBropHOe
MCIIOJIb30BaHNE HYKJIEO3UI0B U a30TUCTBIX OCHOBAHUM JUISl CUHTE3a HYKJIECOTHIOB.

CuHTEe3 MypHHOBBIX HYKJIEOTH10B. CyOCTpaThl CUHTE3a, KIIFOUEBbIE (DEPMEHTHI
U PEryJisilusi CUHTE3a MyPUHOBBIX HYKIJIEOTHAOB. Pacnaj mypuHOBBIX HYKJIEOTHAOB,
o0pa3oBaHHE MOYEBOM KUCIIOTHI.

[IpeacTaBinenuss O CHHTE3€ NHPUMMIMHOBBIX HYKJIEOTHIOB: CYyOCTpAThI,
dbepmeHThl cuHTe3a, peryisius. KoHeuHble MpOAyKThI pacriajga MUPUMUIUHOBBIX
HYKJIEOTHIOB.

Hapymenust oOMeHa HyKI€0THI0B.

7.2. buocuHTE3 HYKJIEHHOBBIX KHCJIOT U 0eJIKOB

Cunre3 [JHK, cyOctpaTei, (dhepMeHTHI, yCIOBUS CHUHTE3a. Peruimkanus Kak
crnoco0 mepegaun WHGOPMAIMKM OT MATPUIBI K TPOAYKTy peakuuu. OOpaTHas
TPAHCKPUTIIHUsI, OMOJOTUYECKAs POJIb 0OPAaTHOM TPAHCKPUIIIIHH.

buocunres PHK (Tpanckpunims): cyOCcTpatbl, (QEpMEHTbI, YCIOBHS
TpaHCKpunuuu. TpaHckpunuusi kak crnocod nepenaun uHdopmanuu ot JIHK Ha
PHK. buocunte3 pubocoMHbIX, TpaHCHOpPTHBIX M MarpuuHbix PHK. Mexanusmbl
perysiuiuy TPaHCKPUIIIUH.

buocunres 6enkoB. buonornyeckuii (aMUHOKUCIOTHBIN, HYKJICOTHUAHBINA) KOJI
U ero cpoiicTtBa. AxgantopHass posnb TpaHcrnoptHoil PHK. Pekormmmms. buocunres
amunoarmui-TPHK:  cybctpatnas cneuuduunocts  amunoarnuia-tTPHK-cunrteras.
MexaHu3Mbl W 3Tanbl TPAHCISIUU. Perynsiius TpaHCIALUU. Y HUBEPCAIBHOCTD
OMOJOTUYECKOTO KOJa M MEXaHW3Ma CHHTe3a OENKOB. AHTUOMOTHUKUA U TOKCHHBI —
MHTUOUTOPBI CUHTE3a HYKJIEMHOBBIX KUCJIOT U OEJIKOB.

[IpolieccHT HYKJIIEMHOBBIX KUCJIOT U OEJIKOB. XapakTep U3MEHEHUN CTPOCHUS
HYKJIEMHOBBIX KUCJIOT U O€JIKOB MOCJIE€ UX MEPBUYHOIO CUHTE3A.
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7.3. CoBpeMeHHbIe MeTOAbI MOJIEKYJIAPHON OHOJIOTHM U UX MPUKJIATHOE
3HAYeHHe ISl MeIUIUHbI

[TonumepasHas nenHasi peakuusi: 3Tanbl U npuMeHenue. bior-ananmus JITHK u
PHK. I'enoMHasa JakTHiIoCKONHS.

Onpenenenue nocneaoBarenbHocTH HykiaeotuaoB JJHK merogom Canmxepa.
KiioHnpoBaHue, reHHasi UHKEHEPUS.

8. Peryasinusi oOMeHa BemecTs. buoxumusi ropMoHOB

8.1. OcHOBHBbIe MeXaHU3MbI peryJjsimuu Meradoausma. MexaHuU3M
AeHCTBUSI TOPMOHOB

l'opmoHanbHas perynsinuss Kak CpPEeACTBO MEXKKIECTOYHOM M MEXKOPraHHOMN
KOOpIMHAIIUKA OOMEHa BelecTB. Perymnsius 0OMEHHBIX MPOIIECCOB MyTEeM U3MEHCHHUS
aKTUBHOCTH  (PepMEHTOB (aKTHBUPOBAHWE W HWHTUOWPOBAHHUE), W3MEHEHUS
KoJinyecTBa (PEepMEHTOB B KJIETKE (MHIAYKIUS U PENpeccusi CUHTE3a, M3MEHEHHE
CKOPOCTH pa3pylieHus: (PEPMEHTOB), HM3MEHEHUS IPOHUIIAEMOCTH KJIETOYHBIX
MeMOpaH.

Knaccudukanys ropMOHOB MO XUMHYECKON CTPYKType, MECTy OO0pa3oBaHUs,
MEXaHU3My AeHCTBHS. KIEeTKU-MUIIEHN U KIIETOYHBIE PELENTOPHI TOPMOHOB.

OcoOeHHOCTH JCHCTBUSL TOPMOHOB, CBSI3BIBAIOMIMXCA C MEMOpaHHBIMU
peuentopamu. IlocpenHUKM B JEHCTBUM TOPMOHA Ha KIETKY: [UKIAYECKUE
MIyPUHOBBIE HYKJICOTHU/IBI, HOHBI KaJIbIU, MPOIYKTHI TUAPOIN3a
dbocharuamnrHo3uToNOB. [IpoTeMHKUHA3BI, POJb NPOTEUMHKWHA3 B MEXaHU3Max
W3MEHEHUS aKTUBHOCTHU (DEPMEHTOB.

MexaHu3M JEUCTBUSI TOPMOHOB, CBSI3BIBAIOIIUXCA C BHYTPUKIECTOYHBIMHU
pelenTopaMu, BIUSIHUE HAa CUHTE3 OCJIKOB.

8.2. Buusinue BajkHeIIMX TOPMOHOB HA MeTA00JM3M

CrpoeHue, MexaHU3M JIEUCTBUSA M BIIMSHUE HAa OOMEH BEIIECTB T'OPMOHOB
rurnorajamyca, TUNO(PHU3a, THUPEOUIHBIX TOPMOHOB, TOPMOHOB TMO/KETYIOYHON
JKENe3bl, TMOJOBBIX KE€JIe3 M HAANOYEYHUKOB. MeToauka TMpOBEACHUS U
JIMarHOCTUYECKOE 3HAYCHHE TECTa Ha TOJEPAHTHOCTh K TJIIOKO3€. ['opMoOHanbHas
perymsius oOMeHa Kanblus u Gpocdopa.

Hapymienuss ¢GyHKIMUA SHIOKPUHHBIX KEJe3: TUIEpP- W TUIOMPOMYKIIUS
TOPMOHOB, OOIIIKME MPUHITUTIBI JICUCHUS.

Diiko3aHoW bl (MIPOCTArIaHANHBI, TPOMOOKCAHBI, IEHKOTPUEHBI) U UX POJb B
peryisiuuu Metadom3Ma U PU3noIOrH4ecKux QyHKIUM.

Q. Buoxumusi opranoB u TKaHei

9.1. buoxumusi kpoBu. CBepThIBAHHE KPOBHU

dopmeHHBIE A1eMeHThI KpoBH. OCOOEHHOCTH XMMUYECKOTO COCTaBa, CTPOSHUS
U MeTadoiau3Ma SPUTPOIUTOB. Pa3sHOBUIHOCTH W TPOU3BOJHBIE TE€MOTJIOOMHA.
TpaHncnopT KUCIOpoJa W ABYOKUCH yriiepojna KpoBU. OCOOEHHOCTH HACHIILIECHUS
reMorjo0rMHa KHCJIOPOJOM M yrapHbiM razom. ['emormoOuHomatuu. [ 'umokcuw.
JlefiKouThI, 0COOCHHOCTH CTPOCHMS, XMMHUYISCKOTO cocTaBa. Poib JIeHKOIIUTOB.

[lnmazma kpoBu u chIBOpoTKa. benku mmasmel kpoBu. Knaccuduxarus mo
byHKIUSIM OENKOB KPOBH: TPAHCHOPTHBIE OENKH, OCTKH CHCTEMbl KOMIUIEMEHTA,
KWHUHOBOW CHUCTEMBI, CBEpThIBaHUS, (PpuOpuHOIN3a, WMMYHOTJIOOYIHHBI, OEIKH-
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WHTHOUTOPBHI MPOTEOIN3a. bemkn T1a3Mbl - HCTOYHUK aMHUHOKHUCIIOT MPH TOJIOAAHUH.
MeTobl ppakIMOHUPOBAHKS OCIIKOB IIJIa3Mbl KPOBH.

3HayeHHe OMOXMMHYECKOTO0 aHajii3a KPOBH B XapaKTEPUCTHKE COCTOSHHS
3JI0POBBA UesioBeKa. MeToIbl MCCIIeIOBAaHUS KUCIIOTHO-OCHOBHOTO COCTOSTHUSI.

CeepthiBanue KpoBH. COCYIHUCTO-TPOMOOLIMTAPHBIA W  KOATyJISIIMOHHBIMI
remoctas. Poib TpoMOOLIMTOB B TMpolieccax IemMocTaza. BHYTpeHHssI W BHEUTHSS
CUCTEMBl  KOAryJAIlMOHHOTO  Temocta3a. @a3pl.  KackagHblii  MEXaHU3M
aKTUBHPOBaHUS (PEPMEHTOB, YUACTBYIONINX B CBEPTHIBAHWM KPOBH. PoJib BUTaMUHA
K B cBepThiBaHuu KpoBuU. [IpoTHBOCBEpTHIBAIONINE CUCTEMBI (AaHTUKOATYJISAIIMOHHAS,
bubpuHOTUTHYECKAs). ['eModuIny u TpOMOO3BI.

9.2. DbuoxuMmmus neyeHu

Ponr meuenn B oOMeHe YIJI€BOJOB, JIMIMHIOB, aMUHOKUCIOT. CHHTE3 OCIKOB
IIJIa3MEI B IICYCHU.

Peakunm 00e3BpekMBaHMUS BEIISCTB B II€YCHU. Polb  MHUKPOCOMHOTO
OKHCIICHHUsI B TIpoleccax 00e3BpeKUBaHUA. AKTHBHAs TJIFOKYPOHOBas M cepHas
KHCJIOTBI B peakIusax o0e3BpekuBaHus. Peaknum 00€3BpeKHMBaHMUS TMPOITYKTOB
THUEHUS, IOCTYIAIOIINX U3 KUIIICUHHKA.

Ponp medyennm B murmeHTHOM oOMeHe. Peaknuum cuHTe3a rema, cyOCTpaThl,
dbepMeHThl. Peakiuu pacnaga rema, mpssMod M HempsiMol OunupyouH. Hapyimenus
oOMeHa ompyOuHa. Kenryxu: FEMOJIUTHYECKAS, 0o0TypalroHHas,
napeHxuMmaro3Has. JKenaTyxa HOBOPOXKIACHHBIX. JKemdHble MHUIMEHTBHI KpPOBH,
KHUIIIEYHUKA, MOYH.

buoxumuueckue M€EXaHU3MBbI pa3BUTHS MIEYCHOYHO-KJICTOYHOM
HEJIOCTATOYHOCTH M II€YEHOYHON KOMBI. BHOXMMHUYECKHE METOHIbI JHATHOCTHKHU
HapymeHni QyHKINH TTCUYCHHU.

0.3. buoxumus Mo4exk U MOYH

OcHOBHBIC TIOKa3aTeIW aHAJIM3a MOYM B HOpPME. OOBEM, IUIOTHOCTH, IIBET,
po3payHocTh, pPH, HeopraHwdeckWe M OpPraHWYECKHUE COCTAaBHBIC YacTH MOYH
(MoueBMHA, MoOYeBas KHCJIOTa, KpPEaTHUHWH, aMHHOKHCIOTBI, 0€3a30THCThIC
OpraHUYeCcKue KOMIIOHEHThI MOYH, TOPMOHBI M UX META0OJIUTHI).

JlnarHocTuyeckoe 3HaUCHUE ONPEACIICHUS MaTOJOTUUECKHUX COCTAaBHBIX YacTei
MOYH: TPOTCHHYPHS, TIIIOKO3ypHs, T'eMaTypusi, KETOHYpPHS, >KCIIYHbIE MUTMEHTHI,
(dhepMEeHTHI, OIpeIe/IieMbIC B MOYE C IMAarHOCTHUECKOM IIEIIBIO.

OcobenHocTy MeTaboM3Ma B TOYEUHOU TKaHU. PoJib mouek B MoJiepKaHUU
KHCJIOTHO-OCHOBHOT'O cOoCcTOsIHUSA. OOpa3oBaHue OMOJIOTMYECKA aKTUBHBIX BEILIECTB B
IMOYKax.

10. bwuoxumus mUTAHUSA

10.1. Hezamenumble d¢akropsl nuraHusi. Burtamunbl. IlpuumHbl U
OMOXMMHYECKHE XapPAKTEPUCTUKU CHHAPOMA HEOCTATOYHOTO MU TAHUS

Butamunbl: ucrtopust OTKpeITHS W u3ydeHusa. Knaccudukaruss BUTaMUHOB.
[IpruuHBI HEIOCTATOYHOCTH BUTAMHUHOB: JK30I'C€HHBIE M DJHIOTCHHBIC THIIO- U
aBUTAMHUHO3BI. | HIIEPBUTAMHHO3bI M MX IPUYHHEI.

BonopactBopumeie Butamunsl (Bi1, B2, PP, Bs, By, B12, OnoTun, manroreHoBas
KHCIJIOTa, aCKOPOMHOBAS KUCIIOTA, PYyTHH). XUMHYECKOE CTPOCHHE, aKTUBHBIE ()OPMBI,
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POJIb BOJOPACTBOPUMBIX BUTAMHHOB B OOMEHE BEIIECTB, MEXaHU3Mbl BCACHIBAHUS U
BBIICJICHUS U3 OPraHU3Ma YEJIOBEKa.

XKupopactBopumbie BUTaMUHBL. (OCOOCHHOCTH CTPOCHHS M MEXaHU3Ma
nevictBus ButaMuHoB A, E, K, D, BnussHue Ha mMeTaOoiu3M U pa3BUTHE OpraHU3Ma
yesioBeKa. AHTHOKCHIAHTHAsI POJib KUPOPACTBOPUMBIX BUTAMHHOB, MPUMEHEHHE B
KaueCTBE JIEKAPCTBEHHBIX CPEJICTB.

CyrouHast nmotpeOHOCTh B BUTamuHax. ColiepkaHre BUTAMUHOB B IMHUIIEBHIX
UCTOYHHUKAX. MUKpO(dIIOpa KUIIEUHNKA — BaXKHBIA HCTOYHUK BUTAMUHOB Y YEJIOBEKA.
AHTUBUTAMUHBI. MeTOAbl  OIIEHKM  HACHIIIEHHOCTH  OpraHuM3Ma  4YeJIOBeKa
BUTAMHHAMH.

Jlpyrue He3aMeHHMbIe (PAKTOpPhl MUTAHUA U UX POJb (TOJIMHEHACHIIICHHBIC
YKUPHBIC KUCIIOThI, aAMUHOKHUCIIOTHI). BUTaMUHOTIOTOOHBIE BEIIIECTBA.

Hapymenus nutanus. Kiuaudeckue QopMbl CHHIPOMA HEIOCTATOYHOTO
nuTaHus (KBAaIIMOPKOP M MapasM), IPUYMHBI Pa3BUTHS, OCHOBHBIC OMOXMMUYCCKHE
HapYIICHUS.

10.2. Boaa nu MuHepaJbHbIe COJIH

MuHepanbpHble  BellleCTBA  KaK  He3aMEHUMblEe  (aKTOpbl  MUTAHUS.
Knaccuduxkanusa. [lytu nocTyriaeHuss MUHEPAIbHBIX BEIIECTB B OPraHU3M YEJIOBEKa,
MeXaHU3Mbl BcachbiBaHus. OyHKIIUY MUHEPATbHBIX BEIIECTB.

DNEKTPOJIUTHBIN COCTaB OUOJIOTHYECKUX JKUJKOCTEH. MeXxaHU3Mbl peryIisiuu
o0beMa, HPIEKTPOJIMTHOTO coctaBa W pH xkuakocteid opraHu3ma 4enoBeka. Pouib
MOYEK, KEITYJOYHO-KUIIIEYHOTO TPAKTA, KOXH, JIETKUX B PETYJISAIUUA BOJHO-COJICBOTO
oOMeHa. VYcClIOBUST M MEXaHU3Mbl BO3HUKHOBEHHS  allMJio3a,  ajKajiosa,
00€3BOKMBAHUS U OTEKOB.

OOMeH HaTpusi U KaJiusi, 0COOCHHOCTH paclipe/iejieHUs B OpraHu3Me 4esioBeKa,
peryJsnus oOMeHa.

10.3. O6men kaabuua u pocopa. MuxkpodnemeHThl. PoJib okpyxaronei
cpeabl B Pa3BUTHH MAKPO- U MUKPO3JIEMEHTO30B

[TotpeOHocTs, B Kambpluu W (dochope, MeXaHU3Mbl  BCACHIBAHUS,
pacrnpeneneHue B OpraHu3Me YeloBeKa, PeryJisius oOMeHa.

MukposneMeHTsl. buomorudeckas posib Jkene3a, Meau, Kobaibra, Hoja,
MarHusi, IMHKa, MapraHia, ¢ropa, ceaeHa. OOMEH MHUKPOIJIEMEHTOB B OpraHU3Me
yenoBeka. OomeH xenesa. Tpancheppun u bepputun. JXKenesonepunuraoie aHeMuu,
WX JTMarHOCTHKA.

Makpo- U MHUKpPOIJIEMEHTO3bI, POJib (PAKTOPOB OKpPYXKAIOIIEH Cpeabl B HUX
pPa3BUTHH.

11.  OcHOBBI OMOXMMHYECKOT0 MOHHUTOPUHIA B pa3padoTKe KpUTepHeB
o0ecneyeHus 3I0POBbSI HACEJICHUSA

OcHOBHBIE OMOXMMHYECKHE II0KA3aTeNId, XapaKTEePU3YIOIIHE COCTOSHUE
OpraHu3Ma 4eJOBeKa U €ro CUCcTeM. buoxuMuieckrne OCHOBBI Pa3BUTHSI 3a00JICBAHMIA.
[TpuHIIMTIBEI TAOOPATOPHON AMATHOCTUKH U JICUCHHS TIATOJIOTUN METaboIM3Ma.
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NH®OPMAIIUMOHHO-METOJAMUYECKAS YACTD

JINTEPATYPA

OcHoBHas:

1. buonoruueckas xumus : ydyeOHuk / TaranoBuu, Anaronuii ImutpueBuu
[1 npyrue]; mon penakiuen A.Jl. TaranoBuya. — MuHCck : Bermaiimas mkosa, 2016. —
671 c.

JlonmosiHUTEIbHAS

2. buoxumus : yueOnuk / JIL.B.ABaeeBa [u japyrue]; moa pemaxkiueit
E.C.CeBepuna. — Mocksa : ['eotap-Menua, 2015.— 759 c.

3. OcHoBwl Ouoxumuu Jlennnmxkepa : B 3 Ttomax / JI.Henwcon, M.Kokc;
nepeBo/1 ¢ aHrMiickoro — Mockaa : Jlaboparopus 3Hanuid, 2017.

4. Mapmamnn, Jx. Knuanueckas ouoxumus. / Jhx.Mapmamn. — Mocksa :

BMHOM, 2014. — 408 c.

METOINYECKHUE PEKOMEHJAIIMUA 110 OPTAHU3AIINU U BBIIIOJIHEHHUIO
CAMOCTOSITEJIBHON PABOThI OBYUAIOIUXCS IO YYEBHOM JUCHUILIVHE

Bpewmsi, oTBeleHHOE Ha CaMOCTOSITENBHYIO PabOTy, MOXKET HCIOJIb30BATHCSA
oOyyJaroImuuMucs Ha:

MOATOTOBKY K JICKITUSM U MMPAKTHUECKUM 3aHSATHSM;

MMOATOTOBKY K KOJUTOKBHYMaM, 3a4€Ty U dK3aMEeHY 110 y4eOHOH TUCIUILINHE;

BBITIOJTHCHHUE UCCIIE0OBATEIIBCKUX M TBOPUYECKUX 3aaHUM;

MOJITOTOBKY TEMAaTHUYECKHUX JOKJIAI0B, pedepaToB, MPE3CHTAIINIH;

KOHCIIEKTHPOBAHUE yU€OHOM JIUTEpaTypPHI.

OCHOBHBIE METO/II OPTAHU3AIUU CAMOCTOATEILHON paOOTHI:
HaINMCcaHue U Tpe3eHTanus pedepara;

BBICTYIUICHUE C IOKJIAJIOM;

KOMIIBIOTEPU3UPOBAHHOE TECTUPOBAHMUE.

KonTpoas caMocTosiTenbHON paboThl MOKET OCYIIIECTBIISTHCS B BU/IE:

KOHTPOJIbHOM palOThI;

UTOTOBOTO 3aHATHA, KOJUIOKBUYMa B (oOpME YCTHOro coOeceqoBaHus,
MUCHhMEHHON PabOTHI, TECTUPOBAHUS;

oOcyxnenus pedepartos;

3aIUTHI TPOTOKOJIA JIAOOPATOPHOTO 3aHSITHS;

OLICHKH YCTHOTO OTBETa Ha BOIIPOC, COOOIIEHHUsS, AOKJIaZa WU pPELICHUS
3aJja4uM Ha J1a0OpaTOPHBIX 3aHATHUSAX;

MPOBEPKHU pedepaToB, MHUCbMEHHBIX JOKIAI0B;

WHIUBUTyJIbHON OeCeIbl.
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IIEPEYEHb PEKOMEHJIYEMBIX CPEJICTB IUATHOCTUKHU

JIJist TMarHOCTUKU KOMIIETEHIIMN UCTIONB3YIOTCS CAeAYIomue (POpMBI:

YcrHas ¢opma:

KOJUJIOKBUYMBI;

JIOKJIa/Ibl Ha KOH(GEPEeHIUSX;

YCTHBIN DK3aMEH.

IMIucbmennas ¢gopma:

TECTBI;

KOHTPOJIBHBIE OIPOCHI;

KOHTPOJIbHBIE pa0OTHI;

MUCbMEHHBIE  OTYETHl 1O AayAUTOPHBIM  (JIOMAIIHUM) MPAKTHYECKUM
YIPAKHEHUSAM;

MMCbMEHHBIE OTUETHI 110 JAOOPATOPHBIM padoTaMm;

pedepatsi;

OLICHMBAHUE HA OCHOBE MOYJIbHO-PEUTHHIOBOI CUCTEMBI.

YcTHO-IUCbMeHHas1 opMa:

OTYETHI 110 ayTUTOPHBIM MIPAKTUYECKUM YIIPAKHEHUAM C UX YCTHOM 3aIUTOM;

OTYETHI [10 JOMAIIHUM ITPAKTHYECKUM YIIPAXKHEHUSAM C UX YCTHOM 3aIUTOM;

OTYETHI IO TaOOPATOPHBIM pabOTaM C UX YCTHOM 3alIUTOM;

3a4ET;

OLICHMBAHUE HA OCHOBE MOIYJIbBHO-PEUTHHIOBOW CHCTEMBI.

Texunueckas popma:

AIIEKTPOHHBIE TECTHI.

INEPEYEHDb NIPAKTUYECKHUX HABBIKOB

1. KonuuecTBeHHOE ompesienieHre 0eaka B ChIBOPOTKE KPOBH.

2. Ornpenenenre KUCIOTHOCTH JKEITyI0YHOTO COKa.

3. KadecTBeHHOE ompeneneHre TMATOJOTHYSCKHX KOMIIOHEHTOB B MOYE:
KETOHOBBIC TEJIa, TUIFOK03a, OCJIOK, KPOBSIHBIC TTUTMEHTHI.

4., KonuyecTBEHHOE OMPEICIICHUE MAaTOJOTHYECKUX KOMIIOHCHTOB B MOUYE:
TJII0KO03a, OENOK.

5.  KommuectBenHoe omnpeseneHre OMOJIOTMYSCKUX BEIIECTB B KPOBU M MOYE:
[JIFOKO3a, XOJIECTEPOJI, JIUMOMPOTEHHBI, MOYEBUHA, OWIUPYOWH, HATpUM, KaJIHi,
Kapluu, Butamun C.
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3aBenyromuii  Kadgeapo OHOJOTHUECKOM
XUMUU YupexneHus oOpa3oBaHUs
«benopycckui rOCyJlapCTBEHHBIN
MEIULIMHCKUA  YHUBEPCUTET»,  JOKTOP
MEUIIMHCKHUX HayK, Ipodeccop A.Jl. TaranoBuu

JloieHT Kadenpsl OMOIOTHIECKON XUMHUHU
VYupexnenus oopazoBanust «benopycckuii

roCyapCTBEHHBIN MEIUIUHCKAN
YHUBEPCUTET», KaHAUAAT MEIULUHCKUX
HayK, JOLICHT K.A.PyTKoBCKas

OdopmiieHre TUIOBOW Y4yeOHOM NPOrpaMMbl M COMPOBOXKIAIONINX JOKYMEHTOB
COOTBETCTBYET YCTAHOBIIEHHBIM TPeOOBaHUAM

HavansHuk y4eOHO-METOJUYECKOTO
OTIENa  YUYPEKICHUS oOpa3oBaHHUs
«benopycckuit roCyJ1apCTBEHHBIN
MEIULUHCKUN YHUBEPCUTET» E.H.bemas

HavansHuk PecnyOnukaHckoro 1eHTpa
HAYy4YHO-METOJUYECKOTO oOecreueHus
MEIUIMHCKOTO M (hapMareBTHIECKOTO
o0pa3oBaHUs rOCYyJIapCTBEHHOT'O
yapexJieHus: oopa3oBanus «benopycckas
MEIUITTHCKAS aKageMHus
MOCJICAUIIIOMHOTO 00pa30BaHUs JI.M.Kananen
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damuius, UMs, OTYECTBO

TaranoBuy AHatosmii JIMuTpueBu4

J1omKHOCTS, yueHas 3aBenyronuii  kadenpoil OMONOTMYECKON  XHUMUU

CTEIICHb, YYEHOE 3BaHUE  YUPEKIACHUSA o0OpazoBaHus «benopycckuii
TOCYJJapCTBEHHBI ~ MEAUUMHCKUNA  YHUBEPCHUTETY,
JOKTOP METUIIMHCKUX HayK, Mpodeccop

@ ciyxeOHbIit 277 17 64

E-mail: Taganovich@bsmu.by

damunus, uMs, oTyecTBO  PyTkoBckas JKanHa AnleKcaHIpOBHA

JIOIKHOCTB, yueHast JlomeHT Kadeapsl OHOJIOTNYECKON XUMHUH

CTEIICHb, YUCHOE 3BaHUE  YUYPEKICHUS o0Opa3oBaHUsI «benopycckun
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