MMUHOBPHAYKN POCCUN
®ENEPAJIbHOE rOCYIAPCTBEHHOE BIO[DKETHOE OEPA3OBATEJIbHOE YYPEXAEHUE
BbICLLIEFO OGPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEP>XOAKO

3aBegyowmmn kapegpomn
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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
51.B.04 ®epmeHTaTMBHAs perynaumsi U KOHTPOSMb FEHHOW aKTUBHOCTU
1. Koa n HaumeHOBaHMe HanpaBfieHMA NOAroToBKu/cneumanbHOCTH:
060401 Buonorus
2. Mpodcdunb nogroTroBkM/cneymanmnsagum.
«Mepauko-buornormnyeckne Haykm»
3. KBanudukauma BbinycKHUKa: maructp buonornm
4. ®opma obpasoBaHua: O4yHas
5. Kachepgpa, oTBevaroLwan 3a peanmsaumio QUCLUNIIUHBI:
Kadegpa MeanumHCcKon Guoxmmmm n mmkpobrnonornm
6. CoctaBuTEeNnun nporpamMmmbil:
Monoea T.H., A4.6.H., npodeccop
CadpoHoBa O.A., K.6.H., OOLEHT
Wynbrun K.K., K.6.H., AOUEHT
Kpbineckui E.[., K.6.H., AOUEHT
Kupunosa E.M., k.6.H.
7. PekomeHaoBaHa:

HMC meguko-6uonorndeckoro gakynbteTta, npotokon Ne 2 ot 15.03.2023

8. YuebGHbIN roa: 2023/2024 Cemectp(bl)/Tpumectp(bl): 1



9. Llenu n 3apayv y4e6HON ANCLUNIIUHDI:
Llensmu oceoeHusi yuebHoU OucyurniuHbl 6115 MCH:
Hay4uTb MaructpaHta nPUMEHATb MNpU NPOGECCUOHANbHON LOEeATENbHOCTU CBEOEHUs O
depMeHTaTUBHbIX MexaHu3Max perynsumm obmeHa BeLllecTB, OCHOBHbIX MexaHu3Max
perynsauum aKCnpeccumn reHoB Ha YPOBHE TakUX 3TanoB nepegadn reHeTun4yeckon nHgopmaumm,
Kak TpaHckpunuus, co3peBaHue PHK, TpaHcnaumsa M nocTTpaHCNsIUMOHHbIE MoAMdMKaLMN.
Kpome TOro, BHUMaHWe yaensieTcsi U3ydeHnto posnn reHoB B perynsiunm npoLieccoB KreTOYHOM
AnddepeHUMpPoOBKM, a TaKke BOMPOCAaM 3KCMPECCUN HEKOTOPbIX TEHOB MNpU  pPasBUTUM
OKCMOATUBHOIO CTpecca, KaHLeporeHese, reHeTU4Yeckon npenpacrnosioXXEHHOCTU K pas3BUTUIO
psga 3abonesaHun.
3adayu y4ebHoU OucyunuHbI:
obecneunTb HanMyue y MarucTpaHTa B pesynbTaTe usydeHust 4aHHOro Kypca:
e MOHMMaHNE OCHOB CTPYKTYPHO-(PYHKUMOHANbHOM OpraHuM3aumm u qyHKLMOHMPOBAHUS
epMeHTaTUBHbBIX MEXAHM3MOB PETyNsLUMN KNEeTOYHOro Metabonmama;
e YMEHMWE OonepupoBaTb OCHOBHbIMW MOHATUSAMW W TEPMWUHOMNOTMEN NPU  U3MNOXEHUU
TEOPETUYECKNX OCHOB N3y4aeMON OUCLUNIINHGI;
e KOHKPETHbIX 3HAaHMMW O MNPUMEHEHMM METOAOB M3y4yeHUs npobnem, CBSA3aAHHbIX C
depMeHTaTUBHON perynaunen metabonunama;
e KOHKPETHbIX 3HaHMN O MeTodaxX U3Yy4YeHUsa Perynaumm KCNPeCcCuUn reHoB Ha PasfiMyHbIX
YPOBHSX.

10. MecTo y4yeb6HOM aucuuNuHbI B CTPyKType OOI:

YyebHaa pgucumnnuHa «®PepmeHTaTMBHAA perynsaumMs M KOHTPOMb T[EeHHOM aKTUBHOCTU»
OTHOCUTCS K 0bsi3aTenibHbIM AUCUMNIIMHAM BapuaTUMBHOM 4acTu NPOdEeCCUOHAanbHOro UMKNa
depepanbHOro rocyaapCcTBeHHOro obpasoBaTenibHOro craHgapTa BbiCcliero obpasoBaHWs Mo
HanpasneHuto nogrotoekn 060401 Buonorusa (marncTpartypa).

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NiaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHUsI oGpa3oBaTefibHOM
nporpamMmbl (KOMNETEHUUAMU BbIMYCKHUKOB):

Kog HasBaHune Kog(bl) | WHaukaTop(bl) [MnaHvpyemble pesynbTatbl 00y4eHus
KoMneTeHumm
MK- CnocobeH MK-1.1 | AHanuaupyeT u | 3HaTb: OCHOBHbIe NPUHLUNLI n
1 nnaHMpoBaTb obpabaTbiBaeT | MexaHu3Mbl perynauun  metabonuama
paboTy u WHpopmauuio | yrneBoAos, nMnuaos, benkos,
BblOMpaThb no TemaTuke HyKneoTnaos, rema n obmeHa xenesa Ha
MeToAbl nccnegoBaHns B | MOSEKYNSIPHOM YPOBHE, B TOM 4uUcrie C
peLleHns BblGpaHHON yyactmem rOPMOHOB, a TaKxe
nccnegosartenb obnactn Hayk, B | NocrneacTeums HapyLUeHun 3TUX
CKUX 3agav TOM YMCMEe Ha | NPOLECCOB;  OCHOBHble  MEXaHWU3Mbl
afekBaTHO MeXAUCUUNNNHA | perynaumm aKCnpeccun reHoB Ha ypoBHe
nocTaBneHHbIM PHOM YpOBHE | Takux 3TaroB nepefadn reHeTU4ecKon
uensam c NHopmauuu, Kak TPaHCKpUNUuS,
y4eToM cospeBaHne PHK, TpaHcnauua u
LLUMPOKOrO NOCTTPAHCIALMOHHbIE MOAMdUKaLUN
NOHMMaHNS yMeTb: oLeHuBaTb npoTekaHue
npodeccuoHan MeTabonmyecknx npoLeccos B
bHOWM obnactu opraHu3mMe 4erioBeka, B TOM 4ucne c
n/vnn obnactn NpUMEHEHNEM COBpPEMEHHOM
oby4eHus, B annaparypsl, ans peLeHns
TOM Yuchne Ha npodeccuoHasnbHbIX 3aday - B pamkax




MeXaMCUUNIMH
apHOM YpOBHe

npoeeneHna Hay4YHbIX 3KCNepuMeHTOB

BruomeanunHCKOro npocumns n
BUOXMMMYECKNX nccnegoBaHumn B
obrnactu 3QpaBOOXpPaHEHMs;  U3yyaTb

pofb reHoB B perynauum npoueccoB
KNeTo4YHON AndepeHunpoBKn, a Takke
BOMPOCHI 3KCMPECCUN HEKOTOPbIX FEeHOB
npu pasBUTUM OKCUOATUBHOIO CTpecca,
KaHLeporeHese, reHeTM4YecKomn

npeapacnosioXXeHHOCTU K pasBUTUIO
psga 3abonesaHun

BNageTb: HaBblkaMX UWHTepnpeTaunm
pe3ynbLTaToB NnpoBeAeHHbIX

nccnegoBaHun B obnact MeauumHbl U
ounonorum ans peLueHns
npodeccnoHanbHbIX 3aga4

MK-

CnocobeH
obpabaTbiBaThb,
WHTEpNpeTMpOoB

aTb U
oopMNATL
pesynbTaTbl

npoBeAeHHbIX
nceneaoBaHumn
B BblOpaHHOM
obnactun Hayku

MK-3.2

AHanunsnpyet
NonyyYeHHble
pesynbTaThbl U
WHTepnpeTupyeT
B KOHTEKCTe
Bbl6paHHON
obnactu
npodeccunoHanb
HOW n/nnn
Hay4YHoU cdpepsbl

3HaTb: OCHOBHbIE NPUHUMMNbI n
MexaHu3mMbl perynauun metabonuama
yrnesonos, nmnnaos, 6enkos,
HYKeoTnaoBs, rema n obmeHa xernesa Ha
MONEKYNSIPHOM YPOBHE, B TOM 4ucne C
yyactmem rOPMOHOB, a Takke
nocnencTeus HapyLleHWn 3TUX
NMPOLIECCOB;,  OCHOBHble  MEXaHWN3Mbl
perynsunumn aKCnpeccmm reHoB Ha ypoBHE
TakMx 3TanoB nepedadn reHeTUYeCcKou
MHdopMauuu, Kak TpaHcKpunuus,
cospeBaHne PHK, TpaHcnauua wu
NOCTTPaAHCISAUMOHHbIE MoabmKaumnm
yMeTb: oueHnBaTb npoTekaHune
MeTabonnyeckmnx npoLeccoB B
opraHu3me 4enoseka, B TOM 4ucCre C
npUMeHeHnem COBpPEMEHHOM
annaparypbl, ans peLueHns
npodeccnoHanbHbIX 3agay - B paMKax
NpoBeAEeHNs1 Hay4HbIX 3SKCMNEPUMEHTOB
BrMomegMuUnHCKOro npodcuns n
BMOXMMMYECKNX nccrnegoBaHnm B
obnactn 34paBOOXpaHEHUs; M3y4vaTtb
porfib FEHOB B perynsuuMmM npoLeccoB
KNeTo4YHoON AnddepeHUnpoBKn, a Takke
BOMPOCHLI 3KCMPECCUN HEKOTOPbLIX FEHOB
npu pasBUTUM OKCUOATUBHOIO CTPEcca,
KaHueporeHese, reHeTU4YeCcKom
npeapacnosioXXeHHOCTM K pasBUTUIO
psiga 3abonesaHnin

BNageTb: HaBblkaMX UWHTEpnpeTaumnm
pe3ynbTaTtoB npoBeaeHHbIX
nccrnegoBaHnn B obnactm meguumHbl m
Ounonorumn ans pelweHns
npodpeccunoHanbHbIX 3aga4

K-

CnocobeH K
BHyTpunabopaTt

MK-7.3

OueHuBaeTt
BEPOATHOCTb

3HaTb: OCHOBHbIE NMPUHUUNDbI n
MeXaHU3Mbl perynaunun meTabonmama




OpHoW pasBuUTUS yrneBoAoB., nMnNnaos, ©enKos,

Banuaaumm NaToNorM4yecknx | HykneoTmaos, rema n obmeHa xenesa Ha
pe3ynbTaToB COCTOSIHU Ha | MOMEKYssipHOM YpOBHE, B TOM 4ucrie c
KMUHUYECKMX OCHOBE aHanusa | yyactuem rOPMOHOB, a Takke

nabopaTtopHbIX MeanKo- nocneacTeus HapyLLUeHWiA 3TUX
nccnegoBaHui GUoNorMYecknx | MPoLECCOB;,  OCHOBHblE  MEXaHU3Mbl
[AaHHbIX perynsiuyMm 3KCnpeccumn reHoB Ha ypoBHE

TaKMX STanoB nepegayn reHeTU4eckomn

nHopMaLmun, Kak  TpaHCKpunuus,

co3peBaHne PHK, TpaHcnauua wu
NOCTTPaAHCISALUMOHHbIE MOoaMbUKaLmnm
yMeTb: OLIEHMBAaTb npoTekaHune
MeTabonnyeckmnx npoueccos B
opraHu3Mme 4enoseka, B TOM 4ucrie C
npuMeHeHnem COBpPEMEHHOM
annapaTypbl, ans peLueHns
npodeccnoHanbHbIX 3agay - B paMKkax
NpoBeAEeHNs1 Hay4HbIX SKCMEPUMEHTOB
dnomeguLnHCKOro npodouns n
OnoxMmMmnyeckmnx nccnenoBaHun B
obnactm 34paBOOXpaHEHUs; uM3y4vaTtb
poSfib FEHOB B perynsuuMmM npoLeccoB
KNeTouyHon anddepeHUMpOoBKN, a Takke
BOMPOCbI 3KCMNPECCUN HEKOTOPbIX FEeHOB
npu pasBUTUM OKCUOATUBHOIO CTpecca,
KaHueporeHese, reHeTU4eCcKomn
npeapacnosioXXEHHOCTM K pasBUTUIO
psiga 3abonesaHnin

BNageTb: HaBblkaMu UWHTEpnpeTaumnm

pe3ynbTaToB NpoBeAEeHHbIX
nccrnegoBaHuii B 06ractM MeauumHbl U
Buonoruun ans peLueHns

npodeccnoHasnbHbIX 3a4au

12. O6bem AucUMNNMHBLI B 3a4eTHbIX eaAuHuuax/yac.(@ coomeemcmeuu C Yy4ebHbIM
nnaHom) — 4/144.

Pdopma NPOMEXYTOUYHON aTTeCcTaunm(3a4yem/3K3aMeH) SK3aMeH.

13. TpyaoeMKocTb NO BMAaM y4yebHon paboTbl

TpyooemMKkocTb
Bua y4ebHon paboThl Bcero Mo cemecTpam
1 cemecTp Ne cemecTpa
AyaouTopHble 3aHATUS 44 44
nekuum 14 14
B TOM yucne: npakTnyeckue 30 30
nabopartopHble
CamocTtosTenbHas pabora 64 64
B TOM umncne: kypcosas paborta
(npoekKT)
dopma npomMexyToyHon aTTectaumm | 36 36
(3k3ameH — 4ac.)




UTtoro:

| 144 | 144

13.1.

CopaepxxaHue AUCLUMNIUHBI

n/n HaumeHoBaHwue pasgena CopepxaHwue pasgena Peanusauwns pasgena ancunnnuHel ¢
OVCLMMMNUHbI OVUCLUMMNUHbI NOMOLLIbIO OHNanH-kypca, QYK
1. Jlekuum
1.1 Perynauusa yrnesogHoro Perynsuus rnukonusa. Perynsumsa | https://edu.vsu.ru/course/view.php?id=6276
obmeHa. Perynaums BOBIEYEeHNd rMoKo3bl B Npouecc
rIuKonmaa. rnukonusa. Perynauns
B3avMornpeBpaLLeHni
docopunasbl a u goccopunasbl
B FOPMOHaMMU.
1.2 | naBHble aTanbl perynsaumm https://edu.vsu.ru/course/view.php?id=6276
nocnegoBaTenbHOCTU
FMUKONUTUYECKNX peakLUn.
BbisiBrieHue perynupyembix
3TanoB rnukonusa B
WHTaKTHbIX KMNeTKax.
1.3 | ®epmeHTaTUBHAS depMeHTaTBHAA perynauuns https://edu.vsu.ru/course/view.php?id=6276
perynauus umkna TprkapbOHOBbLIX KNCIIOT.
TPUKapbOHOBBIX KMCOT. Perynsumnsa npespalleHus
nupyeata a aueTun-CoA.
PerynaTopHble atanbl Lukna
NMMOHHOW KUCNOThI.
1.4 KoHTponb okucnutenbHoro | KoHTpOmb OKUCANTENbHOIo https://edu.vsu.ru/course/view.php?id=6276
dochopmnnupoBaHus. dochopunmpoBaHus B
Bsanmocssa3b 3aBMCUMOCTU OT IHEPreTU4EeCKmX
perynaTopHbIX notpebHoOCTEN B KNETKE.
MeXxaHU3MOB rNNKONn3a, MexaHn3m yepenytoLerocs
UuKna TpukapboHOBbIX CBA3bIBaHUSA, OO BACHAOLLNIN
KMCROT, OKACIIUTENBHOIO cnHTe3 ATO ns AI® OH,
docchopmnupoBaHus. katanusmpyembii ATdaszon.
B3anmocBa3b perynsaTopHbIX
MEeXaHWU3MOB FIMKOMNn3a, Lmkna
TpUKapbOHOBbIX KUCIIOT,
OKUCIIUTENbHOro
dochopunmpoBaHus.
1.5 KoopanHauusa npoueccoB KoopanHauusa npoueccos https://edu.vsu.ru/course/view.php?id=6276
rmukonunsa u rMMKONM3a 1 rrKoHeoreHesa.
rMioKoHeoreHesa. PeuunnpokHasa perynaums rivkoreH-
HapylweHusa yrnesogHoro CWHTa3bl W rMNKOreH-
obmeHa. docopunasel. HapyweHns
yrnesogHoro obmMmeHa.
1.6 | Perynsuua metabonuama Perynauua metabonusma https://edu.vsu.ru/course/view.php?id=6276
nunugoB. Perynauus nunuaoB. Perynaumsa 6GuocuHTesa
nunoreHesa. Perynauuns XWUPHbIX KUCNOT. Perynaums
OKUCIEHMS XKUPHBIX KUCMNOT | OKUCHEHMUS XXUPHBIX KACMNOT U
1 obpa3oBaHNs KETOHOBLIX | 0B6pa3oBaHUSA KETOHOBbLIX TE.
Ten. HapyweHus HapyweHus nunugHoro obmeHa.
nMnugHoro obmeHa.
1.7 | Perynsauus katabonuama Perynauua nepesapvBaHus https://edu.vsu.ru/course/view.php?id=6276
9K30TEHHbIX Y SHOOrEHHbIX | ©enkoB B xenyake (onTuMym pH-
oenkoB OencTBma epMeEHTOB,
cneundunyHOCTb OEeNCTBIS,
pesynbTaTt AencTBus). DepMeHThbI-
nenTuaasbl TOHKOrO KMLEeYHMKa
(onTmym pH-gericTeus,
cneunduyHoOCTb AeNCTBUS,
pesynbTaTt AencTBus). MexaHuambl
BCaCbIBaHMUS aMWHOKUCIOT B
KuweyHuke. TpaHcnopT
aMUHOKUCIIOT B OpraHusme.




MepeHOC aMUHOKMCIIOT Yepes
KneTovHble MeMbpaHsl, Y-
rnyTamunbHbIA LuKn. OCHOBHbIE
TpaHCNOPTHbIE CUCTEMBI ANS
HeWTpanbHbIX aMUHOKUCHOT,
BbICOKOMOMEKYNAPHBIX U
apoMaTUYeCKnX aMUHOKMCIOT,
KMCIbIX @MUHOKMCIOT, OCHOBHbIX
aMWHOKMCIIOT M LNCTUHA,
WMWMHOKMCNOT W FMnuUMHa.

1.8

KaTabonuam aHOoreHHbIX
Oenkos.

[MpoTeonuna sHOoreHHbIx 6ernkos,
3Ha4yeHve KaTencmnHoB, NPOTEOCOM
N yOUXUTUH-3aBUCUMOrO
npoteonunsa. PakTopel,
yckopsioLwne aerpagaumio:
AeHaTypauus, aktneawms
NN30COM, FMIOKOKOPTUKOUAHI,
TUPEOULHbIE FOPMOHbI.

https://edu.vsu.ru/course/view.php?id=6276

1.9

GKCI'IpECCVIﬂ reHoB n
BO3MOXHbl€ MeXaHN3Mbl ee
perynauun.

3Kcnpeccusi FeHOB ¥ BO3MOXHbIE
MexaHu3Mbl ee perynsuun. Mogenu
perynsiuum aKCrnpeccum reHoB.
KoopavHaumsi akcnpeccum reHoB
MeXAy pasnm4YHbIMM NTOKycamm

https://edu.vsu.ru/course/view.php?id=6276

1.10

Perynauusa akTMBHOCTW reHoB
B NPOLLECCe TPaHCKpUNLMK.

Perynsauma akTMBHOCTM reHOB B
npouecce TpaHckpunummn. Perynauuns
TpaHCcKpunuun y npokapuot. Ponb
KoHdopmauum monekynel AHK B
npouecce TpaHckpunummn. Perynsauus
TpaHckpunuum y 6aktepuodara A.
Perynaumsa TpaHCcKpunumm y aykapuor.
BernkoBble hakTopbl TPAHCKPUMNLMN 1
perynaTopHble nocneaoBaTenbHOCTU
reHoB aykapuoT. Megunartopbl mexay
6enkamu-akTnBaTopamMm unu
penpeccopamu U TPaHCKPUNTOHaMMU.
Bnusinne Ha paboTy reHoB psga
BHELLHMX hakTopoB. XpOMaTuH 1
o6Lwasn perynsuust TpaHCKpunuum y
3yKapwoT.

https://edu.vsu.ru/course/view.php?id=6276

111

Perynsiums akTMBHOCTU reHoB
Mpu CO3pEBAHMMN KIETOYHbIX
PHK.

Perynsaumsa akTMBHOCTU reHOB Nnpu
co3peBaHuu kneto4Hbix PHK.
AnbTepHaTUBHbLIN perynmpyembii
CMMAANCUHT.

https://edu.vsu.ru/course/view.php?id=6276

1.12

Perynﬂu,vm TpaHCcnAuMn Ha
pas3nn4HbIX cTaanax.

Perynaumsa TpaHcnaumm Ha pasnuyHbIX
ctagusax. benkosble hakTopbl
TpaHcnauun. Apyrue 6enkw,
yyYacTBytoLmne B perynsauum
TpaHcnauun. Ponb MPHK B perynauun
TPaHCNAUUN Y 3yKapuoT.
PenporpammupoBaHue TpaHcnaumm.
OuckpummHaums mPHK.
TpaHCcNsAUMOHHOE conpsixeHve y
npokapunoT. TpaHcnsAuMoHHas
penpeccus. MackvupoBaHne MPHK 'y
aykapuoT. ToTanbHasa perynaums
TpaHCNAUUN y aykapuoT. MIHrmbuTopsl
6buocuHTesa benka.

https://edu.vsu.ru/course/view.php?id=6276

1.13

MocTTpaHCAALMOHHbIE
MoamnuKaLmMmn Genkos.

MocTTpaHCNAUMOHHBIE CTPYKTYPHbIE U
XMMHnyeckne mogndmkaumm 6enkos.
PonanHr 1 cucTembl 3aLnTbl BHOBb
CVHTE3NPOBaHHbIX NONUMNENTUAHBIX
Luenen oT gerpagauuu. LLlanepoHsl,
¢ongasbl U nsomepasbl. bernku:
Knaccuduvkaumsi no BpemeHu
nonyxmusHu. CnnancuHr 6enkos.

https://edu.vsu.ru/course/view.php?id=6276

1.14

eHeTuyeckasn perynsauus
KNeTo4YHOn

anddepeHLMpoBK.

eHeTu4yeckas perynsuus KNneTo4Homn
anddepeHumpoBkn. Passutme kneTtkm
1 PYHKLMOHUPOBAHUE TEHOB. eHbI 1
dopmoobpasoBaHue.

https://edu.vsu.ru/course/view.php?id=6276




2. MNpakTn4yeckue 3aHATUA

2.1 O6Lme acnekTbl perynauum LleHTpanbHble " crneumnansHble | https://edu.vsu.ru/course/view.php?id=6276
meTabonuama. Perynauum meTabonunyeckve nytm. MeTtabonuam
mMeTabonuyecknx npoLeccos Kak COBOKYMHOCTb MPOLIECCOB: CMHTE3a
nyTem reHeTU4ecKoro (aHabonuam) n pacnaga (katabonuam).
KOHTpons. Perynaums YpoBHM perynauum  MeTabonuyeckux
meTabonusma Ha ypoBHe npoueccos. Perynauun metabonuama
3HOOKPWHHOW N HEPBHOM Ha YypOBHE OTAeNbHbIX peakuun wu
CUCTEMBI. MYNbTUEPMEHTHBIX peakuui.
PerynatopHele  cepmeHTbl.  PeTpo-
UHrMBrpoBaHue 1 opakTusaums.
Perynsaums CKOpOCTH cuHTesa
hepMeHTOB. KoopaunHupoBaHHas
VHAYKLMS n KOOPANHMPOBaHHAsN
penpeccus.
[OPMOHbI KaK XMMUYeCcKMe MeanaTopsl,
obecneymsaroLime perynsauuio
meTabonuyeckMx npoueccos. Twnebl
OENCTBUSA  TOPMOHOB:  MeMOpaHHbIN;
MeMBpaHHO-BHYTPUKIETOYHbIN;
LIMTO30JTbHbIN.
2.2 KoHTpornb okucnuTensHoro B3anmocsasb perynatopHbix | https://edu.vsu.ru/course/view.php?id=6276
docthopnnmpoBaHms. MexaHVU3MOoB rnvKonusa, umkna
B3anmMocBsA3b perynsaTopHbIX TprKapboHOBbIX Kucnot "
MexaHW3MOB rTMKONn3a, oKMcnuTenbHoro ochopUnMpPoBaHUS.
LmKna TpukapboHOBbIX
KWCMOT, OKUCITUTENBHOTO
dochopunmpoBaHms.
2.3 Perynaums yrneesoaHoro HapyweHua yrnesogHoro obwmeHa. | https://edu.vsu.ru/course/view.php?id=6276
obmeHa. Perynauums 3HayeHve rOPMOHOB Kak
rmvkonusa. Ponb ropMoHOB B MEXKINETOYHbIX ~ MEeCCEeHOXepoB B
perynaumm akTMBHOCTH perynsuum metabonmama
dhepmeHToB opmoHanbHas perynsaums
(hYHKLUMOHNPOBAHNSI  MHOXECTBEHHbIX
MONEKYNAPHbIX Popm hepmMeHTOB.
B3anmopgericteue rOPMOHOB npuv
perynsaumm hepMeHTaTMBHOM
aKTUBHOCTM.
NHTerpauusi ropMoHansHoOn perynsumm
C dakTopamy, BO3OENCTBYIOLUMMWN Ha
aKTMBHOCTb (DEPMEHTOB.
2.4 Perynauna metabonuama HapyweHunsa nunngHoro obmeHa. https://edu.vsu.ru/course/view.php?id=6276
nunugos. Perynauus Pornb AM®-akTnBupyemon
nvnoreHesa. Perynaums NPOTENHKNHA3bI B perynsuum
OKMCIEHNSA XMPHbBIX KUCIOT U aHepreTnyeckoro metabonuama.
06pa3oBaHMs KETOHOBbIX Ter.
HapyLueHus nunugHoro
obmeHa.
2.5 Perynaumsa katabonunama Perynauma katabonuama ak3oreHHbix 1 | https://edu.vsu.ru/course/view.php?id=6276
9K30re€HHbIX U SHOOMEeHHbIX 9HAOreHHbIX 6erkoB.
6enkos
2.6 Perynaums nyten pacnaga n Perynauma obmeHa amuHokucnoT. | https://edu.vsu.ru/course/view.php?id=6276
CUHTE3a aMWHOKWUCIOT NCTOYHMKM aMMHOKMCINOT 1 perynsums
rMaponusa B XenyAo4HO-KULEYHOM
TpakTe.
BospgernicTtBue aMMmaka Ha
meTabonunyeckue npouecceol "
OCHOBHblE acCMeKTbl perynsuum ero
o6meHa.
2.7 Perynsaunsa katabonusma u HapyweHnus kaTabonuama n | https://edu.vsu.ru/course/view.php?id=6276
aHabonuamMa HyKneoTuaoB BUoCMHTE3a HYKNEOTUAOB.
2.8 Perynsauns metabonuama Perynaums 6uocuHTe3a n | https://edu.vsu.ru/course/view.php?id=6276
rema n obmeHa xenesa kaTabonmama rema.
HapyuweHus 6uocnHTesa rema.
2.9 OOmeH xenesa v ero OOMeH xernesa 1 ero HapyLleHusl. https://edu.vsu.ru/course/view.php?id=6276
HapyLeHus
2.10 | Skcnpeccusi reHoB n OO6cyxaeHve 4OKNagoB No Teme: https://edu.vsu.ru/course/view.php?id=6276

BO3MOXHbIE MEXaHN3Mbl ee
perynsuuun. Perynaums
aKTMBHOCTM reHOB B npoLecce
TPaHCKPUMNLIMK.

«MexaHn3Mbl KOHTPONSA reHHOMN
akcnpeccuu. Perynsiums akTMBHOCTU
reHoB Ha pas3nuuHbIX 3Tanax
TPAHCKPUMLMUNY.




2.11 | Perynauua aktmeHocTu reHoB | CemuHap no Teme: «Perynsauns https://edu.vsu.ru/course/view.php?id=6276
npu Co3peBaHUN KINeTOYHbIX TPaHCKPUNLWKN 1 CnancuHray.
PHK.
2.12 | Perynauusa TpaHcnauum Ha Ob6cyxaeHne 4oknagos no Teme: https://edu.vsu.ru/course/view.php?id=6276
pasnuyHbIX CTagusaX. «KOHTpOMnb akTMBHOCTU reHOB B
MocTTpaHCcAAUMOHHbIE npouecce TpaHcnsAumMmy. CemuHap no
moamncukaummn 6enkos. Teme: «Perynauusi TpaHchsuumy.
2.13 | Skcnpeccus reHoB B yCroBusAX | BnusHue akTuBHbIX hopm kmucnopoaa https://edu.vsu.ru/course/view.php?id=6276
oKcuaaTUBHOIO cTpecca. Ha aKTMBHOCTb reHoB. MccrnenosaHue
WHAYKUUA U penpeccun reHoB B
YCrNOBUAX pa3BUTUS NaTONOrM4YecKnx
COCTOSIHWUI, COMNPSIXKEHHbIX C
OKCMOATVBHbLIM CTPECCOM.
2.14 | MNocTTpaHCcnAunOHHbIe CeMuHap no Teme: https://edu.vsu.ru/course/view.php?id=6276
moamndukaummn 6enkos. «MocTTpaHCRALMOHHbIE MOAudMKaLMn
6enkoB. CnnancuHr 6enkos».
2.15 | MNeHeTnyeckas perynauns MN3y4eHne reHHbIX B3arMOCBSA3EN 1 https://edu.vsu.ru/course/view.php?id=6276

KneTo4HOn

O depeHLNpOoBKU.
M3ameHeHre akTMBHOCTU reHOB
npu pasB1TUM NATONOMMYECKNX
COCTOSIHWI (KaHueporeHese,
3HAOKpUHONATUAX 1 Ap.)

Kackaga perynupyemMbix peakuuin B
npolecce peanusaumm
3anporpaMmmMMpoBaHHON rMbenn KneTok
O6cyxaeHve OokNaaoB Mo TeMe:
«Pa3BuTne oHkonornyecknx
3aboneBaHn M aKTUBHOCTb FEHOBY.

3. JTabopamopHbie pabomabli

13.2. Tembl (pasgenbl) AUCLUNIIUHBLI U BUAbI 3aHATUNA

Ne
n/n

HaumeHoBaHue pasgena
ONCUMNNUHbBI

Bugbl 3aHaTui (4acoB)

MpakTun-

Jlekuumn
yeckume

Jlabopa-
TOpHbIE

CamocTtos-
TelbHa4dA
paboTta

Ok3ameH | Bcero

OG6Lpme acnekTbl perynsaumm
meTabonuama. Perynauum
MeTabonmyeckux NpoLEeccoB NyTem
reHeTu4ecKkoro KoHTpons. Perynsums
MeTabonmama Ha ypoBHe
3HOOKPUHHOW M HEPBHOW CUCTEMBI.

1

4 5

Perynauus yrnesogHoro obmeHa.
Perynauus rnukonusa.

depmeHTaTUBHAs perynsaums umkna
TpUKapbOHOBbBIX KUCIOT.

KoHTpOnb OKMCRIMTENbHOrO
docopunuposaHus. Bzanmocssasb
PErynsitopHbIX MEXaHN3MOB
rMUKONN3a, LMKNna TpukapboHOBbIX
KUCMNOT, OKUCIUTENBHOTO
dochopunmpoBaHus.

KOOpLI,VIHaLI,VIFl npoLueccoB rMnkosn3sa
W1 IMIOKOHEeOoreHesa. HapymeHMﬂ
yrnesogHoOro obMeHa.

Perynauusa metabonuama nunnaos.
Perynauua nunoreHesa. Perynaums
OKUCINEHUS XKXMUPHbIX KACIOT 1
00pas3oBaHMs KETOHOBBIX TEN.
HapyweHnuns nunmgHoro obmeHa.

Perynauusa katabonuama
3K30reHHbIX U 3HA0reHHbIX OenKkoB

Perynauua nytei pacnaga u
CUHTE3a aMUHOKMNCIOT.

Perynauums katabonuama u
aHabornvsma HyKneoTnaoB




9 Perynauusa 6uotpaHcdopmaumm 2 4 6
KCEHOBUOTUKOB
10 JKcnpeccust reHOB U BO3MOXXHbIE 1 1 3 5
MEXaHM3Mbl ee perynsayuu.
11 Perynauusa akTMBHOCTY reHOB B 1 2 4 7
npouecce TPaHCKPUMNuUnu.
12 Perynauusa akTMBHOCTY reHOB npu 1 1 3 5
co3peBaHun kneto4vHbix PHK.
13 Perynauua tpaHcnaumm Ha 1 2 4 7
pasnU4YHbIX CTagusX.
MocTTpaHCNSALNOHHbIE 1 1 3 5
14
Mogudvkaumm 6enkos.
15 "eHeTU4eckaa perynsums KneTovyHom 1 1 4 6
anddepeHUMPOBKA.
16 3Kcnpeccust reHOB B YCIOBUSAX 1 4 5
OKCMAaTUBHOrO cTpecca.
V3meHeHne akTMBHOCTM reHOB Npu 2 3 5
17 | PasBNTAM NaTONOrM4ECKNX
COCTOSIHUI (KaHLeporeHese,
3HOOKpMHONATUSAX 1 4p.)
WToro: 14 30 64 36 144

14. MeToaun4yeckume ykasaHus ans oby4aroLmxcs No 0OCBOGHUIO AUCLIUNTIUHDI
(pekomeHOayuu obydarouwuMcs rno 0C80EHUK OUCUUMNIUHbI: paboma ¢ KOHcriekmamu fiekyud,
rpe3eHmayUuoOHHbIM MamepuarsioM, 8bINOSTHEHUE rnpakmu4yecKkux 3adaHul, mecmos, 3adaHul
meKywet ammecmauyuu u m.o.)

CTyOeHTbl 3HaKOMSATCS C TeOpeTUYEeCcKMM MaTepuanomM B NpoLecce NeKLMOHHOro Kypca,
CaMOCTOATENbHO NpopabaTbiBalOT U yCBaMBaAKOT TEOPETUYECKME 3HAHUS C MCMNONb30BaHMEM
pekomeHayemon y4yebHon nuTepaTypbl, Yy4ebHO-meToguMyeckux nocobun, cornacHo
yKasaHHoMy cnucky (n.15).

Ha npaktudeckmx 3aHaTusX obecneymBaeTcs dOpPMUPOBaAHNE HEOOXOAMMBIX B paMKax
KOMMEeTEHUMN YMEHUM U HaBblKOB  (BNageHun). WM3yyeHne  OaHHOM  OAUCLMNAWHbBI
npegycMaTpuBaeT TakKe CaMOCTOATESNbHYK paboTy. BbinonHeHne camoctoaTensHon paboTbl
npegnonaraeT: KA4eCTBEHHYIO NMOArOTOBKY KO BCEM BUAAM y4eOBHbIX 3aHATUI; pedepmpoBaHme
N aHHOTMPOBAHWE YyKa3aHHbIX MpenodaBaTeNieM MCTOYHMKOB NUTEpaTypbl; CUCTEMATUYECKUN
NPOCMOTP NEPUOLAMYECKUX U3OAHMIA C LENbI BbIABNEHUA nybnukauuin B obnactun nayyaemom
npobnemaTtukun; mslyvyeHme y4ebGHOM nuTepaTypbl; WUCNONb30BaHME WHTEPHET-pecypcoB. B
npouecce CamMOCTOATENbHON MOArOTOBKM MPUM OCBOEHUW AUCLMMAMHBI HEOBXOANMMO U3Yy4nNTb
OCHOBHYK nuTepaTtypy, 3aTeM — LOMNOSHUTENbHYI. IMEHHO 3HAKOMCTBO C [OMOSTHUTENbHOWN
nuTepaTypomn, 3Ha4YUTENbHAA YacTb KOTOPOW CYLLECTBYET Kak B MeYaTHOM, TaK U 3NIEKTPOHHOM
Buae, cnocobcrsyet 6onee rnybokoMy OCBOEHUIO U3Y4EHHOro MmaTepuana.

Tekywas artrectaums obecneyMBaeT MNPOBEPKY OCBOEHUA Yy4yebHOro marepuana,
npuobpeTeHnst 3HaHWA, YMEHWA U HaBbIKOB B MpoLecce ayauTOPHOM M CaMOCTOATENbHOM
paboTbl CTy4eHTOB, (hopMupoBaHus npodeccmoHanbHbix komneteHumn (MNK-1, MK-3, MK-7).

dopMo NPOMEXYTOYHOW aTTecTaumm 3HaHWW, YMEHUM U HaBblkOB OOy4aroLmxcs
SIBMSAETCH YCTHbIN 3a4eT.

O6y4eHune nuu, ¢ orpaHMYeHHbIMN BO3MOXHOCTSIMU 30POBbS OCYLLIECTBISETCH C Y4€TOM
X MHOMBMAYanbHbIX NCUXOMU3NYECKNX OCOOEHHOCTEN U B COOTBETCTBUM C MHAMBMAOYANbHOW
nporpaMmmon peabunuraumn.

MpomexyTodHaa aTtTecTtaums Ans Ny C  HapyweHusiMU  criyxa MnpoBOAUTCA B
NMCbMEHHOW opme, npu ITOM UCMOMb3YKTCs o0Owme Kputepum oueHmBaHus. [pu
HeobXxoaMMOCTH, BPEMS NMOATOTOBKN Ha aTTecTauum MoXeT ObiTb YBENNYEHO.

Ona nuy C HapyleHnem 3peHus [donyckaeTcs ayauanbHoe npegocTaBrieHune
UHdopMauum (Hanpumep, C WUCNONb30BaHMEM MNPOrpamMM-CUHTE3ATOPOB peun), a Takke
MCNonb3oBaHME Ha JeKuMsix 3ByKO3anucbiBalOWMX YCTpoucTB (auktocdoHoB m T.4.). Ha




NEKUMOHHbIX 3aHATMSX W NabopaTopHbIX 3aHATUSX MNpyu  HeobXoouMMOCTM  [AonycKaeTcs
NPUCYTCTBME accUCTEHTA.

Mpu npoBeAeHMM TMPOMEXYTOYHOW aTTecTauunm AONns nuL C  HapylleHUEM 3peHust
TECTUpOBaHME MOXeT OblTb 3aMeHeHO Ha YCcTHoe cobecedoBaHve no Bonpocam. [pu
HeobXxoaAMMOCTH, BpeMsl MOArOTOBKN Ha aTTecTaunm MOXET ObiTb YBENNYEHO.

MpomexyToyHas aTtTecTtauusi Ons nvy C HapylleHWsiIMM OMOpHO-ABUraTenbHOro annapara
NPOBOANTCH Ha OOLLMX OCHOBaHUSIX, NP HEOBXOAMMOCTM Npouedypa aTtTecTauumnm MoxXeT ObiTb
peanusoBaHa AWCTaHLMNOHHO.

15. NMepeyYyeHb OCHOBHOM U AOMNONTHUTENBLHOW NUTEepPaTypbl, PeCYpPCOB UHTEPHET,

HeoO6XxoAuMbIX ANSA 0CBOEHUS ANCLUUNIINHDBI:

(cniucok numepamypbl oghopmnsiemcsi 8 coomeemcemeuu ¢ mpebosaHusimu TOCT u ucrionb3yemcs obwjasi CK8O3Hasi

Hymepauyus 0nsi cex sudos iumepamypabl)

a) OCHOBHas nNuTepaTypa:
Ne n/n MCTOYHMK
CeBepuH, E. C. Broxmumus : yuebHuk / noa pea. E. C. CeepuHa. - 5-e nsa. , ucnp. u gon. - Mockea :
1. FO0TAP-Megua, 2016. - 768 c. - ISBN 978-5-9704-3762-9. - TekcT : anekTpoHHbIn // SBC "KoHcynbTaHT
crygeHTa" : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970437629.html
HenbcoH, [1. OcHoBbl 6Groxumun NennHaxepa. B 3 1. T. 3. Mytu nepeaaym nHdopmaumm / . HenbcoH, M.
2. Kokc; nep. ¢ aHrn. - 4-e naa. - Mockea : llabopatopusi 3HaHui, 2020. - 451 c.
https://www.studentlibrary.ru/book/ISBN9785001018667.html
CnimpuH, A. C. MonekynsipHas 6uonorusi. Pubocombl n 6nocuHtes 6enka : yuebHoe nocobue / CnivpuH A.
3. | C. - Mocksa : JTabopaTopus 3HaHui, 2019. - 594 c.
https://www.studentlibrary.ru/book/ISBN9785001016236.html

6) gononHuTenbHas nuTeparypa:
Ne n/n McTOYHMK
1 Broxumunsa [OnekTpoHHbI pecypc] : yuebHuk / nog pea. E. C. CesepuHa. - 5-e nsg., ncnp. v gon. - M. :
) 3OTAP-Megwma, 2015. - https://studmedlib.lib.vsu.ru/book/ISBN9785970433126.html
depmeHTaTUBHas perynaumsa metabonumama : yuebHoe nocobue : [Ans cTyA. By3oB, obyy. no
2. HanpasneHuio 020400.62 - Buonorua] / T.H. Monoea [n Ap.] ; BopoHex. roc. yH-T .— BopoHex :
M3paTtensckuin gom BIY, 2014 .— 143 c.
Benscosa H.A. Brnoxumusa n monekynsipHas 6uonorus : y4ebHoe nocobue ans ctyq. TexHon. n 6uon.
3. | cneumanbHoCTeN yupexaeHuin, obecneymsaroLLmx nonyyeHne Boicll. obpasosanns / H.A. benscosa .—
MwuHck : KHkHbin Jom, 2004 .— 414 c.
Bepesos T.T. buonornyeckas xumus : yuebHuk ansa ctya. meq. sy3os / T. T. bepesos, b. ®. KopoBkuH .—

4. W3a. 3-e, nepepab. u gon. — M. : Meguumna, 2004 .— 703 c.
5 Bepesos, T.T. buonornyeckas xumnsa / T.T. bepesos, b.9. KyzoskuH .— Mocksa : MeguumHa, 2008 .—
) http://www.studmedlib.ru/book/ISBN5225046851.html.
6 XKepebuos H. A. Buoxmumus : yuebHuk / H. A. XXepebuos, T.H. Monoea, B.I". ApTioxoB.- BopoHex : M3a-Bo

BopoHex. roc. yH-Ta, 2002.- 696 c.

7. Komos B. I. Buoxmmus : y4ebHuK ans cTya. By30B, 06y4. no HanpasneHuto 655500 buotexHonorusa / B. T1.
Komos, B. H. lBegosa .— M. : lpodha, 2004 .— 638 c.

Hukonaes A.A. Buonormnyeckas xumusa / A. A. Hukonaes .— M. : Mea. nHdopm. areHtcTeo, 2001 .— 494

8.
C.
9 HukntnH A.®. Buonorus knetkn [ONeKTPOHHbIN pecypc] : ydebHoe nocobue / A.®. HukutuH.- CII6. :
) CneuJlut, 2014. — 167 c. —http://lanbook.lib.vsu.ru/books/element.php?pll_id=59836.
OcCHOBbI MONeKkynapHoOM 6uonorum npo- U 3yKapuoTUYECKON KNEeTOK [ONEeKTPOHHBIM pecypc] : yvebHoe
10 nocobune ans By3oB / BopoHex. roc. yH-T ; [cocT.: T.H. MNonoBa u ap.] .— BopoHex : M3patenbcko-
" | nonurpadunyeckui LeHTp BopoHexckoro rocyfapCcTBEHHOro yHVBEpCUTETA, 2011 —
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-243.pdf
11 Fafournoux P. Amino acid regulation of gene expression / P. Fafournoux, A. Bruhat, C. Jousse // Biochem.
" | J.—2000.-V.351. - P.1-12.
12 Morel Y. Repression of gene expression by oxidative stress / Y. Morel, R. Barouki // Biochem. J. — 1999. —

V. 342. — P. 481-496.

Annenb b. HyknenHoBble kucnotel: OT A go A [OnekTpoHHbin pecypc] : / Annenb B., B.W. BeHeke,

13. | beHeHcoH A. — M. : "labopaTopusa 3HaHuin" (paHee "BMHOM. JlabopaTopus 3HaHuii"), 2015. — 424 c. —
http://lanbook.lib.vsu.ru/books/element.php?pll_id=66241.

Bo3ges B.A. MexaH13Mmbl perynsuumn akTMBHOCTU reHOB B npoLecce TpaHckpunuum / B.A. 'Bo3aes //

14. CopocoBckuii obpasoBaTenbHbIf xypHan. — 1996. - Ne 1. — C. 23-31.

15 'Bo3aeB B.A. Perynsaumsa akTMBHOCTM reHOB Npu co3peBaHum knetodHbix PHK / B.A. 'Bo3aes //
" | CopocoBckui obpasoBaTenbHbIv xxypHan. — 1996. - Ne 12. — C. 11-18.

16 KamkuH A.I". dusmnonorus n monekynspHas 6uonormna memopaH kneTtok : [yduebHoe nocobue ans ctya. mea.
" | BysoB]/ A.l'. KamkuH, N.C. Kucenesa .— M. : Academia, 2008 .— 584 c.

17. Konunuyes A.C. MonekynsipHas 6uonorust / A.C. KoHuues, I'.A. CeBacTbsaHoBa. — M.: Akagemus, 2003. — 400

C.



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=29935&TERM=%D0%9A%D0%B0%D0%BC%D0%BA%D0%B8%D0%BD,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%93%D0%BB%D0%B5%D0%B1%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

18 KopoukuH J1.1. Kak reHbl koHTponupytoT passutue knetok / J1.. KopoukuH // CopocoBckui
" | obpasoBaTenbHbIn xypHan. — 1996. - Ne 1. — C. 17-22.

19. | NlbtouH B. eHbl / B. JlbtonH. — M.: Mup, 1987. — 544 c.

B) MHPOPMALMOHHbIE 3N1EKTPOHHO-06pa3oBaTesibHbIe Pecypebl:
Ne n/n McToYHMK

1. https://urait.ru

2. http://biblioclub.ru/

3. http://www.studmedlib.ru

4. https://e.lanbook.com/

5. | www.lib.vsu.ru - 3HB BI'Y

6. | www.molbiol.ru — Knaccudeckas n monekynsipHas éuonorvs.

7. | www.pubmed.com - National Center for Biotechnology Information /US National Library of Medicine.

8. https://edu.vsu.ru/course/view.php?id=3486

9. ToTanbHble pecypchbl

16 HEPEHEHb y'-leﬁHO-MeTOFIVI‘IeCKOFO obecneyeHnsa ans CaMOCTOATENIbHOMN paGOTbI

Ne n/n MCTOYHMK
1 Buonornyeckas xumusa ¢ ynpaxHenmamu n 3agadamu / nog ped. C.E. CesepuHa .— Mocksa : TOOTAP-
) Megawna, 2013 .— http://www.studmedlib.ru/book/ISBN9785970425336.html.
5 Bronornyeckas xumus ¢ ynpaxHeHusamu n 3agadamu : yuebHuk / C.E. CeBepuH [u gp.]. - noa pea. E.C.
’ CeBepuHa .— M. : TOOTAP-Meguna, 2011 .— 622 c.
3 3e3sepos E. I'. Buoxumus (o6Las, meguumHekas 1 papmakonornyeckas) : kypc nekumii / E.I'. 3esepos; M-
’ BO 3apaBooxpaHeHunsa Poc. ®enepaumu, MNepsbii Mock. roc. meq. yH-T um. .M. CeveHoBa .— MockBa :
MeaunumHckoe nHdopmaumoHHoe areHtcTeo, 2014 .— 452 ¢. + 1 CD.
4. KonbmaH A. HarnsgHas 6uoxumuns / A. Konbmat, K.-I'. Pem.— M. : Mup, 2000.— 469 c.
5 YupkuH A. A. Buoxmmus : yd4ebHoe pykoBOACTBO : [y4ebHoe nocobue ons cTyd. U MarmcTpaHToB BY30B MO
’ 6uon. n mea. cneumansHoctaM] / A.A. YnpkuH, E.O. JaHyeHko .— Mocksa : MeauumHckas nuTtepartypa,
2010 .— 605 c.
6 MepTBseuos H.N. MopmoHanbHas perynaums akcnpeccuu reHos / H.MN. MepTteeuos. — M.: Hayka, 1986. —
) 146 c.
7. MonekynapHasa 6uonorus knetku / 6. Anbeptc [n gp.]. — M.: Mup, 1994. — B 3-x T.
8 CuHrep M. eHbl u reHombl / M. CuHrep, I. Bepr. — M.: Mup, 1998. - B 2-xT. - T. 1. -373¢c. - T. 2. —
) 391 c.
9 CnupuH A.C. BuocuHTe3 Genka: perynaumsa Ha yposHe TpaHcnsuum / A.C. CnvpuH // CopocoBckui
) obpasoBaTenbHbIl xxypHan. — 2000. — T. 6, Ne 5. — C. 2-7.

17 O6pa3oBaTtenbHbleé TEXHONOrMN, UCMOoNb3yeMble Npu peanusaumm y4eoHomn
AVUCLMINIINHBI, BKITIOYasA AUCTaHLMOHHbIe o6pa3oBaTenbHble TexHonoruu (AOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OGy4YeHue):

an/I peann3aunmn ancunniimHbl UCMNOJIb3YHTCA 3NTEMEHTbLI 3J1IEKTPOHHOIO O6y‘-IeHI/IFI 7
AONCTaHUNOHHbIE 06pa3OBaTeﬂbele TeXHONormm

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHas ayantopus Anst NpoBeAeHUs NEKUMOHHbIX 3aHATUIA U 3aHATUIN CEMUHAPCKOro Tuna
(NpaKTUYECKMX 3aHATUIA, TEKYLLLErO KOHTPOSSA Y NPOMEXYTOYHOW aTTecTaunmn)

MpoekTop Epson EMP-X52, Hoytoyk Samsung NP-RV410 SO1R Win Pro 10 32-bit/64-bit All
Lng PK Lic Online DwnLd NR, Office Standard 2019 Single OLV NL Each AcademicEdi-tion
Additional Product



http://www.lib.vsu.ru/

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKyLen 1 NPOMEXYTOYHOW aTTecTauumn

MopsiAok OUeHKM OCBOeHMs1 obyvarowmmuncss ydebGHOro MaTepuana onpepgensietcs
coaepkaHneMm crneayLmx pasaenos ANCUUNINHDI:

NpOLLECCOoB rMMKonmn3a
N rNIOKOHeoreHesa.
HapyweHusa
yrneBogHoOro obmeHa.
Perynauna
meTabonunsma
nunuaoB. Perynauns
nuinoreHesa.
Perynauus okucneHus
XMPHBIX KACNOT 1
obpasoBaHu4
KETOHOBbIX Ten.
HapyLweHus
AMNMaHOro obmeHa.

Ne HanmeHoBaHue NHavkaTop(bl)
OueHo4Hble
n/ | pasgena gucuUmMnnHLbI KomneTteHuus(n) JOCTUXEHUA cpeacTea
n (mogyns) KOMNeTeHumm P
O6wwne acnekThbl CnocobeH AHanuaupyet n
perynaumm nnaHnpoBaTtb paboTy obpabatbiBaeT
meTabonumama. 1 BblbUpaTb MeToab! NHOopMaLNIo No
Perynauuun peLueHuns TemaTtuke
MeTabonnyeckmx nccnepoBaTenbCKUX nccnegoBaHus B
npoLeccoB nNyTem 3ajad agekBaTHO BblOpaHHOM obnactn
reHeTUYeCcKoro nocTaBneHHbIM HayK, B TOM 41chne Ha
KOHTpons. Perynauns Lensm ¢ yyetom MEXANCUUNIIMHAPHOM
mMeTabonmsma Ha LLUMPOKOro NOHUMaHNSA YpOBHe
YPOBHE 9HOOKPUHHON npodeccuoHanbHom
N HEPBHOW CUCTEMBI. obnactu n/nnu
Perynsauusa obnactu obyyeHus, B
yrneBogHoro obmeHa. TOM ymucne Ha
Perynaumsa MEXANCLUNINHAPHOM
rnukonusa. YpOBHe
depmeHTaTMBHAA
perynaumsa uukna
TpMKapOOHOBbIX
KUCIOT.
KoHTponb
3awurta
OKUCNUTENBHOrO
Aoknaja c
dochopunmpoBaHms. y
npeseHTaumen.
1 | BaaumocBsasb
MpakTnyeckoe
perynaTopHbIX
3agaHue.
MEeXaHU3MOB 9
YCTHbIN onpoc
rMUKonusa, uukna
TprKkapbOHOBbLIX
KUCnoT,
OKUCNUTENBHOrO
dochopunmpoBaHus.
KoopauHauus




HaumeHoBaHue
pasgena gucumnnuHbl
(Mogyns)

KomneTeHuusa(n)

NHavkaTop(bl)
AOCTUXKEHUSA
KOMMeTeHLmm

OueHoYHble
cpeacTtea

Perynauna
kaTabonunama
9K30reHHbIX U
3HOO0reHHbIX 6enkoB
Perynauna nyten
pacnaga u cuHTesa
aMWHOKNCIOT.
Perynauna
kaTabonunama u
aHabonuama
HYKNeoTnaoB
Perynauusa
BmoTpaHcdopmaumnm
KCEHOBMOTUKOB
OKcnpeccusi reHoB U
BO3MOXHbIE
MeXxaHu3Mbl ee
perynauuu.
Perynaumsa
aKTUBHOCTM rEHOB B
npouecce
TPaHCKPUNLMN.
Perynauusa
aKTUBHOCTM FEHOB Npu
co3peBaHun
knetoyHbix PHK.
Perynaunsa
TpaHCnaAUMM Ha
pasnunyHbIX CTagusix.
MocTTpaHCNALMOHHbIE
Moaucukaumm
©enkos.
"eHeTn4eckas
perynsaums KrneTo4Hou
AnddepeHUNPOBKU.
JKcnpeccus reHoB B
yCrnoBUsIX
OKCMOATUBHOIO
cTpecca.
N3meHeHune
aKTUBHOCTM reHOB Mpu
passuTUm
NaToNorM4yecKnx
COCTOSAAHUN
(kaHUeporeHese,
3HOOKPMHOMATUSAX U

Ap.)

OOwume acnekTbl
perynsumm
mMeTabonusma.

CnocobeH
obpabaTtbiBaTh,
NHTEPNPEeTMPOBaTh U

AHanusnpyet
nosly4YeHHble
pesynbTaTtbl U

3awmTa
aoknaga c
npeseHTaumen.




Ne HanmeHoBaHue NHavkaTop(bl) o

n/ | pasgena ANCUUNIUHLI KomneTeHuusa(n) AOCTUXEHNA HEHOHHbIS

n (mogyns) KOMNEeTeHLMmn cpeAcTea
Perynaunn oopMNATL MHTEepnpeTupyeT B [MpakTnyeckoe
meTabonuyecknx pesyrnbTaTbl KOHTEKCTe 3afaHve.
npoLieccos nytem npoBeeHHbIX BblGpaHHON obnactn | YCTHbIN onpoc
reHeTU4YecKoro nccnegosaHun B npodeccuoHanbLHom
KOHTpons. Perynaums | BblbpaHHOM obnacTtu n/Mnu Hay4YHom
meTabonmama Ha HayKmn cepbl

YPOBHE 3HAOKPUHHOMN
N HEPBHOW CUCTEMDbI.
Perynauna
yrneBogHoro obmeHa.
Perynauna
rnukonusa.
depmeHTaTMBHAA
perynaumsa yukna
TprkapbOHOBbIX
KUCIOT.

KoHTponb
OKUCIUTENBHOrO
docdhopnnmpoBaHus.
B3anmocsAasb
perynaTopHbIX
MEeXaHU3MOB
rMUKonNu3a, uukna
TprkapbOHOBbIX
KUCnoT,
OKUCNUTENBHOrO
docdhopunmpoBaHus.
KoopauHauus
npoLeccoB rMukonunaa
N rNIOKOHeoreHesa.
HapyweHus
yrneesogHoro obmeHa.
Perynaunsa
meTabonmama
nunuaoB. Perynauns
nuinoreHesa.
Perynauusa okncnenus
XMPHBIX KACNOT 1
obpasoBaHu4
KETOHOBbIX Ten.
HapyweHusa
nMnuaHoro obmeHa.
Perynauna
katabonuama
9K30reHHbIX U
9HOOreHHbIX 6enkoB
Perynauuna nyten
pacnaga u cuHTesa
aMMHOKUCIOT.
Perynaunsa




HaumeHoBaHue
pasgena gucumnnuHbl

(Mogyns)

KomneTeHuusa(n)

NHavkaTop(bl)
AOCTUXKEHUSA
KOMMeTeHLmm

OueHoYHble
cpeacTtea

kaTabonuama u
aHabonunama
HYKNeoTnaoB
Perynsaunsa
BmoTpaHcgopmaumnm
KCEHOOMOTUKOB
JKcnpeccusi reHoB U
BO3MO>XHbIE
MeXaHM3Mbl ee
perynauuu.
Perynauna
aKTMBHOCTU FEHOB B
npouecce
TPaHCKPUNLUMN.
Perynauna
aKTUBHOCTM FEHOB Npu
co3peBaHun
kneTouHbix PHK.
Perynaumsa
TpaHCnaAUMM Ha
pasnnyHbIX CTagusx.
MocTTpaHCNALUMOHHbIE
Moaucumkaumm
Oenkos.
eHeTuyeckas
perynsaums KrneTo4Hou
anddepeHUNPOBKU.
JKcnpeccus reHoB B
YCrOBUSIX
OKCUAATUBHOIO
cTpecca.

N3meHeHne
aKTUBHOCTM FE€HOB NMpu
pasBuTUm
NnaToNorM4ecKnx
COCTOSIHUM
(kaHUeporeHese,
3HOOKPMHOMATUSAX U

Ap.)

Perynauna
yrnesogHoro obmeHa.
Perynauna
rmuKonuaa.
HapyweHnusa
yrnesogHoro obmeHa.
Perynauna
meTabonuama
nunngoe. Perynsauus
nunoreHesa.
Perynauus okucneHus

CnocobeH K
BHyTpunabopaTopHoOu
Banuaauunm
pe3ynbTaTtoB
KITMHUYECKMX
nabopaTtopHbIX
nccnegoBaHnn

OueHunBaeTt
BEPOSITHOCTb
pas3BUTUS
naToNnormMyecknx
COCTOSIHUM Ha OCHOBE
aHanusa meguko-
ornonormn4yeckmx
AaHHbIX

3awmTa
Joknaga c
npeseHTaumen.
MpakTnyeckoe
3ajaHue.
YCTHbIN onpoc




Ne HanmeHoBaHue NHavkaTop(bl)
n/ | pasgena ANCUUNIUHLI KomneTeHuusa(n) AOCTUXEHNA
n (mogyns) KOMNEeTeHLMmn

OueHoYHble
cpeacTtea

XUPHbIX KUCNOT U
obpasoBaHus
KETOHOBbIX TET.
HapyLweHus
nunuaHoro obmexa.
Perynsaunsa
kaTabonuama
3K30re€HHbIX U
3HOOreHHbIX 6enkos
Perynauusa nyten
pacnaga u cmHTesa
aMUHOKNCIOT.
Perynauna
kaTabonuama u
aHabonmama
HYKNeoTnaoB
Perynauusa
BmoTpaHcdopmaumnm
KCEHOONOTUKOB
JKcnpeccus reHoB B
yCnoBmsx
OKCUMAATUBHOIO
cTpecca.
N3meHeHne
aKTUBHOCTM FE€HOB NMpu
pasBuTUm
NnaToNnormM4eckKnx
COCTOSIHUM
(kaHUeporeHese,
3HOOKPMHOMATUSX U

Ap.)

[MpomexyTovHas aTTecTaums Komnnekr
dopmMa KOHTPOS — 9K3aMeH KUM

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensroline
npoueaypbl OLleHUBaHUA

20.1. TeKywmnim KOHTPONb YyCNeBaeMoCTH

KoHTponb ycneBaemocT Nno AUCLMMNIMHE OCYLLECTBSIETCS C MOMOLLbIO CreayHLMX OLEHOYHbIX
cpencTs:

3awuTa goknaga c npeseHTaumen

lNepeyeHb mewm:.
Perynauns metabonuama nunugos. Perynaums BUOCUHTE3a XUPHbIX KACNOT (NIMnoreHesa).
Ponb AM®-akTuBrpyemon NpoTeNHKMHA3bl B perynaumnm aHepreTuieckoro metabonmsma.
HapyweHus nunugHoro obmeHa.
Perynsaunsa obmeHa aMMHOKMCNOT. ICTOUYHMKM aMUHOKMUCIOT U perynsumsi rmgponuaa 6enkos B
XenyagodHo-kuweyHom Tpakte. Katabonnam aMmMHOKUCIOT U ero perynsiumsi.
BosgencTtBne ammmnaka Ha HekoTopble MeTabonuyeckne peakuumn n OCHOBHbIE acneKTbl perynauum
ero obmeHa.
6. Perynaums obMeHa aMUHOKMCHOT. Perynauns 6uocmHTe3a aMMHOKUCIIOT U ee HapyLUeHWs.

el SN S
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7. Perynaums cmHTe3a HyKneoTuMaoB.
8. Perynsaums pacnaga HykneoTuaos.
9. Perynauunsa metabonmama rema.

10. O6MeH xenesa u ero HapyLleHus.

11. BbigBneHune perynmpyembix 3TanoB rMUKONM3a B UHTaKTHbLIX KNeTKax.

12. Perynauunsa okucneHuns XnpHbIX KUCNOT 1 06pa3oBaHMs KETOHOBbIX Tes.

13. "lopMoHarnbHas perynsauma gyHKUMOHUPOBAHMUS MHOXECTBEHHbLIX MOMEKYNAPHbIX (OPM
depMeHTOB.

14. BsaumogencTane ropMOHOB Npu perynsumm oepMeHTaTMBHOM akTUBHOCTH.

15. WHTerpaumna ropMmoHasibHOW perynsaunmn ¢ pakropamm, BO34enCTBYIOWMMM HA aKTUBHOCTb
depMeHTOB.

16. HapyweHuns bepMeHTaTUBHON perynsauumn n nx Koppekumnsa ¢ NOMOLLbIO SIeKapCTBEHHbIX
npenaparos.

17. MpymeHeHne hepMEHTOB B KIMHUYECKOW MPaKTUKE NpU fie4eHnn meTabonmyecknx HapyLweHuin.
18. HapyLweHus yrneBogHoro obmeHa.

19. HapyweHunst metabonmama HykneoTnaos.

20. PU3NKO-XMMMYECKME MEXaHN3MbIl PEryrsaLuUn akTUBHOCTU (DEPMEHTOB.

21. HacnepncteBeHHasi npeapacnofioXeHHOCTb K pas3BuTuio 3aboneBaHui cepaevyHo-CoCyanCTON
CUCTEMBI.

22. "eHeTn4yeckasi NnpenpacnofioXXeHHOCTb K caxapHOMy anabery.

23. WccnepoBaHne reHeTUYeCKUX (OakTopoB, BAUAIOLWNX Ha BOCAPUMMYMBOCTb K ankoromnio u
HapKOTUYECKMM BeELLLeCTBAM.

24, Perynauunsa akcnpeccun reHoB HapKoTUYECKMMN BELLECTBAMMU.

25. MHAyKumsa reHoB, NpOoAyKTbl KOTOPbIX Y4aCTBYIOT B 4€TOKCUKaLUUN KCEHOBMOTUKOB.

26. HapyleHusi B cucteme perynsauum aKCnpeccumn reHoB, y4acTByoWmnX B metabonuname xenesa.
27. BrivsiHMe nHcynuMHa Ha akTUBHOCTb FEHOB.

28. "eHeTnka MMMYHOIrNobynnHoOB 1 peuenTopoB T-kneTok. OcobeHHOCTM SKCNPECCUM FEHOB.

29. Perynsaumna akcnpeccum reHoB riioKOKOPTUKOCTEPOMAAMN U MUHEPANOKOPTMKOCTEPOMAAMM.
30. BrivsiHMe ropMOHOB LLUTOBUOHOW >Xene3bl Ha 9KCMPECCUIO FEHOB.

31. "eHeTU4eckas NpeapacnonOXeHHOCTb K HerpoaereHepaTBHbIM 3ab0neBaHNsaM.

32. Perynauma akcnpeccun reHoB, oTHocsawmxcs K ARE.

33. TpaHCKpUNUMOHHaA perynsums BocnanutensHOro oteseTa.

34. Perynauusa reHoB npu runokcuun. Ponb MexaHn3MoB agantaumm K r’mnoKCUMn B OHKOTeHese.

35. Ponb MunkpoPHK B perynaumm akcnpeccum reHoB B HOPME U MpU PasfnYHbIX NaTonorm4yeckmnx
COCTOSIHUSAX.

TpeboBaHNA K BbINOMHEHMIO 3a4aHUI (MK LWKarnbl U KpUTEPUM OLIEHNBAHMS)

OueHka 3HaHUI, YMEHUA 1 HaBbIKOB, XapakTepuaylowasa aTanbl (POPMUPOBaHNS KOMNETEHLMI B
pamKax n3y4yeHnsa ANCUUninHbl OCYLLIECTBNAETCA B XOA4E TEKyLLEen N1 NPOMEXYTOYHON aTTecTauunn.

Tekywaa artrectauusa npoBoauTca B popmax: YCTHOro omnpoca (MHAMBMAYyasbHbIA OMpoc);
3alWunThl goknaaa.

lMpomexyToyHasa aTTecTaums BKMNOYaeT B cebsl TEOPETUYECKME BOMPOCHI U TECTOBLIE 3a4aHus,
NO3BONAIOLLINE OLUEHUTb YPOBEHb MOJTYYEHHbLIX 3HAHWUM, W MpaKTUYEeCKMe 3adaHus, MO3BOMSOWME
OLEHUTb cTeneHb COOPMUPOBAHHOCTN YMEHWUI N HABbLIKOB.

Mpwn oueHnBaHMM Ncnonb3yeTcs cnegyrollas Lwkana:

5 GannoB cTaBuTCs, ecnv O00yYaloLlMACA AEMOHCTPUPYET MOSIHOE COOTBETCTBME 3HAHWUW,
YMEHWI, HaBbIKOB NpuBeAeHHbIM B Tabnuvuax nokasatensm, cBobogHO onepupyeT npuobpeTeHHbIMU
3HAHUAMW, YMEHUSMN, MPUMEHSIET X MPU PELLEHUN NPaKTUYECKUX 3aaay;

4 6Ganna cTtaBuTCH, ecnn obydaloWwmnca AEMOHCTPUMPYET COOTBETCTBME 3HAHWW, YMEHWUR,
HaBbIKOB NpuBEAEHHbIM B Tabnuuax nokasaTensm, HO [ONyCKaeT He3HauYuTernbHble OLNGKN,
HETOYHOCTW, UCMbITbIBAET 3aTPYAHEHMS NPU PELUEHMN NPAKTUYECKMX 3a4au;

3 Ganna craBuTCcs, ecnu oby4yaloLUnca OEeMOHCTPUPYET HEMNOSHOEe COOTBETCTBME 3HAHWUW,
YMEHWIA, HaBbIKOB MNpuMBEAEHHbIM B Tabnuuax nokasartensm, OOnyckaeT 3HauuTerbHble OWMOKM npu
peLLeHNN NpakTUYEeCKnX 3agay;

2 6Ganna craBuTCHA, ecnn obyyarLMNcss AEeMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWUN,
YMEHWIA, HaBbIKOB NPUBEAEHHbIM B Tabnumuax nokasartensm.

\ | YposeHb




KpuTepun oueHMBaHUS KOMNETEHLUN cthopmumpos | LLkana oueHok
aAHHOCTU
KOMMNeTeHun
n

BcecmoporHue u anybokue 3HaHusi, nosiHoe 060CHo8aHHOE lNoebiweHHbIl OmnuyHo
u3rnoxeHUe Mamepuara ro coomeemcmayruum pasdenam ypOBeHb
ducyurnuHbl. be3yrnpe4yHoe 8bINofTHeHUEe 8 MPOUECcCe U3yHYeHUsI
ducyurinuHbl 8cex 3adaHull, MpedyCMompeHHbIX hopMamMu MeKyuieeo
koHmposisi. CeobodHoe srnadeHuUe HasbiKaMu, oceausaeMbiMu 8 X00e
06y4eHuUs], yMeHUe Mos1b308ambCs UHGhOPMaUUOHHbIMU
mexHo02usMU.
lNonHoe 3HaHUe y4ebHO20 Mamepuaria, npedycMompeHHo20 paboyel Gasosbiti Xopowio
npoepammod, ycriewHoe 8bIrOfIHEHUEe ecex 3adaHud, YpPO8EHb
npedycMompeHHbIX  ¢hopMamMu  mekywe2o  KoHmponsa. Omeem
0b60CHO8aH, apayMeHmuposaH. [onyuweHbl He3HaqyumersbHble OWUbKU,
Hemo4Hocmu, Komopblie ucrnipaeneHbl  rocne  3amevyaHul
npernodasameris.
3HaHue OCHOBHbIX MonoxeHuUl npozgpammbsl. Omeem HernonHbil, 6e3 | [lopozosbil Ydosnemeopumen
obocHosaHul, 0b6bsCHeHul. 3HayumersnbHble 3ampyOHeHUss 8 ypoeeHsb bHO
80r1POCax KOMIIEKCHOZ0 UCIMOMb308aHUS aHanumu4yeckux nooxooos 8
buoOXUMUYECKOM aHanu3se Owubku ycmpaHsiromcesi rno
doronHUMesbHbIM 80rpocam rpernodasameris.
3HaHusi Hecucmemamu4yeckue, ompbI8oYHbIe. B omeemax dornyuweHbl - Heydoenemesopum
2pybebie, npuHYUnuansbHble OWwubKuU. SampyoHeHusi 8 eribHO
popmynuposaHUU OCHOBHbIX orfpedenieHUl, Mpu peweHuu 3adav,
KOmopbie He ycmpaHeHbl 110c/1e HagoosUUX 80MPOCOS.

Mpumepbl NpakTUYeCKUX 3a8aHNmn

MpakTnueckoe 3apanue 1

OnpegenvTe TMN UHMIMBMPOBAHUS (KOHKYPEHTHbIV UMM HEKOHKYPEHTHbIN) hepMEHTaATUBHOW peakLmm no
crneayoLwmnm AaHHbIM:

KoHueHTpaumsa cybetpata, MM 2 4 8 16
CKopoCTb peakumn B OTCYyTCTBUM UHIMbuTopa, MM*c-1 0,5 0,7 1,0 15
CKOpOCTb peakuuun B NpucyTCcTBUMN nHrnbutopa, mM*c-1 0,1 0,4 0,8 1,4

MpakTnueckoe 3apanme 2
MpoBecTn MNo 3adaHuio npernogaBaTens onpedeneHue Ccoaep)KaHus rMoKo3bl (MOYEBUHbI, MOYEBOM

KMCNOTbI UNN Op. BELLECTB) B OMONOrMYeckmX Xuakoctax. MNoarotoBuTb Npubop Anst aHanu3a v gpyron
Heobxoaumoe obopyaoBaHue.

MpakTuueckoe 3apnaHue 3

CocTtaButb CXeMy CuUrHanbHbIX ﬂyTGI?I perynaumm anonto3a B KNneTKkax MeKonnTarLmnx.

3ANAHUA, YKASAHHbIE HWXKE, PEKOMEHOYIOTCA K UCMOJZIb3AOBAHUIO NMPU
NPOBEAEHWW ANATHOCTUYECKUX PABOT C LEJIbIO OLIEHKM OCTATOYHbIX 3HAHWUW MO
PE3YJIbTATAM OCBOEHUA OAHHOW ANCLUMNNIUHDBI

1) TecToBbIE 3a/1aHUSA:
1. AKTHBaN¥sI KaTATATHYIECKOTO IIEHTPA aJICHUIIATIIUKIIa3bl JOCTUTACTCS 32 CUET:

W3MEHEHUs KOH(POpMaIlUY y3HAIOIIEH CyOheTMHUIIBI,

neiicTBUs THO3UTOATpUdOChaTa;

aKTUBAIIMU compsratomen cyobenuauibl (N-Oemka) myTeM IpruCcOeIMHEHHsI TOPMOHA K PELeTITOPY;
nericteus cGMP;



2. BTOpBIM peryiasTOpHbIM ITYHKTOM IJIFOKOHEOT€HE3a SIBIISIETCS PEAKIMs, KaTallu3upyeMas

bpykrozobuchocharazoit
dhochodhpyKkTOKHHA3Z0M
[IAPYBaTKUHA30U
FeKCOKMHAa301

3. Pounb anmnoctepudeckoro nHrudutopa anetuin-CoA-kapOOKCUIas3bl BBITOIHIET

aretui1-CoA
UTpat
TIF0K030-6-ocdar
nansMuTOMI-CoA

4. AKTHBalMs TepMOreHUHa, Oesika, 00pa3yroIlero KaHai AJis Iepexo/ia IPOTOHOB BHYTPh MUTOXOHIPUH,
MIPOUCXOIUT IPU CBA3BIBAHUU C

MaJaToM;
KUPHBIMH KUCJIOTaMU;
cyKUMHUI-COA;
LUTPATOM;

5. Perynstopasim pepmertom 'AMK-myHTa siBnsieTcs:
[IyTaMaTAEruIpOoreHasa;
raMma-rIyTaMmiITpascdepasa;
riryramatiekapOoKcuiasa;

I"AMK-amunotpancgepasa;

6. PerynsaTopHyIO peakiuio CHHTe3a TeMa KaTaJn3upyer:
AcnapraramMmuHOTpaHcdepasa
AnannHaMHHOTpaHCchepasa;

Juruapodonatpeaykrasa;

AMWHOJIEBYIMHATCUHTA3a;

7. AlIIOCTEpUYECKUM CTUMYIISITOPOM IMPOTEUHKUHA3BI, UTPAIOIIEN KITHOYEBYIO POJIb B MPOLIECCE
aKTUBAILlMU KWHA3bI pochopuiasbl, CIyKUT:

ATP

Mg2+

cAMP

Mn2+

8. ['mukoreH-crHTa3a N3MEHSET CBOIO aKTUBHOCTD 1O/ BIMSHUEM aJUIOCTEPUIECKUX MOAYJISTOPOB.
Menee akTUBHAs TITUKOTEH- CHHTAa3a b, AKTUBUPYETCA CBOUM AJITTIOCTEPUYCCKUM MOOYJIATOPOM
bpykT030-1,6-6uchocharom;

TII0K030-1-ocdaTom;

IIII0K030-6-(ocdarom;

dbocdoeHonmupyBaToMm;

9. cAMP- u cGMP-3aBucrMBbIE€ TPOTEUHKNHA3BL:
obecnieunBaroT rusponu3 cAMP u cGMP;
bochoprUpyIOT pa3THYHbIE OCIIKH;

BBI3BIBAIOT pacmna]l HHo3uTonTpudocdara;



nehochopIUpYIOT pa3TudHbIC OCIKY;

10. Y Gomplneit 4acTu KJIETOK OKHCIICHHE H301uTpaTa A0 2-okcorayrapata u CO2 perynupyercs myTem
aytocTepuueckoit ctumysinun NAD-3aBucumoro gpepmenTta

¢bymaparom;
CYKIIMHATOM;
OKCaJIoaIleTaToM;
ADP;

11. Y Gonplieit 4acTu KJIETOK OKMCIICHHE HU301MTpaTa a0 2-okcorayrapara 1 CO2 perynupyercs myTem
ayutocTepudeckoit ctumysinun NAD-3aBucumoro gpepmenTta

¢bymaparom;
CYKIIMHATOM;
OKCaJIOAIleTaToM;
ADP;

12. IlenTpasibHOE MECTO B CUHTE3€ KaK MyPHUHOBBIX, TAK U MUPUMUINHOBBIX HYKJICOTHI0B 3aHUMAET:
2-Okcoriryrapar;

Manouun-CoA;

dochopudosummupodocdar;

070005058

13. MeMOpaHHBbI# THIT JEHCTBHUS TOPMOHA XapaKTepeH JJIs:
aJIpeHAINHA;

HOpaJpeHaINHa;

TJIFOKAaroHa;

WHCYIUHA.

14. B psane Tkanei pocdoanscrepasa akrusupyercs nonamu Ca2+. Itot 3pdext o0ycnoBieH
CBsi3bIBaHUEM MOHOB Ca2+ ¢ Oenkom

MHOTJI00MHOM;

KaJIbMOIYJIHHOM;

TreMOTJIOOMHOM;

(beppuTHHOM;

15. Crumynupyromee nericteue Ha Gocdatazy GpochonupyBataeruaporeHa3bl OKa3bIBaeT
BO3pacTaHue KoHueHTpauuu ATP;

TIOBBIIICHUE KOHIIEHTPAIIMH HOHOB Mn2+;

MOBBIIIEHUE KOHIIEHTpaIM HOHOB Ca2+;

CHI)KEHHWE KOHIIEHTpAIlMU TUPYBaTa;

16. Kapuutun-anuntpancdepasa I, katanusupyrorias nepeHoc anuibHbIX rpymi oT CoA-3¢upoB
KUPHBIX KHCIIOT HA KaPHUTHH HA HAPY>KHOM CTOPOHE BHYTPEHHEH MUTOXOHAPUAIBHON MeMOpaHsbl,
MHTHOUPYETCS] CBOUM MOAYJISTOPOM:

LUTPATOM;

M30LIUTPATOM;

MajaToM;

ManoHUI-CoA;

17. CxopocTh OMOCHHTE3a JKUPHBIX KUCIOT ONPENENAETCs IIaBHBIM 00pa3oM CKOPOCTBIO
Anerun-CoA-kapOoKCHIIa3HON PeaKLny;



[uTparcuHTa3HOM peakiny;
dochohpyKTOKMHAZHON peaKInH;
['ekcoknHazHOM peakiuu;

18. AmocTepr4eckuM HHIHOUTOPOM ITyTaMaTACTHPOTeHAa3bl BEICTYACT:
AMO;

NH3;

2-0KCOTJyTapar;

ATO.

19. Ilonarpa — 3aboseBanue, pa3BUBAIOIIEECS BCIECICTBUE:
(heHUIIKETOHYPUH,

THIIEPYPUKEMUH;

KETOAIM033;

THIIEPAMMOHHEMUH;

20. ATP perynupyet cKOpocTh NUPYBATKHHA3HON pPEaKIIUU:

AKTUBUPYS MUPYBATKHUHA3Y;

BO3/ICHCTBYS Ha KaxyIeecs CpoJACTBO pepMeHTa K hochOeHONUpPYBaTy;
BIHsIs HA pochoprnmpoBanue GpepmMenTa;

JEUCTBYSI CHHEPTUYHO C IUPYBATOM;

2) cUTyallMOHHBIE 3aJIJaHMsI C Pa3BEPHYTHIM OTBETOM CIIOKHBIE:

1. Bameii 3agaueit sSiBisieTCs OLIEHKA BO3EHCTBHS TECTUPYEMOTO COEIMHEHNS HAa (YHKIIMOHUPOBAHUE
nukia Kpebdca. Kakue ocHOBHBIE peryisiTOpHbIE 3Talbl Bbl JOJKHBI PACCMOTPETH, B YEM UX CYTh?
CKOpoCTh HUTPATCUHTA3HOM peakluu pPeryIupyeTcsl KOHIIEHTpaluen ee cyoCcTpaToB, B YACTHOCTH
KOHLeHTpauuen anetnia-CoA, a OHa B CBOIO OUYEPEb 3aBUCUT OT aKTUBHOCTH NMUPYBATAETUIPOrE€HAZHOTO
KoMIUIeKkca. Perynmupyercs 3Ta peakius Takke KOHLEHTpaluel BToporo cydcrpara — okcanoarerara. Ha
aKTUBHOCTh LIMTPATCUHTA3bI BIUSIET TaKXKe KOHIEHTpalus CyKIuHII-CoA, oqHOro U3 60Jiee Mo3JHuX
MIPOMEXYTOUHBIX TPOAYKTOB LIKKJa. Kak ToIbKO KOHIIEHTpaus CyKUUHUI-COA npeBbIlaeT
HOpPMaJIbHBIN CTAllMOHAPHBIM YPOBEHB, IIUTPATCUHTA3a CPA3Y K€ MHTUOUPYETCsl, HOCKOJIBKY CYKLIMHUII-
CoA nonunxaer ee cpoacTBo k aneTmi-CoA. JKupHble KUCIOTHI, COyXKalllie MpeIlIeCTBEeHHUKaMHU
anetmi-CoA, To)ke MHMMOUPYIOT HUTPATCUHTA3Y MOCPEACTBOM aiocTepudeckux 3gpdexron. B
HEKOTOPBIX KJIETKaX POJjb HHTMOMTOPOB HUTpAaTCUHTa3bl UrpatoT uurpat u HAJIH. ¥V 6onbiueit yactu
KJIETOK OKHMCJIEHUE U30UuTpaTa 10 2-okcorayrapata 1 CO2, KOTOPOe MOKET IPOUCXOAUTD O]
JEUCTBHUEM JIBYX Pa3HbIX U30LUTPATACTUAPOrEHA3, PETYINPYETCS, IO-BUAUMOMY, ITyTEM
ajioctepudeckoit crumyssiunn HAJ[-3aBucumoro ¢epmenta, BoizbiBaeMoro AJlM, KOTOpblii MOBBIIAET
€ro CpoJICTBO K cyocTparam. Mexay cBsizpiBanneM HAJL, Mg2+u AJI® cymiecTByeT B3anMHast
koonepaTuBHOCTb. B To e Bpemsa HAJ/IH u HA/I®H nelicTByIOT Kak OTpULIATENBHBIE MOAYIISITOPBI
M30LUTPATAETUIPOTEHA3HON AKTUBHOCTH.

WHrubuTopoM akTUBHOCTH 2-OKCOTIYTapaTAErHIpOreHa3HOoro KOMIUIEKCA CIYKHUT MPOAYKT peaKuu
cykimHuiI-CoA nu HA/IH. JlaHHBIN KOMIUIEKC HHTUOUPYETCS TaK)KE€ BBICOKMM DHEPTETUUYSCKUM 3apPSIIOM.
Taxum o6paszom, B LITK perynupyrorcs mo MeHbIIEH Mepe TpU CTaJlH, U TOJIBKO B CBOMX JETANSX 3Ta
perymsnus y pasHbIX TUIIOB KJIIETOK HECKOJIBKO Pa3InyacTcs.

Kpome Toro, MO>xHO OTMETHUTb, YTO CYKIIMHATIACTHAPOTeHa3a MHIHONPYETCs OKCAIoaleTaToM, a
oOpa3oBaHHe OKcajioaleTaTa B MajaTAeTHAPOTreHa3HOU peakiny 3aBUCUT OT cooTHomeHnust [HAJIH]/
[HAZ].

Bam Heo6X01MMO BBIIBUTH PEryJIMpYyEMbIe 3TaIlbl INIMKOJIM3a B MHTAKTHBIX KJIeTKaxX. KakuMu myTsmMu 310
MOHO OCYIIIECTBUTH?



[MpuHnun ananuza 3akmovaercs B ciaenytomeM. [IpexcraBum cede, YTo MbI IMEEM JEJIO0 C TIOKOSIIEHCS MBIIIIEH, B 9TO
TJIMKOJIA3 Ha BCEM IIyTH OT IIII0K030-6-pocdara no nupyBarta npoTekaer B HEH ¢ IIOCTOSIHHOM CKOPOCTBIO, TAaK YTO
KOHLIEHTPAIIMH BCEX €r0 MPOMEXYTOUHBIX IPOJYKTOB TOXKE IIOCTOSIHHEI, T.€. MOIEPKUBACTCS CTAIIMOHAPHOE COCTOSHHE.
[MonpoOyem Temeppb BHe3amHO nHrnOoupoBath DK -peaknuro. [Ipu 5TOM pe3Ko MOBBICHTCS KOHLIEHTPALHS €€ Cy0CTpaTa, T.e.
(b pykT030-6-PoctaTa, KOTOPHIA CTAHET HAKAIUIMBATHCS, M TIOHMU3UTCS KOHIICHTPAIUS IIPOAYKTa 3TOro (hepMeHTa, (pyKTO30-
1,6-nudocdaTa, a Taxke BCEX NOCISAYIONIMX IPOMEKYTOYHBIX IPOAYKTOB TIIMKOIN3a, TIOCKOJBKY UX IPEBPALCHIE B
NUPYBAaT OyAET IPOTOIDKATHCA C TOH jK€ CKOPOCTHIO, YTO U paHbLIe. JTall, HA KOTOPOM IIPOMCXOAUT NpeBpalieHne GpyKTo30-
6-hocdara Bo GppykT030-1,6-1Uocdar, 0 KOTOPOM U3BECTHO, YTO KOHIICHTPAIUS TIEPBOTO U3 ITUX BEIIECTB BO3PACTAET, a
BTOPOTO — cHIKaeTcs, ecini @DOK nHrudupyercs, MOXeT CIIy>KUTh KOHKPETHBIM IIPUMEPOM ITyHKTa nepekpecra. [TyHKT
NepeKpecTa SIBISIETCSl TEM MECTOM, B KOTOPOM OCYIIECTBIISIETCS PEryJIiys JaHHOW ()epMEHTHOM CHCTEMBI IIPH €€ Iepexoiax
U3 COCTOSIHUSI ITOKOSI B COCTOSIHUE aKTUBHOCTH U 00paTHO.

Takum 00pa3oM, H3Mepsisi KOHIEHTPAUH Pa3IMYHEIX IPOMEKYTOYHBIX IPOAYKTOB KAKOTO-THO0 METa00INYECKOro ITyTH U
BBISICHSS, KAK U3MEHSIOTCS 3TH KOHIICHTPAIMU B OTBET HA U3MEHEHHE 001 CKOPOCTH JAHHOTO METa0OIMYECKOTrO MyTH B
MHTAKTHOM TKaHH, MBI MOJKEM YCTAaHOBUTB, KAKME IMEHHO M3 PEaKLHH 9TOr0 MeTab0IMYeCcKOro My TH perynupyoTces. C
MOMOIIBIO 3TOr0 METOJMYECKOTO OAX0a OBLIO YCTAHOBICHO, YTO IJIABHBIM PETYJITOPHBIM TAIlOM IJIMKOJIN3a B CKEIETHBIX
MBbIIIAax, MO3Ire¢ U pOoYnXx TKaHAX SABJIACTCA (D(DK-peaKum[. IIJ'I)I TOrO, ‘ITO6I:I OIPECACIIUTL U CPABHUTH KOHICHTPAIUU BCEX
MIPOMCIKYTOYHBIX IMTPOAYKTOB JaHHOTO MMYTU B MOKOAIIUXCA U CTUMYJIMPOBAHHBIX KJICTKaX, MOJB3YIOTCA CICAYIOIMIUM
cnoco6om. KiteTku uii TkaHu ObICTPO 3aMOPaKMBAIOT B )KUIKOM a30T€ U TEM CaMbIM MOAABIAIOT B HUX (pepMEHTATHBHYIO
AKTHBHOCTH (3TOT METO/ IOJIyYIT Ha3BaHHE «(PHUKCAIUS 3aMOPAKUBAHUEM»). 3aTEM U3 3aMOPOKEHHOM TKaHU SKCTParupyroT
MPOMEKYTOYHBIE MMPOLYKTHI C MOMOIIBIO KAKOTO-HHOYAb KHCIIOTO PEaKTHBA, KOTOPBIH BEI3BIBACT ICHATYPALHIO H

HWHAKTHUBAIIUIO (I)CpMCHTOB, 1 OMPCACIIAIOT KOHICHTPAIUHN 3TUX NPOMCIKYTOUHBIX NIPOAYKTOB B TKAHCBBIX DKCTPAKTAX.

2. HOCTYHI/IJ'I MalUCHT, aHAJIN3 KPOBH KOTOPOI'O ITOKAa3aJl MMOBLIMNICHUEC YPOBHA TPUTITIMICPUA0B U HHACKCA

aTepOTreHHOCTH K CHIBOPOTKE KpoBU. Kakue MexaHU3Mbl MOTYT 00yciIaBiIuBaTh OA00HbIE HApYyILIEHNs?
ITpu HepoCTaTOUHOM aKTUBHOCTH JIUIIONIPOTEHHIINIIA3bI KPOBH HAPYIIACTCS MEPeX0]l JKUPHBIX KUCIOT U3 XWJIOMUKPOHOB (XM)

IUIa3Mbl KPOBHU B JKUPOBBIE JIETIO (HE PACIISILISIOTCS TPHALMINIINIEPObl). Yale 9To HacieAcTBeHHOE 3a00IeBaHue,
00yCIIOBIICHHOE ITOJTHBIM OTCYTCTBHEM aKTHBHOCTH JIMIONPOTEHHINIA3bL. [11a3Ma KpoBH IIPU 5TOM MMEET MOJIOYHBIN IIBET B
pe3ynbTaTe Ype3BbMaliHO BBICOKOTO coaepxanust XM. Hanbonee a3 hexTuBHBIM JIedyeHnEM 3TOTO 3a00JICBaHUS SIBISIETCS
3aMeHa IPUPOAHBIX KHUPOB, COJAECPIKAIINX JKUPHBIE KUCIOTHI € 16-18 yrnepoaHbMu aToMaMH, CHHTETHIECKUMH, B COCTaB
KOTOPBIX BXOAST KOPOTKOIETIOUEUHbIE XKHUPHBIE KUCIOTHI ¢ 8-10 yriaepoIHsIMU aTOMaMU. DTHU KUPHBIE KUCIOTHI CIIOCOOHEI
BCachIBaThCs U3 KMIIEYHWKA HEMOCPEICTBEHHO B KPOBb 0€3 MpeBapUTelIbHOr0 00pa3oBanus XM.

YBenudeHne coaepikaHusl OOIIUX JUMHIO0B B CRIBOPOTKE KPOBH NPUBOJIUT K Pa3BUTHIO THIIEPIUNHIeMUN. B HOpMe
COJIeprKaHKe OOIIUX JIMITUIOB B IIa3Me KpoBu — 4-8-r/11.

ATepockiiepo3 ¥ CBsI3aHHBIE C HUM 3a00JI€BaHMS IPOTEKAIOT IIPH 3HAYMTEIIFHOM IMTOBBIIICHNH COAEPKaHUs B IIa3Me KPOBH
¢pakiun JITTHII, a Bo MHOTHX cirydasx u ¢ppakiun JITTOHII, koTopsle OTHOCAT K aT€pOTreHHBIM (QpaKIysiM. ATEpOTeHHOCTh Y
9THUX KJIACCOB JIMIONPOTEHHOB MOSABIISETCS TOTAA, KOTAA UX YaCTUIIBI IOABEPTHYTCS XUMUYECKOMY U3MEHEHUIO U IPexIe
BCET0 NepeKHCHOMY OKucieHuto. [Ipu 5Tom cHayana B X coctaBe 00pa3yroTcs TaKHe MPOIYKTHI IEPEKNCHOTOOKHCIICHUS
JUMHAIO0B, KaK AUEHOBHBIE U TPUEHOBBIE KOHBIOTATHI, THAPOIIEPEKICH, MaJIOHOBBIN TUANBAETHI U 1., a 3aTeM YK€ IPOUCXOANUT
B3aMMOJICHCTBHE C OEITKOBBIMU KOMITIOHEHTAMH — anoJumnonporenHaMu. OOpa3yroTcsi XUMHYECKU3MEHEHHBIE
JUIONPOTENHBI, KOTOPBIE CTAJH Ha3bIBAaTh MEPEKHUCHO MOANDUITMPOBAHHBIMH.

[lepexkncHast MoANGUKAIHS JTUIOIPOTENHOB MOXET B ONIPEICIIEHHON CTENEHN MPOTEKATh B KPOBSIHOM pycile, HO TJIaBHBIM

MECTOM HUX 06pa30BaHI/I$I SABJIACTCA apTCpUaibHAd CTCHKA.



[MepexucHo Mmoanpuumposanusie JITTHII, 00pa3oBaBIInCh B apTepUAILHOM CTEHKE, OBICTPO M OECKOHTPOJIEHO 3aXBaTHIBAIOTCS
31eck Makpogaramu. MHorna MoauduupoBaHHbIe H3MEHEHUS JTUIIONPOTEHHOB 3aX0AAT HACTOIBKO TITyOO0KO, YTO
JIMIIONIPOTEUHBI MPUOOPETAIOT ayTOAHTUT€HHBIE CBOMCTBA, K HUIM BBIPA0ATHIBAIOTCS aHTHTENA H, B KOHEYHOM CUETe,
00pazyroTcsi ayTOMMMYHHBIE KOMIUIEKCHI JIMIIONPOTEUHBI-aHTHTeNa. [locneiHre Takxke 00J1alaloT BBICOKOH aTepOreHHOCTHIO
1 OECKOHTPOJIBHO 3aXBaTHIBAIOTCS apTepHaIbHEIMEA Makpodaramu. Makpodaru, 3aXBaTHBIINE MOIUPUIIIPOBAHHBIE
JIMIIONIPOTEHHBI MIIA IMMYHHbIE KOMIUIEKCHI (JIMIONPOTEHH-aHTUTEINO), HAKAIUIMBAIOT B IUTOIIIA3ME YPE3BBIYaiHO BHICOKHE
KOHIIGHTPAIIUH 3CTEPUPUINPOBAHHOTO B CBOOOTHOTO XOJIECTEPHHA (B HUX HET (DEPMEHTOB, KOTOPHIE PACHICTIIIIN OBI
XOJIECTEPUH) ¥ TPaHC(HOPMHUPYIOTCS B TaK HAa3bIBaeMbIe IIEHUCTHIE KIIeTKH. [locienHue B pe3ynbrare IUTOTOKCHYECKOTO
JICUCTBHUS BRICOKMX KOHIIEHTPALUI X0JIeCTepUHa NOrMOAI0T, IPU UX Pa3pyLICHUH BO BHYTPEHHIOI 000JI0YKY apTepHi
W3JIMBACTCS] MU K€ HAKOIUICHHBIN xonecteprH. [loaToMy neHncTas KileTKa paccCMaTpUBAETCs KaK IJIaBHask «BUHOBHHIIA
aTepOCKIEPOTHIECKOro Mpolecca Ha MOP(OIOrHueCcKOM YpOBHE.

B oTnmume oT TUIONpOTENHOB HU3KOM 1 09eHb HI3KoW roTHOocTH JIIIBIT paccmarpuBaroTest Kak aHTHATepOoreHHsie. OHA
OCYIIECTBIISIIOT «OOPATHBIID TPAHCIIOPT XOJIECTEPUHA - OT NepU(PEPUIECKUX TKAHEH B IIEUEHb, TJI€ XOJIECCTEPUH OKHCILIETCS B
xemgHble Kucnotsl. Kpome toro, JITIBIT 061anatoT enie oJHAM Ba)KHBIM CBOMCTBOM: OHHM 33/IEPXKHUBAIOT MIEPEKHCHYIO
MOIU(HUKAIHIO JUIIOTIPOTEHHOB HI3KOW ¥ 09€Hb HU3KOU TIOTHOCTH. [loaTOMy uem Beime ypoBeHs JITIBII B kpoBH, TeM

MCHBUIC BEPOATHOCTH Pa3BUTHA aTCPOCKIICPO3a.

3. Bam HGO6XO[[I/IMO BBIAIBUTBH PETYJIMPYCMbBIC 3TAllbl I''TMKOJIN3a B MHTAKTHBIX KJICTKAaX. Kaknmm MyTsIMHA

3TO MOKHO OCYH_IGCTBI/ITL?
HpI/IH]_II/IH aHaJIn3a 3aKJIH0YacTCs B CIACAYIOIICM. Hpe,IlCTaBI/IM 0666, YTO MBI UME€EM JICJIO C HOKOHHleﬁCﬂ MBIHIHeﬁ, n 410

TJIMKOJIA3 Ha BCEM IIyTH OT IUIF0K030-6-hocdaTa mo nmupyBarta nmpoTekaeT B HEH ¢ IIOCTOSHHON CKOPOCTHIO, TaK YTO
KOHIICHTPAIMH BCEX €r0 MPOMEXYTOYHBIX POIYKTOB TOXKE IIOCTOSHHEI, T.€. MOIEP)KUBACTCS CTAIIMOHAPHOE COCTOSHHE.
[MonpoOyem Tenepb BHe3amHO uHrnoupoBate DK-peakiuro. [Ipr 3ToM pe3Ko MOBBICUTCS KOHIIGHTPALHS ee Cy0ocTpaTa, T.e.
(bpykT030-6-dhochaTa, KOTOPHIH CTAHET HAKAIUTMBATHLCS, U TIOHH3UTCS KOHIIEHTPAITHSI MPOAYKTa 3TOro hepMeHTa, GpyKTO30-
1,6-mudocdara, a Tarxke BceX NOCIETYIONIMX MPOMEKYTOUHBIX TIPOAYKTOB IIIMKOJIH34, TIOCKOJIBKY UX TIPEBpAIICHUE B
MUpyBaT OyAET MPOIOJKATHCS C TOHM e CKOPOCTHIO, YTO U paHbliIe. DTall, Ha KOTOPOM IIPOUCXOIUT IpeBpalieHne GpyKkTo3o-
6-tocdara Bo PppykT030-1,6-1Hhocdar, 0 KOTOPOM U3BECTHO, YTO KOHIICHTPALUS IIEPBOTO U3 ITUX BEMIECTB BO3PACTAET, a
BTOPOTO — cHIKaeTcs, ecin POK nHrudmpyercst, MOXXEeT CITy>KUTh KOHKPETHBIM IPUMEPOM ITyHKTa nepekpecta. [TyHkT
MIepeKpecTa SIBISIETCSI TEM MECTOM, B KOTOPOM OCYILECTBIISICTCS PEryJIsiiys JaHHOW ()epPMEHTHOW CHCTEMBI IPH €€ Mepexoax
U3 COCTOSIHUSI ITOKOSI B COCTOSIHUE aKTUBHOCTH U 00OpaTHO.

Takum 06pa3om, U3Mepsisi KOHIEHTPALMU PA3IMYHbIX MPOMEXYTOYHBIX MPOAYKTOB KAKOT0-TH00 METa0O0IMIECKOTrO IIyTH 1
BBISCHSISI, KAK M3MEHSIFOTCS 9TH KOHIICHTPAIMK B OTBET HA N3MEHEHHE 001IIel CKOPOCTH JAHHOTO METa00INYECKOro IyTH B
WHTAKTHOM TKaHU, MBI MOKEM YCTAaHOBHUTH, KAKHE HMEHHO M3 PEaKIHii 3TOr0 MeTab0IMIecKoro myTH perynupyroorcs. C
MIOMOUIBIO 3TOTO METOMYECKOTO I0AX0/1a OBIJIO YCTAHOBIJICHO, YTO TJIABHBIM PETYJISITOPHBIM 3TANIOM TIMKOJIN3a B CKEIETHBIX
MBIIIIAX, MO3Te U MPOYnX TKaHsAX siBisiercss DDK-peakiust. {1 TOro, 4To0Ob! ONPEIenuTh U CPABHUTH KOHIIEHTPALIUH BCEX
MIPOMEXXYTOYHBIX IPOAYKTOB IAHHOTO ITyTH B ITOKOSIINXCS U CTUMYJIMPOBAHHBIX KJIETKAX, MOJIB3YIOTCS CIEIYIOIINM
cnoco6om. KiteTku i TkaHu ObICTPO 3aMOPAXKHMBAIOT B JKM/IKOM a30TE U TEM CaMbIM NOAABIIAIOT B HUX (pepMEHTATHBHYIO
AKTHBHOCTb (3TOT METO/I IIOJIyYHII Ha3BaHHe «(PHUKCAIHS 3aMOPAXKUBAHUEMY ). 3aTeM U3 3aMOPOKESHHOM TKaHH 3KCTPArupyroT
MPOMEXXYTOYHBIE MPOIYKTHI C TOMOILIBIO KAKOr0-HUOY/Ib KHCIIOr0 PEaKTHBAa, KOTOPBIH BHI3bIBAET ACHATYPAILUIO H

HWHAKTHUBAIIUIO (I)epMeHTOB, 1 OMIPCACIIAIOT KOHICHTPAIIUN 3TUX IPOMEKYTOUYHBIX IPOAYKTOB B TKAHECBBIX OKCTpaKTax.

3) cuTyannoHHBIE C Pa3BEPHYTHIM OTBETOM IIPOCTHIE



1.V u3ydaemoro o0beKTa OblJI HHTHOMPOBAH TIMKOJIH3 MTOCPEJICTBOM MOTYJISIIIAA OCHOBHOTO
perynsaropHoro ¢pepMeHnTa JaHHoro mpoiecca. Kakoit MetaboauT OyaeT mpy 3TOM HaKaIrIMBaThCs B
M30BITKE, 8 KOHIICHTPAIKs KAaKOTO METa0o0JMTa (M MOCISaYIOIIHX ) OyIeT MOHNKeHa?

KitoueBoii perynsatopHblii pepmeHT riaukonu3a — pochodpykrokunasa. [lpu e€ uarnbupoanuu Oyaer
HakarummBaThCs GpykT030-6-hocdar u moHmkaTecs KoHeHTpanus Gpykroso-1,6-agudocdara u
MOCIICAYIONIUX METa0OIUTOB.

2. [Ipu no6aBneHnn MHTHONTOPA HAOIIOIAETCsl CHIKEHHE CKOPOCTH 00pa3oBanus ppykTo3o-1,6-
mudocdara mox nericrBueM dochodpykToknHaszbl. Kakoit ypoBeHb peryIsaiuu MeTaboaIu3Ma
npeAcTaBisieT 3ToT npouecc? Kakue emeé ypoBHU peryIisiiiii Bbl 3HaeTe?

JlaHHBIIA TIPOIIECC MPEACTABISIET COOOH PETYIISAIUI0 CKOPOCTH PepMEHTATUBHOM peakiuu. Kpome atoro,
CYIIECTBYET €II¢ PEeryIIsaus MyIbTU(HEPMEHTHBIX PEaKIIUi, TeHETHUYECKHUI CKOPOCTH CHHTE3a
(hepMeHTOB, TOpMOHAJIbHASL U HEPBHASI PETYJISIIHSL.

3. HpI/I HCCJIICJOBAHUU IMAIKUCHTa C CaXapHbBIM ,Z[I/Ia6eTOM BBISIBJICHO HAJIMYUE KETOHOBBIX TCJI B MOYC.
Kakne MexaHu3MbI MOTJIN IMPUBCCTHU K JAHHOMY COCTOSIHHIO?

HpI/I YTJIICBOAHOM T'OJIOJAHUH MHCYJIIMH-3aBUCUMBIX TKaHEeHn BO3paCTACT KOHLICHTPAIUA CBO60,I[HBIX
JKMPHBIX KUCJIOT, CO3AI0TCA YCIOBUS TJIA YCUIICHHOTO OKHCICHHUA aunn-CoA. B CICACTBUEC MOHIKESHHOM
KOHICHTpAIMK OKCajloaleTara Ipu yrieBoaAHOM I'rOJIOJaHHH, a].[eTI/IJ'I-COA, KOTOpLIﬁ o6pa3yeTc;1 B
MUTOXOHAPUAX IICUCHU B PCIYJIbTATC OKUCIICHUS ) KUPHBIX KHUCJIOT, IIPEBPALIACTCA B KETOHOBBIC TCJIA U
HaIIpaBJISICTCS B HepI/I(bepI/I‘leCKI/IC TKaHH. 30BITOK KETOHOBBIX TEl BBIACTIACTCA C MOYOM.

4. YKaxuTe 1enb MPeBpalleHni, 00ecreunBalonlyl0 aKTHBAINIO (PePMEHTOB MiepeBaprBaHus OEIKOB B
KHIIICYHHKE.

Perynsnust ak THBHOCTH MTPOTEOIUTUICCKUAX (PEPMEHTOB KHMILIEYHUKA OCYIIECTBISICTCS TAKXKE ITyTEM
OrPaHUYEHHOTO POTEOJIN3a. B MomKeny10uHoM Kene3e CHHTE3UPYIOTCS MPoGEepMEHTHI psijia MpoTeas:
TPHUIICHHOT'CH, XUMOTPHUIICHHOTESH, TIPO3JIacTasa, IpokapOoKcurienTuaasbl A u B, KOTOpbIe B KHIIICUHUKE
OHH ITyTeM YaCTHYHOTO IMPOTEOJIH3a MPEBPAIIAIOTCS B AKTUBHBIC ()ePMEHTBI TPUIICHH, XMMOTPHIICHH,
anacrasy u kapOokcunenTtuaassl A u B. AKTHBAIMs TPUNICHHOTEHA MPOUCXOIUT MOJ] IEHCTBUEM
(dbepMeHTa SIUTENNS KAIICYHUKA SHTEPONENTHIa3bl. TPUTICHH aKTHBUPYET XUMOTPUTICUHOTCH, U3
KOTOPOTO MOJTYYaeTCs HECKOIBKO aKTUBHBIX (pepMeHTOB. OcTanbHbIe MPOPEPMEHTHI MaHKPEATHIECKUX
mporeas (TpoaJiactasa u mpokapOoKcunenTrIa3sl A u B) Takke akKTHBUPYIOTCS TPHIICHHOM ITyTEM
4aCTUYHOTO MpoTeosn3a. B pe3ynbrare 00pa3yroTcst akTUBHBIC (DEPMEHTHI - d1acTasa u
KkapOokcumnenTuaassl A u B.

5. VBennueHne KOHIIEHTPALUU HOHOB XeJle3a B KJIIETKE CIIOCOOCTBYET aKTUBAllMM OMOCUHTE3a (pepMEeHTa
akoHUTaTrUAparasbl. Kakolt ypoBeHb perynsinuu Merabosin3ma npeacrasisier 3ToT npouecc? Kakue emé
YPOBHU PETYJISALUU Bbl 3HaeTe?

JlaHHBII Tpoliecc MpeACTaBIsIeT COO0M reHeTUYECKYIO PETYIISALMI0 CKOPOCTH cuHTe3a hepmenTa. Kpome
3TOTO, CYLIECTBYET €IlI€ Peryysius CKOpocTu (EepMEHTATUBHOM peakliuy 3a CYET N3MEHEHUS
KaTaJIUTHYECKUX CBOMCTB (DEPMEHTOB, PEryIsilus MyIbTU()EPMEHTHBIX PEaKIii, TOpPMOHAIbHAS U
HEpBHAasl peryJsiusl.

6. B meueHn HapsIy ¢ TeKCOKMHA30M MMEETCS TITFOKOKHHA3a. YeM OTIIMYatoTCsl XapaKTePUCTUKU ITHUX
¢bepmeHTOB?

I'mrokokuHa3a oTanyaeTcst oT H30(epPMEHTOB TPYIIBI T€KCOKUHA3BI TPEMS OCOOCHHOCTSIMU: BO-TIEPBBIX,
OHa creuu(uYHa TOJIBKO B OTHOLIEHUN D-TIIIOKO3bI M HE IEHCTBYET Ha JIpyrHe reKco3bl (UTO KacaeTcs
TeKCOKHMHA3bI, TO OHA KaTaau3upyet GpochopruiarpoBanne He TOIbKO D-TIFOK03bI, HO 1 HEKOTOPBIX
Apyrux oOBIYHBIX FeKCco3, Hanpumep, D-dppykTo3sl 1 D-MaHHO3BI); BO-BTOPBIX, IMIIOK030-6-hocdar He
SBIISIETCS 1Tl HE€ MHTUOMTOPOM; B-TPEThUX, OHA XapaKTEePHU3yeTCs Topas3no 0oJiee BEICOKOM 1Mo
CPaBHEHHMIO C TeKCOKMHa301 BenmnurHOM Km 11s rtoko3sl (okono 10 MM). I'rokokiHa3a neueHu
BCTYIIAET B JICWCTBUE TOJIHKO TOT/A, KOTIa KOHIIEHTPAIIHS TJIFOKO3bI B KDOBH 3aMETHO BO3PACTAET, KaK
3TO ObIBaeT, HAIPUMEP, MOCTIE MpHeMa MUK, O0raToi yrieBogaMu. B aTuxX ycIoBHSAX ITIOKOKMHA32



JEHUCTBYET Ha M30BITOYHYIO TIIFOKO3Y KPOBH M TIEPEBOJIUT €€ B TIIFOK030-6-GocdaT At OTIOKEHHUS B
3ariac B BUJC I'N'TMKOI'€HA IICYCHU.

7. B uém 3akirouaeTcsi MpuYrHa HETaTUBHOTO JIEUCTBUS aMMHUaKa Ha HEPBHYIO CUCTEMY?

Bricokne KOHIIEHTpalM¥ aMMHaKa CTUMYJIMPYIOT CUHTE3 TJIyTaMHHA U3 TIIyTaMaTa B HEPBHOM TKaHU.
Haxonnenue rimyramuHa B KJI€TKaX HEMPOTIIMU MPUBOJUT K MOBBIIIEHUIO OCMOTUYECKOTO JaBJICHUS B
HuX. CHIDKEHUE KOHIIGHTPAIMK IIyTaMara HapylaeT 0OMEeH aMUHOKHUCIIOT U HEUPOMEIUaTOPOB.

8. Y manmeHnTa couepkaHue oOUTUX JMITUIOB B I1a3Me kKpoBu cocTtaisieT 20 /1. Kakol mexaHusm
Mepexo/ia Kupa B TKAHU MOXKET ObITh HApPYIICH, KAKUE €CTh MOJX0/IbI K MPO(MIAKTHKE TAHHOTO
COCTOSIHUS?

[Ipu HEgOCTaTOYHOM aKTUBHOCTH JIMTIOMIPOTEHHIIAIIA3BI KPOBU HAPYILIAETCS MEPEX0]T KUPHBIX KUCIOT U3
XHJIOMHUKPOHOB (XM) 11a3mMbl KPOBH B KUPOBBIE JIETIO (HE pacUICIUIAIOTCS TPHALMITIUIEPOsb). Yaiie
3TO HACJIEJICTBEHHOE 3a00JIeBaHNe, 00YCIOBIEHHOE MOJIHBIM OTCYTCTBUEM aKTHUBHOCTH
nunomnporenniaunassl. Hanbonee a3 hekTuBHBIM JIeueHHEM 3TOT0 3a00JIeBaHus SBISIETCS 3aMEHa
MIPUPOIHBIX KUPOB, COAEPHKAIIUX KUPHBIE KUCIOTHI ¢ 16-18 yriepoaHbIMU aTOMaMH, CHHTETUYECKUMH,
B COCTaB KOTOPBIX BXOJAT KOPOTKOIIENIOUEYHBIE )KUPHBIE KUCIOTHI € 8-10 yriepoHbIMU aTOMamMu. JTU
KUPHBIE KUCIIOTHI CIOCOOHBI BCACHIBATHCS U3 KUIICYHHKA HETIOCPEICTBEHHO B KPOBb 0€3
MpeABAPUTEIIBHOTO 00pa3oBaHus XM.

4) 3aganus, TpeOYIOIIEro KOPOTKOro OTBETa

1. AKTUBHOCTH KaKoro ()epMeHTa IIUKJIa TMMOHHOM KHCIOThI BaM HEOOXOIMMO U3MEPUTh ISl OLICHKH
TSKECTH MATOJIOTUIECKOTO COCTOSIHHSI, COMPSDKEHHOTO C OKUCIIUTEIbHBIM CTPECCOM?
AxoHHTaTIHIpaTa3a

2. Bam HEOOXOMMO N3MEHUTH CKOPOCTh JIBIXaHHUSI MUTOXOH/PUI B MUTOXOH/IPHATBHON (DPaKIHH.
KoHneHTpanuio kKakux coequHeHN HEOOX0IMMO BapbUPOBATh, YTOOBI OCYIIECTBUTH PETYIISIIUIO
CKOPOCTH JIbIXaHHUSI MUTOXOHAPHI?

HAJIH, O2, pocop nHeoprannueckuii u AJ{D

3.V nmauMeHra ¢ IMCKMHE3UEH KeITueBbIBOIAIINX TPOTOKOB HAOIIOAAETCS OKENTEHNE KOXKH U OEJIKOB
ria3. Kakol quarHocTHUecKuil MoKa3aTellb CIe1yeT OLEHUBATh B JaHHOM ciy4ac?
HeoOxonuMm aHann3 KOHLIEHTPALUK KOHbIOTUPOBAHHOIO OMIIMPYOHHA B CHIBOPOTKE KPOBH.

4. Kakue coequHEeHUs MOKHO UCTIOB30BaTh, YTOOBI aKTUBHUPOBATH KIIFOYEBOW (PEPMEHT CUHTE3a
YPUHOBBIX HYKJIEOTHIO0B?

KittoueBbIM perynsTopHbIM (GEpMEHTOM CUHTE3a MMypUHOB sBisieTcs pochoprudosmnaudocdaT cunTeTasa,
aKTUBHpYIOLIEe JeiiCTBHE Ha KOTOPYIO OKa3bIBaeT HEOpraHndeckuit pocdar.

5. Bbl U3yyaete KaTaJTUTHUYECKHUE U PETYISATOPHBIE CBOICTBA (PEPMEHTOB IJIMKOJIN3a Y 00bekTa. Bam
HE00X0AMMO HHTHOMPOBATh (PEPMEHT BTOPOTO PETYIATOPHOIO Tama rMKoin3a. YTo 310 3a pepMeHT u
KaKHe BEIleCTBa HEOOXOAUMO UCIIOIb30BaTh?

IMupyBarkunasznas peakuus. Maruoutopst ATP, anetun-CoA 1 BBICOKOMOJIEKYIISIPHbIE KUPHBIE
KHUCJIOTHI.

6. Bb1 nccnenyeTe nunoreHes y SKCIepUMEHTAbHBIX KUBOTHBIX. Kakie OCHOBHbIE MOJIEKYJIsIpHbIE
(bakTOphl, peryIupyrolre JUIMoreHe3, BaM He0OX0IMMO yUUTHIBATh?

Perynsmuto aktuBHOCTH aneTuin-CoA-kapOoKcHiia3bl, peryisinio aKTUBHOCTH TUPYBATAECTHAPOTe€Ha3bI,
TOPMOHAJIBHYIO PETYJISIHI0, OMOCHHTE3 (DEPMEHTOB, YJaCTBYIOIIUX B 00Pa30BaHUU KUPHBIX KUCIIOT

7. KoHnieHTpaInio Kakoro BTOPUYHOTO MECCEHKepa HE0OX0IUMO OLIEHUBATh, €CITH IEeNbI0 PaboThI
CTOUT aHaJIU3 PEryJIALUUA aKTUBHOCTH IITHKOTeH(ochopunaszpl?



KiroueByro posb B akTuBaIuu rimkoreHdocdopunasbl urpaet kuHaza Gochopriiassl — auIOCTEPUISCKUT
(bepMeHT, aKTUBATOPOM KOTOPOTO CIIYKUT HTAMO.

8. IlocTynui maMeHT ¢ HapyIIeHHeM CHHTEe3a IITMKOTeHa B TICUYCHH, CeJIe3CHKE, MOYKaX, MBIIIIIAX,
HEPBHOW TKaHHU, IpUTpOIUTaX. MoJIeKyIsspHas TMarHOCTUKA BBISIBUJIA Y HETO JeUIUT Kuciaon o—1,4-
rioko3uaa3el. Kakum 3a00eBaHreM CTpaiaeT MaueHT?

Il Tum rmukorenosa, 6one3ns [lomiie

9. KoHIieHTpalnio Kakoro CoOeIMHEHU HE00X0MMO U3MEHUTh B CUCTEME IS HHTHOUPOBAHHUS ITIEPBOTO
PETYIATOPHOTO 3Tara TIIIOKOHEeOoTeHe3a?

[TepBBIM pPEryJISTOPHBIM (PEPMEHTOM B IIFOKOHEOTCHE3e SBJISICTCS MUPYBATKApOOKCHIIa3a. DTOT PepMEHT
MPaKTUYECKH HEAKTUBEH B OTCYTCTBHUE aleTui-CoA,.

10. ITocTynuin ManyenT ¢ HapyIIeHUEM CHHTE3a ITMKOTeHa B IIEUYCHH, CeJIE3eHKE, MOYKaX, MBIIIIIAX,
HEPBHOW TKaHH, IpUTpoIUTax. MoJeKyIsspHas TMarHOCTUKA BBISIBUJIA Y HETO JeUIUT Kuciaon o—1,4-
ritoko3uaasel. Kakum 3aboneBanueM cTpajgaeT nanueHT?

Il Tum rioukorenosa, 6one3ns [lomire

11. BbI u3y4aeTe acneKThl CONPsDKEHUS MIMKOIM3a U nukiia Kpedca B kierounoii kyneType. Kakue
COCITMHEHUS MOXHO HCIIOJB30BaTh, YTOOBI HHTUOMPOBATH MUPYBATIACTUIPOTCHAZHBIA KOMIUICKC?
AT®, anetnn-CoA u HAJIH

12. Bol uccnenyere OMOXMMHUYECKYIO PEAKIINIO B XOZ€ KOTOPOI MPOUCXOAUT (hepMEHTATUBHOE
JeTupUpoOBaHue IyTaMmara i o0pa3oBaHHE O-UMUHOTIIyTapara, 3aTeM - He()epMEHTaTUBHOE
TUAPOJIUTHYECKOE OTIICTNIEHNE UMUHOTPYIIIBI B BUAE aMMHUaKa, B pe3yJbTaTe yero oopasyercs o —
kerormyrapar. Kakoii pepMeHT KaTalm3upyneT JaHHYI0 peakiuio? Kak Ha3pIBaeTCs 3TOT THIT
JIe3aMUHUPOBAHUSA?

depMeHT — TiIyTaMaTAeruaporenas3a. Tum 1e3aMuHUPOBAHUS — OKUCITUTEIIBHOE.

13. YV GonbHOTO HACIEACTBEHHBIM 3a00J1€BaHIEM Ha0JII01aeTCsl MOBBILIEHUE KOHIIEHTPALUK
¢denunananuHa B kposu B 20-30 pa3, B moue - B 100-300 pa3 no cpaBHeHUI0 ¢ HopMoii. KoHlieHTparus
dbenunmupyBata u GpeHmuiaktata B Mmoue gocturaet 300-600 M1/t mpu mOJTHOM OTCYTCTBHUU B HOPME.
[IposiBisieTcst HapylIeHHe YMCTBEHHOTO U (PU3UYECKOT0 Pa3BUTHS, CYIOPOKHBIA CUHIPOM, HapyLLICHHE
nurMeHTanuu. OyHKIMOHUPOBAHUE KAaKOTo (PepMEHTa HAPYIICHO Y 00JIHHOTO?
(beHnIaTaHUHT U APOKCUIIA3BI

14. Kaxoii ¢epMeHT ABIseTCs PErYISATOPHBIM B CHHTE3€ MUPUMUANHOBBIX HYKJICOTHUIO0B?
KAJl-dpepment

15. Kakoii Tum neicTBUs peaanu3yeT TOPMOH HHCYJIHH, 00ecreurnBasi TpaHCMEMOPaHHYIO PETYIISAIUIO
MepeHoca riIroKo3bI?
MemOpaHHBIi TUTT 1eHCTBUS

16. Kakue BemecTBa cykaT MHTHOMTOPAMU aKTHBHOCTH 2-0KCOTIIyTapaTIeruApOreHa3HOT0 KOMILIeKca?
cykuunun-CoA nu HA/TH.

20.2. NpomMmexyTo4yHan atrecTayus

MpomexyTouyHast aTTecTauusi no  AWCUMMIIMHE OCYLLECTBISIETCS C MOMOLUbI  CIeayLmX
OLIEHOYHbIX CPEACTB:

Komnnekt KUM

1. OOwwme acnekTbl perynauun metabonuama.
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YpoBHU perynauumn metabonmyeckmx npoLeccos.

Perynauus B3aMmonpeBpalleHuin gpoccopmnasbl a u pocgopunassl b ropmoHamum.
PeuunpokHasa perynsaumsi rmmkoreH-cMHTasbl 1 rmmnkoreHgocgopmnasbl.

[MaBHble 3Tanbl perynsumMm nocrneaoBaTensHOCTM MMMKONUTUYECKUX PeaKLINiA.
BbisiBneHue perynupyemMbix 3TanoB rMUKOMNmM3a B UHTAKTHbIX KNeTKax.

KoopavHaumsi npoLeccoB rMMKoNn3a u rioKkoHeoreHe3sa.

HapyweHus yrneBogHoro obmeHa.

Perynsums npespalleHus nupysaTa B auetun-CoA.

. PerynﬂToprle aTanbl LUKNa JIMMOHHON KMCAOThI.
. KOHTpOJ'Ib OKUCITUTETIbHOIO CbOCCbOpVIJ'IVIpOBaHVIFI B 3aBNCUMOCTU OT SHEPreTn4ecknx I'IOTpe6HOCTel7I B KneTke.
. Bsanmocesab perynatopHbiX MEXaHM3MOB ITIMKONIN3a, UnKna TpVIKap60HOBbIX KUCIOT N OKUCITUTESIbHOIO

dochopunupoBaHus.

Perynsaumsa 6uocmMHTesa XUPHbIX KUCMOT (nunoreHesa).

BrvomeamnuunHckoe 3HadYeHne nnuaos.

MonekynspHble hakTopbl, perynupyoLimne nmnoreHes.

Perynsaumsa okucneHus >XUpHbIX KUCNOT U 06pa3oBaHns KETOHOBbLIX TEN.

Ponb AM®-akTnBmMpyemon npoTENHKMHA3bl B PErynauumn aHepreTnyeckoro metabonusma.
HapyLueHune npoLeccoB BcacbiBaHWUSA XUPOB.

HapyLueHune npoueccoB nepexoaa Xupa 13 KpoBu B TKaHb.

KeToHemMus 1 KeToHypwms.

ATepocknepos v fMnonpoTemnHsl.

Katabonm3am aMMHOKMCIIOT M ero perynsaums.

Bosgenctere ammmaka Ha HEKOTopble MeTabonuyeckue peakumm n OCHOBHbIE aCneKTbl perynsumm ero
obmeHa.

Perynsaumsa 6nocmMHTe3a aMUMHOKUCIOT U €70 HapyLLEHNS.

Perynsaumsa cuHtesa nypuHOBbLIX HYKIEOTUAOB.

Perynsaumsa 6nocmHTesa NnpMMMONHOBbBIX HYKIEOTUAOB.

O6pasoBaHne an- u TpucochaToB HyKNEO3MAOB U peyTUnu3aumsa a3oTUCTbIX OCHOBAHUIA U HYKITEO3NO0B.
HapyweHnus katabonuama nypuMHOBbIX HYKNeoTUAOB.

Perynsumsa katabonvama nMpMMNAMHOBBIX HYKNEOTMAO0B N ee HapyLUEeHUS.

Perynsumsa 6uocuHTesa Ae30KCMPUOOHYKNEOTUAOB 1 €€ HapyLUEHNS.

Perynsumsa 6uocuHTesa rema.

HapyweHus 6uocmHTesa rema.

Perynsaumsa katabonvama rema.

O6meH xenesa 1 ero HapyLleHus.

HapyweHusa metabonuama xenesa.

3HayeHne ropMOHOB Kak MEXKIETOUYHbIX MECCEHIKEPOB B perynsaunm metabonmama.
"lopmoHanbHasa perynauns yHKLMOHNPOBAHUA MHOXECTBEHHbLIX MOMNEKYNAPHbLIX dopM hePMEHTOB.
WHTerpauusa ropMoHarnsHon perynauum ¢ dpakropamm, BO3gencTBYOWMMN Ha aKTUBHOCTb (bepMEHTOB.
CTtpaTerum perynsuum aKCnpeccmm reHoB; KOHCTUTYTUBHAA U MHAYyuubenbHas akcnpeccusi.
Bo3MOXHbIE MexaHN3Mbl (YPOBHW) PEryrnaunm aKkCnpeccumn reHoB, Ux ddeKTUBHOCTb N pacnpoCcTpaHEHHOCTb.
KoopavHauums akcnpeccun reHoB Mexay pasnmyHbIMU NTOKYCaMu.

Perynsaumsa TpaHCKpunumm y NpokapuoT: NoHATUe 06 onepoHax GakTepuii, TMnbl ONEepPOHOB.
MexaHn3m akcnpeccum lac-onepoHa E. coli, ero HeratnBHasa 1 no3nTUBHasA perynsauus.

Perynauus trp-onepona E. coli.

Perynsumsa TpaHckpunumm y 6aktepmnoddara A.

Ponb koHdopmauun monekynsl [JHK B npouecce TpaHCKpUnumu.

OcobeHHOCTM perynsaummn TpaHCKpUNUnUn y ayKapuor.

XpomaTtuH u obas perynaumns TpaHCKpUNLMKN y 9yKapuoT.

BenkoBkle hakTopbl TPAHCKPUMLINK Y 3YKapuoT.

PerynstopHble nocnegoBaTenbHOCTU FEHOB 3yKapuoT.

[encTBre cTeponaHbIX TOPMOHOB Ha 3KCMPECCUIO FEHOB.

MexaHn3m BNusiHNA BHELLHMX hakTOpoB Ha paboTy reHoB.

MexaHu3m 3aTyxaHus KNeToYHbIX AeNEeHNA U ero HapyLUEHNS.

Perynsaumsa TpaHcKpunumu y aykapvoT: MegnaTtopbl Mexay 6enkamu-akrueatopamu Uim penpeccopamm u
TPaHCKPUNTOHAMMW.

Perynsums akTMBHOCTM reHOB Npu co3peBaHuK kneTouHbix PHK: obwwne ceegeHus

Ponb maPHK B cnnaiicuHre, perynaumsa nx akTMBHOCTU

AnbTepHaTUBHLIN perynupyemMbin CniiancuHr

OnpepeneHune nona y opo3ocusbl HA YPOBHE perynsiunm nyTen cnnancuHra

M3bupaTenbHas gerpagaums MPHK

Perynsumsa akcnpeccumn reHoB Ha ypOBHE TpaHCNAUMMW: NepBblin aTan

Benkosble hakTopbl TPAHCASALUK Y MPOKapuoT

OykapuoTtundeckune benkosble akTopbl TPAHCASALMM



63. Opyrue 6enku, ydacTBytoLLme B perynsaunm TpaHcnauum

64. MNay3bl TpaHCNAUMM

65. Ponb cTpykTypHbIX KOMNOHeHTOB MPHK B perynauumn TpaHcnaumm y aykapmuoT

66. PenporpammumpoBaHue TpaHCcnaumm

67. donanHr NnoNUNEnTUOHbIX Lenen

68. Knaccudukauns 6enkoB No BpeMeHM NOy>KU3HM

69. MNpoTenHasbl LLMPOKOW 1 y3Kon cybcTpaTHoM cneundmnyHocTn. Cneunduyeckne npotemHassl B
NOCTTPaHCNSALMOHHOM npoleccuHre 6enkos

70. YBUKBUTUH-3aBUCMMAs CUCTEMA NPOTEoNn3a B perynupyemon gerpagaumm 6enkos

71. CnnancuHr 6enkos

72. lMocTTpaHCNALMOHHbIE XMMUYECcKMe mogudmrkaumm 6enkos

73. [eHeTnyeckue mogenu, o6bACHAKLLME cneumduKy pasHbiX KNeTok

74. PerynatopHble reHbl 1 pa3BuTUe KneTku

75. eHbl n hopmoobpasoBaHme

76. CTBOMOBbLIE KMNETKN KaKk MOAEMb ANs aHanu3a ponu reHoB B npouecce anddepeHLnpoBKn KNeToK

77. Ponb metunuposanus OHK B audpdepeHumpoBke kneTok

78. AganTuBHbIN OTBET KIETKM B OTBET Ha pa3BUTME OKCMOATUBHOIO cTpecca

79. 3kcnpeccusi reHoB B YCIOBUSIX OKCMOATMBHOIO CTpecca: penpeccus

80. 3kcnpeccusi reHOB B YCINOBUSIX OKCUMAATMBHOIO CTpecca: MHOYKUNSA Y NpoKapuoT

81. OKcnaaTUBHbIN CTPECC M aKTUBHOCTb FEHOB Y 3yKapuoT

82. Perynaums skcrnpeccun reHoB B YCIOBUSAX ULLIEMUM MUOKapaa

83. JleroyHble 3aboneBaHnsi, CONPOBOXAAKLINECS OKCUAATUBHBIM CTPECCOM, U U3MEHEHNE aKTUBHOCTU FEHOB

84. VameHeHne reHHom aKcnpeccumn npu gpyrnx cBobogHopaamKanbHbIX NaTonornsax

85. AKTUBHOCTb r€HOB 1 OHKOMAaTONornm

TpeboBaHUSA K BbINMONMHEHWNIO 3a4aHWIA, LWKanbl N KPUTEPUM OLIEHNBAHMS

OueHka 3HaHWI, YMEHUA 1 HaBbIKOB, XapakTepuaylowas aTanbl POPMUPOBAHNS KOMNETEHLMI B
pamKax U3y4yeHns aNCUUnnHbl OCYLLIECTBNSETCA B XOA4E TEKyLLEN U NPOMEXYTOYHON aTTeCTaunn.

Tekywaa arrectauuss npoBogutcss B opmax: YCTHOro onpoca (MHOuBMOYanbHbIA OMNpoc);
3almTbl Joknaaa.

lMpomexyToyHas aTTectaumsa BkoYaeT B cebs TeopeTmdeckne BONPOCHl U TECTOBbIE 3a4aHUS,
NO3BONAIOLLINE OLUEHUTb YPOBEHb MOJTYYEHHbLIX 3HAHWUM, W MNpaKTUYEeCKMe 3adaHus, MO3BONSWME
OLEHUTb CTeneHb CHOPMUPOBAHHOCTN YMEHUIN N HABbIKOB.

Mpun oueHnBaHUN UCNONb3yeTCA creayoLlas Wwkana:

5 GannoB cTaBuTCs, ecnv O00yYalwLlIMACA AEMOHCTPUPYET MOSIHOE COOTBETCTBME 3HAHWUW,
YMEHWIA, HaBbIKOB NpuBeAeHHbIM B Tabnuvuax nokasatensMm, cBobogHO onepupyeT npuobpeTeHHbIMK
3HAHUAMW, YMEHUSMN, MPUMEHSET UX MPU PELLEHUN NPaKTUYECKUX 3aaay;

4 Ganna cTaBuTCH, ecnv obyyaloLMNCs OEeMOHCTPUPYeT COOTBETCTBME 3HAHWW, YMEHWIA,
HaBbIKOB NpuBEAEHHbIM B Tabnuuax nokasaTensm, HO [ONycKaeT He3HauyuTerbHble OLNGKN,
HETOYHOCTW, UCMbITbIBAET 3aTPYAHEHMS NPU PELUEHUN NPAKTUYECKNX 3a4ay;

3 6anna craBuTCcs, ecnu oby4valolnMncs OEMOHCTPUPYET HEMNoNIHOe COOTBETCTBME 3HAHWN,
YMEHWIA, HaBbIKOB NpMBEAEHHbIM B Tabnuuax nokasartensam, OOnyckaeT 3HavuTerbHble OLWMOKM npu
peLlleHnn NpakTUYeckux 3agav;

2 Ganna craBUTCH, ecnu oby4varoMncs LEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWUW,
YMEHWI, HaBbIKOB NPUBEAEHHbIM B Tabnumuax nokasartensm.

YpoBEHb
KpuTepun oueHnBaHUA KOMNeTeHunn chopmumpos | LLkana oueHok
dHHOCTU
KoMneTeHuu
n
BcecmopoHHue u anybokue 3HaHusi, nosiHoe 060CcHo8aHHoe lNosbiweHHbIL OmnuyHo
u3roXKeHUe Mamepuarna o coomeemcmaywum pasoenam ypOBEHb

ducyunnuHbl. besyrnpey4yHoe 8binonHeHUe 8 MPoUecce U3y4YeHust
AucyunnuHel ecex 3adaHul, npedycMompeHHbIX hopMaMu meKyueao
koHmporns. CeobodHoe sradeHue HasbikaMu, oceaugsaeMbIMU 8 Xo0e
0byyeHusi, yMeHue Mosib308ambCsi UHQOPMaUUOHHbIMU
MexHOI02usIMU.

[NonHoe 3HaHUe y4ebHo20 Mamepuarsa, npedyCcMompeHHo20 paboyel Gasosbiti Xopouwio




npozpammod, ycrewHoe 8bIIMO/IHEHUE acex 3adaHull,
npedycMOmpeHHbIX  opMamMu  mekyuwieao KoHmposnsd. Omeem
060cHOBaH, ap2ymeHmupoeaH. [onyuleHbl He3Ha4umeribHble OWUbKU,
HemoyHocmu, Komopeble ucrnpaeneHsbi nocrne 3ameyaHul
npenodasamerisi.

YPOBEHb

3HaHue OCHOBHbIX MOMOXKeHUl npoepammbl. Omeem HenosnHbil, 6e3
obocHog8aHull, 0b6bsiICHeHuUU. 3HayumesrbHbie  3ampyoOHeHUs 8
gorpocax KOMIMIEKCHO20 UCIMOb308aHUSI aHannumu4yeckux rnooxo0os 8
buoxumuyeckom aHarnuse Owubku ycmpaHsitomces rno
doronHUmMesibHbIM 80rpocam npenodasameris.

lNopoeoenili
ypOBeHb

YOoenemesopumen
bHO

3HaHusi Hecucmemamuyeckue, ompbI8OYHbIe. B omeemax dornyuwjeHbl
epybebie, pUHYUNUansHbIe owubKu. 3ampydHeHus 8
¢opmynuposaHUU OCHOBHbIX onpedeneHul, fpu peweHuu 3adady,
KOmopbie He ycmpaHeHb! Noc/1e HagoosWUX 801POCO8.

Heydosnemesopum
€JIbHO




