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Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Hes3oposa T.A. kadenpa
6rnoxumun MPMub oToeneHne pyHoameHTanbHoi MeanumHel , Tatyana.Nevzorova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

noNy4yeHne MarnctTpamm COBPEMEHHbIX 3HaHWI B 06nacT GBUOXUMUN Pa3NIMYHbIX TUMOB U BULOB
KNEeTOK C Luenbio ChopMmnpoBaTth NpeacTaBneHne 0 BO3MOXHOCTSAX MPakTUYeCKOoro NpuMeHeHns
NONyYEHHbIX 3HAHWIA U HABbIKOB B MPOCDECCMOHANbHON AEATENbHOCTH, YTO SBNSIETCS HEOOX0ANMbBIM
3TanoM opMMPOBaHUS U PA3BUTUS MPOGECCUOHANBbHbBIX HABbIKOB 1 KOMMNETEHUMIA 00y4atoLWnXcs B
cooTtBeTcTBMU ¢ TpeboaHmsamn PIrOC BIMO no HanpasneHuto Nnoarotoskn bruonorus.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " M1.[B.1 ObweHay4yHbli" OCHOBHOWA
obpasoBaTtenbHol nporpammbl 020400.68 Buonorns n 0THOCUTCS K AMCUMNANHAM Mo Bblibopy.
OcBavBaetcs Ha 1 kypce, 1 cemecTp.

OucumnnnHa CpaBHUTENbHAS BUOXUMMS XMBbBIX CUCTEM SIBNSIETCS COCTABHOM YaCTbio COAEPXaAHNS
npocbeccrmoHanbHOM NOAroTOBKM MarncTpa no HanpasneHuto buonorus (MNpodpeccrnoHanbHbIn LUK
YyebHoro nnana cornacHo ®rOC BIMO HanpaeneHns 020400 Buonorust) n sBnsieTcs ANCUUNINHOM
no BbIbOpy CTyLEeHTa.

Lnkn M1.0B1. Nposoautcs Ha 1 kypce 1 cemecTpe.

OducunnnmHa aBngaetcsa 04HONM U3 OCHOBHbIX W NTOrMYECKN B3aMOCBSA3aHa C OpyruMm
NPOdECCMOHANbHBIMU OUCUMNANHAMW, HEOOXOOMMbIMK ANS peann3aumm NpogeccuoHanbHbIX
GOYHKUNIA BbINYCKHUKA.

MpenwecTByOWNMN OUCUMNIMHAMK, HA KOTOPbIX 6a3npyeTtcs Kypc CpaBHUTENbHAsS BroxnMns
XUBbIX cUCTEM, sBnstoTcs bruoxummns, MonekynsipHas 6uonorus.

Kypc CpaBHuTENBHAS BUOXMMNS XMBBIX CUCTEM SIBNSIETCS OOHMM 13 OCHOBOMONAaramwmx ans
n3yyeHuns cnepyowmx gucumnaumi: CneucemunHap "MonekynspHas 6uonorus knetkn", CoBpeMeHHble
npobnembl 6uonornn, MonekynsipHast 6uotexHonorus, VIMMyHoMooynsitopbl, 6Monornyecku
aKTMBHblE BEWeCTBa U ropMoHanbHas perynaums, HayyHo-uccnepnosartenbckas pabora.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMMUPYIOTCS Cneayowme KOMNeTEHUUN:

PacwuucpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
MK-10 rnyboko NOHMMAaEeT 1 TBOPYECKU NCMOMNb3YET B HAYy4YHOI U
npoum3s TBEHHO-TEXH rmyeckom ATEJNIbHOCTU 3HAHWSA
(NpocheccroHanbHble pon3BOACTBEHHO-TEXHONOMMYECKOU OeSATENbHOCTU 3HA
KOMI'IeTeHLI,I/IVI) prH,EI,aMeHTa}'IbeIX N npuknagHbiX pa3genos cneunanbHbIX
ANCLUUNANH MarncTepckon Nporpammbl
MK-2 3HaeT U ncnonb3dyeT OCHOBHbIE TEOPUN, KOHUENUNN U
(I'IpOdI)eCCI/IOHarIbeIe npuHUUNbI B I/I36paHHOI7I obnactu neAaTeibHOCTN, crnocobeH k
KOMI'IeTeHLI,I/II/I) CNCTEMHOMY MbILLNEHUIO

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

obuwwme 3aKOHOMEpPHOCTH BNOXNMUNYECKUX npoueccoB Angd npokapunoT n aykapuoT, OTNIMHNTENbHbIE
ocobeHHOCTM MeTabonuama ons pPa3nnyHbIX TUNOB KNETOK

2. IONXEH yMeTb:
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OCYLWECTBASTb MOUCK, aHANN3NPOBaTb, OLEHNBATbL U MPUMEHSITb NONTyYEHHbIE 3HAHMS MPU N3YYEeHNM
LPYTUX OUCLMMNINH U B NPOECCUOHANBHOM AEeSTENbHOCTU

3. OONXEeH BnageTb:

MHCGPOPMaLMEN O MPUHLIMNAX PErYNALUN U KOHTPONS MeTabonuama B KNeTke, MexaHuamax u nyTsx
BHYTPWKNETOYHOW CUrHanu3aumm

4. CTpyKTypa 1 cogepXxaHvue AUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSIET 3a4eTHbIX(ble) eanHuUL(bl) 72 yaca(oB).
dopmMa NPOMEXYTOHHOr0 KOHTPONSA ANCUMMINHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Bupobl n yachbl
ayauTOpHOM paborThbl,

Pasnen
Hepnens MX TPYAOEeMKOCTb Tekywiume coopmbl
N D,MKnuMnnqul/ CeMeCTpcemecrpa (B yacax) ¥(OHTp:.ﬁ1ﬂp
oayns Nex ““I'IpaKmqecmeHa6opaToprle
L 3aHATUSA pabortbl

Tema 1. KoHTpOnb KONNOKBUYM
1. meTabonuama 1 1-3 2 3 0
2.[Tema 2. DepMeHTHI. 1 4-6 0 4 0 KONTOKBUYM

Tema 3. OcobeHHOCTH
3.MeTaGonuama 1 7-9 | 2 3 0 KONNOKBUYM

yrnesonoB

Tema 4. bnoxnmns
4.|BHYTPUKNIETO4YHOM 1 10-12 2 3 0 npeseHTauns

curHanusauum.

Tema 5. KoHTponb
5 |TPaHCKPUNUNM 1 1 13-15 5 3 0 npeseHTauuns

‘(TpaHCcnsaumnn y
NpoKapuoT U ayKapuoT.
Tema 6. MutoxoHOpun 1

nnactuobl. ACnekTbl _ KONnokenym
6. BUOXMUMN KNETOK KpoBu 1 16-18 2 2 0

Tema . NITorosas 3a4er
" [dpopMa KoOHTpOns 1 0 0 0
NToro 10 18 0

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. KoHTpOnb meTabonuama
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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MpyHUMNbl KOHTPONS MeTabonnama. OcHoBHbIE NOHATUS. MeTabonnyeckas perynsuus u
MeTabonmyecknii KOHTPOSb.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

dopmynmpoBka Teopun meTabonunyeckoro KoHTponsi. KomnaptMeHtaums metabonuama. AHanms
mMeTabonunama. MexaHnambl KOHTpPoNsS MetTabonnama.

Tema 2. depMeHTbI.

npaktnyeckoe 3aHsitne (4 4aca(os)):

dDepMeHTbl, NX PYHKLUN 1 KOHTPONb. Knaccudmkaums n HomeHknatypa. CneunduyHocTb
doepMmeHTOB. VI30thepMeHTbl, MynbTudpepMeHTbl. CTpoeHue pepmeHToB. KodpepmeHTbl. Ponb
BMTAMMHOB, METANNOB U OPYrux KOPakTopoB B (PYHKLMOHMPOBAHUN (PEPMEHTOB. AKTUBHbIV LIEHTP
hepMeHTa. ANNocTepmnyeckmnin LeHTp. AKTMBHOCTb doepMeHToB. Oblwmne NnpeacTaBneHms o katanmnse.
IHeprug aktnsauun. KnHetnka pepMeHTaTnBHbIX peakunia. ['paduyeckme metoabl aHanmsa
hepMeHTaTMBHbIX peakunii. OCHOBHbIE CBOMCTBA PePMEHTOB. NHrMbupoBaHne hepMeHTOB.
Perynsiums akTMBHOCTM GDEPMEHTOB B XMBbIX OpraHnma3max 1 NpuHUUMbl perynsumm metabonuama:
N3MEHEHME KONMYECTBA CPEPMEHTA, MPOPEPMEHTA, XMMUYECKAs MOANGOMKALMS, MPUHLMN 06paTHO
CBSA3K, 3aKOH OENCTBUSA Macc, Nnokanusauns qOepMeHTOB B KieTke.

Tema 3. OcobeHHOCTM MeTabonuama yrneBonos

NeKUuMoOHHoe 3aHsiTne (2 yaca(os)):

OcobeHHoCcT MeTabonmnama yrnesoaoB y NpokapuoT 1 aykaproT. Obwue nprHUUNbI perynsumm
yrnesoaHoro obmeHa.

npakTtnyeckoe 3aHsitne (3 4yaca(os)):

Perynaums rnukonnsa, rukoreHonmsa, riokoHeoreHesa, rmkoHeoreHe3a, metabonnsma
nonucaxapwnaos. Perynsauma MUTOXOHOPUANbHOrO OKUCNEHWUS.

Tema 4. Buoxnmus BHyTPUKNETOYHOM CUrHaNU3aLUun.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Buoxumns BHyTpUKNETOYHOM curHanuadaumm. CurHanbHble NyTn NpoKapuoT 1 ayKapuor.
Unknnyecknin AM®, Ca2+, nHoauT-Tpudpocdar, anauunrimuepuH, okcna asoTa,
KuHasbl/pocdparasbl n ap.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

CurHanbHble NyTN NPOKapuoT 1 aykapuoT. BnnsHue Ha akcnpeccuto reHoB. KOHTponb geneHus,
pocTa v nponugoepaunn kneTok. Naronornn, cBsi3aHHble ¢ HApYLWeHNEM BUOXUMNYECKIMX
CUTHaNbHbIX peakLumnii.

Tema 5. KOHTpOb TpaHCKPUMNLU U TPAHCNSALUM Y MPOKapUOT U 3yKapuorT.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KoHTponb TpaHckpunuum npokapuoT n aykapmoT. MpokaproTtbl. C nomoLbio 6enkoB.
Benkun-penpeccopsbl, benku-aktnesaropsl. MHaoykums, Penpeccus. MNMpumepsbl. Perynauus ¢ nomoLbio
aTtTeHyartopa. Perynauus ¢ noMoLibio CMEHHbIX CUrMa-gpakTopoB. Perynsuns ¢ noMoLLbo
ryaHosnHreTpadocdara. Perynsaumsa ¢ NoMOLWbO MATPUPYIOWMX SNEMEHTOB. DyKapuoThbl.
Moaudrkauns 6enkoB-ruCTOHOB U HEMMCTOHOBBLIX 6enkoB; MopMoHanbHas perynaums; C noMoLwbio
ycunuTenen (sHxaHcepoB) unu rnywuTenen (cuneHcepos); MeTunmpoBaHue a3oTUCTbIX OCHOBaHWINA.

npakTudeckoe 3aHsitne (3 yaca(os)):

KoHTponb TpaHcnsumMm npokapmoT 1 aykapuoT. SpekTnBHOCTb cBa3biBaHMsS MPHK ¢ pubocomoli (y
npokapwuorT). IameHeHne npocTpaHcTBeHHON cTpykTypbl MPHK (HeratneHas perynsaums) .
HeratuneHas perynsumsa 6enkamu, cneunguyeckn CBA3bIBAIOWUMUCS C MHULMATOPHbLIM PaioHOM
MPHK. Perynsumsa ¢ nomolbto goakTopos nHuumnaumm. Hapywerue ctpyktypsl TPHK.

Tema 6. MutoxoHapum u nnacTnabl. ACNekTbl 6UOXMMUM KNETOK KPOBU
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MOﬂeKyﬂﬂpHaﬂ 6uonorus MI/ITOXOH,EI,pI/II7I n nnacTtna. TpchnopT nonnnenTnooB B MUTOXOHOPUN N
nnacTtnabl.

npakTnyeckoe 3aHsitne (2 4aca(os)):
AcnekTbl BMOXMUN KNETOK KPOBW: SPUTPOLNTLI, TPOMOOLMTLI N CTBOJIOBbIE KIIETKMU.
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4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Bupbl
N Paspen Cemect Hepnens | camoctositenoHon [TpyA0eMKOCTb ;&%ﬂ:;';g:;g:ga
AducuunnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYAEHTOB P
Tema 1. KoHTponb NoOAroToBka K
1. 1 1- 7
meTabonuama 3 KONNOKBUYMY KONNOKB1yM
NoAroToBKa K
2.[Tema 2. depMeHTHI. 1 4-
ema epme 6 KONNIOKBIYMY 7 KONINOKBUYM
Tema 3. OcobeHHoCTH NOLrOTOBKA K
3.|MmeTabonuama 1 7-9 | OnTOKBAYM 7 KONNOKBUYM
yrnesonoB ymy
Tema 4. bnoxnmmns NOQFOTOBKA K
4.|BHYTPUKNIETOYHOM 1 10-12 Npe3eHTaLMM 9 npeseHTauns
curHanusaumu. P
Tema 5. KoHTponb
TpaHCKpUNUMn n 1 13.15 |MOAroToBKa K v
_ - n HTaUW
0 TpaHcnauum y 3-15 npeseHTauuun peseHTaumn
NpPOKapuoT 1 ayKapuorT.
Tema 6. MutoxoHapUn 1
nnactuabl. ACnekThbl y i noAroToBka K
6. B61OXMMMM KNETOK KPOBM 16-18 KONNOKBUYMY / KONTOKBIYM
NToro 44

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakTUBHbIe cOOpPMbI 06yqe|-|m|

OcBOeHVE ONCUUNIMHBI OCYILECTBASETCA Yepe3 UCMONb30BaHUE TPAANLMOHHbIX (nekuuu,
NpaKkTUYeCcKne 3aHATHSA) U MHHOBALMOHHbLIX 06pa3oBaTebHbIX TEXHOMOM M, aKTUBHbIX 1
NHTEPaKTMBHbIX (DOPM MPOBEOEHNSA 3aHATUIA: N3NOXEHME NEKLUNOHHOro Matepuana c aneMeHTamm
amanora, o6cyXaeHusi, UICNonb3oBaHne MynbTUMEAUAHbIX MPorpaMM, MOAroTOBKA W BbICTYNEHNE
CTYLEHTOB C JoknagaMu Ha CEMUHAPCKUX 3aHATUSAX MO NpeanoXeHHOW TeMe, MOAroToBka 1 3awmra
pegepaToB C HarnsAHLIMKA MaTepuanamm: pucyHkamu, dootorpadomsamm, Tabnmuamm, rpadukamm,
anarpammamu, cxemamu, Meguadoannamm, ayomo- u sugeomartepmanamu.

MpoBoamnTcs obcyXaeHne akTyanbHbIX TEM, pa3bop KOHKPETHbIX CUTYaLWiA.
N3yyeHne oncumnimHbl BKIOYAET:
- NOCELLEHNE BCEX BUAOB ayAUTOPHbIX paborT;

- YTEHWe CTyeHTaMn PeKOMEHO0BaHHON NUTepaTypbl U YCBOEHME TEOPETUYECKOro Matepuana
OUCLMMIINHDI;

- paboTy C UCTOYHMKaMM VIHTEpHET;

- MOArOTOBKY K pasnnyHbiM oOpMaM KOHTPONS (Mpe3eHTauunm, KoNnoKBUyMbl);
- LOKNaL4 C npe3eHTaumnen;

- NOArOTOBKA K UTOrOBOM (POpPME KOHTPONS - 3a4eTy

6. OLeHOuYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTU, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. KoHTponb meTabonusma

KONMOKBUYM , NPUMEPHbIE BONPOCHI:

MoarotoBka n 0bCyxaeHne BONPOCOB N0 pasneny ANCUUNvHLI
Tema 2. PepMeHThI.
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KONMOKBUYM , MPUMEPHbIE BOMPOCHI:
MoarotoBka n 0bCyXaeHne BONPOCOB N0 pasneny ANCUUNvHLI
Tema 3. OcobeHHOCTM MeTabonnM3ma yrnesonoB

KONMOKBUYM , NPUMEPHbIE BOMPOCHI:

MoarotoBka n 0bCcyxaeHne BONPOCOB N0 pasneny ANCUUNNHLI
Tema 4. BuoxnmMus BHyTPUKNETOYHOMN CUrHaANU3aLUun.
npeseHTauuns , NpMMepHbIe BOMPOCHI:

[MoarotoBka NnpeseHTaLmMm 1 BbICTYNNEHNE MarmcTpaHToB C goknagamu no pasgeny. lNprmepHole
TeMbl 1oknanos: docchopunmpoBaHue/negpoctopunnpoBaHme 6MOMoONEKyNn Kak OCHOBHOM NpoLece
perynaunm broxnmmnyeckmx npoueccos B knetke; Ras/MAPK n PI-3 nyTv BHyTPUKNETOYHOA
perynauun; Rho/Rac/Cdc 42 nyTv BHYTPUKNIETOYHOW perynauunm.

Tema 5. KoHTpOnb TpaHCKpUNLUM U TPAHCASILUM Y NPOKapUOT U 3yKapuoT.
npeseHTauus , NpMMepHble BONPOCHI:

lMonrotoBka npeseHTaumu 1 BbICTyMNNEHNE MarucTpaHToB C foknagamm no pasgeny
Tema 6. MutoxoHapum 1 nnacTuabl. AcnekTbl 6UOXMMUN KNETOK KPOBU
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

MoarotoBka n 0b6CyXAeHne BONPOCOB MO pasneny ANCUUNVHLI

Tema . UToroeasi popma KOHTpons

MprMepHbIe BOMPOCHI K 3a4eTy:

"NaBHbIMU NPUHUMNAMK NMPOMEXYTOYHOIO U UTOrOBOr0 KOHTPOMS CTYLAEHTOB SIBNSOTCA
CMCTEMATUYHOCTb, 06'bEKTUBHOCTb, aPryMEHTUPOBAHHOCTD.

1. Tekywmin, NPOMEXYTOUHBIA 1 PyOeXHbIA KOHTPONb NPOBOAMTCS C LIENbIo OnpeaeneHns kayectsa
YyCBOEHNA matepunana.

[MoceweHne ayanToOpHbIX 3aHATUIA, aKTUBHOCTb Ha KONNOKBUYMax oUKCHpytoTcsa B "BeaoMoctu
TeKyLero KOHTPOoNs 3HaHWin B cemecTpe”.

2. ToroBblit KOHTPONb. L1151 KOHTPONS YCBOEHMS AAaHHOW ANCUMUNAHBI NPeayCMOTPEH 3a4eT, Ha
KOTOPOM CTyOeHTamM HeobxoaMMo OTBETUTbL HA BoMnpochkl [penonasartens. 3a4eT SBASETCS UTOrOBbIM
MO KypCy M NPOCTaBNSIETCS B NPUIOXEHNN K ONMNIOMY.

BOFIpOCbI ONa CaMOCTOATENbHOMN p8.60TbIZ

1. CtpoeHune thepMeHToB. KohepMeHTbl. AKTUBHBIA 1 annocTepuUYeCcKnin LEHTPbl oepMeHTa.
N3odpepmeHTbl. MynbTudpepmeHThI.

2. ®epmeHTbl, Brionornyeckas ponb. Knaccudpmkaums n HoMeHknatypa qoepMeHToB. AKTUBHOCTb
hePMEHTOB, €AMHMLbI aKTUBHOCTU. CneumngmryHOCTb AENCTBUS (DEPMEHTOB.

3. ®epmeHThl. Obwme NpencTasneHns o katanmae. KoHcTaHTa CKOPOCTU XMMUYECKOWA peakLumu,
aHeprus aktnsaumun. MexaHnam gencteust goepmMeHToB. OCobOeHHOCTV (DEPMEHTATNBHOMO KaTanmaa,
BUAObI KaTannaa.

4. KuHetnka dpepMeHTaTuUBHbIX peakumin. HadanbHas n makcmmanbHas CKOpOCTb (pepMeHTaTUBHOM
peakuuun. YpasHeHne Muxasnuca-MeHTeH. KoHcTaHTa Muxaanuca. ['padmnyeckmne metoabl aHannaa
doepMeHTaTMBHbIX peakuui.

5. ®epMeHTbl. AKTUBMPOBAHUE M UHIMBUpPOBaHKE doepMeHTOB. Tunbl nHrMbnposaHus. padumyeckue
MeTOoLbl aHann3a pepMeHTaTUBHbIX peakuunii.

6. depMeHTbI, OCHOBHbIE CBOMCTBA (hEPMEHTOB. BnnsHMe Ha CKOPOCTb DEPMEHTATUBHbBIX peakLuii
Temnepartypbl, pH-cpenbl, akTMBaTopoB, MHIIMOMTOPOB. Perynsumns akTMBHOCTU (DEPMEHTOB.

7. TOpMOHbI, XMM4eckasi Npupoaa, CBOMCTBA, MeEXaHW3Mbl LeACTBUS 1 Buonormyeckas posb
BaXXHeNWMX npeacTaBmTeneit B perynsumm obmeHa selwecTts. PeLentopbl ropMoHOB. Perynsums
CUHTE3a ropMOHOB, HEMPOMEONaTopoB, PakTOPOB pocTa.

8. MeTtabonuam, coyHkUMN MeTabonnama. AHabonnam 1 katabonmam. 3aKoHbl XMMUYECKOA
TepMoauHamMuku. ameHeHne cBoHOLHOM SHEPrM U PABHOBECKE XMMUYECKMX pPeakLmiA.
ObpasoBaHue 1 xpaHeHue aHeprum B knetke. Makpoapruyeckas cBsidab. Makpoapruyeckmne
coeVHeHus, nx ponb B MeTabonuname.
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9. Nukonna. Jlokanuaaums, QyHKUUN, perynsums.
10. MNMeHTO30hoCctaTHbIN LMK OKUCNEHNS TMoKO3bl. Jlokanusauns, qoyHKLMK, perynsaums.
11. 'nukoreHonuna. [ nukoreHoreHes. PyHKUMK, perynaums.

12. bpoxeHue, Bnabl. A3pobHOE OKMCNEHUNE YINEBOOOB: OKUCNUTENBHOE AeKapbokcunmpoBaHme
nupysarta. Jlokannsauus, yHKLUN, PErynsums.

13. Unkn TpukapboHOBbIX KMCNOT. PYyHKUMK, ero 3Ha4eHne B npoueccax katabonuama u
aHabonuama, perynaums.

14. AT® kak yHVKanbHbI akkyMynsTop ¥ NOCPenHMK nepenaym cBoOOLHOM SHEPruu.
OkucnutenbHoe hocgopunmposanue. IbixatenoHasa uenb, H+-ATPaza. ®yHkunn, perynaums
MUTOXOHIOPWNANbHOro OKUCNEHNS.

15. ['mokoHeoreHes. Jlokanusauus, yHKUUW, pPerynsums.

16. 'MnokcunaTHbIn unkn. Jlokanusauns, QyHKLMK, perynsaums.

17. TemHoBas ctagma oToCcuHTE3a - UMK KanbeuHa.

18. doTocnHTe3. doToabixaHue. Jlokanusaums npoueccos. BrocnHTes nonvcaxapuoos.

19. . Uuknuyeckuin AM®, Ca2+, nHo3nT-Tpudgoocdat, amaunnrinuepuH, okcua asora,
KuHasbl/pocaTasbl

20. Perynaunsi TpaHCKpunummn y aykapuoT. Ponb rmcToHoB, HermctoHoBbix 6enkos, PHK xpomaTtuHa,
UAM® 1 ropMOHOB. dHxaHcepbl. MeTnnuposaHue. AnbTepHaTUBHbIA MPOLECCUHT.

21. Perynauus TpaHckpunuum y npokaproT. OnepoHbl. Cheundomyeckune benkn-penpeccopbl 1
6enku-akTnBaTopbl. HeratmBHbIA M MO3UTMBHbIA KOHTPONb. MIHOYKUMS n penpeccus. Jlak-onepoH.
OnepoHbl BrocnHTe3a aMmHokmcnoT. Katabonuyeckas penpeccus.

22. CospesaHune PHK (npoueccuHr). MHopMOCOMbI.

23. Perynauns TpaHckpunummn y npokapuoTt. AtteHtoaunsi. CMeHHble cybbenmHuupl PHK-
nonumepassbl. ['yaHo3uHTeTpadocdatsl. Murpupyrowme sanemeHThbI.

24. TpaHcnopT NONMNENTUAOB B MUTOXOHAPUA 1 MNacTMabl.
25. AcnekTbl BMOXUMUK KNETOK KPOBU: 3PUTPOLMUTBI, TPOMOOLIMTBI U CTBONOBbLIE KNETKM.

MprMepHble BOMPOCHI K 3a4eTy:

MpVHUMNBI KOHTPONS MeTabonnama.

MexaHu3Mbl KOHTponst MetTabonmama.

depMeHTbI, UX PYHKLMKN 1 KOHTPONb. IHrMbrpoBaHue hepMeHTOB.

Perynsums akTMBHOCTU (DEPMEHTOB B XMBbIX OpraHM3Max 1 npuHUMnbl perynsuumn metabonuama.
OcobeHHoCcT MeTabonnama yrneBoaoB y NPoKapuoT 1 3yKapuorT.

O6wme NpUHUUMbLI PerynsumMmn yrnesoaHoro obmeHa.

CurHanbHble NyTy NPOKapuoT 1 3yKapuoT.

KoHTponb geneHus, pocta v nponudpepaumm KneTok.

KoHTponb TpaHCKpUnLmMmM NpokapmorT.

KoHTponb TpaHcKpunumm sykapuor.

KoHTponb TpaHcnsumum NnpokapuoT 1 ayKapuor.

MonekynsipHast 6UONOrns MUTOXOHLPWUIA N NNACTUL.

AcnekTbl BUIOXMIM KNETOK KPOBW: 3PUTPOLIATHI, TPOMOOLUTLI U CTBONOBbLIE KNETKW.

7.1. OcHOBHas nuTeparypa:

Broxumns XnBoTHbIX C OCHOBaMM OU3KONNONLHON XuMnn, Xasunos, HapvmaH
3anunosuy;Ackaposa, Anbgomsa HapumaHosHa; Tiopukosa, Panca NasnoeHa, 2010r.

Broxnmnsg. Tectosble Bonpochl, 3ybanpos, Junasep Mupsabaynnosuy;lasiok, E. A., 2008r.
Brnoxnmns xumeoTHbIX, PoroxuH, Bacunuin Bacunbesud, 2009r.
HarnsgHas 6uoxmmns, KonbmaH, AH;Pém, Knayc-IeHpux, 2012r.
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Buoxmnmus cpunoreHesa n oHToreHesa: Yu. noc. / A.A.MupkuH, E.O.aH4yeHko, C.B.BokyTb; Nog
obw. pen. A.A.4upkunHa - M.: HAL MHdppa-M; MH.: Hos. 3HaHme, 2012. - 288 c.
http://znanium.com/bookread.php?book=318147

MnakyHos, B.K. OcHoBbl guHamnyeckoin buoxumun / B.K.MnakyHos, KO. A.Hukonaes. - M.: Jloroc,
2010. - 216 c. Pexum poctyna: http://www.bibliorossica.com/

7.2. JlononHuTenbHasa nuteparypa:

OpraHunyeckas n buonormyeckas xmmms B cxemax n tabnuuax, KennHa, HuHa KOpbesHa;bespyuko,
Hatanba BanepuaHosHa, 2008r.

Buonoruyeckas xumms, dununnosuy, KOpuin bopncosmny;Kosanesckas, Hatanus eaHosHa, 2008r.

Buonornyeckas xummus, CesepuH, EsreHnin Cepreesuy;AneinHukosa, TaTtbsaHa JleoHngosHa;Ocnnos,
EsreHnii Banepbesuy;Cunaesa, CeetnaHa AnekceesHa, 2008r.

BNOXNMWNSA / Poccuiickas Akagemns Hayk; PAH. Broxumnyeckoe obwectso.?M.: Hayka:
MAWK"Hayka/HTepnepunoamka", 1936-.?XKypHan BkntoyeH B bubnuorpadpmnyeckme 6asbl AaHHbIX
Chemial Abstrats, Chemial Titles,Current Contents,Science Citation Index,Excerpta Medicus,Index
Medicus(MEDLINE),Biological Abstrats(BIOSIS), International Abstrats,of Biological
Sciences,Agricola n Index International de Cardiologia. Aopec anekTpOHHON Bepcun XypHana B
WHTepHeTte: http://www.protein.bio.msu.su/biokhimiy.?Cogepx. napan.: pyc.,
aHrn..?Peas.:aHrn..?XKypHan ocHosaH A.H.Baxom B 1936 r..?Bbixoamt 12 pas B roa.?ISSN 0320-9725
.? <URL:http://www.maik.ru> .? <URL:http://elibrary.ru/issues.asp?id=7681>.

7.3. UHTEepHeT-pecypcChl:

Bbasa naHHbix US National Library of Medicine National Institutes of Health -
www.ncbi.nlm.nih.gov/PubMed

Basa 3HaHwuii no 6uonorun yenoseka - http://humbio.ru/
Buknneaus - ceobonHas saHUmMknoneams - ru.wikipedia.org/
naparenoctso BioMed Central - www.biomedcentral.com
nopTan ans MonekynsipHbix 6uonoros - www.molbiol.ru

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune ancumniunHbl "CpaBHUTENBHAS BMOXMMUS XMBbIX CUCTEM" NpeanonaraeTt UCnonb3oBaHne
cnepyowero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYEeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyeHms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 00y4eHMs, B TOM YMC/E C MCMONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

AyautopHble paboTbl:
1. JlekumnoHHas ayautopusi C KOMMNIEKCOM MybTUMEANAHON annapatypbl (MPOEKTOP U HOYTOYK);

NPUHTEP M KOMMPOBAabHbIV annapaT Ans co34aHns pasfaToyHbiX Matepmanos; TpnbyHa ¢
MUKPOCOOHOM

2. Ayontopus ons NpoBeOeHNsS CEMUHAPOB, NPAaKTUYECKMX 3aHATUIA, 060pyA0BaHHAS KOMMIEKTOM
MyNbTMMEANIAHOW annapaTypbl: MPOEKTOP, HOYTOYK, MHTEPAKTUBHAS 4OCKA.

MaTtepuanbHo-TEXHUYECKOE 0becneyeHmne TpebyeTcs AN CaMOCTOATENBHOrO Novcka Matepuana B
cetn ViHTepHeT n paboTbl Ha MK (koMNbIOTEPHBIV KNnacc ¢ NOAKMOYEHNEM K CeTU VIHTEPHET).

Mporpamma coctaeneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHnio 020400.68 "buonorna" n maructepckomn nporpamme buoxnmusa n monekynsipHas
6uonorus .
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