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broxmmmm n broTexHonorun otaeneHne buonormum n buotexHonorum , 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 ¢ TpeboaHmammu PIrOC BIMO no HanpasneHnto NoaroToBkn broTtexHnyeckme
CUCTEMbI U TEXHONOTUN.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yuebHas oncumnnnHa BktodeHa B pasgen " M2.1B.1 NpodeccroHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 201000.68 BnoTexHnYeckme CMCTEMbl U TEXHONOMMM U OTHOCUTCS K
avcumnnnHam no Boibopy. OcBamBaeTcs Ha 2 Kypce, 3 CEMeCTP.

OucumnnnHa CpaBHUTENbHAS BUOXUMMS XMBBIX CUCTEM SIBSIETCSI COCTABHOM YaCTbio COAEPXaHUS
NPOgoeCCMOHaNbHOM NOArOTOBKM MarncTpa no HanpaeneHuio brotexHmyeckme cuctemol u
TEXHONOMUN 1 ABNSIETCS ANCUMMAVHON No BbIOOPY CTydeHTa.

Lnkn M1.0B1. lNposogutca Ha 2 kypce 3 cemecTpe.

OvcumnnuHa siBnsieTcs 04HON N3 OCHOBHbIX U NIOFMYECKN B3aMMOCBS3aHa C ApyruMu
npodpeccroHanbHbIMU AUCUMNIMHAMK, HEOOXOAUMbBIMUX A4N1S peann3aumnmn NnpodoeccnoHanbHbIX
PYHKLIMIA BbIMYCKHMKA.

MpenwecTByOWMMM AUCLMNANHAMU, HA KOTOPbIX 6a3npyeTcst kypc CpaBHUTENbHAS BMOXMMUS
XMBbIX cUCTeM, sBnatoTcs buoxumms, MonekynsipHas 6ronorus.

Kypc CpaBHuTENbHasA BMOXMMUS XUBbIX CUCTEM SBNISIETCS OOHUM 13 OCHOBOMONAralowWmx ans
N3y4yeHns cnegyowmx gucumnnnH: MatemaTnyeckoe MooenmpoBaHne 61onornyeckrx NpoLeccos 1
cucteM, ViccnenosaHve 1 n3obpetaTtenbCcTBo B MeANKO-6MON0orniyeckoi nHxeHepun, MonekynapHas
MeauuUuHa HacneacTBeHHbIX 3abonesaHunii, Hay4yHo-uccnenoeatenbckas pabora.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CReaytoWwme KOMNeTEeHUNN:

PacwudcpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUn
OK-7 CNocobHOCTb aAanTUPOBATLCS K U3MEHSIOWMNMCS YCNOBUSAM,
(0BLeKkynbTypHbIE nepeoLeHBaTb HaKOMMEHHbIN ONbIT, aHANU3NPOBaTb CBOU
KOMMeTeHuunn) BO3MOXHOCTU
MK-2 CNoCcoBHOCTb NEMOHCTPUPOBATL HaBblk PaboTbl B HAy4HOM
(MpocpeccnoHabHLIe KOnnekTuee, no oxuanb EOBbIe noeu ' g
KOMreTeHuun) » 1op
MK-3 CMOCOBHOCTb MNOHMMAaTb OCHOBHbIE MPOBNEMbl B CBOEA
(npodheccunoHanbHble npeameTHol obnacTtu, BbibupaTtb METOABI U CPELACTBA WX
KOMNeTeHLmm) peleHns
MK-6 CMocOBHOCTb OCPOPMNATL, NMPEACTABNSATL U AOKNAAbIBATH
(MpocpeccmonantHbie e3yrbTaThl BbINONHEHHON PaboTh
KOMMeTeHuunn) pe3y P

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:
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obwme 3aKOHOMEPHOCTN BUOXUMUYECKUX NMPOLIECCOB AJ15 MPOKAPWOT 1 3yKapuWoT, OTINYMTENbHbIE
ocobeHHOCTM MeTabonmama ons pasnnyHbIX TUMOB KNEeTOoK

2. DONIXEH yMeTb:

OCYLWECTBASATb NMOUCK, aHANN3NPOBATb, OLEHNBATbL U MPUMEHSTb NOMTYYEHHbBIE 3HAHWS MPU N3YYEHNM
LPYrUX OUCLMMNANH U B NPOECCUOHANBHOM AEATENBHOCTU

3. DONXEH BnaneThb:

MHGpopMaLMeli 0 MPUHLMNAxX Perynauum n KOHTpons Mmetabonuama B KneTke, MexaHuamax n nyTsx
BHYTPWKNETOYHOW CUrHann3aumm
4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:

OCYLWECTBASATb NMOUCK, aHANN3NPOBATb, OLEHNBATbL U MPUMEHSTb NOMTyYEHHbBIE 3HAHWS MPU N3YYEeHNM
LPYrUX OUCLMMNAWH U B NPOECCUOHANBHOM AEeATENBHOCTU

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 3 CeMecTpe.

CyMMapHo No OMcumMmnInHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annos, nTorosasi popma KoHTpons - B 50 6annos. MuHuManbHoe KOnM4ecTBo Onst Aonycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH guCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTOpHOM paborThbl,

Pasnen
Henens MX TPYAOEeMKOCTb Tekywiue coopmbl
N 'D'"Knu"""';""b'/ Cemectpcemectpa (B yacax) ¥(OHTp$1ﬂp
oayn Nex ““I'Ipaxmqecmenaﬁoparopuble
. 3aHATUSA pabortbl

Tema 1. KoHTpOnb KONNOKBUYM
1'MeTaéonmsma 3 1-3 2 6 0
2. [Tema 2. depMeHTbI. 3 46 | 0 6 0 KONTIOKBIYM

Tema 3. OcobeHHOCTH <OTITOKBUVM
3. |metaGonuama 3 7.9 | 0 6 0 y

yrneesonos

Tema 4. bnoxnmns NDEe3eHTALNS
4.|BHYTPUKNIETOYHOM 3 10-12 2 6 0 P H

curHanusauum.

Tema 5. KoHTponb

TPaHCKPUNUMM 1 i npe3eHTauns
5'Tpchn9|Lu/||/|y 3 13-15 2 6 0

NPOKapuoT 1 3yKapuoT.

Tema 6. MutoxoHapun n

nnactuobl. ACnekTbl KONNOKBUYM
6. B1OXMMMM KNETOK KPOBM 3 16 0 2 0
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Bugbl n yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI:I/ Cemecrpcemecha (B yacax) ‘ll(omp(c)t:l ,.p
ay. nemmnpaxmqecmenaﬁoparopuue
3aHATUA pa60-|-b|

Tema . Itorosas pv—

doopMa KOHTpon4

Ntoro 6 30 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. KoHTponb meTtabonuama
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

|_|pI/IHLI,I/II'IbI KOHTpONA meTabonnama. OcHoBHble NoHATUS. MeTabonmam. Metabonuyeckas perynaunsa
1N MeTabonnyeckuit KOHTPO/b.

npakTudeckoe 3aHsitne (6 yaca(os)):

dopmynunposka Teopun MeTabonmyeckoro KoHTpons. KomnaptmeHtaums metabonuama. AHanuns
MeTabonmama. MexaHu3Mbl KOHTPONS MeTabonmama.

Tema 2. PepMeHThI.
npaktnyeckoe 3aHsitne (6 4aca(os)):

dDepMeHTbl, UX PYHKLUN 1 KOHTPOnb. Knaccudurkaums n HomeHknatypa. CneunduyHocTb
doepMeHTOB. V30hepMeHTbl, MynbTudepMeHTbl. CTpoeHue hpepmMeHToB. KodpepmeHThl. Ponb
BMTaMWHOB, METANNOB U OPYrux KOPakTopoB B (PYHKLMOHMPOBAHUN PEPMEHTOB. AKTUBHbIV LIEHTP
pepMeHTa. AnnocTepunyeckunin LeHTp. AKTUBHOCTb doepMeHToB. Oblwmne npeacTaBneHns o katanmnse.
OHeprug akTnsauun. KnuHetnka pepMeHTaTnBHbIX peakunii. I'padpuyeckme Metoabl aHanmsa
PepMeHTaTMBHbIX peakunii. OCHOBHbIE CBOCTBA PepPMEHTOB. IHrMbupoBaHne hepMeHTOB.
Perynsums akTMBHOCTV (DEPMEHTOB B XMBbIX OPraHM3Max 1 NPUHUMUNbLI perynsummn metabonuama:
N3MEHEHME KONMYECTBa CPEPMEHTA, MPOhepMEHTA, XMMUYeckas Moandmkaums, NnpuHLMn obpaTHoi
CBS31, 32aKOH OENCTBUA Macc, nokannsauns qoepMeHToB B KNeTke.

Tema 3. OcobeHHOCTM MeTabonusmMa yrnesonos
npakTudeckoe 3aHsitne (6 yaca(os)):

OcobeHHoCcT MeTabonnama yrneBoaoB y NpokapuoT 1 aykaproT. Obwmue NpuHLUNbI perynsummn
yrneBogHoro obmeHa. Perynsums rnmkonmsa, rukoreHonmsa, rioKOHeoreHesa, rmnkoHeoreHeaa,
meTabonmama nonmcaxapuaos. Perynsums MUTOXOHOPWANbHOrO OKUCNEHMS.

Tema 4. BUOXUMUA BHYTPUKNETOYHOW CUrHaN3auuu.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Buoxumns BHyTpUKNETOYHOM curHanndaumm. CurHanbHble NyTn NpoKapuoT 1 ayKapuor.
Unknnyecknin AM®, Ca2+, nHo3uT-Tpmudpocdar, anauunrnmuepuH, okcmna asoTa,
KnHasbl/gpocgoaTasbl 1 ap.

npaktnyeckoe 3aHsitne (6 4yaca(os)):
CurHanbHble NyTK NPOKapuoT 1 aykapmoT. BnnsHmne Ha akcnpeccuto reHoB. KOHTponb aenexHus,

pocTa u nponudoepaunmn kKneTok. flartonorumn, cBA3aHHbIE C HAPYLIEHNEM BMOXUMNYECKIMX
CUTHaNbHbIX peakLumnii.

Tema 5. KOHTpOb TpaHCKPUMNLUMU U TPAHCNALUM Y MPOKapPUOT U 3yKapuoT.

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

KoHTponb TpaHckpunuum npokapuoT u aykapuoT. MpokaproTtbl. C nomoLbio 6enkos.
Benkun-penpeccopsl, benkn-aktnearopsl. iHaoykums, Penpeccus. [Npumepsbl. Perynaumnsa ¢ noMoLbio
aTTeHyartopa. Perynsumns ¢ nomoLLbio CMEHHbIX CUrMa-gpakTopos. Perynsaums ¢ nomMoLLbio
ryaHosunHteTpadocdara. Perynsaumsa ¢ NoMOLWbIO MAMPUPYIOWMX SNEMEHTOB. DyKapuoThbl.
Moaudprkauns 6enkoB-ruCTOHOB U HEMMCTOHOBBIX 6enkoB; TopMoHanbHas perynsums; C noMoLwbio
ycunuTenemn (aHxaHcepoB) nnu rnywutenen (cuneHcepos); MeTunmpoBaHne a3oTUCTbIX OCHOBAHWIA

npaktnyeckoe 3aHsitne (6 4aca(os)):
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KoHTponb TpaHCcnsauum npokapuoT 1 aykapuoT. OdpdekTuBHOCTb cBsidbiBaHus MPHK ¢ pubocomoii (y
npokapuorT). 3ameHeHne npoctpaHcTBeHHOM CTPYyKTYpbl MPHK (HeratueHas perynaums) .
HeratueHas perynsiums 6enkamm, cneumngUyYeckn CBS3biBaOWMMNCS C MHULMATOPHbBIM PaioHOM
MPHK. Perynsauns ¢ nomouwpbio gpaktopos nHmumnaumn. HapyweHue ctpyktypbl TPHK.
Tema 6. MutoxoHapum 1 nnacTuabl. AcnekTbl 6UOXMMUN KNETOK KPOBU
npakTudeckoe 3aHsitne (2 yaca(os)):

MonekynsipHasi GMonorns MUTOXOHAPWIA U NnacTua. TpaHCNopPT NONMNENTUAOB B MUTOXOHAPUM 1
nnactuapl. ACNekTbl BUOXUMUN KNETOK KPOBU: 3PUTPOLNUTLI, TPOMOOLMTBI U CTBONOBBIE KNETKM.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTositensHon [TpyA0eMKOCTb ;%%%:L:‘T):;Eﬁg;
AducumnnuHel pcemecha paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. KoHTpOnb noAroToBka K
1. ' -
meTabonuama 3 1-3 KONNOKBUyMy 10 KONMOKB1yM
noaroToBka K
2.|Tema 2. PepMeHTHI. 4- 1 K KBUYM
pme 3 6 KONNOKBUYMY 0 onnokemy
Tema 3. OcobeHHOCTU
noaroToska K
3.|MmeTabonuama 3 7-9 KS#HSKCB)M ‘3 12 KONNOKBUYM
yrnesonoB yMy
Tema 4. bunoxnmmns NOArOTOBKA K
4.|BHYTPUKNIETOYHON 3 10-12 npeseHTaLm 14 npeseHTauus
curHanmsauuu. P
Tema 5. KoHTponb
TPaHCKpUNUMn n 13.15 |TOAroToBKa K
5. TpaHcnauum y 3 3-15 npeseHTauumn 14 fpesenTalna
NpPOKapuoT 1 ayKapuoT.
Tema 6. MutoxoHLpUn 1
nnactnabl. ACnNekTbl noaroToBka K
. 1
6 BUOXMMUM KNETOK KPOBM 3 6 KONNOKBUYMY 10 KONNOKB1YM
WNtoro 70

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

OcBoOeHVEe ONCUUMNIMHBI OCYILECTBASETCS Yepes UCMOoNb30BaHNE TPaANLMOHHbIX (nekuuu,
NPaKTUYECKNE 3aHATNSA) U MHHOBALMOHHBLIX 06pa3oBaTenbHbIX TEXHONOMMIA, aKTUBHbIX 1
NHTEepPaKTMBHbIX (POPM NMPOBEOEHNA 3aHATUI: N3N0XEHNE NEKLMOHHOro Matepuana c anemeHTamm
amanora, 06cyXaeHus, UCNonb3oBaHNe MynbTUMEAUAHBIX MPOrpamMM, NOArOTOBKA W BbICTYMNEHNE
CTYAEHTOB C foknajaMu Ha CEMUHAPCKUX 3aHATUSAX MO NpeanoXeHHoW TeMe, MOAroToBka 1 3awmra
pedoepaToB C HAarNsAHbIMM MaTepuanamm: pucyHkamu, dootorpadomsamm, Tabnmuamm, rpadmkamm,
anarpammamu, cxemamu, Meguadoannamm, ayomo- n sBugeomartepvanamu.

MpoBoanTcs 0bcyXaeHne akTyanbHbIX TeM, Pa3bop KOHKPETHbIX CUTYyaLuii.
N3yy4eHne ancumnavHbl BKIOYaeT:
- NOCELLEeHNe BCEX BUAOB ayAMTOPHbIX paboT;
- YTeHne CTyAeHTaMn PeKOMeHLOBaHHON NTepaTypbl U YCBOEHME TEOPETUHECKOro MaTeprana

ONCUUNNNNHbI,

- paboTy C UCTOYHUKaMu VIHTepHer;
- NOArOTOBKY K pasnnyHbIM 0OpMaM KOHTPONS (Mpe3eHTauunm, KonnoKBUyMbl);

- OKNam c npe3eHTaumen;

- MOAroTOBKA K UTOrOBOM (POPME KOHTPONS - 3a4eTy
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KoHTpOonb meTabonusma

KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

MoarotoBka n 0bcyXxaeHne BONPOCOB N0 pasneny ANCUUNvHLI
Tema 2. depMeHThHI.

KONMOKBUYM , MPUMEPHbIE BONPOCHhI:

MoarotoBka n 0b6CyxaeHne BONPOCOB N0 pasneny ANCUUNNHLI
Tema 3. OcobeHHOCTM MeTabonnM3ma yrnesonoB

KONMOKBUYM , NPUMEPHbIE BOMPOCHI:

MoarotoBka n 0bCyXAeHNe BONPOCOB MO pasneny ANCUUnIvHLI
Tema 4. Buoxnmus BHyTPUKNETOYHOMN CUrHaNU3aLUun.
npeseHTauuns , NpMMepHbIe BOMPOCHI:

lMoarotoBka npeseHTaLmm 1 BbICTYNNEHNEe MarmcTpaHToB C goknagamu no pasgeny. lNprnmepHole
TeMbl Joknanos: doccopunmposaHune/negpoctopunnpoBaHme 6UOMONEKYN Kak OCHOBHOW NpoLece
perynaumnm broxnmmnyeckmx npoueccos B knetke; Ras/MAPK n PI-3 nyTv BHyTPUKNETOYHOM
perynauun; Rho/Rac/Cdc 42 nyTv BHYTPUKNETOYHOW perynauunm.

Tema 5. KOHTpOsb TpaHCKPUMNLUU U TPAHCASALUM Y MPOKapUOT U 3yKapuorT.
npeseHTauuns , NpMMepHble BOMPOCHI:

lMonorotoBka npeseHTaumu 1 BbICTYMNNEHNEe MarucTpaHToB ¢ foknanamm no pasgeny
Tema 6. MutoxoHgpum u nnacTuabl. ACnekTbl 6UOXMMUN KNETOK KPOBU
KONMOKBUYM , MPUMEPHbBIE BONPOCHI:

MoarotoBka n 0bCyXaeHne BONPOCOB N0 pasneny ANCUUNNHLI

Tema . UToroeas coopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

["naBHbIMK npunHUMnaMm NnpoMexyToyHoro n NToOroBoro KOHTPOA CTyoeHTOB ABNAOTCA
CNCTEMATUYHOCTDb, 06'beKTI/IBHOCTb, ApPrymMeHTnpoBaHHOCTb.

1. Tekywmin, NPOMEXYTOUHBIA 1 PyOeXHbIA KOHTPONb NPOBOAMTCS C LIeNbo OnpeaeneHns ka4ectsa
yCBOEHNA matepunana.

[MocelweHne ayanToOpHbIX 3aHATUIA, aKTUBHOCTb Ha KONNOKBUYMax oUKCUpyoTcs B "BeaoMmoctu
TeKyLero KOHTPoNs 3HaHWin B cemecTpe”.

2. ITOroBbI KOHTPONb. [Ng KOHTPONS yCBOEHUS OAHHOW AUCLUMMINHBI NPeayCMOTPEH 3a4eT, Ha
KOTOPOM CTyAeHTam HeobxoauMo OTBETUTL Ha BOMNPOChI [penonasarens. 3a4eT SBNSETCS UTOrOBbIM
Mo KypCy 1 NPOCTaBNAETCS B NPUNOXEHUN K OUMNIOMY.

Bonpochkl onsi camocTosTenbHo paboThbl:

1. CtpoeHune cpepMeHToB. KohepMeHTbl. AKTUBHBIA 1 aniocTepUYeCcKnin LEHTPbI oepMeHTa.
N3ocbepMeHTbl. MynbTUepMeHThI.

2. ®depMeHTbl, Buonormyeckas ponb. Knaccmgukaumsi 1 HomeHknatypa oepMeHToB. AKTUBHOCTb
PEPMEHTOB, €AMHULIbI aKTUBHOCTW. CNeUngUYHOCTb OECTBMS (OePMEHTOB.

3. ®epmeHThl. Obwme npencTasneHns o katanmae. KoHcTaHTa CKOPOCTU XMMUYECKOWA peakLmu,
aHeprus aktneaumun. MexaHnam gencteust goepmeHToB. OCobBeHHOCTV (DEPMEHTATNBHOMO KaTan1aa,
BUAbI Katanusa.

4. KuHetnka dpepMeHTaTuUBHbIX peakumi. HadanbHas n makcmManbHas CKOpOCTb (pepMeHTaTUBHOM
peakuuun. YpasHeHne Muxasnuca-MeHTeH. KoHcTanTa Muxaanuca. ['padmnyeckne metoabl aHannaa
doepMeHTaTUBHbIX peakuui.
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5. ®depMeHTbl. AKTUBMPOBAHUE M UHIMBMPOBaHMEe doepMeHTOB. Tunbl nHrMbnposaHus. padryeckue
METOoLbl aHann3a pepMeHTaTUBHbIX peakuunii.

6. depMeHTbI, OCHOBHbIE CBOCTBA (PEPMEHTOB. BnnsHMe Ha CKOpoCTb OEPMEHTATUBHDBIX peakLuii
Temnepartypbl, pH-cpenbl, akTMBaToOpOB, NHIIMOMTOPOB. Perynsumns akTMBHOCTU (OEPMEHTOB.

7. TOpMOHbI, XMM4yeckasi Npupoaa, CBOMCTBA, MeXaHW3Mbl OeCTBUS 1 Buonormyeckas posb
BaXXHeNWMX npeacTaBmTenein B perynsumm obmeHa selwecTts. Peuentopbl ropMoHOB. Perynsums
CUHTE3a ropMOHOB, HEMPOMEONATopPOoB, PakTOPOB pocCTa.

8. MeTabonuam, doyHkuumn metabonunama. AHabonnam n katabonnam. 3akoHbl XMMUYECKOWA
TepMoanHamukun. ViameHeHne cBobO4HOM SHEPTM U PABHOBECKE XMMNYECKUX PeaKLNiA.
Obpa3zoBaHue 1 xpaHeHne aHeprum B kneTke. Makpoapruyeckas cBsiab. Makpoapruyeckme
COeauHeHMs, nx ponb B MetTabonmsme.

9. Nukonna. Jlokanuaaums, QyHKUNN, perynsums.
10. MNMeHTO30hoCctaTHbIN LMK OKUCNEHNS TMIoKO3bl. Jlokanusauns, qoyHKLMK, perynsaums.
11. 'nukoreHonus. ['nukoreHoreHes. PyHKUNN, perynsums.

12. bpoxeHue, Bnabl. A3pobHOE OKMCNEHUNE YINEBOOOB: OKUCNUTENBHOE AeKapbokcunmpoBaHme
nupyBsarta. Jlokannsauus, yHKLUN, pErynsums.

13. Unkn TpukapboHOBbIX KMCNOT. PYyHKUMK, Ero 3HaYeHne B npoueccax katabonuama u
aHabonuama, perynsums.

14. AT® kak yHVKanbHbIA akKyMynsTop U NOCPenHMK nepenaym cBoOOLHOM SHEPruK.
OkucnutenbHoe hocdopunmposaHue. IbixatenoHas uens, H+-ATPaza. ®yHkunn, perynaums
MUTOXOHOPWNANbHOr0 OKUCNEHNS.

15. ['ntokoHeoreHes. Jlokanusauns, yHKUMK, perynaums.

16. 'MnokcunaTHbIn unkn. Jlokannsauns, QyHKLMK, perynaums.

17. TemHoBas ctagma oToCuHTE3a - UMK KanbeuHa.

18. ®ortocnHTes. PoToabixaHue. Jlokannasaums npoueccos. buocnHTes nonncaxapnoos.

19. . Unknuuecknin AM®, Ca2+, nHosnt-tpudpocdpar, anaunnrnmueprH, okcua a3ora,
KuHasbl/pocpartasbl

20. Perynaunsi TpaHCKpunummn y aykapuoT. Ponb rmcToHOB, HermctoHoBbix 6enkos, PHK xpomaTtuHa,
UAM® 1 ropMOHOB. dHxaHcepbl. MeTunuposaHue. AnbTepHATUBHbIA MPOLECCUHT.

21. Perynsuus TpaHckpunuum y npokapuoT. OnepoHbl. Cneumnduryeckne benkn-penpeccopbl 1
6enkun-akTmBaTopbl. HeratueHbIA 1 NO3MTUBHBIA KOHTPONb. HayKuMs 1 penpeccus. Jlak-onepoH.
OnepoHbl 6uocnHTE3a ammHokucnoT. Katabonnyeckas penpeccusi.

22. CospesaHune PHK (npoueccuHr). MIHopMOCOMbI.

23. Perynauns TpaHckpunumm y npokapuoTt. AtteHtoaunsi. CMeHHble cybbenmHuupl PHK-
nonumepassbl. ['yaHosuHTeTpadocdatsl. Murpupyrowme anemMeHThbI.

24. TpaHcnopT NONMNENTUAOB B MUTOXOHAPUN 1 NAacTuabl.
25. AcnekTbl BMOXMMUK KNETOK KPOBU: 3PUTPOLMUTBI, TPOMOOLIMTBI U CTBONOBbLIE KNETKM.

MpvMepHble BOMPOCHI K 3a4eTy:

MpyHUMNBI KOHTPONS MeTabonnama.

MexaHn3Mmbl KOHTpoOnsa Mmetabonunama.

depMeHTbI, UX PYHKLMM 1 KOHTPONb. IHrmbuposaHne chepMeHTOB.
Perynsums akTMBHOCTU (DEPMEHTOB B XMBbIX OpraH1M3Max 1 NpuHUMnbl perynsuumn metabonuama.
OcobeHHoCTV MeTabonnama yrneBoaoB y NpokaproT 1 ayKapmorT.
Ob6wme NprHUMMbLI PerynsumMmn yrnesoaHoro obmeHa.

CurHanbHble nyTy NPOKapuoT 1 ayKapuoT.

KoHTponb oeneHns, pocta 1 nponudpepaumm KneTok.

KoHTponb TpaHCKpUnLMmn Npokapmor.

KoHTponb TpaHcKpunumm aykapmor.

KoHTponb TpaHcnsumum NpokapuoT 1 ayKapuor.

MonekynsipHasi 6BUONOrns MUTOXOHLPWUIA N NNACTUA.
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AcnekTbl 6MOXUMMM KNETOK KPpOoBWU: 3pUTPOLINTDI, TpOM6OLI,I/ITbI N CTBOJIOBbIE KJTETKN.

7.1. OcHOoBHas nuTeparypa:

1. Buoxnmmnsa dounoreHesa n oHtoreHesa: Yuy. noc. / A.A.HupkuH, E.O.daH4yeHko, C.B.BokyTb; Nog
obw. pea. A.A.4upkunHa - M.: HAL UHdppa-M; MH.: Hos. 3HaHmne, 2012. - 288 c.
http://znanium.com/bookread.php?book=318147

2. OcHoBbl 6roxummn: YuebHoe nocobue / T.J1. Ayapman, T.I'. FeHepanosa, .M. CycnsiHok. - M.:
HUL NHdpa-M, 2013. - 400 c. http://znanium.com/bookread.php?book=363737

3. KoHuenuumn coBpeMeHHOro ectectBo3HaHus.: YuebHoe nocobre ansa ctyneHTos By308 / B.I1.
PomaHoB. - 4-e n3ga., ucnp. n gon. - M.: Bysosckuii yuebHuk: MH®PA-M, 2011. - 286 c.
http://znanium.com/bookread.php?book=256937

7.2. JlononHuTenbHasa nuteparypa:

1. TynuHos, B. ®. KoHuenumm coBpeMeHHOro eCTecTBO3HaHMs [ONeKTPOoHHbIN pecypc] : YuebHuk / B.
®. TynuHos, K. B. TynuHos. - 3-e n3a., nepepab. n gon. - M.: Iapatenbcko-Toproeasi Koprnopaums
"Nawkos n K-", 2013. - 484 c. http://znanium.com/bookread.php?book=414982

2. dunoreHeTnyeckas Teopus obwer natonorum. NartoreHe3a MeTabonnyYecknx NaHoeMUIA.
CaxapHblii anabet: MoHorp./B.H.Tutos - M.: HALL UHDPPA-M, 2014. - 223 c.:
http://znanium.com/bookread.php?book=396286

3. MonekynsipHo-reHeTnyeckme n bnoxmmmyeckme MeToabl B COBPEMEHHOM BMONOrnmM pacTeHui
[OnekTpoHHbI pecypc] / non pea. Bn. B. KyaHeuosa, B. B. Ky3Heuosa, I. A. PomaHosa. - 9n. naga. -
M. : BMUHOM. JlabopaTopus 3HaHuii, 2012. - 487 c. http://znanium.com/bookread.php?book=362497

7.3. UHTepHeT-pecypcChbl:

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

Basa 3HaHwuiA no buonorun Yenoseka - http://humbio.ru/
Buknneaus - ceobonHas aHumMknoneams - ru.wikipedia.org/
nspatenbcteo BioMed Central - www.biomedcentral.com
nopTan 4ns MonekynspHbix 6uonoros - www.molbiol.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune aoncumnnuHbl "CpaBHUTENBHAS BMOXMMUS XMBbIX CUCTEM" NpeanonaraeTt NCnonb3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:
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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, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn 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 n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

AyantopHble paboTbl:

1. JlekumnoHHas ayautopusi C KOMMNIEKCOM My/bTUMEANAHON annapatypbl (MPOEKTOP U HOYTOYK);
NPUHTEP M KOMMPOBAabHbIV annapaT Ans co34aHns pasfaToyHblX Matepmanos; TpnbyHa ¢
MUKPOGOOHOM

2. Ayontopust ons NpoBeOEHNS CEMUHAPOB, NPAKTUYECKMX 3aHATUIA, 060pyA0BaHHAS KOMMIEKTOM
MyNbTMMEANIAHOM annapaTypbl: MPOEKTOP, HOYTOYK, MHTEPAKTUBHAS 4OCKA.
MaTtepuanbHo-TEXHUYECKOE 0becneyeHmne TpebyeTcs AN CaMOCTOATENBHOrO Novcka Mateprana B
cetn ViHTepHeT 1 paboTbl Ha K (koMNblOTEPHBI KNnacc ¢ NOAKMOYEHNEM K CeTU VIHTEPHET).

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHnto 201000.68 "BuoTexHn4yeckmne CUCTeMbl U TEXHONOTMN" N MaruCTepPCKon nporpamme
Meovko-buonornyeckue annapaTtbl, CUCTEMbI U KOMMNEKCHI .
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