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Mporpammy oucumnnuHbl padpaboTan(a)(n) ooueHT, K.H. [aHeesa J1.A. kadenpa buoxmmmu,
6uoTtexHonorumn n doapmakonormmn LieHTp 6buonorun 1 negarornyeckoro obpasoBaHns ,
LAGaneeva@kpfu.ru ; accucteHnT, 6.c. U3otosa E.[l. kadenpa buoxmmmm, GBOTEXHONOTUN ©
doapmakonorum LieHTp 6uonornm n nenarormyeckoro obpasosanus , EkDIzotova@kpfu.ru ; noueHr,
K.H. (ooueHT) HeB3opoBa T.A. kadoeapa bruoxnmun, buotexHonornm n gpapmakonorum LieHTtp
6uonornn n neparormvyeckoro obpasosanus , Tatyana.Nevzorova@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

r|p|/|o6peTeH|/|e COBPEMEHHbIX TEOPETUYHECKUX 3HaHWK O CTpoeHun, CBOMCTBaAx ” PYHKLINAX OCHOBHbIX
KnaccoB BUOnorm4yeckmnx MakpoMonekyn, nrparowmnx pewarLyo posb B HOpMaﬂbHOVI
XN3HEOEeATENbHOCTN KNETOK N OPraHn3mMoB (6eHKOB, HYKNEenHOBbIX KACNOT, yrnesonos, nnnmnaoos,
BUTAMUHOB, FOpMOHOB), 0 3aKOHOMEPHOCTAX BUOXMMUNYECKNX npoueccos, MeXaHU3Max Ux perynaumnm
N 3Ha4eHn paccMaTpmBaeMblX BUOXMMUNYECKNX npoueccos, B T.4. COCTOAHUN 300pP0BbA HENTOBEKA;
cdpopmmpoBaTb NOHNUMaHWe 06 ydacTnnm paCCMOTPEHHDbIX coenviHeHuin B obwem metabonmame
BEWECTB B KJIETKE; r|p|/|o6peTeHV|e cnywartendamim npakTn4eCknx HaBblKOB pa6OTbI C OCHOBHbIMI
Knaccamm b1Monorn4eckmx Monekyn: yrnesogamum, HyKnenHoBbiMn KUCNoTamu, nmnngamu, 6en|<aM|/|,
TEXHUKOM 06paLI.l,6HI/I$| C OCHOBHbIMK r|p|/|60paM|/|; cgoopMumpoBaTth npencraBneHne 0 BOSMOXHOCTSAX
NPUMEHEeHA NONy4EeHHbIX 3HaHWUN B I'IpOCpGCCVIOHGJ'IbHOVI OeATeNbHOCTHU, B T.4H. NPU peeHnn
KNMMHWYECKNX 3a8a4, YTo SABNSAETCSA HEOTbEMHbIM 3TanoM (PopM1UpPoBaHNA U Pas3BUTUS
npogoeccnoHasibHbIX HaBblKOB U KoMneTeHumin o6yqa+ou1|/|xc9|.

2. MecTO AMCUMUNNMHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen "b1.6.31 ducumnnmHel (Mogynn)" OCHOBHOM
obpasosaTtesbHol nporpammbl 30.05.01 MeguumnHckas Broxmmms n oTHOCUTCS K 6a30BoiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 5, 6 ceMecTpbl.

OucumnnuHa Broxnmns sBnsieTcs 04HON N3 OCHOBHbIX 1 IOrMYECKU B3aMMOCBS3aHa C ApYrMin
npodpeccrnoHanbHbIMU AUCUMNIMHAMK, HEOOXOAUMbBIMUX NS peann3aumnmn npodoeccnoHanbHbIX
CPYHKLIMIA BbIMYCKHMKA.

MpeawecTByOWMMN ONCUMNIMHAMKN, HA KOTOPbIX ba3upyeTtcst Kypc bruoxumms siensioTcs:
HeopraHunyeckas n douskonnomngHas xmmms, OpraHuyeckas xumms, buonorms, AHatomms, Pnsunka un
MartemaTtuka.

SlBnsieTcs npepwecTByowWwein ons ndydeHuns gucumninH: Mukpobuonorus, BUpyconorus,
dapmakonorus, MNatonornyeckas gouanonorus, Metoabl nccnenoBaHns B Gmonorum n MeanLmHe,
MegnwuunHckas reHetuka, VMiMmyHonoruns, ®yHkUMoHanbHasa guarHoctuka, Metoabl
MUKPOBMONOrmyecknx nccnenoBannin/MeTonbl onanonormyecknx nccnenosanmin/Metonb
coBpeMeHHOM Mukpockonumn/MeToabl FreHeTUYECKNX NccnenoBannin/MeTonbl KNeTo4HOR K1
MOneKynsipHoin uonornn/MeTonbl KNTMHNYECKON nabopaTopHO AnarHoCTUKM,
Helipobuonoruns/brnonorus passutus, KnetouHas n monekynsipHas éuonorus, PereHepaTvBHas
MeauvumHa, dHJokpuHonorus, KnuHuyeckas coapmakonorus, KnnHmnyeckas
nmmyHonorusi/MegouumHckue pacteHms n putotepanus, CnoptueHas MeguumHa v gpyrue
npoheccroHanbHble OUCLMUMINHDI.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (DOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka

Lincpp komnereHumu npuo6peTaeMoin KOMMNEeTeHLMK

OK-1
(0BLekynbTypHbIE
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KoMreTeHuun)
CNOCOBOHOCTbIO M TOTOBHOCTbBIO aHann3nposaTtb
counanbHoO-3Ha4YnMble I'Ip06ﬂeMbI N npoueccobl, NCNoNb30BaTb
Ha npakTuke MeTodbl ryMaHUTApPHbIX, ECTECTBEHHOHAY4HDbIX,
PernctpaumnoHHbIii HoMep e PAEKTPOHHBH
HTET

CtpaHnua 4 n3 27. ——
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Me,D,I/IKO-6I/IOJ'IOFI/I‘-IeCKVIX N KNMHNYECKNX HAYK B Pa3/INYHbIX BLaoax I'IpOCpeCCVIOHaJ'IbHOﬁ N coumnanbHOWn
OeATeNbHOCTU
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LLndop komMneTeHLUH

Pacwudpposka
npuobpeTtaemon KOMNETeHLUn

MK-28
(npodbeccmoHanbHble
KOMNeTeHLmm)

CMNOCOBHOCTBLIO U FOTOBHOCTbLIO MCMOMb30BaTh 3HAHUSA
OpraHn3aunoHHOM CTPYKTYpPbI, ynpaBneHYecKom 1
9KOHOMWNYECKOW OeAaTeNbHOCTUN MedULNHCKMX opraHmu3aumni
pa3nnYHbIX TUMOB MO OKa3aHWo MeaULMHCKOW NOMOLLM
B3pPOC/IOMY HaceneHuo 1 NoapocTkaM, aHann3nposaTb
nokasaTenu paboTbl X CTPYKTYPHbIX NOAPa3aENEHWIA,
NPOBOANTb OLIEHKY 3(PIPEKTUBHOCTN COBPEMEHHbIX
MeOWKO-0praHn3auUnoHHbIX U coLManbHO-9KOHOMMUYECKNX
TEXHONOrMM NPV okasaHUM MeanLMHCKUX yCnyr naumeHTam

MK-29
(npodhbeccrnoHanbHble
KoMreTeHuunn)

CMOCOBHOCTbIO 1 FOTOBHOCTbIO 06ecneynBaTth paumoHanbHyto
opraHusauuio Tpyaa cpenHero 1 Mnafwero MeauLUMHCKOro
nepcoHana MeauLUMHCKMX OpraHm3auuii

MK-3
(NMpodpeccroHanbHble
KOoMreTeHuun)

CNOCOBHOCTBIO Y FTOTOBHOCTbHIO K (DOPMUPOBAHUIO CUCTEMHOIO
NoAxoAaa K aHannay MeavumnHCKOM MHGhopMaumm, onnpasicb Ha
BCceoObeMNIOLWME NPUHUMMBI AoKa3aTeNbHOW MEANLUHDI,
OCHOBAHHOI Ha NMOWCKe PeleHnii C UCNONb30BaHNEM
TEOPETUHECKMX 3HAHUIA N NPAKTUYECKUX YMEHWIA B LIeNsX
COBEPLIEHCTBOBAHMSI NPOECCHOHANBHON AEATENBHOCTY

NnK-5-7
(npodpeccunoHanbHble
KOMMeTeHuunn)

CMOCOOHOCTBIO M FTOTOBHOCTBIO MPOBOANTDL M UHTEPMNPETUPOBATD
onpoc, omarKanbHbIA OCMOTP, KNMHUYeckoe obcnenoBaHume,
pe3ynbTaTbl COBPEMEHHbIX NabopaTopHO-NHCTPYMEHTANbHbIX
ncecnenoBaHuii, MopdooNorMyeckoro aHanmaa GrmoncuinHoro,
OnepauroHHOro 1 CEKUMOHHOro Matepuana, Hanmcarb
MEeOULMHCKYO KapTy aMBynaTopHOro 1 ctaumoHapHoro
6onbHoro (MK-5); cnocobHOCTbIO 1 TOTOBHOCTBLIO NMPOBOANTL
NaToPn3nNoNorMyeckuin aHanna KNMHMYECKNX CUHLPOMOB,
060CHOBbIBATb NATOreHETNYECKN onpaBaaHHblie METObI
(NPUHLMNbBI) ANArHOCTUKK, NeYeHuns, peabunutaumm
NpodonnakTnkn cpeamn B3pOCnoro HaceneHns n NoapoCTKOB C
y4eTOM 1x BO3pacTHO-nonoBbix rpynn (MK-6); cnocobHOCTbio 1
FOTOBHOCTbIO MPUMEHSTb METObl ACENTUKN U aHTUCENTUKMN,
MCNONb30BaTbh MEANLMHCKNIA UHCTPYMEHTAPWIA, MPOBOANTb
CcaHuTapHyto 06paboTky NevyebHbIX U AMarHOCTUYECKMX
MOMELLEHNIA MEONLIMHCKNX OpraHM3aunii, BnageTb TEXHMUKOM
yxoaa 3a 6onbHbiMu (MK-7)

MK-31
(npodpbeccmoHanbHble
KOMreTeHuun)

CNOCOBHOCTBIO U FOTOBHOCTbIO M3Yy4aTb HAYy4YHO-MEANLMHCKYHO
MHCPOPMALINIO, OTEYECTBEHHbIV U 3apybeXHbIli OMbIT MO
Temartuke nccnenosaHus

NnK-32
(npodpeccunoHanbHble
KoMMeTeHuunn)

CNOCOBHOCTBLIO U FOTOBHOCTbIO K Y4aCTUIO B OCBOEHUM
COBPEMEHHbIX TEOPETUHECKMX N SKCMEPUMEHTANBbHBIX METOL0B
NCcnenoBaHus ¢ LENblo CO3A4aHUst HOBbIX NEPCMNEKTMBHbIX
CpencTs, B opraHmaauuy paboT no npakTnyeckomy
NCMNONb30BaHNIO U BHEAPEHMIO PE3yNbTaTOB UCCNEeA0BaHUIA

B pesynbTate 0CBOGHWUS ANCUMMAVHBI CTYOEHT:

1. DONXEH 3HaThb:

- (bro)xMMm4eckoe CTPOEHME XUBO MaTepuu;
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- CTPOEHME, XMIMNYECKMNE CBOMCTBA U (PYHKLIMM BMONOrMYECKM BaXXHbIX XMMUYECKUX COeAMHEHWI
(HYKNEeNHOBbIX KMCNOT, NPUPOLAHbIX 6ENKOB, BOLOPACTBOPUMbIX U XMPOPACTBOPUMbIX BUTAMUHOB,
rOPMOHOB 1 Ap.);

- OCHOBHble MeTabonuyeckne Nyt NPeBpaLeHnNs BaXHbIX OLUONOrM4ecKUX MakpoMonekyn, nyTsx
obecneveHns LEeNoCcTHOM peakunmn KNeTku, 0 MexaHmamax perynsiumm metabonmama B Knetkax u
TKaHSsIX; POJ/ib KNETOYHbIX MEMOPAaH 1 UX TPAHCMOPTHbIX CUCTEM B OOMEHE BELEeCTB, OCHOBbI
O61O3HEPreTUKN;

- MOHMAaTb B3aMMOCBA3b MeXay mMeTabonnyeckumm npoueccaMn B KJneTKe;

- TeopeTnyeckme n metononorn4yeckmne OCHoOBbI 6VIOXI/IMVII/I;

- PU3NKO-XMUYECKUE 1 Broxnmmnyeckmne npoueccbl B OpraHn3me;

- ONarHoCTMYECKM 3HaYMMble nokasaTteny BUonormMyeckmnx XnoKocTem 4yenoBeka,

- MOHUMAaTb NPUHLMN paboTbl CNEKTPOPOTOMETPA, POTOINEKTPOKONIOPUMETPA, BECOB, LIEHTPUYT 1
Ip. broxmmmyeckoro nabopaTopHoro 06opynoBaHUs

2. IONXeH yMeTb:
- OCYLWLECTBNATb MOWCK, aHann3npoBaTh, OLEHNBATb U MPUMEHSATb MONy4YeHHbIe 3HAHNA Npu
N3yYyeHUn gpyrux GUCLUUNINH U B NPOJPECCUOHANBHON AEATENbHOCTU;

- aHaNM3MpoBaTb NOyYeHHble pesynbTaThl, B T.4. KNaCCUYECKUX METOA0B NabopaTopHOWA 1
PYHKLMOHANbHOW ANArHOCTUKM;

- NMPUMEHSTb B MEANKO-O1MONornyeckmx nccnenoBaHusix cnekTpogoTomMeTp,
POTO3NEKTPOKONOPUMETP, TEXHO-XUMUYECKME BECHI, LEHTPUAYTY U T.4

- joopMynuMpoBaTh U NNaHNPOBATb 3a4a4M UCCNenoBaHU B TEOPETUYECKOM N NPaKTUYeCKomn
OMOXUMUN;

- BOCNpon3BoonTb COBpPEMEHHbIE 6I/IOXI/IMI/I‘-IeCKI/Ie, MOﬂeKyﬂﬂpHO-6I/IOJ'IOFI/I‘-IeCKI/Ie MeTobl
nccnenoBaHma n pa3pa6aTb|BaTb HOBble MeETOAMYECKMEe noaxonbl Ons peweHns 3anad
Me,EI,I/IKO-6I/IOﬂOFI/I'-IeCKI/IX nccnenosaHum

3. DONXEH BnaneThb:

- nabopatopHbIM1 MeTOfaMM BMOXMMMM, METOAAMU aHaNM3a MakpoOMOneKyn, HaBblkamu paboThl,
NPVIMEHSEMBIMM B KNIMHNYECKON nabopaTtopHO NPakTyKeE;

- MeJJ,VIKO-6VIOJ'IOFVI‘-IeCKVIM NOHATUAHbBIM annaparoMm, HaBblkaMu BUoxXnMmnYeckoro MbILNTEeHNSA;

- UHGbOpMaLMed 0 MPUHLMMAX PETYNALMN 1 KOHTPONS MeTabonuama B KNeTke, MexaHma3max 1 nyTsx
BHYTPUKNETOYHOI CUrHaNU3auum, No3BonsoLWel oLeHnBaTb OOMEH BELLECTB U (PyHKLIMOHANbHOE
COCTOSIHUE KNETOK, TKAHEW 1 OpraHoB OpraHn3ma.

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

- UICMONb30BaTh MNOJMyYEHHbIE 3HAHUS NPU N3YYEHUN LPYTUX AUCLUNAUH, BbIMYCKHbIX
KBanngmKaumMoHHbIX paborT,

- UICMONb30BaTb MONy4eHHbIe 3HAHMS B HAy4YHO-UCCNeaoBaTenbckoi paboTte, npu paboTe B
MEeOULNHCKUX YYPEXOAEHNSX, Hay4YHbIX UCCNEenoBaTeENbCKNX LLEHTpaXx.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb aucumnamHbl coctaenseT 10 3a4eTHbix(ble) eanHunu(bl) 360 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AMCUUNINHBL: 3a4eT B 5 CeMecTpe; aKk3aMeH B 6 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, n3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AoMnycka K 3a4eTy
28 6annos.
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86 bannos 1 6onee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckui NnaH AMcLUMNANHBbI/MOAYNSA

Buabl v yachbl
ayauTopHow paborbl,
Pazgen MX TPYA0EeMKOCTb
N Ouvcumnnuubl/ CemecTp c':ﬁgg:;' at (B yacax) TeKY(l(':':T‘:)aszb'
Moayns MpakTK-|abopa-
Nexuum| yeckue | TOpHbie
3aHATUSA | paboTbl
Tema 1. buoxmmmnsa kak Hayka.
OCHOBbI XMW MEXATOMHbIE CBSA3N
1 B3aVMOLENCTBUSA, QHEPreTrka, 5 1 5 10 0 Konnoksuym
" |OKNCNNTENBHO-BOCCTAHOBUTENbHbIE
npoueccbl. AMUHOKUCHOTbI.
MenTtuapl.
2. |Tema 2. NenTtungbl. Benkw. 5 2-3 3 12 0 Konnokamym
Tema 3. HyknenHoBble KNCNOTBHI. i Konnoksnym
8. CnoxHble 6enku. 5 4-5 4 12 0
KoHTponbHas
4. [Tema 4. depmeHTbI. 5 5-9 6 12 0 Eﬁg%ﬁww
Tema 5. BuramuHbl. Xumnyeckas 6 KoHTponbHas
5. |[curHanusaums B opraHusme: 5 10_’11 3 12 0 |pabota
FOPMOHbI.
Tema 8. Yrnesoabl 1 nx
6uonorunyeckas ponb.Metabonuam, i | Konnoksuym
8. doyHKUMM MeTabonmama. ObmeH 5 81215116 6 16 0
yrnesonos.
Tema 9. llunnabl. MembpaHbi.
9. [TpaHCNOpTHbIE NpOLECCHl Yepes 6 1 4 8 0 Konnokamym
MeMbpaHbI.
Tema 10. Xumunsa yrnesonos. O6meH Konnoksunym
10. yIMIeBON0B 6 1 0 8 0
11.[Tema 11. O6MeH MMNNaoB. 6 | 24 | 4 8 o [Konnokamym
Tema 12. O6meH 6enkos n Konnoksuym
12. | MuHokmerorT. 6 4-9 6 10 0
Tema 13. O6MeH HyKNEeNHOBbIX Konnoksuym
13. KUICTOT. 6 6 6 10 0
14 Tema 14. buoTtpaHcopmaums n 6 8 4 0 0 Konnoksuym
"[MeTabonmam TOKCUYHbIX BELWECTB.
15.{Tema 15. MuHepanbHbIi 06MeH 6 11 0 10 0 Konnokauym
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

KoHTponbHas
16.|Tema 16. NurmMeHTHbIA 0O6MEH 6 15-16 0 10 0 |paborta
17. ;I'ae;:g?. PelweHre npuknagHbIx 5 18.19 0 10 0 gggggganaq
Tema . Ntorosasi dpopma KOHTpONS 3] 0 0 o [dauer
Tema . IToroBas goopma KOHTPOnNs 6 0 0 0 Ok3ameH
Vitoro 48 | 148 | 0

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. Buoxumms Kak Hayka. OCHOBbI XMMMM: MEXaTOMHbIe CBSI3U U B3aUMOLENCTBUS,
3HepreTuka, OKUC/IUTENIbHO-BOCCTaHOBUTE/bHbIE NpoLeccbl. AMUHOKUCNOTLI. MenTuabi.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Broxnmns kak Hayka. OCHOBbI XMMUW: MEXaTOMHbIE CBA3W 1 B3aNMOLOENCTBUS, SHEPreTrka,
OKMUCNUTENIbHO-BOCCTAHOBUTENbHbIE NpoLecchl. AMMHOKMCOThI. Bruoxmmust kak Hayka. Kpatkast
ncrtopus broxmmmnn. Pasnensl coBpeMeHHoin brnoxmummmn. Ponb 1 Mecto Groxnmmnm B cucteme
€CTEeCTBEHHbIX HayK. buoxumusi n meanumHa. OCHOBbI XMW MEXATOMHbIE CBSI3N U
B3aVIMOLENCTBUS, SHEpreTuka, OKMCIUTENIbHO-BOCCTAHOBUTENbHbBIE NPOLIECChl. AMMHOKMCAOTHI, UX
6uonornyeckne yHkUUn. Tunbl aMmHokMcnoT. Knaccngoukaumm aMMHOKUCNOT. 3aMeHMbIE 1
He3aMeHMMble aMMHOKMCNOTbl. OCHOBHbIE CBOMCTBA aMMHOKMCNOT. CBOMCTBA UX paamnkarnos.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

Xummsa benka. KayecTBeHHble peakummn Ha cneundpuyeckune rpynnbl 6€nKoB 1 aMUHOKUCIOT.
Tema 2. NMNentuapbl. Benku.

NeKuMoHHoe 3aHsiTne (3 4aca(os)):

Benkn. YpoBHM CTPYKTYPHOW opraHn3aumnv 6enkoBoi Monekysbl: NepBuYHas, BTopu4Has
(a-cnupanb, B-KkoHopMaLms, KonnareHoBasl cnmpanb), TPETUYHASA U YeTBEPTMYHAS CTPYKTYpPbI.
JloMeHbl. Tunbl cBSI3ei, CTabunmanpyowmx ypoBHU CTPYKTYPHOW opraHn3aummn 6enka. CeolicTea
6enKoB: pacTBOPUMOCTb, M303NeKTpUYeckas Todka, aeHatypauns u peHatypaumusi. OCHOBHbIe
METOLbl BblAeNneHns, PpakLUMOHNPOBAHUS 1 U3yHEeHNS pa3MepoB 1 OOPMbl BENKOBbBIX MONIEKYI.
MpuHUMNbI Knaccudonkaummn 6enkos. Knaccudoukaums 6enkos No TPeTUYHO CTPYKTYype:
rnobynsipHble 1 donbpunnsipHole 6enku. MpocTble 1 cnoxHbole 6enkn. OCHOBHbIE dOYHKLUM BENKOB B
Knetke. XapakTtepucTtuka VIMMyHornobynmHos, remornobuHa, MmornobmHa, gooconpoTenHos,
NHCYNUNHA.

npaktnyeckoe 3aHsitne (12 yaca(os)):

dusnko-xnummnyeckune ceoiictea benkos. uanma. PacTtBopmMMocTb 1 ocaxaeHne 6enkos.
LeHatypauns 6enkoB. CnoxHble 6enku. Peakummn Ha COCTaBHble YaCcTW HYKNEONPOTENHOB 1
goocponpoTenHos. MeTon renb-gounbTpaumm MaKkpoOMosekyn.

Tema 3. HyknenHoBble KUCNOTbl. CNOXHbIe 6enku.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):
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HyknenHoBble KNCAOTbI. Buabl HYKNENHOBbLIX KUCNOT U MX OCHOBHbIE QYHKLMK. CTpoeHune
HYKNenHOBbIX KUCNoT. Hykneosnabl n Hykneotuabl. Linknnyeckne Hykneotuabl. HykneotnaHble
KOPEPMEHTbI 1 MEPEHOCYMKN COEANHEHNI, X OCHOBHbIE TUMbl. ONNro- N NOANHYKNEOTMabI.
CtpykTypHas opraHmsdauma JHK: nepernyHasg, BTopudHas 1 TpetndHas cTpykTypsol. [pasuna
Yapradda. KomnnemeHtapHble napbl Hykneotnaos. ®opmbl AHK. Cynepcnnpanuzauunsa OHK.
"MCTOHBI U CTPOEHNE XpoMaTmHa. Tunbl CBA3EN, CTAONNN3NPYIOLNX YPOBHWN CTPYKTYPHOM
opraHugdauuun OHK. Oenatypauuns, peHatypauns OHK. OcHoBHble Buabl PHK, nx doyHkumMm n
fokanusaums B KneTke.

npaktnyeckoe 3aHsitne (12 yaca(os)):

KayecTBeHHble peakumnm Ha KOMMOHEHTbI HYKNENHOBbIX KUCNOT.
Tema 4. PepMeHThI.

JNleKuMoHHoe 3aHsiTne (6 4yaca(os)):

®depmeHThl. Vix ponb B Xueon npupone. MexayHapogHasa knaccudgukaums u HoMeHknarypa
doepmeHTOoB. CneungunyHOCTb AencTBMS oepMeHTOB. 30dbepMeHTbl (M303UMbl). MynbTUEPMEHTDI.
CtpoeHune cbepMeHTOoB. [oHATUSA: KOGOEepMEHT, KoghakTop, NpocTeTnyeckas rpynna. Ponb
KOGpakToOpOB B PYHKLMOHNPOBAHUN DEPMEHTOB. AKTUBHbIA LEHTP doepMeHTa. AnocTepuyecknia
ueHTp. Obwwme npeactaBneHns o katanuse. MexaHuam geictems goepmeHToB. OcobeHHOCTH
goepMeHTaTMBHOro Karanmsa. KuHetuka dpepMmeHTatuBHbIX peakumin. OCHOBHble CBOMCTBA
doepMeHTOB, BUSHNE HA CKOPOCTb (PEPMEHTATMBHbIX peakunini Temnepatypsl, pH-cpenbl,
aKTMBATOPOB, MHIMOUTOPOB. VIHrMbrnpoBaHe oepMeHTOB. Tunbl MHrMbpoBaHus. Perynauns
aKTMBHOCTM (PEPMEHTOB B XMBbIX OpraHn3mMax U NpuHUMnbl perynaunm metabonmama: uaMeHeHme
KonnyecTBa oepMeHTa, NPohepPMEHTa, XMMmyeckas Moandrkaums, NMpUHUMN 0bpaTHO CBA3N,
3aKOH OENCTBMSA Macc, nokanmaaums pepMeHToB B KneTke. AKTUBHOCTb M 4MCO 060pOTOB
goepmeHTOB. OnpeneneHne akTMBHOCTU (PEPMEHTOB.

npaktnyeckoe 3aHsitne (12 yaca(os)):

depmeHTbl. Obwme cBocTBa OepMeHTOB. ['MaponM3 Kkpaxmana aMunasoi CrtoHbl,
TepmMonabunbHOCTb U CNeUnUYHOCTb OePMEHTOB. BnnsHne akTBaTopoB 1 MHFMOUTOPOB Ha
aKTUBHOCTb (oepMeHTOB. PepmeHTbl. CneunguyHOCTb OENCTBUS PEPMEHTOB. AKTUBHOCTb
doepmeHTOoB. CneungunyHOCTb AEeNCTBMSA aMunasbl COHbI 1 caxapasbl 4poxokein. OnpeneneHune
aKTUBHOCTWN aMunasbl 1 aKTUBHOCTM KaTanaabl Kposu. CemuHap no teme depmeHTbl. Buonormnyeckoe
okucneHve KoHTpornb no teme depMeHTbI

Tema 5. ButamuHbl. Xumnyeckasi cCurHanmsauus B opraHu3sme: ropMoHbl.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

ButamuHbl. Oblwee NoHATME O BUTAMMHaXx, knaccudgukaumsi, HoMeHknatypa, yHkumn. CTpykTypa,
CBOWCTBa, pacnpocTpaHeHne B npupoae, bronormyeckas posb BaxXHenwWwmnx npeacrasmTenei
ButamnHoB: A, D, E, K, F, rpynna B, sutamuH C, P, H. [MnoBnTaMmHo3bl, aBuTaMmHO3bl,
rMNepBUTaMUHOS3bI.

npakTudeckoe 3aHsitne (12 yaca(os)):

ButamuHbl. KayectBeHHOe peakumu onpenenenuns sutammdos A,D, B2, B12, PP, C.
KonuyectBeHHoe onpeneneHune sutammHa C B mode. KoHTponb no teme: CTpykTypa un, oyHKUNN
BUTAMNHOB

Tema 8. Yrnesoabl n ux 6uonorudeckas ponb.Metabonuam, coyHkumum metabonmama. O6meH
yrneBsono0s.

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

PernctpaunoHHbIn HoMep < ;’;?{
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MeTtabonuam, oyHkunn metabonmama. MNoHATMA: aHabonmam n katabonmam. AT kak
YHUBEpCcanbHoe Makpoapruyeckoe coeamHeHme. ObmeH yrnesonos. [epeBapvBaHne yrnesonos B
XeNyn0o4YHO-KUWEYHOM TpakTe: hepMeHTbI, xapakTepuctmka Katabonmam rnokosbl, oyHKLMK
OKUCTNTENBHbIX NPEBPALLEHWNIA ITHOKO3bl. AHA3POBHbIN 1 a3pobHbI pacnag yrnesonos. [ nmkonma.
Perynsumns rnukonuaa. NeHTo30docaTHbI MyTb OKUCNEHNS TOKO3bl U ero bruonornyeckoe
3HayeHue. bpoxeHne: MonoyHokmcnoe, cnmptoBoe. Metabonmam ataHona. Tokcuyeckme agopekThl
meTabonunama ataHona. AapobHoe okucneHue yrnesonos. OkncnmTenoHoe nekapbokcnnnpoBaHue
NMMPOBMHOrpanHon kucnotol. MNMupyBatoernaporeHasHbii komnnekc. Linkn TpukapboHOBbIX KACNOT 1
ero 3HauyeHue B npoueccax katabonmama n aHabonuama. AHabonuam yrnesonoB. CUHTES IMOKO3bl B
opraHn3Mme - rMIoKoHeoreHes. Perynsums rniokoHeoreHesa. MntoxoHapum, CTpoeHne membpaH.
LbixatenbHas uenb 1 ee KOMNoHeHTbl. OkncnntenbHoe goocopunuposaHue. NpeacrtasneHne o
MEXaHn3max conpsiXeHnst GoNorMYeckoro OKNCNEHNS U POCHOPUNNPOBAHNS B OblXaTENbHOW
uenun. TpaHcMeMbpaHHbI/ NOTEHLMan MOHOB BOAOPOAA Kak hopma 3anacaHms sHeprun. Perynsums
IbIxaTenbHow uenn. IHrmbuTopbl 3N1eKTPOH-TPAHCNOPTHOM Lenu N OKUCIIUTENBHOMO
doocopunnpoBaHms: POTEHOH, bapbuTypartsl, UMaHua, MOHOOKCUA yrnepona, AMKyMapuH,
rpamuumnanH A. CBoboaHoe okncneHne. AKTUBHbIE (DOPMbI KMCNOpo4a. dHepreTudeckas
XapakTepucTnka aspobHoro n aHasapobHoro pacnaga yrnesono. ObpasoBaHue Tenna B NoKOE;
doakTopsbl, BAMsiowme Ha TennoobpasoBanHne n notepto Tenna. [nukoreHonna. CUHTE3 rnvkoreHa ?
rMMKOHeoreHea. Perynauunsa rnmkoreHonnaa v rnmkoHeoreHesa. [ nukoreHosbl. Linkn Kopw.
MexaHn3Mbl KOHTPONS KOHLEHTPAaLUWK IMoKOo3bl B KpoBu. [T1YT-peuentopbl U nepeHoC rnokosbl
yepe3 MeMbpaHbl. CaxapHas kpueas. Cekpeuns UHCynuHa. ['mnornukeMust, runepriavkeMms:
NPWYMHbI, cMMNTOMbl. CaxapHbivi anaber. IMnoko3dypus. Obwme NpHUUNBI PErynsumMm yrneBogHoro
obmeHa. BnusiHne nHcynuHa n rnrokaroHa Ha Metabonuam.

npaktnyeckoe 3aHsitne (16 4aca(os)):

O6meH yrnesonos. KayecTBeHHOe 0bHapyXeHWe rMioKo3bl U KETOHOBLIX TEN B Mo4e 60NbHOro
caxapHblM gnabetoM. Monykonn4ecTBEHHbI METOL ONpeaeneHmnst roko3bl B MOYE C MOMOLLbIO
"rniokoTecTa". KonmyecTBeHHoe onpenenexHve nupyeata B kposu. CemmHap no teme: ObmeH
yrnesonoB KoHTponb no teme: O6MeH yrnesonos

Tema 9. Jiunuapbl. Mem6paHbl. TpaHCMOPTHbIE NPOLLECChI Yepe3 MeMOpaHbl.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

Nunnabl. MembpaHbl. TpaHCNOPTHbIE NPoLEcChl Yepe3 MembpaHbl. Jlunuapl, obwue CBONCTBa U UX
buonornyeckas ponb. CTpOEHNE 1 CBOMCTBA XMPHbIX KACNOT. HacblWeHHble N HEHACHIWEHHbIE
XUpPHblE KMCNOThl. Knaccugoukaums, n3oMepus U CTPYKTypa HEHACHIWEHHbIX XUPHbIX KACIIOT.
He3aMeHuMble XUpHbIE KNCNOTbI. DKo3aHOoMAbI: NpocTarnaHanHbl, TPOMOOKCaHbI, MPOCTALMKINHDI,
nerikotpueHbl Knaccndpukaumns nunngos. CTpykTypa, CBOMCTBA 1 pacnpoCcTpaHeHue B npupoae
OCHOBHbIX NMpeacTasuTenen aunnrnmuepHoB, BOCKOB, doocdonnnunaos (rnnmuepodpoconmnmoos,
chmHrohochoNnUnNLoB), rMMKOCOMHIoNMNNAoB (Lepebpo3naos, raHrMMo3naoB), CTEPOMOOB
(CTEepUHOB, XenYHbIX KACMOT, CTEPOUNOHbIX FOPMOHOB). JInnonpoTeunHsbl: knaccudukauus, 3Ha4eHve B
pasBuTUM aTtepocknepo3a. buonormyeckne membpaHbl, Nx CTPYKTypa u doyHKUmMK. Ponb nunnaos,
6enkoB 1 yrneBoACOAepXaWmMX COeAMHEHNIA B UX opraHu3auni. Muuennbl 1 NMNOCOMb.
XunMnyeckas reTeporeHHOCTb pOCoNMnNUAoB MembpaHbl. XONecTepuH B CTPYKType MembpaH.
Cnukonunuapl. PM3NKO-XMMUYECKME CBOMCTBA ABOVHOM chocchonmnunaHoin MembpaHbl
(MpoHMUaeMoCTb, AMHAMUYHOCTb, aCUMMETPUYHOCTb, 3aMKHYTOCTb). TpaHCNopTHbIE NPOLECChI
Yyepe3 MeMOpaHbl: MACCMBHBIA 1 aKTUBHbIA TpaHcnopT. Buabl nepeHoca BEWECTB U CUTHANOB Yepes
MeMOpaHbl. DK30LMTO3 U SHOOLMTOS.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

KayecTBeHHbIe peakunm Ha OMbIIIEMbIE U HEOMbINSIEMbIE NUMWAbI, TMAPONAN3 TPUALUNTANLNPUHOB,
O6MeH nunnpoB. PU3NKO-XMMUYECKNE CBONCTBA NMNNLOB. OMYNbrMpOBaHNE XNPOB.
MNepeBapuBaHune nunupos. CTpoeHne n knaccudmkaums nunonpoTtenHos. CemuHap no teme: ObmeH
nununpoB KoHTponb no teme: O6MeH nunnaos

Tema 10. Xumus yrnesopos. O6mMeH yrnesonos
npakTudeckoe 3aHsitne (8 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
YHH
EiE YHH

Ctpanunua 11 n3 27. — o

o



Mporpamma amcumnnmHel "Obwas 6uoxmumms”; 30.05.01 MeoumumHckas 6uoxmmust; AoUeHT, K.H. aHeesa J1.A. , accucTeHT, 6.c. M3oToBa
E.L., noueHT, K.H. (onoueHT) Hes3oposa T.A.

MeTtabonuam, oyHkunn metabonmama. MNoHATMA: aHabonmam n katabonmam. AT kak
YHUBEpCcanbHoe Makpoapruyeckoe coeamHeHme. ObmeH yrnesonos. [epeBapvBaHne yrnesonos B
XeNyn0o4YHO-KUWEYHOM TpakTe: hepMeHTbI, xapakTepuctmka Katabonmam rnokosbl, oyHKLMK
OKUCTNTENBHbIX NPEBPALLEHWNIA ITHOKO3bl. AHA3POBHbIN 1 a3pobHbI pacnag yrnesonos. [ nmkonma.
Perynsumns rnukonuaa. NeHTo30docaTHbI MyTb OKUCNEHNS TOKO3bl U ero bruonornyeckoe
3HayeHue. bpoxeHne: MonoyHokmcnoe, cnmptoBoe. Metabonmam ataHona. Tokcuyeckme agopekThl
meTabonunama ataHona. AapobHoe okucneHue yrnesonos. OkncnmTenoHoe nekapbokcnnnpoBaHue
NMMPOBMHOrpanHon kucnotol. MNMupyBatoernaporeHasHbii komnnekc. Linkn TpukapboHOBbIX KACNOT 1
ero 3HauyeHue B npoueccax katabonmama n aHabonuama. AHabonuam yrnesonoB. CUHTES IMOKO3bl B
opraHn3Mme - rMIoKoHeoreHes. Perynsums rniokoHeoreHesa. MntoxoHapum, CTpoeHne membpaH.
LbixatenbHas uenb 1 ee KOMNoHeHTbl. OkncnntenbHoe goocopunuposaHue. NpeacrtasneHne o
MEXaHn3max conpsiXeHnst GoNorMYeckoro OKNCNEHNS U POCHOPUNNPOBAHNS B OblXaTENbHOW
uenun. TpaHcMeMbpaHHbI/ NOTEHLMan MOHOB BOAOPOAA Kak hopma 3anacaHms sHeprun. Perynsums
IbIxaTenbHow uenn. IHrmbuTopbl 3N1eKTPOH-TPAHCNOPTHOM Lenu N OKUCIIUTENBHOMO
doocopunnpoBaHms: POTEHOH, bapbuTypartsl, UMaHua, MOHOOKCUA yrnepona, AMKyMapuH,
rpamuumnanH A. CBoboaHoe okncneHne. AKTUBHbIE (DOPMbI KMCNOpo4a. dHepreTudeckas
XapakTepucTnka aspobHoro n aHasapobHoro pacnaga yrnesono. ObpasoBaHue Tenna B NoKOE;
doakTopsbl, BAMsiowme Ha TennoobpasoBanHne n notepto Tenna. [nukoreHonna. CUHTE3 rnvkoreHa ?
rMMKOHeoreHea. Perynauunsa rnmkoreHonnaa v rnmkoHeoreHesa. [ nukoreHosbl. Linkn Kopw.
MexaHn3Mbl KOHTPONS KOHLEHTPAaLUWK IMoKOo3bl B KpoBu. [T1YT-peuentopbl U nepeHoC rnokosbl
yepe3 MeMbpaHbl. CaxapHas kpueas. Cekpeuns UHCynuHa. ['mnornukeMust, runepriavkeMms:
NPWYMHbI, cMMNTOMbl. CaxapHbivi anaber. IMnoko3dypus. Obwme NpHUUNBI PErynsumMm yrneBogHoro
obmeHa. BnusiHne nHcynuHa n rnrokaroHa Ha Metabonuam.

Tema 11. O6MeH NMNUDOB.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

O6MeH nMNnooB. SHepreTnyeckas LEHHOCTb XMPOB. TpaHCNopT MMNUA0B 13
XenynoYHO-KUWEYHOro TpakTa B knetku. Jlnnasel 1 gooceponmnasel. Katabonnam nunmoos.
Mmaoponus TpuaumnraMuepuHoB, perynaums nunonusa. OKMcneHme XupHblx KUCNOT: akTusauus
XMWPHbIX KACNOT, TPAHCMOPT auunbHON rpyrnbl B MUTOXOHAPUY (PONb KAPHUTUHA), 3-OKUcneHne
XMWPHbIX KACNOT. DHEpPreTnka OKUCNEHUS XUPHbIX KNCNOT. OKUCNEHNE HEHACBIWEHHbIX XUPHbIX
kucnot. Jlokanusaums npoueccos pacnaga nunuaos. buocnHTes ?keToHOBLIX? Ten (aueTtoauerar,
aueToH, B-okcmbytupart) ? keToreHes. BUOCMHTE3 XMPHbIX KUCNOT ? NMMNOreHes: TpaHcnopT
BHYTPUMUTOXOHAPMaNbHOro auetun-KoA B untonnasmy, obpasosaHune manoHun-KoA, cnHtes
HaCbILWEHHbIX XUPHbIX KNCNoT. CuHTETa3a XupHbix Kncnot. OCHOBHbIE OTNNYNS KaTabonuama
XUPHbIX KUCNOT, OT aHabonmama. BMOCUHTE3 HEHACIWEHHbIX XUPHbIX KUCNOT. CUHTE3
TpYaUMArIMLEPUHOB 1 dpocdhonunuaos. bBriocmHTes xonectepuHa. Perynsums metabonuama
nnnnpos. OxupeHne. CteaTopes.

npakTnyeckoe 3aHsitne (8 yaca(os)):

O6meH yrneeonoB. KayectBeHHOe 0OHapyXXeHWe rMioKo3bl U KETOHOBbIX TEN B MOYe BONbHOMo
caxapHbiM gnabeToM. MonyKonn4ecTBEHHbI METO ONpPeneneHns rioKo3bl B MOYE C NMOMOLLbHO
"rniokoTecTa". KonnyecteeHHoe onpenenenHne nupyeata B kpoeu. CemuHap no teme: ObMeH
yrnesonoB KoHTponb no teme: O6MeH yrnesoaos

Tema 12. O6meH 6enkoB U aMUHOKUCIIOT.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

O6meH HenkoB 1 ammHokmcnot. Katabonmam aMMHOKMCNOT. DepMeHTaTMBHbIN rnaponva 6enkos B
Xenyno4yHo-KMWeYHOM TpakTe. MNpoTeonnTnyeckme oepMeHTbl, X CreundnYHOCTb, aKkTUBaLUNS.
XapakTepuctvka nencuHa, TPUNcrHa, XeMoTpPUNcrHa, anactasbl, kapbokcmnenTnoas,
aMmuHonenTuaas, aunentunaas. TpaHCropT aMUHOKMCIIOT Yepes KeToYHble MeMbpaHb.
[esaMuHnpoBaHue, TpaHCAMUHMPOBAaHUE, TPaHCAE3aMHUPOBaHNE (HENPSIMOe Ae3aMVHNPOBaHE)
1 nekapboKCUNMpoBaHne aMMHOKUCNOT, MEXaHN3MbI, B1onormyeckoe 3HavyeHne. [etokcukauus
6roreHHbIX aMuHoB. MyTn HenTpanuaaumm ammmnaka. TpaHcnopT aMMmmnaka. BUocnHTE3 MOYEBUHDI.
CTexnoMmeTpryeckoe ypaBHeHe 06pa3oBaHnsi MOYEBMHBI.

npakTudeckoe 3aHsitne (10 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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O6meH benkoB. KonnyectBeHHOEe onpeaeneHne KUCNOTHOCTM Xenyao4YHoro coka. KavyecteeHHoe
obHapy>XeHne MONOYHOI KMCNOTbI B XXenyaodHom coke lNepeapuBaHme benka nencuHoM. Mmaponua
KasenHa TpuncuHoMm. KayecTBeHHOE 1 KOIMYECTBEHHOE ONpeaeneHne KpeaTnHHa 1 ammmnaka B
moye. OnpeneneHne MOYEBMHbI B CbIBOPOTKM KPOBU. HapyweHne katabonnama aMMHOKMCNOT:
ankanToHypwus, anbbUHN3M, PEHNNTKETOHYPUS, NENUNHO3. BMocuHTe3 aMmmHokmcnot. Obwme nytu
buocunHTe3a aMMHOKUCNOT. Perynauus 6uocuHtesa aMmHokucnoT. Peakuum Ha nHOMKaH,
FOMOreHTU3NHOBYIO U PEHMNMMPOBUHOrPaLHyto Kncnoty. CemmHap no teme OBGMeEH NPOCTbIX U
CNoxHbIx 6enkoB. KoHTponb no teme OH6MeH NPOCTLIX 1 CNOXHbIX 6ENKOB.

Tema 13. O6MeH HYKNIeMHOBbIX KUCIOT.
NeKLMoHHoe 3aHsiTne (6 4aca(oB)):

OO6MEeH HYKNENHOBbIX KMCNOT. PepMEHTATMBHBIA rMAPONIN3 HYKNEUHOBBIX KMCNOT B
Xenyno4yHO-KUWeYyHoM TpakTe. Katabonmam nyprvHOB 1 NMPUMUAONHOB, KOHEYHbIE NMPOLYKTbI
pacnapna. HapyweHue cnHTe3a mo4eBoii kucnotol. MNonarpa. Obwme cxembl aHabonuama
HYKNeoTUA0B: NUPUMUONHOBBIX U NMYPUHOBbLIX PUOOHYKNEOTUA0B, BUOCUHTES
Lne30KCnpnboHykneoTnaoB. Perynauns 6uocuHTesa HykneoTnaos.

npaktnyeckoe 3aHsitne (10 yaca(os)):

CnekTpoMeTpust HyKnenHoBbix KMcnot. OnpeneneHve KOHUEHTPaLMmM HyKNEMHOBbIX KACHOT.
["'MnepxpoMHbIn adbchekT. OnpeneneHme YUCTOTbl NONYYEHHbIX NpenapaTos, NyTeM OTHOLWEHWS
3HavyeHuin, namepeHHblx Npu 260HM/230HM 1 260HM/280HM.

Tema 14. BuotpaHccopmauus 1 MeTaboIM3M TOKCUYHbIX BELLLECTB.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

BI/IOTpaHCCpOpMaLl,I/IFI 1 MeTabonn3M TOKCUYHbIX BELLECTB. (DepMeHTbI 6|/|0TpchcpopMauM|/| A00BUTbIX
BEWECTB. MOﬂeKyﬂﬂprle MeXaHN3Mbl 6|/|0TpchcpopMau|/|V| n MmeTabonnama KCeHOOMOTMKOB. |_|yTI/I
nocTtynneHnsa, pacnpengeneHnsa B opraHn3mMe 1 BbiBeAeHUA A00BUTbIX BELWECTB.

Tema 15. MuHepanbHbi 06MeH
npaktnyeckoe 3aHsitne (10 yaca(os)):

MuHepanbHblii 06MeH. OnpeneneHe Makpo- U MUKPO3NEMEHTOB B BMONOMMYECKMX XNLKOCTSX U
TKaH$IX, UX AMarHOCTUYECKOe 3HaYeHMe.

Tema 16. MUrmeHTHbIN OOMEH
npakTudeckoe 3aHsitne (10 yaca(os)):

MurmeHTHBbIA 06MeH Pacnap remornobuHa n obpasosaHme bunnpybuHa. OnpenenexHve bunnpybuHa
B CbIBOPOTKE kpoBu. ObMeH bunnpybrHa n ero HapyweHus. Xentyxu (cemmHap). KOHTponb no teme
BroxnmMns KpoBM 1 MUTMEHTHBbIR 0OMEH

Tema 17. PewueHune npuknagHbiX 3apad.
npaktnyeckoe 3aHsitne (10 yaca(os)):

Yyalwmiica nonyyaeT pacyeTHble 3a1a4un ons noarotToBkKy pacTBopoB v cped. onxeH 3HaTb
3Ha4YeHNst KOHLEHTPALIMA OCHOBHbIX MapKepPHbIX BUOXMMUYECKUX NokasaTteneii. Ml Ha ocHoBaHuu
MONYYEeHHbIX KNMHNUYECKUX JaHHbIX caenaTtb NnpearnonoXeHns 0 HapyLWeHUsX YrnesoaHoro,
6enKoBOro, MMHNPaNbHOro, MMrMEHTHOIO MW NIMNMAOHOrO 0OMEHOB.

4.3 CTpyKTypa u coaepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Paspen Ce- nsa CaMOCTOATENbHOWN eMKOCTb cam OF::T o
ANCLUMMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
CcTpa CTyAeHTOoB Llacax) p 260Tbl
NOAroTOBKA K KONIOKBUYMY

Tema 1. Buoxumus
Kak Hayka.
OCHOBbI XUMUW:
MEeXaTOMHbIE
CBSA3U U
B3aMMOOENCTBUS,
SHepreTuka,

" lokmcnutenbHo- 5 1 20  (Konnokeuym
BOCCTAHOBU-
TeNbHbIE
npoLecchl.
AMNHOKUCNOTDI.
MNenTnapbl.
Tema 2. NenTtuaobl.

- |Benkn A 5 2-3 |noaroTtoBka K KONNoKBUYMY 20 |Konnoksuym

NOAroTOBKA K KONOKBUYMY

Tema 3.
HyknenHoBble

. KV>IICJ'IOTbI. 5 4-5 20 |Konnoksuym
CnoxHble benku.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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N Paspen Ce- ns CaMOCTOATENbHOWN eMKOCTb| o
ANCLUMMJINHDbI MecCTp| ceme paGOTbI (B ATenbHOM
cTpa CTYeHTOB yacax) pa6oTLl
NOAroToBKa K KOMNOKBUYMY
10 |Konnoksuym
Tema 4.
4. depMeHTbI. 5|99
NOOroToBKa K KOHTPOJbHON paboTte KoHTpOnb}
10 [|Hag
paboTa
NOAroTOBKA K KOHTPONbHON paboTe
Tema 5.
ButamuHblI.
5 Xummnyeckas 5 6, 50 Eg:Tponb
" lcurHannsauus B 10-11 a60Ta
opraHu3me: P
FOPMOHbI.
Tema 8. Yrnesonbl
X NOAroToBKa K KONNOKBUYM
obuonornyeckas ymy
8. &Oy”HbK'l'_\lAMeMT%o"M:BM’ 5 [8-12,1p-16 18 |Konnokeuym
metabonunama.
O6MmeH yrneesonos.
PervcTpaumnoHHblii HoMep SAEKTPOHHBIH
Bl VHHBEPCHTET
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N Pasnen Ce- ns CaMOCTOATENbHON eMKOCTb| o
AUNCUUNNJIUHDI MecCTp| ceme paGOTbI (B ATenbHOM
cTpa CTYeHTOB yacax) pa6oTLl
NOAroTOBKA K KONIOKBUYMY
Tema 9. Jlunnapi.
MembpaHbl.
9. |TpaHcnopTHbIE 6 1 10 |Konnoksuym
npoLeccol Yepes
MeMOpaHbI.
NOAroTOBKA K KONNOKBUYMY
Tema 10. Xumus
10.|yrneBonoB. ObmeH| 6 1 2  |Konnoksuym
yrnesonoB
NOAroTOBKA K KONIOKBUYMY
Tema 11. ObMeH
11. : -
AMANOOB. 6 2-4 2 |Konnoksuym
PernctpaunoHHbIi HoMep DAEKTPOHHBIH
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dopmbl
Hene- Buabl Tpyno- K 0:1% ons
N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb| o
AVNCLUMN/INHDI mMecTp| ceme paborbl (B ATenLHOM

cTpa CTYAEHTOB yacax) pa6oTLl

12.|6enkos u 6

Tema 12. ObmeH

aAMMWHOKNCNOT.

noaoroToBeka K KOJINOKBUyMYy

2  [Konnoksuym

13.

Tema 13. ObmeH
HYKNEeNnHOBbIX 6
KWUCNOT.

noaorotoBka K KOJINOKBUYMY

2  |Konnoksuym

14.

Tema 14.
BuotpaHcdopmav s
1 MeTabonnam 6
TOKCUYHbIX
BELeCTB.

noaorotoBeka K KOJINOKBUyMYy

2  |Konnoksuym

15.

Tema 15.
MuHepasnbHbIi 6
obmeH

11

noaroToBka K KOJINOKBUYMY

2  |Konnoksuym

PernctpaumoHHbIn Homep
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Hepe- Buabi Tpyno- Kg’;%’gt:ﬂ
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
AUCLUMINHBI MecTp| ceme pa6ortbl (B ATenbHOM
cTpa CTyLeHTOB yacax) paboTbI
NOAroTOBKa K KOHTPONbHON paboTe
Tema 16. KoHTponbt
16.|[TMrMeHTHbIN 6 [15-16 2 |Has
obMmeH paboTta
NOOroToBKa K KOHTPONbHON paboTte
Tema 17. KoHTpOnb}
PeweHve
17. 6 |18-19 4 |Has
npuknagHbIX a6oTa
3adau. Y
Ntoro 146

5. O6pa3oBareibHble TEXHONOMUU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

OcBoeHve oncunnavHbl "bruoxnumma" ocywecTeBnseTcs Yepes cnonb3oBaHe TpaanuunoHHbIX
(nekumn, NpakTU4Yeckme 3aHATUS) U MHHOBALMOHHbBIX 0BpasoBaTenbHbIX TexHonorui (pabota 8 S0OP),
aKTUBHbIX N UHTEPaKTUBHbLIX OOPM MPOBEOEHUSA 3aHATUIA: N3N0XEHWE NEKLUNOHHOro Marepmana c
anemMeHTaMmn guanora, 06CyXxaeHns, UCNONb30BaHNE MybTUMELNAHBIX NPOrpamMM, NOArOTOBKA U
BbICTYNNeHne CTyAEHTOB C A0KNaAamMn Ha KONMOKBMYMax no NpeanoXeHHOW TeMe C HarngaaHbIMu
Matepuanamun: pucyHkamm, ootorpagousimm, Tabnuuamu, rpadomkamu, ouarpammamun, Cxemamu,
mMegvadpainnamu, ayaomo- u suoeomarepmanami.

MpoBoamnTcs obcyXaeHne akTyanbHbIX TEM, pa3bop KOHKPETHbIX CUTYaUniA.
M3ydeHure oncumnnuHbl "BroxmMmna" BknovaerT:
- NOCeLLEHNE BCEX BUOOB ayANTOPHbIX paborT;

- YTeHWe CTydeHTaMn PEKOMEHO0BaHHON NUTepaTypbl U YCBOEHNE TEOPEeTNYEeCcKoro Matepumana
OVNCLMUMNHDI;

- pabota B S0P (KdY);

paboTy ¢ nctoyHMKaMmn NHTepHeT;

MOArOTOBKY K pas3nunyHbiM oopMaM KOHTPONS (AoMalHee 3aAaHne, KOHTPONbHbIE paboThbl, 0TYETbI);
BbIMNONHEHNE KOHTPOSbHbIX paborT;

MOArOTOBKA K UTOrOBOW (DOPME KOHTPONS - 3a4eTy, 9K3aMeHy.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Buoxumusa Kak Hayka. OCHOBbI XUMUU: MeXaTOMHbIe CBSI3U U B3aUMOOENCTBUS,
3HepreTuka, oKMCNUTENbHO-BOCCTAHOBUTENbHbIE NpouecCcbl. AMMHOKUCOTHI. MenTnabl.

Konnoksuym , npyMepHble BONPOCHI:

PernctpaumoHHbIn Homep
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1. AMMHOKMCNOTbI, Ux Bronornyeckme yHKuun. 2. Tunbl aMMHOKMCNOT. OCHOBHbIE CBOCTBA
ammHokmcnoT. 3. Knaccugomkaums aMMHOKUCNOT, NoarotToBute Tabnuuy (Knaccbl aMMHOKMCNOT, NO
pagukanam, no nonsipHOCTN, 0OHO BykBeHHOe 1 Tpex bykBeHHoe 0603Ha4YeHne, pacTBOPUMOCTb,
3apsam, NONSIPHOCTb, 3aMEHNMble/HE3aMeHNMbIE). 4. DYHKLMM aMUHOKMCNOT, 0O bACHUTD 1
HapucoBaTb obpasoBaHne nenTuaHomn ceasun. 5. CTpyktypa ammHokucnot. D- n L-amnHokucnoTsl. 6.
CaoiicTBa 1 reoMeTpmsi NenTUAHOM cBadn 7. PyHKUUN aMUHOKNCNOT (aMUHOKUCNOTbI, Kak
npenwecTBEeHHNKN Bonornyeckn-akTnBHbIX monekyn) 8. CTpykTypa u ceolictea Boapbl. 9. Tunbl 1
CBOMCTBA KOBaneHTHbIX cBader 10. Tunbl 1 CBOMNCTBA HE KOBANEHTHbIX B3aMMoaencTenm 11.
KauyecTBeHHble peakuumn Ha cneundunyeckme rpynnbl 6enkKos 1 aMMHOKMCNOT

Tema 2. NMentnopbl. Benku.
Konnoksuym , npMMepHble BONPOCHI:

1.MNentngpl 2. Metoabl pasneneHnsa n naeHTUgomKaumm aMmmHOKNCNoT v nentuaos. 3. benku. 4.
CtpykTypa 6enkos. 5. [MepBuyHas cTpyktypa 6enkos. 6. BropuyHas cTpykTypa 6enkos, a-cnuparnb,
B-KoHbopMaLmsi, konnareHHoBas cnvpanb. 7. TpetnyHas cTpykTypa 6enkos 8. CtpykTypa VHcynmHa
9. CtpykTtypa NemornobuHa n MuornobuHa 10. CtpykTypa n xapaktepuctmka IMMyHornobynmHos

Tema 3. HyknenHoBble KMCNOTbl. CNOXHbIe 6enKku.
KonnokeuyMm , npumMepHbie BONPOCHI:

1. YeTBepTuyHas ctpyktypa 6enkoB (roMo 1 retepomepHble benku). 2. OnuromepHole 6enku.
Knaccudpukaums 6enkos (No qoyHKUMUSM, MO CTPoeHuto). 3. Tunbl cTabnnmnanpyowmnx cease. 4.
dusnko-xmmMmnyeckme ceoincTea benkos 5. 13oanekTpuyeckas Touka 6enkos, cBoictea B6nmau pl 6.
OcCHOBHble METOAbI BblAENEHNS, (OPaKLMOHNPOBAHNS U N3YyHEHMS Pa3MeEPOB M OOPMbl HENKOBbIX
monekyn 7. Bugpl a3oTucTblix ocHoBaHuin 8. CTpykTypa 1 Hykneotuaa 9. NepsrnyHas cTpyktypa
HyknenHoBbix KncnoT 10. CBsian ctabunnanpytowme NnepBnYHbIA U BTOPUYHbIA YPOBEHb YKNAOKM
HYKNenHOoBbIX KucnoT 11. Yknaaka HyKNnemHoBbIX KACNOT OT OA4HOM LLenoYkn 40 XPOMOCOMbI 12.
Otnnung OHK ot PHK

Tema 4. PepMeHThI.
KonnoksuyM , nprMepHble BONPOCHI:

1. Knaccbl goepMeHTOB, CBOMCTBA, NpuMepbl 2. [pocTble U CNoXHble PepMeHTbl. 3. AKTVBHbIN 1
annocTepPUYECKNin LEHTPbI doepMeHTOB 4. CTPyKTypa akTUBHOMO LeHTpa doepMmeHTa 5. NoHATHS
KOPepMEHT 1 npocTeTnyeckas rpynna, npumepsl 6. MexaHnambl 0eCTBUS qoepMeHToB 7. BnnsgHue
(0aKkTOpPOB Ha aKTMBHOCTb pepMeHTOB 8. EQnHULLI akTUBHOCTM dpepMeHTOB. 9. [NoyeMy cbepMeHTbl
Xenyoo4YHO-KMWEYHOro TpakTa CUHTe3npyoTca B Buae 3aumoreHos? 10. [peactasneHne o
HEKOHKYPEHTHOM UHIMbMpoBaHNM PePMEHTOB, NpuBeanTe npumepbl. 11. B yem 3aknovaetcs
nenctene gerngporeHas? MNpueennte npumepsl 12. Perynaumsa akTMBHOCTA (OEPMEHTOB MO
npuHUMNy obpatHoii cea3n. 13. Kak NoCTpoeH 1 coyHKLMOHMPYET akTUBHbIN LEHTP PEPMEHTOB. 14.
KakoBo 3HavyeHue anba-ammnasbl 1 caxapasbl 4ns NUeBapeHns?

KOHTpOHbHaFI pa60Ta , NPUMEpPHbIE BOMPOCHI:

Mo npencraBneHHbIM AaHHbIM BbinonHuTe: 1. [oCTpoeHne KMHEeTUYEeCKOM KPUBOW B NPSAMbIX
KoopaunHatax 2. [ocTpoeHne KNHETUYECKON KPUBOI B ABOVHbIX 0BpaTHbIX KoopamHatax 3. Ykaxurte
MakCuMarnbHYt0 CKOPOCTb peakuuu 4. Ykaxute Km 5. YkaxuTte HavanbHy0 CKOPOCTb peakumu 6.
Paccuntaiite CKopocCTb peakumu, Npu 3alaHHOR B YCNOBUM KOHLEHTpauun cybetpata 7. OTeeTbTe
Ha BOMpPOC BbllWna N KMHeTM4Yeckas Kpmeas Ha nnaTto HacblweHus. 8. Onpegenute tun
nHrmbrnposaHus 9. MNpueennTe NPUMeEpPbl peakuuii, CornacHo Nony4eHHoOMy Tuny nHrmbrposaxus 10.
PaccuuTaiTe akTMBHOCTb (pepMeHTa

Tema 5. ButamuHbl. Xumnyeckasi CUrHanmsauusi B opraHu3sme: ropMoHbl.
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. Ha3oBWTe BMTaMuWHbI, B COCTAB KOTOPbIX BXOAMUT aToM cepbl 2. CTpoeHune n buonornyeckas ponb
BuTamuHa A 3. ButammH A n ooTOXMMNYECKINIA akT 3peHns 4. HTo nexuT B OCHOBE Ka4eCTBEHHOM
peakumm Ha ackopbuHosyto kucnoty 5. ButamnH Be. Kakune elwwe HasBaHus CywecTByOT y 3TOro
BuTamMuHa. Hanvwute popmyny. Hazosute ero aktmeHyto oopmy. KakoBa ero buonoruyeckas ponb.
NcTouHmku n cytouHas notpebHocTb BuTamMmHa Be. KnnHuyeckne nposiBneHns HeLoCTaTo4HOCTH. 6.
CTpoeHue n buonornyeckas ponb XonuHa (BuTammHononobHoe BewecTso) 7. CTpoeHne u
buonornyeckas ponb youxmHoHa (ButammHononobHoe BelwecTso) 8. CTpoeHne n buonornyeckas
ponb nunoesou kucnoTol 9. donatHasa nosywka 10 BHyTpeHHUI 1 BHewHWn dpakTop Kacna
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Tema 8. Yrnesoapbl n nx 6uonorudeckas ponb.Metrabonusm, coyHkuum metrabonusama. O6meH
yrnesonos.

Konnokeuym , npyMepHble BONPOCHI:

1. Mnukonuna. Perynauunsa rnnkonusa. 2. NeHTo3ogocdaTHbl NyTb OKUCNEHNUS IMHOKO3bl U ero
buonornyeckoe 3HadyeHune. 3. bpoxeHne: monoyHokucnoe, cnnptoeoe. 4. Metabonuam ataHona.
Tokcnyeckne adhdekTbl MeTabonnama ataHona. AspobHoe okucneHue yrnesonos. 5. OkucnutenbHoe
nekapbokCcnnnMpoBaHne NMPOBUHOIPALHON KNCNOThI. 6. MpyBaTaernaporeHasHblil KOMMnnekce. 7.
Livkn TpmkapbOHOBBIX KNCNOT 1 €ro 3Ha4yeHune B npotieccax katabonmama n aHabonuama. 8. CuHtes
rNOKO3bl B OpraHmsMme - rokoHeoreHes. 9. Perynauns rniokoHeoreHesa. 10. MutoxoHaopun,
CTpoeHme MembpaH. [lbixaTenbHas uenb 1 ee KOMNoHeHTbl. 11. OkmucnutenbHoe
doocopunupoaHme. NpenctaBneHne 0 MexaHn3Max ConpsiXXeHns BMoNormM4eckoro OKMCNEHNS 1
doocdopunnpoBaHmns B apixatenbHon uenu. 12. TpaHcMeMbpaHHbIi MOTeHUMan MOHOB BOAOPOAA Kak
doopma 3anacaHust aHepruun. Perynsaums pbixatenbHoit uenu. 13. MIHrmbutopsl
9NEKTPOH-TPAHCMOPTHOWM LIEN 1 OKUCINTENBHOrO h0COPUINPOBAHNS: POTEHOH, 6apbuTyparsl,
umnaHmna, MOHOOKCUA yrnepona, AuKyMapuH, rpamMmunaund A. 14. SHepretudeckas xapaktepucTmka
aspobHoro 1 aHaspobHoro pacnana yrnesonos. ObpasoBaHme Tenna B NOKoe; hakTopbl, BIMSOWME
Ha TennoobpasoBaHune 1 notepto Tenna. nukoreHonna. CUHTE3 rNMKoreHa, rmkoHeorexes. 15.
Perynsauns rnmkoreHonnsa v rnmkoHeoreHesa. 16. [nukoreHosbl. 17. Liukn Kopu. 18. MexaHn3mbl
KOHTPONS KOHUEHTpaumm rniokoabl B Kposu. CaxapHas kpmeas. 19. Cekpeumnsa nHcynmHa.
"Mnornnkemns, rMNeprankeMns: NPUYnHbI, cuMmntombl. CaxapHsbiin gnabet. 30. [Mnoko3ypus. Obwue
NPVHUMMbBI PErynsumm yrneBogHoro oomMeHa. BnmsHmne nHcynuHa v rnokaroHa Ha Metabonmnam.

Tema 9. Jiunuabl. Mem6paHbl. TpaHCMOPTHbIE NPOLLECChI Yepe3 MeMOpaHbl.
KonnoksuyM , npuMepHble BONPOCHI:

1. Jlunnabl, obwme ceoincTBa 1 nx bronormyeckas posb. 2. MembpaHbl. TpaHCNOPTHLIE NPOLECCHI
yepes MembpaHbl. 3. CTpoeHWe 1 CBONCTBA XUPHbIX KNCNOT. 4. HacblWeHHbIE U HEHACBILWEHHbIE
XUMpPHble KMCNOoThl. 5. Knaccndoukaums, nsoMepus U CTPYKTypa HEHaCbIWEHHbIX XUPHbIX KUCIOT. 6.
He3aMeHuMble XUpHbIE KNCNOTbI. DKo3aHOoMAbI: NpocTarnaHanHbl, TPOMOOKCaHbI, MPOCTALMKIINHDI,
nenkoTpueHbl 7. Knaccugpmkaums nunuoos. CTpykTypa, CBONCTBA M pacrnpocTpaHeHne B Npupoae
OCHOBHbIX NMpeacTasuTenen aunnrnmuepuHoB, BOCKOB, doocdonmnunaos (rnnmuepodpocponmnmoos,
chmHrohocoNUnNLoB), rMMKOCOMHIONMNNAoB (Lepebpo3naos, raHrMMo3naoB), CTEPOMOOB
(CTEepuHOB, XeNnYHbIX KACMOT, CTEPOUOHbIX FTOPMOHOB). 8. JIunonpoTenHsbl: kKnaccudukauuns, 3Ha4yeHme
B pa3BuTuKM atepockieposa. 9. buonornyeckme membpaHbl, X CTPYKTypa 1 oyHKuun. Ponb nunnaos,
6enKoB 1 yrneBoAcoAepXaWmx COeANHEHNIA B UX opraHm3aumm. Muuennsl n iMnocoMbl. XmMmyeckas
reTeporeHHoCTb ooceONMNMAOB MeMOpaHbl. XONeCTEPVH B CTPYKType MeMbpaH. [Mnukonunuabl.
dDn3NKO-XMMUYECKE CBONCTBA ABONHON 0OCHONNMNAHON MeEMOPaHbI (MPOHULIAEMOCTD,
ANHAMUYHOCTb, aCUMMETPUYHOCTb, 3aMKHYTOCTb). 10. TpaHCNopTHbIE MpoLecchl Yepes
MeMOpaHbI:MACCUBHBbIA 1 aKTUBHbIA TpaHcNopT. Buabl nepeHoca BEWECTB U CUTHANOB Yepes3
MeMOpaHbl. 9k30UmnTO3 1 aHZoumnTo3 11. Kakne coemHeHns oTHoCATCS K ninnuaam? Yto sBnsetcs
OCHOBOW knaccudukaumm nunugos? 12. [lainte xapakTepUCTUKY OCHOBHbIM (OU3NKO-XUMUYECKUM
ceoncTBam xXupoB. 13. HYTo Takoe nogHoe YNCNOo 1 Ans Yero ero NnpuMeHsioT? Hanuwute peakuunio
npucoennHeHns noga kK nuHonesom kucnote. 14. Kakosa CTpykTypa dpocponmnmoos 1 ux ponb B
CTPOEHWM U MPOHMNLLAEMOCTU KNETOYHbIX MeMBpaH? 15. B 4eM oTamnymne npocTbiX NMNUA0B OT
CNoxHbIX? 16. KakoBa knaccugoukaums HeoMblSeMbIX MMNNLoB?

Tema 10. Xumus yrnesopos. O6mMeH yrnesonos
KonnoksuyM , npyMepHble BOMPOCHI:
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1. Mnukonuna. Perynauusa rnnkonusa. 2. lNeHTo3ogocdaTHbl NyTb OKUCNEHNUS TMHOKO3bl U ero
buonornyeckoe 3HadyeHune. 3. bpoxeHne: monoyHokucnoe, cnnptoeoe. 4. Metabonuam ataHona.
Tokcnyeckne adhbdekTbl MeTabonnama ataHona. AspobHoe okucneHue yrnesonos. 5. OkucnutenbHoe
nekapboKCcMNMpoBaHmne NMPOBMHOIPaaHOK KMCNOoThl. 6. MNupyBaTaernaporeHasHblii KOMMInekc. 7.
Livkn TpmkapbOHOBBIX KNCNOT M €ro 3Ha4yeHune B npoteccax katabonmama n aHabonuama. 8. CuHtes
rNOKO3bl B OPraHu3Mme - rokoHeoreHes. 9. Perynauns rniokoHeoreHesa. 10. MutoxoHapun,
CTpoeHme MeMbpaH. [lbixatenbHas uenb 1 ee KOMNoHeHTbl. 11. OkmucnutenbHoe
doocopunupoaHme. NpencraBneHre 0 MexaHn3Max ConpsixXeHms BMonormM4eckoro OKMCNEHNS 1
doocchopmnmnpoBaHns B ApixatenbHoi uenn. 12. TpaHcMeMbpaHHbI NOTEeHLUMan MOHOB BOAOPOAA Kak
doopma 3anacaHust aHepruun. Perynsums obixatenbHoit uenu. 13. MIHrmnbutopsl
9NEKTPOH-TPAHCMOPTHOWM LiEnn 1 OKUCINTENBHOrO h0COPUINPOBAHNS: POTEHOH, 6apbuTyparsl,
unaHmna, MOHOOKCUA yrnepona, AuKyMapuH, rpaMmunaud A. 14. SHepretudeckas xapaktepucTmka
aspobHoro 1 aHaspobHoro pacnaga yrneesonos. ObpasoBaHue Tenna B NoKoe; oakTopbl, BIUSOWME
Ha TennoobpasoBaHune 1 notepto Tenna. [nnkoreHonna. CUHTE3 rNnKoreHa, rmkoHeoreHes. 15.
Perynauns rnmkoreHonusa v rnmkoHeoreHesa. 16. ['nukoreHosbl. 17. Liukn Kopu. 18. MexaHn3mbl
KOHTPONS KOHUEHTpaumm rniokodbl B Kposu. CaxapHas kpmeas. 19. Cekpeumnsa nHcynmHa.
CMnornnkemns, rMNepPrankeMns: NPuYnHbl, cumntombl. CaxapHsoiin guabet. 30. [Mnoko3ypus. Obwue
MPVHUMMbBI PErynsumm yrneBogHoro obmMeHa. BnmsaHmne nHcynuHa v rnokaroHa Ha Metabonmnam.

Tema 11. O6MeH NUNUO0B.
Konnoksuym , npMMepHble BONPOCHI:

1. Knaccndpukaums nunnaos. 2. Hanvwnte oopmynbl IMNUAOB Kaxaoro knacca. 3. [lovemy
BO3HMKaET runepkeHoHemns? MNpwu kakunx ycnosusix? 4. Ponb JT B 06MeHe XMpoB 1 xonectepuHa. 5.
[Mpenenbl n3MEeHeHWn KOHUEHTPaUUM XUPOoB 1 XONecTeprHa B KPOBM B HOPME 1 Mpy naronoruu. 6.
HanuwwuTe peakumio BOCCTaHOBNEHUS KeTo-aumn-S-Allb B okcu-aumn-S-Allb. ['oe npoTtekaer ata
peakuna? 7. Paccuntante konnyectso AT® , cuHTe3mpyemoe npu noaHOM OKUCNEHWUM KanpoHOBOWA
kncnotbl oo CO2 n H20. 8. KakoBo 6uonormyeckoe 3HaveHve pacnaga nunuaos? Kakue qoepMeHThbl
NpUMHUMalOT y4acTue B pacnane docgpatnoos? 9. Kakum obpasom LITD npnHmumaet yyactue B
CUHTE3€e cepuHdocgaTnaa? NpmeeanTe ypaBHEHUS peakumii ¢ ykasaHneM goepmeHTos. 10.
AHabonunam nunuaoos.

Tema 12. O6MeH 6enkoB U aMUHOKUCNOT.
Konnokeuym , npumepHble BONPOCHI:

1. Metabonuam, coyHkLuMKn MeTabonuama. 2. NoHaTma: aHabonnam n katabonmam. 3. AT kak
YHUBEpCanbHOe Makpoapruyeckoe coenmHeHue. 4. lNepesaprsaHne yrnesonos B
Xenynoo4YHO-KMWEYHOM TpakTe: pepMeHThl, xapakTepucTtuka 5. ['JTYT-peuentopbl 1 nepeHoc
rNoKo3bl Yeped MeMbpaHbl. 6. Oblwas cxema katabonuama yrnesonos 7. Obwas cxema aHabonuama
yrnesonos 8. Karabonvam rnokosbl, PYyHKLUM OKMCANTENbHBIX NPEBPAaLLEHWNIA TNOKO3bI. 9.
AHaspobHbI 1 adapobHbiit pacnag yrnesonos. 10. CBoboaHoe okmcneHne. AKTUBHbIE (DOPMbI
Kucnoponaa.

Tema 13. O6MeH HYKNeMHOBbIX KUCIOT.
KonnoksuyM , nprMepHble BONPOCHI:

1. HykneoTtnabl 1 Hykneo3ungbl 2. Hykneasbl 3. lNepeBapriBaHne 1 BcacblBaHWE HyKNENHOBbBIX KACNOT
B XKT 4. CMHTE3 NypPUHOBbIX HYKNeoTnaoB 5. CUHTE3 NMPUMUANHOBLIX HYKNeoTnaos 6. CUHTE3
Lne30KCUprboHykneoTnaoB 7. Pacnan nyprHOBbIX HyKneoTnaos 8. Pacnan nuprvMmnanHOBbIX
Hykneotnaos 9. HapyweHne obMeHa NypuHOBbIX U NEPUMUANHOBBIX HyKNneoTnaos 10 .9kcTpekums
KOHEYHbIX MPOAYKTOB NPOAYyKTOB 0OMeHa HyKneoTnaoB

Tema 14. BuotpaHcchopmauus 1 MeTabo/In3M TOKCUYHbBIX BELLLECTB.
Konnokeuym , npuMepHble BOMPOCHI:

1. BrioreHHble AMVHbI 2. MexaHn3Mm aekapbukcnnnpoBaHus 3. XapakTepuctuka OCHOBHbIX aMUHOB 4.
Ob6e3BpexnBaHNe buoreHHbix aMnHoB 5. Peakuun bruotpaHcdopmauumn nepsoro tuna 6. Peakuun
6uoTtpaHcgopmaumm Btoporo Tnna 7. MAO 8. AO 9. PacyeT n 3Ha4yeHne KOHLEHTPALMOHHOIO
nHoekca 10. MNyTn n cnocobbl BblBEAEHNSI TOKCUYHbIX BEWecTB 13 opraHuama 11. depMeHThl
buoTtpaHcgopmaummn. 12. TokcnyHble BewecTtsa. Knaccudpukaumm.

Tema 15. MuHepanbHbI 06MeH
KonnoksuyM , npyMepHble BONPOCHI:
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1. DYHKUMKN MUHMPanbHbIX BewecTs 2. Ponb Kanbuus 3. Ponb dooccopa 4. Perynsuns obmeHa
Kanbums n goocpopa 5. Ponb Heatpus 6. Ponb Kanua 7. Ponb Mloga 8. Ponb Cenena 9.
BonHo-mMuHepanbHbii 06MeH. Perynaums. 10. Ponb MarHns n MapraHua, kak 30g0eKTOpHbIX
monekyn 11. [Matonorum npn HapyweHUn MMHepanbHOro obmeHa.

Tema 16. MurMmeHTHbIN OOMEH
KoHTponbHas pabota , NpyMepHble BONPOCHI:

1. CTpykTypa n xapakTepucTrka BaxHenwmx nurmeHToB 2. buocnHTea remornobuna 3. Lerpagaums
remornobuHa. 4. HapyweHns cnHTesa remornobura 5. CeprnosuaHasi aHemusi 6. ObmeH bunmpybuHa
7. Mokazatenn HopMbl copepxaHus bunnpybuHa 8. HannwmTe nocnenoBaTenbHOCTb peakumii
metabonuama bunmpybuHa. 9. N'nepbunnpybuHemus 10. Xentyxu. Knaccmudgoukaums xentyx

Tema 17. PewneHne npuknagHbiX 3apau.
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. Yyawmiics nonyyaet pacyeTHble 3a4a4qmn Ans NoarotoBkM pacTBOPOB U cpefl. 2. [JonXeH 3HaTb
3HaYeHMs! KOHLEHTPALMA OCHOBHbBIX MapKepHbIX BMOXMMUYecknx nokasateneit. 3. Ha ocHoBaHuK
NONYYEHHbIX KMHNYECKUX JaHHbIX cAenatb NPeanonoXeHUs 0 HapyLWeHUsX yrneBoaHoro obmeHa 4.
Ha ocHoBaHUM NonyYeHHbIX KNMHUYECKNX AaHHbIX CAenaTh NPeanonoXeHNs O HapYLEHNX
6enkoBoro obmeHa 5. Ha 0CHOBaHMM NONYyYEHHbIX KMHUYECKUX JaHHbIX caenatb NPeanonoXeHns o
HapYLWeEeHUsSIX MUHMPanbHOro obmeHa 6. Ha ocHOBaHUM NOMYYEHHbIX KIMHWYECKMX AaHHbIX caenatb
NPELNONOXEHNS O HAPYLLEHNSX MUTMEHTHOrO o6MeHa 7. Ha 0CHOBaHMM MONYYEHHbIX KIMHNYECKUX
LaHHbIX cenatb NPeanoNoXeHUs 0 HAPYLWeEHNAX NMNAHOro obMeHa 8. CymeTb NpeacTaBnTb 06LLyHO
cxeMy katabonnama/aHabonnama OCHOBHbIX Fpynn coeanHeHnin 9. BbiBecT cyMMapHoe ypaBHeHne
M3pacxonoBaHHbIX Cy6CTPaTOB M NOMYYEHHbIX MPOAYKTOB A5l OCHOBHbIX 6uoxuMunyeckmnx nytei. 10.
YucneHHo paccunTatb PepMEHTATMBHYIO aKTUBHOCTb, MO NPEACTABNEHHbIX AAHHBIM.

Utorosas chopma KOHTpoOns
3a4yeTt (B 5 cemecTpe)
Utorosasa chopma KOHTpoOns
9K3aMeH (B 6 cemecTpe)

MpvMepHble BONPOCHI K UTOrOBOM OOPME KOHTPONS

Bon pPOCbI K 3a4eTy:

1. AMMHOKMCNOTbI, NX Brionorudeckne pyHkunn. Tunbl aMmHokMcnoT. OCHOBHblE CBOMCTBA
aMUHOKUCNOT.

2. KayecTtBeHHble peakumun Ha cneuuguyeckme rpynnbl 6ENKOB 1 aMUHOKUCIOT.
3. MepBunyHas cTpykTypa benka, Tunbl CBS3ei

4. BropunyHas cTpyktypa benka, Tunbl CBS3ei (a-cnupanb, B-koHopmaums, konnareHoBas cnmpanb).
JloMeHbl.

5. TpeTnyHas n YeTBepTUYHAs CTPYKTypbl 6enka. Tunbl cTabUNn3npyrowmx CBsS3ei.

6. CeolicTBa 6enKkos: pPacTBOPMUMOCTb, N303NEKTPUHECKAA TOYKA, OeHaTypauunsa n peHartypauns.
OCHOBHble METObI BblOENEHNS, dopakUNOHNPOBAHUS U N3YHEHUS pa3MepoB U POpPMbI 6enKoBbIX
Monekyn.

7. NpuHumnbl knaccudpukaumm 6enkos. OCHOBHbIE GOYHKLUN BENKOB B KNETKE.

8. Xapaktepuctuka IMMyHOrnobynmHoB, NHCYNNHA.

9. Xapaktepuctuka MimmyHornobynmHos, remornobuHa, MmornobuHa, gocdonpoTenHOB.
10. Bnabl HyKNEeMHOBbLIX KMCNOT 1 MX OCHOBHbIE QOYHKLIN.

11. Hykneoanabl n HykneoTuabl. Linknnyeckme Hykneotnabl. HykneoTnaHble KOEpPMEHTbI 1
NepeHOCHUKN COeANHEHNIA, UX OCHOBHbIE TUMbI.

12. Onwvro- n nonuHykneotngpl. CTpyktypHas opraHmsaums OHK. Oenatypauuns, peHatypauns OJHK.
13. benkun-I MCToHbI N CTPOEHNe xpoMaTuHa.
14. OcHoBHble Buabl PHK, nx doyHKLUMM 1 nokannsauuns B KneTke.

15. Knaccudpukaums n HomeHknatypa doepmeHToB. CneunduyHoCcTb OeNCTBUS (PEPMEHTOB.
N3odepMeHTbl (M303UMbl). MynbTU(DEpPMEHTDI.

PerucrpaumnoHHbIi HoMep A
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16. CTpoeHne oepMeHTOB. AKTUBHbIV LIEHTP hepMeHTa. ANNOCTEPUYECKNI LIEHTP.
17. MexaHun3Mm gencrems oepMeHTOB.
18. KuHeTnka dpepMeHTaTuUBHbIX peakLmi.

19. OCHOBHble CBONCTBA (PEPMEHTOB, BINSHWE HA CKOPOCTb (PEPMEHTATUBHbBIX peakuuii
Temnepartypbl, pH-cpeabl, akTUBaTOPOB, NHIMOUTOPOB.

20. Perynsiuns akTnBHOCTU doepMeHTOB. OnpeneneHne akTMBHOCTU (DEPMEHTOB.

21. ButamuHbl. Obwee NoHATUE 0 BUTAMUHAX, knaccudomkaums, buonornyeckas ponb BaxXHERWmX
npeacTaBuTenein BUTAMUHOB. [ MNOBUTAMMHO3bI, aBUTAMUHO3bI, TMNEPBUTAMUHO3bI.

22. KayecteBeHHOe peakuuu onpeneneHus sutamndos A, I, B2, B12, PP, C. KonnyecteeHHoe
onpegeneHune sntammHa C B moye

23. [ OpMOHbI. MexaHn3Mbl OeiCTBUS FTOPMOHOB. XuMu4yeckas npupoaa n gonsmonornyeckas ponb
BaXXHEMLWMNX FOPMOHOB, UX PONb B perynsiumm obMeHa BeLeCTB.

24. 'opMoHbI runoTanamyca v runocpraa. FopMoHbI NoAXeNyLOYHON Xeneabl. [OPMOHbI WUTOBMAHOM
1 napawnToBMaHbIX Xenes. Mukceaema. 'vno- n runepTnpeos.

25. [ opMOHbI Haano4YeyHnkoB. bonesnb AnaucoHa. ['mraHTnam. KapnmkoeocTb. [10110Bbie FOPMOHBI.
Helipomeonatopbl. Iriko3aHoMab!.

26. XMM1YecKkunin cocTas 1 CBOMCTBA YrNeEBOAOB.

27. MoHocaxapwupl, UX U3oMepus 1 KoHopmaumn. BaxHenwme npencrasmteny MoOHocaxapvaos,
NX CTPYKTypa, CBONCTBA U pacnpocTpaHeHne B Npupoae.

28. 'uko3nabl. Onurocaxapuabl, Ux cBOMCcTBa 1 Bronornyeckas ponb. Monnucaxapuabl. BaxHewne
npeacTtasuTeny. ['pynnbl KPOBKW, aHTUIEeHbl SPUTPOLIUTOB.

29. MoHsiTns: aHabonuam n katabonnam. AT kak yHMBepcanbHOe Makpo3prmiyeckoe coeamHeHNe.
O6meH yrneBonos. MNepeBapuBaHue yrneBoAoB B XenyA04YHO-KUWEYHOM TpakTe: (OepMeEHTbI,
xapaktepucTuka

30. Nukonus. Perynauns rnukonusa.
31. lNMeHTO300h0oCdaTHbIV MYyTb OKUCNEHWUS IMIOKO3bl 1 €ro BUONorMyeckoe 3Ha4yeHue.

32. bpoxeHune: MonoYHokmMcnoe, cnmpToBoe. Metabonnam ataHona. Tokcuyeckne acodpekTbl
meTabonmama aTtaHona.

33. OkucnutenbHoe aekapboKCuMnMpoBaHue NMPOBUHOrPaAHON KMCNOTLI. [npyBaTaernaporeHasHbli
KOMMnekc.

34. Llukn TpukapboHOBBIX KMCNOT M ero 3Ha4yeHne B npoLeccax katabonmama n aHabonmama.
35. CuHTE3 rNtoKo3bl B OpraHmMaMe - rioKoHeoreHes. Perynsauns rniokoHeoreHesa.

36. MutoxoHOpwuu, cTpoeHne MembpaH. [bixatenbHas Lenb U ee KOMMOHeHTbl. OKUCIMTENbHOE
hoccpopunupoBaHne. Perynaums obixaTenbHoi Luenn. VIHrmbmutopbl 9neKTPOH-TPAHCMNOPTHON Lenn 1
OKUCNUTENBHOrO 0OCCHOPUNIMPOBAHNS: POTEHOH, BapbuTypaTthl, LMaHua, MOHOOKCUA yrnepoaa,
LVKYMapViH, rpammumnaunH A.

37. 'nukoreHonns. rnkoHeoreHes. Perynaumns rankoreHonm3a v ramkoHeoreHesa. MmnkoreHosbl.

38. MexaHu3Mbl KOHTPONS KOHLEeHTpaumu rniokodbl B Kposu. 1Y T-peuenTtopbl 1 NepeHoc rnoKo3bl
yepe3d MembpaHbl. CaxapHas KpuBas.

39. Cekpeums nHcynuHa. M'mnornmkeMns, rmneprankeMmns: NPUYnHbI, cuMnTombl. CaxapHblil gnaber.
[ noko3ypus.

40. Obwme NPVHUUMBLI PEryNsiLMN YrneBoaHOro obmMeHa. BnusiHne nHcynmnHa v rnokaroHa Ha
MeTabonmam.

MpuMepHbIe BONPOCHI K 9K3aMeHY:

AMUHOKMCNOTBI, NX Bruonorndyeckme yHKUMM. Tunbl aMMHOKMCNOT. Knaccudpmkaumm aMMHOKUCNOT.
3aMeHuMble 1 He3aMeHMMble aMMHOKMCNOTbl. OCHOBHbIE CBOMCTBA aMMHOKMCNOT. Mentuapl. Metoapl
pasneneHns n naeHTndmKaumm aMmHOKNCIOT U NeNTUAOB.

PernctpaunoHHbIn HoMep < ;’;?{
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Benku. MNepBryHbIA ypoBEHb CTPYKTYPHOI opraHnsaumnmn 6enkoBoit Monekysbl. Tunbl
ctabunuaupyrowmx ceaseit. CeoiicTea 6enkoB: pacTBOPUMOCTb, U303NEKTPUYECKAS TOYKA,
neHaTypauns n peHatypaunsi. OCHOBHbIE METOAbI BblAENEHUS, (PPaKLNOHNPOBAHNS N N3YYEHUS]
pa3mMepoB 1 POPMbI BENKOBBLIX MONEKY.

AapobHoe okncneHue yrnesonos. OkmcnntenbHoe aekapboKCMnmpoBaHue NMPOBUHOTPaaHOM
Kucnotbl. MNupyBaTaernaporeHasHblii KOMNNEKC.

JlvnonpoTteunHbl: knaccudurkaums, 3Ha4eHne B pasBuTUN atepockneposa.

['nnkonus. Perynaums rnukonnaa.

BropuyHas cTpykTtypa 6enka, ctabnnmnsmpytowme cBa3u. Tunbl BTOPUYHBIX CTPYKTYP (a-cnvpans,
B-KOHbopMaLms, konnareHosas crnvpanb). JoMeHbl.

TpeTnyHas n yeTBepTUYHAS CTPYKTYpbl 6enka, ctabunuaunpytowme cessun. MpuHUmnb
Knaccudpukauum 6enkoB. OCHOBHbIE PYHKLUN BENKOB B KIETKE.

OkuncneHne XNpHbIX KUCNOT: akTUBaLUMs XUPHbIX KUCAOT, TPAHCMOPT auusibHOW rpynnbl B
MUTOXOHIOPUN (POSib KAPHUTMHA), [3-OKUCNEeHNE XMPHbIX KACOT. SHepreTnka OKUCTEHNS XUPHbIX
kucnort. Jlokanusaums npoueccos pacnaga mnuaos.

®depmeHThl. Vix ponb B xueon npupone. MexayHapogHas knaccugukaums u HoMeHknartypa
doepmeHTOoB. CneumgunyHOCTb AencTBma oepMeHTOB. 30dbepMeHTbl (M303UMbl). MynbTUEPMEHTDI.
depMEHTATMBHBIN FAPOIN3 HYKIIEUHOBBIX KMCMOT B XeNyL04HO-KMIWEeYHOM TpakTe. Katabonnam
NYPWUHOB 1 MMPUMNONHOB, KOHEYHblE MPOOYKTbl pacnaga.

"'mnornukemMns, runeprankeMuns: NPUYNHbI, CUMATOMBI.

CtpoeHne chepMeHTOB. AKTMBHbIN LEHTP dhepMeHTa. Baaumonenicteue goepmeHTa ¢ cybcTpaTom.
[MoHATMA: KodhakTop, KOGEPMEHT, NpocTeTudeckas rpynna. Ponb BuTaMnHoB, METANN0B U APYrnX
KO(pakTopoB B (PYHKLMOHMPOBAHMUN (DEPMEHTOB. ANNOCTEPUYECKUIA LEHTP.

HapyweHune cuHTEe3a Mo4yeBor kucnothl. [Nogarpa.

MeTtabonmam ataHona. Tokcunyeckme agpdpekTbl MeTabonnama ataHona.

BuocunHTes xonectepuHa.

HapyweHne katabonnama aMMHOKMCNOT: ankanToHypus, anbbnHM3M, OEHUNKETOHYPUS, NENLIMHOS.
Obuwwme cxembl aHabonMaMa HykneoTUa0B: MMPUMUOMHOBLIX U MYPUHOBBLIX PUOOHYKNEOTNAOB,
6uocunHTE3 0E30KCUPNOOHYKNEOTNAOB. Perynaumns 6uocuHTesa HykneoTnaoB.

["'mnornukemns, runeprankeMuns: NPUYNHbI, CUMMATOMBI.

MyTn HeiTpanuaaumum ammmuaka. TpaHcnopT aMmMmuaka. BrocuHTes MmoveBuHbl. CTexnoMeTpuyieckoe
ypaBHeHne 06pa3oBaHNS MOYEBMHDI.

7.1. OcHoBHas nuTeparypa:

Congeit, Ix. I'. HarnsgHas meguumHckas buoxumus : [yuebHoe nocobue] / Ix. I". Conseii ; nep. ¢
aHrn. A. . Babuweswny, O. I'. TepelwweHko ; non pea. E. C. CeepuHa .? 3-e u3g., nepepab. n gon. ?
Mocksa : T'9OTAP-Megua, 2018 .? 159, [1] c. : un. ; 29 .? 3arn. n aBeT. opur.: Medical biochemistry at
a Glance/ Dr. J. G. Salway .? lNpenM. ykas. B KoHue kH. ? ISBN 978-5-9704-4402-3 ((B 06n.)) , 1000.

MnakyHos, Bnagumnp KoHctaHTMHOBMY. OCHOBbI AMHAMUYECKO buoxmmmm : yuebHoe nocobue ons
CTYIEHTOB BbICWIMX Y4E€DHbIX 3aBeAeHUiA, 0by4atowmxcsa no HanpasneHuam 'broxumms', 'dkonorus n
npuvpoaononb3oBaHme', 'XuMmyeckas TEXHONOrns n buotexHonorus', cneumanbHocTsM 'buonorus’,
'‘duamonoruns’, 'Mukpobuonorus', 'buotexHonorust', 'brnoakonorus' / B. K. MNMnakyHos, 0. A. Hukonaes
.? Mockea : Jloroc, 2010 .? 213 c. : un. ; 21 .? (HoBas yHuBepcutetckas bubnmnoteka) .? bubnuorp.:
c. 21-213 (31 HasB.) .? ISBN 978-5-98704-493-3 ((B 06n.)) , 1000.

7.2. JlononHuTenbHasa nuteparypa:

BaBunosa, TaTtbsHa MaBnoBHa. buonornyeckas xumms. Buoxnummus nonocTu prta : y4ebHuK ons
CTYAEHTOB y4pexOeHWit Bbicluero npodeccnoHanbHoro obpasosaHuns, obydatowmxcs no
cneumnanbHocTsm 060102 'Ctomatonorms' n 060101 'JleyebHoe oeno' / T. . BaBunosa, A. E.
Megnseges .? Mocksa : ['OOTAP-Megua, 2014 .? 554 c. : vn. ; 21 .? NpeaMm. ykaa.: c. 551-554 .7
ISBN 978-5-9704-3039-2 ((8 nep.)) , 1500.
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MmppaHoBuy, Buktop Mocndbosny. Buoxmmns : yaebHoe nocobuve ons CTyAeHTOB BbICIINX Y4EOHbIX
3aBefeHuii no buonorunyeckum cneunansHocTsam / B. V. TvopaHosuy, A. B. TmapaHoBuy .? 2-e n3g.
? MuHck : TetpaCucremc, [2012] .? 528 c. : un. ; 21 .? bubnuorp. B KoHue kH. ? ISBN
978-985-536-244-0 (B nep.) , 1000.

7.3. UHTepHeT-pecypcChbl:

Basa 3HaHwuii no 6uonorun yenoseka - http://humbio.ru

Buoxumunsa ong ctyneHToB MeAMUMHCKUX cneunanbHOCTER -
http://tulpar.kpfu.ru/enrol/index.php?id=948

Buknnegus - ceobonHas sHumknonenms - http://ru.wikipedia.org/
M3patenbctBo BioMed Central - http://www.biomedcentral.com
Cant o xumuum - http://www.xumuk.ru/encyklopedia/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHune ancumnnuHbl "Obwas broxnmna” npepnonaraeT MCNONb30BaHME CNedyOWero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas Komnnekraums
MyNbTUMEAVAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens ABnseTcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe Mapatenbctea "MlaHb" , AOCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
Nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm N3oaHnam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4eOHOI NMTepaType No OCHOBHLIM AMNCLUNINHAM,
N3y4aemMbiM B MEOULNHCKMX By3ax (MpencTasneHbl u3gaHns Kak YACTo MeguuUUHCKOro npodouns, Tak
1 NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnseT By3y Hanbonee nomnHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSAMU rOCYLAPCTBEHHbIX
obpasoBaTesibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.
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1. JlekumnoHHasa ayautopus ¢ KOMMNIEKCOM MyNbTUMEANAHON annapatypbl (MPOEKTOP U HOYTOYK);
MPUHTEP M KOMMPOBAabHbIV annapaT Ansg co34aHnsa pasfaToyHbiX Matepmanos; TpnbyHa ¢
MUKPOGPOHOM

2. labopatopus ons npoBeLeHNs NPaKTUYECKUX 3aHATUIA, 06opynoBaHHAs nabopaTtopHOi Mebenbio,
BbITSKHbIM LWKAYOM, NOCYA0N, PACXOAHBIMU MaTepranamu, He0bXo0AMMO HanMumne: LEHTPUARYrK,
cnekTpodgooTomeTpa, pH-MeTpa n apyrmux nabopaTopHbix Npnbopos ([o3aTopbl NepPEMEHHOr0
obbema, BopTekchl, LLeiikep BubpaunoHHbIi ans npobupok, Weikep, Tepmoctat-nHkybaTop
nabopartopHblii, TepMocTaTt ¢ yHKLMAMIN OXNaXAEHNS 1 HarpeBa, TepMocTaTt XUAKOCTHOM,
Mepyuatkn, Becbl, MarHuTHas mewanka, Cyxoxaposoi wkad, ductunnatop, MNunetatopsl
NOPLWHEBbLIE NNACTUKOBbLIE, XONOANIBHUK C MOPO3UIbHOM KaMepor u ap.)

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO 1 y4ebHbiM nnaHoM no
cneumanbHocTh: 30.05.01 "MeaumunHckas buoxmmmsa” n cneunannsaunm He NPenyCMOTPEHO .
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AsTop(bl):
Hessoposa T.A.
M3oToea E. L.

[MaHeeBa J1.A.

PeueH3eHT(bl):
Knsamosa P.I".
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