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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. MloHoBa H.3. kadhenpa buoxmmnn, buotexHonorum n doapmakonorum LieHTp 6uonornm un
nemarormyeckoro obpasosaHus , Natalia.lonova@kpfu.ru ; noueHT, k.H. (poueHT) Hes3oposa T.A.
kadbenpa bnoxummm, brotexHonornn n chapmakonoruy LieHtp 6ronormm n negarorm4eckoro
obpaszoBaHus , Tatyana.Nevzorova@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

r|p|/|o6peTeH|/|e COBPEMEHHbIX TEOPETUYECKUX 3HaHWK O CTpoeHun, CBOMCTBaAx ” PYHKLINAX OCHOBHbIX
KnaccoB BUOnorm4yeckmnx MakpoMonekyn, nrparowmnx pewarLyo posb B HOpMaﬂbHOVI
XN3HEOEATENbHOCTN KNETOK N OPraHn3mMoB (6eHKOB, HYKNenHOoBbIX KUCNOT, yrnesonos, nnnmnaoos,
BUTAMUHOB, FOpMOHOB), 0 3aKOHOMEPHOCTAX BUOXMMUNYECKNX npoueccos, MEXaHU3Max X perynaumm
N 3Ha4eHn paccMaTpmBaeMbIX BUOXMMUNYECKNX npoueccos, B T.4. COCTOAHUN 300pP0BbA HeNloBEKA;
cdpopmmpoBaTb NOHNUMaHWe 06 ydacTtunm paCCMOTPEHHDbIX coenviHeHuit B obwem metabonmame
BEWECTB B KJIETKE; r|p|/|o6peTeHV|e cnywartendamim npaktn4eCknx HaBblKOB pa6OTbI C OCHOBHbIMIA
Knaccamm 61monorn4eckmx Monekyn: yrnesogamum, HyKnenHoBbiMn KUCnoTamu, nmnngamu, 6eJ'IKaMI/I,
TEXHUKOM 06paLI.l,6HI/I$| C OCHOBHbIMK r|p|/|60paM|/|; cgoopMumpoBaTth npencraBneHne 0 BOSMOXHOCTSAX
NPUMEHEeHNA NONy4EeHHbIX 3HaHWUN B I'IpOCpGCCVIOHGJ'IbHOVI OeATeNbHOCTHU, B T.4H. NPU peeHnn
KNMHWYECKNX 3a8a4, YTo SABNAETCSA HEOTbEMHbIM 3TanoM (PopM1UpPoBaHNA U pas3BUTUS
npogoeccnoHasibHbIX HaBblKOB U KoMneTeHumin o6yqa+ou1|/|xc9|.

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

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.18 ducumnnmHbl (Mogynn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 31.05.01 JleuebHoe Oeno n oTHocuTCs K 6a30BoOWA
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3, 4 ceMecTpbl.

OucumnnuHa Broxnmns sBnsieTcs 04HON N3 OCHOBHbIX 1 IOrMYECKU B3aMMOCBS3aHa C ApYrMi
nNpodpeccrnoHanbHbIMU AUCUMNIMHAMK, HEOOXOAUMbBIMUX NS peann3aumnmn npoecCcnoHanbHbIX
PYHKLMIA BbIMYCKHMKA.

MpeawecTByOWMMN ONCUMNIMHAMK, HA KOTOPbIX ba3upyeTtcst Kypc bruoxumms siensioTcs:
HeopraHunyeckas n ouskonnomaHas xmmms, OpraHudeckas xumms, buonorms, AHatomms, Prnsnka un
MartemaTtuka.

SlBnsieTcs npepwecTByowWwen ons ndydeHus gueumninH: Mukpobuonorus, BUpyconorus,
dapmakonorus, MNatonornyeckas gouanonorus, Metoabl nccnenoBaHns B Gmonorum n MeanLmHe,
MegnwuunHckas reHetuka, VMiMmyHonorns, ®yHkUMoHanbHasa gmarHoctuka, Metoabl
MUKPOBMONOrmyecknx nccnenoBannin/MeTonbl conanonornyecknx nccnenosanmin/Metonbl
CcoBpeMeHHOM Mukpockonumu/MeToabl FeHeTUYECKUX NccnenoBaHnin/MeTonbl KNeToHHOR K
MOneKynsipHoin uonornm/MeTonbl KNTMHNYECKON nabopaTopHO AnarHoCTUKM,
Helipobuonoruns/brnonorus passutus, KnetouHas n monekynsipHas éuonorus, PereHepaTvBHas
MeauvumHa, HJokpuHonorus, KnuHuyeckas coapmakonorus, KnnHnyeckas
nMmmyHonorusi/MegouumHckue pacteHms n putotepanus, CnoptueHas MeguumHa v gpyrue
npoheccroHanbHble OUCLMUMINHDI.

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

B pesynbTate 0CBOEHUS AMCLMNINHBI (DOPMUPYIOTCS CReaytowme KOMNeTEHUNN:
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Pacwuucpposka
|.|.|l/|d)p KoMneTeHLm I'Ipl/lOﬁpETaEMOqI?IDﬁOMneTEHLIMVI
CMOCOBHOCTBIO M FOTOBHOCTLIO aHaNM3MpPoBaTh COLManbHO-3HAYNMbIE
OK-1 npobnembl 1 NPOLIECCHI, UICNONb30BaTb Ha NPAKTMKE METO4bI
(0blWeKyNbTypHbIE ryMaHUTapPHbIX, €CTECTBEHHOHAYYHbIX, MEANKO-OMONOrn4Yeckmx u
KOMMeTeHuunn) KNMHWNYECKNX HayK B PasfiNyHbIX BUOax npogpeccmnoHanbHom u
coumanbHOW O0eAaTeNnbHOCTU
CMOCOBHOCTBIO M TOTOBHOCTbBIO MCMONb30BaTh 3HAHMS
OpraHn3aunoHHOM CTPYKTYpPbI, yrpaBneH4YeCckom 1 3KOHOMNUYEeCKOom
MK-28 AEATENbHOCTM MEANLMHCKMX opraHusauuni pasnun4yHbIX TUMNOB Mo
(MPOPECCHOHANbHbIE 0KasaHWio MeanLMHCKOW NOMOLLM B3POCIOMY HACEeNEeHUIo U
KOMNETEHLIN) noapoCTKaM, aHann3nposaTb nokasarenn paboTbl MX CTPYKTYPHbIX
noapasneneHnin, NPoBoANTb OLLEHKY SPJOEKTUBHOCTU COBPEMEHHbIX
MeOMKO-OpraHn3aunoHHbIX U CoLManbHO-9KOHOMMUYECKUX TEXHONOr I
npu okasaHun MeguUMHCKUX ycnyr naumeHTam
MK-29 CNOCOBHOCTLIO 1 TOTOBHOCTbLIO 06ecneyrBaTb paLoHanbHYH0
(NMpodpeccmoHanbHble opraHu3auuio Tpyga cpefHero 1 Mnaawero MeauumMHCKOro nepcoHana
KOMMNeTeHuunm) MeOVUNHCKUX OpraHm3auuni
CMOCOBHOCTBIO N TOTOBHOCTbLIO K POPMUPOBAHUIO CUCTEMHOIO
MK-3 noaxoga K aHanusy mMeauuUnHCKOM I/IHCDOpME}LI,VII/I, onupasicb Ha }
(NpocheccroHanbHbIe Bceobbemntowme NPVHLMMbLI OKA3aTe/bHOM MEANLIMHBI, OCHOBaHHON
KOMNETEHLIN) Ha NOMCKe PeWeHMi C NCNOoNb30BaHNEM TEOPETUHECKMX 3HAHNIA 1
NnpPakTUYeCcKnUX yMeHui B LLensax CoBepLleHCTBOBaHNSA
npodgpeccrnoHanbHOM OeaTeNnbHOCTH
CrMOCOBHOCTBIO M FOTOBHOCTbLIO MPOBOANTDL U UHTEPMNPETUPOBaTD
onpoc, omanKanbHbIi OCMOTP, KNMHUYeckoe obcnenoBaHue,
pe3ynbTaTbl COBPEMEHHbIX NabopaToOPHO-UHCTPYMEHTANbHbIX
nccnenoBaHuin, Mopdbonornyeckoro aHannsa broncuiiHoro,
onepaumoHHOro N CeKUMOHHOro Martepuana, Hanumcarb MeanUMHCKYHO
KapTy ambynatopHoro u craumoHapHoro 6onbHoro (MK-5);
MK-5-7 CMOCOOHOCTBIO M FOTOBHOCTLIO MPOBOANTDL NATOPU3NONOrNHECKNIA
(NPOChECCHOHanbHbIE aHann3 KMMHNYECKNX CUHOPOMOB, 0O0CHOBbLIBATL NATOrE€HETUYECKM
KOMMETEHLN) onpasfaHHble MeToAbl (MPUHLMMbLI) ANArHOCTUKW, NEYEHUS,
peabunutaumm n NPpocOUNakTUK Cpeam B3POCIOro HaceneHns un
NOAPOCTKOB C y4€TOM MX BO3pacTHO-NonosbIx rpynn (MK-6);
CMOCOOHOCTBIO M FOTOBHOCTLIO MPUMEHATb METOAbI aCENTHKM U
aHTUCEeNTUKW, NCMONb30BaTb MEANUMHCKUA UHCTPYMEHTAPUA,
NPOBOANTbL CaHUTapPHY0 06paboTKy Ne4YedHbIX N AMarHOCTUYECKNX
noMeLleHnin MeANLMHCKUX OpraHusaumnia, Bnanetb TEXHUKOM yxona 3a
6onbHbIMK (MK-7)
MK-31 CMOCOOHOCTBIO U TOTOBHOCTbLIO M3yYaTb HayYHO-MeaULMHCKYO
(npodhbeccmnoHanbHble NHAOPMAaLINIO, OTEYECTBEHHBIN 1 3apyOeXXHbIiA OMbIT MO TEMATMKE
KOMMeTeHuunn) nccnenoBaHus
CMOCOOHOCTBIO M FOTOBHOCTbLIO K YHaCTMIO B OCBOEHUM COBPEMEHHbIX
MK-32 TEOPEeTUYECKNX N SKCNEePUMEHTANbHbIX METOO0B UCCNEeN0BaHUS C
(NMpodheccmoHanbHble Lenblo Co34aHNs HOBbIX NEePCNEeKTUBHbIX CPEACTB, B OpraHn3aumm
KOMMNeTeHuunm) paboT No NpPakTUYECKOMY 1CMONb30BaHNIO M BHEAPEHWIO PE3YNbTaTOB
nccnenosaHui

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
- (bro)xMMm4eckoe CTPOEHMNE XUBOA 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 AUCLMIMIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHuL(bl) 252 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNIANHBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 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

Bupbl 1 yacbl
ayauTopHow paborbl,
Pazgen MX TPYAOEMKOCTb
N Ouvcumnnuubl/ CemecTp c':ﬁgg:;' at (B yacax) TeKil;*:T%aszb'
Moanyns MpakTu-|Na6opa-
Nexuum| yeckue | TOpHbie
3aHATUSA | paboTbl
Tema 1. buoxmmmnsa kak Hayka.
OCHOBbI XMW MEXATOMHbIE CBSA3N
1 B3aMMOIENCTBUS, SHEpPreTnka, 3 1 1 0 5 Konnoksuym
" |oKMCNUTENBHO-BOCCTAHOBUTENbHbIE
npoueccbl. AMUHOKUCHOTbI.
Mentngbl.
2. [Tema 2. lNenTtnabl. Benkw. 3 2-3 3 0 10 Konnokauym
Tema 3. HyknenHoBble KUCNOTbI. Konnoksuym
3-|CnoxHbie Genku. 3 4-5 2 0 10
KoHTponbHas
4. [Tema 4. DepMeHTH. 3 | 59 | 3 0 | 12 |[padoma
Konnoksuym
Tema 5. BuramuHbl. Xumnyeckas 6 KoHTponbHas
5. |curHanusauusi B opraHuame: 3 10-11 3 0 7 |pabota
FOPMOHbI.
Tema 8. Yrnesogbl 1 nx
6ronoruyeckas ponb.Metabonuam, Konnokenym
8. cpyHKUMM MeTabonmama. O6MeH 3 [812.15116 6 0 "
yrnesonos.
Tema 9. llunnabl. MembpaHbi.
9. [TpaHCNOpTHbIE NpOLECCHl Yepes 4 1 2 0 0 Konnoksuym
MeMbpaHbI.
10. Tema 10. Xumuns yrnesonos. ObmMeH 4 1 0 0 6 Konnoksuym
yrnesonoB
11.[Tema 11. OBMeH NMNNLOB. 4 2.4 4 0 g [Konnokeuym
Tema 12. O6meH 6enkos n Konnokenym
12. | MuHokmerorT. 4 4-9 6 0 14
Tema 13. O6MeH HyKNEeNHOBbIX Konnoksuym
13. KUICTOT. 4 6 4 0 5
14 Tema 14. buoTtpaHcopmaums n 4 8 5 0 0 Konnoksuym
‘|MeTabonmMam TOKCUYHbIX BELLECTB.
15.{Tema 15. MuHepanbHbIi 06MeH 4 11 0 0 6 Konnokauym
PerncrpaunoHHblii Homep 8494313419 m 3;?{%’?}%‘:{%%2
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Buabl 1 yachbl
ay,aMTOpHOM paboThbl,
Pazgen MX TPYAOEMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK\:("c';":Te g;‘s’lpm"
Monyns MNpaktu-|Na6opa- P
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
KoHTponbHas
16.|Tema 16. NurmMeHTHbIA 0O6MEH 4 15-16 0 0 5 |pabota
KoHTponbHas
Tema 17. PeweHune npuknagHbiX
17. sanau. 4 18-19 0 0 7 |pabota
Tema . torosas popma KOHTpons 3 0 0 0 3avet
Tema . Itoroeast popma KOHTPONS 4 0 0 0 OxaameH
WNtoro 36 0 104

4.2 CopepxaHvue oUCLUNMUHbBI

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

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Broxumms kak Hayka. OCHOBbI XMMWW: MEXATOMHbIE CBSA3M U B3aNMOAEVNCTBNS, SHEPreTuka,
OKUCNINTENBHO-BOCCTAHOBUTENbHbIE NPOLLECChl. AMMHOKNCNOThI. Broxnmus kak Hayka. KpaTtkas
nctopmus bmoxnmunn. Pasnensl COBpeMeHHo buoxmmmn. Ponb n Mecto 6uoxmmmnm B cucteme
€CTEeCTBEHHbIX HayK. Brioxummsa n meonumHa. OCHOBbI XMUN: MEXATOMHbIE CBS3U U
B3aUMOAOENCTBUS, SHEPreTnKa, OKUCINTENbHO-BOCCTAHOBUTENbHbIE MPOLECChl. AMUHOKMCNOTHI, UX
6uonornyeckne yHKUMN. Trunbl aMMHOKMCNOT. Knaccudmkaumm aMMHOKMCNOT. 3aMeHVMbIE 1
He3amMeHUMble aMUHOKMCNOTbl. OCHOBHbIE CBOMCTBA aMnHOKMCNOT. CBOMCTBA UX PaLMKASIOB.
naboparopHasi pabora (2 4aca(oB)):

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.

naboparopHas paborta (10 4aca(oB)):

dusnko-xnummnyeckune ceoiictea benkos. uanma. PacTtBopmMMocTb 1 ocaxaeHne 6enkos.
LeHnatypauns 6enkos. CnoxHble 6enkun. Peakuumn Ha cocTaBHble 4acTh HYKNEONPOTENHOB U
doocgonpoTenHoB. "'enb-cpunbTpaums remornobuHa.

Tema 3. HyknenHoBble KUCNOTbl. CNOXHbIe 6enku.
NeKuMoHHoe 3aHsiThe (2 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.

naboparopHas pabora (10 4aca(oB)):

CeMuHap no Teme Xumuns 6enka n HyknemHoBbIx KMcnoT KoHTponb: CTpykTypa 1 pyHKUMM 6ENKoB 1
HYKNTEMHOBbIX KACMOT.

Tema 4. PepMeHThI.
JNeKuMoHHoe 3aHsitTne (3 4aca(os)):

®depmeHThl. Vix ponb B xueon npupone. MexayHapogHas knaccugukaums u HoMeHknarypa
goepmeHTOoB. CneumgunyHOCTb AencTBMa oepMeHTOB. 30dbepMeHTbl (M303UMbl). MynbTUEPMEHTDI.
CtpoeHune cbepMeHTOoB. [oHATUSA: KOGOepMeEHT, KoghakTop, NpocTeTnyeckas rpynna. Ponb
KOGpakToOpOB B PYHKLMOHNPOBAHUN OEPMEHTOB. AKTUBHbIN LEHTP doepMeHTa. AnocTepuyecknia
ueHTp. Obwwme npeactaBneHns o katanuse. MexaHuam gectems goepmeHToB. OcobeHHOCTH
goepMeHTaTMBHOro Karanmaa. KuHetuka dpoepMeHTatuBHbIX peakumin. OCHOBHble CBOMCTBA
doepMeHTOB, BNSHNE HA CKOPOCTb (PEPMEHTATMBHbIX peakunini Temnepartypsl, pH-cpenbl,
aKTMBATOPOB, MHIMOUTOPOB. VIHrMbrnpoBaHe oepMeHTOB. Tunbl MHrMbpoBaHus. Perynauns
aKTMBHOCTM (PEPMEHTOB B XMBbIX OpraHn3mMax U NpuHUMMbl perynaunm metabonmama: uaMeHeHve
KonnyecTBa oepMeHTa, NPohepPMEHTa, XMMmyeckas Moandrkaums, NpUHUMN 0bpaTHO CBA3N,
3aKOH OENCTBMSA Macc, nokanmaaums epMeHToB B KneTke. AKTUBHOCTb M 4MCO 060pOTOB
goepmeHTOB. OnpeneneHne akTMBHOCTU (PEPMEHTOB.

naboparopHas paborta (12 yaca(oB)):

depmeHTbl. Obwme cBocTBa OepMeHTOB. ['MaponM3 kpaxmana aMunason CrtoHbl,
TepmMonabunbHOCTb U CNEeUNUYHOCTb OePMEHTOB. BnnsHne akTBaTopoB 1 MHIMOUTOPOB Ha
aKTUBHOCTb (oepMeHToB. PepmeHTbl. CneunguyHOCTb OEeNCTBUS PEPMEHTOB. AKTUBHOCTb
doepmeHTOoB. CneungunyHOCTb AEeNCTBMSA aMmunasbl COHbI 1 caxapasbl 4poxkein. OnpeneneHune
aKTUBHOCTWN aMunasbl 1 aKTUBHOCTM KaTanasbl Kposu. CemuHap no teme depmeHTbl. Buonormnyeckoe
okucneHve KoHTpornb no teme MepMeHThbI

Tema 5. ButamuHbl. Xumnyeckasi cCUrHanusauusi B opraHu3sme: ropMoHbl.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

ButamuHbl. Oblwee NoHATME O BUTAMMHaXx, knaccudgukaumsi, HoMeHknaTtypa, 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.

naboparopHas pabora (7 4aca(oB)):

ButamuHbl. KayectBeHHOe peakumm onpeneneHuns sutammHos A, I, B2, B12, PP, C.
KonuyectBeHHoe onpeneneHune sutammHa C B moye. KoHTponb no teme: CTpykTypa un, oyHKUNN
BUTAMNHOB

Tema 8. Yrnesoabl n ux 6uonorudeckas ponb.Metabonuam, coyHkumm metabonmama. O6meH
yrneBsonos.

JNIeKLMOHHOe 3aHsitne (6 4aca(os)):
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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.

naboparopHas pabora (11 yaca(oB)):

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

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.

Tema 10. Xumus yrnesopos. O6mMeH yrnesonos
naboparopHasi pabora (6 4aca(oB)):

npaKTI/I‘-IeCKOG 3aHATMe no Teme: XnMms yrnesonos. ObmeH yrnesonos. PeweHne npuknagHbiX
3aad.

Tema 11. O6MeH NnMNuOoB.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 8494313419 5AE
il YHH

Crpanuua 9 us 23. — o

o



Mporpamma oncumnnnmHel "Broxmumms"; 31.05.01 NleyebHoe aeno; OOUEHT, K.H. MaHeesa J1.A. , accucteHT, 6.c. N3oTtosa E. L. , OOUEHT, K.H.
WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

O6MeH NunNnaoB. SHepreTnyeckas LEHHOCTb XUPOB. TpaHcnopT NMNMA0B 13
Xenyno4HO-KUWEYHOro TpakTa B Knetku. Jlunasbl n goocgonmnasel. Katabonnam nunmaos.
Mmaoponns TpuaumnramuepuHoB, perynaumsa nunonmsa. OK1cneHme XupHbolx KUCNOT: akTueauus
XUPHbIX KACNOT, TPAHCMOPT auWnbHOM rpynnbl B MUTOXOHAPUN (PONb KAPHUTUHA), [3-OKnucneHme
XMWPHbIX KACNOT. DHEpPreTnka OKUCNEHUS XMUPHbIX KNCAOT. OKUCNEHNE HEHACBIWEHHbIX XUPHbIX
kucnot. Jlokanusaums npoueccos pacnaga nmnuaos. buocnHTea ?keToHOoBbIX? Ten (aueTtoauerar,
aueToH, B-okcmbyTrpat) ? ketoreHes. BocMHTE3 XMPHbBIX KUCNOT ? NUMOreHes: TpaHcnopT
BHYTPUMUTOXOHApUanbHoro auetun-KoA B umtonnasmy, obpasoBaHune manoHun-KoA, cuHtes
HaCbIWEHHbIX XUPHbIX KNCNoT. CnHTeTasa XMpHbIX KncnoT. OCHOBHbIE OTANYNS KaTabonuama
XUPHBIX KNCNOT, 0T aHabonmama. BMOCMHTE3 HEHACBIWEHHbIX XUPHbIX KUCNoT. CUHTE3
TpYauMnranueprHoB n poconnnmoos. buocuHtes xonectepuna. Perynsumns metabonuama
nunnpos. OxupeHne. CteaTopes.

naboparopHasi pabora (9 4aca(oB)):

O6meH nnnnaoB. U3NKO-XMMUYECKE CBOMCTBA IMMULOB. 3Mynbrl/IpOBaHl/Ie XKUNpPOB.
I'IepeBapMBaHme nmnmnaos. CTpOGHVIe 1 Knaccmdgoukaumsa nmnonpoTenHOB. CeMI/IHap no teme: ObmeH
nmnmnaos KOHTpOﬂb no teme: ObMeH NMNMOoB

Tema 12. O6MeH 6enKkoB 1 aMUHOKMCIOT.
JNeKuMoHHoe 3aHsiTne (6 4yaca(os)):

O6meH 6enkoB 1 ammHokmcnoT. Katabonmam aMMHOKMCNoT. PepMeHTaTMBHbIN rnaponv3 6enkos B
Xenyno4yHO-KUWeYHoM TpakTe. MNpoTeonnTnyeckme qOepMeHTbl, X CNeunrYHOCTb, aKkTUBaLNS.
XapakTepuctvka nencuHa, TpUncrHa, XeMoTpUNcrHa, anactasbl, kapbokcmnenTnaas,
aMmuHonenTnaas, aunentuaas. TpaHCnopT aMUHOKMCIIOT Yepes KeTOYHble MeMbpaHb.
[esaMnHnpoBaHue, TpaHCaMUHMPOBaHNE, TPAHCAE3aMHUPOBaHNE (HENPSIMOE AE3aMVHNPOBAHME)
N nekapboKCUNMpoBaHNe aMMHOKUCNOT, MEXaHN3MbI, B1onormyeckoe 3HaveHve. [etokecnkaums
6roreHHbIX aMnHoB. [yTn HeiTpanuaaumm ammmnaka. TpaHCnopT aMmmnaka. buocnHTe3 MOYEBUHDI.
CTexnomeTpryeckoe ypaBHeHe 06pa3oBaHnsi MOYEBMHbI.

naboparopHas paborta (14 yaca(oB)):

O6meH 6enkoB. KonnyecTBeHHOE onpeaeneHme KUCNOTHOCTI Xenyao4Horo coka. KayectseHHoe
obHapy>XeHne MONOYHOI KMCNOTbl B XXenyao4HoM coke lNMepesapueaHme benka nencuHoM. Mmaponua
KasenHa TPUNcMHoM. Ka4yecTBeHHOE 1 KONMYECTBEHHOE ONpeaeneHne KpeaTtmHmHa 1 ammmaka B
Moye. OnpeneneHne MOYEeBMHbI B CbIBOPOTKM KpoBU. HapyweHne katabonnama aMMHOKMUCNOT:
ankanToHypus, anbbUHN3M, PEHUNKETOHYPUS, NENUNHO3. BUoCUHTE3 aMuMHoKMcnoT. Obwmre Nyt
buocunHTe3a aMMHOKUCNOT. Perynaumns 6BuocuHTe3a aMmHokucnoT. Peakuum Ha MHOMKaH,
FOMOreHTU3NHOBYIO U PEHMNMMPOBUHOrPaHyto Kncnoty. CemmHap no teme OBMEH NPOCThIX W
CNnoxHbIx 6enkoB. KoHTponb no Teme OH6MeH NPOCTbIX 1 CNOXHbIX 6ENKOB

Tema 13. O6MeH HYKNEeMHOBbIX KUCIOT.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

ObmeH HYKNNENHOBbIX KNC/OT. qJepMeHTaTVIBHbIVI rmaoponn3d HyKnemHoBbIX KUCNOT B
Kenyno4Ho-KMWeEeYHOM TpakTe. KaTtabonuam nypnHOB 1 NMPMMNONHOB, KOHEYHbIE NPOOYKTbI
pacnana. HapymeHme CUHTE3a MOYEeBOW KUCNOTHI. I'Iouarpa. Obuwwe cxembl aHabonnama
HYKNeoTnaooBs: NMMPUMNIONHOBBLIX N NYPUHOBbIX pl/|60HyKI'IeOTI/I,EI,OB, OUOCUHTES
,D.e3OKCI/IpI/I6OHYKFIeOTI/I,D,OB. PerI'IFILI,I/ISI buocuHTesa HYKNeoTnaos.

naboparopHas pabora (5 yaca(oB)):

CnekTpoMeTpust HyKnenHoBbIx KMcnot. OnpeneneHve KOHUEHTPaLMm HyKNEenHOBbIX KACIOT.
['MnepxpoMHbIn adbdpekT. OnpeneneHme YUCTOTbl NONYYEHHbIX NpenapaTos, NyTeM OTHOLWEHUS
3Ha4YeHUn, namepeHHbIX Npn 260HM/230HM 1 260HM/280HM

Tema 14. BuotpaHccopmauus 1 MeTaboMn3M TOKCUUHbBIX BELLLECTB.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

BroTtpaHcopmaumsa n metabonnam TOKCUYHbIX BewecTB. PepMeHTbl BroTpaHcopMaumm S00BUTbIX
BewecTB. MonekynspHble MexaHn3Mbl broTpaHcopmaumm n metabonnama KCeHobmoTrkos. MyTn
NOCTYNNEeHNs, pacnpeneneHns B OpraHn3Me 1 BbiBeAeHUs S00BUTbIX BELECTB.

Tema 15. MuHepanbHbI 06MeH
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naboparopHas pabora (6 yaca(oB)):

MuHepanbHblii 06MeH. OnpeneneHe Makpo- U MUKPO3NIEMEHTOB B BMONOrMYECKMX XMULKOCTSX U
TKaH$IX, UX AMarHOCTUYeCKOe 3HAYEHME.

Tema 16. NMUrmeHTHbIN O6OMeH
naboparopHas pabora (5 4aca(oB)):

MurmeHTHBbI 06MeH Pacnap remornobuHa n obpasosaHme bunnpybuHa. OnpenenexHve bunnpybunHa
B CbIBOPOTKE KpoBu. Ob6MeH bunmpybrHa n ero HapyweHus. Xentyxu (cemuHap). KoHTponb no teme
Broxumms KpoBu 1 NMUrMEHTHbI 0OMeH

Tema 17. PelueHue npuknagHbiX 3aaauv.
naboparopHas paborta (7 4aca(oB)):
[MpakTnyeckoe 3aHaTHE. PelweHre npuknagHbiX 3agau.

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

dopmMmbl
Hene- Buabl Tpyno- K OHT% ons
N Paspen Ce- ns CaMOCTOATENbHOWN eMKOCTb| 1o
ANCLUUMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYOEHTOB yacax) paoThi
NOAroTOBKA K KONMOKBUYMY
Tema 1. Buoxumus
Kak Hayka.
OCHOBbI XUMUW:
MEXaTOMHbIe
CBSA3U U
B3aMMOOENCTBUS,
9HepreTuka,
1. OKVCTNTENBHO- 3 1 6 Konnoksuym
BOCCTAHOBU-
TeNbHbIE
npoLecchl.
AMNHOKUCNOTDI.
MNenTnapbl.
NOAroTOBKA K KONNOKBUYMY
Tema 2. [entnabl
2. : ) 2- Konnokeuym
Benkw. 3 3 6 onnoksny

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 8494313419 5AE
CtpaHnua 11 n3 23. 111 yHlf[

S OEMALIGH



Mporpamma oncumnnnmHel "Broxmumms"; 31.05.01 NleyebHoe aeno; OOUEHT, K.H. MaHeesa J1.A. , accucteHT, 6.c. N3oTtosa E. L. , OOUEHT, K.H.
WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

dopmbl
Hene- Buabl Tpyno- K 0:1% ons
N Paspen Ce- ns CaMoCTOSITeNIbHOM eMKOCTb| o
AVCLMMNNHBI MecTp| ceme pa6ortbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paboTbI
MOAroToBKa K KONNOKBUYMY
Tema 3.
HyknenHoBble
3 KWUCNOTbI. 3 | 45 6 |Konnoksuym

CnoxHble 6enku.

noaorotToBka K KOJINOKBUYMY

5 [Konnoksuym

Tema 4.
4. depMeHTbI. 3 |99
KoHTponbt
NOAroTOBKa K KOHTPONbHON paboTe 5 |Has
paboTta
MOAroTOBKa K KOHTPONbHOM paboTe
Tema 5.
ButamuHbi. KOHTDONBH
5 Xummnyeckas 3 6, 6 |Has P
" lcurnannzaung B 10-11 aboTa
opraHusme: P
FOPMOHbI.
Tema 8. Yrnesonbl
n nx
6uonormnyeckas
ponb.MeTtabonuam, i QAroTOBKa K KOMNIOKBUYMY
8. cDyHKLIMN 3 |8 12,1§°r‘8 4  |Konnoksuym
meTabonuama.

O6MeH yrneBoos.
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Hepe- Bugbl Tpyno- Kg’;%‘g:' g
N Pasnen Ce- | nsa camocCTosTeNIbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYeHTOB yacax) pa6oTLl
NOAroTOBKA K KONIOKBUYMY
Tema 9. Jlunngpl.
MembpaHbl.
9. |TpaHcnopTHbIE 4 1 4  |Konnoksuym
npouecchl Yepes
MeMbpaHbl.
NOAroTOBKA K KONIOKBUYMY
Tema 10. Xumus
10.|yrneBonoB. ObmeH| 4 1 6 |Konnoksuym
yrnesonoB
NOAroTOBKA K KOJIMOKBUYMY
Tema 11. ObmeH
11. AMNNIOB. 4 | 24 10 |Konnokeuym
NOAroTOBKA K KONOKBUYMY
Tema 12. ObmeH
12.|6enkoB n 4 | 49 6 |Konnoksuym
aMNHOKMNCNOT.

PernctpaumoHHbin Homep 8494313419
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Hepe- Buabi Tpyno- Kg’;%‘;:'ﬂ
N Pasnen Ce- ns caMoCTOsATeNIbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAEHTOB yacax) pa6oTLl
NOAroToBKa K KOMNOKBUYMY
Tema 13. ObmeH
13.|HyKNnenHoBbIxX 4 6 10 [Konnokeuym
KMUCNoT.
NOAroToBKa K KOIMOKBUYMY
Tema 14.
BuotpaHcdopmauys
14.\n meTabonuam 4 8 5 |Konnoksuym
TOKCUYHbIX
BELeCTB.
NOAroTOBKA K KOMNOKBUYMY
Tema 15.
15.|MuHepanbHbI 4 11 5 [Konnoksuym
obmeH
MOAroTOBKa K KOHTPONbHOM paboTe
Tema 16. KoHTponbr
16.|{[TurMeHTHbIN 4 |15-16 5 |Haa
obmeH paboTta
Tema 17. NOAroTOBKA K KOHTPONbHOW paboTe S
PeweHne P
17. 4 118-19 5 |Hag
npuknagHbIx abora
3agau. P
Ntoro 94

5. O6bpa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

OcBoeHre ancumninHbl "Broxmmmna" ocylecTBnaeTcsa Yepes UCnosib30BaHne TPaanUNOHHbIX
(nexummn, NpakTUYecKne 3aHATUS) U MHHOBALMOHHbBIX 0bpa3oBaTtenbHbIx TexHonoruii (pabota B 90P),
aKTUBHbIX N UHTEPAKTUBHbIX (POPM MNPOBEAEHNS 3AHATU: U3NOXEHNE NEKLMOHHOIO MaTepuana c
aneMeHTaMun guanora, 06CcyXaeHus, NCNonb3oBaHNe MyNbTUMEONAHbIX NPOrpPamMM, NOAroToBKa u
BbICTYMN/IEHME CTYOEHTOB C A0KNanamMu Ha KONoKBMyMax no NpensioXeHHOM TeMe C HarnsaHbIMK
mMaTtepuanamu: pucyHkamm, gootorpadousimm, Tabnuuamm, rpagoukamMm, guarpammamm, CXxemamu,
mMeunadpannamu, ayamo- n sugeomartepuanamu.

MpoBoamnTcst 06cyXaeHne akTyanbHbIX TeM, pa3bop KOHKPETHbIX CUTyauniA.
3yyeHne ancunnnmHbl "buoxnmma” Bknoyaer:
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- NocelleHe BCex BUOOB ayAnTOPHbIX paborT;

- YyTeHne CTyaeHTaMn PpeKOMeHA0BaHHON NMTepaTypbl M YCBOEHNE TEOPETMYECKOro MaTepuana
OVNCUMNIVHDI;

- pabota B SOP (KdY);
- paboTy C UCTOYHMKaMK VIHTEpHET;
- NOArOTOBKY K pasnnyHbIM 0OpMaM KOHTPONS (AoMallHee 3aaaHne, KOHTPOMbHbIE paboTbl, OTYETDI);

- BbINOMHEHNE KOHTPOSbHbIX paborT;
- NOAroTOBKA K UTOrOBOM (DOPME KOHTPONS - 3a4eTy, 9K3AMEHY.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITE/IbHOW paboThbl CTYAEHTOB

Tema 1. Buoxumusa Kak Hayka. OCHOBbI XUMUN: MEXaTOMHbIE CBAA3N U B3aMMO0eNCTBUSA,
9HepreTuka, oKMCnnTenbHO-BOCCTaHOBUTEJIbHbIE MNMpoLLeCChl. AMuHoOKuMcnoTobl. NMNentTnabl.

Konnoksuym , npyMepHble BONPOCHI:

1. AMUHOKMCNOTbI, X Bronormnyeckne PyHkummn. 2. Tunbl ammHokncnoT. OCHOBHbIE CBOCTBA
ammHokumenoT. 3. Knaccudukaums aMMHOKMCNOT, NOAroToBUTb Tabnuuy (Knaccel aMMHOKUCAOT, MO
panukanam, no nofsipHOCTW, 04HO BykBEeHHOe U1 Tpex BykBeHHOoe 0603Ha4YeHne, pacTBOPUMOCTb,
3apsif, NONSIPHOCTb, 3aMeHMMble/He3aMeHnMbIe). 4. DYHKLUMM aMUHOKUCTIOT, 0O BSCHUTL U
HapucoBaTb obpa3oBaHme nenTuaHom cesaun. 5. CTpykTypa aMnMHOKUCNOT. D- n L-aMUMHOKUCNOTHI. 6.
CaoiicTBa 1 reoMeTpumsi NenTUAHON cBaA3n 7. PyHKUUN aMUHOKNCNOT (aMUHOKUCNOTbI, Kak
NpenwecTBeHHNKM BUONOrnYeckn-akTnBHbIX Monekyn) 8. CTpykTypa 1 ceoiictea Boabl. 9. Tunbl 1
CBOMCTBA KOBaneHTHbIX cBA3en 10. Tunbl 1 CBOMCTBA HE KOBANEHTHbIX B3anMonencTeuini 11.
KayecTBeHHble peakummn Ha cneundpuyeckmne rpynnbl 6€1KoB 1 aMUHOKUCNOT

Tewma 2. Nentnabl. Benkw.
Konnoksuym , npumepHble BONPOCHI:

1.Mentuabl 2. MeToobl pasneneHns n ngeHTMuKaumm aMMHOKUCIOT 1 nenTnaos. 3. benku. 4.
CtpykTypa 6enkos. 5. lMepBuyHasa cTpyktypa 6enkos. 6. BropuuHas cTpykTypa 6enkos, a-cnupanb,
B-KOHbopMaLums, konnareHHoBas cnvpanb. 7. TpetuyHas cTpykTypa 6enkos 8. CtpykTypa VHcynmnHa
9. CtpykTtypa NemornobuHa n MuornobuHa 10. CtpykTypa n xapaktepuctmka MIMMyHornobynmHos

Tema 3. HyknenHoBble KMCNoTbl. CNoXHble 6enku.
KonnokeuyMm , npumMepHbie BONPOCH!:

1. YeTBEpTUYHAS CTPYKTYpa 6enkoB (roMo 1 retepoMepHble benkn). 2. OnuromepHbole 6enku.
Knaccudbukaums 6enkos (No qoyHKUMUSM, MO CTPOoeHuto). 3. Tunbl cTabnnmnanpyowmnx cea3en. 4.
du3nko-xmMmnyeckme ceoincTea benkoB 5. 13oanekTpuyeckas Touka 6enkos, cBoictea B6nmau pl 6.
OCHOBHblE METOAbI BblAENEHMS, (OPAKLMOHNPOBAHNS U N3YyHEHMS Pa3MEPOB U HOPMbl HENKOBbIX
monekyn 7. Buabl a30TuCTbIX OCHOBaHui 8. CTpykTypa u Hykneotnaa 9. lNepeuyHas cTpyktypa
HyknenHoBbix kncnoT 10. Ces3n ctabunnanpytowme NepBnYHbIA U BTOPUYHbIA YPOBEHb YKNAOKM
HYKNenHOoBbIX Kucnot 11. Yknagaka HyKNnemHoBbIX KACNOT OT OL4HOM LIenoYkn 40 XPOMOCOMbI 12.
Otnnung OHK ot PHK

Tema 4. depMeHTbI.
KonnoksuyM , nprMepHble BOMPOCHI:
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1. Knaccbl qoepMeHTOB, CBOMCTBA, NpuMepbl 2. [pocTble N CNoXHble PepMeHTbI. 3. AKTUBHbIN 1
annocTepuyeckmin LeHTpbl pepMeHToB 4. CTPyKTypa akTUBHOIO LieHTpa dpepmeHTa 5. MNMoHaTtng
KOPepMEHT 1 npocTeTnyeckas rpynna, npumepsl 6. MexaHnambl LeACTBUS (PEPMEHTOB 7. BnngHue
(0aKkTOPOB Ha aKTUBHOCTb (pepMeHTOB 8. EONHULLI akTUBHOCTM cpepMeHTOB. 9. lNoyeMy cbepMeHTbl
XenyOoo4YHO-KMWEYHOro TpakTa CUHTE3MpyoTCa B Buae 3aumoreHos? 10. [peactasneHne o
HEKOHKYPEHTHOM MHIMOMpoBaHUN hepMeHToB, NpuBeauTe npumepsbl. 11. B 4yem 3aknioyaetcs
nenctene gerngporeHas? MNpueennte npumepbl 12. Perynaumsa akTMBHOCTA (OEPMEHTOB MO
npvHUmMny obpartHoi cA3n. 13. Kak NocTpoeH 1 oyHKUMOHUPYET akTUBHBIA LEHTP hepMeHTOB. 14.
KakoBo 3HayeHue anbha-ammnasbl 1 caxapasbl 4ns NUeBapeHna?

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

Mo npencTaBneHHbIM AaHHbIM BbinonHuTe: 1. MoCTpoeHe KUHETUYECKOI KPUBOI B MPSIMbIX
KoopaunHaTtax 2. [ocTpoeHne KMHETUYECKON KPUBOIA B ABOVHbIX 0BpaTHbIX KoopamHatax 3. Ykaxurte
MaKCUManbHy CKOPOCTb peakumn 4. Ykaxumte Km 5. Ykaxute HavanbHyto CKOPOCTb peakuun 6.
Paccuntaiite CKOpoCTb peakumu, Npu 3aaHHOR B YCNOBUM KOHLEHTpauun cybetpata 7. OTeBeTbTe
Ha BOMPOC BbilNa NN KMHETUYECKas KprBas Ha NnaTo HacblweHus. 8. Onpeaenvte Tvn
nHrmbnposaHmus 9. MNpueennTe NPUMepPbl peakuuii, CornacHo NonyYeHHoMy Tuny nHrmbrnposaHus 10.
PaccunTaiite akTMBHOCTb doepMeHTa

Tema 5. ButamuHbl. XuMuyeckasi CATHanu3auus B OpraHu3Me: ropMoHbl.
KoHTponbHas pabota , npuMepHble BOMPOCHI:

1. Ha3oBWTe BMTaMuMHbI, B COCTaB KOTOPbIX BXOAMUT aToM cepbl 2. CTpoeHune n buonornyeckas ponb
ButammHa A 3. ButamuH A 1 dootoxmmmnyecknin akT apeHuns 4. Hto nexunt B OCHOBE Ka4yeCTBEHHOM
peakumm Ha ackopbuHosyto kucnoty 5. ButamnH Be. Kakune ele HasBaHus CywecTByOT Y 3TOro
BUTaMuHa. Hanvwute popmyny. Hazosute ero akTmBHyto oopmy. Kakosa ero buonoruyeckas poneb.
NcTouHmkm n cyTouHas notpebHocTb BuTamMmHa Be. KnnHuyeckne nposiBneHnst HeLoCTato4HOCTH. 6.
CtpoeHune n bronormyeckas posnb xonmHa (ButammHononobHoe BewecTso) 7. CTpoeHne 1
6uonorunyeckas ponb youxmHoHa (ButammHononobHoe BewecTso) 8. CTpoeHne n bruonornyeckas
posnb nunoeson kucnotol 9. donatHag nosywka 10 BHyTpeHHMA n BHewHW doakTop Kacna

Tema 8. Yrnesoabl u ux 6uonoruyeckas ponb.Metabonusm, cpyHkumm metabonmama. O6meH
yrneBsonoB.

Konnoksuym , npyMepHble BONPOCHI:

1. 'nnkonuna. Perynauusa rnvkonnsa. 2. [NleHTo30gpocartHbli NyTb OKUCNEHWS MOKO3bl U ero
bvonoruyeckoe 3HaveHve. 3. BpoxeHne: MonoyHokMcnoe, cnuptosoe. 4. Metabonnam ataHona.
Tokcuyeckne agochekTbl MeTabonmama ataHona. AapobHoe okmcneHne yrnesonos. 5. OkucnutenbHoe
nekapbokcnnnpoBaHme NMPOBUHOMPaLHOM KMCNOTbl. 6. MNupyBaToernaporeHasHbiii KOMNeke. 7.
Limkn TprkapOOHOBLIX KMCMOT U ero 3HavyeHne B npoueccax karabonuama n aHabonmama. 8. CnHtes
rMOKO3bl B OpraHname - raokoHeoreHes. 9. Perynaumsa rnokoHeoreHesa. 10. MutoxoHapum,
cTpoeHne membpaH. [bixaTenbHas Luenb 1 ee KOMNoHeHTbl. 11. OkmucnntenbHoe
hoccpopunuposaHue. NpencraBneHne 0 MexaHM3mMax ConpsXeHns 61UoNorMyeckoro OKUCNEHNS 1
hocchopunnpoBaHns B apixatenbHom uenu. 12. TpaHcMeMbpaHHbI NOTEHLMaN NOHOB BOAOPOAA Kak
hopma 3anacaHuns aHepruun. Perynaums obixatensHown uenu. 13. HrmbuTopsl
9NEKTPOH-TPAHCMNOPTHON LENn 1 OKUCANTENBHOrO ChOCHOPUNNPOBAHNS: POTEHOH, BapbuTyparThi,
umaHua, MoOHoOKCUA yrnepona, AuKyMapuH, rpaMmunaud A. 14. QHepretudeckas xapakrepucTmka
aspobHoro n aHaspobHoro pacnana yrnesonos. ObpasoBaHmne Tenna B NOKoe; hakTopsbl, BAMSOWME
Ha TennoobpasoBaHune n noTepto Tenna. nukoreHonns. CMHTE3 rmkoreHa, rnmkoHeoreHes. 15.
Perynauns rnukoreHonnsa u rnnkoHeoreHesa. 16. ['nukoreHosbl. 17. Liukn Kopu. 18. MexaHn3mbl
KOHTPONS KOHUEeHTpaumm rniokosbl B Kposu. CaxapHas kpmeas. 19. Cekpeumnsa nHcynmHa.
"'Mnornukemns, runeprankemMms: NPUYNHLI, cuMnTombl. CaxapHoii anabet. 30. ['noko3ypus. Obwue
NPUHUMNbI PErynaunm yrneBogHoro ooMeHa. BnvsHue nHcynmHa u rniokaroHa Ha Metabonmnam.

Tema 9. Jiunuapbl. Mem6paHbl. TpaHCMOPTHbIE NPOLLECChI Yepe3 MeMOpaHbl.
KonnoksuyM , npuMepHble BONPOCHI:
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1. Jlnunnabl, obwme ceoincTBa 1 nx bronormyeckas posnb. 2. MembpaHbl. TpaHCNOPTHbIE MPOLECCHI
yepe3 MeMbpaHsbl. 3. CTpoeHne 1 CBONCTBA XMPHbIX KUCNOT. 4. HacblWweHHbIE N HEHACbILWEHHbIE
XUMpPHble KMCNOoThl. 5. Knaccndpoukaums, nsoMepust n CTpyKTypa HeHaCbIWEHHbIX XXUPHbIX KUCNOT. 6.
HesameHnMble XMpPHbIE KNCNOTbI. DilKo3aHouabl: NpocTarnaHanHbl, TPOMOOKCaHbI, MPOCTaALMKINHDI,
nerikoTpueHsbl 7. Knaccudmkaums nunmnos. CTpykTypa, CBONCTBA M pacnpoCTpaHeHne B Npupoae
OCHOBHbIX NMpeacTasuTenen aunnrnmuepmuHoOB, BOCKOB, doocdonnnungos (rnnuepodooconnmnoos,
chrHrohochonunnaoB), rMMKOCUHIONMNNAOB (Lepebpo3naos, raHrMMo3naos), CTEPOMLOB
(CTEpUHOB, XeN4HbIX KACNOT, CTEPONLHbIX FOPMOHOB). 8. JIMnonpoTeunHbl: knaccudukauuns, 3Ha4eHme
B pa3BuUTMM atepocknepo3a. 9. buionornyeckne membpaHsbl, x CTPyKTypa u pyHkummn. Ponb nunnpoos,
6enKoB 1 YrneBoAcoAepXalmx COeAUHEHWNIA B NX opraHn3aumn. Muuennbl n nMNOcoMbl. XMMnyeckas
reTeporeHHoOCTb PochoNnnMaoB MeMbpaHbl. XONecTepuH B CTPYKType MeMbpaH. Mukonunnapi.
DU3NKO-XMMUYECKME CBONCTBA OBOMHON hocchonnnmaHoin MembpaHbl (MPOHNLLAEMOCTb,
JNHAMUYHOCTb, aCUMMETPUYHOCTb, 3aMKHYTOCTb). 10. TpaHCNOpTHbIE NpoLecchl Yepes
MeMOpaHbI:NacCUBHbIV U aKTMBHbIA TpaHCMNOPT. Buabl nepeHoca BEWeCTB 1 CUTHAN0OB Yepes
MembpaHbl. 9k30unTo3 1 aHaouMTo3 11. Kakme coeonHeHns otTHocATCS K nunuoam? Yto sensetcs
OCHOBOW Knaccudukaumm nunugos? 12. [lainte xapakTepUCTUKY OCHOBHbBIM (OU3NKO-XUMUYECKUM
cBoncTBam xupoB. 13. HYTo Takoe NogHoe YNCAOo 1 ANs Yero ero NnpuMeHaT? Hanvwute peakumio
npucoeanHeHns noga K nuHonesom kucnote. 14. Kakosa cTpykTypa dpoocponmnmoos 1 nx ponb B
CTPOEHMUN 1 MPOHNLLAEMOCTUN KNETOYHbIX MeMbpaH? 15. B yeM oTanymne npocTbiX MMNML0B OT
CNoXHbIX? 16. KakoBa knaccugomkaums HeOMbINSEMbIX NIMNNG0B?

Tema 10. Xumus yrnesopoB. O6mMeH yrnesonos
KonnoksuyMm , nprMepHble BOMPOCHI:

1. [nukonuna. Perynauunsa rnnkonusa. 2. lNeHtosodocdaTHbli NyTb OKUCNIEHNS THOKO3bl U €ro
buonoruyeckoe 3HadveHue. 3. bpoxeHune: MonoyHokucnoe, cnuptosoe. 4. Metabonnam ataHona.
Tokcunyeckne adhdekTbl MeTabonnama ataHona. AapobHoe okucneHue yrnesonos. 5. OkmcnntenbHoe
nekapbokCcMNMpoBaHne NMPOBUHOIrPaaHON KUCNOoThl. 6. MpyBaTaernaporeHasHblii KOMMIneke. 7.
Limkn TprkapOOHOBbIX KMCMOT U €ro 3Ha4yeHne B npoleccax katabonuama n aHabonmama. 8. CnHTes
rNOKO3bl B OpraHuame - rinokoHeoreHes. 9. Perynauns rmiokoHeoreHesa. 10. MutoxoHaopun,
cTpoeHne MembpaH. [bixaTenbHas Lenb 1 ee KOMNoHeHTbl. 11. OkmucnntenbHoe
poccpopunuposaHue. MNpencraBneHne 0 MexaHM3Max ConpsiXeHns 6UONOrMYeckoro OKUCNEHNS 1
doocgopunnpoBaHms B AplxatenbHoi uenun. 12. TpaHcMeMbpaHHbIi NOTeHUMan MOHOB BOAOPOAa Kak
hopma 3anacaHus aHepruun. Perynsums obixatenbHoi uenu. 13. HrmbuTopsl
3NEKTPOH-TPAHCMNOPTHOM LEN 1 OKUCINTENBHOrO GhOCPOPUNNPOBAHNS: POTEHOH, BapbuTyparThl,
unaHmna, MOHOOKCUA yrnepona, AuKyMapuH, rpamMmunaud A. 14. SHepretudeckas xapaktepucTmka
aspobHoro 1 aHaspobHoro pacnana yrnesonos. ObpasoBaHue Tenna B NOKOe; 0akTopbl, BANSOWME
Ha TennoobpasoBaHune u notepto Tenna. nukoreHonns. CMHTE3 rMKoreHa, rnMkoHeoreHes. 15.
Perynsauns rnukoreHonusa v rnvmkoHeoreHesa. 16. [ nukoreHosbl. 17. Liukn Kopu. 18. MexaHnambl
KOHTPONS KOHUEHTpaLumm rniokodbl B Kposu. CaxapHas kpmeas. 19. Cekpeumnsa nHcynmHa.
"Mnornukemns, rmnepriankemMms: NPUYMHbl, cuMntTombl. CaxapHolii anabet. 30. [noko3ypus. Obwue
NPUHLMNbI PErYNALMM YrNeBoaHOro obMeHa. BnvsHne nHcynmHa u rniokaroHa Ha Metabonmnam.

Tema 11. O6MeH NUNUO0B.
Konnokeuym , npumepHble BONPOCHI:

1. Knaccudpukauusa nunngos. 2. Hanuwwurte gpopmynbl TMNnA0B Kaxaoro knacca. 3. [Noyemy
BO3HMKaET runepkeHoHemna? MNpwn kaknx ycnosusax? 4. Ponb JT B 06MeHe XMpoB 1 xonectepurHa. 5.
[Mpenenbl 3MEHEHN KOHLLEHTPaLUUN XNPOB 1 XOnecTeprHa B KPOBWU B HOPME 1 MpY nNaTonoruu. 6.
HanuwwuTe peakumio BocctaHoBneHUs keto-aumn-S-Allb B okcu-aumn-S-Allb. ['oe npoTtekaer ata
peakunsa? 7. Paccuntante konnyectso AT® , cuHTe3mpyemoe npu noiHOM OKUCNEHWUW KanpoHOBOWA
kncnotbl oo CO2 n H20. 8. KakoBo 6uonormyeckoe 3HavyeHve pacnaga nunuaos? Kakue qoepMeHThbl
NPVMHUMAIOT y4acTue B pacnane dpocpatmnnos? 9. Kaknum obpasom LITD npnHumaet yyactue B
cuHTese cepuHgocdatnaa? lNMpreenute ypaBHeHNs peakumi ¢ ykasaHmem pepmeHTtos. 10.
AHabonnsm nnmaoos.

Tema 12. O6MeH 6enkKoB U aMUHOKUCNOT.
Konnokeuym , npumepHble BONPOCHI:
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1. MeTtabonumam, doyHkuun metabonmnama. 2. lNMoHATma: aHabonmam n katabonumam. 3. ATD kak
YHUBEpCanbHOe Makpoapruyeckoe coegmHeHme. 4. lNepesapveaHne yrnesonos B
Xenyno4yHO-KMIWEYHOM TpakTe: qoepMeHTbl, Xxapaktepuctuka 5. 'Y T-peuentopbl U nepeHoc
rMoKo3bl Yepe3 MeMbpaHbl. 6. Obwas cxema katabonuama yrnesonos 7. Obwas cxema aHabonmama
yrneesonoB 8. Katabonmam rnioko3sbl, PYHKLMN OKUCIMTENbHbBIX MPEBPAaLEHNIA FMoKO3bl. 9.
AHa3pOobHbI 1 a3pobHbI pacnag yrnesonos. 10. CBoboaHOe okncneHne. AKTUBHbIE (OOPMb
Kucnopoaa.

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

1. HykneoTtnabl 1 Hykneo3ungel 2. Hykneasbl 3. NepeBapriBaHne 1 BcacblBaHWE HYKNENHOBbBIX KACNOT
B XKT 4. CMHTE3 NYypPUHOBbIX HYKNeoTnaos 5. CUHTE3 NMPUMUANHOBLIX HYKNeoTnaoB 6. CUHTE3
Lne30KCUprboHykneoTnaoB 7. Pacnan nypvHOBbIX HykneoTnaoB 8. Pacnan nnpuMnMaNHOBBIX
Hykneotnaos 9. HapyweHne obMeHa NypuHOBBLIX U MEPUMUANHOBBIX HyKneoTnaos 10 .9kcTpekums
KOHEYHbIX MPOAYKTOB NPOAYKTOB 0OMeHa HyKneoTnaoB

Tema 14. BuotpaHccopmauus 1 MeTaboIM3M TOKCUYHbIX BELLLECTB.
Konnokeuym , npuMepHble BONPOCHI:

1. BrioreHHble AMUHBI 2. MexaHn3m aekapbukcunmpoBaHns 3. XapakTepuctuka OCHOBHbIX aMUHOB 4.
Obe3BpexrBaHNe buoreHHbIx aMnHoB 5. Peakuun brnotpaHcdopmauumn nepeoro tuna 6. Peakuun
6uoTtpaHcgopmaumm Btoporo Tnna 7. MAO 8. JAO 9. PacyeT n 3Ha4yeHne KOHLEHTPALMOHHOIO
nupekca 10. MNyTn n cnocobbl BblBEAEHNS TOKCUYHBIX BEWeCcTB M3 opraHuama 11. depMeHThl
buoTtpaHcgopmaummn. 12. TokcnyHble BewecTea. Knaccudpukaumm.

Tema 15. MuHepanbHbI 06MeH
KonnoksuyM , npuMepHble BONPOCHI:

1. @DyHKUMU MUHMpPanbHbIx BewecTs 2. Ponb Kanbums 3. Ponb dpocdpopa 4. Perynsuns obmeHa
kanbums n goocpopa 5. Ponb Heatpus 6. Ponb Kanua 7. Ponb VMloga 8. Ponb CeneHa 9.
BonHo-MuHepanbHblii 06MeH. Perynsaums. 10. Ponb Marius u MapraHua, kak agopekTOpHbIX
monekyn 11. MaTonormm npu HapyweHnun MMHepanbHOro obMeHa.

Tema 16. MurMmeHTHbIN OOMEH
KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. CTpyKTypa v xapakTepucTnka BaxHenwmx nurmeHTos 2. buocnHTes remornobuna 3. Lerpagaums
remornobuHa. 4. HapyweHns cnHTesa remornobura 5. CepnosuaHas aHemust 6. ObmeH bunmpybunHa
7. MNokazartenn HopMbl copepxaHus bunnpybuHa 8. HannwmTe nocnenoBaTenbHOCTb peakuni
metabonuama bunmpybuna. 9. N'nepbunnpybuHemus 10. Xentyxu. Knaccmdgoukaums Xentyx

Tema 17. PewueHune npuknagHbiX 3apad.
KoHTponbHas paboTta , nprMepHblie BONPOCHI:

1. Yyawmmncsa nonyyaet pacyeTHble 3a4a4m ans noaroToBKW pacTBOPOB 1 cped. 2. [LonxeH 3Hatb
3HAYEeHMS KOHLEHTPaUNiA OCHOBHBIX MapKePHbIX BUOXMMMYecknx nokasartenei. 3. Ha ocHoBaHum
MONYYEHHBIX KNMUHNYECKNX OaHHbIX caenatb NPeanoioXXeHNs O HAPYLEHUSX YrNeBOAHOro obmeHa 4.
Ha ocHOBaHMM NONyYEHHbIX KNMHUYECKMX OaHHbIX caenaTb NPeanonoXeHNs O HapyLEeHNSX
6enkoBoro obmMeHa 5. Ha oCHoBaHMM MNONYYEHHbIX KNTMHUYECKMX OaHHbIX caenatb NpeanonoXeHns o
HapywWeHNsX MUHUPanbHOro obMeHa 6. Ha 0CHOBaHUM NONyYeHHbIX KTMHUYECKMX OaHHbIX CoenaTtb
NPELNONIOXEHUS O HAPYLWEHUSX MUIMEHTHOrO 0bMeHa 7. Ha 0CHOBaHUM NONYYEHHbIX KITMHUYECKNX
OaHHbIX caenaTtb NPeanonoXeHns 0 HapyLWeHNsX NMnuaHoro oomMeHa 8. CymeTb NpeacTaBnTb 00LWYHO
cxemy katabonuama/aHabonnama OCHOBHbIX Fpynn coeanHeHni 9. BoiBecTn cyMmapHoe ypaBHeEHUE
N3pacxof0BaHHbIX CybCTPaTOB 1 NONMyYEHHbIX NPOOYKTOB A5 OCHOBHbIX OMoxmummnyeckux nyten. 10.
YucneHHo paccumTtaTtb oepMeHTaTUBHYIO aKTUBHOCTb, MO NPEACTaBNEHHbIX AaHHbIM.

Utorosas cpopma KOHTpons
3ayerT (B 3 cemecTpe)
UtoroBas cpopma KOHTpons
9K3aMeH (B 4 cemecTpe)

MpuMepHbIe BONPOCHI K MTOrOBOV (DOPME KOHTPONS
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Bonpocsl K 3a4eTy:

1. AMMHOKMCNOTBI, UX Brionorudeckne pyHkumn. Tunbl aMmHoKMCNoT. OCHOBHblE CBOMCTBA
aMUHOKUCNOT.

2. KayecTtBeHHble peakummn Ha cneuuguyeckme rpynnbl 6ENKOB 1 aMUHOKMUCIOT.
3. MNepBunyHas cTpykTypa benka, Tunbl CBS3ei

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

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

6. CBoiicTBa 6€NKOB: PaCTBOPUMOCTb, N303NEKTPUYECKAs ToUKa, AeHaTypaums U peHaTypaLums.
OCHOBHble METObI BblAENEHNS, (OPAKLMOHNPOBAHUS N N3YHEHNS Pa3MEPOB 1 HOPMbl BENKOBbIX
MOJEKy.

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

8. Xapaktepuctuka IMMyHOrnobynmHoB, NHCYNNHa.

9. Xapaktepuctuka MiMmyHornobynmHos, remornobuHa, MmornobumHa, gocdonpoTenHOB.
10. Bnabl HyKNEenMHOBbIX KMCNOT 1 MX OCHOBHbIE QOYHKLIN.

11. Hykneoanabl n Hykneotuabl. Linknnyeckme Hykneotnabl. HykneoTmaoHble KOEPMEHTbI 1
NepPeHOCHUKN COeANHEHNIA, UX OCHOBHbIE TUMbI.

12. Onwvro- n nonuHykneotngpl. CtpyktypHas opraHmsaums OHK. Oenatypaumns, peHatypauns OHK.

13. benkun-I McToHbI 1 CTPOEHNe xpoMaTuHa.
14. OcHoBHble Buabl PHK, nx doyHKLUMM 1 nokannsauuns B KneTke.

15. Knaccudpukaums n HomeHknatypa doepmeHToB. CneundunyHoCcTb OeACTBUS (PEPMEHTOB.
N3odepMeHTbl (M303UMbl). MynbTU(DEepMEHTDI.

16. CTpoeHne coepMeHTOB. AKTUBHbIV LIEHTP pepMeHTa. ANnocTtepnyeckui LeHTp.
17. MexaHn3m nencrems qoepMeHTOoB.
18. KnHeTtunka pepMeHTaTuBHbIX peakumnii.

19. OcHOBHble CcBOWCTBA (PEPMEHTOB, BIMSAHNE HA CKOPOCTb (PePMEHTATUBHbIX peakuunii
Temneparypbl, pH-cpeapbl, akTMBaTOPOB, MHIMOUTOPOB.

20. Perynsauns aktuBHocTU cpepmeHToB. OnpeneneHne akTMBHOCTU (OEPMEHTOB.

21. ButamuHbl. Obwee NoHsATUE 0 BUTAMUHAX, knaccudovkaums, buonornyeckas ponb BaXXHERWmX
npeacTaBuTenein BUTaMMHOB. MMNOBUTAMMHO3bI, aBUTAMUHO3bI, TMNEPBUTAMUHO3bI.

22. KayectBeHHOe peakunu onpegeneHus sutamudos A, 11, B2, B12, PP, C. KonnyectBeHHoe
onpegeneHune sutammHa C B Moye

23. TopMOHbl. MexaHu3Mbl AeicTBMS FOPMOHOB. XMmMYeckasi npupoaa 1 gouaunonormyeckas posb
BaXKHENWMX FOPMOHOB, UX POSb B PErynsiuMm obMeHa BELLECTB.

24. ['opMOHbI rmnotanamyca v runodgousa. ['opmMoHbl NoaXenyno4yHom Xenesbl. [ OPMOHbI WMTOBMOHOWN
N napawmToBnaHbIx Xxenes. Mukcenema. ['mno- n runepTnpeos.

25. ['opMOHbI Haano4Ye4yHnkoB. bonesHb AnaucoHa. ['mraHTnam. KapnmkoBocTb. [10110Bbl€ FOPMOHBI.
Helpomeonatopbl. 9iko3aHoMabl.

26. XMMN4YeCKuUin cocTas 1 CBOMCTBA YrieBoa0B.

27. MoHocaxapwibl, MX U3oMepusi 1 KOHcpopMauun. BaxHelwmne npencTaBuTenm MoHocaxapuaos,
NX CTPYKTYpa, CBOWCTBA U pacnpocTpaHeHne B NpMpoae.

28. 'uko3nabl. Onurocaxapuibl, X CBOMCTBa K Bronornyeckas ponb. Monmcaxapuapl. BaxHenwne
npencrasutenu. [ pynnbl KPOBU, aHTUreHbl SPUTPOLINTOB.

29. MNoHATUS: aHabonmam n katabonuam. ATD kak yH1BepcanbHOE MaKpO3Prmyeckoe CoeMHEHNE.
O6meH yrneBooB. [lepeBapviBaHve YrneBoLOB B XeNyL0YHO-KMWEYHOM TpakTe: (OEPMEHTI,
xapaktepucTmka

30. Nukonna. Perynauuns rnnkonusa.
31. MeHTO300h0OCHAaTHBIA NyTb OKUCNEHNS MIOKO3bI U €ro BONOrnyeckoe 3HavYeHme.
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32. bpoxeHune: MonoYHoKMcNoe, cnupTtoBoe. MeTtabonuam ataHona. Tokcunyeckne adodekTbl
meTabonuama aTaHona.

33. OkucnutenbHoe nekapbokcunmpoBaHne NMPOBUHOIrPaLHOM KMCNoThl. MNupyBaToernaporeHasHbi
KOMMJEeKC.

34. Lnkn TpukapboHOBLIX KUCMOT 1 ero 3Ha4eHue B npoueccax katabonvama n aHabonunama.
35. CrHTE3 rMIoKO3bl B OpraHvuame - rokKoHeoreHes. Perynsuus rnokoHeoreHesa.

36. MuToxoHApWK, cTpoeHne membpaH. [pixatenbHas Lenb 1 ee KOMNOHEHTbl. OKMCNnTENbHOE
hoccopunupoBaHme. Perynsums apixatenbHow uenu. VIHrmbutopbl NeKTPOH-TPAHCMOPTHOM Lenu 1
OKMCNNTENBHOrO hOCHOPUNNPOBAHUS: POTEHOH, HapbuTypaTthl, LmaHua, MOHOOKCHL, Yyrnepoaa,
OUKYMapWH, rpaMuumnamnH A.

37. nuKoreHonmna. rnmKoHeoreHes. PerHFILI,VIFI rMUKOreHonn3a un rnmkoHeoreHesa. [ nMkoreHossl.

38. MexaHn3Mbl KOHTPONS KOHLEHTpaLMK Ftoko3bl B KpoBu. 1Y T-peuentopbl U NepeHoC roKo3bl
yepe3 MembpaHbl. CaxapHas KpuBasi.

39. Cekpeums nHcynuHa. M'mnornmkemns, rmneprankeMmns: MPUYnHbI, CMMNTOMbl. CaxapHblil anaberT.
[ nokosypus.

40. O6wme NpUHLUMNbI PErynaunn yrneBoaHoro obmeHa. BnnsiHne nHcynmHa v rniokaroHa Ha
meTabonnam.

MprMepHble BONPOCHI K 9K3aMeHY:

AMUVHOKWNCNOTbI, NX buonoruyeckne dPyHKUNWN. Tunbl aMMHOKUCNOT. KﬂaCCI/ICpI/IKaLI,I/II/I AMMWHOKNCNOT.
3aMeHUMbIE N HE3aMEHUMbIE aMUHOKUCNOTbl. OCHOBHbIE CBOMCTBA aMUHOKMCNOT. Nentnabl. MeToabl
pasneneHna n ngeHTndonkaumm ammHOKMCIOT U NenTuaoB.

Benku. MNepBryHbIA ypoBEHb CTPYKTYPHOM opraHnsaumnmn 6enkoBoit Monekysbl. Tunbl
ctabunuaunpyrowmx ceaseit. CBoiicTea 6enkoB: pacTBOPUMOCTb, U303NEKTPUYECKAs TOYKA,
neHaTypauns n peHatypaunsi. OCHOBHbIE METOAbI BblAENEHNS, (PPaKLNOHNPOBAHNS N N3YYEHUS]
pasmMepoB 1 POPMbl BENKOBbLIX MONEKY.

AapobHoe okncneHue yrnesonos. OkucnntenbHoe oekapboKCMnmpoBaHne NMPOBUHOTPaaHONM
Kucnotbl. MNupysaTaernaporeHasHbli KOMNNEKC.

NvnonpoTeuHbl: Knaccudmkaums, 3Ha4eHre B pasBnTMmM atepockneposa.
["nukonus. Perynauus rnukonumsa.

BropuyHas ctpykTtypa 6enka, ctabnnnsmpytowme cea3un. Tunbl BTOPUYHBIX CTPYKTYP (a-cnvpans,
B-koHpopmMaums, konnareHosas cnupanbs). [JOMeHbI.

TpeTnyHas n YyeTBepTUYHAS CTPYKTYpbl 6enka, ctabunuaunpytowme cessun. MpuHUmnb
knaccudpmkauum 6enkoB. OCHOBHbIE PYHKLMN BENKOB B KIETKE.

OKncneHmne XMpHbIX KNCNOT: akTMBALMNSA XUPHbIX KUCNOT, TPAHCNOPT auunbHOR rpynnbl B
MUTOXOHAPUN (PONb KAPHUTUHA), 3-OKUCNEHNE XMPHbBIX KNCNOT. DHEPreTnka OKUCNEHNS XUPHbIX
Kucnot. Jlokannsaumsa npoueccos pacnaga nMnuaos.

®depmeHTbl. VX ponb B XunBon npupoge. MexayHapooHas knaccmgukaums n HoMeHknaTypa
doepmeHTOoB. CneumgunyHOCTb AencTBMA oepMeHTOB. 30dbepMeHTbl (M303UMbl). MynbTUEpPMEHTbI.

depMeHTaTMBHBIN FMOPONN3 HYKIIEUHOBBIX KMCMOT B XeNyL04YHO-KMIWeYHOM TpakTe. Katabonnam
MYPUHOB U MMPUMUANHOB, KOHEYHbIE MPOAYKTbl pacnana.

["'mnornukemuns, rmneprnnkemMna: npnuHnHbl, CUMNTOMBbI.

CTpoeHne doepMeHTOB. AKTUBHbIN LLEHTP chepMeHTa. BaaumonaeictBue goepMeHTa ¢ cybcTpaTom.
MoHATMSA: KohakTop, KOPEPMEHT, NpocTeTMYeckas rpynna. Ponb BUTAMUMHOB, METaNOB U APYrnX
KOGoaKTOPOB B (PYHKLIMOHMPOBAHUN (OEPMEHTOB. ANNIOCTEPUHECKNIA LLEHTP.

HapyweHne cuHTe3a moyeBor kucnotol. [Noparpa.

MeTtabonmam ataHona. Tokcunyeckme agpdpekTbl MeTabonnama ataHona.

BbuocuHTes xonectepuHa.

HapyweHre katabonnama aMMHOKMCNOT: ankanToHypus, anbbnHM3M, OeHUNKETOHYPUS, NENLIMHOS.
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Ob6wwne cxembl aHabonmama HykneoTuaoB: NUPUMUONHOBBIX U NMYPUHOBbLIX PUBOHYKIEOTUAOB,
B6roCKHTE3 AEe30KCMPUBOHYKNeoTMaoB. Perynsiums 6uocnHTe3a HykneoTuaos.

["'mnornukemuns, rmneprnnkemMns: npmHnHbl, CUMNTOMBbI.

MyTn HeTpanmsauum ammmaka. TpaHcrnopT ammmnaka. buocnHtes MoyeBuHbl. CTexnoMeTpuyeckoe
ypaBHeHMe 06pa3oBaHmst MOYEBUHDI.

7.1. OcHOBHas nuTeparypa:

1. Buoxmmusa gomnoreHesa n oHtoreHesa: Yu. noc. / A.A.HupkuH, E.O.DaH4yeHko, C.B.BokyTb; Nog
obw. pea. A.A.4upkunHa - M.: HAL UHdppa-M; MH.: Hos. 3HaHune, 2012. - 288 c.: un.; 60x90 1/16. -
(Bbicwee obpasosaHue). (nepennet) ISBN 978-5-16-006024-8 - Pexum gocTyna:
http://znanium.com/catalog/product/318147

2. Tutos, B. H. KnuHnyeckas 6MoxmMms XUpHbIX KUCIOT, TMNXA0B U NIMNONPOTENHOB [DNEKTPOHHbIN
pecypc] / B. H. Tutos. - M., Teepb: Tpuapna, 2008. - 272 c. - ISBN 978-5-94789-279-6. - Pexum
noctyna: http://znanium.com/catalog/product/451702

3. OcHoBbl broxumnn: YuebHoe nocobue / T.J1. Ayapman, T.I". 'eHepanosa, .M. CycnsiHok. - M.:
HUL NHdppa-M, 2013. - 400 c.: 60x90 1/16. - (Bbiclee obpasoBaHue: bakanaspuar). (nepenner)
ISBN 978-5-16-005295-3 - Pexum goctyna: http://znanium.com/catalog/product/363737

7.2. [lononHutenbHasa nuteparypa:

1. PoroxwuH, B.B. MNpakTnkym no 6uoxmMmmn [9nekTpoHHbI pecypc] : yuebHoe nocobure.- NeKTpoH.
naH. - CMN6. : Nanb, 2013. - 540 c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=38842

2. Oumuntpues, A. L. Buoxmmns [SnekTpoHHbI pecypc] : YuebHoe nocobue / A. . Oumntpues, E.
L. AmbpocbeBa. - M. : UapaTtenbcko-Toproeas kopnopauus 'Oawkos n K-', 2012. - 168 ¢. - ISBN
978-5-394-01790-2. - Pexum goctyna: http://znanium.com/catalog/product/415230

7.3. UHTepHeT-pecypcCbl:

basza 3HaHuiA no Guonorun yenoseka - http://humbio.ru

Broxummnsa ona ctyoeHToB MEOUUMHCKNX CneunanbHoCTen -
http://tulpar.kpfu.ru/enrol/index.php?id=948

Buknneaus - ceobonHas sHumknoneams - http://ru.wikipedia.org/
M3patenbcteo BioMed Central - http://www.biomedcentral.com
Cant o xumum - http://www.xumuk.ru/encyklopedia/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "Broxmmma” npegnonaraet NCNONb30BaHNE CReayowWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby

PernctpaumoHHbin Homep 8494313419
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Mporpamma oncumnnnmHel "Broxmumms"; 31.05.01 NleyebHoe aeno; OOUEHT, K.H. MaHeesa J1.A. , accucteHT, 6.c. N3oTtosa E. L. , OOUEHT, K.H.
WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucteMe MapatenncTea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKOYAET B ce0S 9NEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nMTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BEpCUm
NepruoanyecknxX n3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMy KONMMYECTBY NPOGUIbHbBIX HAanpasneHnn ¢
cobntoaeHneM BCeEX aBTOPCKUX M CMEXHbIX NPaB.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnMoTeyHo cnucteme "KoHCynbTaHT cTyaeHTa" , BOCTyn K KOTOPOW NpenocTaBneH
CTyAeHTaM. OnekTpoHHas bmubnuoteyHas cuctema "KoHcynbTaHT CTyaeHTa" npenocTaBnseT
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4ebHO nMTepaType No OCHOBHbIM AUCLMUMNANHAM,
N3y4yaeMbiM B MEOMLUNHCKUX By3ax (NpeactaBfieHbl N3aaHus Kak YucTo MeguumHCKOro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNEKTbl HEOOX0ANMO NUTEpaTypbl B COOTBETCTBMUN C TPEOOBAHMAMM rOCYAAPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX N CMEXHbIX NPasB.

1. JlekumnoHHas ayauTopusi C KOMMNIEKCOM My/bTUMEANAHON annapatypbl (MPOEKTOP U HOYTOYK);
NPUHTEP 1 KOMMPOBAasbHbI/ annapaT Ans co34aHns pasnaToyHblX Matepuanos; TpubyHa ¢
MUKPOGOOHOM

2. lTabopatopusa onsg npoBeLeHNs NPaKTUYECKUX 3aHATUIA, 06opynoBaHHas nabopaTtopHOi Mebenbio,
BbITSXKHbIM WKAOM, NOCYA0M, PACXOAHbIMU MaTepranamu, HeO6X0AMMO HanMune: LEHTPUARYrK,
cnekTpodpoTomeTpa, pH-meTpa n opyrmux nabopaTtopHbix npubopos ([o3atopbl NepeMEHHOro
obbema, BopTekchl, LLeikep BnbpaunoHHbIi ans npobupok, Weikep, Tepmoctat-nHkybaTop
nabopartopHblIii, TepMocTat ¢ oyHKLMAMIN OXNaXAEHNS 1 Harpesa, TepMocTaTt XUOKOCTHOM,
Mepuatku, Becbl, MarHutHasa Mewanka, Cyxoxaposon wkad, Auctunnatop, MNMunetaTtopsbl
NOpPLUHEBbIE NNACTUKOBbIE, XONOAMIbHUK C MOPO3WUTbHOM KaMepor 1 ap.)

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NnaHoM no
cneumanbHocTh: 31.05.01 "/leyebHoe neno" 1 cneumannsaunm He NPeayCcMOTPEHO .

PernctpaumoHHbiii Homep 8494313419 SAEKTPOHHBH
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AsTop(bl):
Hessoposa T.A.
VoHoBa H.3.
MN3oToBa E. /.
["aHeeBa J1.A.
" 201 r.

PeueH3eHT(bl):
Kunamosa P.I".
D 201 r.
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