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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 Nnporpammbl 31.05.03 CTomaTtonorns 1 oTHocuTCs K 6a30BON
(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, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme 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 6 3a4eTHbIX(ble) eanHnL(bl) 216 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

Buabl v yachbl
ayauTopHow paborbl,
Pazgen MX TPYAOEMKOCTb
N Ouvcumnnuubl/ CemecTp c':ﬁgg:;' at (B yacax) TeKil;*:T%aszb'
Moayns MpakTK-|abopa-
Nexuum| yeckue | TOpHbie
3aHATUSA | paboTbl
Tema 1. buoxmmmnsa kak Hayka.
OCHOBbI XMW MEXATOMHbIE CBSA3N
1 B3aVMOLENCTBUSA, QHEPreTrka, 3 1 1 0 5 Konnoksuym
" |oKMCNUTENBHO-BOCCTAHOBUTENbHbIE
npoueccbl. AMUHOKUCHOTbI.
Mentngbl.
2. |Tema 2. NenTtungbl. Benkw. 3 2-3 3 0 4 Konnokamym
Tema 3. HyknenHoBble KUCNOTbI. Konnoksuym
3. CnoxHble 6enku. 3 4-5 2 0 4
KoHTponbHas
4. [Tema 4. depmeHTHI. 3 5-9 3 0 3 [pabora
Konnoksunym
Tema 5. ButaMuHbl. Xumunyeckas 6 KoHTponbHas
5. |curHanusauusi B opraHuame: 3 10-11 3 0 6 |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. Xumunsa yrnesonos. O6meH 4 1 0 0 3 Konnoksunym
yrnesonos
11.[Tema 11. O6MeH MMNNIOoB. 4 | 214 | 4 0 g [Konnokauywm
Tema 12. O6meH 6enkos n Konnoksuym
12. | MuHokmerorT. 4 4-9 6 0 14
Tema 13. O6MeH HyKNnenmHOBbIX Konnoksuym
13. KUICTOT. 4 6 4 0 5
14 Tema 14. buoTtpaHcopmaums n 4 8 5 0 0 Konnoksuym
"[MeTabonmam TOKCUYHbIX BELWECTB.
15.{Tema 15. MuHepanbHbIi 06MeH 4 11 0 0 6 Konnokauym
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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 10 |pabota
Tema . torosas popma KOHTpons 3 0 0 0 3avet
Tema . Itoroeast popma KOHTPONS 4 0 0 0 OxaameH
WNtoro 36 0 82

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 pabora (4 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)):

KETPOHHBH
B_EPCHTET
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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 (4 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 pabora (3 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 (6 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)):

KETPOHHBH
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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 (3 yaca(oB)):

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

Tema 11. O6MeH NnMNuOoB.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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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 (10 4aca(oB)):
[MpakTnyeckoe 3aHaTHE. PelweHre npuknagHbiX 3agau.

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

Hone- BuAb! ’ Tpyao- Kg:;mn:ﬂ
N Paspen Ce- ns CaMOCTOSITeNIbHOW eMKOCTb| .\ ro-
ANCLUUMJINHDbI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYy[EHTOB yacax) paBoTbI
NOAroToBKa K KOMNOKBUYMY
Tema 1. Buoxmmus
Kak Hayka.
OCHOBbI XMW
MeXaTOMHble
CBSA3U U
B3aMMOOENCTBUS,
aHepreTuka,
1. OKVCTNTENBHO- 3 1 1 Konnoksuym
BOCCTaQHOBU-
TenbHble
npoueccsl.
AMMNHOKUCNOTHI.
MenTtnabl.
NOAroTOBKa K KONIOKBUYMY
2. EZ::EMZ-' Menmipbl. | 5 | 53 1 [Konnoksuym
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WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

N Paspen Ce- ns camMoCTOoSATeNbHOWN eMKOCTb| 1o
ANCLUMMJINHDbI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYOEHTOB yacax) paGoTbI
NOAroToBKa K KOMNOKBUYMY
Tema 3.
HyknenHoBble
3. KUCTIOThI 3 4-5 1 Konnoksuym
CnoxHble benku.
NOAroTOBKa K KONMOKBUYMY
Tema 4
4. ' -
DEPMEHTI. 3 | 59 1 [Konnoksunym
NOAroTOBKA K KOHTPONbHON paboTe
Tema 5.
ButamuHblI. KoHTDOBE
5 XuMuyeckas 3 6, 1 |Has P
" lcurHannsauus B 10-11 a6oTa
opraHu3me: P
FOPMOHbI.
Tema 8. Yrnesonbl
n ux
obuonornyeckas
ponb.MeTtabonmam, i
8. cpyHKLIMY 3 [8-12,1[dfroToBKa K KONMOKBMYMY 1 [Konnoksunym
metabonunama.
O6MmeH yrneesonos.
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WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

N Pasnen Ce- ns caMocCTosiITeNIbHOMN eMKOCTb| 1o
ANCUunniinHbl MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYOEHTOB yacax) pa6oTbl
MNOAroTOBKA K KOJIMOKBUYMY
Tema 9. Jlunngpl.
MembpaHbl.
9. |TpaHcnopTHbIE 4 1 4  |Konnoksuym
npouecchl Yepes
MeMOpaHbl.
MOArOTOBKA K KOJINOKBUYMY
Tema 10. Xumns
10.|yrneBopoB. ObmeH| 4 1 6 |Konnoksuym
yrnesonoB
NOAroTOBKA K KOJIMOKBUYMY
Tema 11. ObmeH
11. ' -
AMNNAOB. 4 | 24 10 |Konnokeuym
MOArOTOBKA K KOJINOKBUYMY
Tema 12. ObmeH
12.6enkoB u 4 | 49 6 |Konnoksuym
aMNHOKMNCNOT.
NOAroTOBKA K KOJIMOKBUYMY
Tema 13. ObmeH
13.|HYKNEenHoBbIX 4 6 10 |Konnokeuym
KWCIOT.
PernctpaumoHHbIiii Homep 8494311419 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Mporpamma omcumnnmHel "Bruoxmmus”; 31.05.03 CtomaTonorns; OoLeHT, K.H. FaHeesa J1.A. , accucteHT, 6.c. Mi3oTtosa E. L. , AOLEHT, K.H.
WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

Hene- Buabl Tpyno- KgJI_IOT%T;: 9
N Pasnen Ce- ns caMocCTosiITeNIbHOMN eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paGoTh
NOAroTOBKA K KONIOKBUYMY
Tema 14.
BruoTtpaHcdopmaums
14.\n meTabonuam 4 8 5 |Konnoksuym
TOKCUYHbIX
BELEeCTB.
Tema 15. NOAroTOBKA K KONIOKBUYMY
15.|MuHepanbHbIi 4 11 5 |Konnoksuym
obmeH
NOAroTOBKa K KOHTPONbHOM T
Tema 16. OArOTOBKA K KOHTPONEHOI PaGoTe KoHTponbf
16.|{[lMrMeHTHbIN 4 (15-16 5 [|Hag
obMmeH paboTta
Tema 17. NOAroTOBKa K KOHTPONbHOW T
ema 0OroTOBKa K KOHTPONbHOM paboTe KoHTponb
17.[Pewerne 4 [18-19 5  |Has
npuKnagHbIX abota
3agau. P
NTtoro 62

5. O6pa3oBare/ibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

OcBoeHve oncunnavHbl "Brnoxnumma" ocywecTBnSaeTcs Yepes Cnonb3oBaHe TpaanunNOHHbIX
(nekumn, NpakTU4Yeckme 3aHsATUS) U MHHOBALMOHHbBIX 0BpasoBaTenbHbIX TexHonoruii (pabota 8 S0OP),
aKTUBHbIX N MHTEPaKTUBHbLIX OOPM MPOBEOEHUSA 3aHATUIA: N3N0XEHWE NEKLUNOHHOro Marepmana ¢
anemMeHTamMmn guanora, 06CcyxaeHns, NCNoNb30BaHNe MyNbTUMEONAHbBIX NPOrpamMM, NOAroTOBKa U
BbICTYNNeHne CTyAEHTOB C A0oKNaAamMn Ha KONMOKBMYMax no NpeanoXeHHOW TeMe C HarngaaHbIMu
Matepuanamun: pucyHkamm, ootorpagousimm, Tabnuuamm, rpadomkamu, ouarpamMmamn, Cxemami,
mMegvadhannamu, ayaomo- n suoeomarepmanami.

MpoBoamnTcs 0bCyXaeHne akTyanbHbIX TEM, pa3bop KOHKPETHbIX CUTYaLWiA.
N3ydeHure ancumnnuHbl "Broxmmmna” BknovaerT:
- NOCELLEHNE BCEX BUAOB ayAUTOPHbIX paborT;

- YTeHWe CTydeHTaMn PEKOMEHO0BaHHON NUTepaTypbl U YCBOEHNE TEOPeTNYeckoro Matepuana
OVNCLUMNNHDI;

- pabota B SOP (KdY);

paboTy ¢ nctoyHMKaMmn NHTepHeT;

MOArOTOBKY K pas3nunyHbiM hopMaM KOHTPONS (AoMalwHee 3aAaHne, KOHTPONbHbIE paboTbl, 0TYETbI);
BbIMNONHEHNE KOHTPOSbHbIX PaborT;

MOArOTOBKA K UTOrOBOW (DOPME KOHTPONS - 3a4eTy, 9K3aMeHY.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB
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Mporpamma omcumnnmHel "Bruoxmmus”; 31.05.03 CtomaTonorns; OoLeHT, K.H. FaHeesa J1.A. , accucteHT, 6.c. Mi3oTtosa E. L. , AOLEHT, K.H.
WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

Tema 1. Buoxummsa Kkak HaykKa. OCHOBbI XUMUN: MEXATOMHbIE CBSAA3N U B3auMO0eNCTBUSA,
JHepreTuka, OKMCnnTenbHO-BOCCTaHOBUTEJIbHbIE MpPOoLLeCChbl. AMunHokucnortbl. NMentnabl.

KonnoksuyM , NnpyMepHble BONPOCHI:

1. AMUHOKMCNOTbI, X Bronormyeckne pyHkummn. 2. Tunbl aMmmHokncnoT. OCHOBHbIE CBOCTBA
ammHokumenoT. 3. Knaccudukaums aMMHOKMCNOT, NoAroToBUTb Tabnuuy (Knaccel aMMHOKUCOT, MO
panukanam, no nofsipHoCTW, 0aHO BykBEHHOE 1 Tpex bykBeHHoe 0603Ha4YeHne, pacTBOPUMOCTb,
3apsig, NONsIPHOCTb, 3aMeHMMble/HE3aMeHMMbIE). 4. DYHKLMWN aMUHOKUCIOT, 0O BSCHUTb U
HapucoBaTb obpa3oBaHune nenTuaHom cesaun. 5. CTpykTypa aMnHokncnot. D- n L-aMuHOKUCNOThI. 6.
CaoictBa 1 reoMetTpms NenTMaHoOM ceadm 7. PyHKUUN aMUHOKUCNOT (aMUHOKUCNOTBI, Kak
NpenwecTBEHHNKM BUONOrnYeckn-akTnBHbIX Monekyn) 8. CTpykTypa 1 ceoiictea Boabl. 9. Tunbl 1
CBOWCTBA KOBaneHTHbIX cBadert 10. Tvnbl 1 CBONCTBA HE KOBANEHTHbIX B3auMoaenctenm 11.
KayecTBeHHble peakummn Ha cneunduyeckmne rpynnbl 6€1KoB 1 aMUHOKUCTOT

Tema 2. NMNentnobl. Benku.
KonnokeuyMm , npumMepHbie BONPOCHI:

1.MenTnapl 2. MeToabl pasaeneHns n naeHTnuKauum aMmMHOKUCNoT 1 nentnnos. 3. benkw. 4.
CtpykTypa 6enkos. 5. NepBuyHas cTpykTypa 6enkos. 6. BropnyHas cTpyktypa 6enkos, a-cnuparns,
B-koHdbopMaLusi, KonnareHHoBas cnupanb. 7. TpeTnyHas ctpyktypa 6enkoB 8. CTpykTypa VHcynuHa
9. CtpykTypa NemornobuHa n MuornobuHa 10. CTpykTypa n xapaktepucTtunka iMmyHornobynmHos

Tema 3. HyknenHoBble KMCNOTbl. CNOXHbIe 6enku.
Konnoksuym , npumMepHble BONPOCHI:

1. YeTBepTu4Has ctpyktypa 6enkoB (roMo 1 retepomepHble benku). 2. OnuromepHole 6enku.
Knaccundgomkaums 6enkos (Mo coyHKLMSIM, NO CTPOEHUIO). 3. Tunbl cTabunmanpyowmx cBasei. 4.
dusnko-xnumMmnyeckme ceoincTea benkos 5. 13oanekTpuyeckas touka 6enkos, cBoiictea B6nmau pl 6.
OcHOBHbIe MeTOAb!I BblAENEHUS, (PPAKLMOHMPOBAHUS U N3Y4EHNS pa3MepoB 1 OOPMbl 6ENKOBbIX
monekyn 7. Buabl a3oTuCTbix OCHOBaHui 8. CTpykTypa u Hykneotnaa 9. lNepsBuyHas cTpykTypa
HyknenHosbix kucnot 10. CBa3un ctabunusmpyolme nepBuYHbIA 1 BTOPUYHDBI YPOBEHb YKNaaKM
HYKNenHOoBbIX Kucnot 11. Yknanka HyKNnenmHoBbIX KACNOT OT OL4HOM LIenoYkn 40 XPOMOCOMbI 12.
Otnnymsa OHK ot PHK

Tema 4. depMeHTbI.
KonnoksuyM , npMepHble BOMPOCHI:

1. Knaccbl doepMeHTOB, CBOICTBA, NpuMepsbl 2. MNpocTble 1 CNOXHbIE (EPMEHTbI. 3. AKTUBHBIA 1
annocTepuyecknin LeHTpbl doepMeHToB 4. CTpyKTypa akTUBHOIO LieHTpa dpepmeHTa 5. MoHATUS
KOhEPMEHT 1 NMpocTeTMyeckas rpynna, npumepbl 6. MexaHnaMmbl 0eicTBMS cpepMeHTOB 7. BnusiHne
(hakTOPOB Ha aKTUBHOCTb (DEPMEHTOB 8. EAnHMLBI aKTUBHOCTY coepMeHTOB. 9. MoyeMy doepMeHTbI
XenyLoYHO-KUIWEYHOro TpakTa CUHTE3MpytoTcs B Buae 3umoreHos? 10. MNpeacTasneHne o
HEKOHKYPEHTHOM MHIMBUpoBaHUN DEPMEHTOB, NpmBeanTe npuMepbl. 11. B 4em 3aknioyaeTcs
nevicteue gernaporeHas? Mpueennte npumepbl 12. Perynsiumns akTMBHOCTU (OEPMEHTOB MO
npuHUmMny obpaTHoi cBa3n. 13. Kak NocTpoeH 1 goyHKLUMOHMPYET aKTUBHBIM LEHTP oepMeHTOoB. 14.
KakoBo 3HaueHve anbga-ammnasbl U caxapasbl Ans nuuesapeHns?

Tema 5. ButaMunHbl. XuMMyeckasi CUrHann3aums B opraHM3me: ropMoHbl.
KoHTponbHas pabota , nprMepHble BONPOCHI:

1. Ha3zoBuTe BUTaAMMHbI, B COCTaB KOTOPbIX BXOAUT atom cepbl 2. CTpoeHne n bronornyeckas posb
BuTammHa A 3. ButamuH A 1 ooTOXMMNYECKNA akT 3peHuns 4. YTo neXXunT B OCHOBE Ka4eCTBEHHOM
peakumn Ha ackopbuHoByto kucnoTty 5. Butamun Be. Kakne ewe Ha3BaHuMs CywWweCcTBYOT Y 9TOro
BUTaMuHa. Hannwwute cdoopmyny. Hazoeute ero aktneHyto doopmy. Kakosa ero buonorunyeckas porsb.
NcTouHukn n cytodHas notpebHocTb BuTammnHa Be. KnuHnyeckne nposiBneHms HefocTato4yHOCTH. 6.
CtpoeHue n buonornyeckas ponb XonuHa (BuTammHononobHoe BewecTso) 7. CTpoeHne u
buonornyeckas ponb yonxmHoHa (ButammHononobHoe BewecTso) 8. CTpoeHne n buonornyeckas
pOSib NInNoeBon kucnoTol 9. donatHas nosywka 10 BHyTpeHHWIA 1 BHewHun doakTop Kacna

Tema 8. YrneBoapbl n nx 6nonorndeckas ponb.Metrabonusm, coyHkuum metrabonnusma. O6meH
yrneBonoB.

Konnoksuym , npumMepHble BONPOCHI:
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Mporpamma omcumnnmHel "Bruoxmmus”; 31.05.03 CtomaTonorns; OoLeHT, K.H. FaHeesa J1.A. , accucteHT, 6.c. Mi3oTtosa E. L. , AOLEHT, K.H.
WoHosa H.9. , poueHT, k.H. (poueHT) Hes3oposa T.A.

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 9. Jiunuapbl. Mem6paHbl. TpaHCMOPTHbIE NPOLLECChI Yepe3 MeMOpaHbI.
KonnoksuyM , nprMepHble BOMPOCHI:

1. Jlunnabl, obwme ceoicTBa 1 nx Bronormyeckas posb. 2. MembpaHbl. TpaHCNOPTHbIE NPOLECCHI
yepes MembpaHbl. 3. CTpoeHMe 1 CBONCTBA XUPHbIX KNCNOT. 4. HacblWeHHbIE U HEHACBILWEHHbIE
XUpPHble KMCNOoThl. 5. Knaccndoukaums, n3oMepus u CTPYKTypa HEHaCIWEHHbIX XUPHbIX KUCIOT. 6.
He3aMmeHuMble XUpHbIe KNCNOTbI. DKo3aHOoMAbI: NpocTarnaHanHbl, TPOMOOKCaHbI, MPOCTALMKIINHDI,
nenkoTpueHbl 7. Knaccudpmkaums nunuoos. CTpykTypa, CBONCTBA M pacrnpocTpaHeHne B npupoae
OCHOBHbIX NMpeacTasuTenen aunnrnmuepuHoB, BOCKOB, doocdonnnnaos (rnnuepodpoconmnmoos,
CGOMHrogoochoNMnUAaoB), rMUKOCUHIONMNMAO0B (Lepebpo3naoB, raHrnMo3nanos), CTePOMa0B
(CTEepuHOB, XenyHbIX KACMOT, CTEPOUNOHbIX FOPMOHOB). 8. JIunonpoTenHbl: kKnaccudukauuns, 3Ha4yeHme
B pa3BuTUM atepockieposa. 9. buonornyeckme membpaHbl, UX CTPYKTypa 1 pyHKuun. Ponb nunnaos,
6enKoB 1 yrneBoACcOAEpXaWMX COeANHEHNIA B UX opraHm3aumm. Muuennsl n (MnocoMbl. XmMmyeckas
reTeporeHHoCTb ooccoNMnMaoB MembpaHbl. XONeCcTeprH B CTPYKType MembpaH. Mnukonunuabl.
Dn3MKO-XMMUYECKIE CBONCTBA ABONHON (0OCCHONNMMAHON MeEMOPaHbI (MPOHULIAEMOCTD,
ANHAMUYHOCTb, aCUMMETPUYHOCTb, 3aMKHYTOCTb). 10. TpaHCNopTHbIE NpoLecchl Yepes
MeMOpaHbI:MACCUBHBbIA 1 aKTUBHbIA TpaHCNopT. Buabl nepeHoca BEWECTB U CUTHANOB Yepes
MeMbpaHbl. 9k30UmnTO3 1 aHZouuTo3 11. Kakne coemHeHms oTHOCATCS K nnnuaam? YTo sensetcs
OCHOBOW Knaccudukaumm nunugos? 12. [lainte xapakTepUCTUKY OCHOBHbIM (OU3NKO-XUMUYECKUM
cBoncTBam XupoB. 13. HYTo Takoe nogHoe YNCNOo 1 Ans Yero ero NnpuMeHsioT? Hanvwute peakumio
npucoennHeHns noga kK nuHonesom kucnote. 14. Kakosa CTpykTypa dpoctponmnmoos 1 nx ponb B
CTPOEHWM N MPOHMLLIAEMOCTU KNETOYHbIX MeMBpaH? 15. B 4eM oTanymne npocTbiX NMNUAoB OT
CnoxHbIx? 16. KakoBa knaccugoukaums HeoOMblISeMbIX 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
3a4eT (B 3 cemecTpe)
Utorosasa chopma KOHTpoOns
9K3aMeH (B 4 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.
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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.
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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.

OkucneHwne XKUPHbIX KNCNOT: akTuBaunsa XUPHbIX KACNOT, TPAHCNOPT auunnbHom rpynnbl B
MUTOXOHOPUN (pOJ'Ib KapHI/ITVIHa), 3-okncneHue XKNPHbIX KNCJOT. SHepI'eTVIKa OKUCNEHNA XNPHbIX
kucnot. Jlokanusauums npowueccos pacnaga nmnnaoos.

®depmeHThl. Vix ponb B xueon npupone. MexayHapogHas knaccugukaums u HoMeHknartypa
doepmeHTOoB. CneumgunyHOCTb AencTBma oepMeHTOB. 30dbepMeHTbl (M303UMbl). MynbTUEPMEHTDI.

CDepMeHTaTVIBHbIVI raoponin3d HyKNnemHOBbIX KUCNOT B XeNnyao0o4YHO-KNWEYHOM TpaKTe. KaTtabonnam
nypnHOB N NMPUMNIONHOB, KOHE4YHblE NPOAYKTbl pacnaga.

["'Mnornukemus, rmneprnnkemMns: npnynHbl, CUMNTOMBbI.

CTpoeHune cpepMeHTOB. AKTUBHBI LEHTP dhepmeHTa. Baanmoneiictene coepmeHTa ¢ cybctpaTom.
MoHsATUS: KOhaKToP, KOPEPMEHT, MpocTeTUYeckas rpynna. Ponb BUTAMWHOB, METANIOB U APYTX
KOChakTOpOB B (PYHKLIMOHMPOBAHMNN OEPMEHTOB. ANNOCTEPUYECKUIA LLEHTP.

HapyweHune cnHTesa mo4eBoi kucnotbl. [logarpa.

MeTabonunam ataHona. Tokcuyeckue adpdpekTol MeTabonuama ataHona.

BbuocuHTes xonectepuHa.

HapyweHune katabonnama aMMHOKUCIOT: ankanToHypusl, anbbuHN3M, OeHNNKETOHYPUS, NeALNHO3.

Obuwwme cxembl aHabonMaMa HykneoTUa0B: MMPUMUOMHOBLIX U MYPUHOBBLIX PUOOHYKNEOTNAOB,
O6UOCKHTE3 0Ee30KCMPUOOHYKNeoTnaoB. Perynauus 6uocnHTe3sa HykneoTuaos.

["'mnornukemuns, rmneprnnkemMna: npmuHnHbl, CUMMNTOMBbI.

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

7.1. OcHoBHas nuTeparypa:

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

2. Tutos, B. H. KnuHnyeckas 6noxuMms XXnMpHbIX KUCNOT, MINMWAOB W NIMNONPOTENHOB [ONEKTPOHHBIN
pecypc] / B. H. Tutos. - M., Teepb: Tpragna, 2008. - 272 c. - ISBN 978-5-94789-279-6. - Pexum
noctyna: http://znanium.com/catalog/product/451702

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

7.2. lononHuTenbHasa nureparypa:

1. PoroxwuH, B.B. MNpakTrkym no 6uoxmMmmn [SnekTpoHHbIA pecypc] : yuebHoe nocobume.- DnekTpoH.
naH. - Cl6. : NaHb, 2013. - 540 c. - Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_id=38842
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2. Oummntpues, A. . Buoxmmns [SnekTpoHHbI pecypc] : YuebHoe nocobue / A. . Oumuntpues, E.
L. AMbpocbesa. - M. : Iapatenbcko-Toproas kopnopaums 'Oawkos n K-', 2012. - 168 c. - ISBN
978-5-394-01790-2. - Pexxum gocTtyna: http://znanium.com/catalog/product/415230

7.3. UHTepHeT-pecypcChbl:
Basa 3HaHwuiA no 6uonorun Yenoseka - http://humbio.ru

Broxummna ona ctyoeHToB MEAUUMHCKNUX CheunanbHoCTen -
http://tulpar.kpfu.ru/enrol/index.php?id=948

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

8. MarepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve ancuunamHbl "bruoxnumma” npegnonaraeTt UCNoNb30BaHUE CReaywero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopust
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEeOMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOI0 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXe MHTepPaKTMBHON TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, BecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYEBbIM
3M1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ONSt HUX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHTam. ObC MN3patenbctia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUUN KHUT U3[ATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOIR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm nNo MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

YyebHo-mMeToamnyeckas nutepatypa 4ns 4aHHOW OMCLUMNAVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme "KoHcynbTaHT cTyaeHTa" , OOCTYN K KOTOPOW NpenocTaBneH
cTyOeHTaM. OnekTpoHHas bubnmnoteyHas cuctema "KoHcynbTaHT cTyneHTa" npenoctaBnsiert
MONHOTEKCTOBbIV [OCTYN K COBPEMEHHOW Y4eOHO nMTepaType No OCHOBHbIM OUCLUMINHAM,
N3y4yaeMbiM B MEAMLMHCKMX By3ax (MpeacTaBneHbl N3aaHns Kak YncTo MegmumHCKoro npoduns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNNEeKTbl He0OX0AMMOW NUTepaTypbl B COOTBETCTBUM C TPEOOBAHUSIMU rOCY 0AaPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX MPasB.
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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.)

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamm @I OC BINO un yyebHbIM nnaHom no
cneunanbHocTtn: 31.05.03 "Cromartonorusa” n cneumannsaumm He NpenyCcMoTPEHO .
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