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Mporpammy oncuunnuHbl paspaboTan(a)(m) ooueHT, K.H. MaHeeBa J1.A. kadoenpa buoxnmumu,
6uoTtexHonorumn n doapmakonormmn LieHTp 6buonorun 1 negarornyeckoro obpasoBaHns ,
LAGaneeva@kpfu.ru ; accucteHnT, 6.c. U3otosa E.[l. kadenpa buoxmmmm, GBOTEXHONOTUN ©
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1. LLlenu ocBoeHUs AMCLUUMIUHDI

r|p|/|o6peTeH|/|e COBPEMEHHbIX TEOPETUYECKUX 3HaHWM O CTpoeHun, CBOMCTBaAx ” PYHKLINAX OCHOBHbIX
KnaccoB BUOnorm4yeckmnx MakpoMonekyn, nrparowmx pewarLyo posb B HOpMaﬂbHOVI
XN3HEOEeATENbHOCTU KNETOK N OPpraHn3mMoB (6eHKOB, HYKNenHOBbIX KUCNOT, yrnesonos, nnnmnaoos,
BUTAMUHOB, FOpMOHOB), 0 3aKOHOMEPHOCTAX BUOXMMUNYECKNX npoueccos, MeXaHU3Max X perynaumm
N 3Ha4eHn paccMaTpmBaeMbIX BUOXMMUNYECKNX npoueccos, B T.4. COCTOAHUN 300pP0BbA HENTOBEKA;
cdpopmmpoBaTb NOHNUMaHWe 06 ydacTtnnm paCCMOTPEHHDbIX coenviHeHuin B obwem metabonmame
BEWECTB B KJIETKE; r|p|/|o6peTeHV|e cnywartendamim npaktn4eCknx HaBblKOB pa6OTbI C OCHOBHbIMI
Knaccamm b1Monorn4eckmx Monekyn: yrnesogamum, HyKnenHosbiMn KUCNnoTamu, 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.4. NPU peeHnin
KNMHWYECKNX 3a8a4, YTo SABNSAETCSA HEOTbEMHbIM 3TanoM (PopM1UpPoBaHNA U Pas3BUTUS
npogoeccnoHasibHbIX HaBblKOB U KoMneTeHumin o6yqa+ou1|/|xc9|.

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

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen "b1.6.31 ducumnnmHel (Mogynn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 30.05.03 MeauumnHckas knbepHeTka n 0THOCUTCS K 6a30BON
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2, 3 kypcax, 4, 5 cemecTpbl.

OucumnnuHa Broxnmns sBnsieTcs 04HON N3 OCHOBHbIX 1 IOrMYECKU B3aMMOCBS3aHa C ApYrMin
npodheccnoHanbHbIMU AUCUMNIMHAMK, HEOOXOAUMbBIMUX NS peann3aumnmn npodoecCcnoHanbHbIX
CPYHKLMIA BbIMYCKHMKA.

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

SlBnsieTcs npepwecTByowWwen ans ndydeHuns gueumninnH: Mukpobuonorus, BUpyconorus,
dapmakonorus, MNatonornyeckas couanonorus, Metoabl nccnenoBaHns B GMonorum n MeanumHe,
MegnwuunHckas reHetuka, VMiMmyHonoruns, ®@yHkUMoHanbHasa guarHoctuka, Metoabl
MUKPOBMONOrmyecknx nccnenoBanmin/MeTonbl conanonormiecknx nccnenosanmin/Metonb
coBpeMeHHOM Mukpockonumn/MeToabl FreHeTUYECKNX NccnenoBanHnin/MeTonbl KNeTo4HOR K
MOneKynsipHoin 6uonornm/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 ANCLMUMINHDI.

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

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:
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Pacwudpposka
npuobpeTtaemMoin KOMNETeHUUN

CNOCOBHOCTBIO M FOTOBHOCTBIO aHann3nposatb counasibHO-3Ha4YnMble

LLndop komMneTeHLUH

OK-1 npobnembl 1 NPOLECCHI, UICNONb30BaTh HAa NPaKTKe MeEToAbl
(0bLekynbTypHbIE ryMaHUTapHbIX, ECTECTBEHHOHAYYHbIX, MEANKO-O1ONOrMYECKNX 1
KOMMEeTeHLMN) KNUHMYECKUX HayK B Pa3NNYHbIX BUAAX NPOGECCMOHANBHOM 1

counanbHOM OesaATenbHOCTU

CrNocoBHOCTBIO U FOTOBHOCTLIO MCMONb30BaTh 3HAHMS

OpraHM3aLNOHHON CTPYKTYPbl, yNpaBNeHYeCKOn 1 93KOHOMUYECKO

MK-28 NesITEeNbHOCTN MEANLIMHCKIX OpraH13aumii PasnnyHbIX TUMoB no
0oKasaHWio MeaULMHCKO NOMOLLM B3POCTIOMY HAaCeNeHuto 1

npodpeccrnoHasnbHble
(K O':AHCST eHLMN) noapocTKaM, aHanM3npoBaTb nokasaTenu paboTbl X CTPYKTYPHbIX
nogpasgeneHuii, NpoBoANTb OLEHKY 300PEKTUBHOCT COBPEMEHHbIX
MeONKO-OPraHn3aLMOHHbIX N COLMaNbHO-9KOHOMUYECKUX TEXHONOM A
npw okasaHuv MeoULUNHCKUX YCyr nauneHTam
MK-29 CrNocOBHOCTBIO M FOTOBHOCTLIO 0becneynBaTtb paumoHanbHyo
(npodhbeccmoHanbHble opraHusauuio Tpyaa cpefHero n Mnagwero MeauumHCKOro nepcoHana
KOMMeTeHuunn) MEeONUNHCKUX OpraHm3aunia
CMOCOBHOCTBIO N TOTOBHOCTbLIO K POPMUPOBAHUIO CUCTEMHOIO
MK-3 nogxona K aHannady MeaumumHCKon nHopMaumm, onmpaschb Ha
B ‘beMowme NpUHLNNbI 4oKasaTenbHOW Y
(otbecauonansmse o e onusOsar oM T60pTC6CKI S
KoMneTeHuun) P P

NPakTUYEeCKUX YMEHUI B LIeNAX COBEPLIEHCTBOBAHNSA
npodgpeccrnoHanbHOM OeaTeNnbHOCTH

CrMOCOBHOCTBIO M FOTOBHOCTbLIO MPOBOANTDL U UHTEPMNPETUPOBaTD
onpoc, omamkanbHblil 0CMOTP, KNMHUYECKoe obcnenoBaHue,
pe3ynbTaTbl COBPEMEHHbIX NabopaToOPHO-UHCTPYMEHTANbHbIX
nccnenoBaHuin, Mopdbonornyeckoro aHannsa broncuiiHoro,
onepaunoHHOro U CEKLUMOHHOMO Matepuana, HanmcaTtb MeaAnLNHCKYHO
KapTy ambynatopHoro u craumoHapHoro 6onbHoro (MK-5);
AK-5-7 CMOCOOHOCTBIO M FOTOBHOCTLIO MPOBOANTDL NATOPU3NONOrNHECKNIA
aHann3 KMMHNYECKNX CUHOPOMOB, 0O0CHOBbLIBATL NATOrE€HETUYECKM

(K'g%%(*e)fg:xﬁ:)anb%'e 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,
NPOBOANTL CaHUTAPHYI0 06paboTKy nevYebHbIX 1N ANArHOCTUHECKNX
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
(npodhbeccmoHanbHble 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 COCTaBNSEeT 8 3a4eTHbIX(ble) eanHuL(bl) 288 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNINHBI: 3a4eT B 4 CEMECTPE; 9K3aMeH B 5 ceMmecTpe.

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, 4 1 1 0 6 Konnoksuym
" |OKNCNNTENBHO-BOCCTAHOBUTENbHbIE
npoueccbl. AMUHOKUCHOTbI.
Mentngbl.
2. |Tema 2. NenTtungbl. Benkw. 4 2-3 3 0 7 Konnokamym
Tema 3. HyknenHoBble KUCNOTbI. Konnoksuym
3. CnoxHble 6enku. 4 4-5 2 0 10
4. [Tema 4. DepMeHTbI, 4 | 59 | 3 0 | 10 [Konnokeuym
Tema 5. BurtamuHbl. Xumnyeckas 6 KoHTponbHas
5. |[curHanusaums B opraHusme: 4 10_’11 3 0 10 |pabota
FOPMOHbI.
Tema 8. Yrnesogbl 1 nx
6rnonoruyeckas ponb.Metabonuam, Konnokenym
8. doyHKUMK MeTabonmama. ObmeH 4 81215116 6 0 1
yrnesonos.
Tema 9. llunnabl. MembpaHbi.
9. [TpaHCNoOpTHbIE NpoLECCHl Yepes 5 1 2 0 0 Konnokamym
MeMbpaHbI.
10. Tema 10. Xumunsa yrnesonos. ObmeH 5 1 0 0 17 Konnoksunym
yrnesonos
11.[Tema 11. O6MeH MMNNaoB. 5 | 2-4 | 4 0 13 [Konnokeuym
Tema 12. O6meH 6enkos n Konnoksuym
12. | MuHokmenor. 5 4-9 6 0 6
Tema 13. O6MeH HyKNnenHOBbIX Konnoksuym
13. KUICTOT. 5 6 4 0 6
14 Tema 14. buoTtpaHcopmaums n 5 8 5 0 0 Konnoksuym
‘[MeTabonmam TOKCUYHbIX BELWECTB.
15.{Tema 15. MuHepanbHbIi 06MeH 5 11 0 0 6 Konnokauym
KoHTponbHas
16.|Tema 16. NUrmMmeHTHbIA 0O6MeH 5 15-16 0 0 6 |pabota
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Buabl un yachol
ay,aMTOpHOM paboThbl,

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

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoTbI

17. ;FaeE:qV. PeweHnune nprknanHbix 5 18-19 0 0 5 EggcT)?ganaﬂ
Tema . Vitoroeast doopma KOHTpOns 4 0 0 o [dauer
Tema . ITorosas goopma KOHTpOnS 5 0 0 0 OK3ameH
Viroro 36 | 0 | 114

4.2 CopepxaHume ANCLUMIUHDI

Tema 1. Buoxummsa Kkak HayKa. OCHOBbI XUMUN: MEXaATOMHbIe CBA3M U B3aUMOOENCTBUS,
JHepreTuka, OKMCNnTeNnbHO-BOCCTaHOBUTEJIbHbIE MpPoLecChl. AMunHokucnortbl. NMentnabl.

JNeKLMoHHoe 3aHsiTue (1 Haca(os)):

Broxnmns kak Hayka. OCHOBbI XMUW: MEXATOMHbIE CBA3W 1 B3ANUMOLENCTBUS, SHEPreTrKa,
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE NPOLIECChl. AMMHOKMCNOTbI. Buoxmmus kak Hayka. Kpatkas
ncropus Groxmmnn. Pasnensi coBpeMeHHon bruoxummnmn. Ponb 1 Mecto 6roxumnn B cucteme
€CTEeCTBEHHbIX HayK. Buoxumus n megmnumHa. OCHOBbI XMW MEXATOMHbIE CBS3M U
B3aVIMOLENCTBUS, SHEPreTnka, OKMCIUTENbHO-BOCCTAHOBUTENbHbBIE NPOLIECCHl. AMUHOKMCNOTbI, UX
6ronoruyeckne pyHkuun. Tunbl ammHokmuenoT. Knaccndgoukaumm aMMHOKUCNOT. 3aMeHMbIE U
He3aMeHMMble aMMHOKMCNOTbl. OCHOBHbIE CBOMCTBA aMMHOKMCNOT. CBOMCTBA UX paankanos.

naboparopHas pabora (6 yaca(oB)):

Xumuns 6enka. KayectBeHHble peakumm Ha cneumguyeckme rpynnbsl 6€nKoB 1 aMUHOKUCNOT.
Tema 2. NMNentuabl. Benku.

NeKuMnoHHoe 3aHsiThe (3 yaca(os)):

Benku. YpoBHM CTPyKTypHOW opraHm3aummn 6enKoBo MONEKYbl: MEPBUYHASA, BTOPUYHAS
(a-cnupanb, B-KoHopMaLms, KonnareHoBas cnmpanb), TPETUYHASA U YETBEPTUYHAS CTPYKTYpbI.
JomeHbl. Tvnbl cBS3el, CTabMNM3NPYIOWNX YPOBHM CTPYKTYPHO opraHunsaunm 6enka. CeoiicTsa
6enkoB: pacTBOPMMOCTb, M303NEKTPMYECKAS TOUKA, AeHaTypauus n peHatypaumns. OCHOBHbIe
MEeTOLbl BblAENEHNS, (PPAKLNOHNPOBAHNS 1 U3y4YeHNS pa3MepoB 1 hopMbl BENKOBBIX MONEKYI.
MpuHumnbl knaccugounkaumm 6enkos. Knaccudpmkaums 6enkoB No TPETUYHOM CTPYKTYpeE:
rnobynsipHble 1 conbpunnsipHble 6enkn. MpocTtble n cnoxHble 6enkn. OCHOBHblE OyHKLMM BENKOB B
KneTke. XapaktepucTtuka iMmyHornobynmHos, remornobuHa, MmmornobuHa, hocqonpoTenHOB,
VHCYMHA.

naboparopHasi pabora (7 4aca(oB)):

dur3mnko-xmmMuyeckme ceoictea 6enkos. duanma. PacTBopMMOoCTb 1 ocaxaeHne 6enkos.
HeHatypauusi 6enko.CnoxHble 6enkn. Peakuum Ha COCTaBHbIE YacTy HYKNIEONPOTENHOB U
hocdonpoTenHoB. Ienb-cpunbTpaunst remornobuHa.

Tema 3. HykneunHoBble KUCNOTbl. CNOXHbIe 6enku.
JNeKLMoHHOoe 3aHsiTne (2 4yaca(os)):

HyknenHoBble KNCNOTbI. Buabl HYKNENHOBbLIX KUCNOT U UX OCHOBHbIE QOyHKLMK. CTpoeHune
HYKNIeMHOBbIX KUcnoT. Hykneosunabl n Hykneotuabl. Linknnyeckne Hykneotuabl. HykneotnaHbie
KO(PEPMEHTbI 1 MEPEHOCYMKN COEANHEHUI, X OCHOBHbIE TUMbl. ONNro- 1 NOANHYKNEOTMabI.
CtpykTypHas opraHmsauma JHK: nepernyHasg, BTopuyHas n TpetndHas cTpykTypsbl. [pasuna
Yapragoda. KomnnemeHtapHble napbl Hykneotnaos. Popmbl JHK. Cynepcnupanusaums OHK.
"MCTOHBI M CTPOEHME XpoMaTuHA. TuMbl CBS3ei, CTabUNN3MPYIOLLNX YPOBHU CTPYKTYPHOM
opraHugdauuun OHK. Oenatypauus, peHatypauns OHK. OcHoBHble Buabl PHK, nx doyHkumMm 1
fokanusaums B KneTke.
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naboparopHas paborta (10 yaca(oB)):

CTpykTypa 1 PyHKUNN HYKNENHOBbLIX KUCNOT. Ka4yeCTBEHHble peakumy Ha KOMMOHEHTbI HYKNENHOBbIX
Kucnort. konnyecteeHHoe onpegenerHne OHK n PHK.

Tema 4. PepMeHTbI.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

depmeHTbl. VX ponb B X1BOW nprpone. MexayHapoaHas knaccudukaums n HoMeHknatypa
hepmeHTOB. CneundnyHOCTb OeNCTBUS oePMEHTOB. VI3odbepMeHTbl (M3031Mbl). MynbTUEPMEHTDI.
CTpoeHue cpepMeHTOB. [MNoHSATUSA: KOEPMEHT, KohakTop, NpocTeTnyeckas rpynna. Ponb
KOChakTOPOB B (PYHKLIMOHMPOBAHNN (OEPMEHTOB. AKTUBHbBIV LLEHTP doepMeHTa. AnnocTepuyeckuii
ueHTp. Obwue npeacrasneHus o katannse. MexaHuam genctens doepmeHToB. OcobeHHOCTM
hepMeHTaTnBHOro Katanmaa. KnuHetrka goepMeHTaTuBHbIX peakuuii. OCHOBHblE CBOWCTBA
hepMEHTOB, BNUSIHE HA CKOPOCTb (DEPMEHTATMBHBIX peakuuii Temnepatypbl, pH-cpeapl,
aKTUBATOPOB, UHIMOMTOPOB. VIHrMbuposaHue chepMeHTOB. Tunbl HrMbupoBaHus. Perynsuus
aKTUBHOCTM (PEPMEHTOB B XMBbIX OPraHn3mMax 1 NpUHUMMbI perynaumnm metabonmama: nuaMeHeHve
KonmyectBa oepMeHTa, NpohepMeHTa, XMMMYeckas MoandgUuKauns, NpUHLMN obpaTHoM CBA3N,
3aKOH [eiCTBMS Macc, nokanuaauus pepMeHToB B KneTke. AKTUBHOCTb U YMCNo 060poToB
hepmeHTOoB. OnpeneneHne akTMBHOCTY (DEPMEHTOB.

naboparopHas pabora (10 4yaca(oB)):

rI/I,EI,pOﬂI/I3 Kpaxmana aMmnnasow CroHbI, TepMOﬂa6I/IJ'IbHOCTb N cneumgn4HOCTb OEPMEHTOB.
BnusaHue adKTBaToOpPOB N I/IHI'I/I6I/ITOpOB Ha aKTUBHOCTb (DEPMEHTOB. CI'IeLI,I/ICpI/I‘-IHOCTb OencTems
pepmMeHTOB. CI'IeLI,I/ICpI/I‘-IHOCTb OEeNCTBMSA aMmnasbl CNIOHbI U caxapaasbl ,D,pO)K)KGVI. Orlpe,ueneHme
dKTUBHOCTU aMmna3bl N aKTUBHOCTU KaTanasbl KPOBN.

Tema 5. ButaMmuHbl. XuMnyeckasi CUrHanu3auusi B opraHu3me: ropMoHbl.

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

ButamuHbl. Oblwee NoHsATNE 0 BUTAMUHAX, Knaccudoukaums, HoMeHknatypa, dyHkumn. CTpykTypa,
CBOICTBa, pacnpocTpaHeHne B npupoae, bronormyeckas posb BaXHeNwWmx npeactasmTenei
ButamnHoB: A, D, E, K, F, rpynna B, sutamuH C, P, H. [MnoBnTaMmHo3bl, aBuTaMmHO3bl,
rMNepPBUTAMUHO3bI.

naboparopHas pabora (10 4aca(oB)):

KayecTtBeHHOe peakumn onpeneneHus sutammHos A, [, B2, B12, PP, C. KonnyectseHHoe
onpenenexHune sutammHa C B Moue.

Tema 8. Yrnesoabl n nx 6uonorndeckas ponb.Metrabonusm, coyHkuum metabonuama. O6meH
yrneBonos.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

KETPOHHBH
B_EPCHTET
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MeTtabonuam, oyHkunn metabonmama. MNoHATMA: aHabonmam n katabonmam. AT kak
yHUBepcanbHoe Makpoapruyeckoe coegmHeHme.ObmeH yrneesonos.llepesapuBaHne yrnesonos B
Xenyno4YHO-KUWEYHOM TpaKTe: PePMEHTbI, XapakTepuctuka. Katabonnam riokosbl, QyHKLUN
OKUCNNTENbHbIX NPEBPALLEHWNIA MIOKO3bl. AHA3POOHbIA 1 a3pobHbIV 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)):

KayectBeHHOE 06Hapy>KeH|/|e FMOKO3bl U KETOHOBbLIX TEN B MOYe OONbHOro caxapHbIM anabetom.
nOHyKOﬂI/I'-IeCTBeHHbIVI MeTo4 onpeneneHnsa rnoko3bl B MO4e C NMOMOLWbIO "rniokorecta".
KonnyectBeHHoe onpepneneHne nupyesata B KPOBU.

Tema 9. Jiunuapbl. Mem6paHbl. TpaHCMOPTHbIE NPOLLECChI Yepe3 MeMOpaHbl.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Nunnabl. MembpaHbl. TpaHCMOPTHbIE NPOLEcChl Yepe3 MembpaHbl. Jlunuapl, obwue CBONCTBa U UX
buonornyeckas ponb. CTpOEHNE 1 CBOMCTBA XMPHbIX KACNOT. HacblWeHHble N HEHACHIWEHHbIE
XUpPHblE KMCNOThl. Knaccugoukaums, n3oMepus U CTPYKTypa HEHACBIWEHHbIX XUPHbIX KACIIOT.
He3aMeHuMble XUpHbIE KNCNOTbI. DKo3aHOoMAbI: NpocTarnaHanHbl, TPOMOOKCaHbI, MPOCTALMKIINHDI,
nerikotpueHbl Knaccndpukaumns nunngos. CTpykTypa, CBOMCTBA 1 pacnpoCcTpaHeHne B npupoae
OCHOBHbIX NMpeacTasuTenen aunnrnmuepuHoB, BOCKOB, doocdonmnunaos (rnnmuepodpocponmnmoos,
chMHrohochonUnNOoB), rMUKOCOMHIONMNNAOB (Lepebpo3naos, raHrMMo3naoB), CTEPOMOOB
(CTEepuHOB, XenYHbIX KACMOT, CTEPOUNOHbIX FOPMOHOB). JInnonpoTeunHsl: knaccmdukauus, 3Ha4eHve B
pasBMTUM aTtepocknepo3a. buonormyeckne membpaHbl, Nx CTPYKTypa u doyHKUmMn. Ponb nunnaos,
6enkoB 1 yrneBoACOAepXaWmMX COeANHEHNIA B UX opraHu3auni. Myuuennbl 1 IMNoCcoMb.
XunMnyeckas reTeporeHHOCTb pOCPoNMnUAoB MembpaHbl. XONecTepPUH B CTPYKType MembpaH.
nukonunuapl. PM3NKO-XMMUYECKME CBOMCTBA ABOVHOM chocchonmnunaHoin MembpaHbl
(MpoHMUaeMoCTb, AMHAMUYHOCTb, aCUMMETPUYHOCTb, 3aMKHYTOCTb). TpaHCNopTHbIE NPOLECChI
Yyepes3 MeMOpaHbl: MACCMBHBbIA 1 aKTUBHbIA TpaHcnopT. Buabl nepeHoca BEWECTB U CUTHANOB Yepes
MeMOpaHbl. DK30LMTO3 U SHOOLMTOS.

Tema 10. Xumus yrnesopos. O6mMeH yrnesonos
naboparopHas pabora (17 yaca(oB)):
PU3NKO-XMMUYECKME CBONCTBA NNMWOOB.

Tema 11. O6MeH NMNUAOOB.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET
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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.

naboparopHas pabora (13 yaca(oB)):

AMynbrupoBaHue xupos.lNepesapreaHne nunuaos. CTpoeHre 1 knaccugukaums MMnonpoTenHoB.
Tema 12. O6MeH 6eNn1KOB U1 aMMHOKUCIOT.

NeKuMoHHoe 3aHsitne (6 4yaca(os)):

O6meH 6enkoB 1 ammHokmcnoT. Katabonmam aMMHOKUCNOT. PepMeHTaTMBHbIN rmaponv3 6enkos B
Xenyno4yHO-KUWeYHOM TpakTe. MNpoTeonmTtnyeckme qoepMeHTbl, X CNeunrYHOCTb, aKkTUBaLNS.
XapakTepuctvka nencuHa, TpUncrHa, XeMoTpUncrHa, anactasbl, kapbokcmnenTnaas,
aMmuHonenTuaas, aunentuaas. TpaHCnopT aMUHOKMCIIOT Yepes KeTOYHble MeMbpaHbl.
[esaMnHnpoBaHue, TpaHCaMUHMPOBaHNE, TPAHCAE3aAMHUPOBaHNE (HENPSIMOE AE3aMVHNPOBAHNE)
N OekapboKCUNMpoBaHne aMMHOKUCNOT, MEXaHN3MbI, B1onormyeckoe 3HaveHve. [etokecnkaums
6roreHHbIX aMnHoB. [yTn HeiTpanuaaumm ammmnaka. TpaHCnopT aMmmnaka. buocnHTe3 MOYEBUHDI.
CTexnomMeTpryeckoe ypaBHeHe 06pa3oBaHnsi MOYEBMHbI.

naboparopHas paborta (6 4aca(oB)):

KonnyecTBeHHOE onpeneneHne KMCNOTHOCTM Xesyao4Horo coka.KayecteeHHoe obHapyXeHue
MOJIOYHO KMCNOTbI B Xesyao4HOM coke MepeBapviBaHme 6enka nencmHoM. Maponns kasenHa
TpuncuHoM. KayecTBeHHOe 1 KONMYEeCTBEHHOE OnpeaeneHne KpeaTnHuHa 1 aMmMmnaka B Moye.
OnpeneneHne MOYEBMHbI B CbIBOPOTKM KPOBMU.

Tema 13. O6MeH HYKNEeMHOBbIX KUCIOT.
neKkumnoHHoe 3aHsitTne (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
HYKNeoTnaooB: NMMPUMNIONHOBbLIX N NYPUHOBbIX pl/|60HyKI'IeOTI/I,EI,OB, OUOCUHTES
,D.e3OKCI/IpI/I6OHYKFIeOTI/I,D,OB. PerI'IFILI,I/ISI buocuHTesa HYKNeoTnaoos.

naboparopHas pabora (6 4aca(oB)):

CnekTpoMeTpust HyKnenHoBbix KMcnot. OnpeneneHve KOHUEHTPaLMm HyKNEenHOBbIX KACIOT.
['MnepxpoMHbIn adbdpekT. OnpeneneHme YUCTOoTbl NONyYEHHbIX NpenapaTos, NyTeM OTHOLEHUS
3Ha4YeHUn, namepeHHbIX Npn 260HM/230HM 1 260HM/280HM

Tema 14. BuotpaHccopmauus 1 MeTabonn3M TOKCUUHbIX 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
naboparopHas pabora (6 4aca(oB)):

MuHepanbHbli 06MeH. OnpeneneHe Makpo- U MUKPO3NIEMEHTOB B BMONOrMYECKMX XMULKOCTSX U
TKaH$IX, UX AMarHOCTUYECKOe 3HAYEHMeE.

Tema 16. MUrmeHTHbIN 06OMeH
naboparopHas pabora (6 4aca(oB)):
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lMurMeHTHBLIN 06MeH. Pacnap remornobuHa n obpasosanune bunnpybuHa. OnpeneneHne bunupybuHa
B CbIBOpPOTKE KpoBu. O6MeH bunmpybrHa n ero HapyweHus. Xentyxu (cemuHap). KoHTponb no teme
Broxummsa KpoBm 1 NUrMEHTHbI 0OMEH

Tema 17. PewieHne npuknagHbiX 3apau.
naboparopHas pabora (6 yaca(oB)):
lMpakTnyeckoe 3aHaTHE. PeleHre npuknagHbix 3agau.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Hene- Buabi Toyao- | oo

N Paspen Ce- | ns camocCTOsiTe/IbHON €MKOCTb camo‘::To-
OUCLNMJINHDI MecTp| ceme pa6ortb! (8 ATENbHOMN

cTpa CTY[eHTOB yacax) paGoThl

noaoroToeka K KOJINOKBUYyMY

Tema 1. Buoxmmus
Kak Hayka.
OCHOBbI XUMUI:
MeXaTOMHble
CBSA3U U
B3aMMOOENCTBUS,
1 |[oHepreTuka, 4 1
OKUCNNTENbHO-
BOCCTaHOBU-
TenbHble
npoueccsl.
AMMHOKUCNOTHI.
MenTtnabl.

10 |Konnoksu

yM

NOAroTOBKa K KONNOKBUYMY

5 Tema 2. lMenTtnabl.

CnoxHble 6enku.

" |Benkw. 4|23 10 [Konnoksuym
Tema 3.
HyknenHoBble = |MOAroToBka K KOMMOKBUYMY
3. KWUCHOTHI. 4 |45 10 [Konnokeuym
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dopmbl
Hepe- Buabi Tpyno- K 0:1% ons
N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb| o
AVNCLUMN/INHDI mMecTp| ceme paborbl (B ATenLHOM

cTpa CTYAEHTOB yacax) pa6oTLl

noaoroToBeka K KOJINOKBUyMYy 8 KOnnoKem /M

4 Tema 4. 4 5-9 KoHTponb
" |PEPMEHTBI. NOOroToBKa K KOHTPOJNbHON paboTte 8  |nas P
paboTa
NOAroTOBKA K KOHTPONbHON paboTe
Tema 5.
ButamuHblI.
5 Xumnyeckas 4 0, 13 Eg:Tponb
" lcurHannsauus B 10-11 a6oTa
opraHu3me: P
FOPMOHbI.
Tema 8. Yrnesonbl
n nx
obuonornyeckas NOAroTOBKA K KONTOKBUYMY
ponb.MeTtabonuawm, i i
8. CpyHKLMAM 4 (8-12,1H-16 13 [Konnokeuym
metabonunama.

O6MmeH yrneesonos.

noaorotoBeka K KOJINOKBUYyMY

Tema 9. Jlunngbl.
MemMbpaHbl.
9. [TpaHCNOPTHbIE 5 1 5 |Konnoksuym
npoLecchl Yepes
MeMOpaHbI.
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N Pasnen Ce- ns caMoCTOsATeNIbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYeHTOB yacax) pa6oTLl
NOAroToBKa K KOMNOKBUYMY
Tema 10. Xumus
10.|yrneBopoB. ObmeH| 5 1 5 |Konnoksuym
yrneesonoB
NOAroToBKa K KOINMOKBUYMY
Tema 11. ObmeH
11. ' -
AMNNOOB. 5 | 24 5 |Konnoksuym
NOAroToBKa K KONOKBUYMY
Tema 12. ObmeH
12.6enkoB u 5 | 49 4  |Konnoksuym
aMNHOKMNCNOT.
NOAroToBKa K KONINMOKBUYMY
Tema 13. ObmeH
13.|HYKNenHoBbIX 5 6 4  |Konnoksuym
KWUCNoT.
PervcTpaumnoHHblii Homep 8494311319 SAEKTPOHHBIH
B0l VHUBEPCHTET

Ctpanunua 13 n3 23.

A 5 (1,

o

AHATTAMECKAR CrCTEMA KPY
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Hepe- Buabi Tpyno- Kg’;%‘;:'ﬂ
N Pasnen Ce- ns CaMoCTOATENbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAEHTOB yacax) pa6oTLl
NOAroTOBKA K KONIOKBUYMY
Tema 14.
BruoTtpaHcdopmaums
14.\n meTabonunam 5 8 4  [Konnoksuym
TOKCUYHbIX
BELEeCTB.
NOAroTOBKA K KONIOKBUYMY
Tema 15.
15.|MuHepanbHbIn 5 11 4  |Konnoksuym
obmeH
MNOAroTOBKA K KOHTPONbHON paboTe
Tema 16. KoHTponbt
16.|[TUrMeHTHbIN 5 [15-16 4 |Haga
obMmeH paboTta
MOAroTOBKa K KOHTPONbHOM paboTe
Tema 17. KoHTponbt
PeweHne
17. 5 [18-19 4 |Has
npuKNagHbIX abora
3agau. P
NTtoro 111

5. O6pa3oBarefibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

OcBoeHve oncunnavHbl "Brnoxnumma" ocywecTBnSaeTcs Yepes Cnonb3oBaHe TPaanuunNOHHbIX
(nekumn, NpakTU4Yeckme 3aHsATUS) U MHHOBALMOHHbBIX 0BpasoBaTenbHbIX TexHonoruii (pabota 8 S0OP),
aKTUBHbIX N MHTEPaKTUBHbLIX OOPM MPOBEOEHUSA 3aHATUIA: N3N0XEHWE NEKLUNOHHOro Marepmana ¢
anemMeHTaMmn guanora, 06CcyxaeHns, NCNoNb30BaHNe MyNbTUMEONAHBIX NPOrpamMM, NOAroTOBKA U
BbICTYNNeHne CTyAEHTOB C AOKNaAamMn Ha KONMOKBMYMax no NpeanoXeHHOW TeMe C HarngaaHbIMu
Matepuanamu: pucyHkamm, ootorpagousimm, Tabnuuamm, rpadomkamu, omarpammamun, Cxemami,
mMegvadhannamu, ayaomo- u suoeomarepmanamim.

MpoBoamnTcs 0bCyXaeHne akTyanbHbIX TEM, pa3bop KOHKPETHbIX CUTYaLWiA.
3ydeHure ancumnnuHbl "Broxmmmnga” BknovaerT:
- NOCeLLEHNE BCEX BUAOB ayAUTOPHbIX paborT;

- YTeHWe CTydeHTaM/ PEKOMEHO0BaHHON NTepaTypbl U YCBOEHNE TEOPeTNYeckoro Matepuana
OVNCLUMUMNNHDI;

KETPOHHBH
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- pabota B SOP (KdY);

- paboTy C UCTOYHMKaMM VIHTEpHET;

- NOArOTOBKY K pasnnyHbIM 0OpMaM KOHTPONS (AoMallHee 3aaaHne, KOHTPOMbHbIE paboTbl, OTYETDI);
- BbIMOMHEHNE KOHTPONbHbIX PaborT;

- NOArOTOBKA K UTOrOBOM COOPME KOHTPONS - 3a4ETy, 9K3aMEHY.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Buoxumusa Kak Hayka. OCHOBbI XUMUN: MEXaATOMHbIE CBSAI3N U B3aMMO0EeMNCTBUSA,
9HepreTuka, oKMCnuTenbHO-BOCCTaHOBUTEJIbHbIE NMpoLeCChl. AMuHoOKuMcnotobl. NMNentTnabl.

KonnokBsuyM , nprMepHble BONPOCHI:

1. AMUHOKMCNOTbI, X Bronormyeckme pyHkummn. 2. Tunbl ammHokucnoT. OCHOBHbIE CBOMCTBA
ammHokumenoT. 3. Knaccudukaums aMMHOKMUCNOT, NOAroToBUTb Tabnuuy (Knaccel aMMHOKUCAOT, MO
panukanam, no fofsipHoCTW, 04HO BykBEHHOEe U1 Tpex bykBeHHoe 0603Ha4YeHne, pacTBOPUMOCTb,
3apsig, NONSIPHOCTb, 3aMeHMMble/HE3aMeHMMbIE). 4. DYHKLUMWN aMUHOKUCIIOT, 0O BSACHUTb 1
HapucoBaTb 0bpa3oBaHmne nenTuaHom cesaun. 5. CTpykTypa aMnMHOKUCNoT. D- n L-aMUMHOKUCNOTHI. 6.
CaoiicTBa 1 reoMeTpmsi NenTUAHON cBadn 7. PyHKUUN aMUHOKUCNOT (aMUHOKUCNOTDI, Kak
NpenlwecTBEHHNKM BUONOrnYecKkn-akTnBHbIX Monekyn) 8. CTpykTypa 1 ceoiicTea Boabl. 9. Tunbl 1
CBOMCTBA KOBaneHTHbIX cBsA3eit 10. Tunbl 1 CBOMCTBA HE KOBANEHTHbIX B3anMonencteunini 11.
KayecTBeHHble peakummn Ha cneuudpuyeckune rpynnbl 6€1KoB 1 aMUHOKUCTOT

Tema 2. NMNentnopbl. Benku.
Konnokeuym , npumepHbie BONPOCHI:

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

Tema 3. HykneunHoBble KUCNOTbl. CNOXHbIe 6enku.
Konnokeuym , npumMepHble BONPOCH!:

1. YeTBepTuyHas ctpyktypa 6enkoB (roMo 1 retepomepHble benku). 2. OnuromepHole 6enku.
Knaccndgomkaumsa 6enkos (Mo doyHKLUSAM, NO CTPOEHMIO). 3. Tunbl cTabmnmanpyowmx cBasen. 4.
du3nko-xmMmnyeckme ceoincTea benkoB 5. 13oanekTpuyeckas Touka 6enkos, cBoictea B6nmau pl 6.
OcHoBHble MeTOAbl BblAENEHUS, (PPAKLMOHMPOBAHUS U N3Y4EeHNS pa3MepoB 1 OOPMbl BENKOBbIX
monekyn 7. Buabl a30TuCTbix 0OCHOBaHui 8. CTpykTypa u Hykneotnaa 9. lNepeuyHas cTpykTypa
HyknenHosbix kncnot 10. Cea3u ctabnnnsmpyowwme NePBUYHbIA U BTOPUYHBIA YPOBEHb YKNaOKM
HYKNenHOoBbIX kKucnot 11. Yknagnka HyKNnemHoBbIX KACNOT OT OL4HOM LIenoYkn 40 XPOMOCOMbI 12.
Otnnuma OHK ot PHK

Tema 4. depMeHTbI.
KonnoksuyM , nprMepHble BOMPOCHI:

1. Knaccbl goepMeHTOB, CBOMCTBA, NpuMepsbl 2. [NpocTbie U CNoXHble PepMeHTbI. 3. AKTUBHbIN 1
annocTepuyecknin LeHTpbl pepMeHToB 4. CTPyKTypa akTUBHOIO LeHTpa dpepmeHTa 5. MNMoHaTtns
KOPepMeHT 1 npocTeTnyeckas rpynna, npumepsl 6. MexaHn3mbl encTBusa pepMeHToB 7. BnnsaHue
(0akTOpPOB Ha aKTUBHOCTb (PepPMEHTOB 8. EAMHMULLI aKTUBHOCTM (pepMeHTOB. 9. [NoveMy doepMeHTbl
Xenyoo4YHO-KUWEYHOro TpakTa CUHTe3npyloTca B Buae 3aumoreHos? 10. [peactasneHne o
HEKOHKYPEHTHOM UHIMOMPOBaHM PEPMEHTOB, NpuBeanTe npumepbl. 11. B 4yem 3aknovaetcs
nenctene gerngporeHas? MNpueennte npumepsl 12. Perynaumsa akTMBHOCTU OEPMEHTOB MO
npuHUMny obpatHoi cea3n. 13. Kak NoCTPOeH 1 oyHKLIMOHMPYET aKTUBHbIN LEHTP DEPMEHTOB. 14.
KakoBo 3Ha4yeHue anba-ammnasbl 1 caxapasbl 4ns NUeBapeHns?

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:
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Mo npenctaBneHHbIM faHHbIM BbinonHuTe: 1. [NoCTpoOeHne KMHEeTUYECKOW KPUBOW B NPSMbIX
KoopavHartax 2. [1ocTpoeHe KMHETUYECKOW KPMBOI B ABOMHBIX 0OpaTHbIX KoopanHatax 3. YkaxuTe
MakCuMarnbHYt CKOPOCTb peakuuu 4. Ykaxute Km 5. YkaxuTte HavanbHyO CKOPOCTb peakumu 6.
Paccuutaiite CKopoCTb peakuum, Npu 3agaHHOR B yCNOBMU KOHLEHTpauun cybetpaTa 7. OTBeTbTe
Ha BOMpPOC BbllWna N KMHeTMYeckas Kpmeas Ha nnaTto HacblweHus. 8. Onpegenute tun
nHrnbuposaxmsa 9. MpreennTe NpMMepbl peakunid, CornacHo Noay4eHHoOMy TUny nHrnbuposaxms 10.
PaccuuTaiTe akTMBHOCTb (pepMeHTa

Tema 5. ButamuHbl. XMMMYecKasi CUrHan1M3awums B opraHu3me: ropMoHbI.
KoHTponbHas paboTa , npMMepHbie BONPOCHI:

1. Ha3oBWTE BMTaMuMHbI, B COCTAB KOTOPbIX BXOAMUT aToM cepbl 2. CTpoeHune n buonorunyeckas ponb
ButammHa A 3. ButamuH A 1 ootoxmmmnyecknin akT apeHmns 4. Hto nexut B OCHOBE Ka4yeCTBEHHOM
peakumm Ha ackopbuHosyto kucnoty 5. ButamnH Be. Kakune elwe HasBaHus CywecTByOT y 3TOro
BuTaMuHa. Hanvwute popmyny. Hazosute ero akTmBHyto oopMy. KakoBa ero buonorunyeckas poneb.
NcTouHmku n cyTouHas notpebHocTb BuTamMmHa Be. KnnHuyeckne nposiBneHnst He4OCTaTo4HOCTH. 6.
CTpoeHure n bronormyeckas posb xonmHa (ButammHononobHoe BewecTso) 7. CTpoeHne 1
buonorunyeckas ponb youxmHoHa (ButammHononobHoe BewecTso) 8. CTpoeHne n bruonornyeckas
pOsib NnnoeBon kucnoTol 9. donatHas nosywka 10 BHyTpeHHuiA n BHewHu goakTop Kacna

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

Konnoksuym , npuMepHble BONPOCHI:

1. 'nnkonuna. Perynauua rnvkonnsa. 2. [leHTo30gpocartHbln NyTb OKUCNEHWS MOKO3bl U ero
bruonoruyeckoe 3HadveHve. 3. bpoxeHne: monoyHokucnoe, cnuptosoe. 4. Metabonnam ataHona.
Tokcuyeckne agochekTbl MeTabonmama ataHona. AapobHoe okmcneHune yrnesonos. 5. OkmcnntenbHoe
nekapbokcnnmpoBaHme NMPOBUHOrPaLHOM KMCNoThl. 6. MNupyBaToernaporeHasHbili KOMNEKC. 7.
Limkn TprkapOOHOBbIX KMCMOT U ero 3HavyeHne B npoueccax karabonuama n aHabonmama. 8. CnHtes
rMOKO3bl B OpraHname - raokoHeoreHes. 9. Perynaumsa rnokoHeoreHesa. 10. MutoxoHapum,
CTpoeHne membpaH. [lbixaTenbHas Lenb 1 ee KOMNoHeHTbl. 11. OkucnntenbHoe
hocchopunuposaHue. MNpencraBneHne 0 MexaHM3mMax ConpsXeHns 61UoNorMYeckoro OKUCNEHNS 1
hocchopunupoBaHns B apixatenbHomn uenu. 12. TpaHcMeMbpaHHbI NOTEHLMan NOHOB BOAOPOAA Kak
hopma 3anacaHns aHepruun. Perynaums abixatensHow uenu. 13. HrmbuTopsl
9NEKTPOH-TPAHCMNOPTHON LENn 1 OKUCANTENBHOrO AhOCHOPUNNPOBAHNS: POTEHOH, BapbuTyparThi,
unaHua, MoOHoOKCUA yrnepona, AuKyMapuH, rpamMmunaud A. 14. QHepretudeckas xapakrepucTmka
aspobHoro n aHaspobHoro pacnana yrnesonos. ObpasoBaHune Tenna B NOKoe; hakTopsbl, BAMSOWME
Ha TennoobpasosaHune n notepto Tenna. nukoreHonns. CMHTE3 rmkoreHa, rnmkoHeoreHes. 15.
Perynauns rnukoreHonusa v rnnkoHeoreHesa. 16. ['nnkoreHosbl. 17. Liukn Kopu. 18. MexaHn3mbl
KOHTPONS KOHUEeHTpaumm rniokosbl B Kposn. CaxapHas kpmeas. 19. Cekpeumnsa nHcynmHa.
"'Mnornukemns, runeprankemMms: NpUYnHLI, cuMnTombl. CaxapHoli anabet. 30. ['noko3ypus. Obwue
NPUHLMNbI PErynaunm yrneBogHoro ooMeHa. BnvsHue nHcynmHa n rniokaroHa Ha Metabonmnam.

Tema 9. Jiunuapbl. Mem6paHbl. TpaHCNOPTHbIE NPOLLECChI Yepe3 MeMOpaHbI.
KonnoksuyM , nprMepHble 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 4 cemecTpe)
UtoroBas cpopma KOHTpons
9K3aMeH (B 5 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 doyHKUMM 1 nokannsauns B KneTke.

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

16. CTpoeHne cbepMeHTOB. AKTUBHbIN LIEHTP pepMeHTa. ANnocTepnyeckui LEeHTp.
17. MexaHn3m nencrsms qoepMeHTOoB.
18. KnHeTunka pepMeHTaTuBHbIX peakumnii.

19. OcHOBHble CcBOWCTBA (PEPMEHTOB, BIMSIHNE HA CKOPOCTb (PepPMEHTATUBHbIX peakuunii
Temneparypbl, pH-cpeapbl, akTMBaTOPOB, UHIMOUTOPOB.

20. Perynauns aktuBHocTn coepmeHToB. OnpeneneHne akTMBHOCTU (DEPMEHTOB.

21. ButamuHbl. Obwee NoHsTUE 0 BUTAMUHAX, knaccudomkaums, buonornyeckas ponb BaXXHERWmX
npeacTaBuTenein BUTaMMHOB. MMNOBUTAMMHO3bI, aBUTAMUHO3bI, TMNEPBUTAMUHO3bI.

22. KayecTBeHHOe peakuuu onpegeneHus sutamudos A, 1, B2, B12, PP, C. KonnyecTtBeHHOoe
onpegeneHune sutammHa C B Moye

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

24. ['opMOHbI rmnotanamyca v runogousa. ['opmMoHbl NoaXenyno4yHom Xenesbl. [ OPMOHbI WMTOBMOHOWN
1 napawmtoBnaHbix xenes. Mukcenema. ['mno- n runepTnpeos.

25. ['0OpMOHbI Haano4Ye4yHUkoB. bonesHb ApnaucoHa. ['mraHTnam. KapnmkoBocTb. [10110Bbl€ FOPMOHBI.
Helpomeonatopbl. 9iko3aHoMabl.

26. XMMN4YeCKuUin cocTas 1 CBONCTBA YrieBoa0B.

27. MoHocaxapwibl, MX U30Mepusi 1 KOHcpopMauun. BaxHelwmne npencTaBuTenm MoHocaxapuaos,
NX CTPYKTYpa, CBOWCTBA U pacnpocTpaHeHne B NpMpoae.

28. 'uko3nabl. Onurocaxapuibl, X CBOMCTBa M Bronornyeckas ponb. Monmcaxapuapl. BaxHenwne
npencrasutenu. [ pynnbl KPOBU, @HTUrEeHbl SPUTPOLINTB.

Bonpochb! kK ak3ameHy:

1. AMMHOKMCNOTbI, UX Brionornyeckne pyHkuun. Tunbl aMMHOKMCNOT. Knaccugoukaumm aMMHOKUCNOT.
3aMeHUMble 1 He3aMeHUMble aMUHOKUCNOTbl. OCHOBHblE CBOMCTBA aMUHOKUCHOT.

2. Mentngpl. MeToobl pasneneHnsa n ngeHTMdukaumm aMmHOKMUCIOT N NenTUO0B.
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3. Benkn. MNepBrYHbI ypOBEHDL CTPYKTYPHOM OpraHu3aumnmn 6enkoBoin Monekynbl. Tvnbl
ctabununanpyowmx cesseit. Ceorictea 6€NKOB: pacTBOPUMOCTb, M303NEKTpUYecKas Touka,
neHaTypaums n peHatypaums. OCHOBHble METOLbI BblAENEHNS, (PPAKLMOHNPOBAHNS U N3YYEHUS
pa3MepoB 1 POPMbl BENKOBLIX MONEKY.

4. BtopuyHas cTpykTypa benka, ctabunmampyowme cea3u. Tunbl BTOPUYHbIX CTPYKTYP (a-cnupanb,
B-KOHhopMaLms, KonnareHoBas crnvpanb). JJoMeHbl.

5. TpeTnyHas n YeTBepTUYHAas CTPYKTypbl Benka, ctabunmampytowme ceasu. MpuHumnb
knaccudpukauum 6enkoB. OCHOBHbIE PYHKLMN BENKOB B KIETKE.

6. AsapobHoe okuncneHne yrnesonos. OkucnmTenbHoe aekapbokcnnmpoBaHe NMPOBUHOMPaAHONM
KucnoTbl. [MupyBaTaernaporeHasHblil KOMMIeKC.

7. JlnnonpoTenHbl: Knaccudgukauus, 3Ha4yeHme B passntmm aTepockieposa.
8. 'nukonua. Perynauuns rnnkonusa.
9. MNeHTO300h0oCHATHBIN NYTb OKUCNEHUS FMIOKO3bl 1 €ro BUONOrMyeckoe 3Ha4YeHve.

10. BpoxeHune: Mono4HokMcnoe, cnuptoBoe. Metabonuam ataHona. Tokcmyeckue adqeKTbl
MeTabonmama aTaHona.

11. Lmkn TpukapboHOBbLIX KMCNOT U ero 3Ha4eHne B npoueccax katabonmama n aHabonuama.
12. CMHTE3 IMIoKO3bl B OpraHmame - rtokoHeoreHes. Perynaums riokoHeoreHesa.

13. MuToXOHApPWM, CTPoeHMe MeMbpaH. [bixatenbHas Lenb 1 ee KOMNOHeHTbl. OKUCNUTENbHOE
hocopunupoBaHme. Perynsiumst apixatenbHow uenu. VIHrmbutopbl 3NeKTPOH-TPAHCMOPTHOM Lenu 1
OKMCNNTENBHOr0 hOCHOPUNNPOBAHUS: POTEHOH, HapbuTypaTthl, LMaHnga, MOHOOKCKL Yyrnepoaa,
OUKYMapWH, rpamuumnamnH A.

14. [ NUKOreHonNn3. rmmkoHeoreHes. Perynsiuusi rnmkoreHonns3a v ravkoHeoreHesa. [MnmkoreHosbl.

15. MexaHn3Mbl KOHTPOSS KOHLEHTPaLMM Foko3bl B KpoBu. [TTYT-peuienTopbl M NepeHoC rioKo3b
yepe3 MembpaHbl. CaxapHas KpuBasi.

16. Cekpeumns nHcynmHa. MMnornmkeMuns, rmnepriamkeMns: NPUYnHbI, CUMNTOMbI. CaxapHblil anaberT.
[ noko3ypus.

17. O6wwme NpUHUMNbI perynauum yrnesoaHoro obmeHa. BnnsiHme nHcynmHa v rniokaroHa Ha
mMeTabonnam.

18. OKMCNeHne XUpPHbIX KNCNOT: akTUBaLMS XMUPHbIX KUCNOT, TPAHCMNOPT auuibHOK rpynmnbl B
MUTOXOHAPUN (PONb KAPHUTUHA), 3-OKUCNEHNE XMPHBIX KNCNOT. DHEPreTnka OKUCNEHNS XUPHbIX
kucnort. Jlokanusaums npoueccos pacnaga mnuaos.

19. depmeHThl. VX ponb B XuBomn npupone. MexayHaponHas knaccudukaums 1 HoMeHknaTypa
goepmeHTOoB. CrneundunyHOCTb gencTBMa oepMeHTOB. 3odepMeHTbl (M303UMbl). MynbTUEPMEHTDI.

20. depMeHTaTMBHbIN rMAPONN3 HYKNENHOBbIX KUCNOT B XeNyA04HO-KMIWEeYHOM TpakTe. Katabonuam
MYPUHOB U MMPUMUANHOB, KOHEYHbIE MPOAYKTbI pacnana.

21. CtpoeHne hepMeHTOB. AKTUBHbIN LEHTP doepMeHTa. BaanmopeiictBme goepmeHTa ¢ cybcTpaTom.
MoHATMA: KodhakTop, KOGEPMEHT, NpocTeTudeckas rpynna. Ponb BUTaMnHOB, METANN0B U APYIKX
KOGpakTopOoB B OYHKLIMOHNPOBAHUN (DEPMEHTOB. ANNOCTEPUYECKUI LEHTP.

22. HapyweHue cnHTesa Mmo4eBon kucnotol. [ogarpa.
23. MeTabonunam ataHona. Tokcmnyeckne adodoekTol MeTabonnama ataHona.
24. bnocuHTE3 XonectepuHa.

25. HapyweHue katabonmama aMMHOKWUCIOT: ankanToHypus, anbbUHN3M, OEHMNKETOHYPUS,
nenumHos.

26. Obuwme cxembl aHabonnama HyKneoTnaoos: NMPUMNIONHOBbIX N NMYPUHOBbIX pI/I6OHYKﬂeOTI/I,U,OB,
O6nocrHTE3 ,U,G3OKCVIpI/I6OHyKﬂeOTI/I,D,OB. Perynﬂuvm buocuHTesa HYKNeoTnanos.
27. 'vnornukemuns, rmneprnnkemMma: npnvnHbl, CUMNTOMbI.

28. MyTn HelTpanMsauny ammmaka. TpaHcnopT aMmmmaka. bBuocMHTe3 MOYEBMHBI.
CTexnoMeTpryeckoe ypaBHeHe 06pa3oBaHnsi MOYEBMHbI.

29. MoHsiTns: aHabonuam n katabonnam. AT kak yHMBepcanbHOe Makpo3prmieckoe CoeamHeHNe.
O6meH yrneBonos. lNepeBapuBaHue yrneBoAoB B XeNyA04YHO-KUWEYHOM TPaKTe: OepPMEHTHI,
xapaktepucTuka
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7.1. OcHOoBHas nuTeparypa:

1. Buoxmmusa gomnoreHesa n oHToreHesa: Yu. noc. / A.A.HupkuH, E.O.aH4yeHko, C.B.BokyTb; Nog,
obw. pea. A.A.4upkunHa - M.: HALU Undppa-M; MH.: Hos. 3HaHune, 2012. - 288 c.: un.; 60x90 1/16. -
(Bobicwee obpasosaHue). (nepennet) ISBN 978-5-16-006024-8 - Pexum gocTyna:
http://znanium.com/catalog/product/318147

2. Tutos, B. H. KnnHunyeckas 61MoxmMmst XUPHbIX KUCOT, TMNUL0B U NMNONPOTENHOB [DNEKTPOHHbIN
pecypc] / B. H. Tutos. - M., Teepb: Tpuaga, 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". 'eHepanosa, .M. CycnsiHok. - M.:
HUL NHdppa-M, 2013. - 400 c.: 60x90 1/16. - (Bbicluee obpasoBaHue: bakanaepuar). (nepennert)
ISBN 978-5-16-005295-3 - Pexxum goctyna: http://znanium.com/catalog/product/363737

7.2. lononHutenbHasa nuteparypa:

1. PoroxwuH, B.B. MNpakTrkym no 6uoxummm [9nekTpoHHbIA pecypc] : yuebHoe nocobue.- DNeKTpoH.
naH. - CMNo. : NlaHb, 2013. - 540 c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=38842

2. Onmntpues, A. [. Bruoxmmmsa [9nekTpoHHbIA pecypc] : YyebHoe nocobue / A. [. Oumntpues, E.
L. Ambpocbesa. - M. : Iapatenbcko-Toprosas kopnopaums 'Oawkos n K-', 2012. - 168 c. - ISBN
978-5-394-01790-2. - Pexum goctyna: http://znanium.com/catalog/product/415230

7.3. UHTepHeT-pecypcCbl:

Basa 3HaHwuiA no buonorun Yenoseka - http://humbio.ru

Broxummsa ona cTyneHToB MEOUULMHCKMX CNeunanbHOCTen -
http://tulpar.kpfu.ru/enrol/index.php?id=948

Buknneaus - ceobonHas sHumknonenms - http://ru.wikipedia.org/
M3patenbctBo BioMed Central - http://www.biomedcentral.com
Caiit 0 xumum - http://www.xumuk.ru/encyklopedia/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)

OcBoeHve ancunniavHbl "bruoxnumma” npegnonaraeTt UCnonb3oBaHWe cnemywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMUT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YNpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yan3auum noboin BuaAeo n ayamno
NHpopMaLuun, NoNy4eHNs 1 nepenadn dNEeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELMAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 AI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOH(pepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLNMW, NPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAO6HON 1 DOCTYNHOW ANS HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOoKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOI NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHOI y4eOHOI NMTepaTtype No OCHOBHbIM AMCLMMINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl U3gaHns Kak YACTo MegUUUHCKOro npodouns, Tak
1 NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nosHbie
KOMMNeKTbl HEOBX0AMMO NNTEPaTYpPbl B COOTBETCTBUN C TPEOOBAHMSIMU rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

1. JlekunoHHas ayantopusi ¢ KOMMIEKCOM MyNibTUMEAMIAHOM annapaTypbl (MPOEKTOp 1 HOYTOYK);
MPVHTEP 1 KOMMPOBANbHBIV annapat Ans Co3aaHns pas3aatoyHblX Matepuanos; TpubyHa ¢
MUKPOGPOHOM

2. labopatopus ons npoBeLeHNst NPaKTUYECKUX 3aHATUIA, 0bopynoBaHHas nabopaTtopHoi Mebenbio,
BbITSIXKHbIM WKAGYOM, NOCYA0N, PACXOAHBIMU MaTepranamu, He0bXo0AMMO HanMumne: LEHTPUAQYrK,
cnekTpodooTomeTpa, pH-meTpa n opyrmux nabopaTopHbix Npnbopos ([o3aTopbl NepPEMEHHOr0
obbema, BopTekchl, LLeiikep BubpaunoHHbIi ans npobupok, Weikep, Tepmoctat-nHkybaTop
nabopartopHblii, TepMocTaTt ¢ (yHKLMSMIN OXNaxAeHNs 1 HarpeBa, TepMocTaTt XUAKOCTHOM,
Mepuatkn, Becbl, MarHuTHas mewanka, Cyxoxaposoin wkad, ductunnatop, MNunetatopsl
NOpPLHEBblE NNACTUKOBbIE, XONOAMIbHUK C MOPO3UIbHOM KaMepor 1 ap.)

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
cneumanbHocTh: 30.05.03 "MeamunHckas knbepHetuka" n cneunanmsaunm He NPenyCMOTPEHO .
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