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1. ITesb ¥ IIAHHAPYeMble Pe3yIbTaThl 0CBOCHHS THCIHUILTHHBI (MOTYJIs)
ITenbr0 OCBOCHHS TUCIUILTHHBI SBILETCS (POPMUPOBAHHE CIIEMYIOIIHNX KOMIIETEHITHIL:

— VYK-1 — cHocoOHOCTh OCYIIECTBJISATh IIOUCK, KPUTHYECKUH aHaJIM3 M CHHIE3
HH(OPMAITHH, TPUMEHATh CHCTEMHBIH II0JIX01 VIS pPellleH s MTOCTaBIeHHBIX 3aJ1a;
— OIIK-2 — CchnocoGHOCTh TPHMEHATh IPHHITHIBI CTPYKTYPHO-() YHKITHOHATBHOM

OpraHH3alluM,  HCIOJIB30BaTh  (PU3HOIIOTHYECKHE,  IHTOIOTHYECKHe, OHOXHUMHYECKHE,
Ono¢u3MIecKHe MeTOJbl aHalIH3a JUIS OIEHKH U KOPPEKIIMH COCTOSHHS JKHBBIX OOBEKTOB H
MOHHMTOPHHIA CPeIbl HX OOUTAHUS.

PesynpTraTaMu OCBOCHUS AUCIUIUIUHBI SBISIOTCA CISAYIOIIHE HHIMKATOPHI TOCTHKEHHS
KOMIETEHITHH:

HOIIK-2.1. JleMOHCTpHpPYeT IIOHMMaHHE IIPUHITHIIOB CTPYKTYPHO-()YHKIIHOHATBHOMN
OPraHU3aliy KUBBIX CUCTEM;

HOIIK-2.2. Hcmomp3yeT (HU3HONOTHICCKHE, IUTOIOTHYECKHE, OHOXHMHYECKHUE,
ouodu3ngecKkne MeTOJbl aHAIH3a JUIS OIEHKH W KOPPEKIIMH COCTOSHUS JKHBEIX OOBEKTOB U
MOHHMTOPHHIA CPeIbl HX OOUTAHUS.

2.3aga49M ocBOeHHS JHCIHIIINHBI

— OcBoUTh TepPMHUHOJIOTHYECKHIH ammapaT U chopMHpOBaTh CHCTeMAaTH3HPOBAHHEIE
3HaHWIl B 00JIaCTH OHMOXMMHH B OTHOIIEHUH OCHOBHBIX KJIACCOB OHOJIOTMYECKH BajKHBIX
MOJIEKYII, H3YYUTH IIPOIlecChl METa00IN3Ma Pa3/IMYHbIX OHOIOTHYEeCKH 3HAUUMBIX COeIHHEHUI U
B3alMOCBS3b Pa3/IMUHBIX ITyTeH MeTa0oI3Ma B KIIETKe.

— Hayuuthca OpuUMeHSTh TOHSTHHHBIA  ammapaT OHOXHMHH, IIOTB30BaThCS
H3MEPHUTEIFHEIME  IIPHOOpPaMH U 00OpYAOBAaHHEM, IIPUMEHSEMBIMH B OHOXMUMHUYECKHX
HCCIIeIOBAHUAX JUISL PelIeHHs MPaKTHIECKHUX 3a/1a4 MpodecCHOHATBHON NeSITeTbHOCTH.

3. MecTo THCHHUILTHHBI (MOIYJ/ISI) B CTPYKTYPe 00pa30BaTeIbHOH MMPOrpaMMBbI
JIHCIHUIUIMHA OTHOCHTCA K 0043aTEIIBHON YacTH 00pa30BaTElIbHOM IIPOrPaMMEI.

4. CemecTp(bI) 0cBOEHHS U (popMa(bl) MPOMERYTOUYHOM aTTeCTANMH IO TUCIHUILIHHE
CemMecTp 2, DK3aMeH.

S. BxoJ1Hble TpeOOBaAHMS 1151 0CBOCHHS TN CIUILIHHBI
JIIs  yCHENTHOTO OCBOEHHS JUCIMIUIMHBI TPeOYIOTCS pe3yiabTaThl OOydeHHs II0
CITeYIONIHM JHCIHIUTHHAM: HEOPTaHHIeCKasa XHMHS, OpTaHHIecKas XHMHUSL.

6. SI3bIK peanu3anuu
Pyccxkumii.

7. O0beM THCHHILTHHBI (MOTYJIA)
OO0mas TpyI0eMKOCTh JUCIHILIUHBI COCTABISET 3 3.€., 180 9yacoB, U3 KOTOPBIX:
— JIeKIuH: 32 4.;
— CeMUHApPCKHUe 3aHATHA: 14 4.
— IpakTH4eckue 3aHaTus: 0 4.;
— nabopaTopHbIe PadOTHI: 48 4.
B TOM YHCJIe IIPaKTHYeCKas IoAroroBka: 0 4.
OO0BeM CaMOCTOSATENIBHOM PabOThI CTYJ/IEHTA OMpPeAEIeH YI€OHBIM IUITAHOM.

8. Cogep:kaHue TUCUHMILIMHBI (MOIY/ISI), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. Beeoenue ¢ 6uoxumuro. Kuevie cucmemet, ypoeHu ux opeanuzayuiu. BHOXUMHS
Kak Hayka. KpaTtkas uctopus pa3BHTHS OHOXMMHUHU. JKHBBIE CHCTEMBI. YPOBHH CTPYKTYPHOH
opraHuzanuu kuBoro. Kierka kak caMOBOCIIPOM3BOMSIIMIICS XHMHYecKHH peakTtop. IloTokn



BelllecTBa, SHEPrHH H HH(pOpMAIMH B KjIeTKe. EIHHCTBO XHMHYECKOTO COCTaBa H THIIOB
MIPEBPAIIEHNI BEMIECTB B JKUBBIX CHCTeMaX. bHOXUMIYecKas 3BOTIOIHS.

XUMHYECKHI COCTaB KIIETOK. O0ommi  mia” CTPOEHUS OHOMOJIEKYIL.
HuskomonekynapHbele COEIMHEHHS, BXOJIIHE B COCTaB OHOMOJEKYI-NOJIUMepPoB. Boma -
YHHBepcalbHas cpelia Ul XUMHYeCKHX MPeBpaIIeHU B JKUBBIX CHCTEMAX.

Tema 2. Ilpupoonvie amunoxuciomel. Ilenmuonas cesso. Ilenmuodvt u benxu. Ypoenu
cmpykmyproll  opeanusayuu  berkoe. Ilpupomaeie  aMuHOKHCIOTEI (AK). CrocoOwl
knaccudukamun AK. Homnzammsa AK. Baxnaefimue u HezameHuMble AK. [lepBrdaHas cTpykTypa
MENTHJIOB U OETKOB.

Ilpupoga menrumHONM  cBf3u. HoMeHwiarypa NeNTHIOB U IOJIUIENTHIOB.
"KoHcepBaTHBHBIE" U TOMOJIOTHYHBIE ITOCIIEAOBATEIEHOCTH AMHHOKHCIIOT B O€lIKax.

YPpoBHH CTPYKTYPHOH OpraHHW3allMd OelkoB (TEpBHYHAS, BTOPHYHAs, TpPETUYHAs,
JeTBepTHYHAd H HaJIMOJeKyJSpHbIe CTPYKTYpPHI). VYopsiaodeHHas (o-cIHpanb, [(-clon) u
HeyIopsiIoueHHble CTPYKTYphl. KoH(opMarmoHHass CTa0HIbHOCTh H IIOABHAKHOCTh OeJKa.
CaepreiBaHue U cOOpKa OEJIKOB.

OyHKIMH W OHONOTHYECKas POJb OenkoB. B3ammogeiictBHe OelIKOB H
HHU3KOMOJIEKYJSIPHBIX TMTaH10B. Cl1okHBIe OelIKH. MeToIb!I BBIIeIeHHS H O9HCTKU OelIKOB.

Tema 3. Bewxu — 6uonocuueckue xamanuzamopel. OcHogvl pepMeHmamueHozo
kamanuza. OOUHe TpeACTaBIeHUS 0 Karamuize. DU3MYECKHil CMBICT KOHCTAHTBI CKOPOCTH
XUMHYECKOH peaKInH (3HepreTHdeckas JUHarpaMMa peakIHH, IepeXOoJHOe COCTOSHHE, SHePrus
akTHBaruH). KiaccHHUKalug KaTaTUTHYeCKHX MeXaHH3MOB (OOIMi H  cHeluQuIecKHii
KHCJIOTHO-OCHOBHOHM KaTalu3, KOBAJIEHTHBIN KaTallu3, [IPOMEXYTOYHBIE COEIHHEHHS). belku -
OnollorM4YecKre  Karaim3aropbl.  CralMoHapHOe  NPHONMKEHHE IPH  PACCMOTPEHHH
(epMeHTaTUBHBIX peakiuil. YpaBHeHHe Muxasmca-bpurrca-XomieitHa. I'padudeckue MeTOIBI
aHamm3a (epMeHTaTHBHBEIX peakuuil. DH3HYEeCKHI CMBICI KOHCTAHTBI MHXasimca.
MakcuMaibHBle CKOPOCTH (hepMEHTAaTUBHBIX peakIHil. AKTHBHOCTh H YHCIAa OOOpPOTOB
¢epmenTtoB. CrnenuduaHOCTh (HePMEHTATHBHOTO KarTaiau3a. HVIHTHOHTOPbl M aKTHBATOPBI
(depmentoB. OOpaTuMocTh (epMeHTaTHBHOro Kartammsa. KodakTopel. PerymipyemocTb
(bepMeHTaTUBHOTO KaTaim3a. M30- M alTocTepHUecKoe CBSI3BIBAHHE JHTAHOB-PETYIATOPOB C
oenkom-hepmenTtom. KoomepatusHble 3¢ hekTs B hepMEeHTaTHBHOM KaTajlH3e.

HM3odepMenTsl.  MexayHapoaHas — KiaaccHukamus — ¢gepMeHToB. Karamu3z ©
MMPOHHITAEMOCTE MeMOpaH. XHUMHYEeCKHe MeXaHH3Mbl (JepMEeHTaTHBHOI'O KaTaaH3a (CepHHOBBIE
MpoTeasbl, MUPHJIOKCAIEBBIH KaTaln3, KapOoaHruapasa U ap.). Crenududeckas JOKaTH3aIHI
(hepMeHTOB B KIIeTKe.

Tema 4. Ilpupoonvie yeneeoowvt u ux npouszeoonvie. Mono-, onueo- u noaucaxapuosi, ux
cmpoeHue u Ouonozuveckoe 3HaveHue, Homewxiamypa. IIpUpONHBIE YTIEBOABI H HX
npousBoHbele. MoHocaxapuabl, UX XHUMHYecKHe CBOHCTBAa. CTepeoXxuMHus H H30MEpUS
yrieBofoB. Oimrocaxapunel, OHOIOTHYECKOE M IIPAKTHYEeCKOoe 3HAYeHHEe JUcaXapHIoB.
Ilomicaxapuasl. XuUMHYECKOE CTPOCHHE M yPOBHH  OpPraHH3allUd  IIOJIHCAXapHIOB,
TJIMKONPOTEHHOB,  cylabdomomicaxapunoB. HMx  Ouomormueckue  QyHkmmu.l'oMo-
rereporoiaucaxapuasl. XuMHUECKOe CTpPOeHHe KpaxMalla, IJHKOIeHa, LEJII0JIO03bl, XHUTHHA,
MENTUAOITINKAHA. | JIMKO3aMHHOITIMKAHEl.  ['HalypoHOBass  KUCIOTA. | JIMKOKOHBIOTATBHL.
IIporeornmukanbl. I'muxonumuasl. IlepBuuyHads, BTopuYHAs U Oolice BBICOKHE YPOBHH
OpraHU3aIHH{ MOIHCcAXapHIOB, TTTHKOIPOTEHHORB, CYTb(OMOTHCAXapUIIOB.

Tema 5. Cmpoenue u gyuxyuu nyxieunoevix xucion. [IypHHOBBIE H THPUMHIHHOBBIE
ocHoBaHus. Hykneosuasl u HYKIEOTHIB. AT® mw I'TO Kak 3HEpreTHYecKHE MOJEKYIIbI.
HMuxmtudaeckue HykieoTHabl. CHTHaTbHAag (GYHKIHA IMUKIHYeCKUX HYyKIeo3uaMoHodochaToB.
HyknennoBesle kuciaoTel. KoMmmeMeHTapHbBle Mapbl HykiIeoTuaoB. [IpaBuima Yapradda. B-



crpykrypa JIHK (mBoitHas crimpane Yorcona-Kpuka). Cymepermpanusarms JJHK. T'ncrorsr u
cTpoeHue XxpomartuHa. JleHarypauud U peHarypauus JJHK. MeTonsl ycTaHOBIEHHS IIEPBHYHBIX
I10C/IeI0BaTeIbHOCTEH HYKIEOTHA0B B HYKIEHMHOBBIX KHCIIOTAaX: CEKBEHHUPOBaHHE 110 C3HIepy,
Maxkcamy-I widepry, IMHUPOCEKBEHUPOBAHUE. Hcnons3oBanue HYKJICOTUHBIX
MOC/Ie10BAaTENbHOCTEH I H3YICHUS SBOIIOIUH OPTaHU3MOB.

Pazmmunbeie Taunel PHK. Katamurndeckas ¢yakmus PHK. PuGosmmbl. I'mmorteza PHK-
MHDpA.

Tewma 6. [JenmpanvHas doema monexyiapHotl buonoeuu. IIpoyeccor mampuiHozo cuHmesa
HCUBLIX — OP2AHUIMOG.  pentuxayus, MmpaHckpunyus, mpadciayus. YHHABepcallbHBIE H
CIelHaTbHbIE MyTH Tepeaun TeHeTHdeckoi nHpopmanuu. [leHTpanbHas JorMa MOJIEKYISIPHOI
OHOIOTHH.

Permmkarus JIHK: 6uoormdeckoe 3Ha4eHHE, STambl, (PEPMEHTHL

Tpanckpumims. ['eHeTHdecKHH KOJ — OTKPBITHE, CBOICTBA, BBIPOKJIEHHOCTh. Teopus
omepoHa. DTalbl TPaHCKPHININH, (epMeHTHI H OenkoBble (akTophl. JIHK-3aBucuMble PHK-
nonuMepassl. [ToctrpanckpumimonHble u3MeHeHns PHK, crimaiicuHr.

Tparcnsius. OcoOOEHHOCTH TPAHCIMIHHN Y IPOKAPHOT U 3yKapuoT. MexXaHu3Mbl, CTaIHH
cUHTe3a Geika, (paKTOpsl TPaHCIAIHH. [TocTTpaHCIAIMOHHbIE IIPeBpalleHIs GeIKOB.

Tema 7. Memabonuszm. Ocroevr 6uosnepeemuxu xiemxu. KaraGoau3M U aHAOOIH3M.
Knaccudukamms TumoB Meradoan3Ma. [[eHTpaabHble TyTH oOMeHa. KiroueBble MeTaOOTHTH —
MHPYBAT, areTwI-KoA. MeTtabomdeckas CIIeITHATH3aITH OT/JEeIbHBIX OpPTaHOB.
KoMiraprMeHTalmsg HEKOTOPBIX OCHOBHBIX OHOXHUMHYECKUX ITyTed. OO0mue Myt KaTabom3Ma U
OHOIOTHYECKOE OKHUCIIEHHE.

W3meHeHue cBOOOMHON 3HEPIUH UM paBHOBeCHE OOPAaTHUMBIX peakituii. COmpsKeHHBIE
peakumu. @OepMeHTEI-THIa3bl B KadecTBE YCTPOHCTB, 0O0ECHEeUHBAIONIUX COIpPSUKEHHE.
CoemHEeHHSI C BBICOKHUM TIOTEHIMaIoM IiepeHoca TIpymm. Kowxmermmus dochopribHOTO
noreHimana. AT® - yHUBepcaJbHBI UCTOYHUK SHEPTUH B OMOJIOTMYECKUX cHcTeMax. [[pyrue
"OoraTele SHeprueil" coeauHeHus (mupodocdar, KpeatuHdpocdar, QochoeHOMMUPYBAT,
AITIITHOS(HPHI, armidocdarer). Perymuposanue dbochopuIpHOTO ITOTEHITHATIA.
KpeaTunkuHa3Has M aJeHWIATKUHA3Has peakiui. Hykaeo3ua MOHO-, TH- U TpHochar
KHHa3Hble peakIu. JHepreTudeckas 3(Q(GEeKTHBHOCTh COMpPSKEHHBIX peakiuil. TeIuoBble
3 PeKThl OHOXUMHYECKUX NPEBPAIEHHI H TePMOPETySIHSI. AKTUBHBIN TPAaHCIOPT BEIECTB
gepe3 OHonmorudeckue MeMopansl. TpancnopTHbie AT®a3sbL

TepmunambHOe oKuceHHe. KodepMeHTHI — YYaCTHHKH OKHCIUTEIbHBIX PeaKIui
(NAD+/NADH; NADP+/NADPH; yOUXHHOH/YOUXHHOI). DIeKTPOH-TPaHChEpasHble pPeakIfHu
U IOHATHE O JbIXaTeNbHBIX Lendx. CTpyKTypa MHUTOXOHIPHUI M JIOKaIH3alUsi KOMIIOHEHTOB
JBIXaTeTbHOH IIENH MJICKONHUTAmHUX. [lepeHOC BOCCTAHOBHTEIBHBIX 3KBHBAJICHTOB dYepe3
MeMOpaHy MHTOXOHAPHH. TpaHCrHIporeHa3Has peakiud. J[pIxarelbHas Ielb - Ipeo0pa3oBaTeilb
SHEPruu (TEOpHS »IeKTpoXxuMHdeckoro compsukeHus II. Mutuena). O6patumas H+-AT®a3za -
rJIaBHOE YCTPOHCTBO UL cuHTe3a AT® B a3pOOHBIX KIETKaX.

Tema 8. Memabonusm caxapoe. CXeMa IIOTHOIO OKHCIEHHS TJIIOKO3BL I JTHKOMH3 —
LIEHTPAIbHBI HyTh KaTaOoJM3Ma TJIOKO3bl. J[Be cragmu rimmkonus3a. IlocinenoBaTelbHOCTh
pPeaKnuil TIMKONH3a. BKiIodyeHWe TeKcOo3 H II€HTO3 B INIHKOIUTHYECKHH  pacmag.
MoII04YHOKHUCIIOE U CIIUPTOBOE OposkeHHe. XapaKTepUCTHKA OTAEIbHBIX (PEPMEHTOB ITTHKOIIN3A.
PerymupoBaHHe TTHKOTH3a. JHepreTHdeckoe 3HadeHHe aHa’pPoOHOro M a3poOHOr0 TIIHKOIH3A.
@ocdoponuz TAMKOTeHa. [uapommM3 Kpaxmana. [TTHKOIUTHYECKAs  OKCHIOPETYKITHS.
PerymatopHble MexaHH3MBI (ocdoponn3a TiHkoreHa U (ocPodpPyKTOKHHA3HON pPeaKITHH.
OOpaTnMocCTh TIHKO/INA3a U TroKoHeoreHes. 1{uxkn Kopu.



I'moxoneorene3. CHHTe3 TiHKoreHa (riaukoreHes). CTexHoMeTpHYecKHE YpaBHCHHSA
CHHTE3a IMIOKO3bl H TIIMKOTeHAa W3 MOJOYHOM KucIoThl. ColepikaHWe TIIOKO3BI, JIaKTaTa |
MUpyBaTa B KPOBH KaK (PU3HOTOTHYECKUI TI0KA3aTEeb.

Tema 9. Pacnao ou-, mpuxapbonoeuvix xuciom. OxkuciumenvHoe 0exapOoKcunuposanue
nupyeama. Auetnn-CoA - yHHBepCaIbHBIH HHTEPMeIHAT paclafa JKHPOB, YIIIEBOAOB H OEJIKOB.
Iyt oGpa3oBaHUA IMaBeIeBO-YKCYCHOH KHCIOTHL. I[HKIT JH-, TPHKapOOHOBBIX KHCIOT (ITHKI
Kpebdca). CrexmoMmerpuueckoe ypaBHeHHE pacmaza mmpysara ao CO2. DHepreTndeckas H
IUTacTH4eckas QyHKuH rukia Kpebcea.

Tema 10. Obmen amunoxucnom u Opyeux aszomucmsix coeduHeHuii. BHEKICTOUHBIH
(TumeBapuTeNbHEIN) mpoTteomns. [lepeaMunupoBanue. JlekapOOKCHIMPOBAHHE aMHHOKHCIIOT.
OKUCTHTETbHOE [I€3aMUHHPOBAaHHE AaMHHOKHCIOT. 0-KeTOKHCIOTBI - IPOAYKTBI paclaja
AMHHOKHCIOT. J[eTOKCHKAIlUS aMMHaka. AMMOHHOTENHS, ypeoTedus u ypukoTemus. CHHTe3
MOYEBHHBI B KauecTBE KOHEYHOIO MPOAYKTAa OOMEHAa  a30THCTBIX  COEIHHEHHH.
CrexumoMeTpuiecKre YPaBHEHHS 00pa30BaHUS MOYEBHHBL.

Tema 11. JTunuder. CTpoeHHe W HOMEHKIATypa JUIHIOB, HX OHOJOTHYeCKHe ()YHKIIHH.
CgoiictBa munuaoB. OCHOBHBIE IIPEACTABIEHHSA O CTPOEHUH OWJIOTHYECKHX MeMOpaH U HX
(G YHKITHAX, POIH JIIS KU3HEeIeSTeTbHOCTH KIESTKH.

Tema 12. Bumawmuwsi u eumamuronodobuvie eeujecmea. Knaccudurarms,
HOMEHKJIaTypa, CTIPYKTypa, CBOICTBa, paclpocTpaHeHHEe B IpHpoJe. buoiorudeckas poib.
Buramuns!l rpymsl A. Butamussl rpynmnsl JI. Buramunasl rpynnsl E. Buramussl rpymmsr K.
Buramuu F. Buramun B1l. Burtamua B2. Butamun B3 (manTtoTeHoBas KucioTa). Buramud BS
(mukoTHHOBag Kuciaora). Butamue B6. Butammr B12. ®@ommeBas kucmora. Buramuu C.
IIapaamuaOGeH30iHAA KUcoTa. Butamua PP. buoTuH.

TeMbI H KpaTKoe coJIePKaHHE CEMUHAPCKUX 3aHATHH JUCITUIUIHHBI

Tewma 1. Cemunap « @ynxyuu 6enxos. Cnooicrvie benxuy (2 u).

Bompockr a1 o0cyxaeHusa: OyHKIHH H OHOJIOTHYECKas PolIb OeIKOoB. I ToOyIsIpHEIe H
GbubpuigpHble OelIKH: CBA3b CIPYKTYphl ¢ GYHKIHAMH. B3aumojeiicTBHE OelKOB H
HH3KOMOJIEKYSIPHBIX JraHaoB. CiiokHble OenkH (¢ochompoTenasl, HYKICOIPOTEUIbI,
XPOMOIIPOTEH/IbI, MeTaJUIONPOTEH 1B, TTTHKOIIPOTEH IbI, MPOTEOTIHKAHbI). MeTo bl BBIIeTIEHHS H
OYHCTKH CIOKHBIX O€IKOB.

Tema 2. Ilenmpanvnas oOoema morexyaspHoti 6uonocuu. Ilpoyeccor mampuurnozo
cunmesa: penauxayua JHK, mpanckpunyus, mpanciayus (4 4).

Bompocs! ang o0cyxaeHus: IleHTpansHas 10rMa MOJICKYISPHOH OHOJIOTHH.

Permmukarus JTHK: 6Hotorndeckoe 3HaUeHHe, STallbl, (epMEeHTEHL.

Tpanckpumims. ['eHeTHYecKHii KOJ — OTKPBITHE, CBOICTBA, BBIPOKIEHHOCTb. Teopus
OmepoHa. DTambl TPaHCKpHIMIUH, (epMeHTHl B OenkoBble (akTophl. /IHK-3aBucuMble PHK-
nonuMepassl. IlocTrpanckpunnonHble H3MeHeHHs PHK, crutaiicHHr.

Tpanrcnsusa. OcoO0eHHOCTH TPAHCISIUH Y IIPOKAPUOT U 3YKapHOT. MeXaHU3Mbl, CTaluu
cuHTe3a Oelka, (pakTopsl TpaHCIUH. [IocTTpaHCIsSIIHOHHbIE TIPEBpaIleHIs GeTKOB.

Tema 3. Cewmumnap «Docgoponuz znuxozena. Iudponuz xpaxmaia. Obpamumocnisv
2nuxousa u anoxoreozenes. Lluxn Kopuy (2 u).

Bompocer s obcyxaeHns: @ocdopoln3 IIHKOTeHa. [HApPOIH3  Kpaxmala.
I'mikomTudeckas OKCHAOPeAyKIHA. PerynsropHble MeXaHHU3MbI (ochopoimsa TIHKOTeHa U
dbochodpykTokHHa3HOH peakiu. OGPaTHMOCTH INTHKONH3a U TTiokoHeoreHe3. ik Kopn.



I'moxoneorene3. CuHTe3 riHKoreHa (TaukoreHe3). CTeXxnoMeTpHYeCKHE YpaBHCHHSA
CHHTE3a IMIOKO3bl H TIIMKOTeHAa W3 MOJOYHOM KucIoThl. ColepikaHWe TIIOKO3BI, JIaKTaTa |
MUpyBaTa B KPOBH KaK (PU3HOTOTHYECKUI TI0KA3aTEeb.

Tema 4. Cemunap «Pacnad ou-, mpuxkapboroeeix kuciom. OxkuciumenvHoe
Oekapboxcunupoeanue nupyeama. Luxn ou-, mpuxapbonoevix xuciom (yuxn Kpebea)» (2 u).

Bomnpoch! s o0cyxaeHus: OKUCIUTENBHOE AeKapOOKCHIHPOBAaHUE IMHUPYyBaTa. AIleTHI-
CoA - yHuBepcaJIbHBII UHTEPMEIHAT paclajia KHUPOoB, YIJTIEBOAOB U 0elkoB. Iyt oOpa3zoBaHUs
IaBETIeBO-YKCYCHOH KHCIOTBI. I[[MKI -, TpPUKapOOHOBBIX KuciaoT (muka Kpeocea).
CrexnoMeTpHUeCKOe YpaRHEHHe pacmajia mupyraTta jio CO2. DHepreTudeckas U MIacTHUECKast
b yukmmm nukia Kpebcea.

Tema 5. Cemunap «Obmen amunokuciom u Opyeux a3omMucmvlx CoeoUHeHUIl.
Hepea,mmupoeamze. ﬂexapéoxcumq?oeamze amunoxuciom. OxuciumenvHoe 083:‘1-‘-4”?1‘”}?06&}”!8
amunoxuciom. Oprumuroestii yuxn» (2 4).

Bompocer s oOcykaeHHI: BHeKIeTOUHBIH  (MHIIeBapHTEIbHBIN) IPOTEOJIH3.
IIepeamunupoBanue. /[ekapOOKCHIMPOBAaHUE aMHHOKHUCIIOT. OKHCIHUTENbHOE JIe3aMHHHPOBAHUE
AMHHOKHCIIOT. 0-KeTOKHCIIOThI - NPOAYKTHl pacnaja aMHHOKHCIOT. JeTOKCHKanus aMMHAKa.
AMMOHHOTeINS, ypeoTeIus U ypukoTenus. CHHTe3 MOUeBHHBI B KadecTBe KOHEYHOTO IIPOIYKTa
00MeHa a30THUCTBIX coeAuHeHH . CTeXHOMEeTpUYECKUEe YPaBHEHH 00pa30BaHUS MOUYEBHUHEI.

Tema 6. Cemunap «/Iunuowvt. Obmen auniudos. OKUCTUMETbHBII PACTAO HCUPHBIX KUCTOM
(B-oxucnenue») (2 u).

Bomnpochsl i o6cyxaeHns: CTpoeHHe U HOMEHKJATypa JIMIUI0B, UX OHOJIOTHYECKHE
¢dyukmmm. CBoiicTBa MUIA0B. OCHOBHEIE TIPEJICTABICHHS O CTPOSHHH OMIOTHYECKHX MeMOpaH
U UX QYHKIUSIX, POJIH AJIS JKU3HEeATeIbHOCTH KIETKH.

Tembl H KpaTKoOe cojiep:kaHue Ja00PATOPHBIX 3aHATHIl THCIHILTHHBI

Jabopamopnas paboma 1 (4 uaca). «BBojiHOE 3aHATHE». [IpaBHiIa 6e30IMaCHOCTH IIPH
pabore B OHOXHMMHYeCKOiH madoparopuu. OOOpymoBaHHE U TOCyHa Il OHOXHMMHYECKHX
uccinenopanmii. KoHneHTpauu pacTBopoM (MOJISpHas, HOpMAallbHAs, IMPOIleHTHas). PemreHue
CHUTYalIHOHHBIX 3a[]a4 Ha IIPUTOTOBIIEHHE PACTBOPOB BEIIECTB C 3aJaHHON KOHIEHTPAalHell.

Jabopamopnas paboma 2 (4 uaca). «IlonydeHne pacTBOpoB Oeika. [[BeTHBIE peaKIHU
Ha aMHHOKHCIIOTHI U O€lIKH». B X0/1e BBOJHOH YacTH 00CYKIAIOTCS CTPOEHUE H KIaCCUPHKAIHS
aMHHOKHCJIOT, IPHpoJa IeNTHAHOH cBA3H. PaboTa BKIIOYaeT HPHIOTOBIEHHE PacTBOPOB
PacTHTENBHOT O H KHBOTHOTO OelnKka. IlocTaHOBKY IIBETHBIX PEaKIHI: OHYPETOBOH PEaKITHH JJIs
ompeleNeHNs NEeNTHIHBIX CBA3€H, KCAaHTOIPOTEHMHOBOH peaKIUH Ha OENKH, coaepKalliue
apOMAaTHYECKHE AMHUHOKHCIOTBL, peakmuud AJaMKeBHYa Ha TpUNTOQaH, peaknus Ha
cepycoiep/Kaliie aMHHOKHCIIOTHI.

Jabopamopnas paboma 3 (4 uwaca). «XpoMmMaTorpaduueckoe OIpeeTeHHe
AMHHOKHCIOT».

B xone BBOAHOMH YacTH 00CYKIAIOTCS CTPOSHHE U KIacCH(HKAIHNSI aMHHOKHCIIOT, CYTh
xpoMaTtorpadHUecKuX METO0OB M IPHMEHeHHe XpoMmarorpadui Uil HIeHTH(DHKAIMH
AMHHOKHCIIOT.

IIpakTHdeckas dYacTh 3aHATHSA BKIo4daeT (1) IpUTOTOBIEHHE XpoMaTorpagpuiecKoit
Kamepsl, (2) HaHeceHHe Ha Xpomarorpaduueckyro OyMmary HcclIelyeMbIX pPacTBOPOB
AaMHHOKHCIOT W  MapKepHBIX  (M3BECTHBIX)  aMHHOKHCIOT, (3)  pa3jeneHue B
xpomartorpadHueckoll KaMepe ¢ HCIOIb30BaHHEM pacTBopurens, (4) ompeaenenue Rf mis
KaXI0H aMHHOKHCIIOTHL.

B pesymprare pabGoTBl MJOKHBI OBITh HASHTH(HIIMPOBAHBI AMHUHOKHCIOTHI B
HccieyeMoil cMecH.



Jabopamoprnas paboma 4 (4 uaca). IlpakTHdeckoe 3aHATHC IIPOBOJUTCS B BHJC
nabopaTtopHol padoTel «KoOIHYecTBEHHOE OIPEACICHHE COAepKaHHA Oellka Mo OHypeTOBOH
peaKkiumy.

B xone BBOIHOIT YacTH OOCYXKIAeTCSd IIPHPOJA MENTHIHON CBA3H, CTPOEHHE MENTHIIOB,
CYTh Ka4eCTBEHHBIX H KOJIMYECTBEHHBIX PEAKIHI Ha pa3IHYHbIE COEAHHEHHS H OCOOEHHOCTH
OHYPETOBOH peaKIHH I OIpeAcIcHHS O0€JIKOB H IIeIITHIO0B.

IIpakTudeckas 4acTh 3aHATHA BKIOYaeT (1) mMpUroToBieHne KaauOpOBOYHBIX PaCTBOPOB
Oenka (OBIIBETO CHIBOPOTOYHOIO albOYMHHA) C M3BECTHOH KOHIIEHTpAIlHel M HCCIIeTyeMBIX
pacTBopoM Oelka KypHHOro sidrma, (2) TOCTaHOBKY OWypeToBOH  peakrmuu, (3)
(hoTO3TEKTPOKOTIOPUMETPHIO, (4) TOCTpOeHHe KaTHOpPOBOYHON KpHUBOM, (5) ompeneneHHe
coJep:KaHud OelKa B HCCIEeyeMBIX PaCTBOPOB € IIOMOIIBbIO KaTHOPOBOYHOHN KPHBOIL.

B pesynpTare 3aHATHA JOLKHO OBITH OIIPEIeNIEHO KOJIMYECTBEHHOE COlepKaHie YUCTOTO
Oenka 1 mu OelKa KypHHOTO SITIA.

Jlabopamoprnas paboma 5 (4 wuaca). llpakTHdeckoe 3aHATHE IIPOBOJUTCS B BHJIE
nmadopatopHoil padoTsl «CBoiicTBa OenkoB. Peaknuu ocaxieHus OelkoB». B xone BBOJHOU
4acTH 00CYKIAIOTCS YPOBHH CTPYKTYPHOI OpraHU3aIlMU O€JIKOB, CIIOKHBIE OelKH, (pUu3mieckue
CBOICTBA OEJIKOB.

IIpakTHdeckasg dYacTh 3aHATHS BKIIOYaeT, BO-TepBRIX: (1) ocaxkieHme OeIKOB IIOJ
NeficTBHEeM TeMIlepaTyphl MPH pa3HBIX 3Ha4eHHIX pH M B mpHCYTCTBHH colleil, (2) ocakIeHHe
OEIIKOB COJIIMH TSKENbIX METa/UIOB; KOHIIEHTPHPOBAHHBIMU MUHEPAIbHBIMH U OpraHHYeCKUMHU
KHCJIOTAMH, OpPTaHWYECKAMH pAacTBOPUTEISMH, (3) BBICAIHBAHHE OE€IKOB I pa3felIeHHUs
OenKoBBIX ¢pakiuil. [IpakTHUeckas 4acTh 3aHATHS BKIIOUAET, BO-BTOPHIX : KUCTIOTHBIN THIPOTH3
CIIOKHBIX OEIKOB-HYKIEOIIPOTEHHOB, IIOCTAHOBKY KAa4eCTBEHHBIX peaklHil Ha OTKPBLITHE
COCTaBHBIX HacTell HYKJICONPOTeHHOB (OMypeToBas peakilusi Ha IOTHIENTUIBI, cepeOpsHas
npo0a Ha MypPHHOBBIE OCHOBAHHS, MOIHOAeHOBAs Ipoda Ha (hoChHOPHYIO KUCTIOTY).

Jlabopamopnas paboma 6 (4 uaca). «OnpeeneHne H303TeKTPHIECKOH TOYKH OelIKa» U
«OmnpefeneHnre akTHBHOCTH KaTalassl 1o baxy u Onapuny».

B xoze BBOJHOM YacTH 0OCYKJAIOTCA CBOICTBA OEIKOB, O€IKOBas MpHpoaa (GepMEHTOB
U OCHOBBI (hepMEHTAaTHBHBIX PeaKIIHil B KIeTKe.

IIpakTHyeckad 4acTh 3aHATUA BKIHOYAET, BO-IIEPBBIX: ONpeAelNeHHe H303JIeKTPUIECKON
TOYKH JJI PacTBOPA JKeJIaTUHA U, BO-BTOPHIX, OIpe/ie/ieHHe KaTala3HOH aKTHBHOCTH B JIMCTBSIX
PacTeHHu 0 KOIHYECTBY Pa3/IoKEeHHON IepeKUCH BOIOPOa.

Jlabopamoprnas paboma 7 (4 uaca). «KadecTBeHHBIE peaKIIMH Ha caxapa». B xome
BBOJIHOH dYacTH oOCYKITaeTcs INPHpPoJa MOHO- H OJHTOCaXapHAOB, HX KiIacCHQUKAIUSg H
HOMeHKIaTypa. [IpakTHyeckas 9acTh 3aHATHSA BKIKOYAeT MMOCTAHOBKY CIEAYIONTUX peakiuii: (1)
PEaKIIMH BOCCTAHOBJICHHS MCTIJICHOBOH CHHH pPCAYIHPYIOITUMH caxapaMu, (2) peakIuu
Monmuma Ha caxapa, (3) peakmuu @DelIHHra Ha BOCCTAHABIMBAIOIIME caxapa ¢ MOHO- H
nHcaxapuaaMy, (4) KauecTBeHHOH peaKIIHH Ha aCKOPOHHOBYIO KHCIIOTY.

Jlabopamopnas paboma 8 (4 uaca). «KOTHdeCTBEHHOE OIpeleICHHE acCKOPOHHOBOM
KHUCTIOTBI».

B xone BBOJHOMN 4YacTH OOCY/KIAIOTCS NMPOU3BOJIHBIE caXapoB, aCKOPOMHOBas KHCIOTa
Kak TPOU3BOMHAS TeKco3 U e€ XMMHYecKHe cBoiicTBa. KpoMe TOro, CTYAEHThI 3HAKOMSTCS C
TUTPUMETPHIECKUM METO/IOM JII KOJTHYECTBEHHOTO OTIPE/ICTICHUS PA3THYHBIX BENECTB.

ITpakTuveckas 4acTh 3aHATHS BKIoUaeT: (1) MOJITOTOBKY pacTHTEBFHOTO MaTepHana K
aHamusy, (2) TuTpoBaHme 2,6-muxinopdeHommHnopenHomoM, (3) pacueT KOIHYIECTBa
aCKOpOMHOBOI KHCJIOTHI B Pa3HBIX BHIAX PacTHTEIBHOIO MaTepHaia (B Mr%).

JlabopamopHas paboma 9 (4 uaca). «KadecTBeHHbIE PeaKIIMH Ha BUTAaMHUHBI». B Xome
BBOJTHOH YaCTH OOCYXKITAOTCS KITacCH(HKAIUI, HOMEHKJIATypa H XHMHYEcCKas TIpPHpPoJa
BUTAMHHOB, UX OHoIOTHYeckne GYHKIIUH B KiIeTKe. [IpakTHdeckas 4acTh BKIFOUAeT MOCTAHOBKY



CICIYIONTHX peakiuii: (1) KadecTBCHHBIC PeaKIMH Ha BHTaMHH A; (2) Ka4eCTBEHHBIC PCaKI[HU
Ha ButamMuH D; (3) KadecTBeHHBIe peakIIHH Ha BUTAMHH E ¢ a30THOH KHCIOTOH H XJIOPHBIM
Kene3oM; (4) KauecTBeHHas peakius Ha BATaMHUHEI B,, Bs, Be.

Jlabopamopnas paboma 10 (4 wuaca). «DUHKO-XUMHYECKHE CBOICTBA JKHUPOB.
Owmeltenne». JlaGopaTopHOe 3aHATHe IIPEAIIONAraeT BBIIOJHEHHE cleqyrImmx padoT: (1)
ITomydenue XHIKOTo MbLTA; (2) BrIcamnBaHne MblIa, IToTydeHHe HepacTBOPUMBIX MBLT Ca u Pb;
(3) BeicanmuBanue MblIa; (4) Pa3nozkeHne MbUIa MHHEPATbHBIMH KHCIIOTaMH.

JlabopamopHnas paboma 11 (4 wuwaca). «DUHKO-XUMHYECKHE CBOICTBA JKHUPOB.
KoHcTaHTHI U XapaKTEepUCTUKH KadecTBa KUPOB». BBOJHAs 9acTh BKIHOYAET OOCYKICHHE
KOHCTAHT JHMPOB: KHCOTHOTO YHCJIA, YHCIA OMBUICHHS, 3(HPHOTO YHCIa, HOMHOTO YHCTIA,
IIEpPEKUCHOI0 4Yucia. B Xole MpaKTHYecKOH YacTH BEHIIIONHAIOTCH J1a00paTopHBIE PabOTHI IIO
OTpENleICHHI0 HOAHOIO 4YHCIA, YHCIa OMBUIEHUS , KHCJIOTHOIO M HEPEKHUCHOTO YHCeNT JIA
Pa3IMYHBIX PACTUTEIBHBIX MacelL.

Jabopamopnas paboma 12. (4 uaca) «3nekTpodope3 HYKICHHOBHIX KHCIOT B
arapo3HOM TeJiey.

B Xone BBOJHON 4YacTH 0OCYAJIAFOTCS CTPOEHHE W YPOBHH CTPYKTYPHOH OpraHH3aldu
HYKIEHHOBBIX KHCIOT, UX (GYHKIHH B KiIeTKe. Takike paccMaTPUBAIOTCS OOIIHE IIPHHITHITHI
3IIEKTPOPOPETHUECKOTO pasfeneHns Moiekyldl llpakTudeckas 9acTh 3aHATHS BKModaeT: (1)
npuroToBieHHe 1% araposHoro reind, (2) Hanecenue odpasnos IIIP-pparmenTo JJHK KUBBIX
OpraHu3MoB (0GakTepHii, apxeil, TpuOoB), (3) pa3aeneHHe (GpParMEHTOB B 3JEKTPHYECKOM IIOJE,
(4) BU3yanU3aIHIO U OIIpe/iefieHHe pa3Mepa (parMeHTOB ¢ HCIIONIh30BAHHEM CTAaHAAPTOB JIHHBL

9. Tekymui KOHTPOJIb N0 THCHHUILIHHE

Texymuii KOHTPOJIb IO AHCHUIUIMHE IPOBOJUTCSA IIyTeM KOHTPOJIA ITOCEIAaeMOCTH,
MMpoBeJIeHHsS KOHTPOJIBHBIX PaboT, TECTOB ITO JIEKITHOHHOMY MaTepHally, BBIIOTHEHHS 3aJIaHHI
II0 TeMaM J1a0opaTOpPHBIX padoT, U (HUKCHpyeTcd B (opMe KOHTPOJIBHOH TOYKH HE MeHee
OJIHOTO pa3a B ceMecTp.

10. Ilopsinok nMpoBeAeHUS H KPUTEPHH ONEHNUBAHAN MPOMEKYTOTHOH ATTeCTAINHA
DK3aMeH BO BTOPOM ceMecTpe IIPOBOAMTCS B IHChbMEHHOW ¢GopMe IO OWIeTaM.
DK3aMeHAalHOHHBI OHUJIET COAEPKUT KOMIIETEHTHOCTHBIE 3a/laHUS, BKJIIOYAOIINE BOIIPOCH Ha
3HAaHHE TEOPHUH, aHAIH3 U HHTEPIIPETALINIO, OLIEHKY U IIPUHATHS pelleHNs. DK3aMeH IIPOBOIUTCS
Ha CeCCHOHHOH Hejlelle Mo pacnucaHuio. [IpooKuTeIbHOCTE 9K3aMeHa 1,5 Jaca.
IlepBas wacTe mpeacTaBIsieT co0oi TecT H3 15 BompocoB, mpoBepsromux MOIIK-2.1.
OTBeTHI Ha BOIIPOCH! IIEPBOM 4aCTH JAKOTCH IIyTEM BBIOOpA U3 CIIMCKA NPEIOKEHHBIX.
Bropas wacte comepxut 10 Bompocos, mpoBepstonux HMOIIK-2.2. OTBeT Ha BOIPOC
BTOPOH YacTH JaeTcs U3 CIIHCKA MPEJI0KCHHBIX.
IIpuMepHBIN IepeYeHpb TEOPETHUECKUX BOIIPOCOB!
Kakag xummdeckas cB43b [T0ABEPraeTcs THAPOIHN3Y IIPHU pacnazne OelKoB?
. BOAOpPOIHAs
. CITOKHO3(HpHAS
. IeITuAHAas
. TuspododHas
. TIIMKO3HUIHAA
. HU OJIUH U3 NIPEATI0KEHHBIX BADHAHTOB HE SBIIAETCS MPAaBUIIBHBIM
B penapamu JTHK ygacTByroT hepMeHTHI (2 TPaBUIBHBIX OTBETA):
. IeNTUAWITPaHcepas3a U MeNTHINITPAHCI0Ka3a
. 3K30- U 3HJIOHYKJIea3bl
JIHK-3aBucumas PHK-monnmepasza
. HyKJIeo3Huaasa

. JTHK-nurasa
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. THpa3a
. B mukine KpeGca BEICBOOOK JaeTCA SHEPTHA B BHJIE ...
.3NADH, 1 FADH2, I I T®
.3 AT®, 3 NADH
. 3NAD+, 1 FAD+,1 AT®
12 AT®, 3 NAD+, 1 FAD+
. HU OJIUH U3 IIPeUI0KEHHBIX BAPHAHTOB He SABIAETCS IMPAaBUIBHEIM
KoHeuHBIM @IPOIYKTOM TITIHKOIUTHYECKOIO pacliaia IIIOKO3bl B aHAa’POOHBIX
YCIOBHSAX ABIIAETCA:
. MHPOBUHOTPAJTHAS KUCTIOTA
. aneTHI-KoA
MOJIOYHAS KUCIIOTa
. CO2uH20
. TI0K030-6-(pochart
. HU OJJUH U3 NIPEeTI0KEHHBIX BADHAHTOB He ABIIETCS IIPAaBUIIBHEIM
. BeiGepure U3 crucka roMoIoIHcaxapH/Ib! (2 MPaBHIBHBIX OTBETA)
. Kpaxmain
. XHTHH
. THAJIypPOHOBAs KUCIIOTa
TJINKO03aMUHOIIHKaH
JI. IENTUIOTTIHKAH KJIETOYHOH CTeHKHU OaKTepuil (MypEeHH)
€. HU OJINH U3 Npe/UI0KeHHBIX BADHAHTOB He SIBJISIETCS IPABUIbHBIM
6. K mpou3BOIHBIM TIHIIEpHHA OTHOCATCS (2 MPaBHIBHBIX OTBETA)
a. TPUALUIT UL EPUIBI
0. X0ollecTepUH
B. COHUHTOTHITH/IBI
r. ochommmuas
JI. SHK03aHOH IbI
7. @opma BBIIEIIEHUS aMUHHOTO a30Ta, IPU KOTOPOI KOHEYHBIM HPOAYKTOM BBIJEIICHUS
SIBJSIETCSI MOYEBHHA, Ha3bIBaeTCs
a. aMMOHHOTEIIHA
0. ypeoTelms
B. ITUKJI MOYEBUHEI
I. YPHKOTEIHA
1. HETIOJIHOE BBIE/IEHHE
8. Hamummwure ¢parMeHT o-aMmiIo3bl Kkpaxmamda (al—4 O-IIHKO3UIHBIE CBS3H),
COCTOSIIETO U3 TPeX-U4eThIPeX MOHOMEPOB.
9. BLIGEPUTE ITPABUJIBHOE YTBEPXXJIEHUE:
OrnTH4ecKoll aKTHBHOCTBIO He 00/1a71aeT:
a) JIeHIHH;
0) alaHuH,
B) TJTHIINH;
I') IHCTEHH,;
) QpTUHHH.
11. BBIGEPUTE ITPABUJIBHOE YTBEPX/IEHHUE:
CepycojiepKaiieil aMHHOKHCIOTON SBIIAETCS:
a) TPEOHHH,;
0) METHOHMH,;
B) TPHUNTO(aH;
T) CEpHH,
JT) THPO3HH.
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12. BEIBEPUTE ITPABUJIBHOE YTBEPX/IEHUE:

B u3031€eKTpHYECKO TOUKE:

a) HoHM30BaHO 50% aMUHOTPYIII;

0) cTeneHb HOHHU3AI[UH AMHHO- U KaPpOOKCHIBHBIX IPYIII OAHHAKOBA,
B) HOHI30BaHO 50% KapOOKCHIBHBIX TPYIII;

I') aMHHO- ¥ KapOOKCHIbHBIE TPYIIIEI HEHOHU30BAHE!;

1) pKi=pKo.

13. BRIGEPUTE ITPABUJIBHOE YTBEPXK/IEHUE:
BuypeToByr0 peakItiio JIaroT:

a) Bce aMHHOKHUCJIOTHI;

0) aMHUHOTPYIIIBI AMUHOKHUCJIIOT;

B) KapOOKCHIBHBIE TPYIIIBI aMHHOKHCTIOT,

') apoMaTHYeCKHe aMHHOKUCIOTHI;

1) Bce BENIeCcTBa, COAEPIKAIIE HE MEHee IBYX IENTHIHBIX CBS3eH.

14. BBIGEPUTE ITPABUJIBHOE YTBEPX/IEHUE:

B mporecce ruapoimsa 6enka:

a) yMeHbIIaeTcs KoaudecTBo cBoOOaHbIX COOH-rpymm;
0) YBEIIHYHBAETCS KOJMYECTBO CBOOOIHBIX aMUHOTPYIIIL;
B) magaeT pH pacTBOpa;

I) 00pa3yroTcs MENTHIHbIE CBSI3H;

1) BBIZE/ISIETCSA ra3000pa3HBIN a30T.

15. BRIBEPUTE ITPABWIBHOE YTBEPX/IEHUE:
KcanTomporenHoBas peakiius XapaKTepHa JIIs:

a) BceX aMHHOKHCIIOT;

0) THOAMHHOKHUCIIOT,

B) IUKJIM9€CKUX aMUHOKHUCIIOT,

) MOOBIX TUIIENTHOB;

JI) MENTHIHBIX CBA3CH.

16. BBIGEPUTE ITPABUJIBHOE YTBEPXKX/IEHUE:

AToM yriiepoja sBIgeTcsA aCHMMETPHIECKHM, €CITH OH HMeeT:
a) Y4eThbIpe Pa3HbIX 3aMECTUTEI,

0) 4eThIpe aToMa BOJOPO/Ia;

B) IBOIHVIO CBSI3b;

T) TPOHHYIO CBS3b;

1) 1Ba Pa3HBIX 3aMEeCTHTEI.

17. BEIBEPUTE ITPABWIBHOE YTBEPX/IEHUE:
I'moko3a aBngercs:

a) KETOr€KCO301;

0) Iucaxapuaom,

B) TJIFOKOHOBOH KHCIIOTOM;

T) albJIOTEKCO30H;

JT) KeTOMTEeHTO30H.

18. BEBIGEPUTE ITPABUJIBHOE YTBEPX/IEHHUE:
®pyKTO3a ABIAETCA:

a) KETOreKCO301;

0) alIbJIOTEKCO30H;



B) KE€TOIICHTO301;
T) aIbI0IIEHTO30KH;
1) INCaXapUIOM.

19. BLIGEPUTE ITPABUWUJILHOE YTBEPJK/IEHUE:

B pe3ympTaTe KHCIOTHOTO THIPOIH3a CaXapo3bl HOIYYA0T:
a) TOJIBKO TIIFOKO3Y;

0) IIFOKO3Y U TallaKTOo3Yy;

B) TaIaKTO3y U GPYKTO3Y;

T) TOJIBKO QPYKTO3Y;

1) GPYKTO3Y H TIIFOKO3Y.

20. BEIGEPUTE ITPABUJIBHOE YTBEPK/JIEHUE:
OCHOBHOU CTPYKTYPHBIU IMOJTHCAXapH]] PACTCHHI:

a) UHYIIUH,

0) aMHWJIONIEKTHH;

B) T'EIIApHH,

I') caxapo3a;

) IIEJUTI0JI03A.

21. BBIBEPUTE ITPABWJIBHOE YTBEPKJI[EHUE:
IIpoayKTOM KHCIIOTHOTO THIPOJIH3a ITTHKOTeHA SBIISEeTCS:
a) IMoK030-6-pocdart;

0) rmoko30-1-docdart;

B) TJIFOKO034;

r) GpyKTO3a;
JI) TaJIaKTO3a.

22. BEIGEPUTE ITPABUJIBHOE YTBEPK/IEHUE:
IIpu monHOM ruApOIN3e KpaxMania o0pa3yeTcs:

a) aMHJI03a;

0) GpyKTo3a;

B) TJIFOK034;

) pudo03a;

JI) MaJIbTO3a.

23. BBIGEPUTE ITPABUJIBHOE YTBEPKX/IEHUE:

Ilpy momHOM KHCIOTHOM THIPOTH3E HYKICHHOBBIX KHCIOT BO3HHKAlOT Bce
IepevHCIICHHEIE BEIIeCTBA KPOMeE:

a) GocdopHOI KHCITOTHI;

0) IEHTO3HI;

B) MYPUHOBBIX OCHOBAHUI,

r) AT®;

Il) aJIeHUHA.

24. BBIGEPUTE ITPABUJIBHOE YTBEPK/IEHUE:
Ilepruunas crpyktypa JIHK obecrieunBraercs:

a) BOJOPOIHBIMU CBA3SMH;

0) THaIpo(HOOHBIMHU CBA3SIMH;

B) pocdoan3pUPHBIMH CBA3AMHU;

T') HOHHBIMH CBSI3MH,

1) IOJISPHBIMH CBSA3SIMU.



25. BBIBEPUTE ITPABUJILHOE YTBEPXJ/[EHUE:

HyknenHOBBIE KHCIIOTHI HMEIOT a0COPOIMOHHBIN MaKCUMYM B 001acTi 260 HM 3a CYeT:
a) BOJOPOJIHBIX CBA3EH;

0) IEHTO3HI;

B) ocTatka ()oc(hOPHOH KHCIIOTEI,

T') TeTePOIUKINIECKUX COETNHEHMI;

1) hbochoaudhUpPHBIX CBA3EH.

Kputepuu onennBanug: 80 - 100% (MuruMyM 20 mpaBHIBHBIX OTBETOB) — 5, 60 — 79%
(15 — 19 npaBmIbHEIX 0TBeTOB) — 4, 40 — 59% (10 — 14 npaBUIbHEI 0TBeT) — 3, MeHee 40% (9 u
MeHee IPaBUWIbHBIX OTBETOB) — 2.

PesynbraTel  3K3aMeHa  ONpEeAEIOTCS  OIEHKaMH  «OTIHYHO»,  «XOpPOIIO»,
«YIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIIHHOY.

11. YuedHO-MeTOIHYECKOE 00ecIedeHHe

a) DIIEKTPOHHBIM Y4e€OHBII KypC 10 JUCIHIUIMHE B D3JIEKTPOHHOM YHHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?1d=22751

0) OnieHOYHBIE MaTepHalibl TEKYNIero KOHTPOJIS U IPOMEKYTOYHOH AaTTECTAIMU II0
JUCLIUIIINHE.

B) IlTaH ceMHHApPCKUX / MPAKTHYECKHUX 3aHATHI 110 JUCIHILIHHE.

r) MeToMdeckHe yKa3aHHs 0 TPOBeJECHUIO Ta00PaTOPHBIX PadoT.

12. IlepedeHb yueOHOI JHTEPATYPHI H pecypcoB ceTH HHTepHeT

a) OCHOBHas JINTepaTypa:

- Epmos, }O. A. BuoxuMmug : yaeOHHK U IpPakTHKYM JUIg By3oB / FO. A. Epmos, H. 1.
3aiinieBa; mox penakumein C. M. II{ykuHa. — 2-e H3/., HCOpP. H AoI. - MockBa : M31aTenbCcTBO
IOpaiir, 2022. - 323 c..

- Komos, B. II. buoxumus : yueOHukK 111 By30B / B. IT. Komos, B. H. IlIBeqoBa; mona
oomeli penakiueit B. I1. KomoBa. — 4-e u3j., ucnp. u pom. — Mocka : U3natensctBo FOpaiit,
2022. - 684 c.

- @uinonoBa M.B., bonsmakoBa M.A., Uypun A.A. IIpakTukyM 1o OHOXUMHH: y4eOHO-
MeToJiudecKoe mocodue. — Tomcek, 2021. — 104 c.

0) IOmOJIHUTENbHAS JINTEPATYPa:

- OcHoBsl 6noxumud Jlennnmkepa T. 1: B 3 1. /][ Henscon, M. Koke ; nep. ¢ anrn. T. IT.
MoconoBoit o pea. A. A. bormanosa, C. H. KouetkoBa - Mocksa : BUHOM. JIa6. 3HaHuUii ,
2011 - 694 c.

- buccBanrep X. IIpakTudeckas su3mMonorusg / X. buccanrep ; mep. ¢ anri. T. IL
MocoroBoii ; ¢ npeauci. A. B. JleBamosa. - Mocksa : BUHOM. JlaGopartopus 3HaHuii, 2017. -
328 c.

- IIpuHIMOBI H MeTOMBI OHOXHMHH H MOJEKYISpHON Omomoruu / [D. DiitkeH, A. P.
Beiinoyn, /x. @aiidpd u ap.] ; pen. K. Yucon, k. Youkep ; nep. ¢ auria. T. I1. Moconosoii, E.
1O. bosenek-Pemetnsk ; mox pea. A. B. Jleamosa, B. M. Tumnkosa. - 2-e u3n.. - Mocksa :
BHUHOM. JIabopatopus 3Hanuii, 2015. - 848 c.

- OCHOBBI JMHAMHYECKOH OHOXHMHHU: [ydeOHOE IMOcoOHe IS CTYACHTOB BY30B IIO
HamparieHUSM "buomorus", "IKoMorus U OpHPOJIONOIb30RaHUE", "XHUMHUecKass TEXHOIOTHS |
omorexHoyorud", crnemdaabHOcTIM  "buomorus", "Owusuomorug", "MuxpoOuonorus”,
"BuotexHomnorus", "buoskonorusa"] /B. K. IInakynos, FO. A. Hukomraes - Mocksa : Jloroc , 2010
-213c.



- Principles of Bioenergetics electronic resource /by Vladimir P. Skulachev, Alexander V.
Bogachev, Felix O. Kasparinsky. Berlin, Heidelberg: Springer Berlin Heidelberg : Imprint:
Springer, 2013 - 436 p.

B) pecypchl ceTn MIHTEpHET:

- OTKPBITBIE OHJIAHH-KYPCBL;

- cafiT 6moxumus Juig ctyaeHTa: https://biokhimija.ru/

- CaliT, TOCBALIEHHBII MOJIEKYISPHBIM OCHOBAM COBPEMEHHOH OHOJIOTHMM U
MpaKTHYeCKUM TPHMEHEHHSM HAyYHBIX JOCTHKEHHH B MEIUIIMHE U OHOTEXHOJIOTHH:
https://biomolecula.r/

- nepuonudeckoe u3nanne PLoS Biology http://biology.plosjournals.org DiaekTpoHHas
BEPCHS KypHAJIA.

- TIPUKTaJHas OHOXUMHUS H MHKpoOHoIorus : kypHal /Poc. AH, UH-T 6GHOXHMHH M. A.
H. Baxa. DnekTpoHHEIi pecypc. http://elibrary. 1u/contents.asp?titleid=7955.

- oubnmnorpaduaeckas u pedepaTHBHas 0aza JTAHHBIX «Scopus»
https://www.scopus.com.

13. IlepedeHs HHPpOPMANMOHHBIX TEXHO.10T Hil

a) UIIEH3HOHHOE H CBOOOIHO pacnpocTpaHsIeMoe IPOrpaMMHOe 00eciedeHHUe:

— Microsoft Office Standart 2013 Russian: makeT mporpamMm. BkiIrodaeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— IMyOJIHYHO JIOCTYITHEIE 00IauHble TexXHomoruu (Google Docs, SIHIeke TUCK U T.I1.).

0) HH(}OpMaITHOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIeKTPOHHBIN KaTajor Hayanoit OHOMHOTEKH Ty -
http://chamo lib.tsu.ru/search/query?locale=ru&theme=system
— DJIeKTPOHHAsA OudmoTeKa (pemo3uTopHii) Ty -

http://vital lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.lanbook.com/
— DBC KoncympTaHT cTyaeHTa — http://www.studentlibrary.ru/
— O6pasoBatenbHag wiatdopma FOpaiit — https://urait.ru/
— 3bC ZNANIUM.com — https://znanium.com/
— DBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepHaIbHO-TeXHHYeCKO€e 00ecmedeHHe

AyIUTOpUH I TIPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIA, OCHAIIEHHOH JOCKOH H
MYJIbTHMEAHIHBIM 000pYIOBaHHEM I JEMOHCTPAIHH IIPe3CHTAIHI, a TaK/Ke ayJHOCHCTeMOM
JUIS IEMOHCTPALMH 00yJaronIuX BUAEOPOIUKOB.

AyauTopud UI1 IPOBENEHUSA 3aHATHI CEMHHApCKOIO THIA, WHAUBUAYAIBHBIX U
TPYIIIOBEIX KOHCYIBTALIUI, TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTal[Uu.

TloMeneHnst A1 caMOCTOSTENBHON padOThl, OCHANICHHBIE KOMIIBIOTEPHOH TEXHUKOH H
IoCTynoM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HH(OPMAITHOHHO-00pa30BaTEeIbHYI0 Cpely U K
HH(OPMAITHOHHBIM CIIPABOYHBIM CHCTEMAM.

Y4eOHasgs nmabopaTopus, OCHAIlleHHas  TEPMOCTAaTOM, BBITSKHBIMH  IMKadaMH,
JUCTWLIATOPOM,  XOJIOAWIBHHUKOM, 3J1eKTPOHHBIMH BECaMH, CHEeKTPO(OTOMETPOM,
(b OTOATeKTPOKOTIOPUMETPOM,  IeHTPU(YTOH, CHCTEeMOH Ui  TOPH3OHTAIRHOTO  Tellh-
snnekTpodopesa, aBTOMATHISCKHUMU IMHIIETKAMH, 3JeKTPUUECKON IUINTKOH, BOJSHOH OaHed,
XHMHYECKOH MOCy0i, HaBopoM peakTHBOB, IMOCYA0H H PacXOAHBIMH MaTepHaaaMH (Oymara u
np.) (Ounonoa M.B., BompmakoBa M.A., Uypua A.A. IIpakTHKyM 0 OHOXHMHH: ydeOHO-
meToamdgeckoe nocodue. — Tomck, 2021. — 104 c¢.).



AyIuTopHH 7S IPOBEICHHS 3aHATHH JIEKIIHOHHOTO M CEMHHApCKOTO THIIA
WHIUBUAYAIBHBIX U TPYIIOBBIX KOHCYJBTAIlHI, TEKYIIETO0 KOHTPOIS H IIPOMEXKYTOYHOHR
aTTeCTallHH B CMelleHHoM QopMarte (KpoccImaTgopMeHHas CHCTeMa YIpaBIeHHUsS KypcaMH
Moodle, «AKTpy», CHCTEMBI I o0ecledeHus MpoBeAeHUS TeIeKOH (e EHITHIT).

15. Hadopmanms o pa3padoTunkax

Yypun Anekceill AJEKCaHIPOBHY, JOKTOP MEIHIIMHCKUX Hayk, Kadeapa (QpU3HOIOTHH
pacTeHHi, OHOTEXHOJIOTHH M OHOMH(OPMAaTHKH BHoIorHYeckoro HHCTUTYTa HarmoHalbHOTO
HccieoBaTenbckoro ToMCKOro rocyaapcTBeHHOTO YHHBEPCHTETA, IIpodeccop.



