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1. Ilesi ocBOeHUsI AUCHHUTIIMHBI

[lenbto OcBOEHMS AUCHMILIMHBI « BHOXUMUS U MOJIEKYJIsipHas OUOJIOTUS» SIBJISIETCS TOTOBHOCTH K
UCCIIEI0BATENILCKON IeATEIbHOCTH B 00JIACTH TEHETUKH, MMMYHOJIOTUH, OMOMEIUIIMHBI B YaCTH U3yYe-
HUSL CTPYKTYPhI OMOIOJIMMEPOB U HU3KOMOJIEKYJIIPHBIX OPraHUYEeCKUX COECTUHEHHH, 00pa3yromux Ku-
BYIO MAaTE€pHUIO, U3yUYEHHE XUMUYECKUX MPEBPAIICHUM MEXIY BELIECTBAMU KUBOW MATEpUU U IIPUHIIU -
[IOB YPOBHEBOHM OpraHu3anuu OWOMOJIMMEpPOB, FOTOBHOCTh K MPUMEHEHHIO 3TUX 3HAHWW B Hay4HO-
IIPOU3BOACTBEHHON JIEATENBHOCTH, a TAKXKE TOTOBHOCTh K IEAArOIMYECKOW NEATEIIBHOCTH B 4YaCTH
(hopMHPOBaHUS MEXKIIPEIMETHBIX CBSI3EH MEX]Ty TUCHUIUIMHAMU €CTECTBEHHOHAYYHOTO MPOQUIIS.

2. MecTo aucuuniudbl B cTrpykrype OIT

VYuebHas nucuumiInHa « bBHoXumMust 1 MOJeKyJIsipHast OHOJIOTHsD» OTHOCUTCS K 00s3aTeIbHbBIM JIHC-
IUIUIMHaM 0a30BoM vacTu oOpaszoBarenbHOW mporpammbl. Kypc «buoxumusi u MosekyisipHas OHO-
JIOTHs» YATaeTCss 00ydYaroMMCs MOCIe U3YUEeHUsI UMH B 1-2 cemecTpax JAUCIMILIMHBI « XUMUSD) U SBIIS -
€TCsl €€ JIOTHYECKUM TMPOJI0JKEHUEM, OH 3HAKOMHUT 00YYarOIINXCsl ¢ 0COOCHHOCTSIMH CTPOEHUS, CBOMCTB
U TIPEBpALICHUN OPraHMYECKUX COCTUHEHUH, 0o0pa3ymromux XHuBYyI Marepuio. [lapamiensHo o0y-
YaromuMces 9uTaeTcs Kype «L{uronorus u rucTonorus», U Nepecekarommecs MOHATHS ITUX AUCIUIUINH
JOTOJHSAIOT IpYT Apyra.

Jl1st ocBOGHUSI TaHHOM AUCITUTUTMHBI 00YYaIONTUICS JTOJDKEH:

3HaTh:
® B3aUMOCBS3M MEXIY CTPOCHUEM OPTaHUYECKUX COCAMHEHUN U UX XUMUYECKHUMH CBOMCTBAMU;
® OCHOBHBIE KJIACCHI OPraHUYECKUX COECIMHEHNUN U UX CTPYKTYDY;
® TEXHHUKY 0€30IaCHOCTH pabOThl B XMMUYECKOH 1abopaTopuy;

YMers:
® TI0Jb30BaThCSl OCHOBHBIMU BUJAMU JIaOOPATOPHOM MOCYAbl M 000PYI0BaHUS;
® BBINOJHATH CTATUCTUUYECKYIO 00pabOTKY pe3ysIbTaTOB HKCIIEPUMEHTA;

Nmers:
® HAaBBIKH BBINIOJIHEHUS J1a0OPAaTOPHOTO IKCIIEPUMEHTA 110 OPTaHUYECKON XUMUH.

OcBoeHme JaHHOW TUCIMIUIMHBI HEOOXOIUMO JJIsl U3YYEHUs JUCHUIUIMH «MHKpOOHOJIOT S U BU-
pyconorus» — 5 cemectp, «buorexHonorus», «bHOXUMHS M MOJIEKyJsIpHAass CUCTEMATHUKA PAaCTEHUN»,
«OHJIOKPUHOJIOTHA U OMOXMMHS OMOJIOTMYECKUX KUAKOCTeW» — 5 cemectp, "['eHeTuka u cenexuus',
«IIpakTukym no 6moxumuu u ¢uznonorum» — 6 cemectp, «buodusukay», «30paHHble r1aBsl OHOXU-
Mum»— 7 ceMectp, «buoxumus 6axtepui» - 8§ cemectp.

3. [IlnanupyemMble pe3yJbTaThl 00y4YeHHs MO0 JUCHUIINHE

3.1. Komnerenuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUILIUHA

[Ipu ocBoeHMU TUCHMILIMHBI (YOPMUPYIOTCS CIIEAYIONIME KOMIIETeHIIMU B cooTBeTcTBUHM ¢ PI'OC
BO no ganHOMY HarpaBJICHUIO MOJTOTOBKH:

obmenpodeccuonanpabie (OI1K):
OIIK-2: CnocobeH npUMEeHSATh NPUHIUIBI CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3aliy, UCIIO0Ib30BaTh
(bu3NOIOrHYECKUEe, IIUTOJOTHIECKUE, OMOXUMUYECKUE, OMO(PU3NIECKUE METOIbl aHAIN3a JUIsl OLIEHKU U
KOPPEKIIUU COCTOSHUS )KUBBIX OOBEKTOB 1 MOHUTOPUHTA CPEebl UX OOUTaHUS;
OIIK-3: CrnocoOeH NpUMEHSTh 3HAHWE OCHOB HBOJIOLMOHHON TEOPHUH, MCIOJIb30BAaTh COBPEMEHHBIE
MPEJICTaBICHUSI O CTPYKTYPHO-(QYHKIIMOHAJIbHONW OPraHM3allud TE€HETUYECKOW NpPOrpaMMbl KUBBIX
O00BEKTOB U METO/bl MOJEKYJISpPHOW OHOJOrMH, TEHETHKH M OWOJOTMM Pa3BUTHS IS HCCIEIOBaHUS
MEXaHM3MOB OHTOI'eHe3a U (uiioreHesa B MpodeccuoHanbHOM e TeIbHOCTH;
OIIK-5: CnocobeHn nmpuMeHsTh B IPO(HECCUOHATBHON JIEATEIILHOCTH COBPEMEHHBIE MPEICTABICHUS 00
OCHOBaxX OMOTEXHOJOTMYECKHX M OMOMETUIIMHCKUX MPOU3BOJCTB, FTEHHONW MH)KEHEPHH, HAHOOMOTEXHO-
JIOTUH, MOJIEKYJIIPHOTO MOJIETTUPOBAHUS;
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3.2. [lepeyeHb IIAHUPYEMBIX Pe3yJabTATOB O00y4YeHHs] MO IMCUHMIUINHE, COOTHECEHHBIX C

(popMmupyeMbIMH KOMIIETEHUMSAMUA

AN

B pe3ynbraTe 0ocBOEHUS NUCHUIUIMHBI O0YUYaOLIUIICs T0JIKEH:

3HaTh:
XUMHUUYECKYIO CTPYKTYpPY OHOIOJIMMEPOB: OEJIKOB, HYKJIEHMHOBBIX KHCIIOT, MOJUCAaXapUI0B; YPOBHU
OpraHu3aIlMi MAaKpOMOJIEKYJI U METOIbI OTpeieieHus ux cTpykTypsl; (OI1K-3)
0COOCHHOCTH (PYHKIIMOHUPOBaHUS (PEPMEHTOB KaK TUIMHYHBIX OnokaTtanu3zatopos; (OI1K-5)
OCHOBHBIC pEaKIMM aHaboIM3Ma M KaTabosM3Ma Ha NMpUMepe BHYTPUKIETOUHOTO MUIICBAPCHMS,
knetoyHoro aeixanus; (OI1K-2)
OCHOBHBIC MPUHIUIBI MAaTPUYHOTO CUHTe3a OuononumepoB: perunkanuu JIHK, Tpanckpunimm,
tpancnsauuu. (OIIK-3, OIIK-5)

YMeTs:
MIPUMEHATh 3HAHWE OCHOBHBIX (PM3NYECKUX U XMMHUYECKUX 3aKOHOB MPHU OOBSICHEHUU MEXaHHU3MOB
x)usHenesTenbHocty; (OITK-2, OITK-5)
BOCIHPOU3BOJANTHh XUMUYECKYIO CTPYKTYPY OHMOMOIMMEPOB U COCTABISIONINX UX MOHOMEPOB, XapakK-
TEpU30BaTh THIIBI CBsI3€H, 00ECHEUMBAIOIINX YPOBHEBYIO OpPraHU3alMi0 OEJIKOB M HYKJIEWHOBBIX
kuciort; (OI1K-2, OIIK-3)
OXapakTepU30BaTh (PAKTOPHI, BBI3bIBAIOIIME JeHaTyparuio ouonoaumepos. (OIIK-2)

Nwmerts:
HaBBIKM HCIIOJIb30BaHMsI METOIMK KauE€CTBEHHOTO M KOJIMYECTBEHHOI'O aHAJIN3a OCHOBHBIX KJIACCOB
OMOJIOTMYECKHU 3HAUYMMBIX OPraHMYECKHX COEIMHEHUH, BBIJIEJICHHBIX M3 MPUPOJHOTO MaTepHala.

(OIIK-2)

4. O0beMm U coaep:kaHue TUCHUATITHHBI
O0beM TUCHMILTUHBI COCTaBISAET 5 3aueTHbIX enuHull (180 akageMuueckux 4acos).
4.1. Conep:xanne JMCUHUILIMHBI 10 pa3fenaM (TeMaM), COOTHECEHHOe ¢ BUIAMH U TPYAOEMKO-

CTbI0 3aHATHH JIEKIIUOHHO-CEMHUHAPCKOI'0 THIIA

OO0beM MHOM KOHTAKTHOM pa6OTBI U CaMOCTOSTEIbHOM pa6OTBI O6y‘{aIOI_I_I€FOC$I o JUCIHMIIIIMHEC

yKa3aH B y4eOHOM IuTaHe 00pa30BaTEILHON MPOTPaMMBI.

Ne Bunawl 3anaTuil, ux DopMBbI TEKYLIETO
/1 Paznens! (Tembr) g 00beM KOHTPOJISL yCIIEBa€MOCTHU
JAUCIUITITHHBI E
3 3ansTis 3ansTis @opMBbI IPOMEKYTOUHOH aT-
JEKIHMOH- | CEMUHAPCKOro TecTaluu
HOIr'o TUIla THUIIA
1. | Ilpenmer OMOXUMHU, €€ MECTO B 3 2 -
CUCTEME €CTECTBEHHBIX HayK. XU-
MHYECKHIM COCTaB JKHUBBIX Opra-
HU3MOB.
2. | AMUHOKHCIIOTHI U O€JKU 3 2 6 JlukTaHT,
1mabop. 3a- KonTponsHas padora,
HATHC 2 oTyeTa 1o J1abopaTOPHBIM
paboTam
3. | depmenHTbl, KOPEPMEHTHI U BU- 3 4 6 KonTponsHast pabora,
TaMHHbI 11adop. 33- | 2 oryera 10 TA6OPATOPHBIM
HATHC pabotam
4. | Ilonsitue 06 oOMeHe BeIIeCTB B 3 2 3 DKCIPECC-0IPOC
XKUBBIX oprann3max. OCHOBEI nmabop. 3a-
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OMOIHEPTCTHKH. HATHC
5. | HykienHoBBIE KHCITOTBI 3 8 8 KonTposnbHas padora,
nadop. 3a- OtyeT no nabopaTopHOI
HATHE pabote
6. | ObMeH 6eKOB U HYKJIEHHOBBIX 3 2 3 Oruer 1o 1a6opaTopHOM
KHUCIIOT nabop. 3a- pabote
HTHE
7. | YrueBoas! U uX 0OMeH 3 4 6 Konrtponbnas pabora,
1mabop. 33- | 2 oryera Mo 1a60paTOPHBIM
HATHC paboTam
8. | Jlummapr u ux oOMeH 3 4 6 Otuer no nabopatopHoOit
nabop. 3a- paGote
HATHE
9. | B3aumocBs3pb u perynsauus oome- | 3 6 6 Oruer 1o 1abopaTopHOM
Ha BewecTs. BoaHbli U MuHE- nabop. 3a- pabore
paJibHBI OOMEH HATHE
10. | CoBpemeHHbIe POOIEMbl OMOXH- | 3 2 4 Konrtponsnas paboTa, 5K3a-
MUH U MYTH UX PEIICHUS] nabop. 3a- MeH
HATHE
Hroro: 36 48 OK3aMeH

4.2. PazBepHyTOE ONIMCAHHE COJleP:KAHMS JMCHUILIHHBI 110 pa3aenam (TeMaM)
Beenenue.
[Ipenmer OMOXHMMHUH, €€ MECTO B CHCTEME €CTECTBEHHBIX HayK. Mcropus pa3sutus Omoxumuu. Poib
OTEUECTBEHHBIX YUCHBIX B pazButun Ouoxumuu (padoter A.H. benoszepckoro, A.E. bpaynmreiina, A. 5.
Hanunesckoro, M.B. Henmnkoro, B.C. I'yneBuua, A.H. baxa, A.B. Ilammaguna, A.W. Onapuna,
B.A. Durenprapara, A.A. baesa, A.C. Criupuna, C.E. CeBepuna). KpyrnHbie OMOXUMHYECKHE IIEHTPHI
B Poccun. 3Hauenne GMOXUMUM 7Sl pa3BUTUSL OMOJIOTUH, METUIIMHBL, CEIBCKOTO X03HUCTBA M IPOMBIII -
JIEHHOCTH MO TiepepaboTKe PaCTUTENHLHOTO U dKUBOTHOT'O CHIPHSI.
Craruueckast, nuHamMuyeckass M (yHKIMOHaNbHast Ouoxumus. OOmas GMOXUMUs, ee MpeaMeT U 3aja-
gy, XapaKkTepUCTUKa pa3esioB OMOXUMHUYECKON HAyKU: OMOXUMHH KUBOTHBIX, PACTEHUN U MUKpOOpra-
HU3MOB, MEIUIMHCKON U BETCPUHAPHON OMOXMMHUH, TEXHHUYECKOW OMOXUMHHM, CPABHUTEILHOW OMOXH -
MUH, KBAHTOBOW OMOXUMHH, OMOXMMHYECKON T€HETUKH, MOJIEKYJIIPHOM OUOJIOTHH U JIp.
XuMu4eckuit coctaB opraHu3MoB. [IoHsATHE 0 MaKpO-, MHUKPO- M yJIBTPAMUKPOIIEMEHTaX. 3aKOHOMEP -
HOCTU PACIPOCTPAHEHUS AJIEMEHTOB B KHBOW IpUpoJie. 3aBUCUMOCTh MEXIy OMOJOTHYECKOW POJIbIO
3JIEMEHTOB M UX MOJIOXKEHUEM B niepuoauyeckoit cucreme J[.M.Menaeneesa.
XapakTepucTUKa OCHOBHBIX KJIACCOB XMMHUYECKHX COCJAMHEHUH, BXOISALIMX B COCTaB >KMBOI MaTepuu.
Copepxanue O€NKOB, HYKJIEMHOBBIX KHUCJIOT, YIJIEBOJAOB, JIMIIUAOB, MUHEPAIbHBIX BELIECTB U JIPYTUX
coeuHEeHM B opranusMe. [lnactuueckre W >HEpPreTUYecKUe BEIIECTBA.
Beakn.
Posnb GenkoB B MOCTPOEHUH KMBOW MaTEPUU U MPOLECCaX KUZHEACSITETbHOCTU. DJIEMEHTAPHBINA COCTAB
Oenkxa. MeToabl BbIIEICHUST OEIKOB M3 OMOJIOTMYECKOro MaTtepuana. Metoabl (ppakiOHUPOBaHUS
OENKOB: BbICAJIMBAHUE, OCAXKJICHUE CIUPTOM, OCAXJICHHE MOHAMU TSDKEJBIX METaJUIoB, 3JeKTpodopes
(ckuaKoCTHBIN, Ha Oymare, B Oyioke arap-arapa u [TIAAT), xpomatorpadpuyeckue MeToabl (MOHOOOMEH-
Hasl, Telb-poHuKatomas u adpduaHas xpomarorpadus). CriocoObl OUHCTKH OEITKOBBIX MPENapaToB OT
HU3KOMOJICKYJSIDHBIX TpUMECed: Iuaiu3, JJIEKTPOAUANIN3, KpPUCTAJUIM3ALUS, Telb(QUIbTpAlUs |
ynbTpaduIbTpaIys.
MonexynsipHas Mmacca OenkoB. [ToHATHE 0 XUMUYECKOM M (PU3NYECKOM 3HAUYECHUSX MOJICKYJIIPHON Mac-
cbl OenkoB. MeTozbl onpeaeneHus] MOJIEKYJIIpHOW Macchl OENKOB: I'PaBUTAIMOHHBIN (yJIbTpalleHTPH -
¢byrupoBanue),ynbTpaduiIbTPALIMOHHbIH, TeIb(UIBTPAUOHHBIN, 3JEKTpo(opeTHIecKuii (1o TopMoxKe-
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HUIO npobera B O65okax [TAA paznnyHON KOHUEHTpAIMK), XpoMmaTorpapuueckuil (TOHKOCIOWHAs Xpo-
MaTtorpadusi).

AMUHOKHCIOTHBI cocTaB OenkoB. AMHHOKUCIOTHI D- u L-psga. Onrudeckas aKTHBHOCTb
aMUHOKHCIIOT. 3aKOHOMEPHOCTH COJIEpKaHHUS aMUHOKHUCIIOT B Oenkax. IlpuponHbie menTuabl: KapHO-
3MH, TJIyTaTUOH, OKCUTOIIMH, Ba30MPECCUH U Jp. AM(OTEPHOCTh U peaKIMOHHAs CIIOCOOHOCTh OEIKOB.
W3osnexTpudeckoe cocTosiHue OEIKOBOM MOJIEKYJIBI.

Crpykrypa OenkoBoii Monekynbl. Paboter A.Sl. [lanmnmeBckoro u 3. @wumepa. [loka3aTenbcTBa
MOJIMNIENTUIHOM Teopuu cTpoeHus Oenka. [lepBuunas ctpykrypa 6enkoB. OnpezeneHue aMUHOKUCIIOT-
HOW TOCJE0BATEIbHOCTH MOJHUIENTHIHBIX Ieneil (ooue npencraBieHus). KommbioTepHble OaHKU
JAHHBIX O MEPBUYHBIX CTPYKTypax OenkoB. CBsi3b MEPBUYHON CTPYKTYpPbI U QYHKIMI MENTHIOB U Oem-
KOB (Ha IIpuMepax OKCHTOIMHA, IUToxpoma C, HOpMaJIbHBIX U MATOJOTHYECKUX TeMOTTIOOMHOB).
Bropuunas crpykrypa 6enkoB. [Tonstie 06 o- u B-koHpopManuax moaunentuaHoi nenu. [lapameTpsr
OL.-CTIMpANIA MOJAUNeNnTUAHONW 1enu. Cuiibl, yaep>KUBalolUe MOJUIENTHAHYIO 1IeTh B O.-KOH(OpMaIHH.
BropuuHnas crpykrypa 6e1koBoit Mosiekybl. [ToHATHE 0 CBEpXBTOPUYHOM CTPYKType Oelika U IOMEHaXx.
Tperuunas crpykrypa OenkoB. Tumbl cBsizeld, oOecreunBarOIUX MOEpKaHUE TPETUUYHON CTPYKTYpPHI
0eIKOBOM MOJIEKYIbI. JIMHAMUYHOCTD TPETHUYHON CTPYKTYpPbI OEIKOBOM MOJIEKYJIBI.

YerBepTuuHas cTpykrypa OenakoB. CyObeauHUIIBI (IPOTOMEPHI) M SMUMOJIEKYJIbl (MylbTUMEpHI). KoH-
KpPETHBIE MPUMEPHl YETBEPTHUUHONW CTPYKTYphl O€NKOB (MHCYJIHMH, FeMOIJIOOMH M Ap.). Tumbl cBszeil
MeX1y CyObeIMHUIIAaMH B 3TTHMOJIEKYJIE.

Jlenatypauus u peHarypauus Oenkos. IlonsTre o HatuBHOM Oenke. HoMmeHknatypa u kiaccudukanus
oenkoB. Knaccudukanus mporenHoB 1o Gopme OETKOBO MOJIEKYIIBI, MPOUCXOKICHUIO, aMUHOKHCIIOT -
HOMY COCTaBY, PaCTBOPUMOCTH, OMOJIOTMYECKON aKTUBHOCTH.

DepMeHTBI.

Hctopus oTKpbITUs U u3yuyeHHUs (epmeHToB. PaboThl oTedecTBEHHBIX yueHbIX (A.Sl. JlaHMieBckoro,
W.I1. [TaBoBa, B.A. Durensrapara, A.E. bpayHiireitna u i1p.) B 3TOl 007acTH.

Karanutnueckas (pepmentaTiBHas) GyHKuUs 6enkoB. UepThl CXOJCTBA U pa3Inyuid B ACHCTBUM OMOKa-
Tanu3aTopoB ((pepMEHTOB) M KaTanu3aTOpPOB MHOM Npupobl. Poiib GhepMEHTOB B SBIICHUSAX JKU3HEES -
TEJIBHOCTH. bronornuecknii KaTajin3 Kak KOOIEPATUBHBIN MPOLIECC, 3alIpOrpaMMHUPOBAHHBIA BO BpeMe-
HU ¥ IPOCTPAHCTBE.

Crpoenue ¢epmeHTOB. OJHOKOMIIOHEHTHBIE M JBYXKOMIIOHEHTHBIE ()epMEHTHl. AMHHOKHCIOTHBIC
paauKalibl akTUBHBIX LIEHTPOB epMeHTOB. [loHATHE 0 cyOCTpaTHOM U alJIOCTEPUUECKOM LIEHTpax B MO-
nekyie ¢pepMmenTa. BzanmoeicTBIE epeynCIeHHbIX IIEHTPOB B Mpoliecce PepMEHTATUBHOTO KaTaln3a
(muHaMmugeckas Mozenb GpepmenTta). Amtoctepudeckue 3hHEKTophl (AaKTUBATOPHI 1 MHTHOUTOPHI).
Mexanusm aeiicteus pepmento. ES, ES' u EP-kommiiekcsl, X posib B MOHWKEHUU HHEPTETHYECKOTO
Oapbepa peakiuu. Ouznyueckuil cMbIcT GEpPMEHTATUBHOTO KaTalu3a.

CkopocTb (hepMEeHTaTUBHBIX peakuuid. PakTopsl, BIUSAIONINE Ha CKOPOCTh (KOHLIEHTpaus (hepMeHTa u
cyOctpara, Temmneparypa, pH cpensr). Maruburops! ¢pepmentoB (oopatumbie 1 HeoOpaTHUMbie). KoHKy-
PEHTHOE U HEKOHKYPEHTHOE TOPMOKEHHE JACHCTBUS ()EPMEHTOB.

Knaccudukanus gepMeHTOB, ee MPUHIMIBI U COBpEeMEHHOe cocTosiHue. HoMmeHknatypa (hepMeHTOB.
Mudpsr pepmentoB. OCHOBHBIE KJIACCHl (PEPMEHTOB: OKCHAOPEAYKTa3bl, TpaHC(epasbl, TUAPOIA3bI,
JIMa3bl, ©30Mepasbl, JINTasbl (CHHTETa3bl). OOIIas XapaKTepUCTHKA KIIACCOB.

Jlokanu3zanus ¢epmeHToB B Kierke. llpumenenue ¢epmenroB. KodepMeHTBI U mpocTeTHdecKHe
IpyTIbL.

BuramMuHpl, UX posib B NHUTAHUM YEJIOBEKA M KUBOTHBIX. VICTOUHMKM BHUTaMUHOB. ABHUTaMHHO3BI,
TUIIOBUTAMUHO3BI U TUIIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

XKupopactBopumMblie BUTaMuHbI. Butamun A (petuHou). XUMHUYECKOe CTPOCHHUE BUTAMUHOB A U A,, UX
reoMmeTpuyeckue nzomepsl. Butamunsl D, (kanbiudepon), D, (aprokansiiudepoin), Ds (xonexanbiude-
poia). XuMuueckasi CTpyKTypa BUTAaMHMHOB, UX poiib B ¢ochopHo-KanbueBoM obOmeHe. Buramun E
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(Toxodepor). YuacTHe ero B OKHUCIMTEIBbHO-BOCCTAHOBMUTENBHBIX mporeccax. Buramun K (¢u-
JUIOXMHOH), €r0 OTHOIIEHHE K cUCTeMe CBepThIBaHMs KpoBH. Bukacon. Butamun F (koMIiuiekc HeHachl-
IIEHHBIX KUPHBIX KUCIIOT).

BogopactBopumblie BuTamMuHbl. Butamun B, (TnamuH), Xxumuueckas mpuposia U MEXaHHU3M JIEHCTBUSL.
Buramun B, (pubodnaBun), ero cTpoeHue 1 ydacTHe B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSAX.
Buramun B; (maHtoTeHoBas KUCIIOTa), €ro ydyactue B oOpazoBaHuu KodH3uMa A. Butamun Bs (HuKo-
TUHOBAsI KUCJIO0TA U aMHJI HUKOTUHOBOW KHUCIIOTBI): CTPYKTYypa M y4acTHE B IIEPEHOCE aTOMOB BOJOPOAA
B coctae HAJI. Butamun Be (mupunokcun), ero ¢opMsl (MUPUAOKCOII, MUPUAO0KCATb, TUPUIOKCAMHH),
3HAYEHUE JJIS OCYLIECTBICHUS peakiuii nepeaMuHupoBanus. Butamun B, (mnanko6anamun). Buramun
Bis (manramoBast KuciaoTa), €ro pojib B IEpeHOCE OJHOYTIAEPOAHBIX ¢pparmMeHTOB. Butamun B¢ (nTepou-
JTIyTaMMHOBasi KucioTa). Buramun Br (kapHUTHH), ero 3HaueHHEe B OOMEHE BEIIECTB Y HACEKOMBIX.
Buramun C (ackopOuHOBasi KMCIIOTa), CTPOCHUE €T0 BOCCTAHOBJICHHON M OKHCIIEHHOH (opM. Butamun
P (pytun). BzaumooOycnoBneHHOCTh AeiicTBuil BuTaMuHoB C u P. Buramun H (Guotun), ero ctpoeHue
U poJib B peakuusax kapookcunupoanus. Buramun U.

MHUKpPO3JIEMEHTHI U UX OHuosIorndeckre (GyHKINH.

Oo0mue noHATHS 00 00MEHe BeleCTB U JHEPIUU B OPraHM3Me.

CoBpeMeHHBIE MPEACTABIEHUS O CYIIHOCTH XU3HU. XapaKTepUCTUKA CYIIHOCTH SIBICHHUS KHU3HU C I10-
3ULIMKA MOJIEKYJISIPHOM OMOJIOTHM KBAaHTOBOM OMOXMMUHM, KUOEPHETHKH, TEPMOJUHAMUKHN, TEHETHUKU U
T.11. JKU3Hb Kak Ouosoruyeckas popma ABHKEHHSI MaTepUH.

OOMeH BeIecTB ¥ YHEPTUU - HEOTHEMJIEMOE CBOMCTBO KUBOro. OOMEH BEIIECTB KaK 3aKOHOMEPHBIH,
CaMOCOBEPIIAIOIIMNCS TPOILEeCC MPEeBpallleHUss MAaTepUH B JKUBBIX Teldax. AHA0OIM3M M KaTabOJIM3M.
Macmtabsl oOMeHa BemecTB Ha 3emie. buocdepa n e€ reoxumudeckas posb. Paborer A.A.BepHuan-
CKOTO.

OHepreTuka oOMeHa BemiecTB. MakpoIpruieckue COeIMHEHHUSI U MaKpo3pruyeckue cBsizu. Paznmuuus B
MOHATHUAX "PHEprus cBs3u" U '"Makpospruueckas cBs3b'. BaxkHeilllne mpeacTaBUTENN MaKpO3pruye-
CKHUX COEMHEHUH: ToK030-1-pocdar, ATD, caxaposa, areTmi-kodH3uM A u ap. Ocobast posib aTOMOB
P u S B 06pa3oBannu makpospruyeckux cBszeid. AT® kak akKyMmynsaTop, TpaHc(popMaTop ¥ MPOBOIHUK
SHEPTrUH B MpOIIecce ee 3aracaHmsi U pacXxo/I0BaHUsI B OpraHU3Me.

HyxenHoBble KHCJIOTBI U MX 00MeH.

HcTtopust OTKPBITHS M U3yUEHUS] HYKIEUHOBBIX KHCIOT. XMUMUYECKHI COCTaB HyKIEHMHOBBIX KHCIOT. Xa-
paKTEPUCTUKA NMyPUHOBBIX M MUPUMHUANHOBBIX OCHOBAHMIl, BXOAAIIMX B COCTaB HYKJIEHMHOBBIX KHCIIOT.
MuHopHbI€ (MHOTJ]a BCTpEYaIOLIUecs) ITyPUHOBbIE U MUPUMUINHOBBIE OCHOBAHUS (S5-METUJIIIUTO3HH, S-
OKCUMETHUJIIIUTO3HH, 5-OKCUMETHITypalui, 1-MeTUIIUTO3UH U 1p.). B,D-pubosa u ,D-2-ae3okcupudo-
3a B COCTaBE HYKJIEMHOBBIX KUCIIOT. J[Ba THIIa HyKJIEMHOBBIX KUCIOT: e30kcupubonykientHonas (IHK)
u pudonyknenHoBas (PHK). Paznuuns mexay JIHK u PHK mo cocraBy riiaBHBIX 1 MUHOPHBIX OCHOBa-
HUH, XapakTepy yrieBoJ0B, MOJIEKYJIIPHON Macce, TOKATU3aIiH B KJIETKE U (yHKIIHSM.
JlezokcupubonykiaenHoBas kucinota. KonnuectBenHoe conepkanue JIHK B opranusmMe u nokaauzanus
ee B KIETKEe (Sp0, MUTOXOHJPUH, XJIOPOIUIACTHI, LIEHTPHOIH). [{e30KCuprOOHYKICOTU Bl - CTPYKTYp-
neie aneMenThl JIHK. Hykneotunnsiii coctaB JIHK; npaBuna E.Yapradda. [lepsuunas crpykrypa JJHK.
banku nanubix no nepsuuHoii crpykrype JJHK. IIpoekt "I'enom yenoseka" u ero peanuzanus B Poccun,
CHIA, Smonun. Bropuunas ctpykrypa JJHK (moxens JIx.Yorcona u ®.Kpuka). KomrmiemeHTapHOCTH
MyPUHOBBIX ¥ MUPHUMUIMHOBBIX OCHOBAHUI M €€ 3HAUeHHUE JJIs1 00ecrieueHus] OUCIUPATBHON CTPYKTYPHBI
JIHK. Tperuunas crpykrypa JJHK. CoBpemeHnHble mpencTaBieHus o CTpykType rena. Oco0eHHOCTH MO-
JIEKYJIIPHOW OpraHU3allui TeéHOMa IPOKapUOT U FyKapHOT.

PuGonyxknennoBsie kuciothl, ux knaccudukanus (TPHK, pPHK, MPHK, sPHK). CpaBuuTtensHas xapak-
tepuctuka BujoB PHK no mMonekynspHoit Macce, HyKJI€OTHIHOMY COCTaBYy, JIOKAIU3ALUU U QYyHKLIUSAM.
[Tepuunas crpykrypa TPHK, pa6otsr A.A.baeBa. Bropuunas crpykrypa TPHK (Momens "kiaeBepHbIit
muct"). Tpetnunas ctpykrypa TPHK mo maHHBIM peHTreHOCTPYKTYpHOTO aHajln3a KpUCTAITIMYECKUX
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npemnapaTtoB. Bunel pPHK. MPHK (xapaktepHble 0COOCHHOCTH, MOJEKYJSpHAs Macca, MpPeIIecTBEH-
nuku MPHK). Undopmannonnas PHK kak matpuna s cnenuduueckoro Ouocunresa 0enkos. SAxep-
ueie PHK, ux MonekymspHble Macchl U JIoKanu3aius B siape. Bupycnsie u ¢garossie PHK, ycnexu B uc-
cienoBaHMsIX CTpYKTypbl W (pynkumit. Hoseiii kimacc PHK, perymupytommx akTUBHOCTH (hepMEHTOB;
MIPHOPHUTET COBETCKUX yueHbIX (A.H.IleTpoBa) B X OTKPHITHH U N3YYCHUU.

[TyTn pacnaga HyKJIEHMHOBBIX KHCJIOT A0 CBOOOIHBIX HyKiIeoTu0B. OOMeH Hykieo3uadocdaros. [lytu
UX JIECTPYKIUU.

MexaHn3M peaklMM pacnaja: MypUHOBBIX OCHOBAHHM - 10 MOYEBOM KUCJIOTHI, aJUTAHTOMHA, aJUTAHTO-
WHOBOMW KHUCIIOTBI, TTTHOKCAJIEBON KHUCIOTHI M MOYEBUHBI; MUPUMHUINHOBBIX OCHOBAHUH - 10 [3-alaHUHA U
KapOaMHUHOBOM KuCI0Thl. KOHEUHBbIE MPOAYKTHI pacraja MypUHOBBIX U MUPUMUIMHOBBIX OCHOBaHUH U
MIPEJICTAaBUTENN PA3IMYHBIX KJIACCOB KUBOTHBIX.

bruocunTe3 Hykieo3una-, HyKI€O3uaau- ¥ HykieosuarpudocharoB. OOpazoBaHHE NHPUMHUIHHOBOTO
nukia u3 NH;, CO, u acmaparnHoBoil KUcnoThl B pucyTcTBUH AT® npu ydyacTHH COOTBETCTBYIOIINUX
bepmenToB. LIuKIIbI peakun GHOCHHTE3a IMMyPUHOBOTO KOJIbIIA U3 TIIyTaMUHa, MMIuHa, opmuara, CO»
Y acraparuHoBOi KUCIOTHI B pucyTcTBUM AT® npu ydyactuu GepMeHTOB.

Mexanusm 6uocunresa JJHK. @epmentst (PHK-nmonumepasa, JJHK-nonumepasza, nuraza) u GenkoBbie
dakropsr (JJHK-packpyuusatone u JIHK-cBs3piBatomnye 6eaku u ap.), y4aCTBYIOIIME B PEIUIMKAINH
JHK. Pons JIHK B mepemaue HacneACTBEHHON MHPOPMAITUH.

buocunre3 PHK (tpanckpunmus). CtpoeHue, cBoiicTBa u MexaHusM nericteusi PHK-nomumepas. [lonu-
UCTPOHHBIN Mexanu3Mm OuocunaTe3a PHK. Perymsnus 6unocuaTeza PHK.

Oo0MeH 0eJIKOB.

OOMeH 0eNnKOB M HYKJIEMHOBBIX KHCIOT KakK siIpo KJiIeToyHoro mertabomusma. Ilytu pacmana Oenkos.
I'unponu3 6enkoB, hepMeHThI, 00ecriedrBaroie THAPOIIN3 OSIKOB /10 MENTUAOB U aMUHOKHCIIOT.
[IpeBpaieHust aMMHOKUCIOT (peakuuy o aMmuHorpymme). [IpeBpaiieHuss aMUHOKHUCIOT (pEeakiuu 1o
kapOokcunpHOM rpymre). [IpeBpamenns amunokucnot (peakuuu no R-rpynne). Koneunsie mpoayKThb
pacnaza aMMHOKHUCIOT. OpHUTHUHOBBIN LMKII. [lepBUYHbIE U BTOPUYHBIE AMUHOKUCIIOTHL. 3aMEHUMBIE U
He3aMeHHUMbIe aMUHOKHUCIOTHI. [IpOU3BOICTBO CHUHTETHYECKUX aMMHOKUCIOT B Poccuu. [IpoGnema ¢u-
KCalluu MOJIEKYJISIpHOTO a30Ta. [IpobieMa NCKyCCTBEHHOM MUILK.

[Tyt 1 MexaHuU3MbI IPUPOJTHOTO CHHTE3a OenkoB. MaTpuuHast Teopust 6uocunTe3a OenkoB. Kon 6en-
KOBOT'O CHHTE3a: UCTOPHUS €ro OTKPHITHS U COBPEMEHHBIE NPEACTaBICHUS. becCMBbICICHHbIE KOJAOHBI U
WX 3HAUCHUS.

OO01mure npeaCTaBICHUsT 0 HEMAaTPHYHBIX MEXaHU3MaX OMOCUHTE3a OCITKOB.

Yri1eBoJbl M X O0MEH.

VYraeBogsl, ux ¢pyHKIuM in vivo. Kimaccudukanus. MoHocaxapuibl: HOMEHKIIATypa, KOHpopManuu, Gpu-
3UYeCKUe U XUMUYECKUE CBOMCTBA, Mpe/cTaBuTeNu (pubdo3a, rIroKo3a, rajlakTo3a, MaHHO3a, (PPyKTO3a).
N3omepus: ontuueckasi, KETO-€HOJIbHAS U KOHPOpPMaIMOHHAs (Ha MPUMEpPEe MOJIEKYJIbI T1I0K03bI). [1r0-
KO3a U €€ MPOU3BOJIHEIE.

Crnoxxnble yrieBojsl. Onurocaxapuibl (ManbTo3a, 11001032, JaKT03a U caxapo3a).
I'omononucaxapuasl (kpaxmalil, XWTHH, JIeKcTpaH). ['erepomonucaxapuibl (THaTypOHOBas KHCIOTa,
renapuvH).

Pacnag yrnesonos (runpoius u ¢pocdoponus). [Ipespamenus Monocaxapuaos. [lytu pacnana rioko3o-
6-bocdara (muXxoTOMUYECKHH u amoromuueckuii). OOMEH MHPOBUHOTPATHOW KHUCIOTHI (TIUKOJIH3,
OposkeHue, npixanue). OO0Iias cxema pacrnajia yriaeBoJI0B.

bruocunTe3 yrineBogoB. MexaHW3M NEpBUYHOTO OMOCHHTE3a YIJIEBOJOB B Ipolecce (OTOCHHTE3a U
XEMOCHHTE3a.

[IpeBpalieHus yriieBoAOB B IIPOLIECCE MUILIEBAPEHMSL.

JIunuabl 1 MX 00MeEH.

Jlumuaet. OnipeneneHne, KiacCupuKaius, GyHKIUH in Vivo.
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IIpocTeie mUnuabl (KUPHBIE KUCIOTHI, HEUTPAJIbHBIE KUPbI, BOCKA, CTEPOU/IBI U TEPIEHBI): UX CTPYKTY -
pa, bronoruyeckas posib ¥ pa3HOOOpa3ue B MPUPOJIE.

CrnosxHbie TUMHIB (TTIUKOTUIHLL U (HOCHOTUTTHIBI).

Jlunuael kak amuduisl. buomemOpansl, ux crpoeHue U QpyHkuuu. Pacnan >kUpOB U KUPHBIX KUCIIOT.
Pacniag creponioB. Pacnaz ciiosKHBIX JIMIHIOB.

CuHTE3 )XUPOB U BBICHINX KUPHBIX KUCIOT. CuHTe3 cTeponnoB. CuaTe3 (HOChONMUIII0B.

I'opmonsl. Omnpenenenue, kiaccu@ukamus, UCTOYHUKH, POJIb TOPMOHOB B oOMeHe BeriecTB. CTepou-
HbIE TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, ICTPAJNON): CTPYKTypa U GYyHKIMH. MexaHu3M JAeicTBUs
CTEPOMIHBIX TOPMOHOB.

[lenTuaHbie TOPMOHBI (OKCUTOLIMH, Ba30IMpPECCUH, MHCYJUH): CTpOeHHEe U (PyHKuMU. MexaHusm neu-
CTBUS IENTUIHBIX TOPMOHOB.

[Ipoune ropmoHsl (azpeHalnH, TOPMOHBI IIMTOBUIAHON >KeJe3bl: TUPOKCUH U TPUHOATHUPOHHUH, IPO-
crarynanaunel). HeliporopMonsl: sHI0pQUHbI U SHKepanuHbl. [IpuMeHeHe ropMOHOB.

buonornueckoe okuciaeHue.

Omnpenenenue noHaTus "6uonorunyeckoe okuciaeHue". Mictopust pa3BUTHs IpeacTaBIeHUi o Oronoruye-
CKOM OKHCJIEHMU: TeopHs akTuBHpoBaHus kuciopona K.Illen6aitna, nepexucnas teopust A.H.baxa, pa-
6ot B.W.ITannaauna, B.A.DHrensrapara, cCoBpeMeHHbIE MPEACTaBICHUSI O OMOJIOTHYECKOM OKHCIIe-
HUU.

Knaccugukarus npoieccoB OMOIOrHUECKOro OKUCIIeHHs. [IBa THIIa OKCHIOpeIyKTa3 B KJIEeTKe: a) obec-
MeYMBAIOIINX JACTUAPHUPOBAHNE CyOCTPaTOB U Iepeayy aTOMOB BOJIOPOA U 3JEKTPOHOB Ha KUCIOPOJ U
JpyTue aKLUEenTopbl, 0) KaTaIu3UPYIOIUX PEeaKIUN HEMOCPEICTBEHHOTO BKIIOUEHHUS B CyOCTpaT KUCIIO-
poJia (OKcureHasbl U THAPOKCHIIA3HI).

Comnpsxkenue OMOIOrHYecKoro okucieHus ¢ gpocopunupoBanueM. OcoOOEHHOCTH CTPOEHUS JbIXaTeNb-
HOM 11enH y MpoKapuoT U 3ykapuoT. CoBpeMeHHbIE MPEACTABICHHUS 0 KOMIIOHEHTaX JIbIXaTeJIbHOM e
MHTOXOHIPUHM.

buonoruueckoe okucieHne B MpoIiecce IBOIIOLNN KUBBIX OPTaHU3MOB.

Boanslii 1 MuHepanbHbIit 0OMeH. CofiepaHue U paclpe/ielieHue BOJIbl B OpraHu3Me U KJIEeTKe.
CocrostHue BOfBI B TKaHsAX. Peryssiius BogHOro oOMeHa.

VYdacTre MUHEpaIbHBIX BEIIECTB B ((OPMUPOBAHUU TPETUYHON U YETBEPTHUHOW CTPYKTYp Ouomonnme-
poB. MepMeHTHI-MeTaIoNnpoTennsl. Monbl Metamios (Mg*', Mn*', Zn**, Ca®"), ux ponb B BO3HMKHOBE-
HUM (PepMEHT-CyOCTPaTHBIX KOMIUIEKCOB. MUHEpaibHble COETUHEHUS U UX POJIb B OOMEHE OeIKOB, HYK-
JIEMHOBBIX KHUCIIOT, YTJIEBOJIOB U JIUITUIOB.

OOMeH MHUHEpaJIbHBIX BellecTB. bruoHeoprannueckas Xumusi, ee npo0JieMbl U MEPCIIEKTUBbI Pa3BUTHAL.
B3aumocssi3b u perymsaius oOMeHa BeIecTs.

OO111e MoyIo’KeHHs O B3aUMOCBSI3M OOMEHa BEIIECTB B OpraHni3Me. B3anMocBs3b 0OMeHa HYKJIEHHOBBIX
KHCJIOT U OEJIKOB.

[1epBUYHOCTH BO3HUKHOBEHHSI OCNKOB M BTOPUYHOCTH MOSIBICHHS HYKJIEWHOBBIX KHCIIOT B IIpOLECCE
Pa3BUTHSA KUBOH MaTEPHH.

B3anMocBs3p 0OMeHa HYKJICMHOBBIX KHCIIOT U YTJIEBOIOB.

B3aumocBsi3p 00MeHa HyKJIEHHOBBIX KUCIIOT U JIUIHJIOB.

B3anMocBs3p 0€1KOBOTO U yriieBoAHOro oOMeHa. Pojib MUpOBHHOIPAAHON KHCIOTHI B OCYIIECTBICHUU
mepexojia OT YIrJIeBOI0B K OenkaM u 00paTHO. B3anMocBs3p 0OMeHa OSJIKOB U JIUTTHTIOB.

B3aumMocBs3p 0OMeHa yIiieBOJIOB M JIMIUIOB, poiib aneTuia-KoA B aToM mporecce. OOMEH BelIeCTB Kak
€IMHOE 11EJI0e.

YpPOBHM pEryisiliiy *U3HEHHBIX MPOIECCOB B JKUBOW MpHUpOJe: METaOOIUTHBIN, ONEPOHHBIH, KIETOU-
HBII, OPTaHU3MEHHBIH, TOMYJISAUOHHBIN.

5. O0pa3oBaTeibHbIE TEXHOJOTHU
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[Ipu peanuzanuu JUCUMITTUHBI «BHOXUMUS ¥ MOJIEKYJISIpHAsS OMOJIOTHUS HCIONB3YIOTCS CIEY -

I0Ire 00pa3oBaTeIIbHBIC TEXHOJIOTHUH:

- pEUTUHTOBAasl TEXHOJIOT S,

- peleHne CUTYaIMOHHBIX 33724 IMPU BHITIOJIHEHUH JTA00PATOPHOTO MPAKTUKYMa;

- rpymnmoBas pabora;

NudopmarimoHHbie TEXHOJIOTHH, UCTIOIB3YEMBIE MPH OCYIIECTBICHUH 00pa30BaTEILHOTO TMPOIEC-
ca 1Mo JUCIHIIINHE:

- TEXHOJIOTHMH CMEIIAHHOTO OOy4eHHS (YTEHUE JICKIHI, B TOM YHCIIE C UCIIOIh30BAaHUEM MYJIHTH -
MEIUIHBIX Mpe3eHTaluil; ucnonp3zoBanue JMOC «Moi yHHBEpCUTET» TIpH paboTe Ha/l JOMAITHUMHU 3a-
TAHUSIMUA ).

6. YueOHO-MeTOANMUYeCKOe o0ecnieyeHne CaMOCTOSITeIbHOI padoThl 00y4arOUIUXCS

CamocrosrenbHas paboTa o0yyaromuxcs HalpaBieHa Ha YyIIIyOJIeHHOE CaMOCTOSTEIbHOE H3yde-
HUE OTIENbHBIX pa3/ielioB U TeM pabodeil mporpamMmbl, OHa MPOXOAUT B GopMe HM3YUEHUs TeopeThde-
CKOTo MaTepHaia (JeKIMH, peKOMEHAOBAaHHOM JINTepaTyphbl, B TOM YHUCIIE U CAaMOCTOSATEILHOTO MOUCKA
MaTepuaioB B riobdanbHOM cetu, BKiIouas DBbC). CamocrostensHas padoTa o0ydaromuxcsi BKIOYAET
paboty ¢ yueOHO-MeTon4ecKoi JuTepaTypoit (cM. pasznen 8, Ne 1, noctyn obecrieueH Ha caifite Oub-
muotexku UBI'Y u B DUOC «Moit yHUBEpCUTET»), C HAyUYHBIMH NEPUOTUUECKUMH U3IaHUSIMU 110 OMOXU -
MuH, a Takke ¢ pecypcamu DBC (351eKTpOHHO-OMOIMOTEUHOM CHCTEMBI) C LIENbIO BBITOJHEHUS JI0Mall -
HUX 3aJJaHUi, TOJIrOTOBKU OTYETOB I10 JJAOOPATOPHBIM paboTaM MpakTUKyMa, MOJTOTOBKU K KOHTPOJIb-
HBIM paboTaM U IK3aMEHY.

7. XapaKkTepuCTHKA OLICHOYHBIX CPeICTB /UIA TeKyIero KOHTPOJSI YCHeBAaeMOCTH U
NPOMEKYTOYHOM aTTeCTAMH 00y4aroIIUXCS M0 AUCHUIINHE

Texymmii (peHTUHTOBBIN) KOHTPOJIb KayecTBa 3HAHUH M0 TUCIUIUIMHE OCYIIECTBIsETCS B (hopme
JTUKTaHTa M0 aMUHOKHUCIIOTaM, 5 TMCbMEHHBIX KOHTPOJIBHBIX paboT 1 oTyeToB 1o 10 1abopaTtopHbIM pa-
60oTaM. JIMKTaHT OLIEHUBAETCS MAaKCUMyM 5 PEUTHHIOBBIMHU OajuiaMH. 3a KaKIyI0 KOHTPOJbHYIO padoTy
oOyJaronuiics moiay4yaeT MakCUMyM 8 PeUTHHTOBBIX 0alljIoB, 3a Cayy OTYEeTa MO BBINOJIHEHHOM 71ab0-
patopHoii pabote — MmakcumyM 1,5 6amna. [IpenycMoTpens! 60HycHBIE Oambl: o 1 6aymty 3a KaKayro U3
5 caMOCTOSITeNbHBIX (IOMAIIHUX) padoT.

Jlonmyck K 9K3aMeHy MOoJIy4aroT oOydaromnyecs, HabpaBiie He MeHee 35 6auioB.

DK3aMeH MPOBOAUTCA B YCTHOM (hopMe. DK3aMEHAIIMOHHBIN OTBET OlleHUBaeTcs u3 pacyera B 40
0aJI0B, KOTOpble CYMMUPYIOTCS ¢ OayljlaMu, HaOpaHHBIMH 3a ceMecTp (MakcumanbHo — 100 pedTuHrO-
BBIX 0aJIOB).

[IIxana oueHkwu:

Menee 50 6amioB — «HEYJOBJIETBOPUTEIHHOY,

50-69 6am1oB — «y/10BIETBOPUTEIHHO,

70-85 6anioB - «XOpOIIIOY,

BhIIIE 86 OANIIOB — OTIUYHOY.

8. YueOHO-MeTOoAMYecKOe M HH(POPMALIMOHHOE 00eceuyeHre TUCIHIIMHBI

OcHoBHas JuTepaTypa

1. Kycrosa T.II., Kouerosa JL.b. IIpakTukym no 6uosoruueckoit xumuu. YuebHoe nocodbue. MBanoBo:
W3n-eo UBLY, 2-e m3a., ucnp. u pom., 2010; 3-e wm3g., ucnp. m gom., 2014. 108 c. http://
lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info

2. lllampaes, A.B. buoxumus: yuebroe nocobue / A.B. lllampaes; MunuctepctBo oOpa3oBaHus U HAY-
ku Poccuiickoit ®enepanuu, OenepanbHOe TOCYIapCTBEHHOE OOKETHOE 00pa30BaTeIbHOE yUPEKIe-
HUE BBICIIETO TPOQECCHOHATBHOTO 00pa3zoBanms «OpeHOYprcKuil rocy1apCTBEHHBIN YHUBEPCUTET. -
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Open6ypr: OI'Y, 2014. - 186 c.: un., cxem. - bubmumorp.: ¢ 167. http:/biblioclub.ru/index.php?
page=book&id=270262
3. baprimesa, E. [Ipaktudeckue ocHOBbI Ouoxumun: yuebnoe nocobue / E. bapeimesa, O. bapanosa,
T. F'amOypr; MunuctepcTBo oOpa3oBanus u Hayku Poccuiickoii @eneparnuu, denepanpHoe rocyaap-
CTBEHHOE OIO/PKETHOE O00pazoBaTeIbHOE YUPEXKJEHHE BBICIIETO MNPO(EecCHOHANIBHOrO0 00pa3oBaHUs
«OpeHOyprckuii rocyiapcTBeHHbIN yHUBepcuTe™». - Openodypr: OI'Y, 2011. - 217 c.; To xe [Dnex-
TpoHHBIH pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=259197
4. bapeimeBa, E. Teopernueckue ocHOBBI Onoxummumn: yuebHoe mocobue / E. bapsimesa, O. bapanosa,
T. 'amOypr; MunuctepcTBo oOpa3oBanus 1 Hayku Poccuiickoit @eneparuu, ['ocyaapcTBeHHoe 006pa3o-
BaTeIbHOE YUpEXKJEHHE BBICHIEr0 MpodecCHOHaIbHOro oOpazoBaHusi «OpeHOYprckuil rocyapcTBeH-
HeI yHHBepcureT». - OpenOypr: OI'Y, 2011. - 360 c. - URL: http:/biblioclub.ru/index.php?
page=book&id=259198
Jlonmo/JIHuTeIbHASI JIUTEpaTypa
1. I'pumienkoBa, T.H. Hykneunossie kucnotsl: yuyeOHoe nocobue / T.H. I'pumenxona, T.B. Uyiikosa,
E.A. llep6akoBa. - KemepoBo: KemepoBckuii rocynapctBeHssiii yuusepeutet, 2009. - 90 c. - [Dnek-
TpoHHBIH pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=232492
2. Nnakynos, B.K. OcHoBbI 3H3uMONIOrNM: yueOHoe nocodue / B.K. ITnakynos. - M. : Jloroc, 2002. -
127 c. - [DnextponnsIii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=84687
3. ITnakynos, B.K. OcHoBbI 3H3uMONIOrNN: yueOHOoe nmocobue / B.K. [Tnakynos. - Mocksa: Jloroc, 2002.
- 127 c. - [Qnexrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84687
Pecypcol nHpOpMaMOHHO-TEJIeKOMMYHHMKALMOHHOM ceTH «MHTEepHET»:

Cucrema >IEKTPOHHOM TMOJACPKKH 00pa3oBaTeNbHOrO mporecca «Moil yHuBepcuTeT» https://
uni.ivanovo.ac.ru

[Tpodeccuonanbubie 6a3bl JaHHBIX U HHOOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcurerckas ounbanoreka oHyaiitn» www.biblioclub.ru; http://lib.ivanovo.ac.ru/
index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas oudnuorexa UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/
elibnew

OnexktponHsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpamMmmHoe obecriedenne: omepanmonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office, untepHeT-6pay3ep Yandex Browser.

9. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHre JUCHMILTHHBI

VY4eOHble ayAUTOPHHU:

- 17151 IPOBEJICHUSI 3aHATHUI JIEKIIMOHHOTO THUIIAa C KOMIUIEKTOM CIIeHHaTIu3UpOBaHHON yueOHOH Me-
0enr ¥ TEeXHUYECKUMH CpPEICTBAMH OOYYEHHs, CIY)KalIUMHU JUIS TPEIOCTaBIeHUsl yueOHOH mH(popma-
1My OOJIBIIION ayIUTOPUH;

- U IPOBEJICHUS 3aHATUNA CEMUHAPCKOTO THUIIA, KOHCYJIbTAI[UH, TEKYIIErO0 KOHTPOJISI U TPOMEXKY -
TOYHOM aTTeCTallud C KOMIUIEKTOM CHElHMaTU3UpPOBAHHON y4eOHOM MeOenu M TeXHHYECKUMH Cpej-
CTBaMHU OOYyUYCHHUS;

JlaGopaTopus, ocHaIrieHHasi 1a00paTOPHBIM 000PYIOBAaHUEM, KOMILJIEKTOM CITEIIHaTU3UPOBAHHON
yueOHOM MeOenn U TEXHUUECKUMH CPeJICTBAMH 00yUeHHS.

[Tomemenune st caMOCTOSITENIBHOW PaOOThI, OCHAIEHHOE KOMIUIEKTOM CIEIHATU3UPOBAHHOMN
ydeOHOU MeOeld, KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOYEHHS K ceTH «UHTepHeT» U
obecrieuennem noctyma B UOC.

JleMoHCTpalmoHHOE O0OpYJOBaHUE U y4eOHO-HATJISAHBIE TOCOOMS Al 3aHATHH JIGKIIMOHHOTO
TUMAa, 00eCIeunBaloNue TEMaTHYECKUEe WTIOCTPAIMH: JIEMOHCTPAIHOHHOE 000pyI0BaHue (MO, Ma-
KETbI, YJICKTPOHHBIE TTOCOOUS (IPE3CHTAIINHN), MeYaTHbIC MOCOOUS (TAOIHUIIbI, TIAKATHI, CXEMBI).
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OcHoBHas mpoeccroHanbHast 00pa3zoBaTebHas IporpaMMa
06.03.01 buonorus
(buoxumus u puznonorus)

ABTOp(BI) pado4eii MPOrpaMMbl M CUHUIIHHBL:
Hupexrop uncruryra MUTuEH, npod., 1.x.H. Kycrosa T.I1.
mpod., mo11., 1.X.H. Kouetora JL.b.

[Iporpamma paccmoTpeHa 1 yTBEpIKIeHa Ha 3acenanuu Kadeapsl OHOIOTHH
1 centsa6ps 2023 r., mpoTokos Ne 1

[IporpamMma oOHOBIEHA

IPOTOKOJ 3aceanus kadenpst Ne OT « » 20 T
CornacoBaHo:
PykoBoaurens OI1 E.A. bopucosa

(moxnuce)

[IporpamMma oOHOBIEHA

IIPOTOKOJ 3aceanus Kadenpsl Ne OT « » 20 T
CornacoBaHo:
PykoBoaurens OI1 E.A. bopucosa

(moznuce)

[Iporpamma oOHOBIIEHA

IPOTOKOJ 3aceanus kadenpst Ne OT « » 20 T
CornacoBaHo:

PykoBonurens OI1 E.A. bopucosa

(moxnuce)
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