OcHoBHas npoeccroHalibHas 00pa3zoBaTeIbHas IporpaMMa
06.03.01 buonorus
(buoxumus u pusznonorus)

MuHHuCTEpCTBO HAYKH H BbicIIero oopasosanus Poccuiickoit @eaepanun

VWBAHOBCKHWH 'OCYJAPCTBEHHBIA YHUBEPCUTET

Kadenpa dynnamenTanbHOM U MPUKIIATHON XUMUN

OJIOBPEHO:
PykoBoautens OI1
E.A. bopucosa

(moamuce)

«29» aBrycra 2024 r.

Padouas nporpamMma JuCHUILTHHBI
buoxumus u MosieKyJsipHas OMOJIOTHS

YpoBeHb BhICIIETO 00pa30BaHUS: OakanmaBpuaT
KBanudukanus BeITyCKHUKA! OaxamnaBp

Hamnpasnenue moaroToBKu: 06.03.01 buonorus
HanpaenennocTs (ipoduib) o0paso- buoxumust u puznonorus

BaTEJIbHOU MPOrpamMMBbl:

HBanoso



OcHoBHas npoeccroHalibHas 00pa3zoBaTeIbHas IporpaMMa
06.03.01 buonorus
(buoxumus u pusznonorus)

1. Ilesin ocBOeHHUsI AN CHMUIIIMHBI

[lenbto OCBOEHUS AUCHUILIMHBI « BHOXUMUS U MOJIEKYJIsIpHAst OUOJIOTUS» SIBIISIETCS TOTOBHOCTH K
UCCIIEI0BATENLCKOM IEATEIbHOCTH B 00JIACTH TEHETUKH, MMMYHOJIOTUH, OMOMEIUIIMHBI B YaCTH H3yYe-
HUSL CTPYKTYPBI OMOIOJIMMEPOB U HU3KOMOJIEKYJIIPHBIX OPraHUYEeCKUX COCTUHEHHH, 00pa3yroIuX Ku-
BYIO MATE€pPHUIO, U3YYCHHE XUMUYECKUX MPEBPAILICHUM MEXKIY BELIECTBAMU KUBOW MaTE€pUU U IPUHIIU-
[IOB YPOBHEBOHM OpraHu3aluu OUOMOJIMMEPOB, FOTOBHOCTh K NMPUMEHEHHUIO 3TUX 3HAHUW B Hay4HO-
IIPOU3BOACTBEHHON IEATEIBHOCTH, 4 TAKXKE TOTOBHOCTH K IEAArOru4yecKOi ACSTEIBHOCTH B 4YacTH
(hopMHPOBaHUS MEXIIPEIMETHBIX CBSI3EH MEX]Ty TUCHUIUIMHAMU €CTECTBEHHOHAYYHOTO MPOQUIIS.

2. MecTo aucuuniiuHbl B cTpykrype OII

VYuyebHast nuctumiInHa « bBHoOXuMust 1 MOJIeKyJIsIpHast OMOJIOTHS» OTHOCUTCS K 00s3aTeIbHbBIM JIHC-
IUIUTMHaM 0a30BoM 4YacTu oOpaszoBarenbHOW mporpammbl. Kype «buoxumuss u MonekyisipHas Ouo-
JIOTHs» YATAeTCs 00ydYaroMMCs MOCIe U3YYEeHUSI UMH B 1-2 ceMecTpax AUCIUILIMHBI « XUMUSD) U SIBJIS -
€TCsl €€ JJIOTUUYECKHUM TPOJIOJKEHNEM, OH 3HAKOMUT 00YyYaroIIMXCsi ¢ 0COOCHHOCTSIMHU CTPOEHUS, CBOMCTB
U TIpEeBpaLICHUH OPraHUYECKUX COCTUHEHUH, 00pa3yromux kHuByl Marepuio. IlapamnensHo o0y-
YaromMMcs YuTaeTcsi Kype «LIUTonorust u rucToiaorusy, U Nepecekaromuecs MoHATUS STUX AUCUUTUIHH
JOTIOJIHAIOT APYT Apyra.

Jl1st oOcBOGHUSI TaHHOM AUCITUTUTHHBI 00YYAIONTUNCS JTOJDKEH:

3HaTh:
® B3aUMOCBS3HM MEXAY CTPOCHUEM OPraHUYECKUX COEIMHEHUIN U NX XUMUYECKUMH CBOWCTBAMU;
® OCHOBHBIE KJIACChl OPraHMYECKUX COEAMHEHUN U UX CTPYKTYpPY;
® TEXHMKY 0€30IIaCHOCTH pabOThl B XUMUYECKOH J1ab0paTOpHH;

YMers:
® TI0Jb30BaThCS OCHOBHBIMU BUJAMU JIAOOPATOPHOM MOCYABl M 000PYI0BaHUS;
® BBINOJHATH CTATUCTHUYECKYIO 00pabOTKY pe3ysIbTaTOB SKCIIEPUMEHTA;

Nmerts:
® HAaBBIKH BBIMIOJIHEHUS JJa0OPATOPHOTO SKCIIEPUMEHTA [0 OPraHUYECKON XUMHUH.

OcBoeHue JaHHOW TUCIMILIMHBI HEOOX0AUMO /ISl U3YYEHUS JUCUUIUIMH «MHUKpOOHOIOTHS U BU-
pyconorus» — 5 cemectp, «bnorexHonorus», «bHOXUMHS M MOJIEKYJIsIpHAsl CUCTEMAaTHKa PAaCTCHUID,
«OHJIOKPUHOJIOTHS U OMOXMMHS OMOJIOTMYECKUX KHUIKOCTe» — 5 cemectp, "['eHeTtuka u cenmexuus',
«IIpakTuky™m no 6uoxumuu u ¢uznonorum» — 6 cemectp, «buodusukar», «30paHHbie ri1aBpl OMOXU-
Mum»— 7 cemectp, «buoxumus 6axtepuii» - 8 cemectp.

3. [InanupyemMsble pe3yJbTaTbl 00y4eHHs M0 JUCHHUILINHE

3.1. Komnerenuuu, popMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AUCHUILIHHA

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

obmenpodeccuonanpabie (OI1K):
OIIK-2: CnocobeH mpUMEeHSATh NPUHIUIBI CTPYKTYPHO-(YHKIIMOHATLHOW OpraHU3aluy, UCII0Ib30BaTh
(bu3noIOrNUECcKue, IIUTOJIOTHIECKHE, OMOXUMUYECKUEe, OMO(pU3NUECKHE METO/Ibl aHAIN3a /TSl OLIEHKU U
KOPPEKIIMU COCTOSHUS )KUBBIX OOBEKTOB I MOHUTOPUHIA CPeibl UX OOUTaHUS;
OIIK-3: CnocoOeH MpUMEHSATh 3HAHWE OCHOB JBOJIOIMOHHON TEOPHH, UCIOJB30BAaTh COBPEMEHHBIE
MIPEJICTAaBICHUSI O CTPYKTYPHO-(YHKIIMOHAJIbHOW OpraHM3allid TEeHETUYECKOW MpOrpaMMbl KHUBBIX
O0BEKTOB M METO/bl MOJEKYJISpPHOW OHOJOrMH, TEHETHKH M OWOJOTMM Pa3BUTHS IS MCCIEOBaHUS
MEXaHM3MOB OHTOreHe3a U (uioreHesa B mpodeccnoHanbHOM e TeIbHOCTH;
OIIK-5: Cnocoben nmpuMeHsTh B IPO(ECCUOHATBFHON JESTEILHOCTH COBPEMEHHBIE TIPEICTABICHUS 00
OCHOBaxX OMOTEXHOJOTMYECKUX U OMOMETUIIMHCKUX MPOU3BOJCTB, FTEHHON MH)KEHEPUH, HAHOOMOTEXHO-
JIOTUH, MOJIEKYJIIPHOTO MOJIETTUPOBAHUS;
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3.2. [lepeyeHb IIAHUPYEMBIX Pe3yabTATOB O00y4YeHHs] MO JMCUMILINHE, COOTHECEHHBIX €

(popMmupyemMbIMH KOMIIETEeHUNSAMU

AN

B pesynbrare ocBOEHUS AUCHUIIIMHBI 00yUYaOIIUICS TOJKEH:

3HaTh:
XUMHUUYECKYIO CTPYKTYpPY OHOIOIMMEPOB: OEJIKOB, HYKJIEHMHOBBIX KHCIIOT, MOJUCAaXapUI0B; YPOBHU
OpraHu3alii MaKpOMOJIEKYJI M METO/IbI OTpeieNieHust ux cTpykTypsl; (OI1K-3)
0COOEHHOCTH (PYHKIIMOHUPOBAaHUS (DEPMEHTOB KaK TUMMUYHBIX OnokaTanuzatopos; (OI1K-5)
OCHOBHBIC peakIMi aHaboiIM3Ma W KaTabosin3Ma Ha NMpUMepe BHYTPUKICTOUYHOTO MHUIIECBAPCHMS,
kneToyHoro aeixanus; (OI1K-2)
OCHOBHBIC MPUHIUIBI MaTPUYHOTO CUHTe3a OuomnonumepoB: perumkanun JIHK, tpanckpumnimm,
tpancisanuu. (OIIK-3, OIIK-5)

YMeTs:
MIPUMEHSTh 3HAHWE OCHOBHBIX (PM3NYECKUX U XMMHUYECKUX 3aKOHOB MPHU OOBSICHEHUH MEXaHHW3MOB
x)usHeaesTenpHocth; (OITK-2, OITK-5)
BOCIPOU3BOANTH XUMUUECKYIO CTPYKTYPY OHMOIMOIMMEPOB U COCTABISAIONINX HX MOHOMEPOB, XapakK-
TEpU30BaTh THIIBI CBs3€H, 00ECHeUMBAIONIMX YPOBHEBYIO OpraHH3alMi0 OENKOB M HYKJIEMHOBBIX
kucnort; (OI1K-2, OIIK-3)
OXapakTepHu30BaTh (PaKTOPHI, BbI3bIBAIOLINE JeHaTypaluio onononumepos. (OIIK-2)

Nwmerts:
HaBBIKM HCIIOJIb30BaHMsI METOJIMK Kaue€CTBEHHOI'O U KOJIMYECTBEHHOI'O aHAJIN3a OCHOBHBIX KJIACCOB
OMOJIOTMYECKH 3HAUYMMBIX OPTraHMYECKHX COEIMHEHUH, BBIJEICHHBIX W3 MPUPOJHOTO MaTepHala.

(OTIK-2)

4. O0bem U coaepkaHue TUCHUTINHBI
O06beM TUCHUIUTUHBI COCTABIIAET 5 3aueTHBIX enuHull (180 akageMruuecKux 4acoB).
4.1. Conep:xanne JMCUHUILIMHBI 10 pa3geaam (TeMaM), COOTHECEHHOEe ¢ BUIAMH U TPYAOEMKO-

CTbI0 3aHATHH JIEKIIUOHHO-CEMHUHAPCKOI'0o TUIIAa

OO0beM MHOW KOHTaKTHOM pa6OTBI U CaMOCTOSITEIIbHOMN pa6OTLI 06yqa101ueroc;1 o0 JUCIHMIIIIMHE

yKa3aH B y4eOHOM TUTaHe 00pa30oBaTEIHLHOM MPOTPAMMEI.

Ne Bunpl 3anartuii, ux DopMBbl TEKYILIETO
/i Paznensr (TeMbr) & o0BeM KOHTPOJIS yCIIEBaEMOCTH
JAUCIUITITHHBI E
3 3ansTus 3ansTas @opMBbI IPOMEKYTOUHOH aT-
JEKIHOH- | CEMUHAPCKOro TecTaluu
HOI'0 TUIla THUIIA
1. | Ilpenmer OMOXUMHUHU, €€ MECTO B 3 2 -
CUCTEME €CTECTBEHHBIX HayK. XU-
MHYECKHUI COCTaB JKUBBIX Opra-
HU3MOB.
2. | AMUHOKHCIIOTHI U O€JKU 3 2 6 JluKTaHT,
11abop. KonTponsHas padora,
SAHATHC | 9 gryera 1m0 1aGOPATOPHBIM
paboTam
3. | depmeHTHl, KOPEPMEHTHI U BU- 3 4 6 KonTponsHas pabora,
TaMHHBI n1adop. 2 otyera 1o Jab0paTOPHBIM
3aHATHE paGoTam
4. | Ilonarue 00 oOMeHe BEIIECTB B 3 2 3 DKCIPECC-0IPOC
KUBBIX opranu3Max. OCHOBBI n1abop.
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OMOIHEPTCTHKH. 3aHSTHE
5. | HykimenHoBbIE KUCIOTHI 3 8 8 KonTponbHas padora,
1mabop. OtyeT no nabopaTopHOt
3aHATHE paGore
6. | OOMeH 6eNKOB U HYKJIEHHOBBIX 3 2 3 Oruer 1o 1a00paTopHOI
KHCJIOT mabop. pabote
3aHSTHE
7. | YrueBoas! ¥ X oOMeH 3 4 6 KontponbHas pabora,
nabop. 2 otyeTa 1o J1ab0opaTOPHBIM
3aHsTHE paGoTam
8. | Jlumuasl u ux oOmMeH 3 4 6 Otuer no nabopaTtopHoit
nabop. paGote
3aHsATHE
9. | B3aumocBs3b u perynsauus oome- | 3 6 6 Oruer 1o 1abopaTopHOH
Ha BelecTs. BoaHblii 1 MuHe- nabop. pabote
paJibHBI OOMEH 3aHATHE
10. | CoBpeMeHHbIe TPOOIEMbl OMOXH- | 3 2 4 Konrtponsnas paboTa, 5K3a-
MUH U IYTH UX PEIICHUS nabop. MeH
3aHSTHE
Hroro: 36 48 OK3aMeH

4.2. Pa3zBepHyTO€ ONMCAHUE COAEP:KAHMSA JUCHUILUINHBI 10 pa3jejiaM (TeMam)
Beenenue.
[Ipenmer 6HMOXHMMUM, €€ MECTO B CHCTEME €CTeCTBEHHBIX HayK. Mcropus pa3zButus Omoxumuu. Ponb
OTEUECTBEHHBIX YUCHBIX B pa3BuTuu Ounoxumuu (padoter A.H. benozepckoro, A.E. bpaynmreiina, A 5.
Hanunesckoro, M.B. Henmnkoro, B.C. I'yneBuua, A.H. baxa, A.B. [lanmnaguna, A.M. Onapuna,
B.A. Durenprapara, A.A. baesa, A.C. Criupuna, C.E. CeBepuna). KpyrHble OHOXUMHYECKHE IIEHTPHI
B Poccun. 3nauenne GMOXUMUM ISl pa3BUTHUSI OMOJIOTUH, MEUIIMHBI, CEIbCKOTO X03HCTBA M MPOMBIII -
JIEHHOCTH MO TiepepaboTKe pPacTUTEIHLHOTO U dKUBOTHOT'O CHIPHSI.
Craruueckasi, nuHamMuueckass U (yHKIMOHaNbHas Ouoxumus. OOmas GHOXUMUs, ee PeaIMeT U 3a7a-
gy, XapaKTEepUCTUKA pa3esioB OMOXUMHUYECKON HAyKU: OMOXMUMHH KUBOTHBIX, PACTEHUN U MUKPOOpra-
HU3MOB, MEIUIIMHCKON M BETCPUHAPHON OMOXMMHUH, TEXHHUYECKOW OMOXMUMHM, CPABHUTEIILHOW OMOXH -
MUU, KBAHTOBOU OMOXUMHH, OMOXMMHUYECKON T€HETUKU, MOJIEKYJIIPHOM OUOJIOTUH U TIp.
XUMHUYECKUH cocTaB opraHu3MoB. [IoHsATHE 0 MaKpO-, MHUKPO- M yJIBTPAMUKpPOIJIEMEHTaX. 3aKOHOMEP -
HOCTH PACIPOCTPAHEHUS AJIEMEHTOB B KMBOW HpUPOJE. 3aBUCUMOCTh MEXIY OHOJOTMYECKON POJIBbIO
3JIEMEHTOB M UX MOJIOKEHUEM B Iiepuoauyeckoit cucreme . M.Menzaeneena.
XapakTepucTUKa OCHOBHBIX KJIAaCCOB XUMHUYECKHX COEJAMHEHUH, BXOJSIIMX B COCTaB KUBOM MaTepuu.
Conepxanue O€lKOB, HYKJICHHOBBIX KUCIIOT, YIJIEBOJOB, JIMIIHIOB, MUHEPAIbHBIX BEIIECTB U JIPYTHX
coequHEHM B opranusmMe. [lnactuueckre W >HEPreTUYECKUE BEIIECTBA.
Beakn.
Pounb GenkoB B MOCTPOEHUH KUBOW MaTEpUU U MPOLECCaX KUZHEACITEIbHOCTU. DJIEMEHTAPHBIN COCTAB
Oenka. MeToabl BbIENIeHUsT OEIKOB M3 OWOIOTHYecKOoro mMarepuana. Metoabl (GpakIMOHHPOBAHHUS
O€NKOB: BbICAJIMBAHUE, OCAXKICHUE CIHPTOM, OCaXJICHHE MOHAMU TSKENBIX METAJUIOB, 3JeKTpodopes
(kuaKOoCTHBIN, Ha Oymare, B Oyioke arap-arapa u [IAAT), xpomatorpaduyueckue MeToabl (MOHOOOMEH -
Hasl, Telb-TpoHKKatomas u adpduaHas xpomarorpadus). CriocoObl OUMCTKH OEIKOBBIX MPENapaToB OT
HU3KOMOJICKYJSIPHBIX TIpUMECel: Juaiu3, OSJIEKTPOAUAIN3, KPUCTAJUIM3aLMs, Telb(QUIbTpAlUs H
ynbTpaduIbTpaIus.
MornexymsipHas Mmacca OenkoB. [ToHATHE 0 XUMUUECKOM M (PU3UYECKOM 3HAUYECHUSIX MOJICKYJISIPHON Mac-
cbl OenkoB. MeTozbl onpeaeneHus: MOJEKYJIIpHOW Macchl OENKOB: I'PaBUTALMOHHBIN (yJIbTpalleHTPH -
¢byrupoBanue),ynbTpaguiIbTpaMOHHbIH, TeIb(UIBTPAIUOHHBIN, 3J1EKTpo(opeTHIecKuil (10 TOpMOKe-
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HUIo npobera B 61okax [TAA pa3nnyHON KOHLEHTpAIMK), XpomaTtorpapuueckuil (TOHKOCIOWHAs Xpo-
MaTtorpadusi).

AMUHOKHCIIOTHBI cocTaB OenkoB. AMHHOKHCIOTHI D- u L-psga. Onrudeckas aKTHBHOCTB
aMUHOKHCIIOT. 3aKOHOMEPHOCTH COJIepKaHMsSI aMUHOKHUCIOT B Oenkax. IlpuponHbie menTHabl: KapHO-
3MH, INIyTaTUOH, OKCUTOLMH, Ba30MPECCHH U Jp. AM(OTEpHOCTh U PEaKLMOHHAS CIIOCOOHOCTH OEIIKOB.
W3osnexTpudeckoe cocTosiHue O€IKOBOM MOJIEKYJIBI.

Crpykrypa OenkoBoii Moisekyinbl. Paboter A.S. [lanmnmeBckoro um 3. @umepa. [lokazaTenbcTBa
MOJIMNIENTUAHOM Teopuu cTpoeHus Oenka. [lepBuunas cTpykrypa 6enkoB. OnpeneneHue aMUHOKUCIIOT -
HOW MOCJE0BATEIbHOCTH MOJHUIENTUAHBIX IHeneil (obuue npenctasieHus). KommbloTepHble OaHKH
JAHHBIX O TIEPBUYHBIX CTPYKTypax OenkoB. CBsI3b MEPBUYHON CTPYKTYpPHl U QYHKIMI NENTHIO0B U Oem-
KOB (Ha IMpuMepax OKCUTOIMHA, IuToxpoma C, HOpMaJIbHBIX U MAaTOJIOTUYECKUX TeMOTTIO0MHOB).
Bropuunas crpykrypa 6enkoB. [lonstie 06 o- u B-koHpopmanusax moaunentuaHoi nenu. [lapameTpsr
OL-CTIMpaIM MOJIUNenTUuaHONW nenu. CHiibl, yaep>KUBaoIue MOJUIENTHAHYIO LIEMb B O-KOH(OpMAaIIUU.
BropuuHnas cTpykrypa 6ei1xoBoit Monekybl. [ToHATHE 0 CBEpXBTOPUYHOM CTPYKType OesiKa U TOMEHax.
Tperuunas crpykrypa OenkoB. Tumsl cBsizeld, oOecreUnBarOIMX MOJepKaHHE TPETUUHON CTPYKTYpPHI
0eIKOBOM MOJIEKYIIbI. JIMHAMUYHOCTD TPETHYHOU CTPYKTYPbI OCIKOBOM MOJIEKYJIBI.

YerBepTuuHas cTpykTypa OenkoB. CyObeaUHUIIBI (IPOTOMEPHI) M SMUMOJIEKYIbl (MyabTuMepbl). Kon-
KpPETHbIE MPUMEPHl YETBEPTUUHOW CTPYKTYphl O€NKOB (MHCYJHMH, FeMOIrJIOOMH M Ap.). Tumsl cBs3el
MeX1y CyObeIMHUIIaMU B SITUMOJIEKYJIE.

Jlenatypauus u peHarypauus OenkoB. [lonstue o HatuBHOM Oenke. HoMmeHknatypa u kinaccudukanus
oenkoB. Knaccudukanusi mporenHoB 1o popme OETKOBOM MOJIEKYIIBI, POUCXOKICHUIO, aMUHOKHCIIOT -
HOMY COCTaBY, paCTBOPUMOCTH, OMOJIOTMYECKON aKTUBHOCTH.

DepMeHTBI.

Hctopus oTKpbITUs U u3y4yeHHs (epmeHToB. PaboThl oTedecTBeHHBIX yueHbIX (A.S. JlaHmieBckoro,
W.I1. [TaBoBa, B.A. Durensrapara, A.E. bpaynmireitna u ap.) B 3Toi 007acTH.

Karanutnueckas (pepmentaTiBHast) GyHKIMs OenKOB. UepThl CXOJCTBA U PA3INUMNA B ACHCTBUM OHMOKA -
Tanu3aTopoB ((hepMEHTOB) M KaTanu3aTOPOB MHOM Mpuposl. Poib GhepMEHTOB B SBIICHUSAX JKU3HEIES -
TEJBHOCTH. bronornuecknii KaTannu3 Kak KOONEPATUBHBIN MPOLIECC, 3alIPOrPaMMHUPOBAHHBINA BO BpeMe-
HU ¥ IPOCTPAHCTBE.

Crpoenue ¢epmeHTOB. OJHOKOMIIOHEHTHBIE M JIByXKOMIIOHEHTHBIE ()epMEHTHl. AMHUHOKHCIOTHBIC
paauKabl aKTUBHBIX LIEHTPOB epMeHTOB. [loHATHE 0 cyOCTpaTHOM U aJIOCTEPHUUECKOM LIEHTPax B MO-
nexyie ¢pepMmeHTa. BzanMoelcTBIE TepeunclieHHbIX IIEHTPOB B Mpolecce (PepMEHTATUBHOTO KaTaln3a
(muHaMuYeckas Mojaesb pepmenTta). Amtoctepudeckue 3G HEeKTopbl (AKTUBATOPHI U HHTHOUTOPHI).
Mexanusm neiicteus pepmentos. ES, ES' u EP-kommiiekcsl, UX posib B TOHWKEHUU DHEPreTHUECKOTO
O6apbepa peakiuu. Ouznueckuil cMbIcT GEPMEHTATUBHOTO KaTalln3a.

CkopocTb (pepMEHTATUBHBIX peakiuid. GakTopsl, BIUSAIOIINE Ha CKOPOCTh (KOHLIEHTpaIus (hepMeHTa u
cyOctpara, TeMmeparypa, pH cpensr). MUaruéuropst pepmentoB (oopaTtumbie 1 HeoOpaTuMblie). KoHky-
PEHTHOE U HEKOHKYPEHTHOE TOPMOKEHHE JCHCTBUS ()ePMEHTOB.

Knaccudukanus ¢gepmMeHTOB, €€ NMPUHIUIBI U COBpeMEHHOe cocTosinue. HoMeHknaTypa (hepMeHTOB.
Mudpsr pepmentoB. OCHOBHBIE KJIACChl (PEPMEHTOB: OKCHAOPEIYKTa3bl, TpaHC(epasbl, TUAPOIA3bI,
JIMa3bl, ©30Mepasbl, IUTa3bl (CHHTETa3bl). OO0IIas XapaKTEPUCTHKA KIIACCOB.

Jlokanu3zauuss ¢epmeHToB B Kierke. llpumenenue ¢epmentoB. KodepmeHTH U mpocTeTHuecKue
IPYyTIIBL.

BuraMuHbl, MX poJib B NHUTAaHUU 4YEJIOBEKA M JXMBOTHBIX. VICTOUHMKM BUTaMUHOB. ABUTaMHHO3BI,
TUIIOBUTAMUHO3BI U TUIIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

XKupopactBopumMblie BUTaMuHbl. Butamun A (petuHon). XMMHUYECKOe CTPOCHHUE BUTAMUHOB A | U A,, UX
reoMerpuueckre nzomepsl. Butamunsl D, (kansuudepon), D, (aprokansiudepon), D; (xonexanbuude-
poi). XuMuueckass CTpyKTypa BUTAaMHMHOB, UX poiib B (ochopHO-KanblueBoM obmeHe. Buramun E
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(Toxodepor). YyacTHe ero B OKHUCIMTEIbHO-BOCCTAHOBMTENBHBIX mporeccax. Buramun K (¢u-
JUIOXMHOH), €r0 OTHOIIEHHE K CHUCTEME CBEepThIBaHMs KpoBH. Bukacon. Butamun F (kommiekc HeHachl-
LICHHBIX JKUPHBIX KUCIIOT).

BogopactBopumsblie ButamuHbl. Butamun B, (TnamuH), XuMuueckas mpupo/ia U MEXaHHU3M JIeHCTBUS.
Buramun B, (pubodnaBun), ero cTpoeHrne U ydyacTHe B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMAX.
Buramun B; (maHtoTeHoOBasi KMCIIOTa), €ro ydyactue B oOpazoBaHuu KodH3uMa A. Butamun Bs (HuKo-
TUHOBAsl KUCJIOTA U aMMJI HUKOTUHOBOW KHUCIIOTBI): CTPYKTYpa M y4acTHE B IEPEHOCE aTOMOB BOIOPOAA
B coctaBe HAJI. Butamun Be (mupunokcun), ero ¢popMsl (MMPUAOKCOI, MUPUAOKCAITH, TUPUIOKCAMUH),
3HA4YEHHUE JJIs OCYLIECTBICHHS peakiuii nepeaMuHupoBanus. Buramun B, (mnanko6anamun). Buramun
Bis (manramoBast KuciaoTa), €ro pojib B IEpEHOCE OJHOYTIAEPOAHBIX ¢parmeHToB. Butamun B¢ (nTepou-
JTIyTaMUHOBAsi KuciloTa). Butamun Br (kapHUTHH), ero 3HaueHHEe B OOMEHE BEIIECTB Y HACEKOMBIX.
Buramun C (ackopOuHOBasi KMCIIOTa), CTPOEHUE €r0 BOCCTAHOBJIEHHON U OKHCIIeHHOHW ¢opM. Butamun
P (pytun). BzaumooOycnoBineHHOCTH AeiicTBuii BuTaMuHoB C u P. Butamun H (6uotun), ero ctpoeHue
U poJib B peakuusax kapookcmirpoanus. Buramun U.

MHUKpPO3JIEMEHTHI U MX OHoJIorHYecKre GyHKINH.

Oo0uue noHATHS 00 00MEHe BeleCTB U JHEPIrUMU B OPraHM3Me.

CoBpeMeHHBIE NMPEACTABIEHUS O CYIIHOCTH XHU3HU. XapaKTePUCTUKA CYIIHOCTH SIBJICHUS KHU3HU C I10-
3ULIMA MOJIEKYJISIPHOM OMOJIOTMH KBAHTOBOM OMOXUMUM, KUOEPHETHKH, TEPMOJUHAMUKU, T€HETUKU U
T.11. JKU3Hb Kak Ouosoruyeckas popma ABHKEHHUSI MaTepUH.

OOMeH BellecTB U dHEPruu - HEOThEMJIEMOE CBOMCTBO KUBOro. OOMEH BElIEeCTB KaK 3aKOHOMEPHBIH,
CaMOCOBEPIIAIOIIMNCS TPOLECC MPEBPALICHU MaTepUH B KUBBIX Telax. AHA0OIM3M U KaTabOoJIM3M.
Macmtabsl oOMeHa BemecTB Ha 3emie. buocdepa n e€ reoxumudeckas poib. Paborer A.A.BepHa-
CKOTO.

OHepreTuka oOMeHa BelliecTB. MakpoIpruyeckue COeMHEHHUs] U MaKpo3pruueckue cBsi3u. Pasnuuus B
MOHATHUSAX "PHEprus cBs3u" M '"Makpospruueckas cBs3b'. BaxkHeilline npencTaBUTENIN MaKpO3pruye-
CKHX COEMHEHUH: IITI0K030-1-pocdat, ATD, caxaposa, areTrii-kodH3uM A u 1p. Ocobast posib aTOMOB
P u S B o6pazoBanuu makpospruyeckux cBsizeid. AT® kak akkyMmyssaTop, TpaHc(popMaTop U MPOBOAHUK
SHEPTHUH B MpOIIECcce ee 3armacaHusi U pacXo/I0BaHUsl B OpraHu3Me.

HyxknenHoBble KHCJIOTBI U MX 00MEH.

HcTtopust OTKPBITHS ¥ U3yUEHUSI HYKIEMHOBBIX KHUCIOT. XMMUYECKHI COCTAaB HyKIEHMHOBBIX KHCIIOT. Xa-
pakTepUCTHKA ITyPUHOBBIX M MUPUMHUANHOBBIX OCHOBAHUI, BXOAAIMX B COCTaB HYKJIEHMHOBBIX KHCIIOT.
MuHopHbI€ (MHOTJ]a BCTpEUaroLIiecs) IypUHOBbIE U TUPUMUIUHOBBIE OCHOBAHUSA (S5-METUIIIIUTO3HH, S-
OKCHUMETHJIIIUTO3MH, 5-OKCUMETHITypalui, 1-MeTUIIUTO3UH U 1p.). B,D-pubosza u ,D-2-ae30xcupudo-
3a B COCTaBE HYKJIEMHOBBIX KHUCJIOT. /[Ba THIIa HyKJIEWHOBBIX KHCIOT: Ae30KkcupudonykinenHosas (JIHK)
u pudonyknenHoBas (PHK). Paznmuuns mexay JIHK u PHK mo cocraBy riiaBHBIX 1 MUHOPHBIX OCHOBa-
HUH, XapakTepy yrieBoA0B, MOJIEKYJISIPHON Macce, TOKATU3aI|H B KJIETKe U (PYHKIIHSM.
JlezokcupubonykinenHoBas kucinota. KonnmuectBennoe conepxkanue JIHK B opranusme u nokanuzanus
ee B KJETKE (Sp0, MUTOXOHJPHUH, XJIOPOIUIACTHI, LIEHTPHOIH). [[e30KcuprOOHYKIEOTH Bl - CTPYKTYP-
neie aneMmenThl JIHK. Hykneotunnstii coctaB JIHK; npaBuna E.Yapradda. [lepsuunas crpykrypa JJHK.
banku nanueix no nepsuuHoi crpykrype JJHK. IIpoekt "['enom yenoseka" u ero peanuzanus B Poccun,
CHIA, Amonun. Bropuunas ctpykrypa JJHK (Mmoxens /x.Yorcona u @.Kpuka). KommiemeHTapHOCTH
ITyPUHOBBIX U MUPUMHUINHOBBIX OCHOBAHMN U €€ 3HaYeHHE JUIsl 0O0ecrieueHusl OMCIMpanbHON CTPYKTYPbI
JHK. Tperuunas crpykrypa JJHK. CoBpemeHHble peicTaBieHus o CTpykType rena. Oco0eHHOCTH MO -
JIEKYJIIPHON OpraHU3alii FT€HOMA IIPOKapUOT U AYKapuoT.

PubonyxknennoBsie kuciothl, ux knaccudukanus (TPHK, pPHK, MPHK, sPHK). CpaBuuTtenpHas xapak-
tepuctrka BugoB PHK mo MonexynspHoil Macce, HyKJICOTHIHOMY COCTaBy, JOKAJIH3AMUA U (PYHKITUSIM.
[TepBuunas crpykrypa TPHK, pa6otsr A.A.baeBa. Bropuunas crpykrypa TPHK (Momens "kiaeBepHbIit
muct"). Tpernunas ctpykrypa TPHK 1o maHHBIM peHTI€HOCTPYKTYpHOIO aHajiu3a KPUCTAITIMYECKHX
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npenaparoB. Buasl pPHK. MPHK (xapakTepHbie 0cOO€HHOCTH, MOJIEKYJSIpHAsh Macca, MpeIliecTBEeH-
nuku MPHK). Undopmannonnas PHK kak matpuna ans cnenududeckoro 6uocunresza 6enkos. Anep-
uele PHK, ux monexynspHbsle Maccel 1 Jiokanuzaius B sipe. Bupycusie u ¢garossie PHK, ycriexu B uc-
cienoBaHMsIX CTpYKTypbl W (pynkumidt. HoBeiii kitacc PHK, perymupyronmx akTMBHOCTH (hepMEHTOB;
NpUOPUTET coBeTCKUX yueHbIX (A.H.IleTpoBa) B X OTKPBHITUH U U3yUYCHHH.

[lytu pacnaga HyKJIE€HMHOBBIX KHUCJIOT /10 CBOOOTHBIX HyKJIeoTua0B. OOMeH Hykieo3duadocdaros. Ilytu
UX JECTPYKLUH.

MexaHu3M peakluy pacraja: MypUHOBBIX OCHOBAaHUW - 10 MOYEBOM KHMCIIOTHI, AJZITAHTOMHA, AJJIAHTO-
WHOBOW KHUCIIOTBI, TTTMOKCAJIEBOM KHUCIOTHI U MOYEBUHBI; MMPUMHUINHOBBIX OCHOBAaHUH - 10 [3-alaHUHA U
KapOaMHHOBOM KHMcI0Thl. KOHEUHbIE TPOAYKTHI pacrnasia MypUHOBBIX U MUPUMUIUHOBBIX OCHOBAHHUH U
MPEACTABUTENH PA3JIMYHBIX KJIACCOB KUBOTHBIX.

bruocunTe3 HykIeo3ua-, HyKJI€O3uJau- U Hykieosuarpudocharos. OOpazoBaHHE NHPUMHUITHOBOTO
nukia u3 NH;, CO, u acnaparnHoBoi KuciaoThl B IpucyTcTBUM AT® npu yyacTun cOOTBETCTBYIOLIUX
bepmenToB. LIuKibl peakuyu GHOCHHTE3a IMMypPUHOBOTO KOJIbIIA U3 IIIyTaMUHa, MIMIUHA, popmuara, CO,
Y acriaparuHoBOM KUCIOTHI B TpUcyTcTBUU AT® npu ydyactuu GepMeHTOB.

Mexanusm 6mocunresa JJHK. @epmentst (PHK-nmonumepasa, JJTHK-nonumepasa, nuraza) u GenkoBbie
dakropsr (JJHK-packpyuusaronue n JJHK-cBs3piBatomnye 0eiaku u 1p.), yY4aCTBYIOIIKME B PEIUIMKAINH
JHK. Pons JIHK B mepenaue HacieCTBEHHON HHPOPMAITUH.

buocunte3 PHK (tpanckpumnims). Ctpoenue, cBoiicTBa U Mexanu3M nerictBus PHK-nomumepas. [Tonm-
UCTPOHHBINA Mexanu3Mm Ouocunate3a PHK. Perymsmus 6uocunteza PHK.

O0MmeH 0eJIKOB.

OOMeH OeNKOB M HYKJIEMHOBBIX KHCIOT Kak sIpO KJIETOYHOro merabonm3ma. IlyTu pacmama Oeikos.
I'unponu3 6enkoB, hepMeHThI, 0OecIeYrBaIoNIie THAPOIN3 OSIKOB /10 MENTUI0B U AaMUHOKHUCIIOT.
[IpeBpaiieHnss aMMHOKUCIOT (peakuuu nmo aMmuHorpymnme). [IpeBpaiieHuss aMUHOKHUCIOT (PEakiuu 10
kapOokcunpHOM rpymme). [IpeBpamenns aMuHoKucIoT (peakuuu no R-rpynmne). Koneunsie mpoayKThl
pacnazna aMMHOKHUCI0T. OpHUTUHOBBIN LUKI. [lepBUYHBIE U BTOPUYHBIE aMUHOKUCIIOTHL. 3aMEHUMBIE U
HE3aMEHHUMbIe aMUHOKHUCIIOTHI. [Ipon3BOICTBO CHUHTETHUECKHX aMHUHOKUCIOT B Poccun. [Ipo6nema ¢u-
KCalluu MOJIEKYJISIpHOTO a30Ta. [IpobieMa NCKyCCTBEHHOM MUILN.

[Tyt 1 MexaHuU3MbI IPUPOJIHOTO CHHTE3a OenkoB. MaTpuyHas Teopus 6uocuntesa 6enkoB. Ko 6en-
KOBOT'O CHUHTE3a: UCTOPHUS €ro OTKPHITHS U COBPEMEHHBIE NPEACTaBICHUs. beCcCMBICIEHHbIE KOAOHBI U
WX 3HAYECHUSI.

OO01mmue mpeaCcTaBICHNs 0 HEMAaTPUYHBIX MEXaHU3MaX OMOCHHTE3a OCIKOB.

YrieBoabl U UX 00MeH.

VYraeBogsl, ux ¢yHKIuU in vivo. Knaccuduxamnus. MoHocaxapuibl: HOMEHKIATypa, KOoHpopManuu, Gpu-
3UYeCKHUe U XUMUYECKUEe CBOMCTBA, Mpe/IcTaBUuTeNn (prbdo3a, III0K03a, rajlakTo3a, MaHHO3a, (PPYKTO3a).
N3omepus: ontrueckasi, KETO-€HOJIbHASI U KOHPOpPMaIMOHHAsA (Ha MPUMEpPEe MOJIEKYJIbI TII0K03bI). [0~
KO3a U €€ MPOU3BOIHBIE.

Crnosxxnbie yrieBojsl. Onurocaxapuisl (MaiabTo3a, eJII00103a, JTAaKT03a U caxaposa).
I'omononucaxapunsl (Kpaxmal, XWTHH, JIeKcTpaH). ['erepomonncaxapuiibl (THaTypoHOBasi KHCIOTa,
renapuH).

Pacnag yrnesonos (runpoius u ¢pochopomnus). [Ipespamenus monocaxapuaos. [1ytu pacnana rioko3o-
6-¢ocara (muxoromMuyeckwii M anoToMuyeckwii). OOMEH NHPOBUHOTPATHON KHCIOTHI (TJIMKOJHN3,
OposkeHue, npixanue). O01iasi cxema pacnaja yrieBoJI0B.

buocunTe3 yrneBogoB. MexaHW3M TMEpBUYHOTO OMOCHHTE3a YIJIEBOJOB B Ipolecce (OTOCHHTE3a U
XEMOCHHTE3A.

[IpeBpaliieHus yriieBoA0B B IIPOLIECCE MUILIEBAPEHUSI.

JIunuabl ¥ UX 00MeEH.

Jlumunet. OnipenenenHue, kKiaccupukanus, GQyHKIUH in Vivo.
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IIpocTbie munuAbI (KUPHBIE KUCIIOTHI, HEUTPaJIbHbBIE )KUPBI, BOCKA, CTEPOU/IbI U TEPICHBI): UX CTPYKTY -
pa, Orosoruyeckasi poJib ¥ pa3HOOOpas3ue B MPUPOJIE.

CrnosxHble TUMHIBI (TTUKOTUIHUIBI U (HOCHOTUTTUIBI).

Jlunune! kak ampuduisl. buomemOpansl, Ux crpoeHne U QpyHkuuu. Pacman ;kUpoOB U KUPHBIX KUCIIOT.
Pacnag creponnoB. Pacnaz ciioskKHBIX JTMIIHIOB.

CuHTe3 KHUPOB U BBICHINX KUPHBIX KUCTOT. CuHTe3 cTeponoB. CunTe3 (ochoaunuios.

I'opmonsl. Omnpenenenue, kiaccuukanus, UCTOYHUKH, POJIb TOPMOHOB B oOMeHe BermecTB. Ctepouns-
HbIE TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, ICTPATNON): CTPYKTYpa U PyHKIMH. MexaHu3M AercTBUs
CTEPOMIHBIX TOPMOHOB.

[lenTuaHble TOPMOHBI (OKCUTOLIMH, Ba3OMpPECCUH, MHCYJUH): CTpoeHHe U (pyHkunu. MexaHusm nem-
CTBUS IIENTHUIHBIX TOPMOHOB.

[Ipoune ropmoHsI (azpeHaNuH, TOPMOHBI IIMTOBUIHON >K€Jl€3bl: TUPOKCUH U TPUHOATHUPOHUH, MPO-
craryaniunel). HeliporopMonsl: sH10pQUHbI U 3HKeQanuHbl. [IprMeHeHe ropMOHOB.

buonornueckoe okucieHue.

Onpenenenue nousaTus "6uonorunyeckoe okuciaeHue". Mictopust pa3BUTHs MpeACTaBICHU 0 Oronoruye-
CKOM OKHCJIEHMH: TeopHs akTuBHpoBaHus kucinopona K.Illen6aitna, nepexucHas teopust A.H.baxa, pa-
6ot B.W.ITannaauna, B.A.DHrensrapara, cCOBpeMeHHbBIE MPEACTABICHUS O OMOJIOTHYECKOM OKHCIIe-
HUH.

Knaccudukarus npoueccoB OMOIOrHUECKOro OKUCIIEeHUs. [IBa THIIa OKCHI0OpEeTyKTa3 B KJIEeTKe: a) obec-
MeYUBAIOIIMX JACTUAPHUPOBAHNE CyOCTPaTOB U Niepeauy aTOMOB BOJIOPOJA U AJIEKTPOHOB Ha KUCIOPOJ U
JpyTue akUEenTopbl, 0) KaTaau3UpYyIOIUX PEeaKUi HEMOCPECTBEHHOTO BKIIOUYEHHUS B CyOCTpaT KUCIIO-
poJia (OKcUreHas3bl ¥ THIPOKCHUIIA3HI).

ComnpsoxkeHue OMOIOrHYecKoro okucieHus ¢ pocpopunupoBanreM. OCOOEHHOCTH CTPOEHUS JbIXaTeNb-
HOM 1enH y MpoKapuoT U 3ykapuoT. CoBpeMEeHHbIE MTPEICTAaBICHHS O KOMIIOHEHTAaX JbIXaTeJIbHOM 1enH
MHTOXOHJPHUH.

buonoruueckoe okucieHHE B MPOIIECCE IBOJIIOLNU KUBBIX OPTaHU3MOB.

Boanslii 1 MunepanbHbiit 00MeH. CofiepaHue U paclpeielIeHue BOJIbl B OpraHu3Me U KJIeTKeE.
CocTtosiHUE BO/IBI B TKaHAX. Perymsius BogHoro oomMeHa.

VYdacTie MUHEpaIbHBIX BEIIECTB B ((OPMUPOBAHUN TPETUYHON U YETBEPTHUUHON CTPYKTYp Onornoimme-
poB. MdepMenTHI-MeTaonpotennsl. Monsl Metamios (Mg, Mn*', Zn**, Ca®"), ux poib B BO3HMKHOBE-
HUM (pepMEeHT-CyOCTpaTHBIX KOMIUIEKCOB. MUHEpaibHble COETUHEHUS U UX POJIb B OOMEHE OeIKOB, HYK-
JIEMHOBBIX KHUCIIOT, YTI€BOJIOB U JIUITUIOB.

OOMeH MHUHEpaJIbHBIX BellecTB. bruoHeoprannueckas Xumusi, ee mpoOJIeMbl U MEPCIIEKTUBbI Pa3BUTHSL.
B3aumocBs3b u perymsius oOMeHa BelecTs.

OO111e MoI0KEHHs O B3aUMOCBSI3M OOMEHa BEIIEeCTB B OpranuiMe. BzauMocBsa3b 0OMeHa HYKJIEMHOBBIX
KHCIIOT U OEJIKOB.

[1epBUYHOCTH BO3HUKHOBEHHSI OEJIKOB M BTOPUYHOCTH MOSBICHHUS HYKJIEMHOBBIX KHCIIOT B Ipolecce
pa3BUTHS KUBOU MaTEPHH.

B3anmMocBs3p 00MeHa HYKJICMHOBBIX KHCIIOT U YTJIIEBO/IOB.

B3aumocBs3p 00MeHa HyKJIEHHOBBIX KUCIIOT U JIUIHJIOB.

B3anmMocBs3p 0€IKOBOTO U YriieBOAHOro oOMeHa. Poiib MUpOBHHOIPaHON KHCIOTHI B OCYIIECTBICHUH
mepexo/ia OT YIJIeBOJ0B K OenkaM u 00paTHo. B3anmocBsa3p 0OMeHa OJIKOB | JIUITHAIOB.

B3anmMocBs3p 0OMeHa yriieBoJIOB M JIMIUIOB, poiib aneTuia-KoA B aToM mporecce. OOMEH BeLIeCTB Kak
€IMHOE 11eJI0e.

YpOBHM peryisiliuy *KU3HEHHBIX MPOIECCOB B JKUBOW MpHpOJe: METaOOIUTHBIN, ONEPOHHBIH, KIETOU-
HBII, OPTaHU3MEHHBIH, TOMYISAINOHHBIN.

5. O0pa3oBaTeibHbIE TEXHOJOTHHU
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[Ipu peanuzanuu TUCHUIIMHBI « BUOXUMHS U MOJIEKYJISIpHast OMOJIOTHS» UCHOJB3YIOTCS CIIEAdY -

rolIe 00pa3oBaTeNIbHbIE TEXHOJIOTHH:

- pEUTUHrOBasi TEXHOJIOTUS;

- pellieHre CUTYallMOHHBIX 3a]1a4 NP BBIIOJIHEHUH J1a00paTOPHOTO MPAKTUKyMa;

- rpymnmnoBas paboTa;

HNupopMalinoHHbIE TEXHOIOTHH, UCTIOIb3yEeMbIE MTPH OCYIIECTBICHUH 00pa30BaTeIbHOTO MPOIEeC-
ca 110 AUCLUUIUIVHE:

- TEXHOJIOTHUN CMEUIaHHOI'O O6y‘—IeHI/I$[ (LITeHI/Ie HeKHI/Iﬁ, B TOM 4YHCJIC C UCIIOJIB30BAHHUEM MYJIBTHU -
MEIUHHBIX TMpe3eHTauil; ucnonb3oBanue DMOC «Moil yHuBepcuTeT» NHpu paboTe Haja JOMAITHUMU
3aJJaHUSIMU).

6. YueOHO-MeTOAMUYECKOE 00ecnieyeHne CaMOCTOSITeIbHOI paboThl 00y4arOUIUXCS

CamocrosTenbHas paboTa o0yyaromuxcs HalpaBieHa Ha YIIIyOJeHHOEe CaMOCTOSTENbHOE H3yyde-
HUE OTJENbHBIX pa3/ieJIOB U TeM paboyeil mporpamMmsbl, OHa MPOXOAUT B (GopMe M3YUEHHs TeOpeTHde-
CKOro MaTepHaia (JIeKIMH, peKOMEHIOBAaHHON JUTepaTyphbl, B TOM UUCIIE U CAMOCTOSATEIBHOTO MOUCKA
MaTepuasoB B riobdanbHoOM cetu, Bkmodas DbC). CamocrosTenpHas pabdoTa o0Oydaromuxcsi BKIOYAET
paboty ¢ yueOHO-MeToAn4YecKol JuTepaTypoit (cM. paszen 8, Ne 1, noctyn obecrieueH Ha caiite Oub-
muoteku UBI'Y u B DUOC «Moit yHUBEPCUTET»), C HAyYHBIMH MTEPUOIUUECKHUMH U3IaHUSIMHU 110 OMOXU -
MuH, a Takke ¢ pecypcamu DBC (351eKTpOHHO-OMOIMOTEYHOM CHCTEMBI) C LENbIO BBIITOJHEHHS TIOMAI -
HUX 3aJJaHuil, TOJrOTOBKU OTYETOB I10 JAOOPATOPHBIM paboTaM MpakTUKyMa, IOJTOTOBKU K KOHTPOJIb-
HBIM paboTaM U HK3aMEHY.

7. XapaKkTepuCTHKA OLICHOYHBIX CPeICTB /UIA TeKylero KOHTPOJsI YCIeBaeMOCTH U
NPOMEKYTOYHOM aTTecTAUM 00y4aloIUXCs M0 JUCHUIINHE

Texymmii (peHTUHTOBBINM) KOHTPOJIb KauecTBa 3HAHUH M0 TUCIMILIMHE OCYIIECTBIsETCS B (hopme
JUKTaHTa M0 aMUHOKHCIIOTaM, 5 MHUCbMEHHBIX KOHTPOJIbHBIX paboT U oTderoB 1o 10 mabopaTopHBIM
pabotaM. /IUKTaHT OLIEHMBAETCS MAKCUMYyM 5 pEHTHHTOBBIMU OayiaMu. 3a KaxXIyl0 KOHTPOJIbHYIO pa-
00Ty 0oOydJaroutuics moxy4aeT MaKCUMyM 8 PEHTHHTOBBIX 0ajIOB, 3a C/ady OTYETa IO BHITIOJHEHHON
nabopaTopHoil pabore — makcumyM 1,5 6amna. IIpeagycMmorpensl 60HycHBIe Oaiibl: o 1 Oammy 3a Kax-
IYI0 U3 5 caMOCTOSITENbHBIX (JIOMAIIHUX) padoT.

Jlonmyck K 9K3aMeHy MoJy4aroT oOydaromnmecs, Habpasiiie He MeHee 35 6auioB.

DK3aMeH MPOBOAUTCA B YCTHOH opMe. DK3aMEHAIIMOHHBII OTBET OllEHUBaeTCs u3 pacyera B 40
0aJI0B, KOTOpble CYMMUPYIOTCS ¢ OayljlaMu, HaOpaHHBIMH 3a ceMecTp (MakcumanbHo — 100 pediTuHro-
BBIX 0aJIIoOB).

[IIxana oueHku:

Menee 50 6amioB — «HEYJIOBICTBOPUTEIHHOY,

50-69 6amnoB — «yA0BIETBOPUTEIHHOY,

70-85 6anioB - «XOpOIIIOY,

BhIIIE 86 OANIIOB — OTIUYHOY.

8. YueOHO-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 00eceYeHUue TUCIHILINHBI

OcHoBHas JuTepaTypa

1. Kycrosa T.II., Kouerosa JI.b. IIpakTikym no Ouonoruueckoil xumuu. YuebHoe nocodue. MiBanoso:
W3n-eo UBLY, 2-¢ wsa., ucnp. m mom., 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: yueoHoe nocobue / A.B. lllampaeB; MunucTepcTBO 00pa3oBaHus U HAY-
ku Poccuiickoit ®enepannu, OenepanbHOe TOCYIapCTBEHHOE OOIKETHOE 00pa3oBaTeIbHOE YUPEK/Ie-
HHUE BBICIIETO TpodecCHoHAIBHOTO o0pa3zoBanus «OpeHOYyprcKuii rocy/1IapCTBEHHBIN YHUBEPCUTET. -
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Openbypr: OI'Y, 2014. - 186 c.: mn., cxem. - bubmuorp.: ¢ 167. http://biblioclub.ru/index.php?
page=book&i1d=270262
3. bapreimesa, E. IIpaktudyeckne ocHOBBI 6uoxumun: yuyebnoe nocobue / E. bapeimesa, O. bapanosa,
T. 'amOypr; MunucrepctBo oOpa3zoBaHus u Hayku Poccuiickoit ®enepaunu, denepanbHoe rocyaap-
CTBEHHOE OIO/PKETHOE 00pa3oBaTelIbHOE YYPEXKJEHHE BBICIIETO MNPO(ecCHOHANBHOr0 00pa3oBaHUs
«OpeHOyprckuii rocynapcTBeHHbIN yHUBEpcuTeT». - Openoypr: OI'Y, 2011. - 217 c.; To xe [Dnek-
TpoHHBIH pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeimeBa, E. Teopernueckue ocHOBBI Onoxummumn: yuebHoe nocodue / E. bapsimesa, O. bapanosa,
T. 'amOypr; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit deneparuu, I'ocyaapctBennoe odpaso-
BaTEIIbHOE YUYPEKICHUE BBICIIETO NMPOQecCHOHATBHOTO 00pazoBaHus «OpeHOYprcKHil rocynapCcTBEH-
HeI yHHBepcuTeT». - OpenOypr: OI'Y, 2011. - 360 c. - URL: http:/biblioclub.ru/index.php?
page=book&id=259198
Jlono/IHMTe IbHAS JIUTepaTypa
1. I'pumienkoBa, T.H. Hykneunossie kucnotsl: yueOHoe nocodue / T.H. I'pumenxona, T.B. Uyiikosa,
E.A. lllep6axoBa. - KemepoBo: KemepoBckuii rocynapctBeHHblit yHIBepcuTeT, 2009. - 90 c. - [Dnek-
TpoHHBIH pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=232492
2. Mnakynos, B.K. OcHoBbI 3H3uMONIOrNM: yueOHoe nocodue / B.K. ITnakynos. - M. : Jloroc, 2002. -
127 c. - [Dnextponnsii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=84687
3. [Tnakynos, B.K. OcHoBbI 3H3uMOIOrNH: yueOHoe nocobue / B.K. [Tnakynos. - Mocksa: Jloroc, 2002.
- 127 c. - [Qnexrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84687
Pecypcol nHpOpMALIMOHHO-TEJIEKOMMYHMKALMOHHOM ceTH « UHTEepHET»:

Cucrema >1I€KTPOHHOM MOAJIEPKKH 00pazoBaTeNbHOrO mpolecca «Mol yHHUBepcuTeT» https:/
uni.ivanovo.ac.ru

[TpodeccuonanpHbie 6a3bl JTaHHBIX U UHYOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

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

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

OnexktponHslit kataigor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieueHue: omepanuonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office, untepHeT-Opay3ep Yandex Browser.

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCUMIIITHHbI

VY4eOHble ayAUTOPHH:

- 17151 IPOBEJICHUSI 3aHATUH JIEKIIMOHHOTO THUIIAa C KOMIUIEKTOM CIIelHaIu3upOBaHHON yueOHOl Me-
0enr ¥ TEeXHUYECKUMH CPEICTBAMH OOYYEeHHMs, CIY)KallUMHU JUIS MPEeIOoCTaBIeHUs yueOHOH MH(popma-
1My OOJIBIIION ayIUTOPHH;

- U IPOBEJICHUS 3aHATUN CEMUHAPCKOTO TUIIA, KOHCYJIbTAlM, TEKYLIErO0 KOHTPOJISI U TPOMEKY -
TOYHOM aTTeCTallud C KOMIUIEKTOM CHELHaTU3UPOBAHHON y4eOHOW MeOenu U TeXHUYECKUMH Cpel-
CTBaMU O0yUYECHHS;

JlaGopaTopusi, ocHameHHast 1a00paTOPHBIM 000pYI0BaHHUEM, KOMILJIEKTOM CITEIUATU3UPOBAHHON
yueOHOI MeOenn U TEXHUUECKUMH CPeJICTBAaMH 00yUeHHS.

[Tomemnenne sl CaMOCTOSITENBHOM PaOOThI, OCHAIEHHOE KOMIUIEKTOM CIEIHaTu3UpOBAHHOMN
y4eOHOl MeOenr, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOYEHHS K ceTH «HTepHeT» H
obecrieuenuem noctyma B SUOC.

JleMOHCTpaliMOHHOE 00OpYy/IOBaHUE W y4€OHO-HATIISIHBIC MOCOOUsS NS 3aHSITHHA JIGKIIMOHHOTO
TUMAa, 00eCIeurBaoIe TeEMaTHUECKUe WUTIOCTPAIMH: JIEMOHCTPAIlIOHHOE 000pyIoBaHue (MO, Ma-
KETbI, JIEKTPOHHBIE TTOCOOUS (TPE3EHTAINN), MeYaTHbIC TOCOOUS (TAOIHUIIbI, TIAKAThI, CXEMBI).
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OcHoBHas npoeccroHalibHas 00pa3zoBaTeIbHas IporpaMMa
06.03.01 buonorus
(buoxumus u pusznonorus)

ABTOp(BI) pado4eii MPOrpaMMbl M CUMIIHHbI:
Hupexrop uncturyra MUTuUEH, npod., 1.x.H. Kycrosa T.I1.
npod., noi., 1.x.H. Kouerosa JI.b.

[Iporpamma paccMOTpeHa U yTBEpK/ICHA Ha 3aceaHuu Kadeapbl OM0IOTHI
29 aBrycra 2024 r., nporokosn Ne 1

[Iporpamma oOHOBIEHA

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

(moxamuce)

[Iporpamma oOHOBIEHA

IIPOTOKOJ 3aceanus Kadenpol Ne OT « » 20 T
CornacoBaHo:
PykoBonurens OI1 E.A. bopucoBa

(momuce)

[Iporpamma oOHOBIIEHA

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

PykoBoaurens OI1 E.A. bopucosa

(oamuce)
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