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1. llesan ocBOEHMSI AN CHMILTIMHBI

[lenpto ocBOEHUS MUCHUIUIMHBI «BHOXUMUS 1 MONEKysipHass OMOJOTUS SIBIISIETCSI TOTOBHOCTH K
HCCJIE0BATENIbCKON eATEILHOCTH B 00JIACTH TEHETUKH, UMMYHOJIOTHH, OMOMEIUITMHBI B YaCTH U3yUe-
HUS CTPYKTYpbl OMONIOJIUMEPOB U HU3KOMOJIEKYJISIPHBIX OPTAaHHMYECKUX COCAMHEHUM, 00pa3yonux xKu-
BYIO MaTE€pHUIO0, M3yUYCHHE XUMUUYECKHUX MPEBPAICHUI MKy BEIISCTBAMH JKMBOW MATepUU U TPUHIIN-
OB YPOBHEBOM OpraHu3anuy OWOTOIMMEPOB, TOTOBHOCTh K MPHUMEHEHUIO ITHX 3HAHUU B HAy4YHO-
MIPOU3BOCTBEHHON NEATEILHOCTH, @ TAK)KE€ TOTOBHOCTh K MEJaroru4ecKoi AesTeIbHOCTH B 4acTh (op-
MUPOBaHUS MEXKIPEIMETHBIX CBSI3€H MKy TUCIUIUIMHAMU €CTECTBEHHOHAYYHOTO MPOQHIIS.

2. Mecto nucuuminnsl B ctpykrype OIl

YueOHnast nuciuruinHa «bruoxumus u MonekysipHas OUOJIOTHS» OTHOCUTCS K 00s3aTeIbHBIM JUC-
UIUTMHAM 0a30BOM yacTH oOpa3oBaTelibHOU mporpamMmMbl. Kype «buoxumus u MonexylspHas Ouoiio-
THs YUTAeTCsl 00y4YaroUMMCs MoCe U3YYeHUS UMH B 1-2 ceMecTpax AUCUUILIIUHBI « XUMUS» U SBISET-
Csl ee JIOTHUECKUM MPOJIOJHKEHUEM, OH 3HAKOMUT 00YYarOIUXCsl ¢ 0COOCHHOCTSIMH CTPOCHHS, CBOWCTB U
MpEeBpalIeHU OpraHnYecKUX COeAMHEHUH, 00pa3yoIIuX XUBYI0 Mateputo. [lapamiensHo o0yyarommm-
csl yutaercs Kypc «LlUTonorus u rucTonorus», U nepeceKkarorecs MOHATUS 3TUX JAUCLUIUIMH JOMOJ-
HAIOT YT Apyra.

Jj1s ocBOCHMS JAHHOM AUCUMIUIMHBI 00YYarOIIUIACS TOJKEH:

3HaTh:
® B3aUMOCBSI3U MEXJy CTPOCHUEM OPraHMUYECKUX COSAUHEHUN U X XMMHYECKUMH CBONCTBaMU;
® OCHOBHBIE KJIACChl OPIrAHMUYECKUX COEIUHEHUHN U UX CTPYKTYPY;
® TEXHUKY 0€30MacHOCTH pabOTHl B XUMHUYECKO 1abopaTopuu;

YMerTsb:
® [0JK30BaThCs OCHOBHBIMH BHaMH Ja00paTOPHOI Mocyabl 1 000pyIOBaHHUS;
® BBINOJIHATH CTATUCTUYECKYIO 00pabOTKY pe3ybTaTOB SKCIIEPUMEHTA;

Nmers:
® HaBBIKU BBHITIOJHEHHS TJAOOPATOPHOTO AKCIIEPUMEHTA 10 OPraHNYeCKON XUMUHU.

OcBoeHMe TaHHOW TUCIMILIMHBI HEOOXO0AUMO ISl U3yUeHUs AUCUUIUINH «MUKpOOHOIOTHS U BU-
pycosiorus» — 5 ceMectp, «buorexHonorus», «bHOXUMHUS U MOJIEKYJISIpHAsi CUCTEMATUKA PACTCHUIN,
«OHAOKPUHOJIOTHS U OMOXUMHUS OMONIOTHYECKHUX JKUIKOCTEe» — 5 cemectp, "l'eHeTnka u cenexius'”,
«IIpakTukym mo O6moxumuu u ¢uzuosorum» — 6 cemectp, «buodusukay, «M30panHbIe rIaBbl OMOXHU-
Mum»— 7 cemectp, «bnoxumus 6axtepuii» - 8 cemectp.

3. [InanupyeMsble pe3yJbTaThl 00yUeHHs MO TUCIHUTLIHHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOCHUU AUCUHUIUIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHoMy HarnpaBJIEHUIO IMOJTOTOBKH:

obmenpodeccuonanpabie (OIIK):
OIIK-2: Cnoco0GeH MpUMEHSITh MPUHIUIIBI CTPYKTYPHO-(QYHKIIMOHATLHON OpTraHU3aIlii, UCTIOIb30BaTh
dbuznoNornuecKue, MUTOIOTUYECKUE, OMOXUMHUYECKHe, OMOhU3NYECKUE METOIbI aHaIN3a JIsl OLICHKU U
KOPPEKIIMH COCTOSIHUS )KUBBIX 00BEKTOB M MOHUTOPUHTA CPEbl HX OOUTaHUS;
OIIK-3: Crnoco0eH MpUMEHATh 3HAHUE OCHOB 3BOJIOIMOHHON TEOPHUH, UCIOJIB30BAaTh COBPEMEHHBIE
NPEJCTAaBICHUS O CTPYKTYpHO-(OYHKIIMOHAJIFHOW OpraHW3alMd TE€HETUYECKOH IPOrpaMMbl JKUBBIX
00BEKTOB U METO/bI MOJICKYJISIPHON OMOJIOTUY, TCHETUKHU M OMOJIOTHH PAa3BUTHS IS UCCIEIOBAHUS ME-
XaHU3MOB OHTOTeHe3a U (PUIIOTeHEe3a B MPOPECCHOHATBHOMN JICSITeIbHOCTH;
OIIK-5: Cnocoben npumMeHsITh B PO(hEeCCHOHATBLHOU JIeATEIPHOCTH COBPEMEHHBIC MPEICTAaBICHUS 00
OCHOBaxX OMOTEXHOJIOTHYCCKUX U OMOMEIUITMHCKUAX MPOU3BOJICTB, TEHHOW WHXCHEPUHU, HAHOONOTEXHO-
JIOTUH, MOJICKYJISIPHOTO MOJICTTHPOBAHUS;
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3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHMUILIMHE, COOTHECEHHBIX ¢ (op-

MHUPYEMBIMHA KOMIICTCHIUAMU

AN

B pe3ynbraTe 0cBOSHUS AUCHUIUIMHBI 00YYaIOUTHIICS TOJKEH:

3HaTh:
XUMHUYECKYIO CTPYKTYpPY OHOIOIMMEpOB: O€JIKOB, HYKJIEHHOBBIX KHCIOT, MOJIHCAXapHUIOB; YPOBHHU
OpraHM3ali MaKpOMOJIEKYJI U METO/IbI ONpeesieHus: ux cTpykrypsl; (OIIK-3)
0CO0EHHOCTH (QYHKIIMOHUPOBaHUS (DEPMEHTOB KaK TUMUYHBIX OrokaTanmu3aTopos; (OITK-5)
OCHOBHBIC peakIMy aHaboiIM3Ma W KataboyiM3Ma Ha NMpUMeEpEe BHYTPUKICTOYHOTO MHUIICBAPCHHS,
kierouHoro aeixanus; (OI1K-2)
OCHOBHBIC TPHHIIMITEI MAaTPUYHOTO CHUHTEe3a OmomonumepoB: perwmukanuu JIHK, Tpanckpumnimm,
tpancisiuu. (OI1K-3, OIIK-5)

YMers:
IPUMEHATH 3HAHWE OCHOBHBIX (PU3UYECKUX U XMMHUYECKUX 3aKOHOB MPH OOBSICHEHWU MEXaHHU3MOB
xusHenestenbHocty; (OIIK-2, OIIK-5)
BOCIIPOM3BOJAUTH XUMUUECKYIO CTPYKTYPY OMOMOIMMEPOB U COCTABISIONIUX UX MOHOMEPOB, XapaK-
TEpU30BaTh THIIBI CBS3€H, 00ECHEUMBAIOIIMX YPOBHEBYIO OPTraHU3AIMIO OEJIKOB M HYKJIEHHOBBIX
kucnoT; (OIIK-2, OIIK-3)
OXapakTepru30BaTh (HaKTOPHI, BBI3BIBANOIINE AeHATYypalnto ouonomumepos. (OITK-2)

Nwmers:
HABBIKU HMCIIOJIH30BAHMSI METOJIMK KaUYEeCTBEHHOTO U KOJIMYECTBEHHOTO aHAlIM3a OCHOBHBIX KJIACCOB

6I/IOJ'IOFI/I‘ICCKI/I 3HAYMMBIX OPraHHMYCCKUX COC,I[PIHGHI/Iﬁ, BBIACJIICHHBIX M3 IPUPOJHOIO0 Marc€puaja.
(OIIK-2)

4. O0beM U coaep:kaHue THCHUTITHHBI
O0BeM TUCIMIUIMHBI COCTABISIET 5 3aueTHbIX enuHull (180 akageMUyecKnx 4acoB).
4.1. Conepxanue IMCUMIIMHBI M0 pa3aejaM (TeMaM), COOTHECEHHOe ¢ BUJAMH M TPY10eMKO-

CTHI0 3aHATHH JIEKIIUOHHO-CEMHUHAPCKOI0o TUIMa

OObeM MHOM KOHTAKTHOH PabOTBI M CaMOCTOSITENFHON paboThl 00yyaromerocs mo AUCLUILINHE

yKa3aH B y4eOHOM IuTaHe 00pa30oBaTEILHON MPOTPAMMBI.

No Bunel 3amatuil, ux DOopMBI TEKYIIETO
/I Pasziensl (TeMbl) e 00beM KOHTPOJIS YCHIEBAEMOCTH
JIUCITATIIINHEI §
8 Sanarus 3ansaTHA Ce- DOopMBI IPOMEKYTOUHOH aT-
JICKIIUOH- MUHApCKOTo TECTALUU
HOT'O THUIIA THIIA
1. | Ilpenmer OMOXUMHHU, €€ MECTO B 3 2 -
CUCTEME €CTECTBEHHBIX HayK. XHU-
MHYECKHI COCTaB KHUBBIX Opra-
HU3MOB.
2. | AMMHOKHCIIOTHI U O€NKHU 3 2 6 JIuKTaHT,
nabop. KoHnTtponbHas pabora,
SaHATHC | 9 Gryera o 1a6OPATOPHBIM
paboTaM
3. | ®epmeHTHI, KOGEPMEHTHI U BUTa- | 3 4 6 Konrtpomnbnas padora,
MUHBI nabop. 2 oTyeTa 1o Ja00paTOPHBIM
3aHsATHE paGoTam
4. | Ilonsatue 06 oOMeHe BEILECTB B 3 2 3 DKCIPECC-0IPoc
KUBBIX opranu3max. OCHOBBI nabop.
OMOPHEPTETHKHU. 3aHITHE
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5. | HyknenHoBbIE KUCTOTBI 3 8 8 KonrponsHas padoTa,
1abop. Ot4er no 1abopaTtopHOit
3aHATHE paboTe
6. | OOMeH OelKOB U HYKJICHHOBBIX 3 2 3 Ortuer 1o 1abopaTopHOM
KHCIIOT 1abop. pabote
3aHSATHE
7. | YrneBoasl U ux oOMeH 3 4 6 KonTponbHas pabora,
1adop. 2 oTt4era 1o J1ab60paTOPHBIM
3aHSATHE paGoTam
8. | JIumuas! u ux oOMeH 3 4 6 Otuet no nabopaTopHO
nabop. pabore
3aHATHE
9. | B3aumocBsi3b u perynsnus oome- | 3 6 6 Ot4er no 1abopaTtopHOit
Ha BellecTB. BoHBIN 1 MUHE- nabop. pabote
paJIbHBINA 00MeH 3aHsATHE
10. | CoBpeMeHHBIE TPOOIEMBI OHOXU- | 3 2 4 Konrponsnas paboTa, K-
MUH U TYTH UX PEIICHUS nabop. 3aMeH
3aHATHE
Hroro: 36 48 OK3ameH

4.2. PazBepHyTO€ ONUCAHUE COAEPKAHUSA TUCHUIIMHBI N0 pa3aesaaM (TeMam)
Beenenue.
[Ipenmer OHOXHUMHUM, €€ MECTO B CUCTEME €CTeCTBEHHbIX Hayk. Mcropus pazBurus Omoxumuu. Poib
OTEUYECTBEHHBIX YUEHBIX B pa3BuTuu Ounoxumuu (padotsl A.H. benozepckoro, A.E. bpaynmreiina, A.51.
Hanunesckoro, M.B. Hennkoro, B.C. I'yneBuua, A.H. baxa, A.B. Ilautanuna, A.W. Onapuna,
B.A. Durensrapara, A.A. baea, A.C. Cniupuna, C.E. CeBepuna). Kpynnblie Onoxumuyeckue eHTPbI
B Poccun. 3HaueHne GMOXUMUM ISl pa3BUTUSL OMOJIOTUH, METULIMHBI, CEIbCKOI0 X034HCTBA M IPOMBIII-
JICHHOCTH TI0 TIepepaboTKe PacTUTEIHHOIO U )KUBOTHOTO CHIPbSL.
Craruueckas, TuHaMuueckass ¥ (yHKIOHOHaNbHas Ouoxumus. OOmias OMOXUMUS, €€ MPEAMET U 3a]1a-
yy. XapaKTepUCTHKA pa3AesioB OMOXMMUYECKON HayKu: OMOXMMHUU >KUBOTHBIX, PACTEHUH U MUKPOOP-
TaHW3MOB, MEIMIIMHCKON M BETEPUHAPHON OMOXMMHH, TEXHHUYECKOW OMOXWMHUHU, CPABHUTEIHHOU OMO-
XMMUH, KBAHTOBOW OMOXUMUH, OMOXUMHUYECKOI FeHEeTUKH, MOJIEKYJIIpHON OUOJIOTHH U Jp.
XUMUYECKU cOCTaB Opranu3MoB. [loHATHE 0 Makpo-, MUKpPO- M yJIbTPaMUKPOIJIEMEHTaX. 3aKOHOMEp-
HOCTH PaclpOCTPaHEHMs 3JIEMEHTOB B JKMBOI mpupoje. 3aBUCUMOCTh MEXIY OMOJIIOTHYECKOH pOJIbIo
AJIEMEHTOB M MX MOJIOKEHUEM B niepuoauyeckoit cucreme J.M.Menaeneena.
XapakTepUCTUKAa OCHOBHBIX KJIACCOB XMMHUYECKUX COECIUHEHMH, BXOASIINX B COCTAB KMBOW MATEPHH.
CopnepxaHuie O€NKOB, HYKJIEMHOBBIX KHCIIOT, YIJIEBOJOB, JIMIIHUOB, MUHEPAIBHBIX BEIIECTB M JPYIHX
coeMHEHU B opranusMe. llnactudeckue M 3HEPreTUYECKUE BEIIECTBA.
Beakn.
Posnb 6€7KOB B MOCTPOECHUH JKUBOM MaTepUu U MpoLeccax )KU3HEASITeIbHOCTH. DJIeMEHTapHBIA COCTaB
Oenka. Meroabl BbleneHUs O€lIKOB U3 OHOJIOTMYECKOro Marepuana. Meronapl (ppakiMOHUPOBAaHUS
OeJKOB: BbICATIMBAHME, OCAKICHHUE CIIUPTOM, OCAXKJECHHE MOHAMH TSKENbIX METAJIOB, 3JeKTpodopes
(kumkoCTHBIN, Ha Oymare, B Omoke arap-arapa u [IAAT), xpomarorpadudeckue MeTopl (HOHOOOMEH-
Hasl, reJb-poHuKatonas u apduunas xpomartorpagus). CriocoObl OUUCTKU OEJIKOBBIX MPENapaToB OT
HU3KOMOJIEKYJISIPHBIX IPUMECE: a3, 3JIeKTPOIUaIN3, KpUCTAUIN3alus, TelbQUIbTpalus U yibTpa-
bubTpanus.
MonexkynsipHas macca OenkoB. [loHsTHE 0 XUMUYECKOM M (PU3UYECKOM 3HAYEHUSIX MOJIEKYJISIPHOU Mac-
cbl OeNKoB. MeTo/ibl onpeieNieH sl MOJIEKYJISIpPHOH Macchl OEJIKOB: T'PaBUTALMOHHBIN (YIbTpaleHTpUdy-
TUpPOBaHUE),ylnbTpaduiIbTPAMOHHBIHN, reIbPUIbTPALIMOHHBIN, 37IeKTpOoOopeTHyecKuil (II0 TOPMOKEHHUIO
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npoOera B Oyokax [TAA pa3nmuyHOW KOHIICHTpAlMK), XpomaTorpaduyecKuii (TOHKOCIOWHAs XPOMaTo-
rpadus).

AMUHOKHUCIIOTHBINA cocTaB 0eakoB. AMUHOKHCTOTH D- u L-pana. OnTuueckas akTUBHOCTh aMUHOKHC-
J0T. 3aKOHOMEPHOCTHU COJEp KaHUsSI aMUHOKHMCIOT B Oenkax. [IpupoaHble menTuabl: KapHO3UH, IIyTa-
THUOH, OKCUTOIIMH, Ba30MPECCHH U JIp. AM(OTEPHOCTh U peaKIMOHHAas CrIocOOHOCTh O6enkoB. M3oanek-
TPUYECKOE COCTOSIHUE OCIKOBOM MOJICKYJIBL.

Crpykrypa OenkoBoii Mosiekybl. Pa6oter A.S. JlanwieBckoro u O. @umepa. J[okazaTenbcTBa MoTUTICII-
TUHOM Teopuu cTpoeHust Oenka. [lepBuuHast cTpykrypa O6enkoB. OnpeneneHne aMUHOKHUCIOTHON TO-
CJIeIOBATEeNIbHOCTH MOJUIETITUIHBIX 1enel (o0mue npencraBienus). KoMmnbeiorepHbie 6aHKH JaHHBIX O
NEPBUYHBIX CTPYKTYpax OenkoB. CBsA3b MEPBUYHON CTPYKTYPHI U (YHKIUH MENTHAOB U OEJIKOB (Ha IpU-
Mepax OKCUTOLUHA, IUToXpoMa C, HOpMalIbHBIX U MATOJOTUYECKUX F€MOTIIOOMHOB).

Bropuunas crpykrypa 6eikoB. [lonstue 060 a- u b-konpopmanusx mnoiunentuanon renu. [lapamer-
pBl @-CrUpagd MOJUNENnTHIHON 1enu. CHUilbl, YASpKUBAIOIIUE TOJIUIENTHIHYIO 1IeMb B a-KOHpopMa-
1y, Bropuunas ctpykTypa 0emkoBOoi MoJeKyJbl. [ToHsATHE O CBEPXBTOPUYHON CTPYKType Oenka u J0-
MEHax.

Tperuunasi cTpykrypa O0enkoB. THIBI CBsI3eH, 00ECIIEUYMBAIOIINX MOACPKAHUE TPETUIHOU CTPYKTYPHI
0eIKoBOM MOJIEKYIbI. JIMHAMUYHOCTD TPETUYHON CTPYKTYPHI OEIKOBOI MOJIEKYJIBI.

YerBepTruHas cTpykrypa O0enkoB. CyObeMHHIIBI (POTOMEPHI) B SMUMOJIEKYIbI (MyabTUMephI). KoH-
KPETHBIC IPUMEPHI YETBEPTUUHON CTPYKTYPHI OENKOB (MHCYJIMH, TeMOTJIO0MH U /1p.). Tumsl cBsA3el Mex-
ny cyObeMHHUIIAMU B STTUMOJIEKYJIE.

Henarypanus u peHatypauusi 6enxos. [lonstue o HatuBHoM Oenke. Homenkiatypa u kiaccupukanus
6enkoB. Knaccudukanust mporernHoB 1o popme O0eTKOBON MOJIEKYJIIbI, TPOUCXOXKICHUIO, aMUHOKHCIIOT-
HOMY COCTaBY, paCTBOPUMOCTH, OMOJIOTUYECKON aKTUBHOCTH.

DepMeHTHI.

Hctopus oTkpeiTusi U u3ydyeHus (epmentoB. PaboTsl oredecTBeHHBIX yueHBIX (A.Sl. JlanuneBckoro,
W.I1. ITaBnoBa, B.A. Durensrapara, A.E. bpaynmireitna u ap.) B 3Toi 00JacTH.

Kartanutnueckas (pepmenratuBHast) GpyHKIMS OenkoB. UepThl CXOACTBA M pa3ivyuil B JeHCTBUU OHO-
KaTtanu3aTopoB ((PepMEHTOB) M KaTaAIM3aTOPOB MHOM MPHUPOLL. Posib (hepMEHTOB B SBJICHUSIX KU3HEIEC-
ATEJIILHOCTU. bUonornyeckuii kKaTanau3 Kak KOOIEpaTUBHBIN IIPOLIECC, 3aIIPOrPAMMHUPOBAHHBINA BO BpEMeE-
HU U IPOCTPAHCTBE.

Crpoenue pepmenToB. OHOKOMIIOHEHTHBIE U JIByXKOMIOHEHTHbIE (PepMEHThl. AMUHOKHUCIOTHBIE pa-
JUKajbl aKTUBHBIX LIEHTPOB (hepmeHTOB. [loHATHE O CyOCTpaTHOM U aNIOCTEPUUYECKOM LIEHTPAaX B MO-
aexyse ¢pepmenTa. BzanmoaelcTBIe epeuncIIeHHbIX IIEHTPOB B Mpolecce (PepMEHTAaTUBHOTO KaTalu3a
(muHamMugeckas Mojenb pepmenta). Amtoctepudeckue 3G (HEKTophl (AKTUBATOPHI U UHTHOUTOPHI).
Mexanusm neiictBus pepmentos. ES, ES' u EP-kommiekcel, X pojib B MOHWKEHUH YHEPTETHUYECKOTO
Oaprepa peakiuu. Ou3nyueckuil CMbICT GEPMEHTATUBHOTO KaTalln3a.

CkopocTh (hepMEeHTaTUBHBIX peakiuii. DakTopkl, BIUSAIONIME HA CKOPOCTh (KOHIEHTpanus pepMeHTa U
cyOctpara, Temnepatypa, pH cpenbl). Uurudurtopsr hepmentoB (o6patumele u HeoOpaTtuMmeble). KoHky-
PEHTHOE U HEKOHKYPEHTHOE TOPMOKEHHE ACUCTBUS ()EPMEHTOB.

Knaccudukanus pepmeHTOB, €€ NMPUHIUIBI U COBpEeMEHHOE cocTosiHue. HoMmeHknatypa (hepMeHTOB.
Iudpsr pepmentoB. OCHOBHBIE KIacChl PEPMEHTOB: OKCHIOPENYKTa3bl, TpaHC(epasbl, TUIPOIa3bl, JIU-
a3bl, ©30Mepasbl, JIUTasbl (CHHTETa3bl). OOMas XapaKTEPUCTHKA KIIACCOB.

Jlokanuzauus ¢epmentoB B kietke. Ilpumenenue dpepmenTtoB. KopepMeHTHI U MPOCTETUUYECKHUE TPYII-
TIBI.

BuraMuHebl, X posib B IUTAHUM YEJIOBEKA U )KMBOTHBIX. VICTOUHMKYM BUTaMUHOB. ABUTaMUHO3BI, TUIIO-
BUTAaMUHO3bI U TUNIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

XKupopactBoprmMbie BUTaMuHbl. Butamun A (petuHon). XMMHYECKOe CTPOCHHE BUTAMUHOB A U Aj, X
reoMerpuueckue nzomepsl. Butamunsl D, (kanbuudepon), D, (aprokansuudepon), D; (xonexanbuude-
poi). XumMuueckasi CTpyKTypa BUTAMUHOB, X pojb B (pocopHO-KanbLmeBoM oomene. Butamun E (To-
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Ko(epor). YuacTie ero B OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX Mpolieccax. Buramuu K (dumnoxuHon),
€ro OTHOIIIEHHE K CUCTEME CBEpThIBaHUs KpoBU. Bukacon. Butamun F (koMriekc HEHACHIIIEHHBIX JKHUP-
HBIX KHCJIOT).

BonopactBopumbie ButamuHbl. Butamun B (TMamuH), XuMUYeckasi MpUpoJia U MEXaHU3M JCHCTBUSI.
Buramun B, (pubodnaBun), ero cTpoeHHe U ydacTue B OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIX.
Burtamun B; (maHTOTE€HOBAs KHCJIOTA), €ro y4actue B oOpazoBaHMM KodH3UMa A. Butamuu Bs (HHKO-
TUHOBAs KHCIIOTAa ¥ aMUJl HUKOTMHOBOM KHUCJIOTHI): CTPYKTypa U y4acTHe B IIEPEHOCE aTOMOB BOJOPOAA
B coctaBe HA/I. Butamun B¢ (mupunokcun), ero ¢opmsl (TUPUIOKCOI, MUPHIOKCAIb, TUPHIOKCAMHH),
3Ha4YeHHE JIJIs OCYIIECTBICHUSI peaklnii nepeaMuHupoBanus. Buramun B, (unanko6anamun). Buramun
Bis (manramoBasi KUCJIOTa), €r0 poiib B MEPEHOCE OJHOYTIEPONHBIX (pparmentoB. Buramuu B¢ (mTe-
pOUNTIyTaMUHOBAs KuciaoTa). Butamun By (kapHUTHH), €ro 3HaueHHEe B 0OMEHE BEIIECTB Y HACEKOMBIX.
Burtamun C (ackopOMHOBasi KHCJIOTa), CTPOSHHE €r0 BOCCTAHOBJICHHON M OKUCIIeHHOH (popm. Buramun
P (pyrun). BzaumooOycnoBneHHocTh neiictBuii BuTaMuHoB C u P. Butamun H (Ouotun), ero crpoeHue
U POJIb B peakIusax kapOokcmimpoBanus. Buramun U.

MuxkposaeMeHThI 1 UX Ouosnornyeckue GyHKIUH.

Oo0mue noHATHA 00 0OMeHe BelIeCTB ¥ JHEPIrUM B OPraHu3Me.

CoBpeMeHHbIE MTPEACTABICHUS O CYIIHOCTH KU3HU. XApaKTEPUCTUKA CYIIHOCTH SIBJICHUS KU3HU C I10-
3UIMA MOJICKYJISIPHON OHMOJIOTMH KBaHTOBOW OMOXMMHU, KHUOCPHETUKH, TCPMOJMHAMUKH, TCHETUKH W
T.1. J)Ku3Hb Kak 6uosorudeckast popma IBUKEHUS MaTEpUH.

OOMeH BeIIeCTB U PHEPTUU - HEOTHEMJIEMOE CBOMCTBO kHMBOro. OOMEH BEIIecTB Kak 3aKOHOMEPHBIH,
CaMOCOBEPILAOIIUICS MPOLECC MPEeBpalleHUs MaTepUH B JKUBBIX TelaxX. AHA0OJIM3M U KaTabOIU3M.
Macmrabsl 0OMeHa BemiecTB Ha 3emie. buocdepa u e€é reoxumudeckast poib. Paboter A.A.BepHascko-
ro.

OHepreTuka oOMeHa BeulecTB. MaKpo3pruueckue COeIMHEHUsI 1 MaKpOdprudeckue cBsi3u. Paznuuus B
MOHATHUAX "PHEPrusi CBsA3U" W "MaKpodpruyeckas cBs3b'. BakHeilme npeacTaBuTEId MaKpOdpruye-
CKHX COEIMHEHUI: TIIoK030-1-ocdar, ATD, caxaposa, aneTwi-kodH3uM A u ap. Ocobasi poib aTOMOB
P u S B oOpa3zoBanun makpo3prudeckux cBs3eid. AT® kak akkyMymsTop, TpaHCHOPMATOP U MPOBOJTHHUK
SHEPIHUH B MPOLIECCE €€ 3aIacaHMsl U PacX0/I0BaHUS B OPraHU3ME.

HyxkJjenHOBbIE KMCJIO0TBL M KX 00MEH.

Hctopust OTKPBITUS U U3YUYEHHUSI HYKIIEMHOBBIX KACIOT. XUMUYECKUI COCTAaB HYKJIEMHOBBIX KHUCIIOT. Xa-
pPaKTEepUCTUKA IIyPUHOBBIX U MUPUMUINHOBBIX OCHOBAHMUH, BXOJSAIIUX B COCTAB HYKJIEMHOBBIX KHUCIOT.
MuHopHbIe (MHOT/Ia BCTPEYAIOIIUECS) TyPUHOBBIE U TUPUMUANHOBBIE OCHOBAHHUS (5-METUILIUTO3UH, 5-
OKCHMETWIIIUTO3HH, S-OKCUMETUITYpaliI, |-MeTHIUTO3uH U 1p.). b,D-pudoza u b,D-2-ne3oxkcupuodo-
3a B COCTaBE HYKJICMHOBBIX KUCJIOT. J[Ba THITa HYKJICMHOBBIX KUCIIOT: Ae30kcupudonykienHosas (JJHK)
u pubonyxinennosas (PHK). Paznuuusa mexny JIHK u PHK mno coctaBy riaBHbIX 1 MUHOPHBIX OCHOBa-
HUI, XapaKTepy yriIeBOJ0B, MOJIEKYJIIPHON Macce, TOKATU3alMH B KJIETKE U QYHKIHUSIM.
Je3okcupubonykienHoBas kucinota. Konndectsennoe coaepxkanue JIHK B opranusme u jgokanuzanus
ee B KJIETKE (sIp0, MUTOXOHJPUH, XJIOPOILIACTBI, HEHTPUONIHN). Jle30KCUPUOOHYKICOTU Bl - CTPYKTYp-
ueie anementsl JJHK. Hykneoruansiit cocraB [IHK; npasuna E.Yapradda. [lepsuunas crpykrypa JHK.
banku nanueix no nepsuuHoi crpykrype JJHK. [Ipoekt "['enom yenoseka" u ero peanuzanus B Poccun,
CHIA, SAnonuun. Bropuunas crpykrypa JJHK (moxens Ix.Yorcona u ®@.Kpuka). KommiemeHnTapHOCTH
MTyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHUHN U €€ 3HAUCHHE JJi1 00ecriedeHus: OUCTUPaIbHONU CTPYKTYPhI
JHK. Tpernunas crpykrypa JJHK. CoBpemeHnHbIe ipecTaBIeHus 0 CTPyKType reHa. OcOOEHHOCTH MO-
JIEKYJIIPHOW OpraHU3al[Mi T€HOMa ITPOKApUOT U AYKapuoT.

Pu6onyxknennossie kuciothl, ux knaccudukanus (TPHK, pPHK, MPHK, sPHK). CpaBaurtensnas xapak-
tepuctrka BuoB PHK mo MonekynsipHoil Macce, HyKJICOTHAHOMY COCTaBY, JIOKATU3AIUH M (PYHKIIHSM.
ITepuunas crpykrypa TPHK, pa6oter A.A.baeBa. Bropuunas ctpykrypa TPHK (Moxens "kiieBepHbIi
muct"). Tpernunas ctpykrypa TPHK mo maHHBIM peHTIe€HOCTPYKTYpHOIO aHalli3a KpHUCTaNIMYECKUX
npenaparoB. Bunsl pPHK. MPHK (xapakTepHbie 0COOEHHOCTH, MOJICKYJISIpHAS Macca, MPe/IIecTBEHHN-
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ku MPHK). Mudopmarnmonnas PHK kak marpunia mist cienuduyeckoro 6mocuare3a 06enkoB. SnepHbie
PHK, ux MonekysipHble Macchl U JJoKanu3anus B sape. Bupycusie u daroseie PHK, ycriexu B uccneno-
BaHMSX CTPYKTYphl U GyHKmid. HoBeiil kitacc PHK, perynupyromux akTuBHOCTh (DEPMEHTOB; ITPHOPH-
TeT coBeTCKUX yueHbIX (A.H.IleTpoBa) B MX OTKPBITUM U U3YUYEHHUHU.

[Tytu pacnaga HyKJIEMHOBBIX KHUCIIOT 0 CBOOOIHBIX HyKJIeoTua0B. O0MeH Hykieozunadocdatos. Ilytu
UX JECTPYKLUH.

MexaHu3M peakluy pacnaja: MypUHOBBIX OCHOBAaHUH - 1O MOYEBOM KUCJIOTHI, AJJITAHTOMHA, aJUIAHTOU-
HOBOW KHUCJIOTBI, [THOKCAJICBOW KHCJIOTHI U MOYEBUHBI, MTUPUMHUIMHOBBIX OCHOBaHUH - 10 b-ananuna u
KapOaMUHOBOM KucioThl. KoHeuHbIE MPOAYKTHI pacriaja MypUHOBBIX U MUPUMUIMHOBBIX OCHOBAaHUM U
MPEJICTAaBUTENN PA3IMYHBIX KJIACCOB KUBOTHBIX.

buocunTe3 Hyki1€o3ua-, HyKI€O3UJau- U Hykiaeosuarpugocdaros. OOpa3oBaHHEe MHUPUMHUIAHOBOTO
nukia u3 NH;, CO, u acnaparuHoBoi KUCIOTHI B IpUcyTcTBUU AT® npu ydyacTuu COOTBETCTBYIOLINX
¢depmenTOB. LIMKIIBI peakiuu OMOCUHTE3a MyPUHOBOTO KOJIbIIAa U3 INIyTaMuHa, MuiuHa, popmuara, CO,
U acrnaparuHoBoil KucioThl B pucyTcTBUM AT® npu ydyactuu pepMeHTOB.

Mexanusm 6uocunresza [IHK. ®@epmentsl (PHK-nonumepasza, IHK-nonumepasa, nurasa) u OenkoBble
daktopel (JJHK-packpyuuaromme u JJHK-cBs3piBaromme 6enku u ap.), YIaCTBYIOIIUE B PEILTUKAIIIT
JHK. Pons JIHK B nepenaue HacieacTBeHHON HHGOPMAIUH.

buocuntes PHK (tpanckpunuus). Ctpoenue, cBoiictBa u Mexanusm aeiictsust PHK-nonumepas. Ilonu-
UCTpOHHBINA Mexanu3Mm Ouocunte3a PHK. Perynsauus 6uocunteza PHK.

O0MeH 0eJKOB.

OOMeH OenKOB M HYKJIEMHOBBIX KHCIIOT Kak sSiApo KieTodyHoro merabonusma. Ilytu pacmaga Genkos.
['maponus 6enKoB, (hepMEHTHI, 00ECTIEYHBAOIIIE THAPOIH3 OSIIKOB JI0 TMENTHIOB H aMUHOKHUCIIOT.
[TpeBparmieHnss aMMHOKUCTOT (peakuuu Mo amuHorpymme). [IpeBpamieHus aMUHOKUCIOT (peakiuu o
KkapOokcunpHOM rpymme). [IpeBpamenns aMmuHokuciot (peakuuu no R-rpynme). Koneunsie mpoayKTs
pacnaga aMMHOKUCIOT. OpHUTHHOBBIA UK. [lepBUUHBIE M BTOPUYHBIE AMUHOKHCIIOTHL. 3aMEHUMBIE U
HEe3aMEHUMbIe aMUHOKHUCIOTHL. [Ipon3BoICTBO cUHTETHYECKMX aMUHOKUCIOT B Poccuu. [TpoGiema puk-
cauu MoJeKysipHoro azota. [IpobGiemMa HCKyCCTBEHHOM MUIITH.

[TyTn m MexaHU3MBI IPUPOTHOTO CUHTE3a OenkoB. MarpuuHas Teopust 6nocuntesa 6enkos. Kox Genko-
BOI'O CHHTE€3a: UCTOPHUS €ro OTKPBITUS U COBPEMEHHBIE MPEICTAaBICHUA. becCMbICIEHHbIE KOJOHBI U UX
3HAaYEHUS.

OO61ure npeacTaBiIeHus 0 HEeMaTPUYHBIX MEXaHU3MaX OMOCHHTE3a OEIKOB.

YrieBoabl U X 00MeH.

VYrneBoapl, ux pynkuuu in vivo. Knaccuduxanus. Monocaxapuisl: HOMEHKIaTypa, KoHpopMmaiuu, Qpu-
3MYECKHE ¥ XHMHUYECKHE CBOWCTBA, MPeICTaBUTENH (prnO03a, TII0K03a, ralakTo3a, MAaHHO3a, PPYKTO3a).
W3omepusi: onTuyeckasi, KeTO-€HOJIbHAS U KOH(POpPMAIMOHHAs (Ha IPUMEPE MOJIEKYJIbI TITI0K03bI). [I1t0-
K032 U €€ POU3BOJIHBIE.

Crnosxuble yrineBoabl. Onurocaxapubl (ManpTo3a, eJUI00103a, TaKT03a U CaXxapo3a).
['omononucaxapuipl (Kpaxmal, XUTHH, JEKCTpaH). ['erepononucaxapuabl (ruaiaypoHOBas KMCIOTa, Ie-
MapuH).

Pacnan yrieBonoB (runponus u pocdoponus). [IpeBpamienns monocaxapuaos. [yt pacmaa rimroko3o-
6-pocdara (muxoToMHUeckuit U anoroMudeckuii). OOMEH TUPOBUHOTPATHON KUCIOTHI (TJIMKOJIN3, Opo-
’KeHue, Apixanue). OO1as cxema pacnajaa yriieBoJI0B.

buocunTtes yriesogoB. MexaHusM NepBUYHOTO OMOCHHTE3a YTIEBOJIOB B mpoiiecce GOTOCUHTE3a U Xe-
MOCHHTE3A.

[IpeBparnieHus yrieBoJ0B B IPOLECCE MUIIEBAPEHUSI.

JIunuabl ¥ KX 00MeH.

Jlunmuaer. Onpenenenue, Kaccudukamnms, GyHKIUA in Vivo.

ITpocTeie unuabl (KUPHBIE KUCIOTHI, HEUTPaJIbHbIE KUPBI, BOCKA, CTEPOUJIbI U TEPIEHBI): UX CTPYKTY-
pa, Ouonoruyeckasi poyib U pa3HoOOpasue B MPUPOJIE.
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CrioxHbIC TUTTUBI (TITMKOJIATTHIBI U POCHOITUTIHIBT).

Jlumuasr kak ampudmnel. buomeMmOpansl, UX cTpoeHne U GyHKIHH. Pacnag KUPOB U KUPHBIX KHCIIOT.
Pacnag creponnoB. Pacnaz ciosKHBIX JIUITHAIOB.

CuHTE3 )XUPOB H BBICIIUX KHUPHBIX KUCHOT. CuHTe3 cTepouioB. CuHte3 hocdoaunuaos.

I'opmonsl. Onpenenenue, kiaccudukaiusi, ICTOYHUKH, pOJIb TOPMOHOB B oOMeHe BemiecTB. CTepous-
HbIE TOPMOHBI (KOPTHKOCTEPOH, TECTOCTEPOH, 3CTPAINON): CTPYKTYpa U pyHKIMH. MeXaHu3m AeiCTBUSL
CTEPOUJIHBIX TOPMOHOB.

[lenTuaHble TOPMOHBI (OKCHTOIMH, BAa3ONPECCHH, MHCYJIHH): cTpoeHue W (pyHKiuu. MexaHU3M Jei-
CTBUS ENTHUIHBIX TOPMOHOB.

[Tpoune ropMoHs! (aapeHaTuH, TOPMOHBI IIUTOBUAHOM KEIE3bl: TUPOKCUH U TPUHOATUPOHUH, IPOCTa-
rnananHbl). Heliporopmounst: sun10pdunb! 1 sHKepanuusl. [IpuMenenre ropMOHOB.

buonornueckoe okuciaeHue.

Onpenenenne moHATUS "Onosiorudeckoe okucieHue". Mctopust pa3BUTHS MPEACTAaBICHUNA O OHOJIOTH-
YeCKOM OKHCIJIEHUU: Teopus akTuBupoBanus kucinopoga K.lllenGaitna, nepekucnas teopust A.H.baxa,
pa6otsl B.W.I1ammanuna, B.A.DHrensrapira, COBpeMEHHbBIC TIPEICTABICHHUSI O OMOJIOTHYECKOM OKHCIIE-
HUU.

Knaccudukanus npoieccoB 6MOI0rMUEeCKOro OKuciaeHus. /[Ba Tuna okcuaopeIyKras B KieTke: a) ooec-
MEYMBAIONINX JIETHIPUPOBAHUE CYyOCTPAaTOB U Nepeaady aTOMOB BOJOPOA U AJIEKTPOHOB HA KUCIOPO U
JIpyrHe akUenTophl, 0) KaTAIU3UPYIONIMX PEeaKlUd HeMOCPEICTBEHHOTO BKIIIOUEHHUSI B CyOCTpaT KHUCIIO-
pona (OKCUreHa3bl U THIPOKCUIIA3bI).

Cornpsixenne 6nosaorndeckoro okuciaeHus ¢ GochopunupoanrieM. OCOOEHHOCTH CTPOCHHS JIbIXaTEIb-
HOM 1IeNH Y MPOKapuoT U 3ykapuoT. COBpeMEHHBIE NMPEACTABIECHUS 0 KOMIIOHEHTAaX JIbIXaTeIbHON LN
MUTOXOHPHH.

buonoruueckoe OKHCIEHUE B IPOLIECCE IBOJIIOLINN KUBBIX OPTaHU3MOB.

Boanbiit 1 muHepanbHbiii oOMeH. Coziep)kaHue B paciipeieICHHe BOJIbI B OPraHU3Me U KIICTKE.
CocrosiHre BO/BI B TKaHIX. Perynsius BOqHOTO 0OMeHa.

VYyacTtre MUHEpalIbHBIX BEUIECTB B (DOPMUPOBAHUM TPETUYHOU M YETBEPTUYHOU CTPYKTYp OMOMOIMMeE-
pos. ®epMenTHI-MeTaIONPoTeMHBL. Monbl MeTamtos (Mg?", Mn?*, Zn?**, Ca®"), ux poib B BO3HMKHOBE-
HUU PEePMEHT-CYOCTpPaTHBIX KOMIUIEKCOB. MUHEpaIbHbIC COSTMHEHHS U UX POJIb B 0OMEHEe OEIKOB, HY-
KJIGMHOBBIX KUCJIOT, YTJIE€BOAOB U JIUIUIOB.

OO6meH MHUHEpalIbHBIX BellecTB. broHeoprannueckas XUMHUsl, ee IpoOJieMbl U MEPCTIEKTUBBI Pa3BUTHSI.
B3auMocBs3b 1 perynsius oOMeHa BEeIeCTB.

OO61ue moyIoKeHHs O B3aMMOCBSI3UM 0OMEeHa BellecTB B opranu3mMe. BzanMocBsa3p oOMeHa HYyKJIEHHOBBIX
KHUCTIOT U OETKOB.

[lepBUYHOCTH BOSHHUKHOBEHHsI OEJIKOB M BTOPUYHOCThH MOSIBIICHUS HYKJIEMHOBBIX KHUCIOT B Ipoliecce
pPa3BUTHSA KUBOU MaTEPUH.

B3aumocBs3p 0OMeHa HyKJIEHHOBBIX KUCIIOT U yTJIEBOJIOB.

B3anmocBsi3p 00MeHa HYKJIEHHOBBIX KUCIIOT U JUITHIOB.

B3aumocBsi3p 6€IKOBOr0O U yriaeBoJHOT0 oOMeHa. Posb MUPOBUHOIPAAHON KUCIOTHI B OCYLIECTBICHUU
nepexo/ia OT yrieBoI0B K OemkaM 1 o0paTHo. B3auMocBs3b 0OMeHa OENTKOB U JIUIUIOB.

B3anMocBs3p 0oOMeHa yIiIeBOIOB M JIMIUAOB, poib aneTuia-KoA B aTom mporecce. OOMEH BelecTB Kak
€MHOE 1IEJI0E.

YpoBHH perymsiiiuy >KM3HEHHBIX MPOIIECCOB B JKMBOW MPHUPOJE: METAOOTUTHBIN, OMEPOHHBIA, KIETOU-
HBI, OPraHU3MEHHBIH, MOITYJIALUOHHBIN.

5. O6pa3oBare/ibHbI€ TEXHOJIOTHHU
[Ipu peanuzanuu TUCHUIUIMHBI «BHOXUMHST U MOJIEKYJIsIpHAsT OMOJIOTHS UCTIOJIB3YIOTCS CIISTy-
Io1e 00pa3oBaTeIbHbIC TEXHOIOTHU:
- peﬁTHHFOBaﬂ TECXHOJIOT U,
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- pelleHre CUTYallMOHHbIX 33a/Jja4 IPU BBIIIOJHEHUH JJaOOPaTOPHOTO MPAKTUKYMa;

- TpymmoBas paboTa;

WNHpopManroHHbIE TEXHOIOIUH, UCTIOIb3YEMbIE NTPH OCYLIECTBICHUH 00pa30BaTeIbHOIO MpoLiec-
ca 10 JUCLHUIUINHE:

- TEXHOJIOTMM CMELIaHHOTO 0OyueHHsl (UTEeHHE JIEKLUH, B TOM YHUCIE C MCIIOJIb30BaHUEM MYJbTHU-
MEIUHHBIX Tpe3eHTanuii; ucnonp3oBanne DMOC «Moit yHuBepcUTeT» NpU paboTe HaJ JOMAIIHUMHU
3aJIaHUSIMHU ).

6. YueOHO-MeTOAuYeCcKOoe o0ecneyeHrne cCaMOCTOSITeIbHOM PadoThl 00y4aloIIMXCs

CamocrosrenbHas paboTa 00ydyaromuxcst HalpaBIeHa Ha YIIIyOJeHHOE CaMOCTOSITEIbHOE H3yYe-
HUE OTIENIbHBIX pa3AesioB U TeM paboueil MporpaMMbl, OHA MPOXOAUT B (hOopMe U3YUEHHS TEOPETUYECKO-
ro Marepuana (JIEKIui, peKOMEHIOBAHHOM JINTEPATYPhI, B TOM YHCJIE U CAMOCTOSTEIIBHOTO MOMCKA Ma-
TepuanoB B robansHOM cetH, Bkmoudas IbC). CamocToarenbHas paboTa 00y4aronuxcsi BKIOYaeT pa-
00Ty ¢ yueOHO-MeTOAMYECKOM TuTepaTypoii (cMm. pazaen 8, Ne 1, moctyn obecrieueH Ha caiite OuOIHO-
teku UBI'Y u B DUOC «Moli yHUBEPCUTET»), C HAYYHBIMHU MIEPUOIUUECKIUMH U3AaHUSIMHU 110 OMOXUMUU,
a takke ¢ pecypcamu DBC (7eKTPOHHO-OMOTUOTEYHONW CHCTEMBI) C IENBI0 BBIMOTHEHUS JIOMAITHUX
3aJjaHuil, TOATOTOBKH OTYETOB IO JIAOOPaTOpHBIM paboTaM MPaKTUKyMa, MOJATOTOBKU K KOHTPOJIbHBIM
paboTaM U SK3aMeHy.

7. XapaKTepuCTHKA OLEHOYHBIX CPeACTB JIfl TEKYllero KOHTPOJIsl YCeBaeMOCTH U MpoMe-
JKYTOYHOH aTTeCTAlUM 00Y4aIOUUXCH M0 JUCHHUIUIUHE

Texymuii (peHTUHTOBBIN ) KOHTPOJIh KA4eCTBA 3HAHUI M0 TUCIUTUIMHE OCYIIECTBIIICTCS B (hopme
TUKTaHTa [0 aMUHOKHUCIIOTaM, 5 MHUChMEHHBIX KOHTPOJBHBIX paboT u oTyeToB Mo 10 maGopaTopHBIM
pabotaM. /IUKTaHT OLIEHUBAETCS MAaKCUMyM S5 PEHTHHIOBBHIMH OajlaMd. 3a KaKIyl0 KOHTPOJBHYIO pa-
00Ty 0oOydJarontuics moaydaeT MaKCUMyM 8 PEUTHHTOBBIX 0ajuioB, 3a CJady OTYETa MO BBIMOJIHEHHOMN
naboparopHoit pabote — makcumyMm 1,5 6amna. [Ipexycmorpersl O0HycHBbIE 6auThl: 0 1 Gaymy 3a Kax-
JIyIO U3 5 CaMOCTOSTENbHBIX (TOMAITHKUX) PaboT.

Jlomyck K 9K3aMeHy MoJy4aroT oOydaronmecs, Habpasiie He MeHee 35 6auioB.

DK3aMeH MPOBOJUTCS B YCTHOU (hopMe. DK3aMEHAIIMOHHBIN OTBET OLICHUBAETCs U3 pacuera B 40
0aJI0B, KOTOPBIE CYMMUPYIOTCS ¢ OaniaMu, HaOpaHHBIMH 3a ceMecTp (MakcumanbHo — 100 peiTuHro-
BBIX 0aJIIOB).

[lxana oueHkwu:

Menee 50 6amioB — «HEYOBJIETBOPUTEIHHOY,

50-69 6am10B — «yIOBIETBOPUTEIHHO,

70-85 GamioB - «XOPOIIOY,

BbIIIE 86 OANIOB — «OTITUYIHOY.

8. YueOHO-MeTOqMYecKOe U HH(POPMALIMOHHOE 00eceuyeHue JUCIUIIIMHBI
OcHoBHasl JuTEpaTypa
1. Kycrosa T.II., KoueroBa JI.b. Ilpaktukym mo 6uosnornyeckoit xumuu. Y4yeOHoe nocodue. HMBaHoso:
M3p-e0 UBIY, 2-e w3n.,, ucnp. u gom., 2010; 3-e w3p., ucnp. um gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. [llampaes, A.B. buoxumus: yueoHoe nocobue / A.B. [llampaeB; MunnctepcTBo 0oOpa3oBaHus U HAY-
ku Poccuiickoit ®@enepannn, OeaepanbHOe rocyAapcTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE YUpPEKIe-
HUE BBICIIETO TPOodecCHoHAIBHOTO o0pa3zoBanus «OpeHOYPIrCKUi roCyNapCTBEHHBIH YHUBEPCUTETY. -
OpenOypr: ory, 2014. - 186  c. WI.,  CXEM. - bubmuorp.: C 167.
http://biblioclub.ru/index.php?page=book&id=270262
3. bapsimena, E. IIpaktuyeckue ocHoBBI Onoxumuu: yuebHoe nocobue / E. bapeimesa, O. bapanosa,
T. 'amOypr; MunucrepctBo obpazoBanusi U Hayku Poccuiickoit @enepanun, degepanbHoe rocynap-
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CTBEHHOE OIO/KETHOE 00pa3oBaTeNbHOE YUYPEKACHHE BBICHIETO MPOPECCHOHATBHOIO 00pa3oBaHUs
«OpeHOyprckuii TOCyAapCTBeHHBIH yHUBEpcuTeT». - Opendypr: OI'Y, 2011. - 217 c.; To xe [Dnek-
TpoHHBIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259197
4. BaperieBa, E. Teopetnueckue ocHOBBI Onoxumum: yuebHoe nocooue / E. bapreimesa, O. bapanosa,
T. I'amOypr; MunuctepcTBo o0pa3oBaHus U Hayku Poccuiickoit @eaepannmn, ['ocymapcTBeHHOE 00pa3o-
BaTEJIbHOE YUYPEkKJACHUE BBICIIETO MPOPEecCHOHATHLHOr0 oOpazoBaHus «OpeHOYyprcKuili rocynapcTBeH-
HBIN YHUBEPCUTET. - OpenoOypr: ory, 2011. - 360 c. -
URL: http://biblioclub.ru/index.php?page=book&id=259198
JlonoJIHUTeIbHAS JTUTEpaTypa
1. I'pumnenkoBa, T.H. Hykneunossie kucnotel: yueOHoe mocobue / T.H. I'pumenkona, T.B. Uyiikona,
E.A. llep6akoBa. - Kemepopo: KemepoBckuii rocynapctBeHHbIi yHUBEpcuTeT, 2009. - 90 c. - [Dnek-
TpoHHBIN pecypc]. - URL: //biblioclub.ru/index.php?page=book&1d=232492
2. Ilmakynos, B.K. OcHoBel 3H3UMONOrMU: yyeObHoe nmocodue / B.K. Ilmakynos. - M. : Jloroc, 2002. -
127 c. - [Dnextponnslii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=84687
3. IlnmakynoB, B.K. OcHoBbl 3H3uMOIOrHH: yaeOHoe mocodue / B.K. IlnakyHnos. - Mocksa: Jloroc, 2002.
- 127 c. - [Dnekrponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=84687
Pecypchbl nHpOpMALIMOHHO-TEIeKOMMYHHUKAIIMOHHO ceTH « UHTEepHET)»:

Cucrema »5JEKTPOHHOM MOAJNEPKKM 0Opa3oBareiabHOro Impouecca «Moil yHUBEpPCUTET»

https://uni.ivanovo.ac.ru
[Tpodeccuonanbubie 6a3bl JaHHBIX U MHOOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcuterckas Oubnmuorexa onnaitn» www.biblioclub.ru;

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Onextponnas 6ubnmorexa MUBI'Y http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew

Onexrponnsbiii karanor Hb UBI'Y  http:/lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obecrieueHue: oneparmoHHas cucreMa Microsoft Windows, makeT ouCcHBIX Tpo-
rpamm Microsoft Office, marepHeT-0pay3ep Yandex Browser.

9. MaTepuajibHO-TeXHUYECKOe o0ecredeHne TUCIUNIHHbI

Y4eOHble ayIUTOPUU:

- 1711 IPOBEJICHHSI 3aHSATUH JICKIIMOHHOTO THITA ¢ KOMILJIEKTOM CIICIIHATU3UPOBAHHON yueOHOH Me-
0enmu W TeXHUYECKUMHM CpeICTBaMH OOy4YeHHs, CIYXKAIIUMU JJIsl MIPEelIOoCTaBieHus yueOHoll mHpopma-
UK OOJIBILION Ay TUTOPHH;

- 17151 IPOBEJICHUS 3aHATUN CEMUHAPCKOTO THUIIA, KOHCYJIbTAIMi, TEKYIIEro KOHTPOJISI U IPOMEXKY-
TOYHOH aTTECTAlMU ¢ KOMIUIEKTOM CHEIHUAIM3UPOBAHHON Yy4eOHOW MeOeu U TeXHHYECKUMHU CPECTBA-
MU 00y4YEHUS;

Jlaboparopus, ocHaleHHas JIa0opaTOPHBIM 000PYAOBaHUEM, KOMIUIEKTOM CHEIHATN3UPOBAHHON
y4eOHON MeOeN ¥ TEXHUYECKUMH CPEJICTBAMH O0YUYCHHUS.

[Tomenienue 1711 caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUIEKTOM CIEeIHAIU3UPOBAHHON
y4eOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsI K ceTu «MHTepHeT» M
obecnieuenuem noctymna B JUOC.

JleMoHCcTpalioHHOE 000pY/I0BaHKUE U yUeOHO-HATJIHbIE TOCOOUS ISl 3aHATUHN JIEKIIMOHHOTO TH-
na, 00eCNeUnBaOIINE TEMATHIECKHIE HIUTIOCTPALMU: JEeMOHCTPAIIMOHHOE 000pyI0BaHKe (MOJEIH, MaKe-
ThI, DJICKTPOHHBIE TTOCOOUS (TPE3EHTAITNH), MEUYaTHBIC TOCOOUs (TaOIHIIBI, ITAKATHI, CXEMBI).

ABTOp(BI) paboueil NporpaMMsbl M CUMILIMHBI:
Hupexrop uncturyta MUTHEH, npod., 1.x.H. Kycrosa T.IL
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OcHoBHas npodeccroHanbHass 00pa3oBaTeNbHAS IPOrpaMMa
06.03.01 buonorus
(buoxumus u Gusnonorus)

mpod., mo1r., 1.X.H. Kouetora JI.b.

[Tporpamma paccMOTpeHa H yTBEpIK/IeHa Ha 3acelaHu! Kadeapbl OHOIOTHH
29 aBrycra 2025 r., npotokon Ne 1

ITporpamMma oOHOBIIEHA

MPOTOKOJ 3acenanus kadeaps Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 E.A. bopucosa

(moamnuck)

ITporpamMma oOHOBIIEHA

MPOTOKOJ 3acenanus kapeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 E.A. bopucosa

(moamucek)

[Tporpamma oGHOBIICHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CoracoBaHo:
PykoBogutens OI1 E.A. bopucosa

(nmoamucek)



