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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

YueOnas qucuumiuHa « bBHOXUMUS 1 MOJEKyJIspHask OMOJIOTHs OTHOCUTCS K 00s13aTEIbHON YacTu
oOpasoBatenbHO mporpammbl. Kypc «bruoxumus u MonexyssipHasi OnOIOTHs YUTACTCS 00YYaroIuMCs
nociie u3y4eHus uMu B 1-2 ceMecTpax AUCHUIUIMHBI «XUMHUSD» U SBISIETCS €€ JOTHUECKUM MPOJIO0JIKe-
HUEM, OH 3HAaKOMHT OOYYalOIIUXCs ¢ OCOOCHHOCTSIMU CTPOEHHsSI, CBOMCTB M IPEBpAIlleHH OopraHuye-
CKHUX COEIUHEHH, 00pa3yrouux x*uBy mateputo. [lapamiensHo oOyuatomumces untaercs Kype «Llu-
TOJIOTHSI U TUCTOJIOTHUS», U MIEPECEKAIOIINECs MOHATUS STUX TUCLUIUIAH JOMOJIHSIOT IPYT ApyTa.

J1st ocBOeHMSI JaHHOW AUCUMILTUHBI 00y4atOIIUNCS JOKEH:

3HaTh:
® B3aUMOCBSI3U MEXJly CTPOCHUEM OPTraHMYECKUX COSAMHEHHUN U X XMMHUYECKHUMH CBONCTBAMU;
® OCHOBHBIE KJIACChl OPTAaHMUYECKUX COCIUHEHUMN U UX CTPYKTYPY;
® TEXHHUKY 0€30MacCHOCTH PabOThl B XUMHYECKOU JTaOOpaTOPHH,

YMers:
® [I0JIb30BAaThCSl OCHOBHBIMU BUAAMH JaOOPATOPHOM MOCYIbI U 000PYIOBAHMUS;
® BBINOJHATH CTATUCTUYECKYIO 00pa0OTKY pe3yIbTaTOB 3KCIIEPUMEHTA,

Nwmers:
® HaBBIKH BHITIOJHEHHS TAOOPATOPHOTO DKCIIEPUMEHTA TI0 OPraHNYeCKON XUMUHU.

OcBoeHMe TaHHOM JUCHMILTUHBI HEOOXOAUMO ISl U3YUYEeHHs JUCUMILIUH «MHUKpOOHOIOTHS U BU-
pyconorus» — 5 cemectp, «buorexnonorus» — 5 cemectp, "['eneruka u cenexuusa" — 6 cemectp, «buo-
busuka» — 7 cemecTp.

3. [lnannpyemble pe3yJbTaThl 00y4eHHs O AUCHUNJINHE

3.1. Komnerenunu, GopMUPOBAHNIO KOTOPBIX CIOCOOCTBYET ANCHUILIIHHA

[Ipu ocBOCHMM TUCIUTIIMHBI (DOPMUPYIOTCS CIIEAYIONTUE KOMIETEHIIMN B cooTBeTCTBHH ¢ PI'OC
BO no nanHomy HanpaBlIeHUIO TOJITOTOBKHU:

0) oomenpodeccuonanpabie (OITK):
OIIK-2: CnocoOeH MpUMEHSATh NPUHIHIBI CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHu3aliiy, UCIOIb30BaTh
buznonornyeckre, HUTOJIOTHYecKue, OMoXuMuieckre, Onopu3nIecKue METOAbl aHaau3a JJisl OLICHKH U
KOPPEKIUU COCTOSHUS )KUBBIX 00BEKTOB U MOHUTOPUHTA CPEbl UX OOUTAHUS;
OIIK-3: CnocobeH MpUMEHATh 3HAHWE OCHOB ABOJIFOIIMOHHOW TEOPHHU, MCIOJIH30BaTh COBPEMEHHBIC
MPEJICTABICHUS O CTPYKTYPHO-(QYHKIIMOHATHHOW OPTraHU3AlMH TEHETUYECKOW MPOrpaMMBbl IKUBBIX
00BEKTOB U METO/bl MOJIEKYJISIPHON OMOJIOTUH, TEHETUKHU M OMOJIOTHH PAa3BUTHS Ui HCCIEIOBAHUS Me-
XaHU3MOB OHTOTeHe3a U QUIIOreHe3a B MPOPECCHOHANBHON AEITeTbHOCTH;
OIIK-5: CnocoGeH mpuMeHsATh B TPO(PECCHOHATIEHON JesATEILHOCTH COBPEMEHHBIC MPEJCTaBICHUS 00
OCHOBaxX OMOTEXHOJOTUYECKUX U OMOMEIUIIMHCKUX MMPOU3BOJICTB, TEHHOW WHKEHEPUHU, HAHOOUOTEXHO-
JIOTUH, MOJIEKYJIIPHOTO MOJICIIMPOBAHUS;

3.2. IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00YYEeHHUs M0 JMCUHMILIHHE, COOTHECEHHBIX ¢ (op-
MHPYEMbIMH KOMIIETEHIIUAMH
B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI 00YYaIOUIUIICs TOJIKEH:
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3HaTh:
XUMHAYECKYIO CTPYKTYPY OMOTOIMMEPOB: OEITKOB, HYKJIEWHOBBIX KHUCIIOT, IMOJMCAXapUI0B; YPOBHH
OpraHMU3ali MaKpOMOJIEKYJ U METOIbI onpeenenus ux crpykrypsl; (OIIK-3)
0c00eHHOCTH (PYHKIIMOHUPOBaHMS (DEPMEHTOB KaK TUTUYHBIX Onokaranm3aropos; (OITK-5)
OCHOBHBIE peaklUy aHabdoJau3Ma M KaTrabolu3Ma Ha MpHMepe BHYTPUKIECTOYHOTO MHILEBAPEHHUS,
kieTouHoro aeixanus; (OIIK-2)
OCHOBHBIE TMPHUHIIMIIBI MAaTPUYHOTO CHUHTe3a OuomonumepoB: permnukauuu JJHK, Tpanckpumnimm,
tpancisiuu. (OIIK-3, OTIK-5)

YMersb:
NPUMEHSTHh 3HaHUE OCHOBHBIX (DU3MYECKMX M XMMHUYECKHX 3aKOHOB NMPHU OOBSICHEHUH MEXaHH3MOB
x)usHenestenbHocty; (OITK-2, OITK-5)
BOCIPOM3BOAUTHh XUMUYECKYIO CTPYKTYpY OMONOIMMEPOB U COCTABISAIOLIUX UX MOHOMEPOB, XapaK-
TEpPU30BaTh THIIBI CBA3EH, 00ECIEUMBAIONIINX YPOBHEBYIO OpPraHM3AIMIO OENKOB M HYKJIEHHOBBIX
kuciot; (OIIK-2, OIIK-3)
OXapakTepu30BaTh (HaKTOPbI, BhI3bIBAOIINE AeHaTypaluto ouononumepos. (OI1K-2)

Nmers:
HABBIKU HMCIIOJIb30BAHMSI METOJIMK KaueCTBEHHOT'O M KOJIMYECTBEHHOI'O aHallM3a OCHOBHBIX KJIACCOB
OMOJIOTUYECKH 3HAYMMBIX OPTaHWYECKHX COCAMHEHUH, BBIICICHHBIX W3 MPUPOIHOIO MarepHaia.

(OTIK-2)

4. O0beM U coaep:kaHve JUCHUUILITHHBI
O0BbeM AUCITUILUIMHBI COCTABJISAET S 3aueTHBIX eauHHMII (180 akaJeMHUeCKUX 4acoB).
4.1. Coaepxxanne TUCUMILVIMHBI IO pa3aenaM (TeMaM), COOTHECEHHOe ¢ BUIaMH U TPYA0eMKO-

CTHI0 3aHATHH JJEKIIMOHHO-CEMHHAPCKOI'0 THUIIA

OO0beM MHOW KOHTAaKTHOW pabOTHl M CaMOCTOSITEIBHOM PabOThI 00yYaromerocs Mo JUCIUTIIINHE

yKa3aH B y4eOHOM IJIaHe 00pa30BaTEIbHON POTPAMMBIL.

Ne Buasl 3anstuii, ux DopMBI TEKYIIETO
/1 Paznens! (Temsr) % 00beM KOHTPOJISL yCIIEBAEMOCTH
JUCUUTUINHBI g
3 3ausTus 3ausTus ce- @DopMbI NPOMEKYTOUHOH aT-
JICKITUOH- MHUHapPCKOro TeCTallun
HOI'o THUIa THIIA
1. | IIlpenmer OMOXMMHH, €€ MECTO B 3 2 -
CUCTEME €CTECTBCHHBIX HayK. Xu-
MUYECKHIl COCTaB JKHUBBIX Opra-
HU3MOB.
2. | AMHUHOKHCIIOTHI U O€JIKU 3 2 6 JIMKTaHT,
nabop. Konrtpomnbnas pabora,
3aHATHC | 9 hryera 10 TAGOPATOPHEIM
paboTaM
3. | depmeHTHI, KOPEPMEHTHI U BUTA- | 3 4 6 KonTponbHas pabora,
MUHBI 1adop. 2 oryeTa Mo J1a00paTOPHBIM
3aHATHE pabotam
4. | IlonsiTue 06 OOMEHE BEIIECTB B 3 2 3 DKCIPECC-0Mpoc
KHBBIX Oprann3Max. OCHOBBI nabop.
OMODHEPIEeTHKH. 3aHsATHE
5. | HykneuHoBbI€ KUCIOTBI 3 8 8 KonTponbHast pabora,
1adop. Otuer no nabopatopHoit
3aHATHE pabore
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6. | OOMeH 6eTKOB U HYKJIEHHOBBIX 3 2 3 Oruet 1o 1abopaTopHOi
KHCIIOT nabop. pabote
3aHATHE
7. | YraeBoasl 1 UX 0OMeH 3 4 6 Konrponbnas pabora,
nadop. 2 oTyeTa 1o J1a00paTOPHBIM
3aHATHE paBoTam
8. | Jlumuael 1 ux oOMeH 3 4 6 Oruer 110 J1a60paToOpHOI
1adop. pabote
3aHSATHE
9. | B3aumocBs3b u perymsiust oome- | 3 6 6 Oruer 110 1a60paToOpHOI
Ha BemiecTB. Boaublit 1 MuHe- nmabop. pabote
paJILHBINA 00MeH 3aHATHE
10. | CoBpemeHHBIE TPOOIEMBI OMOXH- | 3 2 4 KouTtponsHas pabora, 3K-
MUH U IIyTH UX PEIICHUsS na0op. 3aMeH
3aHATHE
HUroro: 36 48 DK3aMeH

4.2. Pa3BepHyTO€ ONIUCAHME COJEPKAHUSA TUCHMILINHBI M0 pa3enam (TeMmam)
Beenenue.
[Ipenmer 6HOXUMHUM, €€ MECTO B CHCTEME €CTeCTBEHHbIX HayK. Mcropus pazButus Omoxumuu. Poib
OTEUYECTBEHHBIX YUEHBIX B pa3BuTuu Ounoxumuu (padotsl A.H. benosepckoro, A.E. bpaynurreiina, A 5.
Hanunesckoro, M.B. Henukoro, B.C. I'yneBuua, A.H. baxa, A.B. Ilannaguna, A.W. Onapuna,
B.A. Durensrapara, A.A. baesa, A.C. Cnupuna, C.E. Ceepuna). KpynHbie OMOXUMHUYECKHE LIEHTPbI
B Poccun. 3HaueHne GMOXUMUM ISl pa3BUTUSL OMOJIOTUHU, METUIIMHBI, CEIbCKOT0 X03IHCTBA M MPOMBIILI-
JICHHOCTH MO TepepaboTKe pPacTUTENbHOTO U dKUBOTHOT'O CHIPHSI.
CraTtuueckas, AMHaMuueckass M (QyHKIuoHanbHas Ouoxumus. OOmmas Onoxumusi, ee mpeaMeT U 3aa-
yy. XapakTepUCTHUKa pa3JesioB OMOXUMHUYECKON HayKH: OMOXUMHM JKUBOTHBIX, PACTEHUH U MUKPOOP-
raHU3MOB, MEIUIIMHCKOIN M BeTEpUHAPHON OMOXMMHUM, TEXHUYECKOH OMOXMMHUU, CPaBHUTEIBHON OMO-
XUMHH, KBAHTOBOM OMOXUMUU, OMOXMMHYECKON T'€HEeTHUKHU, MOJIEKYJIIPHOU OMOJIOTHH U JIp.
XUMHYECKUI cOCTaB OpraHu3MoB. IIoHATHE 0 Makpo-, MUKPO- U YIBTPAMUKPOIIEMEHTAX. 3aKOHOMED-
HOCTU PACIpPOCTPAHEHUS AJIIEMEHTOB B XUBOU MpHpoje. 3aBUCHUMOCTb MEXAYy OHMOJIOTMYECKOH POJIbIO
AJIEMEHTOB U UX MOJIOXKEHUEM B nepuoandeckoit cucreme J[.M.Menneneesa.
XapakTepuCTUKa OCHOBHBIX KJIACCOB XMMUYECKUX COCIUHEHHH, BXOASIIUX B COCTAB KMBOW MaTEpHH.
Copnepxanue 0€IKOB, HYKJICMHOBBIX KHCJIOT, YIJIEBOAOB, JHUIKUIOB, MUHEPAJIbHBIX BEILECTB U JIPYTHX
COEIMHEHUN B opranusMe. llnacTudyecknue M >HEPreTUYECKUE BEILECTBA.
beakn.
Pounb OenkoB B MOCTPOECHUH KUBOM MAaTEPUH U MPOLIECCaX )KU3HEAEATEIbHOCTU. DJIE€MEHTapHbIA COCTAB
Oenka. Mertoabl BbleneHUsT OEIKOB M3 OMOJIOTMYECKOro MaTepuasa. MeToabl (ppakiMOHUPOBaHUS
OEJIKOB: BbICAJIMBAHUE, OCAXKJICHUE CIHPTOM, OCaXJACHHE MOHAMHU TSKENIbIX METAJIOB, 3JeKTpodopes
(>kuaKOoCTHBIN, Ha Oymare, B Oj0ke arap-arapa u IIAAI'), xpomarorpaduyeckre MeTobl (MOHOOOMEH-
Has, rejb-lipoHUKaromas u appunHas xpomatorpadus). CriocoObl OUUCTKH OETKOBBIX MPENnapaToB OT
HU3KOMOJIEKYJISIPHBIX MIPUMECEH: AUaIN3, JEKTPOAUAIN3, KPUCTAIUIM3ALUs, TeNb(QUIbTpalys U yIbTpa-
¢unbTpanus.
MornekymsipHas macca OenkoB. [ToHATHE 0 XUMUYECKOM U (PU3NYECKOM 3HAYEHUSAX MOJEKYJISIpHON Mac-
cbl O0enkoB. MeTo/bl onpeieneHns MOJIEKYJIIpHOW Macchl OENIKOB: IPaBUTALIMOHHBIN (YJIbTpalleHTpUuQy-
TMPOBaHUE),yIbTPadUIbTPALUOHHBIN, TeIbQUIBTPAMOHHBIN, 371€KTPO(POpeTHIECKUH (110 TOPMOKEHHIO
npobera B 6mokax [TAA pa3nmu4HON KOHIIEHTPALWHU), XpoMaTrorpaguuecKuil (TOHKOCIOWHAs XpoMaTo-
rpacus).
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. AMUHOKHMCIOTH D- u L-pana. Ontuueckas akTUBHOCTh aMUHOKHC-
JOT. 3aKOHOMEPHOCTH COJEp’KaHUsI aMMHOKHUCIIOT B Oenkax. [IpupojHble menTuabl: KapHO3MH, INIyTa-
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THUOH, OKCUTOIIMH, Ba30MPECCHH U JIp. AM(OTEPHOCTh U peakIMOHHAas CrIoCOOHOCTh O6enkoB. M3oanek-
TPUYECKOE COCTOSIHUE OSIKOBOM MOJIEKYJIBI.

Crpykrypa OenkoBoii Mosiekybl. Pa6oter A.S. JlanmneBckoro u O. @umepa. J[okazaTenbcTBa MOTUTICTI-
TUHOM Teopuu cTpoeHust Oenka. [lepBuuHast cTpykrypa O6enkoB. OnpeneneHne aMUHOKHUCIOTHON TO-
CJIeIOBATEeNIbHOCTH MOJUIENTUIHBIX 1enel (o0uue npencrasienus). KoMmnbeiorepHble 6aHKH JaHHBIX O
NEPBUYHBIX CTPYKTYpax OenkoB. CBs3b MEPBUYHON CTPYKTYPHI U (PYHKIUH MENITHAOB U OSJIKOB (Ha TpU-
Mepax OKCUTOIMHA, IUTOXpoMa C, HOpMalIbHBIX U MATOJOTUYECKUX FE€MOTJIOOMHOB).

Bropuunas crpykrypa 6eikoB. [lonstue 00 a- u b-konpopmanusx mnoiunentuanon enu. [lapamer-
pBl @-crupaiy MONUNenTHIHON tenu. CHilbl, YASpKUBAIOIIUE MOJIUIENTHIHYIO 1IeMb B a-KOHpOopMa-
uu. Bropuunas ctpykTypa 0emkoBoi MoJieKyJbl. [ToHsATHE 0 CBEpXBTOPUYHON CTPYKType Oenka u J0-
MEHax.

Tperuunasi cTpykrypa O0enkoB. THIBI CBs3€H, 00ECIIEUYNBAIOIINX MOICPKAHUE TPETUIHOU CTPYKTYPHI
0eIKoBOI MOJIEKYJbI. JIMHAMUYHOCTD TPETUUHON CTPYKTYPBHI OEIKOBOI MOJICKYJIBI.

YerBepTruHas cTpykrypa O0enkoB. CyObeMHHIIBI (POTOMEPHI) B SMUMOJIEKYIbI (MyJabTUMephI). KoH-
KPETHBIE IPUMEPHI YETBEPTUUHON CTPYKTYPHI O€NKOB (MHCYJINH, TeMOTJIO0MH U /1p.). THIbI CBSA3EH MeX-
Iy cyObeUHHUIIAMU B SITUMOJIEKYJIE.

Henarypanus u peHatypauusi 6enxos. [lonstue o HatuBHoM Oenke. Homenkiatypa u kiaccupukanus
oenkoB. Knaccudukanus mporenHoB 1o popme 0eTKOBON MOJIEKYJIIbI, TPOUCXOXKICHUI0, aMUHOKHCIIOT-
HOMY COCTaBY, PaCTBOPUMOCTH, OMOJIOTUYECKON aKTUBHOCTH.

DepMeHTHI.

Hctopus oTkpeiTus U u3y4yeHHus (epmeHToB. PaboThl oTeyecTBeHHBIX yueHBIX (A.S. JlaHmneBckoro,
W.I1. TTaBnoBa, B.A. Durensrapara, A.E. bpayHmireitna u i1p.) B 3Toi 007aCcTH.

Kartanutnueckas (pepmenratuBHast) GyHKIMS OenkoB. UepThl CXOACTBA M pa3ivyuil B IeHCTBUU OHO-
KaTtanu3aTopoB ((PepMEHTOB) M KaTaIM3aTOPOB MHOM MPHUPOALL. Poslb (hepMEHTOB B SBICHUSIX KU3HEIEC-
ATEJIILHOCTU. bronornyeckuii KaTanau3 Kak KOOIIEpaTUBHBIN IIPOLIECC, 3aIIPOrPAMMUPOBAHHBINA BO BpEMeE-
HU U IPOCTPAHCTBE.

Crpoenne pepmenToB. OIHOKOMIIOHEHTHBIE U JIByXKOMIIOHEHTHbIE (PepMEHThI. AMUHOKUCIOTHBIE pa-
JTMKajbl aKTUBHBIX LIEHTPOB (hepmeHTOB. [loHATHE O CyOCTpaTHOM U aNIOCTEPUUYECKOM LIEHTPAaX B MO-
aexyse ¢pepmenTa. BzanmoaelcTBIe epeUnCIeHHBIX IIEHTPOB B Mpolecce (PepMEHTAaTUBHOTO KaTalu3a
(muHaMu4geckas Mojaenb pepMenta). Amtoctepudeckue 3G HEKTophl (AKTUBATOPHI U UHTHOUTOPHI).
Mexanusm aeiictBust pepmentoB. ES, ES' u EP-koMIuiekcbl, X pojib B MOHMKEHUH SHEPreTUYECKOIO
Oapbepa peakuuu. Pu3nUecKuil CMbICT (PEePMEHTATHUBHOTO KaTaIH3a.

CkopocTh (hepMEeHTaTUBHBIX peakiuii. DakTopkl, BIUSAIONIME HA CKOPOCTh (KOHIEHTpanus pepMeHTa U
cyOctpara, remnepatypa, pH cpeabr). Uurudurtopsr hepmentoB (o6patumeie U HeoOpaTtumele). KoHky-
PEHTHOE U HEKOHKYPEHTHOE TOPMOKEHHE ACHCTBUS ()EPMEHTOB.

Knaccudukanus pepMeHTOB, €€ NMPUHIMUIBI U COBpeMEHHOe cocTosiHue. HoMmeHknatypa (hepMeHTOB.
Iudpsr pepmentoB. OCHOBHBIE KIacChl PEPMEHTOB: OKCHIOPENYKTa3bl, TpaHC(epasbl, UIPOIa3bl, JIU-
a3bl, ©30Mepasbl, JITasbl (CHHTETa3bl). OOIIas XapaKTEPUCTHKA KIIACCOB.

Jlokanuzauus ¢epmentoB B kietke. Ilpumenenue ¢pepmentoB. KopepMeHTH U MpOCTETUUYECKHUE TPYII-
TTBL.

BuTtamuHbl, MX pojib B MUTAaHUM YEJIOBEKA M KUBOTHBIX. MICTOUHMKH BUTAMHUHOB. ABUTAMHMHO3BI, THIIO-
BUTAaMUHO3bI U TUNIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

XKupopactBoprmble BUTaMUuHbl. Butamun A (peTuHo). XMMHUYECKOe CTPOSHHE BUTAMMHOB A U Aj, X
reoMerpuueckue nzomepsl. Butamunsl D, (kansuudepon), D, (aprokansuudepon), D; (xonexanbiude-
poi). XuMHuueckasi CTpyKTypa BUTAMUHOB, X pojib B (pocopHo-KanblmeBoM oomene. Butamun E (To-
Ko(epoi). YuacTie ero B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX Mpoueccax. Buramun K (¢pumioxuHon),
€ro OTHOIICHUE K CHCTeMe CBepThIBaHMs KpoBH. Bukacos. Butamun F (koMIuiekc HEHACHIILIEHHBIX XKHP-
HBIX KHCJIOT).
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BogopactBopumbie BuTamMuHbl. Butamun B (TMamMuH), XuMHueckasi MpUpoJa U MEXaHU3M JIEUCTBUS.
Buramun B, (puboduaBuH), ero cTpoeHre U y4acTue B OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIHIX.
Buramun B3 (manToTeHoBas KMCIOTa), €ro y4acTue B oOpa3oBaHuU KodH3MMa A. Butamun Bs (HuKO-
TUHOBAs KMCJIOTAa U aMUJl HUKOTMHOBOM KHUCJIOTBI): CTPYKTypa U y4acTHE B IIEPEHOCE aTOMOB BOJOPOAA
B coctaBe HAJI. Butamun B¢ (mupuaokcun), ero ¢popMsl (MUPUAOKCON, MUPUAOKCATH, TUPUIOKCAMUH),
3HAUEHUE JIJISl OCYIIECTBICHUS peakiuii nepeaMmuaupoBanns. Buramun B, (nnankobanamut). Butamun
B,s (manramoBasi KucioTa), €ro poiib B MepeHOCe OAHOYIIepoaHbIX (pparmentoB. Buramun B (mTe-
POWIITITyTaMUHOBAs KUCI0Ta). Butamuu Bt (kapHUTHH), €r0 3HaUYeHHE B 0OMEHE BEUIECTB Y HACEKOMBIX.
Buramun C (ackopOuHOBasi KHCIIOTa), CTPOCHHUE €r0 BOCCTAHOBIEHHOW M OKUCJIeHHON Gopm. Buramuu
P (pytun). BzaumooOycnoBneHHocTs aericTBuil BuTaMmuHoB C u P. Butamun H (6uoTtHH), ero crpoenue
U pOJIb B peakiusix kapookcuiupoBanus. Buramun U.

MuKpo3JIeMEHTHI ¥ UX OUoJIorHYecKrue QyHKITUH.

Oo0mue noHATHS 00 00MEHe BeleCTB U JHEPIrUU B OPraHu3Me.

CoBpeMeHHbIE TPEJCTABIECHUS O CYIIHOCTH JKU3HHU. XapaKTEPUCTUKA CYIIHOCTH SIBJIEHUS >KU3HU C I1O-
3ULIMKA MOJIEKYJISIPHOM OMOJIOTMH KBAaHTOBOM OMOXHMMHUU, KUOEPHETHUKH, TEPMOJUHAMUKH, T€HETUKH U
T.11. JKu3Hb Kak Ononoruueckast popma ABMKEHUS] MaTEPUH.

OOMeH BelIecTB M PHEPTUU - HEOThEMJIEMOE CBOMCTBO kMBOro. OOMEH BellecTB KaK 3aKOHOMEPHHBIIA,
CaMOCOBEPILAOUINICSA MPOIECC MPEBpaIlleHHsI MaTEpPUU B JKUBBIX Tesax. AHa0OIM3M U KaTaboIu3M.
Macmtabsl oOMeHa BemiecTB Ha 3emie. bruocdepa u e€ reoxumuueckas posb. Paboter A.A.Bephancko-
ro.

DHepreTtuka oOMeHa BeulecTB. Makpospruueckue COeIMHEHUsI 1 MaKpodpruveckue cBsizu. Paznuuus B
HNOHATHUAX "Heprus cBsi3u" M "Makpospruueckas cBs3p'. BakHelilnne npeacTaBUTENN MaKpodpruye-
CKHMX COCIMHEHUH: TI0K030-1-hocdar, ATD, caxaposa, anetnin-kodH3uM A u ap. Ocobast poib aToMOB
P u S B 06pazoBannu makpospruyeckux csizeid. AT® kak akkymyJssaTop, TpaHc(hpopMaTop ¥ MPOBOIHUK
SHEPTUHU B MPOLECCE €€ 3allaCaHUsl U PACXOJI0BAHUS B OPTaHU3ME.

Hyxk/1enHoBble KHCJIO0TBI U UX 00MeEH.

Hcropust OTKPBITHSA U U3y4YEHHS HYKJIEMHOBBIX KUCJIOT. XUMHUUYECKHI COCTAB HYKJIEMHOBBIX KUCJIOT. Xa-
paKTEpPUCTUKA MTyPUHOBBIX M MUPUMHUANHOBBIX OCHOBAHUM, BXOASIIUX B COCTaB HYKJIEUHOBBIX KHCIIOT.
MuHopHbIe (MHOT]a BCTPEUAIOILUECs) TyPUHOBbIE U MUPUMHUANHOBBIE OCHOBaHUS (5-METHILIUTO3UH, 5-
OKCUMETHIILIUTO3UH, 5-OKCUMETHIYpaluil, |-MeTHIUTO3UH | 1Ip.). b,D-pubo3a u b,D-2-nezokcuputdo-
3a B COCTaBE HYKJICMHOBBIX KUCIOT. J[Ba THIa HYKJIEMHOBBIX KUCIOT: Ae30kcupudonykinenHonas (JJHK)
u pudonyxinennosas (PHK). Paznuuusa mexny JIHK u PHK no coctaBy riiaBHbIX 1 MUHOpPHBIX OCHOBa-
HUH, XapaKTepy yIJIeBOA0B, MOJEKYISIPHON Macce, IOKATH3aINH B KJIETKEe U (QYHKIUSIM.
He3zokcupubonykinenHoBas kuciorta. Konmmuectsennoe coaepxkanve JIHK B opranusme u nokanuzanus
ee B KJIETKE (SIp0, MUTOXOHAPUH, XJIOPOILIACTHI, HEHTPUONIH). Jle30KCUPUOOHYKICOTU B - CTPYKTYP-
ueie anementhl JJHK. Hykneornansiii cocraB [IHK; npasuna E.Yapradda. [Tepsuanas crpykrypa JHK.
banku nanueix no nepsuuHoi crpykrype JAHK. [Ipoekt "I'enom yenoBeka" u ero peanuzauus B Poccun,
CIIA, Anonuu. Bropuunas crpykrypa JHK (Monens [Ix.Yorcona u ®@.Kpuka). KomminemenrapHoctsb
MyPUHOBBIX ¥ MUPUMHUIMHOBBIX OCHOBAHHM U €€ 3HaueHue JJisi obecredeHusi OUCupanbHON CTPYKTYPBI
JHK. Tperununas crpykrypa JJHK. CoBpeMeHHbIe npeacTaBieHus o cTpykType rea. OcobeHHOCTH MO-
JEKYJISIPHOW OpraHu3aluy TeHOMa MPOKAPUOT U FyKapHOT.

PubonyxnennoBbie kucinotel, ux knaccudukarms (TPHK, pPHK, MPHK, sPHK). CpaBuuTenbHas xapak-
tepuctuka BugoB PHK no monexynsipHoit Macce, HyKI€OTHAHOMY COCTaBY, JIOKATU3allUU U (PYHKIIHSIM.
[TepBuunas crpykrypa TPHK, paGotsl A.A.baeBa. Bropuunas ctpykrypa TPHK (monens "kneBepHslit
muct"). Tperuunas ctpykrypa TPHK 1o maHHBIM pEeHTI€HOCTPYKTYPHOTO aHAJIM3a KPUCTAUTMUECKHX
npemapaTtoB. Buasl pPHK. MPHK (xapakTepHbie 0COOCHHOCTH, MOJIEKYJISIpHAsT Macca, MPeIIIeCTBEHH-
ku MPHK). Mudopmarnmonnas PHK kak marpuna mist cienududyeckoro 6mocuate3a 06enkoB. SnepHbie
PHK, ux MonekysipHble Macchl U JJoKanu3anus B sape. Bupycusie u ¢aroseie PHK, ycniexu B uccneno-
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BaHMX CTPYKTYphl U GyHKmid. HoBeiil kimacc PHK, perynupyromux akTuBHOCTh (DEpMEHTOB; TTPHOPH-
TeT coBeTCcKUX yueHbIX (A.H.ITetpoBa) B MX OTKPBITHM U U3YUYEHHUH.

[Tytu pacnajga HyKJIEMHOBBIX KHCIIOT 10 CBOOOJHBIX HyKJIeoTua0B. O6MeH Hykieozuadocdartos. Ilytu
UX JECTPYKLUH.

MexaHn3M peakuuu pacnajia: IypUHOBBIX OCHOBAHMM - 10 MOYEBOW KUCIIOTHI, AJIJITAHTOWHA, aJUIAHTOM-
HOBOM KHUCJIOTBI, [THOKCAJICBOW KHCJIOTHI U MOYEBUHBI, MTUPUMHUIMHOBBIX OCHOBaHUH - 10 b-ananuna u
KapOaMUHOBOM KucioThl. KOHEeUHbIE MPOAYKTHI pacriaja MypUHOBBIX U MUPUMUIMHOBBIX OCHOBAaHUM U
MPEJICTABUTENN PA3IMYHBIX KJIACCOB HKUBOTHBIX.

buocunTe3 Hyki€o3ua-, HyKI€O3UJau- U Hykieosuarpudocdaros. OOpa3oBaHHEe MHUPUMHIAHOBOTO
nukia u3 NH;, CO, u acnaparuHoBoi KUCIOTHI B IpUcyTcTBUU AT® npu ydyacTuu COOTBETCTBYIOLIMX
dbepmenTOB. LIMKIIBI peakiuu OMOCUHTE3a MyPUHOBOTO KOJIbLIa U3 INIyTaMuHa, MuiuHa, popmuara, CO,
U acrnaparuHoBoil KucioTsl B npucyTcTBUU AT® npu ydyactuu GepMeHTOB.

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

buocuntes PHK (tpanckpunuus). Ctpoenue, cBoiictBa u Mexanusm aeiictsust PHK-nonumepas. Ilonu-
UcTpoHHBIN Mexanu3M OuocunTe3a PHK. Perynsanus ouocuntesa PHK.

O0MeH OeJKOB.

OOMeH OenKOB M HYKJIEMHOBBIX KHCIIOT Kak sSApo KieTouyHoro mertabonusma. Ilytu pacmaga Genkos.
['maponu3 6enKoB, hepMeHTHI, 00EeCTIEYHBAOIIIE THIPOIH3 OSIIKOB JI0 TMENTHIOB H aMUHOKHUCIIOT.
[TpeBpaiieHrst aMUHOKUCIIOT (peakuuu mo amuHorpymme). IIpeBpaleHnss aMMHOKHUCIIOT (peakuuu Io
kapOokcunpHOM rpymme). [IpeBpamenns aMmuHokuciot (peakuuu no R-rpynme). Koneunsie mpoayKTsl
pacnaza aMMHOKHCIOT. OpHUTUHOBBIN LMKJI. [IepBUYHBIE M BTOPUYHBIE aMUHOKHCIOTHI. 3aMEHUMBIE U
HEe3aMEHUMbIe aMUHOKHUCIOTHL. [Ipon3BoICTBO cUHTETHYECKMX aMUHOKUCIOT B Poccuu. [TpoGiema puk-
calMy MOJIeKyJsipHOro azoTa. IIpo0iemMa CKYCCTBEHHOM MUIIIH.

[TyTn m MexaHM3MBI IPUPOTHOTO CUHTE3a OenkoB. MarpuuHas Teopust 6nocuHTesa 6enkos. Kox Genko-
BOTO CHHTE€3a: UCTOPUS €r0 OTKPBITHS U COBPEMEHHBIE NPEJCTABICHUSA. beCCMBICIECHHBIE KOJOHBI U HX
3HaYEHUS.

OO01me mpeacTaBaeHUs: 0 HEMaTPUUHBIX MEXaHU3Max OMOCHHTe3a OEJIKOB.

YrieBoabl U uX 00MeH.

YrneBoasl, ux pynkuuu in vivo. Knaccuduxanus. Monocaxapuasl: HOMEHKIATypa, KoHpopMmaiuu, Gpu-
3MYECKHE U XUMUYCCKUE CBOMCTBA, IPEICTaBUTENN (prd03a, TIIF0K03a, TAJlakTo3a, MaHHO3a, (PPYKTO3a).
W3omepus: onTuyeckas, KeTo-eHOJIbHAs U KOH(POpPMalMOHHAs (Ha MpUMepe MOJIEKYJIbl INIFOK03bI). ['to-
K032 U €€ POU3BOJIHBIE.

Crnoxuble yraeBoasl. Onurocaxapuabl (ManbTo3a, LENI00103a, JIAKT03a U caxapo3a).
['omononucaxapuipl (Kpaxmal, XMUTHUH, JEKCTpaH). ['erepononucaxapuabl (ruaiaypoHOBas KMCIOTa, Ie-
MapuH).

Pacnan yrieBonos (runponus u pocdoponus). [IpeBpamienns monocaxapuaos. [lyTu pacmana rimroko3o0-
6-pocdara (muxoTOoMHUECcKUit U anoToMuyeckuii). OOMEH TUPOBUHOTPAJTHON KUCIIOTHI (TJIMKOJIN3, Opo-
JKeHue, Apixanue). O01as cxema pacnajaa yriieBoJI0B.

buocunTe3 yrineBoaoB. MexaHu3M NEpBUYHOIO OMOCHHTE3a YIJIEBOAOB B Ipoliecce GOTOCHHTE3a U Xe-
MOCHHTE3A.

ITpeBparieHus yriieBoAoB B IPOLIECCE MUILEBAPEHUS.

JInnuabl 1 ux odmeH.

Jlunmuaer. Onipenenenue, Kraccuukamnus, GyHKIIUA in Vivo.

[TpocTeie unuabl (KUPHBIE KUCIOTHI, HEUTPaJIbHbIE KUPBI, BOCKA, CTEPOUJIBI U TEPIIEHBI): UX CTPYKTY-
pa, buosiornyeckas posib U pazHooOpasue B MpUPOJIE.

CrnoxHble TUMHUIBI (TTUKOIANUIB H (HOCHOTHITHIBT).
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Jlunune! kak amdudunsl. buomeMmOpanbl, ux crpoenue u ¢GyHKuU. Pacnan >KUpoB U KUPHBIX KUCIIOT.
Pacnan creponnoB. Pacniag ClOKHBIX JTUIUIOB.

CuHTe3 )KUPOB U BBICIIUX KUPHBIX KUCIOT. CuHTe3 crepouaoB. Cunrte3 pochonunuaos.

['opmonsl. Ompenenenue, Kiaccu(pUKanus, UCTOYHUKH, POJIb TOPMOHOB B oOMeHe BemiecTB. Ctepou-
HbIE TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, SCTPAINOI): CTPYKTypa U GyHKIMU. MeXaHu3M JeHCTBuUs
CTEPOUHBIX TOPMOHOB.

[lenTuaHble TOPMOHBI (OKCUTOLIMH, Ba30MPECCHH, WHCYIWH): CTpoeHHe M (QYyHKIUH. MexaHu3M maeil-
CTBUS NENTHIHBIX TOPMOHOB.

[Tpoune ropMoHbI (aIpeHaTuH, TOPMOHBI IIUTOBUAHOMN Kee3bl: TUPOKCUH U TPUUOATUPOHUH, IPOCTa-
rnanauHel). HeliporopMonsl: sHA0pQHUHbI 1 dHKeQanuHbl. [IprMeHeHne ropMOHOB.

buonoruueckoe okucieHue.

Onpenenenue noHsTus "Ouonorndyeckoe okucieHue". Mcropust pa3BuTHs NpeACTaBICHUNH O OHOJIOTH-
YECKOM OKHCJICHHH: Teopusi akTuBUpoBaHus kuciopona K.Illenbaitna, nepexucHas teopus A.H.baxa,
pabotel B.W.ITannaauna, B.A.DHrensrapara, cOBpeMeHHbBIE MPEACTABICHUSI O OMOJIOTHYECKOM OKHUCIIC-
HUU.

Knaccugukarus npoueccoB OMOJOTHUECKOT0 OKUCIEHUS. [[Ba THIIa OKCHIOpEayKTa3 B KIETKeE: a) obec-
MEYHMBAIOIIMX JECTUAPUPOBAHKE CyOCTPAaTOB U Mepeayy aTOMOB BOJIOPO/A U JIEKTPOHOB Ha KUCIOPOI U
JpyTUe aKLUEenTopbl, 0) KaTaTU3UPYIOMIUX PEAKIIMK HEMTOCPEICTBEHHOTO BKIIIOUEHHS B CyOCTpaT KHCIIO-
pojia (OKCUreHa3bl U THIPOKCHIIA3bI).

ConpsixeHne OMOJIOrHYECKOro oKuciaeHus ¢ dpochopumupoBanueM. OCOOEHHOCTH CTPOCHHS JIbIXaTelb-
HOM 1IenH y MpoKapuoT U 3ykapuoT. CoBpeMeHHbIE MPEACTABICHUS O KOMIIOHEHTAaX JIbIXaTeIbHON LIenn
MHUTOXOHIPUH.

buonoruueckoe okucieHNe B MPOIIECCe IBOIOLNN KUBBIX OPTaHU3MOB.

Bonnsiii u MunepanbHbiii 0oMeH. CoaiepkaHue U pacrpeielieHue BOAbl B OpraHu3Me U KIIETKe.
CocrosHue Bo/bI B TKaHIX. Perymnsaius BoqHoro oomMeHa.

VYyactue MUHEpaJIbHBIX BEUIECTB B (DOPMUPOBAHUH TPETHUHOW M YETBEPTUYHOH CTPYKTYp OHOMOIMME-
poB. ®epMmeHTHI-MeTamonpoTennbl. Monsl Metamios (Mg?*, Mn?*, Zn?*, Ca?"), ux poib B BO3HUKHOBE-
HUH (pepMEHT-CyOCTPAaTHBIX KOMIUIEKCOB. MUHEpalbHbIE COETMHEHUSI U X POJIb B 0OMeHe OEJIKOB, Hy-
KJIEMHOBBIX KUCIIOT, YTJIEBOJIOB U JIUMTUIOB.

OOMeH MUHEpaJbHBIX BellecTB. bBuoHeoprannueckas XumMmusi, ee mpoOIeMbl U EPCIIEKTUBBI Pa3BUTHSL.
B3aumocBsi3b 1 peryssius oOMeHa BelecTs.

OO011me MonoXKeHus 0 B3aMMOCBSI3M 0OMEHA BEIIECTB B Opranusme. B3auMocBsa3b 0OMeHa HyKJICHHOBBIX
KHCJIOT U OEJIKOB.

[TepBUYHOCTh BO3HUKHOBEHHS OCITKOB M BTOPUYHOCTH IOSIBICHHUS HYKJICHHOBBIX KHCIOT B Ipolecce
pPa3BUTHS )KUBOU MATEPUH.

B3anMocBs3p 0OMEHa HYKJICHHOBBIX KHCIIOT U YTJIEBOIOB.

B3aumocBsi3p 0OMeHa HyKJIEHHOBBIX KUCIIOT U JIUIHJIOB.

B3anMocBs3p 0€IKOBOTO U YriIeBOAHOr0 oOMeHa. Poib MMPOBUHOTPAaTHON KUCIOTHI B OCYIIECTBICHUU
nepexojia oT yIriIeBOJ0B K OenkaM u 00paTHO. B3anMocBsa3p 0OMeHa OSJIKOB | JIUITHIOB.

B3aumocBs3bp 0OMeHa YIJIeBOJOB U JUMHIOB, POjib aneTi-KoA B 3Tom mporecce. OOMEH BEIIeCTB Kak
eNHOE 1IeJI0e.

YPOBHU PEryssiliuM >KU3HEHHBIX MPOLIECCOB B )KMBOM MPUPOE: META0OIMTHBINA, OMEPOHHBIN, KIETOU-
HbI{, OpPraHU3MEHHBIN, TOMYJISIIUOHHBIN.

5. O0pa3oBaTesibHbIE TEXHOJIOTHU
HpI/I pean3anuu JUCHUILINHBI «buoxumusa u MOJICKYJISIpHAaA GI/IOHOFI/IH» HCIOJIB3YKOTCA CICAY-
Io1Me 00pa3oBaTeIbHbIE TEXHOJIOTHU:
- pEUTHUHTOBasi TEXHOJIOT U,
- pelIeHre CUTYallMOHHBIX 3a/1a4 NP BHIMOJIHEHUH J1a00paTOPHOTO MPAKTUKYMa;
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- rpynmnoBas pabora;

WudopmaninoHHble TEXHOJIOTHH, UCTIOIB3yEeMbIe IMPU OCYIISCTBICHUN 00pa30BaTEIIBHOTO MPOIIeC-
ca Mo AUCLMUILINHE:

- TEXHOJIOTHH CMEIIAHHOTO 00y4YeHUs (YTCHUE JICKIHiA, B TOM YHCJIe C MCIIOJIb30BAHHEM MYJIbTH-
MEIUHHBIX TMpe3eHTanui; ucnoib3oBanue JMOC «Mol yHUBEpCUTET» NMpU paboTe HaA JTOMAITHUMHU
3a/IaHUSIMU).

6. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOAATEILHOIH padoThl 00y4arommuxcst

CamocTosTenbHas paboTa 00y4aroImuxcsl HampapieHa Ha YIIIyOJIeHHOE CaMOCTOATEIbHOE U3yde-
HUE OTJICJIbHBIX Pa3/IeNIOB U TeM paboueil mporpaMMBbl, OHA IIPOXOIUT B (hopMe U3yUSHHS TEOPETUIECKO-
ro Marepuaia (JeKUuui, peKOMEeH/I0BAaHHOW JINTEPATYpPhI, B TOM UUCJIE U CAMOCTOSTEIBHOIO MOMCKa Ma-
TEepHaJoB B I1o0ansHOM cetH, Bkimodas JBbC). CamocTosrensHas paboTa 00y4Jaronuxcsi BKIIOYAeT pa-
00Ty ¢ yueOHO-MeToIMYecKOr uTepatypoit (cMm. pasaen 8, Ne 1, qoctyn obecreueH Ha caiite OuMOIMO-
teku BI'Y u B DUOC «Moii yHUBEpPCHTET»), ¢ HAYYHBIMH NIEPUOINIECCKUMHU H3IaHUSMH 110 OMOXHMHH,
a takke ¢ pecypcamu OBC (37eKTpOHHO-OMOIUOTEYHONW CHCTEMBI) C LIETBI0 BBIMOJIHEHUS AOMAITHUX
3aJjaHMii, TIOJArOTOBKM OTYETOB IO JIAOOPATOPHBIM PabOTaM MPAKTHUKyMa, MOATOTOBKU K KOHTPOJIHHBIM
paboTam U SK3aMeHy.

7. XapakTepHCTHKA OLEHOYHBIX CPEeICTB /ISl TeKYlLIero KOHTPOJIsl yCleBaeMOCTH U MpoMe-
“KYTOYHOM aTTeCTAIHMH 00YYAKIIUXCS MO TUCIHUTLTHHE

Texymuit (peUTUHTOBBIN ) KOHTPOJIb KAYECTBA 3HAHUH 10 TUCIUIIINHE OCYIIECTBIsETCS B hopMe
JTUKTaHTa [0 aMUHOKHCIIOTaM, 5 MHUChMEHHBIX KOHTPOJBHBIX paboT u oTueToB Mo 10 maGopaTopHBIM
pabotaM. /IUKTaHT OIEHWBAETCS MAaKCUMYM 5 PEUTHHTOBHIMHU OaylylaMu. 3a KAyl KOHTPOJIBHYIO pa-
00Ty 00yyaromuics MOIy4aeT MaKCUMyM 8 PEUTHHIOBBIX OAJJIOB, 332 CAAaYy OTYETA IO BBHIOJHEHHOM
nabopaTopHoi pabote — MakcumyM 1,5 6amna. [Ipeaxycmorpensl 6oHycHBIE Oamutbl: o 1 6amty 3a Kax-
JIYI0 U3 5 CAaMOCTOATENBHBIX (JOMAIIHUX) Pa0oT.

Jlomyck K pK3aMeHy MOJydaroT o0yJaronumecs, HabpaBiiue He MeHee 35 0auioB.

DK3aMeH MPOBOAUTCS B yCTHOU (popme. DK3aMEHAIIMOHHBIN OTBET OIIEHWBAeTCs U3 pacyera B 40
0aJIJIOB, KOTOPBIE CYMMHUPYIOTCS ¢ OayutaMu, HaOpaHHBIMH 3a cemecTp (MakcumanbHO — 100 pedTuHro-
BBIX 0aJlIOB).

[[Ixana oueHku:

Menee 50 0anioB — «HEYAOBIETBOPUTEIHLHOY,

50-69 6a1T0B — «yAOBIETBOPUTEIHHOY,

70-85 6annoB - «XOpoLIo»,

BbIIIe 86 OANIOB — «OTITUYHON.

8. YueOHo-meTonnueckoe u HuHGOpMANHMOHHOE 00ecredyeHue TN CIUTIINHbI
OcHoBHast MTEpaTYpa
1. Kycrosa T.I1., Kouerosa JI.b. [IpakTukym mo Guonornueckoil xumuu. YdeOHoe nocooue. MiBaHoBo:
W3n-so WUBlY, 2-e wusa., wucnp. u pom., 2010; 3-e wu3n., wucop. u gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova _2014.htm/info
2. Illampaes, A.B. buoxumus: yuebnoe nocodue / A.B. IllampaeB; MunucTepcTBO 00pa3oBaHus U Hay-
ku Poccuiickoit @eneparnu, OepepanbHoe TOCYAApCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEKIe-
HHUE BBICHIErO MpodeccruoHanbHOro oopazoBanus «OpeHOYPrcKkuil rocy1apCTBEHHbBIN YHUBEPCUTETY. -
OpenoOypr: ory, 2014. - 186 c.: ui., CXeM. - bubnuorp.: c 167.
http://biblioclub.ru/index.php?page=book&id=270262
3. bapeimieBa, E. [Ipaktudeckue ocHoBbI Onoxumun: ydebHoe nocobue / E. bapeimera, O. bapanoga,
T. 'amOypr; MunuctepcTBo o0pazoBanus U Hayku Poccuiickoit @enepanmu, denepanbHoe rocyaap-
CTBEHHOE OI0/KETHOE 00pa30BaTeNbHOE YUYPEkKJACHHUE BBICHIETO MPOPECCHOHATBHOIO 00pa3oBaHUs
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«OpeHOyprckuii Tocy1apcTBeHHBI yHUBEpCUTET». - OpenOypr: OI'Y, 2011. - 217 c.; To xe [Dnek-
TpoHHBIH pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=259197
4. bapeimieBa, E. Teopetuueckne ocHOBBI Onoxumuu: ydebHoe mocoodue / E. bapsimesa, O. bapanosa,
T. 'amOypr; MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoii @enepannu, ['ocynapctBenHoe 00paso-
BaTeIbHOE YUPEKJIEHHE BBICIIETO MpodecCHoHambHOro o0pa3oBaHus «OpeHOyprcKuil rocynapcTBeH-
HBIN YHUBEPCUTETY. - OpenOypr: ory, 2011. - 360 c. -
URL: http://biblioclub.ru/index.php?page=book&id=259198
JlonoJIHUTEeIbHAS JTUTEPaTypa
1. I'pumenkoBa, T.H. HykiennoBeie kucnotel: yueOHoe mocoodue / T.H. I'pumenkona, T.B. Uyiikona,
E.A. lllep6akoBa. - KemepoBo: KemepoBckuii rocymapctBenHbiii yausepcurer, 2009. - 90 c. - [Dnek-
TpoHHBIN pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=232492
2. Inakynos, B.K. OcHoBbl sH3uMONOTHH: YueOHOe ocodue / B.K. Ilmakynos. - M. : Jloroc, 2002. -
127 c. - [DnextponnsIii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=84687
3. [nakynos, B.K. OcHoBbI 3H3UMONIOTHH: YueOHOE TTocobue / B.K. [TnakynoB. - Mockga: Jloroc, 2002.
- 127 c. - [Dnexrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84687
Pecypchl nuH(pOpMaIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEpHET):

Cucrema »5IEKTPOHHOM MOAJNEPKKH oOOpa3oBareiabHOro rmpouecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru

[Tpodeccrnonanbhbie 6a3bl JaHHBIX U HHPOPMAIIIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YuuBepcurerckas Oubmuorexa onnain» www.biblioclub.ru

OnekrponHas oudmuorexa UBI'Y _http://lib.ivanovo.ac.ru

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

[TporpammHuoe obecrieueHue: omneparmonHas cucreMa Microsoft Windows, makeT oucHBIX Tpo-
rpamm Microsoft Office, marepHeT-0pay3ep Yandex Browser.

9. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne TUCHUNIHHbI

VYyeOHbBIC ayAUTOPHUH:

- 1711 IPOBEJICHHSI 3aHSATUH JICKITMOHHOTO THITA ¢ KOMILJIEKTOM CIEIIMAaTU3UPOBAHHON yueOHOH Me-
0enmu M TeXHUYECKUMHU CPEJICTBAMH OOYYEHUS, CIY>KAIlUMH JJII TIPEeIOCTaBlIeHUsT yueOHo uHpopma-
UK OOJIBILION Ay TUTOPUH;

- 17151 IPOBEJICHUS 3aHATUN CEMUHAPCKOTO THUIA, KOHCYJIbTAIM, TEKYIIEr0 KOHTPOJISI U IPOMEXKY-
TOYHOM aTTeCTAllMU ¢ KOMIUIEKTOM CHEIUAIM3UPOBAHHON y4eOHOW MeOenu U TeXHHYECKUMHU CPECTBa-
MU 00yUYEHUS;

JlaGopaTopus, ocHaleHHast 1a00paTOPHBIM 000PYAOBAaHHEM, KOMILJIEKTOM CIIEHUAIN3UPOBAHHON
y4eOHON MeOeIN U TEXHUYECKUMH CPEJICTBAMH O0yUYCHHUS.

[TomemeHne UIsi CaMOCTOSITENILHOW pPa0OTHI, OCHAIICHHOE KOMILIEKTOM CHEIHATU3UpPOBAHHON
y4ueOHOl MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYEHUsT K ceTu «MHTepHeT» n
obecrnieuennem nocryna B DUOC.

JleMoHCcTpaliMoHHOE 000pYI0BaHKUE U YUeOHO-HATJIHbIE TOCOOUS ISl 3aHATUHN JIEKIIMOHHOTO TH-
na, 00eCreunBaIINe TEMATHIECKUE HIUTIOCTPALMU: JEeMOHCTPAIIMOHHOE 000pyI0BaHKHe (MOJEIH, MaKe-
ThI, DJICKTPOHHBIE TOCOOUS (TIPE3EHTAIIMH), MeYaTHBIC TOCOOUs (TaOIHUIIbI, ITAKATHI, CXEMBI )
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OcHoBHas npodeccruoHaibHas 00pa3oBaTeIbHas MporpaMma
06.03.01 buonorus
(buoskomnorus u GuopazHooOpasue)

ABTOpBI pado4eil NPOrpaMMbl AUCUUIIJIMHBI:
mupextop nuncturyra MUTHEH, nipod., n.x.H. Kycrosa T.I1.
npod., mo1l., 1.X.H. Kouerora JI.b.

[Iporpamma paccMOTpeHa 1 yTBEpXK/IeHa Ha 3aceJaHny Kadeapsl pyHIaMeHTaIbHON U MPUKIaJHOM
xumu 29 asrycra 2025 r., mporoxoia Ne 15

[TporpamMma oOHOBIIEHA

MIPOTOKOJI 3aceianust Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBoautens OI1
(moanuce)
ITporpamma oGHOBIIEHA
IIPOTOKOJI 3aceianust kadenpsl No OT « » 20 T
CoruacoBaHo:
PykoBoautens OI1
(moanuce)
[Iporpamma oO6HOBIIEHA
MIPOTOKOJI 3aceanus Kadeapsl No OT « » 20 T

CornacoBaHo:
PykoBoautens OI1

(moanuce)



