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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 B1-2 cemecTpax TUCHUIUIMHBI « XUMHUSA» U SBISETCS €€ JIOTHYECKUM MPOOJIKEHH-
€M, OH 3HaKOMHT O0OyYalOMIMXCsl ¢ 0COOCHHOCTSIMH CTPOCHHMS, CBOMCTB M MPEBPAILICHHH OPraHUYECKUX
coelMHeHui, 00pasyrolux kuByto Mateputo. [lapannensHo oOyuaromumcs unraercs Kype «L{utomorus
Y TUCTOJIOTHS», U TIEPECEKAIOIIUECS MMOHATUS 3TUX JUCHUIUIMH JOTOJIHSIOT JAPYT APYTra.

J1st ocBOeHMSI JaHHOW AUCUMILTUHBI 00y4atOIIUNCS JOKEH:

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

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

ViMeTp HaBBIKH BBITIOJIHEHUS J1a0OPATOPHOTO SKCIIEPUMEHTA [0 OPTaHUYECKOW XUMHUH.

OcBoeHMe TaHHOW TUCIMILIMHBI HEOOXOAUMO JIJIsl U3yUeHUs AUCUUIUINH «MUKpOOHOIOTHS U BU-
pycosiorus» — 5 cemectp, «buorexnonorus» — 5 cemectp, "['eHeTnka u cenekuua" — 6 cemectp, «buo-
¢dusuka» — 7 cemecTp.

3. [InaHupyeMble pe3yJbTaThl 00yUeHHs MO TUCIUTLIHHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOCHUU AUCUUIUIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIETeHIIMU B cooTBeTcTBUU ¢ DI'OC
BO no nanHOMY HamnpaBJIEHUIO MOJTOTOBKH:

0) obmenpodeccuonanpabie (OITK):
OIIK-2:CriocobeH npuMEHSTh MPUHIUIIBI CTPYKTYPHO-QYHKIIMOHATBHOW OpraHU3alluy, UCTIOIb30BaTh
dbusnoNornuecKre, MUTOIOTUYECKUE, OMOXUMHUYECKHEe, OMOMU3NYECKUE METOIbI aHaIH3a JIsl OIICHKH U
KOPPEKIIMH COCTOSIHUS )KUBBIX 00BEKTOB M MOHUTOPUHTA CPEbl HX OOUTaHUS;
OIIK-3:CrniocoGeH NMpUMEHATh 3HAHME OCHOB 3BOJIIOLIMOHHON TEOpPUH, HCIOJIB30BATH COBPEMEHHBIC
NPEJCTAaBICHUS O CTPYKTYpHO-(OYHKIIMOHAJIFHOW OpraHW3allMd TE€HETHYECKOH IPOrpaMMbl JKUBBIX
00BEKTOB U METO/bI MOJICKYJISIPHON OMOJIOTUY, TCHETUKH ¥ OMOJIOTHH PAa3BUTHS IS UCCIEIOBAHUS ME-
XaHU3MOB OHTOT'€HE3a U (IIIoreHe3a B MPOeCCHOHATLHON A TEIIEHOCTH;
OIIK-5: Cniocoben nmpuMeHsITh B PO(hEeCCHOHATBLHOM JIeATEIHPHOCTH COBPEMEHHBIC MPEICTABICHUS 00
OCHOBaX OMOTEXHOJIOTUYECKUX W OMOMEIUIIMHCKUX MPOU3BOJICTB, TCHHOW MH)KEHEPUH, HAHOOMOTEXHO-
JIOTUH, MOJICKYJISIPHOTO MOJICTTUPOBAHUS;

3.2. llepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHHUS MO JMCUUILIUHE, COOTHECEHHBIX ¢ (op-
Ml/lpyeMblMl/I KOMIIETCHIIUAMMU

B pe3ynbraTe 0CBOSHUS AUCHUTUTHHBI 00YUYaIONTHIICS TOJDKEH:

3HaTh:
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v\ XHMHYECKYIO CTPYKTYpY OHMOMOJMMEPOB: OEJIKOB, HYKJIEHHOBBIX KHCJIOT, MOJMCAXapHI0B; YPOBHU

OpraHM3ali MaKpOMOJIEKYJI U METO/IbI onpezeneHus ux crpykrypsl;(OIIK-3)

0CcO0EHHOCTH QYHKIIMOHUPOBaHUS (DEPMEHTOB KaK TUITUYHBIX OrokaTanmu3aTopos; (OITK-5)

OCHOBHBIE peakIui aHaboiIM3Ma W KatabosiM3Ma Ha NMpUMeEpEe BHYTPUKIETOYHOTO MHIICBAPEHHUS,

kierouHoro aeixanus; (OI1K-2)

v OCHOBHBIE NPUHIUIBI MaTPUYHOIO CHUHTEe3a OuomnonumepoB: pemmkamuu JIHK, Tpanckpumimw,
tpancsiuu.(OI1K-3, OITK-5)

YMers:

v IpPUMEHSTH 3HAHWE OCHOBHBIX (DU3HYECKHX M XHUMHYECKUX 3aKOHOB MPH OOBACHEHHH MEXaHHU3MOB
xusHenestenbHocty; (OIIK-2, OITK-5)

v BOCIPOHW3BOINTH XMMHUUYECKYIO CTPYKTYPY OHOIIOJIMMEPOB U COCTABIISIONIMX MX MOHOMEPOB, XapaK-
TEpU30BaTh THIIBI CBSI3€H, 00ECHEUMBAIOIIMX YPOBHEBYIO OPTraHU3AIMIO OEJIKOB M HYKJIEHHOBBIX
kucnoT; (OIIK-2, OIIK-3)

v 0XxapakTepu30BaTh (PAKTOPHI, BHI3BIBAIOLINE JeHATYpanuio ouomnoaumepos. (OI1K-2)

ViMeTh HaBBIKH HCIOJIb30BAHUS METOJUK KaYeCTBEHHOI'O U KOJUYECTBEHHOI'O aHAlM3a OCHOBHBIX

KJIACCOB OMOJIOTMYECKH 3HAYUMBIX OPraHUYEeCKUX COCAMHCHUM, BBIICICHHBIX U3 MPUPOIHOTO MAaTEpH-

ana.(OIIK-2)

<]

4. O0beM U copep:kaHue JUCHUILITHHBI

O0BbeM AUCIUIUIMHBI COCTABJISET 5 3a4eTHBIX eauHMIL (180akaeMUYECKUX YacoB).

4.1. Coaep:xanne TUCUMIVIMHBI IO pa3aesnaM (TeMaM), COOTHECEHHOe ¢ BUIaMH U TPYA0eMKO-
CThI0 3aHSITHI JIEKIIMOHHO-CEMUHAPCKOI0 THIA

OO0beM MHOW KOHTAaKTHOM pabOTHl M CaMOCTOSITEIBHOW PabOThI 00yYaromerocs mo JUCIUTIINHE
yKa3aH B y4eOHOM IJIaHe 00pa30BaTEIbHON POTPAMMBIL.

Ne Buael 3ansatuit, ux- @DOpMBI TEKYILETO
/1 Paznens! (Tembr) = 00BeM KOHTPOJIS yCIIEBAEMOCTHU
UCIUAILINHBI 3
§ 3ausTus 3ausTus ce- DOopMbI POMEKYTOIHOH aT-
JIEKIIHOH- MUHapCKOT O TeCTalun
HOT'O THUIIA THIIA
1. | [Ipenmer OMOXMMHH, €€ MECTO B 3 2 -
CUCTEME €CTECTBCHHBIX HayK. Xu-
MUYECKHIl COCTaB JKUBBIX Opra-
HU3MOB.
2. | AMHUHOKHCIIOTHI U O€JKHU 3 2 6 JIMKTaHT,
mnabop. Konrpomnbnas padora,
3aHATHC 1 9 Gryera mo 1a6OPATOPHBIM
paboTaM
3. | depmeHTHI, KOPEPMEHTHI U BUTaA- | 3 4 6 KonTponbHast pabora,
MHHBI 11abop. 2 oryeTa Mo J1a60paTOPHBIM
3aHATHE paBoTam
4. | IlonsiTue 06 0OOMEHE BEIIECTB B 3 2 3 DKCIPECC-0IPOC
KHBBIX Oprann3Max. OCHOBBI nabop.
OMODHEPIEeTHKM. 3aHsITHE
5. | HykneuHoBbI€ KUCIOTHI 3 8 8 KonTponbhast pabora,
mabop. Otuet o nmabopaTopHOi
3aHSITHE paGoTe
6. | OOMeH 6eTKOB U HYKJIEHHOBBIX 3 2 3 Ortuer 110 1a6opaTopHOM
KHUCJIOT nabop. paboTe
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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 COEPKAHUA TUCHMILINHBI M0 pa3enam (TeMmam)
Beenenue.
[Ipenmer 6HOXUMHUM, €€ MECTO B CHCTEME €CTeCTBEHHbIX HayK. Mcropus pazButusi Ouoxumuu. Poib
OTEUECTBEHHBIX YYEHbIX B pa3Butuum Ouoxumuu (pabotel A.H.benosepckoro, A.E.bpaynumireiina,
A M. lanuneBckoro, M.B.Henukoro, B.C.I'yneBuua, A.H.baxa, A.B.[lanmnanuna, A.M.Onapuna,
B.A.Durensrapara, A.A.baeBa, A.C.Cnupuna, C.E.CeBepuna). KpynHble OMoXxuMHuyeckue IEHTPHI B
Poccuu. 3Hauenne OMOXMMHUU JJIST pa3BUTUSL OMOJIOTUH, MEAUIIMHBI, CEICKOTO XO3sIiCTBAa M MPOMBIII-
JICHHOCTH MO TepepaboTKe pPacTUTENbHOTO U dKUBOTHOT'O CHIPHSI.
CraTtuueckas, AMHaMuueckass M (QyHKIuoHanbHas Ouoxumus. OOmmas Onoxumusi, ee mpeaMeT U 3a1a-
yy. XapakTepUCTHUKa pa3JesioB OMOXUMHYECKON HayKH: OMOXUMUM JKUBOTHBIX, PACTEHUM U MUKPOOP-
TraHU3MOB, MEIUIIMHCKOIN M BeTepUHAPHON OMOXMMHUM, TEXHHUYECKOH OMOXMMHUU, CPAaBHUTEIBHON OHO-
XUMHH, KBAHTOBON OMOXUMUU, OMOXMMHYECKON T'€HEeTHUKHU, MOJIEKYJIIPHOU OMOJIOTHH U JIp.
XuMHYECKUI cocTaB OpraHn3MoB.IIoHATHE 0 MAaKpo-, MHKpPO- M yJIBTPaMHKPOIIEMEHTaX. 3aKOHOMEP-
HOCTU PACIpPOCTPAHEHUs AJIIEMEHTOB B XUBOU MpHpoje. 3aBUCHMOCTb MEXAy OHOJIOTMYECKOH POJIbIO
AJIEMEHTOB U UX MOJIOXKEHUEM B nepuoandeckoit cucreme J[.M.Menneneesa.
XapakTepuCcTUKa OCHOBHBIX KJIACCOB XMMHUYECKUX COCJUHEHHH, BXOASIIUX B COCTAB KMBOW MAaTEpHH.
Copnepxanue 0€IKOB, HYKJICMHOBBIX KHCJIOT, YIJIEBOAOB, JHUIUIOB, MUHEPAJIbHBIX BEILECTB U JIPYIHX
COEIMHEHUN B opranusMe. llnacTudyecknue M >HEPreTUYECKUE BEILECTBA.
beakn.
Pounb OenkoB B MOCTPOECHUH KUBOM MAaTEPUH U MPOLIECCaX )KU3HEAEATEIbHOCTU. DJIEeMEHTapHbIA COCTAB
Oenka. MeTonbl BbleneHUsT OEIKOB M3 OMOJIOTMYECKOro MaTepuana. MeTtoabl (ppakiMOHUPOBaHUS
OEJIKOB: BbICAJIMBAHUE, OCAXKJICHUE CIHPTOM, OCaXJACHHE MOHAMHU TSKENIbIX METAJIOB, 3JeKTpodopes
(>kuaKoCTHBIN, Ha Oymare, B Oioke arap-arapa u I[IAAI'), xpomarorpaduyeckue MeTobl (HOHOOOMEH-
Has, rejb-lipoHUKaromas u appunHas xpomatorpadus). CriocoObl OUUCTKH OETKOBBIX MPENnapaToB OT
HU3KOMOJIEKYJISIPHBIX MIPUMECEH: AUaIN3, IEKTPOAUAIN3, KPUCTAIUIU3ALUS, TeIb(QUIbTpaLs U yIbTpa-
¢unbTpanus.
MornekymsipHas macca OenkoB. [ToHATHE 0 XUMUYECKOM U (PU3NYECKOM 3HAUEHUSAX MOJIEKYJISpHON Mac-
cbl O0enkoB. MeTo/bl onpeieneHns MOJIEKYJIIpHOW Macchl OENIKOB: IPaBUTALIMOHHBIN (YJIbTpalleHTpUuQy-
TMPOBaHUE),yIbTPadUIbTPALUOHHBIN, TeIbQUIBTPAMOHHBIN, 371€KTPO(POpEeTHIECKUH (110 TOPMOKEHHIO
npobera B 6mokax [TAA pa3nmu4HON KOHIIEHTPALWHU), XpoMaTorpaguuecKuil (TOHKOCIOWHAs XpoMaTo-
rpacus).
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. AMUHOKHCIOTH D- u L-pana. Ontuueckas akTUBHOCTh aMUHOKHC-
JOT. 3aKOHOMEPHOCTH COJEpKaHUsI aMMHOKHUCIIOT B Oenkax. [IpupojHble menTuabl: KapHO3MH, INIyTa-
THOH, OKCUTOIIMH, Ba30MpPecCuH U Jp. AMPOTEPHOCTh M PEAKIIMOHHAsI CIIOCOOHOCTh OenKoB. M303IeK-
TPUUYECKOE COCTOSIHUE OEJIKOBOM MOJIEKYJIBI.



OcHoBHas npodeccroHanbHass 00pa3oBaTeNbHAS IPOrpaMMa
06.03.01 buonorus
(buoxumus u Gusnonorus)

Crpykrypa 6enkoBoit Monekyibl. Paboter A.S. JlanmneBckoro u O.@wumepa. JlokazaTenbCcTBa MOTUTICTI-
TUJHON Teopuu cTpoeHust Oenka. [lepBuuHast cTpykrypa O6enkoB. OnpeneneHne aMUHOKHUCIOTHOM MO-
CJIeIOBATEeNIbHOCTH MOJHUIENITUIHBIX 1ernel (o0mue npencrasienus). KoMmbeiorepHble 0aHKH JaHHBIX O
NEPBUYHBIX CTPYKTYpax 0enkoB. CBsA3b MEPBUYHON CTPYKTYPHI U (YHKINH MENTHAOB U OEJIKOB (Ha TpH-
Mepax OKCUTOIMHA, IuToXpoMa C, HOpMaIbHBIX U MATOJOTUYECKUX FE€MOTIIOOMHOB).

Bropuunas crpykrypa 6eskoB. [lonstue 00 a- u b-konpopmanusx mnonunentuanon enu. [lapamer-
pBl @-Criupaiy MONUNEnTHIHON Henu. CHilbl, YASpKHUBAIOIIUE MOJIUIENTHIHYIO 1IeMb B a-KOHpOopMa-
nuu. Bropuunas ctpykrypa 0enkoBoi MoJieKyJibl. [ToHsTHE O CBEPXBTOPUYHOM CTPYKType Oenka u J0-
MEHax.

Tperuunasi cTpykrypa O0enkoB. THIBI CBs3€H, 00ECIIEUYNBAIOIINX MOJICPKAHUE TPETUIHOU CTPYKTYPHI
0eIKoBOM MOJIEKYJbI. JIMHAMUYHOCTD TPETUUHON CTPYKTYPHI OEIKOBOI MOJIEKYJIBI.

YerBepTruHas cTpykrypa O0enkoB. CyObeMHHIIBI (IPOTOMEPHI) M SMUMOJIEKYIbI (MyabTUMephI). KoH-
KPETHBIE IPUMEPHI YETBEPTUUHON CTPYKTYPHI O€NKOB (MHCYJINH, TeMOTIIO0MH U /1p.). THIbI CBSA3EN MeX-
Iy cyObeUHHUIIAMU B SITUMOJIEKYJIE.

Henarypanus u peHatypauusi 6enxos. [lonstue o HatuBHoM Oenke. Homenkiatypa u kiaccupukanus
oenkoB. Knaccudukanust mporernHoB 1o popme 0eTKOBOH MOJIEKYJIIbI, TPOUCXOXKICHUI0, aMUHOKHCIIOT-
HOMY COCTaBY, PaCTBOPUMOCTH, OMOIOTUYECKON aKTHBHOCTH.

DepMeHTHI.

Hctopuss OTKpBITHS W u3y4deHUs (epMeHTOB. PaboThl oTedecTBEeHHBIX Yy4eHbIX (A.S.JlanuneBckoro,
W.I1.ITaBnoBa, B.A.Durensrapara, A.E.bpayHmireitna u 1p.) B 3T0it 001acTH.

Kartanutnueckas (pepmenratuBHast) GyHKIMS OenkoB. UYepThl CXOACTBA M pa3ivyuil B 1eHCTBUU OHO-
KaTtanu3aTopoB ((PepMEHTOB) M KaTaIM3aTOPOB MHOM MPHUPOLL. Pollb (hepMEHTOB B SBICHUSIX KU3HEIC-
ATEJIbHOCTU. bUOIOrnyeckuii KaTanan3 Kak KOOIIEpaTUBHBIN IIPOLIECC, 3aIIPOrPAMMHUPOBAHHBINA BO BpEMe-
HU U IPOCTPAHCTBE.

Crpoenne pepmenToB. OIHOKOMIIOHEHTHBIE U JIByXKOMIOHEHTHbIE (PepMEHThl. AMUHOKHUCIOTHBIE pa-
JUKajbl aKTUBHBIX LIEHTPOB (hepmeHTOB. [loHATHE O CyOCTpaTHOM U aNIOCTEPUUYECKOM LIEHTPAaX B MO-
aexyse ¢pepMmenTa. BzanmoaelcTBIe epeUnCIEHHBIX IIEHTPOB B Mpolecce (PepMEHTAaTUBHOTO KaTalu3a
(mnHaMugeckas Mojenb pepmenta). Amtoctepudeckue 3G (HEeKTophl (AKTUBATOPHI U HHTHOUTOPHI).
Mexanusm aeiictBust pepmentoB. ES, ES' u EP-koMmuiekcbl, X pojib B MOHMKEHUH SHEPreTUYECKOIO
Oapbepa peakuuu. OuU3HUECKUil CMBICT (PEPMEHTATHBHOTO KaTaJIH3a.

CkopocTh (hepMEHTAaTUBHBIX peakiuii. DakTopkl, BIUAIOLIME HA CKOPOCTh (KOHIEHTpanusa pepMeHTa U
cybcrpara, Temneparypa, pH cpenbr). Uaru6utopsr ¢pepmenToB (oOpatumbie U HeoOpaTumbie). KoHKy-
PEHTHOE U HEKOHKYPEHTHOE TOPMOKEHHE ACUCTBUS ()EPMEHTOB.

Knaccudukanus pepmeHTOB, €€ NMPUHIUIBI U COBpeMEHHOEe cocTosiHue. HoMmeHkiatypa (hepMeHTOB.
Iudpsr pepmenToB. OCHOBHBIE KIacChl (EPMEHTOB: OKCHIOPENYKTa3bl, TpaHC(epasbl, FUIPOIa3bl, JIU-
a3bl, U30Mepasbl, JIUTasbl (CHHTETa3bl). OO0IIas XapaKTEPUCTHKA KIIACCOB.

Jlokanuzauus ¢epmentoB B kietke. Ilpumenenne ¢pepmentoB. KopepMeHTH U MPOCTETUUYECKHUE TPYTI-
TTBL.

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

XKupopactBoprmbie BUTaMUHbL. Butamun A (peTuHo). XMMHYECKOe CTPOCHHE BUTAMUHOB A U Aj, X
reoMerpuueckue nzomepsl. Butamunsl D, (kanbuudepon), D, (aprokansiudepon), D; (xonexanbuude-
poi). XuMHuecKkasi CTpyKTypa BUTAMUHOB, X pojb B (pocopHO-KanblimeBoM oomene. Butamun E (To-
ko(epoi). YuacTie ero B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX Mpoueccax. Buramun K (¢pumioxuHon),
€ro OTHOIIEHHUE K CHCTeMe CBepThIBaHUs KpoBH. Bukacos. Butamun F (koMIuiekc HEHACHIILIEHHBIX XKHP-
HBIX KHCJIOT).

BonopactBopumMble ButamuHbl. Butamun B; (TMaMuH), XumMHueckas MpUpoJia U MEXaHU3M JeHCTBUS.
Buramun B, (pubodnaBun), ero ctpoeHue U yd4acTue B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIX.
Burtamun B; (maHtoTreHoBas KHciOTa), €ro ydactue B oOpa3oBaHMM KodH3UMa A. Butamuu Bs (Huko-
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TUHOBAs KHCIIOTAa M aMUJl HUKOTMHOBOM KHUCIIOTHI): CTPYKTypa U y4acTHe B IEPEeHOCe aTOMOB BOJOPOAA
B coctaBe HA/I. Butamun B¢ (mupunokcun), ero ¢opmsl (MTUPUIOKCOI, MUPHIOKCAIh, TUPHIOKCAMHH),
3Ha4YeHHe VISl OCYIIECTBICHHSI peaklnii nepeaMuHupoBanus. Buramun B, (nnanko6anamun). Butramun
Bis (manramoBasi KUCJIOTa), €ro poiib B MEPEHOCE OJHOYTIEPONHBIX (pparmeHToB. Buramuu B¢ (mTe-
pOUNTIyTaMUHOBAs KuciaoTa). Butamun By (kapHUTHH), €ro 3HaueHHEe B 0OMEHE BEIIeCTB Y HACEKOMBIX.
Burtamun C (ackopOMHOBasi KHCJIOTa), CTPOSHHE €r0 BOCCTAHOBJICHHOM M OKUCIIeHHOH (popm. Buramun
P (pytun). BzaumooOycnoBneHHocTh neiictBuii BuTaMuHoB C u P. Butamun H (OuoTtun), ero crpoeHue
U pOJIb B peakuusix kapookcunupoBanusi. Buramun U.

MukposiaeMeHTHI ¥ UX Ouonoruyeckue QyHKIUH.

Oo0mue noHATHA 00 0OMeHe BelIeCTB ¥ JHEPIrUM B OPraHu3Me.

CoBpeMeHHbIE MTPEACTABICHUS O CYIIHOCTH KU3HU. XapaKTEPUCTUKA CYIIHOCTH SIBJIICHUS KU3HM C I0-
3ULIUU MOJICKYJISIPHOW OWOJIOTMM KBAaHTOBOW OMOXWMHH, KHOCPHETHKH, TEPMOJUHAMUKU, TEHETUKH U
T.1. J)Ku3Hb Kak 6uosnorudeckast popma IBUKEHUS MaTEPUU.

OOMeH BeIIEeCTB U PHEPTUU - HEOTHEMIIEMOE CBOMCTBO HMBOro. OOMEH BEIIeCTB Kak 3aKOHOMEPHBIH,
CaMOCOBEPILAIOLIUICS MPOLECC MPEBpalleHUs MaTEepUH B >KUBBIX TelaX. AHA0OJIM3M U KaTabOJIU3M.
Macmrabsl 0OMeHa BemiecTB Ha 3emiie. buocdepa u e€ 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 COCJIMHEHUI: TIIoK030-1-docdar, ATD, caxaposa, aneTwi-kodH3uM A u ap. Ocobasi pois aTOMOB
P u S B oOpa3zoBanun makpo3prudeckux cBs3eid. AT® kak akkyMymsTop, TpaHCHOPMATOP U MPOBOJTHHUK
SHEPIHUH B MPOIIECCE €€ 3alacaHMs U PacX0/I0BaHUS B OPraHU3ME.

HykJjenHoBbIe KMCJIOTBI M KX 00MEH.

Hcropust OTKPBITHSA U U3y4ECHHS HYKIEHHOBBIX KUCJIOT. XMMHUUYECKUI COCTAB HYKJIEUHOBBIX KUCJIOT. Xa-
PaKTEpUCTUKA IIyPUHOBBIX U MUPUMUINHOBBIX OCHOBAHHWH, BXOJAUIUX B COCTAB HYKJIEMHOBBIX KHUCIOT.
MuHopHBIE (MHOTJa BCTPEYAIOLUECS) ITyPUHOBBIE U MTUPUMHUINHOBBIE OCHOBAHUS (5-METHWILIUTO3UH, S-
OKCHMETWIIIUTO3HH, S-OKCUMETHUITYpaliI, |-MeTHIIUTO3uH U 1p.). b,D-pudosa u b,D-2-ne3oxkcupnodo-
3a B COCTaBE HYKJIEMHOBBIX KHCJIOT. J[Ba THIa HYKJICHHOBBIX KUCIOT: ne3okcupudonykiennoBas (JJHK)
u pubonyxinennoBas (PHK). Paznuuusa mexny JIHK u PHK no coctaBy riaBHbIX 1 MUHOPHBIX OCHOBa-
HUI, XapakTepy yriIeBOJ0B, MOJIEKYJIIPHON Macce, JTOKATU3aIMH B KJIETKE U QYHKIHUSIM.
Je3okcupubonykinenHoBas kucinota. Konnuectsennoe coaep:kanue JIHK B opranusme u jgokanuzanus
ee B KJIETKE (SIp0, MUTOXOHJAPUH, XJIOPOIIACTBI, EHTPUONIHN). Jle30KCUPUOOHYKICOTU Bl - CTPYKTYp-
ueie anementsl JJHK. Hykneoruansiit cocraB [IHK; npasuna E.Yapradda. [lepsuunas crpykrypa JHK.
banku nanueix no nepsuunoi crpykrype JJHK. [Ipoekt "['enom yenoBeka" u ero peanuzanus B Poccun,
CHIA, Snonuu. Bropuunas ctpykrypa JHK (monmens [Ix.Yorcona u @.Kpuka). KominemeHnrapHocTh
IIyPUHOBBIX M MUPUMHUIMHOBBIX OCHOBAHUN U €€ 3HaueHue 1Js o0ecreueHns OMCIupaIbHOU CTPYKTYPbI
JHK. Tperuunas crpykrypa JJ{HK. CoBpemenHbie npeacTaBieHust o CTpykType rea. OcoOeHHOCTH MO-
JIEKYJIIPHOW OpraHU3alii FT€HOMA MIPOKApUOT U AYKapuoT.

Pu6onyxknennoBsie kucnothl, ux knaccudukanus (TPHK, pPHK, MPHK, sPHK). CpaBHurensHas xapak-
tepuctrka BuaoB PHK no monexynsipHoii Macce, HyKI€OTUAHOMY COCTaBY, JIOKAJIU3alUU U QYHKLMSIM.
ITepsuunas crpykrypa TPHK, paboter A.A.baeBa. Bropuunas ctpykrypa TPHK (Moxens "kiieBepHbIi
muct"). Tpernunas ctpykrypa TPHK mo maHHBIM peHTre€HOCTPYKTYpHOIO aHalli3a KpUCTaNIMYECKUX
npenaparoB. Bunsl pPHK. MPHK (xapakTepHbie 0COOEHHOCTH, MOJICKYJISIpHAS Macca, MPe/IIecTBEHHN-
k1 MPHK). Uadopmanmonnas PHK kak marpuna st cnenmuduyeckoro onocunrtesa 0enkoB. SnepHbie
PHK, ux monekynsipHbIe MacChl U JIOKainu3amnus B sape. Bupycusie u ¢arossie PHK, ycnexu B uccieno-
BaHUAX CTPYKTypsl U (yHkimid. HoBwiit kitacc PHK, perynupyiomux akTuBHOCTH (pepMEHTOB; IPHOPH-
TeT coBeTckuX yueHbIX (A.H.IleTpoBa) B X OTKPBITHH U U3YUYECHUU.

[Tytn pacmaga HYKJIEMHOBBIX KHCIIOT 10 CBOOOIHBIX HyKJeoTuA0B. OOMeH Hykieozuadpochartos. Ilytu
UX JIECTPYKLUU.
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MexaHn3M peakuuu pacnajia: IypUHOBBIX OCHOBAHMM - 10 MOYEBOW KUCIIOTHI, AJIJIAHTOWHA, aJUIAHTOM-
HOBOH KHCJIOTBI, TITMOKCAJIIEBOM KHUCIOTHI M MOYEBUHBI; TMPUMHIMHOBBIX OCHOBAaHUII - 10 D-anaHnHa U
KapOaMUHOBOM KucioThl. KoHeuHbIE MPOAYKTHI pacrnaja MypUHOBBIX U MUPUMUIMHOBBIX OCHOBAaHUM U
MPEJICTABUTENN PA3IMYHBIX KJIACCOB KUBOTHBIX.

buocunTe3 Hykieo3ua-, HyKI€O3WJau- U Hykieosuarpudocdaros. OOpa3oBaHHEe MHUPUMHIAHOBOTO
nukia u3 NH;, CO, u acnaparuHoBoi KUCIOTHI B IpUCYTCTBUU AT® npu ydyacTUu COOTBETCTBYIOLIMX
depmenToB. LIMKIIbI peakiuu OMOCUHTE3a MTyPUHOBOTO KOJIbIIAa U3 INIyTaMuHa, MuiuHa, popmuara, CO,
U acrnaparuHoBoi KucioThl B pucyTcTBUU AT® npu ydyactuu pepMeHTOB.

Mexanusm 6uocunresza [JHK. @epmentsl (PHK-nonumepasza, IHK-nonumepasa, nurasa) u OeiakoBble
dakropel (JJHK-packpyuuBaromme u JJHK-cBs3piBaromme 6Ky u ap.), YIaCTBYIOIIUE B PEILTUKAIIIHI
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 0eJIKOB.

OOMeH OeNnKOB M HYKJIIEMHOBBIX KHCIIOT KakK SApo KieTouyHoro merabonusma. Ilytu pacmaga Genkos.
['upponn3 6enkoB, GepMEHTHI, 00eCIIeYNBAIOLINE TUAPOIIN3 OEIKOB /10 MENTUI0B U aMUHOKHCIIOT.
[TpeBpaiieHrst aMUHOKUCIOT (peakuuu mo amuHorpymme). IIpeBpaliieHnss aMMHOKHUCIIOT (peakuuu Io
kapOokcunpHOM rpymme). [IpeBpamenns aMmuHokuciot (peakuuu no R-rpynne). Koneunsie mpoayKTsl
pacnaza aMMHOKHCI0T. OpHUTHUHOBBIN LMKJI. [IepBUYHBIE M BTOPUYHBIE aMUHOKHCIIOTHI. 3aMEHUMBIE U
HEe3aMEHUMbIe aMUHOKHUCIOTHL. [Ipon3Bo/ICTBO cUHTETHYECKMX aMUHOKUCIOT B Poccuu. [Ipo6iema puk-
calMy MoJeKyJsipHoro azoTa. IIpo0iemMa HCKYCCTBEHHOM MUIIIH.

[TyTn m MexaHU3MBI IPUPOTHOTO CUHTE3a OenkoB. MarpuuHas Teopust Onocunresa 6enkos. Ko Genko-
BOTO CHHTE€3a: UCTOPUS €r0 OTKPBITHSA U COBPEMEHHBIE NPECTABICHUSA. beCCMBICIEHHBIE KOJOHBI U MX
3HaYEHUS.

OO01me mpeacTaBaeHUs: 0 HEMaTPUUHBIX MEXaHU3MaxX OMOCHHTE3a OEJIKOB.

YrieBoabl U uX 00MeH.

VYrneBoasl, ux ¢pyHkiuu invivo. Knaccudukanus. MoHocaxapuasl: HOMEHKIATypa, KoHdopmanuu, Qpu-
3MYECKHE U XUMUYCCKUE CBOMCTBA, IPECTaBUTENN (prd03a, TIIF0K03a, TAJIakT03a, MaHHO3a, (PPYKTO32).
N3omepus: onTuyeckas, KeTo-eHOJIbHAs U KOH(POpPMallMOHHAs (Ha MpUMepe MOJIEKYJIbl INIF0K03bI). ['to-
K032 U €€ MPOU3BOJIHBIE.

Crnoxuble yraeBoasl. Onurocaxapuabl (ManbTo3a, LEeNa00103a, JIAKT03a U caxapo3a).
['omononucaxapuipl (Kpaxmal, XUTHUH, JEKCTpaH). ['erepononucaxapuabl (ruaiypoHOBas KMCIOTa, Ie-
MapuH).

Pacnan yrieBonoB (runponus u pocdoponus). [lpeBpamienns monocaxapuaos. [yt pacmana rimroko3o-
6-dbocdaTa (IMXOTOMUUECKHI U aloTOMHYecKHii). OOMEH MUPOBUHOTPAIHON KUCIOTHI (TIUKOIU3, Opo-
JKeHue, Apixanue). O01as cxema pacmnajaa yriieBoJI0B.

buocunTes yrineBoaoB. MexaHu3M NEpBUYHOIO OMOCHMHTE3a YIJIEBOAOB B Ipolecce GOTOCHHTE3a U Xe-
MOCHHTE3A.

ITpeBpaieHus yriieBoAoB B IPOLIECCE MUILEBAPEHUS.

JInnuanl 1 ux oomeH.

Jlunmuer. Onipenenenne, Kiaccupukanms, GyHKIUN invivo.

[TpocTeie unuabl (KUPHBIE KUCIOTHI, HEUTPaJIbHbIE KUPBI, BOCKA, CTEPOU]IBI U TEPIIEHBI): UX CTPYKTY-
pa, 6buosiornyeckas posib U pa3HoOOpasue B MPUPOJIE.

CrnoxHble TUMHBI (TIUKOIANUIB ¥ (HOCHOTHITHIBT).

Jlunuas! kak ampupunsl. buomeMOpansl, UX cTpoeHne M QyHKIMU. Pacnaa KUpPOB U KUPHBIX KHCIIOT.
Pacnan crepounoB. Pacniag ClOKHBIX JTUIUIOB.

CuHTe3 )XUPOB U BBICIIUX KHUPHBIX KUCIOT. CuHTe3 cTeponnioB. CuHte3 pocdoaunuios.
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I'opmonsl. Onpenenenue, Kiaccudukaiusi, ICTOYHUKH, pOJIb TOPMOHOB B oOMeHe BemiecTB. CTepous-
HbIE TOPMOHBI (KOPTHKOCTEPOH, TECTOCTEPOH, 3CTPAINON): CTPYKTYpa U pyHKIMH. MexaHu3m AelCTBUSL
CTEPOUJIHBIX TOPMOHOB.

[lenTuaHble TOPMOHBI (OKCHTOIMH, BAa3ONPECCHH, MHCYJIMH): cTpoeHue W (QyHKiuu. MexaHU3M jaei-
CTBUS NENTHIHBIX TOPMOHOB.

[Ipourie TropMOHBI (apeHATIUH, TOPMOHBI IIUTOBUIHOM KEJIE3bl: THPOKCUH U TPUUOATUPOHUH, IIPOCTa-
rnanauHbl). Heliporopmonsl: 3H10pduHbI 1 SHKeQanuHbl. [IprMeHeHre TopMOHOB.

buonornueckoe okuciaeHue.

Onpenenenne MoHATUSA "Onosiormdeckoe okucieHue". Mctopust pa3BUTHS MPEICTaBICHUNH O OMOJIOTH-
YEeCKOM OKHCIJIEHMU: Teopus akTuBupoBanus kucinopozga K.lllenGaitna, nepekucHas teopust A.H.baxa,
pabotsl B.W.I1ammanuna, B.A.DHrensrapara, COBpeMEHHbBIC TIPEICTABICHHUSI O OMOJIOTHYECKOM OKHCIIE-
HUU.

Knaccudukanus npoieccoB 6M0I0rMUeCKOro oKuciaeHus. /[Ba Tuna okCcuaopenyKkras B KJIeTke: a) ooec-
NEeYMBAIOIIMX JAETUAPUPOBAHNE CyOCTPaTOB U Iiepeady aTOMOB BOJIOPOJA U AJIEKTPOHOB HAa KUCIOPOJ U
JIpyTrHe akLenTophl, 0) KaTAIU3UPYIOMIMX PEeaKlUd HeMOCPEICTBEHHOTO BKIIIOUEHHUSI B CyOCTpaT KHUCIIO-
poJia (OKcUreHas3bl ¥ THIPOKCUIIA3HI).

Conpsixenne OMOJIOrHYEcKOro okucieHus ¢ gpochopunupoBanueM. OCOOEHHOCTH CTPOEHUS JIbIXaTelb-
HOM 1IeNH Y POKapuoT U 3ykapuoT. COBpeMEHHbIE NPEACTABIECHUS O KOMIIOHEHTAaX JIbIXaTeIbHON LU
MUTOXOHJPUH.

buonoruueckoe okMcIEHUE B MPOLIECCE IBOJIIOLNU KUBBIX OPTaHU3MOB.

Bosubiit 1 MmuHepanbHbiii oOMeH. Cojiep)kaHue B paclipeieICHHe BOJIbI B OPraHU3ME U KIICTKE.
CocTosHHE BO/IbI B TKaHAX. Perynsanus BoqHOro ooOMeHa.

VYyacTtre MUHEpalIbHBIX BEUIECTB B (DOPMUPOBAHUM TPETUYHOU M YETBEPTUYHOU CTPYKTYp OMOMOIMMeE-
pos. ®epMenThI-MeTaLIONPoTeMHbL. Monsl Metamtos (Mg?*, Mn?*, Zn**, Ca®"), ux poib B BO3HHKHOBE-
HUU EePMEHT-CYOCTPaTHBIX KOMIUIEKCOB. MUHEpaIbHbIE COCTMHEHHS U UX POJIb B 0OMEHE OEIKOB, HY-
KJIGMHOBBIX KUCJIOT, YTJIE€BOAOB U JIUIUIOB.

O6meH MHUHEpalIbHBIX BellecTB. broHeoprannueckas XUMHus, ee IpoOJieMbl U EPCTIEKTUBBI Pa3BUTHSI.
B3auMocBs3b 1 perymnsius oOMeHa BEeIeCTB.

OO61ue moyIokeH!s 0 B3aMMOCBSI3M 0OMEHa BellecTB B opranu3mMe. B3anMocBsa3p oOMeHa HYyKJIEHMHOBBIX
KHUCTIOT U OEIKOB.

[lepBUYHOCTH BOSHHUKHOBEHHsI OEJIKOB M BTOPUYHOCTH MOSBIICHUS HYKJIEMHOBBIX KHUCIOT B Ipoliecce
pPa3BUTHSA KUBON MaTEPUH.

B3aumocBsi3p 0OMeHa HyKJIEHHOBBIX KUCIIOT U yTJIEBOJIOB.

B3anmocBsi3p 00MeHa HYKJIEHHOBBIX KUCIIOT U JIUITHIOB.

B3aumocBsi3p 6€KOBOTO U yriaeBOJHOTO oOMeHa. Posb MUpPOBUHOTPaAHON KUCIOTHI B OCYLIECTBICHUU
nepexo/ia OT yrieBoI0B K OemkaM U 00paTHo. B3auMocBs3b 0OMeHa OENTKOB U JIUITHIOB.

B3anMocBs3p oOMeHa yIiIeBOIOB M JIUMUAOB, poib aneTuia-KoA B aTom mpomecce. OOMEH BeIecTB Kak
€MHOE 1IEJI0E.

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

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
[Tpu peanu3zanuu TUCHUILTHHBI « BHOXUMHESI M MOJIEKYJIsIpHAsT OHMOJIOTHS» HCIIONB3YIOTCS CIIEy-

OIue O6p330BaTCHLHBIe TEXHOJIOTHUU:

- peﬁTHHFOBaH TCXHOJIOT U,

-peleHre CUTYAIMOHHBIX 3a/1a4 IIPU BBIOJIHEHUH J1a00paTOPHOTO MPAKTUKYMa;

- rpymmoBas paboTa;

WudopmaninoHHbIe TEXHOJIOTHH, UCTIOIB3yEeMbIe MPU OCYIIECTBICHUH 00pa30BaTEIBHOTO MPOIIeC-
ca o TUCIHIUIHHE:
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- TEXHOJIOTMM CMELIaHHOTO 00yuyeHHsl (UTeHHE JIEKLUH, B TOM YHUCIE C MCIIOJIb30BaHUEM MYJbTHU-
MEIUHHBIX Tpe3eHTanuii; ncnonp3oBanne DMOC «Moit yHHBepcUTeT» Npu pabdoTe HaJ JOMAIIHUMHU
3aJIaHHSIMU ).

6. YueOHO-MeTOAUYeCKOe o0ecnedeHrne cCaMOCTOSITeIbHOM PadoThl 00y4aloIIMXCs

CamocrosrenbHas paboTa 00ydyaromuXxcst HalpaBJeHa Ha YIIIyOJeHHOE CaMOCTOSITEIbHOE H3yye-
HUE OTENIbHBIX pa3AesioB U TeM paboueil MporpaMMbl, OHA MPOXOAUT B (hOpMe U3YUEHHS TEOPETUYECKO-
ro Marepuaia (JeKIui, peKOMEHIOBAHHOW JINTEPATYPHI, B TOM YHCJIE U CAMOCTOSTEIIFHOTO MTOMCKA Ma-
TepHuasoB B robansHOM cetH, Bkmodas IbC). CamocToarenbHas paboTa 00y4aronuxcs: BKIOYaeT pa-
00Ty ¢ yueOHO-METOAMYECKOM auTepaTypoit (cMm. pazaen 8, Ne 1, moctyn obecrieueH Ha caiite OuOIHO-
teku UBI'Y u B DUOC «Moli yHUBEPCUTET), C HAYYHBIMU MTEPUOIUUECKIUMH U3AHUSIMHU 110 OMOXUMUU,
a takxe ¢ pecypcamu DBC (3€KTpOHHO-OMOIMOTEUHOW CUCTEMBI) C IIEJIbIO BBIMOJHEHUS JOMAIIHUX
3aJjaHui, MOATOTOBKH OTYETOB MO JIAOOPaTOpHBIM paboTaM MPaKTUKyMa, MOJATOTOBKU K KOHTPOJIbHBIM
paboTaM u SK3aMeHy.

7. XapaKTepuCTHKA OLEHOYHBIX CPEACTB AJsl TEKyIIero KOHTPOJS YCIeBAeMOCTH HIIPOMe-
JKYTOYHOH aTTecTAlM 00y4aloIMXCs M0 JUCHHUILIIMHE

Texymuii (peHTUHTOBBIN ) KOHTPOJIb KA4€CTBA 3HAHUI M0 TUCIUIUIMHE OCYIIECTBIICTCS B (hopme
JTUKTaHTa [0 aMHUHOKHUCIIOTaM, 5 MHUCbMEHHBIX KOHTPOJBHBIX paboT u oryeToB Mo 10 maGopaTopHBIM
pabotaMm. /IUKTaHT OLIEHUBAETCS MAaKCUMyM S5 PEHTHHIOBBIMH OajlaMu. 3a KaKIyl0 KOHTPOJBHYIO pa-
00Ty 0OydYaroutuics mojaydyaeT MakKCUMyM 8 PEUTHHTOBBIX 0ajuioB, 3a CJady OTYETa MO BBIMOJTHEHHOMN
naboparopHoit pabote — makcumyMm 1,5 Ganna. [Ipexycmorpersl O0HyCcHBbIE 6auThl: M0 1 Gaymy 3a Kax-
JIyIO U3 5 CaMOCTOSATENbHBIX (TOMAITHKUX) PaboT.

Jlomyck K 9K3aMeHy MoJy4aroT oOydaroniecs, HabpaBiine He MeHee 35 6auioB.

DK3aMeH MPOBOJIUTCS B YCTHOU (hopMme. DK3aMEHAIIMOHHBIN OTBET OLICHUBAETCS U3 pacuera B 40
0aI0B, KOTOPBIE CYMMUPYIOTCS ¢ OaiiaMu, HaOpaHHBIMH 3a ceMecTp (MakcumanbHo — 100 peTuHro-
BBIX 0aJIIOB).

[xana oueHkwu:

Menee 50 6amioB — «HEYOBJIETBOPUTEIHLHOY,

50-69 6am10B — «yIOBIETBOPUTEIHHO,

70-85 GamioB - «XOPOIIOY,

BbIIIIe 86 OAIIOB — OTITUIHON.

8. YueOHo-MeTOoAMYecKOe U HH(POPMALMOHHOE 00eceYyeHre JUCIHIIMHBI
OcHoBHasl JMTEpaTypa
1. Kycrosa T.II., KoueroBa JI.b. Ilpaktukym mo 6uonornyeckoit xumuu. Y4yeOHoe nocodue. HMBaHoBo:
M3p-s0 UBIY, 2-e wu3n.,, ucnp. u gom., 2010; 3-e wu3p., ucnp. u 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 00pa3oBaTeIbHOE YUpPEKIe-
HUE BbICIIEro npodeccuoHaabHoro oopasoanusi «OpeHOYPrcKUil TOCy1apCTBEHHBIN YHUBEPCUTETY. -
OpenOypr: ory, 2014. - 186  c. WI.,  CXEM. - bubnuorp.: C 167.
http://biblioclub.ru/index.php?page=book&id=270262
3. bapsimena, E. [Ipaktuyeckue ocHOBBI Onoxumuu: yuebHoe nocodbue / E. bapeimesa, O. bapanosa,
T. 'amOypr; MunucrepctBo obpazoBanusi U Hayku Poccuiickoit @enepanun, denepanbHoe rocynap-
CTBEHHOE OIO/DKETHOE O00pa30BaTEeNIbHOE YUPEkKACHUE BBICHIETO MPO(GECCHOHATBLHOIO 00pa30BaHUs
«OpeHOyprckuii rocyiapcTBeHHbIN yHUBepcuTeT». - Openoypr: OI'Y, 2011. - 217 c.; To xe [Dnek-
TpoHHBIH pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=259197
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4. bapeiieBa, E. Teopetuueckne ocHOBBI Onoxumuu: ydebnoe nmocooue / E. bapeimesa, O. bapanosa,
T. 'amOypr; MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoii @enepannu, ['ocynapctBenHoe o6paso-
BaTeIbHOE YUPEKJIEHHE BBICIIETO MpodecCHoHambHOro 00pa3oBaHus «OpeHOyprcKuil rocynapcTBeH-
HBIN YHUBEPCUTETY. - OpenOypr: orvy, 2011. - 360 c. -
URL: http://biblioclub.ru/index.php?page=book&id=259198
JlonoJIHUTEeIbHAS JTUTEPaTypa
1. I'pumenkoBa, T.H. HykiennoBeie kucinotel: yueOHoe mocoodue / T.H. I'pumenkona, T.B. Uyiikona,
E.A. lllep6akoBa. - KemepoBo: KemepoBckuii rocymapcTBennbiii yausepcurer, 2009. - 90 c. - [Dnek-
TpoHHBIN pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=232492
2. Inakynos, B.K. OcHoBbl sH3uMONOTHH: YueOHOe Tocodue / B.K. Ilnakynos. - M. : Jloroc, 2002. -
127 c.- [Dnextponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=84687
3. [Mnakynos, B.K. OcHoBbI 3H3UMONIOTHH: YueOHOE Tocobue / 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 « UHTEpHET):

Cucrema »5IEKTPOHHON TMOAJEPKKH oOOpas3oBareiabHOro Impouecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru

[Tpodeccrnonanbubie 6a3bl JaHHBIX U HHPOPMAIIIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YuuBepcurerckas Oubmuorexa onnain» www.biblioclub.ru

OnektponHas 6udnuorexa MBI Yhttp://lib.ivanovo.ac.ru

Onextponnsiii kartanor Hb MBI Yhttp://lib.ivanovo.ac.ru/index.php/ek

[TIporpammHoe obOecnieuenue: omneparroHHas cucreMa MicrosoftWindows,maker oduCHBIX Tpo-
rpamMmMicrosoftOffice, nntepuer-6paysep YandexBrowser.

9. MaTepua/ibHO-TeXHUYECKOe ofecnevyeHne TUCHHITUHBI

VYyeOHbIC ayAUTOPHUH:

- 17151 IPOBE/ICHUS 3aHATHUH JIEKIMOHHOTO THIA C KOMILJIEKTOMCIIEIMAIN3UPOBAHHON y4eOHOH Me-
0eNmu M TeXHUYECKUMHU CPEJICTBAMHM OOYYEHUS, CIy>KAIlUMH JJII TIPEeIOCTaBIeHUsT yueOHo mHpopMa-
UK OOJIBILION Ay TUTOPUH;

- 17151 IPOBEJCHUS 3aHATUN CEMUHAPCKOTO THUIA, KOHCYJIbTAIM, TEKYIIEr0 KOHTPOJISI U IIPOMEXKY-
TOYHOU aTTECTAI[MH C KOMILJIEKTOM CHEIMaIN3UPOBAHHON ydeOHOW MeOenu U TEXHUYECKUMHU CPEeCTBA-
MU 00yUYEeHUS;

JlaGopaTopus, ocHalieHHast 1a00paTOPHBIM 000PYAOBAaHHEM, KOMILJIEKTOM CIEHUAIN3UPOBAHHON
y4eOHON MeOeTi TEXHUYECKIUMH CPEJICTBAMH O0yUCHHUS.

[ToMerieHne JUIsi CaMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMILJIEKTOM CIICHUATU3UPOBAHHONY-
4yeOHOM MeOen, KOMITBIOTEPHON TEXHUKOHN C BO3MOKHOCTHIO TOAKIIOYeHUS K ceTh «uTepHeT 1 0bec-
neyeHueM gocrymna B D1OC.

JleMoHCcTpaliMoHHOE 000pYI0BaHKUE U yUeOHO-HATJIHbIE TOCOOMS ISl 3aHATUHN JIEKIIMOHHOTO TH-
na, 00ecrneunBalone TeMaTHYeCKUEe WILTIOCTPAIIMN: JEMOHCTPAIIMOHHOE 000pyI0BaHHEe (MOIEIN, MaKeThI,
AJIEKTPOHHBIE TTOCOOUS (TTPE3EHTAIINN), MeYaTHbIC TOCOOUS (TaOIHUIIBI, IJIAKATHI, CXEMBI )
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ABTOpBI pado4eil NPOrpaMMbl AUCUUIIJIMHBI:
mupektop nacturyra MUTHEH, npod., n.x.H. Kyctosa T.I1.,
npod., mo1l., 1.X.H. Kouerora JI.b.

[Iporpamma paccMOTpeHa 1 yTBEpXK/IeHa Ha 3aceJaHny Kadeapsl pyHIaMeHTaIbHON U MPUKIaJHOM
xumuu 29 aprycra 2025 r., npotokon Ne 15.

[Tporpamma oGHOBIIEHA

npoTokou 3acenanus kadgenps Ne 19 ot 28 asrycra 2026 T.
CornacoBaHo:

PykoBoautens OI1 bopucosa E.A.

(moanuce)




