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1. Ilesin ocBOEHUS TUCHUILIHHBI

Llenbt0 OCBOCHHSI TUCIUILTHHBI «BHOXMMHS W MOJEKYIsipHasi OHMOJIOTHS SBISIETCS TOATOTOBKA
OakanaBpoB OMOJIOTMH K HAYYHO-HCCIIEIOBATEILCKOW U MPOU3BOJICTBEHHOM NEATENBHOCTH B chepe 00-
pa3oBaHus, 3APAaBOOXPAHEHUS, TPUPOIONIONIE30BAHMS, CETLCKOXO03SHCTBEHHOTO TIPOM3BOJICTBA U TTHIIE-
BOI TMPOMBINIJICHHOCTH, MyTeM (OPMUPOBAHUS y HUX COBPEMEHHBIX MPEACTABICHUI O CTPOSCHUU U
CBOWCTBaX XUMHUYECKUX COCAMHEHUI KHBBIX OPTaHU3MOB, CTPYKTYPHO-(YHKIIMOHATHLHON OpraHU3alluu
OMOJOTUYECKNX OOBEKTOB, OCHOB (PU3UOJIOTO-OMOXMMHUYECKUX MEXAaHU3MOB PETYJSIUU TPOIECCOB
KHU3HEEATEIILHOCTH Opranu3MoB. CTYACHTBI OCBaWBalOT COBPEMEHHBIC IKCIIEPUMEHTAIBHBIC METOIbI
WCCJICIOBAHMMA, MPUOOPETAIOT HABBIKM PAaOOTHl C HAayYHBIM OOOPYIOBAaHHMEM W ammaparypoil, yMeHUus
npoBeeHUs] PYHIaMEHTATBHBIX U PUKIIAIHBIX UCCICI0OBAHUIN OMOIOTHUECKUX 00BEKTOB.

2. MecTo nucuunauHbl B cTpykType OIT

VYueOHast nucHuIInHa « bBHOXUMHUS 1 MOJIEKYIIIpHast OMOJIOTUS OTHOCHTCS K JAUCIUILTUHAM 0a30-
BOM 4Yactu oOpasoBarenbHON mporpamMmbl. Kypc «buoxwmusi ¥ MOJEKYJsIpHAs OHOJIOTHS» YUTACTCS
00yJaromuMcs mocje U3y4eHUss MU JTUCIUIUTUH «XUMUsSI OMOT€HHBIX 3JIEMEHTOB U UX COCIMHEHUI B
1 cemectpe n «Opranuueckass XMMUs» BO 2 CEMECTPE U SABIIAETCS MX JIOTHYECKUM IPOJOJIKEHUEM, OH
3HAaKOMHUT OOYYarOMHUXCsi ¢ OCOOCHHOCTSIMU CTPOEHUSI, CBOMCTB U NMPEBPAIICHUN OPraHMYECKUX COEIU-
HEeHUi, oOpasyronux *uByro Mmareputo. [lapannensHo oOydaromumcest untatores Kypebl «lL{uronorus u
TUCTOJOTUS» U «BHONOrus KIETKN», U MEPEeCceKaroIUecs MOHATUS dTUX TUCLUUIUIMH JONOJIHSIOT APYT
Apyra.

J151s1 OCBOCHHUS JAHHOM JMCUUIUIMHBI 00yYarOIIUICS TOJKEH:

3HaTh:
® B3aMMOCBS3HM MEXAY CTPOCHHUEM OPraHUYECKMX COEIMHEHUIN U NX XUMUYECKUMH CBOHCTBAaMU;
® OCHOBHBIE KJIaCChl OPIraHMUYECKUX COEAUHEHUN U UX CTPYKTYpY;
® TEXHUKY 0€30MacHOCTH pabOThl B XUMHUYECKOH 1ab0paTopuu;

YMers:
® [10JIb30BATHCSI OCHOBHBIMU BUIaMU JIAOOPATOPHOU TOCY/IbI M 000PYI0BAHMS,
® BBINOJHATH CTATUCTUYECKYIO 00pabOTKy pe3yIbTaTOB HKCIEPUMEHTA,

Bnaners:
® HaBbIKAMH BBIMIOJIHEHHUS J1a00PaTOPHOTO SKCIEPUMEHTA 110 OPTaHUYECKON XUMUH.

OcBoeHne JaHHOW TUCHUIUIMHBI HEOOXOIUMO AJIs U3y4eHUs! TUCHUIUIMH « MUKpOOMOJIOTHS U BU-
pycomnorus» — 5 cemectp, "['eneruka u cenekuus" — 5 cemectp, «BBereHrne B ONOTEXHOIOTHIO» — 5 ce-
MmecTp, «buoxmmust pacrenuii» — 5 cemectp, «buodusuka» — 6 cemectp, «buosnorus KieTku» - 6 ce-
mectp, «bomboil mpakTukym» - 6 cemectp, «CrenuanbHble TaaBbsl Onoxumum» - 6 cemectp, «CoBpe-
MEHHBIE JIOCTHKEHHUS MOJICKYJIIPHON OMOJIOTMH W TeHHOW MHXKEHEepUn» - 6 cemectp, «OCHOBBI OMOXH-
MHYECKOM IKOJIOTUN» - 6 cemecTp, «bnoIornueckn akTUBHBIE BEIIeCTBay - 7 cemectp, «buoxumus 6ax-
Tepuit» - 7 cemectp, «Puznonorus U OMOXUMHUs TPUOOB» - 7 cemecTp, «bHOXUMUS OHMOJIOTHYECKUX
KHUJIKOCTEW» - 7 ceMecTp, «JIMnuaHbIii 0OMeH opraHn3Ma 4eJIoBeKa» - 7 CeMECTp, a TaKkKe IS IPOX0XK-
JEHUSI TPOU3BOJICTBEHHON MPAKTHKHU, MPAKTUKHU MO MOJY4YEHUIO MPOPECCHOHATbHBIX YMEHUH U OIbITa
npodeCCHOHATIBHON EATETbHOCTH (MCCIeI0BaTeNbCKON) — 6 ceMecTp, MPOU3BOJCTBEHHOW MPAKTHKH,
MeIarOrM4eCcKom - 8 CeMeCTp M NMPOU3BOACTBEHHON MPAKTUKH, PEIIUIIIIOMHON - 8 CEMECTp.

3. [lnanupyemMble pe3ybTaThl 00yUeHHs M0 TUCHHUILINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

[Ipu ocBOGHUM TUCIUTIIMHBI (POPMUPYIOTCS CIEAYIONIHNE KOMIETEHIIMU B cooTBeTCTBUM ¢ PI'OC
BO 1o nanHOMY HanpaBJIEHUIO TOATOTOBKH:

0) oomenpodeccuonanpubie (OIIK):
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OIIK-5: cnocoOHOCTh MPUMEHATh 3HAHUE MPUHIIMIIOB KJIETOYHOM OpraHu3aluy OMOJIOTHMYECKUX
00BbEKTOB, OMOPU3NUECKIX U OMOXUMHUYECKHX OCHOB, MEMOpPAHHBIX TIPOILIECCOB U MOJICKYJISIPHBIX MeXa-
HU3MOB XU3HEIECATESIBHOCTH.

3.2. IlepeyeHb NJIAHUPYEMBIX Ppe3yJbTATOB O00Y4YeHHMs] MO AUCHHUILINHE, COOTHECEHHBIX €
(popmupyeMbIMU KOMNETEHIHUAMH

B pe3ynbraTe 0CBOCHUS IUCHUILUIMHBI 00yYaOIIUICs TOJIKEH:

3HaTh:

V' XMMHYECKYIO CTPYKTYPY OMOMOIMMEPOB: OEIIKOB, HYKJICHHOBBIX KHCIIOT, MOJNCAXapPUIOB; YPOBHH

OpraHM3aluy MaKPOMOJIEKYJI U METO/IbI OTpe/ieieH s ux cTpykTypsl; (OITK-5)

0c00eHHOCTH (PYHKIIHOHUPOBAHHS (PEPMEHTOB KaK THUITUYHBIX Onokaraau3aropos; (OITK-5)

OCHOBHBIE pEaklMd aHa0ONMW3Ma M KarabolM3Ma Ha MpUMepe BHYTPUKIETOYHOTO MHIINEBAPEHUS,

kiaerounoro aeixanus; (OITK-5)

v OCHOBHBIE NPHHIIMIBI MaTPUYHOIO CHHTE3a Omomnojmmepon: perumvkanuu JIHK, Tpanckpunmumu,
tpaucisnuu. (OITK-5)

YMers:

v'  NPUMEHSTH 3HAHWE OCHOBHBIX (PM3MYECKMX W XMMHUYCCKUX 3aKOHOB MPU OOBSICHEHUH MEXaHH3MOB
x)usHenestensuocty; (OITK-5)

v BOCIPOU3BOJUTH XUMUYECKYIO CTPYKTYPY OHOMOIMMEPOB M COCTABIIAIOIINX MX MOHOMEPOB, Xapak-
TEpPHU30BaTh THIBI CBSA3€H, OOECICUMBAIOIINX YPOBHEBYIO OPTaHMU3AINI0 OCNKOB M HYKIEHHOBBIX
kucinot; (OITK-5)

v/ OXapakTepu30BaTh (hAKTOPHI, BRI3BIBAOIINE JeHATYpalHto Guomnomumepos. (OTTK-5)

Bnaners:

v\ MEeTOJMKaMM KauyeCTBEHHOI'O M KOJMYECTBEHHOIO aHAJIM3a OCHOBHBIX KJIACCOB OMOJOrMYECKH 3Ha-
YMMBIX OPTaHUYECKHUX COCTUHCHHUI, BBICICHHBIX U3 mpupoaHoro Matepuaina. (OITK-5)

AN

4. O0beM U coep:KaHue TUCHTUNIMHBI

O0beM JUCIHUILIMHBI COCTABIIAET 5 3aueTHbIX eauHuibl (180 akageMuuecKux 4acoB).

4.1. ConepxxaHue TUCHUIJIMHBI M0 pa3aejaM (TeMaM), COOTHECEHHOE C BHAAMH M TPY/JI0eM-
KOCTBIO 3aHSATHIi JEKIMOHHO-CEMHUHAPCKOT0 THIIA

OO0beM MHOM KOHTAaKTHOW pabOThI M CAMOCTOSITEIBLHON PabOTHI 00y4arOmIErocs M0 JTUCIUILINHE
yKa3aH B y4eOHOM IJIaHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Bunel 3anaruii, ux DopMBI TEKYIIETO
1/ Pazens! (TeMBbI) = o0beM KOHTPOJISA YCTIEBAEMOCTH
JIACIATUIAHBI §
8 3ansTus 3anaTHsA ce- ®opMBI IPOMEKYTOUHOM aT-
JIEKIIMOH- MHHApPCKOTO TECTallnu
HOT'O THIIA THUIIA
1. | [Ipeamer OMOXWUMHH, €€ MECTO B 3 2 -

CUCTEME ECTECTBEHHBIX HayK.
XHUMHUYECKUN COCTaB >KUBBIX Op-

T'aHU3MOB.
2. | AMMHOKHCIIOTHI U OEJIKH 3 2 6 JlukTaHT,
mabop. KonTtponbHas pabora,
3aHATHC | 9 Gryera o 1aGOPATOPHBIM
paboTram
3. | ®epmenThI, KOEPMEHTHI M BUTA- 3 4 6 KonTtponbhas pabora,
MHUHBI nabop. 2 otyeTa Mo J1a00paTOPHBIM
3aHSATHE

paboram
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4. | Ilonsatue 06 oOMeHe BEIECTB B 3 2 3 DKCIpecc-onpoc
KHBBIX OpraHn3Max. OCHOBBI nabop.
OMOPHEPTCTUKH. 3aHSATHE
5. | HykiienHoBbIE KMCIOTHI 3 8 8 KonrtpomnbHas padora,
mabop. Otuer o nabopatopHoit
3aHATHE pabore
6. | OO6MeH 0eKOB U HYKJIEUHOBBIX 3 2 3 Oruer 110 1a60paTopHOM
KHUCJIOT nabop. pabote
3aHsTHE
7. | YrieBoasl U X 0OMeH 3 4 6 KontponbHast pabora,
nabop. 2 oTyeTa Mo Ja00paTOPHBIM
3aHSATHE paGoTam
8. | Jlunuael u ux oOMeH 3 4 6 Ortuer 110 1abopaToOpHOM
1adop. pabote
3aHATHE
9. | B3aumocBs3b u perymsmus oome- 3 6 6 Ortuer 110 1a0opaToOpHOM
Ha BeniecTB. BoaHblil 1 MuHe- madop. pabote
paJbHBIA OOMEH 3aHSATHE
10. | CoBpemeHHbIe TPOOIEMBI OHOXU- 3 2 4 KonTposbHas pabora, 3K3a-
MUH U IyTH UX PEHICHUS nabop. MEH
3aHsTHE
Uroro: 36 48 JKk3aMeH

4.2. PazBepHyTO€ ONMHUCAHME COIEPKAHNS TUCUUILIMHBI MO pa3aejiaM (TeMaMm)
Beenenue.
[Ipenmer OHOXMMHM, €€ MECTO B CHCTEME €CTECTBEHHBIX HayK. Vcrtopust pazButus Omoxumuu. Ponb
OTEUYECTBEHHBIX YUCHBIX B pa3BuTuu Omoxumuu (padbotsl A.H. benosepckoro, A.E. bpaynamreitna, A.fl.
Hanunesckoro, M.B. Henukoro, B.C. I'yneBuua, A.H. baxa, A.B. [lamnaguna, A.WU. Onapuna,
B.A. DOurenprapara, A.A. baea, A.C. Cniupuna, C.E. CeBepuna). KpymHbie OMOXUMHUYECKHE TIEHTPHI
B Poccun. 3HaueHne OMOXUMUHU [T PA3BUTHS OMOJIOTHH, MEIUIIUHBI, CEJTHCKOTO XO03SICTBA M MPOMBIIII-
JICHHOCTH MO TiepepaboTKe pPacTUTENbHOTO U )KUBOTHOT'O CHIPHSI.
Cratnueckasi, JMHaMu4eckass © (pyHKiuoHanbHas Ouoxumusa. OOmas OMOXUMUS, €€ MpeaMeT U
3aJaun. XapaKTepUCTUKA pa3JesioB OMOXMMHUYECKONW HAyKH: OHOXMMHUU >KUBOTHBIX, PACTEHUU U
MHUKPOOPraHU3MOB, MEIULUHCKOW ¥ BETEpUHAPHOW OHWOXUMHH, TEXHUYECKOH OMOXHMHH,
CpPaBHUTEIBHON OWMOXMMHHM, KBAHTOBOW OWOXMMHH, OHMOXMMHYECKOW TEHETHKH, MOJICKYJIIPHON
OMOJIOTHH U JIp.
XUMUYECKUl cocTaB opranu3moB. Ilonarne o wmakpo-, MHKpPO- U YJIbTPAMHUKPODIEMEHTAX.
3aKOHOMEPHOCTH  PACIPOCTPAHEHHS] 3JIEMEHTOB B JKMBOM mpupoje. 3aBUCUMOCTb  MEXIY
OMOJIOTMYECKOM POJIBIO DJIEMEHTOB U X TOJIOKEHHEM B Tieproauueckoi cucreme J1.11.Menneneena.
XapakTepucTUKa OCHOBHBIX KJIACCOB XMMHUYECKUX COCAMHEHUH, BXOMSIIUX B COCTAB KMBOW MAaTEpUU.
CopepxaHuie O€NKOB, HYKJIEMHOBBIX KHCIIOT, YIJIEBOJOB, JIMIHUJIOB, MUHEPAJIbHBIX BEIIECTB U IPYTHX
coelMHEHUH B opranusme. [lnacTudeckue M 3HEPreTUUYECKUE BELIECTBA.
Beaku.
Ponb GenkoB B TOCTPOCHUHU KUBOW MAaTEPUH U MPOIIECCaX )KU3HEACATSILHOCTH. DJIEMEHTAPHBINA COCTaB
Oenka. Metoasl BBIZICICHUST O€IKOB M3 OMOJOTHYECKOro maTepuayiia. Meroapl GhpakiMOHUPOBAHUS
OeNKOB: BBICAIMBAHUE, OCAXKICHUE CIIUPTOM, OCAKICHHE MOHAMH TSDKENBIX METAJLIOB, JJIEKTpodopes
(kunkocTHBIN, Ha Oymare, B Ojoke arap-arapa u [TAAT), xpomarorpadudeckue MeTo il (HOHOOOMEH-
Hasl, TeJb-ipoHuKatonas u apduunas xpomartorpadus). CriocoObl OUNCTKU OEIKOBBIX MPEMapaToB OT
HU3KOMOJIEKYJISIPHBIX MpPUMECEH: Auanu3, 3JeKTPOAHANIU3, KpUCTAIIU3alus, reabQUiIbTpauns U yib-
TpaduabTpaIUAL.
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MonexynspHas macca OenkoB. [loHATHE O XMMHUYECKOM M (PU3MUYECKOM 3HAYCHHUSAX MOJICKYJISPHON
macchl  OenkoB. MeToapl  ompeneneHUs  MOJIEKYJISIpHOM  Macchl  O€JKOB:  IpaBUTALlMOHHBIN
(yneTpaueHTpuyrupoBaHue),ynbTpaQuiIbTpaliOHHbIN, TeIbQHIBTPAMOHHBIN, JIEKTPO(OPETHUECCKHUMA
(mo TopmoxeHuto mpodera B Onokax [TAA pasnmuuHOll KOHIEHTpaIMHu), XpoMarorpadudeckuit
(ToHKOCOIHAs Xpomarorpadus).

AMHMHOKHUCIIOTHBIH cocTaB OenkoB. AMHMHOKHCIOTHI D- u L-psma. Onruueckass akTHBHOCTH
AMHHOKHUCIIOT. 3aKOHOMEPHOCTH COJEPKAHUS aMUHOKUCIOT B Oenkax. [IpupoaHbie nenTuabl: KapHO3HH,
TJIyTaTHOH, OKCUTOIIMH, Ba30MPECCHMH U Jp. AMDOTEpHOCTh W pEaKIIMOHHAs CIMOCOOHOCTH OEIKOB.
N3osnexTpuyeckoe COCTOSHUE OSIIKOBOM MOJIEKYJIBI.

Crpyktypa OenkoBoii MmoJekyibl. Paboter A.Sl. [lanuneBckoro m . ®umepa. JlokazaTenbcTBa
NOJUIENTUAHON Teopun crpoeHus Oenka. [lepBuuHast crpykrypa OenkoB. Ormpenenenue
AMUHOKHUCJIOTHOH  TOCJIEOBAaTENbHOCTH  MOJHUMIENTUAHBIX  Iernei  (oOmme  mpencTaBiICHUS).
KowMmmbroTepHbie 0aHKHM aHHBIX O MEPBHYHBIX CTPYKTypax OenkoB. CBs3b MEPBUYHOU CTPYKTYPHI H
¢byHkMii mentunoB M OenkoB (Ha mMpuMepax OKCHUTOLMHA, muroxpoma C, HOpPMalbHBIX U
MaTOJIOTHYCCKUX TEeMOTJIOONHOB).

Bropuunas crpykrypa 6enkoB. [Tonarue 06 o- u B-koHpopManusx moyunentuaHou nenu. [lapameTpor
O-CIUPAIH MOMUNEeNnTUAHON nenu. CHilbl, yaepKUBAIOIIUE MOJIUMENTHIHYIO IENb B O-KOH(QOpMaLUH.
Bropuunas ctpykrypa 6enxoBoii MosieKyibl. [IoHsTHE O CBEpXBTOPUYHOHN CTPYKType Oenka U JOMEeHax.
Tpernunast ctpykrypa 6enkoB. TUIBI CBs3eH, 00ECEYMBAIOIINX MMOJACPKAHNE TPETUIHOU CTPYKTYPHI
0eKOBON MOJIEKYIbI. JIMHAMUYHOCTh TPETUYHOM CTPYKTYPHI OEIKOBOM MOJIEKYIIbI.

YerBepTruHas cTpykrypa O0enkoB. CyObeMHUIIBI (POTOMEPHI) M MUMOJICKYJIbI (MyabTUMephl). Kon-
KpPETHBIC MPUMEPBl YETBEPTUYHON CTPYKTYphl OEIKOB (MHCYIUH, TeMOTJIOOMH M 1p.). Tumbl cBsizei
MEXy CyObeTUHUIIAMH B SIIHMOJIEKYIIE.

Henarypauust u peHarypauust 6enkoB. [lonstue o HatuBHOM Oenke. HomeHknaTypa u Kiaccupukamus
OoenkoB. Kmaccudukanuss mnpoTemHOB 10 ¢GopMe  OCIKOBOM  MOJICKYJIBI, MPOMCXOXKICHHIO,
AMHHOKHCIIOTHOMY COCTaBY, pACTBOPUMOCTH, OMOJIOTUYECKON aKTUBHOCTH.

DepMEeHTHI.

Uctopust oTkpbITHS U u3ydeHHs GepMeHTOB. PaboThl oTeuecTBeHHBIX yueHbIX (A.fl. Jlanunesckoro,
W.I1. TTaBnoBa, B.A. Durensrapara, A.E. bpaynmreitna u ap.) B 3T0i 0071acTH.

Karanutuaeckast (dhepmenraruBHas) ¢GyHKIUsS OenkoB. UepThl CXOICTBA W pa3Nu4Mii B JCHCTBHUH
OmokaTann3aTopoB ((hepMEHTOB) M KaTaau3aTOPOB HMHOW TpHUPOIbl. Poiab (GepMEeHTOB B SBICHUSX
JKU3ZHEACIATEIIBHOCTA. bHOIOrNYeCKnil KaTaau3 Kak KOOIEPAaTUBHBIN IPOLECC, 3alIPOrpaMMUPOBAHHBIN
BO BPEMEHHU U MPOCTPAHCTBE.

Crpoenne ¢depmenToB. OIHOKOMIIOHEHTHBIE W JIByXKOMIIOHEHTHBIE (EpMEHTHI. AMHUHOKHCIOTHBIC
paauKanbl aKTUBHBIX HEHTPOB (¢epMeHTOB. I[loHATHE 0 CyOCTpaTHOM M aJIOCTEPUYECKOM IIEHTpax B
MoJekyne (epmeHnTa. B3anmMopaelcTBHE MEpEUYHCICHHBIX IIEHTPOB B Ipolecce (HepMEHTATHBHOTO
Katanusza (AuHamMudeckas wmojnenb Qepmenrta). Aimoctepuueckne AG(EKTOpbl  (aKTHBATOPHI U
WHTHOUTOPHI).

Mexanusm nevicteust pepmentoB. ES, ES' u EP-kommuiekcel, ux posib B OHM)KEHHH YHEPTETHIECKOTO
Oapnepa peakiui. PU3NUECKU CMBICT (ePMEHTATUBHOTO KaTaIn3a.

CxopocThb (hepMEHTATUBHBIX peakiuil. PakTophl, BIUSIONIME HA CKOPOCTh (KOHLIEHTpalus GepmeHTa u
cyOctpara, remreparypa, pH cpenbr). Maruburtopsr hepmeHToB (00patumMbie u HeoOpaTumblie). KoHKy-
PEHTHOE U HEKOHKYPEHTHOE TOPMOKEHUE J1eCTBUS (DEPMEHTOB.

Knaccudukanus ¢epmMeHTOB, ee HMPUHIMIBI U COBpeMEHHOoe cocTosHue. HomeHnkmarypa ¢epMeHTOB.
[udpsr pepmenToB. OCHOBHBIE KIacChl PEPMEHTOB: OKCHIOPENYKTa3bl, TpaHChepasbl, THAPOIA3bI, JIH-
a3bl, ©30Mepasbl, JTUrasbl (CHHTeTa3bl). O0Ias XapaKTeprCcTUKA KITacCOB.

Jlokanuzauust pepmeHToB B kieTke. [Ipumenenue dpepmentoB. KodepMeHTH U MpOCTETUYECKUE TPYII-
TIBI.
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Burtamusbl, X posib B TUTAHWHU YeJIOBEKa M KUBOTHBIX. MICTOUHMKH BUTaMHUHOB. ABUTAaMHHO3bI, TUIIO-
BUTAaMUHO3bI U TUIIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

XupopactBoprmble BUTaMUHBI. ButamMun A (petuHo). XMMHYECKOE CTPOCHUE BUTAMUHOB A1 U A, UX
T€OMETPUUECKHIE HM30MEpHI. Butamuns D1 (xambrrudepoin), D, (aprokansuudepon),
D3 (xonekanbiudepoin). XuMHuecKass CTpYKTypa BUTAMHUHOB, UX poiib B (oChHOpPHO-KAIBIIUEBOM 00-
MeHe. Butamun E (Toxodepon). YyacTue ero B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TIpolieccax. Bura-
muH K (pumnoxuHoOH), ero OTHOIIEHHE K CHCTEME CBepThiBaHUs KpoBU. Bukacon. Buramun F (kowm-
IJIEKC HEHACHIIIEHHBIX KUPHBIX KUCIIOT).

BonopactBopumsble BuTamuHbl. Butamun B (TMaMuH), XumMudeckas nIpupoa U MEXaHU3M JEHCTBUS.
Buramun B, (pubodnaBuH), €ro CTpoeHHe U y4acTHE B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.
Buramun B3 (manToTeHOBasi KUCIIOTA), €T0 yyacTHe B 00pa3oBaHHM KO’H3UMa A. Butramun Bs (HuKO-
TUHOBAs KHCIIOTAa ¥ aMUJl HUKOTMHOBOM KHUCJIOTHI): CTPYKTypa U y4acTHe B MIEPEHOCE aTOMOB BOJIOPOAA
B coctaBe HAJI. Butamun Bg (mupugokcun), ero GpopMsl (IUPUAOKCOI, TUPUIOKCAb, TUPUIOKCAMIH),
3HAUYCHHE IJIsi OCYIISCTBIICHUS peakiuil mepeamuHupoBanus. Butamun Bi; (mnankoOanmamun). Bura-
MUH Bis (maHramoBast KHCIIOTa), €ro pojb B IEPEHOCE OAHOYIIIEPOAHBIX (hparMeHTOB. BuramuH
B¢ (ntepomnriayramuHoBas kuciota). Butamun Bt (kapHHTHH), ero 3HaueHHWE B OOMEHE BEIIECTB Y
HacekoMbIX. Butamun C (ackopOMHOBasi KHCIIOTa), CTPOCHUE €r0 BOCCTAHOBJICHHOW M OKHCICHHOMN
dopm. Butamun P (pytun). BzaumooOycnoBnenHocTs AeiictBuii ButamuHoB C u P. Buramun H (6uo-
THH), €r0 CTPOCHHE U POJIb B peakiusIx KapOokcuaupoBanusa. Butamun U.

MuKposeMeHThI U X Ouonorundeckue pyHKIUu.

OO0umme noHsATHSA 00 00MEHe BelecTB ¥ JHEPTHH B OPraHU3Me.

CoBpeMeHHbIE MPECTABICHUS O CYIIHOCTH KU3HHU. XapaKTepUCTUKA CYITHOCTU SBICHUS >KU3HH C TO-
3ULIMU MOJIEKYJIIPHON OWOJIOTMM KBAaHTOBOW OMOXMMHH, KHOCPHETHKH, TEPMOIMHAMUKU, TEHETUKU U
T.1. 2)Ku3Hb Kak 6nosjornueckas popma IBHKEHUS MaTepUU.

OOMeH BeIIecTB U PHEPTUU - HEOTHEMJIEMOE CBOMCTBO *HBOro. OOMEH BeIIecTB Kak 3aKOHOMEPHBIH,
CaMOCOBEPILIAIOLIUICS TPOLECC MPEeBpallleHuss MAaTepUH B JKUBBIX TelaX. AHAa0OMU3M M KaTaOOJIM3M.
Macmtaber  oOMeHa BemectB Ha 3emse. buocdepa u e€ reoxummueckas posib.  PaboTbl
A.A.BepHanckoro.

Ounepreruka oOMeHa BeniecTB. MakpoIpruieckue COeAMHEHUSI 1 MaKpOIPrHUeCKue CBA3H. Pazmuuus B
NOHATHSAX  "IHeprust  cBsizu" W "Makpospruueckas CBaA3b'. BaxuHeimme  mnpeacTaBUTEIU
MaKpOIPrHYECKUX COeNMHEHMH: ITI0K030-1-pochar, ATD, caxaposa, anerun-kosH3umM A u ap. Ocobas
posib atomoB P 1 S B 00pazoBanun Makpo3prudeckux cBs3eid. ATD kak akkymynsaTop, TpaHcGopMaTop
U TIPOBOJIHMK SHEPIUHU B MPOILIECCE €¢ 3alacaHus ¥ pacXoJ0OBaHUs B OpraHU3Me.

HykJieMHOBBIE KHCJIOTHI M UX 00MEH.

HcTopust OTKpBITHS M M3YYEHUS HYKJIEMHOBBIX KHCJIOT. XMUMHUYECKHH COCTaB HYKJIEWHOBBIX KHCIOT.
XapakTepucTuKa IYpPUHOBBIX W MUPUMHJIMHOBBIX OCHOBAaHUM, BXOSIIMX B COCTaB HYKJIEHHOBBIX
KACIOT. MHHOpHBIE (MHOTAAa BCTPEYAIOLIUecs) ITypUHOBBIE W MHPUMHIMHOBBIE OCHOBaHHS (5-
METUJIIIUTO3WH, S5-OKCHUMETUJIIIUTO3UH, S5-OKCUMETUIypanui, |-meTwimuTo3uH u np.). 3,D-pubosza u
B,D-2-ne3okcupubo3a B COCTaBe HYKJIEWHOBBIX KHCIOT. JlBa THNAa HYKJIEHHOBBIX KHCIOT:
ne3zokcupubonykinennoBas (JAHK) u pubonyknennoBas (PHK). Pazmumuus mexny JHK u PHK mo
COCTaBY T'JIaBHBIX M1 MUHOPHBIX OCHOBAaHUH, XapaKTepy YIJIEBOJOB, MOJIEKYJISIPHON Macce, JTOKalu3aluu
B KJIETKE U (PYHKLIUSAM.

He3zokcupubonykinenHoBas kuciora. KonmmaecrBenHoe coaepkanue [IHK B opranmsme u moxamuzanus
ee B KIETKE (SIpO, MHUTOXOHAPHH, XJIOPOIUIACTHI, IEHTPHONN). JIe30KCHpUOOHYKICOTHUABI -
ctpykrypubie snementhl JIHK. Hykneorumnwni cocraB JIHK; mpaBuna E.Yapradda. IlepBuunas
ctpykrypa JIHK. banku nannsix no nepsuuHoil crpykrype JHK. Ilpoekt "I'enom uenoBeka" u ero
peamuzanus B Poccun, CIIA, SAAnonun. Bropuunas crpykrypa JJHK (momens x.Yorcona u @.Kpuka).
KommieMeHTapHOCTh NMyPHUHOBBIX W MUPUMHUIMHOBBIX OCHOBAaHUM M €€ 3HaueHHe A oOecreueHus
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oucniupansaoit crpyktypsl JAHK. Tpernunas crtpykrypa JAHK. CoBpemeHHblE mpencTaBIeHHs O
CTpyKType reHa. OcoOEHHOCTH MOJIEKYIISIPHOM OpraHu3aluy TeHoMa MPOKapUOT U 3YKapHOT.
Pubonyknennosbie kucnotel, ux kinaccuukanus (TPHK, pPHK, mMPHK, sPHK). CpaBuurensnas
xapaktepuctuka BugoB PHK mo MosekynsipHOil Macce, HYKJICOTHIHOMY COCTaBY, JOKAJIMU3ALUUU U
¢ynkuusam. [lepsuunas ctpykrypa TPHK, paGoter A.A.baeBa. Bropuunas ctpykrypa TPHK (Monens
"kieBepHbiit  quct"). Tpernunas crpyktypa TPHK 1o gaHHBIM pPEHTTEHOCTPYKTYPHOTO aHaW3a
Kkpuctamuueckux npenaparoB. Bunsl pPHK. MPHK (xapakTepHble 0cOOEHHOCTH, MOJIEKYJIsIpHAs Macca,
npenmectseHHnkn MPHK). Madopmanmonnas PHK kak marpunia mis cnenududeckoro 6mocuHTE3a
6enxoB. SAnepusie PHK, ux MonexkynspHbele Macchl U JIoKanu3auus B siape. Bupycusie u ¢arossie PHK,
yCHeXW B HMCCIENOBaHUSIX CTPYKTypbl u dyHKumid. HoBwii kimacc PHK, perymupyrommx akTHBHOCTH
dbepMeHTOB; TpuOpHUTET COBeTCKHUX yueHBIX (A.H.IleTpoBa) B X OTKPHITHH U U3YYCHUU.

[Tyt pacnaga HyKJIEMHOBBIX KHUCJIOT O CBOOOMHBIX HYKJIeoTHA0B. OOMeH HykieosuadochaTor. [Tytu
UX JECTPYKIUH.

MexaHu3M peakuu pacnajga: MypUHOBBIX OCHOBAaHUWA - JI0 MOYEBOM KHCIOTHI, AJJIAHTOMHA,
QIJTAHTOMHOBOW KHCJIOTHI, TJIMOKCAJIEBOM KUCIOTHl U MOYEBHHBI; TUPUMHUINHOBBIX OCHOBAaHUH - 110 [3-
aJlaHWHa U KapOaMHHOBOM KHCHOThl. KOHEuHble MpPOAYKTHl pacnaja MYyPUHOBBIX M MHUPUMHUIMHOBBIX
OCHOBAHUU U MPECTABUTEIN PA3IMYHBIX KJIACCOB )KUBOTHBIX.

buocunTes Hykineo3un-, HyKJIeo3uJau- U HykiaeoduaTrpudocdaroB. OOpazoBaHHEe MTUPUMUIUHOBOTO
mukina u3 NHs, CO, 1 acnaparuHoBoi KUCIOTHI B ipucyTcTBUH AT® npu yuacTHM COOTBETCTBYIOIIMX
dbepmenToB. Llukibl peakiiy OMOCHHTE3a MyPUHOBOTO KOJIbLA U3 TIIyTaMUHA, ThuluHa, popmuara, CO;
U acraparuHoBOW KUCIOTH B mpucyTcTBUU AT® npu yyactuun pepMeHTOB.

Mexanusm O6mocunte3a JJHK. ®epmentsr (PHK-nomumepasa, JIHK-monmmmepasa, nuraza) u 0eakoBbie
daxropsr (JJHK-packpyuusaronme u JIHK-cBs3biBatome 6enku U Jp.), y4aCTBYIOIIME B PEILTUKALIAN
JHK. Pons IHK B mepenaye HaciencTBeHHOW HH(POPMAIIAH.

buocunres PHK (tpanckpunums). Crtpoenue, cBoiictBa u MexanusM neiictBus PHK-momumepas.
[Tomumuctponnbiit Mmexanu3m ouocunTe3a PHK. Perynsnus 6uocunreza PHK.

O0MeH 0eJIKOB.

OOMeH OeNKOB M HYKJIGMHOBBIX KHCJIOT Kak SApO KJIETOYHOro Meradbonusma. [lytu pacmama Genkos.
I'unponus 6enkoB, pepMeHTHI, 00eCTIeYNBAIOIINE THAPOIIN3 OEIKOB 70 NENTUAOB U AMUHOKHCIIOT.
[IpeBparenuss aMMHOKHUCIIOT (peakuuu Mo amuHorpymme). [IpeBpaiieHus aMUHOKHUCIOT (peakuuu Mo
kapOokcuibHOU rpymre). [IpeBparienuss aMUHOKUCIOT (peakiuu 1o R-rpynme). Koneunsie mpoIyKThI
pacnana aMHUHOKHUCIOT. OpHUTHHOBBINA UK. [lepBUUHbIE U BTOPUYHbIE aMUHOKHUCIIOTHL. 3aMEHUMBIE U
HE3aMEHHUMbIE AMUHOKHUCIOTHL. [IpOM3BOACTBO CHHTETHYECKHX aMHHOKUCIOT B Poccuun. I[Ipobrnema
¢bukcanuu MonekynsapHoro a3ora. [Ipobiema HCKyCCTBEHHOM MUIIK.

[TyTn n MexaHu3Mbl IPUPOTHOTO cHHTe3a OenKoB. MaTpuuHas Teopust OnocunTesa 6enko. Koy 6emnxo-
BOTO CHHTE3a: UCTOPHUS €r0 OTKPBITHUS U COBpEMEHHbIE NPEACTaBIeHUs. beccMbIcIeHHbBIE KOJAOHBI U MX
3HAYEHUS.

OO6mmue mpeacTaBieHNs 0 HEMATPUYHBIX MEXaHU3Max OMOCHHTEe3a OEITKOB.

YrieBoabl U NX O0OMEH.

YrneBonsl, ux ¢yHkuuu in vivo. Knaccudukarus. MoHocaxapusl: HOMEHKIATypa, KoHpopmanuu, Gu-
3MYECKHe U XUMUYECKHE CBOMCTBA, MpeacTaBuTenu (pubo3a, IiIroKo3a, ralakro3a, MaHHO3a, (pyKTo3a).
W3omepust: onTuyeckasi, KeTO-€HOJIbHAs U KOH(GOpPMAI[MOHHAA (Ha IPUMepPe MOJIEKYJIbI TITI0K03bI). ['1to0-
K032 U €€ NPOU3BOJIHBIE.

Crnoxnbie yraeBosl. Onurocaxapuasl (MaabTo3a, MeJI00M03a, TAKTO3a U caxaposa).
I'omomnonucaxapuasl (Kpaxmal, XUTHH, AeKCTpaH). | eTepornonucaxapuasl (THAIypOHOBasl KUCIIOTA, Te-
MapuH).
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Pacnan yrneBonoB (ruaponus u pocdoponus). [Ipespamenns monocaxapuaos. I1ytu pacnana riroko30-
6-bocara (muxoromuueckuit U amoTomMuueckuii). OOMEH NHUPOBUHOTPATHOW KHUCIOTHI (TIMKOJIH3,
Oposxenue, apixanue). OOmias cxema pacmaja yrieBoJI0B.

buocunTe3 yrineBogoB. MexaHu3M NepBUYHOIO OMOCHHTE3a YIJIEBOAOB B Ipolecce (POTOCHHTE3a U Xe-
MOCHHTE3A.

[TpeBpaienust yrieBoaoB B IpoOLEcce MULIEBAPCHMSL.

JIunuabl ¥ UX 00MeEH.

Jlunmuaet. Onipenenenue, knaccupukamnus, GyHKIIUA in Vivo.

[IpocTeie numUABl (KUPHBIE KHUCIOTHI, HEHTpalbHBIE >KUPBI, BOCKA, CTEPOMIBI M TEPIIECHBI): HX
CTPYKTypa, OMOJ0oTHYecKasi poJib ¥ pa3HOOOpa3ue B IPUPOJIE.

CrnosxHbIe TUNUABI (TTHKOTUTUABL ¥ POochOoNMUIHIBI).

Jlunmuer kak ampudunsl. buomemOpansl, ux cTpoeHne u GyHKIHH. Pacman sKUpoOB U )KUPHBIX KUCIIOT.
Pacnan crepounos. Pacnian Cl10KHBIX JIUITHAIOB.

CuHTE3 )XUPOB U BBICIIUX XKHUPHBIX KHCIO0T. CHHTE3 cTeponioB. CuHTE3 POCHOIUNHIOB.

I'opmonsl. Onpenenenue, KinaccupUKaAIMs, UCTOYHUKH, POJIb TOPMOHOB B oOMeHe BemiecTB. CTepous-
HbI€ TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPAINON): CTPYKTYpa U QyHKIMH. MeXxaHu3M AeHCTBUS
CTEpOUAHBIX TOPMOHOB.

[lenTuaHble TOPMOHBI (OKCUTOLMH, Ba30IPECCHH, MHCYJIMH): CcTpoeHHe W (pyHKiuu. MexaHusMm naei-
CTBHSI IENTHIHBIX TOPMOHOB.

[Tpoune ropmMoHsI (afpeHaINH, TOPMOHBI IUTOBUAHOM *kKee3bl: THPOKCUH U TPUHOATUPOHUH, IIPOCTa-
rinanauHel). HeliporopMonsl: sHI0pGHHBI U SHKE(anuHbl. [[ppuMeHeHne ropMOHOB.

bronoruueckoe oKuciIeHUE.

Onpenenenue noHsTus "Ouoaoruueckoe okucienue". Micropus pa3BUTHs PEACTaBICHUNA 0 OuoIornye-
CKOM OKHCJICHUH: Teopusi akTuBupoBanus kuciopona K.IllenOaiina, nepekucHas teopust A.H.baxa, pa-
6otsl B.W.ITannaguna, B.A.DHrensrapara, cCOBpeMeHHbIE HPEACTaBICHUS O OMOJOTHYECKOM OKHCIIe-
HUM.

Knaccudukanus mporeccoB OM0IOrH4ecKoro OKuciaeHus. J[Ba Tuna okCuaopeyKTas B KIeTKe: a) ooec-
NEYNBAIOLIMX JETHIPUPOBAHUE CYOCTPaTOB U Nepeaady aTOMOB BOJOPOJiA U AJIEKTPOHOB Ha KUCIOPOJ U
Jpyrue akLUenTophl, 0) KaTaTU3UPYIOIIKUX PEaKIIMK HETOCPEACTBEHHOTO BKIIIOUEHHS B CYOCTpaT KUCIIO-
pona (OKcUreHasbl U THAPOKCHUIIA3HI).

ConpsixeHne OMOJIOTHUEcKOro okucieHus ¢ pochopunupoBanueM. OCOOEHHOCTH CTPOSHHS AbIXaTelb-
HOM LleNH y MPOKapHOT U 3yKapuoT. COBpEMEHHBIE MPEJICTABICHHS O KOMIOHEHTAX JbIXaTeJIbHON LIenn
MUTOXOHJIPHUH.

Bbuonorudeckoe OKUCIEHHE B IPOLIECCE IBOIOLUHU )KUBBIX OPIaHU3MOB.

Bonnblif 1 MmunepansHbiii 00MeH. ConepkaHue U pacrpeie]ieHne BObl B OPraHU3Me U KIIETKE.
CocrosiHre BO/bI B TKaHAX. Peryinsius BogHOro ooMeHa.

VYyacTie MUHEpaJIbHBIX BEIIECTB B (DOPMUPOBAHUH TPETUUHOW M YETBEPTUYHON CTPYKTYp OHOMOIMME-
poB. ®epMenThI-MeTauonpoTentsl. Monsl metamios (Mg®, Mn*, Zn®*, Ca®"), ux poub B Bo3HHKHOBe-
HUM (EepMEHT-CyOCTPaTHBIX KOMIUIEKCOB. MUHEpaNbHbIE COCIMHEHHS U MX POJIb B OOMEHE OEJKOB,
HYKJICMHOBBIX KUCIIOT, YIJIEBOJIOB U JIMIIUIOB.

OOMeH MUHEpaJIbHBIX BellecTB. broHeoprannueckas XuMus, ee mpoOIeMbl U IEPCIIEKTUBBI PA3BUTHSL.
B3anMocBsI3b 1 perysiys oOMeHa BELIEeCTB.

OO1u11e monoXXeHus: 0 B3aMMOCBsI3M 0OMEHA BEILECTB B OpraHu3mMe. BzanumMocssa3bp 0OMeHa HYKJICHHOBBIX
KHCIIOT U OEJIKOB.

[lepBUYHOCTH BO3HUKHOBEHHS OCNKOB M BTOPUYHOCTH IOSIBICHUS HYKJICHMHOBBIX KHCIOT B IpoOIecce
pa3BUTHS KUBOU MaTEPUHU.

B3anmMocBs3p 00MeHa HYKJIEMHOBBIX KUCIIOT U YTJIEBOJIOB.

B3anMocBsI3p 0OMEHa HYKJICMHOBBIX KUCIIOT U JIUIIHJIOB.
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B3aumocBsi3p OETKOBOTO M YIIIEBOJAHOTO oOMeHa. Poib mUpOBMHOTPAHON KHCIOTH B OCYIECTBICHUH
nepexojia OT YrieBoJ0B K OenkaM u 00paTHO. B3anMocBs3b 0OMeHa OCIKOB | JIUITHIOB.

B3aumocBsi3p 0OMEHa YTIIEBOJIOB M JIMIHIOB, POib aneTmi-KoA B a3Tom mporiecce. OOMEH BEIIeCTB Kak
€UHOE LIeJI0E.

YpOBHU PEryssiliuy >KU3HEHHBIX MPOLIECCOB B KMBOM MpPUPOE: META0OIUTHBINA, OTIEPOHHBIN, KIETOU-
HBIN, OPraHU3MEHHBIN, TOMYJISAIUOHHBIN.

5. Ob6pa3oBaTejibHbIE TEXHOJIOTHH
[Ipu peanmuzaumm guCHMIIIMHBL «BHOXMMHS M MOJEKyJspHas OHOJOTHS» HCHOIb3YIOTCS

cieayronme o0pa3oBaTesIbHbIE TEXHOJIOTHHU:

- pEUTHUHIOBasi TEXHOJIOTHUS;

- pellIeHHEe CUTYallMOHHbIX 33]1a4 IIPU BBIIIOJHEHHUH JIAOOPATOPHOTO MPAKTUKYMA;

- TpymnmoBas pabora;

HNHpopMannoHHbIE TEXHOIOTHUHU, UCTIOIb3yEMBbIE NTPH OCYLIECTBICHUH 00pa30BaTEIbHOIO MpOoIeCc-
ca 10 TUCLHUIUINHE:

- TEXHOJIOTMM CMELIAaHHOT0 00y4yeHHsl (YTEeHHE JIEKLIUH, B TOM YHUCIIE C MCIIOJIb30BaHUEM MYJbTHU-
MeIUHHBIX TMpe3eHTanuil; ucnoias3zoBanue YMOC «Moil yHHBepcUTET» IpU pabdoTe Haja JOMAIIHUMHU
3aJIaHUSIMU ).

6. YueOHO-MeTOoAMUYECKOE OOecTIeYeHHe CAaMOCTOSITeIbHOM PadoThl 00yYaKOIIHXCS

CamocrodarenbHas paboTa 00y4aromMXCsl HalpaBiieHa Ha YIIyOJIEHHOE CaMOCTOSTEIbHOE U3Y-
YEeHHE OTJICJIbHBIX Pa3/ieioB U TeM paboueil mporpaMMel, OHa MPOXOIUT B (hOpMe U3yUEHUs TEOpeTude-
CKOro MaTepuaia (JEeKIH, peKOMEHJOBAHHOW JIUTEPATyPhl, B TOM YHUCJIE U CAMOCTOSITEILHOTO IMTOMCKA
MaTepuaioB B riobansHOl cetu, BKItouas DBC). CamocrosarenbHas paboTa 00ydaromuxcs BKIIOYACT
paboty ¢ yueOHO-MeToanueckol auteparypoi (cMm. pasmen 8, Ne 1, noctyn obecnieueH Ha caiite Ouo-
muoteku UBI'Y u B DUOC «Moit yHHBEPCHUTET»), C HAYYHBIMU TEPUOIUYECKUMH U3JIaHUSIMH 110 OHO-
XUMHH, a Takxke ¢ pecypcamu OBC (31eKTpOHHO-OMOIMOTEYHONH CHUCTEMBI) C LENbIO BBIOJHEHUS J10-
MaIllHUX 3aJlaHUH, TOJrOTOBKH OTYETOB IO JIAOOPAaTOPHBIM paboTaM MPaKTUKyMa, NOJrOTOBKH K KOH-
TPOJIbHBIM paboTaM U SK3aMeHy (00s13aTeTbHOMY B 3-M CEMecTpe).

7. XapaKTepHCTHKA OLEHOYHBIX CPEeICTB JJIsl TEKYLIero KOHTPOJIsl yCIeBaeMOCTH H IpoMe-
JKYTOYHOH aTTeCTANUM 00YYAIOUIUXCSH MO TUCHHUILIUHE

Texymuii (peATUHTOBBIN) KOHTPOJIb KA4eCTBA 3HAHUIA 110 TUCIUIUITMHE OCYIIECTBISIETCS B (hopme
TUKTaHTa 10 aMUHOKHUCIIOTaM, 5 MHUCbMEHHBIX KOHTPOJBHBIX paboT u oTtueToB mo 10 imabopaTopHBIM
pabotaM. JIMKTaHT OIEHUBAETCS MAaKCUMYM 5-10 PEUTHHTOBBIMH OayutaMu. 3a KaXIyl0 KOHTPOJIBHYIO
paboTty o0yJaromuics MoJydaeT MAaKCUMYM 8 PEHTHHTOBBIX OAJIOB, 3a C/Iady OTUYETa IO BBHIITOJTHEHHOU
nabopaTopHoil pabote — makcumyM 1,5 6amna. [IpenxycMorpensl 6oHycHbIe Oamisl: o 1 6amry 3a Kax-
JIYIO U3 5 CaMOCTOSATENIbHBIX (JIOMAITHUX ) padoT.

Jlonyck K 5K3aMeHy NOoJy4aroT oOyyaromuecs, Habpasiiye He MeHee 35 6aioB.

DK3aMeH MPOBOJUTCSA B YCTHOU hopMe. DK3aMEHAIIMOHHBINA OTBET OLICHUBAETCS U3 pacuera B 40
0asIoB, KOTOpPBIE CYMMUPYIOTCS ¢ Oariamu, HaOpaHHBIMU 3a ceMecTp (MakcuManbHO — 100 peiTuHro-
BBIX 0aJIIoOB).

[Txana oueHku:

Menee 50 6amioB — «HEYIOBICTBOPUTEIHLHO,

50-69 6amnoB — «yIOBIETBOPUTEIHLHOY,

70-85 6amIoB - «XOpOIIOY,

BhIIIIe 86 OANIOB — «OTITUYHOY.
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8. YueOHO-MeToAuYeCKoe U HH(POPMAIHOHHOE 00ecTieYeHUe U CHUTILTHHBI
OcHoBHas1 iUuTEpaTypa
1. Kycrosa T.II., KoueroBa JI.b. Ilpaktukym mo 6uonorndeckoit xumun. Y4yeOHoe nocodue. MiBaHoBo:
M3p-s0o UBIY, 2-e w3m.,, ucnp. u gom., 2010; 3-e wusp., ucnp. u gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. lllampaeB, A.B. buoxumus: ydueOHoe mocobue / A.B. [llampaeB; MuHuCTEpCTBO 00pa3oBaHUs W
Hayku Poccuiickoit ®enepannu, denepanbHoe TOCYIapCTBEHHOE OOKETHOE 00pa3oBaTeNIbHOE yupe-
KJEHHE BbICIIEro MpodeccnoHalbHOTO oOpa3oBaHust «OpeHOYprcKuil rocyJapCTBEHHBIN YHUBEPCH-
tet». - Openbypr: OI'Y, 2014. - 186 «c¢.: wun, cxem. - bubmmorp.: c 167.
http://biblioclub.ru/index.php?page=book&id=270262
3. Bapsiesa, E. IIpaktuyeckre ocHOBBI Onoxumuu: yuebnoe nocodbue / E. baprimena, O. bapanosa,
T. 'amOypr; MunucrepcTtBo oOpa3zoBanusi U Hayku Poccuiickoit denepanun, DeaepanbHoe TOCyaAap-
CTBEHHOE OIO/DKETHOE O00pa30BaTEeNbHOE YUYPEkKACHUE BBICHIETO MPO(GECCHOHATBLHOIO 00pa30BaHUS
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Pecypchbl HHpOPMaLIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTH «MHTEpHET»!

Cuctema D2JIGKTPOHHOW TOAJEPKKH OOpa3oBaTelnbHOTrO Tporecca «Moil  yHHBEPCUTET
https://uni.ivanovo.ac.ru

[Ipodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI:

OBbC «YHuBepcuterckas Oudanoreka onnaitny Www.biblioclub.ru

DnexkTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru

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

[IporpammHuoe obecrieueHue: orneparmonHas cucreMa Microsoft Windows, makeT opucHBIX mpo-
rpamm Microsoft Office, uarepuer-Opaysep Yandex Browser.

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne T CIUIIMHBI

YueOHbIC ayAUTOPUU:

- JUTSl TIPOBEACHMSI 3aHSATUH JICKIIMOHHOTO THITA ¢ KOMILJIEKTOM CIICIIMATU3UPOBAHHON yueOHOH Me-
0eM U TEXHUYECKUMH CPEJICTBAMH OOY4YEHUs, CIYKAIUMH JUTsl TIPEAOCTaBICHUs] yaeOHON MH(pOopMa-
UM OOJIBIION ayTUTOPUH;

- JUTSL TIPOBEJICHUS 3aHSATUH CEMHHAPCKOTO TUIA, KOHCYJIBTAIMH, TEKYIEro KOHTPOJIS M TIPOMEXY-
TOYHOH aTTeCTAllMU ¢ KOMIUIEKTOM CHEIUAIN3UPOBAHHON Y4eOHOW MeOenu U TEXHUYEeCKUMH CPEICTBa-
MU O0YYCHUS;

Jlaboparopus, ocHaIlleHHas JIa0OpaTOPHBIM 000PYAOBaHHEM, KOMIUIEKTOM CHEIUAIM3HPOBAHHON
y4eOHON MeOeN U TEXHUYECKUMH CPEJICTBAMH O00yUCHHUS.
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OcHoBHas npodeccroHaibHasi 00pa3zoBaTeIbHas IporpaMma
06.03.01 buonorus

(buoxumus)

[Tomerenne i caMOCTOSITENbHON pPabOThI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «HTepHeT» n
obecnieuenneM nocryna B DMOC.

JleMoHCcTpanMoHHOE 00O0pYy/IOBaHUE U Y4eOHO-HAIIISIHbIE MOCOOUS Ul 3aHATUN JIEKIMOHHOTO
THIIA, OGGCHG‘-II/IBaIOH_[I/Ie TCMATUYCCKUC UIJITIOCTpAlU: JEMOHCTPAIIMOHHOC O60py,I[OBaHI/IC (MOI[CJ'II/I, Ma-
KETBI, JICKTPOHHBIE MTOCOOUS (MPE3eHTAINH), MeUYaTHBIC MOCOOUs (TaOIHUIIbI, TTAKAThI, CXEMBI )



OcHoBHas npodeccroHaibHasi 00pa3zoBaTeIbHas IporpaMma
06.03.01 buonorus
(buoxumus)

ABTOp(bI) paGoueil MporpaMMbl AHCHHILIHHLI: 33B. Kadeapoit opraHU4ecKor M (YM3NYECKOH XHUMHUH,
npogeccop, A-p xum. Hayk Kycrosa T. I1., npodeccop Ka(epel OpraHuyecKoi ¥ PH3UUECKOH XUMHH, 10-
UEHT, A-p XxuM. Hayk Kodetosa JI. B.

IIporpamma paccMoTpeHa W yTBeprkIeHa Ha 3aceJaHHH Kadenpel OpraHHYecKo U (HU3HYECKOi
XUMHH

«LF» weas 20.7% rona, nporokon Ne_ 7/

[Iporpamma o6HOBIIEHA ) . X
IIPOTOKOJI 3acenanus Kabeapsr Ne 7 OT « 30 » Vi fyd{zt.. 2072 roga

CornacoBano: )
-
PyxoBomurens OTT /M

E.A. Bopucosa

(noanuts)
ITporpamma o6HOBNIEHA
NPOTOKOJI 3aceanus Kapempsr No 0T « » 20 _ roma
CornacoBano:
PykoBomutens OIT / /
(noanuce)
IIporpamma o6HoBIEHA
NpoTOKOJ 3acenanus kadeaprr Ne OT « » 20 ropma
Cornacosano:
PyxoBoaurens OIT / /
(noanuce)
IIporpamma oGHOBIEHA
IPOTOKOJI 3acenaHus Kapempnr Ne OT « » 20 rona
CornacoBaHo:
Pykosoaurens OIT / /

(noanuce)
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