OcHoBHas npodeccronanbHas oOpazoBaTenbHas IporpaMma
04.05.01 dynnameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaTbHAS ¥ IPUKITATHAS XUMUS )

MuHHCTEpPCTBO HAYKH U BbicHIero odopasosanusi Poccuiickoii ®@enepaunu

WBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa pynnamenTanbHOM U NPUKIATHON XUMUU

OJIOBPEHO:
PykoBoautens OI1

7 /‘%
} iu: ‘ T.IL. KycroBa

(noanuce)

« ﬂ/ » &,f 20¢(’/ 6

Pabouass nporpaMma Q1 CHUILIHHBI

XUMUYECKHE OCHOBBI OMOJIOTUUECKUX MPOIIECCOB

YpoBeHb BhICIIEro 00pa3oBaHUs: CHELUATUTET

KBanudukarus BeITyCKHUKA! Xumuk. [IpenogaBarens XumMumu.

CnenuaibHOCTD: 04.05.01 dynnameHnTanbHas ¥ MPUKIAAHAS XUMUS
Hanpasnennocts (mpodusis) OyHIaMEHTAIbHAS U MPUKJIAHAS XUMUS

00pa3oBaTeNbHON MPOTPaAMMBI:

HMBanoBo



OcHoBHas npodeccronanbHas oOpazoBaTenbHas IporpaMma
04.05.01 dynnameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaTbHAS ¥ IPUKITATHAS XUMUS )

1. Ilesin 0CBOCHHUSA TMCIHUAILINHbBI
[lenpto OCBOGHHMS ~JWUCIUIUIMHBI  SIBISCTCS W3YYCHHE CTPYKTYpPhl OHONOIUMEPOB H
HU3KOMOJICKYJISIPHBIX OPTaHUYECKUX COCAMHEHHUH, 00pa3yoInuX KHUBYH MAaTEpHIO, a TAKKEe HU3YUCHHUE
MPUHIIMIIOB YPOBHEBOW OpraHU3alUd OHOMOIUMEPOB. IJTO TMO3BOJIMT BBIMYCKHUKY CICIHATUTETA
YCHEIIHO peaju30BaTh ce0s B JalibHEHIIEeH NpodecCHOHAIbHON IeATEIbHOCTH: IMEJarorudeckoil u
Hay4HO-UCCIIEI0BATEIbCKOMN.
3agaum Kypcea:
e chopMHpPOBATh Yy CTYACHTOB-XMUMHKOB IPEACTABICHUS O CTPYKTYPE OpPraHUYECKUX
COCIMHEHUH, 00pa3YIONINX KUBYIO MaTEPHIO,
® 3y4YUTh CBOWCTBA BAXHEUIINX OHOMOIUMEPOB: OEIKOB, HYKIEHHOBBIX KHCIIOT,
YIJICBOJIOB, a TAK)KE B3AUMOCBSI3b 3TUX CBOWCTB CO CTPYKTYPOH MOHOMEPOB,
e J5aTh OOIIME TpeICTaBICHHS 00 OOMEHEe BEIIeCTB W SHEPTUM B JKHUBBIX CHCTEMaXx,
PaccMOTPETh YPOBHU PETYIISIIUN OOMEHHBIX IPOLIECCOB,
® HAy4UTh CTYACHTOB-XMMHKOB MOJIb30BaThCSA Y4eOHOI juTepaTypoit, MoHOrpadusImu,
HAyYHBIMH MTEPUOTUICCKIMH U3IAHHMSIME 10 OMOXUMHH M MOJICKYJISIPHON OMOJIOTHH, B
TOM YHCJIC Pa3MEIIEHHBIMHU B 3JIEKTPOHHBIX OMOIMOoTeuHBIX cucTeMax (DbC).

2. MecTo AucUMILIMHBI B cTpyKType OIT

JlucuumuimHa OTHOCUTCS K 00513aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrPaMMBI.

CryneHT, NpUCTYNAOIUN K H3y4EHHIO JaHHOM IMCUUIUIMHBI, JOJDKEH 00J1aaTh 3HAHUSAMH,
YMEHUSIMH W  HaBbIKAMH, IIOJIyYCHHBIMH paHee B XOA€ M3y4yeHus ucuuiuimH: «OOmas wu
HEOpPraHUYECKask XUMUS», «AHAIUTHUECKAsd XUMUS», «OpraHudyecKkas XUMUs», «Pu3ndeckass XUMHD.

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJKEH:

3HaTh: (PYHKIMOHAIbHbIE TPYIIBl OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHUIN U XUMHYECKUe
CBOICTBa A3TUX COEIMHEHUH, B3aUMOCBS3b MEXAY CTPOCHHMEM OpPraHMYEeCKMX COCJUHEHHMM U HX
XMMHUYECKMMH CBONCTBAMH; OOIIME NPEACTaBICHUS 00 PHEPreTHKE U HalpaBICHHOCTH XMMHUYECKHX
peakuuii; MeTo/Ibl KOJTMYECTBEHHOTO U KAUeCTBEHHOT0 aHaJIN3a OPraHUYECKUX COEAMHEHUH.

YMeTb: 10JIb30BaThCsl CTaHIAPTHBIM Ja00paTOPHBIM 000PYI0BaHHEM U XUMUYECKOH MOCYI0M A
BBIMIOJTHEHUSI JKCIEPUMEHTAa IO M3BECTHOM METOAMKE; BBIIOJIHATH PACUYETHl 10 ypaBHEHUSIM
XUMHUYECKHMX pPEaKlMii; yCTaHaBIMBAaTh B3aUMOCBSI3b MEXKIY CTPOCHHEM OPraHMYECKHX COEAMHEHUU U
UX XUMUYECKHMH CBONCTBaMU,

MMmeThb: HaBBIKM pabOTHl B XUMUYECKOH 1TabopaTopuu, coOIr01as HOpMbI 6€30I1aCHOTO 0OpalleHus
C XMMHYECKHMH BEIIECTBAMHU; HABBIKM BBITIOJHEHHS J1a00paTOPHOTO SKCIEPUMEHTa 10 OpraHU4eCcKOon
XUMHHU; TPAKTUYECKUHN OIBIT CTATUCTHUECKOW 00pabOTKU Pe3ysIbTaTOB HKCIIEPUMEHTA.

VYcnemnHoe OCBOEHHE JAHHOW JHUCHUUIUIMHBI OyJEeT CHOCOOCTBOBAaTH TOTOBHOCTH CTYAEHTOB K
OCBOCHMIO JUCHUIUTMHBI «OCHOBBI METUIIMHCKON U (hapMalleBTHUECKON XUMHUN.

3. Ill1anupyemMble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUU TUCHMITIIMHBI (POPMUPYIOTCS CIIEAYIOIINE KOMIIETeHIIMU B cooTBeTcTBUH ¢ PI'OC
BO 1o nanHOMYy HampaBJIEHHUIO IMOJTOTOBKH:

0) obmenpodeccuonanbHbie (OIMK):

OIIK-1: cmocobGeH  aHanM3WpOBaTh, HMHTEPOPETUPOBATH W 0000IIaTh  pe3yJbTaThl
HKCIEPUMEHTAIBHBIX M PACYETHO-TEOPETUYECKUX PA0OT XUMHUUECKOM HANPaBIEHHOCTH;

OIIK-2: crmocoOeH TpPOBOIUTh XMMHUYECKHI JKCIIEPUMEHT C HCIOIB30BAaHHEM COBPEMEHHOTO
00opyoBaHus, cOOII01ast HOPMBI TEXHUKH 0€3011aCHOCTH.
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3.2. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHUs] MO AMCHUILUIMHE, COOTHECEHHBIX C
(opMupYyeMBbIMH KOMIIETeHUMAMHU

B pe3ynbraTe 0CBOGHUS TUCHMILIIMHBI 00Y4arOLIUics JOIKEH:
3HaTh:
- CTpOEHHE U CBOMCTBA NMPHUPOIHBIX OHOMOINMEPOB, YPOBHU UX OpraHu3aunuu B xuBoi npupoae (OIIK-
1);
- 6azoBble mousThs onoxumun (OITK-1);
- 0cOOCHHOCTH (PYHKIIMOHUPOBaHUS (PEPMEHTOB KaK TUIMYHBIX OnokaTtanuzaropos (OIIK-1);
- OCHOBHBIE TNPUHLMIIBI MaTPUYHOIO cuHTe3a Ouononaumepos: pemnukauuu JIHK, Tpanckpumium,
tpaucisuuu (OITK-1);
- NPUHLMIIBI pabOThl yueOHO-HAyYHO! ammapaTypsl, UCHOIb3yeMON Ul MPOBEIEHUS OMOXUMHUYECKUX
HKCIEPUMEHTOB: (POTODIIECKTPOKOIOPUMETPA, IPHOOpa sl 30HAITBHOTO JIeKTpodopesa, 1adopaTopHOTO
nonomepa (OIIK-1, OIIK-2);
- TEXHUKY 0€30MaCHOCTH MpH PaboTe ¢ onmacHbIME Onosiornueckumu matepuanamu (OITK-2);
- Mepbl J0BpaueOHOIl MOMOILH [TOCTPaJaBLIIMM Mpu padote ¢ BpeaubiMu BemectBamu (OITK-2).
Ymers:
- NPUMEHATh 3HAHWE OCHOBHBIX (PU3MYECKMX M XUMHMUYECKHX 3aKOHOB IPU OOBSCHEHUH MEXaHU3MOB
xu3uenesrensHoctu (OIK-1);
- BOCIIPOU3BOAMTH XHMHUYECKYIO CTPYKTYpy OMONOJIMMEPOB M COCTaBJSIOIIMX HX MOHOMEPOB,
XapaKTepu30BaTh THUIIbI CBs3€ll, 00ecreunBaONUX YPOBHEBYIO OpPraHU3alMi0 OEIKOB M HYKJIEHMHOBBIX
kucior (OITK-1);
- OXapakKTepu30BaTh (PaKTOPBI, BI3bIBAOLINE JeHATYpaluio ouonoaumepos (OITK-1);
- BBINOJIHATH AHAINW3 NPUPOAHBIX OOBEKTOB C IIETbI0 ONpPEACNCHHS B HHUX OCHOBHBIX KIIACCOB
OMOJIOTMYECKH 3HAYUMbIX opranndeckux coeaunnenuii (OITK-1, OTIK-2);
- MPOBOJUTH OLIEHKY BO3MOXKHBIX PHCKOB IpuU pabOTe€ ¢ BpPEAHBIMU XMMMUYECKHMHU BELIECTBAMH U
NOTEHIMAJIbHO OIMACHBIMH OHOJOTMYECKUMH OOBEKTaMM (JIOHOpCKas KpOBb, CBIBOPOTKA KpPOBH,
IpUTpOIUTapHas Macca, moua u jp.) (OIIK-1, OIIK-2).
HNMeTh NpakTHYeCKHl ONBIT:
- HCIOJIb30BaHMUSI METOJOB KAuyeCTBEHHOTO U KOJMYECTBEHHOIO aHajih3a OCHOBHBIX KJIACCOB
OMOJIOTMYECKH 3HAUMMBIX OPTaHUYECKUX COEAMHEHHH, BBIACICHHBIX U3 pupoaHoro marepuana (OIIK-
1, OIIK-2);
- paboThl Ha cepuiHOM OOOPYIOBaHUM, UCIOJIB3YEMOM B NPAKTUKE aHAIM3a MPUPOAHBIX OOBEKTOB
(OIIK-1, OIIK-2);
- OKa3aHMs MEPBOY MOMOIIN TOCTPAAABIINM TIpH padote ¢ BpeaubiMu BernectBamu(OIIK-1, OITK-2);
- IPE/ICTABIICHUS SKCIIEPUMEHTANIbHBIX JJAHHBIX, MIOJYYEHHBIX B X0/1€ IPAKTHUKyMa [0 OMOXUMHUH, B BUJIE
oruetoB (OITK-1, OITK-2).

4. O0beM U cofepKaHMe TUCHHIIUHBI

OO0BeM AUCIMIUIMHBI cOCTaBisIeT 5 3aueTHbIX equHuIl (180 vacos).

4.1. Conep:kanue JUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYAOEMKOCTHI0 3aHATHI JTeKIHOHHO-CEMHHAPCKOI0 THNA
O6beM nHOW KOHTAaKTHON pabOThI U CaMOCTOSITEILHON paboThl 00yYaroImerocs 1no AMCUUIUIMHE YKa3aH
B yueOHOM IUTaHe 00pa30BaTeNbHOI MPOrpamMMBbl.

Ne
n/m Paznenst (TeMsbr)
JUCLUTUTAHBI

Buaer 3amsTuii, ux DOpMBbI TEKYIIETO
00BeEM KOHTPOJISl YCIIEBAEMOCTH

CemecTtp
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3aHATus 3anaTus DopMBI TPOMEKYTOTHOM
JEKIUOH- | CeMHuHap- aTTeCTaluu
HOTO THIa | CKOTO THUIAa
BBopnbiii. Beenenue B 6 4 2 BxopnHas quarHocTuka:
MpoOJIeMaTUKy AUCIUIIIHBL, nabop. cobeceoBaHHE C
npeacTaBieHue padboyei 3aHATHE | MOCTIEIYIOIIM OO0CYKICHHEM
MPOTPAMMBI, OCMBICIICHHE pE3yIbTATOB.
TpeOOBaHMIT K OpraHU3aIInH CnmcoK BOIIPOCOB,
nporecca oOyueHus, HWHTEPECYIOINX CTYACHTAa MO
CaMOCTOSITEIBHOMN paboThI U hopM COJICPYKAHUIO TUCTIUTUTAHBI
aTTECTaITHH. (cmaercsi B MICHbMEHHOM BHIE).
[IpenMer OMOXUMUH, €€ MECTO B 6 4 4
CHCTEME ECTECTBCHHBIX HayK. na6op.
XHAMHYECKHUH COCTaB KUBBIX 3aHSTHE
OpPraHu3MOB
AMMHOKHCIIOTBI U OCJIKH 6 8 6 JukTaHT
nabop. KonTponbHas pabora
3aHATHE Ortuet
2
MPaKT.
3aHsTHE
depMeHTHI, KO(EepMEHTHI u 6 8 6 Kontponbnas padbota
BHUTAMHHBI nabop. Otuer
3aHATHE
2
MPaKT.
3aHATHE
[TonsiTe 06 0OMEHe BEIIEeCTB B 6 4 6
KUBBIX opranu3mMax. OCHOBBI nabop.
OMOPHEPTEeTUKH. 3aHSTHE
HyxnenHoBble KUCIIOTBI 6 8 6 Konrtponbhas pabora
nabop. Otuer
3aHsTHE
2
MPaKT.
3aHsTHE
VYraesoasl 6 6 6 Kontposbhas padbota
nabop. Otuer
3aHATHE
2
MPaKT.
3aHSITHE
JIunu e 6 4 6 KouTposnbHas pabora
mabop. Oruer
3aHSITHE
2
MPaKT.
3aHsTHE
B3anMocBs3b 1 perymsius ooMeHa 6 2 4 Ortuer
BemecTB. COBpeMEHHBIE TPOOIEMBI 1abop.
OMOXMMHHU U MyTH UX PEIICHUS 3aHITHE
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10. | BaxmrounrensHblil. Ilogsenenne n 6 2 2
aHaJIN3 MMPOMEKYTOUHBIX nabop.
pe3yJIbTaTOB OCBOCHHUS JIUCIMITIMHBIL. 3aHATHE
Hroro 3a cemecTp: 54 60 DK3aMeH

4.2. Pa3BepHyTO€ ONMUCAHHE COJEeP:KAHUS TUCHMIIMHBI M0 pa3iesam (TeMam)

Pasoen 1. I[lpeomem buoxumuu, ee mecmo 6 cucmeme eCmecmeeHHuixX HayK. Xumudeckuii cocmas
JHCUBLLX OP2AHUIMOB.

Uro Takoe XH3Hb C TOUKH 3peHus xuMuka. Llenp uzyuenus nucuumuinabl XOBII. Onpenenenue
Y OCHOBHBIE CBOICTBa KMBOTro. MHOroo0Opasue kuBbix cucteM. CTpOeHHUE KIETOK.

[Ipeamer OMOXMMHH, €€ MECTO B CUCTEME €CTECTBEHHBIX HayK. Mcropusi pa3BUTHS OHOXMMHUU.
Ponb oTeuecTBeHHBIX yueHBIX B pa3Butuu Ouoxumuu (padotsl A.H.benozepckoro, A.E.bpaynmteiina,
A M. lanuneBckoro, M.B.Henunkoro, B.C.I'yneBuua, A.H.baxa, A.B.Ilamnmaguna, A.M.Omapuna,
B.A.Durensrapara, A.A.baeBa, A.C.Cnupuna, C.E.CeBepuna). KpyrnHble OHOXUMUYECKHE LIEHTPHI B
Poccun. 3HavueHne OWOXMMHUM JJIsl pPa3BUTUS OHWOJOTHMH, MEIWIMHBI, CEIBCKOTO XO3SHCTBA |
MPOMBIIIICHHOCTH 110 TepepadoTKe PACTUTEIHHOTO U KHUBOTHOTO CHIPHSI.

CraTtnueckasi, TMHaAMA4YecKas W (QyHKIMOHaNbHAs Ounoxumus. O0mas OMOXUMHUSL, €€ TIPeIMET U
3ajaun. XapakTepUCTUKa pas3lesioB OMOXMMHYECKONM Hayku: OWOXMMHH >KUBOTHBIX, PACTCHUU U
MHUKpPOOPTraHU3MOB, MEIUIUHCKOW ¢ BETEPUHAPHONW OMOXHMHH, TEXHUUYECKON OMOXHUMHUH,
CpPaBHHUTEIHHOW OWOXMMHUHU, KBAHTOBOM OWOXMMHH, OHOXMMHUYECKONH TE€HETUKH, MOJICKYIISIPHON
OMOJIOTHH U JIp.

XHUMHUYECKUN COCTaB OPraHU3MOB.

[TonsiTue 0 Makpo-, MHKpPO- U YJIbTPAMHUKPOIJIEMEHTAaX. 3aKOHOMEPHOCTH PaclpOCTPaHEHUs
9JIEMEHTOB B JKMBOW MpUpPOAE. 3aBUCUMOCTh MEXIy OHOJOrMYECKON pOJBbI0 D3JIEMEHTOB U HX
IIOJIOKEHUEM B nepuoandeckon cucreme [[.M.Menneneesa.

Tpu OCHOBHBIX TUIA OMOJOTMUYECKUX MMOJUMEPOB. THUIIBI XUMUYECKOH CBSI3U, CTAOMIIN3UPYIOIINE
OuornonMepsl. XapakTEepUCTUKA OCHOBHBIX KJIACCOB XMMHUYECKUX COECIUHEHHM, BXOSIIMX B COCTaB
*uBoH Marepuu. CBOICTBa BOJbI KaK PACTBOPUTENS /17151 OMOJIOTHUECKUX MAaKPOMOJIEKYI.

Paszoen 2. Amunoxuciomul u 6eKu.

AMHMHOKHUCIIOTHBIN COCTaB OEJIKOB. AMHUHOKHMCIIOTBI: KJIacCHU(UKAIUSA MO0 CTPYKType OOKOBOTO
panukana. AMMHOKHMCIOTBI D- m L-psaga. Onrudeckass akTUBHOCTb aMHUHOKHUCIIOT. 3aKOHOMEPHOCTHU
CoJlep’)KaHUsl aMHUHOKUCIOT B Oenkax. IIpupogHble menTuabl: KapHO3MH, TIIYyTaTHOH, OKCHUTOIIMH,
Ba3oMpeccMH U JAp. AMQOTEpHOCTh M peakIMOHHass CIOCOOHOCTh OenkoB.  M3o3amekTpuueckoe
COCTOsTHUE OEITKOBOM MOJIEKYJIBI.

YpoBHU oOpraHuzanuM CTPYKTyphl Oenka. IlepBuuHas cTpykTypa: O€lIOK Kak JIHMHEHHBIN
MH(POPMALIMOHHBIA noauMep, oOnajgaromuii nonsgpHocThio. Paboter A.S.J{anunesckoro u O.@umepa.
JlokazaTenbcTBa MOJIUMNENTUIHOW TEOPUM CTPOECHMs Oenka. [lepBuuHas cTpykTypa O€JIKOB.
OnpeneneHue aMHHOKHCIOTHON IIOCJIEI0BATEILHOCTH MTOJIMIIEIITUAHBIX Lemnen (obmrme
npencraBieHus). KommnbroTepHble 0aHKHU JaHHBIX O NEPBUYHBIX CTPYKTypax OenkoB. CBs3b MEepBUYHOU
CTPYKTYpbI U (PYHKUUH NMEeNTHIOB U OeNKoB (Ha MpuMepax OKCUTOLMHA, HuToXpoma C, HOPMAJIbHBIX U
MaTOJIOTUYECKUX Te€MOITIOOUHOB).

Bropuunas crpykrypa 6enkoB. Ilonstue 06 o- u B-koHOpMaMsIX MOJUNENTUIHON LEMH.
[Tapamerpsl o-civpainy HnoaunenTuaHoN unenu. Cuiibl, YAEpKUBAIOUIME NOJUNENTHIHYIO LENb B O-
KoH(popmanuu. Bropuunas cTpykTypa O6enkoBoil Mosekyibl. [loHsITHE 0 CBEpXBTOPUUYHON CTPYKTYpe
OenKa ¥ JOMEeHax.
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Tpernunas crpykrypa OenkoB. Tumbl cBs3ed, OOecleUMBAIOLIMX —MOJAEP)KaHUE TPETHUYHOU
CTPYKTYpbI OenkoBOil Mosekynbl. Cro)KHasi MOBEPXHOCTh Oesika, CHenu(UIHOCTh B3aMMOJACUCTBHS C
JPYTUMH MoJIeKyJ1aMu. JIMHAMUYHOCTD TPETUYHOU CTPYKTYpPbI O€JIKOBOM MOJIEKYJIBI.

UYerBeptuuHas cTpykrypa OenkoB. CympamonekyisipHble  KOMIUIEKCh.  CyObeanHUIbI
(mpoToMepbl) M SMUMOJEKYJIbl (MyJabTHMEphl). KOHKpeTHble NpUMEphl YETBEPTUYHOM  CTPYKTYpHI
0enKOB (MHCYJIMH, TeMOTJIOONH U Ap.). TuIbl CBs3ei MEXIy CyObeJMHHUIIAMH B SITUMOJIEKYIIE.

Henarypauus u peHarypauus Oenko. Ilonatme o HatuBHoMm Oenke. Homenknatypa u
kinaccupukanuss  O6enkoB.  Kmaccudukamms nporemHoB 1m0 Gopme  OENKOBOM  MOJEKYIbI,
IPOMCXOXKAECHUIO, AaMUHOKHCIOTHOMY COCTaBY, PACTBOPUMOCTH, OMOIOIMYECKON aKTUBHOCTH.

Oynkiuu 6enkoB. Myranuu B Mosekyie 6enka. [Ipoteom — 6eIKOBBIN MOPTPET KIETKH.

Mertonbl BblieneHuss O€nKOB U3 OHOJOrMYecKoro marepuaia. Meronsl (GpakLMOHUPOBAHUS
OETKOB: BBICAJIMBAHME, OCAKICHHUE CIIUPTOM, OCAXKJCHHE MOHAMH TSDKEIBIX METAJUIOB, 3JIEKTpodopes
(KuaKoCcTHBIM,  Ha Oymare, B Ornoke arap-arapa u I[IAAI'), xpomarorpaduyeckue MeTOIbI
(noHooOMeHHas1, renb-npoHuKamomas u apduanas xpomatorpadus). CrocoObl OYUCTKH OEITKOBBIX
IpenapaToB OT HHU3KOMOJIEKYJISIPHBIX —INpUMeced: JAuaiu3, dSJICKTPOIUalI3, KpUCTaUIU3aIus,
renbOUIBTPAUs U YIbTpauabTparms.

MonekynsipHass wMacca OenkoB. IloHsATHe 0 XUMHUECKOM U (U3UYECKOM 3HAYEHUAX
MOJIEKYJISIPHOM Macchl OeaKoB. MeTo/ibl OnpeieeH s MOJIEKYIIPHON Macchl OEJIKOB: IPaBUTALIMOHHBIN
(ynbrpaneHTpudyrupoBaHue), yAbTpaQUIbTPALIMOHHBIN, renbUIbTPAIIMOHHBIH,
aeKTpodopeTHUeCKrii (10 TOpMOXKeHHIO mpoOera B Onokax ITAA pa3nuyHON KOHIICHTPAIIHUH),
xpomarorpaduyeckuii (TOHKOCIOWHAs XpoMaTorpadus).

Pazoen 3. @epmenmul, Koghepmenmul u gumamumbi.

@epMeHTHl KaK TNPHPOJIHBIE KaTamu3aTopbl. DepMeHTH B XuUMHH. VCcTOUHUKH (EepMEHTOB.
Mertonbl BblAETICHUS W NOJdydeHHE (EpPMEHTHBIX mpenaparoB. VICTOpHUs OTKpPBITHS W U3y4YEHHs
dbepmenToB. Pabotsl oTeuecT-BeHHBIX yueHbIX (A.S.Jdanunesckoro, U.I1.I1aBnoBa, B.A.Durensrapara,
A.E.Bpaynmreiina u ap.) B 3Toit obnactu.

Karanutuueckas (pepmentaTuBHas) (yHKuus OenkoB. YUepTbl CXOACTBA U pa3iIUyuuil B
neiictBuu Omokatanu3atopoB ((EepMEHTOB) M KaTaau3aTOpPOB HMHOM mpuponsl. Ponb ¢epMeHTOB B
SBIICHUAX  JKU3HEICATENbHOCTH. bBHONOTMYECKM  KaTamM3 Kak  KOOIEPAaTHUBHBIA  TpoIIecc,
3arporpaMMHPOBAHHBINA BO BPEMEHU M ITPOCTPAHCTBE.

Crpoenne  ¢gepmenToB.  OAHOKOMIIOHEHTHbIE M JBYXKOMIIOHEHTHbIE  (DEPMEHTHI.
AMUHOKHCIIOTHBIE paJMKalbl aKTUBHBIX IIeHTpOB (epmeHToB. IloHATne o cyOcTpaTHOM U
aJJIOCTEPUYECKOM LIEHTpax B MoJieKyse (epMeHTa. B3aumoneicTBHE NEpPEYUCIIEHHBIX LIEHTPOB B
nporecce (EepMEHTAaTUBHOTO KaTanu3a (AMHaAMHuyeckas MoJenb (epMeHTa). AJUIOCTepUYECKHUe
3¢ deKTopsl (AKTUBATOPBI U HUHTUOUTOPHI).

Mexanusm neiictBus ¢depmentoB. ES, ES' u EP-kommiekcel, MX poib B MOHMKEHHU
HHEpPreTHUecKoro 06aprepa peakuu. Pu3nyeckuil CMbICI (PEPMEHTATUBHOTO KaTalu3a.

CKopocTh (pepMEHTATUBHBIX peakiuil. PakTopbl, BIMAIOLME HAa CKOPOCTb (KOHIIEHTpPALUS
depmenta u cybctpata, Temmeparypa, pH cpeasr). Maruburopsl ¢epmeHTOB (0OpaTUMbBIE W
HeoOpaTuMble). KOHKYpeHTHOE M HEKOHKYPEHTHOE TOPMOXKEHHUE 1eHCTBHSI (DEpMEHTOB.

Knaccudukanus ¢depMeHTOB, ee MNPUHLMIBI M COBPEMEHHOE cocTosHHMe. HoMeHkiaTypa
depmentoB. Hudpsr pepmenToB. OCHOBHBIE Kiacchl (PEPMEHTOB: OKCHUAOPENYKTa3bl, TpaHchepassbl,
TUPOJIa3kl, TNA3bl, U30Mepasbl, JIMrasbl (CuHTETa3bl). OOLIas XapaKTepUCTUKA KIIACCOB.

Jlokanuzanus ¢pepMeHTOB B KieTke. [Ipumenenue pepmentoB. KodepmeHTsl U mpocTeTndeckue
TPYIIITEL.

[TpuknagHas SH3UMOJIOTHS,, OCHOBHBIE HANpPABICHUS Pa3BUTUS M OOJIACTH MPAKTUYECKOTO
ucronp3oBaHusi  pepmenTtoB. MmmoOmnmm3oBaHHbIE OWoOKaTanmu3aTopbl. Hocutenmun © MeTOHBI
ummoounu3anuu. Mcnonab3oBanue (pepMEHTOB B XUMHUYECKOM cuHTe3e. Vcronb3oBaHue (epMEHTOB B
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XUMHYECKOM aHall3€ U MEIULUHCKON nuarHoctuke. COBpeMEHHOE COCTOSIHUE U TeHISHIIMH Pa3BUTHU S
XUMHUYECKOW SH3UMOJIOTHH.

BurtaMuHbl, uX pojb B MUTAHUU YEJIOBEKA M KUBOTHBIX. ICTOUHHUKYM BUTAMUHOB. ABUTAMHHO3BI,
TUIIOBUTAMUHO3bI U TUIIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

JKupopactBopruMble BUTaMUHBI. BuTaMua A (peTuHOJ). XUMHYECKOE CTPOEHHWE BUTAMHHOB A1
u Ay, wux reomerpuyeckue wuzoMepbl. Burtamuabel D1 (kameuudepon), Do (a3prokansnudepon),
Ds (xonekanmpuudepon). XuMu4ecKas CTPYKTypa BHUTaMHUHOB, UX POJb B (PochopHO-KAIBIHUEBOM
oomene. Buramua E (Tokodepoin). Yyactue ero B OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX IPOLIECCAX.
Butamun K (hunioxuHOH), €ro OTHOIIEHHE K CHUCTEME CBEpThIBaHHS KpoBU. Bukacon. Burtamun F
(KOMIUIEKC HEHACHIIICHHBIX YKUPHBIX KUCIIOT).

BopopactBopumble BuTamuHbl. Butamun Bi (TMamuH), XuMHuueckas MNpPHUPOAAa U MEXaHHU3M
neiictusi. Buramun B (pubodnaBun), ero cTpoeHHe U y4acTHe B OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaknusix. Burtamun B3 (maHToTeHOBas KMCIOTA), €ro ydyacTue B oOpa3zoBaHUM Ko3H3MMa A. Butamuu
Bs (HMKOTHHOBas KMCIOTAa U aMHJl HUKOTUHOBOW KHUCJIOTBI): CTPYKTYpa U y4acTHE B IIEPEHOCE aTOMOB
Bojopona B cocrae HAJI. Buramun B (mupumgokcun), ero (opmbsl (MUPUAOKCON, MTUPUIOKCAIID,
NUPUJIOKCAMUH), 3HA4YeHHE JUId  OCYULIECTBJIEHUS  pPEaKlUUil  IepeaMuHUpoBaHMs. Buramuu
Bi12 (unankobanamun). Butamun Bis (maHramoBasi KHCIIOTa), €ro pojb B MEPEHOCE OJIHOYIJIEPOIHBIX
¢parmenToB. Butamun Bc (nTepounriyramuHoBas kuciora). Buramun Bt (kapHUTHH), €ro 3HaYeHHE B
oOMeHe BellecTB y HaceKoMbIX. Butamun C (ackopOMHOBasi KUCIIOTa), CTPOCHHUE €r0 BOCCTAHOBICHHOMN
u okucieHHoi gopm. Buramun P (pytun). B3aumoobycnosneHHocts AeiictBuii ButamuHoB C u P.
Buramun H (6uotuH), ero cTpoeHne U poiib B peakiusx KapOokcuaupoBanus. Buramun U.

MuxkposaeMeHThI 1 UX Ouonornyeckre QyHKIUH.

Pasoen 4. Ilonamue 06 obmene geugecms 6 scugvix opearusmax. Ocnoswvl OUOIHEPeMUKU.

CoBpeMeHHbIE TPEJICTABICHUS O CYIIHOCTH >KU3HU. XapaKTePUCTUKA CYIITHOCTH SBIICHUS KU3HU
C TTO3UIIUH MOJICKYJISIPHOM OMOJIOTHH KBAHTOBOH OMOXMMHHU, KHOEPHETHKH, TEPMOJMHAMUKH, TEHETUKH
u T.11. JKu3Hp kak 6uosiorndeckas ¢popma JBHKEHUS MaTEPUU.

OOMeH BelleCcTB M DHEPrHMM - HEOTHEMJIEMOE CBOMCTBO kHBOoro. OOMEH  BEIIECTB Kak
3aKOHOMEPHBII, CAMOCOBEPIIAIOIIMICS MPOIecC MPEeBPAIEHUs] MaTepUH B KUBBIX TeslaX. AHA00IM3M U
karabonu3M. Macmtabsl oOMeHa BemiecTB Ha 3emuie. buocdepa u e€ reoxumuueckas poib. PaboTs
A.A.Bepnaznckoro.

OHepretuka oOMeHa BellecTB. MakpoIpruyecKkue COEIMHEHUS U MaKpO3PIMUECKHE CBS3U.
Paznmuuus B noHsTHAX "SHeprus cBsa3u" M "Makpospruueckas cBs3p". BakHellne npenctaBUTENN
MaKpO3PTUYECKUX COSAUHEHUMN: II0K030-1-pochar, ATD, caxaposza, aneTmi-kosH3uM A u ap. OcoOas
posb atoMoB P u S B o0pazoBanuu Makpospruueckux cBszeil. AT® kak akkymynarop, TpaHcpopmarop
Y TIPOBOJIHMK SHEPTUHU B MPOIIECCE €€ 3alacaHys U pacX0/10BaHUs B OpraHU3Me.

[Tyt oOmeHa BemiecTB: aHaOoOMU3M, Katabonu3m, Metabonu3aM. OOMeH sHepruel Kak mpeaMeT
u3ydyeHus OuosHepreTuku. AneHosuHtpudocdar (ATP) — yHuBepcadbHBIM peakUMOHHBIH MOIYJIb
O6noxuMuueckux peakiui. TepmoanHaMuKka OMOXUMHUYECKUX PEaKLIUH.

Pazoen 5. Hyxneunogvie kuciomai.

HcTopusi OTKpBITHUS M W3YYEHUs HYKJIEHMHOBBIX KHUCIOT. XMMHMUYECKHH COCTaB HYKJIEHHOBBIX
KUCHOT. XapakTepUCTUKa IyPUHOBBIX W TNHPUMHUIMHOBBIX OCHOBAaHUM, BXOJAIIMX B COCTaB
HYKJICMHOBBIX KHUCJIOT. MUHOpHBIE (MHOT/Ia BCTPEYAIOUIMECs) IYpUHOBBIE W MHUPUMHIUHOBBIE
OCHOBaHUS (5-METHJIIUTO3WH, S-OKCUMETHWIIUTO3HMH, S-OKCHUMETHITYPAIli, 1-MEeTUILUTO3UH U
ap.). B,D-puboza u ,D-2-ne3oxcuprbo3a B cocTaBe HYKIEHHOBBIX KUCIOT. [[Ba THIa HYKJIEHMHOBBIX
kucinot: aezokcupudbonykienHonas (IHK) u pubonyknennosas (PHK). Paznuunsa mexny JJHK u PHK
II0 COCTaBy IJIaBHBIX M MHHOPHBIX OCHOBAaHMM, XapakTepy YIJIEBOAOB, MOJIEKYJSIPHOM Macce,
JIOKAJIM3allUY B KJIETKE U PYHKIIHSIM.

JlesokcupubonykinenHoBas kuciaora. KommuectBennoe conepxkanue JHK B opranusme u
JIOKaJIM3alus ee B KJIeTKe (S1p0, MUTOXOHAPUH, XJIOPOILIACThI, HEHTPUONHN). J{e30KCHpUOOHYKIEOTHIbI
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- crpykrypubie snmeMmenthl JIHK. Hykneorumnwiii coctaB JIHK; mpaBuna E.Yapradda. [lepuunas
ctpykrypa JAHK. banku nannsix no nepsuuHoil crpykrype IHK. ITpoexkt "I'enom uenoBeka" u ero
peamu3anus B Poccum, CIHA, Anonwu. Bropuunas crpykrypa JHK (Momens [[x.Yorcona u
@®.Kpuka). KoMmmiaemMeHTapHOCTh NMYypUHOBBIX M NUPUMUIUMHOBBIX OCHOBAaHMM M €€ 3HAueHue s
obecrieuenuss OucnupanbHor  cTpykTypbl JIHK. Tpernunas crtpykrypa JHK. CoBpeMennbie
IIPEJICTaBICHUsI O CTPYKType reHa. OCOOEHHOCTH MOJIEKYJISIPHOM OpraHM3aluy FeHOMa MPOKapHUoT U
3YKapHorT.

Pubonyknennossie kuciotel, ux knaccudukamnus (TPHK, pPHK, MPHK, sPHK). CpaBautensHas
xapakrepuctuka BugoB PHK mo MonexkynspHOl Macce, HYKJICOTHIHOMY COCTaBy, JIOKAJIM3AalUU U
¢ynkuumsam. [lepsuunas ctpykrypa TPHK, paGoter A.A.baeBa. Bropuunas ctpykrypa TPHK (Monens
"kieBepHbiii guctT"). Tpermunas crpykTrypa TPHK 10 maHHBIM pEHTIEHOCTPYKTYPHOTO aHaIM3a
kpuctanueckux npemnaparoB. Buael pPHK. MPHK (xapakrepHbie ocoGeHHOCTH, MOJIEKYIIsIpHAas Macca,
npenmecrBeHHukd MPHK). Wudopmannonnas PHK kak marpuna mis cnenududeckoro 6MocuHTe3a
6enkxoB. Snepusie PHK, ux MonekynsipHble Macchl U JOKanu3anus B sape. Bupychsie u ¢parossie PHK,
yCIeXHU B UCCIIEAOBAHUAX CTPYKTYpHI U ¢pyHkiuil. PHK-hbepmenTs! — prubo3uMsl.

[Tpouecchl ¢ ydacTMEM HYKIEMHOBBIX KHCJIOT: PEIUIMKALMs, TPAHCKPUIILUS, TPAHCISALMS,
penapauus  JIHK. Ilonstue o perumkanuu. [lodykOoHCEpBATHBHBIM — MEXaHU3M, MEXAaHHU3M
nosmmMepuszanuu. JJHK-nonmmmepasa. Tpu 3Tana penmkanuy — MHULUAALNS, JIOHTalus U TEPMUHALUA.
[Tpo6nema nonspuoctu. @parmentsl Oxazaku. [lonaTue o TpaHCcKpUNUU. MexaHu3M MOJIUMEPU3ALIUU.
PHK-nonumepasza. Tpu sramna TpaHCKPUIUUU — WHULKALMSI, 3JOHrauus W TepMuHaus. CUrHaIbl
TPAHCKPHIILIUK, TPOMOTOP. MHrHOWUTOPBI TPAHCKPHIILIWM; SAbl, aHTHOMOTHUKH, HMPOTHBOBUPYCHBIE U
IPOTUBOPAKOBbIE TpenapaTsl. OO0paTHas TpaHckpunrTasza. buocunres 6enka. CTpoeHrne reHOB 2YKapHOT.
Crutaiicusr, xumus crutaiicunra, "konctpykrop PHK".

[Tonsitue o Tpancnsinuu. OcHoBHas "gorma" MolekynspHOi Ouonoruu. ['eHeTHYECKUi KO, €ro
cBoiictBa. JlekogupoBaHue. AKTHUBalUMg AaMMHOKHUCIOT. AMuHoauwiaageHunar. Pubocoma —
«HaHOPOOOT» JIs1 6uocuHTe3a Oenka. Cxema peakiMM M Ipoliecca 00pa3oBaHMs NMENTHAHOW CBS3H.
Perynsauus skcnpeccun renos. Cucrema nepenaun curtaina. [Ipokapuotsi: OnepaTopHO-TIpOMOTOPHBII
yuactok JIHK, perynstopHbiii Oenok, omepoH. 2 TUHa KOHTPOJIS Yy MPOKAPHOT: HETraTUBHBIA U
MTO3UTUBHBIMN.

I'enom, mmasmuzabl, BUpYChl. I'eHOM: ompezeneHue, pasmepsl. ['eH: onpexneneHue, CTpyKTypa.
Huunamuka renoma. PexomOumnamus JIHK. Ctpoenme reHoB mnpoxapuot. I[lmazmunbl, cTpykTypa
IIa3MuU,.

Paszoen 6. Yenesoowi.

VYrneBoas! (onpezneneHue U kinaccudukanus). buonornueckue ¢yHkuum yrieBonon. [IpocTsie
yraeBosibl — MOHOcaxapuabl. OCHOBHBIE MPEICTaBUTENIN OMOJIOTMYECKH 3HAUYMMBIX MOHO3. M3omepus
MoHocaxapuaoB. Jlucaxapuabl. Ilonamcaxapuabl (romo- u rerepomnonucaxapuisl). OcobeHHOCTH
CTPYKTYpPBbI YIJIEBOJIOB.

Paszoen 7. Jlunuowl.

Jlununer (ompenenenve u kinaccuduxanus). buonmormyeckue ¢yHkiuu aunuaos. IIpocteie
JMMUAJBL KUPHBIE KHUCIIOTHI, HEHTpalbHbIE >XUPbI, BOCKAa, CTEpOMIbl M TepreHbl. OcobeHHOCTH
CTPYKTYpbl U Ouosioruueckas poib. OCHOBHBIE MPEJCTABUTENN CIOKHBIX JUMHUIOB: Gochonunuasl u
[JIMKOJIMIUIBL. JIMTTUAHbIE MULIEIUTBI, OMCIION, JIMTIOCOMBI.

buonornueckne MemMOpaHbBI:  OINpeAelieHHe, CTPOCHHWE W CcBoWcTBa. [ mapodoOHbIe
B3auMojieiictBua. MemOpannsle Oenku. OcobGeHHOCTH  CTpoeHus. Tumel  TpaHCMEMOPaHHOTO
TpaHcnopTa. MloHHbIe KaHaIbl U HACOCHI.

Paszoen 8. Bzaumoceasv u pezynayus oomena eewecms. Cogpemennvlie npobiemvl OUOXumuu u
nymu ux peueHus.
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5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH
[Tpu npoBeneHNY 3aHATUI HCIIONB3YIOTCS 00pa30BaTEIbHBIE TEXHOJIOTHH .
v’ TeXHOJOIHs IPOOIEMHOr0 00yJYeHus,
v’ pelTHHroBas TEXHOJIOIHUS,
v’ TEXHOJIOTHS Pa3BUTHs KPUTHUECKOTO MBIIILJICHHS,
v TEXHOJOIrus y4eOHOM IUCKYCCHHU.
[lepeueHp  WHQPOPMALNMOHHBIX  TEXHOJOTHM,  HCIOJB3YEeMBIX  IPH  OCYIICCTBICHUU
00pa30oBaTeNLHOTO MpOoIecca MO AUCIUILINHE: TEXHOJIOTUH CMEIIAHHOTO 00yUeHUS.

6. YueOHO-MeTOoIHYeCKOE 00eceYeHHe CAaMOCTOSITeIbHOM PadoThI 00yYaKOIIHXCSI
CaMocrosiTenbHast paboTa CTYJICHTOB HalpaBleHa Ha yrITyOJIGHHOE CaMOCTOSTEIbHOE U3yUeHUE

OTJEIBHBIX pa3lelioB M TeM paboueld mporpammbl. CamocTosiTenbHas padoTa CTYIEHTOB MPOXOIHUT B
dbopme u3ydeHus TEOPETUUECKOTO MaTeprana (JEKIUi, PEeKOMEHIOBAHHON JTUTEPATYPhl, B TOM YUCIIE U
CaMOCTOSITEIILHOIO TIOMCKa MarepuajioB B riobanbHON cetu, Bkmouas OBC "YHuBepcurerckas
oubmmoreka onnaitH"). K camocTosiTenbHOM pabOTe OTHOCHUTCS TaKKe MOATOTOBKA K J1aOOpaTOPHBIM
3aHATUSAM C UCIOJB30BAaHUEM METOIAMYECKHX yKa3aHUMU, PacIlOIOKEHHBIX Ha caiite Oubnuoreku MBl'Y
(anexTpoHHas OMOIHOTEKA):

http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova 2014.htm/info

[TonHOCTBIO BECh METOIMYECKHH MaTepuaid MO OOECIICYCHHIO CAMOCTOSTENILHOW pPabOThI
cTyneHToB npuBogutcs B Ilpunoxenun 1 k PIL.

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB J/UIS TeKyllero KOHTPOJISI YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTeCTALUM 00YYAIOLIUXCS N0 JUCIHUIIIMHE

BxomHast muarHoctuka mpoBoguTcs B (opMe cobecemoBaHUS C MOCIEAYIOIIUM OOCYXICHUEM
pe3yJbTATOB.

PelTHHTOBBII KOHTPOJIb KauecTBa 3HAHUI MO IMCIUIUIMHE 3aIUIaHUPOBaH B (OpMe TUKTAHTA IO
AMHHOKHUCIIOTaM, 5 KOHTPOJIBHBIX paboT U 7 1a00paTOpHBIX paboT. JJMKTAaHT OLEHUBAETCSI MAKCUMYM S-
10 PEUTUHrOBBIMU OajulaMH. 3a KaXKIylH0 KOHTPOJbHYIO pabOTy CTYIEHT MOJy4yaeT § pEeHTHHIOBBIX
0aJu10B, 3a KaXIylo JabopaTopHyro paboTy — MakcuMmyM 2 Oamna. [IpenycMoTpeHsl 60HYCHBIE OalIbL:
o 1 Gaty 3a KaKIyr0 U3 5 CaMOCTOATENbHBIX (JIOMAIIHUX ) padoT.

Jlonmyck K 5K3aMeHy NOJIy4aroT CTYAECHTHI, HaOpaBiiue He MeHee 35 OanioB.

DK3aMEeHAIMOHHBIM OTBET olleHHBaeTcs u3 pacueta B 40 0aymioB, KOTOpbIE CyMMHUPYIOTCS C
6ayutamu, HaOpaHHBIMU 3a cemMecTp (MakcuMainbHO — 100 peTHHTOBBIX OalsIoB).

CTyneHT, MOJIHOCTHIO BBINOJHUBIIMK y4eOHYIO HporpamMMmy AMCUMIUIMHBI M HaOpaBLIMil Ha
IPOMEXYTOUHBIX 3Tanax cymmy ot 45 no 60 0annoB, MMeeT MpaBO MOJYYUTh MTOTOBYIO OLEHKY Oe3
JOTIOTHUTEIBHOTO onpoca. [Tpu atom:

CTYAEHT, HaOpaBmuil 45-49 Oamnos, momyyaer 10 JOMOMHUTENBHBIX OAUIOB U UTOTOBYIO OLIEHKY
«YAOBIIETBOPUTEIILHOY;
CTYZAEHT, HaOpaBimii 50-55 6amnoB, 20 JOMOTHUTEIBHBIX OAJIIOB M HTOTOBYIO OLIEHKY «XOPOLIO»;
CTyleHT, HaOpaBmmuii 56-60 OamwioB, MokeT MmoayduTh 30 JOMOJHUTENBHBIX OaIOoB M OIEHKY
COTJIMYHOY.
Jlns nepecyera HaOpaHHBIX B TEUEHHE CEMECTpa PEUTHHIOBBIX OaJIOB B OOBIYHBIE OLEHKU
MCIIOJIBb3YETCSI 1IKaja:
0T 55 10 69 — «yIOBIETBOPUTEIIHLHOY;
ot 70 1o 84 — «xoporioy;
ot 85 1o 100 — «oTITHIHOY.
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8. YueOHo-MeTo1MYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne AUCIUTNIHHbI
OcHoBHas nuTeparypa:

1. Kycroa T.II., Kouerosa JL.b. Ilpaktukym no 6uosnoruueckoit xumuu. Yue6Hoe nmocodue. MBaHoBo:
M3n-s0 UBIY, 2-e w3n.,, ucnp. u jgom., 2010; 3-e wu3p., wucnp. u gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. lllampaeB, A.B. buoxumus : yde6Hoe nocobue / A.B. [llampaeB ; MuHuCTEpCTBO 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu, DenepanbHOe ToCyAapCTBEHHOE OMOKETHOE 00pa3oBaTeIbHOE
YUpEeXJIEHHE BBICIIETO MpodeccCHOHANbHOIO o0pazoBaHus «OpeHOyprckuil  rocynapcTBEHHBIN
yauBepcureT». - OpenOypr : OI'Y, 2014. - 186 c. : wmn, cxem. - bubmmorp.: ¢ 167.; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=270262
3. bapreimena, E. [Ipaktudeckue ocHOBBI Onoxumuu : yaeOHoe mocobue / E. Bapeimesa, O. bapanosa,
T.TamOypr ; MunucrepctBo oOpa3oBaHusi u Hayku Poccuiickoit @enepanuu, DenepaabHoe
roCyJapCTBEHHOE OIO/DKETHOE  00pa3oBaTeIbHOE  YUPEXKJICHHE BBICIIET0 MPO(ECCHOHATBEHOTO
oOpa3zoBanus «OpeHOYyprckuii rocyaapcTBEeHHBINH yHIUBEpcUTeT». - Opendypr : OI'Y, 2011. - 217 c. ; To
xe [DaexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeiieBa, E. Teoperuueckue ocHoBbI Onoxumui : yueoHoe nocoodue / E. bapeimesa, O. bapanosa,
T.T'amOypr ; MunucrepctBo oOpa3oBaHusi W Hayku Poccuiickoit ®epepanuu, ['ocynapcTBeHHOE
oOpa3oBaTeNbHOE YYpEeXACHHE BhICIIEr0 MpodeccuoHalbHOrO oOpa3oBaHus  «OpeHOyprckuit
rocyapcTBeHHbI yHUBepcuTeT». - Opendypr: OI'Y, 2011. - 360 c.; To xe [DnekTpoHHBINA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259198

JlononHurenpHas TuTeparypa
1. I'pumenkona, T.H. HykinennoBbie kucnotsl : yuebnoe nocodue / T.H. I'pumenkosa, T.B. Uyiikosa,
E.A. lllepbakoBa ; MunucrepctBo oOpazoBanus u Hayku PO, T'OY BIIO «KemepoBckuii
rocy/1apcTBEeHHbIN yHUBepcUTeT». - Kemepono : KemepoBckuil rocynapctBeHHbll yHuBepcurer, 2009. -
90 c. - ISBN 978-5-8353-0903-0 ; To  xe [OnexkTpoHHBII  pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=232492
2. Ilnakynos, B.K. OcHoBbI 3H3uMOMNIOTHY : yuyeOHoe nocodue / B.K. [Tnakynos. - M. : Jloroc, 2002. -

127 c. : wir.,1abm., cxem. - ISBN 5-94010-027-9 ; To xe [DneKkTpoHHEIH pecypc]. -

URL: //biblioclub.ru/index.php?page=hook&id=84687

3. [Mnakynos, B.K. OcHoBbI sH3UMONOTHY : yueOHOe nocobue / B.K. IlmakynoB. - Mocksa : Jloroc,
2002. - 127 c. : un.,tabn., cxem. - ISBN 5-94010-027-9 ; To e [DnextpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=84687

Pecypcbl nHpOpMaIIOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «HTepHeT»:

Cucrema 5SIEKTPOHHOM MOAJEPKKH oOpa3oBarenbHOro mporecca «Mol — yHUBEpCUTET»
https://uni.ivanovo.ac.ru

[TpodeccrnonanbHble 0a3bl JaHHBIX U MH(OOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YuuBepcureTckas Oubmmorexa ongam» Www.biblioclub.ru

Onekrponnas oudianorexa MBI'Y _http://lib.ivanovo.ac.ru

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecriedueHue: omepanuonHas cucreMa Microsoft Windows, makeT o¢uCHBIX
nporpamm  Microsoft Office wu(wmm) LibreOffice, wunrepuer-opayszep Internet Explorer, Moii
YHUBEPCUTET.

9. MaTepunajibHO-TeXHHYECKOE oDecniedeHue TUCIUTLTHHbI
VYyeOHble ayAUTOPHUH:
- IS IPOBEJCHUS 3aHATUN JIEKIMOHHOTO THMNA C KOMIUIEKTOM CIEHUAIU3UPOBAHHON Yy4eOHOM


http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
http://biblioclub.ru/index.php?page=book&id=270262
http://biblioclub.ru/index.php?page=book&id=259197
http://biblioclub.ru/index.php?page=book&id=259198
http://biblioclub.ru/index.php?page=book&id=232492
http://biblioclub.ru/index.php?page=book&id=84687
http://biblioclub.ru/index.php?page=book&id=84687
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npodeccronanbHas oOpazoBaTenbHas IporpaMma
04.05.01 dynnameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaTbHAS ¥ IPUKITATHAS XUMUS )

MeOenu W TEeXHUYECKMMHU CpeICTBaMU OOYyYeHHMs, CIHyXallUMU [UIsl TpPEeJoCTaBlIeHUS y4deOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- Uil TPOBEIEHUS 3aHATUM CEMUHAPCKOIO THUIA, KOHCYJIbTAUWUW, TEKYILIEro KOHTPOJA U
IPOMEXYTOYHOU aTTECTAIlMHM ¢ KOMIUIEKTOM CHEIMaIM3UPOBAHHON yueOHON MeOeln U TeXHHYECKUMHU
CpelCTBaMU OOyUYCHUS;

JlaGopatopus, ocHalieHHast 1ab0paTOPHBIM 000PYAOBAaHHEM, KOMILICKTOM CIIEIUAIN3UPOBAHHON
y4eOHON MeOeHN U TEXHUYECKUMH CPEJICTBAMU 00yUYEHUS.

[ToMemienue A CaMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOM MeOenH, KOMIIBIOTEPHOW TEXHHKOW C BO3MOXHOCTBIO MOAKIIOUEHHUs K cetu «HTepHeT» u
obecnieuenneM gocryna B DUOC.

JleMoHCTpallMOHHOE O0OpY/IOBAaHUE W Y4eOHO-HAIIISIIHbIE MOCOOMS Ul 3aHATUN JIEKIMOHHOTO
TUNa, 00ECIEeUMBAIONINE TEMATUYECKHE WILTIOCTPAIMH: JEMOHCTPALMOHHOE O0O0pyqOBaHHE (MOJIEIH,
MakeTbl W Jp.; JJEKTPOHHBIE MOCOOMs (TPE3eHTallMu), ayaHO-BU3yalbHbIe MOCOOHS (ayqHO3aIucCH,
BUJICOMAaTEpHabl U T.I1.), IEYaTHBIE TOCOOMS (TaOIUIIBI, TIIAKATHI, CTEH/IbI, TIOPTPETHI, CXEMBI U T.I1.).



OcHoBHas npodeccronanbHas oOpazoBaTenbHas IporpaMma
04.05.01 dynnameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaTbHAS ¥ IPUKITATHAS XUMUS )

ABTOp padoueii mporpaMMbl TMCHMILUIMHBI: 3aB. Kadenapoil GyHIaMEHTAIBPHOW U MPUKJIIATHOM
XUMHUH, podeccop, TokTop xumMuieckux Hayk Kycrosa T.I1.

[TporpaMma paccMOTpeHA U YTBEpKJeHa Ha 3acefannu Kadeapbl GyHIaMEHTATBHON U MPUKIIATHOM
xumuu 31 aBrycra 2021 r., mpotokos Ne 1.

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.II. Kycrosa

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)

[Tporpamma oOHOBIIEHA

MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:

PyxoBonurens Ol T.II. KyctoBa

(mozrucs)




