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1. Iesin ocBOeHUSsI AUCHUIIIMHBI

Lenbto  ocBoeHMs]  AUCUMIUIMHBI  «/luHamuyeckas  OMOXuUMUS»  SBISETCS  HU3YyYEHHUE
3aKOHOMEPHOCTEN XMMHYECKUX MPEBpAIlCHUN, NPOTEKAIOIUMX B JKMBBIX OpraHM3Max B IPOLIECCE UX
KU3ZHEJEATENIbHOCTH JJIsl MOJArOTOBKM MarucTpoB Ui XUMUYECKOTO 00pa3oBaHUs, XUMUYECKUX HayK,
XHMUYECKON OTPACIH MPOMBIIUICHHOCTH U Cepbl HAYKOEMKHUX TEXHOJIOTHUH, a TaKXKe OCYIECTBICHUE
MIPaKTUYECKONW MOJrOTOBKM OOYyYaroIIMXCsl MOCPEICTBOM BBINIOJIHEHUS OIpPEAEICHHBIX BHUJIOB pabdoT,
CBSA3aHHBIX C Oyaymied NpoQeccHOHAIbHON NEATENbHOCThI0 U HAMpaBICHHBIX Ha (OpPMUPOBAHUE,
3aKpeIyIeHHe, pa3BUTHE MPAKTUUYECKUX HABBIKOB M KOMIETEHIMH mo mnpoduiro oOpa3oBaTelbHOM
MIPOrpaMMBl.

2. Mecto nucummiinHbl B cTpykrype OIl

Huctunnuna "JluHamudeckass OMOXUMUS" OTHOCUTCS K 0O0s3aTeNbHONW 4YacTh 00pa3oBaTEIbHOU
mporpaMMbl M Oa3upyeTcss Ha pe3yabTaTax W3Y4YeHHS AUCHUIUIHH: "XUMHUYECKHE OCHOBBI
Oomomornueckux  mporeccoB"  (OGakamaBpuar), "leTeponmkimueckue M TOJMAPOMATHUECKHE
opranuueckue coenunenus" (1 cemectp).

JI71s1 OCBOCHMSI TaHHOM JUCITUTUTMHBI 00 YJIAFOIITHIICS JOJIKEH:

3HaTh:
® CTPYKTYPY OCHOBHBIX KJIACCOB MPUPOTHBIX OPTaHNUECKUX COSTMHEHU;
® B3aMMOCBS3b MEXKY CTPOCHUEM OPTaHUYECKUX COCIMHEHUN U UX XUMUYECKUMU CBOMCTBAMHY;
e OHMOJIOTHYECKYIO POJIb BAKHEHIITUX MPUPOIHBIX COSTMHEHUI: OSIKOB/(hepMEHTOB, HYKIICMHOBBIX
KHCJIOT, YIJIEBOJIOB U JIUTHJIOB;
® OCHOBBI SHEPTreTUKU XUMHUYECKUX PEaKIUil;

YMers:

® NPUMEHATH OOIIMEe MpeACTaBiICHUs 00 SHEPreTHKE W HAMpPaBICHHOCTH XUMMUYECKUX pPEaKLIMH s

pelieHus yueOHbIX 3a/1a4;

® TIPOBOJUTH aHAIM3 XUMUYECKHX CBOMCTB Ha OCHOBE 3HAHUS CTPYKTYPhl OPraHUYECKUX MOJICKYIL.
HMeTp mpakTHUeCKU ONbIT/UMETh HABBIKH .

® BBINIOJTHEHHS JJA0OPATOPHOTO IKCIIEPUMEHTA TI0 OPraHUYECKOW XUMHUU U OMOXUMUMU;
® CTaTUCTUYECKON 00pabOTKH Pe3yabTaTOB IKCIICPUMEHTA.

OcBoeHME JAaHHOW AWCITUIUIMHBI KaK MPEAMISCTBYIOMECH HE0OX0MMO ISl YCIICITHOTO MPOXOXKICHHS
MPOM3BOJICTBEHHOW  NPAKTHKH, MNPEIIUIUNIOMHOW ¥ MPOU3BOJACTBEHHOW MPAKTUKH, HAy4HO-
HCCIEA0BATEIBCKON pabOTHI.

3. [lnanupyemble pe3yJbTaThl 00yYeHHsI 110 JUCHHUIIIMHE

3.1. Komnerenuuu, poOpMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIIINHA

IIpu ocBoeHMH AUCHUIIMHBI (GOPMUPYIOTCS CIEAYIOIIME KOMIEeTeHIIMH B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HampaBJIeHUIO MOATOTOBKH:

0) obmenpodeccronanpubie (OIIK):

CrocoO€H  BBIMOJHATH  KOMIUJIEKCHBIE — SKCHEPUMEHTAlbHbIE U  pPacueTHO-TEOPETUYECKUe
UCCIIeIOBaHUS B M30paHHON OONAacTH XMMHUM MM CMEXHBIX HAayK C HMCIOJIb30BAaHHUEM COBPEMEHHBIX
npudOpOB, IPOrPaMMHOTO obecreueH s 1 0a3 JaHHbIX npodeccuoHanpHoro HazHadeHus (OITK-1)

croco0eH aHaJIM3MpOBaTh, MHTEPIPETUPOBATH M 0000IIaTh Pe3ylbTaThl HKCIEPUMEHTANBHBIX U
pacyeTHO-TeOPETHYECKUX PaObOT B M30paHHOW 00JacTH XUMUU WK cMeXHBIX Hayk (OI1K-2)

B) npodeccuonanbueie (I1K):

crocoO€H BBISBJIATH AKTyaJbHbIC HAay4dHbIE MPOOJEMBbI B XMMHHU, B TOM YHUCIIE HaxXoAslIUecs Ha
CTBIKE PAa3UYHBIX 00JIACTEl HayK U pa3padaThiBaTh MOAX0abI K uX pemenuto ([TK-3).
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3.2. Hepeqeﬂb INIAHUPYEMBIX peE3yJIbTaTOB Oﬁy‘{eHI/Iﬂ nmo JAUCHUIIJIMHE, COOTHECCCHHbBIX C

(popMupyeMbIMH KOMIIETEHUUSIMHU

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0yJarOIIUIICs T0JKEH:

3HaTh:
XMMHMUYECKHE OCHOBBI OOMEHHBIX IMPOLIECCOB, MPOTEKAIOIINUX B KUBOM MPUPOJE C ydacTUEM OEIIKOB,
HYKJICMHOBBIX KHCJIOT, nojucaxapuaoB u jununos (OIK-3, TTK-3);
OCHOBHBIE TIPUHIIUITEI B3aUMOCBS3H M PEryJsiii 0OMeHa BemecTB B XUBBIX opranm3max (OITK-3,
[1K-3);
OCHOBBI BOJTHOTO M MHHepanbHOro oomena (OI1K-3);
COBPEMEHHBIE TEOPUM OHOJIOTMYECKOTO OKHUCIEHUS, OCOOEHHOCTH CTPYKTYpPhl IOCPEIHHUKOB
OKHCITUTEIIHO-BOCCTAHOBUTEJIBHBIX MPOIIECCOB B ykuBOM npupoe (OITK-3);
JIOKANMU3aIMl0 MeTaboIMYecKUX MyTeld B OpraHoMJax KIETOK JYKapuoT, a TaKKe€ B OTIEJIbHBIX
opraHax u TKaHsx opranu3ma uenoseka (OITK-3);
0COOEHHOCTH CTPYKTYPBI M MeXaHu3M jAercTBust ropmonos (OITK-3);
OCHOBHBI€ 3Tallbl Pa3BUTHsI OMOJIOTUYECKON XUMHUHU KaK CaMOCTOSITEIbHON XUMUYECKOU TUCIUTIIMHBI
(OIIK-3);
OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHsI coBpeMeHHO# onoxumuu (OITK-1);
byHIaMeHTaIbHbIE XUMUYECKHE TIOHATHS B 001acTi auHamuueckon onoxumun (OITK-3);

YMers:
MPUMEHSTh 3HAHWE OCHOBHBIX (DU3MUECKUX U XUMUYECKUX 3aKOHOB NMPHU OOBICHEHWU MEXaHH3MOB
xusuenestensaoctu (OIMTK-3);
BOCIIPOM3BOJUTh XUMHYECKHE pEaKIMM, JIeKallue B OCHOBE OOMeHa OHMOMOJMMEpPOB U
cocrapsronux ux monomepon (OITK-1);
MPUMEHSITh 3HAHUS 3aKOHOMEPHOCTEM XUMHYECKUX TIPOLECCOB B JKMBOM TNpuUpoie B
npodeccronansHo aestenpHoctd (ITK-3);
HNmetsb OnebIT:

MPUMEHEHHUS] METOJMK KayeCTBEHHOIO M KOJMYECTBEHHOTO AaHaM3a OCHOBHBIX MPOJYKTOB
MeTabou3Ma KuBbIX opranu3moB (OITK-1);

paboTel Ha cepuilHOM 000pPYAOBAaHUHU, MCMOJIb3YEMOM B MPAKTUKE aHAIN3a MPHUPOJHBIX OOBEKTOB
(OIIK-1).

4. O0beM U coep:KaHue T CHUTITHHBI

OO0BbeM ITUCHMILIMHBI COCTAaBIsACT 4 3aueTHBIX eauHull (144 akageMUYeCKHX 4acoB), B T.4.
npaktuueckas moaroroska (I1IT) — 12 akagemudeckux yacoB B 04HOM (popme.

4.1. Conep:xaHue MAUCHUILVIMHBI 10 pa3genamM (TeMaM), COOTHeCEHHOe ¢ BHIAAMH H

TPYAOEMKOCTBHIO 3aHATHH JJEKIHUOHHO-CEMHUHAPCKOI'0 THIIA

OO0beM MHOW KOHTaKTHOM pa60TBI U CaMOCTOSTEIbHOMN pa6OTLI 06yqafomeroc;1 o AUCHHMIIIIMHE

YKa3aH B y‘{e6HOM IJ1aHC O6p8.30B8.T€JIBHOfI nporpamMMmsl.

Ne Buapl 3ansThii, ux DOopMBI TEKYILETO
/m Pasznernsr (Tembr) = 00beM KOHTPOJISl yCIIEBAEMOCTH
JIUCLUTUIAHBI 3
é Samstms Sastus DopMBbI NPOMEKYTOUHOM
JIEKIUOH- CeMUHap- aTTeCTallu1
HOI'0 THIIA CKOro Tumia
1. | [IpenMer nuHaMH4YeCKOW OUOXUMUH, 3 2 DKcIpecc-omnpoc

€e MECTO B CHCTEME €CTECTBEHHBIX
Hayk. OOmee monstue o0 oOMmeHe
BEIISCTB M DJHEPrHH B OpraHU3ME.
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OOMeH BeIecTB Kak 3aKOHOMEPHBIH,
CaMOCOBEPIIAOIIHHCS poIIecc
HpeBpaH_[eHI/ISI MaTepI/II/I B JKHUBBIX
Temax. AmnabomusM M KaTaboIU3M.
OHeprerrka 0OMeHa BEIIECTB.

2. | OOMeH OenIKOB KaK sIpO KICTOYHOTO 3 2 4 Otuer 1o 1abopaTopHOH
Merabonu3ma. [IpespaieHus OenkoB n1a00p. pabote
B mpouecce nuuieBapeHus. Ilytu 3aHATHE
pacnazia OEJKOB. [peBparienus (T117)

AMHWHOKHUCIIOT. HYTI/I n MEXaHU3MbI
MIPUPOJTHOTO CHHTE3a OENKOB.

3. | OOMeH HYKIEHHOBBIX KHCIOT. [TyTn 3 2 KonTponbHas pabora
pacmajaa, GepMeHTHI,
00ecIeunBaroIIre paciai
MOJINHYKJIEOTHI0B. buocuHTes
IIYPUHOBBIX U MUPUMUANHOBBIX
HYKJIEOTHUJI0B. MaTpUUHBIN CUHTE3

JIHK u PHK.

4. | Obmen yrieroaoB. [IpeBpamenus 3 2 4 KonTtponsaas pabora
YTJIEBOIOB B TIpOIlecCe mabop. Otuer no 1abopaTopHOI
nuIIeBapeHus. Pacmas yriieBooB. 3aHATHE pabore
[peBpamiennss MOHOCaXapuIOB. (TIIT)

OOMeH TUPOBHHOTPATHON KHUCIIOTHI
B XO0JIe aHadpOOHOT0 U adPOOHOTO
pacmaja yriieBoaoB. [ ukonus u
rimmkorenonus. Lk Kpedcea. Cq,Co,
Cs u C4-TIyTH CHHTE3a YTIIEBOIOB.

5. | Obmen mumuaoB. [peBpamenws 3 2 DKcTpecc-ompoc
JIUTIA/IOB B TIPOIIECCE MMUIIEBAPEHIISL.
Pacmaj »KupHBIX KUCIIOT, )KUPOB,
CTEpPOHJIOB, TJINKO- H
tdochomumuos. [lytn cuaTesa
OCHOBHBIX KJIACCOB JIUTIH/IOB.
Buonornyeckoe okucieHue.
I'opmonbl. Mexanusm aencTBUs

TOPMOHOB.

6. | Boxnublii 1 MuHepanbHBII OOMEH. 3 2 4 KontponeHas padora
YpoBHU 00OMEHa BEIIECTB. nmabop. Ortuer o 1a00paTopHOIt
KatoueBbie MeTaOOIUTEI. 3AHSITHE pabore
BzaumocBsi3b 1 peryisnus oOMeHa (T1IT)

BeriecTB. JIokanu3amnus
MeTabONNYEeCKUX MyTel B OCHOBHBIX
KOMIIApPTMEHTAaX KJIETOK 3YKapHoT, B
OTJENBHBIX OPTaHax U TKAHSIX
YeJI0BEKa.

Uroro: 12 12 OK3aMeH

4.2. Pa3BepHyTOe ONMCAHHME COAEPKAHUSA AUCHUILIUHBI 10 pa3aenaM (TeMam)

Paznen 1. Ilpenmer OmoxuMHM, €€ MECTO B CHUCTEME €CTECTBEHHbIX HayK. Crartnyeckas,
IUHaMu4eckas W (QyHKUUOHaJbHAasg Ouoxumus. OOmas OuoxuMmusi, ee MpeaMeT U 3ajayM.
XapakTepucTUKa pa3genoB OHOXMMHUYECKOH HayKM: OHOXMMHHU JKMBOTHBIX, pacTeHUHl U




OcnoBHas npodeccruoHanbHas 00pazoBaTeNbHas IporpaMma
04.04.01 Xumus
(MaHOBaTHKA B XMMHUU M XUMHYECKOM 00pa30BaHUN )

MHUKPOOPTraHU3MOB, MEIUIIMHCKOW ¢ BETEPUHAPHOW OWOXUMHH, TEXHHMYECKOM OHOXUMUH,
CPaBHHUTEIHFHOW OWOXMMHUH, KBAaHTOBOW OHMOXUMHUHU, OMOXMMHUYECKOW TCHETUKH, MOJICKYJISIPHOM
OHMOJIOTHH H JIp.

OOuee nousiTue 06 0OMEHE BELECTB U YHEPIUU B opraHuzMe. CoBpeMEHHbIE IPECTABIICHUS O
CYITHOCTH KWU3HHU. XAapaKTEPUCTHKA CYIIHOCTU SIBJICHHUS KU3HU C TIO3UIMU MOJICKYJISIPHOMN
OHMOJIOTHH, KBAaHTOBOW OMOXMMHH, KHOCPHETHKH, TEPMOJIWHAMUKH, TCHETUKH WU T.N. JKH3HB Kak
ounonornueckasi popma aBkeHus Matepur. OOMEH BEIECTB U SHEPTHH - HEOTHEMIIEMOE CBOMCTBO
YKUBOTO.

OOMeH BelecTB Kak 3aKOHOMEPHBIH, CaMOCOBEPILAIOLIUIICS POLECC MPEBPAIlEHUs MaTEPUU B
KUBBIX TelaX. AHA00IM3M U KaTaOOoJIH3M.

MacmTabsl oOMeHa BemiecTB Ha 3emie. buochepa u e€ reoxumuyeckas poJib. PabGoThbI
A.A.BepHazackoro.

OHepretuka oOMeHa BeliecTB. MaKpO3IprUyecKUe COEIUMHEHUS U MaKpPOIPTUUYECKHE CBS3H.
Pasnuums B moHsATMAX "sHEprus cBsA3u' M 'Makpospruyeckas cBs3p'. BaxkHellne npencraBUTENH
MaKpOIPTHUECKUX COCIUHEHHH: TIIIOK030-1-pochar, ATD, caxaposa, aneTuia-KOIH3UM A U 1p.
Oco0ast posns atomoB P u S B oOpazoBanun makposprudeckux cszeil. AT® kak akkymymsTop,
TpaHcGopMaTOp U MPOBOJTHUK SHEPTUH B MPOIIECCE €€ 3alacaHts U PacX0/I0BaHUS B OpraHU3Me.

Paznen 2. OOMeH GeNTKOB M HYKJIIEMHOBBIX KHCJIOT KaK SIIPO KIETOYHOTO MeTabonm3ma. [lytu
pacrnana 6enkoB. ['uaponu3 6enkoB, PepMEeHTHI, 00€CTIEUNBAIOIITUE THAPOTIN3 OCITKOB 0 MENTHIOB U
aMUHOKHCIIOT.

[IpeBpaienuss aMHHOKUCIOT (peakuud 1o amuHorpymme). llpeBpamieHuss aMUHOKHCIOT
(peakuu Mo KapOOKCWIbHOW Tpymme). [IpeBpamieHuss aMUHOKHCIOT (peakmuu 1o R-rpymme).
Koneunbsle mnpoaykTel pacnaga aMUHOKHCIOT. OpHUTHHOBBIA IUKI. [lepBUYHBIE U BTOPHUYHBIC
AMUHOKHCIIOTB. 3aMEHHMble U He3aMEHUMble aMHUHOKUCIOTHL. [IpOM3BOACTBO CHHTETHUECKUX
amuHOKHMCIOT B Poccun. Ilpobnema dukcanuu MonexymspHoro aszota. [Ipobrema HCKycCTBEHHOM
TTUIIH.

[yt 1 MexaHU3MBblI MPUPOJHOTO CHHTe3a OenkoB. MaTpuuHasi Teopusi OMOCHHTE3a OENKOB.
Kop OenkoBoro cuHTe3a: UCTOPUSL €r0 OTKPBITUS U COBPEMEHHbIE MPE/CTaBlIeHUs. beccMbIcIeHHbIE
KOJIOHBI M UX 3HaueHus. OO1Iue NpeCTaBIeHUs O HEMAaTPUYHBIX MEXaHU3Max OMOCHHTE3a OEJIKOB.

Paznen 3.00MeH HykIeMHOBBIX KUCIOT. [lyTtu pacnana, ¢pepMeHTsl, oOecneunBaromme pacma
MOJIMHYKJIEOTUAOB. BHOCHHTE3 MypHUHOBBIX U MUPUMHUIMHOBBIX HYKICOTHIOB. MaTpU4HBIA CHHTE3
JIHK u PHK.

Paznen 4. VYrneBomsl u ux obOmen. Pacmag yriaeBomoB (rumponmu3 u - gochoponus).
[IpeBpamenuss MonocaxapunoB. Ilytu pacmama r1i0K030-6-gocdara (AUXOTOMUYECKHM U
anoromuueckuii). OOMEH NHPOBHHOTPAIHON KHUCIOTHI (IVIMKOJHU3, OpokeHue, npixanue). OOrmias
cxema pacrajia yrieBooB.

buocunre3 yriaeBosoB. MexaHH3M NEpBUYHOTO OHOCHMHTE3a YIJIEBOJOB B Ipoliecce
(hoTOCHHTE3a U XEMOCHHTE3A.

[IpeBpanieHus yrieBoJoB B IPOLECCE MUIIEBAPEHHUS.

Pa3nen 5. Jlunuael u ux oOMeH. Pacnan »upoB u xkupHbIX kucnoT. Pacnag crepounnos. Pacnan
CIIOHBIX TUTTUIOB.

CuHTe3 )KUPOB U BBICIINX KUPHBIX KUCTOT. CuHTe3 cTepounnoB. CunTe3 GoCHOoIUnuaIoB.

buonornyeckoe oxucienue. Omnpenenenue noHsTus "Ouosornyeckoe oxucienue". Vctopus
pa3BUTHUS TPEJCTABICHUH O OHOJOTUYECKOM OKHCIEHUHU: TEOpHUsS AaKTHUBHPOBAHUS KHCIOPOJIa
K.Illen6aitna, mnepekucHas teopuss A.H.baxa, paGorsr B.W.I[lannaamna, B.A.Durensrapara,
COBPEMEHHBIE MPEICTaBICHHS O OMOJIOTMYECKOM OKHCICHUH.

Knaccudukarus mpoieccoB OMOIOTHUECKOTO OKUCTIEHUs. JIBa THIIa OKCUIOPENYKTa3 B KIETKE:
a) oOecreynBaroUX IETUIPUPOBAHUE CYOCTpaTOB U Mepefadyy aTOMOB BOJOPO/JA U DIEKTPOHOB Ha
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KHACJIOPOJ M APYrue ak[enTopbl, 0) KaTaTU3UPYIOUINX PEaKIHH HETOCPEICTBEHHOTO BKIIOUEHUS B
cyOcTpar kucinopoaa (OKCUTeHas3bl U THAPOKCHUIIA3HI).

ComnpskeHrne OMOJIOTHYECKOro OKHCIeHus ¢ dochopmmupoBanneM. OCOOCHHOCTH CTPOCHHS
IBIXaTeNIbHOW LeNnu y TPOKapuoT HU dykapuoT. CoOBpeMEHHBIE MPEICTABICHHS O KOMIIOHEHTax
JIbIXaTeJIbHOW e MUTOXOHIPUA.

Buosornyeckoe OKMCIEHUE B MPOIECCE IBOJIOIMN )KUBBIX OPTaHU3MOB.

Pa3nen 6. l'opmonsl. OnpeneneHue, KiacCUpUKAIUs, HCTOYHUKH, PO TOPMOHOB B OOMEHE
BeniecTB. CTeponIHbIe TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, ICTPAIUON): CTPYKTYpa U (HyHKIIUH.
MexaHn3M IEUCTBHS CTEPOUIHBIX TOPMOHOB.

[lenTuaHbIe TOPMOHBI (OKCUTOLIMH, Ba30NPECCHH, HHCYIIMH): CTpOeHHE U (HyHKINU. MexaHn3m
JeWCTBUS TETITUIHBIX TOPMOHOB.

[Ipoure TopMOHBI (aipeHAIHH, TOPMOHBI IIUTOBUIAHOMN KEJIe3bl: THPOKCUH U TPUHOATHPOHUH,
npocrarianaunsl). Heliporopmonsl: sHa0pduHbI 1 sHKehanuHbl. [IpuMeHeHne ropMoHOB.

Paznen /. BonHblil 1 MuHepaabHbI 0OMeH

Conepxanue W pacrpelelieHHe BOJbI B opraHm3me M kieTke. COCTOSHHE BOIBI B TKaHSX.
Perymnsmus BogHoro ooOmMeHa.

VYdacTre MUHEpPATBbHBIX BEIMIECTB B (POPMHUPOBAHMHM TPETUYHON W YETBEPTUUHOH CTPYKTYP
6uonomMepoB. depMeHTEI-MeTannonpoTenHsl. Morsr Merammos (Mg?*, Mn?*, Zn?* Ca?"), ux poms
B BO3HUKHOBEHUM (HepMEHT-CyOCTPATHBIX KOMIUIEKCOB. MUHEpalbHbIEe COCAMHEHUS U UX pPOJib B
oOMeHe OeNKOB, HYKJIEHHOBBIX KHCIIOT, YIIIEBOIOB U JIUITUIOB.

OOMeH MHHepalbHBIX BellecTB. buoHeopranuueckas Xxumusi, ee MpoOIeMbl U MEPCIEKTUBBI
pa3BUTHUSL

Pa3nen 8. BzanMocBsi3b 1 perysiius oOMeHa BEIIeCTB

OO0mwme ToJMIoKEHUsT O B3aMMOCBSI3M OOMEHa BEIIEeCTB B opraHu3Mme. B3ammocBs3b oOMeHa
HYKJICHHOBBIX KUCJIOT U OEJIKOB.

B3aumocBs3b 0OMeHa HYKJIEMHOBBIX KHCIIOT U yIJIE€BOJIOB.

B3aumocBs3b 00MeHa HYKJIEMHOBBIX KUCIOT U JIUTTUIOB.

B3aumocBs3p 0enkoBOro u yrieBogHoro oOmeHa. Poyib MUpOBUHOTpagHOW KHCIOTHI B
OCYILIECTBJICHUH Iepexoja OT YIIEeBOJOB K OenkaM M oOpaTHO. B3aumocBs3b oOMeHa O€IKoB U
JTUIUIOB.

B3aumocBsa3p oOMeHa yriieBOJOB W JUNHAOB, poiib aneTwi-KoA B stom mponecce. OOMen
BEIIECTB KaK eIUHOE IIeNI0e.

YPOBHU pEryisiuy XKH3HEHHBIX MPOIECCOB B KUBOM MpPHpOJe: METa0OIUTHBINA, OTICPOHHBIH,
KJIETOYHBIH, OpraHU3MEHHBIN, TOMYISIUOHHBIH.

5. O6pa3oBare/ibHbIE TEXHOJIOTHMHU

[Ipn peanuzanmu gucHUIUIMHBL  «/luHamMudeckass OHOXMMHS) HCIONB3YIOTCA CIEAYIOIre
o0Opa3oBaTeNIbHbIE TEXHOJIOTHU:

- rpynmnoBas pabora;

-TeXHOJIOTUS TPOOIIEMHOTO 00y4eHHUS,

-TeXHOJIOTUS y4eOHON AUCKYCCUMU;

-aKTUBHBIE MeTOAbl U (QOpMBI OOYUEHHs, pealiu3yeMble B XOJE BBITIOJHEHHs J1a0OpaTOPHOTO
MPaKTUKyMa.

[lepeuenr  WHPOPMAIIMOHHBIX  TEXHOJIOTHA,  HCIOJB3YyeMBIX  MPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO TMpollecca MO AUCIUIUIMHE: TEXHOJIOTHH CMENIaHHOTO OO0ydeHHs (UTeHue JEKIUi ¢
UCIOJb30BAHUEM MYJIbTHMEIUIHBIX Mpe3eHTanui; ucnonb3oBanue DUOC «Moil yHUBEPCUTETY);
WHTCPAKTHUBHBbIC MH(DOPMAIIMOHHBIE TEXHOJIOTUU (U1 MOJATOTOBKH K JIAOOPATOPHBIM M KOHTPOJIBHBIM
pabotam oOyuatomuecss monb3ytorcs ObC  "YHuBepcurerckas OuOnmMoTeKka OHIAKWH", a Takke
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CIIpaBOYHBIMUA PIH(i)OpMaIII/IOHHBIMI/I CHUCTEMaMHU.

6. YueOHO-MeTOIMYEeCKOe 00ecleyeHrne CaMOCTOSTeIbHOH padoThl 00y4YaroImmMXxcst

CamocrositenpHas paboTa oOy4arOIIUXCs HampaBlieHA Ha YIIYOJCHHOE CaMOCTOSITEIBHOE
U3Y4YEHUE OTAEIBHBIX Pa3/ieioB U TeM pabouel mporpammbl. CamocrosTenbHas padoTa 00ydaromuxcs
IPOXOANUT B OpPME M3YYCHHS TEOPETHUYECKOTO Marepuana (JIeKIHUH, peKOMEHIOBAaHHOU JMTEPaTyphl, B
TOM YHCIE M CaMOCTOATEIBHOIO IOMCKAa MarepualoB B TyobanmpHON cetw, Bkmoudas OBC). K
CaMOCTOSITEIEHOW paboTe OTHOCUTCS TAKXKE TOJrOTOBKA K MPAKTHYECKUM 3aHATHSIM C MCIIOJIb30BaHHEM
METO/JMYECKUX YKazaHul, pacnojoxeHHblx B OMOC «Moil yHuUBEpcUTET», a TakKe Ha caiite
OoubIMoTEKU 120:1% (amexkTpoHHas oubmuoTeKa):
http:/lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info

7. XapaKTepuCTHKA OIIEHOYHBIX CPEeICTB /s TEKYIIero KOHTPOJIS YCHeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAluH 00YYAIOIIUXCS MO THCIHIIIHHE

Texyiuit KOHTPOJIb KayecTBa 3HAHUM MO AUCLUMIUIMHE 3allIaHUpOBaH B (Gopme 3 MHCbMEHHBIX
KOHTPOJIBHBIX paboT u 3 mabopaTtopHbIX padot. [lo kaxkao# mabopaTopHOit paboTe 0(hOpMIIIETCS OTYET.
3a KaXJIy10 KOHTPOJIbHYIO paboTy 00yJaromuiics moxydyaeT MakCUMabHO 5 0aioB.

JlomycK K PK3aMEHy WM 3a4eT IOJIy4aroT CTY/ICHTHI, HAIMCABIINE BCE KOHTPOJBHBIE PaOOTHI HE
MEHee, yeM Ha 3 Oauia, BBITIOJIHUBIIIHME BCE JIAOOPATOPHBIE padOTHI M CAABIIME BCE OTUYETHI.

DK3aMeH MPOBOJUTCS B YCTHOU (hopme. DK3aMEHAIMOHHBIN OMJIET BKIIFOYAET 2 TEOPETHUYCCKHUX
BOINIPOCa U MPAKTHUYECKOE 3aJlaHuE, TMOCBSIIEHHOE OMPENENICHUIO 3apsiia MOJIEKYNbl OJIMTONeNnTuia B
pasHbIX cpelax, WIM XapaKTepa W3MEHEHMs CTaOMIIBHOCTH MOJIEKYJbl MEeNTHAa NMPU W3MEHEHUU €ro
MEPBUYHOM CTPYKTYPBI, 1100 H300paKEHUIO CTPYKTYPHI (pparMeHTa MOJIEKyYJIbl HyKJIEHHOBOM KHCIIOTHI.

OneHka «OTIUYHO» 3a 3K3aMEHAIMOHHBIM OTBET CTAaBUTCA B Cilydae, Korja oOydarouiuiics
MPaBWJIBHO OTBETHJI Ha TEOPETHUECKHWE BOIMPOCHI W MPABUIBHO BBIMNOJHUI MPAKTHUYECKOE 3a/JaHue
(mormmycTB He OoJiee ABYX HETOYHOCTEH).

OneHka «XOpoIIo» 3a SK3aMEHAIIMOHHBIA OTBET CTaBUTCS B ciydae, Korja oOydaromiuiics B
L[EJIOM MTPaBHJIBHO OTBETUIJI Ha TEOPETHUECKHE BOMPOCH U MIPABUIILHO BBIIIOJIHUI MPAKTUYECKOE 3a/IaHUE
(mommycTuB He OoJiee TPEeX-MATH HETOYHOCTEH, MO0 OJHY CYIIECTBEHHYIO OMMOKY W He Oojiee JBYX
HETOYHOCTEH).

OneHka «yJOBIETBOPUTEIBHO» 3a DSK3aMEHAIIMOHHBIM OTBET CTAaBUTCA B Ciydae, KOrja
oOydarouuiicss OTBETUJI Ha TEOPETUYECKUE BOMPOCHI U BBIMOJIHUI MPAKTUYECKOE 3aJaHue, JOMYCTUB
JIBE-TPH CYIIECTBEHHbIE OLTMOKHU WU II€CTh-BOCEMb HETOYHOCTEA.

OneHka «HEYTOBJIETBOPUTENHLHO» 32 SK3aMEHAIIMOHHBIM OTBET CTAaBUTCA B cliydae, KoOrja
oOydarouuiicss OTBETUJI Ha TEOPETUYECKUE BOMPOCHI U BBIMOJIHUI MPAKTUUYECKOE 3aJaHue, JOMYCTUB
4eThIpe U 0oJiee CYIIeCTBEHHBIX OMMOKHU WK O0Jiee IEBATH HETOYHOCTEH.

8. YueOHo-MeTOIMYecKoe U HHGOPMALMOHHOE o0ecrieyeHre JHCIHIIIMHbI

OcHoBHas uTeparypa:
1. Kycroa T.II., KoueroBa JL.b. Ilpaktukym no 6uonornuyeckoit xumuu. YdyeOHoe nocodue. MBaHoBo:
W3p-eo WUBIY, 2-e wu3n., wucnp. u pgom., 2010; 3-e wu3np, wucnp. m gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. buonornueckas xumus : yueOHuk / A.J[. TaranoBuu, 3.U. Oneukwii, H.}O. Konepamnona,
B.B. JleneBuu. - Munck : Bemmiimas mkoma, 2013. - 672 c. - ISBN 978-985-06-2321-8 ; To xe
[OnekrponHsIii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=235731.
3. HlampaeB, A.B. buoxumus : yue6Hoe nocobue / A.B. IllampaeB ; Munucrepctso obpa3zoBaHus U
Hayku Poccuiickoit @enepanuu, PenepanbHoe TOCYAApCTBEHHOE OOPKETHOE 00pa3oBaTelbHOE
yupexieHue BbIcliero npodeccuoHanbHOro oOpasoBaHusi «OpeHOYPrcKuil  TrocyaapCTBEHHBIH



http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
http://biblioclub.ru/index.php?page=book&id=235731
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yHuBepcurer». - OpenOypr : OI'Y, 2014. - 186 c. : un., cxeM. - bubmuorp.: ¢ 167. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=270262.

4. BapermeBa, E. [IpakTrueckne ocHOBBI Onoxumud : yaeOHoe mocobue / E. bapeimesa, O. bapanosa,
T.FamOypr ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoin ®enepammu, Denepanbhoe
roCyJapCTBEHHOE OIO/PKETHOE O00pa30BaTEIbHOE  YYPEKIEHHUE BBICIIETO MPOGECCHOHATHLHOTO
oOpazoBanus «OpeHOYprcKuil rocynapcTBeHHBIN yHUBEpcUTeT». - OpenoOypr : OI'Y, 2011. - 217 ¢. ; To
xe [Dnextponnblii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259197.

5. Bapermesa, E. Teoperuueckue ocHOBBI Onoxumud : yueOHoe mocobue / E. bapsimeBa, O. bapanosa,
T. TamOypr ; MuHnucrepctBo oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu, ['ocymapcTBenHOE
00pa3zoBaTellbHOE YUPEXKJACHHE BBICHIETO MpodeccCuoHaIbHOTO oOpa3zoBanus «OpeHOyprekuii
rocynapcTBeHHbIN yHUBepcuTe». - Openoypr : OI'Y, 2011. - 360 c. ; To xe [DnexTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259198.

6. KycroBa, Tatbsina IlerpoBHa. IlpakTukym mo Ouosiornyeckoil xumuu : ydeOHoe mocobue / T. IL
Kycroga, JI. b. KouetoBa ; BaH. roc. yu-t .— HMBanoso : UBl'Y, 2014 .— 107 ¢ .— IleuyaTHas Bepcus
AIIEKTPOHHOTO U3/aHUSI.

7. KycroBa, Tareana IlerpoBHa. OcHOBBI Onosiornyeckoit xumui : yueoHoe nocodue / T. I1. Kycrosa ;
UBaH. roc. yu-T .— WBanoBo : UBI'Y, 2011 .— 185 c. [leyaTHas Bepcusi 31€KTPOHHOTO U3/IaHMS.

JlononHuTEIBHAS TUTEpATYpa:

1. I'pumenkoBa, T.H. HyknennoBsie kuciotel: yueoHoe mocodbue / T.H. I'pumenkosa, T.B. Uyiikosa,
E.A. lllep6akoBa. - KemepoBo: KemepoBckuii rocynapctBeHHbii yausepcurer, 2009. - 90 c. - ISBN
978-5-8353-0903-0; To xKe [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=232492.

2. Komanenko, JI.B. buoxumudeckue OCHOBBI XHMHH OHOJIOTHYECKH AKTHUBHBIX BEIIECTB : ydeOHOE
nocooue / JI.B. KoBasienko. - 2-¢ u3n. (am.). - M. : BUHOM. JlaGoparopus 3nanuii, 2012. - 229 c. -
(YaeOnuk mns Beicmied mkosl). - ISBN 978-5-9963-1100-2 ; To ke [DnekTpoHHsIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=221974.

Pecypcel nHpopmaIoHHO-TeIeKOMMYHUKAIMOHHOU ceTn « HTepHeT»:
1. Cucrema »>IeKTpOHHOM mOANEPKKU oOpa3oBaTesNbHOTO mporecca «Moil  yHHBEpCUTET»
https://uni.ivanovo.ac.ru
2. Bectauk MockoBckoro Yuusepcutera. Cepus 2. Xumus / nox pen. B.B. Jlynun - M. : MockoBckuit
locynapctBennsiit YuuBepcuret, 2013. - T. 54, Ne 2. - 60 c. - ISSN 0201-7385; 0579-9384 ; To xe
[DnexTponHsIit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=143887.
3. BectHuk MockoBckoro Yausepcutera. Cepus 16. buonorus / mox pea. M.II. Kupnuynukos - M. :
MockoBckuit 'ocynapctBennsiii Yuusepcutet, 2010. - Ne 4. - 117 ¢. - ISSN 0201-7385; 0137-0952 ; To
xe [DnexTponHsIid pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=223698.

[Ipodeccrnonanbubie 6a3bl JaHHBIX U HHPOPMAITHOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcureTcKas 6HOIMOTEKa OHmaiin» WWW.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas oubmuoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

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

[Iporpammuoe obecreueHue: omepanuoHHas cuctema Microsoft Windows, maker oducHBIX
nporpamm Microsoft Office, narepuer-0Opay3ep Yandex Browser.

9. MaTepuajbHO-TeXHHYECKOEe o0ecrieyeHue I CUUIIIMHBI
Y4eOHbIe ayIUTOPUH:
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- 7S MPOBEJEHUS 3aHATUN JIEKLMOHHOIO TUIIA ¢ KOMILIEKTOM CHELMAIU3UPOBAHHON y4yeOHOMU
MeOen M TEXHUYECKUMHU CpEACTBAMHU OOYYCHHs, CIYKAIUMHU JUIsl TIPENOCTaBICHUS Yy4eOHOM
nHpopManuy O0JIBIION ayTUTOPHH;

- JUIsl TPOBEIEHUS 3aHATHM CEMUHApCKOro THUMA, KOHCYIbTALMM, TEKYLUIEro KOHTPOJIS U
IIPOMEXYTOUYHOM aTTECTAlMU C KOMIUIEKTOM CHEHaTIU3UpPOBAHHON y4yeOHON MeOeln U TeXHUYECKUMU
cpeacTBamMu OOy4YeHHUS;

JlabGopaTtopusi, ocHaleHHas: Jab0paTOPHBIM 000PYAOBaHUEM, KOMIUIEKTOM CHEIUATU3UPOBAHHOMN
yueOHOM MeOeNr U TEXHUYECKUMU CPEJICTBaMHU 00YUEHHUS.

[Tomemienne 1s1 caMOCTOSITENIBHOM paOOThI, OCHALIEHHOE KOMILJIEKTOM CHENUaIN3HMpOBAaHHON
y4eOHOU MeOenu, KOMIbIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUSI K ceTu «MHTepHeT» u
obecneuenueM nocrymna B DMOC.

JleMoHCcTpalMOHHOE 00OpyI0BaHUE U Y4eOHO-HArJIsiAHbIE MOCOOMS Ul 3aHATUN JIEKIIMOHHOTO
TUMa, o0OecrnevyuBarollie TEeMaTU4YeCKHe WIIIOCTPAllMU: JEeMOHCTPAlMOHHOE 00OpyJOBaHHE (MOIEIH,
MaKeThl); 3JIEKTPOHHBIC MOCOOMs (TPE3eHTAINN), IeYaTHbIE MOCOOUs (Ta0MIBI, TUIAKATHI, CXEMBI).
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ABTOp paboueil mporpamMmbl JAMCHMIUIMHBI:  JUpekTop VHcTUTyra  MaTeMaTuKH,
MH(GOPMAIIMOHHBIX TEXHOJOTHA W €CTeCTBEHHBIX HAyK, 3aBeAylomas kKadeapoil QpyHIamMeHTaIbHOH U
MPUKIAJAHON XUMHUH, 1.X.H., mpod. Kycrosa T.I1.

[IporpaMmma paccMOTpeHa U yTBEpXKICHA Ha 3acedaHuu Kadeapbl QyHIAMEHTAIBLHOW U
npuknaanoit xumun 30 aBrycra 2023 ., mpotokost Ne 1.

[Iporpamma o6HOBIEHA
MIPOTOKOJI 3acefanust kageapnl Ne 0T « » 20 T
CornacoBaHo:

PykoBoanrens OII /

(moamuce)
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