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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Llenpto  OoCBOGHMS  AUCUMIUIMHBI  «JluHAMuyeckas  OMOXMMHS»  SIBIIACTCS  H3y4YeHUE
3aKOHOMEPHOCTEH XMMHUYECKHX IpEeBpallleHui, MPOTEKAIOUMX B >KMBBIX OpPraHM3Max B IpOIEcCe HX
KHU3HENEATEIIFHOCTH JUIsl TIOATOTOBKH MAarucCTPOB Ui XUMHUYECKOTO 00pa3oBaHMs, XUMHUECKUX HaYK,
XUMHUYECKON OTpaciid MPOMBIIIICHHOCTH M cepbl HAYKOEMKHX TEXHOJIOTHM, a TaKXKe OCYILECTBICHHE
NPAaKTUYECKOH IMOATOTOBKH OOyYaromuXcs MOCPEICTBOM BBINIOJHEHHUSI ONpPEICNICHHBIX BUAOB paboT,
CBSA3aHHBIX € Oyayuiell npodeccuoHAIbHON AEATeTbHOCThIO M HANpaBlIeHHBIX Ha (HOPMUPOBAHHE,
3aKpeIuieHUe, pa3BUTHE NPAKTUYECKUX HABBIKOB M KOMIIETEHIMH MO MpopuiIo o0pa3oBaTelbHOM
MIPOrPaMMBI.

2. MecTo qucuuminibl B cTpyktype OIT

Hucnurnnuna "JluHamudeckass OMOXUMUS" OTHOCUTCS K OOs3aTEIbHOW 4YacTU 00pa3oBaTEIbHOU
nporpaMMbl U OasupyeTrcs Ha pe3ylbTaTaX HW3Y4YeHHUs JUCHMUIUTUH: "XHUMHUYECKHE OCHOBBI
Ouonornueckux  mporeccoB"  (OakamaBpuar), "leTepolMKIMYECKHE W TMOJIMAPOMATHUYECKHE
oprannyeckue coeauHenus" (1 cemectp).

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJKEH:

3HaTh:
® CTPYKTYpPy OCHOBHBIX KJIACCOB MPUPOIHBIX OPTaHUYECKUX COEIUHEHUM;
® B3aMMOCBS3b MEXKIY CTPOCHUEM OPraHUYECKUX COCIMHEHUN 1 UX XUMHYECKUMHU CBOMCTBAMHU;
e OHOJIOTHYECKYIO POJIh BAXKHEUIITNX MTPUPOTHBIX COSTUHEHMI: 0eITKOB/(hepPMEHTOB, HYKJICHHOBBIX
KHCIIOT, YIJIEBOJIOB U JIUIH/IOB;
® OCHOBBI SHEPreTUKU XUMHUYECKUX PEaAKIIUA;

YMers:

® [IPUMEHATH OOIIUE MPEACTABICHUS 00 DHEPreTUKE W HAIMPABICHHOCTH XUMHUYCCKUX PEAKIMH IS

petieHust yueOHbIX 3a7a4;

® [IPOBOJIUTH AHAJIN3 XUMHUUYECKHX CBOMCTB Ha OCHOBE 3HAHUSI CTPYKTYPhl OPTaHUYECKUX MOJIEKYJI.
BrnaneTs:

® HAaBBIKAMH BBHINIOJIHEHUS JJAOOPATOPHOIO SKCIIEPUMEHTA 110 OPraHUYECKOW XUMHUHU U OMOXUMUM;
® HAaBBIKAMH CTATHCTUYECKOH 00pabOTKH pe3yIbTaTOB SKCIIEPUMEHTA.

OcBoenune HaHHOﬁ JUCHUITIIIMHBI KaK HpeI[HICCTBYIOHICﬁ HCO6XOZ[I/IMO JI YCIICITHOI'O MPOXOXKACHUA
NPOM3BOJICTBEHHON  NPAaKTUKW, NPEAJUIUVIOMHON W  NPOM3BOJICTBEHHON TNPAKTUKH, HAy4yHO-
HCCJIEIOBATENbCKOM paboOThI.

3. Illlanupyemble pe3yJbTaThl 00yYeHHs M0 THCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu ocBOEHMHU AUCHHUILIMHBI (POPMUPYIOTCS CIAEAYIOLUE KOMIIETEHIIUU B cooTBeTCTBUU ¢ PI'OC
BO 1no naHHOMY HanpaBJIeHUIO OATOTOBKU:

0) oomenpodeccuonansubie (OIIK):

CHOCOOEH  BBIMOJHATH  KOMIUIEKCHBIE — JKCIHEPUMEHTAJbHBIE W  PacYeTHO-TEOPETUUECKHE
uccleIoBaHMsI B M30paHHON 00JAaCTH XMMHUU WM CMEXHBIX HAyK C MCIOJb30BAaHHMEM COBPEMEHHBIX
pruOOPOB, MPOrPaMMHOTO obecnieueHns 1 0a3 JaHHBIX MpodeccruoHanbHoro HazHaueHus (OITK-1)

CIOCOOEH aHaJIM3UPOBATh, UHTEPIIPETUPOBATh U 0000IIATh Pe3yabTaThl IKCIEPUMEHTAIbHBIX U
pacyeTHO-TEOPETUYECKUX paboT B M30paHHON 00JacTH XUMUU WK cMeXHbIX Hayk (OI1K-2)

B) npodeccronanbubie (I1K):

CHOCOOEH BBISIBIISATh AKTyaJIbHbIE HAay4yHbIE NMPOOJIEMBI B XUMHM, B TOM YHWCIIE HAXOJAIIMECS Ha
CTBIKE Pa3JIUYHBIX 00JIACTEH HAyK U pa3padaThiBaTh MOX0 bl K UX pemeruto (ITK-3).
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3.2. IlepeyeHb IIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
(opMHUpyeMBbIMH KOMIIETEHIIUSIMU
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI O0YYarOIUICS TOJIKEH:
3HaTh:
® XHMHYECKHE OCHOBHI OOMEHHBIX MPOIECCOB, MPOTEKAIONINX B JKUBOW MPUPOJIE C y4aCTHEM OEIKOB,
HYKJIEMHOBBIX KHCJIOT, nonucaxapuaoB u smnuaos (OI1K-3, [1K-3);
® OCHOBHBIC TMPUHIIMITBI B3aUMOCBSI3H M PETYyJISIMU 0OMeHa BemecTB B kuBbIX opranm3max (OITK-3,
[1K-3);
® OCHOBBI BOAHOIO M MUHepaibHoro oomena (OITK-3);
® COBpEMEHHBIE TEOpUM OUOJIOTUYECKOTO OKHUCIICHHSA, OCOOEHHOCTH CTPYKTYPhl MOCPEIHHKOB
OKHCIIUTEIIbHO-BOCCTAHOBUTEJBHBIX MPOIecCOB B sxuBoM npupoje (OI1K-3);
® JIOKATM3alMI0 META0OJMYECKUX ITyTeH B OpraHomJax KJIETOK 3YKapHOT, a TakKe B OTICIIBHBIX
opraiax ¥ TKaHsx opranusma denoneka (OITK-3);
® 0COOEHHOCTH CTPYKTYPbI U MexaHu3M jeiicTBus ropmonos (OITK-3);
® OCHOBHBIE dTalbl Pa3BUTHUS OMOJIIOTUYECKON XUMUU KaK CAMOCTOSITETbHOM XUMUYECKON TUCITUIIINHBI
(OIIK-3);
® OCHOBHBIC 3aKOHOMEPHOCTH pa3BUTHs coBpeMeHHol onoxumuu (OITK-1);
e (pyHIaMeHTaJIbHBIC XUMHUYCCKHE TIOHSITHS B 001acTH AuHamMudeckoit onoxumun (OITK-3);
YMers:
® TPHUMCHATH 3HAHUE OCHOBHBIX (DM3MUYECKUX U XUMHUYECCKHX 3aKOHOB NP OOBSCHEHUH MEXaHH3MOB
xusnenestensaocta (OITK-3);
® BOCIPOM3BOAWTH XMMHYECKHE pEaKlMM, Jiekalde B OCHOBe OOMeHa OHOMOIUMEpPOB U
cocTapysFonux ux Mmonomepos (OITK-1);
® TPUMCHATH 3HAHWS 3aKOHOMEPHOCTEH XHMHYECKHX TPOIECCOB B JKHBOW TMPHUPOAC B
npodeccronantbpHol aesteabroctu (ITK-3);
HmeTh OmBIT:
® TPUMCHEHHS METOJWK KAa4eCTBEHHOTO W KOJHMYECTBEHHOTO aHalM3a OCHOBHBIX IPOJYKTOB
Metabonu3ma xuBbix opranu3mos (OTTK-1);

e paboTHl Ha CEpUIHOM OOOPYAOBAaHHM, UCIOJIb3YEMOM B MPAKTUKE aHAJIM3a MPUPOIHBIX OOBEKTOB
(OIIK-1).

4. O0beM U coJep:kaHue TUCHUTITUHBI

OO0BbeM AUCIHMIUIMHBI COCTABISIET 4 3aueTHBIX equHull (144 akaneMUIecKuX 4acoB), B T.4.

npaktuyeckas noaroroska (I1I1) — 12 akagemudecknx yacoB B 04HOM Gopme.

4.1. Conep:xkaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 0Oy4aroUlerocs 1o IUCHUIUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Bunel 3anaruii, ux DOpMBI TEKYILETO
n/m Paznensr (TeMbi) =) o0beM KOHTPOJISI yCIIeBaeMOCTH
JACHUTUINHEL 3
§ E— Y DOpMBI IPOMEKYTOYHOM
JIEKIMOH- ceMHHap- aTTeCTauuu
HOIr'0 TUIIa CKOI'o TuIia
1. | [Ipeamer nuHAMHUYECKON OMOXHMMUH, 3 2 JKcmpecc-ompoc
€e MECTO B CHUCTEME eCTECTBEHHBIX
Hayk. OOmiee moHsTue 006 oOMeHe
BEIIECTB M DJHEPIHMH B OpraHU3Me.
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OOMEH BeIIecTB KaKk 3aKOHOMEPHBIH,
CaMOCOBEPIIAIONIHIACS mporiecc
MPEeBpalICHUS MaTCPUU B  IKHUBBIX
Tenax. AHAOONMM3M U KaTabOoJU3M.
DHepreTrka 0OMeHa BEIIECTB.

2. | OOMeH OeNKOB KaK sSApO KJICTOYHOI'O 3 2 4 Otuer 10 1a00paTOPHOI
MeTabonu3ma. [IpeBpaiienus 6e1KoB nabop. pabote
B TMpolecce mnuiieBapenus. Ilytu 3anHsTue
pacmaga OeKOB. IIpeBpamenus (I1IT)

aAMUHOKHUCIOT. [lyTn u MexaHWU3MbI
MPUPOAHOTO CUHTE32 OENKOB.

3. | OOMeH HyKJIenHOBBIX KucioT. [lytn 3 2 KonTponbHas pabora
pacmazna, pepMeHTHl,
o0ecreunBaroIe pacay
MOJIMHYKJIEOTUI0B. brocuHTes
MYPUHOBBIX Y MUPUMHUAUHOBBIX
HYKJICOTHJIOB. MaTpHUYHBIA CUHTE3

JIHK u PHK.

4. | Obmen yrneBogoB. [IpeBpamenus 3 2 4 Kontponbnas pabota
YIJIEBOZOB B IpoLecce nabop. Otuer 1o 1abopaTopHOH
nunieBapeHus. Pacman yrieBoios. 3ansTHe paGote
[peBpaienns MOHOCAXapHU/IOB. (ITIT)

OOMeH MTUPOBUHOTPATHON KUCIOTHI
B XOJI€ aHaYPOOHOTO U a3POOHOTO
pacnaga yrieBonoB. I mukonus u
rimkorenonms. Luka Kpebea. C1,Ca,
Cs u C4-nmyTH CUHTE3a YIIIEBOIOB.

5. Oo6men nunuaos. [IpepparieHus 3 2 DKcrmpecc-onpoc
JIUTIAJIOB B TIPOIIECCE MHIIEBAPEHUSL.
Pacnan KUpHBIX KUCIIOT, )KUPOB,
CTEPOUIOB, TITUKO- U
¢dochomunuaos. [Tyt cuaTe3a
OCHOBHBIX KJIACCOB JIUTHOB.
buonornueckoe okucieHue.
Tl'opmonbl. MexaHu3M JeicTBUS

TOPMOHOB.

6. | BoxHueiii 1 MuHEpabHBII OOMEH. 3 2 4 Konrposbhas padbota
VYpoBHHM 0OOMEHa BEILIECTB. nabop. Ortuer o nabopaTropHoOH
KirroueBble MeTaOOIUTEI. 3aHaTHe pabore
B3anmocBs3b u peryisnus oOMeHa (TIIT)

BelecTB. Jlokanu3amus
MeTabOIMYECKUX ITyTel B OCHOBHBIX
KOMITaPTMEHTaX KJIETOK DYKapuoT, B
OTJIENBHBIX OPTaHaX U TKaHIX
yeJoBeKa.

Hroro: 12 12 OK3aMeH

4.2. PazBepHyTO€ ONMUCAHME CO/IeP:KAHNS TUCHUIJIMHBI O pa3aejaM (TeMaMm)

Pa3znen 1. Ilpenmer Omoxumum, €€ MECTO B CHCTEME €CTECTBEHHBIX HayK. (Crarmueckas,
IuHamMu4deckass W QyHKIHOHanbHass Ouoxumusa. OOmas OuWOXHMMHS, €€ TpeaMeT U 3aJadu.
XapakTepucTuka pa3feioB OWOXMMHUYECKOW HAyKd: OWOXMMHH JKMBOTHBIX, PACTCHHH U
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MHUKPOOPIaHU3MOB, MEIULUHCKOW M BETEpPUHApPHOM OMOXMMHUM, TEXHHYECKOH OuoXumuu,
CPaBHHUTEIHHOW OMOXUMHH, KBAaHTOBOH OWOXMMHHU, OMOXMMUYECKOW TEHETHKH, MOJICKYIISIPHON
OMOJIOTHH | JIp.

Ob6mee nmousTue 06 0OMEHE BEIIECTB U 3HEpruu B opranusme. CoBpeMeHHbIE MPEICTaBICHUS O
CYLIHOCTH KHM3HHM. XapaKTepPUCTHUKA CYIIHOCTU SBJICHUSA JKU3HU C TMO3ULHUHM MOJIEKYJISPHOM
OMoNIOTHH, KBAaHTOBOW OMOXMMHUH, KHOEPHETHKH, TEPMOJWHAMHKH, T'€HETUKHM M T.I. JKU3HB Kak
6uonornyeckas (opma IBuxKeHUs Marepud. OOMEH BELIECTB U SHEPIUU - HEOThEMIIEMOE CBOICTBO
YKHUBOTO.

OOMeH BelecTB Kak 3aKOHOMEPHBIH, CaMOCOBEPILAIOLINNICS MPOLEcC IPEBPALLCHHUs] MaTEpUU B
KHUBBIX Telax. AHAOOIM3M U KaTaboIM3M.

MacmTabsl oOMeHa BemecTB Ha 3emuie. buocdhepa m e€ reoxmmuyeckas poJib. PaboThbI
A.A.Bepnasnckoro.

OHepreTuka oOMeHa BeIIEeCTB. MakKpOIpruuyecKkue COEAMHEHUS U MaKpOIPTUYEeCKHUE CBS3H.
Paznuuus B noHsATHsIX "sHEprus cBs3u" U "Makpospruueckas cBsa3p'. Baxknelue npeactaBuTenu
MaKpOIPrMYECKUX COETUHEHUH: IIoK0o30-1-pocdar, ATD, caxapos3a, aueTHI-KO3H3UM A U Jp.
Oco0ast ponp aromoB P u S B oOpazoBanum Makpospruueckux cBszeil. AT® kak akkymymsTop,
TpaHchopMaToOp U NPOBOAHUK SHEPIHHU B IPOLIECCE €€ 3aIacaHusl U pacXoJI0BaHUs B OpraHU3Me.

Paznen 2. OOMeH GelKOB M HYKJIEMHOBBIX KHCJIOT Kak siIpo KieTouyHoro merabonmusma. [lytu
pacriaga GenkoB. ['naposns Oenkos, GpepMeHThI, 00eceynBaroIue THAPOIN3 OENKOB 10 MENTUI0B U
AMUHOKHCIIOT.

[TpeBpamienust aMHUHOKUCIOT (peakuuu 1o amuHorpynne). [IpeBparieHuss aMHHOKHCIOT
(peakunu mo kapOokcwibHON rpymnme). IlpeBpamenuss amMuHOKuCIOT (peakuuu o R-rpymme).
Koneunsle npoaykThl pacnajga aMUHOKHCIOT. OpHUTHHOBBIM LMKI. [lepBUuYHBIE M BTOPUYHBIE
AMHHOKHUCIIOTH. 3aMEHHMbIE M HE3aMEHUMbBIE AMHHOKUCIOTHL. [IpOM3BOJACTBO CHHTETHYECKUX
amuHokucnoT B Poccun. Ilpobnema ¢ukcanuu mosekynspHoro asora. IIpoGnema McKyccTBEHHOU
1007011178

[Tyty 1 MexaHuU3Mbl MPUPOJHOIO CHHTEe3a OenkoB. MarpuuHas Teopusi OMocuHTe3a OEJIKOB.
Koz GenkoBoro cuHTe3a: UCTOPHS €r0 OTKPBITUS U COBPEMEHHBIE NpeACTaBleHUs. beccMbIcieHHbIe
KOJIOHBI M UX 3HadeHus. OO01iye npecTaBlIeHusl O HEMaTPUYHBIX MEXaHU3MaxX OMOCUHTE3a OENTKOB.

Paznen 3.00meH HyKIIeMHOBBIX KUCIOT. [lyTn pacnana, ¢pepMeHTsI, 0O0ecTieunBarone pacray
HOJMHYKJIEOTHIOB. BUOCHHTE3 MypHHOBBIX M MHUPUMHIMHOBBIX HYKJICOTHIOB. MaTpUUHBI CHHTE3
JAHK u PHK.

Paznend4. VYrneBogsl u ux oOmeH. Pacman yrimeBomoB (ruaponus u - (ocdoponus).
[TpeBpamennss MoHocaxapuaoB. Ilytm pacmaga TH0K030-6-bocdara (IUXOTOMHYECKHHA U
anoroMuyeckuit). OOMEeH NMUPOBUHOIPAJHOM KHUCIOTHI (TJIMKOIM3, OposkeHue, AbixaHue). OOmias
CXeMa pacraja yriieBOJOB.

buocunTes yriaeBojoB. MexaHHM3M TEpBUYHOTO OHMOCHHTE3a YIJIEBOJIOB B Ipoliecce
(doTOCHHTE3a U XEMOCHHTE3A.

[TpeBpariieHust yriaeBoA0B B MPOLIECCE MUIIEBAPEHMUS.

Pa3nen 5. Jlunuae! v ux odmeH. Pacnan xupoB u xupHbIX kucioT. Pacnan crepounnon. Pacnan
CJIO’KHBIX JINTTHJIOB.

CuHTE3 )XUPOB U BBICIIUX KHUPHBIX KHCIOT. CuHTE3 cTeponnoB. Cunte3 pocdomumnuaos.

buonornueckoe oxucnenue. Omnpenenenue moHaAtus "Ouosormueckoe oxucieHue". Mcropus
pa3BUTHS TPEACTABIEHUN O OHOJOTMYECKOM OKHMCICHUHM: TEOpUS aKTUBHPOBAaHUS KHUCIOpOAA
K.Illen6aitna, mnepexucHas Tteopuss A.H.baxa, paGorei B.M.[lamnaauna, B.A.Durensrapara,
COBpPEMEHHBIE MPEICTAaBICHHS O OMOJIOTHYECKOM OKHCIICHUH.

Knaccugukarus npoieccoB 6MOJI0rMYECKOro OKUCIeHHs. [IBa TUIIa OKCUAOPEIYKTa3 B KIIETKE:
a) o0ecreynBaINX JETHIPUPOBAHNE CYOCTPATOB M Mepeady aTOMOB BOJOPOJIa U AJIEKTPOHOB Ha
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KUCJIOPOA M ApPYrHe aKkIenTopsl, 0) KaTaIM3UPYIOUIMX PEAKIMU HENOCPEICTBEHHOTO BKIIIOYECHHUS B
cyOcTpar kuciaopoaa (OKCUTeHas3bl U THIPOKCUIIA3HI).

ConpsixeHue O6uonoruyeckoro okucieHus ¢ ¢ocpopunrpopanueM. OCOOEHHOCTH CTPOECHHUS
JBIXaTEJIIbHOM LENKM y MPOKapuoT U dykapuoT. COBpEeMEHHbIE NPEJCTABIECHHUS O KOMIIOHEHTax
JIbIXaTEIbHOMN e MUTOXOHJIPUH.

buonoruueckoe okuciIeHUE B IPOLECCE IBOJIIOLIMU KUBBIX OPraHU3MOB.

Paznen 6. ['opmonsl. Onpenenenue, KinaccupuKaiysi, ICTOUHUKH, POJIb TOPMOHOB B OOMEHE
BemiecTB. CTepouHbIe TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPAINON): CTPYKTYpa U PYHKIUH.
MexaHu3M JIeficTBUS CTEPOUTHBIX TOPMOHOB.

[TenTuaHbIe TOPMOHBI (OKCUTOLIMH, Ba30NIPECCHH, HHCYIUH): CTpoeHHE U PpyHKIMH. MexaHu3m
JeMCcTBUS NENTUAHBIX TOPMOHOB.

[Tpoune ropMoOHBI (aApeHaINH, TOPMOHBI HIIUTOBUIHON JKee3bl: TUPOKCUH U TPUHOATUPOHUH,
npocraryiaianiel). HeliporopMmons!: sHa0puHbl u 3HKeanuusl. [IpyMeHeHre ropMOHOB.

Pa3nes /. Boaublii 1 MuHepaabHbli 00OMeEH

Copnepxanue W pacrpelielieHue Bojbl B opraHu3me u kierke. CocTosiHME BOJbl B TKaHSX.
Perynsauus BonHoro ooOMeHa.

VYuacTe MHUHEpaJbHBIX BELIECTB B (DOPMUPOBAHMM TPETUYHON M YETBEPTUUHON CTPYKTYp
6uonomiMepoB. depMeHTHI-MeTaIonpoTenHsl. Monsl merammos (Mg?*, Mn?*, Zn?*, Ca®"), ux poxs
B BO3HUKHOBEHHUU (DEpPMEHT-CYOCTPAaTHBIX KOMILIEKCOB. MUHepalbHble COCIUHEHHUS U HUX DPOJIb B
oOMeHe OEeTTKOB, HYKJIEMHOBBIX KUCIIOT, YIIIEBOIOB H JIUIUOB.

OOMeH MHUHepalIbHBIX BelllecTB. bHOHeopraHuueckas XUMus, ee MpoOJieMbl U NEPCHEKTHBBI
pa3BUTHUSL.

Paznen 8. B3aumocss3b 1 perynsnus oOMeHa BellecTB

OOme MoJIoKEHUsI O B3aUMOCBSI3M OOMEHa BEIIECTB B OpraHm3Me. BzanmmMocBs3p oOMeHa
HYKJICMHOBBIX KUCIJIOT U O€JIKOB.

B3aumocBs3bp 00MeHa HYKJIEMHOBBIX KUCJIOT U YTJIEBOJIOB.

B3anMocBs3p 0OMeHa HYKJICMHOBBIX KHCIIOT U JIUITH/IOB.

B3aumocBs3p OenkoBoro M yrieBogHoro oOMeHa. Posib mHpOBHHOrpagHOW KHUCIOTH B
OCYILECTBIIEHUH Tepexo/a OT YIiIeBoAOB K OeikaMm M oOpaTHO. B3zaumocBs3b oOMeHa OenKoB U
JUIHU/IOB.

B3anMocBs3p 0OMeHa YIJIeBOJIOB M JIMIUAOB, poib aneTwi-KoA B stom mporecce. O6MeH
BEIIECTB KaK €MHOE 1IEJI0e.

VYpOBHU pErymisluu KU3HEHHBIX MPOLECCOB B JKUBOW MpHUpoOJie: MEeTaOOIUTHBIM, ONEpOHHBIMH,
KJIETOYHBIW, OPTAaHU3MEHHBIN, TONYJISAIIMOHHBIN.

5. O6pa3zoBarejibHbIe TEXHOJOTHHI

[lpu peanuzanuu JUCUMIUIMHBL «JlMHaMuYeckas OHOXMMHS» MCIIOJB3YIOTCS — CIEAYIOIue
00pa3zoBaTebHbIC TEXHOIOTHUH !

- TpymnmoBas padora;

-T€XHOJIOTHS TIPOOIEMHOTO 00yUEHMS,

-T€XHOJIOTUS Y4eOHON TUCKYCCUU;

-aKTUBHBIE METOIBI W (HOPMBI OOYdYEHHS, pealM3yeMble B XOJ€ BBITIOJIHEHHUS J1a00OpaTOpHOTO
MPAKTUKyMa.

[lepeueHp  WHQPOPMANMOHHBIX  TEXHOJOTHH,  HCIOJB3YeMBIX  TPH  OCYIICCTBICHUHU
00pa30BaTeNLHOTO TMpoLEecca M0 AUCHUIUIMHE: TEXHOJOTHMH CMEIIAHHOTO 00ydeHusl (UTeHHe JIEKUIUi C
UCIIOJIb30BAHUEM MYJIbTHMEANNHHBIX Tpe3eHTanui; wucnonb3oBanne DUOC «Moii yHUBEpCHTETY);
WHTEPaKTUBHbIE WH(OPMAIMOHHBIE TEXHOJOTHU (Ui MOATOTOBKM K JIAOOPATOPHBIM M KOHTPOJBHBIM
pabotam oOydarommecs mnonb3ytorcs OBC  "YHuBepcuterckas OuOimoTeka OHIAMH", a Takxke
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CIIpaBOYHBIMHU I/IH(l)OpMaI_II/IOHHI)IMI/I CHUCTCMaMU.

6. YueOHO-MeTOoAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOH PadoThl 00y4aKOIIMXCS

CamocTtosTenpHas paboTa OOyYarOIIMXCs HAmpaBieHa Ha YIUIYOJEHHOE CaMOCTOSTEIIbHOE
U3YYEHHE OTJIENbHBIX pa3JielioB U TeM padoueil mporpammel. CamocTodTenbHas paboTa 00yJaronmxcs
MPOXOTUT B JOpME M3yUEHUSI TCOPETHUECKOTO Marepuaia (JICKIHi, peKOMEHIOBAaHHOW JIUTEPaTyphl, B
TOM YHCJIE M CaMOCTOSATEIHLHOIO IIOMCKAa MaTepuajioB B rio0anbHOM cetH, Bkmwouas ObC). K
CaMOCTOSITENILHON PaboTe OTHOCHUTCS TAK)KE MOATOTOBKA K MPAKTHUYECKUM 3aHITHIM C HCIIOJIb30BAaHHEM
METOJIMYECKUX YyKa3zaHuil, pacnonoxkeHHbix B OHMOC «Moil yHUBEpCUTET», a TaKXKe Ha caiTe
OubmmoTeku Nsl'Y (anexTpoHHas Ooubnmoreka):
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info

7. XapaKkTepUCTHKA OLEHOYHBIX CPEICTB /IS TeKYylLlero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHON aTTeCTAUUHN 00YYAIOLIUXCS N0 TUCHHUIIIMHE

Texyiuit KOHTPOJIb KayecTBa 3HAHUHM MO AMCLUUIUIMHE 3alUIaHUPOBaH B (popme 3 MHCbMEHHBIX
KOHTPOJBHBIX paboT u 3 maboparopHbix padot. [1o kaxknoit maboparopHoil paboTe ohopmIIIETCsS OTYET.
3a KaXIyI0 KOHTPOJIBHYIO padoTy 00yYaromuiics moixy4aeT MakCUMaibHO 5 0aioB.

Jlonmyck K 9K3aMeHy M 3a4eT IMOJy4YaroT CTYACHTHI, HAIMCABIINE BCE KOHTPOJIBHBIE PAOOTHI HE
MeHee, yeM Ha 3 OaJia, BBIMOJIHHUBIIKE BCe JIabopaTOpHbIE pabOTHI U CIABIIIUE BCE OTYETHI.

DK3aMeH MPOBOJUTCS B YCTHOH (opme. DK3aMECHAMOHHBIA OMJIET BKIIOYACT 2 TCOPETHUECKUX
BOIPOCa M MPAKTHUECKOE 3aJaHue, MOCBALICHHOE OMPEACNICHUIO 3apsAaa MOJIEKYJbl OJIUTOMNENTHAA B
pasHBIX Cpefax, WM XapaKTepa M3MEHEHHUs CTaOWIBHOCTH MOJIEKYJBl MENTHIA NPU W3MEHEHHH €ro
MEPBUYHOM CTPYKTYPBI, JINOO U300paKEHUIO CTPYKTYPHI (PparMeHTa MOJIEKyJbl HyKIEHHOBOM KHCIOTHI.

OneHka «OTIMYHO» 32 SK3aMEHAIIMOHHBIA OTBET CTaBUTCA B Cllydae, KOT/Ia OOydYaroUIuiics
MPAaBWJIBHO OTBETHJI HA TEOPETUYECKHE BOIPOCHI W MPABUIHHO BBIMOJHUI MPAKTHYECKOE 3a/laHue
(momycTHB He O0JIee IBYX HETOYHOCTEN).

OrneHka «XOpOIIO» 3a SK3aMEHAIIMOHHBIM OTBET CTaBUTCS B Cilydae, KOrja OOydarolluiics B
IIEJIOM MTPABHIILHO OTBETHII HA TEOPETHUYECKUE BOMPOCHI M MTPABHIILHO BBITOJHIII IPAKTHYECKOE 3aaHNE
(tomycTuB He Oojee Tpex-MATH HETOYHOCTEH, OO OIHY CYIIECTBEHHYIO OMIMOKY M He Ooyiee IBYX
HETOYHOCTEN ).

OneHka «yJOBIETBOPUTENBHO» 3a HK3aMEHAIIMOHHBIM OTBET CTAaBUTCA B Cllydae, KOraa
00yJaromuicsl OTBETHJI Ha TEOPETUYECKHE BOMPOCHI M BBHIMOJHWI MPAKTHYECKOE 3aJaHHe, JOITYCTHB
JIBE-TPH CYLIECTBEHHbIE OLIMOKH MM IIECTh-BOCEMb HETOYHOCTEH.

OneHka «HEYIOBIETBOPHUTEIBHO» 3a DK3aMEHALMOHHBIA OTBET CTABUTCS B Cilydae, KOrua
o0yyaroImuiicss OTBETHJI Ha TEOPETUYECKHE BOMPOCHI U BBIMOJHWI MPAKTUYECKOE 3a/1aHue, JOMYCTUB
YeThIpe U 00Jiee CYIEeCTBEHHBIX OMMUOKH WK 0oJiee IEBSTH HETOUHOCTEH.

8. YueOHO-MeTOqMYEeCKOEe M MH(POPMALIMOHHOE 00ecnieyeHne TUCHHIIUHBI

OcHoBHas nuTeparypa:
1. Kycrosa T.II., KoueroBa JI.b. IIpaktukym no 6uonoruueckoil xumuu. ¥Y4yeOHoe nocodbue. MIBaHoBo:
W3n-so UBlY, 2-¢ wusa., wucnp. u pom., 2010; 3-e wu3n., wumcop. u gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. buonornueckas xumus : yueOHuk / A.Jl. TaranoBuu, 3.U. Onenkwmii, H.IO. Konepanona,
B.B. JleneBuu. - Munck : Bemmiimas mkoaa, 2013. - 672 c. - ISBN 978-985-06-2321-8 ; To xe
[Dnextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=235731.
3. Hlampaes, A.B. buoxumus : yuebHoe nocodue / A.B. llampaeB ; MunucrepctBo o0pa3oBaHus U
Hayku Poccuiickoii ®enepanmu, PenepansbHOe TOCYAApCTBEHHOE OO/DKETHOE 00pa30BaTesbHOE
YUpEXKJIEHHE BBICIIEr0 MpodeccHoHanbHOro obOpazoBaHus «OpeHOyprckuil  rocyaapcTBEHHBIH



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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yHuBepcute». - OpenOypr : OI'Y, 2014. - 186 c. : wun., cxem. - bubmmorp.: ¢ 167. ; To xe
[DnexTponnsrii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=270262.

4. bapeiieBa, E. [IpakTudeckue ocHOBBI Onoxumuu : yaeOHoe mocobue / E. Bapseimesa, O. bapanosa,
T.TamOypr ; MunucrepctBo oOpa3oBaHusi M Hayku Poccuiickoii @Penepanuu, PenepanbHOe
rocy/IapcTBEHHOE OIO/PKeTHOE 00pa3oBaTelbHOE  YUYPEKICHHE BBICHIETO  MPOQPECCHOHAIBHOIO
obpa3zoBanus «OpeHOYPrckuii rocyAapCTBEHHBIN YHUBEpcUTeT. - Opendypr : OI'Y, 2011. - 217 c. ; To
xe [DaexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259197.

5. bapeiieBa, E. Teoperudeckue ocHOBBI Onoxumuu : yueOHoe mocobue / E. bapeimesa, O. bapanosa,
T.FamOypr ; MunucrepctBo oOpa3zoBanuss W Hayku Poccuiickoit ®eneparnuu, ['ocymapcTBeHHOE
oOpa3oBaTellbHOE  YYpeXACHHE BbICIHIEro mpodeccuoHabHOTO  oOpazoBanus  «OpeHOyprekuit
roCyJapCTBEHHBIN yHUBEpcUTET». - Openoypr : OI'Y, 2011. - 360 c. ; To xe [DnexTponHslii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259198.

6. Kyctoa, Tarbsina IlerpoBna. [Ipaktukym mo Ouonormyeckoil xumuu : yueOHoe mocobue / T. IL
Kycroga, JI. b. Kouerosa ; BaH. roc. yu-t .— MBanoso : UBl'Y, 2014 .— 107 ¢ .— Ileuarnas Bepcus
AIIEKTPOHHOTO MU3/IaHUS.

7. KyctoBa, Tarpsina IlerpoBHa. OcHOBBI Ononorndeckoit xumuu : yuyebnoe nmocobdue / T. I1. Kycrosa ;
WBan. roc. yH-T .— MBanoBo : UBI'Y, 2011 .— 185 c. [leuaTHas Bepcust 3€KTPOHHOTO U3/IaHUA.

JlononHuTtenpHas IUTEpaTypa:

1. I'pumenkoBa, T.H. Hyknennossie kucnotsl: yuedHoe mocodue / T.H. ['pumenkosa, T.B. Uyiikosa,
E.A. lllep6akoBa. - KemepoBo: KemepoBckuii rocynapcrsennbiii yuusepcuter, 2009. - 90 c. - ISBN
978-5-8353-0903-0; To xKe [DnexkTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=232492.

2. Kosanenko, JI.B. buoxumudeckue OCHOBBI XMMHUHM OMOJIOTMUECKHM AKTHUBHBIX BEIIECTB : y4eOHOE
noco6ue / JI.B. KoBanenko. - 2-e uza. (31.). - M. : BUHOM. Jlabopatopus 3nanmii, 2012. - 229 c. -
(YueOnuk ans Beicmiedd mkobl). - ISBN 978-5-9963-1100-2 ; To xe [DnexTponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=221974.

Pecypcbl nH(OpMaIIMOHHO-TENEKOMMYHUKAIIMOHHOH ceTH «IHTepHET»:
1. Cucrema »5IeKTpOHHOW TOIIEPKKHM 0OpazoBarelbHOrO Tmporecca «MoW  yHHUBEPCUTET
https://uni.ivanovo.ac.ru
2. Bectauk MockoBckoro YauBepcureta. Cepust 2. Xumus / mog pen. B.B. Jlyaun - M. : MockoBckwHi
['ocynapcrBennslii YHuBepcurtet, 2013. - T. 54, Ne 2. - 60 c. - ISSN 0201-7385; 0579-9384 ; To xe
[Onekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=143887.
3. Bectauk Mockosckoro YHuepcuteta. Cepus 16. buonorus / nox pea. M.II. Kupnuunukos - M. :
Mockosckuii 'ocynapctBennsiii YauBepcuret, 2010. - Ne 4. - 117 c. - ISSN 0201-7385; 0137-0952 ; To
xe [dnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=223698.

ITpodeccuonanbHbie 6a3bl JTaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcuterckas Oubanoreka oHnaitay Www.biblioclub.ru

DnexTponnas oubmmorexa MBI'Y _http://lib.ivanovo.ac.ru

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

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office, uarepuer-6paysep Yandex Browser.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CHUTIIHHBI

VY4eOHble ayIUTOPUU:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUMA C KOMILJIEKTOM CHEIMaTM3HpPOBAHHOM Yy4eOHOMH
MeOenM W TEXHUYECKHMH CpEICTBAMH OOYYCHHs, CIYXKAIUMH JUIsI TPEIOCTABICHUS y4eOHOM
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nHpopMaIuu OOJIBIIION ayAUTOPHUH;

- Uil TPOBEJEHUS 3aHATUM CEMUHAPCKOIO THUIMA, KOHCYJIbTAlMM, TEKYIIEro KOHTPOJsS U
MIPOMEKYTOUYHOM aTTeCTAllMU C KOMIUIEKTOM CIEIHATM3UPOBAHHON yuyeOHOU MeOeln U TeXHUYECKUMU
CpeAcTBaMu O0YYEHHS;

Jlaboparopus, ocHalleHHas JIabopaTOPHBIM 000PYAOBaHHUEM, KOMIUIEKTOM CHEIUAIU3HUPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAMH 00Yy4EHUSI.

[Tomemenue mJis cCaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaU3UpPOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBHIO MOAKIIOUEHHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMoHCTpanmoHHOE 00OpYJOBaHUE W Y4EOHO-HATISAAHBIE MOCOOWS U 3aHATUNA JICKIIMOHHOTO
TUMa, OOECHEeYMBAIOIINE TEMaTHYECKHE WIUTIOCTPALlMU: JEMOHCTPAIMOHHOE 000pyJIOBaHHE (MOJEIH,
MaKeThl); 3JICKTPOHHBIEC T0COOHs (MPE3ECHTAIINH), TIEYaTHBIE MOCOOUs (TaOMIBI, UIAKATHI, CXEMBI).
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ABTOp padoyeidi mnporpaMMbl JUCHMIUIMHBI:  Jgupektop HMHcTUTyTa  MaTeMaTHKH,
WH(OPMAIIMOHHBIX TEXHOJOTHUH M €CTeCTBEHHBIX HayK, 3aBeayromas kadempoi (yHIaMEeHTAIBHONH U
MPUKIIATHOW XUMUH, 1.X.H., mpod. Kycrosa T.II.

[IporpamMmma paccMOTpeHa ¥ YTBEpXKACHA Ha 3acemaHud Kadenapbl QyHIAMEHTAIBHOU U
npukinaaHor xumuu 31 aBrycra 2021 r., mpotokosn Ne 1.

[Tporpamma oOHOBIIEHA

MPOTOKOI 3acenanus kapeapet Neor " " 20 r.
CornacoBaHo:

PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)




