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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

Ilenpto  ocBoeHMs]  AUCHMIUIMHBL  «J[MHamMu4yeckas  OMOXMMUS»  ABISETCA  U3Yy4EHHUE
3aKOHOMEPHOCTEH XMMHYECKMX IPEBPALECHUN, NMPOTEKAIOIINUX B JKMBBIX OPraHM3Max B IIpolLecce HX
AKHU3HEIEATEIILHOCTH Ul MTOATOTOBKM MAarucTpoB Ul XUMHYECKOro oOpa30BaHMs, XUMHUYECKUX HayK,
XUMHUYECKON OTPACIH MPOMBIIUICHHOCTH U Cepbl HAYKOEMKUX TEXHOJIOTHH, a TaKkKe OCYIIECTBICHUE
IPAaKTUYECKON IMOATOTOBKM OOYYaroIIMXCsl MOCPEICTBOM BBIIOJHEHUS OIpPEICIICHHBIX BUIOB paboT,
CBSI3aHHBIX ¢ Oynymed mnpodeccuoHaNbHOW AEATENIbHOCTEI0O M HAIpPaBICHHBIX Ha (OPMHUPOBAHUE,
3aKperieHHe, Pa3BUTHE NPAKTUYECKUX HABBIKOB M KOMIIETEHUMH IO Hpoduiro o0pa3oBaTelbHON
IIPOrpaMMBI.

2. MecTo mucuuiiimHbl B cTpykType OIl

Hucturnnuna "JlnHamudeckas OMOXUMUSA" OTHOCHUTCS K OOs3aTEIIBHOW 4YacTH 00pa3oBaTEIbHOM
mporpaMmbl U OasWpyeTcss Ha pe3yibTarax M3Y4eHHS JUCHHUIUIMH: "XHWMHYECKHE OCHOBBI
Oumosormueckux  mporeccoB"  (OakamaBpuar), "['eTEPOLMKIMYECKHE W  IOJIMAPOMATHYCCKHE
opranuueckue coenquHenus" (1 cemectp).

Jl1s ocBOCHUS JaHHOW JUCHMILTUHBI 00YyUaOIIUICS TOJKEH:

3HaTh:
® CTPYKTYpPY OCHOBHBIX KJIaCCOB IIPUPOJIHBIX OPIraHUYECKUX COCIUHEHUN;
® B3aMMOCBA3b MEXAY CTPOCHHEM OPIaHMYECKUX COCIUHEHUN U UX XUMUUYECKHUMH CBOMCTBAMU;
e OHOJIOTHYECKYIO POJIh BAXKHEUIITNX MTPUPOTHBIX COSTUHEHUI: O0eIKOB/(hepPMEHTOB, HYKJICHHOBBIX
KHCJIOT, YTJIEBOJIOB U JIUITUIOB;
® OCHOBBI PHEPIrE€TUKN XUMHUUYECKUX PEAKIIUH;

YmeTs:

® TPUMEHATH OOIME MPEACTaBICHHs] 00 SHEPreTHKE W HAMpPABICHHOCTH XUMHUYECKUX pEakUuui is

pelieHus yueOHbIX 3a/1a4;

L] HpOBOI[I/ITB aHaJIN3 XUMHUYCCKUX CBOI>'ICTB Ha OCHOBC 3HAHUA CTPYKTypI)I OpFaHI/I‘IGCKI/IX MOJ'IGKYJ'I.
BraneTs:

® HaBBIKAMH BBHINIOJIHEHUS JJAOOPATOPHOIO IKCIIEPUMEHTA 110 OPraHMYECKOH XUMHUHU U OMOXUMUM;
® HaBBIKAMH CTATHCTUYECKOI 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTA.

OcBoeHHe JaHHOW NUCIUIUIMHBI KaK MpeAecTBYIOIeH He0OOX0AUMO Il YCIIEITHOTO MPOXO0KACHUS
IIPOU3BOJACTBEHHON MPAKTUKHA, NPEAJUILIOMHOM M  NPOU3BOJACTBEHHOM IPAKTUKH, HAYYHO-
UCCIIEI0BATEIbCKON PAOOTHI.

3. IlllanupyemMble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHMHU TUCHMITIMHBI (POPMUPYIOTCS CIIEAYIOIIME KOMIIETeHIIMU B cooTBeTcTBUU ¢ PT'OC
BO 1o nanHOMYy HampaBJIEHHUIO MMOJTOTOBKH:

0) obmenpodeccuonanpabie (OIIK):

CIIOCOOEH  BBIMOJIHATH  KOMIUIEKCHBIE  OKCHEPHUMEHTAIbHbIE M  PacyeTHO-TEOPETUUYECKUE
UCCIIEIOBaHUs B M30paHHO OO0JIACTM XMMHMM MM CMEXHBIX HayK C HMCIIOJIb30BAaHHEM COBPEMEHHBIX
pruOOPOB, MPOrPAMMHOTO ObecieueHus 1 6a3 TaHHBIX MpodeccruoHanbHoro HazHauenus (OITK-1)

CHOCOOEH aHAIM3MPOBATh, MHTEPIPETUPOBATh U 0000IIATh PE3yNbTaThl IKCIEPUMEHTAIBHBIX U
PacYeTHO-TEOPETUUECKUX pabOT B M30paHHOMN 001acTH XUMUH WK cMeXHBIX Hayk (OITK-2)

B) npodeccronanpabie (I1K):

CIOCOOEH BBISABIISTH aKTyallbHbIE HayuHble MPOOJIEMbl B XMMHH, B TOM YHCJE€ HaXOJfIIMecs Ha
CTBIKE Pa3IMYHBIX 00JIACTEH HayK U pa3padaThiBaTh MoaX0.bl K X pemenuto (IT1K-3).
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3.2. Hepeqeﬂb IVIAHUPYEMBIX PpPeE3yJabTaTOB oﬁyqe}mﬂ nmo AUCHHUIIJIMHE, COOTHECCHHbIX C

(hopMHpyeMbIMH KOMIIETEHIIUSIMU

B pe3ynbrare ocBOSHUS TUCIUTIIMHBI 00 yJAIONTUICS TOJDKEH:

3HaTh:
XUMHUYECKHE OCHOBBI OOMEHHBIX MPOIIECCOB, MPOTEKAIINUX B KUBOW MPHUPOJIE C YyIaCTHEM OCIKOB,
HYKJICHHOBBIX KUCIIOT, oucaxapuaoB u aunuaos (OITK-3, ITK-3);
OCHOBHBIC TIPUHIIMITBI B3aUMOCBSI3H M PETYJSIIMU OOMEHA BEIIeCTB B *KUBBIX opranuszmax (OITK-3,
I1K-3);
OCHOBBI BOJJHOT'O U MHHEpaabHOro oomena (OITK-3);
COBpPEMEHHBbIE TEOpPUH OHOJIOrMYECKOTO OKHUCIEHUS, OCOOEHHOCTH CTPYKTYPHl MOCPEIHUKOB
OKHCJTUTEIILHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B skuBoM mpupose (OITK-3);
JIOKQIM3AIHMI0 METaOOJIMYECKUX TyTEeH B OPraHOWIAX KIETOK JYKApUOT, a TAKKE B OTICIHHBIX
opraHax u TKaHsx opranu3ma denoneka (OITK-3);
0COOCHHOCTH CTPYKTYPBI M MEXaHU3M AencTBust TopMoHOB (OITK-3);
OCHOBHBI€ 3Tallbl Pa3BUTHsI OMOJIOTMYECKON XUMHUU KaK CaMOCTOSITENIbHON XUMUYECKOU TUCIUTIITUHBI
(OIIK-3);
OCHOBHbBIE 3aKOHOMEPHOCTH Pa3BUTHsI coBpeMeHHOM ornoxumuu (OITK-1);
byHIaMEeHTaTbHBIC XMMHUYECKHE OHATHS B 00JacTH quHamudeckoil onoxumun (OITK-3);

YMeTs:
MPUMCHSTHh 3HaHWE OCHOBHBIX (DM3MUYSCKUX U XUMHUYECKHX 3aKOHOB MPH OOBSCHEHUH MEXaHH3MOB
xusHenestensHoctu (OIMK-3);
BOCIIPOM3BOANTh XHMHUYECKHE peaklMH, JIeXalde B OCHOBe OOMeHa OHOMOIUMEpPOB U
COCTaBJSIIONIMX X MoHOMepoB (OITK-1);
NPUMEHSTh 3HAHUS 3aKOHOMEPHOCTEH XWUMHYECKHX IMPOIECCOB B KHUBOW MNPUPOJAEC B
npodeccronanproii aestenbroctu (IK-3);
HNmeTts onbIT:

NPUMECHEHHUS METOJMK KAa4eCTBEHHOTO W KOJMYECTBEHHOTO aHalli3a OCHOBHBIX IIPOJYKTOB
Metabonu3ma xuBbix oprann3Mos (OITK-1);

paboThl Ha cepuitHOM OO0OpYJOBAHUH, MCIOJIB3YEMOM B IMpPAKTHKE aHaIM3a NMPHUPOJIHBIX OOBEKTOB
(OIIK-1).

4. O0beM U coiepKaHue TN CHUTITHHBI

O0BbeM AUCIMITIMHBI COCTABISIET 4 3aueTHBIX equHull (144 akageMUIecKuX 4acoB), B T.4.
npaktudeckas noarotoska (I1I1) — 12 akamemudecknx 4acoB B 04HOM (opme.

4.1. Conep:kanue AUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H

TPYAOEMKOCTLIO 3aHATHH JICKIIUOHHO-CEMUHAPCKOI0 THUIIA

OO0beM MHOM KOHTaKTHOU pa6OTBI U CaMOCTOSTEIIbHOM pa6OTBI 06yan0Lueroc51 o AUCHUIIIIMHE

yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHOM MPOTPAMMEI.

Ne Buael 3ansaTuii, ux DOpMBI TEKYILIETO
/n Paznensr (TeMbi) = 00BeM KOHTPOJI YCIIEBAEMOCTH
U CIIATIINHBI 3
é E— F— MDOpPMBI TPOMEKYTOUHOM
JIEKIIMOH- CEMHUHap- aTTeCTannu
HOT'O THUIIa CKOTI'O TUIIa
1. | [Ipeamer TuHAMHUYECKON OMOXHMMUH, 3 2 DKCIpecc-ompoc

€e MECTO B CHCTEME ECTECTBCHHBIX
Hayk. OOmiee monsTue 006 oOMeHe
BCIICCTB MW DOHEPruM B OpPraHU3MeE.
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OOMEH BeIIeCTB KaK 3aKOHOMEPHBI,
CaMOCOBEPIIAIONIHIACS mporiecc
NpeBpaIllCHUsT MaTepull B IKUBBIX
Tenax. AHA0OJIM3M M KaTaboJIU3M.
DHepreTrka 0OMeHa BEIIECTB.

2. | OOMeH OeNKOB KaK sSApO KICTOYHOI'O 3 2 4 Otuer 10 1a00paTOPHOI
MeTabonu3ma. [IpeBpaienus 6enkos nabop. pabote
B TMpolecce mnuiieBapenus. Ilytu 3anHsTHe
pacmaga OeKOB. [IpeBpamenmst (I1IT)

aMUHOKHUCIOT. [lyTn u MexaHWU3MbI
MPUPOAHOTO CUHTE3a OENKOB.

3. | OOMeH HyKJIenHOBBIX KUCTOT. [TyTn 3 2 Konrtponbnas pabora
pacmazna, pepMeHTHl,
o0ecreunBaroIe pacay
MOJMHYKIIEOTUI0B. brocunTtes
MYPUHOBBIX Y MUPUMHUAUHOBBIX
HYKJICOTHJIOB. MaTpHUYHBIA CUHTE3

JAHK u PHK.

4. | ObmeH yrneBogoB. [IpeBpamenus 3 2 4 Konrtponbhas pabora
YIJIEBOZOB B IpoLecce nabop. Otuer 1o 1abopaTopHOH
nunieBapeHus. Pacman yrieBoios. 3aHsATHE pabore
[peBpaienns MOHOCAXapHU/IOB. (TIIT)

OOMeH MTUPOBUHOTPATHON KUCIOTHI
B XOJIe aHaYPOOHOTO U a3POOHOTO
pacnazna yrieBonoB. I mukonns u
rimkorenonms. Luka Kpedea. Ci,Cs,
C; u C4-miyTH CHHTE3a YTJICBOJIOB.

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

TOPMOHOB.

6. | BoxHblii 1 MuUHEpabHBII OOMEH. 3 2 2 Konrtponbnas pabora
VYpoBHHM 0OOMEHa BEILIECTB. nabop. Otuer o nabopaTropHoOH
KirroueBble MeTaOOIUTHI. 3aHaTue pabore
B3anmocBs3b u peryisnus oOMeHa (TIIT)

BemecTB. Jlokamu3anus
MeTabOIMYECKUX ITyTel B OCHOBHBIX
KOMITAPTMEHTAaX KJIETOK SYKapHoT, B
OTZIETBHBIX OpraHax U TKaHAX
YyeJIoBEKa.

Hroro: 12 10 OK3aMeH

4.2. Pa3BepHyTO€ ONMCAHHE COMAEPKAHUS TUCHMILIUHBI N0 pa3ienaM (TeMam)

Paznen 1. Ilpenmer OMOXMMHH, €€ MECTO B CHUCTEME €CTECTBEHHbIX HayK. Crarmueckas,
IUHamMu4ueckass W QyHKIUOHalbHas Ouoxumusa. OOmas OuWOXHMMHSA, €€ NpeaMeT U 3aJayu.
XapakTepuCcTUKa pas3eoB OMOXMMUYECKOH Hayku: OHOXMMHUHM JKUBOTHBIX, pacTeHUHl u




OcHoBHas npoeccroHalibHas 00pa3zoBaTeIbHast IPorpaMma
04.04.01 Xumus
(HaHOOMOTEXHOIOTHH)

MHUKPOOPTaHU3MOB, MEIWIUHCKOW ¥ BETEPUHAPHOW OMOXMMHUHM, TEXHHYECKOH OHOXMMUH,
CPaBHHUTEIHHOM OHMOXUMHH, KBAaHTOBONH OWOXMMHUHU, OWOXMMHUYECKOM T'€HETHKH, MOJICKYISIPHOMN
OMOJIOTHH U JIp.

Ob6mee nousitue 06 0OMeHe BEIIeCTB U dHepruu B opranuzme. CoBpeMeHHbIE MTPEJICTABICHHS O
CYIIHOCTH KW3HHU. XapakTEPUCTHUKA CYIIHOCTH SBJIEHUS >KU3HU C TIO3ULHUHU MOJIEKYISIPHOU
OMOJIOTUM, KBAaHTOBOW OMOXUMHH, KHOEPHETHKH, TEPMOJIMHAMUKU, T€HETUKH M T.N. JKHU3HB Kak
Oouonoruveckas Gpopma nBwkeHus: Mmarepuu. OOMEH BEIIECTB U YHEPTHH - HEOThEMIIEMOE CBOMCTBO
YKUBOTO.

OOMeH BelecTB Kak 3aKOHOMEPHBIM, CAaMOCOBEPIIAIOITUICS MPOIIECC MPEBPALLICHUS] MATEPUH B
JKUBBIX TeslaXx. AHa0OIU3M U KaTaboIu3M.

Macmrabel 0OMeHa BemiecTB Ha 3emiie. buocdepa m e€ reoxumudeckas poyib. PaGoThbl
A.A.BepHanckoro.

DHepreTnka oOMeHa BemecTB. MaKpOIPTHUECKHUE COCIUHEHUS W MaKpO3PTHUYECKHUE CBSI3H.
Paznuuusa B noHaTtusx "sHeprus cBs3u" u "Makpospruueckas cBs3b'. Baxueliine npeacraBuTeIn
MaKpOIPTrUYECKUX COEIUHEHHUMN: TIoK030-1-pochar, ATD, caxapoza, ameTwin-kodH3uM A u Jp.
Oco0ast pons atromoB P u S B oOpazoBanuu Makpospruueckux cBszeil. ATD kak akkymymnsTop,
TpanchopMaTop U IPOBOJHUK SHEPTHH B MPOIECCE €€ 3allacaHus U pacXo/I0BaHUS B OPTaHU3ME.

Pa3nen 2. OOMeH 0eTKOB U HYKJIEMHOBBIX KUCIIOT KakK AApo KJIeTo4Horo mMetabonusma. [lytu
pacmaga 6enkoB. ['unponus 6e1KoB, pepMEeHTHI, 00eCIICUNBAIONINE THAPOIN3 OEITKOB 0 NENTUIOB U
AMUHOKHCIIOT.

[IpeBpamienusi aMUHOKUCIOT (peakuuu 10 amuHorpymme). [lpeBparieHuss aMUHOKHUCIOT
(peakuuu mo kapOokcuibHO# rpymme). I[lpeBpamieHuss aMuHOKUCIOT (peakuuu 1o R-rpymme).
KoHeunble mpoayKThl pacriaga aMUHOKUCIOT. OpHUTHHOBBIM HUKJI. [lepBUuHBIE W BTOPUYHBIC
AMUHOKHCIIOTBl. 3aMEHHMbIE U HE3aMEHUMbIE AMHHOKHUCIOTHL. [IpOM3BOACTBO CHHTETUYECKHX
aMuHOKHCIIOT B Poccun. [Ipobrnema dukcannu monekymsipHoro azorta. [IpoOiema MCKyCCTBEHHOM
MTUIIIH.

[Tyt 1 MexaHU3Mbl TIPUPOTHOTO CHUHTE3a OelnKoB. MaTpuuHas Teopusi OMOCHHTE3a OEJIKOB.
Koz GenkoBoro cuHTe3a: UCTOPHS €r0 OTKPBITUS M COBPEMEHHBIE MpeacTaBIeHus. beccMbICieHHbIe
KOJIOHBI U X 3HadeHus. O01IMe nMpeACTaBICHUs] O HEMAaTPUYHBIX MEXaHU3MaX OMOCHHTE3a OCJIKOB.

Pa3nen 3.00MeH HYKIEHHOBBIX KHCIOT. [IyTu pacnana, ¢pepMeHThI, 00ecTieunBaroIIe pacnai
MOJIMHYKJICOTHU0B. BHOCHHTE3 MypHHOBBIX W MUPUMHJIMHOBBIX HYKJICOTHIOB. MaTpUUHBIA CHHTE3
JIHK u PHK.

Pasnend. VYraeoast u wux obOwmeH. Pacman yraeBomoB (rumponusz u - dochoponus).
[IpeBpamenuss MoHocaxapuaoB. Ilytu pacmaga Tma0K030-6-pochara  (AUXOTOMUYECKHH U
anoromuueckuit). OOMeH NUPOBUHOIPATHONW KHMCIOTHI (IVIMKOJU3, OpokeHue, apixanue). OOmias
CXeMa pacrajia yriaieBojoB.

buocunTes yrineBogoB. MexaHu3M MEpBHYHOTO OWOCHHTE3a YIJIEBOJOB B Ipoliecce
dboToCUHTE3a 1 XEMOCHHTE3A.

[IpeBparnieHus yrieBoa0B B MPOIECCE MUIICBAPCHUSI.

Pa3nen 5. Jlunuael u ux oOMeH. Pacman ®upoB 1 *KUPHBIX KUCIOT. Pacman creponnos. Pacnan
CJIOKHBIX JIUTIHAIOB.

CuHTe3 )KUPOB U BBICIIUX KUPHBIX KHCIOT. CuHTe3 cTepouaoB. Cunre3 Gpochonumnumaos.

buonornueckoe oxucnaenue. OnpeneneHue MoHATHS "Omosormueckoe okucieHue". Mcropus
pa3BUTHS TPEACTABICHUN O OHOJOTHYECKOM OKHUCICHHH: TEOpHs aKTUBHPOBAHHS KHCIOPOJA
K.lllen6aitna, mnepekucHas Tteopuss A.H.baxa, paboret B.W.Ilannanuna, B.A.Durensrapara,
COBpPEMEHHBIE MPEICTABICHHS O OMOJIOTHYECKOM OKHCICHUH.

Knaccudukanus mporeccoB OMOJIOTHYECKOT0 OKHCIeHus. J[Ba TrIa OKCUI0PEIyKTa3 B KIIETKE:
a) oOecreynBaroX IeTUIPUPOBaHe CYyOCTPaTOB U Mepeaady aToMOB BOJIOPO/A U DIIEKTPOHOB Ha



OcHoBHas npoeccroHalibHas 00pa3zoBaTeIbHast IPorpaMma
04.04.01 Xumus
(HaHOOMOTEXHOIOTHH)

KHUCJIOPOJl U APYrue aKkLenTopbl, 0) KaTaau3upYIOLIUX PEaKIMKM HEMOCPEICTBEHHOIO BKJIIOUYEHUS B
cyOcTpar kuciaopo/ia (OKCUreHa3bl U THAPOKCHIIA3bI).

ConpspkeHrne OMOIOTHYecKOro okucieHus ¢ ¢ochopunupoBanreM. OCOOCHHOCTH CTPOCHUS
IBIXaTENIbHOM LIeU y MpPOKapuoT U dykapuoT. COBpeMEHHbIE NPEJCTABICHHUS O KOMIIOHEHTax
JIbIXaTEIbHOM e MUTOXOHIPUNA.

buonoruueckoe okuciIeHHE B MPOIIECCE IBOJIOLUN KUBBIX OPraHU3MOB.

Paznen 6. ['opmonsl. Omnpenenenue, KiaccupuKaysi, ICTOYHUKH, POJIb TOPMOHOB B 0OMeHe
BeniecTB. CTepouiHble TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, ICTPAAHON): CTPYKTYpa U (PyHKIUU.
MexaHu3m AeMUCTBHS CTEPOUIHBIX TOPMOHOB.

[lenTuanble TOPMOHBI (OKCUTOILIMH, Ba30IPECCHH, MHCYIIMH): CTpoeHue U QyHKIU. MexaHusm
JIEMCTBUSI ENTHIHBIX TOPMOHOB.

[Tpourie ropMOHBI (aApeHaINH, TOPMOHBI ITUTOBUIHON JKeNe3bl: TUPOKCUH U TPUHOATUPOHUH,
npocrariasannel). HeliporopMonsl: sHA0OpQHUHEI U dHKeQanuHbl. [IprMeHeHne ropMOHOB.

Pa3nen 7. BonHblii 1 MUHEpaIbHBI OOMEH

CopnepxaHue W pacupeleneHue BoJAbl B opranusme U kieTtke. COCTOsIHME BOJBI B TKaHSX.
Perymsius BogHoro oomMeHa.

Yyactue MUHEPATbHBIX BEMICCTB B (POPMUPOBAHUU TPETUYHOW W HYETBEPTHYHOH CTPYKTYP
ouonoauMepoB. PepMEHTHI-METAIONPOTENHBI. IOHBI METaIoB (Mg2+, Mn**, Zn*", Ca2+), UX poJib
B BO3HUKHOBEHHH ()€PMEHT-CYOCTPATHBIX KOMILIEKCOB. MUHEpaIbHBIC COCJAMHCHUS W UX POJIb B
oOMeHe 0eNTKOB, HYKJIEHHOBBIX KUCIIOT, YTJIEBOIOB U JIUIUIOB.

OOMeH MHUHEpaJIbHBIX BellecTB. bruoHeopranmueckass XUMUs, €€ MpOoOJeMbl U TEPCIEKTHBBI
pa3BUTHSL.

Paznen 8. B3aumMocBs3b U peryisnus o0OMeHa BEIIeCTB

OO1e MoJIOKEHUs] O B3aUMOCBS3M OOMEHa BeEILIeCTB B OpraHum3Me. BzammocBs3b oOMeHa
HYKJIEMHOBBIX KHUCJIOT U OEJIKOB.

B3anmocBs3p 0OMeHa HYKJIEHHOBBIX KUCIIOT U YTIIEBOJIOB.

B3aumocBs13p 00MeHa HYKJIEMHOBBIX KUCJIOT U JIUIH/IOB.

B3anmocBs3p 0€NKOBOTO M yIIIEBOAHOTO OOMeHa. Ponb MHUPOBHUHOTPAAHOW KHCIOTHI B
OCYIIECTBIICHUU TIepexoia OT YIJIEBOJIOB K OeikaM W oOpaTHO. B3auMocBsi3b oOMeHa OEIKOB U
JUTUOB.

B3anmocBs3p 0OMeHa yriieBOAOB W JIMIUIOB, poiib aneTuid-KoA B stom mporecce. OOmeH
BELIECTB KaK €MHOE LIEIIOE.

YPOBHU pEryisiiiuy KU3HEHHBIX MPOLECCOB B YKMBOI MpHUpOJie: METAa0OJUTHBIN, ONEPOHHbIH,
KJIETOYHBIW, OPraHU3MEHHBIN, TTOMYJIALIUOHHBIN.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanum AUCHUTUIHHBL «/[MHaMHuueckass OWOXHMHS» HCIONB3YIOTCS —CIIEIYIONINE
o0Opa3oBaTelbHbIE TEXHOJIOTHH:

- rpynnoBas paboTa;

-T€XHOJIOTHUS IPOOIEMHOTO 00YUCHMUS;

-TEXHOJIOTHUS y4eOHOM TUCKYCCHH;

-aKTHUBHBIE METOABI U (HOpMBI OOYyYEHHS, pealn3yeMble B XOJ€ BBHIMOTHEHHS J1a00paTOPHOTO
MpaKTUKyMa.

[lepeuenr  WHGOPMALMOHHBIX  TEXHOJIOTWH,  HWCIONIB3YEeMBIX  MPH  OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoLecca MO JAUCHUIIIMHE: TEXHOJIOIMH CMEIIaHHOTO Oo0ydyeHusl (YTeHHE JIEKIUU ¢
UCITIOJIb30BAaHUEM MYJIbTUMEIUHHBIX TMpe3eHTanui; ucrnonb3oBanue DUOC «Moii yHUBEPCUTETY);
WHTEPaKTHBHBIC MH()OPMAIIMOHHBIE TEXHOJIOTUU (I MOATOTOBKH K J1aOOPATOPHBIM M KOHTPOJIBHBIM
paboram oOyuatonmuecss nons3ytorcs OBC "YHuBepcurerckas OuOnMMOTEKka OHIANWH", a Takxke
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CIIpaBOYHBIMU I/IH(i)OpMaI_II/IOHHBIMI/I CHUCTEMAaMU.

6. YueOHO-MeTOIMYECKOe O0ecreYeHre CaMOCTOSITeIbHOM padoThl 00y4aIOLIUXCs

CamocTtosaTenbHas paboTa oO0y4aromMXcsi HampaBieHa Ha YIUIYOJEHHOE CaMOCTOSITENIbHOE
U3y4eHHE OTJENBHBIX Pa3[esioB U TeM paboueil mporpammbl. CamocTosiTenbHas paboTa 00ydaronmxcs
POXOTUT B (pOpME M3yUEHUS] TEOPETUUECKOTO Marepuania (JIEKIHM, peKOMEHJOBaHHOW JIUTEPaTyphl, B
TOM YHCJI€ WU CaMOCTOSITEIIBHOTO TOHMCKa MarepuaslioB B TiobanmpHOU ceTH, Biaodas DbC). K
CaMOCTOSITENIbHOI paboTe OTHOCUTCA TAKXKE MOATOTOBKA K MPAKTHUECKUM 3aHSITHSIM C UCIOJBb30BaHUEM
METOIMYECKUX YKazaHul, pacnonoxkeHHblx B OHMOC «Moil yHUBEpPCUTET», a TaKKe Ha calTe
OMOIMOTEKH Usl'Y (amekTpoHHAas OubIMoTeKA):
http:/lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info

7. XapaKkTepuCTHKA OLIEHOYHBIX CPeACTB /I TEKYILIero KOHTPOJISI YCIeBaeMOCTH H
NMPOMEKYTOYHOM ATTECTANUH 00YYAIOIIUXCS MO THCIUTIIHHE

Texymmii KOHTPOJIb KayecTBa 3HAHWHN MO TUCIMIUIMHE 3allJIAHUPOBAaH B (opMe 3 MHUCbMEHHBIX
KOHTPOJIbHBIX paboT 1 3 mabopaTopHbIX padoT. ITo kaxmoit mabopaTopHOi padoTe ohopMIISIETCS OTUET.
3a KXy KOHTPOJIBHYIO pad0Ty 00YUArOIIHIACS MOJIy9aeT MAaKCUMAIBHO 5 0aJIIOB.

Jlonmyck K dK3aMEHYy M 3a4eT IMOJIy4aroT CTYACHTHI, HAITUCABIIUE BCE KOHTPOJbHBIC pabOTHI HE
MeHee, yeM Ha 3 Oauia, BBIIOJIHUBIINE BCe JIabopaTOpHbIE pabOTHI M CIABIIUE BCE OTUETHI.

DK3aMeH MPOBOJAUTCS B YCTHOHM (opme. DK3aMEHALUMOHHBIA OUIIET BKIIOYAET 2 TEOPETUUYECKUX
BOMIPOCA M TPAKTUYECKOE 3a/laHue, MOCBSIIEHHOE OINMPEICIICHUIO 3apsi/ia MOJEKYJIbl OJUTONENTHIA B
pa3HbIX cpenax, WM XapakTepa M3MEHEHHs CTaOMIBHOCTH MOJICKYJBI TENTHAA MPH M3MEHEHUH €ro
NEPBUYHOMN CTPYKTYPHI, JINOO N300PAKEHHUIO CTPYKTYPHI (pparMeHTa MOJIEKYJIbl HyKJIIEMHOBOM KHCIIOTHI.

OneHka «OTJIMYHO» 3a SK3aMEHAIMOHHBIM OTBET CTaBUTCA B cCllyyae, Korja oOydarouuiics
NPaBWIBHO OTBETWJI HA TEOPETHUYECKHE BOIPOCHI W TPABHIBLHO BBIOJHII IMPAKTHYECKOE 3aJaHHe
(mommycTuB He OoJiee ABYX HETOYHOCTEN).

OrneHka «XOpOIIo» 3a SK3aMEHAIIMOHHBIA OTBET CTABUTCS B Cllydae, KOrja OOydJarommiics B
LIEJIOM MTPABUIILHO OTBETHJI HA TEOPETHUYECKHE BOIPOCH! ¥ MPABHIILHO BBIMOJIHUI IPAKTUYECKOE 33/1aHUE
(tomycTuB He OoJiee TPEX-MSTH HETOYHOCTEH, JIMOO OJIHY CYIIECTBEHHYIO OLIMOKY M He Ooiiee JBYX
HETOYHOCTEN).

OneHKa «yIOBJIETBOPUTEIFHO» 3a DK3aMEHAIIMOHHBI OTBET CTAaBUTCS B Ciydae, KOrua
o0yyaroImuiicss OTBETHJI Ha TEOPETUYECKHE BOMPOCHI U BBIMOJHWI MPAKTUYECKOE 3aJaHue, JOMYCTHUB
JIBE-TPH CYIIECTBEHHBIC OMTMOKH WM IIECTh-BOCEMb HETOYHOCTEH.

OneHka «HEYJOBIETBOPUTEIBHO» 3a 3K3aMEHALMOHHBIM OTBET CTAaBUTCS B ciydae, Korua
00yJaromuicsl OTBETHJI Ha TEOPETUYECKHE BOTPOCHI W BBHIMOJHWII MPAKTHYECKOE 3aJaHHe, JTOITYCTHB
YeThlpe U OoJiee CyIIeCTBEHHBIX OIMOKH UM OoJiee AeBSITH HETOUHOCTEH.

8. YueOHO-MeTOAMYEeCKOe M MH(OPMALMOHHOE 00ecnievyeHre TUCHHIIUHBI

OcHOBHas nuTeparypa:
1. Kycrosa T.II., Kouerosa JL.b. Ilpaktukym no 6uonorudeckoit xumuu. Yue6Hoe nocodbue. MiBaHoBo:
M3p-s0 UBLY, 2-e w3n.,, ucnp. u jgom., 2010; 3-e wu3p., ucnp. u gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. bwuonmornueckas xwumus : yueOHuk / A.Jl. Taranosuu, D.U. Oneuxuii, H.FO. Konepanosa,
B.B. JleneBuu. - Munck : Bemiimas mkona, 2013. - 672 c¢. - ISBN 978-985-06-2321-8 ; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=235731.
3. IlampaeB, A.B. buoxumus : yuebHoe mocodue / A.B. llampaeB ; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoit ®enepanuu, dDenepalbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
yUpEXKAEHUE BBICHIETO0 MpodeccHoHAIbHOr0 obOpa3oBaHus «OpeHOyprckuili  rocynapcTBEHHBIN
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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.

4. BapermeBa, E. IlpakTuueckue ocHOBBI Onoxumuw : yueOHoe mocobue / E. bapeimesa, O. bapanosa,
T.TamOypr ; MuHucrepctBo oOpa3zoBanusi W Hayku Poccuiickoii ®eneparnuu, DenepaabHoe
rOCyJapCTBEHHOE  OIO/PKETHOE  00pa3oBaTelNbHOE  YUPEKACHHWE BBICHIETO  NPOQPECCHOHATHHOTO
obpazoBanust «OpeHOYyprckuil rocyaapCcTBEHHBIN YHUBEpcUTeT». - Openoypr : OI'Y, 2011. - 217 ¢. ; To
xe [DaexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259197.

5. bapermieBa, E. Teopernueckue ocHOBBI Omoxumuw : yaeOHoe nmocooue / E. bapeimesa, O. bapanoga,
T.Tambypr ; MunucrepcTtBo oOpa3oBaHus W Hayku Poccuiickoit ®enepanuu, ['ocymapcrBeHHOE
oOpa3oBaTenbHOE YUpexJAeHHE BhbIclIero MpodeccuoHanbHoro obpazoBanus «OpeHOyprekuii
rocyiapcTBeHHbIN yHUBepcuTeT». - Opendypr : OI'Y, 2011. - 360 c. ; To xe [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259198.

6. KycroBa, Taresina IlerpoBHa. [IpakTikym mo Oumonoruyeckoir xumum : yuebnoe mocodbue / T. II.
Kycroga, JI. b. Kouerosa ; BaH. roc. yu-t .— MBanoso : UBl'Y, 2014 .— 107 ¢ .— Ileuarnas Bepcus
AJIEKTPOHHOI'O U3JaHUSI.

7. KyctoBa, TarbsHa [lerpoBHa. OcHOBBI 6uosiorndyeckoit xumuu : yuyeOHoe nocobue / T. I1. Kycroga ;
WBan. roc. yH-T .— MBanoso : UB['Y, 2011 .— 185 c. [leuaTHas Bepcust SIEKTPOHHOTO U3/IaHUA.

JononHuTenpHas IuTeparypa:

1. I'pumienkoBa, T.H. Hykneunosie kucnotsl: yueOnoe mnocobue / T.H. I'pumenkona, T.B. Uyiikosa,
E.A. lllep6akoBa. - KemepoBo: Kemeposckuii rocynapcrBennbiii yausepcurer, 2009. - 90 c. - ISBN
978-5-8353-0903-0; To xKe [OnexTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=232492.

2. Kosanenko, JI.B. buoxumuueckue OCHOBBI XUMHM OHOJIOTMYECKU AKTHUBHBIX BELIECTB : yueOHOe
nocooue / JI.B. KoBanenko. - 2-e m3a. (3m.). - M. : BUHOM. JlaGopatopus 3Hanwmii, 2012. - 229 c. -
(YueOnuk ans Boiciieit mkonbl). - ISBN 978-5-9963-1100-2 ; To xe [DnexTponHsIid pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=221974.

Pecypcbl nHpOpMaIOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT»:
1. Cucrema »5neKTpoOHHOM MOJIEpKKH oOpa3oBaTenbHOro mpomecca «Moil — yHUBEpPCHUTET»
https://uni.ivanovo.ac.ru
2. Bectauk MockoBckoro YHausepcureta. Cepus 2. Xumus / nog pe. B.B. Jlynun - M. : MockoBckuii
[locymapcrBennsiii Yuusepcurer, 2013. - T. 54, Ne 2. - 60 c. - ISSN 0201-7385; 0579-9384 ; To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=143887.
3. Bectauk MockoBckoro YHuepcuteta. Cepus 16. buonorus / nox pen. M.II. Kupnnuaukos - M. :
MockoBckuit 'ocynapctBennsiii Yuusepcuret, 2010. - Ne 4. - 117 c. - ISSN 0201-7385; 0137-0952 ; To
xe [DnexTponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=223698.

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

OBbC «YuuBepcureTckas Oubmnorexa ommam» Www.biblioclub.ru

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

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

[Tporpammuoe oOecrmiedueHue: omepanuonHas cucreMa Microsoft Windows, makeT o¢UCHBIX
nporpamm Microsoft Office, uatepuer-6pay3ep Yandex Browser.

9. MaTepuajnbHO-TeXHUYECKOE o0ecTedyeHne T CIHIMIMHBI

Y4eOHble ayIUTOPUU:

- JUIA TPOBEJEHUS 3aHATUHA JICKIIMOHHOTO THMA C KOMIUIEKTOM CIIeIUATU3UPOBAHHON Y4eOHOMU
MeOen W TEeXHMYECKUMHU CpEICTBaMU OOYYeHHMs, CIHyXAaIllUMU [UIsl TPEJOCTaBIEHUS yueOHOMH
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uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHHS 3aHATHH CEMUHAPCKOrO THIMA, KOHCYJIbTALMMA, TEKYHIIEro KOHTPOJIS H
POMEKYTOYHOU aTTECTAIlMHM ¢ KOMIUIEKTOM CHEeIMaTM3MPOBAHHON yueOHON MeOenn U TeXHHYECKUMHU
CpelCTBaMU OOyUYCHUS;

JlaGopatopusi, ocHaleHHast 1a00paTOPHBIM 000PYIOBaHHEM, KOMILIEKTOM CIEIHUATU3UPOBAHHON
y4eOHON MeOe U TEXHUYECKUMH CPEJICTBAMU O0yUYCHHUS.

[ToMemienue A CaMOCTOATENBHOM pabOTH, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOM MeOenH, KOMIIBIOTEPHOW TEXHMKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHHUs K cetu «/HTepHeT» u
obecnieuenuneM gocryna B OC.

JleMoHCcTpaniMOHHOE 00OpYy/IOBaHUE U Y4eOHO-HATJISIAHBIE MOCOOMS UIsl 3aHATUN JIEKIIMOHHOTO
TUNa, 00ECHeUMBAIONINe TEeMATUYECKHE WILTIOCTPAIMH: JEMOHCTPALMOHHOE 00O0pydOBaHHE (MOJIEIH,
MaKeThl); 3JCKTPOHHBIE T0CO0Hs (MPE3CHTALINH), TIEYaTHbIE MOCOOMs (TaOIMI[bI, IIAKATHI, CXEMBI).
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ABTOp paloyeil mporpamMmbl AUCHMIUIMHBI:  Jupekrop MHcturyra  maremaruku,
MH(POPMALIMOHHBIX TEXHOJOIMH M €CTECTBEHHBIX HAyK, 3aBeayromas kadeapoil (yHIaMEHTaIbHON U
NPUKIIAJAHON XUMHUH, 1.X.H., ipod. Kycrosa T.I1.

[lporpamma paccMOTpeHa U yTBep)KJAeHa Ha 3acelaHuu Kadeapsl (yHIAMEHTAIBHOW W
npukiagHoi xumun 29 asrycra 2024 r., npotokosa Ne 14.

[Tporpamma oGHOBIICHA

MPOTOKOJ 3acenanus kapeapol Neor " " 20 1.
CornacoBaHo:

PyxoBonurens OIl T.II. KyctoBa

(mozruce)




