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IlosicHuTebLHAS 3aNIUCKA

buoxumus sBisieTcsi 6a30BOM COCTABIISIFOIICH COBPEMEHHOW (PU3UKO — XUMHUYECKOU
Oouonoruu. Bueypounslii Kypc « buoxummus» mo3BoiseT  HE TOJNBKO pPACHIMPUTh U
CHUCTEeMaTH3UPOBATh 3HAHMS YYaIIMXCA O CTPYKType U (PYHKIMAX OEIKOB U HYKJIECHHOBBIX
KHCJIOT, YTJIEBOJIOB W JIMIMJIOB, MOJYYEHHBIE Ha Kypcax oOmieil OMOJIOTMH W OpraHuYecKon
XUMHHM, HO W IIO3HAKOMHUTb C COBPEMEHHBIMHM [OCTHKEHUSMH W IEPCIEKTUBHBIMU
HAIpaBJICHUSAMU pa3BUTHS 3ToM Hayku. [loatomy B mporpamMmy BKJIIOYEHBI pa3felnsbl,
KaCaloIINeCs] XapaKTEPUCTHUKH OCHOBHBIX KJIACCOB COCIMHEHHUH, BXOASAIIUX B COCTaB >KHBOMN
MaTepUH, U NIPOLECCOB MX OOMEHa, a TaKKe TaKHe BaKHEMIIME pasfenbl OMOXMMUH, Kak
(bepMeHTBbI, BATAMUHBI, FOPMOHBI U JIp.

OnHOBpEMEHHO B  MporpamMme NPEJyCMOTPEHO  O3HAKOMJIEHHE  yYalllUXcsi C
OMOXMMUYECKMMH OCHOBAMH BAXKHEHMIIMX MOJIEKYJIIPHO — OHMOJIOTMYECKHX IPOLECCOB
(perMKanuy, TPAHCKPUILMM, TPAHCIALMM), IYTSIX COXPAHEHHS M HBOJIIOLMHU TE€HOMOB
YEJIOBEKA, )KUBOTHBIX U PACTCHUM.

B coxmepkaHuM mpOrpaMMbl OTPa)XKEHbI HAyYHO — MPAKTUYECKHE 3a1add OMOXMMMHU,
TECHO CBSI3aHHBIE C aKTyaJbHbIMU MPOOJeMaMHU MEIUIMUHBI U OMOTEXHOJOIMH. 3HAUYUTEIIbHOE
BHUMAHHUE YJIEJICHO AaKTyaJbHbIM  BONpPOCAM OMOXMMHUYECKOW TEXHOJOTMH, YTO OTpakaeT
COBPEMEHHYIO T€H/ICHIIIO €CTECTBEHHOHAYYHOT0 00pa30BaHuUsI.

CBEJEHUSA O HOPMATUBHO-IIPABOBBIX 1 METOJINYECKUX JTOKYMEHTAX

3akoH P® ot 29 nexabps 2012 roma Ne273 — @3 «O6 obpazoBanuu B Poccuiickoii @enepannm.
Konuenuuss mnpodmwibHoro o0ydeHHs Ha crapiiedl cTyneHu oOmero o0pa3oBaHMs,
yTBEpKACHHAsI MpuKa3oM MuHuctepcTBa oopasoanus PO

T 18 mronsa 2002 roma Ne2783.

TunoBoe monoxenue 00 oOmeodpazoBarenbHOM yupexaeHuun (pea. ot 10.03.2009),
yTBepkJIeHHOE noctanoBienueM [IpasurensctBa PO ot 19

mapta 2001 roma Nel96.

@®enepanbHblii  0a3ucHBI  y4eOHBIH IUIAaH W OpPUMEpHblEe  ydeOHble IJIaHbl  JJIs
oOmieoOpa3oBaTenbHbIX yupexaeHuit PO, peanusyronmx nporpammsl oOiiero oOpa3zoBaHuS,
yTBEpKJIEHHbIE Nprka3zoM MunuctepctBa oopazoBanus PO ot 09 mapra 2004 roga Nel312.
[Tpuka3z MunuctepctBa obpazoBanus PD ot 05 mapra 2004 roma Nel089 «OO6 yrBepkaeHUU
(denepanbHOrO KOMIIOHEHTa TOCYAApPCTBEHHBIX O00pa30oBaTENbHBIX CTAaHAAPTOB HAYaJbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEAHETO (TIOTHOTO) 0OIIETO 00pa30BaAHU.

[Tpuka3 Munucrepcta oOpasoBanusi U Hayku P® ot 20 aBrycrta 2008 rona Ne241 «O BHeceHUH
U3MEHEHUH B (enepanbHbli 0a3uCHBIM ydyeOHBIM IMJIaH M NMPUMEpPHbIE Y4eOHbIE IUIaHbI IS
oOpa3oBaTesbHBIX yupexxaeHuil Poccuiickoit @enepannu, peanu3yonmx OporpaMMbl 00Iero
oOpaszoBaHusl, yTBEpKAEHHBIE MpUKa3oM MuHucTepcTBa 00pa3oBanus Poccuiickoit deneparnun
ot 9 mapta 2004 roga Nel312 «O6 yrBepxkaeHuu ¢eaepaibHOro 6a3ucHOro yueOHoro miaHa u
MPUMEPHBIX Y4YEOHBIX TUIAHOB JUIsi 0Opa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepanun,
peaTM3YIONINX MPOrPaMMBI 00IIIEro 00pa30BaHUS».

[Tpuka3z MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanmu ot 30 aBrycta 2010 rona
Ne 889 «O BHecenun m3MeHeHMH B (enepaibHbI 0a3UCHBIA Y4eOHBIN IJIaH U NPUMEpPHBIE
y4eOHbIE TUTaHBI U1 00pa30BaTENIbHBIX yupexaeHud Poccuiickoit denepannu, pean3yromux
nporpaMMbl  00IIEro o0pa3oBaHMs, YTBEpP)KICHHbIE NPUKA30M MuHHCTEpcTBa 00pa3oBaHUs
Poccuiickoit ®enepanuu ot 9 mapra 2004 roma Ne 1312 «O6 yrBepkaeHuu ¢eaepaabHOTO
0a3UCHOro yueOHOro IUIaHa ¥ MPUMEPHBIX YUeOHBIX IJIAHOB AJI1 00pa30BaTEeIbHBIX YUPEKICHUI
Poccutickoit @eneparuu, peaqu3yomux IporpaMMbl 00IIET0 00pa30BaHUS.

DenepanbHbIl NEpeYeHb YYEOHUKOB, PEKOMEHAYEMBIX K HCIIOJIB30BAaHHIO TMpPU peaTu3aluu
UMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTALMI0 00Pa30BaTENIbHBIX IPOrPaMM OCHOBHOI'O OOIIEro,
cpenHero obuiero oopazoBanus 2014-2015 yueOHblii ron  yTBepkaeH nprukazoM MUHOOpHAYKH
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Ne 253 ot 31 mapra 2014 r. IluceMo MunucrepctBa oOpa3oBaHusi M Hayku Poccuiickoii
®deneparuu genapTaMeHTa TOCYJapCTBEHHON MOJMTUKU B oOpa3zoBanuu oT 10 depans 2011r.
Ne 03-105 «O6 wucnonb3oBaHUM YUYEOHMKOB M Y4eOHBIX MOCOOMH B 00pa30BaTEIbHOM
nporecce»;

[Tucemo Munucrepcta o6pazoBanus Poccuiickoit @enepanun ot 20 ampens 2004 roga Ne 14-
51-102/13 «O HampaBieHUU pPEKOMEHJAIMH MO OpraHu3alnuud MNpouiIbHOrO OO0y4YeHUs Ha
OCHOBE MHAMBHYaJIbHbBIX YUEOHBIX IJIAHOB O0YJaIOIIUXCS.

MJIAHUPOBAHUE COCTABJIEHO HA OCHOBE (YKA3ATH IIPOTPAMMY, EE
PEKBU3UTHI)
[IporpaMMbl BHEYpOUHBIX KypcoB. buosorus. 9-11 kmaccbl. ONEKTHBHBIE KYpCHI.

[TpodunbpHOE 00yuenue. Coopauk 1/ aBT.-coct. B.1,CuBornazos, B.B.Ilaceunuk. 2-e nznanue,
crepeotunHoe. M. [lpopa 2007. — 125,[3] c.- (OnextuBHble Kypchl). [omymieHo

MunucrepctBoM 00pa3oBanus 1 Hayku Poccuiickoit @enepannu.

HEJIA U 3AJAYU U3YUYEHUS BHEYPOYHOI'O KYPCA
MOJIEP)KaTh HHTEPEC yUaIIuXCst K OHOJIOTHH;

CO3/1aTh YCIOBHS IS TOJATOTOBKH K AK3aMEHaM 10 OHOJIOTHH.
3AJJAYU:

NPUBUTH MO3HABATEIbHBIH MHTEPEC K HOBOMY IPEIMETY 4Yepe3 CHUCTEMY pa3HOOOPa3HBIX IO
dopmMe YpPOKOB H3y4yeHHMS HOBOI'O MaTepHaja, IPOBEACHHE MPAKTUYECKHX pabdoT u
7a00paTOPHBIX  ONBITOB, AU((GEpeHIMPOBaHHBIE  3aJaHMsA, CO3/1aBaTh  YCJIOBHA I
(dbopMUPOBaHUS MIPEAMETHON U y4eOHO-UCCIIEIOBATEILCKON KOMIIETEHTHOCTEH 00yJaromuXCs;
o0ecreunTh YCBOCHHE OOYYaIOIIMMUCS 3HAHHH OCHOB OMOXMMHYECKON HAyKH: Ba)KHEWIIHX
(dakTOpOB, TOHATHI, 3aKOHOB U TEOPHii, S3bIKa HAYKH, JOCTYIHBIX ~ 0000IIeHNH
MHPOBO33pPEHYECKOr0 XapakTepa B COOTBETCTBHM CO CTaHAApPTOM OHOJOTMYECKOro |
XUMHYECKOT0 00pa30BaHUs;

CrocoOcTBOBaTh (HOPMUPOBAHUIO IPEIMETHBIX YMEHUH M HaBBIKOB: YMEHHS paboTaTh C
XUMHUYECKHUM 00OpYAOBaHUEM, HAOIIOIaTh U OMHMCHIBATh XUMUYECKUE SIBIICHUS, CPABHUBAThH HX,
CTaBUTHh HECJOXKHBIE XMMUYECKUE OIBITHI, BECTH HAOINIIOACHUS Yepe3 CHCTeMY JIaOOpaTOPHBIX,
NPAaKTUYECKUX padOT U IKCKYPCHH;

O0mas xapakTepucTHKAa BHEYPOYHOI0 Kypca

Kypc mnpennasnHauen nanst o0meoOpa3oBaTeIbHOM MOJATOTOBKHM IIKOJBHUKOB, KOTOpHIE B
JanbHENIIEM OTAAAyT NPEANOYTEHHE DSK3aMeHy M0 OHOJIOTHH, HMeeT 00pa30BaTesIbHO-
BOCIIUTATEIbHBII XapaKkTep W HOCUT IPAKTUKO-OPUEHTHPOBaHHBIA XapakTep. Kypc mos3Boiser
pelIMTh MHOTME TEOPETUYECKHE M MPHUKIAJHbIE 33haud (MPOTHO3UPOBAHUE IPOSIBICHUS
HACJIe/ICTBEHHBIX 3a00JIeBaHUM, T'PYNI KPOBU YEJIOBEKa, BEPOSITHOCTb POXKIEHUS peOeHKa ¢
M3Yy4aeMbIM WJIU aJIbTEPHATUBHBIM €MY IPU3HAKOM

B nporpamme Kypca TpenycCMOTPEHO BBINIOJHEHHE MPAKTUYECKUX paldoT, HUMEIIINX
UCCIIEIOBATENIbCKUI ~ XapakTep, KOTOphlE MOXHO  paclIUpUTh JO pPaMOK  HAy4YHO-
HCCIIEI0BATENIbCKOM paboThI (ITpaKkTUyecKast paboTa «AHalIU3 MUIIEBBIX MTPOIYKTOBY»). TemaTuka
WCCIIEIOBAaHUM MOKET OBITh MpeJIokKeHa CaMUMH ydaliuMmucs U ux poautensmu. LIkompHas
naboparopusi JODKHa HMMETh MHUHUMAalbHOE O00OpyJoBaHME U HaOOp peareHToB Jis
MPOBOJAMMBIX HccleAoBaHul. JIroOble XMMHYECKHE HCCIENOBAaHUS JOJDKHBI MPOBOJIUTHCA CO
CTPOXKaWIIUM COOJIFOICHUEM TIpaBWJI 0€30MacHOW paboThl B XUMHUYECKOW J1abopaTopuu.
[lenecooOpa3Ho MIMPE UCIIOIB30BATh CPEACTBA «CYXOW XUMHUNY», pa3HOOOPA3HBIE TECT-CUCTEMBI,
HEe TpeOymImue CHeNHATbHBIX YCJIOBHM JUIsi TMPOBEIACHUS OKCIEPUMEHTOB. YUHUTENS,



OCYILECTBISIOIINE IIPENOJAaBaHUE JAHHOIO Kypca, MOTYT CBS3bIBaTbCS C HAy4YHO-
HCCIIEIOBATeNIbCKUMU  yuUpexaeHusMH, Kadenpamu BY3o0B coorBercTByromero mpoduis,
IIPOMBILUIEHHBIMH, CEIbCKOXO3HCTBEHHBIMU, 3KOJOTMYECKUMH, KOHTPOJIBHBIMH U NPOYUMU
pErMOHANBHBIMU  J1a00OpaTOpPUAMU JJII  OCYHIECTBIEHHMS COBMECTHOIO IUIAHUPOBAHMUA U
BBINOJIHEHHUST HAYYHBIX MCCIIEOBAHMN MIKOJbHUKAMHU. Takoil moaxon OyaeT crnocoOCTBOBATh
npoopUeHTAMN y4alluXcs, IPUBJIEKATh IOJApAcTalollee MOKOJIEHWE K peHIeHHIo MpobiieM
peruoHa NpoKMBaHUs, (HOPMUPOBATH MOTHUBALIMOHHBIC KPUTEPUM HAYYHBIX HCCICIAOBAHHHA B
npodecCHoHANIBHON e TETLHOCTH.

Conep:xanmne Kypca BHEYPOUHOH 1eATEIbHOCTH
Beenenue. (14ac)

buoxumus — Hayka O KayeCTBEHHOM COCTaBE, KOJMYECTBEHHOM COACpXKAHUU U
npeoOpa3oBaHUAX B MPOLECCE KU3HEICATENbHOCTH  COEIMHEHHH, 00pa3ylolluX KHUBYIO
Mareputo. Hcropust  pa3Butuss  Omoxumuu. MeToabl  XUMHYECKHUX  HMCCIIEOBAHUU.
broxuMuyeckne METObI MOHUTOPUHTA OKPYKAIOIIEN CPEIbI.

XUMHUECKUH COCTaB OPraHW3MOB U o0IIee MOHATHE 00 OOMEHe BEIIECTB M DHEPTUH B KUBOU
IIPUPOJIE.

IlocTOsIHHO M MHOTAA BCTPEYAOLIUECS MIEMEHTHI B COCTaBe KUBOW MartepuH. [lonstue o
[JIABHBIX ~ OMOTEHHBIX 3JE€MEHTaX. Makpo — U  MHKPORJIEMEHThl. 3aKOHOMEPHOCTH
pacupoCTpaHEHUsl 3JIEMEHTOB B XKMBOM mpupoae. IloTpeOHOCTh OpraHM3MOB B XUMHUYECKUX
J7€MEHTax. bHOJIOrn4ecky akTUBHBIE COCIMHEHUS, UX POJIb B JKU3HM YEJIOBEKA, JKUBOTHBIX U
pacTeHUM.

Beakn (2uaca)

Pone GenxoB B mocTpoeHNH W (YHKIIMOHHUPOBAHUU JKUBBIX CHCTEM. AMHWHOKHCIOTHBIN
coctaB OenkoB. [loHsATHE O MPOTEMHOreHHBIX aMHHOKHCIO0TaX. Crnoco0 CBS3M aMHMHOKHUCIIOT B
OenkoBoir monekyne. Ilemruasl. IlpupoaHbie menTHapl, MX (U3MOJOTHYECKOE 3HAYCHHE U
UCIIOJB30BAaHUE B KayeCTBE MEIMLMHCKHUX IIPEnapaToB. XUMHUYECKUH CHHTE3 IENTUIOB
3a/IaHHOTO CTPOEHHUS UM BO3MOXKHOCTH MX mNpumeHeHus. Ctpykrypa Oenkos. [lpuHiunsl u
METOABl  ONpeNeNeHUss CTPYKTypbl OenkoB. OBomouuss OenkoB. Homenkmarypa u
knaccudukanuss OenkoB. DyHKIMOHANbHAS KIACCUPHUKAIMsA OCITKOB M XapaKTepPHCTUKA
OTJEIbHBIX TPYIII.

IIpakTH4eckune padborTsi:

1. KauecTBeHHbIE peakIM1 HA AMUHOKHCIIOTHI U OJIKH.

2. [IpuroroBienune pacTBopa Oenka. Paznenenne 6eIK0oB KypHHOTO STHIIA IO UX PACTBOPUMOCTH.
®epmenTsl (14ac)

Pa3HooOpasue KaTalUTUYECKH aKTHBHBIX MOJIeKyl. KaranuTuyecku akTHUBHBbIE OENKH,
PHK, anTuTena.

Karanutuueckas ¢ynkuus Oenka. IloHatue o cyOCTpaTHOM M ajUIOCTEPUYECKOM LIEHTPax B
MoJiekyae ¢epMeHToB. depMeHTHl MOHOMEpbl M MyinbTUMephl. [loHaTne o kodepmeHTax.
MuoxecTBeHHbIE (HOpMBI (EPMEHTOB M UX (PYHKIMOHAJIBHOE 3HaueHHe. MexaHu3M JeicTBus
depmenToB. DepMEHT — cyOCTpaTHbIE KOMIUIEKCHl. AKTHBAaTOpPBl 1 UHTHOUTOPHI (DEPMEHTOB.
Homenknarypa n kinaccuduxanus ¢epmenToB. [IpuHnuns! kinaccudpukanuu. [IpomsinuieHHOe
HOJy4EeHUE U MIPAKTUYECKOE MCIIOJIb30BaHIE (DEPMEHTOB.

IIpakTHyeckas padora:

1. CrertuuIHOCTH eicTBUS (DEPMEHTOB.

ButaMuHbI 1 HEKOTOpBIE Apyrue OMoornyeckne aKkTUBHbIe coeIHHeHMs. (24aca)

HcTtopust OTKpbITHS BUTAMUHOB. PosIb BUTAMMHOB B MHUTAaHUM YEJIOBEKA U KUBOTHBIX.
ABHTaMUHO3bl, THUIIOBUTAMUHO3BI, THUINEPBUTUMHHO3bL. COOTHOIICHHE BUTAMUHOB U
KopepMeHTOB. JKupopacTBOprMbIe BUTAMUHBI UX POJIb B OOMEHE BelecTB. BomopacTBopumbie
BUTAMMHBI , UX poJib. Pa3HOOOpa3re 6MONIOrn4ecky akTUBHBIX COEIUHEHU.

HykJienHoBbIe KMCJI0THI H X 00MeH (2uyaca )



Hctopust OTKpBITUS M H3YyYEHUS HYKJIEHMHOBBIX KHUCJIOT, UX XHMHUYECKHUH COCTaB.
XapakTepucTUKa IypUHOBBIX M TMHUPAMUAMHOBBIX OCHOBAaHMHM, \BXOJSIIMX B COCTaB
HYKJIEMHOBBIX KUCJHOT. Tumbl HykienHoBbIX KucioT. Pazmuuma [IHK um PHK no cocraBy
TJIaBHBIX a30TUCTBIX OCHOBAHMM, IEHTO3aM, MOJIEKYJISIPHOM Macce, ,JJOKAJIM3alHUU B KICTKE U
¢bynkuusam. ['aBHBINA TOCTYAAT MOJIEKYISPHON OHMOJIOTHH.

Crpykrypa u dyaknuu JIHK. Conepxkanme [IHK B opranmsme um nokanmuzamusi €€ B
knetke. Mogens Jx. Yorcona n @. Kpuka. KoMminmMeHTapHOCTh a30TUCTBIX OCHOBAaHUM U €€
3HAYEHHE U1 BOCIIPOU3BEACHUS CTPYKTYpbl reHOMOB. Ctpoenue xpomarnHa. Myramuu B JJHK
U (QaxkTOphI UX BBI3bIBaoIIMe. HaciiecTBeHHbIe 3a001€BaHus.

PHK, wux xnaccudukanus (TPHK, pPHK, wuwPHK Bupycusie PHK) CpaBuutensnas
xapakrepuctrka BugoB PHK 1o ux crpykrype u QpyHKIHsIM.

Mexanusm 6nocunresa (perumkaiun) JIHK. depmenTsl 1 6enKoBbIe (haKTOPBI, Y4aCTBYIOIIUE B
perumkannu JIHK. buocunres PHK u ee perymsnus y mpokapuoT U 3ykapuot. OOparHas
TPAaHCKPHUIILIUSA W €€ 3HA4YeHHE I CYHNIECTBOBaHMA BHpYycoB. [loHATHEe O reHeTMyeckon
uHKkeHepuu. [IpuHIMIOBI M cTpaTeruu MOJIEKYJIIPHOTO KJIOHUpOBaHUA. JlocTwkeHus U
HEePCHEKTUBBI MOJIEKYIISIPHOW OMOTEXHOJIOTHH.

Pacnaa u 6mocrHTe3 0€JIKOB (2uaca)

Pacnang GenkoB. depMeHTHI, OCYIIECTBISIOMNUE pacraj OenkoB. MeTadonn3M aMUHOKHUCIOT.
[lepBuuHbIE U BTOPUYHBIE aMUHOKHUCIIOTHI.

buocunre3 OenkoB. Matpuunas cxema OuocuHTe3a OenkoB. Crtpoenme pubdbocoM. CoctaB
MPOKAPUOTUYECKUX U dyKapuoTtudeckux pudocom. Kon 6enkoBoro cunresa.

YriaeBoabl u uX o0MeH (2 yaca)

Knaccudukamus yrineBonoB. [Ipocteie yrimeBoasl n ux mpenactaButTesd. CIIOXKHBIC YTIICBOJEL.
Hucaxapuapl. [lomucaxapuapl, MX CTpyKTypa © mnpeactaButend. DOyHKIUH YTIEBOIOB.
FJ'II/IKOI'IpOTeI/IHI)I KaK JCTCPMHUHAHTLI I'PYIIIT KPOBHU.

O6wmen yrneBogoB. [lytu pacnaga nonucaxapuaos. ['nmukonu3. CrnimproBoe Opokenue. JleiicTBue
ATaHOJIa Ha OPTaHU3M YeJIOBEKA.

Cunres yrineBonoB. [loHsTHE 0 EpBUYHOM OMOCHHTE3€E YIIIEBOIOB.

Jlunuaesl 1 ux oOMeH (2uyaca)

OO6mmas xapakTepucTuka U kinaccuuxamms aunuaoB. CTpykrypa u ¢yHKUMU JunuaoB. Ponb
JMIUIOB B IOCTPOSHUHU OHoIornueckux MeMopan. CTpykTypa U (yHKIIMH JIUIIOTIPOTEHHOB.
OO6wmeH xupoB. Pacniaj ;kMpOB U OKUCIIEHHE BBICIIMX JKUPHBIX KUCJIOT. MexaHu3M OHOCHHTE3a
BBICIIMX JKUPHBIX KUCJIOT. Hapymenus B oOMeHe xupoB. OXHUpeHHe U ero MPUYHHBI.

Bocku, ux ctpoenue, pynkuuu u npenacrasutenu. Crepuasl, Creposnsl. CtpoeHue u GyHKIUU
CTEPOHJIOB.

®ochonunuael. buonoruueckas posb GocHoaUNHUIOB.

buogoruueckoe okucijienue u cuare3 AT® (1uac)

Hctopust n3yyeHus mpoueccoB OMOIIOTHYECKOro okucienus: padorst A. H. baxa, B. U.
[Manmanuna. PaznooOpasue hepMeHTOB OMOTIOrHIECKOTO OKHUCIICHHUS.
CucTtemMbl MUKPOCOMAJIBHOTO OKHCIIeHus B kiieTke. [lutoxpom P-450 u ero posib B J€TOKCUKALIUU
KceHoOnoTukoB. CynepokcuaaucMyTasa, KaTajia3a i UX pojib B 3alIUTe OpraHu3Ma OT aKTUBHBIX
dbopM kucioposa.

Comnpsbxenne okucieHus ¢ dochopunupoBanuem. CydctpatHoe dochopunupoBanue u
dbochopunupoBaHue Ha YPOBHE IJIEKTPOHHO-TpAaHCTIOPTHOU menu. [loHsTHE O compsraromien
MeMOpaHe MUTOXOHIpHI. CTpoeHHE MPOKAPHOT.



I'opMoHBI 1 UX posib B 00MeHe BelecTB (24aca)

Knaccudpukanust topmoHoB. CtepouaHble TOPMOHBL. MeXaHHW3M JEHCTBUS CTEPOUIHBIX
TOPMOHOB.

[lentuaabie TOPMOHBI. MeXaHW3M JEHUCTBUS TENTHIHBIX TOPMOHOB. CaxapHbIii 1ualdeT U ero
BUJIBI.

[Ipounie TOPMOHBI, UX CTPYKTYpa U MEXaHU3M JAeUcTBUs. [[puMeHeHrne TOpMOHOB B MEIUITMHE U
CEJIbCKOM XO3SICTBE.

B3anmocBsa3b uM peryasnusi oomMeHa BemecTB. IIpo0seMbl OMOXMMH4YECKOH JIKOJIOTHH.
(1gac)
OOue mpencTaBleHUs] O B3aMMOCBA3M OOMEHA BEIIECTB B KieTke. IIoHATHE O KIIIOUEBBIX
MeTaboIUTaX.
B3anmMocBs3b 6€7TKOBOTO M HyKJIIEMHOBOTO OOMEHA, 3HAUYEHHE PETYIATOPHBIX OEJIKOB.
B3anMocBs3p yrieBogHoro u 0enkoBoro oOMeHa. Ponb MMpOBHHOTPagHOM KUCIIOTHI M IIUKIIA
KpeOca B 3T0i1 B3anMocBs3u. B3anMocBs3p 0OMeHa YIriieBOJOB U JHMIHUIOB. YPOBHU PETYISLUN
oOMeHa BeIIeCTB: KJIETOUYHBIN, OPTaHU3MEHHBIN U TIOMYJISITHOHHBIM.
DKOIOro — OMOXMMHYECKHE B3aMMOJCHCTBHS C YYAaCTHEM Pa3UYHBIX TPYHI OpPraHU3MOB:
MHUKPOOPTIaHU3MOB, I'pUOOB, BBICIIUX PACTEHUH, )KUBOTHBIX. TOKCHHBI pacTeHUid. Hakorienue u
HCIIOJIb30BAHUC ) XUBOTHBIMH BTOPUYHBIX MeTa0O0JINTOB paCTCHHﬁ.

AHTpoOINOreHHble OHMOAKTHBHBIE BELIECTBA M MPOOJIEMbl XUMHMUYECKOTO 3arps3HEHUs
omocdepsl. Dxoormuecku 6e30MacHbIe CIIOCOOBI BO3ACHCTBHSI HA Pa3INYHBIC BHJIbI )KHBOTHBIX,
pacTeHuil, 1 MUKpOOPTraHU3MOB.

IIlnanupyembie pe3yibTaThl 0CBOCHUS Kypca

BHeyp()‘IHOﬁ ACATECJIBbHOCTH
3HaTB/yMeTh:
XapaKTepUCTUKY OCHOBHBIX KJIACCOB COEAMHEHUH, BXOASIIUX B COCTAaB )KUBOWH MaTEpHH.
Baxneiimume pazgensl OMOXMMMM: O€NKH, (PEPMEHTHI, JMMNHJbI, HYKJIECHHOBBIE KHCJIOTHI,
BUTAMUHBI.
OcCHOBHbIE IPUHIUIIBL, JIEKAIINE B OCHOBE KOJIMUYECTBEHHOIO M KAU€CTBEHHOI'0 aHAIN3a.
OnpenensaTs NPUHAMIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIaCCy COCIMHEHUN.
[IpoBOANTH KaueCTBEHHBIEC PEAKIIUN HA ONIKH, (HepMEHThI, BUTAMUHBI.
Habmtonate 1 BecTu 3anic rpaMOTHBIE 3aIICH HAOJII01aeMBbIX SBJICHHM.
[Tpon3BOANTH CPaBHUTENBHBIN aHAIN3 OJYYEHHBIX PE3YIbTAaTOB, JIeJaTh BHIBObI.
Hcnonp3oBaTh NpUOOpPETEHHBbIC 3HAHUS M YMEHHMA B INPAKTUYECKOH JEATENIbHOCTH U
MOBCEIHEBHOM  JKHU3HM  JUISL: bopMHpoBaHMA 3J0pOBOTO 00pa3a JKM3HM Ha OCHOBE
TEOPETUYECKMX 3HAHMM M NPAKTUYECKMX YMEHMH B 00macTM OMOXMMHHU  YEJIOBEKa;
HKOJIOTUYECKU TPAMOTHOTO ITOBE/ICHUS B OKPYKAIOLIEH cpele;
OLICHKM BIIUSHUS XUMHUYECKOTO 3arpsi3HEHMsI OKpYXKAroIleW Cpelbl Ha OpPraHu3M YeJIOBEKa;
KPUTUYECKON OLIEHKU MH(OPMAIMH O BELIECTBAX, UCIIOJIb3YEMBIX B OBITY.
BBINOJIHATh HEKOTOPBIE HECIIOKHBIE ONEPALIUU U UCII0JIB30BATh METOUYECKUE IIPUEMBI.



TemaTuuyeckoe NJIAHUPOBAHUE

Hazpanme Temb1 KomaectBo Kommgectso
4acoB YacoB
nporpaMmMa bazvicHbIi rian
DJIEKTUBHOT'O
Kypca s 9-

11 xnacca

«buoxumusay»
Baenenue 1 1
XUMHUYECKHIA COCTaB OPraHN3MOB 1 00IIIEe TIOHSATHE 2 0
00 0OMeHe BEIIEeCTB ¥ SHEPI'HH B KUBOU TPUPOIS
Benxu 2
DepMEHTBI
ButaMuHBI 1 HEKOTOPEIE PYrye OHOIIOTHYECKH 2
AKTUBHBIE COETUHEHUS
HykneuHoBble KUCIOTHI U UX OOMEH 5 2
Pacmiag 1 OnocuHTE3 OEIIKOB 4 2
VrieBoasl U UX 0OMeH 4 2
Jlununaer 1 ux oOMeH 4 2
buonoruueckoe oxuciienue u cuare3 ATO 2 1
['opMOHBI U UX POJb B 0OMEHE BELIECTB 2 2
B3anmocBs3b U perymsmnus oOMeHa BEIeCTB. 4 1

[Tpo6ieMbl OMOXUMHYECKON IKOJIOTUU




