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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHUH Ha YPOBHE CPEIHETO 001Iero oOpazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUN «CTpaTeruu pa3BUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe O XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK MIPaeT 0cOOYI0 pOJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYyKaroIllleM MUpPE KaK O €IMHCTBE MPUPOblI U YEIOBEKa, KOTOpoe (HopMHUpYyeTCs B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 00UIel XUMHM) U OpraHuYecKor XuMuu. POpMHUpPOBAaHUE JTAHHOW CHCTEMbI 3HAHHM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» U «O0mas 1 Heopranuueckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU MOJIYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOWU PEAKIUH.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYJAIOIIUMCS TIPEOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIBTYPOJIOTHYCCKHIA H TPUKIAQAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPHIOKEHUNW XUMHUU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3ajad. B menom coxpepxanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHUYECKOTO U OPTraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOsieM, a Takke mpoliem cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MperycMaTpuBaloT (GOPMUPOBAHNE YHUBEPCATBHBIX YYCOHBIX ICHCTBUN, WMEIOIIHNX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATEILCKOM ACITESAbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IIO3HAHUN XHMUH.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJAMLUMOHHO TMpHU3HAETCS (GOpPMUPOBAHHE OCHOB XHUMHUYECKOW HayKu Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIPEEIICHUIO LIEJIe N3YUEeHHUs IIPEIMETA SBJISIETCS BIIOJIHE OIPaBAAHHbIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXKaT KIIIOUEBBHIE MOHATHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOJAX MO3HAHHs BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBbHOCTH, CBSI3aHHBIX C HaONIONEHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU MPHUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
NPUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH M UX IIPUMEHEHUEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHbIX U TBOPUYECKUX CIOCOOHOCTEM
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHan3a y4eOHO! U HayYHO-TIOMYIIpHONM HH(POPMAIIMY XUMUYIECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYaromuxcs yOeXIEHHOCTM B TYMaHHUCTHUECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
paBHOBECHsI, OCO3HAHMUSA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOUICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

[Ipeamer opraHuueckoid XMMHUM: €€ BO3HUKHOBEHHUE, PAa3BUTHE M 3HAUEHHE B IIOJIyYEHHMM HOBBIX BELIECTB M MaTepuayioB. Teopus
CTPOEHHUsl OpraHMyeckux coenuHeHud A. M. ByrtnepoBa, €€ ocHOBHble mosiokeHUs. CTpyKTypHblEe (DOPMYJIbl OPraHMYECKUX BEILECTB.
I'omomnorust, nzomepusi. XuMudeckas CBsI3b B OpraHU4E€CKMX COCIMHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBSA3H.

[IpencraBinenne o Kiaccu(UKAMM OPraHMYECKUX BemlecTB. HOMEHKIaTypa OpraHMYeCKHMX COCIUHEHHWH (CHCTeMaTHYecKas) W
TPUBHAJIbHbIE HA3BaHUS BaKHEHIINX NPECTaBUTENEH KIIACCOB OPraHUYECKUX BEIECTB.

OKclepUMEHTalIbHbIE METO/Ibl M3YYEHHUsl BEIECTB M HX IPEBpAIIEHUI: O3HAaKOMJIEHHE ¢ OOpa3llaMH OpPraHUYeCKHUX BELIECTB U
MaTepuaiaMM Ha UX OCHOBE, MOJEIMPOBAHHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJAEHHE M ONHCAHHME JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPTAaHUYECKHUX BEIECTB IPH HArpeBaHMH (TUIaBJICHUE, O0YTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — NPOCTEeHIINE PEICTABUTENN aJIKAHOB: (PU3HMUECKUE U XUMUYECKUE
CBOICTBa (peakIy 3aMeIIEeHNs U TOPEHUs), HAX0XKJIEHUE B PUPOJIE, TOIYyUEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHI psii. DTUJIEH W MPONUIIEH — IMPOCTEHIINE MPEICTABUTENN aJKEHOB: (pU3MuecKkue U
XMMHUYECKHE CBOMCTBA (peaKkIMK I'MIpUPOBAHUS, FaIOTCHUPOBAHNUS, TUAPATALIMHI, OKUCIICHUS U OJMMEPHU3aluN), TOJyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHeHMIIME XMMHUYECKHE CBONCTBA (peakius MHOJMMEpH3alun).
[TonydyeHne CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psa. ALETWIEH — MPOCTEHUIINM MpelcTaBUTENb aJKWHOB: COCTaB,
CTpoeHue, (u3NYecKre M XHUMHYECKHe CBOWCTBA (peakluu TUAPUPOBAHHUS, TaJIOTEHUPOBAHUS, THApATallid, TOPEHUs), MOIy4YeHUEe U
IIPUMEHEHHE.

Apensl. benszon: cocraB, crpoeHue, pusnveckre U XUMUYECKHE CBOMCTBA (peaKIMH raJJOT€HUPOBAaHUS M HUTPOBAHUS), MOJyUYEeHUE U
npuMeHeHue. Tonyon: cocmas, cmpoeHue, QuzuuecKue u Xumuyeckue ceoucmea (peakyuu 2ano2eHupo8aHus U HUMPOBAHUL), NOLYYeHUe U
npumenerue. TOKCUYHOCTb apeHOB. I 'eHeTHUecKast CBSI3b MEXy YITIEBOAOPOJAMH, IPUHAIEKAIMMH K PAa3JINYHBIM KJIacCaM.

[TpupoaHble MCTOYHHMKH YriaeBoJopozoB. Ilpupoansiii ra3 u momyTtHble HedTsHble ra3sl. Hedtes u e€ mpoucxoxxaenue. CrocoObl
nepepaboTku He(TU: MEeperoHka, KPEeKUHI (TepMHUYECKUN, KaTanuTtudeckuil), muponus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.



DKCrepUMEHTAIbHBIE METOIbl U3YUEHUS! BEIIECTB U MX MpEeBpallleHUuii: 03HaKOMJICHHE ¢ o0pa3laMu IJIacTMacc, KaydyyKOB M PE3UHBI,
kowteknuu «HedTb» U «YTosb», MOJIETUPOBAHNE MOJICKYT YTIEBOJOPOIOB M TaIOTEHOMPOU3BOAHBIX, IPOBEACHUE MPAKTUYCCKONW PAOOTHI:
MOJIyYeHHUE 3TUIICHA U U3YYCHHUE €r0 CBOMCTB.

PacuérHble 3amaun.

Bbruncnenus mo ypaBHEHHMIO XMMUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa pEakUUu MO

U3BECTHBIM Macce, 00bEMY, KOJTHMUYECTBY OHOTO M3 HCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3UYECKUE M XUMHUYECKHE CBOMCTBA (PEAKIMM C aKTHUBHBIMU
MeTaJulaMH, raJIor€éHOBOAOPOAAaMH, TOPEHHE), IPUMEHEHNEe. Bo1opoiHbIe CBA3M MEXy MOJIEKYJIaMU CIIMPTOB. JlecTBUE MEeTaHOJa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CIUPTHL. OTHICHTINKOIb W TIWIEPUH: CTpPOCHHE, (U3WYECKHEe M XHMHUYECKHE CBONCTBA (B3aMMOACWCTBHE CO
IIEJ0YHBIMM METaJUIaMH, KaueCTBEHHAsl peaklusi Ha MHOIOATOMHbIE CIUPTHI). JlelicTBUEe HA opraHu3M uenoBeka. [IpuMeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHe U XUMUUEcKue cBoiicTBa. TokcnuHocTh (heHomna. [Ipumenenne penona.

Anpreruasl U Kemowuvi. POpManbIEruj, amneTalbJeTHua: CTPOeHHe, (PU3MYecKre M XUMHUYECKHE CBOMCTBA (PEaKIHMW OKHUCICHHS U
BOCCTaHOBJIEHHUSI, KAUECTBEHHbIE PEAKIIMN), T0JIyYCHHE U IIPUMEHEHHUE.

OnHOOCHOBHBIE IIpee/IbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsl KUCIIOTBI: CTpOEHHE, (U3NUYECKHE U XUMUYECKHE CBOMCTBA
(cBoiicTBa, OOImME Ui Kilacca KUCIOT, peakuus sTepudukanuu), noiaydyeHue U npumeHeHue. CreapuHOBas U OJEUMHOBAsl KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE IEHCTBHUE.

CrnoxHble 3QUphl Kak TPOU3BOIHbIE KapOOHOBBIX KUCIOT. ['Hponu3 cnoxHbIx 3¢upos. XKupsl. ['naponns xxupos. [Ipumenenue Kupos.
Buonorunyeckas posb KHUPOB.

VYrieBonpl: cocTaB, KiaccUUKaIUs YIIIeBOJOB (MOHO-, M- M ToJMcaxapuasl). [Jroko3a — mpocTednii MOHOCaXxapul: 0COOCHHOCTH
CTPOEHHSI MOJIEKYJIbI, pU3NYECKHEe U XUMUYECKUE CBOWCTBA (B3aumoaelcTeue ¢ ruapokcuaom meau(ll), okucienne aMMuadyHbIM pacTBOPOM
okcuna cepebdpa(l), BocctaHoBieHue, OpoXeHHE TIIIOKO3bI), HAXOXKJICHHE B TNPUPOJAE, NMPUMEHEHHe, Ouonoruyeckas poiib. DOTOCHHTE3.
®pyKTO3a KaK U30MEP IIFOKO3bI.

Kpaxman u 1emiron03a Kak npupoiHbie nmoiuMepsl. CTpoeHne Kkpaxmana U 1eutrono3bl. Gu3nyueckrue 1 XMMUYECKHe CBOMCTBa Kpaxmaia
(ruaponn3, KaueCTBEHHAs peaklys ¢ HOJIOM).

OKcrepUMEeHTabHbIE METO/bl M3YyYeHMs BELIECTB M HMX NpPEBpAllleHHii: MpoBeJeHHe, HAOII0JeHUEe M OMUCAHHE JIEMOHCTPAI[MOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKI[MH OJHOATOMHBIX CITUPTOB (OKUCIEHHE dTaHona okcuioM Meau(1l)), MHOroaTOMHBIX CIIMPTOB
(B3aumosielicTBue riuuepuHa ¢ ruapokcuaom mean(ll)), anprernnoB (OKuciIeHHe aMMHAauHbIM pacTBOpoM okcuja cepedpa(l) u ruapokcuom
meau(Il), B3aumopeiicTBue kpaxmaia ¢ HOJ0M), POBEICHNE IPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIOTHI.



Pacuérnbie 3anaumn.

Borurcnenus mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEMa, KOIMYECTBA MCXOIHOTO BEIIECTBA MU NPOAYKTA PEAKIUU TI0
U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3o0Tcoaepkaliue OpraHu4eCcKue COeTUHEHUS.

AMHMHOKHUCIIOTB KaKk aM(OTEpHbIE OpraHWYECKHE COeIWHCHHs. DPU3NUecKHne M XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpUMepe
ruiyHa). buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTub.

benku kak TpUpOIHBIC BBICOKOMOJCKYISPHBIC COSAWMHECHHS. llepBUYHAsl, BTOPUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIH3, ACHATYpaIisl, KAUeCTBECHHBIC PEAKIIUH Ha OCIIKH.

DKCIEpUMEHTAIBHBIE METOJIbI W3YYCHHsS BEIIECTB W WX IPEBpAICHHI: HAOJIIOACHHE W OMMCAHUE JICMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypaiusi OeJIKOB IPU HArPEBaHUH, [IBETHBIC PEAKIIMHU OEITKOB.

BricokoMosieKyasipHbIe COeAMHEHU S

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPHU3ALIUU,
cpenHsis MoJieKyJsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJUMEPU3ALINS U TOJTUKOHACHC AU

DKCIEepUMEHTAIbHbIE METO/bl U3YyYEHHUS BEIIECTB M WX IPEBPAICHUI: 03HAKOMIIEHHE C 00paslamMu MPUPOIHBIX M UCKYCCTBEHHBIX
BOJIOKOH, IIJTACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMETHBIX CBS3€W MPU M3YYEHUHM OpraHuydeckol xumuu B 10 Kilacce OCyHIECTBISIETCA 4YEpe3 MCIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUN, TaK W TOHSATHH, SIBISIOMUXCS CHUCTEMHBIMH JJIi OTAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
HUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBbIC TOHSATHUS: SIBICHUE, HAy4YHBIA (aKkT, TUIOTe3a, 3aKOH, TEOpHS, aHalM3, CHUHTE3, KiIacCU(pUKAIUA,
NEePUOANYHOCTD, HAOIOIECHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOICTUPOBAHUE.

®dusnka: MaTepusi, dHEPrusi, Macca, aToM, dSJEKTPOH, MOJEKYyJa, DYHEPreTUYECKUM YpOBEHb, BEIECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUUMHBI U €AUHHUIBI UX U3MEPEHUS.

buonorus: kierka, opranusm, O6mochepa, oOMeH BelIecTB B opranusme, (HOTOCHHTE3, OMOJIIOTMYECKH aKTHUBHBIC BellecTBa (Oenku,
YTIEBOIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJIBI, TTOJIE3HBIE UCKOMIAEMbIE, TOTIITUBO, PECYPCHI.

TexHon0rus: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHATILHOIO MUTAHUS, MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE TTPENapaThl,
MaTepUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

MOTHBOB B ITOJTYYEHUH U TIOCIEAYIOIIEM aHaIn3€e HH()OPMAITUH O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEJICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3AHHBIE C XUMHUYECKUMU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHHE M TMOCTYNKHU CBOMX TOBApPHUIIEH C MO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
MOCJIEACTBHUI 3TUX MOCTYIIKOB;

4) opMHPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHWMAHUS I[IEHHOCTEH 3JI0pOBOTO W 0Oe30MmacHOro oOpasza >KM3HH, HEOOXOJWMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY
(U3UIECKOMY U TICUXUYECKOMY 3710POBBIO;

coOJTr0IeHHSI TIPaBIIT 0€3011aCHOTO OOpaIEHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HHU M B TPYAOBOU JEATEILHOCTH;

MOHUMAaHUS [IEHHOCTU TPaBWJI UHIAUBUIYATBHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO MOBEICHUS B CUTYalMsIX, YTPOKAIOIINX 30POBBIO U
JKU3HU JTIIOEH;

OCO3HAHUSA MOCIEACTBUIA U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Yy4€OHO-HCCIICIOBATEIHLCKON JIEATEIHHOCTH, OOIIECTBEHHO TOJIE3HOH, TBOPUYECKOW M JPYrUX
BUJAX JEITCILHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COIMAIBHON HAMPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Ipodeccuil pa3indHOro poja, B TOM YHCIIE Ha OCHOBE MPUMEHEHHs] MPEIMETHBIX 3HAHUU T10
XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYATbHOW TPAaeKTOpUH OOpa3oBaHus, Oyaymield mpodeccuu U peaau3aluud cOOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TrMYeCKOT0 BOCITUTAHUSA:

HKOJIOTUYECKHU 11€TIeCO00Pa3HOr0 OTHOIIEHUS K TIPUPO/IC, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHMMAaHUS TJIO0AIbHOTO XapaKTepa SKOJOTHYECKHX MpOoOJieM, BIUSHUS IKOHOMHUYECKUX IPOIECCOB HA COCTOSIHHE MPUPOTHOU U
COLIMAJIBHOU CPEIbL;

OCO3HAHUS HEOOXOIMMOCTH MCTIOIB30BAHMS TOCTHKEHUN XUMUH JIJTS PEIICHHS BOMPOCOB PAIMOHAIIBHOTO MPHUPOJI0TIOIb30BAHUS;

AKTHBHOTO HEMPUATHS JEHCTBUN, TMPUHOCAIINX BpE] OKPYKAIOIIEH MPUPOJHON Cpelie, YMEHHUS MPOTHO3UPOBATH HEOIArONpHUSTHHIE
SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX AEHUCTBUI U IPEeIOTBpaIlaTh UX;

HaJU4Ms Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYpPbl, ONbITA ACSITEIBHOCTH SKOJIOTUYECKON HAIpPaBICHHOCTH,
YMEHUSI PYKOBOJCTBOBATHCSA HMMH B II03HABATEIHHOW, KOMMYHUKATUBHOW W COIMAJIBHOM TPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;



7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

NOHUMaHMs CHENU(PUKH XUMHUU KaK HAayKd, OCO3HaHMA €€ poiu B (POPMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
LIEJIOCTHOTO MPEJICTABICHUS 00 OKpYKAaloIIeM MHpEe Kak O €AMHCTBE NPHPOJbl U YEIOBEKAa, B MO3HAHUU IPUPOAHBIX 3aKOHOMEpPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0COO0H 3HAUMMOCTH XUMUH JIJIsI COBPEMEHHOH IIMBUIM3AIMH: B €€ TYMaHUCTHUECKOW HAIPABICHHOCTU U BaKHOU POJIU
B CO3/IaHUM HOBOM 0a3bl MaTepUalbHON KYJIbTYpPBI, PELIEHUH IJI00aIbHBIX MPOOJIEM YCTOHYMBOIO PA3BUTHUS UEIOBEYECTBA — CBHIPHEBOIA,
SHEpPreTUYecKoi, MUINEBOM M SKOJIOTMYecKOd Oe30lacHOCTH, B Pa3BUTUM MEIULMHBI, OOECHEeYeHHM YCIOBMHM YCIEHUIHOIO Tpylda H
9KOJIOTUYECKH KOM(POPTHOM KU3HHU KaXKA0T0 YieHa O0ILEeCTBa;

€CTECTBEHHO-HAYyYHO! I'PaMOTHOCTHU: IIOHUMAaHUS CYIIHOCTH METOJOB MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
UCIIOJIb30BaTh NOJy4yaeMble 3HAHUS JUIsl aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOILIEro MUpa U MPOUCXOALIMX B HEM U3MEHEHUM, yMEHUS
JienaTb 00O0OCHOBAaHHbBIE 3aKIIOUEHHS HA OCHOBE Hay4HBIX ()aKTOB U MMEIOLIMXCS JaHHBIX C 1I€JIbI0 MOIY4YEHUs IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO MCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIsl peLIeHHUs TPOOJIeM B peabHbIX AKU3HEHHBIX CUTYalUsAX;

MHTEpeca K TO3HAHUIO U MCCIIE0BATENBCKOM ACSTEIIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO U CaMO00pa30BaHUI0, K aKTUBHOMY IOJIY4€HHUIO HOBBIX 3HAHUM 110 XUMUU B
COOTBETCTBUM C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TPpYZa B Pa3IMUHbIX cepax NpodhecCHOHATBHON AEATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeameTHbIe pe3yabTaThl OCBOEHUS YI€OHOTO MpeaMeTa «XUMHUSI» Ha YPOBHE CPEHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauMMBbIe A1 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXKIUCIUIUIMHAPHBIE (MEXIpeaIMETHbIE) OOIeHAyYHbIE TMOHSATHS,
OTpakarollye IEJOCTHOCTh HAYYHOH KapTHHBI MUpa U CHENU(HUKY METOJOB MO3HAHUSA, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepws,
BEIIIECTBO, DHEPrusi, SIBIIEHWE, MPOIECC, CUCTEMA, HAy4dHbIH (akT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEOBaHUE,
HaOJI0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YVHHUBEpCcaldbHble yueOHbIe JeiCcTBHUS (TMO3HABaTeIbHbIE, KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), oOecneunBammue (HopMHUpOBaHHE
(GYHKIIMOHATBHON TPAMOTHOCTH U COIIMAIEHOW KOMITETEHITUH 00YYarOIIUXCS;

CIOCOOHOCTH 00YYaIOMIUXCSl UCTIOb30BaTh OCBOSHHBIE MEXKIUCIIUTUTMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHHS U YHUBEpCAJIbHbIC yUeOHbIE
JIEUCTBYS B TO3HABATEIbHOW M COLIMAIIBHON MTPAKTHKE.

MeranpenMeTHble Pe3yNbTaThl OTPAXKAIOT OBIAJACHHE YHUBEPCAIBLHBIMH YyYEOHBIMU I[I03HABATEIbHBIMU, KOMMYHHUKATHBHBIMU H
PEryJIATUBHBIMU JICUCTBUSIMU.

OBJiaeHue YHUBEPCAJIbHBIMH Y4eOHBIMH MMO3HABATEJIbHBIMHY 1eHiCTBUSIMHU:



1) 6a30Bble JJOrnYecKue AeCcTBHS:

CaMOCTOSITENILHO (POPMYIUPOBATEH U aKTyaTHU3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpCAC/IAThL LCJIM ACATCIIBHOCTH, 3aJaBasd MHNapaMCTpbl WM KPUTCPpUU HUX HOCTHUKCHHUA, COOTHOCUTHL PE3YJIbTAThl ACATCILHOCTH C
MOCTaBJICHHBIMH IICJISIMHU;

HCITOJIH30BaTh MPU OCBOCHUH 3HAHHMM IMPUEMBI JIOTHYECKOTO MBITIUICHUSI — BBIJCIATh XapaKTepHbIC IPU3HAKK MOHATUH U yCTaHABIIMBATh
HX B3aMMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIUC MMOHATHUA IJIA O6’b$ICH€HI/I$I OTACJIIBbHBIX (I)aKTOB u HBHGHI/Iﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPUH IAJIA K.TIaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHWYCCKHUX peaKuMﬁ;

yCTaHABJIUBATh MPUYUHHO-CIICACTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYCCKHE PACCYXKICHHsS (MHIyKTUBHBIC, NEAYKTHUBHBIC, 10 aHAJOTHUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
pacCMaTpUBACMBIX SBJICHUAX, q)OpMy.]II/IpOBaTB BBIBOAbBI U 3aKJIIOUYCHU A,

INPUMCHATH B IIPOLCCCEC ITO3HAHUA, HUCIOJbB3YCMBIC B XHMHU CHMBOJIMYCCKHC (3HaKOBBIC) MOJICIIN, Hpeo6pa303513aTI) MOACJIBHBIC
MPEJICTABICHUS — XUMUYECKHM 3HAaK (CUMBOII) 3JIeMEHTa, XUMHUecKas (GopMylia, ypaBHEHHE XUMUYECKON peaklMi — MPU PEHICHUH y4eOHbBIX
MO3HABATEIIbHBIX W IMPAKTHYECKHX 3a7ad, NMPUMEHATh Ha3BaHHBIC MOJICIbHBIC TPEACTABIICHHS IS BBISIBICHHUS XapaKTEPHBIX IMPU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKHHﬁ.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LENM U 3aJa4d HCCIETOBAHMS, WCIOJIb30BAaTh IMOCTABICHHBIE UM CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIE BOMPOCH B
Ka4uCCTBC MHCTPYMCHTA IMO3HAHWUA U OCHOBBI JJI1 q)OpMI/IpOBaHI/Iﬂ THUIIOTE3EI 11O MPOBEPKE MPAaBHUIIBHOCTU BBICKA3BIBACMBIX CY)KHGHHﬁ;

BJIaAACTb HABBIKAMH CAMOCTOSATCIBHOI'O0 IUIAHUPOBAHHMA W MNPOBCACHHUA YYCHHYCCKUX OIOKCIICPUMCHTOB, COBCPIICHCTBOBATH YMCHHA
HAOMIOIaTh 32 XOJOM MPOIECcCca, CaMOCTOSTEIBHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, GopMyIupoBaTh OOOOIIEHHUS U BHIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yNbTaTOB MCCIEAOBAHMUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJEIaHHOM paboTe;

NpUOOpEeTaTh OMNBIT YYEHUUECKON HCCIIEOBATEIbCKOM M TNPOEKTHOW JESTENbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO Pa3JIMYHBIX MCTOJO0B ITIO3HAHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHMKAX MH(pOpMaluu (HAyYHO-MOMYJISpHAs JTUTEpaTypa XUMHYECKOTO COAEPIKaHMsI, CIIPAaBOYHBIE
nocobusi, pecypcbl WHTepHera), aHAIM3UPOBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB M (OPM MpEACTABICHUS, KPUTUYECKH OICHUBATh €&
JIOCTOBEPHOCTH M HEITPOTHBOPEUYNBOCTD;

dbopMynupoBaTh 3ampOChl M MPUMEHSTHh PAa3IUYHbIE METOMABI MPH MOWCKE W OTOOpe MHPOpMAIuu, HEOOXOTUMOW Ml BBITOTHEHUS
yueOHBIX 3a71a4 OMPEAeIEHHOTO THIIA;

HpI/IO6peTaTI) OITBIT UCITOJIb30BAHU S I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TEXHOJIOTUH U PA3IMYHBIX ITIOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TpeACcTaBlIeHHUS WH(POpMAUU (CXEMBbI, TpPaQHKH, TUarpaMMBbl, TaOIUIIbI, PUCYHKU U
Apyrue);

UCIIONIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpEACTBa MNpH paboTe ¢ XUMHYECKOH HHQOpMAIMEH: NPUMEHSITh MEXIPEIMETHBIC
(pusuueckue 1 MaTeMaTHYECKHE) 3HAKU M CUMBOJIBI, (hOpMYJIbI, a00peBHATYPhl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M PE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

OBgi1ajieHHe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMHU 1eHCTBUSIMHU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbI B XOJI€ IUANOra W/WIU IUCKYCCHH, BBICKA3BIBATh WU, (POPMYTUPOBATH CBOH
NIPEIOKEHUS] OTHOCHTEIIHPHO BBIITOIHEHUS TIPEJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMEl pe3yJbTaTOB II03HABATEILHOW JEATEIBHOCTH, IIOJYYCHHBIX CaMOCTOSTENIBHO WM COBMECTHO CO
CBEPCTHUKAMH IIPH BBITIOJHEHUN XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYCCKOW PabOTHl MO HMCCIEAOBAHUIO CBONCTB HM3y4acMbBIX BEIIECTB,
peaym3anyu y4eOHOTO MPOeKTa U (HOPMYIMPOBATH BHIBOJBLI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCICAOBAHUN ITyTEM COTJIACOBAHUS TMO3HMIIUN B
X0JIe 00CY)KICHUS U 0OMEHA MHECHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBATH M OCYIIECTBIISTH CBOIO TIO3HABATENBHYIO JESTEILHOCTD, OMPEAesisl €€ 1eNn U 331a4H, KOHTPOJIUPOBATh U
0 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MPEJIaraeMbIi aJrOpuT™M JIEHCTBUN TPH BBIMOJHCHUN YYEOHBIX M HMCCIIEIOBATEIBCKUX 3ajad,
BBIOUpATh HanOoJIee IPPEKTUBHBIN CIIOCOO UX PEHICHHS C YYETOM MOJTyYCHHsI HOBBIX 3HAHUH O BEIIECTBAX M XMMUYCCKHX PEAKITUIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABIECHUN O XMMHUYECKON COCTaBIISAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XMMHHM B MO3HAHHUU
SBJIEHUN TPUPOABI, B (POPMUPOBAHUHM MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pelieHus
NPaKTUYECKUX 3a/1a4 U KOJOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBbIO U IPUPOJIHOIL cpeie;

BJIaJICHNE CUCTEMON XMMHUYECKHUX 3HAHUH, KOTOPasl BKJIIOYAET: OCHOBOIOJIATAIOIINE NOHIATHS (XMMUUECKUI JIEMEHT, aTOM, 3JIEKTPOHHAs
o0oyiouka aroMa, MOJIEeKyJa, BaJE€HTHOCTh, O3JIEKTPOOTPULIATEIbHOCTh, XHMHUYECKasi CBSA3b, CTPYKTypHass ¢opMmyna (pa3BEpHyTas U
COKpaléHHas1), MOJIb, MOJISIPHAs Macca, MOJISIpHBIM 00BEM, YriepoAHbll CKeneT, (GyHKIMOHAJIbHAs Tpylmna, paaukall, H30Mepusi, U30MEpHI,
TOMOJIOTHYECKHUM Psii, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA M a30TCOAEpIKAIUME COCIMHEHMs, MOHOMEp, IOJHUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs); TEOPHUH M 3aKOHBI (TEOpHsl CTPOEHHs OopraHuueckux BemiecTB A. M. ByTnepoBa, 3aKkOH COXpaHEHHs



Macchl BELECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI SI3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIeKallMe B OCHOBE [IOHUMAHUS IPUYMHHOCTH
U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PaKTOJOTMUYECKHE CBEICHHsS O CBOICTBaX, COCTaBe, MOJIYYEHHH U OE30MIaCHOM HCIIOJIb30BAHUH
BOXHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH NEATETLHOCTH YeIOBEKa;

C(OPMHPOBAHHOCTh YMEHMH BBIABJISATH XapaKTEpPHblEe IPU3HAKW IOHATUH, YCTaHABIMBaTb HUX B3aUMOCBA3b, HCIOJIB30BAThH
COOTBETCTBYIOLIME [TOHATUS IIPU ONMCAHUU COCTaBa, CTPOECHUS M NPEBPAILEHUI OpraHMYeCKUX COeANHEHHIH;

c(OpPMHPOBAHHOCTHh YMEHUI HCIOIB30BaTh XMMUYECKYI0 CHMBOJIUKY JJISl COCTABICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI&HHON) GOpMyJT OPraHNYEeCKUX BEIIECTB U YPABHEHUH XUMUYECKUX PEAKIUil, N3TOTABIMBATH MOJIEIN MOJIEKYJI OPTraHUYECKHUX BEILECTB
JUI WITKOCTPALMU UX XUMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUIl yCTaHAaBJIMBaTh MPUHAJUIEKHOCTh HM3YYEHHBIX OPraHMYECKHX BEILECTB 10 UX COCTaBy U CTPOEHUIO K
OTIpeNIeIEHHOMY ~ KJIAcCy/TpyINIe COeAWHEHHH (yIJIeBOAOPOABI, KHCIOPOJ U a30TCOJACpKAIlME COCIMHEHHUS, BBICOKOMOJIEKYJISIPHbIC
COEIMHEHMS), 1aBaTh UM Ha3BaHUs No cucreMatudeckoi HomeHkaatype (IUPAC), a Takxe NpUBOAWUTH TPUBUAIbHBIE HA3BAaHUS OTAEIBHBIX
OpPraHMYECKUX BEIECTB (ITHJIEH, MPOIWIEH, alleTHWIEH, 3TUJICHIVIMKOJb, TIUIEepUH, (eHos, GopMaibaeruj, aueTalbleruj, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCJIO0Ta, OJICMHOBAs KUCIIOTA, CTeApUHOBAs KUCIIOTa, III0K03a, PPyKTO3a, Kpaxmal, LeJIIrI103a, [IULIUH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIIATh BUIbl XUMUYECKOM CBSI3U B OPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUSI TEOPUH CTPOEHHsI opraHuuyeckux BeuiectB A. M. bytnepoBa s 0ObscHeHuUs
3aBHCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBA THIHMYHBIX IPEICTaBUTENIEH
pPa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 9TaH, JTHJICH, NPOIWJIEH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeHsoul,
METaHOJ, 3TAHOJ, 3TUJICHIJIUKOJIb, TJIMIEPUH, (EHOJI, aleTalbJIerul, MypaBbUHas U YKCYCHas KHCJIOTHI, TJIIOKO03a, KpaxMmal, LeJUII0JI03a,
aMHHOYKCYCHasl KHCJIOTa), WUIIOCTPHUPOBATh T'€HETHUYECKYIO CBS3b MEXKy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX peakuuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaTh HUCTOYHHKHU YIJIEBOJAOPOJHOTO ChIpbsi (HE(PTh, MPUPOAHBIN ra3, yrojib), CIOCOOBI HX
nepepaboTKU U MPaKTUYECKOE IPUMEHEHHE MTPOIYKTOB MEpepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUI NMPOBOINUTH BBIUUCIEHUS IO XUMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA
WIN TPOJIYKTa PEAKIUU M0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MU MPOAYKTOB PEaKINH);

c(OpMUPOBAHHOCTh YMEHUH BIIAJIETh CHUCTEMOI 3HAHHWN 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHMS, UCIIOJIb3YEMbIX B XHMHUU IPH
W3YYEHUU BEIIECTB M XHUMHUYECKUX SBJICHUM (HaOMIOfeHHe, W3MepeHue, HKCIEPUMEHT, MOJEIMPOBAHUE), MCIOIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAlUAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWa IMOJIb30BAaHUS XMMHUYECKOH MOCYNOM M 1a00opaTOpHBIM OOOPYIOBAaHUEM, a TaKXKe
npaBuiia oOpallleHus C BeIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU IO BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;



Cc(OPMHPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUI SKCHEPUMEHT (MPEeBpAIIEHUs] OPraHMYECKHX BELIECTB IpU
HarpeBaHuM, IOJYYEHHE ITHJIEHA U W3YYEHHUE €ro CBOWCTB, KAUECTBEHHbBIE PEAKLUU OPraHUYECKUX BEILIECTB, JAeHATypauus OENKOB IpH
HArpeBaHWU, IBETHHIC DPEAaKUUU OCJIKOB) B COOTBETCTBMM C NpPAaBUJIAMHU TEXHHKH O€30MacHOCTH MNpH OOpalleHHH C BEIIECTBAMU H
71a00paTOpPHBIM 000PYAOBAaHUEM, IPEACTABIATh PE3yJbTaThl XUMUYECKOTO 3KCIEPUMEHTa B ()OpMe 3alMCU YpaBHEHMH COOTBETCTBYIOILUX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTHh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMALIUIO, TIOIYy4aeMYI0 U3 Pa3HbIX HCTOUYHHKOB (CpeicTBa
MaccoBoii nHpopmanuu, IHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHUI COOJIOAATh MpaBUiIa HKOJOTHMYECKU I11eJIeCO00Pa3HOro MOBEACHUS B ObITY M TPYHOBOH AEATEIbHOCTH B
LEJIAX COXPAaHEHMsI CBOEr0 3JI0POBbsl U OKpPY)KAIOLIeW NPUPOAHOM Cpeibl, OCO3HABaTh ONACHOCTh BO3JEHCTBMS Ha J>KHUBBIE OPraHU3MbI
ONpeAeNEéHHBIX OpPraHM4eCKUX BElIeCTB, MOHMMAas cwmbica nokasarens [IJIK, mnoscHATe Ha npuMepax CcHocoObl YMEHBIICHUS U
IPEIOTBPALIEHHS UX BPEIHOTO BO3/IEUCTBUS HA OPraHU3M UEJIOBEKa,

JUId O0YYaroLUXCs ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMM 370POBbS: YMEHHME NPUMEHATh 3HAHHSA 00 OCHOBHBIX JIOCTYNHBIX METOJax
MO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

JUIA CIIENBIX W CIa0OBHISAMIMX OOYYAIONIMXCS: YMEHHE HCIOIB30BaTh pelbepHO-TOUCUHYIO cucTeMy oOo3Hauenwid JI. Bpaims mms
3aIUCU XUMHYECKUX (POPMYIL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpoabnbsie IIpakrnuyeckme
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoTshI
pecypcsl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHM4YeCKOH XUMHUH

[Ipenmet oprannyeckoit xumuu. Teopus

1.1 CTPOEHHSI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no paszneny 3

Paspnen 2. Yriesoaopoanbl




2.1 [IpenenbHbIe YrIeBOAOPOIbI — aJKaHbI

HenpenenpHbie yrieBoa0pOIbl: aTKSHBI,

2.2 6
QJIKQ/IUCHBI, aJTKUHBI
2.3 ApomaTH4eCcKHe yriaeBOA0POIbI 2
24 [TpupoaHbIE HCTOYHUKH YTIEBOIOPOIOB U 3
ux nepepadoTka
Wroro no pazueny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudeckue coeTuHEHHsI

3.1 Cnuprel. ®enon 3

39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7
' Cnoxubie 3QupbI

3.3 VriaeBoasl 3
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHust

41 AMUHBI. AMUHOKUCTOTHI. benkn 3
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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