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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMma 1o XMMHUU Ha YPOBHE CPeTHETO 001ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepanbHOil 00pa30BaTeIbHONM MPOTrPaMMBI CPETHETO
obmero ooOpazoanusi (D®OIlI COQO), npencraBieHHbpix B DenepaibHOM TrocynapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmmu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peann3yromMx
OCHOBHBIC 00pa30BaTelbHBIC MPOrPAMMbl, H OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsxkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeru 0O0y4eHHs, BOCIIUTAHUS U PA3BUTHUS O0Yy4arOUIMXCs CPEeICTBAaMU y4yeOHOro mpeamMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4yaeMOe€ BBITYCKHHKaMU  0011e00pa3oBaTeNnbHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MNPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pazoBaHusA. OTH IIEHHOCTH
KacaroTcsl TMO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHMUS MHUPOBO33PEHHMS U OOLIEH KyJIbTYpPbI
YeJloBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IpUpoOHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00YyJaroIIMXCS Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4EOHOTO IMpeaMeTa «XUMHs», COJepyKaHHe M MOCTPOCHHE
KOTOPOIO ONpeZeNeHbl B MporpaMMme IO XHMHUHM C Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIMIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEJHEro OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
dbopMUpOBaHKE PALlMOHATIEHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO MPE/ICTaBICHUS
00 OKpyXaroIleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbiI0 MUPOBOH KYJIbTYphl, HEOOXOAWMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTelbHas, KaKk HaykKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUeCTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOUmIMMM LETSIMM M MPHHLUMIAMH CpeIHEro obmero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYCHHS B KU3HB COIMyMA,
MPOJIOJHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisiFomMMH  TIpeAMeTa «XUMUsS» SBISIOTCS 0a30Bbie Kypchl — «OpraHnuyeckas
XuMUs» U «O011as 1 HEOPraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJICPXKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKU: CHCTEMa 3HaHWM 10 HEOPTAaHWMYECKOM XUMHH (C BKIIFOUCHHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOITUX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O0mas 1 HeopraHudeckas
XUMUS» c(hOpMHUPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHU BeEIIeCcTBa
paccMaTpUBaKOTCSI HA YPOBHE KIIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3ydyaeMblX B Kypce BEHIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJAOPOJIOB /IO
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYaJIbHBIC
MPEACTABJICHHUS O XUMUYECKOUN CBSI3M, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HEOpraHWYECKass XUMUs» O0YUYaIOIMIUMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMUYECKUX TMO3HIIHA,
IyOKe TMOHSATh HCTOPUYECKOe H3MEHeHHe (YHKIMH STOro 3akoHa — OT oOoOmaromeil 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 kiaccoB »rneMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YelOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaKEHHUS K TpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHATH €€ JIJIsl TMOTMOMHEHUS 3HAHWM, PEIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
yueOHOro mpeamMeTra « XUMHUS TaHHOTO YPOBHS M3yYeHUS] OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs TOHUMaHUsI (GUITOCOPCKUX HIEH, TaKHX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MIO3HABAEMOCTh MPUPOHBIX SIBICHHUHN MyTEM dKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MPoOsieM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AaHUS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mutane pemeHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3ANNUUA OOyYarOIIHXCs
NPUHATBIE MPOrpaMMON MO XMMHHM TOJIXOJbI K OIPEACIICHUIO COJEPKaHUS U TMOCTPOEHUs
npeaMeTa IpeaycMaTpuBaloT (GOPMHUPOBAHNUE YHUBEPCATbHBIX YYEOHBIX ACHCTBUN, WMEIOIIMX



0a30Boe 3HaUEHUE I Pa3IUYHbBIX BUIOB JEATEIILHOCTH: PEIIeHUs Mpo0eM, MOUCKa, aHaIu3a U
o0paboTku uH(POpPMAIUK, HEOOXOMUMBIX IS TMPHOOPETCHUS ONbITa MPAKTHUYECKOW H
UCCJICIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TakK U
HA YpOBHE cpenHero obmiero oOpa3oBaHUS, TMPH  ONpPENEICHUH  COJEpKaTeNIbHON
XapaKTePUCTUKU TIIeNIe HM3y4eHHUs TMpeAMeTa HampaBlIeHUEM IEePBOCTEIICHHON 3HAYUMOCTHU
TPAIULIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOH KyJbTYphl. C METOOMYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OTIPE/ICTICHUIO 1EJIeH N3YUYCHHUS MTPEIMETa SBJISCTCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YCHHS TpeaMeTa «XUMUs» Ha
6azoBoMm ypoBHe (10 —11 ku1.) ssBASIOTCS:

e (GOpMHpPOBAHME CHCTEMbl XUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISIIOIICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM TpaBWI O€301acHOTO
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa 1eei U 3a/1ad U3yuyeHusl mpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU MPUOPUTETAMU
B CHCTeME cpenHero oomiero ooOpazoBaHusi. CerojHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHUs,
OpUEHTHUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpTraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS UX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBsa3u ¢ oTUM Tmpu u3ydeHWH mnpeaMmera «XHUMHs» JIOMUHHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus OOYyYaIIUXCS K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOIICTOCS  MHPA,
(GbopMUpOBaHHE WHTEIUICKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY WPHHSITUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOImMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHaiW3a U 00paboTku WHGPOpPMAIMHK, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAaKKe JJIS OLIEHKH C
MO3UIMI IKOJIOTHYECKO 0€30MaCHOCTU XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B



COOTBETCTBUH C KH3HCHHBIMU ITOTPEOHOCTSIMH, UCTIONB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaN3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINKA XUMHUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y OOYUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH H MTPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalomUXCcs YyOSKIEHHOCTH B TYMaHHUCTHUYECKON HaIpaBIEHHOCTU
XUMHH, ©€ BaXHOW pOMM B  PEHICHWH IIOOAJIbHBIX  MPOOJIIEM  paIlOHAIBHOTO
NPUPOJIONIONIB30BAHUS, TIOMOJHEHHUS SHEPreTUYECCKUX PECYpPCOB U COXPAaHEHHS MPHPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIOB30BAHMSI MOTYYCHHBIX 3HAHUMA NI TIPUHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHMSIX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBJICHUSIMHU.

B ydeOHOM 1utaHe cpeqHero oomero oopasoBaHus HpeaMeT «XuMuUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIC PEAMETHI.

OO01ee 4uCIIO YacoB, OTBEAEHHBIX ISl U3YYCHUS XMMHUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero oopa3oBanus, coctapisieT B 10 kinacce — 68 Jaca (2 yac B Heneno).

COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

ITpenMeTr opraHMuYecKoil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJyUYECHUU
HOBBIX BEILIECTB U MaTEPHUAIIOB. TeOopHsl CTPOEHUSI OpraHnYecKuX coeaquHeHnid A. M. bytieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n30MepHsl. XUMUYECKas CBS3b B OPraHMYECKUX COSAUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  HomeHkmatypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTENIEN KJIAaCCOB OPraHMYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMHd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHWEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OIMBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHuM (IJIaBjeHKe, OOyIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakUuu 3aMeleHus |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHME CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATalluU, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m meTwiOyramguen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKHE
cBOicTBa (peakuus noauMmepusanun). [loaydeHne CHHTETUUECKOTrO KayuyKa U pe3HHBI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHM psaA. AIETUICH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (Ppu3nyecKre 1 XMMUYECKHUE CBOMCTBA
(peakuuy ruIpUpOBaHUS, TAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBa (peakuLuu
rajJJoreHUPOBAaHUS W HUTPOBAHUSA), MOJIydeHHE M INpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKkas CBA3b MEXKIYy  YIVIEBOJOPOJAMHU,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YriaeBoaopoaoB. [IpupoaHblii ra3 ¥ nonyTHble He(TAHbIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTsl mepepaboTku He()TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBII yroJib 1 MPOJYKTHI €ro nepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3maMu TIacTMacc, KaydyKoB U pe3uHbl, Kojutekunu «HepTs» u «YToab», MoxenupoBanue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIyYEHHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaepxamme oprannyeckue CoeIHHEHUs

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XUMHYECKHE CBOWCTBA (peakIUU C aKTUBHBIMU MeETaJlJlaMH, TrajJore€HOBOJOPOJIaMH, TOpPEHUE),

npruMeHeHune. BonopoiHble B3 MeX1y MOJIEKyJIaMy cupToB. JleiicTBue MeTaHoIa U 3TaHOA
Ha OpPraHMu3M YelloBeKa.

MHoOroaToMHble CHUPTHL. JTUJICHIJIMKOIb W TIJIMLEPUH: CTPOEHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkius Ha
MHOrOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. IIpuMeHeHHMe TIiHlLEpUHA H
ATUIICHTJIUKOJIS.

@®eHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerunpl M kemouwvl. DOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3NYecKkue u
XUMHUYECKHE CBOMCTBa (pEeakUuU OKHCICHHS W BOCCTAaHOBJICHHS, KayeCTBEHHBIE DPEaKIIMN),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTHI:
CTpoeHue, pU3NUECKUue 1 XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
TepuUKaMK), TOoJNydyeHHe U mnpuMeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
XKupsr. 'maponus xupos. [lpumenenue xupoB. bruonoruyeckast poib )KUpPOB.

YrieBonbl: cocTas, KiaccuduKaIuys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
MpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (hU3HUYECKHEe U XHUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom Mmeau(ll), oxucieHme amMmMuadyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHWE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
pUMeHeHue, buonorunyeckas poib. @otocunte3. OpykTo3a Kak U30Mep TIFOKO3BI.



Kpaxman u nemmonosa kak npupojHsle nonumepsl. CTpoeHHe Kpaxmaia U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxmMaJa (FMApoJIn3, KaUeCTBEHHAs peaKLus ¢ HOJOM).

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HaOJIIOZIGHHE W ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHoma okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojeWcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepeOpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMaja C MOAOM), HPOBEAEHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCJIOTBI.

Pacuérnble 3anaum.

Bbuucinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA WJIM IMPOJYKTAa PEAaKLHMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOIYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe MuuuHa). buonornyeckoe 3HaueHue
aMHHOKUCIOT. [lentuapl.

benkn xak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONN3, JEHATypauus,
Ka4eCTBEHHbIE pEaKI[MH Ha OENKH.

OKcliepUMEeHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOdrofeHue u
ONMCAHNUE JAEMOHCTPALMOHHBIX ONBITOB: JEHAaTypauusi OEJIKOB IPU HArpeBaHUH, LIBETHbIE
peakIuu OENKOB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeIHsAs MoJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIIHSL.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: 03HAKOMIIEHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MpH M3y4eHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
MOHSITUM, ABJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJIEHHE, HAay4HbIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KIacCupUKalus, TM[NEePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEHUe,
AKCIEPUMEHT, MOJIEIIUPOBAHHUE.

®dusnka: MaTepus, FHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPIrETUUECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKHe BEIMYMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOTIINBO, PECYPCHI.

TexHomorus: NuIEeBble MPOAYKThI, OCHOBBI PAl[MOHAIBHOIO MUTAHUs, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUECKHE ITpENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM misi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XUMHs» Ha YpOBHE CpEIHEro oO0mero oO0pa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOECKICHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HAHMsI O0YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NesATeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHUU;

yBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOIIOJEHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IMOBENEHHE M MMOCTYNKH CBOMX TOBApUIICH C MO3MIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B pEIICHUH TPAKTUYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATh HEOJIATONPHUSATHBIE SKOJIOTHYECKHE IMOCIEICTBUS TPEANTPHHIMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NeSITeIbHOCTH  OKOJIOTUYECKOH  HalpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATENBHOW, KOMMYHUKATHBHOMN M COIIMAILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



MOHMMAHUA CHENU(PUKH XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHrur TpodiieM COXpPaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BATh MONydyaeMble 3HAHUS JIJIS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUM 1O XUMHUM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieluuKy METOJI0B TIO3HAHMSI, UCTIONb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBarompe (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBUS B II03HABATEIHHOU U
COILIMATILHOM TTPAKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITEIbHO (OPMYJIMPOBAaTh W AaKTyaJU3UPOBaTh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATENIbHBIX M MPAKTUYECKUX 3a/ay, PUMEHSATh Ha3BaHHbIE MOJENIbHbIE IPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh L€ U 3aJauyd  MCCIEJOBAHHUSA, MCIOJIB30BaTh IIOCTABJICHHbBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONbIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M TPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHHMKAX WHPoOpManuu (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampochl M TNPUMEHATh pPa3IMYHblE METOAbI NpPH IOHCKE U OTOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY IpecTaBieHUs WHPOpMaUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM pabOThl MO HCCICAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOJydyeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000OCHOBAHHOIO OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJNeT,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMSI); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUHN, (PAKTOIOTHYECKIE CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/II)’I BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS NIPU OMUCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLUi, U3roTaBIUBATh MOJAEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOT'O CTPOCHU A,

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HX COCTaBy M CTPOEHHUIO K OINpeAeNEéHHOMY Kiaccy/Tpymie COoeIuHEHUN
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOT, (OpMaibAerHll, aleTalbIerul,, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUAbI XUMHYECKOW CBS3M B OPraHMYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TJUICPUH, (EHOI, aleTalbICeTH1, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTEePU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM IPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHWMHUU TMpPH H3YyYEHHUH BEHIECTB M XHUMHUYECKUX SIBICHUU
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHJia MOJIb30BaHUS XUMHUECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHuYeCKUX BEILECTB MPU HArPeBaHUH, MOJYUYECHUE ATUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHHH C BEIIEeCTBAaMM M JIAOOPATOPHBIM 000pYIOBaHHEM, MPEACTABIATh PE3YNIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATH XMUMHYECKYIO HH()OPMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOro
MOBEJICHUS B OBITY M TPYIOBOH NEATETHHOCTH B IENSAX COXPAHEHHS CBOETrO 3I0POBbS U
OKpYKarolllel MpUPOHON Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUSI Ha YKUBBIE OPraHU3MBbI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi O0Oy4arolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 370POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMUM
IT i .T
11| erpocm opramcckix cocumeni A M. 6 bitbnorera LIOK
' P P A S https://m.edso00.ru/d69df650
bytneposa
Htoro no pazneny 6
Paznea 2. Yraesogopoasl
51 [IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, 4 bu6mmoreka [IOK
' [UKJI0AJIKAHEI https://m.edso00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 3 1 bubnnoreka [JOK
' aJKaJIUeHb], AIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.3 A 4
POMATIHECKHE YIICBOAOPO/EI (aperbi) https://m.eds00.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJOB U UX p bubnnoreka [JOK
' nepepaboTka https://m.edso0.ru/d69df650
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 3 1 Bu6miorexa LIOK
' P AHPIE YIIICBOAOPOA https://m.edsoo.ru/d69df650
Wroro no pazueny 21
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
3.1 Crnuptsl. Genon 6 bubnnorexa [JOK
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KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bub OK
3.2 keronbl. KapOboHoBbie KucinoTsl. ClI0KHBIE 14 hgpg:jll(;;:;asglru 14694650
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 v 5
TICBOMRE https://m.edso00.ru/d69df650
Hroro mo pazneny 25
Pa3znen 4. A3oTconeprkamue opranHuyeckue coeuHeHust
bu6mmoreka [IOK
4.1 A LA .b 1
MUHPL AMIHOKHCIOTRL. bETit 0 https://m.eds00.ru/d69df650
Htoro no paznemny 10
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
5.1 BrICOKOMONIEKYIISIPHBIE COETUHEHHUS 3 bubmorexa HOK
' yp & https://m.eds00.ru/d69df650
Hroro o pasneny 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 65+3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema vpoxa Komiectso 1acon DJEeKTPOHHBIE IU(PPOBBIE
/n yp Beero Kontponbeneie | [IpakTuueckue 06pa3oBaTENBHEIE PECYpCHI
paboTHI paboTHI
[IpenmMer u 3HaU€HHE OPTAaHUYECKON XUMUH,
MIpPeJICTABJICHHE O MHOT000pa3uu OpraHuYECKUX bubnuoreka [IOK
1 COeAMHEHHI 1 https://m.edso0.ru/3686e6f5
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U bubmmoreka [JOK
BO30Y)KIEHHOE COCTOsIHMS). BajeHTHBIE BO3MOXKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMuyeckas CBSI3b B OpraHM4ECKUX COCTUHEHHUSIX.
2 MexaHu3mbl o6pa303a£1/1;1 KOBaHeHTHOfIHCBHSH CHOCOObI 1 bubmorexa LIOK
~ ’ https://m.edsoo.ru/8d39f5c8
pa3pbiBa cBs3€il
3 Teopus cTpoeHUs: OpraHUYEeCKUX coeMHeHnd A. M. 1 bubnnorexa [JOK
byrneposa https://m.edsoo0.ru/9e595ch8
Bunel nzomepun: ¢ TypHasi, IPOCTPAHCTBEHHAsI.
4 QHSKTpOHHBII; 3(1)(1)2::1 :Ijv[oneK;nax lz)pl“aHI/I‘leCI(I/IX 1 Bubmmorexa IOK
. https://m.edsoo.ru/b0e61661
COEIMHEHUN
5 [Ipencrasienue o ki1accuPUKAMN U CUCTEMaTHYECKast 1 bu6muoreka [JOK
nomenkiarypa (IUPAC) oprannueckux BEIIecTB https://m.edsoo.ru/c212dd21
6 Krnaccudukanus peakiuii B opraHn4eckoi XUMHU 1 bubmmorexa LIOK
https://m.edsoo.ru/ba5706aa
AJKaHBI: TOMOJIOTHYECKHH psizt, 00mas Gpopmyia, Bumiorexa 1IOK
7 HOMEHKJIATypa U U30MepUs, JJIEKTPOHHOE U 1

MPOCTPAHCTBCHHOC CTPOCHUC MOJICKYIT

https://m.edsoo.ru/25a14636
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duznueckre U XUMUYECKUE CBOUCTBA aJIKAHOB.

8 Haxoxnenue ankanoB B npupojie. Crioco0bl OITy4eHUs U bubmorexa LIOK
https://m.edsoo.ru/3137711c
IIPUMEHEHHE aJIKaHOB
MKJIOAIKaHbI: 001as popMyIia, HOMEHKIIATypa U
9 Eﬁ*}OMepH}I 00066H§0CT§ cip(})/eﬂm u XI/IMI/I‘-IG}(’IIE(I/IX Bubmmorexa HOK
B ’ https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI ITOJTyYEHHsI ¥ IPUMEHEHUE
Pemenne pacu€THbIX 3a1a4 HA OIIPEIECIICHUE
10 MOJIEKYJISIPHOM (DOPMYJITBI OPTaHUIECKOTO BEUIECTBA 10 Bu6mmotreka [JOK
MaCCOBEIM JIOJISIM aTOMOB DJIEMEHTOB, BXOSIINX B €I0 https://m.edsoo.ru/bf84d8eb
coctaB. Cucremarnzanus 1 0000IIEHIE 3HAHUH 110 TeMe
AJIKEeHBI: TOMOJIOTUYECKUH P, oOmast popmyia,
11 HOMEHKJIATypa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE Bbu6mmoteka [JOK
crpoeHue MoJieKysl. CTpyKTypHasl U IIUC-TPAHC-U30MEPHS https://m.edsoo.ru/273b0ale
AJIKEHOB
dusnueckue U XMMHUYECKHe CBOMCTBa alnkeHOB. [IpaBuio
12 MapxkoBHHKOBa. CIOCOObI MOTYYEHUS U anMeHegne bubmorexa LIOK
KeHOB https://m.edso0.ru/21069ccd
13 ITpakTryeckas padora Ne 1 mo teme "[lonyuenue sTuneHa bubmuoreka [IOK
Y U3y4YCHHE ero CBOMCTB" https://m.edsoo.ru/0941eed8
AJIKaJuEHBI: CONPSKEHHBIEC, U30JIMPOBAHHBIE, bubmnoreka IIOK
14 KyMynupoBaHHbIE. OCOOEHHOCTH DIIEKTPOHHOTO https://m.edso0.ru/04298c0a
crpoenusi. CocoObl NOTY4YEHUs U IPUMEHEHHE bubmuoreka [IOK
alIKaJIneHoOB https://m.edsoo.ru/1aa81660
15 XHAMHYECKUE CBOMCTBA CONPSKEHHBIX THEHOB bubmorexa LIOK
https://m.edsoo.ru/e561253d
AJIKUHBI: TOMOJIOTHYECKUH psijl, o0mas ¢popmyia, Bumiorexa L[OK
16 HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE

CTpOEHHE MOJIEKYJ, (pU3nvecKre CBONCTBA

https://m.edsoo.ru/68b6cc4c
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XUMHUYECKHAE CBOMCTBA aJIKUHOB.

bubnunoreka LIOK
https://m.edso0.ru/23493a93

17 KauecTBeHHbBIE peakIii Ha TPOHHYIO CBSI3b bubmorexa LIOK

CriocoObl MoJTy4eHus U IPUMEHEHUE aIKHHOB https://m.eds00.1u/7h1c45da
bu6nmoreka [IOK
https://m.edsoo.ru/a6f9alea

18 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME
ApeHBI: TOMOJIOTHYECKHUH psij, oOmas popmyna,

19 HOMEHKJIAaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE Bbu6mmoteka [JOK
CTPOCHHE MOJICKYJI OCH30J1a M TOIY0Ja, UX (PHU3HYCCKUE https://m.edsoo.ru/a92a7094
CBOMCTBa
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH 3aMEILICHUS.

20 XUMUYeCKHE CBOHCTBA ageHOBI geaKuHH IPUCOEANHEHNUS, Bubmmorexa IOK

https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H30J1a

21 Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTUpOIa. CocoOsl bubnnorexa [JOK
MOJIYYCHHS U IPUMEHECHUE apEeHOB https://m.edsoo.ru/d5018a54

99 Pacu€rsl 10 ypaBHEHUSM XUMUYECKUX PEAKLUN.

Cuctemaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe

93 [Ipuponnsiii ra3. [lonytHeie HeQTAHBIE ra3bl. KameHHbII bubmmnorexka HOK
yroJib U MPOJYKTHI €ro epepadboTKu https://m.edsoo.ru/69b3398b
Hedtb u ciocoOs1 €€ nepepadbotku. [Ipumenenne bubmmnoreka HOK

24
MPOJIyKTOB MepepadboTku HedTh https://m.edsoo.ru/21f9de78
["amoreHonpon3BOAHBIE YTIIEBOAOPOIOB: dJIEKTPOHHOE

o5 CTPOECHUE; PEaKLMH 3aMEIICHUS rajorexa. /leiicrsue bubnmnoreka [JOK
enoue Ha rajJoreHnpon3BoAHbIe. B3auMonelicTBue https://m.edsoo.ru/82b4d759
JUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM

26 Cuctematu3zanys 1 0000IIeHNe 3HAHUH 110 pa3zeny bubnmnorexa [JOK

"Yrnesonopoast”

https://m.edsoo.ru/20e89f22
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bubnunoreka LIOK

27 KontponbHas padota mo teme "YriaeBoaopoabl https://m.eds00.ru/95c9e298
IIpenenbHble OMHOATOMHBIE CIIMPTHI: TOMOJIOTHYECKUN
28 p;f::[ H06Lua51 (boI[pMyna CTpoeHHepMoneKyn HU30MepHs bubmmorexa LIOK
’ ’ ’ L https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, KiacCupuKamms, Gu3n4eckue CBOUCTBA
bu6nmorexa [IOK
XUMHYECKHE CBOMCTBA MPECIbHBIX OHOATOMHBIX https://m.edsoo.ru/26ee34fe
29 ciiupToB. CriocoObI MOTyYeHHs U IPUMEHEHUE Bu6mmotreka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edso0.ru/484100000
000000
30 [Tpocteie 3¢upbl: HOMEHKIIATYPa U H30MEPHS, Bbu6moteka [JOK
0COOCHHOCTH (PU3NYECKUX M XMMUYECKHX CBOMCTB https://m.edsoo.ru/c2c788b2
MHOroaToMHBIE CIIUPTHI: STHICHIIIMKOIb U TIULEPUH, UX Bubmmorexa IOK
31 dusnuecKue 1 XuMUIecKue cBoicTBa. Crioco0bl nitps:/m.eds00.u/eeddBAa
bu6nmorexa LIOK
MOJIYYCHHS U IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
30 ®deHou: CTpOoeHUE MOJIEKYIBI, (PU3NYECKHE CBOWCTBA. bubmuoreka [IOK
ToxkcuuHOCTH (peHONa https://m.edsoo.ru/2ce726f8
bubmnoreka IIOK
33 Xumudeckue cBoiicTBa erona. CriocoObl MOJTyUeHHS U https://m.edsoo.ru/037ca5f9
npUMeHeHue peHona bubmuorteka [IOK
https://m.edsoo.ru/c77ddf4c
. bu6muoreka [JOK
34 Cucremaruzanys 1 0000IIeHE 3HAHNUI 110 TEME https://m.eds0o.ru/1810ch9b
AJBIEruIbl ¥ KETOHBL: SJICKTPOHHOE CTPOCHHE
35 Kap6H0HHJi[LHOI?I TPYIIIBI; FOM(I))J'IOFI/IquKII/)Ie psabl, o01ast bubmorexa LIOK
’ ’ https://m.edsoo.ru/b139beaa
¢dbopMyIa, H30Mepusi U HOMEHKJIaTypa
36 Anbaeruipl U KeTOHBI: (U3NYECKUE CBOWMCTBA; PEaKIIuu bu6nunorexa LIOK
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MMPpHUCOCAUHCHUA. PeaKI_II/II/I OKHCJICHHUA U KAYCCTBCHHBIC

https://m.edso0.ru/c887425c

peaKUrU aJIbIETUIOB U KETOHOB bu6nmoreka [IOK
https://m.edsoo.ru/a393baa9
37 CriocoObI MOJTy4eHUs AJTbJICTHIOB U KETOHOB bubmmorexa LIOK
https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIIOTHI, bu6nmorexa [IOK
38 0COOEHHOCTH CTPOCHHSI X MOJIEKYJ1. M3oMepus u https://m.edsoo.ru/fecOb113
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pr3nyeckue Bu6mmotreka [JOK
CBOICTBa https://m.edso0.ru/700cc87b
XHWMHYECKUE CBOMCTBA MPEACIbHBIX O,I[I-iOOCHOBHBIX ) BuGmorexa LOK
39 KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOHCTB MypaBbUHON
https://m.edsoo.ru/40e6e0e9
KHCIIOTB. MHOTOOOpa3ue KapOOHOBBIX KHCIIOT
OCOoOEHHOCTH CBOMCTB: HEMPEACIbHBIX M aPOMAaTHUYCCKUX
40 KapOOHOBBIX I[I/IKap6OHOBBII))( I;anOKCI/IKa[I)%OHOBHX bubmmorexa LIOK
’ ’ https://m.edso0.ru/83a08773
kucnot. [IpencraBuTeny BEICIINX KapOOHOBBIX KHCIOT
bu6nmorexa LIOK
a1 [TonsiTHE O TPON3BOIHBIX KapOOHOBBIX KHCIOT. CIIocoObI https://m.edsoo.ru/0d162d9d
MOJIyYEHUs U IPUMEHEHUe KapOOHOBBIX KHCIOT bubnuoreka [{OK
https://m.edsoo.ru/7c065c9d
CnoxxHble 3(pUphl: TOMOJIOTHYCSCKUN psij, oOmas
42 bopmyna I/I(L’l»)OI\I/:I)epI/I}I U HOMeHKJ'IaTypz. JCIDI/ISI/IH:GCKI/IG u Bubmmorexa IOK
’ s https://m.edsoo.ru/adfffe6d
XUMHYECKHE CBOMCTBA 3(pHpOB
Pemrenne pacu€THbIX 3a7a4: 10 YPaBHEHUIO XUMUYECKON
43 peaKkIu, Ha ONpeIeSIeHNe MOJICKYIIIPHON (hOPMYJITbI
OpraHWYECKOr0 BEIIECTBA
[TpakTrueckas padota Ne 3. Pemenue BuGmorexa LIOK
44 IKCTIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "KapOoHoBbIe

KUCIOTHI. ClioxHbIE Y3PUPHI"

https://m.edso0.ru/486671fb
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XKupsr: crpoenne, GU3NUECKUE U XUMUYECKHE CBOWCTBA

bubnunoreka LIOK

4 (rugponus) https://m.edsoo.ru/a19¢c5b98
OcoOeHHOCTH CBOWCTB KUPOB, COJIEPIKAIIUX OCTATKU
HEIpEeIENbHBIX )KUPHBIX KUCIO0T. JKupsel B ipupoxae. Mbuia
46 KaKIZOlJ[II/I BBICILIUX EapGOHOBLIX KI/ICJIE))T ux I;aolzojlee Bubmmorexa HOK
) ’ https://m.edso0.ru/b0331922
neiicrue. [IoHATHE 0 CHHTETUYECKUX MOIOIINX CPEICTBAX
(CMCO)
I'enernueckas cBS3b YII€BOJOPOIOB U
47 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX BeIlecTB . Pacuérel
10 YPaBHEHUSAM XHUMUYECKUX PEaKIUi
48 CucremaTtu3zanys 1 0000IIeHNE 3HAHUH 110 TeMe Bubmmorexa IOK
https://m.edsoo.ru/f8eaf2eb
OO11ast XapaKTepUCTHKA YTIEBOJOB U KIaCCU(PUKALIHS bubnuoreka [IOK
49 YIJIEBOJOB (MOHO-, TU- U TTOJUCAXAPHIBI). https://m.edso0.ru/7a9693al
MoHocaxapuabl: pU3HUEcKUe CBOMCTBA M HAX0XKJICHHE B bubmuoreka [IOK
npupojie https://m.edsoo.ru/b4bdda2d
50 [Ipumenenue riarKo3sl, €€ 3HaUeHUE B bu6nunorexa LIOK
KHU3HEIEATSILHOCTH OpraHu3Ma https://m.edso0.ru/5e61122d
Jucaxapuapl: caxapo3a, MaJIbT03a U JIAKTO3a. bubmmnorexka HOK
51 HaxoxieHue B mpupojie ¥ MPUMEHEHUE IHCaXapUIoB. https://m.edsoo.ru/eb0384e7
[Tonmucaxapuapl: cTpoeHHE MaKpOMOJIEKYJI, (pusnueckue u bubmuorteka [IOK
XMMHYECKHE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/72a04508
52 Cucremaru3zanusi © 0000IIEHUE 3HAHHM 110 pa3eny bubmorexa LIOK
https://m.edso0.ru/08d4364c
Konrtponsnas padora no reme "Kucnopozacoaepsxariue bubmuorexa [IOK
53
OpraHUYeCKue CoeTMHEHHS" https://m.edsoo.ru/42c6678e
54 AMUHBIL: KJIaccu(pUKaIys, CTPOCHNUE MOJIEKYII, 0011as bubmuotexa [IOK

¢bopmya, n3oMepHsi, HOMEHKJIaTypa 1 (pu3nyecKue

https://m.edsoo.ru/efa7e6ca
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CBOMCTBA

55 XUMHUYECKHE CBOMCTBA ann(aTHIeCKUX aMUHOB Bubmmorexa IOK
https://m.edsoo.ru/1bc5cf80
bu6nmoreka [IOK

AHWIVH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XMMHUYCCKUX
. https://m.edsoo.ru/39cd21f1
56 cBoiicTB aHnauHA. CriocoObl OJIYYCHHS U IPUMCHEHHE
ATHATHHECKIX aMUHO bu6nmorexa [IOK
n(haTHIeCKUX aMUHOB
https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIATYpa U U30MepHsi, GU3NICCKHE bubaunoreka [JOK
57 .
cBoiicTBa. OTACIbHBIC IPESJACTABUTEIH O-AMUHOKHCIIOT https://m.edsoo.ru/d1773e80
XHUMUYECKHE CBOMCTBA aMHHOKHUCIIOT, KX OMOJIOTMYECKOE bubnunoreka LIOK
58
3HA4YCHHE aMUHOKUCIOT. CHHTE3 M TUAPOIIH3 MENTUIOB https://m.edsoo.ru/77df705a
bubnunoreka LIOK
59 benku kak pupoOHBIC MOJIUMEPBL; CTPYKTYPhI OCIIKOB. https://m.edsoo.ru/429e9899
XuUMHYECKUE CBOMCTBA OCIIKOB bubnunoreka LIOK
https://m.edsoo.ru/6237306d
A .
o | e e s
YK ' > C1P https://m.edso0.ru/521d1431
Ouosoruyeckas poib
IT 6ota Ne 4. P
61 BZTLKCTrI[/I: tﬁiﬁfaibf;x 34, aqellil(l)efenhje "A3zoTcoaepxaniue bubmoreia LIOK
P H" S https://m.edsoo.ru/8e3c02d1
OpPraHUYECKUE COCTUHCHHS
IT 6ora Ne 5. P
62 31(22;1?1‘{;223;21;1)):121 ay n:): I:ee;: ?'Pacn03HaBaHHe bubmroreia LIOK
P 8 o https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COSAMHEHUN
63 KonTponbhas pabota no teme "A3oTconepxaiine bu6muoreka [JOK
OpraHUYECKUE COCTUHECHHS" https://m.edsoo.ru/ce561bc?
64 OCHOBHBIE OHATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX bu6muoreka [JOK

COG)II/IHeHI/Iﬁ 1 METOAbI UX CUHTE3a —IIOJIMMEPHU3ala U

https://m.edso0.ru/7aa63ebd
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nonukonAeHcanus. ITnactmaccel. budanoreka [JOK
https://m.eds00.ru/82242e0fY tunuzanus u nepepaboTka

IlacTUKa
DnacToMephl: HATYPAJIbHBIA CHHTETHYECKUE KayTyKH. bubmmorexa LIOK
https://m.edsoo.ru/246103ec
65 Pesuna. BonokHna: HaTypanbHbIE, HCKYCCTBEHHBIE, 1
cuHTeTnyeckue. [loamumeps! criennanbHOro Ha3HAYCHHUS bubmmorexa LIOK
https://m.edso0.ru/5963a601
66 O0001IeHNe ¥ CHCTeMAaTU3alMs U3YICHHOTO MaTepraia 1 bubmmoreka [JOK
1o TeMe "BBICOKOMOJIEKYIISIPHBIC COSTMHCHHS" https://m.edsoo.ru/6a22ble8
g;_ Pesepr 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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