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MNOACHUTEJIbHAS 3AIINCKA
[TporpaMMma 1o XMMHUU Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa HA OCHOBE

®enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUs (erepalibHON 00pa3oBaTEeNbHON MPOTrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHOoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBanusi yueOHOTO IpeaMera
«Xumuss» B o0Opa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit denepanuu, peaM3yrOIINX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit @enpepanuu Ha mnepuon g0 2025 roma» (Pacmopshkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
cTpaTeruu 00y4eHHs, BOCIIUTAHUS U PAa3BUTHUS, O0OYUYAIOMIMXCS CPEACTBAMU YUEOHOTO MpeaMeTa
«Xumus» mast 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIIETITYaJbHBIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTU LENEH, COJAEp)KaHus, pe3yibTaroB OOyueHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIONy4yaeMO€ BBITYCKHHUKaMu  00IIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepIIAIOIIUM JTAllOM peajln3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTHU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJIoBeKa, a TaKKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCS HAa YPOBHE CPEIAHETO
o01rero 0Opa3oBaHUsl CPeCTBAMH YYEOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOCHHUE
KOTOpPOTO OMNpENEICHbl B MpPOrpaMMe IO XHMUU C Y4E€TOM CIeUU(PUKUA HAyKH XUMUHU, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK MIPaeT 0cOOYI0 pOJib B COBPEMEHHOM
LUBUJIM3ALMH, B CO3/IaHUH HOBOM 0a3bl MaTepHalibHON KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, B CO3[JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIlleM MHUpPE KaK O €IMHCTBE MPUPObI U YEJIOBEKa, KOTOpoe (HOopMHUpYETCs B XUMUU
Ha OCHOBE MOHHMMAaHHs BEUIECTBEHHOT'O COCTaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHHUS B3aMMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOTUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTMM HaIlpaBJIeHa HA PELIEHUE INI0OATbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, DHEPreTUYECKOM, IHUIIEBON, HSKOJOTUYECKONW OE€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B cooTtBeTcTBHM ¢ OOUIMMH TENSIMH M TPUHIUIAMHU CPEIHEro oOImero odpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUYCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOJTOTOBKY OOYyYalolUXCs, HEOOXOANUMYIO MM st
BBIPAa0OTKH MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypcbl — «Opranuyeckas
XUMHA» 1 «OO011asi 1 HeOpraHMYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUH U3 00LIel XUMHM) U OpraHudYeckoi XxuMuu. @opMUpOBaHHE JTaHHOW CHCTEMbI 3HAHHUMA
Opyd HM3Y4YCHUHU IpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas XxuMusi» U «O011as 1 Heopranuyeckas
XUMUS» chOpMHUpOBaHA B MpOrpaMMe MO XMMHUHU Ha OCHOBE CHUCTEMHOTO MOJAXOJa K U3y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHMM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBaIOTCs Ha YPOBHE KJIIACCUYECKOW TEOPUU CTPOCHMS OPraHUYECKUX COCIAMHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHMYECKUX U IJICKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMHA. B Kypce opraHuyeckoil XMMHUU MOTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYaJIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUHU.

[Ton HOBBIM yrJOM 3peHusl B INpeaMeTe «XuMus» 0a3z0BOro ypoBHSI paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHum4yecKasi XUMHUD» O00yUYaArOIIUMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HAThH
3HAYEHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3ULIUH,
IyOKe TMOHATh HCTOpUYECKOoe H3MEHeHHe (YHKIMN STOro 3akoHa — OT 00oOIaromen o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Ennnas cucreMa 3HaHUM O BaXKHEMILIMX BELIECTBAaX, UX COCTABE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
momonHseTcs B kypcax 10 w11 KimaccoB ajeMeHTaMU  COJAEpkKaHUS, HWMEIOIIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HAayKaMH, pAacKpbIBAIOT €€ poJib B II03HABAaTEIbHON U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpoLEecCy
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ NPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
UHTEJUIEKTYaAJIbHBIX M DKCIEPUMEHTAIbHBIX HCCIEA0BATEIbCKUX 3a7ad. B memnom coxepxanue
yuebHoro npeamMera « XUMUS» JaHHOTO YPOBHS U3YyU€HUSI OPUEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI /JIsl IOHUMaHUS (QHIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOCHHMEM, II0O3HABAEMOCTb IPUPOIHBIX SIBJIEHUHN IIYTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUMH MKy HOBBIMH (akTaMH M TEOPETUUECKUMH MpPEINOChUIKaAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKUX MpOoOJIeM, a TaKke MpodseM cOepekeHust
JYHEPIreTUYECKUX PECYPCOB, ChIPbA, CO3aHUsI HOBBIX TEXHOJIOTUN U MAaTEPUAIIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PAa3BUTHUS U COLMATIM3AIMU  OOYYaIOLIMXCS
INPUHATBIE MPOrPaMMOM IO XMUMHHU MOAXOABI K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX
0a30Boe 3HaUEHUE I Pa3IMYHbIX BUJIOB JEATEIILHOCTH: pEIIeHUs Mpo0eM, MOMCKa, aHaIu3a 1



00paboTkn wHOpMaIUK, HEOOXOAUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHMMAIOIIEeH BaYKHOE MECTO B TIOZHAHUH XUMHUU.

B mpakTuke npenogaBaHus XMMUHU Kak Ha yPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, Tak U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEePUCTHKHN WeEJed H3y4eHHUs IMpeaMeTa HarpaBlIeHHeM IepBOCTENIEHHONH 3HAYMMOCTU
TPaIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKh Kak oOjactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHUS MIPEeIMETa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHMS TJIABHBIMU LEJISAMU W3YYEHHs MpeaMeTra «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHMH KaK Ba)KHEHIIEH cocTaBIsIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC TMOHSATHS,
(dbyHaaMeHTanbHbBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIii, HEOOXOAMMBIX U TIPUOOPETCHUS YMEHH OPHEHTHUPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHPO/JIE, B MPAKTHIECKON U
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSCHEHUEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHUEM MpaBuil Oe3011acHOrOo
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cucTeMe cpeaHero ooOmiero obpazoBanusa. CeroiHss B NpeNoJaBaHUM XHUMHUU B OOJbIIEH
CTETIEHU OTHAETCd NpPEeANOoYTEeHHEe MPAKTUYECKOH KOMIIOHEHTE COJepKaHus oO0ydeHus,
OpUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpOM 3HAHUH, a (PYHKIIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN W MPUMEHEHUS UX B peaTbHOW KU3HU IS PEIICHUS
NPaKTUYECKHX 3a/1a4.

B cBf3M ¢ 9TUM TpH UW3YyYEHWH TMIpeaMera «XUMUsS» JOMHHHPYIOUIee 3HaYeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
(GbopMHpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K c€amMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHUIO TPAMOTHBIX PpEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIOINX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3INYHBIX BUIOB JIESTEIHHOCTH: PEIICHHUS TPOOIIeM,
MOWCKA, aHaimu3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHUs OIbITa
NESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XMMUH, a TaKXkKe JJIsg OLIEHKH C
MO3HUILIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpraHu3M YeJlOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO NPUOOpeTaTh HOBbIE 3HAHUS [0 XUMHUU B



COOTBETCTBUH C )KH3HCHHBIMHU ITOTPEOHOCTSMH, UCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAITOHHBIE
TEXHOJIOTUH JIJIs IOMCKA U aHAJIM3a Y4eOHOH M HayYHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COJICPKAHUS;

(dopmHpoBaHUE U Pa3BUTHE y 00YYAIOUIMXCS aCCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOH HANpPaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHNICHHH IIIOOAJIbHBIX  MPOOJIIEM  paIOHAILHOTO
NPUPOJIONIONIB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOWICHHS K TPHUPOJE M CBOEMY
3/I0POBBIO, a TAKXKE MPHOOPETEHHUS OTBITa UCIIOIH30BAHUS TOJTYYECHHBIX 3HAHUN I TPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueGHOM miaHe cpemHero obmiero oOpa3oBaHus mpeaMmerT «XuMus» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO1ee YnCiio 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, B 10 kimacce cocraBisier 34 yaca (1 yac B HEACIIO).

COJAEPKAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKOM XUMHHU

IIpeamer opraHM4ecKOil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IOJYYCHHH
HOBBIX BEIIECTB U MaTEPHUANIOB. Teoprs CTPOEHUSI OpraHn4YecKux coennHeHui A. M. bytiieposa,
e€ ocHOBHbIe NoOJIOKEeHUS. CTpyKTypHble (OPMYJIBI OpPraHWYEeCKUX BellecTB. [omoorus,
n3oMepusd. XUMHUUYECKas CBA3b B OPTaHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE CBS3U.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmatypa
OpPraHMYECKHUX COEJIMHEHHHM (cHUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEHUIIMX
IIPEACTABUTENEH KIIACCOB OPIraHUYECKUX BEIIECTB.

OKCepUMEHTAIbHBIE METO/Ibl M3YYEeHMsI BEUIECTB U MX IPEBpAIICHUN: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOJICHHE M ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEIECTB MPU HAarpeBaHuM (MJIaBjieHue, OOyriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psa. MeTaH m 3TaH — mpocTenmme
NpPEJCTaBUTENIN AaJIKaHOB: (HU3UYECKME M XHMHYECKHE CBOMCTBa (peakiuu 3aMeuleHus |
TOPEHUs1), HaX0XKJIEHUE B IPUPOJIE, OTYUEeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psll. DTHIEH U MPONWIEH — MPOCTeHIINe
MPEJICTaBUTENIN AJIKEHOB: (U3MYEeCKHe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3aLllN ), TOIy4eHUE U IPUMEHEHUE.



Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHue, BaXKHEUIINE XUMHUYECKUC
cBOiicTBa (peakuus noauMmepusannn). [loaydeHre CHHTETUUECKOTO KayuyKa U pEe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHH psiA. AUeTuieH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKHEe U XUMHUYECKHUE CBOICTBA
(peakuuy ruIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
rajJJoreHUPOBAHUS W HUTPOBAHUSA), IMOJIyd€HHE M NpuUMeHeHue. Toryon: cocmas, cmpoeHue,
@uzuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpOo6aHus), noay4eHue u
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJaMH,
IPUHAJIEKAITMMU K Pa3IMYHbIM KJIacCaM.

[TpupoaHbIle UCTOYHUKU YTIEBOIOPOIOB. [IpupoaHblii ra3 U MOMyTHBIE HE(PTSHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTHU: TEeperoHkKa, KpPEeKUHT
(TepMUYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroiib 1 IPOJYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YEHMs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3laMu MJIacTMacc, KaydyKoB U pe3uHbl, Koutekuuu «HepTb» u «Yromnb», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIEHHE INPAKTHYECKOW pPabOTHI:

MIOJIy4YEHHUE 3TUJICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bobluricnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pEaKlUMHU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEILIECTB WJIM IPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHE, (U3NYECKHUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJAMHU, TOPEHUE),
IpUMeHeHHe. BonopoaHele CBsI3U MEXAYy MOJIEKYJaMHU COUPTOB. [leiicTBE METaHONIA U 3TaHOJIA
Ha OpPraHu3M YeJIOBeKa.

MHoOroaToMHble CHUPTHL. JTUJICHIJIMKOIb W IJIMLEPUH: CTPOEHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkius Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOeHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHMYHOCTH
denona. [Ipumenenue genomna.

Anpnerugpl M kemouwvl. DopManbIeruj, aueTalbAeTHA: CTpOCHUe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAaHOBJICHUS, KAaYECTBEHHBIE PEAKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBbIE KUCIOTHl. MypaBbuHasi U YKCYCHasi KHCIIOTBI:
CTpoeHHe, pU3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepuHKaMK), TOoJyueHHe U mpuMeHeHue. CTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. 'MAPOIM3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xxupoB. bronornyeckas poJib )KUPOB.

YrieBonpl: cocTaB, KiaccuuKaIys yrieBooB (MOHO-, TU- U TioJiucaxapubl). [ mroko3a —
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUYECKHe U XHMUYECKUE
cBoiicTBa (B3aumojeicTBue c ruapokcuaom wmeau(ll), okuciaeHne amMMHauHBIM PacTBOPOM



okcuma cepebpa(l), BoccraHoBiIeHHE, OpOXKCHHE TIIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
pUMEHEHHe, ouonornueckas poib. oTocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3HBI.

Kpaxman u nemnono3a Kak npupojaHbie noiumepsl. CTpoeHre Kpaxmaia U IeJUTION03HI.
Ou3nyuecKkre 1 XMMUYECKHE CBOMCTBA Kpaxmaia (THIpOIn3, Ka4YeCTBEHHAS PEAKIIUs C HOIO0M).

DKCTHepUMEHTAIbHBIE METOAbl M3YYCHHsI BEIIECTB M WX MPEBPAIICHHI: TPOBEIACHHE,
HAOJIIOJICHUE U OIKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE 5TaHoja okcuaoMm wmeau(ll)), mMHOroaroMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHadHbIM pacTBopoM okcuaa cepeodpa(l) m ruapoxkcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajia C HOJOM), MpPOBEICHUE INPAKTHUECKON pabOoThl: CBOWCTBA pPacTBOpa YKCYCHOMH
KHCJIOTHI.

PacuérHble 3anaum.

Bblunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, o0bEMa, KOJUYECTBA
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEaklUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikale OpraHn4eckie CoeIMHEHU.

AMUHOKUCIOTBI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBA aMUHOKUCIOT (Ha HpuMepe INMlKHA). buonorumueckoe 3HaueHue
aMUHOKUCIOT. [TenTumsl.

benkn kak NMpUpOAHBIE BBICOKOMOJCKYJSIpPHBIC coequHeHus. [lepBuuHas, BTOpUYHAS H
TpPEeTUYHAsi CTPYKTypa OenkoB. XHWMHUYECKHE CBOHCTBa OEIKOB: THUAPONU3, ICHATypaIlusi,
KaueCTBEHHbBIE PEeaKIMK Ha OETKU.

DKCTHepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEeBpaLICHHUI: HAOIIOJEHUE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypanusi OEIKOB NpHU HArpeBaHUU, I[BETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeTUHEHUS

OCHOBHBIC TOHSATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3AllNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METOJIBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTMHEHUH — IMOJIMMEPU3AIUS M TTOJTMKOHICHCAITHSI.

DKcIepruMEeHTATbHBIE METOJIbI M3yUYCHHUs BEIIECTB W WX MPEBPAICHHA: 03HAKOMIICHHE C
o0pa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MexnpeaIMeTHBIX CBs3eM MpU M3ydyeHUHU opraHudeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HMCIHOJb30BaHHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
TIOHSITHIA, SBJISTFONTUXCS CUCTEMHBIMU JIJISL OT/ICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOrme ecTeCTBEHHO-HAy4YHbIE TIOHSATHA: SIBICHWE, HAay4HbIH (akKT, TUMOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHHTE3, KIACCU(PHUKAIMI, TMEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpEHHE,
IKCTIEPUMEHT, MOJICTIPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, dJEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBA, (DU3MUECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BeIIeCTB B Opranusme, (pOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENIKU, YIIIeBOIbI, KHUPHI, (PepMEHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLUINBO, PECYPCHI.



TexHoIOTHS: IMUIICBBIC IPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMMMTAHUA, MOIOIIKUE CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTUUYCCKUC IMPLCIIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKUX
BOJIOKOH.

IHJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUSA K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMHUCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabdOTKM IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO.

B cootBeTrcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJICJIEHBI CJIEIYIOLINE COCTAaBISIOLINE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ UCTOPHYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

FOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESTEIBHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, IPUCYIIUMH LEJIOCTHOW CHCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTa «XHUMHUsS» JOCTUTAKOTCS B €IMHCTBE
yueOHOM M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMH U HJeallaMd  POCCHHMCKOIO
IpaXXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M TpaBUJIAMU [OBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIIO3HAHMS, CAaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOy4arolMXcs [0 pealn3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHcKoOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOMOPSAKY;

MPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IMO3HABATENbHbIX 33/1a4, BHITOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHMSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HAcJIeUI0 OTEYECTBEHHOU

XHMHH,



YBa)XEHUsI K IpOIlecCy TBOpPUECTBA B 00JACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTIDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTEIbHBIX HAOTIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpECa M I[I03HABATEIIbHBIX MOTHBOB B TMIOJYYEHUH U TIOCIEAYIONIEM aHAJIM3€
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STUUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEICHUE W IMOCTYNKM CBOUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO M Oe3omacHoro obpasza >KU3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0E30MacHOr0 OOpallleHUsl C BELIECTBAMHU B OBITY, MMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHWMAHUS IIEHHOCTH TIPAaBWJ WHAMBHAYAIBHOTO ¥ KOJUICKTHBHOTO O€30ITacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO M KU3HU JTIOJICH;

OCO3HAHUsA TOCJCACTBUI W HENPHUATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PpELICHUU MPAKTUYECKUX 3a/lad COLHUAIbHOMI
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAIHHOW TPACKTOPUH OOpa30BaHUS,
Oynymieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH I11eJIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHUS HEOOXOJAMMOCTU MCITOIH30BAHUS JOCTHXKCHUN XUMUU JJISI PEIICHHUS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNUS;

AKTUBHOTO HENPUSTHUS JNEUCTBHUM, MPUHOCIIIMX BPEA OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroMpHUsATHBIC YKOJIOTHUECKUE MOCIEACTBUS MPEIITPUHUMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JESATETLHOCTH  DKOJOTUYECKONW HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHOW, KOMMYHUKATUBHON U COITMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOHH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHWMAHUS CHEIU(PUKA XMMUU KaKk HayKH, OCO3HaHUs ¢€ poiau B (OPMUPOBAHUU
paIMoOHaIHHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIEeM
MHUpE KaK O €AMHCTBE MPHUPOAbI U YEJIOBEKA, B MO3HAHHM IMPHUPOJHBIX 3aKOHOMEPHOCTEH WU
pelieHnr IpodsieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XKHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYDPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00ecrevYeHn: YCIOBHIA YCIIEITHOTO TPY/Aa M SKOJIOTHYECKA KOM(POPTHON KU3HU KAKIOTO WieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHHUMAHHS CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIErO0 MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIIUXCS TaHHBIX
C TCJIBIO MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPOOIeM
B PCATBHBIX )KH3HCHHBIX CUTYAIIHSX;

WHTEpeca K TO3HAHUIO M HCCIICIOBATEIILCKOM e TEIbHOCTH,

TOTOBHOCTU M CIHOCOOHOCTH K HENpPepbhIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3iIuuHbIXx chepax mpodeccuoHaabHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHHS ydeOHOro mpenMera «XWMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAUUMBIC JJIsT (DOPMHPOBAHHUS MHUPOBO33PEHUS OOYYAOMIMXCS MEXIHCIUILTMHAPHBIC
(MeXTmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MHpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, HAy4HbIN (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCTIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

VHHUBEpCaJIbHBIC  y4eOHBIE  JIEHCTBUSA (TTo3HaBaTebHBIC, KOMMYHHKATHUBHBIC,
perynsTuBHbIE), oOecrieunBarouie (QOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COIMAITLHOW KOMITETEHITH 00YJIArOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCalbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICHCTBUSMU.

OBRJ1aieHHe YHHUBEPCAJIbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMH:

1) 6a30Bble JJOrMUYECKHUE AeHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;



ONpeNeNATh LeNU AEATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPHUM HX JIOCTUKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LENISIMH;

MCIIOJIb30BaTh NpPU OCBOEHUM 3HAHMW NPUEMBI JIOTUYECKOTO MBILUIEHHUS — BBIIEISATH
XapaKkTepHble INPU3HAKK TOHATHM U yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBbSICHEHUS OT/ICIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHHU Ul KJIacCU(UKALIUHU BEILIECTB U XUMUUECKUX PEAKLIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHHUS (MHAYKTHBHbBIE, JEIyKTHBHbIE, IO aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (HOpMyIupoBaTh
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEHICHHH Y4YeOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIE MOJIEJIbHbBIC MPEICTaBICHUSL
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIIMIA;

dopMynupoBaTh LEAM M 3aJayd MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIE BOMPOCH! B Ka4eCTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM Ipolecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEAOBAaTENbCKOM M IPOEKTHOM JeATeNIbHOCTH,
IPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHUs
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0OB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBATbCA B Ppa3IUYHBIX HCTOYHUKAX MHPOpManuu (Hay4HO-TIOMYJspHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHAJTM3UPOBaTh HMH(DOPMAIMIO pPA3IMYHBIX BHUIOB U (OPM MpencTaBIEHUs, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

(dopMynHupoBaTh 3ampOChl M TNPHUMEHATh Pa3IMYHbIE METOAbI NpH IOHCKE U OTOOpe
uH(popMalu, He0OXO0AUMOM J171s1 BBITIOJIHEHUS YU4€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOpPETaTh OMBIT MCHOJb30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (hOpMy IpeacTaBieHUs] HHPOpMAIUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHYECKOH
uHpoOpMaluel: MPUMEHATh MeEXIpeaAMeTHbIe ((U3NUecKue M MaTeMaTHYecKhe) 3HaKd U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:



3a71aBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIAae€MOil TEMBI B XOZ€ AMAIOTa W/WIN JAUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON AEATENIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHH XHUMHYECKOTO
9KCIIEPUMEHTA, TNPAKTUYECKOW pabdOTHl MO MCCIECAOBAaHHUIO CBOWCTB M3YYaeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYIUPOBATH BBIBOJBI IO pE3ylbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULIUI B X0/1€ 00CYKACHUS 1 0OMEHA MHCHHSMM.

OBJj1ajieHNe YHHBEPCAILHBIMYU PeryIsAiTHBHBIMH AeCTBHSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO IMO3HABATEIbHYIO NESATEIBHOCTD,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii arOPUTM JICHCTBUN TPU BBIOJHEHUM YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BbIOMpaTh Haubosee 3(PPEKTUBHBIN CIIOCOO MX PEelIeHHs C YY4ETOM MOTydeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

[TpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKasi XUMUSD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIJISIIOIIEH E€CTECTBEHHO-
HAaYYHOH KapTHHBI MHpa, POJM XHMHUH B TO3HAHWM SIBICHUH HPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUS! U KYJIbTYpBHl JUYHOCTH, €€ (yHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOIUMOM IS
peuIeHus] NpPaKTHYECKHX 3afad M JKOJOrMYecKd OOOCHOBAaHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeae;

BJIaZICHUE CHUCTEMOM XUMHYECKHX 3HaHHH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE
HNOHATHS (XUMUYECKHI JIEMEHT, aTOM, 3JIEKTPOHHAas 000JI0YKa aToMa, MOJICKYJa, BaJISHTHOCTb,
AIIEKTPOOTPHIIATENIFHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIA OO0BEM,  YITIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHUs, U30MEpBI, TOMOJIOTHYECKUH psill, TOMOJIOTH,
YTIIEBOAOPOBI, KACIOPOI M a30TCOJIEPIKAIINE COCIMHEHHUSI, MOHOMED, TIOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHNS); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHHS OpraHMYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHHUSA, JISKAIIUEe B OCHOBE NMOHMMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (PaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJMyYeHUH U 0€30TTaCHOM MCTIOIH30BAHNH BAKHEHIITUX OPTaHUIECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITeTPHOCTH YeJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHBIC MPU3HAKH MMOHATUH, YCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIUE MMOHITHS IIPU ONMCAHUN COCTaBa, CTPOCHUS U
IpEeBpalLCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JUJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYJI OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKHX PEaKIMH, N3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WIITFOCTPAIMH UX XHMUYECKOTO B MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh MPUHA/IICKHOCTh H3YYEHHBIX OPTaHMYECKHX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPEISIIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YyraeBoJOpoabl, KHCIOPOJN W  a30TCOACpXKAIUe COCNUHEHHS, BBICOKOMOJICKYIISIPHBIC



COCIMHCHMS), J1aBaTh MM Ha3BaHUs IO cuctematudeckod HomeHkiatype (IUPAC), a Ttakxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMEIHHBIX OPTaHMYECKHUX BEIISCTB (ITWJICH, MPOIHIIECH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OpManbJCTHA, aleTaabJCTU, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApPUHOBAs KUCIIOTA, TIIOKO03a, (PPyKTO3a,
KpaxmaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMsSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COoeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeiecTB A. M. byrnepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH Pa3IUIHBIX KJIACCOB OPraHUYCCKUX BEIICCTB
(MeraH, 3TaH, JSTWICH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, merwiOyramuen-1,3, OeH30I,
METaHOJ, ATAaHOJ, ATHICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, UeJUI0N03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpPepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MIPOJIYKTOB NEepepadOTKH;

c()OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB WM MPOJYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHUU MPH M3YYCHUHM BEIIECTB U XUMHUYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHUe, OSKCIEPUMEHT, MOJACIUPOBAHUE), HCIOIb30BaTh CUCTEMHbIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMU U MX NIPUMCHECHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBAaHUEM, a TaKXKe MpaBUiia 0OpAIIEHUS C BEHIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XMMHUYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U HU3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JIeHaTypaius OeJIKoB Mpu
HarpeBaHWU, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUH C MPABHUIAMH TEXHUKH 0€30MaCHOCTH
pu OOpaIeHUU C BEIIECTBAMHU W JIADOPATOPHBIM O0OPYIOBAaHUEM, TPEJCTABIATH PE3yIbTaThl
XUMHUYECKOTO 3KCIepUMEHTa B (OpMe 3alliCH YPaBHCHHHA COOTBETCTBYIOIIUX PEAKIUN W
(GhopMyIMPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBOi nndopmarmu, MHTEpHET U APYrux);

c(OpMUPOBAHHOCTh YMEHUI COONMIOaTh MpaBWiIa HKOJOTHYECKU IIeIeCO00pa3sHOro
MOBEICHUS B OBITY W TPYIOBOM EATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpYKaroIleld TMPHPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
ONpeIcIEHHBIX OPTraHMYECKUX BEIISCTB, MOHMMAas cMbICH mokazarens [1/IK, moscHsaTs Ha
npuMepax CrocoObl YMEHBIICHUS M TPEIOTBPAIICHHS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeII0OBEKa;



JUId O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB M XUMHUYECKHUX SBICHUMH;

JUIL CIEeNbIX U CIAa0OBUIAIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh pPelbe(dHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KUJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB Kontposbmbie  Ipakrieckne (uudposbie)
n/n U TeM MPOrpamMMbl Bceero oOpa3oBaTejibHbIE
padoThI padoThI pecypebi
Pa3zgea 1. TeopeTudeckne 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmet oprannyeckoit
11 xumun. Teopust cTpoeHust § 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPraHUYECKUX COCAMHEHUN
A. M. bytneposa
Hroro mo pazmeny 3
Paznea 2. Yraesogopoasl
21 [IpenenbHbIC YriIEBOIOPOIBI 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenexbiste https://resh.edu.ru/subject/lesson/5412/start/212563/
2.2 YIJIEBOJOPOIbL: ATKEHBI, 6 1
aJIKaIUCHBbI, aJIKNHBI
23 ApomaTrueckue 9 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJIIEBOLOPOBI
Hpuponsre HerotHitiar https://resh.edu.ru/subject/lesson/6148/start/170461/
2.4 YIIIEBOAOPOAOB M UX 3
nepepadoTka
Hroro no paszneny 13
Paznea 3. Kuciopoacoaep:kaiue opraHu4eckue coeJuHeHHs
https://resh.edu.ru/subject/lesson/6148/start/170461/
3.1 Crnuptel. ®enon 3 https://resh.edu.ru/subject/lesson/5727/start/150577/
39 Aunpaerunsl. KapooHOBBIC 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCIOTHI. CIOXKHBIE dPUPHI
3.3 YraeBosl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/

https://resh.edu.ru/subject/lesson/5413/start/150714/

Hroro mo pazueny 13

Pa3nen 4. A3oTcoaeprkaiiye opranudeckne coeIMHeHust

AMUHBI. AMUHOKHCIIOTEL.
4.1 3
benku

https://resh.edu.ru/subject/lesson/6296/start/212589/

https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro mo pazueny 3

Pa3nes S. BbICOKOMOJIEKYJISIPHBIE COCIMHECHUS

[Inactmaccel. Kayayku.

> Boinokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOT'PAMME

https://resh.edu.ru/subject/lesson/6095/start/150823/

https://resh.edu.ru/subject/lesson/6152/start/150850/

https://resh.edu.ru/subject/lesson/4777/start/170536/



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/

INOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE

ugposbie
Oopa3oBaresibHbIE

pecypchl

[Ipenmer
OpraHM4YeCKON XUMHH,
€€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OpPraHUYECKUX
coequHeHuil A. M.
bytneposa, e€
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o
KJIacCU(PUKALIHH
OpPraHUYECKUX
BEILECTB.
Howmenxknarypa
(cuctemaruyeckas) u
TpUBUAJIbHbBIE
Ha3BaHMUs
OpPraHUYECKUX
BELIECTB

https://resh.edu.ru/subject/lesson/6149/start/1
70388/

https://resh.edu.ru/subject/lesson/6149/start/1
70388/

https://lesson.edu.ru/04/10

AJIKaHEL: coCcTaB U
CTPOCHHUE,
TOMOJIOTHYECKHUU ST

MeraH u 3TaH —
IIPOCTEUILINE
MIPEACTABUTENHN
AJIKaHOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

AJIKeHEI: cOCTaB U
CTpPOEHHUE, CBOMCTBA

https://lesson.edu.ru/04/10

OTUJEH U IPONUIEH
— MPOCTEUIINE
IIpEICTaBUTENN
AJIKEHOB

https://lesson.edu.ru/04/10

[IpakTrueckas pabota
No 1. «ITonyuenue
STHJICHA U U3yYEHUE
€ro CBOMCTB»

AJnKaaueHbI.
byranuen-1,3 u
MeTmioyraaueH-1,3.
[Tonyuenune
CHHTETHYECKOTO
Kay4yKa U pe3uHbI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

AJNKWHEBL: COCTaB U
0COOEHHOCTHU
CTPOEHUS,
TOMOJIOTUYECKHM ps/I.
Anerniaen —
MPOCTEUIINIA
MpeACTaBUTEh
AJIKWHOB

https://lesson.edu.ru/04/10

11

Brruncnenus mo
YpaBHEHUIO
XUMHUYECKON peaKIuu

https://lesson.edu.ru/04/10

12

Apensl: 6eH3011 U
TONyoJ. TOKCHYHOCTH
apeHoB

https://lesson.edu.ru/04/10

13

I'eHeTHUeCKas CBI3b
YTJIEBOJIOPOJIOB,
MPUHAICHKAIUX K

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Ppa3siInuYHbBIM Ki1accaM

14

15

[Ipupoansie
HUCTOYHUKH
YTJIEBOIOPOOB:
IIPUPOJHBIN a3 u
MONyTHBIC HEQTIHBIC
rassl, HeQTh U
MPOJTYKTHI €€
nepepadoTKu
[IpuponHbie
HUCTOYHUKHU
YIJIEBOIOPOOB:
MIPUPOHBIN ra3 u
MOITYTHBIE HEPTSIHBIE
rasbl, HeTh U
MPOAYKTHI €€
nepepadoTKu

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

KonTponbnas pabota
0 pazaeny
«YTIeBOAOPOIBI»

https://lesson.edu.ru/04/10

17

18

[Ipenenbuble
OJIHOATOMHBIE
CIUPTHI: METAHOJI U
sTa”oi. BogoponHas
CBSI3b

MHoroatoMHBIE
CITUPTHI:
STHUJICHTTUKOJIb U
TJIIMLEPUH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

@DeHOo: CTpOoEHUE
MOJIEKYJIBI,
¢buznyeckue u

XHUMHYECKHE CBOMCTBA,

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MIpUMEHEHUE

20

AJLIeruanr:
dbopManbaerua u
aneTanbaerug. AueTon

https://lesson.edu.ru/04/10

21

OIHOOCHOBHEIE
IIpENeIbHBIE
KapOOHOBBIEC KHCJIOTHI:
MypaBbHUHAaAg U
YKCyCHas

https://lesson.edu.ru/04/10

22

23

24

25

26

[IpakTrueckas pabota
Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM
KHCJIOTBD»
CreapuHoBas u
OJIEMHOBAS KHUCJIOTHI,
KakK MpeICTaBUTENN
BBICIITUX KapOOHOBBIX
KHUCJIOT

Mp11a KaK coiau
BBICIINX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE
JNIEUCTBUE

CnoxHble 3¢upbl Kak
IIPOU3BOJIHBIE
KapOOHOBBIX KUCIOT.
I'uaponu3 CloXXHBIX
3¢upoB

Kupsr: runponus,
IPUMEHEHHE,
Ouosoruyeckas poib
KHPOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

27

YrieBoasl: COCTaB,
KJIacCU(PUKAIIHS.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

28

29

30

Baxneiimne
MIPEICTABUTEIIN:
III0K032a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa
KaK IPUPOJHBIE
IMOJIMMECPBI
KonrponsHas pabora
10 pas3zaeny
«Kucnopoaconepxarii
1€ OpraHuYyecKHe
COEIUHEHUS»

AMUHBI: METHIAMUH U
AHUJINH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

31

AMUHOKHUCIOTBI KaK
am(oTepHbIC
OpraHHYECKUE
COCIMHECHMS, UX
OHOJIOTHYECKOE
3HaueHue. [lenTuab

https://lesson.edu.ru/04/10

32

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

https://lesson.edu.ru/04/10

33

34

OCHOBHBIE TTOHSTHUSA
XUMHAH
BBICOKOMOJIEKYJISIPHBIX
CoeIMHEHNH

OCHOBHBIE METObI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIUHEHMH.
IImacTtmaccesr,

Kay4yyKH, BOJIOKHA

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAUIBI JIJIS1 YYUEHUKA
Xumus, 10 xnace/ IM'abpuensa O.C., OOIECTBO ¢ OTpaHUYEHHONM OTBETCTBEHHOCTHIO «/[PODA»;
AximonepHoe obrectBo «M3matensctBo «IIpocBenicHney
METOJAUYECKHUE MATEPUAJIBI U151 YUYUTEJISA
1. [TpoBepounbie 1 KOHTpOIBHBIE padoThl 10 kiacc ['abpuensu O.C., JIsicoBa I'.I". M:
IIpocsemenue, 2023
2. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroaudeckoe nmocodbue — 6a3oBbIN ypOBEHBY - M.:
Hpoda 2022 rop.
3. Tectsl o xumun 10 kmacc. M.A. Psi6oB
HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru - 'azeta «Xumus» u caliT 1y1s1 yautens «51 uay Ha ypoK XUMHK»
http://my.mail.ru/community/chem-textbook/ - Bemymmit J. M. Xwmun. bBomee cra
BHUJICO3AITUCEN KCIIEPUMEHTOB C YPOKOB, BO3MOXHOCTh Pa3MeIlaTh CBOM MAaTE€PHUAJIbI, a TAKKE
00CY)X1IaTh U KOMMEHTHPOBATh 4y>KHe. Y AOOHBIN MOWCK MaTEPHAIOB, MO KIIOYEBBIM CJIOBaM,
(obnaky TEeroB)
http://him.1september.ru -Enunast komnekius [OP: [TpeamerHas koyuteKus «XuMHUSI»
http://school-collection.edu.ru/collection/chemistry - EcrtecTBeHHO-HAy4YHBIE SKCICPHUMEHTBHI:
xumus. Komneknus Poccuiickoro o0iieo0pa3oBareabsHOro moprasia
http://experiment.edu.ru - AJIXUMUK: caiit JI.}O. AnukdepoBoii
http://www alhimik.ru - Bcepoccuiickast omuMIIMaga IKOJILHUKOB 10 XHMUU
http://chem.rusolymp.ru - Opranudeckasi XUMus: 3JIEKTPOHHBIA YICOHHUK IS CPETHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru - OCHOBbI XUMHU: 3JCKTPOHHBIH yICOHUK
http://www hemi.nsu.ru - OTKpbITHI#H KOJUTeHK: XUMHUS
http://www.chemistry.ru - [ucraniuonHas OJMMIHaga MO XUMHH: TEICKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT
http://chemworld.narod.ru Caiit «BupTyanbHas XUMHAYIECKast KO
http://maratakm.narod.ru Caiit «Mup XuMHUI»
http://chemistry.narod.ru XuMuK.py: caiit o xumuu
http://him.1september.ru Exunas komtekius IJOP: TIpeameTHast KOJUTEKITUS « XM
http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-Hay4YHbIE  IKCIICPHMEHTBI:
XMMHUSL.

MoanucaH: Xamepyeea MapuHa BnagumuposHa
DN: S=Pecny6nuka bypsTtus, C=RU,
Xa M e pye Ba G=MapuHa BnagummposHa, SN=Xamepyesa,
CN=XamepyeBa MapvHa BnagnmuposHa,
E=director@school37uu.ru,
M a p M H a VMHH=032609183272, CHIC=04196078867
OcHoBaHue: A ABnACL aBTOPOM 3TOr0
[OKyMeHTa
Bn aﬂ M M M po B H MecTononoxeHne: MecTo noagnucaHus
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