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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBineHHbXx B DenepasbHOM TOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojnaBanus y4eOHOTO IpeamMera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHHM, K OIPEIEICHHUIO O0IIen
CTpaTeru 0OyYeHUs, BOCIIUTAHUS M Pa3BUTHSA O0yYArOIIUXCS CPEICTBAMU y4eOHOTO MpeaMeTra
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
4eJ0BEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEAHErO
ob1rero od6pa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpEIeNeHbl B MpOorpaMMme IO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesiell ¥ MPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKJIaj B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHNE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTesbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OONIMMH IEISIMH W TPUHIMIIAMH CPEIHEro o0mero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COILMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeOpraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaia M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
W3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHMA TEOPETUYECKUN MaTepuanl H
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3Hau€HUE MEPUOJNYECKOT0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJOJIOTMYECKUX MO3UIIHA,
rIIyOKe TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPHUIIOKEHUN XUMHH, TOMOTaIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U NPUMEHSTh €€ JUIsl TOMOJHEeHUs 3HaHUM, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaroImuxcsi MUPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (akTaMH M TEOPETHMUECKHMH MPEANOChUTKAMU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muiane pemieHuss 3amad  BOCIMTAHHUA, Pa3BUTHUS M COLMATU3ALMU  OOyYaromuxcs
MPUHATBIE MNPOrpPaMMOM IO XMMHHU MOAXOABl K ONPEAENICHHUIO COJEPKAHUS U IMOCTPOECHUS
npeaMera MpeaycMaTpuBaioT (pOpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTkn wHOpMAIMK, HEOOXOMAUMBIX JIsi TPHOOPETEHUs OmbITa MPAKTHUUYECKOW U
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpOBHE cpeaHero obmero oOpa3oBaHHs, T@PH  ONpPEIEICHUH COJEp:KaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 KI1.) SIBIAIOTCS:

e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MMPUPOJE, B MPAKTUUECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEeM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpUCTHKA IeNiel M 3a7ad W3YYCHHS MPEIMETa B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTAAETCA TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJepKaHUs OOydeHUs,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7ad.

B cB3u ¢ 3TUM TpH U3YYCHHH TpeaMera «XHMHS» JOMHUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHWE WHTEIUICKTYaIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHUE JIUIS PA3IUYHBIX BHJIOB JICATEIHHOCTH: PEIICHHS MTPOOIIeM,
MOMCKa, aHanmm3a W o00paboTku WHGOpPMAIMU, HEOOXOTUMBIX UIsi TPUOOpPETEHHUs OIbITa
JESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJI OLEHKH C
MO3UIUI IKOJIIOTUYECKON 0€30MaCHOCTH XapaKTepa BIHSHIS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BAaTh COBPEMEHHBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JUTS MTOVCKA M aHaJIM3a y4eOHOH M HayYHO-TIOMYJISIPHON HH(POPMAIIMA XUMHUYECKOTO
COZICPIKaHMUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIOJaTeNbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH IUNITAHUPOBAHWHU M POBEJCHUN XMMHUYECKOT0 3KCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HPUPOIONIONB30BAHMS, TOMOJHEHUS SHEPTeTHYECKUX PECYpCOB M COXPAaHEHUS HPUPOTHOTO
pPaBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yueOHOM muiaHe cpeiHero oOmiero oopa3oBaHHs MPeaMET «XUMH» 0a30BOr0 YpOBHS
BXOJ/IUT B COCTaB IPEAMETHOM 00nacTu «EcTecTBEeHHO-HAyYHbBIE IPEAMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
oOuiero oopaszosanus, B 10 knacce — 34 yaca (1 yac B Hezento).



COJAEP)KAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannyeckux coequHenuii A. M. bytieposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n3oMepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kimaccu(ukanMum — OpraHMuecKkux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB MU MaTepHaJaMU HAa UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjIeHue, 0OyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHHUE, IOMOJOrMYecKMid psa. Meran um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XMMHMUYECKHE CBOICTBa (peakuUuMM 3aMeleHUs U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPOIUIEH — MPOCTEHUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MeTunOyranuen-1,3: cTpoeHHe, BaKHEWIIMEe XHMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUmpo8aHus), noayyerue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTaeBOAOpOAOB. [IpupoHbIii ra3 U MOmyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKH HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUecKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeDTH, UX PUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu IiacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJIEHHE NPAKTUYECKOW pPaOOTHI:
IIOJIy4CHHUE 3TUIICHA U U3YYECHHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbluucnenuss 1mo ypaBHEHHIO XUMHMUYECKOW peakuuu (Macchl, 00BbEMA, KOJIUYECTBA
UCXOJIHOTO BEIECTBA MJIM IPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ITAHON: CTpPOEHME, (U3NYECKHUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHEe, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHMEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTUI: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIeBOAO0B (MOHO-, 1U- U Mojaucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne amMMHauyHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXIEHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaom menu(ll)), ampaerumoB (okuciieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMajia C HOJOM), NpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHWMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. dDusnyeckne u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.

benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



OKcliepUMEHTAlIbHbIE METOJbl M3YYEHHUsS BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB IpPH HarpeBaHUU, IBETHBIC
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUS U MTOJIMKOHCHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbI M3YUYCHMs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MPU M3Y4YEeHHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOIMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0me ecTeCTBEHHO-HAyUHbIE TOHSATHS: SIBJIEHWE, HAY4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, FJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NUYECKUE BEIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpPeAHEro oOIiero odpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayyHo-mMeTonn4yeckoil OCHOBOW Uisi pa3palbOTKHU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOCHHS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIHLHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MNpeAMeTa «XHMHS» Ha YPOBHE CpeAaHero ooOumero ooOpa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYaIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESTENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOM KyIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HEHHBIE JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMera «XHUMHS» JOCTUTAIOTCS B €IMHCTBE
yueOHOW M  BOCHUTATENBbHOM NI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH U HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTpakaroT CPOPMUPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS TI0 pealu3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S13aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JCHHUI,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBENEHHE U MMOCTYINKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37]0POBbIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUYECKOH U JPYTrUX BUAAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUSI TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHHM TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpPeIIpUHUMAEMBbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHMMAHUA CHENU(PUKA XHMUU Kak HayKHd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHruu TpodiieM COXpPaHEHUs TPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0O0M 3HAYMMOCTH XUMHH JJIs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4iieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOJyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpAa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA [UIsl peUIeHHs TIpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 10O XUMUM B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS Y4eOHOro IpeaMeTra «XuUMHs» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienr(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIeCTBO,
SHEPrus, SIBIEHUE, MpOoLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIeI0BaHUE, HA0I0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yYHHUBEpcaJbHble  y4yeOHble  JeHcTBUS  (TMO3HaBaTeJdbHblE,  KOMMYHUKAaTHUBHBIE,
peryisaTHBHbBIE), obOecneunBarone (HopMuUpoBaHHE (YHKIHOHAIBHOH TI'PaMOTHOCTH H
COLMAJIBHOW KOMIETEHIIMH 00yYaroIuxcsi;

CIIOCOOHOCTh ~ OOy4arolIUXCsl  HMCIOJb30BaTh  OCBOEHHBIE  MEXIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JEWCTBUS B I103HABATEIbHOW U
COLIMAJILHOW ITPaKTHKE.

MertamnpeMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCAIbHBIMH Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIEHO  (POPMYNIUpPOBaTh M aKTYalIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeAeNATh LEIH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JAOCTHUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENISMU;



UCIOJIBb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIACIATh
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBS3U MEKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOJIb3yeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATENIbHBIX U MPAKTUYECKUX 3a/ad, NPUMEHATh Ha3BaHHbIE MOJEIbHbBIC IPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MWCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILLICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOW MCCIE0BAaTEIbCKOM M HPOEKTHOM JeATelNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHGPopManuu (HAyYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMAIbHYIO (OpPMY IpeAcTaBieHuss HHPopMalUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO HCCIIECIOBAHWIO CBONCTB HW3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PeryJsiTUBHBIMU AeCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BBIOMpaTh HanOomee YPHEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHASI W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOMMMOH st
pelieHusT MTPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsA, TOMOJIOTH,
YTIIEBOJOPOABI, KUCIOPO U a30TCOJAEPKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE€ B OCHOBE MOHHUMAaHUs
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJIOTHUUECKHUE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENBHOCTU YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
WX B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS 1
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIWW, U3rOTABIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIICKHOCTh H3yUYEHHBIX OPraHUIEeCKUX
BEIIECTB 10 HMX COCTaBy W CTPOSHHUIO K ONpeAeNEéHHOMY KIACCy/TpyIIe COCTUHEHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHCHMS), NTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHs OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopManbACTHA, aleTaabAeTh, MypaBbUHAs



KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTEAPUHOBAsl KHUCIOTA, TJII0K03a, GPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULIHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI IMPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHHSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEJICTABUTENCH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHzou,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPUH, (CHON, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI HUX MEPEepadOTKH U MPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c()OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUM BEIIECTB W XUMHYCCKHX SIBJICHUI
(HaOnroficHWe, W3MEpEeHUe, OKCICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKEe MpaBUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYEHUE ITHIICHA U M3YYCHHE €T0
CBOKMCTB, KaueCTBCHHBIC PEAKIIMM OPraHWYEeCKHX BEIICCTB, JICHATYpallus OCIKOB TIpH
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEICTABIATH PE3yIbTAaThI
XUMHUYECKOTO S3KCIepuMeHTa B (OopMe 3aliCH YPaBHCHHH COOTBETCTBYIOIIUX PEAKIUH U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOMATh TpaBWIa JKOJOTHYECKH IEIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYXKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, moscHsaTe Ha
npuMepax crnocoObl YMEHBUICHHUS ¥ MPEJOTBPAIICHUS UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BeKa;

JUIsi 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHUM;



JUISL CIENBbIX W CIA0OBUIANIMX OOYYaroONIUXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC
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NMpoOrpamMmbl o0pa3oBaTejbHbIE PeCypPChl
padoThI padoTsbI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOi XUMHUH
[IpenMer opraHnyecKoil XUMHUHU. ..
Pt P 1.http://www.hij.ru
1.1 Teopus cTpoCHHS OPraHUIECKUX
coenunenunit A. M. byrneposa
Hroro no pazgeny
Pasnen 2. YraeBonopoabt
[IpenenbHbIE YIIIEBOIOPOIBI — 1.http://www.hij.ru
2.1 - .
AITKaHbI 2.http://www.chemistry.ru
HenpenenbHble yriaeBo10pOIbL: 1.http://www.hij.ru
2.2 1 : .
aJIKEHBI, aJIKaJIHEHBI, aIKUHEI 2.http://lwww.chemistry.ru
2.3 ApomaTH4ecKue yriaeBog0pOabl 1.http://WwWw. hij.ru
' p YITIEBOAOPOL 2.http://www.chemistry.ru
IT
2.4 PHPOHBIC HCTOHHMG 1 1.http://chem.km.ru
YTIIEBOIOPOIOB U UX MepepaboTka
Uroro no pazgeny
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
1.http://him.1september.ru
3.1 Crupter. denon 2.http://webelements.narod.ru
3.http://chem.km.ru
3.9 Anpaeruapl. KapOOHOBBIE KUCIIOTHI. 1 1.http://webelements.narod.ru
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Wroro no pazueny 13

Pasnen 4. A3oTcoaepikaime opraHudecKue coeIMHeHUus

1.http://www.chemnet.ru
4.1 AMUHBI. AMUHOKUCIIOTHL. beJku 3 2.http://maratakm.narod.ru
3.http://experiment.edu.ru

Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 [Tmactmaccer. Kayuyku. Bomokna 2 http://www.alhimik.ru
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounuectBo yacos
Ne n/m Tema ypoka B KonTtpoJbHbie IIpakTuyeckue
cero padoThI padoTsbI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux BeuecTB. Homenknatypa 1
(cucreMaTuveckas) U TpPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKUM PsiJT
5 Meran u 3TaH — npocTenIre 1
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTEH AIKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyyenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [onyuenue 1
CUHTETUYECKOI0 KayuyyKa U Pe3UHbI
10 AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 1




TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKHHOB

Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Kilaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKY YTIEBOJOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUJIEHTITUKOIb U
TIIMLEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XMMHYECKHUE CBOICTBA, IPUMEHEHHE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

21 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

99 ITpakTuyeckas pabora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHUCIIOTBI»




CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK

23 MPEACTABUTEIH BBICIIUX KapOOHOBBIX
KHUCIIOT

24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE
CroxHble 3(OUPHI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 Xupsr: runponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTaeBobl: COCTaB, KiIaccuuKanusi.

27 Baxwneliume npencraBuTeNun: rioKo3a,
bpykTo3a, caxaposa

08 Kpaxmai u memirono3a kKak mpupoIHbIe
MTOJIMMEPHI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaepxaiire opraHuuecKre
COETUHEHUS

30 AMMHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI Kak aM(oTepHbIe

31 OpraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuanl

39 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUN

34 OCHOBHBIEC METOIBI CHHTE3a

BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I.




[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 10 kiace / IN'abpuensu O.C., OctpoymoB WU.I'., Ciankos C.A., Akninoneproe oomectBo «3mareabcTBo
«IIpocBenieHne

10 kaacc
METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

1. O.C. T'abpuensn, W.I.Octpoymor , C.A Cnankos Xumwus. PaGoune mporpammbl. Ba3oBblii ypoBEHb.
Y4eOHoe mocobue ams o0reoopazoBaTenbHbIX opranusanuii. M.:«IIpocsemenuey, 2019.

2. O.C Tabpuensn. ILII. Bepéskun, A.A. Ymakosa KoHTponbHbIE M IpoBepouHble paboThl. Xumusa. K
yuebnuky O. C. 'abpuensna «Xumus. 10». «Apoda», Mocksa, 2018.

3. 0. C.Tabpuensn, U.I'. Octpoymos HacTospHas kHura yautens xumun. «JIpoda», Mocksa,2016rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u caT 1uist yaurens «5 Uy Ha ypoK XUMHUI»

http://him. 1september.ru Enunas komekuus L{OP: IIpenmerHas koymekuus «XuMHS
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HAYYHbIE SKCIIEPUMEHTBI: XUMHUsL. KOJUTeKIHst
Poccutiickoro o6mieo0pa3zoBareab»HOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickasi onuMnuana nikoJIbHUKOB 110 XUMHUHU

http://chem.rusolymp.ru Opranuueckast XuMusi: 3J€KTPOHHbIA y4eOHUK JJIsi CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucranuinoHHast O1MMIKAAA 10 XUMHUU: TEIEKOMMYHUKAIMOHHBINA 00pa30BaTeIbHbIN
MPOEKT
Hudposas nadboparopus «Poduxiad»



Fpa(l)mc KOHTPOJbHBIX Ipoueayp mo npeaMery xumus 10 Kjaacc 0a30Bblii YPOBEHD.

Ne Tema KOHTPOJIBLHOIO YPOKA Hara IIpumeyanue
KOHTPOJILHOM
padoThI

Teopust cTpoeHHMs] OpraHu4ecKHux | 2 Hexems
coenunenuit A.M.bytneposaa. ceHTsi0pn 2023
Bxoonoti koumponw(15 mun)

1. VYrneBonopossl. 16 nepens
Pyb6eorcnviii koumponw nexkabpp 2023

2. Kucnoponcoaep:xaine 29 wenensa
OpraHUYECKHE coenuHeHus. | Anpens 2024

Hmoezoewiii koumponw

[Tpaktuueckue pabotsl o 30 MuH




