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HHOACHUTEJIbHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TrOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojiaBanus y4eOHOTO IpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJ0B K pa3paboOTKe MpOrpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeru 0O0y4eHHsI, BOCIUTAHMS U Pa3BUTHs OOYUYaIOIIUXCS CPEACTBAMH Y4eOHOIO IMpeaMera
«Xumusi» g 10 xknacca Ha 6a30BOM ypOBHE COCTABUIIM KOHIENTyanbHble monoxkeHus OI'OC
COOQO o B3auM000YCIOBIEHHOCTH LEJIEH, COJAEPKAHUs, PE3y/IbTaTOB O0y4eHUsl U TpeOOBaHUH K
YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHEe, TIONy4yaeMO€ BBITyCKHHUKaMu  00IIeo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpINAIONIMM JTAallOM PEANM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHUsA. OTH IEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyJIbTYpbI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npuUpoaHOH cpene. Peannsyercs xuMudeckoe oOpa3oBaHne 0OYJAIONINXCS HA YPOBHE CPEIHETO
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHbl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(puKH HayKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIUIIOB, XapaKTePU3YIOLMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyi0 pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIJIaj B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIEeHUsS
00 OKpYXKaroIeM MUpPE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHHS B3aMMOCBSI3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3HMIaTeNbHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue INTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHUEcKOi, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMM IeNIMU M TPUHLUIAMHU CpeIHEro oouero odpa3oBaHUs
conepxkanue mnpeamera «Xumus» (10 kmacc, 6a30BbIl ypOBEHb H3YyYEHHUS) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COIIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocraBnsiromiuMu  ipeaMeTa «XUMHS» SBISAIOTCA 0a3oBble Kypcbl — «OpraHuueckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BELIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Marepuaia M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU 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 CBSI3H, 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 OOpa3oBaHHMA TEOPETHUECKUN MaTepuan M
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaU€HUE MEPUOJANYECKOT0 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX TO3UIIMA,
rIIyOKe TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHUH, a TAaKXKe 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonHsercsd B Kypee 10 kimacca aneMeHTaMH CoAepyKaHusl, UMEIOIIMMU KYJIbTYypOJIOTHYECKUHN 1
NPUKIIAJAHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSA3H XUMUU C IPYTUMHU
HayKaMH, PacKpblBalOT €€ poJib B NO3HABATEIbHON M NPAKTUYECKOW JEATEIBHOCTU YEJIOBEKa,
CIOCOOCTBYIOT BOCHHUTAaHUIO YB@KEHHUS K IIPOLECCY TBOpUECTBA B 00JIACTU TEOPUU U
MPAKTUYECKUX MPUIOKEHUN XMMHUH, TOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX NpoOjeMax, CBSI3aHHBIX C XHMHUEH, KPUTHYECKH OCMBICINBATh
UHPOPMALIMIO U TMPUMEHATh €€ A TONOJHEHUS 3HAHUHM, PEleHUs WHTEJUIEKTYyaJbHbIX M
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BaTENbCKUX 3a/lad. B 1enoM conxepikaHue ydeOHOro mpenmMera
«XUMHS» JTaHHOTO YpPOBHS H3YyY€HHUS OPUEHTHPOBaHO Ha (opmupoBaHHE y OO0yHarOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (HIOCOPCKUX UAEH, TaKUX KaK: MaTepHallbHOE
€/IMHCTBO HEOPIaHUYECKOTO M OPraHMYecKoro Mupa, oOyCIOBIEHHOCTb CBOMCTB BELIECTB HUX
COCTAaBOM U CTPOECHHEM, IT03HABAEMOCTh MPUPOJIHBIX SIBICHUN IMyTEM HKCIEPUMEHTA U PELICHUS
MIPOTUBOPEUNI MEX1y HOBBIMH (PaKTaMU M TEOPETHUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIU
XUMHU B PELICHUM 3KOJIOTHYECKHUX MpoOJieM, a Takxke MpobieM cOepexeHHs HEepPreTHUECKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEACNICHUIO COJEpKaHUsS U TOCTPOEHUs
npeaMera MpeaycMaTpuBaioT (pOpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTkn wHOpMAIMK, HEOOXOAMMBIX IS TPUOOPETEHUS ONBITa TMPAKTUUYECKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obOmero oOpa3oBaHHs, T@PH  ONPENCICHUU  COJAEp>KATEIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHMUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyJabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOod K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3pEHHS TJIABHBIMH IIEJISIMU W3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe B10 kiacce sBISIOTCS:

e (QopmMupoBaHHE CHCTEMBbl XWMHUYECKUX 3HAHMWA KaK BaXKHEUIEH COCTABIISAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTum, conmepkatenbHasi XapaKTepUCTUKA IeJIel U 3a/1au M3y4YeHUs MpeaMeTa B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTereHu OTHAETCS TPENNOYTCHHE TMPAKTUYSCKON KOMIIOHEHTE COJepkKaHusi O00y4deHus,
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 3a]1a4.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMeTra «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHWE I PA3TUYHBIX BUOB JESITEIBHOCTH: PEIICHUS TIPOOIIEeM,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIC



TEXHOJIOTUH JUISI TONCKA M aHAIN3a YIeOHOW M HayYHO-TIONMYJISIpHON MH(pOpMaNy XUMHYECKOTO
COJICPKAHUS;

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

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HPUPOJIOIONB30BAHMS, IONOJIHEHHUS SHEPTETHYECKUX PECYpCOB M COXPAaHEHUS IPHPOJHOTO
pPaBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIICHUI B CUTYAIHMSIX, CBSI3aHHBIX C XUMHYECKHUMH SBJICHHUSIMU.

B yueOHOM mutane cpenHero o0mero oopa3oBaHHs MpeaMeET «XUMHA» 0a30BOT0 YPOBHS
BXOJ/IUT B COCTaB IPEAMETHOM 00nacTu «EcTecTBEeHHO-HAyYHbBIE IPEAMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctaBisier 34 yaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA
TeopernyecKkre OCHOBbI OPraHUYeCKOM XUMHHU

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJIY4YECHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC ToONIOKEeHUS. CTPyKTypHBIE (HDOPMYIJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n30Mepus. XUMHUUYECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kiaccupukanuu  OpraHMdyeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKCIEepUMEHTAIbHbIE METO/Abl M3YUCHHS BEIIECTB M WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYEeCKUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJETUPOBAHUE MOJEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTaHUYECKUX BEUIECTB IPU HarpeBaHuu (IJIaBjieHUE, OOYTIUBAHUE U TOPEHUE).

YrieBogopoanl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHHs1), HaX0XKJIEHHE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHME U XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lonryuyeHrne CHHTETHYECKOTO KayuyKa 1 pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBA (peakLuu
raJIOTCHUPOBAHUS W HUTPOBAHUSA), MOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupoOsanus U HUmMpOoGaHus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJO0B. [IpuponHblil ra3 u nomyTHble He(TAHbBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: MEpPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUi: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HedTs» u «Yroasy, MoaennpoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Maccel, o0BbEMa, KOJIWYecTBa
MCXOJHOTO BEIIECTBA FJIM TPOAYKTA pPEaKIUU 1O HM3BECTHBIM Macce, O00BhEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xamme opranndeckne coeTnHeHNsI

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIaMH, TajJOreHOBOJOPOJIaMHU, TOpPEHHUE),
npuMeHeHne. BoiopoHbie CBA3M MEXy MOJIEKYJIaMU CUPTOB. J(eicTBHE METaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoOroaToMHbI€ CHHUPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TaUIepUHA U
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHona.

Anpaerunpl U kemownwvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
[OJIy4Y€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHAsi KUCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
sTepudUKanMu), TOoNydeHHe U npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHIMX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE JICVICTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBoabl: cocTas, KiaccupuUKalys yrieBo10B (MOHO-, TU- U Moiucaxapusl). [ nroko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (U3UUECKHE U XHMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pykTO3a Kak H30MEp TITFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUTI0JI03BL.
dusnueckue 1 XMMUYECKHEe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PeaKlns C HOI0M).

OKCepUMEHTAIbHBIE METOJbl W3Y4YeHMs] BEIIECTB M MX IpEBpallleHUuil: MpOBEIEHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromMHbIX
cnupToB (B3auMmojeiicTBue TauiepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.



AMHMHOKHUCIIOTHI Kak aMdoTepHble OpraHWYecKue coenauHeHus. Duzuveckue u
XMMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe MIMHA). buonornueckoe 3HaueHHe
aMUHOKHCHOT. IlenTuaml.

benky kak mpupoJHbIE BBICOKOMOJIEKYJISApHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS M
TpETUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIU3, JEHATypalus,
KaueCTBCHHBIC PEAKIINH Ha OCIIKH.

DKCTepUMEHTAIBHBIE METOJIbI U3YYCHHUS BEIIECTB U WX MPEBPALICHUN: HAOIIOJIEHUE U
OTNHMCaHUEe JCMOHCTPAIIMOHHBIX OIBITOB: JEHATypamus OEJIKOB TNpH HarpeBaHWHU, I[BETHHIC
peakiuu OeIKOB.

BBICOKOMOJ'IeKy.]'[ﬂprIe COCANMHCHUHA

OcCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IIOJIMMEPU3ALUM, CPEIHAS MOJIeKyJsipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCUHEHNN — IIOJIMMEPU3ALUs U MIOJUKOHACHC ALY,

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€ MU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JIJISL OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEeHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KiIaccupuKalus, TIEePUOJUYHOCTh, HAOJIIOJEHNUE, HU3MEpPEHHeE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: MaTepus, JHEPIUs, Macca, aToOM, IEKTPOH, MOJIEKYJa, JHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMYMHBI U E€IUHUIIBI
UX U3MEPEHUSI.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BeIIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHOJIOTHs: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAHUs, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTeprabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH AEATEIHHOCTU
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W MPaBHJIAMH ITOBEICHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OMBITa TIO3HABATEIBHONH M TPAKTHYECKOW JESTEIBHOCTH OOYYAIONMXCS MO pean3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpPaBHJIAX MEXJINYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTHKY W apTyMEHTHI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJbTaT [UINTENbHBIX HAOMIOJCHHH,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



UHTEpECa M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOLIEM aHaJIU3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHIKEHUSX COBPEMEHHOM OTEUECTBEHHOW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M 0€30MmacHoro oOpasza KH3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBU O€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAaHHUS [EHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0O€3011aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEOBATEIbCKONW JEATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTUUECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

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

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccuu U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX MJIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHMs TJI00aIbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIeM, BIHUSAHUS SKOHOMHYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPUATHS NEHCTBUI, NPUHOCAIIMX BpPE] OKPYKAIOUIEH NMPUPOJHOW Ccpere,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOHN NPaKTHUKH;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHUH IPoOJIeM COXPaHEHUs IPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJNBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOO0Opa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crenuuKy METOJI0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHble  yueOHble  JAeHCTBHS  (TO3HABaTEIbHbIE, KOMMYHHMKaTHUBHBIE,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIUXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCalbHble y4yeOHbIe AEUCTBUS B IO3HABATENbHON U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMU.

OBJiaieHNe YHUBEPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpEACIATh LENU JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX IOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABICHHBIMU LENISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIUE ITOHITUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTpUBAEMbIX SIBICHUAX, (HOPMYIUpPOBAThH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GOpMyna, YypaBHEHHE XHUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE T1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEAKLIU;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB IT03HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (HAy4HO-TIOMYJsSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO DPA3JIMYHBIX BUIOB U (OPM MpencTaBIeHUs, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTH U HENMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManreil: MPUMEHATh MEXIpeaIMeTHble ((U3NYecKue M MaTeMaTH4YecKhe) 3HaKd U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIISIITHOCTH.

OsiajeHHne YHHBePCAJILHBIMA KOMMYHHKATHBHBIMH el CTBHSIMM:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOM TeMbI B XOJ€ AMAJIOra W/WIH TUCKYCCHUH,
BbICKA3bIBaTh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP  BBIIOJHEHUU XHUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTIIACOBAHUS MTO3UIUH B X0/1€ 00CYK/IeHU U OOMEHA MHEHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMplii alropuT™M JEUCTBUN NMPHU BHINOJHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHUS! HOBBIX 3HAHUM O
BCIICCTBAX U XMMHNYCCKUX PCAKIHUAX,

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (YHKIHOHAIHHOW T'PAaMOTHOCTH, HEOOXOIUMOM Jist
peuieHusT TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIAJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJArarolIne
MOHATHUS (XUMHUYECKHUH SJIEMEHT, aTOM, SJIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMHUYECKast CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIIMOHATIBHAS TPYMIA, paAvKal, H30MEpHUs, U30MEphl, TOMOJOTHMUECKUN psi, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJIOTHUUECKHUE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHH, yCTaHABIUBAThH
WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABA, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
Y YpaBHEHUW XUMHUYECKUX PEAKIUW, N3rOTAaBIUBATh MOJEIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WILTIOCTPALIMK UX XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy W CTPOSHHUIO K ONpeAeNEéHHOMY KIAcCy/TpylIe COeIUHEHUI



(YyrneBomopoabl, KHCIOPOI M  a30TCOAEpXKallhe COEAMHEHUS, BBICOKOMOJEKYJSPHbBIE
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OT/CIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KUCIIOTa, TIII0K03a, (PPYyKTO3a,
KpaxmaJ, leJUTI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHUS TEOPUH CTPOCHHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAHEHUsSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH Pa3MYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyranueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOM, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJI003a, AaMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HMCTOYHUKH YTIIIEBOJOPOJHOTO CHIPbs
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CHOCOOBI HUX MEPEPadOTKH W TMPAKTUYECKOE MPUMEHEHHUE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOMHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIHUHU IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOH 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUM BEIIECTB W XUMHYECKHX SIBICHUI
(mabmrosieHne, W3MEpEHUe, OKCIEPUMEHT, MOJICIUPOBAHKUE), HCIOJIB30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAaK)KEe MpaBUiia OOpAIIEHUs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpaleHns OPraHMYEeCKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ITHJICHA M W3y4EHUE €ro
CBOMCTB, KaueCTBCHHBIC PEAKIIMM OPTaHWMYECKUX BEIIEeCTB, JeHaTypanus OEIKOB MpHu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpallleHUu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YPaBHEHHH COOTBETCTBYIOIIUX PEAKIHN WU
(GhopMyIUPOBaTh BHIBOIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nudopmarmu, MHTEpHET U APYrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUia HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IENISAX COXPAHEHHs] CBOETO 3/I0POBBS M
OKpYKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbica mokazarens [1/IK, mosicHsaTe Ha



IpUMepax CrocoObl YMEHBIIEHHUS M MPEIOTBPAILIEHUS UX BPEIHOTO BO3JAEHCTBUSA HA OpraHU3M
YEJI0BCKA,;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX MTO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUIA;

JUId  CcHeNbIX M caaloBUIAIIMX OOyYaroIMXCs: YMEHHME MHCIOJb30BaTh pelibe(HO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3 |
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CnoxxHbie 2(UPHI
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KosnuuyectBo 1yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpobrie  Hpakririeckie fll3y‘leﬂl/lﬂ :)Iﬁl?aiosaTeﬂbﬂme
padoThI padoThI pecypenI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coenunennii A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux semects. Homenkiatypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 MeraH u 3TaH — npocTenIIre 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
IIPEICTAaBUTENN aJTKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
9 Ankanuensl. byraguen-1,3 u 1
MeTunoyranuen-1,3. [lonyuenue




CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUIINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 ApeHbl: 0eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAIIEKANINX K Pa3IHYHBIM Klaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaeny
«YTneBoaopoab»

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHBIE€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPHUH

19 DeHOJI: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
areTanbJeruy. AIeToH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas




[Tpaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOM KUCIIOTBI»
CreapuHOBasi M OJIGMHOBAsI KUCIIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CroxHble 3(UPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTHYECcKast POJIb KHUPOB
VYTaeBobl: COCTaB, KilaccuuKanus.

27 Baxneriuve npencraBuTeNun: ri0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxaiiue opraHuuecKre
COETUHEHUS

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI KaKk aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuabt

39 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH

BBICOKOMOJIEKYJISIPHBIX COEMHEHUIN




OcHoBHBIC MCTOJABI CHUHTC3a

34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

Xumus. 10 knacc. ba3oseiit ypoBenb: yueouuk/ O.C. I'abpueins. — 2-¢ u3f., crepeotui. — M.:
Hpoda, 2014. — 191 c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Ia6puensn, O. C. Xumusa 10-11 kmacc. bazoBsiid ypoBeHb. MeToauueckoe nocodue

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

2. https://myschool.edu.ru/



https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21e1c71cef4f94d63.pdf
https://myschool.edu.ru/
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