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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEJHEr0 OO0Iero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTATOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3zoBaHUE OOyYarOlIMXCS Ha
YPOBHE CpeITHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMETa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepUaIbHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOILIUX IeJIel U MPUHITUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/JaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO37laHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKA, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aUMOAEHCTBYSI C APYTHUMHU €CTECTBEHHBIMU HAyKAMH, XUMUS CTaJa
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda WU KH3HU Kaxaoro uiaeHa odOmiectBa. CoBpeMeHHas XMMHA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPaHbI 310POBbS.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOOUMYI0 MM [ BbIpa0OTKM MHMPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, HPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera oOecrnevyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 YydyeOHOro Marepuaja U OOycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W DJIECKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chOpMHPOBAaHHBIE Ha YPOBHE OCHOBHOIO 0011ero oOpa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO o0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKHX PEaAKIUSAX, UX CYHUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIHHOM M MPAKTUYECKOM ESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBSA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO HA (POpMUPOBAHKE Y OOYHAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHNYECKOro MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U pEIICHUS TPOTUBOPEYUN MEXIy HOBBIMU (DAKTaMU UM TEOPETHUYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemenus 3a7a4  BOCIMTAHMS, Pa3BUTUS U COIMATHM3AIUU
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX AEHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs Tpo0JeM, TOUCKa, aHaimu3a U 00paboTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, IPU ONPEICTCHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJNIOBEKa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOW KydbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHUS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHUH
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepxaTenbHasi XapaKTepUCTUKA LIeJIed U 3aa4 U3y4YCHHS
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpaszoBanus. CeronHs B
IpEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMHU
AKTHBHOTO MOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEATbHON JKNU3HU JJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHHUBEPCAJbHOE 3HAYEHUE [UJIS Pa3IU4HbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, & TaKXE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKHUX POLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBHHU C )KH3HEHHBIMH MTOTPEOHOCTSIMHU, UCITOJIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HANpPaBIEHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANBHBIX MpoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJEPXAHME OBYUYEHUA
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[IpenmeT opraHMYecKOM XHUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHUE M 3HAYCHHWE B IOJYYECHHUM HOBBIX BEIIECTB M
MarepuanaoB. Teopusi CTpoeHUA OpraHMYecKux coenuHeHut A. M. bytiepoBa, €€ oCHOBHbIEC MOJIOKEHUA. CTPYKTypHBIE
dbopMyIIbl OpraHUYeCKUX BemecTB. [ oMoIorus, n3oMepurs. XUMHYECKasl CBSA3b B OPraHUUCCKUX COCTMHEHUAX — OMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBnenrie o KiaccupuKalid OPTraHUMYECKUX BellecTB. HomeHkiaTypa OpraHUYecKuX COEIUHEHUMN
(cucTeMaTHuecKas) U TPMBHAIbHBIC Ha3BaHUS BaXKHEHIITNX MPEJICTaBUTENICH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIIepUMEHTAIbHBIE METObI M3YUEHHUS BEIIECTB W UX MPEBPAIICHUIN: 03HAKOMJICHHE C 00pa3liaMi OpraHUYeCKUX
BEILIECTB U MaTephallaMl Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOICHHE U OMHUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBieHUE, OOYIJIMBAHHUE U
TOpEHune).

Yriesoaopoabl

AJIKaHBI: COCTaB W CTPOEHHME, TOMOJIOTMYECKUN psAa. MeTaH M 3TaH — MOPOCTEHIINE MPEACTABUTEIN aJIKAHOB:
dbuznyeckue M XMUMHUYECKHE CBOWCTBA (pEakiMu 3aMEIICHUS U TOPEHUs), HAXOXICHHUE B MPUPOJE, IMOJYyUYCHHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUN psAl. ITUICH U NPONWIEH — MPOCTEHIINE MPEACTABUTEIN aJIKEHOB:
bu3nyeckue W XUMHUUYECKHE CBOHCTBa (peakmuu THUIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApaTaIllid, OKHCICHUS U
MOJMMEPU3ALINH ), TTOTyUY€HUE U IPUMEHEHUE.

Ankaauensl: OytaaueH-1,3 u wMetwiOyTtaaueH-1,3: CTpoeHHe, BaKHEWIME XUMHYECKUE CBOMCTBA (peakius
nonumepu3anum). [loydeHne CHHTEeTHUECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYSCKHUH psJl. ATIETHUIICH — IPOCTEHIINI MPEICTaBUTEb AIKHHOB:
COCTaB, CTpocHHE, (U3NYSCKHE M XHMHYCCKHE CBOMCTBA (peakIuyd THAPUPOBAHMS, TAJIOTCHUPOBAHHWS, THIpaTaIlvH,
TOpeHHUsl), MOJyYeHUE U TPUMEHEHHUE.



Apensl. bensoir: cocras, cTpoeHne, Gu3nIecKie U XMMHYECKUE CBOUCTBA (PEAKITMY TaJJOTeHUPOBAHUS 1 HUTPOBAHUS),
NOJTyuYeHUe U MpUMEeHEeHue. 10.1yo: cocmas, cmpoenue, usuiecKue u Xumuieckue ceoUCmaa (Peakyuu 2an02eHupo8ansl
U HUmMpoeamus), noaydenue u npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHMYecKas CBsA3b MEXIY YIJIEBOJOPOAAMM,
MPUHAICKAIIMME K Pa3IMYHBIM KJIACCAM.

[IpupoHbIe HCTOYHHUKH YTIEBOAOPOI0B. [IprpoaHbiii ra3 u nomyTHeie HePTsIHBIE ra3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco0b1 TiepepaboTku HEPTH: MePEroHKa, KPEKUHAT (TEPMUYCCKUN, KaTATUTHIECKH ), muposm3. [IpomxykTel mepepadboTku
He(TH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITY. KaMEeHHBIN yTrobh ¥ MPOAYKTHI €ro MepepadboTKH.

DKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUsl BEIIECTB M MX MPEBpaAIEHUMN: O3HAKOMJICHHE ¢ oOpasliamH IJIacTMAcCC,
Kay4yKOB U pe3uHbl, KoJuiekiuu «HepTh» u «Yroib», MojiennpoBaHre MOJIEKYJ YIJIEBOIOPOIOB U TalIOT€HOIIPOU3BOIHBIX,
MIPOBEICHNE MPAKTUYECKOU PabOThI: MOMYyUYEHUE STUJICHA U U3yUYEHUE €0 CBOWCTB.

Pacuérnblie 3anaun.

Briuncnenus mo ypaBHEHHUIO XUMUYECKON peakiinuu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTA
peaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenbHbIE OTHOATOMHBIE COUPTHI. METAHOJ U 3TAHOJ: CTPOCHHE, (PU3NYECKHE U XUMUUECKUE CBOMCTBA (PEaKIIMU C
aKTUBHBIMU METAJIJIaMU, TaJIOT€HOBOOPOJIaMU, TOPEHUE ), TPUMEHEHUE. BOAOpOHBIE CBSA3U MEXIY MOJIEKYJIaMU CITUPTOB.
JlelicTBue MeTaHOJA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbie CHOUPTHL. ITUICHTIUKOIbL W TIMIEPUH: CTpPOCHHUE, (GU3HUYECKHE U XUMHUYECKHE CBOMCTBa
(B3aMMOJIEHCTBHE CO MIEJIOYHBIMHI METAJUIAMH, KAUeCTBEHHAs pEaKIIMs HA MHOTOATOMHBIE CITUPTHI). JlelicTBHE Ha OpraHu3M
yenoBeka. [ [pumeHenune ramuuepuHa v 3TUIIEHTJIUKOJIA.

®deHoJI: CTPOECHUE MOJIEKYJIbI, PU3NUYECKHEe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH peHoua. [Tpumenenue gpenona.

Anpaerunbl U kemonsvl. @OpManmbIETHI, allETATBICTHI: CTPOEHUE, (PU3UIECKUE U XUMHUYECKHE CBONCTBA (pEaKiuu
OKHCIICHUSI 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), TIOTYUYECHHE U IPUMEHEHHUE.

OmHOOCHOBHBIC TIpe/IeTIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHAsi KUCIOTBI: CTpOeHHUe, Pu3ndecKkue u
XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOIIME JUIS KJlacca KHUCIOT, peakius 3Tepudukaiuu), mojiydeHue U MPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAs KHUCJOTHI KaK TMPEACTAaBUTENN BBICHIUX KapOOHOBBIX KHCIOT. Mpblja KakK COJU BBICIIMX

KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.



Crnoxxuble 3(pUpbl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. [ maponm3 cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos.
[Ipumenenue KupoB. bronsornueckas posb KUPOB.

YTneBoabl: cocTaB, Kilaccu(uKalus yrieBoaoB (MOHO-, M- U MOJIKUCcaxapu/Isl). [ TI0K03a — MpoCTeHIIIMiA MOHOCAXapu/I;:
0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, (PM3UUCCKUE M XUMHUYECKHE CBOWCTBa (B3ammojeiicTBue ¢ ruapokcuaom memau(ll),
OKHUCJICHHE aMMHa4YHbIM pacTBOpoM okcupaa cepedpa(l), BoccraHoBleHUE, OPOKEHHE TIIIOKO3bl), HAX0XK/IEHUE B TIPUPOJIE,
MpUMEHeHHEe, Onosorndeckas poiab. @orocunre3. OpykTo3a Kak U30MEP TIIHOKO3bI.

Kpaxman u nesmtrono3a kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia u [EeJUTI0I03bl. DU3HYECKHEe U XUMUYECKHE
CBOICTBA Kpaxmaia (TUApPOJIN3, KAYECTBEHHAs PEaKIUs C HOI0OM).

DKCHepUMEHTAIbHBIE METOAbl M3yYEHHUs BEIIECTB W MX MpEBpaleHUM: MpOBEACHUE, HAOIIOJCHUE M ONHCAHHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIMHM OJHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcusioM meau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJACHCTBUE TiuilepuHa ¢ ruapokcugom Menu(ll)), ampaerumos
(oxucneHre aMmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcuaom meau(ll), B3aumoneiicTBrue kpaxmaia ¢ UOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbruncienus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO BEILIECTBA UM MPOIYKTa
pEakIMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTEepHbIE OpraHUYecKhe coenuHeHns. Ou3nueckue U XUMHUECKUE CBOMCTBA aMUHOKUCIIOT
(Ha mpuMepe TauIrMHa). bruonorudeckoe 3HaUeHHE aMUHOKHUCIIOT. [lenTuapl.

benku kak npupogHbie BELICOKOMOJIEKYISIpHBbIE coeiHeHus. [lepBuyHas, BTOpUYHAasi U TPETUUHASI CTPYKTypa OCIIKOB.
XHUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, A€HATYpalsl, KaUeCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCnepUMEHTAIbHBIE METO/IbI H3YUCHHUSI BEIIECTB U UX MPEBPAIEHUI: HAOIIOACHUE U ONTUCAHUE JEMOHCTPAIMOHHBIX
OTIBITOB: JICHATYypaIusi OCJIKOB MPU HATPEBAHUH, I[BETHBIC PEAKIINH OCITKOB.

BoicokoMoJIeKyJISIpHBbIE COeIUHEHNS

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPU3ALINK, CPEHsAs MoJieKyJsipHas Macca. OCHOBHBbIE METOJbl CHUHTE3a BBICOKOMOJEKYJISAPHBIX COCIWHEHUUA —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHSL.



OKcIepUMEHTAIbHBIE METOBI U3YYCHHS BEIIECTB M MX MPEBpAIICHUN: O3HAKOMIIEHHE ¢ 00pa3laMu MPHUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXINpeaMETHBIX CBSI3ed NMpU U3YYEHUHM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepes
HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAyYHbIC TMOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTe3a, 3aKOH, TEOpHs, aHalIu3, CHUHTES3,
KJaccuukanus, nepuoIuIHOCTb, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITMPOBAHKE.

®duzrka: MaTepusi, SHEPTUsI, Macca, aTOM, PJIECKTPOH, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3UUECKHUE BEJIMUMUHBI U €IMHUIIBI UX U3MEPECHHUS.

buonorusi: kietka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKH aKTUBHBIC
BelecTBa (OCJIKHU, YTrIeBOIbI, JKUPbI, DEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAILHOTO MHUTAHUS, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE MpermapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMHNHN HA BA30OBOM YPOBHE CPE/JTHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYalOIIUMHUCS MPOTPaMM CPEIHEr0 OOIIEero
oOpa3oBaHusi (JIMYHOCTHBIM, METANpEIMETHBIM M TpeaMeTHbIM). HayduHo-meToguueckoil OCHOBOWM AJig pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHMS MPOrPaMM CpPEIHEro o0Iiiero oOpa3oBaHUS SIBISIETCS CUCTEMHO-ICSTEIbHOCTHBIN
HOJXOJ.

B cooTBEeTCTBUM C CUCTEMHO-/IEATEILHOCTHBIM MOAXO0/0M B CTPYKTYPE JIMUHOCTHBIX PE3yJbTaTOB OCBOCHHUS ITPEIMETA
«X¥MHS» Ha YPOBHE CPEHETO OOIIEr0 00pa30BaHuUs BBIJIEIEHbI CIEAYIOLINE COCTABISIONIHE:



OCO3HAHWE OOYYAIOIIMMUCS POCCHMCKON TPaXTAaHCKOHW HWIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTU U CAMOOIIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUCHHUIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKICHUN JTUYHOCTA HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH U M CTOPHUUECKUX
TpaauIuii 6a30BOM HAYKU XUMUU,

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSI PYKOBOJCTBOBAThCA B CBOEU JEATEIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, IPUCYIIMMH [IETIOCTHONU CUCTEME XMMUYECKOTO 00pa30BaHMs;

HaJIM4YKE MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTD LIETU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4E€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH M
ujeaJaMi POCCUMCKOTO TPakJIaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TIpaBUJIaMH TOBEICHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OOYyYaIOIIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTPaxaroT cPOPMUPOBAHHOCTH OMBITA MO3HABATEIHHOU U
MPAKTUYECKOMN ACSITEIBHOCTH 00YYAIOIIUXCSl M0 peaiu3allii IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS O0YYAIOIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S13aHHOCTEH, YBaXKEHHUS K 3aKOHY U MPABOMOPSIIKY;

MPECTABJICHUS O COLMATIBHBIX HOpMaXxX M MpaBuiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETLHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEIbHBIX 33/1a4, BBIIIOJIHEHUU XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX MPHU aHAIN3€ Pa3InyHbIX
BUJIOB YUEOHOU €SATEIHLHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;

YBaXEHUS K TMPOIECCY TBOPUYECTBA B 00JACTH TEOPUH M MPAKTUIECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHMS TOTO, YTO
JIOCTUKEHUS HAYKH €CTh Pe3yJIbTaT JIUTEIbHbBIX HaOMI0ICHUH, KPOTIOTIMBBIX IKCIIEPUMEHTATBHBIX TIOMCKOB, IOCTOSIHHOTO
Tpya YYEHBIX U MPAKTUKOB;



UHTEpeca W IMI03HABATEIbHBIX MOTHMBOB B MOJYYEHHH U TMOCIEAYIOIIEM aHajdu3e WHGOpPMalUU O MEPelIOBBIX
JIOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHMBAaTh CUTYyalliH, CBA3aHHBIE C XMMUYECKUMU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYIIKM CBOMX TOBApPHUIIEH C MO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX ITOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHUs IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILUEHHS K
COOCTBEHHOMY (PM3HUUECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOIo/IeHUsT TpaBUil O€30MAaCHOr0 OOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOW XM3HU U B TPYJIOBOM
NEATEIbHOCTH;

NOHMMAaHHS LIEHHOCTH TMpaBWI HHJIMBUIYaJbHOTO M KOJUIEKTUBHOIO O€30MaCHOr0 MOBEAEHUS B CUTYalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTPeOIEHUs aJIKOT 0I5, HAPKOTUKOB, KypEHHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJIE3HOH,
TBOPYECKOU M IPYrUX BUAAX ACATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHE€ B PEIICHUM MPAKTHYECKHUX 3a/1ay COLMAIbHON HANpPaBJIEHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE€ HAa OCHOBE NPUMEHEHHS
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHOM TpaeKTopuu o0pa3oBaHus, Oyayuiei npodeccuu u peaansaiuu
COOCTBEHHBIX KU3HEHHBIX MJIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U MOTPeOHOCTEN
00I11eCTBa;



6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11eTIeCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIECCOB Ha COCTOSHUE
MIPUPOJTHON U COLUAIIBHOU CPELBI;

OCO3HAHHUSI HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PalMOHAIHLHOTO
MIPUPOIAOTIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS JIEUCTBUU, NPUHOCAIIUX BpPEN OKPYXKAIOLIEH IMPUPOJHOW CPEAE, YMEHHsS NPOrHO3UPOBATH
HEOJIAronpusITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEANTPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HaJIMYKS PA3BUTOrO 3KOJOTHMYECKOTO MBILUICHUS, YKOJIOTUYECKOW KYJIBTYPHI, OIbITA IESITEIBHOCTU 3KOJIOTUYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIBbHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTUBOCTOSITH UAEOJIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
MPaKTUKH;

MOHMMAaHUSl CHEeUU(PUKM XUMHUHM KaK HayKd, OCO3HAaHHUS €€ poju B (POPMUPOBAHUM PANMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU II€JIOCTHOTO MPEJCTABICHUSI 00 OKPY)KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIbl U YEOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM [ COBPEMEHHOM NMBWIM3AIMU: B €€ TYMaHUCTHYECKOU
HAIPaBJICHHOCTU W BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTEPHAIBHOW KYyJIbTYpPbhI, PEIICHUU TJIOOATBHBIX MPOOIIEeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, SHEPIETUUECKOM, MUIIIEBOM U SKOJIOTHYECKOM 0€30MTaCHOCTH, B PA3BUTHH
MEJIUIIMHBI, 00ECIIEYEHNHN YCIOBUM YCIIEITHOTO TPY/1a U SKOJIOTHYECKH KOM(OPTHOM KU3HU KaX0TO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUS CYIIHOCTM METOIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONBh30BaTh MOJMydyaeMble 3HAHUS /I aHaIn3a U OOBSICHEHMS SBIICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHUH, YMEHUS JIeIaTh 000CHOBAHHBIE 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB 1 UMEIOIIIHXCS
JTAHHBIX C LEIbI0 MOJTYYECHUS IOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BATh XUMUUECKHE 3HAHUS JIJIsl PEIICHUS MPOOJIEM B PeaIbHBIX KHU3HEHHBIX
CUTYyalusX;



MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON IEATEIbHOCTH;
TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;
MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodeccnoHanbHOU NesATeIbHOCTH.
METANPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « XUMHUA» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs
BKJIFOYAIOT:

3HaYUMBbIE JUISI  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYaIOLIUXCS MEXKIUCHUIUIMHAPHBIE (MEXIpEeIMETHBIE)
OOLIEHAYYHbIE TOHSTHS, OTPAXKAIOIIME LEJOCTHOCTh HAay4YHOM KapTHHBI MUpa M CIEHH(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEUIECTBO, SHEPrus, SIBJIEHUE, MPOIECC, CUCTEMA, HAYUYHBIA (HaKT,
INPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIEI0BaHNE, HA0IIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCajJbHble Y4deOHble IeicTBUsS (IIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), OOECCIEUMBAIOIINE
(dopMupoBanre GyHKIIMOHATBHOW IPaMOTHOCTH U COL[UAJIBHON KOMITIETEHIIUU 00YyYaroIINXCs;

CIIOCOOHOCTh OOYYaIOIIKUXCS HUCIOJIb30BaTh OCBOECHHBIE MEXIMCLMILUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLUAIILHOMN MPAaKTHKE.

MertanpeameTHble  pe3ysbTaThl  OTPaKalOT  OBJAJCHHE YHUBEPCAJIBbHBIMH  y4eOHBIMU  I103HAaBATEIbHBIMHU,
KOMMYHUKATUBHBIMU U PEryJIATUBHBIMU JCHCTBUAMM.

OByaieHHe YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU ACHCTBUSAMMU:

1) 0a3oBble JJOrHYecKue JeCTBUSI:

CaMOCTOATENBbHO (POPMYJIMPOBATH U aKTYaIU3UPOBATh NPOOJIeMy, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LENU NEATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX TOCTHIKEHHs, COOTHOCHUTH PE3YJIbTAThI
NEATEBHOCTH C IIOCTABICHHBIMU LIEIISIMY;

MCIIOJIb30BaTh IPU OCBOCHUY 3HAHUHN PUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIAEIATh XapAKTEPHbIE NPU3HAKU OHATUI
U yCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSACHEHMS] OTIEIbHBIX (PAKTOB U
SIBIICHU;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMY BEUIECTB U XUMHUECKUX PEaKIINi;



yCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3Yy4aeMbIMH SBICHUSMU;

CTPOUTH JIOTUYECKUE paCCyXIeHUs (MHIYKTHUBHBIC, NECTyKTUBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (POPMYITMPOBATH BEIBOBI U 3aKITFOUCHHS;

NPUMEHATH B TPOIIECCe TTO3HAHMS, UCTIONb3YeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, TIPeoOpa30BLIBATh
MOJICTIbHBIC TIPEICTABICHHS — XUMHUYECKUI 3HaK (CHMBOJI) JJIEMEHTa, XHMHUYecKas (Gopmyia, ypaBHEHHE XUMHUYECKON
peaKknuu — TPU PEIICHUH Y4YEOHBIX ITO3HABATCIBHBIX M TPAKTUYECKUX 3a/1ad, NMPUMEHSATh Ha3BaHHBIC MOJCIHHBIC
MIPEICTABIICHUS JIJISl BBISBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYACMBIX BEIIECTB U XUMHUYCCKUX PEAKITHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH;

dbopMyIMpOBaTh IEIH U 33]a41 UCCIIEI0BAHUS, UCIIOJIb30BaTh MOCTABJICHHBIE U CAMOCTOSITEIHLHO CHOPMYITUPOBAHHBIC
BOIIPOCHI B KAa4eCTBE WHCTPYMEHTA IMO3HAHWS W OCHOBBI JUIsi (POPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BIAJCTh HABBIKAMU CaMOCTOSITEJIBHOTO  IUJIAHUPOBAHHMS M TMPOBEJACHUS  YUYCHMUYECKHX OKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh YMEHHUS HAONI0aTh 3a XOJOM IMPOIECcca, CaMOCTOSATEIHLHO TMPOTHO3UPOBATH €r0 pPE3yJIbTar,
dbopmyupoBaTh O0OOIIEHUS W BBIBOJABI OTHOCHTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB HWCCIACAOBAHUS, COCTaBIIATH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON paboTe;

pUOOpETaTh OMBIT YYCHWUYECKOW HCCIIENOBATEILCKOW M IMPOCKTHOM JEATEILHOCTH, MPOSBISATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX WHOOpMaIrmu (HAyIHO-TIOMYJIApHAs JIUTEpaTypa XHUMHUYECKOTO
coJlep KaHMsl, CIPAaBOYHBIC MOcoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3THYHBIX BHUIIOB U (GopM
MIPEICTABIICHUS], KPUTUUECKH OIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTB;

bopMyIHpPOBATH 3aMPOCHl ¥ MIPUMEHSTH Pa3IMYHbIE METO/bI MPU MOUCKE U 0TOOpE MHPOPMAIINU, HEOOXOTUMOM ISl
BBITIOJTHCHUS YICOHBIX 3a7a4 ONPEICIEHHOTO THIIA;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA M Pa3IMYHBIX ITOMCKOBBIX
CUCTEM;



CaMOCTOSATEIILHO BBIOWPATh ONTHUMANIbHYIO (hopMmy mpencTtaBieHuss wHbopMaruu (CxeMbl, rpaduKu, JUarpaMMbl,
TaOHIIBI, PUCYHKH H JIPYTHE);

UCIIONIb30BaTh HAYYHBIH SA3BIK B KayecTBE CpPEJICTBAa MpU padboTe ¢ XUMHUYECKON HHpOpManuen: MpUMEHSTh
MeXIpeaMeTHbIe (hU3nuecKre 1 MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJE JAuajora W/WIA TUCKYCCHH, BBICKAa3bIBATh WJIEH,
(bopMyIMpOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITTOJIHEHUS TPE/JIOKEHHOM 3a/1a4H;

BBICTYNATh C Tpe3eHTAIMell pe3ybTaTOB IMO3HABATEIBHOU JAESTENBHOCTH, MOJYYEHHBIX CAMOCTOSITENIBHO WIIH
COBMECTHO CO CBEPCTHHKAMHU IPU BBIITOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIET0BAHUIO
CBOMCTB M3y4aeMbIX BEILLECTB, peaJu3alud y4eOHOro MPoeKTa U (OPMYIUPOBATH BBIBOJBI 110 pe3yjbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIacCOBaHUSI MO3ULIMM B X0J1e 00CYKJIeHHsI 1 0OMEHA MHEHUSIMU.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILIECTBIATH CBOIO MIO3HABATENbHYIO AESTEILHOCTD, ONPEeNiss €€ eI U 3a/1auH,
KOHTPOJIMPOBATh W MO MEpe HEOOXOIWMOCTH KOPPEKTHPOBATh MpEIaraeMblil alrOpuTM IEHCTBUN TMPHU BBITOJIHEHUH
y4eOHBIX M UCCIIEI0BATEIbCKUX 3a/1a4, BHIOUpaTh Hanbosee 3(h(EeKTUBHBIN CITOCOO UX PEIICHHMS C YUETOM MOTYUYEHUSI HOBBIX
3HAHUU O BEIECTBAX U XUMHUYECKUX PEaKIIUAX;

OCYILECTBISTH CAMOKOHTPOJIb CBOEH €ATEIbHOCTH Ha OCHOBE CaMOaHalIn3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE PE3YIIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHsD> OTPaKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN O XMMHYECKOW COCTABISIONIEH €CTECTBEHHO-HAyYHOM KapTHUHBI MUpa, POJIU
XUMUU B TO3HAHUM SIBJICHUN TPUPOABI, B (POPMUPOBAHUHU MBIILICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOUMOM JIs pElIeHUs] TPAKTUYECKUX 3a]1a4 M IKOJIOTMYEeCKH 00OCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;



BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHWM, KOTOPas BKJIIFOYAET: OCHOBOIIOJIATAONINE MMOHATHS (XUMUYECKUI JIEMEHT,
aTOM, DJICKTPOHHAs 000JI0YKa aToOMa, MOJIEKYJIa, BAJICHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, XUMHUECKAs CBSI3b, CTPYKTYpHAs
dbopmya (pa3BEpHyTas M COKpaIIEHHAS ), MOJIb, MOJISIPHASI MACCa, MOJIIPHBIN 00BEM, YTIIEPOIHBIN CKeeT, YHKIIMOHATbHAS
rpynna, paaukan, U30Mepusi, H30MEPbI, TOMOJOTHYECKUN PsiJl, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPOA U a30TCOJIepKallne
COEJIMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOpus
CTpoeHus opraHudeckux BemecTB A. M. bytimepoBa, 3aK0OH COXpaHEHHsS MacChl BEMIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH; MUPOBO33PEHUYCCKUE 3HAHMS, JISKAITUE B OCHOBE TTOHUMAHUS MPUIMHHOCTHA U CUCTEMHOCTH
XUMHUYECKUX SIBICHUM, (DaKTOJOTUYECKHE CBEIACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHUU U OE30MaCHOM HCIIOIb30BaHUU
BOKHEUIITUX OPTaHUYECKUX BEIIECTB B ObITY U MPAKTUYECKON ACSATEIHHOCTH YEIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHHH BBISIBJIATh XapaKTepHbIE TMPU3HAKU TMOHSATUN, YCTAHABJIMBATH HMX B3aUMOCBS3b,
HCITOJI30BaTh COOTBETCTBYIOIINE TTOHATHS TIPHU ONTMCAHUU COCTaBa, CTPOCHUS U TIPEBPAIICHU OPTaHUIECKUX COCAMHCHHIM;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIOIL30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTAaBJICHHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpMYT OPraHMYECKUX BEIIECTB M YPaBHEHUM XUMUYECKUX DPEaKIUH,
U3TOTABIMBATh MOJIETIN MOJIEKYJ OPraHWYECKUX BEHISCTB JJISl WILTIOCTPALUU UX XUMHUYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTAHABIMBATHh MPUHAIICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO WX COCTABY H
CTPOCHHIO K OMpeNeI¢HHOMY KIIACCy/TpyIle COeTUHEHHH (YTIeBOJOPOIbI, KHCIOPOA U a30TCOACpIKAIINE COSTUHEHMS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUsSI), JaBaTh UM Ha3BaHUsl mo cuctematudeckoil Homenkinarype (IUPAC), a rtaxxke
MPUBOJUTH TPUBHAJIbHBIC HA3BAHUS OTACJIbHBIX OPTaHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJICH, dTHUJICHTIINKOIb,
TIUepuH, (QeHon, (opMambAeThi, aleTalbleru]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJEHMHOBAas KHCIIOTa,
CTeapuHOBAs KUCJIOTA, TJII0K03a, PPyKTO3a, Kpaxmal, IEeJUTI0I03a, TIIUIINH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XMUMUYECKOW CBSI3W B OPTaHUYECKHX COCAMHEHHSIX (OJAMHAPHBIE U
KpAaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh TIOJIOKEHHS TEOPUHU CTPOSHHUS OpraHndeckux BemiectB A. M. bytnepoa mis
O0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MacChl BEIIICCTB;

c(hOpPMHPOBAHHOCTh YMEHUI XapaKTEPU30BaTh COCTaB, CTPOCHHUE, GU3MYECKUE U XUMHUECKHE CBONCTBA TUITMYHBIX
MPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMIICH, alleTiIeH, OyTaaueH-1,3,



MeTmiOyTaaueH- 1,3, 0eH301, METaHOJ, TAHOJ, ITHUJICHTIIUKOJIb, TTUIEPUH, (PEHOM, alleTanbIeru], MypaBbUHas U YKCyCHAS
KHCTIOTBI, TII0K03a, Kpaxmal, eJUTI0JI03a, aMUHOYKCYCHAsI KUCIIO0TA), UJUTIOCTPUPOBATh TEHETUYECKYIO CBSA3h MEXy HUMH
YPaBHEHUSMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUI C HCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTIIEBOJAOPOTHOTO CHIPhs (HE(Th, MPUPOIHBIN ra3, yroJb),
CTI0COOBI MX TIepepabOTKH M MPAKTUIECKOE MTPUMEHEHHE MTPOIYKTOB MEPepadbOTKH;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYMCICHUS N0 XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEMIECTBA WM MPOAYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOJHBIX BEIICCTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHUS, UCIIOJIb3yEeMbIX
B XMMUU TIPU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUU (HAOIIOJIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
WCITOJIB30BATh CHCTEMHBIC XUMHUYECKUE 3HAHUS IS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAITUSAX, CBSI3aHHBIX
C BEIICCTBAMHU U UX MMPUMCHCHHEM;

chOpMHPOBAHHOCT, YMEHUW COONIOJAaTh TMpaBUjia IMOJb30BAHUA XMMHYECKOM TOCYIOM U JabOpaTOPHBIM
0o0OpyZI0OBaHUEM, a TaKXe MpaBuja OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMU IO BBIMOTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUTAHHPOBATH M BBITIOJHATh XUMUYCCKUN DKCIEPUMEHT (TIPEBPAIICHUS OPTaHUICCKUX
BEIIECTB MPU HArPEBaHUH, TIOJyUYCHHUE dTUJICHA U N3YUCHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMKM OPTAaHNYECKUX BEIIECTB,
JieHaTypanus OCJKOB MPU HArpEBaHHHM, I[BETHHIE PEAKIIMU OEJTKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKU 0€30MaCHOCTU
pHU 0OpaIlIEHUH C BEIECTBAMH U JIA0OPATOPHBIM 000pYAOBaHUEM, MPEACTABIATH PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTA
B (hopMe 3amncu ypaBHEHUH COOTBETCTBYIOIINUX PEAKITUN U ()OPMYITHPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3MPOBATh XUMUYECKYI0 HH(POPMAIHIO, TMOJYYaeMYyH W3 Pa3HBIX
HMCTOYHUKOB (CpeJICTBA MAacCOBOM nH(popMannu, UHTEpHET U IPyTHX);

c(hOpMHPOBAHHOCTh YMEHHUI COOJIO/IaTh MPaBUiia YKOJIOTHIECKHU I1E€JIECO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
JEATETLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYXKAIOIIEH NPUPOJAHOW Cpeabl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHS Ha )KMBBIC OPTAaHW3MBbI ONPEACIEHHBIX OPraHUICCKUX BEIIECTB, TOHMUMAas cMbIc nmoka3arens [1IK, moscHATh
Ha IPUMEPax CIoCOObI YMEHBIIECHUS 1 TIPEIOTBPAIIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEIIOBEKa,



JUIsT OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 37I0POBBSI: YMEHHE NPUMEHSTHh 3HAHUA OO0 OCHOBHBIX
JOCTYIHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUISL CTIETIBIX M CJIA0OBHUIAIIMX OOYYAIOIIMXCS: YMEHHUE UCIIONIb30BaTh PENbe(PHO-TOUCHUHYIO cucTeMy 00o3HaueHui Jl.
Bpaiins ans 3anucu XumMuueckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

KouanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoabubie IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes!
Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro mo paszneny 3
Pazpnen 2. Yraesompopoabst
2.1 [IpenenbHbIE YTI1€BOIOPOABI — AKAHbI 2
29 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 5 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTudecKkue yriaeBoA0pOIbl 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 3 1
' UX repepadoTka
Hroro mo pasneny 13

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHU st




3.1 Cruptel. @enon 3

3.2 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7
' Cnoxubie 3GupbI

3.3 VYrineBosl 3
Uroro mo pazneny 13
Pasznen 4. A3oTcoaepxkaiye opranHudecKkue coeIuHeHus

4.1 AwmuHbl. AMUHOKHACIOTEL. beku 3
Utoro no pazneny 3
Paspnen 5. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

IIpunoxenne 1

Ne
n/n

Tema ypoka

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6149/

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

http://mriya-
urok.com/categories/himiya/

[IpencraBnenue o knaccuukanuu
OpPraHMYECKUX BEIIECTB.
Homenkiatypa (cucremaruueckas) u
TPHUBHAJIHHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — npocTenime
MPEICTaBUTENM ATKAHOB

http://chemi.org.ru/

AJIKEHBI: COCTaB M CTPOCHHUE,
CBOICTBA

http://chemi.org.ru/

OTHIIEH U PONMIIEH — MpPOCTEUIIne
MPEJICTABUTENN ATKCHOB
ITpakTuyeckas padora Ne 1.

«[Tonyuyenue 3THIIEHA U U3YUYEHHE €TO
CBOWCTB»

http://maratakm.narod.ru/



https://resh.edu.ru/subject/lesson/6149/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://chemi.org.ru/
http://chemi.org.ru/
http://maratakm.narod.ru/

Anxanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomydyenue
CUHTETHYECKOTO KaydyyKa 1 pEe3UHbI

http://chemi.org.ru/

10

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSI.
AlneTuieH — MpocTenInii
MPEACTaBUTEh AIKUHOB

http://chemi.org.ru/

11

12

Brrunciienus no ypaBHEHHUIO
XMMHYECKON peakiuu

ApeHbl: 6€H30J1 U TOIYOJI.
TokcuuyHOCTH apeHOB

http://chemi.org.ru/

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIISKAIINX K Pa3IMUHbIM
KJlaccam

14

[IpupoiHBIE UICTOYHUKHU
YIJIEBOAOPOJOB: MIPUPOIAHBIN Ta3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKH

https://resh.edu.ru/subject/lesson/6148/

15

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: IPUPOIAHBIN Ta3 U
MOMYTHBIE HEPTAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ epepadoTKu

16

17

KonTponbHas pabota mo pazaeny
«YTII€BOIOPOABD)

Hpel[CJ'IBHBIe OIHOATOMHBIC CIIUPTHI:

METAHOJ U OTaHOJI. BO)IOpOI[HaH CBA3b

http://chemi.org.ru/

18

MHOroaromMHble CIIUPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH

http://chemi.org.ru/



http://chemi.org.ru/
http://chemi.org.ru/
http://chemi.org.ru/
https://resh.edu.ru/subject/lesson/6148/
http://chemi.org.ru/
http://chemi.org.ru/

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

http://chemi.org.ru/

http://maratakm.narod.ru/

20

21

22

Anbnrerunsl: GopMaNbIeTUA U
aleTanpaerul. AeToH
OHOOCHOBHBIE IIPE/IEIIbHBIE
KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padborta No 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

http://chemi.org.ru/

http://chemi.org.ru/

23

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPEJICTABUTEN BBICIIHX
KapOOHOBBIX KUCIIOT

24

25

26

Mbiu1a Kak COJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uapoau3
CIIOKHBIX 3(hHUpOB

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC,
Omoyiorunueckas POJIb KUPOB

http://chemi.org.ru/

http://chemi.org.ru/

27

VYTrieBoibl: CoCcTaB, KiacCU(pUKAIHS.
Baxneiimne npeacraBuTenu:
TIII0K03a, PpyKTO3a, caxapos3a

http://chemi.org.ru/

28

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI

http://chemi.org.ru/



http://chemi.org.ru/
http://maratakm.narod.ru/
http://chemi.org.ru/
http://chemi.org.ru/
http://chemi.org.ru/
http://chemi.org.ru/
http://chemi.org.ru/
http://chemi.org.ru/

KonTponpHas pabora mo pazueny

29 «Kucnopoaconepxkaiye 1
OpPraHHYECKUE COCTUHCHUS

30 AMUHBI: METUJIAMUH U aHWJIMH 1 http://chemi.org.ru/
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpraHUYECKUE COCAMHEHUS, UX 1 http://chemi.org.ru/
ouosornueckoe 3Hauenue. [lenTu bt

32 benmicn icax mpHpoHbLe 1 http://chemi.org.ru/
BBICOKOMOJICKYJISIPHBIC COSIMHEHUS

33 OCHOBHBIE TOHSATHS XUMHUU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIC METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
[TnacTMacchl, KayqyKu, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://chemi.org.ru/
http://chemi.org.ru/
http://chemi.org.ru/

IIpunoxkenue 2
YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
METOANYECKHUE MATEPHUAJIBI
Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://maratakm.narod.ru/

https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6148/

http://chemi.org.ru/

http://mriya-urok.com/categories/himiya/



Hpuioxkenne 3

®OPMBbI YYETA PABOUYEN ITIPOT'PAMMBI BOCIIUTAHUA B PABOUYE ITPOTPAMME

Paboyas nporpamMma BOCIIUTAaHHS PEATU3YETCS B TOM YUCIIEC U YepPe3 HCIOJIb30BAHNE BOCIUTATEIBHOTO
NOTEHIIMAJIa YPOKOB. JTa paboTa OCYIIECTBISETCS B CIASAYIOMHNX (pOopMax:

o [loOyxaeHue o0yJaronuXcsi COOMOAATh HA YPOKE OOMICTIPUHATHIE HOPMBI TIOBEICHUS, TIPaBIiia  OOIICHUS

co crapmuMu (IeJarorm4ecKuMu paOOTHHKAMH) M CBEPCTHHKAMU (0OYYarOIIUMHICS), IPUHIIUIIBI y4eOHOM

JTUCIMILTMHBI ¥ CAMOOPTaHU3aIINH.

— [TpuBneyeHne BHUMaHUS OOYYAIONIMXCSA K IICHHOCTHOMY acIeKTy HM3y4aeMbIX Ha ypoKax

MIPEIMETOB, SIBJICHUM, COOBITUI uepes:

— JIEMOHCTPAITUIO 00yJaroITMCsI MIPUMEPOB OTBETCTBEHHOTO, Ipa)x1aHCKOTO

MIOBE/ICHHUS, TIPOSIBIICHUS YeTIOBEKOTIOOUS U I0OpOCEPACUHOCTH

— oOpaimeHre BHUMAaHHS HA SIPKUX JEATENCH KyJIbTYpPbI, CBS3aHHBIX C W3y4acMbIMH B JAHHBI MOMEHT

TEMaMH, Ha TOT BKJIaJI, KOTOPBIA OHU BHECIIM B Pa3BUTHE HAICH CTPaHBI U MUPA, HA JIOCTOMHBIC TIOPaKAHUS

MPUMEPHI UX KHU3HH, HA MOTUBBI UX TIOCTYIIKOB;

— HCIOJB30BaHUE HA YypoKax WHQPOPMAIMK, 3aTPardBarONMIEH BaKHBIC COIMATIBHBIC, HPABCTBCHHBIC,

THYECKUE BOIIPOCHI

e lcnonp30BaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH COJIEpXaHUS Y4eOHOro mpenmera it (popMupoBaHHs

y 00y4arIUXCs POCCUICKUX TPAIUIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX M COITMOKYJIBTYPHBIX IIEHHOCTEH dYepe3

noa00p COOTBETCTBYIOUIMX TEKCTOB [UI YTEHUS, MPOOIEMHBIX CUTYaluil Ui 00CYyXIeHHS B Klacce

e UHunuupoBaHWe OOCYXJCHHH, BBICKA3bIBAHWN CBOETO MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO

OTHOLICHUS K M3y4aeMbIM JIMIAM, T[POU3BEACHUSAM XYA0KECTBEHHOM JTUTEPATyphl U UCKYCCTBA.

e BritoueHue B ypoK UTPOBBIX MPOIELyp, KOTOPbIE MOMOTA0T MOANECPKaTh MOTUBAIIUIO OOyYalOUIUXCI K

MOJMYYCHUIO 3HAHWH, HATAKHUBAHUIO TIO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHHWH B KJIacce, TOMOTArOT

YCTAaHOBJICHUIO JOOpOKeIaTeIbHON arMocdepsl BO BpeMsl ypoKa.

o [IpumeHeHune HA YpOKE  HMHTEPAaKTUBHBIX dopM  paboTHl,  CTUMYIHPYIOLIHX

M03HABATENbHYI0 MOTHBAIUIO 00YJarOIIUXCS.

e [IpumeHeHue TrpynmoBOil pabOThl WIKM pabOTHl B Mapax, KOTOPbIE CIHOCOOCTBYIOT pa3BUTHIO HABBIKOB

KOMaHIHOH pabOThI ¥ B3aUMOJICHCTBHIO C JIPYTHMHU O0YJAIOITIMHUCS.

o Bei0op 1 ucmons30BaHKE HA YPOKaX METO0B, METOAMK, TEXHOJIOTHI, OKa3bIBAIOIINX BOCIIUTATEIHHOE

BO3JICHICTBHE HAa JIMYHOCTh B COOTBETCTBMM C BOCIHUTATEIbHBIM HJICAIIOM, ICNIBIO M 3aJa4aMU BOCIIUTAHUS.

o WunnuupoBanne ©  TOJJIEpXKKA  HCCIICAOBATEIILCKONH  JICATEIBHOCTH  INKOJBHUKOB B (hopme

BKITIOUCHUS B YPOK PA3IUYHBIX HCCIIEIOBATSILCKUX 3aJaHU, YTO JaeT BO3MOXKHOCTH OOYYarOIIUMCS
npuoOpecTH HaBBIKH  CaMOCTOSITCIIBHOTO pelieHus  TeOPeTHUYECKOU

npoOieMbl, TeHepupoBaHUS © OG(OPMIEHUS COOCTBEHHBIX THIIOTE3, YBQKHUTEIHHOTO OTHOIICHHS K

qy)KAM HJCSIM, TyOJIMIHOTO BBICTYIUICHHS, apTyMEHTHPOBAHUS M OTCTAaWBAHMS CBOCH TOUKH 3PCHHS.

e VYCTaHOBIICHHE YBOKHUTEIBHBIX, JIOBEPUTEIHHBIX, HE(HOPMAIBLHBIX OTHOIICHUH MEXIy YIUTEICM 1

YVYeHHKAMH, CO3/IaHUe Ha YPOKaX IMOIHOHAITEHO-KOM(DOPTHOH CPEJIbL.



