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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOM ctangapTe COO, ¢ yuérom Konrenuuu npemnogaBanusi yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
ydyeOHoro mpeamera «Xumusi» s 10 kiacca Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTU LIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIY)XKHT 3aBEpIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAENIEHBI B IMPOrpaMMe MO XUMHUHU C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSL KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0coOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEeM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMHUS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojepkanue npenmera «Xumus» (10 kmacc, 6a30BBIM YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu — ripeamMeTa  «XUMHUS»  SBISIIOTCA  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4ecKkor xumuu. POpMHUPOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3yYECHUHU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» cQopMupoBaHa B MpoOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUS OPraHHYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4eckod XWMHUM  TIOJIy4alOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUYECKOU PEaAKIIUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHUYeCKas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



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

Envnas cucrema 3HaHMM O BAOXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs JNOMOJIHAEeTCsT B Kypce 10 Kiacca sieMeHTaMu
COJEpKaHusl, UMEIOIMIMMH KYJIbTYpPOJOTUYECKUN U TPUKIATHOW XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XMMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mpeamera «XUMHUS» JaHHOTO YPOBHS U3YUYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpodieM cOepekeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE JIJIsI PA3TUIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mpernomaBaHWs XMMHU KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 Ki1.) sIBISIFOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIbHbBIE 3aKOHbI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME CpeaHero oodumiero oOpazoBanus. CerogHs B
IPEnoAaBaHUM XUMHUH B OOJIbIICH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUH, a (PyHKLIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U YMEHUSIMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

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

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30MacHOCTH XapaKkTepa BIMSHUS BELIECTB U XUMHUYECKHUX POLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJICP KaHMSI,

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKK€ IPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON oOnactu «EcTecTBEHHO-HAy4YHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 34 yacoB: B 10 kiacce — 34 gaca (1 gac
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omosorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUs U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu

2a102eHUPOBAHUS U HUMPOBAHUS), NOJLyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
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['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON U 3TaHON: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. JTWIEHTIMKOIbL M  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanbplerus, aneTanbACTHN:  CTPOEHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTAaBUTEIHN BBICIINX KapOOHOBBIX KHCIIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
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MOJIEKYJIbI, (PU3HUECKHe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
OpO>KEHHE IIII0KO3bI), HAX0XKACHUE B IPUPOJIE, IPUMEHEHUE, ONOIOTrHYECKask POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienudss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyeckre coequHenus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHA M TPETHUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HX MpPEBpallCHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIHUX €CTECTBEHHO-
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HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHANW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOIIOICHUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC 1 KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JOCTUTalTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
00y4YaromuXcsl MO peaan3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
MPOEKTOB, PEIICHUU YYECOHBIX U O3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABaTEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATU3E
uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIAM HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUU 3THUX
ITOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

MMOHMMAHMUS [IEHHOCTU TIPaBWJI HWHAMBUIYAJbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NS TENBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTME B pPEUICHUHM NPAKTHYECKUX 3a7ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHusT 00 OKpPYKAIOIEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABJIEHHOCTH U BaXKHOU POJIM B CO3IaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO YIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U
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IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUSA J1eJaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OO0IIeHayYHbIC MOHSATHUS, OTPa’KaIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeI0BaHNe, HAOMIOACHHE, N3MEPEHHUE, SKCIIEPUMEHT U APYyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMU yueOHbIMH MO3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,
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WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTJEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMAaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyia, ypaBHEHUE XUMUUYECKOU peaKkIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEeI0BATEIbCKHE 1eiiCTBUA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBObI OTHOCUTENILHO TOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHaMM3UpOBaTh MHPOPMALIMIO PA3JIUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;
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(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKON
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATHh MpEajaraéMblid ajiroput™M ACUCTBUH Ipu
BBIMIOJITHEHMHM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.
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INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, POJIU XUMHUU B [TIO3HAHUU SIBIICHUN IPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rpaMOTHOCTH, HEOOXOIUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMMHUYECKUN DIIEMEHT, arToM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢dopmysa (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YIIIEPOIHbBIN CKeNeT, GyHKIIMOHATIbHAS TPYIINa, paIuKal,
WU30MEPHSI, ©30MEPBL, TOMOJIOTUYECKHM PSJI, TOMOJIOTH, YTIEBOAOPObl, KUCIOPOA U
a30TCOAEpKAIlME COCAUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSA); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemectB A. M. byrtnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHUYECKUE CBEACHUS O CBOWMCTBax, COCTaBe, IOJYUYCHUU W
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATeTbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUI OPTAaHUYECKUX COSAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKHMX BEMIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTABJIMBATh MOJICIM MOJIEKYJ OPTaHUYECKUX BEIIECTB JIJISl MJLUTFOCTPAIMHA HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YyUYCHHBIX
OpPTraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpPEeIeTIEHHOMY
KJIACCy/Tpynne COequHEHUN (YIJIeBOJOPOABI, KUCIOPOA U a30TCOJepiKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
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ATWJICHTJINKOb, THIEPUH, (EeHOd, (opManbaerus, amneTaabIerua, MypaBbHUHAS
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJI0TA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOEHUE, HU3NUECKUE
U XUMHYECKHME CBOWMCTBA THUIWYHBIX [MPEICTABUTENEH PAa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIIeH, OyTaaneH-1,3,
MeTwiOyTagaueH-1,3, 6eH30J1, METaHOJI, 3TAaHOJI, STUJICHIIIMKOJb, TJIULIEPUH, PEHOT,
aleTaabJerul, MypaBblHasl U YKCYCHasl KUCJIOTHI, TJII0K03a, Kpaxmal, HeJUT0I03a,
aMHUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIHUA € HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKU YTIJIEBOJIOPOJIHOTO
ChIpbs (He(Th, MIPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIYKTA
peakiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JIeHUEe, N3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOU
MoCyIol U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwia OoOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUU, MOTYyUYECHHE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OETKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMH OETTKOB) B COOTBETCTBUU
C TMpaBWJaMW TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHH C BEMIECTBAMU W
7a00paTOpHbIM  O0OpYAOBAaHHEM, TMPEACTABIATH  PE3YJIbTAaThl  XUMHUYECKOIrO
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JKCIEpUMEHTa B (OpME 3aluCH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUil U
(dbopMynIupoBaTh BEIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelicTBa MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETO 3/I0POBBbSI U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICHCTBHSI HA KUBBIE OPraHU3MBbI OMpPEAEIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIIEHUST M TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOCHHMSI OPTAaHUYECKUX COSTUHEHUN A 3 bubmorexa LHOK
' p p a ’ https://m.edsoo0.ru/7f41837c
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenvHbIE YIIIE€BOAOPOIBI — AJTKAHBI 2 bubmorexa HOK
' pedt YHICBOAOpOA https://m.edsoo.ru/7f41837c
99 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 6 1 bubnuotexa [JOK
' AJIKa/IMEHBI, AJIKUHBI https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
2.3 A 2
POMATHHCCKHE YTIEBOROPOAET https://m.edsoo0.ru/7f41837c
94 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB 3 1 bubmuorexa [JOK
' U UX TmepepaboTka https://m.edsoo.ru/7f41837c
Hroro no paszneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1

Cnuptel. Oenon

3

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

20



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.9 Anpnerunsl. KapOoHOBBIE KUCTOTHI. 7 bubmumoreka [IOK
' Cnoxuble >Qupsl https://m.edso00.ru/7f41837c
bubmuorexa [JOK
33 YEIEBOZEL 3 https://m.eds00.ru/7f41837¢
Uroro mo pazneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
bu6mmorexa [IOK
4.1 A LA .b
MUHBL AMIHOKHCIOTHL. B 3 https://m.edsoo0.ru/7f41837c
Wroro mo paszneny 3
Paszgea S. BbicokomoJieKkyJIIpHbIE COeUHECHUSA
bu6mmoreka [IOK
5.1 ITnacrmaccel. Kayuyku. Bonokna 2 https://m.edsoo0.ru/7f41837c
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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https://m.edsoo.ru/7f41837c
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos Nara u3yuenns IeKTPOHHbIE
Ne undgposbie
Tema ypoka KoHnTtpoJbHbie IIpakTHyeckue
n/n Bcero 5 P o0pa3oBaTe/ibHbIE
padoTnI padoTbI ITo ITo pecypebi
IJI1aHY (pakry
[Ipeamer opranndeckoit xumuw, eé bu6mmoreka [IOK
1 BO3HUKHOBEHHE, PA3BUTHUE U 1 https://m.edsoo.ru/ff
3HA4YCHUEC 0d210c
Teopust CTpoeHUS OPraHUuYECKUX bubnuorexa [JOK
2 coequHenuiit A. M. bytieposa, eé 1 https://m.edsoo.ru/ff
OCHOBHBIE ITOJIOKEHUS 0d210c
[IpencraBienue o K1accuPpUKAITUN
OpPraHUYECKUX BEILIECTB. bubnnoreka [JOK
3 Homenknarypa (cucremMatuyeckas) 1 https://m.edsoo.ru/ff
Y TpUBUAJIbHBIC HA3BAHUS 0d2eae
OpraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHE bubmorexa HOK
4 ’ N p ’ 1 https://m.edsoo.ru/ff
TOMOJIOTUYECKHUH PsIJT 0d323c
MeraH u 3TaH — NpocTenIIre bubmorexa [JOK
5 P 1 https://m.edsoo.ru/ff
MIPEACTABUTEH AJIKAHOB 0d350¢
AJIKEHBI: COCTaB U CTPOCHHE bubmorexa HOK
6 . P ’ 1 https://m.edsoo.ru/ff
CBOMCTBa 0d5230
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

OTUJIEH U NPOIUIIEH —

bu6mmoreka [IOK

7 MPOCTEUIIINE MPEICTABUTETU https://m.edsoo.ru/ff
AJIKEHOB 0d37fa
[TpakTuyeckast padora Ne 1. bubnuoreka [IOK

8 «IlonmydeHue 3TUIEHA U U3YYCHHE https://m.edsoo.ru/ff
€ro CBOICTBY 0d37fa
Ankanuensl. byranuen-1,3 u bu6mmoreka [IOK

9 Metunoyranuen-1,3. [lomyuenue https://m.edsoo.ru/ff
CHHTETUYECKOTO KaydyKa U PE3HHEI 0d3b88
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHSI, TOMOJIOTHUECKHUH PsIJT bubmorexa [JOK

10 Ap ’ .. pAA https://m.edsoo.ru/ff

LETUJIEH — MPOCTECHINIA 0d3b38
MIPEJICTAaBUTENb AJTKHHOB -
Brruncnenus mo ypaBHEHHUIO bubmorexa [JOK

11 . yp https://m.edsoo.ru/ff
XUMHYECKON peaKIiu 0d40c4
ApeHbl: 6EH301 U TOIYOT bubmorexa [JOK

12 Tp ' yor- https://m.edsoo.ru/ff

OKCUYHOCTH apEHOB 044290
['eneTndeckas cBs3b bubmuorexa [JOK

13 YIII€BOAOPOAOB, IPUHATCKAIITIX https://m.edsoo.ru/ff
K pa3JIM4yHbIM KJIaccam 0d4614
[IpupoaHbIe HCTOYHUKHU

JIEBOJIOPOJIOB: IPUPOIHBIN ra3 u bubmorexa [JOK

14 T AOPOAIOB- TIPHPOA https://m.edsoo.ru/ff
MOMyTHBIE HE(PTSAHBIE ra3bl, HePTh 0d497a
U IPOAYKTHI €€ mepepadoTKH
[IpupoaHbie UCTOYHUKHT bubmorexa [IOK

15 PUpOZ https://m.edsoo.ru/ff

YTJI€BOIOPOAOB: MPUPOAHBIN ra3 u

0d4ae2
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

MOMYTHBIE HE(TSHBIE ra3bl, HEPTH
U TIPOAYKTHI € mepepadoTKu

KonTponpHas pabota mo pazaeny

16
«YTIeBoA0pOaAb»
[IpenenbHble OJHOATOMHBIE bubmuorexa [JOK
17 CIIUPTHI: METAHOJ M 3TAHOJI. https://m.edsoo.ru/ff
Bonoponnas cBs3b 0d4ae2
MHOroaroMHsbl€ CIIMPTHI: bubmorexa HOK
18 https://m.edsoo.ru/ff
STHJICHIJIUKOJb U TIUIEPUH 0d5a62
DeHOJI: CTPOCHUE MOJIEKYIIbI, bubnnoreka [JOK
19 ¢busnvecKre 1 XUMHUECKUE https://m.edsoo.ru/ff
CBOWCTBa, IPUMEHEHHE 0d7ae7
Anbnerupsl: popmManbaerua u bubmorexa HOK
20 https://m.edsoo.ru/ff
areTanbJeruy. AueToH 0d4ae?
OIHOOCHOBHBIE TIPE/IETbHbIE bu6mmoreka [IOK
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs https://m.edsoo.ru/ff
U YKCyCHast 0d4ae2
ITpakTuyeckas pabora Ne 2. bubnnorexka [JOK
22 «CBolicTBa pacTBOpa YKCYCHOM https://m.edsoo.ru/ff
KUCIIOTBI» 0d4ae2
CreapuHOBas U OJEMHOBAS bubmuoreka [IOK
23 KHCIIOTHI, KaK IpeCTaBUTENN https://m.edsoo.ru/ff
BBICIINX KapOOHOBBIX KHCIIOT 0d4ae2
Mpbla KaK COJU BBICIINX bubmuoreka [JOK
24 KapOOHOBBIX KHCIIOT, UX MOIOIIIEE https://m.edsoo.ru/ff

JNIEUCTBUE

0d4ae?
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d5ae2
https://m.edsoo.ru/ff0d5ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Crnoxuble 3(upbI Kak

bu6mmoreka [IOK

25 MIPOM3BOHBIC KAPOOHOBBIX KUCIIOT. https://m.edsoo.ru/ff
IMuaponus cinoxHbIX 3(HUpoB 0d4ae2
' bubmuorexa [JOK
JKupbl: THIPOIN3, MPUMEHEHHE,
26 5 . https://m.edsoo.ru/ff
HOJIOTHYECKAs POJIb JKUPOB 0d4ae2
VYTIeBOIBI: COCTAB,
knaccudukanus. Baxneitmme bubmorexa LHOK
27 N https://m.edsoo.ru/ff
MIPEJICTAaBUTEIH: TITFOK03a, 0d4ddo
¢bpyxTO3a, caxapos3a
Kpaxman u nemnrono3a kak bubmorexa LHOK
28 P https://m.edsoo.ru/ff
MPUPOJIHBIC TOJTMMEPBI 0daddo
KonTponbHas pabota no pazaeny
29 «Kucnopoaconepxaine
OpraHUYECKHE COSTUHEHUS
bu6mmoreka [IOK
30 AMUHBI: METWJIAMUH U aHWJIWH https://m.edsoo.ru/ff
0d4df4
AMUHOKHUCIIOTHI Kak aM(OoTepHbIe
bubmuorexa [JOK
OpraHWYECKUE COCTUHEHUS, HX
31 5 https://m.edsoo.ru/ff
MOJIOTHYECKOE 3HAUCHUE. 0daff7
Ilentnanl
benku xak mpupoaHbIe bubmuorexa [JOK
32 BBICOKOMOJIEKYJISIPHbIE https://m.edsoo.ru/ff
COCIUHEHUS 0d4ddo
OCHOBHBIC TOHSATUSI XUMUHU bubmuorexa [JOK
33 BBICOKOMOJIEKYJISIPHBIX https://m.edsoo.ru/ff

COCTUHEHUN

0d4dd4
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

OcHoBHBIC MCTOABI CHHTC3a

bu6mmoreka [IOK
BBICOKOMOJICK YJISIPHBIX
34 . 1 https://m.edsoo.ru/ff
coequHenHuit. [TmacTmaccel, 0d4dfl

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34 2 2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 knace/ Pymsutuc I'. E., ®enpaman @. I'., AKiinonepHoe o0IIeCTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISA
Enunoe coneprxkanue o0iero oopazoBaHust
edsoo.ru

bubmmoreka IJOK

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

Enunas xomnekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

XuMus 17151 BCEX: WUTIOCTPUPOBAHHBIE MaTepUaIbl 1O OOIIEH, OpraHnYeCcKon
Y HEOPTraHUYECKON XUMUH

http://school-sector.relarn.ru/nsm/
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