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HOACHUTEJBHASA 3AIIUCKA

[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
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konrenuu npemnogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin denepanuu Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa 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
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuenrtyanbHble nmonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TAallOM pealu3alid  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 OOOCHOBAHHOTO OTHOIIEHHS 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 OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
yaéToM crenuPuKd HayKu XUMHH, € 3HA4CHHS B TO3HAHWHM TMPUPOJIBI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MrpaeT ocoOyro pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
PUPOIBI M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«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
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MpPOTpaMMeE IO 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 KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coenquHeHUMM. B Kypce  OpraHMyeckOoM  XUMHUM  [IOJIy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUS» O00yJaronuuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XHMHH C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XUMUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMpoOJjeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /IS IOTIOTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
IEJIOM COJIep’)KaHue y4eOHOro mpeamera «XuUMHUsS» JAaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
TaK)Ke Mpo0JIeM COEpE)EHUS IHEPTETUICCKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3IMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTuke mpemnojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISICTCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHO TOYKE 3pEHUsl IVIABHBIMM LEISIMU U3YYEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIEC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
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 PEAKIINIA, HEOOXOIUMBIX I IPUOOPETEHNS YMEHUI
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 XUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
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 CpefHero oduiero oOpazoBaHus. CerogHs B
IPENnoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMU
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:

e ajanTanysg oOy4YaroIUXCs K YCIOBHSIM JMHAMUYHO Pa3BUBAIOLIETOCS
Mupa, GOPMUPOBAHUE UHTEIJIEKTYaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM
K caM000Opa30BaHuI0, COTPYIHUYECTBY, CAMOCTOSITENIbHOMY MPUHSATHIO
IPaMOTHBIX PEIIEHHMH B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM;

e (dopmupoBaHHEe y OOYYarOIIMXCSA KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMITETEHLINI), UMEIOINX YHHUBEPCAIBHOE 3HAYEHUE I Pa3IudHbIX
BUJIOB JICSITEIIbHOCTU: pEILIEHUs Tpo0sieM, I[OUCKa, aHaiu3a W
o0paboTku uHOOpMaIMKM, HEOOXOIUMBIX [JIsi MPUOOPETEHUSI ONBITa
NEeATEIbHOCTH, KOTOPAsi 3aHUMAET BA)KHOE MECTO B ITO3HAHUH XUMUH, a
TaK>Ke JJIsl OLICHKH C MO3ULUHN 9KOJOTMUeCcKOi 0€30MacHOCTH XapaKkTepa
BJIMSIHUSA BELIECTB U XMMUYECKUX MPOLIECCOB HA OPraHM3M YEJIOBEKa U

IPUPOAHYIO CpENy;



e Dpa3BUTHE TIO3HABATENIbHBIX HHTEPECOB, HMHTEIUICKTYaJIbHBIX H
TBOPYECKHUX CIOCOOHOCTEH 00y4aronIuXxcsi: CIIOCOOHOCTH
CaMOCTOSITENIFHO ~ MPUOOpETaTh HOBBIE 3HAHUS MO XHMHH B
COOTBETCTBHUM C JKU3HEHHBIMH TMOTPEOHOCTAMH, HCIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl IOMCKA U aHallu3a
yueOHOW W  HAYYHO-TIOMYJSAPHOW  HMHMOpPMALUKM  XUMHUYECKOTO
COJIEp KaHUS;

e (opMmupoBanue u pa3BUTHE Yy OOYYAIOMIMXCA AaCCOLMATHUBHOTO U
JIOTUYECKOTO  MBIIUICHHs,  HAOMI0JaTEeIbHOCTH,  COOPaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAMMBI, B YaCTHOCTU, IPH
TUTAHUPOBAHUH U TIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

e BOCHHUTaHHE y OOYYAIOMUXCS YOSKIEHHOCTH B TYMaHHCTUYECKOUN
HAIpaBJIEHHOCTU XHWMUHU, €€ BaXHOW pOJIM B PEHICHUU TJI00aIbHbBIX
npoOjieM  palMOHAIBHOTO  MPHUPOJONOJIB30BaHUS,  MOMOJIHEHHS
HEPreTHYECKUX PECYpPCOB W COXPAHEHHS MPUPOTHOTO PABHOBECHS,
OCO3HaHUS HEOOXOIMMOCTH OEpEeXHOTO OTHOIIEHUS K TPUPOJE U
CBOEMY 3/I0POBBIO, a TaKXe€ NPHOOPETEHHs OIbITa HCIOIb30BAHUS
NOJTyYEHHBIX 3HAHUH JJIs1 IPUHATHUS TPAMOTHBIX PEIICHUHN B CUTYaLUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaIMeTHOM o0nacTu «EcTecTBEHHO-HAay4YHbIE
pEeIMEThD».

OO11ee YncIo 4acoB, OTBEAEHHBIX U1l U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Heenro), B 11 knacce — 34 gaca (1 gac B Heemio).



COAEPXKXAHUE OBYUYEHUA
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€ ocHOoBHbIE 1I0JI05keHUSA. CTPYKTYpHBIE ()OPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

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 [0 NPEBPALICHUIO OPraHUMYECKUX 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 3aMellleHuss M TOPEHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

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

Anxaguensl: OytamueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHUs U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAMICKAIIUMU K Pa3IMUYHBIM
KJIaccam.

[IpuponHble HMCTOYHHMKHK YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €r0 MepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Boluncienuss 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 oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa M ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHu3M yesnoBeka. [[puMeHeHre rimuuepuHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCTIOT, PeakIus dTepuukaun), noiaydeHue u npumenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. 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 JKHPOB.

YrneBompl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NUECKHE K XMMUYECKHIE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCUIOM
menu(ll), okucienne amMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Hewono3bl.  Pu3nUeckue M XHMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHHUE MMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

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 HM3Y4YEHHUS BEIIECTB W HX MpPEBpalICHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOMIOICHHUE,
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, IEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHoOaWYecKoro 3akoHa W llepumoandeckodl cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TpymnmaM MU TEepHOoJIaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). BomopoaHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIaccaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OIBITOB (Pa3JIOkKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
paKkTUYeCKor paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKNE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMmMHHS)) M UX  COCAWHEHUN  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOECHUS DJIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, almfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAMHEHUM.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a/1ad, HAOJIOJECHUE W OINMMCAHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOIO M3 YYACTBYIOIIMX B pPEaKIMH BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAay4YHBIX METOJIax IO3HAHUs
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MaTEpUaJbl, KpacKd, CTEKJIO, KEpaMHUKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

du3nka: MaTepusi, SHEPTUs, Macca, aToOM, JIEKTPOH, ITPOTOH, HEUTPOH, MOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEIIECTB B OPraHHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATEIIbHOCTHBINA MTOAXO.

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

- OCO3HaHHUE OOYYAIOIIUMHUCS POCCUUCKOM TpaKIaHCKON UACHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

—~ HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

- [[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIICHUN JTUYHOCTU Ha
OCHOBE KJIFOYEBBIX IEHHOCTEN M UCTOPUYECKUX TPaauluii 0a30BOil HAYKH XUMHH;

- TOTOBHOCTh M CIOCOOHOCTH OOY4YarOIIUXCsi PYKOBOJCTBOBATHCS B
CBOEH JESATEIbHOCTH IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAaMH, MPUCYIIUMU
[[EJIOCTHON CUCTEME XMMHYECKOTO 00pa30BaHus;

- HAJIMYKUE TPABOCO3HAHMS HKOJOTHYECKON KYJIbTYPHl M CIIOCOOHOCTH
CTaBUTh 1IEJIM U CTPOUTD KMU3HCHHBIC TLJIaHBHI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TIpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesATEeIbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

- OCO3HAHHUS OOYYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W
00s13aHHOCTEH, YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

- MIPEACTABIICHUS O COLMAJIbHBIX HOPMAX U MpPaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



- TOTOBHOCTH K COBMECTHOUW TBOPUECKOM AEATEIbHOCTH MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

- CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

- [IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTEUYECTBEHHOW XUMUHU;

- YBaXXEHUS K MPOIIECCY TBOPUECTBA B 00IACTH TEOPUHU U TPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

- MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

- HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

- CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBS3aHHBIE C XUMHUYECKUMH
ABJICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOpPaJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U TTOCTYIKA CBOMX TOBApHUIIEH
C MO3ULMM HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCJEACTBUN ATUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

- MOHMMAHUS IIEHHOCTEW 3I0pOBOTO M Oe3omacHOro oOpasza >KHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

- COOJTIO/IEHUS TTPaBUIT O€30ITaCHOTO OOpAaIeHUs C BEIIECTBAMHU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

- MOHMMAHMS IICHHOCTU TMPAaBUJ WHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

- OCO3HAHHUSI TOCJIEACTBUM W  HENPUSATHUS BPEIHBIX MPUBBIYEK
(ymoTpeOaeHust aKoToJisi, HAPKOTUKOB, KYPEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

- KOMMYHUKATUBHONH KOMIETEHTHOCTH B Y4€OHO-HCCIIEA0BATEIBCKOM
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

- YCTAHOBKM HAa aKTHUBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



- WHTEpeca K MPaKTUYECKOMY U3yYEHHUIO TPOQECCUil pa3muaHOro PoJa,
B TOM YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHUU;

- YBOKEHUS K TPYIdy, JIOIAM TpyJda W pe3yJbTaram TpPYJI0BOU
JEATEIIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHUIYaJTbHON TpPAaEKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccuu W peanm3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

- HKOJIOTHYECKH 11eJIeCOO0pPa3HOro OTHOIICHHS K TpHUpOAE, Kak
HMCTOYHUKY CYIICCTBOBAHUS KU3HU Ha 3eMIIE;

- MOHMMAHUSL TJOOAJIBHOTO XapakTepa SKOJOTMYECKUX MpoOseM,
BIIMSHUSL SKOHOMHMYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHOW U COLUAIBbHOU
Cpenbl;

- OCO3HAHUSI HEOOXOAUMOCTH HCIIOJIB30BaHUS TOCTHXKEHUN XUMUU IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

- AKTUBHOTO HENPHATHSA INEHUCTBUM, NPUHOCIIIMX BPEN OKPYKAIOIIEH
IPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

- HaJU4Yusl PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKOM
KYJbTYpBl, OIBbITA JACSATEILHOCTU OKOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

- c(hopMUPOBAHHOCTHU MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

- MOHUMAaHUs CleUU(PUKA XUMUU KaK HayKd, OCO3HAHUSA €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

- yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH IS COBPEMEHHOM
[UBWJIM3ALMH: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOM KYJbTYpbl, PEIICHUH [JIO0ANbHBIX MpoOJieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCTENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;



— €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU: MOHUMAHUS CYLIIHOCTH METOJI0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJy4yaeMble 3HAHUA JIJIsl aHAlM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBO/IOB;

— CIIOCOOHOCTH CaMOCTOSITEIIBHO UCTIO30BaTh XUMUYECKUE 3HAHUS TS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

- MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IeATEIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTM K HENPEpPhIBHOMY OOpa30BaHHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

— UHTEpeca K OCOOCHHOCTSM TpyAda B  pa3idu4HbIX  cdepax
poecCUOHANIbHOM IEeSITEIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOSCHUS YUEOHOTO IpeaMera «XUMHS» Ha
YPOBHE CpeHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

- 3HAYUMBbIEe 11  (OPMHUPOBAHUS MHMPOBO33PEHUS] OOYJArOLIUXCS
MEXIUCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
HCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, SHEPIHs, sIBJICHUE,
MPOIIECC, CUCTeMa, HAyYHBIM (haKT, MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusl, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

- YHUBEPCAIIbHBIC y4eOHbIC JICUCTBUS (mo3HaBaTENbHEIE,
KOMMYHUKATUBHEIE, pEryJIATUBHBIC), 00ecIIeynBaroIIye dbopmupoBaHue
(G YHKIIMOHATBLHON TPaMOTHOCTH M COIIMAIBHOM KOMITETCHIIMN 00YyJarOIInXCs;

- CITOCOOHOCTh 00yJarommXxcs HCII0IB30BaTh OCBOEHHBIE
MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH YueOHbIMU NMO3HABATEJILHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

- CaMOCTOATENFHO (POPMYIHUPOBATh M aAKTyaIM3UPOBATH MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBATB;

- ONPEAEHATh LEIN ACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;



- UCIIONB30BaTh IPU OCBOEHUM 3HAHUW TMPUEMBI  JIOTHUYECKOTO
MBIIIUICHUSI — BBIJEIATh XapaKTEpHbIC MPU3HAKK MOHATHUM W YCTaHABIUBATH UX
B3aMMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIONIHME TIOHATHUS IS OOBSICHEHUS
OTJIEJbHBIX (DAKTOB U SBJICHUIA;

- BBIOMpPATh OCHOBAHMSI W KPUTEPUU I KIacCU(UKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

- YCTaHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY U3Yy4aeMbIMU
SABJICHUSIMH;

- CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

- NPUMEHSIThL B TPOIECCE TO3HAHUS, MCIOJb3YEMbIE B XUMHHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENM,  MpeoOpa3oBbIBATH  MOJICIIbHBIE
MPEICTABICHUS] — XUMUYECKUM 3HAK (CHUMBOJI) 3JIEMEHTa, XUMUYecKas (popmyia,
YpaBHEHUE XMUMHUYECKOM PEAKIMU — MPU PEUICHUM YUYEOHBIX MO3HABATEIBHBIX U
MPaKTUYECKUX 3a/lady, MPUMEHSITh Ha3BaHHbIC MOJEIbHBIC MPEACTaBICHUS s
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUUECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

- BJIAJICTh OCHOBAMHM METOJOB HAYYHOIO TO3HAHUS BEUIECTB U
XAMHUYECKUX PEAKIUN;

- dbopmynupoBaTh 1€MW 3aJadyd UCCJIEAOBAHUS, HCIOIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI N1 (POPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

- BJIaJIETh HAaBBIKAMHM CaMOCTOSITEJILHOTO TJIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3ynbrar, (HhopmMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3YJIHTATOB HCCIICOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

- npuOOpeTaTh OMBIT YYEHUUYECKON HCCIEAOBATENIbCKON M MPOEKTHON
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmaumei:

- OPUEHTUPOBATHCSA B PA3IMUHBIX MCTOUYHHMKAX WH(OpMaIMKU (HAy4yHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;



— dbopMyIUpOBaTh 3aMpPOChl W TPUMEHSATH PA3IUYHBIE METOIBI TPH
MOWCKe W 0TOOpe MHGpOpMAIK, HEOOXOMUMON JIJIsi BBIMTOTHEHUS YYCOHBIX 3a/1a4
OIPEIEIIEHHOIO TUIIA;

- npuoOpeTaTh OTIBIT UCITIOJIb30BAHUS uHGOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUN U PA3TMYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSATEIILHO BBIOMPATh ONTUMAIBHYIO (OpPMY MPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

- UCIIOJIb30BaTh HAyYHBIH $3BIK B KaueCTBE CPENCTBA IMpU padboTe ¢
XUMUYECKON uHGOpMaIMel: NPUMEHSATh MEXIpeaAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

- UCITI0JI30BaTh U PE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPECTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

- 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX IaeMOM TEMBI B XOJIe Majgora
W/WIW  TUCKYCCHHW, BBICKA3bIBATh WJCH, (OPMYIHPOBATH CBOM MPEIIOKCHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/I0KEHHOM 3a/1a4H;

- BBICTYIIaTh ¢  TPE3CHTalMeld  Pe3ysbTaToB  IO3HABATEIBLHOMN
JESATEIbHOCTH, TMOTYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHHKAMU
OpU  BBITIOJIHEHUH XHUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON paboThl 110
WCCJIEIOBAHUIO CBOMCTB M3Y4a€MbIX BELIECTB, peaiM3allii Y4eOHOro MpOeKTa U
(GbOopMyIMpPOBaTh BBIBOJBI MO PE3yNbTaTaM MPOBEIEHHBIX HCCICAOBAHUN MyTEM
COTJIaCOBaHUS TIO3UIUH B X0J1e 00CY X ICHHUSI M OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

- CaMOCTOSITEIIEHO IJIAaHUPOBATH u OCYIIECTBJISTh CBOIO
MO3HABATEJIbHYIO JIESTEIbHOCTD, ONPEnessa e€ LeIu U 3aa4u, KOHTPOJIUPOBATh U
0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh MpeIJlaraeMbli aITOPUTM JAEHCTBUM MpU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

- OCYUIECTBJISITh CaMOKOHTPOJIb CBOEH JESATENbHOCTHU Ha OCHOBE
caMoOaHaJIi3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

- c(hOPMHUPOBAHHOCTh TIPEACTABICHUA O XUMHUYECKON COCTABIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (OPMHPOBAHUM MBINIUICHUSI W KYJIbTYPhl JHYHOCTH, €€ (PYHKIIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

- BJIAJICHUE CHUCTEMOW XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATHUS (XUMHYECKHI HJIEMEHT, aToM, dJEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBI 00BEM, YIIIEpOIHbIN CKeNeT, GyHKIMOHATIbHAS TPYIINa, paauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKk0oH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEWIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

— cOpPMHUPOBAHHOCTh YMEHHMM BBIABIATH XapaKTEPHbIC MPHU3HAKU
MOHSATHUM, YCTAaHABIMBaTh HUX B3aHMMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOLIUE
MOHATUS TPU OINHUCAHMHM COCTaBa, CTPOCHHUS M MPEBPALIEHUN OpPraHUYECKHUX
COCIMHCHMI;

—~ c(hOpPMHUPOBAHHOCTh YMEHUHN HCIIOIH30BATh XUMUUYECKYIO CUMBOJIMKY
JUTSL COCTaBIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl MIUTIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

—~ cOPMHPOBAHHOCT, YMEHMM  yCTaHABIMBATh  MPUHAIICKHOCTD
M3YYEHHBIX OPraHUYECKHUX BEIIECTB 10 X COCTABY U CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COCAMHEHMs), JaBaTb KM Ha3BaHUSA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHMs OTACJIBHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, MPOMNWIECH, AlETUJICH,
ATWICHTJINKOJb, TJHIEPUH, (eHoN, (HOopMabIeTH, aleTaablIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

—~ c(hOPMHUPOBAHHOCTh YMEHUS OMPEACNISITh BUIBI XUMHUYECKON CBS3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



- c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TTOJIOKEHUSI TEOPUHU CTPOCHHSI
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

- c(hOpMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOECHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIIMYHBIX MPEACTaBUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH/l, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

- c(hOpMUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh MCTOYHUKHU
YTIEBOJAOPOAHOTO ChIpbst (HEedThb, TPUPOAHBIA Ta3, Yroib), CIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

- c(hOpMUPOBAHHOCTh YMEHUI TPOBOJIUTH BHIYUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peaKkIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIESCTB
WJIU TIPOJIYKTOB PEAKIIUN);

- c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJIOJeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOACIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

- c(hOpMUPOBAHHOCTh YMEHHMH COOJIIOJAaTh MpaBUjia MOJIH30BAHUS
XUMHUUYECKON TIOCYJIOM W Ja00OpaTOpHBIM O00OpYyJAOBaHUEM, a TakKe IpaBuila
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUHM C WHCTPYKIIMSIMU TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB,;

- c(hOpMUPOBAHHOCTh YMEHUN TIJIAHUPOBATH U BBINOJHATh XUMUYECKUI
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMHA OETTKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMU W
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHUYECKOTO
OKCTIEpUMEHTa B (OpMe 3alucy YypaBHEHUM COOTBETCTBYIOUIUX PpPEAKIUM U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

- chOpMHPOBAHHOCTh YMEHUI KPUTUYECKHU aHaJIM3UPOBATh
XUMUYECKYI0 HH(GOPMAIHIO, TMOTYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBoil uHbopmanuu, IHTepHeT U Apyrux);



- cOPMHUPOBAHHOCTh YMEHUW COOJIOJATh TMPaBHIa 3KOJIOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPENCIEHHBIX OPTraHUYECKHIX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUS ¥ TPEJOTBPAIICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BEeKa;

- Ui 00yYarOIIUXCsl ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSMH 37IOPOBBSI:
YMEHHE MPUMEHSThH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHMSI BEIICCTB
Y XUMUYECKUX SBIICHUH;

- JUTSL CTIETIBIX M CITA0OBUIAIINX OOYYaIOMIUXCs: YMEHUE UCTIOIB30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XUMUSD OTPaKaroT:

- c(hOpMUPOBAHHOCTh MPEACTABICHUNA: O XMMUYECKOU COCTaBISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHYSCKUX 3a7ad U AKOJOTHUECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIE;

- BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHWUM, KOTOpAas BKIIKOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHas, MOHHAs, METAUTNYECKas, BOJOPO/IHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKIHUM, PpPacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AJEKTPOJUTHYECKAS JUCCOIMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XMMHYECKOM peakiuk, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XHMHYCCKUX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



—~ chOPMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHBIC MPU3HAKH
MOHATUH, YCTAHABIMBATh WX B3aWUMOCBA3b, HCIOJIB30BAaTh COOTBETCTBYIOIINE
MOHSATHUSI IPU ONUCAHUU HEOPTaHUUECKUX BEILIECTB U UX MPEBPAILCHU;

- c(hOpPMHPOBAHHOCTh YMEHUHN HCIOIB30BATh XUMUUYECKYIO CUMBOJIMKY
JUIsL  cocTaBlieHHMs (opMyll BeIIECTB W ypaBHEHUM XUMHMUYECKUX PEaKIIUi,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

- c(hOpPMHPOBAHHOCTh YMEHUN OIpeAeNsITh BaJCHTHOCTh U CTEIEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHHUSX PAa3JIM4YHOTO COCTaBa, BUL
XUMHUUYECKON CBA3M (KOBAJICHTHAs, WOHHAs, METaJJIMYecKasi, BOJOpPOJHAas) B
COCIMHEHUAX, TUIl KPUCTALTNYECKON PelIéTKH KOHKPETHOTO BElIeCcTBa (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUTMUecKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COEAUHEHU;

- c(hOpMUPOBAHHOCTh YMEHHMH  yCTaHaBIMBaTh  MPUHAJJICKHOCTh
HEOPTaHUYECKUX BEILECTB MO HX COCTaBy K ONpPEACIEHHOMY KiacCy/Tpymnre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

- c(hOpPMHUPOBAHHOCTh YMEHHUM pPaCKPBIBaTh CMBICT TEPUOANYECKOTO
3akoHa J[. M. MeHneneeBa W JEMOHCTPHUPOBATH €r0 CUCTEMATU3HPYIOLIYIO,
OOBSICHUTEIIBLHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

- c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPU30BATh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembsl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

- c(hOpMHPOBAHHOCTh, YMEHUHN XapaKTepu30BaTh (OMHCHIBATH) OOIIUE
XMMHUYECKUE CBOWMCTBA HEOPraHWYECKHUX BEIIECTB  pPa3IMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIILIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

—~ chOPMHPOBAHHOCT, ~ YMEHHSI  KJIaCCHU(PHUIIMPOBATh  XWMHUYECKHUE
peaKiuu MO Pa3MYHbIM MpU3HAKaM (YUCIYy U COCTaBY PEarupyroliux BELIECTB,
TEIUIOBOMY d3(PdeKTy peakiuu, U3MEHEHHUIO CTEIEeHEW OKUCICHHS DJIEMEHTOB,
00paTUMOCTH PEaKIMH, YYaCTHIO KaTaau3aTopa);

- chOpPMHPOBAHHOCTh yYMEHHUH COCTABJIATh YPaBHCHUS  pEaKIHi
pPa3TUYHBIX TUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS PEaKIil HOHHOTO OOMEHa,
YUUTBIBAsA YCIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT 10 KOHIIA;



—~ c(OpPMUPOBAHHOCTh YMEHHM MPOBOJUTH PEAKIINU, TTOTBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACHO3HABATh
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

- Cc()OPMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CYHUIHOCTb OKHCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

- C()OPMUPOBAHHOCTb YMEHUH OOBSACHATH 3aBHUCHUMOCTb CKOPOCTH
XMUMHUYECKOHN peakuu OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMELICHHUSI XMMHYECKOTO
paBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO Bo3aelcTBus (nmpunuui Jle [larense);

- cOPMHPOBAHHOCTh  YMEHHMIl  XapakTepu30BaTb  XHWMHYECKHUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IMPOMBIIUICHHOIO MOJYYEHHUS] CEpPHOM KHCIOTHI,
aMMHaKa, a TaKkKe CPOPMUPOBAHHOCTb NPEJACTaBICHUNA 00 OOLIUX HAyYHBIX
IPUHLINIAX U SKOJIOTMUYECKUX MpobdIeMax XMMHUUECKOTO IPOU3BOCTBA;

- COPMHPOBAHHOCTh ~ yYMEHUH  NTPOBOJUTH  BBIYMCIECHHUS  C
UCITOJIb30BAaHUEM TOHSTHS «MAaccOBasl JIOJI BEIIECTBA B PacTBOPE», O0OBEMHBIX
OTHOUIEHUH ra30B MPU XUMHYECKUX PEAKLUIX, MAaCChl BEIIECTBA WU 00BbEMA ra30B
0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM O0bEMY OFHOIO U3
YYaCTBYIOIIMX B pEaKLUWU BEIIECTB, TEIJIOBOro 3(¢eKTa peakuud Ha OCHOBE
3aKOHOB COXPAHEHHMSI MACChl BELLIECTB, TPEBPAILICHHS U COXPAHEHUSI SHEPTHH;

- c(OPMHPOBAHHOCTh YMEHHMI COOJIIOATh TMpaBUja IOJb30BAHUS
XUMHUYECKOM mocynoil U 1a0opaTOpHbIM OOOpYJOBaHMEM, a TaKKe IpaBHIia
oOpallleHus] ¢ BEUIECTBAMH B COOTBETCTBUM C HHCTPYKLMSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;

- c(OpMHPOBAHHOCTh YMEHUI MJIAHUPOBAThH U BBIMOJIHATH XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIMUSHUE Pa3jIMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluHu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

—~ c(OpPMUPOBAHHOCTD YMEHUI KPUTUYECKU aHaJIU3UPOBAThH
XUMHUYECKYI0 HH(QOpPMAIMIO, MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpencTBa
MacCcoOBOIl KOMMYyHHUKalUuu, IHTEpHET U IpYyTruXx);



- cOPMHUPOBAHHOCTh YMEHUW COOJIOJATh TMPaBHIa 3KOJIOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
NPEOTBPALICHHS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

- IUIE O0YYaroIIUXCs C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI:
YMEHHE MPUMEHSThH 3HaHUsI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB
U XUMUYECKUX SBIICHUH;

- JUTSL CTIETIBIX M CITA0OBUIANINX OOYYaIOIMIUXCs: YMEHHE UCTIOIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HadeHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrpoabnsie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYECKOH XUMHH
[TpenmMeT opraHu4YecKo XUMUH.
1.1 Teopust CTpOEHHUS OPraHHYECKUX 3 https://resh.edu.ru/subject/29/
coenquHeHuii A. M. Byrieposa
Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoasl
21 TIpesiebHbIE YTIEBOIOPOIB — ATKAHEL 2 https://resh.edu.ru/subject/29/
99 HenpenenbHbie yriaeBOI0POIbL: 6 1 https://resh.edu.ru/subject/29/
' AJKEHBI, alIKa/INEHBI, ATKUHBI
23 ApPOMATHUECKHE YTIICBOIOPOIHI 2 https://resh.edu.ru/subject/29/
24 [IpupoHbIe NCTOYHUKH 3 1 https://resh.edu.ru/subject/29/
' YIJIEBOAOPOAOB U UX MepepaboTka
Wroro mo paszneny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckKue coeInHeHUs
3.1 Crinprer. Deron 3 https://resh.edu.ru/subject/29/
3 Anpreruasl. KapOOHOBBIE KUCITOTHI. 7 1 https://resh.edu.ru/subject/29/

CrnoxHble 3¢pupbl




33 VIeBo b 3 https://resh.edu.ru/subject/29/
Hroro mo pazaeny 13
Paznen 4. A3orcoaep:kaiue opraHuyeckue coeJuHeHusI

4.1  Ammmsr. AmuHOKHCTOTHL Bek 3 ‘ https://resh.edu.ru/subject/29/
Uroro mo pazneny 3
Paszgea S. BoicokoMoJIeKy/JIsIpHbIE COeIUHEHUSA

51 ‘ [Tnactmaccel. Kaydayku. Bonokna 2 ‘ https://resh.edu.ru/subject/29/
Utoro no pazneny 2
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpocnue atomoB. Ilepuoaguaeckuii https://resh.edu.ru/subject/29/
11 3akoH u [lepuoanueckas cuctema 3
' XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 Crpoenue BemiecTBa. MHOrooOpasue 4 https://resh.edu.ru/subject/29/
' BEILIECTB
13 XHMUUECKHE PeaKIIHH 6 1 1 https://resh.edu.ru/subject/29/
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
21 MeTamibl 6 1 https://resh.edu.ru/subject/29/
29 HeMeTamis! 9 1 1 https://resh.edu.ru/subject/29/
93 CBsI3b HEOPTAHUYECKUX U OPTaHUIECKUX 5 https://resh.edu.ru/subject/29/
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMHUSI 1 )KU3HD 4 https://resh.edu.ru/subject/29/
Uroro no pazaeny 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N Koanuecrno yacos DIeKTPOHHBIE HUPPOBLIE
o/ Tema ypoka Beero Konrpoabubie IIpakruueckue  00pas’oBaTebHbIe
padoTbI padoTbI pecypcbl
1 [IpeameT opraHnuecKoi XUuMuu, e 1 https://resh.edu.ru/subject/29/
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
Teopust CTpOEHUS OPraHHYECKUX https://resh.edu.ru/subject/29/
2 coenuaeHuit A. M. byriepoBa, e€ OCHOBHBIE 1
TIOJIOKEHUSI
IIpeacrasienue o KiaaccuQUKaIUK https://resh.edu.ru/subject/29/
3 opraHuyeckux BerecTB. HomeHkmarypa 1
(cucremMaTuyecKas) ¥ TPUBHAIIbHBIC
Ha3BaHMs OPraHUYCCKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/subject/29/
TOMOJIOTHYECKHH PsijT
5 MerTaH u 3TaH — MPOCTEUIIIHE 1 https://resh.edu.ru/subject/29/
TIPE/ICTABUTEIN aTKaHOB
6 AJTKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1 https://resh.edu.rufsubject/29/
7 DTHUIICH U IPONHJICH — MPOCTEHINNE 1 https://resh.edu.ru/subject/29/
TIPE/ICTABUTEIN aTKEHOB
8 [IpaxTuueckas padora Ne 1. «[Tomyuenue 1 1 https://resh.edu.ru/subject/29/
ITUIICHA M U3YYCHUE €r0 CBOHCTBY
Ankanuensl. Byraauen-1,3 u https://resh.edu.ru/subject/29/
9 metunoyraauen-1,3. [lonyuenue 1
CHHTETHYECKOTO KayuyKa U Pe3HHBI




AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

https://resh.edu.ru/subject/29/

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

11 BbrunciieHus mo ypaBHEHHIO XUMUYECKOM https://resh.edu.ru/subject/29/
peakiuu

12 ApeHbl: 6€H30J1 B TOIY0J1. TOKCHYHOCTh https://resh.edu.ru/subject/29/
apeHoOB

13 ['eHeTH4YECKast CBA3b YIIICBOAOPO/IOB, https://resh.edu.ru/subject/29/
NpUHAUICKAIINX K PA3THYHBIM Kilaccam
[IpupoaHbIe HICTOYHUKHU YTIICBOIOPOIOB: https://resh.edu.ru/subject/29/

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoiHbIC HCTOYHUKH YIIIEBOIOPOIOB: https://resh.edu.ru/subject/29/

15 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonTponsHas paboTa no pasaeny https://resh.edu.ru/subject/29/
«YTIIEBOAOPOIBI»

17 [IpenenbHBIC OJJHOATOMHBIC CITUPTHI: https://resh.edu.ru/subject/29/
METaHOJI U 3TaHoJ. BogopoaHas cBs3b

18 MHOroaTOMHBIE CITUPTHI: TUIICHTITUKOIb U https://resh.edu.ru/subject/29/
CITHIEPUH

19 deHon: cTpoeHue MOJIEKYIIbI, PU3HYECKHE U https://resh.edu.ru/subject/29/
XMMHYECKUE CBOICTBA, IPUMCHEHHE

20 Anpaeruasl: GopMalbIETHI U alleTalbICTH L. https://resh.edu.ru/subject/29/
AnetoH

21 OaHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE https://resh.edu.ru/subject/29/

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA




[IpaxTuueckas padora Ne 2. «CBoiicTBa

https://resh.edu.ru/subject/29/

22 pacTBOpa YKCYCHOU KHUCIOTHD»
CreapuHOBast U OJICMHOBAsI KUCJIOTHI, KaK https://resh.edu.ru/subject/29/
23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCIIOT
24 Mbl1a Kak COJIM BBICIIHNX KapOOHOBBIX https://resh.edu.ru/subject/29/
KHCIIOT, MX MOIOIICe JICHCTBHE
CrnoxHble 3(QUpPBI KaK MPOU3BOTHBIC https://resh.edu.ru/subject/29/
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
3¢hupoB
26 JXKupsl: TUAPOIN3, TPUMEHEHUE, https://resh.edu.ru/subject/29/
Ouosoruueckas poiib KUpPOB
YTIeBobl: COCTaB, KilacCH(pHUKAIIUS. https://resh.edu.ru/subject/29/
27 Baxwuelime npencTaBuTeNu: riI0K03a,
dpykTO3a, caxapo3a
)8 Kpaxman u nemrtonos3a Kak IpupoIHbIe https://resh.edu.ru/subject/29/
HOJIUMEPBI
KontposnbHast pabota 1o pasaeny https://resh.edu.ru/subject/29/
29 «Kucopopacoaepxarine opraHHuecKue
COCTUHEHHSD)
30 AMHHBL: METHIAMAH ¥ AHTHH https://resh.edu.ru/subject/29/
AMHHOKHCIIOTHI KaK aM(pOTepHbIE https://resh.edu.ru/subject/29/
31 OpPTaHWYECKHUE COCTUHEHUS, HX
Ouosoruueckoe 3HayeHue. [lentust
39 benku kak mpUpOTHBIC https://resh.edu.ru/subject/29/

BBICOKOMOJICKYJIIAPHBIC COCANHCHUA




OCHOBHBIE TTIOHATHS XUMHU

https://resh.edu.ru/subject/29/

33 BBICOKOMOJIEKYJISIPHBIX COEIMHCHUI 1
OCHOBHbBIC METOJIbI CHHTE3a https://resh.edu.ru/subject/29/
34 BBICOKOMOJICKYJISIPHBIX COCAMHCHUIA. 1
[ImacTmaccel, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUHN 3eMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuoanueckuii 3axon u [lepuoanueckas
cucTeMa Xummudeckux anemeHTos 1. U.
Menzeneesa, UX CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpymiaM U nepuojaam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .. Meneneena B
Pa3BUTUU HAyKU

Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM
cBs3u. BopopoaHnas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTne o nucnepcHbIX cucteMax. cTuHHBIE

" KOJUIOUJHBIC paCTBOPHI. MaccoBas 1ois
BCILICCTBA B paCTBOPC

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHMYECKUX BEILECTB, PA3INYHBIX
KJIacCOB

https://resh.edu.ru/subject/29/

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

https://resh.edu.ru/subject/29/

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/29/

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BogiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pCaKknuunu.

[TonsiTHe 00 AMEKTPOIH3€E PACIIaBOB U
pacTBOPOB COJIEH

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

14

Mertaiuel, ux noyioxenue B [lepuoanyeckoii
CHCTEeME XMMHUYECKUX dmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB

https://resh.edu.ru/subject/29/




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

https://resh.edu.ru/subject/29/

16

17

18

XHUMHYECKHE CBOMCTBA BaXXHCHIIINX METAJIJIOB
(HaTpuii, KaNuii, KLU, MarHUu,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U UX
COETUHEHUN

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

https://resh.edu.ru/subject/29/

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpONHs HEMETAJIOB (Ha IpuMepe
KHCJIOpOJia, cephl, hocdopa u yriaeposa)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

https://resh.edu.ru/subject/29/

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUSA U
HUX COeIUHEHUN

[IprMmeneHne BaXKHEUIINX HEMETAIIIOB U UX
COeTUHEHUN

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




O000111eH1E U CUCTEMATHU3AIMs 3HAHUN 110
26 TteMe «Hemertamiely. Berauciaenus mo
YpaBHEHUSAM XUMHUUYECKHX PEAKIUN U

TEPMOXUMHUYCCKUEC pvaéTBI

https://resh.edu.ru/subject/29/

[TpakTuyeckas padora Ne 3. «Pemenune
27 HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Hemeramnsl"»

https://resh.edu.ru/subject/29/

28 KonTponpHas padbota mo Temam «MeTamib» u
«Hemetauis»

29 HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUEC KHCIIOThI.
HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHNEC OCHOBAHHA

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

AmdoTepHbIe HEOPTaHUIECKUE U
30 OpraHuYecKue COeAUHECHU. I 'eHeTnueckas
CBA3b HEOPraHUYECKUX U OPraHUYECKUX

BCIICCTB

https://resh.edu.ru/subject/29/

Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,
31 SHEPTeTUYECKON U MHUIIEBON OE30MaCHOCTH,
Pa3BUTHUU MEAUIIMHBI

https://resh.edu.ru/subject/29/

[IpencraBienust 06 00X HAYYHBIX
32 MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS
Ba)KHEHUIIINX BEIIECTB

33 Yenosek B MHPEC BCIIECCTB U MATCPUAJTIOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

34 XUMHS U 3I0pPOBBE YEIOBEKA

https://resh.edu.ru/subject/29/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»
* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.T"., Cnankos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. M.A.Ps60os, E.FO.Hesckas, P.B.JIuako Tectel mo xumuu. M.: «Ox3amen» 2019;
2. O.C.I'abpuensn, U.I'. OctpoymoB, «Xumus 10 kinacc. HactonbHast kHura
yuutensi» M.: Jlpoda, 2017;

3.0.C.T'abpuensn, [1.H. bepézkun «KoHTposbHBIE U TPOBEPOUYHBIE PAOOTHI 110
xumun 10 knace. ba3osiil ypoBeHb », M.: [Ipoda, 2016;

4. AM. Papeukuii, B.IL.T'opmikosa, JI.H.Kpyrinukosa «/lugaktnaeckuii Mateprain
no xumuu. 10 — 11. [Tocobue mst yuurens», M.:IIpoceemenue, 2018;
5.0.C.T'abpuensn «KoHTpOJIbHBIE U MPOBEPOUYHBIE pa0b0THI Mo xuMuu 10 kiace» M.:
Hpoda, 2016;

6. MLIO. I'opkoBenko. [loypounsie pazpabotku no xumun Kk yueoHuky O.C.
["abpuensna, A.C. I'yzes, I'.E. Pyasutuca. 10 kinace. M.: Bako 2014;
7.M.A.Pg60B, E.}O.Hesckas, P.B.JInuko Tectel mo xumun. M.: «9k3amen» 2016;
8. O.C.I'abpuensn,['.I".JIsicoBa, A.I'.BBenenckas. «Xumus 11 knacc. HacronpHas
kaura yuurtens» M.: poda, 2017;

9. O.C.T'abpuensn, [1.H. bepézkun «KoHTposbHBIE U IPOBEPOUHBIE PAOOTHI 11O
xumuu 11 knace. bazoBbiii ypoBeHs », M.: JIpoda, 2016;

10. A.M. Papenxwnii, B.IL.I'opmkosa, JI.H.Kpyrnukosa «/lumaktuyeckuit matepuan
o xumuu. 10 — 11. [Tocobue mst yuurens», M.:IIpocsemenue, 2016;

11. O.C.I'abpuensu, I1.H. bepéskun «KoHTposibHBIE 1 TIPOBEPOUHBIE PAOOTHI 11O
xumuu 11 xmace» M.: ipoda, 2016;

12. H.I1.Tpoery6oga. [loypounsie pazpaborku o xumuu. 11 kmacc.M.:Bako 2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

1. ChemNet: mopran https://stepenin.ru/
GyHIaMEHTAIbHOTO XUMUYECKOTO 4. Uudoypok

obpaszoBanus Poccuu. Xumuueckast https://infourok.ru/
uH(pOpMAIMOHHAS CETh 5. Pocculickas 3eKTpOHHas MIKOJIa
https://www.chem.msu.ru/ https://resh.edu.ru

2. Xumuueckuit mopran ChemPort.Ru
https://www.chemport.ru/

3. Cant noaroroBsku k EI'D
Crenenuna n [Janyk



