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INOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHe cpejiHero o01ero obpa3oBaHusi pa3paboTaHa Ha OCHOBe
depnepanbHOTo 3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Peseparium»,
TpeOOBaHUI K pe3y/ibTaTaM OCBOeHUs ¢ezepasbHON 00pa30BaTe/IbHOW TPOTPAMMBI Cpe/IHeTo
obiiero obpasoBanus (POIT COO), mnpeactaBieHHbIXx B DefepasbHOM TOCYJapCTBEHHOM
obpa3oBaresibHOM ctaHgapte COQO, ¢ yuétom KoHuenuumu rperosaBaHusi yuebHOro mpeameTa
«Xumusi» B oOpa3oBaTefbHbIX oOpraHm3auusix Poccuiickodi @emepauyy, peaM3yrOLUX
OCHOBHBIE 00Opa3oBaTe/bHbIE TIPOTPaMMbl, ¥ OCHOBHBIX TONOKeHUH «CTpaTeruv pa3BUTHS
BocriutaHuss B Poccuiickon ®epepaumu Ha mnepuog o 2025 ropa» (PacnopspkeHue
[TpaBuTenscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBy TOJXOZ0B K pa3paboTKe TMporpamMmbl MO XWUMHM, K OIpejesieHrto o01ei
cTpaTeruu oOyueHHs], BOCIIUTAHUS U Pa3BUTHS 00yUArOIUXCs CpeJCTBaMU yueOHOTO TipeZiMeTa
«Xumusi» gist 10-11 kmaccoB Ha 0a30BOM ypOBHe COCTAaBW/IM KOHLIENTYasbHbIE ITOJIOMKEHUS
®I'OC COO o B3aMMOOOYC/IOBJIEHHOCTH ILieJjiel, cofiepKaHusi, pe3y/JbTaTOB O0yueHWs W
TpeOOBaHUH K YPOBHIO ITO/ITOTOBKH BBITY CKHUKOB.

Xumuueckoe o0pa3oBaHue, TI0JydyaeMOe  BBIMTYCKHHUKaMH  001jeo06pa3oBaTe/ibHON
OpraHu3al[uM, SIB/SIETCS HEOTheMJeMOM uacThl0 UX o0Opa3oBaHHOCTU. OHO  CITY>KUT
3aBepIIAoIM 3TallOM peayr3aldi Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHe K/THOUEBBIX
LEHHOCTel, TIPUCYILIMX L[eJIOCTHOM CHUCTeMe XUMHYeCKoro ob0pa3oBaHMs. OTH LeHHOCTH
KaCcaloTCs TI03HAHUSI 3aKOHOB TPHUPO/IbI, (OPMUPOBAHUS MUPOBO33DEHUSI U 001el KyJbTYpbl
Yye/ioBeKa, a TaKXKe HKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY 37I0POBBIO H
NIpUpOJHON cpefie. Peanu3yeTcst xMuyeckoe oOpa3oBaHue 00OYdJarolUXCsi Ha YPOBHe CpeJHero
ob1miero obpa3oBaHMs CpeACTBaMU yueOHOTO TipeamMeTa «XUMMUsI», COJiep)KaHue U TOCTPOeHre
KOTOPOTO oOrpe/iesieHbl B TpOrpaMme MO XWMHU C Y4Y€TOM CIeLU(PUKHA HayKU XUMUH, eé
3HaYeHHs B MO3HAHWUM TIPUPO/Ibl U B MaTepHalbHOM »KU3HU 00IIeCTBa, a TakKe C yUEToM 00IImx
1esiell ¥ TIPUHLWIIOB, XapaKTepPU3YIOL[UX COBPEMEHHOEe COCTOSIHWEe CHCTeMbl CpeJjHero oO0Iero
obpasoBanusi B Poccuiickoit Pesepariuu.

XuUMHS KaK 3/IeMEeHT CHCTeMbl eCTeCTBEeHHBIX HayK UrpaeT 0COOyH0 poJib B COBPEMEHHOMH
L[UBU/IM3ALIMH, B CO3/laHMM HOBOM 0a3bl MaTepuanbHOW Ky/ibTypbl. OHa BHOCHUT CBOW BKJIaf B
(opMHpOBaHKe paLMOHAJILHOTO HAYUYHOTO MBIIIEHHS], B CO3/JaHuUe 11eJIOCTHOTO Tpe/iCTaB/IeHus
00 OKpy)Karll[eM MUpe KakK O eIMHCTBe TIPUPOAbI U YesioBeKa, KOTopoe (GOPMUPYETCS B XUMHUHU
Ha OCHOBe INTOHMMaHUs Bell[eCTBEHHOI'0 COCTaBa OKPY’Karoll[ero Mypa, OCO3HaHUS B3aUMOCBSI3U
ME>XXy CTDO€HHEM BelleCTB, UX CBOMCTBAMU U BO3MOXXHBIMU 00/1aCTSIMU ITPUMEHEeHMS.

TecHO B3aUMOZIEHICTBYSI C [JPYrMMM eCTeCTBEHHBIMM HayKaMM, XUMHsS CTaja
HEOTheMJIEMON YaCTbi0 MUPOBOM KY/bTYpbl, HEOOXOAWMBIM YC/IOBHEM YCIELIHOro TpyZAa Hu
JKU3HU KaXk/[0ro ujeHa obirectBa. CoBpeMeHHasi XUMUsI KaK Hayka CO3HjlaTesibHasi, KaK HaykKa
BBICOKMX TEXHOJIOTHM HarpaBjieHa Ha pelleHue riobasbHbIX MPo0eM YCTOMUMBOTO Pa3BUTHS
ye/ioBeUeCTBa — ChIPbEBOM, SHEPreTUYecKOM, THUIIeBON, SKOJ0ruueckod 0e30macHOCTU U
OXPaHbl 3/J0POBbSI.

B cooTBeTcTBMM C OOIMMU TesIMM YW TIPUHLMINAMH CpeAHero obiero o0Opa3oBaHUs
cofiep>kaHue npeaMerta «Xumusi» (10-11 kmaccel, 6a30BbI YPOBeHb U3yUeHHsT) OPUEHTHPOBAHO
MIPEUMYITIECTBEHHO Ha OOI[EKYIbTYPHYIO TIOJTOTOBKY OOyUaroImuxcs, HeOOXOAMMYIO UM /ISt
BBIDAOOTKM MHMPOBO33PEHUYECKHUX OPHEHTHPOB, YCIELIHOTO BK/IHOUEHUsS B JKU3Hb COLIMYMA,
MpOZio/DKeHNst 00pa30BaHus B pa3/IMUHBIX 00/1aCTsIX, He CBS3aHHBIX HETIOCPEeICTBEHHO C XUMUEH.

CocraBnsitolMH  TipeaMeta «XUMUsi» SBISIIOTCST 0a30Bble Kypchl — «OpraHudeckast
xuMusi» U «O011ast U HeopraHuyeckasi XUMUsI», OCHOBHBIM KOMIIOHEHTOM CO/iep>KaHUsT KOTOPbIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HayKW: CUCTeMa 3HaHUH 110 HeOpraHWMUeCKOW XUMHUH (C BK/IFOUeHUeM
3HaHWM U3 00IIel XUMHK) ¥ OpraHn4eckor xuMur. POpPMUpPOBaHKE aHHOM CUCTeMbI 3HaHUMA
NPy M3yuyeHWU IipeAiMeTa obecrieurBaeT BO3MOXXHOCTb PacCMOTpPEHMsI BCero MHOroobpasus
BeIIleCTB Ha OCHOBe OOIIMX TIOHSTHH, 3aKOHOB U TEOPUM XUMHH.

CTpyKTypa cofep>XaHusi KypcoB — «Opranuueckasi xumusi» U «O011jasi 1 HeopraHuJecKast
XUMUsI» CHOpMHUPOBaHa B MporpamMme 10 XMMHUU Ha OCHOBE CHUCTEMHOTO TO/X0/a K W3yUeHUI0
yueOHOTO MaTepuasia ¥ 0OyC/IOB/ieHa HWCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HaHWN Ha
orpe/le/IEHHBIX TeOpeTUUYeCKMX YPOBHsAX. Tak, B Kypce OpraHMueckol XUMHHW BelllecTBa
paccMaTpUBalOTCSl Ha yPOBHE K/1aCCUYeCKOM TeOpUU CTPOEHUs] OpraHUuuYecKuX COeJUHeHUH, a
Tak)ke Ha ypOBHE CTepeOXUMUUYECKMX M 3JIeKTPOHHBIX Mpe/CTaBleHUld O CTPOEHUM BeLeCTB.
CeefieHust 00 M3yuyaeMbIX B Kypce BelllecTBax JalOTCs B Pa3BUTHU — OT YIJIEBOZAODPOZOB [0
CJIOKHBIX OMONOTMYeCKH aKTUBHBIX COeJUHEeHMH. B Kypce opraHMueckoil XMMHM TIOTy4yaroT
pa3ButHe CcOpMHUpPOBaHHBIE HAa YPOBHE OCHOBHOTO 001jero oOpa3oBaHHs TepBOHAYa/bHbIE
Npe/iCTaB/IeHUss 0 XMMWYeCKOH CBSA3M, KIaCCU(UKALMOHHbIX NIPU3HAKaxX BellecTB, 3aBUCUMOCTH
CBOMCTB BellleCTB OT UX CTPOEHMS], 0 XUMHUYECKOH PeaKkLUH.

IToz HOBBIM YI/IOM 3peHHs] B mpeiMeTe «XUMHs» 0a30BOro YpOBHSI pacCMaTpPUBAeTCS
U3y4yeHHBbII Ha YPOBHe OCHOBHOro o001jero o6pa3oBaHMs TeOpeTUYeCKWil Mmarepuan u
(akTo/IOrMUeCKre CBeJleHUs O BellleCTBaX M XMMHWUeCcKoW peaklyu. Tak, B 4aCTHOCTH, B Kypce
«OO01masi ¥ HeopraHWYecKasi XUMUs» 00YUYarOIIMMCS TIPe/JOCTaB/ISIeTCS BO3MOXXHOCTb OCO3HATh
3HaueHWe TIepUO/IMYeCKOro 3aKoHa C OOIeTeopeTUYeCKWX M MEeTOZ0/IOTHUeCKUX TO3WLUH,
ry0>ke TIOHSTh WCTOPUUYECKOe W3MeHeHHe (DYHKLMH 3TOro 3akoHa — OT oboOmiaromiedd g0
0OBSICHSIOLLEH Y TIPOTHO3UPYHOLIEH.

EfuHasi cucTeMa 3HaHUM O BaXKHEMIIIMX Bell[eCTBaX, UX COCTaBe, CTDOEHUM, CBOMCTBAaX U
MIPUMEeHEeHHH, a TaKXe 0 XUMUUeCKUX peakLsiX, UX CYILIHOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHUs
porosiHsercss B Kypcax 10 w11 KjaccoB 3/ileMeHTaMU  COZleprKaHusl, UMeIOLMMU
KY/JIbTYPOJIOTUUECKUI M TIPUK/IaJHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHHMMAaHHIO
B3aMMOCBSI3M XMMHUM C [JPYTMMH HayKaMH, pacKpblBalOT €€ pojib B TI03HaBaTe/JbHOW U
NpaKTHUUeCcKol [iesiTe/IbHOCTH Ye/loBeKa, CIOCOOCTBYIOT BOCHMTAHMIO yBakKeHUs! K IIpoLiecCy
TBOpUeCcTBa B 00/1aCTH TeOPUM W MPAaKTUUECKUX TPUIOKEHHWH XUMHH, TIOMOTAOT BBITYCKHUKY
OPUEHTHPOBAaThCsl B 0OLLECTBEHHO U JIMUHOCTHO 3HAUMMBIX IpobsieMaXx, CBsI3aHHBIX C XUMHeH,
KPUTUYECKH OCMBIC/IMBATh MH(OPMALMIO U NPUMEHSTh eé /1S TIOINOJIHeHNsl 3HaHWM, pelleHus
VHTeJUIeKTYa/IbHbIX M 3KCIIePUMEHTa/IbHBIX HUCCre/0BaTeNbCKUX 3a/ad. B 1jesiom cofeprkaHue
yuebHOro nipegmera «XUMHsI» JAHHOTO YPOBHSI U3yuYeHUsI OPUEHTUPOBAHO Ha (hopMupoBaHUe Y
00y4aroImyxcss MUPOBO33PeHUYEeCKON OCHOBBI /il TIOHUMaHHUsI GunocodCKUX uzel, TaKuxX Kak:
MaTepuasbHOe eJUHCTBO HEOPTaHUUeCKOTrO M OPraHW4eCcKOro MHpa, 00YC/IOBIEHHOCTh CBOWCTB
BellleCTB UX COCTaBOM U CTPOeHHeM, [I03HaBaeMOCTb IIPUPO/HBIX SIBJIEHUH ITyTEéM 3KCIlepuMeHTa
Y pellleHUs] NIPOTUBOPEUYMI MeXKAy HOBBIMM (hakKTaMM U TeopeTHYeCKMMH IIpeJII0ChUIKaMHy,
OCO3HaHWe PO/ XUMUHU B pelleHWH SKOJIOTHUeCKHX MpobseM, a Takke mpobsiemM cOeperkeHUs
SHepreTUYeCKHUX PecypCcoB, CbIpbsl, CO3/laHUS HOBBIX TEXHOJIOTUM U MaTepHasIoB.

B 1ulaHe pemieHusi 3afau BOCIHUTAHWS, Pa3BUTHS W COLMA/TU3alMd  O0YYarOILUXCS
MIPUHSATBIE TIPOTPAMMOM MO XUMWUHK TIOAXO/bl K OTpe/e/IeHUI0 COZep)KaHUsi U TIOCTPOeHUs
npeZiMeTa TpeZyCMaTpUBalOT ()OPMUPOBaHME YHUBEPCAIbHBIX YueOHBIX [1eMCTBUM, MMEIOIINX
0a3oBoe 3HaueHuUe /71T pa3/IMUHBIX BUZIOB AesTeJbHOCTU: PelIeHus mpob/ieM, TIOMCKa, aHa/Iu3a U
obpabotku wuHpopMaluKM, HeOOXOJUMBIX [/ TIpUOOpeTeHUs OMbITa TPAKTUUECKOH U
HCCIIefloBaTe/IbCKOU JieTe/IbHOCTH, 3aHMMaroleill BayKHOe MeCTO B TTO3HAHWU XUMMUU.



B mpakTHKe Tpero/iaBaHusi XMMUM KaK Ha YPOBHe OCHOBHOTO 0011jero oOpa3oBaHUs, TaK U
Ha YpOBHe cpefgHero oOmlero o0pa3oBaHus, TP OMpeZeeHUH  COfepKaTebHON
XapaKTepUCTUKU 1iejiell M3yueHUs TIpeJMeTa HarpaB/ieHHueM TepBOCTelleHHONM 3HauMMOCTH
TPAJUIIMOHHO TIPU3HAéTC (OpMUpOBaHME OCHOB XUMHUECKOM HayKu Kak 00sacTu
COBPEMEHHOTO eCTeCTBO3HAHUs, TMPAKTUYECKOW /IeATe/IbHOCTA UeloBeKa W KakK OJHOTO U3
KOMITOHEHTOB MUDOBOW Ky/abTypbl. C METOAWYECKOW TOUKM 3peHUsT TaKOW TOAXOA K
oTIpe/ie/IeHUIO TieJielt U3yueHus pe/iMeTa sSIBJISIeTCSI BITOJIHE OTPaBJaHHbBIM.

CornacHO [aHHOW TOYKE 3peHUsl TJIaBHBIMHU IIe/IIMH W3ydeHUs1 TpeaMeTa «XWMHUsI» Ha
6a3oBoM ypoBHe (10 —11 K/1.) IBJISIFOTCS:

e (QopmupoBaHMEe CHUCTeMbl XHMHUYECKMX 3HAaHUNM KaK Ba)KHeMIlell CocCTaB/stollei
eCTeCTBeHHO-HayuHOW KapTHHBI MHpa, B OCHOBe KOTODOH JIeXKaT KJ/I0UeBble TMOHSITHS,
(yHIaMeHTabHbIE 3aKOHBI U TEOPUM XWUMHU, OCBOEHHE sI3blKa HayKW, yYCBOEHHWE U
MOHMMAaHWe CYLIHOCTH JAOCTYIHBIX 0000IeHnii MHPOBO33PEHYECKOr0 XapakKTepa,
03HAKOMJIEHHE C UCTOPUe UX Pa3BUTHS ¥ CTAaHOBJIEHUS;

e (opMHpOBaHHE U Pa3BUTHE TIPE/ICTaB/IeHUI O HAYYHBIX METO/aX MO3HaHUs BeIIeCTB U
XUMAYECKUX peakivii, HeoOXOAMMBIX [/l IPUOOpeTeHsi YMeHUd OpHeHTUPOBAThCS B
MHpe BelleCTB ¥ XMMUUECKUX SIBJIEHUH, UMEIOLMX MeCTO B TIPUPO/ie, B TIPAaKTHUECKON U
TIOBCe/THEBHOM JKU3HM;

e Dpa3BUTHE YMEHWM U CIIOCOOOB [leATeNbHOCTH, CBA3aHHBIX C HAOJIOfIeHneM U
00BsICHEHHEM XHUMHUECKOro 3KCIlepuMeHTa, Co0JioJieHreM TipaBul 0e30rmacHoOro
oOpalljeHus C BeljeCTBaMHU.

Hapsiny ¢ 3TuM, cofiep>kaTesibHasi XapaKTepUCTUKA Tie/ield U 3a/lau U3ydyeHus TrpeJMeTa B
rporpamMme 10 XMMUM YTOUHEHa M CKOPPeKTUPOBaHa B COOTBETCTBUM C HOBBIMHU TTPUOPUTETAMU
B cucteme cpefiHero obiero obpa3oBaHus. CerofHsi B TMpernofiaBaHUU XWUMUU B Oosiblieid
CTeMeHU OTJAETCSl TIPeANouUTeHHe TIPAaKTHUeCKOW KOMIIOHEHTe COfiep)KaHusi 00yueHus,
OPUEHTHDOBAaHHOM Ha TIIOATOTOBKY BBIMYCKHHWKA 00IjeoOpa3oBaTe/lbHON — OpraHu3aliui,
B/a/letoliero He HabOOpOM 3HaHWM, a (DYHKIIMOHA/IBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEeHUsSMH aKTUBHOTO TIOJyYeHHs] 3HAHWH U TIPUMEHEHUsI UX B PeabHOM YKU3HU [Jisl PelleHus
MPAaKTUYeCKHX 3a/1ay.

B CBI3M C 3TUM TIpU U3yYeHWU TIpeaMeTa «XUMHs» [JOMHUHHUDYIOIlee 3HaueHHe
nprobpeTaroT Takue e/ U 3a/lauy, Kak:

azartaiist  o0yyaromuxcss K YCJIOBUAM — AWHAMHUYHO  pa3BUBAIOIIEroCs  MHpa,
(dbopMUpOBaHUEe WHTE/IEKTYaJbHO Ppa3BUTON JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITe/IbHOMY TIDUHSATHUIO TPAMOTHBIX pellleHUd B KOHKPeTHBIX
JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIeCTBAMH U UX TIPUMeHeHUEeM;

¢dopMupoBaHre y OOYyYarOLIMXCS K/IIOYEBBIX HABLIKOB (K/TFOUEBBIX KOMITETEHLHIA),
MMeIIMX YHHUBepCaabHOe 3HaueHue /IJIsi pa3/IMuHbIX BHOB JIeSTeIbHOCTH: pellieHus Tpobiem,
TOMCKa, aHaim3a W 00paboTkM uH(OpMarmy, HeoOXOAWMBIX [Jisi TMPUOOPeTeHHUs OIbITa
JlesiTe/IbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B TMO3HAHWM XUMHM, a TaKxKe [/ OLIEHKU C
TO3ULIUM KOJIOTHUECKOM 0e301acHOCTH XapaKTepa B/IMSHUS BeIeCTB U XUMHUYeCKUX TPOLIeCCOB
Ha OPraHU3M ueyioBeKa v TIPUPOHYIO CPesy;

pa3BUTHe T03HABATeIbHbIX WHTEPECOB, UHTE/JIEKTYalbHbIX U TBOPUECKUX CIOCOOHOCTEH
00yyJaroImuxcsi:  CriocCOOHOCTH CaMOCTOSTE/IBHO TpUOOpeTaTh HOBblE 3HAaHWS TI0 XWMHH B
COOTBETCTBUHM C >KU3HEHHBIMH TIOTPEOHOCTSIMH, MCTI0/Ib30BaTh COBpeMeHHbIe MH(OPMALIMOHHbIE
TeXHOJIOTHH JI7Is TIOMCKa U aHamM3a yueOHOM U HayyHO-TIOMNY/IIPHOM UH(GOpMaIM XUMUUECKOT0
COJIepIKaHUST;



(dhopmMHUpOBaHMe U Pa3BUTHE y 00YUYAIOIINXCS aCCOL[MATUBHOTO U JIOTUUECKOT'0 MBIIUIEHUS,
Hab/I0/1aTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOeHHO HeoOXOoAuMBI, B
YaCTHOCTH, TIPU TIJIAaHUPOBaHUU U MPOBeJJeHUA XUMHUUYeCKOT0 SKCTIepUMEeHTa;

BOCMUTaHWe y OO0ydJaroumxcs yOeXIEHHOCTM B T'yMaHUCTUYECKOW HarpaBlIeHHOCTH
XUMUM, €& BaXHOW poOMM B  pelieHWd T1/00ambHbIX  MpobeM  palMoHaTBHOTO
TIPUPO/IOTIO/Ib30BaHUsl, TIOTIOJIHEHUsI SHepreTUYecKUX pPeCypcoB U COXPaHeHWs TPUPO/HOTO
PaBHOBECHs], OCO3HaHUS HeOOXOAUMOCTU Oepe)KHOrO OTHOIIEeHHSI K TIPUPOJie U CBOEMY
3[I0POBBIO, a TaK)Ke MPUOOPETEeHHs OTbITA MCTIO/IL30BAHUS TTO/TyYeHHBIX 3HAaHWM AJIST TIPUHSATHS
IPaMOTHBIX pellleHUH B CUTYALUsIX, CBA3aHHBIX C XUMUYeCKUMU SIBJIEHUSIMU.

B yueGHOM TutaHe cpefHero oO1jero obpa3oBaHUs MpeAMeT «XUMHs» 0a30BOr0 YPOBHS
BXO/IUT B COCTaB MpeiMeTHOM o6siacT «EcTecTBeHHO-HayUYHbIe TpeIMeThI».

OO011iee 4MCI0 YacoOB, OTBeAEHHBIX I U3YyYeHHs] XUMHUU, Ha 0a30BOM YpOBHEe Cpe/iHero
obriero obpasoBaHust, coctapisieT 68 uacoB: B 10 kmacce — 34 vaca (1 vac B Hezeno), B 11
K/acce — 34 yaca (1 yac B HefieJito).



COJEPXAHUE OBYYEHHSA
10 KVIACC
OPTAHNYECKASA XUMUSA

TeopeTHuecKye 0CHOBbI OPraHU4eCKOil XUMHUH

[IpeameT opraHMYecKoll XWUMHUU: eé BOSHUKHOBEHUe, pa3BUTHE U 3HaueHUe B TOJIyYeHUH
HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpOeHUsl OpraHnuueckux coefuHeHuii A. M. ByTiepoga,
eé OCHOBHbIe TMoOKeHUs. CTPyKTypHble (HOpMyJibl OpPraHMYecKUX BelllecTB. ['omoJiorus,
n3oMepusi. XUMHUUecKasi CBSI3b B OpraHUueCKUX COeIMHeHUsIX — OIMHapHbIe Y KpaTHbIe CBSI3U.

[MpencraBnenvie o0  kinaccuduKalMyd — OpraHMYeckux  BeljecTB.  HomeHkaTypa
OpraHWYeCKUX COeJVWHEHWW (CUCTemMaTUuecKas)) W TpUBUa/JbHbIe Ha3BaHUS Ba)KHEUILHX
rpe/icTaBUTe e K/1aCCOB OPraHWYeCKUX BeLeCTB.

OKCrepuMeHTalbHble METO/bl U3yUeHHsl BellleCTB U MX MpeBpalljeHui: 03HAaKOMJIeHUe C
obpa3ijaMy OpraHMuUeCKUX BeIeCTB U MaTepha/JaMH Ha UX OCHOBE, MO/IeJTUPOBAHUE MOJIEKYJT
OpraHMYecKUX BelecTB, Hab/oZleHWe W OMMCaHWe [IeMOHCTPALMOHHBIX OIBITOB 110
TIpeBpaIlleHHI0 OPraHUUeCKUX BeleCTB MPU HarpeBaHuM (TUlaBjieHue, 00yriMBaHre U TOpeHHe).

YrneBogopoanl

AnKaHbBI: COCTaB W CTPOEHWe, TOMOJIOTWUYECKWW psf. MeTaH M 3TaH — MpOCTeWIIMe
rpe/iCTaBUTe/IM a/IKaHOB: (uU3UuUecKre W XUMHUUeCKWe CBOMNCTBa (peaklUyd 3amellleHus U
rOpeHusl), HaxX0K/JjeHre B TIPUPOo/e, MoJlyueHre U IpuMeHeHue.

AJNKeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYEeCKUI psifi. DTU/IeH U MPOMNUIeH — MPOCTenIIe
rpe/iCTaBUTeIM ajKeHOB: (u3UUecKre U XUMUYecKue CBOHCTBa (peaklUu THAPHPOBaHUS,
rajioreHMpOBaHus, TU/IpaTaljii, OKUC/IeHUs U MOJTMMepU3alivn ), TIoJiyueHue U puMeHeHUe.

Ankaguensl: OytagueH-1,3 u MeTunOytagueH-1,3: cTpoeHUe, BayKHeUIMe XUMHUUeCKHe
CBOMCTBA (peakuys noauMepusauuu). [losiyueHre CHHTETUUECKOTO KaydyKa U pe3UHBbI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYeCKUN psii. AlleThneH —
MIPOCTeNIINI Npe/iCTaBUTe b aIKUHOB: COCTaB, CTpOeHue, (pr3rueckue U XMMHUYeCKHe CBOMCTBA
(peakuuy TUAPUPOBaHUS, Ta/IOTeHUPOBaHUsl, TUApaTaLiuM, TOPeHuUs ), TTIoTydeHre U pUMeHeHue.

Apenbl. BeH3on: coctaB, cTpoeHue, (u3uUecKHe UM XUMHUeCKWe CBOWCTBa (peakiuu
raJIOTeHMPOBaHNsA U HUTPOBaHMs), IOJNyYeHWe U TNpuMeHeHue. Tonyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2a102eHUPOBAHUSI U HUMPOBAHUS1), nojyueHue u
npumeHeHue. TOKCMYHOCTb apeHOB. ['‘eHeTMYecKass CBsA3b MeXAYy YIJIeBOJOPOJaMHU,
TPUHA/JIeXKallMMU K pa3/IMUHbIM K/laccaM.

[IpypojHble UCTOYHUKYU YTJIeBOAOPOAOB. IIpvpojHbIl ra3 U MONyTHbIE He(TSHbIE rasbl.
Hedpts u eé mnpoucxoxgenre. Criocobbl mepepaboTku He(hTH: T€peroHKa, KPeKUHT
(TepMHUECKUH, KaTaJIMTHUECKUH), mupom3. [IpogyKThl epepaboTKu He(TH, UX TIPUMEHeHUe B
MIPOMBIIJIEHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ MPOJYKTHI ero riepepaboTKU.

OKCrepuMeHTa bHble METO/bl U3yUeHHsl BellleCTB U UX TpeBpallleHU: 03HaKOMJIeHUe C
obpa3iiamMy myiacTMacc, KayuykoB M pe3uHbl, Ko/uleKiuu «HedTb» U «YT0mb», MO/IeTMpOBaHHE
MOJIEKY/T YTJIEBOJOPOJOB U TajloreHONPOU3BOJHBIX, TPOBe/leHHe TPAKTHUeCKOW pPaboThI:
MoTy4yeHue STUIeHa U U3yueHre ero CBOUCTB.

PacuéTtHbie 3amaun.




BbIunc/ieHUsi 1O ypaBHEHMIO XWMWYeCKOW peakuuu (Macchl, 00BEMa, KOJIMYeCTBa
HCXO/IHOTO BeIeCTBAa WM TMPOJYKTa PeakI[UM 10 W3BECTHbIM Macce, 00BbEMY, KOJHUUECTBY
OJIHOTO U3 UCXO/IHbIX BeLeCTB UIY NPOAYKTOB PeaKLUH).

Kuciopoacoaepxaiiyie opranHnueckie coeHeHUs

[MpenenbHble OfHOATOMHBIE COUPTHL. MeTaHO/M W 3TaHOJ: CTpoeHHWe, (uU3NUYecKue U
XUMHUUeCKHe CBOWCTBA (peaki[iu C aKTHBHLIMHM MeTaJl/laMH, TajioreHOBOJ0pO/laMH, TOpeHuUe),
ripuMeHeHue. BoziopoiHbIe CBSI3U MeXKAy MOJIeKy/laMu CIIMPTOB. [leliCTBYe MeTaHOJIa U 3TaHOJIa
Ha OpraHu3M uejioBeKa.

MHoroatomHble CHUPTHIL. JTWIEHITIMKOAb W TJIMLEPUH: CTpOeHHue, (u3nuecKre U
XUMHUUeCKUe CBOMCTBa (B3aUMO/IeCTBYE CO 11le/IOYHbIMU MeTaJljlaMH, KaueCTBeHHasl peakiysi Ha
MHOTOaTOMHbIe CIUPTHI). [lelicTBMe Ha OpraHu3M uejioBeka. [IpUMeHeHHe TJMIlepUHA U
3TUJIEHTJIUKOJIS.

®eHOM: CTpoeHWe MOJeKy/bl, (U3Mueckue W XUMHUYECKHe CBOMCTBA. TOKCHYHOCTh
tdenona. [IpumeHeHue (eHoa.

Anbperuzibl U KemoHbl. PopManbierus, aleTaqbJeruji: CTpoeHUe, Gu3NUecKue U
XUMHUUeCKUe CBOWCTBA (peaki[uM OKHUC/IEHWS W BOCCTAaHOBJ/IEHHWs, KaueCTBEHHbIe peakKIi[ih),
0JlyuyeHre ¥ pUMeHeHue.

OZIHOOCHOBHBIE TIpe/ie/TbHble KapOOHOBBbIE KUC/IOTBL. MypaBbMHAsi M YKCYCHasi KHUCJIOTHI:
CTpoeHHe, pU3nuecKre ¥ XUMHUECKHe CBOMCTBA (CBOWCTRBA, 00IIHe [ K/lacca KMC/IOT, peakIius
3TepudUKaliK), TOJyuyeHMe U mnpuMeHeHre. CTeapuHOBasi M OJIEMHOBas KUCJIOThI Kak
MIPe/ICTABUTE/IA BBICIIIUX KapOOHOBBIX KUCJ/IOT. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT,
MX MOIoLLee [1eliCTBUe.

CnoxxHble 3GUpbI KakK MPOM3BOJHbIE KADOOHOBBIX KUC/IOT. ['UAPOIU3 CIOXHBIX 3(UDPOB.
JKupel. I'ugposus xupos. [IpyuMeHnenue )XUpoB. buosnoruyeckast posib )KUpOB.

Yr1eBo/ibl: COCTaB, KacCU(UKAIUs yrieBoZoB (MOHO-, V- U TIoJIMcaxapuabl). ['moko3a —
MIPOCTEUIINI MOHOCaxapuzi: 0COOeHHOCTH CTPOEHHsI MOJIEKY/bl, PU3NUecKue U XUMHUYeCKHe
cBOMCTBa (B3aumogerctBue C ruapokcugom Mefu(Il), okuc/ieHWe aMMHUAauHBIM PacTBOPOM
okcuga cepebpa(l), BoccrtaHOB/ieHWe, OpokeHHWe TJIFOKO3bl), HaXOXKJeHWe B TIPUPOJE,
npuMeHeHue, buosiorndeckast posib. @orocuHTe3. PpyKTO3a KaK U30Mep TJIFOKO3bI.

Kpaxmasn u 1e/uit0/io3a Kak MpupojHble nonuMepbl. CTpoeHHe Kpaxmasia U 1eJUTH0/I03bI.
dusnyeckre U XMMUUeCKHe CBOMCTBa KpaxMmasa (TMpoJin3, KaueCTBeHHas peakLysi C U0Zi0M).

OKcriepuMeHTa/lbHble MeTOZbl W3yueHHus Bell[eCTB W WX TMpeBpallleHui: TpoBe/leHue,
Hab/o/leHe U OIMMCaH{e [[eMOHCTPAI[MOHHBIX OIBITOB: TOPeHWe CIMPTOB, KaueCTBEHHbIE
peakiiM OJJHOATOMHBIX CIUPTOB (OKWUC/eHWe 3TaHona okcugom wmezau(Il)), MHOroaTOMHBIX
CMUMPTOB (B3aUMO/ieliCTBUe TJvlepuHa ¢ ruapokcugom Menu(Il)), anpmeruzsoB (OKuc/ieHUe
aMMHauyHbIM pacTBopoM OKcuzia cepebpa(l) u ruapokcugom wmenu(Il), B3aumopelicTBUe
KpaxMasa C WOJO0M), TIpOBeZieHWe TIPaKTUUYeCKOM paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KUCJIOTHI.

PacuéTHble 3a/aun.

BbIunc/ieHUs: 10 ypaBHEHMIO XMUMWUYECKOW peakluu (Macchl, 00BEMa, KO/IMYeCTBa
HCXO/IHOTO BeIIleCTBAa WM MPOJYKTa PEakI[MM 10 W3BECTHbIM Macce, 00bEMY, KOJUUECTBY
OJIHOTO U3 UCXO/IHbIX BeleCTB UM MPOAYKTOB PeakLvn).

A3oTCcojepskaliie opraHudeckue coeZIMHeHusI.

AMUHOKHUC/IOTEI KaK amdoTepHble OpraHdyeckue coeAuHeHus. Pusnueckue U
XUMHUUeCKUe CBOMCTBAa aMHHOKHUC/IOT (Ha mpuMepe TI/MLMHA). buonoruueckoe 3HaueHue
aMUHOKUCJIOT. [TenTus!.



benku Kak TpPUPOJHBIE BBICOKOMOJIEKY/ISIDHbIe coefivHeHUs. [lepBuuHasi, BTOpUYHas U
TpPeTUYHasi CTPyKTypa OenkoB. XWMHYeCKHWe CBOMCTBAa OeNKOB: THAPOJM3, JeHaTypauus,
KaueCTBeHHbIe peaKLMu Ha Oe/Ku.

OKcrepUMeHTaIbHble METOZbl W3yueHHs BeIleCTB W WX TIpeBpalljeHuid: HabmofeHne U
OTMMCaHWe JEeMOHCTPAIMOHHBIX OIBITOB: JleHaTypauusi Oe/KOB TIpYM HarpeBaHWM, ILIBeTHbBIE
peakiuu 6eTKoB.

BbICOKOMO/IEKY/IAPHBIE COeMHEHUSA

OCHOBHBIE TIOHSITHSI XUMHU BBICOKOMOJIEKYJ/ISIDHBIX COeAWHEHUN: MOHOMep, TIOMMep,
CTPYKTYpHOe 3BeHO, CTelleHb II0JIMMepU3al[uM, CpefHsisi MoJieKy/sipHas macca. OCHOBHbIe
METO/Ibl CHHTEe3a BLICOKOMOJIEKY/IIPHBIX COZIMHEHUH — MOTMMEePU3aLiysl U TTOJTUKOH/[€H ALY,

OKCrieprMeHTa/IbHbIe METO/bI U3YUeHHsl BEILeCTB U UX TIpeBpallleHHii: 03HAKOMJIEHHE C
o0pa3iramMy PUPOHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TI/IACTMACC, KAyIyKOB.

MexnipeiMeTHbIe CBSI3U.

Peanu3aniusi MeXXIipeJMeTHbIX CBsi3eii TIpM W3yueHUM opraHuueckoil xumuu B 10 Kiacce
OCYIL[ECTB/ISIETCS] Yepe3 HCIO/b30BaHHEe KaK OOI[UX eCTeCTBEeHHO-Hay4YHbBIX TMMOHSATHMA, TakK U
TIOHSITUM, SIBJISTFOILUXCST CHCTEMHBIMU JIJIs1 OT/Ie/IbHBIX TIPEIMETOB eCTeCTBEHHO-HAaYYHOTO 1[UKJ/Ia.

Ob61ue ecTecTBeHHO-Hay4Hble TIOHSTUsS: sIBJieHWe, Hay4yHbIM (akT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTe3, KlacCUPHUKalWs, TepUOJUYHOCTb, HaOJIIOieHne, W3MepeHwHe,
9KCIIePUMEHT, MO/Ie/TUPOBAHUeE.

du3MKa: MaTepusi, JHEPTHsi, Macca, aToM, 37IeKTPOH, MOJIeKyJla, JHepreTHUeCKUil ypOBeHb,
BeIIeCTBO, Tesio, 00BEM, arperaTHOe COCTOSIHHE BeIlleCTBa, (U3NUecKre BeJUUMHBI ¥ eMHHULIBI
WX U3MepeHusl.

Buosorusi: kjietka, opraHusM, O6uocdepa, oOMeH BellleCTB B OpraHusMe, ()OTOCHHTe3,
OrosoruYecKy akTUBHBIE BelllecTBa (0e/Ku, YreBO/bl, )KUPbI, PepMeHTHI).

Teorpaduisi: MUHEpasbl, TOPHBIE TOPO/IbI, M0JIe3HbIe UCKOTIaeMble, TOTTUBO, PECYPCHI.

TexHo/IOTUsT: TINIIeBbIe TIPOAYKTHI, OCHOBBHI PALIMOHAILHOTO TTUTAHKsI, MOOII[Ee CPe/CTBa,
JIeKapCTBeHHbIe U KOCMEeTHYeCKHe TperapaThl, MaTepHrasibl U3 UCKYCCTBEHHBIX U CUHTETUYeCKUX
BOJIOKOH.

11 K/TIACC

OBILIAA 1 HEOPTTAHMYECKASA XUMUSA

TeopeTnuecKue 0CHOBbI XMMHH

Xumuueckuii asnemMeHT. AToM. $fapo aToma, W30TOMBL DJIEKTPOHHas 000JI0UKa.
OHepreTHyecKre ypoBHH, TIOJypOBHU. ATOMHbIe opbuTtany, s-, p-, d- anemeHnTbl. OcobeHHOCTH
pacripeie/ieHUs1 37IEKTPOHOB TI0 OPOUTA/NsIM B aTOMaX 3/IeMEHTOB TIePBBbIX UeTHIPEX TepHO/IOB.
OneKTpoHHasi KOHPUTypalLysi aTOMOB.

[Tepuoguueckuii 3akoH U [lepuoguueckasi cucTeMa XUMUUYeCKUX 3jeMmeHToB [. U
MenpeneeBa. Cpsi3b MNepUOAUYECKOTO 3akKOHa M [lepuognrueckord CHUCTeMbl XUMHUYECKUX
snemeHToB [I. VI. MeHziesieeBa ¢ COBpPeMEHHOW TeOopHeld CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH
M3MeHeHHs CBONUCTB XUMHUECKHX 3/IeMEeHTOB U 00pa3yeMbIX UMM TIPOCTBIX U CJIO’KHBIX BEIeCTB
T10 TPYIINaM U NepyoziaM. 3HaueHue NepuoJruueCcKoro 3akoHa B Pa3BUTHUH HAYKHU.

CrpoeHue BellleCTBa. XHMUUeCKasi CBsi3b. Bubl XUMHUeCcKOoW CBs3u (KOBaJieHTHasi
HeTloJIsipHasi U TIOJisIpHasi, MOHHAsl, MeTaj/utnueckasi). MexaHu3Mbl 0Opa30BaHUsI KOBaJleHTHOU



XUMHUeCKOH CBsi3u (0OMeHHBIA W JJOHOPHO-aKI[eNTOPHbIN). BogopoaHast cBsi3b. Ba/leHTHOCTE.
OeKTpooTpuULaTebHOCTh. CTeneHb OKUCAeHUs. VIOHbI: KATUOHBI U aHUOHBI.

BemjecTBa MO/IEKY/ISIDHOTO U HEMOJIEKY/ISIDHOIO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa
Bell[eCTBa. TUMbl KPUCTA//IMUECKUX PELIETOK. 3aBUCMMOCTh CBOWCTBA BeILeCTB OT THIIA
KPUCTa/IJINYEeCKON PeLETKY.

[ToHsiTMe O AUCTIEPCHBIX cUCTeMaX. VICTUHHbBIe U KOJIJIOU/IHbIe pacTBOPbL. MaccoBasi 1071t
Bell[eCTBa B pacTBOpe.

Knaccudukaiys HeopraHMueCcKux coefiuHeHuil. HomeHk/aTypa HeopraHW4eCcKUX
BellleCcTB. ['eHeTHMyecKasi CBs3b HEOPraHWUUECKWX BeLIeCTB, MPHHAJJIeXalUX K Ppa3/IdyHbIM
KJlaccaMm.

Xumuueckasi peakuusi. Kiaccudukaimss XMMHUYeCKHX peakliMii B HeOpraHUuueckou |
OpraHUuecKol XMMHHU. 3aKOH COXPaHeHUsI MacChl BellleCTB, 3aKOH COXPaHeHHs U MpeBpallleHus
9HEepPruu Mpu XMMHUUYECKUX peakiusiX.

CKOpOCTb peakliid, eé 3aBUCHUMOCTb OT pa3iuuHbiX ¢akTopoB. ObOpaThMble peakLvu.
Xumuryeckoe paBHOBecwe. PakKTOpbI, BAUSIIOL[ME HAa COCTOSIHME XWUMWUYECKOTO paBHOBECHSI.
[Tpunuun Jle IlaTesnbe.

Onektponutuyeckass aucconuauus. CuibHble U cyabble 371eKTposuThl. Cpefia BOJHBIX
PacTBOPOB Bell[eCTB: KWCJIasi, HeWTpasibHasi, 1je/l0uHasl.

OKuHCUTeTbHO-BOCCTaHOBUTE/IbHBIE PeaKLUHU.

OKCrepuMeHTa/lbHble MeTO/Ibl U3y4YeHUs BellleCTB M WX IIpeBpalljeHUi: [JeMOHCTpaLus
Tabymur «[lepuoguueckasi cucTeMa XUMHYeCKUX 3yemeHTOB [I. V. MeHpeneeBa», u3yueHHe
MoJiesield KpPUCTa/UTMUeCKWX pelléToK, Hab/ofleHre U OIucaHWe [IeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pas/ioykeHWe TEePOKCHAAa BOAOpPOJA B TIPUCYTCTBUM KaTalu3aTopa,
orpefiesieHue Cpefibl paCTBOPOB BeleCTB C MOMOIIBI0 YHUBEPCAJbHOIO WHAMKATOpa, peakLyy
HMOHHOTO OOMeHa), TIpoBe/leHue TpaKTUueckol paboTel «BiusiHMe pa3nuuHbiX ()aKTOpOB Ha
CKOPOCTh XUMUUECKOW peaKLum».

PacuéTHble 3aaun.

PacuéTtbl Mo ypaBHEHUSIM XUMUUYECKHX PeaKLiid, B TOM YHMC/ie TEPMOXUMUUYECKHEe PACUETEHI,
PacuéThl C UCTOJIb30BaHUEM TOHSATHSI «MacCOBasi A0JIs1 BellleCTBa.

Heoprannueckasi Xumus

Hemetannel. [lonoxxeHve HeMmeTtaryioB B [lepuojguyeckoil cucTeMe XUMHUECKUX
snemeHnToB [|. V. MeHgeneeBa U 0COOEHHOCTH CTpOeHHs aToMoB. Du3nUecKue CBOWCTBA
HeMeTa/lJIoB. AJ/IJIOTPONUS HeMeTasuIoB (Ha pUMepe KHUC/I0po/a, cepkl, hocdopa U yriepoza).

XyMHUUecKre CBOWMCTBa Ba)KHEMINIMX HeMeTas/uioB (Ta/ioreHoB, cephbl, a30Ta, (ocdopa,
yrieposia v KpeMHHs) U MX COeJMHeHNH (OKCH/I0B, KHCI0POZCOZlepKalliiX KUC/IOT, BOAOPOHBIX
coeIMHEHUH).

[IpumeHeHVe Ba)KHEWIIIMX HEMETA/IJIOB U UX COeJJMHEeHUN.

Mertannsl. [lonoxenue metannos B [lepuoguueckoli cucTeMe XMMHUUECKUX 3/1€EMEeHTOB /1.
W. MengeneeBa. OCOOEHHOCTH CTPOEHHsI 37IeKTPOHHBIX 000/I0ueK aToMoB MeTasuioB. O6iiue
¢du3nueckre cpoiictBa MeTasioB. CrijlaBbl MeTa/uIOB. JJIEKTPOXUMUUECKUM psifi HalpsKeHUi
MeTasljloB.

XyUMHUUeCKHe CBOMCTBA Ba)KHEMIIMX MeTa/sIoB (HaTpui, KalauM, Kasblldid, MarHuw,
aTFOMUHUM, LIMHK, XPOM, JKejie30, Me/ib) U UX COeJUHEHUM.

Ob1ue criocobbl rosiyyeHust MeTa/uioB. [IpMeHeHre MeTaslioB B ObITY U TEXHUKeE.

OKCliepuMeHTa/lbHble MeTOZbl H3yueHHsl BellleCTB W WX TMpeBpallleHuil: H3yueHue
KOJITTEKUMH «MeTa/ulbl ¥ CIUVIaBbl», 00pasljoB HEMeTas/l/IOB, pelleHHe SKCIepUMEeHTaTbHBIX



3ajau, HaO/oJleHWe W OMNKMCaHWe JeMOHCTPAl[MOHHBIX U J1TabOpaTOpPHBIX  OIBITOB
(B3aumogeiicTBHe TU/JPOKCHZA a/lIOMUHMS C pacTBOpaMHM KHUC/IOT U liesioueli, KayeCTBeHHbIe
peakLy Ha KaTUOHbI MeTaJl/IOB).

PacuéTHble 3aaum.

PacuéTel Macchl BeljecTBa WM O0BEMA Ta30B MO M3BECTHOMY KOTWYECTBY BeLeCTBa,
Macce Wid 00bEMY OJHOTO W3 y4YaCTBYIOIIMX B peakiMM BellecTB, pacuéThl Macchl (00bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB peakivu, eCc/ivi OHO U3 BellecTB NMeeT NprUMecH.

XUMHA U )KXU3Hb

Posib XMUH B 00ecriedeHUH 3K0JI0rMUeCcKol, SHepreTHUeCKO# 1 MUIeBoi 6e3011acHOCTH,
pa3sBUTHMU Me[uLIMHBL. [IOHSATHE O HayyHbIX MeTO/ax I103HaHHWSI BeIeCTB M XUMHUECKUX
peaxiuii.

[MpencraBnenuss 00 OOIMX HAyuyHBIX TIPUHIMIAX TPOMBIIUIEHHOTO —TIO/IyUeHHUs
Ba)KHEUILIMX BEIeCTB.

UesoBeK B MHMpe BeLeCTB U MaTepuUasoB: Ba)KHEMINMe CTPOMTe/IbHble MaTepualibl,
KOHCTPYKLIMOHHbIE MaTepuasbl, KpackKu, CTeK/I0, KepaMuKa, MaTepuasbl [jisi 3/eKTPOHUKHU,
HaHOMaTepHaJibl, OPraHuUYeCKre ¥ MUHepasibHbIe yI00peHusl.

XuMUsI U 3[0pOBbe Ye/iOBeKa: IpaBW/a MCIOJb30BaHUsl JIeKAPCTBEHHbBIX IIpernaparos,
npaBu/ia 6€30MacHOr0 UCTIO/Ib30BaHUsI MPerapaToB ObITOBOM XMMUH B TTIOBCEJHEBHOM >KU3HU.

Me>KripeiMeTHbIe CBSI3H.

Peanu3alysi MeXKIIpeIMETHBIX CBSI3eM TTpU U3ydyeHHH oO0IIel U HeopraHMueCKoH XUMUHU B
11 kyacce oCyIIeCTB/ISIETCS Uepe3 UCI0/b30BaHWe KakK OOIIUX eCTeCTBeHHO-HAaYYHBIX TTOHSTHH,
TaK U TIOHSTUM, SIBJISTFOIUXCS CUCTEMHBIMU /IJisl OT/[e/TbHBIX MPeJIMETOB eCTeCTBeHHO-HayYHOT0
LMKJIa.

OO1e ecTecTBeHHO-HAyUHble TIOHATHS: HAyuHbIM (DaKT, TUIIOTEe3a, 3aKOH, Teopus,
aHa/mu3,  CHUHTe3,  KjaccuduKaiusi,  TMepUoAUYHOCTb,  HabJ/oJeHWe,  SKCTIepUMEHT,
MoO/le/IMpOBaHKe, U3MepeHue, siBJieHHe.

®dusMka: MaTepusi, SHeprusi, Macca, aTOM, 3/JeKTPOH, MPOTOH, HEMTPOH, WOH, W30TOII,
Pa/IM0aKTUBHOCTb, MOJIEKYJa, SHepPreTUUeCKuii ypoBeHb, BeIlleCTBO, Teso, 00bEM, arperatHoe
COCTOsIHUME BellleCcTBa, (u3nuecKre BeJIMUMHbI U eIMHULIbI UX U3MePeHUs], CKOPOCTb.

Buosiorusi: KieTka, OpraHv3M, 3KOcHMCTeMa, Ouocdepa, Makpo- U MHKPO3JEeMEeHTHI,
BHUTaMUHBI, 0OMeH BellleCTB B OpraHu3Me.

['eorpacdusi: MUHepaibl, TOpHBIE TIOPO/bl, 110/1e3HbIe CKOTaeMble, TOIUIMBO, PECYPCHI.

TexHonorusi:  XUMHUYecKasi  MPOMBIIIEHHOCTb, MeTaJlTyprus, TIPOM3BO/ICTBO
CTPOUTE/IbHBIX MaTepUasos, CeMbCKOX035ICTBEHHOE TPOM3BO/ICTBO, nuiieBast
TPOMBIIIIZIEHHOCTh, (apMaljeBTHUecKasi TPOMBIILIEHHOCTb, TPOU3BOACTBO KOCMETHUECKUX
rperapaToB, MPOU3BOJCTBO KOHCTPYKLMOHHBIX MaTepHasoB, 3/IeKTPOHHAs MPOMBIILIEHHOCTb,
HaHOTEXHOJIOTUH.



INIAHNPYEMBIE PE3YJIbBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHWM HA
HFA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3SOBAHNIA

JINMHHOCTHBIE PE3YJ/IbTATbDI

®I'OC COO ycraHaBivMBaeT TpebOBaHUS K pe3y/bTaTaM OCBOEHUsSI O00y4aroIUMUCS
nporpaMm cpeZiHero obiiero obpa3oBaHusl (IMYHOCTHBIM, MeTArpeAMeTHBIM U TpPeJMeTHBIM).
HayuHo-MeToaWueckoii OCHOBOM /Jisi pa3pabOTKH IJIAHUPYEMBIX pe3y/bTaTOB OCBOEHHUS
nporpamMm cpefiHero o61iero o6pa3oBaHus SIB/SIeTCS] CUCTEMHO-/|eSITe/TbHOCTHBIN MOJXO[.

B COOTBETCTBMM C CHUCTEMHO-ZIeATebHOCTHBIM MOJXOAOM B CTPYKTYpe JMUHOCTHBIX
pe3y/lbTaTOB OCBOEHHUsI TpeJMeTa «XWMHs» Ha YpPOBHe cpejHero oOiero obpa3oBaHus
Bbl/le/IeHb] C/ie/lytole COCTaB/IstoLIYe:

0CO3HaHWEe O0YYarOIMMUCS POCCHUHCKOW T'PaXKAAHCKOW HWIEHTUUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITE/ILHOCTH U CaMOOIIPe/|e/IeHUIO;

Ha/IMuve MOTHBALMK K 00yueHHo;

Lje/leHanpaB/eHHOe Pa3BUTHe BHYTPeHHUX YyOeXx[eHWW JIMYHOCTU Ha OCHOBE KITHOUeBBIX
LIeHHOCTeH ¥ UCTOpPUYeCKHX TpaAuLuii 6a30BOi HAyKU XMMUY;

TOTOBHOCTb U CIIOCOOHOCTH OOYUaroIMXcCsi PYKOBO/ICTBOBAaTbCS B CBOEM [esITeTbHOCTH
LIeHHOCTHO-CMBICJIOBBIMA ~ YCTAaHOBKAMHU, TPUCYLMMHU LIeJIOCTHOM CHUCTEMe XUMHYeCKOro
obpa3oBaHwus;

Ha/lMuye TIPaBOCO3HAHMS SKOJIOTHUeCKOW KyIbTYphl W CIOCOOHOCTH CTaBUTh LeJd U
CTPOMTb KU3HEHHBIE I/1aHBbl.

JINuHOCTHBIE pe3y/lbTaTbl OCBOEHUsI TipefMeTa «XHMHsSI» [JOCTUTAIOTCSI B e[UHCTBE
yueOHOW ¥ BOCTIMTaTe/bHOW [IeATENIBHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMHU,
COLIMOKY/IbTYPHBIMH, [IyXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMM M HJeajaMd DPOCCUHCKOTO
TPaKJAHCKOro O0IecTBa, TMPHUHATHIMM B 0O0IecTBe HOPMaMu M TIpaBWIaMH I10BeJeHus,
CTIOCOOCTBYIOIIMMH TIPOLIeCCaM CaMOTIO3HAHMS, CAaMOPAa3BUTHSI Y HPABCTBEHHOT'O CTAHOBJIEHUS
JTMYHOCTH 00yUaroIuXcsl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS TMpeAMeTa «XHMHsI» OTpakatoT C(HOPMUPOBAHHOCTh
OrbITa TI03HABaTeJbHOM W TIPAKTUYeCKOW JledaTelbHOCTH OO0yyarolyxcs [0 peanv3alyu
TIPUHSATHIX B 00IIleCTBe 1JeHHOCTe, B TOM UHMC/Ie B YaCTH:

1) rpaKaaHCKOro BOCIUTAHUSA:

0CO3HaHMs 00YUYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00513aHHOCTEH, YBa)KeHHUsT K
3aKOHY U [1PaBOIOPS/KY;

Mpe/iCTaB/eHus] O COLManbHBIX HOpPMax U IIpaBWIaXx MEK/IMUHOCTHBIX OTHOILIEHWH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPUECKOM [IeSITe/IbHOCTH TIPH CO3JjaHWM y4eOHBIX TIPOEKTOB,
peliieHUH yueOHBIX ¥ MT03HABaTe/TbHBIX 3a/]a4, BBITIOJIHEHUH XUMUYEeCKHUX IKCTIEPUMEHTOB;

CMOCOOHOCTHM TIOHUMATh Y IPUHUMaTh MOTHBBI, HAMEPEHUs], JIOTUKY U apryMeHThI IpYTUX
TIPY aHA/M3€e Pa3/IMYHbIX BUZOB YUeOHOU JesTeTbHOCTH;

2) NaTpMOTHUYECKOr0 BOCTIMTAHMA:

LleHHOCTHOTO OTHOILIEeHUS K MCTOPUYECKOMY M HAay4yHOMY Hac/e[uI0 OTeyeCTBEHHOMH
XUMUHY;

yBa)KeHUsI K TIpOLiecCy TBOpYecTBa B 00/laCTM TeOPUM M TPAKTUUECKOro TpHUMeHeHHs
XUMUH, OCO3HAHUS TOTO, UTO [OCTM)KEHUsI HayKM eCTb pe3y/bTaT JJIUTeNbHBIX HaOJIHo/IeHUH,
KPOMOT/IMBBIX 3KCITIePUMEHTA/IbHBIX TTIOUCKOB, ITOCTOSIHHOTO TPYy/a YY€HbIX U NTPaKTUKOB;



WHTepeca W TIO3HaBaTe/lbHbIX MOTHMBOB B TIOJiyUeHHMM W TIOC/TEYIOL[eM aHaIu3e
rMH(OpMaLyK 0 Tiepe/loBbIX JOCTKEHUSIX COBPeMEeHHOM 0TeueCTBeHHON XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBe/[eHUS;

CTIIOCOOHOCTH  OL|eHMBaTh CUTYalUM, CBf3aHHble C XUMWYeCKUMU SIBJIEHUSIMU, |
MPUHUMAaTb OCO3HAHHbIe pelleHUs, OPUEeHTUPYSICh Ha MOpalbHO-HPAaBCTBEHHble HOPMbI U
1[eHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE& TOBeJleHWe U TIOCTYIKA CBOMX TOBapHilell € MO3ULUi
HPaBCTBEHHBIX U MPAaBOBLIX HOPM 1 0CO3HaHUe TTOC/Ie/[CTBUM STUX MOCTYIIKOB;

4) hpopMupoBaHus Ky/JIbTYPbI 30POBbs:

MOHMMaHUs LIeHHOCTel 3710poBoro u 0Oe3omacHoro obpasa >KU3HM, He00XO0AWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (hH3UUeCKOMY U IICUXUUYECKOMY 3/[0POBbIO;

coOmoieHust TIpaBU 6e301acHOr0 OOpallleHus] C BeIeCcTBaMu B ObITY, TIOBCEIHEBHOU
JKU3HU U B TPY/JOBOH [1eSTeIbHOCTH;

MOHMMaHWs [€HHOCTH TIPaBU WHAWBUIYAJTbHOTO W KOJUIEKTUBHOTO 0e30racHOro
TOBe/IeHUsI B CUTYaLUsIX, YTPOXKAIOLLUX 3/J0POBbIO U JKW3HU JIHO/Iel;

OCO3HaHUS TIOC/Ie/ICTBUI U HENpUSITUS BpeAHbIX TPHBbIUEK (YyrmoTpeOsieHUsI aKOTOoJis,
HapKOTHKOB, KypeHHs);

5) TPy/10BOr'0 BOCIIMTAHHUS:

KOMMYHUKaTUBHOM KOMITETEHTHOCTH B y4eOHO-MCC/Ie0BaTe/IbCKOM — J1esiTe/TbHOCTH,
0011]eCTBEHHO T10JIe3HOM, TBOPUECKOHW U APYTUX BU/IAX JesTeTbHOCTH;

yCTAaHOBKM Ha aKTHWBHOe YyuaCcTHe B pelleHWd TPaKTUYeCKUX 3aflay COLMaIbHON
HarpaB/IeHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTepeca K MpakKTUUeCKOMY M3y4yeHHIO TNpodeccuil pasnuyHOro poja, B TOM 4YMC/e Ha
OCHOBe TIPUMEeHEeHHsI TIPeIMeTHBIX 3HaHUH 110 XUMUH;

yBa)KeHHUs K TPYAY, JIFOASM TPYZa U pe3y/ibTaTaM TPY/I0BOH /1eATeTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYa/TbHOM TpaeKTopuu 00Opa3oBaHM,
Oyayieit npodeccuu U peanrsaliid COOCTBEHHBIX KM3HEHHBIX TJIAaHOB C YUETOM JIMUHOCTHBIX
WHTEpeCoB, CIIOCOOHOCTeN K XUMHH, UHTePeCOB U MOTpeOHOCTel 00111eCTBa;

6) 53K0/10rM4ecKoro BOCMUTaHHA:

9KOJIOTUUECKH 11e/1lecO00pa3HOro OTHOLIEHUs K MPUPO/ie, KaK UCTOYHUKY CYI[eCTBOBaHUS
JKU3HU Ha 3emiie;

MOHKMMaHUA r71006a7bHOT0 XapakTepa 3K0JIOTHYeCKUX Mpo0sieM, BIWSHUS SKOHOMAYECKUX
TIPOLIECCOB Ha COCTOSTHHE TIPUPOIHOM U COL[MaTbHOU CpeJibl;

0CO3HaHUsI HeOOXOAMMOCTH MCITO/Ib30BAaHUS AOCTYDKEHU XUMUM [IJis1 pellieHUsT BOIIPOCOB
paLMOHAILHOT O TIPUPO/IOTIONb30BaHUS;

aKTUBHOT'O HeNpUATUS [eWCTBUM, TPUHOCSIIMX BpeJ, OKPY’Karollled MPUPOJHOM Cpefe,
yMeHUsI TIPOTHO3MPOBATh HeOJ/IaronpusiTHble SKOJIOTHUECKHe TIOCTeACTBHS TpeATIPUHUMAeMbIX
JIeCTBUM U MpeOoTBpalllaTh UX;

Ha/IMuMsi PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS, JKOJIOTUYECKON KY/IbTYPhI, OITbITa
JlesiITe/IbHOCTH  9KOJIOTUYEeCKOW — HarpaB/ieHHOCTH, YMeHHsi DPYKOBOJCTBOBaTbCSI MMHU B
M03HaBaTeIbHOM, KOMMYHHUKAaTUBHOM U COLMABLHOM TIPAaKTHKE, CIIOCOOHOCTH Y YMEHHsI aKTUBHO
TIPOTHUBOCTOSITH UE0J/IOTHH XeMohoOuw;

7) leHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH  MHPOBO33DEHUs, COOTBETCTBYIOIIIET0 COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U 00IL[eCTBEHHOM MTPAaKTHKY;



MOHMMaHUs CreluPUKU XUMUM KaK HayKW, OCO3HaHUs eé posd B (OPMHPOBAHUH
paLMOHA/TBHOTO HAYUHOTO MBIIIJIEHHS], CO3/JaHUH L[eJIOCTHOTO TIPe/iCTaB/ieHrs1 00 OKpy Karolem
MHpe KaK O eJWHCTBe TIPUPOZbI U 4YesioBeKa, B TO3HAHWW TMPHUPOJHBIX 3aKOHOMEPHOCTel U
peliieHUU TIPo6JIeM COXpaHeHUsI PUPOTHOTO PABHOBECHS;

yOeXXIEHHOCT B 0COOOM 3HAUMMOCTH XUMHH [I/I1 COBPDEMEHHOMW IMBU/IM3AlMU: B eé
r'YMaHHUCTHUYECKOW HaIlpaB/JIeHHOCTU U Ba)KHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepuanbHOMN
KYJ/IbTYPBI, PeIIeHUH T100a/TbHBIX TTPO0J/IeM YCTOMUHMBOTO PA3BUTHS Ue/IOBEUeCTBa — ChIPbEBOM,
JHEpPreTUUeCKOM, THIIIeBOM UM JKOJOTMUECKOW 0e30MacHOCTH, B Pa3BUTUH MEJUIIMHBI,
obecrieueHUH YCIOBUM YCITEIITHOTO TPy/la U SKOJOTrHUYeCKU KOMGMOPTHOM XKM3HU KaXKJOro ujieHa
ob1riecTBa;

eCTeCTBeHHO-HayUHOW TpaMOTHOCTU: TIOHMMAHUsI CYI[HOCTU METO/IOB TI03HaHU,
HCTIONIb3yeMbIX B €CTECTBEHHBIX HayKaX, CITIOCOOHOCTH MCIT0/Ib30BaTh T0J/ydyaeMble 3HAHUS IS
aHa/mM3a U OOBSCHEHUs SIBJIEHWM OKPY)KAlOIero Mupa M TPOMCXOJAIIUX B HEM W3MEHEeHWH,
yMeHusi iesiaTb 000CHOBaHHbIe 3aK/II0UeHHsI HA OCHOBe HayYHbIX ()aKTOB U UMEIOIIMXCS JaHHbIX
C LIeJBIO TTOJTYUeHHsI JOCTOBEPHBIX BLIBOIOB;

CTMIOCOOHOCTH CaMOCTOSITe/TBHO MCIO/Ib30BaTh XMMUUeCKHe 3HaHUS /IS pelleHus mpobsiem
B PeasibHbIX )KU3HEHHBIX CUTYaLUsIX;

WMHTepeca K M03HaHUIO U MCCTIe[J0BaTeIbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTA W CTHIOCOOHOCTH K HerpephiBHOMY 00pa30BaHMI0 M CamM0o00pa30BaHUIO, K
aKTUBHOMY TIOJIyUYeHWIO HOBBIX 3HAHMM TI0 XWMHUH B COOTBETCTBUM C >KU3HEHHBIMU
noTpeOHOCTMUY;

WHTepeca K OCOOeHHOCTSIM TpyJa B pa3/UuHbiX cdepax TmpodeccoHaTbHON
JIesITeTbHOCTH.

METANIPEAMETHBIE PE3YJ/IBTATHI

MeranpesmMeTHble pe3y/bTaThl OCBOEHUsI YyueOHOro mpegMera «XHMHs» Ha YPOBHe
cpezHero ob1ero o6pa3oBaHuUs BK/IIOYAOT:

3HauuMble i1 (DOPMHUPOBaHUS MHPOBO33pDEeHHsI O0YUYAIOIIUXCSA MEXAUCLUITMHAPHbBIE
(MexxTipeMeTHBIE) 00IIleHayUHbIe TTOHSTHS, OTPAKAOLIHe 11eJIOCTHOCTh HayYHOM KapTHHBI MHUpa
U crieliu(pyKy MeTO/I0B MT03HAHKSI, UCTIOb3YeMbIX B eCTeCTBEeHHbIX HayKax (MaTepusi, BellleCTBO,
SHeprus, siBleHHe, MPOLieCcC, CUCTeMa, HayuHbIM (aKT, MPUHLUI, THUNOTe3d, 3aKOHOMEePHOCTh,
3aKOH, Teopws, UCCIeZioBaHNe, Hab/ojeHre, n3MepeHre, SKCIIepUMEeHT U IpyTHe);

yHUBepCca/ibHble ~ yueOHble  gelicTBusi  (TI03HaBaTe/lbHble,  KOMMYHUKAaTHBHBIE,
perynsiTuBHble), obecrieurBatomiue ¢GopMupoBaHue (YHKIMOHA/JbHOM TPaMOTHOCTH U
COLa/IbHOM KOMITETeHIY 00 yJaroInxcs;

CMOCOOHOCTh  OOYYaroIMXCs  WMCIOJb30BaTh ~ OCBOEHHBbIE — MEXIUCLUTUTMHAPHbBIE,
MHPOBO33peHYeCKre 3HaHWs M YHUBepca/ibHble yuyeOHble JeliCTBUsS B I103HaBaTeIbHOU WU
COLIMa/IbHOY TIPAaKTHKe.

MeranpesmeTHble pe3ynbTaTbl OTPakalOT OBJaJieHHe YHUBepCaJbHbIMU yueOHBIMU
TN03HaBaTeIbHbIMU, KOMMYHHUKAaTUBHBIMU U PETY/IITUBHBIMU /1€HICTBUSIMH.

OB/afieHNe yHUBePCA/IbHBIMHU YU4e€0HBIMH MT03HABATE/IbHBIMH /IeHCTBUSIMH:

1) 6a30BbIe JTIOrHUECKHE AeHCTBUSA:

CaMoCTOSATe/IbHO (OPMY/IMPOBaTh Y aKTyalW3WpOBaTh TIPoO/ieMy, BCECTODOHHEe eé
paccMaTpuBaTh;

oripefiesisiTh 1€/ JesTelbHOCTH, 3a/laBasi rapaMeTpbl U KPUTEPHUH HX [JOCTKeHHs,
COOTHOCHUTD Pe3y/IbTaThl [|eSITe/TIbHOCTH C TIOCTaB/IeHHBIMH L{eJISIMHU;



WCTIONb30BaTh TPU OCBOEHWM 3HAHWM TIPUEMBI JIOTUUECKOTO MBIIUIEHUS] — BbIE/STh
XapaKTepHble TPU3HAKM TIOHATMM M yCTaHaB/IMBaTb WX B3aUMOCBf3b, HCII0/Ib30BaTh
COOTBETCTBYIOLIME TIOHATUS /1J1s1 00bsICHEHUsI OT/Ie/IbHBIX (PAKTOB U sSIBJIEHUIA;

BbIOMPATh OCHOBAHUS ¥ KDUTEPUH [j1sI K/laCCU(PUKALIUM BEIL[eCTB U XUMHUYEeCKUX PeaKIHii;

yCTaHaB/IMBaTh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MEXX/Y U3y4aeMbIMU SIBJIEHUSIMUY;

CTPOUTH JIOTMUECKHe pacCyxjeHus (MHAYKTUBHbIe, [eJyKTHBHbIe, TI0 aHaJOTHUH),
BBISIB/IAT 3aKOHOMEDHOCTH U MPOTHUBOPEUHNs] B PACCMAaTPUBAEMbIX SIBJIEHUSX, (hOPMY/IUPOBATh
BBIBO/IbI U 3aK/TFOUEHUSI;

MIPUMEHSITh B TIpOLiecce TMO3HaHUsI, UCTIOb3yeMble B XUMUU CUMBOJIMYeCKHe (3HAaKOBBIE)
Mo/1e/i, TIpeoOPa30BbIBaTh MO/Ie/IbHbIE TIPeZICTAB/IeHNs] — XMMUYeCKHUI 3HaK (CMIMBOJI) 3/IeMeHTa,
xUMudeckass ¢opmyna, ypaBHeHMe XUMHUUECKOM peakLUM — TIpU pelleHUd yueOHbIX
MO3HaBaTe/IbHbIX W TIPAKTUYeCKUX 3afiau, MPUMEHSTh Ha3BaHHbIE MO/ie/IbHbIe TIPeJCTaB/IeHUS
J71s1 BBISIB/IEHUST XapaKTePHBIX MPU3HAKOB U3y4yaeMbIX BellleCTB U XMMHUYEeCKUX peaKLyil.

2) 6a3oBbIe HCC/Ie/[0BaTeIbCKHE AeHCTBHA:

B/Ia/IeTh OCHOBaMHU MeTO/[OB HayYHOT'O TI03HAHUS BEIL[eCTB U XUMUYeCKUX PeaKIIHii;

¢bopmynvpoBaTh Lield W 3aJaud MCCe/JOBaHUS, MUCII0/Ib30BaTh IIOCTaB/eHHbIe WU
CaMOoCTOATe/ILHO ChOpMyTUPOBaHHbIE BOTIPOCHI B KaueCTBe WHCTPyMEHTA MO3HaHUS U OCHOBBI
It HOpPMUPOBaHUSI TUITOTE3bI T10 TIPOBEPKE MPaBU/IbHOCTH BbICKA3bIBAEMbIX CYXK/[€HUMH;

B/a/leTh HaBblKaMU CaMOCTOSITE/IbHOTO IJIAHUPOBAaHUSI W TIPOBe/leHUs] yYeHHYeCKUX
9KCTIepUMEHTOB, COBEPIIIEHCTBOBATh YMeHHsI HabJIFoaTh 3a XO/0M TIpoliecca, CaMOCTOSITe/IbHO
MPOTHO3UPOBAaTh €ro pe3y/nbTaT, (opMynrpoBaTh 0000IL[eHHWS U BBIBOABI OTHOCHTEHHO
JIOCTOBEpHOCTH pe3y/bTaTOB MCC/Ie[J0OBaHMUs, COCTAB/ISATE 0OOCHOBAaHHbBIN OTUET O TPO/ie/TaHHOU
pabore;

MpUOOpeTaTh OIBIT YYEeHWYeCKOW WCC/IeloBaTeIbCKOW W TIPOEKTHOW JIesATesIbHOCTH,
MIPOSIB/ISATh  CTIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEJTbHOMY TIOMCKY METOZOB pelleHus
MPAaKTUYeCKUX 3a/iay, TPUMEHEHHIO Pa3/IMYHbIX METO/IOB TI03HAHUS.

3) padoTa c uHdopmalueii:

OPUEHTHDOBaTbCs B pa3/IMUHbIX HMCTOUHWKAX MHQoOpMauuu (Hay4dHO-TIOMYJIsipHast
niTepatypa XMMHUYECKOTO COJep)KaHusl, CIpaBOuHble T0cobusi, pecypchl VHTepHeTa),
aHa/MM3MpoBaTh MHGOpPMALMIO pa3/WYHbIX BUAOB U (OpM Tipe/CTaB/ieHUs, KPUTHUUECKU
OLIEHUBATh €€ J0CTOBEPHOCTb U HETIPOTUBOPEUNBOCTH;

¢dbopMypoBaTh 3arpockl W TMPUMEHSTh pa3/IMuHble MeTOZAbl INPU TIOHMCKe W OoTbope
vHdopMal1, HeobX0JUMOM /7S BBITIOJTHEHUST YUeOHbIX 3a/jau Orpe/ie/IEHHOrO THUIIa;

npuobpeTaTh OMBIT UCIOJ/Ib30BaHUs WH(MOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH U
Pa3/IMYHbIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTEe/IbHO BbIOMpATh ONMTHMabHYIO (OpMY TipeZicTaBieHust UHGOpMaLuK (CXeMbl,
rpadvKy, [UarpamMMbl, TabJTULIBI, PUCYHKH U APYTHE);

WCII0/Ib30BaTh HAy4HBbIM $I3bIK B KauecTBe Cpe/ACTBAa TpyM paboTe C XUMHUECKOH
vH(opMalieli: TIpUMEHSTb MeJKIpeZMeTHble ((pu3ruecke UM MaTeMaTUueckKue) 3HakKu U
CUMBOJIBI, (hopMyJTbl, a0OpEBUATYPbI, HOMEHK/IATYPY;

WCT0/Ib30BaTh U Mpeobpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHEe CPe/ICTBA HArJIsiJHOCTH.

OB/1a/ileHHe YHUBEPCA/IbHBIMH KOMMYHHUKATUBHBIMH /IeiCTBUSIMU:

3a/laBaTh BOTIPOCHI 10 CYIIECTBY 00CY)KIaeMOM TeMbl B X0/l [1Uasiora /Wi JUCKYCCUH,
BbICKa3blBaTh H/ed, (GOpPMy/IMpOBaTh CBOU TpPeJJIOXKeHHsT OTHOCUTEeIbHO BBITIOJTHEHHs
TIpe/lJIoXKeHHOM 3a/lauy;



BBICTYTaTh C TMpe3eHTalell pe3y/abTaTOB MO3HABAaTe/JbHOW JesTe/IbHOCTH, MOTy4YeHHBIX
CaMOCTOSITE/IbBHO W/IA COBMECTHO CO CBEPCTHMKAMU TpY  BbINOJHEHUM XWUMHUUYECKOTO
JKCTIepUMeHTa, TpaKTHUeCcKoW paboThl 1O HCC/Ie[JlOBaHUIO CBOWCTB M3y4yaeMbIX BeIeCTB,
peasm3ali yueOHOTO TpoekTa M (OPMY/IMPOBaTh BLIBOJBI IO pe3y/lbTaTaM TPOBeEHHBIX
WCCJIeJOBaHUM TTyTEM COTJIACOBAHMS TO3ULIMH B X0/ie 00CY)K/IeH!UsI 1 0OMeHa MHEeHHUSIMH.

OB/1a/ileHHe YHUBEPCa/IbHBIMH Pery/JIATUBHBIMH /[efiCTBUSIMH:

CaMOCTOSITe/IbHO TIJIAHUPOBaTh M OCYILECTB/SITE CBOIO TO3HABaTe/bHYIO JesiTe/IbHOCTD,
oripeZiesisisi eé 1e/ld M 3aJjaud, KOHTPOJIMPOBATh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTUPOBaThb
Tripe/ijlaraeMbIii airOpUTM JIeMCTBUM TIPY BBITIOJTHEHWU Y4eOHBIX W MCCre/j0BaTebCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITIOCOO WX pPeIIeHus] C YUETOM MOTyUYeHUs] HOBBIX 3HAHHUH O
BelllecTBax U XUMUUECKUX peakLusX;

OCYILIeCTBJISITb CAMOKOHTPOJIb CBOeW [JiesiTe/IbHOCTU Ha OCHOBe CaMoOaHaiu3a |
CaMOOL|eHKH.

INPEJMETHBIE PE3YJ/IbTATDI
10 K/IACC

[IpeameTHBbIE pe3ynbTaThl 0CBOeHUs Kypca «OpraHudeckasi XUMUsi» OTpaXkatoT:

c(hOpMUPOBAHHOCTb TIpeZICTaBAeHUHA O XUMHUYECKOW COCTaB/sOlel eCcTeCTBeHHO-
HayyHOW KapTWUHBI MMpa, pPOJIM XUMHUU B TI03HAHUM SIBJIEHUN MPUPOAbI, B (POPMUPOBAHUHU
MBILUIEHUS] U KY/IbTYpPhl JINYHOCTH, €€ (YHKI[MOHATbHOM TPaMOTHOCTH, HeoOXoaumou st
pellieHusT TIPAaKTUYeCKWX 3a/[@ad W JKOJIOTUYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/J0pPOBBIO Y TIPUPO/IHOU Cpejie;

B/aleHe CHUCTeMOM XHWMHUYeCKMX 3HaHWM, KOTopas BK/HOYaeT: OCHOBOIIOJIAraroliye
MOHATHUS (XMMUUYECKHUH 3JIEMEHT, aTOM, 3JIEKTPOHHast 000/10UKa aToMa, MOJIEKY/la, BaJIeHTHOCTb,
3/7IeKTPOOTPULIATE/IbHOCTb, XUMHYecKass CBsi3b, CTPYKTypHasi ¢opMmyna (pa3BépHyTasi U
COKpallléHHasl), MOJIb, MOJIIpPHAsi Macca, MOJIAPHBIA 00BEM, YIJIepOJHBIA  CKeJleT,
(dbyHKIMOHANbHas TPYMIa, paZiuKkasa, W30MepHs, W30Mephbl, TOMOJOTUUECKUN psifi, TOMOJIOTH,
yI71eBOJIOPO/bl, KUCJIOPO/, M a30TCOoJeprKalliie CoeJUHEHUsl, MOHOMED, MOIUMep, CTPYKTYpHOe
3BeHO, BLICOKOMOJIEKY/ISIpHbIe COeIUHEHNs1); TEOPHU U 3aKOHBI (TeOpHsi CTPOEHUsT OpraHuueCKUX
BemjectB A. M. byTiepoBa, 3aKOH COXpaHeHHsI MacChl BeIleCTB); 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHWM; MUPOBO33peHUeCKUe 3HaHWs, Jie)kalllie B OCHOBE TMOHUMaHUs
MPUUMHHOCTUA U CUCTEMHOCTH XMMUUECKUX SIBJIeHUH, (DaKTo/ornyeckue CBeJieHUs1 O CBOMCTBAX,
CoCTaBe, MoJydeHHH U 6€301MacCHOM HCTIO/Ib30BaHUM Ba)KHEMIIIMX OpraHuueCKHX BelecTB B ObITY
Y TIPaKTUUEeCKOH /leTe/TbHOCTH YeslOBeKa;

c(hOpMHPOBAHHOCTL YMEHUM BbISIB/ISATh XapaKTepHble MPHU3HAKKU MOHSATHM, YCTaHABIMBATh
MX B3aUMOCBSI3b, MCII0/Ib30BaTh COOTBETCTBYIOLME TIOHATHS IIPU OMMCAaHUU COCTaBa, CTPOEHUS U
TMpeBpallleHr OpraHu4ecKux CoeJMHeHWM;

c(hOpMHUPOBAHHOCTh YMEHUM MCTIO/b30BaTh XUMHUUECKYI0 CUMBOJIMKY [JisI COCTaBJ/IeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BépHYTOM, COKpALEHHOW) OPMYJ/ OPraHUUeCKHUX BeleCTB
Y YpaBHEHWM XMMHWUECKUX PeakLdi, U3roTaB/iuBaTh MOZEIU MOJIEKYJl OPraHUUeCKUX BeLeCTB
JLIS1 WJUTFOCTPALIMU UX XUMUYeCKOTO Y TIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHU yCTaHABIMBATh MPUHA//IEXHOCTb U3yYeHHbIX OpraHNuueCcKUX
Bel]eCTB II0 WX COCTaBy W CTPOEHHIO K OMNpeJieIéHHOMY KJacCy/Tpymme CoefUHeHUN
(yrneBomopopl, KUCJIOPOZ, M  a30TCOJep’Kalllie COeJVHEHHs], BbICOKOMOJIEKY/ISIDHbIE



coeJlHeHUs1), JlaBaTb UM Ha3BaHUs MO0 cucTemaTuueckoii HoMmeHkaType (IUPAC), a Takke
MIPUBO/IUTh TPUBUA/bHbIE Ha3BaHUs OT/E/IbHBIX OPraHUYeCcKUX BelLecTB (STH/IeH, NPOMNWJIEH,
aleTU/IeH, STWIEHIVIUKO/b, TJIMLEpPUH, (eHos, ¢opManbjerus, aleTanbJerusl, MypaBbUHas
KUCJIOTa, YKCYCHasi KUC/IOTa, OJIeMHOBAsi KUC/I0Ta, CTeapUHOBasi KMCJ/IOTa, TJIt0KO03a, (GPYKTO3a,
KpaxMari, 1|eJi/1t0/103a, [VIML1H);

chOpMHPOBAHHOCTb YMEHUSI OTpe/ieNsiTh BU/bl XUMUUECKOW CBSI3M B OpPraHUYeCcKUx
coelHeHUsX (OlMHAPHbIE U KPATHBIE);

c(hOpMHPOBAHHOCTb YMEHHsSI TIPUMEHSITh TI0JIOXKeHHsI TeOPUM CTPOEHUs] OpraHWYeCcKUxX
BerlectB A. M. BytsiepoBa fijii 00bsiCHEHHsI 3aBUCUMOCTH CBOMCTB BeIL|eCTB OT UX COCTaBa U
CTPOEHUsI; 3aKOH COXPaHeHHs1 MacCChl BellleCTs;

chOpMHPOBAHHOCTL YMEHHI XapaKTepu30oBaTb COCTaB, CTpOeHHWe, (u3nueckue WU
XUMHUUeCKUe CBOMCTBA TUMUYHBIX TMpe/iCTaBUTe/el pa3TMUHbIX KIaCCOB OpraHM4yeCcKUX BelleCTB
(MeTaH, 3TaH, 3TWIeH, TPOMWIEH, alleTuiaeH, OyrtagueH-1,3, MmetunOytaauweH-1,3, OGeH3on,
METaHOJI, 3TaHOJI, STU/IEHIJIUKO/b, TJIMLEPHH, (eHOJ, aleTalbJeru/, MypaBbuHas U YKCyCcHas
KUCJIOTBI, TJIFOKO3a, Kpaxmas, LeJil/io3a, aMUHOYKCyCHasi KHUCJIOTa), W/UTFOCTPUPOBATh
reHeTUUeCKyH0 CBSI3b MeXy HUMH ypPaBHEHHSIMU COOTBETCTBYHOIIMX XMMHUECKHX peakiuil
WCI10/Ib30BaHHEM CTPYKTYPHBIX (POPMYJ;

c(hOpMHUPOBAaHHOCTb YMEHUSl XapaKTepu3oBaTb WCTOUHWMKU YII€BOJOPOAHOIO ChIPbS
(HedTh, TIPUPOAHBIA Ta3, Yrojb), CHOCOOBI WX TepepabOTKM M TMPAKTUYeCKoe TMpHUMeHeHHe
PO YKTOB TIepepaboTKY;

c(hOpMHPOBAHHOCTb yMEHWM TMPOBOJAWUTH BBIYMC/IEHUS [0 XUMHUECKHM YypaBHEHHUSIM
(mMaccel, 00BEMa, KOJMUECTBA MCXOAHOTO BelecTBa WM TPOJYKTa peakLWd 10 W3BeCTHBIM
Macce, 00bEMY, KOJIMUECTBY O/IHOTO M3 MCXO/HBIX BEILeCTB UM MPOAYKTOB PeaKIin);

c(OpPMHPOBAHHOCTh YMEHHUH BIaJieTh CUCTeMOM 3HaHUK 00 OCHOBHBIX MeTO/[aX HayYHOTO
MO3HAHHWS, MCIMO/b3yeMbIX B XWUMWU TIpU M3yYeHUH BeIIeCTB M XUMHUECKUX sIBJIeHUN
(HabmoseHre, U3MepeHHe, SKCTIEPUMEHT, MOZe/UPOBaHKe), HUCI0/Ib30BaTh CHUCTEMHbBIE
XUMHYeCKUe 3HaHUs [/1s1 IPUHATHUS pellleHui B KOHKPeTHBIX KU3HEeHHbIX CUTYaLUsIX, CBSI3aHHbIX
C BellleCTBAMU 1 UX NIPUMEHEHNEM;

chOpMHPOBAHHOCTb YMeHHUH COO/F0/IaTh TIpaBU/a TI0b30BaHUSI XUMUYECKOW TIOCYAON U
nabopaTopHbIM 000pYyZOBaHKEM, a TAaK)Ke TIpaBH/Ia 0OpalljeHus] C BelljeCTBaMU B COOTBETCTBUH C
WHCTPYKLIMSIMU 10 BBITIOJTHEHUIO Ta00paTOPHBIX XUMUUECKUX OTIBITOB;

c(OpMHPOBAHHOCTL YMEHWW IUIaHUPOBaTb W BBINOAHATh XUMHUYECKUW SKCIIePUMEHT
(TpeBpailieHys] OpraHUYeCcKUX BellleCcTB TP HarpeBaHWM, TMOJydeHHe 3TUeHa U U3ydyeHHe ero
CBOWCTB, KauyeCTBEHHbIE peakIMd OpraHWYeCKWX BeIIeCcTB, JeHaTypauusi 0enkoB mpu
HarpeBaHWH, IBeTHbIE PeaKLyu OelKOB) B COOTBETCTBUM C TMPaBWIaMHM TeXHUKH 0e30T1acHOCTH
rpu obpallleHHuH C BellleCTBaMHM M 71abopaTOpHbIM 000pyZ0BaHUEeM, TIPeJCTaB/sATh Pe3y/IbTaThl
XUMHUUECKOT0 SKCreprMeHTa B (opMe 3anuCu ypaBHEHWH COOTBETCTBYIOLIMX peakluil u
(hopMynMpoBaTh BEIBO/IbI HA OCHOBE 3TUX Pe3y/IbTaToB;

c(hOpMUPOBAHHOCTb YMEHUM KPUTHMUECKH aHaIu3UpOBaTh XWMUUECKYIH HH(OpMalUio,
T0JyuaeMyto U3 pa3HbIX NCTOUHUKOB (Cpe/iCTBa MacCoBOM UH(opmaluu, IHTepHeT U Apyrux);

Cc(OPMUPOBAHHOCTh YMEHWH COOJIIOAATh TIpaBWia JKOJOTHYECKH 1[e/1eco00pa3Horo
roBeJieHUs] B OBITYy W TPYZOBOM [1eSTeJIbHOCTH B LIeSIX COXPaHEHWs] CBOETrO 3/I0POBbSl U
OKpY’Katollleld MPUPO/IHOM Cpefibl, OCO3HaBaTh OMACHOCTb BO3/€HCTBUS Ha >KUBbIe OPraHU3Mbl
oripe/le/IEHHBIX OpraHWMYeCKWX BelecTB, TMOHMMasi CMbIca mokasaTtenss [1JK, mosicHAT Ha
rpUMepax Croco0bl YMeHBIIIeHUsT ¥ TPeIOTBPAIlleHHs] WX BPeJHOTO BO3/IeHCTBUS HAa OpPraHH3M
YyeJI0BeKa;



[ 00y4aroMxcsi ¢ OrpaHUYeHHBIMM BO3MOKHOCTSIMH 3/]0POBBbSI: yMeHUE TPUMEHSTh
3HaHUS1 00 OCHOBHBIX JJOCTYITHBIX METOZAX IMO3HAHUS BEIIeCTB U XUMUUYECKUX SIBJIEHUM;

JJs cnenmblX U 1aboBUAAIIMX O00yYaroLMXcs: yMeHHe HCIO/b30BaTh pesbedHo-
TOUEUHYI0 CUCTeMy 0003HaueHuit JI. Bpaiins asis 3anucy XuMudeckux (Gopmyil.

11 K/TIACC

[lpeqMeTHbIe pe3ynbTaThl OCBOeHUsT Kypca «OOljas ¥ HeopraHWuecKas XUMUs»
OTpa)karoT:

cOpMHPOBAHHOCTb TPe/CTaBAeHUN: O XUMHYEeCKOH COCTaB/SIOLeN ecTeCTBEHHO-
HayyHOW KapTMHbI MHpa, pPOJM XUMMHUM B IO3HAHUM SBJIEHUW NPUPOJbI, B (POPMHUPOBaHWHU
MBIIIJIEHHS] U KYJIbTYPbl JIMUHOCTH, €& (YHKI[MOHA/IBHOM TPaMOTHOCTH, He0O0XOJUMOM st
pellleHUs] TIPAaKTHUECKMX 3aZiad U HKOJOTWYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3[,0POBBIO Y [IPUPO/IHOU Cpejie;

B/afleHMe CHUCTeMOM XHMMHYEeCKUX 3HaHWM, KOTOpas BKJIIOUAeT: OCHOBOIIOJAraroljue
TIOHSITUSL (XMMUYECKUH 3/IeMeHT, aTOM, U30ToTl, S-, P-, d- 3/IeKTPOHHBIE OpOUTA/N aTOMOB, HOH,
MOJIeKy/a, MOJIb, MOJSPHbIM O00BEM, Ba/leHTHOCTb, 3J/IEKTPOOTPULIATEILHOCTb, CTeleHb
OKHUCJIeHMsl, XHUMUYecKass CBf3b (KOBa/leHTHasi, WOHHas, MeTa/ulnyeckas, BOJOpO/Has),
KpUCTa//IMYeCcKasl  pelléTka, TWUIMbl XWUMWUYECKWX  peaklLyd, pacTBOp, 3JIEKTPOJIUTEHI,
HEe3JIeKTPOJIUTBI, 3/IeKTPOIUTAYeCKasl NUCCOLMALUsl, OKUC/IUTe/Ib, BOCCTAHOBUTE/b, CKOPOCTb
XUMHUUECKOM  peakLMM, XUMHYeCKOe paBHOBeCHe); TeOpMM U 3aKOHbl  (Teopus
3/7IeKTPOJIMTUYECKON [UCCOoLMalvy, mnepuoAudeckuii 3akoH [I. W. MeHzeneeBa, 3aKOH
COXpaHeHHsI MacChl BelljeCTB, 3aKOH COXPaHeHHs U INpeBpallleHHst SHepPruy INpU XUMHAYeCKUX
peakiusix), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHA $3bIK XWUMWH, MHPOBO33DEeHUECKUe 3HaHUS,
Je)alje B OCHOBe TIOHMMaHHSl TPUYMHHOCTH M CHUCTEMHOCTU XHMMHUYECKUX SIBJIEHUM,
¢axTONMOrNUeCKre CBeJleHUs] O CBOMCTBAaX, COCTaBe, MOydeHUH U Oe30MacHOM HCII0/Ib30BaHUM
Ba)KHEMIIINX HeOPTaHMUEeCKUX BeIeCTB B OBITY U MPAKTUYECKOU JesTeTbHOCTHA YeI0BeKa;

c(hOPpMHPOBAHHOCTb YMEHUH BBISB/IATh XapaKTepHble NPU3HAKU NOHSATHM, yCTaHaB/IUBaTh
VX B3aMMOCB$I3b, UCIO/Ib30BaThb COOTBETCTBYIOLME ITOHATHS IIPU ONKWCAHWM HeOpraHW4eCKUX
BeLL|eCTB U UX MpeBpallleHn ;

c(hOPMHPOBAHHOCTb YMEHUM HCII0/Ib30BaTh XUMHUUECKYIO CUMBOJIMKY [JIs1 COCTaB/IeHUS
¢opmMyn BellecTB M ypaBHEHUHM XHMMHUUECKHUX peaklUid, CHCTeMaTHUeCKyl0 HOMEHK/IaTypy
(IUPAC) u TpuvBUanbHble Ha3BaHWS OT/eNbHbIX HEOPraHWYeCKUX BellecTB (yrapHbld ras,
YIJIeKUC/IbIA ra3, aMMHUakK, raiiéHas M3BeCTb, HeralléHasi WM3BeCTb, NUThbeBas COJa, MUPUT U
Apyrue);

Cc(hOpMHUPOBAHHOCTb YMEHUU OMpe/ie/IsiTh Ba/IEHTHOCTb U CTelleHb OKUC/IeHNsI XMMUYeCKUX
5/1eMEHTOB B COeIMHEHUSIX Pa3/IMYHOr0 COCTaBa, BUJ, XMMUUECKOW CBsI3W (KOBaJleHTHasi, HIOHHas,
MeTajyinyeckasi, BOZOPOAHas) B COeJVHEHUSX, TUIl KPUCTa/UIMYECKOU PeIIETKM KOHKPETHOIO
BelllecTBa (aTOMHasi, MOJeKy/spHas, WOHHas, MeTas/uliyeckasl), XapakTep CpeJbl B BOJHBIX
pacTBOpax HeOpraHMYeCKUx CoeZJUHeHNH;

c(OpMHPOBAHHOCTb YMEHUM yCTaHaBIWBaTh IMPUHA/J/IEXHOCTb HEOPraHUUECKHX BellleCTB
I10 UX COCTaBYy K ONpe/e/IéHHOMY K/1acCy/TpyIiiie coejJuHeHN! (TIpOCThIe BellecTBa — MeTa/ulbl U
HeMeTaJ/lUlbl, OKCHU/Ibl, OCHOBAHHS, KUCJIOThI, aM(OTepHbIe THPOKCU/IbI, COJIN);

c(OpMHPOBAaHHOCTb YMEHMM pacKpblBaTb CMBICA Iepuojuyeckoro 3akoHa [I. M.
MeHzieneeBa U /IeMOHCTPUPOBaTb €0  CHCTEMATHU3WDYIOLIYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYH0 (PYHKLIWY;



c(hOpMHPOBAaHHOCTL ~YMEHUM XapaKTepu3oBaTh 3JeKTPOHHOe CTpOeHWe aTOMOB
XUMHUYECKUX 371eMeHTOB 1—4 nepuozoB [lepuogrueckor cuCcTeMbl XUMUUECKUX 3/ieMeHToB /1. U.
MeHjeneeBa, WCIIO/b3ys TOHATUSL «S-, P-, d-37IeKTPOHHbIe OpOUTANM», «IHEpreTuyecKue
YPOBHU», OOBSICHSATH 3aKOHOMEDHOCTH HW3MEHEHHs] CBONCTB XUMHUECKHUX 3eMEHTOB W UX
coe/IlMHEHUH 10 TlepuoZiaM U rpymnamM [leproznueckoii cucTeMbl XUMUUYECKUX dy1eMeHToB /1. U.
MeHpeneeBa;

chOpMHPOBAHHOCTL YMEHMM XapaKTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHUECKHEe
CBOMCTBAa HEOPraHUYEeCKHWX BeIeCTB pa3/MUHbIX K/IacCOB, TIOATBEPXKJaTh CYIl[eCTBOBaHUE
reHeTUUeCKOM CBSI3M MeX/y HeopraHMueCcKMMH BellleCTBaMd C TIOMOLIbIO ypaBHEHUM
COOTBETCTBYIOLLIUX XUMUUECKUX peakinii;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCU(PUIMPOBATh XUMHUUECKUe DPeaKI[UM I0 pa3/MudHbIM
rnpusHakaMm (YMCIy W COCTaBy pearvpyroluX BeLecTB, TeIJIOBOMY 3S(QeKTy peakiluu,
M3MEHEHHIO CTeTieHel OKUC/IeHUsT 3JIEMEHTOB, 00PaTUMOCTH peaKI[|uH, yJaCTHIO KaTalnu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUI COCTaB/ISATh YPABHEHUS PeakLi pa3/IMYHbIX TUIOB, OJHbIE
Y COKpaIléHHbIe YPaBHEHUsI PeakMii MOHHOTO OOMeHa, YUUThIBAsi YCJIOBHSI, TPU KOTOPBIX 3TH
peaki[uu UAYT [0 KOHIIa;

c(OpMHPOBAaHHOCTb YMEHUM TNPOBOJAWUTH peakLuH, IOATBEepKAalolle KaueCTBeHHbIN
COCTaB pa3/MyHbIX HEOPraHWYeCcKHWX BeIecTB, pacro3HaBaThb OMNbITHbIM MYyTEM HOHBI,
MPUCYTCTBYIOL[ME B BOAHBIX PaCTBOpaxX HeOPraHUUeCKUX BeIlleCTB;

c(hOpMHPOBAaHHOCTh YMEHMI pacKpbIBaTh CYIIHOCTb OKUC/IUTENIbHO-BOCCTAHOBUTEIbHBIX
peakLii ToCpeZICTBOM COCTaB/IeHHS 3/IEKTPOHHOTO OaaHca 3TUX peaKLHii;

c(hOpMHUPOBAHHOCTh YMEHHUM 00BSICHATH 3aBUCHMOCTb CKOPOCTH XMMHUECKOW peakiid OT
pa3nuuHbIX (DaKTOPOB; XapakTep CMeleHWs XMMHUYeCcKOr0 paBHOBECHSI B 3aBUCUMOCTH OT
BHellIHero Bo3zercTBus (npuHuun Jle [llaTenbe);

c(hOpMHUPOBAaHHOCTh YMEHUM XapaKTepU30BaTb XWMHUUYECKHE IIPOLIeCChI, JieKallue B
OCHOBe TIPOMBILLIZIEHHOTO TI0/yUeHrsl CePHOM KUC/IO0ThI, aMMUaKa, a Takke c()OpMUPOBaHHOCTb
npe/iCTaB/eHu 00 OOIMX HayUHBIX MPUHIMAINAX U IKOJIOTHUECKUX TpobieMax XMMHUUYeCKOTO
TPOM3BO/ICTBA;

c(hOpMHUPOBAaHHOCTb YMEHUM TPOBOJAUTHL BLIYUC/IEHUSI C UCIOAb30BaHUEM TIOHSATHUS
«MaccoBasi ZIofs BeleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWM Tra30B TPU XUMHUYECKHUX
peakIUsiX, MacChl BelllecTBa WM 00BEMa ra3oB M0 W3BECTHOMY KOJMUECTBY Bell[eCTBa, Macce
UM 00bEMY OJTHOTO W3 YUaCTBYIOIIUX B PEaKI[UW BeIIeCTB, TETUIOBOrO 3(deKTa peakliud Ha
OCHOBe 3aKOHOB COXPaHEHHSI MaCChl BeIIeCTB, TIPeBpallieHHs] U COXpaHeHUsI SHePriy;

c(hOpMHPOBAHHOCTb YMeHUH COO/I0AaTh TpaBU/ia TOb30BaHUSI XUMUYECKOW TOCYZON U
nabopaTopHbIM 000pyZOBaHKEM, a TaK)Ke TIpaBH/ia 0OpalljeHusl C BeljeCTBaMU B COOTBETCTBUH C
WHCTPYKLIMSIMU T10 BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMUUECKUX OTIbITOB;

c(hOpMHUPOBAaHHOCTh YMEHMWM I[JIaHUPOBaTh M BBIMOJHATE XUMWUUYECKUW 3SKCIIePUMEHT
(pasnoxkeHrWe TIepOKCHJA BOJOpPOJAa B TPUCYTCTBUM KaTa/lu3aTopa, Orpejie/ieHrHe Cpefbl
PacTBOPOB BeLeCTB C MOMOL[bI0 YHHBEpPCaAbHOIO0 MHAUKATOPA, BAUSIHUE pa3/TMUHbIX ()aKTOpOB
Ha CKOPOCTh XUMHUECKOW peaklid, peakIM HMOHHOTO OOMeHa, KaueCTBEHHbIe Deaklid Ha
cynbdaT-, KapOoHaT- U XJIOPUA-aHUOHbI, HA KaTHOH aMMOHWUS, pellleHHe 3KCTIepUMeHTa/IbHBIX
3aau 1o TemMaMm «MeTauibl» U «HemeTa/mibl») B COOTBETCTBHM C TIPaBUIaMM TeXHUKHU
Ge30macHOCTH TP 0OpaIleH|H C BellleCTBaMH U J1abopaTOpHBIM 000pYZI0BaHUEM, TIPE/ICTAB/ISATh
pe3y/bTaThl XUMUUECKOrO0 JKCIiepuMeHTa B ()opMe 3amiCH ypaBHEHUH COOTBETCTBYHOIIMX
peakiuii ¥ popMyIUpPOBaTh BLIBOZbI HA OCHOBE 3THUX Pe3y/bTaToB;



c(hOpMHPOBAaHHOCTb YMEHUI KPUTUUECKU aHa/lIW3UpOBaTh XUMHUUECKYH HWH(OpMaLuIio,
MoJlyyaeMyt0 W3 pasHbIX HCTOYHMKOB (Cpe/iCTBA MacCOBOM KOMMYHMKallUW, VIHTepHeT W
APYTHX);

chOpMHPOBAHHOCTL YMeHUM COOJIIOAATh TIpaBWIa SKOJIOTUYECKU 11e/1iecoo0pa3Horo
roBefieHUs1 B OBITY W TPYAOBOW [esiTeJIbHOCTH B LeJIIX COXPAHEHWs CBOEro 3/10pOBbsl M
OKpY>Katollleli TIPUPO/IHOM CpeJibl, OCO3HaBaTh OMACHOCTb BO3/[eHCTBUS Ha )KUBbIe OPraHU3MbI
oTipe/le/IEHHBIX BeIeCTB, MOHUMAasi CMBICT moka3artens [1K, mosicHITh Ha TIpUMepax CrocoObI
yYMeHbIIIeHUs U NpeJJOTBpalL{eHUs] UX BPeJHOT0 BO3/|eHCTBUSI HAa OPraHKW3M Ue/lOBeKa;

J1sT 00yJaroluxcsi C OrpaHUUeHHBIMH BO3MOKHOCTSIMHM 3/]OPOBbsI: YMeHHe TIPUMEHSITb
3HaHUS 00 OCHOBHBIX ZOCTYITHBIX METOZIAX TI03HAHUS BEIeCTB U XUMUUECKUX SIBJIEHHIA;

I/ CllenbIX U C/1ab0BUAAIMX 00y4arolMXCs: YMeHHWe WCI0b30BaTh pesibeHo-
TOUeUHYI0 cucTeMy obo3Hauenuit J1. Bpaiiis AJis 3anvcu XUMHUYeCKUX GopMyI.



TEMATHNYECKOE IVNTAHUPOBAHUWE

10 KJIACC
KonnuecTBo yacos JJ/IeKTPOHHBbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/n NporpamMMsbI Bcero Konrponbuere  Ilpakruueckue oOpa3oBare/IbHbIE
padoThI padoThI pecypeor
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XMMUH
[TpeameT opraHuueckou xumuu. Teopust
1.1 CTPOEHUs OpraHuYeCcKrx CcoeJuHeHU! A. 3
M. Bytneposa
Ntoro no pa3speny 3
Pa3pen 2. YrieBoaopo/bl
2.1 [IpepenbHbIe yryieBOAOPOAbI — aIKaHbI 2
29 HernpenenbHble yrineBof0pOAbI: alKeHbl, 6 1
asKa/ieHbl, aJIKUHbI
2.3 ApomaTtuueckue yrieBogopO/bl 2
54 [TpupoHbIEe NICTOYHUKHU YTJIEBOAOPOAOB U 3 1
ux repepaboTka
Nroro no pazgeny 13
Pa3pen 3. Kucsiopoacoaepikaijue oprannyeckue coeJUHeHUs
3.1 CnupTbl. PeHon 3
3.9 Anbnerngpl. KapOOHOBBIE KUC/IOTHI. 7 1
CnoyxHbie 3¢upbI
3.3 YrneBojbl 3 2
Nroro no pa3peny 13




Pa3pen 4. A3orcoaepikainjye opraHnyecKue coeJUHeHHs!

4.1 AMHHBL. AMUHOKUC/IOTEL. besku 3
Wtoro no pazgeny 3
Paspen 5. BbICOKOMOJ/IEKY/IIpHBIe COe/JUHEeHUs

5.1 ITnactmaccel. Kayuyku. BonokHa 2
Nroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KVIACC

KommuecTBo yacos JJIeKTPOHHbIE
HaunmeHoBaHuUe pa3/ie/ioB U TeM (uudposBbie)
Ne n/n KonTposbHble | IIpakTH4Yeckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbBI XUMUH
Crtpoenne aToMOB. [leproyueckuii 3aKOH
1.1 u [leprogrueckasi cucteMa XMMHUYECKUX 3
anementoB /1. 1. MeHpeneeBa
1o Crpoenue BerriectBa. MHOroob6pasue 4
' BEILIeCTB
1.3 XUMUYEeCKUe peakiuu 6 1 1
Nroro no pa3geny 13
Pazpgen 2. Heoprannueckasi XuMus
2.1 Mertanbl 1
2.2 Hewmetanbl 1 1
93 CBs13b HEOPraHMYECKHX U OPraHrueCKuX 9
' BeILeCTB
Nroro no pa3peny 17
Pazgen 3. XuMus v )KU3Hb
3.1 XWUMUS U JKU3Hb 4
Wroro mno paspeny 4
OBIIEE KOJINMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IIOYPOYHOE IVNTAHUPOBAHUWE

10 K/TIACC
KonnyecrBo yacoB JJ/IeKTPOHHBIE
Ne arTa u(pposbie
n/n Tema ypoxa Bcero Kontpoenpre | Ipakruyeckue fll3y‘-IEHI/IH :)lﬁlil;OBaTeanme
padoThI padboThI pecypeor
1 ITpesMeT opraHMYecKOu XUMUH, eé 1
BO3HHMKHOBEHUeE, pa3BUTHe U 3HaUeHUe
Teopus cTpoeHUs1 OpraHuyecKux
2 coequHeHui A. M. bytnepoga, eé 1
OCHOBHBIE TT0JIOKEeHHUS
ITpencraBneHye o KaaccuprkaLuu
3 opraHvueckux selects. HomeHkiaTypa 1
(cucTtemaTtryeckasi) U TPUBUAJIbHBIE
Ha3BaHUs OPraHUYeCKUX BellleCTB
4 AJKaHBI: COCTaB U CTpOeHUe, 1
TOMOJIOTUUeCKUM psifl
c MeTaH U 3TaH — MpOCTeHIINe 1
Tpe/iCTaBUTe/IN a/IKaHOB
6 AJKeHBbI: COCTaB U CTPOEHUEe, CBOMCTBA 1
7 OTH/eH U NIpONuieH — MPOCTenIINe 1
Tipe/iCTaBUTe U aJIKeHOB
3 [MpakTueckas pabota Ne 1. «[TonyueHue 1 1
3TW/IeHA U U3y4YeHHe ero CBOMCTB»
Ankaauensl. bytaguen-1,3 u
9 MeTunOytaguen-1,3. I[oayueHue 1
CHHTeTHUYEeCKOI'o KayuyKa U pe3uHbl




AJIKMHBI: COCTaB U 0COOEHHOCTH CTpO€HUH,

10 TOMOJIOTUYeCKUM psif]. ALleTUIeH —
MPOCTEUIINN MpeJCTaBUTE/b aTKWHOB

1 BeluncieHus o ypaBHEHUIO XMMUUYECKOU
peakuuu

12 ApeHnsbl: 6eH3071 U TO/Tyos1. TOKCUYHOCTB
apeHoB

13 ["'eneTHyeckas CBSI3b yI/IeBOJOPO/OB,
TIpUHAJ/Ie)KaluX K pa3/IMuHbIM KjlaccaM
[IpypoiHbIe NCTOUHUKHU YT/1€BOLOPO/OB:

14 TIPUPO/HBIN ra3 U MOonyTHbIe He(TsHbIe
rasbl, He()Tb ¥ MIPO/IYKTHI €€ repepaboTKu
[TpupoHbIe UCTOUHUKHU YI/IeBOLOPOZOB:

15 MIPUPO/IHBIN ra3 v MOMYyTHbIE HePTIHbIE
rasbl, He)Tb ¥ TIPO/IYKTHI e€ TiepepaboTKu

16 KonrposneHast pabora 1o pasgeny
«YTeBOJOpOAbI»

17 [IpesenbHbIe OJHOATOMHbBIE CITUPTHI:
MeTaHOJI U 3TaHoJI. BoopoiHas cBs3b

18 MHoroaTtomHble CIIUPTHI: STUIEHIVIUKO/Ib U
IJIALePUH

19 @deHOM: CTPOEHME MOJIEKYIbI, (pU3HUecKUe
Y XMMHYeCcKre CBOWCTBa, IPUMeHeH e

20 Anbperngpl: popmanbaerus u
aterasnbaerus. AneTos

71 O/JHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBbIE
KHCJIOThI: MypaBbUHAas U YKCyCHast

22 I[MpakTrueckast pabota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOThI»

23

CTeapI/IHOBaH H O0J/IeMHOBAaA KHCJ/I0ThI, KaK
npeaCcTaBUTE/IN BBICIIUX Kap6OHOBbIX
KHCJIOT

24

Mb11a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIOLLlee [1eliCTBUe

25

CnoyxHbie 3¢UpbI KaK MPOX3BOJHbIE
KapOOHOBBIX KUCJIOT. ['UAPOITN3 CIIOKHBIX

3¢upoB

26

JKupsl: rufiposivs, p¥MeHeHue,
Ouosornyeckast poJib JKUPOB

27

28

YrneBogpl: cOCTaB, KaacCUprKaLusl.
BaykHeli11Me npeicTaBUTeN: TJIFOKO3a,
¢pykTo3a, caxapo3a

Kpaxman u 11e/u10/103a Kak pUpoJHbie
TIOJTUMEPBI

29

KountposnbHas pabora 1o pasgeny
«Kucnopopcozepskaiiye opraHuueckue
coeuHeHUs»/ Becepoccuiickast
MpoBepoyYHasi paboTta

30

OO6111ast XxapaKTepUCTHKA a30TCOAepKaInx
OpraHuYecKUx coeuHeHUH /
Bcepoccwuiickas mpoBepouHast pabora

31

AMMHBI: MeTU/IAMUH U aHUIVH

32

AMUHOKUCIOTHI KaK aM(oTepHbIe
OpraHuuecKue CoeIMHeHUs], UX
Ouosiornyeckoe 3HaueHue. [lenTuabL.
benku Kak npupo/iHbIe




BBICOKOMOJIEKY/IAPpHBIE COeAHEHWA

OCHOBHBI€ TIOHSITUSI XUMUH

33 BbICOKOMOJIEKY/ISIDHBIX COeIMHeHUMH L
OcCHOBHbIe MeTO/Ibl CUHTE3a
34 BbICOKOMOJIEKY/ISIDHBIX COeIUHEHUI. 1
[Tnactmaccel, Kay4yKy, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KonuecTBo yacoB

Bcero

KoHTpo/ibHBIE
paboThI

IIpakTHYeckue
pPadoThI

Jara
HU3yYeHUs

JJIeKTPOHHBIE

nudposbIe
oOpa3oBaTe/IbHbIE

pecypchbl

XYWMUUeCKUM 3/1eMeHT. ATOM. D/1eKTPOHHast
KOH(Uryparusi aToMoB

[Tepuoanueckuii 3akoH U [lepruoanueckast
CUCTeMa XMMHUYeCKUX 3y1eMeHToB /1. 1.
MeHnpeneeBa, UX CBsI3b C COBDEMEHHOMN
Teopuer CTPOeHHs aTOMOB

3aKOHOMEePHOCTH U3MeHeHHsI CBOWCTB
XUMHYeCKUX 3/1IeMeHTOB U UX COeZIMHEeHUH I10
rpyIaM v repuozam. 3HaueHue
[IepHUOIUUeCKOr0 3aKOHa U CUCTeMbI
XuMuueckux snemeHTos [I.11. MeHzeneesa B
pa3sBUTHU HAYKU

CrpoeHue BelllecTBa. XUMHUUeCKasi CBSI3b, eé
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIEHTHOH CBsi3u. Bosiopo/iHas CBs3b

BaneHTHOCTb. D/IeKTPOOTPULIATETLHOCTD.
Crenensb okuc/ieHus. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTpPOeHUs

[NoHsATHE O JUCTIEPCHBIX CHCTEMaX.
VicTuHHBIE U KOJITIOW/HbIE PACTBODSI.
MaccoBas [j071s1 Bell|eCTBa B pacTBOpe

Knaccudukaiys 1 HOMeHK/IaTypa




HeopraHn4YeCKHX COEAHHEHHﬁ. I'eHeTHueckas
CBsA3b HEOPIrdaHUYECKHUX BeleCTB, PA3/TMUHBIX
KJ/IaCCOB

Knaccudukaiys XuMruueckux peakijyii B
HeopraHuueCcKou ¥ OpraHu4YecKoi XUMUHU.
3aKOH COXpaHeHHs1 MacChl BelleCTB; 3aKOH
COXpaHeHUs U TIpeBpallieHUs] SHePruu npu
XUMUYECKUX PeaKIUsixX

CkopocTb peakiu. OOpaTMble peakivu.
X¥MUYecKoe paBHOBeCHe

10

[MTpakTueckast pabora Ne 1. «BnusiHue
pas3/IMyHbIX (AaKTOPOB Ha CKOPOCTh
XUMUUECKOU peakLiu»

11

DJIeKTPOTUTHYECKAs JUCCOLIHALyst. [ToHsTHE
0 BOZIopoAHOM TioKa3aresie (pH) pacTeopa.
Peakiuu noHHoro obmeHa. I'maposus
OpraHUYeCKUX U HeOPraHWUYeCKHX BeIeCTB

12

OKMCUTE/TbHO-BOCCTaHOBUTE bHbIE
peakruu. [ToHsTHe 06 3/1eKTposU3e
pacrijiaBoB ¥ pacTBOPOB COJIei

13

KonTtponrHast pabota o paszemny
«TeopeTrueckre OCHOBbI XUMUW»

14

Mertasibl, ux nonoxeHue B [lepuoanueckoi
cucTeMe XUMHUUeCKuX 3j1eMeHToB /1. U.
MeHzeneeBa 1 0COOEHHOCTH CTPOEHUsI
aTomoB. OO1me ¢pu3nueckre CBONCTBa
MeTaslyioB

15

CriiaBbl MeTaIoB. D/IeKTPOXUMUYECKUM Psif|




HaTpsUKeHHUH MeTasljioB

16

XHMHUUeCcKHe CBOMCTBA BaXKHEHIIINX
MeTaJl/IoB (HaTpUi, Kaiui, Ka/ibLMi, MarHui,
aJTFOMUHUN) U UX COeJUHEeHUN

17

XyMUUecKre CBOMCTBA XpoMa, MeJii U UX
coeIlMHEeHUM

18

XuMHUeCcKHe CBOMCTBA I[UHKA, >Kejie3a U UX
CcoeIHEeHUI

19

[TpakTueckasi pabora Ne 2. "PelieHue
9KCIePUMEHTAaJIbHBIX 3a/ay 110 TeMe
«Metamib»"

20

Hewmertannbl, ux nonokeHve B
[Teproanueckoli cUCTeMe XMMHUUeCKUX
snemenToB /1. 1. MeHzeneeBa u
0Cc00EHHOCTH CTPOEHUSI aTOMOB

21

dusnyeckue CBOMCTBA HEMETA/IIOB.
AJINOTpONUS HEMETaJIIOB (Ha TpuMepe
KUCJI0pO/ia, cepbl, hocdopa u yriaepoja)

22

XYMUUeCKHe CBOMCTBA raJioreHoB, Cephbl U UX
coeIMHEeHUM

23

XyMHUUecKue CBOMCTBa a30Ta, hocdopa u ux
coeIHEeHUM

24

XrMUUeCKue CBOMCTBA yriepoja, KpeMHUs U
HX COeIMHeHUN

25

[TprMeHeHre Ba)KHEMIIINX HEMETA/IOB M KX
coeIHEeHUI

26

O6o00111eHMe U CUCTEMAaTH3al[|sl 3HAHUH 110
Teme «HemeTasibl». BeIurc/IeH s 1o




YPaBHEHHUAM XUMHUUECKHX peaKL[Hﬁ u
TeEPMOXUMHNYECKHE pvaéTbI

[MTpakTueckas pabora Ne 3. «Pemierne

27 9KCTIepUMEHTAa/IbHBIX 3a/jau 110 Teme 1
"HemeTtasbl"»

)8 KontposbHast paboTa 1o TeMam «MeTasuibi» 1
u «Hemetanib»

79 Heoprannueckue u opraHuueckye KUc/a0Thl. 1
Heoprannueckue u opraHuueckyie 0CHOBaHUS
AwmpoTepHble HeopraHu4YecKue 1

30 opraHvueckue coeuHeHus. ['eHeTHueckas 1
CBSI3b HEOPraHWYeCKUX U OpPraHuYecKux
Bell[eCTB
Pojib xuMKM B 00ecrieueHUH SK0/I0rHUeCKOM,

31 SHEPreTUYeCKOU U MUILeBOl 6e30MacHOCTH, 1
Pa3BUTUU MeJULUHbI
IpencraBneHust 06 0OIIMX HAYUHBIX

32 TIPUHLIUIAX [IPOMBILLIEHHOT'O TT0/TyYeHUsI 1
Ba)KHEMILIMX BellleCTB

33 UYesioBeK B MUpe BellleCTB U MaTepuasioB 1

34 XuMUS 1 3J0POBbE YesioBeKa 1

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







ITPOBEPSIEMBIE TPEBOBAHNSA K PE3YJ/IbTATAM OCBOEHNA OCHOBHOM
OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

10 KVIACC

Kop
MpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npegMeTHbIE Pe3y/IbTaTbl 0CBOeHHs OCHOBHOM
oOpa3oBaTe/IbHOM NMPOrpaMMbl CpejHero o01ero odpa3oBaHust

1

TeopeTnyeckue OCHOBBI OPraHUYeCKOU XUMHUU

1.1

CdopMHUpOBaHHOCTh Tpe/CTaB/IeHU O XUMHUYEeCKOM COCTaBJIsIFOLLe
eCTeCTBeHHOHAYYHOW KapTWHbI MHpPA, pPOJIM XWMHUM B T[103HAHUU
SIBIEHUA TIpUPOZBI, B (OPMUPOBAHUM MBIIUIEHUS W KYJIbTYDPbI
JIMYHOCTH, €€ (YHKIUOHATBHOM T'DaMOTHOCTH, HeOOXOJUMOW st
pellleHWsT TIPaKTHUeCKUX 3alad M KOJIOTMUeCcKd 000CHOBAHHOTO

OTHOILIEHUS K CBOEMY 3/I10POBbIO U IIPUPOAHOM cpefie

1.2

Bnajenve cuctemMol XUMMUECKUMX 3HAaHUM, KOTOpas BKJ/IHOYaeT:
OCHOBOIIO/Iararouiye TIOHATHS (Monexyia, BaJIeHTHOCT,
3/1eKTPOOTPULIATE/IBHOCTb, CTeNeHb OKUC/IEeHHWs, XUMHYecKasi CBS3b,
MOJb, MOJSIDHas Macca, MOJISIDHBIA OOBEM, YIrIepOJHBINA CKeJler,
¢byHKUMOHanbHAsg ~ rpynma,  pajuKana,  WM30Mepusi,  M30Mephl,
TOMOJIOTUYECKUN psifi, TOMOJIOTH, YIJIeBOLOPOAbI, KHUC/IOPOL- U
a30TCo/ieprKalljie CoeflMHeHHs], OHONOTrMUecKr aKTHBHbIe BeIleCcTBa
(yrneBobl, >KUpbI, OeNKM), MOHOMEp, TMOJMMEp, CTPYKTYPHOE 3BEHO,
BbICOKOMOJIEKY/ISIDHbIE COE/IMHEHHs1); TeOpMUM U 3aKOHbI (Teopusd
XMMHYeCKOro CTPOeHMsl OpraHhyeckux BeljecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUN $3bIK XUMHHM, (PaKTOIOrMuecKue
CBeJleHMsT O CBOWCTBAaX, COCTaBe, TOAyueHMH U Oe3omacHOM
WCTO/b30BAHUM  BaKHEWIIMX HeOpraHWyeCKMX M OpraHWYeCcKHUx

BeleCTB B 6bITy n HpaKTHHECKOﬁ AedaTe/IbHOCTH Ue/ioBeKa

1.3

ChopMUpPOBaHHOCTL yMEHUW BbISIBJISITb XapaKTepHble TPU3HAKU
MOHSTUM,  yCTaHaBAMBaThb WX  B3aUMOCBSI3b,  UCII0/b30BATh
COOTBETCTBYIOLL[ME TIOHATHS TIPU OIMMCAHUM COCTaBa, CTPOEHUs U

MpeBpalleHn OpPraHu4eckKrux CoeJMHeHUH

1.4

c(hOpPMHPOBAHHOCTb YMEHHH WCIO/b30BaTh XUMHUYECKYH0 CHMBOJIUKY
JUIST  COCTaBJIEHWUSI MOJIEKY/ISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpall[éHHOW) (opMy/n OpraHuyeckKMx Bel[eCTB U ypaBHeHUM
XUMHUUECKUX Peaki[vi, U3roTaBIUBaTh MO/IeId MOJIEKY/T OPraHUYeCKUX
BeI[eCTB [JIsl WITIOCTPALMA UX XUMHUYECKOro W TTPOCTPAHCTBEHHOTO

CTpOeHUsI




1.5

CchopMUPOBaHHOCTh ~ YMEHHH  yCTaHaB/IWMBaTh  IPUHAJJIEKHOCTD
W3yueHHbIX OpPraHUYeCKUX BeIeCTB T0 WX COCTaBy U CTPOEHUI0 K
orpezieiEHHOMY Kijaccy (Tpymre) coefuHeHWM (yr/ieBOZOPO/bI,
KUCTIOPOZ, ¥ a30TCOZEepIKalllie COeVHEHUs], BBICOKOMOJIEKY/ISIPHbIE
coeiMHeHMWs), [JaBaTb KM Ha3BaHUSI TI0  CHUCTeMaTU4YeCKOu

HomeHkiatype (IUPAC)

1.5

CchopMupOBaHHOCTb yMeHUs OmpefiesisiTh BUbI XMMUUYECKOW CBSI3U B

OpraHWYeCKUX COoeIMHeHUsX (OJMHApHbIE U KPaTHbIE)

1.6

ChopMUpPOBaHHOCTL ~ YMEHUS TIPUMEHSATh: TIOJIO)KEHUs] Teopuur
CTPOEHHUs1 OpraHuueckux BemjecTB A.M. BytsiepoBa /151 0ObsCHEHUS
3aBUCMMOCTH CBOMCTB BeI|eCTB OT MX COCTaBa WM CTPOEHUS; 3aKOH

COXpPaHEHHS MACChI BELIECTB

YFJ'IEBO,E[OPO,ZU:I. KPICJIOPO,E[CO,Z[EP)K&H_[I/IE nu d30Tcogep Kalue

OpraHnydyeckure Coe JUHEHUW . BLICOKOMOJIEKy]'IHprIe coeJMHEeHHA

2.1

CchopMUPOBaHHOCTh YMEHWM TMPUBOJUTH TPUBHA/bHBIE HAa3BaHUS
OT/Ie/IbHBIX OPraHWYEeCKMX BeIecTB (3TH/IEH, TIPOMWJIEH, alleTHIIEH,
3TU/IEHT/IMKOJb, TJIMLEPUH, (eHos, (opMasberu, aleTaabJeru,
MypaBbMHAsl KHUC/JOTa, YKCYCHas KHCJIO0Ta, OJIEMHOBasi KHCJ/IOTa,
CTeapuHOBasi KHCJIOTa, TIJIFOKO3a, (PyKTO3a, Kpaxmas, LeJ/THIIo3a,

TJIULIVH)

2.2

CdopMHUpOBaHHOCTh yMEHMM XapaKTepu3oBaTb COCTaB, CTPOeHMUe,
busnMyeckie W XUMHUYECKWe CBOWCTBAa TUIMMUHBIX T[IpeJCTaBUTe/ei
Pa3/IMUHBIX K/IaCCOB OPraHWYEeCKWX BellecTB (MeTaH, 3TaH, 3TUJIEH,
TIpOTHJIeH, areTuseH, OyraaueH-1,3, metunOytaguwen-1,3, 6GeH3ou,
METaHOJI, 3TaHOJI, YTU/IEHIJIUKO/b, TJIUepuH, (GeHos, aleTaabIeru,
MypaBbMHAsE U YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMas, LeJUTHJI03a,

aMUHOYKCYCHasi KUCJIOTa)

2.3

CchopMUpOBaHHOCTb YMEHHUSl WIUTIOCTPUPOBaTh TeHETUYECKYH) CBSI3b
MeXAy  TUINWYHBIMM  IIpe/ICTaBUTeNSIMM  DPa3/IMYHBIX  KJ/IaCCOB
OpraHUYeCKHX BelecTB YpaBHEHUSMU COOTBETCTBYIOLIMX XMMHUeCKUX

peakLyii C UCI0/Ib30BaHUEM CTPYKTYPHBIX OpPMY

2.4

CdopmupoBaHHOCTb yMeHUst XapaKTepu30BaTh HWCTOYHUKHU
YTIEBOZIOPO/IHOTO ChIPbs (Hed)Th, PUPOAHBIN ra3, yroyb), COCOObI UX

nepepa60TKI/I U TIPaKTUYeCKOe IMTpUMEeHEeHHEe TTPOAYKTOB Hepepa6OTKI/I

XUMHUA U )KU3HBb. PacuéThl

3.1

CdhopMUPOBaHHOCTh YMEHUM B/IaJIeTh CUCTEMOM 3HAHUK 00 OCHOBHBIX

METO[dX HayUHOI'O IMMO3HdaHMs, UCIIOJ/Ib3YEMBIX B XUMHUH TIPU U3YUEHUN




BelleCTB U XUMHUECKUX siBleHuM (HabmojeHWe, W3MepeHue,
5KCIIepPUMEHT, MO/le/TMPOBaHue), VICII0/1b30BaTh CUCTEMHBbIE
XUMUUeCKUe 3HaHUusl [Ji TIPUHSITUS pelleHUWd B KOHKPEeTHbIX

JKNU3HEHHBIX CUTYyALIUAX, CBA3dHHBIX C BELIECTBAMHU U UX ITPUMEHEHHNEM

3.2

CdhopMHpOBaHHOCTb YMeHHI COOJIIOIaTh TpaBWia  TOJIb30BaHMUS
XUMWYEeCKOW TMOCYyZolH U J1abopaTopHbIM 00OpYyZOBaHUEM, a TaKkKe
npaBu/Ia OOpalleHust C Bel[eCTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU

I10 BBITTOJIHEHHIO J'Ia60paTOprIX XUMHUYEeCKHX OIIBITOB

3.3

CdhopMUPOBaHHOCTh YMEHUH T/IAHUPOBATh U BBITIOTHATh XUMUYeCKUN
9KCIIePUMEHT (TIpeBpalljeHrs] OpraHMYeCKUX BeIeCTB MPY HarpeBaHUH,
ToJTyUeHre STHIeHa U U3y4YeHHe ero CBOWCTB, KaueCTBEHHbIE PeaKIiuy
OpraHMYeCcKUX BeIecTB, /JeHaTypaius OeflKOB TpU HarpeBaHWH,
[[BETHbIE pPeakiu OeSKOB) B COOTBETCTBHUM C TIPaBWIAMU TEXHHUKU
Ge3oracHOCTM TpU oOpallleHuM C BeljecTBaMHd U JiabopaTOpHBIM
o0opy/ioBaHHEM; TIpe/iCTaB/IsATh pe3ybTaThl XUMHYECKOTO
JKCTiepuMeHTa B (opMe 3alycCyd  ypaBHEHHWN COOTBETCTBYHOLUX

peakiuii U GopMyTUPOBaTh BHIBO/JbI HA OCHOBE 3THX Pe3y/IbTaToB

3.4

CdopmMUpPOBaHHOCTb YMEHUM NPOBOJWUThL BHIYUC/IEHUS 110 XUMAYECKHUM
ypaBHeHUsIM (Macchbl, 00béMa, KOIMYecTBa MCXOAHOTO BellecTBa WU
TIPOZIYKTa peaKLMu 110 W3BeCTHbIM Macce, 00 BEMY, KOJTMUECTBY OHOTO

13 MCXO/JHBIX BeIlleCTB WU MPOJYKTOB PeakLvn)

3.5

CdopMHpoBaHHOCTh yMeHuln KPUTUUECKU aHa/IM3UpPOBaTh
XUMWYeCKYyl0 HHGOpPMAIMI0, TOTy4aeMyl0 W3 pPa3HbIX HCTOUHUKOB

(cpencTBa MaccoBoii nHMopMalyy, ceTb VIHTepPHeT U Apyrue)

3.6

CchopMHUPOBaHHOCTE yMeHHM COO/IOlaTh TIpaBWia 3KOJOTUYeCKd
1jesieco00pasHOro TOBe/ieHWss B OBITY W TPYZOBOM [esTeSbHOCTU B
Le/IIX COXPaHeHWs CBOEro 370pOBbS M OKDPYXKaroLleld MNPUPOSHOU
CpeJibl, OCO3HaBaTb OMNACHOCTb BO3J|eMCTBUS Ha >KUBbIe OPraHM3Mbl
orpezie/IEHHBbIX OpPraHWYeCcKUX BelecTB, TTOHMMasi CMBIC/I TOKa3aTesis
I[TIK (mpemenbHO  [OMYCTUMOW — KOHLIEHTpALlMK), TIOACHATH HA
npUMepax Crocobbl yMeHbILIEHUS] U TIpeJOTBpAllleHus] UX BpPeHOro

BO3/IeCTBUSI HA OpPraHU3M uejioBeKa

11 K/IACC

Kopg,
npoBepsieMoro

IIpoBepsieMbie MpeJMeTHBIE Pe3y/IbTaTbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero 001ero 00pa3oBaHusA




pe3yJ/ibTaTa

1

TGOPETI/IIIECKI/IG OCHOBbI XMMHNHU

1.1

Bnagenve cuctemMold XMMUUECKUX 3HaHWM, KOTOpasi BKJIOUAET:
OCHOBOMOJIArarwliye  MOHATUS  (XMMHAYEeCKUM  3JIeMeHT,  aToM,
3/IeKTPOHHast 000/I0UKa aTtoma, S-, p-, d-37IeKTPOHHbBIE OPOUTA/N aTOMOB,
VIOH, MOJIeKy/la, BaJleHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb
OKHCJ/IeHUsI, XUMHUYecKasi CBsi3b, MOJIb, MOJISIpHasi Macca, MOJISIPHbIN
00bEM, KpUCTa/UTMuecKass peléTka, THIbl XUMUUECKUX peakiui
(OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE,  9K30- W SHAOTEpPMUYECKHUe,
peaklu MOHHOrO OOMeHa), PacTBOD, 3JIEKTPOJMTHI, He3JeKTPOJIUTHI,
IeKTPOJIMTAYECKas:  AUCCOLMALMs, OKUC/INWTeb, BOCCTAHOBUTEJIb,
CKOpPOCTb XMMWYECKON peakliy, XMMUYeCKoe paBHOBeCHe); TeOpHUH U
3aKOHbI (Teopusi 3/IeKTPOIMTUYECKON auccouuanuy, Ilepuoguueckuit
3akoH [.V. MeH/ieneeBa, 3aKOH COXpaHeHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJ/TMUECKUM SI3bIK XMMUH, (DaKTO/IOTMUeCKre CBe/leHUsI O CBOMCTBAX,
COCTaBe, TIOJy4eHUH U 0e30MacHOM UCIIO/Ib30BaHUM  Ba)KHEHIINX
HEOPraHWYeCKUX BeIecTB B OBbITYy U TIPAKTUYECKOW JeATe/IbHOCTU

YeJioBeKd

1.2

CchopMUpPOBaHHOCTb yMEHUM BBbISIB/IATH XapaKTepHble TPU3HAKU U
B3aUMOCBSA3b W3Y4YEeHHBIX IOHATUW, NPUMEHATb COOTBETCTBYIOLUE
MOHATHUA TPU ONMCAHUU CTPOEHWS] U CBOMCTB HeOpraHWu4eCcKUX
BeIIeCTB M WX IpeBpallleHWl; BbISB/IATh B3aMMOCBSI3b XUMUUYECKHUX
3HaHUU C MOHATUSIMU U npe/iCTaB/IeHUsIMU Jpyrux

€CTeCTBEHHOHAaYUHBIX IMMpeiMeTOB

1.3

BJ'Ia,ZLeHI/Ie OCHOBHBIMH METOJaMHW HAYUHOI'O II03HaHHA BelleCTB U
XUMMUYECKUX  SIBJIeHUN (Ha6JII-O,ZL6HI/Ie, n3MepeHue, SKCIIepUMEHT,

MO/Ie/TMpOBaHUe)

1.4

CchopMHpPOBaHHOCTL yMEHHWI OIpefeNisiTb BaJeHTHOCTb U CTeNeHb
OKUC/IEHHUSI XUMUYeCKUX 3/1eMeHTOB B COeJUHEHUSIX pa3/IMyHOro
cocTaBa, BMJ, XHMHUYECKOM CBsi3u  (KOBajieHTHas,  UOHHas,
MeTa/lsinyeckasi, BOZOPOJHasi) B COeJUHEHUSIX, TUIl KPUCTa/L/IMueCcKon
pelléTKA KOHKPeTHOrO BelljecTBa (aTOMHasi, MOJeKy/sipHasi, UOHHas,

MeTaJl/inuecKas)

1.5

CcdopMUpPOBaHHOCTb YMEHU OMpe/ie/isiTh XapakTep CpeZibl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COeJUHEeHUH

1.6

CchopMUpPOBAaHHOCTb ~ yMEHHUs  K/IaCCU(PULIMPOBaTb  XUMHUUECKHe
peakLM MO pas/lMYHbIM NpH3HaKaM (YHUC/Iy U COCTaBy pearupyrolyx

Bell[eCTB, TerioBoMYy 3(hdekTy peaklydyd, HW3MEHEHHIO CTereHeil




OKUC/IEHUSI ~ 3JIEMEHTOB, 00paTUMOCTH  peaklUd,  Y4acTHIO

KaTajii3aTopa)

1.7

CdopMHUpPOBaHHOCTL ~YMEHUW COCTaB/SITb ypaBHEHUs]  peakLvi
pa3/MYHbIX THWIIOB, TIOJIHbIe W COKpAIlEHHbIe YpaBHEHWs peakLui
MOHHOTO 0OMeHa, yUMThIBasi YCIOBUS, TIPHU KOTOPBIX 3TH PeaKI[UH UyT

J10 KOHILIa

1.8

CcdopMUpPOBaHHOCTb YMEHWI MPOBOAUTH peakLiiH, MOZATBep)KJaroliye
KaueCTBeHHbIM COCTaB  pa3/IMYHbIX HEOpraHWUYecKuX  BeILecTB,
pacrio3HaBaTh OMBITHBIM IMYTEM HOHbI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIeCTB

1.9

CcdopMUPOBaHHOCTb YMeHHI pacKpbiBaTh CYIIHOCTb OKHUCJIUTEIbHO-
BOCCTaHOBUTE/IbHBIX peakiumn N0CpeSCTBOM COCTaBJ/IeHUS

3/IeKTPOHHOTO OanaHca 3TUX peakiui

1.10

ChOopMHUPOBAaHHOCTb yMEHWM OOBSICHATH 3aBUCUMOCTh CKOPOCTH

XUMHUECKOU peaKli1 OT pd3/IMUHbIX d)aKTOpOB

1.11

CdhopMHUPOBaHHOCTE ~ yMeHUH  OOBSICHATH  XapaKTep  CMeIleHUs
XMMHUECKOr0 paBHOBeCHsI B 3aBUCHMMOCTH OT BHELIHETO BO3[elCTBUS

(mpuHumn Jle HlaTenbe)

OO6111ast 1 HeopraHUYecKasi XUMUST

2.1

CcdopMUpOBaHHOCTb yMEHMI pacKpbiBaThb CMbIC [leprozgnyeckoro
3aKOHa .. MeHpeneesa u JleMOHCTPUPOBAaTh ero

CUCTEMaTU3UPYIOIYIO, 06’bHCHI/IT€]IbHy1-O u MPOrHOCTUUYECKYHO

byHKLMU

2.2

CchopmMHrpoBaHHOCTb YMEHHUM XapaKTepU30BaTh 3IEKTPOHHOE CTPOeHHe
aTOMOB XUMHUYeCKUX 3jemMeHToB 1-4 mnepuogoB Ilepuoauueckoit
CUCTEMBl XUMHUeCKUX 371eMmeHTOB [I.VI. MeHzeneeBa, WCIO/b3ys
TIOHATUSI  «S-, p-, d-37IeKTPOHHBIE OpOUTaMM», «3HepreTuuecKre
YPOBHU»,  OOBSCHATH  3aKOHOMEDHOCTU  U3MEHEHUsi  CBOWCTB
XUMUUECKUX 3/IEMEHTOB U WX COeJUHEHWW T0 TMepuojaM M rpyrmnam

[Tepuogrueckor cUCTeMbl XUMUYeCKHX 371eMeHTOB [I.M1. MeHeneeBa

2.3

CchopMHUPOBAaHHOCTh yYMEHHWM XapaKTepu30BaTh (OMUCHIBaTh) 0OIIMe
XMMUUeCKHe CBOMCTBA HEOPraHUUeCKUX BeleCTB pa3/IMyHbIX K/IacCOB,
MOATBepPX/AaTh  CYIIeCTBOBaHWE  TeHEeTUYEeCKOW  CBS3UM  MEeXAY
HEOpPraHWUeCKMMHU  BellleCTBaMU C  TOMOIIbBIO YPaBHEHUM

COOTBETCTBYIOLIMX XMMUYECKUX PeakLyi
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CchopMUpOBaHHOCT, ~ YMEHMM  yCTaHaB/IWMBaTh  TPUHA/JIEXKHOCTh

HEOpraHW4YeCKHX BeIeCTB M0 WX COCTaBy K ONpe/e/IéHHOMY KJacCy




(rpyririe) coenuHeHUl (MPOCThIe BelljeCTBA — MeTa/l/Ibl U HeMeTaJllbl,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTbI, aM(OTepHbIe THPOKCHU/IbI, COJIN)

2.5

CchopMUPOBAaHHOCTb YMEHHUM HCIIOb30BaTh XUMHUYECKYH) CUMBOJIUKY
JJisi  cocTaByieHUss (OpMy/s BellecTB YW ypPaBHEHUH XUMUUYECKUX
peakuuii, cuctematnueckyto HoMeHknaTypy (IUPAC) u TpuBUaibHbIE
Ha3BaHUSl OT/eNIbHBIX HEOpPraHWYeCKWX Bel[ecTB (yrapHbli Tas,
YITIEKUC/IBIA Ta3, aMMMaK, raliéHas W3BeCTh, HeraiiéHas W3BeCTb,

MUTbEBAs COZla, MUPUT U Ipyrre)

2.6

ChopMHUPOBAaHHOCTb yYMEHHWM XapaKTepu30BaTh (OMUCHIBATh) 0OIIMe
XMMHUYeCKHe CBOMCTBA HeOPraHUUYeCKHX BeleCTB pa3/MYHbIX K/1acCoB,
MOATBepXKJaTh  CYIeCTBOBaHME  TeHeTUYeCKOW  CBA3M  MeXAY
HEOpraHWYeCKUMM  Bell[eCTBAMM  C  I[IOMOLbI0  ypaBHEHWH

COOTBETCTBYHOIUX XUMHWUYECKUX peaK]_[I/Iﬁ

2.7

ChopMHUPOBaHHOCTb YMEHUH TJITAHUPOBATh U BBIMOHATE XUMUUECKUH
9KCMepUMEHT (pa3/ioKeHHe TepOKCHAAa BOJOpPOoJa B TMPUCYTCTBUU
KaTa/M3aTopa, OrpejesieHde Cpejbl PACTBOPOB BEIIECTB C MOMOIIbIO
YHUBEPCA/IbHOTO WH/MKATOPa, BJIMSHHE pa3/MuHbIX (aKTOPOB Ha
CKOPOCTb ~ XMMHWUECKOW peakLid, PpeaklMd HWOHHOrO 0OMeHa,
KaueCTBEeHHbIe PeakIuy Ha Cy/b(]ar-, KapOOHAT- U XJIOPUZ-aHUOHBI, Ha
KaTMOH aMMOHWsl, pellleHhe 3KCIePUMEHTA/TbHbIX 3a/ay IO TeMam
«MeTtannbi» U «HemeTanibl») B COOTBETCTBUU C TPABU/IAMU TEXHUKU
0e30MacHOCTH TIpU OOpalljeHMW C BellecTBaMM W 1ab0paTOpHBIM
obopymoBaHHEM; TIPe/ICTaB/ISATh pe3ybTaThl XUMHYECKOT0
JKCTiepuMeHTa B (OpMe 3alMCU  YPaBHEHWM COOTBETCTBYIOIIAX

peakiuii U (hOpMyIUPOBaTh BHIBO/IbI HA OCHOBE 3THUX Pe3y/IbTaToOB

2.8

ChopMHUPOBAaHHOCTb YMEHUH COO/IO/aTh TIpaBWIa TO/Ib30BaHUS
XUMUYECKOW TIOCyZiol W 1abopaTOpPHBIM 000pYy/I0OBaHMEM, a TaKXe
TpaBU/ia OOpaIleHus C BeIleCTBaMH B COOTBETCTBUU C MHCTPYKIUSIMU

I10 BBITTIO/THEHHIO JIa60paTOPHBIX XUMHWYeCKHX OIIbITOB

2.9

ChopMUpOBaHHOCTL ~ YMEHUM  XapakTepu30BaTh  XUMHUeCKHUe
TIPOLIeCCHI, JieXKall[ieé B OCHOBE MPOMBIIIEHHOTO TOJSyYeHUs] CEepPHOMN
KWC/IOThI, aMMHaKa, a Takke C(OPMHPOBAHHOCThL TIPeZCTaBIeHUH 00
o0IMX HayuyHbIX TIPUHIUIAX M  JKOJIOTUYECKUX  TpobsiemMax

XUMHNUYEeCKOro Ipon3BoACTBa

3.1

XUMHUA U )KU3Hb. PacuéThl

CchopmMupoBaHHOCTL TpEACTAB/IeHHN O XUMHUUECKOW COCTaBJsitolei

eCTECTBEHHOHaYQHOI‘;I KapTHHbI MHPpd, PO XHWMHUHW B TIO3HAHUHU




SIBIEHUN TIpUPOJbl, B (OPMUPOBAaHUM MBILUIEHUS W KY/JAbTYPbI
JIUYHOCTH, €€ (QYHKIMOHA/IBLHOM TPaMOTHOCTH, HeoOXOoAMMOUN AJis
pellleHHs TIPaKTUUeCKHUX 3a/lad M JKOJIOTHYeCKH OOOCHOBAaHHOIO

OTHOLLIEHHsI K CBOEMY 3/10POBbIO U TIPUPO/IHOM Cpejie

3.2

CcdopMUpoBaHHOCTh yMeHuM KPUTUUECKU aHa/IM3UpPOBaTh
XUMHUUeCKYyl0 WHGOpMaI{Io, TMOIy4aeMyl0 W3 pa3HbIX HCTOUYHUKOB

(cpencTBa MaccoBOM KOMMYHMKALIMH, CeTh VIHTepHeT U [ipyrue)

3.3

ChopMHUPOBaHHOCTb YMEHHWHM COOJIIOZaTh TIpaBU/IA  JKOJIOTHYECKH
1jesieco0bpa3HoOro TOBe/leHUs] B OBITY W TPY/IOBOW [esiTe/IbHOCTH B
L[efIIX COXPAaHEHHUsI CBOero 3/0pPOBbSl U OKpY)Karollel TpUPOJHOMN

cpefbl

3.4

Oco3HaBaTb OMACHOCTb BO3JEHCTBUSI HA JKUBble OpPraHU3MBI
orpe/ie/IEHHBIX BeleCTB, TOHUMas CMbIC/ nokasaress [11K, noscHATh
Ha TIpUMepax CrocoObl YMeHBIIIeHHsI U TIPeJJOTBPAILeHUs] WX BPeJHOTO

BO3AEﬁCTBHH Ha OpraHuW3M 4eJjlOBeKd

3.5

CdopMHUpOBaHHOCTh yMeHUI TPOBO/IUTH BBIUMC/IEHUSI C
WCTIO/Ib30BAaHMEM TIOHSTHUSI «MacCOBasi [I0JIsl BeIleCTBa B PacTBODPE»,
00BEMHBIX OTHOIIIEHWM Ta30B TPU XUMHUECKHWX PpeakKLUsiX, MacChl
BelllecTBa WM 00BEMA Ta30B IO M3BECTHOMY KOJMYECTBY BeIleCTBa,
Macce unu 00BEMY OZHOTO M3 YYaCTBYIOIIMX B PeakIMy BeIecTB,
TeryioBoro 3¢ddeKra peakid Ha OCHOBE 3aKOHOB COXpaHEHUsT MacChl

BeIlleCTB, MMpeBpallieHUd U COXPAHEHUA SHEPTUA




ITPOBEPAEMBIE 3JIEMEHTDBI COJAEPKAHUSA

10 K/TIACC

Kop

IIpoBepsieMblii 371eMeHT CO/iepPXKaHUsA

1

TeopeTnyeckre OCHOBBI OPraHUYeCcKOW XUMUU

1.1

[IpegmeT opraHWyecKOW XWUMHM: €€ BO3HUKHOBEHHE, pPa3BUTHe U 3HaueHue B
MOJIyUeHUM HOBBIX BEILeCTB W MaTepuasoB. Teopusi CTpPOeHHsI OpraHMYeCcKUX

coenuHeHuit A.M. byTnepoBa, eé 0CHOBHbIE ITO/I0’KEeHUSI

1.2

CrtpykTypHble (OpMy/bl OpraHUUeCKWX BelecTB. ['omosiorusi, H3oMepus.
XuMuyeckasi CBSI3b B OpPraHUYECKHWX COeJUHEHUSIX — OJWHapHble M KpaTHbIe

cBsi3u. [IpescTaBneHue o KnacCU(PUKaL[MM OPraHUYeCKUX BelleCTB

1.3

HomeHkaTypa opraHuuecKux CoefiMHeHWM (ChCcTeMaTUuecKasi) U TPUBUAJIbHBIE

Ha3BaHUS Ba)KHEMUIIINX Mpe/CTaBUTeel K1acCOB OpraHUueCKUX BelllecTB

YrieBog0pob!

2.1

ANKaHBI: COCTaB U CTPOEHHUe, TOMOJIOTHUeCKHUH psifi. MeTaH U 3TaH — MpoCTeiIre
Tpe/iCTaBUTe/IM ajlKaHOB: (U3UUeCKMe W XUMHUUYeCcKhe CBOMCTBa (peakLUu

3aMelL[eHus1 U TOPeHus1), HaX0XKAeHue B TIpUpo/ie, MoayyeHre U IpUMeHeH e

2.2

AnKeHBbI: COCTaB U CTPOEHHE, TOMOJIOTUYeCKWM psifi. DTUIeH U TIPOTWIeH —
rpocTelilivie TIpe[iCTABUTENIM a/IKeHOB: (U3NUeCKMe M XUMHUUYeCKhe CBOMCTBa
(peakuu¥ THUIPUPOBAHUS, Ta/JlOT€HUPOBAHMS, THApaTalliH, OKUCJIEHUS U

MoIMMepU3aliiu ), MoJyueHre U IpUMeHeHre

2.3

Ankaguensl: Oyrtagven-1,3 u MetwnOytagueH-1,3: CTpoeHWe, BakHeWIIVe
XMMHYECKHe CBOMCTBa (peakuys mosiMMepur3anum). [losiyueHre CUHTETUYECKOTO

KayuyKa U Pe3UHBI
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AJIKMHBI: COCTaB M 0COOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHUA psifi. ALIeTUIeH —
MIPOCTENIINK Tpe/iCTaBUTe/b alKWMHOB: COCTaB, CTpOeHWe, ¢u3nUecKde U
XMMHYeCKHe CBOMCTBA (peakly rMpUpOBaHus, rajJoreHUpoBaHus, THpaTaliy,

FOpeHI/IH), rojiyueHve v rippyMeHeHune

2.5

Apenbl. beH3on: cocraB, CTpoeHue, (U3MUYeCKMe W XHMHUYECKHe CBOMCTBA
(peakuyy ranoreHMpOBaHUS M HUTPOBAaHMS), MOIyYyeHUe U nipuMeHeHue. Tomyon:
coCTaB, CTpOeHHe, (U3MUeCKMe U XMMHYecKMe CBOMCTBa  (peakuuu
rajJloreHMpoBaHUsl M HUTPOBaHMA), MOIyuyeHHWe U IpUMeHeHHe. TOKCHUYHOCTb
apeHOB. ['eHeTHuecKas CBS3b MeXAy YIJIEBOJOPOJAMHM, NpPUHAJIeXallUMU K

Pa3/IMUHBIM KjlaCCaM

2.6

[TpypoziHble NCTOYHUKU YT/1eBOA0PO/OB. [Ipupo/HbIii ra3 1 NonyTHbIE He(TsHbIe




rasel. Hegtb 1 eé npoucxoxgenuie. CriocoOwl rnepepaboTku HepTH: TeperoHkKa,
KPEKUHT (TepMHUYeCKHM, KaTaJIMTHUeCKHUH), TMposn3. [IpogyKThl repepaboTKu
He(TH, UX TPUMeHeHHe B TIPOMBIIIEHHOCTH W B ObITYy. KameHHbI yronb u

TIPO/IYKTHI ero repepaboTku

Kucnopogconepskaiipie opraHndeckrie CoeMHeHUsT

3.1

[IpenenbHble OAHOATOMHbBIE CIIUPTHL. MeTaHOJ U 3TaHOJ: CTPOeHUe, Pu3nUYecKre
M  XUMUUeCKWe  CBoWcTBa  (peakMd C  aKTMBHBIMA  MeTasllaMH,
rajioreHOBO/IOPO/laMU, TOpeHue), TpuMeHeHUWe. BozopojHble CBSI3U MeXAy
MOJIEKy/IaMU CIUPTOB. [leliCTBMe MeTaHO/a M 3TaHO/Aa Ha OpPraHu3M 4YeJsiOBeKa.
MHoroatomMHble COUPThL. ITUIEHIIUKO/Ib U TJIMLIEPHH: CTPOeHue, (pu3nueckue 1
XMMHUYeCKWe CBOWCTBa (B3aWMOJIEMCTBHE CO  IIeJIOUHBIMU  MeTa/l/laMu,
KaueCTBeHHasl peaki[Msi Ha MHOrOaTOMHbIe CIUPTHI). [lelCcTBHe Ha OpraHusMm

yes/ioBeKd. HpI/IMeHEHI/Ie rJIMLEePHUHA U STUJIEHTJIMKOJISA

3.2

deHOM: CTpoeHHWe MOJIeKYy/bl, ¢uU3NUeCKWe W XUMHUUeCKWe CBOMCTBa.

TokcuuHocTh (eHoma. [Ipumenenne deHona

3.3

3.4

Anbperuipl U KeToHbl. @opMainberu, alleTanbAerus: CTpoeHue, Gusnueckie 1
XMMHYECKUe CBOWCTBA (peakLMM OKUCJ/IeHWsS U BOCCTAaHOBJIEHUS, KaueCTBEeHHbIe

peaKL[I/II/I), rnojsiyueHve v rippyMeHeHne

O/THOOCHOBHBIE TIpejie/ibHble KapOOHOBbIe KHUC/IOTBL. MypaBbHHAasi M YKCyCHasl
KWCJIOTBI: CTPOEHUe, pU3nuecKre U XMMHUUeCKHe CBOMCTBA (CBOMCTBA, obIme /st
KJacca KWUC/IOT, peakius 3TepuduKalvu), T[oJyueHHe W TpUMeHeHHUe.
CreaprHOBasi U OJIeMHOBAsi KUC/IOThI KaK Tpe/ICTaBUTeM BBICIIMX KapOOHOBBIX

KUC/I0T. Mblla Kak COJIA BBICIIIUX Kap6OHOBbIX KHCJIOT, UX MOmomjee AEﬁCTBHE

3.5

CnoxxHble 3Pl KaK MPOU3BO/[HbIe KapOOHOBBIX KUCIOT. ['MAPO/N3 CI0KHBIX
3¢upos. XKupsl. I'naponus xupos. IIpumeHeHre >XUPOB. Buonoruueckasi posib

JKUDOB

3.6

YrneBoabl: COCTaB, KjaaccU(UKalus yriaeBoioB (MOHO-, AW- U TMOJMCAaXapUzbl).
['mroko3a — TIpOCTeWIMid MOHOCaxapuj: OCOOEeHHOCTH CTPOEHHSI MOJIEKYJIBI,
dbr3MYecKre ¥ XMMHUYeCKHe CBOMCTBa (B3aumMoencTBre ¢ rupokcugom meau(Il),
OKHC/IeHWe aMMHAuHbIM pacTBOpOM okcuza cepebpa(l), BoccTaHOB/IEHHe,
Opo’keHMe TJIFOKO3bl), HaxOXK/eHWe B TIPUPOJe, MpPUMeHeHHe, Ouo/ioruvecKast
posib. doTocuHTe3. PpyKTO3a KaK U30Mep IVIFOKO3bl. Kpaxmas U 1je/iro/103a Kak
npupojiHbie mnonuMepbl. CTpoeHHe Kpaxmaia U Lesuito/io3bl. Pusnueckvie u

XUMHUUEeCKHe CBOMCTBa KpaxmaJid (FI/IAPOJ’II/IB, KaueCTBEHHasd peakius C I/IO,I:LOM)

A3o0Tcopeprkaliie opraHu4yecKre CoeIMHeHUS]

4.1

AMMHOKHCIOTBI KaK am@oOTepHble OpraHuveckude coefiriHeHus. Pusnueckue U

XMMHYECKUe CBOMCTBA aMUHOKUCJIOT (Ha mpuMmepe rauluHa). buonoruueckoe




3HauYeHHne aMHUHOKUCJIOT. HEHTI/I,Z[I)I

4.2

benkn Kkak mpUpoJHBbIE BBICOKOMOJEKY/sIpHble coefuHeHusi. IlepBuuHas,
BTODUUHAasi U TpeTHYHasi CTPYKTypa Oe/lKOB. XuMHUeCKHWe CBOMCTBA OesKOB:

TH/IPOJIN3, IeHaTypaljysi, KaueCTBeHHbIe peakKiiy Ha beKu

BricokoMoneKy/sipHble COeJUHEHUs

5.1

OcCHOBHbIE TIOHSITUSI XUMHUM BbICOKOMOJIEKY/ISIDHBIX COEJMHEHWM: MOHOMep,
10JIMMep, CTPYKTYPHOE 3BeHO, CTeleHb MoJMMepr3aliuu, Cpe/IHss MOJIeKy/IsipHast
Macca. OCHOBHble MeETO[bl CHHTE3a BBICOKOMOJIEKY/SPHBIX COeJUHEHUN —

nojrmepur3alida U IIOJIMKOHAeHCallua

5.2

OKCIlepUMeHTa/lbHble MeTOAbl U3y4YeHWs] BelLeCTB W WX IpeBpalljeHUi:
03HaKOMJIeHHe C 00Opa3liaMi TIPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, TI/IaCTMAcC,

KayuykoB. [ToslyyeHre CUHTETUUECKOrO KayuyKa U Pe3UHbI

11 K/TIACC

Kop
1

IIpoBepsieMblii 371eMeHT CO/iePrKaHUsA

TEOPETI/IHECKI/IG OCHOBbI XMMHHU

1.1

1.2

XUMHUECKUH 3/1eMeHT. AToM. SI[po aToMa, W30TOIbl. DJIEKTPOHHAs 000/I0UKa.
OHepreTUyecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-3/IEMEHTHI.
OcobeHHOCTH pacTipe/iesieHusi 37IeKTPOHOB TI0 OpOUTasiM B aTOMax 3/IeMEHTOB

MepBbIX qupréX rnepruoaos. BHEKTpOHHaﬂ KOHd)I/IpraL[I/IH dTOMOB

[Mepuouueckuii 3aKoH U [leprogryeckast CHCTeMa XUMHUYeCKUX 3yieMeHToB [1.11.
MenieneeBa. CBsA3b TepUOAMUECKOT0 3akoHa W Ileprojuyeckoi cUCTeMbI
XUMHUYeckux 31emeHToB [I.M. MeH/ieneeBa ¢ COBpeMeHHOUN Teopuel CTPOeHHs
aTOMOB. 3aKOHOMEDHOCTH W3MeHeHHUs] CBOWMCTB XUMHWUECKUX 3/IeMEHTOB U
o0Opa3yeMbIX MMH TIPOCTBIX U CJOXKHBIX BeI|eCTB I10 TPYNIaM U TePUOJaM.

3HaueHUe MepruogndeCKoro 3dKkOHa B PA3BUTHUHU HAYKH

1.3

Crpoenue BellecTBa. XuMUYecKas CBf3b. BHIbl XUMHUYECKOM CBSI3U
(KoBasieHTHasi HemMoJ/sipHas W TOJsIpHasl, MOHHAs, MeTajauueckas). VOHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBA/IeHTHOW XUMUYeCKOUN CBSI3U

(0OMeHHBIN U JOHOPHO-aKLIeNITOPHBIN). BogopoiHast CBsI3b

1.4

BasieHTHOCTB. D/1eKTpOOTpULIAaTETLHOCTh. CTeTeHb OKUC/IeHUS

1.5

BerlectBa MO/IEKy/ISIDHOTO M HEMOJIEKY/ISIDHOTO CTPOEHHsl. 3aKOH MOCTOSIHCTBA
cocCTaBa BellleCcTBa. THMbl KPUCTA/UTMUECKUX PeIISTOK. 3aBUCHMMOCTb CBOMCTBa
BelleCTB OT TWIMA KPUCTA/UIMYeCKON pelléTku. I[loHATHe 0 JMCIIepCHBIX

cucrteMax. VcTuHHBIE U KOJ/IJIOWJAHbIE pPACTBOPBLI. MaccoBas A0/ BellleCTBa B




pacTBope

1.6

Knaccudukauys HeopraHuueckux coejuHeHnid. HoMeHKk/aTypa HeopraHuueCcKux

BeleCTB

1.7

XumMHuueckass  peakuus. Knaccudukaiusa  XUMUYeCKHX ~ peaklyii B
HEOpraHUuecKol U OpPraHUYecKOr XUMHU. 3aKOH COXpaHeHMsI MacChl BeleCTB,

3aKOH COXpaHeHHs1 U MpeBpallleHus: SHePruy NpYU XMMUYeCKHX peakivsax

1.8

CKOpOCTb peakliyy, eé 3aBUCUMOCTb OT pa3/MyHbIX ()aKTOPOB

1.9

Ob6patuMble peakiuyd. XuUMHYecKoe paBHOBecue. PakTopbl, BIUSIOIIME Ha

COCTOSTHHEe XMMHUUeCKoro paBHoBecus. IIpuniun Jle [latense

1.10

OnekTponuTUyeckass aucconyaius. CunbHble U cylabble 37eKTpo/mThl. Cpena
BO/JIHBIX PaCTBOPOB BelLeCTB: KUCJIasl, HEMTpasibHas, 1e/iouHast. Peakijum HOHHOTO

oOMeHa

1.11

OKuCIUTeTbHO-BOCCTaHOBUTEILHBIE peakKuun

Heoprannueckas xumus

2.1

Hemetamnel. IlonokeHre HeMeTa/lJIOB B HepI/IO,E[I/I‘JECKOﬁ cucreMe XuMHUYeCKHX
3JIEMEHTOB ,Z[I/I MEHAEHEEB&I U 0CcOOEHHOCTH CTpO€HMSA daTOMOB. dusnueckue

CBOMCTBA HeMeTa/uI0B. AJIJIOTPOIMSI HeMeTalJIoB (Ha IpUMepe KUCJI0po/ia, Cephbl,

docdopa u yriaepoza)

2.2

XyUMUUeCKre CBOMCTBA Ba)KHEMIIIMX HeMmeTas/yioB (rajioreHoB, Cepbl, a30Ta,
docdopa, yraepoga U KpeMHUsI) W MX  COelUHeHWN  (OKCH[OB,
KHCJIOPO/ICOZIEPXKAIL[X ~ KHMCJIOT, BOJOPOJAHBIX coequHeHHH). IIpuMeHeHue

BaO)KHEHMIIIMX HEMETA/IJIOB U UX COeJUHEeHUM

2.3

Metannel. Ilonokenue wmertauioB B Ileprosuueckod cucTeMe XUMHWUYECKUX
snemenToB [].J1. MenzeneeBa. OcoOeHHOCTH CTPOEHHSI M€KTPOHHBIX 000/10ueK
aToMoB MeTasutoB. O61ue ¢usnyeckre cBoiicTBa MeTanoB. CrijiaBbl MeTaslIOB.

ONeKTPOXUMHUUYECKUH DSl HAaTIPSDKeHU MeTaslIoB

2.4

XYAMHUUeCKHe CBOMCTBA Ba)XKHEMIIIMX MeTa//IOB (HAaTpUW, KalauW, KasbLu,
MarHWi, aMfOMUHUH, I[UHK, XPOM, >Keie30, MeZlb) U UX coeauHeHui. OOrue

CTI0COOBI MOJTyUeHHst MeTasyioB. [IprMeHeHre MeTasIOB B ObITY U TEXHUKE

2.5

I'eHeTHUeCKas1 CBS3b HeOpraHn4YeCKUX BeLeCTB, TIPUHAAJIEKAIIUX K DPA3/TMUHBIM

K/IaCCaM

XUMUSA U )KU3HDb

3.1

Ponb xuMum B obecrieueHWM 3KOJIOTMYECKOW, SHEPreTHUecKOW W THIIEeBOU
6e301acHOCTH, pa3BUTHU MeJULMHBIL. [IoHsATHE O HayuHBIX MeToJaX IMO3HaHHS

BeleCTB U XUMHUUECKHUX peaKuHﬁ

3.2

[pencraBnenuss 06 OOIIMX HAayYHBIX TPUHIUIAX MPOMBIIUIEHHOTO TIOTy4YeHuUs




BaKHEMILIMX BellecTB. Ye/loBeK B MUpe BeLeCTB U MaTepUasoB: Ba)KHEMWIIIMe
CTpOMTe/IbHbIe MaTepuasbl, KOHCTPYKLMOHHblE MaTepuasbl, KpacKW, CTeKIIO,
KepaMuKa, MaTepuasbl [Js1 3/eKTPOHHMKW, HaHOMaTepuasbl, OpraHMYeckue u

MUHepaJbHbIe ya00peHust

3.3

XumMHUs W 37[0pOBbe uUejioBeKa: I[IpaBW/a MWCII0/Ib30BaHUsl JIeKapCTBEHHBIX
TIperniapaToB, MpaBuia 6e30MacHOTo WCTO0Ib30BaAHKS TIPENapaToB ObLITOBON XUMUN

B [MOBCEJHEBHOM >KU3HU




YUYEBHO-METOINYECKOE OBECIIEUEHUE OBPA3OBATEJ/IBHOI'O
ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IS YYEHUKA

* Xumusi, 10 xkmacc/ I'abpuensia O.C., OctpoymoB WU.T'., CnaskoB C.A. AKLoHepHOe
obrmectBo «M3matenbeTBO «IIpocBerieHue»

* Xumus, 11 knacc/ T'abpuensa O.C., OctpoymoB WU.T'., Cnagkor C.A. AKIIMOHEpHOe
obmectBo «M3maTenbcTBO «IIpocBerieHue»

METOINYECKHWE MATEPUAJIBI JJ/I1f1 YUUTEJIA

Ypoku xumun B 10 kiacce. ba3oBeiii ypoBeHb. MeTtoauueckoe rocobue. O. C.
abpuensan,U. T'. Octpoymos, C.A. Cnagko. M. ITpocBereHue

Ypoku xumuu B 11 knacce. ba3oBblii ypoBeHb. MeToquueckoe rocobue. O. C.
I'abpuensan,U. T'. Octpoymos, C.A. CnagkoB. M. ITpocBereHue

OUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPChI CETU
NHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/

CUCTEMA OLIEHKUA JOCTNXEHUSA OBYYAIOHINMUCSA
IINIAHUPYEMBIX PE3YJ/IbTATOB OCBOEHNSA OBPA30BATEJ/IBHBIX
ITPOI'PAMM HA YPOBHSAX CPEJHEI'O OBIIEI'O OBPA3OBAHMSA

OtlleHKa [OCTY)KeHUs! TIaHUPYeMBIX pe3y/bTaTOB OCYIIEeCTB/SIETCS] B COOTBETCTBUM C
WH(POPMAIMOHHO-METOJUYECKUM TIMCbMOM 00 0COOEHHOCTSIX TperofaBaHusl  yueOHOTro
npeameta «Xumusi» B 2025/2026 YHEBHOM I'O1Y https://edsoo.ru/mr-himiya/



http://school-collection.edu.ru/catalog/
https://edsoo.ru/mr-himiya/
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