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ITIOSICHUTEJIbBHAS 3AITMCKA

[Tporpamma 1o Xxumuu Ha YpOBHE CpeJHEero obIero o6pasoBaHms paspaboTaHa Ha OCHOBE
®epepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickon @emepanmm»,
TpebOBaHMII K pe3yJibTaTaM OCBOeHMs ¢efepasbHOM 00pa30BaTebHON MPOrpaMMbl CPETHETO
obmiero ob6pasoBanusi (POIT COO), mpencraBieHHbIx B DemepaqbHOM TOCYIAPCTBEHHOM
obpasoBaresbHOM craHaapre COO, ¢ yuérom KoHuemnimu mpenogaBaHusi yueGHOro NpeaMera
«XuMusi» B 00pasoBaTesibHbIX oOpranmsaimsx Poccuiickoin @epepanyy, peaansyoImx
OCHOBHbIe OOpasoBaTesbHble ITPOrPaMMbl, M OCHOBHBIX TOJIOKeHUI1 «CTpartermm pasBUTHUS
BocriuTaumuss B Poccmiickon @emepaumm Ha mepuopn mo 2025 roma» (PacmopsikeHue
[TpaButenbcTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOAOB K pa3pabOTKe IpOrpaMMbl IO XUMMUM, K OIpeneseHuIo OoobIein
cTparermy o6ydeHMsl, BOCIUTAHUS M Pa3BUTHS OOYYAIOIIMXCS CPEACTBaMM y4eOHOro MpeameTa
«Xuvmst» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBMJIM KOHIENTYasbHbIE ITOJIOSKEHMSI
®dI'oC COO o B3aMMOOOYCIOBJIEHHOCTM IIeJiell, COOepsKaHMusl, pe3yJIbTaTOB OOyYEeHUSI U
TPeOGOBaHMI K YPOBHIO MOJITOTOBKY BbIITYCKHUKOB.

XumMnueckoe oOpas3oBaHMe, IIOJydyaeMOe€  BBITYCKHMKaMM  0OIe06pa3oBaTebHON
OpraHmu3anuy, SBJSETCS HEOThEeMJIEMOM YacThl0 MX obpasoBaHHOCTM. OHO  CITYKUT
3aBEePILIAIOIIMM 3TAllOM peaju3alyuy Ha COOTBETCTBYIOLIEM €My 06a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTeN, TMPUCYIIUX IeJIOCTHOM CUCTEME XUMMYECKOrO oO0Opa3oBaHMs. OTU II€HHOCTU
KaCaroTCsl MO3HAHMSI 3aKOHOB MPUPOAbI, (POPMMUPOBAHMSI MUPOBO33PEHUSI U OOIIEN KYJIbTYPbI
YyeJlOBeKa, a TaKKe 9SKOJIOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3I0POBBIO U
pupogHON cpere. PeanmsyeTcss Xxummudeckoe o6pa3oBaHye 0Oy4YalOIIMXCsS Ha YPOBHE CPeIHEro
06111ero 06pa3oBaHMSI CPENCTBAMM YUEOHOTO IpeaMeTa «XMUMUSI», COIEepsKaHue U MOCTPOEHMe
KOTOPOT'O OIpe/ieJIeHbl B IpOrpamMMe IO XMMMM C YYETOM CIEeUMPUKM HAyKM XUMUM, €€
3HAUYEeHMs B TIO3HAHUM MPUPOMABI M B MaTePUaTbHON KMU3HM OOIIECTBA, a TAK)KE C YUETOM OOIINX
1eJiel ¥ MPUHILMIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSTHME CUCTEMbI CPEIHETO OOIIEro
ob6pasoBanus B Poccuiickoit Menepaiinm.

XuMMs Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0COOYIO pOJib B COBPEMEHHOM
UMBUIM3AIMY, B CO3aHMY HOBOM 6asbl MaTepMajabHOM KyJbTypbl. OHa BHOCUT CBOJ BKJIAJ B
dbopmupoBaHye palMOHAJIbBHOTO HAYYHOTO MBIIIJIEHNS, B CO3[IaHMe 1IeJIOCTHOTO MpeACTaBIeHNSs
006 OKpYsKarIleM MMUpe KaK O eAVMHCTBE MPUPOILI M YesIOBeKa, KOTOpoe (GopMupyeTcss B XUMUN
Ha OCHOBE TIOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEro MMUpa, OCO3HAHMUST B3aMMOCBSI3U
MEXy CTPOEHMEM BEIIEeCTB, MX CBOMCTBAMM M BO3MOYKHBIMM O0JIACTSIMM TIPUMEHEHMS.

TecHO B3aMMOIENCTBYS C [JpPYTMMM €CTECTBEHHBbIMM HayKamMM, XUMMUS CTajaa
HEOTHEMJIEMOJ YacCTbIO MMPOBOV KYJIbTYPbl, HEOOXOAMMBIM YCJIOBMEM YCIIEIIHOTO Tpyaa U
SKU3HM KaskIoro wieHa obiiectBa. CoBpeMeHHass XUMMMsI KaK HayKa co3upaTresbHas, Kak HayKa
BBICOKMX TE€XHOJIOTMI HalpaBjieHa Ha pellleHye TJIO0aJIbHbIX MPOOJIEM YCTONYMBOTO Pa3sBUTHS
YyeJIOBEYeCTBA — ChIPbEBOI, SHEPreTMYEeCKOM, IIMIIEBOM, 3KOJIOTMYECKOi Oe30IMacHOCTU U
OXpaHbI 3J0POBbBSI.

B cooTBercTBUM C O6IIMMM IeISIMM UM TPUHLMIIAMM CpenHero oOilero oOGpa3oBaHUS
conmepskanue npeameta « Xumust» (10-11 kmaccel, 6a30Bblii YPOBEHDb M3YUEHMS) OPUEHTUPOBAHO
MpeMMYILeCTBEHHO Ha OOIIEKYJbTYPHYIO TMOATOTOBKY OOYUaloIIMXCsl, HEOOXOOAUMYIO UM MJIst
BBIPAOOTKM MMPOBO33PEHUYECKMX OPUEHTUPOB, YCIIEIIHOTO BKIKOUEHMS B SKM3Hb COIIMYMA,
MPOJIOJIKEHMST 0Opa30BaHMsI B Pas3/IMUHbIX 00JIACTSIX, He CBSI3aHHbBIX HEITOCPEICTBEHHO C XUMUEN.

CocraBnsitomMMy  ripeaMeTa « XUMMSI»  SBJISIIOTCS 6a30Bble Kypchl - «OpraHuueckas
xumMusi» 1 «OOIIas ¥ HeopraHuueckast XMMMsI», OCHOBHBIM KOMIIOHEHTOM COJIePsKaHMsSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 6a30BOM HayKM: CHCTEMa 3HAHMI TI0 HEOPTaHNYECKOM XUMUM (C BKITIOUEHMEM
3HAHMI U3 0OIIIel XMMNUM) U opraHmueckon xumuu. GopmMupoBaHue MaHHON CUCTEMbI 3HAHWUIA
py U3y4YeHUM TMpeaMeTa oOecrneynBaeT BO3MOKHOCTb PAacCMOTPEHMSI BCErO MHOTro00pasus
BEIEeCTB Ha OCHOBE OOILIMX MOHSTHUM, 3aKOHOB U TEOPUI XUMUN.



CtpykTypa comepskanust KypcoB — «Opranmuueckas xumusi» u «O6111as1 M HeopraHuveckast
XuMMsi» chOpMMpOBaHa B MPOrpaMme MO XMMMM Ha OCHOBE CHMCTEMHOTO IMOAXO0Ma K U3YYEHUIO
yuebHOro Marepuasia ¥ OOYCJIOBJI€EHA MCTOPUUYECKM OOOCHOBAHHBIM pa3BUTMEM 3HAHMI Ha
OIpeeIEHHbIX TEOPeTMUYECKUX YpPOBHAX. Tak, B Kypce OpraHMuYecKol XMMMM BellecTBa
paccMaTpuBAIOTCS Ha YPOBHE KJIACCMYECKOM TEOPUM CTPOEHMSI OPraHMYEeCKUX COeIVHEHWUI, a
TaK)Xe Ha YPOBHE CTEPEeOXMMMUYECKUX U IJIEKTPOHHBIX IPENCTaBJE€HMI O CTPOEHUM BeIeCTB.
CBeneHust 06 M3yuaeMbIX B Kypce BeIeCTBax [JalOTCS B PasBUTUM — OT YIJIEBOAOPOIOB OO
CJIO’KHBIX OMOJIOTMUYECKM aKTUMBHBIX COeAVHEHMI. B Kypce opraHMuyeckoyil XUMMUM IOJyYaroT
pasButie chopMyupoBaHHbIe HAa yPOBHE OCHOBHOI'O OOIIEro 0O6pa3oBaHMSI IepBOHAYAJIbHbBIE
MIpeACTaBIEHNsI O XMMMUUYECKO CBSI3Y, KJIaCCU(UKAIMOHHBIX IMPU3HAKaX BEIeCTB, 3aBUCUMOCTHU
CBOMCTB BeILIECTB OT UX CTPOEHMSI, O XMMUYECKOM PeaKIInu.

[Tom HOBBIM YIJIOM 3peHMs B IpeamMere «Xumus» 6GasoBOTO YPOBHSI pacCMaTpMBaeTCs
M3YYEHHBbII Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMS TEOPEeTUUECKUI MaTepuan wu
(axkToIOTMUECKME CBEIEHMSI O BellleCTBaX M XMMMUECKOM peakuuyu. Tak, B 4aCTHOCTM, B Kypce
«Ob11ass 1 HeopraHu4yeckass XMMMUSI» OOYYarOLIMMCSI TTPEIOCTAB/ISIETCS BO3MOXKHOCTh OCO3HATh
3HaUeHMe TEepPUOIMYECKOTO 3aKOHA C OOIIeTeOpeTMUYeCKUX M METOMOJOTMYECKUX ITO3UIINIA,
1yGske TIOHSITh MCTOPUYECKOe M3MeHeHMe (GYHKIMM 3TOrO 3aKOHa — OT OO0O06IIAioein o0
OOBSICHSIIOLLIEN M TTPOTHO3UPYIOIIEN.

Enunast cucrema 3HaHUI O BaKHEMIIMX BeIECTBaX, UX COCTaBe, CTPOEHMM, CBOVICTBAX U
MIPMMEHEHMH, a TAKXKe O XMMUYECKUX PeaKIMsIX, X CYIIHOCTY U 3aKOHOMEPHOCTSIX IMPOTEeKaHMS
moronHsieTcss B Kypcax 10 wm 11 K/maccoB ssieMeHTaMM  COHIEpPsKaHWSI, MMEIOIIMMU
KYJIbTYPOJIOTMYECKUIA ¥ TIPUKJIAOHONM XapakTep. OTU 3HAHMS CIIOCOOCTBYIOT ITOHMMAHMIO
B3aMMOCBSI3M XMMUM C OPYTMMM HayKaMM, PacKpbIBalOT €€ poJib B II03HABATEJIbHOM U
MPaKTUUYECKOM [IesITeJIbHOCTM YeJIOBeKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBaXKEHMs K IIPOLIeCCY
TBOpPYECTBA B 0OJIACTY TEOPUM U TPAKTUUECKUX MPUIOKEHMUI XUMMUM, TTOMOTAIOT BBIITYCKHUKY
OPMEHTUPOBAThCSI B OOIIECTBEHHO M JIMUYHOCTHO 3HAUMMBIX IPOOGJIEMax, CBSI3aHHBIX C XMMMEH,
KPUTUYECKM OCMBICIMBATh MH(GOPMAIIMIO U IPUMEHSITh €€ [Jis MMOMNOJHEHNUS 3HAHMUI, pelleHus
VMHTEJJIEKTYaJIbHbIX UM SKCIIEPMMEHTAJIbHbIX MCCIeNOBaTe/bCKMUX 3aJad. B 1iesloM copepykaHue
yuebHOro mpeamMeTra « XMMMsi» JaHHOTO YPOBHSI M3Y4YEeHMsST OPUEHTUPOBAHO Ha (GOPMUPOBAHME Y
00YYaoIIMXCSI MUPOBO33PEHUECKOM OCHOBBI [IJISI MOHUMMaHMUS (GUIOCOMCKUX MUOAEH, TaKuX Kak:
MaTepuaJbHOE €AVMHCTBO HEOPTaHMYECKOTO M OPraHMYeCKOro Mupa, 00YyCJIOBJIEHHOCTh CBOMCTB
BEIlIeCTB X COCTaBOM ¥ CTPOEHMEM, ITI03HAaBaeMOCTh IIPUPOIHbBIX SIBJIEHMIA ITYTEM SKCII€PUMEHTa
M pelleHus TMPOTUBOPEUN MEKIYy HOBBIMM (aKTaMy U TEOPETUUYECKUMM IPedIOChUIKaMM,
OCO3HaHMe POJIM XUMMUU B PellieHMM 5KOJIOTUMYECKUX MPOoOJIeM, a TakKe MpobJieM cHepeskeHus
SHEPreTUUYeCKUX PeCYpPCOB, ChIPbsI, CO3IaHMS HOBBIX TEXHOJIOTUII ¥ MaTePUAJIOB.

B nnaHe pemienus 3amay  BOCIMTAHMSI, PasBUTUS ¥ COLMaIM3ALMU  OOYUYAIOIIUXCS
MIPUHATBIE IIPOTPaMMOI IIO0 XMMMM IIOAXOObI K OIpefeeHMIO COAepsKaHus ¥ ITOCTPOEHMs
npeaMeTra IpeaycMaTpMBaIOT (POpPMMPOBAHME YHUBEPCAIbHBIX YUEOHBIX IECTBUM, MMEIOIINUX
6a30Boe 3HaueHue IJIs Pa3JIMUHbIX BUAOB IesITeJIbHOCTI: pellleHus IpobJieM, MOMCKa, aHaau3a u
06paboTKkM uHMOpMaLNKM, HEOOXOAMMBIX MIJIS THPUOOPETEeHMS OIMbITa IMPAKTUYECKOM U
MUCC/IeA0BaTeIbCKOM JeITeIbHOCTH, 3aHMMAaIOIIIel BasKHOEe MeCTO B ITO3HAHUM XUMUNA.

B mpakTuke npemnogaBaHus XMMUM KaK HA YPOBHE OCHOBHOI'O OOIIEro 06pa3oBaHmsl, TaK U
Ha YpOBHe cpemHero oOmiero o6pasoBaHusl, IIpM OIpeHeeHUM  COMepsKaTebHOM
XapaKTEepUCTUKM Liejell U3ydeHUsl IIpeaMeTa HallpaBjeHMeM II€pPBOCTEIIEHHOM 3HAUYMMOCTHU
TPaAUIMOHHO TIPU3HAETCST (OPMMpPOBaHME OCHOB XMMMUYECKOM HayKM KakK 006JacTu
COBPEMEHHOI'O €CTEeCTBO3HAHMS, IMPAKTUUYECKON [IesITe/IbHOCTM UYejioBeKa M KaK OOHOIO U3
KOMIIOHEHTOB MMPOBOM KyJbTypbl. C METOAMYECKOV TOUYKM 3PEeHMsI TaKoi IOAXOHd K
OIpeIe/IeHNIO 1IeJIel U3yUeHMs IIpeaMeTa SIBJISIETCSI BIIOJIHE OIPaBIaHHbIM.

CorjacHO JAaHHOV TOYKEe 3peHMs IJIaBHBIMM IeISIMM M3YUeHUsl MpeamMeTa «XMMUsI» Ha
6a3zoBom ypoBHe (10 -11 ki1.) aBasIIOTCS:



e (OpMMPOBAaHME CHUCTEMbI XUMWYECKMX 3HAHMI KaK BayKHENMIIEeM COCTaBJISIONIEN
€CTeCTBEHHO-HAaYYHOM KapTUHBI MMpa, B OCHOBE KOTOPOJ JIeKaT KJ/IIOUEeBble MOHSTHS,
dbyHIameHTa bHbIE 3aKOHBI M TEOpUM XUMMM, OCBOEHME SI3bIKa HAyKM, YCBOEHUE U
MMOHMMAaHMe CYIIHOCTY [OCTYIHBIX OOOOIIEHNII MMPOBO33PEHUYECKOr0 XapaKTepa,
O3HAKOMJIEHME C UCTOPUEN UX Pa3sBUTUS U CTAHOBJICHMUS;

e (dopMupoBaHMe U pasBUTHE TMPEICTAaBJIEHUI O HaYyYHbIX METOAAX ITO3HAHMS BEIECTB U
XMMMUYECKMX DPeaklyii, HeOOXOAMMBIX IJIs1 IPUOOpeTeHUsT YMEHUI OPUEHTUPOBATbCS B
MUpe BellleCTB ¥ XMMUUYECKUX SIBJIEHUI, MMEIOLLIMX MECTO B IPUPOAE, B IPAKTUUECKON U
TTOBCETHEBHO SKU3HU;

® pasBUTME YMEHMII ¥ CII0OCOOOB [eSITeJIbHOCTM, CBSI3aHHbIX C HAOJIOJEHMEM U
OOBSICHEHMEM XMMMUUYECKOIO SKCIEpPMMEHTa, COOIONeHMeM IpaBuUl  6e30IacHOro
oOpallleHusI C BelleCcTBaMMu.

Hapsnmy c satum, copepskaTesbHash XapaKTePUCTHUKA LIeJIeil ¥ 3aad U3ydeHus TIpeIMeTa B
MporpaMme IO XUMMMM YTOUHEHa ¥ CKOPPEKTMPOBaHA B COOTBETCTBMUM C HOBBIMMU IIPMOPUTETAMMU
B cucTeMe cpemHero obOiero o6pasoBaHus. CeromHsi B IperojaBaHUM XUMUM B OOJbIIIEN
CTEIIeHM OTHAETCS MpPEeANOouTeHre IPaKTMYeCKO) KOMIIOHEHTEe COAep:KaHusl OOyYeHus,
OPMEHTMPOBAHHO}M Ha TIIOATOTOBKY BBIITYCKHMKA O0O0IIe06pa30BaTeIbHOM  OpraHM3alnm,
BJIAZIEIONIETO He HAaOOpoM 3HaHMM, a (PYHKIMOHAJIBHOM I'PaMOTHOCTbIO, TO €CTh CIIOCOOaMM U
YMEHMSIMM aKTMBHOTO TIOJIYYEHMs] 3HAHUM M TIPUMEHEHUSI UX B PeaslbHOM KU3HU [IJIST PelIeHNs
MPaKTUYECKNUX 3a7ay.

B cBasu ¢ stMM npm usyueHum TmipeaMeTa «XUMMUS» JTOMMHUPYIOIee 3HaueHue
MPMOOPETAIOT TaKMe LeJIM U 3aJaun, KaK:

aganramysi  oOyvarommxcs K  YCJOBMSIM — OVMHAMMYHO  Pa3BMBAIOIIErOCS  MMpa,
dbopMupoBaHMe MHTEJJIEKTYaJIbHO PasBUTONM JIMYHOCTM, TOTOBOM K CaMOOOpa3sOBaHMIO,
COTPYOHUYECTBY, CAMOCTOSITEJIbHOMY IIPUMHSTUIO TPAMOTHBIX peIIeHMII B KOHKPETHBIX
SKM3HEHHbBIX CUTYaLMSIX, CBSI3aHHBIX C BEIIeCTBAMMU U UX IIPUMEHEeHIEM;

dbopmupoBaHme y OOYYAIOIIMXCS K/TIOUEBBIX HABBIKOB (KJ/IIOUEBBIX KOMITETEHIINI),
MMEIOILIMX YHUBEpCaJbHOE 3HaueHue IJIs1 PasjJMUHbIX BUOOB IEeSTeJIbHOCTI: pelleHus IpobiieM,
MOoMCKa, aHaimu3a U o0paboTku MHAOOpMAINY, HEeOOXOOMMBIX IJi1 INPUOOPEeTeHMSI OIbITa
IesaTeJIbHOCTY, KOTOpasl 3aHMMaeT Ba’kHOE MECTO B MO3HAHUM XMMUM, a TakKXKe [IJIT OLEHKU C
MO3ULIMI SKOJIOTMUYECKOM 6e30IMacHOCTM XapaKTepa BAMSHMS BeleCTB U XMMUUECKUX MIPOLIeCCOB
Ha OpPraHyu3M YeJIOBeKa U IPUPOIHYIO CPeIy;

pasBUTHE TIO3HABATEIbHBIX MHTEPECOB, MHTE/IEKTYAJbHBIX ¥ TBOPUYECKMUX CIIOCOOHOCTEN
OOYYaIOIIMXCS: CIIOCOOHOCTM CAMOCTOSITEIbHO IIPUOOpPEeTaTh HOBbIE 3HAHMUS 110 XUMUM B
COOTBETCTBUU C KM3HEHHBIMMU ITOTPEOHOCTSIMM, MCIIOIb30BaTh COBpeMeHHbIe MH(POpMalIOHHbIe
TEXHOJIOTMM /IS IIOMCKA U aHaIM3a YUeOHOM U HayYHO-TIONYJISIPHOM MHMOpMAaIUy XMMUUECKOTO
cofepsKaHus;

(opmupoBaHMe 1 pasBUTHE Y OOYUAIOIIMXCS aCCOLMATUBHOIO U JIOTMUYECKOTO MBbIIIJIEHMS,
HaOJTIIOIaTeIbHOCTY, COOpPAaHHOCTM, aKKYpaTHOCTM, KOTOpble OCOOEHHO HeOOXOIMMbI, B
YAaCTHOCTU, ITPY IIJIAHMPOBAHUY U ITPOBEIEHNM XUMUUECKOT'O IKCIIEPUMEHTA;

BOCIIUTAHME Yy OOYyYalOIMXCsl YOEeKIEHHOCTM B T'YMaHMCTMYECKOM HaIpaBJIEHHOCTU
XUMUM, €€ BaXKHOM PpoOJM B  PelleHuM TIJIOOAJbHBIX IPOOJIEM  palyOHAJIbHOIO
MIPUPOIOIIOJIb30BAHMS, ITOMOTHEHMS] SHEPreTUUECKUX PEeCcypcoB M COXPaHEHMSI MPUPOIHOTO
PaBHOBECHSI, OCO3HAHUS HeOOXOOMMOCTM OepeKHOrO OTHOIIEHMSI K IIPUPOIEe M CBOEMY
3I0POBbIO, a TaKKe MPUOOPETEHMs] OIbITa MCIIOJb30BAHMS TTOJTYUEHHBIX 3HAHMIA IJISI TIPUHSITHAS
I'PaMOTHBIX PEIIeHNUN B CUTYAIUSIX, CBI3aHHBIX C XUMUUECKUMU SIBJIEHUSIMA.

B yue6bHOM m1aHe cpemHero obiero oGpasoBaHuMs IMpeaMeT «XuMus» 6a30BOr0 YPOBHS
BXOJIUT B COCTAaB IMPeIMETHOM 001acTi «EcTecTBeHHO-HayUHbIe IPeIMEThI».



O611iee uKC/I0 YaCcOB, OTBEEHHBIX IJISI U3YueHUs] XMMUM, Ha 6a30BOM YpOBHE CpeJHEero
obiiero obpasoBanmsi, cocrapisier 68 yacos: B 10 kmacce - 34 uvaca (1 yac B Hegenio), B 11
Kyacce - 34 vaca (1 yac B Hefeo).



COJEP>XAHUE OBYUYEHUS
10 KJIACC
OPTAHMNYECKAS XUMUS

TeopeTnyecKyme OCHOBbI OPTaHUYECKOW XUMMUI

[Tpenmer opraHn4YecKoi XMMWUM: €€ BOSHMKHOBEHME, Pa3BUTHE Y 3HAUEHME B IOJTyUYEeHUU
HOBBIX BeIlIECTB ¥ MaTepuasoB. Teopusi CTpoeHus oprannueckux coeayuennii A. M. bytieposa,
eé ocHOBHble TmooskeHUs1. CTpyKTypHble (opMysbl OpraHMueckux BellecTB. ['omosorus,
m3omMepust. XMMudecKkasi CBSI3b B OpraHMYeCKMX COeVTHEHMSIX — OJMHAPHbIE U KPaTHBIE CBSI3N.

[IpencraBienne o  kiaccuukalyuM  OpraHMYecKMxX  BellecTB.  HomeHkiaTypa
OpPraHMYeCcKMX COeAVHEeHMI (CUCTeMaTuueckas) ¥ TpPUBMAJIbHbIE HA3BaHMS BaKHEMIIINX
npefcTaBuTesel KJIacCOB OpraHMuYeCcKMX BellleCTB.

OKcrepMMeHTaIbHbIE METOMIbI M3YUYEeHMST BEIEeCTB M MX IpeBpallleHNnI: 0O3HaKOMJIEHME C
obpasliaMy OpraHMYeckMx BellleCTB M MarepuaiaMy Ha UMX OCHOBE, MOAEIMPOBaHME MOJIEKYJI
OpPraHMYecKMX BEIIeCTB, HAOJIOAeHMe ¥ ONMCaHMe JIEeMOHCTPAIMOHHBIX OIBITOB IO
MpeBpallleHNI0 OpraHNYeCcKuX BelecTB Mpy HarpeBaHuu (IJ1aBjieHue, OOyI/IMBaHNue U TOpeHNe).

YrieBoaopoabI

AJKaHBI: COCTaB M CTpOeHMe, TOMoJIOTMYecKuil psin. MeTaH M 3TaH - MPOCTeNIlne
MpeNCTaBUTEIN aJIKaHOB: (GU3MUYECKMe U XUMUUYECKMe CBOMCTBA (peakiuy 3aMelieHusT U
rOpeHus1), HaxOXJIeHue B IPUPOJe, MoJIyueHne 1 MpuMeHeHue.

AJIKeHBI: COCTaB M CTPOEHMe, TOMOJIOTMUECKUN Psifl. DTWIEH U MPONUJIEH — MPOCTENIIINE
MpefCcTaBUTeM aJIKeHOB: Gu3Mueckue M XUMMUUECKMe CBOMCTBA (peakiuu TUIPUPOBaHMS,
raJIoTeHNPOBAHMS, TUAPATAIMN, OKUCIEHMS U TTIOJIMMEPU3alN ), TIOJTyYeHne U IpUMeHeHre.

Anxanuensl: 6yraguen-1,3 u MetwiOyragueH-1,3: CcTpoeHme, BayKHENIIME XUMUUYECKME
cBOMCTBA (peakuyst momepusaimn). [TooydeHne CMHTETMYECKOTO KaydyKa M Pe3VHbI.

AJIKMHBI: COCTaB U OCOOEHHOCTM CTPOEHMSI, TOMOJIOTMYECKMI psf. AleTuieH -
MPOCTENIIINIA TIPeNCTaBUTEb AJIKMHOB: COCTaB, CTpOeHue, Gusmueckme M XMMUIECKe CBOMCTBA
(peakuyy TUAPUPOBAHMS, TAJIOT€HUPOBAHUS, TUAPATAIN, TOPEHMS), TIOJIyYeHMe U IIpUMeHeHMe.

Apenbl. Bensos: coctaB, crpoeHme, Gu3MUECKME U XMMMUYECKME CBOMCTBA (peakuyu
raJloreHNpPoOBaHUsI M HUTPOBaHMS), TOJSyueHue U mpumeHeHue. Tonyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2ai02eHUpo8aHus U HUMpPOBAaHus), noayueHue u
npumeHeHue. TOKCMYHOCTb apeHOB. ['‘eHeTMueckass CBSI3b MeXAY  YIJI€BOAOPOIAMMU,
TIPUMHAIJIESKALIMMY K Pa3/IMUYHbIM KIaCcCaM.

[TpupopHble UCTOUHUKM YTJIeBOJOPOAOB. [IpupongHbIi ra3 U MOMyTHbie HedTSIHbIE Tasbl.
Hedts u eé mpoucxoxkmenme. Crocobsl mnepepaboTkyu HedTH: MeperoHka, KpPeKWHT
(TepMuUeCcKui, KaTUIUTUIECKMIN), upon3. IIpomyKTel repepaboTku HedTH, UX TIPUMEHEeHMe B
MIPOMBIIIUIEHHOCTY U B ObITY. KaMeHHbIN yToJIb 1 MPOAYKTHI €ro mepepaboTKM.

OKcrepMMeHTaIbHble METO/Ibl M3yUeHUs] BellleCTB M MUX IpeBpallleHni: 03HaKOMJIeHMe C
ob6pasiamMy IIacTMacc, KayaykoB U pe3uHbl, Kosutekin «HedTb» 1 «Yronb», MogeaMpoBaHue
MOJIEKYJI YTJIEBOJOPOJOB ¥ TaJIOT€HONPOM3BOAHBIX, IPOBeAeHMEe IPAKTUYECKOV PABOThI:
MTOJTyYeHye STUJIEHA U U3YUEeHMe ero CBOVCTB.

PacuéTnbie 3agaun.

Bbruncyiiennss mo ypaBHEHMIO XMMMWYECKON peakiuu (Macchl, OO0BEMA, KOJIMYECTBA
MCXOMHOTO BeIlleCTBAa WM TPOMAYKTa peaklMy IO M3BECTHbIM Macce, OObEMY, KOJUUECTBY
OJJHOTO M3 UCXOJHbBIX BEILIeCTB UM MPOAYKTOB peaKIni).

Kucnopoacogepkaiuye opraHuueckue coeIMHeHs

[IpepgenpHble OOHOATOMHbIE CHMUPTHI. MeTaHONM M 3TaHOJ: CTpoeHue, GusMyecKue wu
XMMMUYECKMEe CBOMCTBA (peakiMy C aKTMBHBIMM MeTajlJlaMM, TaJIOT€HOBOAOPOJaMy, TOpEeHMe),




npuMeHeHue. BogopoHbie CBSI3M MEXIY MOJIEKyJIaMy COUMPTOB. [leiicTBMe MeTaHOsIa 1 3TaHOIa
Ha OpraHu3Mm 4YejioBeKa.

MHoroaToMHble COUPTbL. ODTWIEHIJIMKOIb U TJIMIIEPUH: CTpoeHme, dusuueckmre u
XMMUYECKMEe CBOVCTBA (B3aMMOZENCTBME CO IIEJIOYHBIMY MeTa/UIaMM, KaYeCTBEHHAsT peakiys Ha
MHOTOAaTOMHbIE CHUPTHI). [lelicTBMe Ha oOpraHusM 4uesioBeka. [IpumeHeHMe TrauIEepMHA U
STUJIEHT JINKOJISL.

@deHOM: CTpoeHMe MOJEKYJIbl, (u3nyeckre U XMUMUYECKMEe CBOWCTBA. TOKCUYHOCTD
(penona. [IpumeHenne penona.

Anbnernnbl M kemouwol. Dopmanbrerup, aueTabIerui: CTpoeHue, (usndeckmne u
XUMUYECKMEe CBOVCTBA (peakuyy OKMUCIEHMS M BOCCTAHOBJIEHMS, KayeCTBEHHbIE DPeakIluin),
MOJTyYeHue U IpuMeHeHue.

OpHOOCHOBHbBIE TpefebHbIe KapOOHOBbIE KMCIOThI. MypaBbMHAs M YKCYCHasl KUCJIOThI:
cTpoeHme, pusndeckre M XMMMUUECKMe CBOMCTBA (CBOMCTBA, OOIIIMe IJI KIacca KUCJIOT, PeaKIys
srepuduranum), mnoayyeHue u rnpumMeHeHue. CrTeapuHOBasi M OJIEMHOBAsI KUCJOTbI Kak
MpeACTaBUTEIN BBICIINX KapOOHOBBIX KMUCJIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT,
UX MOIOIIIee JIe/ICTBIE.

CiiokHble 3¢GUpPbI KaK MPOM3BOAHbIE KAPOOHOBBIX KUCIOT. ['MApOIM3 CJIOKHBIX 3(DUpPOB.
JKupsl. I'moponns skupos. [IpumeHeHne sk1poB. buomormnueckas poJb KMPOB.

YreBofibl: COCTaB, KiaaccudbuKkaims yrjiieBogoB (MOHO-, M- U ToJMcaxapuibl). I'ioko3a —
MPOCTENILNIA MOHOCaxXapui: OCOOEHHOCTM CTPOeHUSI MOJIeKYJbl, (pusnueckue U XUmMudeckue
cBoMcTBa (B3ammopmencTBue ¢ rumporeuaom Menu(Il), okuciaeHre aMMMaYHBIM PacTBOPOM
okcupa cepebpa(l), BoccraHoBieHMe, OpoykeHMe TJIIOKO3bl), HaxXOXAeHuMe B IPUPOJE,
MpUMeHeHre, 6uosornueckast posib. @otocuuTes. pyKTO3a KaK M30Mep TJIIOKO3bI.

Kpaxman u memnonos3a kak npupoaHbie nonaumepbl. CTpoeHMe Kpaxmasia U 1eJUTHOJI03bI.
dusnyeckne M XMMMUUIECKIEe CBOMCTBA KpaxMasia (TMIpOoIN3, KaueCTBEHHAs! Peakiys C MOIOM).

OKCcrepMMeHTa/lbHble METOIIbl M3y4YeHMUs BelleCTB M MX IIpeBpallleHui: TpoBeleHue,
HaOJIIOIeHNe ¥ ONMCaHMe EeMOHCTPAIMOHHBIX OITBITOB: TOpPeHyue CIUPTOB, KavyeCTBEHHbIE
peakiiMM OJHOATOMHBIX CHOUPTOB (OKMUcIeHMe 3TaHojsa okcugom menu(ll)), mMHOroaTOMHBIX
crupToB (B3aumomenctBue rmiepuHa ¢ ruapokcumom memu(Il)), ambmernmoB (okuciieHue
aMMMayHbIM pactBopoM okcupaa cepebpa(l) m ruppokcupmom memu(Il), B3aumopencTBue
KpaxMasia C MOJOM), IpOBeIeHMe IPaKTUUEeCKON paboThl: CBOVCTBA PacTBOpPa YKCYCHOM
KUCJIOTBI.

Pacuétupie 3amaun.

Bolunciiennsi 1Mo ypaBHEHMIO XUMMUECKOM peakinuu (Macchbl, OOBEMA, KOIMYECTBA
MCXOMHOTO BeIleCTBAa WM TPOAYyKTa peakiuy IO M3BECTHBIM Macce, 0ObEMY, KOJIMUECTBY
OJTHOTO M3 UCXOJIHBIX BEIIeCTB MUJIU MTPOAYKTOB peaKIni).

A3oTrconepskaiiiie opraHn4yecke coeIyiHeHMs.

AMUHOKMCIOTBI Kak amdoTepHble oOpraHuueckue coenuHeHus. @Pusmueckue u
XMMMUYECKME CBOMCTBA aMMHOKMCIOT (Ha TpuUMepe TJIMIMHA). buosornyeckoe 3sHaueHue
aMMHOKUCIIOT. [lenTuapbl.

benkyu Kak mpupomHble BBICOKOMOJIEKYJISIpHbIE coenvHeHus. [lepBuuHasi, BTOpUYHas U
TpeTUYHass CTPYKTypa OenKkoB. XuMMUeCKue CBOWCTBA O€JKOB: TUIAPOJIN3, AeHaTypalus,
KavyeCTBEHHbIE peaKkly Ha OesIKN.

OKcrepMMeHTabHble METOMbl M3yUeHUs] BeIeCTB M MX TpeBpallleHui: HabioJeHne u
OomnycaHue AEMOHCTPALMOHHBIX OIBITOB: [eHaTypanusi OeJIKOB TIpY HAarpeBaHMM, LIBETHbBIE
peakuyyu GeJIKOB.

BbicoKOMO/IEeKy/ISIDHBIE COeVHeHMSI

OcHOBHbIE TOHSTUS XUMMM BBICOKOMOJIEKY/ISIDHBIX COEOVMHEHUI: MOHOMeEp, MOJIMMED,
CTPYKTYpHOE 3BE€HO, CTeleHb NoJMMepusalyuu, CpenHssi MosieKyssipHas Macca. OCHOBHbIe
MEeTO/Ibl CMHTE3a BbICOKOMOJIEKYJ/ISIPHBIX COeIMHEHMI — TTOJIMMepU3aIust U MOJIUKOHAEH Calysl.



OKcrepMMeHTaIbHbIe METOMIbI M3yUEeHUsT BEIeCTB M MX IpeBpallleHNni: 03HaKOMJIEHMEe C
0o6pa3aMy IPUPOIHBIX Y MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIYKOB.

MesknpenMeTHbIE CBSI3N.

Peanmmsanyst MeXIipeAMeTHbBIX CBSI3€M P M3y4YeHuM opraHmdeckon xmmmuu B 10 Kiacce
OCYIIIECTBJISIETCSI Yepe3 MCIIO/Ib30BaHME KaK OOIIMX eCTeCTBEHHO-HAyYHBIX IOHSTUM, TaK U
TIOHSITUM, SIBJISIOIIVXCSI CUCTEMHBIMU JIJISI OTAEIbHBIX IIPEIMETOB €CTeCTBEHHO-HayUYHOI'O IYKJIA.

O6ie ecTeCcTBeHHO-HAay4Hble ITOHSATUS: SIBJIEHME, HAy4HbIM (aKT, TuUroresa, 3aKOH,
Teopus, AaHaIM3, CUHTE3, KjaccubuKanys, IEePUOAMYHOCTb, HabJogeHne, WM3MepeHue,
9KCIIEPUMEHT, MOJIeJTMPOBaHME.

®dusuka: marepusi, SHEPIMsI, Macca, aTOM, JIEKTPOH, MOJIeKYJIa, SHEpPreTUuueckuii YpoBeHb,
BeIlleCTBO, Tel0, 0OObEM, arperaTHOe COCTOSIHME BeIecTBa, GM3MUYeCKre BeJIMUYMHBI Y eOVHUIIBI
UX U3MEPEHMUSL.

buosnorusi: kmerka, opranmusm, 6mocctepa, OOMeH BeleCTB B opraHmsme, (GpoOTOCUHTE3,
OMOJIOTMUECKM aKTUBHbBIE BellecTBa (OeIKy, YIJIEBOAbI, SKUPbI, (PepMeHTHI).

['eorpacdwmsi: MuHEpasIbl, TOPHBIE TOPO/IbI, ITOJIE3HBIE CKOIIaeMble, TOILJIMNBO, PECYPCHI.

TexHoorus: nuiLeBbie MPOAYKThI, OCHOBBI PAllMOHAJIbHOIO MUTAHMSI, MOIOIIME CPEICTBa,
JIeKapCTBEHHbIE ¥ KOCMETMYECKME Mpernaparbl, MaTepPyUaIbl U3 MUCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA 1 HEOPTTAHNYECKAS XNUMUSA

TeopeTnyeckyme 0CHOBbI XMMMUA

XuMnuueckuit symeMeHT. AToM. Slgpo arToma, WM30TOMNbL. JJIEKTPOHHAsS 0OOOJIOUKA.
DHepreTMuecKyue ypPoBHM, OAYPOBHMU. ATOMHbBIE OpOuTamu, s-, p-, d- aiemeHTbl. OCOOEHHOCTHU
pacripefiesieHs 3JIEKTPOHOB 0 OPOUTAJISIM B aTOMax 3JIEMEHTOB IE€PBBIX YETHIPEX TEPUOJIOB.
OnekTpoHHas! KOHGUTrYpalMsl aTOMOB.

[Tepuogmueckuit 3akoH u Ilepmopgmyeckas cucrema xummueckux sjementoB [l. U.
MenpgeneeBa. CBsI3b MepUOAMYECKOTO 3aKOHAa U [lepuMommyeckoii CUCTEMbI XUMUUYECKUX
snemenToB . M. MeHgeneeBa ¢ COBpeMEHHOJ TeOpMel CTPOeHUS aTOMOB. 3aKOHOMEPHOCTMU
M3MEHEHMST CBOVICTB XMMMUYECKMX 3JIEMEHTOB M 0OPa3yeMbIX MMM MPOCTBIX U CJIOKHBIX BEIECTB
IO TPYIINaM U TiepuoAaM. 3HaueHue MeproIMIeckoro 3aKoHa B Pa3sBUTUM HAYKMU.

CtpoeHne BeliecTBa. XMMHUYECKass CBsI3b. BuIbl XMMUYECKON CBSI3U (KOBaJeHTHas
HEIoJIIpHasl U TOJIIpHasl, MOHHAas, MeTa/yimuyeckas). MexaHu3Mbl 0Opa3oBaHMsI KOBaJIEHTHOM
XUMMUUECKOM CBSI3u (OOMEHHbIN M OHOPHO-aKIeNnTOpHbIN). BomopoaHasi cBsi3b. BasieHTHOCT®.
OnekTpooTpuiiateibHOCTh. CTeneHb OKuceHust. IOHbI: KaTMOHBI ¥ aHMOHBI.

BeliecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOeHMSsI. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIleCTBa. TUIbI KPUCTA/UIMYECKMX PEIIETOK. 3aBMCUMMOCTb CBOMCTBA BEIECTB OT THMIIA
KPUCTA/UTNYECKON PEIIETKMN.

[ToHsTue o gucrepcHbIX cucTeMax. VicTMHHbBIE 1 KOJIJIOMAHbIE pacTBOpbl. MaccoBast mosist
BellleCTBa B pacTBOpE.

Knaccudbukanust  HeopraHmvyeckux coeauHeHuii. HomeHkiaTypa  HeOpraHMUYeCKUX
BellleCcTB. ['eHeTuyeckass CBsI3b HEOPraHMYECKMX BeIeCTB, MPUHAAJIEKAINMNX K Pa3IMUHbIM
KJIacCaM.

Xumnueckast peakuus. Knaccudukanyss Xummyeckux peakiMii B HEOPraHMYECKOM U
OpraHMYecKOM XMMUM. 3aKOH COXPaHEHMsI MAaCChl BEIECTB, 3aKOH COXPaHEHMS U MpeBpaIleHusI
SHEPIrUM MpU XUMUUECKUX PeaKIusIX.

CKOpOCTb peakiuu, €€ 3aBUCUMMOCTb OT pasJnMyHbIX (akTopoB. O6paTuMble peakLuu.
Xumnyeckoe paBHOBecue. DakTOpbl, BIMSIONIME HA COCTOSIHME XUMMUYECKOTO paBHOBECHS.
[Tpunimmn Jle [laTenbe.



OJiekTposauTudeckast auccoumanus. CuabHbIe U ciiabble 31eKTposnThl. Cpema BOIHBIX
PacTBOPOB BeIIeCTB: KMCJIast, HeITpaibHasl, IeJIOUYHasl.

Oxuc/IUTEIbHO-BOCCTAHOBUTE/IbHBIE PEaKIIUMA.

OKcrepMMeHTaJIbHbIe METOIbl M3YUeHMSI BellleCTB M UX IpEeBpallleHui: JeMOHCTpaLys
tabymi, «Ilepuogmnueckast cucrema xummyeckux snemeHToB . M. MengeneeBa», u3ydeHue
Mojesieli KPUCTA/UIMYECKMX PEIIETOK, HabJlofeHue M OIMcaHue OeMOHCTPAlMOHHBIX U
JTabOPaTOPHBIX OIBITOB (pa3jIo’KeHue IepoKCHMIa BOAOpPOAA B MPUCYTCTBMM KaTaIn3aTopa,
ompefesieHMe Cpelbl PaCTBOPOB BEIECTB C ITOMOIIbIO YHUBEPCAJbHOIO MHAMKATOPA, PeakIyyu
MOHHOTO OOMeHa), IMpoBeIeHMe MPaKTUUECKOM paboThl «BiusHue pasimuHbix (PakTOpoB Ha
CKOPOCTb XMMMUYECKOM PeaKIun».

Pacuértupie 3agaun.

PacuéTpl 1o ypaBHEHUSIM XMMUUYECKUX Peakliyii, B TOM UMCJIe TEPMOXMMMUECKME PACUETHI,
PacY€EThI C UCII0/Ib30BaHMEM ITOHATHUSI «MaCcCOBast JOJIS BelleCTBay.

Heopranmnueckasi xumms

Hemeramnbl. TlonoskeHne HemeTta/sioB B IlepMoagmueckoit cucremMe XUMUUYECKUX
snementoB . M. MeHpgeneeBa M OCOOEHHOCTM CTPOeHMsI aToMoB. Du3nueckue CBONICTBA
HEeMeTaJUIOB. AJTOTPONNSI HEMETa/UIoOB (Ha IIpuMepe KUCI0poaa, cepsl, pocdopa u yriaepona).

XMUMUUYeCKye CBOJMCTBA BaKHENIINMX HeMeTa/UIoB (TajloreHoB, cepbl, a3oTa, ¢ocdopa,
yIJIepozia ¥ KpeMHMSI) M UX COeIMHEHUN (OKCUIOB, KMCIOPOICOIEPsKAIIMX KMUCIOT, BOAOPOIHbIX
COemMHEHNN).

[puMeHeHMe BasKHEMINX HEMETAJJIOB U UX COeVHEHMIA.

Mertasebl. Ilonoskenne metasuioB B [lepuonnyeckoii cucreme XMMUUYECKUX 371eMeHTOB /1.
U. MenpeneeBa. OcoBeHHOCTM CTPOEHMsI 3JEKTPOHHBIX 00O0JI0UeK aToMOB MeTasuioB. OO6Iiue
(pusnueckme cporcTtBa MeTa/uioB. CIUIaBbl META/IJIOB. DJIEKTPOXMMMUYECKUI DS, HAIPSOKEHUI
METaJIJIOB.

XumMmyeckue CBOMCTBA Ba)KHEMIIMX MeTa/UIOB (HATpWUil, Kajaui, KajabLiMii, MarHum,
QTIOMMHUI, LIMHK, XPOM, JKeJIe30, Meb) U UX COeIVTHEHMUIA.

O6i1ye crioco6s! MOyYeHMss MeTasuIoB. [IpyMeHeHe MeTaJIJIOB B ObITY U TEXHUKE.

OKcrepMMeHTa/IbHbIE METONIbl M3YUeHMS] BEIIeCTB M WX IIpeBpallleHuii: U3ydeHue
KOJIeKIMM «MeTa/uibl M CIUIaBbl», OOpasliOB HEMETA/IJIOB, pelleHMe SKCIepMMEHTaIbHbIX
3a7au, HabaofeHue U ONMCaHMe JEeMOHCTPAalMOHHBbIX U  JIaOOpaTOPHBIX  OIIBITOB
(B3aMMOJEeNCTBME TUAPOKCHUIA AJTIOMUHMS C PAaCTBOpaMM KUCJIOT U ILeJoYel, KauyeCTBEHHbIE
peakIy Ha KaTMOHbI METAJIJIOB).

PacuéTnbie 3agaun.

Pacuétpl Macchl BelllecTBa MM OOBEMA ra3oB IO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce UM 00bEMY ONHOTO M3 YUYaCTBYIOIIMX B peaklMy BellecTB, PacyeThl Macchl (0ObEMa,
KOJIMYECTBA BeIlIeCTBa) MPOMYKTOB PEaKIMM, €CJIM OJHO U3 BEIIeCTB MMeeT IIPUMECH.

XymMus U )XU3Hb

Posnb xumum B obecrieueHn SKOJIOTUUECKOM, SHEPTeTUUECKON U TUIIEeBO 6e30MMacHOCTH,
pasBuTuu MegunyHbl. [IOHATME O HAyyHBIX METOHAX IIO3HAHMSI BEIeCTB M XUMUUECKUX
peaxuuii.

IIpencraBienuss 06 OOIIMX HAYYHBIX IPUHIMIIAX IPOMBILIIEHHOIO ITOJYYEHUS
BaKHEMILIMX BElleCTB.

YenoBek B Mupe BeIIeCTB M MAaTEPHUAJIOB: Ba)KHENMIIME CTPOUTEbHbIE MaTepUaibl,
KOHCTPYKIIMOHHbIE MaTepuajbl, KpPacKu, CTeKJIO, KepaMuKa, MaTepuaybl [JIsI 3JIEKTPOHVKM,
HaHOMaTepuabl, OpraHNYECKye ¥ MUHEPAJIbHbIE YI0OPeHMSs.

XuMusT ¥ 3M0pPOBbE YeJIOBEKa: IpaBuja MCIIOIb30BaHMs JIEKAPCTBEHHBIX ITPErapaToB,
MpaBuJia 6€30IMacHOr0 MCIIO/Ib30BaHMS IIperapaToB ObITOBOM XVMUM B IIOBCEIHEBHOM SKU3HM.

MesknpeaMeTHbIE CBSI3M.

Peanuszanyst MeKIpeIMeTHBIX CBSI3€M MPY M3yUYeHUM OOIlel ¥ HeOpraHn4yeckon XUMUM B
11 xyacce ocylIiecTBIsIeTCST yepe3 MCIO/Ib30BaHMe KaK OOIIMX eCTeCTBEHHO-HAYUYHbIX TOHSITHUI,



TaK U HOHSTUM, SIBJISIOIIUXCSI CUCTEMHBIMU IJISI OTAEIbHBIX IPEIMETOB €CTEeCTBEHHO-HAyYHOI'O
LIMKJIA.

OG6ie ecTeCTBEeHHO-Hay4YHble TIOHSITMSI: HAyuyHbIM (akT, TuUIoTesa, 3aKOH, Teopwus,
aHa/JM3,  CUMHTe3,  KiIaccubuKaums,  IMepUOAUMYHOCTb,  HaOJIOIeHue,  SKCIEePUMEHT,
MOJIeJIMpOBaHye, U3MepPEHe, IBJIEHNIeE.

®dusuka: marepus, SHEpPrusi, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEWTPOH, MOH, M3OTOII,
Paii0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI yPOBEHb, BEIIECTBO, TEJI0, 0OBEM, arperaTHoe
COCTOSIHME BelllecTBa, (pu3nvecKye BeJIMUMHbI U eIVHULIbI UX M3MEpPEeHMsI, CKOPOCTb.

Buonorus: kietka, opraHusM, 5KOCUCTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMMHbI, 0OMEH BeIleCTB B OpraHu3Me.

['eorpacdwmsi: MuHepasibl, TOpPHbIE TOPO/IbI, ITOJIE3HbIE CKOIIaeMble, TOILJIMBO, PECYPChI.

Texuonorus: XUMMUYEeCKast MIPOMBIIIIEHHOCTD, MeTaJUTyprusi, MIPOU3BOJICTBO
CTPOUTEIbHBIX MaTepuasos, CeJIbCKOXO3SI/ICTBEHHOE MTPOU3BO/ICTBO, MAILIEeBast
MIPOMBIIIVIEHHOCTD, (apmMalieBTu4ecKass IIPOMbIIIEHHOCTb, IIPOM3BOICTBO KOCMETUUYECKUX
MperaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepuaJiOB, 3JIEKTPOHHASI MTPOMBIIIJIEHHOCTbD,
HaHOTEXHOJIOT M.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOT'PAMMBI IIO0 XVMHWU HA
BA30OBOM YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUAI

JIMYHOCTHBIE PE3VJIbTATbBI

®I'OC COO vycraHaBiMBaeT TpeOOBaHMsSI K pe3yJibTaTaM OCBOEHMSI OOYYaIOIIMMUCS
MpOrpaMM CpemHero oOIero oopasoBaHMs (JIMYHOCTHBIM, METApPeIMETHbIM U IMPEeIMETHBIM).
HayuHo-MeTomnyeckoil OCHOBOW MJi pa3paboOTKM IUIAHUPYEMbIX pEe3YJIbTAaTOB OCBOEHUS
MPOTrpaMM CpeIHEro O6IIero 06pa3oBaHMs SIBJISIETCS] CUCTEMHO-IeSITEIbHOCTHBIN MTOAXO]I.

B cooTBeTcTBMM C CHUCTEMHO-IESITeTbHOCTHBIM IOAXOJOM B CTPYKTYpe JMYHOCTHBIX
pe3yJbTaTOB OCBOEHMSI IpeaMeTra «XMMusI» Ha YpOBHE cpegHero oOIIero o6pa3oBaHMUS
BbIZIeJIEHbI CJIEIYIOLIME COCTABJISIIOLINE:

OCO3HaHMEe OOYYAIOIMIMMMUCS POCCUIICKON TPasKIAHCKONW MIEHTUYHOCTY — TOTOBHOCTM K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH 1 CAMOOTIPeeIEHNIO;

HaJIMuMe MOTUBALMM K OOYUEHMIO;

1[eJIeHaIIpaB/IeHHOe pa3BUTHE BHYTPEHHMX YOEXKIEHMI JUYHOCTM Ha OCHOBE KJTIOUEBBIX
LIEHHOCTEN ¥ MCTOPUYECKUX TPaguLinii 6a30BO HAYKU XVMUM;

TOTOBHOCTb ¥ CIIOCOOHOCTb OOGYYArOIIMXCS PYKOBOACTBOBATHCSI B CBOEH [eATEbHOCTYU
IIEHHOCTHO-CMBICJIOBBIMYM ~ YCTAHOBKaMM, TMPUCYIIMMM IIEJOCTHOM CUCTEME XUMMUYECKOTO
0o6pa3oBaHmsI;

HaJIMuMe IPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYPbl M CIIOCOOHOCTM CTaBUTh eI U
CTPOUTD >KU3HEHHbIE TIJIaHbI.

JIMuHOCTHBIE pe3y/JbTaTbl OCBOEHUS TpeaMeTa «XUMMSI» OOCTUTAIOTCS B €IVHCTBE
y4eOHOM ¥ BOCIUTATEIIbHOV [ESITEJIbHOCTM B COOTBETCTBUM C TIyMaHUCTUUYECKUMM,
COIIMOKYJIbTYPHBIMM, TYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMM U MOeajaMMi POCCUICKOTO
IPaKIAHCKOTO OOIIEeCTBa, NPUHATBIMM B OOIIECTBE HOpPMaMM M IIpaBUJIaMM ITOBEIEHMS,
CITOCOOCTBYIOIMIMMM TIPOIIeccaM CaMOITO3HAHMSI, CAMOPA3BUTHUSI ¥ HPABCTBEHHOTO CTAaHOBJIEHMS
JIMYHOCTM OOYYaIOIIMXCSI.

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHMS TMpeaMeTa « XMUMUS» OTpaskaioT CHOPMUPOBAHHOCTD
ONbITa TIO3HABATEJbHOM ¥ MPAKTUYECKON AeITETbHOCTY OOYYalolMXCs IO pean3alun
TIPUHSITBIX B OOIIECTBE IIEHHOCTEN, B TOM YMCJIE B YaCTH:

1) rpa)kAAHCKOTO0 BOCIIUTAHMSI:

OCO3HaHMST OOYYAIOIMMMUCS CBOMX KOHCTUTYLMOHHBIX TIPaB M 00SI3aHHOCTEN, YBaXKEHUS K
3aKOHY U MTPaBOIOPSIIKY;

MpeNCTaB/JIeHNsI O COIMAJbHBIX HOPMAax ¥ IpaBWIaX MEXKJIMYHOCTHBIX OTHOIIEHUII B
KOJIJIEKTUBE;

TOTOBHOCTY K COBMECTHOM TBOPYECKON JIeSITeJIbHOCTU TIPU CO3TAaHUM YUEOHBIX MTPOEKTOB,
peleHn yuyeOHbIX ¥ TT0O3HaBaTeIbHbIX 33]1au, BbITTOTHEHUM XUMUUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTY TMOHMMATh Y MPUHUMATb MOTUBbI, HAMEPEHMS, JIOTUKY U apTyMEHTbI IPYyTUX
TIpY aHA/IM3e Pa3/IMUHbBIX BUIOB YUEOHON AesITeIbHOCTH;

2) NaTPUOTUUYECKOT'0 BOCIIMTAHMSI:

IIEHHOCTHOTO OTHOIIIEHMSI K MCTOPUYECKOMY M Hay4YHOMY HacJeAui0 OTeueCTBEHHOI
XUMUN;

YBaKEHMSI K TIPOIeCCy TBOpPYECTBA B 00JIACTM TeOpPUM UM TMPAKTUUYECKOrO MpPUMEHEeHMS
XMW, OCO3HAHMSI TOTO, YTO AOCTVKEHMSI HAyKM €CTb pe3ysbTaT IJIUTeTbHbIX HaOIIOeHUN,
KPOTIOT/IMBBIX SKCIIEPUMEHTAIbHBIX ITOMCKOB, MTOCTOSTHHOT'O TPYHA YUEHBIX U MPAKTUKOB;

MHTEepeca ¥ I[IO3HABATEJIbHBIX MOTMBOB B TIOJYYEHMM U TIOCAEIYIOUIEM aHAIN3e
mHbopMaIMK O TTepeoBbIX TOCTIKEHMUSIX COBPEMEHHOM OTeUeCTBEHHOM XUMUM;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TTOBEIEHMS;



CIIOCOGHOCTY  OIIEHMBATh CUTYyallMi, CBSI3AHHbIE C XUMUYECKUMM SIBJIEHUSIMU, U
MPYHMMAThb OCO3HAHHbIE peIleHMs, OPUEHTUPYSICh Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTY OII€HMBATh CBOE IIOBEIEHME M IIOCTYIKM CBOMX TOBAapUILE C IO3ULIMI
HPaABCTBEHHBIX ¥ MPABOBBIX HOPM M OCO3HAHME TOC/IENCTBIUIA STUX MOCTYIIKOB;

4) popMuUpoBaHMS KYJIbTYPbI 3I0POBbSI:

TOHMMAaHMUS IIeHHOCTell 300pPOBOro U 6e30macHOro obpasa JKM3HU, HeOOXOAMMOCTU
OTBETCTBEHHOT'O OTHOIIIEHNSI K COOCTBEHHOMY (DM3MUeCKOMY U IICUXUUYECKOMY 300POBbIO;

cobsrofeHsT TIpaBMJI 6e30TacHOro oOpallleHus1 C BellleCTBaMy B OBITY, MTOBCEIHEBHON
SKU3HU U B TPYZIOBOV JeSATeJIbHOCTH;

MOHMMAaHMs IIEHHOCTM TIpaBWJl MHIOVMBUAYAJIBHOTO ¥ KOJUIEKTMBHOTO 6e30macHOro
MOBEIeHNST B CUTYAIMSIX, YTPOXKAIOIIMX 3[0POBbIO U SKU3HU JIIOJIEN;

OCO3HAHMS TOCTAENCTBUI M HEMPUSITUS BPEOHBIX MPUBbIUEK (YIOTpeOIeHNUsT ajaKOroJs,
HapKOTUKOB, KypeHusI);

5) TpymoBoro BocnuTaHuUA:

KOMMYHMKATUBHOM KOMIIETEHTHOCTM B Y4YeOHO-MCCIeNOBaTeIbCKOM IesITeIbHOCTH,
OOIIIECTBEHHO IT0JIE3HOM, TBOPUECKONM U OPYTUX BUAAX IESITETbHOCTH;

YCTaHOBKM Ha aKTMBHOE Yy4YacTHe B pelleHMM IPaKTUUEeCKMX 3amad COLMaIbHONI
HampaB/IeHHOCTH (B paMKaxX CBOEro KJjIacca, IIKOJIbI);

MHTepeca K IPaKTUMYECKOMY M3Yy4YeHMIO Mpodeccuil pasJMYHOro pojaa, B TOM UMCJIe Ha
OCHOBE TIPMMEHEHMS TPeIMETHbIX 3HaHMIA [T0 XVMUM;

YBayKeHMSI K TPYY, JIOISM TPyIa M pe3yJbTaTaM TPYIOBON HesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBbIOOPY WHIOMBUAYAJIbHON TpPaeKTOpUM OOpa3oBaHMs,
oynayliei mpodeccuy U peaausaluy COOCTBEHHbBIX KM3HEHHBIX IIJIAHOB C YUYETOM JIMYHOCTHBIX
MHTEPEeCOB, CITOCOOHOCTEN K XMMUM, MHTEPECOB U ITOTPEeOHOCTeN OOIIeCTBa;

6) 3K0JIOTMYEeCKOT0 BOCIIUTAHMS:

9KOJIOTMUYECKHM 11€JIeCO0OPa3HOrO OTHOIIEHNS K TPUPO/Ie, KaK MCTOUYHMKY CYIIECTBOBAHMS
SKM3HU Ha 3emJie;

MMOHMMaHMs IJ106aJIbHOTO XapaKTepa 9KOJOTMYECKUX Mpo6JieM, BIUSHUS SKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHME TIPUPOTHON U COLMATIbHOM CpeJibl;

OCO3HAHMSI HEOOXOAMMOCTM MCITOIb30BaHMsl JOCTVKEHMII XUMUM [IJI1 PeIlieHts] BOIIPOCOB
PalOHAILHOT'O IIPUPOIOII0/Ib30BaHMSI;

aKTMBHOTO HENpUSITUS IeVCTBUM, MPUMHOCIIIMX Bpeld OKPYsKalollleil MPUPOIHON cpere,
yYMEHMSI MPOrHO3MPOBAaTh HEOGJIArONMPUSTHBIE SKOJOTMUYECKME MOCAEACTBUSI MPeAIPUHIUMAEMbIX
IEeVICTBUIA U MPeIOTBPAIlaTh UX;

HaJIM4MsI Pa3BUTOTO HKOJIOTMYECKOTO MBIILIEHNS, SKOJOTUUYECKOM KYJbTYpbI, OIbITa
IesTeJIbHOCTY  9KOJIOTMUYECKOM  HampaB/JIeHHOCTM, YMEHMsS PYKOBOJACTBOBAaTbCSI MMM B
MMO3HaBaTeJIbHOV, KOMMYHMUKATUBHOM U COIMAIbHOM MPAaKTUKE, CITOCOGHOCTY U YMEHMS aKTMBHO
MIPOTUBOCTOSITh UIE0JIOTUM XeModoouit;

7) e HHOCTU Hay4YHOI'0 II03HAHUS:

chOpMUPOBAHHOCTM  MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTHSI HAYKY U OOIIECTBEHHONM MPAKTUKIA;

MOHMMaHMsl CIeuMPuKM XUMUM Kak HayKu, OCO3HaHus e€é posu B (HopmMupoBaHUM
paIMOHAJIbHOTO HAyYHOT'O MBIIIJIEHNS, CO3MaHUM 1IeJIOCTHOTO MpeACTaBIeHNsI 06 OKpYKaloIeM
MMpe KaK O eIVHCTBe MIPUPOIbl M YeJOBeKa, B IO3HAHMM IPUPOMHBIX 3aKOHOMEPHOCTEN U
pellieHNu mpob6yieM COXpaHeHMs IIPUPOTHOTO PaBHOBECHS;

YOEKIEHHOCTM B OCOOOM 3HAUMMOCTM XMMWM IJISI COBPEMEHHOV IMBUIM3AIUU: B €€
T'YMaHMCTUYECKOM HAIpaBJE€HHOCTM ¥ Ba)XHOM POJIM B CO3[aHMM HOBOM 0a3bl MaTepuasibHOM
KYJIbTYPbI, PElIeHn! II00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3sBUTUSI UEJIOBEUYECTBA — ChIPbEBOM,
SHEPreTMYeckoy, IMIIEBOM UM SKOJIOTMYECKOM 6e30HacHOCTM, B PasBUTUM MEIUIIMHBI,



obecrieueHMM YCIOBUIA YCIIEITHOTO TPYAA U IKOJIOTMYECKM KOMMOPTHOM KU3HU KaXKAOTO WieHa
OOl1IeCTBa;

€CTeCTBEHHO-HAYyYHOM T'PaMOTHOCTM: TIOHMMAaHMSI CYIIHOCTM METOJOB TIO3HaHMSI,
MICIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTM MCIIOJIb30BaTh IOJyYaeMble 3HAHUS MIJIs
aHa/M3a ¥ OOBSICHEHMS SIBJIEHUIM OKPY’KAIOIIero Mupa M MPOUCXOASIINX B HEM M3MEHEHMUH,
yMeHMsI JejlaTb 000CHOBAaHHbIE 3aK/IFOUEHMSI HA OCHOBE HayUYHbIX ()aKTOB U MMEIOIIMXCS JaHHbIX
C 1IeJIbIO TIOJTYUeHMSI TOCTOBEPHbBIX BHIBOJIOB;

CITOCOOHOCTY CaMOCTOSITEIbHO MCIIOJIb30BAaTh XMMUUYECKIE 3HAHUS [JIS peleHus mpobyiem
B peaJIbHbIX JKM3HEHHbIX CUTYyaIUSIX;

MHTepeca K ITO3HAHMIO U MICCIeA0BATEIbCKOM AesITe/IbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTM K HEIpepbIBHOMY OOPa30BaHMIO UM CaMOOOPa3’OBaHMIO, K
aKTMBHOMY IIOJTYUEHMIO HOBBIX 3HAHMM TI0 XUMMMUM B COOTBETCTBUM C >KM3HEHHBIMMU
MMOTPEOHOCTSIMU;

MHTepeca K OCOOEHHOCTSIM Tpyda B pasJMuHbIX cdepax mpodecCHOoHaTbHON
JesITeIbHOCTH.

METAITPEIMETHBIE PE3VJIBTATbI

MeramnpenMmeTHble pesyabTaTbl OCBOEHMSI YueOHOro IpeaMera «XuMMsS» Ha YpPOBHE
cpenmHero o0Iero 06pasoBaHys BKIIOYAIOT:

3HauMMble [JI1 (POPMMPOBAHMS MMUPOBO33PEHMSI OOYUAIOIIMXCS MEXKIMCLUIUIMHAPHbBIE
(MeXXTIpeMeTHbIE) OOIIIeHayYHbIE TTOHSITHSI, OTPasKaloIIye 11eJIOCTHOCTb HAYYHOM KapTUMHbI MUpa
" crienupuKy MEeTOLOB MO3HaHMsI, MCIIOJIb3YEeMbIX B €CTeCTBEHHbIX HayKax (MaTepus, BelleCTBO,
SHeprusi, siBjeHue, MpOoIecc, CUCTeMAa, HayUHbI (GaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, MCC/IeJOBaHe, HabIIOeHe, M3MepeHne, SKCIIEPUMEHT U IpyTie);

yHUBepcajbHble  yueOHble  JeMCTBUS (To3HaBaTeIbHbIE, KOMMYHMKATUBHbIE,
peryyisiTMBHbIe), obecrneunBamolye GopMupoBaHue (OYHKIMOHAIBHOM TIPaMOTHOCTM U
COLIMa/IbHOV KOMITETEHIIMY OOYYaloIIXCs;

CIIOCOGHOCTh ~ OOYYAIOLIMXCS ~ MCIIOJb30BaTh  OCBOEHHbIE  MEXIMCLUIUIMHAPHBIE,
MMPOBO33pEHUECKe 3HaHMsS ¥ YHMBEpCajbHble yueOHble eliCTBUSI B IIO3HaBaTEJIbHOW U
COLMAJIbHON MTPaKTHKE.

MeramnpenMeTHble pe3ysbTaThl OTPakalOT OBJIAJieHME YHUBEPCAJIbHBIMU YUe€OHBIMU
[TO3HaBaTe/IbHbIMM, KOMMYHUKATUBHBIMMI U PETYISTUBHBIMU [I€/CTBUSIMI.

OBj1asieHye YHUBEPCAIbHBIMM YU€0HbIMM IT03HABATE/IbHBIMM JAE/CTBUSIMMU:

1) 6a3oBbIe JIOTMYECKYE HEACTBUS:

CaMOCTOSITeJIbHO (OpMy/IMpOBaTh M aKTyaJuM3upoBaTh IPo6GjIeMy, BCECTOPOHHE eé
paccMaTpuUBaTh;

OmpenensaTb LieJM IeATeJbHOCTM, 3ajaBas IapaMeTpbl M KPUTEPUM UX ITOCTUKEHUS,
COOTHOCUTD Pe3yJIbTAThl AESITEJbHOCTHM C TOCTaBJIEHHBIMMU LIEJISIMU;

MCITO/Ib30BaTh IIPYM OCBOEHMM 3HAHWUI TMPUEMBI JIOTMUECKOTO MBIIIUIEHUSI — BbIIEIATh
XapaKTepHble TPU3HAKM TIOHATMII M YCTaHABAMBAaTh WX B3aMMOCBSI3b, MCITOJIb30BATh
COOTBETCTBYIOIIIME MIOHITHS [1JI OObSICHEHNS OTIeIbHbIX (DAKTOB U SIBJIEHUI;

BbIOMpATh OCHOBAHUS ¥ KPUTEPUM 11 KJIaCCUbUKALIMIM BEIeCTB M XUMUUECKUX PeaKInii;

YCTaHaBJIMBATh IPUUYMHHO-CJIEACTBEHHbIE CBA3U MEXOY U3YUYaeMbIMU SBJICHUSIMMN;

CTPOUTb JIOTMUECKME PpACCY)XIeHUs! (MHAYKTUBHbIE, NeOyKTUBHbIE, IO aHAJOTUMN),
BBISIBJIATb 3aKOHOMEPHOCTHM M IIPOTMBOpEUMS] B pacCMaTpPMBaeMbIX SIBJIEHUSIX, (GOpMyIMpOBaTh
BBIBOJbI U 3aK/IIOUEHVSI;

MPUMEHSITb B MPOIECce MO3HAaHMS, MCIIOIb3yeMble B XMMUM CUMBOJIMUYECKEe (3HAKOBhIE)
MoJiesn, peobpa3oBbIBaTh MOZEIbHbIE MTPEACTAaBIEHNST — XMMMUUECKIIA 3HAK (CMMBOJI) 3JIEMEHTA,
xummudeckas (Gopmysia, YypaBHEHME XUMUUECKOM peakiuMyM — TPy PpelieHur YueOGHbIX
ITO3HABATEJIbHbIX M IMPAKTUYECKUX 3aaa4, IIPMMEHATb Ha3BaHHbIe€ MOIEJIbHbIE IIpeaCTaBJIEHUS
IJIS1 BBISIBJIEHMST XapaKTePHbIX MPU3HAKOB M3yUaeMbIX BEILeCTB ¥ XMMUUECKUX PeaKIuii.



2) 6a30BbIe MCCIeJOBATE/IbCKUE JeVCTBUS:

BJIaZIETh OCHOBAMM METOJOB HayYHOT'O ITO3HAHMS BEIIECTB ¥ XMMMUUECKUX PeaKIINii;

dbopmynupoBaTh €M M 3amauM  MCCAEAOBaHMSI, MCIIOAb30BaTh IIOCTABJI€HHbIE U
CaMOCTOSITeJIbHO C(hOpMYJIMPOBaHHbBIE BOIIPOCHI B KaueCTBe MHCTPYMEHTa MO3HAHMS U OCHOBBI
17151 hopMMpPOBaHMS TUITOTE3BI IO MPOBEPKe MPaBWIbHOCTY BbICKA3bIBAEMBIX CY3KIEHUI;

BJIQZIETh HAaBBIKAMM CAMOCTOSITEJTbHOTO IUIAHMPOBAHUS ¥ TPOBEAEHUSI YYEHUYECKUX
9KCIIEPMMEHTOB, COBEPIIIEHCTBOBATh YMEHMS HAOII0aTh 32 XOJOM IIPOIIecca, CaMOCTOSITe/IbHO
MPOTHO3MPOBAThb €ro pe3ysabTaT, (GOPMYIMPOBAaTb OOOOIEHMS U BBIBOALI OTHOCUTEIBHO
IIOCTOBEPHOCTM Pe3yJIbTaTOB MCCJIEIOBAHNSI, COCTAB/ISITh OOOCHOBAHHbBIN OTUET O MPOAETAHHON
pabore;

MpMOGpPeTaTh ONBIT YUYEHUYECKOM MCCAeNOBaTeIbCKOM ¥ IIPOEKTHOM MHesITeIbHOCTH,
MPOSIBJISITH  CITIOCOOHOCTh ¥ TOTOBHOCTh K CAaMOCTOSITEJIbHOMY ITOMCKY METOMIOB peIleHus
MPaKTUYECKNX 3a7a4, TPUMEHEHNIO Pa3IMYHbIX METOIOB ITO3HAHNS.

3) pa6oTta ¢ uH(poOpMaIMen:

OPMEHTMPOBATBHCSI B PA3IMUYHBIX MCTOYHMKAX MHGoOpMauyuy (HaAyIHO-TIOMYJIIpPHAsI
JUTEpaTypa XMMMUECKOTO COHepykaHusl, CIpaBOYHble TMOCOOMs, pecypchl MHTepHera),
aHA/IM3MPOBaTh MHGPOPMAIMIO Ppa3IMYHBIX BUIOB ¥ (OpM TMpeacTaBiIeHMus], KPUTUIECKU
OIIEHMBATb €€ JOCTOBEPHOCTh ¥ HEMTPOTMBOPEUYNBOCTb;

dbopmynupoBaTh 3ampochbl M TPUMEHSTh pas3/MUHble METOIbl TPU IIOMCKE U OTOOpe
MHbOpMaIMM, HeOOXOAVIMO JIJIsSI BBITIOJIHEHMS YIEOHBIX 3aa4 OIpene/IéHHOIO TUIIa;

MpMOGPeTaTh OMBIT MCIIOIb30BaHMsI MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PasIMYHBIX TTOVICKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTUMaJIbHYIO (OPMY IpeacTaBieHus MHGoOpMaImu (CXeMbl,
rpaduKu, gyuarpaMmbl, TabJIUIIbI, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAyYHBIM SI3bIK B KauyecTBe CpeAcTBa IIpuM paboTe C XUMMUUECKON
mHopmalmen: MPUMEHSATb MeXKIpeAMeTHble (dusnMyeckue ¥ MareMaTUUeCKue) 3HaKuU U
CUMBOJIbI, (HOPMYJIbI, 806 pEBUATYPbI, HOMEHKIATYPY;

MCITOJTb30BAaTh U MTPeoOpPa30BbIBATh 3HAKOBO-CMMBOJIMYECKIE CPEICTBA HATJISIAHOCTM.

OBj1aieHNe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU A€/ACTBUSIMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbI B XOJ€e AMajora W/uian AUCKYCCUMN,
BbICKa3bIBaThb uaeu, GOPMYJIMPOBATb CBOM IMPENJIOKEHUSI OTHOCUTEIbHO  BbITTOJTHEHUS
MIpeIJIOKEHHO 3a1a4;

BBICTYIIaTh C IIpe3eHTallMell pe3yJIbTaTOB IMO3HABATEJIbHON eSITeTbHOCTHU, TOJTYUYEHHbBIX
CaMOCTOSIT€JIbHO WMJIM COBMECTHO CO CBEpPCTHMKAMM TIPU  BBITIOJIHEHUM  XUMMUECKOTO
9KCIIEPMMEHTa, MPAaKTUYECKOoi paboThl IO WMCCJIEMOBAaHUIO CBOVICTB M3Y4YaeMbIX BEIIECTB,
peanu3aiyy ydyeGHOro MpoekTa ¥ (HOPMYIMPOBATh BHIBOALI IO pe3yJibTaTaM IPOBEIEHHBIX
MCCJIEIOBAHUI ITyTEM COTJIACOBAHMSI TIO3ULIUI B XOJie OOCYKAeHMs ¥ OOMeHa MHEHVSIMIA.

OByafieHNe YHUBEPCAIbHBIMM PErY/ISITUBHBIMU JE€MCTBUSIMM:

CaMOCTOSITEJIbHO TJIAaHMPOBATh ¥ OCYILIECTBJ/ISITb CBOIO TTO3HABATEIbHYIO NIeSITeTbHOCTD,
ompenesisi €€ 1eu U 3afauy, KOHTPOJMPOBATh U MO Mepe HeoOXOAMMOCTU KOPPEKTUPOBATb
TpejaraeMblii aJITOPUTM JECTBUIA MPU BBITIOJIHEHUYM YUYeOHBIX M MCCIeNOBaTe/IbCKUX 3a/ad,
BbIOMpaTh HanboJsiee 3bOEKTUBHBIN CIOCOO UX pellleHNs] C YUYETOM MOJTyYeHMs] HOBbIX 3HAHUM O
BEIIIECTBAX M XMMUUECKUX PeaKIusIX;

OCYIIECTBJSITb CAaMOKOHTPOJIb CBOEi JIeSITeJIbHOCTM Ha OCHOBe caMoaHaIM3a U
CaMOOLIEHK.

INPEIMETHBIE PE3VJIbTATbBI
10 KJIACC

[TpemmeTHbIe pe3yIbTaThl OCBOEHMS Kypca «OpraHmyeckast XMMUsI» OTpaykaroT:



chOpMMPOBAHHOCTb TPEACTAaBJIEHUN O XUMMUUECKOM COCTaBJIIONIEN eCTeCTBEHHO-
HAay4YHOM KApTMHBI MMUpPA, POJIM XMMWUM B TO3HAHWM SIBJIEHUM TMPUPOIbI, B (GopMMpoBaHUMU
MBILIJIEHUSI U KYJbTYPbl JIMYHOCTY, €€ (YHKIMOHAJIbHOM TI'PAaMOTHOCTM, HEOOXOAVMOM MJIst
pelleHnsl TPaKTUYECKMX 3amad M SKOJOTMUYECKM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3[00POBBIO U IPUPOSHOM Cpeie;

BJIQfIEeHNE CUCTEMOM XMMMUECKMX 3HAHMM, KOTOpash BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHSATUST (XMMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJIa, BaJIEHTHOCTD,
3JIEKTPOOTPULIATEIbHOCTb, XMMMUYEeCKasi CBsI3b, CTPYKTypHas ¢opmyna (pasBEpHyTasi U
COKpallléHHas1), MOJIb, MOJISIpHAasi Macca, MOJISIDHBII OOBEM, YIJIEPOAHbBIN  CKeJIeT,
GyHKIMOHANBbHAS TPYIIA, PaAuKasa, M30Mepws, M30Mepbl, TOMOJIOTMYECKUI psil, TOMOJIOTH,
YIJIEBOAOPOABI, KMUCIOPO, ¥ a30TCOMAEpsKaIllie COeqMHEeHNsI, MOHOMED, MOJMMep, CTPYKTypHOe
3B€HO, BICOKOMOJIEKYJISIDHbIE COeIVTHEHMS); TEOPUM U 3aKOHBI (Teopusi CTPOEHMST OpraHMyeCcKux
BemecTB A. M. DByTiiepoBa, 3aKOH COXpaHeHMSI MacChl BeIleCTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKMIA SI3bIK XMMMM; MMUPOBO33pEHUeCKMe 3HaHMs, Jiexkalllie B OCHOBe IOHMMaHMS
MIPUYMHHOCTY UM CUCTEMHOCTY XMMMWYECKUX SIBJIE€HUM, (haKTOJIOTMUECKMe CBEIEHNUSI O CBOVICTBAX,
COCTaBe, MOJyYeHU 1 6e301acHOM MCIOIb30BaHUY BasKHENIIINX OPraHNYeCKuX BelleCTB B ObITY
Y TIPAKTUYECKOI eSITETbHOCTY YeJIOBEKA;

cOpMMPOBAHHOCTb YMEHMI BBISIBJIATh XapaKTepHble MPU3HAKM TMOHITUM, YCTaHABIMBATD
MX B3aMMOCBSI3b, MCITOJIb30BaTh COOTBETCTBYIOIIME TIOHSITHS TIPU OMMCAHMUM COCTaBa, CTPOEHMS U
MpeBpallleHNI OPraHNYeCKUX COeqHEHW;

chOpMMUPOBAHHOCTb YMEHMUI MCIIOJb30BaTh XMMMUUYECKYIO CUMBOJIMKY JJISI COCTaBJIEHMS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILIEHHOM) GOpMYJT OpraHMYeckuX BelleCTB
M YpaBHEHMII XMMMUYECKUX peaKInii, M3rOTaBJIMBaTh MOJEJM MOJIEKYJT OPraHMUYeCKUX BEIeCTB
IJIST WJUTIOCTPALIMY UX XMMUYECKOT'O Y ITPOCTPAHCTBEHHOTO CTPOEHMS;

chOpMMPOBAHHOCTb YMEHMI YCTAHABIMBATh MMPUHAIJIEKHOCTh U3YUEHHBIX OPraHMUeCKUX
BEIlleCTB MO MX COCTaBy M CTPOEHMIO K OIpeNesiéeHHOMY KJIacCy/TpyIile COoeAHeHUN
(yrneBomoponpl, KMUCJIOPOZ ¥ a30TConepskaliye  COeIVHEHUS, BbBICOKOMOJIEKYJISIPHbIE
coelvHEHMsI), aBaTb MM HasBaHUs 1Mo cuctematuueckon HomeHkaaType (IUPAC), a Takke
MIPUBOJIUTh TPUBUAJIbHbIE HA3BaHMSI OTMEJIbHBIX OPraHMYECKMX BEILECTB (3TUJIEH, IPOIMWJIEH,
alleTWwieH, 3TUJIEHTJIMKOJIb, TyMIepuH, deHos, dopmaabaerus, aleTajabAerui, MypaBbyHas
KICJIOTA, YKCYCHasi KUCJIOTA, OJIEMHOBAsI KMUCJIOTA, CTeapuHOBAsl KMUCJIOTA, TIIOKO3a, HPyKTO3a,
KpaxMmaJl, 11eJIJ1i0J103a, TJIULIVH);

chOpPMUPOBAHHOCTb YMEHUST ONpPENENSITb BUIbI XMMMUUECKON CBSI3M B OPraHMUYECKUX
coenyHeHUsIX (OAMHApHbIE U KpPaTHbIE);

chOPMUPOBAHHOCTb YMEHMS TIPUMEHSITb ITOJIOKEHUSI TEOPUM CTPOEHMS] OpPraHMUYeCKUX
BeiiectTB A. M. ByTiiepoBa 1151 0O6bsICHEHMSI 3aBUCUMMOCTHM CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMST; 3aKOH COXPaHEHMsT MaCcChl BEIeCTB;

chOpMMPOBAHHOCTb YMEHMII XapaKTepu3oBaTb COCTaB, CTpoeHue, Qusnveckue u
XMMMYECKMEe CBOMCTBA TUIIMYHBIX TIPEICTAaBUTEIEN Pa3IMUHbBIX KJIACCOB OPraHMUECKUX BEIEeCTB
(MeraH, 9TaH, 3TWJEH, MPOIWJIEH, aleTuieH, OyragueH-1,3, metunoyramueH-1,3, GeH30,
MEeTaHOJI, 3TaHOJI, STWIEHIJIMKO/b, IJINIepUH, HEHOJ, aleTaabAern], MypaBbUHas U YKCyCHast
KUCJIOThI, TJIIOKO3a, KpaxMasi, Ie/UTI0JI03a, aMMHOYKCYCHasi KUCJIOTa), WJUIFOCTPUPOBATD
TeHEeTUYECKYIO CBSI3b MEXIY HUMM YPAaBHEHUSMM COOTBETCTBYIOIIMX XUMMUUECKUX PeaKIuil C
MCIIOJIb30BAaHMEM CTPYKTYPHBIX (POpMYJT;

chOpMMPOBAHHOCTb YMEHMSI XapaKTepu3OBaTb MCTOYHUKMU YIJIEBOJOPOSHOTO ChIPbS
(HedTh, MPUPOAHBIN Ta3, Yroyib), CIIOCOObI MX IepepaboTKM M TMpPaKTUUYECKoe IpUMeHeHue
MPOYKTOB MepepaboTKH;

chOpMMPOBAHHOCTb YMEHUI TPOBOAUTH BBIUMCAEHUSI TI0 XUMUYECKUM YpaBHEHUSIM
(maccel, 06b€Ma, KOJIMUECTBA MCXOMHOTO BEIIECTBA MM IPOAYKTA PEeaKUMM IO M3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOJHbIX BEIECTB WM MPOIYKTOB PEaKIINN);



chOpMMPOBAHHOCTb YMEHMIA BJIaJeTh CUCTEMOM 3HAHMII 06 OCHOBHBIX METOAAX HAYUHOI'O
MMO3HAHMs, MCIIOJb3YEMbIX B XUMWUM TIPU MU3YUYEHUM BEIIeCTB U XUMUYECKUX SIBJIEHUIA
(HabsogeHne, wm3MepeHue, SKCIEPUMEHT, MOMEJMPOBaHME), MUCIOJb30BATh CUCTEMHBIE
XMMMUYECKMEe 3HAHUS 1)1 IIPUHSITHS PeIleHI B KOHKPETHbBIX JKM3HEHHbIX CUTYaIMSIX, CBI3aHHbBIX
C BellleCTBaMM U UX MIPUMEHEHNEM;

chOpMMUPOBAHHOCTb YMEHMII COOIIOAATh IpaBUia I0JIb30BaHMS XMMMUUECKON MOCYION U
J1abopaTopHbIM 0O0PYIOBaHMEM, a TAaK)Ke MpaBwIa OOpallleHNsI C BeIeCTBaMM B COOTBETCTBUM C
MHCTPYKIMSIMU 110 BBIIIOJIHEHMIO JIAOOPATOPHBIX XMMUYECKUX OIbITOB;

chOpMMPOBAHHOCTb YMEHMI IIJIAHMPOBATb ¥ BBIMIOJHSITh XUMMWYECKUM 3SKCIIEPUMEHT
(TIpeBpaleHnsl OpraHMYeCcKMX BeIeCTB IpM HarpeBaHMM, IMOJyYeHMEe ITUJIEHA U U3y4YEeHME ero
CBOMCTB, KaueCTBEHHbIe peakIMy OpraHMUeCKMX BeIleCTB, JAeHaTypalus OeJIKOB Ipu
HarpeBaHuM, LIBETHbIE peakiuy 6eIKOB) B COOTBETCTBUM C IpaBWIAMM TEXHUKM 6e30IaCHOCTU
npy oOpallleHny C BellleCTBaMM M JIabOpaTOPHBIM OOOPYIOBaHMEM, MPEACTABIIATh PE3YyJIbTaThI
XMMMUYECKOIO 3JKCIepMMeHTa B (opMe 3alMcCy YpPaBHEHMI COOTBETCTBYIOIIMX peakuyuid U
bopMyMpoBaTh BBIBOAbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hopMUPOBAHHOCTh YMEHMI KPUTUYECKM aHAJMU3UPOBATHh XUMUUYECKYIO MHGOPMAINIO,
MOJTyYaeMyI0 M3 PasHbIX MCTOYHMKOB (CpecTBa MaccoBoil nHdopMauym, VIHTepHeT 1 1pyrux);

copMMpPOBAaHHOCTh YMEHMI COOIIOIATh IIpaBMIa 3KOJIOTMUECKM 11e/1eCO00pasHOro
MOBeIeHNsT B OBITY M TPYAOBON [AESITEIbHOCTM B LEJSX COXPAHEHWUSI CBOEro 3[0pPOBbSl U
OKPY’KAIOWIEN MPUPOIHON Cpedbl, OCO3HABAaThb OINACHOCTb BO3IEMCTBUS HA SKMBbIE OPraHMU3MbI
OIIpede/IEHHbIX OpPraHMYECKMX BeIleCcTB, HOHMMAs CMbIC/ IokasaTtens IIJK, mosicHaT, Ha
MpyUMepax CIOCOObI YMEHbIIEHUS U MPedOTBPAIIEHNS] UX BPEIHOTO BO3IEMCTBMS Ha OPraHu3M
YyeJIOBeKa;

IJIT OOYyYaloIIUXCS C OrPaHMUYEHHBIMM BO3MOXKHOCTSIMM 3H0OPOBbSI: YMEHME IPUMEHSTb
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MTO3HAHMS BEIIECTB Y XUMUYECKNX SIBJIEHWIA;

IJIT CJIeNbIX ¥ CIabOBUASIIMX OOYUYaIOIIMXCS: YMEHME MCIIOJb30BaTh pejbedHO-
TOUEYHYIO cucteMy obo3HaueHmit JI. Bpaiuis gnst 3ammucyu xuMmudeckux Gopmyi.

11 KJTACC

[TpenmetHble pe3yabTaThl OCBoeHUMsT Kypca «OOmiass ¥ HeopraHumyeckas XUMUSI»
OTpakaloT:

copMIUpPOBAHHOCTL MPEACTAaBJEHUI: O XMUMMUUECKOM COCTaBJISIIOIIEN eCTeCTBEHHO-
HAay4YHOV KapTMHbI MUpPA, POJIM XMMMUM B TIO3HAHUM SIBJIEHUI TPUPOIbI, B (GopMMUpOBaHUMU
MBIIIUIEHUSI M KYJIbTYPbI JIMUYHOCTH, €€ (YHKIMOHAJIbHOM TI'PaMOTHOCTM, HEOOXOIMMOM [IJIs
pellleHNs] TPaKTUYECKMX 3amad M SKOJOTUUYECKM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3[0POBBIO U MIPUPOSHOM Cpele;

BJIafiIeHNEe CUCTEMOM XMMMUUECKMX 3HAHMI, KOTOpash BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHATHUS (XMMUYECKUI 3JIEMEHT, aTOM, M30TOIl, S-, p-, d- 3JIeKTpPOHHbIE OPOUTAIM aTOMOB, MOH,
MOJIEKYJIa, MOJIb, MOJISIDHBIII OOBEM, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTb, CTEIEeHb
OKMCJIEHMSI, XMMMUeCKass CBsA3b (KOBaJIEHTHAas,, WMOHHAs, MeTa/uliMueckas, BOJOPOIHas),
KpUCTQ/UTMYECKasl  pelIéTKa, TUIIBI ~ XMMMUYECKUX  peaklMif, pacTBOpP,  3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJTUTUYECKAs AUCCOLMALNS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOM  peaklyu, XUMUUYECKOe  paBHOBeCKE); TeOpuMM U 3aKOHbI  (Teopus
JIEKTPOIUTUYECKON auccoumanu, nepuonudeckmuii 3akoH [I. WM. MenpeneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHMs U TPEBPAIleHUs] SHEPTUM TMPU XUMUUECKUX
peakImsax), 3aKOHOMEPHOCTM, CUMBOJIMYECKUI SI3bIK XUMMUM, MUPOBO33PEHUYECKNUe 3HaHMS,
Jiekalye B OCHOBE IMOHMMaHMS TPUYMHHOCTM UM CUCTEMHOCTM XMMWUYECKUX SIBJIEHMIA,
(axkTosIOTMYECKME CBEIEHNSI O CBOMCTBAX, COCTaBe, MOJYUYEHUM M Ge30MacHOM MCIIOJIb30BaHUM
BKHEMIIINX HEOPTaHNYECKMX BEIIECTB B ObITY U MTPAKTUUYECKON eSITeTbHOCTY YeJIOBEKa;



copMIUPOBAHHOCTh YMEHMII BBISIBJISITh XapaKTepHbIe MPU3HAKYU IOHSTUM, YCTAaHAB/IMBATh
MX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHSATHS IIPU OMMUCAHUM HEOPTraHMUYECKUX
BEIECTB ¥ UX MPeBPalLeHNI];

copMIMpPOBAaHHOCTh YMEHMI MCHOJb30BATh XMMMUUECKYIO CMMBOJIMKY IJISI COCTaBJIEHUS
dbopmyn BellleCTB M ypaBHEHUM XUMMWYECKMX pPeaKIUi, CUCTEeMaTUUECKYI0 HOMEHKJIATypy
(IUPAC) m TpuBMasibHbIe Ha3BaHMUSI OTIEJIbHbIX HEOPraHMYeCKMX BellecTB (yrapHblii Tas,
VIJIEKUCIBIM Ta3, aMMMaK, Tall€éHasi M3BeCTb, Herami€éHas WM3BeCTb, NMUTheBas COMa, MUPUT U
Apyrue);

chOpMMPOBAHHOCTb YMEHUI OMPeesISITh BAJIEHTHOCTDb U CTENIEHb OKVCIEHUS] XUMUUECKUX
9JIEMEHTOB B COeIVMHEHMSIX Pas3/IMUHOIO COCTaBa, BU, XMMMUUECKON CBsI3M (KOBaJIEHTHAsl, MOHHAas,
MeTa/uTMyeckasi, BOOOPOIHAs) B COENVHEHMSIX, TUIl KPUCTALINUECKON PEIIETKY KOHKPETHOTO
BelecTBa (aTOMHAas, MOJIEKYJISIpHAsl, MOHHAsl, MeTa/UIM4YecKasl), XapaKTep cpenbl B BOJHBIX
pacTBOpax HEOPraHUMYeCKMUX COeIVHEHUI;

copMMpPOBAaHHOCTh YMEHMI YCTAHABIMBATh IPUHAIJIEKHOCTh HEOPTaHUMYECKUX BEILECTB
0 UX COCTaBY K OMPeIeIEHHOMY KJIaCCY/TpYIIe cCoenyHeHni1 (IIPOCThIe BEIeCTBa — METAJUIbl U
HeMeTalJIbl, OKCUIbl, OCHOBaHMS, KMCJIOThI, aM(bOTEepHbIE TUIPOKCHUIbI, COJIN);

chOpMMPOBAHHOCTb YMEHMI PacKpbIBaTh CMBICT Tlepuoaudeckoro 3akoHa [I. U.
MengeneeBa ¥ IEMOHCTPMPOBATb €ro  CUCTEMATU3UPYIOIIYIO, OODBSICHUTEJIbHYIO U
MMPOTHOCTUYECKYIO QYHKIIVN;

copMMpPOBAaHHOCTh YMEHMI  XapaKTepu3OBaTb JJIEKTPOHHOE CTPOEHME  aTOMOB
XUMMUYECKMX 371eMeHTOB 1-4 mepmonoB [lepmoamueckoir cucteMbl XxuMmudeckux saemenTos /1. U.
MeHpeneeBa, MCIONb3YsI IIOHSATUSI «S-, P-, d-2JIGKTPOHHBIE OPOUTAIN», «IHEPreTUUYeCKue
YPOBHM», OOBSICHITb 3aKOHOMEPHOCTM W3MEHEHUSI CBOMCTB XMMMWYECKMX IJIEMEHTOB U WX
COeOMHEHNH 1O nepuonaM u rpymnmnam Ilepmoguueckoit cucreMbl XuMudeckux siaeMeHToB [I. .
MenpeneeBa;

chOpMMPOBAHHOCTb YMEHMM XapaKTepu3oBaThb (OMMUCHIBATh) OOIMEe XUMUYECKUE
CBOJMCTBa HEOPraHMYECKMX BEIIEeCTB pa3JIMYHbIX KJIACCOB, IOATBEPKIATb CYIECTBOBAHME
TeHeTMUYECKOM CBSI3M MEKOYy HEeOpraHW4YeCcKMMM BeIeCTBaMyM C IIOMOINbIO YpPaBHEHUI
COOTBETCTBYIOIINX XUMUUECKUX PEaKIINIA;

chopMUpPOBAaHHOCTh YMEHMS KJIACCM(PUUMPOBATh XMMMUYECKME peaKLyM I10 PpasInyHbIM
nmpusHakam (YMCy M COCTaBy pearupylolinxX BellecTB, TeruioBoMy 3G¢eKTy peakiuu,
MU3MEHEHMIO CTEeIIeHEe OKMCIIEHUS JIEMEHTOB, OOPaTUMOCTHM peaKlyi, YIaCTUIO KaTaan3aTopa);

chOpMMUPOBAHHOCTb YMEHMI COCTABJISITh YPaBHEHMS PeaKIIMii pa3IMYHbIX TUIIOB, MTOTHbIE
M COKpAIll€HHbIE YPaBHEHMS peaklyii MOHHOIO OOMEHa, YUMUTBIBAs YCJIOBUS, IIPM KOTOPBIX 3TU
peaxkIuu UIYT A0 KOHIIA;

copMUPOBAHHOCTh YMEHUI IIPOBOAUTH PeakiMy, ITOATBEPKIAIOIINE KauyeCTBEHHbIN
COCTaB pa3/IMUHBIX HEOPraHMYECKMX BEIEeCTB, pAacCIO3HABaTb OIBITHBIM ITYTEM MOHBI,
MPUCYTCTBYIOIIME B BOOHBIX PACTBOPAaX HEOPraHUYECKVX BEILECTB;

c(hOpMMUPOBAHHOCTb YMEHMI PACKPbIBATh CYITHOCTb OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkLuit MOCPeICTBOM COCTABJIEHUS JIEKTPOHHOI'O OajaHCca 3TUX peaKLIniL;

c(hOpPMUPOBAHHOCTb YMEHMUI OOBSICHITH 3aBUCMMOCTb CKOPOCTM XMMMWYECKOM PeakIuyu OT
pa3IMUHbIX (PAKTOPOB; XapaKTep CMeIleHUs XMMUUYECKOIO PaBHOBECUS B 3aBUCUMOCTU OT
BHeIrHero Bo3szaerictBus (npuunun Jle Illaresnbe);

CcOpMUPOBAHHOCTh YMEHMI XapaKTepu3OBaTb XUMMUUECKME IIPOIECChl, JIeKallue B
OCHOBE MPOMBIIIJIEHHOT'O ITOJTYUYEeHMSI CEpPHOM KUCJIOThI, aMMMaKa, a Takke chpopMupOBaHHOCTD
MpeCTaBJIeHMI 00 OOIIMX HAYYHBIX MPUHIMUIAX UM IKOJIOIMUYECKUX IMpobjeMaxX XMMUUYECKOI'o
MMPOU3BOJICTBA;

chOpMMPOBAHHOCTb YMEHUI TIPOBOAUTb BBIUMCIEHUSI C WCIOJb30BAHMEM TIOHSITHUS
«MaccoBasl JOJISI BeIecTBa B PacTBOpe», OOBEMHBIX OTHOIIEHMI Ta30B IPU XUMUYECKUX
peakumsIx, Macchl BellleCTBa WM OObEMA ra3oB IO M3BECTHOMY KOJMYECTBY BeIIEeCTBa, MAaccCe



UM 06BEMY OHOTO M3 YYACTBYIOIIMX B peaklMy BeIeCTB, TeIioBoro sddeKkra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHMSI MacChl BEILIECTB, IPEBPAILEHNMS M COXPaHEHMS SHEPTIUN;

chOpMMPOBAHHOCTb YMEHUI COOJIIOAATh MpaBMJia TOJIb30BAHMSI XMMUUYECKON MOCYION U
J1abopaTopHbIM 0O0PYIOBaHMEM, a TaKyKe MpaBuia OOpallleHNsI C BeIlleCTBaMi B COOTBETCTBUM C
MHCTPYKIMSIMY 110 BBITIOJTHEHMIO JITAOOPATOPHBIX XMMUYECKMUX OIBITOB;

chOpPMUPOBAHHOCTb YMEHMI IUIAHMPOBATb ¥ BBIMOJHATh XUMMWYECKUI SKCIE€PUMEHT
(pasnoskeHue TEPOKCHMIA BOAOPOAA B TMPUCYTCTBMM KaTajam3aTtopa, OIpeneseHne Cpeabl
PacTBOPOB BEIECTB C ITOMOIIbIO YHMBEPCATBHOIO MHAMKATOPA, BIMSHME Pa3JIMIHbIX (aKTOpPOB
Ha CKOPOCTb XMMMUYECKOM peakIuy, peakiuy MOHHOrO OOMeHa, KayeCTBEHHble peakIuyu Ha
cynbdar-, KapOboHaT- M XJIOPUI-aHMOHbI, HA KaTMOH aMMOHMS, pellleHle SKCIIepUMEeHTaTbHbIX
3amay 1o Temam «Metamel» u «HemeTrasmabi») B COOTBETCTBMM C TIPaBMIAMM TEXHUKU
6e30IMacHOCTH Mpy OOpallleHNUM C BeleCcTBaMM M J1JabopaTOpHbIM 000PYIOBaHMEM, TTIPEICTaB/ISITh
pe3yabTaThl XMMMUUECKOTO IJKCIIEpUMMEHTa B (opMe 3ammcy ypaBHEHMI COOTBETCTBYIOIIMX
peaxkuyit 1 GOpMYyIMPOBATh BHIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMMUPOBAHHOCTb YMEHMI KPUTUMYECKM aHAJIM3MPOBATh XUMMUUYECKYIO VH(OpMaImio,
IOJIy4aeMyI0 M3 Pa3HbIX MCTOYHMKOB (CpelCcTBa MAacCOBOM KOMMYHMKanuu, VIHTepHeT u
APYIuX);

chopMUpPOBAaHHOCThL YMEHMI COOMIOZATh IIpaBMJIa SKOJIOTMUYECKM 11e/IeCOO0OpasHOro
MOBeIeHNsT B OBITY M TPYAOBON [AESITEIbHOCTM B LEJSX COXPAHEHWUSI CBOEro 3[0pPOBbSl U
OKPY’KAIOWIEN MPUPOIHON Cpedbl, OCO3HABAaTb OINACHOCTb BO3IEMCTBUS HA SKMBbIE OPraHMU3MbI
OIpeIe/IEHHBbIX BeIeCTB, MOHMMAas cMbIC] mokasaTens IT[K, moscHdITh Ha mpuMepax CIOCOObI
YMEHBIIIEHUS U TIPEeIOTBPAIlleHNsI UX BPpeIHOI'O BO3AEMCTBIS Ha OPraHyu3M YeJI0BeKa;

IJIST OOYUaIoIIMXCSl C OrPaHMUYEHHBIMM BO3MOSKHOCTSIMM 3OPOBBSI: YMEHME IPUMEHSITh
3HaHMSI 00 OCHOBHBIX AOCTYITHBIX METOAAX ITO3HAHMS BEIIECTB M XUMUUECKUX SIBJIEHUIA;

IJIST  CTAENbIX U CAA0OBUISIIMX OOYYaIOIIMXCS: YMEHMe MCIIOJb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3HaueHmii JI. bpaiia g sanmcy xummuaeckux GopMyJl.



TEMATUYECKOE ITVJTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacos DJIeKTPOHHbIE
Ne /i HaumeHnoBaHue pa3gesioB U TeM K 0 (umdposBbie)
B MPOrpaMmbl Bcero o; TPOJILHbIE 1)6aKTquc1me oOpasoBaTeJIbHbIE
padoThI padoThI pecypceI
Paspen 1. TeopeTnueckue 0CHOBbI OPraHUMUECKOM XMMUN
11 et opmecans commeineh A 3 0 0 Bumuorexa LIOK
) p p a ) https://m.edsoo.ru/7f41837¢c
M. bytnepoBa
Utoro no pasgeny 3
Pa3spen 2. YrieBoaopoabl
Bubmmorexka LIOK
2.1 [IpenenpHbIE YII€BOOAOPOIbI — AJIKAHbI 2 0 0 https://m.edsoo.ru/TfA1837¢
29 HernpenenbHble yriieBOIOPOIbI: aJIKEHBI, 6 0 1 bubmnoreka HOK
’ aJIKa[VMeHbl, aJIKMHbI https://m.edsoo.ru/7f41837¢
bubmnoreka HOK
2.3 Apomarndeckye yriaeBogopOIbl 2 0 0 https://m.edsoo.ru/TfA1837¢
24 [TpupoaHbie MUCTOUHUKY YTJIEBOAOPOIOB U 3 1 0 Bbubmmorexka [IOK
’ UX repepaboTKa https://m.edsoo.ru/7f41837¢c
Hroro 1o pasmeny 13
Pasgen 3. Kucinopoacoaepskaiiye opraHmyecKue coeqnHeHnsa
Bubmmoreka IOK
3.1 Crmpret. Dexon 3 0 0 https://m.edsoo.ru/7f41837c
79 Anbperungpl. KapboHOBBIE KUCIOTHI. 7 0 1 bu6mmoreka HOK
’ Cnoskubie 3(pupsbl https://m.edsoo.ru/7f41837c
Bubmmoreka IOK
33 Yrresonp! 3 1 0 https://m.edsoo.ru/7f41837c
Utoro o pasgerny 13
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Paspen 4. AzoTcoaepskaiiye opraHndecKyue coeaMHeHusI

Bubmmoreka IOK

4.1 Amuubl. AMUMHOKMCIOTHI. benku 3 https://m.edsoo.ru/TfA1837¢
Utoro no pasgeny 3
Paspgen 5. BbICOKOMOJIEKY/ISIPHbIE COeTVHEHNS
5.1 [Tnacrmaccer. Kayuykn. Bojgokaa 2 BuGmrorexa HOK
https://m.edsoo.ru/7f41837c
Wtoro no paspeny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KonnuecTBo yacoB DJ/IeKTPOHHbIE
Ne m/im HaumenoBaHue pa3sgeyioB U TeM K n (umdposbie)
B MPOrpaMmMbI Bcero O;Tpoanble %aKTquCKMe oOpasoBaTeIbHbIE
paboThI paboThI pecypcsi
Pa3spen 1. TeopeTuueckyue 0CHOBBI XMMUU
Ctpoenne atomos. [lepuoanueckuit 3aKoH Bu6muorexa LIOK
1.1 u [lepuonmueckas cuctTeMa XMMNIECKUX 3 0 0 https://m.edsoo.ru/Tf41837¢
ssiemenToB [I. 1. MeHnneneesa Do *
1.2 Ctpoenne Beliecta. MHoroo6pasue 4 0 0 bub6anoreka IIOK
) BeIleCTB https://m.edsoo.ru/7f41837c
bubmnoreka HOK
1.3 XuMnuecKkyue peaxkinm 6 1 1 https: /m.edsoo.ru/TfA1837c
Hroro 1o pasmeny 13
Paspen 2. Heopraunmueckast XuMust
Bbubmmorexka [IOK
2.1 Meraner 6 0 1 https://m.edsoo.ru/7f41837¢
bubmnoreka HOK
2.2 Hemerazot ? 1 1 https://m.edsoo.ru/7f41837c
273 CBS13b HEOPraHNMYECKUX U OPraHUYeCKUX 9 0 0 bu6anoreka IIOK
) BellleCTB https://m.edsoo.ru/7f41837c
Utoro 1o pasgeny 17
Pasgen 3. XuMusa u KusHb
Bubmmoreka IOK
3.1 KUAMUSL V1 OKM3HD 4 0 0 https://m.edsoo.ru/7f41837¢c
Utoro o pasgeny 4
OBIIEE KOJIMYECTBO YACOB I1IO ITPO'PAMME 34 2 3
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Kanengapuo-temaTnueckoe mianupoBanmue mo xumun, 10 Kiaacc

Ne KoanuecTBo uacos I DJIeKTPOHHBIE
Tema ypoka Bee Konrpoar  IIpakTuue " :;:e uudpposbIe
n/ ro HbIe CKHUe s o6pasoBaTe/IbHbIe
1 paGoThbI paboThI pecypchl
IIpenmert
2511:;;11/1;111:;1(014 Bubmmoreka IIOK
BO3HI/IK’HOBeHI/Ie 1 0 0 https://m.edsoo.ru/7f
’ 41837¢c
pasBUTHE U —
3HaueHue
Teopust cTpoeHus
SEZZI;ﬁ:E;I;MZ Bubmmorexka LIOK
M. Byrneposa, eé 1 0 0 https://m.edsoo.ru/7f
’ ’ 41837¢
OCHOBHbIE
ITOJIOKEHUS
IIpencrasiienye o
Kj1accubuUKammm
OpraHnyecKmnx
BelleCTB. Bbubnro bubanoreka
Homenknarypa 1 0 0 HOK
(cucremaTnyecka https://m.edsoo.ru/7f
) U TPUBUAJIbHbBIE 41837c
Ha3BaHUS
OpraHnyecKmux
BeIleCTB
Akartt: cocran uGmiorexa LIOK
FOMO]IOFI/II{(;CKI/Iﬁ 1 0 0 https://m.edsoo.ru/7f
41837¢
pan
MertaH 1 3TaH —
IpocTeiime bubmmoreka IHOK
i ——— 1 0 0 https://m.edsoo.ru/7f
41837¢
aJIKaHOB
AJIKeHbBI: cocTaB bu6anoreka IIOK
1 CTPOEHMeE, 1 0 0 https://m.edsoo.ru/7f
CBOJICTBA 41837¢
DTUJIEH U
MPOIWIEH — bubmnorexka LIOK
MIpOCTeiIie 1 0 0 https://m.edsoo.ru/7f
npeACcTaBUTEN 41837c
aJIKEHOB
Ea%a;(:;d;fclmﬂ Bbubmmoreka IOK
S 1 0 1 https://m.edsoo.ru/7f

«ITomyyenne
3TUJIeHa U

41837c
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n3y4dyeHne ero

MIPOYKTHI €€

CBOVICTB»

AJkamyieHsl.

byraguen-1,3

MeTuiI0yTaaeH- Bbubmmnorexka LIOK
9 1,3. ITomyuenne https://m.edsoo.ru/7f

CUHTETUYECKOTO 41837c

Kay4dyKa 1

pe3HbI

AJIKMHBI: cOCTaB

11 OCOOEHHOCTHU

CTPOCHITA, . bubmmorexka IIOK
10 ;Zﬁozfeﬁiicel;um_ https://m.edsoo.ru/7f

MIPOCTEMIIINIA 41837c

MpeaCTaBUTEb

aJIKMHOB

Broruncnenns no Bu6morexa LIOK
11 zE;B;qeeH;Isﬁ https://m.edsoo.ru/7f

peaxkuumn 41837c

Apenbl: 6eH30]1 1

bubmmnoreka HOK

12 rTFOHyOH' https://m.edsoo.ru/7f

Toxasocrs 41857c

INenetnueckas

cBAsh Bubmorexa LIOK
13 z;);?;ﬂﬁzlzgl;i’x https://m.edsoo.ru/7f

K PasINYHbIM 41837c

KJIaccam

[Ipuponnbie

MCTOYHVKIA

YIJIeBOAOPOIOB:

MIPUPOIHBIN ra3 u bu6bmmoreka IIOK
14 MOy THbIE https://m.edsoo.ru/7f

HeTSHbIE rasbl, 41837c

HedTb U

MPOYKTHI €€

nepepaboTKu

ITpuponHbie

VICTOUHUKY

ymeBOﬂOp?HOB' Bubnmnoreka IIOK
15 Egﬁg?g;ﬁm rasu https://m.edsoo.ru/7f

HedTsIHbIE T'a3bl, 41837c

HedTh U
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repepaboTKu

Konrponbhas
16 pabora no
pasmeiny
«¥YT1eBOOOPOIbI»
Ananus
KOHTPOJIbHOM
paboThI.
IIpenenbHbie Bubmmoreka IOK
17 OJIHOQTOMHbIE https://m.edsoo.ru/7f
CITMPTBI: METAHOJI 41837c
U 3TAHOJL.
Bonmoponnas
CBSI3b
MHOI‘OEI.TOMHbIe Bu6miorexka LIOK
18 SZZﬁZE;HMKonbpi https://m.edsoo.ru/7f
41837c
TJIULIEPUH —
DeHoJI: CTpOEeHME
MOJICKYIBT, Bu6moreka ITOK
19 f;;ﬁ?{eeiiﬁi " https://m.edsoo.ru/7f
. 41837c
CBOJICTBA,
MpUMeHeHe
ATIbRCTUTIBL: Bu6mmoreka IIOK
20 gff’rlzi);;ﬂei;];ﬂ " https://m.edsoo.ru/7f
) 41837¢
ArtieToH
OIHOOCHOBHBIE
pesebe BuGmiorexa LIOK
21 RUCIIOTHL: https://m.edsoo.ru/7f
) 41837¢
MypaBbMHas U
YKCYCHast
[TpakTnyeckas
EZ%;?CJT\[BQ&Z' bubmoreka LIOK
22 pacTsopa https://m.edsoo.ru/7f
. 41837¢
YKCYCHOM
KUCJIOTBI»
CreapuHOBas u
OJIEMHOBAasg
KUCJIOTBI, KaK bubmmoreka LIOK
23 MpeICTaBUTENN https://m.edsoo.ru/7f
BBICILIMX 41837c
KapOOHOBBIX
KUCJIOT
24 Mbl1a Kak coymn Bbubnnorexka LIOK
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BBICIIINX
KapOOHOBBIX
KUCJIOT, UX
MoloIliee
IeViCTBUe

https://m.edsoo.ru/7f
41837c

CitoskHbBIE 3OUPBI
Kak MMPOM3BOAHbIE

Bubmmoreka IIOK
25 KapOOHOBbIX https://m.edsoo.ru/7f
KIUCJIOT.
41837¢c
I'moponms -
CJIOSKHBIX 3(UPOB
JKuper: ruaposs, Bubmmoreka IIOK
26 gﬁgfgf}:&?&’aﬂ https://m.edsoo.ru/7f
41837c
POJIb SKMPOB —
VreBoppbl:
COCTaB,
EE%Z%E?M Bubmmoreka IIOK
27 . https://m.edsoo.ru/7f
MpeICTaBUTEIIN: 4183 7c
[JIIOKO03a, —_—
dpykTo3a,
caxaposa
Kpaxman v bubmnoreka HOK
28 HEJITIo 033 Kak https://m.edsoo.ru/7f
MIPUPOIHbIE 4183 7c
TTOJIUMEPHI -
KouTtponphas
paborTa 1o
pasmeiry
29 «Kucnoponconep
Karye
OpraHmyecKkue
coeaVuHeHUsI»
Ananmus
KOHTPOJIbHOM bubmnorexka LIOK
30 paboThl. AMIUHBI: https://m.edsoo.ru/7f
MeTUJIaMUH U 41837c
aHWIVH
AMMHOKICIOTBI
Kak amgoTepHbIe
opraHmyeckue bu6moreka LIOK
31 COeIVHEHMST, UX https://m.edsoo.ru/7f
61oJIOrMYecKoe 41837c
3HaueHue.
IMenrtuapl
%9 Benku kak Bbubmnorexka LIOK

IPUPOIHBIE

https://m.edsoo.ru/7f
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BbBICOKOMOJIEKY/JIS
PHbI€ COeIVHEHMSI

41837c

33

34

OcHoBHbIE
ITOHATUS XVUMUM
BBICOKOMOJIEKYJISI
PHBIX
coeqMHeHNN

OcHoBHbIE
METOMAbI CMHTE3a
BbICOKOMOJIEKYJIS
PHBIX
COeIVHEeHNN.
ITnacTmaccsl,
Kay4yKy, BOJIOKHA

OBLIEE
KOJIMYECTBO
YACOBIIO
[TPO'PAMME

34

Bbubmmoreka IOK

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

41837c

Bbubmnorexka LIOK

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

41837c
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KanengapHo-temaTnueckoe mjiaHMpoBaHue mo xumun, 11 Kiaacc

Ne

n/

I

Tema ypoka

Ko/simuecTBO 4acoB

KonTtpoan
HbIe
paboThI

Bce
ro

IIpakTHue
CKue
paboThI

Jara
usyude
HUS

DJIeKTPOHHbIE
uudpoBbIe
oOpasoBaTeIbHbIE

pecypchbl

XUMUYECKUI
3J71eMeHT. ATOM.
DJIEKTPOHHAS
KOHUTrypanus
aTOMOB

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

ITepuonmyueckuin
3aKOH U
[Tepmomnueckas
cucrema
XUMUYECKUX
ayiemenToB [I. U.
MenpeneeBa, ux
CBSI3b C
COBpEMEHHOM
Teopuei CTPOeHMSI
aToOMOB

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

3aKOHOMEPHOCTH
M3MeHeHus
CBOJICTB
XUMUYECKUX
3JIEMEHTOB U UX
COeIVHEeHNN 110
rpymIam u
mepuoJam.
3HaueHne
MepUOANYECKOIO
3aKOHA U CUCTEMbI
XUMUYECKUX
anemenToB /..
MeHpeneeBa B
Pa3sBUTUM HAYKU

bu6mmoreka LIOK
https://m.edsoo.ru/7
f41837c

Crpoenue
BEIeCTBa.
Xummnueckast CBSI3b,
€€ BUJIBI;
MeXaHU3MbI
06pa3oBaHus
KOBaJIGHTHOM
cBsi3u. BomoponHast
CBSI3b

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

BaneHTHOCTD.
DJIEKTPOOTPHULIATET

Bubmmoreka LIOK
https://m.edsoo.ru/7
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pHOCTb. CTerneHb
OKMCJIEHMSI.
Bemectsa
MOJIEKYJISPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHMS

f41837c

IToustue o
IVCIIEPCHBIX
cucTeMax.
HctuHHbie u
KOJIJIOUTHbIE
PacTBOPBI.
MaccoBas mossa
BeIlleCTBa B
pacTBope

Knaccnduxarys n
HOMEHKJIaTypa
HeOpraHmueCcKmux
COeIVHeHMI.
I'enetnyeckas
CBSI3b
HeOpraHmuecKmux
BeIleCTB,
PasIMUHbBIX
KJIaCCOB

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

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

Knaccnbuxanms
XUMUUECKUX
peakuui B
HeopraHuuyeckom u
OpraHn4YecKomn
XUMUU. 3aKOH
COXpaHeHMsT MacChl
BEeIIeCTB; 3aKOH
COXpaHeHUs U
TpeBpalleHus
SHEpPrum Ipu
XUMUUECKUX
peakLusx

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

CKOpOCTb peakuuu.

O6paTtumbie
peaxkLyn.
XuMuueckoe
paBHOBecCHE

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

10

ITpakTnyeckas
pabora Ne 1.
«Bimstane
PasJIMYHbBIX
(akTOpOB Ha
CKOPOCTb

Bbubmmoreka HOK
https://m.edsoo.ru/7
f41837c
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XUMUYCCKON
peaximm»

11

DJIEKTPOJIUTHYECKA
sl IMCCOLaIIMS.
ITonsiTne o
BOJOPOTHOM
noka3saresie (pH).
Peak1iiy MOHHOTO
obmeHa. ['maposns
OpraHNYecKux u
HeOpraHMYeCKuX
BellleCTB

bubmoreka HOK
https://m.edsoo.ru/7
f41837c¢

12

Oxuc/nTeNIbHO-
BOCCTAaHOBUTEJIbHBI
e peaxkLyn.
ITousarue 06
9JIEKTPOJIN3E
pacIjiaBoB U
pPacTBOPOB COJIeN

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

13

14

KonTtponbHas
paboTa 1o pasgeny
«TeopeTnueckue
OCHOBBI XVUMUM»

Anamus
KOHTPOJIbHOM
paboTsl. MeTasbl,
X TI0JIOKEeHMe B
ITepuopuueckoi
cucTeMe
XUMUUYECKUX
anemenToB /. U.
MenpeneeBa u
0COOGEHHOCTHU
CTpPOEHMST aTOMOB.
Obuine
dbusnueckmne
CBOJVICTBAa METAJJIOB

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

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

15

CraBbl METAJIIOB.
DJIEKTPOXUMUYECK
UM psg,
HaIpsHKeHUM
METaJIJIOB

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

16

XuMmuueckue
CBOJICTBa
BaYKHEMIIINX
MeTaJuIoB (HaTpui,
KaJInii, KaJIbLyii,
MarHuii,

Bbubmmoreka HOK
https://m.edsoo.ru/7
f41837c
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ATIOMUHMIA) U UX

CoeqVHeHUN
vaumquKme Bbu6mmoreka LIOK
17 ;[]ZOMCTBa xpoma, https://m.edsoo.ru/7
A TIX f41837c¢
coeIMHeHun
XMIVUquCKme bubmoreka HOK
18 ;f;ii?: ;E:HKa’ https://m.edsoo.ru/7
. f41837c¢
COoeIVHEeHU ===l
ITpakTuyeckas
?;SEJT;‘HJJZ 2. bubmmoreka LIOK
19 SKCTIePUMEHTAbH https://m.edsoo.ru/7
f41837c¢
bIX 33/1a4 110 TeMe
«Metaib»"
Hemerannbi, ux
TIOJIOKEHME B
ITepuonnueckon
cucreme bubmmoreka LIOK
20 XUMUUYECKUX https://m.edsoo.ru/7
ayiemenToB /. U. f41837c
Menpesneesa u
0COBGEHHOCTHU
CTPOEHMsT aTOMOB
dusnueckue
CBOJICTBA
HeMeTaJlJIOB.
AsnnoTtponust bu6mmoreka IHIOK
21 HeMeTaVIoB (Ha https://m.edsoo.ru/7
npuMepe f41837c¢
KICJIOPOAaA, CEphI,
dochopan
yrJiepona)
vaumquKme Bubmmoreka LIOK
22 CBOMCTBA https://m.edsoo.ru/7
rajIoreHoB, cepubl u f41837¢
UX COeIVHEHUN S
23 bocodpa 11 ¥x ’ https://m.edsoo.ru/7
. f41837c¢
coeIMHeHun
XMIVUquCKme bubmmoreka LIOK
24 cBOMCTBA https://m.edsoo.ru/7
YI7IepOZia, KPeMHIs 41837 ¢
U UX COeIVHEeHUN S
25 [Tpumenenue Bbubmmoreka HOK
BaYKHEMIIINX https://m.edsoo.ru/7
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HeMeTaJlJIOB U UX
CoeqVHeHUN

f41837c

26

O6006111eH1E U
cUcTeMaTu3anys
3HaHMI 10 TeMe
«HemeTasbi».
Brruncienus o
YpaBHEHUSIM
XUMUYECKUX
peaxkuuin u
TepMOXUMMUYECKIE
PacueThl

bubmoreka HOK
https://m.edsoo.ru/7
f41837c¢

27

28

[IpakTnueckas
pabora Ne 3.
«Perrenne
9KCIIEPUMEHTATbH
bIX 3a/1a4 II0 TEME
"HemeTasibr'"»

KonTponbHas
paboTa 1o TeMmam
«MeTtauibi» U
«HemeTasnnbi»

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

29

Amnanus
KOHTPOJIbHOM
paboOThI.
Heopraunueckne n
OpraHmyecKkue
KUCJIOTBI.
Heopraumnueckue u
OpraHnyecKue
OCHOBaHMSI

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

30

31

AwmdoTtepHbie
HeopraHuyeckue u
opraHmuvecKkue
coeIlMHEeHUSI.
I'enetnueckas
CB$I3b
HEOpraHMYecKnx u
OpraHUYecKux
BeIlIeCTB

Posb xummnu B
obecrneueHun
3KOJIOTMYECKOW,
SHEpPreTUYeCcKomn u
[IMILIEeBOM
6e30macHOCTH,
pasBUTUU
MeIULIVIHbI
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Bubmmoreka LIOK
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[TpencraByiienust 06
OOIIMX HAYYHBIX

MIPUHIIATIAX Bubmmoreka HOK
32 MIPOMBIIIIJIEHHOT'O 1 https://m.edsoo.ru/7
MOTyYeHUs f41837c
BasKHEMIIX
BEIIeCTB
YesioBek B Mupe bubmoreka IIOK
33 BeLeCTB U 1 https://m.edsoo.ru/7
MaTepuaioB f41837c¢
XuMus U 3M0POBbE Bubmrorexa HOK
34 qeIIOBEKA 1 https://m.edsoo.ru/7
f41837c
OBLIEE
KOJIMYECTBO 24
YACOBIIO

[TPO'PAMME
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YYEBHO-METOANYECKOE OBECITEYEHUE OBPA3OBATEJIbBHOT'O
ITPOILIECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAIJIBI 1J11 YYEHUKA

o Xumvus / I'abpuensu O.C., Octpoymos W.I'., Cnankos C.A., AKIOHEepHOE 0OIIECTBO
«HMsmarenbcTBo «IIpocBeriieHne»

o Xumust, 11 knacce/ 'abpuensu O.C., Octpoymos W.T'., Cnagkos C.A., AKIOHEepHOE
obiectBo «M3parenbetBo «IIpocBelenne»

METOINYECKHUE MATEPHAIJIBI 4JI5S1 YUUTEJIA

Kuura niisg yunrens. basoBsiii ypoBenb.10-11 kiaccel (aBT. ['abpuensu O.C., Octpoymos W.T'.,
CnagkoB C.A.)

Mertoaunueckoe nocobue. bazosiit ypoBeHnb. 10-11 kiaccel (aBT. ['abpuensu O.C., OctpoymoB
N.T'., Cnagkos C.A.)

IV PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbBI CETU MHTEPHET

[TopTran dyHgameHTabHOTO XMMMUUeckoro oopasoBanmust ChemNet. Xumuueckast
uHbopMalMoHHas ceTb: Hayka, 06pasoBaHue, TEXHOJIOTUN

http://www.chemnet.ru I'azeta «Xumusti» 1 canT mis yunresns «51 gy Ha
YPOK XUMUM»

http://him.1september.ru Enunas kosutexkuyst LIOP: [Ipenmernast
KOJUJIEKIIMS « XUMUSI»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
aKcrepuMeHThl: Xumust. Komnekims Poccuiickoro o611eo6pa3oBaTebHOro
noprasa

http://experiment.edu.ru AJIXMMUK: canT JI.IO.
Anuk6epoBon

http://www alhimik.ru Bcepoccuiickast onumimaja KOJIbHUKOB
10 XMuUmn

http://chem.rusolymp.ru Oprannyeckass XMMMUS: 3JI€KTPOHHbI YUeOHUK )1
CpemHeN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMMM:
3JIEKTPOHHBIN YUEOHUK
http://www hemi.nsu.ru OTKpbITbIN KOJUTEIK: XUMUS

http://www.chemistry.ru JIucraHuyoHHas oJMMIMana o XuMumn:
TeJIEKOMMYHUKALIMOHHBI 00pa30BaTeIbHBIN ITPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry
JucTaHIMOHHBIE 3BPUCTUUYECKNE OJIMMIIMATBI 0 XUMMUN

http://www eidos.ru/olymp/chemistry 3anumaTenbHas
XMMMUS

http://home.uic.tula.ru/~zanchem 13 omnbiTa padoThl yUUTEISI XUMUA:
caut H.FO. CbicmaHoBoM

http://sysmanova.narod.ru Kabunet xumun: caiut JI.B. PaxmaHnoBoit

http://www 104.webstolica.ru Knaccuduraims XuMuaecKux peakimin
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http://classchem.narod.ru KouTpen — Xumust gjist Bcex: yuebHO-MHOOPMAIIIOHHBIN
camnT

http://kontren.narod.ru MaTepuasnsl kKadenps! dusndeckon u KoyutonaHon xummn KOskHOTO
(dbenepasbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru MeTtonuka o6y4eHust XUMUM: CalT Kadeapbl
xumvmn HI'TTY

http://mctnspu.narod.ru MeTtonnueckoe o6beIVHEHME YUNUTEEN XUMUN
CeBepo-BocTtouHoro okpyra ropoma MoCKBbI

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOIMUYECKOE COOOIIECTBO

http:/www. nanometer.ru OH/IaiTH-CITPABOYHMK XMMUUECKUX IJIEMEHTOB
WebElements

http://webelements.narod.ru [TomynsipHast 6MbMOTEKA XUMMUUECKUX
3JIEMEHTOB

http://n-t.ru/ri/ps Cant Alhimikov.net: yueGHbIe 1 CITIpaBOYHbIE MATEPUAIBI 10 XUMUN

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Cant « BupTtyaysbHasi XuMmudeckas 1IKoJa»

http://maratakm.narod.ru Cair «Mup xummum»
http://chemistry. narod.ru XuMuK.py: caitt o xumun

http:/www.xumuk.ru Xummndeckasi crpanmuka SIpociaBckoro LleHTpa TeJIeKOMMYHMKAIMIA
1 MHOOPMAIMOHHBIX CUCTEM B 06pa30BaHUM

http://www.edu.yar.ru/russian/cources/chem XumMuuecKuim mopTasia
ChemPort.Ru

http://www.chemport.ru Xummnueckuii cepep HimHelp.ru: yuebHbIe 1 cripaBoOYHbIE
MaTepuaIbl

http://www himhelp.ru Xummns: Marepuasnbl « Bukunenun» — cBOGOIHOM SHIMKIONEANN

http://ru.wikipedia.org/wiki/Xumus Xumus 1Jis BCeX: WUTIOCTPUPOBAHHbIE MaTEPUAJIbI 110
006111el1, OpraHNYeCcKoN 1 Heopraumueckon xumuu http://school-sector.relarn.ru/nsm Xumust
1 ku3Hb — XXI Bek: HAyUHO-TIOMYJISIPHBIN SKypHAJT

http:/www.hij.ruXumo3a: coob1ecTBo yuurtesnein xumuu Ha moprane «CeTb TBOPYECKUX

yuuTenen»
http://it-n.ru/communities.aspx?cat ho=4605&tmpl=com [IIkonLHMKaM O
XUMUM: CAaUT XuMmudeckoro daxkyabrera Antl'Y

http://www chem.asu.ru/abitur DyieKTpoHHas1 6GMGIMOTEKA IO XUMUU U
TeXHUKe

http://rushim.ru/books/books.htm DiexkrpoHHas 6ubIMOTEKA YUEOHBIX MaTEPUAJIOB I10
xumMuy Ha roptase Chemnet

http://www.chem.msu.su/rus/elibrary D7ieMeHTbI KU3HU: CalT yuuTess xumuu M.B.
ConoBbeBON
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