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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpaMmmMa 1o XUMHH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs
s obyvaromuxcs 10 -11 kmaccoB MAOY Crpexnunckas COLL cocraBnena Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 0Opa3oBaTeIbHOMN
porpamMmbl  cpefHero oodiero oopasosanusi, npencrabieHHbix B ®I'OC COO, a
TaKKe C Yy4€ToMm y4eOHOro IUlaHa OCHOBHOTO 001mero o0Opa3oBaHus,
yTBepxaéunoro npukazom MAOY Crpexaunckas COLL ot 22.08.2025 No48/2 «O
BHECEHHH HM3MEHEHHUI B OCHOBHYIO O0pa30BaTEIbHYI) IMPOrPAMMY CpPEIHErO
obmero obOpazoBanus». Pabouas mporpamMma MO XHWMHUM OpPHUEHTHUPOBaHA Ha
1[eJIeBbIE MPUOPUTETHI, CHOpPMYSIMpOBaHHbIE B (hefepalibHON paboueit mporpamme
BOCIIUTaHUs U B paboueit nporpamme Bociutanuss MAQOY Crpexuunckas COIIL.

[Iporpamma 1O XMMHM Ha YpOBHE CpenHero oobiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpedbOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOll 00pa3oBaTEIbHOM MPOTpaMMBbl CpeAaHEro oOIero o0pa3oBaHUs
(®OIT  COO), mnpencraBmeHHbix B DeaepaibHOM  TOCYJIapCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuérom KoHenuuu npemnojaBanus yueOHOTo
npeaMeTa « XuMus» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit denepanuu,
peaNu3yIoNMX OCHOBHBIE 00pa30BaTebHbIE TPOrPAMMBI, U OCHOBHBIX MOJOKEHUN
«Crpareruu passutus Bocnutanus B Poccuiickon ®@enepanuu Ha nepuoa 1o 2025
roga» (Pacnopsixenue [lpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOJ0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OMPEIEIICHUIO
oO1ielt crpaTteruy 00yueHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITY CKHUKAMH
00111e00pa30BaTeIbHON  OpraHW3alliM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
HEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TIPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBEKa, a TAK)Ke IKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBbIO
U TIpUPOJHON cpene. Peanusyercss xumuyeckoe 0oOpa3oBaHHe OOydaroluxcsl Ha
YPOBHE CpETHEr0 O0IIET0 00pa30BaHus CPEACTBAMHU YIECOHOTO TIpeaMeTa « XUMUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAEIEHbl B MPOTrpaMMe IO XHUMHH C
y4€TOM crneuu@uKd HayKd XUMUU, €€ 3HAuYeHHs] B TMO3HAHUU MPUPOILI U B
MaTepualbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIHUIIOB,



XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit denepanun.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUTpaeT ocoOyio posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (G OPMHUPOBAHNE PAIIMOHAIEHOTO HAYUYHOT'O MBIIIJICHUS, B
CO3JaHHE LIEJIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOoTopoe (hopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHhEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEIIHOTO
TpyJla W KM3HM KaxXI0ro ujgeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTWMW HallpaBliCHA Ha pEIICHUE
rJI00QIBHBIX MPOOJIEM YCTOMYMBOIO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMH LEISIMH U HPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Yy4EHHUS) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOMUMYI0 UM JJsi  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKM3Hb COLMYMa, NPOJOJKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsitomMu — TipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyecKor Xxumuu. @OpMHPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YUYECHHUU
npeaMera 00ecrnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

Ctpyktypa comepkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHHI0 Yy4eOHOro Marepuaia H OOyCJIOBJIE€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBa
paccMaTpHUBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIVUHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  DIEKTPOHHBIX
IpeJICTaBICHUI O CTpoeHNH BeliecTB. CBeeHs 00 M3ydyaeMbIX B Kypce BEeIeCTBaxX
JIAIOTCSl B Pa3BUTHH — OT YIJIEBOJOPOIOB /10 CIOXHBIX OMOJOTMYECKH aKTUBHBIX
coequHeHuM. B Kypce  OpraHM4ecKom  XMMHUH  MOJYyYarT  pPa3BUTHE
c(hOpMHPOBAHHBIE HA YPOBHE OCHOBHOrO 00IEro oOpa3oBaHUs NEPBOHAYATILHBIC



MIPEICTABIICHUS] O XUMUYECKOM CBS3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O XUMUICCKON PEaKITnu.

[Tox HOBBIM yTIOM 3peHHUS B TMpeaAMeTe «XHUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTcs M3yUYEHHbIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHUYecKas
XUMUS» O00yYaromuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111a011IeH 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMCHCHHH, a TAKXKE O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs I0TONHsIeTCs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
CoJlep KaHMs, UMEIOIMMHU KYJIbTYPOJOTUYECKUA M MPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C APYTMMH HayKaMH,
PacKpBIBAIOT €€ POJIb B IO3HABATEIPHOU U MMPAKTHUECKON JIEATETHPHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBAKEHHUS K TPOIECCY TBOPUECTBA B 00JIACTH TCOPUHU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICTHBATH HHPOPMAITHIO ¥ IPUMEHSATH €€ /IS TIOTIOJTHEHUS 3HAHUH,
pEIICHNS HHTEIICKTYATbHBIX M SKCIICPUMEHTATBHBIX HCCIIS0BATEILCKUX 3a1a4. B
IEJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHs) JaHHOTO YPOBHS H3YUYCHHS
OpUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUISl TIOHMMaHusT (PUIOCOPCKUX HAEH, TaKUX KaK: MaTepuajbHOE E€IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, TI03HABAEMOCTh IMTPUPOIHBIX SBICHHUHN ITyTEM DKCITIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXKIy HOBBIMU (DaKTaMHd U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU IKOJIOTHYECKUX MPoOseM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTepPHUaJIOB.

B rmmane pemieHWs 3a7ad  BOCIHTAHUS, Pa3BUTHS UM COLMAITU3AIMH
OoOydJaronmxcsi MPUHITHIC MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsl M TOCTPOSHUS TpeAMeTa TMpeayCMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBHBIX YUCOHBIX JCHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB [ICATCIILHOCTH: pPEIICHUS Npo0jeM, TOMCKa, aHaliu3a W 00paboTKU
uHhopMaIuU, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJIEIOBATENILCKOW JIESITEIBHOCTH, 3aHUMAIONIEH BaXXKHOE MECTO B TO3HAHUU
XUMUH.



B mpaktuke mnpemogaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, TaK U HAa YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IIPH ONPEACICHUH
COJIEPKATEIIbHOM XAPAaKTEPUCTUKHU LeJIed W3y4YeHUs NpeIMeTa HalpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKHM 3PEHUS TAaKOM MOJAXOJ K OINpPEACIICHHUIO LEeNIed W3y4YeHUs
MIpEeAMETA SABJISIETCS BIOJIHE ONTPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHHUS IPEIMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisIIOTCSA:

e (QopMHUpOBaHHME CHUCTEMbl XMUMHUYECKMX 3HAHUW KaK  BaKHEUIIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIC MOHATHUS, (PYH/IaAMEHTAIIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
000011IeHNI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

e (opMupoOBaHUE U PA3BUTUE MPEACTABICHUM O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUUECKUX PEAKIINil, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCA B MHPE BELIECTB U XUMHUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AECATENBHOCTH, CBA3AHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TPaBUII
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsny ¢ atuMm, comepkaTenbHas XapaKTepUCTHKA LIeJIed U 3a7a4 U3YUYEHUs
npeaMeTa B MporpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM NPUOPUTETAMU B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CerojnHs B
MPENoIaBaHUH XUMUHU B OOJIBIIEH CTETIEHH OTAAETCS MPENOUYTEHUE MTPAKTUYECKON
KOMIIOHEHTE coJepkaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW HA  MOITOTOBKY
BBIITYCKHUKA 0O0Ie00pa30oBaTeIbHOM OpTraHU3alliM, BIAJCIONIEr0 HE HabopoM
3HaHWM, a (QYHKIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMU
AKTUBHOTO MOJYYCHUS 3HAHUW Y MPUMEHEHHUS UX B PEATHbHOM KU3HU JIJIs1 pEIICHUSI
MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM npu U3y4eHUH NpeaMeTa « XUuMUsh» JOMUHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanTamus 00y4aroluXcsl K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHATUIO IPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;



dopMupoBaHHEe Yy OOYYaIONMXCS KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHIIMI), WMEIONINX YHHUBEPCATbHOC 3HAUCHUE I Pa3jIMYHbIX BHIIOB
NEATEeITLHOCTH: PEIICHHs MpoOJieM, MOnCcKa, aHaIu3a U 00paboTku MHGOpPMAITIH,
HEOOXOMMBIX JJIsI MPUOOPETEHUS OIBITA IS TEIBHOCTH, KOTOPAast 3aHUMAET BAYKHOE
MECTO B TO3HAHUU XUMHH, a TaKXe JUII OLECHKH C MO3WUIUN SKOJIOTHYECKON
0€30macHOCTH XapaKTepa BIMSHUS BEMIECTB U XUMUUECKHX IMPOIIECCOB HA OPTaHU3M
YEJIOBEKa U PUPOJTHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIIbHO TIPHOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUU VISl MIOMCKA W aHaln3a y4eOHOW U
HAYYHO-TTOMYJIAPHON HH(POPMAIIMK XUMHUIECKOT'O COJICPIKAHNUS;

dbopMUpOBaHUE U PA3BUTHE Y 00YJAIOIINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, IPH ILIAHUPOBAHUU M IPOBEICHUH XUMHYECCKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYalommxcs YOSKIEHHOCTH B  TI'YMaHHUCTHYCCKOU
HAIPaBICHHOCTH XUMHUH, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MTPUPOJIOTIONH30BaHMS, TIOTIOJIHEHUS YHEPTETHICCKIX PECYPCOB U
COXpaHEHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TaK)Ke NPUOOPETCHHS OIbITa
WCIIOJIb30BaHUS TTOJIYYCHHBIX 3HAHWKM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaITUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBJICHUSMHU.

B ydeOHOM maHe cpemHero ooOmero oOpa3oBaHHS MPEAMET «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON oOyacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUCHUSI XUMUHU, HA 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 gac
B Hegento), B 11 kiacce — 34 yaca (1 yac B Heziento).

s peasiu3aliiiy porpaMMbl UCTIONB3YIOTCS YYE€OHUKH, JOMYIIICHHBIE K
WCITOJIb30BAHUIO TIPH PeATN3alliN UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAIIHIO
o0pa3oBaTeIbHbIX TPOrPAMM HAYAJIBLHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPEAHETO
o0111ero 0Opa3oBaHus OpraHU3aIMsIMU, OCYIIECTBISIONUMU 00pa30BaTEIbHYIO
JESATENBPHOCTD, pUKa3oM MuHmnpocsemenus ot 26.06.2025 Ne 495:

e Xwumus, 10 knacc/ 'abpuensa O.C., Octpoymos N.I'., Cnankos C.A., AO
«3natenscTBo "[IpocBemenue»;

e Xwumus, 11 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnankos C.A., AO
«3natenscTBo "[IpocBemenue»;



DnekTpoHHbIE 00pa30BaATENbHBIE PECYPCHI, TOMYIIIEHHBIE K HCTIOIb30BAHUIO
IpU peann3alyy UMEIOIUX rOCYIapCTBEHHYIO aKKPEIUTALIMI0 00pa30BaTEIbHBIX
pOrpamMM HauyaJbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEHErO OOIIETO
oOpa3oBaHus npukazoM MunmnpocsenieHus ot 23.07.2025 Ne 551



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpeacraBnenre 0 Ki1acCU(pUKALMKU OpraHnyeckux BeniecTB. HomeHknatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3jaMi OpraHMYECKHUX BEIECTB U MaTepUalaMH Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUJIEH U MPOMUIIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyragueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklUMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUsSI U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceouicmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl mepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEICHNE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

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

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON U 3TaHON: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBHL. OJTWIEHTJUKOIbL M  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopManblerua, —aneTanbACTHN: CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTh. MypaBbHHAs U YKCYCHasI
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJACTaBUTEIHN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
OpO>KEHHE IIII0KO3bI), HAX0XKACHUE B IPUPOJIE, IPUMEHEHUE, ONOIOTrHYECKas POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3yYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienydss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHble Oprannyeckue coequHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHA M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIeHATypalus OEIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpaIlCHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTeCTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(ukaius, NepuoIMyHOCTh, HAOII0IEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: INHUILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Snpo aroma, H30TONBI. OJIEKTPOHHAsS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnognuecknii 3axoH u [leprnonnueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXXHBIX BEHIECTB MO TPyIIaM MU IepUojaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsSI3U (OOMEHHBII U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYecKas CBsI3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3ydeHHE MOJENEN KPUCTAUIMYECKUX PEIIETOK, HAOMIOJIEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHUE pa3MUHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEHMIIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuogmueckont cucremMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 00€CrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBON XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

@dusuKa: MaTepus, SHEPTUSA, MACCA, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kieTka, opraHuW3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMUHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOCKTOB, PEIICHUH YUCOHBIX U MO3HABATEIBHBIX 33124, BBIMOJTHEHUN XUMAYECKHIX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUM, KpPOIMOTIMBBIX  IKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, dTUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHHE U TMOCTYIKM CBOMX TOBAPHUILEH C
MO3ULAN HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MMOHMMAHMUS [IEHHOCTU TPaBWI HWHAMBUIYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JIESITENBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCEIICHWH MPAKTHYECKUX 3a7ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U PE3yJbTaTaM TPYJIOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO TMPOTHUBOCTOSITh HJEOJIOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpOBaHUN PAIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIEro MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIIMOHABHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUUA CHMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TpU pPEIICHUU Y4EOHBIX MO3HABATEIHHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIHUpPOBAThH 1EJIM U 3a/1a4W UCCIIEIOBAHMSI, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEJICHHS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOJIEIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAYy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTb;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpoOpMaluen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKUE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHH,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgiaieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJTHEHUM YYE€OHBIX UM UCCIENOBATEeNbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OopMHpOBAaHMM MBIIUIEHUS W KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIHMOHAIbHOU
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIEpKAINE COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKON AESATEIbHOCTH YEIOBEKA;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHHUU HCIHOJIb30BAaTh XHMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs! KHCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KIIACCOB
OpraHUYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
aleTaNbAeTU, MypaBbHAsl U YKCYCHAsl KUCIIOTBI, TJII0K03a, Kpaxmall, 1eJIIi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, TPUPOIAHBINA ra3, yroyb), CIIOCOObI UX MEPEePadOTKU U MPAKTUYECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIO W JTabopaTOpHBIM OOOPYJIOBAaHUEM, a TAaKXKE MpaBHiIa OOpaIlEHUS C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWICHA U N3YYCHHE €r0 CBOMCTB, KAU€CTBCHHBIE PEAKITUN OPTAHMYECKUX BEIECTB,
JeHaTypanus 0CJIKOB ITPU HarpPEBaHHH, [IBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (OpME 3amuch YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUN U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MoHUMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUSD) OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, PO XMMHUU B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3aJ1ad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHUYECKAST IUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€3011aCHOM HCTOIb30BAHUH BAKHEUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJTMYECKasi, BOJOPOJIHAS]) B COCTUMHECHUSX, THUII
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB MO MX COCTaBYy K OINPEACIEHHOMY Kiaccy/TpyIie
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MeHnpaeneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTY10, 00BICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTANINY, «IHEPTrETUUECKUE YPOBHIY», OOBSICHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUUYECKHUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BeEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPAaBHEHUS PEAKIIM HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3JMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOUIMX HAYYHBIX MPUHIUIIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLHUsAX, MacChl BELIECTBA WU O00bEMA ra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATH XUMUYECKUM
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE peaklu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XHMHUYECKOrO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPAaHEHMsI CBOETO 30POBbS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3/ACHCTBUS HA )KMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 https://resh.edu.ru/
M. bytieposa
Wroro mo pazneny 3
Pasnea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2 https://resh.edu.ru/
HenpenenbHble YIIeBOAOPOIbI: alTKEHBI,
2.2 pe y FOPO 6 1 https://resh.edu.ru/
AJKaJMEHbI, ATKUHbI
2.3 ApomMaTudecKkue yriieBoaopO/Ibl 2 https://resh.edu.ru/
[TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOIOB U
24 pHpoa y AOPOR 3 1 https://resh.edu.ru/
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamue oprannyeckue coeIuHeHUust
3.1 Cnuptel. Genon 3 https://resh.edu.ru/
Anpaeruapl. KapOOHOBBIE KHCIIOTHI.
3.2 AeTIA P 7 1 https://resh.edu.ru/
CrnoxHbIe 3(hUpbI
3.3 YrieBoasl 3 2 https://resh.edu.ru/




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

41 AMHUHBI. AMUHOKHCIIOTEL. bellku 3 ‘ https://resh.edu.ru/
Hroro mo pazaeny 3
Pa3znen S. BoicokoMoJieKyJISIpHbIE COeINHECHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2 ‘ https://resh.edu.ru/
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 | https://resh.edu.ru/

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://resh.edu.ru/
anemenToB . 1. Menaeneera
Ctpoenue BeliecTsa. MHOrooopasue
1.2 TPOCHHE Betlects Horoobpas 4 https://resh.edu.ru/
BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1 https://resh.edu.ru/
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 MerTtayuiel https://resh.edu.ru/
2.2 Hemertamier 1 https://resh.edu.ru/
CBs13b HEOpraHu4ec opra’Huyec
2.3 BASH HEOPTARMHCCIIX I OPTaHiTIeCiuX 2 https://resh.edu.ru/
BEIECTB
Hroro no pazneny 17
Pazgea 3. Xumusa 1 ;Ku3HbL
3.1 XUMUS U )KA3Hb 4 https://resh.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

TOMOJIOTUYECKUH P

10 KJIACC
Ne KoaunuyecTBO 4acoB JlaTa
n/ Tema ypoxka Bcer Konrpoububl  IIpakTuyeckn  H3YYCHH
n 0 e padoThbl e padoThI |
[Ipenmer 02.09.202 https://resh.edu.ru
1 OpraHUYEeCcKOM XUMHMH, 1 5
€€ BOSHUKHOBEHME,
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus 09.09.202  https://www.resh.edu.ru/subject/29
OpraHUYeCcKuX 5
2 coequHeHUH A. M. 1
byrneposa, eé
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o 16.09.202 https://resh.edu.ru/subject/lesson/6149/start/170
KJIacCU(UKaLIUU 5 388
OpraHUYEeCKUX
BELIECTB.
3 Homenkiatypa 1
(cucremaTuydeckasi) u
TPUBHUAIIbHBIE
Ha3BaHUs
OpraHuYECKUX
BEIIECTB
AJIKaHBI: COCTaB U 23.09.202  https://chemege.ru/nomenklatura-organika
4 CTPOEHHE, 1 S




MeraH u 3TaH —
MPOCTEUIIINE
MPEACTAaBUTEIHN
AJIKaHOB

30.09.202
5

https://resh.edu.ru/subject/lesson/6151/start/149
993

AJKEHEIL: COCTaB U
CTPOEHHUE, CBOMCTBA

07.10.202
5

https://resh.edu.ru/subject/lesson/6151/start/149
993

10

OTUJEH U IPONWIEH
— MpocTenume
IIPEACTABUTEIHN
AJIKCHOB

IIpakTryeckas pabora
Ne 1. «Ilony4yenue
ATHJIEHA U U3yUYEHHUE
€ro CBOMCTB»

AnxagueHsl.
byranuen-1,3 u
MeTunOyTanueH-1,3.
[Tonyuenue
CHHTETHYECKOTO
KaydyKa U Pe3UHBI

AJIKMHBI: COCTaB U
0COOCHHOCTH
CTpPOEHUH,
TOMOJIOTHYECKUH PS/I.
Anetniaen —
MPOCTEUIIIHI
MPEICTaBUTEI D
AJIKWHOB

14.10.202
5

21.10.202
5

11.11.202
5

18.11.202
5

https://resh.edu.ru

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

https://resh.edu.ru/subject/lesson/6149/start/170
388

https://chemege.ru/nomenklatura-organika




Beruucnenus mno 25.11.202  https://resh.edu.ru/subject/lesson/6151/start/149
11 YpaBHEHUIO 5 993

XUMHUYECKON pEeaKuu

Apensl: 6eH301 U 02.12.202  https://chemege.ru/ximicheskie-svojstva-
12 TOJIy0J. TOKCUYHOCTh 5 cikloalkany

apeHoB

I'eneTnueckas cBsI3b 09.12.202 | https://resh.edu.ru/subject/lesson/5412/start/212
13 YIJIEBOAOPOOB, 5 563

IMpHUHAJIC)KAIINUX K

Pa3IMYHBIM KJaccam

[Ipuponnsie 16.12.202  http://school-

HCTOYHUKHU 5 collection.edu.ru/catalog/rubr/528b6fb1-98e4-

YTJIEBOIOPOIOB: 9az27-Sael- _
" TPUPOJIHEIN Ta3 i 2f785b646a41/23846/?interface=themcol

MOMYTHBIE HE(PTAHBIE

ras3pl, HeQTh U

MIPOIYKTHI €€

nepepadoTKu

[Tpupoansie 23.12.202  https://chemege.ru/ximicheskie-svojstva-

HUCTOYHUKHU 5 alkadieny

YIJIEBOIOPOIOB:

IIPUPOJIHBIN ra3 u
15

MOMYTHBIE HE(TAHBIE

rassl, HeQTh U

IIPOYKTHI €€

nepepadoTKu

KontposnbHas pabota 30.12.202  https://resh.edu.ru/subject/lesson/5412/start/212
16 10 paseiy 5 563

«YTIeBoAopOaAbI»




[Ipenenvubie 20.01.202  https://resh.edu.ru/subject/lesson/4769/start/150
0/IHOATOMHBIE 6 550
17 CIUPTHI: METAHOJ H
staHoi. Bogopoanas
CBA3b
MHuoroaToMHbIE 27.01.202  https://chemege.ru/ximicheskie-svojstva-spirty
18 CITHPTHI: 6
STUJIEHTJIMKOIb U
[JIMLIEPUH
@DeHomn: cTpoeHue 03.02.202  https://resh.edu.ru/subject/lesson/5727/start/150
MOJIEKYJIBI, 6 577
19 (buznvecKue u
XUMUYECKUE
CBOICTBA,
MIPUMEHEHHE
Anbaeruipl; 10.02.202  https://resh.edu.ru/subject/lesson/4776/start/150
20 bopmanbaeru u 6 604
aneTanbAeru/.
AnieToH
OIHOOCHOBHBIE 17.02.202  https://chemege.ru/ximicheskie-svojstva-karb-
npeebHbIe 6 kisloty
21 KapOOHOBBIE KUCIIOTHI:
MypaBbUHAS U
YKCyCHast
[IpakTrueckas pabota 24.02.202  http://school-
2 No 2. «CBoiicTBa 6 collection.edu.ru/catalog/rubr/528b6fb1-98e4-

pacTBopa yKCyCHOU
KHCIIOTBD»

9a27-5ael-
2f785b646a41/23890/?interface=themcol




CreapuHoBas u 03.03.202  https://resh.edu.ru/subject/lesson/5952/start/150
OJIEMHOBAs! KUCJIOTHI, 6 631
23 KakK MpeJICTaBUTEIH
BBICIIMX KapOOHOBBIX
KHCIIOT
Mpbuia KaKk conu 10.03.202  https://pedportal.net/starshie-
BBICIIUX KapOOHOBBIX 6 klassy/raznoe/kontrolnaya-rabo...
24 KHCIIOT, UX MOIoIlIee
JEeHCTBUE
CrnoxHble 3(UpbI Kak 17.03.202  https://chemege.ru/aminy
IIPONU3BOJHLBIC 6
25 KapOOHOBBIX KHCIIOT.
'unponu3 CrnoxHBIX
3¢upoB
Kupsr: runponus, 24.03.202  https://resh.edu.ru/subject/lesson/4743/start/150
26 IpUMEHEHHE, 6 742
Ouosorudeckas poib
AKHUPOB
VYrieBomsl: cOCTaB, 07.04.202  https://resh.edu.ru/subject/lesson/6095/start/150
KnaccuuKanus. 6 823
97 Baxneiimme
MPEACTABUTEINH:
TIII0K03a, PPyKTO3a,
caxaposa
Kpaxman n 14.04.202  https://resh.edu.ru/subject/lesson/6152/start/150
28 1EJUTION03a KaK 6 850

IIPUPOHBIC
MIOJIUMEPBI




29

30

KonrponsHas pabora
o pazjueny
«Kucnopoaconeprxkan
We OpraHHYeCcKHue
COEINHEHUA/
Bceepocculickas
poBepouHas paboTa

Obmas
XapaKTepUCTHKA
a30TCOJEPIKAIINX
OpPraHHYECKUX
CoeuHEHUH /
Bceepoccutickas
IpoBepoyHas pabora

21.04.202
6

28.04.202
6

https://resh.edu.ru/subject/lesson/4777/start/170
536

https://orgchem.ru/chem1/p2_11.php

31

32

AMMHBI: METUJIAMHAH U
AHUJINH

AMUHOKHUCIIOTHI KaK
am(oTepHbIe
OpraHUYECKHE
COEUHEHMS, UX
OuooruuecKoe
3HaueHue. [lenrupl.
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS

05.05.202
6

12.05.202
6

https://orgchem.ru/chem1/p2_121.php

https://orgchem.ru/chem3/z5_5.php

33

OCHOBHBIE TIOHITHSA
XAMUH
BBICOKOMOJICKYJISIPHBI
X COeIUHEHU

19.05.202
6

https://orgchem.ru/chem4/066.php




34

OCHOBHBIC METOJIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBI
X COEIUHEHUH.
IInacTMaccsr,
Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

25.05.202
6

https://orgchem.ru/chem6/index6.htm




11 KJIACC

BUBI;, MCXaHNU3MBbI

Ne Koan4yecTBO 4acoB Jlara
n/  Tema ypoka Bcer  KoHTpoubH IpakTuyeck = M3y4eHH
n 0 ble padoThI ue padboTsbl b
XUMHUYECKUN 2JIEMEHT. 01.09.202  https://resh.edu.ru/subject/lesson/6479/start/15
1 ATOM. DIeKTpOHHAs 1 ) 0989
KOH(UTYpaIys aTOMOB
[Tepuoanueckuit 3aKoH 08.09.202  https://interneturok.ru/book/chemistry/11-
u [lepromuueckas 5 klass/himiya-11-klass-rudzitis-g-e
CHUCTEMa XUMUYECKUX
anemenTosB /l. W. 1
MenneneeBa, nX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH 15.09.202  https://interneturok.ru/book/chemistry/11-
W3MEHEHUS CBOMCTB 5 klass/himiya-11-klass-rudzitis-g-e
XUMHUYECKHUX IJIEMEHTOB
" UX COCIUHEHUN 10
TpYIIaM U EPUOIAM.
3HaueHue 1
MEePUOIUYECKOTr0 3aKOHA
Y CUCTEMbI XUMHYECKUX
snemenToB J[.W.
MeHieneeBa B pa3BUTHH
HayKd
CrtpoeHue BeniecTsa. 22.09.202  https://resh.edu.ru/subject/lesson/6332/start/15
Xumudeckas cBA3b, €6 1 S) 1051




o0pazoBaHus
KOBQJICHTHOH CBSI3H.
BomoponHas cBsi3b

BanenTHOCTS.
DIIEKTPOOTPULIATETLHOC
Tb. CTEIIEHb OKUCIICHUS.
BemtecTBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O
CTPOCHUS

[TonsaTHE O IUCTIEPCHBIX
cucteMax. MicTuHHBIE B
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBas nois
BEILIECTBA B PaCTBOPE

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
COEJIMHEHUH.
I'eneTnueckas cBs3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbBIX
KJIacCOB

Knaccudukanus
XUMUYECKHUX PEaKlUii B
HEOPraHUYECKOU 1
OPraHNYEeCKOW XUMHH.
3aKOH COXpaHEHHUs
MAaccChl BEIIECTB; 3aKOH

29.09.202
5

06.10.202
5

13.10.202
5

20.10.202
5

https://resh.edu.ru/subject/lesson/4939/start/15
1134

https://ww.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759

https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-
sistemy-chistye-vewestva-i-smesi-istinnye-
rastvory-sposoby-v/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

https://resh.edu.ru/subject/lesson/5912/start/92
791




COXpaHEHU U
MpeBpaLIeHHs SHEPTUU
IPU XUMHUYECKHX

peakuusx
CKOpOCTh peakiuu. 10.11.202  https://www.yaklass.ru/p/himija/11-
9 OOpaTtumble peakuu. 5 klass/khimicheskaia-kinetika-
XHUMHUIECKOEe 6995740/okislitelno-vosstanovitelnye-reaktcii-
paBHOBecCHE 6984764
ITpakTiueckas pabota 17.11.202  https://resh.edu.ru/subject/lesson/3479/start/15
Ne 1. «Bousaue 5 1187
10 pa3TUYHBIX (PaKTOPOB
Ha CKOPOCTh
XUMUYECKON peaKLum»
DNeKTPOIUTHYECKAS 24.11.202  https://interneturok.ru/lesson/chemistry/11-
nuccormanus. [lonsitue 5 klass/osnovnye-metally-i-
0 BOZIOPOIHOM nemetally/perehodnye-metally
nokasareine (pH)
1 pacTtBopa. Peakuun
MOHHOTO OOMEHa.
I'mpponus
OpTraHU4YCCKUX U
HEOPTaHNUYCCKUX
BEIIIECTB
OKHUCIUTENbHO- 01.12.202 | https://resh.edu.ru/subject/lesson/5939/start/15
BOCCTaHOBUTEILHEIE S) 1320
12 peakuuu. [lonsrue o0

3JIEKTPOJIN3€E PACIIaBOB
Y PacTBOPOB COJIEH




KontposnbHast pabora o 08.12.202  https://resh.edu.ru/subject/lesson/5913/start/15
13 pazneny 5 1347
«Teopetnyeckue
OCHOBBI XUMUN»
MerTanmnbl, ux 15.12.202  https://mwww.yaklass.ru/p/himija/11-
MOJIOKEHUE B 5 klass/kharakteristika-nemetallov-
[eproanyecKoit 7269055/nemetaly-va-gruppy-7265028
CHUCTEME XMMUYECKUX
14 sneMenToB /[. W.
MenneneeBa n
0COOEHHOCTH CTPOEHUS
atomoB. O01ue
(du3HYECKHEe CBOMCTBA
METaJUIOB
CruiaBbl METAJIOB. 22.12.202  https://www.yaklass.ru/p/himija/11-
15 DIIEeKTPOXMMHYECKHI 5 klass/kharakteristika-nemetallov-
DS HATIPSDKCHHIT 7269055/nemetaly-iva-gruppy-7265027
METaJUIOB
XUMHUYECKUE CBONCTBA 29.12.202  https://resh.edu.ru/subject/lesson/3514/start/15
BaKHEUIITNX METAJIIOB 5 1429
16 (HaTpwuii, Kanui,
KaJbII1K1, Maroiuu,
ATIOMHUHUI) U UX
COEeTUHEHNN
XUMHUYECKUE CBONCTBA 19.01.202  https://resh.edu.ru/subject/lesson/6479/start/15
17 XpoMa, MeJIU U UX 6 0989

COECTMHEHNN




18

XUMHUYECKHE CBOUCTBA
LIMHKa, jKeje3a U UX
COCIUHEHUN

26.01.202
6

https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e

19

[IpakTuyeckas pabora
Ne 2. "Pemenue
AKCIIEPUMEHTATBLHBIX
3a7a4 [0 TEME
«MeTtamisi»"

02.02.202
6

https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e

20

21

22

Hewmerannsl, ux
MTOJI0KCHHUE B
Ileproanueckon
CHUCTEME XUMHUYCCKUX
sneMeHToB /. W.
MeHneneena u
0COOEHHOCTH CTPOCHHUS
aTOMOB

PusnyecKue CBOKMCTBA
HEMETaJIIOB.
Amnorponus
HEMeTaJuIoB (Ha
pUMepe KUCIopoja,
cepsl, pocdopa u
yriiepo/ia)

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COEeTUHEHNN

09.02.202
6

16.02.202
6

23.02.202
6

https://resh.edu.ru/subject/lesson/6332/start/15
1051

https://resh.edu.ru/subject/lesson/4939/start/15
1134

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759




02.03.202 | https:/finterneturok.ru/lesson/chemistry/11-
XHUMHYECKHE CBOMCTBA 6 klass/brastvory-i-ih-koncentraciya-dispersnye-
23 asora, ¢pocdopa u ux sistemy-chistye-vewestva-i-smesi-istinnye-
COCIUHCHHI rastvory-sposoby-v/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena
XuUMHYECKHE CBONCTBA 09.03.202 | https://resh.edu.ru/subject/lesson/5912/start/92
24 yraepoa, KpEMHHS U MX 6 791
COCJIMHECHU I
IIpumenenue 16.03.202  https://www.yaklass.ru/p/himija/11-
BASKHEMIIINX 6 klass/khimicheskaia-kinetika-
25 HEMETAaUIOB 1 UX 6995740/okislitelno-vosstanovitelnye-reaktcii-
COCJIMHECHU I 6984764
O6o0menue u 23.03.202  https://resh.edu.ru/subject/lesson/3479/start/15
CHCTEMATH3ALIUS 3HAHUIMA 6 1187
no teme «Hemeranb.
2 Beruucnenus no
YpaBHEHUAM
XUMUYECKHUX PEAKLNN U
TEPMOXUMHNYCCKUC
pac4€Thl
[IpakTuyeckas padora 06.04.202  https://interneturok.ru/lesson/chemistry/11-
Ne 3. «Pemenue 6 klass/osnovnye-metally-i-
27 SKCITEPHMEHTAIIbHBIX nemetally/perehodnye-metally
3a/1a4 1o TeMe
"HemeTammsr"»
KonTtponbHas pabora o 13.04.202  https://resh.edu.ru/subject/lesson/5939/start/15
28 TeMaM «MeTautb» 1 6 1320

«HemeTtamien)




Heopranunueckue u
OpraHUYECKHUE KUCIIOTHI.

20.04.202
6

https://resh.edu.ru/subject/lesson/5913/start/15
1347

29 Heoprannueckue u
OpraHUYECKHE
OCHOBaHUS
AmdoTtepHbie 27.04.202  https://www.yaklass.ru/p/himija/11-
HCOPraHHYECKUE U 6 klass/kharakteristika-nemetallov-
OpraHHYEeCKUe 7269055/nemetaly-va-gruppy-7265028
30 COEIMHEHUS.
I'eneTnveckas cBS3b
HCOPTaHUYCCKUX U
OpTraHU4YC€CKUX BCIICCTB
Posb xumuu B 04.05.202  https://www.yaklass.ru/p/himija/11-
obecrneueHnu 6 klass/kharakteristika-nemetallov-
3KOJIOTHYECKOI, 7269055/nemetaly-iva-gruppy-7265027
31 SHEPreTUYECKON U
MHIIEBOM 0€30IIaCHOCTH,
Pa3BUTHUH MCIUITUHBI
[TpencraBnenus 06 11.05.202  https://resh.edu.ru/subject/lesson/3514/start/15
O0IIMX HAYYHBIX 6 1429
3 2 IMpUHIMITIax
MMPOMBIIIJICHHOT'O
MOTYYEHUS BAXKHENIITUX
BEIIECTB
33 Yenosek B mupe 18.05.202  https://resh.edu.ru/subject/lesson/6479/start/15
BEILECTB U MaTE€PUAJIOB 6 0989
XuMUs U 310pOBbE 24.05.202  https://interneturok.ru/book/chemistry/11-
34 YyeJI0BEKa 6 klass/himiya-11-klass-rudzitis-g-e




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTarta

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBanus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOILIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOM Cpelie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKeIerT,
dyHKIMOHANBHAA  TpyMmna, paaukand,  H30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, YTJIEBOAOPOABL, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBopl, KHUpbI, OETKK), MOHOMED, TIOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEIUHEHHUs); TECOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YeHHH U O€30macHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHMX U OPTaHMYECKHUX

BCIICCTB B 6BITy u HpaKTHQCCKOf/'I ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTb YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBAThb WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAILCHUN OPraHUYECKUX COSTMHEHUN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) (OpMyJT OPraHWMYECKUX BEIIECTB W ypaBHEHHM
XAMHYECKUX  pEeakUui,  M3TOTaBIMBATh  MOJEIH  MOJIEKYT
OpPTaHWYECKUX BEIIECTB IS WLIIOCTPAMA HX XUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
W3YYEHHBIX OPraHUMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPObI,
KHCIIOPOJ U a30TCOJEp KAIlMe COEIUHEHMS, BBICOKOMOJIEKYJIIPHbIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoOBaHHOCTH YMEHHS MPHUMEHATH: TOJOXKEHUS TEOPHU
CTpOeHUs1 opranuyeckux Beuiects A.M. bytnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHBIG COCIUHCHUA

ChopMupoBaHHOCTH YMEHHI NPHBOIAWTH TPHUBHUAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHLEPUH, (eHon, dopManbiaerus, auneTaibleru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCIIOTa, OJICMHOBAas KHCIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PyKTO3a, Kpaxmai, LEeJIi0J03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3HYeCKne W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAs W YKCYCHasl KHCJOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHAad KI/IC.IIOTa)

2.3

ChopMHPOBaHHOCTh YMEHUS HILTIOCTPUPOBATh TEHETHUECKYIO CBS3h
MEXJy TUIOWYHBIMUA MPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB ypaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu3oBaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOTHBIN Ta3, yrojib), CIOCOObI
UX TepepaboTKM W MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
NpU W3YYCHUU BEIIECTB W XMUMHUYECCKHX sIBICHHU (HaOJro/eHue,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHUU COONIONATh MpPaBHIA IOTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiia OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

CdopMUpOBaHHOCTH ~ YMEHHMW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MpPEBpaIICHUsI OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyYEHUE STUIEHA M H3YyYEHHE €ro CBOIICTB,
KAueCTBEHHBIE PEAaKIUUd OPraHMYECKUX BEIIECTB, JE€HATypalus
OEJIKOB IIPY HArPEBAHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKU OC30ITACHOCTH IPU OOPALICHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O0OOPYJOBaHHMEM; IMPEACTABIATh PE3yJIbTAThI
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (GOpMyIUPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTb ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHYECKHM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOTYyYaeMyl M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMI COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYJIOBOM NEATENHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/0pOBbS M OKPYXAIOLIEH MPUpPOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs CMBICII [TOKa3aTess
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUSI M MPEAOTBPALICHUs UX BPEIHOTO

BO3I[€I>'ICTBPIH Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Brnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHUN  JJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HOH, MOJICKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHUYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XUMHH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMmupoBaHHOCTE YMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YUYEHHBIX NOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOIIOJeHNe, W3MEpPEHHE, DKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONpPENENATh BaJE€HTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKHX DSJIEMEHTOB B COEJUHEHHUAX Ppa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEeIETKH KOHKPETHOIO BEIlecTBa (aTOMHasi, MOJIEKYJIsipHas, HOHHa,

MeTaJUTHYecKas)

1.5

CdopmupoBaHHOCTH YMEHHI ONpenessaTh XapakTep Cpeibl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN




1.6

1.7

ChopMupOBaHHOCTH YMEHHS  KIacCU(DUUIUPOBATh XHUMHUYECKHE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCILY ¥ COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHMS. ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYacCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb yYMEHUH COCTABIATh YPABHEHUS peaKLUid
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU

UAYT 00 KOHLA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CpopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XHUMHYECKOMN pCakiuun OT pa3JIMIHbIX (paKTOpOB

ChopMUpPOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOIO PABHOBECHS B 3aBUCUMOCTH OT BHELTHETO BO3ACHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast ¥ HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch I[leproguueckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

CchopMupoBaHHOCTh ~ YMEHMH  XapaKTepu3O0BaTh  AJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[lepmonnueckoir  cucreMbl  XMUMH4YeCKuUX  anemeHTtoB .M.
MeHnieneeBa, HCIONIB3YS MOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOHUTAIII,
«9HEPreTUYecKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUH IO MEpPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdhopMHUpOBAaHHOCTH YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 00IIHE
XHMHUYECKHE CBOUCTBA HCOPraHNMYCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUC TeHETHYECKOM CBA3U MCKOY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpymre) coenquHeHu (POCThIe BEUIECTBA — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuwii, cuctematuaeckyro HomeHkarypy (IUPAC) u TpuBnanbHble
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKHCIBIA ra3, aMMuUak, raméHas M3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEHISCTB Pa3IUYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMONIIBK  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTh ~ YMEHHMH  IUIAHUpOBaTb M BBINOJHATH
XAMHAYECKHH DSKCIIEPUMEHT (pa3iiokeHHe TepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, ONpeIesIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJUKATOPA, BIUSHHE Pa3IHUHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW peaKIMH, PEeaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdar-, KapOOHAT- U XJIOPU-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTransb») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH IpH OOpalleHHH C BeleCTBAMU MU
a00OpaTOpHBIM  O0OPYJOBAaHHWEM;  TPEJACTABIATH  PE3yJbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opMe 3amuch  ypaBHEHUH
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH yMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSIMH

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHHM  XapaKTEpPU30BaTh  XHUMHUYECKHE
MPOLECCChI, JICKAIHNEC B OCHOBC IMPOMBINUICHHOTO IMOJTYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTH MPEICTABICHHUH 00




OGIJ_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUM MBIIUICHUS € KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUsT TPAKTHYECKUX 3a/lad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJHON cpesie

CdopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHYECKYI0 MH(OpMALMIO, MOJYyYaeMyl0 W3 pa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOU
Cpelsl

Oco3HaBaThb OMNACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIECTB, MOHMMAas cmblcn mokazarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIOCOOBI YMCEHBIICHHUA U IMPEAOTBPAIICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMHA BEIICCTB,
TerI0BOro 3 (deKTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHUA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

Teopernueckne OCHOBbI OPraHU4YECKONH XUMHUHU

11

1.2

13

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKHUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHHS

CtpykTypHble (OpPMYJIBI OpPraHM4YecKuX BeliecTB. ['OMOJOorus, u30Mepus.
XuUMHUYECKasi CBSI3b B OPraHUYECKHX COCAUHEHUSX — OJMHApHbICE U KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIuy OPraHuIeCKIX BEIICCTB
Homenxknarypa opraHMueckux COeAMHEHUH (CcTeMaTu4ecKasi) U TpPUBHAJIbHBIE

Ha3BaHUS Ba)KHEHUIITHIX HpeI[CTaBI/ITeJIeﬁ KJIaCCOB OPraHM4CCKHX BCUICCTB

Yri1eBo10posl

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran u 3TaH —
MPOCTEHIINE MPEACTABUTENHN AlKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMeIlleHUs] U TOPEHHUs), HaXOXKICHHWE B NPUPOAE, IMOIy4YEeHHE U
IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AJIKEHOB: (DPU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpaTallUd, OKHUCIECHUS U

HOJ'II/IMepI/BaI_II/II/I), MOJIYUYCHHUC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrtaauen-1,3 u merwnOytanuen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOICTBA (peakuus moiumepusaiun). [lonydenne CMHTETHYECKOTro

Kay4dyKa 1 pe3UHbI

AJKHHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN Psijl. ALIETHUIIEH —
MPOCTEHIINI TpPEACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (QHU3UYECKHE HU
XMMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpeHI/IH), MOJIY4YCHHUC U ITPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, ¢(uU3NYECKME M XHMHUYECKHE CBOWCTBA
(peakuy TaJOreHUPOBAHHMS W HUTPOBAHUS), IOJy4YeHHE U NPUMEHEHHE.
Tonyon: cocraB, cTpoeHue, GU3NYECKUE M XMUMHUYECKHE CBOWCTBA (pEaKiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJyYyeHUE U NpuMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIVIEBOAOPOJAMH, MPHUHAICKAIIUMH K

PAa3JINIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble HMCTOYHUKM yriIeBOAOpOAOB. IIpupomHbBII ra3 M MOIYTHBIE
HedTsHbIe Ta3pl. Hedts u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaauTUdeckuil), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KaMeHHbIi

YTOJIb ¥ IPOAYKTHI €70 nepepadoTKu
Kucnoponcoaep:xaiue opraHn4ecKkue CoeAMHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TAHON: CTPOCHUE,
(du3nyuecKkue U XUMUYECKUE CBOMCTBA (pEaklIUU C AKTHBHBIMH METaJUIAMU,
raJloreHOBOJIOPOIaMU, TOpEHHUE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. [[elicTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YeJIOBEeKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHHE, (DU3UYECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO WICJIOYHBIMH METAJJIaMHU,
KauecTBEHHAsl peakilis Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBre HAa opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOISA

@deHo: CTpOEHUE MOJIeKYJbl, (u3uveckrue W XUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

Anbaeruipl 1 KeTOHbL. DOpMallbJeTu/l, alleTalbAeTHa: CTpoeHue, Pu3ndeckue
U XUMHUYECKHE CBOMCTBAa (peaklMW OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbIE PEAKINH ), IOJyUYE€HUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE Mpe/eNIbHbIE KapOOHOBBIE KMCIOTh. MypaBbiHas U yKCyCHas
KHCIIOTBI: CTpOEHUue, (pru3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peakuus »Tepu(uKalnuu), MOJIydeHHe M MIpUMEHEHHE.
CreapuHOBas U OJIGMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JAeicTBHE
CrnoxHble 3QUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KJacCU(PHUKALUSA yIIeBOA0B (MOHO-, U- U MOJIMCAXapUIbI).
I'moko3a — mpocTedmmii MOHOCaXapHul: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usznyeckue M XHUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
menu(ll), okucieHnme amMmmavyHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJIEHHE, OpO’KEHHE TIIOKO3bl), HAX0XK/IeHUE B MPUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. Porocunte3. PpyKTo3a Kak U30Mep II0K03bl. Kpaxman
U LEJUII0J103a KaK NpUpoHble oaumepbl. CTpoeHHe Kpaxmala U LEUII0JI03bI.
dusnueckue W XUMHUYECKHE CBOWCTBA Kpaxmaia (THUAPOJIM3, KayeCTBEHHas

peaKIus C HOJIOM)

A30TCOIepKaIie OPraHuIeCKUe COSTMHCHUS




4.1

AMHUHOKHCIIOTH Kak amM(oTepHble OpraHndeckue coequHeHus. Ou3ndeckue u
XMMHYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpuMepe IuiuHa). buomornyeckoe

3HAYCHNUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUAPOJIU3, ACHATYpallks, KaYeCTBEHHbIE peaKluy Ha OeKu
BricokoMonekynsipHble COSMHEHHS

OcHOBHbBIE TIOHSTUSL XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE  3BEHO, CTENEeHb  MOJUMEPHU3ALUU,  CPEAHss
MoJIeKyJsipHasi Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX

COC,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUS

5.2

SKCHepI/IMeHTaJH)HI)Ie MCTOAbl M3YUYCHUS BCHICCTB W HUX HpeBpameHHﬁ:
O3HAaKOMJICHUE C o6pa3uaMH OpUpOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayudyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pE3UHbIL

11 KVIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

11

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTryecKkre YPOBHHU, OAYPOBHH. ATOMHbBIC OPOUTAIIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTAIIM B aTOMAaX AJIEMEHTOB

MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

Ilepnonnueckuil 3akoH u lleprognyeckas cucTeMa XMMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CBsi3b Nepuoaudeckoro 3akona u [lepuoanueckoii cucremsl
XuMu4eckux daemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUs CBOWCTB XMMHYECKHUX JJIEMEHTOB M
0o0pa3yeMbIX UMM HPOCTBIX M CIOXHBIX BEIIECTB M0 IpyHnaM M HEpUOAaM.

3HaucHUE NMEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKH

1.3

1.4

Crtpoenue BemecTBa. XHUMHYECKas CBA3b. BuIbl XUMHYECKOW CBSI3HU
(koBazieHTHasi HEMOJSpHAs W MOJspHas, MOHHAs, MeTrayuinueckas). oHsbr:
KaTHOHBl M aHHOHBI. MexaHU3Mbl 00pa30oBaHUS KOBAJCHTHONW XUMHYECKON

CBsA3M (OOMEHHBIN U TOHOPHO-aKIeNnTOpHbIN). BonoponHas cBs3b

BanenTHOCTb. DneKTpooTpUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BerectBa MOJIEKYyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH IMMOCTOSIHCTBA

cocTaBa BenlecTBa. THUMbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmérku. lloHsatue o aucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOUMIHBIE pacTBOpBL. MaccoBas 1011 BeLlecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenkiarypa

HCOPTraHN4YCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuueckass — peakmusa.  Knaccupukamuss — XMMHYECKHMX — peakuuid B
HEOPraHWYECKOW M OPTraHUYECKON XMMHUHU. 3aKOH COXpPaHEHHUS MAacChl BEIICCTB,

3aKOH COXpaHCHUA U NPCBpAlICHUS SHCPIrUX IIPpU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

OGpaTI/IMBIC PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpr, BIIMAOINIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccoruanus. CuibHble W ciadbie AnmekTponuTsl. Cpena
BOJIHBIX pPAacTBOPOB BEILIECTB: KHUCIJAs, HEHTpaibHas, LIeJo4yHasd. Peaxnuu

HOHHOTO OOMeEHa

111

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

HCOPFaHI/I‘IeCKaﬂ XHUMMUA

Hemerannsl. [Tonoxxenue HemeramioB B [lepuonnyeckoii cucteMe XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHsI aTOMOB. PuU3nUecKue
CBOMCTBAa HEMETAJJIOB. AJIOTPONUS HEMETAJUIOB (Ha IpUMeEpe KUCIOpOJa,

cepsl, hochopa u yriepoaa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHIOB,
KHCIIOPOJCOAEPKAIINX KUCIOT, BOAOPOJAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCOUHEHUI

Mertannsl. [lonoxkenue meramnoB B llepuoanyeckoil cucreMe XUMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OcOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mue ¢puznueckue cBorMcTBa MeTaIIOB. CIUTaBhI METAIIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpﬂ)KeHI/II\/'I METAJlJIIOB

2.4

2.5

XUMUYECKHE CBOMCTBA BAaXKHEHIIMX METa/IOB (HATpUM, KaJlui, KaJbLuH,
MarHui, aJlOMUHUH, IIUHK, XpOM, XKeJle30, Mellb) U UX coeluHeHud. OOmue
crocoObl oy4YeHus MeTauioB. [IpuMeHeHre MeTauioB B ObITY U TEXHUKE

I'eneTnyeckas cBs3b HEOPraHUYECKUX BEILECTB, IPUHAMIECKALIUX K PA3JIMYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponb xumMum B 0OECHEUYEHUU HKOJIOTMUYECKOM, SHEPreTUYeCKOW W TMHUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[OHATHE 0 HAYYHBIX METO/AX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKuHﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaYYHBIX IMPUHIOUIIAX TPOMBINIJIICHHOI'O IMMOJTYYCHHA
BaKHEHIITNX BCIIICCTB. Yenosek B MHUPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIITIE
CTPOUTECIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBLIC MaT€puajbl, KPpaCKHu, CTCKIIO,
KCpaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE YI00pEHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWJia HCIOJb30BaAHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1aCHOI0 MCIIOJIb30BaHUS IperapaToB OBITOBOM

XHMHH B HOBCGHHGBHOﬁ KHN3HU







