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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1Mo XuMHUM Ha ypOBHE CpeHero ooiero oopazoBaHus pa3paboTaHa Ha
ocHoBe ®PexpepanbHoro 3akoHa or 29.12.2012Ne 273D3 « OO0 ob6pazoBaHuu B
Poccuiickoii ®depeparuu», TpeOOBaHUM K pe3yjbTaTaM OCBOSHUS (eaepaibHOM
oOpa3oBaTelbHOM mporpamMmbl  cpeaHero oOmero oopasoBanus (DPOII  COO),
IpeICTaBICHHbIX B @DenepaJlbHOM TrOCyJapCTBEHHOM O0pa30BaTeIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenuuu mnpenogaBaHus ydeOHOro mnpeaMera <«XHUMHSI» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromdX OCHOBHBIC
oOpa3oBaTeNbHbIE MPOTPaMMbl, U OCHOBHBIX TNOJOXKeHUN «CTpaTeruu pa3BUTHS
BocnuTanus B Poccmiickoit @eneparu Ha nepuoa a0 2025 roma» (Pacmopsbxenue
[TpaButensctBa PO ot 29.05. 2015Ve 996 -p.).

OcHOBY NOJXOJI0B K pa3pabOTKe MpOrpaMMsbl 10 XUMHUHU, K ONPEIECICHUI0 001LeH
CTpaTeruu OOy4eHMsI, BOCIIMTAHUS M Pa3BUTHs OO0Yy4arOUIMXCS CPEACTBAMU y4e€OHOTO
npenmera «Xumus» g 10-11 kmaccoB Ha 6a30BOM  ypOBHE COCTaBHIIU
koHentyanbHsle nojoxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH,
COJEp)KaHus, pe3yJbTaTOB OOy4yeHUs] U TpeOOBaHMM K YPOBHIO IOATOTOBKU
BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHME, MOJy4aeMO€ BBIMYCKHHKaMH 0O0IIe00pa30BaTeIbHON
OpraHM3alliM, SIBJSETCS HEOThEMJIEMOW YacThio MX 00pa3oBaHHOCTU. OHO CIYXKUT
3aBEepUIAIONIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CUCTEME XHMHYECKOTO 0Opa3oBaHMS.
OTH LEHHOCTU KacaroTCsl NO3HAHUs 3aKOHOB IIPUPO/ibl, GOPMUPOBAHUS MUPOBO33PEHMUS
U o0ImIel KyJbTyphbl U€JIOBEKa, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 3JI0pPOBbIO M TpUPOAHON cpede. Peamusyercss xumuueckoe oOpa3zoBaHHe
oOyyaroluxcsi Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUsA CPEACTBAMH ydyeOHOIO
npeaMeTa «XHUMHUSA», COAEPKAHUE M TIOCTPOEHUE KOTOPOTO OIPENEIEHbl B IPOTPAMME
[0 XUMHUHU C y4ETOM CHEeU(PUKNA HAYKH XUMHHU, €€ 3HaYeHUs B TIO3HAHUM IPUPOJIbI U B
MaTepUaIbHOW KU3HM OOIIECTBA, a TaKkKe € y4y€TOM OOIIMX Iiesied W TPUHLHUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro 001Iero oopa3oBaHus
B Poccuiickon ®denepanun.

XuMHUsl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HWIpaeT oco0yl pojib B
COBPEMEHHOW IUBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3pl MaTepuaibHOU KylnbTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMUPOBAHHE PAIMOHAIBHOIO HAyYHOTO MBIIIJICHHS, B
CO3/IaHHE€ IIEJIOCTHOTO TMpEeACTaBiIeHUs] 00 OKpYXKalIlleM MHpe KaKk O €IHHCTBE
OpUPOJbI U 4YEJIOBEKa, KOTOpoe (opMHUpYeTCs B XUMHM Ha OCHOBE ITOHUMAaHMS
BEIIECTBEHHOI'O COCTaBa OKPYJKAIOLIET0 MHpa, OCO3HAHUSA B3aWMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, NX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTAMU TPUMEHEHUS.

Tecno B3auMOJEHCTBYSI C JPYTUMH €CTECTBEHHBIMU HAayKaMM, XHMHUS CTaja
HEOTHEMJIEMON YacCTbl0O MHUPOBOM KYJBTYpbl, HEOOXOIHWMBIM YCIOBHUEM YCIIELIHOTO
Tpyda W OKU3HUM Kaxjaoro uigeHa oOuiectBa. CoBpeMEHHas XUMHUS Kak Hayka



co3ujareabHasl, KaKk HayKa BBICOKMX TEXHOJIOTUI HalpaBiieHa Ha PELIeHUE IT100aIbHbIX
npoOJjieM YCTOWYMBOTO pAa3BUTHSA UYEJIOBEYECTBA — CBHIPbEBOM, DSHEPIETHYECKOM,
MUIIEBON, YKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3I0POBBSI.

B coorBerctBUM ¢ 0OWMMH LENAMM U NPUHLMIIAMH CPEAHETO OOILEro
oOpaszoBanus coaepxanue mnpeamera «Xumus» (10-11 kimaccel, 0a30BBI YPOBEHb
U3yYeHUs) OPHEHTUPOBAHO TPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY
oOyJaromuxcsi, HeOOXOIUMYIO UM JIJIsl BBIPAaOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB,
YCHENIHOTO BKJIIOUEHHUSI B KU3Hb COLMYMa, MPOJOJDKEHUSI 00pa30BaHUs B Pa3IMUHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisiomuMu  IpeaMera «XUMHS»  SBISIOTCA  0a30Bble  KypChl  —
«Oprannueckas xumus» ©u «OO0mas #W HEOpPraHuveckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKu: cHUCTeMa
3HAHUW 110 HEOPraHWYECKOM XMMHHU (C BKIIFOUEHHEM 3HAHUK M3 OOIIeH XHUMHH) U
opraHu4eckom xumuu. POpMUpPOBaHUE HAHHOW CHUCTEMBI 3HAHUN IIPU HU3YYCHUU
npeaMeTa 00ecreurnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEr0 MHOrooOpa3usi BELIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOPUN XUMHUHU.

Crtpyktypa coaepxaHuss KypcoB — <«OpraHuyeckas xumus» U «OOmas u
HEOopraHuyeckas XuMHs» cQOpMUpOBaHAa B TpOrpaMMe IO XWMHUM Ha OCHOBE
CUCTEMHOTI'0 IOJIX0Ja K M3YYEHHMIO YYEOHOro Marepuaia U 00ycIOBJIEHA UCTOPUYECKU
00OCHOBaHHBIM Pa3BUTUEM 3HAHHUM Ha OMPECIEHHBIX TEOPETUYECKUX ypOBHAX. Tak, B
Kypc€ OpPraHMYECKOW XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOU
TEOPHH CTPOEHUSI OPraHUYECKUX COEIMHEHMM, a TAK)KE Ha YPOBHE CTEPEOXHUMHYECKUX
U DJIEKTPOHHBIX NPEJICTaBICHUA O CTpoeHHMU BeulecTB. CBeaeHHMS 00 H3ydaeMbIX B
Kypce BELECTBAX JalTCs B pa3BUTHH — OT YIVIEBOJOPOIOB A0 CIOKHBIX OMOJIOTrMYECKU
AKTUBHBIX COCIMHEHUM. B Kypce OpraHM4ecKOM XHMMHUM DIOJY4YarOT pa3BUTHE
chOpMUPOBAaHHbIE HAa YPOBHE OCHOBHOIO 00mIero o0pa3oBaHUS MEpBOHAYAIIbHBIC
IOPEICTaBICHU O XUMHYECKOM CBS3M, KJIACCU(PUKAIUMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUs, O XUMHUYECKON PEAKIIUH.

[fon HOBBIM yIVIOM 3peHHA B IpeaMmeTe «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3yYEHHBIM Ha ypOBHE OCHOBHOro o0mero o0Opa3oBaHUs
TEOPETUUECKUI MaTepuan U (aKTOJIOTUYECKUE CBEJEHHUS O BEIIECTBAX U XUMHUYECKOMN
peaknuu. Tak, B dYacTHOCTH, B Kypce <«OOImas W HEOPraHUYECKas XUMHUSI»
oOy4aromuMcsl MPEAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE IEPUOJUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TMO3ULUH, TIy0Ke TMOHSITH
UCTOPUYECKOE M3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oboOmiaromend 10
OOBSCHSIONIEH U TPOTHO3UPYIOMICH.

Enunas cucremMa 3HaHUMM O BAKHEWIIMX BEIIECTBAaX, MX COCTABE, CTPOEHUH,
CBOMCTBAaXx M IIPUMEHEHWHU, a TAKXKE O XUMHUYECKHX PEaAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IpoTeKaHusi aomnoiHsercs B kKypcax 10 u 11 knmaccoB aneMeHTaMu
coJlepKaHusl, UMEIOIUMHU KYJIbTYpPOJIOTMYECKUN U MPUKIAJIHON XapakTep. DT 3HAHUS
CHOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3M XMMHMH C IPYTMMH HayKaMH, PacKpbIBalOT €€



pOJib B TO3HABATEIIbHOW W NPAKTUYECKON NEATEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBOKCHUSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUU W MPAKTUUECKHUX
MPWIOKEHUNH XUMHUH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XMMHEW, KPUTHUYECKH OCMBICIUBATH
UH(GOPMAIIUIO U IPUMEHATH €€ JIJIsl TIOMOJHEHUS 3HAaHUHM, pEelIeHUs] HHTEIJIEKTYalbHbIX
M DIKCIIEPUMEHTATBHBIX HMCCIIENOBATEILCKUX 3a7ad. B 1memom coaepkanue y4eOHOTO
npeaMeTa «XuUMUS» JaHHOTO YPOBHS M3yUCHUS OPUCHTUPOBAHO HA (POPMUPOBAHUE Y
00y4Jaronmxcsi MHUPOBO33PEHYECKON OCHOBBI JJII TOHMMaHWs (Priocopckux wume,
TaKMX KakK. MaTepualibHOE €IMHCTBO HEOPraHMYECKOTO M OpPraHUYecKOro Mupa,
0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, [O3HABAEMOCTh
MPUPOHBIX SIBJICHUH IMyTEM SKCTIEPUMEHTA U PEUICHUS MPOTUBOPEUUNA MEXKTY HOBBIMU
(dakTaMu W TEOPETHUYECKUMHU TPEINOChUTKAMH, OCO3HAHWE POJU XHMHH B PEIICHUU
HKOJIOTUYECKUX TPOoOJieM, a Takke MpodsieM cOepekeHHs] YPHEPreTUYECKUX PECypCoB,
CBIPbs, CO3/JaHUSI HOBBIX TEXHOJIOTUIA U MaTE€pPUAJIOB.

B muiane pemeHust 3aad BOCIUTAHUS, PA3BUTUS U COLMANIM3ALMU 00YyYarOIIUXCS
MPUHATHIE TMPOTPAMMON MO XHMHH TOIXOJbI K OINPEACNICHUIO COACpKaHUS U
MOCTPOEHUS TIPEAMETa TMPEeayCMaTPUBAOT (OPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX
JNEUCTBUN, UMEIIUX 0a30BO€ 3HAYEHUE JI1 Pa3IUYHBIX BHUIOB JIE€SITEIbHOCTH!
peuieHust mpoOseM, MOUCKa, aHalau3a U o0pabOTKU MH(pOpPMAIMK, HEOOXOIUMBIX IS
NpUOOPETEHUsSI  OMbITa TPAKTHYECKOM W WCCIAEAOBATEIbCKOW  JEATEeThHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUH XUMUMU.

B mnpaktuke mnpemomaBaHuWs XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, TaAK U Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs, MPHU ONpPEIEICHUU
collepKaTeIbHOM ~ XapaKTePUCTUKU 1IeJied U3y4YeHHUs [MpeAMeTa HalpaBiIeHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO Tpu3HAETCS (OPMHUPOBAHHWE OCHOB
XUMUYECKON HayKH Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MNPAKTHUECKOU
JESTEIbHOCTH YeJIOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJMYECKOM TOUKHM 3pEHHsS TaKOW TMOAXOJ K OIpEACICHUIO Ielied HU3yYeHUs
peaMeTa SIBIISIETCS BIIOJIHE ONPaBAaHHBIM.

CoryiacHO JTaHHOW TOYKE 3pEHHUS TJaBHBIMH [EISIMU M3YYCHHS TMpeaMeTa
«Xumuss» Ha 06a30BoM ypoBHe (10—-11 Ki1.) SIBISIOTCS:

« (opMupoBaHHE CHCTEMBl XUMUYECKUX 3HAHUNA KaK BAaXHEHUIIICH COCTABIISIFOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOHM JIEKAT KIIFOUEBBIC
MOHATHUS, GyHIAMEHTAIbHBIE 3aKOHBI i TEOPUH XUMHUHU, OCBOCHHUE SI3bIKA HAYKH,

YCBOEHUE u IMOHMMAaHME CYLIHOCTH JTOCTYITHBIX 00001eHuit
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHUE C MCTOPUEHM MX PA3BUTHUS U
CTAHOBJICHUS,

« (opMupoBaHuE W pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX ITO3HAHUS
BEILIECTB U XUMHUUYECKUX peaKIui, HEOOXOAUMBIX ISl MPUOOPETEHUS yMEHUU
OPUEHTHUPOBATHCS B MUPE BEUIECTB U XMMUUYECKUX SBJICHUM, UMEIOIIUX MECTO B
pUPOE, B MPAKTUYECKOW U TOBCEIHEBHOM KU3HU;



+ pa3BUTHE YMEHUU M CHOCOOOB ACSITEILHOCTH, CBSI3AHHBIX C HAOIIOJCHUEM H
O00BSICHEHHEM XHMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TTPaBMII 0€3011aCHOTO
oOparieHus ¢ BEIecTBaMu.

Hapsimy ¢ »TuM, comep)kartenbHas XapaKTepUCTHKa IIeJed W 3aJad H3ydeHUs
npeaMeTa B MporpaMMe MO XMMHH YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBHUH C
HOBBIMU TIPHOPUTETAMU B CHCTEME CpemHero oOmiero ooOpazoBanusi. Ceromns B
MpernoaBaHuK XUMUU B OOJBIICH CTENeHH OTAAETCS MPEANOYTCHHUE MPAKTHISCKON
KOMITOHCHTE COJIep)KaHUs OOYYCHHs, OPHEHTUPOBAHHON HA IMOATOTOBKY BBIMTYCKHHKA
o0mieo0pa3oBaTeIbHONM  OpraHW3allii, BIAACIONIET0 HEe HAOOpOM 3HAHWU, a
(GYHKITMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHSIMH aKTHBHOTO
MOJTyYCHUS 3HAHUN W TIPUMEHEHUS X B PCATbHOM KU3HU JIJIS PEIICHUS TPAKTHIECKUX
3ajad.

B cBsi3u ¢ 3TUM IpH M3yYEHUHU MpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEEe 3HAUYCHUE
pUOOPETAIOT TAKHUE MU U 33/1a49H, KaK:

ajanrtanus OOyYaroIMXCs K YCJIOBHUSAM JWHAMHUYHO pPa3BUBAIOIIETOCS MHPA,
(hOopMHPOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM0O00Opa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITCIIBHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX PUMEHEHHEM;

(dbopMHUpOBaHHE Y 00YYAIONINXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUH),
UMEIONUX YHHBEPCAIbHOE 3HAYCHHE IS PA3IMYHBIX BUJIOB JCSITEILHOCTH: PEIICHUS
mpoOjeM, TMOWCKa, aHaiau3a U 00paboTku uWHGOPMAIMH, HEOOXOAUMBIX IS
MPHOOPETEHUST OMBITA JCATCIHHOCTH, KOTOpas 3aHUMaeT Ba)KHOE MECTO B ITO3HAHUHU
XMUMHH, a TaKXKe /IS OIECHKH C TMO3UIMK DKOJOTHYECKON Oe30MacHOCTH XapakTepa
BJIMSTHHSI BEIIECTB M XUMHUYECKHX IMPOIIECCOB HA OPTaHM3M YENIOBEKa M MPUPOTHYIO
cpeny;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HWHTCIUICKTYaJbHBIX UM TBOPYECKHX
CIIOCOOHOCTEH O0OYYarOIUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBHIC
3HAHUSA 0 XWMHUU B COOTBETCTBHM C XMU3HEHHBIMH IMOTPEOHOCTSMH, UCIOIH30BATh
COBpeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHH IS TOWCKAa W aHainM3a Y4eOHOU W
HAYYHO-TTONYJIAPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHHS;

dbopMHpOBaHHE W pa3BHTHE y OOYYAIOIIUXCS aCCOIMATHBHOTO W JIOTHYECKOTO
MBIIIUICHNS, HAaOIIOAAaTeIbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHWM W TPOBEACHUH XHUMHUYECKOTO
IKCIICPUMEHTA,;

BOCIHTaHHE y  oOOydarommuxcs  YOSKIEHHOCTH B TYMaHUCTHYCCKOH
HAIPaBJICHHOCTH XWUMHUH, €€ BaXXHOW pOJIM B pEHICHUH TJ00AJIBHBIX MPOOIeM
paIOHAJIBPHOTO TPUPOOTIONH30BAHMS, TOMOJIHEHHUS DHEPIeTHUECKUX PECYpPCOB U
COXPaHEHHUs TMPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpe)HOTO
OTHONICHUS K TIPHPOJIC W CBOEMY 3J0POBBIO, a TaKXKe IPHOOPETECHUS OIbITa
WCIIOJIb30BAaHUS TIOJIYYCHHBIX 3HAHWW I TPUHATHS TPAMOTHBIX pEIICHHHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.



B y4yeOGHOM mutane cpemHero oOrero oopa3zoBaHUs MPEIMET «XHUMHSI» 0a30BOTO
YPOBHSI BXOJIUT B COCTAB MPEIMETHOM 001acTh «ECcTecTBeHHO-HAYyYHBIE TIPEIMETHI».

OOmiee 4yucino 4acoB, OTBEAEHHBIX I W3YYCHUS XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero ooiero odpasoBanusi, coctaBisieT 68 yaco: B 10 kimacce — 34 4aca (1 yac B
Heneno), B 11 kmacce — 344yaca (1 yac B HeZIEII0).



COJEPKXAHUE OBYUYEHUASA
11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKUI 37eMEeHT. ATOM. Sapo aToma, M30TOMbI. DIEKTPOHHAST 000JI0UKA.
DHepreTUYeCcKue YpPOBHHU, MOIYypOBHH. ATOMHBIC OpOWUTanu, S-, P-, O- 3JEMEHTHI.
OcoOeHHOCTH pachpeneNieHUus] AJIEKTPOHOB IO OpPOWTAIIM B aToMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

ITepuonnyeckuii 3akoH u Ilepuoanyeckas cucreMa XMUMUYECKUX JJIEMEHTOB /l.
N. MenpaeneeBa. CBs3b MNEPUOAMYECKOrO 3akoHa U llepmoguyueckoil CUCTEMBI
xumMuueckux sneMeHtoB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJJIEMEHTOB U
o0pa3zyeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIINAM U MeprojiaM. 3HAUYCHUE
NEPUOJANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenune BemecTBa. XUMHYECKass CBA3b. BHIBI XUMHYECKOM  CBA3MU
(koBaJicHTHasl HENOJISIpHAsl W TMOJISIpHAs, WOHHAs, MeTaIMdeckas). MexaHU3MBI
oOpa3oBaHMS KOBAJICHTHOH XHMHUYECKOH CBs3M  (OOMEHHBIA H  JIOHOPHO-
aKIENTOpHBIM). BomopoaHas cBs3b. BajleHTHOCTb. DIEKTPOOTPHIIATEIILHOCTb.
Crenenp okucieHus. IOHbI: KATHOHBI 1 @aHUOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOECHMS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTb CBONCTBA
BEIIECTB OT TUIA KPUCTAIIINYECKON PEIETKMU.

[lonatne o nucnepcHbBIX cUCTeMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10Jis BEIIECTBA B pacTBOPE.

Knaccudukanus Heopranmueckux coenuueHuii. Homenkinatypa HeopraHu4ecKux
BEIIECTB. [ eHeTndeckas CBSA3b HEOPraHMYECKUX BEUIECTB, NPUHAMICKANMUX K
Pa3IMYHBIM KJ1accaM.

Xumuueckas — peakuus.  Kimaccudukanuss — XMMUYECKMX — peakuuii B
HEOPraHUYECKOM M OPraHMYeCKON XMMHUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH
COXPaHEHHUS Y MPEBPALICHUS SHEPTUU NPU XUMUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbiX (akTopoB. OOpaTuMble
peakuuu. XUMHUYECKO€ paBHOBecue. @DakTopbl, BIHSIOLIME HA COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunnun Jle Hlarenbe.

OnekTponutuyeckas auccouuanus. CuibHble W ciadble annekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCAs, HEUTpaJIbHAasl, LIEJIOYHAS.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANIbHbIE METOJbl HW3yYEHHMs BEIIECTB M UX IPEBPAILICHUMN:
neMoHcTpauus Tabnui «llepuonuueckass cucrema xumuyeckux snemeHtoB 1. U.
MenneneeBa», u3ydyeHHE MOJCICH KPHUCTAUITMYECKUX PEMETOK, HAOMIOICHUE U



OINMCAHKWE JEMOHCTPAI[MOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3yioKeHUE MEPOKCHIA
BOJOpPOJA B MPHUCYTCTBUU KATAIM3aTOPa, ONMPEAEIEHUE CPENbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAILHOTO HHAMKATOpPA, PEaKIMd HWOHHOTO OOMEHa), MPOBEIACHUE
MpPaKTUUEeCKON paboThl «BnusHue pa3nuyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKuum».

Pacuérurlie 3agaun.

Pacu€tel o ypaBHEHUAM XMMHUYECKUX PEAKIMH, B TOM YHCIIE TEPMOXUMHYECKNE
pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM MMOHITUS «MACCOBAs JOJISI BEIIECTBA.

Heopranuyeckasi xumus

Hewmeramnsl. [lonoxenne nemeraiuioB B llepuoanueckon cucteMe XMMHUYECKUX
anementoB J[. M. MenaeneeBa M 0OCOOCHHOCTH CTpoeHUsi atoMoB. Dusnueckue
CBOWCTBA HEMETA/UIOB. AJIOTPONMS HEMETa/uioB (Ha MpuUMepe KHCIOpOoja, Cephl,
docdopa u yriaepona).

XVWMHYECKHUE CBOMCTBA BaKHEHWITUX HEMETaUIoB (rajoreHoB, cephl, a3oTa,
docdopa, yriepoaa U KpeMHHUS) U UX COCIUHEHHI (OKCHIOB, KUCIOPOACOACPIKAIINX
KHCJIOT, BOJIOPOJIHBIX COCTUHEHHIA).

[IpuMeHeHne BaXKHENIIINX HEMETAIUIOB U KX COEJIUHEHUM.

Meramnel. Ilonoxenne wmeramnoB B Ileproanueckon cucreMe XUMHUYECKHUX
sanementoB J[. M. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 00OJOUYEK
aToMoB MeTaioB. O6mme ¢usndeckue cBoMcTBa MeTaioB. CIUlaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PsAJT HANIPSYKEHUI METaJUIOB.

XVWMHYECKHUE CBOWCTBA BaKHEUIIMX MeETAUIOB (HATpUH, KayWid, KaJbIui,
MarHui, aJJFOMUHHH, IIAHK, XpPOM, XKeJIe30, MEJIb) U KX COCTUHEHHHM.

OOmue crnocoObl MoyydeHus MeTauioB. [IpuMmeHeHune MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHbBIE METObI U3YUEHHS BEIIECTB U UX MPEBPALLICHUN: H3yYCHUE
KOJUTKIMM ~ «MeTaiibl  ®W  CIUIaBBD»,  OOpa3lOB  HEMETA/IOB,  PEIICHHE
AKCIIEPUMEHTANILHBIX 3a7a4, HAOJIOJCHUEe W ONUCAaHWE JEMOHCTPAIIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C pPacTBOPaMH
KUCJIOT U IIeJI0YeH, KaUeCTBEHHbBIE PEaKIUK Ha KATHOHBI METAILIORB).

Pacuérnurlie 3agaun.

Pacuétel maccel BemiecTBa WM 00BEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYeCTBa BEIECTBA) MPOAYKTOB PEAKIUH, €CJIM OJJHO U3 BEIICCTB
UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xumMum B oOeCne4eHWM SKOJOTUYECKOW, SHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, pPa3BUTUM MEAWNUHBI. [lOHSTHE O HAy4YHBIX METOAAaX TO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUH.

[IpeacraBnenuss 00 OOIIMX HAYUYHBIX MPUHLMIIAX MPOMBIIUIEHHOTO MOJYYEHUs
BAKHEUIIINX BEILIECTB.



YemoBek B MHUPE BEIIECTB M MaTCpHUANOB. BaXXHEWINWE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuabl
IUIS SNIEKTPOHUKHY, HAHOMATepUabl, OpTaHUYECKUE U MUHEPAJIbHBIE YA00pEHNS.

XUMHUSLT W 3I0pOBbE UEJIOBEKAa: IIpaBWja MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, npaBuia 0€30MacHOr0 MCMHOJIb30BAaHUS MpPEnapaToB OBITOBOM XUMHH B
[OBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaMEeTHBIX CBSI3eU MPH U3yuyeHUU OOIIEH M HEOPTaHUYECKOM
xumuH B 11 Kjacce ocyIiecTBIsSeTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TOHATHH, TaK M MOHATHH, SBISIOIIMXCS CHUCTEMHBIMU [JISl OTAEJBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE IOHATHUS. HAy4dHbIM (akT, TUIOTE3a, 3aKOH,
TEOpus, aHaluM3, CHUHTE3, Kiaccuukalus, TMEePUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: Marepus, dHEprus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAaJMOAKTHUBHOCTh, MOJIEKYJa, HHEPreTUYECKUHA YPOBEHB, BEILECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEUIECTBA, (PU3NYECKUE BEIMYMHBI M EIUHUILBI HUX
U3MEPEHHUSI, CKOPOCTb.

buonorusa:  kneTka, opraHu3M, OKOocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJIE3HBIE HCKOMAEMbIE, TOILIMBO,
pecypcBl.

TexHonorus: XUMUYECKas MIPOMBIIUIEHHOCTb, METAJLUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MATEpPUAJTIOB, CEJIIbCKOXO3AMCTBEHHOE MPOU3BOJCTBO, NHUUIIEBAs
IIPOMBIIICHHOCT, (dapmaneBTHUECKAs IIPOMBIIICHHOCTD, IIPOU3BOJICTBO
KOCMETUYECKUX  IPENaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX  MaTe€pHasoB,
AJIEKTPOHHASI IPOMBILLIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOT'PAMMEBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K  pe3ysibTaTaM  OCBOCHHS
OoOy4aromMMHUCsT  TPOrpaMM  cpeaHero  oOmiero  oOpas3oBaHusl  (JIMYHOCTHBIM,
METaINpeIMETHBIM U MpeaAMeTHbIM). HaydHO-MeToIn4eckol OCHOBOM i pa3pabOTKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpeAHero oomiero oOpa3oBaHUs
ABIISIETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

B cooTBercTBUM € CHCTEMHO-/ESTEIBHOCTHBIM TOJIXOJIOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTAaTOB OCBOSHUS MPEAMETa «XHUMHUSI» Ha YPOBHE CPEIHEro OOIIero
o0pa30BaHMsl BBIJICIIEHBI CIEAYIOUINE COCTABIISIOINE:

OCO3HaHWE OOYYAIONMMHUCS POCCUMCKOW TPaXKIAHCKOW HMICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOONPEEIEHUIO;

HaJIM4Kie MOTUBALIUU K O0yUEHHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JHUYHOCTH HAa OCHOBE
KITIOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUH,

TOTOBHOCTh H CIIOCOOHOCTH OOYy4YarOIMXCS PYKOBOACTBOBATHCS B CBOEH
JESATEIbHOCTH  IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAHOBKAMM, MPUCYIIUMHU  LETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJIM4YKEe MPAaBOCO3HAHMS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTU CTaBUTH LIETU
U CTPOUTD KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHUS IPEAMETA «XUMUS» JOCTUTAIOTCS B €MHCTBE
yueOHOM M BOCHUTATENBHOW AESATENBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH,
COILIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSAMHM U UJI€aJJaMU POCCUIICKOTO
Ipa)XIaHCKOro 00IIeCTBa, MPUHATHIMU B OOIIIECTBE HOPMAMH U MPaBUIAMH MOBEICHUS,
CHOCOOCTBYIOLIMMH TPOLIECCaM  CaMOIO3HAHUSA, CaMOpPA3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YyYaIOUTNXCA.

JluyHOCTHBIE ~ pe3yJibTaThl  OCBOCHMS  MpeAMeTa  «XUMHUS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTh  OMNbITA [MO3HABATEJIbBHOW M  MPAKTUYECKOW  JIeSITEIbBHOCTH
oOyyaromuxcsi Mo peanu3aldy TPUHATHIX B OOIIECTBE LEHHOCTEH, B TOM YHUCIE B
YaCTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

OCO3HaHUsl O0YyYarOUMMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB U 00sI3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPABONOPAJIKY;

MPEICTaBICHUS O COLMATIbHBIX HOPMaxX U MpaBUIaX MEXKIMYHOCTHBIX OTHOILIEHUHN
B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW ACSATENBHOCTU NPHU CO3JAHUU YUEOHBIX
IPOEKTOB, PEHICHUH YYEOHBIX M IMO3HABATENBbHBIX 33J]a4, BBIOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MTOHUMAaTh M IPHHUMAaTh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JAPYTHUX TPY aHAJIA3E PA3TUIHBIX BUJOB YICOHOU JIeATEIbHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHUA '

IIEHHOCTHOTO  OTHOIICHHWS K HCTOPHMYECKOMY U  HAy4YHOMY  HACJIEIUIO
OTE€UYECTBEHHON XUMHUHU,

YBOXCHHSI K TMIPOIECCYy TBOpYESCTBA B OOJACTH TEOPHUM M IPAKTHUESCKOTO
NPUMEHCHHAS XWMHWH, OCO3HAHWS TOTO, 4YTO JOCTIIKEHHS HAyKH €CTh pPe3yJbTaT
JUTATETHHBIX HAOJIIOJICHUH, KPOTIOTIIMBBIX SKCIIEPUMEHTAILHBIX ITOUCKOB, IIOCTOSTHHOTO
Tpy/Jla yU4EHBIX B MPAKTHKOB,

MHTEpeCca M IMO3HABATEJIbHBIX MOTHBOB B IOJYYEHHUU M TOCICAYIOIIEM aHaJHM3e
UH(GOPMAIIUHU O TTEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOM OTCUSCTBEHHOW XHMHH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO TTOBEACHMS,

CIIOCOOHOCTH OIICHUBATh CHUTYAIlMH, CBS3aHHBIC C XUMHUYCCKUMHM SIBIICHUSIMH, U
PUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPaJbHO-HPABCTBCHHBIC HOPMBI
1 IIEHHOCTH,

TOTOBHOCTH OIICHUBAThH CBOE IMOBEJICHUE M MTOCTYITKA CBOMX TOBAPHIICH C ITO3UITUH
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHUE MOCJICICTBHIA STUX MOCTYIIKOB;

4) dpopMupoOBaHHSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IEHHOCTEHN 3/T0pPOBOTO U Oe30macHOT0 00pasa Ku3HU, HEOOXOIUMOCTH
OTBETCTBCHHOTO OTHOIIICHHS K COOCTBEHHOMY (HU3NYCCKOMY W IICHXHYECKOMY
3JI0POBBIO;

COOJIIOAICHUS TpaBWU OE30MacHOr0 OOpallleHusi ¢ BEHeCTBAMU B  OBITY,
TIOBCEHEBHOM JKM3HU U B TPYAOBOU IEATEIHHOCTH;

MOHMMAHUS [IEHHOCTH MPaBUJI HHIUBUIYAIHHOTO W KOJUIGKTHBHOTO 0€30TIaCHOTO
MOBEJICHUS B CUTYAIIHSX, YIPOXKAIOIINX 30POBBIO M KU3HHU JTFOJICH;

OCO3HAHHUS TIOCIACACTBUA M HENPHUATHS BpEAHBIX MpHUBBbIYCK (YmoTpeOaeHuUs
AJIKOTOJIs, HAPKOTHUKOB, KYPCHHUSI);

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHHKATHBHOU KOMITIETEHTHOCTH B y4eOHO-UCCIIeIOBATEIIbCKON
JCATSIILHOCTH, OOIIIECTBEHHO TI0JIS3HOM, TBOPUYECKOM M IPYTHX BUAAX ACSITCILHOCTH,

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B PCIICHWW MPaKTUYECKHX 3aJlad COIMAJIbHOMN
HampaBJIeHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPaKTUICCKOMY M3ydeHHIO0 ITpodeccrii pa3ImyHoro pojia, B TOM YHCIIe
Ha OCHOBE TIPUMEHEHUS TIPESIMETHBIX 3HAHUH 110 XUMUHU,

YBaKCHHSI K TPYLy, JIOASM TPyJia U pe3ysIbTaTaM TPYAOBOM JAESITEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIAMBHUAYAJTHLHON TPACKTOPUHU 0O0pa30BaHUS,
Oynymeld mpodeccuu W peaiv3allid COOCTBEHHBIX J>KM3HEHHBIX INIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTeH K XHMHH, WHTEPECOB W IOTpeOHOCTEH
oOmiecTBa;

6) 3K0JI0rH4eCcKOr0 BOCIIHTAHUSI:



HKOJIOTUYECKU 11eJIeCOOOpPa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMII€;

MOHUMAaHUs TJ00aTBbHOTO XapakTepa JOKOJOTUYECKHX MPOOJieM, BIHSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COUUAIBHOU CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJb30BaHUSl JTOCTHKEHUN XUMUM JUIsl PELICHUS
BOMPOCOB PAIMOHAIIBHOTO MPUPOIOIOIb30BAHMUS;

AKTUBHOI'O HEINPUATHS NEUCTBUM, NPUHOCIIIUX BpPEI OKPYKAIOUIEH NPUPOIHON
cpene, yMEHUS TPOTHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE TIOCIESICTBUS
OpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HX;

HaJu4usl Pa3BUTOrO HSKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOU KYJIbTYpHI,
ONBbITA JEATEIPHOCTH JKOJOTMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMU B MO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJIEOJIOTMHU XeMo(hoouu,

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUS CHeU(UKN XUMHUHA KaK HayKd, OCO3HAHUS €€ poju B popMUpOBaHUHU
pPalMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TMpEACTaBICHHUS 00
OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE MPUPOJABI U YEJIOBEKA, B MO3HAHUM NPHUPOIHBIX
3aKOHOMEPHOCTEH M pelieHur IPo0IeM COXpPAaHESHHS TIPUPOJTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JIJISi COBPEMEHHOW IMBWJIM3AIUU. B
e€ TYMaHHCTHYECKOW HAMpaBICEHHOCTH W BAXXHOW POJU B CO3IaHUM HOBOW 0a3bl
MaTepUAIbHON KYJIbTYpbI, PEUICHUU TJIOOATBHBIX MPOOJIEM YCTOWUYMBOIO Pa3BUTHUS
YEJIOBEYECTBA —  CBHIPbEBOM, DHEPrE€TUYECKOM, TMHIIEBOM W AKOJOTUYECKOU
0€30macHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCTICUCHUH YCJIOBHM YCHEITHOTO TpyJa U
AKOJIOTUYECKH KOM(DOPTHOM KMU3HU KaXKAOTO YjeHa OOIIEeCTRa,

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: MOHUMAHHMS CYIIHOCTH METOJAOB NMO3HAHMS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJb30BaTh MOJy4aeMble
3HAHMS JJI aHau3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MHUpPA U MPOUCXOASIINX B
HEM W3MEHEHWU, YMEHHUs JejlaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C MEJBIO MOTYYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHMS ISl PELICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYalIUSIX;

VMHTEPECA K TO3HAHUIO U UCCIIEN0BATEIIbCKON €SI TEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMUIO,
K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHHM MO XMMUHU B COOTBETCTBUH C >KM3HECHHBIMU
NOTPEOHOCTSIMU,

MHTEpeca K OCOOEHHOCTSIM TpyAa B Pa3IMuHbIX cdepax MpoPecCHOHATBHON
JNEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOEHHUS Y4YEOHOTO MpeaMera <«XuMus» Ha
YPOBHE CPEHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIE TSI (dopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcst
MEXTUCIUIUTMHAPHBIE  (MEKIpPEIMETHbIE) OOIICHAyYHbIC TMOHITHS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEHUPUKY METOAOB IO3HAHUS,
HCIIONIb3yEMBIX B E€CTECTBCHHBIX HayKaxX (Marepus, BEIIECTBO, JHEpIHs, SBJICHUE,
IPOLECC, CUCTEMA, HAay4HbI (aKT, NPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCIIeA0OBAaHKE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U IPYTHE);

yYHHUBEpCallbHbIe y4eOHbIe JeHCTBUS (IIO3HABATENbHBIC, KOMMYHHKATHBHEIE,
perynsTuBHbBIE), obecnieunBatoniue GopMupoBaHue (QPyHKIIMOHATBHON TPaMOTHOCTH U
COLIMAJIbHON KOMIIETEHIIMH 00Yy4arOIINXCS;

CIIOCOOHOCTh OOYyYarolMXCsl MCHOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIE YUeOHbIE 1eUCTBUS B TO3HABATEIHLHON U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble  pe3yibTaThl  OTPaXalOT  OBJAJCHHWE  YHHUBEPCATbHBIMU
y4eOHBIMU NIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

OgyageHne YHMBEPCAJIbHBIMH YU4eOHBIMH IIO3HABATEIbHBIMH 1CHCTBHSIMH:

1) 6a3oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOSITENIbHO (DOPMYIUPOBATh U aKTyaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €&
paccmaTpuBarh,

ONpeAeATh LeNu JeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTAThl AEATEIBHOCTH C IOCTABJIEHHBIMU LIESIMH;

UCIIOJIb30BaTh NPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICTISITh XapakTepHble MPHU3HAKA TOHATUA M YCTAaHABIMBATH HUX B3aHMMOCBS3b,
UCIOJb30BaTh COOTBETCTBYIOLIUE IOHATUS A1 OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBIICHUM,

BbIOMpATh OCHOBAHUSA M KPUTEPUU NI KJIacCH(UKAIIMK BEIIECTB U XMMHYECKHX
pEeaKuunit;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXIeHUsl (MHAYKTHBHBIC, ACAYKTUBHBIE, IO aHAJIOTHN),
BBISIBJISITH  3AKOHOMEPHOCTH W IMPOTHUBOPEUYUS B pPAcCMaTPUBAEMBIX SIBICHUSX,
(bopMyIMpoBaTh BHIBOJBI M 3aKIIOUCHHUS;

OPUMEHSTh B TMPOLECCE MO3HAHMS, HCIONb3yeMble B XUMHUH CHUMBOJINYECKUE
(3HaKoBBIE) MonenH, MPeoOpPa3oBBIBATH MOJCIbHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CMMBOJI) BJIEMEHTA, XUMHUYECKast (GOpMyJia, ypaBHEHUE XUMHUYECKONH PEaKIuu —
OpU pPELICHUU YYEeOHbIX IIO3HABATENIbHBIX M TMPAKTUYECKUX 3aJay, [PUMEHSThH
HA3BaHHBIE MOJENIbHbIC MPEACTABICHUS ISl BBIABICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMUYECKHX PEAKIIHI.



2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIQ/JIETh OCHOBAMH METOJOB HAay4YHOTO TIO3HAHMS BEIIECTB M XUMHYECKHX
peaKuuit;

dbopMyIMpoBaTh LETN W 33Ja4d WCCIEAOBaHUs, UCIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOTIPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 7151 (POPMHUPOBAHHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIEHHU,;

BJIQ/JIETh  HABBIKAMHU  CAaMOCTOSITEJIbHOTO  TUIAHUPOBAHUA W MPOBEICHUS
YUEHUYECKUX DJKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HAOMOJaTh 3a XOJIOM
IpoIecca, CaMOCTOSTENIFHO TPOTHO3MPOBATh €ro  pe3yiabTaT, (OpMyIHpOBaTh
0000IIEHNsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH DPE3yJIbTaTOB HCCIEIOBaHUS,
COCTaBIISITH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh  OMBIT  yYYEHWYECKOM  HMCCIEAOBATEIhCKOM W MPOEKTHOM
JESTEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOUCKY
METOJIOB PEIICHHS MPAKTUICCKHUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHUSI.

3) pabora ¢ uHdopManueii:

OPHEHTUPOBATHCS B PA3UYHBIX MCTOYHHKAX MHPOpPMANUU (HAYIHO-TIOMYJISPHAS
JUTEepaTypa XMMHUYECKOTO COJEPIKaHUs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa),
aHAIM3UPOBATh MH(POPMAIIMIO PA3TUIHBIX BUIOB U (DOPM MPEICTABICHHSI, KPUTUICCKH
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIpoBaTh 3aIPOCHl U IPUMEHSITH PAa3TUYHBIE METO/IbI MPU MOUCKE U 0TOOpE
uH(pOpMaL1, HEOOXOAUMOM /ISl BBIMOJHEHHS YU€OHBIX 3a7a4 OMPEAeIEHHOTO THIIA,

npuoOpeTaTh  OMBIT  HUCHOJB30BaHUS  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI M Pa3IMYHbIX TOUCKOBBIX CHUCTEM,

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (popMy mpeacTaBieHUs UHGOpMaLUU
(cxembl, TpaduKH, THArPaMMBbI, TAOJIHUIIBI, PUCYHKH U JPYTHE);

MCTIONb30BaTh HAYYHBIM SI3BIK B KAUeCTBE CPENCTBA IMPH padoTe ¢ XUMHYECKOH
UHpOpMaLIUEH: IPUMEHITh MEXKIPEAMETHbIC ((PU3NUECKHE U MATEeMAaTUYECKUE) 3HAKHU U
CHUMBOJIbI, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpENCTBa
HaTJISTHOCTH.

OgiajgeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMbl B XOJ¢ auaiora u/vim
IUCKYCCHUH, BBICKAa3bIBaTh WJEH, (HOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUSI IPEASIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMpEe3eHTaluedl pe3yJbTaTOB I[MO3HABATEIbHON JESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPW BBITIOJHEHUH
XUMHYECKOTO JSKCIIEPUMEHTA, MPAKTUYECKON pPabOTHl IO HCCIECIOBAaHUIO CBOHCTB
M3y4aeMbIX BEIECTB, peain3aly y4eOHOTO MpoeKTa M (POpPMYIHUPOBATH BHIBOJBI IO
pe3ynbTaTaM NpPOBEAEHHBIX HCCIEIOBAHUNA IMYyTEM COTJIACOBAHUS MO3UIUN B XOJ€
o0cyX/1IeHHsI 1 0OMEHa MHEHUSMH.



OBiageHune YHMBEPCAJIbHBIMH PeryJsiTAHBHBIMU J1€ICTBUAMM

CaMOCTOSITEJIPHO ~ IJIAaHUPOBaTh M OCYLIECTBIISATh CBOK  [1O3HABATEJBHYIO
JESTENIbHOCTh, Ompenesss €€ Lead MW 3aJadd, KOHTPOJMpPOBAaTb M IO Mepe
HEOOXOUMOCTH  KOPPEKTUPOBATh  MpEAjiaraeMblil  alrOpUTM  JIEHCTBUN  NpuU
BBITIOJTHEHUH  Y4€OHBIX M HCCIENOBAaTENbCKUX  3agad, BblOUpaTh Haubosee
3¢ (deKTUBHBIN CIOCOO UX PelIeHHs C YYETOM MOTYyYEHHUSI HOBBIX 3HAHHUM O BEIIECTBaX U
XUMHUYECKUX PEaKLUsX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTHM Ha OCHOBE CaMOAHAIU3a U
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI
11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHHs Kypca «OOmias ¥ HeOpraHudecKas XUMHUS»
OTpaXKaroT:

c(OPMUPOBAHHOCTb MPEICTABICHUN: O XUMUYECKONW COCTABJIAIOIIEH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHpA, POJM XUMHUU B IIO3HAHWHU SBJICHWM INPUPOIBI, B
(GbOpMUPOBAHUN MBIIUIEHUS U KYJIbTYPbl JUYHOCTH, €€ PYHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOUMOM ISl pelIeHHs] MPAKTUYECKUX 337a4 U HKOJOTUYECKH OOOCHOBAHHOTO
OTHOLIEHUSA K CBOEMY 3[0POBbIO U IIPUPOJHOU CPEXE;

BJIaJICHUE CUCTEMOM XUMHUYECKUAX 3HaHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XMMHYECKHH SJEeMEHT, aroM, u3oTom, S-, p-, d-
AIIEKTPOHHBIE OpOWTAJIM AaTOMOB, HOH, MOJEKyJa, MOJIb, MOJSIPHBIM 00BEM,
BAJICHTHOCTB, JJIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCICHUS, XHMHUYECKAs CBS3b
(koBasieHTHAsl, MOHHAs, METAJUTMYECKas, BOJOPOIHAs), KPHCTAIUIMYECKas pEmETKa,
TUNBI ~ XUMUYECKUX  PEakUuid,  pacTBOP,  DJIEKTPOJMTHI,  HEIIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAs]  JUCCOLMALMSA,  OKHMCIWTENb, BOCCTAHOBMUTENb,  CKOPOCTb
XAMAYECKOW PEaKIHWd, XHMHUYECKOE pAaBHOBECHE), TEOPHH U 3aKOHBI (Teopws
ANEKTPOJIMTUYECKON Aaucconuanvu, nepuoanyecku 3axon . Y. MenneneeBa, 3akoH
COXPAHEHUSI MACChl BEIECTB, 3aKOH COXPAaHECHMsS M IIPEBPALLCHMs] JHEPTUU IPU
XMUMHUYECKUX  PEaKIHAX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH  S3BIK  XUMHH,
MHPOBO33PEHYECKUE 3HAHMSA, JIEKAINWE B OCHOBE IOHUMAHWA IPUYNHHOCTH H
CUCTEMHOCTH XHMHUYECKHUX SBJIEHUH, (AKTOJIOTHUYECKHE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJIyYeHHH U OE30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX HEOPraHMYECKUX
BEIIECTB B OBITY U IPAKTUYECKON JESATEIbHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUH BBISBIATh XapaKTEpHblE MPU3HAKU TOHATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIUME IOHATUSA IIPU
ONMCAaHUH HEOPTraHWYECKUX BELIECTB U UX IIPEBPALLECHUN;



c(OPMUPOBAHHOCTh YMEHUU HCMOJB30BATh XMMHYECKYI0 CHUMBOJIUKY ISt
cocTaByieHus (POPMYJT BEIIECCTB U YPABHCHUN XUMUYECKUX PEAKIINMA, CUCTEMATHICCKYIO
Homenknarypy (IUPAC) w TpuBnajbHBIE Ha3BaHUS OTACIBHBIX HEOPTaHHMUECKUX
BemiecTB (yrapHblii Ta3, YIJICKUCIIBIA ra3, aMMHaK, ramiéHas W3BeCTh, HeraméHas
M3BECTh, MUTHEBAsI COJIA, IUPHUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHUU OMNPENENATh BAJICHTHOCTh WU CTCTICHb OKHUCIICHUS
XUMUYECKUX FJIIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJI XUMHYECKON CBSI3U
(koBaJieHTHAsl, WOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCAMHCHHSAX, THII
KPHUCTAJUTUYECKOH pelIéTKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJICKYJIsIpHas, HOHHAsI,
METaJUInYecKast), XapaKTep CpPelibl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COCTMHCHUH;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPUHAIC)KHOCTh HEOPTAaHUYECKUX
BEIICCTB I0 WX COCTaBY K OIpPEACIEHHOMY Kiaccy/rpyrie coeauHeHuid (IMpocThie
BELIECTBA — METAJJIbl U HEMETAJUIbl, OKCUJbI, OCHOBAHUS, KUCIOTHI, amM(pOTEpHbIE
THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI paCKpbIBaTh CMBICH Iepuoanyeckoro 3akona Jl. WM.
MeHnneneeBa M JIEMOHCTPUPOBATh €T0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PyHKIINY;

c(hOPMHUPOBAHHOCTh YMEHHM XapaKTEepU30BaTh JIIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYEeCKUX dneMeHTOB 1—4 mnepuonoB Ilepuogmyeckoil cHUCTEMbl XUMHYECKHX
antemenToB J[. . MeneneeBa, HCIOIb3ysl MOHATHS «S-, P-, (BIICKTPOHHBIC OPOUTAITI,
«OHEPTETUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHHM MO InepuojaMm u rpynnaMm llepuonndeckoi
CUCTEMBI XMMHYECKHUX 3JIeMeHTOB /1. 1. Meneneena;

C(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  Pa3IMYHBIX  KJACCOB,  IOJTBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYECKHUMHU BEIIECTBAMU C
NOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMM;

c(OPMHUPOBAHHOCTh YMEHHUSI KIIACCUPUIIMPOBATh XHUMHYECKUE PEAKIHH IO
pa3IM4YHBIM TpHU3HaKaM (YUCIy M COCTaBY pEardpyroluX BEIIeCTB, TEIUIOBOMY
abdexTy peakiuy, HU3MEHEHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB, OOPaTHMMOCTH
peaKIyy, y4acTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHUS PEAKIMI pa3IM4HbIX THIIOB,
MOJIHBIE M COKpAlll€HHbIE YpaBHEHUS peakluid MOHHOTO OOMEHAa, YUYMTHIBAsl YCIOBUS,
MIPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

cOPMHPOBAHHOCTh ~ yMEHUW  TPOBOAUTH  PEAKIMH,  MOITBEPKIAIONTUE
KaueCTBEHHBI COCTAB Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACHO3HABATH OMBITHBIM
NyTEM MOHBI, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

chOPMHPOBAHHOCTh ~ YMEHHUM  pacKpbiBaTh  CYIIHOCTh  OKHCJIMTEJIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPECTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca 3THUX
peaKuuit;



c(hOPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuu OT Pa3TMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMHUYECKOTO PaBHOBECHUS B
3aBHCHMOCTH OT BHEIIHero Bo3aeicTBus (mpuHiun Jle [laTense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaThb XMMHUUYECKHE MPOLIECCHI, JIEKAIUe
B OCHOBE TMPOMBIIUICHHOTO TIOJIYYEHHSI CEPHOM KHCIIOThI, aMMHAKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIUX HAYYHBIX MPUHITUIAX ¥ IKOJIOTHIECKUX
mpo0eMax XUMUYECKOTO MPON3BOJICTBA,;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOIUTH BHIUUCICHUS C UCTIOTH30BAHUEM TTOHITHS
«MaccoBas JIOJII BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B IPHU
XUMUYECKUX peaKIMsIX, MacChl BellecTBa WM OObEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OO0BEMY OMHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TEIIOBOrO 3(¢eKTa peakimuu Ha OCHOBE 3aKOHOB COXPAHECHUS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPT U,

c(OpMHUPOBAHHOCTh YMEHUN COONMIOAATh MpaBuia IOJb30BAHUS XUMUYECKON
nocyaoil u jabopaTOpHBIM O0OpYAOBaHMEM, a TakkKe IMpaBuia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMH IO BBITIOJHEHUIO J1a00PaTOPHBIX
XUMUYECKUX OMBITOB;

chOPMUPOBAHHOCTh YMEHHMM  IUJIAHUPOBATh W  BBIMOJHATH  XUMHYECKUUN
JKCHEpUMEHT (pa3joKeHHe TIEepPOKCHIa BOAOPOAAa B MPUCYTCTBHHM KaTaIW3aTopa,
ONPENECICHUE CPEIbl PACTBOPOB BEIIECTB C IMOMOIIBI) YHUBEPCAIBHOIO WHAMKATOPA,
BIIUSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW PEAKINH, PEAKIIMA HOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIIMK Ha Cyb(aT-, KapOoHAT- M XJIOPU-aHUOHBI, HA KATHOH
aMMOHHMSI, PpELICHUE DJKCIEPUMEHTAJIBHBIX 3aJady 1o TemMaM <«MeTtaiel» ¢
«HemeTamipi») B COOTBETCTBUU C MPABUJIAMH TEXHUKU O€30MACHOCTH MPHU OOpaIlieHUH
C BemecTBaMH U J1abOpaTOpHBIM OOOPYJOBAaHUEM, TMPEACTABIATh PE3yJIbTAThI
XUMHUYECKOTO DKCIIEpPUMEHTa B (DOpMeE 3alrcu ypaBHEHUN COOTBETCTBYIOIIUX PEAKITAN
1 GOpMYIMPOBATH BHIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKHM  aAHAIM3UPOBATh  XUMHUYECKYIO
UHPOpPMALIMIO, TOJIy4aeMyl0 M3 pa3HbIX HCTOYHMKOB (CpelcTBa  MacCOBOIA
KOMMYHHKAIH, IHTEpHET U APYTUX);

c(hOpMHPOBAHHOCTH YMEHUM coOmo1aTh MpaBuIia AKOJIOTHYECKHU
11€1€CO00pa3HOro MOBEACHUS B ObITY U TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS
CBOETO0 3I0POBbS M OKPYXKAlIIEH MPUPOAHON Cpeapl, OCO3HAaBaTh OIACHOCTH
BO3JCUCTBUSI HA JKMBBIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB, IOHUMAs CMBICI
nokazarens [TJK, noscHsaTh Ha mpuMepax crnocoObl YMEHBILICHUS U MPEIOTBPALLCHUS
WX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsi  OOy4YalIIMXCd C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbSI. yMEHHUE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX JIOCTYNHBIX METOJaX IMO3HAHUA BEIIECTB U
XUMHUYECKUX SIBJICHUU,

JUTSL CIIETIBIX U CTA0OBUIANIUNX OOYYArONIUXCs: YMEHUE HCTOIb30BaTh PEIbeHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaitns niis 3anucu XxuMudeckux Gopmyi.



TemaTHuyeckoe NVIAHUPOBAHUE

11 KJIACC
KoanuecTBo 4acon JJIeKTPOHHBbIE
HaumenoBanue pa3aeaoB U TeM nudpoBbIe
Ne n/m P Kontposbubie IlpakTnueckue (wihp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pasznen 1. Teopernueckue 0CHOBbI XUMHU
. bu6mmoreka [IOK
Crtpoenue atoMoB. [lepnonnueckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 3
1M bubnuorexa POII
snemenToB 1. Y. MenaeneeBa https://resh.edu.ru
bu6mmoreka [IOK
12 CrtpoeHnue BemiecTBa. MHOr0o0Opasue 4 https://m.edsoo.ru
' BEIIECTB Bubnuotexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1. X 1 1
3 UMUYECKHE pPEaKun 6 Eu6morexa PLL
https://resh.edu.ru
Hroro mo pazaeny 13
Pa3znen 2. Heoprannueckasi XuMusi
bu6mmoreka [IOK
https://m.edsoo.ru
2.1 M 6 1
CTaILIb! Bubmmorexa POIII
https://resh.edu.ru
Bbubnmuoreka [JOK
https://m.edsoo.ru
2.2 H 9 1 1
CMETaILIb! Bubmmorexa POIII

https://resh.edu.ru




bu6mmoreka [IOK
CBs13b HEOPraHUUYECKUX U OPraHUYECKUX https://m.edsoo.ru
2.3 2
BEILIECTB bubanorexa POII
https://resh.edu.ru
Hroro mo pazneny 17
Pa3nea 3. XuMus 4 KU3HD
bu6mmoreka [IOK
https://m.edso0.ru
3.1 XUMHUA U KA3Hb 4
Bubmnunorexa POII
https://resh.edu.ru
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IToypouHoe uIaHUpPOBaHME
11 KJIACC
KoauyecTBO 9acoB
IIpakT
Ne P Hara
Kontpo HYeCcK DJIeKTpOHHbIe HU(POBbIE
n/ Tema ypoka H3y4eHUu
Bcero JbHbIE ue o0pa3oBaTe/ibHbIE PeCypChl
n 1
padoThI padort
bl
IIpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii
. na-temu-stroenie-atoma-klass-1984616.RBmicoypoK:
XHUMUYCCKUi JIEMCHT. ATOM. http://school-collection.edu.ru/
1 DneKkTpoHHas KOH(GUTYyparus 1 Ypok(SIKacc):https://www.yaklass.ru/p/himija/11-
ATOMOB klass/osnovnve-pon|aF||a-|-zakonv-kh|mu-
6931691/sovremennaia-model-stroeniia-atoma-69366:
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry




1-klass/bstroenie-atoma-periodicheskij-zakonb/stiee
atoma¥Ypok
(POII):https://resh.edu.ru/subject/lesson/64Y ok
(Lndposas 6ubanoreka):https://app.onlineschool-1.ru/11
klass/himiya/osnovnye-svedeniya-o-stroenii-al/bgtic

[Iepronnueckuii 3aKOH U
IIepuoanueckas cucrema
XAMHUYECKHX 31eMeHTOoB /1. 1.
Menaeneesa, ux CBSI3b C
COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB

Vpok (SKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

6931691 /periodicheskii-zakon-i-periodicheskaiaesis-
khimicheskikh-elementov-_-69484%peseHrans
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii
na-temu-periodicheskij-zakon-i-stroenie-atoma-1-5b-
profil-5494709.htmlYpok (Ludposas
6ubnroreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himicheskitiart

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMUYECKHX AJIEMEHTOB
U UX COCIUHEHUH 0 Tpynmnam 1
nepuojiaM. 3HaueHHe
NEePUOIUYECKOr0 3aKOHA U
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa B pa3BUTUU
HayKH

Vpok (SAKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elemeirtov
ikh-soedinenii-po-perioda_-69573Pkpe3enTars
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii
zakonomernosti-izmeneniya-himelementov-i-ih-
soedineniy-1400406.htr¥pok (udposas
6ubnroreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesldkrti

CTpoeHue BelleCcTBa.
XUMHYeCKas CBA3b, €€ BUILI,
MeXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBsA3U. BogoponHas

IIpesenTauus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
obobschenie-i-sistematizaciya-znaniy-po-teme-stesen
veschestva-klass-497723.htBuxeoypox:http://school-
collection.edu.ru/
VYpox(POII):https://resh.edu.ru/subject/lesson/5911/
(Bumeoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1

CBsI3b
0-klass/bvvedenieb/geometriya-molekul-ponyatie arite
gibridizatsii

BanenTHocTb. IIpesenTauus

DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. BemecTsa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku
himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen
okisleniya-282695.htnBuxeoypoxk: http://school-
collection.edu.ru/
Vpoxk(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-




6931691/valentnye-vozmozhnosti-atomov-6939437
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
1-klass/bstroenie-atoma-periodicheskij-zakonb/valge:
vozmozhnosti-atomov-himicheskih-elemenipox
(POIM):https://resh.edu.ru/subject/lesson/6332/

[TonsaTHE 0 AUCTIEPCHBIX
cucremMax. VIcTUHHBIE 1
KOJIJTIOUHBIE PACTBOPBHI.
MaccoBas noiis BelecTBa B
pactBope

IIpesenTauus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii
na-temu-dispersnie-sistemi-klass-3453293.html
Buneoypok: http://school-collection.edu.ru/
Vpok(SIKnace):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-
smesi-698059Buncoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
1-klass/brastvory-i-ih-koncentraciya-dispersnyeesis/-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-dispersnye-sistemy-sposoby-
vyrazheniya-kontsentrats¥ipox (L{udposas
6ubnuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/artidgox
(PDIL):https://resh.edu.ru/subject/lesson/4939/

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBsA3b
HEOPraHUYECKHUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

Buneoypok: http://school-collection.edu.riilpesenrarms
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894.html

Knaccudukanust XuMHIeCKIX
peakuil B HEOPraHUYECKON U
OpraHUYECKON XMMUU. 3aKOH
COXPaHEHMsI MacChl BELECTB,;
3aKOH COXpaHEHUS U
IpEBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaKIMIX

(MH®OVYPOK):https://infourok.ru/prezentaciya-11-klass
klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypox:http://school-collection.edu.ru/
Vpoxk(SIKmnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikaeii
khimicheskikh-reaktcii-po-raznym-priznakam-6964758

Ckopoctb peakiuu. OOpaTumbie
peakuuu. XuMHYECKOE
paBHOBECHE

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii
na-temu-skorost-himicheskih-reakciy-klass-10406@28L.h
Buneoypox: http://school-collection.edu.ru/
Vpok(SIKnace):https://www.yaklass.ru/p/himija/11-




klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skst-
reaktcii-696475Buncoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry
1-klass/bklassifikaciya-himicheskih-reakcijb/skdros
himicheskoy-reaktsiVpox (I{iudposas
6ubnroreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/oionatst-
himicheskih-reakcijl/article

10

[IpakTuueckas padora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaxIumn»

IIpesenTauus
(MH®OYPOK):https://infourok.ru/prezentaciya-uroka-
himii-v-klasse-faktori-vliyayuschie-na-skorost-
himicheskih-reakciy-3516838.htBlireoypox:
http://school-collection.edu.ru/

11

DNEeKTPOIUTHYECKAS
nuccounanus. [lonstue o
BOJIOpOTHOM ToKazarese (PH)
pactBopa. Peakiiuu nOHHOTO
oOMeHa. ['uaponus opranndeckux
Y HEOPTaHWYECKUX BEIECTB

IIpesenTauus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html
Buneoypok: http://school-collection.edu.ru/
(SIKumacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/elektroliticheskaia
dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-818y7
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry
1-klass/brastvory-i-ih-koncentraciya-dispersnyeesisy/-
elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-redkts

ionnogo-obmena

12

OKuCIUTENbHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[TonsaTue 06 meKkTponm3e
pacIuIaBoOB U pacTBOPOB coJieit

IIpesenTauus
(MH®OVYPOK):https://infourok.ru/prezentaciya_okislitel
o-vosstanovitelnye reakcii_11_klass-481851.htm
Buneoypok: http://school-collection.edu.rd/pox
(Lndposas 6ubaroreka):https://app.onlineschool-1.ru/11
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/aiek-
rasplavov-i-rastvorl/article

13

KonTtponbsHast pabora no pazuery
«TeopeTnyecKre OCHOBBI XHMUN

Pemry EI'3:https://ege.sdamgia.ru/

L



14

Mertamiel, BX HOJI0KEHHUE B
[lepuonnueckoit cucreme
XUMHUYECKHX 3eMeHTOoB /1. 1.
MeHeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O0mIHe
dbuznYecKre CBOMCTBA METAIIIOB

(MH®OVYPOK):https://youtu.be/sLL30qu9gXc
Vpok(Sxnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-atisb-
svoistva-metallov-718391Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry
1-klass/bfazovye-sostoyaniya-vewestv-dispersnye-
sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-
sposoby-v/elektroliz

15

CmuiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUH P
HaIPSHKEHUN METalIoB

VYpox(POI):https://resh.edu.ru/subject/lesson/4961/
Ipesenrauus (MHPOVYPOK):
https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-
4703809.htmBuneoypok:http://school-collection.edu.ru/

16

XUMHUYeCKHEe CBOMCTBA
BOKHEHIINX METAJJIOB (HATPHUH,
Kaui, KaJIbUil, MarHUi,
QIIOMUHUIN) U UX COCAMHCHHM

IIpesenTauus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii
na-temu-metalli-gruppi-glavnoy-podgruppi-191966&ht
Buzneoypox: http://school-collection.edu.ru/
Vpoxk(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-ia-iiia-grupp-7183916
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson
chemistry/11-klass/osnovnye-metally-i-nemetally/atigt
i-ih-svoystva-schelochnye-metally-schelochnozeneiny

metally-alyuminiy

17

XUMHUYECKUE CBOWCTBA XpOMa,
MeIU U UX COeIUHCHUN

:https://multiurok.ru/files/priezientatsiia-na-tiemu
mietally-pobochnykh-podgh.html
Buneoypox:http://school-collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry
1-klass/osnovnye-metally-i-nemetally/perehodnyeathet
https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-nhetal
Vpok (SKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-
marganetc-7224312

18

XHUMHUYECKHE CBOMCTBA TUHKA,
JKelie3a U UX COSTMHEHNHN

(MH®OVYPOK):https://infourok.ru/material.html?mid=35
890VYpok (SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezog-eg
soedineniia-7224313

https://www.yaklass.ru/p/himija/11-klass/kharaksékia-




metallov-7200709/tcink-i-ego-soedineniia-7224311
Buneoypok

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
1-klass/osnovnye-metally-i-nemetally/perehodnyeattet
https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-nhetal
Vpox (POII):https://resh.edu.ru/subject/lesson/3534/
Hpakrueckas pabora Ne 2. Ypox:https://kopilkaurokov.ru/himiya/presentacii/riesie
19 "Perenne skcriepuMeHTaIbHbBIX iie-ekspierimiental-nykh-zadach-po-tiemie-mietally
3ana4 1o Teme <«MeTaman»" Buneoypoxk:http://school-collection.edu.ru/
IIpesenTauus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.htBlineoypoxk:http://school-
HemMmertamnsl, X OI0KEHHUE B collection.edu.ru/
IMeproanyeckoii cucreme VYpok(SIKnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/khimichesk
20 XAMHYECKHX d1eMeHToB JI. U.
elementy-nemetally-6852268
MenpeneeBa 1 0COOCHHOCTH Buzneoypox(MHTEPYPOK):https://interneturok.ru/lesson
CTPOEHUS aTOMOB chemistry/9-klass/himiya-nemetallov/stroenie-atomov
svoystva-himicheskih-elementov-nemetallgpox
(Liudpposas 6ubmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article
®dusnyeckue CBOUCTBA TpesenTanus _ _ o
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
HEMETaJIOB. AJITOTPOITHS nemetalli-klass-2669698.htrBluneoypoxk:http://school-
21 HEMETa/UIOB (Ha IpUMepe collection.edu.ru/
KHCIOPOJIA, Cepbl, (1)0C(1)0pa " Ypok (LIHd)pOBa.ﬂ 6.1116JII/IOTeKa):httDS.://aDD.On|IHESChOO|-
1.ru/11-klass/himiya/nemetally/artich¥pox
yriepoza) (PDILLI):https://resh.edu.ru/subject/lesson/5939/
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
galogeni-3923340.htnBuneoypox:http://school-
. collection.edu.ru/
XHMHUYECKHE CBOMCTBA Buzeoypox
22 rajioreHoB, Cepbl U UX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1

COE€IUHEHUI

1-klass/osnovnye-metally-i-nemetally/vodorod-galoge
Vpok (SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetailig-

gruppy-7265030




XUMHYECKHE CBOMCTBA a30Ta,

IIpesenTauus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii
na-temu-azot-i-fosfor-6051540.html

uneoypok:http://school-collection.edu.ru
23 . Buzneoypox:http://school-collect du.ru/
ocopa 1 uxX coeuHCHHIT Vpok(SIKJTacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetedly-
aruppy-7265028
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
24 XUMHUYECKUE CBOWCTBA YIJIEPO/a, Buneoypox:http://school-collection.edu.ru/
erMHH;I U UxX COGI[I/IHGHHﬁ YPOK(ﬂKHaCC):https://WWW.VaklaSS.rU/D/himiiajll'
klass/kharakteristika-nemetallov-7269055/nemetiaity-
aruppy-7265027
25 IIpuMenenne BaxKHENIINX Ipesenranus :https://myslide.ru/presentation/primeneni
HEMETAJIOB M UX COEIMHEHUN nemetallovBuseoypox:http:/school-collection.edu.ru/
O06o001IeHNEe U CHCTeMAaTHU3aINS
3HaHuM 1o Teme «Hemeramibi».
26 BLIUHCICHHS 110 VDABHCHUSM Pemry ET'D:https://ege.sdamgia.ru/
yp Buneoypox:http://school-collection.edu.ru/
XAMHUYECKHUX PEeaKUUi U
TEPMOXUMHUYECKUE PACUETHI
Hpakrudeckas pabora Ne 3. Ypox:https://multiurok.ru/files/reshenie-zadach-po-teme
27 «Pemenue 5KCIepUMEHTAIbHBIX metally-nemetally-11-klass.html
3amau 1o Teme "HemeTammsr'» Buneoypox:http://school-collection.edu.ru/
KoHnTponbHas paboTa 1mo Temam ,
emt :https://ege.sdamgia.ru
28 Pemry EI'3:https:// d /
«Metamibs» n «HemeTtanibi»
Vpox (POL):https://app.onlineschool-1.ru/11-
Heopranuieckue 1 opraHu4ecKue klass/himiya/neorganicheskie-i-organicheskie3/katic
29 kucnoTel. Heoprannueckue u https://app.onlineschool-1.ru/11-
OpraHHYecKHe OCHOBAHMS klass/himiya/neorganicheskie-i-organicheskiel/ktic
Buneoypox:http://school-collection.edu.ru/
AmMdoTepHbIE HEOPTraHUIECKHE U
OpPraHMYECKHUE COETUHEHHS. Buneoypox:http://school-collection.edu.ru/
30 IeHeTHYECKAs CBS3h Buneoypox(MHTYPKPOK):https://interneturok.ru/book/c

HCOPTaHUYCCKUX U OPTraHUYCCKUX
BC€IICCTB

hemistry/11-klass/himiya-11-klass-rudzitis-g-¥gok
(POIM):https://resh.edu.ru/subject/lesson/4960/

[0
i




Pomb xumuu B obecnievennu Buneoypox:http://school-collection.edu.ru/
31 AKOJIOTUYECKOM, SHEPreTUUECKON 1 TpesenTamms
W TIMIIEBOH 0e30MaCHOCTH, (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme
himiya-ekologiya-zdorove-3157847.html
Pa3BUTHU MEIUIIUHBI
Hp eZcTaBMeRHs 06 obmwx Vpox (Hudposas 6udnuoreka):https://app.onlineschool-
32 HAYYHBIX IMPUHIUIIAX 1 1.ru/11-klass/himiya/himicheskaya-tehnologiya-
IPOMBIIIJICHHOTO MOJTyYEHHS proizvl/articleYpox
o (POIM):https://resh.edu.ru/subject/lesson/3514/
BAXXHEHUIUX BEIICCTB
IIpesenTanus
33 YenoBek B MUpE BENIECTB U 1 (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu
MaTepHaoB himicheskie-veshestva-stroitelnye-i-podelochnye-
materialy-4711080.html
IIpesenTauus
34 X 3TODOBLE UCIOBEKA 1 (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu
MMIST 1 30POBBE HCTOBEK himiya-i-zdorove-cheloveka-803499.html
Buneoypox:http://school-collection.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumusi, 10knacc/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., [Ipo3nos A.A., Jlynun B.B.; nox penakiueii Jlynuna
B.B., O0mecTBo ¢ orpaHU4YeHHON OTBETCTBEHHOCTHIO «J[PODA»; AxnimonepHoe o0mecTBo «3maTenscTBo
«IIpocsenienue»

» Xumust, 11xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; non penakuumeii Jlyanna B.B., O6mecTBo
C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODA»; AkuronepHnoe obmiectBo «M3narensctBo «lIpocsemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Xumus. [Tnanupyemsie pe3ynbratel. CucteMa 3aganuii. 8—9kiaccel: mocodue s yuuTesie o0ieodpa3oBar.
yupexxaenuii / A. A. KaBepuna, P. I'. UBanoga, /1. }O. Joopotun; nox. pexa. I'. C. Kopanesoii, O. b. JlornHoBo#1. —M..:
[Ipocsemenne. — 2013. — 128.

2. Xumus. Tematrueckui KoHTposib. 8—9kmaccel / A. A. Kasepuna, I'. H. Momuanoa, M. I'. Cuactuna. —M.:
HarnmonansHoe oopasoBanue, 2022. — 16@. (PI'OC. TemMaTu4yecKuii KOHTPOJIb).

3. loopotun . FO. KonTpoaupyrorias GpyHKIHs HIIKOJIBHOIO XUMHYECKOT0 3KkcriepumenTa // Xumust B mkose. — 2017, -Ne
3.

4.Epeirun 1. I1., Humkun E. A. MeTtoauka pemieHus 3aa4d o XuMum: yue0. mocodue Ui CTyIeHTOB Me/l. HH-TOB 110
ouoin. u xuM. cren. —M.: [Ipocsemenne, 1989. — 17@.

5.3notaukoB J. I'. XuMudecknii dKcriepuMenT Kak cnenuduueckuii meron ooydenus // IlepBoe centsiops. — 2007. Ne 24,
6. Momuanosa I'. H., Caactura M. I'. KonmnuectBennble oTHOmEHUs B xuMuu // Xumus niig mxkonbHUKOB. — 2020. Ne 4.
7.006mas meroauka oOyuenust xumun B mmkoje / P. I'. UBanosa, H. A. T'oponunosa, /1. FO. lo6potun u ap.; nox pex. P. .
WBanosoii. —M.: JIpoda, 2008. — 312. (Poccuiickas akagemus oOpazoBanus — yunteiro). A.A. Kasepuna, P.I'. FiBaHoBa.
I'n. HopmatuBHas 6a3a XMMHUYECKOTr0 00Opa30BaHus B CPEHEN IIKOJIE.

8 Xumus. Pelienue 3a1annii MoBBIIIEHHOTO W BBICOKOTO YPOBHSI CII0KHOCTH.

Kak nosiyunts MakcumalbHbIi 6amt Ha EI'D: yue6. mocooue / A. A. KasepuHa,

I'. H. MonuanoBa, H. B. Ceupunenkona, C. B. Craxanosa. —M.: Uurtemnext-LlenTp,
2015. - ?21G.



HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ypoxk (POIII) https://resh.edu.ru

Ypoxk (Hcnoprain) https://nsportal.ru

(SIKumacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Tpesenramus (Muadoypox) https://infourok.ru
bubmuoreka I{OK https://m.edsoo.ru

[TpesenTanus (3nanno) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

VYpok : https://urok.1sept.ru

Ypok, npe3erranuun:https://multiurok.ru
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