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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaji3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe DSKOJOrMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHUE PAIIMOHATLHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHME LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKarollleM MHUpEe KaK O €IMHCTBE MPUPOIbI U YeJIOBEKa, KOTopoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCHEITHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHUecKoi, MHUIIEBOM, SKOJIOIMYecKOM O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYyYarOUIMXCsS, HEOOXOAUMYIO UM ISt
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3zoBble Kypchbl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIel XUMHH) M OpraHudeckor xumuu. DopmMupoBaHUE TaHHON CHCTEMbI 3HAHUMA
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUS» c(hOpMHUpPOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOJXO0/Aa K H3y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMHUU HOJy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHusi B NpeaAMeTe «XUMHS» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» O00y4yaroIUMCs MPEI0CTaBIsIeTCs BO3MOXKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX MO3UIINM,
rIIyO)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJbTYpPOJOTMYECKH M MPHUKJIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT MOHUMAaHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPHUIIOKEHUN XUMHH, TOMOTaIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera « XUMHS» JaHHOTO YPOBHS M3yU€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH IMyTEM 3KCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNUS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muiane pemieHuss 3amad  BOCIMTAHHUA, Pa3BUTHUS M COLMATU3ALMU  OOyYaromuxcs
MPUHATBIE MNPOrpPaMMOM IO XMMHHU MOAXOABl K ONPEAENICHHUIO COJEPKAHUS U IMOCTPOECHUS
npeaMera MpeaycMaTpuBaioT (pOpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOeM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO OOIIeT0 00pa30BaHUs, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPAIUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKd Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3y4eHHUsS MpeaMera «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUH XHUMHUH, OCBOEHHE $3bIKa HAayKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX ISl MIPHUOOPETECHUsI YMEHUI OPHUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMECHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEJIeH W 3aJad U3y4eHUs MpeaMera B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero obOmiero ooOpazoBanusa. CeroiHss B MpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTCTICHH OTMAETCS TPEINOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 He HAOOpPOM 3HAHUMU, a (HYHKIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7ad.

B cB3u ¢ 3TUM TpH U3YYCHHH TIpeaMeTa «XHMHS» JOMHUHUPYIOIIEe 3HAYCHUE
nproOpeTaloT TaKKUe IEeNN U 331a9H, KaK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMECHECHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHIA),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKa, aHanmm3a W o00paboTku HWHGOpPMAIMU, HEOOXOIUMBIX UIsi MPUOOpPETEHUs OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TaKXkKe I OLIEHKH C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOSATENIBHO TpHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHHU B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINHA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Y O0YYAIOLIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOJI0/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydJalomuXcs YyOSKIEHHOCTH B TYMaHHCTHYECKOW HAIMPaBICHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOMIECHUS K TMPUPOJE U CBOEMY
37I0POBBIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIH30BAHMS TIOJYUYCHHBIX 3HAHUM JJIs1 IPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4yeOHOM mtane cpeanero oOuiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEHHO-HAYUHbBIE TTPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moONOKeHUA. CTpyKTypHble (HOPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJIMHEHUN (cucreMaruyeckas) M TpPUBHAIBHBIE HA3BAaHUS BAKHEUIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEILEeCTB, HAOMIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHMYECKHE CBOMCTBa (peakuuu 3aMelleHHs HU
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpOBAHUS, TUAPATALlUHU, OKUCIIEHHS U TIOJIMMEpU3allun ), OJydeHne U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psA. AUETUIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIAY YIVIEBOJOPOJaMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCKHii), muposnu3. [IpoaykTsl nepepaboTku HeTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHbIE METO/AbI M3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3lamu mjiacTMacc, KayduykoB U pe3uHbl, koyuiekiun «Hedte» n «Yronb», MogenupoBanue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pPEaKLUMUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUUU C AKTUBHBIMU METaJNIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KaUECTBEHHAsl peaklys Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CcTpoeHHEe, PU3NIECKUEC M XUMUYCCKUE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJIacca KHCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIHOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbI, (PU3MYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCaHWe JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u rumpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA HJIM TPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTaIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIrofeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPU3ALNHU, CpeAHsAs MoJleKyssapHass Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTAbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHUNA: 03HAKOMIICHHUE C
0o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, JNEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbl, )KUPbI, (HEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO0 3aKkoHa H Ilepuoanyeckoil CHUCTEMBI XUMHUYECKUX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUuLaTeIbHOCT. CTeNeHb OKUCIEHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJ1accam.

Xumuueckas peaxkuus. Kimaccupukanus XUMUYECKMX peakUuid B HEOPraHUYECKOW H
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPAaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUsI BEIIECTB M HMX IMPEBpPALICHUN: JEMOHCTpALIUS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUM KaTanu3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaepoa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJICKTPOXUMHUECKUU DS HampsHKeHUiH
METAJIJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me cocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTalljIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIIHBIE METOJbl M3y4YEHHMs BEIIECTB M MX IPEBpAILEHUN: H3Yy4YECHHE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTAIbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0Gecried4eHun SKOJIOTMUECKOM, SHEPreTHYeCKOr U NMUIIEBON Oe30M1acHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

[IpencraBaenns 00 OOWIMX HAay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOI0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OoCyIIECTBISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATHI,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYUHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeAMeTa «XHUMHUS» Ha YpOBHE CpEIHEro o0mero oOpa3oBaHHA
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

I[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHON M BOCIHTATEIBHOW JIEATEIBHOCTH B COOTBETCTBHM C TYMAaHHCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX NMpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENbHBIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,

KPOMOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, TIOCTOAHHOI'O TpyJda y‘-IéHBIX 1 IPAKTUKOB;
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UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus] MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUII M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHME€ B pEIICHWU MPaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BaHUS TOCTHKEHUN XUMUH JUIsl PElIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM NMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA o6yqa}01m/1xcs[ MCKIUCHOUIIIIMHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MIPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHUEe, H3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00yJaromInXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATBHBIMUA yUE€OHBIMHU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICHCTBUSMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSTENIbHO (OPMYIHPOBATh W aKTyaJlM3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;
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UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUS, UCIOIb3YeMble B XUMHHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GopMynna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATENIbHBIX U MPAKTUYECKUX 3a/ad, NMPUMEHATh Ha3BaHHbIE MOJEIbHbIC MPEACTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUS, MHCIOJIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMs HAOJIOJATh 32 XOJOM IIpolecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOW MCCIE0BAaTEIbCKOM M HPOEKTHOM JeATelNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHGPopManuu (HAy4HO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI NPHU TOUCKE M OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIbHYIO (OPMY MpPEACTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATH CBOU MPEIUIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIATh C MIPE3CHTAIel Pe3yIbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TMPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKAEHHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYILECTBIISATH CBOIO MO3HABATEIBHYIO NEATEILHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(PPEKTUBHBIN CIIOCOO MX pelIeHHs ¢ Y4ETOM MOJIyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a |
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckast XUuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA MPAKTHYCCKUX 3aJa4 W OSKOJOTMYCCKHU 000CHOBAHHOTO OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBf3b, CTPYKTypHas ¢Gopmyina (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHU, JICKANIME B OCHOBC IMOHWMAHHA
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATh XapPAKTCPHBIC MPU3HAKHU HOHSITI/Ifl, YCTaHAaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BELIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI yCTaHABIMBAThH MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
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(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICJIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GpyKTO3a,
KpaxmaJ, leJITI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH PA3IMYHbBIX KIACCOB OPraHUYECKHUX BEIIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyranueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOM, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, Ne/I003a, aMHUHOYKCYCHAasi KHCIOTa), HWILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HMCTOYHUKH YTIIIEBOJOPOJHOTO CHIPbs
(HedTh, TPUPOIHBIA Ta3, yroyib), CMOCOObI MX TMEpPepabOTKH W MPAKTHYECKOE MPUMEHEHHE
MPOJYKTOB NEepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIUYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOMHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIHUHU IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOH 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMSI, WCIOJNB3yeMbIX B XHMHUHM TIPU HM3YYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUU
(HabmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaAlUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)Ke MpaBHUia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpaleHnss OPraHMYECKUX BEIIECTB MPHU HArPEBAHHH, MOJIYYCHHE ATHWICHA U M3YUYCHHUE €T0
CBOMCTB, KaueCTBEHHBIC PEaKIMM OPTaHWMYECKUX BEIIEeCTB, JeHATypanus OEIKOB MpHu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpallleHUu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XHMHYECKOTO DJKCIIepUMEHTa B (OpME 3aluCH YpPaBHEHHUM COOTBETCTBYIOIIMX pPEAKIUd |
(GhopMyIUPOBaTh BHIBOIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBAThH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeaCcTBa MaccoBOi nHpopmaruu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpeIeEHHBIX OpPraHMYEeCKUX BEIECTB, MOHMMAas cMbica nokaszarens [IJK, moscHsaTh Ha
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IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JEHCTBUSA HAa OPraHU3M
YEJI0BCKA,;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUId  CcHeNbIX M cAa0oBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.

11 KUIIACC

[IpenMeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas M HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKUX 3aJad M 3KOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
HOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHbBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs TUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBUTEIND, CKOPOCThH
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoauyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS DHEPIMM NPU XUMHUYECKHX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakTosOrMYecKrue CBEJIEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUH U OE€30MacCHOM HCMOJIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABIMBATb
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IPEBPAILECHUI;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas W3BeCTh, Herali€Has W3BeCTb, MUThEBas cOfa, MUPHUT U
JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJlJIN4ecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAAJICKHOCTH HEOPIaHUYECKUX BEIECTB
[0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeTuHeHul (pOoCThle BEeHlecTBa — METAJUIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMMU BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMHYECKHUE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUi pa3NUYHBIX THUIIOB, TOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pA3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, pPACHO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JEKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TTOHSATHUS
«MaccoBasi JIONs BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XHUMHYECKUX
peaxusax, Macchbl BElIecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAIICHUS U COXpaHEHUs YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJTHEHUIO JITA0OPATOPHBIX XUMUYECKUX OITBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUM KaTaaU3aTopa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEILECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peakld HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3amad mo temaM «Mertamibl» U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
06e30macHOCTH TIPH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIAThH
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pe3yiabTaThl XUMHYECKOrOo SKCIIEpUMEHTa B (OpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKU aHAIM3MPOBATH XHUMHYECKYI0 HH(POPMAIHUIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh NpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH NEATETBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpYXKarollled MPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTb BO3ICUCTBMS HA JKUBBIE OPTaHU3MBbI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens ITJK, noscHare Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUSA HA OPraHU3M YEII0BEKA;

JUIsl 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIs  CcHenbIX M cAa0oBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoTbI padoThbI

Pa3nes 1. TeopeTuueckue 0CHOBBI OPraHNYECKOH XUMUH

https://www.yaklass.ru/p/himija/10-
IIpeamer opraHu4ecKOil XUMHH. klass/osnovy-organicheskoi-khimii-
1.1 Teopus CTpoeHUsT OPraHUUECKUX 3 6490554/predmet-organicheskoi-
coenuHenuii A. M. Bytieposa khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217

Hroro mo pazueny 3

Pa3znea 2. YrieBoaopoabl
https://www.yaklass.ru/p/himija/10-

21 [IpenenpHbIC YTIIEBOIOPOIBI — 5 klass/uglevodorody-

' AJIKaHBI 6579439/alkany-metan-i-ego-
gomologi-6579437
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/alkeny-etilen-i-ego-

HenpenenbHble yriaeBo10pOIbL: gomologi-6898889
2.2 6 1 —
AJIKCHbI, aJIKaJUCHBI, aJIKHHBI https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/alkiny-atcetilen-i-ego-
gomologi-6892969
2.3 ApoMaTHyecKue yrieBoA0POIbI 2 https://www.yaklass.ru/p/himija
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/areny-benzol-i-ego-
gomologi-6912879

2.4

IIpupoHbIE UICTOYHUKHU
YIJI€BOAOPOAOB U UX NepepadoTka

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/uglevodorody-v-prirode-
6917422

Hroro no pazneny

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHsI

13

3.1

Cnuptsl. Oenon

https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-
6580873/nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756

3.2

Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.
Crnoxubie 3¢upsl

https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-

Kisloty-6780279/aldegidy-i-ketony-
6777547

3.3

VYrneBons!

https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-
soedineniia-

6835083 /klassifikatciia-uglevodov-
6828518

Hroro no pasgeny

13

Pasznea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751

4.1 A A .b 3 L
MHHBL AMIHOKHCTIOTBL. bEIKH https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270/stroenie-
svoistva-i-znachenie-belkov-
6858170
Hroro no pazaeny 3
Paspnen S. BeicokoMoJieKyIsIpHbIE COCAUHEHUSA
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
A 11 . K .B 2 N
> MTACTMACCHI. RayHyKH. BOTOKHA 6880782/0snovnye-poniatiia-vms-
reaktcii-polimerizatcii-i-
polikondensatcii-6880783
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME

22



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

11 KJIACC

HauMeHoBaHme KoumnuecTBo yacos

Ne duaekTpoHHbIe (LU(poBHIE) 00pa3oBaTebHbIE
pa3ejioB M TeM Konrpoabnbsie IIpakruyeckue

n/n Bceero pecypchl
nporpamMmMsl padoThI padoTshI

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621

CtpoeHue aToOMOB.

[Tepnoanueckuii 3aKoH

n HepnozmquKaﬂ

1.1 CHCTOMA XHMIHECKIX 3 httpg/{yvvyw.vaklass.r.u/p{himiia/ll-kla.ss/c?snovn.\./e-
semerros JL, 1. poniati _|a-|-z_akc_)nv-kh|_m||j6931691/_pe_r|od|chesk||-
Menneneesa zakon-i-periodicheskaia-sistema-khimicheskikh-

elementov-_-6948490
Crpoeiine BemecTsa. https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

1.2 Mmuoroo6pasue 4

6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-
tipa-kristallicheskoi-res -6926176
https://www.yaklass.ru/p/himija/11-

1.3 XUMHYECKHE peaKkInu 6 1 1 klass/khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758

BEILECTB

Hroro mo pazueny 13

Pa3nen 2. Heoprannyeckasi XuMust

https://www.yaklass.ru/p/himija/11-
2.1 MeTamisl 6 1 klass/kharakteristika-metallov-7200709/metally-
obshchie-svoistva-metallov-7183914

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

2.2 Hemerauier 9 1 1
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

7269055/khimicheskie-elementy-nemetally-6852268

Css3p
2.3 HEOpTalHHeciiX 1 2 https://resh.edu.ru/subject/lesson/4960/conspect/151373/
OpraHu4YeCKHUX
BCIICCTB
Wroro no pazueny 17
Pa3zgen 3. XuMus u ';KU3HL
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-
3.1 XuUMus 1 )KU3Hb 4 zhizn-7285128/printcipy-khimicheskogo-proizvodstva-
7279412
Wroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10O ITPOTPAMME
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIe HU(PoBbHIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmer oprannyeckoit
XHUMUH, €
BO3HUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/4823/start/150933/

Teopus cTtpoenus
OpraHuYeCcKux
coequHeHuil A. M.
Bbyrneposa, €€ OCHOBHBIE
IIOJIOKCHU A

https://resh.edu.ru/subject/lesson/6149/conspect/170387/

IIpencrasnenue o
KJIacCU(UKaLUU
OpPraHMYECKUX BEIIECTB.
Howmenxknarypa
(cucremaTnueckasi) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504

AJIKaHEL: cOCTaB U
CTpOEHHUE,
TOMOJIOTHUYECKHUU ST

https://resh.edu.ru/subject/lesson/6151/start/149993/

Meran u 3TaH —
IpoCTeNIIne
MPEICTaBUTENN ATKAHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/
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https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEHBI; COCTaB U
CTpOEHHE, CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/

10

11

12

13

OTUJIEH U NPOIUIEH —
IIPOCTEUILINE
IIPEICTaBUTENN aJIKEHOB

[IpakTrueckas padota No
1. «[lonydyeHue sTUIICHA
Y U3y4YEHUE €Tro
CBOWCTB»

Anxanuensl. byraguen-
1,3 u meTunOyTaaueH-
1,3. ITonyuenue
CUHTCTHYECKOTO KaydyKa
Y PE3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH PSII.
AneTunes —
MPOCTEUIIIHI
MPE/ICTABUTEIb AJTKHHOB

Brruncienus no
YPaBHEHUIO XUMUYECKOMN
peakuuu

Apensl: 6eH3011 U
TOJyOJ. TOKCHYHOCTH
apeHoB

I'enermueckas CBA3b
YTJIEBOAOPOIOB,

https://resh.edu.ru/subject/lesson/5412/start/212563/

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

6579439/alkeny-poluchenie-i-primenenie-6895074

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

6579439/alkadieny-6899278

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

6579439/alkiny-atcetilen-i-ego-gomologi-6892969

https://resh.edu.ru/subject/lesson/2448/main/

https://resh.edu.ru/subject/lesson/4775/start/150494/

https://lesson.edu.ru/04/10
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https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://lesson.edu.ru/04/10

MPUHAICHKALINX K
pa3IAYHBIM KJIacCaM

14

IIpupoHbIE UICTOYHUKHU
YII€BOAOPOOB:
IIPUPOJHBIN a3 u
MOITYTHBIE HEPTIHBIE
rassl, He()Tb ¥ IPOAYKTHI
e€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

[IpupoiHbIE HICTOYHUKHU
YTIE€BONOPOIOB:
IIPUPOJIHBIN ra3 u
NIONYTHBIE HEPTSIHbIE
rassl, He()Th ¥ IPOAYKTHI
e€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

KonTponbHas padora no
paznery
«YTIeBOIOPOIBI»

17

[Ipenenbubie
OJIHOATOMHBIE CIIUPTHI:
METAHOJI U TAHOJI.
Bonopoanas cBsizb

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

19

MHOroaToMHbIE CITUPTHI:
STUJICHTJIUKOJIb U
TIULEPUH

@DeHOo: CTpOEHUE
MOJIEKYIbI, PU3NIECKUE
1 XUMHYECKHE CBOMCTBA,
MPUMEHEHUE

https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-
6582929

https://resh.edu.ru/subject/lesson/5727/start/150577/

28



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://resh.edu.ru/subject/lesson/5727/start/150577/

AJBIEeTUab!:

20 bopmanbaerus u https://resh.edu.ru/subject/lesson/4776/start/150604/
areTanbaerug. AneTon
O/IHOOCHOBHbBIC https://www.yaklass.ru/p/himija/10-klass/aldegidy-
21 npe/ebHbIC ketony-karbonovye-kisloty-6780279/svoistva-
KapOOHOBBIC KHCIIOTHI: poluchenie-i-primenenie-nasyshchennykh-
MypaBbHHAs U YKCYCHas odnoosnovnykh-karbonovy -6777549
[IpakTuueckas pabora Ne
22 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»
Creaputonas i https://www.yaklass.ru/p/himija/10-klass/aldegidy-
23 gﬂeHHOBaﬂ [HETOTEL, KAk ketony-karbonovye-kisloty-6780279/karbonovye-
PEACTABUTEIM BHICIIHX Kisloty-karboksilnaia-gruppa-6795067
KapOOHOBBIX KUCIIOT
Mpb11a KaK COJIM BBICIIHX
24 KapOOHOBBIX KHCIIOT, UX https://resh.edu.ru/subject/lesson/5952/start/150631/
MOIOIIIEE ICHCTBUE
CrnoxHble 3¢upbl Kak
MIPOM3BOHBIC https://www.yaklass.ru/p/himija/10-klass/slozhnye-
25 KapOOHOBBIX KHCJIOT. efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-
I'maponu3 cioKHbIX efirov-6813179
a¢upoB
XKupsl: runponus,
26 HIPHMEHEIIC, https://resh.edu.ru/subject/lesson/5952/start/150631/
ouoIornyYecKas POJib
JKHPOB
27 YTJIEBOZEL: COCTaD, https://resh.edu.ru/subject/lesson/6150/start/150687/

KJaccuukanus.
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https://resh.edu.ru/subject/lesson/4776/start/150604/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/

Baxxneimue
MPEICTAaBUTEIIN:
III0K032a, PpyKTO3a,
caxaposa

28

Kpaxman u nemntonosa
KaK IIPUPOJHBIC
IIOJINMEPBI

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

KonTponbHas padora no
paszneny
«Kucnopoaconepxaiue
OpraHUYecKue
COEJIMHEHU S

30

31

32

33

34

AMUHEBI: METHIAMUH U
AHWJINH

AMUHOKHCIOTEI KaK
am(oTepHbIe
OpraHUYeCcKUe
COCJIMHCHHS, UX
OHOJIOTHYECKOE
3HadueHue. [lenTuant

benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE
COEIMHEHNS
OCHOBHBIE TTOHSTHSA
XUMHH
BBICOKOMOJIEKYJISIPHBIX

COETUHEHUN

OCHOBHBIE METOBI

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://resh.edu.ru/subject/lesson/6296/start/212589/

https://resh.edu.ru/subject/lesson/6095/start/150823/

https://resh.edu.ru/subject/lesson/6152/start/150850/
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https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/

CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTMHEHUM.
[TnacTmacchel, KaydyKu,

BOJIOKHaA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

https://resh.edu.ru/subject/lesson/4777/start/170536/

https://lesson.edu.ru/04/10
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https://resh.edu.ru/subject/lesson/4777/start/170536/
https://lesson.edu.ru/04/10

11 KJIACC

Ne Kommecreo acon JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE

n/ Tema ypoka Bcer = Konrpoabunt  IIpakTuuecku pecypent

n 0 e padoThl e padoThlI
XHUMHYECKHI dIIEMEHT.
ATOM. DeKTpOHHAs 1 https://resh.edu.ru/subject/lesson/6479/start/150989/
KOH(UTYpAIHsi aTOMOB
[lepuoauueckuii 3aKOH U
S;ﬁigg?;;i?ezz?xa http.s:/{\./vvyw.vaklass.r.u/p.{himiia/ll-klass{oshoynve-
JL 1. Meryeneena, ix 1 ponlatua-l-z_akonv-khlml|-6931691/sost(_)|ar_1|e-|-

T raspredelenie-elektronov-v-atome-d-orbitali-6931775
CBs3b C COBPEMCHHOU
TEOpUEU CTPOCHHS aTOMOB
3aKOHOMepHOCTI/I
Eﬁzﬁzg;zﬁiimlg " httpg/{yvvyw.yaklass.r_u/p{himiia/ll-kla§slqsnovn_ye-
X COCTHHCHMU 110 poniati _|a-|-z_ak<_3ny-kh|_m||-_6931691/_pe_r|od|chesk||-
zakon-i-periodicheskaia-sistema-khimicheskikh-
;?;22::: TepHONaM. 1 elementov- -6948490 o
HEpHOAHHECKOTO 3AKOHa I httpg/{yvvyw.yaklass.r.u/p{hlm| |a/11-klass/osnovnve_-
CHCTEMEL XHMIIECKIX ponlatl|a.-.|-zako.nv-kh|m||-6931.6.91/zakor.10m(.a.rnost|-
semerros JLIL. mn_enem|a-sv0|stv-elementov-|-|kh-soedmenl|-po-
perioda -6957324

MCH,Z[CJ'ICCBa B pa3BUTHUU
HayKH
CtpoeHue BeliecTna. https://www.yaklass.ru/p/himija/11-
XuMmuueckas CBs3b, €€ 1 klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
BHJIbI, MEXaHU3MbI 6927604/elektron https://www.yaklass.ru/p/himija/11-
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektron
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektron
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektron
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174

o0pazoBaHus
KOBQJICHTHOH CBSI3H.
BonoponHas cBsi3b

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/mezhmolekuliarnoe-vzaimodeistvie-
vodorodnaia-sviaz-6926174

BaneHTHOCTD.
DIIEKTPOOTPULIATETLHOCTh
. CTeneHb OKHMCIICHHS.
BemecTBa MonekyIsipHOTO
1 HEMOJICKYJIIPHOTO
CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/start/151021/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/valentnye-
vozmozhnosti-atomov-6939437

[TonsATHE O AUCTIEPCHBIX
cucreMax. MctunHebie n
KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBast 101 BeleCTBa
B PacTBOpE

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COEJIMHEHUH.
I'enetnueckas cBsi3b
HEOPraHUYECKHUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus
XUMHYECKHUX PEaKIIHii B
HEOPTaHUYECKOH U
OpPraHNYECKON XUMUHU.
3aK0oH COXpaHEHUsT MaCChl
BEIIIECTB; 3aKOH
COXPaHCHHUS U
MIPEeBPAICHHS SHEPTUH

https://resh.edu.ru/subject/lesson/2440/start/

https://resh.edu.ru/subject/lesson/4938/start/151107/
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/4938/start/151107/

IMpU XUMHUYCCKUX
p€aKknusax

CKOpOCTh peakiuu.

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-

o ggiff;‘zz‘:ep;:;‘:::ﬁ;m khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost:
reaktcii-6964759
Ipaxruseckas paGora Ne https:IIV\{W\_/v.vakIa_ss.rg/p/f_\imiia/ll-
1. (B paLIHHbIX klgss{khlmlcheskala-_l_qnetlka-69$_)_5?40/sk9rost-

10 khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-
daxTopos Hva cXopocTh reaktcii-6964759/re-cdc30b56-eb4a-4ca7-b990-
XUMHUYCCKON peaKIII/II/I)) 1982b7ec3adc
SJIGKTpOJ'II/ITI/I‘IeCKa}I
muccormarnud. Ilongarue o
?gﬁ;’i‘;ﬁf};’;goﬁiﬁj https://www.yaklass.ru/p/himija/11-klass/khimiia-

11 HOHHOLO © 6Meﬁa rastvorov-7109506/elektroliticheskaia-dissotciatciia-

) vodorodnyi-pokazatel-ph-rastvora-7048767
FI/I,I[pOJ'II/B OpraHU4YC€CKUxX
U HCOPTraHNYCCKUX
BCIICCTB
OKHUCIUTENLHO-
BOCCTAHOBUTEJILHBIE https://www.yaklass.ru/p/himija/11-

12 peakiun. [TonsTue 006 klass/khimicheskaia-kinetika-6995740/okislitelno-
JIIEKTPOJIN3E PACILUIABOB U vosstanovitelnye-reaktcii-6984764
pacTBOPOB COJEN
KonTponbhas pabota no

13 pasneny «TeopeTndeckue
OCHOBBI XUMHUN»

14 Meraisl, UX IOJ0KEHHE https://resh.edu.ru/subject/lesson/3493/start/151213/
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759/re-cdc30b56-eb4a-4ca7-b990-1982b7ec3adc
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759/re-cdc30b56-eb4a-4ca7-b990-1982b7ec3adc
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759/re-cdc30b56-eb4a-4ca7-b990-1982b7ec3adc
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759/re-cdc30b56-eb4a-4ca7-b990-1982b7ec3adc
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759/re-cdc30b56-eb4a-4ca7-b990-1982b7ec3adc
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://resh.edu.ru/subject/lesson/3493/start/151213/

15

16

17

B [Iepnonnueckoit
CHUCTEME XUMUYECKUX
snemenToB . U.
Meuneneesa u
OCOOEHHOCTH CTPOCHUS
aTomoB. O0mue
¢du3nveckre CBOUCTBA
METaJUIoB

CmuiaBbl METaJIOB.
DIIEKTPOXUMUYECKUN P
HaIPsKEHUN METaJIOB

XUMHUYECKHE CBOMCTBA
BOKHCHIIINX METAJIJIOB
(HaTpWMii, KaJINHA, KaJIbIIHH,
MarHui, aJIlOMUHUN) U X
COeTMHEHNN

XUMHYECKHE CBOMCTBA
Xpoma, MeJI U UX
COeIMHEHUU

https://resh.edu.ru/subject/lesson/4961/start/151293/

https://resh.edu.ru/subject/lesson/5814/start/151239/

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COeIMHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

19

[IpakTuueckas pabora Ne
2. "Pemenne
AKCTIEPUMEHTATBHBIX
3a7a4 10 TeMeE
«MeTaiie»"

20

Hewmerannsl, ux

https://resh.edu.ru/subject/lesson/5939/start/151320/

35



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/

MOJIOKEHHUE B
[lepuoauueckoii cucteme
XHUMHUYECKHX JJIEMEHTOB
J. . MenneneeBa u
OCOOEHHOCTH CTPOCHUS
aTOMOB

dusnyeckue cBolcTBa
HEMETaJUIOB. AJUTOTPOIIHS

https://resh.edu.ru/subject/lesson/5939/main/151324/

21 HeMETaILIoB (Ha npHMepe https://resh.edu.ru/subject/lesson/2068/main/
Kucjiopoaa, CCphl,
docdopa u yriaeponaa)
XHUMHUECKUE CBOICTBA https://www.yaklass.ru/p/himija/11-
22 rajJOre€HOB, CEPBI H UX klass/kharakteristika-nemetallov-7269055/nemetally-
COCIMHEHU I viia-gruppy-7265030
XHUMHUYECKHE CBOIICTBA https://www.yaklass.ru/p/himija/11-
23 a3ota, pocodpa u ux klass/kharakteristika-nemetallov-7269055/nemetally-
COEIMHEHUH va-gruppy-7265028
XUMHUECKHE CBOCTBA https://www.yaklass.ru/p/himija/11-
24 yriaepoja, KpEMHHS U UX klass/kharakteristika-nemetallov-7269055/nemetally-
COeIUHEHUI iva-gruppy-7265027
Hprmenerine BaKHeHIIX https://resh.edu.ru/subject/lesson/5939/conspect/151319
25 HEMETAIUIOB U UX /
COCIIMHEHUU
O06o06mIcHNE U
CUCTECMaTHU3aluuAa 3HAHUHI
26 o Teme «Hemeramisiy. https://resh.edu.ru/subject/lesson/2068/main/

Brruucnenus no
YpaBHEHUSAM XUMUYECKHUX
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https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/2068/main/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/2068/main/

peaKuuii u
TEPMOXHUMHUYECKHUE
pacuEThl

27

[IpakTuyeckas pabora Ne
3. «PemeHue
IKCIIEPUMEHTATBHBIX
3a/1a4 110 TEME
"Hemeramnsr"»

28

KonTtponpsHas padora o
TeMaMm «MeTajuibl» U
«HemeTtabn»

29

30

Heopranuueckue u
OpraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYECKUE OCHOBAHUS

AmodorepHble
HEOPTraHUYECKUE U
OpTraHUYECKHE
COCJIMHEHMUSI.
I'eneTrueckas cBs3b
HEOPTraHUYECKHUX U
OpPraHUYECKUX BEIECTB

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/okislitelnye-
svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-
7276636

https://resh.edu.ru/subject/lesson/4960/start/151374/

31

Pois xumun B
obecrnieueHN
9KOJOTUYECKOM,
SHEPreTUYECKON U
MHIIEBOM 0€30IMacHOCTH,
pPa3BUTUU MEIUIIMHBI

https://resh.edu.ru/subject/lesson/3504/start/151485/
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

E;;f;;fﬁ;ﬁi:gafmm https://resh.edu.ru/subject/lesson/3504/start/151485/
39 HPOMBIIILTIEHHOTO 1 htt.ps://WWW.vakIa}ss.r}J/p/himiig/ll-klass/khirniia-i-
R — zhizn-7285128/printcipy-khimicheskogo-proizvodstva-
7279412
BCIIICCTB
UeroBex B MHpe BeimecTs htFps://www.yakIass.ru{p/himiia/?-lflass/chelovek-v-"
33 1 MaTepHATOR 1 mire-veshchestv-materialov-i-khimicheskikh-reaktcii-
232922
34 XUMHS ¥ 30POBBE 1 https://resh.edu.ru/subject/lesson/5452/conspect/150795
YCJIIOBCKA Z
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOIT'PAMME
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https://resh.edu.ru/subject/lesson/3504/start/151485/
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922
https://resh.edu.ru/subject/lesson/5452/conspect/150795/
https://resh.edu.ru/subject/lesson/5452/conspect/150795/
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AKnmoHEepHOE 00111eCTBO
«3narenscTBO «lIpocBemenune»
* Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUUYCHHON OTBETCTBEHHOCTHIO

«IPODAY»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenenner

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmorekxa [{OK
Poccuiickas anexkTpoHHas mKoia

Skmacc

( )

ONOKYMEHT NOAMUCAH
ANEKTPOHHOW MNOAMUCHLIO

CepTtudukar:
0O0ODCF844CD1F9504CDA9ES8F3A33BFE6G49
Bnapgeneu;: KOmakynoBsa Hypua ®atuxoBHa
HenctButenen: ¢ 05.10.2022 go 29.12.2023
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