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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbIx B DenepanrbHOM TrOCyIapCTBEHHOM
obpaszoBarenbHOM craaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIO IpeaMmera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peann3yromMx
OCHOBHBIC 00pa30BaTEIbHBIC MPOrPAMMbl, H OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon a0 2025 ronma» (Pacnopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MporpaMMbl IO XHMHUH, K OIpENeNIeHUI0 oOIei
CTpaTeruy 0OydeHUs, BOCIIMTAHUS U Pa3BUTUS O0YYalOIUXCs CpeACTBaMHU Y4eOHOro mpeamMera
«Xumus» s 10-11 xnaccoB Ha 06a30BOM YpPOBHE COCTAaBMJIM KOHLIENITYyaJbHBIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH I€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThl0 UX oOpasoBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHPOJIbL, (HOPMUPOBAHHUS MHUPOBO33PEHHsI M OOIIEH KyIbTyphI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUEe 00yJaroIIUXCS Ha YPOBHE CPEIAHETO
o01rero od6pa3oBaHusl CPECTBAMH YYeOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOIO ONpEZeNieHbl B MporpaMMme MO XMMHUHM C Y4ETOM CHEIM(UKM HAyKH XHMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTePHATIbHOM KM3HM OOIIECTBA, a TAKXKE ¢ yUETOM 0OLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEAHEr0 OOIIETro
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
[UBWIN3ALUM, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIllleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTMMU €CTECTBEHHBIMM HAayKaMH, XHMHs —cCTala
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelIeHue ITT0OANbHBIX MPOOJIEeM YCTOHYHMBOTO Pa3BUTHA
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPHHLIMIAMH CpEIHEro oO0Iero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kinaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIUXcs, HEOOXOAMMYIO MM JJs
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
POI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMHEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHnyeckord xumun. @opMUpoBaHUE JAHHOW CHCTEMbl 3HAHUUN
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa coaepxanus KypcoB — «Opranudeckas Xxumusi» u «OO0mas 1 Heopranmueckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U SJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JO
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJO0JIOTMYECKUX TMO3UIINM,
rIy0)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
00BICHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJOTMYECKU M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEpUMEHTANIbHBIX HCCIEI0BaTeNIbCKUX 3ajad. B 1enom conepkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsI MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYEeCKOr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHE POJM XMMHUHU B PEIIEHUH IKOJOTHMUECKUX MpoOIJIeM, a Takxke Mpodiem cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B muiane pemieHuss 3agad BOCIMTAHHUSA, Pa3BUTHUS M COIMAIU3ALMU  O0yYaromuXcs
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (pOpPMHUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUN, MMEIOLINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MpobieM, OUCKa, aHalu3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM JIeATETbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITO3HAHUM XUMUU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IeJiell M3y4deHHs IpeAMeTa HampaBiIeHHEM IMEpPBOCTEINEHHOW 3HAYMMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUeHHUs MTPeAMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IISIIIMH H3y4eHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYUYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC MOHSTHUS,
dbyHIaMeHTalbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JESATCIIBHOCTH, CBSI3aHHBIX C HAOJMIOJACHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COOMIOJCHHEeM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conmepkatenbHas XapakKTepUCTUKA TEeH U 3a/1ad U3y4eHHUs TpeMeTa B
porpaMMe Mo XMMHUH YTOYHEHA H CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU MPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJepKaHusi OOydeHws,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUHU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7ad.

B cBi3m Cc 3THM Tpu HW3ydYeHHHM TpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKue 1eNU U 33a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPHHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIMSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMECHECHHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W o00paboTku uWHOOpPMAIMK, HEOOXOMUMBIX JUIsI TPUOOPETEHHS OIbITa
JEeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE



TEXHOJIOTUH JIUIsl TIOMCKA M aHAJIN3a YYeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHH XMMUYECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHHS HEOOXOJUMOCTH OCpPEKHOTO0 OTHOLICHHS K TMPHUPOJE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpefHero ooOmero oopa3oBaHus MpeaMeT «XUMUs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 4ac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coeaquuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIWHEHUN (cucreMaruyeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJEKYII
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U MPONUIIEH — MPOCTEHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpupOBaHus, ralOTeHUPOBAHNUS, TUAPATALMHU, TOPEHNUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKHM HEPTH: MEperoHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U MX MpPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3iamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» n «Yroasy», MonearpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHUE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTWICHIVIMKOIAb W TIJIMLEPUH: CTpOEHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIe KapOOHOBbIE KUCIOThI. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBobl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOJA0B (MOHO-, IU- U Mojaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIOKO3bl), HAXOXIEHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3auMojelcTBUe mnuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncrnenuss mo ypaBHEHUIO XWMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. dDusnyeckne u
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJKOB: THIPOJIN3, JEHATyparus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHUSA

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOAUIHOCTh, HAONIOJCHHE, HW3MEpEHHeE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEpPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

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

TexHonorus: NuIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpOoHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XxuMuueckux osiemeHtoB /[[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIICCTB
0 TPYIIaM U epuojaM. 3HauYe€HUEe MEPUOIUUECKOro 3aKOHA B Pa3BUTHU HAYKH.

CtpoeHue BemiecTBa. XHWMHUUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XUMUHU. 3aKOH COXPAHEHHS MACcChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XHUMHUYECKOIO pPABHOBECHSL.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCepUMEHTAIbHBIE METO/Abl M3YyUEHHUS BEIIECTB U WX MPEBpAlllEHUI: JIEeMOHCTPALUS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuétbl mo ypaBHEHUSM XMMHUYECKHUX PEAKIIHiA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXHENIINX HEMETAIOB U UX COCTUHEHH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUUECKUN Psii HANpsHKEHUN
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIHBIE METOAbl H3Y4EHHMS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHUE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCHIA AJTOMUHUS C PACTBOPAaMM KHMCIOT U ILIENOYEH, KaueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOWMX HayyHBIX MPUHLOUIAX [POMBIIUIEHHOTO IOJIY4YEHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XrUMHUS U 3[0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IIPENApaTOB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanmu3,  CHHTe3,  Kilaccu(ukauus,  HEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepalibl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJICTBOBATbCA B CBOEH J1€ATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHS» JIOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YUEOHOI e TETbHOCTH,

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeca M TI03HABaTEeNbHBIX MOTHBOB B TMOJYYEHHMH U TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBS3aHHBIE C XUMUYECKUMH SIBIICHUSMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH NI TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPUH OOpa3oBaHMUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IIEIeCO00pa3HOT0 OTHOIICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €IUHCTBE INPUPOJBI W YEIOBEKA, B ITO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEU U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXHOH pPOJM B CO3JIaHMHM HOBOW 0a3bl MaTepUaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYeCKH KOM(DOPTHOM JKU3HU KaKIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iInyHbIX cdepax mnpodeccuoHaIbHOU
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHeprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (opmupoBaHue (QYHKIMOHATBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYJIMPOBAaTh W aKTyallM3UPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W YCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIH30BaTh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B IpoOlecce MO3HAHUSA, UCIONb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyJTMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOJI0OJAaTh 3a XOJOM IIpOLecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNbIT YYEHHYECKOM HCCIIEOBATENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (GOpMY NpeAcTaBiIeHuss HHPOopMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryisTHBHBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOW st
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BalleHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKAIINe COSAMHEHUSI, MOHOMED, MOJIIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUE 3HAHUA, JIC)KAINIME B OCHOBC IMOHHMMAHHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY MJId COCTAaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUA MO cucteMatudeckoir HomeHkiaatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsi KHCIOTa, CTEApUHOBAsI KHUCIIOTa, TIII0K03a, GpYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMUHbIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eIUIioi03a, aMHUHOYKCYCHAasi KHCIIOTa), WIUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YToJib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIHIH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJISl IPUHSTHUS PEHICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XHMHUYECKUN SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4eCTBEHHBIC pEAKIMM OPraHWYECKHX BEIIECTB, JCHATypalus OCIKOB TMpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3aluCH ypaBHEHUH COOTBETCTBYIOUIMX pEAKIHH |
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TPaBMJIa SKOJIOTMYECKH Ie1eco00pa3HoOro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTIpeNIeNIEHHBIX OPTaHMYECKUX BELIeCTB, MOHMMAs cmbici mnokazatens [IJIK, moscHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUYCCKUX SIBIICHU;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUNA: O XUMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT NPAaKTHUYECKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBII O00BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAA),
KpUCTAJUTMYECKasi  peméTka, THUIIBI ~XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKA AUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3BIK XUMHH, MHPOBO33PECHUECKHE 3HAHMS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBIICHUU,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHMYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JACATEIHHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEepPHBIC NMPU3HAKY TOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUHW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY JJISI COCTABJICHHS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIBHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETal€Has W3BECTb, NMUTHEBAsl COJA, MUPUT MU
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHU OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIUHEHHUSX, TUIl KPUCTAIUIMYECKONW PEHIETKH KOHKPETHOIO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeisl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIACCy/TPYIIe COeMUHEHUN (TPOCTHIC BEIIECTBA — METAIUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JMYHbIX KJIacCOB, NOATBEPKIATh CYILIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyrolIuX BEIIECTB, TEMJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpEACTABICHU 00 OOIIMX HAYYHBIX MPUHIIMINAX W IKOJOTUYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WIM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjia MOJTB30BAHUS XUMUYECKOW TMOCYA0N U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue TmeEpoKcHIa BOAOPOAAa B MPUCYTCTBUM KaTalld3aTopa, OMpEIENIEHuEe CpeJibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pPelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ KonTpoJbHble IIpakTnyeckune
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
Enunas komnexuusa
[Ipenmet oprannueckoit xumuu. Teopus HudpoBbix
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 00paszoBaTebHBIX
M. bytieposa pecypcoB http://school-
collection.edu.ru
Hroro no pazneny 3
Paznea 2. Yraesoaopoasl
Enunas komneknus
Hudpossrx
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI 2 1 00pa3oBaTeNIbHBIX
pecypcoB http://school-
collection.edu.ru
Enunnas xomnexusa
n(pOBBIX
HenpenenbHbie yrneBoaOpOIbl: aJKEHbI, Hudp
2.2 6 1 00pa3oBaTebHBIX
AJKaUEHBbI, aJIKUHbI
pecypcos http://school-
collection.edu.ru
Enunas komnexuus
2.3 ApoMaTHYeCKHE YTIIEBOIOPOIBI 2 udpossix

00pa3zoBaTeNbHBIX



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

2.4

[IpypoaHbIe HCTOYHHUKHU YTIIEBOAOPOIOB U
ux nepepadoTka

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

Enunas xonnekuus

Hudpobix
00pa3oBaTeNbHBIX

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

Hroro no pazneny

Paznea 3. KI/ICJIOPOHCOIICP)K&HII/IC OpraHu4ecKue coea

13

HHCHUSA

3.1

3.2

Cnuprtel. ®enon

Anbnernasl. Kap6oHOBBIE KMCTOTHI.
Crnoxubie 3¢upbl

Enunasg komeknusa

Hudpossix
00pazoBaTeNbHBIX

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

Enunas xomexmust

Hudpossix
00pa3oBaTeNbHBIX

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

3.3

YrineBoabl

Uroro no pazgeny

13

Ennnast xoymnekms

Hudposbix
00pazoBaTeNbHBIX

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

Pa3nes 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku

Enunas xomnekuus
Hudpossix



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

00pa3oBaTeNbHBIX

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

Wroro no pazueny 3

Paspnen S. BeicokomoJieKy/IsipHbBIE COeIUHEHUSA
Enunas konnekuus
Hudpobix

5.1 [Tmactmaccel. Kayuyku. Bonokna 2 00paszoBaTebHBIX

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

Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ennnasg xojuieknusa
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH [MudpoBbix
1.1 u [lepuoanueckas cuCTeMa XMMUYECKUX 3 o0pa3oBaTebHBIX
anemenToB J[. 1. MenneneeBa pecypcos http://school-
collection.edu.ru
Enunas komiekuus
U(HPOBBIX
Crpoenue BemiecTBa. MHOroo0Opasue Hngp
1.2 4 1 00pa3oBaTelIbHbIX
BEILIECTB
pecypcos http://school-
collection.edu.ru
Ennnas xojuieknusa
Hudposbix
1.3 XUMUYECKUE peaKkliun 6 1 1 00pa3oBaTeNbHBIX
pecypcos http://school-
collection.edu.ru
Hroro no paszneny 13
Paszgen 2. Heopranuueckasi Xumusi
Enunas komnexmust
n(HPOBBIX
2.1 Meramnbl 6 1 Hugp
o0pa3oBaTeIbHBIX

pecypcos http://school-



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

collection.edu.ru

Ennnasg xojuieknusa

Hudposbix
2.2 Hemeramnbl 9 00pa3oBaTeIbHBIX
pecypcos http://school-
collection.edu.ru
Enunas xomnexuus
CBsI3b HEOPTAHUYECKUX U OPTAaHHYCCKUX Hngpospix
2.3 2 00pa3oBaTelIbHbIX
BEIICCTB
pecypcos http://school-
collection.edu.ru
Hroro no pazneny 17
Pa3zgen 3. XuMus u ;Ku3HL
Ennnasg xojuieknusa
Hudposbix
3.1 XWUMHSA U KU3Hb 4 00pa3oBaTeNbHBIX
pecypcoB http://school-
collection.edu.ru
Htoro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/

10 KUIIACC
KoanuectBo yacon
Tema ypoxa KonTpounb
Bcero HbIe
padoThI

IpakTnuec
KHe
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(POBbIE 00pa3oBaTeIbHbIE
pecypcsbl

BoaHb1i1 mHCTpYKTa)

Ypoxk (Lludpoast 6ubnuorexa):

no Th.

https://app.onlineschool-1.ru/10-klass/himiya/predmet-
[Ipeamer . o .
S — 1 organicheskoj-himiil/article Buneoypok:

P : https://youtu.be/fG2Ch27M-5¢ Vpok (PDILLI):
©€ BOSHUKHOBEIHC, https://resh.edu.ru/subject/lesson/6149/
pa3BUTHE U 3HAUCHUE
Teopus crpoenus
OpraHUYECKUX Vpox (Lludposas
coequHeHuit A. M. 1 oubanoreka):https://app.onlineschool-1.ru/10-
byrneposa, eé klass/himiya/osnovnye-polozheniya-teorii-himi/article
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o
KJIacCU(PUKALINH
OpraHNYeCcKux
BEIIECTB. .

Buneoypok: https://youtu.be/P5h6j2etM00
Homenkiarypa
(crcTeMaTIgeCKas) 1 1 https://youtu.be/vDrOFKdEE3c

CHCTEMATITCE https://youtu.be/xVIRtbKRMEY
TPUBUATBHbBIE
Ha3BaHUA
OpraHNYeCcKux

BEILECTB



https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://youtu.be/fG2Ch27M-5c
https://resh.edu.ru/subject/lesson/6149/
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://youtu.be/P5h6j2etM0o
https://youtu.be/vDr0FkdEE3c
https://youtu.be/xVJRtbKRMEY

KonrponsHas pabora
Nel o Teme «Teopus
CTPOCHHUS
OpPraHUYECKUX
BemecTB» (CTapToBBIH
KOHTPOJIb )

Buneoypok: https://youtu.be/UT5JQIZCS0O Ypok
(Hudposas 6ubnmoteka): https://app.onlineschool-
1.ru/10-klass/himiya/predelnye-uglevodorody-alkal/article
VYpoxk (POIII): https://resh.edu.ru/subject/lesson/6151/

AnKaHEIL: coOCTaB U
CTpOEHUE,
TOMOJIOTUYECKUH PSLT
MeTtaH u 3TaH —
MpOCTEUIIINE
MpEeICTaBUTETN
aJIKaHOB

AJIKeHEBI: cocTaB U
CTPOEHHE, CBOMCTBA

Buneoypoxk (MHTEPYPOK):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-eqo-gomologi-6579437
[Tpesentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-predelnie-
uglevodorodi-alkani-klass-3137148.html

Ypok (L{udposast 6udImoTeKa):
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
uglevodorody-alk/article Ypox (POI1I):
https://resh.edu.ru/subject/lesson/5412/

OTuUieH U IpONWIEH
— MpOCTENIINE
[IPEACTABUTENHN
AJIKEHOB

Nuctpykrax no Th.
IIpakTryeckas pabora
Ne 1. «Ilony4yenue
STHJIEHA U U3yYEHUE

Vpox (AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-
primenenie-6895074 Ipe3entanus (MHDPOYPOK):
https://infourok.ru/prezentaciya_k_uroku_himii_etilen-
433483.htm Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-
gomologi-6898889

Buneoypok: https://youtu.be/V19KN-R92AU
https://youtu.be/bhl658RM7Dc
https://youtu.be/sbGHqfl88tg
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https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka1/article
https://resh.edu.ru/subject/lesson/6151/
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://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
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/alkeny-poluchenie-i-primenenie-6895074
https://infourok.ru/prezentaciya_k_uroku_himii_etilen-433483.htm
https://infourok.ru/prezentaciya_k_uroku_himii_etilen-433483.htm
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://youtu.be/V19KN-R92AU
https://youtu.be/bhl658RM7Dc
https://youtu.be/sbGHqfl88tg

€r0 CBOICTB»

AJKaaueHsbl.
byranguen-1,3 u
MeTuinoyraaueH-1,3.

Buneoypok: https://youtu.be/TisuaxrHTUE Ypok

9 (Iudposas maboparopusi): https://app.onlineschool-
IT
OLyHIeHIe 1.ru/10-Klass/himiya/alkadieny-kauchukil/article
CHUHTECTHUYCCKOI'O
KaydyKa U pe3UHbI
AJIKVHBI: COCTaB U
O0COOCHHOCTH
CTPOCHUS,
. Bupneoypok: https://youtu.be/milqyQTObLQ Ypok
TOMOJIOTUYECKHUM PS/I. .
10 JN— (Llmdposas 6ubmoreka): https://app.onlineschool-
HeTIer = 1.ru/10-klass/himiya/alkiny/article
MIPOCTEHIIIHIA
MIpe/ICTaBUTENb
QJIIKUHOB
BIMHCIICHIS 110 HPGSCHTaIII/IH- :https://i nfourok.ru-/ prezentam-va--po-hl mii-
na-temureshenie-zadach-po-organicheskoy-himii-
11 YPAaBHEHUIO
. 1253110.html Buneoypoxk:
XHMIHCCKOM peakitn https://youtu.be/S9esBDuwCP0
Bupneoypok: https://youtu.be/wFGwwPWH1c Ypoxk
ApeHsl: 6eH301 U (LIndposas 6udanoreka): https://app.onlineschool-
12 TONyoJ. TOKCHYHOCTH 1.ru/10-Kklass/himiya/aromaticheskie-uglevodorody-
apeHoB il/article Ypox(PJIII):
https://resh.edu.ru/subject/lesson/4775/
I'eneTnyeckas CBsA3b Buneoypox: https://youtu.be/PBA7uvyvi-Q Ypok
13 YIJI1€BOJOPOIOB, (Iudposas 6ubnmoteka):https://app.onlineschool-
MIPUHAJUIEKALUX K 1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-
pa3IMYHBIM KJlaccam Klass/article
14 [Tpuponnsie Buneoypok: https://youtu.be/_1fJCtDjmEY Ypok



https://youtu.be/TisuaxrHTuE
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://youtu.be/mI1qyQTObLQ
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-1253110.html
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-1253110.html
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-1253110.html
https://youtu.be/S9esBDuwCP0
https://youtu.be/wvFGwwPWH1c
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il/article
https://resh.edu.ru/subject/lesson/4775/
https://youtu.be/PBA7uvyvi-Q
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://youtu.be/_1fJCtDjmEY

15

UCTOYHUKH
YIJ1€BOJAOPOIOB:
IPUPOJHBIH ra3 u
HOIYTHbIE HEPTSIHbIE
ra3bl, HeTh U
IIPOYKTHI €€
nepepadboTKu
[Ipupoansie
UCTOYHUKHU
YTJIEBOI0PO/IOB:
IIPUPOJIHBIN ra3 u
MOITYTHBIE HEPTSIHBIE
rassl, He)Th U
NPOAYKTHI €€
nepepadoTKu

(Llndposas madopartopusi): https://app.onlineschool-
1.ru/10-klass/himiya/kamennyj-ugol-i-ego-
pererabot/article

Buneoypok: https://youtu.be/AZITS3_QQnA Ypok
(POII): https://resh.edu.ru/subject/lesson/6148/ Ypok
(Llmdbpoas 6mbmmoTeka): https://app.onlineschool-
1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki/article

16

KonTponbnas padora
0 pasaeny
«YTIeBoaopoab»
(ITpomexyTouHBII
KOHTPOJIb)

17

[ToBTOpHBIN
HHCTpYyKTax 1o Th.
[Ipenenbubie
OJIHOATOMHBIE
CIIUPTBI: METAHOI U
staHoJ. Bopopoanas
CBA3b

VYpox (Hudposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty1/article Ypox (POIII):
https://resh.edu.ru/subject/lesson/4769/

18

MuoroatomMHbIE
CITUPTHI:

Vpox (Lludposas mabopartopusi):
https://app.onlineschool-1.ru/10-



https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://youtu.be/AZITS3_QQnA
https://resh.edu.ru/subject/lesson/6148/
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki/article
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty1/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty1/article
https://resh.edu.ru/subject/lesson/4769/
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty1/article

19

20

21

22

23

24

OTUJICHIJIMKOJIb U
TIIMLOECPpHUH

®DeHOoJI: CTpOEHUE
MOJIEKYIIbI,
¢busnveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

Anpnerunmr:
dbopManbaerua u
areraabIerua. AeToH

OIHOOCHOBHEIE
npeeiabHbIe
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U
YKCyCHas
Nuctpykrax no Th.
ITpakTryeckas pabora
Ne 2. «CBoiicTBa
pacTBopa yKCyCHOM
KHCIIOTBD)
CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI,
KaK MPeJCTaBUTEIN
BBICIINX KapOOHOBBIX
KHCJIOT

Mpzria kak conu

klass/himiya/mnogoatomnye-spirtyl/article Buneoypok :
https://youtu.be/IHNtiR2GC4w
https://youtu.be/39n0a7s0GZI
https://youtu.be/EmVXUC7nnD8

Buneoypok: https://youtu.be/l_RgtCHC2gY
https://youtu.be/LQzUGwW_Ulo0 Ypoxk (Lludposas
nabopatopusi): https://app.onlineschool-1.ru/10-

klass/himiya/fenol/article Ypox (P3LLI):
https://resh.edu.ru/subject/lesson/5727/

Ypoxk (Lludposas naboparopus):
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-

ketonyl/article Ypox (POL):
https://resh.edu.ru/subject/lesson/4776/

Buneo: https://youtu.be/pJ1uH94VUoU Ypok
(Llmdbporas madoparopusi): https://app.onlineschool-
1.ru/10-klass/himiya/karbonovye-kislotyl/article

Buneoypok: https://youtu.be/ggeKINaNNdw
https://youtu.be/fUOPg8tIEqg IIpe3enTanus
(MH®OYPOK): https://infourok.ru/prezentaciya-na-
temu-uksusnaya-kislota-4703820.html

Buneoypok: https://youtu.be/zQByPx58wyw
https://youtu.be/ iNsVX15haY

Buneoypok: https://youtu.be/drWgJsvk-kc Ypoxk



https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty1/article
https://youtu.be/IHntiR2GC4w
https://youtu.be/39noa7s0GZI
https://youtu.be/EmVXUC7nnD8
https://youtu.be/l_RqtCHC2gY
https://youtu.be/LQzUGw_UIo0
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
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https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
https://youtu.be/pJ1uH94VUoU
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty1/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty1/article
https://youtu.be/gqeKJNaNNdw
https://youtu.be/fU0Pg8tIEqg
https://infourok.ru/prezentaciya-na-temu-uksusnaya-kislota-4703820.html
https://infourok.ru/prezentaciya-na-temu-uksusnaya-kislota-4703820.html
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https://youtu.be/_iNsVX15haY
https://youtu.be/drWgJsvk-kc

BBICIINX KapOOHOBBIX
KHCJIOT, MX MOIOIIee
JIENCTBUE

(POII): https://resh.edu.ru/subject/lesson/5952/

Crnoxuble 3(upbI Kak
MIPOU3BOIHBIC

Buneoypok: https://youtu.be/drWagJsvk-kc Ypoxk

25 0 . .
KapOOHOBRIX KHEIOT (POII): https://resh.edu.ru/subject/lesson/5952/
[M'uponu3 cioxHbIX
a¢upoB
Bupneoypok: https://youtu.be/JUECFIOGRKo0
Kupsl: runponus,
https://youtu.be/orl9fv170dc Ypoxk (Lludpposas
MIPUMEHEHHE, i
26 oubnmoteka): https://app.onlineschool-1.ru/10-
Ouosoruueckas poib . ) ) )
IDOB klass/himiya/slozhnye-efiry-zhiryl/article Ypox (POL):
P https://resh.edu.ru/subject/lesson/5952/
VYTraeBojpl: cOCTasB,
KJaccuukanus. Bunenoypoxk: https://youtu.be/rMOUZV_SR7s Ypok
97 Baxueiinme (Llndposas 6udamoreka): https://app.onlineschool-
pEeICTaBUTEIIN: 1.ru/10-klass/himiya/uglevody/article
P
TIII0K03a, PPYKTO3a, VYpox(P3I):https://resh.edu.ru/subject/lesson/6150/
caxaposa
ITpesenranus (MHOOYPOK):
28 Kpaxman kak https://infourok.ru/prezentaciya-po-himii-na-temu-
IIPUPOJHBIH IOJIUMED krahmal-klass-2833296.html Ypox (POL):
https://resh.edu.ru/subject/lesson/5413/
29 Llennrono3a Kak
IIPUPOHBII MOIUMEP
Buneoypok : https://youtu.be/X4f1xE-PpgU
30 AMWHBI: METHJIAMHH U https://youtu.be/GM0O0rXCk3w Ypox (L{udposas

AHUJINH

o6ubmmoreka): https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article



https://resh.edu.ru/subject/lesson/5952/
https://youtu.be/drWgJsvk-kc
https://resh.edu.ru/subject/lesson/5952/
https://youtu.be/JuEcFl0GRKo
https://youtu.be/orl9fv170dc
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article
https://resh.edu.ru/subject/lesson/5952/
https://youtu.be/rM9UZV_SR7s
https://app.onlineschool-1.ru/10-klass/himiya/uglevody/article
https://app.onlineschool-1.ru/10-klass/himiya/uglevody/article
https://resh.edu.ru/subject/lesson/6150/
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://resh.edu.ru/subject/lesson/5413/
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https://youtu.be/GM0O0rXCk3w
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article

AMHHOKHCIIOTHI KaK Bugeoypoxk: https://youtu.be/YUlENGVOKx8
am(poTepHbIC https://youtu.be/XZ0AkDc6RKc
31 OpraHUYECKUE 1 https://youtu.be/A3PYuFZDDUE Ypoxk (Lludposas
COEIMHEHHS, UX oubnmoTeka): https://app.onlineschool-1.ru/10-
OMOJIOTHYECKOe klass/himiya/aminokisloty-belkil/article Ypox (POIII):
3HadeHue. [lenruasl https://resh.edu.ru/subject/lesson/4743/
Buneoypok: https://youtu.be/zcoUq7Ctat0 Ypok
benku kak npupoHbIe i
30 BEICOKOMOJIEKYIADHBIE 1 (Ludposas 61f16J_m0Te1_<a):https://app.f)nIlrleschool—
1.ru/10-klass/himiya/aminokisloty-belki/article
COCIMHEHIA Vpox(PAILI):https://resh.edu.ru/subject/lesson/4743/
OcHOBHbIE TIOHATHUS
XUMHUHN
BBICOKOMOJIEKYIISIPHBIX
COCIMHEHU. Buaeoypoxk: https://youtu.be/1tj84CWCZ1Q
33 OCHOBHBIE METOIBI 1 I[Ipesenranus (MHOOVYPOK):
CUHTE3a https://infourok.ru/prezentaciya-po-himii-na-temu-
BBICOKOMOJIEKYIAPHBIX visokomolekulyarnie-soedineniya-3194967.html
COCIMHEHHU.
IInactMaccsl,
Kay4yKH, BOJIOKHA
VYpox (Hugposas 6ubnmoreka):
34 HtoroBas KOHTPOJIbHAS 1 https://app.onlineschool-1.ru/10-
pabora. klass/himiya/sinteticheskie-polimery/article Ypok
(POII): https://resh.edu.ru/subject/lesson/6095/
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://app.onlineschool-1.ru/10-klass/himiya/sinteticheskie-polimery/article
https://app.onlineschool-1.ru/10-klass/himiya/sinteticheskie-polimery/article
https://resh.edu.ru/subject/lesson/6095/

11 KJIACC

KoanuecTBOo 4acoB

Ne ara
Kourpoas IIpakTtnue A
n/  Tema ypoka U3y4YeH  DJIeKTpOoHHbIe HM(pPoBbIe 00pa3oBaTe/bHbIE PecypChl
Bcero HbIE CKHe
n usi
padoThI padoThI
BoaHbrit . .
[Ipesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-
uHCTpyKTax 1o Th. - .
. po-himii-na-temu-stroenie-atoma-klass-1984616.html
XHUMUYECKUMN
STeMCHT. ATOM 1 Buneoypok:https://youtu.be/AAS2a9Jtoal Ypox
' ' (POIII):https://resh.edu.ru/subject/lesson/6479/ Y pok
DJIeKTpOHHAas .

o (ITudposas 6mbmoTeka):https://app.onlineschool-1.ru/11-
KOHQHUTYpatHi klass/himiya/osnovnye-svedeniya-o-stroenii-al/article
aTOMOB
Ilepuonnueckuii
3aKOH U
Ilepunonnueckas . .
cHCTeMa [Mpesenranuss(MHD®OYPOK):https://infourok.ru/prezentaciya-
T — po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-

spo-profil-5494709.html Ypok (Hudposas

anemenTos /I. W. 1 .
M oubnuoTeka):https://app.onlineschool-1.ru/11-

CHACTCCRA, HX klass/himiya/periodicheskaya-sistema-himichesk1/article
CBA3H € . Buneoypok: https://youtu.be/QXdbVsZIPLE
COBPEMEHHOM
TEOPUEN CTPOCHUSA
aTOMOB
3aKOHOMEPHOCTH [Ipezenranus UHOOYPOK):https://infourok.ru/prezentaciya-
VW3MEHEHUS CBOMCTB po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-
XUMHUYECKHUX 1 soedineniy-1400406.html Ypox (L{udposas

3JIEMEHTOB U UX
COE€IMHEHUN 1O

oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article



https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
https://youtu.be/AAS2a9JtoaI
https://resh.edu.ru/subject/lesson/6479/
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://youtu.be/QXdbVsZlPLE
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article

rpymmam u
MepHoIaM.
3HaueHHe
MePUOTUYECKOTO
3aKOHA U CUCTEMBI
XUMHUYCCKUX
anemenTtoB J[.U.
Menpaeneena B
pa3BUTHH HAyKU

Crpoenue
BEIIIECTBA.
XuMHUYecKasi CBSI3b,
€€ BU/IBI;
MEXaHU3MBbI
00pa3zoBaHMs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b

[IpezenTanus(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-
veschestva-klass-497723.html
Buneoypok:https://youtu.be/_aQRN5gLsIU Ypok
(POL):https://resh.edu.ru/subject/lesson/5911/

BanenTHOCTS.
DNEeKTPOOTpULIATEND
HOCTh. CTeIeHb
OKHUCJICHHS.
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

KonTponbHas
pabota Ne 1 mo teme:
«Ilepuognueckuit
3aKOH U

[pezenTanuss(MH®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html Buneoypok:
https://youtu.be/xYOWDIa65zE Ypok
(POL):https://resh.edu.ru/subject/lesson/6332/



https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://youtu.be/_aQRN5qLsIU
https://resh.edu.ru/subject/lesson/5911/
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://youtu.be/xY0WDIa65zE
https://resh.edu.ru/subject/lesson/6332/

NepuoaAnYecKas
cucrema /.M.
Menneneesa.»
(BxomHOIi KOHTPOJIB)

ITonsarue o
JIUCTIEPCHBIX
CHCTEMAX.
HctunHBIC 1
KOJIJIOUTHEIE
pPacTBOPHI.
MaccoBas nons
BCIIIECTBA B
pactBope

Knaccudukanms u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUH.
I'eneTnueckas cBsA3b
HEOPTraHUYECKHUX
BECIIIECTB,
Pa3IMYHBIX KJIACCOB

Buneoypok: https://youtu.be/gNttE_u8xaw Ypoxk (Lludpoas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypox
(POL):https://resh.edu.ru/subject/lesson/4939/

Buneoypok: https://youtu.be/BGtxUEIW2Y4
[pezenTanus(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894.html

Knaccudukarus
XUMHUYECKHUX
peakuuii B
HEOPraHUYECKOU 1
OPraHUYeCKOu
XUMHUU. 3aKOH
COXpaHEHHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U

[pezenTanus(MH®OYPOK):https://infourok.ru/prezentaciya-
11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypok:https://youtu.be/KayE72EE8ak Ypox (Lludposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/klassifikaciya-himicheskih-reakc5/article Ypok
(POL):https://resh.edu.ru/subject/lesson/4938/



https://youtu.be/qNttE_u8xaw
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://youtu.be/BGtxUElW2Y4
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://youtu.be/KayE72EE8ak
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/

IIPEBPALLCHUS
SHEPruu Npu
XUMHYECKHUX
peaxusax

CKOpOCTh peakiuu.

[IpezenTanusa(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-skorost-himicheskih-reakciy-klass-

O6parumble 1040626.html Buneoypoxk: https://youtu.be/WzMQECAp51w
10 PEaKIMH. VYpox (Lludposas 6udnnoreka):https://app.onlineschool-
XUMHUECKOe 1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
paBHOBECHE https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
Nuctpykrax no Th.
[IpakTuueckas
z;if;{}:z 3 [Ipesenranuss(MHD®OYPOK):https://infourok.ru/prezentaciya-
11 PABTHYHbIX uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-
reakciy-3516838.html Buneoypok:
(axTopos na https://youtu.be/Pny5QaAl11b4 https://youtu.be/VaQ40OVuZPJQ
CKOPOCTh
XUMHYECKOU
peakuum»
DIEeKTPOTUTHIECKAS
JUCCOLIMAIIHS.
Ilonsarue o
E?)EZS;TH;?&H) [Tpeserranuss(MHDOYPOK):https://infourok.ru/prezentaciya-
12 elektroliticheskaya-dissociaciya-klass-3049118.html Buaeoypoxk:

pactBopa. Peakiuu
HOHHOT'0 OOMEHa.
I'mpponus
OpPraHUYECKUX U
HeOpFaHI/I‘—IeCKI/IX

https://youtu.be/enJkEtsyebw



https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://youtu.be/WzMQEcAp51w
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://youtu.be/Pny5QaA11b4
https://youtu.be/VaQ4OVuZPJQ
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://youtu.be/enJkEtsyebw

BCIICCTB

13

OxucnauTenpHo-
BOCCTAaHOBUTEJIbHBIE
peakuuu. [lonstue
00 3JIeKTpoIIn3e
pacIuiaBoB 1
pacTBOpPOB cojiel

[Ipesenranuss(MHDOYPOK):https://infourok.ru/prezentaciya_o
Kislitelno-vosstanovitelnye reakcii_11 klass-481851.htm
Buneoypok: https://youtu.be/sm08C621t2k
https://youtu.be/PDntL NA3g3l Ypok (Lludpoas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-
i-rastvorl/article

14

15

Kontponbnas
pabora o pazzaeny
«Teopernyeckue
OCHOBBI XUMUU
(ITpomesxxyTOUHBIN
KOHTPOJIb)

Mertamisl, ux
MOJIOKEHUE B
Ilepuoanueckoit
cucremMe
XUMUYECKHX
anemenTtoB Jl. U.
MenpeneeBa u
0COOEHHOCTH
CTPOCHHUSI aTOMOB.
OO6mue puznueckue
CBOMCTBa METAJJIOB

[pezenTanuss(MHD®OYPOK):https://youtu.be/sL L30qu9gXc
Ypok (udposas 6ubnuoteka):https://app.onlineschool-
1.ru/11-klass/himiya/metally/article

16

IToBTOpHBIN
nHCTpyKTax 1o Th.
CrnnaBbl METAJIIOB.

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4961/
[pezenTanus (MHOOYPOK): https://infourok.ru/prezentaciya-
na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-



https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://youtu.be/sm08C621t2k
https://youtu.be/PDntLNA3q3I
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://youtu.be/sLL3Oqu9gXc
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html

DIIEKTPOXUMUYECKU
W psill HanpsHKEHU M
METaJIJIOB

4703809.html Buneoypok:https://youtu.be/nwJ-w_rKMZw
https://youtu.be/ZyNX0jGuJOo

XUMHYECKHUE
CBOMCTBA
BOKHEUIIINX

[IpezenTanusa(MH®OYPOK):https://infourok.ru/prezentaciya-

17 MeTaJuIoB (HaTpHH, po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-
KaJIMH, KaJIbIIHH, 1919665.html Buneoypok: https://youtu.be/sbYi2hMASH8
MarHui, aJJlOMUHUIN )
Y UX COCIUHEHUI
XuMHu4yecKre [Ipe3enTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
18 CBOICTBa Xpoma, mietally-pobochnykh-podgh.html
MeOU U UX Buneoypok:https://youtu.be/_z67BIp8FMo https://youtu.be/-
COCIMHEHUN NrulysMfAg
XUMHUYECKHE
19 CBOMCTBA LIMHKA, [IpezenTanuss(MH®OYPOK):https://infourok.ru/material.html?
JKene3a U ux mid=35890 Ypox (P3L):https://resh.edu.ru/subject/lesson/3534/
COEMHEHU I
Nucrpykrax no Th.
IIpakTrueckas
pabora Ne 2. VYpok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
20 "Pemienne ekspierimiental-nykh-zadach-po-tiemie-mietally
JKCIEPUMEHTAIIbHBI Buneoypok:https://youtu.be/ZEiVaFJcQUs
X 3a71a4 10 TeMe
«Metamibi»"
Hewmeramnsl, ux [pezenTanus(MH®OYPOK):https://infourok.ru/prezentaciya-
21 MIOJIOKEHUE B po-himii-nemetalli-klass-2669698.html
[Iepuonnueckoi Buneoypox:https://youtu.be/yWOK6EMDrgFY VYpox (Ludpposas
cucreme oubnmoTeka):https://app.onlineschool-1.ru/11-



https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://youtu.be/nwJ-w_rKMZw
https://youtu.be/ZyNX0jGuJ0o
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://youtu.be/sbYi2hMASH8
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://youtu.be/_z67BJp8FMo
https://youtu.be/-NrulysMfAg
https://youtu.be/-NrulysMfAg
https://infourok.ru/material.html?mid=35890
https://infourok.ru/material.html?mid=35890
https://resh.edu.ru/subject/lesson/3534/
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://youtu.be/ZEiVaFJcQUs
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://youtu.be/yWOK6MDrgFY
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article

XUMHUYECKHX
snemenToB 1. U.
Meupeneesa u
0COOEHHOCTH
CTPOCHHSI aTOMOB

klass/himiya/nemetally/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5939/

duznyeckue
RS Tpeserramus(MHOOYPOK): https://infourok.ru/prezentaciya-
po-himii-nemetalli-klass-2669698.html

AnroTponis Bueoypoxk:https:/youtu.be/F51IKzIMERS Vpox (Ludposas
22 HeMETaIIoB (Ha oubnuoTeka):https://app.onlineschool-1.ru/11-

fpuMepe klass/himiya/nemetally/article Ypok

KHCIOpOa, CephL, (POILI):https://resh.edu.ru/subject/lesson/5939/

docdopa u

yriepojia)

Zilzl\;:cd:z;me [IpezenTanus(MHD®OYPOK):https://infourok.ru/prezentaciya-
23 po-teme-galogeni-3923340.html

TAITOTCHOS, cepum 1 Buneoypok:https://youtu.be/9AOMCPsfoCE

UX COCIUHCHUN

ZZTZ::EZIZZM [IpezenTanuss(MH®OYPOK):https://infourok.ru/prezentaciya-
24 ’ po-himii-na-temu-azot-i-fosfor-6051540.html

$ocodpa HUHX Buneoypok:https://youtu.be/bn7ayy7R9lw

COCIIMHEHUU

[IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-
X MIYCCKIe k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
. Buneoypok:https://youtu.be/blugInzB1Xc

o5 CBOHMCTBaA yrijepoaa,

KPEMHUSA U UX
COEeIMHEHUI.

[Ipesentanus :https://myslide.ru/presentation/primenenie-
nemetallov Buneoypok:https://youtu.be/fgani669Mwo
https://youtu.be/pFNn3iZzj90



https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://youtu.be/F5IJKziMEh8
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://youtu.be/9AOmCPsfoCE
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://youtu.be/bn7ayy7R9lw
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://youtu.be/bIugJnzBIXc
https://myslide.ru/presentation/primenenie-nemetallov
https://myslide.ru/presentation/primenenie-nemetallov
https://youtu.be/fganI669Mwo
https://youtu.be/pFNn3iZzj9o
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O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
«HemeTamie».
Brraucnenus no
YpaBHEHUSAM
XUMHYECKHUX
peaKuuii u
TEPMOXHUMHUYECKHE
pac4€Thl

Buneoypok:https://youtu.be/yWOK6MDrgFY

27

HNucrpyxrax no Th.

IIpakTnueckas
pabota Ne 3.
«Pemrenne
AKCIEPUMEHTATbHBI
X 3ajJa4 I10 TEME
"Hemeramnsr"»

Vpok:https://multiurok.ru/files/reshenie-zadach-po-teme-metally-
nemetally-11-klass.html
Buneoypok:https://youtu.be/RhLQSIGG_is

28

Kontponbnas
pabota Ne3 mo
TeMaM «MeTaib»
u «Hemerannsn»
(Mrorossrii
KOHTPOJIb)

29

Heopranunueckue u
OpraHUYEeCKHe
KHCIIOTBI.
Heoprannueckue u
OpraHUYEeCKHe
OCHOBaHUS

Ypoxk (POIII):https://app.onlineschool-1.ru/11-
klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-
organicheskiel/article
Buneoypok:https://youtu.be/SOKnuTSzYiY



https://youtu.be/yWOK6MDrgFY
https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
https://youtu.be/RhLQSrGG_is
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
https://youtu.be/S9KnuTSzYiY

AmdorepHbie
HEOpraHU4ecKue u

OpraHuYeCcKHUe Buneoypok:https://youtu.be/- EQTpNTRs0

30 COC/TMHCHHUSI. Buneoypoxk(MHTYPKPOK):https://interneturok.ru/book/chemist
I'enernueckas cBsi3b ry/11-klass/himiya-11-klass-rudzitis-g-e# Ypok
HEOPTraHUYECKHUX U (POI10):https://resh.edu.ru/subject/lesson/4960/

OpPraHUYECKUX
BEIIICCTB
Ponb xumuu B
obecrieueHun
3KOJIOTHYCCKOM,
. Buneoypok:https://youtu.be/6_ysUDs21Y1
OHEPreTHYECKOMN U i .
31 - [IpezenTanus(MH®OYPOK):https://infourok.ru/prezentaciya-
po-teme-himiya-ekologiya-zdorove-3157847.html
0€30I1aCHOCTH,
pa3BUTUU
MEAUIIHBI
[IpencraBnenus o6
00X HAayYHBIX
MPUHIUIIAX Ypok (udposas oubnnotexa):https://app.onlineschool-

32 IIPOMBIIIJIEHHOTO 1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizvl/article
MOJTYYEeHUS VYpoxk (POIII):https://resh.edu.ru/subject/lesson/3514/
BaKHEUIITNX
BEIIIECTB
UYenosek B Mupe [pezenTanus(MHD®OYPOK):https://infourok.ru/prezentaciya-

33 BEILECTB U na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-
MaTepHUalIOB materialy-4711080.html
XUMHS 1 310pOBbe Hpe3eHTa_u1/T51(I/_IHCDOYPOK):https://infourok.ru/prezentaciva-

34 na-temu-himiya-i-zdorove-cheloveka-803499.html

YCJIOBCKaA

Buneoypok:https://youtu.be/OmVKkBOgMRSk



https://youtu.be/-_EQTpNTRs0
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
https://youtu.be/6_ysUDs2IYI
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://youtu.be/OmVkBOgMRSk

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34



YYEBHO-METOJUYECKOE OBECIIEYHEHHUE Ob
PA3OBATEJIBHOT'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Teperun B.U., JIpo3noB A.A., Jlynun
B.B.; nox penakuueii Jlynuna B.B., O0miecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; ox
penakiuei Jlynuna B.B., O0miecTBO ¢ orpaHHue€HHON OTBETCTBEHHOCTHIO «/I[PODA»;

Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenner»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1Meronuueckoe nocobue k yueonuky B. B. Epemuna,H. E. Ky3smenko, B. U. Tepenuna u
ap. «Xumus. bazoserit yposenb». 10 kinace / B. B. Epemun, B. Y. MaxonuHna, O. O.
Cumonosa, U. B. Epemuna, A. A. [Ipo3nos, 3. 10. Kepumos. — M. : lpoda, 2018. — 123,
[5] c.

2. Meronunyeckoe nocobue k yueonukam B. B. Epemuna, H. E. Ky3smenko, B. .
Tepenuna u np. «Xumust. ba3osslit ypoBens». 10—11 ki

3. Aunaxtruyeckuilt marepuan no xumuu 1uist 10-11 knaccos. Pageuxuii A.M., I'opuikoBa
B.JIL., Kpyraukosa JI.H. — 5-e u3zn. — M.: IIpocsemenune, 2002. — 46. Pageukuii A.M. 2-e
u3a.- M.

4. Opranuueckasi XUMHsI B TECTax, 3ajadax, ynpaxHenusx. 10 knacc. 'abpuensn O.C.,

OctpoymoB N.T"., Octpoymosa E.E. M.: JIpoda, 2003. - 400c.



MUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubnuoreka 1udposoro oopazosa-renbHOro kouTenrta https://urok.apkpro.ru/

2. Enunas xomtekius Ludposbix oOpasoBatenbHbix pecypcos http://school-
collection.edu.ru

3. POUI https://resh.edu.ru/

4. Hudposas 6udbnmmorexa Onnaiin-mkona Ne 1 | JluctaHimoHHas IKOJA ISl 1ETEH |
Oumnnaitn-ooyuenue Onlineschool-1

5. Uudoypok https://infourok.ru/biblioteka/himija/type-56



IlponymepoBano, npomuTo u
CkperuieHo nevareio MAOY «Jluueit Nol07x»
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