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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBannu B Poccutickoii deneparumy,
TpeOOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelrepanbHOl 00pa30BaTeIbHONM MPOTrPaMMBI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBaHusi yaeOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yromMx
OCHOBHBIC 00pa30BaTEIbHBIC IMPOrPAMMbl, H OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeru 0O0y4eHHs, BOCIUTAHUS U Pa3BUTHUS O0y4alOUIMXCA CPelICTBAMU y4eOHOro nmpeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHILIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IeNIeH, COJEp)KaHHs, pPE3yJIbTaTOB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[EHHOCTEH, MNPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHusA. OTH IICHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOMIEH KyIbTYpbI
YeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyYarOIIMXCS HA YPOBHE CPEIAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJACpPKaHUE U MOCTPOEHHUE
KOTOpPOTO OMNpENEIeHbl B MPOrpaMMe IO XHMHUU C Y4YE€TOM CHeHU(PUKA HAyKH XUMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEAHEro OOIIEeTro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro pojib B COBPEMEHHON
[UBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HayYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOBI U YeIOBEKa, KOTOpoe (HopMUPYETCs B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXy CTPOEHUEM BEUIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMHM, XHMHS cTajia
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IMoOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH W
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISIMM M MPHHLMIAMH CpeIHEro oOIiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIMMYIO UM JUIsS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
XuUMUA» 1 «OO011ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIeld XUMHH) M opraHudeckoi xumuu. opmMupoBaHue NTaHHOW CHCTEMbl 3HAHUUN
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHudeckas
XUMUSA» chopMHUpOBaHA B MpOTrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K U3yYCHHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUM CTPOEHHUS OPraHUYECKHUX COEIUHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U JIEKTPOHHBIX IPEICTABICHUM O CTPOCHUM BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaxX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XUMHM MOJTY4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUsl B INpeaAMeTe «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHUYecKass XUMHUsA» 00YyJaroIUMCs MPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUMX W METOJ0JIOTMYECKUX MO3ULIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00oOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Ennnas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJOTMYECKHI M MPHUKJIAAHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom coaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsik MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HMIeH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepHaJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
INPUHSTBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (OpMHUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX IEHCTBHM, MMEIOIUX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATENTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke npenojaBaHus XMMUU KaKk Ha ypPOBHE OCHOBHOT'O 00IIEero o0pa3oBaHusl, Tak U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaJUIMOHHO Tpu3HaéTcs (HOPMUPOBAHME OCHOB XHMHUYECKOH HayKH Kak o0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATENIbHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMU M3Y4YeHHUs MpeaMera «XuMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KJIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE SI3bIKa HAayKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, copepkarenbHas XapaKTepUCTUKA LI€Jel U 3a7ad U3y4EHHUs NpeAMETa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHcTeMe cpeaHero oobmiero ooOpazoBanus. CeroaHss B TpeNoJaBaHWKW XHWMHUU B OOJbIIEH
CTENEHM OTAAETCA NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOydyeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 He HA0OpOM 3HAaHWMU, a (HYHKIIMOHATHHOM TPaMOTHOCTBHIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

ajanTanus OOyYalIMXCS K  YCJIOBUSM JUHAMHYHO  DPa3BUBAIOLIETOCS  MHDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEICCTBAMH U WX PUMEHCHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHUs OIbITa
JeSTEIbBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHH, a TaKXkKe Ui OLIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUSI BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4aromuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHHU B



COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIn3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINYA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalomUXcs YyOSKIEHHOCTH B TYMaHHUCTHYECKON HANpPaBIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
PUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPAaHEHUsS MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K TMPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE€ MPUOOPETEHUSI OIBITA MUCIIOIH30BAHUS MOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B y4yeOHOM muane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «XuMmus» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTecTBeHHO-HAYyUHbIE TPEIMETHI».

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



COILEPKXAHUE OBYYEHUA
10 KJIACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC ToONIOKEeHUS. CTPyKTypHBIE (DOPMYJIBI OPTaHUYECKUX BEIIECTB. | omoiorus,
n30Mepus. XUMHUUYECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMKA  OPraHUYECKMX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpUBHAJIbHBIE HAa3BaHUS BaKHEHUIINX
MIPEACTABUTENEH KIAaCCOB OPIraHMYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl U3YUCHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILEeCTB, HAOMIOJCHHE U ONUCaHHE JEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeiiiue
MPEJICTABUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peaklUMHU 3aMelleHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, IOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMWICH — MPOCTEeHINe
MPEJICTABUTEIIA AJIKCHOB: (DM3MYECKHE W XUMHUYECKHE CBOMCTBA (PEaKIUH THUIPUPOBAHWS,
raJIOreHUPOBAHUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusaiun). [lonydenre CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUM psA. AUETUIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (Ppu3MUECKHE U XUMUUYECKHE CBOWMCTBA (peakiuu
TraJIOTEHUPOBAHUSI U HUTPOBAHMS), TIOJYUYCHHE W TPUMEHEHue. Tonyon: cocmas, cmpoemue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXAYy YIVIEBOJOPOJAMHU,
MIPUHAISKANTIMHA K Pa3IMYHBIM KJIaccaMm.

[IpupoaHbie UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HEPTSIHBIC Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH: TMEeperoHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTUYECKUi), muponu3s. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yToIh ¥ MPOIYKTHI €r0 epepaboTKH.

DKCIepUMEHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMIIEHUE C
oOpasiiaMu TiacTMacc, KaydykoB U pe3uHbl, Koutekiun «HedTe» u «Yromnb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJTYYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (pEakUUU C AKTUBHBIMU METaJNIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOUYHBIMUA METAJNIAMH, KaUECTBEHHAsl peakLns Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwl. DopManbaeruj, aueTAIbICTUI: CTpPOCHHE, (u3nueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHuEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3NYECKHE M XHUMHYECKHE
cBoiictBa (B3aumoneictBue ¢ ruapokcunom meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
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).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcnaom wmenu(ll), B3ammoneiicTBue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAaKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKcliepUMEHTalIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3yUYCHUs BEIIECTB M WX MPEBPAILCHHUI: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MesxnpeameTHble CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUsI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHS: MHUILEBBIE MPOAYKTHI, OCHOBBI PAIlHOHAIBHOTO MUTAHUS, MOIOIIHE CPEJCTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KVIACC
OBLIASA N HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTaH, s-, P-, 0- amemeHTh. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DneKTpOHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3pb NEPHOAUYECKOTO 3akoHa U Ilepmonnyeckoll CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3Hau€HUEe MEPUOINUECKOr0 3aKOHA B Pa3BUTHUHU HaYyKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEeMnoJIsipHasl W TOJSpHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHast cBs3b. BaneHTHOCTb.
DNEeKTPOOTpULIATENbHOCTh. CTeneHb OKuclieHus. IOHbI: KaTUOHBI U AaHUOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue 0 AucHEepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccugpukamuss Heopranumuecknx coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEILECTB. ['eHeTnuyeckas CBs3b HEOPraHWYECKUX BEILECTB, MNPHHAMICKAIMX K pPa3IudHbIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakuil B HEOPraHUYecKoW u
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3U4yHbIX (hakTopoB. OOpaTHUMbIE pEaKIIHH.
Xumnueckoe paBHoBecHe. (DaKTOpbI, BIUSIOIIAE HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPHUCTAJUIMYECKUX pPelETOK, HaOJII0ACHHEe U ONUCAaHUE JEMOHCTPAallMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalu3aTopa,
OIIPENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUN
MOHHOTO OOMEHA), MpOBEJIEHUE NPAKTHUUECKON paboThl «BiusHue pa3inyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIH.

PacuérHrble 3amaumn.

PacuéTpl o ypaBHEHUAM XUMUUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas I0JISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. llonoxxkenne HemeramnoB B llepuogmyeckoil cuCTEME XMUMHUYECKUX
anemenToB J[. W. MenneneeBa M OCOOEHHOCTH CTpOoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETANIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriepoaa).

XVMHYECKHE CBOMCTBA BAXKHEHIINX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHHUN (OKCUI0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxenune metamios B [lepuoanueckon cucreme XMMAYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS BJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUUYECKUN PSA HaNpsKEHHM
METaJIOB.

XVMUYECKUE CBOMCTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaluii, KaiblHWid, MarHui,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHs BEUIECTB M HMX NPEBPAILCHHUI: HW3y4EHHUE
KOJUIeKIIMA «MeTalulbl U CIUIaBbl», OOpa3IOB HEMETAUIOB, DPEIICHUE HKCIEPUMEHTATBHBIX
3a/a4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX  OIBITOB



(B3aMMOJENCTBUE THIPOKCUAA AIOMUHMS C PACTBOpPAMHU KHCJIOT M ILEJNOYel, KadyeCTBEHHbIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00bEMY OJHOIO M3 y4acTBYIOUIMX B pEaKLMM BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMus H )KU3Hb

Ponp xuMun B 00GecriedeHnn SKOJIOTMUECKOM, SHEPreTHYeCKOr U NMUIIEBON Oe30M1acHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX IIO3HAHUSA BEILECTB M XUMHYECKHX
peaKkuuu.

[lpencraBiaenus 00 OOmMX HAayyHBIX MNPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB UM MaTCPUAIOB: BAKHEHIIME CTPOUTEIIBHBIE MAaTepHallbl,
KOHCTPYKLIMOHHBIE MAaTEepUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl I D3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUS.

XUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
paBuiia 6€30MacHOr0 UCII0JIb30BaHMsI ITPENapaToB ObITOBONM XMMUU B TOBCETHEBHOMN JKHU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIIEel M HEOPraHUYECKONH XMMHUHU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATH,
TaK U NOHSATHUH, ABJISAIOUIMXCA CUCTEMHBIMU JJIS OTHEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHS: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHHUE.

®usuka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMUMHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

Texnouorus: XUMUYECKas IIPOMBILIICHHOCTb, MeTaJuLyprus, IIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuasos, CENIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MULIEBas
IIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MAaTEPUAIOB, AJIEKTPOHHAsS IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJIHET'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
poTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN OAXO/.

B cooTBeTcTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA MpeaMeTa «XUMHs» Ha YpPOBHE cpenHero ooOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHME O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
yuyeOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBMM € T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OBITa TIO3HABATENBHONM M TPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YYAIOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBIMIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTYMEHTBI IPYTHUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTENbHBIX HAOIOJACHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHHU U TOCIEAYIOIIEM aHAIIN3E
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, ITUUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHusl mpaBuil 0€30MacHOr0 OOpallleHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYAOBOW N€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TOCIEJCTBUII M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIILCKOW JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3yJibTataM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIIOIB30BaHUS TOCTHKCHUN XUMUU JJISI PEIICHHS BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIIed MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpUSTHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHUMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO Mpe/ICTaBlIeHHsI 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpoOIeM COXPaHEHUsSI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIi COBPEMEHHON LMBHIM3ALMU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOM(GOPTHOM KU3HU Ka)K0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJIYyYaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOIB30BaTh XUMHUECKUE 3HAHUS JUIsl PEIICHUs TpobieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON A TETbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nIuuyHbix cdepax mnpodeccHoHanbHOU
JIeSATETLHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OO0YYArOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, Hay4YHbI (aKT, NPHUHIIMII, TMIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEUCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeamMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCATbHBIMU Y4EOHBIMHU
II03HAaBaTCJIIbHBIMHU, KOMMYHI/IKaTI/IBHI)IMI/I 158 perHHTI/IBHBIMI/I I[eﬁCTBHHMH.

OB.Ha)]e}me yHnBepcaanMMn y‘leﬁHl)IMl/l NMOo3HaABaTCJIbHbBIMU HEﬁCTBHﬂMH:



1) 6a30Bble JJOrMYecKue AeCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIIM3HpPOBATh MpOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNATh LeJNU JAEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIHOCTHU C TOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble NPU3HAKK TMOHATHMM W YCTaHABJIMBATh MX B3aUMOCBSI3b, MHCIIOJIB30BAThH
COOTBETCTBYIOLLUE MTOHATUSA AJI OObSICHEHMsI OT/ICJIbHBIX (PAKTOB U SIBJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMHU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, JEIYKTUBHBIE, I10 AaHAJOTHUH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHUE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, NPUMEHSATh HA3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M TPOBEJEHHUS] YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 32 XOJOM IpOLecca, CaMOCTOSATEIBHO
POTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBATENbCKOM M TMPOEKTHOM JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PpELICHUS
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3INYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOuHble TmocoOus, pecypcel HHTepHeta),
AHAIN3UPOBATh HH(GOPMALIMIO Ppa3JIMYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUNBOCTE;

(dopMynHpoBaTh 3ampOChl M MPUMEHATh Pa3IMYHbIE METOJAbI NPH IOHMCKE U O0TOOpe
uH(popMalii, HEOOXOAUMOI /1711 BBITIOJIHEHUS YUe€OHBIX 33/1a4 ONpeIeEHHOrO TUIIA;

pUOOpeTaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANbHYIO (OpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uHpopMaLeil: MPUMEHSATh MEXIpeIMEeTHble ((QHU3MUecCKue W MaTreMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.



OBjajieHNe YHHBePCAIBHBIMH KOMMYHHMKATHBHBIMH JAeiiCTBUSIMH:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOi TEMBbI B XOJI€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO  BBITIOJHEHUS
HpeAIoKEeHHOH 3a/1auu;

BBICTYIIATh C MpPE3CHTAIell pe3yJbTaTOB IO3HABATEIBHOIN JAEATEIBHOCTH, IOJIyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBINOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKkTa W (OPMYIUPOBATH BBIBOJBI IO pE3yIbTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKICHHUS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO MO3HABATEIBHYIO IEATEIbHOCTD,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JCHCTBUH IPHU BBINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(P(PEKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOJy4eHHs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYLIECTBIISAITh CAaMOKOHTpPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a W
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPAXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBILUICHUST W KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHUYECKUX 3adad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATraroIIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIM  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNNa, paguKail, H30MEpHus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKAllNe COEAMHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBICHUN, (PAKTONOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/II)’I BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
HX B3aMMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUHN COCTaBa, CTPOCHUA U
MpEBpAICHUI OPraHN4YEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (HOpMyJl OpraHMYEeCKHX BEIIECTB



U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJI OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAIJICKHOCTh H3yUYEHHBIX OPTaHUYECKIX
BEUIECTB MO0 HX COCTaBy U CTPOCHHUIO K ONpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN
(YrmeBomopobl, KHCIOPOA U a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPTraHUYECKHX BEIIECTB (ITUJICH, MPOIWICH,
alleTUIICH, STWICHIJIUKOJb, TIUUEpUH, (PeHod, ¢GopManbAeruj, aleTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
KpaxmaJ, leJUTI0103a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHSI OMPEACISATh BHJbI XHUMHUYECKOH CBS3M B OPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. byriepoBa mist 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTalIbJeTUl, MypaBbHHAS U YKCYCHAs
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEakUud C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUUYECKOe MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMHUPOBAHHOCTh yMEHHW IPOBOJUTH BBIUYUCICHUS I10 XHMHYECKAM YypaBHECHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CHCTEMOI 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUM BEIIECTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpPEeHHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYaIIUAX, CBS3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHuss OPraHuIeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYeHUE ITHIICHA U M3YYCHHE €To
CBOWMCTB, KaueCTBCHHBIC pEAKIIMM OpPTraHWYCCKHX BEIIECTB, JICHATyparus OeJIKOB IpHU
HArpeBaHUU, I[BETHBIC PEAKI[MU OENKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHUHu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHWU COOTBETCTBYIONIUX PEAKIUH W
(opMyITUPOBATh BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(GOpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, THTEpHET U IpYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATENPHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbI U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIECTB, MoHMMAas cMbicn mnokaszarens [1JIK, mosicHsaTs Ha
npuMepax crnocoObl YMEHBUICHHS M MPEJOTBPAIICHUs] UX BPEIHOrO BO3JICHCTBUS HA OpraHU3M
4eJI0BEKa;

JUlsl 0Oy4arolMXCsl ¢ OIrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0POBbs: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL  CIIETIBIX M CJa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh pesibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUNA NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJArarolIue
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOB&JIECHTHAas, WOHHAs, METa/NIMYecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  peakUuid, pacTBOp,  IJIEKTPOIUTHL,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCIINTENb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JuccolManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHMS DHEPTUU NP XUMHYECKHUX
pEaKIMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAaHMUS NPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU MMOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU ONHUCAHUM HEOPraHMYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XWMHUYECKHUX PEAKIMH, CHUCTEeMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TtpuBHajbHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEAeATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUX PA3IM4YHOIO COCTaBa, BUJ XMUMUYECKOW CBS3U (KOBaJIeHTHAas!, HIOHHA,
MeTaJlJI4ecKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, HOHHAas, METalJIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOopax HEOPraHMYECKUX COECIUHEHM;



c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
M0 WX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonuyeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO ()YHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh JJICKTPOHHOE CTPOSHHE aTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX di1eMeHToB /1. U.
MeneneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO IepuojaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AieMeHToB []. U.
MeHneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKHE
CBOMCTBa HEOPraHMYECKHUX BEIIECTB pPa3IUYHBIX KIJIACCOB, MOJTBEPXKAATh CYIIECTBOBaAaHUE
TEHETUYECKON CBSI3M MEXKIYy HEOPraHWYeCKHMMH BEIIeCTBAMH C TIOMOINBIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMYy 3(hdeKTy peakiuw,
W3MEHCHUIO CTETICHEH OKHUCIICHHS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, TOJIHBIC
U COKpallEHHbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHAa, YUMTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMI TMPOBOJIUTH PEAKIUU, IMOATBEPXKIAIOIINE KAYECTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMUYECKUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3aNuYHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOILIECCHI, JIeKAIIHE B
OCHOBE MPOMBIIIJICHHOTO MOJY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
Mpe/CTaBlIeHUd 00 OOIMX HAy4YHBIX MPUHIHUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJIUTH BBIYUCICHHUS C WCIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIONs BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKIusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MAaCcChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MPaBHJIA MOJIb30BAHUS XUMHUUYECKOW MOCYA0N U
1abopaToOpHBIM 000pYIOBAaHUEM, a TAKXKE TMpaBUia OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCTIIEPUMEHT
(paznmokeHue TEpOKCHIA BOJOPOAA B TNPUCYTCTBHHM KaTallM3aTopa, OMpEIeNieHUE CpPEeJb
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEeaKIMd HMOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha



cynbdart-, kKapOOHAT- U XJIOPHA-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEePUMEHTATBHBIX
3agady I10 TeMaM <<MeTaHJII>I>> nu «HeMeTaHHH») B COOTBCTCTBUU C HpaBI/IHaMI/I TCXHUKHN
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATh
pPE3yiabTaTbl XUMHYECKOI'O OJSKCIICpHMMCHTa B (bopMe 3alIucu ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX
peakuii 1 GopMyIMpPOBATH BHIBOBI HA OCHOBE THX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, MHTepHEeT u
ApYTHUX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecOo00pa3HOro
IIOBCACHHUA B 6BITy 158 TPYI[OBOﬁ NCATCIIBHOCTU B LCIIAX COXpaHeHI/ISI CBOECTO BHOpOBBH "
OKpYKarollel NPUPOJHOM CpPEeIbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
Ol'Ipe,I[eJ'IéHHBIX B€IICCTB, ITIOHMUMAass CMBICII ITOKa3aTClIsd HI[K, IOsAACHATL Ha IIpUMEpax CIIOCOOBI
YMCHBIICHUS U ITPEAOTBpALICHUS UX BPEAHOT'O BOSI[Cf/iCTBPIH Ha OpraHu3M 4YC€JIOBCKaA,

JUUIA 06yqafonmx051 C OFpaHquHHBIMH BO3MOXHOCTSIMHA 3I[OpOBB$II YMCHI/IG HpI/IMeHSITB
3HAHUSA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX IMO3HAHUA BCIICCTB U XUMHUUYCCKHUX HBHGHHﬁ;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laI-OHH/IXC}IZ YMCHHE HCIIOJIB30BATh peJ’Ibe(bHO-
TOYEYHYIO cucteMy obo3Hauenwuii JI. bpaiins nns 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmyecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H TeM Kourpoasmse  Tpaxrieckue DJieKTpoHHbIE (IU(pPOBHIE)
o/ TPOTPaMMBI Bcero paGoTEI paBOTI o0pa3oBaTebHbIE PeCypChl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKO XUMHUH
HpeaMeT OpranuiecKOi XuMHH, bubnunoreka LIOK https://myschool.edu.ru/
1.1 Teopus cTpoeHHS OPraHUIECKUX 3 -
N bubmuorexa POIII https://resh.edu.ru
coenquHenuii A. M. byrneposa
Hroro o pasneny 3
Pa3znea 2. YriieBoaopoabl
21 e 2eMLHLLE VITEBONODOLL — ATKAHLL 9 bub6muoreka IIOK https://myschool.edu.ru/
' beA YITIEROAOPOA bubmmorexa POIII https://resh.edu.ru
99 HenpenenbHbie yriieBOJOPO/IbI: 5 1 bubnunorexa [IOK https://myschool.edu.ru/
' aJIKEHBI, aJIKaJIHEHBI, aIKUHBI bubmmorexa POIII https://resh.edu.ru
23 ADOMATHICCKHE VIICBOLODOLLL 5 bu6muoreka IIOK https://myschool.edu.ru/
' p YIIEBOAOPOL bubmmorexa POIII https://resh.edu.ru
24 [TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB 3 1 bubmuorexa LIOK https://myschool.edu.ru/
' U UX IepepadboTKa bubnurorexa POIII https://resh.edu.ru
Hroro 1o pasneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bub6muoreka [IOK https://myschool.edu.ru/
3.1 Crprer. deron 3 bubnurorexa PO https://resh.edu.ru
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubmuoreka I{OK https://myschool.edu.ru/
' CroxHbIe 3(DUpPbI bu6mmorexa POIII https://resh.edu.ru
bubmuoreka [IOK https://myschool.edu.ru/
3.3 YTIeBOzI 3 . bubnunorexa PO https://resh.edu.ru



https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/

Uroro no pazgeny

13

Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

bubmmorexka I{OK https://myschool.edu.ru/

41 AMUHBL. AMMHOKUCIIOTHI. bericH 3 bubmuorexa POIII https://resh.edu.ru
Hroro mo pazueny 3
Pa3zaeua S. BeicokOMOJIeKYIsIDHBIE COeIMHEHUS

51 Mcncon Koy Borowa 2 B ool s
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (UU(pOBbHIE)

1'3?1 NpOrpamMmbl Bcero KO';T;;::;:"’W Hpa:aT ;)ifKHe o0pa3oBaTe/bHbIE PECYpPChI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoerue aromos. [lepuoauecKuii 3akon bub6muoreka LIOK https://myschool.edu.ru/
1.1 u [lepnoanueckas cucTeMa XUMUYSCKUX 3 -
bubnuorexa PO https://resh.edu.ru
anemenToB JI. 1. Menaeneena
19 Crpoenue BeriecTBa. MHOrooOpasue 4 bubmuoreka [IOK https://myschool.edu.ru/
' BEIIECTB ButGnmorexka PDOIII https://resh.edu.ru
bubmuoreka [IOK https://myschool.edu.ru/
13 XHUMHHCCKHE PeaKiiiH 6 1 . bubarorexa POIII https://resh.edu.ru
Htoro no paznemny 13
Pa3nen 2. Heoprannyeckasi XuMust
bub6nuoreka IIOK https://myschool.edu.ru/
2.1 Merasbr 6 1 bubnurorexa POIII https://resh.edu.ru
bubmmoreka [{OK https://myschool.edu.ru/
2.2 Hewmeranmer ; 1 1 bubaunorexa POIII https://resh.edu.ru
23 CBs13b HEOPTaHNYECKUX M OPTaHHMYECKUX 5 bubmuorexa LIOK https://myschool.edu.ru/
' BEILIECTB Butmmorexa POIII https://resh.edu.ru
TToro o pasies 17 bubmmorexa IIOK https://myschool.edu.ru/
pasaery bubnuorexa POIII https://resh.edu.ru
Pa3znen 3. XumMusi v :Ku3Hb
31 T 4 bubmmorexa I{OK https://myschool.edu.ru/
' bubnuorexa POIII https://resh.edu.ru
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuectBO

qyacoB

JlaTa

NpOBeAeHUS

(miaH)

KoppexkTn-

poBKa

DJIeKTpOHHbIe U (pPoBbIe 00pa3oBaTeIbHbIE PeCypChl

[IpenmMet opranuyeckoi
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYEHUE

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUHN
A. M. bytnieposa, e€
OCHOBHBIE MTOJIOXKEHHUS

Ipesenrarums https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-
klass-4554865.html

VYpok (Lupposas 6udbnroreka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article

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

VYpok (SIKnacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches _-6447217

Buneoypoxk: https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-
zhizni-cheloveka

VYpok (POHI): https://resh.edu.ru/subject/lesson/6149/

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

Bumeoypok https://interneturok.ru/book/chemistry/10-klass/organicheskaya-
himiya-10-klass-rudzitis-g-e#

VYpoxk (Skracc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches_-6447217

VYpoxk (Ludposas oubnuorexa) https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article

Ipesenrarms: https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-
umk-rudzitis-1651623.html

[IpencraBnenue o
KJIacCU(PUKAIIH
OpraHNYECKUX BEIIECTB.

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

Bumeoypok https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy

Vpok (SIKmace) https://www.yaklass.ru/p/himija/10-klass/osnovy-
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Howmenxknarypa
(cucremaTuveckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPTraHUYECKUX BEIICCTB

organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-
6447504

Ipesentarms https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-
organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-
5322147 .html

AnKaHBI: cOCTaB U CTPOCHHUC,
TOMOJIOTHYECKUIH paa

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

VYpoxk (Skmacc): https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-
6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
metan-i-ego-gomologi-6579437

Buneoypox https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
[pesentarms: https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-
1043265.html

VYpok (Lupposas 6udaroreka): https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alkal/article

VYpok (POI): https://resh.edu.ru/subject/lesson/6151/

Meran u 3Tad —
MPOCTEUIIINE MPEICTABUTEIN
aJIKaHOB

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

Ipesenraus (MHP®OYPOK): https://infourok.ru/prezentaciya-po-himii-
predelnie-uglevodorodi-alkani-klass-3137148.html

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

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

VYpok (SIKJTACC) https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-etilen-i-ego-gomologi-6898889

Buneoypok https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
Ipesentams https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-
5028230.html

DOTUJIEH U TPOTIUIIEH —
MPOCTEUIIINE MPEICTABUTETN
AJIKEHOB

Ypok (Lupposas 6ubnroreka) https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article
VYpok (PBOII) https://resh.edu.ru/subject/lesson/5412/

https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
khimicheskogo6874541
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Mpesentarmus  https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-
zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html

[TpakTuyeckas padora Ne 1.

Ipesenrarus : https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-

8 «lTomyuyenue 3TrEHA U opiti-s-nim-klass-257772.html
M3yYCHHE IO CBOHCTB Buneoypox: http://school-collection.edu.ru/
Buneoypok: http://school-collection.edu.ru/
VYpok (SIKunacce): https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278
Ankanuensl. byraguen-1,3 u Buzeoypox  https:/interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
9 MeTwioyraaueH-1,3. uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-
[Tony4yeHne CHHTETHYECKOTO alkadienov
KaydyKa H Pe3HHb IMpesenranus https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-
10-klass-4636620.html
VYpok (Lupposas 6ubaroreka) https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article
Buneoypox: http://school-collection.edu.ru/
) VYpok (SIKmacc) https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
AJIKMHBI: COCTaB U 6579439/alkiny-atcetilen-i-ego-gomologi-6892969
0COOEHHOCTH CTPOCHHUS, Buneoypok https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
10 TOMOTOTHYECKHi PSI. uqlevodo_rodv/alk|nv-stroen|e—nomenkIatura-|zomerlva—f|2|chesk|e-svovstva—
C poluchenie
AneTniieH — npocTenmmii Ipesenrarus https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-
IPENCTABUTEND ATKMHOB 1243319 .html _
VYpoxk (Ludposas 6udnuorexa) https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
11 Brrunciienus 1o ypaBHEHHIO Buneoypox https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
XUMHYECKON peaKIiu uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
Buneoypok http://school-collection.edu.ru/
VYpok (SIKmacc) https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879
12 ApeHbl: 6EH30J1 U TOTYOII. Buzneoypox https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-

ToxkcH4HOCTH ApCHOB

uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-
svoystva

VYpoxk (Hudposas 6ubauorexa) https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1/article
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Vpoxk (PBHI): https://resh.edu.ru/subject/lesson/4775/

13

14

15

16

17

18

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHALICKAIINX K
pa3IMYHBIM KJlaccam

[IpupoiHbIE UICTOYHUKHT
YII€BOJOPOAOB: MPUPOJAHBIN
ra3 v MonyTHbIe He(TSHbIC
rasbl, KAIMCHHBIN YTrOJIb

HedTp 1 mpoaykThI €€

nepepadoTku. [Ipumenenue

IPOJIYKTOB NepepaboTKu
HeTH.

KonTponbHas pabota mo
pazzeny «YTIIeBOJOPOAbD

[IpenenbHble OAHOATOMHBIE
CHOUPTBL: METAHOJI U 3TAHOJL.
Bonopoanas cBsizb

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

[pesentarms: https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-
klassami-organicheskih-veschestv-1540148.html

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

Vpoxk (Lludposas 6ubamoreka): https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klassé/article

[pesenTarms: https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-
istochniki-uglevodorodov-klass-2294230.html

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

VYpok (POUI): https://resh.edu.ru/subject/lesson/6148/

VYpok (SIKnacce): https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731

VYpok (Lupposas 6udaroreka): https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-pererabotkil/article

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

Ipesenranus: https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-
po-teme-uglevodorodi-447951.html

Ipesenrarus: https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-
298155.html

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

VYpok (SIKnace): https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
VYpok (SIKnacc): https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-
spirtov-6579666

Buneoypok https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-
klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
VYpoxk (Ludpposas oudbnuoreka): https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article

VYpok (POII): https://resh.edu.ru/subject/lesson/4769/

IpesenTarums https://infourok.ru/prezentaciya-po-himii-klass-po-teme-
mnogoatomnie-spirti-3539968.html
Buneoypok: http://school-collection.edu.ru/
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@DeHOoI: CTPOCHUE MOJICKYJIBI,

Buneoypox : https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
VYpok (Lupposas 6udauoreka): https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article

Mpesentarms: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-
1535601.html

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

19 (bmfmecm/le 1 XHMIHCCKHC VYpok (Lupposas 6udauoreka): https://app.onlineschool-1.ru/10-
CBOUCTEA, IIPUMCHCHHE klass/himiya/fenol/article
VYpok (POUI): https://resh.edu.ru/subject/lesson/5727/
IMpesenranus https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
klass-1535664.html
Buneoypox: http://school-collection.edu.ru/
VYpoxk (SIKnace): https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
. karbonovye-Kisloty-6780279/aldegidy-i-ketony-6777547
20 AJbICTHAEL GOpMATHICTHA Buneoypo: https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
1 aueTabIeru. ALCTOH soedineniya-karbonovye-Kkisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura
VYpox (Ludposas 6ubnroreka): https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketonyl/article
VYpox (POUI): https://resh.edu.ru/subject/lesson/4776/
IMpesenrarms https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-
Kisloti-klass-2203040.html
Buneoypox: http://school-collection.edu.ru/
VYpok (SIKnacc): https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
karbonovye-Kkisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-
6795067
OIHOOCHOBHEBIE TIPEIETHHBIE Buneoypox: https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
21 KAPOOHOBBIE KHCIOTHI: soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-

MYypaBbUHAs U YKCYCHas

nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura

VYpoxk (Ludpposas oudbauoreka): https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-Kkisloty/article

VYpok (SKnacce): https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-
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https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549

[TpakTrueckas padota Ne 2.

nasyshchennykh-odnoosnovnykh-karbonovy -6777549

Buneoypok https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-

22 «CBolicTBa pacTBOpa 1 soedineniya-karbonovye-Kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-
YKCYCHOM KMCIIOTBI» karbonovyh-kislot
CreapuHoBas 1 0JenHOBas Ipesenranus: https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-
23 KHUCJIOTBI, KaK ITPEACTABUTENN 1 klass-5542540.html
BBICIIMX KaPOOHOBBIX KHCIIOT Buneoypoxk: http://school-collection.edu.ru
[pesenTtarus https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-
Mpb1a kak cOJIM BBICHIUX 841231.html4
Buneoypox: https://youtu.be/2gggOIQf5wc
24 KaPGOHOBH)i KHCJIOT, HX 1 VYpok (POUI): https://resh.edu.ru/subject/lesson/5952/
MOIOIICC NCUCTBUC VYpok (SIKJTACC): https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/myla-sms-6876211
CrnoxHbie 3(UpBI KaKk Bupeoypox: http://school-collection.edu.ru/
IPOM3BOJIHEIE KAPOOHOBBIX IpesenTamus: https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-
25 1 efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
KUCIIOT. ['M/IPONA3 CIIOKHBIX Ypoxk (SIKnacc): https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
3¢upoB zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
Buneoypox: http://school-collection.edu.ru/
Ipesenranms: https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
VYpok (SIKunacce): https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/zhiry-6849681
Kupsl: runponus, Buzeoypox: https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/zhiry
26 npuMeHERHe, GHonormeckas 1 VYpok (POUI): https://resh.edu.ru/subject/lesson/5952/
pOJb )XKHUPOB Ipesentarms https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-
3122367.html
Buneoypoxk: https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-
v-organizme
VTIIeBOBI; COCTaB, IMpesenrarmst: https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-
klass-1962863.html
KIIaccHUKaIs. Buneypox: http://school-collection.edu.ru/
27 Baxneriuve npencTaBuTenu: 1 VYpoxk (SKmacc): https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-

TII0K032a, PpyKTO3a,
caxaposa

soedineniia-6835083/klassifikatciia-uglevodov-6828518
Bumeoypok https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
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VYpok (PBHI): https://resh.edu.ru/subject/lesson/6150/
Bumeoypok https://interneturok.ru/lesson/chemistry/10-

klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
VYpok (SIKnacce): https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-
soedineniia-6835083/sakharoza-6841114

Kpaxman u nemnronosa kak

Vpoxk (POHI): https://resh.edu.ru/subject/lesson/5413/start/150714/
IpesenTarms https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-
908646.html

Ypok (SIKJTACC): https://www.yaklass.ru/p/himija/10-klass/uglevody-

2 . T .
8 [PUPOIHBIE TOJTUMEPHI prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
Buneoypok https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-
polisaharidy-saharoza-gidroliz-saharozy-krahmal
Buneoypoxk: http://school-collection.edu.ru/
KonTponbhas padota no
29 paszneiy
«Kucnopoaconepxaine
OpraHu4YecKue COCAUHEHUS»
Buneoypoxk: http://school-collection.edu.ru/
Ipesentarms https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-
klass-4410983.html
VYpok (SIKuacce): https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-
30 AMUHBI: METWJIAMHUH U 6585751
AHWINH VYpok (Lupposas 6udbnuoreka): https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article
Buneoypoxk: https://interneturok.ru/lesson/chemistry/10-
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva
Ipesenranms: https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
AMHUHOKHCIIOTHI KaK Buneoypoxk: http://school-collection.edu.ru/
[pesenTarms: https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-
am¢oTepHbIe OpraHNYECcKre 815105.html
31 COCJIMHEHUS, UX VYpoxk (SKmacc): https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-

OMOJIOrnYecKoe 3HAUCHUE.
IlenTnanl

soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
Buneoypox : https://interneturok.ru/lesson/chemistry/10-klass/belki-i-
nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot



https://resh.edu.ru/subject/lesson/6150/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
http://school-collection.edu.ru/
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot

VYpok (Lupposas 6udauoreka): https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article

VYpok (POII): https://resh.edu.ru/subject/lesson/4743/

Buneoypoxk: http://school-collection.edu.ru
[pesenTarmshttps://infourok.ru/prezentaciya_po_himii_na temu_belki_10 kla
$5-557089.html

VYpoxk (SIKnacce): https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
Buneoypok: https://interneturok.ru/lesson/chemistry/10-klass/belki-i-
COCANHCHMS nukleinovye-kisloty/belKi

VYpok (Lupposa 6ubmuoreka): https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article

VYpox (POUI): https://resh.edu.ru/subject/lesson/4743/

benku kak npupoHbIe

32 BBICOKOMOJICKYIISIPHBIE 1

OcHOBHbIE NOHATHS XUMHH Ipesenrarms: https://infourok.ru/prezentaciya-po-himii-na-temu-

33 BBICOKOMOJICKYIISIPHBIX 1 visokomolekulyarnie-soedineniya-3194967.html
Buneoypok: http://school-collection.edu.ru/

COCIMHCHUI
VYpok (SIKnace): https://www.yaklass.ru/p/himija/10-

OcCHOBHBIE METO/IBI CHHTE3a klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-

34 BBEICOKOMOJIEKYIIIPHBIX 1 prakticheskoe-ispolzovanie-polimerov-6874539

coennuenni. ITnacTMmaccsl, Ipesenrarus https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-

Kay4yKH, BOJIOKHA praktlcheskava—rabota—raspoznavan|e—plastmass-_|-volokon—
3014053.html Buneoypok: http://school-collection.edu.ru/4

Peseps 1

OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOI'PAMME



https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.html
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
http://school-collection.edu.ru/4
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Ipesenranms: https://infourok.ru/prezentaciya-po-himii-na-temu-
sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-
587955.html
Buneoypok: http://school-collection.edu.ru/
XUMHUECKH SJIeMEHT. ATOM. Ypox (POIII): https://resh.edu.ru/subject/lesson/6479/
1 5 1 VYpoxk (SKmacc): https://www.yaklass.ru/p/himija/11-klass/osnovnye-
JICKTPOHHAs KOH(HIypaIHs aTOMOB poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-
elektronov-v-atome-d-orbitali-6931775
VYpoxk (SIKnacc): https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-
atoma-6936621
. VYpoxk (Ludposas 6udaroreka): https://app.onlineschool-1.ru/11
Ileproanyeckuii 3aK0H U klass/himiya/periodicheskaya-sistema himichesk1/article
[Iepuoanueckas cucrema XUMHYECKUX IMpesenrarums https://infourok.ru/prezentaciya-periodicheskiy-zakon-
klass-2508756.html
2 dmementos J1. M. Mesz[eJIeeBai, ux 1 Buneoypox: http://school-collection.edu.ru/
CBS3b C COBDEMEHHOU TEOPUEH Ypoxk(SKiacc): https://www.yaklass.ru/p/himija/11-klass/osnovnye-
CTPOEHHUS ATOMOB poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-
periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
[pesenTarms https://infourok.ru/prezentaciya-po-teme-pshe-d-
XUMHUYECKHUX 3JIEMEHTOB U X .
. imendeleeva-klass-3247664.html
3 COCIMHCHNH 10 TPYIIIaM U TIEPUOJAM. 1 Buneoypoxk: http://school-collection.edu.ru/
3HavYeHHE MEPUOIUICCKOTO 3aKOHA U VYpoxk (SIKmacc): https://www.yaklass.ru/p/himija/11-klass/osnovnye-
CHCTEMBI XHMHUECKHX 351eMeHToB JILU poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-
o svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
MenpeneeBa B pa3BUTHU HAYKU
Crpoenue BemecTBa. XUMHYECKast Hpes_eH_Taum https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-
4 CBSI3b, €€ BUbI, MEXaHU3MBI 1 eyo-tipi-klass-3049138.htm|

00pa3oBaHMs KOBAJCHTHOM CBSI3H.

Buneoypok: http://school-collection.edu.ru/
VYpok (SIKmacce): https://www.yaklass.ru/p/himija/11-
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://app.onlineschool-1.ru/11%20klass/himiya/periodicheskaya-sistema%20himichesk1/article
https://app.onlineschool-1.ru/11%20klass/himiya/periodicheskaya-sistema%20himichesk1/article
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
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https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
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http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170

Bonopoanas cBsi3b

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170

Buneoypox : https://interneturok.ru/book/chemistry/11-klass/himiya-

11-klass-rudzitis-g-e#

BanentHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTEIEHb
okucieHus. BelecTBa MOJIEKyISIPHOTO
Y HEMOJICKYJIIPHOTO CTPOCHHUSI

Ipesenrarus https://infourok.ru/prezentaciya-k-uroku-himii-v-
klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-
282695.html

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

Buneoypok https://interneturok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
vozmozhnosti-atomov-himicheskih-elementov

VYpok (POLI): https://resh.edu.ru/subject/lesson/6332/

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctruHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope

Ipesenranus: https://infourok.ru/prezentaciya-po-himii-na-temu-
dispersnie-sistemi-klass-3453293.html

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

Ypox(SKiacc): https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/dispersnye-sistemy-smesi-6980590
Buneoypoxk _https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-
veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
VYpok (Lupposas 6udbnuoreka): https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article

VYpok (POUI): https://resh.edu.ru/subject/lesson/4939/
Ipesenranus https://infourok.ru/prezentaciya-po-himii-rastvori-
sposobi-virazheniya-koncentracii-rastvora-i-veschestva-
2507208.html

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHWYECKUX COCTMHEHUN.
I'eneTndeckas CBsI3b HEOPTaHUYECKUX
BEIIECTB, Pa3JINYHbBIX KJIACCOB

Bumeoypox: http://school-collection.edu.ru/
IpesenTarms https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

Krnaccudukanus XuMHUECKUX peakiui
B HEOPTraHMYECKON U OPTraHUYECKOU
XUMHH. 3aKOH COXPaHEHHSI MAaCChI

Ipesentarms: https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html
Bumeoypoxk: http://school-collection.edu.ru/
VYpoxk(dKiacc): https://www.yaklass.ru/p/himija/11-
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
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://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
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
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://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
http://school-collection.edu.ru/
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
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758

BEILIECTB; 3aKOH COXPAHEHUS U
MIpEeBpALICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758

Buneoypok https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy

Vpoxk (Lludposas 6ubamoreka): https://app.onlineschool-1.ru/11-
klass/himiya/klassifikaciya-himicheskih-reakc5/article

VYpoxk (POII): https://resh.edu.ru/subject/lesson/4938/

Ckopoctb peakiun. O6paTuMble
peakiuu. XUMHYECKOEe PAaBHOBECHE

Ipesentarms https://infourok.ru/prezentaciya-po-himii-na-temu-
skorost-himicheskih-reakciy-klass-1040626.html

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

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

Buneoypox https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
reaktsii

VYpok (Lupposas 6udaroreka) https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

[pesenranus: https://infourok.ru/prezentaciya-po-himii-na-temu-
skorost-himicheskih-reakciy-klass-1040626.html

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

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

Buneoypok https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
reaktsii

VYpok (Lupposas 6udaroreka) https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
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[IpakTuueckas padorta Ne 1. «Bnusiaue
pa3aMyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUUYECKON pPEaKIIUN»

Ipesentarms https://infourok.ru/prezentaciya-uroka-himii-v-klasse-
faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
Buneoypok: http://school-collection.edu.ru/

11

DNEeKTPONUTHYECKAs TUCCOIUAIIHS.

Ipesentarms https://infourok.ru/prezentaciya-elektroliticheskaya-
dissociaciya-klass-3049118.html



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
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/
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
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
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-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
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
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html

ITonsATHE O BOXOPOIHOM IIOKA3aTele
(pH) pacTtBopa. Peakiiun nonHoro
oOMeHa. ['uaponmn3 opraHuuecKux u
HEOPTraHUYECKUX BEIICCTB

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

VYpoxk (SKnacc) https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767

Buneoypok https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

Buneoypok https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-
rastvorov-vodorodnyy-pokazatel

VYpoxk (SIKunacc) https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/gidroliz-solei-7126690

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

VYpoxk (SIKnacc) https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-
svoistva-nemetallov-7164468

[pesenrarus https://infourok.ru/prezentaciya okislitelno-

12 kuuu. [loustu KTPOJIA . .
peakit 0 € 00 ameKTp fm 3¢ vosstanovitelnye reakcii_11 klass-481851.htm
paciiiiaBoB H paCTBOPOB COICH Buzeoypok http://school-collection.edu.ru/
VYpok (Lupposas 6ubaroreka) https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
13 Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»
Buneoypoxk http://school-collection.edu.ru/
VYpok (Sxnacc) https://www.yaklass.ru/p/himija/11-
MeTtannisl, UX IMOJIOKEHHUE B klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
[lepuoanueckoii cucreMe XUMUUYECKHUX metallov-7183914 _ _
snementos J[. V. Memneneesa u Buneoypox https./llnterrleturok.ru/Iess_on/chemlst_rvlll- _
14 klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-

0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mwme guznueckre CBOMCTBA
METaJIIIOB

vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz

VYpox (Ludposas 6ubaroreka) https://app.onlineschool-1.ru/11-
klass/himiya/metally/article

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



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
http://school-collection.edu.ru/
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CmiaBbl METaJLIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHNUN METaJUIOB

XHUMHUYECKHE CBOMCTBA BaKHEHUIITNX
METAIIOB (HATPUiA, Kamuil, KaJbIUH,
MarHui, aJJlOMUHAN) U UX COSTUHEHUI

Vpoxk (SKmacc) https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
metallov-7183914

Buneoypok https://interneturok.ru/lesson/chemistry/11-
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz

Vpoxk (Lutdposas 6ubamorexa) https://app.onlineschool-1.ru/11-
klass/himiya/metally/article

VYpoxk (PBII) https://resh.edu.ru/subject/lesson/4961/
IMpesentarms  https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
Buneoypox http://school-collection.edu.ru/

VYpok (POHI) https://resh.edu.ru/subject/lesson/4961/
[pesenrarnums https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
Buneoypox http://school-collection.edu.ru/

Mpesentarms (MHOOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
Buneoypox: http://school-collection.edu.ru/

VYpoxk (SIKunacce): https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916

Buneoypox: https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-
schelochnye-metally-schelochnozemelnye-metally-alyuminiy
Ipesentarms: https://infourok.ru/prezentaciya-po-himii-na-temu-
metalli-gruppi-glavnoy-podgruppi-1919665.html

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U
HUX COeIUHEHUN

Ipesentarms https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html

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

Buneoypox : https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
Ypoxk(SKiacc): https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
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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
http://school-collection.edu.ru/
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
http://school-collection.edu.ru/
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
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
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://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a

Mpesentarmms https://infourok.ru/material.html?mid=35890

VYpoxk (SIKnace): https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-
7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-

18 . 7200709/tcink-i-ego-soedineniia-7224311
1 MX COCAMHCHIN Bumeoypok https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
VYpok (POUI): https://resh.edu.ru/subject/lesson/3534/
[IpakTuueckas pabora Ne 2. "Pemienue
19 SKCIIEPUMEHTANIBHBIX 33124 110 TEME Pemry EI'D: https://ege.sdamgia.ru/
«MeTtauie»"
HeMeTasmibl, UX MOJOKEHHE B Ipesenrarus https://infourok.ru/prezentaciya-po-himii-nemetalli-
. klass-2669698.html
20 Ileprnoauyeckoit cuCTeMe XUMHIECKHX Buzeoypok: http://school-collection.edu.ru/
anemenToB 1. . Menjeneesa u Vpox (Luposas GuGmmoreka): https://app.onlineschool-1.ru/11-
0COBEHHOCTH CTDOCHHS ATOMOB klass/himiya/nemetally/article
p VYpok (POI): https://resh.edu.ru/subject/lesson/5939/
DH3HYCCKHE CBONCTEA HEMETAILIOB. Ipesenranus: https://infourok.ru/prezentaciya-po-himii-nemetalli-
klass-2669698.html
21 AJnoTponus HeMeTauIoB (Ha mpuMepe Buneoypoxk: http://school-collection.edu.ru/
KHCIIOpoJia, cephl, hocdopa u Ypok (_]_[I/I_(prBaH 6H6JH/IOT.eKa)Z https://app.onlineschool-1.ru/11-
frepora) klass/himiya/nemetally/article
yriepon VYpok (POII): https://resh.edu.ru/subject/lesson/5939/
Ypoxk(SKiacc): https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
29 XUMHUYECKHE CBOMCTBA raJIOT€HOB, 7265030
CepBI 1 MX COeHEHHil ll;llg:;elérzagz?; Ettrtﬁls://mfourok.ru/prezentacwa-sera-l-ee-soedlnenlva-
Buneoypok https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/kislorod-sera
XUMHYECKHE CBOMCTBA a30Ta, Buneoypox: http://sphool-colIection.edu.ru/ _
23 Buneoypoxk: https://interneturok.ru/lesson/chemistry/11-

dbocdopa u UX CoeTMHEHHIA

klass/osnovnye-metally-i-nemetally/azot



https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
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-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
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://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot

Ipesentarms https://infourok.ru/prezentaciya-azot-i-ego-
soedineniya-klassi-825492.html

Ipesentarms https://infourok.ru/prezentaciya-po-himii-na-temu-
azot-i-fosfor-6051540.html

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

Vpoxk (SKmacc): https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028

XHUMHUYECKHE CBOMCTBA yriaepoaa,

Ipesenrarus https://infourok.ru/prezentaciya-k-uroku-elementi-
ivgruppi-glavnoy-podgruppi-2533214.html

24 . Vpok (SIKnacc): https://www.yaklass.ru/p/himija/11-
KpEMHUS U UX COCTNHCHUN klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
[IpuMeHeHNE BayKHEHIIIX HEMETaIOB Buneoypok : http://school-collection.edu.ru/
25 .
M UX COCIUHCHHUU
O000I11IeHIE U CUCTEMATHU3ALIUS
3HaHuH 110 TeMe «HeMeTamnbl». )
Pewry ET'D: https://ege.sdamgia.ru/
26 Boruncnenus no ypaBHEeHUsIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
Ipesenranus: https://infourok.ru/prezentaciya-k-uroku-elementi-
[TpakTuueckas padota Ne 3. «Pemenue ivgruppi-glavnoy-podgruppi-2533214.html
27 9KCIIEPUMEHTAIbHBIX 32/1a4 110 TEME Buneoypox: http://school-collection.edu.ru/
"HemeTamasl"y (AKnacc): https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027
28 KonTponpHas paboTa mo Temam
«Metaniael» u «Hemeramisly
HeopraHudecKue 1 OpraHuIeCcKue https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-
29 kucioTel. Heopranmueckue u organicheskie3farticle
’ p https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-
OpraHN4CCKUE OCHOBAHUA organicheskiel/article
30 AMdoTepHbIE HEOPTAaHUYECKUE 1 https://resh.edu.ru/subject/lesson/4960/start/151374/

OpPraHn4€CKUEC COCAUHCHU.
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https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://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://resh.edu.ru/subject/lesson/4960/start/151374/

['eneTnueckas CBsI3b HEOPraHUYECKUX
U OPTaHUYECKUX BELIECTB
Poab xumun B oOecrieyeHUN
31 3KOJIOTUYECKOM, SJHEPreTUUECKON U 1 Buneoypoxk: http://school-collection.edu.ru/
MUIIEBON OE30MMACHOCTH, Pa3BUTHHU
MEIULIMHBI
Ipencrasienust 06 00MX HAYYHBIX Vpok (Ludposas 6ubmmrorexa): https://app.onlineschool-1.ru/11-
32 MPUHLIMIIAX POMBIIIIEHHOTO 1 klass/himiya/himicheskaya-tehnologiya-proizvl/article
HOJIyquI/ISI BEl)I(HGﬁHII/IX BemeCTB YPOK (PSH_[) httDS://resh.edu.ru/subiect/lesson/3514/
Buneoypok: http://school-collection.edu.ru/
Yenosek B MUpE BEILECTB U [pesenranus  https://infourok.ru/prezentaciya-po-teme-himiya-
33 1 ekologiya-zdorove-3157847.html
MaTepHnajios Ipesentamus https://infourok.ru/prezentaciya-na-temu-himicheskie-
veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Buneoypox: http://school-collection.edu.ru/
34 XHUMHUA U 310pPOBbE YEIOBEKA 1 Ipesenrarus https://infourok.ru/prezentaciya-po-teme-himiya-
ekologiya-zdorove-3157847.html
Peseps 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus, 10 kiacce/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxkmmonepHoe obmiectBo «M3narenberBo «IIpocBermenue
* Xumus, 11 kiacce/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»;
Axkmmoneproe obmiectBo «M3narenbctBo «lIpocBerienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metoauueckoe nmocobue — 6a30BbIi ypOBEHbY - M.:
Hpoda 2022 ron.

2. O.C.I'abpuensH, .I.OctpoymoB, «O01as xumMus B TeCTax, 3ajadax, ynpaxsHeHusx. 10 kimace»
— M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, U.I'.OctpoymoB, «O01as XumMus B TecTax, 3a/1a4ax, ynpaxkneHusx. 11 kmace»
— M.: lpoda, 2023 rox.

4. 0O.C.I'abpuensh, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposibHbIE U
POBEPOUYHBIC PaOOTHI K yueOHuKy». — M.: lpoda, 2021 r.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HacronpHas kHUTa 115
yautens». Yacts 1 — M.: Ipoda, 2019 roz.

6. O.C.l'abpuensn, I'.I".JIpicoBa, A.I".BBenenckas «Xumus 11 knacc: HactonpHas KHUATA )15
yautens». Yacts 2 — M.: Ipoda, 2022 rog.

7. O.C.I'abpuensH, [1.B.Pemeros, U.I".OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021rox.

8. B.I'. lenucosa «Xumus 11 kiacc noypousnsle riansl no yueouuky O.C.I'abpuensna,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

9. M.A.Psa6oBa, Y.HO.Hesckas, P.B.JIunko «Tectsl mo xumum 11 kimacey, - M.: Dk3amen, 2019 r

10.  O.C.I'abpuensn, U.I'.octpoymoB «XHMHUYECKHIA SKCTIEpUMEHT B 1Koite 11 kmacey; - M.
Hpoda. — 2019 rox.

11. M.A Ps6oBa, Y.}O.Hesckasg, P.B.JIunko «Tectel mo xumum 10 knace», - M.: Dk3aMmeH,
2019r.

12. O.C.I'abpuensH, U.I'.OctpoymoB «XuMudeckuit 3kciepuMeHT B 1kose 10 kmacey; - M.:
Hpoda. — 2019 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u caiit 1uis yaurens «5 uay Ha ypoK XUMHUN»
http://him. 1september.ru Enunas konnekuus LHOP: [Ipenmernas komnekuus « XuMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HBIE SKCTIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o0rieodpa3oBaresibHOT0 mopTaia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuaia mKoJIbHUKOB 10 XUMHH
http://chem.rusolymp.ru Opranndeckass XuMusi: SIEKTPOHHBIN YICOHHK I CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBINA YUEOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUMHUS
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