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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yJabTaTaM OCBOCHHUS (peaeparbHOM 00pa3oBaTeIbLHON MPOTPAMMBI CPEHETO OOIIEero
obpazoBanus (POII COO), mpencraBneHHbIXx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTO TpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzamusx  Poccuiickoit ~ Dexepaunu,  pealu3ylOIIUX  OCHOBHEIC
oOpa3oBaTelbHbIE TPOTPAMMBbl, M OCHOBHBIX TNOJOXKEHUH «CTpaTerudl pa3BUTHS BOCIUTAHHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MpOorpaMMbl MO XMMHUH, K OMpEIeTICHUI0 OOIIel cTpareruu
o0Oy4eHHs, BOCIIUTAHUSA W PA3BUTHUSI OOYUYAIOUIMXCS CPEICTBAMH YUEOHOTO TpeaMera «XUMHsS» IS
10-11 xmaccoB Ha 06a30BOM YpOBHE COCTaBWJIM KOHIenTyaibHble mosokeHuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTU II€JI€H, COACpI)KaHUs, PE3yJbTaTOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3zoBaHUE, MOTYyIaeMO€ BHIMTYCKHUKaMH 00IIe00pa3oBaTeIbHON OpraHu3alni,
SBIISIETCSI HEOTHEMIIEMOW YacThl0 WX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPUIAIONIAM 3TarloM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KITIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IEJIOCTHOM CHUCTEME XHMHYECKOTO OO0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
pHUpOJBI, (POPMUPOBAHKSI MHUPOBO33PEHUST M OOIIEH KYyJIbTyphl YEJOBEKa, a TaKXKe IKOJOTHUECKH
00OCHOBaHHOIO OTHOIIEHUS K CBOEMY 370POBBIO U NpPHUPOJHOW cpezae. Peammsyercs xumuueckoe
oOpazoBaHHe OOYYarONIUXCS Ha YPOBHE CpemHero ooOmero oOpa3oBaHHsS CpeACTBAaMU Y4eOHOTO
npeamera «XUMHs», COJIEpKaHUe U MOCTPOEHHE KOTOPOTO ONPEAETCHbl B MPOrpaMMe IO XMUMHHU C
yu€ToM cnenu(UuKy HayKd XUMHM, €€ 3HA4eHUs B MO3HAHUU IPUPOJbI M B MaT€pUAIbHON >KU3HU
oOmiecTBa, a TaKkke C y4éroM OOMMX IeJled W INPHHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HIPaeT 0coOyr pojb B COBPEMEHHOMH
LIUBWIM3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepuadbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMupOBaHHE PALMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3JaHME LIEJIOCTHOIO IpEICTaBIECHUS 00
OKpYKaroIlleM MUpPE KaK O €IUHCTBE IPUPO/IbI U YEJIOBEKA, KOTOpoe (GopMUpyeTcss B XMMUU Ha OCHOBE
IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MHpa, OCO3HAHMsS B3aMMOCBSI3U MEXKAY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYSI C JAPYIMMM €CTECTBEHHBIMM HAayKaMH, XMMMs CTajla HEOThEMJIEMOil
YacThI0O MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYAa M U3HU KaXJOTO YieHa
oOmectBa. CoBpeMeHHas XMMHS Kak HayKa CO3UJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJOTHM
HampaBjeHa Ha pelIeHue INI00ANbHBIX MPOOJIEeM YCTOMUMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOJIOTMUECKON OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cootBerctBMM ¢ OOmMMH ILeNIMH M TNPUHLUMIAMH CpeIHEro oOmero ooOpazoBaHMs
cojepxkanue npeamera «Xumus» (10—11 kmaccwl, 0a30BBI ypOBEHb H3Yy4YEHHs) OPHEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO MOJAIOTOBKY OOyYaromuxcs, HEOOXOIUMYIO UM JJs
BBIPAaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHHs B JKHU3Hb COLUYMa,
NIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTtaBnsiomuMu npeaMera «XuMUs SBISIOTCA 0a30Bble Kypchl — «OpraHudeckas XUMHSD» U
«OO0mas 1 HeopraHu4yeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAayKH: CHCT€Ma 3HAHUM MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHUEM 3HAHUN U3
oOmiell XUMUHU) U OpraHudeckoi xumuu. PopMHpOBaHUE JAHHOW CHCTEMBbl 3HAHMH NPH HU3Y4YECHUH



mpenaMera o0ecTeurnBaeT BO3MOXKHOCTH PACCMOTPEHUS BCErO MHOTOOOpa3vs BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkanuss KypcoB — «OpraHudeckas xuMus» U «OOmas u HeopraHmdeckas
XuUMus» cpopMUpOBaHA B TpOTpaMMe IO XMMHH Ha OCHOBE CHCTEMHOTO IMOJAXOJa K HU3YyYEHUIO
ydge0HOTO MaTepuana ©u OOYCIOBJICHA HMCTOPUYCCKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWHA Ha
ONpeNeNEHHBIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCcKOM XHMHH BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOEHHUS OPraHMYECKUX COCIMHEHMM, a TakkKe
Ha YPOBHE CTEPEOXMMHYECKUX U DJIEKTPOHHBIX MPEJACTaBICHUN O CTpOoeHUHU BemiecTB. CBeaeHUs: 00
M3Yy4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJIOTHYECKH
aKTUBHBIX CcOoeqMHEHUU. B Kypce opraHmdeckodl XMMHUU TMOJY4arOT pa3BUTHE CHOPMUPOBAHHBIE HA
YpPOBHE OCHOBHOTO O0OIIEro oOpa30BaHMs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMUYECKOW CBSI3H,
KJIaCCU(DMKAITMOHHBIX TPHU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XUMHYECKON PEaKIUU.

[Ton HOBBIM yriioM 3peHus B TmpeaMmeTe «XuMus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
W3y4YEHHBII Ha ypPOBHE OCHOBHOTO o00mero oOpa3oBaHHUs TEOPETUUYECKUNA Marepuan |
(haKTOJIOTHYECKHE CBEICHHMSI O BEIIECTBAX M XMUMHUYECKOW peakmuu. Tak, B 4YaCTHOCTH, B Kypce
«O0mass ¥ HeOpraHW4YecKass XUMHUS» OOydYaloIIMMCSl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAYECHHE TEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTHYECKUX TO3UIINM, TIy0xkKe
MOHATh MCTOPHYECKOE M3MEHEHWEe (YHKIIUHA ITOTO 3aKOHA — OT 000OImarmed 10 OOBICHSIOMmENH U
MPOTHO3UPYIOLIEH.

Enunnas cucrema 3HaHMII O Ba)KHEHIIMX BEIECTBAX, MX COCTABE, CTPOCHUH, CBOMCTBAX H
MIPUMEHEHHUH, a TAKKE€ O XMMHUYECKHUX PEaAKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHMS
nonosHsieTcst B kKypcax 10 u 11 kmaccoB anemMeHTaMu coaep KaHus, UMEIOIMIUMHU KYJIbTYPOJIOTHYECKHI
U TPUKIATHON XapakTep. JTH 3HaHHs CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMUU C APYTUMU
HayKaMH{, pacKpbpIBalOT €€ pOJib B IIO3HABATEIIBHOW W IIPAKTUYECKOM JEATENIbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBO)XXEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUM M MPAKTUUECKUX
MPWIOKEHUH XUMUU, I[OMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH()OPMALIMIO U IPUMEHSATh
e€ JuIsl  TONOJIHEHMsS  3HAHWW, pEUIeHUS  UHTEJUIEKTYaJbHbIX M OKCIEPUMEHTAJIBHBIX
UCCIIeIOBATEeNIbCKUX 3a/lady. B 1enoM coaepxaHue y4eOHOro mnpeamera «XHUMHUsS» JAaHHOTO YPOBHS
W3Y4YEeHHUS OpPUEHTHPOBAHO Ha (QopMHUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISt
noHUMaHus QuiocoPckux uAeH, TaKuX Kak: MaTepuajgbHOE EeIMHCTBO HEOPraHWYeCKOro U
OpPraHMYECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOCHHEM, MT03HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM IKCHEPUMEHTA M PEIICHUS MPOTUBOPEUHI MeXITy HOBBIMH (pakTamu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PELICHUU HKOJOTMUYECKUX IpoldiieM, a
Takke MpobiieM cOepexeHUs] YHEPreTUUECKUX PECYPCOB, CHIPbs, CO3JaHMS HOBBIX TEXHOJOTHUH U
MaTepuaios.

B muiane pemienus 3ajad BOCIMTAHUS, Pa3BUTHS U COLMAIM3AIMUA OOYJArOIIUXCS MPHUHSITHIC
MporpaMMOM MO XMMHUHM TMOAXOJbl K ONPEIECICHUIO0 COAEpKaHUS M TIOCTPOEHUS Mpeamera
MpelycMaTpuBarT GOpMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX ACHCTBUN, UMEIOITUX 0a30BOE 3HAUCHHE
JUIs  Pa3MyYHBIX BHUIOB JCSITENBHOCTU: peElIeHHs MpoOieM, TMOWcKa, aHanu3a U o0paboTKU
uHpopMaliy, HEOOXOJWMBIX s TPUOOPETeHHS OMbITa MNPAKTUYECKOW U HCCIIEeI0BATENbCKON
JEeSATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XUMUHU.

B mpakTuke mpemnogaBaHus XUMUU KaK Ha YpOBHE OCHOBHOTO 00Iero oopa3zoBaHus, Tak U Ha
YpOBHE CpETHEro o0IIero o0pa3oBaHus, MPU OMPEACTICHUH COJAEPKATEIBHON XapaKTePUCTHKHU Iiesen
W3y4YeHUs TMpeaMEeTa HalpaBJI€HWEM [EPBOCTENIEHHON 3HAUYUMOCTH TPAAUIIMOHHO MPU3HAETCA



dbopMHpOBaHHE OCHOB XUMHUYECKOW HayKd KakK oOO0JacTH COBPEMEHHOTO E€CTECTBO3HAHUS,
MPAKTUYECKOU JEATEIBbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKON TOYKHM 3pPEHUSI TAKOW MOJXOJ K OMPEACNCHUIO IeJIe M3ydeHHUs MNpeIMeTa SIBISETCS
BIIOJIHE OTPAB/IaHHBIM.

CortacHO JJaHHOUM TOYKE 3pEHUS TIABHBIMU LESAMH U3YUCHHUS IpeaMeTa « XUMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBNISAIOTCA:

(hOopMHPOBAHHE CHCTEMbI XUMUYECCKIX 3HAHUN KaK BaXHEHINIEH COCTABISIONICH €CTECTBEHHO -HAYYHOU
KapTUHBI MUPa, B OCHOBE KOTOPOH JIe)KAT KIIIOUEBBIC MOHATHS, (PYHIAMECHTAIbHBIC 3aKOHBI M TCOPHH
XMMHH, OCBOCHHC S3bIKa HAyKH, YCBOCHHE M IIOHUMAaHHE CYIIHOCTH JOCTYIHBIX 0000IIeHu
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH X Pa3BUTHS U CTAHOBJICHHUS;
dhopMupoBaHUE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peakiuii, HEOOXOAUMBIX [UIsi TPUOOPETEHUsT YMEHUW OpPUEHTUPOBAThCS B MHUPE BEIIECTB U
XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKOU U TMTOBCETHEBHOMN KHU3HU;
pa3BUTHE YMEHHH U CMOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAONIOJCHHEM U OOBICHECHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJIFOICHUEM TIPABIII 0€3011aCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ »Tum, conmepkaTtelnbHas XapakTEpUCTHKa IeJed W 3ajad W3y4YeHHs NpeaMeTra B
MporpaMMe IO XMMHUHU yYTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMU NMPUOPHUTETAMH B
cucteMe cpeaHero ooOmiero oOpazoBanus. CerofHss B TPENOJaBaHUU XUMHH B OOJBINEH CTETICHU
OTMa€TCS MPEANOYTCHHE MPAKTHYECKON KOMIIOHEHTE COJIepKaHHsl OOydeHHUs, OPUEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I111€00pa3oBaTeIbHON OpraHu3aliy, BIaJCIOIIEro He HabOpoM 3HaHUH, a
(YHKIIMOHATLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMH aKTUBHOTO TMOJTYYCHHUS 3HAHUN U
MPUMEHEHUSI X B peabHOM JKU3HU JUIs PEIICHUs TPAKTUYECKUX 3aau.

B cBs3u ¢ 5TUM MpH u3ydeHUU npeaMera «XUMUs» JOMUHHUpYIOIIee 3HauyeHHe MPHOOpeTaroT
TakHe LEeH U 3a/1a41, KaK:

ajanrtanus oOydaroluxcs K YCJIOBHMSIM JWHAMUYHO pa3BUBAIOLIErocs Mupa, (opmupoBaHue
WHTEJJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CaM0o00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY TMPHUHATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHHe y OOYYaIOIIMXCS KIHOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIH), MMEIOLINX
YHHUBEpCaJbHOE 3HAUCHUE JIUISl Pa3IMUHBIX BUJIOB ACATEILHOCTU: pelIeHHs IpobieM, MoucKa, aHallnu3a
u o0OpaboTku uHGPOpPMALUU, HEOOXOJMMBIX Ui MPHOOPETEHUs OMbITa JEATEIbHOCTH, KOTOpas
3aHMMAaeT BAXKHOE MECTO B MO3HAHMM XHMMHUHU, a TaKXKe JUI1 OLUEHKU C MO3HUIMHA 3KOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YelOBeKa U
MIPUPOHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSATENbHO IPUOOpPETaTh HOBbIE 3HAHMSI 10 XUMUHU B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA M aHaIu3a y4eOHOM 1 HaydYHO-TIOMYASPHON HH(OPMALIMK XUMHUYECKOTO COJCPKAHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYUYAIONIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIIICHHS,
HaOMOIATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIpU TUIAHUPOBAHUU U MIPOBEAECHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y O00y4aronmxcss yOe)K IEHHOCTH B TYMaHUCTHYECKOW HAMpaBICHHOCTH XUMHH, €€
Ba)KHOM POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTOIb30BaHUS, TTOTIOTHEHUS
SHEPreTHUYECKUX PECypCOB M COXpaHEHHs] MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEpeKHOTO OTHOIICHHS K TPHUPOAEC U CBOEMY 3J0pPOBBIO, a TaKke TMPUOOPETEHHS OIbITa



WCTIOJIb30BAHUS MOJYYSHHBIX 3HAHUH JJIS1 IPUHATHS TPAMOTHBIX PEIICHUN B CUTYalUsAX, CBA3aHHBIX C
XUMUYECKUMU SBICHUSMHU.

B yuebHOM 1mane cpeHero oomiero oopazoBaHus npeaMeT « XUMHsD» 0a30BOTO yPOBHS BXOJIUT
B COCTaB IpeAMETHOM obsacTu «EcTecTBEHHO-HAay4YHbIE TPEIMETHD.

OO1ee ynciio 4acoB, OTBEAEHHBIX ISl U3YUEHUS! XMMHUH, Ha 0a30BOM YPOBHE CPEIHEr0 00ILEro
oOpa3oBanus, cocraisier 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHU4eCKON XUMUM

[Ipeamer opranuyeckoi XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJIYUCHUH HOBBIX
BELIECTB M MaTepuanoB. Teopus cTpoeHus opraHumdyeckux coeauHeHuit A. M. Byrneposa, eé
OCHOBHBIE TOJIOKeHUsI. CTPYKTYpHBIC (OPMYIBI OPraHHMYECKUX BEHICCTB. | OMOJIOTHS, WU30MEpHS.
XuMu4deckasi CBSI3b B OPraHUYeCKUX COCTMHEHHSIX — OJIMHAPHBIE i KPaTHBIE CBSI3U.

[IpencraBnenne o kiaccuukanuu OpPraHMYECKUX BemiecTB. HomeHkmaTypa OpraHu4ecKux
COCIMHEHUH (CHCTeMaTHYecKas)) W TPUBUAIbHBICE HA3BaHUS BAXKHEHMIINX TPEICTABUTENICH KIAaCCOB
OPraHUYECKUX BEIIECTB.

OKCHEpPUMEHTAIBHBIE METOJbI M3yYEHHUS BEIIECTB W WX IMPEBpAlIEHUN: O3HAKOMIICHHE C
oOpasaMu OpPraHMYEeCKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJCIMPOBAHHUE MOJCKYJI
OPraHWYECKUX BEIIECTB, HAOJIOJCHUE W OINHCAHWE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB MPH HarpeBaHuM (IJIaBJIeHUE, O0YTIMBAHNUE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. Meran u 3TaH — mpocTennime
MPEACTABUTENHN aJTKaHOB: (PU3MUECKHE W XUMUYECKHE CBOWCTBA (pEaKIMU 3aMEIICHHS W TOPEHUs),
HAaXO0XJEHUE B IPUPOJIE, TOTYUYEHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHH psi. OTWIEH W MNPONWIEH — MPOCTEUIINE
MPEACTABUTENN AJIKCHOB: (U3WYECKUE W XUMHYECKHE CBOMCTBA (pEakiWM THAPUPOBAHUS,
raJIOTeHUPOBAHUS, TUIpATAIINHN, OKHCIICHHS W TIOJTMMEPHU3AIINH ), TIOJIyYCHUE U IPUMECHECHHUE.

Ankamuensl: OyramumeH-1,3 u wmetunOyraamen-1,3: cTpoeHHE, BaKHEHIINE XUMHUYECKHE
CBOMcCTBA (peakuus moaumepu3anun). [loydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJOTHYCCKUN PsAl. ALIETHICH — MPOCTEHIITUI
MPEACTaBUTENh QJIKHHOB: COCTaB, CTpOEHHE, (PU3MUYECKHE M XUMHUYECKHE CBOWMCTBA (peaKIuu
TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIIMH, TOPEHHUS ), TIOJIYICHUE U IIPUMCHECHHE.

Apenbl. beHszois: cocraB, cTpoeHHe, (QU3NYECKHME U XUMHUYECKHE CBOWCTBa (peakiuu
raJJOTeHUPOBaHUS W HHUTPOBAHUA), TMOJydeHHWE U TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue U Xumuueckue C80UCMBA (peakyuu 2alo2eHUpo8aHus U HUMPOBAHUS), NOTYYeHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHUeCKas CBSI3b MEXAY YII€BOJOPOJAMHU, IPUHAUICKAIUMU
K pa3JIM4yHbIM KJIaccaMm.

[IpupoaHble HCTOUHUKH YTIIeBO0poA0B. [Ipupoanblit ra3 u nomyTtHsle HeTsHBIE ra3bl. HedTh
n e€ mpoucxoxaeHue. CrnocoObl mepepabOTKH HEPTH: TEPEroHKa, KPEeKUHT (TePMHUYECCKHUH,
KaTaJuTH4ecKuit), muponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIIICHHOCTH U B
ObITy. KaMeHHBII yToJb ¥ IPOYKTHI €ro nepepaboTKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHs BEIIECTB U UX IPEBpPALICHUN: O3HAKOMIIEHHE C
oOpa3liamMu IiacTMacc, KaydykoB M pe3uHbl, Koiuekuuu «HedTe» u «Yronb», MoaenupoBaHUE
MOJIEKYJT YIJIEBOJIOPOJOB U TajioreHONPOU3BOIHBIX, MTPOBEACHHE MPAKTHUYECKONW paboThl: MOTyYCHHE
STUJIEHA U U3yUYEHUE €T0 CBOMCTB.

PacuérHbie 3amaun.




Bbruncienus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO
BEIIECTBA WM MPOIYKTa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 UCXOIHBIX
BEIIECTB WJIK IPOJAYKTOB PEAKIIHH).

Kuciaopoacoaep:xanme oprannyeckune coeMHeHUs

[IpenenpHBIC OAHOATOMHBIC CITUPTHI. METaHO M 3TAHO: CTPOCHHE, (PU3HUECKUE U XUMHYCCKUC
CBOWMCTBa (peakmuu C aKTUBHBIMH METaJUIaMH, TaJIOTCHOBOJIOPOJAMH, TOPCHHE), NPUMCHCHHE.
BonoponHbie cBsi3u MeXIy MOJIEKyJlaMu CHUpToB. JleicTBHE MeTaHOJIa W ITaHOJA HA OPraHu3M
YeJI0BeKa.

MHOT0aTOMHBIC CIUPTHL. DTHIJICHTIUKOJb W TIUICPUH: CTPOCHUE, (PU3NUYCCKUE U XHUMHYCCKUC
CBOMCTBa (B3aMMOJICHCTBHE CO MICIIOYHBIMH METAJJIaMHU, KQ4eCTBCHHAS PEAKIMs HAa MHOTOATOMHBIC
cnupThl). JleiicTBHe HA OPTaHU3M YelioBeka. [IpruMeHeHne TIuIepruHa 1 STUIICHTTHKOJIS.

@deHo: CTPOEHHE MOJIEKYJbl, (pU3MYecKHe W XUMHUYecKue cBoicTBa. TOKCHMUHOCTH (peHoua.
[Ipumenenue denoua.

Anpaerunsl U kemonwvl. @opManIbIeTHI, alleTATbACTUl. CTPOCHUE, (PU3UUECKUE U XUMUUYECKUE
CBOHMCTBa (pEaKIWHM OKHWCICHHS W BOCCTAaHOBIICHUS, KAYECTBEHHBIC PEAKIMH), TOJIYYCHHE U
MIPUMCHCHHE.

OIHOOCHOBHBIC TIpEJIC/IbHBIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs M YKCYCHAas KHCIIOTHI:
CTpoeHUe, (pHU3MUecKne W XUMUYECKUE CBOMCTBA (CBOMCTBA, OOmIME JUIS KiIacca KHUCIIOT, PEaKIus
sTepu(UKAINN), TTOTydeHUEe U MpuMeHeHne. CTeapruHOBasI M OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTEIIN
BBICIIMX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICITUX KAPOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

CrnosxHbIe 23QHPHI KaK MTPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MIpOIN3 CIOKHBIX 3(UPOB. JKHUPHIL.
I'maponus xupos. [Ipumenenue xupoB. brosiorndeckas posb KUPOB.

VYrieBoapl: cocTaB, KiacCHU(UKAIMSA YriIeBOJAOB (MOHO-, AW- M TOJucaxapuisl). ['moko3za —
MPOCTENIINI MOHOCAXapu/J: 0COOEHHOCTH CTPOEHUS MOJIEKYIIbI, (PU3NUECKHE U XUMUYECKHE CBOICTBA
(B3aumopeiictue ¢ ruapokcuaom mean(ll), okucaeHrne aMMuadHBIM pacTBOpPoM okcuma cepedpa(l),
BOCCTaHOBJIEHUE, OpPO’KEHUE TIIIOKO3bI), HAXOXKICHHUE B MPHUPOJIE, IPUMEHEHUE, OUoJIorndecKasi poJib.
®ortocunTte3. PpykTo3a Kak H30MEp IITIOKO3HI.

Kpaxman u wnemmono3a Kak OpUpoJHbIe moiuMepbl. CTpoeHHe Kpaxmalla U LEeJUIIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClIepUMEHTAIbHBIE METOJbl HM3Yy4eHHS BEIIECTB M HUX [pEeBpallleHui: MPOBEICHHE,
HaOJII0JIeHNEe M OMHUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAU€CTBEHHBIC pPEaKIUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe »dTaHona okcuaoM Meau(ll)), MHOTOaTOMHBIX CIUPTOB
(B3ammoseiictBue TimiepuHa ¢ ruapokcugom Meau(ll)), ampmermmaoB (OKUCICHHME aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m ruppoxcumom meam(ll), B3ammojelcTBHE Kpaxmana C HOJIOM),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenus mo ypaBHEHHUIO XMMHUYECKOW peakiuuu (Macchl, 00bEMa, KOTUYECTBA HMCXOIHOTO
BEIIECTBA WM MPOJIYKTa PEaKlUu MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHIH).

A3oTCcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIIOTHl Kak amQoTepHble OpraHuveckre coenuHeHus. Du3ndyeckrue U XUMHUYECKHE
CBOMCTBa aMUHOKHUCIOT (HA MpUMepe TIUIMHA). bruonorunyeckoe 3HaueHne aMUHOKHUCIOT. [lenTumapl.

benku kak mpupoaHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. llepBuuHas, BTOpUYHAs U
TpeTUYHas CTPYKTypa OenkoB. XWUMHYECKHE CBOWCTBA OENKOB: THIPOJN3, JCHATypalus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKCcIepuMEHTAIbHBIE METO/IbI U3YUSHHSI BELIECTB U UX MPEBPAILCHH: HAOII0IEHUE U OTIHCAHUE
JI€MOHCTPAIIMOHHBIX OTIBITOB: IeHATypalysl OCJIKOB ITPHU HArPEeBaHUH, LIBETHBIC PEAKIH OCITKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OcCHOBHbIE TIOHATHA XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTEHEHb MOJMMEPHU3ALMH, CPEAHssT MOJEKyispHas macca. OCHOBHBIE METO[IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — OJIMMEPU3aLMsl U OJUKOHACHC AL

OKCIIepUMEHTANIbHBIE METOJAbl M3Y4YEHHS BEIIECTB W HUX IPEBpPALICHUI: O3HAKOMJIEHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAY4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaIMeTHBIX CBA3€M IpU M3ydyeHUMM opraHuudeckoil xumuu B 10 Kimacce
OCYILIECTBJISIETCS] Y€pPE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH,
SIBJISIFOILIUXCS] CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OOuiue ecTeCTBEHHO-HAay4YHbIE MOHSATHUS: ABJIEHUE, HAy4YHbIH (DAaKT, rumoresa, 3aKOH, TEOPHS,
aHaJIu3, CHHTE3, KiIaccupuKalus, MNEePUOAUYHOCTb, HaOJIOJIEHUEe, H3MEPEHHUE, HKCIEPUMEHT,
MOJIEIUPOBAHUE.

®uznka: maTepus, SHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKyJla, SHEPreTUYecKHil ypOBEHb,
BEIIIECTBO, T€JO0, 00BEM, arperaTHoe COCTOSIHME BeEIlecTBa, (hU3MUECKHWE BETUYMHBI U €AMHUIIBI MX
H3MEpEeHUsl.

buonorus: kmerka, opraHusM, Ouocdepa, oOMeH BelleCTB B OpraHusme, (GOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIeBOb, )KUPBL, PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.

TexHoOTHs: NHINEBBIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMTAHUS, MOIOIIHME CPEACTBA,
JIEKapCTBCHHbIE M KOCMETHYECKHE IpenapaThl, MaTE€pPUalbl W3 HMCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XUMHUYECKUH dJIeMeHT. AToM. SIIpo aToMa, H30TOMBI. DIIEKTPOHHAs 000J109Ka. DHEPTreTUUECKHE
YPOBHHU, TMOAYPOBHH. ATOMHBIE opOHTanu, S-, P-, - amemeHThl. OCOOCHHOCTH pacCHpeIeICHUs
AJIEKTPOHOB MO OpOWUTaIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS
KOH(UTrypanus aToMOB.

Ilepuoanueckuii 3akoH u [lepuoguueckas cucrema xumuiueckux snemeHToB JI. . Menpeneesa.
Cs3p mepuoanueckoro 3akoHa u Ilepuoguueckoil cucrembl XUMUYECKHUX d3ieMeHtoB [J[. U.
MenaeneeBa ¢ COBPEMEHHOM TEOpUEW CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIOXHBIX BEIIECTB MO TPYIIaM U MEePUOIaM.
3HavYeHHe NEePUOJUUYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKas CBS3b. BHUIIbI XUMUYECKON CBSI3U (KOBAJIGHTHAS! HETIOJSIpHAs
W TIOJNSIpHAs, MOHHASA, METaJUTMuecKas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XMMHUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATETHHOCTD.
Crenenb okucnenus. MloHbl: KATHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IMOCTOSIHCTBA COCTaBa
BeliecTBa. THUIBl  KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIMA
KPUCTAJUIMYECKOM PEIIETKHU.



[TonsTue o aucnepcHbIX cucremax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 1o
BEIllECTBA B pacTBOpE.

Knaccudukanuss Heopranmveckux coeauHeHuil. HoMeHKknatypa HEOpPraHMYECKHMX BEIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIIICKANTUX K PA3TUUYHBIM KJIACCaAM.

Xumunueckas peakius. Kraccudukanuss XAMHUYECKMX peaknuid B HEOPraHUYECKOW U
OPraHWYECKOW XMMHH. 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs W TMPEBPAICHUSA
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3nuyHbX (akropoB. OOpaTUMbIe pEaKLUU.
Xumudeckoe paBHoBecue. DakTopbl, BIUSIONIME HA COCTOSIHUE XUMHYECKOro paBHOBecus. [IpuHimn
Jle laTense.

OnektponuTudeckas aucconnanus. CuibHbIE W clla0ble 31eKTpoJiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJTOYHAS.

OKHCIIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEepUMEHTAIBHBIE METO/Ibl U3YUYEHHUsI BEUIECTB M WX MPEBPAIICHHUI: JEMOHCTpAIMs TaOJINII
«Ilepnognueckass cucremMa xumuyeckux smemeHToB [l WM. MenneneeBa», H3ydeHUE MOJEIEH
KPUCTAJUTMYECKUX PEMIETOK, HAOTIOIEHHE U ONMCAaHNEe JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noxeHne MEepoKCHaAa BOJAOPOJAa B MPUCYTCTBUU KaTaJIM3aTOpa, OMPEICIICHUE CPEIbl PacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO WHIMKATOPA, PEaKIMd HOHHOrO OOMEHa), MpOBEIACHUE
MPaKTUYECKOU paboThl «BrusiHUE pa3nuaHbIX PAaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHUSM XUMUYECKUX PEAKIUHA, B TOM YHCIIE TEPMOXHMHUYECKHE PaCUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJIS BEIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxxenne HemeramioB B [leproanueckoi cucTeMe XMMHUYECKUX AJEMEHTOB JI.
N. MenpaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB. DPU3HUYECKUE CBONCTBA HEMETAUIOB. AJUIOTPOTIHS
HEMETaJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMUYECKHE CBOWCTBA BaXHEHIINX HEMETAIIOB (TaJIoOT€HOB, cephl, a30Ta, (ocdopa, yriepoaa
Y KPEMHUS) U UX COCAUHEHUN (OKCHUOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUI).

[IpumeHeHne BaXHEUIIINX HEMETAJIOB U UX COCAMHEHUN.

Meramnel. [lonoxxenue metamioB B Ilepuoanueckoit cucreme xumuueckux anementoB 1. U.
MenneneeBa. OcOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000J04YeK aToMOB MeTamioB. Oomue
¢u3uveckue cpoiictBa MeTauioB. CIUTaBbl METAUIOB. DJEKTPOXUMHUYSCKHH P HANPSHKCHUM
METAJJIOB.

XHWMHYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPUM, KAJIWH, KAJIBIIMH, MarHuid, aJllOMUHHMH,
LIUHK, XPOM, YKeJe30, Me/Ib) U UX COCTUHEHHIA.

O61ue crocoObl Moay4eHust MeTauioB. [IpruMeHneHne MeTaaoB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METOJIbl U3YYEHHUsI BELIECTB M MX IPEBpALICHUMN: U3yYEHUE KOJUIEKLUU
«MeTamnsl U CIJIaBbD», 00pa3l0B HEMETAIOB, PEIIeHNEe YKCIEPUMEHTANbHBIX 3a/1a4, HAOII0IeHue U
OTIMCaHHE JEMOHCTPALMOHHBIX U JTA00OPATOPHBIX OTBITOB (B3aHMMOJICHCTBHE THAPOKCUAA ATIOMUHUS C
pacTBOpaMu KUCJOT U LIEN0Yeid, KaYeCTBEHHbIE PEAKIIUU Ha KaTHOHBI METAJUIOB).

Pacuérnpie 3amaun.

Pacuéter Macchel BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAaCCe WU
00BEMY OIHOTO M3 YYACTBYIOIIMX B pEaKIMM BEIIECTB, pacuéThl Macchl (00BEMa, KOIWYeCcTBa
BEII[ECTBA) MPOYKTOB PEAKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET IMPHUMECH.



Xumus 4 KU3Hb

Ponp xumum B 0OecCnedyeHHWH JKOJOTUYECKOW, SHEPreTUYeCKOW W MHIEBON 0e30macHOCTH,
pa3BUTUU MeAULMHBL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BELECTB M XUMUYECKUX PEAKLIUM.

[IpencraBnenus 06 OOMMX HAyYHBIX MPHHLIUIAX HPOMBIIUICHHOTO TMOJXYYEHHs Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MaTepUAIOB: BAXKHEHIIME CTPOUTENbHbIE MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuanbl s D3JIEKTPOHUKU,
HaHOMAaTepHUAaJIbl, OPTaHUYECKUE ¥ MUHEPAIBbHBIEC yI00pEHUSI.

XUMUS U 310pOBbE YEJIOBEKA: MpaBUjla MCIOIb30BAHUS JIEKAPCTBEHHBIX MIpENapaToB, MpaBuia
0€30I1aCHOTO HCII0JIb30BAHHMSI MTPETIapaTOB OBITOBOM XMMHH B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexXnpeaMeTHBIX CBs3€il MpU M3ydyeHUH oOuiell U HeopraHudeckod xumuu B 11
KJIacCe OCYILECTBISETCS 4Yepe3 HCMOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAayYHBIX MOHSATHH, Tak U
MOHATHM, SBISIOUIUXCA CUCTEMHBIMU 11 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYyYHBIE TOHSTHS: HAy4HbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJHU3,
CUHTE3, KJacCHU(pHUKAIUs, NEPUOAUYHOCTb, HAONIIOIEeHUE, IKCIIEPUMEHT, MOJAEIUPOBAaHNE, U3MEPEHHE,
SIBJIICHUE.

®uzuka: Marepusi, SHEprusi, macca, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, H3OTOII,
PaMoOaKTUBHOCTh, MOJIEKYJA, HHEPreTHMYECKUi YypOBEHb, BELIECTBO, TeJ0, OO0BEM, arperaTtHoe
COCTOSIHUE BEIIEeCTBAa, GPU3NYECKUE BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS], CKOPOCTb.

buonorus: kinerka, opranusM, sKocucrema, 6uocdepa, Makpo- U1 MUKPOIIEMEHTbI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/Ibl, TOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XUMUYecKass NPOMBIIUIEHHOCTb, METAJULYPrUs, IPOU3BOJACTBO CTPOUTENBHBIX
MaTepHalloB, CEIbCKOX03HCTBEHHOE TPOU3BOJICTBO, IUIIEBAs IIPOMBIIIIJIEHHOCTh, (hapMaleBTHYECKasl
IIPOMBIIIJIEHHOCTD, MPOU3BOJICTBO KOCMETHYECKHX IPENapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEPHAIIOB, IEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOEHHUS O0YYAIOIIUMUCS MPOTPaMM
cpenHero o6mero oOpa3oBaHMsl (JIMYHOCTHBIM, METaNpeAMETHBIM U HpeaMmeTHbM). Hayuno-
METOAUYECKOM OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUSI IIPOIPaMM CPEIHErO
o011ero 00pa3oBaHUS SBIISICTCS CHCTEMHO-ACSITCIBHOCTHBIN TTOIXO/.

B cooTBercTBUHM C CHCTEMHO-JESTENBHOCTHBIM IOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUA IpenMera «XHUMHs» Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUS BbIAEICHBI
CJIEYIOIIE COCTABIIAOIINE:

OCO3HAaHUE OOYYAIOUIUMHUCS POCCHUMCKON TPAKIAHCKOW MIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[EJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHHUX YOEKJEHUN JUYHOCTH Ha OCHOBE KIIIOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTb M CIOCOOHOCTH OOYyYarOIIMXCS PYKOBOJICTBOBAaTHCSI B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKaMH, MPUCYIIMMHU LIEJIOCTHOM cHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMuue MPaBOCO3HAHMS SKOJIOTMUYECKON KYIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIE IIaHBbI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MpeAMeTa «XUMUS» TOCTUTalOTCS B €IUHCTBE Y4eOHOU U
BOCITUTATENIbHOM JIEATEIbHOCTH B COOTBETCTBUM C T'YMAHUCTHUYECKUMH, COLHUOKYIbTYPHBIMHU,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJeajaMH POCCHMCKOrO Tpa)JaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMaMH U NPaBHJIAMHU [OBEACHUS, CIIOCOOCTBYIOIIMMHU IMpolieccaM
CaMOIIO3HAHUs, CAMOPa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHMSI TUYHOCTH 00Y4arOIIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpEAMETa «XUMHUA» OTPaXKaroT c(pOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOW M TPAKTUYECKON JesITeNbHOCTH OOy4alouuxcs IO pealu3alud MPUHATHIX B
oOl1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCcKOro BOCIMTAHUS:

OCO3HaHUs OOYYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB MU OOS3aHHOCTEH, yBaK€HUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COIMANBbHBIX HOpMax M TMpaBWiIaX MEXKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IESATENLHOCTH MPH CO3JIAHUM Y4eOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX MPU
aHallM3e pa3IUYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) IaTPHOTHYECKOTr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUIO OTEYECTBEHHON XUMUU;

YBOKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHUU M MPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh Pe3ylbTaT IUTENbHBIX HAOMIOJCHHM, KPOTOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHalu3e WH(OpMaLnu O
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAaIlUH, CBS3aHHBIE C XUMHUYECCKHMH SIBJICHUSMH, U TPHHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTM OLICHMBAaThb CBOE IIOBEJICHUE U IIOCTYNKM CBOMX TOBAPUILEH C MNO3ULIHN
HPABCTBEHHBIX M MIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS [EHHOCTEW 370pOBOrO0 M 0Oe3omacHOro obpasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 370POBEIO;

coOJTroICHUS MTPaBWII 0E30TIaCHOTO 00paIleHus C BEIECTBAMHU B OBITY, IOBCSIHEBHOM KU3HH U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHMSI IIEHHOCTU TPABUJI UHIAMBUYaTbHOTO U KOJUICKTUBHOTO O€30IaCHOTO MOBE/ICHUS B
CUTYaIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJIEACTBUI ¥ HENPUATHS BPEAHBIX TMPHUBBIYEK (YMOTPEOJCHUS aJKOTOJIA,
HapKOTHUKOB, KypeHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIbCKON  JIEITEIbHOCTH,
00IIIECTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUAAX JEATEILHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHWHM TPAKTUYECKUX 3a]a4  COIMAIBLHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHICCKOMY M3YUYCHHIO MPOPECCUil pa3InIHOr0 Pojia, B TOM YHCIIE HAa OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBa)XEHHUsI K TPYNY, JIOISIM Tpya U pe3yibTaTaM TPYAOBON AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TpaeKTOpHHM 00Opa3zoBaHusi, Oymyuiein
npodeccun M peanu3aludy COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 7K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTHYECKH IIeJIeCO00pa3HOro OTHOUIEHUS K MPUPOJE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MOHUMAaHMs TJI00AIbHOTO XapakTepa SKOJOTMYECKUX MpoOieM, BIMSHHUS HKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE IPUPOTHON U COLIMAIIBHOM Cpeibl;

OCO3HAHHS HEOOXOJWMOCTH HCHOJB30BaHUS JIOCTHKEHUH XUMHM MJis PEIICHHs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHUS ACUCTBUN, IPUHOCSIIUX BPE OKPYXKAIOUIEH MPUPOTHON cpene, YMEHHs
MIPOTHO3UPOBATh HEOIATOMPUITHBIE 3KOJOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX ICHCTBHI H
MpeI0TBpAIaTh UX;

HAJIMYUS PA3BUTOTO HOKOJIOTMYECKOTO  MBIIUICHUS, OSKOJOTHMYECKON KyIbTYphl, OIIBITA
JEeSITENbHOCTH DKOJIOTUYECKOW HAIIPaBICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCSA UMY B TIO3HABATENBHOM,
KOMMYHHKATHBHOM ¥ COLIMANBHOW TMPaKTUKE, CIHOCOOHOCTH W YMEHHsI aKTUBHO IPOTHUBOCTOSTH
uaeosoruu xemodoouwu;

7) 1EeHHOCTH HAYYHOI'0 O3HAHUSL:

chOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00IIeCTBEHHOU MPaKTHUKU;

MOHUMAaHHS CHeNU(PUKA XUMUU KaKk HayKd, OCO3HaHus e€ pond B (QOpMHPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH IIEJIOCTHOTO MPECTABICHUs 00 OKPYKAIOIeM MUpe
KaK O €IUHCTBE NPHUPOAbl U YEJIOBEKa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW M pEHICHUH
po0ieM COXpaHeHHsI MPUPOJHOTO PABHOBECHS,



yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUII COBPEMEHHOM NMBWJIM3AlMU: B €
I'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M BAaXHOW pOJM B CO3JAaHMM HOBOM 0a3bl MaTepuanbHON
KYJIBTYpBl, PELICHUH TJIOOANBHBIX NpOOJIeM YCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON M IKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECTICUeHUN
YCIIOBHH YCHEIIHOTO TPY/a U KOJOTHYECKH KOM(MOPTHOH KMU3HU KaXKI0TO YeHa 00IIeCcTBa;

€CTECTBEHHO-HAy4YHOM  TIPaMOTHOCTH:  IIOHMMaHMsS  CYIIHOCTM  METOJOB  ITO3HAHMI,
WCTIOJB3YyEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHUSA JUIS
aHaJin3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOLIEr0 MUpa U MPOUCXOASIINX B HEM M3MEHEHWUH, YMEHMUS
nenatb 00OCHOBAaHHBIC 3aKJIIOUYEHHUS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOIIUXCS JAAHHBIX C ILEJIBIO
IIOJTy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs pelIeHHs HpodieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH M0 XUMHMHU B COOTBETCTBUU C )KMU3HEHHBIMU OTPEOHOCTSIIMH;

MHTEpeca K 0COOEHHOCTSAM TpPy/Za B pa3IMuHbIX chepax npodecCHOHATbLHON AeSITENbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS Y4eOHOTrO TpeaMeTa «XUMUsS» Ha YPOBHE CPEIHErO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC 11 (OPMHUPOBAHHUS MHPOBO33PCHHS  OOYUAIOMUXCS — MEXIUCIUTIIMHAPHBIC
(MexmpeaMeTHbIE) O0IeHAYyYHbIE MOHSATHUS, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crenu(puKy METOIOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeEIIECTBO,
SHeprus, sBJICHUE, MPOLecC, CUCTeMa, HayUHbIM (akT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, UCCIeIOBaHKEe, HAOMIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHUe);

yYHHUBEpcajbHble y4deOHble NeHCTBUS (ITO3HABaTElbHbIE, KOMMYHUKATUBHbBIC, PETYIATHBHBIC),
obecnieunBaromue (HopMUpPOBaHHE (PYHKIHMOHAIBHONM TI'PAMOTHOCTH U COIMAJIbHOM KOMIETEHIIUU
00yJaroImXcs;

CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCHUIUTMHAPHbIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHbIE yUeOHbIE IEHCTBUS B MO3HABATEJIBHON U COLIMATIBHON
MIPaKTHKE.

MertanpeaMeTHble  pe3ylbTaThl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCAIbHBIMU  y4eOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSITENIbHO  (QOPMYIHpPOBAaTH M aKTyalU3WpOBaTh MpoOieMy, BCECTOPOHHE &
paccMaTpuBaTth;

OTIPEIENATh LeNU AeSITeNFHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUH UX JTOCTIKEHUS, COOTHOCHUTh
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU EJISMH;

WCIOJIb30BAaTh MpPH OCBOCHUHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] — BBIICTATH
XapaKTepHbIe TPU3HAKY MOHATUN U YCTAaHABIMBATh UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHE
MOHATHS 7151 OObSICHEHUS OT/AEIbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMHYECKUX PEaKIInii;

yCTaHABIUBATh IPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMU,



CTPOMTH JIOTUYECKHUE DPACCYXKIEHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, 10 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEYMS B pAcCMATPUBACMBIX SBJICHUSX, (POPMYIHpPOBATH BBIBOABI U
3aKITIOYCHUS;

IPUMEHATH B TIPOLIECCE MO3HAHUS, HCIOJb3yeMble B XHMHUHU CHUMBOJHYECKHE (3HAKOBBIC)
MOJIeNH, TPeoOpa3oBhIBaTh MOJEIBHBIC TNPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) SJIEMEHTA,
XUMUYecKas popmysa, ypaBHEHHE XUMHUECKOW PEaKIUU — MPH PEHICHUH YYeOHBIX MO3HABATEIbHBIX
M TPaKTUYECKUX 3a/1a4, NPUMEHSITh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS ISl BBISBICHUS
XapaKTePHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHSI:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINH;

dbopmynmupoBaTh [ETM W 33Ja4d  HMCCIEOBAaHUS, HCIOJb30BAaTh IIOCTABICHHBIE W
CaMOCTOSITEIEHO C(HOPMYITHMPOBAHHBIE BOTIPOCHI B KaueCTBE WHCTPYMEHTA IMMO3HAHMS W OCHOBBI IS
(OopMUPOBAHHS THITOTE3HI 11O MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMH CAMOCTOSITENIBHOTO IUTAHUPOBAaHUS W TIPOBENCHHS]  yYCHUYECKUX
OKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIONAaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €ro  pe3ynbTar, GopMyaupoBaTb OOOOUIEHUS W  BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH pPE3YJIbTAaTOB WCCIEMOBAHMS, COCTaBJISITH OOOCHOBAHHBIM OTYET O MPOJEIaHHOW
pabore;

MpHOOPETaTh OIBIT YUEHUYECKOH HCCIeIOBATEIBCKON U TPOCKTHOM NIESTENFHOCTH, MPOSBIISTH
CTIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOWCKY METOJ/IOB PEIICHUS MPaKTHYECKUX 3a/1ad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHMS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HMHGPOpMaluu (HAydHO-TIOMYJISpHAas JIMTEparypa
XMMHUYECKOTO  COJEp)KaHUs, CHOpaBOYHbIE TmocoOus, pecypchl HMHTepHera), aHaIU3UPOBATH
nH(OPMALIMIO Pa3INMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKU OLIEHUBATh €€ TOCTOBEPHOCTh
Y HEMIPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUyHble METOJbl MpPH TIOMCKE U oTOOope
uHpopMaluy, He0OXOAUMOM /JIsl BBIMIOTHEHHsI YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

puoOpeTaTh OMbBIT HCHOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaNIbHYIO (opMy mpeacTaBieHUs HHopMmamu (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

MCIO0JIb30BaTh HAYYHBIN fA3BIK B KAUECTBE CPEACTBA MPH paboTe ¢ XUMUYECKOW HHpOpMAaIIHEii:
MPUMEHSITh MEXIpeAMeTHbIe ((u3nueckue U MaTeMaTUYeCKHue) 3HAKH M CHUMBOJBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOl TeMbl B XOJ€ AMAIora W/WIW JUCKYCCHUH,
BBICKa3bIBaTh UJeH, GOPMYIUPOBATH CBOM MPEIOKEHHUSI OTHOCUTENILHO BBIIIOJHEHUS MPEATI0KEHHON
3a/1a4u;

BBICTYIIaTh C Tpe3eHTalMell pe3yiabTaTOB IO3HABATENbHON JEATENbHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOWCTB M3y4aeéMbIX BEILIECTB, peaIM3allUU Y4eOHOTO
npoekta M (opMyaMpoBaTh BBIBOJABI MO pe3ylbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM MyTEM
COTJIACOBAHUS TO3ULUI B X071 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.



OgiajeHHe YHMBEPCAJIbHBIMH PeryJITUBHBIMU AeiiCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILECTBIATH CBOK IO3HABATEJIbHYIO JEATEIbHOCTb,
ompenenss e€ LENW W 33Ja4d, KOHTPOJMPOBAaTH W IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Ipe/UlaraeMblii  ITOPUTM JCWCTBUI TNPH BBHINOJHEHWH YYEOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Hamboisiee SPPEKTHBHBIN CIIOCOO WX PEUICHHS € YY4ETOM IMOJYyYCHUS HOBBIX 3HAHHHA O
BEILIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHMSI Kypca «OpraHudecKast XUMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XHUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpa, POJM XUMHUU B TO3HAHMU SIBJICHUH NpUpOJbl, B (OPMUPOBAHHWU MBILIUICHUS U
KYJIBTYpbI JINYHOCTH, €€ (YHKIIMOHAJIBLHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTUYECKUX
3a/1a4 ¥ SKOJIOrMYecKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpeJie;

BJIaJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJAraroulue MOHSTUS
(XMMUYECKHII  DIIEMEHT, AaTOM, OJJEeKTpOHHas o00o0Jl0uka aToMa, MOJEKYla, BaJEHTHOCTb,
AIIEKTPOOTPHUIATENLHOCTh, XUMUYECKasl CBS3b, CTPYKTYpHas ¢popMyia (pa3BEpHyTasi U COKpaniéHHast),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOAHbIN CKelleT, GyHKIHOHANbHAS IPYIIa, pajuKal,
WU30MEPHUsl, U30MEPBL, TOMOJIOTUYECKUH P, TOMOJIOTH, YIIE€BOJOPOIbI, KUCIOPOA U a30TCOAEPKAILUE
COEIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COETUHEHMS); TEOPUU U
3aKOHBI (TEOpHsl CTPOCHUsI OpraHuueckux BemecTB A. M. ByrinepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XMUMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAIlIUe B
OCHOBE MOHUMAaHMSI MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (DaKTOJIOTUUECKUE CBECHUS
O CBOHCTBax, COCTaBe, IOJyYEHUU U OE30MACHOM HCHOJIb30BAHUH BAKHEUIINX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOI IEATEIBHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBIIATH XapaKT€pHbIE MPU3HAKU MOHITHHA, YCTaHABIMBATh HMX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IIOHATUS IPU ONMCAHUU COCTaBa, CTPOCHHUS U
MpEBpAICHUN OPraHNYeCKUX COCTUHEHNN;

cOpMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (OpMYN OpPraHMYECKHX BEIIECTB U
YpaBHEHUH XMMHUUYECKHX PpEaKIUi, WU3rOTaBIMBATH MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB JIs
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS ;

cOpMUPOBAHHOCTh YMEHHM YCTaHABIMBATH MPHUHAUIEKHOCTh M3YYEHHBIX OPraHMYeCKHUX
BEIIECTB M0 UX COCTaBY M CTPOCHUIO K ONpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN (YTIeBOIOPOIbI,
KHCJIOPOJ U a30TCOIeprKalllie COeANHEHMs], BBICOKOMOJIEKYIISIPHbIE COSAMHEHMSI ), 1aBaTh UM Ha3BaHUS
no cucremarnueckoi Homenkiarype (IUPAC), a Taxke NpUBOAUTH TPHUBHAJIbHBIC HA3BAHUS
OTJENIBHBIX OPraHWYECKHUX BELIECTB (STHJIEH, MPOINMUJIEH, AaleTHIIEeH, ATUJICHIVIMKOJb, TJIUIEPHUH,
¢benon, popmanbaeru, aneTanabIerui, MypaBbiHasl KHCIO0Ta, YKCYCHasi KMCIO0Ta, OJIEMHOBAs KUCIIOTa,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0JI03a, TIUIIHH);

C(OPMHPOBAHHOCTh yYMEHHSI ONpPENENATh BHUJAbl XMMHUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJOKEHUSI TEOPUU CTPOCHHSI OPIraHUYECKUX BEIIECTB
A. M. BbyrnepoBa 1151 00bSICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUU XapaKTEpPH30BaTh COCTaB, CTPOCHHUE, (PU3NYECKHE M XMUMHUYECKHE
CBOMCTBA TUIHWYHBIX MPEJCTABUTENEH DPA3JIMYHBIX KJIACCOB OPraHWYECKUX BELIECTB (MeTaH, 3TaH,
STHWJICH, TPOMNWJICH, aleTWwieH, OyraameH-1,3, wmerunOyramuen-1,3, OEH30J7, METAaHOJ, JTAHOI,
STUJICHIJIUKOJb, TJIMLEPUH, (PEHOIN, aleTalbleru], MypaBbHHass M YKCYyCHas KHCIOTBI, TJIIOKO3a,
Kpaxmaj, eJIIK0J103a, aMUHOYKCYCHAs! KUCJI0Ta), WITIOCTPUPOBATh FEHETUYECKYIO CBSI3b MEKY HUMHU
YPaBHEHHUSIMH COOTBETCTBYIOIUX XUMUYECKUX PEAKIHHA C UCTIOIB30BaHIEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh yYMEHHS XapaKTE€PHU30BAaTh HCTOYHUKU YIIIEBOJOPOTHOTO CHIPhbs (HE(TH,
MPUPOJHBIN Ta3, Yrojb), CHOCOOBI MX MNEpepabOTKU U MPaKTHUYECKOE NPUMEHEHHE IPOIyKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHMHM HPOBOAMTH BBIUMCICHHUS MO XMUMHMYECKUM YPAaBHEHMSIM (MaccChl,
00BbEMa, KOJMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTAa PEAaKIMM 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEILIECTB WM MIPOITYKTOB PEAKLIUN);

chOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAaHWKW 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCIOJb3YEMbIX B XUMUU INPU HW3YUYEHUU BEIIECTB U XUMUYECKUX SIBJICHUH (HaOioneHue,
U3MepeHue, SKCIEPUMEHT, MOJEIUPOBAHKE), HCIOJIb30BATh CHUCTEMHbIE XUMHYECKHE 3HAHUS IS
MPUHATHS pEIIeHUH B KOHKPETHBIX JKU3HEHHBIX CUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHU COOJIOATh TpaBHJIa TOJB30BAHUS XHUMHUYECKOW TMOCY/ION W
abopaTOpHBIM 000PYIOBAHUEM, a TAKXKE IMpaBUja OOpaIleHHs C BEIICCTBAMU B COOTBETCTBHUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IJIAHUPOBaTh M  BBINOJHITH XUMHUYECKHH  OKCIEPUMEHT
(mpeBpalieHHuss OpPraHMYECKHX BEIIECTB MPH HArpeBaHHUM, IOJyYE€HUE STHJIEHA U M3YYCHHE €ro
CBOMCTB, Ka4eCTBEHHbIE pPEAKLHUU OPraHWYeCKUX BEUIECTB, ACHaTypanusi OElIKOB MpH HarpeBaHUH,
LBETHbIE peaklUU OEJIKOB) B COOTBETCTBUU C MPaBUJIAMHU TEXHUKH O€30MACHOCTH IpHU OOpallleHUuu ¢
BEIIECTBAMU U JaOOpaTOpHBIM OOOpPYHOBAaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (hopMe 3alucy ypaBHEHUN COOTBETCTBYIOUIMX peakiuil U (popMyIupoBaTh BBIBOIbI
Ha OCHOBE 3THUX PE3YJbTATOB;

chOPMUPOBAHHOCTh YMEHHHM KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYI0 HHGPOpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM uHpopmaiu, HTEpHET U IPYTHX);

chOpMUPOBAHHOCTH YMEHHI COOIIOIaTh MTPaBuUiia SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOM JESITENLHOCTH B LIETSX COXPAHEHHsI CBOETO 3/JI0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpelbl, 0CO3HABaTh OINACHOCTh BO3JICHMCTBHS HA KUBBIE OPraHU3Mbl OINPEICIEHHBIX OPraHMYECKUX
BEIECTB, MOHUMas cMbica mokazatens [IJIK, moscHAT, Ha mpuMepax CHOCOObI YMEHBIICHUS U
MPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

Ui O0YYaroIIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX [MO3HAHMS BEIIECTB M XMMHUYECKHUX SIBJICHHA;

IUIL CHENbIX M CIA0OBUAALIMX OOYYalOIMIMXCS: YMEHHE HCHOJb30BATh Pelbe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xxumuueckux Gopmy.



11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «O0Ias 1 HeopraHueckasi XUMUsD) OTPaXKaIoT:

cOPMHUPOBAHHOCTh TMPEACTABICHUI: O XHMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TIO3HAHHWU SIBICHUH TPUPOIBI, B (OPMUPOBAHWU MBIIUICHUS U
KYJIbTYpbI JINYHOCTH, €€ (QYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEHICHUSI TTPAKTUYECKUX
3a/1a4 ¥ YKOJOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M MPUPOJIHOM Cpelie;

BJIQJICHUE CHCTEMOW XMMMUYECKHX 3HAHUU, KOTOpas BKJIIOYACT: OCHOBOTIOJIArarolIue MOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, H30TOI, S-, P-, d- 2JIEKTPOHHBIC OpOWTAIM aTOMOB, HOH, MOJICKYIIa,
MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTH, 3JEKTPOOTPHUIATEIHLHOCTD, CTENEHb OKHCIICHUS, XUMHUECKast
CB3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOJHAs), KPUCTA/UIMYECKass PpemIETKa, THUIIbI
XUMHUYECKUX PEAKIUM, PacTBOP, AJICKTPOJIUTHI, HEIEKTPOIHUTHI, dIEKTPOJIUTUUECKAS] TUCCOIHAITHS,
OKUCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIii, XUMUIECKOE PAaBHOBECHE); TEOPHUH U
3aKOHBI (TEOPHsI AIEKTPOJUTHUECKON Tuccolnanum, nepuoandyeckuit 3akox /[. 1. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHWsS U TPEBPAIICHHUS SHEPTHMU TPU XUMHUYECKUX
peakIusixX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHUHU, MUPOBO33PEHUECKHUE 3HAHMS, JIS)KAIIHUE B
OCHOBE TTOHUMAaHUS MPUINHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (DAKTOIOTHYECKUE CBEICHUS
O CBOWMCTBAaX, COCTaBe, MOJYyYECHUH U O€30MaCHOM HCIIOIB30BAHUNA BaKHEUITUX HEOPTaHHMYECKHX
BEIIIECTB B OBITY U MPAKTHYECKOU JIEATETLHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISITh XapaKTePHBIC MPHU3HAKU TOHSATHH, YCTaHABIMBATH HMX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATUS MPU OMMCAHUU HEOPTaHUYECKUX BEIICCTB U
UX TIPEBPAILICHUM;

c(OpMHUPOBAHHOCTh YMEHUHN HUCIIOIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIICHUS (popmyt
BEIIECTB M YpaBHEHWW XUMHUYECKHX pEakiui, cucremarndeckyro HoMmeHkiIatypy (IUPAC) wu
TPUBUAIbHBIE HA3BaHMsI OTIENIbHBIX HEOPraHMYECKUX BEUIECTB (yrapHblil ra3, YIJIEKHCIBIM Ta3,
aMMuaK, raiméHasl U3BeCTh, Herali€Has U3BeCThb, MUThEBas CoJa, MUPUT U JPYyrue);

cOpPMUPOBAHHOCTh YMEHHMM ONPENENATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX
3JIEMEHTOB B COCIUHEHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKON CBs3U (KOBaJCHTHas, MOHHas,
MeTaJlIn4yeckasi, BOJIOPOJHAs) B COCIMHEHUSAX, THUIl KPUCTAIUIMYECKONW pEMETKH KOHKPETHOTO
BEIECTBA (aTOMHasA, MOJICKYJSIpHAsl, HOHHAS, METAJUIMYECKas), XapaKkTep Cpelibl B BOAHBIX PACTBOPAX
HEOPraHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIUBAThH MPUHAIJIC)KHOCTh HEOPraHMUECKUX BEHIECTB MO MX
COCTaBY K OIPEIEIEHHOMY KIIAcCy/TpyIIe COeUHEHUH (IIPOCThIE BEIIeCTBa — METaJIIbI 1 HEMETaJLIbI,
OKCH/JIbI, OCHOBaHHUSI, KUCTIOTHI, aM(POTEPHBIE TUPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI PacKpbIBAaTh CMBICH mepuoanyeckoro 3akona JI. . Menneneesa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, 00BICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEepPH30BaTh AJIEKTPOHHOE CTPOCHHE ATOMOB XHUMHYECKHX
anemeHTOB 1—4 mepuonoB Ilepmonnueckoit cuctembl xumudeckux snemeHToB Jl. M. Menneneesa,
UCTIONB3Ysl TOHSTUS «S-, P-, O-3JeKTPOHHBIE OPOHMTANN», «IHEPreTHUECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HUX COCAUHEHUN MO NepuojiaM M
rpymmnam [lepuoanueckoit cucreMsl xuMuueckux 3memeHToB . . Menneneesa;

chOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N€HETUUYECKON CBSI3U
MEX]y HEOPraHMYECKMMHU BEHIECTBAMU C TOMOUIbIO YPAaBHEHUH COOTBETCTBYIOIIMX XWMHUYECKUX
peaKuuii;



C(OPMHUPOBAHHOCTh yMEHHS KJIACCH(HUIMPOBATH XUMHUYECKHE PEAKUUU 10 PA3IUYHBIM
IpU3HaKaM (YHUCITy M COCTAaBYy pPEarupyrolluX BELIECTB, TEINIOBOMY 3(PQEKTy peakiuu, H3MEHEHHIO
CTETIEHEW OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH PEAKLIH, YUACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIIATh YPAaBHEHHS PEAKUUN pa3IMYHBIX THIIOB, IMOJHBIE U
COKpAaIEHHbIE YPAaBHEHUS PEAKIMI HOHHOIO OOMEHa, YUYUTBIBAsl YCIOBUS, IPU KOTOPBIX 3TU peakLuu
UIYT 10 KOHIIa;

c(OPMHUPOBAHHOCTh yYMEHHI MPOBOJUTH PEAKIMH, TOIATBEPIKIAIOIMINE KAa4eCTBEHHBIN COCTaB
pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PACO3HABATH OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpPaX HEOPraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaxiuii oCpeCTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOH peakiuu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozneiicTBus (npuniun Jle Hlartense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE MPOLECCHI, JieXkKalllue B OCHOBE
MPOMBIIIJIEHHOTO  TMOJIYYEHUSI CEpHOM KUCJIOThI, aMMHaka, a Takke Cc(pOpMUPOBAHHOCTH
npejacTaBieHUit 00 O0O0mMX Hay4YHBIX NPHUHLIMIAX M SKOJIOTMYECKHUX MpolieMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHMM MPOBOAMUTH BBIUMCICHUS C HMCIOJIB30BAaHUEM MOHSTHUS «MaccoBas
JI0JIsl BEIlECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHMM Ta30B NpU XUMHUYECKHX pEaKIHUAX, MacChl
BeleCTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJHYECTBY BEIECTBA, Macce MM 00BEMY OJHOTO W3
YYacTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(PQeKkTa peaklnd Ha OCHOBE 3aKOHOB COXpaHEHUs
MacChl BEIIECTB, IPEBPAILICHNS U COXPAHEHHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHHMM COOJIONATh TpAaBHIA TIOJb30BaHUS XUMHUYECKOW TMOCYIONH H
nabopaTOpHBIM 000pPYIOBAaHHUEM, a TAKXKe IpaBuja OOpallieHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh yYMEHUW IJIAHUPOBaTh M  BBIIOJHATH XUMHUYECKHH OKCIEPUMEHT
(pasnokeHue MepoKCHAa BOJAOPOJAa B IMPHUCYTCTBUM KaTalU3aTopa, OIMpEleleHHe CpeAbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAJIHLHOTO HWHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh
XMUMHUYECKON peakluu, peakiuu HIOHHOTO 0OMeHa, KaueCTBEHHbIE peakluU Ha cyab(aT-, KapOoHaT- U
XJIOPUA-aHUOHBI, Ha KATUOH AMMOHMS, PELIEHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «MeTaie» u
«HeMmeranel») B COOTBETCTBUM C MPaBUIIAMU TEXHUKU 0€30MAaCHOCTH MPH OOpallleHUuH ¢ BEeleCTBaMHU
1 1a00paTOpHBIM 00OPYIOBaHUEM, MPEACTABIATH PE3yIbTaThl XUMUYECKOTO IKCIEPUMEHTA B (opme
3aMCHU YpPaBHEHUU COOTBETCTBYIOIIMX peakuuidi U (GopMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHATU3UPOBATh XUMHYECKYI0 HHGPOpMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHUKalUU, THTEpHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHUI COOIIOIATh MTPaBUIIa SKOJIOTUYECKH 11eJIeCO00Pa3HOro MOBEICHUS B
OBITY M TPYAOBOH NEATENBLHOCTH B LIEISIX COXPAHEHUsI CBOETO 3/I0POBbSI U OKpYXarollel MpupoaHoi
Cpelibl, 0CO3HABaTh OMACHOCTh BO3/AECHCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BELIECTB, IOHUMAs
cmbicnn nokaszarenst [I/IK, mosicHATe Ha mpuMepax CHocoObl YMEHBLIEHHMS W NPEJIOTBPAILEHUS HX
BPEAHOTO BO3JEMCTBUS Ha OPTraHU3M YEJIOBEKa;

U1 00y4aroImuxcs ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 3/10pPOBBS: YMEHHE MPUMEHSATh 3HAHMS
00 OCHOBHBIX JIOCTYITHBIX METO/aX [MO3HAHMS BEIIECTB U XUMUUECKUX SBJICHUM;

IVl CHETbIX M CIA0OBUAAIIMX OOYYaIOMIMXCS: YMEHHE HCHOJb30BATh Pelbe(hHO-TOUCHUHYIO
cucremy obo3Hauenuit JI. bpaiins st 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pa3aeyioB U TeM Konrpouabsnbie | IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmMbl padoThI padoThbI
pecypcbl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHu4ecKOi XMMHHU
[Ipenmer
OPraHNu4eCcKOu
bubmmoreka IJOK
xumun. Teopus .
11 CTDOCHIS 3 0 0 https://m.edsoo.ru
’ p bubauoreka POII
OpraHMHCCKHuX https://resh.edu.ru
COEIMHEHUI A.
M. bytiepoBa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
TpeiebHbIe BI/I6JIII/IOTeKa IHOK
21 EBOIODOLLL 5 05 0 https://m.edsoo.ru
' yr FOPO ' bubnuorexa POIIT
— AlIKaHb https://resh.edu.ru
Henpenenbabie
. bu6mmoreka IJOK
YIJIEBOJIOPOIbL: _
29 J— 5 05 1 https://m.edsoo.ru
' ’ ' bubnuorexa POIIT
AJTka/ICHET, https://resh.edu.ru
aJIKUHBI
bu6mmoreka IJOK
53 ApoMathdeckue 5 0 0 https://m.edso0.ru
' YIJIEBOIOPOIbI Bbubamnoreka POIII
https://resh.edu.ru
IIpuposausie
S — Bbubnuoreka IJOK
https://m.edsoo.ru
2.4 yIJIEBOI0POJIOB 3 0 0 S —
v ux https://resh.edu.ru
nepepaboTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeAuHEHNs
bubmmoreka [IOK
https://m.edsoo.ru
3.1 Cruptsl. DeHon 3 0 0 Bubmorexa PILI
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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AnbOeruael.

K bubaunoreka [IOK
apOOHOBBIE
39 CUCIOTEL 7 0 1 https://m.edsoo.ru
) C ) Bubmuoreka POIII
JIO7KHBIC https://resh.edu.ru
3¢upHI
bubaunoreka LIOK
https://m.edsoo.ru
3.3 YrieBoasl 3 0.5 0 Enfimtorexa PILL
https://resh.edu.ru
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opraHuyeckue coeIMHeHUus
AMITHBL ﬁ:;IGHI;I/OTeKda HOK
ps://m.edsoo.ru
4.1 gMI/IHOKI/ICHOTBI. 3 1 0 Enfimiorexa PILL
CITKH https://resh.edu.ru
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA
ITmacTmaccsr. ﬁ;g;;ﬁe;dzicﬁf
51 anqylm. 2 0.5 Bubnuorexa PO
OJIOKHA https://resh.edu.ru
Hroro mo pazgeny 2
OBIIEE
KOJIMYECTBO
34 3 2
YACOB I10
[TPOTPAMME
KJIACC
Ne KoanuecTBo 4acos DJIeKTPOHHbIE
HanmenoBanue Ipakti (wnbpoBbIe)
n/ ﬁaf;e']:;}My:ﬂTeM Bcero Kmnpﬁomm yeckKue oOpa3oBaTeJbHbI
- porp ble pad0THI paGoTI e pecypesl
Paznea 1. Teopernueckne 0OCHOBbI XUMUM
CtpoeHune aToMOB.
[Iepuonnueckuii 3aKOH U BH6HIHOT6Ka HOK
1.1 Ilepunoanueckas cucrtema 3 https://m.eds0.ru
' p Bubimorexa POIII
XUMHUHCCKUX SJICMEHTOB https://resh.edu.ru
. 1. MeHnpaeneeBa
bubmmoreka [IOK
12 Crpoenue BemiecTna. 4 https://m.eds00.ru
' MHuoroo0pa3ue BeIiecTB Bubnuorexa POIII

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bubmnoreka [IOK
https://m.edso0.ru
1.3 | Xumuueckue peakiuu 6 1 1 Br6anorexa POILL
https://resh.edu.ru
bubmnoreka LIOK
https://m.edso0.ru
Hroro no pasnexy 13 Bbubmmorexa POIL
https://resh.edu.ru
Pasjnen 2. Heopranuyeckasi xumusi
bubaunoreka LIOK
https://m.edso0.ru
2.1 | Meramisl 6 0 1 Erbanorexa POIL
https://resh.edu.ru
bubaunoreka LIOK
https://m.edsoo.ru
2.2 | Hewmeramisl 9 1 1 Brbmmorexa PRI
https://resh.edu.ru
bubauoreka [IOK
CBs13b HEOPraHUYECKUX U https://m.edsoo.ru
2.3 2 0 0
OpPraHUY€eCKUX BELIECTB bubmmorexa POII
https://resh.edu.ru
bubmmoreka IJOK
https://m.edsoo.ru
Hroro no pasneny 17 bubmmorexa POLI
https://resh.edu.ru
Paznen 3. Xumusa u Ku3Hb
bu6mmoreka IJOK
https://m.edso0.ru
3.1 | Xumwus u Ku3Hb 4 0 0 Brbmiorexa PRI
https://resh.edu.ru
Hroro mo pazgeny 4
Paznen 4. HazBanue
Hroro 0
OBIIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOTPAMME
MNOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC
Ne Tata DJIeKTPpOHHBbIE UG POBBIE
Kon o0pa3oBaTe/ibHbIE PecypChl
Tema ypoka nyec
n/
TBO dakTt
n IInan
4aco
B
[Ipeamer 1 Ipezenranus (MHPOYPOK):
1 OpraHu4YeCcKOn https://infourok.ru/prezentaciya-predmet-
XUMUH, 6 organicheskoj-himii-10-klass-
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BO3HUKHOBEHHU 4554865.html Vpok (Ludposas
e, pa3BUTHUE U oubmmoreka): https://app.onlineschool-
3HAYCHHE 1.ru/10-klass/himiya/predmet-
organicheskoj-himiil/article
Teopus
CTpocHuA Buneoypox: http://school-
OpPraHUYEeCKUX collection.edu.ru/ Buneoypok
COeTMHEHHI A. (UuTtepypox):https://interneturok.ru/book/
M. Byrneposa, chemistry/10-klass/organicheskaya-
€& OCHOBHBIC himiya-10-klass-rudzitis-g-e#
ITOJIOKCHUA
[IpencraBnenu
€0
KJ1accuukanu
B Mook
. . HUJIE0YPOK
;f:;fef;wypa (MIHTEPYPOK): _
https://interneturok.ru/lesson/chemistry/10
(cucremarnec -klass/bvvedenieb/klassifikatsiya-
Kas) 1 organicheskih-soedineniy
TpHBHaJIBHBIe
Ha3BaHUA
OpraHn4eCKHuX
BEILECTB
Buneoypox: http://school-
collection.edu.ru/ Ypox (Sxmacc):
https://www.yaklass.ru/p/himija/10-
AJTKAHBL 1I=<_Ia_sT,q/uqlit_avc?dlz)hr_ody-:?57k9_439/<31_lktanv-
izicheskie-i-khimicheskie-svoistva-
E(T);zz]:{;le poluchenie-i-primenenie-6£_39(_)_485
’ https://www.yaklass.ru/p/himija/10-
TOMOJIOrHHECK klass/uglevodorody-6579439/alkany-
nu pin izomeriia-nomenklatura-6890484

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
metan-i-eqo-gomoloqi-6579437

Mertau u 3Tan

L Buneoypox (MHTEPYPOK):
npocrefimye https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
HPCACTABUTEIIN metan-i-ego-gomologi-6579437
aJIKAHOB
Buneoypok: http://school-
AJIKEHBIL: collection.edu.ru/ Ypok (SKmacc):
COCTaB U https://www.yaklass.ru/p/himija/10-
CTpOEHHUE, klass/uglevodorody-6579439/alkeny-
CBOICTRA fizicheskie-i-khimicheskie-svoistva-
6892975
Ypok
JTHIIeH M (AKacc):https://www.yaklass.ru/p/himija
TIpOTHJICH — /10-klass/uglevodorody-6579439/alkeny-
HPOCTCHILHNEC poluchenie-i-primenenie-6895074
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NPEACTaBUTEIIN [Ipezenranus (MHO®OYPOK):
AJIKEHOB https://infourok.ru/prezentaciya k_uroku
himii_etilen-433483.htm Ypok
(AKmnacc):https://www.yaklass.ru/p/himija
/10-klass/uglevodorody-6579439/alkeny-
etilen-i-eqo-gomologi-6898889
pna%a;f:l ;{zclK. o IlpesenTanus (HH@OYPOK):
«Tlonyuenue https://infourok.ru/prezentaciya-na-temu-
8 poluchenie-etilena-i-opiti-s-nim-klass-
JTHIICHA 1 257772.html Bugeoypox: http://school-
H3YHCHHE €To collection.edu.ru/
CBOMCTBY
AJIKaINEHBI. Buneoypok: httQ://SChOOI'
Byrajuen-1,3 collection.edu.ru/ Ypok (SIKnacc):
- https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-
9 r_ef Ign6yTaIu/Ie 6899278 Buneoypox (MHTepypoK):
"~ https://interneturok.ru/lesson/chemistry/10
[Tomyuenne -klass/nepredelnye-
CHHTCTHYECKOT uglevodorody/alkadieny-tipy-alkadienov-
0 KaydyKa 1 osobennosti-svoystv-sopryazhennyh-
PC3MUHBI alkadienov
Bupeoypok: http://school-
AJIKUHBI: collection.edu.ru/ Tpesenranus
cocTas 1 (MH®OYPOK):
0COOEHHOCTH https://infourok.ru/prezentaciya-po-himii-
CTpocHus, na-temu-alkini-klass-1243319.html Ypoxk
10 TOMOJIOTHYECK (SIKmacc):
Ui ps. https.//www.yaklass.ru/p/himija/10-
AreTHieH — klass/uglevodorody-6579439/alkiny-
IPOCTEHILHUIA atcetilen-i-ego-gomologi-6892969
Mpe/ICTABHTEND https://www.vaklass.ru/p/himiia/_lO—
ANIKIHOB klas_s/uqIevodorody—65_79439/e_1lk|nv—
svoistva-poluchenie-primenenie-6899279
TIpezenTanus
Beraucienus :https://infourok.ru/prezentaciya-po-himii-
11 110 YPaBHEHUIO na-temureshenie-zadach-po-
XHUMHYECKOH organicheskoy-himii-1253110.html
peakiuu Buaeoypok: httQ://SChOOl-
collection.edu.ru/
Buneoypok: http://school-
collection.edu.ru/ Ypok(SIKmacc):
https://www.yaklass.ru/p/himija/10-
Apensr: klas_s/uqIevodorody—§579439/arfenv—
6eH30T i Z\gilzstS\gpolucheme—|—pr|menen|e—
12 TOMYOII. https://www.yaklass.ru/p/himija/10-
ToxenuHoCTh klass/uglevodorody-6579439/areny-
apeHOB benzol-i-ego-gomologi-6912879

Buneoypox (MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-
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rudzitis-g-e#

Bunaeoypox: http://school-
collection.edu.ru/ ¥Ypox (SIKnacc):

https://www.vyaklass.ru/p/himija/10-

I'enernueckas klass/uglevodorody-6579439/predelnye-
CBA3b nepredelnye-i-aromaticheskie-
YraeBoAopoo uglevodorody-6892051 TIpe3enTarist
13 B, (MH®OYPOK):
TIPUHAIICHKAII] https://infourok.ru/prezentaciya-
UX K geneticheskaya-svyaz-mezhdu-klassami-
Pa3IIHIHBIM organicheskih-veschestv-1540148.html
KIIaccam VYpoxk (Lludposas -
oubmorexka):https://app.onlineschool-
1.ru/10-klass/himiya/geneticheskaya-
svyaz-mezhdu-klass/article
[Ipuponusie Buneoypoxk
HCTOYHHKH (MHTEPYPOK):https://interneturok.ru/les
YIIIEBOI0POI0 son/chemistry/10-klass/predelnye-
B! IPUPOTHBIH uqIevodorodv/prlrodnve-lstochnl_kl-
a3 U uglevodorodov-pererabotka-nefti
14 OLVTHLLE Buneoypox: http://school-
YT collection.edu.ru/
HeTAHbIe Ypoxk(SIKnace):https://www.yaklass.ru/p/h
raspl, He(Th 1 imija/10-klass/uglevodorody-
NPOLYKTHI €€ 6579439/uglevodorody-v-prirode-
nepepadboTku 6917422
Buneoypox
(MHTEPYPOK):https://interneturok.ru/les
son/chemistry/10-klass/predelnye-
uglevodorody/prirodnye-istochniki-
ITpupoaHbie uglevodorodov-pererabotka-nefti
HCTOYHHKH Buneoypok: http://school-
YIJIEBOI0POIO collection.edu.ru/Ypok (SKmnacc):
B: IPUPOTHBIH https://www.yaklass.ru/p/himija/10-
a3 U klas_s/_uqIevodorodv—657_9439/p(?rerabotka—
15 nefti-i-okhrana-okruzhaiushchei-sredy-
TIOTIYTHBIC 6899731 TpesenTarus (MHOOYPOK):
HeQTAHbIe https://infourok.ru/prezentaciya-po-himii-
rasbl, HEQTH U na-temu-neft-i-sposoby-ee-pererabotki-
IPOJYKTHI ¢ 10-klass-4072116.html Vpok (PDIII):
nepepaboTKu https://resh.edu.ru/subject/lesson/6148/
Ypoxk (Lludpposas 6ubmmoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-
pererabotki/article
KoHnTtponsHas
paboTa 1o
16 pazneny Perry OI'D:https://chem-oge.sdamgia.ru/
«YTI1eBo10poL
B
TpesiebHbie Ypok (Sknacc):
17 https://www.yaklass.ru/p/himija/10-
OJIHOATOMHBIE

klass/spirty-fenoly-
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CIIMPTHI: 6580873/nasyshchennye-odnoatomnye-
METaHOI U spirty-metanol-etanol-6569756 Ypok
3TaHOIL (Iudposas _
Bosopoast 6n6nH0TeKa):h'Ftp_s://app.onImeschool-
CBA3D 1.ru/10-klass/himiya/odnoatomnye-
spirtyl/article Ypox (POII):
https://resh.edu.ru/subject/lesson/4769/
VYpoxk (Lludporas oubnmuoreka):
https://app.onlineschool-1.ru/10-
MuoroaTtoMHbI klass/himiya/mnogoatomnye-
18 € CIIUPTHI: spirtyl/article
STUJICHTJIUKOJI Vpok(AKmacc):https://www.yaklass.ru/p/h
b ¥ TJIMLEPUH imija/10-klass/spirty-fenoly-
6580873/mnogoatomnye-spirty-
etilenglikol-glitcerin-6582929
Deno: Ypok (PDLL):
CTPOCHHUC https://resh.edu.ru/subject/lesson/5727/
MOJIEKYIIBI, Vpoxk (AKnacc):
19 ¢busnueckue u https://www.yaklass.ru/p/himija/10-
XUMHAYECKUe klass/spirty-fenoly-
CBOJCTBA, 6580873/aromaticheskie-spirty-fenol-
IIPUMEHEHNE 6584218
AJbJIETHIBL: VYpoxk (Lludporas naboparopus):
(bopmanbaerua https://app.onlineschool-1.ru/10-
20 u klass/himiya/aldegidy-i-ketonyl/article
alneTanbIeTh . Ypox (P3II):
Aneron https://resh.edu.ru/subject/lesson/4776/
Buneo: http://school-collection.edu.ru/
OIHOOCHOBHBI IIpesentanus (MHPOYPOK):
& MpeJIeIbHbIe https://lnfourok.ru/_pre;entcha-po-h|m|_|-
KapGOHOBELE na-temu-karbonovie-Kkisloti-klass-bazoviy-
21 ] uroven-520349.html Ypoxk (SIKnacc):
KHCOTBL. https://www.yaklass.ru/p/himija/10-
MypaBbHUHad 1 klass/aldegidy-ketony-karbonovye-
YKCyCHas Kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067
[IpakTuueckas
paBora Ne 2. Buzeoypox: http://school-
«CRoijicTBa collection.edu.ru/ TTpe3enTarust
22 (MH®OYPOK):
paCTBOp% https://infourok.ru/prezentaciya-na-temu-
YKCYCHOH uksusnaya-kislota-4703820.html
KUCJIOTED)
CreapuHoBas u
OCHHOBAS Bpﬁlec;_ypoxéj http}//BSChool—
collection.edu.ru/ Bumeoypok
2 | o (HTERYROL)
https://interneturok.ru/book/chemistry/10-
BBICILIX klass/organicheskaya-himiya-10-klass-
KapOOHOBBIX rudzitis-g-e#
KHCJIOT
24 Mpina Kak Ipesenranus (MHOPOYPOK):
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COJIX BBICIIHNX
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KapOOHOBBIX na-temu-zhiri-mila-i-sms-klass-
KHCIIOT. UX 3745775.html Buneoypoxk: http://school-
MOIOHle’e ﬁolle(:/t/ion.edu.rll(JI/ VpOK/ (ﬁ]KﬂaC(/:io
o ttps://www.yaklass.ru/p/himija/10-
flenctsue klass/slozhnye-efiry-i-zhiry-
6850158/myla-sms-6876211 Ypok
(POLI):
https://resh.edu.ru/subject/lesson/5952/
Buneoypok: http://school-
collection.edu.ru/ ¥Ypok (SIKmacc):
https://www.yaklass.ru/p/himija/10-
CroxHbIe klass/slozhnye-efiry-i-zhiry-
5bupbl KaK 6850158/stroenie-i-svoistva-slozhnykh-
IPOU3BOIHBIC efirov-6813179 Bumeoypok
o5 KapOOHOBBIX (MHTEPYPOK):
KHCJIOT. https://interneturok.ru/lesson/chemistry/10
Tuaponus -klass/karbonilnye-soedineniya-
CITOIKHEIX karbonovye-Kisloty/proizvodnye-
bupos karbonovyh-Kkislot-slozhnye-efiry Ypok
(Ludposas dubmmoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/slozhnye-efiry-zhiry/article
Bupeoypok: http://school-
collection.edu.ru/ TIpe3eHTarust
(MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-
zhiri-1728121.html Vpox (SIKmacc):
Kuper: E‘:tps:///lvvvxéw.vak]lcgss._ru/r?_/himiiallo-
ass/slozhnye-efiry-i-zhiry-
- ;ﬁﬁfg{“@im 6850158/zhiry-6849681 Bicoypok
’ (MHTEPYPOK):
Guonormiecka https://interneturok.ru/book/chemistry/10-
4 pOJib JKUPOB klass/organicheskaya-himiya-10-klass-
rudzitis-g-e# Ypox (L{udposas
oubmoreka): https://app.onlineschool-
1.ru/10-klass/himiya/slozhnye-efiry-
zhiryl/article Ypok (POII):
https://resh.edu.ru/subject/lesson/5952/
Bupeoypok: http://school-
YTrieBoibt: collection.edu.ru/ IpesenTamus
coCTaB, (MHO®OVYPOK):
K1accupuKkanu https://infourok.ru/prezentaciya-po-himii-
27 s1. Baxkneiiume na-temu-krahmal-klass-2833296.html
NPEACTABUTEIHN Ypoxk (Lludposas 6ubmmoreka):
! TJIIOKO3a, https://app.onlineschool-1.ru/10-
dpyKTO3a, klass/himiya/uglevody/article Ypox
caxaposa (POII):https://resh.edu.ru/subject/lesson/6
150/
Kpaxman n https://www.yaklass.ru/p/himija/10-
08 LEJTI0JI03a KaK klass/uglevody-prirodnye-soedineniia-
NPUPOIHBIE 6835083/krakhmal-tcelliuloza-6843938

TOJIMMCEPbI
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https://interneturok.ru/lesson/chemistry/10
-klass/uglevody/oligo-i-polisaharidy-
saharoza-gidroliz-saharozy-krahmal Ypok
(POLI):
https://resh.edu.ru/subject/lesson/5413/

KontponbHas
pabota 1o
pazueny
29 «Kucnopoacon Pemry ET'D:https://ege.sdamgia.ru/
eprkaiue
OpraHuYeCcKue
COCIMHCHUS
AMUHBL: VYpok (Hudposas Gudmmoreka):
30 METHIAMUH U https://app.onlineschool-1.ru/10-
AHUJINH klass/himiya/aminy/article
AMWHOKHCIIOT Vpok
Bl KaK (AKmacc):https://www.yaklass.ru/p/himija
amdoTepHbIE /10-klass/azotsoderzhashchie-soedineniia-
OpraHn4ecKre 6852270/aminokisloty-amfoternye-
31 COEMHEHMUS, soedineniia-6853801 Buneoypok
uX (MHTEPYPOK):https://interneturok.ru/les
OHOJIOTHYECKO son/chemistrv/_lo-klass/_belki_-i-
e 3HAYCHHE. nukleinovye-kisloty/aminokisloty-
TlenTra nazvaniya-i-svoystva-aminokislot
Buneoypox: http://school-
collection.edu.ru/ Ypox
(AKuacc):https://www.yaklass.ru/p/himija
benkun kax /10-klass/azotsoderzhashchie-soedineniia-
TIPUPOIHBIC 6852270/stroenie-svoistva-i-znachenie-
32 BBICOKOMOJICKY belkov-6858170 Vpok (Ludposast
JSPHBIE 6ubmoreka):https://app.onlineschool-
CoeMHEHNs 1.ru/10-Kklass/himiya/aminokisloty-
belki/article
Vpox(POIII): https://resh.edu.ru/subject/les
son/4743/
OCHOBHBIC Bpﬁle(?[_ypoxij httg}//SS,ChOOI_
collection.edu.ru/ Ypox
EI(/)H\H;II/ITHH}I (Axmacc):https://www.yaklass.ru/p/himija/
33 10-klass/vysokomolekuliarnye-
BBICOKOMOJICKY soedineniia-vms-6880782/osnovnye-
JUIpHBIX poniatiia-vms-reaktcii-polimerizatcii-i-
COCAMHCHNH polikondensatcii-6880783
OCHOBHBIC
METOIbI
CHHTE3a Ypok (L[I/I(bpm_sasl oubnmoreka):
BBICOKOMOIIEKY https://gpp.onl!nesc_:hool—;ru/10—
34 klass/himiya/sinteticheskie-
JIAPHBIX . polimery/article Ypok (POIII):
COCTMHCHUH. https://resh.edu.ru/subject/lesson/6095/
IInactMaccsl,

Kay4yKH,



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
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://resh.edu.ru/subject/lesson/5413/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
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://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
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
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
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://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://app.onlineschool-1.ru/10-klass/himiya/sinteticheskie-polimery/article
https://app.onlineschool-1.ru/10-klass/himiya/sinteticheskie-polimery/article
https://app.onlineschool-1.ru/10-klass/himiya/sinteticheskie-polimery/article
https://resh.edu.ru/subject/lesson/6095/

‘ BOJIOKHA

OBUIEE

KOJIMYECTBO 34

YACOB I1O0

[MPOI'PAMME
11 KIIACC

Ne Komnnu DJIeKTPOHHBbIe UG POBBIE

€CTBO o0pa3oBaTeJibHbIE
Jlata
1/ Tema ypoka JacoB pecypchl
n
Inan DakT
Ypok

XUMHYECKUN DIIEMEHT.

(PDII):https://resh.edu.ru/s
ubject/lesson/6479/ Ypox

(Indposas

MEPUOANYECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX
anemeHTOoB J[.W.
MeneneeBa B pa3BUTUU
HayKH

1 AToM. DneKTpoHHAas 1 6ubnmoreka):https://app.onl
KOH(UTYpaIs aTOMOB ineschool-1.ru/11-
klass/himiya/osnovnye-
svedeniya-o-stroenii-
al/article
Ypok
TlepHoAUIECKHii 3aKOH 1 (SIKmacc):https://www.yakI
IMeproauueckas cucTeMa ass.ru/p/himija/11- .
klass/osnovnye-poniatiia-i-
XUMHYECKHUX AJIEMEHTOB /[. P
2 1. Men 1 zakony-khimii-

- IVICHIICTICCBA, MX CBASD C 6931691/periodicheskii-
COBPCMCHHOM TCOPHCH zakon-i-periodicheskaia-
CTPOCHUA aTOMOB sistema-khimicheskikh-

elementov- -6948490

Ypok

(AKmacc):https://www.yakl

ass.ru/p/himija/11-
3aKOHOMEPHOCTH klass/osnovnye-poniatiia-i-
W3MEHEHHSI CBOICTB zakony-khimii- )
XUMUYECKHUX 3JIEMEHTOB U leszgn::gr?gnllll zai;\(/’ggt‘:/em%t"
Exnz;;iiiiég?{;ﬁe;i};ﬂnaM elemer]tov—i—ikh—soedinenii—

3 1 po-perioda -6957324

[IpesenTanus
(MH®OYPOK):https://info
urok.ru/prezentaciya-po-
himii-zakonomernosti-
izmeneniya-himelementov-
i-ih-soedineniy-
1400406.html Ypox

(Ilmudpposast



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html

6ubmmoreka):https://app.onl
ineschool-1.ru/11-

klass/himiya/periodicheska
ya-sistema-
himichesk/article

Crtpoenue BemecTna.
XuMudeckas CBSI3b, €€
BHUBI, MEXaHU3MBbI
00pa3oBaHUs KOBAJICHTHOU
cBs3u. Bonopoanas cBsA3b

VYpox(POIII):https://resh.ed
u.ru/subject/lesson/5911/

(Buneoypoxk
(MHTEPYPOK):https://inte
rneturok.ru/lesson/chemistr
y/10-
klass/bvvedenieb/geometriy
a-molekul-ponyatie-o-
teorii-gibridizatsii

BanenTHoCTb.
DIEeKTPOOTPUIIATEIIEHOCTb.
CrerneHb OKUCIICHHS.
BemectBa MoieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

IIpesenTanus
(MH®OYPOK):https://info
urok.ru/prezentaciya-k-
uroku-himii-v-klasse-
valentnie-vozmozhnosti-
atomov-stepen-okisleniya-
282695.html Bugeoypox:
http://school-
collection.edu.ru/
Vpox(AKmacc):https://www
.vaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-
zakony-khimii-

6931691 /valentnye-
vozmozhnosti-atomov-
6939437

[TonsiTHE O AUCTIEPCHBIX
cucremax. Mctunuble u
KOJUIOUHBIE PACTBOPHI.
MaccoBast 10315 BeuiecTa B
pacTtBope

Vpox(AKmacc):https://www
.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-
7109506/dispersnye-
sistemy-smesi-6980590
Buaeoypok
(MHTEPYPOK):https://inte
rneturok.ru/lesson/chemistr
y/11-Kklass/brastvory-i-ih-
koncentraciya-dispersnye-
sistemy-elektroliticheskaya-
dissonaciya-
gidrolizb/fazovye-
sostoyaniya-veschestv-
dispersnye-sistemy-
sposoby-vyrazheniya-
kontsentratsii

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYeCKUX
coeaquHeHui. I'eHeTnueckas
CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX

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

[IpesenTanus
(MH®OYPOK):https://info
urok.ru/prezentaciya-po-
himii-klass-geneticheskaya-



https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://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/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
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://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://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://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
http://school-collection.edu.ru/
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-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

KJI1aCCOB

svyaz-himicheskih-
soedineniy-1236894.html

Knaccudukarus
XUMHUYECKUX PEAKIINH B
HEOPraHUYECKOU U
OPraHU4eCKOM XUMHUH.
3aKoH COXpaHEHHUs MacChl
BEILIECTB; 3aKOH COXPaHEHUS
Y MIPEBpAIICHUS YHEPTUU
MPU XUMHYECKUX PEAKIIHIX

Buaeoypox
(MHTEPYPOK):https://inte
rneturok.ru/lesson/chemistr
y/11-klass/bklassifikaciya-
himicheskih-
reakcijb/klassifikatsiya-
himicheskih-reaktsiy-
teplovoy-effekt-
himicheskih-reaktsiy Ypok
(Uudposast

oubmmoreka):https://app.onl
ineschool-1.ru/11-

klass/himiya/klassifikaciya-
himicheskih-reakc5/article

CKopocTb peaxiui.
OOpaTumble peaxkiuy.
XUMHYECKOE PaBHOBECUE

Buneoypoxk
(MHTEPYPOK):https://inte
rneturok.ru/lesson/chemistr
y/11-klass/bklassifikaciya-
himicheskih-
reakcijb/skorost-
himicheskoy-reaktsii Ypok

(Uudposas

6ubmoreka):https://app.onl
ineschool-1.ru/11-

klass/himiya/skorost-
himicheskih-reakcij3/article
https://app.onlineschool-
1.ru/11-
klass/himiya/obratimost-
himicheskih-reakcijl/article

10

[IpakTrueckas pabota Ne 1.
«BnusiHue pa3nuyHbIX
(hakTOpOB Ha CKOPOCTH
XMUMHUYECKON peakinm»

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

11

DNEeKTPOIUTHIECKAS
nuccormanus. [Tonsitue o
BOJIOPOJIHOM IOKa3aTele
(pH) pactBopa. Peakunu
noHHOTO oOMeHa. ['uaponus
OpPraHHYECKUX U
HEOPraHMYECKUX BEIEeCTB

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

(AKmacc):https://www.yakl
ass.ru/p/himija/11-
klass/khimiia-rastvorov-
7109506/elektroliticheskaia
-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-
7048767 Buneoypoxk
(MHTEPYPOK):https://inte
rneturok.ru/lesson/chemistr
y/11-klass/brastvory-i-ih-
koncentraciya-dispersnye-
sistemy-elektroliticheskaya-
dissonaciya-
gidrolizb/elektroliticheskay
a-dissotsiatsiya-reaktsii-



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://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://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
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n/chemistry/9-klass/himiya-
nemetallov/stroenie-
atomov-i-svoystva-
himicheskih-elementov-
nemetallov
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du3nyeCcKne CBOMCTBA
HEMETAJJIOB. AJNIOTPONUS
HEMETAJJIOB (Ha mpuMepe
KHCIIOpo/1a, cephl, pocdopa
U yrIeposa)

Ypoxk (Lludposas
o6ubmmoreka):https://app.onl
ineschool-1.ru/11-
klass/himiya/nemetally/arti
cle Ypox
(PDI):https://resh.edu.ru/s
ubject/lesson/5939/

22

XUMHYECKHE CBOUCTBA
raJiOr€HOB, CEPHI U UX
CoeqUHEHNN

Buneoypoxk
(MHTEPYPOK):https://inte
rneturok.ru/lesson/chemistr
y/11-klass/osnovnye-
metally-i-
nemetally/vodorod-
galogeny Ypoxk
(AKmacc):https://www.yakl
ass.ru/p/himija/11-
klass/kharakteristika-
nemetallov-
7269055/nemetally-viia-
gruppy-7265030

23

XUMHYeCKHe CBOMCTBA
azora, hocodpa u ux
COEeqUHEHUN

[Ipesentanus
(MHD®OYPOK):https://info
urok.ru/prezentaciya-po-
himii-na-temu-azot-i-
fosfor-6051540.html
Buneoypox:http://school-
collection.edu.ru/
Vpox(AKJIacc):https://ww
w.yaklass.ru/p/himija/11-
klass/kharakteristika-
nemetallov-
7269055/nemetally-va-
gruppy-7265028

24

XuMuueckue cBoiicTBa
yriaepojaa, KpeMHUS U X
COEIUHEHNN

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

Vpok(SKacc):https://www
.yaklass.ru/p/himija/11-
klass/kharakteristika-
nemetallov-
7269055/nemetally-iva-
gruppy-7265027

25

[IpuMeHeHre BaKHENIINX
HEMETAIIJIOB U UX
COCIVHEHUN

[IpesenTanus
:https://myslide.ru/presentat
ion/primenenie-nemetallov

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

26

O060011IEHNE U
CUCTEMATU3AIMS 3HAHUHN T10

Pemry
EI'D:https://ege.sdamgia.ru/
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TeMe «HemeTamaby.
Breraucnenus mo
YPABHEHUSM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKUE PACUETEI

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

[Ipaktuyeckas padora Ne 3.
«Pemenne

VYpok:https://multiurok.ru/fi
les/reshenie-zadach-po-
teme-metally-nemetally-11-

21 IKCIIEPUMEHTAJIbHBIX 337124 klass.html
o teme "HemeTamwisl"y BHJICOYPOKthtQ://SChOOl-
collection.edu.ru/
KonTtponsHas pabora o
28 TemaMm «MeTaib) u Peuty -
EI'D:https://ege.sdamgia.ru/
«HemeTtaminy
Ypok
(PDII):https://app.onlinesc
hool-1.ru/11-
Heopramudeckue u !(Iqss/hlml_va/neqrqan|c_hesk
OPraHHUECKHE KHCIOTHI ie-i-organicheskie3/article
29 ’ https://app.onlineschool-
Heoprannueckue u 1 ru/ll-
OpraHutCCKUC OCHOBAHMS klass/himiya/neorganichesk
ie-i-organicheskiel/article
Buneoypox:http://school-
collection.edu.ru/
Buneoypox:http://school-
AmdoTrepHbie collection.edu.ru/
HEOPraHWYECKHE U Buneoypok(MHTYPKPOK)
OPraHN4YeCKUE COCTUHEHUS. ‘https://interneturok.ru/book
30 - —
I'eneTnyeckas cBA3b [chemistry/11-klass/himiya-
HEOPraHWYCCKUX H 11-klass-rudzitis-g-e# Ypok
OPraHUYECKHX BEIECTB (POILD):https://resh.edu.ru/s
ubject/lesson/4960/
Buneoypox:http://school-
Pojp xumMuu B odecrieueHun collection.edu.ru/
3KOJIOTUYECKOM, I[Mpe3enTarust
31 SHEPTreTUYECKOU U MUIIEBON (MH®OYPOK):https://info
0€30MacHOCTH, Pa3BUTUU urok.ru/prezentaciya-po-
MEIULUHBI teme-himiya-ekologiya-
zdorove-3157847.html
Ypoxk (Lludposas
IIpesicTaBIeHNs 06 06X _6PI6J'I|I:]IOTfKa)II’}ttQS://aQQ.Onl
HAYYHBIX TPUHIUITAX INESChoo jl.ru 11
32 DOOMBILUICHHOTO klass/hlmlva/h|m|cheskz_:1va—
p . tehnologiya-proizvl/article
MOJTYyYEHUS] BAXKHEUIINX Vpok
BCIIICCTB (PDII):https://resh.edu.ru/s
ubject/lesson/3514/
[IpesenTanus
33 YenoBek B MUpE BELIECTB U (MH®OYPOK):https://info

MaTepruajioB

urok.ru/prezentaciya-na-
temu-himicheskie-
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veshestva-stroitelnye-i-
podelochnye-materialy-
4711080.html

1 IpesenTarus
(MH®OYPOK):https://info
urok.ru/prezentaciya-na-

XuMus U 3J0pOBbE

34 qeT0BeKa 1 temu-himiya-i-zdorove-
cheloveka-803499.html
Buneoypox:http://school-
collection.edu.ru/
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOT'PAMME

YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

* Xumus, 11 kiace/ I'abpuensia O.C., O0IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxunonepHoe o6mectso «M3narensctBo «lIpocsenienne»

«Xumust. 10 kmace. ba3osriit ypoers» oT aBTopa O.C. ["'abpuensna.

METOJINYECKHUE MATEPHUAJIBI IJ151 YUUTEJISA
INa6puensu, O. C. Metoanueckoe nmocodue Xumus 10 kmacc

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
INa6puensu, O. C. Xumus 10-11 xnacc. ba3oBblit ypoBeHb. MeToAMYECKHE PEKOMEHIAINH U
pabouas mporpaMma

https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET
Ypox (PDII) https://resh.edu.ru

Ypoxk (Hcmopran) https://nsportal.ru

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

Buneoypox (MHTEPYPOK): https://interneturok.ru
Ipesenrarus (Mudoypoxk) https://infourok.ru
bubmmoreka I{TOK https://m.edsoo.ru

[Mpesenrarus (3uanno) https://znanio.ru

Pemry ET'D: https://ege.sdamgia.ru/

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

VYpok, npeserrarmu:https://multiurok.ru
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