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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMma 1o XMMHUH Ha YpOBHE CpellHero odiero oopazoBaHus pazpadoTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (eaepalibHON 00pa30oBaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6OpaszoBanus (POIl COQO), npexacraBneHHbIXx B DeneparbHOM TOCYIaPCTBEHHOM
obpazoBarensHoM cranpapte COO, ¢ yuetom Konneniuu npenogaBaHus yuyeOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3aunusx Poccuiickorr ®exepannu, peaan3yrOMUX
OCHOBHbIE 00pa3oBaTebHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusit B Poccuiickoit @Depepanmm Ha mnepuoa jgo 2025 roma» (PacmopspkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OINpEIeIeHHUI0 OO0IIen
cTpaTeruu oOy4eHHUs, BOCIIUTAHUS U PAa3BUTUS OOyUaIOLIUXCS CPEACTBAMU YU4EOHOro mpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLENTYadbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEeNeH, CONEpXKaHMSA, PE3yJIbTaTOB OOy4YeHHS U
TpeOOBaHUH K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IOJyyaeMoOe BBIIYCKHHKaMU  00Ieo0pa3oBaTebHON
OpraHM3alliM, SBISETCS HEOTheMJIEMOW 4YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepUIAlOIIMM ATallOM peajlu3alMyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, NPUCYIIHUX LEJOCTHONM CHCTeME XHMMHMYECKOro oO0pa3oBaHMs. OTH LEHHOCTU
KacaloTcs TO3HAHMSI 3aKOHOB MPHUPOABI, (OPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYyIbTYpHI
YeJIOBEeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/J0pOBBI0 H
MpUPOAHON cpese. Peanusyercs xumuueckoe oOpa3oBaHre 00ydaroOLMXCsl HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs CPEACTBAMHU y4€OHOTO TpeaMeTa «XUMHUS, COICPKAHUE U TOCTPOCHHE
KOTOpPOTO OIpEeNeieHbl B MporpaMMme IO XHMHUU C YYCTOM CHeHU(PUKA HAyKH XUMHUH, €€
3HAYEHUS B MO3HAHUU MPHUPOJIBI U B MATEPUATBHOMN KU3HU OOIIECTBA, @ TAKXKE C yUETOM OOIINX
1eJiel U MPUHIUIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK HIpaeT ocoOyio poJib B COBPEMEHHOM
[MBUIM3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepuaNbHON KyIbTypbl. OHA BHOCHUT CBOW BKJIaJa B
(hopMHpOBaHHE PAMOHAIILHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHUE IIEJIOCTHOTO TPECTABICHUS

00 OKpyKarolleM MUpPE KaK O €MHCTBE MPUPOIBI U UeI0BeKa, KOTOpoe (POpMHUpPYETCsl B XUMUU
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Ha OCHOBE ITOHUMAaHUs BEIIECTBEHHOI'O COCTABA OKPY’KAIOIIEr0 MUpPa, OCO3HAHMS B3aUMOCBSI3H
MEX]y CTPOCHUEM BELIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHsS CTala
HEOTHEMJIEMON YacTbi0 MHMPOBOH KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpyla U
KHU3HM KakJoro wieHa obmectBa. COBpeMEHHash XMMHUsl KaK HayKa CO3MJaTelbHas, KaK HayKa
BBICOKMX TEXHOJIOTH HalpaBlieHa Ha pEUIeHHE III00aJIbHBIX MPOOIEM YCTOHYMBOTO Pa3BUTHA
YelIOBEYECTBA — CHIPbEBOM, DHEPreTHYECKOH, MHINEBON, AKOJIOTUYECKOW O€30MacHOCTH U
OXPAaHBbI 37J0POBbSI.

B cootBercTBUM ¢ OOIMMM LENSIMU M HNPUHLUIIAMU CPEIHEro obuero odpa3oBaHus
conep:kanue npeamera « Xumus» (10—11 kmaccrl, 6a30BbIi ypOBEHb H3YUEHHS) OPUEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJArOTOBKY OOYyYaroIMXcsi, HEOOXOAUMYIO UM JUIs
BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIELIHOI'O BKJIIOYEHHS] B KU3Hb COLIMyMA,
IPOI0JDKEHUS 00pa30BaHMs B PA3IMUHBIX 00JACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu  npeamera «XuUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «O0Ias 1 HeopraHuIecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMA 3HAHUI 110 HEOPTaHWYECKOW XUMHH (C BKIIOUYEHHEM

3HaHUH K3 0011l XUMUH) U OpraHndecKoi xumMuu. GopMUpoOBaHKE TaHHON CHCTEMbI 3HAHUH
IOpU HM3Y4YEHUH MpeaMeTra 00ecreuyuBacT BO3MOXHOCTb PACCMOTPEHHUS BCEro MHOIrooOpasus
BEIIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxkanus KypcoB — «Opranuueckas XxuMus» U «OO0miast 1 HeopraHu4eckas
XUMUS» c(hopMHpOBaHa B IMporpaMMme MO XMMHUHU Ha OCHOBE CHCTEMHOTO IMOJX0Ja K W3YUYEHHIO
yuyeOHOro Matepuasna M OOYyCIIOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWNA Ha
ONPEAEICHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHM BEILECTBA
paccMaTpuBarOTCSl HA YPOBHE KJIACCUYECKON TEOPUH CTPOECHUS OPraHWYECKHX COEAVHEHUH, a
TaKkK€ Ha YPOBHE CTEPEOXUMHYECKHX W DJIEKTPOHHBIX INPEACTABICHUN O CTPOCHHM BELIECTB.
Ceenenusi 00 M3y4yaeMbIX B Kypce BEIECTBaxX [MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB 0O
CJIO)KHBIX OMOJIOTMUECKH AKTUBHBIX COEIMHEHHHA. B Kypce opraHndeckoil XMMHM MHOIy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEepBOHAYAIIbHBIC
MIPE/ICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(UKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUN.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMHus» 0a30BOTO YpOBHS paccMaTpUBAaeTCs
W3yYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TEOPETUUYECKUN MaTepuan Hu

(bakToNOrMuecKrue CBEACHHS O BEIIECTBaX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTHU, B Kypce
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«OO0mIasi 1 HeOpraHWYeCcKask XUMHUsD» OOYJArOIIMMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAUEHUE TEPUOJMUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOHOJIOTHYECKHX MO3UIUH,
riy0xke MOHATh HCTOPUYECKOe H3MEHeHHe (DYHKIUM 3TOro 3akoHa — OT oOoOmiaromeit a0
OOBSCHSIIONIEH U IPOTHO3UPYIOIIICH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUHU, CBOMCTBAX U
MPUMEHECHHH, a TAK)KE 0 XHMHUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercs B kypcax 10 w11 knaccoB asiaeMEHTaMU  COJACpP)KAHUSA, HMEIOIIUMHU
KyJIbTYPOJIOTHYECKHM M TNPUKIATHOW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT IOHHUMAHHIO
B3aMMOCBS3M XHMHHM C JPYTUMH HayKaMH, PacKpbhIBalOT €¢ pOJb B IO3HABAaTEIbHOW U
MPAKTUYECKON JEATCIILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKCHHS K IPOIECCY
TBOPYECTBA B 00JACTH TCOPHH W MPAKTUYCCKUX MPUIOKCHHA XUMHUHU, IOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOIeMaX, CBSI3aHHBIX C XMUMHEH,
KPUTHUYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHSATH €¢ IS MOTMOJHEHHs 3HAaHUM, pellieHus
WHTEJUICKTYaIbHBIX W 3KCIIEPUMEHTAIBHBIX HCCIICIOBATEIbCKUX 3a1ad. B 1menoM comepikaHue
y4e0HOTro TpeaMeTa « XUMUsD» JaHHOTO YPOBHS M3YUYCHHsI OPUEHTHUPOBAHO Ha (popMHpOBaHUE y
00y4aroIuxcsi MUPOBO33PEHUECKON OCHOBBI Ml TOHUMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUuaIbHOE €AMHCTBO HEOPTAaHUYECKOTO M OPTraHMYEeCKOro MUpPA, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTABOM M CTPOCHHEM, TT03HABAEMOCTh MTPUPOIHBIX SBJIICHUN ITyTEM dKCTICPUMEHTA
W peIICHHUS TPOTUBOPEUYMH MEXKITYy HOBBIMH ()aKTaMH M TEOPETHYCCKHMH MPEIMOCHUTKAMH,
OCO3HaHHE POJIM XUMHUHU B PELICHUHU SKOJIOTMUYECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
SHEPTETHUYECKUX PECYpPCOB, ChIPbsI, CO3aHMS HOBBIX TEXHOJIOTHI U MaTepUAIOB.

B maHe pemnenust 3amad  BOCIMTAHUWS, Pa3BUTHUS W COIMAIM3ALUU  OOYYaroIIUXCs
MPUHATBIE TPOTPAMMON MO XUMHUU TOIXOAbl K OMPEACNEHUI0 COJEpPKaHUsS W TOCTPOCHUs
mpeaMeTa IpeyCMaTpUBaOT (POPMHPOBAHKME YHUBEPCATBHBIX yYUYCOHBIX JCWCTBHM, WUMEIOIIHX
0a30BOE 3HAUCHUE IS PA3IUIHBIX BHJIOB JEATCIILHOCTH: PEIICHHS TIPO0JieM, TIONCKa, aHaIi3a U
00paboTKkK WH(pOpPMAIMK, HEOOXOMUMBIX Il TNPUOOPETEHUS OMbITa MPAKTUYECKOW U
HCCIIeIOBATENLCKOM IeITeTbHOCTH, 3aHUMAIOIIEeH BaKHOE MECTO B IO3HAHWU XUMHUHU.

B mpakTuke npenoiaBanus XUMUHU KaKk Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK U
Ha ypOBHE CpeaHero oOmero oOpa3oBaHUS, TPH  ONpPENCICHHH COACPIKATEIbHOM
XapaKTepUCTHKU IeNell M3ydeHHUs TMpeaAMeTa HampaBlIeHHEM IEepPBOCTEIIEHHOW 3HAYUMOCTHU
TPaIUIIMOHHO TpHU3HACTCS (OPMUPOBAHHWE OCHOB XUMHUYECKOM HAyKH Kak o0OJacTH

COBPECMCHHOI'O €CTCCTBO3HAHMA, HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YE€JIOBEKA W KaK OJHOI'O H3
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KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIMYECKOM TOUYKM 3pEHHUS TAaKOW MOAXOA K
ONPEJIEICHUIO LIeJIEeH N3YUEHUS IPEIMETA ABIISIETCS BIIOJIHE OIIPaBIAHHBIM.

CoryacHO J1TaHHOM TOYKE 3pEHUs IVIABHBIMM LEJIIMU HU3Y4YEHHUS IpeaMmeTra «XHUMHA» Ha
6a3oBoM ypoBHe (10 —11 k1) siBASIFOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIIEH cocTaBisfOIen
€CTECTBEHHO-HAy4YHOW KAapTHUHBI MUpPa, B OCHOBE KOTOPOW JI€XKaT KJIKOYEBBIE MOHSTHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPHUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX 0000IIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HayYHbIX METOJ/IaX MO3HAHMS BELIECTB U
XUMHUYECKHUX peakluil, HeOOXOIUMBIX JUIsl IPUOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHEHHEM XHMHYECKOTO OHKCIEPHUMEHTa, COONIOJACHHEM TMpaBui 0Oe30M1acHOro
oOpalleHus C BeLeCTBaMHU.

Hapsiny ¢ atum, coaepikarenbHas XapakTepUCTUKA 1eJIed U 3a7a4 U3yYeHHUs] IpeIMeTa B
MporpamMMme 1o XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU ITPUOPUTETAMU
B CHUCTeME cpeaHero oodmiero obpazoBaHus. CeronHs B NpenoJaBaHUM XUMHHU B OOJbILICH
CTENIEHU OTNACTCS MNPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CoJepKaHusi oOyudeHus,
OpPUEHTUPOBAHHONW Ha TOATOTOBKY BBITYCKHHKAa 0O0Ie00pa3oBaTeIbHOW  OpraHu3alllu,
BJIAJICIONIEr0 He HAabOpoM 3HaHUH, a (QyHKIMOHAIBHOW I'paMOTHOCTBIO, TO €CTh CIIOCOOaMM U
YMEHUSMH aKTUBHOIO MOJYYEHHUs 3HAHUW U MPUMEHEHMS UX B PEAIbHOW KU3HM AJIA pELICHUs
MPaKTUYECKUX 3aj1au.

B cBs3u ¢ 3TuM npu u3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUpYIOLIEe 3HAuY€HHE
NpUOOPETAOT TaKHe LU U 3a/1a4H, KakK:

ajanTanys OOy4aromMxcs K  YCJIOBHUSM JWHAMHUYHO  Pa3BUBAIOIIETOCS  MHpA,
(bopMHpOBaHHE UWHTEIJIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY NPHUHATHUIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM,;

dopmupoBaHue y OOyYarOIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IJI PA3IMYHBIX BHJIOB JEATEIBHOCTHU: PELICHHs POOIeM,

MOMCKa, aHaiM3a u 00paboTku WH(OpMAINUK, HEOOXOAUMBIX ISl TPUOOPETEHHUS OIbITa
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JeSTeIbHOCTH, KOTOpAasi 3aHMMAeT BA)XKHOE MECTO B MO3HAHWU XMMHH, a TAKXKE JUIA OLEHKHU C
MO3UIMK HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OPraHU3M YeJI0OBEKa U IPUPOTHYIO CPELY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSTEIBHO INPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBHUH C KU3HECHHBIMH NOTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTUH JUIsI TOUCKA M aHAIN3a Y4eOHOM W HayYHO-TIOMYJISIPHON MH(POPMAIIH XUMHUYECKOTO
CoZlepIKaHHS;

(dbopmMHpoBaHUE U PA3BUTHE y OOYYAIOLINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHNUS,
HaOIIOIaTebHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUITAHUPOBAHNUH M TIPOBEJCHUN XUMHUYECKOT0 SKCIICPUMEHTA;

BOCIIUTAaHHE y OOyYaromuxcs YOeXKICHHOCTH B TYMAaHHCTHYECKOW HAINpPaBICHHOCTH
XUMHHM, €€ BaXHOM poIM B  pelIeHUH TJI00albHBIX  MpoOJEM  palMOHaIbHOIO
MPUPOJIONIONB30BAHUS, TOIMOJHEHUSI SHEPreTHYECKUX PECypCOB M COXPAaHEHHS MPUPOIHOTO
paBHOBECHUS, OCO3HAaHHS HEOOXOAMMOCTH OEpeXHOTrO0 OTHOIICHHS K MPUPOAE U CBOEMY
3JI0OPOBBIO, & TaK)Ke MPHOOPETEHUS OIBITAa UCIIONB30BAHUS TTONYYCHHBIX 3HAHUN IS TIPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKIUMH SIBJICHUSIMHU.

B yueOGHOM mutane cpemHero obuiero oopazoBaHus NpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NMpeIMeTHOMN 00s1acTh «EcTeCTBEHHO-HAayYHbIE TPEAMETHD.

OO01iee yuCino yacoB, OTBEACHHBIX Ul U3YYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
oOuiero obpa3zoBaHusi, coctaBiser 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11

knacce — 34 daca (1 yac B Hefento).
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COJAEPKAHUE OBYUYEHUA

10 KJIACC
OPI'AHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XMMHUH

[IpeameT opraHM4ecKOil XMMHUU: €¢ BO3HUKHOBEHHE, PA3BUTUE U 3HAUYCHHE B MOJYYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopus CTpoeHUs: opranndyeckux coenuHenuid A. M. bytneposa,
e¢ OCHOBHBbIE TONOXKEHUsA. CTpyKTypHBIE (DOpPMYIIBI OpPraHWYECKHX BemIeCTB. [ omoiorus,
nzoMepust. XUMHUYeCKasi CBSI3b B OPraHMUECKUX COCUHEHUSIX — OJUHAPHBIE U KpPAaTHBIE CBS3H.

[IpencraBnenne o  kinaccudukalvu  OpPraHUYECKUX  BemiecTB.  Homenknatypa
OpPraHMYECKUX COEIMHEHUIl (cucTeMaTuyeckas) W TPUBHAIbHBIE HA3BaHUA BAKHEUIINX
IIpE/ICTaBUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YUEHUSI BEUIECTB M MX NPEBPALLECHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHUYEeCKUX BELIECTB M MaTephalaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIEeCTB, HAONIOJCHHE U ONUCaHHE JEMOHCTPALIMOHHBIX OMNBITOB IO
MIPEBPALICHUIO OPTraHUYECKUX BELLECTB MPU HAarpeBaHUU (IJ1aBjieHue, OOyTIMBaHUE U TOPEHHE).

Yruesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYeCKM psa. MeraH M 3TaH — mIpocTeiimne
NPEJCTaBUTENIN AJIKaHOB: (U3NYECKHE U XHMHUYECKHE CBOWCTBA (PEAaKUMU 3aMEIIeHUs |
TOpPEeHMs), HAX0XK/I€HNUE B IPUPOJIE, OTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI pAll. DTUIEH U IMPONWIEH — IpOoCTene
NIPEJCTaBUTENIN AaJIKEHOB: (U3MYECKHEe M XMMHUYECKHE CBOMCTBA (peakiuu T'MIpUPOBAHUA,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEpPHU3allin), OJIy4eHUEe U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u metwnOyTtaaueH-1,3: cTpoeHue, BaXXKHEHIINE XUMHUYECKHE
cBOMcTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTHM CTpPOEHHUS, TOMOJIOTHUECKUH psAA. ALETHIeH —
MIPOCTEHIINIA MTPEeICTaBUTENb aJIKHHOB: COCTaB, CTPOEHHE, (PU3MUECKHE U XUMUYECKHE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUSI ), TOJyUYEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (uzMUecKHMe M XMMHUYECKHE CBONCTBa (peakiuu

raJJoreHUPOBAHUS M HUTPOBAHUS), MOJyYeHHE M NpuUMeHeHue. Tonyon: cocmas, cmpoeHue,

qbus’uqecmte U Xumuyeckue ceoucmaed (peam;uu 2aNl0ceHUpo6arHusl u Humpoeanuﬂ), noJjiyyeHue u
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npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHuecKass CBSI3b MEXIy YIJIEBOJOPOJAMH,
MPUHAIISKAIMMHA K PA3TUYHBIM KJIaccaMm.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIil Ta3 u momyTHbIE He(TSIHBIE Ta3bl.
Hedtr m e¢ mnpoucxoxnenue. CrocoObl TniepepabOTKM HEPTH: TMEPEroHKa, KPEeKUHT
(TepMHYECKHIA, KaTATUTHYECKHH ), mupoiu3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIJICHHOCTH ¥ B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €T0 MepepadoTKH.

DKCTIepUMEHTAIBHBIE METOJIbI M3YUYCHHS BEIIECTB M UX MPEBPAIICHHI: 03HAKOMIICHHUE C
o0pa3iamMu IIacTMacc, KaydyKoB U pe3uHbl, Koyuiekiuu «HedTe» u «YTolby», MoaeInpoBaHe

MOJICKYJI YITIECBOAOPOAOB W TaAJIOICHOIIPOU3BOAHBIX, IIPOBCACHUC MIPaKTUUYECKON Da6OTLI:

MOJTyYSHHE ITUJICHA M U3YYCHUE €TO CBOWCTB.

Pacuérnble 3anaun.

Bblunciienuss 1o ypaBHEHHMIO XHUMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJIMWYECTBA
HCXOJHOI'0 BCHICCTBA HIIM IMPOAYKTAa PCAKIUH I10 HU3BCCTHBIM MACCE, O6’I)éMy, KOJIMYCCTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucjiopoacoaep:kauiue oprannyeckue coeJuHeHHs1

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHHE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMH METAJJIaMH, TaJOT€HOBOJOPOJIaMU, TOPEHHE),
npuMeHeHne. BoopoaHbIe CBS3H MEXIy MOJIEKyJIaMH CIUPTOB. J[eficTBHE MeTaHOIa U dTaHOoJa
Ha OpraHMu3M YelloBeKa.

MHoroaroMHbIe CIIMPTHI. DTUIEHTIIUKOIL U TIIAOCPHUH: CTPOCHHUC, (1)I/I3I/I‘I€CKI/I€ n
XUMHYECKHE CBOMCTBA (BSaI/IMOHGfICTBHG CO IICJIOYHBIMU METAJIJIaMH, KAYCCTBCHHAA PCAKIIUA HaA
MHOIO0aTOMHBIE cHHpThl). JlelicTBue Ha opraHu3Mm uyenoBeka. I[IpuMeHeHHe TriIuepuHa WU
STUJICHTJTUKOJISL.

@deHoN: CTpOCHHWE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anpneruapl U kemouwvl. DopManbIETHI, alleTATBJICTHA: CTpoeHHe, (U3UYECKUe u
XMMUYECKHE CBOMCTBa (peaklMy OKHMCIEHHS W BOCCTAaHOBJICHHS, KaueCTBEHHBIE PEAKIUH),
MOJIyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeniebHble KapOOHOBbIE KUCIOTh. MypaBbuHasi U YKCYCHasi KUCJIOTHI:
cTpoeHue, pU3MUecKue 1 XUMHUECKUE CBOMCTBA (CBOWMCTBA, OOIIUE ISl KJTacca KUCIIOT, PeaKIns
TepuUKaAIMK), TONydeHHe M mnpuMeHeHue. CreapuHOBas M OJIEMHOBas KHCIOTHl Kak
NpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX KHUCJIOT. MbIJla KaK COJIM BBICIIUX Kap60HOBI>IX KHCJIIOT,

HUX MOIOIIEE NEHCTBHUE.
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CrnosxHble 2QUpbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsr. ['unponns xxupos. [Ipumenenue xxupos. buosorndeckas posib )KUPOB.

VYrneBoabl: cocTas, KiaccupuKalus yrieBoaoB (MOHO-, TU- U MoJarcaxapusl). ['moko3a —
MPOCTEHIINIT MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3NYECKHE U XHMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaoM Mmeau(ll), okucineHne amMMHauyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHWE, OpOKCHHE TJIFOKO3bI), HAXOXKIECHUE B MPHUPOJE,
npuMeHeHue, ouonorundeckas poib. Dorocunres. pykro3a Kak U30Mep IITIOKO3HI.

Kpaxman u nemntono3a kak npupoiHble moiuMepsl. CTpoeHrne Kpaxmaina U HEJUTH0JIO3bL.
du3nyeckue U XUMUYECKUE CBOMCTBA Kpaxmaina (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHs C HOJIOM).

DKCrepUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB M HMX MPEBpallleHUil: MpOBEICHUE,
HaONlIO/ICHWE M OINMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIC
peaKuuu OJHOATOMHBIX CHHUPTOB (OkucieHHe 3TaHona okcuaoM wmeau(Il)), MHOroaromMHBIX
cnupToB (B3auMopelcTBue muuepuHa c rugapokcugoM menu(ll)), anpaerunoB (oxkucieHue
aMMHadHBIM pacTtBopoM okcuga cepeOpa(l) m ruapoxkcumom wmenu(Il), B3ammomelicTBue
Kpaxmalia ¢ HOJIOM), MpOBEICHHE IMPAKTUUYECKOH pabOThl: CBONCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuerHble 3amaun.

Bbluucnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BeIleCTBa WJIM TNPOJAYKTa peaklM IO M3BECTHBIM Macce, 00bEMy, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHM4ecKie COeMHEHUS.

AMHUHOKHMCIOTBI Kak aM{QOTepHble OpraHMYecKue coeAuHeHus. @dusnueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKHUCIOT (Ha NpUMepe TIJMIMHA). buojoruueckoe 3HauyeHUE
aMuHOKHCIOT. [lenTuabt.

benky kak nmpupoAHbIE BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TPEeTHUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOHCTBa O€JIKOB: THIPONN3, JEHATypalus,
KayeCTBEHHBIE PEaKMU Ha OEJIKH.

DKCrepUMEHTAIbHBIE METOJIbl M3YYEeHMsI BEIIECTB M WX IpEeBpalleHUIl: HaOlo/leHne U
ONMCaHHE JEMOHCTPALlMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HarpeBaHWU, IBETHHIE
peakuuu OenKoB.

BbicokomoieKy IsIpHBIE COeTHHEHUSI
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OCHOBHbBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IIOJIMMEPU3ALUH, CPEIHsIs MOJIeKyJsipHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPU3ALUs U ITOJIMKOHIEHCAIIHSL.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHHs BELIECTB M UX INPEBPALLEHUI: 03HAKOMIIEHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeaIMETHBIX CBA3€M IpU M3ydyeHUHM OopraHuyeckoil xumuu B 10 Kiacce
OCYILECTBIIICTCSI Yepe3 MCII0JIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.
OOme ecTeCTBEHHO-HAyYHBIC TOHSTHSA: SBJICHUE, HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaJUu3, CHUHTE3, KiIaccu(uUKalMs, IEepUOJUYHOCTh, HAOIIOEHHE, HW3MEpEeHue,
AKCIIEPUMEHT, MOJIETUPOBAHHUE.

®u3nka: MaTepusi, JHEPIUsl, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPI€TUYECKUI YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIMYMHBI M €TUHHIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Omocdepa, oOMEH BeEmIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTrMYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBOIbL, KHUPHI, (PEPMEHTHI).

['eorpadusa: MuHepanbl, TOpHbIE MOPOJIBI, MOJE3HbIE HCKOMAEMbIE, TOIJIMBO, PECYPCHI.

TexHosorus: NUIEBBIE MPOLYKTHI, OCHOBBI PAllMOHAJIBHOTO ITUTAHMSI, MOIOIIIME CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenaparThl, MaTepHallbl U3 HCKYCCTBEHHBIX M CUHTETUUYECKUX

BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUH

Xumudeckuii dmeMeHT. AToM. Sfnpo aroma, H30TOINBI. JIEKTpOHHAs 000J0YKa.
DHepreTuyeckre ypOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, s-, P-, d- ameMeHTh. OCOOECHHOCTH
pacmpesieNieHus: IEKTPOHOB 0 OPOUTANISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DnexTpoHHas KOHPUTYpaIHs aTOMOB.

Ilepuonuueckuii 3akoH W Ilepuommueckas cucrema XuMuueckux osnemMeHtos /[l H.
MenaeneeBa. CBs3b NepUOIUYECKOTO 3akoHa U Ilepmonnueckoil CHUCTEMBl XUMHUYECKUX

anemenToB Jl. M. MeHneneeBa ¢ COBpEMEHHON TEOpPHUEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
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M3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyHIaM U nepuojaM. 3Hau4eHUEe MEPUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BHIIbI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HEMNoJIsIpHas U TOJspHAs, MOHHAsA, MeTajuinueckas). MexaHu3Mbl 0Opa3oBaHUsI KOBAJIEHTHOM
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BameHTHOCTB.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIIEHUs. VIOHBI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBA. THUNBl KPUCTALIMYECKUX PEHICTOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOMN PELICTKH.

[TonsiTue o aucnepcHbIX cuctemax. MIcTHHHBIE U KOJUIOMIHbBIE pacTBOphL. MaccoBas 10
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmarypa  HEOpraHMYECKUX
BEIECTB. ['eHeTHueckas CBsI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAIIMX K Pa3IMYHbIM
KJ1accam.

Xumnueckas peaknus. Knaccupukamuss XMMHUYECKHX pEakuuii B HEOPraHUYECKOW H
OpPraHMYEeCKON XMMUU. 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS
SHEPTUH NPU XUMUYECKUX PEaAKIUAX.

CKopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTUMbIE peaKIuu.
Xumunyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHS.
[Tpunnun Jle Hlatense.

DOnekTponauTnueckas auccoruanus. CunbHble U ciabble snekTponuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpallbHasl, IETOUHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

OKCrepUMEHTAIbHBIE METO/bl M3YyYeHHs BEUIECTB M WX MPEBpAIICHUN: JEeMOHCTPALUS
tabmun «[lepmonnueckass cucrtema xumuueckux sieMeHToB J[. M. MenaeneeBay, uzydeHue
MojeNel KPUCTAJUIMUECKUX PEeIICTOK, HaOMI0JeHHEe U OMNHMCAHHE JIEMOHCTPAIIMOHHBIX U
nabopaTOPHBIX OIBITOB (pa3ioXKeHHe NEepOKCHIa BOAOPOAA B MPHCYTCTBUHU KaTaau3aTopa,
OIIpEEIIEHUE CPENbl PACTBOPOB BEIIECTB C MOMOLIBI0 YHUBEPCAIBHOIO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpPOBEACHUE MpakTU4YecKol paboThl «BiusHHE pazauyHbIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKOW PEAKITHI.

PacuéTnble 3amaun.

Pacuersl Mo ypaBHEHUAM XMMUUYECKUX PEAKIMH, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,

paC‘-IéTI:I C UCIIOJIb30BAaHUECM INOHATHUA «MaCCOBAasdA A0JIA BCIICCTBA.
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Heopranuueckasi xumust

Hemeramnbl. Ilonoxkenne HemetraioB B Ilepuogmyeckoil cucTeMe XHUMHUYECKUX
anemenToB JI. M. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsS aToMmoB. Du3nueckue CBOWCTBA
HEMETAIIJIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, (hochopa u yriieposa).

XVMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAIUIOB (TAJOr€HOB, cephl, a30Ta, ¢ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUHN (OKCUIOB, KHCIOPOACOASPIKAIIUX KUCIOT, BOAOPOIHBIX
COCITUHEHUIN).

[IpruMeHeHrne BaXKHEHIITMX HEMETAJIOB U UX COCIMHEHUH.

Meramnsl. 1lonoxenune metaios B lleproanyeckoi cucteMe XMMUYECKUX 3JI€MEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOImue
¢usndeckue cpoiictBa MeTauioB. CIIaBbl META/IOB. DJEKTPOXMMHYECKUN PsiJi HANPSHKEHUN
METaJLIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEWMIIMX METAJUIOB (HATPHUM, Kalui, KalbI[Mi, MarHuu,
QTIOMUHUM, IMHK, XPOM, KEJI€30, MEJ/Ib) U UX COCTUHEHUM.

O61ue ciocoOsl nostyyeHust MetaioB. [IpumeHeHre MeTamioB B ObITY U TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbl M3YyYEHMs] BEIIECTB M WX TMPEBpalICHUN: H3yUYCeHHE
KoJuleKuu «MeTamapl M CIUIaBb», OOpa3lloB HEMETALIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3ama4, HaONIOJeHWEe W  OMNHCAaHWE JEMOHCTPAIIMOHHBIX U  JIa0OpAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCHUIA aTIOMUHHUS C PacTBOpaMH KHUCIOT W IIeJOoYeil, KaueCTBEHHBIC
peakiuy Ha KaTHOHbBI METAJLJIOB).

PacuérHrie 3agaun.

Pacuetbl macchl BemiecTBa WM 00BEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJIHOTO M3 YYacCTBYIOIIMX B PEaKIIMM BEIIECTB, pacdyeThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOTyKTOB PEAKIIMH, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMHuS ¥ JKU3Hb

Ponp xuMuu B o0ecrie4eHrnr 3KOJIO0THUYECKON, SHEPreTHUECKON U MUILEBOI O€301MacHOCTH,
pa3BUTUU MeAWIUHBL. [loHSATHE O Hay4YHBIX METOJaX ITO3HAHHUS BEIIECTB M XHUMHUYECKHX
peaKiuii.

[IpencraBnennss 00 OOMMX HAy4YHBIX MNPHUHIUIAX TMPOMBIILICHHOTO TOJYYEHUS
Ba)KHEUIINX BEIIECTB.

YenmoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAKHEHIINE CTPOUTEIBHBIC MaTepHAIbI,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KPAaCKH, CTEKJIO, KE€paMHKa, MaTepHaybl I JJIEKTPOHUKH,

HaHOMAaTepHalibl, OpraHM4YeCcKUe U MUHEpaIbHbIEe y100pEHUS.
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XuMHsT U 3]I0pOBbE YEJIOBEKA: IPaBWJIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IPEnaparos,
npaBuiia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TOBCEIHEBHOM JKU3HH.

MesxnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaMETHBIX CBS3€H MPU U3yYEHUH OO0IIeld U HEOPraHWYEeCKOW XMUMHHU B
11 xiacce oCyIIECTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATHUM,
TaK M MOHSTHH, SIBJISIIONIUXCS CUCTEMHBIMH JJII OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4yHbIe MOHATHS: Hay4yHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  KilacCU(pUKalusd,  MEePUOJUYHOCTh,  HAOIIOJIEHUE,  HAKCIEPHUMEHT,
MOJICJIUPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: marepus, SHEPrHs, mMacca, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3OTOII,
PaMOaKTUBHOCTh, MOJEKYJa, DPHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIIMYMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: knerka, opraHu3M, 5KOocHcTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE MOPOABI, TOJE3HBIE HCKOIAEMbIE, TOTIINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIJIEHHOCT, MeTaJLTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHalioB, CEeJIbCKOXO3SHCTBEHHOE MIPOU3BOJICTBO, MUIIeBas
MIPOMBIIIIICHHOCTh, (apMalleBTUYECKass MPOMBIIIJIEHHOCTh, TMPOU3BOJICTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTD,

HaHOTCXHOJIOT'H.
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INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
11O XUMHUHU HA BA30OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWSA K pe3yibTaTaM OCBOCHHUS OO0YyYarOIIMMHCS
MpOrpaMM CpeaHero o0miero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hay4no-meTonn4eckoii OCHOBOM st Pa3pabOTKM IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHUS
IpOrpamMM CpeHero o0Iero 00pa3oBaHus SIBISETCS CUCTEMHO-ESTEIbHOCTHBIN TOAXO/.

B cooTBeTCTBMM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHUS TNpeaMmeTa «XHMHs» Ha YpPOBHE CpeIHero oomero oOpa3oBaHUS
BBIJICJICHBI CIIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHHE OOYYAIOUTUMUCS POCCUHUCKON TPaKJAaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIMYue MOTUBALUU K O0YYEHUIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HAa OCHOBE KIIHOYEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAIULIMIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS B CBOEH JEATEIBLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, IPUCYIIMMHU IIEJIOCTHOM CHCTEME XUMHYECKOIO
o0Opa3oBaHuUs;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh ILIENTH U
CTPOMTb JKU3HEHHBIE IIJIaHBI.

JInaHOCTHBIE pE3yJbTaThl OCBOEHHUS TMpeAMeTa «XUMHS» JIOCTUTaloTCs B EIUHCTBE
y4eOHOM ¥ BOCIUTATENbHOM JAESITENIbHOCTH B COOTBETCTBUM C T'yMaHMCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH M HJ€AJIaMU POCCHUHCKOIO
rpaXJaHCKOro oOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHM W MpPaBUJIAMM TOBEIEHUS,
CHOCOOCTBYIOLIMMH TIpOIIEcCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00yYarOIINXCH.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS INpenMeTa «XHUMHUS» OTpaXkaroT COPMHPOBAHHOCTH
OIbITa TO3HABATEIbHOM M MPAKTUYECKOH JAEATENbHOCTH OOYyYalomMXCcs [0 pean3aluu
MIPUHSATHIX B OOILIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMA:
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OCO3HAHUS 00YJAIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MTPAB M 00sI3aHHOCTEH, YBaXKCHUS K
3aKOHY M MPABOIOPSIKY;

MPEJICTABICHHUS O COIMAIIBHBIX HOpMaxX M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JCSITSIBHOCTH MIPU CO3AaHUH YUECOHBIX ITPOCKTOB,
pelieHnr yueOHbBIX U MO3HABATEIIBHBIX 33]1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh ¥ PUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY W apTyMEHTBI IPYTUX
MIPU aHATM3E PA3IUYHBIX BUIOB YUCOHOM NEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHHA:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYCCKOMY W HAYYHOMY HACICIAWIO OTCYCCTBCHHOU
XUMMWH;

YBOXCHHSI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUM W TPAKTHYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHSI TOTO, YTO JOCTH)KCHUS HAyKH €CTh Pe3yJIbTaT JIUTCIBHBIX HAOIIOJCHUM,
KPOTIOTJIMBBIX SKCTIEPUMEHTAILHBIX TOMCKOB, TOCTOSTHHOTO TPY/a YICHBIX U TPAKTHKOB,;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHaIu3e
MH(OpPMAIIUY O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHONW XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS

HPABCTBEHHOT'O CO3HAHWSI, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallid, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSAMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYICh HAa MOPaJbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOC MOBEJACHHE W TMOCTYNKH CBOMX TOBApHUIIEH C MO3UIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE TIOCIEICTBUN ATHX MOCTYIKOB;

4) hpopMHUPOBAHHS KYJIbTYPHI 310POBbSI:

MOHUMaHUs IEHHOCTEH 370pOBOTO M 0e30MacHOro obpasza KXWU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUISCKOMY 3JI0POBBIO;

coOMIOACHHsI TIPaBUJI OE30MacHOTO OOpaIleHUsI ¢ BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJAOBOU JIEATEIHHOCTH;

MOHWMaHUsSI [EHHOCTH TPaBWJI WHAWBHUIYAIBHOTO ¥ KOJUIGKTUBHOTO 0O€30IacHOTO
TTOBEJICHUS B CUTYAIHSX, YTPOXKAIOIINX 370POBBIO M KU3HH JTFOICH;

OCO3HAHHUS TOCIEACTBHA W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJS,
HapKOTHUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUS
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KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEIOBATEILCKOW  JEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AKTMBHOE YyYacTHE€ B PEUICHUU IMPAKTUYECKUX 3a7a4 COLMAIBbHOU
HaIpaBJICHHOCTH (B paMKax CBOEI'o Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YUYEHHIO Ipodeccuil pa3auyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUU 110 XUMMUH;

YBaXKEHUs K TPy, JIIOASIM TPY1a U PE3yJIbTaTaM TPYIOBOM AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHMIYaJdbHOH TpaeKTOpUM OOpa30BaHUS,
Oyayeil mpodeccuu U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 9K0JIOrN4€eCKOTr0 BOCIIHTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K NPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHHUS
’KM3HHU Ha 3emIe;

MOHMMAaHHUA TJ100aJIbHOTO XapakTepa SKOJIOIMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEIbL;

0CO3HaHMsI HEOOXOIMMOCTH UCIOIb30BAHUS TOCTHKEHUNH XUMHUM JJISl pEIIEHUs] BOIPOCOB
PalMOHAIBHOTO PHUPOIOIIOIB30BAHNS;

AKTHUBHOTO HENPUATHUS JEHCTBHM, NMPUHOCSIIIMX BPEN OKPYKAIOIIEH NPUPOIHON cpene,
YMEHUSI TPOTHO3MPOBATh HEOJIAroNpHUsATHBIE SKOJIOTHYECKHUE MOCIEACTBHS MpeIpUHUMAeMbIX
JENCTBUN U MPEAOTBPALLATh UX;

HaJU4Ms PA3BUTOIO HKOJOTMYECKOIO MBIIUICHHS, SKOJOTMYECKOW KYJIBTYpPBI, OIBITA
NEATEIbHOCTH  JKOJOTMYECKOM  HANPABICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAIILHON MPAKTHUKE, CIOCOOHOCTH M YMEHHSI aKTHBHO
MPOTHUBOCTOATH HJICOJIOTHH XeMOpoOuH;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKU;

NOHUMaHMs CHeUM(pUKA XUMHM KaKk HayKd, OCO3HaHHMA e¢ poiu B (OPMHUPOBAHUU
palMoOHAIFHOTO HAyYHOTO MBIIICHHUS, CO3/JaHUHU LIEJIOCTHOTO MPEICTABICHHS 00 OKPY KAOIIEM
MHpE KaK O €IMHCTBE IMPHUPOJBI M YEIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEW W
pelIeHny mpodiieM COXpaHEeHUs IPUPOJTHOIO PABHOBECHS;

yOexIEHHOCTH B 0C000# 3HAUMMOCTH XMMHUHU JJISi COBPEMEHHOM NMBMJIM3AIMU: B €€

TYMaHHCTUYECKON HampaBJICHHOCTH M BaXHOH POJM B CO3JaHMM HOBOM 0a3bl MarepuaibHON
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KYJIbTYPBI, PEIICHUH TI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOA,
JHEPreTHYECKON, MHUIICBOW M OKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIHIIUHEI,
00eCTeYeHNN YCIOBHIA YCIIEITHOTO TPYAa M SKOJIOTHYECKA KOM(POPTHOM KU3HU KAKIOTO YIIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIIOHUMaHHUS CYIIHOCTH METOJOB IO3HaHWS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMbIe 3HAHUS IS
aHaJIM3a U OOBSCHEHUs SIBJICHHUN OKPYXKAIOIIETO0 MHpPa M MPOUCXOMISIIUX B HEM HM3MCHCHUH,
yMEHHS AeflaTh 000CHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAyYHBIX (DaKTOB U UMEIOLINXCS JaHHBIX
C LIETBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XMMUYECKUE 3HAHUS JIJIS PEeLICHUs TpobiieM
B peaNIbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON NESITETbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHWIO W CaMOOOpa3oBaHHIO, K
AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHUM 10 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMHU;

WHTEpeca K OCOOCHHOCTSM TpyJda B Ppa3MyHBIX cdepax MmpodecCHOHATHHON
JeSITeITBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
CpeHero o0Iero oopa3oBaHMs BKIIOYAIOT:

3HaUUMBIC JUIsT (DOPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUILTHHAPHBIC
(MeXIIpeIMeTHBIC) 00IIeHAYYHBIC TTOHITHSI, OTPAXKAIOIIHE IIEIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(puKy METOJIOB MO3HAHUS, UCIIOIB3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SIBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIN (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICIOBAHUE, HAOIIOICHHE, U3MEPECHHE, DKCIIEPUMEHT U JAPYyTHE);

VHUBEpCaIbHBIC  ydeOHbIe  JeHcTBUsA  (TMO3HABaTeldbHBIC,  KOMMYHHKATHBHEIC,
perynsTuBHbIe), obecreunBatoniye (GopmupoBaHUe (PYHKIMOHATHHOH TPaAaMOTHOCTH U
COLIMATIbHOW KOMIIETEHIIMH 00YYarOIIUXCs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCS ~ WCIOJB30BaTh  OCBOCHHBIC  MEKIUCITUTUIMHAPHEIE,
MHPOBO33PECHUYECKHE 3HAHUS W YHUBEpPCAIbHbIC YYeOHBIC ICHCTBUS B TIO3HABATCIILHOH H
COLIMATIbHOU TIPAKTHKE.

MertanpeaMeTHbIe Pe3yNbTaThl OTPAXXKAIOT OBIAJICHHE YHHUBEPCAIBHBIMU y4eOHBIMU

IMO3HaBaTCJIbHBIMHU, KOMMYHHUKATHUBHBIMU U PETYJIATUBHBIMU ,Z[efICTBHSIMPI.
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OsJ1aieHHe YHUBEPCAIbHBIMH Y4€OHBIMH II03HABATEIbHBIMH AeHCTBHAMU:

1) 6a30BbIe JJOTHYECKHUE TEHCTBUS:

CaMOCTOSITENIbHO  (POpPMYJIMPOBaTh M aKTYaJIM3HpPOBAaTh MpOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEACIATh LENU NAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUH HX JOCTHKECHUS,
COOTHOCUTB PE3YJIbTATHI ACITEIBHOCTH C ITIOCTaBICHHBIMU LICIISAMU;

UCIIOJIb30BaTh IIPU OCBOCHUM 3HAHWM IPHUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIACIATH
XapakTepHble IPU3HAKK IIOHATHMM W YCTaHaBIMBAThb WX B3aUMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MTOHITHUS JJIs1 OOBSICHEHHS OT/IEIBbHBIX (PaKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIINM;

YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEXKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTMUECKHE pacCyKACHUs (MHIYKTUBHBIC, JEIYKTUBHbIE, II0 aHAJOTUH),
BBISIBIIITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PAacCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUECHUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yEeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, TPE0OPa30BBIBATH MOJIENIbHBIE MPEACTaBICHUS — XMMUYECKHI 3HaK (CUMBOJI) 3JIEMEHTAa,
xuMuueckas (¢GopMylsia, YypaBHEHHME XMMHMUYECKON peakuud — TpU peHIeHUH Y4YeOHBIX
ITO3HABATENIBHBIX M MPAKTUYECKUX 3a]a4, IPUMEHATh HA3BAaHHBIC MOJCIIbHBIC IPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILECTB U XUMUUECKUX PEaKIIUi.

2) 6a30BbI€ HCCIIEIOBATEIBLCKHE IEHCTBUS:

BIIQJIETh OCHOBAMM METOJOB HAy4YHOIO IIO3HAHUS BEIIECTB M XWMHUYECKUX pEaKIUil;

dopMynupoBaTh LENM U 3a7aud MCCIEAOBAHMS, HCIOJb30BaTh IIOCTaBJICHHbIE H
CaMOCTOSITENIbHO c(hOpMyJIMPOBAaHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
111 GOPMHUPOBAHUS TUITOTE3HI 110 MPOBEPKE NMPABHIIBHOCTH BBICKA3bIBAEMBIX CYXICHUI;

BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M MPOBEACHUS YUYEHUYECKUX
AKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOIOaTh 32 XOJIOM IPOIECcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (OPMYIHPOBaThH OOOOIIEHHS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAEIAHHON
pabore;

NpUOOpeTaTh ONBIT YYEHUYECKOM MCCIIEeI0BAaTENbCKOW M MPOEKTHOM JesATeNbHOCTH,
IPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY ITOMCKY METOJIOB PELICHHS
MIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METOIOB [TO3HAHMSL.

3) padora ¢ undopmanmeii:
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OPUEHTUPOBAThCS B PA3IUYHBIX HMCTOYHUKAX HMHPOpMAIUKU (HAYYHO-TIOMYJISIpHAs
TUTepaTypa XUMHUYECKOTO COJICpXaHHsS, CIpaBOYHBIE MOCOOHs, pecypchl HWHTepHeTa),
aHAIM3UPOBATh HWH(MOPMAIIMIO PA3IMYHBIX BHIOB W (OpPM TPEICTaBICHHS, KPUTHUECKU
OLICHUBATh €¢ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTS;

dbopMynMpoBaTh 3ampochl W MPUMEHATH pa3jMuHble METOAbl IpPHU IOHCKE U 0TOOope
nH(pOopMaNUY, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 33729 OMPEACICHHOTO THIIA;

NpUOOpEeTaTh OMBIT KUCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMpAaTh ONTUMAIBbHYIO (OopMy mpeacTaBieHUsT HHPOPMAIUU (CXEMBI,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCIIONIb30BAaTh HAYYHBIM S3BIK B KauyecTBE CpEACTBA NpuU paboTe C XUMHUYECKOM
uHpopManuen: TPUMEHATh MEXIpeAMeTHble ((U3nueckue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOIIBI, (hOpMYIIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CHUMBOIMUECKHE CPECTBA HATIISAHOCTH.

OBiaieHHe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH JICICTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJie AHAIOTa W/WUIH TUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIUPOBATH CBOU TIPEIJIOKEHHS OTHOCHUTEIIBHO BBITIOJHEHUS
MpEeAJIOKEHHOM 3a1a4u;

BBICTYNaTh C MpPE3EHTAlUUEN pe3yJbTaTOB MO3HABATEIbHON JEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOATENIbHO WJIW COBMECTHO CO CBEPCTHHKAMU TIPU BBITIOJIHEHHMH XHUMHUYECKOTO
AKCIIEPUMEHTA, TPAKTUYECKON pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4yeOHOro MpoekTa ¥ (GOopMyIHpOBaTh BHIBOJABI MO pe3yJbTaTaM MPOBEACHHBIX
WCCIIETOBAHHM MMyTEM COTJIACOBAHMSI MMO3UIIMHN B X0Z€ 00CYkKIeHUsI U OOMEHAa MHEHUSIMH.

OBj1aieHUe YHUBEPCAJIbHBIMH PeryJIATUBHBIMHU AelCTBUSIMMU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMO3HABATEIbHYIO JESTENbHOCTD,
ompenenss e¢ Neau W 3a/ladd, KOHTPOJUPOBATh M MO MeEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
MpeagaraeMblii adrOpuT™M JACUCTBUN TPHU BHITOTHEHUH Y4€OHBIX M HCCIIEIOBATENBLCKUX 3a7ad,
BBIOMpaTh Hanbomnee d(h(HEeKTHUBHBINA CIOCO0 MX PEHICHHS C YIETOM IMOJYYSHHUS HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUYECKUX PEAKITUIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JIeATEIbHOCTH HA OCHOBE caMoOaHaiu3a |

CaMOOIICHKH.
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HNPEIMETHBIE PE3YJIbTATBI

10 KJIACC

[IpeameTHbie pe3ylbTaThl OCBOCHUS Kypca «OpraHudeckass XUMHS» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEJCTABICHHA O XUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XHMHUU B TO3HAHWU SIBJICHWH TPHPOIBI, B (OPMUPOBAHUU
MBIIUJICHUSI U KYJbTYpbl JUYHOCTH, €¢ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOAMMOM st
pelleHrs MPaKTHYEeCKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOM cpee;

BJIQJICHUE CHUCTEMOW XHWMHUYECKUX 3HAHUI, KOTOpas BKIIOYACT: OCHOBOIOJArarollue
MOHATHS (XMMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAs: 000JI0YKa aToMa, MOJIEKYJia, BaJIEHTHOCTD,
ANEKTPOOTPHUIIATEIILHOCT, XHMHUYECKass CBs3b, CTPYKTypHas ¢opmyna (pa3BepHyTas H
COKpallleHHas), MOJb, MOJSIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKeEJNeT,
(GyHKIIMOHATBPHAS TPYyIIa, paguKal, U30MEpUs, H30MEphbl, TOMOJOTHYECKHI psil, TOMOJOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKallhe COECAMHEHUsI, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIUHEHHS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHHSI OPTaHUYECKUX
BemectB A. M. byrnepoBa, 3aKkoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHHS, JIEXKAIIHME B OCHOBE IMOHWMAaHMUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHHM, ()aKTOJIOTUYECKUE CBEJIEHUSI O CBOWCTBAX,
cocTaBe, MOMyuYeHUHU U 0€30MaCHOM HCIIOJIb30BAHUH BKHEHIIIMX OPTaHUUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKON JIeATETLHOCTH YETIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS P ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJIb30BATh XUMHYECKYI) CHMBOJIMKY JUIsI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIICHHON) (GOpMysT OpraHNYeCKHX BEIIECTB
Y YPaBHEHMM XUMHYECKUX PEaKlMi, NU3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEILECTB
JUTSI LULTIOCTPALIMU UX XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBATH MPUHAIICKHOCTh N3YyUYE€HHBIX OPTaHUYECKUX
BEUIECTB 10 HMX COCTaBY M CTPOCHHIO K ONPEIEICHHOMY KJIAacCy/TpyMie COeAMHEHUN
(yrineBomopoibl, KHCIOpPOJ M  a30TCOACpIKAIIUE COCAUMHEHUS, BBICOKOMOJEKYIISIPHbBIC

COEJIMHEHUs), JaBaTh WM Ha3BaHus 1Mo cucrematwueckoir HomeHkmarype (IUPAC), a takxke
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IIPUBOJIUTh TPUBUAJIbHBIE HAa3BAaHUS OTACIBHBIX OPraHMYECKUX BELIECTB (3TWJIEH, MPOIUJIEH,
alleTWICH, STHICHIJIMKONb, TIHLEpPUH, (eHoi, ¢GopMalbAeru, aneTaabAerull, MypaBbHHAS
KHCJIOTa, YKCYCHasi KHUCJIOTa, OJEMHOBAsl KUCJIOTa, CTEAPHHOBAs KHCIOTA, TIIIOK03a, (pykro3a,
Kpaxmall, eJUT0JI03a, TIUIIH);

c(OpMUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BeuiectB A. M. bytiepoBa 111 00bsCHEHHUSI 3aBUCUMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpoeHHE, (u3HuecKue U
XMMHYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENEH PA3TUYHBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWJIEH, MPOMWJIEH, aueTwuieH, OyramueH-1,3, merunOyraaueH-1,3, OeHzodn,
METaHOJI, STaHOJ, 3TWICHTJIMKOIb, TNIMIEPUH, (HEHOJ, aleTanbIerul], MypaBbHHAs M yKCYyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmaJl, LEJUIl0JI03a, aMUHOYKCyCHasi KHCJIOTa), WIIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHHSMHU COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHil C
HCIOJIb30BAHUEM CTPYKTYPHBIX (pOopMyII;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YTJIEBOJOPOJHOTO ChIPbs
(HedTh, MPUPOMHBIA Ta3, yrojib), CHOCOOBI WX MEPepabOTKH M MPAKTUYECKOE MPUMEHEHUE
MIPOAYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIUMCIECHUS 10 XHUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILIECTBA WJIM MPOAYKTa pEaKUUU MO HU3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIH);

c(OPMHPOBAHHOCTh YMEHM BJIQJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, MCHOJb3YEMbIX B XHMHUU I[P HM3YyUYEHUU BEHIECTB M XUMUYECKUX SIBICHUMN
(HaOnrofeHue, W3MepeHue, OSKCIEPUMEHT, MOJIEIMPOBAaHUE), HCIOJb30BaTh CUCTEMHbBIE
XUMHUYECKHUE 3HAHUS ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaLUsX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOJATh MPaBUJIA MOJIb30BAHMS XUMHUYECKON MOCYAOU U
abopaTOPHBIM 000PYOBAaHHUEM, a TAKXKE MPaBHJIa OOPAIIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
MHCTPYKIMSAMU 110 BBIITOTHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh W BBINOJIHATH XMMHUYECKHHA HKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE HTHIIEHA U HU3YUYCHHE €ro

CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHuYecKUX BEIIECTB, JEHaTypauus OeIKoB Ipu
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HarpeBaHUH, IIBETHBIC PEAKIIMU OETKOB) B COOTBETCTBHU C MPABMIAMH TEXHUKH O€30MACHOCTH
pu OOpalIeHuy C BEUIECTBAaMH U Ja0OpaTOPHBIM O0OPYIOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XMMHAYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOLIMX pEAKIUi H
(hopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUH KpPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIHUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBor MH(POpManuu, UHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUjia SKOJOTHYECKH LEeIecoo0pa3Horo
MOBEACHUS B OBITY W TPYAOBOM MAESITENBHOCTH B LEISAX COXPAaHEHUS CBOETO 370POBBS U
OKpy’Karollled NPHUPOIHOM cpenbl, 0OCO3HaBaThb ONACHOCTh BO3ACHCTBUS Ha >KUBBIE OPTaHU3MBbI
OINpEENCHHBIX OpPraHUYECKUX BELIECTB, MOHMMas cMbicia mnokaszatens I[IJIK, moschsaTe Ha
npuMepax crnocoObl YMEHbBIIEHUS U MPEIOTBPALICHHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsE 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEUIECTB M XUMHUYCCKHX SBJICHHIA,

JUIA  CIeNbIX M CHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIIONb30BaTh peilbedHO-

TOUEUHYIO cucTeMy ob6o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux popmyl.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS Kypca «OOmas u HeopraHHMYecKas XUMUS)
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUM: O XUMHUYECKON COCTaBJSIONIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa, pOJIM XMMHUU B TO3HAHWUM SIBJICHUM NpHUpPOIbI, B (OPMUPOBAHUU
MBIIUJICHUSI U KYJIbTYypbl JUYHOCTH, €¢ (DYHKIHMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU Juis
pelieHrs TPaKTHYEeCKUX 3a7ad M DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATrAIOIINe
MOHATHUS (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIeKyJa, MOJIb, MOJSPHBIH O0BEM, BaJICHTHOCTh, OJIEKTPOOTPUIATEILHOCTh, CTETICHb
OKHCJICHHs, XHMHWYCCKasA CBiI3b (KOBaJ'IeHTHaH, HWOHHas, MCETalJIn4YeCKasd, BO}IOpOHHaﬂ),
KpUCTAJJIMYECKasi  pemIeTKa, TUIMBl XUMHUYECKMX  peakluid, pacTBOp, OJIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, ANEKTPOJIUTUYECKAs JMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklMH, XHUMHYECKOE pPaBHOBECHE); TEOPUM M  3aKOHBI  (TeopHs

AJIEKTPOJIUTAYECKON Aucconuanuu, nepuoauueckuii 3akoH JI. WM. MenneneeBa, 3akoH
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COXpAaHEHUsI MAacChl BEUIECTB, 3aKOH COXPAHECHUS WU MPEBPALICHUS 3HEPTUM MPU XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTHU, CHMBOJIMYECKHH $3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JIe)Kallue B OCHOBE [OHUMAHHUS NPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKHUX SIBICHUMH,
(akToNOrMuecKue CBEJCHUSI O CBOMCTBAX, COCTaBe, MOJyUYEHUU U 0€30IaCHOM HCIOJIb30BAHUU
BKHEHIINX HEOPTaHWYECKUX BEUIECTB B ObITY U MPAKTUYECKOM 1eATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKH MOHATHH, yCTaHABIUBATh
MX B3aMMOCBA3b, HUCIIOJIb30BATH COOTBETCTBYIOUIUE IMOHATUS MPHU ONMMCAHMM HEOPTraHWYECKHX
BEILIECTB U UX MPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY IS COCTABIICHUS
dbopMyJT BeIIECTB W ypaBHCHUW XHMHUYECKHUX PEAKIUH, CHCTEMATHYECKYI0 HOMCHKJIATYpPY
(IUPAC) u TpuBHManbpHbIE HAa3BaHUS OTIEIbHBIX HEOPraHMYECKUX BEHIECTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raiieHas MU3BEeCTb, HEraulCHash U3BECTh, IMUThEBas cOAa, MHUPUT U
JApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEIENSITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3IUYHOIO COCTaBa, BUJl XMMHUECKOH CBs3H (KOBaJCHTHAs, NOHHAs,
MeTaJUTM4ecKasi, BOJOPOJHAs) B COCIWHEHUSIX, TUI KPUCTAJUIMUECKOW PEHICTKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHasi, MOHHAs, METajuIMuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAICKHOCTh HEOPTAaHMUECKUX BEIIECTB
M0 WX COCTaBY K OINPEIEICHHOMY KJIacCy/TPYIINe COeTUHEHUM (TIPOCThIE BEIIECTBA — METAJLIIBI U
HEMETaJUTbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKphIBaTh CMBICT TMepuoanudeckoro 3akona J[. U.
MenzaeneeBa W JEMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITHH;

chOpMUPOBAHHOCTh YMEHHUW XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX drieMeHToB 1-4 nepuosos [leproaudeckoii cucTeMbl XUMHYECKHX deMeHToB /1. U.
MeHieneeBa, HCIONB3Ysl TOHSATHUS «S-, P-, O-DJIEKTpOHHBIE OPOUTANINY, «IHEPrETHUECKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHYECKHX JJIEMEHTOB M HX
COEAMHEHMH 1Mo nepuoAam u rpynnam Ilepuoguyeckoil cuctemMbl XuMuueckux anementos 1. U.
Menpeneena;

c(OpMHUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIMME XUMHYECKHE

CBOMCTBa HCOPraHNMYCCKUX BCIICCTB Pa3jIMYHBIX KJIACCOB, IOATBEPXKAATh CYIICCTBOBAHUC
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FEHETUYECKOM CBS3M MEKJIY HEOPraHMYECKHMMHU BEIIECTBAMH C IIOMOLIBIK yYPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO PA3IUYHBIM
mpu3HakKaM (YMCIy M COCTaBy pearupyrollux BEIIeCTB, TEeIIoBoMy 3(G(deKTy peaxiuu,
M3MEHEHHUIO CTENEHE OKUCICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKli, YYaCTHIO KaTalnu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTABIIATH YPABHEHUS PEAKIIMI PA3IMYHBIX THUIIOB, ITOJHBIE
U COKpAIICHHBIC YPABHEHUS PEAKIM HOHHOTO OOMEHA, YUUTHIBAsL YCJIOBHUSA, MPU KOTOPBIX ITH
peakuuu UayT A0 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH pEAKIUHU, MOATBEPXKIAIONINE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATh OMNBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYHIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIHHBIX
peaxiuii IoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca 3TUX PeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON peakluu OT
pa3nMYHBIX (PAKTOPOB; XapakTep CMEIICHHS XWMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHUMHUYECKHE TPOIECCHI, JEeKallhe B
OCHOBE MPOMBINIJICHHOTO MOJIYYeHUs CEPHOU KHCIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTH
MpeACTaBICHUN 00 OOMIMX HAYYHBIX MPUHIMIAX U JKOJOTHMUECKHX MPOOJIeMax XUMHUYECKOTO
MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN TMPOBOJIUTH BBIYUCIEHUS C WCIIOJIB30BAHUEM TMOHSATHUS
«MaccoBasi 0N BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHHH Ta30B MPU XHUMHUYECKHX
peaKIusax, Macchl BEIIecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOro 3(dekra peaknuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, TPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJTH30BAHMS XUMHUYECKON MOCYA0U U
nabopaTopHbIM 000pyAOBaHUEM, a TAKXKE MPaBHia 0OpaIlIeHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh W BBHIMIOJHATH XHUMHYECKUN HKCIIEPUMEHT
(paznmokeHue MepoKcHuIa BOAOpPOAa B MPHUCYTCTBUU KaTalau3aTopa, OIpPENEICHHE CpEabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHHOTO UHANKATOPA, BIUSHUE PA3IHUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMd, peakiuh HOHHOrO0 OOMEHa, KauyeCTBCHHBIE PEaKIUu Ha

cynb(ar-, kapOoHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHUS, pEIIeHHE dKCIePUMEHTAIbHBIX



© MAOY I'mmua3zust Ne 86. Padouasi nporpamMma y4e0HOro npeamera
«Xumus (0a3oBbliii ypoBens) 10-11 kiaacesn»

3aga4d II0 TEMaM «MeTamiel»y H ((HeMeTaJIJIBI))) B COOTBCTCTBHU C IIpaBUJIaMHU TCXHUKU
0€30MaCHOCTH MPH OOpAIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYAOBAaHHEM, MIPECTABIATh
pe3yabTaThl XUMHYECKOTO OSKCIEpUMEHTa B (popMe 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIHPOBATH BEIBO/IBI HA OCHOBE ATHUX PE3YJIFTATOB;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKH AHAJIM3MPOBATh XUMHYECKYIO HH(opmanuio,
MOJy4yaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEICTBA MAacCOBOM KOMMYHHKaluu, MHTEepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHMH COONIOJATh IpaBUJIa HKOJOTMUYECKH LIEJIeCO00pa3HOro
IIOBCACHUSA B 6I)ITy n TPYI[OBOﬁ ACATCIIBHOCTU B LCIAX COXPAaHCHUSA CBOCTO 3A0POBbA H
OKpY’Kalole MPUPOJHON Cpeibl, 0OCO3HABATh OMACHOCTHh BO3ACWUCTBUS HA JKUBBIC OPTaHU3MBI
OIPECTICHHBIX BEIIECTB, MOHUMas cMbIci nokaszatens [1/IK, mosicHATh Ha mpuMepax CIoCOObI
YMEHBIICHUS ¥ NPEAOTBPALICHUS HX BPETHOTO BO3ACHCTBHS Ha OPTaHU3M YEJIOBEKa;

JJIsA 06yqa101u14xcsl C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA: YMCHHC INPHUMCHATH
3HAaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAAaX IMMO3HAHHMA BCIICCTB U XUMHUYCCKUX ﬂBJ’IeHI/If/'I;

JUIL  CIIENBIX W CJNA0OBHIAIIMX OOYYArOIIUXCS: YMEHHE WCIONb30BaTh PpelibeHO-

TOUEYHYIO cucTeMy obo3HadeHuit JI. bpaitns i 3anucu XuMnaeckux Gopmyir.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBaHue pa3aesioB M TeM NPOrpPaMMBbl KoaunvecTBo yacoB DJeKTpoHHbIE (IHPPOBHIEL)
n/n KoHTpo/IbHBIE o0pa3oBaTe/ibHbIE pecypchl
Bceero
padoThI
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XUMHUH
[IpeameT opranndecko XuMur. TeopHsi CTpOSHUS
11 OPTAHHECIIR COCAMHEHAI 3 https://resh.edu.ru/subject/lesson/6149/main/170400/
A. M. bytneposa
Wroro mo paznemy 3
Paznea 2. YrieBogopoabl
IT — i )
2.1 PCAHCIBHEIC YIIICBOROPOALT — ATTKAHb! 2 https://resh.edu.ru/subject/lesson/6151/main/150012/
HenpenenbHble yrieBoA0POIbI: ATKEHBI,
2.2 aJIKaJNeHBb], aJIKUHBI 6 https://resh.edu.ru/subject/lesson/5412/main/212567/
A
2.3 POMATHHECIHE YTIIEBOROPOLET 2 https://resh.edu.ru/subject/lesson/4775/main/150497/
IIpupoaHBIE NCTOYHHUKY YTIIEBOJAOPOIOB U UX
24 nepepaboTka 3 1 https://resh.edu.ru/subject/lesson/6148/main/170465/
Hroro mo paznemny 13



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/170465/
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Pa3znea 3. Kucaopoacoaepxamue opranHuyecKkue coe{uHeHus

https://resh.edu.ru/subject/lesson/4769/main/150554/

3.1 Crmpter. denon 3 https://resh.edu.ru/subject/lesson/5727/main/150581/
Amszernss. KapGonossie KrcioTsL. CIIoNKHbE SuHpEL https://resh.edu.ru/subject/lesson/4776/main/150608/
3.2 JICTHABL Bap ' p 7 https://resh.edu.ru/subject/lesson/5952/main/150635/
33 v 3 https://resh.edu.ru/subject/lesson/6150/main/150691/
' TJICBOJIBT https://resh.edu.ru/subject/lesson/5413/main/150717/
Wroro mo paznemy 13
Pa3znen 4. A3oTconeprkaniue opranHnyeckue coeIuHeHus
Antint. Avuoxuciorst. Berxu https://resh.edu.ru/subject/lesson/4743/main/150746/
41 ' ' 3 https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6152/main/150853/1
Paspnen 5. BeicokoMoJieKy A pHbIe COeUHEHUS
Hroro no pazaery 3
ITnactmaccel. Kayuyku. Bonokna . .
51 2 https://resh.edu.ru/subject/lesson/6095/main/150826/
Uroro no paznemy 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME

34



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6152/main/150853/%D1%82
https://resh.edu.ru/subject/lesson/6095/main/150826/
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11 KJIACC

Ne

HaumeHoBaHue pa3iejioB U TeM MPOrpaMMbl

KoaunuecTBO 4acoB

DuieKTpoHHbIe (UG poBHIE)

n/n Beero KonTposabHbie 00pa3oBaTe/IbHbIE pecypchbl
padoTbI
Paznen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH ) )
n 3 https://resh.edu.ru/subject/lesson/6479/main/150993/
epI/IOIlI/I‘-IGCKaH cucreMa XuMHN4YCCKHUX 3JICMCHTOB I[
1.1 U. Menneneesa
.M . .
1.2 Crpoenue pemectsa. Muoroobpasue seiiects 4 https://resh.edu.ru/subject/lesson/5581/main/151084/
1.3 XUMHYECKUE PEaAKIINU 6 1
Hroro mo paznemy 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 MeTtamnbl 6 https://resh.edu.ru/subject/lesson/5814/main/151240/
2.2 Hewmeramnisr 1 https://resh.edu.ru/subject/lesson/5939/main/151324/
C . .
2.3 BA3D HEOPTAHITHECKHX 1 OPTAHIHCCIIX BEIIECTR 2 https://resh.edu.ru/subject/lesson/4960/main/151378/
Hroro no pazneny 17
Paszgea 3. Xumus 1 s;Ku3HbL
3.1 XUMUS U KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/main/151489/



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/3504/main/151489/

© MAOY I'mmua3zusi Ne 86. Pagouyas nporpaMma y4e0HOro npeaMera
«Xumus (6a30Bblii ypoBenb) 10-11 kaacesn»

Hroro o paznemny 4

OBIIEE KOJIMYECTBO HACOB

I10 ITPOIT'PAMME 34 2
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
o/ Tema Vhoka KoauuecTBo yacon KoaunuyecTBO yacon
I P JJIeKTPOHHBbIE LU (PPOBHIE
Beero KonTtposbneie 00pa3zoBaTe/bLHbIE pecypChl
padoThI
[Ipenmer opraHnueckoil XuMuM, €€ BO3HUKHOBEHUE,
1 pa3BHUTHUE U 3HAUCHUE 1 https://resh.edu.ru/subject/lesson/6149/mai
n/17040 0/
Teopust cTpOCHHUS OPraHUYECKUX COSTUHEHUN A. M.
bytiepona, e¢ . .
5 OZHOBEHG N — 1 https://resh.edu.ru/subject/lesson/6149/mai
n/17040 0/
[IpencraBnenue o knaccuukanuyu opraHMuecKuX
BCHICCT. https://resh.edu.ru/subject/lesson/6149/mai
Howmenknarypa (cucreMatudeckasi) 1 TPUBHAIBHBIC /17040 0/
HAa3BaHMSI OPraHUYECKUX -
BEIIIECTB
3 B 1
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHH PsijT ) )
4 1 https://resh.edu.ru/subject/lesson/6151/mai
n/15001 2/



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
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MeTtaH 1 3TaH — TPOCTEHIINE IPEICTABUTENN )
ATTKAHOB https://vk.com/video-
5 1 130001791 456239025
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA https://resh.edu.ru/subject/lesson/5412/mai
6 1
n/21256 7/
DTHIICH ¥ IPOITUJIEH — MPOCTEHIIINE MPEACTABUTEITN
7 AJIKCHOB 1 https://resh.edu.ru/subject/lesson/5412/mai
n/21256 7/
[TpakTrueckas padora
3 Ne 1. «ITomyuenne 1
ATUJICHA U U3YUYEHUE €TI0 CBOMCTBY»
Ankanuensl. byranuen-1,3 u merunoyraauen-1,3. ) )
N 1 https://resh.edu.ru/subject/lesson/6152/mai
OJTy4€HHE CHHTETUYECKOTO
n/15085 3/
9 Kay4dyKa 1 pe3UHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, -
N N 1 https://www.youtube.com/watch?v=ow7mjj
TOMOJIOTUYCCKHNHU pAL. AIIGTI/IJ'IGH — HPOCTCUIINU
10 Ux7Z4
npeaCTaBUTECIIb
AJKUHOB



https://vk.com/video-130001791_456239025
https://vk.com/video-130001791_456239025
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ow7mjjUx7Z4
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Brrancnenus mo YpPaBHEHHUIO

11 XUMUYECKON peakiuu
ApeHbl: 6eH30J1 U TOJIyOJI. TOKCHYHOCTh i i
12 ADCHOB https://resh.edu.ru/subject/lesson/4775/mai
P /15049 7/
I'eneTnueckast cBI3b YTJIIEBOAOPOAOB, IPUHAAJICIKAIINX K
13 Pa3IMYHbIM Kj1aCCaM
[IpupoaHbIe ICTOYHUKH YIJIEBOJOPOIOB: IPUPOIHBIN ra3 U
14 MOMyTHBIC He(PTSAHBIE Ta3bl, HEPTh U TPOAYKTHI €€
nepepadoTKu
[IpupoaHbIe ICTOYHUKH YIJIEBOJOPOIOB: IPUPOIHBIN ra3 U ) )
15 \ https://resh.edu.ru/subject/lesson/6148/mai
MOMyTHBIC He(PTSAHBIE Ta3bl, HEPTh U TPOAYKTHI €€
n/17046 5/
nepepaboTKu
16 KonTpoubnas padora Nel no pasaeny

«¥YT1J1eBOA0POABI»



https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
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[IpenenbHble 0IHOATOMHBIE CIUPTHI: METAHOJ U 3TAHOJ.
Bonopoanas cBsi3b

https://resh.edu.ru/subject/lesson/4769/mai

17 n/15055 4/
MHOI‘ 0OaTOMHBIC CHI/IpTBIZ OTHUIJICHI'JINKOJIb 1
18 TIIMLEPUH
DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3MUYECKIE U XUMUYECKUE _ _
CBOJCTBA, TIPHMEHEHHE https://resh.edu.ru/subject/lesson/5727/mai
n/15058 1/
19 e
A.]II) CIruabl: POPMAJIBACTHUI U allCTAJIbJACTHU . A CTOH
20 Aerutet: hop ActuA at ACTHA. AT https://resh.edu.ru/subject/lesson/4776/mai
n/15060 8/
OI[HOOCHOBHBIC MMpCACIIbHBIC Kap6OHOBLIe KHUCIIOTHBI. .
MYDABEHHAS 1 https://vk.com/video-
yp 130001791 456239031
21 YKCYCHast
[TpakTuyeckas pabota
29 Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTBD»

23

CreapuHOBas U OJICMHOBAS KUCJIOTHI,



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
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KaK IMpEACTAaBUTECIN BbICIINUX Kap6OHOBBIX
KHUCJIOT

MBkia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC

https://resh.edu.ru/subject/lesson/5952/mai
n/15063 5/

24 NEUCTBUE
Crnoxnble 23pHpBI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. ) i
25 r https://resh.edu.ru/subject/lesson/5952/mai
UAPOJIN3 CTIOKHBIX YPHPOB
n/15063 5/
Kupsl: ruaponu3, npuMeHeHne, OMoJornIecKas poib
26 >KUPOB https://resh.edu.ru/subject/lesson/5952/mai
n/15063 5/
YTIIeBOBI: COCTAB, KIACCU(HKAIIHSL. ) )
. ] https://resh.edu.ru/subject/lesson/6150/mai
Bakneifiue npencTaBuTeny: riroko3a, Gpykrosa,
27 n/15069 1/
caxaposa
Kpaxman u nemntonos3a Kak IpUpPOIHbIE TOIUMEPHI
08 P B PHPOA P https://resh.edu.ru/subject/lesson/5413/mai
n/15071 7/
KountpoJabHnas pa6ora Ne2 no pasaesny
29 | «Kucaopoacoaepxkaiiue



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/5413/main/150717/
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opraﬂnqecmle COCAUHCHUSD»
AMI/IHBIZ MCTHJIAaMHUH U aHUJINH
30 1
AMI/IHOKI/ICHOTH KakK aM(bOTepHBIe OpFaHI/I‘IeCKI/Ie . .
1 https://resh.edu.ru/subject/lesson/4743/mai
COCOAUHECHUS, UX 6I/IOJ'IOFI/I‘IGCKO€
31 n/15074 6/
3HaueHdue. [lenTuael
benku xkak IpUPOIHLBIC BLICOKOMOJ'ICKy.]'I}IpHBIe A A
39 - 1 https://resh.edu.ru/subject/lesson/4743/mai
A n/15074 6/
OCHOBHI)IG IIOHATUA XUMHUN BBICOKOMOJIGKyJISIpHI:IX
33 COEIMHEHNN 1 https://resh.edu.ru/subject/lesson/6152/mai
n/15085 3/
OCHOBHI)IG METOAbI CUHTE3a BI)ICOKOMOJ'[GKyJ'IHpHI)IX
COEIMHEHU.
ILmacTtmaccel, Kay4yKH, BOJIOKHA https://resh.edu.ru/subject/lesson/6152/mai
34 1
n/15085 3/

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 9



https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
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11 KJIACC
Ne
/ T KoanuyecTBo 4acos
n €Ma ypoka KoHTpoJibHbie JIeKTPOHHBbIE HU(POBHIE
I Bcero o0pa3oBaTe/IbHbIE peCypChl
padoThI
XUMUYIECKUH JIeMEHT. ATOM. DIIEKTPOHHASI KOH(UTYpaIis aTOMOB .
1 1 https://resh.edu.ru/subject/lesson/6479/
main/1509 93/
[Tepuonuueckuii 3axkoH u [leproanueckas cucreMa XMMUYECKUX
anemenTtoB JI. 1. Menpeneena, Ux CBsI3b C COBPEMEHHOM TeopUei
CTpPOCHUS
2 aTOMOB 1 https://resh.edu.ru/subject/lesson/2050/
main/
3aKOHOMepHOCTI/I N3MCHCHUA CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U UX .
o https://resh.edu.ru/subject/lesson/2049/
3 COEIMHEHMI 1O TpyIIaM U epruoiaM. 3HaueHUe NePUOIUIECKOTO main/
3aKO0HA U CUCTEeMbI XUMHuUeckux 3neMeHToB /.M. Menneneena B 1
pa3BUTUHU
HayKH
4 Crtpoenue BemiecTBa. XUMHUUYECKasl CBSA3b, €€ 1



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/2050/main/
https://resh.edu.ru/subject/lesson/2050/main/
https://resh.edu.ru/subject/lesson/2049/main/
https://resh.edu.ru/subject/lesson/2049/main/
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BU/IbI; MEXaHU3MbI 00Pa30BaHUsI KOBAJIEHTHOM CBS3HU.
Bonopoanas cBs3b

BanenrnocTts. 9J‘ICKTpOOTpI/IL[aTeJ'IBHOCT b. CTENEHb OKHUCIIEHU. .
1 https://resh.edu.ru/subject/lesson/6332/

main/1510 24/

BeriectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

[TonsaTe 0 nmUCHIEpCHBIX cUcTeMax. VICTUHHBIE W KOJUIOWMIHBIC )
https://resh.edu.ru/subject/lesson/4939/

main/1511 37/

pactBopsl. MaccoBas nomst
BEIIECTBA B PaCTBOpPE 1

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMIECKUX )
https://resh.edu.ru/subject/lesson/2440/

COEIMHEHUH. i
main
['eHeTHUeCcKasd CBA3b HEOPraHMUYECKUX BEIIECTB, PA3JINUYHBIX 1
P m P https://www.youtube.com/watch?v=h6
Kiraccos oislpemb5s

Knaccuduxanus XuMHUuecKuX peakiyii B HEOpraHU4ecKoi u
OpPraHUYeCKON XUMUU. https://resh.edu.ru/subject/lesson/4938/

main/1511 10/



https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/2440/main/
https://resh.edu.ru/subject/lesson/2440/main/
https://www.youtube.com/watch?v=h6ois1pem5s
https://www.youtube.com/watch?v=h6ois1pem5s
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
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3akoH COXpaHCHUA MacCChl BEMIECCTB, 3aKOH COXPAaHCHUA U
MMpEBpalICHUA SHCPIUU IPHU XUMHUYCCKUX
PEAKIUAX

CKOpOCTb peakLuH.
OO6partuMble peakiuu. XMMHUYECKOE paBHOBECHE 1

10

[IpakTuueckas padora Ne
1. «Brusiaue pa3anyHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKII»

11

OnektponuTHyeckas nucconuanys. [loasiTie o BOMopoHoM
nokasarene (pH) pactBopa. Peakiuu nonHoro ooMeHa.
I'maponus opraHnyecKuX U HEOPraHUYECKUX

BEIIICCTB

https://resh.edu.ru/subject/lesson/5912
/main/9279 4/

12

OKuCIUTENEHO- BOCCTAHOBUTENBHBIC peakiuu. [loHsaTre 06
3JEKTPOJIN3€E PACILIIABOB
Y PacCTBOPOB COJIEH

https://www.youtube.com/watch?v=08

0dQTFAQ 9w

13

Kountpoansnas padora Nel no pa3neny «TeopeTuueckne 0CHOBbI 1 1
XUMHI



https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
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Mertauibl, ux nojgoxxkenue B [leproanueckoi cucreMe XMMUYECKUX
14
anemeHToB /J[. U. MeH/:[erIeeBa U 0COOCHHOCTH CTPOCHUS aTOMOB. L https://resh.edu.ru/subiect/lesson/5814/
OO6mue ¢puznyecKkrue CBOMCTBa main/1512 40/
METAJUIOB
CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUH Pl HATIPSKECHU N https://resh.edu.ru/subject/lesson/3493/
15 METAJIJIOB 1 main/1512 16/
https://resh.edu.ru/subject/lesson/4961/
main/1512 97/
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIIOB (HATPH, KA, )
16 o . . 1 https://resh.edu.ru/subject/lesson/5814/
KaJIbIIMM, MAaTHUN, ATIOMAHAN) U UX -
. main/1512 40/
COEUHEHNH aliaYie
XUMHYECKHE CBOMCTBA XpoMa, MEAU U UX COCTUHEHUN .
17 P s s 1 https://resh.edu.ru/subject/lesson/3534/
main/1512 69/
XHUMHUYECKHE CBOMCTBA .
18 S M 1 https://resh.edu.ru/subject/lesson/3479/
TIHHKa, KETes coeaume main/1511 90/



https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3479/main/151190/
https://resh.edu.ru/subject/lesson/3479/main/151190/
https://resh.edu.ru/subject/lesson/3479/main/151190/
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[TpakTrueckas padora Ne

19 2. "Pemenue sKkCepruMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtauis»"
Hewmeramisl, ux nonoxxkenue B [leprognyeckoit cucreMe XUMUYECKHX )
20 https://resh.edu.ru/subject/lesson/5939/
anemenToB /. V1. MenaeneeBa u 0cCOOEHHOCTH CTPOCHUS -
main/1513 24/
aTOMOB -
dusnueckue CBOUCTBAa HEMETAIIIOB.
21 AJUTOTpOTIHS HEMETAIUIOB (Ha MpUMeEpe KUCIOpoaa, cephl, hochopa u
yriaepoja)
XHUMHUYECKHE CBOUCTBA .
29 T — https://resh.edu.ru/subject/lesson/5939/
- P A main/1513 24/
XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa v MX COSTUHEHUI )
23 https://resh.edu.ru/subject/lesson/5939/
main/1513 24/
XuUMHYECKHE CBOMCTBA YIIepoaa, KpEMHHUS U UX )
24 . yrep P https://resh.edu.ru/subject/lesson/5939/
COEUHEHNI main/1513 24/
25 [IpuMeHeHre BaXXHENUIINX HEMETAIIIIOB U UX COEIUHEHUI https://resh.edu.ru/subject/lesson/5913/

main/151350/



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/5913/main/151350/
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00001IeHYE ¥ cucTeMaTU3aLus 3HAaHUU 110 Teme «HeMeransy.
Brrurcnenus o ypaBHSHHSIM XUMHUYECKUX PEaKIUi U

26 https://resh.edu.ru/subject/lesson/2448/
TEPMOXHUMHUYECKHE main/
pacycThI
[IpaxTuueckas padota Ne 3. «Pemienne sKkCnepuMEeHTaJIbHBIX 33134 110
27 teme "Hemeramist"»
KontpoabHas pa6ora Ne2 no temam «MeTaib» 1
28 «HemeTanabn
Heopranunueckue u opranuyeckue Kucinotsl. Heopranuueckue u
29 OpraHU4ecKre OCHOBAHUS
AmoTtepHbIe HEOPraHUYECKUE H OPTAaHUYECKHUE COCANHEHMS. https://resh.edu.ru/subject/lesson/2684/
30 main/

T'eneTnueckas cBs3b

https://www.youtube.com/watch?v=08

0dQTFAO 9w



https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2684/main/
https://resh.edu.ru/subject/lesson/2684/main/
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
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HEOPraHUYECKUX U OPraHU4ECKHUX BELLECTB
Poinb XxuMum B oOecriedeHun SKOJIOrHYECKOM, SJHEPreTHUECKON 1
IUILEBOM Oe30macHoCTH,
31 Pa3BUTUU MEIULIUHBI 1 https://resh.edu.ru/subject/lesson/3504/
main/1514 89/
IIpencraBnenus 00 oOIIMX HAYYHBIX MPUHIMIIAX TPOMBIILIEHHOTO
IIOJTy YCHMSI BaXKHCHIIINX https://resh.edu.ru/subject/lesson/3514/
39 BEIIIECTB 1 main/1514 33/
https://resh.edu.ru/subject/lesson/3523/
main/1511 63/
UYennoBek B MUPE BELIECTB U MaTEPUAJIOB https://resh.edu.ru/subject/lesson/3504/
33 1 -
main/1514 89/
34 XHMHS ¥ 3I0POBBE YEIOBEKA 1 https://resh.edu.ru/subject/lesson/3504/
main/1514 89/
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 9



https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Xumus, 10 knacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A., AKIHMOHEpHOE
obuiectBo «M3aarenscTBO «IIpocBemienne»

» Xumus, 11 xkmacce/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY; Akinoneproe odmectBo «M3aarenberBo «IIpocsemieHuer

Ta6muuer: [lepnonuueckas cuctema xumuaeckux neMeHToB /. U.MenzaeneeBa, Tabnuna

paCcTBOPUMOCTH, 3J'IeKTp0XI/IMI/ILIeCKI/II7I pAd HAIIPSPKCHUA METAJLJIOB.

METOAUYECKHUE MATEPHUAJIbI IJIS1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peann3arus-
TpeboBannii-OI OC-0cHOBHOT0-00111eT0-00pa30BaHus.-MeToandecKoe-TIoco0ue- s -

yautenst.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
https://www.yaklass.ru/


http://www.yaklass.ru/

© MAOY I'mmua3zusi Ne 86. Pagouyas nporpamMma y4e0HOro npeamera
«Xumus (6a3oBbiii ypoBens) 10-11 kaacesn»



