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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro mnpenmera «XuMus» (0a30BBIM YpPOBEHB,
npeaMeTHas 001acTh «EcTecTBeHHO-HaYUYHBbIE IPEIMEThI») aJisi oOydatomuxcs 10-
11 xmaccoB OTtkpsiTOM 061eoOpazoBaTenbHoit ruMHazun AHITOO «MAHO»
(mamee cooTBeTCTBEHHO — PabGowas mporpamma, [mmHasus) paspabotaHa B
COOTBETCTBHH C TPEOOBAHUSIMU U C YUETOM:

- ®epnepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHuu B
Poccuiickon @enepanum»;

- Pacnopsixenust [lpaBurensctBa PD ot 29.05. 2015 Ne 996-p «O06
yTBepxkaeHnn Crpateruu pa3BuTHsi Bocnutanusi B Poccuiickoii denepannu Ha
nepuoA 1o 2025 roga» (nanee — Ctparerusi pa3BuTus Bocrutanus B PD);

- mpukaza Munnpocsemennss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alii W OCYUIECTBJICHHS 0Opa30BaTENbHOU
JEATEIbHOCTH IO  OCHOBHBIM  00IIeOOpa3oBaTeIbHBIM  MporpaMMaM  —
oOpa3oBaTeNbHbIM MpOTpaMMaM HadajJbHOTO OOIIEr0, OCHOBHOIO OOIIEro H
CpeIHero o01ero 0opa3oBaHus;

- mpukaza Munmnpocsemenuss Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUH (EeAepaIbHOTO TOCYJIapCTBEHHOTO 0O0pa30BaTENbHOIO CTaHAAapTa
CpeaHero o01ero 00pa3zoBaHus C U3MEHEHUSAMHU U JonoaHeHusMu (nanee — @I'OC
COO);

- mnpukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBEpKAeHUH (eaepaabHO 00pa30BaTeIbHOW MHpPOrpaMMBbl CPEIHEro OO0IIEero
o0pa3oBaHUs;

- CII 2.43648-20 «CaHuUTapHO-3MUEMUOIOTHYECKUE TpPEOOBaHUS K
OpraHu3alysM BOCIHUTAHUS M OOYYEHUs, OTIbIXa W O3/J0POBJICHHS JeTed U
MOJIOAEKH», YTBEPKACHHBIX IMOCTAHOBJICHUEM TIJIABHOTO CAaHUTAPHOTO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'uruenuuyeckrie HOpPMATUBBI M TpeOOBaHUS K
oOecrieueHn o0 6€30MacHOCTH U (KMJTH) OE3BPETHOCTH IS YeoBeKa (haKTOPOB CPebl
oOWTaHUs», YTBEPKICHHBIX TIOCTAHOBJIEHWEM TJABHOTO CAHWTAPHOTO Bpaya
oT 28.01.2021 Ne 2;

- Konmemmwmu  mpenonmaBanusi  y4yeOHOro  mpeameTa  «XUMHUS» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  00111€00pa3oBaTeNbHbBIE MPOTPAaMMBbI, YTBEpKAEHHOW Permenuem
Komnerun Munnpocsenienust Poccuu, npotokosn ot 03.12.2019 Ne I1K-4BH (nanee
— Konnenmust nmpernogaBanust yaeOHOTO mipeaMeTa « XUMUs»);
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- OCHOBHOM 00pa30BaTeNIbHOM MPOrpPaMMBbI CPETHETO OOIIEro 00pa30BaHUs
['mmuasum (ganee — OOIT COO IN'umHaszun);

- yueOHOro IIIaHa cpeaHero oo0Iero odpa3oBaHUs HAa TEKYIIMH y4ueOHBIN
roa I'mmuasuny,

- paboueilt mporpaMmbl BocniuTanus [ uMHa3uu;

- (enepanpHON pabodveil MPOrpaMMBbI CPETHErO OOIIEro O0O0pa3oBaHUS IO
yyeOHOMY mnpenmeTy «Xumus» (06a3oBelii  ypoBeHb) s 10-11  kiaccos
o0pa3oBaTeIbHBIX OpraHU3aIMM.

[Iporpamma 1O XMMHM Ha YpOBHE cCpelHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanpbHOll 00pa3oBaTENbHON MPOTpaMMBbl  CpeAHEro oOIero o0pa3oBaHUS
(®OIT COO), mnpencraBaennbix Bo DI'OC COO, c yuérom Konnenuuu
MpernoJilaBaHus yueOHOTo mpeiMeTa « XMMUSD U OCHOBHBIX MosIoxkeHui CTpaTteruu
pasBuTus Bocriutanus B PO.

OCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPENEICHUIO
oOwielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YUYalOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbeie TookeHnss ®I'OC COO o B3anmM0OOYCIOBICHHOCTH IICJICH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MoJly4yaeMoe BBITTYCKHUKAMH
o01reo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpUIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YEJIOBEKA, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
U TPUPOJHOMN cpene. Peanusyercss xumudeckoe oOpa3oBaHue OOyYaronIuxcsl Ha
YPOBHE CpeTHEr0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
CoJlep>KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MPOTPaMME MO XUMHUHU C
y4€ToM crenuPuKd HayKu XUMUW, €€ 3HAYCHHWs B TO3HAHWU TPUPOILI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOIIMX IEeH W MPUHITUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero OoOIIero
oOpazoBanus B Poccutickoit deneparuu.

XuMuUsl Kak dJEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPAacT 0COOYyIO PoJib B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIAJZl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHUE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KAlolIeM MHpPE Kak O €IUHCTBE
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MPUPOABI M YEIOBEKAa, KOTOpPOoe (OPMUPYETCS B XMMHUU HAa OCHOBE TOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOLIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HayKaMH, XUMUsS cTajia
HEOTHEMJIEMOH YaCThI0O MHUPOBOH KYJIbTYPhI, HEOOXOIUMBIM yCIIOBUEM YCITCIITHOTO
TpyJla W >KM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaKk Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiCHa Ha pEIICHUE
rII00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOIMMM UEISMM W TMPUHIMIAMU CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUECHTUPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypCchl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SIBIIAIOTCS OCHOBBI 0a30BOM HAyKHU: CHUCTEMa
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4yeckor xuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHu4YecKass XUMus» cOpMHUpOBaHA B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K U3Y4YeHHI0 Yy4eOHOro wMarepuaia © OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpENETEHHBIX
TEOpPETUYECKUX YypoBHIX. Tak, B Kypce OpPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHMSI OPraHMYECKUX
COCMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKMX U  DJICKTPOHHBIX
MIPEICTABIICHU O CTpOeHUH BerecTB. CBeneHns 00 H3ydaeMbIX B KypCe BeIecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OMOJIOTMYECKU aKTHUBHBIX
coenquHeHuM. B Kypce  OpraHMyeckod  XWMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUYECKOUN pEaKIIUH.

[lox HOBBIM yriIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs M3yUYEHHbIH Ha YPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHudeckas
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XUMUS» O00yYaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0ToIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
coJlep KaHusi, UMEIOIIMMHU KYJIbTYPOJOTUYECKUA M MPUKJIAJTHONW XapakTep. ITH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKpBIBAIOT €€ POJIb B IO3HABATEIPHOU U MMPAKTHUYECKON JIEATETHHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJjeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKHA OCMBICITHBATH HH(POPMAITHAIO ¥ PUMEHSATH €€ /ISl IOTIOTHEHUS 3HAHUH,
pEIICHNS HHTEIICKTYTbHBIX M SKCTICPUMEHTATBHBIX HCCIIEA0BATEIbCKUX 3a1a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTHUPOBAHO Ha (JOPMUPOBAHUE Y OOYHAIOIIMXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIIeHUs TPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMHd € TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLMATU3AIMH
OoOy4Jaronmxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX YUSOHBIX ACHCTBUH, MMEIONUX 0a30BOE 3HAUCHUE ISl PAa3IMYHBIX
BUJIOB [ICATCIILHOCTH: pEIICHUS TNpo0JjeM, TOMCKa, aHaliu3a W 00paboTKU
uHoOpMaIuU, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
WCCJIEIOBATENILCKON JICATEIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU OMPEICICHUH
COZIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TMpeaMeTa HarpaBiIeHHUEM
MEePBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHu3HAETCS (PopMUpOBaHUE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATEIbHOCTH Y€JOBEeKa UM KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
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METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJICH H3y4YEeHUS
peaMeTa SIBISIETCS BIIOJIHE OIPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMs IJIaBHBIMHU LIEISIMU U3YyYEHHUs IpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUH KaK BaKHeHIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIEe MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMUHU,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH X
Pa3BUTHS U CTAaHOBJICHUSI,

e (opmMupoBaHUE U pa3BUTHE NPECTABIECHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIINI, HEOOXOIMMBIX JJIs1 MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKOW U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTuM, conepkaTesibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4YCHHUs
IIPEIMETA B IPOrpaMMe 110 XUMUHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUM C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpefHero obmiero obOpaszoBanus. CeronHs B
MPEenoJaBaHUK XUMUHU B OOJIBIIEH CTENEHH OTAAETCS MPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHOM OpraHu3alliy, BIIAJICIONIETO HE HAa00pOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHUSIMU
aKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON MKU3HU JIJISl PEILICHUS
MPaKTUYECKUX 3a]1a4.

B cBA3M ¢ 3TUM IIpU U3yYEHNUHU NIpeIMETa « XUMUSD JOMUHHUPYIOLIEE 3HAUCHHE
npUOOpETaAIOT TaKue 1eNU U 33a4H, KakK:

ajanrtanus o0yJarommxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMmupoBaHUe y OOYyYalOlIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIHHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, & TAKXE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
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0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJI0OBEKa U MPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a yYeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y 00YJAIOIINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUSI SHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueObHOM mnaHe cpenHero oOmero oOpa3oBaHUsS MPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeAMETHOM obsacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[IpenMeT opraHMYECKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennii A. M. BytnepoBa, e€ ocHoBHbIE TIOJI0KeHUSI. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccUpUKAIMK OpraHuyYecKkux BemiecTB. HoMmeHkmnatypa
OpraHMYEeCKUX COCIUHEHUN (CHCTEMaTHYecKas) W TpUBUAJIbHBIE Ha3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX NPEBPAILICHUN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAlMOHHBIX OIBITOB IO MPEBPAIICHUID OPraHUYECKUX BEIIECTB IMpPHU
HarpeBaHuM (IJiaBjieHue, OOyIJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAfa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJKAaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJydeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pANl. DTUIIEH U MPOMUIECH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHHUA, THUAPATAIMHA, OKHUCICHUS W
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [logydeHre CHUHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUH P, ALICTHIICH
— TPOCTEUIIMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOeHHE, (puznueckue u
XUMHUUYECKHE CBOMCTBA (peakiuu THIAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOTyYeHUE U TPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, PpU3NUECKHE W XMMHYECKHUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHue. Tonyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumenerue. TOKCUIHOCTb apEeHOB.
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['eneTnyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIICKAIUMHA K Pa3JINYHBIM
KJIACCaM.

[IpupoaHple MCTOYHUKH YIVIEBOXOPOAOB. IIpHponHBIi ra3 W IOIMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTbl
nepepaboTku He(pTH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITY. KameHHBbIi
yToJib ¥ IPOAYKTHI €r0 MepepadOTKy.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HAKOMJIEHHUE C 00pa3liaMu IIaCTMACC, Kay4yKOB U Pe3UHbI, KoJuieKuu «Hed ey
U «YTOJb», MOJAEIUPOBAHNE MOJIEKYJ YIJIIEBOAOPOAOB U TAJIOTEHONPOU3BOAHBIX,
IPOBEJCHUE NPAKTUYECKONW pabOThl: MOSyUYEHHUE FITUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucnopoaconepxamme opranudyeckue COeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWM C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa M 3TaHOJIA HA OPTraHN3M YeJI0BEKaA.

MHoOroatoMHble  COUPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢usznyecknue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIIEHTJIMKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (HU3NYECKHUe U XHUMHUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpnerugpl U Kemouwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MTpeIeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (PU3nvecKre 1 XMMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIMe s
KJ1acca KUCIIOT, peakus dTepuukanuu), noayyeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsi KUCJIOTHI KaK MPEACTABUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buomornueckas
pOJIb )KUPOB.

VYrneBonpl: cocTtaB, Kjaccu(UKalUs ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
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MOJIEKYJIbI, (PU3UIECKUE U XUMHUYECKUE CBOUCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, IPUMEHEHUE, OMOIOTHYecKast POJib.
®dotocunre3. PpykTo3a KaK U30MEp TIIOKO3bI.

Kpaxman u menniono3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl.  Pdu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIUPTOB, Ka4E€CTBCHHBIC PEAKIIMH OJHOATOMHBEIX CIMPTOB (OKHUCIICHHWE 3TaHOJA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKITNN).

A3oTcoepKale OpraHu4eckiue COeTMHEHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC cOeaWHECHMS. IlepBuuHasi,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOICTBA OEJIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYECHMsI BEUIECTB M WX MPEBPAIICHUIA:
HaOJFOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

DKCHEepUMEHTAIbHBIE METOJbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MeXnpeaMeTHbIX CBsI3ed MPU U3yYEHUH OPTraHUYEeCKOW XMMUU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIONIh30BAaHWE KaK OOIIWX €CTeCTBEHHO-
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HAyYHBIX TOHATHW, TaK W TOHATHH, SBJSIONIUXCS CHCTEMHBIMH JUTSI OTACIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpUSs, aHAIM3, CUHTE3, KIAcCH(UKAINS, EPUOIUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE.

dusmka: Marepus, OSHEprus, Macca, aTOM, OJJIGKTPOH, MOJICKYJIa,
DHEPIreTUYECKUN ypPOBECHb, BEIICCTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U CIUHHIIBI UX H3MECPCHHSI.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OHMOJOTMYECCKH AaKTUBHBIC BerlecTBa (OCIKH, YIJICBOJBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC HCKOMAeMbIC, TOIUIHBO,
peCypCHI.

TexXHOJIOTHS: THIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAIBHOIO IHTAHHS,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE MPEHapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunoanueckuii 3aKoH U [leproanyeckas cicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOaMYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3Ha4YeHUe MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuImdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO UM HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.
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[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaCcCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuii B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTnMbie
peakiuu. XUMHYECKOE paBHOBecre. @DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

Onextponutryeckas aucconuanua. CuibHbIe U ciiadble d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W HX NPEBPAIICHUM:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHToB /. U.
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aToOpa, ONPENEICHUE CPEABI PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATILHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 00OMEHA), MPOBEICHUE
MPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaxkum».

Pacuérnblie 3anaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEILIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJor€HOB, CEpPbl, a30Ta,
docdhopa, yriepoma U KpeMHHMs) M MX  COEOUHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnoB B Ilepmogmueckont cucremMe XMMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MetamuioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAIPSHKEHUI METAIIJIOB.
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XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATpUM, Kaliuil, KaJbIUH,
MarHui, alfOMUHHUM, HUHK, XPOM, HKEJI€30, ME/Ib) U UX COCTUHEHUI.

OOume cnocoObl moiayuyeHus: MeTayioB. [IpuMeHeHHe MeTauioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLICHUN:
U3y4YeHHE KoJUIeKUMu «MeTamisl U CIUIaBb», OOpa3slOB HEMETAJUIOB, PEIICHUE
IKCIEPUMEHTAIbHBIX 3aJa4, HAOJIIOJICHUE M OINHCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAEMCTBHE T'MJIPOKCHIA AIIOMHHHS C PacTBOPaMHU
KHCJIOT U IIEJ0Ye, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IPUMECH.

XuMHs ¥ )KU3Hb

Posb xumun B 00eCHE€UYEeHHUU HKOJIOTMYECKOM, SHEPreTHYeCKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeNUUUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIIAX I[POMBIIIJIEHHOTO
ITOJTyYEHHUs] BXKHEUILINX BEILECTB.

YenoBek B MHpE BELIECTB U MATEPUAIIOB: BAKHEUIIME CTPOUTEIIBHBIE
MaTepuabl, KOHCTPYKIHMOHHBIE MATEPHUANIbI, KpAaCKH, CTEKJIO, KEpaMMKa,
MaTepuaibl JJIsl JIEKTPOHHUKH, HAaHOMAaTEpHUasbl, OPraHWUYECKUE WU MUHEPAIBbHbBIC
yaoOpeHus.

XuMus U 3I0pOBbE YEJIOBEKA: IPAaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiia 0€30MacHOT0 UCIOIb30BaHMS IPENapaToB OBITOBON XUMUHU B
MTOBCETHEBHOM KU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmeld
HEOpraHW4YecKol XUMuM B 11 Kjacce ocymIeCTBISETCS Yepe3 UCIIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHM, TaK U MOHATHH, SIBISIOMIMXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIe MOHSTHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

@dusuka: MaTepus, SHEPIUsA, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIA, SJHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEILECTBA, (PU3MUECKHUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.
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buonorusi: knerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- W
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTyPIHsl, POU3BOACTBO
CTPOUTETBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, MUILEBAs
IPOMBINUICHHOCTh,  (papMaleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX TPErapaToB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIOB,
AIIEKTPOHHASI TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIN A

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMHCsl TPOTPAMM  CpPEIHEro oO0mEero o0pa3oBaHus (JUYHOCTHBIM,
METamnpeIMETHBIM H TpeaMeTHbIM). HaydHo-MeToauvecko OCHOBOM  AJis
pa3paboTKu IJIAaHUPYEMBIX PE3YJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
00pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEILHOCTHBIM TOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEXKICHUN JTHYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMH EIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHsD JIOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  IpolLieccam
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJCHMSI JIMYHOCTH
oOy4Jarommxcs.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaromuxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUsI 00YJAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPABOMOPSIKY;

NPEJICTaBICHUS O COLMATBHBIX HOpMax M TMpaBWIaxX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHUH YUEOHBIX U MMO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX [PU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU ACSITENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUS K HWCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

yBaXCHHUS K TMPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH U MPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKHU €CTh Pe3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOHUCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeca U O3HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
UH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEeW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIO/IeHUsT TpaBWi O€30MacHOro oOpalieHusi C BELIECTBAMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAMUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOTr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHmoTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTaHOBKM Ha aKTMBHOE YYaCTHE B PEUIEHWHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUICCKOMY M3YUCHHUIO0 MPOodecCruid pa3IuvaHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBAKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYATbHOW TPACKTOPUHU
oOpa3oBanus, Oyaymield MpPoPEecCuu W peann3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS KM3HU HAa 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIBE30BAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEH OKPYNKaAIOIIEH
IPUPOIHON cpeie, YMEHHS MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HAyKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH TMpoOJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
[UBWJIM3ALMH: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bpl MaTepHAIbHOM KYyJIbTYpbl, PEIIEHUH [JIO0ANbHBIX MpoOJieM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIIOBHUI
YCHENTHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpA U
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MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HaY4HBIX (DAKTOB U UMEIOLIUXCS JAHHBIX C IIEJIbIO MOIYYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAlIUAX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM
NESTEIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONu(PUKy METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKLIMOHAIBHON
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJIATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;
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UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIE MPU3HAKUA TOHSITHH MU YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIT0JIb30BaTh COOTBETCTBYIOIIUE MOHITUS JJIsl OOBSICHEHUS! OTIEIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4eckas (popMyra, ypaBHEHUE XUMUYECKOU PeaKIuu
— MPU PEUICHUM YUYEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPEACTABICHUS ISl BBISIBICHUS! XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKHUX
peaKIuu;

dbopMyITUpPOBATH MENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyJIMpPOBAaHHBIE BOIMPOCHl B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSL U OCHOBBI 111 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOII0OaTh 32 XOI0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3ylbrar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HWCCIEAOBATEIbCKOM ¥ MPOEKTHOU
NESATETLHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYy4dHO-
MOMyJISIpHAsl JIUTEparypa XUMHUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaNM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (OopM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTS;
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(GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
OTNpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  GOpMy  MPEACTABICHHUS
uHpopMarmu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCII0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU PadOTE C XUMUYECKOM
uH(pOpMaIuei: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU U CUMBOJIBI, (JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHW,  BBICKa3bIBaThb  HACH, (HOPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNATh C TMpPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOTHI MO MCCIICOBAHUIO CBOWCTB
M3Y4aeMBbIX BEIECTB, peaan3alud y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMHU TeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NeATEeIbHOCTh, OMNpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJITHCHUHM YYEOHBIX U HWCCIEAOBATEIbCKUX 3a7ad, BBIOMpaTh HamOoliee
3¢ (deKTUBHBIN CcrMoco0 HMX peHieHus ¢ Y4YETOM TMOJYyYEeHHUsS HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a U
CaMOOILICHKHU.

HNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaX<aroT:

C()OPMUPOBAHHOCTh  NPEACTABIEHUNA O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBICHUU ITPUPOJIBI,
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B (OpPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (DYHKIIMOHATLHOU
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] MPAKTUYECKUX 3a]1ad M DKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS IPYIINa, pauKall,
M30MEpHSl, U30MEPHI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCOJIepKAIlME€ COEIUHEHHUSA, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMSI); TECOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISTh XapaKTEPHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMys1 OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJ OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAJJIC)KHOCTh HU3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIMHEHMS), JaBaThb WM Ha3BaHUS MO
cuctematudeckoir HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMs OTACJIBHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, MPOMNWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManbaeru, areTaibIAerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemiectB A. M. byTiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACCHI BEILIECTB;
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c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XMMUYECKHE CBOWCTBA THUIMYHBIX NPEICTaBUTENICH pa3IMYHBIX KJACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, ITUJIEH, IPOIUJIEH, alleTUJIeH, OyTaaueH-1,3,
MeTmI0yTaaueH-1,3, 6eH3051, METaHOII, ITAHOJ, STHJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTanbAeTU, MypaBbUHasl U YKCYCHAsl KHCIJIOTBI, [JII0KO3a, KpaxmaJl, LeJI003a,
AMUHOYKCYCHAsl KUCJIOTA), WIIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHYECKHX PEAKIUH C HCIIOJIb30BAaHUEM
CTPYKTYPHBIX (GOpMYJI;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroyb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE IPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB
WJIH TIPOYKTOB PEAKIIUN);

c()OPMUPOBAHHOCTh YMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METOJIaX HAayYHOTr'O MO3HAHUS, UCIIOJIb3YEMbIX B XMUMHUU IPU U3yUYE€HUU BEIIECTB U
XUMHYECKUX SBJICHUH (HAOMI0IeHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE),
UCIIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUs [JIsl TPUHATHS pEIICHWA B
KOHKPETHBIX JKU3HEHHBIX CUTyallMsIX, CBSI3aHHBIX C BEIIECTBAMH U HUX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKUHMSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHUH IJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
AKCIIEPUMEHT (TIpeBpaIlleHUs OPTaHNYECKHUX BEIIECTB MPU HATPEBAHUH, MOTyYECHUE
ATHJICHA M U3YYCHUE €TO CBONCTB, KAUECTBEHHBIC PEAKIINN OPTaHUIECKUX BEIIECTB,
JeHaTypanus OSIKOB MPU HArpEeBaHUH, IIBETHBIE PEaKIINN OEIKOB) B COOTBETCTBUHU
C TMpaBWJIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM  000PYJOBaHUEM, TMPEACTABIATH PE3YyJbTATBl XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alrcCH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUd W
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
uHbopMaluu, IHTepHeT u ApyTux);

C()OPMUPOBAHHOCTb ~ YMEHMH  COONIOAATh  MpaBUia  HKOJIOTMUYECKU
1eJ1ecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILENAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
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ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [1/IK, mosicHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YarouuXcsli ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBIICHUM TTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUSI M KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM MIJIsi PEHICHHs] PAKTUYECKUX 3a]a4 M DKOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMHUYCCKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKLUM, PacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMALUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakiMu, XUMHUYECKOE pPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUN S3BIK XUMUU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIlUe B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;
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c(hOpPMHPOBAHHOCTh YMEHHHA HCITOJIH30BATh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJICKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETANIEHAS U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHEL);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUTMYECKONW PEIMIETKH KOHKPETHOTO BENIECTBA (aTOMHAs, MOJICKYJIsIpHas,
WOHHAs, METAJUTMYECKAs ), XapakTep Cpebl B BOAHBIX pACTBOPaX HEOPTAaHUICCKUX
COCJIMHECHUN;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMPEACIEHHOMY KJacCy/TpyIIe
COCIMHECHUU (MMPOCTHIC BEIIECTBA — METAUTBl U HEMETAJLIbI, OKCH/IbI, OCHOBAHHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBbHYIO
¥ TIPOTHOCTHYECKYIO (PyHKIINU;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB XHUMHUYECKUX »dJeMeHTOB |4 mnepuono Ilepuoanueckoil cucTEMbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
U3MCHCHHS CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCIMHCHHHA IO TIEpHOJaM |
rpynmnam llepnoanueckoit cucremsl xumMmuueckux anemeHToB [1. 1. Menneneesa;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JNIMUHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAaHUE TCHETHYECKOW CBS3UM MEXKAY HEOPTaHHMYCCKUMU
BEIIIECTBAMH C ITOMOIIBIO YPABHCHHH COOTBETCTBYIONINX XUMHUYECKHX PEAKITN;

c(OpPMHPOBAHHOCTh YMCHHS KJIACCU(UIIMPOBATH XMMHYECCKHUE PEAKIIUU TI0
pa3sTUYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEarupyrolluX BEIIECTB, TEINIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHH COCTABJIATh YPaBHEHUS PEAKIUN pPa3THMYHBIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIMi HOHHOTO 0OMEHa, YUNUThIBas
YCJIOBHSI, IPU KOTOPBIX OTH PEAKIIUU UAYT 0 KOHIIA,;

c(OPMHPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, TOITBEPKIAOIIIEC
KAUeCTBEHHBI COCTaB PAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;
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cOPMHPOBAHHOCTh YMEHHHA PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCT, YMEHUN XapakTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUsS] CEPHOWM KHUCIIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMWX HAyYHBIX MPUHINAIMAX WU
AKOJIOTHIECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBasi 10J1s1 BEIIECTBA B pPAaCTBOPE», 00BEMHBIX OTHOIICHUM T'a30B MPU
XUMUYECKAX PEAKIUAX, MAcChl BEIIECTBA WM 00BEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB, TEIIOBOTO 3¢ (}eKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIaTh MTpaBuia MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUMEM, a TaKXKEe IpaBWiia OOpallIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (pa3jioKeHHe TMEePOKCHa BOJOPOJia B MPUCYTCTBUU KaTallU3aTopa,
OTIpEJICIICHNE CpPeabl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HAa CKOPOCTh XMMHYECKOW PEAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTtammey B «Hemeramib»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKIiii U (OpMYyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pE3ybTaTOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIMIO, TOy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaruu, UHTepHeT U ApyTHx);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETr0 3/I0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelibl, 0OCO3HABAThH
OIMACHOCTb BO3/CHCTBUS HA KUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
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cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJI0BEKA;

Ul O0Yy4aroUMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IMO3HAHUSA BEUIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeuHyt0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

bopmyI.
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10 KVIACC
KoimmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uu¢poBbie)
n/n NMPOrpamMmbl Bcero Konrpoapurie  Ipakruteckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHUS OPraHUYECKUX COCTUHEHUI 3 https://lesson.edu.ru/04/10
A.M. Bytneposa
Utoro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 IIpenenbHble yrIeBOAOPOABI — aJIKAHbI 2 https://lesson.edu.ru/04/10
99 HenpenenbHbie yriaeBoaopoOIbl: aJKeHbI, 6 1 https://lesson.edu.ru/04/10
aJIKaJIMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 https://lesson.edu.ru/04/10
24 [IpupoiHBIE HICTOYHUKH YIJIEBOIOPOJIOB U UX 3 1 https://lesson.edu.ru/04/10
nepepaboTka
Hroro mo pazneny 13
Pa3pnen 3. Kuciiopoacoaep:xaniue opranniecKue coeIuHEeHUs
3.1 Cnuptsl. Oenon 3 https://lesson.edu.ru/04/10
39 Anpaeruanl. KapOoHOBBIE KUCTOTHI. 7 1 https://lesson.edu.ru/04/10
CrnoxHble 3¢upbl
3.3 VriaeBoasl 3 1 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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Hroro mo pazaeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeTuHEeHUs

4.1 AMHUHBI. AMUHOKHUCIIOTHL. belku 3 ‘ https://lesson.edu.ru/04/10
Wroro mo pazneny 3
Pazaea S. BbicokomoJieKky/JIIpHbIE COeINHEHUSA

5.1 [Imactmaccel. Kayuyku. Bosokna 2 https://lesson.edu.ru/04/10
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 |

[TPOT'PAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/10
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepnonanueckas cuCTeMa XUMHUYECKUX 3 https://lesson.edu.ru/04/11
anemenToB 1. . Menaeneena
Crtpoenue BeniectBa. MHOrooopasue
1.2 P B P 4 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XHWMHYECKUE PEAKIUN 6 1 1 https://lesson.edu.ru/04/11
Wroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 ‘ Merannbl https://lesson.edu.ru/04/11
2.2 ‘ Hewmeramisr 1 https://lesson.edu.ru/04/11
CBsi3b HEOPTAaHUYECKUX U OPTraHUUYECKHUX
2.3 P P 2 https://lesson.edu.ru/04/11
BEIIIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoimmuecTBo yacoB
Ne Jara
KoutpoJn DJIeKTPOHHBbIE HU(PPOBLIE
n/  Tema ypoka usyue
o0pa3oBaTe/ibHbIE pecypcChl
n HHSA
1 [IpenMer opraHnyeckoil XumMuu, e€ https://lesson.edu.ru/lesson/a9f3d1
BO3HUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE 91-5ele-4e24-ac02-efb16fa49fba
2 Teopust cTpoeHUsI OpraHUYECKUX COCAMHEHUN A. https://lesson.edu.ru/lesson/c935a5
M. bytiepoBa, €€ OCHOBHBIE TIOJIOKEHUS 8c-ab0e-4¢c59-9dcf-20517ae4b52e
[IpencraBnenue o knaccudukanum
3 oprannveckux Bemniects. Homenkiarypa https://lesson.edu.ru/lesson/726ee0
(cucremaTHuecKasi) U TpUBHAJIbHbIE HA3BaHUS 99-e1a9-410f-b8be-b4cb589aeadl
OpPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUMA https://lesson.edu.ru/lesson/258ddc
pan 06-ec23-473c-b3d7-ed82fcaddd02
5 MertaH 1 3TaH — NPOCTENUIINE NTPEACTABUTEIH
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA Potpesff coiorodn. L osson/ A2 7
1e-4158-4bd1-ae98-18dc1cfb9399
7 OTHJIEH U NPOIUIEH — MPOCTENIINE https://lesson.edu.ru/lesson/05ab59
MIPEACTaBUTEIN aJTKEHOB 25-ba8e-499e-840b-70b5e8db71ae
8 [IpakTtuueckas padota Ne 1. «ITomyuenue https://lesson.edu.ru/lesson/53cd23
JTUJIEHA U U3YYEHHE €TO CBOWCTBY 79-2a45-43b1-9f67-7ebcdaf03ce0
Ancaguenst. Byranuen-1,3 1 meTinOyrasuen- https://lesson.edu.ru/lesson/6df233
9 1,3. Ilony4eHne CHHTETUUECKOTO KayuyKa U

pEe3UHBI

93-6f08-4b9f-ae01-a983b95b854a



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,

https://lesson.edu.ru/lesson/05c9a9

10 TOMOJIOTMUECKUH psil. AUETHIIEH —
.. 29-6741-4d7c-84b5-009292468356
IPOCTEHIINN IPEICTAaBUTEND ATKUHOB
11 Brerurcienus no ypaBHEHUI0 XUMHYECKOM https://lesson.edu.ru/lesson/7dada0
peakuuu 27-8448-418f-b416-fbaledd4abbd
12 A 5 T https://lesson.edu.ru/lesson/d86d7d
€Hbl: OEH30JI U TOIYyO0JI. TOKCHYHOCTH apeHOB
P Y P 00-d5b4-491d-aded-c3ddal9feefd
13 ['enernueckas cBsA3b yIiIeBOJAOPO/IOB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOIOB:
PHpOA . M AOPOAL https://lesson.edu.ru/lesson/99557a
14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE Ta3bl,
. 5e-2221-43e0-97b8-983de535c44d
HEPTh U MPOIYKTHI €€ IepepadoTKu
[IpupoaHble HICTOYHUKH YIIIEBOAOPOIOB:
PHpOA . y AOPOA https://lesson.edu.ru/lesson/6c9196
15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HEPTSIHBIE Ta3bl,
. 41-7956-4130-b1fd-c7e71db395d7
He(Th U MPOIYKTHI €€ nepepaboTKu
16 KonTtponbHas pabota no pazaeny https://lesson.edu.ru/lesson/6abf16
«YTIneBogopoab» 80-4eb5-46f2-8ea5-44d63cccf518
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U https://lesson.edu.ru/lesson/5439c1
3TaHoi. BomopoaHas cBs3b 8b-7440-4b6f-bf84-c04fad71694f
18 MHoOroaTroMHbI€ CIUPTHI: STHJICHTIIUKOb 1 https://lesson.edu.ru/lesson/461aa9
TIIALEPUH c8-c0ef-4827-a8e5-d12a0bedc826
19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe U https://lesson.edu.ru/lesson/649883
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE b8-7c5f-4f16-896e-10a2278b08f1
20 Anpneruapl: GopManbAeTUT U alleTaIbACTU/I. https://lesson.edu.ru/lesson/8664b3
AnetoH 19-0ba3-4945-b076-cb72ae5858b90
21 OnHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE https://lesson.edu.ru/lesson/b4feaa

KHUCJIOTBI: MypaBbUHAs M YKCyCHast

04-3438-4b57-a3ec-ba0f9fe63c0d



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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[TpakTuueckas padota Ne 2. «CBoiicTBa

https://lesson.edu.ru/lesson/9834d4

22
pacTBOpa YKCYCHOM KHCIOTBI» 08-386d-444a-8de3-7efba8b98cdb
23 CreaprHOBast U OJIEMHOBAsI KUCIIOTBI, KaK https://lesson.edu.ru/lesson/71ac43
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT f2-a0d4-4945-a0eb-1e59cd5f4d9f
24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
MX MOIOIILIEE ICCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
3¢upoB
26 Kupsl: ruaponus, npuMeHeHue, OnoJoruyecKas https://lesson.edu.ru/lesson/c19e6ff
pOJb )KUPOB c-7d70-46¢cc-a9ee-ebfac27dead9
VYraeBoanl: cocTaB, KilaccupUKaIims.
Uﬂ (ucan https://lesson.edu.ru/lesson/690fbb
27 Baxneiimme npeactaBuTesNu: TIIIOK03a,
76-f94a-4f77-bbbe-3d3ae748f716
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a Kak IpupoHbIe https://lesson.edu.ru/lesson/5a9e4c
MOJIMMEPHI c3-f4e9-4b8f-a40f-c9fe7c9c4bf8
KonTpomnbHas pabota mo pazaen
29 K P P pasAsty https://lesson.edu.ru/lesson/66a7bd
«Kucnopozacoepxaiiue opraHnyecKue
PORCOACpARANIIE Op 94-2bc5-4ec7-b7c7-ff893919d25a
COCTMHECHUS
https://lesson.edu.ru/lesson/0c608a
30 AMUHBI: METUJIAMUH U aHUJIHH
59-4¢69-4481-839e-9205f201b73e
AMMHOKHUCIOTHI KaK aM(pOTEpHbIE OPraHUYEeCKue
31 5 Qorep p https://lesson.edu.ru/lesson/75957f
COEIMHEHUS], UX OMOJIOTMYECKOE 3HAUCHHE.
A 70-50f4-4910-b706-ac2d1b04c26
IlenTuapl
39 benky kak mpupoHbIE BBICOKOMOJIEKYJISIPHBIE https://lesson.edu.ru/lesson/c2f2f3d
COCIUHCHUS 7-43d1-4873-ace0-78ecab6009628
33 OcHOBHbBIE OHATHS XUMHH https://lesson.edu.ru/lesson/45b81d

BBICOKOMOIJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ

ac-acba-440e-99e3-14c3ba78050a



https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

34

OCHOBHBIE METOILI CUHTE3A
A https://lesson.edu.ru/lesson/d7681e

62-c311-48e9-935e-fb3c59299¢c91

34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM. 1

[Imactmaccsl, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2



https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
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11 KJIACC
KoanuyecTBO Yyacos
JlaTa
Ne Kontpoas  IIpakTu DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka usyde
n/n Bcero  Hble yeckue oOpa3oBaTe/ibHbIe pecypchl
HUS
padoThbI padoThI
1 XUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs 1 https://lesson.edu.ru/lesson/20b1df2
KOH(UTYpaIus aToMOB e-6ce4-435b-b6dc-5155d30a45fa
[Iepnoanueckuii 3axoH u [lepnoanueckas
2 CHCTEMAa XMMHYECKHX 3JIEMCHTOB 1 https://lesson.edu.ru/lesson/e7d4888
.. MenneneeBa, ux CBsI3b C COBPEMEHHOM 1-055d-49da-a49c-7375c3d033e9
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U MX COCIUHEHUHN 10
3 rpyIIaM U nepuoaam. 3Ha4yeHUe NePHUOIUYECKOTO 1
3aKOHA U CUCTEMBl XHUMHUYECKHUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUH HAyKH
. https://lesson.edu.ru/lesson/a9c9a61
Crpoenue BemiecTBa. XMMHUUYECKast CBA3b, €€
4 5 . 1 e-e387-4ffe-bcfb-aca9c7241b21
BHUJIBI, MEXaHH3MBI 00pa30BaHUs KOBAJICHTHOM
8 B p https://lesson.edu.ru/lesson/2859ec0
cBs3u. BogoponHas CBSI3b
AOPOAL 2-8ecd-4cd8-8531-edad962608fb
BaneHTHOCTE. DIIEKTPOOTPULIATEIBHOCTb.
5 C pB Thrit 1 https://lesson.edu.ru/lesson/12bfc348
TEIeHb OKMCIICHMS. BellecTBa MOJIEKYIIIPHOTO
m YA -007f-4796-bcda-180fc6b720fe
1 HEMOJIEKYJIIPHOTO CTPOCHUS
[Tonsatue o nucnepcHbIx cucremax. MictuHubie 1
6 KOJUIOUIHBIE pacTBOPHL. MaccoBas 101 1

BEIIIECTBA B PacCTBOpE



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
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Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHWYECKUX COeMHEHUN. [ eHeTnueckas

! CBSI3b HEOPTaHUYECKHUX BEIIECTB, Pa3IUYHBIX
KJIaCCOB
Knaccudukanmst XaMUYeCcKuX peakiiuii B
HEOPraHWYECKOM M OPraHnYeCKON XMMUU. 3aKOH
https://lesson.edu.ru/lesson/7563722
8 COXPAaHEHHUS MacChl BELIECTB; 3aKOH COXPAaHEHUs >-d397-4b1a-810a-cc7bcage8a0c
Y TIPEBPAILCHHS YPHEPTUU TIPU XUMUYECKHUX
peakuusax
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. https://lesson.edu.ru/lesson/fOcb5def
XUMHUYECKOE PABHOBECHUE -307e-4575-89d0-86041b603655
ITpaxTtrueckas padora Ne 1. « BiustHue
10 pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakuumn»
OnekTpoauTuueckas aucconuanus. [lonstue o
11 BOI0poJHOM Mokazarene (PH) pactBopa. Peakuun https://lesson.edu.ru/lesson/237cdb5
HMOHHOT0 oOMeHa. ['maponu3 opraHudeckux u 4-2787-4817-8330-6e027b075645
HEOPTraHWYECKUX BELIECTB
https://lesson.edu.ru/lesson/8f219cef
OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
12 [Tonsatue 06 3meKTposM3e paciiaBoB U paCTBOPOB ~7aBa-41d>-h38a-h3d1bleehds
N https://lesson.edu.ru/lesson/32e5edc
coren 9-cb82-4f4a-ad5e-4f56bc7el4ed
13 KonTtponbHast pabota no pazaeny https://lesson.edu.ru/lesson/9adf822
«TeopeTnyeckre OCHOBbI XUMUW» 9-876b-4907-868e-1d43bf90855¢
Meramnsl, ux nojoxenue B [lepuognueckoit
14 CUCTEME XUMHUYECKUX DIIEMEHTOB https://lesson.edu.ru/lesson/a0d5bd1

J.. MenneneeBa 1 0COOEHHOCTH CTPOCHHS
aToMoB. OO1ue pU3nYecKue CBOMCTBAa METAIITIOB

6-683e-4ale-8073-70c604e9c862



https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
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CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

15 HaIPSHKEHUN METaJlIOB
XuMHYECKHE CBOMCTBA BAYKHEHIIINX METAJIIOB
N . . N . https://lesson.edu.ru/lesson/e7ff8162
16 (HaTpwid, KaIII/IEI, KaJIBIIMI, MATHUH, aJTFOMUHHAN) U 0d44d-40f8-b9f7-422¢3e710750
HUX COCIUMHCHUN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHMI
18 XHUMHUYECKHE CBOMCTBA IUHKA, XKEJIe3a U X
COCJIMHEHU I
19 [TpakTiueckast pabota Ne 2. "Pemienue https://lesson.edu.ru/lesson/6545ec4
SKCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTab»" 4-34c5-43f6-826b-a648d7d6fef7
Hewmerannsl, ux nonoxenue B [leprnoanueckoin
20 CHCTEME XMMHYCCKHUX DJICMCHTOB https://lesson.edu.ru/lesson/2390b83
JI.1. MenpeneeBa 1 0COOEHHOCTH CTPOCHUS e-a935-4c96-bd3a-25f26d9c1139
aTOMOB
®uznyecknue CBOMCTBA HEMETAIIOB. AJIJIOTPOITHS
21 HeMeTAIIOB (HA TIPHMEpE KHCTOPOJa, CepI)II,) https://lesson.edu.ru/lesson/cfb70c37
-2784-4c66-be05-b0966dffb673
dbocdopa u yriepona)
29 XHWMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHM I
23 XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEIMHEHU I
24 XHUMHYECKUE CBOMCTBA yTIEpPOIa, KPEMHUS U UX
COCIMHEHM I
o5 [IpuMeHeHre Ba)KHENIINX HEMETAUIOB U UX https://lesson.edu.ru/lesson/cfb70c37
COeTUHEHMI -2784-4c66-be05-b0966dffb673
26 O06o01IeHre U CHCTEMaTH3alis 3HAHUH 110 TeMe

«Hemeramis. Berunucinenus 1o ypaBHEHUAM



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
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XUMUYECKHUX PEAKIIUNA U TEPMOXUMHYCCKHE
pacuérsl
[paxmeckas padora No 3. «Pemenne https://lesson.edu.ru/lesson/7c19b0b
27 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1 2-7815-4db3-864-d0acsh740b3b
"Hemeramisi"»
28 KonTtponpHas padbora no temam «MeTayuibh U 1 1
«Hemertamnsny
29 Heoprannueckue u opraHu4ecKue KMCIOTHI. 1 https://lesson.edu.ru/lesson/35c2be5
Heoprannueckue u OpraHn4ecKkue OCHOBAHMS 9-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/5890372
AmMdoTepHbIC HEOPraHUYECKHUE U OPTaHHIECKUE
2-79bc-4b22-b276-114fab0dd141
30 CoeaMHCHNS. I eHeTHYECKas CBA3D 1 https://lesson.edu.ru/lesson/c6c5af9a
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB 9645-4604-9834-59151d566a61
Ponb xumuu B 00ecriedeHrH YKOJI0THIECKOM,
. . https://lesson.edu.ru/lesson/029ee9f
31 SHEPreTUYeCKON U MUIEBOM 0€30MacHOCTH, 1 3-6675-4682-0ba8-7fcacal8277
Pa3BUTHUU MEIAUIIMHBI
o | et ey s |
7-18c8-4853-83a0-588bf830407a
BEIIIECTB
https://lesson.edu.ru/lesson/acd826cf
33 UYenmoBek B MUPE BEIIECTB M MAaTEPHAIIOB 1 ba2d-49db-b2 16-ef7c26a84728
https://lesson.edu.ru/lesson/b8e4d65
34 XHMEHST H 3/10pOBEC He/I0BCKa . 7-2¢7-4860-8583-9f76edc8a59f
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1) T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumusa. 10 kmacc.
bazoBbiii ypoBeHb. — AO «M3patensctBo «lIpocBemenue». DnekTpoHHas ¢dopma
y4eOHHKA;

2) Tl'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A. Xumus. 11 xiacc.
bazoBeiii ypoBenb. — AO «U3narensctBo «IIpocBemienuey. DnekTpoHHas (opma
y4eOHHUKa.

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1) I'adbpuensa O.C., CnankoB C.A. Xummusa, 10 kmacc. Pabouas Terpaap K
yueOnuky O.C. ['abpuensHa. ba3zosebiil ypoens. @I'OC. — M.: IIpocsemenue, 2023. —
144 ¢c.;

2) I'abpuensu O.C., CrnaakoB C.A. Xumwms, 11 kmacc. Pabouas teTpanp k
yueOHuky O.C. I'abpuensina. ®I'OC. — M.: [Ipocsemenne/Ipoda, 2023. — 176 c.;

3) I'adpuensu O.C., OctpoymoB W.I'., Cnaakos C.A. Xumus. 11 knacc. Pabouas
teTpanb. ba3zoBelil ypoBens. — M.: «lIpocBemenuer, 2021. — 96 c.;

4)Taopuensa O.C., Jlpicoa I'.I'. Xummsa. 10 kmacc. ba3oBwlii  ypOBCHbD.
[IpoBepounbie 1 KOHTPOJIBbHBIE U paboThl. — M.: [IpocBemenue, 2023. — 144 c.;

5) I'abpuensa O.C., Octpoymos WU.T'., Cnaakos C.A. Xumus. 10 knacc. Pabouas
TeTpanb. ba3zoBelil ypoBens. — M.: «lIpocBemenuey, 2023. — 96 c.;

6) Hopoubkun B.H. Xumus. 9-11 knacc. KapmaHHBIH CHpaBOYHHK. —
Poctos u//1: Jlernon, 2021. — 336 c.;

7) EI'D. Xumus-2024. Bonbmioi cripaBoYHHK i1 noarotoBku k EI'D. / Ton
pen. B.H. lopouskuna, A.I'. bepexnoii, T.B. Caxneoii, B.A. ®eBpaneBoii. 9-¢ uz.
— Pocros u//1: Jlernon, 2023. — 560 c.;

8) KaBepuna A.A., [luuyruna I'.B. Xumus (6a30Bbiii ypoBeHb). Peanuzanus
oOpazoBaHus: MeTOAMYECKOe Tocooue aiist yuutesns / mon pen. I'.B. [Tuayrunoit. — M.:
OI'BHY «MHCcTuTYT cTpareruu pa3zsutus oopazoanus PAOy, 2022. - 81 c.;

9) Ps6oB M.A. Xwumwms. 8-11 xmaccel. COOpHHK OCHOBHBIX (hOpMYyIL
CnpaBounuk. J[ns mkoasHUKOB U abutyprueHtoB. ®I'OC. — M.: Dx3amen, 2023.-95 c.;

10) CaBunkuna E.B., JlorunoBa I'.Il. Xumus B TaOmumax M cxemax st
noarotoBku k EI'3. 10-11 knaccel. CnpaBounoe nocoodue. — M.: ACT, 2023.- 159 c.;

11) CrpensaukoBa E.H., TpoeryooBa H.II. KoHnTposibHO-U3MeEpUTEIbHBIC
Marepuainibl. Xumus. 11 kiace. ®I'OC. — M.: BAKO, 2020. - 112 c.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. DnexkTpoHHBIE MYyJIbTUMEANINHBIEC U31AHUS:

- Xumus. 10 kmacc. DNEKTPOHHOE MYJIBTUMEIUWHOE U3JIaHHE K YYCOHHKY
0O.C. T'abpuensna «Xumus. 10 kimacen, CD 1,

- Xumus. 11 knacc. DNEKTpOHHOE MYJIBTUMEIMMHOE H3JIaHHE K YYEOHHUKY
O.C. I'abpuensna «Xumus. 11 xkmacey, CD 1.

2. DJEKTPOHHBIE 00pa30BaTEIBHBIC PECYPCHI, NOMYIICHHBIE K UCIIOIh30BAHUIO
NPy peai3allii HUMEIOIUX TOCYAapCTBEHHYIO AaKKPEIUTAIMI0 00pa30BaTENIbHBIX
MpOTrpaMM HayajJbHOI'O OOIIEro, OCHOBHOTO OOIIEro, CpeTHETr0 00IIero 00pa3oBaHms
npukazoM Munnpocsemenust Poccun ot 04.10.2023 Ne 738:

- Tpenaxep «O6aako 3Hanu». Xumus. 10 kinacc. — OO0 «DuszukoH JIady;

- Tpenaxep «O6mako 3Hanu». Xumus. 11 kinacc. — OO0 «PuzukoH J1adby;

- Xummns. 10 knace. — PI'AOY IO «Axkanemuss Munnpocsemenns Poccuny;

- Xwummns. 11 knace. — PI'AOY IO «Axkanemus Munnpocsemenus Poccuny;

- DOP: «Jlomamaue 3ananus. Cpenaee obmiee oOpazoBanue. Xumus», 10 - 11
kinacc. — AO «M3narenbcTBO «IIpocBemenney;

- DO0P: «4 cnam EI'D. Cpennee obmiee obpazoBanue. Y4eOHBIH MOAYJb IO
PEIICHUIO TPYAHBIX 3aJaHui 10 ydyeOHoMy npeamery «Xumus». 10 - 11 kmaccew». —
AO «M3patenscTBO «IIpocBerieHne».

3. OTKpBITBIC OOIIENOCTYITHBIE 00PAa30BaTEIbHBIC MAaTEPHAJIbI, pa3MEIICHHbIC
Ha HH()OPMAITMOHHO-00Pa30BaTEIbHBIX MTOPTAIAX:

http://school-collection.edu.ru/ —  «Egunas  xomtekuus  Ludposbix
Oo6pazoBatenbHbix  PecypcoB» (Habop 1U@GPOBBIX pECypcoB K  ydeOHHKaM
O.C. I'abpuensina);

https://m.edsoo.ru/ — Bubauorexka nuppoBoro 00OPa30BATEILHOTO KOHTEHTA
(bubmmoreka 11OK);

http://school-collection.edu.ru/catalog/ — Enuuas xoyuteknus UPPOBBIX
00pa30BaTEIILHBIX PECYPCOB;

https://urok.apkpro.ru — O6menocTynHas OecriaTHas OudInoTeka 1UGPOBOrO

00pa3oBaTEILHOI0 KOHTEHTA IO BCEM TeMaM IITKOJILHON IIPOrpaMMBl;
https://nsportal.ru/shkola/khimiya/library - O6pa3oBarenbHas conpaibHas CETh.
XHUMUs,
https://resh.edu.ru/subject/29/10/ - Poccuiickas 3J€KTPOHHAs IMIKOJa. XHMHUS,
10 kmacc;



https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
http://school-collection.edu.ru/catalog/
https://urok.apkpro.ru/
https://nsportal.ru/shkola/khimiya/library
https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/11/ - Poccuiickast 3JeKTpOHHAs IIKOJA. XHUMHS,

11 kmacc;
https://testedu.ru/test/ximiya/ - Obpa3zoBaTeibHbBIE TeCThI. TECTHI IO XUMUH;
https://go.rosuchebnik.ru/search?query — Poccuiickuii  y4eOHUK. XUMHUS

(Metoauueckast nomoiib. Bedunapsr. Kypcerwl. Katamnor);
https://uchitel.pro/ - VYuurensllpo. KoHCHekTsl 1O mpeaMeTy «XUMHS.
W3ydenue xumuu miar 3a marom. OHIaliH-y4eOHUK ¥ COOPHUK 3a]1a4;
http://him.1september.ru/index.php — sxypHan «XuMHs»;
http://him.1september.ru/urok/ — MaTtepuaibl K ypoKy. XHUMHS;
http://www.chemistry.ru — JlucTaHipoHHas OJUMIHAZa II0 XHUMUH:

TEJIEKOMMYHUKAILIMOHHBINA 00pa30BaTEIbHBII MPOEKT.


https://resh.edu.ru/subject/29/
https://testedu.ru/test/ximiya/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.chemistry.ru/

