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MNOSCHUTEJBHASA 3AIINCKA

PabGouast mporpaMmMa To XMMHUU Ha YpPOBHE CpemHero ooOmero o0Opa3oBaHUs
MOJTOTOBJIEHA HA OCHOBE CIENYIOLIMX HOPMATHUBHBIX JOKYMEHTOB (penepanbHOro
YPOBHS U MMPABOYCTAHABIMBAIOIIUX JIOKYMEHTOB IIKOJbI:

» GenepanbHoro 3akona «0O6 obpazoBanuu B Poccuiickont deneparun» ot 29.12.2012
rojga Ne 273-03 ¢ u3MeHESHUSIMU U JIOTIOJIHSHUSIMU,

*[Ipukaza Mwuno6punayku Poccum ot 17 mas 2012 r. Ne 413 «O06 yTBepxaeHuu
dbeneparTbHOTO TOCYJIAPCTBEHHOTO O00pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIero
obpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);

* [Ipukaza MunucrepcrBa npocsenienus Poccniickoin @enepanuu ot 12.08.2022 Ne 732
«O BHeceHMM U3MEHEHHH B (eaepalibHbIi TOCYIapCTBEHHbIM 00pa3oBaTeNbHbIN
CTaHAapT CpeAaHero oOiiero oOpa3oBaHuUs, YTBEPXKICHHBIN MpUKa3oM MUHHUCTEpCTBa
obpazoBanus W Hayku Poccmiickonn Peneparuu ot 17 mas 2012 1. Ne 413»
(3apeructpupoBan 12.09.2022 Ne 70034);

* [Ipukasza MununcrepcrBa npocsenienus Poccniickont @enepannn ot 18.05.2023 Ne 371
«O0 yTBepxkaeHun (denepanbHO 00pa30BATEILHOM MPOrpaMMbl CPEIHETO OOIIEro
obpazoBanus» (3apeructpupoBad 12.07.2023 Ne 74228);

* Konnenmuu mnpenojaBanus y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTeNbHbBIX
OpraHu3anuUax Poccuiickon denepanuy, peanu3yommx OCHOBHBIE
0011e00pazoBaTebHbIE MPOrPAMMBbI

(yTB. pacnopstxenueM [IpaBurensctBa P® ot 03 nexadbps 2019 1. );

 Canutapusix npasui CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOTHUECKUE TPEOOBAHUS
K OpraHu3aiiy BOCIIUTAHUS U O0OYUYEeHUS, OT/IbIXA U O3JI0POBJICHUS IETEH U MOJIOJICIKI;
* [Ipuka3za Munuctepcra npocseuieHus PO ot 02.08.2022 Ne 653 «O0 yTBepKIeHUU
denepanbHOrO TMepedHsl JIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, MOMYIIEHHBIX K
UCIIOIB30BAaHUIO TMPU pEAIM3alUd HMEIOIIUX TOCYAApPCTBEHHYIO aKKpPEIUTALNIO
obOpazoBarensHbix mporpamm HOO, OO0, COO» (3apeructpupoBan 29.08.2022 Ne
69822).

Pabouas nporpamma yyebHoro npeamMera «Xumusa. bazoBblil  ypoBeHb» (nanee -

pabouasi mporpaMma) BKJIIOUYAET:

- MMOSICHUTEJIBHYIO 3aIUCKY,

- coJieprKaHre y4eOHOTro IIpeIMeTa,

- IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI Y4EOHOTO MpEeMETa,
- TEMaTUYECKOE IJIAHUPOBAHMUE.

[TosicHuTenpHAs 3amucKa OTpakaeT OOIIME IETN U 3a/lauyd M3YyYCHHs MpeaMeTa,
XapaKTEPUCTUKY TICUXOJOTMYECKUX MPEANOCHIIOK K €ro HM3y4YeHHUIO NIKOJbHUKAMU,
MECTO B CTPYKType y4eOHOro IuiaHa, a TaKXe IMOAXOJbl K OTOOpY COJAEpKaHMs, K
OTNPENCIICHUIO TUIAHUPYEMBIX  PE3yJbTaTOB M K  CTPYKType TEMaTHYECKOTO
TJIAHUPOBAHMSI.



Copepxannie 0OydeHHsI PACKpPBIBAET COJAEpKATENbHbIE JIMHUHM, KOTOPHIE
npenjaralTcs Juid 00s3aTeIbHOTO HM3y4YeHHUS B KaXIOM KIAcCe CPEAHEW UIKOJIBI.
Copepxanve 0OydeHHSs B KaXKIOM Kjacce 3aBepuiaeTcss nepeuHeMm YVY][ —
[O3HABATEJIbHbIX, KOMMYHHUKATUBHBIX M  PETYJIATUBHBIX, KOTOpPHIE BO3MOXHO
(opMupoBaTh CpeACTBaMH Yy4eOHOro ImpenMera «XHUMHUS» C YYETOM BO3PACTHBIX
O0COOEHHOCTEN IIKOJIBHUKOB.

[Inanupyembie  pe3yibTaThl  BKJIIOYAIOT  JIMYHOCTHBIE,  MeETalpeIMETHBIC
pe3ynbTaThl 3a Tepuoa oOydeHHs, a TakKKe MPEAMETHBIC TOCTHKEHUS IIKOJIbHHUKA 3a
KaXXIbIN TO 00y4YEeHHs B CpEAHEH LIKOJIE.

B TemaTuueckoM IUTAHMPOBAaHMM PACKPBIBAECTCS IPOIPAMMHOE COAEpKAHHUE C
yKa3aHHUEM KOJIMYECTBA aKaJEeMUYECKUX YacOB, OTBOJMMBIX Ha OCBOCHUE KAXKJOU TEMBI
ydeOHOro mpeamera, yueOHoro kypca (B T.4. BHEYPOUHOM JESITEIBHOCTH), Y4€OHOTO
MOJyJI1 U BO3MOXHOCTb HCIIOJIb30BAHUS IO 3TOW TEME 3JIEKTPOHHBIX (LHU(PPOBBIX)
00pa3oBaTENbHBIX PECYPCOB, SBISIOIIMXCS Yy4EOHO-METOJUYECKUMH MaTepuagaMu
(MyTbTUMEIUHHBIE TPOTPAMMBI, dJICKTPOHHBIC YUYCOHUKH W 33JaUYHUKU, dJICKTPOHHBIC
OMOIMOTEKH, BUPTYAIbHBIE TA00OPATOPHUH, UTPOBBIC TPOTPAMMBI, KOJIEKIIUU TG POBBIX
00pa3oBaTENbHBIX PECYPCOB), UCTIOIB3YEMBIMU JIJIs1 00YUEHUSI K BOCITUTAHUS PA3IMYHBIX
Ipynn MOJIb30BaTeIe, NPEICTaBICHHBIMU B JJIEKTPOHHOM (ULH(pOBOM) BHAE WU
peanuszyromumMu  aunaktuueckue  Bo3moxkHocth  MKT, comepikanume  KOTOpBIX
COOTBETCTBYET 3aKOHOJATENIbCTBY 00 0Opa3oBaHMHU, a TakK XK€ (OpPMbI peanu3aluu
BOCIHUTATEILHOTO MOTEHIIMAIa TEM, Pa3/eioB yueOHOro npeaMera, yueOHoro kypea (B
T.4. BHEYPOUHOH EATEIbHOCTH), y4€OHOTO MOAYJIS.

[Iporpamma 1o XMMHH Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe @enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 oOpazoBaHuu B
Poccuiickoii  deneparnuu», TpeboBaHUN K pe3ylbTaraM OCBOCHHUS deaepanbHON
oOpa3oBarenbHOM TporpaMmbl  cpeaHero oobmero o6pazoanusi (POII  COO),
npeacTaBieHHbIX B denepanbHOM TOCYIapCTBEHHOM OOpPa30BaTEIbHOM CTaHAApTe
COO, c yuérom Konmenuuu mnpenonaBaHusi y4eOHOro mnpeaMera «XHUMHS» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoii denepanuu, peanns3yromMuX OCHOBHBIE
oOpa3oBaTeNnbHBIE MPOTPAMMBI, M OCHOBHBIX TOJIOKeHUN «CTpaTernu pa3BUTUA
BocniuTanusi B Poccuiickoit denepanuu Ha nepuon ao 2025 rona» (Pacmopsikenue
IIpaButenscTtBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIXOJIOB K pa3pabOTKe MPOrpaMMBbl MO0 XUMHUHU, K ONPEAESICHUI0 00LIeit
CTpareruu OOy4YeHUs, BOCIIMTAHUS U PA3BUTUS OOYUYaIOIIMXCSA CPEACTBAMHU y4yeOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  YpOBHE  COCTaBUJIU
koHUenTyanbHble nosiokeHuss OI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIEJeH,
COJIEp)KaHusl, pEe3yJIbTaTOB OOy4YeHHs] M TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIITYCKHHUKOB.

XuMHUYecKoe 00pa3oBaHUE, MOJydYaeMOe BBITYCKHUKaMU 0011e00pa3oBaTesibHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIIYKUT



3aBepUIAIONIMM JTAllOM pealu3alii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LICHHOCTEHN, MPUCYIIMX UETOCTHON CHCTEME XMMUYECKOTI0 00pa30BaHus. ITH
[IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (GOPMUPOBAHUS MUPOBO33PEHUS U
oO1el KylbTyphl YEJIOBEKa, a TaKKe JKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K
CBOEMY 3JI0pPOBBI0 W MpPHUPOJHON cpene. Peanmusyercs xumuuyeckoe o00pa3oBaHUE
oOydJaronuxcsi Ha YpPOBHE CpeIHEro oOmero oO0pa3oBaHUS CPEICTBAMH Yy4eOHOTO
npeamMera « XuMus», COAEpKaHue U IOCTPOCHUE KOTOPOTO OMPEAEIEHBI B IPOrpaMMe MO
XUMUU C YYETOM CleUU(PUKHA HAYKU XUMHUH, €€ 3HAYCHUs B MO3HAHWUU NPUPOJBI U B
MaTepUAIbHOM KU3HM OOIIECTBA, a TaKke C y4€ToM OOIIUX IeJe W MPUHIIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEHETO O0IIEro 00pa3oBaHus B
Poccuiickon ®@enepanum.

XUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl poJib B
COBPEMEHHOM ITMBUJIM3AIIMM, B CO3/IaHUM HOBOW 0a3bl MaTepHalbHOM KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B OPMUPOBAHUE PALIMOHAIBHOIO HAYYHOT'O MBILLIJIEHUS, B CO3JJaHUE
LEJOCTHOTO TMPEACTABICHHUS 00 OKpYXaloleM MHUpE KaK O €AUHCTBE NPHUPOABI U
YeJoBeKa, KOTOopoe (GopMupyeTcss B XUMHHM Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIy CTPOEHUEM BEILIECTB, X
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEWCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHs cTaja
HEOTHEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIIELIHOTO
TpyJa U JKU3HU KaxJaoro uieHa oOmectBa. CoBpeMeHHass XUMHA KakK Hayka
co3ujaTeNbHasl, KaKk HayKa BHICOKMX TEXHOJIOTHI HaIpaBjIeHa Ha PelIeHUE TII00aTbHBIX
npo0sieM YCTOMYMBOIO pPa3BUTUSL 4YEJIOBEUYECTBA — CBIPHEBOM, HSHEPreTHUECKOM,
MUILEBOM, SKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBbSI.

B cooTBeTcTBUM € 00IIMMHU LENSIMU Y IPUHLIUIIAMU CPETHETO 00IIEro 00pa3oBaHus
comepxkanue mnpeamera «Xumus» (10-11 kimaccel, 0a30BbIii ypOBEHb H3YUYEHUS)
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJTOTOBKY OOYy4Yaroluxcs,
HEOOXOAMMYIO WM [UJIsl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEIIHOIO
BKJIFOUEHMSI B )KM3Hb COLIMYMA, MPOIOJKEHHs] 00pa30BaHUsI B Pa3IMYHbIX 00JacTIX, HE
CBSA3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocrapnsomuMu — TipeAMeTa  «XUMUS»  ABISIIOTCS ~ 0a30Bble  Kypchl — —
«Oprannyeckas xumusi» u  «OOm@ss W HEOpPraHUYeCKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIep>)KaHUsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUI N0 HEOPraHMYeCKOW XWMHM (C BKJIIOUYEHHEM 3HAaHUW M3 OOILIEH XUMHUHU) U
Oprannyeckon xumuu. DOpMHPOBAHHE HAHHOW CUCTEMBbI 3HAHMM IIPU U3YUYCHHUU
npenMera 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000pa3usi BEIIECTB Ha
OCHOBE OOIIMX MOHITHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuveckas XuMus» cpopMUpoBaHa B MPOrpaMMe 0 XUMHUU Ha OCHOBE CUCTEMHOTO
NoIXoJa K M3YyYEHUI0 ydeOHOro wmarepuana U OOYCJIOBJIEHA HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHHWI Ha OMPEACIIEHHBIX TEOPETUYECKUX YPOBHIX. Tak, B
Kypce OpraHMyecKOM XMMHH BEILECTBAa PAacCMATPUBAIOTCS HA YPOBHE KIACCHYECKOU



TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHUH, a TAKKE HA YPOBHE CTEPEOXUMUUYECKUX U
AIIEKTPOHHBIX MPEACTABICHUA O CTpOCHHUH BemiecTB. CBeneHnst 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB IO CIIOKHBIX OHOJOTMYECKU
aKTUBHBIX coeAuHeHud. B Kypce opraHuyeckod XUMHHM TIOJIYy4alOT pa3BUTHE
chopMHUpPOBaHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS TEpPBOHAYAIBLHBIE
MPEACTABICHUS] O XWMHYECKOW CBS3HM, KIACCH(UKAIMOHHBIX IPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[loq HOBBIM yIJIOM 3peHUS B IpeaMeTe «XuUMHUsS» 0a30BOT0  YpPOBHS
paccMaTpuBaeTCs HW3Y4YEHHBII Ha YypPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUS
TEOPETHUECKUN MaTeprasl U (PaKTOJIOTHIECKHUE CBEICHUS O BEIIECTBAX U XUMHUUYECKOU
peakmmu. Tak, B 4aCTHOCTH, B Kypce «OO01as 1 HeopraHu4decKast XUMUsD) 00ydaronuMcs
IPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE MEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJOTUYECKUX TO3UIUHN, TIy0Xke MOHATh UCTOPUUYECKOE
M3MEHeHHe (QYHKIUNA HTOro 3akoHa — OT o00oOmawmeil 10 OOBICHAIOIEH WU
MIPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXXHEUIIMX BEIIECTBaX, MX COCTaBE, CTPOECHUH,
CBOMCTBaX WM NPUMEHEHUHU, a TaKXKE O XHUMHUYECKUX PEAKIUAX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEKaHusa JomnoJiHseTcss B kypcax 10 u 11 kmaccoB snemeHTaMu
COJICp>KaHUS, UMEIOIIUMU KYJIbTYPOJOTUUECKUN U TPUKIIATHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3U XUMUU C IPYTUMH HayKaMU, pacKpbIBAIOT €€
pOJIb B TIO3HABATENLHOM M MPAKTUYECKOW JESITEIIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHHUS K MPOIECCY TBOPYECTBA B OOJACTHU TECOPUU U MPAKTUUYECKUX
NPWIOKEHUN XUMUHU, MOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMaxX, CBSA3aHHBIX C XUMHEH, KPUTUUECKHU OCMBICIMBATh
MH(pOpMAITUIO U IPUMEHSTH €€ JJI1 MOTOJHECHUS 3HAHUM, PEIICHUSI MHTEUICKTYalbHbIX
U OKCIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3amad. B 1enom cojepkaHue y4deOHOTro
npeaMera «XUMHs» JaHHOTO YPOBHS M3YYECHHS OPUEHTUPOBAHO Ha (POpMHUPOBAHHUE y
00yYaroIMXCsi MUPOBO33PEHYECKOM OCHOBBI [Tl IOHUMaHUsT PUI0COPCKUX UACH, TAKIX
KaK: MaTepUalibHO€ E€JUHCTBO HEOPraHMYECKOI0 W  OpPraHUYecKoro Mupa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM M CTPOCHHUEM, I03HABAEMOCTh
PUPOJIHBIX ABJICHUMN IMYTEM HKCIEPUMEHTA U PELICHUSI TIPOTUBOPEUU MEXTY HOBBIMU
dakTaMu U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHHWE POJU XUMHH B PEIICHUH
AKOJIOTMYECKUX TPOOJIeM, a TakKe MpoOsieM COEpEeKeHUs IHEPTeTUYECKUX PECYPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHasoB.

B muiane pemenus 3aqa4 BOCUTAHMS, PA3BUTUS U COITUAM3AIUN O0YJArOITUXCS
MPUHATBIE TPOTPAMMOM IO XMMHUHU TOIXObI K ONPEICIICHUIO COJIEPAKAHUS U IOCTPOEHUS
mpeaMeTa TpeaycMaTpuBaoT (GOPMHUPOBAHWE YHUBEPCAIBHBIX YYEOHBIX ICHCTBUM,
UMeroIuX 0a30BO€ 3HAUCHUE JJIsI Pa3IMYHBIX BUJIOB JICSITEILHOCTHU: PEIICHUS MPOOIIEeM,
MOMCKa, aHajin3a U 00pabOoTKU MHPOPMAITUU, HEOOXOAUMBIX JJISI TPUOOPETEHUS OIbITA
MPAKTUYECKOW M HWCCIIENOBATEIIbCKOU AEATEIBbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B
MMO3HAHUU XUMUHU.



B nmpaktuke nmpenojgaBaHWs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMs, TaK U Ha YPOBHE CpPEAHETO OOIIEero oO0pa3oBaHUs, MPHU OIMpPEACIICHUN
COJIEpP)KATENhbHON XapaKTePUCTUKH IeNiel M3ydeHus MpeaMeTa HampaBlIeHHEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJAULIMOHHO MpHU3HAETCS (OPMUPOBAHHWE OCHOB
XMMHYECKOH HAyKHM KakK o0JacTH COBPEMEHHOTO ©CTSCTBO3HAHMS, NPAKTHYCCKOM
JCATCIIFHOCTH dYeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOUIECKON TOUKHU 3PCHHSI TAKOH MOIXO0/1 K OTIPECIICHHUIO TeNIel N3ydeHUs IpeMeTa
SIBIISICTCS BITOJIHE OTIPaBIaHHBIM.

CornacHoO JaHHOU TOYKE 3pEHUS TTIAaBHBIMHU EISIMA U3YICHHS TIPeIMeTa « XUMUSD)
Ha 6azoBoM ypoBHe (10 —11 ki1.) ABASIOTCS:
dopMUpOBaHWE CHUCTEMBI XUMHUYECKHMX 3HAHWA KaK BaKHEUIIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPa, B OCHOBE KOTOPOW JIeXKAT KITFOUCBBIC ITOHSATHS,
(GyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XHWMHH, OCBOCHHE sI3bIKa HAyKH, YCBOCHHE W
MMOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX Pa3BUTHS U CTAHOBJICHHS,

(dopMUpOBaHUE U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHMS BEUIECTB U
XUMHYCCKHUX PEaKIMid, HEOOXOIUMBIX JIJISl TIPUOOPETCHHSI YMEHUN OPUCHTHPOBATHCS B
MHPE BEIIECTB ¥ XUMHUYCCKHX SBJICHHIA, UMCIONINX MECTO B IIPUPO/IC, B MPAKTUICCKOU U
TIOBCETHEBHOW JKU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JCATEIBLHOCTH, CBSI3aHHBIX C HAOJMIOACHHEM W
OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJICHUEM TIPaBHJI 0€30MacHOro
oOpallleHUsI C BEIIECTBAMM.

Hapsimy ¢ atiM, comeprkaTenpHash XapaKTepUCTHUKA IeJied W 3aJad W3YYCHHS
npeaMeTa B MporpamMMme M0 XWMHW YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUH C
HOBBIMH TIPUOPUTETAMH B CHCTEME CcpeaHero oOmiero ooOpazoBanusi. CeromHs B
MpernojaBaHiy XUMHHM B OOJIBIICH CTENeHW OTAAETCS MPEINOYTEHUES MPAKTHYCCKOM
KOMITOHCHTE COJICp)KaHusl 0OydYeHHUs, OPUCHTHPOBAHHOW Ha IMOATOTOBKY BBIMYCKHHKA
001eo0pa3oBaTeIbHOM  OpraHW3alliy, BIIAJICIONIETO HE HAOOpOM 3HAHUU, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAaMH W YMCHHSMH aKTHBHOTO
NIOJTyYeHUS 3HAHUH ¥ IPUMCHCHHS UX B PEATbHON KU3HU ISl PEIICHUS TPAKTHUSCKUX
3ajad.

B cBsi3u ¢ 3TUM TIpH U3YYCHHH TpeaMeTa «XHMHUs» JIOMUHHUPYIOIICEe 3HAUCHUE
IPUOOPETAIOT TAKUE IEITH U 3a/1a49H, KaK:

ajanranys OOydYaroIIUXCsS K YCIOBUSAM JIWHAMHYHO Pa3BHBAIOIICTOCS MHpA,
dbopMHpOBaHNE WHTEIUICKTYaJTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITCIIbHOMY MPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
’KU3HECHHBIX CHTYAI[USIX, CBA3AHHBIX C BEIICCTBAMM U UX MPUMCHCHHEM;

dopMupoBaHrEe Y 00YJAFOIINXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN),
UMEIONUX YHHUBEPCAIbHOE 3HAYCHUWE IS Pa3IMYHBIX BUIOB ACSITCILHOCTH: PEIICHUS
npoOjieM, TIOMCKa, aHaiu3a | 00paboTku wuHPOpPMAILUU, HEOOXOIUMBIX IS
IPUOOPETEHUS OMbITa NEATEeIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHHH
XUMHH, a TaKXe ISl OIEHKHA C TIO3WIMHA SKOJOTHYECKON Oe301acHOCTH XapakTepa



BIIMSIHUSI BEIIECTB M XMMHYECKUX TPOIECCOB HA OPraHU3M YeJOBEKA M MPUPOIHYIO
cpeny,

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HMHTEINIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00ydYarolmuxcsi: CIOCOOHOCTH CaMOCTOSTENILHO MPUOOpETaTh HOBBIE
3HaHUS TI0 XMMHUU B COOTBETCTBUU C XKU3HCHHBIMU IMOTPEOHOCTSIMH, HCIIOIH30BATh
COBpPEMEHHBIC HMH(POPMAIMOHHBIC TEXHOJIOTHMH A IMOWCKAa W aHaim3a ydeOHOU W
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHYECKOTO COJEPIKaHMUS;

dbopMHpOBaHKWE U Pa3BUTHE y OOYYaAIOIIMXCS ACCOIMATUBHOIO M JIOTMYECKOIO
MBIIIJICHUSI, HAaOIIOJATENbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH, KOTOpPbIe OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUW U TIPOBEICHUUW XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE y  OOydallMxci  YOSKIEHHOCTH B T'yMAaHUCTHUYECKOM
HANpaBJICHHOCTH XWUMHUU, €€ BAXHOM pOJM B pEHICHUH TJIOOAIBbHBIX MpoOsIeM
PaIMOHAIBHOTO TIPHPOAOIIONH30BAHUS, TOMOJHEHUS DJHEPIETHUYCCKUX PECYPCOB U
COXpaHEHUS TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpexHOTOo
OTHONIIEHUS K TIPUPOAC M CBOEMY 3JI0POBBIO, a TakKKe MPUOOPETCHUS OIbITa
UCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHUH JIJIsl IPUHSITHUS TPAMOTHBIX PEUICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpefgHero o0miero oopa3oBaHusl NpeaMeT «XuMHs» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 00macTn « ECTeCTBEeHHO-HAYyYHBIE TIPEIMETHI.

OO6miee 4YMCIIO 4YacoB, OTBEAEHHBIX JUISI M3Y4YEHUS XUMHH, Ha 0a30BOM YpOBHE
cpeaHero obmero oopazoBaHus, coctaBiser 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Hezemo), B 11 kinacce — 34 gaca (1 gac B Henenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYECKO XUMHH

[TpenMer opranndeckoil XuMun: €€ BOSHUKHOBEHUE, PAa3BUTUE U 3HAYCHUE B
MOJlyYEHUU HOBBIX BELIECTB M MaTEpHUajoB. Teopus CTPOCHUS OPTraHUUYECKHUX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHu4eckux BemiecTB. ['omonorus, wu3oMepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COEAMHEHUSAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kiaccUpUKAlMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX MPEACTaBUTENCH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEUIECTB M UX MpPEBpallleHU:
O3HAKOMJIEHHUE ¢ 00pa3IaMu OPraHMYECKUX BEIECTB U MaTeprUalaMi Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAONIONICHWE M OIMHCaHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHUYECKUX BELIECTB IpHU
HarpeBaHuu (IUJI1aBJieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEHINME TPEACTABUTENN alKaHOB: (PU3NYECKUE W XHUMHUYECKHE CBOWCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psii. DTHIEH U MPOIMUICH —
POCTEHINME TPEACTABUTENIN alKeHOB: (PU3NYECKUE W XHMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJIMMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMHYECKHE CBOWCTBA (peakius moidumepusanun). [loydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMHYECKHE CBOMCTBA (pEaklUy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THAPATAIIHH,
TOPEHHUSI ), IOTyYeHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakuuy raJoreHUpOBaHUsSI U HUTPOBAHUS), MOJyYeHUE U MpUMEHeHue. 1o.1yon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOTyUYeHHUE ITUIICHA U U3YUCHHUE €T0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJA HA OPTaHU3M YEIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[puMeHeHnre rinunepruHa u STUIECHJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KHUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKanus  YriieBogoB  (MOHO-, JU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okucienne aMMuadHbIM pacTBOpoM okcupa cepedpa(l), BocctaHoBieHue,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
nemntono3bl.  dusznueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcupoM Memu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIUIIEPHHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MIPOBEICHNE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCcKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCAIIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJNb30BAaHUE KakK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiIacCH(UKalus, NepUOJUIHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €TUHHUIIBI NX U3MEPEHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHUILEBbIE MPOAYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLs aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

DnekTponuTnueckas aucconuanus. CuibHbIC U cla0blie eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOT'O HHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEJCHUE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B llepuognueckoit cucreMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEWIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
M3YUYEHHE KOJUICKIMU «MeTamsl U CIUIaBbD», OOpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétsl mMacchl BellecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMum B 0OecrieYeHUM KOJOTUYECKOM, SHEPreTUYECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUAIOB: BAXKHEHUIINE CTPOUTEIBHBIE
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpamuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MeXOpeAMETHBIX  CBA3€d TMpU  U3YyUYCHUM OOImed u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JJIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBIH (DaKT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETIO,
00bEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabI, TOPHBIC MTOPOJIbI, TOJE3HbIC UCKOMAeMbIC, TOIIMBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOULIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U MpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH;

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJBI M YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIILHONW KYyJIbTYPhl, PEIICHUU TIOOATBHBIX MpoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOASIINX B HEM NU3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNe, HAOMIOACHHE, N3MEPEHHE, IKCTIEPUMEHT U JAPYyTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMo3HABATEJbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABICHHBIMHU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCCHU(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMHUECKON peakinu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTHU PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 33]1a4, MIPUMEHEHHIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMALMIO PA3IMYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA MPU PabOTE C XUMUYECKON
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCIIECAOBAHMNA MYTEM COTJIACOBAHMS TMO3UIUI B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblidi  airoput™ ACHCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIIbHOCTH HAa OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPAMOTHOCTH, HEOOXOIMMOM Ui PELIEHUS] MPAKTUYECKHUX 3a/1ad U IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMUYECKHM JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIN 00BEM, YIIIEpOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCITOJIb30BAHUM BAaXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMHMCAHUH COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COCANHEHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEIIECTB JJISI WIUIFOCTPALUU X
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrieBoJopObl, KHUCIOPOJ U a30TCoAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWJICHTJINKOJb, TIHIEpUH, (eHol, (HopManbaeru]], aleTalbIeru, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUSCKHEC
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 6eH301, METaHOJI, 3TAHOJ, STUIICHTJIUKOJIb, TJIUIIEpUH, (HEHOI,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BELIECTBA WIIU IMPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH W3YYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILCHUS] OPTAHUUECKUX BEIIECTB MMPU HATPEBaHUH, MTOTyUEHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHUKH OE30MaCHOCTH TpHU OOpaIeHUH C BEIIECTBAMH U
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TIONy4aeMyK0 U3 pa3HBIX HWCTOYHHUKOB (CpEICTBA MacCOBOH
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS W OKPYIKAIOIIECH IMPUPOTHON Cpelbl, OCO3HABATh



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUU MBIIUICHUS U KyJIbTYpbl JIMYHOCTU, €€ (DYHKIHOHATBLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMi, pacTBOpP, IJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHMMYECKUX SIBIICHUM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUINE TMOHATHUS TPU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTH YMEHHUM YCTaHAaBIINBAaTh IPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/Tpyrne
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH MEPUOANUECKOro 3aKoHa /I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MennesneeBa, HMCIONb3ys MOHATHA «S-, pP-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckon cuctembl XuMuyecknx 35eMeHToB 1. 1. MeHneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPACMO3HABaTh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTENbHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS C HUCIOJIH30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHI I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHYECKHI
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOTO OOMEHA, KayeCTBEHHBIE pEeaKIMu Ha cyinbQar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIlMIO, TOJNYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JIEUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue (undp ) ®opMbl peaiu3zannu
unppoBbIie
Ne ni/n pa3aesioB U TeM Konrposabubie  IIpakTuuyeckue P BOCIIUTATEJILHOI0 MOTEHIIHAJIA
Bcero oOpa3oBaTesibHbIE
NporpaMmMbI padoThbI padoThbI pasaesia/TemMmbl
pecypchl
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
* 100YyX/1eHHEe 00yUaroLUuXCst
coOroaaTh Ha ypoKe
OOIIETPUHSATHIE HOPMBI
MOBE/ICHUs, TIPaBUJIa OOIICHUS CO
cTapuMHu (MeJarornyecKuMu
pabOTHHKAaMU) U CBEPCTHUKAMHU
(0Oy4aroUMMHUCS ), TPUHIIUTIBI
[Ipeamer y4eOHOW JUCIMILIUHBI U
OpraHUYEeCKON CaMOOpTraHU3allNH; * IPUBJICYCHUE
xumuu. Teopus P3III BHUMAaHUs 00y4aromxcs K
11 CTpPOCHUS 3 LEHHOCTHOMY aCIIEeKT
p https://resh.edu.ru/ y y .
OpraHUYECKUX M3y4aeMbIX Ha ypoKax sIBIICHUH,

coequHeHn A.
M. bytieposa

VICIIOJIb30BAHUE BOCIIUTATENIBHBIX
BO3MOKHOCTEHN COJlepKaHUs
pasnena yepes mojaoop
COOTBETCTBYIOIIMX YIPAKHEHUM;
* BKJIFOYEHHE B YPOK UTPOBBIX
MPOLEYpP, KOTOPbIE TOMOTAIOT
MO/IJIEPKATh MOTHUBALIMIO
00yYaromuxcst K MoJy4eHHIO
3HAHWUMH, HAJIAXKUBAHUIO


https://resh.edu.ru/

Uroro no pazneny

Pasznea 2. YriieBoaopoanbl

MTO3UTUBHBIX MEKITUIHOCTHBIX
OTHOIIICHHI B KJIacce, IOMOTaloT
YCTaHOBJICHHIO
no0porkenaTeaIbHoi aTMochepbl
BO BpeMsl ypoKa

2.1

2.2

[Ipenenbubie
YIJI1€BOAOPOABI —
aJIKaHbI

HenpenenbHubie
YIIE€BOIOPOIBI:
QJIKEHBI,
AJIKaIUEHBI,
AJIKUHBI

POII
https://resh.edu.ru/

POII
https://resh.edu.ru/

* BKJIFOYCHHE B YPOK UTPOBBIX
HpoLenyp s MOAAEPKAHUS
MOTHBAILUHU 00YJaIOLIUXCS K
MOJTyYEHUIO 3HAHUH; *
IIPUMEHEHHE Ha YPOKe
MHTEPaKTHBHBIX (hOpM pabOTHI ¢
00yJaroIUMuUCs:
MHTEIUICKTYaJIbHBIX UTP,
CTUMYJTUPYIOIIAX
MO3HABATEIBHYIO MOTHBAIIHIO
o0yyaroImuxcs; * IpUMEHEHUe
IpynInoBoi paboThl WK pabOTHI B
napax, KOTopble yuaT
o0yyaromuxcst KOMaHIHOU paboTe
Y B3aUMOJICHCTBUIO C IPYTrUMU
oOyJaronuMucs

* IpUMEHEHHE IPYIIOBON pabOThI
WK paboThI B Tapax, KOTOpbIE
y4yaT 00y4JarouInxcsi KOMaHIHOM
paboTte U B3aUMOJCHCTBHIO C
JpYTUMH 00Y4arOIIUMUCS; ®



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

noOy>KaeHne 00yJaroIuxcs
co0iroaaTh Ha ypoKe
OOLIEPUHSATHIE HOPMBI
MOBE/ICHHUS, TPaBHJIa OOIICHUS CO
CTapuIMMH (IeJarornyecKuMu
pabOTHUKAMU) ¥ CBEPCTHUKAMU
(00y4aronMMuCst ), TPUHIIATIBI
y4eOHOW JUCIUIUTUHBI U
CaMOOpPTaHU3AINH; * TIPUBJICYCHHE
BHUMAaHHUS 00yJaroImuxcs K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax sIBIICHUH,
HCIIOJIb30BaHNE BOCIUTATEIbHBIX
BO3MOXKHOCTEH Co/Iep KaHUs
pasnena dyepes moaoop
COOTBETCTBYIOIIUX YIPAKHECHUM;
* BKJIFOYCHHE B YPOK UTPOBBIX
poIe1yp, KOTOPBIE TIOMOTAIOT
MoJIAepP>KaTh MOTHBALIHIO
00yYaroImuxcst K MOJy4eHHIO
3HAHUN, HAJTAXKUBAHUIO
MO3UTUBHBIX MEXITUYHOCTHBIX
OTHOIIEHUH B KJ1acce, IOMOTaroT
YCTAHOBJICHHIO
no0poxenarenbHON aTMochepsl
BO BpEMsI YPOKa;

2.3

ApomaTtnueckue
YTIEBOIOPOABI

POII
https://resh.edu.ru/

* IPUMEHEHHE TPYIIOBON pabOTHI
Wi paboThI B Mapax, KOTOpbIe
ydar 00y4aromuxcsi KOMaHTHON
paboTte U B3aUMOJCHCTBHIO C



https://resh.edu.ru/

JPYTUMH 00Yy4arOIIUMUCS; ®
OOy KJIeHNE 00yJIarOITUXCS
co0iroaaTh Ha ypoKe
OOLIEPUHSATHIE HOPMBI
MOBE/ICHHUS, TPaBHJIa OOIICHUS CO
CTapIIUMHU (II€AArOrHYECKUMHU
pabOTHUKAMU) ¥ CBEPCTHUKAMU
(00y4aronMMuCst ), TPUHIIATIBI
y4eOHOW TUCIUILTNHBI U
CaMOOpPTaHU3AINH; * TIPUBJICYCHHE
BHUMAaHUs 00y4aroIuXxcs K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypOKaXx SBIICHUH,
HCIIOJIb30BaHNE BOCIUTATEIbHBIX
BO3MOKHOCTEH COJEpKaHUs
pasnena yepes mojaoop
COOTBETCTBYIOIIMX YIPAKHEHUM;
* BKJIFOYCHHE B YPOK UTPOBBIX
IpoLe1yp, KOTOpbIE TOMOTAOT
MO//IeP’KaTh MOTHUBAIIHIO
00yYaroImuxcst K MOJy4eHHIO
3HAHUN, HAJTAXKUBAHUIO
MTO3UTUBHBIX MEKITUIHOCTHBIX
OTHOIIIEHUH B KJ1acce, IOMOTaroT
YCTaHOBJICHUIO
no0OpoxenarenbHON aTMochepsl
BO BpEMsl YPOKa;

2.4

[IpupoaHbie
MCTOYHUKH

POII
https://resh.edu.ru/

* IOOYX/1eHHEe 00yUaroIuXCst
co0iroaaTh Ha ypoke
0OIIETTPUHATHIE HOPMBI



https://resh.edu.ru/

YII€BOAOPOAOB U
UX TepepadoTKa

Hroro no pasneny
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MOBEICHHSI, TPaBUiIa OOIIEHUS CO
cTapuIMMH (MeJarornyecKuMu
pabOTHHKAMH) U CBEPCTHUKAMH
(oOy4JaroIMMucs ), MPUHITUIIBI
y4eOHON JUCIUILTUHBI U
CaMOOpPTaHU3aINH; * TIPUBJICYCHHE
BHUMAaHUs 00y4aromumxcs K
LEHHOCTHOMY aCIIEeKTy
M3Yy4aeMbIX Ha ypOKaX sSIBIICHUH,
WCTOJIh30BaHUE BOCITUTATEIBHBIX
BO3MOXKHOCTEH CO/Iep KaHUs
paznena yepes noadop
COOTBETCTBYIOIIUX YIPAKHEHUM;
* BKJIFOYEHHE B YPOK UTPOBBIX
poIe1yp, KOTOPBIE TIOMOTAIOT
MOJACP>KaTh MOTHBAIIHIO
oOyJaromuxcst K MoJIy4eHHI0
3HAHWH, HATAKUBAHHIO
MO3UTUBHBIX MEXITUYHOCTHBIX
OTHOIIEHUH B KIJIacCe, MOMOTAIOT
YCTaHOBJICHHUIO
J00posKenaTeNbHOM aTMochepbl
BO BpeMsl ypoKa

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 Crnuptsl. ®enon

POIII
https://resh.edu.ru/

* BKJIFOUEHHE B YPOK UTPOBBIX
nporeayp s HoAep KaHUs
MOTHBAIMH 00YJarOIIUXCS K
MOJTYYEHUIO 3HAHUK; *



https://resh.edu.ru/

MPUMEHEHHE Ha YPOKE
WHTEPAKTUBHBIX (hOpM pabOTHI ¢
00yJaroIuMuUCS:
WHTEIUICKTYaJIbHBIX UTP,
CTHUMYJIUPYIOIINAX
MO3HABATEIbHYI0 MOTHBALIUIO
00yJaromuxcs; * IpUMEHEHUE
IpyNIoOBOH pabOTHI WK pabOTHI B
napax, KOTOpbIe yJaT
oOyuaroluxcsi KOMaHJHOU padoTe
Y B3aUMOJICHCTBUIO C IPYyTUMHU
o0y4armuMucs

3.2

AJIbIETUIBL.
Kap6onoBsie
KHCIIOTBHI.
Crnoxubie 3¢upsl

POII
https://resh.edu.ru/

* IPUMEHEHHE TPYIIIOBON pabOThI
WM paboThI B TIapax, KOTOPbIC
ydar 00y4aromuxcs KOMaH/IHON
paboTe 1 B3aMMO/ICHCTBUIO C
IPYTHMHU OOYUYaIOIIUMHUCS; *
noOy>kaeHne 00yJaromuxcs
co0Jro1aTh Ha YpOKe
OOLIENPUHSATHIE HOPMBbI
MOBE/ICHHUS, IPaBHJIa OOIIEHUS CO
CTapuIMMu (Ie1aroruaeCKuMU
pabOTHHKAMH) U CBEPCTHUKAMHU
(oOyyaronMucs ), TPUHIIUATIBI
y4eOHOW JUCIUILTUHBI U
CaMOOPTraHU3aIMH; * IPUBJICYCHUE
BHUMaHUS 00yJaronuxcs K
[ICHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha YpOKax sIBICHHH,
MCII0JIb30BAHUE BOCITUTATEIILHBIX



https://resh.edu.ru/

BO3MOKHOCTEH COJepKaHus
paszena yepes moaoop
COOTBETCTBYIOIINX YIPAKHCHHIA;
* BKJIFOYCHHE B YPOK UTPOBBIX
poIeIyp, KOTOPBIC TIOMOTAIOT
MOJI/IEP’KATh MOTHUBAIIHIO
00y4aromuxcst K MOJy4eHHIO
3HAHWH, HATAKUBAHUIO
MTO3UTUBHBIX MEKITUIHOCTHBIX
OTHOIIEHUH B KJ1acce, IOMOTaioT
YCTaHOBJICHHIO
n00porkenaTeIbHON aTMoCchepbl
BO BpPEMsI YPOKa;

3.3

VYrneBons!

POIII
https://resh.edu.ru/

* moOyXAeHNE 00yJarOIUXCS
coOroaaTh Ha ypoKe
OOIIETPUHSATHIE HOPMBI
MOBEJICHUsI, TpaBUia OOIIEHUS CO
CTapIIUMHU (II€AarorHuecKuMu
paboOTHUKAMU) ¥ CBEpPCTHUKAMU
(oOGyyaronMucs ), IPUHILIKIIBI
y4eOHON AUCIUTUTMHBI U
CaMOOpPTaHU3AINH; * TIPUBJICUCHHE
BHUMaHHS 00yUJaIOMIUXCSI K
LIEHHOCTHOMY aCIEeKTYy
U3y4aeMbIX Ha YPOKax SBICHHMH,
WCIOJIb30BAHUE BOCITUTATEBHBIX
BO3MOKHOCTEH CoJlepyKaHMs
pasnena dyepes mojaoop
COOTBETCTBYIOIIMX YIPAKHEHUM;
* BKJIFOYCHHE B YPOK UTPOBBIX



https://resh.edu.ru/

Utoro no pazneny 13

MPOLEAYP, KOTOPbIE IOMOTAlOT
MOJ/IePXKATh MOTHBALUIO
00y4aromuXxcs K MOITy4CHHIO
3HAHWH, HaJIa)KUBAHHIO
MO3UTUBHBIX MEKIMYHOCTHBIX
OTHOIICHUH B KJ1acce, IOMOTaroT
YCTaHOBIICHHIO
JI00pOosKenaTeNbHON aTMochepbl
BO BpeMsl ypoKa

Pasnen 4. A3oTcoaep:kamme opranuyde

AMUHEL
4.1 AMHUHOKHCIIOTEHL. 3
benxn

CKHEC COCIMHCHUSA

POII
https://resh.edu.ru/

* BKJIFOYEHHE B YPOK UTPOBBIX
IpoLEeayp s MOAAEPKAHUS
MOTHBAIIUU 00YJaIOIINXCS K
MIOJIyYEHUIO 3HAHUU; ®
MPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (OPM pabOTHI €
o0OyJaronuMucs:
UHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIINX
M03HABATEIbHYI0 MOTHBALIHIO
oOyuarouuxcsi; * IpUMEHEHNE
IpyNnoBoi paboThl WK pabOTHI B
napax, KOTOpbIe yJaT
oOyuaromuxcst KOMaHIHOU padoTe
1 B3aUMO/JICHCTBUIO C IPyTUMHU
o0yJarmuMucs

Hroro mo pasneny 3



https://resh.edu.ru/

Paspnen 5. BeicokoMoJIeKy I pHbIE COeIUHEHUS

* MOOYKJIEHHE 00YUaIOIIUXCS
co0oIaTh Ha YpOKe
OOIIENTPUHATHIE HOPMBI
MOBEICHHSI, TPaBUiIa OOIIEHUS CO
cTapiMu (MeJarorndecKuMu
pabOTHHKAMH) U CBEPCTHUKAMH
(oOy4JaroIMMucs ), TPUHITUIIBI
y4eOHOM TUCIUILIMHBI U
CaMOOpPTaHU3aINH; * TIPUBJICYCHHE
BHUMAaHHUS 00yJaroImuxcs K
[EHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YPOKax SBICHHIA,

ITmacTmaccsl.
POIII HCIIOJIL30BaHUE BOCIIMTATEIbHEIX
5.1 Kayuyxku. 2 1 .
https://resh.edu.ru/ BO3MOKHOCTEH copep KaHus
Bosokna

paszena yepes mojaoop
COOTBETCTBYIOIIMX YIPAKHEHUI;
* BKJIFOUEHUE B YPOK UTPOBBIX
MpoLeayp, KOTOPbIE TIOMOTAIOT
MO/IEPKATh MOTHBAIUIO
oOyJaromuxcst K MoJIy4eHHI0
3HAHWH, HATAKUBAHUIO
TMO3UTHBHBIX MEKIMIHOCTHBIX
OTHOIIIEHUH B KJIacce, TOMOTalT
YCTaHOBJICHUIO
no0poxenaTenbHON aTMocheps

BO BpPEMs YpOKa

Hroro o pazneny 2



https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

s



11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue — ) @DopMbl peau3zannu
uudposbie
Nen/m | pa3nmesioB u Tem Kounrpoabnsie Ilpakruueckue P BOCIIUTATEJILHOI0 MOTEHIIHAJIA
Bceero oOpa3oBaTe/ibHbIE
MporpamMmmbl padoThbI padoThbI pasaesia/TemMbl
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI XUMHUH
* BKJIFOUCHHE B YPOK UTPOBBIX
MPOLIEYp JUTSl TIOJIIEPIKAHMS
MOTHBAIIMH 00YYAIOIIUXCS K
Crpoenue N
MOJIYYCHUIO 3HAHUI; * IPUMEHEHHE
aTOMOB. o
. Ha YPOKE MHTEPAKTUBHBIX (hOpM
[Teprnoguueckunil yp P p
paboThI ¢ 00yYaAIOITUMHUCS:
3aKOH U PO
WHTEJUICKTYaJIbHBIX UT
1.1 IMepuomuueckas 3 4 P
https://resh.edu.ru/ CTUMYJIMPYIOLIUX 103HABATEIbHYIO
cucremMa
MOTHBAIIHIO O0YJIAFOIIHXCS; ®
XUMHUYECKHUX -
MIPUMEHEHHE TPYIIIOBON PabOThI WK
anemenTosB /I. W. p 5 Py P
a0O0ThI B apax, KOTOPbIE yyaT
MenneneeBa p pax, p qu
oOyuaromuxcsi KOMaHTHOU padoTe u
B3aUMOJIEUCTBUIO C APYTUMHU
o0yJarmuMucs
* MPUMEHEHHUE Ha YPOKE
UHTEPaKTUBHBIX (hOpM paboThI ¢
CrpoeHnne 00y4aromuMucs:
19 BEILIECTBA. 4 POII MHTEJUIEKTYaJIbHBIX UID,
' Mmoroo0Gpasue https://resh.edu.ru/ CTUMYJIUPYIOLIUX [T03HABATEIILHYIO
BEIIECTB MOTHUBAIIMIO OOYJAIOIINXCS;

MIPUMEHEHHE TPYNIOBOI pabOThI U
paboTHI B apax, KOTOPbIE y4ar



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

o0yyaromuxcs KOMaHIHOH paboTe u
B3aMMOJICHCTBUIO C IPYTUMHU
00yJaronuMucs; * Mooy KIeHNE
oOydJaronuxcsi CoOI01aTh Ha YPOKe
OOLIEPUHATHIE HOPMBI IOBECHHUS,
MpaBuiIa OOLICHUS CO CTAPIIUMHU
(megarornuyeckuMu pabOTHUKAMU) U
CBEpCTHUKAMHU (00yJarOIUMUCH),
MIPUHIIMITBI YIeOHOM TUCITUTUTHHBI |
CaMOOpTaHU3aIH

1.3

XUMHYECKUE
peakuuu

POIII
https://resh.edu.ru/

* 100YyX/1eHrnEe 00yUaroLuXCst
co0iroaaTh Ha ypoke
OOIICTIPUHATHIE HOPMBI TIOBE/ICHUS,
MpaBuiIa OOUICHHUS CO CTAPIIUMHU
(meparorndeckuMu pabOTHUKAMH) U
cBepcTHUKaMH (00ydaromuMucs),
MPUHLUIBI YIeOHON AUCHUTUTUHBI U
CaMOOpTaHU3al1H; * TIPUBJICYCHNE
BHUMaHHUs 00yJaromuxcs K
[IEHHOCTHOMY aCIIeKTY H3y4aeMbIX
Ha ypOKax sSIBJICHUH, HCIIOJIb30BaHHE
BOCIIUTATEILHBIX BOZMOYKHOCTEH
COJIep KaHUs pasJienia uepes moaoop
COOTBETCTBYIOLIUX YIPAKHEHUH;
BKJIFOYEHHE B YPOK UTPOBBIX
poIenyp, KOTOpbIe TOMOTAIOT
MOJIIeP>KaTh MOTHBALIHIO
o0y4aromuxcs K MoJIy4YeHHIO
3HaHUH, HAJTA)KUBAHUIO TTO3UTHBHBIX
MEXIIMYHOCTHBIX OTHOIICHUH B



https://resh.edu.ru/

KJ1acce, IIOMOTal0T YCTaHOBJICHUIO
no0poskenaTeapHoi aTMoc(epsl BO
BpEMs ypoKa

Uroro mo pazneny 13

Pa3znen 2. Heopranuueckasi xumusi

2.1 Merauist 6

POIII
https://resh.edu.ru/

* BKJIFOUCHHE B YPOK UTPOBBIX
MIPOLIEYP JUIS TIOACPKAHIS
MOTHBAIMH 00YJAFOIIUXCS K
MOJTYYCHUIO 3HAHUH; * IPUMCHECHUE
Ha YPOKE HHTEPAKTHBHBIX (hOpM
paboThI ¢ 00yUYAIOIUMUCS:
WHTEIUICKTYaJIbHBIX U,
CTHUMYJIUPYIOIINX [TO3HABATEIbHYIO
MOTHBAIIHIO O0YUJAIOIITUXCS;
MIPUMEHCHHE TPYIIIOBON pabOTHI HIIH
paboTHI B apax, KOTOpbIE y4aT
oOyJaromuxcsi KOMaHTHOU paboTe u
B3aMMOJCHCTBHIO C IPYTHUMH
o0OyJarmuMucs

2.2 Hewmeramnsr 9

POII
https://resh.edu.ru/

* IPUMEHEHHE IPYNIOBON pabOThI
WM paboTHI B Mapax, KOTOPbIE yJar
oOyuaroluxcsi KOMaHJHOU padoTe u
B3aUMOJEUCTBHIO C IPYTUMHU
00y4aroImuMucs; * No0yx1eHue
o0yyaromuxcs coOI01aTh Ha ypoKe
OOIIETTPUHATHIE HOPMBI TIOBEICHUS,
npaBuiia OOIIEHUS CO CTAPIIUMHU
(menaroruyeckuMu pabOTHUKAMU) U



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

CBEpCTHHKAMHU (00YyJarOIUMHUCH),
MPUHLUIBI Y4eOHON AUCHUIUIUHBI U
CaMOOpraHu3aluy; * IPUBJICUYCHUE
BHUMaHHUs 00yJaromuxcs K
LIEHHOCTHOMY aCIIEKTy U3y4acMbIX
Ha ypoKax sIBJIEHUH, UCII0JIb30BAHNE
BOCIHUTATEIbHBIX BO3MOKHOCTEN
coziepKaHus paszena uepes nogoop
COOTBETCTBYIOIIMX YIPAKHEHUM;
BKJIFOUEHHUE B YPOK UIPOBBIX
IIpOLEyp, KOTOPBIE IOMOTa0T

MO/ JIEPKATh MOTHUBALIMIO
00yYaroImuXxcst K MOJy4YEHHIO
3HAHWUN, HAJIAXKUBAHUIO ITO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B
KJIacCe, IOMOTal0T yCTaHOBJICHUIO
no0OpoxenarenbHOl aTMochepsl BO
BpeMS ypOKa;

2.3

CBs13b
HEOPraHUYECKUX
U OPTaHUYECKUX
BEILIECTB

POIII
https://resh.edu.ru/

* MOOYX/IeHHEe 00yUaoIUXCs
co0roaaTh Ha ypoke
OOIICTIPUHATHIC HOPMBI TIOBE/ICHUS,
npaBuiia OOIIEHUS CO CTaPIIUMU
(memarorunueckMMH pabOTHUKAMU) U
CBepCTHUKaMH (00ydJaromuMucs),
MIPUHIIHITBI YIeOHOM TUCIIUTUTMHBI 1
CaMOOpTaHU3aI1H; * TIPUBJICYCHHE
BHUMAaHUS 00YJarOIINUXCS K
[IEHHOCTHOMY aCIIeKTy H3y9aeMBbIX
Ha YpOKax sSIBJICHHUH, HCIIOIB30BaHHE
BOCIIHTATEILHBIX BOZMOYKHOCTEH



https://resh.edu.ru/

coziepKaHus paszena uepes nogoop
COOTBETCTBYIOLIUX YIPAKHEHUH;
BKJIIOYEHHUE B YPOK UTPOBBIX
IIpoLenyp, KOTOpbIE IOMOTatT
HOJIeP>KaTh MOTHBALIHUIO
00y4aromuxcst K MOJy4eHHIO
3HaHHfI, HaJTaXUBaHUIO ITIO3UTUBHBIX
MEXKINIHOCTHBIX OTHOIIICHUH B
KJ1acce, IOMOTatoT YCTaHOBJICHUIO
no0OpoxenarenbHOl aTMoc(hepsl BO
BpEMs ypoKa

Hroro no pazneny

Pa3pea 3. Xumus 1 ;Ku3HbL

17

3.1 XUMUSA 1 KU3HDb

POIII
https://resh.edu.ru/

* MOOYKJIEHHE 00YyUaIoIUXCs
co0iroaaTh Ha ypoke
OOMICTIPUHSATHIC HOPMBI IOBEICHHSI,
npaBuiia OOIIEHUS CO CTaPIIUMU
(memaroruyeckuMu pabOTHUKAMU) U
CBepcTHUKaMH (00ydaromuMucs),
MPUHIIMIBI YIeOHOM THUCIUTUTMHBI 1
caMOOpraHu3alluy; * MPUBJICUYCHUE
BHUMAaHUS 00YJarOIINXCS K
IIEHHOCTHOMY aCIeKTy H3y4aeMBbIX
Ha ypoKax sIBJICHUH, HCITOJIb30BAHNE
BOCIUTATEILHBIX BO3MOKHOCTEH
CoJIep KaHus pasjiena yepes noadop
COOTBETCTBYIOIIUX YIPAKHEHUH;
BKJIFOUYEHHE B YPOK UTPOBBIX
MpoLEeyp, KOTOPbIE TOMOTAIOT



https://resh.edu.ru/

MIO/IJIEP’KATh MOTHUBALIMIO
00y4aromuxcs K MoJIy4YeHHIO
3HAHUN, HAJIAXKMBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHU! B
KJIacce, IOMOTaloT YCTaHOBJICHUIO
J00posKeNnaTeIbHOM aTMoc(hephbl BO
BpeMs ypoka

Hroro no pazaeny 4
OBIIEE KOJIMYECTBO
YACOBIIO 34

[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecrBo yacos
Ne i/m Tema ypoxka B Kourpoubnbie IIpakruyeckue
cero padoThI padoTsI
1 [Ipenmer oprann4eckoi XumMuu, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE 1
5 Teopus crpoenus opranndeckux coequnenuii A. M. byrieposa, €€ 0CHOBHbIE 1
I0JIO’KEHHUS
3 [IpencraBnenne o knaccupukanuy OpraHMYECKUX BemecTB. Homenknarypa 1
(cuctematuyeckasl) U TpUBHUAIbHbBIE HA3BaHUS OPraHUMYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHH Pl 1
5 Bxonnas pabora 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHUJIEH U IPONUIIEH — IIPOCTEHNIINE MTPEICTABUTENIN AIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «I[lomyueHue sTuIeHa U U3YYEHHUE €TO CBOMCTBY 1 1
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. IloxyyeHne CHHTETHYECKOTO 1
Kay4yKa U pEe3UHbI
10 AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTHUECKUN psil. ALETHUIIEH — 1
IPOCTEHIINN IPEICTABUTEIND ATIKUHOB
11 Brluncnenus no ypaBHEHHUIO XUMHUYECKOW PEaKIIUU
12 ApeHbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh apeHOB
13 ['eHeTnyeckas CBSI3b YIieBOIOPOAOB, IPUHAICKAIIMX K Pa3IMUHBIM KJlaccam
14 [IpupoaHBIE HCTOYHUKH YTIIEBOJOPOIOB: IPUPOHBIH ra3 U MOMyTHbIE HePTIHbIE 1
ras3sl, He(pTh ¥ MPOJYKTHI €€ nmepepaboTKu
15 [TpupoaHbIe HCTOUHUKH YTIIE€BOIOPOAOB: IPUPOAHBIN a3 U NOMYTHbIE HEPTSIHBIE 1

ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu




16 KonTponpHas pabota mo pazueny «YriaeBoJ0pO b 1

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U 3TaHONI. BogopoaHas cBs3b 1

18 MHOT0aTOMHBIE CITUPTHI: ITUICHTINKOJIb U TIUICPUH 1

19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA, MPUMEHEHUE 1

20 Anpaeruapl: GopMaNbACTUI U alleTaIbACTH . AIICTOH 1

21 OnHOOCHOBHBIE MTpEeNIbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS U YKCYCHAS 1

22 [TpakTuueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1

93 CreaprHOBas U OJICHHOBASI KUCIIOTHI, KK MPEICTABUTEIH BBICIINX KapOOHOBBIX 1
KHCIIOT

24 MpL1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JCHCTBHE 1

o5 CrnosxHbIe 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ MIPOIH3 CIIOKHBIX 1
3¢upoB

26 Kupsl: ruaponu3, npuMeHeHue, OMOIOTHIECKas POJIb KUPOB 1

97 VYrneBoabl: cocTas, Kiaccudukanus. BaxkHeilue npeacTaBUTenu: TI0Ko3a, 1
bpykTo3a, caxaposa

28 Kpaxmait u 11emiro103a Kak mpupoIHbIe TTOTUMEPHI 1

29 KonTponbnas pabota no pazneny «Kucnopoacoaepaiiue opraHu4ecKie 1
COETUHEHUS

30 AMUWHBI: METHJIAMUH U aHWIHH 1

31 AMUHOKHUCIOTHI KaK aM(pOTepHbIe OPraHUYECKUE COSTUHEHMS, UX OUOIIOTHYECKOe 1
3Hauenue. IlenTumnl

32 benku kak mpupogHbIe BLICOKOMOJEKYISIPHBIE COSTUHEHUS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COSTMHCHUN

34 [Ipomexyrounas arrectanus. KontpoiapHas pabota 3a kypc 10 kinacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoaunuecTBO 4acoB

Ne ni/mn Tema ypoka B Konrpoabnsie IIpakTHyeckue
cero padoThI padoThI
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIHsi aTOMOB 1
5 [Tepuonuueckuii 3akoH u Ilepuoguueckas cucteMa XMMHUYECKHX 3JIEMEHTOB 1
J1. . MenneneeBa, UX CBSI3b C COBPEMEHHOM T€OpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U HX
3 COCIMHEHUH I10 TPYIIaM U MeproAaM. 3HaYeHUE NMePHOANYECKOT0 3aKOHA U 1
cucTeMbl XMMHUYecKHX 31eMeHToB JI.M1. MenzeneeBa B pa3BUTHUM HAyKU
4 Crpoenue BeriecTBa. XUMUYECKas CBsI3b, €€ BUIBI; MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOM CBA3U. BopopoaHas CBA3b
5 Bxonnas pabora 1
6 [onsaTue o aucnepcHBIX cucteMax. VICTHHHBIE ¥ KOJUTOMTHBIE PACTBOPHI. 1
MaccoBasi 107151 BEIIECTBA B PacTBOPE
7 Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX COECMHEHUH. 1
I'eneTnueckas CBsI3b HEOPTAaHMYECKUX BEIIECTB, PA3IMYHBIX KIIACCOB
Knaccugukaius XuMHuecKuX peakiuii B HEOpraHn4eCKOH 1 OpraHn4ecKoi
8 XUMHHU. 3aKOH COXPAHEHHs MacChl BEILIECTB; 3aKOH COXPaHEHUs U 1
NPEBpAILCHHs] SHEPTUU PU XUMUYECKUX PEaKIMIX
9 CxopocTts peakiuu. OOpaTuMbie peakiini. XUMHUYECKOE PaBHOBECHE 1
10 [IpakTuueckas padora Ne 1. «BnusHue pa3nn4HbIX (aKTOPOB HA CKOPOCTh 1 1
XUMHUYECKON peaKLum»
OnexTponuTHyecKas qucconuanys. [IoHsTHe 0 BOTOPOIHOM MTOKa3aTene
11 (pH) pactBopa. Peakunu nonnoro oomMeHa. [ 'uponn3 opraHM4ecKux u 1

HCOPTaHNYCCKUX BCIICCTB




OKHCITUTENIEHO-BOCCTAHOBHUTEIbHBIC peakiuu. [ToHsTHE 00 dIeKTpom3e

12 pacIuiaBoB U PaCTBOPOB COJICH L

13 KonTponpHas padota no pazueny «TeopeTndeckue OCHOBBI XUMUI 1
Merainnel, ux nojioxkeHue B [lepuoandeckon cucteMe XuMUIECKUX

14 anemenToB J[. . MenaeneeBa u ocooeHHOCTH cTpoeHUs1 aToMoB. O0mue 1
(bu3HYEeCcKre CBOMCTBAa METAJLIIOB

15 CnnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psil HAIIPSYKEHUI METAIIOB 1

16 XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUH, KAJIbIIUH, 1
MarHui, aJIIOMUHUN) U UX COSAMHEHUN

17 XUMHYECKUEe CBOMCTBA XpoMa, MEAU U UX COCAMHEHUMN

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIe3a U MX COCTUHCHUIM

19 [TpakTrueckas padora Ne 2. "Pemenne sKkCriepuMEHTAIBHBIX 3a7a4 110 TEME 1
«Metamis»"

20 Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucreme XuMHYECKUX 1
aneMenToB Jl. V1. MenzeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB

21 du3nyecKkue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOIHSI HEMETAIIOB (Ha IpUMepe 1
KHCIIOpO/Jia, cepbl, hocdopa u yriaeposa)

22 XHUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COETMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 X COCTUHEHUN 1

24 XUMHYECKUE CBOMCTBA yIIepo/ia, KPEMHHUS U UX COCTMHEHUI 1

25 [IprMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX COCIMHEHUN 1
O06o0meHre U cucTeMaTr3als 3HaHu| 1Mo TeMe «HemeTamb.

26 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIMI U TEPMOXUMHUYECKUE 1
pacdEThl

97 [Ipaktudeckas padora Ne 3. «PenieHne sKCriepUMEHTaIbHBIX 33/1a4 110 TEME 1
"HemeTamnr"»

28 KonTtponbHast pabota mo temam «Metamns» u «HemeTtammbiy 1




Heopr AHUYCCKHUC U OPraHUYCCKUC KUCIOTHI. HeOpI‘aHI/I‘-IeCKI/IC n

29 OpraHUYeCKHUe OCHOBAHUS 1

30 AmMoTepHbIe HEOPraHUYECKHE U OPTraHNYECKHEe COeTMHEHUs. | eHeTrnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX BEIICCTB
Ponb xumum B 00ecriedeHuN IKOJIOTHIECKOM, SHEPTeTHUYESCKOM U IMUIIEBOM

31 0€30MacHOCTH, Pa3BUTUH MEIUIIMHBI. YPOK B paMKax 1
npoOpUEHTATUOHHOTO MUHIMYMa.

39 [IpencraBienust 06 0OLIMX HAYUYHBIX IPUHIIUIIAX IPOMBIIIEHHOTO 1
MOJTyYeHUs] BaXKHEHUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB M MATEPHAIIOB 1

34 [Tpomexyrounas arrectauus. KontponbHas padoTa 3a kypc 11kmacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
Bri0epute yueOHbIE MaTEpHAIIbI
- Xumus. 10 kmacc: y4e6. njis o61eo0pazoBaT. opraHu3aiuii: 6a30BbIii
ypoBenb/O.C. I'abpuensn, U.I'. OctpoymoBs, C.A. Cnankos. - 2 - € uza. - M.:
[Ipoceemienue;
- Xumus. 11 knacc: y4e6. njs o61ieo0pa3oBaT. opranu3aiuii: 6a30BbIii
ypoBenb/ O.C. I'abpuensan, U.I'. Octpoymos, C. A. Cnaakos.- 2-e uza.- M.:
[Ipoceemienue.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edsoo.ru/ - Enqunaoe conepkanue oOpa3oBaHus

https://fgosreestr.ru/ - PeecTp mpuMepHBIX OCHOBHBIX 00111€00pa30BaTEIbHBIX
nporpaMmm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - m3parensctBo "IIpocBerienne"”, OECIUIATHBIA JOCTYI
K DJICKTPOHHBIM BEPCHSIM y4eOHO-METOIUUECKUX KOMIUIEKCOB, BXOSIINX B
@denepalbHBIN IEPEYECHD

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

http://window.edu.ru — Poccuiickuii 0011eo0pa3zoBaTeIbHbII MOpTa
https://resh.edu.ru — «Poccwuiickast 371€KTpOHHAS IIIKOJIa»
https://www.yaklass.ru - «SIKmacc»

https://education.yandex.ru/home - «SIuaekc.YueOHUK»

https://uchi.ru/ - «Yuu.py»
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