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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUM Ha YPOBHE CPEJHEr0 0011Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBanun B Poccuiickoi
®enepanumny», TpeOOBaHUUA K pe3ylnbraraM OCBOEHUS (eAepalibHOM  00pa3oBaTeabHOM
nporpaMmbl cpeaHero odmero oopazoanusa (POII COO), npeacrapneHHbix B dDenepaibHOM
rocyapcTBeHHOM oOpa3oBateinbHoM cTanaapte COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBareibHBIX opraHuzauusax Poccuiickoir depepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIe MPOrPAMMbI, U OCHOBHBIX MOJ0XkeHUH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit denepauuu Ha nepuon Ao 2025 ropa» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3paboTKe mIporpaMMbl MO XHUMHH, K OMNPEACIICHUIO OO0IIen
CTpaTeruy 0Oy4eHMs, BOCIUTAHUS U Pa3BUTHs OOy4aIOUIUXCS CPEICTBAMU y4eOHOro MpeaMeTa
«Xumusi» g 10—11 kiaccoB Ha 0a30BOM YpPOBHE COCTABWJIM KOHULENTYaJIbHbBIE TOJOKESHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeJIel, CONIEpKaHHs, pe3yabTaroB OOyYeHUs H
TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuueckoe o0pa3oBaHHE, [OJIydaeMO€  BBITYCKHUKaMH  0011e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOTheMJIEMOM YacTblo MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEepIIAIOIIMM 3TAllOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YPOBHE KIIFOUEBBIX
LHEHHOCTEH, MPUCYIIUX LEJOCTHOW CHUCTEME XUMUYECKOr0 o00pa3oBaHUs. OTH LIEHHOCTU
KacaroTcsl TO3HAHUSI 3aKOHOB MPUPOJbI, (GOPMUPOBAHUS MUPOBO33PEHUSI U OOUIEH KYIBTYPHI
YeJioBeKa, a TakKe OHKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3I0POBBIO H
npupoaHOi cpene. PeanusyeTcss xumuueckoe oOpazoBaHuE OOYYarOIIMXCS HA YPOBHE CpPEIHErO
o01rero o0opa3oBaHus CPEICTBAMU YYEOHOTro mpeameTa «XUMUs», CoAepKaHue U MOCTPOCHHE
KOTOPOTO OIpEAeNieHbl B MpOrpaMMe MO XUMUU C Y4YETOM CHeuu(UKd HayKd XUMHUH, e
3HAYEHUS B MO3HAHUM MPUPOJIBI M B MaTEPHAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
eJie ¥ MPUHIUIIOB, XapaKTePU3YIOIMX COBPEMEHHOE COCTOSHHE CHCTEMBbl CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOM
UBUJIN3AlUY, B CO3JJaHUM HOBOW 0a3bl MarepuaiabHOM KylbTypbl. OHAa BHOCUT CBOM BKIIaJ B
dbopMUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE IIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYy’KarolleM MHpe KaK O €IUHCTBE MPHUPOJIbI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHH
Ha OCHOBE IMOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAOUIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU 0OJIACTIMU TPUMEHEHUSI.

TecHo B3auMMOIENCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMHW, XUMHS CTala
HEOTHEMJIEMOI YacThI0O MHUPOBOW KYJIBTYPHl, HEOOXOIUMBIM YCIOBHEM YCIICHITHOTO Tpyda U
KU3HU KaXJ0ro wieHa obmiectBa. CoBpeMeHHass XMMHs KaK Hayka CO3MJaTesibHas, KaKk Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBlIeHa Ha pelieHHe IT00albHbIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YeJIOBeUeCTBA — CHIPHEBOM, DJHEPreTHYECCKOM, MHUIIEBOM, HSKOJIOTHYECKOM OE30MacHOCTH U
OXPaHBbI 37JOPOBB.

B coorBercTBMM C OOIIMMHU LEAIMU W NPUHIMUIIAMU CpPeAHEro oOuiero oOpa3oBaHUs
conepskanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHD H3yUCHUS) OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO IMOATOTOBKY OOY4YaroIIMXCs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHHUS B KH3Hb COLIMYMA,
NPONOJDKEHHUsT 00pa3oBaHUSl B PA3IUYHBIX OONACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBnsroliuMu  npeaMera «XuMHs» SABIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
XUMHSI» U «OO011as 1 HEOpraHu4Yeckass XUMHsI», OCHOBHBIM KOMITOHEHTOM COZIEpKaHUsI KOTOPBIX
ABJISIFOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUI 0 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HaHUHU W3 00IIel XUMHUU) U opranrdeckoil xumuu. opMupoBaHUE JAHHOW CUCTEMbI 3HAHUI
OpU HU3YYCHHHM NpeAMeTa O0eCHeurMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEILIECTB HA OCHOBE OOLIUX MOHSITUHN, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanusi KypcoB — «Opranndeckast Xxumusi» u «O011as 1 HeopraHudeckas
XUMHMS» CPOPMUPOBAHA B IMPOrpaMMe M0 XMMUHU Ha OCHOBE CHUCTEMHOIO IMOJIXO/Aa K U3YyYEHUIO
y4eOHOro Marepuasa M OOYCJIOBJIEHAa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
ONpEAENIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4ecKOil XWMHH BeIlEeCTBa



paccMaTpuBarOTCs Ha YPOBHE KJIACCUYECKOM TEOpUM CTPOEHHUS OPraHMYECKHX COCAWMHEHUM, a
TaKKe Ha YPOBHE CTEPEOXUMHYECKUX MU IIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIIECTB.
CeneHusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAaOTCA B PAa3BUTHU — OT YIJIIEBOIOPOJOB 10
CJIIOXHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHI. B Kypce OopraHmdeckol XUMUM MONTY4YarOT
pa3BuTHe C(HOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO o0Ilero oOpa3oBaHUsl MEpPBOHAYAJIbHbBIC
MPEACTABICHUS O XUMUYECKON CBSI3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUECKOU PEAKIUH.

[Ton HOBBIM yIJIOM 3peHHs B TIpeameTe «Xumus» 0a30BOro YpPOBHS pacCMaTpUBAETCS
W3Y4YEHHBII HAa YPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs TEOPETUUECKUM Marepuain Hu
(haxkTOIOrUUECKUE CBEJICHHS O BEIIECTBAX M XUMHYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHWYecKass XUMHUs» O0yUYarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUEHHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETHUUYECKUX W METOAOJOTUYECKUX TO3UIIHM,
IIyO’ke TMOHATh UCTOPUYECKOE H3MEHEHHE (YHKUMN 3TOr0 3aKkoHa — OT 00oOmaromend 10
OOBSACHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU O BaKHEMINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEaKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsiercss B kypcax 10 w11 kmaccoB sneMeHTaMu  CONEpKaHUS, HMEIOIINMU
KYJBTYPOJIOTHUECKU U TMPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XHMHUHU C JPYTMMHU HayKaMH, PAaCKpBIBAlOT €€ pojb B TO3HABATCIILHOU U
MPAKTUYECKON JEATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K IPOIIECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPUIIOKEHUN XMMUH, MOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUUYECKU OCMBICIMBATh HHHOPMAILIUIO U MPUMEHSTh €€ JJis MOMOTHEHUS 3HAHUM, PEIICHUS
MHTEJUICKTYaJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a/1ad. B 11emoM cojepikanue
y4eOHOTo mpeamMeTa «XUMHUs» JaHHOTO YPOBHS M3yUYCHHUS] OPUESHTUPOBAHO HAa (OPMHUPOBAHUE Y
00y4aronuxcsi MUPOBO33PEHYECKON OCHOBHI I TIOHUMaHUsI PUIIocOPCKUX HMIeH, TaKMX Kak:
MaTepuaJbHOE €IUHCTBO HEOPTAHUYECKOTO M OPraHWYeCKOro MUpa, 0OYyCIOBIEHHOCTh CBOWCTB
BEIIECTB KX COCTAaBOM M CTPOCHUEM, TO03HABAEMOCTh IPUPOIHBIX SABICHUN MYTEM
HKCIIEPUMEHTA M pEUICHUS MPOTHUBOPEUHMII MEXIy HOBBIMU (paKTaMH U TEOPETHUYECKUMU
NPEINOChUIKAMH, OCO3HAHUE DPOJIM XUMHUU B PEIICHHWU HKOJIOTHYECKUX MpOOJIeM, a TaKxke
npoOsieM cOepekeHUsT IHEPreTHUECKUX PECYpCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepHUaoB.

B mnmane pemenus 3amad  BOCHUTAHUA, PA3BUTHS W COLMAIM3AIMHU  OOyYaronIuxcs
MPUHATBIE TPOrpaMMOM MO XMMHUHU MNOAXOAbl K OINPEACICHUIO CONEPXKAHHUS M IMOCTPOCHUS
npenMeTa MpeaycMarpuBaoT (POPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, UMEIOIUX
0a30Bo€ 3HAUCHUE ISl PA3IMYHBIX BUOB JCSITEILHOCTU: PEIICHUs MPoOIeM, TTOUCKa, aHAIU3a
n o0paboTku wuHOOpPMAIIUHA, HEOOXOTUMBIX I TPHOOPETEHHs OIbITa MPAKTUYECKOW U
HCCIIEA0BATENIbCKON IEITEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUU XUMUMU.

B npakTuke mpenogaBaHus XMMUAU KaK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, TaK U
HA YpPOBHE cCpeaHero ooOmero oOpa3oBaHUs, TPU ONPEIACICHHU  COAEpPKATCIbHOU
XapaKTEPUCTUKKU LeJed HM3y4YEeHHs MpeIMeTa HAalpaBICHUEM I[E€PBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POpPMUpOBaHME OCHOB XHUMHUYECKOW HayKd Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON AEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBON KylIbTypbl. C METOAWYECKOM TOYKH 3pEHUs TakoM TOIXO0A K
ONPEETCHUIO 1IeJIe N3yUeHUs IPEAMETA SBIISETCS BIIOJIHE ONPaBAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TVIaBHBIMU LEISIMHU W3Y4YeHUs MpeameTra «XuMus» Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBsItOTCS:

e (GopMHpOBaHHE CHUCTEMBl XHMHYCCKHUX 3HAHMH KaK Ba)XHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUYEBBIE TMOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI W TEOPUUM XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHUE CYITHOCTH JOCTYIHBIX OOOOIICHUIT MHUPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

e (GopMHUpPOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/IAaX MO3HAHUS BELIECTB U
XUMUYECKUX PEaKIMil, HEOOXOAUMBIX IJIsi MPUOOPETEHUSI YMEHUNW OPUEHTHUPOBATHCA B



MHUpPE BEIIECTB M XUMHUYECKUX SBJICHUN, HMCIOIINX MECTO B MPUPOJIE, B IPAKTHUCCKON H
MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH H CIOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAOMIONCHHEM U
OOBACHEHUEM XHMMHUYECKOTO HKCIIEPUMEHTa, COOJIIOICHUEM TIpaBUil 0OE30MacHOro
oOpallieHusl ¢ BEUIECTBAMM.

Hapsiny ¢ atiM, copepskaTenbHasl XapaKTepUCTUKA Teed M 3a/1a4 U3y4eHHs TpeaMeTa B
MpOrpaMMe M0 XMMHH YTOUYHECHA i CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMHU
B cuUCTeMe cpeaHero olmiero oOpaszoBanusi. CerofgHs B MNpENofaBaHUM XUMHUU B OOJbIIEH
CTCTICHH OTHAETCS TMPEANOYTCHUE TPAKTHYCCKOH KOMIIOHEHTE COJEpKaHUS OOydeHUs,
OPUEHTUPOBAHHOW HA TOATOTOBKY BBITYCKHHKA 0O0MIe00pa3oBaTeIbHON  OpraHU3allii,
BJIQJICIONIETO HE HAOOpOM 3HAHUM, a (PYHKIIMOHAIHLHON IPpaMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHU aKTHBHOTO TOJYYCHUS 3HAHUN W NMPUMCHCHHS WX B PEajbHOW XU3HU JUISI PEUICHUS
MPAKTUICCKUX 3a]1ad.

B cBI3M C OTUM TIpM U3YYCHHH TpeaMeTa «XUMHUS» JIOMHUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TAKKE IEJIH U 3a]1a4H, KaK:

aganTanys ~ OOyYalIMMXCSd K  YCIOBHSAM  JIMHAMHYHO  Pa3BUBAIONIETOCS  MUpa,
(GbopMHpPOBaHUE WHTEUICKTYaJdIbHO PAa3BHTON JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U WX MIPUMCHCHHUEM;

dopMupoBaHHEe Yy OOYYaIONIUXCS KJIFOUCBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIHH ),
UMEIONUX YHHUBEPCAIBHOE 3HAYCHUE JIJIS PA3JIMYHBIX BHJIOB JACATEIBHOCTH: PEIICHUS TIPOOJIeM,
NOKWCKa, aHajdu3a W o0pabOTKM WH(POPMAIMHM, HEOOXOAUMBIX [IJII NMPUOOPETCHUS OIbITA
JCATSIIBHOCTH, KOTOpas 3aHMMaeT Ba)KHOEC MECTO B MO3HAHWUU XUMHUU, a TAKKE JIJIS OIEHKH C
MO3UIMH  DKOJIOTMYECKON OE30IacCHOCTH XapaKTepa BIUSHUS BEHICCTB M XHMHYECKUX
IPOIIECCOB HAa OPTraHU3M YeJIOBEKa U MPUPOJHYIO CPELy;

pa3BHUTHE TO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyYaromuxcs: CIOCOOHOCTH CaMOCTOATENbHO MPUOOpPETaTh HOBbIE 3HAHUS 10 XHMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCTIOIH30BaTh COBPEMEHHbIE HH()OPMAIIMOHHbIE
TEXHOJIOTUU JJIA TMOMCKA U aHaJu3a y4eOHON U HAyYHO-TIOMYASIPHOM HHPOPMAIIUU XUMHUYECKOTO
COJIEPKaHUS;

dbopMUpOBaHHE U pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIICHUS,
HaOJI0AATEeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOy4aronuxcsa yOexJAEHHOCTM B TYMAHUCTHYECKOW HAIpPaBICHHOCTU
XUMHHM, €€ BaXHOM POJIM B  pEIIEHHH TDIO0AJIBHBIX MPOOJIEeM  PaIMOHAIBLHOTO
MPUPOIONIONIE30BAHMSI, TOMOJHEHHSI YHEPreTHUECKUX PECYpPCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOrO OTHOIIEHWS K TPUPOJAE U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIB30BAHUS MOTYUYEHHBIX 3HAHUM ISl TIPUHATHUS
IPaMOTHBIX PEIIEHUN B CUTYaIHsIX, CBA3aHHBIX C XUMUYECKUMHU SBICHUSIMH.

B ydeOHOM mmaHe cpemHero ooOmiero oOpa3oBaHUs NpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpPeAMETHOM 00nactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI.

OO6miee ynciiO 4acoB, OTBEAEHHBIX NJISi M3yUYCHUS XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapisieT 68 gacoB: B 10 kmacce — 34 gaca (1 gac B Henmenio), B 11
KJlacce -34 yaca (1 yac B HEZEINIO).



COAEPKAHME OBYYEHMUSA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBBI OPraHH4YeCKON XUMHH

[IpenmeT opraHnyecKOW XMMHH: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYEHUE B IOITYYCHUHU
HOBBIX BEIIECTB M MAarepuajoB. TeopHs CTPOEHHS OpPraHWYECKUX coequHeHnid A. M.
BbytnepoBa, €€ ocHOBHbIe MoyOKeHUA. CTpyKTypHbIe (OPMYJIbI OPraHUYECKUX BEIIECTB.
T'omomnorus, uzomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX COCAUHEHUSX — OJUHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  kilaccuukanuum  opraHudeckux  BemecTB.  Homenkiarypa
OpraHWYECKUX COCJUHEHUM (CHCTeMaTHu4ecKas) W TpUBHAJIbHBIC HA3BaHUS BaXKHEUIIHX
IpENCTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

OKCIEPUMEHTAJIBHBIE METOJIbI U3YUYEHHSI BEIIECTB M UX MPEBPALLECHUI: O3HAKOMIIEHUE C
oOpa3liaMi OpraHMYeCKUX BEIECTB U MaTepuajaMy Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIEeCTB, HAONIONEHWE M ONUCAHHWE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALIEHNIO OpPraHMYEeCKUX BEIIECTB NpH HArpeBaHuu (IJIaBJIeHHWE, OOyIIIMBaHUE U
rOpeHue).

Yriesonopoast

AJKaHBI: COCTaB M CTPOECHHE, FOMOJOTMYECKUMU psiA. MeTaH W 3TaH — IpoCTeHIIne
NpEICTAaBUTENN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOMCTBA (peakuuy 3aMelieHus u
TOpEeHUs ), HAXOXKICHUE B MPUPOJIE, MOTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUUECKUN Psifl. DTUIEH U MPOMMIEH — MPOCTENIINE
NPEICTAaBUTENN AaJKEHOB: (pU3MYecKHe M XMMHUYECKHE CBOMCTBA (peaKiMu TUIPUPOBAHUS,
rajoreHUpOBaHus, TUAPATAIIMU, OKUCIECHUS U TOJIMMEPU3ALIN), TOJIyYEHNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHUIINE XUMHYCCKHUE
CBOICTBa (peakius noaumepusanuu). [loayuyeHrne CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUSA, TOMOJIOTMYECKHH psAn. AUETHIEH —
OPOCTEUIINN TPEICTABUTEIh AQJKWHOB: COCTaB, CTPOEHUE, (PU3UYECKHE U XUMUYECKUE
CBOMCTBA (peakuuu TMAPUPOBAHMS, TaJIOTEHUPOBAHUS, TUAPATAIMU, TOPEHUS), NOJIyUEHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (GU3MUYECKME M XHUMHYECKHE CBOWMCTBA (peakiuu
rajJjoreHUpoOBaHus U HHTpOBaHI/Iﬂ) NOJIydYE€HUE W NpUMEHEHHue. lonyon: cocmas, cmpoenue,
Qu3zuyeckue u xumuieckue ceoUCmaea (Peakyuu 2ail0eeHUPO8aHUs U HUMpOB8arus), noiyieHue u
npumenenue. TOKCMYHOCTh apeHOB. [eHeTnueckass CBA3b MEXKIY YIIEBOJOPOJAMHU,
IPUHAIJIEKAIINMEI K Pa3JIMYHBIM KJIacCaM.

[IpuponHbie UCTOUYHUKH YTIIEBOAOPOAOB. [IpuponHbIii ra3 U MONMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxkaenue. CrnocoObl mepepabOTKu HepTH: TEpEeroHKa, KPEKUHT
(TepMUYECKH, KaTaIUTUYECKH), muponu3. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE
B ITPOMBIIINICHHOCTH U B ObITY. KaMeHHBIN yTOJIb U MPOYKTHI €r0 MepepadoTKu.

OKCHEpPUMEHTAJIbHbIE METObl M3YUYEHHUs BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3ziiamMu TuIacTMacce, KayaykoB U pe3uHbl, Komuiekinu «Hed1b» u «Yromwy, MogenupoBanue
MOJIEKYJI YIJICBOJIOPOIOB M TaJOTCHONPOU3BOIHBIX, TMPOBEACHUE MNPAKTUYECKON paOOTHI:
IIOJIyYEHUE DTUJICHA U U3YYEHHUE €TO CBOMCTB.

Pacuérnbie 3amaun.

Boluncnenuss mo ypaBHEHUIO XHMMHUYECKOM peakuuu (Maccbl, 00ObEMaA, KOJIWYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TI0 HM3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).

Kucioponcoaep:xamme opranHndeckne coeAUHEHUs

[IpenenvHbIE OAHOATOMHBIE CHUPTHI. METaHOT W JTAHON: CTpOeHWE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (pEaKklUU C aKTUBHBIMU METaJlJIaMH, raJIoT€HOBOJOPOIAMU, TOPEHUE),
NpUMEHEHHE. BomopoaHble CBA3M MEXAY MOJEKYJIaMU CIOUPTOB. JleHCTBUE MeETaHoJIa W
3TaHOJIa HA OPTraHU3M YEJIOBEKA.

MHOroatoMHble CHOUPTHL. OTWICHIIMKOAb M TIJIUIEPUH: CTPOEHUE, (QU3NUECKUEe U
XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIETOYHBIMU METaUIaMH, KaYECTBEHHAs! peaKius




Ha MHOTOaTOMHBIE CHUpPTHI). JleificTBMe Ha opraHusM 4esoBeka. [IpuMeHeHue mHiepruHa U
ATUJICHTITUKOJIS.

®deHoJ: CTpPOCHHE MOJIEKYNbl, (U3NYECKUEe U XUMHUUYECKHUE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue gpenona.

Anpnerusipl U Kemowwl. DopManbAETHUll, alleTalbJerui: CTpoeHHe, (puznueckue u
XUMUYECKUE CBOMCTBA (pEakiMu OKHUCICHUS U BOCCTAHOBJICHUS, KAU€CTBEHHBIC DPEaKIIUH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIPE/CNIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (U3MYECKUE M XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME JJIs Kilacca KHUCIIOT,
peakius dTepuduKaiyn), norydeHue u npumenenne. CreapuHoBasi U OJIGMHOBAsI KUCJIOThI KaKk
MPEACTABUTENIU BBICIIUX KapOOHOBBIX KUCJIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIIEE JEUCTBHUE.

Cnoxsbie 2(Upbl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['MApoNn3 CIOKHBIX 3PUPOB.
Kupsl. I'naponus xxupos. [IpuMenenue xupo. buonornyeckast poib KUPOB.

VYrneBoabl: cocTas, Kiaccupukaius yriaeBoaoB (MOHO-, U- U TojMcaxapuisl). [roko3a —
MPOCTEHIIUN MOHOCAXapui: 0COOCHHOCTU CTPOCHUSI MOJEKYJbI, PU3HMUYECKUE U XUMUUYECKUE
cBoicTBa (B3ammoneiicTBue c ruapokcugom Mmenu(ll), oxucieHne amMMuadHBIM PaCTBOPOM
okcuga cepebpa(l), BoccTraHOoBiIEeHHME, OpOXKEHHE TUIIOKO3bI), HAXOXKJIEHUE B MPUPOIE,
npuMeHeHue, ouonornyeckas posib. otocuntes. pyKkTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojiabie nonumepbl. CTpoeHUe Kpaxmalia U IeJITIOI03bI.
dusnyecKkre ¥ XMMUYECKHE CBOMCTBA Kpaxmasa (TUIpOoin3, KaYeCTBEHHAsI PEaKIIHsl C HOJIOM).

OKCHEepUMEHTAJIbHBIC METOAbl M3YUEHHUsI BEIIECTB M WX MPEBpaIleHUN: MPOBEICHHUE,
HAOJIIOICHUE W OINUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHHE CIUPTOB, Kauye€CTBEHHBIE
peakiiy OJHOATOMHBIX CIUPTOB (OKHciacHUEe dTaHona okcuaom wmeau(ll)), MHOrOaTOMHBIX
criupToB (B3ammojeicTBue mmiepuHa ¢ ruapokcugom menu(ll)), ampaerunor (oxkuciaeHue
aMMHauHbIM pacTtBopoM okcupa cepebpa(l) m rumpokxcumom wMenu(ll), B3ammopelicTBue
Kpaxmaja C HOAOM), IPOBEIEHUE NPAKTUYECKON paboOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3amaum.

Borunciennss mo ypaBHEHHIO XHUMHUYECKOM peakuud (Macchl, 00bEMa, KOJIWYECTBA
MCXOJTHOTO BEIIECTBAa WJIM MPOAYKTAa PEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH).

AzoTconepikaiiue OpraHu4ecKue COeIUHEHUS.

AMUHOKHUCTIOTHI Kak amQOTepHble OpraHudeckue coenuHeHus. Duszmdeckue u
XUMHYECKHE CBOWCTBA AMUHOKUCIOT (Ha TpUMepe IIuIMHA). buonmornyeckoe 3HaveHHE
aMHUHOKHCIOT. [lenTuaml.

benku kak mpupomHbie BBICOKOMOJNEKYIsIpHbIE coeauHeHus. [lepBuuHasi, BTOpHYHAS U
TpeTHYHAasl CTPYKTypa OeiakoB. XHMMHUYECKHE CBOMCTBA OEJIKOB: THUAPOJIN3, JE€HATypalus,
KaueCTBEHHbBIC PEAKIIMH Ha OCJIKH.

OKcIepUMEHTAIIbHBIE METOJBI M3yUEHHUs BEIIECTB W HUX IPEBpAIICHUI: HAOMIOACHUE U
OMMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OEJIKOB IMpU HArpeBaHUM, IBETHHIE
peakIuu OeIKOB.

BricokoMouieKy/IsIpHBbIE COeTUHEHUS

OCHOBHbBIE TOHSTUSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEIWHEHHI: MOHOMEp, IMOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIUMEpPU3AlUU, CPEIHssl MoJeKylspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAUHEHUN — MOJTUMEPHU3ALUS U MTOJIUKOHICHCALIUS.

DKCHEPUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U MX MPEBpAILICHUN: O3HAKOMIICHUE C
oOpa3iaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexnpeIMETHBIX CBSI3€M IPU U3y4YEHUH OpraHndeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BAHME KaK OOIHMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
MOHSATUN, SABISIOUIUXCS CUCTEMHBIMH [IJISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOuue ecTecTBEHHO-HAayYHbIE TOHATHS: SIBICHUE, HAy4yHbIM (hakT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilacCudUKalusi, MEePUOJUYHOCTb, HAONIONICHHE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE.



®u3uka: marepusi, HSHEprus, Macca, aroM, O3JEKTPOH, MOJIEKYJd, SHEPreTUYeCKHi
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NYECKHE BEIUYHHBI U
€IMHUIIBI UX U3MEPEHUSI.

buonorusi: knetka, opranusMm, Ouocdepa, oOMEH BEIIECTB B opraHu3Me, (HOTOCHUHTE3,
OMOJIOrMYeCKH aKTHUBHBIE BELIECTBA (OEJIKH, YITIEBO/IbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPO/bI, OJE3HBIE UCKOIIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAIlMOHAILHOTO MUTAaHUs, MOIOLIUE CPENICTBA,
JCKapCTBEHHBIE W KOCMETHUYECKHE TIpemaparbl, Marephalbl W3 HCKYCCTBEHHBIX W
CUHTETHUYECKUX BOJIOKOH.

11 KJIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnuyeckue 0CHOBbI XMUMHH

XuMuyeckuil anemeHT. Artom. Sapo aroma, HW30TONBL. JEKTpOHHAs 00O0JIOYKA.
DHepreTUUeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d- anemMeHTbl. OCOOEHHOCTH
pacripeieieHus1 JIEKTPOHOB MO OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHass KOH(UTYypalus aTOMOB.

[lepuonnueckut 3akoH u llepuognueckas cucrema xumuueckux snemeHtoB [l. .
MenneneeBa. CBsi3b NEPUOAUUECKOTO 3akoHa U [lepuoguyeckoil CHUCTEMBI XHUMHUUYECKHUX
anemeHToB [[. V1. MeHeneeBa ¢ COBpEMEHHON TEOpPUEN CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MCHEHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMMH MPOCTBIX M CIOKHBIX
BEILIECTB MO rpyMIiaM U NepuoaaM. 3HaY€HUE NEPUOIMUECKOTO 3aKOHA B PA3BUTUM HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKOW CBS3M (KOBaJCHTHAas
HETOJISIPHAsT W TIOJISIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJECHTHOM
XUMHYECKOW CBA3U (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). Bomopoanas cBsi3b. BajieHTHOCTD.
OnexkTpooTpularesibHOCTh. CTeneHb oOKuciaeHus. MIoHbI: KaTHOHBI U @aHHOHBI.

BemiectBa MOJICKY/ISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTa. THIBl KPHCTAIIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJIINYECKON PEIIETKH.

[TonsiTue o gucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOUMIHBIE pacTBOPBL. MaccoBas 10
BEILECTBA B PACTBOPE.

Kiaccudpukamus HeopraHudeckux coeauHeHui. HomeHkiatypa HeOpraHMYeCKUX
BellecTB. [eHeTnueckass CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAIIEKANUX K Pa3InYHbIM
KJ1accam.

Xumudeckas peaknus. Krnaccudukanus XAMHYECKMX pEakIuii B HEOPraHHUYECKOW H
OpraHUYECKOW XMMHH. 3aKOH COXPAHEHUSI MAcChl BEILIECTB, 3AKOH COXPAHEHUS U MPEBPALLICHUS
SHEPIHH NPH XUMUIECKUX PCAKLMSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTH OT paznudHbIX (akTtopoB. OOparuMbple peaxiuu.
Xumuueckoe paBHOBecHe. DAKTOPBI, BIMSAIONIME HA COCTOSSHHE XUMHUYECKOTO PaBHOBECHS.
[Tpuaumn Jle Ilarense.

Onexrponutuueckas nuccounanus. CunbHble U cialdble 37eKTponuThl. Cpega BOIHBIX
PacTBOPOB BEILIECTB: KHUCAsA, HEUTpaJbHasl, LIEI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpPUMEHTAJIbHbIE METOJ/Ibl M3yUYEHHsI BEIIECTB M HUX MNPEBPAIICHUN: JTEMOHCTpaIUs
tabnun «llepuonmyeckas cucrema xumuueckux siaeMmeHToB J[. M. MenneneeBa», uzydeHue
MoOJIeJIe KPUCTAUIMYECKUX PEUIETOK, HaOMIOJEHWEe M OINUCAHWE JEMOHCTPALUOHHBIX U
71a00OpaTOPHBIX OMBITOB (Pa3JIOKEHUE MNEPOKCHIA BOAOPOAA B MPHUCYTCTBUHU KaTaau3aropa,
ONPEAEIIEHNE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO WHANKATOPA, PEAKIUU
HOHHOTO OOMEHa), TPOBEJCHUE MPAKTUIECKON paboThl «BnusHMe pa3nudHbIX (HAKTOPOB HA
CKOPOCTb XUMUYECKOU pEaKIIUN».

Pacuérnbie 3amaun.

Pacuétel 1o ypaBHEHMAM XUMHYECKHUX pEaKIUd, B TOM 4YHCIE TEPMOXUMHUYECKUE
pacy€Thl, pacYETHI C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBAs JI0JS BELIECTBAY.

Heoprannuyeckasi xummust



Hemeramnel. Ilonoxxenue HemeramwioB B llepuonndeckod CHUCTEME XHUMHUUYECKUX
anemeHToB [[. M. MenneneeBa U OCOOEHHOCTH CTPOEHHS aromMoB. PU3NYECKHE CBOMCTBA
HEMETAaJIOB. AJIJIOTPOIUS HEMETAIIIOB (Ha IpUMepe KUCIopoa, cephl, pocdopa u yriepona).

XUMUYECKUE CBOWCTBA Ba)XKHEUIIMX HEMETaJUIOB (TaJIOTE€HOB, cephl, a3zoTa, docdopa,
ymiepoga MU KpPEeMHHsS)) W HUX COCIUHEHHH (OKCHUIOB, KHUCJIOPOJACOACPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHEHUM ).

[IprMeHeHne BaXXHEHIINX HEMETAJUIOB U UX COCAUHEHUM.

Mertasutbl. [lonoxenue MetaiioB B [lepuoguueckon cucteMe XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTU CTPOSHHUSI AIIEKTPOHHBIX 000JI04eK aTOMOB MeTaiiioB. OO1ue
¢uznueckue cBoiicTBa MeTajuioB. CIulaBbl METAUIOB. DJIEKTPOXUMHUYECKUNA psAJl HAPSKSHUM
METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kaiaui, KaJblUi, MarHui,
AJIIOMUHUM, IIUHK, XPOM, JKEJI€30, MEJlb) U UX COCIMHCHUH.

O61ue crocoOs! MoMyueHust MeTalioB. [IpuMeHeHre MeTaIoB B ObITY U TEXHUKE.

OKCMEPUMEHTAJIBHBIE METOJbl H3YyYCHHUS BELIECTB MU MX NPEBPALLCHUN: H3yYEHUE
KOJUTeKIIMM «MeTaibl M CIUIaBbl», 00pa3l0oB HEMETAJJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX
3aja4, HaOMOJACHWE ¢  ONMUCAHHE JEMOHCTPAIMOHHBIX U  J1aOOPaTOPHBIX  OMBITOB
(B3auMoOJIeliCTBUE THAPOKCHIA AJTIOMUHUSI C PACTBOPAMH KUCIOT M IIEJIOYeH, KaueCTBEHHBIE
peaKIuy Ha KaTUOHBI METAJLIOB).

Pacuérnple 3agaumn.

Pacuérel maccel BemiecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJWYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJINUECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponb xumuu B oOecrnieueHnH IKOJIOTHUECKOM, YHEPTETUUECKON W TTUIIIEBON O€30MMacHOCTH,
pa3BUTUU MeaAuluHbl. [IoHSATHE O HAyYHBIX METOAAX IO3HAHUS BEIIECTB M XUMHYECKUX
peaKuid.

[IpencraBnenus o0 OOMIMX HAy4YHBIX MPUHIUIAX POMBIIUIEHHOTO TOJTYy4YEHUs
BaYKHEUIINX BELIECTB.

UYenoBek B MHUpE BEIIECTB M MATe€pUaiOB: Ba)KHEWILHWE CTPOUTENIbHBIE MAaTepHUallbl,
KOHCTPYKIMOHHBIE MaTrepHuajbl, KPacKH, CTEKJIO, KepaMHKa, Marepuajbl sl AJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPAIbHBIE YIOOPEHHUS.

XUMHUSL U 30pOBbE YEJIOBEKA: IMpaBHJIa HMCIOJb30BAaHUS JICKAPCTBEHHBIX IPENapaToB,
npaBmiia 0€30MaCHOTO UCTIOIB30BaHMUS MIPENAPaToB OBITOBOW XMMHH B TIOBCETHEBHOW JKU3HH.

MesKTpeIMETHBIE CBSI3H.

Peanuzanusi MeXXMpeIMETHBIX CBSI3EH MPH M3YYCHUHU OOIIEel M HEOPraHWYECKONH XUMHUU B
11 kmacce OCYHIECTBISIETCS Yepe3 UCHOJIb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NOHATUM, TaK W TMOHATHH, SBISIOMIMXCA CHCTEMHBIMU [JISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE IOHATHSA: HAYYHBIM (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajaM3, CHWHTE3, KiIaccuukamusi, TMEePUOTUIHOCTh,  HAONIOACHUE,  OKCIIEPUMEHT,
MOZEIUPOBAHNUE, U3MEPEHHUE, SIBJICHHUE.

®dusuka: Marepus, dHEPrUs, Macca, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, H30TOII,
PaANOaKTUBHOCTh, MOJIEKYJIa, YIHEPTEeTHUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe
COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETUYNHBI U SAMHUIIBI UX U3MEPEHHS, CKOPOCTD.

buonorus: knetka, opraHu3M, SKOocHCTeMa, Owocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepasibl, TOpHBIE MOPO/IbI, OJE3HbIE UCKOMAEMBbIE, TOILJIUBO, PECYPCHI.

TexHonorusi:  XMMHMYECKas  MNPOMBIIUJIEHHOCTb,  METAJUIyprus,  MOPOU3BOACTBO
CTPOUTEBHBIX MaTepHaJIOB, CEJIbCKOXO35MICTBEHHOE MIPOU3BOJICTBO, MALLIEBas
MPOMBIIIEHHOCTh, (hapMarieBTU4eCKasi MPOMBIIUICHHOCTh, TMPOW3BOICTBO KOCMETHYECKHUX
MPENapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB, 3JIEKTPOHHAS MPOMBIILUIEHHOCT,
HAaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOEHHS OOYyYarolUMUCS
MpOrpaMM CpeTHEeTo 00IIero 0opa3zoBaHus (TUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOM Juisi pa3paOOTKH IUIAHUPYEMBIX pE3YIbTaTOB OCBOCHHUS
MIPOrpaMM CpeHero oo1ero o0pa3oBaHus SBISETCA CUCTEMHO-AEATENbHOCTHBIN MOIXO]I.

B cooTBETCTBUM C CHCTEMHO-AESTENBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yAbTaTOB OCBOEHUS MpeAMeTa «XHMHs» Ha YPOBHE CpeAaHero oolumiero oOpa3oBaHUs
BbIJICJICHBI CIIEYIOIINE COCTABIISAIOIINE:

O0CO3HaHHE OOYYAIONIUMHUCS POCCUUCKON TPa)KJaHCKON UJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOONPEIEICHUIO;

HaJIM4KUe MOTUBAIMU K 00Y4YEHHUIO;

LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIECHUM JTUUYHOCTU HAa OCHOBE KIIFOYEBBIX
IIEHHOCTEHW M UCTOPUUYECKUX TPAJAUIUN 0a30BON HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh 0OYyYalOIIMXCsI PYKOBOJCTBOBATHCS B CBOEU JI€ATEIBbHOCTH
LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MNPHUCYIIMMH II€JIOCTHON CHUCTEME XHUMUUYECKOTO
oOpa3zoBaHus;

HaJM4YKUe MPABOCO3HAHMS JKOJIOTMUECKOW KYJIBTYpPbl M CIIOCOOHOCTH CTaBUTH €U U
CTPOWTH )KU3HCHHBIC TUIAHBI.

JIndHOCTHBIE pe3ylbTaTbl OCBOCHUSI TpeaMeTra «XUMUs» JIOCTUTAIOTCS B E€IMHCTBE
y4eOHOM ¥ BOCIUTATENIbHOW JIEATETbHOCTH B COOTBETCTBUM C T'yMAaHHUCTHYECKUMH,
COITMOKYJBTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTIMU M HJ€ajJaMU POCCHUUCKOTO
IpaXKJaHCKOrO 0O0IlecTBa, MPHUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIMMHM  TPOIIECCaM  CaMOINO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS TMYHOCTH OOYYArOIINXCS.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUSA NMpeAMETa «XUMUS» OTPaxaroT c(HOPMUPOBAHHOCTD
OMbITAa TO3HABATENLHON M TPAKTHUECKOW JAESTENIbHOCTH OO0YyYaloUIUuXCs IO peanu3aluu
OPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, yBaKEHUS
K 3aKOHY U IPaBOIOPSAIKY;

IPEACTABICHUSI O COLMAJIBHBIX HOpPMaxX U MpaBUIaX MEXKIWYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPU CO3MAHUHM y4eOHBIX
IPOEKTOB, PEIIEHWH YYEOHBIX M TIO3HABATEIBHBIX 3aJ7a4, BBIMOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JPYTUX TIPY aHAJIU3E PA3TMYHBIX BUJIOB YU€OHOH JACSATEIBHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOIO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXEHHUS K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHUS
XAMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHUS HAYKH €CTh PE3YJbTaT JUIMTEIbHBIX HAOIIONEHUH,
KPOMOTIUBBIX HKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPYJa YUEHBIX U MPAKTUKOB;

MHTEpeca M T[IO3HABATEJIbHBIX MOTHUBOB B TOJYYEHUHM M TMOCIEAYIOLUIEM aHau3e
nH(OPMAIINH O TIEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTEYECTBEHHOM XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO NTOBEICHMUS;

CIIOCOOHOCTH OIIEHHUBATh CHUTYyalldd, CBSI3aHHBIE C XUMUUYECKUMH SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IOBEIECHHE W IMOCTYNKU CBOMX TOBAPHILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEICTBUI ITUX MOCTYIIKOB;

4) popMmupoBaHus KYJbTYPbI 310POBbS:



MOHUMAaHUsl LEHHOCTEeH 340poBoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MICUXUUECKOMY 3/10POBBIO;

coOMofieHUsl MpaBmil 0€30MacHOr0 OOpalleHUsl C BEIIeCTBAMU B OBITY, MOBCEAHEBHOM
KU3HU U B TPYIOBOU JIESITEIBHOCTH;

MOHUMAHMS I[IEHHOCTU TNPaBUJ HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaAIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HU JIOACH;

OCO3HAHMUsSI TOCJICICTBUN U HEMPUSATUS BPEAHBIX MPUBBIUCK (YIMOTPEOSICHUS aJKOTOJIS,
HAapKOTUKOB, KypEHUs);

5) Tpy10BOro BOCHIUTAHMSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
0O0I1IeCTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX AEATECIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUM MPaKTUUECKUX 3a7ad COLUAIBHOU
HaIPaBJIECHHOCTH (B paMKax CBOETO KJIacca, IMIKOJIbI);

MHTEpECa K MPAKTUYECKOMY M3YUYEHHUIO MPodecCuil pa3InuyHOro poja, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUS TTPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXKEHUS K TPYY, JIIOISAM TPyJa U pe3yJbTaTtaM TPYIAOBOU eI TEIHbHOCTH;

TOTOBHOCTA K OCO3HAaHHOMY BBIOOPY WHAWBUIYaJTbHOM TpaeKTOpUU O0Opa3oBaHMUs,
Oynymiet mnpodeccuu u peanusaliu  COOCTBEHHBIX JKM3HCHHBIX TIUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBA;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUA:

OKOJIOTMYECKH  II€J1eCO00pa3HOr0  OTHOIICHWS K  TpUpoAe, KaKk  HUCTOUYHUKY
CYIIIECTBOBAHUS KM3HU HA 3eMJIC;

NOHUMaHUsI  TIOOAJBHOTO  XapakTepa  DKOJOTMYECKUX  MPOOJieM,  BIUSHUS
PKOHOMHMYECKHX MPOIECCOB HA COCTOSIHUE TIPUPOTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHMUSI HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHXKEHUW XUMHH JUIS  PEIICHUs
BOITPOCOB PAITMOHATBLHOTO MTPUPOIAOTOIb30BAHNS,

AKTUBHOT'O HENPUATHS NEUCTBUMN, MPUHOCIUIUX BpEl OKpYKAOLEH NPUPOIHOU cpele,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusiTHIE HKOJIOTUYECKHE NOCJEACTBUSA
IpEeANPUHUMAEMBIX IEVCTBUI U MPEAOTBPAILATh UX;

HaJW4Yusl Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKON KyJIbTYphl, OIbITA
NEATEIbHOCTH OSKOJIOTUYECKOM HANpaBI€HHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HUMHU B
NO3HABaTEeIbHONW, KOMMYHHMKAaTUBHOM M COIMAJIBHOM MPAKTUKE, CIOCOOHOCTH M yMEHUS
AKTUBHO MPOTUBOCTOSATH UJICOJOTUU XeMOpOOHUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKW U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CTeU(PUKA XUMHHM KaK HayKd, OCO3HaHHS €€ poiau B (POPMUPOBAHHH
pPaIMOHAIIBHOTO  HAYYHOTO  MBINIJICHUS, CO3JaHUM LEJOCTHOTO TMpPEJCTaBlIeHUs 00
OKpY’KalollleM MHUPE Kak O €IMHCTBE HPUPOAbl MW YEJIOBEKa, B TO3HAHUM TMPUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHU POOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU JJIi COBPEMEHHOMW IUBWIM3AIMU: B €€
T'YMaHUCTUYECKON HANPaBJIECHHOCTHU U Ba)KHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepuaibHOM
KYJABTYpBI, PEIICHHH T[I00albHBIX MPOOJIEM YCTOWYUBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBCBOM, HSHEPreTHUYCCKOM, IHINEBOM MW DSKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEIUITMHBI, OOECIIEYCHUH yCIOBUN YCIENTHOTO TPY/a M SKOJOTUYECKH KOM(OPTHOU KU3HU
Ka)kJ0ro 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAHUSl CYIIHOCTH METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJB30BaTh IMONy4aeMble 3HAHUS
JUIsL aHain3a U OOBSICHEHMS SIBIIGHUM OKPYXKAIOIIEro MHUpa M MIPOUCXOISAIIUMX B HEM
W3MCHECHHM, YMEHHUs JeNlaTh OOOCHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS TAHHBIX C LEJbI0 MOJYYEHUS! JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIIOJIb30BaTh XUMHUYECKUE 3HAHUA [UJIsl PEHICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U KCCIIEI0BATEIbCKON NeATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTM K HEMPEPHIBHOMY OOpPa30BaHHUIO MU CaMOOOpPA30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW IO XUMHUU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3idu4HbIX cdepax mnpodeccruoHanbHOM
TESTETHPHOCTH.

METAITPE/IMETHBIE PE3VYJIBTATDBI

MeramnpeameTHbie pe3yiabTaTbl OCBOCHHUSI Y4EOHOro mnpeaMera «XUMHs» Ha YpPOBHE
cpenHero o0iiero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUSI OOYYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIe) OOIeHAyUYHbIC MOHSTHUS, OTPAXKaIoIIHe IEJOCTHOCTh HAYYHOW KapTUHBI
MHpa U crneruduKy METOIOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPIHs, SIBICHHUE, MPOIECC, CHUCTEeMa, HAy4yHbIM (akT, TPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OpHs, HUCCIENOBaHUE, HAOIIONCHUE, U3MEPEHUE, DKCIIEPUMEHT U
Jpyrue);

YHUBEpPCAJIbHbIC  y4eOHBbIE  JeicTBUS  (TO3HABAaTENIbHbIE,  KOMMYHUKATHBHBIC,
perynsTuBHbIC), oOecneunBatonue ¢GopmupoBaHue (GYHKIMOHAIBHOW TPaMOTHOCTH U
COIMATILHON KOMITIETEHIIUN 00YYatOINXCS;

CIIOCOOHOCTh  OOYYalOIIUXCS  HCMOJB30BaTh  OCBOEHHBIE  MEXKJIUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECCKUE 3HAHUS M yHUBEPCAJIbHbIC Yy4ueOHBbIE JEWCTBHUS B TO3HABATECIHLHOU U
COLMAJIBHOU IIPAKTUKE.

MerarnpeamMeTHble pe3yabTaThl OTPaXarT OBJAJEHUE YHUBEPCATBHBIMU YUCOHBIMH
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMHU.

OBiajseHne yHUBEpPCAIbHBIMHU Y4eOHBIMY MO3HABATEIbHBIMH JIEHCTBUSIMU:

1) 0a3oBbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITEIbHO (POPMYIUPOBAaTh M aKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarTh;

OTIPENIECTISATh 1M JICSITSIHbHOCTH, 3a/iaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHTB PE3YbTaThl JEATEIIBHOCTU C MTOCTABICHHBIMU LEJSIMU;

UCITIOJIB30BaTh NPU OCBOCHUM 3HAHHMM NMPUEMBI JJIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHblE MPHU3HAKK TMOHATUM M YCTAaHABIMBAaTh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATHS I 00BSACHEHUS OT/IETbHBIX (DaKTOB U SBJICHUN;

BbIOMpATh OCHOBAaHUA U KPUTEPUM IS KiIacCU(UKALUU BEUIECTB W XUMHUYECKUX
peaKkuuii;

yCTaHABIMBATh NPUYNHHO-CIICACTBEHHBIE CBSI3M MEXKIY N3YyUYa€MbIMU SIBICHUSIMH;

CTPOHUTH JIOTMUECKHUE PACCYKJECHHUS (MHIYKTUBHBIE, IEAYKTUBHbIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH
BBIBOJIBI U 3aKIIOYEHUS;

IPUMEHATH B IIPOLIECCE MMO3HAHUSA, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIEIH, TPeoOpa3oBbIBATh MOJNETBHBIE TPEACTABICHUS — XUMHUYECKUM 3HAK (CHUMBOIN)
DIIEMEHTa, XUMHUYeckas (opMmyna, ypaBHEHHE XHMHYECKOW pEaKkIUuu — TMpH PEHICHUH
y4eOHBIX TO3HABATENBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HA3BaHHBIC MOJEIHHBIC
MPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB HW3YYa€MbIX BEIIECTB U
XUMHUYECKUX PEAKIIUH.

2) 0a3oBble HUCCJIeI0BaTeIbCKHE IelCTBHSI:

BJIAJI€Th OCHOBAaMH METOJI0OB HAyUYHOI'O [MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIU;

dbopMynupoBaTh 1EAM € 3aJa4d  HUCCJIEIOBAaHUS, HCIOIb30BaTh IOCTABICHHBIC W
CaMOCTOATETLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA TO3HAHUS U
OCHOBBI ii (POPMHUPOBAHUA THUMOTE3BI IO TPOBEPKE TMPABMIHBHOCTH BBICKA3bIBAEMBIX
CYKIECHUU;

BJIAJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBEICHUS YUYEHHYECKHX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH YMEHUS  HAOMIOmaTh 3a  XOIOM  MpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yabTaT, (HOpMyIUpoBaThb OOOOIIEHUS U BBIBOJbI
OTHOCHUTEJILHO JIOCTOBEPHOCTU PE3YJAbTATOB MCCIEIOBAHMS, COCTAaBISATh OOOCHOBAHHBIN
OTY€T O IMPOAEIaHHOUN padoTe;

MpUOOpEeTaTh OMNbIT YUYEHUUYECKOW MCCIIEN0BATEIbCKOM M MPOEKTHOM JEATEeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOATEIBHOMY IOHMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOAOB MTO3HAHMSL.

3) padora ¢ uHpopManUe:



OPUEHTUPOBATHCA B PA3IUWYHBIX HCTOYHUKAX HH(pOpManuu (HAyyHO-HOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEpKaHMs, CIpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHaJIM3UpoBaTh MH(GOPMALMIO PA3IUYHBIX BUAOB U (OPM NpPEICTaBICHUS, KPUTHUYECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyaupoBaTh 3ampoChl U NPUMEHATH Pa3IUYHbBIE METOAbI MPH TMOHMCKE U OTOOpE
uH(pOpMAaLK, HEOOXOTUMOM IS BBIMOJIHEHUS YUEOHBIX 3a71a4 ONPEEIEHHOIO TUIIA;

pUOOpPETaTh OMBIT UCIIOJIB30BaHUS UH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3TUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYI0 (GOpMYy TMpeAcTaBieHHUs HH(OpMauu
(cxembl, rpaduKu, AUarpaMMbl, TaOJUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHbIM $3BIK B KauecTBE CpEACTBa MpU paboTe ¢ XUMHUYECKOU
nHpopManuel: TPUMEHATh MEXIpeaAMEeTHbIe ((U3MYECKHEe M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIbI, OpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE0OPa30BIBATH 3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA HAMVISITHOCTH.

Ogi1ajeHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMMU:

3aJ1aBaTh BOMPOCHI 0 CYIIECTBY 00CYX/1aeMOM TEMbI B XO/I€ 1MaJIOTa U/WIIN TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (QOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MIPEUTOKEHHOMN 3a71a4K;

BBICTYIIATh C MPE3EHTAlUeN Pe3yabTaToOB MMO3HABATEIBLHOU NESITEbHOCTH, MOJYYEHHbBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TMpPU BBHIMOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIEIOBAaHUIO CBOMCTB HM3y4yaeMbIX BELIECTB,
peanuzanuu y4eOHOTO MpoekTa M (OpMYyIUPOBATh BBHIBOABI MO pe3yJibTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUH MYTEM COIIaCOBaHMS MO3UIUN B X0/1€ 0OCYX/I€HUS 1 0OOMEHa MHEHUSIMU.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJiTHBHBIMU JIeCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MMO3HABATEIBHYIO JEATEIbHOCTD,
onpezenss e€ el U 3a/a4i, KOHTPOJIUPOBATh U MO MEPEe HEOOXOAMMOCTH KOPPEKTHUPOBATh
npeJiaraeMblil aJrOpuTM JA€HCTBUN NPU BBINOJIHEHUN YY€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Haubosee 3P PeKTUBHBIN CIOCOO UX PEIICHUs ¢ YUETOM MOJIYYE€HUsI HOBBIX 3HAHUN
0 BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJISTE CAMOKOHTPOJb CBOEHW JEATEIBbHOCTHM Ha OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

INPEJMETHBIE PE3VYJIBTATbI

10 KJTACC

[IpenmeTHbIE pe3yabTaThl 0CBOEHUS Kypca «Opranndyeckas XUMUsD OTPAKAIOT:

c(hopMHUPOBAaHHOCTh TMPEACTABICHHA O XUMHUUYECKOW COCTABISIIONICH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpA, POJIM XMMHH B TO3HAHUU SIBICHHN MPHUPONABI, B (pOpMUpOBAHHUH
MBIIIIEHUSI W KYIbTypbl JUYHOCTH, €€ (PYyHKIMOHATHLHOW TPAMOTHOCTH, HEOOXOMMMOW st
pElICHHs] TPAKTUYECKUX 3a/lad M IKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPELIE;

BJIQJICHUE CHUCTEMOM XWMHMYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOLINE
MOHATHS  (XMMHYECKUW DJIEMEHT, aToM, OJJEKTPOHHas oO0O0JIouka aroma, MOJIEKYIa,
BaJICHTHOCTh, OJEKTPOOTPHUIIATEILHOCTh, XWMHUYECKas CBSI3b, CTPYKTypHas ¢opMmymna
(pa3BépHyTass M COKpaméHHAs), MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YITIEpOIHBIN
ckeneT, (DyHKIMOHAJNbHAsl TpPyIa, paguKall, U30MepHUs, HW30MEpbl, TOMOJOTHYECKUN ps,
TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA U a30TCOAEPKAIIME COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHbIE COEIUHEHUS); TEOPUM M 3aKOHbI (TEOpHs
CTpoeHusi oprannueckux BemecTB A. M. BytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN A3bIK XUMHH; MUPOBO33PCHUECKUE 3HAHUA, JICKAIINUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUU, (PaKTOIOTMYEeCKUe
CBEJICHUSI O CBOICTBaxX, COCTaBe, MOJIYYEHUH U OE30MaCHOM HCIIOJIb30BAHUU Ba)KHEUIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU €SI TEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAaHHOCTh ~ YMEHUU  BBIABISATH  XapaKTepHbIE  MPU3HAKA  TOHATHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, WCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU ONUCAHUU
COCTaBa, CTPOCHMUS U NPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(hopMUPOBAaHHOCTH YMEHHI UCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTAaBJICHUS
MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpami¢HHON) QOopMyll OpraHM4YeCKHUX
BEIIECTB M YPABHCHUM XUMHYECKUX PEAKLIHM, M3rOTaBIMBATh MOJCIH  MOJIEKYII
OpPraHMYEeCKUX BEIIECTB ISl WJUIIOCTPALMM HMX XHUMHUYECKOTO U IMPOCTPAHCTBEHHOIO
CTPOECHHUS;

chopMUPOBAaHHOCTH  YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYCHHBIX
OpraHWYeCKUX BEHIECTB MO KX COCTAaBy M CTPOCHUIO K OMNpeAeiEHHOMY KIacCy/TpyIie
COEIMHEHUN (yrneBogopobl, KHUCJI0POJ " a30TCOAEpIKAIINE COEUHEHUS,
BBICOKOMOJICKYJISIPHBIC ~ COCJWHEHHUsI), JaBaTh MM Ha3BaHUSA [0 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC), a Takke mNpUBOIUTH TPUBUAIBHBIE Ha3BaHUA OTHAEJbHBIX
OpraHUYECKUX BEUIECTB (ITHWIICH, MPOMUJIEH, alleTUJICH, dTUJICHIIINKOIb, TIUIEpUH, (peHo,
dbopmanbaerua, ameTanbAeTull, MypaBbHHAs KUCIOTA, YKCYCHas KHCIOTa, OJEHWHOBas
KHUCIIOTa, CTEapUHOBAsI KUCIIOTa, TIII0K03a, (PPYKTO3a, KpaxMmall, 1eJUTH0103a, TIIUIUH);

c(hopMUPOBAHHOCTh YMEHHS OMPEACNIATh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKHX
COoeIMHEHUAX (OJJMHAPHBIE U KPATHBIE);

c(hopMUPOBAaHHOCTh YMEHHUSI TPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa ajist 00bSICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHMS; 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB,;

c(hopMUpPOBAaHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOCHUE, (HU3NYECKUue U
XUMHUYECKUE CBOMCTBA TUMHUYHBIX NPEIACTABUTENICH PAa3JIUUYHBIX KJIACCOB OPraHUYECKUX
BeIIeCTB (METaH, 3TaH, JTWUJIEH, NMPOIMWICH, aleTwieH, OyramueH-1,3, metundyraauen-1,3,
OCH30JI, METaHOJI, TAHOJ, ATUJICHIIMKOJb, MIUIEPUH, (PEHOJI, alleTaabJAeTu1, MypaBbUHAs U
YKCyCHasi ~ KHUCIJIOThI, TDJIOKO3a, Kpaxmaj, [eJUI0J03a, AaMHUHOYKCYCHas  KHCJIOTa),
WUIIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKIY HHMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUH C UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKH YIIEBOJOPOTHOTO CHIPbS
(HedTh, TPUPOIHBIN Ta3, Yrojib), CIOCOOB MX MEPEpadOTKH W MPaKTUYECKOEe MPUMEHEHHE
POAYKTOB MEpPepadOTKu;

c(hOpMHPOBAaHHOCTh YMEHUN MPOBOAUTH BBIUHUCICHUS MO XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO M3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJIHOTO U3 MCXO/IHBIX BEIIECTB WU MPOIYKTOB PEaKIINN);

chopMHUPOBAaHHOCTh YMEHHMH BJIaJACTh CHCTEMOW 3HAaHMM OO0 OCHOBHBIX MeETOAaX
HAyYHOT'O I[IO3HAHUS, MCHOJb3YEMbIX B XHMHUHU IPU H3YYEHUU BEIIECTB M XUMHUYECKUX
aBleHUd  (HaOJIOImEeHHe, W3MEpPEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIbH30BAThH
CUCTEMHbIE XUMHUYECKHE 3HAHMS ISl NPUHATUS PELICHUA B KOHKPETHBIX >KHU3HEHHBIX
CUTYyallUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(hopMHPOBAaHHOCTH YMEHHUH COOIOAATH MPaBHIIa MOTH30BAHUS XUMHUUECKON MOCYI0N U
naboparopHbIM  00OpYyIOBaHHMEM, a TaKke TMpaBuiaa oOpamieHus C BeNIeCTBAMHU B
COOTBETCTBUH C UHCTPYKIUSIMU TI0 BHITIOTHEHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHUHM IJIAHUPOBATH M BBHIMOIHATH XUMUYECKHH HKCIIEPUMEHT
(npeBpallleHUs OPraHMYECKUX BEIIECTB MPH HArPEBAHUM, MOJNYYEHUE ITHICHA U U3YYEHUE
€ro CBOICTB, KaueCTBCHHBIC PEAKIIMM OPTAaHMYECKUX BEIIECTB, JCHATypalus OEIKOB IpHU
HAarpeBaHWM, IIBETHBIC pEaKIuu OEJIKOB) B COOTBETCTBUHM C TMPABUIAMU TEXHHUKHU
O0e3omacHOCTH TIpU OOpalleHnH C BeHmEeCTBAaMU U J1aO0OpaTOPHBIM  O0OpPYIOBAaHUEM,
MPENCTABIATh PE3YAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKIH 1 (POPMYTHUPOBATH BEIBOJBI HA OCHOBE ITUX PE3YJbTATOB;

c(hOpMHPOBAaHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OPMAIIHIO,
MOJTy4aeMyl0 W3 pa3HBIX HCTOYHUKOB (CpeicTBa MaccoBod uH(popmaruu, MHTEepHET H
IPYTHUX);

c(hopMUPOBAaHHOCTh YMEHHI COOJIIOATh MpaBHJIa JKOJIOTUYECKU 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETrO 3JI0POBbSl U
OKPYXAIOIIEH MPUPOTHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS HA KMBbIC OpPraHU3MbI
ONPENENEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica nokasarens II/IK, moscHaTts Ha



IpUMEpPaX CHOCOObl YMEHBIIEHHS M MPEAOTBpAIlCHHs HMX BpPEIHOTO BO3JIEWUCTBHUS Ha
OpraHU3M 4Y€JIOBEKa,;

IUIsl 00y4aroIUXCsl ¢ OTPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XMMUYECKUX SIBICHUMH;

IUIA CIENbIX M CIa0OBUAAIIMX OOy4YalOIUXCsA: YMEHHE MCIOJIb30BaTh pPEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nns 3anucu Xumudeckux Gopmyi.

11 KJIIACC

[IpenmeTHbie pe3ynabTaThl OCBOeHUsI Kypca «OOIass W HEOpraHUYecKas XUMHS»
OTpaXaloT:

c(hOpMUPOBAaHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAayYHOU KapTHUHBI MHpA, POJIM XMMHHM B TMO3HAHUU SIBICHUU TPUPOALI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYITBTYPBI JIMYHOCTH, €€ (PYHKIIMOHATBHOM T'PAMOTHOCTH, HEOOXOAUMOU JJIs
pelieHrsT TPAKTUYECKUX 3aJad U DKOJOTHMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO U MPUPOIHOM CPEIIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpAas BKJIIOYAET: OCHOBOIIOJAraloIIue
HOHATHSA (XMUMHUYCCKUN DJIEMEHT, aroM, W30ToI, S-, P-, d- 3JIEKTPOHHBIE OpPOUTAIM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BaJIGHTHOCTH, JIEKTPOOTPUIIATEILHOCTh, CTEIICHB
OKHCJICHUS, XUMHYECKas CBA3b (KOBaJiEHTHas, HWOHHAs, MeETaJUIM4ecKas, BOIOPOIHAs),
KpUCTAJUIMYECKass pEIIETKA, THUIIBI XUMHUYECKUX PEaKluil, pacTBOp, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUUECKAS TUCCOLUALINS, OKUCIUTEIL, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peaklnh, XUMHUYECKOE pPaBHOBECHE); TEOPUU H  3aKOHBI  (TeOopus
AJIEKTPOJIMTUYECKOW Aucconuanuu, nepuoanueckuii 3axkoH [[. M. Mengeneesa, 3akoH
COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU MPU XUMHUUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHUS,
Jexanme B OCHOBE IOHUMAHMS TMPUYMHHOCTH U CHUCTEMHOCTHM XHMHUYECKUX SIBICHUM,
(dakTomOrMYeCKUe CBEIACHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUH U  OE30MaCHOM
UCIIONB30BAaHUM BAXKHEHIIMX HEOPraHMYECKUX BEIIeCTB B OBITY M MNPaKTHYECKOH
NEeATEIbHOCTH YEJI0BEKA,

CHOPMHUPOBAaHHOCT, ~ YMEHUW  BBIABIATH  XapaKTepHble  MPU3HAKK  TOHSITHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHS IPHU ONHCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAaHHOCTH YMEHHI HCIOIB30BaTh XUMUUYECKYI0 CUMBOIIUKY JUIsI COCTABIICHHUS

OpMYJl BEIIECTB M YPAaBHEHUN XUMHUUYECKUX PEAKIUH, CUCTEMAaTHUYECKyl0 HOMEHKJATypy
IUPAC) u TpuBHalbHBIC Ha3BaHUS OTJEJIBHBIX HEOPraHMYECKUX BEHIESCTB (yrapHBIM ras,
YIJIEKUCIIBIN ra3, aMMUaK, raméHas U3BECTb, HeraméHasi M3BECTb, MUThEBAs COAa, MUPUT U
Ipyrue);

C(hOpMHPOBAaHHOCTH YMEHUW ONpENeNsiTh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMHYECKUX DJEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOM CBA3U
(KoBaJieHTHAasl, HOHHAsI, METAJUINYECKAs, BOAOPOAHAs) B COEAUHEHUSX, TUIl KPUCTAILTNYECKON
PEIETKH KOHKPETHOTO BelIeCcTBa (AaTOMHas, MOJEKYJIspHas, HOHHAs, MeTaJUIM4ecKasi),
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCIUHEHU;

chOpMHPOBAaHHOCTH, YMEHHI yCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHUYECKUX
BEIIECTB 0 UX COCTaBY K OMPEAeIEHHOMY KIIACCy/TPYIINE COSANHEHUH (MPOCTHIC BEIIECTBA —
METaJIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUSI, KUCIOTbI, aM(POTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAaHHOCT, YMEHHU PACKPBIBATH CMBICH Tepuoandeckoro 3akoHa J[. .
MeHnneneeBa W JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIUU;

chOpMHPOBAaHHOCT, YMEHHHA XapaKTEpHW30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX EMEHTOB 1—4 nepuonos [leprnoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
W. MeHnneneeBa, HCIONB3Ys TOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAINY, «IHEPIETHUCCKHEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COCIMHEHUH TI0 nepuoaam u rpymmam [lepruoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /l.
H. Menpeneena;

c(hopMUPOBAaHHOCTh YMEHHMI XapakKTEpU30BaTh (OMNHCHIBaTh) OOLIME XUMHYECKHE
CBOWCTBA HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KIIACCOB, MOATBEPXKAATh CYLIECTBOBAHHE



TCHETUYECKON CBS3UM MEXKAYy HEOPraHMYECKMMHU BEIIECTBAMU C TMOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hopMUPOBAaHHOCTh YMEHUS KJIACCUDUIIMPOBATH XUMUUYECKUE PEAKIIUU TI0 PA3TUYHBIM
MpU3HaKaM (YHCIIy M COCTaBy pearupymollux BEHIECTB, TEIIOBOMY 3 (eKTy peaxiuu,
W3MEHEHUIO CTENEHEW OKHUCICHHUS DJIIEMEHTOB, OOpaTUMOCTHM  pEaKIuu, Yy4acTHUIO
KaranmzaTropa);

c(hOpMUPOBAHHOCTh YMEHUU COCTABIATh YPAaBHEHHUS PEAKIMM pa3IMUHBIX THUIIOB,
TIOJIHBIE M COKpAIlIEHHBIC ypaBHEHUS pEaKIMii MOHHOTO OOMEHa, YUYUTHIBAas YCIOBHS, MPU
KOTOPBIX 3TH PEaKIUU UIYT 0 KOHIIA;

c(hopMUPOBAaHHOCTH YMEHHUH MPOBOAWTH PEAKIUHU, MOATBEPKIAIONIME KaueCTBEHHBIN
COCTaB pA3IUYHBIX HEOPraHUYECKHX BEIECTB, PACIIO3HABATh OIBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOopMHPOBAaHHOCTh YMEHUI pacKpbIBaTh CYIIIHOCTH OKHCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUUN IIOCPEACTBOM COCTaBIEHMsI D3JEKTPOHHOIO OanaHca 3THX
pEeaKLHnii;

c(hopMUPOBAaHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaKiuu
OT pa3fMYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUSI B 3aBUCHMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(hopMUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh XUMHUUECKHE TMPOIECCHl, JIekKallue B
OCHOBE  IPOMBIIUICHHOTO  TMOJYYEHHUS] CEpPHOM  KHUCIOThI, aMMHaka, a  TakKke
c(hopMUPOBAaHHOCTh TPEJICTABICHUNH 00 OOIIMX HAyYHBIX MNPUHITUIAX W DKOJOTHUYECKUX
npoOIeMax XUMHUYECKOTO TTPOU3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHUM MPOBOAUTH BBIUYMCICHUS C HCIIOIL30BAHUEM TIOHSITHUS
«MaccoBasi JI0Jig BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHWM Ta30B MPH XUMHYECKUX
peaKIusX, MacChl BEIIECTBA WU 00bEMA ra30B MO0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce
WM 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOro 3 dekra peakiuy Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACChI BEIIECTB, IPEBPALICHUS U COXPAHEHHS YJHEPTUH;

c(hopMHPOBAaHHOCTH YMEHUH COOJIOAATH MPaBUJIa MOJIH30BAHUS XUMUUYECKOM MOCYA0H U
naboparopHbIM  000pyIOBaHHMEM, a Takke IMpaBuia oOpalleHuss C BeHleCTBaMU B
COOTBETCTBUM C UHCTPYKIUSIMU IO BBHIMIOJTHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUH IUIAHUPOBATh W BBIMIOIHATH XUMHUYECKUN SKCIIEPUMEHT
(paznokeHrue TEpOKCHUIA BOJOpPOIAa B TMPUCYTCTBUHU KaTaiu3aTopa, OMPEICICHHE CpEabl
pPacTBOPOB BEIIECTB C IMOMOIIBID YHUBEPCAIBHOTO WHIWKATOPA, BIWSAHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKlUd, Peaklud MOHHOTO OOMEHAa, KaueCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPHUI-AaHUOHBI, HA KAaTHOH aMMOHHUSA, pPEIICHHE
AKCIIEPUMEHTAJBHBIX 3a7ad nmo Temam «Mertamwe»y u «HemeTtannsl») B COOTBETCTBUU C
paBUjIaMU TEXHUKH O€30MacHOCTH TpH OOpalleHWHd C BEIIECTBAMU M JIa0OpaTOPHBIM
00OpyIOBaHUEM, MPEACTABIATH PE3YIbTaThl XMMHUYECKOIO JKCIEpUMEHTa B ¢GopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peEaKIUil ©u (HOPMYIHpPOBATh BBHIBOJBI HAa OCHOBE JTHX
pE3yNbTaTOB;

c(hOpMHPOBAaHHOCTh YMEHUN KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYI0 WH(OPMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX HMCTOYHUKOB (CpEeICcTBA MAacCOBOM KOMMYHUKAlMHU, MHTEpHET u
IPYTHUX);

c(hopMHUPOBAaHHOCTh YMEHHH COOJIFOATh IPaBHJIA JKOJOTHYECKH IeJIECOO0pa3HOro
MOBEJEHUS B OBITY W TPYIOBOM AESATEIBHOCTU B IEJSIX COXPAHEHHUS CBOETrO 3JI0POBbS U
OKPYXKAIOIIECH MPUPOIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JIECHCTBUSA HA )KUBBIE OPraHU3MbI
ONPENENEHHBIX BEMIECTB, IMOHMMAas cMbIca nokasarens IIJIK, moscHaTe Ha mnpumepax
CIOCOOBbl YMEHBILICHHS] W TMPEAOTBPAILCHHUS WX BPEIHOIO BO3ACHCTBUS Ha OPraHU3M
YEJI0BEKa;

JUIsl 00yYaroluXcsi C OrPAaHUYEHHBIMU BO3MOKHOCTSAMH 310POBbS: YMEHUE MPUMEHSTDH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX SIBICHUM;

JUISL CIIETIBIX W CJIA0OBHUISIIMX OOY4YalOUIUXCS: YMEHHE UCIOJIb30BaTh peabePpHO-
TOUCUHYIO cucTeMy oOo3HaueHuit JI. bBpaitng s 3anucu  Xxumudeckux  (GOpMyl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 9acoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMBbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyeckor XuMuu. Teopus CTpoeHUs
1.1 pel P . P P 3 bubmoreka I1{OK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHbie yIiieBOIOPOIBI: AIKEHBI, aTKAIUCHBI,
2.2 pel . HOPOA A 6 1 bub6moreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB M HX
2.4 PHpoa e HOPOA 3 1 bub6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Wtoro no pasaeny 13
Pasnen 3. Kucisiopoaconep:xaiiue opranudeckue coeIuHeHust
3.1 Cruptel. Deron bubmmoreka [1OK https://myschool.edu.ru/
3.2 Anwaerunsl. KapOoHoBbie kucaoThl. CiaoxHbIC 3DUPBI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrimeBoanl 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro o pazzeiny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUIHBI. AMUHOKHCIOTHI. belkn 3 bu6muoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnmuoreka IIOK https://myschool.edu.ru/
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Hroro no paszneny
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11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3ak0H U
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 3 bubmuoteka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemiecTBa. MHOroo6pasue BelecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEeaKINH 1 1 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 MeTtamib bubmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB 2 bubmumoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 17 bub6moreka I{OK https://myschool.edu.ru/
Pa3nena 3. XumMus u ;Ku3Hb
3.1 XuUMUA U KU3HD 4 bu6moreka I{OK https://myschool.edu.ru/
Htoro no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanyectn 3
o JIEKTPOHHBbIE HU(POBLIE
Tema ypoka 0 4acoB P ungp
n/n lara o0pa3oBaTesibHbIE PeCcypChl
Bcero
1 [Ipenmer opraHM4ecKol XMMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust cTpoeHns opranndeckux coenuaeHni A. M. bytiepoBa, eé
2 P P P A YHIeP 1 bubmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIOJKCHHS
IIpencraBnenue o kiaccuukauu OpraHMIecKrx BemlecTs. Homenkiarypa
3 pea Purcan p - TP 1 bub6moreka I{OK https://myschool.edu.ru/
(cucTemaTuveckasi) ¥ TpPUBUAIbHBIC Ha3BAHUS OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN P 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeTtaH 1 3TaH — MPOCTEHUIIHE TPEACTABUTEIN ATKAaHOB 1 bub6moreka I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bub6moreka I{OK https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE TPEACTABUTENN AJIKEHOB 1 bubmmoreka L1OK https://myschool.edu.ru/
8 [Ipakruueckas padora Ne 1. «IlonydeHne 3TUiIeHa U U3YYCHHUE €T0 CBOMCTBY» 1 bubmmoreka [1OK https://myschool.edu.ru/
Anxaguensl. byranuen-1,3 u metnnOyraguen-1,3. Ilonydenue
9 a yrak yrak yi 1 bu6moreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U pPEe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOSHHS, TOMOJIOTHUECKUHN PSIJL.
10 . p P 1 bu6muoreka I{OK https://myschool.edu.ru/
ATeTUIIEH — MPOCTEHIITNI TIPECTABUTEIb aJTIKUHOB
11 Boruucnenus no ypaBHEHUIO XUMHUUYECKON peaklnu 1 bu6moreka I{OK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 1 Tolyoll. TOKCHYHOCTh apeHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
I'eneTnueckas cBsi3b YIIIEBOAOPOA0OB, MPUHAIICKAIIMX K Pa3TUYHBIM
13 . HOpoR puHan B P 1 bubaunoreka [1OK https://myschool.edu.ru/
KJ1accaM
[IpupoaHbIE UICTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE
14 PHpOA r AOPOX . PHpOA T 1 bu6muoreka I{OK https://myschool.edu.ru/
He(dTsHbIEe Ta3bl, HePTh U MPOAYKTHI €€ TepepaboTKu
[IpupoaHbIE UICTOYHUKH YIIIEBOJAOPOJIOB: MPUPOIHBIN ra3 1 MOMYyTHBIE
15 PHpOA r AOPOs PHpOAH yr 1 bu6muoreka L{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
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16 KonrponbHas paboTa 1o paszzueiny «YrieBoIOpOIbD) 1 bubnmuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIE OHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogoponHas cBs3b 1 bubmuoteka LIOK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: 3TUICHIJIMKOJb U INIMLIEPUH 1 bubmuoteka LIOK https://myschool.edu.ru/
®deHout: CTpoeHUE MOJIEKYIIbI, PU3NUECKHEe U XUMUYECKHE CBOMCTBA,

19 P et ¢ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MIPUMCHCHHE

20 Anpaeruapl: GopMabAeTHl U aleTaabAerul. ALIETOH 1 bubmuoteka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE TIpeiebHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 8 pel P P 1 bu6moreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [IpaxTuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBD» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHoBas U 0JICMHOBAsI KUCJIOTHI, KaK TIPEICTABUTEH BBICIITUX

23 P pel 1 bu6moreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT

24 MpbLta Kak COJIA BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE IeHCTBUE 1 bu6moreka [{OK https://myschool.edu.ru/
Crnosxnble 3(UPBI KaK TPOU3BOIHBIE KApOOHOBBIX KHCIIOT. [ maponmn3

25 Pup P A P P 1 bu6moreka I{OK https://myschool.edu.ru/
CIIOXHBIX A3(UPOB

26 Kupsr: runponus, mpuMeHeHne, OMOJOTHYECKast pOJIb JKHPOB 1 bubmmoreka [1OK https://myschool.edu.ru/
VraeBoasl: cocTas, Kitaccudukanusa. BaxkHeinne mpencTaBuTeIN: TIIFOK03a,

27 g (ucar e 1 bubmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemitono3a kak TpupoIHbIE TOTUMEPHI 1 bubmmoreka [1OK https://myschool.edu.ru/
Konrponbshas padora no pazneny «Kucnopoconepxaiire opraHuu4ecKue

29 P P pasAey poAcoACpHatue op 1 bu6moreka I{OK https://myschool.edu.ru/
COCIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH 1 bub6moreka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYeCKHe COCIUHEHU S, UX

31 Potep p 8 1 bu6muoreka I{OK https://myschool.edu.ru/
ouonorundeckoe 3HaueHue. [lentuapi

32 benku kak nmpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCAUHEHUS 1 bu6muoreka LIOK https://myschool.edu.ru/

33 OCHOBHbIE IOHATHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN 1 bubmuoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUIA.

34 g YAp g 1 bu6muoreka L{OK https://myschool.edu.ru/
[TnacTMacchl, Kaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11 KIIACC

Kosmmuects Mara
Ne DJIeKTpOoHHbIe Hu(poBbIE
Tema ypoka 0 4acoB H3y4YeH
n/n o0pa3oBaresIbHbIE pecypchl
Bcero us

1 XuMu4eckui aeMeHT. AToM. DJIeKTPOHHAsI KOH(PUTypalusi aTOMOB 1 bubmuoteka LIOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH U [leproanyeckasi cucTeMa XUMHUYECKHX AJIEMEHTOB

2 P P ! 5 1 Bu6maorexa LIOK https://myschool.edu.ru/
. . MenneneeBa, uX CBA3b C COBPEMEHHOM TEOPUEN CTPOECHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U HX

3 COEIMHEHUH TI0 TPYyIIaM U eproaM. 3HaYeHHE MePUOIMIECKOTO 3aKOHA U 1 bubmuorexa L1OK https://myschool.edu.ru/
CUCTEMBI XUMHUYECKUX 1emMeHToB .M. MeHeneeBa B pa3BUTUH HayKU
Crpoenue BeniecTBa. XUMHUYECKasi CBSI3b, €€ BUIbl; MEXaHU3MbI

4 P . ’ ’ 1 bubmoreka I{OK https://myschool.edu.ru/
o0Opa3oBaHMs KOBAJIEHTHOU cBA3U. BogopoHas cBs3b
BanentHoCTh. OnekrpoorpunarenbHocTh. CTenens okucnenus. Bemecrsa

5 pooTp 1 bu6moreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonatue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUTOUAHBIE PACTBOPBI.

6 p P p 1 bub6moreka I{OK https://myschool.edu.ru/
MaccoBas 1011 BEILIECTBa B PACTBOPE
Knaccudukanyst 1 HoMeHKIIaTypa HEOPraHUIECKUX COCIUHECHUH.

7 ¢ M p 1 bub6moreka I{OK https://myschool.edu.ru/
['eneTnyeckas CBA3b HEOPraHMUECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukamnus XuMU4IecKuX peakinii B HEOPraHUIECKOW U OpPraHu4deCcKoi

8 XUMHUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U 1 bu6moreka I{OK https://myschool.edu.ru/
MIPEBPALICHUS SHEPTUU ITPU XUMHUUECKUX PEAKIHUAX

9 CxopocTts peaknun. O0paTuMble peakui. XUMUYECKOe PaBHOBECHE 1 bubmuoteka LIOK https://myschool.edu.ru/
[Ipaktrueckas pabota Ne 1. «BausiHue pa3nu4HbIX (aKTOPOB Ha CKOPOCTh

10 p . p p ¢ p p 1 bu6muoreka IL{OK https://myschool.edu.ru/
XUMHUYECKOUN peakum»
Onexrponutuueckas nuccounanus. [loHaTre o BOZOpOIHOM MOKa3aTesne

11 (pH) pactBopa. Peakiiu nonHoro ooMeHa. ['Maposn3 opraHn4ecKux u 1 bubmuoreka LIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE peakiinu. [loHsTue 00 aexTponmse

12 . P P 1 bubmunoreka [1OK https://myschool.edu.ru/
pacIiaBoB U PacTBOPOB COJIEH

13 KonrponbHas pabota no pazzneny «TeopeTnueckue 0CHOBBI XUMHI» 1 bubnmuoreka IIOK https://myschool.edu.ru/
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Mertamibl, ux nojgoxenue B [lepuoaudyeckoil cucreMe XUMHYECKUX

14 snemenTtoB /. 1. MenzeneeBa 1 0COOCHHOCTH CTpoeHHs aToMoB. O011ne 1 bubmuoteka LIOK https://myschool.edu.ru/
(u3nyecKre CBOMCTBA METANIOB

15 CrinaBel METAUIOB. DNEKTPOXUMUYECKUI PsiJl HAPSKEHUH METalIoOB 1 bubmuoteka LIOK https://myschool.edu.ru/
XHUMHUYECKHE CBOMCTBA BaXKHEHIINX METAJUIOB (HAaTpHUU, KaJIuK, KaJIbIIUHA

16 ! c S (HaTpH, : ’ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MarHui, allOMUHUN) U UX COCAUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX COETUHEHUI 1 bubmuoteka LIOK https://myschool.edu.ru/

18 XHWMHUYECKHEe CBOMCTBA IIMHKA, KeJle3a U UX COCTUHCHUN 1 bu6moreka I1{OK https://myschool.edu.ru/
[IpakTudeckas pabora Ne 2. "PemnieHne sKCIepUMEHTaIBHBIX 3a]1a9 110 TEMe

19 P " P P 1 bubmotrexka IIOK https://myschool.edu.ru/
«Metambh»
Hemetannel, ux noioxxenue B [leprogudeckoi cuCTeMe XUMHUYECKUX

20 ’ p 1 bu6moreka I{OK https://myschool.edu.ru/
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOECHHST aTOMOB
dusnvecKrue CBONCTBA HEMETAIUIOB. AJIJIOTPOIIHS HEMETAIIIIOB (Ha mpuUMepe

21 P ( pumMep 1 bubmoreka I{OK https://myschool.edu.ru/
KHCJIOpOJIa, cepbl, hochopa u yrneposaa)

22 XHWMHUYECKHUE CBOMCTBA TAJIOTEHOB, CEPhI M KX COCTUHEHHI 1 bu6moreka I{OK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa M MX COCTUHEHHI 1 bubmuoreka [1OK https://myschool.edu.ru/

24 XUMHUYECKHE CBOMCTBA YIIIepoia, KPEMHHUS M UX COCTUHECHHI 1 bu6moreka I{OK https://myschool.edu.ru/

25 [IpuMeHeHrne BAXKHEUIIINX HEMETAIOB U UX COCTUHEHUN 1 bu6moreka I{OK https://myschool.edu.ru/
O06o0menre 1 cucTeMaTu3anus 3HaHu 1o Teme «Hemeramisy.

26 Brrunciienus no ypaBHEHHUSIM XUMHYECKUX PEAKIIUA U TEPMOXUMUUYECKUE 1 bubmmoreka [1OK https://myschool.edu.ru/
pacuéThl
[IpakTuueckas padora Ne 3. «PemeHnue dKCIIepUMEHTAIBHBIX 3a1a4 10 TeMe

27 " P " P P 1 bubmotreka IIOK https://myschool.edu.ru/

Hemeramns"»

28 Konrponesnas padora no remam «Metaibi» u «HemeTanmsny 1 bubmuoteka LIOK https://myschool.edu.ru/
Heopranuueckue u oprannueckue Kuciaotsl. Heoprannueckue u

29 p p p 1 bu6muoreka IIOK https://myschool.edu.ru/
OpraHMYeCKHe OCHOBAHMS
AM@doTepHbIe HEOPraHMYECKHUE U OPTaHUYECKHE COETUHEHUS.

30 (otep p p 1 bub6muoreka LIOK https://myschool.edu.ru/
['eHeTnyeckast CBSI3b HEOPraHMUECKUX U OPraHMYECKUX BEILIECTB
Ponb xuMuu B 00eCIeUeHHH SKOJIOTUYECKOM, SHEPreTUYCCKOM M IMHUIIEBOM

31 » FHCP 1 bubmoreka ITOK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTHUN MEIULIUHBI

32 IIpencraBienus 00 OOIMKX HAyYHBIX IPUHLIUIIAX TPOMBIIIIIEHHOTO 1 bubnmuoreka IIOK https://myschool.edu.ru/
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IMOJIYy4CHUSA Ba)KHEHIITNX BCIIICCTB

33 YenoBek B MUPE BEIIECTB M MATEPHATIOB 1 bubmoteka [IOK https://myschool.edu.ru/
34 XUMHS U 310pPOBBE YEITOBEKA 1 bubnunorexa LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J1JI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OGiecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
Axk1umonepHoe oOmectBo «M3narensctBo «IIpocBenienue»

* Xumus, 11 knacc/ I'abpuensn O.C., O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

«IPODA»; AxunonepHoe obmectBo «U3narenbctBo «IIpocsemenne»

METOAUYECKUE MATEPUAJIBI J1JISA YUUTEJIS

1. O.C.I'abpuensn, [.I'.JIbicoBa «Xumus Metoandeckoe mocodrie — 6a30BbIN ypOBEHBY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensin, U.I.OctpoymoB, «O011as XxumMusi B TeCTax, 3ajiayax, ynpaxHeHusx. 11 kmacc»
— M.: dpoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc: KonTposnbHbie U
pOBEpPOUYHBIE paboThI K yueOHuKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonbHas kHura s
yuurens». Yacts 1 — M.: [lpoda, 2019 rox.

5. O.C.I'abpuensn, I.I.JIsicoBa, A.I'Benenckast «Xumus 11 kinacc: HacronbHas kHura ajis
yuurens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I.OcTtpoymoBa «3anaun 1o XUMHUH U CIIOCOOBI UX PEIICHHS
- M.: «Ipodayn, 2021ros.

7. B.I. lenucoBa «Xumus 11 kiacc noypounsie miansl o yueonuky O.C.["'abpuensna,
I".T".JIbicoBoit» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Pga6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumum 11 knace», - M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensia, N.I.ocTpoymoB «XUMHUECKUN SKCTICPUMEHT B miKoiie 11 kmacey; - M.:

Hpoda. —2019 ron.

HUP®POBBIE OGPA3OBATEJIbHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
http://www.chemnet.ru I"azeta « Xumusi» 1 cCaidT A1 yauTels «5 Uy Ha YpOK XHUMEH)
http://him.1september.ru Equnas xomnekius LIOP: [IpeaMeTHas KOMICKIMS « XAMHSI
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUHBIC SKCIICPHMEHTHI:

xumusi. Kommekuust Poccuiickoro o01ieo0pa3oBareibHOTO IopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii



http://www alhimik.ru Bcepoccuiickas omummmaia NKOJILHAKOB 110 XUMUHX
http://chem.rusolymp.ru Opranndeckast XUMHSL: JJIEKTPOHHBIN YYSOHUK JIJIsI CPEITHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JIEKTPOHHBIA y4COHUK

http://www hemi.nsu.ru OTKpbITBIH KoJIemK: XUMUs

http://www.chemistry.ru JlucraniinoHHast OJMMITHAA 10 XUMHUHU: TSIIEKOMMYHHUKAIIMOHHBIN

o0pa3oBaTeybHbIN TPOEKT
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