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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CPEIHEro 0011ero oOpa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBanun B Poccuiickoi
@enepanumny», TpeOOBaHUUA K pe3ylnbraraM OCBOEHUS (eAepalibHOM  00pa3oBaTeabHOM
nporpaMmbl cpeaHero odiero oopazoBanusa (POII COO), npencraBieHHbix B DenepaabHOM
rocyapcTBeHHOM oOpa3oBateinbHoM cTanaapte COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBareibHBIX opraHuzauusax Poccuiickoir depepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeNbHbIE MPOrpaMMbl, 1 OCHOBHBIX MOnoxkeHuil «Crpareruu
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 XUMHH, K OMNPEACIICHHUIO OO0IIen
CTpaTeruy 0Oy4eHHs, BOCIIMUTAHUS M PA3BUTHUs OOY4AIOIIMXCS CPEICTBAMU y4eOHOro MpeaMeTa
«Xumus» g 10—11 kiaccoB Ha 0a30BOM YpPOBHE COCTABWJIM KOHLENTYaJIbHbBIE TOJOKECHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeJIel, CONIEpKaHHs, pe3yabTaroB OOyYeHUs H
TpeOOBaHU K YPOBHIO MMOJITOTOBKH BBITYCKHHKOB.

XuMuueckoe 00pa3oBaHHe, IMOJy4aeMO€  BBINYCKHUKaMH  00I11e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOTheMJIEMOM YacTblo MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEepIIAIOIIMM 3TAllOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XHWMHUYECKOTO 00pa3oBaHMs. OTU UEHHOCTH
KacaroTcsl TMO3HAHUSI 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MUPOBO33PEHUSI U OOLIEH KYIBTYPHI
YeJioBeKa, a TakKe OHKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3I0POBBIO H
npupoaHoOi cpeze. Peanusyercs xumuueckoe oOpazoBaHue 00y4aroIIMXCsl HA YPOBHE CPEIHErO
oO1rero oopa3oBaHus CPEICTBAMU Y4eOHOTro mpeameTa «XUMus», CoAepKaHue M MOCTPOCHHE
KOTOPOTO OIpEIeNieHbl B TMpOrpaMMe MO XUMUU C Y4YETOM CHeuu(UKd HayKd XUMUH, e
3HAYEHUS B MO3HAHUM MPUPOJIBI M B MAaTEPHAIBHON dKU3HHU OOIIECTBA, @ TAKKE C YUYETOM OOIIMX
eJIe ¥ MPUHIKIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JeMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYI0 pOJib B COBPEMEHHOM
[IUBUJIM3AlUN, B CO3JJaHUM HOBOW 0a3bl MaTepualibHOM KylnbTypbl. OHa BHOCHUT CBOM BKJIaJ 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 OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU 00JIACTIMU TPUMEHEHUS.

TecHo B3auMMOIENCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMHW, XUMHS CTala
HEOTHEMJIEMOI YacThI0O MHUPOBOW KYJIBTYPHl, HEOOXOIUMBIM YCIOBHEM YCIICHIIHOTO Tpyda U
KU3HU KaXJ0oro wieHa obmiectBa. CoBpeMeHHas XMMHUS Kak HayKka CO3UarelibHas, Kak Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBlIeHa Ha pelieHHe IT00albHbIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YeJIOBeUeCTBA — CHIPHEBOM, DJHEPreTHYECCKOM, MHUIIEBOM, HSKOJIOTHYECKOM OE30MacHOCTH U
OXPaHBbI 37JOPOBB.

B coorBercTBMM C OOIMMHU LEIIMH W MPUHLUIIAMU CPEIHEro OO0IIEero o0pa30BaHUS
conepskanue npeameta «Xumusi» (10—11 kmaccel, 6a30BbIN YPOBEHb H3yUCHUS) OPUECHTHUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO IMOATOTOBKY OOY4YaroIIMXCs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLUYMA,
NPONOJDKEHHUsI 00pa30BaHUSl B PA3IUYHBIX OONACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBnsroliuMu  npeaMera «XuMHs» SABIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
xuMHs» U «O011as 1 HeOpraHu4eckass XUMHsI», OCHOBHBIM KOMIIOHEHTOM COZAEPKaHUS KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUI 0 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HaHUHN K3 00IIe XUMHUU) U opranrudeckoil xumuu. opMuUpoBaHUE JAHHOW CUCTEMbI 3HAHUI
IpU U3Y4YEHHHM NpeaMera O0ecCleYrMBAeT BO3MOXKHOCTh PACCMOTPEHUS BCET0 MHOroo0Opasus
BEILIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XHUMUHU.

Crpykrypa conepxanusi KypcoB — «Opranndeckast Xxumusi» u «O011as 1 HeopraHudeckas
XUMHMS» CPOPMUPOBAHA B MMPOrpaMMe M0 XMMUHU Ha OCHOBE CHUCTEMHOIO IMOJIXO/Aa K U3YyYEHUIO
y4eOHOro Marepuana u OOYCJIOBJI€HA HCTOPHUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUNA Ha
ONpEAENIEHHBIX TEOPETHUUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4YecKOil XHWMHH BeIleCTBa



paccMaTpuBarOTCs Ha YPOBHE KJIACCUYECKOM TEOpUM CTPOEHHUS OPraHMYECKHX COCAWMHEHUM, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U ANEKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 U3y4aeMbIX B Kypce€ BEIIECTBaX JAlOTCA B PAa3BUTHH — OT YIJIIEBOIOPOJOB 10
CJIIOXHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHI. B Kypce OopraHmdeckol XUMUM MONTY4YarOT
pa3BuTHe C(HOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs TEpPBOHAYATHHBIC
MPEACTABICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUECKOU PEAKIUH.

[Ton HOBBIM yIJIOM 3peHHs B TIpeaMmeTe «Xumus» 0a30BOro YpPOBHS pacCMaTpUBAETCS
M3Y4YEHHBII HAa YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUsl TEOPETUUYECKUU MaTepuan u
(haxkTOIOTUUECKUE CBEJICHHS O BEIIECTBAX M XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHWYecKass XUMHUs» O0yUYarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUEHHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHYECKUX TO3UIIUM,
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 CYITHOCTU 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, PAcKpBIBAIOT €€ pojib B TMO3HABaTEIbHON U
PAKTUYECKON JEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBOKEHMSI K IPOIIECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPUTIOKEHUN XMMUH, MIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUUYECKH OCMBICIMBATh HHGOPMAIIUIO U TIPUMEHSIThH €€ JIJIsl MOIOJIHCHUS 3HAHUU, pelIeHUs
MHTEJUICKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a/1ad. B 11eoM cojepikanue
y4eOHOTo mpeaMeTa «XUMHUs» JaHHOTO YPOBHS U3yUYCHHUS] OPUEHTUPOBAHO HAa (P OPMHUPOBAHUE Y
00y4aronuxcsi MUPOBO33PEHYECKOW OCHOBBI JIJIsi TOHUMaHUsA (GUIOCO(MCKUX WJeH, TaKUX Kak:
MaTepuaJbHOE €IUHCTBO HEOPTAHUYECKOTO M OPraHWYeCKOro MUpa, 0OYCIOBICHHOCTh CBOWCTB
BEIIECTB KX COCTAaBOM M CTPOCHUEM, TO3HABAEMOCTh IPUPOIHBIX SABICHUN MYTEM
AKCIIEPUMEHTA M pEHICHUS MPOTHUBOPEYMN MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMU
NPEANOChUIKAMH, OCO3HAHUE DPOJIM XUMHUU B PEIICHUU HKOJIOTHYECKUX MpoOJeM, a Takxke
npoOsieM cOepekeHUsT IHEPreTHUECKUX PECYpCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepHUaoB.

B mnnane pemeHuss 3amad  BOCMUTAHUSA, PA3BUTHUS W COIMATU3AIMU  OOYYaIOIIHXCS
MPUHATBIE TPOTpaMMOM MO XWMHHU MOAXOAbl K OINPEACICHUIO CONEPXKAHHUS M IMOCTPOCHUS
mpenMeTa MpeaycMarpuBaoT (POPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, UMEIOIUX
0a30BO€ 3HAUYCHUE ISl PA3IMYHBIX BUOB JCSITEIBHOCTU: PEIICHUs MPOOIeM, TONCKa, aHAn3a
u o0paboTku wuHGOpPMAIIMHA, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa TMPAKTUYECKOH U
HCCIIEA0BATENIbCKON IEITEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUU XUMUMU.

B npakTuke mpenogaBaHus XMMUAU KaK HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, TaK U
HA YpPOBHE CpeaHero oOmero o0pa3oBaHWsA, TIPU OMNPEACICHUH  CONIEpKaTeIbHOMN
XapaKTEPUCTUKHU LEeNed HM3y4YEeHHUs MpeIMeTa HAalpaBICHUEM IE€PBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POpPMUpOBaHME OCHOB XHUMHUYECKOW HayKd Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUUYECKON IEATEIbHOCTH YEJIOBEKAa M KakK OJHOro U3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOOUYECKOM TOYKH 3pEHUsT TakoM NOIXO0A K
ONPEETCHUIO 1IeJIe N3yUeHUs IPEAMETA SBIISETCS BIIOJIHE ONPAaBAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS! TNIaBHBIMU LEISIMHU W3Y4YeHUsl MpeameTra «XuMus» Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBstroTCS:

e (GopMHpOBaHHE CHUCTEMBl XHMHYCCKHMX 3HAHMH KaK Ba)XHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUYEBBIE TMOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI W TEOPUUM XHMHH, OCBOCHHUE S3bIKa HAayKH, YCBOCHUE U
MMOHUMAHHE CYIIHOCTH JOCTYNHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOIO XapaKTepa,
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



MUpE BEIIECTB M XUMUYCCKUX SBICHUM, IMEIOITUX MECTO B MPUPOJEC, B MPAKTUUECKON U
MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH H CIOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAOMIONCHHEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCICPUMEHTa, COONIOACHUEM TIpaBWiI  0€30MMacHOTO
oOpallieHusl ¢ BEUIECTBAMM.

Hapsiny ¢ atuM, comepskaTenbHas XapaKTepUCTHKA TICNIeH W 3a7ad W3ydeHUs MpeaMeTa B
MpOrpaMMe M0 XMMHH YTOUYHECHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMHU
B cuUCTeMe cpeaHero ofmiero oOpaszoBanusi. CerofgHs B MNpENofaBaHUM XUMUU B OOJbIIeH
CTCTICHH OTHAETCs TMPEANOYTCHUE IPAKTHYCCKOW KOMITOHEHTE COJCp)KaHHS OOYYCHHS,
OPUEHTUPOBAHHOW HA TOATOTOBKY BBITYCKHHKA 0O0IIe00pa3oBaTeIbHON  OpraHHU3allii,
BJIQJICIONIETO HE HAOOpOM 3HAHUWH, a (PYHKIIMOHAJIHLHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTHBHOTO TOJYYCHUS 3HAHUN W MPUMEHCHHS WX B PEaJIbHOM JKU3HH JIJIST PEIICHUS
MPAKTUICCKUX 3a]1ad.

B cBI3M C OTUM TIpM U3YYCHHH TpeaMeTa «XUMHUS» JIOMHUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKKE 1SN U 3aa4H, KaK:

aganTanys ~ OOyYalImMXCS K  YCIOBHSAM  JIMHAMHYHO  Pa3BUBAIONIETOCS  MUpa,
(GbopMHUpOBaHUE WHTEUICKTYaJbHO PAa3BHTON JUYHOCTH, TOTOBOH K CamM00Opa30BaHHMIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U WX MIPUMCHCHHUEM;

dopMupoBaHHEe Yy OOYYaIONIUXCS KIIFOUCBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIHH ),
UMEIONUX YHHUBEPCAIBHOE 3HAYCHHE JIUIS PA3JIMYHBIX BUJIOB JCSITCIILHOCTH: PEIICHUS MPOOJIeM,
NOWCKa, aHajdu3a W o0pabOoTKM WH(POPMAIMH, HEOOXOAUMBIX I MPUOOPETCHUS OIbITA
JCATSIIBHOCTH, KOTOpas 3aHMMaeT Ba)KHOEC MECTO B MO3HAHWUU XUMHUU, a TAKKE JIJIS OIEHKH C
MO3UIMH  DKOJIOTMYECKON OCE30IacHOCTH XapakTepa BIHSHHS BEHIECTB M XHUMHYECCKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOJHYIO CPELy;

pa3BHUTHE TO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyYaromuxcs: CIOCOOHOCTH CaMOCTOATENLHO MPUOOpPETaTh HOBbIE 3HAHUS 1O XHMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIAMHU, UCTIOIH30BATh COBPEMEHHbIE MHPOPMAIIMOHHBIE
TEXHOJIOTUU JJIA TMOMCKA U aHaJu3a y4eOHON U HAyYHO-TIONMYASPHOM HMHPOPMAIIUU XUMHUYECKOTO
COJIEPKaHUS;

dbopMUpOBaHHE U pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIILICHHUS,
HAOJI0AATEIbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOy4aronuxcsa yOexJAEHHOCTM B TYMAHUCTHYECKOW HAIpPaBICHHOCTU
XUMHHM, €€ BaXHOM PpOIM B  pEIIEHUH TIO0ATBHBIX NPOOJIeM  palMoOHaIbHOTO
MPUPOIONIONIE30BAHMS, TOMOIHEHUS JHEPIeTUYECKUX PECYpCOB U COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOrO OTHOIIEHWS K TPUPOJE U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIB30BAHUS MOTYUYEHHBIX 3HAHUM ISl TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKUMHU SBICHUSIMH.

B ydeOHOM maHe cpemHero ob6miero oOpa3oBaHUs NpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nactu «EcTecTBEeHHO-HAYYHbBIE TIPEIMETHI.

OO6miee ynciIo YacoB, OTBEACHHBIX JIJISI U3YUCHUS] XUMHUH, Ha 0230BOM YPOBHE CPEIHETO
obmrero oOpa3oBanus, coctaniser 68 yacos: B 10 kiacce — 34 gaca (1 gac B Hegeno), B 11
kiacce—34 gaca (1 gac B Henento).



COAEP) KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBBI OPraHH4YeCKON XUMHHU

[IpenmeTr opraHnyecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B MOJTYyYCHUU
HOBBIX BEIIECTB M MAarepuajoB. TeopHs CTPOEHHsS OpPraHWYECKUX coequHeHnid A. M.
BbytnepoBa, €€ ocHOBHbIe MoyOKeHUA. CTpyKTypHbIe (OPMYJIbI OPraHUYECKUX BEIIECTB.
T'omonorus, nzomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX COCIMHEHUSX — OJUHApPHBIE U
KpaTHBIE CBA3U.

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

OKCIEPUMEHTAJIBHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MPEBPAILLCHUI: 03HAKOMIIEHHUE C
oOpa3liaMi OpraHMYeCKHX BEIECTB U MaTepuajaMy Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIEeCTB, HAONIONEHWE U ONUCAHHWE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALIEHNI0O OpPraHMYEeCKUX BEIIECTB NpH HArpeBaHuu (IJIaBjieHUe, OOyIIIMBaHUE U
rOpeHue).

Yriesonopoast

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

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN PSAA. DTUIEH U MPONWIEH — MPOCTENIINE
NPEICTAaBUTENN AaJIKEHOB: (pU3MYEeCKHe M XMMHUYECKHE CBOMCTBA (peakIMu TUIPUPOBAHUS,
rajoreHUpOBaHuUs, TUAPATAMU, OKUCIECHUS U OJIMMEPU3ALIHN), TOJIyYEHNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHYCCKUE
CBOICTBa (peakius noaumepusanuu). [logydyeHrne CHHTETHYECKOro Kaydyka U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUSA, TOMOJIOTMYECKHH psAn. AUETHIEH —
OPOCTEUIINN TPEICTABUTENh AQJIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA (peakuuu TMAPUPOBAHMS, TaJIOTEHUPOBAHUS, TUAPATAIMU, TOPEHUS), NOJIyUEHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (GU3MUYECKME M XHUMHYECKHE CBOWMCTBA (peakiuu
rajJjoreHUpoOBaHus U HHTpOBaHm{) NOJIy4YE€HUE U TNpUMEHEHHue. 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 MOMyTHBIE HEPTIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mepepabOTKu HepTH: TEpEeroHKa, KPEKUHT
(TepMUYECKH, KaTaIUTUYECKH), muponu3. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE
B ITPOMBIIINICHHOCTH U B ObITY. KaMeHHBIN yTOJIb U MPOYKTHI €r0 MepepadoTKu.

OKCHEPUMEHTAJIbHBIE METOJIbI W3YUYEHHUs BEIIECTB U MX MPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3siaMu TuTacTMacce, KayaykoB U pe3uHbl, Komiekinu «Hed1b» u «Yromwy, MogenupoBanue
MOJIEKYJI YIJICBOJIOPOIOB M TaJOTCHONPOU3BOIHBIX, TMPOBEACHUE MNPAKTUYECKON paOOTHI:
IIOJIyYEHHNE DTUJICHA U U3YYEHHE €TO CBOCTB.

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:xamue oprannyeckue coeJuHEHUs

[IpenenvHbIE OAHOATOMHBIE CHUPTHI. METaHOT W JTAHON: CTpOeHWe, (U3MYECKHEe U
XUMUYECKHE CBOMCTBA (pEaKklUU C aKTUBHBIMU METaJlJIaMH, raJIoT€HOBOJOPOIAMU, TOPEHUE),
NpUMEHEHHE. BomopoaHble CBA3M MEXAY MOJEKYJIaMU CIOUPTOB. JleHCTBUE MeETaHoJIa W
3TaHOJIa HA OPTaHU3M YEJIOBEKA.

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




Ha MHOTOaTOMHbIE CHUpPTHI). JleiicTBue Ha opraHusM uenoBeka. [IpuMeHeHue mMIlepUHA 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 BOCCTAHOBJICHHUS, KAU€CTBEHHbBIC PEaKIUM),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIPE/CNIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (U3MYECKUE M XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME JJIs Kilacca KHUCIIOT,
peakius dTepuduKaiym), norydeHue u npumenenne. CteapuHoBasi U OJIEUHOBAsI KUCJIOTHI KaK
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 xupoB. buonornyeckas poib KUPOB.

VYrneBoabl: cocTas, Kiaccupukaius yriaeBoaoB (MOHO-, U- U TojiMcaxapuisl). [roko3a —
MPOCTEHIIUN MOHOCAXapui: 0COOCHHOCTU CTPOSHUSI MOJEKYJbI, PU3HMUECKUE U XUMUUYECKUE
cBoicTBa (B3ammoneiicTBue ¢ ruapokcugom Mmenu(ll), oxucieHue amMMuayHBIM PaCcTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKIEHUE B MPUPOJE,
npuMeHeHue, ouonoruyeckas poiib. otocuntes. pyKkTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojiabie nonumepbl. CTpoeHUe Kpaxmalia U 1eJITIOI03bI.
dusnyecKkre ¥ XMMUYECKHE CBOMCTBA Kpaxmasa (THIPOJIn3, KaYeCTBEHHAS! PEaKIIHs C UOJIOM).

OKCHEepUMEHTAJIbHBIC METOAbl M3YUEHHUsI BEIIECTB M WX MPEBpaIleHU: MPOBEICHHUE,
HAOJIFOICHWE W OINUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KauyeCTBEHHBIE
peaKkIuyu OHOATOMHBIX CHUPTOB (OoKucieHue sTaHona okcugoMm Menu(ll)), mMHOTOATOMHBIX
cupToB (B3ammojeicTBue mmiepuHa ¢ ruapokcugom menu(ll)), ampaerumoB (oxkucieHue
aMMHauHbIM pacTtBopoM okcupa cepebpa(l) m rumpokxcumom wMenu(ll), B3ammopelicTBue
Kpaxmaja C HOAOM), IPOBEIEHUE NPAKTUYECKON paboOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3amaumn.

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).

A3zoTconepikaiiue OpraHudecKie COeIUHEHUSI.

AMUHOKHUCIIOTHI Kak amQOTepHble OpraHudeckue coenuHenus. Duszmdeckue u
XUMHYECKHE CBOWCTBA AMUHOKHUCIOT (Ha TpUMepe IIuIMHA). buonmornyeckoe 3HaveHHE
aMHUHOKHCIOT. [lenTuaml.

benku kak mpupomHbie BBICOKOMOJNEKYIsIpHbIE coeauHeHus. [lepBuyHasi, BTOpHYHAS U
TpeTHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBa OEIKOB: THUIAPOIH3, JCHATYpalus,
KaueCTBEHHbBIC PEAKIIMK HA OCJIKH.

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

BricokomouieKy/JIsIpHbIE COeTUHEHUS

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

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

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexnpeIMETHBIX CBSI3€M IMPU U3yYEHUH OpraHndeckor xumuu B 10 kiacce
OCYILIECTBIISIETCS YEPE3 HUCIOIb30BaHHE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U
MOHSATUN, SABISIOUIUXCS CUCTEMHBIMH [IJISl OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
ITUKJIA.

OOuue ecTecTBEHHO-HAayYHbIE TOHATHS: SIBICHUE, HAy4yHbIM (hakT, TUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCupUKalUsi, MEePUOJUYHOCTb, HAONIOIEHHE, 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, YITIEBOIbI, )KUPBI, (PEPMEHTHI).

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

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAIIMOHAIIBHOTO MUTAHUs, MOIOIIUE 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, HW30TONBIL. DIEKTpOHHAas 000JIoYKa.
DHepreTUUeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d- amemMeHThl. OCOOEHHOCTH
pacripeieieHus1 JIEKTPOHOB MO OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHass KOH(UTYypalus aTOMOB.

[lepuonnueckut 3akoH u llepuognueckas cucremMa xumMuueckux dnemeHtoB I, .
MenneneeBa. CBsi3b NEPUOAUUECKOTO 3akoHa U [lepuoguyeckoil CHUCTEMBI XHUMHUUYECKHUX
anemeHToB [[. V1. MeHeneeBa ¢ COBpEMEHHON TEOpPUEN CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMH MPOCTHIX U CIOXHBIX
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
XUMHYECKOU CBA3U (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). Bomopoanas cBsi3b. BajieHTHOCTD.
OnexkTpooTpularesbHOCTh. CTeneHb oKuciaeHus. MIoHbI: KaTHOHBI U aHHOHBI.

BemtectBa MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTa. THIBl KPHCTAIIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOKCTBA BCIICCTB OT THIIA
KPUCTAJIINYECKON PEIIETKH.

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

Kiaccudpukamus HeopraHudeckux coeauHeHui. HomeHkiatypa HeOpraHMYeCKUX
BellecTB. [eHeTnueckas CBSI3b HEOPTAaHMYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3JIMYHBIM
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 paziudHbIX (akTtopoB. OOpaTuMble peaxiuu.
Xumuueckoe paBHoOBecHe. DaKTOpBI, BIMSAIONIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuaumn Jle Ilarense.

Onexrponutuueckas nuccounanus. CunbHble U cialdble 37eKTponuThl. Cpega BOIHBIX
PacTBOPOB BEILIECTB: KHUCIIAs, HEUTpaJbHAsl, IIEJI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpPUMEHTAJIbHbIE METOJ/Ibl M3yUYEHHsI BEIIECTB M HUX MNPEBPAIICHUN: JTEMOHCTpaIUs
tabnun «llepuonmyeckas cucrema xumuueckux siaeMmeHToB J[. M. MenneneeBa», uzydeHue
MoOJIeJIe KpPUCTAUIMYECKUX PEHIETOK, HAONIONEHUE U OINKCAHUE JEMOHCTPALIMOHHBIX U
71a00OpaTOPHBIX OMBITOB (Pa3JIOKEHUE NEPOKCHIA BOAOPOAA B MPHUCYTCTBUHU KaTaau3aropa,
ONPEAEIIEHNE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO WHANKATOPA, PEAKIUU
MOHHOTO OOMEHa), TPOBEJCHUE MPaKTUIECKON padoThl «BrusHue pa3znudHbXx (aKTOPOB 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. [lonoxxenue HemeramnoB B llepuoandeckod CUCTEME XUMHYECKUX
anemeHToB [[. M. MenneneeBa U OCOOEHHOCTH CTPOEHHsS aromMoB. PU3NYECKHE CBOMCTBa
HEMETaJIOB. AJIJIOTPOIUS HEMETAILIOB (Ha IpUMepe KUCIopoa, cephl, pocdopa u yriepona).

XUMUYECKUE CBOWCTBA Ba)XKHEWIIMX HEMETaJUIOB (Tajior€HOB, cephl, a3oTa, (ocdopa,
ymiepoga MU KpPEeMHHs)) W HUX COCIUHEHHH (OKCHUIOB, KHUCJIOPOJACOACPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHEHUM ).

[IprMeHeHne BaXXHEHIINX HEMETAJUIOB U UX COCAUHEHUM.

Mertasutbl. [lonoxxenue MmetaiioB B [lepuoguueckon cucteMe XMMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUSI AIIEKTPOHHBIX 000JI0U€K aTOMOB MeTaiioB. OOiue
¢uznueckue cBoiicTBa MeTajuioB. CIulaBbl METAUIOB. DJIEKTPOXUMUYECKUNA Pl HAPSKSHUM
METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kaiaui, KaJlblUi, MarHui,
AJIOMUHUM, IIUHK, XPOM, JKEJI€30, MEJlb) U UX COCIMHECHUH.

OO61ue crocoOs! MoMyueHust MeTalioB. [IpuMeHeHre MeTaIoB B OBITY U TEXHUKE.

OKCMEPUMEHTAJIBHBIE METOJbl H3YyYCHHUS BELIECTB MU MX NPEBPALLCHUN: H3yYEHUE
KOJUTeKIIMM «MeTaibl M CIUIaBbl», 00pa3l0B HEMETAJJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX
3aja4, HaOJOJAEHWE ¢ ONUCAHME JEMOHCTPAllMOHHBIX U  JaO0OpPAaTOPHBIX  OIBITOB
(B3auMoJIeliCTBUE THAPOKCHIA ATIOMUHUSI C PACTBOPAMH KUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peaKIuy Ha KaTUOHBI METAJLIOB).

Pacuérnple 3agaumn.

Pacuérel maccel BemiecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJWYECTBY BEIIECTBA,
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 o0ecrieueHnH YKOJOTUUECKOM, DHEPreTUYECKON U MUIIEBOM O€3011acHOCTH,
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,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHKa, Marepuajbl sl AJIEKTPOHHKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPAIbHBIE YIOOPEHHUS.

XUMHUSL U 30pOBbE YEJIOBEKA: IMpaBHJIa HMCIOJb30BAaHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30MaCHOTO UCTIOIB30BaHMUS MIPENApPaToB OBITOBOW XMMHUU B MIOBCETHEBHOW 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 MPEAMETOB
€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, JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaANOaKTUBHOCTh, MOJIEKYJIa, YIHEPTEeTHUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe
COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETUYNHBI U SAMHUIIBI UX U3MEPEHHS, CKOPOCTD.

buonorus: knetka, opraHu3M, dSKOocHCTeMa, 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, MALLEBAs
MPOMBIIIEHHOCTh, (hapMarieBTU4eCKasi MPOMBIIUICHHOCTh, TMPOW3BOICTBO KOCMETHYECKHUX
MPENapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB, 3JIEKTPOHHAS MPOMBIILUIEHHOCT,
HAaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

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 pE3YyJIbTaTOB 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 CIIETYIOIINE COCTABIISIONIME:

0CO3HaHHE OOYYAIONIUMHUCS POCCUUCKON TPa)KJaHCKON UJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOONPEIEICHUIO;

HaJIM4KUe MOTUBAIMU K 00Y4YEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUM JTMUYHOCTH HA OCHOBE KJIFOUEBBIX
IIEHHOCTEHW M UCTOPUUYECKUX TPAJAUIINN 0a30BOM HAYKH XUMUU;

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

HaJM4YKUe MPABOCO3HAHMS JKOJIOTMUECKOM KYIbTYpbhl U CIIOCOOHOCTH CTaBUTh IENH U
CTPOWTH )KU3HCHHBIC TUIAHBI.

JIndHOCTHBIE pe3ylbTaTbl OCBOCHUSI TpeaMeTra «XUMUs» JIOCTUTAIOTCS B E€IMHCTBE
yu4eOHOM ¥ BOCIUTATENIbHOW JIEATETbHOCTH B COOTBETCTBUM C T'yMAaHHUCTHYECKUMH,
COITMOKYJBTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH U HJI€aJaMU POCCHUMCKOTO
IpaKJaHCKOrO O0O0IlecTBa, MPHUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMH TOBEICHUS,
CIIOCOOCTBYIOIIMMHM  TPOIIECCaM  CaMOINO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS TMYHOCTH OOYYArOIINXCS.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUSA NMpEeAMETa «XUMUS» OTPAKAOT CHOPMUPOBAHHOCTD
OMbITAa TO3HABATENILHON M TPAKTHUECKOW JAESTENIbHOCTH OO0YyYaloUIUXCs IO pealu3aluu
OPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

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

IPEACTABICHUSI O COLMAJIBHBIX HOPMaxX U MpaBUIaX MEXKIWYHOCTHBIX OTHOLIEHUN 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 apTyMEHTHI
JPYTUX TIPY aHAJIU3E PA3TMYHBIX BUJIOB YU€OHOH JACSATEIBHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOIO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXEHHS K MPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XAMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHUS HAYKH €CTh PE3YJbTaT JUIMTEIbHBIX HAOIIONECHUH,
KPOMOTIUBBIX HKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPYJa YUEHBIX U MPAKTUKOB;

MHTEpeca M T[I03HABATENIbHBIX MOTHBOB B TOJYYEHUU U TOCIEIYIOIIEM aHaJINU3e
nH(OPMAIINH O TIEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTEYECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO NTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, H
MPUHUMATh 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) popmupoBaHus KyJbTYpPbI 310POBbSI:



MOHUMAaHUsl LEHHOCTEH 340poBOoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MICUXUUECKOMY 3/I0POBBIO;

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

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 BOCHIUTAHUSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
0O0I1IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX AEATECIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B pPEIICHUM MPaKTUUECKUX 3a7ad COLUAIBHOU
HaIlPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJbI);

MHTEpEeCa K MPAKTUYECKOMY M3YUYEHHIO MPOodecCuil pa3IMuHoOro pojaa, B TOM YHUCJIE Ha
OCHOBE TIPUMEHEHHUS TTPEAMETHBIX 3HAHUM M0 XUMUH;

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

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAWBUYyaJTbHOW TpaeKTOpUU O0Opa30oBaHUs,
Oynymiet mnpodeccuu U peanusalid  COOCTBEHHBIX JKM3HCHHBIX TIUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUA:

OKOJIOTMYECKH  II€J1eCO00pa3HOr0  OTHOIICHWS K  TpUpoAe, KaKk  HUCTOUYHUKY
CYIIIECTBOBAHUS KM3HH Ha 3eMJIE;

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

OCO3HAaHMUSI HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHXKEHUW XUMHH JUIS  PEIICHUs
BOIIPOCOB PAITMOHATBLHOTO IPUPOAOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS NEUCTBUIN, MPUHOCIUIUX BpE OKpYKAIOLIEH NPUPOAHOU cpele,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusiTHIE HKOJIOTUYECKHE NOCJEACTBUSA
IpEeANPUHUMAEMBIX IEVCTBUI U MPEAOTBPAILATh UX;

HaJU4Yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKON KYyJIbTYpHI, OIBITA
NEATEIbHOCTH HSKOJIOTUYECKOM HANpaBI€HHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HUMHU B
NO3HABaTEeIbHONW, KOMMYHHMKAaTUBHOM M COIMAJIBHOM MPAKTUKE, CIOCOOHOCTH M yMEHUS
AKTUBHO MPOTUBOCTOSATH UJICOJOTUU XeMOpOOHUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

Cc(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHS, 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’KalIllleM MHUPE Kak O €IMHCTBE HPUPOAbl U YEJIOBEKa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPOOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU JJIi COBPEMEHHOMW IUBWIM3AIMU: B €€
T'YMaHUCTUYECKON HANpPaBJICHHOCTHU U Ba)KHOW POJIM B CO3[JaHUM HOBOW 0a3bl MaTepualibHON
KYJABTYpBI, PEIICHHH TI00albHBIX MPOOJIEM YCTOWYHUBOTO 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 MIPOUCXOISAIIMX B HEM
W3MEHEHUW, YMEHHs JenaTb OOOCHOBAHHBIEC 3aKJIIOUEHHMS Ha OCHOBE HAy4dHbIX (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 UCCIIEI0BATEIBCKOM AEATEIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTM K HENPEPHIBHOMY OOpPa30BaHMI0 MU CaMOOOPA30BaHHUIO, K
AKTUBHOMY TMIOJIYYEHHUIO HOBBIX 3HAHUW IO XUMHUU B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3idu4HbIX cdepax mnpodeccruoHanbHOM
TESTETHPHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHbie pe3yiabTaTbl OCBOCHHUSI YYEOHOro mnpeaMera «XUMHs» Ha YpOBHE
cpenHero o01iero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIC) OOIeHAyYHbIC MOHSTHUS, OTPAXKAIOIIHUE IEIOCTHOCTh HAYYHOM KapTHHBI
MHpa U crneruduKy METOIOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPIHs, SIBICHHUE, MPOIECC, CHUCTEeMa, HAy4yHbIM (akT, TPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OPHs, HUCCIeOBaHWEe, HAOIIONCHUE, U3MEPEHHE, DKCIIEPUMEHT U
pyrue);

YHUBEpCAJIbHbIC  y4eOHBbIE  JeHCTBUS  (TO3HABATENIbHbIE,  KOMMYHUKATHBHBIC,
peryisTuBHbIC), oOecneunBatonue ¢GopmupoBaHue Q(YHKIMOHAIBHOW TPaMOTHOCTH U
COIMATTLHON KOMIIETEHIIUN 00YYatOINXCS;

CIIOCOOHOCTh  OOY4YalOIUXCSl ~ MCMOJB30BaTh  OCBOEHHBIE  MEXKJIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECCKUE 3HAHUS M YHUBEpPCAJIbHBbIC yuyeOHbIE NEWCTBUS B IO3HABATEIHLHOU U
COLMAJIBHOU IIPAKTUKE.

MerarnpeamMeTHbie pe3yabTaThl OTPa)XarT OBJAJEHUE YHUBEPCATbHBIMU YUE€OHBIMU
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICUCTBUSMHU.

OBiaseHne yHUBEPCAIbHBIMHU YU4eOHBIMH NMO3HABATEIbHBIMY I€HCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE AeHiCTBUS:

CaMOCTOSITEILHO (POPMYITUPOBaTh M aKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarTh;

OTIPENIECTISATh 1IeJIU JICSITSIHPHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHTB PE3YbTaThl JEATEIbHOCTH C IOCTABICHHBIMH LIEJISIMU;

UCITIOJIb30BaTh NPU OCBOCHUM 3HAHHMM NMPUEMBI JJOTUUECKOTO MBIIUICHUS — BBIACIATH
XapakTepHblE NPHU3HAKK TOHATUM M YCTAaHABIMBAaTh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHS 111 00BSICHEHUS OTIIETbHBIX (DaKTOB U SBJICHUN;

BbIOMpATh OCHOBAaHMUS U KPUTEPUHM IS KIACCU(UKAIMK BEIIECTB U XUMHUYECKHUX
peaKkuuii;

YCTaHABIIMBATh NPUYNHHO-CIIECACTBEHHBIE CBSI3H MEXKIY NU3YyUYa€MbIMU SIBICHUSIMU;

CTPOHUTH JIOTMUECKHUE PACCYKICHHUS (MHIYKTUBHBIE, IEAYKTUBHbBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHUAX, (DOPMYIUPOBATH
BBIBOJIBI U 3aKIIOYEHUS;

IPUMEHATH B IIPOLIECCE MMO3HAHUSA, UCIIOJIb3YEMbIE B XUMUHU CUMBOJINYECKHUE (3HAKOBBIE)
MOJIEH, TPeoOpa3oBbIBATh MONETBHBIE TPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOIN)
DIIEMEHTa, XUMHUYeckas (opMmyna, ypaBHEHHE XHWMHUYECKON peakluu — TMpH PEHICHUH
y4eOHBIX TO3HABATENBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HA3BaHHBIC MOJEIHHBIC
MPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB HW3YYa€MbIX BEIIECTB U
XUMHUYECKUX PEAKIIUH.

2) 0a3oBble HccJIea0BaTeIbCKHeE elCTBHSI:

BJIAJI€Th OCHOBAMH METOJOB HAyYHOI'O MTO3HAHHUS BEIIECTB U XUMHUYECKUX PEAKIUN;

dbopMynupoBaTh 1EAM € 3aJa4d  HUCCJIECIOBAaHUS, HCIOIb30BaTh IOCTABICHHBIC W
CaMOCTOATETLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA TO3HAHUS U
OCHOBBI ii (POPMHUPOBAHUS THUMOTE3BI IO TPOBEPKE NPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXXIEHHM;

BJIAJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBEICHUS YUYEHHYECKHX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH  YMEHUS  HaOMIOmaTh 3a  XOIOM  TpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yabTaT, (HOpMyIupoBaThb OOOOIIEHUS U BBIBOJbI
OTHOCUTETBHO JOCTOBEPHOCTH pE3YJIbTAaTOB HCCJIENOBAHUSA, COCTABISTH OOOCHOBAHHBIN
OTY€T O IMPOAEIaHHOUN padoTe;

MpUOOpETaTh OMNbIT YUYEHUUYECKOW MCCIIEI0BATEIbCKOM M MPOEKTHOM JEATEeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IOHMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHMUS.

3) padora c uHpopManUei:



OPUEHTUPOBATHCA B PA3IUWYHBIX HCTOYHUKAX HH(pOpManuu (HAyyHO-HOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHAJIM3UpOBaTh MH(GOPMALIMIO PA3IWYHBIX BHUAOB U (QOpPM MpEACTaBICHHUS, KPUTUUYECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyaupoBaTh 3ampoChl U NPUMEHATH Pa3IUYHbBIE METOAbI MPH TMOHMCKE U OTOOpE
uH(pOpMaLK, HEOOXOTUMOM ISl BBIMOJIHEHUS YUEOHBIX 3a7ja4 ONPEEIEHHOIO TUIIA;

PUOOPETaTh OMBIT UCIIOJIB30BAHMS MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3TUYHbBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BAaTh HAy4YHbIA $3BIK B KauecTBE CPEACTBa MpU paboTe C XUMHYECKOU
nHpopManuel: TPUMEHITh MeXIpeAMeTHbIe ((dU3UYECKHe W MaTeMaTH4eCKHe) 3HAaKu U
CUMBOJIbI, pOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE0OPa30BIBATH 3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA HAMVISITHOCTH.

Ogi1ajeHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH AeHCTBUAMM:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMbI B XO/I€ 1UaJIOTa U/WIIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (QOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MIPEUTOKEHHOMN 3a71a4K;

BBICTYIIATh C MPE3EHTAlUeN Pe3yabTaToOB MMO3HABATEIBLHOU NESITEbHOCTH, MOJYYEHHbBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBHINOJHEHUU XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIEOBAaHUIO CBOMCTB HM3y4aeMbIX BELIECTB,
peanuzanuu y4eOHOTrO MpoekTa ¥ (OpMYyIUPOBATh BBHIBOABI MO pe3yJibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUH MYTEM COIIaCOBAHUS MO3UIUHN B X0J1e 00CYKACHHS 1 OOMEHA MHEHUSIMHU.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU JI€CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MMO3HABATEIBHYIO JEATEIbHOCTD,
onpezenss e€ 1eNu U 337a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeJiaraeMblii aJlTOPUTM JEHCTBUM MPU BHIIOIHEHUH YY€OHBIX U UCCIIE0BATEIbCKUX 3a1a4,
BbIOMpaTh Haubosee 3P PeKTUBHBIN CIOCOO UX PEIICHUs ¢ YUETOM MOJIYYE€HUsI HOBBIX 3HAHUN
0 BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYHIECTBIISITh CAMOKOHTPOJb CBOEW JEATENBHOCTHM Ha OCHOBE CaMoOaHalIu3a M
CaMOOILICHKH.

INPEJMETHBIE PE3VYJIBTATbI

10 KJTACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «Opranndeckas XUMUsD OTPAKAIOT:

c(hopMHUPOBAaHHOCTh TMPEACTABICHUA O XUMHUUYECKOW COCTABISIIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpA, POJIM XMMHH B TO3HAHWU SIBICHHUH MPHUPOABI, B (HOPMHUPOBAHUU
MBIIIJICHUSI ¥ KYTbTypbl JUYHOCTH, €€ (PYHKIIMOHAJIHLHOW TPAaMOTHOCTHU, HEOOXOAMMOW s
pElICHHs] TPAKTUYECKUX 3a/lad M IKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U PUPOJHOU CPEAE;

BJIAJICHUE CHUCTEMOM XWUMHMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarOIIve
MOHATHS (XUMUYECKUW DJIEMEHT, aroM, »JJCKTpOHHas o0O0o0JoYKa aroma, MOJIEKYa,
BaJICHTHOCTh, O3JEKTPOOTPHUIIATEILHOCTh, XHWMHUYECKas CBSI3b, CTPYKTypHas ¢opMmymna
(pa3BépHyTass M COKpaméHHAs), MOJb, MOJSpHAas Macca, MOJSPHBIA OO0BEM, YIIIEpOIHBIN
ckeneT, (yHKIMOHANbHAsl TPyIMIa, pagukall, U30MEpHsl, U30MEPbI, TOMOJOTUYECKUN psi,
TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA U a30TCOAEPKAIIME COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHbIE COEIUHEHUS); TECOPUM M 3aKOHBI (TEOpHs
CTpoeHusi oprannueckux BemectB A. M. BytiepoBa, 3akOH COXpaHEHHsSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN A3bIK XMMHH; MUPOBO33PCHUECKUE 3HAHUA, JICKAIINUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUU, (PaKTOIOTMYEeCKUe
CBEJICHUSI O CBOICTBaX, COCTaBe, MOJIYYEHUH U OE€30MaCHOM HCIOJIb30BAHUM BaXKHEUIIHX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU IS TEILHOCTH YEIOBEKA;

c(hopMUPOBAaHHOCTH ~ YMEHUU  BBIABISTH  XapaKTepHbIE  MPU3HAKA  TOHSATHIA,
YCTaHABIMBATh UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUU
COCTaBa, CTPOCHHUS U NMPEBPALIEHUN OPraHNYECKUX COCAUHEHUM;



c(hopMUPOBAaHHOCTH YMEHHI UCIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JIJII COCTABJICHUS
MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpami¢HHON) QOopMyll OpraHM4YEeCKUX
BEIIECTB M YpPAaBHCHUW XUMHUYECKUX pEaKlMi, M3roTaBIMBATh MOJACIH  MOJEKYI
OpraHWYEeCKUX BEHIECTB MJId WUIIOCTPAIlUM WX XHUMHYECKOTO U MPOCTPAHCTBEHHOIO
CTpPOCHUS;

chopMUpPOBAaHHOCTH ~ YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYECHHBIX
OpraHWYEeCKUX BEHIECTB MO KX COCTAaBy M CTPOCHUIO K OINpeAeiEHHOMY KIacCy/TpyIie
COCTMHEHU M (yrmeBogopoibl, KHUCJIOPOT u a30Tco/IepIKaIre COCTUHEHUSI,
BBICOKOMOJICKYJISIDHBIC ~ COCJMHEHHUsI), JaBaTh MM Ha3BaHUSA [0 CHUCTEMaTHYECKOU
Homenknarype (IUPAC), a Takke mNpUBOIUTH TPUBUAIBHBIE Ha3BaHUA OTIEJbHBIX
OpraHUYEeCKUX BEUIECTB (ITHWIICH, MPOMUJIEH, alleTUJICH, dTUJICHIIMKOb, TIUIEPUH, (peHo,
dbopmanbaeru, aneTaibIeTu/l, MypaBbHHAs KHCJIOTA, YKCyCHash KHCJIOTa, OJICMHOBAs
KHCJIOTA, CTEApUHOBAsI KUCIIOTA, TITI0K03a, PpyKTO3a, KpaxMal, 1eJiTi0103a, IIUIHH);

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

c(hopMUPOBAaHHOCTh YMEHHUSI MPUMEHSTH MOJOXKEHUSI TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A. M. bymiepoBa ajist 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHHUS MAaCChl BEIIECTB;

chopMUpPOBAaHHOCTH YMEHMI XapaKTepH30BaTh COCTaB, CTpPOCHUE, (U3NYECKUE U
XUMUYECKHNE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH PA3JIUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, JTWUJIEH, NMPOIMWICH, aleTwieH, OyramueH-1,3, metundyraauen-1,3,
OCH30JI, METaHOJI, TAHOJ, ATUJICHIIMKOJb, TIUIEPUH, (PEHOJI, alleTaabJAeTu1, MypaBbuHAS U
YKCyCHasi  KHUCJIOThI, TJIOKO3a, Kpaxmal, I[eJUT0JI03a, aMHUHOYKCYCHas — KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJIY HHMH YPaBHCHHUSIMU COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKIMK C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (PopMyI;

c(hopMUPOBAaHHOCTh YMEHHUS XapaKTEPU30BaThb HCTOUYHHKU YTJICBOIOPOIHOTO CHIPbHS
(HedTh, TPUPONIHBIN Ta3, yroib), CIOCOOBI MX MepepaboTKU U MPAKTUYECKOE MPUMEHEHUE
POAYKTOB MEpPepadOTKu;

c(hOpMHUPOBAaHHOCTh YMEHUN MPOBOAUTH BBIUUCIEHUS MO XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00BbEMaA, KOJMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIUU MO M3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OTHOTO U3 MCXOIHBIX BEIIECTB WJIN MPOAYKTOB PEaKIINH);

Cc(hOpMHPOBAaHHOCTP YMEHMH BIAJETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX METOJAX
HAyYHOTO [IO3HAHUS, MCHOJb3YEMBIX B XHMHHU IPU H3YYEHUU BEIIECTB M XUMHUYECKUX
aBleHui  (HaOJIONEeHHe, W3MEpPEHUE, OKCIIEPUMEHT, MOJCIUPOBAHKE), HCIIONH30BAThH
CUCTEMHbIE XUMHUUYECKHE 3HAHMS Uil NPUHATUS PELICHUA B KOHKPETHBIX >KHU3HEHHBIX
CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hopMUpPOBAaHHOCTh YMEHHUH COOIIONATH MPaBUJjIa MOIB30BAHUS XUMHYECKOW MOCYI0H U
Ja00paTOpHBIM  OOOPYZIOBaHMEM, a TaKke TpaBUja oOpalleHus ¢ BelecTBaMHd B
COOTBETCTBUH C UHCTPYKITUSIMU TI0 BHIMIOJTHEHHUIO JAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHUH IJIAHUPOBATH M BBHIMOIHATH XUMUYECKHH HKCIIEPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEIIECTB MPHU HArPEBAHUM, MOJYYEHUE STUJICHA U H3YyYCHHE
€ro CBOICTB, KaueCTBCHHBIC PEAKIIMM OPTAaHMYECKUX BEIIECTB, JCHATYpalus OEJKOB IpHU
HAarpeBaHWM, I[IBETHBIC pEaKIuu OEJIKOB) B COOTBETCTBUM C TMPABUIAMU TEXHHUKU
O0e3omacHOCTH TpU OOpalleHHuH C BelEecTBaMU U J1a0OpPaTOpHBIM  O0OpPYIOBaHUEM,
MPENCTABIATh PE3YAbTaThl XHUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIINX PEAKIHA 1 (POPMYIHUPOBATH BEIBOJBI HA OCHOBE ITUX PE3YJbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(OPMAIIHIO,
MOJIy4YaeMyl0 M3 Pa3HbIX HMCTOYHUKOB (cpencTBa maccoBoil uH(popmanuu, WHTepHer u
IPYTHUX);

chopMHUpPOBAaHHOCTh YMEHHH COOJIFOATh IPABHJIA JKOJIOTHYECKH IIeJIeCOO00pa3HOro
MOBEJECHUS B OBITY W TPYIOBOM AESATEIBHOCTU B ILEJSIX COXPAHEHHUS CBOETrO 3JI0POBbS U
OKPYXKAIOIIECH MPUPOIHOMN Cpelibl, 0CO3HABATH OMACHOCTh BO3JACHCTBUS HA KMBbIC OPTaHU3MBbI
ONpe/IeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cmbica mokaszarens [IJIK, moscHsTh Ha
npuMepax crnocoObl yMEHBIIEHHWS W MPEJOTBPAICHUST WX BPEIHOIO BO3JICUCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsl 00yYaroluxcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSAMH 310POBbS: YMEHUE MPUMEHSTDH
3HaHUs1 00 OCHOBHBIX JIOCTYIHBIX METOJaX MTO3HAHUS BEILIECTB U XUMUUYECKUX SIBJICHUI;



IUIA CIENbIX M CIa0OBUAAIIMX OOy4YalOIUXCsA: YMEHHE MCIOJIb30BaTh pEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nins 3anucu Xumu4eckux Gopmyi.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOIass M HeOpraHuuecKkas XUMHUS»
OTPAXaIoT:

c(hOpMUPOBAaHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAayYHOU KapTHUHBI MHpA, POJIM XMMHHM B TMO3HAHUU SIBICHUU TPUPOALI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKI[MOHATBHON IPaMOTHOCTH, HEOOXOAMMOM st
pelieHrs TPAKTUYECKUX 3a7ad M IKOJOTHMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBbBIO U IPUPOIHOMU CPELIE;

BJIAJICHUE CHUCTEMOM XUMMUYECKUX 3HAHUM, KOTOpAs BKIIOYAET: OCHOBOIIOJAraroliue
HOHATHSA (XMMHUYCCKUN DJIEMEHT, aroM, W30TOIl, S-, P-, d- 3JIEKTpOHHBIE OpPOUTAIM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIGHTHOCTh, JEKTPOOTPUIIATEIBHOCTh, CTEIICHD
OKHCJICHUS, XUMHYECKas CBsA3b (KOBaJIEHTHAasl, WOHHAs, METaJuIM4ecKas, BOIOPOIHAs),
KpUCTAJUTMYECKasT pemI€TKa, TUMBl XUMHYECKUX PEaKIHi, pacTBOp, DJICKTPOJUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJIUTHUYECKAS TUCCOIMAIINS, OKUCIUTEID, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKOW  peakluM, XUMUYECKOE pPaBHOBECHE); TEOPUU M  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKOW Aucconuanuu, nepuoanueckuii 3axkoH [[. WM. Mengeneesa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHECHUS W TMPEBpAIEHUS YHEPTUU MPU XUMHUUECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHUS,
JeXxalne B OCHOBE NOHUMAHMSI MPUUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBICHUH,
¢dakToornyecKue CBEACHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUHM U  0O€30MacHOM
UCIIOJIb30BAHUM BAXKHEHIIIUX HEOPTraHWYECKHWX BEHIECTB B OBITY M MPAKTUYECKOU
NEATEILHOCTH YEJIOBEKA;

COPMHPOBAaHHOCTH, ~ YMEHUW  BBIABIATH  XapaKTepHble  MPU3HAKK  TOHSITHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHS IPHU ONHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHPOBAaHHOCTH YMEHHM HCHOIB30BaTh XUMUUYECKYI0 CUMBOJIUKY JUIsl COCTABIICHHUS

OpMYJl BEIIECTB M YPAaBHEHUN XUMHUUYECKHUX PEAKIUM, CHUCTEMAaTHUYECKyI0 HOMEHKJATypy
IUPAC) u TpuBHalbHBIC Ha3BaHUS OTMEJIBHBIX HEOPTraHMYECKUX BEIIECTB (yrapHbIM ras,
YIJIEKUCIBIA Ta3, aMMUaK, raméHasi U3BeCTb, HEraméHas U3BECTh, IUThEBAsl COAA, MUPUT U
Ipyrue);

C(hOpMHPOBAaHHOCTh YMEHUN ONpENeNsiTh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMUYECKUX BJIEMEHTOB B COCIUHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3U
(xoBaJIeHTHasl, HOHHAsI, METAJINYECKasi, BOAOPOIHAs) B COETUHEHUSX, TUIl KPUCTAILTNYECKON
PEETKH KOHKPETHOTO BEUIEeCTBA (AaTOMHAs, MOJEKYJspHas, HOHHAs, METaJUIM4ecKasi),
XapakTep cpeibl B BOAHBIX PACTBOPaX HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAaHHOCTH, YMEHHH yCTAaHABIHMBATH TMPUHAJICKHOCTh HEOPTAHHUUECKUX
BEIIECTB 0 UX COCTaBY K OMpPENeIEHHOMY KIIACCy/TPYIINe COeTUHEHUH (MIPOCTHIE BEIIECTBA —
MeTaJUIbl 1 HEMETAJUIbl, OKCHUJIbI, OCHOBAHU S, KIUCJIOTHI, aM()OTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOopMHPOBAaHHOCT, YMEHHUU PACKPBIBATH CMBICH Tepuoandeckoro 3akoHa J[. .
MenzaeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMAaTHU3UPYIONIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (DYHKIINU;

chOpMHPOBAaHHOCT, yYMEHHHA XapaKTEpHW30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX EMEHTOB 1—4 nepuonos [lepuoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, HCIONB3Ys TIOHATUS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIHY, «IHEPTETHICCKHEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COCAMHEHUH IO niepuoaam u rpymnmnam [lepruoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /I.
H. MeHnpeneena;

c(hopMUPOBAaHHOCTh YMEHHMI XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa HEOPTaHUYECKUX BEILECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXkIATh CYIIECTBOBAHUE
TEHETUYECKON CBS3UM MEXKAY HEOPraHMYECKMMHU BEIIECTBAMU C TMOMOIIBI ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hopMUPOBAaHHOCTh YMEHUS KIaCCUDUIIMPOBATh XUMUYECKUE PEAKIUU MO Pa3IUYHbIM
MpU3HaKaM (YKCIIy M COCTaBy pEarvpyrollux BEHIECTB, TEIIOBOMY 3G (eKkTy peaxuuu,



W3MCHCHHIO CTETICHEW OKUCICHHUS DIEMEHTOB, OOPAaTUMOCTH  PEAKIUH, YYaCTHIO
KaranuzaTropa);

C(hOpMHUPOBAaHHOCTh YMEHUH COCTABIATh YPABHCHHS PEAKIMi pa3IUYHBIX THUIIOB,
MOJTHBIC W COKpAIIEHHBIC YpaBHCHHS PEaKIWii MOHHOTO OOMEHA, YYWTHIBAas YCIOBHS, TPH
KOTOPBIX 3TH PEaKIUH UIYT 10 KOHIIA;

c(hOpMHPOBAaHHOCTh YMEHHI MPOBOAWTH PEAKIINH, IMOMTBEPIKIAIONINEC KaueCTBECHHBIN
COCTaB pPa3IUYHBIX HEOPraHWUYECKUX BEIIECTB, PACMO3HABATh OIBITHBIM TYTEM WOHBI,
MPUCYTCTBYIONIUE B BOIHBIX PACTBOPAaX HEOPTraHUYCCKUX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CYIIIHOCTH OKHCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUUH IOCPEACTBOM COCTABIEHUS DJIEKTPOHHOro OajaHca 3TUX
pEeaKLHnii;

c(hopMUPOBAaHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakKinu
OT pa3fUYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUSI B 3aBUCUMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(hopMUPOBAaHHOCTh YMEHHMI XapaKTepHU30BaTh XUMHUUECKHE TMPOIECCHI, JIekKallue B
OCHOBE  MPOMBIIUICHHOTO  TMOJYYEHHS]  CEPHOM  KHUCIOThI, aMMHakKa, a  TakKxkKe
c(hopMUPOBAaHHOCTh MPEJACTABICHUNH 00 OOIIMX HAyYHBIX MPUHIIUIAX W DKOJOTHUYECKUX
npoOIeMax XUMHUYECKOTO TTPOU3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHUM MPOBOAUTH BBIUYMCICHUS C HCIOJIb30BAHUEM TOHSITHUS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XHUMHUYECKUX
peaKIusAX, MacChl BEIIECTBA WU 00bEMA ra30B MO0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce
WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOro 3 dekra peakiuy Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MaCChl BEIIECTB, MPEBPALLCHUSI U COXPAHEHUS SHEPIHUU;

c(hopMUpOBAaHHOCTh YMEHUHN COOIIONATH MTPaBUJIa MOIB30BAHUS XUMHYECKOW MOCYI0N U
7a0opaTopHBIM  OOOPYJIOBaHMEM, a TaKXke TpaBuja OOpalleHUs ¢ BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIIUSIMHU 10 BBIMOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHHUH IIJITAHUPOBATh M BBHIMOIHATH XUMHUYECKUN SKCIIEPUMEHT
(paznokeHrue TEpOKCHUIA BOJOpPOAa B TMPUCYTCTBUU KaTaiu3aTopa, OMPEICICHHE CPEabl
pPacTBOPOB BEIIECTB C IOMOIIBI) YHUBEPCAIBHOTO WHIAMKATOPA, BIWSAHUE Pa3IUYHBIX
(akTOpOB HA CKOPOCTh XMMHYECKON pEeaKluu, peakiMd MOHHOIO OOMEHA, KadyeCTBEHHBIE
peakuuu Ha cyibdpar-, KapOOHAT- W XJIOPHUI-AaHUOHBI, HAa KAaTHOH aMMOHHUSA, pEIICHHE
AKCIIEPUMEHTAJBHBIX 3adad no temam «Mertamuie» u «Hemeramnsl») B COOTBETCTBUU C
npaBUjIaMU TEXHUKH O€30MacHOCTH TpH OOpalleHWHd C BEIIECTBAMU M JIA0OpaTOPHBIM
000pyIOBaHUEM, MPEACTABIATH PE3YIbTaThl XUMUYECKOTO HKCIEPUMEHTa B (hopMe 3amucu
YPAaBHEHH COOTBETCTBYIOIIUX pEaKIuii U (OpMyIUpOBaTh BBIBOJABI HAa OCHOBE ATHX
PE3YJBTaTOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTHUYECKU AHAIU3UPOBATH XUMHUYECKYI0 WH(MOPMAIIHIO,
NOJIy4a€MYyI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM KOMMYHUKAlMU, MHTEpHET u
IPYTHUX);

c(hopMUPOBAaHHOCTh YMEHHH COOJIFOATh IPABHJIA JKOJIOTHYECKH IEeJIeCOO0pa3HOro
MOBEJEHUS B OBITY W TPYIOBOM AESATEIBHOCTU B ILEJSIX COXPAHEHHUS CBOETrO 3JI0POBbS U
OKPYXAIOIIEH MPUPOIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JACHUCTBUS HA KUBBIC OPTaHU3M bl
ONpPENENEHHBIX BELIECTB, IMOHMMAas cMbIca nokasarens IIJIK, moscHaTe Ha mnpumepax
CIOCOOBI YMEHBIICHUS W TPEJOTBPAIICHUS WX BpPEIHOTO BO3ACUCTBHS HAa OPTaHU3M
YEJI0BEKa;

JUIsl 00yYaroluXcsi C OrPAaHUYEHHBIMU BO3MOKHOCTSMH 310POBbS: YMEHUE MPUMEHSTDH
3HaHUS1 00 OCHOBHBIX JJOCTYIHBIX METOJAX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISE CHETBIX W CHaboBHAAMNUX OOydYaloImMXCs: YMEHHE WCIONb30BaTh peibedHo-
TOYeUHyl0 cucreMy o6o3HaueHuit JI. bpaiing gns 3anucu  XuMuYecKux  (HopMyiL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB M TeM NPOrPaMMbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMHUH
IIpenmeT opraandeckoit XuMun. Teopust CTpoeHUS
1.1 et P . p p 3 bubmoreka I1{OK https://myschool.edu.ru/
oprannyeckux coenuHeHuit A. M. Bytieposa
Wroro mo pazaeny 3
Pa3gen 2. YiieBonopoasbl
2.1 [IpenenbHbIe YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenasHblie yrieBoIOPOabI: AIKEHBI, aJIKaJUCHEI,
2.2 pel . HOPOA A 6 1 bubmoreka I{OK https://myschool.edu.ru/
AJIKUHBI
2.3 ApomaThuecKue yrieBoA0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
IIpupoaHbIe UCTOYHUKHU YITICBOJAOPOJOB U HX
2.4 PHpOA yr HOPOX 3 1 bubmoreka I{OK https://myschool.edu.ru/
nepepaboTka
Htoro no pasaeny 13
Pasznen 3. Kucaopoaconep:kamnue oprannieckue coeIuHeHust
3.1 Cruptel. Deron 3 bu6moreka I{OK https://myschool.edu.ru/
3.2 Anwsaerunsl. KapOoHoBbie kucaoThl. CiaoxHbIC 3DUPBI 1 bub6muoreka I{OK https://myschool.edu.ru/
3.3 VrimeBoanl 1 bub6muoreka I{OK https://myschool.edu.ru/
Hroro o paszzeiny 13
Pa3gen 4. A3orcoaepxaniye OpraHndecKue CoOeMHECHUS
4.1 AMUHBI. AMUHOKHCIIOTHI. belkn 3 bub6muoreka I{OK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 IInactmaccel. 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)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMBbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. Teoperudeckue 0OCHOBbI XUMMU
Crpoenue atomoB. [lepuoanueckuii 3ak0H U
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 3 bubmuoteka LIOK https://myschool.edu.ru/
MeHnneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEAKIIUH 6 1 1 bu6moreka I1{OK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 MeTtamib 1 bubmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramnsl 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBsi3b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB 2 bubmuoreka [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/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 2 3
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10 KVIACC

N Konuvects 3
o JIEKTPOHHBbIE HU(POBbLIE
Tema ypoka 0 4YacoB P bp
n/n Hara o0pa3oBaTesibHbIE Pecypchl
Bcero
Tema Ne 1. TeopeTnueckue OCHOBBI OpraHuveckoii xumuu (3 4.)
[IpenMer opraHnyeckol XMMHUH, €€ BOSHUKHOBEHHE, Pa3BUTHE
1 p P ’ P 1 01,09 bub6muoreka ITOK https://myschool.edu.ru/

" 3HAYCHUC

Teopus cTpoeHHS OPTaHUYECKUX COSTMHEHUN A. M.
2 P P . P g 1 08,09 bu6moreka I{OK https://myschool.edu.ru/
BbytnepoBa, €€ 0OCHOBHbBIE MOJOKEHUS

[Ipencrarinenne o Kiaccu(PpUKAUA OPraHUICSCKUX BEIICCTB.
3 Homenkiarypa (cucremarnueckas) ¥ TpUBHAIbHBIC HA3BaHUS 1 15,09 bubmmoreka [1OK https://myschool.edu.ru/
OpPraHUYeCKHUX BEIIECTB

Tema Ne 2. YrieBonopoas! (13 u.)
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUH PSIT 1 22,09 bubmoreka I{OK https://myschool.edu.ru/
5 MertaH ¥ 3TaH — IPOCTEUIINE MPEACTABUTEIN ATKAaHOB 1 29,09 bu6moreka I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 06,10 bu6moreka I{OK https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE TPEACTABUTENIN AIKEHOB 1 13,10 bu6moreka I{OK https://myschool.edu.ru/

IIpaxtuueckas padora Ne 1. «[loaydenune strineHa u
8 p p 5 yi 1 20,10 bu6muoreka I{OK https://myschool.edu.ru/
W3YUYCHHE €T0 CBOMCTBY»

An .b -1,3 ) -1,3.
9 KAICHPL DYTAAHCH=1,3 1 METHIOYTaHeH 1 27,10 bu6moreka I{OK https://myschool.edu.ru/
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHBI

AJIIKMHBI: cOCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUI
10 . p ’ 1 10,11 bu6muoreka I{OK https://myschool.edu.ru/
psia. AUETUIIEH — MPOCTEUIIHI PeICTaBUTENh ATKUHOB

11 BrrunciieHus o ypaBHEHHI0 XUMHAYECKOW peakIiuu 1 17,11 bu6muoreka LIOK https://myschool.edu.ru/

12 ApeHbl: 6eH301 1 TOIyoJl. TOKCHYHOCTh apeHOB 1 24,11 bubnmuoreka IIOK https://myschool.edu.ru/

13 I'eHeTnueckas cBsA3b ynIeBOAOPOAOB, IPUHALICKAINX K 1 01,12 bu6muoreka LIOK https://myschool.edu.ru/
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pa3IMYHBIM KJaccam

[IpupoaHble HCTOYHHUKH YITIEBOAOPOAOB: IPUPOIHBIN I'a3 U

14 MOITYTHBIE HEe(TSAHBIE ra3bl, HEPTh U MPOTYKTHI €€ 1 08,12 bubmuoteka LIOK https://myschool.edu.ru/
nepepaboTKu
[IpupoaHbie HICTOYHUKH YITIEBOAOPOJIOB: IPUPOIHBIN Ta3 U

15 MOTTYTHBIE He(TSAHBIE Ta3bl, HEPTh U MPOIYKTHI & 1 15,12 bubnuoteka LIOK https://myschool.edu.ru/
nepepaboTKH

16 KonrponbsHas padora no pasaeny «YieBoaopoabh» 1 22,12 bubmuoteka LIOK https://myschool.edu.ru/

TemaNe 3. Kucnopoacoaep:kamye opranndeckue coeqnnenus (13 1)

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOIL.

17 pel g P 1 29,12 bu6moreka I1{OK https://myschool.edu.ru/
Bonoponnas cBs3b

18 MHOroaTOMHBIE CIUPTHI: ATHUJICHIJINKOJIb U IIIMLEPUH 1 12,01 bubmuoteka LIOK https://myschool.edu.ru/
deHout: CTpoeHUE MOJICKYIIBI, PU3NUECKUE M XUMHUECKHE

19 . P Kyet, ¢ 1 19,01 bub6moreka I{OK https://myschool.edu.ru/
CBOMCTBA, IPUMEHEHHUE

20 Anpaerunpl: GOpMalIbICTH U alleTATbIECTHA. ALIETOH 1 26,01 bubmoreka I{OK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeieTIbHbIE KAPOOHOBBIE KUCIIOTHI:

21 g pea P 1 02,02 bubmoreka I{OK https://myschool.edu.ru/
MYpPaBbUHAs U YKCYCHAsI
[IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM

22 p p p pa yrey 1 09,02 bu6moreka I{OK https://myschool.edu.ru/
KHUCJIOTBI»
CreapuHOBas 1 0JICMHOBAsI KUCJIOTBI, KAK IIPEICTaBUTEIN

23 P ’ pea 1 15,03 bu6moreka I{OK https://myschool.edu.ru/
BBICIHIMX KapOOHOBBIX KHCIIOT
MBpL1a KaK COJU BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOIIEE

24 5 p ’ B 1 22,03 bub6muoreka I{OK https://myschool.edu.ru/
NeicTBUE
CrnoxHbie 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.

25 up p a p 1 bu6muoreka I{OK https://myschool.edu.ru/
I'uaponus cnoxHbIX 3hUpoB

26 XKupsl: ruaponus, npuMeHeHne, OMoIoruyecKas pojib KUPOB 1 29,03 bubmuoreka LIOK https://myschool.edu.ru/
VYmieBobl: cocras, Kiaccupukanusa. Baxuenmne

27 g ucar 1 05,04 bu6muoreka L{OK https://myschool.edu.ru/
MIpeICTaBUTENH: TII0K03a, PPYKTO3a, caxaposa

28 Kpaxman u nennrono3a kak IpupoIHbIE TOJIMMEPHI 1 bubnmuoreka IIOK https://myschool.edu.ru/

29 Konrponshas padora no pazaeny «Kucnopoacoaepxarine 1 12,04 bub6muoreka I{OK https://myschool.edu.ru/
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OpraHn4eCKuc COCANHCHU A

Tema Ne 4. Azorconepskamue opraannyeckue coefnHenus (3 1)

30 AMUHBI: METUJIAMUH U aHWJINH 1 12,04 bub6muoreka I1{OK https://myschool.edu.ru/
AMHWHOKHCIIOTHI KaK aM(OTepHbIE OPraHHYECKUE

31 Gorep P 1 19,04 bubmoreka I{OK https://myschool.edu.ru/
COCIMHEHUS, UX OMOJIOTHYeCcKOe 3HaYeHue. [lenTumpl

32 benku kak npupoaHbIe BBICOKOMOJIEKYIIIPHBIE COEIUHEHUS 1 26,04 bubnuoteka LIOK https://myschool.edu.ru/

Tema Ne 5. BoicokoMoieKyJIsIpHbIe cOeIMHEeHHS (2 4.)

OCHOBHBIE TIOHSTHS] XUMHH BHICOKOMOJIEKYIISIPHBIX

33 . YUp 1 17,05 bubaunoreka L1OK https://myschool.edu.ru/
COCIMHEHU I
OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX

34 8 P 1 24,05 bu6moreka I{OK https://myschool.edu.ru/

coenuHeHu. [limactMaccel, Kaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC

KanennapHo temaruyeckoe njiaHupoOBaHue YPOKOB
no npeamery «XUMMUSA» 11 knace

Ne | Ne Tema ypoka Mara nposenenus
n/m | ypoxka
Tema 1. TeopeTnueckue 0oCHOBbI XUMHH (29 4)
1. | Crpoenue BemectBa. CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. 01,09 Bubnuoteka
DnekTpoHHas KoHpurypaius aroma. OCHOBHOE U LIOK https://myschool.edu.ru/
BO30YXKJEHHbIE cOcTOsTHUS aToMoB. Kiaccudukanus
XUMUYECKUX 3JIEMEHTOB (S-, P-, d-3memenTs). OcoOeHHOCTH
CTPOEHUS SHEPTeTUYECKUX YPOBHEHN aTOMOB d-3JIEMEHTOB.
[Tepuonnueckas cucteMa XuMHYeCKUX AnemMeHToB J[. M.
MeneneeBa.
2. | Knaccudukaiusi XUMHYECKHX 3JIEMEHTOB (S-, P-, d-371€MEHTHI). 07,09 Bubnnoreka
OCOOEHHOCTH CTPOEHHSI SHEPTETHUECKMX YPOBHEH aTOMOB d- LIOK https://myschool.edu.ru/
aneMeHToB. [leproanueckas cucteMa XMMHYECKHUX 3JIEMEHTOB
.. Menneneena.
3. | ®usuueckwuii cmbicn [lepuoandeckoro 3akona JI. M. 08,09 Bubnunoteka
Menpeneesa. [IpuunHb ¥ 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB LIOK https://myschool.edu.ru/
3JIEMEHTOB U UX COCIMHEHMI N0 IEpUOJIaM U TPYIIaM.
4. | PemreHue pacueTHBIX 3324 M YIIPKHEHHUH 14,09 Bubnnoreka
LIOK https://myschool.edu.ru/
5. | 3aKoH COXpaHEHHsI MAaCChl U SHEPTHH. 3aKOH MOCTOSTHCTBA 15,09 Bubnuoteka
COCTAaRBA. LIOK https://myschool.edu.ru/
6. | Hay4nsie MeTo/ipI MO3HAHUS B XUMUH. McTounnky xumuaeckoit | 21,09 Bubnuoteka
urdopManyu. MoaenupoBaHue XMMUUECKUX IIPOLECCOB U LIOK https://myschool.edu.ru/
SIBJICHUH, XUMUUECKUI aHaJIN3 U CUHTE3 KaK METObl Hay4HOTO
MO3HAHUS.
7. | MopenupoBaHuE XUMUYECKUX MTPOLIECCOB U SIBICHUH, 22,09 Bubnuoteka
XUMHYCCKUI aHAITH3 U CHHTE3 KaK METO/Ibl HAYYHOTO MO3HAHUSL. LIOK https://myschool.edu.ru/
8. | Pemenune pacueTHbIX 3a7a4 U yIpaxxHEHUH 28,09 Bubnnoreka
LIOK https://myschool.edu.ru/
9 9. | DnekTpoHHas MPUPOJa XMMUYECKON CBSI3U. 29,09 Bubnnoreka
QHGKTPOOTPI/IL[EITCJ'ILHOCTB. LI,OK https://myschool.edu.ru/
10 10 | DnekTpoHHAs MPUPOA XUMHUECKOHN CBS3H. 05,10 Bubnunoteka
DJIEeKTPOOTPUIIATETBHOCTb. LIOK https://myschool.edu.ru/
11 11 | PemieHue pacyeTHBIX 33124 U YIPaKHEHUH 06,10 BubnnoTeka
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LIOK https://myschool.edu.ru/
12 12 | Buapl XuMuueckoi cBsi3u (KOBAJICHTHAsI, MOHHAS, 12,10 Bubnmnoteka
MeTaJIMYECKasi, BOJOPOIHAsI) U MEXaHU3MBI e¢ 00pa3oBaHusl. LIOK https://myschool.edu.ru/
13 13 | IIpocTtpaHcTBeHHOE cTpOeHUE MOJeKy. Kpucrammueckue u 13,10 Bubnunoteka
amMopdHbIE BEIIECTBA. LOK https://myschool.edu.ru/
14 14 | TIpocTpaHncTBeHHOE CTpOCHHE MOJIEeKyl. Kpucrammnaeckue u 19,10 Bubnuorteka
amopdHbIE BEIIECTBA. LOK https://myschool.edu.ru/
15 15 | Pemenue pacdyeTHBIX 3a/1a4 U YIPAKHEHUH 20,10 Bubnnoreka
LIOK https://myschool.edu.ru/
16 16 | Tunsl KpUCTAITMYECKUX PEHIETOK (aTOMHAs, MOJIEKYJISIpHA, 26,10 Bubnuoteka
MOHHAs, METAJTMYECKas). LIOK https://myschool.edu.ru/
17 17 | 3aBUCHUMOCTbH (PU3NYECKUX CBOICTB 27,10 Bubnuoteka
BEIIECTBA OT TUIA KPUCTAIUINYECKON permeTku. [[puauns! LIOK https://myschool.edu.ru/
MHOTO00pa3us BEIIECTB.
18 18 | 3aBucHMOCTh (PU3HUYECCKUX CBOWCTB 09,11 Bubnuoteka
BEIIECTBA OT TUIIA KPUCTALTHYECKON PEIETKH. [IpUUUHBI LIOK https://myschool.edu.ru/
MHOT000pa3us BENIECTB.
19 19 | Pemienue pacyeTHBIX 32/1a4 U YIPaKHEHUH 10,11 Bubnunoteka
LLIOK https://myschool.edu.ru/
20 20 | Xumuyeckue peakuuu. [ OMOreHHbIE U TeTeporeHHbIe peakun. | 16,11 Bubnunoteka
LIOK https://myschool.edu.ru/
21 21 | CkopocCTh peakiuu, ee 3aBUCHMOCTb OT PAa3JIUYHBIX (DaKTOPOB: 17,11 Bubnnoreka
HPUPOIEI PEATUPYIOIIUX BELIECTB, KOHIIEHTPALUH LIOK https://myschool.edu.ru/
pearupyrouux BelecTB, TeMIepaTypbl, IUIOMIAIU PeaKIIMOHHOM
MMOBEPXHOCTHU, HAJIMYMS KaTaIN3aTopa.
22 22 | PemieHue pacyeTHBIX 3a/1a4 U yIPAKHCHUN 23,11 Bubnunoteka
LIOK https://myschool.edu.ru/
23 23 | Ponb KaTanu3aTopoB B MPUPOJIE M IPOMBIILIEHHOM 24,11 Bubnnoreka
npou3sBoacTBe. OGPaTHMOCTB PEaKITHIA. LIOK https://myschool.edu.ru/
24 24 | PemeHue pacueTHBIX 3a7a4 U yIPaKHEHUN 01,12 Bubnuoteka
LIOK https://myschool.edu.ru/
25 25 | XuMHYecKoe paBHOBECHE H €r0 CMEIICHUE TI0]] ICHCTBUEM 07,12 Bubnuoteka
pasnuuHbIX HaKTOPOB (KOHIICHTPAIHS PEareHTOB W LIOK https://myschool.edu.ru/
MIPOJIyKTOB PEAKIUH, TaBJICHHE, TEMIIEpaTypa) s
CO3/IaHUS ONITUMAJILHBIX YCIOBUM MPOTEKAHHS XUMUIECKUX
ITPOLIECCOB.
26 26 | PemieHue pacyeTHBIX 33/1a4 U yIpaXXHEHUN 08,12 Bubnnoreka
LIOK https://myschool.edu.ru/
27 27 | TennoBoit 3PeKT XMMUIECKOH PEeaKIUH. 14,12 Bubnnoteka

LIOK 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/

28 28 | Pemienue pacyeTHbIX 3334 U YIPAKHEHUH 15,12 Bubnunoreka
LIOK https://myschool.edu.ru/
29 29 KonTpoabnas padora Nel 21,12 Bubnnoreka
LIOK https://myschool.edu.ru/
Tema 2.1. MeTtaniabl u ux coequHenus (10 4)
30 1 O0600mu1IeHHbBIE CBEACHUS O CTPOCHUH, (PU3HUYECKHX H 22,12 Bubnunoteka
XUMHYECKHUX CBOMCTBAX METAIOB M MX COECIUHEHUM. LIOK https://myschool.edu.ru/
31 2 Penienne pacueTHBIX 3371a4 M YIIPaKHEHHUH 28,12
32 3 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBA NMPOCTHIX 29,12 Bubnunoreka
BEILIECTB — METAJUIOB TJIABHBIX U TOOOYHBIX TOATPYIIIT LIOK https://myschool.edu.ru/
(Menp, xeneso).
33 4 Penrenne pacueTHBIX 3a7a4 M YIIPasKHEHHUH 11,01 Bubnuoteka
LIOK https://myschool.edu.ru/
34 5 Koppo3zus MeTanoB: BUAbI KOPPO3HH, CIOCOOBI 3aIIUThI 12,01 Bubnuoteka
METaJUIOB OT KOPPO3UH. DIEKTPOJIN3 PACTBOPOB U LIOK https://myschool.edu.ru/
pacruiaBoB.
35 6 Pemrenne pacyeTHsIX 3a/1a4 ¥ yIpa)KHEHUN 18,01 Bubnuoteka
LIOK https://myschool.edu.ru/
36 7 [IpuMeHeHne 31eKTPOoIn3a B MPOMBIIIIIEHHOCTH. 19,01 Bubnuoteka
LIOK https://myschool.edu.ru/
37 8 Xumus B crpoutensctse. Llement. beron. [Togbop ontumanbrbix | 25,01 Bubnuoteka
CTPOUTEIBHBIX MATEPUATIOB B MPAKTUYECKON IEATETbHOCTH LIOK https://myschool.edu.ru/
YeJI0BEeKa.
38 9 Pemenue pacueTHbIX 3a1a4 U yIIpaKHEHUN 26,01 Bubnnoreka
LIOK https://myschool.edu.ru/
39 10 Pemenune pacueTHbIX 3a1a4 ¥ yIpa)KHEHUI 01,02 Bubnuoteka
LIOK https://myschool.edu.ru/
Tema 2.2. HemeTayuibl 1 ux coequHenusi (13 4)
40 1 O0600111eHHbIE CBEJIEHUS O CTPOCHUH, PU3UIECKUX U 02,02 Bubnuoteka
XUMHUYECKHUX CBOMCTBaX HEMETAJJIOB M UX COCAUHEHUM. LIOK https://myschool.edu.ru/
41 2 OKHUCIINTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA IPOCTHIX 08,02 Bubnnorteka
BEIIIECTB — HEMETAJUIOB: BOJOPOa, KUCIOPOaa, TAJIOT€HOB, LIOK https://myschool.edu.ru/
cepsl, a30t1a, Gocdopa, yrieposaa, KpeMHHUS.
42 3 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IMPOCTHIX 09,02 Bubnnoreka

BCIICCTB — HCMCTAJIJIOB: BOAOPOJa, KUCJIOPOAa, TaJIOI'CHOB,

cepsl, a30t1a, Gocdopa, yriepoaa, KpeMHHUSI.

LLOK https://myschool.edu.

ru/
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43 4 [TpaBua 6e30macHOi pabOTHI C €AKUMHU, TOPIOYUMHU 22,02 Bubnuoteka
Y TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM LIOK https://myschool.edu.ru/
XUMHH.
44 5 Pemrenne pacdeTHbIX 3a1a4 U YIPAKHEHUN 29,02 Bubnuoreka
LIOK https://myschool.edu.ru/
45 6 Pemenne pacueTHbIX 33124 ¥ yIPA)KHEHUN 07,03 Bubnuoreka
LIOK https://myschool.edu.ru/
46 7 Pemienne pacyeTHBIX 3a/1a4 M YIIPAKHCHUIH 14,03 Bubnuoteka
LIOK https://myschool.edu.ru/
47 |8 X¥MUSL ¥ 9KOJIOTHsl. XMMHUUYECKOE 3arpsi3HEHUE OKPY)KaIOIIeH 15,03 Bubnunorteka
cpenpl U ero nocieactsus. Oxpana ruapocgepsl, MOUBHI, LIOK https://myschool.edu.ru/
arMocepsl, Gropbl U GayHbl OT XUMHUYECKOTO 3arpsi3HEHMS.
48 9 Pemenne pacueTHbIX 3a1a4 ¥ yIPa)KHEHUI 21,03 Bubnuoteka
LIOK https://myschool.edu.ru/
49 10 Pemenne pacueTHbIX 3a1a4 U yIpaKHEHUN 22,03 Bubnuoteka
LIOK https://myschool.edu.ru/
50 11 Penrenue pacueTHBIX 33124 U YIPaKHEHUH 28,03 Bubnuoteka
LIOK https://myschool.edu.ru/
51 12 XHUMHUS U SKOJIOTUs. XUMUYECKOE 3arpsi3HEHUE OKPY)KaroLen 29,03 Bubnnoreka
CpEeIbl U €ro MOCIEACTBUS. LIOK https://myschool.edu.ru/
52 13 Oxpana rugpocdepsl, mouBbl, aTMOC(epsbl, (I0pbI U GayHbI OT 04,04 Bubnuoteka
XUMHUYECKOTO 3arpA3HEHUS. LIOK https://myschool.edu.ru/
53 14 Pemenune pacueTHbIX 3a1a4 ¥ yIpa)KHEHUI bubnuorteka
LIOK https://myschool.edu.ru/
o4 15 KouTponnnas padora Ne2 05,04 Bubnnoteka
LIOK https://myschool.edu.ru/
55 16 Pemenue pacueTHBIX 3a1a4 U YIPAKHEHUN 11,04 Bubnuoteka
LIOK https://myschool.edu.ru/
56 17 Pemenue pacueTHBIX 3a1a4 U YIPAKHEHUN 12,04 Bubnnoreka

LLOK https://myschool.edu.

ru/

Tema 2.3. CB#i3b OpraHn4yecKuX U HeOPraHm4yeckux BemecTs (6 1)
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57 I'eneTnyeckas CBA3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB 18,04 Bubnunoreka
LIOK https://myschool.edu.ru/

S8 ['eneTnyeckasi CBSI3b HEOPraHUUECKUX U OPraHMUECKHUX BEILIECTB Bubnunoteka
LLIOK https://myschool.edu.ru/

59 I'eneTnyeckas cBA3b HEOPraHUYECKUX U OPTAaHMYECKUX BEIIECTB 19,04 Bubnuoreka
LIOK https://myschool.edu.ru/

60 Pemenne pacueTHbIX 3a1a4 ¥ yIPA)KHEHUN 25,04 Bubnuoreka
LIOK https://myschool.edu.ru/

61 Pemenne pacueTHbIX 3a1a4 ¥ yIPaKHEHUN Bubnuoteka
LIOK https://myschool.edu.ru/

62 Pemienue pacyeTHBIX 33714 M yIPaKHEHHIA 26,04 Bubnunoteka
LIOK https://myschool.edu.ru/

Tema 3. Xumus u xku3nb (6 4)

63 Poinb xumMuu B 06ecriedeHnr K00 H4eCcKo, SHEPreTUUECKOn U 16,05 Bubnuoteka
MHUIIEBOH 6e30MacHOCTH, PA3BUTHH MEIUIIMHEI LIOK https://myschool.edu.ru/

64 Posnb xumMuu B 06ecriedeHnn SKOI0TrHUeCKO, SHEPreTUUECKOn U Bubnuoteka
MHUIIEBOH 6e30MacHOCTH, PA3BUTHH MEIUIIMHEI LIOK https://myschool.edu.ru/

65 [Ipencrapnennss 06 0OIMKUX HAYYHBIX MPUHITUIIAX 17,05 Bubnunoteka
[POMBIILIEHHOTO MOJTy4eH s BAKHENIINX BEIIECTB LIOK https://myschool.edu.ru/

66 UYenoBek B MUpE BEUIECTB U MAaTEPUAIIOB Bubnnoreka
LIOK https://myschool.edu.ru/

67 YenoBek B MUPE BEMIECTB U MATEPUAIIOB 23,05 Bubnuoteka
LIOK https://myschool.edu.ru/

68 XUMUs U 300POBbE YEIIOBEKA 24,05 Bubnuoteka

LIOK https://myschool.edu.

ru/
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., O61iecTBO ¢ OrpaHUu€HHON 0TBETCTBEHHOCTHIO «[IPODAY;
Axk1umonepHoe oOmectBo «M3narensctBo «IIpocBenienue»

* Xumus, 11 knacc/ I'abpuensn O.C., O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «MU3narenbctBo «IIpocsemienuey

Beenure Bapuant

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

Beenute 1. O.C.I'abpuensn, I.I.JIbicoBa «Xumust MeTtogudeckoe mocooue — 6a30Bbli YPOBEHB) -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01ast Xumusi B TeCTax, 3ajadax, ynpaxkHeHusx. 11 kmace»
— M.: dpoda, 2023 rox.

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

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBeaenckas «Xumus 11 knacc: HactonpHas kHUTa 17181
yuurens». Yacts 1 — M.: [lpoda, 2019 rox.

5. O.C.I'abpuensn, [.I.JIbicoBa, A.I'Beaenckas «Xumus 11 knacc: HacronpHast kHUTA 118
yuurens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OcTpoymoBa «3agauu 1o XUMHUH U CIIOCOOBI UX PEHICHUS
- M.: «Ipodayn, 2021ros.

7. B.I. lenucoBa «Xumus 11 kiacc noypounsie miansl no yueouuky O.C.['abpuensina,
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'abpuensn, N.I.ocTpoymoB «XUMHUECKU IKCTIEPUMEHT B mikoiie 11 kimacey; - M.:

Hpoda. — 2019 rox.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
Beenure  BBemutemannbichttp://www.chemnet.ru INazeta «Xumusi» u caiit quist yautens «51 uay
Ha YPOK XUMUI
http://him.1september.ru Equnas xomtekius LIOP: ITpeaMeTHas KOMICKIHS «XAMHUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUHBIE SKCIICPHUMEHTHI:

xumusi. Kommekuust Poccuiickoro o01ieo0pa3oBareibHOTO IopTaia



http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnuxOepoBoii

http://www alhimik.ru Bcepoccuiickas omumiuaia MIKOJIbHUKOB 110 XUMUH
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 KOJISIK: XUAMHUSI

http://www.chemistry.ru JlucraniinoHHas OJMMITHA/A TI0 XUMHH: TSICKOMMYHHUKAITHOHHBIN

o0Opa3oBaTeybHbIN TPOEKT






