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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHHU Ha ypOBHE CpenHEro oOIiero odpa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccutickoii deneparuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (efepaibHOl 00pa30BaTENbHON MTPOrpaMMBbI CPEIHETO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
obpaszoBarensHoM ctangapre COO, ¢ yuérom Konuenmum mnpernonaBaHus y4eOHOTO NpeaMera
«Xumus» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, peaqu3yronMX OCHOBHbBIC
oOpa3oBaTenbHbIe NPOTPAMMBI, U OCHOBHBIX MOJOXEHHHA «CTpaTeru pa3BUTHS BOCHHTAHUS B
Poccutickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIX0JI0B K pa3paboTke MpOrpaMMbl [0 XMUMHUHU, K ONPEAETIECHUI0 O0IIel CTpaTeruu
00y4eHHs1, BOCIIMTAHUS U Pa3BUTHUsI OOYUaIOLIUXCS CPEACTBAMH yueOHOro mpeameTa «XUMMs» I
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHLenTyaibHble mnosioxkeHuss ®I'OC COO o
B3aMOOOYCIIOBIIGHHOCTH IIEJIeH, COJEpIKaHusl, Pe3ylbTaTOB OOydeHHs W TPeOOBAaHUN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IIOJIYy4aeMOE€  BBIIYCKHMKaMu  00mieo0pa3oBaTeabHOM
OpraHH3aIy, SBISETCS HEOTHEMIIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIIM
ATAIOM pean3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM yPOBHE KITFOUEBBIX IEHHOCTEH, MPUCYITHX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMS. DTH IEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIECH KyJIbTYphl YENIOBEKA, a TAaK)KE HKOJOTHUECKU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHOM cpere. Peanusyercs xumudeckoe
oOpa3zoBaHue OOydyarOIMXCS HAa YPOBHE CPEAHEro oO0Iiero oOpa3oBaHHsS CPEICTBAMH Y4eOHOTO
npeamera « XUMHU», COAEpKAHUE U MOCTPOCHUE KOTOPOTO OMNpeEIeHbl B MPOrpaMMe MO0 XUMHUH C
yu€ToM crienn(UKA HAYKH XUMHH, €€ 3HAYCHHS B MO3HAHWU NPUPOIBI U B MATEPHAIBHON >KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIMX Leded MW MPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeaHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyi0 poJib B COBPEMEHHOMH
IUBUJIN3ALMH, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBHOT'O HAyYHOT'O MBIIUIEHHUS, B CO3JaHHUE LIEJIOCTHOTO MPECTaBICHUS 00
OKpY’XXalollleM MHUpE KaK O €JMHCTBE MPHUPOABI M YeJOBeKa, KoTopoe (opMUpyeTcs B XMMHUHU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMU 1 BO3MOXKHBIMU 00JIACTSMU IPUMEHEHUS.

TecHO B3aUMOJCHUCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMM, XMMHUsS CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOJIMMBIM yCIOBHEM YCIIEUIHOTO TPYy/Ia U KU3HU Ka)J0T0 4YiIeHa
obmectBa. CoBpeMeHHass XMMMs KaKk Hayka CO3WJaTeNbHas, Kak HayKa BBICOKHMX TEXHOJIOTHH
HaIpaBJlieHa Ha pelIeHue TI00albHbIX MPOoOJeM YCTOMUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBUM € 0OmUMMHU LENIMH W TNPUHIUIAMH CpeIHEero oOmiero ooOpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccebl, 6a30BbIil YypOBEHb M3YUYEHHUsI) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloOIIMXCS, HEOOXOAUMYIO UM MJif
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIECUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CoCTaBIAIOMKME TpeIMeTa «XUMUS SABIAIOTCA 0a30Bble Kypchl — «OpraHuyecKas XUMHsD)
u «O0mas 1 HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX, SIBISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHHH 10 HEOPTaHMYECKON XMMHUU (C BKIIOYCHHEM 3HAHWH W3
o01eld XMMUM) U OpraHndeckor XxuMun. GopMHUpPOBAHNE JAHHON CHCTEMBbl 3HAHUHN MPHU U3yYECHUHU
npeaMera o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHHSI BCEIO MHOT000Opasus BEIIECTB Ha OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa cozaepkanusi KypcoB — «Opranndeckas xumus» u «OOIas ¥ HeopraHuyeckas
XUMUS» copMHpoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOJAXO0Ja K H3YYEHHUIO



yueOHOro Martepuana U OOYCIIOBICHA HCTOPHUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKNX YpPOBHsX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOpPUHM CTPOCHHUS OPraHUYEeCKUX COCAMHEHUH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMUUYECKMX M DJIEKTPOHHBIX IPEJICTABICHUW O CTPOCHUM BEIIECTB.
Cenenuss 00 HM3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTHH — OT YIJIEBOJAOPOIOB IO
CIIOXKHBIX OHMOJIOTUYECKH AaKTUBHBIX COEAMHEHMH. B Kypce oOpraHuyeckoil XMMHM TOJy4aroT
pa3Butue cPOpPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro OOpa30BaHHS TEPBOHAYAIBHBIC
MPEJICTABICHUS] O XMMHUYECKON CBSI3U, KJIacCU(UKAIMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCHMOCTHU
CBOICTB BEILLIECTB OT UX CTPOCHHMS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrjaoMm 3peHHs B mpeamere «XUMHS» 0a30BOr0 YpPOBHSI paccMaTpPHUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro OO0pa30BaHUS TEOPETUYSCKUU MaTepuan |
dakTosornyecKkue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuveckas XUMHS» OOYyYarolIMMCS MPEIOCTABIISICTCS BO3MOXKHOCTH OCO3HATh
3HaYEHHUE MEePHOJNYECKOro 3aKOHa C O0IIETEOPETUYECKIX U METOI0JIOTMUECKUX MO3UIUH, TITy0xKe
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 00001maronieil 10 00bsICHSIOmEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEWIIHMX BELIECTBAX, MX COCTABE, CTPOCHUH, CBOWMCTBAX W
IIPUMEHEHUHU, a TAKXKE€ O XMMUUYECKHX PEAKUUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHsercds B Kypcax 10 wum 11 kimaccoB sineMeHTaMM — COAEpXaHHs, HMMEIOIKUMU
KYJIbTYPOJIOTHUECKUA U TPHUKIAJHOM XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XHMHUHM C JPYTMMH HayKaMH, pacKpbIBaloT €€ pojb B IO3HABAaTEIbHOU W
MPAKTUYECKON JAEATeTbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHUTAaHUIO YBAXKEHHUS K MpOIecCy
TBOpYECTBAa B OOJACTH TEOPUU U TMPAKTUUECKHX MPUIOKEHUNW XUMHUHU, TTOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCSA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WH(MOpPMAIMI0O U TPUMEHATHh €€ Il TOTIONHEHWS 3HAHUWH, pelIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3a/1ad. B menoMm copepkaHue
ydaeOHOro npeamera «XUMUs» JAaHHOTO YPOBHSI M3y4YEHUS OPHUEHTHUPOBAHO HA (POPMUpPOBAHUE Y
00y4Jaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl TMOHMMAaHUS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPTraHWYECKOTO M OPTaHMYEeCKOro MHpa, OOYCIOBIEHHOCTH CBOMCTB
BEILECTB UX COCTABOM U CTPOEHHEM, IT0O3HABAEMOCTh MIPUPOAHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA U
peuieHusT TMPOTHBOPEUMHA MEXKIYy HOBBIMH (aKTaMU U TEOPETUYECKUMH TIPEIINOCHUIKAMH,
OCO3HAaHHE POJNHM XMMHH B PEIIEHUH SKOJOTHYECKHX MpoOJieM, a Takke MpoOieM cOepexeHHs
HSHEPTEeTUYECKUX PECYPCOB, CHIPHS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemenus 3a1a4 BOCIHUTAHUS, PA3BUTHS M COIUANTMU3AIMHA O0YJArOIIUXCSl TIPUHSATHIC
MpOrpaMMoON 1O XHWMHH TOAXOJbl K ONPENCICHUI0 COJACpPXKAHUSA W TOCTPOCHHUS TpeaMera
MpelycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCATbHBIX YYEOHBIX JIEHCTBUH, HMEIONMX 0a30Boe
3HAYEHHE JJIS1 PA3INYHBIX BUAOB JCITEIHPHOCTH: PEIICHUS MPOoOJIeM, TIOUCKa, aHAIM3a U 00paboTKH
uH(pOpMaIlK, HEOOXOAUMBIX i MPUOOPETEHHS OMbITa MPAKTHYECKOH M HCCIIeI0BATEIhCKON
JeSTeTLHOCTH, 3aHUMAIOIIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTtuke npenogaBaHusi XMMHH, KaK HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, TaK H
Ha YPOBHE CpEIHEro 001Iero oopa3oBaHus, MIPU OMPENCIECHUN COJAEPKATEILHON XapaKTePUCTUKH
nejaeil u3ydeHusi MpeaMeTa HalpaBiICHUEM IEePBOCTENEHHOM 3HAYUMOCTH  TPAAUIMOHHO
npu3Haércs  (GOpMUpPOBAaHME OCHOB XHMHYECKOM HayKd Kak oOO0JacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOAUYECKOW TOYKM 3pPEHUs] TaKOW MOAXOJ K ONPEICICHUIO UENeH H3y4YEHHS
MpeIMETa SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs TJIABHBIMHU LEISAMU HM3Y4YeHUs Ipeamera «XHMHSI» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (QopmupoBaHHE CHCTEMBl XHMHUYECKUX 3HAHUH Kak BaXHEHIICH COCTaBISIOMIEH
€CTECTBEHHO - HAYYHOM KapTUHBI MUpa, B OCHOBE KOTOPOW JIekKAT KIIIOUEBBIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XUMHUHM, OCBOEHHE SI3bIKa HayKH, YCBOEHUE H



MOHMMAaHUE CYINIHOCTH JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pPa3BUTHE NPEICTABICHUN O HAyYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peaklui, HEOOXOOUMBIX il MPUOOPETeHHs] YMEHUN OPHUEHTHPOBATHCA B
MHUpE BEIIECTB U XUMUYECKHUX SIBICHUM, UMEIOIIKUX MECTO B IIPUPOJE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Pa3BUTHC YMCHI/Iﬁ U CIIOCO0OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOI[eHI/I€M n O6’b$ICHCHI/IeM
XUMHYECKOTO OKCIEPUMEHTa, COONIOJICHMEM TMpaBHJ 0e30MacHOro oOpameHust C
BEIIIECTBAMH.

Hapsiny ¢ atum, comep:kaTenbHas XapaKTepUCTHMKA LEJEed W 3aJay U3Yy4YeHUs IpeaMera B
porpaMMe Mo XMMHH YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU B
cUcCTeMe cpeaHero obmero oOpasoBanus. CerogHs B MPEMOJaBAaHUU XUMHUHU B OOJBIICH CTCIICHH
oTaéTCs MpeaNoYTeHIE MPAKTUYECKON KOMIIOHEHTE COIepKaHus 00y4eHUs, OpDUEHTUPOBAHHON Ha
MOJITOTOBKY BBINTYCKHHKA 0011e00pa30BaTeIbHON OpraHU3aIiy, BIaICIONIETO He HA0OpOM 3HAHHU,
a (YHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHU M YMEHHSIMH aKTHBHOTO IMOJIy4eHUS
3HAHUU U IMPUMCHCHUS UX B peaJII)HOI\/JI JKM3HU IOJ1d PCIICHHUA MMPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 3THM npu U3ydeHUH npeaMera « XUMHs» JOMHUHHUPYIOIIee 3HaueHue MprUoOpeTaroT
TaKHe 1ENH U 33]]a91, KaK:

ajanTanus oO0y4aroIIUXCcs K YCIOBUSAM AMHAMUYHO Pa3BHBAIOMIETOCS MHpPa, (hOpMHUpOBaHHE
MHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX J>KU3HEHHBIX CUTYalMsX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM,

dbopMupoBaHUEe Y 00YJArOMIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINMN), MEIOIIIX
YHUBCPCAJIBHOC 3HAUCHUC MJIA PA3JIMYHBIX BHUAOB ACATCIBHOCTH: PCHICHUA HpO6J'ICM, IIOHCKa,
aHanmuza ¥ 00paboTku uHpOpManKMKU, HEOOXOMUMBIX ISl MPUOOpPETEHHUS OMbITa ACSITENbHOCTH,
KOTOpass 3aHMMACT BaAXHOC MCCTO B IIO3HAHWM XHMMHH, a TaKXKC I OLCHKU C HOSI/IIII/If/'I
HKOJIOTMUYECKON 0€30MacHOCTH XapakTepa BIMSHHS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB Ha
OpTaHMW3M YeJIOBEKa W MPUPOIHYIO CPEIy;

pa3BUTHE T03HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEMH
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpeTaThb HOBBIE 3HAHHUS [0 XHMHHU B
COOTBETCTBUHU C >KM3HEHHBIMU TMOTPEOHOCTSMHU, HCIOIH30BATh COBPEMEHHBbIE WH(OPMAIMOHHbBIE
TEXHOJIOTHH JUIs TIOMCKAa U aHaiu3a y4eOHOW M Hay4yHO-TIONMYJIApHOW MHGPOpPMAIUU XUMHUYECKOIO
COJIepKaHUS;

dbopMHUpOBaHHE U PA3BUTHE Y OOYJArONIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIIJICHUS,
HAOII0IaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH,
IIpU IMIIAHUPOBAHWHN U TPOBCACHUN XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCIIUTaHHUE Y OOyUaIOUXcsl YOS)KIEHHOCTH B TYMAaHUCTUYECKOW HAMPABICHHOCTH XUMUU,
e€ BaXHOH pONM B pEIICHWU TI00aTbHBIX MPOOIEM PpAIMOHATBLHOTO MPUPOAOIOIL30BAHNUS,
IMOIMOJIHEHUA DJSHEPICTHYCCKUX PECYPCOB M COXPaHCHHA IMPUPOAHOI0 pPAaBHOBCCHUSA, OCO3HAHUA
HEOOXOUMOCTH OEPeKHOT0 OTHOIIEHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpETECHUS
OIIbITa HUCIIOJIB30BaAHUA IMOJYUCHHBIX 3HaHUHU IJI IIPUHATUSA TPaMOTHBIX peIHeHI/Iﬁ B CUTyalu:ix,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

B ydyeObHOM maHe cpemHero oOmero oOpa3oBaHUs MpeaMeT «XHMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOU 001acTi « ECTeCTBEHHO - HAyYHBIE MTPEIMETHI.

OO1iee 4MciIO YacoB, OTBEAEHHBIX ISl M3YYEHHsS] XUMHUHM, Ha 0a30BOM YPOBHE CpPEIHEro
obmiero oopazoBanus, cocraBmsieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11 kmacce —
34 gaca (1 gac B Henemo).



COJAEP/KAHUE OBYYEHUA

Teoperunueckue ocCHOBbI XuMuHu, 11ki1ace

Crpoenune BemiectBa. CoBpeMeHHasi MOJIENIb CTPOSHUS aTOMa. DJIEKTPOHHAsT KOH(PHUTypaIys
atoma. OCHOBHOE U BO30YXJIE€HHbIE cOCTOsIHUS aToMoB. Kitaccuukamus XuMUYeCKUX 3J€MEHTOB
(s-, p-, d-amements). OCOOCHHOCTH CTPOCHHSI SHEPIETUYECKMX YPOBHEH aTOMOB O-3JIEMEHTOB.
[lepuonnueckas cucrtema xumuyeckux anemeHToB J[.M. MenneneeBa. ®u3n4ecKuil CMBICIH
Ilepnonnueckoro 3axkoHa .M. Menneneesa. IIpuuvHbBl M 3aKOHOMEPHOCTH HM3MEHEHHUs CBOWCTB
3JIEMEHTOB U UX COEIMHEHUH IO MEPUOJaM U IpyIIaM. DJIEKTPOHHAS IPUPOAA XUMHUUECKOU CBS3H.
DNEeKTPOOTPULIATEIBHOCTh. Buabl XumHuueckoil cBsi3U (KOBaJE€HTHAas, HWOHHAas, MeTajuInyecKas,
BOJIOPOJHAs) M MEXaHU3Mbl ee oOpasoBaHus. [IpocTpaHCTBEHHOE CTPOEHHE MOJEKYII.
Kpucrannnueckue u amopgHble BelecTBa. THUMNBI KPUCTANIMYECKMX pEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, MeTalinyeckas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BeLIECTBa OT THUIIA
KpUCTaJIIM4ecKor pemeTkd. [IpuunHbl MHOrooOpasusi BeIIECTB. 3aKOH COXPAHEHHs Macchl U
SHEpPruu. 3aKOH MOCTOSIHCTBA COCTAaBA.

XuMmudeckue peakuuu. ['oMoreHHele U reteporeHHble peakuuu. CKOpPOCTh peakiuu, €e
3aBHCHUMOCTh OT pa3iMuHbIX (DAKTOPOB: MPUPOIBl PEArUPYIOLIUX BEIIECTB, KOHICHTPAIUU
pearupyomunx BELIECTB, TEMIIEpPAaTypbl, IUJIOAAM PEAKIMOHHON IOBEPXHOCTH, HAIUYUS
Karanu3atopa. Poib karaanm3aTopoB B MPUPOAE U MPOMBIIUIEHHOM Ipou3BojacTBe. OOpaTuMoCTh
peakuuii. XMMUYECKOE PaBHOBECHE M €ro CMEILIEHUE IMOJ ACHCTBUEM pa3jINYHbIX (PAKTOPOB
(KOHIIGHTpalMsl pPEareHTOB WM TPOAYKTOB pEaKIMH, IaBJICHUE, TemIepaTypa) IS CO3JaHHs
ONTUMAJIBHBIX YCJIOBUI MPOTEKAHHUS XMMHUYECKUX HpoueccoB. TemaoBod 3pdexT xumuueckoin
peakuuu. [lucnepcHsle cuctemsl. lloHsTHe o koutowpax (301u, renu). McTHHHBIE pacTBOpPHI.
Peakuuu B pacTBOpax 37eKTpoauToB. pH pacTBOpa Kak Mmokaszareiab KUCIOTHOCTU cpenbl. ['uaponus
cojeil. 3HadeHHWe TUIpPOJM3a B OHOJOIMYECKMX OOMEHHBIX mHpoueccax. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIIMU B MPHUPOJIE, MPOU3BOACTBEHHBIX INPOILECCAX U KUZHEAESITEIbHOCTU
Oopraiu3MoB. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOICTBA IPOCTBIX BELIECTB - METAIIOB
[JIaBHBIX M TMOOOYHBIX TOATPYIIN (Medb, *KeJIe30) W  HEeMETAUIOB:  BOAOPOJA, KHUCIOpPOa,
raJloreHoB, cepbl, a3oTa, (ocdopa, yriaepona, kpemHus. Kopposusi MeTamioB, BUIbI KOPPO3UH,
CHocoObl 3aIMTHl METAUIOB OT KOPPO3UHU. DJIEKTPOJIU3 PACTBOPOB M paciuiaBoB. lIpumMeHeHue
ANIEKTPOJIM3a B TMPOMBINUIEHHOCTH. OOOOIIEHHbIE CBEAECHUS O CTPOCHHM, (QHU3UYECKUX U
XAMHYECKUX CBOMCTBAX METAJJIOB U UX COCMHEHHI, HEMETAJIJIOB U UX COCIUHEHHIA.

XuMud ¥ KU3Hb

Hayunpsie ™eroapl TO3HaHMS B XHMHH. VICTOYHUKH XUMHYECKOW WH(OpMaIuu.
MogenupoBaHue XUMHUUYECKHX MPOLECCOB U SBJICHHUM, XUMUUECKUI aHAIN3 U CHHTE3 KaK METObI
HAy4YHOTO TTO3HAHUSI.

Xumus u 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpPaIbHbIC BOJBI.
[IpoOnembl, cBsi3aHHBIE C TPUMEHEHHEM JICKAPCTBEHHBIX IMpenapaTtoB. BpenHble MPUBBIUKH H
dakTophbl, paspylIalIIue 370pOBhe (KypeHHE, YHNOTpeOJNICHHWE alKOTois, HApKOMAaHUS).
PammonansHoe nuranue. [1nmessie 1o0aBkr. OCHOBEI ITUILEBOM XUMUM.

XuMus B TIOBCETHEBHOW XH3HU. Moromme u yucTsamme cpenactBa. CpeactBa OOprOBI C
OBITOBBIMH HACEKOMBIMH: PEIEUICHTHI, MHCEKTUIUABI. CpeacTBa JTUYHOW TMTHEHBI U KOCMETHKH.
[TpaBuiia Ge3omacHOW pabOTHI C €IKHUMH, TOPIOUYMMH M TOKCHUYHBIMH BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMHH.



XUMHUS U CeNbCKOE XO34iCTBO. MuHepanbHble U opranumdeckue ymoopenus. Cpenctsa
3aIUThl PACTEHUM.

Xumus U 3Hepreruka. lIpupoaHsle UCTOUYHUKM yriaeBoAOpoaoB. lIpupoaHslii U MONYTHBIN
He(TSIHOH rassl, UX cOCTaB U Hcmoib3oBaHue. CocTaB HeQTH U ee nepepadorka. Hedrenpomykrs.
OxranoBoe umcino Oen3uHa. OxpaHa OKpykarouie cpeapl npu HedrenepepaboTke U
TPAHCHOPTUPOBKE  HE(PTENPOAYKTOB. AJBTEPHATUBHbIE HCTOYHHUKM HHEpruu. XuMusi B
crpoutenbctBe. Llement. beron. IlogOop oONTUManbHBIX CTPOUTEIBHBIX MAaTepHajoB B
IIPAKTUYECKOHN AEATEIbHOCTH Y€JI0BEKa.

Xumus U 3kojorus. XMMUUYECKOE 3arpsi3HEHHUE OKPY)KAIOIIEH Cpelbl U €ro IOCIIEICTBUS.
Oxpana rugpocdepsl, 104BbI, aTMOC(hEPHI, (PIOPBI U PayHbI OT XUMHUUECKOTO 3arps3HEHUS.

[lepeyeHb NPUMEPHBIX IEMOHCTPAIIMOHHBIX ONBITOB

1) MoJenT MOJIEKYJT BEIECTB MMCIONIMX PA3IHYHYI0 THOPUAN3AIMIO IEHTPAIHHOTO aroMa
(B TOoM yncie u 3D-KoMITbIOTEpHBIE MOJICIIH ),

2) MOJIENIM KPUCTAITMYECKHUX PEIICTOK;

3) a1eKTpoIIn3 pacTBopa xyopuaa Hatpus, cyibdara memnu (11);

4) BbIICICHUE TEIJIOTHI PH PEAKI[MH METAJlIa C KHCIOTOI;

5) cMeleHre XMMHUYECKOr0 PaBHOBECHS B 3aBHCUMOCTH OT KOHICHTPAIMH BEHICCTB (Ha
npumepe peakuuu xiaopuia xenesa (111) ¢ ponanugamu);

6) 0Opasibl rpyOOAMCICPCHBIX ¥ TOHKOIUCTIEPCHBIX CHCTEM;

7) abdext Tunmans;

8) peakiuu HOHHOTO OOMEHa;

9) ruApONIN3 HEOPTAaHUYECKHUX U OPraHHMYECKUX COJCH;

10) xoJIeKIHs METAJLIOB,;

11) monyyenue meau u3 okcunaa meau (1) mpu ee BoccTaHOBIGHUH BOJIOPOIOM;

12) xumHuYeCKHe CBOMCTBA METAJIIIOB;

13) KoJIeKIHs CIIaBOB METAJLIOB,

14) BoccTaHOBJIEHHE HOHA Cr2072’ JI0 MOHA Cr3+;

15) 06pasiibl HEMETAILIOB,;

16) peakus HeMeTasIa ¢ METAIUIOM (HAIIpUMeEp, Cepbl U IIMHKA WA ATFOMHHNA);

17) momy4eHue XJOpOBOAOpPOJA, aMMHaKa, HMX pacTBOpPEHHE B BOJE M OIpE/ICICHHE
KHCIIOTHOCTH CPEJIbl BOJIHBIX PACTBOPOB;

18) xuMuveckre CBONCTBA KHCIIOT;

19) peakuuu a30THOM KUCIOTBI C MEJIBIO, YTIIEPOIOM.

ITepedyenn 1a00paTOPHBIX ONBITOB

1) cpaBHEHHE CKOPOCTH PAa3JIOKEHHS IMEPOKCHAA BOJOPOJA MPH HCIOJIb30BAHUU Pa3HBIX
katanm3aropoB (okcua maprania (1V), voaun kaiums, MeTHBINH KyIopoc U T.11.);

2) onpenenenue pH cpeas mpy MOMOIIY YHHBEPCAILHOTO UHANKATOPA,

3) cpaBHEHHE XUMHUYECKOI aKTUBHOCTH METAJUIOB B PEAKIIHSIX C KUCIOTAMU;

4) mosryyeHne THAPOKCHIA METalIa U U3yYCHUE €r0 CBOMCTB,;

5) okparnBaHue TIIAMEHU COJISIMH METAJLJIOB,;

6) cpaBHCHHE XUMUYECKUX CBOMCTB OPraHUYCCKUX M HEOPTAaHUUECKUX KHUCIIOT



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yabTaTaM OCBOCHHUS OOYyYaIONUMUCS
IporpaMM cpefaHero ooéiiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonn4eckoil OCHOBOU I pa3paOOTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHUS IPOTrpaMM
cpenHero odmiero 0opa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/.

B coOTBeTCTBUM € CHCTEMHO-AEATEILHOCTHBIM TOAXOJOM B CTPYKTYypE JHYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEJHEro oOLIero o0pa3oBaHUs BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOIINE!

OCO3HAaHHE OOYYAIOIIMMHCS POCCHICKOM TPakIaHCKONH HIECHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HA OCHOBE KIFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOACTBOBATHCA B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MPUCYIIMMH LEJIOCTHOH CHCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYHE MTPABOCO3HAHUS IKOJOTHUECKON KYJIBTYpPBI U CTOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JIMyHOCTHBIE PE3yabTAThl OCBOSHUS NpenMeTa «XHUMHUsS» JOCTHTAIOTCS B €IMHCTBE YIeOHOH
U BOCIUTATENbHON NEATETbHOCTH B COOTBETCTBUU C T'YMAaHHUCTHMUYECKHMMHM, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMA M HJI€aJlaMH  POCCHHCKOTO TPaKJaHCKOTO O0OIIecTBa,
OPUHATBIMEU B OOIECTBE HOpPMaMM M MpPaBUIAMU TOBEACHHUS, CIHOCOOCTBYIOUIMMH Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JTMIHOCTH OOYJaIOITIXCSI.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMS NpeAMeTa «XHMHS» OTPaKaloT c(HOpPMUPOBAHHOCTH
OTIBITA TTO3HABATEIBHON U TPAKTUIECKOH NeSTETPHOCTH 00YUJAIOIIUXCS 110 PeaTu3alliy IPUHSATHIX B
o0111ecTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHMsI OOYYaIOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX IPaB M OO0s3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPEJCTaBICHNUS O COLMAIBbHBIX HOpMax M IMpaBUJIaX MEXKIUYHOCTHBIX OTHOLICHUNA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENbHOCTHU IMPHU CO3AAHUU y4EOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BEIMIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CHOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U apryMEHTbI JPYrux
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4EOHOU NS TETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUIECKOMY M HAyYHOMY HACIIEANIO OTEYECTBEHHOW XHMUH;

YBa)KEHHsI K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JOCTHKEHHS HAYKH €CTh Pe3yJIbTaT JUINTEILHBIX HAOIOICHHUH, KPOTIOTIMUBBIX
HKCIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJyYE€HUH U MOCIEAYIOLIEM aHaIu3e HHGOpMauu
0 MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHON OTECUECTBEHHON XHUMMUU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSIMH, U TPUHUMATH
OCO3HAHHBIEC PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;



TOTOBHOCTH OLIEHMBAaTh CBOE IOBEAEHUE W TOCTYNKA CBOUX TOBapUIIEH C IO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUA LEHHOCTEH 370poBOro U 0Oe3omacHOro oOpasza >KU3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroeHusl MpaBUil 6€30MaCHOr0 0OpaIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
Y B TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUS [ICHHOCTH MPaBUJI WHIAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30M1aCHOTO TOBEICHUS
B CUTYAIUsX, YIPOKAIOIIUX 3I0POBbIO U )KU3HU JIOJCH;

OCO3HAHUA TMOCIEACTBUM M HENPUITHS BpPEAHBIX TPUBBIUEK (YIMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHmsi:

KOMMYHHKATHBHOW  KOMIIETEGHTHOCTH B  y4eOHO-HCCIICIOBATEILCKONH  JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PEIICHUH MPAKTHYECKUX 3a7a4 COLMAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY U3YUCHHIO MTPOPECCUil pa3IuyHoOro pojaa, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHUS MIPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHYalbHOM TpaeKkTopuu oOpa3oBaHus, Oymyiien
npodeccuu W peanu3alii COOCTBCHHBIX XH3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) ’K0JIOrMYeCKOro0 BOCTIUTAHUSA:

HKOJIOTMYECKU 11eTIECO00PA3HOTO OTHOIIEHUS K MPHUPOJEe, KaK MCTOYHHKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAHUS TJI00AIBHOTO XapakTepa JKOJIOTUYECKUX MPOOIeM, BIHSHHS IKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBLHOM CPEbI;

OCO3HaHUA HEOOXOIMMOCTH HWCIONIb30BaHUS JOCTHKEHUN XUMUHU JUIsI PEIIEHUS BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

AKTHUBHOTO HENPUATHUS JEHUCTBUM, MPHUHOCAIIMX BpEI OKpYXKarolleld NpUpPOAHOU Cpele,
YMEHHUS TPOTHO3UPOBATH HEOIArONMPHUATHBIE SKOJOTUYECKHUE TMOCIEACTBUS MPEANPUHUMACMBIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJUYMsl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, AKOJOTUYECKON KYJIbTYphI, OIbITA
JIEATETbHOCTH  DKOJIOTMUECKOW  HANpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MMO3HABATEIIbHONW, KOMMYHUKATUBHOW U COITMAIBHOM TMPAKTHUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

MOHWMAaHUS CIeNU(UKH XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (HOPMUPOBAHHUU
PaIMOHAIPHOTO HAYYHOTO MBIIIJICHUS, CO3JaHHH IEJIOCTHOTO TPEICTaBICHUS 00 OKpYXKaIoleM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHN U PEIICHUN
po0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAUYMMOCTH XHMHH JUIS COBPEMEHHOM ILMBHUIU3alMU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BAXXHOW POJM B CO3JaHMHM HOBOM 0a3bl MaTepUaIbHOU
KYJIBTYpPBI, PEIICHUU TI00AIBHBIX MPOOJeM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MUIIEBON U 3KOJOTHYECKON 0€30IacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCIIeYeHUH
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHUMAHHsA CYIIHOCTH  METOJOB  IO3HAHUA,
UCIIONIb3YEMBIX B ©CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TOJMy4YyaeMble 3HAHHS IS
aHaJM3a U OOBSICHEHHUS SIBIICHUN OKPY)KAIOIIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS



nenath 000CHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JTAHHBIX C LEJIbI0
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS JIJISl pelIeHus mpobiieM B
pealTbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEIMpEephIBHOMY OOpa30BaHMIO M camMo00pa3oBaHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUM C KU3HCHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3IMuHbIX chepax npodecCHOoHaTbHON AESITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOEGHUS yueOHOTro npeaMera « XUMHUs» Ha YPOBHE CPETHETrO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HaYuMbIe IS (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXIUCHUIUTHHAPHBIC
(MeX1peIMeTHbIE) 00IleHayUYHbIe IOHATHS, OTPa)KAIOLIUE LEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
crnenuuKy METOAOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
SHEpPrusi, SBJIICHHE, MPOLIECC, CUCTEMa, HAy4dHbIH (aKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHble yueOHbIE AEUCTBUS (II0O3HABATEIIbHBIC, KOMMYHUKATUBHBIE, PETYJISATUBHBIC),
obOecnieunBaromue GopmMupoBanue (GpyHKIMOHAIBHON I'PaMOTHOCTH M COIMAIBLHOM KOMIETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ HUCIOJB30BaTh  OCBOGHHBIE  MEXIAUCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUA U YHHUBEpCalbHbIE Y4eOHble JAEWCTBUS B IO3HABATEJIbHOU U
COLIMATILHOM MTPaKTHKE.

MeranpenmeTHble  pe3yiabTaThl  OTPaKarOT OBJAJACHHE YHUBEPCAJIbHBIMH  Y4€OHBIMU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OByaieHHe YHHBEPCAJbLHBIMH Y4e0OHBIMH MO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOrHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO  (DOpPMYJIMPOBaTh M aKTyaJU3UpPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEeNeNIsATh I1ETU JCSITeNbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUA — BBIACIIATH
XapaKTepHble TMPU3HAKKM TOHATHM W  yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MOHATHUA JIA 00BsCHEHNS OTACIIbHBIX q)aKTOB n ﬂBHCHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTAaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTHUECKUE pacCyXIeHus (MHIYKTUBHBIE, ICTyKTHUBHBIC, IO AHAJIOTUH), BBIABISATH
3aKOHOMEPHOCTH U MPOTUBOPEUYMS B pacCMaTPUBAEMBIX SBIEHUSX, (OpPMyNIHpOBaTh BBIBOABI U
3aKJIIOUEHUS,

INPUMCHATE B IMPOLECCC IMO3HAHHWA, HCIOJbB3YEMBIC B XHMHU CHMBOJIMYCCKHEC (3HaKOBBIe)
MOJIeJIH, TIPe0Opa3OBbIBaTh MOJETBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmysna, ypaBHEHHE XHWMHYECKOW PpEaKIMh — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSTh HA3BaHHBIE MOJICIbHBIE TIPEICTABICHUS IS
BBIABJICHUSA XapPaKTCPHBIX ITPHU3HAKOB N3YYaCMbIX BCIICCTB 1 XUMHUYCCKHUX peaKHHﬁ.

2) 6a30BbIe HccCIeI0BaTEIbCKHE TeCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

(I)OpMyJII/IpOBaTB neamm M 3aJadud HCCIICJOBAaHUA, HUCIIOJIB30BAaTh IIOCTABJICHHBIC U
CaMOCTOSITENIbHO C(HOPMYIHPOBAaHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3BI 11O TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITENIbHOTO IIJIAHUPOBAaHUS U TMPOBEACHUS yUYEHHUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 3a XOJOM MPOIECcca, CaMOCTOSTEIHHO



IPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIUPOBATH OOOOLICHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONbIT YYEHUUYECKOW MCCIE0BATENbCKOM M IPOEKTHOH JesTeNnbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATENIBHOMY IIOMCKY METOJOB pEIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX MH(OpMALMK (Hay4HO-TIONYJIsIpHAs JIUTEepaTypa
XMMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VIHTepHeTra), aHaIM3UpPOBAThH
UHQOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTaBICHUS, KPUTHYECKH OLEHHUBATh €&
JIOCTOBEPHOCTh U HEIIPOTUBOPEUMBOCTD;

(GopMynupoBaTh 3ampockl M NPUMEHATh pa3IM4YHbIE METOABI IpU MOHCKEe U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCIOJAb30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMaJbHYIO (OpMY IpelcTaBleHUs HMHPOpMaluu (CXEMBbl,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAY4HbI S3bIK B KauecTBe CpeAcTBA HpU paboTe ¢ XUMHUYECKOM
uHpOpMaLKEi: MPUMEHATh MEXIpeaMeTHbIE ((PU3NIeCKre 1 MAaTeMaTHUeCKNe) 3HAKU U CUMBOJIBI,
dbopMmy1bl, a0OpeBUATYpbI, HOMEHKIATYPY;

HCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISIIHOCTH.

OBJaileHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYILECTBY OOCY)KJAaeMOW TEMbI B XOJ€ JMaora W/WIN TUCKYCCHH,
BBICKA3bIBaTh  WJ€H, (OPMYIMPOBATH CBOM NPEAJIOKEHHS OTHOCUTENIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaThb C IPE3EHTAlMedl pe3yJIbTaTOB IT03HABATEIBHON JEATENBHOCTH, IOJyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOIHEHUN XUMHUECKOIO SKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peau3alil y4eOHOro
npoekta W (OpMyJIUpOBaTh BBIBOJABI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COIJIACOBAHUS MO3ULUHI B X0/1€ 00CYKIeHUS U OOMEHAa MHEHUSMH.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYLIECTBIISTh CBOIO II03HABATENIbHYIO JESTEIBHOCTD,
omnpezenss e€ LeIU W 3aJa4d, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJUlaraéMblii  aJITOPUTM JIEHCTBHM NPH BBHINOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3ajad,
BbIOUpaTh Hanbosee 3(PPeKTUBHBINA COCOO WX pelIeHus ¢ Y4ETOM MOJYy4YEeHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLUSX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HAa OCHOBE CaMOAaHaJIN3a U CAMOOIEHKH.

HNPEAMETHBIE PE3YJIBTATbBI
11 KNIACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O0I11as 1 HeopraHuIecKasi XUMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYIHOU
KapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA TPUPOILI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHOW TIpPaMOTHOCTH, HEOOXOAMMON [UIsl pelieHus
MPAKTUYECKUX 33a4 M OSKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOAHON Cpelie;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAsI BKIFOYAET: OCHOBOIOJIATAIOIINE TOHITHS
(XMMHUYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, - 3JEKTPOHHBIC OpPOUTAIH ATOMOB, HOH, MOJICKYIIa,



MOJIb, MOJISIpDHBI 00BEM, BaJEHTHOCTh, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCJICHHUS,
XUMHYECKasl CBs3b (KOBaJEHTHAas, HOHHAs, MeTajlIM4yeckas, BOAOPOJAHAsi), KpHCTalIM4yecKas
pemérka,  TUMBI ~ XUMHYECKHUX  pEaKIHi,  pacTBOp,  AJEKTPOJMTHI,  HEIIEKTPOIMTHI,
JIEKTPOIUTUYECKAs TUCCOLUALNS, OKUCINTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKONW peaKIuH,
XMMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS DIIEKTPOJIUTHYECKOW JAUCCOLMAIHH,
nepuoauyeckuil 3akoH [l. 1. MenneneeBa, 3aKoH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpAICHUs SHEPTHH NMPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XMMHH, MUPOBO33pEHUECKUE 3HAHUS, JIeXKAle B OCHOBE IOHUMAHUS IPUYMHHOCTU M CUCTEMHOCTHU
XUMHUYECKHX SIBJICHUH, (AKTOJOTMYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IOJYyYCHHH U
0€30I1aCHOM HCIOJIb30BAHUN BAXKHEWIIMX HEOPraHMYECKUX BELIECTB B OBITY U IMPAKTHYECKOH
JIESITEIIBHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTb YMEHUH BBIABIIATH XapaKTEPHbIE IPU3HAKU MOHATUH, yCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS MPH OMMCAHUN HEOPTaHUYECKUX BEILECTB
U UX NpEeBpallCHUH;

c(OPMHUPOBAHHOCTh YMEHHH HCIIONB30BaTh XMUMUYECKYI0 CHMBOJIUKY JUIS COCTaBIICHHS
(bopMyJ1 BEIeCTB U YPAaBHEHUI XUMHUYECKUX peakinii, cucteMaTndeckyro Homenkiarypy (IUPAC)
U TPUBUAIbHBIC HA3BaHUS OTIEIBHBIX HEOPTaHUYECKUX BEIIECTB (YTapHBIH Ta3, YIJICKHCIBINA ras,
aMMMaK, raiéHas U3BeCTh, Heran€Has U3BeCTb, IUThEBAs COJla, TUPUT U JPYyTHE);

c(OPMHPOBAHHOCTh YMEHHUH ONpEAEsITh BAJICHTHOCTh M CTETEHb OKUCICHUS XUMHYECKUX
3JIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBSA3M (KOBAJIEHTHasl, MOHHAs,
METaJUINYeCcKas, BOJOPOJHAS) B COCIWHEHHSX, THUIl KPUCTAUIMYECKON PpEmETKH KOHKPETHOTO
BEIleCTBA (AaTOMHas, MOJEKYJspHasi, HOHHAas, MeTaJulMyecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWIECKUX COSITNHEHHIA;

c(OPMHPOBAHHOCTh YMEHMH YCTaHABJIMBAThH NMPUHAIEKHOCTh HEOPraHMUECKUX BEIIECTB IO
UX COCTaBy K OIpEIelIEHHOMY KiacCy/TpymIie COeAMHEHUH (TpOCThble BEIIeCTBA — METAJIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE THUAPOKCHUIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHHM PacKphIBaTh CMBICT TIepuoanydeckoro 3akona [[. 1. Menaeneesa
U JIEMOHCTPUPOBATh €0 CUCTEMAaTU3UPYIOLTYI0, OOBSICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKIINY;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepPH30BaTh MIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKUX
snemMeHToB 1-4 nepuonos Ileproanueckoi cucreMsl xumuueckux snemeHToB Jl. . Menneneesa,
UCTIONIB3Ysl TIOHATHS «S-, P-, 0-3JICKTPOHHBIE OPOMTANIN», «IHEPrETHYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHMH MO MepHoAaM U
rpymnmaMm [lepuoandeckoil cucremsl XuMu4yeckux 1eMeHToB /. 1. Menneneesa;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMMCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA
HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, IMOATBEP)KAATH CYIIECTBOBAHWE TE€HETHYECKOUN
CBSI3M MEXJy HEOPraHWYEeCKHMHU BEIIECTBAMHM C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMHUYECKUE PEAKIUH [0 Pa3IUYHbIM
NpU3HaKaM (YHCITYy M COCTAaBY PEarupyrOIINX BEIIECTB, TEIUIOBOMY 3((eKTy peakuun, n3MeHEHHIO
CTETIEHEH OKMCIIEHUS 2JIE€MEHTOB, OOPaTUMOCTH PEAKIIMHU, YIaCTHIO KaTaJu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIISITh YPABHEHUS PEAKIUN PA3TUYHBIX THIIOB, ITOJIHBIC U
COKpAIlIEHHBbIE YpaBHEHHUS peaKIMid HOHHOIO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX 3TH
pEaKIMK UAYT 10 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIINH, MTOITBEPHKAAIOIINE KaYeCTBEHHBIN COCTaB
pa3INYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABAThH OINBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PAaCTBOPAaX HEOPTaHWYECKUX BEILECTB;

C(OPMHPOBAHHOCTE YMEHUH PpacCKpbIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

Cc(OPMHUPOBAHHOCTE YMEHMH OOBACHATh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH pEaKLHUU OT
pa3NuYHBIX (AKTOPOB; XapaKTep CMELICHHS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);



c(OPMHPOBAHHOCTh YMEHHMI XapaKTEePU30BaTh XMMUYECKHE MPOLECCHI, JIeKAIIUE B OCHOBE
IPOMBIIIJICHHOTO IIOJIyY€HUs] CEpPHOM KHUCIOThl, aMMMaka, a Takke C()OpPMUPOBAHHOCTh
NpeACTaBiIeHU 00 OOIMMX HAay4YHBIX MPUHIUIAX W 3KOJOTMYECKHX IMpoOeMax XHMHUYECKOTO
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh yYMEHUH TPOBOJAMTH BBIUUCICHUS C HCHOJIb30BAHUEM TTOHSTHS
«MaccoBas JI0J1s BEILECTBA B PaCTBOPE», 00bEMHBIX OTHOILIECHUH ra30B MPU XUMUYECKUX PEaKIUsX,
Macchl BELecTBA WM 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WU O0BEMY
OJIHOTO M3 YYaCTBYIOIMX B PEAKLUU BEIIECTB, TEIJIOBOI0 3PQeKkTa peaklud Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELIECTB, IPEBPAILIEHUS U COXPAaHEHUS YHEPIHH;

c(OPMHPOBAHHOCTE YMEHHUH COONIOJaTh MpaBWila IOJb30BaHUA XUMMUYECKOH IMOCYNOM U
71a00paTOPHBIM 000OpPYJOBAaHHEM, a TAaKKe IpaBUia OOpAIlEHHs C BELIECTBAMHU B COOTBETCTBHUH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XMMMUYECKUH HKCIEPUMEHT
(pa3noxkeHue Mnepokcuaa BoJOpoJa B MPUCYTCTBUM KaTalu3aTopa, ONpeeIeHUe Cpelibl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO MHAWKATOPA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XMMHUYECKON peaklliy, peaklui HOHHOro 0OMEeHa, KauyeCTBEHHbIE PEaKLMU Ha cylb(haT-, KapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHHUsS, pEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«Metamie» un «Hemeraibl») B COOTBETCTBUM C MpPaBUIAMU TEXHUKH O€30MAaCHOCTH IpU
oOpamieHny ¢ BeHIECTBaMH M JIA0OpPAaTOPHBIM O0OpPYIOBaHHEM, NPEACTABIATH PE3yJIbTaThl
XMMHUYECKOTO DJKCIEepUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX pEAKIUA U
(opMyIMpPOBAThH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKU aHAJIU3UPOBATh XUMHUECKYI0 MH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEJCTBAa MACCOBOM KOMMYHHUKaLUHU, IHTEpHET U Opyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJMIOJaTh IpaBHUa 3KOJIOIMYECKH 11EJIecO00pa3HOro
NOBENEHNUA B OBITY W TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHsS CBOETO 3I0POBbS U
OKpYXKarollled NPUPOJHOW Cperbl, OCO3HABaTh ONACHOCTb BO3ICHCTBHS Ha XUBBIE OPraHU3MBbI
onpeAenéHHBIX BEIIeCTB, MoHuMas cMbici mnokazatens [1JIK, mosicHATe Ha mpuMepax CcrocoObl
YMEHBILIEHUS U NPEJOTBPAILECHNS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi OOy4arolMXcsi C OTPaHMYEHHBIMM BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUI CIENbIX U CIa00BHIAMIMX OOY4YarOIIMXCS: YMEHUE HCIOJIb30BATh PENbe(pHO-TOUECUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHME

11 KJIACC
KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l IpOrpaMMBI Beero KOHT%OJILHLIC HpaKTﬁnquKne 06Pa30BATEBLHBIE
padoThbI padoThsI pecypebl
Paznen 1. Teopernueckue ocHoBbl xumun (30 4.)
Baxxueinime moHATHS U 3aKOHBI XMUMHHU 3 bubanorexa [IOK
Tema 1 )
https://myschool.edu.ru/
Tema 2 CtpoeHue BelecTBa 4 bubmunorexa [JOK
https://myschool.edu.ru/
Tema 3 XUMUYECKUE peaKIuu 9 1 BH6J1.H0TCK3 LOK
https://myschool.edu.ru/
PacTtBOpBI 3 bubnuorexa [JOK
Tema 4 1 https://myschool.edu.ru/
Tema 5 MeTamisl 1 X COSTMHEHUS 4 bubamorexa [IOK
https://myschool.edu.ru/
Tema 6 HemeTaimiel u UX coeiMHEHUS 7 1 1
Hroro no paszneny 30
Pasnen 2. Xumwus u Ku3Hb (4 4.)
bu6nmoreka [JOK
Tema 6 XUMUS W KH3HE 4 https://myschool.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



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

ITOYPOYHOE IIVTIAHUPOBAHUE

11 KJIACC
Hara
KosauyecTBo 4yacos U3y4eHust DJIEeKTPOHHbBIE
e Ipum. ungposbie
/i Tema ypoka KonTpo Mpakrun Ilnan dakr o0pa3oBaTejibHbIE
Bcero JLHLBIE yecKHue pecypchl
padoThI padoThI
Beoanblii uHcTpyKTaK, MBI/ Ne
Paznen 1 "TeopeTnyeckue OCHOBbI
xumun"(30 4.) Tema "Basxcetimiue
NOHAMUSL U 3AKOHbL XuMUuu» (3 4.)
Crpoenue BemiectBa. CoBpeMeHHas Bu6miorexa 1JOK
MOJIeTIb CTPOCHHUS aTOMa. DIEKTPOHHAs 1 05.09 https://myschool.edu.r
KoH}urypamnus atoma. OCHOBHOE U /
BO30Y>KJICHHBIE COCTOSIHHS aTOMOB. u
Krnaccudukanus XuMHYECKHAX 3JIEMEHTOB
(s-, p-, d-amementsr). OcoOEHHOCTH
CTPOCHHS SJHEPTETUICCKUX YPOBHEH
aTOMOB d-2JIEMEHTOB.
[leproanueckas cucTeMa XUMUYECKUX
anemeHToB JI.1. Menneneera. ®u3ndecKkuii
cMmbica [lepuoguueckoro 3akoHa bubnmnorexa [JOK
JI.U. Menneneesa. [IpuauHs! 1 1 12.09 https://myschool.edu.r
3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB u/
3JICMEHTOB M HX COCUHECHHM 110 IIEpHOJIaM
U TpyIInaM
but6mmoreka [IOK
3aK0H COXpaHEHHS MacChl i SHEPTHUH. 1 19.09 https://myschool.edu.r
3aK0H TOCTOSTHCTBA COCTAaBA. u/
Tema "Cmpoenue eewecmea" (4 u.). 1 26.09 bubmmorexa 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/

DJEeKTPOHHAs MPUPOJIa XUMHUUECKOH CBSI3H.
DNEeKTPOOTPULIATETLHOCTD. Bunst
XUMHAYECKOH CBSI3M W MEXaHU3MBI €€
o0Opa3oBaHwUs.

https://myschool.edu.r
u/

[TpocTpaHCTBEHHOE CTPOCHUE MOJICKYIL. A Nel bubmmnoreka LIOK
5 [TpyuumHBI MHOTOOOPA3Ms BEIIECTB. 03.10 https://myschool.edu.r
u/
Kpucrammnieckre 1 aMopHbIE BEIIECTBA. J.Ne2
Tunel KPUCTATUINYECKUX PEILIETOK
(aTomHas, MOJEKYJISIpHAsl, HOHHAs, bubnuoreka [IOK
6 MeTan4eckasi). 3aBUCUMOCTh 10.10 https://myschool.edu.r
(U3NYEeCKUX CBOMCTB BEIIECTBA OT TUIIA u/
KPUCTANINYECKOM pereTKu
bubnuoreka [IOK
7 CamocrosiTesibHas padoTa 1o Temam 1710 https://myschool.edu.r
NoNe 1,2
u/
Tema "Xumuueckue peaxyuu" (9 u.) Bu6morexa I[OK
8 XUMHUECKUE PEaKI1H. FOMoreHHE,Ie u 24.10 https://myschool.edu.r
reTeporeHHbIe peakiuu. TemnoBoi /
3pdEeKT XUMHUUECKON peaKIMu. u
CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT Jl.o.Nel,
pa3aMyYHbIX (PAaKTOPOB: MPUPOJIBI WBXT Ne Bu6norexa [IOK
9 PEArMpYIOTIX BEIIECTB, KOHNCHTPartiy 07.11 https://myschool.edu.r
pearupyloIIX BEIIECTB, TEMIEPATypbI, u/
TUTOIIAN PEAKIIMOHHOM MOBEPXHOCTH, =
HAJIMYHS KaTaIn3aTopa.
IMpakTuueckasi pagora Ne 1 « Biausinue bubmotrexa LIOK
10 Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTH 14.11 https://myschool.edu.r
xummnueckoil peakunm» MBI Ne u/
11 O6paTMOCTh peakiuii. XuMUUECKoe 21.11 J.Ned Bbubnrorexa [TOK



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/

PaBHOBECHE U €T0 CMEIIECHHE MO
JeWCTBUEM Pa3IMYHBIX (DaKTOPOB
(KOHIIEHTpAIHs peareHTOB WK
IIPOJYKTOB PEAKIUH, 1aBIECHUE,
TeMIeparypa) AJsi CO3/1aHus
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS
XUMHUYECKHUX IIPOLIECCOB.

https://myschool.edu.r
u/

TennoBolr 3gdeKkT XUMHYECKOW peakIuu JI.Ne3
Pacuérel 10 ypaBHEHMSM XHMHYECKHUX Bu6muotexa [JOK
12 peaknuii, B TOM YHCJIE TEPMOXUMUUYECKHE 28.11 https://myschool.edu.r
pacuéEThl. u/
Port KaTax Bbu6mmoteka [JOK
U3aTOPOB B IIPUPOJIC U
13 p PHpOaL 05.12 https://myschool.edu.r
MIPOMBIIIIJICHHOM TIPOU3BOICTBE. u/
S;;H(;;I;E@;{IBHO-BOCCTaHOBHTeJIBHLIe Bubmorexa IIOK
UpO/Jie, MPOU3BOJICTBEHHBIX
14 peartt PHPOIE, 1P A 12.12 https://myschool.edu.r
nporeccax 1 )XKU3HEAeSITeIbHOCTH |
OpPraHHU3MOB ul
OBoBimeHIe . bubnmorexa [JOK
HUE U CHCTEMaTH3alus 3Ha 0
15 m LA SHARII T 19.12 https://myschool.edu.r
TeMe «XHUMUYECKUE PEaKIIHI) o/
KOHTpo.lH,Haﬂ padora Ne 1 mo remam Bu6miorexa [JOK
«BaxHenmme XUMUISCKUE TIOHSATHS,
16 26.12 https://myschool.edu.r
«CTpoeHHe BeleCTBay, «XUMHUECKUE u/
peaxIm» =
Beoanblii uHcTpyKTak. UBK]/[ Ne J.Ne5,6
AHanu3 KOHTPOJILHOM pabOTHI.
Tema «Pacmesopwviy (3 u.) bubnuotexa [JOK
17 JlucriepcHble  cucreMbl.  IloHsatue o 09.01 https://myschool.edu.r

Koonaax — (3omm, renu). VCTUHHBIE
pactBopbl.PacuéTtel ¢  umcmonp30BaHUEM
TOHSTUS «MAcCOBasi J0JIs BEILIECTBAY.

u/
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Peakuuu B pacTBopax aseKTpoauToB. pH J.Ne7
pacTBOpa Kak 1okasarejb KUCIOTHOCTH Jl.o.Ne2, bubnnorexa [IOK
18 cpenbl. XUMUSL B CEIIbCKOE XO3SHCTBO. 16.01 UBX]T Ne https://myschool.edu.r
MunepanbHbIE U OpraHUYECKHE u/
ynoOpenus. CpencTsa 3aluThl pacTeHUH
Fitho 53 JI.Ne8 bubmuorexa [IOK
u u .
19 AIDOJIH3 COTICH. SHATCHHE THAPOITHSA B 23.01 https://myschool.edu.r
OHMOJIOrMYeCKUX OOMEHHBIX MpoIleccax u/
.Ne9,10,1
(7; %ﬁ% «]Z{eﬂaﬂﬂbl U ux coeouneHus» (J ). }21 Bu6nuorexa [JOK
1€ CBE/ICHHUS O CT
20 t A pOCHHH, 30.01 https://myschool.edu.r
(U3HYECKUX U XUMHYECKHX CBOMCTBAX JI.0.Ne3,5, /
METAJIOB U UX COEIUHEHUN MBX]T Ne w
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubnuoreka [IOK
21 CBOMCTBA MPOCTHIX BEIICCTB - METAJIJIOB 06.02 https://myschool.edu.r
TJIaBHBIX ITOATPYIIIT u/
OKUCIIUTENEHO-BOCCTAHOBUTEILHBIE J.Nell,14 bu6mmoreka [JOK
22 CBOMCTBA MPOCTHIX BELIECTB MOOOYHBIX 13.02 JI.0.Ned, https://myschool.edu.r
noArpynn (Mezb, JKene30) NBX]T Ne u/
K J{.NeNel3 bubnmnorexa [JOK
23 OPPOSHIT METAIIIOB, BRI KOPPOIHH, 20.02 https://myschool.edu.r
CTIIOCOOBI 3aIMTH METAJUIOB OT KOPPO3HUH. u/
DNEeKTPOIN3 pPacTBOPOB U PACILIABOB. bubmuoreka [IOK
24 [IpuMeHEHNE IEKTPOIIN3A B 27.02 https://myschool.edu.r
[POMBIIUIEHHOCTH. u/
Tema «Hememannvt u ux coeounenus» (6 H.Nel5,16
y). OO0OOIIEHHbIE CBEACHUS O CTPOCHUH, but6mmoreka [IOK
25 (bU3MUECKUX U XUMHYECKHX CBONCTBaxX 05.03 https://myschool.edu.r
HEMETAJLJIOB U UX COEIUHEHUIA. u/
26 OKHCIIMTEIIbHO-BOCCTAaHOBUTEIIHHBIC 12.03 J.Nel7 bubmuoreka [{OK
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CBOMCTBaA IMPOCThIX BEIICCTB -
HEMCTAJJIOB: BOAOPOAA, KUCIIOPOJaA,
TaJIOrCHOB.

https://myschool.edu.

ru/

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

J.Nel8,19

bubmunoreka LIOK

27 CBOMCTBA NPOCTBIX BELIECTB - 26.03 https://myschool.edu.
HEMETaJUIOB cephl, a30Ta, pochopa ru/
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubanorexa LIOK

28 CBOMCTBA NPOCTBIX BELIECTB - 02.04 https://myschool.edu.
HEMETAIIJIOB: YIlIepoJa, KpeMHHUS ru/

IIpakTnueckas padora Ne2 .Pemenne
3KCIePHMEHTAIBLHBIX 327124 110 TeMaM bu6mmorexa LIOK
29 «MeTaJuIbl ¥ MX COeTHHEHUs, 09.04 https://myschool.edu.
«HemeTananl u ux coequnenus» , MBI ru/
Ne
bubnuoreka [{OK
30 Konrpoubnan paora Ne 2 no remam 16.04 https://myschool.edu.
Hemeramnsr", "Metanasr".
ru/
AHanu3 KOHTPOJIBLHOU paboTHI.
Paznen 2 "Xumusg v xku3np" (4 4.) Tema
«Xumus u scusnoy (4 4.)
Hayunbie wmeTonpl MMO3HAHUS B XUMUH.
HUcrtounnkn XUMHYECKOW  HUHQPOpPMAIIUHU.
MonenupoBaHue XUMHUYECKUX TIPOIECCOB U
SIBJICHUIM, XWUMHWYCCKHUM aHalIu3 U CHHTE3 bubmmoreka [IOK
31 KaK METObI HAy9YHOTO MMO3HAHUS. XUMHUS U 23.04 https://myschool.edu.

skosorus.  XMMHMYECKOe  3arps3HeHHe
OKpY’Kalollel cpeibl U €ro IMOCIeICTBUS.
Oxpana ruapocdepsl, MoYBkl, aTMochepsl,
baoppl U QayHBl OT XUMHYECKOIO
3arpsi3HEHUS.

ru/
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32

Xumus u 310poBbe. JIekapcTsa,
(bepMeHTbI, BATAMUHBI, TOPMOHBI,
MUHepalibHbIe BOAbL. [Ipobiemsl,
CBSI3aHHBIE C IPUMEHEHUEM
JIEKapCTBEHHBIX MpenaparoB. Bpeanbie
MPUBBIYKH U (PAKTOPBI, pa3pyIlaroniye
310pOBbE (KypeHue, ynorpeoieHue
aJIKoroJis, HapKkoMaHus). ParmonanbHoe
nutanue. [lumessie no6aBku. OCHOBBI
MHHUIIEBOU XUMUH.

30.04

but6mmoreka [IOK
https://myschool.edu.

ru/

33

XuMHS B TOBCEIHEBHOM KU3HU. Moromiie
u yucTsnme cpeactaa. Cpencta 60pbObI
¢ OBITOBBIMH HACEKOMBIMH: PETICIIJICHTHI,
nHCEeKTUIUAbL. CpencTBa TMYHOU
TUTHCHBI 1 KocMeTukH. [IpaBuiia
0e30macHOi paboThI C €AKUMH, TOPIOYNMHU
Y TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU
OBITOBOM XMMHUH

07.05

JI.o. Ne 6,
HBX ] Ne

bubnuorexa [JOK
https://myschool.edu.

ru/

34

Xumuga W dHepretuka. [IpupogHbie
UCTOYHUKHU YIieBoaoponoB. ITpuponHsblil u
NONMYTHBIM He(TAHOW raspl, UX COCTaB M
ucnonb3oBanue. CoctaB HedpTHn U ee
nepepabotka. Heprenpoaykrsl. OkTaHoBoe
yuciao OeHsuHa. OxpaHa OKpyxkKaromei
cpensl  mpu  HedTenepepaboTke U
TPaHCIIOPTUPOBKE He(TErnpoyKTOB.
AnbTepHATUBHBIE HCTOYHMKH  SHEPTHH.
Xumus B crpoutenberBe. LlemenT. betom.
[TonGop  ONTHMaNbHBIX  CTPOMUTEIBHBIX

14.05

bubnmmorexa LIOK
https://myschool.edu.

ru/
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MAaTEPHAJIOB B ITPAKTUYECKOU IEATEIBHOCTH
YyesoBeKa.

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
IKcnepUMEeHTAJIbHAsI YaCTh. JICMOHCTPAIMOHHBIC , 1a00OpaTOPHBIE OIBITHI, PAaKTHYECKUE paboThl npeacTaBieHsl corjacno ®OIT COO

34 2 2







BOCIIMTATEJIbHBINA MOTEHIIAAJ IPEJIMETA «XUMHS»

BocrniutatenbHblii TOTEHIMAN — TpeaMeTa «XHMHS» TpeaycMarpuBaeT (GopMHpoOBaHHE Yy

oOyyaromuxcst 11 kiaccoB yHUBEpCalIbHBIX y4eOHBIX ACWCTBHUI: pelieHus mpoOyieM, MOHUCKa,

aHanmu3a 1 00paboTKu MH(OpMAIMK, HEOOXOIUMBIX JUIS MPHOOPETEHHUS OIbITa MPAKTUYECKON U

HCCHeHOBaTeHBCKOﬁ JACATCIIbHOCTH, SaHI/IMaIOH_[eﬁ Ba)XHOE€ MECTO B IMO3HAHUU XUMHUH. OTO

peain3yeTcs Ha ypoKax uepes:

NpUBJICUYCHHE BHUMAHUS OOYYaIOUIMXCS K [EHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha YpOKax
SIBJICHU, MCIOJIb30BAHUE BOCHHUTATEIBHBIX BO3MOXKHOCTEH CONEpKaHMS pasliena 4depes
1oA00p COOTBETCTBYIOIIUX YIMPAXHEHHMH, 3a/1a4, XUMHUYECKAX PEAKLUi, OPraHU3aLUI0 UX
paboTel ¢ moxy4aeMol uWHpOpManuel- WHUIMHPOBAHUE €€ OOCYXKICHHS ,BBIPAOOTKHU
CBOETO OTHOIICHUS K HEI;

noOyX/IeHue 00ydJalomuxcsi COONM0JaTh HA YPOKE OOIICPHUHSATHIE HOPMBI ITOBEACHUS,
npaBwia OOIIEHHS CO CTapIIUMH (IIEarOTMYEeCKUMH pPAOOTHUKAMM) U CBEPCTHUKAMH
(oOyyaronMucs ), IPUHLIUIBI Y4eOHON TUCIMUIUIMHBI M CAMOANCIUIUIHHBL;

YCTAaHOBJIEHHE MEXKIIPEIMETHBIX CBA3€H XHMUU C JPYTMMH HayKaMH: HCTOpHEH,
reorpadueil, MareMaTUuKoOH, (pU3nKoN, OMOJIOrHel, TMHT BUCTUKOMH;

U3YYEHHE MAaTEepUaJIOB O HAaY4YHBIX OTKPBITHUSX, JIMYHOCTHBIX KauyecTBaXx M 3aciIyrax
PYCCKHUX U 3apyO€KHBIX YUEHBIX;

BKJIIOYEHHE B COJAEp)KaHUE Y4eOHBIX 3aHATUM Marepuaina, I[O3BOJIIOLIETO0 PACKPHITh
CYIIHOCTb 9KOJIOTHYECKUX MPOOJIEM M CIIOCOOBI X pEIIeHHs: O MPEeAEIbHO JTOMYCTUMOM
KOHIIEHTPAllUM OIAaCHbIX BELIECTB; OO0 WCTOYHMKAX 3arpsA3HEHUH U Mepax Mo
00€CIEeYeHNI0 3KOJOrMUecCKOd O€30MacHOCTH; O 3aMeHe TPAJAULMOHHBIX XMMHUYECKHX
MIPOU3BOJICTB TEXHOJIOTUSMU «3EJIEHON XUMUNY;

(dopMHpOBaHHE HABBIKOB T'PAaMOTHOTO M  0€30MacCHOTO OOpallleHUs C BelIeCTBaMH,
HEOOXO/IMMBIMU B IIOBCEIHEBHON KU3HH;

BKJIIOUEHUE B COZIEpKaHUE YPOKOB MH(POPMAIIUU O Pa3BUTHUU XMMHUECKON HAyKH B Halei
CTpaHe;

JIEMOHCTPAIMIO BAXKHOCTH XUMHUYECKUX 3HaHUM B BbIOOpe Mpodeccuu, CBSI3aHHOU C
XUMHUEH, U PACKPBITUE MEPCIIEKTUB TaHHOT'O BBIOOPA;

NPUMEHEHHE Ha ypOKax MHTEPAKTUBHBIX (OpPM paboThI ¢ 00yUYaroIUMUCS, KOTOPBIE JAIOT
BO3MOXHOCTh TNPHOOPECTH OMNBIT BEACHHUS TUCKYCCHUHM, KOHCTPYKTHBHOIO  JIMAJIOTa,
rpynmnoBoil pa®oTel WM paboThl B Mapax, KOTOPbIE CHOCOOCTBYIOT OOydYaromuMmcs
KOMaH/IHOH pa0oTe U B3aUMOJAEHCTBUIO C APYTUMHU 00yUarOIUMHUCS;

MHUIMUPOBAHUE U TOJIECPKKY HCCIEeI0BATEIIbCKOW JAESITeIbHOCTH OO0y4aroumxcs B
pamMKax peald3alii MU UHAUBUIYAJIbHBIX IPOEKTOB, BBICTYINIEHUH, COOOLICHHUIA.



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

e Xwumus, 11 kmacc/ I'abpuensu O.C., OctpoymoB N.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemienue»

o Xumus,10 knacc / Epémun B.B., Ky3smenko H.E., Tepeann B.1., Ipo3noB A.A., mox
penakuueii Jlynuna B.B. / ba3oBblit ypoBeHb

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
YyeOHUKH:

o Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB W.I"., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

o Xumus,10 knacc / Epémun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3noB A.A., nox
penakuueii Jlynuna B.B. / ba3oBblit ypoBeHb

HopmaTtupHas 0aza:

1). ®enepanpublii 3akoH «O06 oOpa3zoBanuu B Poccuiickoit denepannn» ot 29.12.2012 No 273-D3.

2).OenepanbHblil rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEAHEr0 00LIero 00pa3oBaHus

(®I'oC COO) (npuka3 Munucrepersa npocsenienus Poccutickoit @enepanun ot 12.08.2022 Ne
732).

3). ®enepanpHas oOpa3oBarenbHas Iporpamma cpearero oomero oopazosanus (GOIT COO)
(mpuxa3 Munuctepctsa npocsemenust Poccuiickoit @enepaunu ot 18.05.2023 Ne 371).
®enepanibHasg 00pa3zoBaTesbHAs IPOrpaMMa o yueOHoMYy npeameTy «Xumus» (0a30BbIi
YPOBEHb) HaXOIUTCA Ha cTp. 2595.

4). Konnenuus npenojiaBaiusi yueOHOro npeamera «XuMusi», B 00pa3oBaTelbHbIX OpraHU3alusax
Poccuiickoii @eneparum, peaau3yoLnx OCHOBHbIE 00111e00pa3oBaTelbHbIe TPOrpaMMbl
(yTBepkaeHa perieHneM Kosuieru Munuctepersa npocsenienus Poccuiickoit denepanun
npoTtokosioMm oT 03.12.2019 Ne [TK-4BH).

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubanoreka I{OK https://myschool.edu.ru/

e S cpam EI'D. Xumus. DnekTpoHHBIN 00pa3zoBaTenbHbli pecype - «5 cnam EI'D. Cpennee
oOuiee obpazoBaHue. YueOHbIN MOJYJb MO PELICHUIO TPYAHBIX 3aJaHUM 10 yueOHOMY
npeamety «Xumusi».10-11 xknaces», AO U3natensctBo «IIpocBemenue

e JlomamHue 3aaaHusg. XuMus. - DIEKTPOHHBIN 00pa3zoBaTesbHbIN pecypc «/lomanrnue
3amanus. Cpennee ooiiee oopazoBanue. Xumusi»,10-11 kmaccer, AO M3naTenscTBo
«[Ipocsemenue»

o Tpenaxép «O0nako 3Hanmi». Xumus. 11 kmacc. - TpeHaxEp «O06mako 3HaHUN». Xumus. 11
knacc, OO0 «Duzukon JIady»

e BoG-caiit «Egunas xoyutekuuMs 1IHUQPOBBIX 00pazoBaTenbHBIX pecypcoB», URL:

http://school-collection.edu.ru.
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