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l. IlosicuuTEeILHAA 3aNMUCKA

PabGouass oOpazoBarenpHas mporpaMma Mo Y4YeOHOMY MPEAMETY XUMHUS s 11 kxmacca
COCTaBJieHa Ha OCHOBAHUH CJICIYIOIINX HOPMATHUBHO - TIPABOBBIX JOKYMEHTOB:

*  @enepanbublii 3akoH oT 29 nekadbps 2012 roma Ne 273 — @3 «O6 ob6pa3zoBaHUU B
Poccuiickoit denepanuny;

*  @enepanpublii  kommnoHeHT ['ocymapcrBeHHoro OoOpasoBarenbHoro CranmapTa
o0miero o0pa3oBaHUs YTBEPKIACHHBIM Tpukazom MwuHoOpa3oBanusi Poccuu «O06
yTBepKACHUH  (efepalbHOrO0  KOMIIOHEHTa  TOCYJIapCTBEHHBIX  CTaHJIApPTOB
HAYaJIbHOTO OOIIEero, OCHOBHOrO oO0mero u cpeaHero (MOJTHOTO) OOIIero
obpazoBanus ot 05.03.04. Ne1089.

» Tabpuensa O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB o01ie00pa3oBaTeIbHBIX
yUpexKIeHUN— 2-¢ 3., nepepad. u gon. — M.: lpoda, 2015

*  Vuebnsiii mnan MBOY «tOxuenckas COII» na 2022 — 2023 y4eOHbIi TO/;

* Pabouas mporpaMma OpPHEHTHpPOBaHA Ha HCIOJb30BaHHE Y4EOHO-METOIUYECKOTO
komruiekta mox penakiuein O.C.I'abpuensna, A.B.Kymooii. M.: lpoda, 2021

Y4eOHUK COOTBETCTBYET (enepaTbHOMy KOMIIOHEHTY TOCYIapCTBEHHOTO O00pa30BaTEbHOTO
cTanjapra, umeer rpud «Pekomennosano MunmucrepcTBoM 00pa3oBaHust U Hayku PDy.

I/I3yquHe XUMHHU SBJIACTCA OOHHUM M3 KOMIIOHCHTOB IIpoHecCa pPasHOCTOPOHHETO
pPa3sBUTHSL U BOCHHUTAHUS OOYHYAIOUIMXCS; CTAHOBJICHMS UX HHIMBUAYAIBHOCTH; CIIOCOOHOCTU
QIalITUPOBATBCS W HCIIONIb30BaTh CBOM TOTEHIMAI B BHIOOpE JalbHEHIIEro oOpa3oBaHMA,
npodeCCHOHATIBHON JEeATEIbHOCTH, a TaKXKe pealn30BaTh ceOs B YCIOBHSIX COBPEMEHHOIO
oOuiecTna.

enn n 3agaum:

W3ydyeHne XUMHHM CIIOCOOCTBYET pEIICHUI0 o0well yeau eCTECTBEHHOHAYYHOTO
00pa3oBaHUs — JaTh €IUHOE MPEACTABICHUE O MPUPOJE, CPOPMUPOBATH ECTECTBEHHOHAYYHYIO
KapTUHY MHUpPA, MHPOBO33PEHHE M DKOJIOTMYECKYIO KYJBTYpy, a TaKK€ BHOCUT BKJIAJ B
(dbopMUpOBaHNE HPABCTBEHHOCTH, JYXOBHOCTH, OOIIMX KJIIOYEBBIX KOMIIETEHIIUI, B BOCIIUTAHNE
TPYAOIIO0US, SKOJIOTUYECKON U MOTPEOUTENBCKON KyJIbTYphl yUallluXcsl.

I/I3yquI/Ie XHMHHU B cpezLHeﬁ IIKOJIC IIPU3BAaHO 00€CTICUUTD:

-pa3BuTHE MH(GOPMALMOHHBIX 00IIeyYeOHBIX YMEHUH, @ UMEHHO YMEHUN HaXOIUTbh, TOHUMATH,
nepepabarbiBaTh HMH(OpPMALMIO W3 pa3HbIX MCTOYHHUKOB, B TOM uucie u3 cetu HWHTepHer,
CO3/aBaTh MyJIbTUMEINANPE3EHTALINN, 3CCE U JIP.;

-0CO3HaHHUE I[EHHOCTH XMMHUYECKON MH(OpMaluu U 00pa30BaHUs, 3HAUUMOCTH 3HAHUN XUMHH
JUISL KaXJ10T0 YelloBeKa He3aBUCUMO OT €ro Mpo(ecCHOHATbHON AEATENbHOCTH;

-pa3BUTHE Yy YYalIMXCS MHTEJUIEKTa, HPABCTBEHHOCTH, KOMMYHMKAaTHUBHOCTH, IOHHUMaHUS
00I11eCTBEHHON 3HAYMMOCTH HAyKH XUMHUH U €€ TeXHOJIOTUI KaK UCTOYHMKA MOITy4YEeHUSI MHOTHX
’KU3HEHHO BAYKHBIX MPOJAYKTOB U MaTEPHAJIOB;

-(opMupoBaHNEe MO3UTHBHOTO OTHOLICHHMS K XMMHHM KaK BO3MOXHOH 00JacTu JayibHeiIero
XUMHUYECKOTro 00pa3oBaHus U MPOPeCcCHOHAIBHOMN 1EeITeIbHOCTH.

O0mas xapakTepucTHKa y4eOHOr0 npeaMera.
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[Iporpamma Ga3zoBoro kypca xumuu 11 Kjgacca oTpakaeT COBPEMEHHBIE TECHIICHIIUU B
IIKOJIbHOM XUMUYECKOM 00pa30BaHUM, CBSI3aHHBIE C pe(hOPMHUPOBAHUEM CPETHEN IITKOJIBI.

MeTo10/I0THYeCKO OCHOBOM IMOCTPOEHHUS y4eOHOro COAepkKaHHs Kypca XUMHH
0a30BOro ypoBHSI ISl CpPEIHEH IIKOJbl SIBUJACh WUIES UHMESPUPOBAHHO20 Kypcd, HO He
ecmecmgo3nanus, a xumuu. Takoro Kypca, KOTOpbIH OJIM30K M MOHSATEH ThICSYaM POCCUUCKHX
YUHUTENIeH U JOCTYIIEH U UHTEPECEH COTHSIM THICAY POCCUUCKUX CTAPIICKIACCHUKOB.

[lepBast unest Kypca — 3TO 8Hympunpeomemuas unmezpayusi y4eOHON TUCIUIUINHBI « XUMUS).
Wnest Takoil MHTETpaly JTUKTYET CIACAYIOUIYI0 OUYE€pPEAHOCTb MU3YUYCHHS Pa3/eioB XUMHH: BHA-
yaie, B 10 kiacce, U3ydaercsi opraHnyeckas Xumus, a 3atem, B 11 kiacce, — o011as Xumusl.

Nzydenue B 11 kiacce OCHOB 00IIEH XMMUU TO3BOJIAET ChOPMUPOBATH Y BBHIITYCKHUKOB
CpPEeIHEH MLIKOJbI MPEICTAaBICHUE O XMMHMHM Kak O ILEJOCTHOW HayKe, IOKa3aThb €JIMHCTBO €€
MIOHATUM, 3aKOHOB U TEOPUM, YHUBEPCAIBLHOCTb U IPUMEHUMOCTb UX KaK JUIsl HEOPTaHUYECKOM,
TaK Y JIJIs1 OpPraHu4eCKON XUMUHU.

Bropast upes xypca — 3TO MmedcnpeOmMemHas ecmecmeeHHOHAYYHAs UHmeSpayusl,
MO3BOJIAIONIAs Ha XUMHYECKOM Oa3ze oObeAMHUTH 3HaHMS (GU3MKH, Ouosoruu, reorpaduu,
9KOJIOTMM B €IMHOE IIOHUMAaHHE €CTECTBEHHOr0 MHpa, T. €. C(OpPMUPOBATh ILIEIIOCTHYIO
€CTECTBEHHOHAYUYHYI0 KapTUHY MHpPA. DTO MO3BOJIUT CTApIICKIACCHUKAM OCO3HATh TO, YTO Oe3
3HAHUSI OCHOB XUMHH BOCTIPUATHE OKPYKAIOLIEro MUpa OyJI€T HEMOJIHBIM. .

Tperbst uaes Kypca — 3TO uHme2payus XUMUYECKUX 3HAHUU C 2YMAHUMAPHLIMU
OUCYUNIUHAMU: WCTOPUEH, IUTEPATypOl, MUPOBOM XYJ0KECTBEHHOM KYJIBTYPOM. A 3TO, B CBOIO
ouepellb, MO3BOJSIET CPEACTBAMH y4eOHOro MpeaMeTa MoKa3aTh POjb XUMHHM B HEXUMHUYECKON
chepe UEIOBEUECKOM JEeATENbHOCTH, T. €. IIOJHOCTBbIO COOTBETCTBYET TyMaHHM3aluud U
TyMaHUTapHU3ai 00yUYeHHUS.

Teopernueckyro  OCHOBY Kypca OOMmEH XHMHH  COCTaBJISIIOT ~ COBPEMEHHBIC
MIPE/ICTABIICHHUS:

1. 0 CTPOCHUHU BelecTBa (NMEPUOJUYECKOM 3aKOHE M CTPOCHUU aToMa, THIax

XUMUYECKUX CBSI3€M, arperaTHOM COCTOSIHUM BEIIECTBa, M[OJUMEpax H
JIUCTIEPCHBIX ~ CHUCTEMAaxX, Kad4eCTBEHHOM U  KOJHUYECTBEHHOM  COCTaBe
BEIIIECTBA);

2. XUMHUYECKOM TIporiecce (KiaccuPuKamuy XUMUYECKUX PEAKIIUi, XUMUIECKON
KMHETUKE U XHMHUYECKOM PpAaBHOBECHH, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
mpolieccax), alalTUPOBaHHbBIE TI0JT KYPC, PACCYUTAHHBIN Ha 2 4 B HEACIIO.

3. @DaKTUYECKYI0 OCHOBY Kypca COCTaBISIOT OOOOIIEHHBIE MPEICTaBICHUS O
KJIacCax OPraHMYECKUX M HEOPTAHMYECKUX COSMHEHUN U UX CBOMCTBAX.

Takoe mocTpoenne Kypca 0o0IIeil XUMUU TO3BOJISIET MOJABECTH YYAIUXCS K TTOHUMAHHUIO
MaTepUABbHOCTH W MIO3HABAEMOCTH MHUpPa BEIIECTB, IPUUYMH €r0 MHOTO00pa3usi, BCeoOIIel CBsI3u
apreHu. B cBOIO ouepenb, 3TO JaeT BO3MOXKHOCTh YYAIIUMCS Jy4Ille YCBOUTH COOCTBEHHO
XUMHUYECKOE COJIepKaHUE U TTOHATh POJIb M MECTO XUMHUHU B CUCTEME HAyK O TIPUPOJIE.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y1eOHOT0 peaMeTa

JInsi co3HATEIBHOTO OCBOCHMsS TpeaMera «XHMHsS» B IIKOJbHBIA KypC BKITFOUCHBI
00s13aTeNIbHbIE KOMITOHCHTBI COJICPYKAHHUSI COBPEMEHHOTO XUMHUYECKOTO 00pa30BaHus:

1)  xumuueckue  3Hanusi  (TEOPETHYECKHE, METOJNOJOTMYECKHE, NPUKIATHBIC,
oInucaTeIbHbIE — S3BIK HAYKH, aKCHOJIOTHYECKHIE, HCTOPUIECKHE U JIP.);

2) paznuunvle ymeHusi, Hagviku (00IEYyIeOHbIC U CIICITU(PUUECKUE 10 XUMHH );

3) yennocmuvie omnowenus (K XAMAH, KU3HHU, IPUPOJIE, 0OPA30BAHHUIO | T. 11.);

4) onvim NpPOOYKMUGHOU OesimelbHOCMmYU PA3HOTO XapakTepa, o00ecreunBaroIunii
pa3BUTHE MOTHBOB, HHTEIIJICKTA, CIOCOOHOCTEH K caMOpeaIn3aliy U APYTHX CBOWCTB JIMYHOCTH
YUCHHKA,;

5) karouesvie u yueOHO-XUMUUECKUE KOMIEMEHYUU.



B kauecTBe yennocmmuwix opueHmupoe xumuuecko2o 0o6pazoeanusi BICTYNalOT O0BEKTHI,
U3ydaeMble B Kypce XMMHUH, K KOTOPbIM y ydamuxcs (OpMUpPYETCs IIEHHOCTHOE OTHOILICHHE.
[Tpr >TOM Beayllyr pOJIb WUIPAIOT IO3HABaTENIbHbIE LEHHOCTH, TaK KaK JaHHbIM y4eOHBIN
IpeIMeT BXOJUT B TIPYyNIy IPEIMETOB IO3HABATEJIbHOIO IIMKJA, IJIaBHAsl L€ KOTOPOTrO
3aKJIFOYAETCS B U3yUYECHUU IPUPOJBIL.

OcHOBY nosnasamenvHbix YenHocmel COCTaBISIOT HAy4YHbIE 3HAHMSI, HAYYHBIE METOJIbI
IIO3HAHUS, a IICHHOCTHbIE OpUEHTALMH, (HOPMHUPYEMbIE Yy YyHaIIMXCs B IpoLecce HU3y4EHUs
XUMUH, IPOSABIIAIOTCS:

e B IPU3HAHWM LEHHOCTU HAy4YHOIO 3HAHMUSA, €ro IPaKTUYECKOW 3HAYUMOCTH,

JIOCTOBEPHOCTH;

e B IICHHOCTH XUMHYECKHX METOJOB UCCIIECI0BAHUS )KUBOW U HEKUBOM IIPUPOLIBL;
e B IIOHUMAHUM CJOXKHOCTM U HIPOTUBOPEUMBOCTU CaMOIro IIpoliecca IO3HAHUS Kak

U3BEYHOTro cTpemiieHus Kk Mcrune.

B xauectBe O0OBEKTOB yenHocmel mpyoa u Ovima BHICTYNAIOT TBOpPYECKAas
co3ujaTenpHas JESITeIbHOCTb, 3J0POBBIM 00pa3 KHU3HH, a YEHHOCmHble OpUeHmayuu
cooepocanus Kypca Xumuy MOTYT pacCMaTpUBAThHCS Kak (OPMHUPOBAHUE:

e YB@XUTEJIBHOIO OTHOILIEHUS K CO3UAATEIbHON, TBOPYECKON JESATEIbHOCTH;
e IIOHMMAaHHUS HEOOXOAMMOCTH 370POBOIr0 00pa3a )KU3HHU;
e MOTpeOHOCTH B OE3yCIOBHOM BBINOJHEHUM IpaBUJI O€30IaCHOTO HCIIOJIb30BaHMS

BELIECTB B [IOBCEHEBHOM KU3HU;

e CO3HATENBHOTO BbIOOpPA Oyayliel MpodecCuoHaNbHOM AesTeTbHOCTH.

Kypc xumum oOnagaer peaJbHbBIMM  BO3MOXKHOCTSAMM s (DOPMUPOBAHUS
KOMMYHUKAMUBHLIX YeHHOCmell, OCHOBY KOTOPBIX COCTaBJISIFOT IpoLecc OOLIeHHUs, TpaMOTHas
peub, a IIEHHOCTHBIE OPUEHTALIMH HaIlpaBJIeHbl HA OPMUPOBAHUE Y yUAIIMXCS:

e HAaBBIKOB IIPABWJIBHOT'O MCIIOJIb30BAHMS XUMUYECKON TEPMUHOJIOTHH U CUMBOJIMKH;
e TMOTPeOHOCTH BECTH JUAJIOT, BBICIYLIMBATH MHEHHE OIIIOHEHTa, YYacTBOBaTb B

JUCKYCCHH;

e  CIIOCOOHOCTU OTKPBITO BbIpaXKaTh U apryMEHTHUPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHUS

I1. [Inanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOr0 Ipeamera.

B pe3ynbrare u3ydeHus XuMuM Ha 6a30BOM YPOBHE YUCHHK JIOJKEH 3HAMb/NOHUMAMD
e Ba)KHEHIIMEe XMMHMYECKHe NMOHSTHS: BEIIECTBO, XMMHYECKHHM DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTENIbHAs MOJIEKYyJIsipHasi Macca, HOH, aJUIOTPONMs, H30TOIbl, XHWMHUYECKas CB3b,
IIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTb, CTENEHb OKHUCIECHMS, MOJIb, MOJISIpHAs Macca,
MOJIIDHBIA 00BEM, BELIeCTBA MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS, PacTBOPHI,
IEKTPOJINT M HEIJNEKTPOJIUT,  DIEKTPOJUTHYECKAas  JUCCOLMALMSA,  OKHCIUTENIb U
BOCCTAaHOBUTENb, OKUCJIEHHE W BOCCTAHOBJIEHME, TEIUIOBOM 3(PQPeKT XMMHUYECKOW peakuuwu,
CKOPOCTh XMMHUYECKOW PpEaKLMH, KaTajlu3, XMMHUYECKOE DPABHOBECHE, YIJIEPOJHBIN CKEIET,
(byHKIIMOHaIbHAs TPYyIINa, U30MEPHUs, TOMOJIOTH;

® OCHOBHBIC 3aKOHbI XHMHHU: COXpaHCHUA MACCbl BCHICCTB, SHCKTPOHHTHHGCKOfI
JAUCCOoHalu, HepI/IO,Z[I/IquKI/II\/’I 3aKOH;
¢ OCHOBHbBIC€ TC€OPpHU XHUMHUH: XUMHUYECKOM CBs3U, BHCKTPOHHTHQCCKOﬁ JAUcCcouanuu,

CTPOCHMSI OPTAHUYECKUX COSTUHEHUH;
e BajkHeiilllMe BelleCTBA M MaTepHaJbl: OCHOBHBIC METAJIBI M CIUIABBI, CEpHAs, COJSHAs,
a30THas, YKCyCHas KHCJIOTHI, IIEIOYHM, aMMHAK, MHHEpalbHbIe YIOOpEHHs, MEeTaH, JTaH,
areTuseH, OEH30J1, dTaHOJN, KUPBI, MBI, TJIOKO3a, caxapo3a, Kpaxmal, KJeTdarka, OeiKu,
MCKYCCTBEHHbIE U CHHTETUYECKHUE BOJIOKHA, KayUyKH, IJIACTMACCHI.
Ymuems
® HA3BIBATDH M3YYCHHBIC BEIIECTBA M0 «TPUBUAILHON WM MEXIYHAPOIHOW HOMEHKIIATYPE;
® oNpefesiTh: BAJICHTHOCTh U CTETIEHH OKUCIICHHS] XMMUYECKUX AJIEMEHTOB. TUl XUMHUYECKOM
CBSI3W B COCMHEHUSAX, 3apsj MOHA, XapaKTep CPEIbl B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX
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COEIMHEHUH, OKHCIUTENb W BOCCTAHOBMTEIb, NPHUHAIEKHOCTh BEHIECTB K Pa3INYHBIM
KJIacCaM OpraHUYeCKUX COCTMHEHU;
® XapaKTepH30BaTh AJIEMEHTHl MAJIbIX MEPUOJOB IO MOJIOKEHUIO B MEPUOJAUUECKON CHUCTEME
J. . MenneneeBa; oOIME XMMHYECKHE CBOWMCTBA METAJNIOB, HEMETAJZIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX W OPTaHMYECKUX COCAUHEHUN;
® 00BSACHATBb:  33aBUCUMOCTb CBOWCTB BEIIECTB OT KX COCTaBa WU CTPOCHHs, HMPUPOLY
XUMUYECKOM CBsI3U (MOHHOM, METaUIMYECKOW, KOBAJICHTHOW), 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMKU U MOJO0KEHUSI XUMUYECKOTO PaBHOBECUS OT PA3IMYHBIX (PaKTOPOB;
¢ BBINOJIHATh  XHUMHMYECKHH JKCIEPUMEHT 10  PACINO3HABAHMIO BAKHEUILINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB;
¢ NIPOBOIMTH CAMOCTOSITENILHBIM TMOUCK XWMUYECKOW WH(POPMAIMU C HCIOJIB30BAHUEM
pPa3IMYHBIX MCTOYHUKOB; HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU [UIisi OOpabOTKU U
nepesayd XMMUIeCKOH MHPOPMAITUH U €€ TIPECTABICHUS B PA3IMUHBIX (hopMax.
Hcnoab3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHHUSI B NMPAKTUHYECKON JeATeJTbHOCTH U
NMOBCEHEBHOM KNU3HH JIJIfA:
® 00BSICHEHUST XUMHUYECKUX SIBJICHUH, TIPOUCXOSAIINX B MIPHUPOJIC B OBITY M HA TIPOU3BOJICTBE;
® OIIpe/ICNICHUS] BOBMOYKHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPAIICHUIM B PAa3JIMUHBIX YCIOBUIX
Y OLICHKU UX TOCIIEJCTBUY;
® 5KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH CpeJe;
® OIICHKH BJIMSHUSA XUMUUYECKOTO 3arps3HEHUs OKPY>KaroIIeil cpelbl Ha OpraHu3M 4YelioBeKa U
JpYTUE )KUBbIE OPTaHU3MBI;
¢ 0e30MacHOr0 OOpalleHUs C TOPIOYMMH M TOKCHUYECKMMHU BEIIECTBaMH, JaOOpaTOpPHBIM
000pyI0BaHUEM;
® IPUTOTOBJICHUS PACTBOPA 3aJaHHOM KOHIICHTPALIUK B OBITY U Ha IIPOU3BOICTBE;
® KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XMMHMUYECKOW MH(POPMAIMH, TTOCTYMAIONIEH U3 Pa3HbIX
HMCTOYHHUKOB.

I11.  Conep:xanue yueOHOro nmpeamera
Tema 1 CTPOEHUE BEHIECTBA.

B nanHOl TeMe Kypca 3allJIaHUPOBAHO U3YUYEHUE ITOHATUI: aTOM, SAPO U DIEKTPOHHAsS
000J104Ka, 371€KTPOHBI, IPOTOHBI, HEUTPOHBI. MuKpoMup 1 Makpomup. Jlyanusm yacTui
MHUKpOMHpa. DIEKTPOHHOE 00J1aK0, opOoUTab, opmMa opOUTaIeH, JHEPreTHUECKUE YPOBHH U
MOJlypOBHU, aTOMHBIE OpPOUTAIIH.

DIEeKTPOHHO — rpaduyeckue GopMyJsIbl aTOMOB JIEMEHTOB, 3JIEKTPOHHAS KIaCCHU(PUKALIHS
aeMeHTOB. DU3NYECKUNA CMBICII MTOPSAKOBOIO HOMEPA 3JIEMEHTA, IPUYHUHBI U3MEHEHUS
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 3JIEMEHTOB, 3HAYEHHUE 3aKOHA I Pa3BUTHUSA
HayKkd. VIOHHAs CBS3b M MOHHBIE KPUCTAIIMYECKUE PEIIETKH, JIEKTPOOTPULIATEIBHOCTD,
KaTHOHBI, aHMOHBI. KOBasieHTHas CBS3b U €€ pa3HOBUIHOCTH U MEXaHU3Mbl 00pa30BaHMUS.
Merammueckas CBsA3b M METALINYECKHE KPUCTAUIMYECKUE PEeIeTKH. BogopoiHas cBs3b U ee
pazHoBuaHOCTH. [Iprpona xuM. cesasen.

Tema 2 ATPEI'ATHBIE COCTOSAHUSA BEIIECTB.

B nanHO# Teme Kypca 3aluIaHMpOBaHO M3y4eHHE NOHATHI: onuMepsl, BMC, cTpykTypHoe
3BEHO, CTENEHb NoauMepu3annu. CrnocoOs! NOIy4YeHUs OJIUMEPOB, CTPOEHHE OJIUMEPOB.
["a3000pa3nble BeniecTBa. Bo3myx u npupoausbiii ra3. Kucnoposa, 030H, aMMHak, yriaeKUCIbId
ra3, atusneH. CoiictBa ra3os. [lapHukoBslii a¢¢dekt. 3akoH ABaranpo. MomnsipHblit 00BEM ra3os.
Kpyrosopot Bozs! B ipupojie. BpeMeHHas u ocTosIHHAs! )K€CTKOCTh BOAbl. Kucible comu.
Mumnepanbabie Bojbl. Kuakue kpuctaiuisl. Kpucraminyeckue 1 aMop@HbIe BEIIecTBa.
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JlucniepcHbIE CHCTEMBI, IUCIIEPCHOHHAS Cpefia U TuctiepcHast (a3a, THITBI JUCIEPCHBIX CUCTEM H
UX 3Ha4CHHUE B MPUPOJIE, 30JIH, TeIH, KOJtouabl. uddysus, crnocoOs! BeIpakeHHs. 3aKOH
IOCTOSTHCTBA COCTaBa BEIIECTBA, MACCOBAs JI0JIsI KOMIIOHEHTa B CMECH, MaccoBasi 10JIs
PAaCTBOPEHHOI'0 BELIECTBA, MACCOBAs JI0JIsl IPUMECE, MaccoBas 10JIs IPOIYKTa PEaKIny,
MOJISIpHAst KOHLICHTPALHUSL.

Tema 3 XUMHUYECKHUE PEAKIIUH.

B naHHOI Teme Kypca 3aIuIaHUpOBaHO M3YUYEHHUE MOHATHH: XMMUYECKHE PEAKLIUU.
AnnorponHslie MoauduKanuu cepsl, pocdopa, yriaeposna, onosa. Mzomepus. U3omepsl. Peakiyn
COEJIMHEHUS, pa3JIoKeHus, 3aMelleHns1, oOMeHa. Peakunu 3x30- u sngotrepmuydeckue. [Ipasuio
Bepromne. TermoBoii a3 ekt peakunu. Tepmoxumuaeckue ypaBHeHUs. CKOPOCTh XUMUYECKUX
pEaKUMid, S3Heprusi, XuMu4yeckas KuHeTuKa. OOpaTUMOCTb XUM. PEAKLU, CKOPOCTh PEAKIIMH.
Kouncrantsl paHoBecust, npuniun Jle [llatenbe. DeKTpoanThl, HEANEKTPOIUTHI, TUCCOLUAINS,
accoluanus, rTuApaTUPOBaHHbIE HOHBI, KATUOHBI, aHUOHBI, CTEIIEHb 3JICKTPOJIIMTHYECKOM
JMCCOLIMALIUH.

['maponus, THAPOIN3 IO KATHOHY, aHUOHY, MOJIEKYJISIPHBIN 1 HOHHBIM BUJ| ypaBHEHUs, peakLus
CpCabl. OKHUCIIMTEILHO-BOCCTAHOBUTEIIHLHBIE p€akuru, OKUCIUTCIIb, BOCCTAHOBUTCIIb,
JJIEKTPOHHBIN OaaHc

ANTopuTM, CX€Ma 3IEKTPOHHOTO OanaHca, MPOIECChl OKUCICHHS, BOCCTAHOBIIEHUSI, OKUCIIUTEb,
BOCCTAHOBUTEJIb. DJIEKTPOIH3.

Tema 4 BEIIECTBA U UX CBOMCTBA.

B nanHOl TeMe Kypca 3aIIaHuPOBaHO U3YYEHUE ITOHATUI: METAIUIMYHOCTD, AIIEKTPOHHOE
CEMEICTBO, MaKpPO- U MUKPOJIEMEHT, METAJUIMYECKAs CBA3b, METAIUNINYECKAs! KPUCTAIUIMYECKAs
pelieTka, napaMarHuTHasi U JuaMarHuTHasi ClloCOOHOCTb

XuMuyeckasi Koppo3usi, dJ€KTPOXUMHUECKas KOPPO3usl, IPOLECChl OKUCIEHUS, BOCCTAHOBIICHUS,
POTEKTOP, MacCUBaIMsl, MHTHOUTOp. HemeTraisl, 371eKTPOHHOE CTPOEHUE, CBOICTRA,
XUMHUYECKHE MTPEBPALLEHUS, IPUMEHEHHE

OCHOBHOM XapakTep, KUCIOTHBIN XapaKkTep, OKUCIUTENb, BOCCTAHOBUTENb, KOBAaJICHTHAs
noJisipHast cBsi3b. bunapusle coenunenus. Oxcubl. KucinotHble 1 OCHOBHBIE OKCHUJIBI.

Kucnotsl, TexHuka 06e30macHOCTH Ipu paboTe ¢ HUMH, KUCJIOTHBIN OCTaTOK, OECKHUCIOPOIHBIE U
KHCIIOpOIOCOAEpKaIe KUCcI0Thl. OCHOBaHUS, THAPOKCUIIbHAS IpyIa, menodun. Comnu,
KHMCJIOTHBIM OCTaTOK, HOMEHKJIATypa COJICH.

V. YueOHO-TeMaTHYeCKHUIi NJIAH.
ConeprkarenbHast IMHUS: €CTECTBO3HAHUE
[TpenMeTHas 001aCTh: XUMUS
KomnuectBo uacos Bcero: 33
KomnuuectBo yacoB B Hemenio: 1

Ne | HaumenoBanue pasgenos u | Komuuectso B ToM uncne Ha:
ILI. | TEM 4acoB Ha Ypoku IIpaktnyeckue | KonTponbHble
paznen paboThI paboThI
1 Tema 1. Crpoenne 8 7 0 1
BemiecTBa (8uacos)
2 Tema 2. ArperatHble 10 7 2 1
cocrosinusi  Bemecrs (10




uacoe)

3 Tema 3. Xumnueckue 8 7
peakuuu (8 uacos)

4 Tema 4. BemecrBa u 8 6
uX cBoiicTBa (8 u)

5 HUTOI'O 34 27

V. MaTtepuaJibHO - TEXHHYECKOe o0ecrnevyeHue 00pa3oBaTeIbHOIO Mpomecca.

Memoouueckue nocoous:

1.

2. ABTtopckas mporpamma K ydeOHukam mox penakiueit O.C.I'aOpuensina,

4. Kuawura ans yuutens «Xumus 11» O.C.I'abpuensu, M.: [Ipoda, 2012 r.

no

«IIporpamma o xumun a7 8-11 kimaccoB o6meoOpa3oBaTebHOM MIKOIB,2012 To7,

M.: lpoda , 2012 T.

A.B.KymmoBo#i. st 5—11 kinaccos o0meo0pa3zoBarenbHbIX yupexaenuii M.: [lpoda,2021
3. YueOnuk «Xumusa»ll knacc O.C.I'abpuensiu, M.: [Ipoda, 2021 r.

Meouapecypcwi:

Buneo ypoku «Xumus 11 knace»

Texnuueckue cpeocmea 00yyeHus:

Komnerorep
[IpoexTtop
OKkpaH




Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHUE

Tema ypoka

Jara

IIman

daxkt

Komn-Bo
YacoB

[Tpumepnoe 1/3

Tema 1. CTtpoenne BemecTna (8 yacoB)

1.Tema ypoka:

BBoaHBII HHCTPYKTaX MO
TEXHUKE OE30MaCHOCTH.
OcHOBHBIE CBEICHHSI O
CTPOEHHUH aToMa.

Tun ypoka:
VYpOK n3y4eHust HOBOTO
MaTepuana

1

§1, ynp
1,2,4

2. Tema ypoka:
DJeKTpOHHas 000JI0YKa.
Oco0OeHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JIOYEK
MEPEXOIHBIX IIEMEHTOB.
Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

§1, ynp
5,7,8

3.Tema ypoka:
[Tepuoanueckuii 3aK0oH U
MepuoInYecKasi CHCTeMa
JI.1. MeHnaeneeBa.
[IpoBepounas padora Nel
«Ilepuonnyeckas
cucrema MeHneneeBa
J.M.»

Tun ypoka:
KoMOnHMpOBaHHBIN YPOK

§2, ynp

4.Tema ypoka:

HNonnas xumuyeckas
CBSI3b.

Tun ypoka:
KoMOuHHpOBaHHBIN YPOK

5.Tema ypoka:
KoBasieHTHas
XUMUYECKas CBSA3b.
Tun ypoka:
KomOuHmpoBaHHbIH

YPOK

§4, ynp
1,2,45,7,8

6.Tema ypoka:
Merannuueckast CBsI3b
Tun ypoka:
KomOuHmpoBaHHbIH

YPOK

§5, ynp
1,2,345

7.Tema ypoka:
Bonopoanas cBs3b.
Enunas npupona

§6, ynp1,2,3,5




XUMHUYECKUX CBA3EU
Tun ypoka:
CEMHUHAp

8. KonrpoJubhas padora
Nel «Ctpoenue aToma.
Bung! cesizny.

Tun ypoka:
KonrposnbHas padora

§1-6, Tetpanb

Tema 2. ArperatHblie COCTOSIHUSI Bell]

ecTB (10 uac

06)

9. Tema ypoka:
[Tomumepsbl
OpraHUYECKUE U
HEOpraHUYeCcKue

Tun ypoka:
KoMOMHMpOBaHHBIN YPOK

1

§7, ynp 1,2,3

10

11. Tema ypoka:
["a3000pazHble BemecTBa
Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

§8, ynipl,2,3,4

11

12. Tema ypoka:
IIpakTnyeckas padora
Nel «Ilonyuenue,
pacro3HaBaHUe U
coOupaHue razoBy.
Tun ypoka
[TpakTuyeckas padora

§8, ynip7,12

12

13.Tema ypoxka: Xunkue
BEIIECTBA

Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

§9, ynp1,2,3,4,7,8

13

14.Tema ypoxka:
TBepbie BellecTna.
[TpoBepounas padota Ne2
«ArperaTHble COCTOSIHUS
BEIIIECTB»

Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

§10, ynp1,2,3,4,9

14

15.Tema ypoka:
JlucniepcHble CUCTEMBI U
pacTBOpPHI

Tun ypoka
KOMOMHHMPOBaHHBIN

§11, ynpl-8

15

16.Tema ypoka:

CocrTaB BellecTsa.
CmMmecn.

Tun ypoka:
KoMOnHMpOBaHHBIN YPOK

§12, ymp1-9

16

17.Tema ypoka:
IIpakTnyeckas padora

§12, ynpl10-14

10




Ne2 «Pemenue
AKCIEPUMEHTAIbHbBIX
3a71a4 MO OIPEICICHHUIO
IJIACTMACC M BOJIOKOHY.
Tun ypoka:
ITpakTrueckas pabota

17

18.Tema ypoxka:
KonTpoasnas padora
Ne2 1o Teme:
«ArperaTHble COCTOSTHUS
BEILIECTB»

Tun ypoka: KOHTPOJIbHAsS
pabora

§7-12, rerpanp

Tem

a 2. Xumnyeckue peakuuu (8 yacos)

18

19.Tema ypoxka:
[TonsiTHE 0 XUMUYECKOM
peakuuu. Peakiuu,
uayue 0e3 U3MEeHEeHUs
COCTaBa BELIECTB.

Tun ypoka:
KoMOuHHUpOBaHHBIN YPOK

1

§13, ynp
1,3,45,6

19

20.Tema ypoka:
Krnaccudukanus
XUMHUYECKHX peaKiuii,
IIPOTEKAOLIUX C
U3MEHEHHEM COCTaBa
BEIIECTB.

Tun ypoka:
KoMOuHMpOBaHHBIH ypoK

§14, ymp
1-4,6,7,8

20

21.Tema ypoka:
CKOpOoCTb XMMHUECKON
peakuuu.

Tun ypoka:
KoMOuHMpOBaHHBIN YPOK

§15, ymp
1-5,10,11

21

22. Tema ypoka:
O6patumocTh
XUMHYECKHUX PEAKIIUH.
XHUMHYECKOE
paBHOBECHE, YCIIOBHS €TO
CMEIIEHUS.

[TpoBepounas padota Ne3
«CKOpPOCTh XMMUYECKUX
peakuuin

Tun ypoka:
KoMOuHMpOBaHHBIH ypoK

§16, ymp
1-5

22

23.Tema ypoka:

Pousb BozibI B
XUMUYECKHUX PEAKIUSX.
Teopus
AIIEKTPOJIUTHYECKON
JIACCOLIMALIMH.

§17, ymp
1,2,3,8,10

11




Tun ypoka:
KoMOMHUpOBaHHBIN YPOK

23

24.Tema ypoka:
I'maponuz

Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

§18, ymp
1,2,3,8

24

25.Tema ypoka:
OxkuciIuTenpHo-
BOCCTAHOBUTEJIbHBIE
peakumu. DIEKTPOIU3.
Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

§19, ynp
2,7,9

25

26.Tema ypoka:
KonTpoasnas padora
Ne3 o Teme:
«XUMHUYECKUE PEAKITUI
Tun ypoka:
KonTponbhas pabota

§13-19, rerpanp

Tema 3. BemecTBa u ux cBo

fictBa (8 1)

26

27.Tema ypoka:
Meraisl.

Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

1

§20, ynp1,2,3,5,6

27

27. Tema ypoka:
Merannsl B rpynn

Tun ypoka:
KoMOnHHpOBaHHBIN YPOK

§21, ynpl1,2,6,7

28

28.Tema ypoka:
Hewmeramnbl.

Tun ypoka:
KoMOnMHHUpOBaHHBIN YPOK

§22, ynp1-3

29

29.Tema ypoka:

Oxcuapl

KucnoTer

[TpoBepounas padota Ned
«Mertannsl. HemeTranmbl.»
Tun ypoka:
KoMOnHMpOBaHHBIN YPOK

§23, ynp4-6

30

30.Tema ypoka:
IIpakTyeckas padora
Ne3 «Pemenue
AKCIIEPUMEHTAIBHBIX
3a]a4 10 OIpe/IeICHUIO
CBOMCTB KUCIIOTY.
Tun ypoka:
KoMOuHMpOBaHHBIH ypoK

NunuBuayanpHbie
3a/1aHusA

31

31.Tema ypoka:
OcHoBaHus.

Tun ypoka:
KoMOnHMpOBaHHBIN YPOK

§24, ynp.5-7

12




32

32.Tema ypoka:

Conu.

Tun ypoka:
KoMOMHHUpOBaHHBIN YPOK

§25, ynp3-6

33

33. Tema ypoka:
['enetnyeckas cBs3b
MEX]y KilaccaMu
HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB.
Tun ypoka:
KoMOuHHUpOBaHHBIN YPOK

§26, ymp.5,
IHOArOTOBHUTBCA K
KOHTPOJILHOM paboTe.

34

33.Tema ypoka:
KonTpoansHnas padora
Ned o Teme: «torosas
3a 11 kmaccy.

Tun ypoka:
KonTponbHas pabota

13




