AHHOTaUMs K pado4ei mporpamMmme 1o xumuu 8-9 kiacc

Pabouas IIporpaMma 1o XuMmnuu JJisd 06yqa10m1/1xc;1 8 - 9 x;maccoB cocTaBiicHa Ha OCHOBE CJIICOAYIOIINX HOPMATUBHBIX TOKYMCHTOB:

Pabouas IporpamMmma 110 JuTeparypec CoOCTaBJICHAa HAa OCHOBC CIICAYIOININX HOPMATUBHBIX JTOKYMECHTOB:

®enepanbHoro 3akoHa No273 - 3 «O06 obpazoanuu B Poccuiickoit @enepanun» ot 21. 12. 2012 (ct1.2, n.9) ( ¢ UBMEHEHUSIMHU);

IIpukaz MununctepcrBa npocsemieHus Poccuiickoit @enepaunn ot 22.03.2021 Nell5 «llopsimok opraHu3anuu U OCYILIECTBICHUS
o0Opa3oBaTeIbHON JCATEIHHOCTH IO OCHOBHBIM OOIIEOO0pa30BaTEeIBLHBEIM TPOrpaMMaM - 00pa30BaTEIbHBIM IMPOTPAMMaM HadaJbHOTO
00111eT0, 0OCHOBHOTO OOIIIEr0 U CPEAHEro 00Iero 00pa3oBaHUs »;

®denepanbHOTO TOCYAApPCTBEHHOIO 00pa30BaTEILHOTO CTaHJapTa ocHOBHOro oomero oopaszoBanust (IIpukaz MO u H PO Ne 1897 ot

[Ipuka3z MunuctepctBa npocenieHus: Poccuiickoit @eaeparuu ot 18.05.2023 No370 «O6 yTBepkaeHun (enepaibHOi 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOTO OOLIIETO 00pa30BaHUs»;

[Tonoxxenust o mopsiike pa3paboTKH U TPEOOBAHUSAX K CTPYKTYpPE, COACPKAHUIO U O(POpPMIIEHHIO pabOYuX MporpamMM y4eOHBIX MPEIMETOB
(xypcoB) MBOY «COII Nel7» um. N.A. HaroBuiipina;

I'omoBoro xanennapuoro yaeonoro rpadpuka MbOY «COII Nel7» um. M. A. HaroBursiaa Ha 2023 - 2024 y4eOHBIN TO/1, a TAK)XXKE C y4eTOM
MEXIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBA3EH, CHENU(UKN YCBOCHMs Y4eOHOTo Marepuana JIeTbMH, UCTIBITHIBAIONIUMHU TPYIHOCTH B
O0Oy4YeHWH, MPUIMHON KOTOPBIX SIBISIFOTCS PA3IMYHOTO XapaKTepa 3aJIep>KKU MCUXUUECKOTO Pa3BUTHS, JJOTUKU Y4eOHOTO MpoIlecca, 3a/1a4uu
(opMHpOBaHUS Y HIKOJbHUKA YMEHUS YUYUTHCS, OOECIEUEeHHs OJIaronpUATHBIX ICUXOJIOTMYECKHX YCIOBHA 00pa30BaTE€IbHON Cpeibl
(IeMOKpaTUYHOCTh U ONTUMAaJbHAsi MHHTEHCUBHOCTh 00pa30BaTelIbHON Cpebl, OJAaronpHUsITHBIA AMOLIMOHATIBHO-TICUXOJIOTMYECKUN KIIMMAT,
coJieiicTBUE (POPMUPOBAHUIO Y OOYHAIOIIUXCS aJIEKBAaTHOM CaMOOLEHKH, TO3HABATEIbHON MOTHBAIMH), OPTraHU3aUU JUHAMUYECKHX May3,
(U3KYIBTMHUHYTOK Ha YPOKaXx, 3aHATHUAX, CHOCOOCTBYIOIIUX SMOIMOHAIBHON pa3rpy3Ke U MOBBIIIEHUIO JBUTATeIbHON aKTUBHOCTH.

Pabouass mporpamMma KOHKPETHU3UPYET COjACp)KaHUe OJIOKOB 0Opa30oBATEIbHOTO CTAHJAAPTa, JAACT paclpeleiCHue y4eOHBIX YacoB IO

KPYIHBIM pa3jeiiaM Kypca B TIOCIIeA0BaTeIbBHOCTh UX M3ydeHus. KpoMe Toro, mporpamma CoAepKUT MePEUCHb MPAKTUICCKUX, KOHTPOIBHBIX
1 1a00paTOPHBIX PabOT MO KAXKIOMY pa3zieny.

Iean XuUMUIECKOT0 0Opa30BaHMS B CPEIHEH IIKOJIC:
[enn xumMHuueckoro 0Opa3oBaHusi B OCHOBHOM IIKOJIE (POPMYITHPYIOTCS HAa HECKOIBKUX YPOBHSX: TI100aIbHOM, METAIIPEAMETHOM,

JMYHOCTHOM MIIPEAMETHOM, Ha yPOBHE TPEOOBAaHUHN K pe3ybTaTaM OCBOCHHS COACPKAHUS MPEAMETHBIX MTPOTPAMM.

OcHoBHOe 00111ee 00pa3zoBaHue - BTOpas CTyneHb oouiero oopazoanus. OTHON U3 BaKHEUIIUX 1I€JIel ATOTO 3Tara SBJISIeTCs

MOJITOTOBKA OOYYAIOIINXCSI K OCOBHAHHOMY M OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U MpodeccruoHanbHOro myTu. O0yyaromuecs J0JKHBI
HAY4YUTHCSI CAMOCTOSITEILHO CTABUTD LIETTU U ONPEAEIISATh MTyTH UX TOCTUKEHUS, UCTIOJIb30BATh MPUOOPETEHHBIN B IIIKOJIE OMBIT ACSTENHHOCTU
B peaJIbHOM JKU3HU,3a paMKaMU y4eOHOTro Ipoliecca.



['maBHBIE 1€ OCHOBHOI'O OOIIET0 00pa30BaHUs COCTOST B!

1. opMHpOBaHUM LEIOCTHOIO NPEACTABICHUS O MUPE, OCHOBAHHOT'O HA MPUOOPETEHHBIX 3HAHUAX, YMEHUAX U CLIOCO0AX EATEIbHOCTH;
2. MpUOOPETEHNH ONBITA Pa3HOOOPa3HOM AESITEIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS;

3. MOJTrOTOBKE K OCYIIECTBIECHHIO OCO3HAHHOIO BBIOOpa MHIMBUAYAIbHOM 00pa30BaTEeIbHON MM MPO(ECCHOHAIBHOM TPaeKTOPUH.

Heau n3yyeHus: XUMHUH U peaiu3aiiu MporpaMMbl:

1. obecrnedeHre IIaHUPYEMBIX PE3YJIbTaTOB MO JOCTHKEHUIO 00YUYaIOIUMHUCS LIEJIEBBIX YCTAHOBOK, 3HAHUI, YMEHUI, HABBIKOB,
KOMIETEHIIMM U KOMIIETEHTHOCTEH, ONpeAeNieMbIX TMYHOCTHBIMH, CEMEHHBIMU, OOIIIECTBEHHBIMH, TOCYAaPCTBEHHBIMU MOTPEOHOCTIMU U
BO3MOXKHOCTSIMU 00YYaIOLIETOCs CPEAHETO MKOIBHOTO BO3pacTa, MHANBUIYAIbHBIMU OCOOEHHOCTSIMU €T0 Pa3BUTHUS M COCTOSIHUS 3/10POBBS;

2. CTaHOBJICHUE U PA3BUTHE JINYHOCTH B €€ HHJINBHU1YaIbHOCTH, CAMOOBITHOCTH, YHUKAJIbHOCTH, HENOBTOPUMOCTH;

3. (hopMupoBaHHME CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU KapTUHbBI MUPA;

4. pa3BUTHE JIMYHOCTU 00YUAIOIINXCS, UX UHTEIUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBaHME, (POPMUPOBAHUE Y HUX
I'YMaHUCTHYECKUX OTHOIICHUH U KOJIOTUYECKH 11eJIeCO00pa3HOro NOBEACHUS B OBITY U TPYAOBOM AESTEIBHOCTH;

5. BBIpAaOOTKY OHMMaHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTHH XUMHH, a TAK)KE (POPMUPOBAHNE OTHOLLIEHUS K XUMUH KakK K
BO3MOXKHOM 001acTu Oy y1el NpakKTUYECKOM 1eATeIbHOCTH;

6. (hopMHpOBaHHE YMEHUN O€30M1aCHOr0 0OpAIIEHUs C BEILIECTBAMHU, UCII0JIb3YEMBIMH B IOBCEIHEBHOM JKU3HU;

3agaum n3yyeHnss XMMUU B OCHOBHOM LIKOJIE SIBJISTFOTCS:

1. obecreueHne MpeeMCTBEHHOCTH HaYaIbHOT'O 00I11eTr0, OCHOBHOTO OOIIEro, CpeIHEro O0IIero 00pa3oBaHus;

2. oOecrieueHre JOCTYITHOCTH MOJYYEHHUsS KaueCTBEHHOIO OCHOBHOTO OOIIEro 0Opa3oBaHUs, JOCTUKEHUE IUIAHUPYEMBIX pPE3yJbTaTOB
ocBoenus [IporpamMmmMbl Bcemu 0Oy4arOIMIMMUCS, B TOM YKCIE JEThbMU-UHBAIUAAMU U JE€TbMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 30POBBS
(3IIP);

3. BBIABJIICHHE U pa3BUTHE criocoOHocTer obOyuaromuxcsi ¢ OB3 (3I1P), B Tom uucie omapEHHBIX AeTel, JAeTeil ¢ OrpaHUYEeHHBIMU
BO3MO>KHOCTSIMU 3/I0POBbSI U HHBAJIN/I0B, UX MPO(ECCHOHATBHBIX CKJIOHHOCTEH;

4. OpraHu3alusi MHTEJUIEKTYalbHBIX W TBOPYECKUX COpPEBHOBAaHUI, HAay4YHO-TEXHHUYECKOIO TBOPYECTBA, MPOEKTHOM M ydyeOHO-
MCCIIEI0BATENBbCKON IEATEIbHOCTH;

5. (hopMHpOBaHKE y 00YUAIOIINXCS YMEHUS BUJETh U IOHUMATh [IEHHOCTh 00pa30BaHUs, 3HAYUMOCTh XMMHUECKOTO 3HAHUS JIJIS1 KaXKJI0TO
YeJI0BEKa HE3aBUCUMO OT €ro Mpo(eCcCHOHANbHON NEATEIbHOCTH; YMEHHUS pa3inyaTh (PaKThl U OLIEHKH, CPAaBHMBATh OILCHOYHBIC BBIBOJBI,
BUJIETh UX CBA3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHUEB C ONPEICIICHHOM CHUCTEMON LIEHHOCTEH, (pOopMYyIupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

6. (opMupoBaHue y 00yUaIOIIKUXCS LIETOCTHOTO MPEJCTABICHUS O MUPE U POJIU XUMHUH B CO3/IAaHUN COBPEMEHHOMN €CTECTBEHHO-HAYyUYHON
KApTUHBI MUPA; YMEHHUSA OOBSACHATH OOBEKTHI M MPOIECCHl OKPYKArOUIeH IEHCTBUTEIBHOCTH — MPUPOJHOM, COLUAIBHON, KYJIbTYPHOM,
TEXHUYECKOHN CpeJibl, UCTIONb3YS JIS 3TOr0 XMMUYECKUE 3HAHMUS;

7. IprHOOpeTeHne 00yUaIOIIMMUCS OMBbITa Pa3HOOOPA3HOM JEATEIbHOCTH, MO3HAHUSA U CAMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAUYECHME JIJISl PA3TMYHBIX BUJOB JIEATENBHOCTH: PELICHUs MPOoOJieM, MPUHATUS pEUICHUH,
MOKCKa, aHaJIU3a U 00paboTKu H(GOPMAIIMN, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUM, COTPYIHHYECTBA, O€30MacHOr0 00palIeHus C



BEIICCTBAMH BIIOBCEIHEBHOM KU3HH.

8. BocnuThIBaTh 00I1I€YEIIOBEYECKYIO KYIBTYPY;

9. YuuTh HaOIIO1aTh, MPUMEHSTH MMOJTYYEHHBIC 3HAHKS HA TIPAKTHKE;

10. COXpaHEHHE U YKpEIUIeHHE (PU3NIECKOT0, ICUXOJIOTHUECKOTO U COIIMAILHOTO 310pOBbs oOyuaromuxcs ¢ OB3
(3IIP), obecnieueHne nx 6€30MaCHOCTH.



O0mas xapakTepucTUKA Y4eOHOIr0 npeamera.

[Ipennaraemasi pabouasi mporpamma MO XUMHUHU DPACKPBIBACT BKJAJ Y4YEOHOro mpeameTa B JOCTHXKEHHE 1eJel OCHOBHOIO O0OIIEro
00pa30BaHUsI U ONPEAEIIAECT BAXKHENUILINE COIEPKATENbHBIEC TMHUHU MPEIMETA:

o «Bewecmeoy» — B3aUMOCBSI3b COCTABA, CTPOCHHUS, CBONCTB, MOJYyYEHHUS U MPUMEHEHHUS BEIIECTB U MaTEPUAJIOB;

o «Xumuueckas peakyus» — 3aKOHOMEPHOCTHU MPOTEKAHUS U YIIPABIECHHUS IPOLIECCAMHU MTOTYUYEHUS U MPEBPAICHUS BEIIECTB;

o «Xumuueckuil s3blK» — OINEPUPOBAHUE CUCTEMON BAXKHEUIIUX XUMHUYECKUX TMOHSATUH, BIIAJICHUE XUMHUYECKOW HOMEHKIATYpOU H
CUMBOJIMKOM (XMMUYECKHUMH 3HAKaMH, OPMYyJIaMH U YPABHEHUSIMH );

o «Xumus u dHcu3zHb» — COOJIIOICHHE MTPaBUII XUMUYECKON 0€30MMaCHOCTH MpU OOpaIlleHHH C BEIIECTBAMU, MaTepraIaMu U XUMUYECKUMU
MPOLIECCAMU B MIOBCEITHEBHOM KU3HHU U HA TPOU3BOJICTBE.

Kypc opueHTHpoBaH Ha OCBOCHHE O0YYarOUIMMHUCS OCHOB HEOPTAHMYECKOM XUMHH U KPAaTKOE€ 3HAKOMCTBO C HEKOTOPBIMU MOHATUSIMHU U
00BEKTaMHU OPTraHUYECKON XUMUHU.

B conepxarenbHON TMHUM «Bewyecmeoy pacKpbIBAETCS YUEHHE O CTPOCHUH aTOMAa M BEIIECTBA, COCTABE U KIACCU(DUKALUU XUMUYECKUX
BEILIECTB.

B copepxarenbHOM MMHUM «Xumuueckas peakyus» PacKpbIBaeTCs YYEHHUE O XMMHMUYECKUX MpoIleccax: KIacCHU(PUKAUUs XUMHUYECKUX
peakuuil 1 3aKOHOMEPHOCTU UX MPOTEKAHMS,; KaUeCTBEHHAs! U KOJMYECTBEHHAs CTOPOHBI XUMUYECKUX MPOLECCOB (Pacy€Thl MO0 XUMUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIHH ).

B conepxxarenbHON TUHUU «Xumuueckuu A3ulk» (HOPMHUPYIOTCS YMEHHs yYallMXcs Ha3bIBaTh BEIECTBA MO (opMyjaM M COCTaBISATh
dbopMyJibl 10 WX HAa3BaHUSM, 3allMChIBATh YPaBHEHHUS pEAKIMH M XapakTepHU30BaTh WX, PACKpbIBaTh HHPOPMAIUIO, KOTOPYIO HECET
XUMHUYECKass CHMBOJIMKA, B TOM UHCJE BbIpaXXEHHass W B TaOMMYHONM Qopme (mepuoanyeckas CHCTEMa XHUMHUYECKHUX JIIEMEHTOB

J1. 1. MenaeneeBa, TabiauIia paCTBOPUMOCTH BEILIECTB B BOJIE); UCIIOJIH30BATh CUCTEMY XUMUYECKHUX MOHATHH 1J11 ONTMCAHUS XUMUYECKHUX
00BEKTOB (3JIEMEHTOB, BEILIECTB, MATEPUAJIOB U MPOLECCOB).

B conepxatenbHOW TUHUU «Xumusi U oCU3HL» PACKPBIBAIOTCS JIOTMUYECKUE CBSI3U MEX]Yy CBOMCTBAMH, MPUMEHEHHEM, MOJyYeHHEM
BEILECTB B JAOOPATOPHBIX YCIOBUSIX U HAa MPOU3BOACTBE; (GOPMUPYETCS KyJIbTypa 0€30MacHOr0 U 3KOJOTUYECKH FPAMOTHOTO OOpaIieHus C
XUMUYECKUMU 00OBEKTAMHU.

B kypce 3HauuTenbHas pojib OTBOAUTCS XUMHUYECKOMY SKCIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX PabOT U JIaDOPATOPHBIX OIMBITOB,
(buKcau 1 aHAJIU3y WX Pe3yIbTaTOB, COONIOACHUIO HOPM U TIpaBuiI 0€30MacHON paboThl B XUMUYECKOM KaOuHeTe (J1abopaTopu).

Peanuzamus nporpamMMsl Kypca B Impoiecce 00y4eHHs O3BOJIUT 00yJarolIMMCs IOHATh POJb U 3HAUEHHWE XUMHUHU CPEeIU IPYTUX HayK O
pUpOJIe, T. €. PACKPBITh BKJIAJ XUMUHU B ((OPMUPOBAHHE LIETOCTHONW €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

[To3naBatenbHas QyHKLUS y4eOHOro npeamera «XUMUs 3aKIIF0YaeTCsl B CIIOCOOHOCTH €r0 COAEpKaHUsl KOHLIEHTPUPOBATh B c€0€ KaK
3HaHUSA O BEUIECTBAX U XMMHYECKHUX SIBJICHUAX, TaK U IO3HABATEIIbHBIE LIECHHOCTU: OTHOWICHMS K: XMMHMYECKHM 3HAHUAM KaK OJHOMY M3
KOMIIOHEHTOB KYJIbTYPBIYEJIOBEKA HAPSy C APYTMMM €CTECTBEHHOHAYYHBIMU 3HAHUSIMM, €AMHON PAa3BUBAIOLIEHCA CHCTEME; OKPYKAKOLIEMY



MUPY KaK MUPY BEIIECTB U IPOUCXOASIINX C HUMU SIBJICHUH; I03HABATEIbHOM AEATENBHOCTH (KaK TEOPETUYECKOM, TaK U IKCIIEPUMEHTAIILHOM )
KAaK UCTOYHUKY 3HAHWI; HOHUMaHUs: OOBEKTUBHOCTH U JOCTOBEPHOCTH 3HAHUI O BELIECTBAX U MPOUCXOIAIINX C HUMH SBJICHHSX; CI0KHOCTH
1 OECKOHEYHOCTH Ipolecca Mo3HaHUs (Ha MpUMepe UCTOPUU XUMHUYECKUX OTKPBITUI); AEUCTBUSA 3aKOHOB MPUPOIBLI U HEOOXOIUMOCTH HUX
yuyeTa BO BCeX cdepax IeATeIbHOCTH YEJIOBEKAa; 3HAYEHMsS XUMHYECKUX 3HAHUN I pEelIeHHs [NIOOAJbHBIX MPOOJEM 4YeIOBEYECTBA
(?HEPreTHUECKOM, CHIPbEBOM, MPOI0BOIHLCTBEHHOM,

3JI0pPOBbSl U JOJTOJIETUSl YEJIOBEKA, TEXHOJOTUYECKUX aBapHid, M100AJbHOM HKOJIOTUU M JIp.); BaXKHOCTU HAayYHBIX METOJOB IO3HAHMS
(HaOnroeHMsI, MOIETTUPOBAHUS, JKCIEpUMEHTa W JIp.) MHUpa BEUIECTB W peakuuid. Pacmmpenue cdep uenoBeyecKoil IESATENbHOCTH B
COBPEMEHHOM COLILYME

HEN30€KHO BJeYeT 3a co00i HEOOXOAUMOCTh (DOPMUPOBAHMS Y YHAIIUXCSA KYJIbTYpbl TpyAa U ObITa IPH MU3yYEHHUH JIIOOOT0 y4eOHOTO
MpeaAMeTa, KOTOPOE HEBO3MOXKHO 0€3 BKIIIOUEHHUSI COOTBETCTBYIOIIUX LIEHHOCTEN TPYJla U ObITAa B COJIEpKAHUE YUEOHOTO MpeaAMETa « XUMHUS):
OTHOUIEHUSI K: TPYIOBOH JNEITEIIBHOCTH KaK €CTECTBEHHOM (PU3MYECKOM M HMHTEIUIEKTyaJbHOW MOTPEOHOCTH; TPyAYy KaK TBOPYECKOH
NEeSATENbHOCTH, TO3BOJISIOIIEH NPUMEHATh 3HAHUA Ha MPAKTUKE; I[OHMMAaHUS HEOOXOAUMOCTH: Y4Y€Ta OTKPBITBIX M H3YYEHHBIX
3aKOHOMEPHOCTEM, CBEEHUI 0 BEUIECTBAX U UX MPEBPAILICHUAX B TPYAOBOW JEATEIbHOCTH; OJHON pean3aiui (U3NIECKUX U YMCTBEHHBIX
BO3MOYKHOCTEH, 3HAaHUM, YMEHHI, CIIOCOOHOCTEN TP BHIITOJIHEHUH KOHKPETHOTO BUAA TPYIOBOM AEATENBHOCTH; COXPAHEHUS U MOAAEPKAHUS
COOCTBEHHOTO 3/I0POBBS U 3/10POBbsI OKPYKAIOIINX, B TOM YUCIIE MUTAHUSI C YYETOM COCTaBa U SHEPreTUUECKON IIEHHOCTH MUIIH; COOJIIOICHUS
npaBuJl OE€30MaCHOTO KCIIOJIb30BAHUS BEUIECTB (JI€KApPCTBEHHBIX IMPENapaToB, CPEICTB OBITOBOM XWMUH, NMECTULUAOB, TOPIOYE-CMa30YHbBIX
MaTEpUajoB U Jip.) B MOBCEAHEBHOW YXU3HU; OCO3HAHMS TOCTHXKEHHUS JIMYHOIO ycliexa B TPYAOBOM AESITENBHOCTHU 3a CUET COOCTBEHHOU
KOMIIETEHTHOCTH B COOTBETCTBHM C COLIMAJIbHBIMU CTAaHAAPTAMH M IMOCIEAYIOIIUM COLUAIBHBIM OJOOpPEHUEM JOCTHKEHUM HayKu XMUMHU U
XUMHUYECKOTO MPOU3BOACTBA JUIsl pa3BUTHSI COBPEMEHHOTO 001iecTBa. ONbIT IMOLMOHAIBHO- LIEHHOCTHBIX OTHOIICHUH, KOTOPBIN ydaliuecs
MOJIy4aroT MPH U3yYEHUH Kypca XMMHHM B OCHOBHOMW IIKOJIE, CIOCOOCTBYET BBICTPAMBAHUIO MMHU CBOEH *u3HeHHOU mo3uuuu. Copep:kaHue
y4eOHOro MpeaMeTa BKJIIOYAET COBOKYIMHOCTb HPAaBCTBEHHBIX IIEHHOCTEW: OTHOIIEHHUS K: ceOe (oco3HaHHE COOCTBEHHOTO JTOCTOMHCTBA,
YyBCTBO OOILECTBEHHOI'O JOJTa, AMCHMIUIMHUPOBAHHOCTh, YECTHOCTb M MPaBAUBOCTh, IMPOCTOTa M CKPOMHOCTb, HETEPIUMOCTh K
HECIPaBeUIMBOCTH, TPU3HAHNE HEOOXOIMMOCTH CAMOCOBEPIICHCTBOBAHUS ); IPYTUM JIFOASIM (TYMaHH3M, B3aUMHOE YBaXKEHUE MEXTY JIFOIbMH,
TOBapHIleCKass B3aMMOINOMOIIbL U TPeOOBATENBbHOCTh, KOJJIEKTMBU3M, 3a00Ta O JPYTrUxX JIIOASX, aKTUBHOE pearupoBaHHe Ha COOBITHS
(benepaibHOTO, PErMOHAIBHOTO, MYHUIIMIIAJLHOTO YPOBHEW, BBINOJIHEHHE OOIECTBEHHBIX MOPYYEHHI); cBoeMy Tpyay (I0OpocoBecTHOE,
OTBETCTBEHHOE MCIOJHEHNE CBOMX TPYAOBBIX U yU€OHBIX 00513aHHOCTEH, pa3BUTHE TBOPUECKUX HAYall B TPYJOBOM AESITEIBHOCTH, TPU3HAHUE
BaYKHOCTH CBOETO TPYJa U pe3yJIbTaTOB TPyAa APYTHX JItoAeH ); mpupoze (0epexHoe OTHOILIEHUE K €€ O0TaTCTBY, HETEPIUMOCTh K HAPYIICHHUSIM
HKOJIOTUYECKUX HOPM M TPEOOBaHM, HKOJOTHYECKH TPAMOTHOE OTHOIICHUE K COXPAHEHHIO THUApOochephl, aTMOC(ephl, OUBBI, Ouochepsi,
YeJI0BEYECKOr0 OPraHu3Ma; OlleHKa JCHCTBHS BOMPEKH 3aKOHAM IPUPOIbI, IPUBOIAIIAS K BOSHUKHOBEHHIO TTI00aIBHBIX POOJIEM); TOHUMaHHS
HEOOXOUMOCTHU: YBAXKUTEIILHOTO OTHOIIEHUS K TOCTHKEHUSIM OT€UECTBEHHOM HAYKH, UCCIIEA0BATEIbCKON NIEATEIbHOCTH POCCUNCKUX YUEHBIX
XUMHKOB (MaTpUOTHYECKHe 4yBcTBa). OOpa3zoBaHue MpeAcTaBieHul, POPMUPOBAHUE MOHATHI B 00YYEHUH XUMHH MIPOUCXOTUT B MpoLecce
KOMMYHHKAIIMH C UCIOJb30BAaHUEM HE TOJIBKO €CTECTBEHHOTO S3bIKa, HO U XUMUYECKHX 3HAKOB, (DOPMYII, YpaBHEHUN XUMUUYECKUX PEaKIHil,



0003HAYAIOMIMX ATH BEIIECTBA M SBJICHHS, T. €. XUMHUYECKOTO s3bIKa. TakuM o0pa3oM, yueOHBIH mpeaMeT KXUMUs>> uMeeT OOJbIIne
BO3MOKHOCTH /111 ()OPMUPOBAHUS y YYalIMXCS KOMMYHHUKATHBHBIX LIEHHOCTEM: HETATUBHOTO OTHOILUEHMS K: HApyILIEHUIO HOPM sI3bIKa
(ecTecTBEHHOT0 M XMMHYECKOTO) B pa3HbIX HMCTOYHMKaX HH(popmauuu (nureparypa, CMU, MHTepHET); 3acCOpeHMIO peyH; IMOHUMaHUs
HEOOXOAUMOCTH: MPHUHATHUS Pa3IUYHBIX CPEACTB M IPUEMOB KOMMYHMKAIMM; MOJIY4YEHUs HHQPOpPMALUU U3 Pa3IUYHBIX HCTOYHHUKOB;
apryMEHTHPOBAHHOMN, KPUTUYECKOM OIEHKM WH(OPMALUU, TOTYyYEHHOW W3 PA3IUYHBIX MCTOYHUKOB; COOOIICHHS TOYHOM M JOCTOBEPHOM
uH(GOpPMaIUK; ICHOCTH, JOCTYITHOCTH, IOTUYHOCTH B 3aBUCUMOCTHU OT LM, TIOJHOTHI MJIM KPATKOCTH M3JI0KEHHUS MH(POPMAIINH; CTPEMIICHUS
MOHATH CMBICIT OOpalleHHOW K YelOBeKYy peud (YyCTHOW M MUCHbMEHHOM); BEACHHUS AMAlioTa AJis BBISBICHHUS Pa3HBIX TOYEK 3pPEHHS Ha
paccMaTpuBaeMyl0 HH(GOPMALIMIO, BBIPAKEHUS JUYHBIX OLEHOK M CY)XICHHM, MPUHSTHS BBIBOJA, KOTOPBIA (QopMupyeTcs B HpoLEcce
KOMMYHUKAIIUU; IPEABIBICHUS CBUIETEIBCTB CBOEH KOMIIETEHTHOCTH U

KBAIM(PUKALIMK 110 PACCMAaTPUBAEMOMY BOMPOCY; YBAXKECHUS, IPUHITHS, TOJIEPKKH CYIIECTBYIOIUX TPAJAULMA U OOIIMX HOPM SI3bIKA
(ecTeCTBEHHOT0 U XHMHUYECKOT0); CTPEMJIEHHS TOBOPHUTH, MCIIOJb3Ysl H3y4aeMble XUMHUYECKHE TEPMHUHBI U TOHATUS, HOMEHKJIATYpy
HEOPraHWYECKUX WU OPraHWYECKUX BEIECTB, CUMBOJbI, (POPMYyJbl, MOJEKYJSpPHbIE M HMOHHbIE ypaBHEHMs peakuuil. s ¢opMupoBaHus
OYXOBHOM JIMYHOCTH MPEXKAE BCEr0 HEOOXOAMMO pa3BUBaTh ACTETUYECKOE OTHOILIEHUE YeJIOBEKa K JEHCTBUTENBHOCTH, TBOPYECTBO U
COTBOPUYECTBO MPU BOCHPUATUU ICTETUUYECKUX SBICHUH, KOTOPHIMH B Kypc€ XUMHUHM MOTYT CIYXHUTh: Ipupoja (MUHEpaibl); U3ZIENus,
M3rOTaBJIMBAEMbI€ YEJIOBEKOM M3 Pa3JIMYHBIX BELIECTB U MaTEpPHUAJIOB (IOBEJIUPHBIC YKpAUICHUs, MaMSITHUKU apXUTEKTYphl U T. 1I.). XUMHUS
MO3BOJIAET Takke (HOpPMHPOBATh MOTPEOHOCTh YEJIOBEKAa B KPAacoTe U AESITEIBHOCTU IO 3aKOHAM KpacoThl, T. €. 3CTETUYECKHE LIEHHOCTH:
MIO3UTHBHOE YYBCTBEHHO-IICHHOCTHOE OTHOLIEHHUE K: OKPYXAIIIEMy MUPY (KpacoTa, COBEpLUIEHCTBO U FapMOHHUS OKPYKAIOIIEH NPUPOJIBI U
KOCMOCA B 1I€JIOM); PUPOJTHOMY MUPY BEILIECTB U UX MPEBPALICHHI HE TOJBKO C TOUKH 3pEHUS NOTPEOUTENS, a KaK K HICTOUHHUKY ITPEKPACHOTO,
rapMOHUYHOI'0, KPACHBOT0, MOJYMHSAIOMIETOCS 3aKOHOMEPHOCTSAM, MPOMOPIMOHAIBHOIO (Ha MPUMEpPE B3aWMOCBS3U CTPOEHHUS U CBOWCTB
aTOMOB M BELIECTB); BBIIOJHEHUIO Y4EOHBIX 337a4 KaK K IPOLECCY, JOCTABISAIOUIEMY ICTETHUECKOE YIOBOJIBCTBHE (KPacCHBOE, M3SIIHOE
pElIeHNe WU 10Ka3aTelIbCTBO, MPOCTOTA, B OCHOBE KOTOPOU JIEXKUT FapMOHUS); TOHUMAaHKE HEOOXOAMMOCTH: U300paKeHUSI HICTUHBI, HAYYHBIX
3HAHUI B YyBCTBEHHOW (popMe (HampuMmep, B MPOU3BEICHUSIX MCKYCCTBA, MOCBAIIEHHBIX HAYYHBIM OTKPBITUSAM, YYEHBIM, BEIIECTBAM U UX
MPEBPALICHUSIM); TPUHITHUS TPArHYECKOTr0 KaK JpamMaTH4eCKOl (OpMbI BhIPAKEHUS KOHPIMKTA HEMIPUMUPUMBIX MPOTUBOIMOJIOKHOCTEH, UX
CTOJIKHOBEHUS (Ha MpUMEpPE BBIJAIOUINXCS HAYUYHBIX OTKPHITUN, KOH(IMKTA YyBCTBA U JI0JIra, OOIIECTBA U JIUUYHOCTH, PEaIbHOCTH U Ueana).
Taxum oOpazom, copepkaHue Kypca XUMUU OCHOBHOM IITKOJIBI TIO3BOJISIET CHOPMUPOBATH Y YUAILIUXCS HE TOJIBKO MO3HABATENbHbIE LICHHOCTH,
HO U IpyTue€ KOMIIOHEHTBI CUCTEMBI IEHHOCTEH: TpyAa U ObITa, KOMMYHUKAaTUBHBIC, HPDABCTBEHHBIE, SCTETHUECKHUE.

OCHOBHBIMHU HAESIMHU Y4e0HOr0 npeaMera XuMus sIBJISIFOTCS
MaTepUAIbHOE EAUHCTBO BEIIECTB €CTECTBEHHOTO MUPA, X TEHETUYECKAs CBA3b;
IIPUYHUHHO-CIIEICTBEHHBIE CBSA3U MEKy COCTABOM, CTPOCHHUEM, CBOMCTBAMH, IIOJyYEHUEM U IPUMEHEHHEM BEILIECTB;
ITI03HABAEMOCTH BEIIECTB ¥ 3aKOHOMEPHOCTEN IPOTEKAHUSI XUMUYECKUX PEAKLUM;
00BSCHSIONIAS U IPOTHOZUPYIOIAs POJIb TEOPETUUECKUX 3HAHUM /ISl (PaKTOJIOTMYECKOTO MaTepralia XUMUHU 3JIEMEHTOB;
KOHKPETHOE XMMUYECKOE COCAMHEHNE KAK 3BEHO B HENPEPBIBHOM LIENM MPEBPAIICHUM BEIIECTB, YYaCTBYIOIIEE B
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KPYTOBOPOTE€ XMMHYECKUXJIEMEHTOB U XUMUYECKON IBOJIIOLIUY;

o 00BEKTUBHOCTH M NMO3HABAEMOCTh 3aKOHOB IIPUPO/Ibl; 3HAHHE 3aKOHOB XHMMHH MO3BOJISIET YIPABISATh XUMUYECKUMU
IPEeBpAILEHUsS] MU BEILIECTB, HAXOJAUTh KOJIOTUUECKH 0€30IacHbIe CIIOCOOBI MPOU3BOICTBA U OXPaHbl OKPY>KAIOIIEH cpebl OT
3arpsi3HEHMUS;

0 B3aMMOCBSI3aHHOCTh HAYKHU M MPAKTUKU; TPEOOBAHUS MIPAKTUKHU — JIBIOKYIIAsl CUJla Pa3BUTHUS HAYKU, YCTIEXH MPAKTUKU
00YyCIJIOBJIEHBI TOCTUKEHUSMHU HAYKU;

O pa3BUTHE XUMHUYECKOW HAyKH M XMMH3AIMs HApPOJHOTO XO3SMCTBAa CIy)XaT WHTEpecaM uejoBeKa M OO0IIecTBa B ILIEJIOM, HUMEIOT
T'YMaHUCTHYECKUI XapaKTep U MPU3BAHbI CIIOCOOCTBOBATH PEIICHUIO TJIOOAIBHBIX MPOOJIEM COBPEMEHHOCTU. JTH HJICU PEATU3YIOTCS ITyTeM
JOCTIKEHUS CIENYIONUX Ieneil: (GopMUpOBaHHE Yy YYalIMXCS XMMHYECKOM KapTUHBI MHUpAa KaK OpPraHWYECKOW YacTHh €ro IeJOCTHOM
€CTECTBEHHOHAYYHON KApTUHBI; Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEHM ydaluxcsi B
Mpollecce M3YYCHHs MMU XMMHUYECKOW HAyKH U €€ BKJIaJaB COBPEMEHHBIM HAYyYHO-TEXHUYECKUU Mporpecc; (OPMUPOBAHUE BaKHEHIIHUX
JIOTUYECKUX Olepanuil MbIIUICHHs (aHaiu3, CUHTE3, 0000IIeHHE, KOHKpPETU3allus, CpaBHEHHWE M JIp.) B MPOIECCE IMO3HAHUS CHUCTEMBI
BOKHEUIIUX TMOHATUN, 3aKOHOB U TEOPUU O COCTaBE, CTPOCHUU U CBOMCTBAX XMMHUYECKUX BEIIECTB; BOCIMHUTAHUE YOECKICHHOCTH B TOM, YTO
MIPUMEHEHUE MOTYYEHHBIX 3HaHUA U YMEHUH 110 XUMUU ABISIETCSI 00BEKTUBHONW HEOOXOJMMOCTBIO AJI1 Oe30macHOi pabOThl C BEIIECTBAMH U
MarepuaniamMu B ObITY W Ha MPOU3BOJICTBE; NMPOEKTUPOBAHUE M pPealn3alsl BbITYCKHUKAMH OCHOBHOM IIKOJbI JUYHOM 0Opa3oBaTEIbHOU
TpaeKTopuu: BHIOOP Mpoduiis 00ydeHHUs B CTapiIeH MIKOoJIe WU Npo(ecCunoHaIbHOTO 00pa30BaTEIbHOIO YUPEKICHUS; OBJIAJICHUE KITFOUEBBIMU
KoMMeTeHIUsIMU (yueOHO-TI03HaBaTEIbHBIMU, UH(POPMAIMOHHBIMU, IIEHHOCTHO- CMBICJIOBBIMU, KOMMYHUKATUBHBIMU ).

Onucanue mecra yueOHOIro npeaMera, Kypca B yueOHOM IJIaHe

Kos-Bo yacoB B Kon-Bo yueOHbIX Bcero uacoB 3a yueOHbIit
HEJICITIO HECIb roJT
8 kiacc 2 34 68
9 kiacc 2 34 68
Bcero 136 gacos

Pabouast mporpamma ydeOHOro Kypca mo XuMuu s 8 kjacca paspadorana Ha ocHoBe PI'OC BTOpOro MOKOJEHUS, MPUMEPHOMN
MpoTrpaMMbl OCHOBHOT'O 00111ero 00pa3oBanus Mo XxuMuM (0a30BbIM ypoBeHb) U aBTOopckoil mporpammbl O.C. INabpuensna, C.A.Cnaakosa
(I'abpuensan O.C. nporpamma Kypca xumuu 115 8-11 kinaccoB 061eo0pazoBaTenbHbix yupexaenuid M: [Ipocsenienne,2019 r).

[Iporpamma paccuntana Ha 68 yacoB + 68 yacoB(2 yaca B Heaes10). /[aHHas mporpamMma KOHKPETU3HPYET COAEPKaHNUE CTaHAapTa, AT
pacnpeziesieHue yueOHbIX 4acoB 10 pa3jieiaM Kypca, HOCIe10BaTeNbHOCTh U3YUEHUS TEM U Pa3/IENIOB ¢ YUETOM MEXIIPEAMETHBIX U MPEAMETHBIX
CBSI3€H, JIOTUKM y4eOHOIro MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH OOyJaroluXcs M paccuuTaHa Kak oOydarommxcsi 0011eoOpa3oBaTEIbHbIX
KJIACCOB, TaK U U1 KjaccoB s aeteit ¢ OB3 (3I1P).



Bo3MmoskeH BpeMEeHHBIH Mepexo,1 Ha pean3aliiio 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHUs C UCIIOIh30BAHUEM
AIIEKTPOHHOTO OOYYCHUS U AUCTAHITMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTHH, B CBSI3U C KIIMMATHYECKUMU YCIIOBUSIMH WJIH CO CIIOXKHBITICHCS
BMUAEMHUOJIOTUYECKOU CUTYaIUEH.

@DOpMBI 1 METOIBI KOHTPOJISI TIOCTHXKCHHS TUIAHUPYEMBIX PE3YJIbTaTOB BKIIOYAIOT MIPAKTUYCCKUAE U KOHTPOJILHBIE paOOTHI,
JUArHOCTUYECKHUE CPE3bl3HAHMI, TPOBEPOUYHBIE PAOOTHI, TECTHI, IPOEKTHI.
8 KJacc:
II;1aHOBBIX KOHTPOJIBHBIX
ypoxoB — 4.IlepeBognasi
KOHTPOJIbHas padora - 1
IIpakTuyeckux pador — 7/
JlabopaTopHbIX padoT - 26.
9 kJacc:
I11aHOBBIX KOHTPOJIBHBIX YPOKOB — 4.
BxoaHast KOHTpoJIbHAs padoTa (110 UTOraM NOBTOPEHHUS 32 Kypc 8
kiaacca) — 1. Ilpakrudeckux pador — /.
JlabopaTropHbIx padoT —45.

HUcnoab3yemsrii YMK:
1. VYuebnuk: O.C.I'abpuensa, M.I'.Octpoymos, C.A.CnankoB. Xumus 8 kiacc — M: IIpocsemenue, 2021.
2. COopnuk 3a1a4 u ynpaxkuenuii k yaueouuky O.C.I'abpuensn, U.I'.Octpoymos, C.A.Cnankos. Xumus 8 - 9 knacc — M:

[Tpoceemenue, 2021.
3.  Xwumus 8 knacc. Metoaunueckoe nocodue. O.C.I'abpuensu, U. I'. Octpoymos, N.B.AxkcenoBa —
M:IIpocsemnienue, 2019.4.Yuebnuk: Xumus. 9 knacc. Yueonuk. aBrop O. C. I'abpuensin — M:IIpocsenienue,

2021.
5. Metoauueckoe nocodue. Xumus 9 knacc (aBropsl O. C. IN'abpuenss, U. I'. Octpoymos, C. A. CnagkoB) — M:IIpocsemenue, 2021.

LleHHOCTHBIE OPHEHTHPHI COAEPKAHNS Y4eOHOI0 peAMeTa XuMHMS

[leHHOCTHBIE OPUEHTHPHI Kypca XUMHH B OCHOBHOW IIKOJIE OMPEAENAIOTCS crneuuukoil XUMuu Kak Hayku. [loHSTHE «1I€HHOCTH»
BKJIIOUAET €IMHCTBO OOBEKTUBHOTO (CaM OOBEKT) U CyOBEKTUBHOTO (OTHOIIEHHE CYOBEKTa K OOBEKTY), MOATOMY B KayeCTBE LIEHHOCTHBIX
OPUEHTHPOB XMMHMUYECKOIO 0Opa30BaHUs BBICTYNAIOT OOBEKTHI, U3y4yaeMble B Kypce XMMHH, K KOTOPOMY Yy oOydarommxcs (GpopMupyercs
LIEHHOCTHOE OTHOLIeHue. [Tpu sTom

BEAYLIYIO pOJIb UTPAIOT MO3HABATENbHBIE LICHHOCTH, TaK KaK JJAaHHBIM y4eOHBIN NMpeaAMET BXOAUT B TPYIIITY IPEIMETOB IO3HABATEIBLHOTO



[UKJa, TTIaBHAS 1[e7Tb KOTOPBIX 3aKJII0YAETCA B U3YYEHUU MMPUPOJIBI.
OcCHOBY TNO3HABAaTEIbHBIX IIEHHOCTEH COCTABJISIOT HAay4YHbIE 3HAHUS, HAy4YHbIE METOJbl IO3HAHUSA, a IEHHOCTHbIC OpPUEHTAIUH,
dbopmupyeMblie yOoOydaroIIMXCs B MPOIECCe U3YUECHUS] XUMUU, TTPOSBIISIFOTCS:

BHHpHSHaHI/II/I HCHHOCTH HAY4YHOI'O 3HAHUA, €TI0 HpaKTHqCCKOﬁ SHAYNUMOCTH, OJOCTOBCPHOCTH, B LCHHOCTHU XHMHYCCKHX MCTOIOB
I/ICCJICEbBaHI/IH ’)KMBOU Y HEX)KUBOM IIPpUPOIHLI,

BMOHMMaHUM CJIOKHOCTH U IMPOTUBOPCUYUBOCTU CaMOI'0 IIPOUCCCA IO3HAHUA KaK U3BCHYHOT'O CTPCMIICHUS K Hcrtune.
B kadecTtBe 0OBEKTOB HCHHOCTCI?I Tpyda U ObITa BBICTYIIAIOT TBOPYCCKAsA CO3HMAATCIIbHAA ACATCIIBHOCTD, BHOPOBBIﬁ 06p213 KHN3HHU, a
OCHHOCTHBIC OPUCHTAIWHU COACPIKAHUA KYPCa XUMHUH MOT'YT paCCMAaTpUBATbCA KaK (bOpMI/IpOBaHI/Iel



yBa)KUTEIBHOTO OTHOIIEHMSI K CO3UIATEIbHON, TBOPUECKON AEATEIbHOCTH; TOHUMAaHUsI HEOOXOIMMOCTH 310pOBOI0 00pa3a *KU3HU;

MOTPe6HOCTH B 6€3yCIOBHOM BBINOIHEHHH ITPABUJI GE30MaCHOTO UCTIONIb30BAHMS BEIECTB B IOBCEIHEBHOM JKU3HH; CO3HATEIBLHOTO BHIOOPA
OyLymei IpoheCCUOHATBHOM eI TENBHOCTH.

Kypc xumun 001amaer BO3MOKHOCTIMH JUIs1 (POPMUPOBAHUS KOMMYHUKATHBHBIX LEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIFOT IPOLIECC
OOLIeHNsI, TpPaMOTHasl peyb, & IIEHHOCTHBIE OPUEHTAIIMM HAIIPaBJICHbl HA BOCIUTAHUE Y YUAIUXCSL:

NPaBUIIBHOTO UCIIOJIB30BAHUS XUMAYECKON TEPMUHOJIOTUN U CUMBOJIUKH;

NOTpEeOHOCTH BECTU JMAJOr, BBICAYIIMBATh MHEHHME OIMOHEHTa, Y4acTBOBATh B JUCKYCCHM; CIIOCOOHOCTH OTKPBITO BBIpakaTb U
apryMEHTHPOBAHO OTCTAMBATH CBOKO TOUKY 3PEHHSL.

VYu4eOHblil mpenMer «XHUMHA», B COAECPKAHMM KOTOPOTO BEAYIIMM KOMIIOHEHTOM SIBJIIIOTCSI HAayYHbIE 3HAHMUS W HAYYHBIE METOMbI
MO3HAHUS, MIO3BOJIIET HE TOJIBKO (POPMUPOBATH Y yUAIIMXCA LEIOCTHYIO KapTUHY MUPA, HO ¥ MPOOYK/J1aTh Y HUX 3MOLIMOHATIBHO-IIEHHOCTHOE
OTHOLIEHUE K U3y4aeMOMY MaTepuaiy, CO3/1aBaTh YCIOBUS sl GOPMHUPOBAHUS CUCTEMBI LICHHOCTEN, ONPEEISIONIEH TOTOBHOCTh: BIOUPATh
ONpEJEICHHYIO HAIPABICHHOCTD JIEUCTBHI; AEMCTBOBATH ONPEIEICHHBIM 00pa30oM; OLIEHUBATh CBOM JIEUCTBUS U JEHUCTBUSA IPYTUX JIOAEH 1O
ONPEIECIICHHBIM LICHHOCTHBIM KPUTEPUSIM.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBLI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO OOIIEro 0Opa3oBaHMs JTOCTUTAOTCS B XOJI€ OOYYCHHUS XMMHHU B CIUHCTBE
y4eOHOM U BOCTIUTATEIILHON JESITETLHOCTH B COOTBETCTBUY C TPAIUIIMOHHBIME POCCUHCKUMU COLIMOKYJIbTYPHBIMH M IYXOBHO-HPABCTBEHHBIMU
IICHHOCTSIMH, TIPUHSATBIMU B OOIIECTBE NpaBUIAMHU M HOPMaMU IMOBEACHUS M CHOCOOCTBYIOT HpOIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS U
COLIMATIM3AIUU 00yYarOIIXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPAYKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJICTBOBATHCSI CHCTEMOW MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIINN U
pacipeHue OmbITa JesITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIEC B YaCTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHUSA '

IICHHOCTHOT'O OTHOIICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEINI0, TOHUMAHHS 3HAUCHUSI XUMHUYECKOM
HAYKH B XKM3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpMAIMed 0 MEepeOBbIX JOCTHKEHHUSX M OTKPBITUSX
MUPOBO ¥ OTECUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MHUpa U O0IIEeCTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAX U MPAaBUJIAX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B
OOIIIECTBEHHO IMOJIC3HOH, Y4eOHO-UCCIIC0BATEIILCKOM, TBOPUECKOM U IPYTUX BUIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM



JESITeIbHOCTH IIPU BHIMOJIHEHUH YIeOHBIX, TTO3HABATENIbHBIX 33/1a4, BHITTOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUH yUeOHBIX MPOCKTOB,
CTPEMJICHHS K B3aMMONOHMMAHHUIO U B3aMMOIIOMOILM B MPOLECCE 3TOM y4eOHOM AESTENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEJICHUE U
IOCTYIIKM CBOMX TOBapHILEH ¢ O3ULNN HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHNS

MHUPOBO33PEHYECKUE IIPEACTABICHHS O BEIIECTBE U XUMUYECKON PEaKIMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
COCTABJISIOIUE OCHOBY Ul MOHMMAaHHUS CYIIHOCTHM HayYHOH KapTHUHBI MHpA, MPENCTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS
IIPUPOJIBI, B3aUMOCBS34X YEJI0BEKa C IPUPOJHOMN CPEIOH, O POIM XMMHUU B ITI03HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTHBBI, HAIPABJIECHHbIE HA MOJYyYEHUE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOAMMBIE ISl OOBSICHEHUS HAOJIIOIAEMbIX
MIPOLIECCOB U SIBJICHUM, TO3HABATEIbHON, MHPOPMALIMOHHON M YUTATENbCKOM KYJIBTYpPbl, B TOM UHCJIE€ HABBIKOB CAMOCTOATEIBLHON paboThI C
y4eOHBIMU TEKCTAMHM, CITPABOYHOM JIUTEPATYPOH, TOCTYIIHBIMA TEXHUUECKUMHU CPEICTBAMU

MH(GOPMALIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOY4YeHUI0 U IMO3HAHUIO, JI0003HATEIbHOCTh, T'OTOBHOCTh M CIHOCOOHOCTh K €aM00Opa3oBaHUIO, IPOEKTHOU U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIIPaBJIEHHOCTH U YPOBHSI 00YUYEHU B JabHENUILIEM;

4) popMupoBaHUs KYJIbTYPHI 3/10POBbSI:

OCO3HaHUE IEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3[0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHUE
MOCJEACTBUM U HENpPUITHE BPEAHBIX NMPUBBIUEK (YMOTPEOJIEHUs aJKOrojisi, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTH COOIOACHUS MTPpaBUIl
0€30MMacHOCTH MPU 0OpAIICHUN ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHMA:

MHTEPEC K MPAKTHUYECKOMY M3YUYEeHHIO MpodecCruid U TpyAa pa3aIuyHOro poja, yBaXKeHue K TpyAy U pe3yJbTaTaM TPYI0BOM IS TEIbHOCTH,
B TOM UYHKCJIE€ HA OCHOBE IPUMEHEHUS PEIMETHBIX 3HAHUH M0 XUMUHU, OCOZHAHHBIN BHIOOP MHIUBUAYATIbHOM

TPAEKTOPUM MPOAOHKEHUS] 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U
NOTpeOHOCTEH, ycHemHol MnpodhecCUOHANBHOW MAESITENIbHOCTA M Pa3BUTHUS HEOOXOAMMBIX YMEHUM, TOTOBHOCTh aJalTHUpPOBATHCA B
po(hecCHOHATIBHOU cperie;

6) 3K0JIOrM4eCKOro BOCHIUTAHUS

HKOJIOTMYECKU 1I€JIECO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK MCTOYHUKY >KM3HM Ha 3eMJjie, OCHOBE €€ CYyIIEeCTBOBAaHHUS, MOHWMaHUE
LEHHOCTH 3JI0pPOBOr0 M 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/10POBBIO,
OCO3HaHUE EHHOCTHU COOJI0ICHUS IPaBUJT 0€30IaCHOTO MOBEACHUS TPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaAIUAX, YTPOXKAIOIIUX 3J0OPOBBIO
U KU3HU JTI0JICH;

CIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOSydyaeMble MPH U3YYCHHHM XUMHH, IJI1 PELICHUs 3a7ad, CBS3aHHBIX C OKPYXKAIOLIEH MPUPOIHOIM
CpeIoii, IJIsl TIOBBIIICHUS YPOBHSI 3KOJOTHYECKOW KYJIbTYpBI, OCO3HAHHs TJI00aIbHOIO XapakTepa SKOJIOTMYECKUX MpoOjeM U myTed Hx
peLIeHMs TOCPEACTBOM METOI0B XUMHH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHON, KOMMYHUKATUBHOU
Y COLIMAIIBHOM IPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATDI

B cocTtaBe MeranpeaMeTHBIX pe3yJIbTAaTOB BBIACISAIOT 3HAYMMBIC I ()OPMHPOBAHUS MHUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH,
TEOpHs, MPUHIIUII, TUIIOTE3a, (DaKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPhIE UCIOJIBb3YIOTCS B

€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX MU MO3BOJIIIOT HAa OCHOBE 3HAaHUM W3 3THX MPEAMETOB (HOPMUPOBATH MPEJICTABICHUE O
[IEJIOCTHOM HAYyYHOU KapTHUHE MHUpA, U YHUBEpCalibHbIE YueOHbIE AeCTBUS (TT03HABATEIbHbIC, KOMMYHUKATUBHBIE,

PEryJISTUBHBIE), KOTOpbIE 00eceunBaroT (POPMUPOBAHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHHIO y4eOHON
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbHbIE yUeOHbIe JeiicTBUsA ba3oBble Jornyeckue AeCTBUA:

YMEHHUS UCTOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIIJICHUS ITPU OCBOCHUH 3HAHUM: PACKPBIBATh CMBIC XUMUUYECKUX MOHSATUN (BBIACISTH
UX XapaKTepHBIC MPU3HAKH, YCTAHABINBATh B3aUMOCBSA3b C IPYTUMU MOHSATUSIMHU ), UCII0JIb30BATh MOHITUS

U1 OOBSICHEHHST OTACIBHBIX (DAKTOB WM SIBJICHUM, BHIOMPATh OCHOBAHUS M KPUTEPHUM IS KiIacCU(DUKAIMKM XUMUYECKUX BEIECTB U
XUMUYECKUX PEAKIUNA, YCTaHABIUBATh IPUUYUHHO-CJICACTBEHHbBIE CBSI3U MEXITY 00bEKTaMH U3YYCHUS, CTPOUTH JIOTUYECKUE

paccyxaeHus (MHIYKTUBHBIE, 1EIYKTUBHbIC, IO AaHAJIOTUH), I€JIaTh BBIBOBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHSTH B MPOIECCE MO3HAHUS MOHATUS (MPEIMETHBIE U METAPEIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC)

MOJIEJIH, UCTIOJIb3yeMbI€ B XUMUH, TTPEOOPA30BHIBATH IIUPOKO MPUMEHIEMbIC B XUMHUHM MOJICIIbHBIC TPE/ICTABIICHNS — XUMHYECKHI 3HAK
(cuMBOJI BJIEMEHTa), XUMUYECKast opMyJia U YpaBHEHUE XUMHUECKOW pEakIMy — MPHU PEIIeHUU y4eOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM
ATUX MOJICJBHBIX MPEICTABIICHUH BBISBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN U3Y4aeMbIX O0BEKTOB

— XUMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIH, BBISBIATH 00IIME 3aKOHOMEPHOCTH, PUINHHO-CIICJICTBEHHBIE CBS3H UIIPOTUBOPEUHS B
M3y4aeMBIX ITpoLeccax U SIBIICHUSX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHUE HCII0Ih30BaTh MOCTABIECHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSA, a TAK)KE B KaueCTBE OCHOBHI It YOPMUPOBAHUS
TUIIOTE3bI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

MPUOOPETEHUE OIbITA MO TJIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEJICHUIO YYEHUUECKUX SKCIEPUMEHTOB, YMEHHE HAOII0JATh 32 XOJ0M
MpoIIeCcca, CaMOCTOSITEILHO MTPOTHO3UPOBATh €ro pe3yibTar, GopMyIUupoBaTh 000OIIEHUS U BBIBOABI MO Pe3ysibTaTaM MPOBEAEHHOTO OIbITA,
HCCIIeIOBAHUSI, COCTABIIATH OTUET O MPOJIeTIaHHOM padoTe.

PabGora ¢ undgopmanmeii:

YMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPHPETUPOBATH MH(OOPMALIUIO PA3IUYHBIX BUAOB M (OPM MpPEACTaBICHUS, OJIy4aeMyI0 U3
Pa3HBIX UICTOYHUKOB (HAYIHO-TIOMYJISIpHAS JTUTEpATypa XUMUUECKOTO COJEPKaHUsI, CIIPABOYHBIC TOCcOOUs, pecypchl UHTepHETA), KpUTUUECKH
OIICHUBATh IPOTUBOPEUHUBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE PUMEHSTh Pa3INYHbIE METOBI M 3aIPOCHI IIPHU MOUCKE U 0TOOpe WH(OPMAITUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOTMMBIX JIJIS
BBITIOJTHEHHSI YICOHBIX M IO3HABATEIIBHBIX 3a71a4 ONPEIeIEHHOTO THIA, TPUOOPETEHUE OIbITA B 00IaCTH

WCIIOJTh30BaHUs WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA, OBJAJCHHE KYyJbTypOW AKTHBHOTO HCIIOJIB30BAHMS PA3IAYHBIX



MOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BRIOWPATh ONTUMANIBbHYIO (OpMY MPEACTABICHUS HHOOPMAIIMK U WILTIOCTPUPOBATH

pelaeMble 3a/1a4i HECIOKHBIMUA CXEMaMHU, THarpaMMaMu, IPYTUMU (popMaMu rpa@uKu U UX KOMOWHAIUSIMU;

YMEHHUE HCIIONb30BaTh M aHAJIM3UpPOBaTh B Ipoliecce y4eOHOM M MCCIEAOBATEIbCKOM MAEATEIbHOCTH HH(OPMALMIO O BIUSHUU
IPOMBIIUIEHHOCTH, CEIbCKOT0 XO35ICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KaroIled IPUPOIHOM cpeabl.

KoMMmyHukaTHBHBIC YHHBepcaibHble YUeOHbIE 1eiCTBHUS:

YMEHHSI 3a/1aBaTh BOIPOCHI (B X0/1€ Auasiora 1 (W) AUCKYCCUN) 11O CYLIECTBY 00CYK1aeMOU TeMbl, (POPMYJINPOBATh CBOU ITPEITIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IPETI0KEHHOH 3a/1auu;

YMEHHUSI IPEJICTaBIIATh [TOJIyYE€HHBIE PE3YIbTaThl IO3HABATEIBHOM ACSITEILHOCTU B YCTHBIX U IUCbMEHHBIX TEKCTaX; J€JIaTh IPE3CHTAIIII0
PE3yNbTATOB BBINOJIHEHUS! XUMHUYECKOTO 3KCIIEPUMEHTA (JJaO0OPaTOPHOTO OMbITA, JIA0OPATOPHOU PabOTHI 10

MCCJIEIOBAHHIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MTO3HABATENILHOM 1 HCCIIEA0BATEIBCKON AEITETLHOCTH IPH PEIICHUN
BO3HMKAIOIIKX MPOo0OJIEM Ha OCHOBE YUYE€Ta OOIIMX MHTEPECOB U COTJIACOBAHMUS MO3ULIUI (00CyXIeHHsI, 0OMEH

MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAHHALIUA COBMECTHBIX EHCTBUH, OMpeeTIeHHe KPUTEPHUEB MO OLIEHKE KauyeCTBa BHITIOJHEHHON
paboThI U IpyTHE).

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOSITEIBHO OIpPENessaTh LEIN JeATENbHOCTH, IMJIaHUPOBaTh, OCYUIECTBIIATh, KOHTPOJUPOBATH M NMPU HEOOXOAUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BRIOMpaTh Hanbosee 3pPeKTUBHBIC CITOCOOBI PEIICHUS YUYEOHBIX U

MO3HABATENbHBIX 337a4, CAMOCTOSTEIBHO COCTABJIATH WM KOPPEKTHPOBATh MPEIJIOKEHHBIM aJrOpUTM JEUCTBUN MPHU BBHINOJIHEHUU
3aJlaHull ¢ y4ETOM IOIYYEHUS HOBBIX 3HAHUI 00 M3ydaeMbIX 0ObEKTaX — BEIECTBAX U PEAKIMSIX, OLIEHUBATh COOTBETCTBHE

MOJIyYEHHOTO pe3yJsibTaTa 3asBJICHHON LIeIH, YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUH 3a/1aHUH.



HPEAMETHBIE PE3YJIbTATBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJIEp)KaHMs, YCTAaHOBJICHHOIO AaHHOW (QeaepanbHO paboyeit
IPOrPaMMOM, BBIACIISIIOT: OCBOCHHbBIE 00YYAIONIUMUCS HAyYHbIE 3HAHUSA, YMEHUS U CIIOCOObI

JEUCTBUH, crienupuuecKue it IpeIMETHON 00J1acT « XUMUSD), BUJIbI ACSTEIHHOCTH 10 MOJYYEHUIO HOBOT'O 3HAHUS, €T0 HMHTEPIIPETAIUH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUAX.

K xonIiy oOyuenus B 8 kJiacce nmpeaMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpaxkaTh COOPMUPOBAHHOCTH y O0YUAIOIINXCS
YMEHUMU:

e PACKpBIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIA, XUMUYECKHUN DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
cMech (0OTHOPOJIHASA U HEOJTHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEINIbHASI aTOMHAS M MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBas J0JIsI XUMHUYECKOTO 3JIEMEHTA B

COE€IMHEHUH, MOJSPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb, 3JIEKTPOOTPULATENIBHOCTb, CTENEHb OKUCICHHS, XUMHYECKas
peaxuus, Kinaccuukalys peakuii: peakiiui COeIUHEHU, pEaKuu pa3yIoKEHUs, peaKlIuy 3aMELICHMS,

peakuuu 0oOMEHa, 9K30- U 3HJIOTEPMHUUYECKHE PEAKINH, TEIIOBOH 3(PPEKT peakuuu, siApo aToMa, JIEKTPOHHBIA CIIOM aToMa, aTOMHast
opOuTanb, paauyc aToMa, XMMUYECKasl CBSI3b, MOJISIPHASI U HETIOJSIPHASI KOBAJICHTHAS CBSI3b, MIOHHAS CBSI3b, MOH,

KaTHOH, aHUOH, PACTBOP, MaccoBast 10Jisl BellecTBa (MPOLEHTHAs KOHLEHTpaLlus) B pacTBOPE;

e WUTFOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUYECKUX IMOHSITUI U MPUMEHSATH 3TU MOHATHS [IPU ONMCAHUY BEIIECTB U UX MTPEBPALICHUI;

e HCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JJIsi COCTAaBJIEHUS (JOPMYJI BEIIECTB M YPABHEHUM XUMHUECKUX PEaKIIMIi;

e ONPEAENATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTENEHb OKUCIEHUS AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
MPUHAAJIEKHOCTh BEIIECTB K OMpPEAENIEHHOMY KJIACCy COEIMHEHUU 1o (opmynaM, BUJ XHUMHUYECKOW CBs3M (KOBaJeHTHas U WMOHHAs) B
HEOPTraHWYECKUX COEIMHEHHUSIX;

e packpbiBaTh cMbIch [ lepuoanueckoro 3akona /1. 1. MeHneneeBa: 1eMOHCTPUPOBATh NOHUMAHUE NTEPUOANIECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX DJIEMEHTOB OT UX IMOJI0KEHU B [leprnonnueckoit cucteMe, 3aKOHOB COXPAHEHHSI MacChl BEILIECTB, ITOCTOSIHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e OIMCHIBATh U XapaKTepHU30BaTh TabIuuHyIo popmy Ileprnonnyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB:

pasznuyaTh MOHATHS «TJaBHas noAarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Maibie U 00JbIINE TEPUOIbl, COOTHOCUTH
0003HaueHus, KOTOpbIe UMetoTcs B Tabnmie «[leprnonnueckas cucrema xuMudeckux 3meMenToB J1. U.

MenzeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTHKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsia sapa, oOliee YUCIo
AJIIEKTPOHOB U PACIPEAEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATH XUMHUECKHE 3IEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKHE peakuuu (M0 YUCIy M COCTaBy Y4YacTBYIOLIUX B
pEeaKIuy BEIIECTB, M0 TEIIOBOMY 3D (EeKTy);

e XapaKTepu30BaTh (OMUCHIBaTh) OOIME XMMHYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPIasi ONMMCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINIA;



e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX KAy€CTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX
NPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

e BBIUUCIISATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JeMeHTa 1o (GopMmyie
COEMHEHNS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKIUU;

e IPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTEIBHON JAESITENIBHOCTH — aHaju3 M CHHTE3, CpaBHEHUE, O000OIIEHHE, CHUCTEMAaTH3aLHUIO,
KJIaCCU(UKALIMIO, BBISBICHUE MPUYUHHO--CIEICTBEHHBIX CBSA3CH — JJIS M3YYECHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIH, €CTeCTBEHHO-
HAy4YHBIE METO/IbI TO3HAHUS — HAOMI0ICHNE, H3MEPEHUE, MOJICTTUPOBAHHE, SKCTIEPUMEHT (pEabHbIA U MBICICHHBIN);

e CJIEIOBATh IpAaBHJIaM MOJb30BAHMS XMMHYECKOM TOCYJOM M J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKXKE NpaBUIaM OOpaIllEeHUs C
BEILIECTBAMH B COOTBETCTBUU C HWHCTPYKLMSIMHU IO BBINOJHEHHIO JAOOPATOPHBIX XWMHYECKHX OIBITOB MO MOJYYEHHI0 U COOHMpPAHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOA U KUCIOPO/Ia), MPUTOTOBIEHUIO PACTBOPOB C OIpPENEIEHHON MAaCCOBOM J10JI€ll paCTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATh U IPOBOAUTH XUMUYECKHE HIKCIIEPUMEHTHI IO pACIIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIIOT € IOMOILBIO MHIUKATOPOB (JaKMyC,
beHondTanenH, METUIIOPAHXK U IpyTHE).

K koHIly 00y4eHus B 9 kiiacce npeMEeTHbBIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI OTPaXKaTh CPOPMUPOBAHHOCThY O0yUaIOUIUXCSA
YMEHUM:

e PACKpPBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIA: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, NOH, KATHUOH,

AHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTH, IEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMUYECKasl peakLus,
XUMHUYECKasl CBS3b, TEIIOBOM 3 (EeKT peakiuuH, MOJb, MOJSAPHBIA O00BEM, PACTBOP, JIEKTPOJUTHI, HEINEKTPOJMTHI, JIECKTPOIUTHYECKAS
JUCCOLIMALIMS, PEeaKIMM MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE PaBHOBECUE, OOpaTHUMble U HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTENh, BOCCTAHOBUTEINb, OKHCIIEHUE U BOCCTAHOBIIEHUE, aJNIOTPOIHUA, aM(pOTEpHOCTh, XUMUYECKAsI CBS3b
(KoBaJieHTHasi, MOHHAs, METANINYeCcKas), KpUCTAJUIMUecKas PpEelIETKa, KOPPO3Us METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM pEaKIuH,
npenenpHo nonycruMas konnenTpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSTh 3TH MOHATHS MIPU ONMHMCAHUH BELIECTB U UX MTPEBPAICHUIH;

e MICII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIEeHUs (DOPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

e ONPEAENIATh BAJIEHTHOCTh U CTENEHb OKHUCIEHHS XMMHYECKUX AJIEMEHTOB B COCIMHEHHUAX Pa3JIMYHOIO COCTaBa, IMPHUHAIEKHOCTb
BELIECTB K OMNpENeTIEHHOMY KJIAcCy COEIWHEHHUM Mo QopmyiaMm, BHJ XUMHUYECKOM CBSI3M (KOBaJICHTHas, MOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCTUHEHUX, 3aps]] MOHA [0 XUMHUUYECKOH (hopMyIlie, XapakTep Cpelibl B BOAHBIX PacTBOPaX HEOPTAaHUYECKUX COCAMHEHUH,
THUIT KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMmblci [lepuoanueckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATh €r0 NOHMMAaHHUE: OMUCHIBATh U XapaKTepU30BaATh
Tabnuunyto ¢popmy Ileproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAS MOATPYyIa (A-Tpymma)y» U «1moboyHast
noarpymnmna (b-rpynna)y, maible U 60JbIINE TEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B IEPUOIUYECKON TaOIHIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, 00Ilee YUCIO AJIEKTPOHOB M paclpeeieHUue UX Mo
AJIIEKTPOHHBIM CJO0SAM), OOBSICHITH O0LIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B Mpeenax MajbiX IEPUOI0B



Y TJIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

e KJTaCCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPraHUUECKHUE BEIIECTBA, XUMUYECKUE PeaKUu (110 YUCIy U COCTaBy yYacCTBYIOIIMX B
peaKkiuy BEIIECTB, M0 TEINIOBOMY 3P (EKTY, 10 U3MEHEHHIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

 XapaKTEpU30BaTh (OMHUCHIBATh) OOLINE U CIELMPUUESCKUE XUMUYECKHE CBOMCTBA MMPOCTHIX U CJIOKHBIX BEILIECTB, TOATBEPHKAAsI ONTMCAHUE
IIPUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPABHEHNUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

e COCTAaBIIAATh YPAaBHEHMS DJIEKTPOJUTUYECKON JUCCOLUMALNM KUCIIOT, IIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIAN
MOHHOI0 OOMEHAa, YpaBHEHHMSI pEaKIIUil, MOATBEPKAIAIOIIMX CYILIECTBOBAHUE N'€HETUYECKOM CBA3M MEXAY BEILIECTBAMM PA3JIMUHBIX KJIACCOB;

* PACKpPBIBATH CYIIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEACTBOM COCTABIEHUS JIEKTPOHHOTO OalaHCadTUX PEaKLIU;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTHM OT HUX CTPOEHUSA, BO3MOKHOCTH IPOTEKAHMS XWMHYECKHX MPEBPAIICHUM B
PA3JIMYHBIX YCIOBHUAX; BBIYUCIATH OTHOCUTENBHYI MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO JIEMEHTA
1o popMyJsie COeAMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

e CO0JIIO/1aTh TPaBUJIA MTOJIH30BAHMSI XUMUYECKON NOCY10H U 1a00paTOPHBIM 000PYJOBAaHUEM, a TAKXKE MTPaBHIIa

oOpallleHus! ¢ BEUIECTBAMHM B COOTBETCTBUM C MHCTPYKIMSMH MO BBIIOJHEHHUIO J1a0OPAaTOPHBIX XMMHUYECKUX OIBITOB I10 IOJYYEHHUIO U
coOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

e IPOBOJIUTH PEAKLIMH, TOATBEPIKAAIOIINE KAaUeCTBEHHBIN COCTAB Pa3JIMYHBIX BELIECTB: PACIO3HABATH ONBITHBIM Iy TEM XJIOpUI-, OpOMHU/I-
, 101U -, KapOoHaTt-, hocdat-, CuIMKaT-, CyabpaT-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHMS U MOHBI U3YUYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILECTB;

e IPUMEHATh OCHOBHBIE OINEpaIlMi MBICIUTEIbHON AESITENIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMaTH3aluIo,
BBIIBIICHUE NTPUYMHHO-CIIEACTBEHHBIX CBA3EH — JUISI U3YYEHUSI CBOWCTB BEIIECTB M XMMHUYECKHUX PEAKLNN, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HaHUs — HAOJIIOICHHE, U3MEPEHHE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIIEHHBIH )



Pazpnen 2.
COJEPKXAHUE U3YUAEMOI'O KYPCA

8 KJIACC
HaunmeHnoBanue KoimmuecrBo
pasaeJia 4acoB

IlepBoHaYaJIbHBIE XUMUYECKHUE TIOHSTHS 20
Baxnenmme npeacTaBuTeNM HEOPraHUIECKUX BEIIECTB. 18
KonuyecTBeHHbIE OTHOILIEHUS B XUMUMU.
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHHUIN 10
Ilepnogmueckuit 3akoH u llepnonnueckas cucrema 8
xumMudeckux saemeHToB JI.M.MeneneeBa
Xumuueckas cBsizb. OKUCIUTEIBHO ~-BOCCTAHOBUTEIIbHbBIE 10
peakuuu
Htorooe 000011€HNE 2
KonuyecTBO KOHTPOJBHBIX, TPAKTUYECKUX U BBICTABOK | 1 1 vV Ton
paboT, 5KCKYpCHIA, TIPOEKTOB "CTB deT q}fT q}fT
1.1abopaTopHbIe §] 7 13 - 26
2.MpaKTHYECKUE 3 2 1 - 6
3.KOHTOPOJIbHBIC 1 1 1 2 3)




9 kiacce

HanmenoBanme KoauvecTrBo

pa3jiena 4acoB
[ToBTOpeHME 1 0000IIIEHNE CBEACHHUI 110 KypCy 8 Kiracca. 5
XUMHUYECKHE PEAKIIUU
XMMHUYECKHE PEaKIIMK B paCTBOpaX 10
HewmeTanmnsl 1 X coeTnHEHUs 25
Mertauibl ¥ UX COETMHEHUS 16
XUMUS ¥ OKpYXKaromias cpesia 2
O000111eHrEe 3HAaHUH 10 XMMHUH 32 KYpC OCHOBHOM IIKOJIBI /
Kosm4yecTBO KOHTPOJIBHBIX, IPAKTHYECKHUX U BHICTABOK I I Il \Y} l'on
paoor, YETB. | YETB. | YETB. | YETB.
IKCKYPCHii, IPOEKTOB
1.mabopaTopHbIe pabOTHI 31 8 5 1 45
2.MpaKTUYEeCKue padoThI 1 4 2 7
3.KOHTPOJIbHBIE PAOOTHI 1 1 1 2 5




COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMHYECKHE TOHATHS

IIpenmer xumun. Ponp XxuMuM B KHW3HM Ye€IOBEKa. XMMHs B CUCTEME HayK. Tena m BemecTBa. PU3MUECKHE CBOMCTBA
BEIIECTB. ArperaTHOe COCTOsSHUE BemecTB. [loHATHe 0 MeToAax mo3HaHuA B XUMUHU. Yuctele BemiectBa U cmecu. CrocoObl
pa3aeIeHUs] CMECEM.

ATOMBI M MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHThL. CUMBOJIBI XUMHAYECKUX 3JIEMEHTOB. [IpOCThIE U CIIOKHBIE BElIECTBA. ATOMHO-
MOJIEKYJIIPHOE YYEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XHUMHUYECKHMX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTB.
OtHocuTenpHas atomHas Macca. OTHOCUTENBHAS MOJIEKYJISIpHAs Macca. MaccoBas 7011 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUN.

KommuectBo BemectBa. Monb. MonspHas macca. B3aumMoCBA3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €JUHULL BELIECTBA.
Pacuértel o hopmysiaM XUMUYECKUX COCTUHEHUH.

Ou3nuecKkue M XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHUS MacChl BEHIECTB.
Xumnueckue ypaBHeHus. Kiaccupukanus XduMUYECKUX peakiuid (COeTMHEHUsI, Pa3JI0KEeHUs, 3aMEIeHuUs, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOM MOCYAOW, mpaBuiamMu paldoThl B J1a0OpaTopuu M NpuUéMaMH OOpalleHus C J1abopaTOpPHBIM
o0opyioBaHHEM, M3YUYCHHE U ONMHCaHue (PU3UYCCKUX CBOMCTB 0OpPa3IlOB HCOPTaHWYECKUX BEIIECTB, HAOMIOACHUE (PHU3UICCKUX
(Tu1aBlieHHE BOCKA, TassHUE JIbJIa, pACTUpPAHUE caxapa B CTYIIKE, KUTIEHHE M KOHJICHCAIIUS BOJbl) U XUMUUECKUX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEJHOW MPOBOJIOKH, B3aMMOJICUCTBUE MeJla C KHUCJIOTOW) SIBJICHUMN, HAOIIOJICHUE M OINKMCaHuE MPU3HAKOB
MPOTEKaHUsI XUMHUYECKUX peakuuil (pas3ioxeHue caxapa, B3auMOJECHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pa3ioxeHue
ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoAeCTBUE kKefe3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB pazaeneHus
CMecel: ¢ TOMOIIBI0 MarHuTa, (UILTPOBAHKE, BHIMTAPUBAHNE, TUCTUIUIALINS, XpoMaTorpadusi, MpoBeIeHUE OUYNCTKH MMOBAPEHHOM
COJIM, HAONIOZICHUE W OINHCAaHUE PE3YJbTATOB IMPOBEICHUS OIbITa, WIUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs MAacChl, CO3JaHHe
Mozelield MOJIEKYJ (IIapOCTEPHKHEBBIX).



BakHeiume npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmecs razos. CoctaB Bo3ayxa. Kucinopon — anemMeHT u npocroe BemecTBo. HaxoxaeHue Kuciuopoa B IpUpoe,
¢uznueckre U XxuMuieckue cpoiictsa (peakunu ropenust). Oxcuasl. [lpumenenune kucnopoga. CriocoObl NOIYYEHHUs KUCIOPOa B
naboparopuu U IpOMBIIUIEHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHas MoauuKanus KUCIOpoa.

TemnoBoii >PPeKT XUMUUECKON peakluy, TEPMOXUMHUECKUE YpPaBHEHUS, IK30- U SHAOTEPMHUECKHUE pEaKlIuu. TOMINBO:
yroJib ¥ METaH. 3arpsi3HeHHEe BO3JyXa, YCHIIEHUE MapHUKOBOTO 3(pdeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojopoja B mpupoje, GuU3MYecKue U XUMUYECKHE CBOMCTBA,
IpPUMEHEHUE, CII0CO0BI MostydyeHus. Kuciaorel u conu.

Mousipablit 00bEM ra3oB. PacuéTsl Mo XMMUUECKUM yPaBHEHUSIM.

dusnueckue cBoMcTBa BOAbBl. Bona Kak pactBopurenb. PacTtBopbl. HachlieHHBIE U HEHACBILICHHBIE PACTBOPBI.
PactBopuMocCTh BemiecTB B Bojae. MaccoBasi A0Js BELIECTBA B PAacTBOpe. XMMHUYECKHE cBoWcTBa BOJbl. OcHOBaHMs. Poib
pPacTBOpPOB B MPUPOJE U B KU3HHU 4eaoBeKa. KpyroBopoT BOIbI B MPUPOAE. 3arpsA3HEHNE NPUPOAHBIX BOoA. OXpaHa M OYMCTKA
IIPUPOJIHBIX BOJ.

Knaccudpukanus Heopranmueckux coeauHeHuid. Okcunpl. Knaccuduxamuss oxcuaoB: coseoOpasyromue (OCHOBHBIE,
KHUCIIOTHBIE, aM(oTepHble) U HecosneoOpasyromue. Homenknarypa okcuioB. ®Puznyeckue U XUMHUECKHE CBOMCTBA OKCHJIOB.
ITonydeHune OKCHIOB.

OcHoBanus. Kinaccudukanus ocHOBaHMil: MIENOYN U HEpacTBOpUMbIE ocHOBaHUsl. HoMeHkiatypa ocHoBanuii. dusnveckue
Y XUMUYECKHUE CBOMCTBA OCHOBaHUM. [loilyuyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kuciaor. Homenknarypa kuciot. @u3nyeckue U XUMUYECKUE CBOWCTBA KUCIOT. Psi akTUBHOCTH
metaiioB H. H. bekerosa. [Tonydyenne kucmor.

Comu. HomeHknatypa conei. @u3ndeckne u XuMH4YeCcKre cBoricTBa conell. [lomyuenue coneit.I'eHeTnueckas CBA3b MEXIY
KJIaCCaMU HEOPTAHUYECKUX COEIUHEHUM.

Xumuueckuii IKCnepuMenm:

KaueCTBCHHOE OMpEJICIICHUE COACp)KaHUA KUCIOpoJa B BO3[yXe, MOJyYeHHE, COOMpaHUE, pacliO3HABAHUE U U3yUYEHUE
CBOMCTB KHCIIOPOJia, HAOTIOIEHNE B3aUMOICUCTBHS BEIIECTB C KUCIOPOJAOM U YCIIOBUS BOSHUKHOBEHUS U MTPEKPAIICHUS TOPEHUS
(mo>kapa), 03HaKOMJIEHHE ¢ 00pasilaMu OKCHJIOB M OMHCAHHE UX CBOMCTB, MOJydYeHHUE, COOMpaHue, paclio3HABAHUE M M3yUYCHUE



CBOWMCTB BOJIOpOJia (TOpeHHE), B3auMOIeiicTBIE Bogopoa ¢ okcuaoM meau (1) (Bo3MoKHO MCTIONB30BaHNE BHICOMATEPHAIIOB),
HaOmoAeHne o0pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCIEAOBaHHE OCOOEHHOCTEW PACTBOPEHHMSI BELIECTB C PA3IHMYHOM
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE
BOABl C MeTaulamMu (HaTpueM U KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJECOMATEPUATIOB), HCCIEJAOBaHHE OO0pa3IoB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHUE U3BMEHEHUS OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT U IIEJOYEH,
u3yueHue B3aumojeiictBus okcuaa Meau (1) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT ¢ METAJUTAMHU, PEAKIUi HEHTpaIn3alu,
MOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHNE OJHOTO METAJIJIA APYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTATIbHBIX
3a/1a4 1o TeMe «BaxkHenme Kiiaccbl HEOPraHMIECKUX COEIUHEHUID.

Hepunoaunuecknii 3axon u Ilepuoagnueckas cucrema xumudeckux 3jaemMeHToB JI. U. MenaeneeBa. CTpoenne aToMoB.

Xumnueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIUN

[lepBble MOMBITKH KIACCU(PUKAIMK XUMHUUYECKUX 3JeMEHTOB. [IoHSTHE O Tpymnmax CXOJHBIX AJIEMEHTOB (IEIOYHBIE U
IEJI0YHO3EMETbHBIE METAJUIbI, TaJIOTE€HbI, UHEPTHBIE T'a3bl). DIEMEHThI, KOTOPhIe 00pa3ytoT aM(POTepHbIE OKCUIBI U THIPOKCHUJIBI.

[Tepuonnueckuii 3akoH. I[lepmoamueckass cucrema xummuueckux sneMeHToB JI. M. Menneneea. KopoTkonepuoaHas u
nuHHOTIepuoaHas ¢dopmel Ilepronuueckoit cucteMbl xumudeckux snemeHToB [[. WM. MenneneeBa. Ilepuonbl u Tpynisbl.
DU3NYECKUN CMBICT TTOPSIKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX snep. M3oTonbl. DnekTponbl. CTpoeHHE IEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20
xuMudeckux dseMeHToB llepuomnueckoit cucremsl [{. M. MenneneeBa. XapakTepuCTMKa XUMHAYECKOIO 3JIEMEHTA IO €ro
nonoxenuto B [lepuoanueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS paJnyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAINIMYECKUX U HEMETAJJIMYECKUX CBOMCTB 1O
rpynmnam 1 nepuoaam.

3nauenue lleprnoanueckoro 3akoHa u [leprnoanveckol CUCTEMbl XUMUYECKUX AJIEMEHTOB IS PA3BUTHS HAYKU U TPAKTUKH.
1. 1. MenpaeneeB — yu€HbIN U IPaKIaHUH.

Xumnueckas cBsi3b. KoBanieHTHast (MOJSIpHAST ¥ HETIOJISIPHASI) CBSI3b. DIEKTPOOTPUIIATEIHHOCTh XUMUYECKUX JIIEMEHTOB.
HNonnas cBs3b.

Crenenb okuciieHuss. OKUCIUTEILHO--BOCCTAHOBUTEbHBIE peakinu. [Iporecchl OKUCIEeHUsS WBOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCHEPpUMEHN .



M3y4YeHHe oOpa3lOB BEIIECTB METAUIOB M HEMETANIOB, B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMU KHUCIOT U
1IEJI0Y€EH, TPOBEIECHHUE OIBITOB, WIUTFOCTPUPYIOIINX MPUMEPBI OKUCIUTEIBHO- BOCCTAHOBUTENIBHBIX PEAKLUUN (TOpEHHE, PEAKIIUU
Pa3NOXKEHUS], COCTUHEHU).

Mesxcnpeomemmnnie ceasu

Peanuzanus MexXnpeaMeTHBIX CBS3€H MPU U3YyYEHUU XUMHUU B 8 KIIacCe OCYIIECTBISIETCA Yepe3 UCIOJIb30BaHUE KaK OOIINX
€CTECTBEHHO--HAYYHBIX MMOHSITUH, TaK U MOHSITUH, SBISIOMINXCSI CACTEMHBIMHU JJ1sI OTAEIBHBIX TPEMETOB €CTECTBEHHO--HAYYHOTO
[UKJIA.

OO0mre ecTecTBEHHO--HAyUHbIE TOHSTHS: HAy4YHbIM (akT, TMIIOTE3a, TEOpHs, 3aKOH, aHaIW3, CUHTE3, Kiaccuukaius,
MEPUOINYHOCTD, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJIENb, SBJICHHE.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPHUUECKUN
3apsll, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, a3, (PU3MYECKUE BEITUUYMHBI, €IUHULIBI U3MEPEHHUS, KOCMOC,
IIaHeThI, 3BE3/1b1, CONTHIIE.

buonorus: dporocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MUHEpabl, TOPHBIEC TOPOJIBI, MTOJIE3HBIE HCKOTAEMbIE, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkius

Ilepnonmueckuit 3akoH. Ilepmoamueckass cucrema xumuueckux syemeHToB J[. M. Menaeneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBONCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, Kallvs, KalbIUid U UX COCAUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B [lepnoinyueckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA
KPUCTAJUIMYECKON PEMIETKU U BUIA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPTaHUUECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3TUIHBIM
KJIacCaM HEOPraHWYECKUX COCIMHEHHM, FTeHETUYEeCKas CBSI3b HEOPraHWMYECKUX BEUIECTB.

Knaccudukanust XuMru4ecKux peakiuii o pa3anyHbIM Mpu3HakaM (10 YUCITy U COCTaBY YUaCTBYIOIIUX B PEaKIMU BEIIECTB,
Mo TermioBoMy 3(hQeKTy, Mo U3MEHEHHWIO CTENEHEH OKHCICHUS XUMUYECKHUX DJJIEMEHTOB, MO OOpPaTMMOCTH, TO YYACTHIO
KaTajau3aropa). IK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKHE YPABHEHUSI.



[TonsiTre o ckopocTu XxuMuUeckon peakuuu. [TonsTue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUECKHX peakuusax. [lonarue o
TOMOT€HHBIX M FeTeporeHHbIX peakuusax. [lonsatue o karanuse. [loHATHE 0 XUMUYECKOM paBHOBECHH. DAKTOPBI, BIAUSIOLIME HA
CKOPOCTb XUMUYECKON PEAKIUH U TIOJIOKECHUE XUMUYECKOIO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKUWU, 3JIEKTPOHHBIA OajaHC OKHUCIUTENbHO- BOCCTAHOBHUTEIBHON pPEaKLHUU.
CocTraBieHre ypaBHEHUN OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMM € UCIIOIb30BAHUEM METO/A IJIEKTPOHHOTO OaslaHca.

Teopus 2EKTPOIIMTUYECKON TUCCOUALUU. DIEKTPOJIMTHI U HEAJEKTPOJIUTHI. KaTHOHBI, aHMOHBI. MexaHu3M Iucconuanuu
BEIIECTB C Pa3IMYHBIMH BHIaMU XUMHUYECKOH cBsi3u. CteneHs aucconuanyu. CUIbHBIC U ClIa0bIe AIEKTPOIIUTHL.

Peakuuu noHHOTO OOMeEHa. Y CIoBUS MPOTEKAHUS PEAKIUNA HOHHOTO OOMEHA, MOJIHbIE U COKPAIIEHHbIE HOHHBIE YPABHEHUS
peakiuii. CBOMCTBA KUCTIOT, OCHOBAHUM U COJIEH B CBETE MPECTABICHUIN 00 AIEKTPOIUTHYECKON nucconuanuu. KauecTBeHHbIE
peakunu Ha HOHBL. [loHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEJISIMU KPUCTAINTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METANIOBU HEMETaLIoB (Tpadura u
anmMasa), CIOKHBIX BEIIECTB (XJIOpUJA HATPUS), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEeakuuu OT BO3JEHUCTBHS
pa3INyYHbIX (HPAaKTOPOB, UCCIENOBAHUE FIEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, pOLEcca AUCCOLUAIMM KUCIIOT, IeIouel u
coJieil (BO3MOKHO HMCII0JIb30BaHUE BUJICO MAaTEPUAJIOB), IPOBEACHHUE ONBITOB, MIUIIOCTPUPYIOIINX IPU3HAKU TPOTEKAHUS PEaKIIUN
MOHHOro oOMeHa (0Opa3oBaHME OCalKa, BBIIEIEHUE Tra3za, 0Opa30BaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLM (TOpEHHE, PEaKIMU Pa3IOKEHUsI, COCIMHEHNUS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEILECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIIbHBIX 3aa4.

Hemeranibl 1 MX cOeIMHEHUS

OOmias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTeNeHu okucieHus. CTpoeHue u
(u3nUecKue CBOMCTBA MPOCTHIX BELIECTB — raJIOr€HOB. XUMUYECKHE CBOMCTBA Ha MPpUMEpE XJopa (B3aUMOACICTBUE C METAJNIAMH,
HEMEeTaJUIaMH, IesodyaMu). XaopoBoaopoa. ColisiHasg KUCI0Ta, XUMUYECKHUE CBOWMCTBA, MOJydyeHHE, MpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOIa HA OpPraHU3M YeJloBeKa. BakHel e XJIoprIbl U X HaXOKIEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHUS.
Crpoenue u (pu3nyuecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPOMHbIE MOAU(PUKALUN KUCIOPOAA U CEPHIL.
XuMuyeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOEHUE, PU3NUYECKUE U XUMHUECKHE CBOMCTBA. OKCHUIbI CEpPhl KaK MPECTaBUTEIN



KHCJIOTHBIX OKcHI0B. CepHas KUCIOTa, (U3UYECKHEe W XUMUYECKHE CBOWCTBA (OOIIHME KaK MPECTABUTENs Kilacca KUCIOT U
cnenupuyeckre). XMMHUYECKHE PEaKIUH, JSKallue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TOJNYYCHHS CEPHON KHCIOTHI.
[Ipumenenue cepHoit kucinoTbl. CoJId CEpHOM KHUCIOTHI, KaUeCTBEHHAs peakius Ha cyinbdar-uoH. HaxoxiaeHnue cepbl u eé
COEIMHEHUI B IpUpoe. XUMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelibl COeIMHEHUSIMU CEPbI (KUCITOTHBIC JOXK/IU, 3arpsA3HEHUE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAILCHHUS.

OO6mr1ast xapakTepUCTHKA JIeMEHTOB V A-Tpynmibl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBICCTEIIEHN OKUCICHHS. A30T,
pacnpocTpaHeHue B mpupoje, puzndeckue u XuMudeckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUak, ero Gu3udeckue u
XUMHUYECKUE CBOMCTBA, MoiydeHue u npumeHeHue. Conu aMMoOHHMs, UX (PU3UYECKHUE U XMMHYECKUE CBOMCTBA, MPUMEHEHUE.
KadectBenHas peakius Ha HOHbI aMMOHHUA. A30THasl KMCJIOTA, €€ NoydeHue, Gu3nueckue 1 XuMU4YecKrue cBoicTBa (o0mue Kak
MPEACTaBUTENSI Kilacca KHUCIOT W crenuduieckue). Vcmonp3oBaHue HUTPATOB W COJICH aMMOHHS B Ka4eCTBE MHHEPATbHBIX
yIo0peHuil. XUMUYECKOe 3arps3HEHUE OKPYKAIOIICH Cpelbl COSAMHCHUSAMHU a30Ta (KUCIOTHBIC JOXIW, 3arps3HEHUE BO3ayXa,
nouBsl U BojoéMoB). dochop, amnorponusie Moaudukanuu docdopa, puznueckue u xumuueckue coicta. Oxcup pochopa
(V) u docdhopnas kucmora, (puznueckue W XUMHYECKHE CBOWMCTBa, mojydeHue. Mcmomb3oBaHue ¢docdaTtoB B KadecTBe
MUHEPaIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbIE CTEIIEHU OKHUCIICHUS.
VYriepona, amioTporHble MOAUGUKAINK, PACIPOCTPAHCHHWE B TPHPOAC, (PU3MUECKHE M XHMHYECKHE CBOMCTBA. AICOpOITHS.
KpyroBoport yraepona B mpupoje. Okcuibl yriiepoaa, ux Gpu3nueckiue 1 XMMUIeCKHe CBOMCTBA, IEWCTBUE HA KUBbIE OPTaHU3MBI,
MOJIyYCHHE U IPUMEHEHHUE. DKOJOTHYECKUE MTPOOJIEMBI, CBA3aHHBIE ¢ OKcuaoM yrieposa (1V), runoresa riro0anbHOTO MOTETICHHS
KJIMMaTa, TapHUKOBBIM A(@eKkT. YrompHas KUCIOTa U €€ conM, WX PU3HUECKHE W XUMHUYCCKHE CBOWCTBA, TOJYyYCHHE WU
npuMeHeHne. KadecTBeHHas peakiys Ha KapOoHAT-noHbI. Vcmonp3oBaHne kKapOOHATOB B OBITY, MEIUITMHE, TPOMBITTUICHHOCTH U
CEIIbCKOM XO3SIMCTBE.

[lepBoHavasibHBIC TIOHSATUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUWHEHUSX yriepoja (MeTaH, dTaH, STUJICH, alleTHIICH,
ATaHOJI, TIMIEPUH, YKCYCHAs KHCIIOTa). [IprpoaHbie HCTOYHUKH YTIEBOAOPOIOB (YTOJb, IPUPOIHBINA Ta3, HE(Th), MPOTYKTHI UX
nepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBINIIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpPaX, OeyKax,
yTJIeBOJaX — U UX POJIM B KMU3HU YeloBeka. MaTepuaibHOE SIMHCTBO OPTaHUICCKUX M HCOPTAaHMYECKUX COCAMHCHUM.

KpemHnii, ero ¢pusznueckre 1 XUMHIECKHE CBOMCTBA, TOJydeHHe B mpuMeHeHne. CoeTnHeHus KpeMHus B ipupoze. Oomue



npencrasieHus o0 okcunae kpemuus (IV) u kpemaneBoi kuciore. CHIIMKATHI, UX UCIIOJB30BaHUE B OBITY, B POMBIIIICHHOCTH.
Baxueiiie cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKJIO0, IIeMEeHT, OeToH, kene300eroH. [Ipobrembl 6Ge3o0macHOro
UCIIOJIb30BaHUsl CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBEICHNE KAYECTBEHHBIX PEAKIUI HA XJIOPU/I-
WMOHBI U HAOJIOCHNUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMUYECKUE CBOMCTBA TAJIOTEHOB M MX
COCAMHEHUN (BO3MOXHO UCIIOJIb30BaHUE BHJACOMATEPUATIOB), O3HAKOMIICHHE C oOpa3laMu XJOPHUAOB (TaJlOreHUI0B),
O3HAaKOMJIEHUE C 00pa3lamMu cepbl U €€ COeIMHEHHUSIMHU (BO3MOKHO HMCIOJIb30BAHKME BUJIEOMATEPHAIIOB), HAOIIOIEHUE MpoLecca
oOyriMBaHMs caxapa MoJi JEHCTBUEM KOHIICHTPUPOBAHHOM CEpHON KUCIOTHI, M3YYCHHE XMMHUUYECKHX CBOWCTB pa30aBiIEHHOM
CEPHOM KHUCJIOTHI, MPOBEACHUE KAYECTBEHHON pEeaKIuu Ha CyJb(aT-uoH U HAOII0ICHHE MTpU3HaKa €€ MPOTeKaHusl, 03HAKOMJIICHUE
¢ (U3MYECKUMHU CBOMCTBAMH a30Ta, pocdopa m Mx coequHeHUM (BO3MOXKHO HMCHOJIB30BAHHE BUAEOMATEPUAJIOB), 00pa3lamMu
a30THBIX U (PochOpHBIX YIOOpEHMM, MONydyeHHE, cOOMpaHue, paclo3HABAaHME W H3YyUYCHHE CBOWCTB aMMHaKa, MPOBEIACHUE
KAueCTBEHHBIX pEaKIMii Ha HOH aMMoHuUs U (ocdar-uoH U U3y4YeHHE MPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCHCTBHUE
KOHILIGHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MEIbI0 (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPUAJIOB), H3Y4YEHUE Mojelei
KPUCTAJUIMYECKUX pemEToK anmasa, rpaduta, QyiiepeHa, 03HaKOMIIEHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTa3a, MOIyYeHUE, COOUpaHue, pacCliO3HABAHKUE U U3YyUYEHUE CBOMCTB yIIEKUCIOTO
rasa, poBEJICHUE KaueCTBEHHBIX peaKlnii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUSI, O3HAKOMIJICHHE
C MPOAYKIMEW CUIMKATHOW MPOMBIILICHHOCTH, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1a4d 10 TeMe «BaxHeilme HeMeTaulbl U UX
COCIMHEHHUSD.

MeTa/sibl 4 MX COeTMHEHUS

OO6mrast XxapakTEepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHMH WX ToyioxkeHUs: B [lepuoandeckoil cucreme
xumudeckux snemeHToB JI. . MenneneeBa u ctpoenust atomoB. CTpoeHre MeTaJIoB. MeTayuinueckasi CBsi3b U METAJIMYeCKas
KPUCTAJUINYECKAsl PEIIETKA. DIEKTPOXUMUYECKUN PsJl HANPSHKEHUN METAILTOB. PU3NYECKHE U XUMUYECKHE CBOMCTBA METAJIIOB.
OO6mme crnocoOwl osTydeHust MeTasuioB. [IoHATHE 0 KOPPO3UM METAILIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, 4yryH, TIOPATIOMUHAN, OPOH3a) U UX TPUMEHEHUE B OBITY M MPOMBIIIICHHOCTH.

[Ilemounble MeTa/Ibl: TTOJOXKEHUE B Ilepuoguueckoit cucreme xumudeckux sneMeHToB J[. . MenneneeBa, ctpoeHne ux



aTOMOB, HaXOXJieHHue B npupojie. Pu3ndyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HAaTpus U Kanusi). OKCUJIBI U THAPOKCHUIbI
Hatpus U Kanus. [[puMeHeHre MeI0YHbIX METAJIOB U UX COEUHECHUMN.

[IlemoyHO3EeMENBHBIE METAJUIBI MATHUWA U KAIBLUMKN: noJokeHne B [lepuonnyeckon cucreMe XuMHU4eckux 3iemeHToB [l. U.
MenpeneeBa, CTpOCHHME MX aTOMOB, HaxOXJeHUE B mpupojaec. PU3NUECKHME M XUMHUYECKUE CBOWCTBA MArHUs W KaJbIIUsl.
Baxneiimme coequHeHus Kamblusl (OKCHI, TUAPOKCHT, COJN ). JKECTKOCTH BOJIBI M CITOCOOKI €€ YCTpaHCHMS.

AmroMunHui: nosioxxkenue B llepuommueckoit cucreme xumuueckux sneMeHTOB JI. M. MeHnneneeBa, crpoeHne artoma,
HaxoXJIeHue B npupoje. dusnueckue M XUMHYECKHUE CBOMCTBA alfOMUHHS. AMQOTEpHBIE CBONCTBA OKCHJA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepnognueckon cucreme xuMuieckux 3eMeHToB . . MenneneeBa, CTpoeHrE aToMa, HAXOXKJICHUE
B nipupoje. PU3ndecKue U XUMUIECKUE CBOMCTBa *kene3a. Okcupl, ruapokcuasl u coiu xenes3a (I1) u xxenesza (I11), ux cocras,
CBOICTBA U MIOJIyYCHHUE.

Xumuyeckuii IKCnepuUMeHm :

O3HAKOMJICHHE ¢ O0Opa3laMi METaJUIOB M CIUIaBOB, MX (U3UYCCKMMH CBOMCTBAMHM, H3Y4YEHHUE PE3YyJbTaTOB KOPPO3WHU
METAJIJIOB (BO3MOYKHO MCIIOJIb30BAaHUE BHEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHSA OKCHJIA KaJIbIIUSI U HATPUs C BOJOU
(BO3MO’KHO HUCTIOJIb30BAHUE BUCOMATEPUATIOB), UCCIECIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCa TOPEHUS JKeJie3a B KUCIOPO/Ie
(BO3MOKHO HCIIOJIB30BaHUE BUEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMM HA MOHBI: MarHus, Kajablus,
anmoMuHud, uHKa, xxenesa (I1) u xxenesa (I11), menu (1), HaGmroneHre U ONKMcaHKe MPOIIECCOB OKPAIIUBAHUS TJIAMEHU MOHAMH
HaTpHs, Kaausd ¥ KaJblHsA (BO3MOXKHO HCIIOJIb30BaHUE BHACOMATEPHAJIOB), MCCIeIOBaHNE aM(POTEPHBIX CBOWMCTB THAPOKCHIA
AJTIOMUHMS Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe « BakHeHIIne MeTalljibl U UX COSTUHECHUS.

XHUMHUS M OKpY/KaIOLIasi cpeaa

BemectBa n MaTepuanbl B MOBCEIHEBHOM >KU3HU 4e€JIOBEKA. be3omacHOe MCIOIb30BAaHUEBEIIECTB U XUMUYECKUX PEaKIUN
B ObITy. [lepBast momMoIIb NpU XUMHUYECKUX 0KOTaX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKarollle cpeabl (MpenesibHas JoNmycTUMas KOHUEHTpauus BemiecTB, gaitee — I1JIK). Posub
XUMHH B PEIICHUH KOJOTHYSCKUX IMPOOIIEM.

Xumuyeckuii IKCnepuUMeHm:



n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CTUTABBI METAJUIOB, TTOJIMMEPHBIC MATEPUAITHI).

Mesxcnpeomemmnnie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 9 KJlacce OCYIIECTBIISETCS Yepe3 UCMOJIb30BAaHUE KaK O0UIUX
€CTECTBEHHO-HAYYHbBIX TTOHSATUMN, TaK U MOHITUH, SBIISIONIUXCS CUCTEMHBIMHU JIJIS1 OT/ICJIbHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO
[UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAy4YHBIH (DakT, THIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3, KiIacCUupUKaIus,
NEPUOJUYHOCTD, HAOIIIOICHHE, IKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHNE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOIOTHS,

MaTCpHUaJIbl.
duzuka: MaTcpusd, aToOM, 3JICKTPOH, IIPOTOH, HeﬁTpOH, HOH, HYKJINIA, U30TOIIbI, paAOAKTUBHOCTb, MOJICKYJIA, I)JIGKTpI/I‘-ICCKI/Iﬁ

3apsij, TPOBOJHUKH, ITOJIYIPOBOJAHUKH, TUINEKTPUKH, (POTORIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, paCTBOPHUMOCTb, KPUCTAIUIMUECKAs! PEIIETKA, CIIaBbl, PU3NYECKHUE BEIMYMHBI, €IMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3bI, COJIHIIE.

buonorus: ¢porocunTes, napixanue, 6mochepa, sxocucremMa, MUHEpaIbHbIE yIOOPEHUSI, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI,
[IATATEIbHBIEC BELIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, IT0JIE3HBIE UCKOIIAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



