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Poctos-Ha-/lony

2025 — 2026 yueOHbIii roj




IMOACHUMTEJIBHAS 3AIINCKA
Pabouast mporpamma mo xumuu it 9 «Y» Kiiacca coCTaB/ieHa HA OCHOBE CIICIYIONINX TOKYMEHTOB:

o ®depepanpHblii 3ak0oH OT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Oenepauun» ¢ y4€TOM HU3MEHEHHM, BHECEHHBIX [Ipukazom MuHIpPOCBEIIEHUS OT
31.07.2020 Ne 304 (B penakuuu ot 23.05.2025 N 114-D3).

e Oob6nactHoii 3akoH «O0 obpa3oBanuu B PocroBckoit obmacti» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 7.11.2024 Ne 209-3C).

e [Ipuka3 Munnpocsemenusi «O0 yrBepxaenun [lopsaka opraHu3anuu U OCYIIECTBICHUS
0o0pa30BaTeNbHON NEATEeILHOCTH MO OCHOBHBIM 00IE00pa30BaTeNbHBIM MporpaMmMaM —
o0pa3oBaTeNbHBIM IMPOrpaMMaM HAyaJIbHOTO OOIIEr0, OCHOBHOIO OOIIEr0 W CPEeIHEro
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B penakiuu IIpukazoB MuHIpocBemeHus
Poccun ot 22.09.2023 Ne731).

e [IIpukaz MunucrepctBa mnpocsenieauss PD ot 26.06.2025 Ne 495 «O06 yTBepkIeHUU
benepanbHOro mnepeuHs y4eOHUKOB, AOMYIIEHHBIX K MCIIOJIB30BAHUIO TPU peallu3aluu
HMMEIOLIUX TOCYJapCTBEHHYI AaKKpPEAWTalUI0 00pa30BaTENbHBIX MPOrpaMM HadajJbHOTO
o0mIero, OCHOBHOTO 0O0Iero, cpeaHero oOmero oOpa3oBaHUA OpraHU3AlMIMH,
OCYILECTBISIOIMMHU 00pa30BaTeNbHYIO AEATEIbHOCTD U YCTAHOBJIEHUSI IPEAEIbHOTO CpOKa
MCIOJIb30BaHUS HCKITFOUEHHBIX YI€OHUKOB U pa3pad0TaHHBIX B KOMIUIEKTE C HUMHU Y4€OHBIX
ocoOuii».

o [Ilpukaz MunucrepctBa mpocBenieanss PD ot 18.07.2024 Ne 499 «O06 yTBepkIeHUU
dbenepanbHOro TEpeyHs SJIEKTPOHHBIX OOPAa30BATENBHBIX PECYpCOB, OMYIICHHBIX K
UCIOJIb30BAaHUIO MPU  peaTU3aldd HMMEIOIIMUX TOCYAapCTBEHHYIO  aKKPEAUTALUIO
00pa30BaTeNbHBIX MPOrPaMM HAYaILHOTO OOIIEr0, OCHOBHOTO OOIIETro, CPEeAHEro OOIero
o0pa3oBaHU.

e [Ipuka3 Munnpocsemienust Poccuu ot 31.05.2021 Ne 287 «O06 yTBepkIeHUH (eaepabHOTO
roCy/1apCTBEHHOT'0 00pa30BaTEILHOTO CTAHIAPTa OCHOBHOT'O 0011ero 00pa3oBaHu .

e [Ipuka3 Munnpocseuieaus Poccun ot 18.05.2023 Ne 370 «O6 yTBepxaeHuu denepaabHOR
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O 001LEero o0pa3oBaHHMs» ¢ U3MEHEHUsSIMU OT 1
¢bespanst 2024 . Ne 62 u 19 mapta 2024 1. Ne 171.

e Meroanyeckue pekoMeHganuu «CucteMa oreHKH JOCTHKEHUH MITaHUPYEMBIX MTPEIMETHBIX
Pe3yabTaTOB OCBOEHUS yueOHOTro npeamera «Xumusi» (2023).

e Konuenuus npenonasanus xumun B PO (pacnopsixenue [Ipasurenscta PO ot 03.12.2019
No T1K-BH).

o @enepanpHas pabouas mporpaMMa BOCIIUTAHUS JJIsi 00111€00pa30BaTENIbHBIX OpTraHU3AIIHMA
(omoOpena perieHneM (QenepalbHOrO yueOHO-METOAUYECKOTO OOBEAMHEHUS MO 00IIeMy
00pa3zoBaHuio, MPOTOKO OT 23 uroHs 2022 1. Ne 3/22).

e [locranoBnenue I TaBHOrO TOCyapCTBEHHOTO CAHUTAPHOT O Bpada Poccuiickoit @enepannu ot
28.09.2020 r. Ne 28 "OO0 yrBepkaenun canutapubix npasun CIT 2.4. 3648-20 "CanutapHo-
SMMJIEMHOJIOTHYECKUE TpeOOBaHMS K OpPraHU3alMsiM BOCIUTaHHMS U OOy4YEeHHs, OTAbIXa U
O3JI0pOBJIEHHs JeTed M Mojoaexu" (3apeructpupoBad MuHHCTEpCTBOM IocTUIMU PD
18.12.2020 Ne 61573).

e [locranoBnenue [ TaBHOro roCcyapCTBEHHOTO CAHUTApPHOT 0 Bpaua Poccuiickoit @enepannu ot
28.01.2021 Ne2 «O6 yrBepxxnenun CanlluH 1.2.3685-21 «['urueHnueckue HOPMAaTUBBI U
TpeboBaHUs K o0ecreueHn 0 6€30MacHOCTH U (UITH) O€3BPEIHOCTH IS YeIOBeKa (DaKTOPOB
cpensl obutanus» ¢ usMeHnenusmu ot 30.12.2022.

e OcHoBHas oOpa3oBaTeibHas MPOrpaMMa OCHOBHOTO O0IEro oOpa3oBaHUsl, YTBEPKAEHHAS
npukazom aupekropa ot 30.08.2025 Ne545.

e VyeOnbii mnan MAOY «Jluneit Ne 11» na 2025-2026 y4eOHbIl ron, yTBEpXKAEHHBII
npukaszoM aupekropa ot 30.08.2025 Ne545.


https://www.consultant.ru/document/cons_doc_LAW_505819/

e [lonoxenue o paboueit mporpamme MAOVY «Jluneit Ne 11», yTBepkIEHHOE TPUKA30M
nupekTopa oT 22.08.2025 Ned71 .

o Kanengapueiii yueOHbd rpaduk MAOY «JIuneir Ne 11» na 2025-2026 y4eOHBINH TOT,
YTBEPXKAEHHBIN NpuKa3oM aupekropa oT 13.08.2025 Ne 455.

Peanuzarnus JloHCKOro permoHanbHOro KOMIoHeHTa (//PK) npoucxoauT B Te€UEHUE ToJja B TeMax
MIPOrPaMMbl, KOTOPBIE IO COAEPIKAHUIO COOTHOCSTCS ¢ peruoHaibHoi TeMatukoit (10-12% ot obmiero
KOJINYECTBA YacoB).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMUS»

[IporpamMma mo xumum Ja€t npeAcTaBiIeHUE O IENIX, 001ell cTpareruu o0y4yeHus, BOCIUTaHUS
U pa3BUTUsA OOYyYarOIIMXCS CpEeACTBaMU Y4eOHOro mpeaMeTa, YCTaHABIMBAeT o00s3aTelabHOe
IIPEIMETHOE COZIEpKAHME, IIPEyCMaTPUBAET PACIIPEAEICHUE €T0 M0 KJlaccaM U CTPYKTYPHUPOBAHUE I10
paznenaM M TeMaM IMPOTPpaMMBbl IO XUMHHU, OMNPEACNACT KOJIMYECTBEHHBbIE M KauyeCTBEHHBIC
XapaKTePUCTHKU COJIEP>KaHUsl, PEKOMEHIYEeMYIO MOCIEA0BATEIbHOCTh M3YYEHUS XUMHUHU C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaroImuXCs, ONpeesieT BO3SMOXKHOCTH MpeaMeTa JUIsl peann3anuu TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0OO0pa3oBaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHHWIl K pe3ynbTaraM OOy4eHHS XMMHH Ha ypOBHE LeNeld H3ydeHUus
IpeJMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOUIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMUSL.

3HaHME XUMHUU CIYKUT OCHOBOM Juisi ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTABICHUI O MaTepUaIbHOM EIMHCTBE MHpa, BAXHYIO POJb HUrparoT (GopMHUpyeMble XUMHUEH
MPEJICTABICHHUS] O B3aUMOIPEBPAILCHUSAX SHEPTUU M 00 SBONIOIMM BEUIECTB B IMPHUPOAE, O MYyTAX
perieHus TI00aTbHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3/IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET pealu3ali BO3MOXKHOCTEH JUIsi camMopa3BUTUS U (POPMHPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEN oOydJaronmxcs,
HABBIKOB UX CaMOCTOSITEIbHOW Y4eOHOU JesTeNbHOCTH, YKCIEPUMEHTATBHBIX U HCCIEA0BATEIbCKUX
YMEHHUI, HEOOXOJUMBIX KaK B MTOBCEIHEBHOM JKU3HH, TaK U B TPOGECCHOHATBHON AESITETbHOCTH;

3HAKOMHUT CO CIIeNU(UKON HayYHOTO MBIIUIEHHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs1a HA
€IMHCTBO MPUPOJBI M YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM ITArioM B (POPMUPOBAHUU €CTECTBEHHO-
HAyYHOU IPaMOTHOCTHU O0yYaIOLINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa30BaHNE 00ydaroInXCsl.

JlanHbIe HaNIpaBIeHUS B O0yUCHUH XUMUHU 00ECTIEYNBAIOTCS CIIEIM(PUKON COIep KaHus YIeOHOTO
mpeMeTa, KOTOPBIH SIBISIETCS MEeAarorndecku alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOW HAYKU XUMHUU
Ha ONpeIeIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHHs OpPHUEHTHPOBAaH Ha OCBOECHHE
OOyJaroNMMHUCS CHCTEMBI TEPBOHAYAIBHBIX TMOHATUA XWMHH, OCHOB HEOPTaHMYECKOM XUMHH |
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHITHN OPraHMYE€CKOU XUMUHU.

CtpykTypa coaepkaHusi MPOTrpaMMBbI IO XUMHUH c(popMHpOBaHA HA OCHOBE CHUCTEMHOTO MOAX0/1a
K e€ n3yuenuto. CoqepkaHue CKIIaJAbIBaeTCs U3 CUCTEMBbI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE
M CHCTEMBl TOHATHH O XUMHUYECKOW peakiuu. O0e 3TH CHCTeMBI CTPYKTYpHO OpPraHW30BaHBI IO



MIPUHLUITY [TOCJEI0BATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO
YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBlIeHUH 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnyeckre 3HaHHS pPACCMATPUBAKOTCA HAa OCHOBE OMIIMPHUYECKH ITOIYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, PAa3BUBAIOTCS TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIONHSS
GbyHKIIUM OOBSCHEHUS U IMPOTHO3UPOBAHHUS CBOICTB, CTPOCHHMS M BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BEILECTB.

OcBoeHHE MTPOrPaMMEI TI0 XHMHH CITIOCOOCTBYET (DOPMHUPOBAHHIO TPEICTABICHUS O XUMUIECKOU
COCTABJIAIOLIEH HAYYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON NPUPO/IbI, IEHHOCTHOI'O OTHOUIEHUS K
Hay4HOMY 3HaHHUIO U METOJaM IO3HAaHWS B Hayke. M3yueHune XMMHUHM NMPOUCXOJUT C MPUBICYECHUEM
3HaHWH U3 paHee U3YyYEHHBIX YYCOHBIX peaMeToB: «OKpyx aromud Mupy, «bromorus. 5—7 kiaacce» u
«®Dusuka. 7 Kmacey.

[Ipyn u3ydeHMM XUMHH MPOUCXOIUT (HOPMHUPOBAHHME 3HAHUNW OCHOB XHMMHUUYECKOW HAyKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NIEATEIbHOCTH YEJOBEKa M KaK OJIHOTO M3
KOMITOHEHTOB MUPOBOM KYJIbTYpBHI. 3a/iadya y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHYCCKUX 3HAHWA — BaKHEHUIMX (HaKTOB, MOHITHHA, 3aKOHOB U TEOPETUYECCKHUX TTOJOKEHUH,
JOCTYITHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B MPUOOIICHUH K HAyYHBIM
METOJIaM IO3HAHUsS MPH U3YUYECHUHU BEIIECTB U XUMHUYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHHUH U UX IPUMEHEHHH B yUeOHO-TI03HABATEIHLHON U Y4eOHO-HCCIE0BATEIbCKOM
NEeSTEIIbHOCTH, OCBOCHUH TIPABHJI O€30ITACHOTO OOPAICHHS ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

HEJHX U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

[Ipu u3y4eHnn XMMHUH Ha YpOBHE OCHOBHOT'O 00I11eT0 00pa30BaHMs BaKHOE 3HaUE€HUE PUOOpeH
TaKue LeNH, Kak:

— (opMHUpOBaHME HHTEIEKTYJIbHO DPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMo0Opa3oBaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHHUH, CIIOCOOHON aganTupoBaThcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSM JKU3HU;

— HAalpaBJIEHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYeCKoe MpHoOLIeHHe oO0ydaromuxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOW N€ATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMUPYIOLUIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMMU;

— obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4yarolMMHUCS — OIBITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHMSI M CAMOIIO3HAHHWSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBaHue o61el GyHKIMOHATBHON U €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM YHUCIIE
YMEHUI OOBSACHATH W OLEHHUBATh SBJICHUS OKPYXAIOIIEro MHpa, HUCHOJNb3ys 3HAHHUS U OIIBIT,
MOJIy4YE€HHBIE MPU U3YYCHUHN XUMUHU, IPUMEHSTH UX MPHU PEIIeHUHU MPoOieM B OBCEIHEBHOM KU3HU U
TPYZIOBOH AEATENBHOCTH;

— ¢opMHpoBaHHE y OOYYAIOUMXCS T'YMAaHHUCTUYECKUX OTHOLICHWH, MOHUMAaHHs LEHHOCTH
XUMHAYECKUX 3HAHUH JUTS BBIPAOOTKH SKOJIOTUYECKH 11€J1IeCO00pa3HOro MOBEACHHs B ObITY U TPYJOBOM
JEATEIBbHOCTH B IIEJISIX COXPAHEHHUs CBOETO 3710POBbS U OKPYKAOIIEH PUPOTHOM CPEJIbI;

— pa3BUTHE MOTHUBAIMM K O0Y4YEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHUTAHUIO HA
OCHOBE YCBOCHMs OOIIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpodmiis u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.



MECTO YYEBHOI'O IIPEJIMETA «XUMMUs» B YHEBHOM IIVIAHE

B cootBerctBun ¢ o6HOBIEHHBIM DPI'OC OOO yuebHbii npenmer «XWMUSA» Bxogut B
npeaAMETHYI0 00acTh «EcTecTBEeHHOHAYUHBIE TIPEAMETHI» U SBIISACTCS 00S3aTEIBHBIM IS U3yUYEHUS.
OO1ee 9nCIIo 9acoB, OTBEACHHBIX HA M3YYCHHE MpeaMeTa XuMus, coctaBisieT B 9 kinacce — 68 gacos
(2 gaca B HezeIO).

B 9 kmacce «Y» B pamkKax opraHum3alMi KOHTPOJS 3a peanu3alyeil mporpamMmbl HCHOJIB3YIOTCS
CIIEIYIOLIME BUJIbI TUCbMEHHBIX paboT: KOHTPOJIbHAs pabora (4), mpakTudeckas pabdora (7).

VYyebHas nporpaMma paccydTaHa Ha 68 yacos.

Pabouas mporpamma mo kypcy «Xumusi» B 9 kimacce «Y» COCTaBlieHA B COOTBETCTBUU C YUEOHBIM
IJIAHOM, KJICHIAPHBIM Y4eOHBIM TpauKOM U paciucaHueM yueOHbIX 3aHAThHi Ha 2025-2026 yueOHbIN
rojl ¥ peajiu3yercs 3a 68 yacos.

COJAEPKAHUE YYEBHOI'O IIPEJJMETA «XUMMUSD»

9 KJIACC

BemecTBo M XMMHYeCKas peakus

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xuMmudeckux anemeHTos 1. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KaJIbLIUd W HMX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKOHN CBSI3U. THUIIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYeCKHX BEIeCTB. XMMHUECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3iIUYHBIM KJlaccaM HEOPraHMYeCKMX COEJUHEHMM, TEeHEeTHYecKass CBs3b
HEOPraHWYECKHUX BEIIECTB.

Knaccudpukanys XuMHUYECKMX peakluil MO pa3iuyHbIM MpU3HAKaM (110 YHMCIYy U COCTaBYy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, [0 TEIUIOBOMY 3(p(eKTy, O U3MEHEHHUIO CTENeHEeW OKHMCIECHHUs
XMMHUYECKHX 3JEMEHTOB, 10 00paTHMMOCTH, M0 YYacTHUIO KaTalu3aropa). DK30- U dHJIOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[TonsitTue o ckopoct xumuueckod peakiuu. [loHsTHe 00 0OpaTUMbBIX U HeoOpaTHMBIX
XUMHMUYECKHUX peakuusax. [IoHATHE O TOMOreHHBIX M I'e€TepOreHHBIX peakuusax. [lonaTue o xaranuse.
[Tonsate 0 xuMHUecKOM paBHOBecuH. (DaKkTOpbI, BIMSIOIMIME HA CKOPOCTh XMMHMUYECKON PEaKIHUH U
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUH,  JJCKTPOHHBIM  OamaHc  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN
C UCIIOJIb30BaHUEM METO/1a SJICKTPOHHOT 0 OanaHca.

Teopust 3IEKTPOIUTHIECKON TUCCOLMALIANA. DIIEKTPOIUTHI U HEATEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M Iucconuaniy BENIECTB C Pa3IMYHbIMU BUJAMU XUMUYECKOH CBs3H. CTeneHb TUCCOIUALINN.
CunbHble U crabble AIEeKTPOTHUTHI.

Peakiium moHHOro oOMeHa. YcCJOBUS MPOTEKaHHWs peakUuil MOHHOrO OOMEeHa, IOJIHbIE H
COKpalI€HHbIE HOHHBIE ypaBHEHHUs peakiuil. CBolcTBa KHCJIOT, OCHOBaHMM W cojeil B cBeTe
MIPEACTABICHUI 00 JEKTPONIMTHYECKON aucconuanui. KauectBeHHbIe peaknny Ha HOHBIL. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHUE C MOAESIMHU KPUCTAJUINYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJLIIOB U
HeMeTa/uioB (TpaduTa U anmasza), CIOKHBIX BEIIECTB (XJI0pUIa HATPHs), UCCIAEAOBAaHUE 3aBUCUMOCTH
CKOPOCTHM XUMHUYECKOW PpEaKUMu OT BO3JACHCTBUS pa3IUYHBIX  (DAKTOpOB, HCCIIEIOBaHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoOIlecca AUCCOLMALMM KUCIOT, ILIEI0Yed M coJiel
(BO3MOXXHO MCITIOJIb30BaHUE BUJEO MATE€PHUAJIOB), IPOBEJCHHUE OINBITOB, MILTFOCTPUPYIOIIUX MPU3HAKU
IIPOTEKaHMs peakuuii HOHHOro oOMeHa (0Opa3oBaHUE OCaJlKa, BbIJCIEHUE ra3a, 00pa3oBaHHUE BOJIbI),
OIBITOB, WJUTIOCTPUPYIOMIMX TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
peaKkIMy pa3JOoXKEeHUs, COCIUHEHHUsS), PpACMO3HABaHUE HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO
KayeCTBEHHBIX PEAKIIMI Ha HOHBI, pEILICHHE HKCIIEPUMEHTANIbHBIX 3a/1a4.

Hemeranibl U X coeJMHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENCHH
okucienus. CTpoeHue U GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHYECKHE CBOMCTBA
Ha IpuMepe XJopa (B3aUMOIEWCTBHE C MeTaljlaMM, HEMeTaJUlaMH, LieJoyamu). XJIOpPOBOJIOPOL.
ConsHas KuUCIIOTa, XHMMHUYECKHE CBOWCTBa, IIOJIyueHHe, HpUMeHeHue. JledicTBue xiyopa u
XJIOPOBOZOPO/A HA OPTraHU3M YelloBeKa. BakHen e XJIOpuabl U X HaXOXKACHUE B IPUPOJIE.

Obmas  xapaktepuctuka d31aeMeHTOB  VIA-rpynnbel. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. Ctpoenue U puznyeckre CBOMCTBa MPOCTHIX BEILECTB — KUCIOPOAA
U cepbl. AIJIOTPOIIHbIE MOAU(UKALIUN KUCIOPOAA U cepbl. XMMHUYECKHEe CBoWcTBa cepbl. CepoBO10po,
cTpoeHue, (QU3MYECKue M XHUMHUUYECKue cBoWCTBA. OKCHIBI Cepbl Kak IMPEICTABUTEIH KHCIOTHBIX
okcunoB. CepHast KUCIOTa, (pU3HUECKre U XUMHUYECKHE CBOMCTBA (0OIIME KaK MpeACTaBUTENs Kiacca
KHUCJIOT M crenuduyeckue). XuMHUUECKUe Peakluy, JIeKallue B OCHOBE MPOMBIIUIEHHOIO crocoda
NoJTy4eHus: cepHoil kucnotel. [Ipumenenue cepHoil kucinotel. CoiaM CepHOM KUCIOThI, KaueCTBEHHAs
peakuus Ha cyinbdaT-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MPUPOJIe. XUMHUUECKOE 3arps3HEHNe
OKpY’Kalomel Cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIE 0K, 3arpsS3HEHHE BO3/yXa U BOJAOEMOB),
CTIOCOOBI €T0 MPEIOTBPAILICHHS.

OOm1as xapakTepucTuka 351eMeHToB VA-Tpynnbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
CTENEHU OKUCJIEHHUsA. A30T, pacHpoCcTpaHEHUEe B Npupoze, (U3NYecKkHue W XMMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoae. AMMHAK, €ero (pu3MUecKue M XMMHUYECKHE CBOWCTBA, MOJIyYE€HUE U
npuMeHerrne. Coiau aMMOHUS, WX (U3NYECKHe M XMMUYECKHE CBOWCTBa, MpuMeHeHne. KauecTBeHHas
peakiys Ha MOHBl aMMOHMA. A30THas KHCIIOTa, € MoyyueHue, Gu3ndeckue U XMMHUYECKHe CBOMCTBa
(oOmrue Kak mpeicTaBUTENs Kilacca KUCIOT U creruduueckue). Vcrnonp3oBaHe HUTPATOB U cOJei
aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX yHOOpeHHH. XHMMHUYECKOe 3arpsi3HEHHE OKPY)KAIOLIeH Cpellbl
COEIMHEHUSIMH a30Ta (KHCIOTHBIC IOXIHW, 3arps3HEHHE BO3MyXa, MOYBBI M BOJ0&MOB). Docdop,
aJUI0TponHble Mogudukanuu Gocdopa, puzndeckue U xumudeckue coiicrsa. Oxcua pochopa (V) u
¢dochopHas kuciaoTa, GU3NUECKUE U XMMUYECKHE CBOICTBA, monyyeHue. McnonpzoBanue pocdaros B
Ka4ecTBE MHUHEPAIBHBIX yIOOpEHUH.

O6mass xapaktepuctuka ds1aeMeHTOB |VA-rpynnel. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIIEHUS. YTJIEpoJ, aUIOTPONHble MOAM(DUKALMHU, pPacHpOCTpaHEHUE B
npupojie, pusnueckre M XUMHUYECKHE CBOMCTBa. AzcopOuus. KpyroBopoTr yriepoma B mpupose.
Oxcunpl yriepoma, WX (U3WYECKHEe W XHMHYECKHE CBOWCTBA, IEWCTBHE HA JXKUBBIC OPTaHU3MBEI,
MOJTyYeHHUE U PUMEHEHHE. DKOJIOTHYECKHUE MPoOIIeMBbl, CBSA3aHHBIE ¢ OKcHUIoM yrieposa (1V), runoresa
r100aNbHOTO TOTEIUIEHUS] KIUMara, MapHUKOBBIA 3¢ @dekT. YronbpHas KucioTa U e€ COlM, HX
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, MOJy4yeHHe U puMeHeHne. KauecTBenHas peakuus Ha KapOoHaT-
noHbl. Vicnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHaYaIEHBIEC TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeraH,
3TaH, OJTWJIEH, aleTHJIeH, 3TaHOJ, TIJMLEPUH, YKCycHas Kuciora). lIpupoaHble HMCTOYHHKH
YTIEBOIOPOIOB (YTOJb, IPUPOIHBIN Ta3, He(Th), MPOIYKTHI UX MepepadoTKH (OEH3UH), KX POJIb B OBITY



U IPOMBILUIEHHOCTH. [IoHsATHE 0 OMOI0rHUeCKH BaXKHBIX BELECTBAX: XKHUpaX, Oelkax, yrieBogax — U ux
pOJIM B )KM3HM 4YelnoBeKa. MaTepranbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCANHECHUN.

Kpemuuii, ero gusnueckue U XMMHYECKHE CBOICTBA, MOIy4YeHUE U npuMeHeHue. CoeanHeHus
KpemHus B mpupozae. OOmme npencraBinenus o0 oxcuae kpemuus (V) m xpemMHuEBOW KHCIOTE.
Cunukarsl, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. Ba)kHelne cTpouTeIbHble MaTepUalIb:
KepaMHKa, CTEKJIO, LIEeMEHT, OeTOoH, >kene300eToH. [IpoGiiembl 06€30MacHOr0 HCHOJIb30BAHMS
CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3l0OB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJIAHOM KHCJIOTHI, MpPOBEICHHE
KayeCTBEHHBIX pPEaKLUUH Ha XJOPUA-UOHbI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpakaromue (QU3MUECKHe W XUMHYECKHME CBOMCTBAa TaJIOTEHOB M WX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BAaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHME C oO0pa3snamMu XJOPUIOB (TaJOr€HUJOB),
O3HAKOMJIEHHUE ¢ 00pa3LaMu cepbl U €€ coeIMHEHUSIMU (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB),
HabJroIcHNe Mpoliecca 0O0yIiIMBaHMs caxapa MoJ ASHCTBUEM KOHLIEHTPHUPOBAHHOM CEPHOM KHMCIOTHI,
U3Y4EHHE XMMUYECKIX CBOMCTB pa30aBI€HHOIN CEpPHOM KUCIIOTHI, IPOBEAECHNE KaueCTBEHHOW peakiuu
Ha cynb(haT-uoOH U HAOIO/ICHHE TPU3HAKA €€ MPOTEKaHHs, O3HAKOMIIEHHUE C (PH3NUIECKUMU CBOMCTBaMU
a30ta, ocopa 1 Ux coeMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3LiaMH a30THBIX
u GocdopHbIX ynoOpeHul, noaydeHue, coOupanue, paclo3HaBaHUE M M3yuyeHHE CBOWCTB aMMHUAKa,
MPOBE/ICHNE KAa4eCTBEHHBIX PEaKUWii Ha MOH aMMOHHUS U (ocdaT-mOH M U3yYCHHE NPHU3HAKOB HMX
MIPOTEKAaHUs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI € MEAbI0 (BO3MOXHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB), U3yUeHHE MOJIeNIell KpUCTANIMYECKUX PEIETOK anMasa, rpadura,
¢byiepeHa, 03HaKOMJIEHHE € IPOLIECCOM aJICOPOLIMU PaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM
U YCTPOMCTBOM IpPOTHBOras3a, MOJIy4YeHHE, COOMpaHuEe, pACIIO3HABAaHWE U H3YYEHHE CBOMWCTB
YIJIEKUCIIOro Ta3a, IPOBEJCHUE KaueCTBEHHBIX peakluii Ha KapOOHAT M CUJIMKAT-MOHBI U H3y4eHUE
IIPU3HAKOB MX IIPOTEKaHMs, O3HAKOMJICHUE C NMPOAYKIMEN CHUIIMKATHOM IPOMBIIUIEHHOCTH, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaykHele HeMeTaJlIbl U UX COEIUHEHUS.

Metaibl M UX COeIMHEHHUS

OO0mast xapaKTepUCTHKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHWU HX IOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux anemeHToB JI. . MennaeneeBa u crpoenus atomoB. CTpoeHHE
METaJIJIOB. MeTajuinyeckas CB3b U METAJNINYECKasi KpUCTAIIIMYECKAsl PEIIETKA. DIEKTPOXUMUYECKUAN
psaa HampspkeHuil MmetayuioB. DU3MUECKHME M XMMHUYECKHe CBOHCTBa MerayuioB. OOmiue crocoObl
MoJiydyeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) M UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[lenouynsle mMeTauibl: nonoxenue B lIlepuoanueckoit cucreme xummdeckux aeMmeHTtos [I. .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaX0XJIeHUE B ipupoje. Puznueckne 1 XUMUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIbl M THIPOKCH bl HATpuUs U Kaius. [[pruMeHeHune meoyHbIX METaIOB
U UX COCIMHEHUN.

[IlenoyHO3eMeNnpHbIE METAJIBI MarHUM W Kajbluil: monoxeHue B Ilepuogudeckoi cucreme
xumuyeckux oanemeHtoB JI. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HaXOXKIEHUE B IIPUPOJE.
duznyeckne U XMMUYECKUE CBOMCTBA MarHus M Kainplus. BaxkHelue coequHeHus: Kanblus (OKCH]L,
TUIPOKCH, coJu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Anromunuii: nonoxenue B [lepuoanueckoit cucteme xumuueckux aeMenToB 1. 1. Menneneesa,
CTPOEHHE aToMa, HaxOoXJAeHue B mpupoje. Puznueckue M XHUMHUYECKHE CBOMCTBA AJIIOMUHMSL.
AMpoTepHbIe CBOMCTBA OKCHJIA U THIPOKCUA ATTIOMUHUS.

Kenezo: nonoxenue B Ilepuoanyeckoin cucreme xumudeckux smemeHToB J[. M. Menpaeneena,
CTPOEHHME aTOMa, HaxOXJIeHue B npupoze. Puszndyeckue U XMMHUECKHUE CBOMCTBaA kene3a. OKCHIBbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u MmoyydeHue.



Xumuueckuii IKcnepumennt:

O3HAKOMJIEHHE C 00pa3lamMy METaJUIOB U CIUIaBOB, UX (PU3MYECKUMHU CBOMCTBAMHU, M3y4UCHHE
pe3yJabTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHATIOB), OCOOECHHOCTEH
B3aUMOJICHCTBUS OKCHUJA KAJIbLIUSI U HATPUsS C BOJOW (BO3MOKHO HCIIOJIb30BAHUE BUAECOMATEPUAJIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOABI, Ipoliecca TOPEHHs JKele3a B KUCIOopojae (BO3MOXKHO
HCIOJIb30BaHUE BUAEOMATEPHUAIIOB), IPU3HAKOB IIPOTEKAHMs KAUECTBEHHbBIX PeaKI1il Ha MOHbI: MarHUs,
KaJIbLIM, aTFOMUHMS, IMHKa, xene3a (1) u xxenesa (1), menu (1), HaGnroneHue u onucaHue NpoIeccoB
OKpalIMBaHUs IUIAMEHM HMOHAaMU HaTpus, Kalus U Kauplus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIel0BaHUE aM(OTEPHBIX CBOMCTB r’MAPOKCH/IA AIFOMUHUS U THAPOKCHIA [IMHKA,
peleHre YKCIIepUMEHTaIbHBIX 33714 110 TeMe «BaxHel1e MeTayulbl U UX COEUHEHUS.

XuMus ¥ OKpy:Kaomas cpeaa

BemecTBa n Marepuaiibl B IOBCEAHEBHOM JKHU3HU YeI0BeKa. bezonacHoe HCnonb30BaHKE BEIIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIs Ipy XUMUYECKUX 0KOTaX U OTPABICHUSIX.

XUMHUECKOe 3arpsi3HEHUE OKpYyXKarouled cpeabl (IpelesibHas JOMyCTHMas KOHLIEHTpALHs
Beulects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0J0rH4ecKuX MpooIieM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CINIAaBbl METAJUIOB, IOJIMMEPHBIE MaTEPHAIbI).

Meosicnpeomemnuie ceasu

Peanu3zanus MeXIpenMeTHBIX CBSI3el MPU U3YYEHUU XUMUH B 9 Kilacce OCYILIECTBIISIETCS Yepes
HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IIOHATHUN, TaK U TOHATUH, SBISAIOLIUXCA
CHCTEMHBIMU JUISI OT/IENIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOwire ecTecTBEHHO-HAy4Hble MOHATHUSA: HaydHbIH (DakT, rumoresa, 3aKOH, TEOpUs, aHAJIM3,
CHHTE3, KiacCu(UKanus, MepruogHIHOCTh, HAOIIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAaHIE, U3MEPEHUE,
MO/IEITb, SIBJICHUE, TAPHUKOBBIN 2(PPEKT, TEXHOIOTHSI, MATEPHAIIBL.

®duszuka: MmaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIbI, PaINOaKTUBHOCTbD,
MOJIEKYJIa, SJEKTPUYECKHH 3apsiyl, MPOBOJHUKHU, MOJIYHNPOBOJHUKHU, IUIIEKTPUKH, (HOTOAJIEMEHT,
BEIIECTBO, Telo, OO0BEM, arperaTHoe COCTOSHHME BELIeCTBA, TIa3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJIJINYECKasi pemérka, CIUIaBbl, (PU3NYECKHE BEIWYMHBI, €AMHUIIBI HU3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bl, COHIIE.

buonorusi: QortocunTes, apixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEpaIbHblEe yI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, IMOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IITPOI'PAMMBI 110 XUMHMHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PEe3yNIbTAThl OCBOCHUSI TPOrPAMMbI OCHOBHOT'O OOIET0 00pa30BaHuUs JOCTUTAIOTCS
B X0A€ 06yquI/151 XUMHUHU B €IUHCTBC yqe6H0171 M BOCITMTATEIbHON JACATCIIBbHOCTH B COOTBCTCTBHUU C
TpaauIIUOHHBIMHU pOCCI/If/’ICKI/IMI/I CONMOKYJIbTYPHBIMH W JYXOBHO-HPABCTBCHHBIMHU L CHHOCTAMMU,
OPUHATHIMA B OOLIECTBE MpaBHJIAMH M HOPMaMd IIOBEJCHUS M CIOCOOCTBYIOT —IIpolieccam
CaMOIO3HAHUS, CAMOPA3BUTHUS U COLIMATM3ALUH 00YyJarOLIHXCSI.

JImuHOCTHBIC PE3YyIbTAaThbl OTPAKAKOT 'OTOBHOCTDH 06yqa101u1/1x051 PYKOBOJACTBOBATLCA CUCTEMOU
IIO3UTHUBHBIX HECHHOCTHBIX OpI/IeHTa]_[I/If/i " paCclIUpPCHUC OIIbITAa ACATCIIBHOCTHU Ha eé OCHOBC€, B TOM 4YHCJIC
B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LICHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HacCJICAUI0, IIOHUMAaHUA 3HAYCHU XUMHYECKOHN HAYKH B J)KU3HU COBPCMCHHOT'O 06HICCTB3., CIIOCOOHOCTH
BJIaJICTh JOCTOBEPHOW HWH(QOpMALMEe O MEepeIOBbIX IOCTHIKCHHSAX W OTKPBITUSIX MHPOBOH H
OTECYECTBEHHOM XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOICTBE MHUpPa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MpEACTABJICHUA O CONUAIBHBIX HOPMAX M IMpaBUjIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHKAaTHBHOH KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIC3HOH, Y4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOW M JPYTHX BUAX ACATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOI NESTeIbHOCTH
IIpHU BBIITOJHCHUH y‘-IC6HBIX, IMMO3HABATCJIbHBIX 3aJa4d, BBIIIOJHCHHHN XHMHUUYCCKHX OJSKCIICPUMCHTOB,
CO31aHUHN yT-Ie6HI>IX IMPOCKTOB, CTPEMJICHHUA K B3aMMOIIOHMMAHUIO WU B3aMMOIIOMOIIN B IMPOLICCCE ITOU
y4eOHOM JIesITEeNbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEACHHE M IOCTYIKH CBOUX TOBApHILEH ¢
HO3UIIMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEACTBUIM MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHPOBO33PCHYECKUE MPEICTABICHUS O BEIIECTBE M XMMHYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH H COCTABIISIONINE OCHOBY JIJIsl TOHMMAaHHsI CYIITHOCTH HayYHOM
KapTUHBI MHpa, MPEICTABICHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHUS TPUPOJIBI, B3aUMOCBSI3SIX
YeJIoBeKa C MPUPOTHON CPeIoi, O POJIM XUMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEIA;

IMO3HABATCJIbHBIC MOTHBEI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAHUM TI0 XHUMHU,
HEOOXOJMMBbIE JUIS OOBSCHEHHS HAONIOJaeMbIX TIPOLECCOB W  SIBICHWH, MO3HABATEIbHOM,
MH(QOPMAIIMOHHOW M YHMTATEIbCKOM KYJIBTYPHI, B TOM YHCIE HAaBBIKOB CaMOCTOSITEIBHOH PabOTHI C
y4eOHBIMM TEKCTaMH, CIpPAaBOYHOM JIUTEPAaTypoi, JAOCTYNHBIMM TEXHUYECKUMHU CpEeACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJOTHIA;

UHTEpeC K OOYYEHHIO M TO3HAHHIO, JIOOO3HATEIBHOCTh, T'OTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOH W MCCIIEAOBATEIbCKOW JESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUS B JajbHEHIIEeM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTH YXM3HH, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JIOPOBBIN 00pa3 KU3HU, OCO3HAHUE TOCIEICTBUN M HENPUSTHE BPEAHBIX NMPHUBBIUCK (YIOTpeOIeHUs
aJIKOTOJIs, HAapKOTHKOB, KYypPEeHHUs), HEOOXOTUMOCTH COOJIIOJCHUS TIpaBWJI O€30MaCHOCTH TPH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAaMU B OBITY U PEaTbHOM KU3HU;

5) TPy/A0BOT0 BOCIUTAHUS

MHTEPEC K MPAKTUIECKOMY N3YUSHHIO POo(eccHii U Tpya pa3IndHOro pojia, yBaKCHHUE K TPYAY
Y pe3yJbTaTaM TPYJIOBOW JIESITEIBHOCTH, B TOM YKCJIE€ HA OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUH TTO



XUMHUH, OCO3HAHHBIM BBIOOP HWHAMBUAYATBHOW TPACKTOPUU MPOJODKCHHS OOpa3oBaHUS C Yy4ETOM
JTUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHANBHON JEATSIILHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBATHCS B IPO(EeCCHOHATBLHOM Cpelie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMUS:

9KOJIOTHYECKH TEJIeCO00Pa3HOe OTHOIICHHUE K IPUPOJIC KaK MCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE
e€ CyIIecTBOBaHUS, MIOHUMAHHUE [IEHHOCTH 3/I0POBOTO M 0€30I1acHOr0 00pasa >KU3HH, OTBETCTBCHHOE
OTHOIIIEHWE K COOCTBEHHOMY (HU3MYECKOMY M IICHXHYECKOMY 370pPOBBIO, OCO3HAHHE IICHHOCTH
coOmroIeHHs TIpaBUJI 0€301TacCHOTO TOBEACHHS IPH padoOTe C BEIIECTBAMH, & TAKXKE B CUTYyaIHsX,
YIpOKaIOUIUX 370POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIydaeMble TIPH M3YUYECHUU XUMHH, JJIsl PEIICHUs 3aiad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJTHON CPelioM, /sl OBBIIEHUS] YPOBHS AKOJOTMYECKOU KYJIBTYpHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa AKOJOTHYECKHX MNPOOIeM M IMyTeH MX PEIICHHs MOCPEICTBOM
METOZI0B XMMHH, HKOJOTHYECKOTO MBIIUICHUS, YMEHHUsSI PYKOBOJCTBOBATHCS UM B TO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATDI

B cocraBe wMmeTampeAMETHBIX PE3yJAbTATOB BBIICISAIOT 3HA4YMMbIEe JUiS  (OPMUPOBAHUS
MHUPOBO33pEHHUsI 00IICHAYYHBIC TTOHATHUSA (3aKOH, TEOPHs, TPUHIIUI, TUTIOTE3a, (PaKT, CUCTEMA, TPOIIECC,
AKCIIEPUMEHT U APYroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX IMpeIMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX IIPEeIMETOB ()OPMUPOBATH MPECTABICHUE O LIEJIOCTHOW HAYYHOU
KapTUHE MHpa, M YHUBEpCalbHble Yy4eOHble MAelcTBUA (ITO3HABaTellbHbIE, KOMMYHHKATHUBHBIC,
PETYJIATHBHBIE), KOTOphIE O0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITCIIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NesATEILHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe 1eCTBUS

ba3oBrle JJornyeckne aelcCTBUSA:

YMEHHUS UCIOJIH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] IPU OCBOCHHUH 3HAHUM: PAacKPHIBATH
CMBICIT XUMHUYECKUX TMOHATHH (BBIIEIATh UX XapaKTEPHbIC MPHU3HAKH, YCTAHABIUBATH B3aUMOCBSI3h C
OPYTUMU TIOHATUSMH), UCTONIB30BaTh MOHATHS i OOBSICHEHHS OTIENbHBIX (DAaKTOB M SIBICHMIA,
BBIOMpATh OCHOBAHMS U KPUTEPUU NS KITacCU(DUKAIIMA XUMHUECKHUX BEIIECTB M XUMUYECKHUX PEaKIIHid,
YCTaHABIIMBATh NMPUYUHHO-CIICJICTBEHHBIEC CBA3U MEXAY OOBEKTaMU U3YUYEHUS, CTPOUTH JIOTUUYECKUE
paccyxienust (MHIyKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

yMEHHE MPUMEHSATh B TMPOLECCe TMO3HAHMs TMOHATUS (TPEeIMETHBIE U METamnpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHHU, MPeoOpa3oBHIBATh MIMPOKO
MPUMEHSAEMbIE B XHMHUHM MOJICIIbHBIE TPEJICTABICHUS — XWMHUYECKHM 3HAK (CHUMBOJI DJIEMEHTA),
XuMu4ecKkas GpopMyiia U ypaBHEHHE XUMUYECKON PEaKIMU — MPH PEIICHUU yueOHO-TI03HABATEIbHBIX
3a/1a4, C y4€TOM 3THX MOJEJIbHBIX MPEACTABICHUI BBISABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BBISBISTH OOIINE
3aKOHOMEPHOCTH, TPUYHMHHO-CIIECJACTBEHHBIE CBS3M U TMPOTHUBOPEUHS B H3Y4YaEMBIX MpoOIEccax M
SIBIIEHUSX.

ba3oBble uccijeaoBarejibCkue AecTBUS.

YMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KadyecTBe OCHOBBI Isi (DOPMUPOBAHUS TUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

MpUOOpETEeHHEe OMbITa [0 IUIAHUPOBAHUIO, OPTaHM3AIMM M TPOBEICHUI0 YUEHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM MPOIECCca, CaMOCTOSITENIbHO IMPOTHO3HPOBATH €ro



pe3ynbrat, (opMmynupoBaTh 0000IIEHHS U BBIBOJIBI MO pe3yiabTaTaM MPOBEAEHHOTO OIbITA,
WCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJIEIIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHE BbIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MH(MOPMALIMIO Pa3IUYHBIX BUIOB U
dbopM mpelnCTaBICHUS, MOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (HAyYHO-TIOMYJSpHas JUTEparypa
XMUMHAYECKOTO COJEpXKaHMsA, CIPaBOYHBIE MOcoOus, pecypchl MHTepHETa), KPUTUYECKH OICHUBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHE MPUMEHSITh pa3IM4HbIe METOJbI M 3alpochl MPHU MOUCKE U OTOOpe MHbOpManud U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBIIIOJHEHUS Y4e€OHBIX U TMO3HABATEJIbHBIX 3a/1a4
ONpeAeNEHHOro0 THUIA, NPUOOpETEeHWEe OomnbiTa B 00JACTH HCIIOJB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAZIEHUE KYyJIbTYpOM AaKTHUBHOIO HCIIOJIB30BAHMS Pa3IUYHbIX
MTOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BEIOUPATh ONTUMANIbHYIO (JOpMY IpeAcTaBICHHU HHPOPMALNK U
WUTIOCTPUPOBATh pElIaeMble 3a7aud HECIOXHBIMU CXEMaMH, JAuarpaMMaMiu, APYruMu (GopMaMu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh M aHAJIM3UPOBaTh B IIpoliecce Y4YeOHONM U  UCCIIEOBATEIbCKOM
JesITeIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3sHCTBa M TPAaHCIIOpTa Ha
COCTOSIHME OKPY>KAIOLIECH MPUPOTHON CPeIbl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

yYMEHHS 3a7aBaTh BOMPOCH (B X0/€ Auaiora u (WiM) AUCKYCCHH) MO CYIIECTBY 0OCYXIaeMoit
TeMbI, (GOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHLHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHUSI MPEACTABIATh IMOJIyYCHHbIE PE3yNbTaThl MO3HABATEIBHOM NIEATEIBHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALMIO PE3YIbTATOB BBIIOJHEHUS XMMHYECKOIO SKCIIEPUMEHTA
(JtabopaTopHOTrO OMbBITa, JTAOOPATOPHOW pPAOOTHI MO WCCIEAOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIbHON H
HCCIIEIOBATENbCKON JIEATENbHOCTH MPHU PEIICHUH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE y4é€Ta OOLIMX
MHTEPECOB M COIJIAaCOBaHMs MO3ULMH (00CYXIeHus, OOMEH MHEHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOpJWHAILMSI COBMECTHBIX JIEHMCTBUM, ONpPENEICHUE KPUTEPUEB IO OLCHKE KA4YE€CTBA BBIIIOJHEHHOU
paloThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh eI JeATeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISATH,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BHIOMPATh Hambosee
3¢ deKTUBHBIE CTIOCOOBI pelIeHHs] y4eOHBIX U TO3HABATENIbHBIX 33/1au, CAMOCTOSATEIBHO COCTABIIATh WIIN
KOPPEKTUPOBATh MPEJIOKEHHBIN AJITOPUTM JIEHCTBUM ITPU BBIIIOJHEHNHN 3aJaHAN C y4ETOM MO yYECHUS
HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTax — BELIECTBAX M pEaKUUsiX, OLIEHWBATH COOTBETCTBHE
IIOJIyYEHHOI'0 pe3yJIbTaTa 3asBICHHOW II€JIM, YMEHHUE MCIIONb30BaTh U AHAIW3UPOBATh KOHTEKCTHI,
IIpeyIaraéMele B yCIIOBUM 3aJaHUM.

NNPEJAMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pE3yAbTAaTOB IO OCBOEHHUIO 00S3aTENBHOTO  COZAEpKaHMUS,
YCTaHOBJICHHOTO JaHHOM (enepaiabHOit paboueil mporpaMMoii, BBIAEISIOT: OCBOSHHBIE 00 yJatOIUMUCS
Hay4HbIe 3HaHUS, YMEHUS U CIOCcOOBI IeCTBUH, crieruduuecKue I MpeaMeTHON 00aacTu «XuMus»,
BUJBl JIEATEILHOCTU 10 IMOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy, NpeoOpa3oBaHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koH1y 00y4enus B 9 kjiacce rnpeMeTHbIE pe3yabTaTbl Ha 06a30BOM YPOBHE JOJKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



PacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKHX IMOHATUN: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHHUOH, IIPOCTO€ BEIIECTBO, CIOXHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKasi PEaKlus, XUMUYecKas CBS3b,
TeroBOH  3(p(deKT peakuu, MOjib, MOJSAPHBIA 00BEM, PpPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs AUCCOIHAIINS, PeaKIIMM HOHHOTO 0OMEHa, KaTalln3aTop,
XUMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE peaKlUHUHU, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIUH, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, METaJNIN4ecKas),
KpUCTAJUIMYECKasl pelI€TKa, KOPPO3Usl METAIUIOB, CIUIABBL, CKOPOCTh XMMUYECKON PEaKlMH,
npenenbHo gonyctuMas konueHtpamus [1JIK BemectBa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUM U TPUMEHSTh 3TH MOHSATHUS
IIPY ONKMCAHUM BEIIECTB U UX MPEBPAICHUMN;

UCIOJIb30BAaTh XUMHUUECKYI0O CHMBOJIUKY JIsi COCTaBJICHHUS (DOPMyJ BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUM;

OIpE/EIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKHUX 3JIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpPEAEIEHHOMY KJIACCy COEAMHEHUH 110
dbopmynaM, BHJ XHMHYECKOH CBS3M (KOBAJCHTHAs, WOHHAs, METAUIMYECKas) B
HEOPraHWYECKUX COCAMHEHHUAX, 3apsA] MOHA MO0 XUMHUYECKOW (opMylie, XapakTep Cpeasl B
BOJHBIX pPAaCTBOpaX HEOPraHUYECKUX COCIMHEHHUM, THUI KPHUCTAIUIMYECKON pemeTKn
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbich [lepuonnueckoro 3akona J[. . MenaeneeBa u JI€eMOHCTPUPOBATh €ro
[IOHMMAaHME: OINHUCHIBaTh U XapaKTepu30BaTh TabinuyHyro ¢opMmy Ilepuoanueckoil cucremMsl
XUMHYECKHX JICMEHTOB: Pa3INYaTh MIOHATHUS «TJIaBHAsS MoArpymna (A-rpyrina)y u «11o0oIHast
noarpynna (b-rpymnmna)», Manble U GOJbIINe MEPUOJIbI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B MEPUOIUYECKON TaOIuUIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00Iee YUCIO JIEKTPOHOB U paclpesieieHe
UX MO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB
3JIEMEHTOB M UX COECIMHEHUU B MpeE/esiax MallbIX MEPUOJIOB U TJABHBIX MOATPYNN C YYETOM
CTPOEHHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHYECKHE D3JIEMEHThl, HEOPraHMYECKHE BEIIEeCTBAa, XUMHYECKUE
peakiuu (10 YUCIy U COCTaBy yYacCTBYIOIIUX B PEAKIIUHU BEILIECTB, MO TETIOBOMY 3(PQeKTy,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) O0IIME U CTIEIU(PUIECKUE XUMUIECKUE CBOMCTBA MTPOCTHIX U
CJIIOKHBIX BEIIECTB, TMOATBEPXKIAash OMNMUCAHWE TMPUMEpPaAMU MOJCKYISIPHBIX U HOHHBIX
YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKLIUM;

COCTABJISITh YPaBHEHUS HIIEKTPOJIUTUYECKON JMCCOIMALMU KHUCIOT, IIEJoYed U CcoJjeil,
MOJIHBIE M COKpAalI€HHbIE YypaBHEHUS pPEaKIii HMOHHOTO OOMEHa, ypaBHEHHUs peakiui,
MOATBEPKJIAIOIINX CYHIECTBOBAHUE T'€HETHMYECKON CBSI3U MEXAY BELIECTBAMH Pa3IUYHBIX
KJIaCCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMHA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHUX MTPEBPAIICHUH B Pa3IMUHBIX YCIOBHSIX;



®  BBIYHCIATH OTHOCHUTENIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIIO
XMUMHUYECKOI'0 3JIEMEHTa M0 (OopMyJie COEIUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM pPEaKIUu;

e co0OuoaTh MpaBUIIa MOJB30BaHUS XUMHUECKON MOCYI0H U J1aOOpaTOpHBIM 000pyIOBAHUEM,
a TaKkKe TMpaBWia OOpalleHusi C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSAMH I10
BBIMIOJIHEHUIO J1a0OpPAaTOPHBIX XMUMHYECKHX OMNBITOB IO TMOJNYYCHHIO U COOMpPAHUIO
ra3000pa3HbIX BELIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

® IIPOBOJUTH pEAKLUMH, NOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpOMuUA-, HOAUN-, KapOoHaT-, dpocdaT-, CUIIUKaT-,
cynb(ar-, TUIPOKCUA-UOHBI, KAaTHOHbl AaMMOHHUS M MOHBl M3YYECHHBIX METaJUIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPIAHUYECKUX BEIIECCTB;

® [IPUMCHATb OCHOBHBIC OIlEpallUM MBICIUTEIBHOU JECATEIBHOCTH — AaHAINW3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3AINIO, BBISABICHUE PUYMHHO-CIICACTBEHHBIX CBSI3EH —
JUIL U3Y4YEHHUS] CBOMCTB BEIIECTB MU XMMHUYECKUX PEaKLUM, €CTECTBEHHO-HAYYHbIE METOJbI
NO3HaHUS — HAOJIOJEHHE, H3MEpEeHHe, MOJCIMPOBAaHHUE, HKCIEPUMEHT (pealbHbli U
MBICJICHHBIN ).

Opranmaunﬂ l'lpOCKTHOﬁ M MCCJIeI0BATENbCKOM eI TeJIbHOCTH Yaamuxcs

[TpoekTHas uccienoBaTenbCKas e TEIbHOCTh YUalluXCsl MPOMKCaHa B CTaHAapTe 00pa3OBaHus.
[IporpaMMbl Bcex LIKOJIBHBIX IPEIMETOB OPUEHTHPOBAHBI Ha JaHHbBIN BUJ JieATenbHOCTH. [IpoexTHas
NEeSTeNIbHOCTh yYalllUXCsl CTAHOBHUTCS BCe Oojiee aKTyallbHOM B COBpeMeHHOM mnenaroruke. M sto He
ClIy4aiiHO, B€Jlb UMEHHO B IIPOLIECCE MTPABHIIBHON CaMOCTOSTENbHON pabOThl HaJl CO3/1aHUEM MPOEKTA
aydiie Bcero (opMUpYyeTcs KylIbTypa YMCTBEHHOTO TpyJda Y4YEeHHMKOB. A TOBCEMeCTHas
KOMITBIOTEPHU3ALUS MTO3BOJIIET KAKIOMY YUUTEN0 0ojiee TBOPUECKU MOAXOJIUTH K pa3paboTKe CBOMX
YPOKOB, a TaKXe cjaeiaTb oOpa3oBaTeNbHBIA Ipolecc 0ojee HHTEPECHBIM, Pa3HOOOpPa3HbIM U
COBPEMEHHBIM.

WNHCTpyMEHTOM JOCTMXKEHMSI IIIAHUPYEMBIX JIMYHOCTHBIX, METAlpPEIMETHBIX M IMPEIMETHBIX
pe3yIbTAaTOB SBJISIIOTCA YHUBEpPCAJIbHbIE Y4eOHBIE NEUCTBUSA. D(H(DEKTUBHBIM METOJIOM CHCTEMHO-
JESTEIbHOCTHOTO OJIXOaA SABJIAETCS IPOEKTHAs AESITEIBHOCTD.

[IpoekTHas eATeNbHOCTD SBISETCS YaCThIO CAMOCTOSITENIbHOM paboThl yyamuxcs. KauecTtBeHHO
BBITIOJTHEHHBIN MTPOEKT — 3TO MO3TAITHOE IUIAHUPOBAHUE CBOMX JIEHCTBUM, OTCISKUBAHHUE PE3YJIbTATOB
cBoel paboTel. [IpoekT — BpeMeHHas LieJeHanpaBiIeHHas eATeIbHOCTh Ha MOJIyY€HHUE YHUKAJIBHOTO
pe3yJbprarta .

lenb NpOEKTHO-UCCIIEOBATEIBCKON JeATENbHOCTH ydaumxcs B pamkax HoBbeix PI'OC:
(dbopMHpOBaHNE YHUBEPCATIbHBIX YUeOHBIX JIeHcTBUA. Vcnonb30oBaHUE MPOEKTHO-UCCIEI0BATEIbCKON
NEeSITeIbHOCT Ha YpOKaX M BO BHEYPOUHOW JEATEIbHOCTH SIBISIETCS CPEACTBOM (POPMHUPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHM, KOTOPbIE B CBOIO OUYEPE/Ib:

e 00ecrneynBaroT yyameMycst BO3MOKHOCTb CAMOCTOSITEIILHO OCYIIECTBIATH AESATEIbHOCTh YUEHUS,

® CTaBUTh Y4eOHBIE LENM, MCKATh M MCIIOJIb30BaTh HEOOXOAMMBIE CpEICTBA U CIOCOOBI HUX
JOCTUKEHMS,

® yMeTh KOHTPOJIMPOBAThH U OLICHUBATh YUEOHYIO I€ATEILHOCTD U €€ Pe3yJIbTaThl;

® CO3JAIOT YCJIOBMS Pa3BUTHs JUYHOCTH U €€ CAMOPEAIU3alMN Ha OCHOBE «YMEHMs YUYHUTHCA» H
COTPYIHHUYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThcs

e o0ecrneynBaeT JUYHOCTU TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHUIO, BHICOKYIO COLHAIBHYIO U
po¢eCCHOHABHYI0 MOOUITFHOCTD;



OcHOBHOM MPUHIUT PaOOTHI B YCIOBUIX MIPOEKTHOM EATEIBHOCTH — ONEPEKAIOIIEe CaMOCTOATEIbHOE
O3HAKOMJICHHWE IIKOJBHUKOB C Y4eOHBIM MaTepHaIOM W KOJUICKTUBHOE OOCYKIEHHE Ha YpOKax
MOJIYYEHHBIX PE3YJIBTATOB, KOTOPbIE OPOPMIISIFOTCS B BUJIE ONpeiesieHni U TeopeM. B aTom citydae ypok
MOJIHOCTBIO YTPAayMBAET CBOW TPAIUIIMOHHBIE OCHOBAHUS M CTAHOBHUTCS HOBOW (hOpMOI OOIIeHUs

00ecTeYnBaloT yCIEIIHOE YCBOGHUE 3HAHNHM, YMEHU 1 HAaBBIKOB;

(bopMHpOBaHKE KapTUHBI MUPa, KOMIETEHTHOCTEH B J1F000 MpeaMEeTHOM 001aCcTH MO3HAHMUSL.
K Ba)XHBIM MOJIOKUTEIBEHBIM (paKTOPaM MPOSKTHOM J1EATEIbHOCTH OTHOCSTCS:

MIOBBIIICHUE MOTUBALUYU YYalIUXCs [IPU PELICHUM 3a/a4;

pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH;

CMELICHUE aKLIEHTAa OT UHCTPYMEHTAJIBHOI'O IIOAXO0/1A B PELICHUH 33/1a4 K TEXHOJIOTHYECKOMY;

(bopMHpOBaHKE YYBCTBA OTBETCTBEHHOCTH;

CO3JJaHUE YCIIOBUU JUIsI OTHOLIEHUN COTPYIHUYECTBA MEKY YUUTEIIEM U YYaIlMMCH .

YUUTEIIA U YyHalllUXCA B INIAHE IIPOXU3BOACTBA HOBOI'O IJId YYCHHKOB 3HAHUA.

Tursr BaHaHHﬁ, npeajiaraCMbixX y4€HUKAM B XOAC ITPOCKTA:

INPaKTUYICCKUEC 3adaHusd (I/I3MepeHI/IH, YCpUCHUs C IOMOLIBIO HYCEPTCIKHBIX HWHCTPYMCHTOB,

paspe3aHusi, crudaHusi, pUCOBaHUsA U Jp.)
[IPaKTUYECKHE 3a/1a4Ml — 3a7jaui IPUKIIATHOTO XapaKTepa;

poOJIEMHBIE BOIPOCH], OPHEHTUPOBAaHHbIE HAa ()OPMUPOBAHHE YMEHHUN BBIIBUTATH THIIOTE3HI,

0OBSACHATH (haKThl, 000CHOBBIBAThH BHIBOJIBI;

TCOPCTUYCCKHC 3a/laHNA HAa ITOUCK U KOHCIICKTUPOBAHHEC I/IH(I)OpMaI_II/II/I, €C aHaJIu3, 0606H_I€HI/IG u

T.IL.;
3aj1a4M - COBOKYITHOCTh 3aJJaHNi Ha MCIIOJIb30BAaHKHE OOLIMX U HUX TEOPETHUYECKUX CBEICHUIA.

OCHOBHBIE 3TAIIBI oprannu3anvun HpOeKTHOfI ACATCIIBHOCTHU y4JalllUXCs .

1. IoaroroBka K BBINOJIHEHUIO TpoekTa ((hopMUpOBaHUE TPYII, Bbliaya 3aaHuil. Beioop Tembl
U LeJled MpoekTa; onpeAeNeHue KOJIMYECTBAa YYAaCTHUKOB IPOEKTa). Yuaruecs 00CYXAaroT
TEMy C Yy4MTeJeM, IMOJY4aloT MpU HEOOXOAUMOCTH JOMOJHUTENbHYI0 HWH(MOPMAIIUIO,
YCTaHABIMBAIOT IICJIU: YUYUTEIh 3HAKOMHUT YYalIMXCS C CYThIO MPOEKTHOW MACSITEIHHOCTH,

MOTUBHUPYCT ydalllUXCA, IOMOT'aCT B IOCTAHOBKEC LeneH.

2. InanupoBanue paboTel  (pacmpereneHHe  OOS3aHHOCTEH,  ONpeAeJICHHEe  BpPEMEHH
WHAUBUYaIbHOM paboThl). OnpeneneHne HCTOYHUKOB HH(OpMALMK; TUIAHUPOBaHHUE CIIOCOOO0B
cOopa u aHanM3a MHPOPMAIIMH; TUITAHUPOBAHUE MTOTOBOTO MPOIYKTa (POPMBI MpeCTaBICHUS
pe3yiabTara): BBITYCK TIa3€Thl, YCTHBIM OTYET C JEMOHCTpalMell MaTepualioB U JAPYTHX;
YCTaHOBJIEHHE KPUTEPUEB OLIEHKH PE3YNIbTaTOB; paclpe/eseHne 003aHHOCTEN cpeay WICHOB
KOMaH/Ibl: y4yallluecsi BbIpadaThIBAIOT IJIaH JCHCTBUM; yUUTeNb MpeylaraeT Uaeu, BHICKa3bIBaeT

IIPEIIOI0KEHUS, ONPEIEIAET CPOKU PAOOTHIL.

3. HccuaenoBanue: ydamuecs OCYUIECTBISIOT MOUCK, OTOOp M aHalIM3 HYKHOW HMH(pOpMaIMH;
SKCIIEPUMEHTUPYIOT, HAXOJAT IYTH PELICHUS] BO3ZHUKAIOIIUX MPOoOJIeM, OTKPHIBAIOT HOBBIE JIJIS

cebs SHAHUA, YIYUTCIIb KOPPCKTUPYCT X0 BBITIOJITHCHUA pa6OTBI.

4. O0oO0meHue pe3yabTaToOB: ydaliuecss 0000IIAI0T MONy4eHHYI0 HHpopMauio, GOpMyIupyroT

BBIBOAbI U O(I)OpMJ'ISIIOT MaTepuail I l"pynHOBOﬁ MpE3CHTALNN.

o

YU€HHUKA, TOJABOJUT UTOTH HpOBe}IeHHOfI ydyaluMucs pa6OTI)I, OTMCYACT YCIICXH KaXXI0T0.

BeinycKkHUK Hay4uTCH:

IIpe3enTanus (0TYET KaXKIOM rPYNIbI WK YYEHUKA OCYIIECTBISETCS 10 OKOHYaHUH MTPOEKTA).
6. OueHka pe3yJabTaTOB MPOEKTHOM NEATETbHOCTH U MOJBEACHHUE WTOTOB: KAl YYEHUK
OLICHHUBAET XOJ M Pe3yNlbTaT COOCTBEHHOM NEATENILHOCTH B IpyMIe, Kaxjaas pabodas rpymmna
OLICHUBAET JEATEIBHOCTh CBOMX YYaCTHUKOB; YUUTEIb OLEHUBACT ACATEIBHOCTb KaXKIOTO



IUTAHUPOBATh U BBINOJHATH Y4eOHOE HCCIeOBaHME M Y4YEOHBIH NMPOEKT, HCIOJb3YS MOIECIH,
METOBI M IPUEMBI, a/IeKBaTHBIE HCCIIeyeMOil mpobiieme;

BBIOMPATH M UCIOIB30BATH METO/IbI, PEJICBAaHTHBIE pPaccMaTpUBaeMoil mpoodeme;

pacrno3HaBaTh U CTaBUThb BOIIPOCHI, OTBETHI HA KOTOPHIE MOT'YT OBITh IOJYyYEHBI ITyTEM HAyYHOTO
HCCIIeIOBaHMsI, OTOMPATh a/leKBaTHbIE METO/BI MCCIEI0BaHUsA, (OPMYIUPOBATh BBITEKAIOIIUE U3
HCCIIE0BAHUS BBIBOJIBL;

HCIIOJIb30BaTh TAaKME€ MaTeMaTU4YECKUE METOJbl M IPHUEMBbI, Kak aOCTpakuus W HIeaIn3alus,
J0Ka3aTeNIbCTBO, JOKA3aTENbCTBO OT MPOTUBHOIO, 10KA3aTEIbCTBO IO aHAJIOIMH, OIIPOBEPIKEHUE,
KOHTpIIPUMED, HUHAYKTUBHBIE U JECAYKTUBHBIC PACCYXKICHUSA, IIOCTPOCHUE U WCIIOJHEHUE
aJITOpUTMa;

UCIOJIb30BAaTh TAaKUE €CTECTBEHHOHAYYHbIE METO/bl M IpUEMbl, KaK HaOJII0JIeHHE, [TOCTaHOBKA
poOJIEMBI, BBIIBIKEHHE «XOPOILIEH TUIIOTE3bD», IKCIEPUMEHT, MOJCITUPOBAHNE, TEOPETHIECKOE
000CHOBaHUE, YCTAaHOBJIEHUE I'PAHUL] IPUMEHUMOCTH MOJIEIH/TEOpUH;

HCIIOJIb30BaTh HEKOTOpPBIE METOABl IOJIYYCHHs 3HAHUHM, XapaKTEpHbIC I COLUAIBHBIX H
HMCTOPUYECKUX HAyK: MOCTAHOBKA MPOOJIEMBI, ONPOCHI, OMUCAHUE, OOBICHEHUE, HCIIOIb30BaHHUE
CTaTUCTMYECKHUX JAaHHBIX, HHTepIpeTanus (GakTos;

SCHO, JIOTMYHO M TOYHO M3J1araTb CBOI0 TOYKY 3pPEHHUsS, HCIIOJIB30BaTh S3BIKOBBIE CPEICTBA,
aJleKkBaTHbIE 00CyXk1aeMoi polieme;

oTIMyaTh (BAKTBl OT CYXKAEHUH, MHEHUH M OLEHOK, KPUTUYECKM OTHOCUTBCA K CYXICHMSM,
MHEHHSIM, OLIEHKaM, pEKOHCTPYMPOBATh UX OCHOBAHMS;

BUJIETb U KOMMEHTUPOBATH CBSI3b HAyYHOI'O 3HAHHS W ILIEHHOCTHBIX YCTAaHOBOK, MOpaJbHBIX
CYXACHHUH ITPH MOITYYEHUH, PACIPOCTPAHEHUH U IIPUMEHEHUU HAYYHOI'O 3HAHUS.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

CaMOCTOSITENIbHO 3aJyMbIBaTh, IJIJAHUPOBATh M BBINOJIHATh y4eOHOE McCie0oBaHUE, Y4eOHbIN U
COLIMAJIBHBIN ITPOEKT;

HCIIOJIB30BATh JIOTAJIKY, 03aPEHUE, HHTYULIHIO;

HCIIOJIB30BAaTh HEKOTOPBIE METOABI IOJYYEHHs] 3HAHWM, XapakTEpHbIC Ui COLMUAJIBHBIX M
UCTOPUUYECKHUX HAYK: aHKETUPOBAHUE, MOJICIMPOBAHUE, TOUCK UCTOPUUYECKHX 00pa3IIOB;
HCIOJIb30BAaTh HEKOTOPBIE MPUEMBI XYI0KECTBEHHOTO MO3HAHUSI MUpPA: LEJIOCTHOE OTOOpaKeHne
MHUpa, 00pa3HOCTb, XyJO>KECTBEHHBIH BBIMBICEJ, OpPraHUYECKOE €IMHCTBO OOILIEro, 0COOEHHOTOo
(TUIIMYHOT0) ¥ €TMHUYHOT O, OPUTHHATIBHOCTD;

LIEJICHANPABIEHHO M OCO3HAHHO pa3BUBaTh CBOM KOMMYHHMKATHUBHBIE CIIOCOOHOCTH, OCBauBaThb
HOBBIC SI3BIKOBBIE CPEJICTBA;

OCO3HaBaTb CBOK) OTBETCTBEHHOCTb 3a JOCTOBEPHOCTb IIOJIYYCHHBIX 3HAHUH, 3a KayeCTBO
BBIITOJIHEHHOT'O MPOEKTA.



TEMATHYECKOE INTAHUPOBAHHUE

HeneBoii nmpuoputrer Ha ypoBHe OQOQO: co3mgaHue OJArONMPUATHBIX YCIOBUW ISl Pa3BUTHS
COIIMAJIbHO 3HAYMMBIX OTHOIICHUI NIKOJIBHUKOB U, IPEX/IE BCETO, IICHHOCTHBIX OTHOILICHU:

1. K cembe Kak INIaBHOM OIOpe B )KU3HU YEIOBEKA M UCTOYHHUKY €T0 CYACThS;

2. KTpyady Kak OCHOBHOMY CIIOCOOY JOCTHKEHHSI )KU3HEHHOTO 0J1aronorydus 4eJI0BeKa, 3aJ10Ty
€ro YCHEImHOro NPOPECCHOHATBLHOTO CaMOOIPEIEICHUsI M ONIYIICHUS YBEPCHHOCTH B
3aBTpAIllHEM JIHE;

3. K CBOEMY OTEYeCTBY, CBOCH Mastoii u Oosbioi PojnHe Kak MecTy, B KOTOPOM YeJIOBEK BBIPOC
U TI03HAJI IIEPBbIC PAJIOCTH U HEYJauH, KOTOpas 3aBellaHa eMy MPeAKaMU H KOTOPYIO HYKHO
obeperarsb;

4. K TpupoAe KaKk HMCTOYHUKY JKM3HM Ha 3emile, OCHOBE CaMOro €€ CyIIEeCTBOBAHUS,
HY)KIAIOIICHCs B 3aIIUTE M MOCTOSIHHOM BHUMAaHHH CO CTOPOHBI YEJIOBEKA;

5. K MUpY Kak INIaBHOMY MPHHIUITY Y€JIOBEYSCKOTO OOIICKUTHS, YCIOBUIO KPEIKON APYXKOBI,
HaJI&)KMBAHUIO OTHOIICHUH C KOJUIETaMH 110 paboTe B OYAyIIeM U CO3AaHUI0 OJIarONpUsTHOTO
MHUKPOKJIIMATa B CBOEH COOCTBEHHOH ceMbe;

6. K 3HAHUSAM KaK MHTEJUICKTYAJIbHOMY pecypcy, oOecreunBaroneMy Oyayiiee 4eaoBeka, Kak
pe3yabTaTy KPOIOTINBOTO, HO YBIEKATEIHLHOTO y4eOHOTO TPyAa;

7. K KyJIbType Kak JyXOBHOMY OOraTCTBy OOIIECTBa M Ba)XHOMY YCIIOBHIO OIYIICHHS
YEJIOBEKOM IOJHOTHI MPOXKUBACMOM KHU3HU, KOTOPOE JIAI0T MY UYTCHHUE, My3bIKa, HCKYCCTRBO,
TeaTp, TBOPUYECKOE CAMOBBIPAIKCHHE;

8. K 3A0pOBBIO KaK 3aJIOTY JIOJITON U aKTUBHOMW KHU3HH YEJIOBEKA, €T0 XOPOIIET0 HACTPOCHUS U
ONTUMHUCTUYHOTO B3IJIsiIa HA MUD;

9. K OKpYXalOUIMM JIIOJIM KaK 0e3yCIOBHOW M aOCOJIOTHON LIEHHOCTH, KaK PaBHOIPABHBIM
COIMAJIHBIM TapTHEPaM, ¢ KOTOPHIMH HEOOXOJMMO BBICTpAaUBATh JOOpOXKEIATECIbHbIC U
B3aUMOTIOJICPKUBAIOIIME  OTHOIICHMS, [JAlOIIMe YeJIOBEKY paaocTh OOLeHHs U
MO3BOJISIIOIINE U30eraTh YyBCTBA OJIMHOYECTBA,

10. k camuM cebe Kak X03s5eBaM CBOCH CyIbObI, CAMOOIIPEACIISIONIIMCS i CAMOPEATH3YIOIUMCS
JMYHOCTSM, OTBEYAIOLINM 32 CBOE COOCTBEHHOE OyayIIee.

DJIEeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM KosmmuectBo (uu¢pposbie)
NPOrpamMmsbl 4yacos o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3nea 1. BemecTBo U XMH4yeckue peakuumn
11 [ToBTOpEeHME U yriayOneHue 3HaHUH 5 bubnmnoreka [JOK
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XUMHYECKUX PEAKIU https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs TUCCOIUAIIHS. 8 bubnmoreka [JOK
XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17

Paznen 2. Hemera/iibl M UX COCAUHEHUSHA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

21 OO01mmas xapakTepuCTHKa XUMUIECKUX 4 bubnmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.2 aiieMeHToB VIA-rpymnel. Cepa u eé 6 bubnnorexa LIOK
' PYHIIRL L-€p https://m.eds00.ru/7f41a636
COEIMHEHNS
OO01mas XxapakTepruCTHKa XUMHUIECKUX
2.3 ai1eMeHTOB VA- mbel. A30T 7 bubmorexa LOK
' TPYIHEL ASOT, https://m.eds00.ru/7f41a636
dhochop u ux coenMHEHHS
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
2.4 snemeHToB IVA-rpymnel. Yrnepon u 8 bubmorexa LOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro no pazneny 25
Paznea 3. Merajliibl M MX COeTHHEHHUS
bubmuorexa [JOK
3.1 006 7 4
HIHME CBOMCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.9 Baxuetimme MeTamuibl U UX 16 bubmuorexa [JOK
' COEIUHEHUS https://m.edso0o.ru/7f41a636
Hroro no pasneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
41 BemecTBa u Matepuansl B )KU3HU 3 bubmnoreka IIOK
' yelloBeKa https://m.edsoo.ru/7f41a636
3

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHMUE (KTII)

I':‘:l Hara Tema ypoka I[:an;z::::e
1 03.09.2025  Ilepuoamueckuii 3akoH. [lepuoanyeckas cucteMa XUMHYECKUX §1
sanemenToB /I. 1. Menaeneera
5 04.09.2025 3aKOHOMep"HOCTI/I B U3MEHEHUHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB §1
NEPBBIX TPEX MEPUOJIOB
3 10.09.2025  Knaccuduxanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BELIECTB §1
11.09.2025  Bwuabl XUMHYECKOM CBSI3U U TUITBI KPUCTALTHYECKUX PEIIETOK §1
5 17.09.2025  KonTtponsHas padota Nel mo teme «IloBropenue u yriryoienue 3ajaHue B
3HAHUI OCHOBHBIX Pa3JIelioB Kypca 8 kiaccay TeTpaam
6 18.09.2025  Knaccudukanus XUMUYECKUX PEAKIHHA MO Pa3IMYHBIM ITPH3HAKAM §2
7 24.09.2025 IloHsATHE O CKOPOCTH XMMHYECKOU peakiuu. [loHsTre o §3
TOMOTEHHBIX U TeTEPOTCHHBIX PEaAKIIUIX
25.09.2025 TIlonsaTHE 0 XMMHYECKOM paBHOBECHHU. DAKTOPHI, BIUSIOUINE HA
8 CKOpPOCTh XUMHUYECKOH PEaKIMH U TIOJI0KEHUE XUMHUECKOTO §3
pPaBHOBECHSI
9 01.10.2025 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 3apanne 8
TeTpaau
10 02.10.2025 Teopwust SACKTPOIUTHYECKOM nucconmanui. CUIbHBIE U clladbie $4
AIIEKTPOJIUTHI
11 08.10.2025 HMoHHbBIE ypaBHEHUS peaKIHii §5
12 09.10.2025 Xwumudeckue CBOHCTBA KUCIOT M OCHOBAHHI B CBETE $6,7
npeCcTaBIeHUH 00 PIEKTPOTUTHUECKON AUCCOLUALINH '
13 15.10.2025  Xwumwuueckue CBoﬁcuTBa COJICH B CBETE MPEJCTABICHUN 00 $8
AIIEKTPOIUTUICCKOHN TUCCOIIMAIINT
14 16.10.2025 TIlousTue 0 rUApOIU3E coneit §9
15 22.10.2025  OOmias xapakTepUCTHKA TaJOTeHOB. XUMHUYECKHE CBOMCTBA Ha §4-9
npuMepe XJopa
16 23.10.2025 | O06o061IeHNEe U cUCTEMATU3AIUS 3HAHUN §4-9
17 05.11.2025 TIlIpaxTuueckas padota Ne 1. «Pemenne sKCriepUMEHTaTBHBIX 33129 §4-9
18 06.11.2025  KoutponbHas pabota Ne2 o Teme «DIeKTpOoIUTHIECKast §10-11
JCCOTMAIUsl. XUMUYECKHE PEaKIUH B PACTBOPAX»
19 12.11.2025  XmopoBonopoa. ComisiHast KHCIOTa, XUMHUYECKHE CBOICTBA, §12
MOJIy4eHue, IPUMEHEHHE
20 13.11.2025  IIpakTtuueckas pa60Tzi Ne 2vno teme «llonydenue consHoM §10-12
KHCJIOTHI, H3y4YEeHUE €€ CBOMCTBY»
21 19.11.2025  BsruucieHus Mo ypaBHEHHUSIM XUMUYECKUX PEAKIIHI, €CITH OJHMH U3 3apaHue B
peareHToB J1aH B H30bITKE TeTpaau




22 20.11.2025  OOGmas xapakTepucTuka 3JeMeHTOB VIA-Tpynibl §13

23 26.11.2025  Annotpomnnbie MonuduKanuu cepbl. Haxoxaenue cepsl u eé §13
COEMHEHUH B IpUpoae. XMMHUUYECKHUE CBOMCTBA CEPhI

24 27.12.2025  CepoBonopoj, cTpoeHHe, (PU3nIecKue U XUMUIECKUE CBOKWCTBA §14

o5 03.12.2025 OKCj/I[[BI cepsl. CepHast KUCIIOTA, GU3NUECKHAE U XUMUYECKHE §15
CBOWCTBA, IPHUMEHEHHE

04.12.2025  XumMuuUecKHe peaKIuu, JISKAITUE B OCHOBE MPOMBIILIEHHOTO

26 croco0a MoIy4eHUs CEPHON KUCIOThI. XUMUYECKOE 3arpsi3HEHUE §15
OKpYKaroLIEH Cpe/ibl COEAUHEHUSIMU CEPbI

27 10.12.2025 Boruncnenue MaccoBoil 1071 BBIXO/A MPOIYKTA PEaKIIuu 3aparme o

TeTpaau

08 11.12.2025  OOmras xapakTepucTUKa 3MeMeHTOB VA-rpyImibl. A30T, §16
pacrnpocTpaHeHHe B IpUpoAe, (Gu3ndeckue U XUMUYECKUEe CBOMCTBA

29 17.12.2025 Awmmmuak, ero pu3nYecKkne 1 XUMHUECKUE CBOIMCTBA, MOIyYCHUE U §17
pUMEHEHUE

30 18.12.2025  IIpakTtuueckas pa(EOTa Ne 3 o teme «Ilonyuenne ammuaxa, C1p.94
U3y4EHHE €r0 CBOHCTBY

31 24.12.2025  A3zotTHas Kuciora, e€ GU3NIeCKue U XMMHUYECKUE CBOMCTBA §18

25.12.2025 Hcmonb30BaHHE HUTPATOB U COJICH aMMOHHS B Ka4eCTBE

32 MUHEPATIBHBIX YA00peHUH. XUMUYECKOE 3arps3HEHUE OKPY KaroLIei §18
Cpezbl COeIMHEHUSIMH a30Ta

33 14.01.2026 = Docdop. Oxcun q)(jc@opa (V) u pochopnas kucnora, puznueckue §19
¥ XUMHYECKUE CBOIMCTBA, TOTyYEeHUE

34 15.01.2026  Mcnonn3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX yI0OPEHHIA. §19
3arpsi3HeHUE NPUPOIHON cpeabl GpochaTamu

35 21.01.2026 anvepoz[, pacrnpocTpaHeHue B IpUupoje, PU3NUYecKre U XUMUUECKHe §20
CBOMCTBa

36 22.01.2026  Oxcwunusl yriepoja, uX (u3nYecKre 1 XUMHUIECKUE CBOICTBA. §21
DKoJIOrHYeCKHe TPOOIIEMBbI, CBsI3aHHBIE ¢ OKcu oM yriepoaa (1V)

37 28.01.2026  VrosbHas KHCIIOTA U €€ CONH §21

38 29.01.2026  IIpaxTtmueckas padota Ne 4 mo reme "[lonydeHne yrieknucioro rasa. Crp.115
KauectBennast peakuus Ha KapOOHaT-HOH"

39 04.02.2026  IlepBoHauanbHBIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAK O §22-23
COCIMHEHUSIX yriiepoaa

40 05.02.2026 = Kpemuwii u ero coequHEHUS §24-25

41 11.02.2026 = TIpaxTtmueckas padota Ne 5. Penrenue skcriepuMeHTaIBHBIX 331249 3apaHue B
1o Teme «BakHelne HeMeTaIIbl ¥ UX COCITMHEHUS TeTpaam

42 12.02.2026 =~ KonutposbHas pabota Ne3 no Teme «BaxHelire HeMeTaIbl U UX §10-25

COCOUHCHU A




18.02.2026

O6ma${ XapaKTCPUCTHKA XUMHUYCCKUX DJIEMECHTOB — MCTAJIJIOB.

43 Mertammueckas CBsA3b M METALTHYECKAS KPUCTAIITHYCCKAS §28
pemérka. Ou3nvecKrue CBONCTBA METAIUIOB

44 19.02.2026 XI/IMquCKHf CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH PsJT §29
HANPSDKEHUH METaJlIOB

25.02.2026  OOGmue ciocoOsI momydeHus MetauioB. CrutaBel. Beraucinenus mo

45 YPaBHEHHMSIM XUMUYECKHUX PEaKIUii, €CIIM OJJMH U3 PEareHTOB §29,36
COJICPKUT IPUMECH

46 26.02.2026  IloHsATHE O KOPPO3UU METAJLIOB §35

47 04.03.2026  Illemo4HbIC METAJIBI §30

48 05.03.2026 ~ Okcuabl ¥ THAPOKCU/IBI HATPUS U KAITUS §30

49 11.03.2026 = IllemovyHO3eMeTbHBIC METAIIIBI — KAIBIHNA U MarHUN §31

50 12.03.2026 | BaxHueime coeIUHEHUS KaJIbLIUI §31

51 18.03.2026  O6o0OmICHHE U CUCTEMATU3ALMS 3HAHUI §28-31

52 19.03.2026 = JKé&ctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS §32

53 25.03.2026 HpaKTI/IquKHaﬂ pabota Ne 6 o Teme "YKECTKOCTH BOABI U METOJIBI €& Crp.166
yCTpaHEHUS

54 26.03.2026  AmroMHHHI §33

55 08.04.2026 ~ AmdoTepHbIe CBOMCTBA OKCHJIA M THIPOKCHUIA §33

56 09.04.2026  XKeneso §34

57 15.04.2026 = Oxcwuusl, ruapokcusl U coiu xenesa (1) u sxenesa (111) §34

58 16.04.2026 | OO6o0O6IIEHNE ¥ CUCTEMATH3aLMS 3HAHUH §33-34

59 22.04.2026  IIpakTtuueckas pabota Ne 7. Penienue skciepMMeHTaIbHBIX 3a/1a4 Crp.177
o TeMe «BakHel1re MeTambl U UX COSAMHEHUS»

23.04.2026  BpruncieHus 10 YpaBHEHUSIM XUMUYECKUX PEAKIUi, €CIM OQUH U3 Sapanie 8

60 peareHTovB JaH B U30BITKE WIH CONEPKUT TpUMecH. Brruncienus reTpasu
MacCOBOH JOJIH BBIX0JIa MPOAYKTA PEeaKIIHH

61 29.04.2026 | OO00O0OmIEHNE U CUCTEMATH3ALM 3HAHUN §28-36

62 30.04.2026  KontponbHas pabota Ned o Teme «BakHeine MeTaisl 1 UX §28-36
COETUHEHUS

63 06.05.2026  BemiecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HH YEITOBEKA §39

64 07.05.2026  Xumudeckoe 3arps3HEHHE OKPYKAIOIICH CpeIbl §37

65 13.05.2026 = Ponb XMMUU B peIIEHUH SKOJIOTUYECKUX MPOOIIeM §38

66 14.05.2026 @ PesepBHOE Bpems Koncnekr

67 20.05.2026  PesepBHOE Bpems Koncnekr

68 21.05.2026  PesepBHOE Bpems Koncnekr

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

INabpuensu O.C. OctpoymoB U.I'. Cnankos C.A. Xumus. 9 kinacc. YueOnuk. «IIpocBemenue»,
2019-2021.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. T"a6puensu O.C. Ypoku xumuu B 9 knacce: Ku. ans yaurens. — M.: [Ipocsemenue, 2019.
2. CeepmiioBa H.JI. Xumust. Dkcnpecc-nuarnoctuka.—M.: Dk3amen,2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

http://www.alhimik.ru
http://chemistry-chemists.com/index.html
http://c-books.narod.ru
http://www.drofa-ventana.ru
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