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[NOACHUTEJIBHAA 3AITMCKA

Paboyas mporpamma mo XMMHHU JJIs1 OOYYAIOIIMXCSl C PAcCTPOMCTBAMHM ayTHCTUYECKOTO
cnektpa (nanee — PAC) Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHUs COCTABIIEHA B COOTBETCTBHUH C
denepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 00IIero oOpa3oBaHus
(ITpuka3z Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MHUHHCTEPCTBOM
tocturinu Poccuiickoit @eneparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0O0),
[TpumepHO#l amanTHPOBAHHOW OCHOBHOW 00pa30BaTENBHOM MPOTPAMMO OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00YJAOIINXCS ¢ PACCTPOMCTBAMHU ayTUCTHUECKOTo cnekrpa (manee — [TAOOIT OO0
PAC), IlpumepHoil paboueil mporpammbl ydeOHOro mnpeamera «Xumus» (0a30BbI ypOBEHD),
pOrpaMMOil BOCTIMTaHHsI OOYYaAIOMIMXCSI NPU TOJydeHHH OCHOBHOTO 00IIero o0Opa3oBaHusi, C
YUETOM pacIlpelesieHHbBIX MO KjaccaM IPOBEPsIeMbIX TpPeOOBaHWHA K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsI M DIIEMEHTOB
CONIepKaHUs, TPEJCTABICHHBIX B YHUBEPCAIHHOM KoaupukaTope Mo XuMuu, KoHuenmwmn
MpenojaBaHus y4eOHOro nmnpeamera «XuUMHs», B 00pa30oBaTeNbHBIX oOpraHuzanusx PO,
peanu3yroux OCHOBHBIE 00111e00pa3oBaTelIbHbIE TPOTrPAMMBIL.

O01mas xapakTepuCTHKA Y4eOHOro npeamera «XuMHsD»

Bxnag yueOHoro mpenMera «XuUMHS» B JIOCTHKEHHE IIeJIed OCHOBHOTO OOIIEro
oOpa3oBaHusi OOYCJIOBJIEH BO MHOIOM 3HAa4€HMEM XUMHUYECKOW HAayKd B MO3HAHUM 3aKOHOB
MIPUPO/IbI, B PA3BUTHUN MPOU3BOAUTEIBHBIX CUJI OOILIECTBA U CO3/1aHUU HOBOM 0a3bl MaTepuanbHON
KYJIBTYpBHI.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK paclpocTpaHuia CBOE BIMSHHE Ha BCE
0o0JacTu YeNoBEYECKOTO CYIIECTBOBAHHUS, 3ajJlala HOBOE BHUJACHHE MHUpA, CTajla HEOTHEMJIEMbIM
KOMIIOHEHTOM MHPOBOW KYJIbTYphI, HEOOXOJUMBIM YCIOBHEM >KU3HU OOIIECTBA: 3HAHUE XUMHHU
CILY’)KUT OCHOBOH JUIsl JOPMHUPOBAHUS MUPOBO33PEHUSUETIOBEKA,ETOMPEICTABICHUIH OMAaTepUaAIbHOM
€IMHCTBE MHpa; BaXHYIO pOJIb UrpaloT (QopmMupyemble XUMHUEH MpeACTaBICHUS O
B3aMOIIPEBPALLEHUAX HPHEPrUM U 00 HBOJIIOIMU BEIIECTB B MPUPOJE; COBPEMEHHAsl XHUMHUS
HaIpaBJieHa Ha pEelIeHHE III00ATBHBIX TPOOJIEeM YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUIECKON 0€30MMacHOCTH, TPOOIIEM 3paBOOXPaHCHHUS.

B ycnoBusix Bo3pacTamooliero 3Ha4YeHHs] XUMHHM B JKM3HM OOLIECTBA CYHIECTBEHHO
MOBBICUJIACh POJIb XMMHUYECKOT0 00pazoBaHusa. B 1utaHe conuanusaly OHO SABJISETCS OAHUM M3
ycioBUi (hOpMUPOBAHMS MHTEIIEKTA JIMYHOCTU M TAPMOHUYHOTO €€ pPa3BUTHSL.

CoBpeMEHHOMY 4YeJIOBEKY XHMUYECKHE 3HAHUS HEOOXOAMMBI sl HpPUOOpETeHHS
OOLIEKYIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBATh B MHOTIOOOpa3HOM KU3HU OOIIECTBA, JUIsI OCO3HAHMSI Ba)XXHOCTH Pa3yMHOTO
OTHOIICHUSI K CBOEMY 3JIOPOBBIO M 3[IOPOBBIO JIPYTUX, K OKpYXalolled MpUpOAHOHN cpene, s
IPaMOTHOTO MOBEACHHUS NMPU HCIOJIB30BAHUU PA3TUYHBIX MAaTEPHAIOB M XMMHYECKHUX BEIIECTB B
MTOBCETHEBHOM KH3HHU.

XuMmuyeckoe 00pa3oBaHHE B OCHOBHOW IHIKOJIE SIBJISIETCS 0a30BBIM IO OTHOIICHHIO K
cucTeMe OO0IIero XuMudeckoro oOpazoBaHus. [l03ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peaiu3yeT TOpHUCyIIHe OOIIeMy XUMHUYECKOMY OOpa30BaHUIO KIIOYEBBIE IIEHHOCTH, KOTOpBIE
OTpaXaroT TOCYJapCTBEHHbIC, OOILIECTBEHHbIE W HHIUBUIYAIbHbIE MOTPEOHOCTU. DTUM
OTIpeNIeNIeTCsl CYIIHOCTh OOIel cTpaTeruu OOydeHHUs, BOCHMTAHUS M Pa3BUTHUS OOydaromuxcs
CpeAcTBaMU y4eOHOI0 MpeaMeTa « XUuMUs».

Nzyuenne npenmera: 1) cnocoOCTByeT peaau3allid BO3MOXKHOCTEH Ui CaMOpPa3BUTHUSA U
(dbopMUpOBaHUS KyJIbTYpbl JUYHOCTH, €€ oOuedl u (yHKIMOHATBHONH TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B (JOPMHMPOBAHUE MBIIIJICHNUS U TBOPYECKUX CIOCOOHOCTEH MOJIPOCTKOB, HaBBIKOB HX



CaMOCTOSITEIIbHOW y4eOHOM NeSATETbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHH,
HEOOXOMMBIX KaK B TIOBCEIHEBHOW JXW3HU, TaK M B MPO(ECCHOHATBLHOW IEATCILHOCTH; 3)
3HAaKOMHUT CO CIEHU(PHUKONW HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3IJIsa Ha
€IMHCTBO TPUPOABI U UEIOBEKA, SBJISCTCS OTBETCTBEHHBIM J3TanoM B (HOpMHpPOBAHHH
€CTeCTBEHHO-HAYYHOW IPaMOTHOCTH HOJPOCTKOB; 4) crocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOTO
OTHOIIEHUSI K €CTECTBEHHO-HAayYHBbIM 3HaHUSAM, K IIPUPOJE, K UYEJIOBEKY, BHOCUT CBOH BKJIaJ B
9KOJIOTMYECKOE 00pa30BaHNUE HIKOJbHUKOB.

Ha3Banubie HampaBieHHs B O0y4E€HHUH XUMHUHU OOECIICUYMBAIOTCS CIEIU(PUKON COACPIKaHUSI
IpeaMeTa, KOTOPbIM SBISIETCA MEJarornyeckd aJalTHPOBAHHBIM OTpaK€HHMEM 0a30BOM HayKu
XUMHUHU Ha OIPEACIIEHHOM JTane €€ pa3BUTHSL.

Kypc xumuM OCHOBHOW WIKOJIbI OPHUEHTUPOBAH HAa OCBOCHHE OOY4YalOLIMMUCS OCHOB
HEOPraHMYeCKOM XHMHH ¢ HEKOTOPBIX TOHSATHH W CBEACHMM 00 OTACIBbHBIX OOBEKTaxX
OPraHU4eCKO XUMHUH.

CrpykTypa colepkaHusi npeaMeTra cpopMUpOBaHAa Ha OCHOBE CHCTEMHOIO MOJX0Ja K €ro
n3ydenuto. ConeprkaHue CKJIaIbIBaeTCs U3 CUCTEMbI OHATUN O XUMHUYECKOM 3JIEMEHTE U BELLIECTBE U
CUCTEMbl HOHATHUH O XMMHUYeCKON peakuuu. OOGe 3TH CHCTEMbl CTPYKTYPHO OpPraHH30BaHbl IO
MPUHIMITYTIOCIIE0BATEIBHOTO Pa3BUTHSI 3HAHUH HA OCHOBE TEOPETHUECKUX MTPEJICTABICHUI pa3HOTO
YPOBHS: aTOMHO-MOJIEKYJIIDHOTO Yy4Y€HHMsI KaK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHS
[Iepnoanueckoro 3akoHa [[. 1. MenneneeBa Kak OCHOBHOIO 3aKOHA XMMHH, YUEHHSI O CTPOCHUU
aToMa M XMMHYECKOW CBSI3U, MPEACTaBICHUI 00 3JIEKTPOJUTHYECKOW AUCCOIMAlMK BEIIECTB B
pactBopax. Teopernueckue 3HaHHS PacCMaTPHUBAIOTCS HA OCHOBE AMIIMPUYECKH IMOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATENLHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOJIHSS
GyHKIIUM OOBSICHEHUS W TIPOTHO3WPOBAHUSI CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHHS U TIOJTYYCHUS N3y9aeMbIX BEIIECTB.

Takas opranuzamust coiepKaHHs Kypca CIOCOOCTBYET NPEICTABICHUIO XUMHYECKOU
COCTaBJISIIOIIEN HAy4HOW KAapTUHBI MHpAa B JIOTUKE €€ CUCTEMHOW mpupoabl. TeM caMbiM
obecrieunBaeTCsl BO3MOXXHOCTH (POPMHUPOBaHHUS y OOYYarOIIMXCS IIEHHOCTHOTO OTHOIIEHUS K
HAay4yHOMY 3HAaHHIO M METOJaM TIO3HAaHMS B Hayke. BaxkHO Takxke 3aMEeTHTb, YTO OCBOCHHE
COJIep’KaHUsl Kypca IMPOMUCXOIUT C MPUBJICUYEHUEM 3HAHUW U3 paHee M3YYCHHBIX KYpCOB:
«Oxpyxaromuii  Mupy», «bronorus. 5—7 knacce» n «dusuka. 7 KIacey.

BaxxHpIM acrieKToM H3ydeHHs mpenMera «XuMus» mis oOydaronuxcs ¢ PAC sBusercs
pa3BUTHE MX KU3HEHHBIX KOMIETCHIMH. 3HAHUS U yMEHHUs, GOopMUpyeMble Y 00ydaromuxcs Ipu
W3YYeHUHU XUMHH, BO MHOTOM OCHOBaHbl Ha HAOJMIOACHMM M 332 XUMUYECKUMHU MPOIECCAMH,
HaOMOJaeMbIMU B pEaJbHOM JKM3HH, a TaKkKe HMEIT HE TOJbKO TEOPETUYECKYI0, HO U
MPAKTUYECKYI0 HANpaBICHHOCTh, PEAIM3YyEMYI0 B YPOUHOM U BHEYPOUHOU NEATEIBHOCTH Yepes
BBITIOJIHEHUE JTA00OPATOPHBIX HCCIEIOBAHHM, OMBITOB, YKCIEPUMEHTATbHBIX HCCIEAOBAHUNA U JIp.
Bce 3T0 MO3BOMSIOT UCIIONB30BATh U PACIIUPATh MHANBUAYAIbHBIN ONBIT o0yuaromerocs ¢ PAC u
OTHPATHCS Ha MPAKTUUYECKOE MPUMEHEHUE TIOTYyYSHHBIX 3HAaHUI U YMEHUHN B KHU3HU.

HEJIM U3YUEHMA YUEBHOI'O ITPEAMETA « XUMU S»

K mHampaBieHHIO MEpBOCTENIEHHON 3HAYMMOCTH TMPU pealu3alui 00pa30BaTEIbHBIX
byHKIMM peameTa «XUMUS» TPATUIMOHHO OTHOCST (POPMUPOBAHME 3HAHHI OCHOB XHMHUYECKOM
HayKH Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKON JeATEIbHOCTH YelIOBeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOIl KyJIbTyphl. 3ajaua MpeAMeTa COCTOUT B (HOPMHUPOBAHHUU
CUCTeMbl XUMHUYECKMX 3HAHUM — BaKHEUIIHUX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUECKUX
TIOJIOKEHU, TOCTYMHBIX 000OIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAayKd, 3HAHHUH O
HAayYHBIX METOJaX HM3Yy4eHHsS BEUIECTB M XHMHUYECKHX peaklui, a Takke B (HOPMHUPOBAHHH H
pa3BUTUM yYMEHUH M CMOCOOOB AEATEIHHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOIIOJIEHUEM U
MIPOBEACHUEM XHMHUYECKOTO 3KCIEPUMEHTa, COOIIOIEHHMEM MpaBmwil Oe30MacHOro oOpaleHus C
BEII[ECTBAMU B MIOBCETHEBHOM KU3HU.



Hapsiny ¢ sTum nenu usydeHus mpeaMera B IPOrpaMMeE YTOYHEHBI M CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopasoBanus. CeronHsi B 00pa3oBaHUU
0c000 3HAYMMOM MPU3HAETCS HAPABICHHOCTh OOYyUEHHs Ha Pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH,
¢dopmupoBanue e€ MHTEIUIEKTAa U OOmIeH KynbTypbl. OOyueHHEe yMEHHIO YYUTBHCS U MPOJOJIKATH
cBo€¢ 00pa3oBaHME CAMOCTOSITEJIbHO CTAHOBHUTCS OJHOM W3 BaXHEHIMMX (YHKIHMHA yueOHBIX
IPEMETOB.

B cBs3u ¢ 9TUM IpU M3y4EHUH IPEeIMETa B OCHOBHOM IIKOJIE JOMHHHUPYIOIIEE 3HAUYCHHE
nprOOpeNH Takue IeNd, Kak:

- (hopMHpOBaHHE HHTEUICKTYAJIbHO PAa3BUTOW  JUYHOCTH, T'OTOBOM K
caM0o00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHUHATHIO PEIIEHHWH, CHOCOOHOM
aaalITUPOBATBCA K 6I)ICTpO MCHAIOIIMUMCA YCJIOBUSM KHU3HU,

— HaIpaBJICHHOCTh OOYyYeHUS Ha CHUCTEMaTHYecKoe NpPUOOIICHHE yYaluxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHON JIEATEIIbHOCTH, HAyYHBIM METOAAaM IMO3HaHUs, (POPMUPYIOIIUM
MOTHUBAIIUIO U Pa3BUTUC CHoCcOOHOCTEH K XUMHU,

- obecrieueHre yCJIOBHH, CIIOCOOCTBYIOMIMX MPUOOPETCHUIO OOYYAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOM NeATEeTbHOCTH, IMO3HAHMS U CaMOTO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMHCTCHHHﬁ), HMCIOIIUX YHUBEPCAJIILHOC 3HAUYCHUEC IJIA PA3JIMYHBIX BUAOB JACATCIbHOCTH,

- (dhopmupoBaHrEe YMEHHIN OOBSICHAITH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUpa Ha
OCHOBAHWH 3HAHUN U OIIBITA, IMMOJTYYCHHBIX IIPU U3YYCHHUU XUMUU,

- dbopmupoBaHre y OOYyYaIOMUXCS TYMaHUCTUYECKUX OTHOIIEHUH, TMOHUMAHUS
[IEHHOCTH XUMHWYECKUX 3HAHWH I BBIPAOOTKH JKOJOTHYECKH I€JIECO00Pa3HOTO TOBEACHUS B
OBITY W TPYNOBOM JEATEIHHOCTH B IEISAX COXpPAaHEHHUS CBOETO 3JI0POBBS M OKpYKaromen
MIPUPOIHOM CpEJIbI;

- pa3BUTHE MOTHBAIMK K OOY4YEHHIO, CIOCOOHOCTEW K CAMOKOHTPOIIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPO(HIIS M HAMIPABICHHOCTH JabHEHUIIIEro 0OyICHHUS.

OcobGenHoCcTH TIpeno1aBaHus npeaMera «Xumus» ooydatomumcs ¢ PAC

O6yuatomuecs ¢ PAC, kak mpaBuio, MOTYT JAEMOHCTPUPOBATH YCIICIIHOCTh B M3YYCHHUH
TEOPETUYECKUX OCHOB XHMHHU: TOHSATHOE BHU3yallbHOE MPEJCTABIIEHUE MEPUOJUYECKOTO 3aKOHA
J.W. MenneneeBa, CTpoeHUS aroma, d4eTkas rpaduueckas 3amuch MPOTEKAHUS XUMHUYECKHX
peakuii co3aeT NpeArnocbUiky a1 MHOTuX oOydaromuxcs ¢ PAC nouyBcTBOBaTh CBOIO BHICOKYIO
KOMIIETEHTHOCTh B 3TO# o0nactu. TeopeTnueckas XuMuUsi MOXKET CTaTh 00JACThI0 UX CBEPXILIEHHBIX
unTepecoB. OJIHAKO, B CBSI3U C BO3MOXKHONH MOTOPHOM HEJIIOBKOCTBIO U APYTUMU criennpUuecKuMu
ocobeHHocTsIMU, oOyuatonuecss ¢ PAC Moryr ucobIThIBaTh 3HAYUTENIbHBIE 3aTPYyAHEHUS B
MIPOBEJICHUN XUMHUYECKHX JKCIEPUMEHTOB, MPAKTUYECKUX M JabopaTtopHbIX padoT. OHU MOryT
3HaThb HOPMBI U TpaBuiia Oe30macHoil paboThl B XMMHYECKOW jaboparopuu, HO HE YMETb HX
peain30BaTh Ha MPAKTHKE.

BaxxupiM acriektomM u3ydeHus mpenmera «Xumus» ans oOywatomuxcs ¢ PAC sBusercs
pa3BUTHE MX KU3HEHHBIX KOMIETCHIMNA. 3HAHUS U yMEHUs, popMHUpyeMble y 00ydYaromuXcs mpu
W3YYeHUU XUMHH, BO MHOTOM JOJDKHBI OBITH CBSI3aHBI C XUMUYECKHMH MPEBPAIICHUSMHU BEILIECTB,
HaOMOaeMbIMU B pEalbHOM JKU3HH, JOJDKHBI HMMETh HE TOJBKO TEOPETUYECKYI0, HO H
MPAKTUYECKYI0 HAIPaBIECHHOCTh, PEATU3yEMYI0 B YPOUHOU M BHEYPOUHOW MAESATEIBHOCTU 4Yepe3
BBITIOJIHEHUE JTA0OPATOPHBIX HCCIEOBAHMIA, OMBITOB, M Jp. Bce 3TO MO3BOJSIOT HCMOIB30BATh
paciupsATh HWHIUBUIAYAIbHBIH ONbBIT oOydwaromerocss ¢ PAC u ommpaThCs Ha NPaKTUYECKOE
MIPUMEHEHHE MOTYYCHHBIX 3HAHUN U YMEHUN B )KU3HHU.

[Ipn wu3ydeHuun y4yeOHOro MaTepuansa MO TNPEAMETY HEOOXOJAWMO YYUTHIBATH, YTO
obOyuatonmuecss ¢ PAC MoOryT uCHBITHIBaTH cHenu(HUUecKue TPYIHOCTH B OCBOCHHU Y4eOHOTO
Marepuana. Bernenctsue TpyAHOCTEH BbIAEIEHUS TJIABHOTO WJIU CYIIECTBEHHOTO B TEKCTE, a TAKkKe



TPYIHOCTEH B TOHUMAaHHUW NPEAMETHOW TEpMHUHONOTHH, Yy oOydarommuxcs ¢ PAC B03MOKHO
BO3HUKHOBEHHE CIIOKHOCTEH C HM3Yy4EHHEM TEOPETHUECKOro MaTepuaya. Takke HEJIO0CTaTOYHOE
MOHMMaHUE TEPMUHOJIOTHH MOKET OBbITh MPENATCTBHEM JUIS MPABHIBHOTO PELICHUs 3ajad, Ipu
TOM, YTO CaMO pelIeHHE 3a]1a4 10 OCBOCHHOMY AJTOPUTMY, OOBIYHO HE BBI3BIBACT TPYTHOCTEH y
00yJaroMmxcsl.

BMmecTe ¢ TeM HEKOTOPBIE TEOPETUUECKUE Pa3/ieibl JAHHOTO MpeaAMeTa MOTYT HaXOIUThCS B
30He crienududIeckux uHTepecoB oOydatomierocs ¢ PAC, B u3yuenun ux oOyuaromuiics ¢ PAC
MOJKET 3HAYHUTEIBHO OIEpeX aTb TEMIT W3YYCHHs MAHHBIX DPA3/eNOB JPYTUMHU OOyYarOUIMMHCS
knacca. CieqyeT MakCHMajdbHO 3TO YYHTHIBATh MPH OPraHU3alMU IPOEKTHOHN NEATEIHLHOCTH TI0
npeaMery, BKIo4ass oOydaromerocs ¢ PAC B mnpoekTHblE KOMaHIbl, a Takke, NopydyaThb
BBITIOJTHEHUE MHMBHIyaTbHBIX IPOEKTOB M0 TEMATHUKE €ro Crenu(uyeckux MHTEPECOB, CO3/1aBas
YCIIOBHSI TTOBBIIICHUS €TO CONMAIBHOTO CTaTyca B TJIa3aX CBEPCTHUKOB

J1st TOCTHKEHUS TUTAHUPYEMBIX PE3yIbTaTOB HEOOXOIUMO:

- Al TUPOBATh METOJIBI MPEJICTABICHUSI HOBOTO MaTepHaia, CriocoObl TEKYIIETO0 KOHTPOJIS
Y penpe3eHTaINH MOJTyYeHHBIX 3HAHU;

- 1es1ecoo0pa3Ho 3aJIeHiCTBOBATh BO3MOKHOCTH JIONIOJTHUTEIBHON BU3YaJbHOM MOJJIEPIKKH
M3ydyaeMoro wmatepuaia (WUIIOCTpaluu, y4eOHbIe (HIBMBI, BUPTYAIbHBIE OTBITHI, JIMYHBIC
CIpaBOYHBIC MaTE€PHAJIbI, IPEICTABICHHBIE B CXeMaX, Ta0IUIaX | T.I1.);

- YYUTBHIBATh HEPABHOMEPHOCTH OCBOCHHSI 0OydarommmMces ¢ PAC pa3inuuHBIX TeMaTHIeCKUX
obyacTeit Mo JaHHOMY MPEAMETY, HEOOXOIUMO CTPEMUTHLCA B CO3aHuu Jytsi oOydaromerocs ¢ PAC
CUTYalluu ycrexa KaK B yPOUHOH, TaK ¥ BHEYPOUHOH AEATEIBHOCTH TI0 JAHHOMY IIPEIMETY;

- MaKCHMaJbHO WCIOJIb30BAaTh pPA3JIMYHbIE CHCTEMBl TecTHpoBaHus, IT-TexHosoruw,
MIPE3CHTAINH, HAyYHO-TIOMYJISIpHbIE (DUIBMBI, CXEMBI, W JAPYTHE CpEACTBAa BU3YaAIH3AIMHA TPH
00y4YeHHNH U OIIEHKE JOCT)eHnr obydaromierocs ¢ PAC B qanHoit o0mactu;

- MpPU HEJOCTATOYHOM CHOPMHUPOBAHHOCTU T'Pa(O-MOTOPHBIX HABBIKOB MPEAYCMOTPETh
BO3MOYHOCTb BBITIOJIHEHUSI 3HAUUTENbHBIX MO O00BbEMYy MUCHMEHHBIX 3aJaHUl Ha KOMIIBIOTEpE,
BBITIOJIHEHHE JTAOOPATOPHBIX PabOT MOXKET OBITh 3aMEHEHO KOMITbIOTEPHBIM SKCIIEPUMEHTOM;

- COKpalaTh 00beM MMCbMEHHBIX 3a/IaHUi TPU COXPAaHEHUHU YPOBHS CJIOXKHOCTH;

- COKpaIllaTh BHINIOJHEHUE 3HAUUTEIbHBIX 10 00bEMY MUCbMEHHBIX 33aJaHHH, BBITOJIHATD, MO
BO3MOXHOCTH, pa0OThl Ha KOMIIBIOTEPE, a TaKXK€ CYHIECTBEHHO CHUXKAaThb YPOBEHb CJIOKHOCTHU
paboThl ¢ TEMAaTHUYECKUMU PUCYHKAMU U CXEMaMHU.

PekoMeHyeTcsi akTUBHO HCHOJIB30BaTh MPOEKTHYIO paboTy oOyuatomuxcs ¢ PAC B 3oHe
UX CHEUHAIbHBIX WHTEPECOB [UIS TMOBBIINICHUS MOTHUBALMU K OOYYEHHIO XMMHH B LEJIOM H
MOBBILIECHUIO COLIMATIBLHON 3HaUMMOcTH oOyyaromierocsi ¢ PAC cpeau o JHOKIIaCCHUKOB.

Oco0eHHOCTH CTPYKTYpHUPOBaHUS MaTepHala.

[Ipumepnas AOOII no npeamety «XuUMHUS» TMPEIOCTABIAET paclpeaeeHue MaTepuania 1o
rogam obOydenus. [Ipu sTom B paboueil mporpamMmme BO3MOXKHBI M3MEHEHHsI M JOIMOJIHEHUS B
COJICpP’KaHUHU, TMOCIEOBATENbHOCTH M3y4eHHS TEM, KOJIMYECTBE 4YacOB, HCIOJIb30BAHUH
OpraHu3alMOHHBIX (GopM oOyueHuss u T.m. OOOCHOBAHHOCTH JAHHBIX M3MEHEHUH OmpeaenseTcs
WHIUBUAYAIbHBIMU TCUXO(DU3NUECKUMU OCOOCHHOCTSIMH KOHKpEeTHBIX oOyuatomuxca ¢ PAC,
CTETEHbI0 YCBOCHHS UMM y4eOHBIX TeM. BO3MOXHO BBeZeHHE B pabOuyl0 MPOrpamMMmy pe3epBHOTO
BpPEMEHHU /7151 TOTIOJHUTENLHOTO U3YyYeHUS T€M, IPECTABIIAIONIUX 0COOYIO CIO)KHOCTb.

MECTO YUYEBHOI'O IIPEAMETA «XUMUW» B YUEBHOM IIVIAHE

B cucreme o6muiero o0pazoBanust «XUMUs MpU3HaHA 00s3aTEIbHBIM YUE€OHBIM MPEAMETOM,
KOTOPBII BXOJUT B COCTaB MpeAMETHON 00nacTi «EcTeCTBeHHO-HayYHbIE TPEIMETHI.

VYueOHbIM MIaHOM Ha e€ u3ydyeHue oTBeaeHo nmo 1 u B Hexmemo B 8-10 kiaccax
COOTBETCTBEHHO.



Jist KaXaoro Kiacca MpeIyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOe MOXKET OBbITh
MCIOJIb30BAHO YYaCTHUKAMHU 00pa3oBaTeIbHOTO IMpolecca B LEIsIX (popMHUpOBaHUS BapHaTUBHOU
COCTaBIIAIONICH coJep)aHUsg KOHKPETHOM paboueit mnporpammbel. [lpu 3TOoM o00s3arenbHas
(MHBapuaHTHAs1) YacTh COJIEpKaHUs IPEIMETA, YCTAHOBIICHHAS IPUMEPHOM paboyeil mporpammoit, u
BpeMs, OTBOJMMOE Ha €€ N3yueHUE, JOJDKHBI ObITh COXPAHEHBIIIOIHOCTHIO.

B crpykrype mnpumepHoil paboueil mporpamMmbl Hapsily € TOSCHHUTEIBHOM 3amucKoif
BBIJICJICHBI CIEAYIOIINE Pa3JIeibl:

- IJIaHUpPYEMbIE DPE3yJbTaTbl OCBOCHHUS Y4YEOHOro mnpeamera «XHUMHsD) — JUYHOCTHBIE,
MeTanpeaIMeTHbIE, TPEIMETHBIE;

- coiepKaHKe y4eOHOTOo npeaMeTa « XuMuUs» 10 rojiaM 00ydeHus;

- IPUMEPHOE TEMATUYECKOE IUIAHMPOBAHHE, B KOTOPOM JIETAIU3UPOBAHO COJACPIKAHUE
KaKJIOM KOHKPETHOM TEMBbI, yKa3aHbl KOJIWYECTBO YaCOB, OTBOAUMBIX HA €€ U3y4CHHUE, U OCHOBHBIE
BUJIbl YU€OHOM N1EeATENbHOCTH YU€HHKA, (OpPMUPYEMBIE NIPU U3YUYEHUU TEMbl, IPUBEAEH MEpEeUeHb
JIEMOHCTpAIMH, BBIIOJIHAEMBIX YUUTEIEM, U IEpEUeHb PEKOMEHIyEMbIX J1a00paTOPHBIX OMBITOB U
MPAKTUYECKUX padOT, BBHIMOIHIEMBIX YUalTUIMUCS.

COIEPXAHUE YUEBHOI'O ITPEJIMETA «XUMMUS»

8 ki1ace

[TepBoHauanbHBIE XUMUYECKUE TIOHATHUS

[Ipenmer xumuun. Posib XuMHUM B )KU3HH YesioBeka. Tena u BeniectBa. @U3NYECKHUE CBOMCTBA
BEIIECTB. ATperaTHoe COCTOsIHHE BemiecTB. [IoHATHE O MeToJgaxX MO3HAHWS B XWMHH. XUMHUS B
cucteMe Hayk. UucTeie BemecTBa u cmecu. CiocoObIpa3ieieHusICMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE AIEMEHThI. CUMBOJIBI XUMHAYECKUX AJIEMEHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE yIEHHE.

Xumudeckas popmyna. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtaBa BemiecTB. OTHOcUTeNnbHas aroMHass Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAsE Macca.
MaccoBas 1011 XUMHYECKOT'0 3JIEMEHTa B COCTUHECHUH.

Ou3nyecKue M XHUMHUYECKHE SBJICHUA. XHUMHUYECKas peakuuss W €€ MpU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BelIeCcTB. XHMHYECKHE ypaBHEHHs. Kiaccuukarums XUMHUYECKUX pPEaKIUi
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUsI, OOMEHA).

XHUMHYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYAOH, C TpaBUiIaMH pabOTHI B
naboparopur U npuéMaMu oOpalieHus: ¢ JJabopaTopHBIM O00OPYAOBaHUEM; M3yUYEHHUE M ONHUCAHUE
(bM3UYECKUX CBOMCTB OOpAa3IOB HEOPTraHWYECKUX BEIIECTB; HaOmoaeHue Guzndeckux (IIaBjacHUE
BOCKa, TasHHE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUICHHE W KOHJACHCAIMS BOJIbI) U XUMUYECKHUX
(ropeHue cBeuw, MPOKAJTUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIIOTOM) SIBJICHHM,
HaONIOZICHUE W OIMCAaHWE IPU3HAKOB IMPOTEKAHUS XUMUUYECKUX DPEaKIMi (passioKeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KHUCJIOTHI C XJOpUIOM Oapus, pasiokeHue ruapokcuma menu(ll) mpu
HarpeBaHuHU, B3auMOJICHiCTBUE kene3a ¢ pactBopom conu Mmenu(ll)); m3yuenme crocoGoB
paszmeneHuss cMecei (C TOMOINBI0 MAarHuTa, (QHIBTpOBAHWE, BBINIAPUBAHUE, JAUCTHILISAIINSL,
xpomatorpadus), IpoBeACHUE OUYNCTKUA MOBAPEHHOU CcOJM; HAOMIOEHIE U ONUCAHUE PE3yIbTaTOB
MPOBEACHUS OIIbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS] MAcCChl; CO3/IaHUE MOJENIEH MOJIEKYJ
(IrapocTep)KHEBBIX).

Baxneiiune npeacraBuTeN HEOPraHUUECKUX BEILIECTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kucinopon — 31eMEHT M IPOCTOE BELIECTBO.
HaxoxpaeHnue kucrmopoaa B mpupoje, GU3NYecKue M XUMHUYECKUE CBOMCTBA (pEaklUd TOPEHHS).
Oxcugnpl. [Ipumenenune xkucnopoga. CrnocoObl TONyYeHHUS KHCIOpoAa B J1abOpaTOpuu U
npoMeleHHocTH. KpyroBopot kuciopoga B mpupoje. O30H — amwioTpomHas MoAuQUKAIsL
KHCIIOPO/A.



TemnoBoit >ddexkr xuMHYecKOW peaknuu, TEPMOXMMHUYECKHE YpPaBHEHHS, OK30U
SHAOTEPMHUUECKUE peakuuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE BO3JyXa, YCUJIECHHE
MApHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopoa —anemenT u mpocToe BemectBo. Haxoxaenue Bojopoia B npupoie, pusnueckue u
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBINONyYeHus. KUCIOTHI 1 cOTH.

KommuectBo BemecTBa. Mosb. Monsipaast Macca. 3akoH ABorapo. MosisipHblii 00bEM ra3os.
Pacu€rbino XuMn4ecKuMypaBHEHUSIM.

®usnueckue cBoWicTBa BOoAbl. Bona kak pactBopurens. PactBopbsl. HaceinieHHele u
HEHACBIIIEHHBIE PACTBOPHL. Pacmeopumocms eeujecmé 6 60o0e’. MaccoBas 107 BEIIECTBA B
pactBope. Xumuueckue cBoiicTBa Bojabl. OcHoBaHus. Poyib pacTBOpPOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B Mpupojie. 3arps3HEHHE MPUPOAHBIX BOoJ. OXpaHa W OYMCTKA
IIPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcunpl. Knaccuduxamus OKCHIOB:
coyieoOpa3ymomre (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. Homenknarypa
OKCHOB (MEXAyHApoJHas M TpuBHaibHas). PU3NYECKHE W XMMHUYECKHE CBOMCTBAa OKCHJOB.
[Tony4yenue okCuaoB.

OcHoBanus. Kiaccupukanus ocHOBaHMH: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHUM (MeXAyHapoAHas W TpuBUajibHas). Dusnueckue U XUMUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHne 0CHOBaHM.

Kucnotsl. Kiaccupukanus kucnor. Homenknatypa kuciaor (MeXAyHaponaHas |
TpuBUaibHas1). OU3NUYECKHe U XUMHUYECKHE CBOWCTBA KHUCHOT. Pan aktuBHocTH MertayuioB H. H.
bekerona. [lonyueHnne Kucnor.

Conu. Homenkmarypa conet (MeXTyHapoaHas U TpUBHAJIbHAS ). DU3HYECKUE U XUMHUUECKHE
cBoiicTBa conel. [lonydyenue comnen.

['eneTnyeckas CBA3b MEXAY KJacCaMU HEOPTraHUYECKUX COECIMHEHUI.

XWMHYECKUN HKCHEPUMEHT: KAYECTBEHHOE OIPEICICHUE COJEPKAHUS KUCIOopoJa B
BO3JlyXe; MOJy4YeHHe, coOupaHue, paclio3HaBaHUE U U3YyYEHHUE CBOMCTB KUCJIOPOJa; HaONI0JeHNE
B3aMMOJICICTBUS BEIECTB C KUCJIOPOJOM M YCIIOBHS BO3HMKHOBEHMS WU IPEKPAIICHUS TOPEHMS
(moskapa); 03HAaKOMJICHHE C 00pa3IlaMy OKCHIOB M OTMCAaHUE MX CBOMCTB; MOJYYCHHE, COOMpPaHHE,
pacrno3HaBaHHe M U3Y4Y€HHE CBOWCTB BOJOpOJa (ropeHue); B3auMoAEHCTBHE BOAOPOJa C OKCUIOM
Menu(Il) (BO3MOXXHO HCIIOJIB30BaHHWE BHACOMATEpPHANIOB); HaOMIOJeHHEe O00pa3IoB BEIIECTB
KOJM4eCcTBOM | MoJb; uccieqoBaHHe OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C Pa3IMYHOM
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MAacCOBOM J10J€Ml pacTBOPEHHOTO
BEIECTBA; B3aMMO/ICHCTBHE BOJIbI C METaNIaMU (HaTpUEM U KaJbI[eM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB); OINpEACICHUE PACTBOPOB KHCIOT M ILIEJIOYEH C MOMOIIbI0 WHAMKATOPOB;
UCcleIoBaHUE 00pa3lloB HEOPraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOMIOJCHHE N3MEHEHHUS
OKpacKd HHJIUKATOPOB B pacTBOpax KUCIOT M WIENOYEH; M3y4YEHHE B3aUMOJICIHCTBUA OKCHIA
meau(Il) ¢ pactBopoM cepHO KHUCIOTBHI, KHUCIOT C METaUlaMM, PpEaKUuid HeUTpalu3aluu;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHUE OJIHOIO METaula IPYrUM U3 PacTBOpPA COJIH;
peuieHue HKCIEPUMEHTAJbHBIX 3a7ady 1o TeMme «BaxHeine Kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

[lepuomnueckuin 3akoH u Ilepuonnueckas cucrema Xumudeckux odneMeHtoB J[. U
MenpaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIUH

[lepBble MOMBITKU KJIACCH(PUKALNN XUMUYECKUX 371eMeHTOB. [loHsATHE O rpynmax CXOAHBIX
3JIEMEHTOB (IEJIOYHbIE M IIEJI0YHO3EMENbHbIE METaJIbl, TAJIOTE€Hbl, HHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpBIe0OpaszyroTaM(poTepHble OKCHIBIM THAPOKCUIBI.

! KypcusoM 0003HaueH yueOHbIiT MaTepralt, KOTOPBIH U3ydaeTcsi, HO HE BBIHOCHTCS Ha TIPOMEKYTOUHYIO H HTOTOBYHO
aTTECTALMIO.



Ilepnognueckuit 3akoH. Ilepuommueckas cucrema XuMHUYeCKHX »dieMeHToB [J[. U
MenneneeBa. KopoTkonepuognas u anuHHONEpHoaHas ¢opmbl llepuoauueckoil  cUCTEMBI
xumuueckux smemeHToB [ M. MengeneeBa. Ilepuoasl u rpynmbl. PU3HYECKHN CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOJA U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocTtaB aToMHbIX sifiep. M3oTonbl. DnekTpoHbl. CTpOoEHHE 3IEKTPOHHBIX
o0oylouek aToMoB TmepBbiX 20 XuMUYeckuX dneMeHTOB llepuommdeckoit cucremsr JI. .
MenpneneeBa. XapakTepUCTHKAa XMMHYECKOTO IEMEHTA IO €ro IoJiokeHuro B I[lepnoaudeckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHUS pajuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJNIMYECKUX CBOMCTB IO Trpynnam U mnepuojam. 3HadeHue Ilepuoaudeckoro 3akoHa U
[Ieppoanueckoil CUCTEMBI XMMHUYECKHX JJIEMEHTOB Ui PAa3sBUTHs Hayku M npaktuku. I, I
MenpeneeB — y4€HbIM U TPaKIaHUH.

XuMuaeckas CBSI3b. KoBasienTHas (monsipHas 51 HENoJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUXAIEMEHTOB. IoHHAs! CBSI3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipolieccel okucaeHus
1 BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN SKCIEPUMEHT: H3y4yeHUEe O0O0pa3lloB BEIIECTB METAUIOB M HEMETAIIOB;
B3aMMOJICCTBHE TUAPOKCUAA IMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH; IPOBEJICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKlUMil (ropeHue, peakuuu
pa3NioKEHUs, COCTUHECHHUS ).

MexnpeaMeTrHbie CBSA3H

Peamu3amuss  MexnpeaMeTHeIX — CBSA3€M  NpM HM3y4YEHMHM  XMMHM B 8  Kiacce
OCYILIECTBJISIETCSl 4Yepe3 HCIO0JIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaKk U
MIOHATHM, ABIAIOMUXCA CUCTEMHBIMU IS OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuire ecTecTBEHHO-HAYUHbIE TIOHATHS: HAy4YHbIM (akT, runoresa, TeOpus, 3aKOH, aHAJIM3,
CHHTE3, KiacCupUKalMs, MEepUOJUYHOCTb, HAOIIONEHUE, HKCIEPUMEHT, MOJAEIMPOBAHUE,
U3MEPEHUE, MOJECIb, SIBJICHHUE.

@usuka: Marepus, arToM, JIEKTPOH, IIPOTOH, HEWUTPOH, HOH, HYKIHJI, H30TOIIBbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUH 3apsi, BEIECTBO, TEI0, 00bEM, arperaTHOe COCTOSTHHUE
BEILIECTBA, ra3, GU3NUECKUE BEIUYHHBI, €IMHUIIBI U3MEPEHUS, KOCMOC, TUIaHeThl, 3BE3/b1, CoHIe.

buonorus: porocuntes, npixanue, bnocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPasIbl, TOPHbIE IOPObI, NOJIE3HbIE HCKOIIAEMBbIE,
TOIUIMBO, BOAHBIEPECYPCHI.

9 kiace

BemecTBo u XxuMudeckas peaxius

Ilepuomnueckuit 3akoH. Ilepuoamueckas cucrema xumuudeckux siemeHtoB J[. .
MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTU B U3BMEHEHUM CBOMCTB XMMHUUYECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPHOJIOB, KaJIMs, KaJblMs M HMX COCJUHEHHH B COOTBETCTBHHM C IOJIOKCHHEM
aneMeHTOB B [lepuoimueckoil cucteMe U CTpPOCHUEM X aTOMOB.

CtpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBsi3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUIa XUMUYECKOM CBS3H.

Knaccudukanuss ©u HOMEHKJIATypa HEOPraHMYECKUX BeIIeCTB (MEXKIyHapoJIHAs W
TpUBUaANbHAs). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3IUYHBIM  KJlaccam
HEOPraHUYECKUXCOEAMHEHNUM, TEHETUYECKASICBSI3b HEOPTaHUYECKUXBEILIECTB.

Knaccudukaius XMMHYECKUX PEAKIH MO pa3INyHbIM MpU3HAKaM (10 YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEMJIOBOMY (P EKTY, IO U3MEHEHUIO CTENICHEeH OKHCIECHUS
XMUMHUYECKUX DIIEMEHTOB, M0 0OPAaTHMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30U SHAOTEPMUUYECKUE
peaKuuu, TEPMOXUMHUYECKUE YPABHEHUS.



[lonsiTue o ckopoctd XumMHuecko peakuuu. IloHarne 06 0OpaTUMBIX M HEOOPATHUMBIX
XUMHMUYECKUX peakuusax. [loHATME O TOMOreHHBIX W TeTeporeHHbIX peakuusx. Ilondarue o
XMUMHUYECKOM paBHOBeCHH. DaKTOpPBI, BIUAIOIINE HA CKOPOCTh XUMHUUYECKON pEaKuu U MOJI0KEHHUE
XMUMHUYECKOTO PABHOBECUS.

OKuHCIUTENbHO-BOCCTAHOBUTEIIBHBIE peakuuu, AJIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHON peaxiuu. CocraBnenue yYpaBHEHUI
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKINI C HUCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOr0 OanaHca.

Teopust 25IEKTPOIUTUUECKON TUCCOLMALUHU. DJIEKTPOJIUTBI U HEINEKTPOIUThI. KaTHOHBI,
aHUOHBI. MeXaHu3M TUCCOLMALUU BEUIECTB C PA3IMYHBIMU BUJAMHU XUMUYECKOU cBsizu. CTeneHb
muccounanuu. CHUIIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.

Peakuun moHHOoro obmeHa. YcaoBHsI NPOTEKaHUS peakUuii MOHHOrO OOMEHa, IOJIHbIE U
COKpAalllEHHbIE HMOHHBbIE YpaBHEHMs peakiuil. CBONHCTBa KHCIOT, OCHOBAHMH M COJIEH B CBETE
MPEACTABICHUIN 00 AIIEKTPOTUTHIECKON aucconuanuu. KauecTBeHHbIe peakiny Ha WOHBL. [loHsaTHE
O THAPOJIU3E COJIEH.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIECTB — METAJJIOB U HeMeTasioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x10puaa HaTpusl); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaklUy OT BO3JEHCTBUS
pa3auuHbIX (PAKTOPOB; HCCIEAOBAHME BJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JMCCOLMAlMU  KHUCIIOT, Iejouedl M cojiell (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHAIIOB);
MIPOBEJIEHUE OTBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK TPOTEKaHHUsS] peakiuil HOHHOTO OOMEHa
(oOpa3oBaHue ocajaka, BbIJEJICHHE Tra3a, O0O0pa3oBaHUWE BOJbl); OMNbBITOB, HIIOCTPUPYIOLIUX
MpUMEpPbl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil (TOpeHHe, peakUUH pa3jioKeHHs,
COEJIMHEHUS); paclio3HaBaHWE HEOPraHMYECKHX BEIECTB C MOMOIIbIO KaueCTBEHHBIX peakiuil Ha
MOHBI; PELIEHUE KCIIEPUMEHTAIBHBIX 3a/1a4.

Hewmerannsl u ux coequHeHNs

O61as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CtpoeHne W (PU3NUECKHE CBONCTBA TMPOCTHIX BEIIECTB — TajJOTCHOB. XHMHYECKHE
CBOMCTBa Ha mpHMepe Xjopa (B3aUMOJEHCTBUE C MeETajllaMH, HEMETajulaMH, IIeJI0YaMHu).
XnopoBogopoa. CosisiHasg KUCIOTa, XMMHUYECKUE CBOWCTBA, MOJyYCHHE, MPUMEHEHHE. [leiicTBue
XJIOpa M XJIOPOBOJOpPOJA HA OpPraHM3M 4YelloBeKa. BakHellue XJIOpUIbl U MX HAXOXKICHUE B
MIPUPOJIE.

OO6mrast xapaktepucThka 3JeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKHUCIICHUS.

Crpoenue u (pusnueckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIJIOTPOIHbIE
MoAU(UKAIIMK KUCIOpoJa M cepbl. XHUMHUYECKHe CBoiicTBa cepbl. CepoBOJIOpPOA, CTPOEHUE,
¢busnueckue U Xxumudeckue cBoiicTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, punveckre 1 XUMHYECKUEe CBOICTBA (00IIMe KaK MpeACTaBUTENS Kilacca KUCIIOT
u crneuupuyeckue). XUMHUECKHE pEaKLUu, JeXKalle B OCHOBE MPOMBIIUIEHHOTO CHocoba
noiay4yeHus: cepHoi kuciaotTbl. [Ipumenenune. Conu cepHOM KHCIIOTHI, KAYECTBEHHAs peakUus Ha
cynbdar-uoH. HaxoxxaeHue ceppl W €€ COCAMHEHUN B MPUPOAE. XUMHUYECKOE 3arps3HEHHE
OKpPYKaIoIIel Cpelibl COETUHEHUSIMH Cepbl (KHUCIOTHBIE T0XK/IU, 3arPA3HEHHE BO3/1yXa U BOJOEMOB),
CHOCOOBI €ro Mpe0TBPAILCHHUS.

OO6mas xapakrepucTuka »31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIIEHUS.

A30T, pacnpocTpaHeHue B NpHupoje, (pU3NYecKue W XUMHUYeckue cBoiictBa. Kpyrosopot
a3oTa B npupoje. AMMHUaK, ero Gu3ndyeckue U XMMUYECKHe CBOWCTBA, MOJYyYeHHUE U MTPUMEHEHHE.
Cosn aMMOHUS, UX (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THasi KUCJIOTa, €€ MojydyeHue, (U3nYeckue U XMMHUYecKue cBOMCTBa (oOume
KaK MpeACTaBUTENs Kilacca KHUCIOT W crenuduyeckue). Mcnoiab3oBaHMe HUTPATOB U COJIEH



aMMOHUS B KaueCTBE MHUHEPAJIbHBIX yH0OpeHHd. XUMUYECKOE 3arps3HEHUE OKPY)KAIOLICH Cpeibl
COCMHEHUSIMH a30Ta (KUCIOTHBIE JIOXK/IHU, 3arpsi3BHEHNE BO3/1yXa, TOUBBI U BOJIOEMOB).

®ocdop, amnorponHble Moaupukanuu Qocdopa, ¢u3MUecKue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa(V) u dochopras kuciaora, GpU3HUECKUE U XUMUYECKUE CBOICTBA, MOIy4EHHE.
Hcnons3oBanue ¢pochaToB B KaUeCTBE MUHEPATIBHBIX yI0OPEHUH.

OOmast xapakrepuctuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHHS.

VYraepon, amioTponHble MOIMGUKAIMH, PACIPOCTPAHEHHE B MpUPOAC, (PHU3MUECKUE U
XUMHUecKue cBoiicTBa. Ancop6uus. Kpyrosopor yriaepoxa B npupoae. Okcuisl yriepona, MX
¢u3nveckne W XUMHYECKHE CBOICTBA, NIEHCTBHE HA JKUBBIC OPTaHU3MBI, MOJIYyYCHHUE "
MPUMEHEHHE. KOJIOTHYECKHE TpoOIeMbl, CBsi3aHHbIE ¢ okcujaoMm yriepona(lV); rumotesa
r7100aIbHOTO TOTETUICHUS KJIMMaTa; TMApHUKOBBIA A(PQeKT. YTroiapbHas KUCIOTa W €€ COJH, HUX
¢u3nveckne W XMMUYECKHE CBOWCTBA, TMOJydYeHHWE M TpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-MoHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEITHCKOM
XO35IICTBE.

[lepBoHavanbHBIE MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCNMHEHHAX Yriepoia
(MeraH, 9TaH, STHJIEH, alleTHJICH, STAaHOJI, TJIMIEPUH, YKCYCHasi KHCIO0Ta). MIX cocTaB M XMMHUYECKOE
crpoenue. [ToHsATHE 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaX, OeNIKax, YriaeBogax — U UX POIH
B )KHM3HH YeJloBeKa. MarepHuaabHOE eJMHCTBO OPraHUIECKUX U HEOPTaHMUECKUXCOCTMHEHUH.

Kpemuuii, ero ¢usnyeckue u XUMHUYECKHE CBONCTBA, IMOJy4YEHHE U IMPUMEHEHHE.
Coenunenus kpemHus B npupojae. O6mue npeacrapiaeHus 06 okcuae kpeMuus(IV) u kpemHuenoit
kucinote. CHIMKATBl, WX WCIOJIB30BaHUE B OBITY, MEAWIIMHE, TPOMBIIIJICHHOCTH. BaxHeimme
CTPOMTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJI0, IIEMEHT, OeToH, xXkene300eToH. I[Ipobremsr
0€301acHOTO HCIIOJIL30BaHMS CTPOUTEIHHBIX MATEPUAIIOB B TIOBCETHEBHON YKHI3HH.

XUMHUYECKUN DKCIIEPUMEHT: HW3YYCHHE O0O0pa3loB HEOPraHWYeCKHX BEIIECTB, CBOMCTB
COJISHOM KHCIIOTHI; TPOBEACHHE KAYECTBEHHBIX pEaKIUil Ha XJIOpUI-UOHBI U HaOII0AeHUE
MIPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXxarolire pU3n4eckre 1 XuMU4IecKre CBOICTBa TaJOreHOB
U WX COCIMHECHHWH (BO3MOKHO HCIIOJh30BAaHHME BHICOMATEPHAIIOB); O3HAKOMJICHHE C OOpa3laMu
XJIOpUAOB (TaJOTEHHUIOB); O3HAKOMJICHHE C oOpaslaMu cepbl M €€ COCAMHEHHSAMHU (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPHAIIOB); HAOIIOIEHNE TIpoliecca OOyrIMBaHUS caxapa MoJ JACHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3y4eHHE XMMUYECKHUX CBOWCTB pa30aBiIeHHOW CepHOMU
KHUCIIOTBI, NPOBEJICHUE KAueCTBEHHON peakuuu Ha cynabhaT-uoH W HaOII0AeHHe Ipu3HaKa eé
MPOTEKAHUS; O3HAKOMJICHHWE C (DU3MUYECKUMHU CBOWCTBaMM a30Ta, ¢ocdopa W UX COEIUHEHMI
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUATIOB), 0Opa3iiaMu a30THBIX U (HOCHOPHBIX YI0OpEHUH;
MoJIlyueHue, cOOupaHue, pacro3HaBaHrue U U3ydeHUEe CBOMCTB aMMHaKa; MPOBEACHUE KaueCTBEHHBIX
peakiuil Ha HOH aMMOHUS U PocdaT-uoH U U3yUeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMO/ICICTBUE
KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPHATIOB);
M3Yy4YEeHHE MOJeNel KPUCTAIUIMUECKUX PEIIETOK anmasza, rpadura, QynnepeHa; 03HAKOMIICHHE C
MPOLIECCOM  aJcOpOLMKU  PACTBOPEHHBIX BEUIECTB AKTHUBHPOBAHHBIM YITIEM U YCTPOICTBOM
MPOTUBOTra3a; IMOJy4YeHue, coOOMpaHue, Paclo3HaBaHUE M HM3YYCHHE CBOMCTB YITIEKHUCIIOTO rasa;
MIPOBEJICHUE KAUYeCTBEHHBIX peaklMii Ha KapOOHAT M CHIIMKAT-MOHBI U U3YYEHUE MPU3HAKOB HUX
MPOTEKAHUS;, O3HAKOMJIEHHME C MOPOAYKUMEH CHJIMKATHOM MPOMBIIUICHHOCTH;, pelICHHE
AKCIEPUMEHTAJIBHBIX 3334 10 TeMe «BakHele HeMeTaIbl U UX COSTUHEHUSD).

MerTanibl ¥ X COSTMHEHUS

OO01mas xapakKTepuCTHKa XMMHUYECKUX IEMEHTOB — METAJUIOB Ha OCHOBAHUU UX MOJIOXKEHUS
B Ilepuommueckont cucreme xumudeckux smemeHToB JI. M. MenneneeBa u CTpOEHHMS aTOMOB.
Crpoenue wmetamioB. Mertaminueckass CBA3b U MeETAIMYECKas KpUCTAITMYEcKas pemiéTka.
DNEKTPOXUMHUYECKUN Pl HApsHKeHU MeTaioB. Ou3nyeckrue U XUMUYEeCKHE CBOHCTBA METAJUIOB.
OOmue crnocoObl MmosydeHus: MeTayuioB. IloHsATHE O KOppPO3UH METAUIOB, OCHOBHBIE CIIOCOOBI



3alIUTHI UX OT KOoppo3uu. CIiaBsl (CTanb, 4YyryH, JIOPATIOMUHUHN, OpOH3a) ¥ MX IPUMEHEHHE B OBITY
U IPOMBIIJIEHHOCTH.

[[lesrounble MeTauIbl: MOJOKeHUE B [lepruoanueckoi cucTeMe XUMMUYECKUX 3JIEMEHTOB /Jl.
W. MenpeneeBa; CTpoe€HHE UX aTOMOB; HaxoxjaeHue B npupoje. dusmueckue U XuMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIbl U TMAPOKCHbI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAMHEHUH.

[Ileno4yHO3eMeNbHBIE METAUIBI MATHANM U KalbLUi: 10JI0keHue B [lepuoandeckon cucreme
xuMuueckux anemeHToB J[. M. MeHneneeBa; CTpO€HHME MX aTOMOB; HAxXO0XXJCHUE B IPHUPOJE.
@uU3NYECKME M XUMHYECKHE CBOMCTBA MAarHus W KajblMs. BaXHeWIIne COCOUHEHHS KaJjbLUs
(okcua, Tuapokcu, cor). JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHCHUS.

AmoMuHMil: nosnokenue B Ilepuonnueckol cucreMe XxumMudeckux sneMeHtos J[. M.
MenzeneeBa; CTpoeHHE aToMa; HaxoXJeHHe B npupoae. dusnueckue M XUMHUYECKHUE CBOWCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U THIPOKCHU]IA AJIFOMHHHUSL.

Kenezo: mnomoxenne B llepmoamueckoid cucreMe XuMUYeCcKuX odnemeHtoB J[. U.
MeHnzeneeBa; CTpO€HHE aToMa; HaxoXieHue B npupoae. dusmueckne M XUMHYECKHE CBOWCTBA
xene3a. Okcuapl, rugpokcuasl U conu xeneza (II) u xemesa (III), mx cocraB, cBoiicTBa u
MIOJIy4YEHHE.

XUMUYECKUN DSKCIIEPUMEHT: O3HAKOMJIEHME C 00pa3llaMd METaJJIOB U CIUIaBOB, HUX
¢u3NyecKUMU  CBOMCTBaMM; UW3y4YE€HHUE PpE3ylbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
HCI0JIb30BAHNE BUIEOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJIEHCTBUS OKCHA KaJlbLMs U HATPUS C
BOJIOM (BO3MOKHO HCIIOJIb30BaHHE BHUAEOMATEPUANIOB); UCCIIEJOBAaHHE CBOWCTB KECTKOM BOIBI;
mpolecca TOpEeHHsl JKeje3a B KHCIopoAe (BO3MOXKHO HCIOJB30BAaHUE BHIEOMATEPHUAJIOB);
MIPU3HAKOB MPOTEKaHMsI KaueCTBEHHBIX peakUWi Ha MOHBI (MarHus, KajbIUs, aJIFOMUHUS, LIMHKA,
xenesa (II) u xenesa (I11), meqau (11)); HabmroIeHNE U OTIMCAaHKME TIPOIIECCOB OKPAITMBAHUS TNIAMECHH
MOHAMH HATpHs, Kalnusi U KaJblus (BO3MOKHO HCIOJIb30BaHUE BHIEOMATEPUANIOB); UCCIEIOBAHHE
aM(pOTEepHBIX CBOMCTB r'UAPOKCUIA aTIOMUHUS U TUAPOKCHA IUHKA; pelIeHHE SIKCIIEPUMEHTAIbHBIX
3a/1a4 1o TemMe «BakHelne MeTauibl U UX COCTUHEHUS».

XUMUS 1 OKpY>Karolas cpeaa

HogBble MaTepransl 1 TexHoJIOTMY. BellecTBa n Marepualibl B TOBCEAHEBHOM )KU3HU YEJIOBEKA.
Xumus 1 310poBbke. bezonacHoe UCmoib30BaHNE BEIIECTB 1 XUMUYECKUX peakiuii B ObITy. [lepBas
IIOMOIIlb TPH XHMHYECKHX OXOrax U OTpaBieHUsX. OCHOBBI 3KOJOTMYECKOM TI'PaMOTHOCTH.
XuMUYeCcKoe 3arps3HeHHEe OKPYXKaIoIIel cpe/ibl (MpeaeabHas JOMyCTUMasi KOHIEHTPaLUs BeIeCTB —
[TJIK). Poas xumMuu B perieHUH 3KOJOTHIECKUX MTPOOIeM.

[IpupoaHble UCTOUYHUKH YIIIEBOJOPOJOB (Yyroyib, MPUPOIHBIM Ta3, HEPTH), MPOAYKTHl UX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH.

XUMUYECKUI 3KCIIEPUMEHT: M3ydeHHe oOpa3loB MaTepuanoB (CTEKIO, CIJIaBbl METAJIOB,
MOJIMMEpHBIE MaTepUabl).

MexnpeaMeTHbIE CBSI3U

Peanuzanus MexnpenMeTHBIX CBS3€H HpU U3YyYEHUU XUMUU B 9 Kilacce OCYHIECTBISETCS
4yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATHUH, SBISIFOIIMXCS
CUCTEMHBIMU I OTAEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHUHTE3, Kiaccuukanus, TMEPUOJUYHOCTh, HAOMIOJEHUE, HKCIEPUMEHT, MOJEIHpPOBAHUE,
U3MEpeHue, MOJIeNb, sIBJICHHE, NapHUKOBBIN 3(dekTt, TexHosorus, Marepuansl. Ousnka: MaTepus,
aTOM, DJIEKTPOH, INPOTOH, HEWUTPOH, MOH, HYKINJ, H30TOINbI, PaAUOAKTUBHOCTb, MOJIEKYIIA,
ANIEKTPUUYECKUI 3apsiJl, MPOBOAHUKHU, IMOJYNPOBOJHUKH, JUIIEKTPUKH, (HOTORIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpPHUCTAJIMUYECKas
peméTka, CrjaBbl, (U3MUECKHE BEIUYMHBI, €AWHUIBI U3MEPEHUs, KOCMHUYECKOE IMpPOCTPAHCTBO,
IJIaHEThI, 3BE3/1bl, CoHIE.



buonorus: ¢otocuHTe3, AbixaHue, Ouocepa, IKOCHCTEMa, MUHEpAIbHBIC YHIOOpEHHUs,
MHUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHbIE TIOPOBI, TOJE3HBIE HCKOMIAeMBbIE,
TOIUIMBO, BOAHBIEPECYPCHI.

Temaruueckoe ruranupoBanue B 10-om kiacce pazpadaTbiBaeTCsi HA OCHOBE MPOTPaMMBbI
9-ro Kimacca, ¢ BBIJCIICHHEM M CHCTEMATHU3aIlUEH CII0KHBIX U 0CO00 3HAUMMBIX ISl TAIbHEHIIETO
oOy4eHHs TEM 3a BeCh INepuoJ OOy4eHHs Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMI.
Temaruueckoe muanupoBanue B 10 kimacce mo mnpeamery «XHUMHS» pa3pabaTbIBaeTcs IO
KOHLIEHTPUYECKOMY CIOCO0y MOCTPOEHMSI MIpPOrpaMMbl, JONOJHSSA, YILIAyOusist coiepiKaHHe
M3YYEHHBIX paHee paszenoB. Takxke, yaenss oco00e BHUMAaHME MMOBTOPEHUIO, MHAWBHyalbHbIM
oOpa3oBaTelbHBIM TIOTpeOHOCTSIM 00yJarommxcs ¢ PAC, pa3BUTHIO KOMMYHUKATUBHBIX HABBIKOB H
(YHKIIMOHAJIBHOW TPaMOTHOCTH, YHUBEPCAIbHBIX YYEOHBIX NEHCTBUM, KU3HEHHBIX KOMIETEHIIUH,
MIPUMEHEHHUIO XUMUU B JKU3HH.

IIJNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YUEBHOI'O ITPEAMETA «XWUMMUS»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

W3ydyeHne xXuMHM B OCHOBHOW WIKOJIE HANpaBiI€HO Ha JOCTH)KEHHE OOydaroUIMMUCs
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YyIbTATOB OCBOCHUS yU€OHOTO MpEeIMETA.

JIM4HOCTHBIE PE3YIbTATHI

B cuny ocoOGeHHOcTel KOTHHUTHUBHOTO, JMYHOCTHOIO pa3BuUTHs oOydaromuxcsi ¢ PAC,
JOCTHKEHHE TYHOCTHBIX PEe3yIbTaTOB HE BCETJa BO3MOKHO B ITOJIHOM 00BbEME Ha 3Tarieé OCHOBHOTO
oOyueHuss B IIKOJE, TIOITOMY PEKOMEHJYeTCS OLIEHWBATh WHIUBUIAYAIbHYIO JUHAMUKY
MIPOJIBIKEHUS 00Y4aroIIerocst B JaHHOW 00JI1acTH.

IIpu oueHMBaHUM JIMYHOCTHBIX PE3Y/IbTaTOB HEOOXOIUMO 00ECHEeUNTh UHANBUIYATU3AIIIO0
JTAllHOCTH OCBOEHHUS 00pa30BaTENbHBIX PpE3yJbTaTOB B CBA3M C HEPAaBHOMEPHOCTHIO U
ocobOeHHOCTsIMU pa3BuTHs pedbenka ¢ PAC.

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOTO 00Iiero oOpa3oBaHUs
JOCTUTalOTCsl B X0J€ OOy4eHHs XUMHM B €AMHCTBE Y4E€OHOM M BOCHMTATEIBHOW JESATEIbHOCTH
OpraHu3anuu B COOTBETCTBUU C TPAJULMOHHBIMU POCCUICKMMU COLMOKYIBTYPHBIMH U
IYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, TPUHATBIMM B OOLIECTBE IMPAaBWIAMH M HOPMaMHU
MOBEJICHUsI U CHOCOOCTBYIOT IpolleccaM CaMOIIO3HAHMs, CaMOPa3BUTHA U COLMAIM3ALUU
00yJaroImxcsl.

JIMuHOCTHBIE pe3yabTaThl OTPaXkar0T C(POPMUPOBAHHOCTD, B TOM YUCIIE B YACTH:

[laTpnoTnyeckoro BOCIUTAHUSA

1) IEHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
Haclle/Il0, TOHUMAHUs 3HAYEHUs XMMHUYECKOM HayKd B JKH3HM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(OpMaIMed O MepeloBbIX IOCTHXKEHUSAX M OTKPBITHSAX
MHUPOBOM U OTEYECTBEHHON XMMHUH, 3aUHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpoiicTBEe Mupa
H o0lI1eCcTBa;

I'paxTaHCKOrO BOCHIMTAHUS

2) TpEJACTaBJICHHS O COLMAIBHBIX HOPMax M IMPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUII B
KOJUJICKTHBE, KOMMYHHUKAaTHUBHOM KOMIIETEHTHOCTHU B 0011eCTBEHHO HOJIE3HOH,
y4eOHO-UCCIIEI0BATENBCKOM, TBOPYECKOM M JPYrMX BHAAX JAEATENBHOCTH; TOTOBHOCTH K
pa3sHOOOpa3HONW COBMECTHOHM JEATENbHOCTH NP BBINOJHEHWH Y4E€OHBIX, MO3HABATENbHBIX 3ajad,
BBIMIOJTHEHUM XHMHUYECKUX OHKCIIEPUMEHTOB, CO3/IaHUM Y4eOHBIX MPOEKTOB, CTPEMJIEHHS K
B3aMMOTIOHUMAHHIO M B3aMMOIIOMOIIM B Ipolecce 3TOW y4eOHOW MAeATeNIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBE/IEHHE U MOCTYNKU CBOMX TOBApUIEH C MO3UIMH HPAaBCTBEHHBIX U MPaBOBBIX
HOPM C Y4€TOM OCO3HAHUS NOCIEACTBUM NOCTYIIKOB;

[lenHOCTH HAyYHOT'O IO3HAHUS



3) MHPOBO33PEHUCCKUX MPEACTABICHUI O BEIIECTBE M XUMHUYECKOH  peaKiluu,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YpPOBHIO pPa3BHU-TUS HAYKHM M COCTABJISIIOIIUX OCHOBY JJIf
MMOHUMAHWUS CYIIIHOCTH HAyYHOW KapTHUHBI MHPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUSL MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C MPUPOJHOM CpPeoi, O POJIM XUMHUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHBOB, HANPaBJICHHBIX HA TOJYYCHHEC HOBBIX 3HAHHH 10 XUMHH,
HEOOXOIUMBIX JJIs1 0OBSICHEHUS HAOIFOTaeMbIX TIPOIECCOB U SBJICHUM;

5) nmo3HaBaTe/bHOM, HHPOPMAIIMOHHOW U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEJIbHOM paldOThl ¢ Y4YEOHBIMH TEKCTaMU, CIPABOYHON JHUTEPATypOH, IOCTYIHBIMU
TEXHUYECKUMHU CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K OOYYCHUIO U MO3HAHUIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHOW M HCCIICIOBATEIILCKON JIEATEIHHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJIEHHOCTH M YPOBHS 00y4eHHUsI B JaJIbHEHUIIIEM;

dopMHUPOBaHUS KYTHTYPHI 37I0POBBSI

7) OCO3HaHHWS IICHHOCTH JKHW3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 37I0POBBIN 00pa3 KWU3HHU, OCO3ZHAHUS MOCIEACTBUN M HEMPHUSTHUS BPEIHBIX MTPUBBIYCK
(yrmoTpebsieHuss aJKoroJisi, HApPKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJECHUS TMPaBUII
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMHYECKIMU BEIIECTBaMU B OBITY U peabHOM KU3HU;

TpynoBoro Bocnuranus

8) mHTEepeca K MPaKTUYECKOMY M3YUEHHUIO MPOodeccHii ¥ Tpyaa pa3IndHOro pojia, YBaKEHUE
K TPYIy U pe3yibTaTaM TPYIAOBOU AEATEIHHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUH 10 XUMHUH, 0CO3HAHHOTO BEIOOpA MHIUBUAYAIHHON TPAEKTOPUH MPOJIOIKEHUSI 00pa3oBaHUs
C y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEN; YCIENTHOW Mpo(heCcCHOHATBHON NEeATeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUI;
TOTOBHOCTb aJaITUPOBATHCS B MPOPEeCCUOHATBHOI Cpefie;

DKOJIOTUYECKOTO BOCTIUTAHUS

9) 3KOJOTMYECKH IIeJIeCO00Pa3HOr0 OTHOIICHHS K MPHUPOJC KaK HCTOYHHKY KHM3HHA Ha
3emiie, OCHOBE €€ CYIIeCTBOBAaHMS, MOHUMAHUSI LIEHHOCTH 3I0pOBOTO U Oe30MacHOro o0pasa KU3HH,
OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (HU3UYECKOMY U TICUXHYECKOMY 3J0POBBIO,
OCO3HAHUS IEHHOCTH COOJIOJICHUS MPaBWI 0E30MaCHOTO MOBEACHUS TIPH pabOTe C BEIIECTBAMH, a
TaK)Ke B CUTYaAIUSX, YTPOKAIOLIUX 3A0POBbIO U )KU3HHU JIIOJIEH;

10) crocoOHOCTH MPUMEHATh 3HAHHS, MMOJIyYaeMble MPH W3yYCHUH XUMHUH, IS PEIICHHS
3a/la4, CBSI3AHHBIX C OKPYXKAloIleW NPUPOTHON Cpefoi, MOBBIIICHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPbI, OCO3HAHHS IJI00AJBHOTO XapakTepa SKOJIOTMYECKHX MpoOjeM U MyTell uX pelieHus
MOCPECTBOMMETO/10B XUMUM;

11) 9KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBAaThCS MM B I03HABATEILHOM,
KOMMYHHUKATHBHOW U COLIMATIbHON MPAKTHKE.

MeTaHpeI{MeTHHe PE3YIIbTAaThL

B cocraBe MCTAIIPpECAMETHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC JUIA (l)OpMI/IpOBaHI/ISI
MHUPOBO33PCHUSA 061ueHaquLIe IIOHATHA (SaKOH, TCOpHUA, NPUHIMII, T'MIIOTC34a, (I)aKT, CHUCTCMA,
npouecc, OSKCICPUMCHT H ,I[p.), KOTOPBIC HCIIOJIB3YIOTCAA B CCTCCTBCHHO-HAYYHBIX y‘IC6HHX
npeaMeTax U IO3BOJIAIOT Ha OCHOBC 3HAHUM U3 ITUX npeaMcETOB q)OpMI/IpOBaTB MMpeACTAaBJICHUC O
LIEJIOCTHOM HaquOﬁ KapTUHC MHUpA, U YHUBCPCAJBbHBIC yqe6HHe JIeNCTBUSA (HOSH&B&TCJ’ILHHC,
KOMMYHUKATHUBHBIC, pel"y}'ISITI/IBHBIe), KOTOPBIC o0ecneunBaroT q)OpMI/IpOBaHI/Ie TOTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHWUIO U OCYHICCTBJICHUTIO y‘le6H0fI JACATCIIBHOCTH.

MeTaHpeﬂMeTHHe pe3yiIbTaTbl OCBOCHUA 06p830BaTeJ'IBHOI71 nporpamMmsbl IO  XUMHUH
OTPAKAKOT OBJIAACHNEC YHUBCPCAJIbHBIMU IIO3HABATCIIbHBIMHA HeﬁCTBHHMH, B TOM YHCIIC:

ba3oBbIMM NTOTHUECKUMU ASHCTBUSIMH



1) YMCHHUEM HCIIOJIB30BATh HpI/IéMbI JIOTUYCCKOI'0 MBIINUJICHUSA TIIPpU OCBOCHUH 3HAHUU:
PACKpPBIBATH CMBICII XUMHUUYCCKUX HOHATHHU (BBII[GJISITB HUX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATH
B3aMMOCBA3b C APYTUMHA HOHSITI/ISIMI/I), HUCIIOJIB30BAaTh IMOHATHUA OJIs1 o0bsACHEHUS OTACJIBHBIX (baKTOB
U SBIICHW; BBHIOMpATh OCHOBAaHUS W KPUTEPUH IS KIacCU(UKAIMH XUMHUYECKUX BEIIECTB U
XUMHUYCCKUX peaKHI/Iﬁ; yCTaHaBJIMBATh IMMPUYUHHO-CIICACTBCHHBIC CBA3HU MCKAY O6’beKTaMI/I
HU3YUCHUA; CTPOUTH JIOTHYCCKUC PaACCYKIACHUA (I/IH,Z[yKTI/IBHBIe, ACAYKTHUBHBIC, II0 aHaJIOI‘I/II/I);
J€JIaTh BBIBOABI U 3aKJIFOUCHU A,

2) yMEHHEM MPHUMEHSTH B MPOIIECCE TO3HAHUS MOHATHS (IPEAMETHBIC U METAlPEIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIHM, MCIOJIb3YyEeMble B XHMHH, HIPEeoOpa3oBbIBATH HIMPOKO
INPUMCHACMBIC B XUMHUH MOJCJIIbHBIC IPCACTABIICHUA — XUMHWYECKUU 3HAK (CI/IMBOJI 3JICMCHT3.),
xuMudeckas  QopMyna W ypaBHEHHME ~ XMMHYECKOW  peakuuu — [pH  PEHICHUU
y“Ie6HO-HO3HaBaTCJH)HI)IX 3agady, C y‘IéTOM 9TUX MOIACJIBHBIX HpeIICTaBJIeHI/IfI BBIABIISITH U
XapaKTCepUu30oBaTbh CYIICCTBCHHBIC IMPU3HAKU H3YHYACMBIX 00BEKTOB — XUMHYECKUX BCIIIECTB U
XUMHUYCCKUX pCaKHHﬁ; BBISIBJIATH O6HII/I€ 3aKOHOMCPHOCTH, MPUYUHHO-CIICACTBCHHLIC CBA3U U
IMPOTUBOPCHUUSA B U3YHACMBIX IMPOLCCCAX U ABJICHUAX, MpCAjiaraTb KPUTCPHUU IJIA BBIABJICHUA 3THUX
3aKOHOMEPHOCTEH U MIPOTHUBOPEUHI; CAMOCTOSTEIILHO BEIOMPATh CIIOCO0 pelieHus yIeOHOH 3a1aun
(cpaBHHMBaTh HECKOJbKO BAapUAHTOB pEIIEHMs, BBIOMpaTh Hambosee MNOAXOAAIMH C Y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB);

bazoBbIMH HccneqoBaTENbCKUMU JEUCTBUAMU

3) YMEHHUEM HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUsA, a
TAaKXKE€ B Ka4ye€CTBE€ OCHOBBI IJIA q)OpMHpOBaHI/ISI THUIIOTE3bl 110 TIPOBCPKE MPaBUIBHOCTHU
BBICKA3bIBACMBIX Cy)K}ICHHfI;

4) npuoOpeTeHre OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMK U TPOBEACHHIO YUCHHUYCCKUX
AKCTIEPUMEHTOB: YMEHHE HaONIOaTh 3a XOJOM MpOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €TO
pe3yabTar, (GOpMyIUpOBaTh OOOOIIECHHUS W BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIISTh OTYET O MPOACIaHHON padoTe;

PaboToit ¢ undopmanmeit

5) yMmMeHueMm BbIOMpaTh, aHATM3UPOBATh M HWHTEPIPETUPOBATH MHMOPMAIUIO PA3THYHBIX
BUJOB M (HOpM TMPEICTABICHHS, TOJIY4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYIISIpHAsS
JTUTEepaTypa XUMHUECKOTO COJIEPIKaHMsI, CIIPABOYHbIE MMOCOOUs, pecypchl IHTepHeTa); KpUTHIECKU
OIICHUBATh MMPOTHBOPECUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

6) yMeHHEeM MPUMEHSTH Pa3InIHbIC METO/IbI M 3aIPOCHI PH OUCKE 1 0TOOpE HHMDOPMALIUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMUMBIX JIJISl BBITIOJHEHUS] YUYEOHBIX M TIO3HABATENBHBIX 3aJlad
OTIPENIEIIEHHOTO THIIA; npuoOpereHue OTIbITA B oOnactu UCTIOJIb30BaHUS
WHPOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH,  OBJAJCHUE  KYJIbTYpOW  aKTHBHOTO
WCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM; CAMOCTOSITEIILHO BHIOMPATh ONTHMAIbHYIO (hOpMy
npejacTaBicHus HHGOpMAIMM W WUIIOCTPUPOBATh pelIacMble 3a7adll HECIOKHBIMH CXEMaMH,
auarpaMmMmamu, ApyruMu GopMamu rpaduku ¥ UX KOMOUHAIMSIMU;

7) yMEHHEM HCIOJIL30BaTh U aHAIN3UPOBATH B MpOIECCEe YUeOHOW U HCCICIOBATEIBCKON
JESTeTbHOCTH HH(POPMAIIHIO O BIMSHUM MPOMBIIUICHHOCTH, CEJIBCKOTO XO35HCTBA U TPAHCIIOPTa Ha
COCTOSIHUE OKPY)KAIOIIECH MPUPOTHON CPEIbI;

YHuBepcanbHbIMU KOMMYHUKATUBHBIMU JEHCTBUSIMHU

Hapymenne  oOmienust  sBhusieTcss  0a30BBIM  HapylIeHHWEM  TPH  PaccTPOMCTBax
ayTUCTUYECKOTO CIEKTPa, MOSTOMY JOCTH)KEHHE TAaHHBIX PE3yJbTaTOB MOXKET ObITh 3aTPYAHEHO
s obydaromuxcs ¢ PAC. Tlpu onenuBanuu oBnageHus YY]| B obmactu «OOmieHue» cienyer
OIICHUBATh WHIUBUAYAlbHBIE pe3ylbTaThl M JIUHAMUKY QopmupoBaHus HaHHbIX YVY][ y
00yJaromxcsl.



8) ymeHueMm 3amaBaTh BONPOCHI (B XOJA€ JAMAOra W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxknaeMoi TeMbl, (OPMYIUPOBATH CBOM TPEAJIOKEHUS OTHOCUTEIBHO  BBITIOJHEHUS
MPEJI0KEHHON 3a/1auu;

9) npuoOpereHHe ONbBITA MPE3CHTALUH PE3YIbTATOB  BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1adopaTOpHOTO OmbITa, Jab0paTOpHON pabOTBl TO HCCIIECIOBAHWIO CBOWCTB
BEIIECTB, YICOHOTO MPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH II03HABATCIBHON H
MCCIIEI0OBATENILCKOM JIEITETLHOCTH TPU PEIICHUH BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE y4&Ta 00IINX
MHTEPECOB U COTJIACOBAHMSI MO3ULUNA (0OCYXkIeHUS, OOMEH MHEHUSIMH, «MO3IOBBIE LITYPMBI»,
KOOPJMHAIUSI COBMECTHBIX JIEHCTBUI, ONpEAEICHUE KPUTEPUEB IO OLIEHKE Kaue€CTBA BHIIIOJHEHHON
paboTeI U 1p.);

YHuUBEpCaTbHBIMU PETYISTUBHBIMU JICHCTBUSIMU

Y oOyuarommxcs ¢ PAC 3auactyro 3amepkuBaeTcss (aKTUUECKOE BCTYIUICHHE B
MOJAPOCTKOBBIN BO3pacT, 4YTO TMPEXJE BCErOo BBIPAKAETCSs B TPYAHOCTIX (opMUpoBaHUs
pedIeKCUBHOM JESTENTbHOCTU U B 33JI€PXKKE OBJIAZICHUS] YU€OHBIMU JAEHCTBUSIMU CaMOCTOSITENIbHOM
MMOCTAHOBKH YYEOHBIX II€JIeH, NEUCTBUN KOHTPOJS U OILIEHMBAHHUS COOCTBEHHOM JESATELHOCTH,
Pa3BUTUH MHUIMATHBBI B OpraHU3allKi yueOHOTO COTPYIHUYECTBA.

11) yMeHHEeM CaMOCTOSITENIbHO OMNpPEACIsATh IeNH  JCATSIBHOCTH, IUIAaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJMPOBATh M MPU HEOOXOTUMOCTH KOPPEKTHPOBATh CBOIO JESTENBHOCTD,
BbIOMpaTh Haubosiee >(PGEKTUBHbIE CMOCOObI pElIeHHs Y4YeOHBIX M IO3HABATEIbHBIX 3ajad,
CaMOCTOSITENIBHO COCTaBJIATh WJIM KOPPEKTUPOBATh MPEMJIOKEHHBIA AITOPUTM JIEUCTBUM IpH
BBITIOJIHEHUH 33/IaHU € YIETOM IOJIyUEHUsI HOBBIX 3HAHHUM 00 N3ydaeMbIX 00bEKTax — BEIIeCTBaX U
peaxusix; OlleHUBATh COOTBETCTBUE MOJyYEHHOTO pe3yJIbTaTa 3asBJICHHOM 11eMH;

12) yMeHHEM HCTIOhb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEIaracMble B YCIIOBUH 3a1aHUI.

[IpenMeTHbIE pe3yabTaThI

JlocTkeHne TpeAMETHBIX pe3yabTaroB oOydarommumucs ¢ PAC Ha stame oOyueHus B
OCHOBHOI IIKOJE ONpeNeNnseTcs HWHAUBUAYaJIbHBIMH OCOOEHHOCTSMH, CBSI3aHHBIMM Kak C
OCOOCHHOCTSIMU TI03HABATEIbHON JESITEIbHOCTH M HEPAaBHOMEPHOCTHIO PA3BUTHUSI ICHUXUYECKHX
GyHKIMM, Tak W COLMAIbHBIM OIBITOM ayTUYHBIX IIKOJBHUKOB. IloaTomy noctuxkeHue
MIPEIMETHBIX PE3yIbTaTOB KOHKPETHBHIM YyYalllUMCS MOXKET HE BCErJla COBMAaJaTh C BPEMEHHBIMU
IpaHULIaMU, PaCIpe/Ie]ICHHBIMU 110 TOAaM 00y4eHHS.

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO O0S3aTEIBHOIO COJCpIKAHUS,
YCTaHOBJIEHHOTO  JAaHHOM MNpUMEpHOM paboyeil  mporpaMMol, BBIAEISIOT: OCBOCHHBIC
00y4aroUMMuUCs Hay4HbIe 3HAHUS, YMEHUSI U CIIOCOOBI IeHCTBUI, ciennduyeckue s mpeaMeTHOM
obnmactu «XUMHS», BUJIBI NEATEIBHOCTH MO IOJIYYEHUIO HOBOTO 3HAHMS, €0 HWHTEPIpETaIHH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX U HOBBIX CHUTYaIlHsX.

[IpenMeTHbie  pe3ynbTaThl MOPEACTABIEHBI MO TrojJaM OOyYeHHS H  OTPaKaroT
c(OpPMUPOBAHHOCTH Y OOYUAIOMINXCS CIETYIOIMIUX YMEHUH:

8 kaacc

1) packpvieamv cmbici OCHOBHBIX XMMHUYECKHUX MOHSATHI: aToM, MOJIEKYJa, XMUMHYCCKHIMA
AJIEMEHT, TPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHas W MOJEKYJIspHas macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi IOJsl XUMHUYECKOTO AJIEMEHTAa B COSAMHEHUHU, MOJIAPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHUE, COJIb, 2JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl pEeaKLus,
KJaccu(UKAIUs peaKkuuid: peakluy COEeIMHEHHUs, PEaKIMU PpasJoKEeHUs, PeaKkIMM 3aMelleHMs,
peakuuu oOMeHa, 5K30U SHAOTEPMHUECKHE PEaKLMU; TEIUIOBOM 3(pQeKT peakuuu; sapo aroma,
ANIEKTPOHHBINA CIIOW aroMa, aTOMHas OpOWTalb, paglyCc aroMa, XMMHUYECKas CBS3b, MOJSIpHAs U
HENoJIApHasi KOBAJIEHTHAsl CBA3b, MOHHAs CBA3b, MOH, KaTHMOH, aHUOH, PacTBOp, MAaccoBas J0JIA
BellecTBa (IPOLIEHTHAsI KOHLIEHTPALHsI) B paCTBOPE;



2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX MOHATHHA (CM. 1. 1) M NPHUMEHSTh 3T TOHSATHS NpPU ONUCAHUHM BELIECTB U
UXIIPEBPALLCHU;

3) ucnonv306amv XMMUYECKYIO CUMBOJIMKY Ul COCTABICHHUS ()OPMYIT BEIIECTB M YPAaBHCHU N XMMUYCCKUX PEaKIINM;

4) onpedensims BAICHTHOCTh aTOMOB 3JICMCHTOB B OWHAPHBIX COCAMHCHUSX; CTCICHb OKUCICHHUS SJICMEHTOB B OMHApPHBIX COCIMHCHHSX;
NPUHAIICSKHOCTh BEIIECTB K OMNPEACIEHHOMY KIacCy COEIUHEHHH 1o (opMysiaM; BHJ XHUMHYECKOW CBs3M (KOBaJeHTHass W HWOHHAs) B
HEOPraHU4YeCKUXCOEANHEHUSIX;

5) packpwisame cmuvicn Tlepuomuueckoro 3akona JI. M. MeHeneeBa: 1eMOHCTPUPOBATh TIOHMMaHKHE EPHOIMYCCKON 3aBUCUMOCTH CBOMCTB
XMUMHMUYECKUX DJIEMEHTOB OT HMX mosiokeHus B llepumonmyeckoid cucTreMe; 3aKOHOB COXpPAaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4YEHHS, 3aKOHa ABOTafpo; onucvléams u xapakmepuzosams TabnnyHyto popmy lleprognueckoil cucTeMbl XUMUYECKHX
3JIEMEHTOB: pa3iMyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpynmna)», mansie u 0onbline NEPUOIBL; COOMHOCUMb
o0o3HaueHus, KOTopble HMeroTcss B Tabmuue «llepuogmueckas cucrema xumuueckux osiemeHToB JI. M. MenneneeBa» ¢  4HMCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XHMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsia sjpa, oOIllee YHCIO JJIEKTPOHOB M pacIpeleieHHe HX IO
AIIEKTPOHHBIM CIIOSIM);

6) knaccuguyuposams XUMHYECKUE 3JIEMEHTBI, HEOPraHUYECKUE BEIIECTBA;, XMUMHUCSCKHE peakiuu (M0 YUCIY M COCTaBy YYacCTBYIOIIUX B
peaKIiy BEIIECTB, TI0 TeIIOBOMY YD (DEKTy);

7) xapaxmepuzoeamv (onucvieams) OOIINE XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIIACCOB, MOITBEPXKIas OIHMCAHUE MPHUMEPaMH
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUH;

8) mpoerosuposeams CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX KaUYECTBEHHOT'O COCTAaBa; BOBMOXKHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPaICHUI
B PA3JINYHBIX YCIOBUSX;

9) 6blyuCcIAMbL OTHOCUTEIBHYIO MOJICKYISPHYIO W MOJSIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa 1o Qopmyse
COEJIMHEHUS; MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOJUTH PACUEThI 0 YPAaBHEHUIO XUMHUECKON peakiui;

10) npumensimb OCHOBHBIC OIEPALMM MBICIUTCIBHOW JEATCIBPHOCTH — AHAIU3 M CUHTE3, CPaBHEHHE, OO0OOIICHHE, CHCTEMAaTH3AaLHIO,
KJIacCU(DMKALMIO, BBISIBIICHHE NPUYUHHO-CIIECACTBEHHBIX CBSI3€H — JJI M3ydeHMsI CBOMCTB BELIECTB M XMMHYECKUX PEAKIHM; €CTeCTBEHHO-HAyYHbIE
METO/Ibl IO3HAHUS — HAOMI0/ICHUE, U3MEPEHHE, MOJICTUPOBAaHHE, IKCIIEPUMEHT (PeabHbI U MBICICHHBIH);

11) credosams mpaBWIaM MOJB30BAHHS XMMHUUYECKOW MOCYIOH M 1aOOpaTOpHBIM O0OpYJIOBaHHMEM, a TaKXkKe MpaBHiIaM OOpalleHUs C
BEIIIECTBAMHU B COOTBETCTBMU C MHCTPYKLHMSMHU IO BBINOJHEHHUIO JAaO0OPATOPHBIX XUMHUYECKUX ONBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX
BElIECTB (BOJOpPOJa M KHUCIOpPOJA), MPHUIOTOBJIEHHIO PAaCTBOPOB C ONpPEAEIEHHOM MaccoBOW o€l pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATh U
IIPOBOJIUTh XMUMHUYECKHE SKCIEPUMEHTHI 0 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIbI0 MHIUKATOPOB (JIakMyc, (eHOI(TaIeHH,
METHJIOpaHX U Jp.).

TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

KosauyecTBo 4acoB ‘ JlesiTeIbHOCTD

‘ No ‘ Haunmeuopauue




n/

pa3aesioB U TeM Beer Komrpoabuer | TpakTiueckn DyieKTpOHHBbIE (LM(POBHIE) Y4HUTEe ¢
n NMPOrpaMMbI o0pa3oBaTejibHbIE pecypchl y4eToM
0 e padoThblI e padoThl
NPOorpaMmelI
BOCIIUTAHHUSA
Pa3nen 1. [lepBoHaYa/IbHbIE XUMHYECKHE OHATHUS
XUMUS — BaXHAst Bupryanbnas nabopatopus YcranaBnuBaTh
00acTh https://content.edsoo.ru/lab/subject/ JIOBEPUTETIbHbIE
€CTECTBO3HAHUSA U 4/ Ypoxu xumuu Ha PDIII OTHOIIEHUS
TpaKTiHeckon https://resh.edu.ru/subject/29/ VALY YHHTENeM
HOEATECIbHOCTH o . H
DNIeKTPOHHBIN 0aHK 3aJaHUM JJIs1 OLICHKH
1.1 yeJjoBeKa 3 0 1 o 00yJarOIIIMHUCS,
(GyHKIMOHAIBHOU TPAMOTHOCTH CTI0COBCTBYEOIIIX
https://fg.resh.edu.ru/ HOSHTHBHOMY
zadaniy-dlya-otsenki- 00OyJarOIMHCS
yestestvennonauchnoy-gramotnosti TpeOOBaHHUii U
BemectBa n Bupryanbnas nabopatopust ;p%cw yauTeI.
XHMIYECKHC https://content.edsoo.ru/lab/subject/ | qu}i:(ii;};(cﬂ
€aKI1
p 4/ Ypoxn xumun Ha PBH.I COBIONATE Ha
https://resh.edu.ru/subject/29/ ypoke
12 3 1 ) DNEKTPOHHBIN OaHK 3aJlaHUM [l OLIEHKH OOIICIPHUHSTHIC
: (GYHKIIMOHAIBHON TPAMOTHOCTH HOPMBbI
https://fg.resh.edu.ru/ [IOBEICHUS,
https://fipi.ru/otkrytyy-bank- paBuia
zadaniy-dlya-otsenki- obuerns co
CTapIINMU

yestestvennonauchnoy-gramotnosti




Wroro mo paznery 9

Paznen 2. BaxkHeiinmue npeacTaBuTe I HEOPraHUYECKUX BelIeCTB

Bosznyx. Kucnopos.
2.1 IToustue 00 3 0 0
OKCHIaX

BupryanbsHas naboparopust
https://content.edsoo.ru/lab/subject/
4/ Vpoxu xumum Ha PDIII
https://resh.edu.ru/subject/29/

DIIeKTPOHHBIN O0aHK 3aJaHUM JJIs1 OLICHKH
(GYHKIIMOHATBLHOM TPAaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Bomopona.Ilonsitue
0 KHCJIOTaX U
COJIIX

2.2 4 0 1

Bupryansnas naboparopus
https://content.edsoo.ru/lab/subject/
4/ Ypoxu xumuu ma PDIII

https://resh.edu.ru/subject/29/

DNEKTPOHHBIN OaHK 3aIlaHUM [T OLIEHKH
(GyHKIIMOHATBHON TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

(yuurensimu) u
CBEPCTHUKAMHU
(oOyuaromumucs)

[TonnepxuBars B
JIETCKOM
KOJICKTHBE
JIEJIOBYIO,

JIPYKETOO0HYIO
aTMocdepy.

Crpoutb
BOCITUTATEIHHYIO
JIeATEIIbHOCTD C
y4eTOM
KYJIBTYPHBIX
pazI4ui JeTeu,
MOJIOBO3PACTHBIX
u
WHIUBUTyaTbHBIX
0COOEHHOCTEH.
[IpuBnekars
BHUMAaHUE
oOyJarouxcs K
[IEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YPOKE SIBJICHUM,
MIOHSTHH,
MIPUEMOB.
AHanu3upoBartb
peanbHOe




yestestvennonauchnoy-gramotnosti

Bopa. PactBopel.
[Tousitre 06
OCHOBAHUAX

2.3

Bupryanbsnas naboparopus
https://content.edsoo.ru/lab/subject/

4/ Vpoxu xumun Ha PIII
https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN OaHK 3aaHUM /IS OLICHKH
(G YHKIIMOHATBLHOM TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

OCHOBHEBIE KJIaCChI
HEOPraHMYEeCKUX
COCTMHECHUN

24

BupryanbsHas naboparopust
https://content.edsoo.ru/lab/subject/
4/ Vpoxu xumun Ha PIIII
https://resh.edu.ru/subject/29/

DIIeKTPOHHBIN OaHK 3aJaHUH JJIs OILICHKH
(GYHKIIMOHATIBLHOM I'PaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
S cmam BITP https://chem8-
vpr.sdamgia.ru/

Hroro o pazneny

15

Paznen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucreMa xummudeckux 3j1ementoB /. U. MeneiieeBa.
CtpoeHue aToMoB. XuMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

3.1 [lepuonuueckuit

3

Buptyansnas naGoparopust

COCTOSIHHE JI€]I B
yueOHOM Kitacce/
TpyIIIe.
[To6yxnatpb
00yJarommxcs
coOroaTh Ha
YpOKE MPUHITUTIBI
yueOHOM
JUACIUILINHEI U
CaMOOpTraHHu3an
.
Opranu3oBbIBAThH
9KCKYPCHH,
ITOXO/IBI,
SKCITETUIIAH U
T.I.

3amuiarh
JIOCTOMHCTBO U
HWHTEPECHI
00y4JaromImxcs,
IIOMOTaTh JETSIM,
OKa3aBIIMMCS B
KOH(ITUKTHOM
CUTYaIluu W/WIH
HeOJIaronpUsATHBI
X YCIIOBHUSIX.




3aKOH U
[Iepnonnyeckas
cucrema
XUMHUYCCKUX
anemeHToB /. U.
MeHneneesa.
Crpoenue aroma

https://content.edsoo.ru/lab/subject/
4/ Ypoxn xumun ma POIII
https://resh.edu.ru/subject/29/

DIIEKTPOHHBIN O0aHK 3aJaHUM JJIs1 OLICHKU
(G YHKIIMOHATBLHOU TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

OKUCIATENBHO-
BOCCTAHOBUTEJBHBI
€ peaxIuu

3.2

XUMHYECKas CBA3b.

BupryanbsHas nabopatopus
https://content.edsoo.ru/lab/subject/
4/ Ypoxn xumun Ha PIIII
https://resh.edu.ru/subject/29/

DIIeKTPOHHBIN O0aHK 3aJaHUM JJIs1 OLICHKH
(GYHKIIMOHATBLHOM TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Hroro o pazneny

Bupryansnas naboparopus
https://content.edsoo.ru/lab/subject/

4/ Ypoxu xumuu na PIII
https://resh.edu.ru/subject/29/

DNEKTPOHHBIN OaHK 3aJJaHUM [T OLIEHKH
(GyHKIIMOHATBHON TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-




yestestvennonauchnoy-gramotnosti

O06o061IeHNE U
cUCTeEMAaTH3alus 3HaAaHUI

BupryanbHas nabopaTtopus
https://content.edsoo.ru/lab/subject/
4/ Ypoxu xumuu ma PIIII
https://resh.edu.ru/subject/29/

DIIeKTPOHHBIN O0aHK 3aJaHUM JIJIs1 OLIEHKH

3 (GyHKIIMOHAIBHOU I'PaMOTHOCTH
https://fqg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

OBILEE KOJIMYECTBO
YACOB I10 34

I[TIPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kourpoabusie | Ilpakrnuyeckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI




[Ipenmer xumuun. Pons xumuu B
JKU3HU 4enoBeka. Tena u
BEIllECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

[Ipaktuyeckas padora Ne 1
«[IpaBuna paboTsl B
abopaTOPUH U PUEMBI
oOpallieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

YwucThIC BENIECTBA U CMECH.
Crioco0bl pa3aeneHus CMeceil.
[IpakTnueckast pabora Ne 2
«Paznenenne cmeceit (Ha
IIPUMEPE OUMCTKHU MOBAPEHHOMN
COJIN)»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

ATOMBI U MOJIEKYJIBI.
XHUMHUYECKHUE FTEMEHTBL. 3HAKU
(CUMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

HpOCTBIe " CJIOKHBIC BE€IICCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

3aKOH MMOCTOSIHCTBA COCTaBa
BEIECTB. XUMHUYECKas
¢dbopmyna. BaneHTHOCTH aTOMOB
XUMHYECKUX DJIEMEHTOB.
OTtHocuTenbHAst aTOMHAS U
MOJIEKYJIIpHAs Macca

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2eae

MaccoBas 70J1s1 XHMHUYECKOTO bubmuoteka [IOK
JJIEMEHTA B COCJMHEHUHU https://m.edsoo.ru/ff0d350c
KonuuecTBo BemiecTBa. MoJib. bubnuoreka [IOK

Moumnspraast macca

https://m.edsoo.ru/ff0d5230




dusznueckue 1 XUMHUYECKUE
SIBJICHUS. XUMUYECKasl PEAKIIUSL.

bu6mmoreka [JOK

I1
o DHSHAI 1 yeIoBiA https://m.edsoo.ru/ff0d3al6
MPOTEKAHUS XUMHYECKUX
peakuui
" 3aKkoH COX)P;aHeHI/ISI MacChl BuGmuorexa LOK
BeIeCTB. XUMHUYECKUE
n https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brramcinenns KoJIm4JecTBa,
11 MAaccChl BEIeCTBa 110 bu6mmoreka [JOK
YpaBHEHHSIM XHUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMruaeckux
12 peakmuii (CoeTuHeHus, bubnuoreka [IOK
Pa3JIOKEHHs, 3aMEIICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
" KOHTp;)SnLHaﬂ pabota Nel mo Bu6muorexa LIOK
TEME (DEIIECTBA 1 XHMHITCCKHE https://m.edsoo.ru/ff0d4290
peaKIum»
y Bo3nyx —K CMECH I'a3oB. C:ceTaB Bu6muorexa LIOK
Bo3ayxa. Kucmopom — anemMeHT
X pos https://m.edsoo.ru/ff0d448e
1 npoctoe BemectBo. O30H
TennoBoii 3ppekT XuMUIECKOH
5 peaKIyu, TIOHATHE O Bu6muorexa [IOK
TEPMOXTIMITHECKOM YPABHEHII, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUIECKHUX
peaxIusx
[IpakTuueckas pabora Ne 3 mo
16 teme «Ilomydenune u cobupanue bubnuoreka [IOK

KHUCJIOPOJIa, U3YYEHUE €TO
CBOWCTB»

https://m.edsoo.ru/ff0d4ae2




Bonopox — anemMeHT u mpocroe

17 0 bubnuoteka [IOK
BelecTBo. Haxoxaenue B
n A https://m.edsoo.ru/ff0d4ddo
TIPUPO/IE
18 - bu6mmoreka [JOK
OFFTHC O KHCTOTax 1 COMX https://m.edsoo.ru/ff0d50d2
[IpakTiueckas padora Ne 4 o
19 teMe «Ilosnyuenue u cobupanue bubnuoreka [IOK
BOJIOPO/IA, H3YUEHHE ETO https://m.edsoo.ru/ff0d4f42
CBOMCTBY
Brrunciaenust 00néma,
20 KOJIMYECTBA BEIlecTBa ra3a 1o bu6mmoreka [JOK
€ro U3BECTHOMY KOJIHUYECTBY https://m.edsoo.ru/ff0d55a0
BEILECTBA WJIK O0bEMY
21 dOu3nyecKne U XUMHUICCKHIE bu6mmoreka [JOK
CBOICTBA BOIBI https://m.edsoo.ru/ff0d587a
29 CocraB ocHoBanui. [lonstue 00 bu6mmoreka [JOK
MHIMKATOpax https://m.edsoo.ru/ff0d59e2
[IpakTruueckas pabota Ne 5 o
23| pecreopen ¢ onpenerenol ubmiotera LIOK
PacTBopos © otip : https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIEH PaCTBOPEHHOTO
BEIIIECTBAY
” KOHTp(I)<J'ILHaH pa6(;3Ta Ne2 no Bu6morexa IJOK
teme «Kucnopon. Bomopo.
B PO BOAOPOA https://m.edsoo.ru/ff0d6342
ona»
) OKCI/I.,[[LI, OCHOBaHWUSI, KUCJIOTHI, Bu6muorexa [IOK
COJIU: COCTaB, KIacCHpUKAIKA, https://m.edsoo.ru/ff0d664e
HOMEHKIIaTypa
26 [Ipaktuyeckas padora Ne 6. bubnuoreka [IOK

Pemenne OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ad9b7c




3a1a4 0o TeMe «OCHOBHBIE
KJIaCChl HEOPraHUYECKUX
COEIMHEHHUI)

KonTtponsHas padora Ne3 mo

27 Teme "OCHOBHEIC KIIACCHI 1 Bubmorexa HOK
HEOPrAHITECKITX CoeHeHi" https://m.edsoo.ru/00ad9ela
[Tepuonnueckuii 3aKOH U

8 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB /JI. U. https://m.edsoo.ru/00ada52c
MenneneeBa

29 CrtpoeHne aTOMOB. 1 bubamotexa LIOK

https://m.edsoo.ru/00ada342
bu6mmoreka [JOK

30 XUMIHeckas Cossh L https://m.edsoo.ru/00adac34

B | rove oo ot ) Butimorexa LIOK

https://m.edsoo.ru/00adb486
XuMH4YecKas CBSI3b»

30 O00011eHNE U CHCTEMATH3ALUS 1 bu6mmoreka [JOK
3HAHU https://m.edsoo.ru/00adb33c

33 O00011eHNE U CHCTEMATH3ALUS 1 bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/00ad9cbh2

34 O06o01IeHre U CUCTEMATH3 AL 1 bubmuoreka [IOK
3HAHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Xumus, 8 xknacc/ I'abpuensu O.C., OctpoymoB IN.T'., Cnagkos C.A., AKuroHepHOE
obmectBo «M3narensctBO «IIpocBenienue»

» Xumus, 9 xknacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienne

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

3bikoBa E.B. COopHuUK 337124 U ynpayKHEeHU 1o XxuMuu. 8-9 knaccel: yueOHoe
nocobue. M.: BMHOM

Xumus. COOpHUK 3a/1a4 U yrpakHeHHH. 8 kiacc: yueb. mocobue ass
obmeo6pazosar. opranmuzanuit/ O.C. I'abpuensn, U.B. Tpury6uak. M.:
[Ipoceemenue.

CgepanioBa H.J[. CoopHuK 3a1a4, yIpaKHEHUH U TECTOB 1O XUMHUHU: 8-9 KJIacchl: K
yueonukam O.C. I'abpuensna, U.I'. Octpoymosa, C.A. CnaakoBa. M.:
UznarensctBo "DK3amen"

INonuapyk O.10. Iunaktuueckue marepuaiibl no xumuu: 8 kinacc. ®I'OC. M.:
NznarenscTBo "OK3aMen"Ps60oB M.A. TecTsl mo xumuu: 8 kiacc: k yueonuky O.C.
INabpuensna, U.I'. OctpoymoBa. M.: U3znarenbcTBo "DKx3ameH"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

Tpenakep «O6mako 3nanuii» https://www.imumk.ru/offer/9022

Bupryanwsnas maboparopus https://content.edsoo.ru/lab/subject/4/

Ypoxu xumun Ha POII https://resh.edu.ru/subject/29/

DJIeKTPOHHBIN OaHK 33aHuil /1S OlIeHKH (QYHKIIMOHAIBHO# rpamoTHOCTH https://fg.resh.edu.ru/

https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OrtkperiThiit Oank 3amanuii OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

DnemeHTHI O0JIbIION Hayku elementy.ru

Hudposoii cepBuc «domamnue 3aganus https:/ https://media.prosv.ru/



http://www.imumk.ru/offer/9022

AOKYMEHT NOANMUCAH
3J/IEKTPOHHOMU Mo A4Muncbuio

CBEAEHUA O CEPTU®UKATE 31

CepTudpukat 266592536671298867531651571396054376186336388985
Bnagenel| Mepacumyuyk Hagexaa HukonaeeHa
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