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IHosicuuTeNLHAA 3aNIUCKA

PaGouass mporpamMMa MO XHMMHMHM COCTaBJI€Ha HAa OCHOBAaHMHM  CIIEAYIOIIUX HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB:

1. ®epepanpHOro 3akona ot 29.12.2012 N 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanum»;
®denepalibHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIBLHOrO CTaHAapTa OCHOBHOTO oOIIero odpa3zoBaHUS,
yrBepxaeHHoro 31.05.2021 Ne287;

OcHoBHOIT 00pa3oBaTeIbLHOM IPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanust MbOY COII Nel2;
[TpumepHoii paboueii mporpaMmme OCHOBHOT'O OOIIEro 00pa30BaHUs 10 XUMHU;

no

Yyebnoro miana MBOY COII Ne 12 na 2023— 2024 y4eOHBbI# rox;
[Tonoxxenuss o pabouelt mporpamMme IO OTIACIBHBIM YYEOHBIM TpeaAMeTaM, KypcaM H Kypcam
BHEYPOUYHOH ACATECIBHOCTH.

o0 ko

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMS»

Bknan yuebHoro npeamera «XuMusi» B JOCTHKEHHE 1eJIell OCHOBHOT'O 0011ero 00pa3oBaHus
00yCJIOBJIEH BO MHOTOM 3Ha4Y€HHEM XUMHUYECKOW HAYKH B TIO3HAHUH 3aKOHOB MPHPOJIBI, B PAa3BUTHH
MIPOU3BOIUTENFHBIX CHJI OOIIECTBA M CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KYIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK PAcIpOCTpaHmIIa CBOE BIUSHUE Ha BCe 00JIaCTH
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJ1a HOBOE BUEHUE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpBbI, HEOOXOAMMBIM YCIOBHEM >KU3HU OOIIECTBA: 3HAHUE XMMHUH CITY)KHT OCHOBOM JIJIst
(dbopMUpOBaHHSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpUATIbHOM €MHCTBE MUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIe XUMHUEHN NPEACTABIECHUS O B3aUMOIIPEBPALIEHUSIX SHEPTUU U 00 SBOJIIOLIMU
BEIIECTB B MPUPOJIC; COBPEMEHHAsI XMUMUS HAIIpaBlieHAa Ha pelIeHre T100albHbIX MPoOIeM YCTOWYMBOTO
pa3BUTHA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM U 3KOJIOIMYECKON 0€3011acCHOCTH,
po0GJieM 3IpaBoOXpaHEHUSI.

B ycnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO IMOBHICHIIACH POJIb
XUMHUYECKOT0 00pa3oBaHusl. B maHe conupanu3auy OHO SBJISIETCS] OJJHUM U3 YCIOBHI (POpMUPOBAHUS
WHTEJUICKTa JJMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpeMEHHOMY Y€JIOBEKY XUMHUYECKUE 3HAHUSI HEOOXOUMBI JJIs MPUOOpeTeHUs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIFOILIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
’KM3HHU OOLIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbIO
IPYTHX, K OKpY’Karollel IPUPOIHON cpenie, NIl TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIb30BAaHUU Pa3INYHbIX
MaTEpUaIOB U XMMUYECKHUX BEIIECTB B NIOBCEIHEBHON XKU3HU.

Xummnueckoe 00pa3oBaHuE B OCHOBHOM HIKOJIE ABJsIETCS 6a30BbIM MO OTHOILIEHHUIO K CUCTEME OOIIEero
XUMHYECKOro o0pazoBanus. [109ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEATIU3YET MPUCYIIHE
o01ieMy XMMHYECKOMY 00pa30BaHUIO KITIOUEBBIE IEHHOCTH, KOTOPBIE OTPaXaroT roCyAapCTBEHHBIE,
OOIIIECTBEHHbIE U MHIMBUAYaAJIbHbIE TOTPEOHOCTH. DTUM ONpeAeseTcs CyIHOCTh 001IeH cTpaTeruu
oOyueHus1, BOCIIUTAHUS U PAa3BUTHSI 00YUAIOIINUXCS CPEACTBAMH Y4eOHOT0 MpeaMeTa «XUMHUSI».

Nzyuenne npenmera: 1) cnocoOCTBYET peann3aiui BO3MOKHOCTEH I CAMOPA3BUTHS U
(hopMHUpPOBaHHS KYJIBTYPBI TUYHOCTH, €€ 0011el 1 GYHKIIMOHATBFHON TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B
(hopMHPOBaHNE MBIIUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH TOPOCTKOB, HABBIKOB UX CAMOCTOSTEIHHON
y4ueOHO
NESATETbHOCTH, SKCTIEPUMEHTATBHBIX M HCCIICIOBATEIHLCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCETHEBHOM



HU3HU, TaK U B IPO(PECCUOHAIBHON 1eATEeNbHOCTH; 3) 3HAKOMUT CO CHEIU(PHUKON HAYyYHOTO MBIIICHUS,
3aKJIaJIbIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIsI/1a HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY,
BHOCHT CBOM BKJIaJ] B 3KOJIOI'MYECKOE 00pa30BaHNE HMIKOJbHUKOB.

Ha3BaHHble HampaBieHUs B 00y4eHUH XMMUU 00€CIIeYUBaOTCS ClIelU(UKON collepKaHus IpeaMeTa,
KOTOpBIﬁ ABJBICTCA NCAArOrM4CCKU aJalilTUPOBAHHBIM OTPAXKCHUCM 6a3zoBoi HAayKM XMMHHU Ha OHpCI[CJIéHHOM
Jrane e€ pa3BUTHUA.

Kypc XxumMun 0CHOBHOM IIKOJIbI OPUEHTHPOBAH HA OCBOEHUE 00YYaIOLIUMKCS OCHOB

HeOpFaHquCKOﬁ XUMHHU U HEKOTOPBIX MMOHATHH U CBe,ZleHI/Iﬁ 00 OTACIBbHBIX 00BeKTax OpFaHHHGCKOﬁ
XUMHU.

Crpykrypa coaepxanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTI'O ITO/IX0/1a K €70 U3y4YEHHIO.
ConeprkaHue CKJIabIBAECTCS U3 CUCTEMBI NOHATUH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATUH 0 XUMHUYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 PUHILIUITY
I10CJIE/I0BATENbHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKHX MPEACTaBIECHUI pa3HOro YPOBHS: aTOMHO-
MOJIEKYJIIPHOTO YYEHHMsI KaK OCHOBBI BCErO €CTeCTBO3HaHusA, ypoBHs [lepnoaudeckoro 3akona /I. U.
MeHieneeBa Kak OCHOBHOI'O 3aKOHA XMMUH, YUEHHsI O CTPOSHUM aTOMa U XMMUYECKOH CBSI3H,
IIpeicTaBIeHU 00
JIEKTPOJIMTUYECKOM TUCCOIMALNY BEILIECTB B pacTBOpax. TeopeTuueckue 3HaHUs paccMaTpUBarOTCs Ha
OCHOBE MIIMPUYECKH MOTYUEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS [1OCIJIEIOBATEIBHO OT OJHOIO
YPOBHS K JIPyTrOMY, BBIIOIHSS (QYHKIIMU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOSHUS U
BO3MOXKHOCTEH MPAKTUYECKOT0 IPUMEHEHUS U MTOJIyYE€HUS N3Y4aeMbIX BEILECTB.

Takast opranu3anus cojepKaHus Kypca crnoco0CTBYeT IPeACTaBICHUIO XMMUYECKON COCTABIISIOIIEH
HAYYHOI KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM obecrieunBaeTcss BO3MOKHOCTh
¢dbopmupoBaHUs y 00y4arOIMIKUXCsl IEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAaHMIO U METO/1aM IO3HaHUs B
Hayke. BakHO Tak)Ke 3aMETUTh, YTO OCBOEHHUE COAECPKaHUS Kypca IPOMCXOANT C IIPUBJICYCHUEM 3HAHUN
U3 paHee U3y4eHHbIX KypcoB: «Okpyxkatouuii Mmup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

HEJHN U3YYEHUSA YYEBHOTI'O IIPEJIMETA «XUMMUS»

K nHamnpaBieHuio nepBocTeNneHHON 3HAUMMOCTH MIPH peain3aliy 00pa30BaTeIbHbIX QYHKINN
npeaMeTa«XuMus» TPAIUIMOHHO OTHOCAT (POPMUPOBAaHUE 3HAHUI OCHOB XMMHYECKOM HayKH Kak 00jacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, TPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U KAK OJTHOI'O U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1a4a MpeIMeTa COCTOUT B POPMHUPOBAHUU CUCTEMbI XUMHUECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUN, JOCTYITHBIX 00001IeHUI
MHUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAyKH, 3HAHUN O HayYHBIX METOJaX U3Y4YECHHUsI BELLECTB U
XUMHUYECKUX PEaKIIMi, a Takke B (GOPMUPOBAHUH U Pa3BUTUU YMEHUHN U CIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C IUTAHWPOBAHHUEM, HAOIIOJEHHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTI0ACHUEM
npaBui 0€30MacHOro 0OpaIeHUs C BEIIECTBAMU B IIOBCEIHEBHOM KHU3HH.

Hapsiny ¢ aTuM nienu n3ydeHus rnpeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111eTr0 00pazoBanus. CeroqHs B 00pa3oBaHUM 0CO00 3HAYUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHHs Ha pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (OPMHUPOBAHUE €€
MHTEJJIEKTa U 001el KynbTypbl. O0yueHue yMEHHUIO YUUThCS U IPOAOIKATh CBOE 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BaKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.



B cBsi3u ¢ 3TUM TipU M3YYEHHUH TIPEeIMETa B OCHOBHOM IIKOJIe JOMUHUPYIOIIee 3HaUeHHE TPUOOpEH TaKue
LIEJIN, KaK:

— (opMupoBaHHE UHTEINIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHATHIO PELICHUH, CIIOCOOHOM aganTupoBaThCst K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HaIpaBJIEHHOCTh 00YYEHUS Ha CUCTEMAaTUYECKOE MPUOOIICHUE YUalIUXCA K CaMOCTOSATEIbHON
MO03HABATEJIbHOM 1eATeIbHOCTH, HAYYHBIM METO/aM [03HaHUs, GOPMUPYIOLIUM MOTUBALIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— obecrieyeHue ycioBUi, CIOCOOCTBYIOMIUX MPUOOPETEHHUIO 00YYaOIIMMHUCS OIbITA Pa3HOOOPA3HO
JeSATEeTbHOCTH, ITO3HAHUS M CAMOIIO3HAHUS, KJIFOUE€BBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUMN ), UMEIOLIUX
YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IUYHBIX BUJOB JIESITEIbHOCTH;

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ 00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIETO MHUPAa HA OCHOBAHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

— (dopmupoBaHue y 00y4JaronMXcs F'yMaHUCTHUYECKUX OTHOIIEHUMN, TOHUMAaHUS LIEHHOCTH
XUMHAYECKHUX 3HAHUU IS BBIPAOOTKH YKOJIOTHUECKH IIETIECO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOM
JIEATEIbHOCTH B LEJSIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOJTHON CPENIBL;

— pa3BUTHE MOTHBAIMU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HAa OCHOBE
YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdUIIst U
HaNpaBJICHHOCTH JATbHEHIIIEro O0yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 06H.I€l"0 06p8.30BaHI/I$I «XUMUS» IIpU3HaHa 00s13aTeIbHBIM y‘le6HBIM npeaAMETOM, KOTOpBIﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBeHHO'Hay‘IHBIe MpeaAMCETLD).

Y4eOHbIM M1aHOM Ha €€ u3yyeHue oTBeZeHo 136 yueOHbIX 4acoB — 1o 2 4. B Hesento B 8 1 9 kitaccax
COOTBETCTBEHHO.



COJAEP/)KAHUE YYEBHOI'O IIPEIMETA

8 KJIACC

IlepBoHaya/IbHBIE XMMUYECKHE TOHATHUS

[Ipenmer xumuun. Ponp XxuMuu B KU3HU YesloBeKa. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BenlecTB. [[oHsATHE 0 METOIaX TO3HAHUS B XUMHUHU. XMMHUS B CUCTEME HayK. YHUCThIE
BemecTBa U cMec. CriocoObI pasiesieHUs: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CHMBOJIBI XMMUYECKHX 371€MEHTOB. [IpocThie U croHbIe
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xummnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUECKUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa
BewlecTB. OTHOCUTENIBHAS aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYIIsIpHas Macca. MaccoBast 1071
XMUMHYECKOI'0 3JIEMEHTA B COEIMHEHUH.

Dusnyeckue U XMMUYECKHE ABJICHUA. XUMUUYECKas PEaKus U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl
BelIeCcTB. XUMUYeCKHe ypaBHeHus1. Kilaccuukanms XuMUYECKUX peakiuil (COeAMHEHUs, Pa3IoKeHus,
3aMelIeHus, OOMeHa).

XVUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ IpaBujiaMu paboThI B JIAOOpaTOPUH U
npuéMamu 00paleHus ¢ JIaO0paTOPHBIM 000PYAOBaHUEM; U3YUCHUE U ONUCaHKHE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHUIECCKUX BEIIECTB; HAOMIOACHNE (PM3MUSCKUX (IIaBJICHUE BOCKA, TASTHHUE JIbJIa,
pacTupaHue caxapa B CTYIKe, KUTICHHE U KOHJCHCAIMS BOJIbI) U XUMUYECKUX (TOPCHUE CBEYH,
MPOKAIMBAHUE METHON MPOBOJIOKH, B3aNMOACHCTBIE MeJIa C KHCIIOTOM) SIBJICHUH, HAOIOCHNE U O CAHNE
MPU3HAKOB NPOTEKAHUSI XUMUYECKUX PeaKinii (pa3ioKeHue caxapa, B3auMOICHCTBUE CEPHOM KHCIIOTBI C
XJopuaoM Oapusi, paznoxeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoICUCTBHE JKeJle3a ¢ PaCTBOPOM
comu menu(ll)); usyuenue cnoco0oB pasneneHus cMecei (¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BEITIApUBAHNE,

JTUCTUILISIMS, XpoMaTorpadusi), IPOBEJICHUE OYUCTKU TIOBAPEHHOW COJIH; HAOIOJICHUE U ONIMCaHUEC
pe3yIbTaTOB MPOBEICHHUS OTBITA, HIUTFOCTPHPYIOIIETO 3aKOH COXPAHEHHUST MACChI; CO3/IaHUE MOJIeIeH
MOJIEKYJI (IIIapOCTEPHKHEBBIX).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmecs razos. Coctas Bo3nyxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUYECKHE CBOICTBaA (peakiuu ropenust). Oxcuapl. [Ipumenenue
kuciopoaa. CrocoObl MogyyeHHs KUCIOPOAa B JIabopaTopuu U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopona
B nipupoze. O30H — aJI0TpONHas MOJUPHUKAIMS KUCIOPOAA.

TenoBoit 3¢h(pexT XuMUUECKON peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U dHIOTEPMHUECKHE
peakuuu. TorumBo: yroiab U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIIEHHE TapHUKOBOTO 3P deKTa,
paspylleHre 030HOBOTO CJIOSI.

Bonopon — snemenT u npocroe BeniecTBo. Haxoxaenue Bogopoaa B npupoe, pusndeckue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE, CTIOCOOBI TTorydeHus. KuciaoTer u conm.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. Mossipablil 00bEM ra3zo. Pacuérsl o
XUMHUYECKHM YPABHEHHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PactBopsl. HackllieHHbIE M HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BelIEeCTB B Bojie.MaccoBast 107151 BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA
Bojbl. OcHOBaHMsI. POk pacTBOPOB B MPUPO/IE U B KU3HM UeIoBeKa. KpyroBopoT BOIBI B PUPO/IE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.



Knaccudukanus neopranmueckux coeauaennii. Oxcuapl. Knaccudukarms okcuioB: coaeodpasyromue
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromnrue. HoMeHknaTypa oKCUI0B (MEXIyHApOIHAS U
TpuBHANIbHAS ). DU3HUECKUE M XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcHoBanus. Kmaccudukanus OCHOBaHM: METOYN U HEPACTBOPUMBIC OCHOBaHUsA. HomeHkmaTypa
OCHOBaHMH (MEXIyHapOIHAS U TpUBUATbHAs). DU3ndecKkre 1 XUMUUYECKHE CBOWCTBA OCHOBAHUM.

[Tonydyenue ocHOBaHUM.

Kucnotsl. Kmaccudukarms kuciaot. HomeHkIaTypa KUCIOT (MEXIyHapOAHAs U TPUBHATIBHAA).
OuU3NYECKUE U XUMUYECKUE CBOKCTBA KUCHOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. HomenknaTypa cosieid (MexayHapoaHasi U TpuBHasibHas ). OU3MUYECKUE U XMMUYECKUE CBONCTBA
couieit. [lomyuenue conen.

['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPTraHUUECKUX COCAMHEHUIA.

XUMHUYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OIpeIeJIeHHE COIeP KaHUs KHCIOpOoia B BO3yXe; MOJIyUeHHeE,
coOupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KMCIIOPO/1a; HAOIOIEHIE B3aUMO ICHCTBHS BEIIECTB C
KHUCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS M MPEKpaIleHus: ropeHus (1oxapa); 03HaKOMJICHHE ¢ 00pa3amMu
OKCH/JIOB U OIMCAaHUE UX CBOMCTB; MOJIy4eHHUE, COOMpPAHUE, pacllO3HABaHUE U U3yUEHUE CBOWCTB BOAOPOJA
(ropenue); Bzaumoercteue Bojgoposaa ¢ okcuaoM Menu(ll) (Bo3amMokHO ucnosib30BaHuE
BHJIEOMATEPHAIIOB);HA0I0/IEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIeJOBAaHNE OCOOEHHOCTEMN
pacTBOpPEHMS BEILIECTB C PA3JIMYHON PaCTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHON
MacCOBOM A0JIer
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBUE BOJIbI C METAJJIaMU (HaTPUEM U KaJIblIueM) (BO3MOKHO
HCII0JIb30BaHNE BUEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U ILEI0YEH € TOMOLIbI0 HHAUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HA0JI0IEeHNE U3MEHEHUS OKPACKU
MHMKAaTOPOB B pacTBOpaxX KHUCIIOT U LIesioueil; u3yueHnue Bzaumoaenicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPAIU3aLlUH; I1I0Jy4EHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJIHOTO METaJUIa APYTUM U3 pacTBOpa COJIM; pEIICHNE IKCIIEPUMEHTAIbHBIX 33/1a4 110

Teme«BaxkHelme Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

Hepuoauyeckuii 3akon u [lepuoanyeckass cucrema xumMudeckux jiemenToB /[. U. MenpeJieeBa.
Crtpoenne aToMmoB. XuUMu4ecKkas cB3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[TepBbie MOMBITKYU KIACCU(UKAIIUU XUMHUIECKUX 2JIEMEHTOB. [IoHSTHE O TpyIax CXOIHBIX 3JIEMEHTOB
(IemoYHbIe U MEeTOYHO3EMENTbHBIE METAJUIbI, TAJIOT€HBI, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
aM(pOTepHBIC OKCUJIBI I TUIPOKCHUJIBI.

Ilepnoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux aneMeHToB J[. . Menzaeneesa.
Kopotkonepuoanas u jummHHonepuoaHas ¢popMel [lepuoandeckoii CHCTEMBI XUMHUECKUX dTIeMEHTOB /1.
N. Menneneesa. [leproapl u rpynibl. PU3HYECKUI CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB NEPUOAA U
TPYIIIBI JIEMEHTA.

Ctpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHHe 3JeKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 31meMeHToB [lepuonnueckoit cucremsl Jl. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 AJIEMEHTA 10 €ro nojoxxkeHuro B [lepuoanueckoit cucreme . 1. Mennaeneena.

3aKOHOMEPHOCTU U3MEHEHUS PAINyCa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Tpymnam 1 nepuoaam. 3HaueHue [lepuoanueckoro 3akona u [lepuoanueckoi
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JUUI Pa3BUTHUS HayKu U NpakTuku. [. 1. MenneneeB — y4€Hslii u
IPaKJaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'IﬂpHEUI )51 HCHOHHpHaH) CBA3b. 9J'ICKTp00TpI/II_IaTCJ'IBHOCTL
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBS3b.



Crenenp okucieHus. OKUCINTENLHO-BOCCTAHOBUTEIIHLHBIC PEaKkIuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAaHOBUTEIIH.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I0B BEUIECTB METAJUIOB U HEMETAJIIOB; B3aUMOACHCTBUE
TMIPOKCHUIA [UHKA C PACTBOPAMU KHCJIOT U ILEJI0Y€EH; IPOBEACHUE ONBITOB, MIUTIOCTPUPYIOLINX IPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUI (TOPEHHE, PEaKLMH Pa3JI0KEHUS, COSIUHEHUS).

MexnpeaMeTHbIe CBSI3H
Peanu3zanus MexnpeaMeTHBIX CBA3EH PU U3yUYEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3

HCITIOJIB30BAHHEC KaK O6H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOHSITI/II>'I, SABJIAOINUXCA CUCTCMHBIMU JIJIs1
OTACJ/IbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O TUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3, CUHTE3,
KJ1accuukanms, IepuoAMIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOICIIb,
SIBJICHHE.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, H30TOIIbI, PaIHOAKTUBHOCTb,
MOJIEKYJIa, JIEKTPHUUECKUI 3apsi, BEHIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
¢bu3nvecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE31b1, COJHIIE.

buomnorus: poTocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TTOPOIbL, TOJIE3HBIE HCKOTIAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakmusi

[lepuoauueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUECKUX HJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KA,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € MOJIOKEHHEM 3eMeHToB B [lepuonnueckoil cucteme u
CTPOEHHUEM UX aTOMOB.

CTpOGHI/IC BEUICCTBA: BU/IbI XUMHYECKOH CBI3U. THIEI KPUCTATINIMICCKUX pCIHéTOK, 3aBHCHMOCTb CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB (MEX/yHApOAHAs U TPUBHAIIbHAS).
XHWMHYECKHE CBOMCTBA BELIECTB, OTHOCALINXCA K Pa3JIMYHBIM KJIaCCaM HEOPTAHUUYECKUX
COEIMHEHM, TEHETUUECKAs CBA3b HEOPTaHNYECKUX BEIECTB.

Knaccudpukanns XuMHUecKUX peakiMii o pa3JINdHbIM MPU3HaKaM (110 YUCIIY U COCTaBY YYacCTBYIOIIMX B
PEaKIMU BEIIECTB, 10 TEIIOBOMY 3((}eKTy, 0 U3MEHEHHIO CTENEeHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, IO YYACTHIO KaTalau3aTopa). DK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[TonsiTHE O CKOpOCTH XMMUYECKOH peakiuu. [ToHsaTue 06 00paTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusx. [IoHATHE 0 TOMOTE€HHBIX U TETEPOT€HHBIX peakiusaX. [IoHATHEe 0 XUMHUYECKOM PaBHOBECHUU.
@DaxTOpBl, BAUSAIOLUIUE HA CKOPOCTh XUMUYECKOW PEAKIIUH U MTOJI0KEHUE XMMHUECKOTO PABHOBECHSI.

OKHCINTEIFHO-BOCCTAHOBUTEIIHHBIC p€aKknuu, BJ'ICKTPOHHBII\/'I OajlaHC OKUCIUTENBLHO-BOCCTAHOBUTENLHOM
peakuuu. CocTaBlIeHUE YPAaBHEHUH OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAYECKON AUCCOIUALINH. DJIEKTPOIUTHI U HE- ANEKTPOIUTHI. KaTHOHBI, aHHOHBI.

MexaHu3M TUCCOIMAMN BEIIECTB C Pa3TUYHBIMK BUAAMH XUMHYECKOU CBsi3H. CTETIEHb AMCCOIUAIIHH.
CunbHbIe U crabble 3JIEKTPOITUTHI.



Peakuiuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS pEaKkIii HOHHOTO 0OMEeHa, MOJTHBIC  COKPAIIEHHBIC
HWOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM U COJICH B CBETE MPEICTABICHUN 00
AJIEKTPOJIUTAYECKOMN Aucconuannu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TuapoIH3e CoNel.

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHUE C MOJEIISIMUA KPUCTAITMYECKUX PEeIIETOK HEOPraHUIECKIX
BEILIECTB — METAJJIOB M HeMETaIOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIECTB (XJI0pUIa HATpHsl);
UCCIICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIuK OT BO3JCHCTBUS Pa3IMUHBIX (PAaKTOPOB;
MCCIIIOBAHHE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECcCa AUCCOLUAIIMH KUCIIOT, HIe0YeH n
coneit (BO3MOKHO UCTIOJIb30BaHUE BUACOMATEPUATIOB); TPOBEICHUE ONBITOB, HIUTFOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHMS PeaKIUii HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJICIICHUE ra3a, 00pa3oBaHue
BOJIbI );OTIBITOB, MJUTFOCTPUPYIOIIMX MTPUMEPBI OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX peakiuii (TopeHue,
PEaKIuy pas3IoKEeHUs, COSTUHEHUS ); PACTIO3HABAHNE HEOPTaHMYECKHUX BEIIECTB C TIOMOIIBIO KAY€CTBEHHBIX
peaKIuii Ha HOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTa/jibl 1 UX cOeIUHEHUA

OOwas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUS.
Crpoenne u Gpu3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aMMOJIEHCTBHE C METAIIIAMU, HEMETAJUIAMH, IesiodamMu). Xs1opoBoJopo. CosHas KUCIIOTa,
XMMHMUYECKHE CBOICTBA, II0JIy4€HUE, IpUMeHeHue. [leiicTBre XJ10pa U XJIOPOBOIOPOAA HA OPTaHU3M
yesloBeKka. Baxknenmme XJI0pUabl U UX HaXO0KIECHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpyribl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCIICHHUS.

CrtpoeHue u GU3NICCKUE CBOWCTBA IPOCTHIX BEIIECTB — KHUCIOPOJIA U Cephbl. AJUTOTPOIHBIC MOTU(UKAIINN
KHCJIOPO/Aa U cepbl. XUMUYECKHEe CBOHUCTBA cepbl. CepoBOAOPO, CTpOCHHUE, (PU3NYECKIE U XUMUIECKUE
cBoiicTBa. OKCHUJIBI CepBbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcU0B. CepHas KUciaoTa, Gu3ndeckue u
XHUMHYECKHE CBOWCTBA (0OIIHME KaK MPEICTABUTEIIS Klacca KUCIIOT U crienupuIecKkue). XMMHYSCKHUE
peaKIyH, JIeXKaIre B OCHOBE MPOMBIIIEHHOTO CIIOC00a MoTy4yeHus cepHOoi KucaoTel. [Ipumenenune. Conn
CEpHOI KUCIIOTHI, KaYeCTBEHHAs Peakius Ha cynb(aT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHU B IPUPOIE.

XUMUYECKOE 3arpsi3HEHUE OKPY KaIOLIel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3J/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAICHHUS.

OO0m1as xapakTepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTENIEHH
OKHCJICHUS.

A30T, pacpocTpaHeHue B Ipupojie, pusndeckue u XuMuueckue cBoiicrsa. Kpyrosopor azora B npupo/e.
AmMHaK, ero pu3nUecKue U XMMUYeCKHe CBOWCTBA, MoydyeHne U npumMenenue. Con aMMOHMSL, UX
¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha HOHbI aMMOHHUSL. A30THas
KHCII0Ta, €€ Moly4yeHue, (u3nyeckue 1 XuMU4eckue cBoicTBa (0011Ire Kak NMpeACcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI0OPEHHUIA.

XUMUYECKOe 3arpsi3HEHUE OKPY KaIolIel cpe/ibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JJOXKIH, 3arpsi3HEHNE
BO3/lyXa, OYBBI U BOJIOEMOB).

docdop, ammorponHsie Moaudukanuu pochopa, pusnueckue u XuMudeckrue cBorucTBa. OKcua
dbocdopa(V) u bochopnas kucnota, puznyeckre U XUMUYECKUE CBOWCTBA, MonyyeHue. Mcnonb3oBanue
¢dbocdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapaktepuctuka 35eMeHToB |V A-rpynbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

Yrnepon, amioTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B IPUPOAE, HU3HUECKUE U XUMUYIECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupose. OKCuabl yriaeposaa, ux Gu3ndeckue 1 XUMHIECKHe



CBOWCTBA, ACMCTBHE HA )KUBBIC OPTAHU3MBI, TOyUYEHUE U IPUMEHEHHE. DKOJIOTUIECKIE TTPOOIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yriaepoaa(lV); runoresa rinodanrbHOTO MOTEIUICHUS KIIMMATa; ITAPHUKOBBIA A (DEKT.

VYronbHas KUCIIOTa U €€ CONU, UX (PU3NUECKUE U XMMUYECKHE CBOWCTBA, MTOJyYCHHE U IIPUMEHEHHE.
KavecTBenHast peakius Ha kKapOOHAT-HOHBI. Mcnoap30BaHne KapOOHATOB B OBITY, MEJHUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHauanbHBIC MOHATHS 00 OPraHNYECKUX BEIIECTBAX KaK O COSIUHEHUX yriaepoaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, 3TaHOJ, TJIMIEpUH, YKCYCHas KucioTa). Mx coctaB u xumuyeckoe crpoenue. [lonarue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OenKax, yriaeBoJax — M UX POJIH B )KU3HH YEJIOBEKA.
MarepuanbHOE €TMHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COCTUHCHHM.

Kpemnuii, ero puznyeckre 1 XuMHUYECKUE CBOMCTBA, MOTy4YeHUE U TpuMeHeHne. COeTMHEHUsI KPEMHUS B
npupoje. Obume npencrasnerus 06 oxcuae kpeMuus(1V) u kpemuueBoii kucinote. CUIMKAThI, UX
HCTOJIB30BAaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTU. BaskHeie cTpouTenbHble MaTeprabl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiaeMbr 6e301macHOro HCIOIb30BAaHHS CTPOUTEIBHBIX MATEPHAIOB
B TIOBCETHEBHOM KHU3HHU.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHUE 00pa3L0B HEOPIraHUYECKUX BEILECTB, CBOMCTB COJIIHOM KMCIIOTHI;
IIPOBEJICHUE KaUE€CTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HA0JII0IEHUE PU3HAKOB UX NPOTEKAHMSI; OIBITHI,
oTpakaromye GU3NIeCKUe U XHMUYECKHIE CBOMCTBA TAJIOT€HOB U UX COCTUHEHUH (BO3MOKHO
WCII0JIb30BaHNUE BUIEOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3iaMu XJIOPUAOB (TAJIOTEHUIOB); O3HAKOMJICHHE C
o0pasuamMu cepsl U €€ COeIMHEHUSAMH (BO3MOXHO HCITOJIb30BaHUE BUACOMATEPHAIIOB); HAOIIOICHHE
nporecca
o0yTIIMBaHUS caxapa MoJ ACHCTBUEM KOHIIECHTPHPOBAHHOM CEPHOM KHCIOTHI; U3yYECHHE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiny Ha Cyab(haT-HoH ’
HaOJI0IeHNE TPU3HaKa €€ POTEKAHUs; O3HAKOMIICHHUE ¢ (PM3NYECKHMHU CBOMCTBaMH a30Ta, Gpochopa u ux
COeIMHEHUH (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U POCHOPHBIX
ynoOpeHuit; moiay4yeHue, coOnpanue, pacro3HaBaHUe U H3y4eHUE CBOMCTB aMMHaKa; MMPOBEJICHNUE
Ka4eCTBEHHBIX PEaKIIMii Ha MOH aMMOHUS U (pocdaT-noH U U3y4eHrne MPU3HAKOB UX MPOTEKAHMS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIbIO (BO3MOKHO UCITOJIb30BaHUE
BUJIEOMATEPHAIIOB); U3yUEHUE MOJIeNIel KPUCTAIUIMUECKUX PEeIETOK aiamasa, rpadura, QysepeHa;
03HaKOMJIEHHUE C MPOIIECCOM aJICOPOIIMH PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YyCTPOUCTBOM
IIPOTUBOIa3a; Moly4eHue, CoOupaHue, paclio3HaBaHue U U3yUYeHUE CBOMCTB YIJIEKUCIIOT0 ra3a; MPoBeICHNE
KAaueCTBEHHBIX peaklUii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKaHMUS;
03HaKOMJIEHHUE C MPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH; PELLIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10

TeMe«BaxHene HeMeTaUIbl 1 UX COEIUHEHUSD).

MeTajibl M UX COeIUMHEHUS

OO61as xapakTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
Ilepuoauueckoit cucreMe xummuueckux 3nemeHTos [1. . Menneneesa u crpoenus atoMoB. CTpoeHue
MeTaJlIoB. MeTaueckasi CBsi3b U METAJUTMUECKasl KpUCTATNYecKas peréTka. DIeKTPOXUMUUECKHM
psa HanpsKeHu MeTaisioB. Pu3nyecKkrue 1 XUMUYECKHe CBOMCTBA MeTaJu1oB. O01Ine criocoObl
noJjrydeHus: MetasuioB. [ToHsATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOpATIOMUHUI, OPOH3a) U UX PUMEHEHUE B ObITY U MPOMBILIUIEHHOCTH.

[[lenounbie MeTaibl: TosoxkeHue B [lepronnueckoit cucreme xumuueckux 3iemeHToB . . Menneneena;
CTPOCHHE UX aTOMOB; HaAXOXKJIeHUE B npupoje. Pu3nyeckue 1 XUMUIECKHE CBOICTBA (Ha IpUMepe HATPUS U
kanust). OKCUAbl U TUAPOKCUBI HATPUSA U Kanud. [[puMeHeHne MeN0YHbIX METANIOB U UX COEIMHEHUM.
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[IlenoyHoO3eMENBHBIE METAJUIBI MArHUW U KaJIbLIHI: TIOJIO)KEHHE B [leproauyeckoil CuCTeMe XUMUYECKUX
anemenToB J[. . MenzeneeBa; CTpoeHHE UX aTOMOB; HAX0XKACHHUE B ipupoae. Pusndeckue U XMMU4ECKUe
CBOMCTBa Maruus v Kaybliusl. BaxkHeimue coequuenns Kanbius (OKCHI, THAPOKCHI, coyin). JKECTKOCTh
BOJIBI U CITIOCOOBI €€ yCTpaHeHUs.

AmoMuHuii: nonoxxenue B [lepuonnyeckoil cucteme xumudeckux anemeHToB . 1. Menneneesa;
CTPOEHHUE aTOMa; HaXOXKJeHue B npupojae. duznueckre 1 XuMHUYECKUe CBOMCTBA altOMUHUA. AM(pOTEepHbIE
CBOMCTBA OKCHU/Ia ¥ TUAPOKCHU]IA ATFOMUHHUS.

Keneszo: nonoxenue B [lepuonuueckoit cucreme xumuueckux snemeHToB 1. 1. MenneneeBa; ctpoeHue
aToma; HaxoxaeHue B mpupoje. Pusndecknue u XUMHUUECKUe CBONCTBA xene3a. OKCUabl, THAPOKCUIBI U
conu xene3a(ll) u xeneza(lll), ux cocras, cBOMCTBA U MOJIyYECHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMyu METaJUIOB M CIUTABOB, UX (PH3HUECKUMHU
CBOMCTBaMM; U3yUYCHHE PE3yIbTATOB KOPPO3HU METAILUIOB (BO3MOKHO HCITOJIh30BAHME BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IAa KAIIBIUsS M HATPUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIICIOBAHUE CBOMCTB KECTKOW BOJIBI; IPOIECcCa TOPEHHS JKelle3a B KUCIOPOIe
(BO3MO’KHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB); IPU3HAKOB MPOTCKAHUS KAY€CTBEHHBIX PEAKIIM HA HOHBI
(MarHms, KanbIys, aTFoMAHAS, TUHKA, sxene3a(ll) u sxenesza(lll), mequ(ll)); HabmroneHue u onrMcanue
MPOIIECCOB OKPAIIUBAHMSI JITAMEHU HOHAMHU HATPHSI, KaJIHsl U KIbLUs (BO3MOXKHO HUCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB I'MJIPOKCHIA ATFOMHHUS ¥ THAPOKCUIA IINHKA;
pelIeHre YKCIIEPUMEHTAIBHBIX 33134 TI0 TeMe «BaKHeHIIe MEeTaJTbl U X COCTUHCHUS.

XuMHSA U OKpY KAKOLIas cpeaa

HoBble maTepuaiibl ¥ TeXHOJIOTHH. BeliecTBa 1 MaTepuabl B TOBCSTHEBHON KU3HH YEJIOBEKA. XUMHUS U
3ZIOpOBI)e. BGSOHaCHOG HUCITIOJIB30BAHUC BCUICCTB 1 XUMHUUYCCKHUX peaKHI/Iﬁ B 61>ITy. HepBaa IIOMOIIIb HpI/I
XMMHUYECKUX 0KOTax U OTpaBiaeHUsIX. OCHOBBI IKOJIOTHUYECKON IPAaMOTHOCTH. XHUMHYECKOE 3arps3HECHUE
OKpy>Karole cpesl (mpeaenbHast qomyctumas konmentpanus semects — [1JIK). Ponbs xumun B periennn
9KOJIOTUYECKUX TTPOOIIEM.

[TpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHI UX MEepepadbOTKH, HX
POJIb B OBITY U IPOMBILIUIEHHOCTH.

XUMHUECKUH 3KCTIEPUMEHT: U3ydYeHUe 00pa3i0B MaTEepHAIIOB (CTEKIIO, CIUIaBbl METAJLIIOB, IIOJIMMEPHBIE
MaTepuabl).

MemnpenMeTHme CBA3H

Peanu3zanus MexnpeaMeTHBIX CBA3€H MPU U3yYEHUU XUMUU B 9 Kilacce OCYIECTBISIETCS Yepes3
HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U NOHATHH, SBISIFOIUXCS CUCTEMHBIMU JUTS
OTJZIETIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT 0 IIMKJIA. Peanu3anys MeXnpeIMETHBIX CBS3€H NPU NU3y4EHUHN
XUMHHU B 9 KJIacce OCYIIECTBIISETCS YepPe3 UCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUHbIX MOHITHUM, TaK U
MIOHATUH, ABIIAIOIIMUXCA CUCTEMHBIMU JUIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHATHS: Hay4HBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHaJIN3, CHHTE3,
KJaccu(ukanus, NepuoAnIHOCTb, HAOJII0IeHUE, SKCIIEPUMEHT, MOCTUPOBaHNE, U3MEPEHHE, MOJIEIb,
SIBJIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MaTEpUaJIbL.

®du3znka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIbI, PaJMOAKTUBHOCTb,
MOJIEKYJIa, DIEKTPUICCKUI 3aps]l, TPOBOJIHUKH, TOTYITPOBOIHUKH, JUIEKTPUKH, (OTOAIIEMEHT, BEIIECTBO,
TeJo, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTATNINYECKas pelIETKa,
CIUTaBbI, PU3NYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, MIIAHETHI, 3BE3/IBI,
ConHize.
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buonorus: ¢porocunTes, npixanue, Onocdepa, FIKocUucTeMa, MUHEpAIbHBIC YA0OPEHUS, MUKPOAJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIBHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOTIaeMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.
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INNIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

Nzydenune xumuu B 8-9 Kiiacce HammpaBJICHO Ha JIOCTHKEHHUE 00YUIarOIIUMHUCS
JMYHOCTHBIX, METANPEIMETHBIX U PEIMETHBIX PE3Y/IbTaTOB OCBOCHHSI yUeOHOTO
npeamera.

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE PE3YIbTATEI OCBOCHUSA IIPpOIrpaMMbl OCHOBHOI'O O6H.[€FO O6p330BaHI/I${ JOCTHUT'aOTCA B X0/1€
O6y‘1€HI/I${ XHMHHU B €IUHCTBC yqe6H0171 M BOCIIUTATEIILHOM JACATCIIbHOCTHU OpFaHI/ISaHI/II/I B COOTBCTCTBHHU C
TpaauIIUOHHBIMHU pOCCHfICKPIMPI CONMOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHLIMU LICHHOCTAMMU,
INPUHATBIMHA B O6IJ.[CCTBG IIpaBujIaMH 1 HOpMaMHU IMOBEACHUS 1 CHOCO6CTBYIOT mmponeccaM CaMOIIO3HaHUs,
CaAMOPAa3BUTHA U COLUAIN3AlINH o6yqafoumxc>1.

JIMYHOCTHBIE PE3yabTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

ITaTpHoTHY€CKOro BOCIIUTAHUSA

1) IEHHOCTHOT'O OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIEIUI0, IOHUMAaHUs 3HaYEHHs] XUMUYECKOW HAayKH B )KU3HHU COBPEMEHHOTI'0 O0IIECTBA, CIOCOOHOCTH
BJIaJIeTh JOCTOBEPHON MH(OpMaIUel 0 MepeoBbIX JOCTHKEHHUIX M OTKPBITUAX MUPOBOH 1
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUAX 00 YCTpOWCTBE MUpa U OOILECTBa;

I'paskianckoro BocnuTanus

2) mpelCTaBICHUS O COLMATBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUN B KOJIJICKTUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, Y4€OHO-UCCIIE0BATEIbCKOM, TBOPUECKOM
U IPYTUX BHUJAX JIEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NEATENbHOCTH MPH BBIOIHEHUU
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3IaHUHN y‘-Ie6HBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIM B TIPOIECCE 3TOM YUeOHOM e TEeIbHOCTH;
T'OTOBHOCTH OLICHUBATh CBOC IMOBCACHUEC U MOCTYIIKN CBOUX TOBapHHIefI C IMO3WLIMN HPAaBCTBCHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEACTBUN MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEMIECTBE U XMMUYECKON PEaKIIMU, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO Pa3BUTHUA HAYKHW U COCTABJIAIOIINX OCHOBY JJId IOHUMAaHHA CYIITHOCTHU H&y‘-lHOfI
KapTUHBI MUpa, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUS IPUPOJbI, B3AUMOCBA3AX
YeJI0BeKa ¢ MPUPOIHON CpesIoi, O pOJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

4) IMMO3HAaBAaTCJIIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTYYCHUC HOBBIX 3HAHUH 110 XHUMHHU, H€06XOI[I/IMI>IX
111 OOBSICHEHUS HaOII0JaeMBIX TIPOIIECCOB U SIBICHUH;

5) no3HaBaTenbHOM, NH(YOPMAIIMOHHON U YNTATENIbCKON KYJIbTYPbI, B TOM UHCJIE HAaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypPOH, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HHGHOPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yYSHHUIO U TTO3HAHUIO, JIIOO03HATEIIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO0, IPOEKTHOM U UCCIIEI0BATENbCKOM AEATEIbHOCTH, K OCOBHAHHOMY BBIOODY

HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHS B ajbHEHIIEeM;

®opMHUpPOBaHUS KYJbTYPbI 310pPOBbS
7) 0co3HaHUs IEHHOCTH ’KU3HHU, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS MOCIIEACTBUN M HENPUATHS BPEAHBIX NPUBbIUEK (YHIOTpeOIeHUs
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QJIKOTOJI5, HAPKOTHKOB, KypEHHUsI ), HEOOXOAMMOCTH COOTFOACHUS TIPaBUI 0€30MMaCHOCTH TIPH OOpaIleHUH
C XUMHUYECKUMH BELIECTBAMU B OBITY U pEabHOM KHU3HH;

TpyaoBoro BOCIUTAHUS

8) uHTEpeca K MPaKTUYECKOMY M3YyUeHUIO0 Mpodeccuit  Tpya pa3inyHoOro pojia, yBaKEHUE K TPyy

u
pe3yJibTaTaM TPYIOBOU IESITENBHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHHS IPEAMETHBIX 3HAHUH 110
XHUMHH, OCO3HAHHOTO BbIOOpa MHAMBHUIYAIbHOMN TPACKTOPUHU MPOAOIKEHUs 00pa3oBaHus ¢ yUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIIEITHON
HpO(beCCHOHaHLHOfI ACATCIIBHOCTHU U Pa3BUTUA HCO6XOI[I/IMBIX YMGHI/If/'I, TFOTOBHOCTb aAallITUPOBATHCA B
npodeccuoHanbHOM cpene;

IKOJIOTHYECKOI0 BOCIIUTAHUSA

9) 3KOJOrMUYEeCKH L1E€IECO00Pa3HOTr0 OTHOIIEHUS K IPUPO/IE KaK UICTOUHUKY KU3HHU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHHUS, TOHUMAHUS [IEHHOCTHU 37I0POBOT0 U 6€301acHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOILIECHMS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/J0POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOICHUSI
IpaBWJ1 O€30MaCHOI0 NOBEIEHUS IIPU pabOTe ¢ BELIECTBAMH, a TAK)KE B CUTYAIUX, YTPOKAIOIINX
3JI0POBbIO U JKU3HHU JIOJIEH;

10) ciocoOHOCTH MPUMEHSTH 3HAHUS, IOJy4YaeMble ITPU U3YUEHUH XUMUH, JUIsl pelIeHUs 3a/1a4,
CBSI3aHHBIX C OKpY’Karollel MpUPOAHOM CpeJoi, MOBBILIEHNUS YPOBHS HKOJIOTHUYECKON KyJIbTYphl, OCO3HAHHUS
r7100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U IyTeil X PELICHUS MOCPECTBOM METOIOB XUMuu; 11)
HKOJIOTUYECKOT0 MBIIIUIEHUS, YMEHUSI PYKOBOACTBOBATbCSA UM B [103HABATEIbHON, KOMMYHUKATUBHOMN U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX Pe3yJabTaTOB BBIACISIOT 3HAYUMBIC IS (DOPMHUPOBAHUS MUPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, IPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, TTPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIE UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUN U3
ATHUX MPEeIMETOB (OPMHUPOBATH MPECTABICHUE O I[ETOCTHON HAYYHOU KapTUHE MHpa, U YHUBEpCaIbHbIC
yueOHbIe AelicTBUA (T03HABATENbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMHUpOBaHKE TOTOBHOCTH K CAMOCTOSITEILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOM
JIeSITETLHOCTH.

MCTaHpCI[MeTHBIC PE3yIbTaTbl OCBOCHUA O6pa3OBaTeHBHOﬁ nporpamMmsal 10 XUMHUH OTPAKAKOT
OBJIAICHNEC YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU I[CflCTBI/IfIMH, B TOM YHCJIC:

ba3oBbIME JIOTHYeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOTI'O MBIIIIJICHUS ITPU OCBOCHUUN 3HAHMUIL: PaCKpbIBATb CMBICJI
XUMHUECKHUX TTOHSITHI (BBII[GJ'ISITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHSITI/ISIMI/I), HCIIOJb30BAaTh IOHATHUA I 0OBSICHEHHS OTACIBHBIX (I)aKTOB n HBHCHHﬁ; BBI6I/IpaTB
OCHOBAHUA U KPUTCPUU IJIA KJ]aCCI/I(bI/IKaI_[I/II/I XHUMHUYCCKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ;
YCTaHABJIMBATL MPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMU HU3YUCHUS; CTPOUTH JIOTUUCCKUC
pacCyxJaCHuAd (I/IHJIYKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I); JA€J1aTh BBIBOJbI U 3aKJIIOUYCHU A,

2) YMCHHUEM IIPUMCHATDH B IPOUECCC MMO3HAHUA ITOHATUA (HpCI[MCTHBIe u MCTaHpe,Z[MCTHLIC),
CUMBOJIMYCCKHUEC (3HaKOBLIe) MOZCIIU, UCITOJIb3YEMbIC B XUMHU, Hp606p8.30BLIBaTL IIUPOKO NPUMCHICMEBIC B
XUMHHU MOACIIBHBIC TPCACTABJICHUSA — XUMHUYECKUM 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas q)opMlea u
YpaBHCHHC XUMHUYECKOU PCaKiM — MpHU PCIICHUU y‘-IC6HO-H03HaBaTCJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapPAKTCPU30BATh CYIICCTBCHHBIC IIPU3HAKHU U3Yy4aCMbIX
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00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKINH; BBISABIATH OOIIHE 3aKOHOMEPHOCTH, IPHYUHHO-
CIICZICTBEHHBIE CBSI3U M TPOTHBOPEUYUS B M3YYaEMBIX MPOIIECCaX U SBICHUIX; TPeAiaraTh KpUTEPUH TSI
BBISIBIICHUS TUX 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIT; CAMOCTOATEIBHO BHIOMPATh CIIOCO0 pelIeHuUs
y4eOHOM 3a/1auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHMS, BRIOUpATh HanboJiee MOAXOASAIINN ¢ yIETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUER);

Ba3zoBbpIMH HcciIe10BaTEILCKUMH JeHCTBUSIMUA
3) yMeHI/ICM HCITIOJBb30BaTh ITOCTABJICHHBIC BOHpOCBI B KQUCCTBC I/IHCprMCHTa IIO3HAaHUsA, 4 TAKXKE B

KauyeCcTBE OCHOBBI U1 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

4) npuoOpeTeHue ombITa MO IUTAHUPOBAHUIO, OPTaHU3ALUHN U IPOBEACHUIO YICHUYECKUX
SKCIIEPUMEHTOB: YMEHHE HA0JII01aTh 32 XOJ0M IIPOLECCA, CAMOCTOSATENIBHO IPOTHO3UPOBAThH €r0
pe3ynbTat, opMyIupoBaTh 000OIIEHHS U BHIBOJBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIEAOBAHNUS,
COCTaBJIATh OTYET O MPOIeTaHHOU pabdoTe;

PadoToii ¢ undgopmanuei

5) ymMmeHueM BbIOMpaTh, AaHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO Pa3IMUHBIX BUJIOB U (HOPM
IIPEJCTABICHUS, TIOIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Hay4yHO-IIOMYJIIpHASL IUTEPATypa XUMUUECKOTO
CoJiep KaHus, CIIpaBOYHbIE T0COOUs, pecypchl IHTepHEeTa); KpUTUUECKH OLIEHUBATh POTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpPMAIIHIO;

6) yMEHHEM IPUMEHSTh PA3IMYHbIE METOABI U 3aIIPOCHI IPU MOUCKE U 0TOOpe HH(pOpMALU U
COOTBETCTBYIOILINX JAaHHBIX, HEOOXOAUMBIX JJIs BHIIOJIHEHUS Y4eOHBIX U IO3HABATENBHBIX 3a/1a4 OIpe
-JIeNIEHHOTO THIIA; TIPUOOPETEHHE OTBITAa B 00JIACTH UCIIOIB30BaHUS HHPOPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPON aKTUBHOT'O MCIIOJIb30BAHUS PA3IUUYHbIX
MOUCKOBBIX CHCTEM; CAMOCTOSATEIBHO BRIOMPATh ONTUMANIbHYIO (hOpMY TIPEICTaBICHUS HH(POPMAIIUY U
WJUTIOCTPUPOBATH PELIaeMble 3a7jaul HECIIOKHBIMU CXEMaMHU, IMarpaMMaMi, ApyruMu popMaMu
rpaduKu U ux
KOMOHHALIMSIMU,

7) yMEHHEM UCHOIb30BaTh U AaHAJTU3UPOBATH B IIpoliecce YUeOHOM U NCCIIeI0BaTENbCKOM
NesITeIbHOCTH HH(OPMALINIO O BIMSIHUM TPOMBIIIJIEHHOCTH, CEILCKOTO X034HCTBa M TPAaHCIIOpPTa Ha

COCTOSIHHE OKPYKArOLIEH IPUPOJHON Cpebl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH € CTBUSIMHU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0OJI€ AUAJIOTa W/IIIM AUCKYCCUH) 110 CYIIIECTBY 00CYK1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TPEIJIOKEHHON 3a/1auu;

9) mproOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBIMOJIHEHUS XUMHUECKOTO YKCIIEPUMEHTA
(J1abopaTOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHOMN U HCCIIEI0BATENbCKON
JEeSATEIILHOCTH TIPH PEIICHUH BO3HUKAIOIIHUX MPOOJIEM Ha OCHOBE yUéTa OOIIMX UHTEPECOB U COTIIACOBAHHUS
no3uiuil (00cyXIeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIHSI COBMECTHBIX IEHCTBUH,
oTpejielieHue KPUTEPHUEB 110 OIIEHKE KaueCTBa BHITIOJTHECHHON paOOTHI U JIp.);

YHuBepcanbHBIMH PeryJSITUBHBIMH el CTBHAMH

11) ymeHueM caMOCTOATEIBHO OMPENENIATh HEeNH AesITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BHIOMpATh Hanboee
s exTuBHBIC CITOCOOBI pelieHns YIeOHBIX M MMO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIILHO COCTABIISITh HITH
KOPPEKTHUPOBATh MPEIOKEHHBIN aITOPUTM JIEUCTBHI MPY BBIITOJIHEHUH 33aHUI C YI4ETOM ITOTYyYEHUS
HOBBIX 3HaHHUH 00 N3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIMX; OLEHUBATH COOTBETCTBHE
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MOJIYYEHHOTO pe3yJIbTaTa 3asiBICHHOM 1IeJH;
12) ymeHueM HCToNb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MpeJiaraeMble B YCJIOBHH 3a/IaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npenMeTHBIX Pe3yIbTaTOB IO OCBOSHHUIO 003aTEILHOIO COACP)KaHUs, YCTaHOBICHHOTO
JaHHOW IpUMEpHO pabodeil mporpaMMoid, BEICTISIOT: OCBOCHHBIC 00YYAOIIMMHUCS HAyYHBIC 3HAHHUS,
YMEHHUS U CIIOCOOBI JeHCTBU, crienuduyeckue s MpeaMEeTHON 001acTu «XUMHUSA», BUIBI 1€ATEIbHOCTH
o
MOJIYYEHHUIO HOBOTO 3HAHMSI, €0 HHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
1 HOBBIX CUTYyalUsX.

[IpenMeTHbIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH y OOYHAIOIIUXCS CIEAYIOIUX YMEHUM:

8 KJIACC

1) packpwisams cmpici OCHOBHBIX XUMUYECKHX MOHITHIL: aTOM, MOJICKYJIa, XHMUYECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CI0XKHOE BELECTBO, CMECh (OTHOPOIHAS U HEOAHOPOAHAS ), BaJICHTHOCTh, OT
HOCHUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast
JOJIs
XUMHUYECKOT'0 3JIEMEHTa B COEAMHEHUH, MOJIIPHBINA 00BEM, OKCUJI, KUCIIOTAa, OCHOBAHUE, COJlb,
3JIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas Peaklus, KIacCUPHUKaLs peaKkui: peakuu
COEIMHEHMS, pEaKLIUU Pa3JIOKEHNUs, PEAKIH 3aMELLEHUs], peakliui 00MeHa, 3K30- U SHJA0TEPMUYECKUE
peakimu; TermioBoi 3hdekT peakuuy; sApo aToMa, IEKTPOHHBIN CIIONH aToMa, aTOMHasi OpOUTaIIb, pajnyc
aToOMa, XUMUYECKas CB3b, MOJIIPHAs U HEIMOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH,
aHMOH, PacTBOP, MAcCOBas JI0JIs1 BELeCTBA (MIPOLIEHTHAsl KOHIIEHTPALs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSTH 3TH TOHATHUS
IIPY OIIMCAHWHM BELECTB U UX IPEBPAICHUN;

3) ucnoavzosames XUMUYECKYIO CUMBOJIMKY JIJIsi COCTABJICHHsI (POPMYIT BEIIECTB U YpaBHCHUI
XUMHUYECKHUX PEaKIIN;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCJMHCHUSX; CTEIICHb OKHUCIICHHSI
3JIEMEHTOB B OMHAPHBIX COETMHEHMSX; IPUHAUIEKHOCTh BELIECTB K ONPeIeIEHHOMY KJIaCCy COEIMHEHHH
1o hopMyiam; BUJ XUMUUECKON CBSA3M (KOBAJICHTHAsI M MOHHAs1) B HEOPIaHUYECKUX COCIMHEHMSIX;

5) packpvisamo cmuicn Tlepuoanueckoro 3akona JI. M. MeneneeBa: 1eMOHCTPHPOBATH TOHUMAaHUE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX IEMEHTOB OT UX INosIokeHus B [leprnoandeckoit
CHCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELLIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHUS,
3aKOHa ABOTaJIpo; OMMCHIBATh U XapaKTepH30BaTh TabIM4Hy0 Gopmy [leproanueckoii cuctemMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJ1aBHas noArpymnmna (A-Tpynna)» u «1modoyHasi moArpyIna
(Bb-rpynma)», mansle 1 GoJbIINE TEPUO/IbI;,COOTHOCUTH 0003HAYEHUSI, KOTOPbIe UMEIOTCS B TalIMIIe
«Ilepuognyeckas cucreMa XuMudeckux aemMeHToB . M. MenaeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi]l si/ipa, o0I1ee YUCI0 JIEKTPOHOB U
pacnpeziesieHne UX Mo 3JIEKTPOHHBIM CIIO0SIM);

6) kraccuguyuposams XUMHYECKHE SJIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMHUECKHE PeakIuu (110
YHCITy U COCTAaBY yYacCTBYIOIIMX B peaKIMU BEUIECTB, [0 TEMJIOBOMY 3D PeKTy);

7) xapaxmepuzoeambs (Onucvléams) OONUIME XUMHYECKHAE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHHHM COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLnii;

8) mpoenoszuposamsv CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOKHOCTH

IMPOTCKAHUSA XUMHUYCCKUX npeBpameHm‘/i B Pa3JIMYHEBIX YCIIOBHUAX,
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9) ebluuCHIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JI0JTFO
XUMHYECKOTO dJIEMEHTa 10 (hOpMyJie COSTUHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;IIPOBOIUTH
pacy€Thl M0 YpaBHEHUIO XUMHUECKOW PEAKIINH;

10) npumensims OCHOBHBIE ONICPAIIH MBICTUTEIBHOMN ESTEILHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHrE, CUCTEMATH3AIIHIO, KJIacCU(UKAIUIO, BEISIBICHUE IPHYNHHO-CIICACTBEHHBIX CBS3CH — JIJIs
HU3YyUCHUA CBOMICTB BCIICCTB 1 XUMHNYCCKUX peaKqu/'I; CCTCCTBCHHO-HAYUYHbIC MCTOAbI ITIO3HAHUSA —
HaOJI0ICHNE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIIEPUMEHT (PEabHBII U MBICIICHHBIN ),

11) credosams npaBuIaM MOJIb30BAHUS XUMUYECKOH IMOCYI0H U Tab0OpaTOpHBIM 000PYI0BaHUEM, &
TaKXKe MpaBuiiaM 0OpaIleHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMH 110 BBITTOJITHEHHIO
71a060PAaTOPHBIX XUMHUYECKHUX OIBITOB IO MOJTYYCHHIO ¥ COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOIA
KHCJIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATH U MTPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI 110 PacliO3HABAHUIO PACTBOPOB IIENIOYEH U KUCIOT
C TMIOMOIIIBIO
WHIUKATOPOB (JaKMyc, heHondranent, MEeTUIOPAHXK U JIp.).

9 KJIACC

1) packpvisams cmbici OCHOBHBIX XMMUYECKUX TIOHSITHI: XUMHUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTENIEHb
OKUCJICHUS, XUMUYECKasl PEAKIIHSI, XUMUIECKasl CBSI3b, TEILIOBON 3 (EKT PeaKkIuu, MOJIb, MOJIIPHBIN
00BEM, pacTBOP; NMEKTPOIUTHI, HEANEKTPOIUTHI, SMEKTPOIUTHUECKAs JUCCOIUAIMS, pEaKIIUU HOHHOTO
oOMeHa, KaTalin3aTop, XUMHYECKOE PaBHOBECHE, 00paTUMbIC M HEOOPATUMBIC PEAKITUU, OKHCITUTEIHLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHUS,
aM(pOTEepPHOCTh, XUMUYECKAs CBSI3b (KOBAJIEHTHASI, HIOHHAS, METAJUIMUECKas ), KPUCTAITMYECKAsl PEIIETKA,
KOpPO3Usl METAJIOB, CIUJIaBbl; CKOPOCTh XUMUYECKON pEaKLUH, IPEAEIbHO I0MYyCTUMAasi KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. 11. 1) U IPUMEHSTH 3TH MOHITHS
MIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHUH;

3) ucnoavszosames XUMUYIECKYIO CHMBOJIUKY ISl COCTABJICHHsT (DOPMYJT BEIIECTB M YPaBHEHU
XUMHYECKUX PEAKIINI;

4) onpedensimb BaJIEHTHOCTD M CTETIEHb OKMCICHUS XUMUYECKUX DJIEMEHTOB B COCMHEHHSX PA3IHYHOTO
COCTaBa; MPHUHAIJIEKHOCTh BEIIECTB K ONMpeAeIEHHOMY KJlaccy COeUHEHH Mo ¢popMynam; BU
XUMHUYECKOH CBS3M (KOBaJICHTHAs, MOHHASI, METAJUTMYECKAs) B HEOPTaHUYECKUX COCTMHEHUSX; 3apsil MOHA
M0 XUMUYecKol (hopMyIie; XapakTep cpebl B BOAHBIX pACTBOPAX HEOPTraHMYECKUX COCTUHEHHM, TUTT
KPUCTAJUTMYECKON pelEéTKU KOHKPETHOTO BEIIECTBA;

5) packpwieams cmoica Tlepuomuueckoro 3akona [I. M. MenesneeBa 1 1€MOHCTPUPOBAThH €r0 MOHUMaHHUE:
OMHCHIBATh M XapaKTepU30BaTh TAOIUYHYIO popMy [lepronnueckoit cHCTEeMbl XUMUYECKUX DJIEMEHTOB:
pa3nuyaTh MOHATUS «TJaBHAs nmoArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymma)y, Mansie u
OOJIBIITHE TIEPHO/IBI; COOTHOCUTH 0003HAYEHH S, KOTOPhIE UMEIOTCS B IEPUOUIECKOM TabuIle, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij apa, ooiee
YHUCJIO AJIEKTPOHOB U PacHpeiesIeHNe UX MO AIEKTPOHHBIM CJIOSIM); OOBSICHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COEAMHEHMI B IIpeiesiaX MaJlbIX MEPUOA0B U IIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) rraccupuyuposams XUMUUECKUE FTICMEHTBI;HEOPTaHUUECKUE BEIECTBA; XMMUYCCKHE PEaKIUu (110
YHUCITY ¥ COCTABY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3D (PEKTY, M0 N3MEHEHUIO CTETICHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

17



7) xapaxmepuzosams (ONMKCHIBATH) OOIINE U CICHU(PUUCCKHE XMMUYECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPIKAAsI OMUCAHUE MPUMEPAMU MOJISKYJISIPHBIX U MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

8) cocmasnsime ypaBHEHHS IEKTPOIUTUICCKOMN TUCCOIMAIINN KUCIIOT, IEI0YeH U COJICH;TOTHbIC U
COKpaIléHHbIC YPABHEHUS PEaKIuii HOHHOTO 0OMEHA; YpaBHEHUS PEaKIUii, OTBEPKIAIOIIHX
CYIIECTBOBAHHE TCHETUYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3IINIHBIX KJIACCOB;

9) packpwisams CyuwHOCHbOKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEACTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIHIA;

10) npoenozuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH ITPOTEKAHHSI
XUMHUYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

11) ebiuucisimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB; MACCOBYIO JIOJIIO
XMUMHYECKOT0 3JIEMEHTA 110 (OpPMYJIe COSMHEHNUS; MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE; MPOBOIUTH
pacu€Thl 0 YpaBHEHUIO XUMHUECKOW PEAKIINH;

12) credoeams npaBuiIaM MOJIb30BaHUS XUMHUYECKO#H MOCYI0H 1 J1aOOpaTOPHBIM 000PYI0BaHHEM, A
TaK>Ke TIPaBHJIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUY C MHCTPYKIUSIMH IO BHITIOTHEHHUIO
J1a00paTOPHBIX
XHUMHAYECKHX OIBITOB IO MOJYYSCHHIO U COOMPAHHIO ra3000pa3HbIX BENIECTB (aMMHUAKa M YTIICKUCIIOTO ra3a);

13) nposodums peaxiyu, MOATBEPIKAAIOIINE KAUeCTBEHHBIH COCTAB PAa3IMYHbBIX BEIECTB: PACIIO3HABAThH
OIIBITHBIM ITyTEM XJIOPU[I-, OPOMUJI-, HOJHI-, KapOOHAT-, pocdart-, cuiamkar-, cynbhar-, THIPOKCH/I-UOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BCIIICCTB;

14) npumernsims OCHOBHBIE OTIEPALIUN MBICIUTEIBHOM JCATEIbHOCTH — aHAJIU3 M CHHTE3, CPAaBHCHUE,
000011IeHUE, CUCTEeMATH3AIINIO, BBISIBICHHE TPUYHMHHO-CIICICTBCHHBIX CBS3EH — JUIS U3YUEHHsI CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIUil; €CTECTBEHHO-HAYYHbBIE METO/IbI IO3HAHUSI — HAOJIIOJICHHE, H3MEPCHHE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

Ne
n/n

HauMenosanue
pa3iesioB U TeM
MPOrpaMMbl

KoaunuecTtBouacos

BCEro KP

1P

JiieKTpoHHbIe (U poBbIe) 00pa3oBaTebHbIEPECYPCHI

1.1.

XuMHUS — BaKHad
001acThb
CCTECTBO3HAHUS U
MPAKTUYECKOU
JIEeATEILHOCTH
YyeJI0BeKa

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

/1521 /start/ POIL ypok Nel-5.

MynbTUMEIUHHBIN TUCK, IPUIIOKEHHE K YUEOHUKY
O.C. T'abpuensn Xumus 8 Kiacc.

bubnuoTeka BU1€0ypOKOB

https://interneturok.ru (8 kacc)
http://maratakm.narod.ru Caiit « Mup XuMu»
http://webelements.narod.ru [lomynspuas
6I/I6HI/IOTeKa XUMHUYECCKUX DJIEMCHTOB
https://videouroki.net/video/01-himiya-kak-chast-
estestvoznaniya-predmet-himii.htmil

POIII xumusg 8 knace vpokNel.2

1.2.

BemecTBa

u
XHMI’I‘I@CKI/IepCaK
00505

15 1 0

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

11522/start/ POIL ypok Ne6-7.

MynbTUMEIUHHBIN TUCK, IPUIOKEHHE K YUEOHUKY
O.C. TI'abpuensn Xumus 8 kiacc.

bubnuoreka BHAICOYPOKOB

https://interneturok.ru (8 kiacc)
http://classchem.narod.ruKouTpen — Xumust mi1s Beex:
y4eOHOMH (pOpPMAIIMOHHBIH calT
http://experiment.edu.ru AJIXUMUK: caiit JI.1O.
Anux6epoBoii
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/

Hroronopazaeny

20

2.1,

Boznyx. Kucnopon.
[TonsaTue 06 okcumax

https://resh.edu.ru/subj

ect/29/

https://resh.edu.ru/subj

ect/29/8/

POII ypox

Nell,12,15,16,23.

MynbTUMEURHBIA AUCK, TPUIIOKEHHE K YICOHUKY
O.C. T'abpuensn Xumus 8 xiacc.

bubnuoreka BuIeOypoKoB
https://interneturok.ru (8 kacc)

http://www. nanometer.ru OnnaiiH-cIpaBOYHUK
xumuueckux 3aeMeHToB WebElements
https://interneturok.ru/lesson/chemistry/8-
klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha
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2.2

Bogopon.
ITousThe o KuCIOTAX U
COJISIX

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

ypok Nel13,19,20,21,22. MynbTUMUIUNAHBINA TUCK,
npuioxenue kK yueouuky O.C. ['abpuensn Xumus 8
Kj1acc.

bubnmoreka BUIEOypOKOB

https://interneturok.ru (8 kiacc)
http://classchem.narod.ruKonTpen — Xumus mi1s Beex:
yueOHOMH(POPMAITMOHHBIH CaT

http://experiment.edu.ru AJIXUMUK: caiit JL.IO.
Anuk6epoBoii
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHok-Ha-
YPOK/8-Ki1acc-nepBblii-To1-00y4eH st/ ypoK-47-KuCI0ThI-
COCTaB-KJIacCU(HUKAUI-HOMEHKIIATypa-
MOJIy4€HUE-KUCIIOT
https://www.sites.google.com/site/himulacom/3soxok-Ha-
ypOK/8-Ki1acc-NepBbIA-TO1-00yueHHs1/ypoK-49-
COJ'II/IKJ'IaCCI/I(l)I/IKaI_II/IH-
HOMEHKJIaTypa-CloCOObI-110IyYeHUS-COIIEH

POII, ypox Nel3

2.3.

KonnuecTBeHHBIEOTH
OLLECHUS B XUMUU

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POII ypox Ne8,9,10. MynbTuMeqUiHBIN AUCK,
npuioxenue k yueouuky O.C. I'abpuensn Xumus 8
KJj1acc.

bubnuoreka BUICOYPOKOB

https://interneturok.ru (8 xacc)

http://chemistry. narod.ruXuMuK.py: caiit o xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-
zadachi-po-khimii-
14608/kolichestvo-veshchestva226776/re-91ae5ac2-
1e8d-4f6d-936f-0645h96f2afa

2.4.

Bopa. PactBopsr.
ITousarue 00
OCHOBaHMIX

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/

POII ypok Ne14,17,18,23. MynbTUMEIUNAHBIN AUCK,
npunoxenue kK yaueouuky O.C. I'abpuensn Xumus 8
KJ1acce.

bubnuoreka BuIeOypoKoB

https://interneturok.ru (8 kiacc)

http://chemistry.

narod.ruXuMuK.py: caiiT o xumuu
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2.5.| OCHOBHBIEKII 11 1 1 https://resh.edu.ru/subject/29/

acChIHEOpraH https://resh.edu.ru/subject/29/8/

HYECKHX https://resh.edu.ru/subject/lesson/2062/main/

COCIMHECHHUI PO ypox Nel4,17,18,23. MynbTuMe AUAHBINA AUCK,
npunoxenue k yueounuky O.C. ['abpuensa Xumus 8
KJ1acce.
bubnmoreka BUIEOypOKOB
https://interneturok.ru (8 kacc)
http://chemistry.
narod.ruXuMuK.py: caiit o xumuu

HTtoro no pazneny 30
3.1.| [Teprognueckuii 7 |0 0 https://resh.edu.ru/subject/29/

3aKOH M https://resh.edu.ru/subject/29/8/

[Tepnoanveckas POII ypox Ne25-28

CHUCTEMA bubnuoreka BUICOYPOKOB

XHMHUYECKUX https://interneturok.ru (8 kiacc)

3JICMEHTOB http://classchem.narod.ruKouTpen — Xumus 1is Bcex:

. U. Menneneena. yueOHOUH(POPMAIIOHHBIH CaiiT.

Crpoennearoma http://chemistry. narod.ruXuMuK.py: caiit o
XUMHUHN
https://videouroki.net/video/3-pieriodichieskii-
zakon-i-pskhe-d-i-
miendielieieva.htmlhttps://resh.edu.ru/subject/
lesson/2053/start/

3.2.| XuMHuuecKas CBS3b. 8 |0 0 https://resh.edu.ru/subject/29/

OKHCITUTEBHO- https://resh.edu.ru/subject/29/8/

BOCCTAHOBHTEIILHbIC POII ypok Ne29-34

peakun https://interneturok.ru (8 xiracc)
http://chemistry. narod.ruXuMuK.py: caiit o xumun
https://skysmart.ru/articles/chemistry/himicheskaya-
svyaz
https://skysmart.ru/articles/chemistry/okislitelno-
vosstanovitelnye-reakczii

Wtoromopazneny: 15
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO |68 |3 6
YACOB IIO

[TPOTPAMME
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9 KJIACC

Ne | HamMeHoBaHue pa3/iesioB U TeM MPOTrpaMMBbl KosmuecTtBouacon DJIEKTPOHHbBIE
n/n Beero | KOHTPon | npaxriy| (WHPPoBLIe)
ALIE eCKHe o0pa3oBaTe/ibHbIE
padornl | paGornr | PECYPCHI
Pa3nen 1. BemecTtBo M XUMHYECKHE PeaKIHH
1.1.| IToBTOpeHue u yriy0OieHne 3HaHUH OCHOBHBIX 5 0
1.2.| OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUAX peakiuii | 4 0 0
1.3.| Onexrponutnueckas muccorpaiys. Xumuueckue | 10 1 ‘ 1
HTtoro no pazneny 19
Paznen 2. HemeTa/uibl M MX cCOeIUHEHUS
2.1.| O6mas XxapakTepruCTUKa XMMHUYECKUX DJIEMEHTOB |5 0 1
2.2.| O0uIas XapakTepUCTUKA XMMUUECKHX DJIEMEHTOB | 5 0 0
2.3.| O0mias xapakTepUCTUKA XUMHYECKHUX IEMEHTOB | 8 0 1
2.4.| O0Omias xapakTepUCTHKA 8 1 2
XHUMHUYECKUX IJICMEHTOB
IVA-rpynmel. Yriepoxa u
KPEMHUI U UX
COCIMHCHHUS
Hroro no pazgeny 26
Paznen 3. MeTanjibl M MX COeIMHEHHS
3.1.| Obmme cBOiCTBAa METAJIOB 4 0 0
3.2.| Baxselimme MeTAJUIB U UX COCIUHEHUS 15 1 2
HToro mo pazneny: 19
Paznen 4. Xumusi U oKpy:KRamomas cpeaa
4.1.| BemecTBa u MaTepuabl B )KU3HH YEJIOBEKa 4
Wtoro no pazzgeny: 4
OBHIEE KOJIMYECTBO YACOB I10 IMTPOT'PAMME | 68 3 ‘7
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INOYPOYHOE IIVTIAHUPOBAHMUE 8 KJIACC

Ne | Temaypoka KoanuecTBo4acos Hara Buaebl, popmsl
n/n U3Y4YeHHSs] | KOHTPOJIs
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. |IIpenmer xumuu. Poib 1 0 0 CaMoolIeHKa ¢
XMMUU B )KU3HU YEIOBEKA. UCTIOJIb30BaHUEM
Meroabl n3y4eHus: XUMUHU. «O11€HOYHOTO

JMCTAY;

2. | ArperaTHbBIECOCTOSTHUS 1 0 0 CamoolieHKa ¢

BEIIECTB UCTIOJIb30BaHUEM
«O11€HOYHOTO
JHCTa;

3. |I[pakruueckas padota Ne 1 " |1 0 1 [IpakTnueckas
[TpaBwmia paboThl B paborta;
nabopaTOpHH U MPUEMBI
oOparmeHus ¢
1a00paTOPHBIM
obopynoBanuem"

4. | ®usnueckue sIBICHUS - 1 0 0 [MuchrMeHHBIIK
OCHOBA pa3/IeJICHUs CMecei OHTPOJIb;

5. |IIpakrudeckas pabota Ne2 |1 0 1 [TpakTuyeckas
"Paznenenue cmeceit" (Ha paborta;
puUMepe OYUCTKU
MOBapEHHO con)

6. | ATOMHO-MOJIEKYISIPHOE 1 0 0 [MucpmMeHHBIMK
yueHue. XUMHUYeCKHe OHTPOJIb;
DIIEMEHTHI

7. | BemectBa mosekynsipaoro u | 1 0 0 YcrHeriionpoc;
HEMOJIEKYJISIPHOTO
crpoenus. [IpocTsie u
CJIO’KHBIEBEIIECTBA

8. | BHAaKUXMMHUYECKHUX) 1 0 0 VYcerHbiiionpoc;
JIEMEHTOB

9. | BHAKHXHMHYECKUX? 1 0 0 YcrHeliionpoc;
JIEMEHTOB [TuceMenHbII

KOHTPOJTb;
10. | XumunueckuehopMyIisl 1 0 0 TectupoBanue;
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11. | OtHoCHuTENBEHAS [InceMeHHBIMK
MOJICKYJISIpHAs Macca. OHTPOJIb;
MaccoBas nons
XUMHUYECKOT0 3JIEMEHTa B
COCMHEHUHU

12. | BaneHTHOCTHATOMOB [MuceMeHHBIK
XUMHYECKUXAJIEMEHTOB OHTPOIIB;

13. | Cocrasnenue Gpopmyin [TuceMeHHBINK
OMHAPHBIX COEAUHEHHH 1O OHTpOJIb;
BaJICHTHOCTH.

14. | Xumnueckuepeakuuu TectupoBanue;

15. | XumuueckueypaBHEHUS VYcrasiitonpoc;

16. | XuMuveckueypaBHEHHS [IucbmenHbIiK

OHTPOJIb;
17. | TunbIXUMHUYECKUXPEAKIIHHA [TucbmeHHBbIIK
OHTPOIIb;

18. | TUnmBIXUMHYECKUXPEAKIIHIA TectupoBanue;

19. | IToBTOpeHue u 0000IICHNE TectupoBanue;
paznena. [loaroroska k
KOHTPOJIBHOM paboTe

20. | KouTponbeHas padora Ne 1 KonTtponbHasp
o pazaeny abora;
"[lepBoHayanbHbIE
XUMHUYECKUE TTOHATHS"

21. | Bo3nyx u erococraB CamoornieHKka ¢

UCIIO0JIb30BaHUEM
«O1eH04YHOr0
JUCTay;

22. | Kucmopon YcrHbIionpoc;

23. | Ilpaktudeckas padora Ne 3 " [IpakTnueckas
[Tonydenue u cobupanue pabora;
KHCIIOpO/1a, U3yUYEHHUE ero
CBOMCTB"

24. | Oxcunsl IInceMEeHHBINK

OHTPOJIb;
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25. | TemnoBoii 3¢ dexr JuKkranT;
XMMHYECKOHN peakiuu. JK30-
U DHIOTEPMUYECKUE
peakuuu
26. | Bomopon [TucbmeHHBbIIK
OHTPOJIb;

27. | Tlpaktuueckas padbora Ne 4 [IpakTuueckas
"[Tonyuenue u cobupanue pabora;
BoJiopoaa"

28. | Kucaotsl, X COCTaB U CamoorieHka ¢
Kiaccuukanus UCIIOJIb30BaHUEM

«O11€HOYHOT O
JHCTa;

29. | CepHasi ¥ COJISIHASI KUCIIOTHI, [MucprMeHHBIIK
UX CBOMCTBA U IPUMEHEHHE. OHTPOIIB;

30. | Comnm, ux cocTaB U JluKTaHT;
Ha3BaHMUS.

PactBopuMocThCONEl B
31. | KonnuecTBoBemecTBa [TucbmeHHBbIIK
OHTPOIIB;
32. | MonsipHBIHOOBEMIa30B [TuceMeHHBIK
OHTPOJIb;

33. | PacueThImoXuMHYECKIMYP [MucrMeHHBIIK
aBHEHUSIM OHTPOJIb;

34. | PacueThIMOXMMHUYECKUMYP [IncbMeHHBIK
aBHEHUSM OHTPOJIb;

35. | Bona. [TucbmeHHBIIK

OHTPOJIb;

36. | OcHoBaHUs Y cTHBIOTPOC;
37. | PactBopbl. MaccoBast 10J1st [MucrMeHHBIIK
PacTBOPEHHOIO BEIIeCTBa OHTPOJIb;

38. | [Ipaktuueckas padorta Ne 5 [IpakTnyeckas

"[IpuroroBneHue pacTBOPOB paborta;

C OIpPEACIEHHON MacCOBOM
JI0JIE PaCTBOPEHHOTO
BeniecTa”

25




39.

KoHTposibHasg pa6oTa N22 no
TeMawm;
«Kucnopog.Bonopon.Boza.
Kosm4yecTBeHHbIe OTHOILIEHHUS

B XUMHUH»

KoHTpo/bHas
paboTa

40. | Okcuapl, uX Kiaccuukamus CaMooI11eHKa C

1 XUMHYECKHE CBOMCTBA HUCIIOIb30BaHHE
M«O1LIeHOYHOT O
JINCTA;

41. | OcHoBaHnus, Ux [T1uChbMEHHBINK
KJ1accuukanus u OHTPOJTb;
XUMHUYECKHE CBOMCTBA

42. | XUMHYECKUECBOMCTBAO TectupoBanue;
CHOBaHUI

43. | Kucnotsl, ux [TuceMeHHBINK
KJIacCU(pUKAIIHS. OHTPOJTb;

44, | XuMAYECKUECBOMCTBAK ITuceMEHHBINK
HCIOT OHTPOJIb;

45. | Conu, ux KiaccuuKanms u ITnceMeHHBINK
XUMHYECKHE CBOMCTBA OHTpPOJIb;

46. | Conu, ux Kiaccu(pHKamms u Ycrabiiionpoc;
XUMHYECKHE CBOMCTBA ITnceMeHHBIH

KOHTPOJIb;

47. | TeneTnueckas CBsI3b MEXKIY [MucrMeHHBIIK
KJIaCCaMH HEOPTaHHUYECKUX OHTPOIIB;
COeIMHEHHNH

48. | TIpaktuueckas pabora Ne 6 [IpakTnyeckas
Pewenue pabora;
IKCIIEPUMEHTAIBLHBIX 337124
1o TeMme "OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
coearHeHnin"

49. | TToBropenue u 00001IICHHE YcTHbIlONpOC;
pazaena. [lonroroBka k IIucrMeHHbIi
KOHTpPOJIbHOM paboTe KOHTPOJIb;

50. | KouTponbsHast pabota Ne 2 KoHnTponbHas
no pazzaeny "Baxneimue pabora;

MIPEACTaBUTEHN
HEOPraHUYeCKHX BelecT"
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51. | EcrecTBeHHEBIE ceMelicTBA YcerHbliionpoc;
XUMHUYECKUX IJIEMEHTOB.
AMQOTEpHOCTD.
52. | OTKpBITHE IEPUOTYECKOTO YcrHbiiionpoc;
3akoHa /[.M.MeHnneneeBa
53. | CTpoeHHEITEKTPOHHBIXO YcerHbiionpoc;
0oJouek
54. | Ilepuoarueckas cuctema [TuceMEeHHBINK
XUMHUYECKUX HJIEMEHTOB OHTPOJIb;
JA.N.Menneneena
55. | XapaKTepruCcTUKa JIeMEHTa [TncbMeHHBIMK
1o nosioxenuto B [ICXD OHTPOJIb;
J.M.MenneneeBa
56. | XapakTeprcTHKa JIEMEHTa TectupoBanue;
o nosioxkeHuto B [ICXD
JA.N.Menneneena
57. | 3HaueHUE MEPHUOTUICCKOTO YcrHbiiionpoc;
3akoHa u [ICXD
J.M.MeHneneeBa
58. | NoHHAsIXUMHUYECKASCBS3h VYerHbiiionpoc;
[TuceMeHHbI
KOHTPOJIb;
59. | KoBaneHTHasXxuMu4eckas VYerHbiiionpoc;
CBA3b
60. | KoBasieHTHast HemosIpHAast U VYerHbiiionpoc;
MOJIIpHAst XUMUYECKAs! CBA3b IIucemenHbIi
KOHTpOJIb;

61. | CTeneHbOKUCIeHUS VYerHbiiionpoc;
62. | OKHUCITUTENBHO- [TnchbMeHHBIIK
BOCCTAHOBUTEIIbHBIE OHTPOJTb;

peakuumn

63. | OKHCITUTENBHO- ITucpMeHHBINK
BOCCTaHOBUTEIHHBIE OHTPOJIb;
peakmu

64. | [ToBTOpeHue u 06001ICHNE YcrHeliionpoc;
pazaena. [lonroroBka k ITucemeHHbIN
KOHTPOJBHOU paboTe KOHTpOJIb;
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65. | KourponbHas padorta Ne 3 1 1 0 KonTponbHasp
110 pa3aeiny a60Ta;
"Ileppoguueckuii 3aK0H.

[ICXD I.1. Menneneena.
CrpoeHue aTOMOB.
Xumnueckasicpsizb. OBP"

66. | Peseps 1 0 0 YcrHeliionpoc;

67. | Pezepn 1 0 0 YcTHbBIONpOC;

68. | Pe3eps 1 0 0 'Y cTHBIONPOC;

OBIIEE KOJIMYECTBO 68 3 6

YACOB I10 [TIPOT'PAMME

9 KJIACC
Ne | Tema ypoka KosmmmuecTBo yacos Buaebi, popmbl
n/n KOHTPOJISA
BCEr0 | KOHTPOJbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. | Ilepuoauueckwii 3akoH. [lepuoanueckas |1 0 0 YcTHBIN onpoc;
cucTeMa XMMU4eckux 3meMenToB . 1.

Menneneena

2. | CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B 1 0 0 YcTHBIN onpoc;
W3MEHEHUHU CBOMCTB XUMHUYECKUX
3JIEMEHTOB B MIEPUOINYECKON Tabnuie

3. | Knaccudukanus 1 HOMEHKIATypa 1 0 0 YCTHBIN 0TIpOC;
HEOPTraHUYECKHUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJaccamM HEOPraHUYECKUX
COECIMHEHU I

4. |T'eHeTHueckas CBS3b HEOPraHUIECKHUX 1 0 0 CamoolieHka ¢
BELIECTB HCIIOJIb30BaHUEM

«O1eH04YHOr0
JUCTaY;

5. | Crpoenue BemiecTBa: BUabl XuMuueckon |1 0 0 YcTHBIN 0onpoc;
CBA3U. TUIBI KPUCTATIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIIECTBA OT THUIIA
KPHUCTAJUTMYECKON PEIIETKH.
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OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
peaknuu. Peakuuu coenuHeHU,
pa3noKeHusl, 3aMENICHUs U OOMEHa C
TOYKH 3PEHUS OKUCIICHUS U

VYceTHBIT 01poc;

BOCCTAQHOBJICHUS

7. | TemnoBoii 3pPeKT XUMHIECKUX PEAKIIHIA. YcTHBIN 0npoc;
DK30- U SHIOTEPMHUUYECKUE PEAKIIHH.

8. | CKOpOCTh XMMHUYECKHX PEaKI[UiA. YcTHBIM onpoc;
[lepBoHayaIbHBIEC IPEACTABICHUS O
KaTayuse.

9. | OGpaTtumbic U HEOOPATHUMBIC PEAKIIUH. YcTHBIN onpoc;
IToHATHE O XUMUYECKOM PaBHOBECHH.

10. | Teopwust 31€KTPONTUTHYECKOI CamoorneHka ¢
JIUCCOLMALUU. DIEKTPOJIUTHI U UCIIOJIb30BaHUEM
HERJICKTPOJIUTHI «OLeHOYHOT 0

JHMCTaY;

11. | CymHocTb mporiecca 3JeKTPOITUTHICCKOM YcTHBIN onpoc;
JMCCOIIMAITUH.

12. | DnekTponuTHYECKas AUCCOIUAIUS YcTHBIN onpoc;
KHCJIOT, OCHOBAaHUM U COJIEH.

13. | CnaOble U CHIIbHBIC JICKTPOJIHTHL. CamoorieHka ¢
CreneHpb qUCCOIMAITIH. UCTIOJIb30BaHUEM

«O1€HO4YHOT 0
JUCTaY;

14. | Peakuuy HOHHOTO OOMEHA M YCIIOBHS MX VYeTHBIT onpoc;
MPOTEKaHMS

15. | Xumudeckue cBOWCTBA OCHOBHBIX [MuceMeHHbIH
KJIAaCCOB HEOPTAaHWYECKUX COSJMHEHHH B KOHTPOJIb;

CBeTe MpecTaBIeHul 00

JIEKTPOIUTUYECKOM TUCCOIMALINY U

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX

pEaKIHsIX.
16. | [TonsiTue o rUIpOIM3E COTEH. VYcTHBIN onpoc;
17. | O606menue o remam «Kiaccudukarus CamoorieHka ¢

XUMHUYCCKUX peaKuHﬁ»,
<<3J'ICKTpOJ'II/ITI/I‘-ICCKaH JAUCCOIHaIIA»

HUCIIOIB30BAHUEM
«OLEeHOYHOT O
JINCTa;
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18. | [Ipaktrueckast pabora Nel. Perrenune [IpakTnueckas
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe pabora;

19. | KonrpospHas padora Ne 1 mo Temam KontponbHas
«Knaccuduxanus XuMHIeCKUX pabora;
peakuiinu «IIEKTPOITUTHIECKAs
JUCCOLIUALUS.

20. | ITonoxkeHue rajjoreHoB B MEPUOINIECKOI YcTHBIN onpoc;
TaOJIMIIE U CTPOCHHE UX ATOMOB.

CgolicTBa, MOJIy4YEeHUE U IPUMEHECHHUE
raJIOreHOB.

21. | Xmop. CBoiicTBa U MPUMEHEHHUE XJIOpa. YcrTHbIN onpoc;

22. | Xmoposogopo. [onydenue u YcTHBIN onpoc;
IIPUMEHEHHE XJIOPOBOIOPOJIA.

23. | ConsiHast KMCIIOTA U €€ COJIH. YcTHbli onpoc;

24. | [Ipaktuueckas padora Ne2. [TonyueHue [IpakTuyeckas
COJISTHOM KHCIIOTBI U U3yYeHUE € pabora;
CBOMCTB.

25. | O0OmIas xapakTepucTuka 3neMeHToB VIA- YcTHBII ompoc;
rpymnibl. OCOOEHHOCTH CTPOEHUS aTOMOB
ATHX 3JIEMEHTOB, XapaKTepHBIE ISl HUX
creneHu okucienusi. CTpoeHue u
¢du3nyeckre CBOUCTBA MIPOCTHIX
BELIECTB— KHUCJIOPOJa U CEPHI.

A

26. | XuMHYeCKUe BBOMCTBA M IPUMCHEHHE [MucrmeHHbIH
CepBhl. KOHTPOJIb;

27. | CepoBOJ0pOI, CTpOCHUE, (PU3NIECKUE U VYcTHBIN onpoc;
XUMHUYECKHE CBOKCTBA

28. | Okcupl cepbl Kak MpeICTaBUTEH YcTHBI onpoc;
KHUCJIOTHBIX OKCHJIOB.

29. | CepHas KUCJIOTA U €€ COJIH. YeTHBIN 0onpoc;
KagecTBenHast peakiust Ha Cynbdar-moH.

30. | ITomoxenwue a3ota u pocdopa B VYcTHBIN onpoc;

MIEPUOIUYECKON CUCTEME XUMUYECKHUX
JJIEMEHTOB, CTPOCHUE UX aTOMOB. A30T:
CBOMCTBA U IPUMEHEHNE.
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31.

Ammuak. Ousndeckue 1 XUMUUECKUE

CaMool1eHKa ¢

cBoiicTBa. [lonyuenue u npumeHeHue. HCITOJIb30BAaHUEM
«O11€HOYHOT 0
JUCTaY;

32. | [Ipaktuueckas padora Ne3. [TonyueHue [IpakTuyeckas
aMMMaKa U U3y4eHHE ero CBOMCTB. pabora;

33. | Conu aMmMoHUSs YcTHBII 0mIpoc;

34. | AzotHas kucinota. CTpoeHHE MOJICKYJIBI. YcTHBIN onpoc;
CaoiicTBa pa30aBIeHHON a30THOU
KHUCJIOTHI.

35. | Conu a30THOM KUCHOTHI. A30THBIE YcTHBIN onpoc;
yaoOpeHus.

36. | docdop. Amnorponust pochopa. YcTHBII onpoc;
CoiicTBa docdopa.

37. | Okxcun dochopa (V). PochopHas VYcrHbIl onpoc;
KHCIIOTA U €€ COJH.
dochopHbICyTOOpEHHUS.

38. | [TonoxeHue yriiepoia ¥ KpeMHHUSI B Camoorienka ¢
MEePUOINYECKON CUCTEME XUMHUECKUX UCTIOJIb30BaHUEM
AJIEMEHTOB, CTPOCHHE UX aTOMOB. «O1eHOYHOTO
AmtoTpornHbIeMOIUpUKAITUHYTIIEPOIA. JINCTa»,

39. | Xumu4eckue CBOMCTBa yriiepoa. YcTHBII ompoc;
Ancopbuus

40. | YrapHslii ra3, CBOICTBa, YcTHBIN onpoc;
¢buznonoruyeckoe AecTBue Ha
OpTraHH3M.

41. | Yrnekuciuplii ra3. YroiapHas KUCIOTa U eé YcTHBIN Oonpoc;
conu. Kpyrosopotyrieposa B npupojie

42. | Ipaktudeckas padora Ne4. TTonydenue [IpakTnueckas
yriaeKucnoro rasa. Kauectsennas pabora;
peaxius Ha KapOOHAT-HOH.

43. | Kpemuuii u ero coenunenus. CTekIo. VYcerHbIl onpoc;
LlemeHT.

44. | TIpaxtuueckas padota Ne5 «Pemienue [IpakTuueckas
AKCIEPUMEHTAIBHBIX 337134 110 pabora;
Teme«HemeTramnsn»

45. | KontpospHas pabora Ne2 o KoHnTponbHas
teme«Hemerammby. pabora;
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46.

[TonoxeHne MeTaJuIoB B IEPUOANYECKOM
CUCTEME XMMUYECKUX JJIEMEHTOB

J.M.MenneneeBa. Metammdeckas CBA3b.

dusnueckue cBOMCTBA METAJIOB.

CrtaBel METAJLIOB.

VYeTHBIT 0onpoc;

47. | HaxoxJeHre METaJIOB B IIPUPOJIC YcTHBIN onpoc;
o01ue crocoObl UX MOTY4YeHHS.

48. | ®uznueckue U XMMUYECKHE CBOMCTBA YcTHBIN onpoc;
METAaJIJIOB.

49. | XumMu4yecKue CBOMCTBA METAIUIOB. Psif VYcTHBIN onpoc;
AKTUBHOCTH (3JIEKTPOXUMUUYECKHUM Pl
HaIpsDKEHNI ) METAJUIOB.

50. | [Ilemounsie meTaiisl. Haxoxnenue B YcTHBIN onpoc;
npupoje. Pu3ndecKue 1 XUMHUYECKHE
CBOMCTBA METAILIOB.

51. | XuMmuueckre CBOMCTBA MIETOUYHBIX ITnceMeHHBIH
METAJIOB KOHTPOJIb;

52. | OKCHIbI ¥ THUAPOKCHIBI IICTOYHBIX YcTHBIN onpoc;
MeTaJuIoB. [I[puMeHeHne meT0YHbIX
METAJIOB.

53. | lllenoyHO3EMENBbHBIC METAILITBI. CamoorieHka ¢
Haxoxnenue B npupone. Kanpuuii u ero HCTI0JIb30BAaHUEM
COEeINMHEHHS. «O1neHoynoro

JINCTAa;

54. | XKecTKOCTb BOJBI U CIIOCOOBI €€ VYcerHbIl onpoc;
YCTpaHEHHS.

55. | Amromunnid. Haxoxaenue B mpupoje. YcTHBIN onpoc;
®u3nyecKue CBOMCTBA, TPUMEHECHHUE.

56. | XuMudeckue cBOMCTBA ATFOMUHHUS YcTHBIN 0onpoc;

57. | AMdoTepHOCTh OKCHIA U TUAPOKCHIIA VYcrHbIH onpoc;
AITFOMUHUS

58. | XKeneszo. HaxoxaeHue B mpupo/Ie. CaMooIIleHKa ¢
®dusnuecKue CBOICTBA, NPUMEHEHHE. HCITOJIb30BAHUEM

«O1neHoyHOrO
JIACTA;
59. | XuMudeckue cBOMCTBA jKele3a YcTHBIN 0onpoc;
60. | Coennuenns xenesa. YCTHBIN 0TIpoc;

32




61. | [Ipaktudeckas pabota Ne 6. XKéctkoctp |1 [IpakTuueckas
BOJIbI M METO/IbI €€ YCTpaHEHHUSI. pabora;

62. | [Ipaktuueckas padora Ne7. Pemenne 1 [IpakTnueckas
IKCIIEPUMEHTATIBHBIX 33/1a4 110 pabora;
TeMme«MeTaubl ».

63. | O600IICHHE U CHCTEMATH3aLHUS 110 1 CamoolieHKa ¢
TeMe«OO01I1e CBONCTBA METAIIJIOBY HCIIOJIb30BaHUEM

«O11€HOYHOT O
JUCTaY;

64. | KontponbeHas padota Ne3 o 1 KontponsHas
TeMe«OO0IIHe CBONCTBA METAILIOB) pabora;

65. | HoBble MaTepHaibl U TEXHOJIOTHH. 1 VYceTHBII onpoc;
BemecTBa 1 MaTepuansl B IOBCEAHEBHON
YKW3HU YernoBeKa. XUMHUS U 3I0POBBE.
be3onacHoe HCMOIB30BaHUE BELIECTB U
XUMHYCCKHUX PEAKIIHA B OBITY.

66. | [IpupoaHble KICTOYHUKH yTieBogopoaoB |1 YcTHBII ompoc;
(yroisb, mpupOIHBIN a3, HePTH),

MPOJIYKTHI UX MEepepaboTKU, UX POJIb B
OBITY U IPOMBILIUIEHHOCTH

67. | OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH. 1 YcTHBII ompoc;
XUMUYECKOe 3arpsi3HEHUE OKPY Karoleit
cpensl (IpeaebHO A0MyCTUMAs
KkoHieHTpanus semects — [1J1K).

68. | Posib XuMHH B peliieHnH sKojorudeckux | 1 CamoolieHka ¢
npo0iem HCIIOJIb30BaHUEM

«O11€HOYHOTO
JUCTay;
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

8 KJIACC

Xumus. 8 kinace/Pynsutuc I'.E., ®enpaman @.I'., AkironepHoe odmectBo «M31aTenbcTBO
«IIpocsemenue»; Beenure cBOW BapHaHT:

9 KJIACC

Xumus. 9 kinace/Pymzutuc I'.E., ®enpaman @.I'., AkunonepHoe obmectBo «M3aaTeascTBo
«IIpocsemenue»; Beenure cBOW BapHaHT:

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 KJIACC

1. KontpomnbHbie paboThl- XuMust: ypoku B 8 kinacce: nmocooue ans yuurens /H. H. Iapa. —
2-¢ u3 ., nepepad. — M.: [Ipoceemenne, 2014.

2. [lpakTryeckue paboThI- XUMUsL: yPOKH B 8 kiacce: mocodue st yaurens /H. H. Tapa. —
2-e u31., nepepad. — M.: IIpocsemienue, 2014.

3.Pynsutucl. E. Xumus: 8 ki.: yueb. ans obmeo0pa3onar.

yupexaenuii / I'. E. Pymsuruc, ®. I'. ®enpaman. — M.: [IpocBenienue.

4. XuMus: 8 KI1.: JIEKTPOHHOE IPUJIOKEHUE K YICOHUKY.

5. apaH. H. Xumus. Paboune nporpammsl. [Ipeamernas
muans yueOnukoB I'. E. Pymsuruca, ®@. I'. ®enpamana. 8—9 knaccsr / H. H. I'apa. — M.:
IIpocremienue.

6["a6pycesaH. U Xumus: paboyas Terpanb:
8 xi1. / H. W. 'abpyceBa. — M.: TIpocsenienue.

7.1 apaH. H. Xumus: 3aa4HUK C «IIOMOIIHUKOM):
8—9 xn. / H. H. T'apa, H. . 'abpyceBa. — M.:
IIpocsenienue.

. Pamenxuit A. M. Xumus: IuIaKTHUECKAH
Marepuan: 8—9 ki. / A. M. Papeuxuit. — M.:
IIpocsenienue.

9.T' apaH. H. Xumus. Ypoxku: 8 k. / H. H.
I'apa. — M.: IIpocselenue..

9 KJIACC
1. IIpakTuueckue padboThl- XuMus: ypoku B 9 kiacce: nocodue nns yuutens /H. H. I'apa. —
2-e u31., mepepadb. — M.: IIpocsemienue, 2014.

2. KonTpomnbHble paboThl- XuMus: ypoku B 9 knacce: nocooue st yuurens /H. H. I'apa. —
2-e u31., mepepad. — M.: IIpocsemienue, 2014.

3Pyasutucl. E. Xumus: 9 ki.: yael. asa o6meodpa3oBar.
yupexaenuii / I'. E. Pymzuruc, ®. I'. ®enpaman. — M.: [IpocBenienue.
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4. Xumust: 9 KIL.: 2JIEKTPOHHOE MPUIIOKEHHE K yICOHUKY.

5.T apaH. H. Xumus. Pabouune nporpammsl. [IpenmerHas
nuaus yuyeOnukoB I'. E. Pymsuruca, @. I'. @enpamana. 8—9 knaccsl / H. H. I'apa. — M.:
IIpocsemienue.

6. a6 pycesaH. U Xumus: pabouas

terpans: 9 k. / H. W. 'abpyceBa. — M.

[Ipoceemienue.

7.1 apaH. H. Xumus: 3a1a4HUK ¢ «ITOMOIITHUKOMY: 8—9 KiI. /
H. H. I'apa, H. U. I'abpyceBa. — M.: [IpocBenienue.

8.Paneukuit A. M. Xumus: TMIaKTUUECKUNA MaTepHal:
8—9 k. / A. M. Pagenxuii. — M.: [IpocsernieHue.

9.'apaH. H. Xumus. Ypoku: 9 xi1. / H. H. 'apa. — M.:
[Ipoceemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

8 KJIACC

. Poccuiickas anekrponHas mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxu3ub»io - https://hij.ru/

. ITogbopHa muteparypsl o xumuuio - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. COopHHUK cTaTeil 0 XUMHIECKUX 3IEMEHTAX, HIUTIOCTPUPOBAHHBINA OMMCAHUEM 3KCIICPHUMEHTOB. -
http://www.periodictable.ru

~N N DN AW

9 KJIACC

1. https://resh.edu.ru/

2. https://interneturok.ru (9 xacc)

3.https://www.alto-lab.ru

4 IToptan Beepoccuiickoit omuMuas! KoJIsHUKOB. hitp://rusolymp.ru/

5. Pycckwuii obpa3oBarenbHblii mopTait. http://www.gov.ed.ru

6. denepanbHbIil poccuiickuii 001eo0pa3oBatenbHbIi opTai. http://www.school.edu.ru
7.®enepanbublii moptan «Poccuiickoe obpazoBanuey. http://www.edu.ru

8. [Mopran kommanuu «Kupumt u Medoauit». http://www.km.ru

9. O6pazoBarenbHbIil mopTan «Yuebay. http://www.uroki.ru
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

YYEBHOE OBOPYJOBAHMUE

1) TexHuueckue cpeacTa
oOy4eHHUS:

1.ITpoexTop, 3Kpan

2. IlepconanbHbIN
KOMIIBIOTEP

3. Kosonku

2) IleuaTHas MpoOAYyKIIHS:

1. I[TpaBwiia TeXHUKHN 0€30MACHOCTH (CTEH]] SKCTIO3UIIMOHHBIN )

2. Ilepuoanyeckas cucreMa xuMuueckux anemeHToB [[.M. MenzaeneeBa (cTeH
AKCMO3UITMOHHBIN) 3. PaCTBOPUMOCTH CoJiel, KHCIIOT M OCHOBAaHUI B BOJIE (CTEH/T
9KCITO3UITUOHHBIH )

4. IlpaBuia noBeeHNs 00Y4aIOIIKXCS B KAOMHETEe XUMHUHU (CTEH]T IKCIO3UIIMOHHBII )
5. [IpaBuna noBeneHus: 00ydarmuUXxcs B KaOMHETe XUMUU (MHCTPYKTAKHU JJIs TPAKTHUIECKUX
paboT u 1abOPaTOPHBIX OIBITOB),

6. JleMOHCTpallMOHHBIE TAOIHIIBI IO XUMHH

7. IeMOHCTpallMOHHBIE IUIAKATHI 10 HEOPTaHUYECKON XUMUHU

8. KomIIeKT mopTpeToB XMMHUKOB

3) CneuunanusupoBanHasi yueOHas MeOelb:

1. Tocka aynuTopHasi ¢ MATHUTHOM MMOBEPXHOCTHIO U C MPUCIIOCOOICHUSIMU TSI KPETUICHUS
tabnu, KapT 2. CTOJ 1EMOHCTPAIIMOHHBIN (M3 ABYX CEKIUH)

. Cron nuceMeHHBIN U1 yuuTens (B KJIAaCCHOW KOMHATE U B JAOOPaHTCKOMN)

. CTOBI IBYXMECTHBIE YIEHUYECKHE B KOMIUIEKTE CO CTYJIbSIMU

. Ctyn nns yaurens

. [lkadb! ceknoHHbIE 7151 000PYI0OBAaHUS B JIAOOPAHTCKOM

. [llkad BBITSKHOM

. Crenka mKoJpHAA

O 0 3 N L W

. PakoBuHa-Moika

10. Tym60uka

11. Crenn KJIacCHBIN YTOJIOK

12. Ceii¢ ans XxpaHeHUs! peakTHBOB

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA ITPAKTUYECKHUX PABOT

VY4eOHo-pakTHUecKoe U yueOHo-1abopaTopHoe 000py1oBaHNe

1) I[TpuGopsl, HAGOPHI OCY/BI U JTAOOPATOPHBIX MPUHAIEKHOCTEN I XUMUYECKOTO
skcnepuMenTa OO1Iero Ha3HAYEHUS:

1. HarpeBarenbHble mpUOOPHI (CIUPTOBKA)

2. Jlocka juist CylkH Mocyibl



2) JleMOHCTpalOHHbIE

1. HaGop mocy/ibl ¥ IPUHAICKHOCTEH ISl IEMOHCTPAIIMOHHBIX OIBITOB IO
xumun 2. Habop nmocyabl 1 puHaANIEKHOCTEH JIJ1s1 BBITOJIHEHUS TPAKTHYECKUX
pabot o xumuu 3. llItatuB ns AeMOHCTpalMOHHBIX TTpooupok [1X-21

3) CneunanusupoBaHHbIE IPUOOPHI U arnaparbl
1. Anmapar (mpubop) 1S TOJTyYEeHUS Ta30B
2. [Tpubop [uist coOupaHus U XpaHSHUS T'a30B

4) KommiexTs! 711 17aO0paTOPHBIX ONBITOB U MPAKTUUECKUX 3aHATHHA 10 XUMUU
1. HaGop mocy/apl ¥ MPUHAUICKHOCTEH A1l YYEHUYECKOTO KCIIEPUMEHTA 2.
HabGop 6anok asist XpaHeHus: TBEpAbIX peakTuBoB (30 — 50 mu)

. Habop cxmsanok ((prraxoHOB) 111 XpaHEHUS! paCTBOPOB PEAKTUBOB

. Habop npobupoxk (I1X-14, I1X-16)

. HarpeBarenu npu6ops! (ciptoBku (50 M)

. [Ipubop a1 nmogyyeHus razon

. lltaTuB nabopaTopHelii xumuueckuit JIX

0 9 N L AW

. Habop mocyasr utst IeMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB
9. KoMIJIeKT BOPOHOK KOHYCOOOpa3HBIX

10. KommiieKT BOPOHOK IMJIMHAPUYECKUX

11. BopoHka aenuTenbHas DHUIMHIPUYECKAs

12. BopoHka KanenbHas

13. KommiekT K010 KOHUYECKUX

14. KomruieKT K00 KpyrioJOHHbBIX

15. KommiekT ko0 MiI0CKOAOHHBIX

16. KommiekT MEH3ypoK

17. KOMIUIEKT XUMUYECKUX CTAaKAHOB

I/ICHOJ'IBSYIOT JJI TIPOBEACHU A Pa3JINYHbIX XUMHUYCCKUX onepaunﬁ.

18. KOoMILIEKT LIMJIMHIPOB:

19. KoMmuiekT mmnaresnei v JI0KeK ISl BEIIECTB:

20. KoMIUIeKT MEeTaNTHIeCKAX U3IETHHN /ISl IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OTBITOB: 32XKHM
BUHTOBOU, 3a)KUM IIPY>KUHHBINU,

3aKUM MPOOUPOUHBIN, JTOXKKA JIJISl CYKUTAHMS BEIIECTB

21. Habop cTeKIsIHHBIX TPYyOOK

22. Habop uznenuii u3 dapdopa u dasuca: crymnka ¢ mectukom Nel , Ne3, Turens HU3KUH, daia
BBINIAPUTENbHAS, TPEYTOIBHUK JJIs1 TUTIIS Ne6.

5) Monenu
KoHCTpyKTOp /7151 COCTAaBICHHS MOJICKYJT

6) HarypanbHabie 00bEeKThI KOJUICKIITUA

1. AnromMuHUM

2. Bonokna

3. KaMeHHBI1 yromib U MpOJYyKTHI €ro nepepadboTKu

4. Kayuyk
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5. MeTtaiutbl ¥ CIjIaBbI

6. MuHepasbl 1 TOpHBIE TTOPOIbI
7. HedTh 1 BakHEHIINE MPOAYKTHI €€ TIEPepadOTKH
8. [limactmaccer

9. TonuBo

10. UyryH u cranp

11. lIkana TBepaoCcTH

7) PeakTuBbl

1. Kucnora comnsinast

2. Habop Ne 3 BC «Illenoun»
Kanust ruapokcua

Kanpuus runpoxcuy

Harpus runpokcuyg

OTOenBHO:
I'mapoxcu aMmmoHus
I'mppokcun meau
IMuapoxcun Gapust

3. OkcHuabl METAIIOB:
Oxkcu Gapust

Oxcup XKernesa (11)
Oxcua ATIOMUAHHS

4. Metansl:

AmoMuHu# (TpaHyIibl)

Xene3o BoccTaHOBI. (MTOPOIIOK)

[uuk (rpanysl)

XKeneszo Metaueckoe BOCCTAHOBIEHHOE BOJOPOAOM

5. Habop Ne 6 C «Opranndeckuie BelecTBa
I'excan

['mroko3a

I'muuepun

®opmanuH

MypaBpuHas KUCJIOTa

Kucnora ykcycHas

OTOensHo:
Hedto
AHnnna

6. Habop Ne 7 C «MuHepanbHble yIOOpEHUS»
AMMOHUI cynbdaT
Kanmnit xnopuctslii
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Kap6amun (MmoueBuHa)

Harpuesas cenutpa (HaTpuii a30THOKHUCIIBIH)
Cynepdocdat rpanyarpoBaHHBIN
Tpunarpuiidocdar rpaHyIMpOBaHHBIN

OTOensHO:
docdoputHas Mmyka
Cymnepdocdar npocroit
Kanuiinas comub

7. Ha6op Ne 8 C «MoHUTBI»
AHUOHUT
Katnonur

8. Habop 11 C «Conu 11 A€MOHCTPALIMOHHBIX
OTMBITOBYAMMUAK O€3BOIHBIN

AMMOHMM YIIIEKUCIIBIA

Kannii yrnekucnbiit

Kanuit yrnekuciblii KUCIIbIi

Kamnii pocdopHoKucbIin

Kanbiuit hocopHOKHUCITBIIM

Kanbuuit pochopHOKHUCIBIN 0THO3aMeIEHHBII
Harpuii yrnekucibliii

Harpuii hbochopHokucnpiii 12-BogHbII

9. Habop Ne 12 BC «Heopranudeckue BeecTBa Jyisl JIEMOHCTPAIMOHHBIX
onsIToBYKanmmit HoauCThIi

Kaunnii s)xene3nctocuHepoiucThii 3-X BOAHBIN

Kaimnii s)xene3ncTocuHepoIncThIin

Kanuii ponanuctelit

Kanuit 6pomMucTsrii

Hatpuii cepHOKuUCIBIN

Harpwuit yrnexkucibii

Hatpuit ¢propuctsrit

Cepa mosoTas

10) HaGop Ne 13 BC «["anorenuipn»
JlnTnit XJI0pUCTHIN

AMMOHUH XJIOPUCTHIN

Bapnii xnopuctsiit

’Keneso xynopHoe 6-BOAHOE

Kannit xnopuctslii

Kanbumii xnopucterit

Marnuit XJIOpUCTBIN

Menp n1ByXnopucTas 2-BoiHas
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Harpuit xsopucrsiii
[{uHK XJTOpUCTBII

OTOensHO:
Xnopun 6apust
XII0pU antOMUHUSA

11. Ha6op Ne 14 BC «Cynwdatsl. Cynbdursl. Cynbhuasn
AJIFOMUHHI CEPHOKUCIIBIN

AMMOHUN CEpPHOKUCIIBIN

Kenesza cepHokucioe 7-MHU BOJAHOE
Kanuii cepHOKHUCIIBIA KUCITBIN
Kanuit cepHokuciblii

Kanpuuii cepHOKUCIBIN 2-BOAHBII
Kymnopoc xene3nsbiit

Kynopoc mennbrit

Kynopoc unHkoBbIi

Marnuii CEpHOKUCIBIA 7-MHU BOJTHBIN
Harpuii cepHucThbIit

Harpuii cepHOKUCBIN O€3BOTHBII

12. Habop Ne 16 BC
AJFOMUHUH TPaHyJIHPOBAHHbBIN
Kenezo (I11) okcun

Kenezo kapOoHMIBHOE

Mens (I1) okuce

IIuHK TpaHyIMpOBaHHBII

13. Ha6op Ne 17 C «Hutpats»
AMMOHHMI a30THOKUCIIBIN
Bapwuit a30THOKUCIBIN

Kanuit a30THOKUCTBIN
Kanpuuii a30THOKHCIIBIN
Hatpuit a30THOKHCIIBIN
Cepebpo a30THOKHUCIIOE

14. Habop Ne 18 C «Coeaunenust xpoma
AMMOHHUS ABYXPOMOBOKHCIIBIH.

Kannst 1ByXpOMOBOKHCTBIN
Kanus XxpoMoBOKHCTBIN

15. Hab6op Ne 19 BC «Coenunenust MmapraHiia
Maprania 1ByOKUCh
Kanuii MmapraHiioBOKuCIbIiM
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16. Ha6op Ne 21 BC «Heopranuieckue
BemecTBanKanb1us OKUCh

Mens (I1) ceprokucnas

Mens (Il) yrnexucnas ocHOBHas
Harpuit yrinekucislit

Harpuit yrinexkucislii Kuciabli

OTaensHO:
[IuHK a30THOKUCIBIN
CBuHeIl a30THOKHUCIIBIHA.

17. Habop Ne 22 BC «MHAUKATOPHI»
MeTunoBelii OpaHKEBbI, HHIUKATOP
®denondranent, UHAUKATOP

18. Marepuaibl:
AKTUBHPOBAaHHBIN yroJib

Bazenun

Kanprus kapOooHat (Mpamop, Men)
[Mapadun
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YT1BepkaeHo

[Tpuxa3 Ne oT 20 L.

JIMPEKTOP LIKOJIBI /B.M.Eroposa/

JIucT BHeceHHMsI U3MEHEHUI U I0NO0JHEeHU B pado4yio nporpaMmmy no XuMuM

e 8-9 kiaaccos

Ne /1

Hara

XapakTepucTUKa U3MEHECHHI

Ocnoesanue

Yuurenb:

42

/Anetiuenxo U.B,/




