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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111eT0 00pa30BaHus, NPEICTaBIEHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (enepaqbHON pabodeil MporpaMmbl
BOCIIUTAHUS U C y4ETOM KOHIIETIIMU MPEMoIaBaHusl y4eOHOTro mpeaMera « X uMHUs
B 00pa3oBaTenbHbIX opranu3zanusx Poccuiickoit @enepanum.

[Iporpamma mo XuMUU Oa€T TMPEJCTABJICHHE O IENsIX, OOIIel CcTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMU Y4e€OHOTO
npeamera, YCTaHABJIMBAET o0si3aTeIbHOE  MPEIMETHOE coJiepKaHue,
IIPEIYCMaTpUBAET PACIPEAECIEHUE €ro IO KilaccaM M CTPYKTypUpPOBAHUE IO
pazznenaM M TeMaM MOpPOrpaMMbl MO XHMHH, OMNPEEIseT KOJIWYECTBEHHbBIE H
KauyeCTBEHHbIE XapaKTEPUCTUKU CoJlep KaHMs, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHHUSI XHUMHUU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTUKM Y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarouuxcs, ONpeAeNsieT BO3MOXKHOCTH TpeaMera s
peanuzanu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TPEeOOBAHUM K
pe3ynbTaTamM 00y4eHHUS] XUMUHW Ha YPOBHE 11eJIeH N3yUeHUs MPeMeTa U OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEILHOM NEATEIBHOCTH OOYYaromerocss Mo OCBOEHHIO
y4e0HOr o coiepKaHusl.

3HaHWE XHUMHH CIY’)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4aromerocsi, €ro MpeACcTaBICHUN O MAaTEpUaJIbHOM EAMHCTBE MHpPA, BaXKHYIO
poiib UrpatoT (QopMUpYEMble XUMHEW MNPEICTABICHUS O B3aWMOIIPEBPAIICHHSIX
SHEPruM M 00 SBOJIIOLMHU BEIHIECTB B MPUPOJE, O MYTAX PEHIeHUs rio0aabHbIX
npo0yieM yCTOWYMBOI'O PAa3BUTHS YETOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBOM U 3KOJOTHYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenne xumun:

CHOCOOCTBYET  pealu3alMd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KyJIBTYPhI IMYHOCTH, €€ 0011IeH 1 (YHKIITMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4aromuxcs, HABBIKOB HX CAMOCTOSTENbHOM  y4yeOHOW  JIesTeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M MCCIEJOBATENbCKUX YMEHHUH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B PO(PEeCCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIMU(UKON HAYYHOT'O MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA1a HA €AMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0Yy4arOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMUECKOE
oOpa3zoBaHHE 00yUYarOIIUXCSI.

JlanHbie HampaBiieHUsT B OOyYEHMHM XUMUU OOECTIEUMBAIOTCS CIEIM(PUKON
collepkaHUsl  y4eOHOro  mpeaMeTra, KOTOPBIA  SBISIETCS  MEJaroru4ecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUU Ha ONpPEIeTEHHOM dTane eé
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSATUN XUMHWH, OCHOB
HEOPraHUYECKOM XHMHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMUHU.

CrtpykTypa copepKaHus MPOrpaMMbl MO XUMHUHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoja Kk e€ uzydeHuro. CoaepxaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUN O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI OHSITUN O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 110 MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HAa OCHOBE TEOPETUYECKHUX MPEICTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTI'O YYEHHUS KAK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /[. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBlIeHUW 00 DIIEKTPOIUTHUYECKON JUCCOIMAIMA BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS pPAcCMATPUBAIOTCA HA OCHOBE OSMIIUPUYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JIPYrOMY, BBINOJHSAS (QPYHKIUH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJy4YCHUs
U3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIISIIOLIEH HAYYHOM KapTHHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW MPUPOJBI, IIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHHMIO U
METOoAaM IO3HaHWA B Hayke. M3yueHue XMMHUM NPOUCXOAUT C MNPUBJICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKalomuid MUp»,
«buomnorus. 5-7 xiacce» u «duznka. 7 Kiaace».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POpMHpPOBAHWME 3HAHUM OCHOB
XMMHUYECKON HayKH Kak 0O0JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
NEATEbHOCTA YEJIIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOUM KYJBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOWT B (POPMUPOBAHWUU CHCTEMBl XUMHUYECKHX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUM,
JOCTYMHBIX O00OOIIEHW MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHUHM K HAayYHBIM METOJAaM T[O3HAHUS TMPU U3YYCHUHU BELIECTB U
XUMHYECKUX peakinii, B (OPMHUPOBAHUH U PA3BUTHUHU MO3HABATENbHBIX YMEHUHA U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIHHOW M Yy4eOHO-UCCIIEOBATEIbCKON
NeSITEeNbHOCTH, OCBOCHHMU TIPaBWJI 0OE€30MacHOrO OOpallleHusi C BeIIeCTBAMHU B
IIOBCETHEBHOM KU3HU.

[Ipu M3y4eHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)XXKHOE
3HaYCHHE MPUOOPENTN TaKue IeH, KakK:

— (¢opMupoBaHHE WHTEIUIEKTYyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHC K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYecKoe MpuOoOIIeHHEe
oOyyarouuxcs K CaMOCTOSTEIbHON IMO3HABATENbHOM JESATENbHOCTH, HAYYHBIM
MeTOoJaM TMO3HAaHMA, (OPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yCIOBH, CIOCOOCTBYIOUIMX MPUOOPETEHUIO 00YyYarOUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, TMO3HAHHS M CaMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHUE MIJIf
pa3IMYHBIX BUIOB JEATEIBHOCTH,

— (¢opmupoBaHue oO0mEeH (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY’KaloIller0 MHUpa, WCIONb3ys 3HAHUS W OMBIT, MOJYYCHHbIE NMPU U3YUYCHUU
XUMHH, TPUMEHATh WX MPH pEHIeHHH MpoOJsieM B TMOBCEIHEBHOW >KU3HU H
TPYJIOBOM I€ATENbHOCTH;

— ¢opMHpoBaHHWE y OOy4YaloIIMXCSd T'YMAaHUCTHUYECKHX OTHOILIEHUH,
MOHWMAHUS [EHHOCTH XUMHUYECKHX 3HAHUW JUIsI BBIPAOOTKH OIKOJIOTHYECKU
1eJIeco00pa3HOro TMOBEAEHUsT B OBITY U TPYIOBOM JEATETBHOCTH B IEJSAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOLIEH IPUPOTHON CPEbL;

— pa3BUTHE MOTHBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpOoduiIsi U HAMPABICHHOCTH JAJbHEUIIEro
o0yJeHUsI.

OOmiee YMCIO YacoB, OTBEACHHBIX IS U3YUYCHHS XHMHHM Ha YpOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, cocTapiser 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYaIbLHbIe XUMHYECKHE IOHATHS

[Ipeamer xumuu. Posib XMMUK B KU3HU YEJIOBEKA. XHUMHUs B CUCTEME HayK.
Tena wu BemecrBa. DU3NYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHUS B XUMHUU. YHUCThIE BEUIECTBA U CMECH.
CniocoObl pa3eneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKUE OdJeMeHThl. CHMBOIBI XUMHUYECKUX
aneMeHTOB. [IpoCcThIe U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumuueckast ¢opMyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi 4OJII XUMUYECKOTIO 3JIEMEHTA B
COEIMHEHUH.

KomnuectBo BemecrBa. Mok, MonsipHast macca. B3auMocBsi3p KOIM4eCTBa,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3NUECKUE U XMMHUUYECKHUE SIBIICHUSI. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BEUIECTB. XMMHUYECKHUE ypaBHeHUs. Knaccubukarms
XUMHUYECKUX PEAKINI (COEAMHEHUS, PA3IOKEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYy/I0H, MpaBuiaMu paboThl B JIabOpaTopuu U
npuéMamMu oOpareHus: ¢ 1abopaTOpPHBIM 00OpPYIOBAHHEM, U3YUCHHE U ONMUCAHUE
¢u3nUecKuX CBOWCTB OOpa3IOB HEOPTraHWYECKHX BEIIECTB, HAOIIOJCHUE
(¢u3znueckux (IUIaBI€HUE BOCKA, TasHUE JIbJIA, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATHUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KUCIOTOMN) SIBIICHUM, HAOJIIOIeHHE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pa3lioxKeHUe caxapa,
B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM OapHsi, pa3ioKeHHE TMAPOKCHIA
Menu (I1) mpu HarpeBaHuu, B3auMOJIEUCTBUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIIOCOOOB pa3felIeHUs CMECEil: ¢ MOMOIIBI0O MarHuTa, (UIbTpPOBaHUE,
BbITIApUBAaHUE, TUCTWUISAIMUSA, XpoMaTorpadus, MpoBeACHNE OUYUCTKHU MMOBAPEHHON
conmy, HaOMIOJeHWE W  ONMUCAaHWe  Pe3ylIbTaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHUS MAacChl, CO3JAHHUE MOJEIEW MOJIEKYII
(I1apocTep>KHEBBIX ).

Baxkueiiume npeacTaBuTe M HEOPraHUYEeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anmeMeHT U mpoctoe
BelecTBo. HaxoxkaeHue kuciopojga B Tpupoje, (U3NYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcuabl. [lpumenenue xucimopoaa. CrocoObl



MOJIyYEHHsI KHCIIOpoJa B Jlabopatopud H  MOpoMbIIUIEHHOCTH. Kpyrosopor
KHUciopoaa B pupojie. O30H — aIoTponHas MoAupUKaIUs KUCIOopoa.

TeroBoit 3(pdeKT XUMUYECKONW peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- M DBHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE
BO3/yXa, YCWICHHUE MapHUKOBOT0 d(dekTa, pazpyiieHnue 030HOBOT'O CIIOS.

Bonopon - »snemeHtr m mpocrtoe BemiectBO. Haxoknenue Bogopona B
npupojse, ¢GU3MYECKHME U XUMHUYECKHME CBOMCTBA, MPUMEHEHUE, CIIOCOObI
nony4yeHus. Kucnorsl u conu.

MosipHbIii 00BEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHEHHSIM.

Odusnueckne CcBoOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacpiieHHble ¥ HEHACBIIEHHBIE PACTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupoze M B KU3HU 4enoBeka. KpyroBopor BOAbI B IIpUpOJE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  cojeoOpa3syroniie  (OCHOBHBIE, KHUCIOTHBIE, aM{OTepHbIE) U
HeconeoOpazyromue. HomeHkinarypa okcumoB. Duzmdeckue W XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyuenune okcuaos.

OcHoBanusi. Knaccudukauust ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHWW. PU3NYECKHE W XHUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnote. Knaccudukarnus kucnor. Homenkmarypa kucinor. Ousnyeckue u
XHMHYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTM MerauioB H. H. bekerona.
[TonydeHnue KUcIoT.

Conu. HomeHnkiarypa coineil. @U3NYECKHE U XUMHUYECKHUE CBOMCTBA COJICH.
[Tonydenue comnen.

['enernueckas CBsI3b MEXK]y KJIACCAMU HEOPTraHUUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEJICNICHUE COAEPKaHUs KUCIOpOAa B BO3JyX€E, MOTYyUYECHHUE,
coOupaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB KHUCIOPOJa, HaOJIOAEHUE
B3aMMOJICUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
npekpaileHuss ropenus (moxkapa), O3HAKOMJIEHHME C oOpa3laMHu OKCHIIOB U
ONKMCAaHWE HX CBOKCTB, MOJy4Y€HHUE, COOMpaHUE, pACIIO3HABAHUE M H3y4YEHUE
CBOMCTB BOAOpoOJia (TopeHue), B3aumozaeicTBrue Bojopoaa ¢ okcujgom meau (II)
(BO3MOKHO HMCTOJB30BAaHUE BHICOMATEPUAIOB), HAOIOJACHHE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM PpAaCTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM
MAaCCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA, B3aUMOJAECHUCTBUE BOJbI C METAJJIaMU
(HaTprieM ©  KalblKeM) (BO3MOXKHO HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),



UCCJENOBaHUE OO0pa3lLoOB HEOPraHWYECKHX BEIIECTB PpAa3IMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUS OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METaulaMH, PEaKUMh HEUTpalu3aluy, IOJYYEHHE HEPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PELICHUE
DKCIEPUMEHTAIBHBIX 3a1ad MO TeMme «BaxHeumme Kiaccbl HEOPraHWYECKUX
COCIMHECHUN.

Hepuognuyecknit 3axkoH u Ilepumoamyeckas cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAS CBS3b.
OKHCINTEeTILHO-BOCCTAHOBUTEIbHbIEC PeaKINU

[lepBble TOMBITKM KJIACCU(PUKALMKU XUMUYECKUX 3ieMeHTOB. [loHsitue o
IpyNNax CXOJIHBIX 3JEMEHTOB (ILLUEJOYHbIE U IIEI0YHO3EMENbHbIE METalIbl,
raJloreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y TUAPOKCUJIBI.

[Tepuonnueckunt 3akoH. Ilepuoagnueckas cucTeMa XMUMAYECKUX 3JIEMEHTOB /1.
N. Mengeneera.  KopoTkonepuonHas W JAJIUHHONEpUOAHAs  (OpPMBI
[Tepuoguueckon cuctembl xumuueckux diemeHtoB JI. . MenneneeBa. Ilepromasl
n rpynnbl. OU3NYECKUM CMBICH IOPSAAKOBOIO HOMEpPA, HOMEpPOB IIepuoaa H
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX s1ep. M3oronsl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  O0OJOYEK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
Ilepnognueckonn cucremsl [[. 1. MenneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA T10 €ro MnoJjiokeHuto B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB I pa3BuUTUA Hayku u npaktuku. [[. Y. MenneneeB — yd€HbId H
IPaKIaHNH.

Xnumuueckast cBsa3b. KoBaneHTHas (moisipHass M HENOJSIPHAs))  CBSI3b.
DNeKTPOOTPULATEIBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHusa.  OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKLIMM.
IIpouecchl OKMCIEHUS U BOCCTAHOBJICHUs. OKUCIHUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB BEIIECTB METAJIOB U HEMETAJIOB, B3aMMOJCICTBHE
TUAPOKCHAA IMHKA C pacTBOPAMHU KHUCJIOT M UIEIOYEH, INPOBEICHHUE OMNBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKLUN
(ropeHue, peakuu pas3yioKeHUs, COSTUHEHMS).

Mescnpeomemmunie ceasu



Peanmn3anpsa MeXnpenIMETHBIX CBS3€M NPH W3YyYEHMM XHMHMM B 8 Kiacce
OCYLIECTBJISIETCS 4epe3 MCIOJIb30BAHME KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
NOHSTHUH, TaK U MOHSITHH, SIBISIOUIMXCS CUCTEMHBIMH JIJIsl OTAENbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO--HAYyYHbIE MOHATHS: HAYYHBIN (aKT, TUMOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukauusi, MNEePUOJUYHOCTb, HaOJIO/IECHNUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepusi, aTroM, OIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PAJIHOAKTUBHOCTh, MOJEKYNA, dJEKTPUUECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYHUHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COHIIE.

buonorus: porocunTes, npixanue, buochepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOpPHBIE TOPOJIHI,
IIOJIE3HBIE NCKOMAEMBIE, TOIUIMBO, BOIHBIE PECYPCHI.

9 KITIACC

BemecTrBo U xXuMH4ecKasi peakiuus

[Tepnonnueckunt 3akoH. [lepuonnueckas cucTeMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKUX D3JEMEHTOB TNEPBbIX TPEX TMEPUOMAOB, Kalldd, KaJIbLMs M HX
COEIMHEHN B COOTBETCTBUM C TIOJOKEHHUEM »JJIEMEHTOB B Ilepmoamueckoi
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BelleCcTBAa: BHUABl XWMHYECKOW CBSA3M. THIIBI KPHUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNH, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanuys XuMUYecKUX peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHU BEIHIECTB, MO TEIIOBOMY 3 deKTy, Mo
M3MEHEHUIO CTETEeHEN OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMHUUYECKUE PEAKLINUU, TEPMOXUMUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocT xumudeckod peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHe 0 rOMOreHHBIX U TeTepOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTe 0 XuMU4eCcKOM paBHOBECUU. DAKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUU M MOJ0KEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHCIANTETHbHO-BOCCTAHOBUTENbHBIE  pEAKLMH,  JJEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBinenue YPaBHEHU I



OKHCJIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust 3EKTPOTUTAYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJICKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMHUYECKOM cBsizu. CteneHp aucconuanuu. CUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y ciioBusi MpOTEKAHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWMCTBa KHUCIOT,
OCHOBaHMM U cojleil B CBeTe TMPEACTaBICHUH 00 3JIEKTPOIUTUUECKON
nucconnanu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSITHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW pEeaKkiuu
OT BO3JICUCTBUS PA3NMHUHBIX (DAKTOPOB, HCCIECIOBAHUE AIICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KHUCIOT, WIEIOYEed U COJIEH
(BO3MOXKHO  HCTOJIb30BAHME BHJACO MaTEpPUAIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX  TPU3HAKU  TPOTEKAHUS  PEaKIUMid  HOHHOTO  OoOMeHa
(oOpa3oBaHue oOcanaka, BBIIECICHUE Tas3a, oOOpa3oBaHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
(ropeHue, peakiuu pa3aoKeHUs, COSIUHEHHUs), paclO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBK)  KAYECTBEHHBIX pEAKIMH HA  HOHBI, PCEIICHUE
AKCIIEpUMEHTAJIBHBIX 33]1a4.

Hemerajuibl ¥ UX COeAMHEHUS

OO6mias  xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3NYEcKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOZEICTBUE C MeETaUIaMH, HEMETaJJIaMH, IeJo4aMu). XJIOPOBOJIOPO.
CongHass KuCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHu3M 4YejIoBeKa. BakHelmme XJIOpUAbl U X
HaXO0XJCHUE B IPUPO/IE.

Ob6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusi. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPO/Ia U Cephbl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOJa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UIECKUE H
XUMHYECKUE CBOMCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (u3UUeCKue W XUMHYECKHME CBOMCTBa (00mIME Kak
NpeCTaBUTENsl Kjacca KHCIOT W crnenuduyeckue). XHUMHUYECKHE PEaKIluy,
JeXale B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TMONYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucI0Thl. COJIM CEPHOI KUCIIOThI, KAYECTBEHHAs! pEeaKIUsl Ha



cynabdaT-uoH. HaxoxneHue ceppl U €€ COEIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COENMHEHHUSIMU cepbl (KUCIOTHBIE OX[IH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro MPeA0TBPaICHUS.

OO6mras xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHS. A30T, PaCHpOCTPAHEHHUE B IPHUPO/IE,
(duznueckne U XuMH4YecKre cBoiictBa. KpyroBopot azora B nmpupozge. AMMHUaK, €ro
(du3znueckre U XMMUYECKUE CBOMCTBA, MOJydyeHue U npuMenenue. Conu aMMOHMS,
uxX (pu3NUecKre U XMMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHMs. A30THas KHUCJIOTa, €€ Mojiy4yeHue, pu3nYecKue U XUMHYECKUe
cBOMcTBa (0OIIME KaK MPEICTaBUTENSl Kjacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHUSI B KauyecTBE MHHEpaJIbHBIX
ynoopennii. XuMu4ecKoe 3arps3HeHUEe OKPY>KaloIel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
aiuotponHeie Moaudukanmuu (ocdopa, GuUzMUECKHe M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Pu3nuecKkie U XUMUUECKHUE CBOMCTRA,
nonyudenue. McnonbzoBanue pocdaToB B kauecTBE MUHEPAIBbHBIX YA0OPEHUH.

O6mras xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHUsA.  YTJEpPOod,  aJUIOTPONHbIE
MoOIU(UKALIMK, PACHpOCTpaHEHUE B TpHUpojAe, (HU3MYEeCKHUEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCuabl yrieponaa, ux
¢usnyeckue W XUMHYECKHE CBOICTBa, JAEWCTBUE HA JKUBBIE OPraHU3MBI,
NOJy4YeHUE U MPHUMEHEHHE. DKOJIOTMYecKrue MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a ria00albHOrO TMOTEIJIEHUS KIMMarTa, NapHUKOBBIN
addekrt. YronpHas KUCI0Ta U €€ COoNM, UX PU3NUECKUEe U XUMHUYECKHE CBOMCTBA,
nojydyeHrue U mnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEbCKOM
XO35IHCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, dTaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIEBOAOPOAOB (yrojb, NPUPOIHBIA Tra3, HEPTH),
MPOAYKThl WX mepepaboTku (O€H3MH), UX POJb B OBITY M MNPOMBILIIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KHUpax, OeNkax, YriieBoJlax — U X
poiM B KM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHHH.

KpemHuii, ero ¢usnueckue M XUMHYECKHME CBOWCTBA, IMOIY4YEHUE U
npuMmeHeHue. CoenuHeHUs KpeMHHs B mpupone. OOmme mnpeactaBieHus o0
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITY, B NMPOMBIIIIEHHOCTU. BaxkHelre cTpouTeNlbHbIE MaTepualbl: KepamMuka,



CTEKJIO, IEMEHT, O0eToH, kene300eToH. [IpobaeMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIOTHI,
NIPOBE/ICHNE KAUeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NIECKHUE U XUMHUUYECKHE CBOICTBA
rajoreHoB M WX COCJUHEHHI (BO3MOXKHO HCIOJIb30BAaHUE BHUJACOMATEPHAIIOB),
O3HAaKOMJIEHHE C o00pa3namMu XJIOpPUAOB (TajJOreHUI0B), O3HAKOMJIEHHE C
oOpasilaMu  ceppl M €€ COCIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEpUaIIOB), HaOMIOICHUE Mpolecca OOyIJIMBaHUS caxapa Moj JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIeHHOM CEPHON KUCIIOTHI, MPOBEJEHNE KAaUeCTBEHHOW peaKIu Ha Cybdar-
WOH M HaOIIoZieHuEe Tpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKHUMU
cBoiicTBaMu aszora, (ochopa W HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX yAOOpEeHUM, MOIyYEHue,
coOupaHue, paclio3HaBaHUE W M3Y4YCHUE CBOWCTB aMMHaKa, IPOBEJCHUE
KauyeCTBEHHBIX PEaKIuii Ha MOH aMMOHHUA U (ochaT-uoH U M3ydeHUe MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIBIO
(BO3MOXKHO WCIIOIb30BaHUE BHUJIECOMATEPHUAJIOB), U3y4YeHUE Mozenen
KPUCTAINIMYECKUX PEIIETOK anMasza, rpadura, QyiepeHa, O3HAKOMJICHUE C
IPOLIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, cOOMpaHue, paclio3HaBaHUE U WU3y4YEHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJCHUE KAUECTBEHHBIX PEAKIU Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o teMe «BaxkHelnme HeMeTaJTbl U UX COCTUHECHUS ».

MeTaJiibl U UX COeIMHEHU S

OO6m1as xapakTepuCTHKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux rnonoxeHus B Ilepuomumueckon cucreme xummuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHre MeTauioB. MeTamindeckasl CBsi3b U
METaJUTMYEeCKasi  KpUCTa/UIMUecKas  pemerka.  DJIEeKTPOXUMUYECKUH  pAll
HarpspDKeHu MetauioB. dusnueckue U XUMHUUYECKUE CBOMCTBA MeTaylioB. OO01ue
CIOCOOBI TMONydeHUs: MeTauioB. [loHsTHE O KOppO3UM METAIOB, OCHOBHBIE
CIoCcOOBI 3amuThl UX OT Kopposud. CruiaBel (CTajib, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MIPOMBITINICHHOCTH.

[I{emouHble MeTaJUIBL: TOJIOXKEHHUE B [leproanyeckoil cucteMe XUMUYECKUX
sanementoB JI. . MenzgeneeBa, CTpOCHHE WX aTOMOB, HaXOXJICHUE B IMPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUIIBI U



TUAPOKCHABI HATpusd MW Kanus. lIpuMeHeHHWe MIeNOYHBIX METAIIOB H  HUX
COEMHECHUM.

IllenoyHo3eMeNbHBIE METAAJAbl MarHMk W KaJdblUH: IIOJO0KCHUE B
[Tepuognueckon cucreme xumuueckux aneMmeHToB JI. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJI€HUE B IIpupoae. PU3nuecKkrne 1 XMMUYECKUE CBOWCTBA MarHus
u Kanblus. BaxHelmue coequHeHUs KalbIUs (OKCHUJl, THUIPOKCHUI, COJIH).
XKécTkocTh BOBI U CIIOCOOBI €€ yCTpaHEHUS!.

AutoMuHUI: nosiokeHue B [lepuoanueckoi cucTeMe XMMUYECKUX DJIEMEHTOB
J. . MenneneeBa, CTpOEHUE aroma, HaxOXJCHHE B mpupoge. Pusnueckue u
XUMHUYECKUE CBOMCTBA alOMUHHS. AM(POTEpHBIE CBOMCTBA OKCUAA M TMAPOKCHUIA
ATIOMUHUSL.

Keneso: nonoxenue B [leprognyeckon CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aToOMa, HaxXOXJAeHUE B Impupoae. Pusnueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCU B U comu xkenesa (II) u sxenesa
(IIT), ux cocTaB, CBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpaslaMu METaNIOB W CIUIaBOB, UX (U3NUYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHJA
KalblKs W HATpus C BOJOM (BO3MOXHO HCIOJIb30BAHHE BHIEOMATEPUAIIOB),
VICCIIEIOBAHME CBOMCTB >KECTKOM BOJBI, IIPOLECCA TOPEHHUSI Kejne3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MArHUS, KAJIbIWs, AJIIOMUHUA, [IMHKA, JKEJe3a
(II) u xenesa (III), meau (II), HabnrogeHNE U ONMUCAHUE MPOLIECCOB OKpAIIMBAHUS
IUIAMEHUM MOHAMM HaTpus, Kaldus W KalblUusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBAaHNE aM(OTEPHBIX CBOWMCTB TUAPOKCHIA AIFOMUHUS
Y THIPOKCHUJA [IMHKA, PEHICHHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxxHenmme
METAJJIBI U UX COCTUHEHUSI».

XuMHA U OKpYKaOLIas cpeaa

BemecTtBa m marepuansl B NOBCEJHEBHOW XM3HU YeNOBEKa. be3omacHoe
WCIIOIb30BaHME BEIIECTB M XMMHUUYECKUX peakiuil B ObiTy. [lepBasi momorib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKalolieh cpenbl (MpefesibHas I0mycTUMas
KOHIIeHTpa1us Beilects, Aanee — [1/IK). Ponb xuMun B perieHN 3K0JIOTHYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3lloB MaTepUaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mexcnpeomemmuule ceasu



Peanmn3anpsa MeXnpeIMETHBIX CBS3€M NPH W3Yy4YEHMM XHMHMM B 9 Kiacce
OCYILIECTBIISICTCSl 4epe3 HCIOIb30BaHME KaK OOIIHUX eCTEeCTBEHHO-HAYYHBIX
TIOHSITHH, TaK ¥ TIOHSTHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBbIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHaiu3, CHHTE3, KIacCUpUKALHUs, TEePUOAUIHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJICJTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTEPHUAIIBI.

dusznka: Marepusi, aTroM, OdJIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIHI,
W30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUU 3apsi, MPOBOTHUKH,
NOJTYNPOBOJHUKHY, OUAIEKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAJITMUECKAs
pemérka, CriaBbl, (PU3MYECKUE BEIMYMHBI, €IWHUIBI W3MEPEHUsl, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIE
y100pEeHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJIBHI,
MOJIE3HbIE UCKOIIAeMbIe, TOILTUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yIbTAaThl OCBOCHMS MPOrPaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUsl JOCTUTalOTCsl B XO0Jie OOYy4YeHHs] XMMUU B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIbHOWU JEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOlllecCTBE TMpaBWIaMU MU HOPMAaMU TOBEACHUS U CIIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YyYarOIIUXCSl.

JInuHOCTHBIE ~ pE3yNbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYyYarolIMXCs
PYKOBOJICTBOBAThCA  CHCTEMOIl MO3UTHBHBIX IIEHHOCTHBIX OpUEHTAUM U
pacuipeHue onbiTa AesITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) mnaTpuoTHYECKOr0 BOCTIMTAHUS:

[EHHOCTHOI'0 OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HaCIEIUI0, NMOHUMAaHMs 3HAUYEHUS] XMMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 O0IIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU WH(OpMaruen o
NEPEAOBBIX JOCTHKEHUAX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpa:kaaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUS O COIHUAIbHBIX HOpPMax U MpaBWIaX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIENOBATENbCKONW, TBOPYECKOM U JAPYrUX  BHUAAX
NEeATENbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHON AEATENbHOCTU MpHU
BBIMIOJTHEHUN Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlad, BBIMOJHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
UM B3aUMOIIOMOIIM B TIpOLIECC€ OTOW Yy4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJAECHHWE M TMOCTYINKH CBOUX TOBApHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUSI O BEIIECTBE M XUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABJISIONINE
OCHOBY 11 TIOHMMAaHUS CYIIIHOCTH HAyYHOW KApTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aMMOCBSI3SIX YEIOBEKa C
IPUPOJHOM CPEAO, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJIYYEHHWE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIC MJi1 OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOATENBbHON paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEpPaTypoOi, JOCTYNHBIMU TEXHHUUECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTU;

UHTEpEC K OOYyYEHHIO M TMO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K €caMOOOpa3OBaHHWIO, MPOEKTHOM H  HMCCIIEN0BATEIbCKON
JESITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABIEHHOCTH U YpOBHS OOydeHUs B
JlaJIbHEHIIIEM;

4) dopMupoBaHusl KYJbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3JI0pOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KW3HH, OCO3HAHHUE MOCIEACTBUHA U
HENpUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS alKOrosl, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COOMIONICHUs] MpaBuid O€30MacHOCTH TpU  OOpallleHUH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH;

S) Tpy10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY M3yUEHUIO podeccuii U Tpya pa3aIudHoro poja,
YBOKEHHE K TPYAy M pe3ylbTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE IMPUMEHEHHUs MPEIMETHBIX 3HAHUW 1O XUMHHU, OCO3HAHHBIA BBHIOOD
WHIVBUYaTbHON TPAEKTOPUU MPOJODKEHHS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOMIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTIeNTHOW MPOQECCHOHATBHON MEATENHHOCTH U Pa3BUTHS HEOOXOANMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHATLHOM Cpesie;

6) 3K0JI0rH4ecKOro BOCIIUTAHMS

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOIICHHE K MPHPOAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIeCTBOBaHUS, MOHUMAaHHUE [IEHHOCTU 3/I0POBOTO U
O6e3omacHOro o0Opas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMUYECKOMY 3I0POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
npaBuI O€30MaCHOr0 MOBEAEHUS MpU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIHsIX,
YTPOXKAIOIINX 3/I0POBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJydyaeMble MPU U3YYEHUH XUMUHU, IS
pEIIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPeo, A TOBBIIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYJIbTYpbl, OCO3HaHUS TJ00ANbHOIO  XapakTepa
HKOJIOTUYECKUX TMPOOJIIeM M MyTed MX PEHICHHs MOCPEACTBOM METOAOB XHMUHU,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COITMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pE3yJAbTAaTOB BBIACTSAIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33pEHUSI OOLIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (HaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOpbhIe
UCTOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MIpeaMeTax U TO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



Hay4YHOU KapTUHE MHUpPa, U YHUBEpCAJIbHbIC yueOHbIE ACHCTBUS (MI03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, DPETYJISTUBHBIE), KOTOpbIE 0OECHeunBalOT (POPMHPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO YYEOHOM
JeSITETHbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1elicTBUS

ba3oBble j1ornueckue AefcTBus:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHMI: PACKPBIBATh CMBICII XUMHUUYECKHX TMOHATUN (BBIACIATh UX XapaKTEpHbIE
NPU3HAKH, yCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUAMH), HUCIOIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OTIENbHBIX ()aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEpUH JUISl KJIAaCCU(PUKAIIUU XMUMHUYECKUX BEIIECTB M XHMHUYECKUX PEAKIIHM,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUSA (MHAYKTUBHbBIC, IENYKTUBHbIC, 10 aHAJIOTHN),
JienaTh BBIBOJbI U 3aKJIFOUYEHUS,

yMEHHE TMPUMEHITh B TIPOIlECCE€ TO3HAHMS TMOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBBIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJEMEHTAa), XUMHUYecKas ¢GopMyna W ypaBHEHUE
XUMUYECKOW peaKlUuu — MPU PEIICHUH Y4eOHO-TI03HABATENBHBIX 3a/1a4, C yUETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPU30BaTh CYIIICCTBEHHBIC
NPU3HAKH U3YYaEMBIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBJISITh  OOLIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B U3yUaeMbIX MPOIECCaX U SBJICHUSIX.

Ba3oBhle ucciiegoBarejbcKe 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBHICKA3bIBAEMBIX CYXKICHUM;

NpUOOpETeHHE ONbITa IO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUCHUYECKHX DJKCIIEPUMEHTOB, YyMEHUE HaOJIoJaTh 3a XOJAOM Ipoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (HOPMYIUPOBATH 00OOIICHUS U
BBIBOJIbI 110 pe3yjibTaTaM MPOBEAEHHOIO OMNbITAa, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM padore.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH WM WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3JIMUHBIX BUJIOB U (POPM MPEICTABICHHUS, MOJYIAEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4dHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOIO COJEpkKaHUs, CIPaBOYHBIE
nocobusi, pecypcsl MHTepHeTa), KpUTUYECKHU OIEHUBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTHh Pa3IWdYHbIE METObl W 3alpoChl MPU MOUCKE U OTOOpE
MH(pOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBIIOIHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3374 ONPEAEIEHHOr0 TUIA, MPUOOPETEHHUE ONbITA B
o0acTi UCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHNE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (POPMY MPEACTABICHUS UHPOPMALIMU U
WUTIOCTPUPOBATh pEIIaeMble 337a4d HECIO0XKHBIMUA CXEMaMH, JHarpaMMaMu,
IpyruMu popmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AaHAJU3UPOBATh B Ipolecce Y4yeOHOH u
HCCJIEI0BATENbCKON AEATENbHOCTH MH(DOPMALMIO O BIUSHUU MPOMBILUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSIHME OKpY)Karouled NpUpOAHON
CpElBl.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC ICHCTBHA:

yMEHHs 3aJlaBaTh BOIPOCH (B XoJe nauanora W (WIM) AWCKYCCHUH) IO
cylmecTBy  oOcyxkaaemMoll  TeMbl, (OPMYIHPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS IPEIJI0KEHHOM 3a/1a4;

YMEHUS  NPEACTABIATH  MOJYYEHHbIE  pE3YyJbTaTbl  ITO3HABATEIIBHOU
NESATENbHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTax; JejaTh M[PE3EHTAIUI0
pE3yNbTAaTOB BBINOJHEHUS XMMHUYECKOrO SKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1a00paTOpHOM pabOTHI IO UCCIIENOBAHUIO CBOIMCTB BEILIECTB, yUEOHOIO ITPOEKTA);

YMEHHUA Y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJILHOM M MCCIIEIOBATEIbCKOM  JAEATENBHOCTH  NPU  PELIECHUHU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOLIMX HHTEPECOB M COIrJIACOBAHMS
no3ului (00CyXaeHusi, OOMEH MHEHMSMM, «MO3TOBBIE IITYPMbI», KOOPIWHALUSA
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOM pa0OTHI U JPYTHE).

PerysiTHBHBbIC YHHBeEpPCAJbHbIC YUeOHbIE AelCTBUA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO
JesITeNbHOCTD, BEIOMpATh Hanbonee 3(PPEeKTUBHBIE CIIOCOOBI PElIeHUs] YyUYeOHBIX U
MO3HABATENbHBIX 337a4, CAMOCTOSITEIbBHO COCTaBJIATh WIM KOPPEKTHUPOBATH
NPEAJIOKEHHBI QJITOPUTM  JEUCTBUW NPU BBIIIOJHEHUU 3aJaHUM C Y4ETOM
HOJIYYEHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBJICHHOW L€, YMEHUE
HCII0JIb30BATh U AHAIIM3UPOBATH KOHTEKCTHI, PEJIaraeMble B YCIOBUU 3a1aHHA.

HPEAMETHBIE PE3YJBTATDBI

B cocraBe nmnpeaMeTHBIX pE3yJbTAaTOB [0 OCBOEHHUIO 005A3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOi pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHbIE€ 3HAHHUS, YMEHUS H CIOCOOBI



neicTBui, crnenuduueckue UL TMPEIMETHOW o0sacTu  «XHUMHS», BUIBI
JNEATENTbHOCTU MO  TMOJYYEHWID HOBOI'O 3HAHWS, €ro HHTEpIpeTalui,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIE PE3yIbTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUM: aToM, MOJEKYJa,
XMMHYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Mmacca,
MaccoBasi J0Jisl XUMUYECKOT O 3JIEMEHTa B COEIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUs, PEaKIUU PAa3JIOKEHUs, PEaAKIUU 3aMENICHUs, pPeaKuuu
0o0OMEHa, HK30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIUIOBOU A((EKT peakium,
AIpO aToMa, HJICKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNyC
aToMa, XMMHUYECKas CBs3b, MOJSpHAs U HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PAacTBOpP, MAaccoBas JOJs BEIIECTBA
(mpolLeHTHAs! KOHLIEHTPALUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHWYECKUX TOHATUH U
MIPUMEHATH 3TU NOHATHUS NPU ONMCAHUU BEUIECTB U UX MPEBPAILCHUI;

e WCIIOJNB30BAaTh XWMHUYECKYIO CHUMBOJHKY JUIsl COCTaBJICHHS (HOpMym
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e OIpEeNsaTh BaJEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCJEHUS  DBJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN IO
dbopmynaMm, BHI XUMHUYECKOH CBsI3M (KOBaJ€HTHAs MW WOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpeiBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX moiyiokeHusa B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOrajipo;

e ONUCHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognueckoi
CHUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh T[OHATHUS  «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuie «llepuonnueckass cucrema xumuueckux odiementoB . U.
MeHnneneeBa» € UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIIO DIIEKTPOHOB
U pacipeiesiCHUE X MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUUECKUEe BEIIECTBA,
XUMHYECKUE peakiuu (10 YUCIY UM COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIIIOBOMY (D dekTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOINME XUMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/asi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XUMHUYECKUX [PEBpAIlCHUIl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO U MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO0 »dJIeMEHTa 10 (dopmyse
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUEThI
M0 YPaBHEHUIO XUMUYECKON PEaKITUU;

NPUMEHSATH OCHOBHBIEC OIEPAllMU MBICIUTEIBHON NEATEeIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aI|io, KiacCHu(UKaIuio,
BBISIBJICHUE MPUINHHO--CIIEACTBEHHBIX CBSI3€M — JJISI M3Y4YCHUS CBOWCTB
BEIIECTB W XHUMHUYECKMX PEAKIUMA, ECTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS — HAOIIOJIEHUE, U3MEPEHUEe, MOJICTUPOBAHHUE, SKCIEPUMEHT
(peanbHbIN U MBICTICHHBIN);

cieioBaTh  IpaBWJaM  MOJb30BAaHUA  XMMHYECKOM  TOCYyIOH U
Ja00paTOpHBIM O0OpPYJOBAaHMEM, a TakKXKe IpaBUjIaM oOOpalleHus ¢
BEUIECTBAMHU B COOTBETCTBUM C HHCTPYKUUSIMU [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOMPAHUIO
razoo0Opa3HbIX BEHIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEM PaCTBOPEHHOI'O BEHIECTBA,
IUTAHKUPOBATh M TPOBOAWTH  XUMHYECKHE  OKCICPUMEHTBI 10
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyueHusi B 9 kiacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKHUX TOHSATHI: XUMHUYECKUI
JJIEMEHT, aTOM, MOJIeKyJa, HOH, KaTHOH, aHMOH, NPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTb, CTENEHb
OKHCIICHUS, XUMHYECKasl PeaKlus, XMMUYecKasl CBS3b, TEIIOBOU 3¢ ekt
peakiuu, MOJib, MOJSPHBIA  00BEM,  PacTBOp,  DJIEKTPOJUTEHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs IUCCOLMALUS, PEaKUUUd HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKLUWH, OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE W  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJNInYecKas), KpHUCTaJUIM4ecKkass pemérka, KOppo3us METalIOoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeNbHO AOMyCTUMas
xkoHueHrpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUM U
MPUMEHSTh 3TU NOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALLCHHI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHUs (opMyi
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

OTPEAENITh BaJIECHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3IMYHOrO COCTaBa, MPUHAVIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHHH 1o (opmysiaM, BUI XUMUYECKON
CBsI3U (KOBaJICHTHAs, WOHHAsl, METAJUIMYECKasl) B HEOPraHUYEeCKUX
COCJIMHEHMSIX, 3apsj HOHA MO XUMHYECKOW (opMyse, XapakTep Cpenbl B
BOJIHBIX PAacTBOpPaX HEOPraHMYECKUX COCIMHEHUH, THUIl KPUCTAIIMYECKOM
PEIETKN KOHKPETHOT O BELIECTBA;

packpeiBaTh cmbich Ilepmommueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: ONUCHIBATh U XapaKTepU30BaTh
Tabnuunyto ¢opmy Ilepuonnueckoil CUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyaTh TMOHSATUSA «rjaBHas mnoarpymnma (A-rpynma)» U «moOodHas
nonrpynma (b-rpymma)», Mameie u OONBIINE TEPUOMBI, COOTHOCHUTH
0003HayYeHusl, KOTOpblE HMEIOTCS B NEPUOAUYECKON Taldmune, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, oOIllee 4YUCIO DJIEKTPOHOB U
pacrpeseieHue HMX 0 3JEKTPOHHBIM CJOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHIl B
npenensax MajbIX MEPUOJIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PHUIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBY YYAcCTBYIOUIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEHEH OKHUCIICHHMS
XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U cHEU(PUUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX U CIOXHBIX BEIIECTB, IOATBEP)KIAAs OMHCAHUE
IpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEAKINN;

COCTaBJISATh YPABHEHUS BJIEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO



oOMeHa, ypaBHEHMSI peakluii, MOATBEPKIAIOIIUX CYIIECTBOBaHUE
TEHETUYECKOU CBSI3U MEXY BEIIECTBAMU PA3TUUYHBIX KJIACCOB;
packpbIBaTh CYIIHOCTh OKHCITUTEIbHO-BOCCTAaHOBUTEIBHBIX — PEaKIUi
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOT0 OajaHca ITUX PEaKIUi;
MPOrHO3UPOBATh CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKHX TMPEBpANICHUNH B Pa3TUIHBIX
YCJIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO U MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 10 ¢dopmyse
COEIMHEHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PacCUEThI
10 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coOnoaTh  MpaBWia  MOJB30BAHUS ~ XMUMHYECKOM  TOCYIOM U
7abopaTopHBIM  00OpPYIOBaHMEM, a TaKXe IMpaBuja OOpaImleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
J7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOMpPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOrO rasa);

NPOBOJUTh  PEAKIUH, TOATBEPKIAIOIINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPHUI-, OPOMHUI-,
MoJuI-, KapOoHatr-, ¢ocdar-, cuIMKaT-, Ccyiab(dar-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPTAHUUYECKUX BEIECTB;

MPUMEHSITH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NMEATeIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMaTU3aIUIO, BbBISIBICHUE
NPUYUHHO-CIIE/ICTBEHHBIX CBS3€H — NJIi WM3y4YEHUsI CBOWCTB BEIIECTB U
XUMHYECKUX PpEaKIui, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIIOICHHUE, M3MEpPEHNEe, MOJACIUPOBAHUE, DKCICPUMEHT (pealbHBIM M
MBICJICHHBIM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumeHoBanue KonnuectBo yacos

Ne DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIC
pa3aesioB M TeM KonTpoabHbie IIpakTH4yeckue

n/n Bcero pecypesl
NPOrpamMMmel padoTbI padoThI

Pasnea 1. [leppoHavyanbHble XHMHYECKHE IIOHATHSA

XuMHs — BakHas
001acTh
1.1 €CTECTBO3HAHUS U 5 0 2
MPAKTUYECKOU
JIeSITeIbHOCTH YeIIOBEKa

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O61ak0o 3HAHUMA
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Cxaiicmapt https:/skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnekTpoHHast popma ydeOHUKA
https://media.prosv.ru/content/item/7562/

BemectBa u
1.2 o 15 0 0
XUMUYECKHUE PEeaKIUU

but6mmoreka IIOK https://m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®okchopn

https://foxford.ru/wiki/himiva O0nako 3HaHUI
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-

klass/ CkaiicmapTt https://skysmart.ru/articles/chemistry
HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexTpoHHas popma ydyeOHHUKa
https://media.prosv.ru/content/item/7562/




Hroro no pazgeny 20

Pa3jen 2. BaxkHeiimne npeacTaBuTe M HEOPraHMYeCKUX BelIECTB

Bosnyx. Kucnopon.

2.1
[Toustue 06 okcumax

bubmuoteka I{OK https:/m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiyva O01ako 3HaHui
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-

klass/ Ckaiicmapr https://skysmart.ru/articles/chemistry
HNudoypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=8 klass DnexTpoHHas ¢opma ydyeOHHKA
https://media.prosv.ru/content/item/7562/

Bonopoa.Ilonstue o
KHCJIOTax U COJIAX

2.2

bubmuoteka I{OK https:/m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O61ak0 3HaHUMA
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Cxaiicmapt https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=8 klass DnekTpoHHast popma ydeOHUKA
https://media.prosv.ru/content/item/7562/

Bona. PactBopsil.
2.3 INoustue 00 5 0
OCHOBAHHUAX

butmmoreka [IOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okchopn

https://foxford.ru/wiki/himiva O0nako 3HaHUI
https://school.oblakoz.ru/materials/496049 Videouroki




https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Cxaiicmapt https:/skysmart.ru/articles/chemistry

Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=8 klass DnekTpoHHast popma ydeOHUKA
https://media.prosv.ru/content/item/7562/

OCHOBHBIE KJIACCHI

but6mmoreka IIOK https://m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ SAKmnacc
https://www.yaklass.ru/p/himija ®okchopn

https://foxford.ru/wiki/himiva O0n1ako 3HaHUi
https://school.oblakoz.ru/materials/496049 Videouroki

2.4 HEOPraHUYECKUX 11 https://videouroki.net/video/himiya/8-class/khimiia-8-
COCIUHCHUN klass/ CkaiicmapTt https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexTpoHHas popma ydyeOHHUKa
https://media.prosv.ru/content/item/7562/
Hroro no pazgeny 30

Paspnea 3. Ilepnonnueckuii 3axkon u llepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /I. 1. MenneneeBa. CTpoeHne aToMOB.

Xumuueckas ¢cBsizb. OKHCIANTEIbHO-BOCCTAHOBHTEJIbHbBIE P€aAKIHH

3.1

Ilepuoauueckuii 3aK0H
u [lepuonnueckas
CHCTEeMa XUMUYECKHUX
snemeHToB /I. M.
Menpene-esa.
Ctpoenue aToma

but6mmoreka [IOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKmnacc
https://www.yaklass.ru/p/himija (DOKC(bOp):[
https://foxford.ru/wiki/himiva O0nako 3HaHU
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ CkaiicmapTt https://skysmart.ru/articles/chemistry
Nudoypok

https://school.infourok.ru/videouroki?predmet=himiya




klass=8 klass DnexTpoHHas popma ydyeOHHUKa
https://media.prosv.ru/content/item/7562/

Xumuueckast CBA3b.
39 OKHUCIIUTETBHO-

BOCCTAHOBUTCIIbHBIC
peakiuu

but6mmoreka [IOK https://m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija qDOKC(I)op,Z[

https://foxford.ru/wiki/himiya OGako 3HaHHIA
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-

klass/ Ckaiicmapr https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexkTpoHHas hopma ydeOHMKA
https://media.prosv.ru/content/item/7562/

Uroro no pazgeny
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bubmuoteka I{OK https:/m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O61ako 3HaHHMA
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Ckaiicmapr https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=8 klass DnexkTpoHHast popma ydeOHUKA
https://media.prosv.ru/content/item/7562/

PesepBHOE Bpems

bubnuoteka I{OK https:/m.edsoo.ru/7f41837¢ POII
https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O01aK0 3HaHUH
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-




klass/ Cxaiicmapt https://skysmart.ru/articles/chemistry
Nudoypoxk

https://school.infourok.ru/videouroki?predmet=himiya

klass=8 klass DnexkTpoHHast popma ydeOHUKA
https://media.prosv.ru/content/item/7562/

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




9 KVIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB u
TeM NPOrpamMMbl

KoanuecTBo 4acoB

KoHTpoanHbIe
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

duaekTpoHHbIe (LM (poBbIE) 00pa3oBaTeIbHbIE
pecypchbl

Pa3nea 1. BemecTBo 1 XMMHYeCKHe peaKkIuA

1.1

[ToBTOpenue u yriuyoiieHue
3HAHU OCHOBHBIX Pa3AeIoB
Kypca 8 kiacca

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(bopz[

https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkalicMapTt
https://skysmart.ru/articles/chemistry HH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnexktpoHHas hopma yueOHMKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

1.2

OCHOBHbIE 3aKOHOMEPHOCTHU
XUMHUYECKUX PEAKIUI

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapT
https://skysmart.ru/articles/chemistry Mupoypox

https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnekrpoHHas popma yyeOHUKA
https://media.prosv.ru/content/item/6727/ Petry OI'D




https://chem-oge.sdamgia.ru/

1.3

DIIEKTPOJIUTHYECKAS
JUCCcOoIManysl. XUMHYECKHUE
peaKuuu B pacTBOpax

but6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpI[
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapTt

https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himivya
klass=9 klass DnexTpoHHas ¢popma ydyeOHHUKA
https://media.prosv.ru/content/item/6727/ Pemry OI'D
https://chem-oge.sdamgia.ru/

Hroro no pazneny
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Pa3pen 2. HemeTaabl M HX COeTHHEHUS

2.1

OO6mras XxapaKTepucTruKa
XUMHUYECKHUX 3JIEMEHTOB
VIIA-rpynmnsl. ["anorenst

but6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpI[

https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexTpoHHas ¢popma ydyeOHHUKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

2.2

OOm1ast XxapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc




VIA-rpynnel. Cepa u eé
COEIMHEHUS

https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ Cxalicmapt
https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnexkTpoHHas hopma yueOHMKA
https://media.prosv.ru/content/item/6727/ Petry OI'D
https://chem-oge.sdamgia.ru/

2.3

OO6mras XxapakTepucTuKa
XAMHUYECKHUX 3JIIEMEHTOB VA-
rpymmsl. A3oTt, Gpocdop u ux
COEMHEHHMS

but6mmoreka [IOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxchop

https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapT

https://skysmart.ru/articles/chemistry MH(poypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnekrpoHHast popma yyeOHUKA
https://media.prosv.ru/content/item/6727/ Petry OI'D
https://chem-oge.sdamgia.ru/

24

OO6mras xapakTepucTuKa
XMUMUYECKHX 3JIECMEHTOB
IVA-rpynnel. Yraepon u
KPEeMHUI U UX COEIMHEHMS

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61aKo 3HaHUMA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkalicMapTt
https://skysmart.ru/articles/chemistry Mupoypox




https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexkTpoHHas hopma yueOHMKA

https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

Hroro no pasgeny
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Pa3zgen 3. MeTa/uIbl M X COeTUHEHU S

3.1

OO01me cBOMCTBa METAIIIOB

but6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(I)Opz[
https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ CkaiicMapT
https://skysmart.ru/articles/chemistry HH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexkTpoHHas hopma yueOHMKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

3.2

Baxkueiimue MeTamisl 1 UX
COCOAUHCHUA

16

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapT

https://skysmart.ru/articles/chemistry Mupoypox

https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnekrpoHHas popma yyeOHUKA
https://media.prosv.ru/content/item/6727/ Peury OI'D




https://chem-oge.sdamgia.ru/

Uroro no pazgeny

20

Pa3nen 4. Xumus u okpy:xamomas cpeaa

41 BemecTBa u maTepuasl B

JKHM3HH 4YCJIOBCKA

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @okchopa
https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapT

https://skysmart.ru/articles/chemistry Unpoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnekrpoHHas popma yyeOHUKA
https://media.prosv.ru/content/item/6727/ Petry OI'D
https://chem-oge.sdamgia.ru/

Hroro no pazneny

PesepBHOE Bpems

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61ako 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-

class/ Cxalicmapt

https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=9 klass DnexktpoHHas opma ydeOHUKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoaunyecTBo yacoB
Hara DJIeKTpPOHHbIe U (POBbIE
n/ Tema ypoka Bceer KoHTpoabHbI IpakTHn4yecku
H3yueHusi = o0pa3zoBaTesibHbIE PecypcChl
1 0 e padoThI e padoThI
[Ipenmet xumuu. Ponb
R — bubmuorexa [IOK
qenopexa. Texa i 1 0 0 04.09.202 https://m.edsoo.ru/ff0d210c O0aKo 3HAHUI
' 3 https://school.oblakoz.ru/materials/496049
BEIIECTBA
bu6mmoreka [IOK
ITonsitue o Metosiax .
HOSHAHIMA B XHMII 1 0 0 https://m.edsoo.ru/ff0d227e O0JIaKO 3HAHUI
https://school.oblakoz.ru/materials/496049
[TpakTrueckas pabota Ne
1 «IIpaBuna paboTsl B
n1abopaTopuu U NPUEMBI | 0 | bu6numoreka [IOK
oOpalieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000opyI0BaHUEM
Bbub6muoreka [IOK
YucTeie BENIECTBA U
emecit. CrocoBhl 1 0 0 https://m.edsoo.ru/ff0d26ca POIII
’ . https://resh.edu.ru/subject/lesson/1522/start/
PasicIcus emecen SKnacc https://clck.ru/xqv2B
[paktuyeckas padota Ne
2 «Paznenenue cMmecei | 0 | but6mmoreka [IOK
(Ha MpUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 0 0 bubnuoreka [IOK




https://m.edsoo.ru/ff0d2a6¢c Doxchopa
https://foxford.ru/wiki/himiya/modeli-

stroeniya-atoma

XUMHUUYECKUE DIIEMEHTHI.

but6moreka [IOK

7 3Hak# (CUMBOJIBI) https://m.edsoo.ru/ff0d2be8 O061aKko 3HAHUM
XUMHUYECKHUX DJIEMEHTOB https://school.oblakoz.ru/materials/496049
but6mmoreka [IOK
g IIpocTsie U cil0KHbBIE https://m.edsoo.ru/ff0d2a6¢c SkySmart
BellleCTBa https://skysmart.ru/articles/chemistry/prostye-
i-slozhnye-veshchestva
but6mmoreka [IOK
9 ATOMHO-MOJEKYISIPHOE https://m.edsoo.ru/ff0d2d50 Doxchopa
y4EeHHUE https://foxford.ru/wiki/himiya/atomno-
molekulyarnoe-uchenie
3aKOH MOCTOSIHCTBA but6mmoreka [IOK
COCTaBa BEILECTB. https://m.edsoo.ru/ff0d2eaec Xumyis
10 Xumuueckast popmyra. https://clck.ru/35BNje POII
BajenTHOCTE aTOMOB https://resh.edu.ru/subject/lesson/1487/start/
XUMHUYECKHUX DIIEMEHTOB SIKimacc https://clck.ru/33mLvx
OTHOCHTENIbHAS aTOMHAs bubmuorexa [IOK
11 macca. OTHOCHUTEIbHAS https://m.edsoo.ru/ff0d323c O0nako 3HaHUK
MOJIEKYJIIpHasA Macca https://school.oblakoz.ru/materials/496049
MaccoBas nons but6mmoreka [IOK
12 XUMHUYECKOTO 3JIEMEHTA B https://m.edsoo.ru/ff0d350c Xumyms
COCIUHCHUN https://clck.ru/35BNsV
bubmuorexa [JOK
KonuuectBo BeliecTna.
13 Moss. Mosbras macea https://m.edsoo.ru/ff0d5230 POIII
) p https://resh.edu.ru/subject/lesson/2063/
14 duzndeckue u but6mmoreka [IOK




XUMHAYECKHE SIBICHUSL.
XumMuyeckas peakuus

https://m.edsoo.ru/ff0d37fa PO
https://resh.edu.ru/subject/lesson/1485/start/

[Ipu3Haku u ycinosus

but6mmoreka [IOK

15 MPOTEKAHUSA XUMUYECKHUX https://m.edsoo.ru/ff0d3al6 Obnako 3HaAHUI
peaxuuii https://school.oblakoz.ru/materials/496049
3aKOH COXpaHEHUS bubnuorexa LIOK

16 MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b88 Xumymsa
XUMHUYECKUE YPABHEHUS https://clck.ru/35BNyv
Boeruucnenus
KOJINYECTBA, MaCChI

17 BeLLIECTRA 11O bubmuorexa [JOK

B https://m.edsoo.ru/ff0d5708
YpaBHEHUSIM XUMUYECKUX
peakuuit
Knaccudukamus
. but6mmoreka [IOK
XUMHYECKHUX PEaKIU
https://m.edsoo.ru/ff0d3f34 dokcdopa
18 (coenuHeHwus, . o
S —— https://foxford.ru/wiki/himiya/klassifikatsiya-
p ’ ™ ’ himicheskih-reaktsiy
oOMeHa)
M. B. JIoMmoHOCOB —

19 YUEHBIM-IHIIUKIIOTIETUCT. bu6numorexa [IOK
0O06001EeH e U https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HaHUI
Ob6o6maromiee

20 IIOBTOPEHHUE 10 TEME bu6nunoreka [IOK
«BemiecTBa u https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKLII
Bo3nyx — cmech razos. bu6nuoreka [IOK

OCTaB BO3/yXa. ttps://m.edsoo.ru. e Xumyis

21 C https://m.ed /ff0d448e Xumy.

Kucnopon — snemeHT u https://clck.ru/35BP9a




IIpOCTOC BCUICCTBO. Os30H

dusnueckue u
XMMHYECKUE CBOUCTBA

but6mmoreka [IOK

22 KHCIopoa (peakiuu https://m.edsoo.ru/ff0d4614 O6ako 3HaHUIH
OKHCJICHUS, TOPEHHE). https://school.oblakoz.ru/materials/496049
TToustTre 00 okcumax
CrniocoOslI nostyueHus

but6mmoreka [IOK
KHCJIOPO/Ia B
https://m.edsoo.ru/ff0d497a HIMI4KA

23 1ab0paToOpPHH U — )

o CHHOC https://himi4ka.ru/arhiv-urokov/urok-17-
TIPOMBILICHHOCTH. poluchenie-kisloroda.html
[Ipumenenue kucmopoaa
Tennosoit 3¢ ekt
XUMHUYECKON peaKIuu,

MIOHSITHE O Bbub6muoreka [IOK

24 TEPMOXUMHUICCKOM https://m.edsoo.ru/ff0d4790 @okcdopa
YpPaBHEHUHU, DK30- U https://clck.ru/35EtgM
SHIOTEPMUUYECKHUX
peaKumsIx
Tornuso (HedTh, yroiab u buommorera [IOK

https://m.edsoo.ru/ff0d4c4a Dokchopa
MeTaH). 3arpsi3HEHUE — )

25 https://foxford.ru/wiki/himiya/prirodnye-
BO3/1yXa, CIIOCOOBI €ro - .

HOTEDALLE istochniki-uglevodorodov Xumys
n TB HUS

peRoTEpalll https://clck.ru/35Etre
[IpakTrueckas pabora Ne

26 3 no teme «llonyuenue u bu6nuoreka [IOK
coOupaHHe KHCIOpo/a, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOUCTBY

7 Bonopoa — sneMeHT u but6mmoreka [IOK

IMpOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d4dd0 Xumyiis




Haxoxxnenue B npupoie

https://clck.ru/35EuDo

dusnueckue u
XMMHYECKUE CBOUCTBA

bubmuorexa [JOK

28 Bonopoza. [ipnvenere https://m.edsoo.ru/ff0d4dd0 O61ako 3HaHUI
https://school.oblakoz.ru/materials/496049
BOJIOpOJIA
but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2 ®okchopa
29 Tlonarue o xkuciorax u https://foxford.ru/wiki/himiya/klassifikatsiya-
COJIAX i-nomenklatura-kislot @okcdopz
https://foxford.ru/wiki/himiya/klassifikatsiya-
i-nomenklatura-soley
but6mmoreka [IOK
Crioco6 monyuenms https://@.ec}soo.ru/ffOF14dd0 Himidka
30 BOTOpOJA B TAGOPATOpHH https://himidka.ru/arhiv-urokov/urok-24-
vydelenie-vodoroda-v-reakcijah-kislot-s-
metallami.html
[IpakTrueckas pabora Ne
31 4 no teme «llonyuenue u bu6nuoreka [IOK
coOupaHue BOAOPO/a, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOWCTB
MounsipHblit 00BEM Ta30B. bubamorexa [HOK
32 3axon ABorapo https://m.edsoo.ru/ff0d542¢ POIII
https://resh.edu.ru/subject/lesson/2063/
Brruncienus o0bEMa,
KOJIMYECTBA BEILIECTBA
33 rasa 1o ero u3BeCTHOMY bubmorexa OK
https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA
Wi 00bEMY
34 Brrancnenus 00EMoB but6mmoreka [IOK




ra3oB 10 YPaBHEHUIO
pEaKIHUKA Ha OCHOBE
3aKOHa 00BEMHBIX
OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708 O6IaK0 3HAHU
https://school.oblakoz.ru/materials/496049

dusznYecKue u but6mmoreka [IOK

35 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a Xumys
BOJbI https://clck.ru/35EuWU
CocTaB OCHOBaHUH. but6mmoreka [IOK

36 [Tonsitue 06 https://m.edsoo.ru/ff0d59e2 AKmnacc
HHIUKATOpax https://clck.ru/wPR5b
Bona xak pactBoputes.
Hacskimennsie u

37 HEHACBHIIICHHBIC bu6mmoreka [IOK
pactBOpbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B
pactBope
[IpakTrueckas padora Ne
5 mo teme
«[Ipurorosienue

33 PACTBOPOB ¢ bubnuorexa [IOK

. . . https://m.edsoo.ru/ff0d5eba

onpeenEéHHON MacCOBOM
JI0JIeH pacCTBOPEHHOTO
BEIIECTBA»
Oo6o6maroree

39 IIOBTOPEHHUE 10 TEME bu6nuoreka [IOK
«Kucnopoa. Bonopon. https://m.edsoo.ru/ff0d6342
Bona»

40 OKkcubl: COCTas, bubnuorexa [JOK

Knaccuukanms,

https://m.edsoo.ru/ff0d664e SIKmnacc




HOMEHKJIaTypa https://clck.ru/xvv4P
[Tonyuenue u
. bubnuorexa [JOK
XUMUYECKHUE CBOWCTBA
41 HCTOTHEIX. OCHOBHAIX I https://m.edsoo.ru/ff0d664e Xumys
’ https://clck.ru/35EuZR
aM(OTepHBIX OKCHUIOB
OcHOBaHUS: COCTAB, bu6muorexa [IOK
42 KIaccuuKanms, https://m.edsoo.ru/ff0d67ca SAKnacc
HOMEHKIIaTypa https://clck.ru/wPR5b
but6mmoreka [IOK
[Tonyuenue u
. https://m.edsoo.ru/ff0d67ca @okchopa
43 XAMHUYECKHUE CBOMCTBA e .. :
. https://foxford.ru/wiki/himiya/himicheskie-
OCHOBaHUI .
svoystva-osnovaniy
Kucnotsi: coctas, but6mmoreka [IOK
44 KJIaccu(pUKaIus, https://m.edsoo.ru/ff0dfee2 SAKiacc
HOMEHKJIaTypa https://clck.ru/xvwa4
[Tonmyuenue u bu6nunoreka [IOK
45 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/ffO0dfee2 Xumyist
KHUCJIOT https://clck.ru/35EucS
Comnu (cpenuue):
(cp ) but6mmoreka [IOK
HOMEHKJIATypa, CIIOCOOBI
46 O —— https://m.edsoo.ru/00ad9474 SIKnacc
Efq ’ https://clck.ru/xvyFA
CBOMCTBa
[IpakTrueckas padora Ne
6. Pemienne
AKCHEPUMEHTAIBHBIX
but6mmoreka [IOK
47 3a71a4 [0 TEME

«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COEIMHEHUID)

https://m.edsoo.ru/00ad9b7¢c




I'eneTnueckas cBI3b

but6moreka [IOK
MEXY KJIaCCaMu
48 https://m.edsoo.ru/00ad9a50 Xumyis
HEOPraHUYECKUX
. https://clck.ru/35EueP
COEIMHEHU I
49 O600menue u but6mmoreka [IOK
cUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
Oo6o6maroree
IIOBTOPEHHUE MO TEME
50 "OCHOBHBIE KJIACCHI Bubmmorera [IOK
https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX
coenuHeHun"
IlepBble ONBITKH
KJaccuuKaluu bubnuorexa [JOK
51 XUMHYCCKHX IJICMEHTOB. https://m.edsoo.ru/00ad9ffa Xumyiis
[lonsiThe o rpynmax https://clck.ru/35EufW
CXOJIHBIX BJIEMEHTOB
[Iepuoauueckuii 3aK0H U
but6mmoreka [IOK
[Tepuoauueckas cucrema .
52 https://m.edsoo.ru/00ada52¢ O6mako 3HaHUN
XAMHUYECKHUX DJICMCHTOB .
https://school.oblakoz.ru/materials/496049
. . Menneneera
bub6muorexa [IOK
https://m.edsoo.ru/00ada52¢ Pokchopa
53 [Tepuonpl, rpyniisl, https://foxford.ru/wiki/himiya/periodicheskaya
MOATPYIIIIBI -sistema-kak-graficheskoe-otobrazhenie-
periodicheskogo-zakona SKitacc
https://clck.ru/xw3Ec
CtpoeHne aTOMOB. bubnuorexa [JOK
54 CocraB aTOMHBIX s1IEP. https://m.edsoo.ru/00ada342 SIKmnacc

N3oTomns!

https://clck.ru/xw3qv




CTtpoeHue 3JIEKTPOHHBIX
000JI0YEK aTOMOB

but6mmoreka [IOK
3JIEMEHTOB
55 epHoTeckoi https://m.edsoo.ru/00adabbc Xumyst
pHOA htps://clck.ru/35Eut8
cuctemsl JI. M.
Menpeneena
XapakTepucTHUKa
P P Bbub6muoreka [IOK
XUMHYECKOT'0 JJIEMEHTA
https://m.edsoo.ru/00ada824 SIKmnacc
56 T10 €70 MOJI0KEHHIO B .
IleDHOTIMECKOM CHETEME https://clck.ru/xw5ZB O01aK0 3HaAHMI
PHOZ https://school.oblakoz.ru/materials/496049
. . Menneneera
3HaueHne
[lepuonnueckoro 3akoHa
57 JUTSL pPA3BUTHUS HAYKHU U Bbub6muoreka [IOK
npaktuku. . W https://m.edsoo.ru/00ada96e
MeHneneeB — y4éHBIN,
MeJaror U rpaxaaHuH
DIEeKTPOOTPUILIATEITHHOCT bu6nmoreka [IOK
58 b aTOMOB XUMHUYECKUX https://m.edsoo.ru/00adaab8 Xumysst
3JICMCHTOB https://clck.ru/35EuwW
bu6muorexa [IOK
59 HNonnas xumuueckas https://m.edsoo.ru/00adac34 dokchopn
CBS3b https://foxford.ru/wiki/himiya/ionnaya-svyaz-
1-ee-harakteristiki
Bbub6muoreka [IOK
60 KoBanentnas nosnsipHas https://m.edsoo.ru/00adaab8 Mupoypox
XUMHUYECKas CBS3b https://school.infourok.ru/videouroki/f9e3dc6
9-6443-449a-a810-f7d6¢cbf2eela
61 KoBanentnas but6mmoreka [IOK




HEMOJIApHAsh XUMUYECKas https://m.edsoo.ru/00adaab9 AKnacc
CBSI3b https://clck.ru/xwDvU
but6mmorexa [IOK
https://m.edsoo.ru/00adae28 CkaiicMapT
62 CrelneHb OKUCIEHUS 1 https://skysmart.ru/articles/chemistry/stepen-
okisleniya-elementa JIKiacc
https://clck.ru/wPTMq
OKucIuTebHO- bubmuorexa [JOK
63 BOCCTAaHOBHUTEILHEIE 1 https://m.edsoo.ru/00adb076 POIII
peakuuu https://resh.edu.ru/subject/lesson/3122/
but6mmoreka [IOK
OKUCIUTENN U
64 BOCCTAHOBITENM 1 https://m.edsoo.ru/00adb076 SKiacc
https://clck.ru/wPTfY
O6o0maroniee
65 ITOBTOPEHHE M0 TEME | bu6nmoreka [IOK
«CTpoeHue atoma. https://m.edsoo.ru/00adb486
XUMHYECKas CBI3b»
Pe3epBHEIT ypOK.
66 060615) eHI/IeyE 1 bubmmorexa [IOK
. . https://m.edsoo.ru/00adb33c
cucTeEMaTH3aIMA 3HAHUI
Pe3epBHEBIl YPOK.
67 O60g CHI/IeyII/; 1 bubmmorexa OK
H . https://m.edsoo.ru/00ad9cb2
cUCTeMaTH3alus 3HaHUI
Pe3epsHEbIil ypoK.
68 OGog eHHeyE 1 bubmorera [IOK
m . https://m.edsoo.ru/ff0d61c6
cucTeMaTH3alusA 3HAHUI
OBIIEE KOJIMYECTBO 63

YACOB 110 I[TPOT'PAMME




9 KVIIACC

Ne Konn4yecrBo yacos Hdara
JJIeKTPOHHbIE HU(POBLIE 00pa3oBaTelbHbIE
n/ Tema ypoxa Bcer Konrtpoabsnsr | IIpakTnuyeckn H3Yy4YeHH pecypent
Il 0 e padoThbI e padoThbI A
[Tepuoanueckuit
3aKOH.
[Tepuoanueckas
proa but6mmoreka [IOK https://m.edsoo.ru/00adb59e
1 cucrema 1 0 0 _
POIII https://resh.edu.ru/subject/lesson/2053/
XUMHUYECKHUX
anemenToB /l. 1.
Menpneneena
3aKOHOMEPHOCTH B bub6mmoreka [IOK https://m.edsoo.ru/00adb6b6
U3MEHEHUU CBOMCTB dokcdopa
2 XUMHAYECKUX 1 0 0 https://foxford.ru/wiki/himiya/zakonomernosti-
DJIEMEHTOB IIEPBBIX izmeneniya-svoystv-elementov-i-ih-soedineniy-po-
TPEX MEPHOIOB periodam-i-gruppam
Knaccudukarus n
3 HOMEHKJIaTypa | 0 0 bubnuoteka [{OK https://m.edsoo.ru/00adb7e2
HEOpraHUYECKHUX Xumymns https://clck.ru/35EVR8
BELIECTB
Buibl xumideckon Bu6morexa IIOK https://m.edsoo.ru/00adbact
4 CBSI3U U THUIIbI | 0 0 Ckaricmapt
KPUCTAJLIMYECKUX https://skysmart.ru/articles/chemistry/kristalicheskay
pereToK a-reshetka
O06o01mmaronee
IIOBTOPEHHE 10 TEME
5 P 1 0 0
«IIoBTOpEHUE N
yriryOJeHue 3HaHUH




OCHOBHBIX Pa3/IesioB
Kypca 8 Kiacca»

Knaccudukanus
XAMHYECKHX
peaxkuui mno
Pa3IMYHBIM
MpU3HaKaM

but6mmoreka [IOK https://m.edsoo.ru/00adbecb0
dokchopa
https://foxford.ru/wiki/himiya/klassifikatsiya-
himicheskih-reaktsiy

IlonsTue o ckopoctu
XHUMHYECKOM
peakuuu. [Tonsitue o
TOMOT'€HHBIX U
reTEePOreHHBIX
peakLusIx

but6mmoreka IIOK https://m.edsoo.ru/00adbe9a
SAKnacc https:/clck.ru/y6bHV

Ilonstue o
XHMHYICCKOM
paBHOBECHH.
®DakTopsl,
BJIMSIONINE HA
CKOpOCTh
XUMHYECKOH
peakuuu u
MTOJIOJKEHHE
XHMHYECKOT'O
paBHOBECHS

bubmuoreka I{OK https://m.edsoo.ru/00adc28¢
SKmacc https://clck.ru/y6bHV

OKHUCIIUTEBLHO-
BOCCTAaHOBHUTEJILHBIE
peakIuu

but6mmoreka LIOK https://m.edsoo.ru/00adcade
Xumymns https://clck.ru/35EvZL

10

Teopus
3JIEKTPOJIUTUYECKON

but6mmoreka IIOK https://m.edsoo.ru/00adcd68
Ckaiicmapr




JIUCCOLAALIHH.
CuiibHBIE U ci1a0ble
DJIEKTPOIUTHI

https://skysmart.ru/articles/chemistry/teoriya-
elektroliticheskoj-dissocziaczii

HonHble ypaBHEeHUs

bubmuoteka L{OK https://m.edsoo.ru/00add448

11 . ®doxkchopn https://foxford.ru/wiki/himiya/reaktsii-
peari ionnogo-obmena-v-rastvorah
XuMHYEeCKHe
CBOMCTBA KUCJIOT U

12 OCHOBAHHI B CBETE bubmuoteka L{OK https:/m.edsoo.ru/00add5d8
npeacTaBiIeHUN 00 Xumyns https://clck.ru/35EvVR8
AIIEKTPOJIUTHUYECKON
JACCOIMAITAN
XuUMHUYECKHE
CBOICTBA COJICH B

13 CBETE but6mmoreka LIOK https://m.edsoo.ru/00add8b2
npeJICTaBIeHUN 00 Xumyns https://clck.ru/35EvR8
3JIEKTPOJIUTUYECKON
JIACCOIMAIIAN

14 [TonsaTue o but6mmoreka LIOK https://m.edsoo.ru/00add9d4
TUJIPOIIN3E COJIeH ®dokcdopn https://foxford.ru/wiki/himiya/gidroliz
O6o0menue u

15 cUucTEMAaTHU3ALNAA but6mmoreka [IOK https://m.edsoo.ru/00addd12
3HAHUM
[IpakTnueckas
pabota Ne 1.

16 «Pemenue but6mmoreka [IOK https://m.edsoo.ru/00addbfa
AKCTIEPUMEHTATBHBIX
3a71a9»

17 O06o0maroniee bu6mmoreka LIOK https://m.edsoo.ru/00addecO




MOBTOPEHHUE T10 TEME
«NEKTPOIUTHYECKA
sl TUCCOLMALINS.
XUMUYECKUE
peaKkiuu B
pacTtBopax»

18

OO6mmas
XapaKTEepUCTUKA
raJIOT€HOB.
XuMudeckue
CBOMCTBA Ha
npuMepe XJopa

bu6nmoreka LIOK https://m.edsoo.ru/00addfe2
SIKiacc https://clck.ru/wPXaP

19

XII0pOBOAOPOA.
ConsiHas KUCIoTa,
XUMHUYECCKHUEC
CBOMCTBA,
MOJIy4YCHHUE,
IPUMEHEHNE

but6mmoreka LIOK https://m.edsoo.ru/00ade104
POIII https://resh.edu.ru/subject/lesson/2075/

20

[IpakTnueckas
pabora Ne 2 o Teme
«Ilonyuenue
COJISTHOM KUCJIOTHI,
HU3Yy4YEHHE €€
CBOMCTB»

but6mmoreka LIOK https://m.edsoo.ru/00ade348

21

Brraucnenus no
YpaBHEHUSM
XHUMHYECKHX
pEaKLHii, €CIU OJTHH
W3 PEAreHTOB JaH B

but6mmoreka IIOK https://m.edsoo.ru/00ade488




N30BITKE

O6mas
but6mmoreka IIOK https://m.edsoo.ru/00ade64a
XapaKTEepUCTUKA .
22 Doxkchopn https:/foxford.ru/wiki/himiya/obschaya-
aneMeHToB VIA- o . .
harakteristika-i-stroenie-elementov-via-gruppy
TPYIIIbI
ANIOTpONHbBIE
MOJTU(DUKAIIH CEPHI.
Haxoxnenue cepol U
3 . g . P but6mmoreka LIOK https://m.edsoo.ru/00ade64a
€€ COeTUHEHUH B
A SAKnacc https://clck.ru/wPY?2z
MPUPOJIE.
XuMH4eCcKre
CBOMCTBA CEpbI
CepoBojopon,
CTpOECHHUE
P ’ bubmuoteka I{OK https://m.edsoo.ru/00ade802
24 ¢duznueckue u
Xumymns https://clck.ru/35EvuV
XUMHYECKUE
CBOMCTBa
OKcubI CEpHI.
CepHas kuciora, but6mmoreka LIOK https://m.edsoo.ru/00adea28
75 ¢usnueckue u dokcdopa
XUMHUYECKHE https://foxford.ru/wiki/himiva/kislorodsoderzhaschie
CBOMCTBA, -kisloty-sery
MIPUMEHEHHE
XuMH4ecKre
peakuuy, Jexalue B bubnuoreka LIOK https://m.edsoo.ru/00adec8a
26 OCHOBE dokchopa

MIPOMBIIIUIEHHOTO
croco0a MoTydeHHs
CEpPHOM KUCIOTBHI.

https://foxford.ru/wiki/himiya/proizvodstvo-sernoy-
kisloty




Xumudeckoe
3arps3HEHUE
OKpYKarollei cpeasbl
COCIMHEHUSIMU CEPBI

27

Brranciaenue
MacCOBOU 10U
BBIXOJIa TTPOJIYKTa
peakuu

bu6mmoreka LIOK https://m.edsoo.ru/00adec8a

28

O0masa
XapaKTepUCTHKA
371eMeHTOB VA-
rpynnsl. A3or,
pacnpoCTpaHEHUE B
npupoae,
¢duznueckue u
XUMHYECKHE
CBOMCTBA

but6mmoreka LIOK https://m.edsoo.ru/00adeca6
SKnacc https://clck.rt/WPYMF

29

AmMuak, ero
¢uznueckue u
XAMUYECKHE
CBOMCTBA,
MOJTy4YeHUE U
MIPUMEHEHHE

but6mmoreka LIOK https://m.edsoo.ru/00adf004
®dokcdopn https://foxford.ru/wiki/himiya/ammiak

30

[IpakTnueckas
pabora Ne 3 o Teme
«ITonyuyenue
aMMuaKa, u3y4yeHue
€ro CBOMCTB»

but6mmoreka LIOK https://m.edsoo.ru/00adf180

31

A3oTHas KucoTa, eé

bubmuoreka I{OK https://m.edsoo.ru/00adf306




dbuzndeckue u
XUMHYECKHUE
CBOMCTBA

Xumymns https://clck.ru/35Ew3h

Hcnonn3oBanue
HUTPATOB U COJICH
aMMOHMUS B KAYECTBE

bu6mmoreka LIOK https://m.edsoo.ru/00adf518

MHWHCPAJIbHBIX O06nako 3HaHUI
32 ynoOpeHuil. https://oblakoz.ru/conspect/5 14498 /nitraty-i-nitrity-
XHUMHUUECKOE himicheskoe-zagryaznenie-okruzhayuschey-sredy-
3arpsA3HeHHe soedineniyami-azota
OKpY>KaloIIei cpeasbl
COEIUHEHHUSIMHU a30Ta
®ochop. Okenn
tdhocdhopa (V) u
ochopHas KUCIIOTA,
bocdop bu6mmoreka LIOK https://m.edsoo.ru/00adf68a
33 busnueckue u .
SIKnacc https://clck.ru/wPYi3
XHUMHYECKHE
CBOMCTBA,
MOJTy4YEeHHUE
Wcnonp3oBanue
¢docdatoB B
KadecTBe
but6mmoreka LIOK https://m.edsoo.ru/00adfc20
MHHEPATbHBIX N
34 . O6:1ako 3HaHUI
yInoOpeHuil. )
https://school.oblakoz.ru/materials/496050
3arpsi3HeHue
MIPUPOIHON Cpeibl
dhocharamu
35 VYrnepon, but6mmoreka LIOK https://m.edsoo.ru/00adfd9c

pacrpocTpaHeHHe B

SKiacc https://clck.ru/wPZQJ




npupoje,
dbuznveckue u
XUMHUYECCKHUEC
CBOMCTBA

36

Oxcunsl yriaepoaa,
ux GU3NYECKUE U
XUMHYECKHE
CBOMCTBA.
DKOJIOrnYeCcKue
poOJIeMBI,
CBSI3aHHBIE C
OKCHJIOM YTJIepoja
(IV)

but6mmoreka IIOK https://m.edsoo.ru/00adfebe
dokchopa
https://foxford.ru/wiki/himiya/soedineniya-ugleroda

37

VYronpHas KUcjaoTa 1
e€ conn

bu6mmoreka [IOK https://m.edsoo.ru/00ae006¢
POIII https://resh.edu.ru/subject/lesson/2070/

38

[IpakTnueckas
pabota Ne 4 o Teme
"Tlonyuyenue
YIJIEKUCIIOro rasa.
KauectBennas
peaxius Ha
KapOoHaT-uOoH"

but6mmoreka LIOK https://m.edsoo.ru/00ae027¢

39

[TepBoHauanbHBIE
MOHATHUSA 00
OpraHU4YeCKHX
BEILECTBAX KAK O
COEMHEHUAX

yriepona

bubmuoreka I{OK https://m.edsoo.ru/00ae054¢
dokchopa

https://foxford.ru/wiki/himiya/ponyatiya-ob-
organicheskom-veschestve-i-organicheskoy-himii

40

KpeMmuuii u ero

bubnuoteka I{OK https:/m.edsoo.ru/00ae080a




COCIHMHCHUA

SKnacc https://clck.ru/wPZdz

41

[IpakTnueckas
pabora Ne 5.
Pemenue
AKCIEPUMEHTATIBbHBIX
3aj1a4 1o TeMe
«Baxneimme
HEMETaJUIbl U UX
COCIUHEHUS

bubmmoreka LIOK https://m.edsoo.ru/00ae0bf2

42

O06o00maronee
TTOBTOPEHHE 10 TEME
«Baxxueiiniie
HEMETaJUIbI U UX
COECIUHCHUS

bubmuoreka I{OK https:/m.edsoo.ru/00ae0e18

43

OOmas
XapaKTepPUCTUKA
XUMHUYECKHX
3JIEMEHTOB —
METAaJIJIOB.
Meramndeckas
CBsA3b U
MeTaIndecKas
KpUCTaJUTM4ecKas
peméTKa.
duszngeckue
CBOICTBa METAILIIOB

but6mmoreka LIOK https://m.edsoo.ru/00ae103e
SAKmnacc https://clck.ru/wPZxW Doxcdopn
https://foxford.ru/wiki/himiyva/osobennosti-stroeniya-

1-svoystv-metallov

44

XUMHYECKHE
CBOMCTBAa METAJLIIOB.
DNEKTPOXUMHUUYECKH

bubmuoreka I{OK https:/m.edsoo.ru/00ael 156

®doxchopna https://foxford.ru/wiki/himiya/obschie-
himicheskie-svoystva-metallov




W psAll HAPSKEHUN
METaJlJIOB

OO61ure cnocoObl
MOJTy4eHUS
MeTasnoB. CIIIaBEl.
Brrancaenus mo

butmmoreka LIOK https://m.edsoo.ru/00ael 156

45 aBHEHUSIM
yp Xumymns https://clck.ru/35EwRa
XUMHYECKUX
peakiuii, eciiv OAuH
W3 peareHTOB
COJICP)KUT TIPUMECH
bubmuoteka I{OK https:/m.edsoo.ru/00ae1278
46 [onsTue o dokchopa
KOPPO3UH METAJIJIOB https://foxford.ru/wiki/himiya/korroziya-metallov-i-
metody-borby-s-ney
but6mmoreka LIOK https://m.edsoo.ru/00ae14b2
47 IllemouHble METAILIBI
Skmacc https://clck.ru/wPa9m
Oxcuabl 1
43 (')H . . but6mmoreka [IOK https://m.edsoo.ru/00ae14b2
THAPOKCUILI HATPHUS
AP a p POIII https://resh.edu.ru/subject/lesson/1602/
W KaJIusg
€JIOUHO3EMENLHBIC
i . but6mmoreka LIOK https://m.edsoo.ru/00ael5e8
49 MeETajIbl — KaJablIUN
o SIKnacc https://clck.ru/wPaP5
M MarHuAu
Baxxnenmme
but6mmoreka LIOK https://m.edsoo.ru/00ael5e8
50 COEMHECHMUS :
Xumymns https://clck.ru/35EwZj
KaJIBIHAS
0O06001eHne
51 cUCTEMAaTHU3aIUs

3HAHUHN




JKécTkocTh BOALI U

bubmuoreka I{OK https:/m.edsoo.ru/00ae1886

52 CIIOCOOEBI €€ -
Xumyis https://clck.ru/35EwZ
yCTpaHEHUS
IIpaxTrueckas
pabota Ne 6 o Teme
53 "YKEcTKOCTh BOAEI U but6mmoreka IIOK https://m.edsoo.ru/00aelae8
METOJBI €€
ycTpanenus"
54 PN — but6mmoreka [IOK https://m.edsoo.ru/00aelc64
SIKnacc https://clck.ru/wPadH
AmdboTepHbIe
(? p but6mmoreka LIOK https://m.edsoo.ru/00aelc64
55 CBOMCTBA OKCHA U
SIKnacc https://clck.ru/wPadH
TUAPOKCHIA
but6mmoreka [IOK https://m.edsoo.ru/00ae1d86
56 Keneso .
SKiacc https://clck.ru/wPagj
Oxcumpl,
57 TUJPOKCHUJIBI U COTU but6mmoreka [IOK https://m.edsoo.ru/00ae35e6
xenesa (I1) u xxenesa AKnacc https://clck.ru/wPaqj
(I10)
O0001Ienne u
58 CUCTEMATU3ALUS
3HAHUH
[IpakTnueckas
pabora Ne 7.
Pemenne
59 JKCHEPUMEHTAIBHBIX bubnuoteka I{OK https://m.edsoo.ru/00ae3de8

3aJ1a4 10 TEME
«Baxxneimnme
METAJUIbI U X




COCOAUHCHUA»

60

Brmaucnenns no
YpaBHEHUSIM
XHUMHYECKHUX
peaKIuii, eclivi OJIUH
W3 PEareHTOB JiaH B
M30BITKE WIIH
COIEPKUT IPUMECH.
Brruucnenus
MacCOBOU 10U
BBIXO/J1a MTPOIYKTa
peakuuu

but6mmoreka [IOK https://m.edsoo.ru/00ae1750

61

O06001meHne
CUCTEMATU3ALUS
3HAHUHN

62

O6o6maroiiee
MOBTOPEHHE 110 TEME
«Baxneimme
METaJIIbI U UX
COEIUHEHUSD

63

Bemecta u
MaTepHuasbl B
MOBCEIHEBHOMI
’KM3HHU YeI0BeKa

bubmuoteka I{OK https:/m.edsoo.ru/00ae3f50

64

XUMHUYECKOE
3arpsA3HEHUE
OKpY>Karolleu cpeasbl

but6mmoreka [IOK https://m.edsoo.ru/00ae4270

65

Ponp xumuu B
pelIeHn

but6mmoreka [IOK https://m.edsoo.ru/00ae4270




IKOJIOTUIECKHUX
npobJieM

PesepBHBIii ypOK.
O6o0menue u
CHCTEeMaTHU3aIUs
3HaHUHI

66

but6mmoreka LIOK https://m.edsoo.ru/00aec0d0a

Pe3epBHbIil ypok.
67 Oo6o06menne u
cUCTEeMaTHU3alus

3HAHUU

but6mmoreka LIOK https://m.edsoo.ru/00adb33c

Pe3epBHbIit ypok.
68 O6o06menne u
cUCTEeMaTHU3alus

3HAHUU

but6mmoreka LIOK https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AkiimoHepHoe o011ecTBO
«M3parenscTBO «IIpocBemieHue»
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

«M3parenscTBO «IIpocBemeHue»

METOAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

I'apa H. H. Xumus : ypoku B 8 kiacce : mocooue ans yaurens / H. H. Iapa. — 2-
e u3l., nepepad. — M. : IIpocsemenue, 2014. — 127 c.

I'apa H. H. Xumus. Ypoku B 9 kiacce : mocobue ansa yuurens / H. H. I'apa. — 2-

e u3z., nepepad. — M. : [Ipocsemenue, 2015. — 128 c.

HUPPOBBIE ObPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

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

AKacc https://www.yaklass.ru/p/himija

®oxkchopn https://foxford.ru/wiki/himiya

O6nako 3Hanuit https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/9-class/

Ckaticmapr https://skysmart.ru/articles/chemistry



Hudoypok https://school.infourok.ru/videouroki?predmet=himiya klass=9_klass
OnektpoHHas ¢popma yueOHuka https://media.prosv.ru/content/item/6727/
Pemry OI'D https://chem-oge.sdamgia.ru/

Acetyl https://acetyl.ru/
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