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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdoueil MnporpaMMbl
BOCIIMUTAHUS U C YYETOM KOHLETIIMHU MPENOJaBaHuUs Y4€OHOro mpeaMera « XUMUsDH)
B oOpa3oBaTenbHBIX opranm3anusx Poccuiickoit ®enepanuu, [lonoxenus o
paboyux mnporpaMmmax y4yeOHbIX MPEIMETOB, YUEOHBIX KypCOB, YUEOHBIX MOJYJIEH
B cooTBeTcTBUU ¢ TpeboBaHUAMH DPI'OC u DOII ocHOBHOTO 0011IeT0 00pa3oBaHUs
(ITpuxaz MOYCII Ne6 ot 30.08.2024 No200)

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIed cTpareruu
oOy4eHHs, BOCIHTAHWS ¥ Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMH Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTeNbHOE pEAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IMpPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HW3YUYEHHS] XUMHU C YU4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTrO Ipollecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH —MpeaMeTa  JUis
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yJibTaTaM 00y4eHHs] XUMUM HA YPOBHE II€JIEH M3yUeHUsI TTpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0yYaromerocs MO OCBOCHUIO
y4eOHOTO Co/IepKaHUSI.

3HaHUWE XUMHUHU CIY>XKUT OCHOBOM Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUN O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparoT (POpMUPYEMbIE XHMUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIIX
SHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUJII  CaMOpa3BUTUS |
dhopMUpOBaHUS KyIbTYPHI JUHYHOCTH, €€ 00I1Iel 1 (HYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATLHOM 1€ TEIbHOCTH;



3HAKOMUT CO CHenU(UKON Hay4dHOrO0 MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3zoBaHre 00YUYarOIITUXCS.

Jlanubple HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCS CIEIMPUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAArOTMYECKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONMPEAEIEHHOM 3Tarie eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0II[ero oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHH U HEKOTOPBIX OTJEIBHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MporpaMMbl MO XMMHUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIAbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHYECKOW JUCCOLMALMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABIICHNS] O XMMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEMHOM MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO H
METOJaM TMO3HaHWs B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyXKalomUi MUpy,
«buonorus. 57 knacce» U «PuU3nKa. 7 KIacc.

[Ipy wu3yuyeHUH XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.



3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEHIIMX (AKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
OpUOOIIEHHH K HAyYHBIM METOJaM [O3HAHUS TPH H3YyYECHUH BEIIECTB W
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUU TMO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHM B Y4YeOHO-TIO3HABATEIILHOW M y4eOHO-UCCIIEN0BATENbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
oOydJaronmxcss K CaMOCTOSITEIbHOM TO3HABATENBHON JEsATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCcloBUil, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YUYAIOITUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue oOmEeH (QYHKIHMOHAIBHOM U €CTECTBEHHO-HAYyYHOMU
TPaMOTHOCTH, B TOM 4YHCJIE€ YyMEHHMA OOBSICHATh U OLEHUBATH SIBICHUSA
OKpY>KaIoIIeT0 MHpa, MCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHH, TPUMEHATh HMX IpPHU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYJOBOH AESTEIBbHOCTH;

— (QopmupoBaHue y O0Oyyarommxcs TyYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW Ui BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPY KArOIIe MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHsI OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(uis U HaAmpaBIEHHOCTH NajbHEHIIEro
oOyueHus.

OO01iee yucao 4acoB, OTBEACHHBIX I M3y4YEHUsS XUMUU B 8 Kiacce — 68
4yacoB (2 Jaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XUMUU B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. du3nyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeToAax MO3HAHMS B XUMHH. YMCThIE BEIIECTBA M CMECH.
CriocoObI pa3AeIeHusI CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CI0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTHocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi 40l XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNU.

KonuuectBo BemectBa. Monbs. MossipHast Macca. B3auMocCBsI3b KOJTMYECTBA,
MacChl M 4YHMCJAa CTPYKTYPHBIX eAuHHI] BemectBa. Pacuérel mo dopmynam
XUMHYECKHUX COCIUHEHHIA.

duznveckre U XUMUYECKUE SBICHUS. XUMUYECKash peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIECTB. XuUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PeaKIHi (COeAMHEHUS, pa3JIOKEHUS, 3aMEIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B JTaOOpPAaTOpUU H
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢u3nyecKkux CBOMCTB O0pa3lOB HEOPraHMYECKUX BEILIECTB, HaOIIOJCHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMUMHUYECKHX (TOPEHHE CBEYH, NMPOKATHBAHHE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJIICHUNA, HAOIIOIEHUE U
ONMCAaHKWE MPU3HAKOB MPOTEKAHWS XMMHUYECKUX peakluil (pa3joKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokeHHE T'MIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoIeiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3Y4YEHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH TMOBAPCHHOMN
CONMM, HaONIOJGHHE W  ONHMCAHHWE  PEe3yJIbTaTOB  IMPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MOJEJeH MOJeKys
(ILIapOCTEPKHEBBIX ).

BaxHeiiline npecTaBuTe/ M HEOPraHNYeCKHX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — 3meMeHT U mpocToe
BeulecTBo. HaxoxkaeHuwe kuciaopoga B Hpupoje, (U3MUecKue M XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcuapl. [Ipumenenue xucmopoma. CrocoObl



MOJIyYeHHUs] KuUclopoda B JabopaTopuud W TIPOMBINUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporHas MoAupUKaIUs KUCI0poaa.

TernoBoit 3h(dEKT XUMUYECKOW pPEaKluu, TePMOXUMHUYECKUE YpaBHEHHS,
AK30- M DHJAOTEPMHUUECKHE peakiuu. TOIuMBO: yrojib W METaH. 3arpsi3HEHUe
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nosyuyeHus. Kucnorsl u conu.

Monsipablii 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpBHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponbe pacTBOpOB B mpupoie U B XKU3HU 4delioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3syroiue  (OCHOBHBbIC, KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanus ocHOBaHM: TIENOYM W HEPACTBOPHMBIC
ocHoBaHusa. HoMeHknaTypa ocHoBaHui. DPU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Psaxg axtmBHOocTH MeramaoB H. H. bekerosa.
[lony4deHue KACIIOT.

Conu. HomeHnkiarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJICH.
[Toyuenue cosen.

['eHeTnueckast CBS3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIECIICHHE COAEPKaHUsI KUCIOpPOAa B BO3yXe, MOIYUYEHHE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOJACHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpailleHusi TopeHust (Mokapa), O3HAKOMJICHHME C OOpa3laMu OKCUIOB U
OMMCaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUEe, PAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHue), B3auMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJCHHE OOpa3IlOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BELIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMPEICIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMU
(HatpueM ©  KanplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
Ha0JII0/IEHUE U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U HIEJIOYEH,
u3ydyeHue B3anMmonencTBus okcuna menu (ll) ¢ pacTBopom cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEakUWi HEUTpAIN3alU{, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3alad 10 Teme «BaxHenmme Kiaacchl HEOPraHWYECKHX
COCIMHEHUI.

Hepuoanyecknint 3akoH u Ilepuoanueckast cucreMa XHUMHYECKHX
aemenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMU

[TepBble MOMBITKM KiIacCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. [loHstne o
IpyNNax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
TaJIOT€HbI, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCUIBI
Y TUAPOKCHUBL.

ITepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAss  (HOPMBI
[Tepuomnueckon cucrembl xumuueckux aneMeHToB . M. Menneneea. [lepuoabl
u rpynibl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YEK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckonn cucremsl [I. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckor CHCTEMBlI XMMHUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
IrpakIaHUH.

Xumnyeckass cBs3b. KoBaneHTHass (HOJspHAss W HEMOJIApHAsl) CBSA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKMcIeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCIOT U IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakly pa3ioKeHUs], COSTUHEHU).

Mescnpeomemnbnie ceasu



Peanuzaniusi MeXNpeIMETHBIX CBSI3€M MPU W3YUYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHM, SIBJISIOIIMXCS CUCTEMHBIMH JJISI OTJSIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAy4YHBIN (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIM3, CHUHTE3, Kiaccuukamus, TMepUOAUIHOCTh, HAOJIOJICHHE,
AKCTIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

®dusuka: marepusi, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIUMYUHBI, SIUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMHU
COI[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIIMXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCSI CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAUM U
pacIIMpeHne ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHUS 3HAYCHHUS XUMUYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHON WH(pOpMaiuein o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaX MW MPAaBWIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYIMX  BHJAAX
JeSTETbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TMpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpOLECC€ ATOW Y4eOHOM JEeATEeTbHOCTH, T'OTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHUE U IIOCTYIIKM CBOMX TOBApHUILEW C NO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B O3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSCHEHHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBJICHUI,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMU TEKCTaMM, CIIPABOYHOMN



JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOM
JIEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHS OOy4UEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE IMOCIEACTBUU M
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOMs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIOJIEHUsI TPaBWJI OE30MaCHOCTH TIPU  OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY M3yUCHHUI0 TTpodeccrii M Tpyaa pa3audHoro poja,
YBAKEHHE K TPYyLy M pe3yjibTaTaM TPYIAOBOM NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHUBUyJIbHON TPAEKTOPUU MPOAOHKEHHUST 00pa30oBaHus C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPo(heCCHOHATBFHON ASITENHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

HKOJIOTMYECKHU 11€J1IeCO00pa3HOE OTHOILICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICHXHMYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEJEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YIPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pelIeHHUs 3aa4, CBSI3aHHBIX C OKPY Kalolled TPUPOIHON CPENOM, I MOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTel HUX PEeIIeHUsS MOCPEICTBOM METOJ0B XHUMUU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMETHBIX pPE3YJIbTATOB BBIICIAIOT 3HAUUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHbIE TOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpEAMETax U IO3BOJIAIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAay4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOphIE OOEcClneurnBalOT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO y4eOHOM
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe JIeiicCTBUSI

Bba3oBble jJJoruueckue JelicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NP OCBOCHHUU
3HAHWI: PACKPBIBATh CMBICI XMUMHUYECKHX MMOHATUNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, yCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), MCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (JAaKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3U MEXAY OOBEKTaMU M3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TIPOLIECCe TIO3HAHUS TOHATHS (NIpEAMETHBIE W
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TIPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JJIEMEHTAa), XuUMuyeckas (opMyna M ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TPOIIECCAX U SIBICHUIX.

Bba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh IMMOCTABJIEHHBIE BOIMPOCHI B KayeCTBE HMHCTPyMEHTA
MO3HAHUA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIHpoBaThH 000OIIEHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, TOJIyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO UH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIM4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBIMOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7[a4 OMPEIEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOIB30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANBHYIO (hOpMy TpeacTaBieHus] HHpOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSMUY;

yMEHUE UCIOJIb30BaTh W aHAIM3UPOBaTh B TIpolecce y4eOHOH U
WCCJIEIOBATEILCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIBCKOT0 XO3SIMCTBAa M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKIIEH NPUPOIHOMN
CpEpbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBHS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Juaiora W (WIh) IUCKYCCUHU) TIO
CyllecTBy  oOCykaaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJILHO BBITTOJHEHUS MPE/JIOKEHHOH 3a/1a4H;

YMEHUSI  TPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEILHOMN
JEATEIBHOCTH B YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JenaTh MNPE3CHTAIUIO
PE3YJbTATOB BBHIMIOTHEHUS XUMHUYECKOTO SKCIEPUMEHTa (J1abOpaTOPHOrO OMbITA,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHUKAIOIIMX MPOOJieM Ha OCHOBE Yyuéra OOIIMX HHTEPECOB M COTJIACOBaHUS
no3uruii (00CyXaeHus,, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJILHO OMNPEACNISITh EIU JEATeIbHOCTH, IUIAaHUPOBATh,
OCYHIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTD, BBIOUpaTh Harbonee 3pheKTUuBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU BBINOJHEHUHM 33JaHUA C YYETOM
MOJTYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLIEHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO PE3yJbTaTa 3asBICHHON IIE€JIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

IMPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IbHOTO
COJIEp>KaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM padoyeil mnporpaMMon,
BBIICJISIIOT: OCBOCHHBIC OOYYaIOMIMMUCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI



JnercTBul, crnenuduueckue g TPEAMETHON  001acTu  «XUMHS», BHJBI
JNEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETalH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBas JIOJIsI XUMHUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAHHUE, COJb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEaKIMU pPa3JIOKEHUs, PEaKIUU 3aMElICHUs, pPEaKIuu
oOMeHa, 9K30- ¥ SHAOTEPMHUYECKHUE PEAKIINH, TETUIOBOM dP(HEKT peaKiluH,
SAIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOWTANb, PaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAsS CBSA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITUH W
MPUMEHSThH 3TU OHATHUSA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYI) CHUMBOJMKY JUIsI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIIUHCHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUU 10
dbopmynam, BHUJ XUMUYECKONM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOJANYECKONM 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckon
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymma)y, manbie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMs, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrteMa Xumudeckux »dyemeHtoB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, oOlee Yucio 3IEKTPOHOB
U pacrpeieieHue UX MO0 SJIEKTPOHHBIM CJIOSIM);

KJ1acCu(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B PEaKIuu
BEIIECTB, [0 TEIJIOBOMY 3PPEKTyY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl ONUCAHUE IPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSPHYKO MaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOrO0 3JeMEHTa 10 (opmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OINEPALUU MBICIUTEIBHON AEATEIbHOCTA — aHaAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMAaTHU3aluio, KilacCU(PUKaIIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJISI M3Yy4YEHUs CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €CTEeCTBEHHO-HAYYHbIE METOMbI
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CIENOBaTh  IpaBWaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWaM OOpaIlleHUs C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), TPUTOTOBIICHUIO
pacTBOPOB C OMNpPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE  HKCHEPUMEHTHI IO
pacIo3HaBAHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(PpPOBbHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3pnen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' HNPAKTUYECKOMN JeATEIBHOCTH https://m.edsoo0.ru/7f41837c
YyejoBeKa
12 BertectBa 1 XUMHUYECKHE 15 1 bubmuoreka [JOK
' peaxiuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3znen 2. Baxkneiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB
Boznyx. Kucnopon. Ilonstue bubmorexa [IOK
2.1 6
00 okcHuaax https://m.edsoo.ru/7f41837¢c
29 Bonopona.llonstue o kucmorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.eds00.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
94 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuiyeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIun


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuoreka [JOK
XHMHYECKUX djieMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XHUMHU4YEeCcKas CBS3b.

3.2 OKUCIUTEIBHO- 8 bubmotera [JOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie I[IpakTnueckue
n/n Bcero u3ydyeHusi o0OpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poiab XuMUM B KU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
[TonsiTHe 0 METO/IAX MO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
ITpaktuueckas padota Ne 1 «IIpaBuia
paboTHI B TaOOPaTOPUU U IPUEMBI 1 1 bubnmnoreka HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM)
YucTele BemecTBa U cMecH. CriocoObl 1 bu6mmoteka [IOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceli (Ha npumepe 1 1 bubmmorexa HOK
s . pHMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOM COJIM )»
ATOMBI ¥ MOJICKYJTBI 1 bubmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6c
XuMHU4YecKue 3J1eMEHTHI. 3HAaK! 1 bubmmorexa [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie U c0XKHbBIC BEIIECTBA 1 bubmorexa HOK
P - https://m.edso0.ru/ffod2a6c
bubmmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

Bbu6nuoreka [IOK
10 Xumudeckas opmysa. BameHTHOCTB https://m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
11 OTHocHTeNbHAs aTOMHAs Macca. bubnuotexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOTO bubnuotexa [JOK
3JIEMEHTA B COEIUHEHNH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bu6nuoreka [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®du3NYeCcKue U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs MPOTEKAHUS bubnmnoreka HOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubnuotexa [HOK
XHUMHUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoamudyecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmss XaMUYECKHX peakIui
18 (coemuHeHUs, pa3IOKESHUS bubmmorexa LOK
8 b : https://m.eds00.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIuKIoneaucT. O6o0uIeHe brbmmorexa LIOK
) Amer Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUH
20 KonTtponpHast padora Nel mo teme bubmmoreka [IOK
«BeecTBa 1 XUMUYECKUE PEAKIIMI https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckre 1 XUMHYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS Bubmmorexa [IOK
poa (peaiit ’ https://m.edso0.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTyYeHUs KUCJIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa [TOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3pPeKT XUMUIECKOI
pEeaKIHH, ITOHATHE O bu6nuoreka [JOK
24
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYCCKUX PEAKITHIX
TormmBo (HedTh, yrojab U METaH).
25 3ar ;13HeI§I/qu1;o3 yxa CITOCOOBI z:ro bubmorexa LOK
P e, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITonyuenne u cobnpanue KuciIopoaa bubmmorexa [JOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Boaopon — snemeHT 1 mpocTtoe bubmuorexa [JOK
BelecTBo. Haxoxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHEe CBOMCTRA bubmmoteka [IOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCITOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy9YeHus BOAOPOia B bubmuoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 o reme
bubmuorexa [JOK
31 «ITomydenne u coOupanue Bo10po/a,

W3y4YEHHUE E€r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM ra30B. 3aKOH

bu6nuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA
33 BEII[ECTBA r'a3a 10 €ro U3BECTHOM bubmorexa [TOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Broraucienns 00EMOB Ta30B 1O
34 ABHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa [TOK
VP . peat . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nyecKne 1 XMMUYECKUEe CBOMCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceimenanie
37 u HI;HaCBI peHHbIIe) aCTBOPBI I\/ECCOBasI bubmorexa HOK
H PACTBOPHL- https://m.eds00.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 o treme
38 «IIpuroroBieHne pacTBOPOB C bubnmnoreka HOK
onpeaecnEéHHON MacCOBOM J10J1ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTponbhas paborta Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccudUKaIus, bubmuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LOK
’ p https://m.eds00.ru/ff0d664e
OKCHIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bubmmoteka [IOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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43 [lonyuyeHne u XxuMHu4yecKkue CBOWCTBA bubmmoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyuyeHue u XMUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) TT0JT ‘I)eHI/I}I XI/IMI/I‘IZSKI/IG bubmorexa LOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33724 110 TeME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUIN)
48 I'enernueckas cBsI3p MEXKY KiIacCaMu bubnnoreka [HOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6nuoreka [IOK
49 O00011IeHNE U CHCTEMATH3aLHs 3HAHU I
B & https://m.edsoo.ru/00ad9ch?2
KoHnTtposbHas padora Ne3 no teme
50 "OCHOBHBIE KJIAaCCHl HEOPTAaHUYECKHUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbIie MOMBITKH KiIacCUPUKAITTT
51 XHMHYECKHX 3JIeMeHTOB. [loHsaTHE O bubmorexa [JOK
' https://m.eds00.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 [Teproauueckast cuicTeMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. . MenneneeBa
b K
53 [Tepuoel, TpyMIIBI, TOATPYIIITHI nomotexa O

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6nuoreka [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTpOHHBIX 000JI0YeK
. but6mmoreka [IOK
95 aTOMOB 3JIeMeHTOB [lepnonnueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHUIO B bubnuotexa [JOK
Ilepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
3nauenwue [leprogudeckoro 3aKkoHa st
57 pa3BUTHS HAyKH U nipakTuku. /1. 1. bubnmnoreka [HOK
MenneneeB — y4€HbIH, MTEaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOOTPUIIATEITLHOCTh aTOMOB
bu6mmoteka [IOK
58 XUMHYECKHUX 3JICMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepoydHas pabota
bubmmoreka [IOK
59 "
OHHAT XUMITHCCKAT CBASE https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHas XUMH4YECKast bubnuorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoasipHas XUMUYECKAst bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 CrereHb OKHUCITC
TETCHE ORHCACHI https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peaKuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmorexa [JOK

https://m.edsoo.ru/00adb076
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65 KonTtponsHas padora Ne4 o reme 1 bubmmoreka [JOK
«Crtpoenne atoma. XUMHYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHriit ypok. O000IeHHE U 1 bubnmnoreka HOK
cucTeMaTru3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHre u 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBusiit ypok. O000mIeHNE U 1 bubmmoreka [JOK
cUCTEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., Octpoymon WN.I'., Cnagkor C.A.,

AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

Xumust. 8 ki1.: KOHTpOJIbHBIE U TPOBEPOUYHBIE pabOTHl K YUEOHUKY
O.C.I'abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A.
VYmakosa u ap. - M.: [Ipoga, 2021.

["abpuensn O. C., Bockoboiinukosa H. I1., fmrykoBa A. B. HactonbHast kHura
yuuTensa. Xumus. 8 kKi1.: Metogudeckoe nocodue. - M.: Jlpoda, 2019.
[Mabpuensn O. C., SmrykoBa A. B. Pabouas terpans. 8 k1. K yuebnuky O. C.
["abpuensna «Xumus. 8.» - M.: llpoda, 2018.

["abpuensn O. C., AmykoBa A. B. Terpaas ais 1a60paTOPHBIX ONBITOB U

npaktudeckux padot. 8 k. K yueOnuky O. C. ['abpuensna «Xumusi. 8 Kiacey.
M.: poda, 2018.

=
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCHI CETU
UHTEPHET

[Mabpuensn, O. C. Xumus 8-11 kiacc. Metoauueckue peKOMEHIaluu ¥ padoyast
nporpaMmma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-

rekomendacii-i-rabochaya-programma/



["a6puensn, O. C. Metoauueckoe nmocodbue Xumus §-9 kiacc

https://dro I'abpuensin, O. C. MeTonuueckoe nocodue k yueonuky O. C.
["abpuensna «Xumusi». 8 knacc / O. C. I'abpuensu. — M. : JIpoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/fa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

Ypox (PBI) https://resh.edu.ru

Ypoxk (HcnopTaui) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesenranus (Mudoypok) https://infourok.ru
bubmmoteka L{OK https://m.edsoo.ru

[Tpesenrarus (3nanuo) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

VYpok : https://urok.1sept.ru

Ypok, npe3erranuu:https://multiurok.ru
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