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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe (QeaepalibHOM paboyeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENOJaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBartenbHbIX opranu3zanusx Poccuiickoii denepanuu.

[IporpamMmma mo xumuu Oa€T TpeACTaBICHHUE O LENAX, OOIIed cTpareruu
oOy4yeHHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIOUIMXCS CPEICTBAMU Yy4EOHOTO
npeaMeTa, YCTaHABIIUBAET o0s3aTesbHOE peIMETHOE coJiepKaHue,
IIpelycCMaTpUBAET paclpeiesieHue €ro IO KiaccaM M CTPYKTYPUPOBAHHUE 110
paznenaM M TEMaM MPOrpaMMbl MO XHMHUHU, OMNPENENSICT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIep>KaHusl, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh  M3YYEHHUS XUMHU C yU4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMUKM Yy4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeAessieT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHHUs XMMUU Ha YPOBHE LieJiel U3yYeHUsl MpeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATENbHON JEATEIbHOCTH OO0YyYaroulerocs IO OCBOCHHIO
y4eOHOTr 0 COoIepKaHUS.

3HaHUWE XUMHUHM CIYKUT OCHOBOM Uit (OpMHpOBaHHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpeACcTaBICHU O MaTepUaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib urparoT GopMUpyEeMble XMUMHUEH MPEJCTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 3KOJOTMYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenune xumuu:

CHOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEH i1  CaMOpPa3BUTHS U
(dhopmMupoBaHUs KyJIbTYphl IMYHOCTH, €€ 001Iel U (PYHKIIMOHATLHON I'PaAMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEMH
o0y4Jarolmuxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW e TeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENIOBATEIIbCKUX YMEHHUM, HEOOXOJIUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsI1a HA €IMHCTBO HNPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIIUXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUM XUMUU OOECIEUMBAIOTCS CHEHUPUKOM
COJIepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCS  MEaroruuecku
aJanTHPOBAaHHBIM OTpaK€HHWEeM 0a30BOM HAyKW XMMHU Ha OMPENIeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI MEPBOHAYAIBHBIX TMOHATHUH XWMHH, OCHOB
HEOPraHWYEeCKOM XMMHM UM HEKOTOPBIX OTACIAbHBIX 3HAYMMbBIX TOHSATUH
OPraHUYECKOU XUMHUHU.

CrpykTypa coAep:kaHusi MPOrpaMMbl MO XUMHUU C(HOpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. CoaepkaHue CKIIAIbIBAECTCS W3 CUCTEMBbI
MOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI OHSITUA O XUMHUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIHUITY
MOCJIEIOBATENILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akoHa J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XVIMUH;

— YYEHUS O CTPOCHUU aTOMa U XUMHUYECKOMN CBS3U;

— TpeACTaBICHUNA 00 DIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YpPOBHS K JPYrOMY, BBINONHSSA (PYHKIUM OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS M BO3MOXKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS U TOJIYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl 1O XHUMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJICHNUS O XUMUUYECKOU COCTABIAIOLIEH HAYYHOU KapPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MpPHUPOAbl, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METO/IaM TO3HAaHUs B Hayke. M3ydeHne XuMHU NOPOUCXOAHUT C IPUBICUECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMeToB: «OKpyX alomuil MUp,
«buonorus. 5—7 knmacce» u «Ousmka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHN KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAHMM — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUH,
JIOCTYMHBIX OOOOIIEHUIA MHPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B



NpUOOIIIEHNH K HAy4YHBIM METOJaM TO3HAHUS TPU W3YyYEHUU BEIICCTB U
XUMHYECKUX peakiuii, B GOPMUPOBAHUN U PA3BUTHH TO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-TIO3HABATEIBHOM M Y4eOHO-HCCIIEIOBATEIHCKON
NEeSATENbHOCTH, OCBOEHHMM NPaBWII 0O€30IacCHOr0 OOpallleHusi C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHUE TPUOOPETU TaKUe 1eIH, KaK:

— (dopMupoBaHHE WHTEIUICKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOW K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYyYEHHUsI Ha CHCTEMaTUYecKoe MpHOOIIECHUE
oOydJaromuxcs K CaMOCTOSITENbHOM IO3HABATEIbHON IEATEIbHOCTH, HAYYHBIM
METOJaM MO3HaHUsA, (POPMUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XAMHH,

— o0ecredyeHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATENBHOCTH, TMO3HAHUS WU CAMOIO3HAHUSA, KIIOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMITETCHIINK), UMEIONMINX YHHBEPCAILHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUIOB JICATCILHOCTH;

— QopmupoBanre 00mell (QYHKIMOHAIBHOW U €CTECTBEHHO-HAay4YHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATHP W OICHUBATH SIBICHUS
OKPYXAIOIIEr0 MHpA, WCIOJIB3YS 3HAHUS W ONBIT, MOJYYCHHBIC MPH N3YICHHUU
XAMWH, TPUMEHSITh HMX MPH PEIICHWH MpoOJeM B MOBCEIHEBHOW XKH3HU U
TPYAOBOU IEATEIBHOCTH;

— ((dopMupoBaHue y O0OydarONIUXCS TyMaHUCTUYECKUX OTHOIICHMUIA,
MOHVUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH DKOJOTHYCCKHU
1enecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B MEIAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOLHOU CPEIBIL;

— pa3BUTUE MOTHUBAIMU K OOYUYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMID HA OCHOBE YCBOECHHUS OOILEUYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpoduiisi ¥ HAMpaBICHHOCTH NaJIbHEHIIETO
oOy4eHusl.

OOmiee YuCIO 4YacoB, OTBEAEHHBIX IS M3Y4YCHUS XUMUHU HAa YPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posb XUMUK B KU3HU YEJIOBEKA. XHUMHUSI B CUCTEME HaAYK.
Tena u BemecTBa. PU3NYECKUE CBOWMCTBA BEIIECTB. ATrpPEraTHOE€ COCTOSTHHE
BemiecTB. lloHsATHE O MeTOnax MO3HaHWS B XUMUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeneHus: CMECEH.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OtHocHuTENBHAS MOJEKYJIsSIpHas macca. MaccoBas J0JIsI XUMAYECKOTIO JJIEMEHTA B
COEJIMHEHUM.

KommuecTBo BemectBa. Moib. MonsipHas Macca. B3auMocCBsi3p KOJIMYECTBA,
Macchbl W 4YHUCJIa CTPYKTYPHBIX €AWHUI[ BemiectBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

DOU3NYECKUE U XUMUAYECKUE SABJICHUS. XUMHUUYECKas PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHHUsI MacChl BeEIleCTB. XUMHU4Yeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuid (COeAUHEHUSI, Pa3JI0OKEeHUS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOU, mpaBuUiaMu paboOThl B J1a0OpaTOpuu U
npuéMamMu o0paileHus: ¢ J1abopaTOpHbIM 000PY/IOBAHUEM, U3YYCHUE U OMHCAHUE
(¢u3nYecKuX CBOWCTB 0O0pa3lloB HEOPraHMYECKUX BEIECTB, HAOJIOJACHUE
¢uznyeckux (IJIaBJICHHE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUS BOJABI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCIOTOMN) SIBICHUM, HAOIIOJeHNE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THIPOKCHUIA
menu (I1) mpu HarpeBaHuu, B3auMOJENUCTBHE Kele3a ¢ pacTBopoM coiu meau (II),
M3yUY€HHUE CHOCOOOB pa3/IesIeHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (QUiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUIUIAIMUSA, XpoMaTorpadusi, MpoOBEICHUE OUYUCTKU MOBAPEHHOU
coJii, HaAOJIOJIEHHWE W  ONHWCAaHUE  PE3yJbTAaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxHeiilue npeacTaBuTe/id HCOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucmopon — snemeHT u mpoctoe
BelecTBo. HaxoxkaeHue kuciopona B mpupone, (puanueckue M XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoma. CrnocoObl



MOJIyYeHUs KUCIIOpoJa B Jabopatopud ©  mpombiluieHHOCTH. Kpyrosopot
KHCJIopoa B ipupoje. O30H — aluIoTponHas MOAU(PUKAIUS KUCIOPOaa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U SHAOTEPMHUYECKUE peaKUHU. TOIIMBO: yrojib M METAaH. 3arpsi3HECHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(hekra, pazpyluieHue 030HOBOIO CIIOS.

Bogmopon — »memMeHT m mpoctoe BemecTBO. Haxoxnenue Bomopona B
npupojie, (uznueckue W XUMHUYECKHME CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHns. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

Ousnueckue CBOWCTBA BOAbl. Boma Kak pacTtBopuTelib. PacTBOPHL
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas [0Jis1 BEIIeCTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpoOB B mpupozie U B KU3HHU yenoBeka. KpyroBopoT BoAbl B IPUPOAE.
3arpsi3HEeHHE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanusa neoprannueckux coenunenuit. Oxcuabl. Knaccudukanus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunioB. Dusnueckue ©U XUMHUECKHE
CBOMCTBA OKCUIOB. [TosryueHue okcuaos.

OcHoBanusi. Krnaccudukanusi OCHOBaHMM: IIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHul. DU3NYECKUE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [lonyyeHue ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa coneil. @U3NYECKHE U XUMHUYECKUE CBOMCTBA COJIEH.
ITonyuenue coiei.

I'eHeTnyeckas cBsI3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEICICHUE COAEPKaHUs KUCIOPOJa B BO3AYXE, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHWE U W3YyUYEHUE CBOMCTB KHUCIOPOJa, HaAONIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS U
MpeKpalleHusl TopeHus (moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHUCaHWE HUX CBOMCTB, MOJy4YEeHHE, COOUpAHUE, PACIIO3HABAHUE U H3YyUYCHHE
CBOMCTB Bojiopoja (ropeHue), B3aumopeicTsue Boaopoaa ¢ okcugom meau (1)
(BO3MO>KHO UCIIOJIb30BAHUE BUEOMATEpUANIOB), HAOIIOJEHHE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOCHHOCTEM pPAaCTBOPEHHUS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEM pAaCTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBUE BOAbBI C METAJLIAMU
(HaTprieM ©  KaiblMeM) (BO3MOXHO  HCHOJb30BaHUE BUIEOMATEPUAIIOB),



uccleoBaHne 00pa3lOB HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (II) ¢ pacTtBopoM cepHON KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKUUMid HEUTpaau3alyy, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOI'0 METAJUIa JPYTMM W3 PacTBOpa COJIM, PEIIECHUE
JKCIIEPUMEHTAJBHBIX 3a/1ad Mo TeMme «BaxHelmne Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

Iepuognueckunit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHuCIUTENTBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKH KiIacCU(UKAMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIE€JIOYHO3EMENbHbIE METaJUIbl,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yrOT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUJIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHUYECKUX NEMEHTOB /1.
N. MengeneeBa.  KoporkomepuogHas W JJIUMHHONEpUOAHAass  (QOpMbI
[lepnonnueckon cuctembl xumuueckux 3yeMeHToB JI. 1. Menpaeneea. [leproast
u rpynnsl. DU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB Nepuoaa |
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aToMOB TMepBbIXx 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckonn cucremnl JI. WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €r0 nojoxeHuto B [lepunognueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paJnyca aTOMOB XHMHWYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOTAM.

3nauenue [leproandeckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKHX
JJIEMEHTOB Ui pa3BUTUsA Hayku W npaxktuku. [[. 1. MenneneeB — y4€HbIM U
rpaXkJJaHUH.

Xumuyeckass cBsaA3b. KoBasieHTHass (ToJisipHass W HEMOJISIpHAsi) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpoueccrl OkuciieHUsT U BOCCTAHOBJIEHUA. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHue oOpa3lloB BEHIECTB METAVIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHHs], COCTUHEHUS ).

Meosicnpedmemmnoie ceasu



Peanuzamuss MeXnpeaQMETHBIX CBS3€H MPU U3YYEHHM XUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHATUM, TaK W TOHATUM, SBISIOIIUXCS CUCTEMHBIMU JJISl OTIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(dUKalus, NEePUOJAUYHOCTh, HAOJIOJCHUE,
SKCHEPUMEHT, MOJICTTUPOBAHUE, U3MEPECHUE, MOJIENb, SIBIICHUE.

dusnka: marepus, aToOM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBa, ra3, (PU3WYECKHE BEIMYMHBI, ¢TUHUIIBI
M3MEpPEHUS, KOCMOC, IUTAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dbotocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIHI,
MIOJIE3HbIE UCKOITAEMBbIE, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuUMH4YecKasi peaKkmus

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHUYECKUX IEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX MNEPUOJIOB, Kajus, Kalbls H UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUMEM 3yeMeHTOB B Ilepumonnueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CTtpoeHue BelIecTBA: BUJBI XHUMHUYECKOW CBS3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PA3JUYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUM, TCHETUYECKAs CBSA3b HEOPTAaHUYECKUX BENIECTB.

Knaccudukanusa XuMru4eckux peakiuii o pa3indyHbIM MpU3HaKaM (10 YUCTy
U COCTaBy Y4YacTBYIOUIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
M3MEHEHHUIO CTEIICHEH OKUCIICHUS XMMHYECKHUX DJIEMEHTOB, IO OOpPaTHMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu xumuyeckol peakiuu. llonstue o0 00paTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuusax. [IoHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTue 0 xumMmuueckom paBHoBecnu. MaKTOPHI,
BJIIMAIONIME HA CKOPOCTh XUMHYECKOM PEAKIIMHA W IIOJIOKEHUE XUMHUUYECKOTrO
pPaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMH,  JJCKTPOHHBIM  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHON pEaKuum. CocrapieHnue YpaBHECHUU



OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAaHUEM  METOJa
AIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPONUTUYECKON TUCCOLUAINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHn3M AuCCOLMAlUM BELIECTB C PAa3JIMYHBIMU BUAAMHU
XUMH4YECKOU cBsi3U. Ctenens auccounanuu. CUIbHbBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHoro oOMeHa. Y clioBUsI MPOTEKAHUS peaKluii HOHHOTO OOMEHa,
MOJHBIE W COKpAal€HHBbIE HWOHHBIC YpaBHEHUs peakuuid. CBOMCTBA KHCIOT,
OCHOBaHUW U COJIed B CBETe TMPEACTaBICHUH 00 IIEKTPOJIUTHYECKON
nucconunanun. KadecTBeHHbIe peakiiuyi Ha MOHBI. [IoHsATHE O THAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB UM HeMeTauioB (rpadura M anMasza), CI0XKHBIX BEHIECTB
(xopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu
OT BO3JICUCTBUS PA3NIUYHBIX (DAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, IpPOLECCa AUCCOLMALMU KUCIOT, WIENOYed M COJIEH
(BO3MOXXHO  HCINOJB30BAHME BHUAECO MaTEpPHANIOB), MPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKA  MPOTEKAHWsS  peakuMid HOHHOrOo  oOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, oOpa3oBaHUE BOJbI), OIbITOB,
WUTIOCTPUPYIOLIIMX  NPHUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKUUN
(ropeHue, peaklMH paslIoKEHHs, COEIUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAayeCTBEHHBIX PEAaKIUMi HA HOHBI, pEUICHUE
DKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTtasuibl 4 UX cOeAMHEHUS

OOmiast xapakTepucThika rajmoreHoB. (OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHe CBOWCTBA MPOCTBIX
BEIIECTB — TaJOreHOB. XHMMHMYECKHME CBOWCTBA Ha NPHUMEPE  XJOpa
(B3auMOJEICTBUE C METaJJIlaMd, HEMeTalllaMH, UIeJo4amMu). XJIOPOBOIOPO/I.
ConsHas kucimoTa, XMMHUYECKHE CBOMCTBA, MOJYyYECHHE, NpUMEHEHHE. [lelicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BakHeuiine XJIOpuIabl U HX
HAax0KJICHUE B IIPUPO/IE.

O6mas xapaktepucTtuka 3neMeHTOB VIA-rpymnmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHue u (PU3nYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qusnueckue M XHUMHUYECKHME CBOilcTBa (00mIME Kak
MPEACTaBUTEN Kjacca KHUCIOT MW chenuduyeckue). XUMHUUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenue cepHoi KucaoTel. COaM CEpHON KUCIIOTBI, KAUECTBEHHAS PEAKLIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHH B MpuUpoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIoIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OO6mas xapakrtepucthka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHUS. A30T, PaCIpPOCTPAHEHHE B IPUPOJIE,
¢dbuznyeckre u XumMudyeckue cpoiictpa. KpyroBopot azora B ripupojie. AMMUaK, €ro
(dbu3nYecKre 1 XUMUYECKHE CBOICTBA, NOJIyueHue U npumMenenue. Coliu aMMOHUS,
ux (pU3nyYecKue U XMMHYECKHUE CBONCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MmoiydeHue, PU3nyeckue M XUMHUUYECKHUE
cBoMcTBa (0OIIME KaKk MPEICTaBUTENS Kjacca KUCIOT U crnenuduyeckue).
Hcnonw3oBaHue HUTPATOB M COJEed aMMOHHMS B KAyeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPYKAIoIe Cpeabl COEAMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXIHW, 3arpsi3HEHUE BO3AyXa, NOYBBI U BoM0EMOB). Docdop,
aloTponHele Moaudukauuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOICTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3NIecKue U XMMUUECKHUE CBOMCTRA,
nostyuenue. Mcnonbs3zoBanue pocdaroB B kKayeCcTBE MUHEPAIbHBIX YIOOpEHUH.

O6mas xapaktepucTtuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHUS.  YTIIepoid,  aJIOTPOITHbIE
Moau(dUKALIUKM, paCIpPOCTpaHEHUE B TPUPOJE, (PUINUECKHE U XUMHUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux
¢uznyeckre W XUMUYECKHE CBOWMCTBA, JEHCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHUE. DKOJOTHYECKHE TPOOJIEMBbI, CBA3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
addekr. YronapHas KUCIoTa U €€ ColM, X GU3NYECKUe U XUMHUYECKUE CBOICTBA,
nojyyeHue U TmpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsi KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (yroyib, HPUPOJHBIA ra3, HEDTh),
MPOAYKTHl UX MepepadoTku (O€H3MH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[lonsiTe 0 OUOTOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojaax — u ux
poii B OKM3HM 4YeloBeka. MarepuanbHOE€ €IMHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHUYECKUE CBOMCTBA, IMOJNyYEHUE W
npuMmeHenne. CoenaumHeHHss KpemHusT B mnpupojge. OOmume mnpenctaBieHHs 00
okcuae kpemHus (IV) u xpemuueBoit kuciore. CHIMKAThl, UX MCIOJIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BakHelIue CTpouTeIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, IIeMEHT, OeTOoH, *keje300eToH. [IpobGaeMpl 6€30MacHOr0 HCMOJb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUI-MOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
rajjoreHOoB M UX COEAMHEHHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpa3laMu XJOpPUAOB (TaJIOTE€HUJIOB), O3HAKOMJIGHHE C
oOpasmamMmu  ceppl W €€  COCQUHEHMSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), HAOJIIOJICHUE TMpolecca OOYIIIMBaHUS caxapa Mo JehCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, HW3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEJACHUE KAYECTBEHHON peakinu Ha Ccyiab(har-
MOH W HaOoJIeHUEe TpHu3Haka €€ MPOTEKaHMs, O3HAKOMJICHUE ¢ (pu3nueckumu
cBoiicTBaMu azora, ¢ochopa MU HUX COEIMHEHHH (BO3MOXHO MCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (pocopHBIX ya0OpeHul, noiayyeHue,
coOupaHue, pacro3HaBaHME W M3YYECHHE CBOICTB aMMHaKa, IMPOBEACHHE
KaueCTBEHHBIX pEakiMii Ha MOH aMMOHUS U GocdaT-uOH U U3ydeHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCIIOTHI C MEABIO
(BO3MO>KHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHNE Mozenein
KPUCTAJTMYECKUX pEemETOK anMasza, rpadura, QyiepeHa, O3HaAKOMJIEHUE C
MPOIIECCOM  aJCcOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoOJydyeHue, cOOUpaHue, paclio3HaBaHUE U H3yYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHIMKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 no teMe «BaxxHeuIe HEMETAIJIbI U UX COEUHEHUS.

MeTtajuibl M UX COCAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomnueckon cucteMe XuUMHU4UECKUX diemMeHTtoB [[. H.
MenpaeneeBa u ctpoeHus aToMOB. CTpoeHHe MeTauioB. MeTaminyeckas CBsI3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAass  PEmETKa.  DJIEKTPOXUMHUYECKHN Pl
HanpsbkeHut metamioB. Ouznueckue U XMMUYECKHE CBOMCTBAa MeTaiuioB. OO0Iue
CrocoObl MosydeHus: MeTaioB. lloHsATHE O KOPpPO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) U UX IPUMEHEHHUE B OBITY U POMBIIIEHHOCTH.

[I{eounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucreMe XUMHUYECKHUX
anementoB JI. 1. MenzaeneeBa, CTpoeHHME HMX aTOMOB, HAXO0XIECHUE B NPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusi U Kaiaus). OKCUIbl U



TUAPOKCHABI HATpusi MW Kanus. [IpumMeHeHue IIeNOYHBIX METauiOB U HX
COCIMHECHUM.

[IlenoyHO3eMENbHBIE META/UIbl MAarHMd M KaJdbUMH: MOJIOKEHHUE B
[Tepuonnueckoin cucremMe xumuueckux sneMeHToB J[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B rpupoae. PU3nuecKkue 1 XMMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkunelmue coequHeHus] Kbl (OKCUI, THUIAPOKCHUI, COJIH).
KéctkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHUN: noJIo)keHue B [leproanueckoil CucTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHEe aTtoma, HaxoxiacHue B npupoae. dusmyeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepruoaudeckoi cUCTeMe XUMUYECKHUX 3JIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aTroma, HaxXOXIACHUE B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u sxenesa
(IIT), ux cocrtaB, CBOICTBA U MOJYyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMu METaUIOB M CIUIaBOB, HUX (PU3NUECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSL OKCHJA
KaJIbLIMS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIB30BAaHUE BHJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KeEJI€3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAaHUE  BUJEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajblMs, allOMUHUS, IIUHKA, JKeJe3a
(IT) u xeneza (I1I), meau (II), HabmrogeHUE U oMKMCaHUE MPOLIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAaMU HATpusl, Kalus W Kaiablus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA aTIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeuniume
METaJUIbl U KX COCTMHEHUSI».

Xumus ¥ OKpyKa0OLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOW JKM3HHM YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUUYECKUX peakuuil B ObiTy. [lepBas momoiib npu
XUMHUYECKHX OKOrax U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Kawliel cpeanl (MpeaenbHas JOMmyCcTUMast
KOHIIeHTpaius Bemiects, aaiee — [1/IK). Ponp xumuu B pelieHu# 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuii IKCnepumMenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC
MaTtepuarbl).

Mescnpeomemmnule ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€Ud MpU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHbIM (pakT, TUmores3a, 3aKoH,
TEOpUsl, aHaliu3, CHUHTE3, KIaccupuKalus, TM[epUOJUIHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeJb, SIBJICHUE, MAPHUKOBBIN
(b eKT, TeXHOIOTHS, MaTEPHATIBI.

®dusnka: MaTepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKHUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKY, JUAJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITUYECKAs
pemeTKa, CriaBbl, (PU3MUECKUE BEIUYUHBI, CAMHUIBI U3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHBIC
yA00pEeHUst, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIHI,
MOJIE3HbIE UCKOIMAEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHus JOCTUTAIOTCA B XO0J€ OOy4YeHHs] XMMUU B €IMHCTBE YYEOHOU U
BOCIUTATEJIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUIUCKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMH, INPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMM MU HOPMaMu TOBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIIMNA 00yUYarOIIUXCS.

JIndHOCTHBIE ~ pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHBHBIX LEHHOCTHBIX OPUEHTALMUA W
pacIIMpEeHUE OIbITA JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIECHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHMMAaHWA 3HAYEHHS XMMHUYECKOM HAYKM B JKH3HHU
COBPEMEHHOI'0 00IlIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOU MH(pOpManueil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHAS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKIUYHOCTHBIX
OTHOILIEHUMA B KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIIEe0BAaTEIbCKOM, TBOPYECKOM U JAPYrUX  BHJAX
JEATEeNIbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOM MAESTEIbHOCTU MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATENIBHBIX 3a7a4, BBHIMOJIHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOM Yy4eOHOU MesITENbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEJACHWE H IIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEHIECTBE M XUMHUUYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKA WU COCTABISIONINE
OCHOBY Il TIOHMMAaHUSI CYIIHOCTH HAYYHOM KAapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOMN CPEION, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHU IO
XUMUHU, HEOOXOJUMbIC NJi1 OOBSCHEHUS HAOII0JIaeMbIX MPOILIECCOB U SIBICHUMH,
MO03HABATEIbHOM, MH(DOPMALUMOHHOW M YUTATEIIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOMU



TUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYy4YeHUI0 M TO3HAHMIO, TI0003HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TMPOEKTHOM M  HCCIEAOBATEIbCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTU W YPOBHS OOy4UeHHs B
JIATbHEUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUNA U
HEMPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOIMMOCTU COOJIOJEHUS TNpaBWil OE€30MAaCHOCTH IMpU OOpaIEHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY H3YUYEHHUIO TpodeccHil u Tpyaa pa3auyHoro poja,
YBOXEHHE K TPYIAy M pe3yjibTaTaMm TPYIAOBON JEATEIIbHOCTH, B TOM YHCIE HA
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHMM MO XUMHUHU, OCO3HAHHBIM BBIOOP
WHJIMBUIYaJIbHOU TPACKTOPUHU MPOJIOKEHUSI 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycnenrHoi npodeccuoHanbHOM EeSITeIbHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATLCA B TPO(PECCHOHATILHOM Cpejie;

6) 3K0JI0rn4ecKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOIICHUE K MNPUPOAE KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBaHUS, MIOHUMaHUE 1IEHHOCTU 3JI0POBOTO U
O0e3zomacHoro obOpa3a KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuil 0€30MaCHOTO MOBECHUS PU pabOTe C BEIIECTBAMU, a TAKXKE B CUTyaIUsX,
YTPOKAIOMIKUX 3I0POBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU WU3YUYECHUU XUMHH, IJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH ITPUPOJIHON CPENOH, AJIs MOBBIIIECHUS
YPOBHSI ~ DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJieM M MyTel UX pEIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABaTEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MeTanpeAMETHBIX pe3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TeOopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYToe.), KOTOpbIe
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O IEJIOCTHOU



HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIE OOecrneunBaroT G(HOpMUPOBaHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NeATEeNIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

YMEHHUS HCIMOJb30BaTh MNPUEMBI JOTUYECKOTO MBIILJIEHUS TPU OCBOCHHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEpHbIC
MPU3HAKY, yCTaHABIMBATh B3aUMOCBS3b C JAPYTMMHU TOHSTHUSMH), WCIOIB30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTNIENbHBIX (DAKTOB U SIBJICHUI, BHIOMpPATh OCHOBAHUS U
KpUTEPUU ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABIIUBaTh MPUYUHHO-CIIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Yy4YEHHS,
CTPOUTH JIOTUUECKHUE paCCyX JeHUs (MHAYKTUBHbBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BBIBOJIbI M 3aKJIIOYCHUS

YyMEHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TOHATUA (NIPEAMETHBIE U
METanpeIMETHbIC), CUMBOIMYECKHE (3HAKOBBIE) MOJIEIIHU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHUYeckas (opMylia W ypaBHEHUE
XUMUYECKOU PeaKIMH — MPU PEIICeHUH y4eOHO-TI03HABATEIbHBIX 3aj/lau, ¢ Y4ETOM
ATUX MOJIECTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepHU30BaATh CYIICCTBEHHbIC
MIPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCax U SIBICHUSX.

Ba3oBble uccienoBarejibckue JeMCTBUS:

YMEHHE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAu4eCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKKe B KAyeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NMpuOOpEeTeHHE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYEHMUYECKHX JKCIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro Pe3ynbTaT, GOpMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpojieaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM IPEACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HayuHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHusl, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPHUMEHATh Pa3jIN4HbIE METOABl U 3aIpOChl MPU MOUCKE U OTOOpe
uH(pOpMAlMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3324 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpOH aKTHUBHOI'O MUCHOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BHIOMPATh ONTUMAIbHYIO GOpMY MpeACTaBICHHUs HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECIOKHBIMU CXEMaMH, JHarpamMmaMu,
IpyruMH popMaMu rpauKu U UX KOMOMHALUSMU;

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBaTh B Ipouecce Y4eOHOH U
HCCJIEI0BATENbCKON AEATENbHOCTH MH(POPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTa HA COCTOSHHME OKPYKAIOIIEH NpPUPOIHON
CpeJibl.

KommyHuKaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1eiCTBUA:

yMEHHUS 3ajJlaBaTh BOINPOCH (B XOJ€ Juanora W (WIh) JTUCKYCCUH) TIO
CylIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHHSI IPEJIOKEHHON 3a1a4H;

YMEHUS  NPEJCTaBIsATh  IOJYyYEHHbIE  PE3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JejaTh IPE3CHTALNI0
pPE3YJIbTATOB BBINOJHEHUS XUMHUYECKOr0 IKCIEpUMEHTa (1ab0paTOPHOrO ONBITA,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YyMEHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIPHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  NPU  pPELICHUU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyx1eHus, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAMHAIUS
COBMECTHBIX JEHUCTBHUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PabOTHI U Apyrue).

PerynsiTuBHBIC YHMBepcaibHbIe Y4eOHbIe 1eiCTBUA:

YMEHUE CaMOCTOSATENbHO ONPENEsATh LEIN JAESITeIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATEeNbHOCTD, BbIOMpaTh Hanbosee 3 PeKkTUBHbIE CIOCOOBI pelIeHUsl YYeOHbIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSITEIbBHO COCTAaBISITh WJIH KOPPEKTUPOBATH
NPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYEHHsI HOBBIX 3HAaHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKLHUX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOIO pe3yJibTaTa 3asBJICHHON ULEIH, YMEHHE
MCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pE3YJIbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepaibHONW pabodeil mporpamMMoH,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



TEeUCTBUM, cHermuduyeckue Il MOPEeAMETHOM 007acTh  «XHUMHUSA», BUIIBI
NEATEIBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWsS, €ro HHTEPIpPETalNH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xoHny o0yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE

JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHIN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOJIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUYECKOT0 JIEMEHTa B COSAMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHCJICHHUS, XMMHYECKasl peakius, KiacCuPUuKaius peakiuil: peakiuu
COCMHECHUSA, PEAKIUU PA3JIOKECHUSA, PEAKINU 3aMEIICHUsA, pPEaKIuu
0o0OMEHa, 7K30- U SHJOTEPMUYECKHUE PEaKLMH, TEIIOBOU 3P (DEKT peakimH,
AIpO aToMa, 3JEKTPOHHBIM CIOM aroma, aroMHas oOpOuTalb, pPaaAUYC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HEMOJApHAs KOBAJIEHTHAsl CBS3b,
WOHHAS CBSI3b, UOH, KaTHOH, aHMOH, PacTBOP, MAacCOBasl JOJ]s BEIIECTBA
(TpoleHTHAs! KOHLIEHTPAIIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHU U
MIPUMEHSATH 3TU MTOHATUS MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBiieHHs (popMyn
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OINpENENsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIIUHECHUSX,
CTENEHb  OKUCIIEHMSI  SJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY KJIAacCy COECAUHEHUU II0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbICT Ilepumommueckoro 3akona JI. W. Menngeneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX MOjoxeHus B Ilepuomnueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHA ABOTraJpo;

e OINKCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMbl XUMHYECKUX OJJIEMEHTOB: pa3JINuyaThb TIOHSITUSA «TJIABHAA
noarpynna (A-rpynmna)» u «modoyHasi noarpymnmna (b-rpymnmna)», Maneie u
OoJIbIlIMEe TEPHUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HMEIOTCS B
tabmune «llepumoamyeckas cucremMa XuMHU4YecKux d3mementoB J[. N.
MengeneeBay € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCI0 IEKTPOHOB
U pacrpeeieHue UxX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIuu
BEILIECTB, M0 TEIIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKUX MpPEBpaALlEHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEJIMHEHH S, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIInu;

MPUMEHSITH OCHOBHBIE OIEpallud MBICIUTEIHHON JAEATEIbHOCTA — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3allnio, KiIacCHu(uKaIluio,
BBISIBJICHUE TPUYMHHO-CJICJACTBCHHBIX CBA3€H — I HM3yYEHHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUM, eCTeCTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(pealibHBIN U MBICIICHHBIN );

cieioBaTh ~ NIpaBUJiaM  MOJb30BaHUS ~ XUMHUYECKOW  TOCylod U
1a0opaTopHBIM  O0OpPYJOBAaHHEM, a TaKkKe IMpaBWiaM OOpalleHus: C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMU MO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO U COOHPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHONM MAaCCOBOM JOJIEW PAaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M MPOBOJUTH  XUMHYECKHE  OKCHEPUMEHTHI IO
pacIo3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHK U JPYTruUe).

K xoHiy o0yuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHN: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWUOH, aHWOH, NPOCTOE BELIECTBO,
CJIOKHOE€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHUS, XUMUYECKasi peaKius, XUMUYEecKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALNSA, PEAKUMU HOHHOIO
oOMeHa, KaTalu3aTtop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb, OKUCJIEHHE U  BOCCTAaHOBJICHUE,
ajotponusi, aMmGpOTEPHOCTh, XUMHUECKas CBI3b (KOBAJICHTHAsi, MOHHAS,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMAas
koHueHTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEIECTB U UX MPEBPAILICHUI;
UCIIOIb30BaTh XMMHYECKYI0O CHUMBOJIMKY [IJIi COCTaBJeHUS (HopMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMPENIEeNATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COEIMHEHUM 1o (opMynam, BUI XUMHUYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKasi) B HEOPraHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyie, xapakTtep Cpeiabl B
BOJIHBIX PAacTBOpPAaX HEOPTraHWYECKUX COCAMHEHUM, THUI KPUCTATUTUYECKOU
PELIETKU KOHKPETHOI'O BEECTBA;

packpeiBaTh cMmbIichH [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHE: OINHUCHIBATH U XapaKTEpU30BaTh
tabnuuynyo Gopmy [lepuoandeckoi CUCTEMbl XUMUUYECKUX JJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noarpynmna (A-rpynmna)» M «noOodHas
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPbIE MMEIOTCSI B TMEPUOAMYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsj sAnapa, OOIIee YUCIO DJJIEKTPOHOB U
pacrpesieieHue HMX 1O JJICKTPOHHBIM CIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHCHUHN B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYMN C y4ETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHIO CTENEHEW OKHUCICHUs
XUMHUYECKHX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMHME M CHEHU(HUYECKHE XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OMHUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKNX PEAKIIUU;

COCTaBJISITb YpPaBHEHHUS JJIEKTPOJUTUYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJIOYEU U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIIUU HOHHOTO



oOMeHa, ypaBHCHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYINIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIuit
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKINA;
IIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH IPOTCKAHUS XHMHYCCKHX IIPEBpAIICHUNH B Pa3IdYHBIX
YCIIOBUSX;

BBEIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMEHTa 10 (GopmyIe
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIUH;

coOmoaTh  MpaBuUjia  TOJb30BaHUS XUMHAYECKOW  TMOCYyIOW U
7a0opaTopHbIM  OOOpYJIOBaHMEM, a TakXke IpaBuja oOpalleHusl C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJYyYEHUIO W COOUPAHHIO
ra3o000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTrO rasa);

MPOBOJIMTh  PEaKIUH,  TOJATBEPKIAIOIINE  KAYCCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kKapOonat-, docdar-, cuwiMkar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaX HEOPTaHWIECKUX BEIIECTB;

MIPUMCHSITh OCHOBHBIE OICPAllMM MBICITUTEIHBHON JAEATCIHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, O000O0IIeHHE, CHUCTeMaTHU3allui0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII M3Y4YCHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HAOJFOICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (pealbHBIA |
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U JIeKTPOHHBIE (LM(pPOBbIE)
n/n TeM NPOrpaMMBbl Bcero Kourpoaruie Hpakriieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. IleppoHayanbHbIe XMMHYECKHE TOHATHSA
Xumust — BaxkHasi 001aCcTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JESATENBHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BemtecTBa 1 XUMHUYECKHUE 15 1 Bubnuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHelilme npeAcTaBUTe M HEOPIAaHHYECKUX BelEeCTB
51 Bo3snyx. Kucnopon. Ilonsarue 6 bubmuoreka [IOK
00 okcHiax https://m.edsoo.ru/7f41837c
9 Bonopon.Ilonsitue o kucnorax 2 1 Bubnuoreka [JOK
U COJIIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBoperl. [lonsitue 06 5 1 1 Bubnuoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COEAMHEHUIN https://m.edsoo.ru/7f41837c
Htoro no paszneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE pe€aKuuu



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

[Tepuonnueckuii 3aKOH 1

31 Ilepuoauueckas cucrema 7 bubmmoreka [IOK
XUMHUYECKUX 31eMeHTOB /1. M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| O ; BuSorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIE PEAKIUU
Hroro no paszneny 15 buomorexa LIOK
https://m.edsoo.ru/7f41837¢
PezepBHoe Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KITIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BemecTBO U XUMHYeCKHE PeaKIIHMU
L1 [ToBTOpEHue u yriyOneHne 3HaHuH 5 | bubmmoreka [IOK
' OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs! JUCCOLIHAIIHSL. 2 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHHS
21 OO11ast XapakTepUCTUKAa XMMUYECKHX 4 1 bubmmoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1ast XapakTepUCTUKAa XMMUYECKHX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [JOK
' PYHHEL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKHX
2.3 sneMeHTOB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmorexa [JOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKHX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 bubmorexa [JOK
' N PYIHBL: poa https://m.edsoo.ru/7f41a636
KPEeMHUI U X COEAUHEHHS
Hroro no paszneny 25



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

Pa3gen 3. Merajliibl 1 UX COeTUHEHU A

. bubmuorexa [JOK
3.1 Obmue cBoHCTBa METATIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxneiie MeTaibl U UX COSTUHEHUS 16 hitps://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pa3nen 4. Xumus u okpyxkawmas cpeia
41 B @ 3 bubmuorexa [JOK
. €IIeCcTBa U MaTepUaibl B )KH3HU YEJIOBE hitps://m.edsoo.rw/7f41a636
Htoro no paszneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

IHOYPOYHOE IINIAHUPOBAHHUE

8 KIIACC

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensin O.C., Octpoymon WU.I'., Cnaakos C.A.,
AxnmonepHoe ootmectBo «M3narenbctBo «IIpocBemnienne»
* Xumus, 9 knacc/ I'abpuensia O.C., Octpoymon N.I'., Cnankos C.A.,

AxkuunonepHoe obmectBo «M3aatensctBo «IIpocBenienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

Xumusi. Terpaap AJisl olleHKU KadecTBa 3HaHUM. 8§ kiacc/ ['abpuensu O.C.,
Kynuosa A.B., AkuronepHoe o6mecto "U3narensctBo "[Ipocsemienue”.
Xumus. Terpaap Aist olieHKH KadecTBa 3HaHui. 9 kiacc/ ['abpuensn O.C.,
Kynosa A.B., Akunonepnoe obmecto "M3narensctBo "[Ipocsenienue".
Xumusi. Pabouast Terpans ¢ TecroBbiMu 3aaanusimMu EI'D. 8 kinacc/ ["abpuensn
0.C., CnaakoB C.A., Axumonepnoe oo6miectBo "MznarensctBo "IIpocsemnienue".
Xumusi. Pabouas Terpans ¢ TectoBbiMuU 3aaanussmMu EI'D. 9 knacc/ ["abpuensn
0.C., CnaakoB C.A., AkunonepHoe oo6miectBo "MznarennsctBo "[IpocBernienne".
Xumusi. TeTpaab AJist 1aDOpaTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8 kiacc/
INa6puensn O.C., Kynnosa A.B., AkuuonepHoe obmiectBo "M3aaTenbcTBO
"IIpocBemenue".

Xumus. TeTpaab A 1a0OpaTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 9 kiacc/



IMa6puensn O.C., Kynmosa A.B., AknmonepHoe obmiectBo "M3naTenbcTBO
"I[IpocBemienue".

Xumusi. 3a7a4 0 XUMHUH U cIOCOOBI X petenus. 8-9 knaccol/ ['abpuensa
0O.C., OctpoymoB WU.I'., Pemeros I1. B., Akunonepuoe o0iectBo "M3aaTenbcTBO

"I[IpocBemenue".

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

educont.ru
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