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[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
COCTaBlieHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNIbHOM MpOTrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (eaepalbHO pabodeil MporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEenofaBaHus Y4eOHOTo peaMeTa « XUMHUsI»
B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMum ma€T TPENCTABICHHUE O IIENSIX, OOIIEH CTpaTteruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMeTa,  yCTaHaBJIMBaeT  00s3aTelNbHOE  MPEIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeleiieHue €ro Mo KilaccaM M CTPYKTYpUpOBaHHUE IO
paszmenaM W TeMaM TMPOrpaMMbl TI0 XHMHUH, ONPENEseT KOJIMYECTBCHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKU coJlep KaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEH  OOYyYalomuXCs, OMNPEAeIIeT BO3MOXXHOCTH TMpeaMera s
peann3anuy TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPEOOBaHUH K
pe3ynbTaTam 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3y4eHus MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOTO COIepKaHUSI.

3HaHWE XWMHUHM CIYXXUT OCHOBOW il (OPMHUPOBAHMSI MHUPOBO33PEHUS
oOyyJarouierocs, ero npejacTaBICHUd O MaTEPUAILHOM €IWHCTBE MHPA, BAKHYIO
posib urparoT (GopMUpyeMble XUMHEH NpPeICTaBICHUs O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HSBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUs TriI00agbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealu3alldd  BO3MOXHOCTEM  JUii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHHOM  yueOHOU  JesTeIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHUM, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
IIEJIOCTHOTO B3TJISA/Ia HA €UHCTBO MPHUPOBI U YEIOBEKA, IBISETCS OTBETCTBEHHBIM
ATanoM B (pOPMHUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYarOLIUXCs;

crocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTUYECKOE
o0Opa3oBaHue 00yUJarOIIUXCA.



JlanHple HampaBieHUs B OOyYE€HUH XUMHUU OOECIEUYHBAIOTCS CHEIHPHUKOM
colepkaHus  y4eOHOro mpeAMeTa, KOTOpBIM  SIBISETCA  MeJarormyecku
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONPEAeIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 001ero o0pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHITHH XHWMHH, OCHOB
HEOPTaHUYECKOM XHWMHUM M HEKOTOPBIX OTHIEIbHBIX 3HAYUMBIX ITOHATHU
OpraHN4eCKON XUMUH.

CrpykTypa coaepxaHHsl Mporpammbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO nozaxoza kK e€ uszydeHuro. ColeprkaHue CKIAIbIBACTCS U3 CUCTEMBI
IOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XMMUYECKOU
peakuuu. OO0€ 53TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O IPHUHLMILY
IIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOH CBA3Y;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKON JUCCOLMALMM BELIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKHU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K JApPYroMmy, BBINONHAS (PYHKUMU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHS U BO3MOYKHOCTEH NMPAKTUYECKOTO NMPUMEHEHMS WU IOIYYEHUs
U3y4acMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHUCTEeMHOM NPUPOJAbI, LEHHOCTHOIO OTHOUIEHWUS K HAay4HOMY 3HAHHUIO U
METOJAaM IIO3HAaHUs B Hayke. V3ydeHne XMMHMHM NIPOUCXOIUT C INPHUBIICYEHUEM
3HAaHUW W3 paHee U3YYEHHBIX YYEOHbIX HpeaMeToB: «OKpyXKarolui MUp»,
«bunonorus. 5—7 knacce» n «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUHM XUMUU MPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHYECKON HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOIO IpeAMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAaHUN — BaXXHEUIIUX (AKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX MOTOKCHHM,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
OpUOOIIEHUM K HAay4YHbIM METOJaM I[I03HAHUS [pU H3YYEHHU BEIECTB U
XMMHMUYECKUX peakuui, B ((OPMUPOBAHUM U PA3BUTUHU MO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YeOHO-NIO3HABATEIbHON U Yy4eOHO-HCCIIEN0BATENbCKON



JeSITEIbHOCTH, OCBOCHUHM NPaBHJI 0€30MacHOro OOpaleHUs C BElIeCTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEr0o 0Opa30BaHUSI Ba)KHOE
3Ha4YE€HHE MPUOOPEIN TaKue 1eNH, Kak:

— (¢dopMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOY4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHE
o0ydJaronmxcsi K CaMOCTOATENbHON [O3HABATEIbHON JN1€ATE€IbHOCTH, HAyYHbIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecnedyeHue yCaoBUM, CIIOCOOCTBYIONIUX MPHUOOPETEHUIO 00yJarOIIUMUCS
OMbITa Pa3HOOOPA3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLIUX YHHUBEPCAIbHOE 3HAUEHUE IS
pPa3TUYHBIX BUOB JESTEIILHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM WYHCJIE€ YMEHHH OOBSICHATh ¥ OICHUBATH SIBICHUS
OKpPY)KaIOIIeT0 MHpa, WUCIONB3YsS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMUHM, NPUMEHSITh HMX MPU pEIIeHUd MpoOJieM B MOBCEIHEBHOM KU3HU U
TPYJOBOM 1€ATEILHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCSd TyMaHUCTUYECKUX OTHOUICHH,
NOHUMAHUSI LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEJSIX
COXPAaHEHUS CBOETO 310POBBS U OKPYKAIOIIEW NPUPOJHOMN CPENBL;

—pa3BUTHE MOTHUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIsS M HANMPABIEHHOCTHU AATBHEHIIIErO
00yueHus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX I H3YYEHUST XHUMHUM Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeI0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp X¥MHUM B )KM3HM 4YeJIOBEKA. XUMHUS B CUCTEME HayK.
Tema u BemiectBa. PU3NUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHATHE 0 MeTonax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumudeckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHocHuTeNnbHAs MOJIEKYJsipHas Macca. MaccoBast J0JIsi XUMUYECKOTO 3JIEMEHTA B
COEMHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

@u3nueCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BeIleCTB. XHUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEaKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuUiiaMu paboThl B JabOpaTOpuu U
npuémMamu o0palleHus: ¢ J1abOpaTOPHBIM O00OPYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
dbu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCALMsI BOAbI) U XUMHUYECKHX (TOPEHHUE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/IeHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pa3ioxeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHe TUAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkee3a ¢ pacTBopoM conu meau (II),
U3Y4YEHHUE CIOCOOOB PA3JENCHHS CMECed: C MOMOIIBI0 MarHuTa, (QUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, MpoBeeHue OUUCTKU MOBAPEHHOU
coid, HaOJIOJEHWEe U  ONHUCAHME  pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ILIapOCTEPIKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — ayemMeHT U mpocToe
BelecTBo. HaxokneHuwe kuciopoga B MHpUpoae, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rTopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrocoObI



MOJYYEHUs] KHUCIOpOoJa B Jabopatopud H mOpombllieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B Ipupozi€ U B KU3HU 4desioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB PAa3jIMYHBIX KIACCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa. KopoTkomepuonHas W JAIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyecKuil CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HayuUHbIE TMOHSTHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEW OKHCIICHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOreHHBIX U TeTePOTCHHBIX
peakuusx. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJIb30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4eCcKO# cBsi3u. CteneHb auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOpPOB BEWUIECTB, IIPOLECCA AUCCOLMALMMA KHCIOT, WIEI0YEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 4 X cOeIMHEHUS

OOmast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, MIeao4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYECKHue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE PEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cyne¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHUS. A30T, pacHpOCTpaHEHHE B MPHUPO/IE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyecKkrue U XMMHUYECKHEe CBOMCTBA, OJMyyeHue U npuMenenue. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaK TPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TpPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, uX (PU3nYecKue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue W npumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pojib B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, YriieBoJax — U UX
poiii B OKM3HM 4elloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCMIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOZICHUE TIpoliecca OOYriIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBOMcTBaMHM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKAHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MoOJEeNen
KPUCTAIUIMUECKUX pelETOK anmasa, rpadura, (QymnepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHne MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[Ilenouynble MeTambl: ONOXKeHUE B [leprnonnueckoil cUCTEME XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u



TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJIeHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunenmue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATENBHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIUOHHBIMH POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSTBIMU B
oOliecTBe MpaBWJaMM M HOPMaMU TMOBEIECHHUS M CIOCOOCTBYIOT MpolEeccaM
CaMONO3HAHUs, CAMOPA3BUTHUSA U COLMATM3ALMN O0YyHarOITUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCA CHUCTEMOW TMO3WTUBHBIX IIEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHUE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1)nIaTpuoTHYECKOr0 BOCIIMTAHMSL:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
W HAy4YHOMY HACIEIWI0, TOHUMAaHUS 3HAYEHUS] XMMHUYECKOM HayKH B >KHU3HU
COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTH BJalETh TOCTOBEPHOW HMHQOpMAIHE o
NEPENOBbIX JOCTMIKEHHUSIX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpaaaHCcKOro BOCIMTAHUSA:

MPEACTABJICHUSI O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOM U JPYrUX  BHUAAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATENbHOCTH MpU
BBITIOJITHEHUN YYEOHBIX, TO3HABAaTEIbHBIX 3a/ad, BBHITIOJIHEHUH XWMHWYECKHUX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
UM B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM MeSTeNIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJICHHE U TIIOCTYIIKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XWMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIIOLIUE
OCHOBY JJISl IOHUMAaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpa, MPEACTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOIbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOJHOM CPEIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIMMBIE AJi1 OOBSICHEHUS HAOJIOAAeMbIX MPOLIECCOB U SBJICHUMH,
M03HABATENIbHOM, MH(DOPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpEACTBaAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K010rH4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKIUi — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xoHiy o0yuenus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOITUXCSl YMEHUMN:
pacKpblBaTh CMBICJ OCHOBHBIX XHWMHWYECKHUX TMOHATHUI: aTOM, MOJIEKYJa,
XMMHUYECKUN  DJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BEUIECTBO, CMECh
(omHOpO/MHAsT W HEOJHOPOJHAs), BaJlGHTHOCTh, OTHOCHUTENIbHAsi aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas
JIOJIsI XMMUYECKOT0 AJIEMEHTa B COCAMHEHUH, MOJIAPHBIA 00bEM, OKCHJI, KUCTIOTA,
OCHOBaHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMHUYECKAs
peakiusi, KiacCU(pUKAIKS PEaKIUi: PEaKIui COSTUHEHUS, PEAKIIUU PA3IIOKCHHS,
peakiuy 3aMeIleHHs, peakiuu OOMEHa, 2K30- M SHIOTEPMHUYECKHE PEaKIIUH,
TeIIoBOM 3(PdeKT peakiuuu, Sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBS3b, IMOJSApHAS MW HEMOJIApHAs
KOBAJICHTHAs CBS3b, NOHHAS CBS3b, MOH, KATUOH, AaHUOH, PaCTBOP, MAaCCOBAs JOJIS
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIUs) B pacTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATUM U MPUMEHSTH 3TH
MOHSTHUS MPU OMMCAHUU BEIIECTB U UX MIPEBPAILICHUN;
WCITOJIP30BAaTh XUMUYECKYI0 CHUMBOJIMKY MJISi COCTaBJIieHWsS (POPMyIN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEICIISTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJIMHECHUSX, CTEIICHb
OKHCJICHHSI AJIEMEHTOB B OWHAPHBIX COCAWHEHUSIX, MPUHAIJICKHOCTb BEIIECTB K
ONPENCIIEHHOMY KJIACCy COCIWHEHHMH 10 (opMyrnaM, BHUJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHASA) B HEOPTraHUYECKUX COCTMHEHUSX;
packpeiBath  cMmbIci  Ilepuwommueckoro  3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh  IMOHMMAHHWE  IEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJIOXKEHUS B llepuoauueckor cucteMe, 3aKOHOB
COXPaHCHMUSI MAacCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO
YYEHHsI, 3aKOHa ABOIaipo;
OTMHCHIBAaTh M XapakTepu3oBaTh Tabnmunyio (opmy Ileproamdeckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpyimna (A-rpymnma)» u
«moboyHas noarpynmna (b-rpynmna)», manbie U OOJbIIME MEPUOJBI, COOTHOCUTH
o0o3HaueHus, KOTOpble wuMEITcs B Tabmuie «llepumoguyeckas cucrema
xuMudeckux syemeHtoB [[. M. MeHneneeBa» C 4YHMCIOBBIMH XapaKTEPUCTHUKAMHU
CTPOCHHUSI aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB M 3apsj sapa, oOIIee YHCIIOo
AIIEKTPOHOB U pachpeieieHue UX Mo JIEKTPOHHBIM CIIOSIM );



KJIACCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBhl, HEOPraHMYECKHE  BEIIEeCTBA,
XUMHYECKHE peakiuu (TI0 YUCIy U COCTaBy YYacTBYIOIIUX B PEAKIMH BEILIECTB, MO
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOICTBA BELIECTB Pa3IMYHbBIX
KJIaccoB, TMOATBEP)KAas OMNHMCAHUE TMPUMEpPaMH MOJIEKYJISPHBIX ypaBHEHHN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT X KaYECTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHMUSI XUMHUECKUX MPEBPAIEHUI B Pa3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENIFHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEeHTa Mo (opMylie COeIMHEHHS, MacCOBYIO
JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHHIO XUMHUYECKON

peaKIumy;
MPUMEHATH OCHOBHBIC OIEpPAIlMU MBICIIUTEIILHON JCATCIBPHOCTH — aHaIW3 W
CUHTE3, CpaBHEHHUE, 000O0IICHHIE, CUCTEMATU3AIIHIO, KIIACCH(PUKAIINIO, BBISIBICHHC
NPUYUHHO--CIICICTBEHHBIX ~CBSI3¢H — JJI1  W3y4YEHUS CBOWCTB BEIICCTB U

XUMHUYECKHX PEeaklni, eCTeCTBEHHO-HAyUYHbIE€ METOJbI TO3HAHUS — HAOIIOJECHUE,
U3MEPEHUE, MOJEIUPOBAHUE, FKCIIEPUMEHT (peabHbIil U MBICIICHHBIN);
CJeIoBaTh TMpaBWJIaM IOJIb30BAHUS XHMHUYECKOM MOCYIOoM U J1abopaTOpHBIM
000pyI0BaHMEM, a TAK)Ke MpaBUJIaM OOpaleHHUs C BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKUUSMU 10 BBIMOJHEHUIO J1a0OPATOPHBIX XHUMHUYECKHUX OIMBITOB TIO
MOJIYYCHUIO U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJA W KHUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OIPEAECIEHHOM MACCOBOM [I0JIEM PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh M MPOBOAWTH XUMHUYECKHE OKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCJIOT C TMOMOUIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYTHE).

K koHiy oOyuenus B 9 kjacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCS YMEHUIA:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHH: XUMHYECKHH 3JIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTb, CTENEHb OKHUCIEHHUS, XHUMHUYECKas
peaxius, XuMU4YecKas CBs3b, TEIUIOBOM 3PPEKT peaKiru, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DJIEKTPOIUTHI, HEDIEKTPOJIUTHI, 3IEKTPOJUTUYECKAS JAUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBecHEe, 00paTUMBbIE U
HEoOpaTUMBbIe peakuuy, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHbIE peaKkLuH,
OKHUCJIUTENb, BOCCTAaHOBUTEIb, OKHUCJIEHHE M BOCCTAHOBJIEHUE, aJUIOTPOINS,
aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBAJCHTHAs, HWOHHAs, MeETaJUIMYecKas),
KpUCTaJUIMYecKasi peméTka, KOppo3usi METalIoB, CIJIaBbl, CKOPOCTb XUMHUYECKOU
peakiuu, npeaenbHo gomyctumas konnentpauus [1JIK BemiecTsa;



WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TTOHATHI U IPUMEHSTH 3TH
TIOHSATHS TIPH ONMCAHUU BEIIECTB U UX TPEBPAICHUN;

WCITOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY MJISi COCTaBJieHHS (POpPMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XHUMHUYECKUX JJIIEMEHTOB B
COCTMHEHMSIX PA3INYHOTO COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY
KJIACCy COEAMHEHWH 1o (opmyiaM, BHUJ XHUMHYECKOW CBs3M (KOBAJICHTHAs,
WOHHAsl, METaJUIMYecKas)) B HEOPTraHWYECKUX COCAUHEHUSX, 3apsA]l HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpelbl B BOJHBIX PAcCTBOPAX HEOPTaHUYECKHUX
COEIMHEHUM, TUIT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBRA;
packpeiBath cMmbIci  llepmogmueckoro 3axkona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMMAHWE: OIMMCHIBATh M XapaKTePU30BATh TAOIHYHYIO
dbopmy Ilepuoguueckoil cUCTEeMbl XMMHUYECKHX JJIEMEHTOB: PAa3ivyYaTh MOHSITHS
«riaaBHas noArpynmna (A-rpymmna)» u «rmodounas noarpynna (b-rpynmna)y, mansie u
OONbIIIE  TEPUOJBI, COOTHOCUTH OO0O3HAYCHHUS, KOTOPbIE HMEIOTCS B
MEPUOINIECKON TaOIHUIE, C YHUCIOBBIMH XapAaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMUYECKAX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIiee YHuCiIo SJIEKTPOHOB U
pacnpesielieHde UX 10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATh 00IIMe 3aKOHOMEPHOCTH
B U3MEHEHHMH CBOMCTB JIEMEHTOB M UX COCJAMHEHUI B Mpeienax MajblX MepruoIoB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KIacCu(pUIUpoBaTh  XMMHUYECKHE  DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, 10
TerioBoMy 3(p@dexTy, M0 H3MEHEHUIO CTENEeHEe OKHUCIEHHS XHUMHYECKUX
AJIEMEHTOB);

XapaKTepPU30BaTh (OMHUCHIBATH) OOIMME U CIECIU(PUICCKUE XUMHUYECKHUE CBONCTBA
MPOCTBIX ¥ CJIOXHBIX  BEIIECTB, TMOATBEPKAas OMNHUCAHWE TPUMEpPaMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUi;
COCTaBJISITh YPaBHEHUS AJIEKTPOJUTUUYECKON AUCCOLMAIMKM KUCIOT, ILIEJIOoYehd U
COJICH, TTOJTHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIuii MIOHHOTO OOMEHA, ypaBHEHUS
peakiuii, TOATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETUYECKOW CBS3U MEXKIY
BEIIECTBAMHU PA3IINIHBIX KIJIACCOB,;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIIMI MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UWX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3INYHBIX YCIOBUSX;
BBIYMCIIATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJIO0 XUMHYECKOTO 3JIeMEHTa Mo (opmylsie COeIUHEHHs, MaCCOBYIO
JIOJII0 BEIlleCTBa B PAacTBOpPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XMMHUYECKOU
peakiuu;



coOrofaTh TMpaBWiIa TI0JIb30BAHHMS XUMHYECKOW TIOCYJIOH U J1IaOOpaTOPHBIM
o0opyIoBaHMEM, a TaKXKe MpaBuUiia OOpaIEeHUs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSAMH T10 BBIMIOJHCHHIO JTA0OPATOPHBIX XHUMHYECKHX OIBITOB TIO
HOJIYYCHUIO U COOMPAHHIO ra3000pa3HbIX BEIECTB (aMMHAKa U YIJICKHCIIOrO T'a3a);
NPOBOJUTh PEAKIMH, TMOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB Pa3IMYHbBIX
BEIICCTB: PAclO3HABATH OMBITHBIM ITyTEM XJIOPHUJ-, OPOMUJI-, HOIUI-, KapOOHAT-,
dochar-, cwimkar-, cyiabdpar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS H WOHBI
U3yYEHHBIX METAJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOPaX HEOPTaHUYECKUX
BCIIICCTB;

NPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JEATCIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O0000IIEeHNEe, CHUCTEMATU3AIMIO, BBISIBICHUE MPUINHHO-
CJICJICTBEHHBIX CBSI3€H — I M3yUEHUSI CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIIHH,
CCTECTBEHHO-HAYYHbIC  METOJbI  TO3HAHUS — HAONIOJEHUE, H3MEpEHHE,
MO/JICJIMPOBAHUE, DKCIICPUMEHT (PEabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoaundecTBO 9acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM K o DJIeKTpOHHbIe (LM (PpPOBbIE)
n/n NporpamMmblI Bcero OHTPOJIBHBIC PaKTHIeCcKne o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHATHS
XuMusa — BakHast 00J1aCTh
1.1 €CTECTBO3HAHHUS U IIPAKTHYECKON 5 2 Bubmrorexa [IOK
) P https://m.edsoo.ru/7f41837¢
JIeSITEILHOCTH YEJOBEKa
12 BermecTBa u xumuieckue 15 1 bubnuoTexa [{OK
' peakuuu https://m.edsoo.ru/7f41837¢
HWroro mo pasneny 20

Pa3nes 2.BakHeiilmme npeacTaBuTe/ M HEOPraHMYECKHUX BeleCTB

21 Boznyx. Kucnopoa. [lonstue 06 6 bu6muoreka [IOK

) oKcHuIax https://m.edsoo.ru/7f41837¢
25 Bonopoa.Ilonarue o kuciorax u 8 1 bubnunorexa [IOK

' COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tousitue 06 5 1 1 bu6muoreka [IOK

) OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 11 1 1 bubmuorexa [{OK

) HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pasneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilep
XumMnueckas cBsizb. OKHCIANTEIbHO-BO

HoANYECKasA CH
CCTAHOBUTECJABbHBIC PCAKITUUA

creMa xuMudeckux 3jemeHToB /. . MenaesneeBa. CTpoeHne aToMOB.

[Tepuonuueckuii 3aKOH 1

31 IIepnonnueckas cucrema 7 bu6bnuorexa [IOK
) XAMHUYECKUX djieMeHToB /1. . https://m.edsoo.ru/7f41837¢
Menene-eBa. CTpoeHue atoma
39 XuMu4yeckas CBs3b. 8 1 bubnuoTexa [{OK

OKHUCIINUTENRHO-

https://m.edsoo.ru/7f41837¢




BOCCTAHOBUTEIIHHBIC PEaAKIIHH
Mroro mo pasxexy 15 Egggﬁfiifg%f41837c
PesepBHOE Bpems 3 Bubmnorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63 6
[MPOTPAMME
9 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n MPOrpamMmmMbl Bceero Kourponbubie  Ilpakrudeckue o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypes
Pa3zges 1.BenrecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yriaydieHne 3HaHUH OCHOBHBIX 5 | bubnmoreka [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIMS. 8 | | bubnmoreka [JOK
XHUMHUUYECKUE PEAKLIUH B paCTBOPAX https://m.edsoo.ru/7f41a636
HWroro mo pasneny 17
Pa3nen 2.HemeTa/uibl M X COEIMHEHUSA
21 OO61mas xapakTepuCcTHKa XUMUYECKIX 4 | bubnmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["asioreHsl https://m.edsoo.ru/7f41a636
a | o s ; B LOK
https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX En6anorexa LIOK
2.3 ngﬁEZEEJA-Fp ymmeL A3OT, docgop u ux ! ! https://m.edSO(])_.Iru/7f4la636
24 OO01mas XxapakTepuCcTHKa XUMUIECKIX g 1 P bubnnoreka HOK

aneMeHTOB [VA-rpynnsl. Yriaepoa u KpeMHHI

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




U UX COCIUHCHUA

Uroro no pazgeny 25
Pa3nen 3.MeTausibl U UX COeIMHEHUS
3.1 OO0r11me cBOMCTBA METAJIOB 4 ngg;;fg;gg}é (412636
3.2 Baxuelimme MeTauibl U UX COSIUHEHUS 16 ngg;;fg;gg}é (412636
HWroro 1o paszneny 20
Pasznen 4.Xumus 1 OKpysKaomas cpeaa
4.1 BemecTBa 1 Matepuasl B )KU3HU YEJIOBEKA 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pasgeny 3
PesepBHOE Bpems 3 Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




HOYPOYHOE INTAHUPOBAHHUE

8 KUJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
u/n Tema ypoka Beero KOﬁHTpOJIbeIe H%aKaneCKne H3ydeHHS] 0OpPA30BATENbHbIE
padoTsI padoThI pecypebl
1 [Ipenmet xumuu. Poiap XuMuu B KU3HU 1 1 Hemens but6mmoreka [IOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c¢
2 IlousTre 0 MeTOaX MO3HAHUS B XMMHH 1 I nenems Bubmiorexa LTOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuna 2 Henens
3 paboThl B 1a00paTOpun U IPUEMBI | 1 bubnmoreka [JOK
oOparieHus ¢ 1a00paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yuctele BemecTBa 1 cMecH. CriocoObl 2 "Heaens but6mmoreka [IOK
4 . 1
pa3JieIeHusl CMECeun https://m.edsoo.ru/ff0d26ca
IIpa eckas pabora Ne 2 «Pa3ngenenue 3 Hene
S| cweceit (na npuviepe omorin nosapemoii | 1 1 R Bubmorera LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
3 Henend bubnunorexa [IOK
1
6 ATOMBIl H MOTIEKYIIBI https://m.edsoo.ru/ff0d2a6¢
5 XuUMHUUYECKHE 3JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 4 nenens but6mmoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThIe U CIIOKHBIE BEIIECTBA 1 4 nepens bubmrorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 > Heze Bubmiorexa LTOK
yAp ya https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB. 5 Henens
10 Xumudeckas hopmyia. BamreHTHOCTh 1 bubmorexa LIOK
) https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX DIIEMEHTOB
11 OrtHocuTenpHas aTOMHAs Macca. 1 6 Hezens bubnuorexa [{OK




OrtHocHTENnbHAS MOJICKYJISIpHAad Macca

https://m.edsoo.ru/ff0d323¢

MaccoBas A0 XUMHYCCKOI'O 3JICMCHTA B

but6mmoreka [IOK

12 COCINHEHUN 6 Henens https://m.edsoo.ru/ff0d350¢
13 KonuuecTtBo BemectBa. Mosb. MonspHas 7 Henens bubnuorexa [{OK
macca https://m.edsoo.ru/ff0d5230
14 Ou3nYCeCKUe U XUMUYCCKHC SIBICHHUS. 7 Henmens bubnunorexa [IOK
XHUMHUECKasi peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCcIoBUs MPOTEKAHUS 8 Henens bubnmoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. 8 Henens bubnmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus KoandecTBa, MacChl BEIIECTBA 9 Hepens but6mmoreka [IOK
17 .
10 YPABHEHUSIM XUMHUYECKHUX PEaKLUU https://m.edsoo.ru/ff0d5708
Knaccuduka €cK €aKIINii 9 Hene
18| (commernm, pastomernns, samertonn " | bubmiorera LIOK
'H P ? B ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii- 10 Hene
19 9H HKHOI?IG II{/ICT ]306081II el:;gn R Butmorexa HOK
H JHCT. Hul https://m.edsoo.ru/ff0d40c4
CUCTeMaTu3alysl 3HaHUH
20 Konrponsnas padora Nel o teme 10 negens | bubmuorexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKITANY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras Bo3ayxa. 11 Henens
21 Knci}(l)xo — DJIEMEHT U MPOCTOE BCHY:CTBO g bubmrorexa LIOK
PO P B ) https://m.edsoo.ru/ff0d448e
O30H
DOU3NYECKUEe U XUMHUYECKHUE CBOMCTBA 11 Henens
22 KHCJIOpo/ia (peaKkIuyu OKUCIIEHUs, TOPEHNE) bubmaorexa LIOK
poJa {peakdl - TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 oKcHaax
CriocoOsI MoJTydeHHUsT KHCIIopo1a 12 Hene
23 n;160 aTI:; r;/II/JII zlqn H(I)/II\;/III)III;I_IJ'IHGHPH()HCTI]/SI T Bubmorera HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
24 TemnnoBoii 3 ekT XUMUIECKOHN peaKInu, 12 nenens | bubnmorexa [JOK

IMOHATUC O TCPMOXUMUYCCKOM YPaBHCHUMH,

https://m.edsoo.ru/ff0d4790




9K30- U SHAOTCPMHUUCCKUX PCAKIUAX

TormmmBo (He(Th, YToJib U METaH).

13 Henensa

25 3arpsi3HEHUE BO3IyXa, CITIOCOOBI €T0 bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALCHUS
[Tpaktrueckas padota Ne 3 o Teme 13 Henens
26 «IPIOJIY‘-IGHI/IQ u I2061/1paH1/Ie KHCII0pOoia g bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d4ac2
W3y4YEHHUE €ro CBOHCTBY
27 Bonopoa — 31neMeHT U IPOCTOE BEILECTBO. 14 venens | bubmuorexa [[OK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 du3nyecKkre 1 XUMUYECKHE CBOMCTBA 14 nenens | bubmmoreka [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
15 Henens but6moreka [IOK
29 IToHsiTHE O KUCIOTAX U COJIAX hitps://m.edsoo.ra/f0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B 15 nenens | bubnmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4 16
| ot e " Gy 10K
ya . P sl0poZa, https://m.edsoo.ru/ff0d4{42
W3y4YEHHUE €ro CBOHCTBY
N .. 16 Henens but6mmoreka [IOK
32 ModsipHblii 00bEM ra30B. 3aK0OH ABOTAIPO https-//m.edsoo.ru/f0d542e
B 0BE 17
| Do o oo " Gy 10K
- . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
o | Do ooduon o o oo T e 10K
peaxi . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusnueckre U XUMUYECKHIE CBOMCTBA BOJIBI 18 Henens bubnorexa LIOK
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstre 00 18 nenenss | bubmmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bopa xak pactBopurens. HaceilienHsle n 19 menena | bubmmotexa [IOK

HEHACHIIICHHBIC PaCTBOPHI. MaccoBas 101

https://m.edsoo.ru/ff0d5b40




BEILIECTBA B PACTBOPE

[TpakTruyeckas pabora Ne 5 o Teme 19 nenens
38 «IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
ONpeAcIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 Konrponsnast padora Ne2 o teme 20 menensa | bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKALINS, 20 vegens | bubmuoreka IJOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenne n XuMHUYECKHE CBOMCTBA 21 "epens
41 Kncny:THHx OCHOBHBIX ¥ aM()OTEPHBIX g Bubmiorexa LTOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, Kiaccuukams, 21 nepgens | bubmmoreka I[JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITosnydyeHne U XUMHYECKUE CBOMCTBA 22 menena | bubmuoteka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiaccudukanms, 22 wenens | bubmmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyuenue 1 XuMHUIECKUE CBOMICTBA KUCIIOT 23 nenens bubmorexa LIOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIATypa, CIIOCOOBI 23 mepens | bubanoreka [JOK
MOJYYECHUS, XUMHUECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Permenue 24 "enens
47 AKCIEPUMEHTANIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
['eneTnueckas cBsI3b MEXKIYy Kilaccamu 24 menena | bubmmoreka [JOK
48 .
HEOPTaHUYECKUX COCAUHECHUN https://m.edsoo.ru/00ad9a50
. 25 uengens | bubmmoreka IJOK
49 O06001eHre 1 cucTeMaTr3aIis 3HaHUH hittps://m.edsoo.ru/00ad9ch?
50 Konrponsnas padora Ne3 o reme 25 wenens | bubmmoreka [JOK

"OCHOBHBIE KJIACChl HEOPTAHUYECKUX

https://m.edsoo.ru/00ad9ela




coequHeHnin"

IlepBBle MOMIBITKHU Ki1acCU(pUKAIINU 26 uenens
51 xnﬁnqecxnx 3]IEMEHTOB ?IOH?II;I/IG o g bubmiorexa LIOK
) https://m.edsoo.ru/00ad9fta
IPYIIAaxX CXOJHBIX AJIEMEHTOB
Ilepnonnueckuii 3axoH u Ileprnoamueckas 26 Henems
52 cngeMI; XUMHYECKUX Z-)JICMCII;TOBH AN g bubnmorexa LIOK
T https://m.edsoo.ru/00ada52¢c
Menneneena
53 Ilepuonasl, rpynmnel, TOATPYIIIbI 27 mepens | bubmuoreka ITOK
PUOABL, TPYIIIEL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. 27 nenena | bubmmoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHune 3IeKTPOHHEBIX 000JI0OUEK aTOMOB 28 Henens
55 BJ;[epMeHTOB ITe Hrz),unqecxoﬁ cuctemsl J[. 1 g Bubmiorexa ITOK
p T https://m.edsoo.ru/00ada6bbc
Menneneena
XapaKTepUCTUKAa XUMHYECKOI'0 dJIEMEHTA 28 nenens
P p . A bubmuorexa [{OK
56 o ero noJioxeHnuto B [leproanueckoi
https://m.edsoo.ru/00ada824
cucteme J[. 1. Menpaeneena
3nauenue [leprnoanyeckoro 3akoHa aJist 29 uenensa
pa3BuTHUs HayKu U npaktuku. J. W. bubnmoreka [JOK
57 .
MenaeneeB — y4€HBIHN, NTEAror u https://m.edsoo.ru/00ada96e
IpaKJaHUH
DNEeKTPOOTPULIATEIILHOCTh ATOMOB 29 menensa | bubmmoreka [JOK
58
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumu4aeckas CBsI3b 30 nenens Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas mmonspHast XUMHYIECKas CBI3h 30 nenens Bubmiorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTHast HenossspHasi XUMUYeCcKast 31 menens | bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
31 wenens =~ bubmmorexa [{OK
2 K
6 CreneHy oxuCIeHES https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 32 menensa | bBubmuorexa [JOK




peakuuu https://m.edsoo.ru/00adb076
64 OKucInTENIN ¥ BOCCTAHOBUTENH 1 32 Hener Egggg&fgﬁgﬁ}goa%o%
65 Konrponsnas padora Ne4 o reme 1 33 menensa | bubnuoreka [JOK

«CTtpoeHue atToma. XUMHUYECKast CBA3b) https://m.edsoo.ru/00adb486
66 PezepHblit ypok. O6o01eHne u 1 33 menensa | bubnuoreka [JOK

cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O6o011eHNE U 1 34 menensa | bubnuoreka [JOK

cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
63 PeseprubIil ypok. O60011eHIE U 1 34 wepens | bubanoreka [JOK

CUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJIbeIe H%akrnqecxne u3ydyeHusi oOpa3oBaTejbHbIE
padoTsI padoThI pecypesI
[lepuonueckuii 3aK0H. 1 Henens
1 [Tepunonnueckas cucrema | bubnunorexa [IOK
XUMUYECKUX 35ieMeHTOB J[. 1. https://m.edsoo.ru/00adb59¢
Meunpeneena
3aKOHOMEPHOCTH B U3MEHECHHH 1 Henens
2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 : Bubmiorexa ITOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 OKHCIUTEIBHO- 1 2 Henens but6mmoreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUH. https://m.edsoo.ru/00adb7e2
4 TennoBble 3¢ (HEeKTh XUMUYECKHX 1 2 Henend bu6muoreka [IOK
peaKIuii. https://m.edsoo.ru/00adbac6
5 BxonHas koHTposibHas paboTa 1 1 3 Henend
CKOpOCTh XUMUYECKUX PEAKIUH. 3 Henens
IIpakTuyeckas padora
6 Nﬂpl N3yuenue Bgl/ISIHI/IH CIIOBUI 1 1 bubnmoreka LIOK
o1 By Y https://m.edsoo.ru/00adbcb0
MIPOBEICHUS XUMHUYECKOW PEaKITNI
Ha €€ CKOPOCTb.
5 Oo6patumsie peakiuu. [Tousitue o 1 4 nenens bubnuorexa [{OK
XUMHUYECKOM PABHOBECHH. https://m.edsoo.ru/00adbe9a
4 nenens bubmuorexa [{OK
8 Pemenue 3a1au. 1
A https://m.edsoo.ru/00adc28c
9 CyuHocTts nporecca 1 S Henens bubnuoTexa [{OK
BJIEKTPOJUTUYECKON AUCCOIUALIHH. https://m.edsoo.ru/00adcade
10 Jucconmars KucioT, OCHOBaHUH, 1 5 Hepnens but6mmoreka [IOK
coJiei https://m.edsoo.ru/00adcd68
11 Crnalble ¥ CHIIbHBIC DJICKTPOIUTHI. 1 6 "Hexenst Bbubaunoreka IJOK




CrerneHus OUCCOLUAIINN.

https://m.edsoo.ru/00add448

12

Peakuuu noHHoro oomena u
YCIIOBUS UX NMPOTCKAHHMS.

6 Henensa

but6mmoreka [IOK
https://m.edsoo.ru/00add5d8

13

I'mpponus coneit

7 Henens

bubnunorexa [IOK
https://m.edsoo.ru/00add8b2

14

XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX
COCIMHEHHUH B CBETE
MpeACTaBICHUI 00
ANEKTPOJIUTUYECKON JUCCOLHAIIII
1 OKHCIIUTSIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMSIX.

7 Henens

bubnunorexa [IOK
https://m.edsoo.ru/00add9d4

15

IIpakTnyeckas padora 2.
Pewienne skcriepuMeHTAIBHBIX
3a7a4d 1o Teme «CBOMCTBA KHUCIIOT,
OCHOBaHMUM, coJiel Kak
3JIEKTPOJIUTOBY.

8 Henens

bubnunorexa [IOK
https://m.edsoo.ru/00addd12

16

KonTposabHas padora no remam
1u?2.

8 Henens

bubnunorexa [IOK
https://m.edsoo.ru/00addbfa

17

OO6mras xapakTepucTUKa
HEMCETAJIJIOB 110 UX ITOJOKCHUIO B
MEPUOINYECKON cucTemMe
XUMHWYCCKHUX DJIEMECHTOB
J.11.Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS B
nepuoaax u rpymnmnax Qu3n4eckux
U XUMHUYECKHUX CBOMCTB IMPOCTBIX
BEIIECTB, BBICIIUX OKCHIOB U
KHUCITIOPOJT COJIEPIKAIINX KUCTIOT,
obOpaszoBaHHbIX HeMeTautamu [-111
MIEPHUOJIOB.

9 genens

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

18

Bonopoansie coenrHeHUst
HeMmeTa1oB. MI3MeHeHue

9 genens

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2




KHUCIIOTHO-OCHOBHBIX CBOI>’ICTB
BOJIOPOJIHBIX COEMHEHUI
HCMCTAJJIOB B nepno,uax nu

rpynmnax.

19 XapakTepucTHKa rajJoreHoB. 10 venens | buGmmoreka [JOK
https://m.edsoo.ru/00ade104
20 Xiop. 10 Henens but6mmoreka [IOK
https://m.edsoo.ru/00ade348
71 X0pOBOJOPO: OJIyUYEHUE U 11 mepens | bubmuorexa [JOK
CBOICTBA. https://m.edsoo.ru/00ade488
2 CoigHas KUCJIOTa U €€ COJIH. 11 Hemensa but6mmoreka [IOK
https://m.edsoo.ru/00ade64a
II 0 12
23 NiBtdloayuenne consoi | BuGmiorera LIOK
e ¥ . https://m.edsoo.ru/00ade64a
KHUCJIOTHI U U3YYEHHE €€ CBOMCTBY
24 XapakTepucTuka KMUCIopoia u 12 venena | bubmuoteka [IOK
Cephl. https://m.edsoo.ru/00ade802
25 CBoiicTBa 1 NPUMEHEHHUE CEPHI. 13 menens | bubmmorexa [JOK
https://m.edsoo.ru/00adea28
26 CepoBogopon. Cynbhussl. 13 menenss | bubmmoreka [JOK
https://m.edsoo.ru/00adec8a
27 Oxkcup cepsl (IV). Cepuucras 14 nenens | bubnmorexa [JOK
KHUCIIOTA. https://m.edsoo.ru/00adec8a
73 Oxkcup cepsol (V). Cepnast kuciora 14 nenens | bubnmorexa [JOK
U €€ COJIH. https://m.edsoo.ru/00adecabd
IIpakTuyeckas padora 4. 15 Henens
29 Pemenue skcriepuMeHTaNbHbBIX bu6muoreka [IOK
3aaa4 no treme « Kucnopon u cepay» https://m.edsoo.ru/00adf004
Pewienue pacyeTHbIX 3a1a4
Xapaktepuctuka azota u ¢ocdopa. 15 nenens Bumorexa LIOK
30 dusnuecKre 1 XUMHUECKHE

CBOICTBa a30Ta.

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




31 AmMuak. 16 nenens | bubauoreka IJOK
https://m.edsoo.ru/00adf306
IIpakTnueckas padora 5. 16 nepens
32 [Tonydyenne aMMHuaka U U3y4eHue buGnnorexa LIOK
N https://m.edsoo.ru/00adf518
€ro CBOMCTB.
33 Conu aMMOHHUS. 17 nenens | buOmmoreka [IOK
https://m.edsoo.ru/00adf68a
34 A30THAasI KUCJIOTA. 17 uenensa but6mmoreka [IOK
https://m.edsoo.ru/00adfc20
35 Con a30THOM KUCJIOTEL. 18 Hemensa but6mmoreka [IOK
https://m.edsoo.ru/00adfd9¢
36 docdop. 18 menenst | buGmmoreka [JOK
https://m.edsoo.ru/00adfebe
37 Oxkcua pocdopa (V). Dochopras 19 menens | bubnmorexa [JOK
KHCJIOTA, €€ COJIM. https://m.edso00.ru/00ac006¢c
33 XapakTepucTuKa yriepoaa u 19 venena | bubmuoteka [IOK
KpEeMHUA. AJUTOTpONUS yriepoaa. https://m.edsoo.ru/00ae027¢
39 XUMHYECKUE CBOMCTBA yriepoia. 20 menensa | bubmmoreka [JOK
AncopOmmst. https://m.edsoo.ru/00ac054¢
40 Oxkcup yriepona (II) - yrapusrit 20 vepens | bubamoreka [JOK
ras. https://m.edsoo.ru/00ac080a
41 Oxkcua yranepona (IV) - 21 mepens | bubamoreka [JOK
YTJIEKUCIIBIN Ta3. https://m.edsoo.ru/00ac0bf2
42 VYronpHas KUCIIOTa U €€ COJIH. 21 menens | bubGmmoreka [JOK
Kpyrosoport B npupoze. https://m.edsoo.ru/00ae0e18
IIpakTuyeckas padora 22 Henens
43 6. [Tonyuenue okcuna yriaepojaa bubnmoreka [JOK
(IV) nzyuenue ero CBOMCTB. https://m.edsoo.ru/00ae103e
PacnioznaBanue kapOOHATOB.
44 Kpemuuii. Oxcun kpemuus(IV). 22 wenens | bubmmoreka [JOK
https://m.edsoo.ru/00aecl 156
45 KpeMHuuesas kucnora u €€ coiu. 23 menena | bubmmoreka IJOK




Crexkuio. I{emeHT.

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

46 KonTtpoabnas pabora no 23 mepnena | bubmmnoteka [JOK
Teme «HemeTamaey. https://m.edsoo.ru/00ac1278
47 XapaKkTepUCTUKa METAJIOB. 24 wenens | bubmmoreka [JOK
https://m.edsoo.ru/00ac14b2
48 Haxoxpaenue B mpupoe u oorue 24 menensa | bubmmorteka [JOK
CIIOCOOBI TIOJTYYCHHSI. https://m.edsoo.ru/00ae14b2
4 é(;;l;qez)il;n;ﬂ?eocif;a ;\/IeTaJIJIOB. 25 Henens Bubnmorexa [[OK
p o P https://m.edsoo.ru/00ael5¢8
HaIpsHKEHUH METaNIOB
50 CruiaBsl. 25 Henens | buOmmoreka [IOK
https://m.edsoo.ru/00ael5e8
51 [Ienounkie METAIBI. 26 Henens
59 Maruwii. lllenouno3zemenbHbIE 26 vepens | bubanoreka IJOK
METaJlIbl. https://m.edsoo.ru/00ac1 886
53 Baxwueiimme coeMHEHUS KaIbIIHS. 27 nepens | bubanoreka [JOK
KecTkoCTh BOOEL. https://m.edsoo.ru/00aeclae8
54 AmoMuHuiA. 27 wegenss . bubmmoreka IJOK
https://m.edsoo.ru/00aelc64
55 Baxwueiinme coenuHeHUs 28 nepens | bubamoreka [JOK
AITIOMUHHUSL. https://m.edsoo.ru/00aelc64
56 Keneso. 28 "Henens but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 CoennHeHns xeiesa. 29 Henens but6mmoreka [IOK
https://m.edsoo.ru/00ae35¢6
IIpakTnueckas padora 7 29 nepens
53 Pemenne skciepuMeHTATBHBIX
3a7a4 o TeMe « MeTalltbl U uX
COEUHECHUS.
59 KonTtposbHas padora no reme 30 menensa | bubmuoreka [JOK
«MeTalIbI». https://m.edsoo.ru/00ae3de8
60 Opranuueckasi XuMusl. 30 memenst | Bubmmorexa [JOK




[IpenenpHBIC (HACHIICHHEIE)

https://m.edsoo.ru/00ael750

YTJIEBOJOPO/IBI.
61 HenpenenbHpie (HEHACHIIIICHHBIE) 1 31 Henens
YTJI€BOJOPO/BI.
62 [Tomumepsl. 1 31 Hemensa
63 [Tpon3BOHBIE YTIIEBOIOPOIOB. 1 32 Henens = bubmmorexa [JOK
CnupTsl. https://m.edsoo.ru/00ae3£50
64 Kap6onoBsie kucinotel. CloxKHbIE 1 32 Henens = bubmmoreka [JOK
3¢upsl. Kupsl. https://m.edsoo.ru/00ae4270
65 VrieBossl. 1 33 wenens =~ bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
66 AmuHokuCcIOTEL. benku. 1 33 menens | bubmuoreka IJOK
https://m.edsoo.ru/00ae0d0a
67 HTorosasi KOHTpoJIbHasi padoTa 1 34 venenss | bubnumorexa [IOK
https://m.edsoo.ru/00adb33c
68 O06001eHre MoTy4eHHBIX 3HAHUI 1 34 nenens E;IDGSJ:I/I//I;Z%(; 5g}goad90b2
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I111eCTBO
«M3parenscTBO «IIpocBemienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o0111eCTBO

«3marensctBo «lIpocBemenue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Xumus. 8-9 kinaccel. Pabouune nporpammel k yueOnukam ['.E. Pymsutuca, @.I'.

®enbamana. - ['apa H.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://m.edsoo.ru/00ae4270




