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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIMY MPENOaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T TMpEACTaBICHUE O IENSAX, OOIIeW cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMerTa, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
NpeayCMaTPUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM IMpPOrpaMMbl MO XUMHUHU, ONPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUSI XHMHHU C Y4€TOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON MEATETbHOCTH OOYYalollerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHHU CIY>)KUT OCHOBOM JUuisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpPYEMble XHMHUEW MPENCTaBICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pPEHICHUs TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUYECTBA — CBIPHEBOM, DHEPIETHYECCKOH,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3aliii  BO3MOXKHOCTEH JJii  CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSTEIbHON  y4eOHOW JIeATEeIHHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIEHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B SKOJOTHUECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYyYEHHH XUMUU OOECHEUMBAIOTCSA CIELUPUKON
COJIepKaHMsl ~ y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMUM Ha OMpeeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUUMUCS CHUCTEMBI IMEPBOHAYAJBHBIX TOHATHI XWMHH, OCHOB
HEOPraHMYeCKOM XUMUM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUH
OpraHUYeCKOU XHUMUHU.

CrpykTypa coAep:kaHusl MPOTPpaMMbl IO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuro. CojpeprkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHATUN O XUMUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHITUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpeCTaBICHUN 00 JIEKTPOIUTHYECKOM AHMCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAKOTCA HA OCHOBE HSMIUPHUYECKU
MIOJTYYEHHBIX U OCMBICJIICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyromy, BBINONHSAA (GYHKIMH OOBSCHEHHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CIIOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUYECKON COCTABJISAIOLICH HAYYHOU KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHOW NpPUPOJbl, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHue XUMUU TPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUEOHBIX MpeaMeToB: «OKpYX AU MUp»,
«buonorus. 5—7 kinacce» u «Pu3zuka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHUM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKHUX TMOJ0KEHUM,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpuoOOIIEHHH K HAayYHBIM METOJaM T[IO3HAHWSA TPU HW3YYCHHHM BEIIECTB H
XUMHAYECKUX peakuuid, B (OPMHUPOBAHUN U PA3BUTUU MO3HABATEIBHBIX YMEHHH H
UX TPUMEHEHUU B Yy4yeOHO-IIO3HABATENBHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNFHOCTH, OCBOCHHHM NPaBUJ 0€30MacHOro OOpaimieHusi C BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (¢dopMUpOBaHHE WHTEIUICKTyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
O0yJaloUIMXcss K CaMOCTOSITENIbHOM MO3HABaTENbHOW JESITETbHOCTH, HAYYHBIM
METOoZlaM TIO3HAaHUA, (POPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCcIOBHiA, CIOCOOCTBYIONINX MPUOOPETEHUIO 00YyYarOIIMMUCS
OIbITa Pa3HOOOpPA3HOW MEATEeIHLHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHUBEpCaIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHANTBHOW ©  €CTECTBEHHO-HAY4YHOM
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YUYCHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE Y OOy4YaIOIIMUXCA TyMAaHUCTHUYECKUX OTHOIICHUH,
NOHUMAHUS [EHHOCTH XUMHUYECKUX 3HAHWM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHUS OOIICYETIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(UiIs U HANpaBICHHOCTH JajbHEHIIEro
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTonax Mo3HaHWS B XUMUU. UUCThIE BEHIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckas (opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. Monsipaas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

dusnuecKkne U XUMHUUECKUE SBJICHUS. XUMHUYECKasl peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUUYeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsA BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MAarHuTa, (GUILTpOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, IpoBeeHNE OYUCTKH TOBAPEHHON
colv, HaONIOJCHWE W  ONMUCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe 1M HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 37eMEHT U MpOCTOe
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucioponaa. CrnocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud H  TIpombllieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJICHUE TapHUKOBOTrO 3 dekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00b€M  ra3oB. Pacy€Thl 1O XHUMHUYECKUM YPaBHECHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyomue. Homenkmatypa okcuaoB. Dusnyeckue W XUMUUYECKHE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @u3nyeckue U XMMHUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJIEPKAHUS KUCIOPOAa B BO3AYyXE, MOJYUYEHHE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M Kanbl[ueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UCClieIOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpalu3ally, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/ljla APYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «Baxkuelmmne Kiaccbl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IIETOYHBIE M MIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [leproauueckasl cucteMa XUMUYECKUX AJIEMEHTOB [I.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEPUOJHAs dbopmbl
[Tepuonuueckoit cucreMbl xumuueckux 3yeMeHToB J[. M. Menaeneesa. [lepuoast
u rpynmbl. OU3NYECKUi CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB NEpuoAa H
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonel. DnekTponsl. CTpoeHUE
ANEKTPOHHBIX  000J0Yek aroMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noyoxeHuto B Ilepunonnueckoi cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipornecchl okucineHust 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUH, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU U OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepus, aToMm, OHJIEKTPOH, MOPOTOH, HEUTPOH, HWOH, HYKIU],
W30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpaibl, TOpPHbIE MOPOJIBbI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMUYECKUX DJJEMEHTOB MEPBBIX TPEX TNEPUOJOB, KalMs, KajdblUUid H HX
COEIMHEHUI B COOTBETCTBUM C TIIOJIOXKEHHEM »3JEMEHTOB B llepuognueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMMHUYECKOW CBSI3H. THIBl KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX peakiuid Mo pa3IudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOoMY 3ddekrty, 1o
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajiu3aTopa). JK30- U 3HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karammse. [loHsTue 0 xumnueckoMm paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU U IOJ0KEHUE XUMHYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIANA. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHn3Mm AucCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHIAAMHU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CuiabHbIe U C1adble SJEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusi MpOTEKaHUSI peakluii MOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMW M COJE€d B CBETe MPEACTAaBICHUNA 00  BIIEKTPOIUTHUUECKOU
nucconmanuu. KauectBeHHbIe peakiiuyd Ha MOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB U HEMeTauioB (Tpadura W anMasa), CIO0XXHBIX BEIIECTB
(x;mopuma HATpusl), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AICKTPONPOBOTHOCTHU
pacTBOpOB BENUIECTB, IMpollecca AUCCOLMAIMUA KHUCJIOT, WIEIo4Yed U cojeu
(BO3MOXKHO  WCIOJIb30BaHHE BHUJEO MATEpHUAJIOB), IIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TMPOTEKaHUS  peakluii  HOHHOrO  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl 1 UX COeTUHEHUS

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € METaJUIaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KHCIIOTa, XMMHUYECKHE CBOWMCTBa, MOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxHeWmine XJIopuabsl U UX
HaXO0XJCHHUE B PUPOLE.

O6mras xapaktepuctuka snemMeHTOB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (PuU3NUECKHe CBONCTBA
MPOCTHIX BEHIECTB — KUCIOPOaa U Cephbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOmOPO, CTpoeHME, (U3HUECKHE U
XUMUYecKre cBoMcTBa. OKCUABI Cepbl KaK MPEICTABUTENIH KUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE ¢ XUMHUYECKHE CBOWCTBa (00mmue  Kak
MPEACTaBUTENsI KJacca KHUCIOT H crenuduueckne). XUMUYECKHE PEeaKIni,
JeXalme B OCHOBE IMPOMBIIUICEHHOTO CMOco0a MOJYYeHUS! CEPHOM KHUCIOTHI.
[Ipumenenune cepHoit KUCHOTBL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAaKLMs Ha



cynbdar-uoH. HaxoxnaeHnue ceppl U €€ COCIMHEHUN B mnpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpenbl COCAUHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeAOTBPAILCHUS.

OO6mast xapakrepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
dbu3nUeckre U XUMUYECKHe CBOMCcTBa. KpyroBopoT a3ora B mpupojie. AMMUaK, ero
dbu3nYecKre U XUMUUYECKHE CBOMCTBA, MoydyeHue u npuMeHenue. Coiu aMMOHUS,
ux (pU3MUecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToydeHue, (PU3NYeCcKrue U XUMHYECKHE
cBoiicTBa (0OlIME Kak MpPEACTABUTENs Kjacca KHCIOT U crenuduueckue).
Hcnonw3oBanne HUTPATOB U COJEH aMMOHHUS B KadyeCTBE MUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3ayXa, NOouBbl W BOA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu dochopa, GUMUECKHME U XUMHUYECKHE CBOWCTRA.
Oxkcup dochopa (V) u dochopHnas kucnora, GU3ndecKre U XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3oBanue hocharoB B kKauecTBE MUHEPAIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka anemMeHToB [V A-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, pPACHpPOCTpaHEHHEe B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCuabl yriepoja, ux
¢uznueckre M XUMHUYECKHE CBOWCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHUE. DKOJOTUYECKHE TMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), runore3a r100aJbHOTO TMOTEIJICHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIoTa M €€ colnM, X PU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIIEHHOCTH M CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAs KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEPTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

Kpemunii, ero ¢usmueckne W XUMHYECKHE CBOWCTBA, TMOIYy4YECHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuge kpemuus (IV) m xpemuueBoit kuciore. CUIUKaThl, UX HCIOJb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpouTesbHbIE MaTepHalbl: KepamMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobdraeMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJACHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHMs W (ocdaT-uoH M U3ydeHUe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakaelIe HeMeTauIbl 1 UX COSIUHEHU.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTawioB. [IOHSATHE O KOPpPO3UHM METANIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIICHHOCTH.

[Ileounble MeTauibl: MoJIOKEeHUE B [lepruoamyeckoi cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpo€HHME HUX aTOMOB, HAXOXJCHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHABI HATpusd M Kanus. [IpuMeHeHne 1IeIoYHBIX METAIOB M UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilmue coequHeHHs KaublUs (OKCHI, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ANOMUHMEI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxoxkieHHe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA altOMUHMSI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucremMe XuMHUECKUX dIEMEHTOB J1.
. MengeneeBa, CTpOE€HHE aTroMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TMIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, HX (PU3HUYECKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI W HATpusi C BOJOM (BO3MOYKHO HCHOJb30BaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOW BOJIBI, ITpoLecca TOPEHUS Keje3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BaHHE  BHUACOMATEPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLHUi Ha MOHBI: MArHUS, KaJblUsl, aJJFOMUHUSA, [IUHKA, JKeje3a
(I u xenesa (III), meau (I1), HaOMOMEHNE ¥ OMHCAHKME TPOICCCOB OKPAIIUBAHUS
IUIJAaMEHW MOHAMHU HATpHUsl, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeoBaHEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBI U UX COCIUHEHUSI.

XuMHUSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponb xuMun B penieHHH 3K0JIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUPUKANWsI, TEPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHUE, MOJCINb, SBICHHE, MapPHUKOBBINA
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: matepus, aToM, DJJCKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAS
pemérka, CruiaBbl, (U3MYECKHE BCIMYUHBI, CIUHUIIEI M3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OUMOcdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE Y4EeOHOH H
BOCMUTATEIBHON AEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, MPUHITHIMUA B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEIWI0, TOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M IMpPaBUJIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEeNbCKOM, TBOPYECKOM H  APYruX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K PAa3HOOOpPa3HOW COBMECTHOW NEATEIbHOCTH MpPH
BBIMIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpOlLlECC€ OTOM Y4eOHOW JESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEACHUWE U TMIOCTYIIKM CBOMX TOBAapHIIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAyKH WM COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS TPUPOJBI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHWBBI, HANIPABJICHHBIE HA IMOJYYECHHE HOBBIX 3HAHUHU IO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAONIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TMO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHIO, TMPOCKTHOM W  HUCCIIENOBATEIhCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 >KW3HHW, OCO3HAHUE ITOCIICIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YHOTPEOJICHHSI aTKOT OIS, HAPKOTHKOB, KypeHUs),
HEOOXOAMMOCTH COOJIFOZICHUST TMpaBuil OE30MaCHOCTH TIpu  OOpallleHuH C
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3yibTaTaM TPYIAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHHUS TMPEJAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIM BBIOOP
WHAVNBUAYATBLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPo¢eCcCHOHAIBHON NESITEbHOCTH M Pa3BUTH HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUSA, MOJy4YaeMbIe MPU WM3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBITIICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaqMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MIPUHIINI, TUTIOTE3a, (PAaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE JeHCTBUS (ITO03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISITUBHBIE), KOTOpble oOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHHUIO M OCYILIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILJICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), UCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh TMOCTABIEHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHUE ONBITa MO TUIAHUPOBAHUIO, OPraHU3AMH U TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM Tpollecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIEA0BAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh WM WHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEPXKAHUS, CIPABOYHBIC
nmocoOusi, pecypcsl VHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUHUBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEeAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTHUMANIbHYIO (JOPMY MpEACTABICHUS UH(DOpMALUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Y4eOHOW U
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karouleil npupoaHOn
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmIeCTBY  oOCyXJaemMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYECHHBbIE  Pe3yJbTaThbl  [O3HABATEIbHOU
NESTENBbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
PE3YJITATOB BBIMOJHEHUS XUMHUYECKOr'0 IKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOW  JIESITENBHOCTH  IPU  PEUICHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuit (oOcyxneHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC INTYPMbI», KOOPJAHHAIIUS
COBMECTHBIX JCHCTBHI, ONpEIEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHHBepCcaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LN, YMEHHE
MCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCIIOBUH 33/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QenepanbHOM pabouelt Mporpammoi,
BBIJICJIAIOT: OCBOCHHBIE 00YYaIOIMMHUCS HayYHbIE 3HaHUS, YMEHHS U CIIOCOOBI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHity oOyudenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSTHI: aTOM, MOJICKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIECHB
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupuKalus Ppeaxkiuid: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KEHUSA, pPEaKIUu 3aMEIICHUs, PEeaKIuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TETI0BON AP (EKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aTroma, aToMHas oOpOWTadb, pagnuycC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HEMOJISIPHAs KOBAJCHTHAs CBS3b,
WMOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS (HopmMyl
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHUCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAIJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIACcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, o0lee YUciao 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JEKTPOHHBIM CIIOSIM);

KJIAaCCU(HUIIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PEAKUIUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJITBEPXkAasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSITh OCHOBHBIE OIEpAIlMU MBICIUTEIBHON NEATEeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMaTH3alMI0, KIaCCHU(pHUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB W XHUMHUYECKHX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOMBbI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEeHHE, MOJIETUPOBAHMUE, HKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUMSIMU MO BBIIOJHEHUIO
1a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OMNpPEAECIEHHON MACCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, peHondTarenH, METHIOPAHK U JPYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX TMOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlis, XUMUYECKas CBSA3b, TEIJIOBOU ekt
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHUYECKAs] IUCCOLMAIUS, PEaKIMU HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE€ pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amioTponus, am(pOTepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass peleTKa, KOppOo3Hs METalIoB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEaKluu, MNOPeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATUH U
MPUMEHSTH 3TH OHATHS IIPU OMMCAHUU BELIECTB U UX NIPEBPAILICHUN;
UCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTpeNICIEHHOMY KJIAcCy COCIMHEHUH 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUUYECKUX COCAMHEHMM, THUI KPUCTATIMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuonanueckoil CUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0o003HaueHusl, KOTOpble MMEIOTCS B TIEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue HX MO0 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIYy M COCTaBY YYACTBYIOLIUX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTEMCHEW OKWCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) 00mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIMUCAHUE
IPpUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPABHEHMS AJIECKTPOJIUTHYECKOM JIUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI JICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO0 3JIeMEHTa 10 (opmyIie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOnogaTh  MpaBWJIa  MOJIB30BAHUS  XMUMHUYECKOW  mocynoi u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO WU COOMPAaHHIO
ra3000pa3HbIX BEHICCTB (aAMMHaKa M YIJIEKHCIOro ra3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI HM3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICIUTEIBHON JNeATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMaTU3aIlui0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, WU3MEPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bosznyx. Kucnopoa. [Tousitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE Hcerne
Ne obop
Tema ypoka Hara ungposbie p
n/n H3y4eHusi | oOpa3oBaTeibHbIE
Kontpousbubie | IlpakTuyeckue
Bceero pecypcbl
padoThI padoTsbI
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAX ITO3HAHUS B XUMHH 1 bubmorera [JOK Aara
A https://m.edsoo.ru/ffod227e | (TepM
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yucteie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmmorexa [JOK
A N p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPCHHOU COJIH )»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CI0XKHBIEC BEIIECTBA 1 bubmorexa HOK
P H https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJISIPHOE YYEHHUE 1 bubmmorexa [JOK
YUp ¥4 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
v 2 popyn JICHTHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JJICMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBJICHHUS. bubnmuorexa [JOK Hatu
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa TLIaTy
15 [Ipu3Haky 1 ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XHMHUCCKUX bubmmorexa [JOK
t N P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHUH
20 KonTponpHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢
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npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CrocoOblI MOYYCHHUS KUCI0PoJa B
23 1a00paTopuu Zq 1} OMmmneHI:IOIclm bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peakIuu, MOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqlios yra CrocoObI iro Bubmmorexa LIOK
p A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[Tony4yeHne U coOMpaHue KUCIopoaa bubmmorexa [TOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 06 bubnmuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHnbie
37 ¥ HEHACBIIIEHHBIE PacTBOPLL. MaccoBast bubmorexa [TOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Je https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiaccudUKaIus, bu6mmoreka [JOK (
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#usI: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK Hatu
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca | “KUAK
TEMII(
naTyr

MarHl
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[Tosnydyenne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, Kitaccupukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{Z(I))KI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATU3ALUS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmotera [JOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
Bubmmoreka IIOK
53 Ilepuropl, rpynmnsl, HOArPYIIIbI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. 3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoii bubnmorexa LOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepnoaunueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnHast xumudeckas CBs3b bubmorexa HOK Aar
https://m.edsoo.ru/00adac34 | TIJIaTk
TEMIIC
60 KoBanenTHas nonsipHast Xumuyeckas bubnuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonsipHasi XuMuyecKkas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeIeHb OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peaxkuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 o teme bubmuoreka [JOK
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«Ctpoenne atoMa. XuMUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnmoreka [JOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011€HNE U 1 bubnnorexa [JOK
cHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

No KoauuyecTBo yacos Hcmoe
obopyn
. KonTp Jara DJIeKTpOHHbIe HH(poBbIE
/ Tema ypoka OJIbHBI H3y4YeHH | oOpa3zoBaTe/ibHbIE
IIpakTH4eckn
Bcero e P 1 pecypceel
n e paboThbI
padot
bl
[Tepnoanueckuit 3akoH. Ileproauyeckas cucrema 1 bubnnorexa [JOK
xuMuueckux aemenToB . . Menpaeneena https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 1 bubnuorexa [JOK
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus n HomeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buael XuMHUYECKO# CBSI3U M THITBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
https://vk.com/doc59363917
?hash=
Kontponbnas padora Nel no teme «IloBTopenue 2;)4?/82;56: ':fihMyle\ll(:sAﬁrllj
. aWrhPn4c8Lylc a
U yriyOJieHue 3HaHUN OCHOBHBIX Pa3JIeioB Kypca 1 1 5
8 1acCDy myZwzblA8VIT&dI=kOH50k8f
Z1rgBbxNH89KgAMvoluZxjQr
jOLznKzd8Ks
Knaccugukanus XuMHUyecKiX peakiuii mno 1 bubnuoreka [IOK
Pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHUUYECKOHN pEaKLUN. Bu6 1IOK
noImoTeKa
IToHsATHE O TOMOTE€HHBIX U FE€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusax
[TonaTHE O XMMHUUYECKOM paBHOBeCHU. DAKTOPBHIL, 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
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https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
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https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

BJIMAIOIIHUEC HA CKOPOCTh XUMHUYCCKOM pCaKkuun u
IMOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCECUA

https://m.edsoo.ru/00adc28c¢c

9 OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU bubmmorexa LOK
beat https://m.edsoo.ru/00adcade
10 Teopus >MEKTPOUTUUECKON TUCCOIHAITIY. bubnuorexa [JOK Hatu
CuuibHbIe U Cra0ble SEKTPOIUTHL https://m.edsoo.ru/00adcd68 T1aTY
11 | HouHbIC YpaBHEHUS peaKIuit bubmorera [JOK
yp peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUH B
12 | cBeTe npeacTaBiIeHUil 00 DIEKTPOIUTUYECKON bubmorexa LIOK Aat
P P https://m.edsoo.ru/00add5d8 Ao3art
JUCCOLMANA Orope
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 | mpencraBieHH 00 FIMEKTPOTUTHICCKOM Bubmmorexa LIOK
pel P https://m.edsoo.ru/00add8b2
JTUCCOITHAITIN
14 | TlonsTHE O THAPOIM3E CONEH bubmorexa HOK
o https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 | OO6o0meHue u cucTtemMaTH3aus 3SHaHUH
B t https://m.edsoo.ru/00addd12
16 [IpakTtruueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 3a71a4) https://m.edsoo.ru/00addbfa
KonTponsnas padora No2 o teme
17 | «DnekTpoMTHYCCKAs TUCCOIMALIHS bubmorexa HOK
P ! https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUU B PACTBOPAX»
18 OO11ast xapakTeprCTUKa TaJOreHOB. XUMHUYECKUe bubnuoreka [IOK Jatur
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ComnsiHast KUCIOTa, XUMUYECKUE bubnunoreka [JOK
CBONCTBA, MIOJIy4CHHE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 | Ilpakrtuueckas pabota Ne 2 o teme «Ilomyuenue bubnuorexa [IOK
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https://m.edsoo.ru/00add8b2
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COJISIHOM KHMCJIOTBI, U3Y4EHHE €€ CBOVCTB»

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

21 Beruncnenus 1o ypaBHEHUAM XUMHYECKUX bubnuorexa [JOK
peaKIuii, €Cliv OJIUH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubmmoreka [IOK
22 | OOmrast xapaKTepUCTHKA 3JIeMEHTOB VIA-rpyns
p p pyn https://m.edsoo.ru/00ade64a
A1oTpOoTIHBIE MOU(UKAITUU CEPBHI.
23 Haxomr;eHHe CepBI Hq;é COGI[I/IHCEII/Iﬁ B IPUPOJIE bubmmorexa [TOK
pv PHPOAE. https://m.edsoo.ru/00ade64a
XHAMHYECKUE CBOMCTBA CEPBI
24 CepoBonopo, cTpoeHue, (pu3ndeckue u bubnmuotexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIOTa, (PU3UIECKUE U bubnmuotexa [JOK
XUMUYECKNE CBOWCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaklnu, JIeXKallle B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTYyYSHUS] CEPHOU bubnuorexa [JOK
KUCJIOThL. XUMHUYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIlel Cpellbl COCAMHEHUSIMU CEPhI
97 Brrunciienne MaccoBoOi 1014 BBIXO/Ia TPOIYKTA bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO6mrast XapakTepUCTHKA MIEMEHTOB V A-TpyIIIHI. Tepmor
bubnunorexa [IOK HbI 12
28 | A3sor, pacnpocTpaHeHHE B pUpoie, GU3HIESCKUE
. https://m.edsoo.ru/00adeea6 eparyj
Y XUMHUYECKUE CBOMCTBA
pH, nart
TPOTIPO
anmnapa
BEJICHU.
CKHX pe
(AIIXP
Hasi Mel
29 AMMuak, ero pusnueckrue 1 XUMUIECKHe bu6mmoreka [JOK )

CBOﬁCTBa, MOJIYYCHHUEC U TPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Tpaktuyeckas padora Ne 3 mo reme «llomyuenue

30 bubmuoreka [JOK
aMMHaKa, U3y4eHUe €ro CBOMCTB» https://m.edso0.ru/00adf180
31 A30THas KUCIOTa, €€ PU3NIECKHUE U XUMUYIECKHE bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/00adf306
32 | Hcnonb30BaHWE HUTPATOB M COJICH aMMOHUS B

bub6mmoreka [IOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

KaueCTBE MUHEPAJIbHBIX Y100pEHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl
COCIMHEHUSAMH a30Ta

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

dochop. Oxeun pocdopa (V) u dpochopHas

bubmmoreka [IOK

33 | xwuciora, GpU3HUECKHE M XUMHUYECKHE CBOMCTBA,
¢ https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Hcnonp3oBanue pochaToB B KadecTBe
34 | MuHEpaTLHBIX q())6 (ZHI/HZ 3arpsa3HeHue bubmorera [JOK
PATIBHLIX YOO >arp https://m.eds00.ru/00adfc20
MPUPOIHOM cpenbl dhochaTtamu
35 Yrnepon, pacnpocTpaHeHUE B IPUPOJIE, bubnuorexa [JOK
(dbr3UYecKre U XUMUIECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriepoaa, ux GU3NIECKUe U
yraeposa, ux ¢ Bu6moreka [IOK
36 | XMMHYECKHE CBOMCTBA. DKOJOTHUYECKHE
https://m.edsoo.ru/00adfebe
po0JIeMBl, CBsI3aHHbIE ¢ OKcuaoM yriaeposa (1V)
bu6mmoreka [JOK
37 | YrompHas KUCIOTa U €€ CONn
https://m.edso00.ru/00ae006¢
[Tpaktruueckas padota Ne 4 o teme "[lomyuenue
38 JIEKUCI0TO ra3a. KauecTBeHHas peakuus Ha bubmmorexa [TOK
I* . pesdt https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
39 [TepBoHauyanbHBIC MMOHATHS 00 OPTAHUYECKUX bubnuoreka [JOK
BEILIECTBAaX KaK O COEMHEHUAX Yyriiepoaa https://m.edso0.ru/00ae054e
. bubnuoreka [JOK
40 | KpemHwii 1 ero coequHEHUs
https://m.edso00.ru/00ae080a
ITpaktuyeckas pabora Ne 5. Pemenue
bu6mmoreka [JOK
41 | oKcepUMEHTABHBIX 33]1a4 10 TeMe
. https://m.edso0.ru/00ae0bf2
«Baxuelmme HeMeTaIbl ¥ UX COCTUHCHUS
42 KonTtponsHas padota Ne3 o reme «Baxueimue bubnuorexa [IOK

HEMCTAJJIbI U UX COCIUHCHUA

https://m.edsoo.ru/00ae0el8
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OO01mas XxapakTepuCTUKa XUMUIECKHIX 3JIEMEHTOB

3 MeTajuioB. MeTtaminueckas CBS3b U bubnmoreka [JOK
MeTaJUIMYECKask KPUCTAIIINYECKAs PEIIETKA. https://m.edsoo.ru/00ae103e
dusnyecKkue CBOMCTBAa METAIIJIOB

44 XMMHUYECKHE CBOMCTBA METAJLJIOB. bubmmoreka [IOK
DNEeKTPOXUMHUYECKUHN Psi/i HAPSXKEHUI METalioB https://m.edsoo.ru/00ae1156
OO6mue crocoOs! mosrydeHus MeTaioB. CriiaBsl.

45 Beruncnenus no ypaBHeHUAM XUMHYECKUX bubnnorexa [JOK
peaKuuid, €CJI OJUH U3 PEAreHTOB COAEPKUT https://m.edsoo.ru/00ael1156
npuMecH

46 | TloHsATHE O KOPPO3UU METAILIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47| lenourie meTanb! https://m.edsoo.ru/00ael4b2

48 | Okxcuapl ¥ THAPOKCHU]IBI HATPUS U KU bubmorera [IOK
https://m.edsoo.ru/00ael4b2

Illenoyno3eMenbHbIC METAIIbI — KAJIbIHWN 1 bu6mmoreka [JOK

49 .

MarHui https://m.edsoo.ru/00ael5e8

50 | Baxneiue coequHEHUS KaJbIIHAA bubmorexa LOK
https://m.edsoo.ru/00ael5e8
https://www.prodlenka.org/
metodicheskie-

51 | OO6oOmeHne U cucTeMaTH3aIus 3HAHUH razrabotki/472466-tema-
obobschenie-sistematizacii-
znanij-po-tem

. .. bu6mmoreka [JOK Jat4nk

52 | JK&cTkoCTb BOJIBI U CTIOCOOBI €€ YCTpaHEHUS

https://m.edso0.ru/00ae1886
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https://www.prodlenka.org/metodicheskie-razrabotki/472466-tema-obobschenie-sistematizacii-znanij-po-tem
https://m.edsoo.ru/00ae1886

53

[Tpaktuyeckas padora Ne 6 mo teme "XKEcTkocTh
BOJIbI U METO/IbI €€ ycTpaHeHus"

bu6mmoreka [{OK
https://m.edsoo.ru/00aelae8

Jatui



https://m.edsoo.ru/00ae1ae8

bubmuoreka [JOK

54 | Anmromunuit
https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
55 | AmdoTepHbIe CBOIICTBAa OKCHUIA U THAPOKCHUIA
(otep s P s https://m.edsoo.ru/00aelc64
bub6anorexa IIOK arul
56 | JKeneso 1 A
https://m.edso0.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U cosn xkene3a (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
. https://urok.1sept.ru/articles
58 | OO0001EeHE U cucTEMATU3allUA 3HAHUHA
/617035
[IpaxTrueckas pabota Ne 7. Pemenue
bu6mmorexa [IOK
59 | sKcIepUMEHTABHBIX 33724 10 TeMe
. https://m.edsoo.ru/00ae3de8
«Baknenne MeTaaabl U UX COETUHEHUS
Brruncnenus mo ypaBHEHUSAM XUMHYECKUX
60 peaxiui, eciiu OJ1H U3 PEareHTOB JaH B U30bITKE bubnmuorexa [JOK
WJIA COJEPKUT TpUMeECH. Beruncienus MaccoBon https://m.edsoo.ru/00ae1750
JIOJIA BBIXOJIA TIPOJIYKTA PEAKIIUU
. https://urok.1sept.ru/articles
61 | OOo0OIIEeHNEe U cUCTEMATU3aLMs 3HAHUH
/617035
https://uchitelya.com/himiya
. 127177-kontrol -rabota-
KontponbHas padoTta Ne4 o teme «Baxknenme ! . ontro n.a.va ra0id
62 po-himii-metally-i-ih-
METAJUILI U UX COETUHEHUS -
soedineniya-9-klass-s-
otvetami.html
63 BemectBa 1 Marepuansl B IOBCETHEBHOW KU3HU bu6mmoreka [JOK
YyeJI0BeKa https://m.edso0.ru/00ae3f50
64 | XuMHYECKOE 3arpsi3HEHUE OK aroIiey cpeanl bubmiorexa LIOK
p pyRatom pe https://m.edsoo.ru/00ae4270
65 | Pousb XMMHHM B PEIIEHUH SKOJIOTUYECKUX bubnuorexa [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://urok.1sept.ru/articles/617035
https://urok.1sept.ru/articles/617035
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://urok.1sept.ru/articles/617035
https://urok.1sept.ru/articles/617035
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

pooieM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O0001IEHHE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK

3HaHUHI https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60011IEHNE U CUCTEMATHU3ALIHS 1 bubnuorexa [JOK

3HaHUHI https://m.edsoo0.ru/00adb33c
68 PesepBHblit ypok. O6001IEHHE U CCTEMaTU3aLINS 1 bubnuorexa [JOK

3HaHUH https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnaaxos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemenue»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon W.I'., Cnaakxos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI IJI51 YUYUTEJISA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe o6mectBo «M3narenbeTBo «lIpocBenienne

Xumus, 9 knacc/ IN'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxnmonepHoe ob6mectBo «M3narenbcTBo «lIpocBenienne

Metoaundeckoe mocodue s yuurens. Xumus. 8 kinacc. / O.C.I'abpuensH,
N.I".OctpoymoB, 1.B.AkcénoBa. — M.:IIpocsemenue, 2022,

MeTtoanueckoe mocodue ais yuutens. Xumus. 9 kinace. / O.C.I'abpuens,
N.T".OctpoymoB, 1.B.Akcénosa. — M.:Ilpoceemenue, 2022,

Xumus. [IpoBepounsie U KOHTpoOJbHBIE paboThl. 8 kiace. / O.C. 'abpuensu,['.I.
JIsicoBa. — M.:IlpocBemenue, 2021

[TpoBepounbie U KOHTpOIBHBIE paboThl. 9 kiace (aBTopsl O. C. 'abpuensu, U. B.
Tpury6uax).

XuMus B TeCTax, 3aaadax u ynpaxuaenusx. 9 kimacc (aBropst O.C. ['abpuensn, 1.

B. Tpury6uax



U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://www.alhimik.ru. TIpeacraBieHbl cieayrone pyOpPHKH: COBETHI
aOUTYPHUEHTY, YUUTEII0 XUMHUH, CIPABOYHHK (0UeHb OoJbllas noa0opka TabyuL 1
CIPAaBOYHBIX MATEPUAIIOB), BecEnask XUMHsI, HOBOCTH, OJMMIIMAJbBI, KYHCTKamepa
(MHOTO MHTEPECHBIX UCTOPUUYECKHUX CBEJICHUN).

2. http:/lwww.hij.ru. Xypran «Xumusi ¥ SKA3HB»IIOHSATHO W 3aHUMATEIbHO
pacckas3biBacT 000 BCEM HHTEPECHOM, YTO MIPOMCXOIUT B HAYKE U MHUPE, B KOTOPOM
MBI KUBEM.

3.http://chemistry-chemists.com/index.html. Dnexkrponusiii xypHanm «XUMUKH |
XAMUS», B KOTOPOM TPEJCTABJICHBI OMNBITHI 10 XHUMHUA W 3aHUMAaTeJIbHas
UH(pOpMAIUs, TO3BOJSIIOIIME YBICYh YYCHUKOB SKCICPUMEHTAIBHONH 4YacThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3morkHas ureparypa mo XHMHH.

5. http://www.prosv.ru/. TTocoOust /i y4amuuxcsi, B TOM YHUCIE ISl TOJrOTOBKH

Kk utoroBoi arrecraruu (OI'D u EI'D), meTtonuueckue mocoOus aJjis yduTeseH,
HAyYHO-IIONYJIIPHAst JTUTEPATyPa [0 XUMHH.

6. http://1september.ru/. )KypHan npeaHasHadyeH HE TOIBKO JUIs yuuTenacit. B Hém
IPEACTABICHO  OOJBIIOE  KOJIMYECTBO pabOT YYCHHUKOB, B TOM  YHCIIC
HCCIICIOBATEIbCKOIO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIbHBIN TOPTAI
CO CCBhUIKAaMH Ha 00pa30BaTeIbHBIC CAUTHI [0 XHUMUHU.

8. www.periodictable.ru. COopHHK cTaTeii O XHMHYECKHX DJCMCHTaX,
WLTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	9 КЛАСС
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 8 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 8 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

		2024-09-09T13:08:37+0300
	ctvty2011
	Банникова Н_ А_
	I am the author of this document




