


MHNOACHUTEJIbHASA 3AIINCKA

[IporpaMma 1Mo XMMHM Ha YPOBHE OCHOBHOTIO 00IIero o0Opa3oBaHUS COCTaBJIeHa Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOECHHUSI OCHOBHOM 0Opa3oBaTeNbHOW MMPOrpaMMbl OCHOBHOIO OOLIEro
oOpazoBanus, npeacraBieHHbIX B @I'OC OOQO, a Takke Ha OCHOBE (enepalibHON paboueil mporpamMmsl
BOCIIUTaHMUS M C Y4ETOM KOHIIEMLHU TMPENoJaBaHUsl y4yeOHOro mpeamera «XuMus» B 00pa30BaTENbHbBIX
opranu3anusax Poccuiickont denepanumu.

[IporpamMma mo xumuM Ja€T MpeACTaBICHUE O ILeNAX, oOuel cTpaTernu oOydyeHusi, BOCIUTAHUSA U
pa3BUTHUA OOYy4aIOLIMXCS CPEACTBAMU Y4YeOHOro IMpeIMeTa, YCTaHaBIMBAeT 00s3aTesIbHOE MpEeAMETHOE
coJiep)kaHue, MpeaycMaTpUBaeT paclpeiesieHHe ero Mo KiaccaM M CTPYKTYpUpOBaHHE IO paslienaM u
TeMaM TMporpaMMbl IO XHMHH, ONPEIENseT KOJUYECTBEHHbIE U KAYECTBEHHbIE XapaKTEPUCTHKHU
COJIEp’KaHUsl, PEKOMEHIYEMYIO0 IOCJIEI0BaTEIbHOCTh H3YYEHUS XUMHUU C YYETOM MEXKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaroImuxcs,
OmpeJeNiieT BO3MOXKHOCTU MpeAMeTa JJis pealu3aluu TpeOoBaHUM K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHONM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs, a TakkKe TpeOOBaHUN K
pesyiapraTaM OOydeHHsT XMMHHM Ha YPOBHE Lielell M3ydeHHs IpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-
MI03HABATEIbHOMN AESITEIbHOCTH 00YYaIOLIErocs 10 OCBOCHUIO YU€OHOTO COJEepHKAHMS.

3HaHME XHUMHUU CIY)KUT OCHOBOM Mjii (OPMHUPOBAHUS MMPOBO33PEHHUS OOYydaroUIerocs, €ro
MPEJCTaBJICHU O MaTepuaJbHOM €AMHCTBE MHPA, BAXHYIO pOJb HIrPaloT (OpMHUpPYEMbIE XUMHEH
MIPE/ICTABJICHUS O B3aMMOIIPEBPALLEHUAX SHEPTUU U 00 BOJIOLMU BEILIECTB B NMPUPOJE, O MYTAX pELICHUS
I00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSL UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHIIEBOU H
AKOJIOTMUECKOM 0€30MacHOCTH, IPoOIIeM 3JpaBOOXPAHEHUS.

N3yuenune xumumu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsd caMopa3BUTHUS U (POPMUPOBAHUS KYIbTYPbI JIMYHOCTH,
e€ oOmelt u QyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B YOPMHUPOBAHHNE MBIIIJIEHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroluXxcsi, HABBIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOW  JESITEeIbHOCTH, OKCIEPUMEHTAIbHBIX U  MCCIEN0BAaTEIbCKUX YMEHMHH,
HE0OXOIMMBIX KaK B IOBCEAHEBHOMN KU3HH, TaK U B MPO(PECCHOHAIBHOM J1eATEIbHOCTH,

3HaKOMHUT CO CIENU(UKON HAYYHOTO MBIIUICHHS, 3aKJIAIBIBAET OCHOBBI IIEJIOCTHOTO B3TJIsA Ha
€IMHCTBO MIPUPO/IbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU
IrpPaMOTHOCTH 00yYaroImuxcs;

CHocoOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa30BaHUE 00yUarOIIKXCS.

JlanHbIe HampaBieHUs B OOYYCHHH XUMHH OOECTeUMBAIOTCS CHenn(UKON coxepkaHus ydeOHOTO
IpeaMeTa, KOTOPbIM SBJSETCS MEeNaroru4ecky aJanTHPOBAaHHBIM OTpa)K€eHHUEM 0a30BOM HAyKHM XMMHHM Ha
onpeaenEéHHOM dTarne €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrOo 0O0mero oOpa3oBaHUs OPHEHTUPOBAH HA OCBOEHUE
00y4arolMMUCS CUCTEMBI IEPBOHAYAJIBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKONH XMMUU U HEKOTOPBIX
OTJIEIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CtpyKTypa coaepikaHusi IpOrpaMMbl IO XUMHH c(HOPMUpPOBAHA HA OCHOBE CUCTEMHOTO MOAX0Ja K €€
nzydenuto. CojaepxaHue CKIAAbIBA€TCS M3 CUCTEMbl MOHATHM O XMMHUYECKOM 3JIEMEHTE U BEILECTBE U
CUCTEMBI MOHATUN 0 XMMHUYeCKON peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 110 MPUHIUILY
MIOCJIEIOBATEIBLHOTO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX IIPEICTABIECHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUsI O CTPOEHUH aToMa U XUMHUYECKOH CBSI3H;

— NPEACTaBIIEHUH 00 3JIEKTPOJUTHUECKON AUCCOLMALIMM BELIECTB B paCTBOPAX.

Teopernueckue 3HaHUSI PacCCMAaTPUBAIOTCS HAa OCHOBE SMIMPUYECKU IOJYYEHHBIX U OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIONHSS (PYHKINN OOBSICHEHHS U



MIPOTHO3UPOBAHUSI CBOICTB, CTPOECHHUS M BO3MOYKHOCTEH IPAKTHUECKOTO MPUMEHEHHUS] U TMOIyuyeHUs
M3Y4aeMbIX BEIIECTB.

OcBoeHHe MmporpaMmbl MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOU
COCTaBIIAIOLIEH Hay4HOW KAapTHUHBI MUpa B JIOTUKE €€ CHCTEMHOM HpPUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K
HayYyHOMY 3HaHUIO U METOJIaM MO3HAaHUs B HayKe. V3yueHne XUMHM MPOUCXOIUT C MPUBJICYCHUEM 3HAHUI
U3 paHee U3yYEHHBIX yueOHBIX MpeaMeToB: «Okpysxkaromuil Mup», «buonorus. 5-7 kinacce» u «®dusuka. 7
KJ1ace».

[Ipn u3yyeHUH XUMUU MPOUCXOTUT GOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak 00JacTu
COBPEMEHHOT'0 E€CTECTBO3HAHUS, MPAKTUYECKOW NEATEIbHOCTH YEJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7auya y4eOHOTO MpeAMETa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN
— BaxHeHmmx (¢aKToB, MOHATHUM, 3aKOHOB W TEOPETUUYECKHUX TIOJOXKCHHUH, TOCTYMHBIX 0000IIeHUMN
MHPOBO33PEHYECKOTO XapakTepa, s3blka HayKd, B NPUOOLIEHHMM K HAy4yHbIM METOJaM IO3HAHUS IpH
M3Y4YEHUU BEUIECTB U XUMUYECKUX peakuui, B (OpMUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHUH U UX
IIPUMEHEHUH B y4eOHO-IIO3HABATEIIbHON M y4eOHO-UCCIIE0BATENIbCKON /EATEeNbHOCTH, OCBOCHUH IPaBUII
0e30macHOTO OOpaIeHHs C BEMIECTBAMHU B IIOBCETHEBHOM KU3HMU.

[Ipy u3ydeHUM XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE 3HAUYECHUE MPHOOpEH
TaKHe LEeH, Kak:

— (QopMuUpOBaHHE MHTEIUVIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K C€aMOOOpPa30BaHMIO,
COTPYAHHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHITHIO pELIEHUM, CHOCOOHOM ajanTupoBaTthbcsi K OBICTPO
MEHSIOLUMCS YCIOBUSIM JKU3HH;

— HaAIPaBJICHHOCTh OOyYEHHUs HAa CHCTEMaTHYECKOe MPHOOIIEHNE 00YJarOIINXCS K CaMOCTOSITEIIbHON
M03HABATEIbHON JEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHHs, (GOPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE
CIOCOOHOCTEHN K XUMUH,

— obOecrieueHne yCIOBUHM, CITOCOOCTBYIONMUX MPUOOPETEHUIO O00YUYAIOIIMMUCS OTIBITa Pa3HOOOpa3HOM
NeSATSIHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUCBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIHIT), MMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUJIOB AEATEIbHOCTH;

— ¢dopmupoBanre oOmeH (YHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOM TpaMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSACHATh U OLICHUBATh SBJICHUS OKPY)KAIOLIEr0 MHMpA, UCIOJb3Ysl 3HAHUS U OMBIT, MOJTyYEHHbIE
IpU W3YYEHUU XUMUH, MPUMEHATh HUX MpPH pPELIEHUU MpoOJeM B TMOBCEIHEBHOW >KU3HM U TPYIAOBOU
JIeSITeJIbHOCTH,

— (¢opMupoBaHHME Yy OOYYaIOIIMXCS TYMAHUCTHMUECKUX OTHOILIEHUN, IOHMMAaHUA LEHHOCTU
XAMUYECKAX 3HAHUHU Ui BBIPAOOTKH HKOJIOTHYECKH LEIeCOOO0Pa3sHOro TMOBENCHHS B OBITY M TPYHOBOM
JIESITEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS M OKPY’KAIOLIEH MPUPOIHON Cpeibl,

—pa3BUTUE MOTHUBAIMK K 00y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHSI OOIIEYETIOBEYECKHX IIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BbBIOOpY mpoduist u
HAIPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHHUsI.

OOmiee 4nciI0 9acoB, OTBEACHHBIX [ U3YYCHHUSI XUMUHU Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus,
coctaBisiet 136 yacoB: B 8 kiacce — 68 wacoB (2 yaca B Hezento), B 9 kiacce — 68 vacos (2 yaca B HefIeINIO).

COAEPKAHUE OBYUEHUS

8 KJIACC

IlepBoHaYa/IbHbIE XUMUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4Ye€JIOBEKA. XUMHS B CHCTEME HayK. Tena W BelIEeCTBa.
du3nyueckre CBOMCTBA BEIIECTB. ArperaTHOe COCTOsiHME BemecTB. [loHsATHE 0 METOAaX MO3HAHUS B XUMUH.
Yucteie BemecTBa U cMech. CriocoObI pa3fesieHus] CMECCH.

ATOMBI U MOJIEKYJbl. XUMHUYECKHUE diaeMeHThl. CHMBOJBI XHMHUYECKHX 3JeMeHTOB. [IpocThie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.



Xumunyeckas ¢popmyna. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulecTB. OTHocuTenbHas aromHas Macca. OTHOcCUTeNbHash MOJEKyJIspHas Macca. MaccoBas 10
XUMHUYECKOTO IEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMocCBs3p KOJIMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IMHULL BeulecTBa. Pacu€Tsl mo popmynaM XMMHUUECKUX COETMHEHUI.

duznyeckue U XUMHUYECKHUE SIBJIEHUS. XUMHMYECKash peakuus U e€ NMpU3HAKU. 3aKOH COXPaHEHMHS
Macchl BEINECTB. XUMHYECKUe ypaBHeHus. Kiaccubpukanms XAMHYSCKHX peakiuid (coenuHeHwus,
pasiIoKeHus, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHMYECKOH MOCYA0M, MpaBuIamMu paboThl B Jabopatopuu U npuémMamu oOpaleHus ¢
71a00paTopHBIM 000PYAOBAHUEM, MU3YyYEHHE U ONUCAaHUE (PU3MYECKUX CBOWCTB 0Opa3llOB HEOPIaHUYECKUX
BEIECTB, HaOmoaeHne ¢u3nueckux (IUIaBJieHHME BOCKA, TasHHUE JIbJa, PACTHpPAHUE caxapa B CTYIIKE,
KUATICHWE W KOHJCHCAIMS BOJBI) U XUMHUYECKHX (FOpCHHE CBEYH, MPOKAIMBAHUE MEIHOH MPOBOJIOKH,
B3aMMOJICUCTBHE MeJa C KHCJIOTOH) sIBJICHUH, HAONIOACHHE W OIKMCAHHE MPU3HAKOB MPOTCKAHUS
XUMHUYECKHX peakiuii (pas3ioeHue caxapa, B3aMMOJICHCTBHE CEPHOW KHCIOTHI C XJIOPHIOM Oapwsl,
paznoxenune ruapokcuna meau (1) npu HarpeBanuu, B3auMoieiicTBIE kese3a ¢ pactBopom cosu meau (I1),
U3y4YeHHE CIOocoO0B pa3lielieHus CMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIMAPUBAHUE,
JUCTWIIISIUS, XpoMarorpadus, MpPOBEJECHUE OYUCTKM MOBApEHHON coiM, HaOIIOAEHHE M OIMCaHhe
pe3yNbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs MAacChl, CO3J1aHUE MOJENeH
MOJIEKYJT (IIIApOCTEPIKHEBBIX).

Baskueiinue npeacTraBuTe I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — snemeHT u mpocroe BemecTBo. Haxoxaenue
KUCIIOpOJa B TPUpOJie, (PU3MYECKUEe U XUMHUYECKHE CBOWCTBa (peakiuu ropenus). Okcunsl. [IpuMeHeHue
kucaopoaa. CriocoObl NOTyYeHHs] KUCIOPO/1a B JIaDOpaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kucinopoaa
B nipupoje. O30H — aNIOTPONHAsg MOAUPHUKALUS KUCIOPOa.

TennoBoil 3pPexT XuMUUIEeCKOW peakii, TEPMOXUMUUECKHE YPaBHEHUS, 9K30- U SHIOTEPMUYECKHE
peaknuu. TOTUIMBO: yroiib M METaH. 3arps3HeHNe BO3AyXa, YCHICHHE NapHUKOBOTO d(deKTa, pa3pymeHne
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue Boiopoja B mpupoje, (pusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE, CIOCOOBI NosyyeHus. Kucnorsl u comnu.

Moutsipablii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM ypaBHEHUSIM.

dusunyeckue cBoiicTBa BOJbl. Boma kak pactBopurens. PacTBopel. HacklllieHHbIE 1 HEHACHIIIEHHBIE
pactBOpbl. PacTBOpUMOCTH BelIECTB B BoAE. MaccoBas J10Jisl BEIIECTBA B PACTBOpPE. XUMUYECKHE CBOMCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B HpUpoJie M B KU3HM uenoBeka. KpyroBopoT BOJbl B NPUPOJE.
3arpsi3HeHue NpupoaHbIX Box. OXpaHa U OUYHCTKA IPUPOIHBIX BOI.

Knaccudukamuss  HEOPTraHWYECKUX  COCTUHCHUH. Okcupl. Knaccudukamuss  OKCHJIOB:
cosieo0Opasyromre (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U HecoreoOpasyonme. HoMeHKIaTypa OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomydeHne OKCHuIoB.

OcnoBanus. Knaccuukamuss ocHOBaHWE: MIENOYM W HEPaCTBOPHUMBIE OcHOBaHMA. HomeHKmatypa
ocHOBaHuM. PU3nUecKre 1 XUMUYECKHE CBOMCTBA OCHOBaHMMU. [lonydeHrne 0CHOBaHUM.

Kucnotsl. Knaccudukanus kucnot. Homenknatypa kucinor. @u3nyeckne U XMMHUYECKHE CBOWCTBA
kucaoT. Psan akruBHOcTH MetayuioB H. H. bekerosa. 1losrydenne kucnor.

Conu. Homenknarypa cosneil. @usnueckue u xuMudyeckue cBoiictsa coiieil. [lonyduenue coseil.

I'eneTnyeckas CBA3b MEXKAY KJIACCAMHA HEOPraHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumMeHm:

KayeCTBEHHOE OIIPEJICICHUE COJEpXKaHUs KUCIOpoJa B BO3AyXe, IOJy4eHue, coOupaHue,
pacro3HaBaHNe W M3y4eHHE CBOWCTB KUCIOpOJa, HAOIIOIeHHE B3aMMOCHCTBUS BEUIECTB C KUCIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHMs M IPEKpalleHUs ropeHus (moxapa), 03HaKOMJICHHE C 00pa3liaMH OKCHUIOB H
OIMCAHUE WX CBOMCTB, TOJIydCHUE, COOMpaAHUE, PacliO3HABAaHHE M U3y4YCHUE CBOWCTB BOjopoja (ropeHue),



B3auMojieiictBie Bogopoaa ¢ okcuaoM Mean (I1)  (BO3MOXKHO HCIOJIB30BaHHWE BHICOMATEPHAIIOB),
HaOmoAeHNEe 00pa3oB BEMIECTB KOJUYECTBOM 1 MOJIb, HccaenoBaHuEe OCOOEHHOCTEHN pacTBOPEHHUS BEIIECTB
C pa3IM4YHON PACTBOPUMOCTBHIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPENETEHHOM MAcCOBOM  JOJIeH
pPacTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBUE BOABI C MeTaulaMHu (HATPHEM U KayibleM) (BO3MOXKHO
UCIIOJIb30BAHUE BHUICOMATEPHATIOB), HCCICAOBaHHE OOpa3l0B HEOPraHMYCCKUX BEIIECTB Pa3IHMYHBIX
KJIacCOB, HAONIOZICHHE M3MEHEHHS OKpacKU HHJAWKATOPOB B PAaCTBOPAX KUCIOT U IIENOYeH, U3ydeHue
B3auMoeicTBust okcumaa meau (1) ¢ pacTBOpoM CepHOM KHCIIOTBI, KHCIOT C METaUTaMH, PEakKIuit
HEUTpaau3aluy, MOJy4eHHE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTaljia APYrUM U3
pacTBOpa COJIM, PEHICHHE SKCIEPUMEHTAIBHBIX 3a7au Mo Teme «BaxHeilne kiacchl HEOpPraHMYECKUX
COECTMHEHUI.

Hepuonuueckuii 3axoH u [lepuoguyeckas cucreMa xXuMudeckux 3jemMeHToB JI. 1. MenaesieeBa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[lepBple MONBITKM KJIacCU(PUKAIMM XUMUYECKUX J3JieMeHTOB. lloHsThe o Trpymnmax CcXOZHBIX
371eMEHTOB (LIEJI0YHbIC U IEIIOYHO3EMENIbHBIC METAJLIbI, TaJOT€Hbl, HHEPTHBIC Ta3bl). DIEMEHThI, KOTOPbIC
00pa3yroT aM(pOTepHBIE OKCUIBI U TUAPOKCHIBI.

[lepnoanueckuit 3axoH. Ilepmonmueckass cucrema xumuyeckux diemeHToB [l M. Menneneesa.
KopoTkonepuonnas u amuanonepuoaHas ¢popmsl [lepuoaudeckoit cuctemMbl XuMudeckux snemeHToB Jl. M.
MenneneeBa. [lepuoast u rpymnmsl. @U3HYECKUN CMBICIT OPAIKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpOEHHE MEKTPOHHBIX 000JI0UEK
aroMoB 1iepBbIx 20 xumuueckux snemMeHToB [lepnoandeckoii cucremsl Jl. Y. MenneneeBa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XHMMMYECKHUX JJIEMEHTOB, METANIMYECKUX W
HEMETAJUTMYECKHUX CBOMCTB 10 rpynam U Mepuo/iam.

3nauenue llepumoanueckoro 3axkoHa u Ileproanueckodl cHCTEMbl XUMHUYECKHUX 3JEMEHTOB JUIA
pa3BuTusA Hayku U npakTtuku. J[. . MenzaeneeB — yu€HbIN U IpaXJaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (MONsipHAsE M HEMOJIAPHAS) CBSI3b. DJICKTPOOTPHIATEIBHOCTH
XUMHYECKUX 31€MEeHTOB. VIoHHasI CBSI3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. Ilporeccsl OkucieHus Hu
BoccTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydyeHue oOpa3loB BELIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHIA LMHKA C
pacTBOpaMu KHCJIOT M IIEJIOYel, MPOBEACHHE OIBITOB, WIIIOCTPUPYIOIIUX HPUMEPbl OKHCIUTEIHLHO-
BOCCTaHOBHTENIbHBIX peaKiuii (rOpeHne, peakiiuy pa3ioKeHUs!, COCANHCHHU).

Meoscnpeomemnoie ceasu

Peanuzanusi MEXIpPEIMETHBIX CBSI3€H NMpH M3y4eHHMH XMMHUU B 8 KJIacCe OCYHIECTBISETCS dYepes
MCII0JIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHbBIX MOHSATHH, TaK U MOHATUH, SIBISIIOIIMXCS CHUCTEMHBIMU
JUISL OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO0me ecTeCTBEHHO-HAyYHbIC TIOHITHSA: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CUHTE3,
KJIacCU(pUKaLus, MEPUOAUYHOCTb, HAOIIOJEHHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, H3MEPEHHE, MOJEIb,
SIBJICHUE.

®dusuka: martepusi, aToM, MIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, U30TOIbIl, PaAHMOAKTUBHOCTD,
MOJIEKYJIa, D3JEKTPUYECKUH 3apsiji, BEIIECTBO, Telo, OOBEM, arperarHoe COCTOSHUE BELIECTBa, Ias,
¢u3nyecKkue BEIUYUHBI, UHULIBI U3MEPEHHUs], KOCMOC, IUIaHeThl, 383761, CoJHIE.

buonorust: porocunres, npixanue, ouocdepa.

['eorpadus: atmocepa, runpocdepa, MHHEPAIbI, TOPHBIE TIOPOJIBI, MTOJIE3HBIC NCKOTIAEMbIE, TOIUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4ecKasi peakuus



[Tepuonnueckuii 3akoH. Ilepumommueckas cucrtema xumuudeckux sneMeHToB . WM. Menpaeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHUMHUYECKHUX DJIEMEHTOB NEpPBBIX TpPEX
MEPUOJIOB, Kalus, KaJblUs U UX COETUHEHUN B COOTBETCTBHH C MOJIOKEHHEM 3JIeMeHTOB B [lepuoandeckoii
CUCTEME U CTPOEHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMUYECKOM CBsI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEUIECTB. XHWMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMUXCS K Pa3IWYHbIM KJlacCaM HEOPraHMYECKHX COCIUHEHM, FreHEeTHYeCcKas CBA3b HEOPraHWYECKHX
BELIECTB.

Krnaccudukaimss XAMHUYSCKHX pEaKIHid 10 pa3inYHbIM TMpH3HAakaM ([0 YHCIYy H COCTaBy
YYacTBYIOIIMX B PEAKIUH BEUIECTB, MO TEIIOBOMY 3((}EeKTy, M0 H3MEHEHHUIO CTENEeHEW OKHCIEHUS
XAMHYECKUX DJIEMEHTOB, O OOpaTHMOCTH, IO YYaCTHIO KaTalu3aTopa). DK30- U HSHIOTCPMHUYCCKHE
peaxKuy, TepMOXUMUYECKIE YPAaBHEHUS.

[TonsiTie o ckopocTy Xxumudeckoil peakuuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX XHUMHYECKUX
peakuusix. IloHsiTHE O TOMOTEHHBIX M TreTeporeHHbIX peakuusx. Ilonstue o karamuze. [lonsTHE O
XUMHUYECKOM paBHOBecuU. DaKTOpbl, BIUAIOIIME HAa CKOPOCTh XUMHYECKOW pEAKIMH U IOJIOXKEHHE
XUMHYECKOTO PaBHOBECHS.

OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE peaxiuu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIbHO-
BOCCTaHOBUTEIbHOU peakuuu. CocTaBjieHHE YpaBHEHHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIMH C
MCII0JIb30BaHHUEM METO/1a 3JIEKTPOHHOro OanaHca.

Teopust 3MEKTPOJUTUUECKON AMCCOLMAIMM. DIEKTPOJUTHl U HEDJIEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHn3M AUCCOLUAIMU BELIECTB C Pa3IMYHBIMU BHJIaMU XUMHUYECKOW CBs3H. CTENeHb AMCCOLMAIUU.
CunbHbIe U cl1a0ble JIEKTPOJIUTHI.

Peakuuu w#oHHOro oOMeHa. VYcCIOBUS NPOTEKAaHUS peakUuid HOHHOTO OOMEHa, IMOJIHbIE W
COKpalI¢HHbIC HOHHBIE ypaBHEHHUs peakiuii. CBOWCTBA KUCIOT, OCHOBAHUMN U COJIEH B CBETE MPEICTABICHUIA
00 anekTposmTHUecKOn Auccoruanu. KauectBenHble peakiyi Ha HoHbI. [loHsATHE O THApOIN3E COoeil.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHUE C MOJIEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPTraHMYECKHUX BEIIECTB — METaNIOB U
HemeTa/uioB (rpaduta W anmasa), CIOKHBIX BeIIECTB (XJIOpHIa HATPHUs), HMCCIEIOBAHUE 3aBHCUMOCTH
CKOpPOCTH  XMMHYECKOW  pEaKmuh OT  BO3ACHCTBHUS  pPa3IUYHBIX  (AaKTOPOB,  HCCIEIOBAHUE
AIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIECTB, MPOIECcCa JUCCOLUAIMN KUCIIOT, HIeIo4ed U coseil (BO3MOKHO
UCIIOJIb30BAHUE BHJICO MATEPUAIOB), MPOBEACHUE OIBITOB, HUTFOCTPUPYIOMIUX IPHU3HAKA TMPOTCKAHUS
peakinuii HOHHOTO oOmeHa (oOpa3oBaHWME OCajKa, BBbIJCICHHE ra3a, 00pa30BaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIUX ~ TPUMEPbl  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  peakimii  (ropeHue,  peakiuu
Pa3NOKEHHUS, COCTUHEHUSI), PACTIO3HABAHNE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KQUECTBEHHBIX PEaKIMi
Ha MOHBI, pellIeHNEe IKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaibl u MX coeJUHEeHUA

OOmas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHbIE CTENEHU
okucinenus. CtpoeHue U (pu3nyUecKrue CBOMCTBA MPOCTHIX BELIECTB — raJIOr€HOB. XUMUYECKUE CBOMCTBA Ha
npuMepe xyiopa (B3aMMOJCHCTBHE C METaJUIaMH, HEMETaJUlaMu, mieiovamu). XiopoBojopoxa. CoisiHas
KHUCJIOTa, XUMHMYECKHUE CBOMCTBA, MOJy4YeHUEe, NpuMeHeHue. JleilicTBue Xiopa M XJIOPOBOJOpOJa Ha
OpraHu3M 4ejoBeka. BaxHelue XJI0puabl U UX HAXOKJIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHTOB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHd okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA IPOCTHIX BEIIECTB — KUCIOPOJA U CEpHI.
AnnoTpornHele MOAU(PUKALIMU KUCIOPOJa U cepbl. XUMHUUECKHUE CBOWCTBA cepbl. CepoBOIOPOA, CTPOEHUE,
¢usnueckue U XxuMHuyeckue cBoicTBa. OKCHUJBI Cepbl KaK MPEACTABUTEIM KUCIOTHBIX OKcuaoB. CepHas
KUCIIOTa, (U3MYECKHEe M XUMHYECKHE CBoiicTBa (00mIMEe Kak MpEACTaBHTENs Kiacca KHCIOT U
crieruduyeckue). XMMUYISCKUE PEaKIUH, JISKAIHe B OCHOBE IPOMBIIUICHHOTO CIOC00a MOJY4YeHHs CePHOM
kucnoThl. [Ipumenenne cepHoit kuciaoTel. ConM CEpHON KHCIOTHI, KAUECTBEHHAs! PEaKIus Ha Cylb(ar-uoH.



HaxoxneHne ceppl M €€ cOeOUHEHWH B NpUpoae. XHMHUYECKOE 3arpsA3HEHUE OKPYXKAIoLleHl Ccpeasl
COCIMHCHUSAMH  cepbl  (KHCIOTHBIC O, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIOCOOBI €ro
MpeI0TBpAILIEHUSI.

OOmias xapakrepucTuka syeMeHToB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTENEHH OKUCIEHHUS. A30T, paclpocTpaHeHHE B MpupojAe, (U3MUYecKHMe U XUMHYECKHE CBOICTBA.
KpyroBopor a3zora B mpupome. AmMMmuak, ero (usmyueckue W XUMHUYECKHE CBOWCTBA, MOJYYCHHE H
npumeHenre. Comu aMMOHHS, UX (PU3MYECKHE M XMMHYECKHE CBOWCTBA, mpumeHeHHe. KauecTBeHHas
peakius Ha MOHBI aMMOHMs. A30THas KHCIOTa, €€ MojydyeHue, (U3NYECKue M XUMHUYECKUE CBOMCTBA
(oOme Kak TPENCTaBUTENs Kiacca KHUCIOT M crnenuduyeckue). Vcrmonb3oBaHWE HUTPATOB U COJICH
aMMOHHSI B KauyeCTBE MHUHEPAJIbHBIX yn0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpPYKAIOIIEeH Ccpebl
COCJIMHCHUSAMH a30Ta (KHUCJIOTHBIC [OXHM, 3arps3HEHHE BO3[yXa, MOYBBI M BomoémoB). Docdop,
ajutoTponHbie Moaudukamuu dochopa, pusmueckre u xumuueckue cpoiictBa. Oxcua dochopa (V) u
dbochopHas kucinora, puznyUeckne M XMMHUYECKHE CBOWMCTBA, mosiydeHue. Mcmonp3zoBanue docdaToB B
KayecTBE MUHEPAIbHbBIX YA00pEeHUM.

OObmas xapaktepuctuka 3yeMeHToB |V A-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTENEeHHU OKUCIIEHMS. YTIIEpOJ, ajuIOTPOIHbIe MOIU(UKALIUY, PACIPOCTPaHEHHE B MPUPOE, (PU3NYECKUE U
XUMHueckue cBoiictBa. AncopOuusi. KpyroBopotT yriepoaa B npupoje. OKcuipl yriieposa, ux pusudeckue
U XMMHYECKHUE CBOMWCTBA, NEHCTBUE Ha >KMBBIE OPraHU3Mbl, MOJYyYEHHE M MPUMEHEHHE. DKOJOTHYECKHE
npoOsieMbl, cBs3aHHbIE ¢ OkcuaoM yraepoaa (IV), rumoresa r00ajgbHOTO TOTCIUICHHUS KJIMMATa,
MapHUKOBBIN AP deKT. YToabHas KUCIIOTa U €€ COMY, UX (PU3NUeCKHe U XMMUYECKHE CBOMCTBA, MOyYeHHE U
npuMmenenue. KauectBeHHas peakius Ha kapOoHaT-HOHBI. Vcronb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CETILCKOM X035 CTBE.

[TepBOHaYaNBHBIC TIOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX yriepoa (MeTaH, 3TaH,
ITUJICH, alleTHJICH, ATAHOJ, TJIUIEPHUH, YKCYCHAsl KUCIOTA). [IpHpOIHbIE HCTOYHUKH YTIIEBOA0POIOB (yroJib,
NPUPOIHBIA Ta3, HeDTh), NPOIYKTHl WX mepepadoTku (OCH3MH), UX POJIb B OBITY W MPOMBIILICHHOCTH.
[TonsiTHie 0 OMOJIOTHYECKH BaXKHBIX BEILIECTBAX: XKHUpax, Oenkax, yrieBoJax — U UX POJIM B JKHU3HM YEIOBEKa.
MarepuanbHO€ €AMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMICTBA, MoJiyueHHUE M mnpuMeHeHHe. CoeauHeHUs
KpeMHus B ipupose. O6mue npencrasienus o6 okcune kpemuus (1V) u kpemuueBoi kucinore. CHUITUKATHI,
UX MCIOJb30BaHUE B OBITY, B NPOMBILUICHHOCTH. BaxkHeilne cTpouTelbHbIE MaTepuasbl. KepaMuKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [IpodaemMbl 6€30TTaCHOTO UCTIONB30BAHUS CTPOUTEIIEHBIX MaTEPHAIOB
B IIOBCETHEBHOW KU3HH.

Xumuueckuit IKcnepumenm:

u3ydyeHrne oOpa3loB HEOPraHMYECKHX BEILECTB, CBOMCTB COJITHOM KHCJIOTBI, IPOBEJIECHUE
KaYECTBEHHBIX PEaKLMi Ha XJIOPHU/I-MOHBI U HAOIIOJEHUE IPU3HAKOB MX MPOTEKAHHUS, OMBIThI, OTPAXKAIOIINE
¢u3nuecKkue W XUMHYCCKHE CBOWCTBA TaJIOTCHOB M HMX COCIUHEHUI (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), O3HAKOMJICHHE C OOpasiiaMu XJIOPUIOB (rajJlOreHHI0B), O3HAKOMJICHHE C OOpaslamMu
ceppl U €€ coeauHeHHsAMH (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUANIOB), HAONIOJCHUE TpoIllecca
o0yrnuBaHUs caxapa MOJ JCHCTBUEM KOHLEHTPUPOBAHHOM CEpHOM KHUCIOTHI, HM3YyYEHHE XUMHUYECKHX
CBOMCTB pa30aBJIEHHON CEpHON KHCIOThHI, MIPOBEACHHE KAueCTBEHHON peaklUuu Ha CyabpaT-uOH HU
HaOIrO/IeHNe MpU3HaKa € MPOTEeKaHUs, O3HAKOMIICHHE ¢ (PM3MYECKUMHU CBOWCTBAMH a30Ta, ¢ocdopa u nux
coeMHeHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEpUANOB), oOpasnamu a30THBIX M (HochopHbIX
ynoOpeHuil, moJiyyeHue, coOupaHue, paclio3HaBaHWE U M3YyYEHHE CBOMCTB amMMHuaka, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIUii Ha WOH aMMOHHMS M (ochaT-WOH M HW3yYCHHE TNPU3HAKOB HX MPOTEKAHHUS,
B3aUMOJICUCTBHE KOHILICHTPHPOBAHHOW a30THOM KHCIOTHI C Meabl0  (BO3MOXKHO HCIIOJb30BaHUE
BHJICOMATEPHAIOB), HM3y4YCHHE MOJEIeH KPHCTAIMYCCKUX pemeéToK anmasza, rpadura, QymiepeHa,
03HAKOMJIEHHE C MPOILIECCOM aACOPOLUU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOICTBOM
IPOTUBOTrasa, NoJy4eHue, coOOMpaHne, paclio3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKUCIIOrO Ta3a, POBEACHHE
KaYeCTBEHHBIX peakuuid Ha KapOOHAT W CWJIMKAT-HOHBI M M3y4EHHME IIPU3HAKOB HX IPOTEKAHMUS,



O03HAKOMJIEHHE C MPOAYKIHMEW CUIMKATHOW IPOMBIIUICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a4ad I10
Teme «BakHelme HeMeTauibl U UX COCTUHEHUSI».

MeTaJi1bl M X COEIMHEHUSA

OOmasi XapakTepUCTUKa XHMHUYECKUX 3JIEMEHTOB — METa/VIOB HAa OCHOBAaHUU HX IOJIOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux smemMeHToB J[. M. MennmeneeBa m ctpoeHuss aromoB. CTtpoeHue
MeTaJlJIoB. MeTtaminyeckasi CBsI3b U METaJJIMYEcKasi KpUcTalindeckasi peméTka. JIeKTPOXUMUUECKUN psijt
HanpspkeHuid metayuioB. dusnueckue M XUMHUYECKHE CBOMCTBa MeTaioB. OOmue crnocoObl MONTydeHus
MeTaioB. [IOHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3aIUThl X OT KOoppo3uu. Cruiasl (CTab,
YyTyH, TOPATIOMUHUE, OpOH3a) U UX IPUMEHEHHUE B ObITY M TPOMBIIILIICHHOCTH.

[[{emouynsle MeTamibl: mojoxkeHue B Ilepuonnueckoi cucrtemMe XuMHUecKuxX aieMeHToB [, H.
MenzeneeBa, CTpOCHHE MX aTOMOB, HaxOXJeHHE B Tpupoje. Pu3nyeckue W XHUMHUYECKHE CBOWCTBA (Ha
npuMepe Hatpus ¥ Kanus). OKCHIBI U THAPOKCH/IBI HATPUS U Kajus. [I[puMeHeHne MIeJI0YHBIX METAJUIOB U
UX COCIMHEHUM.

[[{eroyHo3eMenbHBIE METAUIBI MarHvii M KajdbUWi: MOJOKeHHe B Ilepuonnmueckoin cucreme
xumuueckux 3emMeHToB 1. 1. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJICHUE B npupojie. Pusndeckue u
XUMHYECKHE CBOWCTBA MAarHHUs M Kalblius. BaxHeliime coenHeHUs Kalblus (OKCHI, TUAPOKCHI, COJIN).
KécTkocTh BOJIbI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunnii: nosioxenne B llepuoanmueckoin cucreme xumuyeckux asnemeHtoB [[. M. MeHneneesa,
CTpOEHHUE aToMa, HaXOXKJeHHe B npupoje. Pu3ndyeckrue 1 XUMUYECKHE CBOICTBa altoMUHUSA. AM(DOTEpHBIE
CBOMCTBA OKCUJIA U TUAPOKCH/IA AITFOMHUHHSL.

Kenezo: nosoxenue B llepmoamueckord cucrteme xumuyeckux snemeHToB [[. M. Menneneesa,
CTpOEHHE aTOMa, HaxOoXJAeHWe B mpupoje. Pu3znyeckue M XUMUYECKHE CBOMCTBa xkene3a. OKCHIBI,
ruapokcupl u conu xenesa (11) u xxenesa (1), ux cocras, cBoicTBa U TOJTydCHHE.

Xumuueckuii IKCnepumMenm:

O03HAaKOMJIEHHE C oO0pa3slnamMy METaUIOB U CIUIABOB, UX (U3MYECKMMM CBOMCTBAMH, H3ydEHHE
pe3yJIbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHUJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJICUCTBHSI OKCHIA KaJbIIMSg M HATPUS C BOJOW (BO3MOXKHO HCIOJIBb30BaHHE BHACOMATEPHAIOB),
UCCIIe/I0BaHUE CBOWCTB JKECTKOM BOJIBI, TIPOLIECCA TOPSHUS JKene3a B KUCI0poie (BO3MOKHO MCIIOIb30BaHHE
BUJICOMATEPUAIOB), TPU3HAKOB TNPOTEKAHHWS KAUeCTBEHHBIX pEaKIMid Ha HWOHBI. MAarHus, KaJbI[us,
amomunus, nuHka, xeneza (I1) u xenesa (IIl), memu (ll), HaOmoAeHWE u ONMUCAHME MPOIECCOB
OKpAIlIUBAHUS TUIAMCHA MOHAMH HATPUs, KU U Kalblus (BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPHAIOB),
uccieoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHAA QITIOMHHUS UM THAPOKCHAA IMHKA, pEIIeHUEe
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «Ba)kHelme MeTauibl U X COCANHEHUS».

XuMHS M OKpYXKaloLias cpeaa

BemecrBa u Marepuansl B IOBCEAHEBHOM KM3HU 4eJIOBEKa. be3onmacHOe MCIOJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBasi moMoIIb Npu XUMUYECKUX 05KOT'aX U OTPABJICHUSX.

XUMHYECKOE 3arps3HEHHE OKpYKarolei cpenbl (mpeienbHas AOMyCcTUMas KOHICHTPAIUS BEUICCTB,
nanee — [1JIK). Posb XMuU B pELIICHUU SKOJOTHYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumMeHm:

U3y4deHue 00pa3loB MaTepHasoB (CTEKIIO, CIJIABbI METAJIOB, TIOJIMMEPHBIC MAaTEPHAJIBI).

Meoswcnpeomemnoie ceasu

Peanu3anusi MEXNpenIMETHBIX CBSI3€H NpU W3yYeHHH XUMHUA B 9 Kilacce OCYIIECTBISIETCS Yepes
UCII0JIb30BaHUE KaK OOILIUX €CTECTBEHHO-HAYYHbIX MOHSATHH, TaK U MOHATUH, SIBISIFOIIMUXCS CHCTEMHBIMU
JUISL OTZIETIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mIre ecTeCTBEHHO-HAyYHbIC TOHATHSA: HAyIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CUHTE3,
KJIaccu(uKanys, MEPUOAUYHOCTh, HAOIIOACHUE, HSKCIEPUMEHT, MOJCIUPOBAaHHE, H3MEPEHUE, MO/IEIb,
SIBIICHHE, TTAPHUKOBBIN 3(h()EKT, TEXHOJIOTUS, MaTEePUAIIBI.

®dusmuka: marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, M30TOIBI, PaJANOAKTUBHOCTH,
MOJIEKYJIa, SIEKTPUICCKUAN 3apsi, POBOJHHUKH, TOIYIIPOBOJHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,



Teno, 00BEM, arperaTHOE COCTOSIHME BEILECTBa, ra3, pacTBOpP, paCTBOPUMOCTh, KpUCTaNInyecKasi penérka,
CIUTaBBl, (PU3UUECKUE BEIMUYMHBI, CIUHUIBI U3MEPEHHs, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnue.

buonorus:  ¢otocuHTes, apixaHue, Ouocdepa, IKOCHCTEMa, MUHEpaldbHble  yI0OpeHHS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MMTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaIIBI, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO,
BOJIHBIC PECYPCHI.

IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS INPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOIO 00IIero oOpa3oBaHUsl NOCTUTAIOTCS B
XoJe OO0y4eHMs] XMMHM B €IAMHCTBE Y4e€OHOW M BOCIUTATENIBHOM JI€ATEJIbHOCTH B COOTBETCTBUU C
TPaJULUOHHBIMU POCCUUCKUMHU COIIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPHUHITHIMU
B 00ILIeCTBE MTpaBUJIaMU U HOPMaMH TOBEJEHHSI ¥ CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS
U COLMANU3aLUU 00yJaroIIXCS.

JInuHOCTHBIE pE3YNbTAThl OTPA)KAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PaCHIMpPEHHUE OIbITAa JESITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
YacTu:

1)maTpuoTHYEeCKOro BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HayYHOMY HAaCJEIUIO,
MOHUMAaHMUS 3HAUEHUs XMMUYECKOM HayKu B JKH3HM COBPEMEHHOIo OOIIecTBa, CIOCOOHOCTH BIIAJETh
JIOCTOBEpHON MH(pOpMaIuel 0 MepeIOBhIX JOCTHKEHUSAX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOU XUMHH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTpONCTBE MHUpa U OOIIECTBA;

2)rpaIaHCKOro BOCTUTAHUS:

MIPEJICTABICHUS] O COLMAIBHBIX HOPMAaX M MpPaBHIaX MEXKJIMYHOCTHBIX OTHOLIEHHH B KOJIJIEKTHUBE,
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOH, y4eOHOUCCIIE0BATENbCKON, TBOPUECKOU U
JIPYTUX BUJAX JESATEbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM AEATEIbHOCTH IPU BHIOJHEHUU
yueOHBIX, IMO3HABaTEJIbHBIX 3a/1a4, BBIMOJHEHUH XHMHMUYECKHUX DKCIEPUMEHTOB, CO3/aHHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO W B3aMMOIIOMOIIIM B MPOLIECCE ATON Y4eOHOH IesATeNbHOCTH,
TFOTOBHOCTU OIICHMBATh CBOE IMOBEJEHHE M IOCTYNKH CBOMX TOBAapHILUEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIIECTBUM MMOCTYIIKOB;

3)IeHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHYECKHE MPEJACTABICHUSI O BEIIECTBE M XUMHUYECKOM peaklMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAyKU U COCTABIIAIOLIME OCHOBY JUIS IMOHMMAaHUS CYIIHOCTH HAy4HOU
KapTUHBl MHUpA, NPEJCTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS TNPHUPOAbI, B3aUMOCBSI3AX
YeJIoBeKa ¢ MPUPOIHOM CPENIOM, O PO XUMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUN MO XMMHUH, HEOOXOAMMBIE
JUIsl  0ObsSICHEHUsT HAOJII0JaeMbIX IMIPOLIECCOB U SIBJICHHWM, MO3HaBaTelIbHOM, WH(DOPMALMOHHOW U
YUTATENILCKOM KYJIBTYpHl, B TOM 4YHCJE HAaBBIKOB CAMOCTOSITEIBHONH pPabOThl C Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIMUTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU CPEACTBAMHU MH(DOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOY4YeHMIO M T[O3HAHWIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U UCCIENOBATE€IbCKON JAEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00y4eHHUs B ajbHENIIEM;

4)¢popMupoOBaHUS KYJbTYPbI 310POBBSI:

OCO3HaHHWE IEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO, YCTAaHOBKHM Ha
3JI0POBBIA 00pa3 KM3HMU, OCO3HAHHME IOCICACTBUI M HENPHUATHE BPEIAHBIX MPUBBIUCK (yHOTpeOJCHHUs



aJIKOTOJIsI, HAPKOTHKOB, KyPCHHsI), HEOOXOIUMOCTH COOJIFOICHHUS MPaBUII O€30MaCHOCTH MPH OOPAICHUH C
XUMUYECKAMH BEIICCTBAMHU B OBITY M pEAIbHOM KU3HH;

5)Tpy/10BOro BOCHUTAHMS

HWHTEPEC K MPAKTUYECKOMY M3y4EHHUIO MPOQECCHil U Tpyaa pa3IMuHOTO POJa, YBaXKEHUE K TPYLy U
pe3ynbTaTaM TPYIOBOH ACSITEIBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAaHHBIM BBIOOP WHAMBUIYATbHOM TPaeKTOPUU MPOJODKEHHS O0O0pa3oBaHUA C Y4YETOM
JTUYHOCTHBIX MHTEPECOB U CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCTICIIHON
npodeCCHOHANTBHOM ACSITEIPHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH aJalTUPOBATHCSA B
npodeccroHanbHOM cpene;

6)3K0JI0rHYeCKOr0 BOCIIMTAHUSI

AKOJIOTUYECKHU 11e7IecO00pa3HOe OTHOIIEHHUE K MPUPOJEC KaK MCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €€
CYIIIECTBOBAaHUS, TMOHUMAaHWE IIEHHOCTH 30POBOTO0 H 0€30macHOro o0pa3a KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3MYECKOMY M TICHXHUECKOMY 3JI0POBbIO, OCO3HAHHUE IIEHHOCTH COOJIOICHUS
MpaBui 0€30TACHOTO TIOBEACHUS TP pabOTe C BEIIECTBAMH, a TAKXKE B CUTYALMIX, YTPOKAIOIIUX 3J0POBBIO
¥ KU3HH JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJy4aeMble TpPH HW3YYCHHUH XUMHUHU, MJIs pElIeHUs 3ajad,
CBSI3AHHBIX C OKPYKAIOIIEH NPUPOJHOW CpENoH, ISl TOBBIIMIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpHI,
OCO3HAHUS TJI00ATIBHOTO XapaKTepa SKOJOTUUYECKHUX MPOOIeM M MyTeH MX PEIICHHS MOCPECTBOM METOJIOB
XUMHUHU, OKOJOTUYECKOTO  MBINIJICHUS, YMEHHUS  PYKOBOJCTBOBAThCS MM B  II03HABATEIbHOM,
KOMMYHUKATUBHOM M COL[MAIIBHOM MPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATDBI

B cocTtaBe MeTanpeMeTHBIX PE3yJIbTATOB BBIJICISIOT 3HAYUMBIE JJIs1 OPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIC TOHATUS (3aKOH, TEOPHS, MPHUHIMI, TMIIOTe3a, (aKT, CHCTEMa, MPOIECC, SKCICPUMEHT U
JPyToe€.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEAMETax M IMO3BOJISIOT HAa OCHOBE
3HAHUW U3 ATUX MNpPeaMEeTOB (HOPMHUPOBATH MPEACTaBICHHUE O IIEJIOCTHOM HAYYHOW KapTHHE MHUpPA, H
YHHUBepCalibHbIe yueOHble JeicTBUs (MMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISATHBHBIEC), KOTOPHIC
obecrnieunBaloT (OPMHPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHPHOMY IJITAHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOMU JIeATEeTLHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJbHbIE YUeOHbIE JeiiCTBUS

Ba3oBble jornueckue aeicTBUsA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUSI IPU OCBOCHUH 3HAHUI: PACKPBIBATh CMBICT
XAMUYECKUX TMOHATHH (BBIACISATh UX XapaKTEPHbIC NMPH3HAKH, YCTAHABIWBATh B3aUMOCBS3b C JIPYTHMH
MOHSATHSAMH), UCIIOJIb30BATh MOHATHS [ OOBICHEHHUS OTACIbHBIX (DAaKTOB M SIBJICHH, BEIOUPATH OCHOBAHUS
U KPUTCPUU IS KIacCU(DUKANMKA XUMHYECKUX BEIIECTB M XHUMHYCCKHX PEaKIUi, YCTaHABJIHBAThH
MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKAY OOBEKTaMH W3Y4YEHHS, CTPOUTH JIOTHYECKHUE PACCYKIACHHS
(MHIYKTUBHBIC, ACIYKTUBHBIC, 10 AaHAJIOTHH), ICJIaTh BHIBOJIbI U 3aKIFOUCHHS;

YMEHHE TIPUMEHSATh B TMPOLECCe IMO3HAHWs MMOHATHA (IpeIMETHbIE W METalpeaIMETHBIC),
CHUMBOJIHUECKHUE (3HAKOBBIC) MOJICITH, UCIIOJIb3YEMbIE B XUMHH, MPEOOPa30BLIBATH IHPOKO MPHUMEHSIEMbIC B
XAMHUHU MOJICNIbHBIC TPEACTABICHUS — XUMHYECKUH 3HaK (CHMMBOJI 3JIeMEHTa), XUMHUecKas (GopMmyna u
ypaBHEHHE XHMHUYECKOW peakluuu — MPU PEUIeHWU Yy4eOHO-MO3HABATEIbHBIX 3a7ad, C YYETOM OSTUX
MOJIETBHBIX MPEICTABICHUI BBISBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbBIE MPU3HAKA U3Y4aeMbIX 00OBEKTOB
— XUMHUYECKMX BEHIECTB M XUMHUUYECKMX PEaKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICICTBEHHBIC CBSI3M U MMPOTUBOPEUHS B U3y4AEMBIX MPOIIECCAX U SIBJICHUSX.

Ba3oBble ncciienoBareibcKue 1eCTBUS:

YMEHHUE HCIOJIb30BaTh IOCTABJIECHHBIC BOMPOCH B KAaueCTBE MHCTPYMEHTA IMO3HAHUSA, a TaKKe B
Ka4eCTBE OCHOBBI JUI (POPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYXKICHHI,

NpUOOpeTEeHHWEe ONbITa 10 IUIAHUPOBAHUIO, OPraHuW3allid ©  MPOBEICHUIO  YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0/IaTh 32 XOJIOM MPOIECcca, CAMOCTOSITEIbHO MPOTHO3UPOBATH €TI0 PE3yJIbTaT,



dbopmMynupoBaTh 00001EHUS U BBIBOJBI M0 pe3y/bTaTaM MPOBEAEHHOIO OIBITA, UCCIAEAOBAHNUS, COCTABIISTh
OTYET O TPOJICITAHHON paboTe.

Pabora ¢ undopmanueii:

yMEHHE BbIOMpATh, aHAJM3UPOBATh U UHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BUIOB U (HOpM
NPE/ICTABIICHHUS, MOJIYYaeMy) M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJSIPHAS JIUTEPATypa XHUMUYECKOTO
COJICpKaHHMs, CIPABOYHbBIC MOCOOMS, pecypchl MHTepHETa), KPUTHYECKU OIICHMBATH MPOTUBOPCUMBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;

YyMEHHE MPUMEHATh pa3IMyHble METOJbl M 3ampochl MpU TOUCKE U O0TOOpe HHPOpMaIMU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIsl BBINOJHEHUs Y4YeOHbIX M IO3HABATENbHBIX 33134
ONpefeNéHHOr0  TUMNA, MpHOOpeTeHHWe omblTa B  00JacTM  UCHOJB30BaHUSA  HMH(POPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHM, OBJa/IeHUE KyJIbTYpOil aKTUBHOTO MCIOJIb30BAaHUS PA3IMUHBIX TOUCKOBBIX
CUCTEM, CaMOCTOATEIbHO BbIOMpaTh ONTUMAJIbHYIO (QopMy MpeiacTaBieHHs HUHPOpMaLUUu U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4l HECIIOKHBIMHU CXEMaMU, JuarpaMmmamu, Apyrumu ¢popMamu rpaduku u
AX KOMOWHAIASIMH,

YMEHHE HUCIIOJb30BaTh U AHAJIM3UPOBATH B IpOLECCe YYEOHON U HMCCIEeI0BATEIbCKON AEATEIbHOCTU
uH(pOpPMaLMI0O O BIUSHUM IPOMBIIJIEHHOCTH, CEJIbCKOIO XO3siicTBa M TpaHCIOPTa Ha COCTOSIHUE
OKpY’KaroUel MPUPOTHON CPEBI.

KomMmyHukaTHBHbBIE YHUBepcalbHbIe yueOHble 1elCTBUS

yYMEHHS 33/1aBaTh BOMPOCHI (B X0Je Auaiiora U (WiM) JUCKYCCHH) 10 CYLIECTBY OOCYKIaeMOW TEeMBbl,
(bopMyIupoBaTh CBOM MPEUI0KEHNUSI OTHOCUTEIHHO BBIMOJHEHUS ITPEITI0KEHHON 3a/1auH;

YMEHMSI TPEICTABISTh MOJYYEHHBIE pE3YJIbTaThl I[03HABATEIbHOW JEATENbHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTax; JeJaTh IPE3EHTALMI0 pPEe3ylIbTaTOB BBIINOJHEHUS] XUMHYECKOTO SKCIIEPHUMEHTa
(;1abopaTOPHOTO OIBITA, TAOOPATOPHON PabOTHI IO MCCIICIOBAHUIO CBOMCTB BEIECTB, YYCOHOTO MPOEKTA);

YMEHMsSI Y4eOHOTO COTpPYJHMYECTBA CO CBEpCTHUKAaMHU B COBMECTHOW IIO3HABAaTEIbHON W
UCCJIEJIOBATENIbCKON JIEATEIbHOCTH NPHU PELIEHWHM BO3HHUKAIOUIUMX MpoOJeM Ha OCHOBE y4é€ra oOumX
MHTEPECOB U COTIACOBAaHUS MO3UIU# (00CYXIeH s, 0OMEH MHEHUSIMU, MO3TOBBIC IITYPMBI», KOOPIMHAIHSI
COBMECTHBIX JICHCTBUH, OTIPEICIICHHE KPUTEPHEB TI0 OIICHKE Ka4eCTBA BBIOJHEHHOH padoThI U Jpyrue).

PeryasiTuBHbIe YHHBepcaJIbHbIe y4eOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO OIpeAesaTh LEIH JeATeNbHOCTH, IUJIaHUPOBaTh, OCYILECTBIIATH,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BbIOMpaTh Haumbosee
3 PeKTHBHBIE CIOCOOBI pPEHIeHHsT Y4eOHBIX M TO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABISTH HIIH
KOpPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JCHCTBUU NPHU BBIIOJHEHUM 3aJaHUM C Y4ETOM MOIY4YEHUS
HOBBIX 3HaHMI 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBHUE MOJYUYEHHOTO
pe3yiapTaTa 3asBJICHHOM II€JIM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeiJiaraeMbie B
YCJIIOBUH 3aJJaHU.

MHNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOSHHIO 00S3aTEIBHOTO COJIEp)KaHUsS, YCTAHOBICHHOTO
JnaHHOM (enepanbHOIl paboyeil MporpaMMoil, BBIACISAIOT. OCBOCHHBIE OOYYarOUIMMHUCS HAy4YHBIC 3HAHMS,
YMEHHSI U CIIOCOOBI ISHCTBUH, CHeHU(PUUSCKHAE IS IPSIMETHOW 00acTu «XHUMHUS», BHIBI ICATEIHBHOCTH
[0 TOJYYEHUI0 HOBOTO 3HAHUS, €r0 MHTEPHpETalu, IPeoOpa30BaHUI0 U NPUMEHEHHUIO B PAa3IMYHBIX
y4€OHBIX U HOBBIX CUTYaLUsX.

K koHmy oOy4eHuss B 8 kJacce mpenMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTb
c(hOopMUPOBAHHOCTH Y OOYYAIOIIMXCA YMEHUMN

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IIOHITHI aTOM, MOJIEKYJ1a, XUMUYECKUH 3JIEMEHT, IPOCTOE
BEILIECTBO, CII0’KHOE BEIIECTBO, CMECh (OHOPO/IHASL M HEOJHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHasl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELLECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi J10JIs
XUMHMYECKOTO 3JIEMEHTA B COCJUHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKasl Peaklusl, KI1acCU(PHKAIUS PEaKIIHiA:
peaKuu COEIUHEHMs], pEaKLIUU PA3JIOKEHUS, PEAKIIMH 3aMEILEHUs], peakllMi 0OMEHa, 3K30- U



SHAOTEPMHUUYECKHUE PEAKIINH, TETUIOBOM A (EKT peakiuu, iApo aToMa, SJIEKTPOHHBINA CIIOW aToMa,
aTOMHas OpOUTalIb, PaUyC aTOMa, XMMHUYECKas CBA3b, MOJIAPHAs U HETOJsIpHAsl KOBAJICHTHAs CBA3b,
WOHHAsI CBSA3b, NOH, KATHOH, aHHOH, PaCTBOP, MacCOBasi 10715 BeliecTa (MPOICHTHAs KOHIICHTPAIIUS) B
pacTBope;
WUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHUUECKUX MOHATUNA U IPUMEHSAThH 3T MOHATHS NIPU
OINMCAHUU BEUIECTB U UX MPEBpAaILECHUl;
HCI0JIb30BaTh XMMUYECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (OPMYJ BEIIECTB U YPaBHEHUI XUMUYECKUX
peakuui;
ONpeAeNsATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAICKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIaccy
coeiMHeHUH 1Mo GopMyiaMm, BUJL XUMUYECKON CBsi3U (KOBaJICHTHAS ¥ MOHHASI) B HEOPTaHUYIECKUX
COEIMHEHUSX;
packpbiBaTh cMbich [leproanueckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTPUPOBATh MIOHUMAaHUE
MEPUOINYECKON 3aBUCMMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT MX MOJIOkKEeHHUs B [lepnoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHUSI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4€HMs, 3aKOHa ABOTaipo;
ONMCHIBATh U XapaKTepU30BaTh Ta0IMuHyt0 popMy Ileprnoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB!
pa3nuyaTh MOHATHS «riiaBHas noarpymnmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
00JIbIIIE IEPUOBI, COOTHOCUTH 0003HAUEHUs1, KOTOpbIe UMEIOTCs B Tabnuie «llepuoanyeckas cucrema
xuMuueckux 3aemeHToB /1. V1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTAB U 3apsill sIpa, 00IIee YHUCIIO AISKTPOHOB U PACTIPEICIICHUE HX I10
AIIEKTPOHHBIM CJIOSM);
KJIacCU(DUIIMPOBATH XUMUYIECKUE HIEMEHTBI, HEOPTaHMYECKUE BEIIECTBA, XUMUUECKHE peakiuu (1o
YHCITY U COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY 3D DEKTY);
XapaKTepu30BaTh (OMHMCHIBATH) OOIIME XUMHUSCKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEP:K/1asi OMMCAHNUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX
peaKkuuii;
IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTaBa, BO3MOYKHOCTHU
MIPOTEKAHUSI XMMUUECKUX MPEBPAILEHU B Pa3IMYHBIX YCIOBUSIX;
BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO J10JII0
XAMUYECKOTO JIEMEHTA 110 (OpPMYyJIe COSAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOIUTH
pacuéThl 10 YpaBHEHHUIO XUMUYECKOM peakiuu,;
IIPUMEHSTh OCHOBHBIE ONEPAIMU MBICIIUTEIbHOMN JEATENbHOCTH — aHAINU3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CHCTEMAaTH3AINIO, KIIACCH(DUKALINIO, BHISBICHHE IPUYHMHHO-CIIEICTBEHHBIX CBSI3€H — JUIS
M3YYEHUs CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUH, ECTECTBEHHO-HAYUYHbIE METO bl IO3HAHMS —
HaOJII0ICHUE, U3MEPEHHE, MOICIIUPOBAHUE, IKCIIEPUMEHT (pEabHbINM 1 MBICIICHHBI);
CJIEZIOBATH MPaBUIIaM TIOJIH30BaHUSI XUMHUECKOW NOCYI0M 1 TAOOPAaTOPHBIM 000PYIOBAaHUEM, A TAKKE
IIpaBWJiaM 00OpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIITOJHEHUIO
71a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYSHHIO U COOMPaHHIO ra3000pa3HbIX BelIecTB (BOA0poIa
U KHCJIOPOJIa), IPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHO MacCOBOM JI0JIel paCTBOPEHHOTO
BELIECTBA, JITAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
IIEIOYEH U KUCIIOT C IOMOIIIBIO MHIUKATOPOB (JlakmMyc, (heHondTaernH, METHIIOPAHXK U IPYTHE).

K konmy o0yuenus B 9 kjiacce mpeIMeTHbIE Pe3yJIbTaThl HAa 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYYAIOIIMXCA YMEHUMN !
pacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJIOXKHOE BELIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEILHOCTD,
CTETIeHb OKHCJICHUS, XUMHUUECKas PEaKIysi, XUMHYECKas CBS3b, TEIIIOBOM 3(h(hEeKT peaKkuu, MOoJb,
MOJISIpHBIA 00BEM, pacTBOP, 3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOJUTHYECKAs JUCCOLMALUS,



peaxKuu HOHHOTO 0OMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMble U HEOOpaTUMbIE
peaxIuu, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIH, OKUCIUTENh, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOTIHsI, aM(POTEPHOCTh, XUMHYECKas CBsI3b (KOBAJICHTHASI, HOHHAS,
METaTTMYeCKast), KpUCTAUTHYECKas peIéTka, KOPPO3Hsl METAIIOB, CIUIABbI, CKOPOCTh XUMHUYECKO
peakuuu, npeneabHo qomyctuMmas konueHtpamnus [1JIK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MTOHATHI U IPUMEHSATH 3TH MTOHATUS TTPU
ONMCAHUU BEUIECTB U UX MPEBpaIlEHUl;

HCI0JIb30BAaTh XMMHYECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (OPMYJ BEIIECTB U YPaBHEHUI XUMUYECKUX
peakuui;

ONpeAesATh BaJICHTHOCTh U CTENIEHb OKHCICHUS XUMUYECKUX AJIEMEHTOB B COEIUHEHUSX Pa3INYHOIO
COCTaBa, MPUHAJIEKHOCTh BELIECTB K OINpeIeIEHHOMY KIIacCy COeAMHEHUH 1o hopmyIiaM, BUJT
XUMHUUYECKOM CBsI3M (KOBaJICHTHAsS, HOHHASI, METAIUIMYECKAs) B HCOPIraHUYECKHX COCTUHEHUSIX, 3apsil
MOHa 110 XUMUYECKOoi popmyie, XapakTep cpejibl B BOJHBIX PACTBOpaX HEOPraHUYECKUX COEIUHEHUH,
THUIT KPUCTAIUIMYECKON PEeIETKH KOHKPETHOTO BEIIECTBA,;

packpbiBaTh cMbici [leproanueckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €0 MIOHUMAHHKE:
ONMCHIBATh U XapaKTepU30BaTh Ta0IMuHyt0 popMy Ilepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB!
pas3nuyaTh MOHATHS «riiaBHas noarpymnmna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OOJIBIITNE TIEPHO/IBI, COOTHOCHTH 0003HAYEHUSI, KOTOPhIE UMEIOTCS B MIEPUOJNIECKOM TaOIHIIE, C
YHUCIIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTAB U 3apsi] SIpa,
o0I11Iee YUCII0 3JEKTPOHOB U PACIPEICICHUE UX TI0 JIEKTPOHHBIM CJIOSIM), O0BSICHATH 00IIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEMHEHUH B IpeJiesiaX MaJIbIX MIEPUOI0B U
IJIaBHBIX MTOATPYHI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCH(DUIIMPOBATH XUMUYIECKUE HIEMEHTBI, HEOPTaHMYECKUE BEIIECTBA, XUMUUECKHE peakiuu (1Mo
YHCIy U COCTAaBY yYacTBYIOIIMX B PEAKIIMU BEUIECTB, 10 TEIIOBOMY 3D (eKTy, N0 U3MEHEHUIO
CTETICHEH OKUCIICHHS XUMHUUYECKHUX AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIKE U CHICIM(PUICCKIEe XUMHUUECKHE CBOWCTBA MIPOCTHIX M CIIOXKHBIX
BELIECTB, MOATBEPXK/1asi ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHII;

COCTAaBJIATh YPaBHEHUS SJIEKTPOJIUTUUECKON AUCCOLMALINY KUCTIOT, IIeJI0uel U COJIeH, OJHbIE U
COKpallEHHbIE YpaBHEHUS peaKIMi HOHHOTO 0OMEHa, ypaBHEHUs peaKLUi, MOTBEPKIAI0LINX
CYLIECTBOBAaHUE I'€HETUUECKOM CBSI3U MEX/1Y BEILIECTBAMU Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CyITHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN IOCPEACTBOM COCTaBICHUS
JIGKTPOHHOTO OaJlaHCa ITUX PEaKIUH;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKUX MPEBPAILCHUN B PA3IUUHBIX YCIOBHUSIX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JI0JII0
XAMHUYECKOTO JIEMEHTA 110 (OpMyJie COSAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacuéThl 10 YpaBHEHHUIO XUMUYECKOM peakiuu,

coOIIOIaTh MpaBHJIa MOJIb30BAHMS XUMHUYECKON TIOCYI0M 1 TAOOPAaTOPHBIM 000PYIOBAaHUEM, A TAKKE
IIpaBWiia 0OpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSMH I10 BBIIOJHEHUIO Ja0OPATOPHBIX
XUMHYECKHUX OTIBITOB I10 MOJYYCHHIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB (AaMMHUAKa U YIIIEKUCIOTO
rasa);

IIPOBOJUTDH PEaKLUH, OATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB Pa3IMUHbIX BELIECTB. paclO3HABaTh
OTIBITHBIM ITyTEM XJIOPHJI-, OpPOMUI-, HOIU-, KapOoHAT-, (hocdaT-, CHIIHKAT-, CYITb(aT-, THAPOKCH/I-
MOHbI, KATUOHBI AMMOHUS M MOHBI U3y4EHHBIX METAJJIOB, IPUCYTCTBYIOIIHNE B BOJHBIX PacTBOPax
HEOPraHUYECKUX BEILECTB;

IPUMEHSTH OCHOBHBIE OIIEpPAIlMU MBICIUTEIbHOM JAEATENbHOCTH — AHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1E, CHCTEMATU3AaLIMIO, BBISIBICHNE IPUUMHHO-CIIEICTBEHHBIX CBS3EH — JUIsl U3Yy4EHMsI CBOWCTB



BEIIIECTB U XUMHUIECCKUX PEaKIMii, €CTECTBEHHO-HAYYHbIC METO/IbI TIO3HAHUS — HAOJIOICHHE,
U3MEpEHHE, MOJICTUPOBAHNUE, IKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBo yacos
Ne HaumeHoBaHuUe pa3aesioB U daexrpounsie (Hudposbie)
KounTtpoasusbie [IpakTHyeckune
n/n TeM NPOrpaMMBbl Bcero o0pa3oBaTesIbHBIE PeCypPChl
padoTsl padoThI
Pa3nen 1.IlepBoHayaibHble XHMHYECKHE TIOHATHS
Xumus — BaxkHast 001aCTh

11 €CTECTBO3HAHUS U 5 2 Bubnmoreka LIOK

' MPaKTHYECKOH JeATeIbHOCTU https://m.edsoo.ru/7f41837c

YeJoBeKa

192 BemiecTBa 1 XMMHYECKHE 15 1 Bbubnuorexa [JOK

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

Hroro o pasaeny 20

Pa3zjen 2. BaxkHeiiine npeacTaBuTe 1M HEOPraHUYECKNX BeLECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuorexa IHOK

' 06 oKcHaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucimorax 8 1 bubnmorexa LIOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. Pactopsl. [Tonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHEBIE KJIacChI 1 1 1 Bubnuoreka [JOK

' HEOPraHWYECKUX COCTUHCHHUN https://m.edsoo.ru/7f41837c

Hroro no pazaeny 30

Pasznen 3.Ilepuoanyeckmii 3axon u [lepuoauyeckas cucrema xumudeckux aementon J[. 1. MennaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH



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

[leproanueckuii 3aK0H 1
[Meproauyeckas cucrema

bubmunorexa [IOK

31 XUMHYECKUX 3eMeHToB /1. U. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHne atoma
X .
,, | e oo . uomoresa 110K
' CHHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTCIIbHBIC PCAaKIINN
bubmmoreka [JOK
Hroro no pasperty 5 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa OK
p P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIIACC

KoummuecTBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3aenoB H TeM undpoBbie
Ne n/m P Konrpoasnsie | Ipakruyeckue (undpp )
NMPOrpaMmbl Bcero ofpa3oBaTejIbHbIE
padoTsI padoTsl
pecypchl
Pa3zgen 1.BemrecTBo 1 XMMHYECKHE PeaKIH
[ToBTopenue u yriyOneHue 3HaHUI bubmotreka LIOK
1.1 5 1
OCHOBHBIX pa3zesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
192 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmotreka LIOK
' peaxkumii https://m.edsoo.ru/7f41a636
13 DJEKTPOIUTHYECKAs TUCCOLUALSL. 8 1 1 bubmnoreka IJOK
' XUMHYECKUE PEAKLUH B PACTBOpaX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M HX COeTHHEHHSI
21 OO011ast XapaKTepUCTHKAa XUMHYECKUX 4 1 Bubnumorexa LIOK
' anmemenToB VIIA-rpymmsl. ["anoreHst https://m.edsoo.ru/7f41a636
OO01mas XapaKTepUCTHKA XUMHIECKUX
2.2 anemenToB VIA-rpymnmsl. Cepa u eé 6 bumorexa LIOK
' PyIHisL. ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1mast XapaKTepHCTHKa XUMHIECKAX
2.3 anemenToB VA-rpymmbl. A3oTt, hochop u ux 7 1 bubmorexa LIOK
' Py ' P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO1mas XapakTepuCTHKA XUMHIECKAX
2.4 sneMenToB |VA-rpymnnsl. Yriepon u 8 1 2 Bubmzorexa IIOK
' . PYIIIBL. p https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAUHCHUS
HUroro no pazneny 25



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

Pasznen 3.MeTallIbl H MX COeTHHEHHS

. Bubmmoteka IIOK
31 O6ume croficTea MeTan1os 4 https://m.edsoo.ru/7f41a636
. Bubnumorexa LIOK

3.2 Baxueline MeTauibl ¥ UX COEIUHEHUS 16 https://m. edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa

4.1 BemiecTBa u MaTepuasl B )KU3HU YEIOBEKA 3 bubmmorera IOK
' - p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe Bpemst 3 Bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



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

IHOYPOYHOE NINTIAHUPOBAHUE

8 KJIACC
KounuecTBo yacos DJIeKTPOHHbBIE
No Jara undposbie
Tema ypoka Kounrpoabusie | IlpakTuuyeckune
n/n Bcero u3y4yeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsl
pecypcesl

1 IIpenmer xumuu. Poimb Xumuu B KU3HU 1 Bubnuotexa [JOK
yesioBeka. Tema u BelecTsa https://m.edsoo.ru/ff0d210c

2 [NoHsTHE O METOIAX TIO3HAHHS B XUMUHU 1 Bubmaorexa [IOK

A https://m.edsoo.ru/ff0d227e
Ipakrrueckas padora Ne 1 «[IpaBuia

3 paboThl B 1a00OPATOPHHU U TIPHEMBI 1 Bbubmmorexa LIOK
oOparieHus ¢ 1abopaToOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM»

4 Yucrele BemectBa 1 cMmecH. CriocoObt 1 Bbubmorexa [JOK
paszneneHus cMecel https://m.edsoo.ru/ff0d26ca
Ipaktrueckas padora Ne 2

5 «;)a?. eJIeHne c»fl)ecel”d (na mpumepe 1 buomaorexa [IOK

A . bumep https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOMN COJIH)»
Bbubmuoreka [IOK

6 ATOMBI H MOTCKYIEL 1 https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE DIIEMEHTHI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUMUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 TIpocTblie U cllOXKHBIE BEIIECTBA 1 bubmmorexa IOK

P e https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOC yIECHHE 1 bubmmorera LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

Bubnuorexa [JOK
10 X .B
nmmseckas Gopmysa. Barerrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIEMEHTOB
1 OTHOCHTENbHAsE aTOMHAsI Macca. Bubnmorexa LIOK
OTHOCHTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 103151 XHMAYECKOTO Bubnmorexa LIOK
3JIEMEHTA B COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KomnmuectBo BemecTBa. Modib. Bubnmnorexa LIOK
Mousipaast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckre U XUMUUYECKHUE SIBJICHUS. Bubnmnorexa LIOK
Xumudeckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus IPOTEKAHUS bubmuotexa [JOK
XUMHYECKUX peakuil https://m.edsoo.ru/ff0d3a16
16 3aKoH cOXpaHEHHs MacChl BELIECTB. bubmotexa [IOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KOJIM4YECTBA, MacCChl
17 BEIL[ECTBA 10 YPABHEHHUSAM XUMHYECKUX BuGmmorexa LIOK
» . » https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukauus Xumu4eckux peakuui
18 (coenuHeHusl, pa3IoKEeHUs bubmorexa IIOK
A P : https://m.edsoo.ru/ff0d3f34
3aMenieHus1, 0OMeHa)
M. B. JIoMoHOCOB — y4EHBIii-
19 sHIMKIoneauct. O0o0enue u bubmorexa [IOK
) . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHu3alus 3HaHUU
20 KonrponbHas padora Nel o reme bubmorexa [IOK
«BeecTBa 1 XMMHYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmecs rasos. Coctas bubmoreka [IOK

Bo3nyxa. Kucnopoxg — anement u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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POCTOC BEUICCTBO. O3oH

Dduzndeckrue U XUMUYECKUE CBOMCTBA

22 Kucaopoa (peakiuu OKUCIEH s bubmmorexa HOK
PORa \peakit ' https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitie 06 okcuuax
CriocoObl OJTy4eHUs KUCIOpoaa B
23 J1a00paTOPHH M MTPOMBILIICHHOCTH bubmmorexa LOK
paTop P ' https://m.edsoo.ru/ff0d497a
[pumeHeHne Kucnopoaa
TemnoBoii 3hhexT XumMuueckoit
peaKIu, OHSATHE O Bubnmorexa LIOK
24
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKHX PEaKLUIX
Tomnueo (HedTh, yroip ¥ MeTaH).
25 3ar H3H€}$I/Ie¢;03 ¢ a, crocoObl iro Bubmaorexa [IOK
P Hyxa, https://m.edsoo.ru/ff0d4c4a
MIPEI0TBPAICHHS
Ipaktuueckas padota Ne 3 mo Teme
26 «Ilonmy4eHre U coOupaHue KKCIOpoa Bubmaorexa [IOK
v o P poaa, https://m.edsoo.ru/ff0d4ae2
H3y4EHHE ero CBOMCTB»
27 Bopopon — anement u npocroe bubnuorexa HOK
BeniectBo. HaxoxaeHue B npupoze https://m.edsoo.ru/ff0d4ddo
28 ®Dusnyeckre 1 XUMHYECKUE CBOMCTBA Bubnmorexa LIOK
BoJopona. Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IoHsTHE O KUCIOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI IOJTy4YEHUS BOJIOPO/A B Bbubmuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
Ipakrrueckas padora Ne 4 1o teme
bubmmorexa [JOK
31 «[Tonydenue u cobupanue BOAOPOIA,

WU3Y4EHHUE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MostsipHbIii 00bEM ra30B. 3aKoH

Bubnuorexa [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncnenus o00bEMa, KOJIMUeCTBA

33 BEIIeCTBA I'a3a I10 €ro U3BECTHOM Bubmaorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Beoruncnenus 00bEMOB ra3oB 1o

34 AQBHEHUIO PEaKLMH Ha OCHOBE 3aKOHA Bubmaorexa [IOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIGHUH ra30B

35 ®Duznyeckrne 1 XUMHYECKUE CBOICTBA Bbubnmorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [lonstue 06 Bubnmnorexa LIOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacoienunie

37 u HeHaCprtSHHLIS acTBOpBI. MaccoBast bubmaorexa [IOK

B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B PaCTBOPE
Ipaktuueckas padota Ne 5 mo teme

38 «IIpuroToBaeHue pacTBOPOB € bubnuorexa HOK
onpeaeaéHHON MaccoBOi 1oJei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BeLecTBa»

39 KonTponeHas pabota Ne2 o teme bubnuotexa [HOK
«Kucnopon. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
OKCH/IBI: COCTaB, KJIAaCCU(PHUKALIHS, Bubnmnorexa LIOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMu4ecKue CBONCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmaorexa [IOK

' P https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcCHOBaHUS: COCTaB, KiIaccu(pUKaLus, bubnuorexka [JOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [loryueHnne u XUMUYECKHE CBOWCTBA Bubnmnorexa LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
m Kucnorsr: coctas, kiaccuduxanus, bubmuotexa LHOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [onmyuenue u xumMuyeckue cBoiicTea bubnuorexa HOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpenHHE): HOMCHKIIATYpA,
46 CHOCOéBIf nz([)n )eHI/ISI ngHqZZKHe bbmmorera LOK
N e ' https://m.edsoo.ru/00ad9474
CBOMCTBa
Ipaktuueckas padorta Ne 6. Pemienne
47 SKCIEPUMEHTAJIBHBIX 33J1a4 110 TEME Bubnmnorexa LIOK
«OCHOBHBIE KJIaCCHI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUI»
48 I'enernueckas cBsA3p MEXIY KJlaCCaMH bubnuorexa [JOK
HEOPraHUYECKUX COECANHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o00meHne 1 cucTeMaTH3alusl 3HaHUH
H ! https://m.edsoo.ru/00ad9ch2
KonTponsHas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUIECKUX bubmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHHI
[lepBbie MOMBITKH KNaccupUKALUT
51 XIUMHYECKHX 3JIeMeHTOB. [loHsTHE O Bubmiorexa ITOK
' https://m.edsoo.ru/00ad9ffa
TpyMIax CXOAHBIX YJIEMEHTOB
[Teproamueckuii 3aK0H 1
proa bubmmorexa [JOK
52 Iepuoauyeckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
snemenTtoB [[. 1. MenneneeBa
bub OK
53 Ilepuonsl, rpynmnsl, HOATPYIIIbI uomorexa L1

https://m.edsoo.ru/00ada52c
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CTpOﬁHI/Ie aromoB. CocTaB aTOMHBIX

Bubnuorexa [JOK

54
snep. M3oromnbl https://m.edsoo.ru/00ada342
CrpoeHue IeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [leproanyeckoii bubmmorexa HOK
PHOR https://m.edsoo.ru/00adaébc
cucremsl JI. . MenneneeBa
XapakTepucTHKa XUMUYECKOTO
56 3JIEMEHTA IO €0 TOJO0XKEHHUIO B Bubmmorexa LIOK
Ilepuoamnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Memnieneesa
3nauenue [lepuoamyeckoro 3akoHa Uit
pa3BUTHUS HayKH U NpakTukd. . U. Bbubnmorexa LIOK
57 P
MenneneeB — y4€HBIH, MeAaror u https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEKTPOOTPHUIIATEITFEHOCTH aTOMOB Bubnmorexa LIOK
58
XHMHUUYECKHX IEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
51
59 OHAA XMMIACCKaT CBA3D https://m.edsoo.ru/00adac34
60 KoBanenrtHnas nonspHas XuMuueckas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HemomnsipHas XUMHYECKast bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmotexa [JOK
62 C
TEMCHb ORHCACHIS https://m.edsoo.ru/00adae28
63 OKHUCIUTENBEHO-BOCCTAHOBUTEIBHBIE Bubnmnorexa LIOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edso0.ru/00adb076
65 KonrtponpHas padota Ned o reme Bubnmnoreka [IOK
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«CTpOCHI/Ie atoMa. XUMHYECKasK CBSI3b»

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

66 PesepaHblit ypok. O606LICHHE U 1 bubnuotexa LIOK
CUCTEMaTHU3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O606LICHNE U 1 bubmuorexa LHOK
CUCTEMAaTHU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHbIit ypok. Obo01meHue u 1 bubmuoteka [IOK
CUCTEMAaTHU3aIMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

IIPOI'PAMME
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9 KJIIACC

KosnuecTBo yacoB DJIeKTPOHHbBIE
No Jara uudpoBbie
Tema ypoka Kontpoabnbie | IIpakTHueckue
n/n Bceero U3yueHHs | oOpa3oBaTesbHbIE
padoTsI padoTsl
pecypcsl
Ilepuoanueckuii 3aKoH.

1 [epuoauyeckas cucrema 1 bubnuotexa [JOK
XUMHYeCcKuX 31emenToB [1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHHH

2 CBOMCTB XUMHYECKUX 3JIEMEHTOB 1 brbmmorexa LIOK

N https://m.edsoo.ru/00adb6h6
MEePBBIX TPEX NEPHOIOB

3 Knaccudukarus u HoMmeHKIaTypa 1 bubmorexa [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMMHUYECKO# CBS3U U THITBI 1 Bubnmuorexa [JOK
KPHCTAJUIMYECKHX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbsHas pabota Nel o teme

5 «[ToBTOpeHUE U yrnyOneHue 3HaHUH 1 1
OCHOBHBIX Pa3ZeNIoB Kypca 8 kiacca»

6 Knaccudukanus xumuyeckux 1 Bubnuorexa [JOK
peakuuii no pa3IMYHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XMUMUYECKOM

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
reTepPOTreHHBIX PeaKIUIX
[NoHsATHE O XMUMHYECKOM PABHOBECHH.

bubmmorexa [JOK
8 DaKTOpBl, BIUSIOLME HA CKOPOCTh 1

XUMHYECKON PC€aKuuu U MOJIOKECHUE

https://m.edsoo.ru/00adc28c
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XUMHYCECKOI'O paBHOBECHU

OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIC

Bubnmnorexa LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 27EKTPOIUTUIECKON
10 nccoruanuu. CUIbHbBIE U clIa0Oble bubnmorexa [IOK
A HHALHH. https://m.edsoo.ru/00adcd68
JNIEKTPOIIUTHI
11 WonHble ypaBHEHHS peaknii bubmmorexa [IOK
» peaxt https://m.edsoo.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHUI B CBETE MPECACTABICHUM bubmorexa [IOK
pea https://m.edsoo.ru/00add5d8
00 DIEKTPOIUTHIESCKOH UCCOLUAIINT
XuMHUdecKkre CBOMCTBA COJIEH B CBETE
13 MPEICTaBICHH 00 bubmmorexa LIOK
pen . https://m.edsoo.ru/00add8b2
INEKTPOIUTHUECKON TUCCOLUALIUI
bubnmmoreka [JOK
14 1T 71
OFATHE O THAPOTH3E CoTeH https://m.edso0.ru/00add9d4
15 O0bo0meHne 1 cucTeMaTH3anus bubmotexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
IIpaktrueckas padbora Ne 1.
16 «I?emeﬂne 3KCHI:3 MMEHTAJIbHBIX bubmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a7au»
KoutpossHas pabota Ne2 o teme
17 «DIEKTPOIUTUIECKAS THCCOLUAIIUS bubnnorexa [IOK
i A HHAt. https://m.edsoo.ru/00addec0
XHUMHUYECKHE PEaKIHK B PACTBOPAX»
OO011ast XapaKTepUCTHKA TaTOT€HOB.
18 XMMHYECKHE CBOMCTBA HA [IPUMEPE bubmmorexa [IOK
puMep https://m.edsoo.ru/00addfe2
xJ0pa
19 XnopoBogopoa. ComsiHast KHCIOTa, bubmuotexa [JOK
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XUMHUYECKHE CBOMCTBA, OoJIy4YCeHHUue,
NIPUMEHCHHUE

https://m.edsoo.ru/00ade104

[paxtuueckas padora Ne 2 mo Teme

20 «IlonydeHre COISTHOM KUCIOTHI bubmmorexa HOK
ye N N ! https://m.edsoo.ru/00ade348
H3ydeHue e€ CBOMCTB»
Beraucnenus no ypaBHEHHIM
21 XAMHYCCKUX PEaKLHid, eCIIH OJIMH U3 Bubmaorexa [IOK
P ! https://m.edsoo.ru/00ade488
peareHToB JaH B H30BITKE
29 OO011ast XapaKTepUCTHKA 3JICMEHTOB bubnmnorexa LIOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AJIOTpOIHBIE MOIH(UKALIMU CEPHI.
23 Haxosxxnenne cepbl u e€ coennHeHUH bubnuorexa [JOK
B Ipupoe. XMMHUUECKHe CBOIcTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoJOpOJ, CTPOCHHE, bubnuotexa [TOK
(u3nYecKre U XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHasi KMCIIOTa,
25 (bHu3nYecKrue U XUMHYECKHE CBOUCTBA Bubmaorexa [IOK
' https://m.edsoo.ru/00adea28
MPUMEHEHHE
XUMHUUYECKHE PEaKIHH, JCKAIHE B
OCHOBE MPOMBIIIUICHHOTO CIIoco0a
26 0JIy4eHHs] CEPHOI KHUCIIOTBI. Bubnmorexa LIOK
Xumudeckoe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpY’KaroIIei cpenbl COeAMHEHUIMH
cepbl
27 Brruncienne maccoBoi 10JM BBIXOAA Bubnmorexa LIOK
MPOAYKTA PEAKIIMHU https://m.edsoo.ru/00adec8a
28 OO011ast XapaKTepUCTHKA 3JIEMEHTOB Bubnmnorexa [IOK
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VA-rpynmnsl. A30T, pacipocTpaHeHHe
B IIpHpPOJIE, (U3NUCCKUE U
XUMHYECKHE CBOHCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero Gpusndeckue u

bubmuoreka [JOK

2 N
9 XAMHYECKHE CBONCTRA, TIOJyYCHHE 1 https://m.eds00.ru/00adf004
MPUMEHEHHE
Ipaktuueckas padora Ne 3 mo Teme
30 «IlonydyeHre aMMyaKa, H3y4eHHe ero bubmmorexa LOK
N e » 3y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHast kuCoTa, e€ QU3nIecKre U Bbubnmnorexa LIOK
XHMHUUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBaHue HUTPATOB | COJIEH
aMMOHWS B KaUECTBE MHHEPATBHBIX

32 n00pennii. XuMHYecKkoe Bubmrorexa ITOK
yAoobp ' . https://m.edso0.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIIECH Cpelibl
COCIMHEHUSIMH a30Ta
®Dochop. Oxcun pochopa u

33 q)octg)o pHa}I KI/I:II(}))T& ¢)®IE3HEI\21KH€ u Bubmaorexa [IOK

p N https://m.eds00.ru/00adf68a
XAMHYECKHE CBONCTRA, TIOJIyYCHHE
Hcnonp3oBanue hocdhaTor B

34 Ka4ecTBE MUHEPAIBHBIX yI0OpEHHH. bubnuorexa HOK
3arpsi3HeHHE IPUPOIHON Cpelbl https://m.edsoo.ru/00adfc20
(docaramu
VYrnepon, pacnpocTpaHeHHEe B

35 pu z e g)n31/12ec1<]:/1e W XUMHYECKHE bubmaorexa [IOK

p E) A https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupl yriaepoaa, ux Gpu3nveckue u Bubnmorexa LIOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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IKOJIOTHYECKUE TIPOOIIEMBI,
cBsi3aHHbIe ¢ okcuaoM yrirepoaa (1V)

37 YronpHas KACIOTa U €€ CONn bubmaorexa LIOK
https://m.edso0.ru/00ae006c
[Npaxtuueckas padora Ne 4 1o Teme

38 "[lomy4yeHne yrIeKUcIoro rasa. bubmoreka LIOK
KauectBeHHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIC OHATHS 00
39 OpPraHUYEeCKUX BEIIECTBAX KaK O buGmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEJMHEHHUSX YIiepoaa
40 Kpemnuii u ero coenuHeHus bubmorexa IIOK
https://m.edsoo.ru/00ae080a
IIpaktrueckas padora Ne 5. Pemenue

a1 9KCIIEPUMEHTAJILHBIX 33714 110 TEME bubnuorexa HOK
«BaxHel1mune HeMeTauIbl ¥ X https://m.edso0.ru/00ae0bf2
COCTUHEHHS»

KonTponbHas pabota Ne3 o teme
42 «Baxknelniue HeMeTauIbl U KX bubmmorexa HOK
https://m.edsoo.ru/00ae0el8
COCITUHEHHS»
O01mast XapaKTepUCTHKA XUMHIECKHX
3JIEMEHTOB — METaJIIOB.

43 Mertammdeckas CBs3b U bubnmorexa LIOK
METAJUIMYECKasl KpUCTANINYECKast https://m.edsoo.ru/00ae103e
pemérka. du3ndeckue CBOWCTBA
METAaJJIOB
XuMu4eckre CBOMCTBA METAIIIOB.

. Bubmuorexa [JOK

44 DIEKTPOXUMHUYECKU Psit

HaHpﬂ)KCHHfI MCTAJIJIOB

https://m.eds00.ru/00ae1156
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O0611He CrocoObl TOTYyIeHHS
metauioB. CruiaBbl. Beraucienus mo

bubmorexa [JOK

45 YpaBHEHHUSIM XUMHUUYECKUX PEaKIH, httos://m. eds00.ru/00ae 1156
€CJIM OJIMH U3 PEarcHTOB COICPIKUT
MpUMECH
bubnmnorexa [JOK
46 Tonsrine 0 koppoiit METaII0B https://m.edso:)l.ru/Oan1278
bubnuorexa [JOK
ol Ienourse meTansl https://m.edsog ru/00ael4b2
48 OKcHJIbl M THAPOKCHIBI HATPUS U Bbubnmorexa LIOK
KaJust https://m.edsoo.ru/00ae14b2
49 [{esouHO3€MeNbHBIE METAILIBI — bubmuotexa [JOK
KaJbIUil U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiimme coeTMHEHHs KaJIbIHS bummorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IEHNE U CUCTEMATH3AIMS
3HAHUH
52 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuoreka [IOK
yCTpaHEeHus https://m.eds00.ru/00ae1886
[Npaxtuueckas padora Ne 6 o Teme
53 "JKECTKOCTh BOJBI M METOIEI €€ bubmorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHeHUS
N Bubnmnorexa LIOK
54 Amomuiii https://m.edsoll. ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U bubmorexa [IOK
TUIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keeso Bubnmnorexa LIOK

https://m.edsoo.ru/00ae1d86
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OKCH/IBI, THAPOKCHIBI M COJIH JKeJIe3a

Bubnuorexa [JOK

5 (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 OO0001IEeHNE U CUCTEMATH3ALMS
3HAHUI
[Ipaktuueckas padora Ne 7. Peienue
59 9KCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe bubnuorexa HOK
«BaxxHelmune MeTanbl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHHS»
Beraucnenus no ypaBHEHHIM
XUMHYCCKUX PEaKLHid, eCIIH OJIMH U3
60 peareHToB JaH B H30BITKE WIH Bubnmorexa LIOK
COJICPKUT MpUMecH. Brrancnenns https://m.edsoo.ru/00ae1750
MacCcOBOH JIOJIM BBIXOJIa IIPOTYKTa
peaxkuuu
61 O0001IEHNHE U CUCTEMATH3AIUS
3HAHMI
KonrponpsHas padota Ned o reme
62 «BaxHelne MeTamIbl ¥ UX
COCTMHEHHUS»
63 BerectBa u Matepuaisl B bubnuorexa HOK
MOBCEHEBHOM XKM3HNU UesIoBeKa https://m.edsoo.ru/00ae3f50
64 XuMmudeckoe 3arpsisHeHIe Bubnmorexa LIOK
OKpYXarolien cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnn Bbubnuorexa LIOK
9KOJIOIMYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 Pesepaublii ypok. O600LIeHNE U bubmuotexa [TOK
cucTreMaru3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepsHblii ypok. O0061eHHE U bubnunorexa LIOK
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CHCTEeMaTH3allus 3HaHUH

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

68

PesepsHblii ypok. O0o01eHNE U
CHCTeMaTH3alMsl 3HaHUH

Bubnmnorexa LIOK
https://m.edso00.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xwnmus. 8 kiacce/I"abpuensa O.C., OcrpoymoB WU.I'., CnankoB C.A., AKITMOHEpHOE 0OIIECTBO
, M3narensctBO «IIpocBemienue»;
Xumust 8 kmace: yaebnuk O.C.I"abpuensa.-3-¢ u3j., nepepad.-M.: Ipoda, 2014.

METOANYECKHE MATEPHUAJIBI JVIAYYUTEJA

Tabpuenam, O. C. Xumus. 8 kiacc: ydeOHUK A5 0011e00pa3zoBaTeNbHbIX yuapexaeHui O.
C. TI'abpuensn. -M.: [Ipoda, 2007.

CbopHux MaTepualoB Mo peanusanuu $heaeparbHOro KOMIIOHEHTa TOCYIapCTBEHHOTO
cTaHjapTa oo1iero oopa3oBanus B 001e00pa3oBaTeNbHBIX yupexaeHusX Bonrorpaackoi
obnactu -Bonrorpan: Yuurens, 2006.

Tabpuensn, O. C. Xumus. 8 Kitacc: KOHTPOJIbHBIC U TTpoBepouHbIe padoThl O. C.
[Mabupuensu u ap. - M.: JIpoda, 2003.

L'abpuenan, O. C. Xumus. 8 kiacc: padouas terpans k yueonuky O. C. I'abpuensnaa O. C.
INabpuensu, A. B. Smykosa. - M.: [Ipoda, 2007.

HUAPPOBBIE OBPA3OBATEJ/IBHBIEPECYPCBI U PECYPCbBI CETU

HUHTEPHET

MynbTumenuitHbie 00pa3oBaTeNbHbIE PECYPCHI.
http://www.chemnet.ru

["azera «Xumus» u callT uist yaurtens «5 uny Ha ypok xumuu» http://him.1september.ru.

Enunas xomrekuus LIOP: Ilpenmernas xoiuteknus «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OHOIHOTEKa YIeOHBIX MAaTEpHAIOB 10 XMMKHK Ha moprtaie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru./
http://rushim.ru/books/books.htm.




