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MNOACHUTEJIBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npenactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHON
paboueil mporpaMMbl BOCIIUTaHHS M C YYETOM KOHLEHIIMM IMPETOAaBaHus yueOHOTo MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XuMuu Na€T MPEACTAaBICHHE O IENsAX, OOIIel cTpareruu OOy4YeHHS,
BOCIIUTAHMUSI W Pa3BUTHs OOYYAIOIIMUXCS CpPEACTBAMHM Yy4eOHOro MpeIMeTa, yCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM u
CTPYKTYpHUPOBAHUE I10 pa3ziejaM U TeEMaM MPOTrPaMMBbI [0 XUMUH, ONPEAEIIIET KOIMYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUSA, PEKOMEHAYEMYIO II0OCJIE€0BATEIbHOCTD
U3YYCHUSI XUMUU C y4ETOM MEKIIPEJIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOTrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeenseT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3ysibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3ysibTaTaM 00yUeHHsI XUMHH
HAa YypOBHE IeNiell W3y4deHHs] MpeIMeTa U OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHON
JeSITeIbHOCTH 00yUalonIerocs 10 OCBOCHUIO yUEOHOTO CO/IepIKaHUSL.

3HaHME XUMUU CIIY)KUT OCHOBOH UIsi JOPMHUPOBAHUS MUPOBO33PEHUS 00YyUaroIIerocs, ero
MPEJICTABICHUIA O MAaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMHUpPyEMble XUMUECH
MPEJICTaBICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLUU BEIIECTB B MPUPOJIE, O MyTSIX
pemieHust TI00anbHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTUS YEJOBEYECTBA — CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON O€30macHOCTH, TPoOIIeM 31paBOOXpaHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJIsi caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJITYpBI IMYHOCTH, €€ 0011ei 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHpPOBaHKHE MBIIUICHHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaKk B IIOBCEAHEBHOMW JKHU3HM, Tak H B
npohecCHOHALHON IS TEIILHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI I[€JIOCTHOTIO
B3TJIS1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarioM B ()OPMUPOBAHUN
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YYarOIINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO-HAyYHBIM
3HAHUAM, K TPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00ydJaromuxcs.

JlanHble HampaBiieHHs B OOYYEHMHM XHMHUHU O00ECTeYMBAIOTCS crienu(UKON comepxaHus
y4e0HOr0 TpeaMeTa, KOTOPBIA SIBISIETCS TIENAaroruueckd aJalnTHPOBAHHBIM  OTPAKCHHEM
0a30BOI HAYKW XMMUU Ha OMPEICIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEro 00Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XMMUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHSITHI OPraHM4YeCKON XUMHUH.

CtpykTypa coiepxaHHs MporpaMmbl IO XUMHH cpopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja k eé msyueHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUI O XMMHYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpraHW30BaHbl MO MPUHIMITY IOCJIEI0BATEILHOIO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETHUYECKUX NMPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOTO YPOBHS K JpPYromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TOJTYyUYEHHUS U3y4YaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO XUMHUHU CIOCOOCTBYET (OPMHPOBAHHUIO TNPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
[EHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM MO3HaHuA B Hayke. V3yueHune XxuMuu
OPOMCXOOUT C TPHUBJICUCHHEM 3HAHUM M3 paHee M3YyUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaroumii Mupy», «buonorus. 5—7 kiacce» U «Pu3mnka. 7 Kiacc».

[Ipu n3ydyeHun XUMHH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOIN HAyKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEILHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajauya y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CUCTEMbl XMMHYECKHX 3HaHUM — BaKHEHIINUX (DaKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MMO3HAHUS MIPU U3yUEHUH BEIIECTB U XMMUYECKUX PEaKIInii, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHHMM M HMX MPUMEHEHHMH B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUHU MPABHUII 0€30MacHOro
o0palIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue e, Kak:

— (popmHpoBaHUE MHTEIIEKTYyabHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM0o00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY TPHUHITHUIO DPELICHUH, CIIOCOOHOM amanTupoBaThes K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTHYeCKoe NpuoOIIeHrne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUf,
(GhOpMUPYIOIINM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHne YCIOBHH, CMOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYArOIIUMHUCS OIBITA
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAaYCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢popmupoBanue o0mel QYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHUS OKPY’KAIOIIEro MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TIOJNYYECHHBIE TNPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH mpodieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOILICHUN, MOHUMAaHUS LIEHHOCTH
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKU 3KOJOTMYECKH LieIecoo0pa3HOro MoBeACHUS B OBITY U
TPYIOBOM [JEATEIBHOCTH B LIEJIAX COXPAHEHMS CBOErO 3J0POBbS U OKPYKAKOLIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHUBALIMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTH AaJbHEUIIero 00yueHus..

OO1ee yuCiIo YacoB, OTBEACHHBIX JJI1 MU3yUEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBiseT 136 dacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/JbHbIE XMMHYECKHE TOHSITHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€lIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/aX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecu. CTIocoOBI pa3/iesieHUs CMECeH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTsie u clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Mmacca. OTHOCUTEIbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €HHHUII BenecTBa. Pacu€Tel mo popmynamMm XUMHUIECKUX COSTUHEHUH.

DuU3NYeCKue W XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss M €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUS MACChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kinaccudukanus XuMUYeCKuX peakiuit
(coenuHeHus, pa3IoKeHHsI, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJI0#, mpaBuwiamMu paboThl B jJaboparopuu U mpuéMamu
oOpaieHus ¢ 1abOpaTopHBIM O0OpYJOBaHWEM, M3yUYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nUecKuX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XUMMUYECKUX (TOpEHUE CBEYH,
MIPOKAJTMBAHNE METHOUM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTOM) sIBJICHUH, HAOI0ICHHE
U ONHCAaHWE TMPU3HAKOB TMPOTCKAHMS XUMHUYECKUX peakuuid (pa3ioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (ll), m3ydenume cmoco6oB
paszeneHus CcMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHUE, IUCTHIUISALIMS,
xpomatorpadusi, TMpPOBENEHHWE OYMCTKA TMOBAPEHHON CONMHM, HAONIOACHHE U ONHCAHHE
pe3yNbTaToOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoOJIeTIe MOJIEKYT (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — 3i€MEHT U IMPOCTOE BEIIECTBO.
Haxoxxnenne kucimopoaa B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TONYYEeHUS KUCIOpoJAa B Jaboparopud U
IpOoMBINUIeHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aluIoTporiHas MOAU(PUKAIUS
KHCIIOPO/JIa.

TennoBoir >(ppeKkT XUMHUYECKOW peakluv, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
NMapHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bogopoga B MPUPOJE,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbsl. HackimeHHble u
HEHACBIIICHHBbIE PAacTBOpPbI. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boasl B IpHpoje. 3arps3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniie (OCHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
oKcuA0B. DU3HUECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loilyuyeHrne okCuaoB.



OcHoBanus. Kiaccudukanusi ocHoBaHM: MIENOYM W HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBaHuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. Ouznyeckue U XUMUYECKHE
cBoiicTBa kuciot. Psag aktuBHoctr metamuioB H. H. bekerosa. [losmyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XUMU4eckue cpoiictBa coieil. [lomydenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KlacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTpeeNIeHne COJIepKaHusl KHCIOpOoia B BO3AyXe, MOJTyYeHUe, cooupaHue,
pacmo3HaBaHMEe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpAIICHUS TOpeHUs (IMoxkapa), 0O3HAKOMIICHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHME HMX CBOMCTB, MOJyuY€HHE, COOMpaHUE, pAcllo3HaBaHUE U
U3yYeHHE CBOWCTB BOOpoAa (ropeHue), B3amMmojeiictBue Bojopona ¢ okcugom wmeau (1)
(BO3MOYXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHue OCOOCHHOCTEH pPAaCTBOPEHHUS BEUIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM J0Jed pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM H KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HAOI0/IEHUE M3MEHEHHSI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, U3ydYeHHE
B3aumoecTBus okcuma meau (Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METajUIaMH,
peakuui HEUTpanu3aluy, IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux 3djementos J[. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBSA3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBeie MOMBITKH KIACCU(UKANMM XUMUYECKHX JJIeMEHTOB. lloHsTne o rpymmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENbHbIE METAUIbI, TaJIOreHbl, MHEPTHBIEC Ia3bl).
DNEMEHTHI, KOTOPbIE 00pa3yloT aM()OTEPHBIE OKCUIBI U THIIPOKCH/IBI.

[lepuonnueckuii 3akoH. llepmogmyeckass cucrema XuMHYecKHX odiemeHtoB [J[. .
MenneneeBa. Koporkonepuonnas u JUIMHHONEpHOAHas ¢Gopmbl lleprnoandeckoil cUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHBIX saep. HM3orombl. OmekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX AJIEMEHTOB [leprnoIndeckoil CHCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIAaM U MEPUOAAM.

3nauenue Ileprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBasieHTHas (monsipHas " HENOoJIsIpHAsT) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBA3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OOpAa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHUIA
LMHKAa C pacTBOpaMu KHUCIOT M ILIEJI0YEH, MTPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIMNX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Meostcnpeomemmnuwie ceasu



Peanuszanus MEXNpEeAMETHBIX CBA3CH NPU U3yYEHUU XMMHH B § KJIacCe€ OCYLIECTBIISETCS
Yyepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk W IOHATHUH,
ABJIAIOIIUXCS] CACTEMHBIMH JUIsSl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC MOHATHUA: HAy4HbIM (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWJA, W30TOIIbI,
pPaZnOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUME BELIECTBa, ra3, (pU3MUECKUE BEIMYMHBI, €AUHUIBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKas peaKuus

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux oanemeHtos [J[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHUMHUYECKUX
AJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kaius, KadbLUs U HUX COECOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [IepnondyecKkol CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XMMHUYECKOW CBA3M. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEUIECTBA OT THIIA KPUCTALINYECKOM PEHMIETKHM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJlacCaM HEOPraHMYECKUX COEIMHEHUH, NE€HETHYeCcKas
CBSI3b HEOPTaHUYECKUX BELICCTB.

Knaccudukanus XMMAYECKHX PeakLUUi MO Pa3iuYHbIM MpU3HAKaM (110 YUCITY U COCTaBy
YYacTBYIOUIMX B pEeaKIUH BELIECTB, MO TEMIOBOMY 3(QeKTy, M0 H3MEHEHUIO CTeleHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). DK30- U
SHIOTEPMHUUYECKHE PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonarue o ckopoctu xuMuueckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. [lonsatue o
karanuse. Ilonsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCThb
XMMHUYECKON PEAKIMH U MOJIOKEHNE XUMHYECKOTO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJICKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPABHCHMM OKHMCINTEIBHO-BOCCTAHOBUTEIBHBIX
PeaKIHii ¢ UCTIOIb30BaHHEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHbBIMM BHAAMHU XHMHUYECKOH CBS3H.
Crenenp qucconyanuu. CUIbHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakumu noHHOro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOTO OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
OpEICTaBICHUNA 00 SJIEKTPONUTHUECKONW nuccoruanuu. KadecTBeHHBIE pEaKUIMHW Ha HOHBIL.
[TonsiTHE O TUIPONHN3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAIUIMYECKHX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB U HEMeTauoB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIICJOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMHMYECKOM PEaKUUU OT BO3ICHCTBHUS DPa3IMYHBIX
(bakTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHCJIOT, IIeNo4ed M coied (BO3MOYKHO MCIIOJIb30BAaHUE BHUIEO MATEpUANIOB), INPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHHs peakuuil MOHHOro obmeHa (oOpa3zoBaHME
ocajZika, BbIACICHHE ra3a, 00pa3oBaHME BOJABI), ONbBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI



OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUid (FOpeHHe, peakUuu pasjokKeHHUs, COCIUHEHHS),
pacmo3HaBaHHE HEOPTaHWYECKUX BEIIECTB C TOMOIIBIO KAa4eCTBEHHBIX pEaKIUid Ha WOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

HemeTauibl 4 X COeTUHEHUSA

OO0miass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crerieHu okucieHus. CTpoeHue W (pu3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTE€HOB.
XWMHUYECKHE CBOKMCTBA Ha MpHUMeEpe XJopa (B3aMMOACHCTBHE C MeETaJJlaMH, HEMETaJllIaMH,
menoyamu). XaopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, IMOJIyueHHE,
npuMeHeHue. JleiicTBrue Xjopa U XJI0pOBOJOPO/Ia Ha OpraHu3M 4YesioBeKa. BaxkHeilime XI0puibl
U UX HAXO0XJICHUE B TIPUPO/IC.

OO6mas xapakrtepuctuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHHe M (pU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCITIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKALIUKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3MYECKHEe M XMMHUYEeCKHe CBOMCTBA. OKCHABI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcuIOB. CepHasi KuCIOTa, (PU3NYECKHUE M XUMHUYECKHE CBOWCTBA
(oOme Kak TMpeNcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
JeKalle B OCHOBE IPOMBIIUIEHHOTO croco0a MOoJdydeHUs cepHoi KuciotThbl. [Ipumenenue
cepHoii KucnoThl. COJIM CepHOI KUCIIOTHI, KaUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COoeAMHEHHMH B Tmpupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALICHUS.

OOmas xapaktepuctuka 37eMeHTOB VA-rpymnibel. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEeHU OKHUCIEeHMs. A30T, paclpocTpaHeHHE B Mpupone, (QU3NYECKHEe U
XUMHYecKHe cBOiCcTBa. KpyroBopoT a3zora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHYECKUEe
CBOICTBa, noydyeHue u npuMeHeHue. Conu aMMOHMS, UX (prU3HUECKHEe U XUMUYECKHE CBOMCTBRA,
npuMeHeHrne. KadecTBeHHasi peakiuss HA MOHBI aMMOHUS. A30THAasi KUCIOTa, €€ IMONy4YCHHE,
bu3nveckue W XMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnomp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMICH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOAOEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dbochopHas kuciora,
¢u3mueckue M XUMHUYECKHE CBOWCTBa, mosydeHue. Vcmosnbp3zoBanue ¢ochaToB B KauecTBE
MUHEpaJIbHBIX YA0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUA. YTJepo/, alFIOTPOIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckrue cBoiicta. Ancop6ius. KpyroBopor yriepona B mpupoe.
Oxkcupapl yraepoaa, ux (puU3nyecKue U XMMUYECKHe CBOWCTBA, JEWCTBHUE HA KMBBIE OPTraHU3MBL,
MOJYYCHUE U TIPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO TOTEIJIEHUs KIMMaTta, MapHUKOBBIA 3(QdeKkT. YTonbHas KUCIoTa U e
conmu, uX (PU3MYECKHMEe W XUMHUYECKUE CBOWCTBA, MONy4YCHHE WU NpuMeHeHHne. KadecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KAaK O COCIUHEHUSIX yriepoia
(MeTaH, »TaH, OSTWICH, AalleTWICH, STaHOJ, TIUIEPUH, YyKCycHas Kuciota). [Ipupomnbie
HMCTOYHHMKHU YTJICBOJOPOJOB (yrojb, MPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX pOJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE €IUHCTBO
OpPTaHMYECKUX ¥ HEOPTaHUYECKHX COCTUHEHHI.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, TOJyYCHHE M IPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBineHuss o0 okcune kpemuaus (V) u
KpeMHHEBOM KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaskHeime



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOTO UCTIOIB30BAaHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

M3Yy4YCHHE 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, MPOBEICHUE
KaYeCTBEHHBIX peaKkIui Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3NUECKUe U XUMHUYECKHE CBOMCTBA TajOr€HOB M MX COCIUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMy XJIOPHAOB (TaJOreHHUIIOB),
O3HAKOMJICHHE C oOpa3snaMu cepbl U €€ COCAMHEHUSAMH (BO3MOXHO HCIOJL30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE Tmpolrecca OOyriaWBaHHWS caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, N3yYeHUE XUMHUUECKUX CBONCTB pa30aBlIeHHON CEpHOM
KHUCJIOThI, TIPOBEJCHUE KAueCTBEHHOH peakluu Ha cyib(paT-uOH W HaOJoJIeHuEe MpH3HaKa eé
IPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MO>XHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCHOPHBIX YI0OpEHUIH,
MoJlydeHue, coOupaHue, pacro3HaBaHUE © HW3YYCHHE CBONCTB aMMHaKa, IPOBEICHUE
KaYeCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdaT-uOH U U3yYeHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHAIIOB), M3yYEHUE MOJIENEeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpapuTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOILEcCOM afCcOpOIUM pPAacCTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM IMPOTUBOTra3a, MojyuyeHue, coOupaHue, pacro3HaBaHue
U U3YyYCHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CUJIMKAT-MOHbl M W3Yy4Y€HUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C NPOLyKLIHEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad M0 TeMe «BaxHeiine
HEMETAJUIbl U UX COCUHEHUSD).

MeTtasjibl M MX COeUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
atomoB. CTpoeHne MeTauioB. MeTramnueckas CBs3b M METAIMYECKas KpUCTAIUIMYECKas
pemérka. OJIEKTPOXUMHUYECKUN psA HanpsyKeHUH MeTauioB. PU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl morydeHus: MmeTayioB. [loHATHE O KOPPO3WH METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHANA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MMPOMBIILJICHHOCTH.

[Ilenounbie MeTauibl: NTOJI0KEeHUE B [leproanueckoi cucTeMe XUMUYECKUX AIEMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIEHHE B npupoje. PU3NYeCKUe U XUMHUYECKHE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIbI M THAPOKCUJIBI HATpUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHHUM.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W KajdbLUi: nosokeHwe B Ilepuoanueckoit
cucrteMe XxuMudeckux 3ieMeHToB JI. M. MeHaeneeBa, CTpO€HHE HMX aTOMOB, HaxXOXKIEHUE B
npupozae. PU3nyecKue U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJH). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxkenue B Ilepmonnueckoil cucreme xumuyeckux snemeHtoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXJACHUE B mpupojae. OPuU3nNdecKkue 1 XMMHYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumomnueckodt cucrteMe xumuuyeckux osnementoB JI. M.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
xkene3a. Oxcunpl, rugpokcuasl u comm xkenesa (1) m xemeza (11l), ux cocraB, cBolicTBa H
MOJIyYeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMl METalIOB M CIUIaBOB, WX (DM3MYECKHUMH CBONCTBaMH,
U3Y4YEHHE pE3yJNbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJNb30BaHHE BHAEOMATEPUAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMaTEpHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, MpOIlECcCa TOPEHMs XKeleza B



KHUCIoposie  (BO3MOXKHO  MCIIOJIB30BaHHE  BUIAEOMATEpUaOB), IPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, KaublUs, aJIIOMUHUS, LMHKA, kene3a (I1) u xeneza
(1), meau (1), HaGMIOIEHHE M OMKMCAHUE MPOILECCOB OKPAIIMBAHUS IIAMEHH HOHAMH HATpPHS,
Kamusl U Kablus (BO3MOXHO HCIIONH30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aFOMUHUS M THJIPOKCH/IA IIMHKA, PEeUIeHHE YKCIEPUMEHTAIbHBIX 3aJa4 10
Teme «BaxkHelme MeTauibl U UX COSTUHEHUSY.

XuMHs 4 OKpY:KamoLas cpeaa

BemectBa u maTepuansl B OBCEIHEBHOM JKM3HHM YEJIOBEKA. be3omacHOe UCITOIb30BaHUE
BEUIECTB M XUMHUYECKHX peakuuil B ObITy. I[lepBas momMomip Npu XHMHYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYXKarolle cpesl (MpeesibHas 0nycTUMas KOHIIEHTpaIs
Beriects, ganee — [1/1K). Pons Xxumuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3IioB MAaTePUAIOB (CTEKIIO, CIIJIaBBI METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXNpeaAMETHBIX CBSI3€d MPU U3YYEHUH XMUMHUHM B 9 Kjacce OCYHIECTBIISIETCS
yepe3 UCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATH,
SIBJISIFOLLMXCSL CACTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (aKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  OKCICPHUMEHT,
MOJIeTMPOBaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTepUAIIbI.

®usnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, HU30TOIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYINPOBOIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIMUECKass pemETKa, CIUIaBbl, (U3MYECKHe BEIMYUHBI,
€IUHULBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YI00pEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHBI, TUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIaeMbl€, TOIUIUBO, BOJAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JJUIYHOCTHBIE PE3YJBbTATBI

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHHU B €JIMHCTBE YICOHOM U BOCIIUTATEILHOM JIEATEIHHOCTH B
COOTBCTCTBUN C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COI_[I/IOKyJ'IBTypHBIMI/I n ,Z[YXOBHO'
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATBIMA B OOIIECTBE MPAaBHJIAMA U HOPMAaMH TOBEJACHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COIHATU3AIMH 00yYaOIIUXCSI.

JIMYHOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIUXCS PYKOBOJICTBOBATHCS
CHCTGMOﬁ ITIO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaI_[I/Iﬁ nu paCH_H/IpeHI/Ie OIIbITa ACATCIBbHOCTHU Ha eé
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMoTHYECKOro BOCIIUTAHUA:

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECCKOMY ¥ HAyYHOMY
HaCJICIUO, INTOHMMAaHHA 3HAUYCHHA XI’IMH‘-IGCKOﬁ HayKI/I B JKU3HHU COBpeMeHHOFO OGH.[CCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(pOpPMAITUEH O TMEePEOBBIX TOCTHIKEHHUSIX W OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MHpa ¥ O0IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:



MPEJICTABICHUST O COILMAIbHBIX HOpPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIICTEHTHOCTH B 00I1IeCTBEHHO II0JIE3HOH,
y4eOHOMCCIIeI0BATEIbCKOM, TBOPUYECKOM M JApPYruX BHAAX MAESITEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESTEIbHOCTH MIPU BHIMIOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B TpoOIecce 3TOW y4eOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IOBEJEHHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIUU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MTOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMSL:

MHUpPOBO33PEHYECKHE MPEICTAaBICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY MJIs
NOHUMAaHMUS  CYIIHOCTH HAay4yHOW KapTUHBI MHUpPA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPObI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHON Cpeloi, O poiu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJy4YEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXonuMBbIE Uil OOBSCHEHHS HaOJIOJaeMbIX IPOLECCOB U SBJICHUN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOHN JMUTEPaTypod, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMAaLIMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOyYCHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHnI0, IPOEKTHOM U MCCIEAOBATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpaBJICHHOCTH M YPOBHs 00y4eHUS B AbHEHIIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 30POBBIO,
YCTAaHOBKHM Ha 3/J0pOBbIi 00pa3 >KW3HM, OCO3HAHUE IIOCIEACTBUII W HENPUSTHE BPEAHBIX
NpUBbIUEK (yHOTpeOJICHUST aJKOToJsl, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTHU COOJIIOJCHUS
npaBuj 0€301aCHOCTH TPH OOpPAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peabHOU
KHU3HH,

5) Tpy10BOro BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO Mpodeccuii u Tpyia pa3IuyHOro pojia, yBaKEHHE K
TPpyoy U pe3yjabTaTaMm TPYAOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHUM 1O XWMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYAJIbHOH TPACKTOPHH
IPOJOHKEHUsST 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHONW MPO()eCCHOHAIBHONW NESATEIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHOHaNbHOM cperie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOro M 0€30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHS TIPaBUIJI 0€30MacCHOTO MOBEACHUS MPH paboTe C BEIIECTBAMH,
a TaKKe B CUTYalUsIX, YTPOXKAIOIINX 37J0POBBIO U KU3HHU JIIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, IMOJydyaeMble NPU W3YYEHUH XHUMUH, JUISl PELICHUs
3a/1a4, CBSI3aHHBIX C OKPY’KaIOUIEH MPUPOTHON CPEOil, AJIsl TOBBIIIECHUS YPOBHS SKOJIOTHYECKOM
KYJIbTYpBl, OCO3HaHMS TNI0O0ATBHOTO XapaKTepa SKOJIOTMYECKHX MpoOjaeM U MyTed UX perieHHs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOr0 MBIIUICHHS, YMEHUS PYKOBOJCTBOBAaThCS UM B
II0O3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pPe3yJbTaTOB BBLICISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUnoresa, (akr, cCUCTEMa,
IpoIiecc, KCIEPUMEHT U JIPYTroe.), KOTOPbIe MCIONIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPeAMETOB (POPMUPOBATH NMPEACTABICHUE O



LEJIOCTHOW HAayyHOM KapTUHE MHpa, U yHHUBEpcajbHble yueOHbIE NeWCTBUA (TO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJITUBHBIC), KOTOpbhIe OOECmeynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOM 1eATeIbHOCTH.

Ilo3naBaTe/bHbIE YHUBepPCcATbHbIEe yueOHbIe AeiicTBUS

Ba3zoBrbIe JJornueckue aeiicTBHA:

YMEHHUSI HUCHOJb30BaTh MNPUEMBI JIOTHYECKOTO MBIIIICHUS TP OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHITHIMH), UCTIOIH30BaTh TOHATHUS JUISI OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUHM Ui KiacCU(UKALUU
XUMHUYECKHX BELIECTB M XMMUYECKHX PEaKIIMii, YyCTaHABIMBATh MPUYUHHO-CIICJACTBEHHBIC CBA3H
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCy X AeHUs (MHAYKTUBHbBIC, 1€TyKTUBHBIE,
0 aHAJIOTHH ), AENIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBHIBATH LIMPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YpaBHEHHE XHMHUYECKOH peakUuu — TpU pELlIeHHH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C YYETOM OTHUX MOJEIbHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKUA HM3YYaeMBIX OOBEKTOB — XMMHUECKUX BEILIECTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbBIE CBSI3U U
IPOTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKUeE AeiiCTBHSA.

YMEHHE HCIOJb30BATh MOCTABJICHHbIE BOIPOCHI B KAayecTBE MHCTPYMEHTA IMO3HAHHUSA, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUSA THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM U MPOBEICHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0I01aTh 32 XO/I0M MPOLIECCca, CaMOCTOSITEIbHO TPOrHO3UPOBATH €TO
pe3ynbrar, GopmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3yjbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHON pabdoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 (GOpM IPECTABICHUS, MTOJIy4aeMyI0 U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJIIpHAas IMTEpaTypa
XMMHUYECKOTO COZICp)KaHUs, CIpPaBOYHbIE MOcoOMsA, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMaIINIO;

YMEHHUE MPUMEHATH Pa3IMuHbIe METO/Ibl U 3alpOCHl MPU MOUCKE U 0TOOpe nHpOopMaLUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOT0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacTH HCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY NpeACTaBICHUS
uH(pOpMallMl ¥ WJUIIOCTPUPOBATH peIlaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMi,
Ipyrumu GpopmamMu rpaduku U ©X KOMOMHALUAMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B MpoOlEcce y4eOHOW M HCCIeA0BaTEIbCKOM
NeSITeIbHOCTH UH(OPMAIIMIO O BIMSIHUY MPOMBIIUIEHHOCTH, CETILCKOTO X0341UCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaroIlel MPUPOTHON CPEIbI.

KoMMyHUKaTHBHbIE YHHBepcaJbHblIe Y4eOHbIe el CTBHUA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auasora W (WJIM) JIUCKYCCHHM) TIO CYIIIECTBY
oOcyxmaeMoll TeMbl, (OPMYyITUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS IPECTABIATH MOJYyUYCHHbIE Pe3yJIbTaThl T03HABATEIBHOM EATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pEe3yJNbTaTOB BBHIMOIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIECTB, y4eOHOTO MTPOCKTA);



yYMEHHSI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JICATENIbHOCTH TPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE Yuéra
O0IIMX WHTEPECOB M COIIACOBAHMS TIMO3UIUMN (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JCHCTBHIA, ONpEAeTIeHNEe KPUTEPHUEB MO OIICHKE KavyecTBa
BBITIOJTHEHHOU pabOTHI U IpyTHe).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUS:

YMEHHE CAMOCTOATEIbHO ONMPENENSITh LeNU AesTebHOCTH, JIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOosiee 3(G(EKTUBHBIE CMOCOOBI  PEIICHWS Y4eOHBIX ©  IMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTHPOBATH MPEAJOKEHHBIM ANTOPUTM NEHCTBUN TpHU
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM IMOJIy4eHHMs] HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIIECTBAX M PEaKLUAX, OLIEHUBATh COOTBETCTBHUE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHOMN LIEH,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHO pabodell NporpamMMoOM, BBIICISIOT: OCBOCHHBIC
oOydJarlolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JAeWcTBUM, crneuuduueckue s
npeaMeTHO obnacTu «XUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETANU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K konmy oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHH: aTOM, MOJIEKYJa, XUMUUYECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH (OJHOPOJHAs M HEOJHOPOAHAsI), BaJIEGHTHOCTb,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJsipHash Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas 0 XUMHYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJSIPHBIA O0BEM, OKCHI,
KHUCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKHCIEHUS, XHMHYECKas
peakuus, KiaccU(PUKAIUsS peakluid: Peakuu COCIUHEHUsS, PEaKIUH DPA3JIOKCHHs, PEaKIuu
3aMeIIeHHs], peaKiu 0OMEHa, YK30- U SHIOTCPMHUUECKHUE PEAKIINH, TEII0BOU dh(EKT peakium,
SIIPO aTOMA, DJIEKTPOHHBIN CIIOW aroma, aTOMHAas OpOUTallb, PauyC aTOMa, XUMHUYECKasl CBSI3b,
NoJIsipHasi U HEMOJspHas KOBaJeHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBasi J10JIs BellecTBa (IPOIIEHTHAs KOHIIEHTPAIHs) B paCTBOPE;

WLTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XHMHUYECKUX TOHATUN U IPUMEHSTH 3TU MOHATHS TPU
OTMCAHUU BEIIECTB U UX MPEBPAICHUM;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJMUKY IS COCTaBIeHHUS (GOpMyJ BEHIECTB U ypaBHEHUN
XUMHYECKHUX PEAKIUi;

OTpeeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX, CTENEHb OKHCIICHUS
AIIEMEHTOB B OMHAPHBIX COENMHEHHSX, NMPUHAAJICKHOCTh BEIIECTB K ONpPEICNEHHOMY KIIaccy
coenuHeHuH no GopmynaM, BUJ XMMHUYECKOH CBSI3M (KOBaJCHTHAsl U HOHHAs) B HEOPTaHUYECKHIX
COCIMHEHUSX;

packpbiBath cMbici Ilepuoandeckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh IIOHUMAaHUE
NePUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX OJJIEMEHTOB OT HX IIOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHMSI MACChI BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOTaJipo;

OMKCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ileproguueckoil cHUCTEMbl XMMHYECKHX
3JIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymnmna)» u «mnodounas noarpynna (b-
TPYIINA)», MaJIble ¥ OOJIBIITNE TIEPHOJIBI, COOTHOCHTHh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B TAOJIHIIC
«Ilepnogmueckas cucrema xumuueckux diemeHToB [[. WM. MenaeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjapa, obliee
YHCIIO AJIEKTPOHOB U PACHpeeSICHHE UX MO JIEKTPOHHBIM CIIOSM);



KJIaccu(UIIUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HCOPraHMUECKUE BEIIECTBA, XMMUUYECKHE PEaKIHH
(110 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIULIOBOMY 3 (DEKTy);
XapaKkTepu3oBaTh (OMUCHIBAaTh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KJAsl  ONHMCAHME MPUMEpPaMU  MOJIEKYJSPHBIX  YPaBHEHHH  COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUI;
IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX MPEBPALICHUI B PA3JINYHBIX YCIOBUAX;
BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MacChl BEIECTB, MAacCOBYHO JIOJIIO
XHUMHUYECKOTO 3JIEMEHTa 1o (opMyJie COEIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOMN pEeaKInu;
MPUMEHATh OCHOBHBIE ONEPALIMHU MBICIUTEIBHON NEATENbHOCTH — aHAJIIN3 U CUHTE3, CPABHEHMUE,
o0o011eHne, cCUCTEMaTU3allnIo, KIIacCCU(PUKAIINIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3EH
— JUIsl U3YyYEHHs] CBOMCTB BEUIECTB M XUMHUYECKHUX PEAKLIUN, €CTECTBEHHO-HAYUYHBIE METO]IbI
NO3HaHUS — HaOJIoJeHUe, W3MEpPEHHE, MOJCIUPOBAHUE, OSKCIEPUMEHT (peaylbHBIi H
MBICJICHHBIN );
CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOM MOCy10i 1 1a00paTOpHBIM 000pYI0BaHHEM, a
TaKXe MpaBUJIaM 0OpallleHHsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSAMU IO BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB MO IMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), NMPHUTOTOBJICHUIO PACTBOPOB C OMNpEAeNEHHOM MacCcOBOM oiieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M MPOBOJAUTH XWUMHYECKHE OSKCIEPUMEHTHI 10
pacno3HaBaHUIO pacTBOPOB IWIEJNOYEH M KUCJIOT € IIOMOIIBIO HMHAMKATOPOB (JIAKMYC,
benondTanenH, METHIIOPAHXK U JPYTHE).

K koHmy oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUN: XMUMHUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHUOH, IIPOCTOE  BEIIECTBO, CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHMS, XWMHUYECKass pEAKUUs, XUMUYECKas CBS3b,
TETUIOBON A(PQPEKT peaKIiu, MOJIb, MOJIIPHBII 00BEM, pacTBOp, HNMEKTPOIUTHI, HEITICKTPOIUTHI,
JNEKTPONUTHYECKAsT JUCCOLMAIMs, PEaKIMd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTUMBIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peaKkIuy, OKHUCIHUTENb, BOCCTAHOBUTENIb, OKHCIEHHE W BOCCTAHOBJICHHE, aAJUIOTPONMUS,
aM(OTEepPHOCTh, XUMHUECKas CBSA3b (KOBAJECHTHAs, HOHHAS, METAJUINYECKAasA), KPUCTATINYECKast
peméTKa, KOppO3usi METauIOB, CIUIABbl, CKOPOCTh XHMHMYECKOW peakIuu, MpeaesbHO
nonyctumas konuentpamus [1/1K Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX NOHATUN U IPUMEHSTH 3TU MOHATUS IIPU
ONMCAHUU BEUIECTB U UX NPEBPALLECHUN;
UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OPMYJ BEIIECTB M ypaBHEHHM
XUMHYECKHUX PEAKIUK;
ONpENEeNATh BAJICHTHOCTh W CTENEHb OKHUCICHHS XUMUYECKHX D3JIEMEHTOB B COCIMHEHMSX
Pa3IMYHOIO COCTaBa, IPHUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEIAMHEHUN IO
dbopMynaM, BUJI XUMUYECKON CBS3M (KOBaJICHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPraHUUECKUX
COCIMHEHUSX, 3aps MOHA M0 XUMHUYECKOH (opmyle, XapakTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COETMHEHUH, TUIl KPUCTATIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;
packpeiBaTh cmbici [lepuonnueckoro 3akona J[. M. MeHneneeBa W JE€MOHCTPUPOBATH €r0
NIOHMMaHME: OIMCBHIBATh M XapaKTepH30BaTh TaOnu4Hyio ¢opmy lleproguueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATHUS «IJIaBHasg moArpynna (A-rpynmna)» U «mododHas
noarpynna (b-rpynma)», manbie u Oonblive MEpUOJBI, COOTHOCUTH OOO3HAYEHUs, KOTOpbIE
UMEIOTCS B TEPUOAMYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj Aapa, oOlee YuCiIo JIEKTPOHOB M paclpeesieHue ux
0 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB



U UX COCIMHEHHH B mpelenax MajblX MepUOJ0B U IJIaBHBIX MOATPYHI C yU4ETOM CTPOCHHS MX
aTOMOB;

KJIaccu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HECOPraHMUECKUE BEIIECTBA, XMMUUYECKHE PEaKIHH
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEaKLUUU BELIECTB, MO TEIIOBOMY 3(¢eKTy, 1o
M3MEHEHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME M CIEIU(PUICCKHEC XUMUYECKUE CBOMCTBA MPOCTHIX M
CJIO’KHBIX BEIIECTB, MOATBEPXKIasi OMHCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHUS IEKTPOIUTUYECKON TMCCOLMALIUY KUCIIOT, IeJIoUel U CoJied, TOJTHbIE U
COKpAIlEHHBIC YPAaBHEHHs peaklUUii MOHHOTO OOMEHA, ypaBHEHUS pEaKIUil, MOATBEPKIAIOIINX
CYILIECTBOBaHHE F€HETUUECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPEICTBOM COCTaBICHUS
3IIEKTPOHHOTO OajaHca 3TUX PEaKIN;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3SMOXKHOCTH MPOTEKAHHS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO W MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO IOJIIO
XUMHUYECKOTO 3JIEMEHTa 1o (opMyJie COEIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE,
MPOBOAMTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKkiuu;

coOro1aTh TIpaBuiIa MOJIb30BAHUS XUMHYECKOW TOCYION M J1abopaTOpHBIM O00OpYJOBaHUEM, a
Tak)Ke MpaBuiia 0OpallleHus C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBHITOJIHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TMOJIYYEHUIO M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(aMMmaka M yriIeKUCIIOro rasa);

IPOBOAMWTH PEAKIMH, MOJITBEPXKIAIOUINE KAueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IMyTEM XJOPHI-, OpoMHI-, MOAUA-, KapOoHat-, (ocdar-, cunmkar-,
cynbdar-, TUIPOKCUI-UOHBL, KATHOHBI aMMOHHMS M  HMOHBl M3YYEHHBIX  METaJUIOB,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIC ONEPAIlMK MBICIUTEIILHON IEATEIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
0000111eHre, cUCTeMaTU3alMIo, BBISIBJICHHE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — IS M3y4YeHUs
CBOWCTB BEIIECTB M XUMHYECKUX PpEAKLUil, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUA —
HaOII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanuyecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n NMPorpamMmbl Bcero ;(;;OTTT:HLHBE E%z::;illmeclme o0pa3oBaTejibHbIE pecypchl

1 ITepBoHayaJbHBIE XMMUYECKUE 20 1 3 bubnmnoreka [JOK
MOHATHS https://m.edsoo0.ru/7f41837c
Ba:xHeiinue npeacraBuTesin

2 HEOPraHUYeCcKUX BellecTB. 20 1 3 bubmmoreka [JOK
KoJyimuecTBeHHbIE OTHOLIIEHUS B https://m.edsoo.ru/7f41837¢
XHMHH

3 OcHOBHBIE KJIACChl HEOPTAHNYECKHX 11 1 1 bubnmoreka [JOK
coeTMHeHM il https://m.edso0.ru/7f41837c
ITepuoanuyeckuii 3aK0H U

4 NMepuoANYecKasi CHCTeMAa XUMHUYECKUX 7 but6mmoreka [IOK
snemenTtoB /.. MenneseeBa. https://m.edsoo.ru/7f41837c
Crtpoenue aToma.

5 Xumn4yeckasi cBsizb. OKHCJIUTENbHO- 8 1 bu6mmoreka [IOK
BOCCTAHOBHTE/IbHBIE PEAKIIUT https://m.edsoo0.ru/7f41837c

bubmunoreka LIOK
6 TosTopenne 2 . https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 7

[NPOT'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K o (undposbie)
n/n MPOrpamMmmbl Bceero OﬁﬂTpom’H“e pﬁaanquKne o0pa3zoBaTe/ibHbIE
padoTsI padoThI pecypesI
1 O0mas xapakTepucTHKAa XUMHYECKHUX 10 1 Bubmuotexa [JOK
3J1eMEeHTOB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 |Meramner 17 ! . https://m.eds00.ru/7f41a636
bubmunoreka LIOK
3 Hemerauint 28 . 2 https://m.edsoo.ru/7f41a636
but6moreka [IOK
4 | OpraHHYeCKHE BeNIeCTBA 10 https://m.eds0o.ru/7f41a636
O0o001IeHue 3HAHMI IO XMMHH 32 bubmmnoreka ITOK
2.2 . 6 1 .
KYPC OCHOBHOM IIKOJIbI https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 3



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

INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoanuectBo yacoB Jata JJIeKTpPOHHBbIE HU(POBbHIE
11/-11 Tema ypoka Beero Kontpoabsubie IIpakTnueckue W3yueHus o0pasoBaTeJbHBIE
padoThl padoThbI pecypcbl
. [Ipenmer xumun. Poss xumuu B . BuGmorexa LIOK
JKU3HU YEI0BEKa https://m.edsoo.ru/ff0d210c
2 Metoapl n3y4eHuss XUuMHAA 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d227e
3 ArperaTHbIe COCTOSHHS BEIIECTB 1 Bubmorexa [IOK
https://m.edsoo.ru/ff0d23dc
. CDI/ISI/I‘-ICCKI/\IIC ;{BneHvHﬂ — OCHOBa . Bubmiorexa LIOK
pa3aesIeHuU cMeceu https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabora Nel. [IpaBuna
i TEXHUKH O€30IMaCHOCTH H EIeKOTopLIe . . Bubmorexa [IOK
BHIbI pPA0OT B XMMHYECKOM https://m.edsoo.ru/ff0d28c8
naboparopuu
. [TpaxkTryeckas padota Ne2. Ananus . . BuGmoreka LIOK
IOYBBI U BOJIbI https://m.edsoo.ru/ff0d2a6c
, ATOMHO-MOJIEKYJIIPHOE YUYECHHUE. . Bu6morexa LIOK
XUMUYECKHUE JIEMEHTBI https://m.edsoo.ru/ff0d2be8
g 3HaKM XUMUYECKUX JIEMEHTOB. 1 Bu6mmoreka LIOK

HCpI/IO,ZII/I‘IGCKaH CHCTEMA XUMHNYECCKUX

https://m.edsoo.ru/ff0d2a6c¢c



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

anemeHToB [l. 1. MenpaeneeBa

Xumudeckue ¢popmysibl. MaccoBast

Bbu6nmmoreka [JOK

d AOJIA SJIEMEHTA B COCIMHCHNN https://m.edsoo.ru/ff0d2d50
Pemenue 3aga4 ¢ UCIIOJIL30BaHUEM
10 HOHITHS MACCOB8AS 00JIsl DJIEMEHMA 6 bubmmoreka [JOK
seuyecmee https://m.edsoo.ru/ff0d2eae
Brruncinenne no XuMH4YEeCKUM
11 dhopmyam. BBIBOJ XMMHUYECKUX bubnuoreka [IOK
cbopMyn https://m.edsoo.ru/ff0d323c
12 BanenTHOCTB bubmmoreka [JOK
https://m.edsoo.ru/ff0d350c
13 XUMHUYECKHE PEAKIINHT Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d5230
y [TpakTuueckas pa60TaN9:7>. ) BuGmorexa LIOK
Habmonenne 3a ropsmei cBe4oin https://m.edsoo.ru/ff0d37fa
15  XHMHYCCKHC ypaBHEHUS Bu6munorexa LIOK
https://m.edsoo.ru/ff0d3al6
" Tunbl xumMuyeckux peakuuin. Peaknus BuGorexa LIOK
pasnoKeHus. Peakuus coeTMHEHUs https://m.edsoo.ru/ff0d3b88
17 Peaknusga 3amerenus bubimoreka [IOK
https://m.edsoo.ru/ff0d5708
18 Peaxmms obMeHa Bu6nunoreka LIOK

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

[ToBTOpeHnue u 06001IEHUE IO TEME:

19 «IlepBoHaYaIbHBIE XUMUYECKUE bubmmorexa LIOK
OHSTHSD https://m.edsoo.ru/ff0d40c4
KonTtpomnrsnas padotaNel.

20 [IepBOHayYabHBIE XUMUYECKHE bubnumoreka [IOK
OHSTTHS https://m.edsoo.ru/ff0d4290

21 Bo3nyx u ero cocras bubmmorexa LIOK

https://m.edsoo.ru/ff0d448e

" Pemenune 3amau o reme «UO6I)eMHa;1 BuGmorexa LIOK

o3 Kucaopon Bu6moreka [IOK

https://m.edsoo.ru/ff0d497a
[IpakTiueckas pabora No4.

o4  llomydenue, cobupanue u Bubnnoreka IJOK
pacro3HaBaHue KUcJI0posa https://m.edsoo.ru/ff0d4790

o5 Oxcupl Bu6nunoreka LIOK

https://m.edsoo.ru/ff0d4c4a

o6 | Bonopon Bubnmoreka [JOK

https://m.edsoo.ru/ff0d4ae2
[IpakTuueckas pabora NoS.

o7  llomydenue, cobupanue u Bubnunoreka IJOK
pacro3HABaHUE BOIOPO/A https://m.edsoo.ru/ff0d4dd0

8 KucnoTsl bubnnorexa LIOK

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

29 Conu Bbubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
“ [ToBTOpeHue u 06001ICHHUE IO TEME: BuGmorexa LIOK
«Kucmoter u commy https://m.edsoo.ru/ff0d4dd0
" KonnuectBo BemecTBa. MossapHas Bu6miorexa LIOK
Macca https://m.edsoo.ru/ff0d4f42
3p  MousipHbIid 00BbEM Ta30B Bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢
33 PacueTsl 10 XMMUYECKUM yPAaBHEHUAM bu6mmotreka LIOK
https://m.edsoo.ru/ff0d55a0
Pemrenue pacueTHsix 3a1a4 o
YPABHEHUSM XUMUUYECKUX PEAKLIUH C
34 WCTO0JIb30BAaHUEM TTIOHATUU npumect, bu6mmoreka [IOK
MACCO8as V0TS PACTEOPEHHO20 https://m.edsoo.ru/ff0d5708
geujecmaa
35  Bomna. OcnoBanus bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a
o PactBopsl. MaccoBas noss Bu6miorexa LIOK
PaCTBOPCHHOT'O BEIIECTBA https://m.edsoo.ru/ff0d59e2
[IpakTiueckas pabora Neb.
- [IpuroroBieHue pacTBOPOB XJIOPUIA BuGmorexa LIOK

HATpHs U KapOoHATa HATPHS UX
MAaCCOBOU JI0JIM B pACTBOPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

Pemenue 3amau no teme: «MaccoBas

bu6mmoreka [IOK

8 nons paCTBOPEHHOTO BEIIECTBA» https://m.edsoo.ru/ff0d5eba
Penrenue 3amad mo reMam:

«KonnuecTBEHHBIC OTHOIIICHHUS B

39 bubmuorexa [JOK
XUMUm», «MaccoBast 1o https://m.edsoo.ru/ff0d6342
PacTBOPEHHOTO BEILIECTBA»

KonTponbuas padorta Ne2.Kucnopon.
Bonopox. Kiaccrel BemiecTs.

40 AOPOA m bubmuorexa [JOK
PactBopbl. KonmmaecTBeHHbIE https://m.edsoo.ru/ff0d664e
OTHOIIIEHUS B XUMUU

KCHUJIBI, X K npukanusa u

41 Oxenmer, Ha(ic Quicar Bu6munorexa LIOK
XMMHYCCKHUC CBOMCTBA https://m.edsoo.ru/ff0d664e
OcHoBaHus, uX Ki1accuukanus u

42 XAMUYECKHUE cBOMCTBA. [lonyuenue bubimoreka [IOK
OCHOBAHM https://m.edsoo.ru/ff0d67ca

43 OcHoBanus. CriocoObI MOy YCHHUs Bu6nnorexa LIOK

https://m.edsoo.ru/ff0d67ca
Kucnotel, ux npukanusa u

44 CHOTRL, Kﬂafc uran Bu6munorexa LIOK
XUMHAYCCKHAC CBOUCTBA https://m.edsoo.ru/ff0dfee2

45  llodydenue Kucior Bubmuoreka [IOK

https://m.edsoo.ru/ffOdfee2

46 Conu, ux knaccudukaius u bu6mmoreka [IOK

https://m.edsoo0.ru/00ad9474



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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

XUMHUYECKHE CBOMCTBA

47  CHocoObI nosyvenus cosei Bu6nmrorexa [IOK
https://m.edsoo.ru/00ad9b7c
I'eneTnueckas cBsI3b MEXKIYy KiacCcaMH

48 Y bubmuorexa [JOK
HCOPraHM4CCKUX BCIICCTB https://m.edsoo.ru/00ad9a50
[IpakTuueckas paboraNe7. Pemenue
DKCIIEpUMEHTAIBHEIX 3a7a4 10 TEME:

49 p o bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX https://m.edso0.ru/00ad9ch?2
COCIUHEHUI
Pemenue TeopeTnyeckux 3aaad mno

59  Teme: «OCHOBHBIE KJIACCHI Bu6nunoreka LIOK
HEOPraHHYECKHX COSIHHEHUID https://m.edso0.ru/00ad9ela
Kontponbnas padora Ne3 Baxneitmme

51 IpeACTaBUTEIIN HCOPIraHUYCCKUX Bbu6nmmoreka [JOK
BEIECTR https://m.edsoo.ru/00ad9ffa
EcTtecTtBennnle cemeiicTBa

52 XUMHUYECKUX DJIEMEHTOB. bu6mmoreka [IOK
AMQOTEPHOCTS https://m.edsoo.ru/00ada52c
OTtkpriTe [leproanueckoro 3akoHa

53 p pHO bu6mmoreka [IOK
J.M. MenneneeBbiM https://m.edso0.ru/00ada52¢

54 OCHOBHBIE CBEJICHUSI O CTPOEHUHU bubnnorexa LIOK

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

aTOMOB

CtpoeHue 3JeKTpOHHBIX 000104YEK

Bbu6nmmoreka [JOK

95 aTOMOB https://m.edsoo.ru/00ada6bc
11 K K

- €PUOANYECKAs CUCTEMA XUMHUUECKHUX Bu6miorexa LIOK
snementoB J[.W. Menpeneesa. https://m.edsoo.ru/00adag824
XapaKkTEepUCTHUKA 3JIEMEHTA T10 €0

57  HOJIOXKEHHIO B [lepuoanueckon bubimoreka [IOK
CHCTEME https://m.edso0.ru/00ada96e
[ToBTOpeHue u 0600IICHUE TIO TEME
«Ilepnognueckuil 3aK0H U

58 pHOa bubmuorexa [JOK
HepI/IOHquCKaﬂ CUCTEMA XUMHUYCCKHUX https://m'edsoolru/OOadaabB
anemeHToB .M. MennaeneeBa»

59 Honnasg xummnueckast CBSI3b bubimoreka [IOK

https://m.edsoo.ru/00adac34

KoBasnenTtHas HemnossipHas

60 P bubmuorexa [JOK
XUMHYCCKaA CBA3b https://m.edsoo.ru/00adaab8
KoBanenTHas nmongapHasg XuMuyeckas

61 p bu6mmoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9

62 Mertamnnueckas XUMHUYECKasl CBA3b Bbu6nmuoreka [JOK

https://m.edso0.ru/00adae28
63 CreneHb OKHUCIICHUS Bu6nunoreka LIOK

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

OKXHCIINTEIFHO-BOCCTAHOBUTEILHBIC

64 1 bu6mmoreka [IOK
pcaKknunun https://m.eds00.ru/00adb076
o OKHUCIIUTETLHO-BOCCTAHOBUTEIHLHBIE . BuGmorexa LIOK
pcaKnunun https://m.edso00.ru/00adb486
KonTponbnas padotaNe4.
[leprnonnueckuii 3aKOH U
o MEPUOJNYECKAS] CUCTEMA XUMUYECKUX . BuGorexa LIOK
snemenToB J[.M. Menneneesa. https://m.edsoo.ru/00adb33c
Ctpoenue aroma. OKUCITUTEIBHO-
BOCCTAHOBUTEJbHBIC PEAKIINU
I1
. OBTOpEHHUE 1 00001IeHNE , BuGorexa LIOK
U3Y4YEHHOro B 8 Kilacce https://m.edso00.ru/00ad9ch2
68 Hrorosast KoHTposIbHAS paboTa 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoandyecTBo yacosB

JJIeKTPOHHbIe N (pPOBbIE

Ne Tema ypoka K I Aara oOpa3oBaTeJbHbIE
/o Yp Beero OHTPOJIbHbIE PaKTHYeCKHe u3yuenus |y
padoThbI padoThbI pecypcbl

XapaKTepUCTUKA XUMUYECKOTO
3JIeMEHTa-MeTaljla Ha OCHOBAHUHU €r0

1 . 1 bubmuorexa [JOK
nonoxxenus B [lepuoanaeckon https://m.edso0.ru/00adb59e
cucreme J{.11. Menneneera
XapakTepUCTUKA XUMUYECKOTO
3JIeMEHTa-HeMeTallJla Ha OCHOBAaHUU

5 . 1 bubnuorexa [IOK
ero mnoJioxxenust B Ilepuoanyeckoit https://m.edso0.ru/00adb6b6
cucteme /.M. Menaeneena
XapakTepUCTUKA XUMUYECKOTO
9JIEMEHTA IO KMCIOTHO-OCHOBHBIM

3 CBOIICTBaM 00pa3yeMbIX UM 1 Bubnunoreka IJOK
coeMHEeHH. ATMOC(hEpPHBIE OKCHUIBI https://m.edsoo.ru/00adb7e2
Y TUJIPOKCUIBI.
[Tepuoauueckuii 3aK0H U
Ilepnoanueckas cucreMa

4 PHO 1 bubmuorexa [JOK
XHMHYECKUX diieMeHToB JI.1. https://m.edsoo.ru/00adbac6
MeunneneeBa

5 XUMHUYECKasi OpraHu3anus IPUPOIbI 1 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukanus xumMmuaecknx

bu6mmoreka [IOK

6 peakiuii https://m.edsoo.ru/00adbch0
Xumuueckue peakiuu. CKopocTh BuGmorexa LIOK
! XUMHYECKHAX PEAKIMI https://m.edsoo.ru/00adbe9a
8 KartanuzaTopsl Bubnnoreka [IOK
https://m.edsoo.ru/00adc28c
O0001IEHNUE U CUCTEMATHU3ALINS
3HaHWUM 1o TeMe: «Oomas BuGmorexa LIOK
9 XapaKTCPpUCTHKA XUMHUYICCKHX https://m.edsoo.ru/00adcade
AJIEMEHTOB U XUMHYECKUX PEAKIIUil»
KonTponsnas padora Nelmo teme:
«OO01m1as xapakTepucTuKa BuGorexa LIOK
10 XUMHYCCKUX 3JICMCHTOB 1 https://m.eds00.ru/00adcd68
XUMHUYECKUX PEAKIUI
[TosoxeHne MeTaIOB B
ITepuonuueckon cucreme /1. 1. Bu6miorexa LIOK
11 MeH ieeeBa CTPOEHNE HX ATOMOB. https://m.eds00.ru/00add448
dusnyeckre cBOMCTBAa METAJJIOB
12 CnaBsbl. Bbubnuorexa LIOK
https://m.edsoo.ru/00add5d8
13 XHUMHUYECKHE CBOMCTBA METAJIIIOB bubmmoreka [JOK

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

XUMHUYECKUE CBOUCTBA METAJLIOB

Bbu6nmuoreka [JOK

14 https://m.edso0.ru/00add9d4
. Mertasl B mpupo/ie, oo1me Bubmuotexa LIOK
CIIOCOOBI MOTYyYEHUS METAJIIIOB https://m.edsoo.ru/00addd12
y OO0mue MOHATHS 0 KOPPO3HH Bu6morexa LIOK
MeTaia https://m.edsoo.ru/00addbfa
17 [I{esrouHbBIE METAILIIBI bubmmoreka [JOK
https://m.edsoo.ru/00addecQ
18 CoenuHeHUS MICJIOYHBIX METAJIIOB Bbu6nmmoreka [JOK
https://m.edsoo.ru/00addfe2
s O61ua;1uxapaKTepI/1cha 3JIEMEHTOB Bubnmorexa [IOK
riaaBHo# noarpynmnsl | rpynmer https://m.edsoo.ru/00ade104
Baxueii
" AKHCHUIIINE COCTUHCHUS BuGmuotexa LIOK
IICJIOYHO3EMEIIbHBIX METAJIJIOB https://m.edsoo.ru/00ade348
o AJIIOMUHUMN, €70 CTPOEHHE, CBOMCTBA Bubnmorexa [IOK
Y IPUMEHEHUE https://m.edsoo.ru/00ade488
29 CoenuHeHus aIIOMAHUS Bu6nunoreka LIOK
https://m.edsoo.ru/00ade64a
XK K
’s €J1e30, €ro CTpoeiIHe, buzngeckue Bubnorexa [TOK
U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
” I'enernueckue psasl xeneza(ll) u Bu6murorexa LIOK

xeneza(lll). Baxneiimue cosu

https://m.edso0.ru/00ade802



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802

KEIIC3a.

ITpakTuyeckas padora Nel.

o5 «IlosrydyeHue COeUHEHNN METAJIIIOB bubmunoreka [IOK
W M3yHeHHe HX CBOHCTEY https://m.edso0.ru/00adea28
O0001IEHHUE U CUCTEMATHU3ALINS BuGorexa LIOK
26 3HAHUU 0 TeMe: «MeTab» https://m.edsoo.ru/00adec8a
KonTtpomarHas padota Ne2 o teme: BuGmorexa LIOK
27 «Meraib» https://m.edsoo.ru/00adec8a
Hemertaiuibl: aTOMBI 1 IPOCTHIE BuGorexa LIOK
28 Bemectsa. Bosayx. Kuciopon. Oson https://m.edsoo.ru/00adeeab
29 Bonopoxn. Bona bubimoreka [IOK
https://m.edso0.ru/00adf004
30 ["anorensr bubmmnoreka LIOK
https://m.edso0.ru/00adf180
31 CoenuHeHus raJIoreHOB Bu6nunoreka LIOK
https://m.edso0.ru/00adf306
[TosmyyeHue rajoreHos.
buonornueckoe 3auenne u BuGmorexa LIOK
32 HPUMCHCHHUC I'aJIOTCHOB U UX https://m.eds00.ru/00adf518
COEIMHEHUMN.
33 Kucnopon Bbubnuorexa LIOK

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34 CocraB Bo3ayxa bubmunoteka [IOK
https://m.edso0.ru/00adfc20
35 Cepa u ee coeTMHEHUS Bubmoreka LIOK
https://m.edsoo.ru/00adfd9c
o Cepz{aﬂ KI/ICJIOTa: OKUCIUTENBHBIE BuGmorexa LIOK
CBOMCTBA CCPHOM KHUCJIOThI https://m.edsoo.ru/00adfebe
Pemenue 3aau u ynpaxHEeHUN.
37 O00011eHNE U CUCTEMATU3ALNS Bu6mmoreka LIOK
sHAHKH 1o Teme: "HemeTamsr". https://m.edso0.ru/00ae006¢c
38 Aszot Bu6nunoreka LIOK
https://m.edso0.ru/00ae027e
39 AMMBak bubnnorexa LIOK
https://m.edso0.ru/00ae054e
40 Conm aMMOHUS Bbubnuorexa LIOK
https://m.edso0.ru/00ae080a
K )
" VCIIOPOJHBIE COEIMHEHUA a30Ta BuGmorexa LIOK
ABOTHas KHCIIOTA U €€ CONH https://m.edsoo.ru/00ae0bf2
o OKUCIUTENBHBIE CBOMCTBA a30THOM BuGorexa LIOK
KHCJIOTBI https://m.edsoo.ru/00ae0e18
43 docdop u ero coeAMHEHUS bubmmorexa LIOK
https://m.edso0.ru/00ae103e
Ny O0001IEHHE U CUCTEMATHU3ALINS BuGnorexa LIOK

3HAHUM I10 TEME: «Hozlrpynna a3oTa»

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45 Yruepon Bu6muoreka [IOK
https://m.edso00.ru/00ae1156
46 Kucnopoansie coenquuenus yriaepoaa BuGmioreka [IOK
https://m.eds00.ru/00ae1278
o Yraepox — ocHOBa BCel KUBOM BuGmorexa LIOK
IIPUPOJBI https://m.edsoo.ru/00ae14b2
[IpakTuueckas padorta No2
48 «Ilonyuenue, cobupanue u Bu6nmnorexa LIOK
PACITO3HABAHUH TA30B» https://m.edsoo.ru/00ae14b2
49 Kpemuuii u ero coequuenus bubmmoreka [IOK
https://m.edso00.ru/00ae15e8
50 CunukatHasi IPOMBIIIJIEHHOCTb bubmmnorexa LIOK
https://m.edso00.ru/00ae15e8
Pemenue 3ama4d u ynpaxHeHuu 1o
o1 teme: «Iloarpynna yranepona»
[IpakTrdeckas padota Ne3
52 «ITosryuenue coequHEHU Bu6nuoreka [JOK
HEMETAIJIOB U U3YUYEHHUE UX CBOWCTBY» https://m.eds00.ru/00ae1886
P
- ELICHHE 33/1a4 110 TEME BuGmorexa LIOK
«Hemerasmsm https://m.eds0o.ru/00aelae8
P
o ELICHHE 33/1a4 110 TEME BuGmorexa LIOK
«Hemerasmisn https://m.edsoo.ru/00ae1c64
55 KoutponbHas padota Ne3 o teme Bu6nmorexa [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

«HemeTannsny https://m.edsoo.ru/00aelc64
56 XuMus criacaeT MpUuposy Bu6munorexa LIOK
https://m.eds00.ru/00ae1d86
57 XUMHS ¥ KOCMOC bubmmnoreka [IOK
https://m.edso00.ru/00ae35e6
58 [IepcriekTUBBI pa3BUTUS XUMUAU bubnuoreka [IOK
https://m.eds00.ru/00ae1750
[Iepnoanueckuii 3aK0OH 1
59 [Tepnoanueckas cucrema 1.1. Bu6nnoreka [IOK
MenpeneeBa B CBETE€ CTPOCHUS aTOMa hitps://m.edso0.ru/00ae3ded
[Tepuoauueckuii 3aK0H U
60 [Tepuonnueckas cucrema J1.1. Bu6nuoreka [JOK
MenzeneeBa B CBETE CTPOCHUS aTOMa hitps://m.eds00.ru/00ae1750
Buapl XMMHYECKUX CBSI3E€U U TUIIBI
o KPUCTAJUTMYECKUX PELIETOK. ] BuGmorexa LOK
B3anmocBA3b CTPOCHHUS U CBOICTB https://m.eds00.ru/00ae1750
BEIIECTB
Knaccudukanus xuMudeckux
62 pEaKUH IO Pa3JIMYHBIM IPU3HAKAM. bubnuoreka [IOK
CKOPOCTh XMMHUYECKHX PEaKIIHil https://m.eds00.ru/00ae1750
Knaccudukanms u cBoiicTBa
63 bu6mmoreka [IOK

HCOPraHN4YCCKUX BCUICCTB

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
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Knaccudukanms u cBoiicTBa

64 1 bu6mmoreka [IOK
HCOPraHNMYCCKUX BCIICCTB https://m.eds00.ru/00ae4270
['eHeTnueckue psaabl METALIOB,

65 HEMETaIJIOB U MEPEXOIHBIX 1 bubmmnoreka LIOK
METAILIOR https://m.edso0.ru/00ae4270

o HOI[FOTOBKaVK UTOIrOBOM . Bu6morexa [IOK
KOHTPOJILHOM paboTe https://m.edsoo0.ru/00ae0d0a

67 Hrorosas koHTpoJbHas paboTa 1 Bu6mmorexa [JOK

https://m.edso0.ru/00adb33c
A o o

. HAQJIM3 UTOTOBOW KOHTPOJIBHOMU . Bu6miorexa LIOK
paboTEI https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8§ kiacc/ I'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 knacc/ I'abpuemnsa O.C., Octpoymos N.I'., CnaakoB C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenue»

METOANUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus (0a30BwIi ypoBeHb). Peanmzarus TpedoBanuiit ®I'OC ocHOBHOTO 00111€TO

oOpa3zoBaHus: MeTouuecKoe rmocoodue ans yuurens / Kasepuna A. A., [Tuuyruna I'.B.; non
pen.

I'. B. [Inuyrunoii. M. : ®I'BHY «MHcTUTyT cTpaTeruu pa3sutus oopasosanus PAOy», 2022. 81
c.

[IpenoiaBaHye eCTECTBEHHO-HAYYHBIX PEAMETOB B YCIOBUAX OOHOBIICHUS COACPIKAHUS
obmero oopazoBanus: merogudeckoe nocooue / [[leatunA. 0., 3arpannunasH.A.,
HuxumosaE.A. u np.]; nox pen. A.YO.Ilentuna.—M.: ®T'BHY «Uucturyr

cTpareruu pa3BuTusi oopazoBanust PAO». 2021.— 184 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/
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