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INOACHUTEJIbBHASA 3AIINCKA

[IporpamMma o XMMHH Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTeNIbHOW NpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (enepanibHOU
paboueil mporpaMMbl BOCIIUTAHUSA U ¢ YUETOM KOHIEMIMHU MPENoiaBaHus y4eOHOro mpenMeTa
«XuMmus» B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoit deneparym.

[TporpamMa mo XumMuM [a€T OpeACTaBiIeHHE O IensaX, oOIied crparerun oOy4yeHHs,
BOCIIUTaHUsS M pa3BUTH OOyYaroIIUMXcs CpPeACTBAMU Y4e€OHOIro IpeIMeTa, YCTaHABIUBAeT
00s3aTeNIbHOE NIPEIMETHOE COJAEPKAHUE, IIPELyCMaTpUBAET paclpeesIeHue ero Mo Kjiaccam u
CTPYKTYpUPOBaHHUE 110 pa3fiesiaM U TEMaM MPOrpamMMbl 110 XMMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTHKH COJEP)KAaHUSA, PEKOMEHAYEMYIO IIOCJIE€OBATEIbHOCTD
U3YYEHUs] XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JJOTMKU y4eOHOro
Ipolecca, BO3pacTHbIX OCOOEHHOCTEN 00y4daroluXxcsi, OnpeAeseT BO3SMOKHOCTU NpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOI'O 001Iero 00pa3oBaHus, a TAKKe TPeOOBAaHUM K pe3ysibTaTaM 00yueHUs] XUMUH
Ha YpOBHE Leled H3ydeHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JEeSITETLHOCTH 00YUaIOIerocs IO OCBOCHUIO YU€OHOTO COIePIKaHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 POPMHUPOBAHUS MUPOBO33PEHUS 00ydaroIIerocs, ero
IpPEeCTaBICHUN O MAaTepUAIbHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOpMUpyEMbIe XUMUEH
NPEJCTaBICHNS O B3aMMOINPEBPAILCHUAX YHEPTUU U 00 SBOJIIOLIMHU BELIECTB B MPUPOJIE, O MYTIX
pemieHus Ti00alNbHBIX NPOOJIEM YCTOWYMBOTO pPa3BUTHS UEJIOBEUECTBA — CHIPHEBOH,
HHEPreTUUECKOH, MUIIEBOM U AKOJIOrMYECKOl 0€30I1acHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuyeHne XumMuu:

CHOCOOCTBYET peanu3alliM BO3MOXHOCTEM i caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBaHKHE MBIIIIEHHUS] U TBOPUECKUX CIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeIbHOCTH,  OSKCHEPUMEHTAIbHBIX U
UCCIICIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B TIIOBCEJHEBHOMW JKMU3HH, TaKk U B
npogecCHOHAIBHOM 1eATeIbHOCTH;

3HAKOMHUT CO CHENM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOI'O
B3IJI511a HA €UHCTBO NMPUPOBI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUN
€CTECTBEHHO--HAyYHON TPaMOTHOCTH O0YYaIOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUAM, K TPHUpPOJE, K UEJIOBEKY, BHOCHT CBOM BKJaJ B DJKOJOTMYecKoe 0OpazoBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHUS B OOYyYEHMHM XUMHM OOECIEUMBAIOTCS CHEUM(UKON colepKaHus
y4eOHOro TpeaAMeTa, KOTOPBIM SBIISETCS TNeJarornyeckd aJanTHPOBAaHHBIM OTpakeHHEM
0a30BO HAyKN XMMUHU Ha ONpe/IeIEHHOM dTare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOCHHE
00y4aroMKUMHUCS CUCTEMBI EPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHMYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHsl pOrpaMMbl 110 XUMHUHM C(OPMUPOBAHA HA OCHOBE CHCTEMHOIO
nonxoja kK eé€ m3ydeHuro. ConepkaHUE CKIAABIBAETCS U3 CUCTEMBI IOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKoW peakuuu. O0Oe 3TH CUCTEMBI



CTPYKTYPHO OPraHM30BaHbl IO NPHUHILMITY IOCJIENI0BATEIBbHOIO Pa3BUTHUS 3HAHWM HA OCHOBE
TEOPETUUECKHUX MIPEICTABICHUM PA3HOTO YPOBHSL:

— AaTOMHO--MOJIEKYJIIPHOTO YUEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoanueckoro 3akona /JI. . MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU,

— YUYEHUs O CTPOEHUHU aToOMa U XUMUYECKOH CBS3H;

— MpeACTaBICHUH 00 3NIEKTPOIUTHUECKON AUCCOIMAINH BEIIECTB B paCTBOPaX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCd HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJHSAS (QYHKIUN OOBSICHEHHS U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU
MIPaKTUYECKOr0 MPUMEHEHHMS U MOJyYEHUs U3y4aeMbIX BELIECTB.

OcBoeHne MpOrpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOM KAPTUHBI MHpa B JIOTUKE €€ CHCTEMHOW IPUPOJBI,
LEHHOCTHOT'O OTHOILIEHUS K HayYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumMuu
OPOUCXOAUT C TMPHUBJICYEHUEM 3HAHUW M3 paHee M3YUYEHHBIX YYE€OHBIX MPEAMETOB!
«Okpyxaromuii Mup», «buosnorus. 5—7 kinaccel» 1 «Pu3uKa. 7/ Kjacc».

[Tpu u3yyeHr XUMUU IPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB XUMUYECKON HAYKH KakK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIBHOCTH YeIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeaMera COCTOUT B (OPMHUPOBAHUU
CUCTEMBbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHNUH, JIOCTYNHBIX OOOOIIEHNH MHPOBO33PEHYECKOTO XapakTepa, s3bIKa HAyKH, B
MPUOOIIEHNN K HAYYHBIM METOJIaM IMO3HAHUS TTPU U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKIIUid, B
GbopMUPOBaHUM ¥ PA3BUTUU T[O3HABATENbHBIX YMEHHUW M UX TNPUMEHEHUHM B Yy4eOHO-
MO3HABATENbHOM U yueOHO-MCCIIEIOBATENBCKOM 1eATEIbHOCTH, OCBOCHUH MpPaBUl 0€3011acHOrO
oOpallleHus ¢ BEIIeCTBAMHU B ITOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHMHM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XHOE 3HAUYECHUE
MpUOOpENH TaKue 1eTH, KakK:

— (opMHUpPOBaHNUE MHTEIIEKTYAJIIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0OOOpPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATUIO pEIIeHUH, CHOCOOHON aJanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAampaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTHYecKoe MpHOoOIIeHHe oOyvaromuxes K
CaMOCTOSITEJIbHOM ~ TMO3HABATEJIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  IO3HaHMUS,
(GhOpMUPYIOLTUM MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH,

— o0ecreueHre YCIIOBUM, CIIOCOOCTBYIOIMX MPUOOPETEHHUIO OOYUYaIOIIUMUCS OTIBITa
pa3HOOOpa3HOil JEATENPHOCTH, MO3HAHHMS W CAMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIICTEHIIHIT), IMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE JIJISl PA3IMUHBIX BUJIOB JCSITCIBHOCTH;

— (hopmupoBaHue 001IeH (HYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
Yrclie YMEHHN OOBSICHITh M OLICHUWBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TIOMYYCHHBIC TPU HW3YUYEHUH XUMHUU, TPUMEHATh WX TPH peuieHnd mpoldieM B
MOBCEHEBHOMW KU3HU U TPYAOBOM AEATEIbHOCTH;

— (opmupoBanue y 00yJarOmIMXCsl TYMAHUCTUYECKUX OTHOIICHHA, TTOHUMAaHUS IICHHOCTH
XUMHYECKUX 3HAHUU Ui BBIPAOOTKM 3KOJIOTMYECKH IIeJIeCOO0pa3HOro MOBeNEHHsI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHUSI CBOETO 3JI0POBbA M OKPY’KAIOUIEH MPHUPOTHON
cpenst;



—pa3BUTHE MOTHBAIIMH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H CAMOBOCITHTAHUIO
HAa OCHOBE YCBOCHUS OOIICUYEIIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoduIIs ¥ HAMPABICHHOCTH aTbHEHIIIEro 00yueHusI.

OO11ee YUCIIO YacoB, OTBEACHHBIX IS M3YyYCHUS XUMHH Ha YPOBHE OCHOBHOI'O OOILEIrO
obpasoBanusi, cocraBiser 136 yacos: B 8 kitacce — 68 yacos (2 gaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEITIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€JIOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckre CBONCTBAa BEHIECTB. ArperarHoe cocTrosiHue BemiecTB. [lonsitue o
METOJ[aX MMO3HaHUs B XUMUU. YuCThIe BelecTBa U cMecu. CIIocoObI pa3ieeHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JIE€MEHTbl. CHUMBOJIBI XMMHYECKUX 3IIEMEHTOB.
IIpocTble u cnoXxHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BelecTB. OTHOCUTENbHAs aTOMHAsi Macca. OTHOCUTENbHAsT MOJICKYJISIpHAS
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MouspHass macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
YHUCia CTPYKTYPHBIX €AUHUI] BeniecTBa. PacuéTrl o hopmynamM XUMHUYECKUX COCTMHEHUMN.

dusznueckue M XUMHUYECKHE SBICHUSA. XHUMHUUYECKass peakiusi W e€ Npu3HaKh. 3aKOH
COXpaHEHUS MAacChl BEIIECTB. XUMUUeckue ypaBHeHus. Kinaccudukanus XUMHUYECKUX peaKiui
(coenuueHus1, pa3ioKeHUs, 3aMEIIeHHs, 0OMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIOH, MpaBWiIaMHu pabOThI B JIAOOPATOPUHU U MpUEMAMU
oOpaitieHusi ¢ 1abOpPaTOpHBIM O0OpYIOBAaHUEM, M3y4YCHHE U OMHUCaHuE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IcHHE HU3NUECKUX (TUTaBJICHHE BOCKA, TasTHUAE JIb/IA,
pacThpaHue caxapa B CTYIKE, KUIIEHUE M KOHACHCAIMS BOJBI) U XMMHUYEeCKHX (FOPEHHE CBEYH,
NPOKAJIMBAHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE MeJla ¢ KUCIOTON) SIBIICHHM, HAOII0ICHHE
U ONHUCAaHWE TPU3HAKOB TIPOTCKAHUS XHMHUYECKHX peakiuii (pas3liokeHHe caxapa,
B3aUMOJICHCTBHE CEPHOU KUCIIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) npu
HArpeBaHWH, B3auMoOJciicTBHE kene3a ¢ pactBopoM coiau memu (I), m3ydenue crmoco6oB
pa3zieneHus CMeceil: C TIOMOINBI0 MarHuTa, (QWIbTPOBAaHUE, BBIIAPUBAHUE, TUCTUILIAIIHS,
xpoMarorpadusi, TPOBEJACHHE OUYHUCTKH IIOBAPEHHOM CcoJiM, HAOIIO/IEHHEe ¢ OIMHCAaHUE
pEe3yabTaTOB MPOBEAEHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsS] MacChl, CO3JaHHUE
MoJiesiel MOJIeKyT (IIapoCTePKHEBBIX).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaeMEHT W IpOCTOE BEIIECTBO.
HaxoxxaeHue kucioposa B mpupoe, GU3nYeckue U XUMUYeCKHe CBOMCTBA (PEakiuu TOPCHHUS).
Oxkcunel. Ilpumenenue xucnopoma. CrmocoObl TMONyYeHHUs KHUCIOpoJa B Jabopatopuu U
MpoMbIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — aioTporiHass Moau(HuKaIys
KHCJI0pOJa.

TennmoBoii 3hdekT XuUMUYECKOW peakiuy, TEePMOXUMHUYECKHE YpPaBHEHHUS, DK30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxokiaeHue Bojopoda B MPHUPO/IE,
buznyecKre 1 XUMUIECKIE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KuciaoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoOMCTBa BoAbl. Boja kak pactBoputenb. PactBopbl. HackimeHHble u
HEHACBIIICHHbIE PAcTBOpPBI. PacTBOpUMOCTh BelIECTB B BOJE. MaccoBas 10 BELIECTBA B
pacTBope. XuMudeckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE M B JKU3HU



yenoBeka. KpyroBopoT Boabl B mpupojne. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHennid. Oxcunapl. Knaccuduxanus OKCHAOB!
coseobpasyromrie (OCHOBHbBIE, KUCIOTHBIC, aM(pOTepHbIC) U HecoseoOpasytomue. Homenknarypa
OKCHJ0B. PU3NyecKre U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHne okcruaoB.

OcnoBanus. Kiaccudpukanust OcHOBaHMN: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuii. PU3MYECKHME M XUMUYECKUE CBOWCTBAa OCHOBaHuM. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa xkucinot. @uzndyeckue U XUMHUECKHE
cBorcTBa KUCIOT. Pan akruBHoctu metaiioB H. H. bekerosa. Ilonyuyenue kucior.

Comu. Homenknarypa coneil. ®dusnueckue u XuMudeckue coictBa cojeil. [lomydyenue
coJei.

['eneTnueckasi CBA3b MEXKY KJIACCAMH HEOPIaHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpEIeNIEHUE COJIEp)KaHusl KUCIOpOoJa B BO3yXe, MMOIYYEHHE, COOUpaHUeE,
pacrmo3HaBaHWE M HM3yYEHUE CBOICTB KHUCIOpOJa, HaOIIOJCHHE B3aWMOJCWCTBUS BEILIECTB C
KHCIIOPOJIOM U YCJIOBHSI BO3HHUKHOBEHHS M MPEKpalleHUs1 ropeHus (moxapa), 03HaKOMJICHHE C
o0Opa3laMu OKCHJOB M ONUCAaHUE MX CBOMCTB, IOJy4Yy€HHE, COOMpaHue, pPACIIO3HABaHUE U
U3ydeHHe CBOWCTB Bojopoaa (ropenme), B3ammojeiictBue Bogopoaa ¢ okcugom meau (1)
(BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIIOAEHHE 00Pa3IlOB BEIIECTB KOJIMYECTBOM
1 monb, uccnenoBaHue OCOOEHHOCTEH PAaCTBOPEHMS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOTO BEILECTBA,
B3aUMOJICHCTBHE BOJBI C MeTaulaMH (HATpHeM U Kajbliuem) (BO3MOXKHO HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB), HCCIICJIOBAaHNE OOpA3I0B HEOPTaHMYECKHX BEIIECTB PAa3JIMYHBIX KIIaCCOB,
HaOJI0IeHUEe M3MEHEHMsI OKPacKd WHAMKATOPOB B pacTBOPax KHUCJIOT W IIesouel, u3ydeHue
B3aumoeicTBuss okcunma menu (1) ¢ pacTBOpoMm CepHOM KHCIIOTHI, KHCIOT C MeETallaMu,
peakuui HEeUTpanu3aluM, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEILIEHHUE DKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelue
KJIACChl HEOPTaHUYECKUX COECIUHEHUN.

Iepuoauyeckuii 3axoH u Ilepuoanmyeckasi cucrema xumu4yeckux jiaemenros /[. W.
MenpeineeBa. CtpoeHne aToM0OB. XMMHYECKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble MOMBITKM KJIACCH(PUKAIMKU XHMUYECKUX »3JeMeHToB. IloHATme o rpynmax
CXOIHBIX JIEMEHTOB (IIETOYHbIC M HICTOYHO3EMEIbHBIC METAIUIbI, TAOTeHbI, HHEPTHBIC Ta3bl).
DneMEHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUBI U THIIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepumommueckas cucrema XuMHYeCKHX 2diemMeHTtoB [J[. M.
MenneneeBa. Koporkonepuognas u JuMHHONepHoaHas ¢opmbl llepuoanueckoil cucteMsl
xuMuuecknx snemeHToB [[. M. MenneneeBa. Ilepmoasl m rpynmbl. PU3HMYECKHNA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbBIX szaep. W3oromsl. OnekTpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMUYECKUX 3IeMeHTOB [leproauueckoil cucTeMbl
. W. MenneneeBa. XapaKTepUCTUKa XHUMHYECKOrO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIIAM U IIEPUOAAM.



3nauenue [lepunonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3sBUTHA HayKd U npakTuku. 1. V1. MeHnenees — y4€Hbli U IPaKJaHUH.

Xumunyeckas CBSI3b. KoBanentnas (monsipHast u HETIOJISIpHAsT) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucieHusi. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccsl
OKUCJIEHUS U BOCCTAaHOBJIEHMSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm.

U3y4eHrue OO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THAPOKCHUAA
[IUHKa C PacTBOpaMHU KHUCJIOT U IIEJO0Yeil, MPOBEIEHUE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKIuil (TrOpeHHe, PEakuy Pa3JIoKEeHNUs, COCIMHCHHS).

Mescnpeomemnuwie ceasu

Peanuzamus MexXnpeaMEeTHBIX CBSI3€H MPU U3YYEHHUU XMMHH B 8 Kjacce OCYIIECTBIISAETCS
yepe3 HCIIOJIb30BaHHE Kak OOLIMX €CTeCTBEHHO--HAYYHBIX TOHATUH, TaK U MOHSITHIA,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01re ecTecTBEHHO--HAy4yHbIE IOHATHA: Hay4dHbId (akT, TUIOTe3a, TEopus, 3aKOH,
aHaJlW3,  CHUHTE3,  KiIacCU(UKalus,  MEPUOJUYHOCTh,  HAONMIOJEHUE,  HKCIEPHMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, IBJICHHE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, J3JEKTPUUECKUH 3apsis, BELIECTBO, TeNO, OO0BEM, arperatHoe
COCTOSTHUE BEIlECTBA, ra3, (PU3NYECKUE BEIWYUHBI, €IUHUIBI U3MEPEHHs, KOCMOC, IUIaHETH,
383761, ConHle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJbI, TIOJE3HbBIE
HCKOIIa€Mbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKusi

Ilepuonnueckuii 3akoH. llepumommueckas cucrema xumudeckux dnemMeHros J[. M.
MenneneeBa. CrpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XMMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KaJlbLUs U HUX COCIUHEHUH B COOTBETCTBUHU C
MOJIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii cucteMe U CTpPOEHUEM HX aTOMOB.

Crpoenue BeniecTBa: BHJBI XUMHUYECKOW CBA3M. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKHM W BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHETHYecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukarysi XAMUYECKUX PEaKIUil M0 pa3IMuHbIM MpU3HaKaM (M0 YMCIy U COCTaBY
YYaCTBYIOIIMX B peaklUWu BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTeleHeu
OKHCJICHUS] XUMHYECKHX 3JEMEHTOB, IO OOpaTMMOCTH, MO YYacTHIO KaTalnu3aTopa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKUE YPABHEHUS.

[TonsiTie 0 ckopocTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMHYECKHX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. llonsatue o
karanuse. Ilonarne o XxumuueckoM paBHOBecHH. DakToOpbl, BIMSIOIMIME HAa CKOPOCTh
XMMHUYECKON PEAKINU U MOJI0KEHNE XUMUUYECKOTO PABHOBECHS.



OKUCIINUTENIBHO-BOCCTAHOBUTENBHbBIE PEaKLUM, >3JIEKTPOHHBIM OadaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENbHON peakunu. CocTaBiI€HHE YpaBHEHHUI OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOT'O OajaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALMNA. JJIEKTPOJIUTHI U HEJIEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MexaHu3M JHCCOLMALMM BEIIECTB C pPa3IUMYHBIMM BHAAMH XMMHYECKOH CBS3H.
Crenenp aucconuanyu. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YCIOBUS MPOTEKaHHUS peaklUii HOHHOTO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOHCTBa KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpPEACTaBICHUNH 00 >3JIeKTPOJUTHUYECKOW Iuccouuanuu. KadecTBeHHbIE peaklMM Ha HOHBIL.
[TonsaTHE O THIPONU3E COTIEN.

Xumuueckuii IKCnepumenm.

O3HAKOMJICHHE C MOJCIIIMH KPUCTAJUIMYECKUX PEUIETOK HEOPraHMYECKHUX BEILIECTB —
MeTaJuIoB M HeMmetauioB (rpadura W anmasa), CIOXKHBIX BEHIECTB (XJIOpUAa HATPHS),
UCCJIE0BAHUE 3aBUCUMOCTH CKOPOCTH XHMMHMYECKOM pPEaKkIHMH OT BO3JECUCTBUS Pa3IMUHBIX
(akTOpoB, UCCIIEIOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUALIUU
KUCJIOT, Mienoueid M cosedl (BO3MOXKHO HCIIOJBb30BAHUE BHICO MATEPUAIOB), IMPOBEICHHUEC
OIBITOB, WUIIOCTPUPYIOIINX MPU3HAKU MPOTEKAaHHs peakiuii MOHHOro oOMeHa (0Opa3oBaHUE
0Cajika, BBIJCJICHUE Tra3a, O0Opa3oBaHWE BOJBI), OIBITOB, HWUIIOCTPUPYIOIIUX PUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakiuii (rOpeHue, peakiu pas3lIoKCHUsS, COCTUHCHHS),
pacrno3HaBaHWE HEOPraHWYECKUX BELIECTB C IOMOIIBIO KAaYECTBEHHBIX pEaKLUUN Ha HOHBI,
pEeIIeHNE YKCIIEPUMEHTAIbHBIX 3aa4.

HemeTajuibl u MX coeJHHEHUSA

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crernieHu okucieHus. CTpoeHune M (u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHYecKne CBOWCTBa Ha TMpuMepe xyiopa (B3aMMOJCHCTBHE C MeTallaMH, HEMeTaJUIaMH,
menouamu).  Xiopoogopon. ConsiHas — KUCIOTa, XWMHYECKHE CBOWCTBA, IOJydYCHHE,
npuMeHeHue. [[eficTBre Xopa 1 XJIOPOBOJIOPOJa HAa OPraHn3M YelloBeKa. BakHenmue XJI10puasl
Y X HaXO0XJIEHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcCOOEHHOCTHM CTPOEHHUs aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NYECKUEe CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHbIE MOJIU(UKAIIMYA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBOJIOpPOJ, CTpoeHue, (U3MYecKHe M XMMHYeckhe cBoicTBa. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas KUCIOTa, (PU3MUYECKUEe M XMMHUYECKHE CBOICTBa
(oOmme kak TpeACTaBHTENS Kiacca KHCIOT u crenuduueckue). XHUMHUUECKHE PEaKInH,
JeKalle B OCHOBE IPOMBIIUIEHHOTO croco0a TMOJy4YeHHs cepHoW Kuciotel. [Ipumenenue
cepHoi KucaoThl. CoM CepHOl KUCIIOThI, KaueCTBEHHAast peakius Ha cynbdar-uoH. HaxoxeHnue
ceppl M €€ COENMHEHUH B TpUPOAE. XUMHUECKOE 3arps3HEHHE OKpYXKAloIIeW Cpelsl
COCIMHCHUAMH cepbl (KHCIOTHBIC JOXKIU, 3arpsA3HCHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLCHUS.

OObmas xapaktepucthka 31eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCIeHHA. A30T, paclpocTpaHeHHe B Mpupoae, (HU3NYECKue Hu
XUMHUYECKHE CBOMCTBA. KpyroBopoT azota B mpupozae. AMMHUak, ero Gu3ndeckrue 1 XUMUUIECKHE
CBOWCTBA, MoTy4yeHue 1 npumenenue. Coau aMMOHMS, X PU3NUECKUE U XUMHUECKUE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IOJIy4EHHE,
¢u3nyeckne W XHMHUYECKHE CBOMCTBa (00IIME Kak MpPEACTaBHTENs Klacca KHCIOT H
crierpuueckue). Vcrmonp3oBaHWe HHUTPATOB W COJEH aMMOHHS B KadecTBE MHHEPaJbHBIX



yaobopenunii. XUMHUYeCKOe 3arpsi3HCHHE OKPYIKaIOIIeH Cpebl COCAMHEHUSIMH a30Ta (KUCIIOTHBIE
N0, 3arpsi3HCHUE BO3[yXa, MOYBBI U BOJOEMOB). Docdop, auIOTPONHBbIE MOAUDHUKALNU
docdopa, ¢pusndeckue u xummudeckue cpoiicrea. Oxcun pocdopa (V) u docdopras kuciora,
¢du3nyeckue M XUMHMUYECKHE CBOMcTBa, nosydyeHue. Vcnosnb3oBanue ¢ochaToB B KauyecTBe
MHUHEpaJIbHBIX YA0OpEHHIL.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHs. YTJIEpOJ], aLIOTPONHbIE MOAN(DUKAILINK, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoictea. Ancopouus. Kpyrosopor yriepona B mpupoje.
Oxcuapl yraeposa, Ux GU3M4EecKue U XMMHUYECKHE CBOICTBA, IEHCTBHE Ha JKUBbIE OPraHU3MBI,
MOJYYCHHUE U TIPUMEHEHHE. DKOJIOTHYECKHe MPOoOJieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00ANBHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBINH d(PQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKUE M XUMHUYECKHE CBOMCTBA, IOJydyeHHEe W IpuMeHeHHe. KadecTBeHHas
peakuus Ha  KapOoHaT-uMoHbL. ~ Vcmonb3oBaHue  KapOOHAaToB B OBITY, MeEAMIHUHE,
IPOMBIIIICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayampHBIC TIOHATHS 00 OPraHMYECKUX BEUIECTBAX KAK O COSAMHEHHSX YIiepona
(MeraHn, 9TaH, OTWJICH, AaUETWIEH, O3TaHOJN, TIJHLEPHH, YKCycHas Kuciota). IIpuposansie
UCTOYHUKHU YIJICBOAOPOJOB (yrojib, MPHPOAHBIN ra3, He(Th), MPOAYKTHI HX MepepabOTKH
(6eH3uH), UX pob B OBITY U POMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
xKHupax, Oenkax, yriieBoJax — M HMX pOJM B KH3HH 4eJOBeKa. MarepuaabHOE €JMHCTBO
OpPraHUYECKHUX U HEOPraHMUECKUX COEUHEHUI.

KpemHuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJIYYEHHE U TPHUMEHEHHE.
Coenunenuss kpemHus B mpupoxae. OOmme mnpencrasieHuss o0 okcunae kpemuus (IV) wu
KpeMHHEBOH kucnoTe. CHIMKATHI, UX HCIIOJB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BaxxHelimme
CTPOMTENbHbIE MaTepHajbl: KepaMuKa, CTEKJIO, LEMeHT, OeToH, »xene300eToH. I[IpoGiembl
0€301aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEpHaIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenn:

U3ydeHre 00pa3loB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, ITPOBEACHNE
Ka4eCTBEHHBIX PEaKLMi Ha XJIOPUA-WOHBI U HAOJIOJCHUE NMPU3HAKOB UX NMPOTEKAHUs, OIbITHI,
oTpaxaronme (Gpu3ndeckne U XUMHUYECKHE CBOWCTBA TAJOTCHOB M MX COCTMHEHHH (BO3MOXKHO
UCIIOJIb30BAHUE BHUJICOMATEPHAJIOB), O3HAKOMIJICHHE C 00Opa3lamMu XJOpUIOB (rajJoreHHIIoB),
O3HaKOMJICHHE C oOpasiamMu cepbl W €€ COCOUHEHHSIMH (BO3MOXHO HCIIOJIb30BaHHUE
BUJICOMATEpPHAIOB), HaONIOJeHHe Tpolecca OOYIJMBaHUS — caxapa TMOJ  JCHCTBHEM
KOHIIGHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yYeHHE XUMHUYECKUX CBOWCTB pa30aBIeHHON CEpHOM
KHCJIOTHI, TIPOBE/ICHNE KAaUYeCTBCHHOW peakiui Ha Cylib(haT-moH W HAONIOJCHHUE NMpH3HaKa e
MPOTEKaHus, 03HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COCAMHEHUU
(BO3MOXKHO MCTOJIb30BaHKE BHJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yI0OpEeHUH,
nojy4deHue, coOupaHue, paclo3HaBaHWE M HW3yYEHHE CBOWMCTB aMMHakKa, IPOBEJCHUE
Ka4eCTBEHHBIX pEaKIHWi Ha HWOH aMMOHHs W QochaT-WOH W H3YYCHHE TPHU3HAKOB UX
NpPOTEKaHHs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW A30THOM KHCJIOTHI ¢ MeAbi0 (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPUANIOB), M3YYEHHE MOJEJel KPHCTAIUIMYECKUX PEHIETOK ajaMasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIGHHE C IMPOLECCOM aJCOpPOLMH PACTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM NPOTUBOras3a, MoJyuyeHHe, coOOUpaHue, pacro3HaBaHHUe
U U3y4eHHE CBOWCTB YIJIEKHCIIOIO rasa, MpoOBEJCHHE KaueCTBEHHBIX peakluil Ha KapOoHAT H
CHJIMKAaT-MOHBl W M3y4eHHE MPU3HAKOB HUX TMPOTEKaHMs, O3HAKOMJICHHE C NPOAYKIHEH
CUJIMKAaTHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIbHBIX 33/ay M0 TeMe «BakHeniue
HEMETaJIJIbl U UX COCAUHEHUS.



MeTa/liIbl M UX COCIMHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKMX JJIEMEHTOB — METaUIOB HAa OCHOBAaHUU UX
nonoxxeHus B [lepronnueckoit cucteMe Xxumuueckux anemeHToB 1. . MenzaeneeBa u cTrpoeHust
atomoB. CTpoeHue MeTauioB. MeramuMueckass CBA3b M METANIMYECKas KPUCTAIUIMYECKas
peméTKa. ODJIEKTPOXUMUYECKUN psAl HalmpsHkeHUHM MetamuioB. Dusnmyeckne U XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIMe Croco0bl MmoydyeHust MeTauioB. [IoHATHE O KOPPO3UH METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI HX OT Koppo3uu. CruiaBsl (CTalib, YyT'yH, AIOPATIOMHUHUA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[[{erounble MeTaIIBL: TIOJIOkKEHUE B [lepuonueckoil cucTeMe XMuMHUYECKUX 3JIEMEHTOB /.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaxXOXAcHUE B Ipupoje. Pu3ndeckue U XUMUYECKHE
cBoiicTBa (Ha mpuMepe HaTpust ¥ Kayns). OKCH/IbI U THAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue
LIEJIOYHBIX METAJIOB U UX COECIMHEHUM.

[[{emouHo3emMenbHbIE METAJUIBI MarHuid M KajdplUui: mnojoxeHue B Ilepuogmueckoit
cucremMe xumuueckux anemeHToB [[. M. MeHueneeBa, CTpOeHUE MX aTOMOB, HAXOXKICHUE B
npuponae. OU3nyecKue U XMMHUYECKUE CBOMCTBA MarHusl U Kaiblusa. BaxHelmue coeauHeHHs
KabIus (OKCUI, TUAPOKCHI, coJn). JKECTKOCTD BOJIBI M CIIOCOOBI €€ YCTpaHEeHHS.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuueckux saemeHtoB . U.
MeneneeBa, CTpOCHHE aTOMA, HaxOXKJICHHE B Ipupoae. Pu3nyeckre U XMMUYECKUE CBOWCTBA
amoMuHus. AM(OTEpHBIE CBOIICTBA OKCHJIA M THIPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmommnueckoir cucreme xumuueckux osemeHtoB J[. W.
MeHneneeBa, CTpOEHHE aTOMa, HaxoXJIeHUE B npupoae. Pusnueckue U XMMUYECKUE CBONCTBA
xene3a. Okcuapl, Tuapokcuabl U comu skene3a (1) m sxemesa (l1l), ux cocras, cBoiicTBa U
IIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMl MeTauIoB M CIUIaBOB, HMX (DM3MUECKUMU CBOHCTBaMH,
U3y4YCHUE pE3yJIbTATOB KOPPO3MH METaIOB (BO3MOXKHO HCIIOJB30BAHUE BHICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJbIUS U HATPUSI C BOJON (BO3ZMOYKHO MCIIOJIb30BAHUE
BU/ICOMATEPHAJIOB), HCCIEIOBaHUE CBOMCTB KECTKOW BOJBI, IpoIlecca TOPEHUS Keje3a B
Kuciopoze  (BOSMOXKHO — WCIIONB30BaHUE  BHICOMATEPHATIOB), IPH3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI. MarHHs, KaJbIHs, AIIOMUHUSA, IIMHKA, xene3a (1) u xenesa
(1), memu (I1), HaOnrOIEHME W OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMHU HATPHS,
KaJusl ¥ Kaiblus (BO3MOXHO HCIIOJIB30BaHUE BUACOMATEPHAIIOB), HCCIEI0BaHHE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THAPOKCUJIA LIMHKA, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelme MeTamibl U UX COCTMHEHUSI.

XuMus M OKpyKamoLas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHON JKU3HU 4eIOBEKa. be3onacHoe UCIIONIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomip Mpu XUMHUYECKUX OXKOTraxX u
OTPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHe OKpYyKarolied cpeabl (MpeaenpHas TomyCcTHMas KOHIICHTPAIIHs
BeriecTs, nanee — [1JIK). Poib xuMuu B penieHuu SKOIOTHISCKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4deHre 00pas3ioB MaTepHasIoB (CTEKIIO, CIUTaBbl METAJIOB, MOJIMMEPHbBIC MAaTEPHAITbI).

Mestcnpeomemnuwie ceasu

Peanuzanus MEXIpeIMETHBIX CBSI3€H MPH M3YyYEHUU XUMHUH B 9 KJlacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIBHBIX IIPEMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.



OO1me ecTeCTBEHHO-HAYYHbIC TOHITHS. Hay4dHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJ M3,  CHHTE3,  KilacCHpHKauusi,  [EPUOJUYHOCTh,  HAONIOACHUE,  DKCIICPUMEHT,
MO/JICIMPOBAHKE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIA d3PPEKT, TEXHOJIOTHS, MATCPHAIIBL.

dusnka: Martepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI, H3O0TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKU  3apsil, MPOBOJHHUKH, IOJYIPOBOIHHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, Ta3,
pacTBOp, PacTBOPUMOCTh, KpUCTAJUIMYECKass PEIIETKA, CIUIaBbl, (U3UYCCKUE BEIUYHHBI,
€IMHMIIBI U3MEPEHHUS, KOCMUYIECKOE IIPOCTPAHCTBO, IUIAaHEThI, 3BE3/1b1, COJTHIIE.

buosorus: ¢dorocuntes, apixaHue, O6uochepa, 3KOCHCTEMa, MHHEPaJbHbIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

leorpacdus: armocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJbI, TOJE3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBLI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHUS NPOrpaMMbl OCHOBHOIO 0OwIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe OOYYEeHHUsI XMMHUHU B €IMHCTBE YU€OHOH M BOCIIUTATENLHON JIESITEIbHOCTH B
COOTBETCTBMM C  TPAJAULIUOHHBIMH  POCCHMCKMMHU  COIMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE IIPAaBUIAMM M HOpPMaMH IOBEJIEHUS U
CHOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHMSI, CAMOPA3BUTHA U COLIMATU3ALMH 00 yUYaIOIIUXCsl.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAMH M PacIIUpEHHE OMbITa JCSITEIHbHOCTH Ha €€
OCHOBE, B TOM UYHCJIE B YAaCTH:

1)maTpruoTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIC/INI0, TIOHMMaHMSA 3HAYCHHUS XMMHUYECKOW HAyKd B JKM3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpMaLueil 0 MepeJoBbIX AOCTHKEHHUSIX M OTKPBITUAX
MHUPOBOW M OTE€YECTBEHHOH XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHMUAX 00 yCTpoiicTBe
MHpa 1 0011eCTBa,

2)rpakIaHCKOro BOCIIUTAHUS:

IpPEJCTaBICHUS O COLHUAIBHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHUBE, KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOH,
y4eOHO-UCCIIEeI0OBATENIbCKOM, TBOPUECKON M JApYrux BUIAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOM COBMECTHOM J1€ATENbHOCTHU MPHU BBIIIOJHEHUHN Y4eOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIMOJIHEHUM XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOILM B Tpoliecce 3TOW y4yeOHOM NesTeNTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBApUIIECH C TO3WIMH HPABCTBEHHBIX W
IIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIECTBUI MOCTYIIKOB;

3)eHHOCTH HAYYHOT0 MO3HAHMS:

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE U  XHMHYECKOH  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH M COCTABJIAIOLINE OCHOBY IJIs
NOHWMaHMs  CYIIHOCTH  HaydYHOW KApTUHBI MHpa, TMPEICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOIHON CPeoi, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHA;

NO3HABATEIbHbIE MOTHBBI, HAlpaBJICHHbIE Ha IOJIyY€HHE HOBBIX 3HAHUU 10 XUMHH,
HeoOXoauMble Il OOBACHEHHUS HaONI0aeMbIX TMPOLIECCOB U SIBJICHMM, I03HABATEIbHOMH,
MHPOPMAIMOHHON M YNTATEIhCKON KYJIBTYPHI, B TOM YHCJIC HaBBIKOB CAMOCTOSTEITHHON PaOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHON JHUTEPaTypod, JOCTYIMHBIMH TEXHHYECKHMHU CPEJICTBAMH
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTepec K OOyYeHHI0O M TMO3HAHWIO, JHO03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHOW W HCCIIEIOBATEIBCKOM NEATETLHOCTH, K OCOZHAHHOMY BBIOODY
HAINpaBJICHHOCTH M YPOBHs 00yueHUs B JaJIbHEHIIEM,;

4)¢popMupOBaHUS KYJIbTYPbI 310POBBS:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 370POBBIO,
YCTAHOBKM Ha 3[0pPOBbIi 00pa3 >KW3HU, OCO3HAaHME IOCIEACTBUH W HENpPUATHE BPEIHBIX
npuBblYeK (YHOTpEOJICHUsS] ANKOToJsl, HAPKOTHUKOB, KYPEHHsI), HEOOXOIMMOCTH COOJIIOICHUS



mpaBuj 0€30MAaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaJbHOU
JKW3HU,

5)Tpy10BOT0 BOCIIUTAHUSI:

HWHTEPEC K MPAKTUYECKOMY HU3yUYeHHUI0 Tpodeccuii U Tpyaa pa3IMdHOro poja, YBaXCHUE K
TPy U pe3yJibTaTaM TPYJIOBOW JCATEIBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 1O XWMHUHM, OCO3HAHHBIM BHIOOp WHAMBHIYAJbHOH TPACKTOPHH
NPOJODKCHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEUTHON MPOPECCHOHAIBHONW NESITEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MPOGECCHOHATBHOU Cpe/Ie;

6)?K0,10rHYecKOro BOCIUTAHMA:

AKOJIOTHYECKH TIeJIeCO00pa3HOE OTHOIICHHUE K PHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30pOBOro M 0Oe30macHoro obpasa >KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TCHXHUYECKOMY 370POBBIO,
OCO3HAHWE IICHHOCTH COOIOICHUS TPaBHJI 0€30MaCHOTO IMOBEJACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKe B CUTyalHsIX, YTPOKAIOIIKNX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IOJIydaeMble MPH H3yYEHUH XUMUH, A PEHICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPeloi, sl OBBIIICHHS YPOBHS 9KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa dKOJOTHYECKHUX MPOOJIeM M IMyTeH MX PEIIeHUs
HOCpGIICTBOM MCTOOJ0B XUMHUH, DKOJIOTHUYCCKOI'O MBIIIJICHHUS, YMCHI/IFI pYKOBOI[CTBOBaTI)Cﬂ UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMAILHOM MPaKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeI[MeTHI)IX peBy.]'II)TaTOB BBIACIIIFOT 3HAYUMBIC JIs1 q)OpMI/IpOBaHI/ISI
MHPOBO33pEHUs OOIIeHAYYHbIC MOHATHUS (3aKOH, TEOPHs, MPUHIIMII, THIIOTE3a, (aKT, CHCTEMA,
npoIiecc, IKCIEPUMEHT U JIPYTroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUCOHBIX
mpeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHUHN U3 ATUX MPeIMETOB (POPMUPOBATH MPEACTABICHUE O
IEJIOCTHOM HAy4YHOW KapTHHE MHUpPa, U YHHBEpCalbHbIC Y4eOHbIC JeHCTBUS (IIO3HABATEJIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSTHBHBIC), KOTOphIe 00ECIe4YnBalOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTe/1bHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

bBa3oBble JJornyeckue JelHCcCTBUA

yMeHI/Iﬂ HUCIIOJIB30BaATh HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS HpI/I OCBOCHHUHN 3HaHHﬁ:
pacKphIBaTh CMBIC XMMHUYECKUX TOHATHH  (BBLACISATH WX  XapaKTepHbIC IPH3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMU MOHSITHSIMH), UCIOIL30BATh MOHATHUS JJISI OOBSICHEHHUSI
OTIIENbHBIX (PAKTOB W SIBICHMM, BBIOMpATh OCHOBAaHUS M KpUTEPUM Ui KIacCU(pUKALUU
XUMHNYCCKUX BCIICCTB U XUMHUUYCCKHUX peaKHHﬁ, yCTaHaBJ'H/IBaTI) HpI/I'-II/IHHO-CJ'Ie)ICTBeHHBIC CBsI3H
MEXy 00BbEKTaMH U3YYCHUs, CTPOUTH JIOTUIECKHUE PACCYKIACHUS (MHIYKTHBHBIC, ICTyKTUBHBIC,
10 aHAJIOTHH), JEJIaTh BBIBOJIBI U 3aKIIOUCHHUS,

yMEHHE TPUMEHSITh B TPOIECCe MO3HAHUS MOHATHS (MPEIMETHBIC W METAlpeIMETHBIE),
CHMBOJIMYCCKHE (3HAKOBBIC) MOJICIH, HCIOJIb3yeMble B XUMHH, MPEOOPa30BBIBATH HIMPOKO
NPUMEHSICMbBIC B XUMHH MOJICIIbHBIC MPEICTABICHUS — XUMUYCCKHI 3HAK (CHMBOJI 3JIEMCHTA),
XUMHYecKkass ¢GopMyla M YpaBHEHHE XHMHUYECKOH peakUuu — TpU peleHHH YydeOHO-
MO3HABATENBHBIX 3a/ad, C YYETOM OTHX MOJICIBHBIX TPEJICTABICHUNW BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH H3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB H
XUMHNUYCCKUX peaKuHﬁ, BBISIBJIATH 06].]_[1/16 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJIeI[CTBeHHBIe CBsA3U U
HpOTI/IBOpe‘{I/IH B H3yqaeMHx HpOI.IGCC&X U ABJICHUAX.

Ba3oBrble ucciaenoBareJLCKHe AelCTBHA.



YMEHHUE HUCIOJb30BATh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTAa IO3HAHHUSA, a
TaKKe B KadecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIOTE3bl IO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXJACHUI;

npuoOpeTeHre OmbiTa IO IUIAHUPOBAHHUIO, OPraHU3allid U IPOBEIECHUI YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3a X010M IPOLIEcca, CaMOCTOSTEILHO TPOrHO3UPOBATh €ro
pe3yabTatr, (opMyIHpPOBaTH O0OOLICHHS W BHIBOJBI IO pe3yibTaTaM MpPOBEAEHHOTO OIBITA,
UCCIICIOBAHMSI, COCTABIIATh OTYET O MPOAETaHHOM padorTe.

PabGora ¢ unopmanmei:

yMEeHUe BbIOUpaTh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMALIMIO PA3JINYHBIX BUJIOB
U opM mpeacTaBieHus, NOTy4aeMyIO U3 Pa3HbIX HICTOYHUKOB (HAY4YHO-TIOMYJISIPHAS JINTEpaTypa
XMMHYECKOTO COJICpXKaHWs, CIpaBOYHBIC IOCOOMs, pecypchl VHTepHeTa), KpPHUTUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE NPUMEHSTh pa3IMuHble METO/Ibl U 3alPOChl IPU MOUCKE U 0TOOpe HHPOpMALUU U
COOTBETCTBYIOILIMX JIAHHBIX, HEOOXOUMBIX JIJIsl BBIIIOJIHEHHSI YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JaCTH HCIOIB30BAHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIHH, OBIAaJCHUE KYJIbTYPOl aKTUBHOI'O UCIIOJIb30BAHUS Pa3IMYHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpPAaTh ONTUMAIbHYIO (OpMY IHpeAcTaBICHUS
UHPOPMALIMM M WUIIOCTPHPOBATH peIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu GpopmamMu rpaduK 1 UX KOMOWHAIMSMY,

YMEHHE HCMOIb30BaTh U AHAJIM3UPOBATH B Ipolecce yueOHON M Hcclen0BaTeIbCKON
JeSITeIbHOCTH HH(OPMALIMIO O BIMSHUY MPOMBIIIIEHHOCTH, CEILCKOI0 X034UCTBA M TPAHCIIOpTa
Ha COCTOSIHME OKPY KaIOLEH TPUPOTHOMN CPEIbI.

KovMMmyHuKkaTHBHBIE YHHBepcaibHble yueOHbIe 1eiCTBUSA:

yMeHHs 3aJaBaTh BoOmpochl (B xoie muanora W (W) AMCKYCCHH) IO CYIIECTBY
oOcyxknaemMoi Tembl, (HOpPMYyITUPOBaTH CBOM MPEUIOKEHUS OTHOCHUTENIBHO BBITOJHEHHS
MPEJI0KEHHON 3a/1a4H;

YMEHHUSI IPECTABIIATH MTOJIyY€HHbIE Pe3yJIbTaThl I03HABATEILHON NESTEIIbHOCTH B YCTHBIX
U DHUCBbMEHHBIX TEKCTaxX; JAeNaThb IMPE3CHTALUI0 PE3YJbTAaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (1abOpaTOPHOTO OMBITA, JIAOOPATOPHOH palbOTHI 1O HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATEIbHOU U
UCCIIEIOBATENILCKONW JIEATENIbHOCTH TPU PEIIEHUH BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE Yy4éTa
O0IIMX MHTEPECOB M COTJIACOBAHUS TO3UIMHA (0OCYXIeHUS, OOMEH MHEHHUSIMH, <MO3TOBBIC
HITYPMbI», KOOPAUHALIMS COBMECTHBIX JACHCTBHM, ONpeeseHue KpUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHO! pabOThI U JIPYyTHE).

PeryisiTuBHBIC yHHBepcaJbHbIe y4eOHbIe 1eCTBHS:

YMEHHE CAMOCTOSTEIBHO ONPENEIATh LEN AEATENBHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIBHOCTb, BHIOMpATh
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs y4yeOHbIX U [O3HABaTENbHBIX  3ajad,
CaMOCTOSITEJILHO COCTABJISITh WM KOPPEKTHPOBAaTh IPENJIOKEHHBIM alrOpUTM JAEWCTBUN IpU
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJyuYeHHs HOBBIX 3HaHMHA 00 H3y4yaeMbIX OOBEKTax -
BEIIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOHN LIEJH,
YMEHHUE HUCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTBHI, IIpeJlaraéMble B yCJIOBUU 3aaHUN.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMETHBIX pE3yNbTAaTOB II0 OCBOCHHUIO 0053aTENBHOTO COAEPIKaHUS,
YCTaHOBJICHHOTO JIaHHOW (enepasbHOM paboyell TpOrpaMMoOM, BBIJCISIIOT: OCBOCHHBIC



o0yyarolMMHUCST HayyHble 3HAaHUS, YMEHUS M CHOCOOBl JAEHCTBHM, crnenupuueckue s
OpeIMETHOM 00sacTH «XUMUSA», BHUIBI JEATCIBHOCTU IO IOIY4YEHUIO HOBOIO 3HAHMS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX U HOBBIX CHTYallUsX.

K xoHuy oOyueHus B 8 kJiacce IpeIMETHbIE pe3ylbTaTbl Ha 0A30BOM YPOBHE JIOJIKHbI
OTpakaTb c(HOPMUPOBAHHOCTb Y 00YHAIOLIUXCS YMEHHA:

® PaCKpbIBATH CMBICI OCHOBHBIX XMMHMYECKMX IIOHATHW. aTOM, MOJIEKYJa, XUMUYECKUI
BJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMech (OmHOpoxHAas W
HEOJ/IHOPO/IHAs), BAJICHTHOCTb, OTHOCHTENBbHAs aTOMHAas M MOJCKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAas Macca, MaccoBas JOJs XUMHYECKOIO
JJIEeMEHTa B COCIMHEHHM, MOJIAPHBI OO0BEM, OKCHI, KHUCIIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPHLIATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysl, Kiaccuduxanus
PeaKIUi: peakuu COSAUHEHUS, PEAKIIUU PA3JI0KEHMs, PEAKIIUN 3aMEILECHHUs], PEAKLIUN
o0MeHa, 3K30- ¥ SHJIOTEPMUYECKHE peaKl1H, TeIUIOBON 3((eKT peakiuu, SApo aToma,
JJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOUTalb, pajuyc aToMmMa, XMMHYecKas CBS3b,
IIOJISIPHAsE M HENOJISIpHAs KOBAJICHTHAs CBSA3b, MOHHAs CBSA3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi OISl BELIeCTBa (POLICHTHAsI KOHIIEHTPALHS) B PACTBOPE;

® WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IIOHATUH M IPUMEHATH 3TH
IIOHATUSA IIPU ONKMCAHUM BEIIECTB U UX IIPEBPAILCHUN;

® 1ICII0JIB30BATh XMMHUYECKYIO CHUMBOJIUKY [UIsl COCTaBleHUs (OpMyJd BEIIECTB W
YPaBHEHUN XUMUYECKHUX PEAKLIUN;

® OIPEJIENSITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTEINEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, NPUHAMJIEKHOCTh BEIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMmynaM, BHJ XUMHUYECKOM CBS3U
(koBaneHTHAsI ¥ MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbici llepuoamyeckoro 3axona JI. M. MenneneeBa: neMOHCTPUPOBATH
IIOHUMAaHHE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX DJJEMEHTOB OT HX
nosiokenuss B Ilepuonnuueckol cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO YYEHHs], 3aKOHAa ABOTaJIpo;

®ONMCHIBATh M XapakTepuzoBaTh TaOauuHyro Qopmy Ilepuognueckolt cucTeMbI
XMMUYECKUX DJIEMEHTOB. pa3liMyaTh IMOHATHS «riIaBHas moAarpynma (A-rpynma)» u
«moboynass noarpymma (b-rpynma)», Mmamele W OoNbIIME TEPHONBI, COOTHOCHUTH
00o3Ha4yeHus!, KOTopele UMeroTcsl B Tabnuie «lleprognueckas cuctemMa XUMHUYECKHX
anemeHToB J[. . MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKUX JJIEMEHTOB (cocTaB MW 3apsj spa, OOIIee YUCIO D3JICKTPOHOB H
pacnpeielieHue UX 10 3JIEKTPOHHBIM CIIOSIM);

e KJTacCU(PUIMPOBATh XUMHUECKUE 3JIEMEHTBl, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHUE
peakuuu (MO0 YMCIYy M COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIICCTB, MO TEIUIOBOMY
shdexty);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWMCTBA BEIIECTB Pa3IHMYHBIX
KJIACCOB, NOATBEpP)KJAs  ONWCAaHWE IpUMEpaMU  MOJIEKYJSIPHBIX  YPaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEaKLINN;

® [IPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOIO COCTAaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSAX;

® BBIYKCIIATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYKO MaccChl BEILECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOT0 3JIeMeHTa 1o (popMyJie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON PEAKLIUU;



® IPUMEHSITh OCHOBHBIE OMNEPALMH MBICIUTEIBHOU JAESITEIIbHOCTH — aHAIW3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3AINIO, KiacCH(DHUKAIINIO, BBISIBJICHUE NMPHUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJIl M3Y4YEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLUHU,
€CTECTBEHHO-HAaYYHbIE METOJAbl  IIO3HaHWA —  HaOJIIoJeHue, HU3MEpEHUE,
MO/JICIIMPOBAHKE, IKCIIEPUMEHT (peasibHbIN U MBICIICHHBIH);

eCle/OBaTh IMpaBWJIAM  MOJIB30BaHUS XHMHYECKOH Tocymod W 1ab0opaTopHBIM
000opyIOBaHHEM, a TAKXE TMpPaBWIAM OOpAIlEHHS C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMH T10 BBITIOJIHCHHIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB TIO MOJTYYEHHUIO
U coOMpaHUI0 Tra3000pa3HbIX BemlecTB (BOAOPOAa M KHCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € ONPEACIEHHON MAacCCOBOM JOJIEN pacTBOPEHHOIO BEILIECTBA, TUIAHUPOBATH
Y NPOBOJIUTH XMMHUUYECKUE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MOMOIIbIO HHAUKATOPOB (TakMyc, peHoadTaienH, METUIOPAHK U APYTHE).

K koniy oOydeHnus B 9 kjaacce mpeaMeTHBIC pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHN:

® DACKpbIBaTh CMBIC] OCHOBHBIX XHUMHYECKUX MOHSITHH. XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, TPOCTOE BEILIECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKash peaKIusi, XUMHYECKasi
CBsI3b, TEIUIOBOM 3(PEKT peakiuu, MoJb, MOJSPHBIH 00BEM, pacTBOpP, IJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTHUYCCKAS] JTUCCOLMAIUS, PEaKIHd WOHHOTO OOMEHa,
KaTajan3aTop, XHUMHYECKOE paBHOBECHE, OOpAaTHMBIE W HEOOpATUMBIC pPEAKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHH, OKHCJIUTEIIb, BOCCTaHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTaHOBIIEHHE, aIOTpomus, amM(pOTepHOCTb, XWMHUYECKas CBs3b
(koBajyieHTHast, HOHHAs, METaJUIMYeCKas), KPHCTA/UTHUECKas peIéTka, KOPpPO3Hs
METAJJIOB, CIUIAaBbl, CKOPOCTh XHWMHYECKOW PEaKIUH, NPEeAeTIbHO AOMyCTUMas
koHueHtpauus [1/IK BemecTsa;

® IULTIOCTPUPOBATh B3aWMOCBS3h OCHOBHBIX XHMHYECKUX TOHSATUH M TPUMEHSTH 3TH
MOHSTHUS MIPU ONMCAHUM BEIIECTB U X MPEBPAIECHUN;

® ICTIONIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY IS COCTaBlieHHs (GOpMyJl BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUH;

® OIIPEACIIATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
pa3IMYHOrO COCTaBa, MPUHAJUISKHOCTh BEIIECTB K OMNPEACIEHHOMY  KIacCy
coequHeHU 1O (opMysiaaM, BHJ XHMHYECKOH CBs3u (KOBaJCHTHAs, WOHHad,
MeTa/uTnyeckas) B HEOPraHMYCCKUX COCIUHEHUSAX, 3apsj HOHA 10 XHMHYCCKOU
dbopMmyIe, xapakTep Cpelabl B BOJHBIX PAcTBOpPAaX HEOPTaHUYECKUX COCIUHEHUH, TUI
KPUCTAJUIMUECKON pEeIETKA KOHKPETHOTO BEIIECTBRA,

e packpbiBaTh cMbich [lepronnueckoro 3akona /. 1. MenaeneeBa u JeMOHCTPUPOBATh €r0
MOHMMAaHKEe. OIHKCHIBAaTh U XapaKTepu3oBaTh TaOmuuHyro ¢opmy [leprogudeckoii
CHUCTEMBI XMMHYCCKHX ODIIEMCHTOB. pa3iMyaTh MOHATHS «rjaaBHas moxarpymma (A-
rpymmna)» u «mobouHas mnoarpymnmna (b-rpymma)», Manbie W OOJbIINE MEPUOIBI,
COOTHOCHUTh O0O3HAUEHUS, KOTOpPhIE WMEIOTCSI B MEPHOJUYECKOW Tabmuie, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB U
3apsia siIpa, o0Iee YHUCIIO IEKTPOHOB U PACIPeIe/IEHUE UX 110 JIEKTPOHHBIM CIIOSM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWW CBOMCTB DJJIEMEHTOB U UX
COCIMHEHUI B MpeJenax MajblX MEePUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS
HX aTOMOB;



e KJlacCU(pUIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMUYECKHUE
peakimu (MO YHCIy M COCTaBy YYacTBYIOUIMX B PEAaKIUH BELICCTB, IO TEILIOBOMY
3ddeKTy, 10 U3MEHEHHUIO CTETIICHEH OKUCICHUS XUMUYECKUX DIIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATH) OOIME M CcHEHU(PHYSCKUE XHMHYSCKHE CBOICTBA
NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi OMHMCAHUE TIPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLHii;

® COCTaBJIATh YPAaBHEHHS 3JICKTPOJUTHUYECKONW TUCCOIMALMHU KUCIOT, LIeNoYe M Ccoieid,
IIOJIHBIE U COKpPAILLEHHBIE YPABHEHUS PEAKIMI MOHHOTO OOMEHA, YpPAaBHEHUS PEAKIUA,
HNOATBEPXKJAIOIIMX  CYLIECTBOBAHME TI'E€HETHYECKOHW CBA3M MEXIY BeELIECTBAMU
pas3INYHbIX KJIACCOB,;

® DACKpBIBaTh CYIIHOCTh OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIHMi I[OCPEACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCa ATHX PEaKLni;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT WX CTPOEHHUS, BO3MOXHOCTU
NPOTEKAHUSI XUMUYECKUX MPEBPAIICHUH B PA3INYHBIX YCIOBUSX;

® BHIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIDHYIO M MOJIIPHYKO MaccChl BEIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMEHTa 10 (popMylie COeTUHEHHs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOANTH PACUYETHI MO0 YPABHEHHIO XUMHUECKOW PEAKIINH,

ecoONIONaTh MpaBWja TMOJB30BAHMA XHMHUYECKOW TIOCYIOW ¥ J1abOpaToOpHBIM
0o0OpyI0BaHUEM, a TakKe IpaBHUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMU 1O BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMNBITOB IO MOJIYYEHUIO
U cOOMpaHHIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YIIIEKUCIIOTO Ta3a);

® [IPOBOJIUTh PEAKLUH, IMOATBEP’KAAIONINE KAaueCTBEHHBIM COCTAaB pa3lMYHBIX BELIECTB!
pacro3HaBaTh OMBITHBIM TYTEM XJOpuUI-, OpomMua-, uoaua-, kapOoHat-, docdart-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BELIECTB,;

® [I[PUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEIBHON JEATEIEHOCTH — aHalli3 W CHHTE3,
cpaBHEHHMe, O00O0OIIeHHEe, CHCTEeMaTHU3alUIO, BBIABICHHE MNPUYMHHO-CIIEICTBEHHbIX
CBsi3el — JUI1 M3YYEHHUs] CBOMCTB BELIECTB M XMMHUYECKHX pEaKLUH, eCTECTBEHHO-
Hay4YHbIE METOABI T[O3HAHHWS — HAOJIOJIeHWE, W3MEpEeHUe, MOJCIMPOBaHHE,
IKCTIEPUMEHT (pPeasIbHbIA 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 A, b, BKJIACC

KoangecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB H DiekTpoHHbIe (UG pPOBbIE)
n/n TeM NMPOrpamMMbl Bcero Konrpoakupie Hpakrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjnen 1.IlepBoHayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
MPaKTUYECKOM IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmudueckue 15 1 bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2.BaikHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
51 Bosayx. Kucnopoa. [lonsitue 6 bu6nmoreka [JOK
00 okcuIax https://m.edsoo0.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [lonsarue 06 5 1 1 bubnnorexa [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAUHCHUI https://m.edsoo.ru/7f41837c
Hroro o pazneny 30

Pa3nen 3.Ilepuoguueckuii 3axoH u llepuonnyeckas cucrema xumuieckux iementoB JI. U. MenaesieeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU



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

[Tepuonnueckuii 3aKOH U
[lepnonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX diieMenToB [l. 1. ! https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue
aToma
XHUMHUYECKas CBA3b.
3.2 OKHCIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
bu6mmoreka [{OK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
Mosropere 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

TEMATHYECKOE INTAHUPOBAHUE
9A, b KJIACC

KosnyecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne n/m P Konrpoabnbie IIpakTHyeckue (ncpp )
NPOrpaMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3jnen 1.BemecTBO U XUMHYECKHE PeaAKITHU
[ToBTOpeHue u yrirybieHne 3HaHUHA Bbu6mmoreka [JOK
1.1 5 1
OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHIX 4 bubnnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS AUCCOAALIMSI. bu6nmoreka LIOK
1.3 8 1 1
XUMHYECKHE PeakIiu B PaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2.Hemeraiibl M X COeUHEHUS
51 OO6mras XxapaKTepuCTUKa XUMHUECKUX 4 1 bubnuoreka [{OK
' anemeHToB VIIA-rpynmsl. ["anoreHs https://m.edso0.ru/7f41a636
r | S T :
' PYHIHL- 2-€P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
23 snowemonaspym, Ao oobop i | 7 ;  BuGmorelloK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKIX
bub6 OK
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 nomoteia 11

KPEMHUN U UX COCIUHEHUS

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

Hroro mo pazneny 25
Pa3znesa 3.Mera/iibl 4 MX COCANHEHNHA
| . bubnuorexa [JOK
31 Obuue CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
39 B . . 16 bubnmoreka LIOK
' KHCHIIIE METAJLTBL I HX COCIMHCHIA httDSZ//m.EdSOO.I’U/7f41&636
Hroro mo pazueny 20
Pa3nen 4. XuMus u okpy:Kamouias cpeia
41 B 3 bubnunoreka LIOK
. clIecTBa U MaTepI/IaJH)I B JKU3HU YCJIOBCKA https://m.edsoo.ru/7f4la636
Htoro no pazneny 3
n 3 bubmmoteka IIOK
OBTOpeHHe https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 A,B,B KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE

Ne Jara
undgposbie

n/  Tema ypoka Kourpoubnbie  IIpakrnuyeckue  HM3Y4YeH

Bcero oOpa3oBaTe/ibHbIE

I padoTsbI padoThI us
pecypcsl
bubmuoreka [JOK

[Ipeamer xumun. Pone xumuu B
JKA3HU 4ejioBeKa. Tesa 1 BelecTsa

ITonsiTHE O METOAAX MO3HAHUS B
XUMHUHU

https://m.edsoo.ru/ff0d210
c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227
e

[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUN U IPUEMBI
oOpateHus ¢ 1a00paTopHBIM
000py1I0BaHUEM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23d
c

Yuctele BerecTBa U cMecu. CriocoOb!
pas3aeneHus cMecen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26¢
a

[IpakTuyeckas padora Ne 2
«Paznenenue cMeceit (Ha nmpumepe
OYKCTKH TMOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIBL

XUMHUYECKUE 3JICMCHTBL. 3HAKU
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6
C

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be
8



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

bubmuoreka [JOK

8 [TpocThie U CITOKHBIE BEIICCTBA https://m.edsoo.ru/ff0d2a6
C
bubmuoreka [JOK
9 ATOMHO-MOJICKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d5
0
3aKOH NOCTOSHCTBA COCTaBa BEILECTB. bu6mmoreka [IOK
10 Xumudeckas popmyia. BaneHTHOCTD https://m.edsoo.ru/ff0d2ea
aTOMOB XHMHYECKHX 3JIEMEHTOB e
OTHOCHTENIbHAS aTOMHAs Macca. bubmmorexa LIOK
11 https://m.edsoo.ru/ff0d323
OTtHocuTenbHas MOJIEKYJIIpHas Macca c
MaccoBas 107151 XUMHUYECKOTO bubmmorexa LIOK
12 https://m.edsoo.ru/ff0d350
2JIEMEHTa B COEUHEHUH c
KomnuectBo BemtecTsa. Moub. bubmmorexa [JOK
13 https://m.edsoo.ru/ff0d523
Momnspaas macca 0
du3nyeckre U XUMAYECKHUE SIBICHHS. bubmmorexa LOK
14 https://m.edsoo.ru/ff0d37f
XuMuyeckas peakius 3
[Ipu3Haku u ycioBUs NPOTEKAHUS bubmorexa LIOK
15 N https://m.edsoo.ru/ff0d3al
XUMHUYECKUX PEaKIIHA 5
3aKOH COXpaHEHHUsI MacChl BELIECTB. bubmorexa LIOK
16 https://m.edsoo.ru/ff0d3b8
XHUMHUYECKUE yPaBHEHUS 8
17 Brraucnenus koanyecTsa, MacChl bu6mmorekxa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

BELIECTBA 110 YPAaBHEHUSAM
XMUMHMYECKUX PeaKkLui

https://m.edsoo.ru/ff0d570
8

Knaccudukanus XuMrI9ecKux

bubmuoreka [JOK

18 peakuuii (COeAMHEHNUS, Pa3JIOKCHNUS, https://m.edsoo.ru/ff0d3f3
3aMeleHus, 0OMcHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK

19 sHimkIoneauct. O0o0IeHne u https://m.edsoo.ru/ff0d40c
CHUCTeMaTH3alus 3HAHHUI 4
Kontponbnas pabora Nel mo teme Bubmiorexa LIOK

20 https://m.edsoo.ru/ff0d429
«BerecTBa 1 XUMUYECKHE PEAKITMH» 0
Bo3agyx — cmech razos. Cocras bubnuorexa [JOK

21 BO31yxa. Kuciopoa — 31eMeHT u https://m.edsoo.ru/ff0d448
npocToe BeniecTBo. O30H €
duznyeckne 1 XUMUIECKHE CBOMCTBA bu6mmoreka [IOK

22 Kucioponaa (peakiuy OKUCIICHUS, https://m.edsoo.ru/ff0d461
ropenue). [TousTre 00 OKCHIAX 4
CrniocoOsl MoTy4eHus: KHCIopo/ia B bubnmnorexa [JOK

23 J1a00paTOPHU ¥ MPOMBIIIUICHHOCTH. https://m.edso0.ru/ff0d497
[Ipumenenue kucmopoaa a
TennoBoii s ekt xumuueckoit BuGmorexa LIOK

24 DAL, HOMATHE © https://m.edsoo.ru/ff0d479
TEPMOXHUMHYECKOM ypaBHEHUH, IK30- 0
U DHJIOTEPMUYCCKUX PEAKITUIX =
ToruuBo (HedTh, yroib U METaH). bubmuoreka [IOK

25 3arpsizHeHue BO3AyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4
PEIOTBPALIICHUS a

26 [TpaxTuueckas padora Ne 3 mo Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

«[lomyuenue u cobnpanue
KUCJIOpO/a, H3YYeHHUE ero CBOHCTBY

https://m.edsoo.ru/ff0d4ae
2

Bonopon — aneMeHT 1 npocToe

bubmuoreka [JOK

27 https://m.edsoo.ru/ff0d4dd
BelecTBo. Haxoxaenue B mpupoe 0
dusndecKnue U XUMAYECKHE CBOMCTBA bubmmorexa LIOK
28 https://m.edsoo.ru/ff0d4dd
Bojziopoja. [Ipumenenne Bogoposaa 0
bubmuoreka [JOK
29 [ToHsiTHE O KUCIIOTAX U COJIAX https://m.edsoo.ru/ff0d50d
2
Crioco0sI MoTy4eHust BOAOPOa B Bubnuorexa LOK
30 https://m.edsoo.ru/ff0d4dd
nabopaTopuu 0
[IpakTuueckas pabora Ne 4 o Teme bubnnorexa [JOK
31 «[TomyueHue u cooupaHue BOI0poO/Ia, https://m.edsoo.ru/ff0d4f4
WU3Y4YEHUE €r0 CBOMCTB» 2
MounsipHbiii 00BEM Ta30B. 3aKOH bubmorexa LIOK
32 https://m.edsoo.ru/ff0d542
ABoraapo o
Brruncnenus 00bEMa, KOJIMYECTBA bu6mmoreka [JOK
33 BEII[ECTBA ra3a Mo ero M3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJINYECTBY BEIIECTBA MM 00BEMY 0
Brruncnenus 00EMOB ra3oB 110 bu6mmoreka [JOK
34 YPaBHEHMIO peakIMi Ha OCHOBE https://m.edsoo.ru/ff0d570
3aK0HA 0OBEMHBIX OTHOIICHHI Ta30B 8
35 dusndecKknue U XUMAYECKHE CBOMCTBA bu6mmorekxa [IOK

BOJBI

https://m.edsoo.ru/ff0d587



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
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a

CocraB ocHoBauuii. [Toustue 00

bu6mmoreka [IOK

36 https://m.edsoo.ru/ff0d59e
WHUKATOpax 5
B .
Hachieimie 1 HenachCHIG BuGnotexa LIOK

37 . m https://m.edsoo.ru/ff0d5b4
pacTBOpBI. MaccoBasi J0J1s BEIIeCTBa 0
B PacTBOpE -
I1 3] Ne 5
lipuroronteniie pacrsopone BuGanotexa LIOK

38 p o p up . https://m.edsoo.ru/ff0d5eb
onpeeEHHON MaCCOBOM JTOJICH 2
PacTBOPEHHOTO BEIIECTBAY -
KourponsHaas pabora Ne2 1o teme bubmorexa HOK

39 p P - https://m.edsoo.ru/ff0d634
«Kucnopoa. Bonopoa. Boga» 9
Oxkcuppl: cocTaB, Kiaccu(puKanus Bubmiorexa LIOK

40 JIBT: ’ T, https://m.edso0o.ru/ff0d664
HOMEHKJIaTypa o
[Tonyuyenue u xuMHu4yeCcKue CBOMCTBA bubnnorexa [JOK

41 KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664
aM(pOTEpHBIX OKCHJIOB e
OcHoBaHMsI: COCTaB, KJIacCU(UKAIIHS bubmorexa [IOK

42 ' ' R https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
IlonydeHue u XUMHUYECKHE CBOMCTBA bubmorexa HOK

43 y . https://m.edsoo.ru/ff0d67c
OCHOBaHHUI

a
44 Kucnotsr: cocras, kitaccudukanms, bu6mmoreka [IOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee
2

[Tomy4yenue 1 XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

45 https://m.edsoo.ru/ffOdfee
KHCJIOT 2
Comnu (cpenHue): HOMEHKIATYPA, bubmuorexa [JOK

46 CIOCOOBI MOTYYCHHsI, XUMHUCCKHE https://m.edso0.ru/00ad94
CBOMCTBA 74
[TpakTuueckas pabota Ne 6. Pemenue BuGmorexa LIOK

47 AKCIIEPUMEHTANIBHBIX 3a71a4 M0 TeMe https://m.eds0o.ru/00adgb
«OCHOBHLIGU KJIACChl HEOPTAHUYECKUX 7c
COEIMHEHUIT»
['eneTnueckas CBA3b MEXKIY KiIacCaMHu Bubmiorexa LIOK

48 N https://m.edsoo.ru/00ad9a
HEOPTraHWYECKUX COCAMHEHUI 50
O6o6nvleHHe U CI/ICTeMaTI/IfaHI/ISI Butmorexa LOK

49 SHARI 10 TeMe « Basieiiuie https://m.edsoo.ru/00ad9c
MPEICTAaBUTENN HEOPTAHUUECKUX b2
BEILIECTB»
KontponsHas padora Ne3 mo teme bubnnorexa [JOK

50 "OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9e
coeuHEHUN" la
[lepBble MOMBITKH KJIaCCUPHUKALIUN bubnuorexa [IOK

51 XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O https://m.edsoo.ru/00ad9ff
TPYIINax CXOTHBIX AJIEMEHTOB a
[lepronnueckuii 3aK0H U bubnmoreka [JOK

52 [Mepuoanyeckas cucrema https://m.edsoo.ru/00ada5

XAMUYECKUX 3JieMeHTOB [[. 1.

2c
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Menneneena

bu6mmoreka [JOK
53 [Mepuopl, TpyMIIBI, TOATPYIIIIEL https://m.edsoo.ru/00ada5
2C
Ctpoenue aroMoB. CocTaB aTOMHBIX bubmmorexa LIOK
54 https://m.edsoo.ru/00ada3
snaep. N3oTomsl
42
CTtpoeHue AIIeKTPOHHBIX 000I0YeK bubnnorexa [JOK
55 aTOMOB 351eMeHTOB Ileproaudeckoit https://m.edsoo.ru/00ada6
cuctemsl /. 1. MeHaeneeBa bc
XapakTepucTuka XUMHUECKOTO Butmnorexa LOK
56 DUeMetTa To er? HOIOZCHIO B https://m.edsoo.ru/00ada8
[Tepuonuueckon cucreme /1. 1. 24
Menneneena -
3nauenue [lepuoauyeckoro 3akoHa BuGmorexa LIOK
57 UL PASBITIL Hayli 1 HpuaKTHKH' A https://m.edsoo.ru/00ada9
N. MenaeneeB — y4€HbIi, eAaror 1 6e
rpakJIaHUH
DIIEeKTPOOTPUIIATETLHOCTh ATOMOB Bubmuorexa LIOK
58 https://m.edsoo.ru/00adaa
XAMHYECKHUX JICMEHTOB bs
bubmuoreka [JOK
59 HMonHas XuMHuueckas CBs3b https://m.edsoo.ru/00adac
34
KoBanentnas nonsipHas Xumudeckas bubmorexa LIOK
60 https://m.edsoo.ru/00adaa
CBSI3b
b8
61 KoBasienTHast HEMoasipHAs bubmuorexa [JOK
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XUMHUYCCKasA CBA3b

https://m.edsoo.ru/00adaa
b9

bubmuoreka [JOK

62 CrerneHp OKUCTICHUS 1 https://m.edsoo.ru/00adae
28
OKHUCIUTEIIEHO-BOCCTAHOBUTEIIbHBIC Bubmiorexa LIOK
63 1 https://m.edsoo.ru/00adb0
peakuuu
76
bubmuoreka [JOK
64 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb0
76
O06001IeHNe U CHCTeMAaTHU3AIHS bubnuorexa [JOK
65 3HaHui 1o TeMe « CTpoeHHe aToma. 1 https://m.edsoo.ru/00adb4
CrtpoeHue BeniecTBa». 86
KonTponsHnas padora Ned no Teme bubnnorexa [JOK
66 «Ctpoenune aroma. XuMHUYecKast 1 https://m.edsoo.ru/00adb3
CBSI3b» 3c
IToBrOpenue temsbl «Ilepuoanueckas bubnmnorexa [JOK
67 CHUCTeMa XUMHUYECKUX JIEMEHTOB 1 https://m.edsoo.ru/00ad9c
J.1.MenneneeBa» b2
[ToBTOpenue Tembl « OKUCITUTEITBHO- Bubmiorexa LIOK
68 1 https://m.edsoo.ru/ff0d61c
BOCCTAaHOBUTEJIHHBIE PEAKIIHI» 5
OBILEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
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INOYPOYHOE IIVTAHUPOBAHUE

9 Ab KJIACC
KoimnuecTBo yacos
N Jara JIeKTPOHHbIE HU(PPOBbIE
Tema ypoxa Konrpoubnsie IIpakTnyeckue oOpa3zoBaTejbHbIE
n/n Bcero H3ydeHust
padoThI padoTbI pecypcbl
[Tepuonuueckuii 3aK0H.
[lepuoanueckast cuctema 1 bubnnorexa [JOK
XUMHYECKHX 3ementoB [1. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B M3MEHCHUH
. P 1 bubmuoreka [JOK
CBOMCTB XUMUYECKHUX HJIIEMEHTOB
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIATypa 1 bu6nuoreka [IOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buipl XMuMU4YeCKON CBS3U U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel no Teme
«IToBTOpenue u yriyoneHue 1 1
3HAHUM OCHOBHBIX pa3esioB Kypca
8 kimacca»
Knaccudukanus XumMuueckux 1 bu6mmoreka [JOK
PeaKIuii 0 Pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
n P 1 bubmuoreka [JOK
eakuuu. [IoHATHE O TOMOT€HHBIX U
beaitt https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEAKIIMIX
IlonsiTHE 0 XUMHYECKOM 1 bu6mmorexa [{OK

paBHOBecHH. DAaKTOPHI, BIUSIONTUE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOM pCaKkuuun
" IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHS
9 OxucauTensHO- bubnmorexa [JOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKON
10 ,[[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'ILHBIe U cia0ble bubmorexa HOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnsle ypaBHEHUS peakuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JUCCOLIMAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUI 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8h2
ANEKTPOIUTUICCKON TUCCOITUAITTT
14 [TonsiTne 0 ruaponu3e coen bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O060011eHre U crcTeMaTH3alus bubnmorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «PI')GHIGHI/IC BKCHpepI/IMeHTaJ'II)HBIX bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3amau»
KontponsHas pabora Ne2 o teme
17 «INEKTPOIUTHYECKAS bubnuoreka [JOK

nuccoruanusi. XUMHUYECKHE
peaKIu B pacCTBOpax»

https://m.edsoo.ru/00addec0
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OO01mas XxapakTepuCcTHKa raJlOreHOB.

18 XHUMHYECKUE CBOMCTBA HA IPUMEPE Bu6mmorexa LIOK
PHMED https://m.edsoo.ru/00addfe2
XJiopa
Xn .C )
19 sunncokne crofcrsa, noayvene biorera LIOK
IO ’ https://m.edsoo.ru/00ade104
MIPUMEHCHUE
I1 6ota No 2
20 ((EiiTHZi;I;a:OizHOOT; KI/ICJI:;)I)ITeMe Bubnuorexa LIOK
YHEHIE COT ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
B
2L xuvmcorn peaa,ccn o bimorera LIOK
PEATHHIH, A https://m.edsoo.ru/00ade488
U3 PEareHToB JlaH B U30BITKE
99 OO11as xapakTeprCcTUKA SJIEMEHTOB bubnnorexka [JOK
VIA-rpymrmsl https://m.edsoo.ru/00ade64a
AnioTponHble MOIU(UKALIUY CEPBHI.
Haxoxnaenue cepsl u €€ bubnnorexa [JOK
23 .
COCJIMHEHUH B TPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
C , ,
26 quamcere n imicere biorera LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
O .C )
25 duaccnie n umecne Brmorera LIOK
B https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHNE
XUMHUYECKUE PEAKIINH, JICKAIIHE B
26 OCHOBE TIPOMBIIIUIEHHOTO criocoba bubnmoreka [JOK

MOJIyYEHUSI CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarOILEH Cpebl
COETUHEHUSIMH CEpBI

Briuunciienre MaccoBoOi 101U

bubmuoreka [JOK

27
BBIXOJIa IPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTHKA SJICMEHTOB
VA-rpynmsl. A3or,

28 acCIPOCTPaHCHHE B IIPUPOJIC Bubmmorexa LOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
(bu3HYeCcKre U XUMUICCKUE
CBOICTBa
AMMHak, ero Gu3HYECKue U

29 XUMHYECKHE CBOMCTBA, IMOJyYCHUE bubmmorexa LIOK

» HOY https://m.edso0.ru/00adf004
1 IPUMEHEHHUE
I1 6ota Ne 3
p | et
yqv 3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A30THas KucioTa, €€ pusnueckue u bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEN

o | e v
YAODPEHHI: . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIMIEH CpeIbI
COECIMHEHHMSIMH a30Ta
o .0 V

33 (b(;)cc(%)(()) pHaﬂKISI/I;Ifﬂ((i;):: q)q?gjn(qelfne " bubmmorexa LIOK

P L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTyYCHUE
u
crniosib3oBaHue GocdaToB B Butmorexa LIOK
34 Ka4yecTBE MHUHEPAIbHBIX

ynobpenuii. 3arps3HeHne

https://m.edso0.ru/00adfc20
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MPUPOIHON cperbl hocharamu

Yrnepon, pacnpocTpaHeHHE B

bu6 OK
npupoe, Gu3nIecKue u 1 nonmoreka 11

https://m.edsoo.ru/00adfd9c

XUMHUYECKHE CBOMCTBA

Oxkcupl yraeposa, ux puznueckue
A XUMHYECKHE CBOMCTBA.

DKOJIOTUYECKUE IIPOOIIEMBI 1 bubmorexa [IOK
p ' https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIIOM yTIIepoaa
(V)
N bubmuoreka [JOK
VYroapHas KUCIIOTA U €€ COJIU 1

https://m.edso0.ru/00ae006c

[IpakTuueckas padbora Ne 4 o Teme

"[loydyeHue yriaeKucioro rasa. 1 1 bubnuoreka [IOK

KauectBeHHas peakius Ha https://m.edso0.ru/00ae027e

KapOoHaT-uoH"

[TepBoHavaIbHBIE TOHATHS 00

OplE:lHI/ILIGCKI/IX BEILIECTBAX KAK O 1 Bubmiorexa LIOK
https://m.edso0.ru/00ae054e

COEIMHEHUSX YTaepoaa

Kpemuuii u ero coeiuHeHus 1 bubmorexa [JOK
https://m.edso0.ru/00ae080a

[IpakTuyeckas pabora Ne 5.

Pemenue skcnepuMeHTanbHbIX 1 1 bubnmnorexa [JOK

3a1a4 1o teMe «BaxxHelmme https://m.edso0.ru/00ae0bf2

HEMETAJUTB U UX COSTMHEHHS»

KOHTpOJIVLHa;I pabota Ne3 o Teme BuGmorexa LIOK

«BaxHelme HeMeTauIbl U UX 1 1

https://m.edso0.ru/00ae0e18

COEIUHEHU»

OO6mr1ast xapakTepucTHUKa 1 bubnuorexa [JOK
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XUMUYECKUX JIIEMEHTOB —
MeTaioB. MeTtannudeckas CBsI3b U
MeTaJIn4yecKasi Kpucrauinyeckas
pemérka. @u3nveckue CBOMCTBa
METaJJIOB

XUMHUYECKHE CBOUCTBA METAJLIOB.

https://m.edso0.ru/00ae103e

44 DNEeKTPOXUMHUYECKUH P Bu6mnorexa LIOK
. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJlIOB
OO61re cnocoObl MOTY4EeHUS
MeTtasuioB. CiutaBel. BerauciaeHus
45 110 YPaBHEHUSAM XUMHUYECKUX Bubmiorexa LIOK
. https://m.edsoo.ru/00ael1156
peaKIuii, eClii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ael1278
47 [IlenouHbIE METAIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
Kajus https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMeNbHBIE METATIIBI — bu6mmoreka [IOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxneiinme coenMHEHU KaJIbIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o01IeHre U cucTeMaTr3aIus
3HAHUI
59 JKEcTKOCTh BOBI U CITIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEeHUs https://m.edso0o.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubnmorexa [JOK
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"YKECTKOCTh BOJIBI U METOJIBI €6

https://m.edso0.ru/00aelae8

yCTpaHeHUs "
. bubnuorexa LIOK
>4 AdtiomHi https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCUIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeeso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIIPOKCUIBI U COJIU bubnuorexa [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALUS
3HaHUU
[IpakTuueckas pabora Ne 7.
59 Pemenue skcnepuMeHTanbHbBIX bubnuoreka [JOK
3a7ay o Teme «BakHeime https://m.edso0.ru/00ae3de8
METaJIBI U UX COSTMHEHUS»
Berarcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJTUH
W3 pEareHTOB JIaH B U30BITKE WIH bubnuoreka [JOK
60
COJIEPKUT TpUMecH. Brruucinenus https://m.edso00.ru/00ae1750
MacCOBOH JOJU BBIXOJIa MPOIYKTA
peakuuu
61 O00011IeHIE U CUCTEMATHU3ALIHS
3HaHUU
KonTponbnas pabora Ned no teme
62 «BaxHele MeTaibl i UX
COETMHEHUS»
63 BemectBa u matepuansl B bubnmorexa [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBCEIHEBHOU KU3HU YEJIOBEKA

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

XUMUYECKOE 3arpsi3HEHUE bubmuoreka [JOK
64 . 1
OKpYKaIoIIeH CpeJIbl https://m.edsoo.ru/00ae4270
65 Posnb xumMum B pereHun 1 bubmuorexa [JOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
[ToBTOpenue tembi« MoHHbIE bubmumorexa [IOK
66 . 1
YpaBHEHUS peaKIuii» https://m.edsoo.ru/00ae0d0a
bu6 K
67 [ToBTOpeHUE TEeMBbI «MeTaIbI» 1 hgpijll(;;éel;ii?’u /00adb33c
bu6 K
68 [ToBTOpeHue Temsbl « HemeTammbi» 1 hgp::jll(;:.egjascﬁ).oru /00ad9ch?
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIEYEHME OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., Octpoymos W.I'., Cragkos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenbcTBO «IIpocBemenune»
» Xumust, 9 kinacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AKIIMOHEPHOE

obmectBo «M3natenscTBo «IIpocBemnieHne»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

KonTponbHo-u3mepurensubsie MaTepuainbl. Xumus.8 kiaacc. M.:.BAKO. Cocr.
E.H.CtpensauxoBa, H.I1.Tpoerybosa.

O.C.I'abpuensH, H.IT.Bockob6oiinnkosa, A.B.flmykosa. " HacTonpHast kHUra yYUTENs] XUMHH
8 kmacc".

KonTponpHO-u3Mepurensabie MaTepuansl. Xumus.9 kiaacc. M.:.BAKO. Cocr.
E.H.CrpensauxoBa, H.I1.Tpoery6oga.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [{OK
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