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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMHH Ha YpOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OOO, a Taxke Ha OCHOBE (enepanbHON
paboueii mporpaMMbl BOCIIMTAHUS W C YIETOM KOHIETIHU MPENoIaBaHus y4eOHOro mpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoin deneparum.

[Iporpamma mo XuMmMuM Ja€T OpeACTaBICHHE O ILEsAX, oOmel crpareruu oO0ydeHus,
BOCIIUTAaHUA M Pa3BUTHA OOYYAIOIIMXCA CPEACTBAMH Y4YeOHOTO IpEeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COJEpKaHUE, MPelyCMaTpUBaeT paclpe/elieHne ero mo kKjaccam u
CTPYKTYPHUPOBAHHE 110 pa3feslaM U TEMaM IPOrpaMMbl 110 XMMHH, OIIPEAEISET KOJINYECTBECHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KAaHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTD
U3yUYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JOIMKH Y4eOHOTO
polecca, BO3pacTHBIX OCOOCHHOCTEN 00y4daromuXcsi, ONpeaAeseT BO3MOXHOCTU MpeAMeTa JJis
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMs OCHOBHOM 00Opa3oBaTelbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a TaKKe TPeOOBaHUIM K pe3ylbTaTaM 00yueHUs] XUMHUH
Ha YpOBHE Leleld M3y4YeHUs TMpeaIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOM
JESTEIBHOCTH 00YyYaroIIerocst 1o OCBOEHUIO YU4eOHOI0 COJIepKaHuUs.

3HaHUE XUMHUH CIYKHUT OCHOBOM JU1s (POPMUPOBAHUS MUPOBO33pEHHSI 00Y4aOLIErocs, ero
IpEeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIe XUMHEN
NPEJCTAaBICHUS O B3aUMOIIPEBPALIICHUAX YHEPTUU U 00 IBOJIIOLUH BEIIECTB B MPHUPOJIE, O IMyTSIX
pemieHus Ti00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
9HEpPreTU4eCcKo, MUILEBOM U SKOJIOrMYECKON 6e301aCHOCTH, POOIEM 3PaBOOXPAHEHHUS.

N3ydyeHne Xumuu:

CHOCOOCTBYET peanu3al BO3MOXHOCTEW s caMopa3BUTHS U (OpPMUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011l U PyHKINOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHE MBILUICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00yyaroumxcs,
HaBBIKOB MX  CaMOCTOSITENIbHON  yuyeOHOH  JEsATEeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOM KHM3HM, Tak H B
po(hecCHOHATLHOM JIeATEIIBHOCTH;

3HaKOMUT €O CHEHM(PHUKON HAYYHOIO MBIIICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3IJIs/1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOU T'PaMOTHOCTH O0YYaIOLINXCS;

CHOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJAaJ B DJKOJOTHYECKOe 0OpazoBaHue
oOyyJaromuxcs.

JlanHbple HampaBieHHs B OOyYeHMM XUMHMM 00€CIeuMBarOTCs cnenudukoil conepxaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TEJAarornyeckd aJanTHPOBAHHBIM OTpaKEHHEM
0a30BOI HAYKH XMMHUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroMKMHUCS CUCTEMBI NEPBOHAYATIBHBIX TMOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUH OPTraHUYECKON XUMUH.

CtpykTypa coaepxaHHs MPOrpaMMbl MO XMMHHM c(OpMHpOBaHa Ha OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepkaHUe CKIAAbIBAETCS M3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI IMOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHU30BaHbl II0 NPUHLMILY IIOCJIEI0BATEIBLHOIO PAa3BUTHs 3HAHUKW HAa OCHOBE
TEOPETHUYECKUX NPEICTABICHUIN PA3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa /. 1. MenzeneeBa kak OCHOBHOTI'O 3aKOHA XMMMH;

— YY€HHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSA3H;

— IPEACTaBIECHUN 00 AJIEKTPOIUTHUECKON AUCCOLMAIINY BEILIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE DMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOIO YPOBHSI K JpYyromy,
BBITOJIHSASL (DYHKIMU OOBSICHEHHS] W NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOr0 IPUMEHEHHUS U ITOJTYyYEHHs H3y4YaeMbIX BEIIECTB.

OcBoeHue mporpamMmbl 0 XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO IIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOH IIPUPOIBI,
LIEHHOCTHOI'O OTHOLIEHUs K HAyYHOMY 3HaHUIO U METOJIaM II03HaHMs B HayKe. M3ydenue xumuun
IPOUCXOAUT C MPHUBJICYEHUEM 3HAHUW U3 paHEe M3YUEHHBIX YYEOHBIX IPEIAMETOB:
«Oxkpyxaronmii Mupy», «buonorus. 5—7 kiacce» U «Pu3uKa. 7 KI1acc.

[Tpu n3yueHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOI HAayKH Kak
00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTUYECKOMN NEATEIBHOCTH YEJIOBEKA U KAaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3aiaya y4eOHOro MpeaMeTa COCTOUT B (pOPMHUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
HOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
npruOOIIEHNN K HAYYHBIM METOaM MO3HAHMS [P N3YYEHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(GopMUPOBAHMKM M PAa3BUTHH IO3HABATEJIbHBIX YMEHUH M HMX NPUMEHEHUHM B Y4yeOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl O€3011acCHOI0
0OpaleHus C BeIIECTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy M3ydyeHMH XMMUU Ha ypOBHE OCHOBHOIO 00IEero oOpa3oBaHUS Ba)KHOE 3HAUYECHUE
npuoOpenu Takue e, KaK:

— (popmHupoBaHUE MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpa30BaHMIO,
COTPYAHHUYECTBY, CaMOCTOSATEIHOMY IPHHATUIO PELICHUH, CIHOCOOHOM aJanTHpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HamnpaBJICHHOCTh OOYYEHHS Ha CHUCTEMaTHYECKOe NpHOOIIeHHEe OOyJaromuxcs K
CaMOCTOSITEJIBHOW ~ ITO3HABATEJIIBHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IO3HAHUf,
(GopMHPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XUMUH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYaIOIUMHUCS OIbITa
pa3HOOOpa3HONW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KJIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUAOB JESATEIIbHOCTH;

— (hopmupoBanue obmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAY4YHOW TPaMOTHOCTH, B TOM
quciae YMEHUHA OOBSCHATH U OLICHHWBAThH SIBJICHUS OKPY’)KAIOLIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMbIT, IOJIYYEHHbIE IPU M3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pPEIIEHUU NpodieM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (hopMupoBaHue y o0yvaromuxcs ryMaHUCTHUECKUX OTHOUIEHNH, TOHUMaHMs [IEHHOCTH
XUMHUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTHYECKH IIEJIeCOO0Pa3HOT0 MOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHUS CBOETO 30POBbS M OKPYXAIOIIEH MPUPOIHOMN
cpensl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMS OOIEYETOBEYECKHX IEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIIs ¥ HAPaBICHHOCTH JAaJbHEUIIET0 00yUeHHS.



OO1miee 4nciIo 4acoB, OTBEACHHBIX I M3YYEHHUS XMMHUU HAa YPOBHE OCHOBHOTO OOILETro
oOpa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEZAEIO).



COJAEP/)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauYa/bHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJNOBEKA. XMMHS B CUCTEME HayK. lTeima u
BemecTBa. Du3nyeckre CBONCTBAa BEIIECTB. ArperarHoe cocrosinue BemiecTB. [lonstue o
MeTOo/ax MOo3HaHMs B XUMHH. UHCThIE BemecTBa U cMecH. CriocoObl pa3iesieHrs CMECeH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTblie u ci0XKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢dopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHASA aTOMHAasg Macca. OTHOCUTENIbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTAa B COCIMHEHHH.

KosmmuectBo BemecrBa. Monbs. MonsipHass macca. B3anmMoCBsA3b KOJIMYECTBA, MACChI U
Yucia CTPYKTYPHBIX €IMHHMI] BeIIecTBa. Pacy€Trl o hopMynaM XUMHUYECKUX COSTUMHEHUN.

®u3nueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXPaHEHUS MAacCChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kimaccudukanus XuMudeckux peakuui
(coenuHeHus, pa3noKeHHs, 3aMelIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYJOi, MmpaBuiiaMud paboThl B J1abopaTopuu U mpuéMamu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OpYIOBAaHUEM, M3YUYEHHE U OmMHcaHue (U3NYECKUX CBOHCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB, HAOMIOIeHNE (PU3HUECKUX (IIJIABICHUE BOCKA, TASTHHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJCHCAIMS BOJABI) U XUMUYECKUX (TOPCHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICIICTBIE MeJla ¢ KUCIIOTOI) sSBICHU, Ha0t01eHne
M ONKCAaHWE TPU3HAKOB NPOTEKAaHUS XMMHUUYECKMX peakuui (pasjioKeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aUMOJCcTBUE jkene3a c pacTBopoM coiu menu (1), m3ydenume crmoco6oB
pa3ieneHus CMeceil: C TOMOIIBI0 MarHuTa, (QWIBTPOBAHWE, BBIIAPUBAHUE, TUCTUILIAIINS,
xpomaTtorpadus, TMpoBeIEeHHWE OYUCTKHA TMOBAPEHHON COJM, HaONIOJIEHHE U ONHCaHUE
pe3yabTaTOB IMPOBEJAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsT MAacCChl, CO3/IaHUE
MoO/IeJIel MOJIEKYT (IIapOCTEP KHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopom — 3leMEHT M MpOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoje, Gpu3nueckue U XUMHUUECKHE CBOMCTBA (PEaKIi TOPEHHUS).
Oxcupgpl. Ilpumenenue xucnopoga. CrnocoObl MOJIydeHHs KHCIOpoJa B JlabopaTopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — aioTponHas MOIu(HUKAIAs
KHCIJIOPO/Ja.

TemnoBoit 3(hdekT XuMUYEeCKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHHUS, DJK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
nMapHUKOBOTO (D eKTa, pazpyieHrne 030HOBOTO CJIOS.

Bomopon — »smeMeHT UM mpoctoe BewiecTBo. HaxokaeHue Bogopoda B NPUPOJE,
dbuznyecKre 1 XUMUIECKHE CBOWCTBA, MPUMEHEHHE, CITIOCOOBI oMyueHus. KucioTsl u comu.

Momnsipabiii 00b€M ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBolcTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacelennsle u
HEHACBIIICHHBbIE PacTBOpPbI. PacTBOpHMOCTh BellecTB B Boje. MaccoBasi A0Js BELIECTBAa B
pacTBope. XuUMHUecKue cBOMCTBa BOAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE U B KU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHnid. Oxcuapl. Krnaccuduxaius OKCHAOB:
coneoOpa3yromire (OCHOBHBIE, KUCTIOTHBIE, aM(OTepHbIe) U HecoleoOpasyromue. HoMeHnknatypa
oKcua0B. DU3NUECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHue okCuaoB.

OcHoBanus. Kraccudukanuss ocHoBaHUM: WIENOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocHoBanuil. du3nyeckue M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyeckue ¥ XUMHUYECKUE
cBoiicTBa kuciaot. P aktuBHoctu metamioB H. H. bekerosa. Ilosyyenne kucior.

Conu. Homenkiarypa coseil. @u3nyeckrue U XMMUYECKUE CBOWCTBa cosieil. [lomyuenue
COJICH.

['eneTndeckasi CBSI3b MEXKIy KJIacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeIeNIeHNE COJIepKaHusl KUCIopoia B BO3yXe, MOJIyUyeHue, cooupanue,
pacrmo3HaBaHWE M HM3yYEHUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aWMOJCWCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHUKHOBEHUSI M IMPEKpaIICHUsi TOpeHus (mokapa), 03HAKOMJICHHUE C
oOpasamMu OKCHUJIOB U OINHUCAHWE HMX CBOWCTB, IMOJIydeHHE, COOHMpaHue, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3ammojueiictBue Bojopoga ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHKE BHIEOMATEPUAIOB), HAOMIOEHHE O0PA3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaeaoBaHUE OCOOEHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAxX KHUCIOT U IIEJIOYEH, H3yueHHUe
B3aumozeiictBus oxkcuga menu (ll) ¢ pactBopom cepHON KHCIOTBI, KHCIOT C METaJUIaMU,
peaKuuii HEUTpalIu3aluu, [OJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 110 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Iepuoanyeckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /I, U.
MenpaeneeBa. CTpoeHue aToM0OB. XMMUYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCUPUKALUKM XUMHUYECKUX dleMeHToB. [loHsATHE 0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIC U IIEJIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DJIEMEHTHI, KOTOphIE 00pa3yoT aM()OTEPHBIC OKCHJIBI M TUIPOKCHUIBI.

[lepuonnueckuit 3akoH. Ilepmoamueckass cucrema xumuyeckux »saemMeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [lepuogudeckoid CUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3WYECKUNA CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPHO/IAa U TPYIIIIHI JIEMEHTA.

Crtpoenne aromoB. CoctaB artoMHbIX saep. HW3orombl. nekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX deMeHToB [leproaudeckoii cCUCTEMbI
. W. MeHnneneeBa. XapaKTepUCTUKAa XHMHUYECKOIO 3JJIEMEHTAa [0 €ro IMOJOXEHUIO B
ITepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIIaM U MEPUOJaM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIS pa3BUTHA Hayku U npakTuku. J[. . Mennenees — y4€HbIN U IpakJaHUH.

Xumuueckas CBS3b. KoBasientHas (monsipHas u HEMOoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHUCJICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBUE THIPOKCH]IA
IMHKA C pacTBOpaMu KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUTIHOCTPUPYIOIIUX MPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIHH (TOpEHNE, PEAaKIIUU PA3TIOKECHHS, COSTUHEHNS).

Mesricnpeomemmnie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3EH MPU U3YYEHUH XUMHH B 8 KJacce OCYLIECTBIISETCS
yepe3 HCIOJIb30BAHME Kak OONIMX eCTECTBEHHO--HAYYHBIX TIOHATHUH, TaK W TOHATHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAYy4YHBbIE TOHATUSA: HAay4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHUHTe3,  KilacCUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHUE,  DIKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUN 3apsl, BELIECTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYHHBI, CIUHHUIBI U3MEPEHHS, KOCMOC, MIIAHETHI,
3BE3561, ComHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa.

['eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOpPHbIE MOPOJIbI, IOJIE3HbIC
HCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 0O0miero o0Opa3oBaHus
JOCTUT'AOTCA B X0O1€ O6y‘ICHI/I$I XUMHUHN B €CAUHCTBC yLIC6HOI\/JI nu BOCHHTaTeJ'IBHOfI NCSATCIIBHOCTHU B
COOTBETCTBUU C  TPAJAMIMOHHBIMA  POCCHHCKHMMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMAMH TOBEACHUS U
CIOCOOCTBYIOT MPOIECCaM CaAMOIIO3HAHMS, CAMOPA3BUTHSI M COIMAIIN3AINN 00yJatOIIuXCsl.

,HI/ILIHOCTHBIG peSy.]'IBTaTBI 0Tpa>1<a}0T TOTOBHOCTH 06yqa}01111/1x051 pYKOBO)ICTBOBaTBCSI
CUCTEMOHW TMO3UTHBHBIX IICHHOCTHBIX OPHEHTALMHA W PACHIMPEHHUE OIbITA JEATSIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMOTHYECKOTr0 BOCITUTAHUSA:

LIECHHOCTHOI'O OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICJIUIO, TIOHMMAaHHUs 3HAYCHUS XMMHYCCKOH HAyKH B JKM3HHM COBPEMEHHOIO OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MHGPOpMAIUEdl O MEePeqOBBIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHON XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HaHUSAX 00 YCTpOHCTBE
Mupa U oOLIEeCTBa;

2) rpakIaHCKOr0 BOCIIMTAHUS:

MPEJICTaBICHUS O COIHUANBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOfI KOMIICTCHTHOCTH B O6H_IGCTBCHHO HOJICSHOP'I,
y4e0HO-HUCCIIeIOBATSIIbCKON, TBOPUYECKOH MW JPYTrUX BUIAX JICATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JCSITEIbHOCTH IPH BBIMOJHCHUH YY€OHBIX, IIO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XHUMHYECKHX DJKCIEPUMEHTOB, CO3JaHHHM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHHUIO ¥ B3aWMOIIOMOINM B Tpoliecce ATOW yueOHOW IesTeNbHOCTH, TOTOBHOCTH
OILICHHUBATHb CBOé IIOBCACHUC U HOCTyHKI/I CBOUX TOBapI/IH_IGf/'I C II03ullnu HpaBCTBeHHBIX nu
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS .

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHUYECKOM  peakiuu,
COOTBETCTBYIOILLIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH W COCTABIIAIOLIME OCHOBY JJIA
IIOHUMAaHUS CYHIHOCTI/I Hay‘—IHOI\/'I KapTI/IHI)I MI/Ipa, HpeHCTaBHeHI/IH 06 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IPHPOJIbI, B3AUMOCBS3SIX YeJIOBEeKa C MPUPOIHOU Cpefor, O POJIU
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

IIO3HaBaTCJIIbHBIC MOTHBBI, HaHpaBHeHHBIC Ha nonyquHe HOBBIX 3HaHI/II71 10 XHUMUH,
HEOOXOoANMBIE UIsI OOBSICHEHHS HAOII0IaeMbIX TMIPOIIECCOB W SBJICHUMN, IMO3HABATEIHHOM,
WHGOPMAIIMOHHON U YUTATEIbCKON KyJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PadOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpPOH, NOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(GOPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHUI0, TPOSKTHOM M HMCCIEAOBATEIBCKON IEATCIHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) hopMHpPOBAHUS KYJIHTYPbI 310POBbSI:

OCO3HAaHHUE NI EHHOCTH JXU3HH, OTBECTCTBECHHOI'O OTHOIICHUSA K CBOCMy SJIOpOBI)IO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >XKW3HHM, OCO3HAHHE IOCICACTBHA W HENMPHITHE BPEIHBIX
NpUBBIYEK (YMOTPEONEHUSI alKOTOJs, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIO/ICHUS



npaBui1 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKMMM BEUIECTBAMU B OBITY U peajbHOM
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpEeC K MPAaKTHUECKOMY U3Yy4EHHUI0 Mpodeccuil U Tpyaa pa3IuyHOro poja, YBaXKEHHE K
TPyoy © pe3yJabTaTaMm TPYAOBOW JAEATETbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWW 110 XUMHUH, OCO3HAHHBIA BBIOOP WHIUBUIYATHLHOW TPACKTOPUU
NPOJODKEHHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodeccHoHaNbHOW NeATeIbHOCTH U
pa3BUTHSL HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHLCS B POGECCUOHATILHON Cpelie;

6) IKOJIOrNY€CKOr0 BOCTIUTAHUS:

9KOJIOTHUYECKHU 11eJ1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 M 0€30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIIO/IEHUS MpaBUil O€30MacHOro MOBEACHUS IpU paboTe ¢ BelllecTBaMH,
a TaKKe B CUTYalUsIX, YIPOKAIOIIKX 30POBbIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TPHUMEHSATHh 3HAHUS, MOJMydaeMble MpPU HM3YYEHUM XHUMHH, IS PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPY’KAKOLIEH NPUPOJHON CPEIOH, ISl MIOBBILIEHHS YPOBHS 3KOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapakTepa dKOJIOTHYCSCKHX MPOOJIeM M IyTeH MX PeIIeHUs
MOCPEACTBOM METOJIOB XMMHHU, SKOJIOTMYECKOTO MBILIUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX PE3yJIbTATOB BBIICISIIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (akT, CUCTeMa,
MPOIECC, IKCTIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[[EJIOCTHOW HAy4YHOW KapTHUHE MHpa, U YHHBEpPCAIbHBIC YUeOHbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIe 00OecreYnBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJILHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOIl 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIE JelCTBHUS

Ba3oBble jornyeckue aeicTBuUs:

YMEHHS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHHIA:
pacKpblBaTh CMBICT XMMHMYECKUX TMOHATHH (BBIOENSATH UX XapaKTepHble MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCTIOIH30BATh MOHSATHUS I OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBJICHUMN, BBIOUPATH OCHOBAaHUS M KPUTEPHH I KIACCHU(PUKAIIUU
XUMHUYECKHX BEIIECTB M XHMHUYCCKHUX PEaKINi, YCTAHABINBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MeXy OOBEKTaMHU U3yUeHHUs, CTPOUTH JIOTUYECKUE pacCykIeHUs (MHAYKTUBHBIC, IeTyKTHBHbIE,
0 aHAJIOTHH ), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHSTh B MPOIECCEe MO3HAHMS MOHSATHS (MPEAMETHBIE U METanpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH IMTUPOKO
MPUMEHSEMbIE B XUMHUH MOJICIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
xuMu4deckass (opMylia ¥ ypaBHEHHE XHUMHUYECKOW peaklud — TMPU pPEIIeHuH ydeOHO-
MO3HABATENIBHBIX 3a/ad, C Y4ETOM OTHUX MOJCIBHBIX TMPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIISCTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIISCTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICIACTBEHHbIE CBS3HU U
MIPOTUBOPEYHS B H3yUaEeMBIX MPOIECCaX U SIBICHUSX.

Ba3oBble ncciegoBaTebcKue 1eicTBUS:



YMEHHE HCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTa IO3HAHMS, a
TaKK€ B KayeCTBE OCHOBBI il (OPMUPOBAHUS TUIOTE3bl 10 IPOBEPKE MNPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM U TPOBEIACHHUIO yUYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0AaTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATh €ro
pe3ynbTar, (GopMmynupoBaTb OOOOLIEHHS U BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOIO OIbITA,
HCCJIEIOBaHMsI, COCTABJIATh OTUET O MPOeNIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUIHBIX BUIOB
1 (GOpM IpeCTaBICHUS, [TOJy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (Hay4HO-TIONYJISipHAsl IUTEpaTypa
XUMHYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE TMOcoOus, pecypchl WHTepHeTa), KpPUTUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATH Pa3IMUHbIe METOIbI U 3aIPOCH PU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJISl BBIOJIHEHUS yU€OHBIX U T03HABATEIbHBIX 3314
onpeAeNéHHOr0 THIA, MPUOOPETEHHE OmbiTa B O0JIACTH HUCHOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTHU, OBJIa/ICHHE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMy TNpeAcTaBICHUS
uHbOpMallul U WUIIOCTPUPOBATH peEIIaeMble 33/a4d HECJOKHBIMM CXEMaMHM, JUarpaMMaMu,
npyrumMu popmamMu rpa@uKu U UX KOMOMHAITUSIMU;

YMEHHE HCMOJIb30BaTh W AHAJIM3UPOBATH B Ipolecce yu4eOHON M HcCclen0BaTeIbCKON
JEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaIoLIe MPUPOAHOMN CPEIbl.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

yMEHHS 3aJaBaTh BOINPOCH (B XOAe Auanora W (Wiad) AMCKYCCHUH) MO CYIIECTBY
oOcyxmaeMoil TeMmbl, (HOpPMyIUpOBaTb CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIIATH OJyUYEHHBIE PE3YJIbTAaThl I03HABATEIbHOMN AESITEIbHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNlaTh IMPE3CHTALHUI0 PEe3yJbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00paTOPHOrO OMbITa, JIAOOPATOPHOW PabOThl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOCKTA);

yMEHHsI y4eOHOro COTpYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH I03HABaTEIbHOU U
HCCJIEIOBATENLCKON NIeATENbHOCTH MPHU PEUICHHH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULMH (00CyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALINSA COBMECTHBIX JACHCTBUI, ONpeIeIeHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eHCTBHSL:

YMEHHE CAMOCTOSITEBHO ONPEAENATh UEAN ACSITENbHOCTH, INIAHUPOBATh, OCYILECTBIATD,
KOHTPOJHMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMPATH
HaubOonee HS(PQEeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M AEeUCTBUN MpHU
BHITIOJTHEHUH 3aJ]aHUl ¢ Y4ETOM TMONYy4YeHHs] HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTax —
BELIECTBaX U PEAKIUAX, OLIECHUBATh COOTBETCTBUE IMOJIyYEHHOTO pe3yJbTaTa 3asiBICHHOM L€,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJIaraéMble B YCJIOBHH 3a/laHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJCpPKAHMA,
YCTAaHOBIICHHOTO JaHHOM (exepanbHON pabodell MporpaMMOMN, BBIIEISIOT: OCBOCHHBIC



0o0yyaromuMHUCs HayyHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, creruduuecKkue s
NpPEeIMETHOW 00MacTH «XUMHs», BHIBI JIEATEIBHOCTH IO IIOJyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlNH, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JINYHBIX YUYCOHBIX U HOBBIX CHTYaIUSX.

K xoHiy oOyueHus B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLTUXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX TMOHSITHIA: aTOM, MOJEKYJa, XUMHUYECKHIi
AJIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeChb (OOHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHass M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTAa B COCAMHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATETILHOCTh, CTCTICHh OKUCIICHHSI, XUMUYECKasi peaKius, KIacCUPUKaIs
peaKIuii: peakiy COSAMHCHUS, PEAKIINK PA3I0KECHUS, PEAKIIUN 3aMEIIEHUs, PEaKITIH
oOMeHa, 9K30- U SHAOTEPMHUYECKHUE PEaKLuu, TEIUIOBOM 3P deKT peakiuu, Sapo aToMa,
ANIEKTPOHHBINA CIION aroma, aroMHas opOuTanb, paauyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsE M HEMOJsipHash KOBAJIGHTHAs CBSI3b, MOHHAs CBS3b, WOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0Js BelllecTBa (MPOIEHTHAs KOHLEHTPaLUs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATHH M NPUMEHSTH 3TH
MIOHSITHUS TIPU OTMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XHMHYECKYI0 CHUMBOJIMKY JJIsSi COCTaBICHHS (OpPMYJ BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpENETsATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJIMHEHUSX, MPUHAAJIC)KHOCTh BEIECTB K
ompenenéHHOMY KJaccy COEOUHEHHH 1o QopmynaMm, BHJI XHUMHYECKON CBS3U
(KoBasieHTHAsl U MOHHAs) B HEOPraHUYECKUX COCIUHECHUSIX;

packpbiBaTh cMbica llepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YUEHHs, 3aKOHa ABOTaIpO;
OMHUCHIBATh W XapakTepu3oBaTh TaOmuuHyro ¢opmy [lepuoamdeckoil CUCTEMBI
XUMHYECKUX JIIEMEHTOB: pa3nyaTh MOHSATHUS «TJIaBHas moArpymma (A-Tpymma)» u
«moboyHast monarpynmna (b-rpymnma)», maneie ¥ OOJbIIME TEPUOIBI, COOTHOCUTH
0003HaueHus1, KOTopble uMeroTcst B Tadnune «llepuoandeckasi cucteMa XUMHUYECKUX
anemenToB J[. 1. MeHneneeBa» C 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsja sApa, o0llee YHCIO JIEKTPOHOB U
pacrpeielieHue UX MO 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XUMHUYECKHUE AIIEMEHTBI, HEOPTaHUYECKHE BEIIeCTBa, XMMHUYECKUE
peakuuu (10 YUCIY W COCTaBY Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIHME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIacCOB, TOATBEPXKJas OMUCAHWE TMpPUMEpPaMHd  MOJICKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MO>XHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B Pa3JIMYHBIX YCIOBUSX;
BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMysie COeTUHEHHs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINU;



MPUMEHSATh OCHOBHBIE OINEPALMM MBICIUTEILHON NESITEIBHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMATH3AINIO, KIacCU(UKAIINIO, BBIIBICHUE MPUYMHHO-
-CJIEZICTBEHHBIX CBSI3€H — I M3YYEHHUs CBOKCTB BEILIECTB M XUMUYECKUX PEAKIUU,
€CTCCTBCHHO-HAYYHBIC  METOJBI  TO3HaHWS  —  HaOIoJeHUeE, HU3MEpPEHHE,
MOJICIMPOBAHNE, IKCTIEPUMEHT (pPEaJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh TMpaBWjaM TIOJB30BaHUS XUMHUYECKOM TOCYIOM H  Ja0OpaTOPHBIM
o0opyZOBaHHEM, a TakXke IMpaBWJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOTYUYEHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA U KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM JI0JIEW pacTBOPEHHOrO BEIECTBA, MNIAHUPOBATH
Y MPOBOJIUTh XMMUUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB HIEIOUEH U
KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakKMyC, eHOI(PTaIenH, METUIIOPAHXK U APYyTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo 4acoB
Ne HaumenoBanue pa3iesioB u
KonTtpoibHbie
n/n TeM MPOrpaMMbl Bceero
padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
XumMusg — BakHas 001aCTh
€CTECTBO3HAHUS U
1.1 . 5
MPaKTUYECKOU JeATEIbHOCTH
YyeJI0BeKa
BemiectBa u xummuueckue
1.2 15 1
peaxkuu
Utoro mo pazneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe M HEOPraHMYECKUX BELeCTB

Boznyx. Kucnopoa. Ilonstue

2.1 6
00 oKcHaax
59 Bonopoa.Ilonsitue o kucinorax 3
' U COJISIX
53 Bopna. PactBopsr. [lonsitie 00 5 1

OCHOBAHHAX

24 OCHOBHBIE KJIACCHI 1 1

HEOPraHWYECKUX COCTMHEHUN

Hroro no pazneny 30

IIpakTH4eckue
padoThbI

JyekTpoHHbIE (IU(pPOBLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Pasnen 3. Ilepunoanueckuii 3axon n [lepuoguveckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE P€aKIuu


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

[lepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XHMHYECKUX djeMeHToB /I, 1.
Menpene-eBa. CTpoeHue
aToma

Xumuueckas CBA3b.
3.2 OKHUCIATEILHO-
BOCCTAaHOBUTENIbHBIE PEAKIIUU

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne
Tema ypoka
n/n
1 [Ipenmer xumuun. Ponp xumuu B
JKU3HU yesoBeka. Tena u Bemecrna
5 [TonsTHE 0 METOAX O3HAHMUS B
XUMHH
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboTHI B TabOpPaTOPUU U IPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyOBaHUEMY
4 Yuctele BemecTsa U cmecu. CriocoObl
paszaeneHus cMecen
[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe
OUYMCTKH NTOBAPEHHOM COMIN)»
6 ATOMBI U MOJIEKYJIBI
7 XHUMHUYECKHUE IIEMEHTBI. 3HAKU
(CUMBOJIB) XUMUYECKUX TIEMEHTOB
8 [IpocThic U COXHBIC BEMIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE
10 3aKOH MMOCTOSIHCTBA COCTaBa

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa

H3yYCHUSA

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50

bub6mmorexa [IOK



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

11

12

13

14

15

16

17

18

19

20

21

BellecTB. XuMudeckas popmyia.
BaneHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB

OrtHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca

MaccoBas 10J1s1 XUMUYECKOIO
9JICMCHTAa B COCJMHCHU U

KonnuectBo BemecTBa. MOJIb.
Momnspaas macca

dusnueckue U XUMUYECKHE SIBJICHUS.
XuMuyeckas peakuus

[Ipu3Haku 1 ycrnoBus NMpOTEKaHUS
XUMHYECKHUX PEaKUi

3aKOH COXpaHEeHHs MacChl BEIIECTB.
XUMUYECKUE YpaBHEHUS

Brruucnenus koaudecTsBa, MacChl
BEIL[ECTBA 10 YPABHEHUSAM
XUMUYECKHUX PeaKInn

Knaccudukanus XuMruIecKux
peakiuii (coeTuHeHus1, Pa3I0KEeHUs,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoNeAncT. O600IIeHNe U
crucTeMaTu3auurs 3HaHUI
KontponbHas padora Nel no treme
«BemiecTBa U XUMHUYECKUE PEAKIIMI»

Bo3agyx — cmech razos. Cocrtas
Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d323c
bu6nuoreka [JOK
https://m.edsoo.ru/ff0d350c
bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa
bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6
bu6nmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d3f34

bubmmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4290
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocToe BemecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIJIOpOJa (peaKIuu OKUCIICHHUS,
ropenue). [Tonstue 00 okcumax

Crioco0bI motyueHust KUCIopo/a B
71a00paTOpUX M MIPOMBILIUIEHHOCTH.
[IpumeHneHnue kucnopoaa

TennoBoii 3pPexT XuMUIeCKon
peaxiuu, MOHSATUE O
TEPMOXHUMHUYECKOM YpaBHEHUH, IK30-
U DHJIOTEPMUYECKUX PEAKIUIX

TomumBo (HedTh, yroiab U METaH).
3arpsizHeHue BO3/1yXa, CIOCOObI €ro
IpEeOTBPALICHUS

[IpakTuueckas pabora Ne 3 o Teme
«Ilomyuyenue u cobupanue
KHUCJIOPOJ1a, U3yUYEHUE €T0 CBONCTBY
Bonopon — anemMeHT u mpocToe
BelecTBO. Haxoxaenue B nmpupoje
OuznyecKkue 1 XUMUIECKHE CBONCTBA
BostopoJa. [Ipumenenue Bogopoaa

ITousTre 0 KUCIIOTaX U CONISIX

CrniocoOslI nosty4eHus BoAOpoJa B
naboparopuu

[IpakTuyeckas padota Ne 4 o reme
«Ilomyuenue u cobrpaHue BOOPO.a,
W3yYEHHUE Er0 CBOMCTB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae?

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MounsipHbIii 00BEM Ta30B. 3aKOH
ABoraapo

Brranciaenus 00€Ma, KoJIM4ecTBa
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA I 00BEMY

Brruucnenus 00EMOB razos no
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 0OBbEMHBIX OTHOLIEHUI ra30B

Pusnyeckue 1 XMuMUIECKHE CBONCTBA
BOJIbI

CocraB ocHoBanwuil. [lonsitue 06
MHAMKATOpax

Bona kak pacTBopuTE®.
HacebimienHble 1 HEHACHIIIICHHbBIE
pacTBopbl. MaccoBast 107151 BelecTBa
B pacTBOpe

[IpakTuyeckas padora Ne 5 o reme
«ITpuroroBieHue pacTBOpPOB ¢
OIPEIETIEHHON MacCOBOM J10JIEH
pacTBOPEHHOTO BEIIECTBAY
Kontponbnas padota Ne2 o treme
«Kucnopoa. Bonopon. Bona»
Oxcuspl: cocTas, Kiaccupukarys,
HOMEHKJIATypa

[Tomy4yenne u XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
aM(OTepHBIX OKCHUIOB

OcHoBaHHsI: COCTaB, KiIaccupuKarws,

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d542e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK


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

43

44

45

46

47

48

49

50

o1

52

HOMEHKJIaTypa

[Tomy4yenue u XuMHYECKHUE CBOMCTBA
OCHOBaHUHI

Kucnotsl: coctas, kinaccugukanus,
HOMEHKJIaTypa

[Tomy4yeHnue 1 XuMHYECKHUE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI IIOJyYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCIMHEHUI

I'eneTnueckas CBsI3b MEKIY
KJIACCaMU HEOPTraHUYECKUX
COEeIMHEHUN

O00011eHNEe U CUCTEMATU3ALMS
3HAHUU

KonTtponsHast padora Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coequHeHun"

[TepBbie MOMBITKY KIACCUPUKAITUN
XUMHAYECKUX 31eMeHTOB. IloHsaTue o
rpynmnax CXOJIHbIX JIEMEHTOB

[lepuonnuecknii 3aKOH U
Ilepuonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. M.

https://m.edsoo.ru/ff0d67ca
bub6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6nmoreka [IOK
https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edso0.ru/00ad9474

bubnmnoreka [JOK
https://m.edso0.ru/00ad9b7c

bubmmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [JOK
https://m.edso0.ru/00ad9ffa

bubmuoreka [JOK
https://m.edso0.ru/00ada52c



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
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

53

54

55

56

S7

58

59

60

61

62

63

Meuneneena
[Iepuoasl, rpynsl, NOATPYIIIILI

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aToMOB 3JieMeHTOB [lepruoanueckoit
cuctemsl J1. 1I. Menpaeneepa

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €TO MOJI0KCHHUIO B
[Tepnoanueckoii cucreme /1. 1.
Meuneneena

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHUS HAYKH U MPakTUKU. [l
N. MenpaeneeB — y4€HbIi, NeIaror 1
rpaKIaHUH
DNEKTPOOTPULIATEIBHOCTh AaTOMOB
XUMHUYECKHX 3JIEMEHTOB

HNonnas xuMuueckas CBI3b

KoBanenTHas MoJIsipHas XUMHYECKasd
CBs3b

KoBanentnas HenosnspHas
XUMHUYECKast CBSI3b

CreneHb OKHCICHUS

OKHUCIATEIHFHO-BOCCTAHOBUTEIHHBIE
peakiu

bub6mmoreka [IOK
https://m.edso0.ru/00ada52c

bu6nmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bhc

bu6mmorexa [IOK
https://m.edso0.ru/00ada824

bub6mmorexa [IOK
https://m.edso0.ru/00ada96e

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
bu6nmmoreka [JOK
https://m.edsoo.ru/00adac34
bub6mmorexa [IOK
https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
https://m.edsoo.ru/00adae28
bu6mmorexa [IOK
https://m.edso00.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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

64

65

66

67

68

OxucIuTeIn 1 BOCCTAHOBUTEIN

KonTtponsnas padora Ne4 o reme
«Ctpoenne aroma. XUMHU4YeCKas
CBSI3b»

PesepBHelil ypok. O600111eHNE U
crucTemMaTu3auus 3HaHUI
PesepBHbIii ypok. O60011IeHIE 1
CUCTeMAaTHU3alHs 3HAHHUHA

Peseprubiil ypok. O6001IeHNE U
crucTeMaTu3aluvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bub6mmorexa [IOK
https://m.edso0.ru/00adb076

bu6mmorexa [IOK
https://m.edso0.ru/00adb486

bu6nuoreka [JOK
https://m.edsoo.ru/00adb33c
bu6nmoreka [IOK
https://m.edsoo.ru/00ad9cb?2
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE VUEBHBIE MATEPUAJIBI 1151 VUEHUKA

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






