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PaGouas mporpamMmma Kypca BHEYPOUHOM AESITENbHOCTU «3aHUMATENIbHAs XUMUS»- pa3paboTaHa Ha OCHOBE
IpUMEPHOI pabodyeil mporpaMmbl Kypca BHeypouHoil nesitensHoctr / JILU. AcanoBa. — Mocksa : ®T'BHY
«MHCTUTYT comeprkanus 1 MeTonoB oOydeHus uM. B.C. JlenneBay, 2025r.

Cpoku peanuzanuy o0pa3oBaTesIbHONW IPOrpaMMBbI: porpaMma paccurtana Ha 1 rog o0ydeHusl.
3aHATUSA 10 MpPOrpaMMe BHEYPOUHOM JEATENbHOCTH «3aHUMATEIbHAs XUMHUS» JUIsl ydaluxcs 8 Kjacca
npoBoasaTcs 1 pa3 B Henento no 1 yacy, 34 yaca B roa. O01ee KoJau4ecTBO yacoB — 34 vaca

[IpeqnaraeMplii Kypc BHEYPOUYHOW [EATEIbHOCTH IOMNOJHSAET U PaCUIMpsiET MpOrpaMMy Kypca XUMHUHU

0a30BOr0 ypOBHS, HW3y4aeMOro B OCHOBHOH mkoyie. [Iporpamma mpeaycMaTpuBaeT OpraHU3AIMIO
pa3HOO0pa3HOM AEATENEHOCTH 00YYarOIIUXCs ¢ UCIOIb30BaHUEM (HOPM, OTIIMYHBIX OT YpO4HBIX. [IporpamMmmoit
NPEIYyCMOTPEHO COYETaHWE WHIMBHIYaJIbHOH H TPYyNIoOBOM paboThl OOyYaromuxcs, TNPOEKTHAs W
HCCIIEIOBATENbCKAsl eI TEIbHOCTb.

Bueypounast 1edTenbHOCTD SBJISETCS COCTABHON YacThiO y4eOHO-BOCIIUTATEIHHOIO MPOIIECcca U OHOM
u3 popm opranuzanuu CBOOOHOTO BPEMEHHU yUaIIHXCS.

[IpennaraeMplii Kypc OpHUEHTHpPOBAH Ha 3HAKOMCTBO U OOBSCHEHHE XMMHUYECKUX SBIICHUH, 4acCTO
BCTPEUAIOIIUXCS B OBITY, CBOMCTB BEIIECTB, KOTOPBIC HAXOATCS y KAXKIOTO B IoME. XUMHUYECKUE TCPMUHBI
Y TIOHSATHUS BBOJATCS 1O Mepe HEOOXOJUMOCTH O0BSICHUTH TO HIJIM MHOE SIBJICHHE.

JlocTrxkeHne meneil o0ydeHus: XUMHHA ONPEENSIeTCsS MO3HABATEIbHOW aKTHBHOCTBIO YYALTUXCS, UX
KeJlaHuEeM K MTO3HAHUIO 3TON TPYIHON y4eOHOUM TUCIUIIINHBI.

Hannast oOpa3oBareipbHas IporpaMma 3aHATHH BHEYPOYHOU ACSITEILHOCTH «3aHUMATEIbHAS XUMUS
npenHa3HaueHa Ui oOydarommxcs 8 kiacca. Pabowas mporpamMma cocTaBiieHa B COOTBETCTBUU C
TpeboBanusiMu  DeneparbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEBbHOIO CTAaHJApTa OCHOBHOTO OOMIETro
oOpa3oBaHHs.

Ilenp kypca — obecrneduTh UHAUBUIYaAJIbHbBIE TOTPEOHOCTH OOYUYAIOIIMXCS B U3YYEHUN XUMHHU B
YCIIOBHSIX, KOT/Ia y4eOHBIN TUIaH 00pa30BaTeIbHON OpraHu3alyy IpeayCMaTpUBAET U3ydeHHEe y4eOHOro peameTa
«XuMHs» TONBbKO Ha 6a30BOM ypoBHe. IIpemiaraemslii Kypc yUUThIBAaeT MCUXOJIOTO-TI€AarornuecKue
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KaTteropun o0yJaromuxcs. Ee ocBoeHne CriocoOCTBYET Pa3BUTHIO Y
o0yyaroImuxcs MHTEpeca K HM3YUYEHUI0 XUMHM M cdepaM JeATeIbHOCTH, CBA3aHHBIM C XUMHUEH, MOTUBAllMA K
OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGWIIS U HAPABIEHHOCTH JAJIbHEHIIIEro 00y4eHusI.

Nzyuenune kypca HanpaBieHo Ha HOPMUPOBAHHUE Y 00 YJAIOIITUXCS:

— CHCTEMbl XUMHUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTUHBI MUPA, KAK OCHOBBI JIJIs
MMOHUMaHUs XUMHUYECKOW CTOPOHBI SIBJIEHUI OKPYKAOIIEr0 MUPA;

— MHTEpeca Ha MPOJIOJDKEHHE 00yUYeHHUs Ha YPOBHE CPEAHETo 00Iero oopa3oBaHusl.
B pamkax perieHns OCHOBHBIX 3a/1a4 JIOJKHO OBITh 00€CIIeYeHo:

- HpI/IO6H_[eHI/Ie 06yqalo1u14xc;1 K CaMOCTOSTEIbHON IM03HABAaTEILHON U MCCIIeA0BATEIbCKOM ACATCIIBHOCTH, K
HAay4YHBIM ME€TOAaM ITO3HAaHUA;

Coaep:xaHue Kypca BHEYPOUHOI 1eSITeJIbHOCTH € YKa3aHUEM
(¢hopm opraHu3zanuu ¥ BUJI0B J1eSITEJILHOCTH

Paszgea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA

XuMus — BaxkHasi 00JIaCTh €CTECTBO3HAHMS M MPAKTUYCCKOM NIEATEIBHOCTH YeloBeka. [Ipeamer xumum.
Ponp xuMum B JKM3HM 4YenoBeka. XUMHUS B cucTeMe Hayk. Tena u BemecTBa. @U3MYECKHE M XMMUYECKHUE
CBOMCTBa BEILECTB. ATperaTHble COCTOSIHUA BellecTB. [IOHATHE O TEOpEeTUYECKHX M SMIIMPUYECKUX METOJax
MMO3HAHMS B €CTECTBEHHBIX HaykaX. [IpeicTaBieHHs O HAydHOM TMO3HAHMHM  HA SMIMPHUYECKOM YPOBHE. SI3BIK
XHMHH.

[TonsiTne o Meromax paboOThl ¢ XUMHUYECKMMH BemiecTBaMu. OOOpyIOBaHHWE IIKOJBHONH XUMHUYECKOMN

nabopatopuu. [IpaBuna OezomacHOro oOpalieHus: C BEIIECTBAMH U J1a00OPaTOPHBIM 000pyIOBAHUEM.

YucTeie BemecTBa U cMec. CriocoOsI pasneneHust cmeceid. O4nCcTKa BEIIECTB.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. [IpocThie U ciioxkHbIe BellecTBa. MeTauibl U HEMEeTaJUlbl.



Xumuaeckas popmyna. OTHocuTenbHasE aToMHas Macca. OTHOCHTENIbHASI MOJICKYJIApHast Macca. MaccoBast
JIOJIST XUMUYECKOTO dJIEMEHTa B coeMHeHnU. HaxoxeHne npocreiineit popmysnpl BEliecTBa Mo MacCOBBIM JIOJISIM
3JIEMEHTOB.

KomnyectBo BemectBa. Monb. Momsipaass Macca. Pacdersl mo QopMynam XUMHUECKUX COCIMHEHHM.
Momnsiprast macca cMecu BeliecTB. MonbHas J0Js XMMHUYECKOTO 3JIEMEHTa B coeAuHeHuu. Haxoxxnenue
npocTeiiel (GopMyIIbl BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XUMHUYEcKass peakluuss U €€ MpPU3HAKU. YCJIOBUS MPOTEKAHUS XHWMHUYECKHX peakiuil. XUMHUYECKHE
ypaBHEHUS. THUIBI XUMHUYECKUX peaKIMi. PacueTsl 10 XMMUYECKUM YPABHEHUSIM.

DKCIEpUMEHTAIBHOE U3yUEHHUE BELLIECTB U SIBICHUMN:

e lI3yueHue u onucaHue PU3MYECKUX CBOUCTB 00Pa3LOB HEOPTaHUYECKUX BEIIECTB

[IpaBumna paGoThl B 1a00paTOpUu U MPUEMBbI 0OpaleHus C J1a0opaToOpHBIM 000pyIOBaHUEM.
Pa3nenenue cmecei.

Omnucanne GpU3NYeCKuX CBOMCTB 00pa3l0B HEOPIraHUYECKUX BEIECTB — METAJUIOB ¥ HEMETAJIOB.
HaGmonenne Gpu3ndeckux U XUMUYECKUX SBICHHH.

Habnronenue u onucanne MpU3HAKOB MPOTEKAHUS XUMHUYECKUX PEAKIINN Pa3HBIX THUIIOB.

Pemenue paCUYCTHBIX 3aaa4d IIO Q)opMynaM U YPaBHCHUSAM XHUMHUUCCKHUX peaKI_[I/Iﬁ pa3jIndHoOrO YPOBHHA
CJIIOKHOCTH, B TOM YHCJIC OJIUMIIMAAHBIX.

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

Bo3ayx — cmech rasos. CocraB Bo3ayxa. 3akoH ABoraapo. MossipHblii  00beM razoB. OTHOCHUTENIbHAsS
IUIOTHOCTH Ta30B. OmpezieseHne OTHOCUTEIBHON MOJEKYJISIPHOW Macchl ra3000pa3HOr0 BEIIECTBA 1O W3BECTHOU
OTHOCUTENIbHON TNIOTHOCTU. OOBEMHbIE OTHOLICHHS Ta30B NMPH XMMUYECKHX PEaKIUsX.

Kucnopon. Oxcuasl. [lpumenenue kuciopona. CrocoObl MOTydeHHUS KHUCIOpoAa B JadopaTopuu M
npoMmbluIeHHOCTH. [TonsTHe 0 KaTtanu3aTtope. O30H — aIOTPONHAS MOIUPUKALMS KHUCIOPOa.

TeroBoil 3PPexT XMMHUYECKON peaklny, TEPMOXHUMHUYECKHE YpPaBHEHHS, IK30- U JHAOTEPMUYECKHE
peaxkuuu.

Bonopon. Haxoxpaenuwe Bomopoaa B mpupojne, PuU3MUEeCKMe W XUMHUYECKHE CBOMCTBA, IPUMEHEHHE,
cniocoObl monydeHus. [ToHATHE 0 KUCTOTaX U COMSX.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona kak pactBoputens. PacTBopbl. HackllieHHBIE M HEHACBIILIEHHBIE
pactBopbl. PactBopumocTs BemiecTB B Bojie. CriocoObl BbIpaXKEHUS KOHIIEHTPALMU PACTBOPOB: MaccoBast J10JIs
PacTBOPEHHOTO BEILECTBA, MOJISIpHAsl KOHIEHTpalus. Pojib pacTBOPOB B MPUPOJIE U B )KU3HU UEIOBEKA.

Xumnueckue cBoiictBa Bojbl. IloHsTHE 00 ocHOoBaHusX. IloHsTHe 00 MHAMKaTOpax. KpyroBopoT Boabl
B IIpHUpo/ie. 3arpsi3HeHUE NPUPOAHBIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.

Knaccugukanus Heoprannueckux coequHeHunid. Oxcunpl. Knaccudukamus okcuaos: coneoOpasyromiye
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEpHBIE) U HecoJeoOpa3yoIlue.

Pu3nyecKkue U XapakTEepHbIE XMMHUYECKHE CBOMCTBA OKCcHUIOB. [lomydueHune okcuaos.

[TonsiTve o ruApOKCHIaX — OCHOBAHUAX M KHCIOpojacoAepxkamux kucinorax. Kucnorsl. @usndeckue u
XUMHUYECKHE cBoMcTBa KucnoT. llomyuenue kucnor. KucioTsl B mpupoe, NpUMEHEHUE BaKHEHIIINX KUCTIOT.

OcHoBanus. Knaccuduxaiiys ocHOBaHUMN: €04 U HepacTBOpuMble ocHOBaHus. Lllenoun, ux coiictea u
crniocoObl oiy4yeHus. HepacTBopuMble OCHOBaHUS, UX CBOMCTBA U crIOcOOBI nostyueHus. AM¢porepHocTb. [loHsTne
00 amMpOTEepHBIX THUIPOKCUIAX U TTOJTyYEHHE.

Conu. ®usnyeckue u xapakTepHble XMMHUECKHe cBoicTBa. [lonyduenne coneit.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTaHUUECKUX COCAMHEHHH.

DKCIEPUMEHTATILHOE U3YUYEHHUE BEILIECTB U SBICHUM:

O3HakomIIeHHE C 00pa3iaMy OKCHUJIOB U OTIMCAHUE X CBOWCTB.

[Tonyuenue, coOupanue KMCIOPOJia, U3YICHHE €T0 CBOMCTB.

[Toryuenue u cobupanue BOIOPOIA.

B3anmoneicTBre KUCIOT ¢ METAJIIAMH.

IIpurorosneHue pacTBOPOB € ONPEAEICHHOW MACCOBOU OJIEH PACTBOPEHHOIO BEILECTBA.
OrnpezenieHre pacTBOPOB KUCIIOT U LIEIOYEH C MOMOIIBIO HHIUKATOPOB.

Peakuus HelTpanusanuu.



e BsaumopeiicTBue pacTBOpa CEpHOI KUCIOTHI ¢ okcuaoM meau(1l).
e [lomydyeHue HEPACTBOPUMBIX OCHOBAaHUN U U3YYCHUE UX CBOWCTB.
e BrITeCHEHHE OJTHOIO METaJUIa IPYTrUM U3 pacTBOpa COJIU.

e BsaumoznelicTBue ruIpoKCcHIa IMHKA C PACTBOPAMH KUCIIOT U HIEJIOYEH.

e Pemenue s3kcnepuMeHTANBHBIX 33]1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX COETUHEHUI»

Pemenne 3aga4d C HCIIOJb30BaHHECM IMOHATUH «MaccoBas J0JIs1 BCIICCTBA B pacCTBOpPCH», «MOJIIpHadA
KOHICHTpalMsA», C HMCIIOJIBb30BAHUEM KPHBBIX PACTBOPUMOCTH. Pemrenne PaCUC€THBIX 3aJa4 II0 YpaBHCHHUAM
XUMHNYCCKHUX peaKI_[I/IfI Pa3HBIX TUIIOB U ypOBHGfI CJIOKHOCTH, B TOM YHCJIC OJIUMIIMAAHBIX.

Paznen 3. Ilepmoamueckuii 3akon u Ilepmonmueckass cucrema xumudeckux j3jemento JI.H.
MenaeneeBa. CtpoeHne aToM0OB. XUMH4YeCKasi CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PEAKINH

[lepuonuueckuii 3axkon .M. MenneneeBa. Ctpoenue aroMoB. CocTaB aTOMHBIX siaep. M3oTormsbl.
PannoakTHBHOCTE. DICKTPOHBI. DJICKTPOHHAS OpOUTaIh. DHEPreTUYECKUE YPOBHH W TOJYPOBHU aTtoMma: s-, P-,
d-opOutanu. DaeKTpOHHbIC KOHDUTYpAIUU U JIEKTPOHHO-Trpadrueckre Gopmyibl atoMoB. DUIUUECKHIA CMBICIT
MOPSIZIKOBOTO HOMEpa, HOMEpa Meproia U Tpynnsl daemMeHTa. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX
20 xuMHYECKUX 3JIeMEHTOB llepumoandeckoil CHUCTEMbI .. MenneneeBa: pacrpeesieHHe 3JEKTPOHOB I10
SHEPreTUYECKUM YPOBHSM, MOAYPOBHIM U opOuTaisam. @usndecknii cmbica [lepuonudeckoro 3akoHa.

3aKOHOMEPHOCTM  HM3MEHEHHs pagdyca aTOMOB XMUMHUYECKHUX  JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynnaMm U nepuoaam. M3MeHEeHHe KHCIOTHO-OCHOBHBIX CBOMCTB COCIUHEHUU
XUMHUYECKUX 3JIEMEHTOB B MIEPUOJAX U IPYINIAX. XapaKTEPUCTUKA XMMUYECKOTO 3JEMEHTA [0 €ro IMOJIOKEHHUIO
B [Iepnoanueckoii cucreme [I.M. Menneneesa.

3nauenue llepuoamyeckoro 3axkoHa u Ileproauyeckoil CHCTEMbI XUMUUECKUX 3JIEMEHTOB ISl Pa3BUTHS
Haykn W npaktuku. J[.JI. MeHneneeB — y4eHbIM W IpaKJaHUH.

DNEKTPOOTPULIATEILHOCTh XUMUYECKHX 3JIEMEHTOB. XHMHYECKasi CBS3b. BHUIBI XUMUYECKOH CBSI3U:
KOBAQJICHTHAsI TOJSpHAs CBSI3b, KOBAJICHTHAs HEMOJSpHAs CBsA3b, HOHHAs CBsI3b. MeXaHHU3MBbI 0O0pa3oBaHUS
KOBaJICHTHOW M MOHHOM CBSI3HU. DIIEKTPOHHBIE U CTPYKTYpHBIE POpMYIbI BelecTB. KaTHOHBI U aHHOHBI.

Kpucranmnmueckue u amopdHbie BemiecTBa. THUIBI KPUCTALIMYECKUX PEIIETOK: HOHHAs, AaTOMHas,
MOJIEKYJIIpPHAs U UX XapaKTEePUCTUKHU.

Crenenp oxucnenus. OmnpeneneHue CTENEHEH OKHUCICHHUs AaTOMOB B OWHApHBIX COCAMHEHUSIX.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. (CoCTaBI€HUE YpPAaBHEHHI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¥ paccTaHOBKA B HUX KOY(PPHUIIMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

DKCHepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUI:

e OszHakomileHHE ¢ 0Opa3laMKM METAJUIOB U HEMeTaioB. MoJenupoBaHie CTPOSHHsI MOJIEKYJI MIPH
MOMOIIIM PUCYHKOB, MOJI€JICH, DIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
e  OnbITHl, WITIOCTPUPYIOIINE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

Pemenune pacueTHbIX 3a1a4 10 GOpMysiaM U YPaBHEHUSIM XMMUYECKUX PEAKIMHA pa3HBbIX THUIOB U YpPOBHEH
CJI0)KHOCTH, B TOM UHCJI€ OJIMMITHATHBIX.

®DopMbl Opranu3anuu: decebl, NPAKTUKYM, KPYIJIbIe CTOJbI, IPOEKT.
Buael 1esTe/IbHOCTH: MHAUBHAYAJIbHBIE, IPYNIIOBbIE, HHANBHAYAIbHO-TPYNIIOBbIE, (PPOHTAILHDIE,

NPAKTHKYMBbI, IPOEKTHAS 1eATEJIbHOCTb.

IlnannpyemMsble pe3y/ibTaThl OCBOCHHUS KypPCa BHEYPOYHOM AeATEIbHOCTH

JInuHOCTHBIE, MeTanpeIMeTHbIE U PeIMeTHbIE Pe3yJibTaThl 0CBOEHHS Kypca «3aHMMAaTeJIbHast
XUMUS»

JIMYHOCTHBIE PE3YJIBTATDI:
1) maTpuoTHYeCcKOe BOCTIUTAHUE:!

— HpOHBJIeHI/Ie IHEHHOCTHOI'O OTHOIIICHHUA K OTC‘-IGCTBGHHOMy Ky.HBTypHOMy, Hay‘IHOMy nu PICTOpI/I‘IeCKOMy
HaCJIEINIO;



— TIOHMMAaHUE 3HA4YEeHUS XUMHMUYECKOW HayKM U TEXHOJIOTHMI B >KM3HU COBPEMEHHOIO OOIIECTBA, B Pa3BUTUHU
SKOHOMHKH Poccru u cBoero pernona;

2) rpakJIaHCKO€ BOCIIUTAHHE:

— CTpEeMJICHHE K B3aMMOIIOHMMAHHIO M B3aWMOIIOMOIIHM B TIpoliecce YUeOHOH 1 BHE YUeOHOH eATeIbHOCTH;

— TOTOBHOCTb OLIEHUBATb CBOE IOBEJECHUE W IOCTYNKH CBOMX TOBAPHMILEH  C NO3MLMU HPABCTBEHHBIX U
[PAaBOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MTOCTYIKOB;

3) LIEeHHOCTH HAYYHOT'O [TO3HAHU:

— MHPOBO33PEHYECKHE MPECTABICHUS O BEIIECTBE M XUMUYECKOH peaKIiy, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U HEOOXOIUMBIE JUIsl IOHUMaHUsI CYLIHOCTH Hay4YHOU KapTUHBI MUPA;

— OCO3HAHHE LIEHHOCTH HAYYHOTO MO3HAHMS Ui Pa3BUTHS KaXKJAOTO YeNOBEKa, POJIM U MECTa XHMHUYECKOH
HayKd B CHUCTE€ME Hay4HbIX IIPEJCTABICHUNA O 3aKOHOMEPHOCTSIX PAa3BUTUS MIPUPO/IbI, B3AUMOCBS3SX YEI0BEKa C
IIPUPOJHOM M TEXHOJIOTMYECKOU CpeoN;

4) BocIIUTaHUE KYJIbTYpPBI 3J0POBBS:

— OCO3HAaHHUC HNCHHOCTH XHU3HHU, OTBCTCTBCHHOI'0O OTHOIICHHA K CBOCMY 30POBbBIO, YCTAHOBKA Ha 3I[OpOBbII>'I
o0pa3 KH3HHU;

—  OCO3HaHUE HEOOXOJUMOCTU COOJIIOJIEHUSI MpaBWJl OE30MaCHOCTH MpU OOpalleHMH C XUMHYECKUMU
BEIIECTBAMH B YUEOHBIX U JKU3HEHHBIX CUTYalUsX;

5) TpymoBOE BOCIIUTaHHUE:!

— (opMHpOBaHHE LEHHOCTHOI'O OTHOIIEHUS K TPYIOBOW JESATEIbHOCTH KaK €CTECTBEHHOH MOTPeOHOCTH
YeJI0BEeKA U K MCCIIEIOBATEIbCKOMN IEATEIIbHOCTH KaK BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BuUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XMMHUEH, B TOM 4ucie K mpodeccusM HaydHOH cdepsl,
OCO3HaHME BO3MOXKHOCTHU CaMOpEaIM3aliu B 3TOH cdepe;

6) 3K0JIOrMYECKOe BOCIIUTAHUE:

— OCO3HaHHuC HGO6XOI[I/IMOCTI/I OTHOIICHHA K HOpPUPOAC KaKk HMCTOYHHKY JKHW3HH Ha 3€MH€, OCHOBE €€
CYIIECTBOBaHMUS;

— HpI/IO6peTCHI/Ie OIIbITa IJIAHUPOBAHHA IMOCTYIIKOB U OLCHKU MX BO3MOXKHBIX HOCHGI{CTBI/Iﬁ JJIsA Oprn(a}omeﬁ
cpenpbl;

— CHOCOOHOCTH MNPUMCHATH 3HAHUSA, MMOJYYAaCMbIC IIPpU U3YYCHHUU XUMHHU, OJId PCIICHUA 3aaa4, CBA3AHHBIX C
OKpY>Karollen Cpesiou;

— AKTHUBHOE HENIPUATHE JEHUCTBUN, IPUHOCSIIMX BpEJ OKPYKAOIIEH CpeAE;

— TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOH I€ATETbHOCTH SKOJOTUYECKOM HAalpaBIEHHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEPCAIbHBIE YUeOHbIe AeiCTBUS

ba3zoBbie mornueckue neMCTBUS:

—  packpblBaTh CMBICT XUMHUYECKHX TOHATUN (BBIACNATH WX CYIIECTBEHHBIE MPH3HAKU, YCTaHABJIMBAThH
B3aUMOCBSI3b C IPYTUMH MOHSATHIMHU);

— aHaTU3MpOoBaTh, CPAaBHUBATH, 0000IATh, BHIOMpPATh OCHOBAaHUS IS KJIacCH(UKAIMU M CUCTEMAaTHU3alUU
XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUIL;

— YCTaHABJIMBATH MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXy 00bEKTaMU U3YUCHHS

— CTPOUTH JJOTHYECKUE PaCCyKIeHUs (MHIyKTUBHBIE, ICTYKTUBHBIC, TI0 AaHAJIOTHH ),

— TpejuiaraTh KPUTEPUH M BBISBIATH OOIIME 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B U3Yy4aeMbIX Mpolieccax U
SIBJICHHSIX

—  JenaTb BBIBOJABI W 3aKJIIOYEHHUS; MPUMEHSTh B TMPOLECCe IMO3HAHUS TMOHATHS (MpPEeaIMETHhIE U
MeTaIpeMETHBIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJICTH, WCIOJIb3yeMble B XHMHH, MpPeoOpa3OBHIBAThH
MOJIeTIbHBIC TPEACTaBICHUS (XMMUYECKUI 3HAK, XUMHUYeckas Gopmyna, ypaBHEHHE XUMUYECKOW pEaKIIhu)
IpU pelIeHuH Y4eOHbIX 3a/]ay;

—  XapakTepu3OoBaThb H3Y4YaeMble XHUMHUYECKHE BEIIECTBA M XUMUUYECKHE PEAKIUU C YYETOM MOJAEIbHBIX
MpPEICTaBICHUM.

ba3oBble uccienoBareabckue AeHCTBHUA:

— TPUMEHATh METO/Ibl HAYYHOI'O MTO3HAHUS BEIIECTB U SBJICHUNA Ha SMIUPUYECKOM U TEOPETHUYECKOM YPOBHSIX
B yueOHOU MO3HABATEIILHON M MPOEKTHO-UCCIIEAOBATEIHCKOM IeATEIHbHOCTH;

- aHAIM3UPOBaTh (PaKThI, BBIABIATE W (GOPMYIUPOBATH NPOOIEMy, OINpEeAeNiaTh Ielb W 3ajJauu,
COOTBETCTBYIOIIME PEUICHUIO MPOOIEMBI; MpeiaraTh ONUCATENbHYI0 WIH OOBSCHUTEIBHYIO THUIIOTE3y U
OCYIIECTBJISITH €€ IPOBEPKY; MPOBOIUTH U3MEPEHUSI HEOOXOIMMBIX TTapaMEeTPOB, BBIUNCICHUS, MOJICTUPOBAHHE,
HAONIOJIEHUsI ¥ JKCIEPUMEHTHI (pEaJbHBIE W MBICICHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YIbTATHI,



dhopmynupoBaTh 0000IIEHHS ¥ BBIBOJIBI TIO PE3YIbTaTaM MPOBEICHHOTO
OIIbITa, UCCIACAOBAHUA, COCTABIIATH OTUCT O HpOI[GJ'IaHHOI\/'I pa60Te.

Paborta ¢ unopmanmeii:

— OpHUEHTHUPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHGOpMaLUU (HAYYHO-TIOMYJISpHAs JIUTEpaTypa XUMUYECKOTO
coZiep KaHusl, CIIPaBOYHbIE TOCOOUS, PeCypChbl

HHuTtepHera);

— aHaANM3UpOBaTh HMHGOPMAIMIO M KPUTHYECKH OIICHWBATh €€ JIOCTOBEPHOCTh M HENPOTUBOPEUUBOCTH,
0TOMpPATh U UHTEPIPETUPOBATH HH(DOPMALINIO, 3HAYUMYIO JUIsl pelIeHHs yUeOHOM 3a1auH;

— TPUMEHSTH Pa3UYHbIE METO/bI, HHCTPYMEHTHI U 3aIpPOCHI IIPH MOUCKE U 0TOOpe MH(POPMALIUU UM JAHHBIX
U3 UCTOYHUKOB C YYETOM IPEJIOKEHHON yueOHOMN 3a]1aui U 3aJJaHHBIX KPUTEPHEB;

— BBIOMpaATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO PA3IUYHBIX BUIOB U
dhopm npeacraBieHus (CXeMbl, Tpa@UKH, TUArpaMMBbl, TAOJIUIIBI, PUCYHKH U IpYyTrue GOPMBbI);

— HCHOJB30BAaTh HAYYHBIA SI3BIK B Ka4EeCTBE CPEICTBA PAaOOTHI C XMMHYECKOW MH(OpMaIuUEii;

— MPUMEHSTH 3HAKH U CUMBOJIBI, (OpMYIIbI, aOOpEeBHATYpPHI, HOMEHKIIATYPY, UCIOIb30BaTh U MPEOOPA30BBIBATD
3HaKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISITHOCTH.

KoMMyHUKaTHBHBbIE YHHBepcaJdbHble y4eOHbIe 1elicTBUA:

— MPEICTABIATH IMOJIyYECHHBIE PE3YIbTAThI MO3HABATEIBHOMN JIEATCILHOCTH B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

— nyOJIMYHO BBICTYNAaTh C TpPE3EHTAaluedl pe3ylbTaTOB BBINOJHEHHS XWMHYECKOTO HKCIIEPHUMEHTA
(uccnenoBaTeNnbCKOi 1a00PATOPHON MM IPAKTUUECKON pabOThI, yueOHOTO MPOEKTA);

— B Xojie auanora u (W) TUCKYCCHHM 3a/aBaTh BOIPOCH IO OOCYKJAaeMOl TeMe W BBICKAa3bIBAaTh HJICH,
(bopMyITHPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS MPEJIOKCHHOH 3a/1a4u;

— IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHON Pa0OTHI, OMPEAEISATh CBOIO POJIb, PACHPEACIATH 3adaudl MEXITY
YJICHAMHU TPYIIIIBL;

— BBINIOJHATH CBOIO YacTh pabOTHI, KOOPAWHUPOBATH CBOU JIEHCTBHS C JACHCTBHSIMH JAPYIHX YICHOB KOMAHIIBI,
OIpeIeNIATh KPUTEPUHU TI0 OLIEHKE KaueCTBa BBHIIIOJIHEHHOU paldoThI;

— pemaTh BO3HUKAIONIME MPOOIEMbl Ha OCHOBE ydeTa OOIIMX HWHTEPECOB U COTJIACOBAHMS TIO3HIINH,
y4acTBOBaTh B 00CYKIEHUH, OOMEHE MHEHUSIMH, «MO3TOBOM IITYpMe» U IPYTUX (pOopMax B3aUMOJEHCTBUS.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

—  CaMOCTOSATEIHHO BBIOMPATH CHOCOO pemieHWs ydeOHOW 3agaud  (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOupaTh Hanboee MOIXOISAIINI ¢ YIeTOM CaMOCTOATEIbHO BBIJEIEHHBIX KPUTEPUEB), TNIAHUPOBATH
CBOIO pabOTy MpHU PENICHUU y4eOHOUM WIIM UCCIIEI0BATEIbCKOM 3a1a4u;

— Ha OCHOBE IMOJYYECHHBIX Pe3yIbTaTOB (POpPMYyIUPOBaTH 000OIIEHUS M BBIBOJABI, MPOTHO3UPOBATH BOZMOKHOE
pa3BUTHE MPOIIECCOB;

— COOTHOCHUTH CBOU JACHCTBUS C TUTAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATH CAMOKOHTPOJIb e TENbHOCTH;

— KOPPEKTHPOBATH CBOIO JESITEIHLHOCTh HA OCHOBE CAMOAHAJIN3a H CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4enus B 8 kiacce mpeIMETHBIE pe3yNbTaThl U3Y4YEHHs Kypca

BHEYPOYHOH J1eATENHOCTH «3aHUMATeNbHast XUMHS» JIOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTh Y 00YHAIOLIUXCS
YMEHUN:

— packpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHI: aTOM, MOJIEKYJla, XUMUYECKHI 3JEMEHT, MeTalll,
HEMETaJUl, aJUIOTPOIHs, MPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAs W HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAsl U MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasl J10Ji1 XMMHUYECKOTO 3JIEMEHTa B COEJAMHEHUHU, MOJSPHBIA 00bEM, OTHOCHTENbHAs IUIOTHOCTH T'a30B,
OKCHJ, KHUCJIOTa, OCHOBAHUE, COJb, aM(OTEPHBIH OKCHJ, aM(pOTEPHbIM TUAPOKCHJ, XHWMHYECKas pPeaKIus,
KJaccu(UKalus peakiuil: peakuyu COEJUHEHUS, PEAKIIMM PA3JI0KEHHs, PEaKIIMK 3aMEIlEeHUs], peakui oOMeHa,
9K30- W SHAOTEPMHUECKUE PEAKIMHU; TEIUIOBOW 3((deKT peakiuu; sSApO aroma, 3JICKTPOHHBIM CIOW aTtoma,
aToMHasi OpOuTaNb, paJuyc aToMa, XUMHUYECKasi CBS3b, MOJIAPHAs M HETMOJSIpHAs KOBAJICHTHAs CBsI3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHMOH, PacTBOpP, MAcCOBas JOJs BellecTBa (MPOLIEHTHas KOHIIEHTpalus) B pacTBOPE,
MOJIIpHasi KOHLIEHTpALKs BELIECTBA B PacTBOPE; IEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIIEHUS, OKUCIUTENN U
BOCCTAHOBUTENIM, OKHUCJICHHE U BOCCTAHOBIICHUE, OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAaKLUU, METOJ
ANEKTPOHHOTO OallaHca;

— WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHI W MPUMEHATH 3TH IOHATHUS IPU OMMCAHUN
BEILECTB U UX IIPEBPALLCHU;



— HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHHUS (OPMYJ BEIIECTB M YpaBHEHUN XUMHYECKHX
peaKuuii;

— ONpEeNeNsITh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHMSX, CTENICHb OKUCIIEHUS SJIEMEHTOB B
OMHAPHBIX COCIMHEHUAX, MPUHAJICKHOCTh BEIIECTB K OIPENEICHHOMY KJacCy COeAMHEHHWH mo (opmynam,
BUJbl XMMHUYECKOH CBSI3U (KOBaJICHTHOW U MOHHOM) B HEOPraHUYECKUX COSAMHEHUSX;

— PpackpbIBaTh CMBICI 3aKOHOB COXpPaHEHMsI MacChl BELLECTB, IOCTOSHCTBA cOCTaBa, lleproanueckoro 3akoHa
J.. MenneneeBa, aTOMHO-MOJICKYJIIPHOM TEOpHUH, 3aKOHA ABOTapO W €ro CJIEACTBHM, MPEACTaBICHHUI O
HAy4yHBIX METOJIaX MO3HAHHSA, B TOM 4YMCIE IKCHEPUMEHTAIbHBIX M TEOPETUUYECKUX METOAAX HCCIIECIOBaHMS
BEILECTB U U3yYEHUsI XUMUYECKUX PEaKLIUi;

—  JIEMOHCTPUPOBATh ITOHMMAaHHWE MEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XMMHMUYECKHX 3JIEMEHTOB OT MX
nonoxkenus B [lepuoauueckoit cucreMe: ONMUCHIBaTh U XapaKTepu3oBaTh TabnuuHyo Gopmy Ilepuognueckoit
CHCTEMBbl XMMHUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATHS «IJIaBHas moarpynna (A-rpynma)» u  «1o0ouHast
noarpynna (b-rpynma)», «Manble NMepuoab» U «OOJbIIME MEPUOAB», COOTHOCUTH 0003HAYEHMSI, KOTOpPbIE
umerorcs B tabmmie «llepuogudeckas cucrtema xumudeckux snemeHToB J[.M. MeHaeneeBa», ¢ 4HUCIOBBIMU
XapaKTepUCTHKAMHU CTPOSHHUS aTOMOB XMMHUYECKUX 2JIEMEHTOB (COCTaB U 3aps spa, 00Iee YUCIo IEKTPOHOB
U pacIpesieICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

— O0OBACHATH CBSI3b MOJOXKEHUs 3neMeHTa B [lepuoguueckoil cucremMe ¢ pacnpeieNeHHEM 3JIEKTPOHOBIIO
HHEPreTUYECKUM YPOBHSM, ITOJYPOBHIM U OPOUTAIISIM aTOMOB MEPBHIX YETHIPEX MIEPHUOJIOB;

— KJaccu(PHUIMPOBATh XUMHUECKHUE DIIEMEHTHI, HEOPraHMUECKHUE BEIIEeCTBA, XUMUYECKUE PEaKuu (110 YHUCIy U
COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY dPQEKTy);

—  XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKHE M XHUMHUYECKHE CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEIIECTB:
KHCIIOpOZia, BOAOPOAA, BOAbI, OOIIME XUMHUYECKHE CBOMCTBA OKCHJAOB, KHUCJIOT, OCHOBAaHUN M COJEH,
TEHETUYECKYIO CBA3b MEXAY HUMH, NOATBEPKIAs NPUMEPAMH MOJEKYISIPHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

— ONWCHIBaTh POJIb KUCIOPOJA, BOJAOPOAA W BOJABI B MPUPOJHBIX IMPOLIECCAX, B YKUBBIX OpPraHU3Max, UX
IPUMEHEHUE B pA3JIUYHBIX OTPACISAX IPOMBIIIJIEHHOCTH, BO3MOYKHOE MCIIOIb30BAaHUE B COBPEMEHHBIX
TEXHOJIOTHUSIX;

— OOBSICHATH U MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOEHUS, BOZMOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHU B Pa3IMYHBIX YCIOBUSAX;

— BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIECTB, MOJIIPHYIO Maccy CMECH,
MOJIBHYIO JIOJIF0O XMMUYECKOT'O 3JIEMEHTa B COEAMHEHUH, MacCOBYIO JOJII0 XMMUYECKOT0 3JeMeHTa 1o (opmyie
COEJIMHEHMS, HaXOJUTh IMPOCTEHIIYI0 (POpPMYIy BEIIECTBA IO MAacCCOBBIM WJIM MOJIBHBIM JIOJIIM DJIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MOJIIPHYIO KOHIEHTPALIMIO BEIECTBA B PACTBOPE, IPOBOAUTH PACUYEThI
M0 YPAaBHEHUSIM XMMHUYECKOMN peaKInu;

— PpelaTh pacyeTHBIC 33Jaud MO0 U3YYaEMbIM Te€MaM Kypca XMMHUHU PA3JIHYHBIX THIOB M YPOBHS CJIOKHOCTH, B
TOM YHCJIE OJJUMIINA/HbIE, BEIOMpPast aleKBaTHYIO0 (PU3NYECKYIO MOJIENb, C UCIOIb30BAaHUEM 3aKOHOB U (hOPMYII,
CBSI3BIBAIOIIUX (PU3UYECKHE BETUIHUHBI;

— TPUMEHSATH OCHOBHBIE OMNEpAllMU MBICIUTEIbHON NESTENIbHOCTH: aHallu3, CUHTE3, CpaBHEHUe, 0000IIeHue,
cUCTeMaTu3anus, Kiaccu(ukamus, BBIIBICHUE MPUUUHHO-CIEACTBEHHBIX CBS3€H — NJIS M3YYEHHs] CBOWCTB
BEUIECTB M XHWMHUYECKUX DEaKIHi; eCcTeCTBEHHO-HAy4YHble METOJIbl MO3HAHUS: HAOII0JeHHE, HU3MEpEeHHE,
MO/JICJIMPOBAaHME, IKCIIEPUMEHT (peasbHbIA U MBICICHHBIHN ) — I OCBOEHHSI yU€OHOTO CO/IepKaHMS;

—  packpbiBaTh CYIIHOCTb IPOILIECCOB OKHCIEHUS M BOCCTAHOBIIEHHUS, COCTAaBJISTh YPABHEHMsI IPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (METOIOM 3JIEKTPOHHOT O OanaHca);

—  YCTaHaBIMBAaTh CBSA3M MEXIYy peaJbHO HAOII0aeMbIMH XMMHMUYECKUMHU SIBJICHUSMU M TPOLECCAMH,
INPOUCXOJAIIMMU B MaKpo- W  MHUKPOMHpPE, OOBICHATh MPUYMHBI MHOI00Opa3usi BEIIECTB, COOTHOCHTH
XUMHUYECKHE 3HAHUS CO 3HAHUSIMU IPYTUX yYEOHBIX MMPEIMETOB;

— cobOmronate mpaBuiia 0e30MacHOM paboThl B Ja0OpaTOpUM MPU HCHOJB30BAaHMM XUMHUYECKOW MOCYIbl U
o0opynoBaHusl, a TakKe MpaBuja OOpalleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLIMSIMH BBIIOJHEHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAa0OT MO MOJYyYSHHUIO U COOMPAHHIO

ra3oo0pa3HbIX BelIeCTB (BOAOPOJA M KHUCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPENEICHHOW MacCOBOU
J0JIEll pacTBOPEHHOI'O BEIIECTBA, PELICHUIO SKCIEPUMEHTANBHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHMID;

— JIEMOHCTPUPOBATH BJIQJICHHE OCHOBAMU XMMHYECKONW I'DaMOTHOCTH, BKJIIOYAIOIIEH yMeHHE Oe30MacHOro
oOpariieHusi C BEIIECTBAMH, HCIOJIB3yeMbIMH B MOBCEIHEBHOW JKM3HH, & TAK)KE 3HAHHWE MPABHI TOBEJICHUS B
LeNsiX coepexeHust 30POBbs U OKPYKAIOIIEeH Cpeibl;

—  y4acTBOBaTb B IPOEKTHO-UCCIIEOBATEIbCKON AESITEIBHOCTH  XUMHUYECKOW M XUMHUKO-IKOJIOTHYECKOU
HaIlpaBJIECHHOCTH.



TemaTH4eckoe NJIAHUPOBAHHE € YKA3aHHEM KOJHYECTBA YACOB, 0OTBOJAMMBIX HA OCBOEHHE
KaXK/10il TeMbI M MCII0JIb30BAHHEM 10 ITOH TeMe 3JIeKTPOHHBIX ({H(POBBHIX)
00pa3oBaTeIbHBIX PeCypCcoB

8 ku1ace
Ne TemaTrnueckue 0J10KH, TEMBI KoanuecTBo JuexTponnbie (HH(PpoBLIE) 00pa3oBaTEIbLHbIE
n/n 4acoB pecypcenl

Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA

1.1 | Xumus — Baxgas 00J1acTh 2 http://school-collection.edu.ru/
€CTECTBO3HAHMA M NPAKTHUECKOI Enunas xomteKIus U poBEIX 00pa3oBaTeIbHBIX
pecypcoB
NeATEIIbHOCTH YEIOBEKa
1.2 | BemiecTBa 1 XHUMHYECKHAE PEAKITUN 5
Uroro no pazueny 7

Paznen 2. Baxneimue npeaAcCTaBUTCIUM HCOPraHMICCKUX BCIICCTB

2.1 | Bo3nyx. Ilonstue o rasax. 4 http://school-collection.edu.ru/
Kucinopog. Okenusl Enwnnas komneknus mudpoBIX 00pa3oBaTeNbHBIX
2.2 | Bomopon. [Tonsitue o kucinorax 4 pecypeos
U COJISX
2.3 | Bona. PactBopsl. [lonstue 06 4
OCHOBAHUSX
2.4 | OcHOBHBIE KJIACChl HEOPTraHMYECKUX 6
COEMHEHHI
Hroro no paznery 18

Paznen 3. Ilepuonnueckuii 3akoH u [lepuonnyeckas cucremMa xumuueckux snemeHToB .M. Menneneesa.

CTpOGHI/Ie aTOMOB. XHMHUYECKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC peaknuuu

3.1 | Ilepuoanyeckuii 3aKoH U
[lepuonuueckas cucrema
XUMHUYECKUX dyiemenToB JI.U.

Menneneea. CTpoeHne aTomMa

4

3.2

XUMHUUYECKAA CBI3b.
OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIE

peaxkuuu

http://school-collection.edu.ru/
Enunas komexuus L[I/Iq)pOBLIx 06pa30BaTeJ'IBHLIX

pecypcos

Uroro no pazneny

9

Hroro

34 yaca

Bcero yacos B roa: 34 yaca
Yacos B Hegeaio: 1 yac
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