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INOACHHUTEJIbBHAS 3AIIMCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOrO 00mero o0pa3oBaHHSA
COCTaBJICHA Ha OCHOBE TpeOOBaHWK K pe3yJbTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPeaCTaBICHHBIX
B ®I'OC 00O, a takxe Ha 0CHOBE (heAepalbHON paboUei MPOrpaMMBbl BOCIIHTAHHUA
M C Y4€TOM KOHLEMIMHU TPENoJaBaHus ydeOHOTO mpeamMeta «XWUMHA» B
o0pa3zoBaTebHbIX Opranu3anusax Poccuiickoii Oeaepanun.

Jannas paboyas mporpaMma paspaboTraHa B COOTBETCTBHH C:

- @eaepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B
Poccutickoit Oeneparumy,

-OenepabHbIX TOCYAAPCTBEHHBIX OOpaszoBarenbHbIX cTanaapToB (PI'OC)
HAYaJIbHOTO O0IIEro, OCHOBHOTO O0IIIEro U cpeaHero odmero oopa3oBaHus;

-OcHOBHOI# 00pa3oBaTeNIbHOM MPOrpaMMBbl HAUAJILHOTO 00IIETo 00pa30BaHu,
yTtBepxkaeHHo# [Ipukazom aupektopa [BOY «IKOJIA Ne 48 T".0O. JIOHELK» ot
30.08.2023 r. Ne 104 (8 penakumn [Tpukazos ot 19.08.2024 Ne 75, ot 14.08.2025 Ne
73);

-OcHOBHO# 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHKA,
ytBepxkaeHHol [Ipukazom aupekropa [BOY «IIKOJIA Ne 48 T".O. JOHELIK» ot
30.08.2023 r. Ne 104 (8 penakumn [Tpukazos ot 19.08.2024 Ne 76, ot 14.08.2025 Ne
74);

-OcHOBHOM 00pa30BaTeNbHONM MPOrpaMMBI CpeaHEro oO0Iero odpa3oBaHus,
yTtBepxkaennoi [Ipukazom aupexropa ['bOY «IIKOJIA Ne 48 T".0O. JIOHELK» ot
30.08.2023 r. Ne 104 (B penakuum [Ipukazos ot 19.08.2024 Ne 77, ot 14.08.2025 Ne
75);

-ITpukazom MuHuctepcTBa oOpasoBanus U Hayku Jlonenkoi Hapoanoi
Pecy6nmku ot 07 aBrycra 2025 roma Ne 608 «O6 opranuzaiium 06pa3oBaTebHON
JEATENHHOCTH B TOCYIAPCTBEHHBIX O0Pa30BaTENIBHBIX OpraHusanuax JloHemkoii
Haponnot#i PecyOnuku, peanv3yiomux OCHOBHBIE 00pa30BaTEIbHBIE MMPOTPAMMBI
HAYaJIbHOTO 00IIEro, OCHOBHOTO 00IIET0 U CpeaHero obmero oOpasosanus B 2025-
2026 yueOHOM roay»;

- [Ipukaza 'bOY «IIIKOJIA Ne 48 T".O. IOHELK» ot 07.08.2025 Ne 67 «O6
opraHu3anuy 00pa3oBaTebHON AeaTeNbHOCTH B 2025-2026 yueGHOM rogy».

[Iporpamma mo XHMHH AaéT TPEACTABICHUE O IEAX, OOIEH CTpaTeTHH
o0ydyeHHUs, BOCHUTAHHUA M Pa3BUTHUA OOYYAIOIIUMXCA CPEACTBAMH Y4eOHOTO
npeaMeTa, YCTAaHABJIMBAET  00s3aTeIbHOE MPEAMETHOE COZIEpXKaHMUeE,
MPeayCMaTPUBAET PACIpPEACNICHHE €ro IO KilaccaM W CTPYKTYPUPOBAaHUE IIO
pa3jeiiaM W TeMaM IIPOrpaMMBI IO XWMHH, ONPEIENseT KOTUYECTBEHHBIE U
KaueCTBCHHDIC XapaKTEPUCTUKHI COJICpIKaHUS, PEKOMEHIYEMYIO
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NOCJICIOBATENIBHOCTh  U3YYEHHS XAMHH C YYETOM  MEXKIPEAMETHBIX H
BHYTPHUIIDEAMETHBIX  CBA3CH, JIOTMKM Y4YeOHOro TIporecca, BO3PACTHBIX
0COOEHHOCTEH  O0ydYalommxcs, ONpeAeaseT BO3MOMKHOCTH MpeaMeTa s
peanuzauuu TpebOOBaHUI K pe3ysibTaTaM OCBOCHHSA OCHOBHOH 0Opa30BaTelIbHOM
IIPOrpaMMbl HA YPOBHE OCHOBHOTO 00mIero 00pa3oBaHMsI, a Takke TPeOOBaHUU K
pesynbrataMm o0y4eHHUS XUMUHM Ha YPOBHE TIEeH U3ydeHHs MPeAMETa B OCHOBHBIX
BHUJIOB Y4€OHO-TIO3HABATEIBHON MEATECILHOCTH OOYYArOIIEerocss Mo OCBOSHHIO
y4eOHOTrO COACpIKaHMUS.

3HaHWE XWMHH CIIY’)KUT OCHOBOH uisi (DOPMHPOBAHHS MHPOBO33PEHUS
oOy4aromierocs, €ro MpeACTaBICHUH O MaTePHAIBHOM €IMHCTBE MHPA, BAKHYIO
pPOb UrparoT (GOPMHUPYEMBIE XMMHEH NPEICTABIIEHHA O B3aMMOIPEBPAIIEHUIX
SHEPruM M 00 SBOIOIUHU BEMICCTB B MPHUPOJAE, O MyTAX PEIICHHS TI00aTbHBIX
Ipo0JeM YCTOWYMBOTO PAa3BUTHA UYEIOBEUYECTBA — CBHIPHEBOM, SHEPreTUUYCCKOM,
IIUIIEBON M 3KOJIOTUUECKON 6€30macHOCTH, TPOOJIeM 3IPaBOOXPAHCHHS.

HN3yueHnne xumuu:

CHOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH  IJII  CaMOpPa3BUTHS U
(bopMHUpPOBAHUSA KYJbTYPHI JINUYHOCTH, €€ 001Iei 1 QyHKIMOHAIBHOW MPaMOTHOCTH;

BHOCHUT BKJIa B (HDOPMHPOBAHHME MBINUICHHS M TBOPYECKHX CIIOCOOHOCTEH
Oo0y4JarIMXcsa, HABBIKOB WX CaMOCTOSTEIbHOH Y4eOHOH JeATeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCICAOBATCIICKAX YMEHHH, HEOOXOAUMBIX KaK B
NIOBCEIHEBHOM JKM3HHU, TaK U B MPOGECCHOHANBHON AEATCIILHOCTH,

3HaKOMUT €O creur(uKoi HAydHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIs1/1a HA €IMHCTBO MPUPO/BI U UEIOBEKA, SBJISCTCA OTBETCTBEHHBIM
3TarnoM B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOH rPAaMOTHOCTH O0YYAIOIIMXC;

crocoOcTByeT (hOPMHPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAYYHBIM 3HaHUAM, K NPUPOJE, K YENOBEKY, BHOCUT CBOM BKJIAJ] B HKOJIOTHYECKOE
o0pa3oBaHre 00yJaIOUXCS.

JlanHBIE HampaBi€HUs B OOYUYE€HWHM XMUMHUHU O0€CIEeUWBAIOTCS CHEIH(PUKOM
comepxaHus  ydyeOHOro mpeaMeTa, KOTOpHIH  ABJIAETCS  TeJarorHuecKH
aoanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKW XMMHH HA ONPEACTEHHOM STare €&
Pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 001lIeT0 00pa3oBaHusi OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI TEPBOHAYAJIBHBIX MOHATHHA XHMHH, OCHOB
HEOPraHWYECKOM XMMHM W HEKOTOPHIX OTAENBHBIX 3HAYMMBIX IOHATHIH
OPraHUYECKON XUMHUMU.

CrpykTypa coaepkaHHSA IPOrpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOr0 Moaxoaa K €€ m3yueHuto. CoAep)KaHUE CKIIaIbIBACTCS U3 CHCTEMBI
MOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TIOHITHIA 0 XUMHUYECKOM
peakuun. OO0e 3TH CHCTEMBI CTPYKTYPHO OPraHU30BaHbl TI0 TMIPHHIIMITY
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ITOCJIEAOBATCIIBHOTO PA3BUTHA 3HAHWA HA OCHOBE TEOPETUYECKHUX MPEACTABJICHUMN
Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHHS,

— Ilepuoandeckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YUEHHS O CTPOSCHUH aTOMa U XUMHYECKOU CBS3H,

— TIpPEeACTaBJICHUM 00 BIEKTPOJUTHUECKON JUCCOLMUALAA BEIIECTB B
pacTBOpax.

Teoperuueckne 3HAHHUA PACCMATPUBAIOTCA HA OCHOBE OMIUPUYECKHU
ITOJIYYCHHBIX M OCMBICIICHHBIX (haKTOB, PAa3BUBAIOTCA TOCIEIOBATENIBHO OT OHOTO
YPOBHS K IPYTOMY, BEIIOTHAS (PyHKIMHN OOBACHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHHMS U BO3MOXHOCTEH IIPAKTUUECKOTO NPUMEHEHHUS U MTOJIYYEHHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne TmporpaMMbl 1O XHUMHH  CIOCOOCTBYET  (hOPMHPOBAHHIO
MPEACTABJICHUSA O XUMUUYECKOU COCTABJIAIOLICH HAYYHOM KapTUHBI MUPaA B JIOTUKE
€€ CUCTEMHOM IPHUPOIBI, IIEHHOCTHOT'O OTHOIICHUS K HAyYHOMY 3HAHUIO U METOAaM
ITO3HAHUSA B Hayke. M3yueHHe XWMHU MPOUCXOAWUT C MPUBJICUCHUEM 3HAHUNA W3
paHee M3YyUEHHBIX yueOHBIX mpenmMeToB. «Okpyxatomuii mupy», «buonorus. 57
Kimaccel» U «dusmka. 7 Kiacey.

I[Ipp wW3yYeHHH XWMHH TPOUCXOAUT (POPMHPOBAHWE 3HAHWH OCHOB
XUMUYECKON HayKW Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATENHHOCTH YEJIOBEKA M KaK OHOTO M3 KOMIIOHECHTOB MUPOBOH KYJIBTYpHI. 3a1aua
yueOHOT0 MpeAMETa COCTOMT B (JOPMHUPOBAHHH CHCTEMbl XUMHUYECKHX 3HAHHH —
BOKHEHTTNX (paKTOB, IOHITHIA, 3aKOHOB M TEOPETHUCCKHX TOJIOKEHUHN, JOCTYIHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO0 XapaKTepa, fA3bIka HAYKH, B MPUOOILIEHUH K
HAay4YHbIM METOJAaM TMO3HAHUA MPU U3YUCHUH BEIICCTB U XMMHYECKUX PEAKLH, B
(hopMHUpOBAaHWY U Pa3BUTHH MMO3HABATEILHBIX YMCHHM W MNX IPUMEHEHUH B YUEOHO-
MO3HABATEIBLHON U yue€OHO-UCCIECA0BATEIBCKON IEATEIIBHOCTA, OCBOCHUU MPAaBUII
0e30MmacHOro 0OpallleHHs ¢ BEIIECTBAMHU B ITOBCEAHEBHOM KU3HHU.

[Ipn u3yueHun XMMUU Ha YPOBHE OCHOBHOTO OOMIEro oOpa3oBaHUs Ba)KHOE
3HAQUCHUE MPUOOPEU TAKUE LETH, KaK:

— (opmupoBaHHEe WHTEIUIEKTYAIbHO PA3BUTOW JIMYHOCTH, TOTOBOH K
CaMOOOpa30BaAHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY NPUHATHIO PELICHUIA,
CNOCOOHOM aManTUPOBATHCA K OBICTPO MEHSIOUMCS YCIOBHIM XH3HU,

—  HampaBJICHHOCTh OOYyYEHHS Ha CHCTEMaTHYECKOE MPHOOIICHUE
0o0y4Yaromuxca K CaMOCTOSATEIBHONM TMO3HABATEIbHON NEATENIbHOCTH, HAYYHBIM
METOMaM TIO3HAHUS, (DOPMUPYIOIIUM MOTHBAIMIO W PA3BUTHE CHOCOOHOCTEH K
XUMUH,

— o0ecrnieueHue yCIIOBUM, CIOCOOCTBYIONIMX MTPHOOPETCHUIO 00yJatOIIUMUCS
ombiTa Pa3HOOOPa3HOW MOEATEIBHOCTH, TMO3HAHUSA W CAMOIMO3HAHUA, KIIFOYEBBIX
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HaBblKOB (K/HOYEBLIX KOMMETEHLMIA), UMEIOLLMX YHUBEPCA/IbHOE 3HayeHne ans
Pa3/INYHbIX BULOB AeATENIbHOCTY;

- (hopmupoBaHe 06LLEA PYHKUMOHA/IbHOM W eCTeCTBEHHO-HAy4YHOW
rpaMoTHOCTM, B TOM 4MC/E YMEHUA OOBACHATbL W OUEHMBATb  SBMEHMS
OKPY>KaloWero Mupa, WCMosnb3ys 3HaHUA W OMbIT, MOMYYEHHble MPU U3YYEeHUN
XUMUW, NPUMEHATL UX MPU PELLIEHNN NPO6/1EM B MOBCEAHEBHON YXU3HW U TPYA0BOA
[eATeNIbHOCTY;

- (bopmupoBaHME Y  00y4YalOLMXCA TYMaHUCTUYECKUX  OTHOLLIEHWI,
MOHMMAHNA LEHHOCTU XMMWYECKMX 3HAHW AN BbIPpabOTKM  3KOMOMMYECKU
LleN1ecoobpa3Horo noeefeHWs B ObITy W TPYLOBOW [eATENbHOCTU B LENAx
COXpaHeHMs CBOEro 3[J0POBbS U OKPYXKatoLLeil NPUPOHOIA Cpeabl;

pa3BUTUE MOTUBALMM K OOYYEHWHO, CrOCOOHOCTEW K CaMOKOHTPOMO W
CamMOBOCMUTAHMIO HA OCHOBE YCBOEHMS  0OLLeYesioBe4eCKMX  LeHHOCTEN,
FOTOBHOCTW K OCO3HAHHOMY BbIGOPY MPOUIA U HanpaBNeHHOCTU [aSibHenLlero
00yyeHus.

O6LLiee YMCno YacoB, OTBEAEHHBIX A5 N3YUYEHUS XMMUW Ha YPOBHE OCHOBHOTO
obLLero obpasoBaHusA, cocTaenseT 136 yacoB: B 8 Knacce - 68 vacoB (2 uyaca B
Hefento), B 9 Knacce - 68 yacoB (2 Yaca B Hefeso).



COJEP)KXAHHUE OBbYYEHUSA

8 KUIACC

IlepBoHAaYAIbHBIE XUMHYECKHE MTOHSATHS

[IpeameT xumun. Posib XUMHUM B KU3HW 4YeJIOBEKAa. XHUMHS B CHCTEME HAYK.
Tena wu BemectBa. ®uU3MUYECKHE CBOHCTBA BEIIESCTB. ATpPEraTHOE COCTOSHHE
BemecTs. [IoHATHE O MeTOMAaX MO3HAHWUA B XUMWUW. YHCTHIE BEMIECTBA W CMECH.
Crioco6b1 pa3aeIeHns CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE »HICMEHTH. CHMBONBI XUMHYECKHX
aneMeHTOB. [IpoCThIe U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmysa. BaTeHTHOCTE aTOMOB XHMHUYECKHX JICMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BewecTB. OTHOCUTEIbHASA aTOMHAs Macca. OTHOCHTENBHAS
MOJIEKYJIApHas Macca. MaccoBast JOJIA XUMHUYECKOTO HJIEMEHTA B COCAMHCHHH.

KonnuectBo BemecTsa. Mons. MomdpHas macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl M 4YHMCIa CTPYKTYPHBIX €AWHHI BemiecTBa. Pacuérsr mo dopmynam
XMMHUYECKHUX COETUHECHHM.

Ousnyeckue U XUMUYECKUE ABJICHUA. XUMUYECKasd PEakius U €€ MPU3HAKH.
3aKOH COXPaHEHHA MaccChl BEIIECTB. XuMUYeckue ypasHeHuWs. Kiaccudukarms
XUMHUUYECKHAX PEaKIni (COCTUHEHH, PA3JI0OKEHHS, 3aMCIIICHUS, OOMCHA).

Xumuueckuii IKCnepumerHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0#, npaBmwiaMu paboTel B JabopaTopud u
npuéMaMu obpanieHus ¢ JJabopaTOpHBIM 00OPYIOBAaHHEM, H3YUCHHE W ONHUCAHHC
(¢u3nueckux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOJIONECHHE
¢uszmueckux (TUTaBJICHHE BOCKa, TAasHHE JIbJa, PAaCTHPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIUA BOJAbI) M XMMHUYCCKHX (FOPEHHE CBEUH, NPOKAIHBAHHE
MEJTHOM TPOBOJIOKH, B3aUMOJEHCTBHE MeIa C KUCJIOTOH) ABJICHHUI, HAOMIOACHHE U
OTHMCAHWE TPH3HAKOB TMPOTEKAHWA XUMWYCCKHX peakiuil (pa3joKeHHE caxapa,
B3aUMOJICHCTBUE CEPHOUN KUCIOTHI C XJIOPUAOM OapHs, pa3jioKCHHE THIPOKCH/IA
meau (I1) mpu HarpesaHuu, B3aUMOEHCTBHE keJie3a ¢ pacTBopoM coym meau (11),
M3YUYCHHUE CNOCOOOB pa3AE/ICHUsA CMECEH: C MOMOIIbI0 MarHurta, (pUiIbTPOBaHHUE,
BBITIAPUBAHUE, MUCTHILIALUA, XpoMaTorpadus, MpoBeAeHHE OUUCTKH MOBAPECHHOM
coiii, HAOMOAECHWE W  ONHUCAHWE  PE3YJIbTATOB  TPOBEJCHHS  OIBITA,
WLUTIOCTPUPYIOMIETO 3aKOH COXPAHCHHS MAacChl, CO3JaHHE MOJICICH MOJICKYI
(IIMapOCTEPKHEBHIX).

Baskneiimme npeacTaBUTe/ M HEOPraHHYECKHX BElIeCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopoxg — ajeMeHT B MpocToe
BemecTBO. Haxoxxnmenwe kucnopoma B mpuponae, (U3HUECKHE M XHMHYCCKHE
cBoiictBa (peakmmm TopeHus). Oxcuapl. [lpumenenne xkuciopoaa. CrocoObl



MOJIYUCHHST KWCaopoda B J1a0OpaTOpud W MPOMBILUIEHHOCTH. Kpyrosopor
KUCIOpoaa B ipupoae. O30H — aJUIOTPOIHAA MOAUDHUKALMA KUCIOPOAA.

Tennosoit 3¢dekT XMMUUSCKOM peaKiuu, TEPMOXMMHUUYECKHE YPaBHEHHS,
dK30- M JHAOTCPMHUECKHE pPEaKIu. TOMIMBO: yrojib M METaH. 3arpsA3HEHUC
BO3/yXa, YCHUJICHHUE TTApHUKOBOTO 3¢ deKTa, pa3pylIeHHe 030HOBOTO CJIOA.

Bonopon — sneMeHT u mpocToe BemecTso. Haxoxaenne Boaopoaa B npupoe,
(dhuznUecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTyueHUA. KucaoTe
Y COJIU.

MonsipHbiit 00bE€M ra3oB. PacuéTel N0 XUMHUYECKAM YPABHEHUAM.

Odusnueckue cBoiicTBa BOoabl. Boma kak pactBoputenb. PacTBOpHI.
HacrolllieHHbIE 1 HEHACHIIIIEHHbIC PAacTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Jis1 BEIIECTBA B PacTBOPE. XUMHUUYECKUE CBOMCTBA BOABI. OCHOBAHUA.
Poabs pacTBOpoB B MpHUpOAE U B KU3HHU YENIOBEKA. KpyroBopoT BOJibI B MPHPOIE.
3arpsA3HeHue NpupoAHBIX BoA. OXpaHa U OUMCTKA MPUPOJIHBIX BOJ.

Knaccudukanms weopranumuecknx coemamaenmid. Oxcumpl. Knmaccuduxarus
OKCHIIOB:  cojieoOpasyiomme (OCHOBHBIE, KHCIOTHbIe, aMQOTEepHbIE) |
HeconeoOpazyroime. HomeHknaTypa okcusioB. DusnueckHe W XHMHYCCKHE
CBOMCTBA OKCUAOB. llonydeHne OKCHUI0B.

OcHoBanmsa. Knaccmdukanms OCHOBaHWU: INMENOYH W  HEPACTBOPHUMbIE
ocHoBaHuA. HomeHknaTypa ocHoBaHui. Du3nueckne W XHUMHYECKHE CBOMCTBA
ocHoBaHui. [lomyyeHne oCHOBaHMIA.

Kucnorel. Kimaccudukanusa kucinor. Homenknarypa kucinor. dusnueckue u
XUMHUUYECKUE CBOMCTBA KHCHOT. Pan axkrmBHocTm metauioB H. H. bekerosa.
[TomyuyeHue KuCIOT.

Conu. Homenknarypa coseil. OU3HUECKAC U XUMHUYECKHE CBOMCTBA COJICH.
Ilonyuyenue coneil.

['eHeTHuecKas CBA3b MEX/IY KJIaCCAaMU HEOPraHUUECKHX COCTHHCHUIA.

Xumuueckuii IKCnepumenm:

KAYECTBEHHOE OMPECIICHAE COJICPKAHUA KUCIOPOAa B BO3/yXe, MOJyUeHHE,
coOMpaHue, pacmo3HABAaHWEC W W3yUYEHHE CBOKCTB KHMCIIOPOJa, HAOIIOAeHHE
B3aUMOJEHCTBUA BEIIECTB C KHCJIOPOAOM H  YCJIOBUA BO3HUKHOBEHHSA |
MpEeKpaLleHNs TOPeHu (MoXKapa), 03HaKOMJICHHE ¢ 00pa3iaMui OKCHIOB U OTIHCAHHE
WX CBOWCTB, TMONY4Y€HHE, CcOOMpaHHe, paclo3HABaHWEC W W3YUYEHHE CBOWCTB
BOIOpOJa (ropeHue), B3auMoieicTBIe Bonopoaa ¢ okcuaoM meau (1) (Bo3moxkHO
HCTIONIB30BaHUE BUICOMATEPHUAJIOB), HAOMIOIEHHE 00Pa3IOB BEIIECTB KOJTHYECTBOM
1 Momb, uccnemnoBaHUE OCOOEHHOCTEH PACTBOPCHHS BELISCTB C Pa3IMYHON
PACTBOPUMOCTBIO, MPUT'OTOBJIEHHUE PACTBOPOB C ONMPEACIEHHOM MAacCOBOM J0Jiei
PacTBOPEHHOIO BELIECTBA, B3aUMOJACIHCTBUE BOJBl C META/UIaMH (HATPHUEM H
KanbuueM) (BO3MOXKHO MHCIOSb30BAHME BHACOMATEPUANIOB), HCCIIEIOBAHHE
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00pa3LioB HEOPraHMYECKUX BELIECTB PA3TUYHBIX KIIACCOB, HAOMIOACHUE U3MEHEHHUS
OKPAaCKH HHAUKATOPOB B PACTBOPAxX KUCIOT M LIENOYEH, U3YUEHHE B3aUMOIENCTBUSA
okcuaa meau (II) ¢ pacTBOpoOM cepHOM KHCIIOTHI, KHCIOT C METAJIAMH, PEaKLHii
HEWTpaU3aluy, MOJYYECHHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OIHOIO
MeTajia APYruM U3 pacTBOpa COJU, PEIICHHUE YKCIEPUMEHTAIBHBIX 3a/1a4 110 TeME
«BaxkHeiinne K1acchl HCOPraHUUECKUX COETMHEHUIN)

Ilepuoanueckuit 3akoH u Ilepmoanueckast cucreMa XHMHYECKHX
anementoB [I. U. MenpeneeBa. CtpoeHue aTomMoB. XHMMH4YECKasi CBS3b.
OxucMTEe IbHO-BOCCTAHOBHTEIbHBIE PeaKIIUU

[lepBele MOMBITKM KiIaccHuPHUKAIMM XHMHYECKUX 3jeMeHTOB. [loHATHE O
TPYNIIaX CXOOHBIX 3JEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHBIE METaJIbI,
TaJIOTE€HBI, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPhIe 00pa3yroT aM(pOoTepHbIe OKCHUIBI
Y TUAPOKCHU/IEL.

ITepuognuecknii 3axoH. [leproandeckas cucTeMa XUMHUYECKHAX AIEMEHTOB /I.
U. MenneneeBa. KopoTkonepuonas u miuHHOIEpHoaHas Gopmer [lepuoanueckoi
CUCTeMBl XxUMHYeCckux dieMeHTOB [[. M. MenaeneeBa. Ilepuonbl m rpynmsl.
Ou3nuecKui CMBICIT ITOPAAKOBOTO HOMEPA, HOMEPOB MNEPHUOIA U IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX saep. M3otomnbl. JnekrpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aroMoB NepBeiXx 20 XMMHUYECKMX  3JIEMEHTOB
ITepuommueckoin cucremsl [, M. MeHneneeBa. XapakTEpHUCTHKA XUMHYECKOTO
3JIEMEHTa 10 ero nmonokeHuto B Ilepuoauueckoii cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HM3MCHECHHUS PaJdyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAULUTMYECKUX U HEMETAUTMYECCKUX CBOUCTB MO rpynnam U nepuoaam.

3nauenue [lepuoanyeckoro 3akoHa u Ilepuoauueckoi CUCTEMBI XHMUYECKHAX
3JICMEHTOB IS Pa3BUTHUA Hayku W npaktuku. J[. M. MenaeneeB — y4yéHblil U
rpaXkIaHuH.

Xumudeckas cBsa3b. KoBajieHTHas (MOJsipHAsT ¥ HEMONSAPHAs) CBA3b.
DNEKTPOOTPUTIATENHFHOCTh XUMHUYECKHAX 3JIEMEHTOB. IOHHAs CBA3B.

Crenenp  okucnenusa.  OKUCIUTENBHO-BOCCTAHOBHUTENIBHBIE  PEAKLUU.
[Tpouecchl OKUCIEHUS U BOCCTAHOBJICHHU. OKHUCIIUTENIM U BOCCTAHOBUTEH.

Xumuueckuit IKCRepuMeHm:

U3y4yeHre oO0pa3LoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TMAPOKCUJA LMHKA C PAcTBOpaMu KHCJIOT M IIEJI0YEeH, MPOBEIECHUE OMBITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakluu pas3IoKeHUs, COSTUHEHM).

Medxcnpeomemmble céa3u

Peanmuzanmst MEXNPEAMETHBIX CBSA3€H NP W3YUCHWH XUMHH B § Kjacce
OCYLIECTBJIIETCS 4Y€pPe3 MCHOJb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHSATHH, SBJIAIOIIUXCS CHCTEMHBIMH JJI OTACIIBHBIX TPEIMETOB
€CTECTBCHHO-HAYUYHOTO IUKJIA.

OO0mme ecTeCTBCHHO-HAYYHBIC TOHATHSA. HAaydHbIN (akT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHHTE3, KIaccupukamus, TMEePUOANIHOCTh, HAOIIOAEHUE,
AKCHEPUMEHT, MOJECITUPOBAHUE, U3MEPEHUE, MOJICb, SIBJICHUE.

®du3znka: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/T, U30TOMBI,
PaaMOaKTUBHOCTh, MOJIEKYJA, SJICKTPUYECKUMA 3apsJi, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSHHME BEIIECTBA, Ta3, (U3MUCCKUE BEIMYWHBI, CIAHULI
U3MEPEHUA, KOCMOC, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢porocunres, npixanue, 6mocdepa.

['eorpadmus: armocdepa, ruapocdepa, MUHEPAITHI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
VCKOITAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XMUMHUYECKAasI peaKIMst

[Tepnoamueckuii 3akoH. [lepuoauueckas CHCTEMA XUMHAYECKUAX JIEMEHTOB /1.
H. MenneneeBa. CrpoeHwe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS, KAJTbLIUA U UX COCTUHEHUI
B COOTBETCTBHUM C TNOJIOKEHHEM »JJIeMEHTOB B llepuomumueckoil cucrteme u
CTPOEHUEM UX aTOMOB.

CrpoeHne BeIECTBA: BHABI XUMHUYECKON CBA3M. THUIBI KPUCTAJUTHUECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECCKON PEIIETKHA U
BHJIa XUMUYECKOU CBA3H.

Knaccudukanua m HOMEHKIaTypa HEOPTaHWYECKAX BEMECTB. XHMHUCCKHE
CBOMCTBA BEIIECCTB, OTHOCAIIMXCA K PA3IMYHBIM KJACCaM HEOPTaHHYECKUX
COCANHEHUN, TEHETUYECKAs CBSI3b HCOPIraHUYECKUX BEIIECTB.

Knaccudukanns XaMAIeCKHX PEaKIyid M0 Pa3IAdHBIM NPHU3HAKaM (IO YHCITY
U COCTaBy YYAaCTBYIONIMX B PEAKIHH BEIICCTB, MO TEIIoBOMY 3ddekry, mo
U3MEHCHUIO CTENICHEH OKMCIICHHS XMMHUYECKHUX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUaCTHIO KaTaju3aropa). IK30- U SHIAOTCPMHUUCCKHAC PEAKITUH, TEPMOXUMHUYECKHE
ypaBHECHHUS.

[TonaTne o ckopoct xuMHuUeckoil peakiuu. llonstue o0 0oOpaTHUMBIX H
HEOOpaTUMBIX XUMHUYECKMX peakuuax. [IoHATHE O rOMOre€HHBIX M TeTePOr€HHBIX
peakumsax. [lonsatue o karamuse. [ToHATHE O XMMHUUYECKOM paBHOBECHH. DaKTOPHI,
BIMAIOIIME HA CKOPOCTb XWMUYECKOW PEaKUUMHU U TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  AJIEKTPOHHBIN  OamaHc
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKIuy. CocrasiicHue YPaBHECHUI
OKUCJIMTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKLUMid C  HCHOJIb30BAaHHUEM  METOJA
3NEKTPOHHOTrO OajiaHca.



Teopus 3NEKTPOTUTUIECKON AUCCOLUAANA. DNEKTPOIUTH B HEYJICKTPOJIATHI.
Kartnonsl, aHnoHsl. MexaHW3M AMCCOLMAIMHA BELIECTB C PA3IMYHBIMH BUIAAMH
XUMUYECKOH cBs3H. CTeneHp Auccouuanuu. CHUIbHBIE U CIa0bIe JICKTPOJIATHI.

Peakiiuu noHHOro oOMeHa. YCIOBUA MPOTEKAHUSA PEaKiiiAi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAILEHHbIE HMOHHbIE YypaBHeHHWs peakiuid. CBOWCTBA KHCIIOT,
OCHOBAHUH U COJIEH B CBETE MPECTABICHUH 00 SJIEKTPOJIMTHUECKOM JUCCOITAAITHH.
KauectBeHHbie peakuu Ha HOHBL. [IOHATHE O rHAPOIU3E CONCH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHUE C MOJENAMHU KPUCTALITMUYCCKUX PEMIETOK HEOPTaHWYECKHX
BEIIECTB — METAJJIOB U HEeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xnopuaa HaTpust), HCCIIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKITUy OT
BO3JCHCTBUA  pa3iIWuHBIX  (PAaKTOPOB, HCCIICIOBAHHE  JJICKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, MPOLIECCA AUCCOLMALIAH KHCIIOT, MIEJIOUCH U COJIeH (BO3MOXKHO
WCITOJIb30BAHUE BHJIEO MATEPHAJIOB), MPOBEJCHHUE OIBITOB, WLIIOCTPHPYIOMIHX
NPU3HAKK MNPOTEKaHHA peakuuii HOoHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30oBaHWE BOJbI), OMBITOB, WLTIOCTPUPYIOIUX TMPHMEPHI
OKHCJIUTENTbHO-BOCCTAHOBUTENIBHBIX PEaKIyii (TOPEHUE, PEAKIHH Pa3IOKEHHS,
COCIWHEHHs), PACIO3HABAHHE HEOPTraHWYECKMX BEHICCTB C  IOMOIIBIO
KA4ECTBEHHBIX PEaKINii Ha MOHBI, PELIEHUE YKCTICPUMEHTAIBHBIX 33124,

HemeTtanibl 4 UX cOeIMTHEHUS

OO6mas xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHud. CTpoeHHe U (pU3MUECKHe CBOMCTBA MPOCTBIX
BEILECTB — TAJIOTEHOB. XMMUYECKHE CBOMCTBA HAa MPUMEPE XJiopa (B3auMOACHCTBHE
C MeETajulaMH, HeMeTallylaMu, Ienodamu). Xjopooaopod. ConsiHas KHCIIOTA,
XUMHUYECKHE CBOICTBA, MONy4yeHWe, mnpuMmeHeHue. J[lelicteue xjmopa H
XJIOPOBOAOPOAA HA OPraHU3M uelioBeKka. BaxkHelIie XJIOpuIabsl U UX HAXOXKICHUE B
pUpoe.

OObmas xapakrepucthka 3MeMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOSHHUS
aTOMOB, XapaKTepHbIE CTeneHH OKucieHus. CTpoeHHe W (U3HUYECKHE CBOMCTBA
IIPOCTHIX BELIECTB — KUCIOPOAA U CEPbl. AJUIOTPOITHbIE MOAU(DUKAIIMHA KHCIIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBomopold, CcTpoeHme, Gu3HUecKHe M
XUMHUYECKHE CBOMCTBA. OKCHBI CEPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
CepHas kucnora, pu3HyecKue U XAMHIECKHUE CBOMCTBA (0OIIHE KaK MPEACTaBUTENI
KJlacca KHCIOT U crnenu(uieckue). XUMHUESCKHE PEAKIHH, JICKAIHE B OCHOBE
IIPOMBINUICHHOTO cnoco0a MojydYeHusi cepHod Kucnothl. [IpumeHeHue cepHOi
kucaoTel. CONM CepHOM KHUCIIOTH, KAa4eCTBEHHAs pEaklds Ha CYJb(aT-HOH.
Haxoxnenue ceppl M €€ coeMHEHMH B TpHpoAe. XUMHUYECKOE 3arps3HCHHE
OKPYXKAIOIEH CPEAbl COCIMHEHUSAMH Cepbl (KUCIOTHBIE MOXAH, 3arps3HEHHE
BO31yXa B BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHUA.
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O6mias xapaktepucThka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOECHUSA
aTOMOB, XapaKTEPHBIE CTCTICHW OKHCIICHHSA. A30T, pacnpOCTpPaHEHHE B MPHPOJIE,
(du3nueckue U XMMHYECKHE CBOICTBA. KpyroBopoT a3ora B nmpupoae. AMMHAK, €To
(u3HUecKre U XUMHUYECKHAE CBOWCTBA, MOJTydeHHE W IpuMeHEeHHE. Col aMMOHWS,
uX (PU3HYECKHE U XUMHYCCKHAE CBOWCTBA, MpUMEHEHNE. KauecTBeHHAs peakius Ha
HOHBI aMMOHHA. A30THas KHCIJIOTa, €€ TOJydeHHe, (U3MUECKHEe H XHMHUYCCKHE
cBoiicTBa (00IIME Kak TPEACTABUTENS Kiacca KHCIOT W CHEIH(PHUECKHC).
Hcmonp30BaHHe HUITPATOB M COJICH aMMOHHS B KAYECTBE MUHEPAJILHBIX YI0OPEHUH.
XUAMHYECKOE 3arPA3HCHUE OKPYXKAIOIIEH CPeAbl COCAMHEHUAMH a30Ta (KHCJIOTHBIC
JOKTH, 3arps3HEHrE BO3Myxa, MO4YBH M BomoémoB). Mdocdop, ammorpomHbie
moaudukanuu docdopa, dusnueckne m xummdeckue cpoiicra. Oxcun ¢docdopa
(V) u docdopnas kucinora, Pu3nuecKue W XUMHUYCCKHE CBOWCTBA, IMOJIYUCHHE.
Hcnonp3osanne pocdatos B kauecTBe MUHEPATHHBIX YAOOPCHHIA.

OOmas xapaktepucTuka 3ieMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS. Y TIICPOI, ATIOTPOHBIC MO TA(PHKAITHH,
pacIpocTpaHeHHe B MpUpoe, GU3HUECKHEe M XUMHYECCKHE CBOMCTBA. AjcopOmms.
Kpyrosopor yrnepoma B mnpupoae. OKCHUIB yriiepoma, WX (PU3HYECKHE U
XUMUYECKAE CBOWCTBa, [MEHCTBHE HA JKUBBIC OpPTraHW3MBI, TOJIYyYECHHE U
MIPUMEHEHUE. DKOJIOTUUECKUE TPOOIEMBI, CBSA3aHHBIE C OkcuaoMm yriiepoaa (IV),
TUII0TE3a TJI00AbHOTO MOTEIUICHHA KIMMaTa, NapHUKOBBIM 3ddekr. YrompHas
KHCIIOTa W €€ conM, UX (PM3MYECKUE W XUMHUYECKHE CBOWMCTBA, MOJMYUYEHHE H
npuMmeHenne. KadecTBeHHas peakmnus Ha kapOoHaT-woHbl. FMcmonbp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIJICHHOCTH B CEJTECKOM XO3AHCTBE.

[lepBOHAUANIbHBIE TOHATHA 00 OPTaHUYECKHUX BEIIECTBaX KakK O COeTMHEHHAX
yrieponaa (MeTaH, 3TaH, 3THWICH, alleTHIICH, ATAHOI, TVIMLEPHH, YKCYCHAsA KHCIIOTA).
[IpupogHBle WCTOYHUKHA YIJICBOMOPOAOB (Yyrojib, NPHPOAHBIH Tra3, He}Th),
MPOAYKTEl WX MepepaboTku (OCH3WH), WX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsATHE O OMONOTHUECKH BAXXHBIX BEIIECTBAX: JKHpaX, OelIKaX, YIJIeBOJaX — M HX
pOJIM B JKM3HM 4UEJIOBEKAa. MarepuaqbHOE €IWHCTBO OPraHHYEeCKHX H
HEOPraHWYECKUX COCIMHCHU.

Kpemuuii, ero ¢usnyeckue W XUMHYCCKHE CBOMCTBA, MOJYYeHHE H
npuMmeHeHue. CoeTMHEeHNs KpeMHus B mpupojie. O01mue npeacraBieHns 00 OKCHIe
kpemaus (IV) u kpemuueBoii kucinore. CHIMKATH, HX HCIOIB30BAaHHE B OBITY, B
MMPOMBILUICHHOCTH. BaxkHeiimne CTpoWTeNbHbIE MaTepHajibl: KepaMHKa, CTEKIIO,
EMEHT, OeToH, kene300eToH. IIpobaembl  6e30macHOr0  HMCIOJIH30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCETHEBHOM JKU3HH.

Xumuyeckuii IKcnepumenm:

U3yuyeHUuEe 00pa3lioB HEOPraHHYECKHX BEIECCTB, CBOMCTB COJIAHON KHCIIOTEHI,
MMPOBEICHUE KAYECTBEHHBIX PEaKILUil Ha XJIOPHI-HOHBI M HAOIIOACHHE TIPH3HAKOB
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UX TPOTEKAHWS, OMBITHI, OTpaXKaImue (Pu3nueckne M XMMHUYECKHE CBOICTBA
TaJIOTEHOB M WX COCAWHEHWH (BO3MOXKHO WCIOJb30BAaHUE BHICOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ 00pa3IaMu XJI0PUI0B (TAIOTCHHUIOB), 03HAKOMJICHHE C 00pa3laMHu
Cephl U €€ COCAMHEHWsAMHU (BO3MOXKHO WCIOJIb30BAHHE BHISOMATEPHAIIOB),
HaOMoACHNE TIpoltecca o0yrIMBaHUS caxapa Mo ICHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOU KUCJIOTHI, U3yUCHHE XUMUUECKUX CBOWCTB pa30aBICHHON CEpHOM KHCIIOTHI,
IIPOBEICHNE KAaUECTBEHHOHN peakiuu Ha CyJb(]arT-noH U HAaOMOACHHE IIPU3HaKa ¢
MIPOTEKaHMs, O3HAKOMJICHHE C (PM3MUECKUMHU CBOWCTBAMM a30Ta, ¢ocdopa U ux
COECIVMHEHMH (BO3MOKHO MCIOJIb30BAHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u docdopHbIX yaoOpeHuH, monyueHne, coOMpaHue, paclo3HaBaHHE H H3yUCHHE
CBOMCTB aMMMaka, MPOBEACHWE KAYSCTBEHHBIX PpEaKIMii HAa HOH aMMOHHA H
dbochar-noH W H3yuCHHWE NPHU3HAKOB HX MNPOTECKAHMS, B3aHMOJCHCTBHE
KOHIIEHTPUPOBAHHONW a30THOW KHCJIOTHI C MEABI0 (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HM3YUCHHE MOJEICH KPUCTALUTMYECKAX PEMIETOK ajiMasa,
rpadura, QymrepeHa, O3HAKOMIICHHE C TIPOIECCOM aACOPOIMH PaCTBOPEHHBIX
BCIIECTB AKTHUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM TMPOTHBOTAa3a, MONMYUYSHHE,
coOupaHue, pacrmo3HaBaHWE W M3YUCHUE CBOWCTB YTJICKHCIIOTO Ta3a, MPOBEICHHE
KAueCTBCHHBIX PEaKIWii HA KapOOHAT ¥ CHJIMKAT-HOHBI W W3YUYCHHE MPU3HAKOB HX
MPOTCKAHMA, O3HAKOMJICHHE C TMPOAYKIHEH CHIMKATHOW NPOMBIIIJICHHOCTH,
PELICHUE SKCIEPUMEHTANIBHBIX 3a7a4 1Mo TeMe «BaxHeillmme HeMeTamibl U uX
COCIUHCHHUSD.

MeTasibl 4 X COeTUHEHMS

OO01as XxapakTepucTHKa XMMHUYECKHAX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHWH
ux mnojoxkenus B llepmoandeckoi cuctemMe XuMHUeckux »3yieMeHToB [ W.
MenpaeneeBa u cTpoeHuss aTroMoB. CTpoeHHE MeTaLuioB. MeTtajuindeckas CBSI3b H
METAJUTMYECKAsT ~ KPUCTALTMYECKAsT  peméTKa.  JNEKTPOXUMUYECKUH  pAn
HampsHKeHWH MeTaioB. Ou3nveckne u XUMUUECKHUE CBOHCTBA MeTauioB. O0mime
crocoObl  ToNydeHuss MeTauioB. [loHATHE O KOPPO3WMM METAJJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI MX OT KOppo3uu. CIuiaBhl (CTalTb, UyTYH, JIOPATIOMUHUIMA, OpOH3a)
1 WX IPHUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[{emounpie MeTaIIBL. TONOXKEHUE B [leproandyeckoit cucteMe XMMUYECKUX
snemeHToB JI. M. MenaeneeBa, CTpOCHHE WX aTOMOB, HAXO0XICHUE B IMPUPOAE.
du3nueckre ¥ XMMUYECKUE CBOWMCTBA (HA mMpuMepe HaTtpus U Kanmus). OKCHIBI
TUAPOKCHUIBI HATPUs W Kajausa. [IpuMeHeHMe IHEeTOYHBIX METaUIOB M HX
COEIMHECHUM.

I[{emoyHO3EMENBHBIE METAUIBl MAarHUd W KaJbLMWH: MOJIOKEHHUE B
ITepuomuueckoii cucreMe xumuueckux 3neMenToB J1. 1. Menneneesa, cTpoeHmne ux
aTOMOB, HaX0XJAeHUE B npupoae. Ou3nyecKne U XUMUUECKUE CBOMCTBA MAarHus 1
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Kanmp1us. Bakneinme coemmHeHNs KaabIus (OKCHA, THAPOKCHI, COJTH). JKECTKOCTE
BOJIBI ¥ CTIOCOOBI €€ YCTpaHEeHHS.

AnromuHMit: nonoxxerue B [leproandaeckoit cucTeMe XUMHUYCCKUX JICMEHTOB
JI. 1. MennaeneeBa, CTpOo€HHE aToMa, HAXOXACHUE B Tpupoje. DHU3HUECKHE H
XUMHUYECKUE CBONCTBA alIOMUHUA. AM(OTEPHBIE CBOWCTBA OKCHIA W THAPOKCHIA
ATFOMHHMUS.

XKenezo: nonoxxkenue B lleproauieckoii CUCTEME XUMHUYESCKUX JIEMEHTOB /.
H. MenneneeBa, CTpOE€HHE aToMa, HAXOXKJACHHE B mpupoac. Du3MUECKHE WU
XUMHUYECKUE CBOMCTBA xKenne3a. OKCH b, THAPOKCHIBI U conn kenesa (1) u sxenesa
(IIT), mx cocraB, CBOMCTBA U MOyUCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHME ¢ o0pasllaMi METAIOB M CIUIABOB, WX (PU3UUCCKUMH
CBOICTBAMHM, M3yYE€HHE  PpPE3YJIbTATOB  KOPPO3MHM  META/UIOB  (BO3MOXKHO
WCIOJIb30BAHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aWMOJCHCTBHS OKCHJIA
KaJblsl W HaTpus C BOAOM (BO3MOJKHO WCIOJB30BAHUE BHICOMATCPHANIOB),
WCCJIEIOBAHUE CBOMCTB XECTKOW BOJIbI, MPOIECCA TOPEHHS KEJIE3a B KUCIIOPOJE
(BOBMOXKHO  HWCIIOJIb30BAaHHME  BHIACOMATCPHAJIOB), TPHU3HAKOB  IMPOTCKAHHS
KAUECTBEHHbIX PEAKUMH HA MOHBI: MarHUSA, Kb, AJTOMHAHAS, THHKA, xkee3a (1)
u sxenesa (III), menn (II), HaOmomeHWEe W ONMHMCAHWE TPOIECCOB OKPALIHBAHUS
IUIaMEHM WOHAMM HaTpHs, Kamusd W Kajubiusa (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMAaTEPHUATIOB), UCCIieOBaHHE aM(pOTEPHBIX CBOMCTB THIPOKCH/IA AJTFIOMUHUA H
THAPOKCHIA LINHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 Mo teme «Baxneiimme
METAILIBL U UX COETUHECHUAY.

X¥uMuS U OKpPY:Kaouas cpeaa

BemectBa v marepuanbsl B MOBCEOHEBHOW XH3HM dYejoBeKa. beszomacHoe
HCIIOIB30BAaHUE BEIIECTB U XMMUYECKUX peakuuil B ObiTy. [lepBas momoins mpu
XUMHUYECKIX 0KOTaX U OTPABJICHUSAX.

XVAMHAYECKOE 3arpsA3HEHHE OKPYXKaloIle cpensl (MpeaesbHas JOMyCTHUMAs
KOHIICHTpanus Beliects, aajee — [1JIK). Pomp xuMum B permeHn 3KOJIOTHUESCKUX
mpo0eM.

Xumuueckuit JKCnepumMenm:

u3ydeHrue o0pa3loB MATEPHUAIOB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIE
MaTepHaITbHI ).

Meorcnpeomemmuuvlie ceasu

Peanmmnzanpsa MeXNpeaMETHBIX CBSI3€H MPU M3YUCHHM XMMHUM B 9 Kitacce
OCYILIECTBIIIETCA YepPe3 MCIIOIB30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MTOHATUN, TaK W TOHATHH, ABIAIOMIMXCSI CUCTEMHBIMH JJIS1 OT/CIbHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOTO [IUKJIA.
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OO0mme ecTecTBEHHO-HAyYHBIE TMOHATHA. HAY4HBbIH (hakT, TMIIOTE3a, 3aKOH,
TEOpHA, AaHAM3, CHHTE3, KIaccu(UKalkA, MNEPUOANYHOCTh, HAOIIOACHHUE,
IKCIIEPUMEHT, MOJICJIHPOBAHHE, W3MEPEHHE, MOJENb, SBJICHHUE, TAPHUKOBHIM
3 PeKT, TEXHOJIOTHS, MATEPUAJIHI.

dwusuka: Matepus, aToM, SIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIW/T, U30TOIIBI,
PaaOAKTHBHOCTD, MOJIeKyJIa, INEKTPHUECKUH 3apAan, MIPOBOJHUKH,
NOJIYIPOBOOHUKH, JHIJICKTPUKHA, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTHUECKAs
pelIéTka, CIUIaBbl, (PM3UYECKHE BEJIMUYMHBI, €AUHHUIBI W3MEPCHHS, KOCMHYCCKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COJIHIIE.

buonorusa: ¢orocunTes, apixanme, OHOcdepa, SKOCHCTEMA, MHUHEPAJIBLHBIC
yIOOpPEHHS, MEKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, ATATEIbHBIE BEIIIECTRA.

["eorpadmus: armocdepa, ruapocdepa, MUHEPAJIbI, TOPHBIE TTIOPOAbI, TIOJIE3HbBIE
HCKOIaeMbI€, TOIUTHBO, BOJHBIE PECYPCHI.
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INTAHUPYEMBIE PE3VJIIbTATbI OCBOEHHS IIPOI'PAMMBI 11O
XUMHHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE PE3YJbTAaThl OCBOCHHUS TMPOTPAMMbl  OCHOBHOI'O  OOIIETO
00pa3oBaHUA JIOCTHTalOTCA B X0J¢ OOy4YeHHS XHMHH B CAWHCTBE y4eOHOH H
BOCIIUTATEJIbHOMN JIEATEIbHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMA POCCUUCKHUMU
COIMMOKYJIbTYPHBIMA W JyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH, TPHHATHIMHA B
o0llleCTBE TMpaBWJIaMM M HOPMAaMH TMOBEACHUA M CIIOCOOCTBYIOT MpOIECcaM
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AITNH O0YUaIOIIHXCA.

JIn4HOCTHBIE ~ PE3YyAbTAThl  OTPAXAIOT  T'OTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAThCA CHUCTEMOM MO3WUTHUBHBIX LIEHHOCTHBIX OpHUECHTAUMA H
pacIIMpPEHUE OTBITA ASATETHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTproTHYECKOr0 BOCIIUTAHUSA

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHUECKOMY
U HAYYHOMY HACJEIUI0, TOHUMAHUA 3HAYEHUSA XHMHUECKONW HAyKH B JKM3HHU
COBPEMEHHOTO OOIECTBA, CIMIOCOOHOCTH BJIAAETh JOCTOBEPHOW WH(pOpMaIueii o
MEPEIOBBIX JTOCTUKEHUSIX W OTKPHITHAX MHUPOBOH M OTEUECTBEHHOH XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTpOHCTBE MHpa H 00IIECTBA,

2) rpaskIaHCKOr0 BOCIIUTAHMSI:

MPEACTABIICHAS O COLMAJBHBIX HOPMax W TMPaBHIaX MEXIMIHOCTHBIX
OTHOMICHWH B KOJUICKTHUBE, KOMMYHUKAaTHBHONW KOMIETECHTHOCTH B OOMICCTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATENBCKON, TBOPUECKOM U IPYTUX BUAAX AEATEITbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOUW JCATEIHPHOCTH TPH BBHITOJTHCHUH
yueOHBIX, TMO3HABATEIIBHBIX 3a7a4, BHITOJIHCHUM XHMHYECKHX HSKCIICPUMEHTOB,
CO37aHNH yUE€OHBIX MPOSKTOB, CTPEMJICHHS K B3AMMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIITH
B MPOLIECCE 3TON yUeOHOM AEATETbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHHE
¥ TIOCTYNKH CBOWX TOBAPHWILEH C TMO3WIIMH HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS TIOCIICICTBUN TOCTYMKOB;

3) HEHHOCTH HAYYHOTI' 0 MIO3HAHMSL:

MHPOBO33PEHUYECKHUE TMPEICTABJICHUA O BEIICCTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIAE COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJIAIOIIHE
OCHOBY IJI1 TOHHMaHHUs CYIHOCTH HAYYHOW KApPTHHBI MHUPA, MPEACTABJICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS TPHUPOJBI, B3aMMOCBSI3AX YeEJIOBEKA C
MIPUPOIHON Cpenoi, O POJIM XMMHUU B ITO3HAHUHU 3THUX 3aKOHOMEPHOCTEM

ITO3HABATEILHBIC MOTHUBBI, HAMPABJICHHBIC HA TOJYYCHUE HOBBIX 3HAHHH 110
XUMHH, HEOOXOAHUMBIC IS OOBSCHCHUA HAOMIOACMBIX MPOILECCOB M SBJICHHUM,
ITO3HABATEIbHOH, MH(POPMAITMOHHOW W YHUTATEIIbCKOW KYJIBTYPHI, B TOM YHCJIC
HAaBBHIKOB CaMOCTOATENIbHONH paboThl C y4€OHBIMH TEKCTaMH, CIPABOYHOMN
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JUTEPATYPOX, [OCTYNMHBIMH TEXHUYECKUMH CPEACTBAMHU HMH(POPMALMOHHBIX
TEXHOJIOTHH,

WHTEpPEC K OOYUYEHHUIO M IIO3HAHMIO, JIHOO03HATENIBHOCTh, TOTOBHOCTH H
crocoOHOCTh K caMo00pa3oBaHWIO, TPOCKTHOW W HMCCIIEAOBATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH U YPOBHS OOy4YEHHUS B
JTATbHEUIIIEM

4) popmupoBaHUSA KyJbTYPbI 310POBbS:

OCO3HAHME LICHHOCTH JKWU3HHU, OTBETCTBEHHOIO OTHOIIEHHUA K CBOEMY
310POBbIO, YCTAaHOBKM Ha 3I0pPOBBIM 00pa3 >KM3HHM, OCO3HAHUE IOCIEICTBUN U
HEMPUATUE BPEIHBIX MPUBHIYEK (YITOTPEOIICHHA alTKOTOJIsI, HAPKOTUKOB, KYPEHHA),
HEOOXOIMMOCTH COOMIOAEHUSA MpaBWI 0€30MaCHOCTH TIpU  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMHU B OBITY U PEAIbHON KU3HH,

S) TpyaoBoro BocnuTaHMsI:

MHTEpEC K MPAKTHYECKOMY M3YUCHHIO Tpodeccuii U Tpyaa pa3IMdHOTO POJa,
YBOKEHHE K TPYAY U PE3yabTaTaM TPYAOBOM ACATENBHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS  TPEIMETHBIX 3HAaHWM 1O  XWMHHM, OCO3HAHHBIA  BHIOOP
WHINBUAYAJIbHON TPASKTOPUH MPOAOHKEHUS 00pa3oBaHusA ¢ YUYETOM JIMUHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIETHOM TPOoeCCHOHATIPHON NEATEIIFHOCTH U Pa3BUTHA HEOOXOAUMBIX YMEHHH,
TOTOBHOCTH aJaNTHPOBATHCA B IPOGECCHOHATIBHOM Cpee;

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKU 11€J1€CO00PA3HOE OTHOIIICHHUE K MPUPOJAE KaK UCTOUHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TMOHUMAHUE IIEHHOCTH 3J0pPOBOT0 U
O0e3zonacHoro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(hU3UUEeCKOMY M IICHXHUYECCKOMY 370POBBIO, OCO3HAHWE IIEHHOCTH COOJIOCHUS
IIpaBuJ1 0€30IMaCHOTO MOBEICHUS PU PadOTe C BELISCTBAMHY, a TAKXKE B CUTYAIUSX,
YTPOXKAKOMNX 3I0POBBIO U JKU3HH JIIOACH;

CITIOCOOHOCTH NMPUMEHATH 3HAHUS, MOJydYaeMble MPH U3YYEHUU XUMHUH, IJIA
peLIeHUS 3a4a4, CBA3aHHBIX C OKPYIKAIOLIEH TTPUPOJIHON CPENOM, U1 TTOBBIILIEHUA
YPOBHS  OSKOJOTHYECKOHM KyJNbTYPHI, OCO3HaHWSA TJ00aJpbHOTO  XapakTepa
AKOJIOTHUYECKUX MPOOJeM M MyTeld WX PEIICHHS MOCPEICTBOM METOAOB XHMUH,
AKOJIOTHUYECKOTO MBINLJICHUS, YMEHUSI PYKOBOJICTBOBATHLCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON Y COLUAIbHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pe3yJIbTATOB BBIACISAIOT 3HAUYAMbBIC i
(hopMHUPOBaHUS MHPOBO33PEHUS OOIICHAYYHbIC TTOHITHA (3aKOH, TEOPHSA, TIPUHITHII,
rMIOTe3a, (aKT, CHCTEMa, MPOIECC, SKCICPUMEHT U JAPYroe.), KOTOPHIC
HCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETaX W MO3BOJAIOT Ha
OCHOBE 3HAHHI M3 ATHUX MPeAMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOM
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HAyYHOW KapTHHE MHUpPa, U YHUBEPCAJIbHbIC yUeOHbIE NEHCTBUA (MIO3HABATEIBHBIC,
KOMMYHHKATHBHBIC, PETYJISATHBHBIE), KOTOpPBIC 00ecneunBaroT (HOPMHUPOBAHHE
TFOTOBHOCTH K CaMOCTOSTEIIBHOMY IUTAHMPOBAHHIO H OCYINECTBICHHIO YUeOHOM
JEATENBHOCTH.

Ilo3HaBaTebLHBbIE YHUBEPCAJIbHbIE YUeOHbIe IeiCTBHS

ba3oBbie Jiornueckue aeiicTBUA:

YMEHHUS HCTOIB30BaTh NPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOSHUH
3HAHWWA: PACKPHIBATh CMBIC]T XUMUUYECKUX MOHATHH (BBIACIATh MX XapaKTEPHBIC
NPU3HAKHA, YCTAHABJIMBATH B3aWMOCBA3b C JPYTMMH TOHSATHSAMH), WCIOJIb30BaTh
HOHATHSA JIUIs1 OOBSICHCHUS OTACIBHBIX (DAKTOB U ABJICHHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHH U KIACCHU(PUKAMA XHUMHUECKUX BEIIECTB M XAMHYECKHX PEaKIHiA,
YCTAaHABJIMBATh TPUYMHHO-CIICACTBEHHBIC CBA3M MEXAY OOBCKTAMH H3YUCHHS,
CTPOUTH JIOTHYECKHUE PACCYXIACHHS (MHAYKTHBHBIC, JICTYKTUBHBIE, TT0 aHAJIOTHH),
JIeIaTh BHIBOJIBI M 3aKITFOUCHHST,

YMEHUE TIPUMEHATh B TIPOMECCE TO3HAHWUSA TOHATHA (MPEAMETHHIC H
METaNpPeJMETHBIC), CAMBOJIMUECKHE (3HAKOBBIC) MOJICIH, HUCIIOJIE3YEMbBIC B XHMHH,
npeoOpa3oBBIBATh MMPOKO MPUMCHICMBIC B XUMHW MOJEIbHBIE TPEICTABJICHHA —
XUMHYECKAA 3HAK (CHMBOJ JJIEMEHTA), XUMHYecKasds ¢opMysla H ypaBHEHHE
XUMHYECKOH PEaKIiy — NIPH PEIMICHUN ydeOHO-TIO3HABATENBHBIX 33124, ¢ YUETOM
ATHUX MOJEIHHBIX TPEICTABJICHUN BBHIABIIATH W XapaKTEPH30BATh CYIIECTBEHHBIC
IIPU3HAKA M3YYAaEMBIX OOBEKTOB — XUMHUYECKHUX BEIICCTB M XMMHUUCCKIX PCAKITHH,
BEIABIATH  OOIIME  3aKOHOMEPHOCTH, TMPHUYMHHO-CICJACTBCHHBIC CBS3H H
IIPOTUBOPEUHS B M3yUAEMBIX TIPOLIECCAX W SIBJICHUSIX.

ba3oBbie ncciaenoBaresibCKe AeiicTBUSA

YMEHHE HCIIOIb30BaTh TOCTABJICHHBIE BOIMPOCH B KAue€CTBE HHCTPYMEHTA
ITO3HAHUA, a TAK)KE B KAUECTBE OCHOBHI /T (POPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
IIPABIJIBHOCTH BBHICKA3BIBAEMBIX CYKICHHUI,

IPUOOPETEHUE ONBITA IO TUIAHUPOBAHUIO, OPTaHU3AMH W IIPOBEICHHUIO
VUCHHUYECKHX JKCIIEPUMEHTOB, YyMEHHE HaOMomaTh 3a XOJOM IIpoIecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yabTar, (opMyIHPOBaTh 0000IEHUs H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OTBITa, HCCIEA0BAHUS, COCTABIATh OTUET
0 MpOoJIEIaHHON padoTe.

PaboTa ¢ unpopmanmeii:

yMEHHE BBHIOMpaATh, AHAM3WPOBATh W HHTEPIPETHPOBATH HHOOPMALIMIO
Pa3IUYHBIX BUAOB M (HOPM TPEICTABICHUS, IOTyUYaeMyIO M3 Pa3HbIX MCTOUYHHUKOB
(HayJHO-TIOMyJIApHAs JUTepaTypa XAMHYECKOTO COAEP)KAHWSA, CIPABOUHBIC
nocoOusi, pecypcbl HTepHeTa), KPUTHUYECKH OICHHBATH MPOTHBOPCUMBYIO M
HEJOCTOBEPHYIO MH(MOPMAIIHIO,
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YMEHHE TPUMEHATh PA3JIM4HbIE METOABI U 3alPOCH MPH MOWCKE W OTOOpE
nHPOPMAITUH U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUIS BBITTOJIHCHHS
y4eOHBIX ¥ MO3HABATEJIBHBIX 33/1a4 ONPEACIEHHOTO TUMA, MPUOOPETEHUE OMbITA B
obnmacTl  WCHOJIB30BaHUSA  HMHGPOPMALMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
OBJIQZICHUE KYJIbTYPO aKTUBHOTO MCTIOJB30BAHUA PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEIIFHO BHIOMPATh ONTHMAJIBHYIO (pOpMy TipeacTaBiIcHHUS HHPOpMAUU |
WUTIOCTPUPOBATh pEIIAcMblEe 3aJa4d  HECJIOKHBIMU CXEMaMH, JAUarpaMMamu,
npyrumu popMaMu rpaduku U UX KOMOHUHAIMAMM,

YyMEHHE HCHOJB30BAaTh W AHAJM3UPOBATh B TMpolecce YYCOHOH u
WCCIICIOBATEIBCKOM NEATEIFHOCTH HH(POPMAIHIO O BIUSHUHM MPOMBINLICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIOPTA HAa COCTOSHHE OKPYXAIOWICH MTPUPOIHOM
Cpenbl.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NeHCTBHSI:

YMEHHSA 3a/1aBaTh BOIIPOCH (B XOA€ AUaiora U (M) THCKYCCHH ) TIO CYINECTBY
oOcykaaeMoi TeMbI, (OpPMYIHpPOBaTH CBOM TPEUIOKCHHS OTHOCHTEITHHO
BBIMOJIHEHUA NPEII0KEHHON 3aa4H;

YMEHHAS  OPEACTABIATH  TOJYYEHHbIE  PE3yJbTaThl  MO3HABATEbHOM
OEATCIBHOCTA B YCTHBIX M THCbMEHHBIX TEKCTax; JeJiaTh MPE3CHTAIUIO
PE3YJIBTAaTOB BBHITIOJTHEHUSA XMMHYECKOTO JKCIEepuMeHTa (JTabopaTopHOTO OMbBITA,
JabopaTopHOM pabOTHI IO UCCAEAOBAHUIO CBOHMCTB BEIIECTB, YICOHOTO IPOEKTA),

yMEHUS Y4eOHOTO COTPYAHMUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
ITIO3HABATEIIPHOM WM MCCIICAOBATEIIBCKOM  OEATEIBHOCTH MPU  PELICHUH
BO3HHKAIOIMX Npo0JieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUSA
no3unuii (00CyXaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE€ IITYPMBI», KOOpPIWHALHA
COBMECTHBIX JEHCTBUM, ONPEACIIEHUEC KPUTEPHUEB MO OLEHKE KauvecTBa
BBHITIOJTHEHHOH pabOTHI U IPYTHE).

PeryasiTuBHBIC yHHBEpCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHUE CAMOCTOSATENIBHO OMNpEJEHATh LENH JACATEIbHOCTH, IUIAHWPOBATH,
OCYILECTBJIATh, KOHTPOJMPOBATh U NPH HEOOXOJAUMOCTH KOPPEKTUPOBATh CBOIO
JEATENBHOCTD, BBIOMpaTh Haubosiee d(pdexkTuBHBIE CIOCOOBI pENICHUS YUYEOHBIX U
MO3HABATENBHBIX 33/1a4, CAMOCTOSATEJIbHO COCTaBJIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA QITOPUTM JEHCTBUA MNPH BBINOJHCHUM 33J]aHUN C YYETOM
MOJIYYEHHs] HOBBIX 3HAHUH 00 WM3y4aeMbIX OOBEKTaX — BEMICCTBAX M PEAKLMAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PpE3yJibTaTa 3asiBIICHHON LENH, YMECHHE
HCIIOJIB30BATh U AaHAIU3UPOBATh KOHTEKCTHI, MPEJIaracMbl€ B YCITIOBUH 3aJaHUM.

ITPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeAMETHBIX pe3yJbTATOB MO OCBOCHHIO OO0A3aTENbHOTO
COIEpKaHMs, YCTAHOBJICHHOro maHHOH (emepanbHOi pabodeit mporpaMMmoi,
BBIACIIAIOT. OCBOCHHBIE OOYYAlOMIMMHCA HAyYHbIC 3HAHUSA, YMEHHS H CIOCOOHI
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JelicTBuii, crmenuduUeckue A NPEeAMETHOM 00JacTH  «XUMHS», BHJIBI
JNEATENTPHOCTA TIO0  TIONYYEHUI0 HOBOTO  3HAHHA, €ro HHTCPIPETAIHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMIHBIX YUeOHBIX H HOBBIX CHTYAIHSX.

K xonmy oOyuenus B 8 kiacce npeameTHsie pe3yabTaThl Ha 6a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOMIHUXCS YMEHHIA:

e PACKpHIBATh CMBICJI OCHOBHBIX XHMMHUYECKHUX IMOHATHIH. aTOM, MOJICKYJIa,
XUMHYECKHHA SJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS ¥ HEOMHOPOHAS), BAJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAs 1
MOJICKYJIApHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J0JIS XUMHUYECKOTO DJIEMEHTA B COSTHHEHHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHWE, COJIb, 3JIEKTPOOTPHUIIATEIFHOCTh, CTCICHD
OKHCJICHHS, XAMHWYECKas peakius, KIacCH(HUKAINA pEeaKIui: peaKiuu
COCJIMHCHMS, PEAKIMN PA3JIOKECHHUSA, PEAKIHH 3aMEIICHUSA, PEaKIuu
oOMeEHa, 9K30- ¥ SHJIOTCPMHYECKHUE PEAKIINH, TEIIOBOH ekt peakimm,
SAIPO aTOMa, JICKTPOHHBIN CJIOW aToMa, aTOMHast OpOHTaIb, paJIiyC aToma,
XUMHUYECKasA CBA3b, MOJSIPHAS W HEMOJIAPHAs KOBAJICHTHAS CBSA3bh, HOHHAS
CBA3b, HWOH, KAaTHOH, aHWOH, PacTBOpP, MaccoBas JOJS BEMICCTBA
(mporieHTHAST KOHIIEHTPAIHs ) B PACTBOPE;

e WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHATHH W
MPUMEHSATH 3TH TMOHATHS TIPHA OMHUCAHHH BEIIECTB U X NTPEBPANICHHIA;

e HCIOJB30BAaTh XHUMHUYECKYI0 CHMBOJIMKY JUIA COCTaBJICHHA (opmyn
BEIIECTB W YPABHEHUH XUMHUYCCKHAX PCAKITHIA;

e OMPEACIIATH BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIHHEHHIX,
CTETICHb  OKHUCJICHHS  3JICMCHTOB B  OWHApHBIX  COCOUHEHHIX,
MPUHAUIC)KHOCTh BEIIECTB K OMNMPEACIEHHOMY KIIACCy COEAMHEHHH TIO
dbopMynam, BHA XUMHYECKOW CBs3M (KOBaJicHTHAsA W HOHHAs) B
HEOPTAaHWYCCKUX COSAMHCHUSAX

e packpbiBaTh cMbICT Ilepuonmnueckoro 3akoHa J[. WM. Menaeneena:
JCMOHCTPHPOBATh TIOHUMAHHE TICPUOJNYCCKON 3aBUCHMOCTH CBOHCTB
XHMHUYECKHAX DJIEMEHTOB OT WX TOjoxeHHs B Ilepmoamueckoit cucreme,
3aKOHOB COXPaHEHHsS MacChl BEIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYCHHSI, 3aKOHAa ABOTaapo;

e OIMCHIBATh W XapaKTepu3oBaTh TadOmmunyio ¢opmy Ilepuomuueckoii
CHUCTEMbl XHMHUYECKMX OJIEMEHTOB. pas3uyarh IOHATHA «TJIaBHas
noarpynmna (A-rpymnma)» u «modounas nmoarpymnma (b-rpymma)», mMamsie u
OOMbIIEe TIEPUOBI, COOTHOCHTH OOO3HAUCHHMs, KOTOpPBIE HMEIOTCA B
tabmume «llepuoanueckas cucrema xumuyeckux saementos [ U
MeHnneneeBa» ¢ YWUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTAB | 3aps/ Apa, 00IIee YrCI0 SNEKTPOHOB U
pacnpeesicHUE X 0 JIEKTPOHHBIM CJIOSIM);

KJTaCCU(PHIMPOBATH XUMHUYCCKHAE DJIEMEHTHI, HCOPraHNYECKUE BEILECTBA,
XUMHYECKUE peakiuu (10 YUCITy W COCTaBy YYACTBYIOIIMX B PEaKLMH
BEIIECTB, N0 TEIIOBOMY 3 dekTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME XHUMHUYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMCAHUE MMPUMEPAMHU MOJIEKYJIAPHBIX
YPaBHEHUH COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKLIUH;

MPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaUYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHYCCKHX TPEBpALCHUN B
Pa3IUYHBIX YCIOBHUSX;

BBIUUCTISATH OTHOCHTEIILHYIO MOJICKYJIAPHYIO M MOJIAPHYIO MacCChl BELIECTB,
MacCOBYIO JIOJNIIO XHMHYECKOTO JJIEMEHTa 10 (opMysie COECIUHEHHS,
MacCOBYIO JIOJTIO BEMIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI TI0 YPABHEHHIO
XUMHUYECKOH PEaKITUH;

MIPUMEHATH OCHOBHBIC OTICPAIANA MBICITATEILHOM ACATEIILHOCTH — aHATU3 U
CHHTE3, CpaBHCHHE, OO0OONMICHHWE, CHCTEMaTH3aIuIo, KiacCH(pHUKAIHIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBS3CH — JUISl W3yYCHHUS CBOWCTB
BEIIECTB W XAMHYCCKHUX PEAKIMi, CECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHWA — HAOMIOJCHWE, W3MEPCHHE, MOJICIMPOBAHUEC, SKCMEPUMEHT
(peasbHBIH ¥ MBICIICHHBIH ),

CJIe10BaTh MPaBUJIaM MOIb30BaHU XMMHYECKOM MOCY A0 1 1a60paTOpHBIM
obopygoBaHMEM, a Takke IIpaBWwiIaM OOpallleHHs C BEILIECTBAMU B
COOTBETCTBUM C WHCTPYKUMSIMH TIO BBIMOJHEHUIO J1a00OPaTOPHBIX
XUMHYECKHUX OIBITOB IO TOJIYUEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoma W KHCJIOpPOHa), MPUTOTOBJICHHUIO PAaCTBOPOB C OMPEIEIEHHOMN
MacCOBOM OOJIEW PacTBOPEHHOIO BEILECTBA, ILUIAHUPOBATH U MPOBOAUTH
XUMUYECKUE SKCTIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILIEIOUEH U
KHCJIOT C ITOMOIIBI0 MHAUKATOPOB (JTAKMYC, peHONTAICHH, METUIOPAHK

U IPYyTHE).

K konitry oOydenus B 9 kacce npeaAMETHBIE PE3yIbTaThl HA 6A30BOM YPOBHE
IOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y 00YJArOIIIXCA YMEHUHA:

PacKpeIBaTh CMBICT OCHOBHBIX XWMHUYECKUX MOHATHA. XWMHUECKUH
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOXKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPHULIATENIBHOCTh, CTEIIEHB
OKHCIICHHUS, XMMHUECKas PEaKLHA, XUMHUUECKas CBA3b, TEIUIOBOU 3(dekT
peaKkuuyd, MOJb, MOJIAPHBIA  00BEM,  pacTBOpP,  SJIEKTPOJIUTHI,
HEAJICKTPOIUTHI, SJICKTPOJIUTAYECKAS TUCCOLMALNSA, PEAKUUU HOHHOTO
oOMeHa, KaTaiM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMBIE U
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HEOOpaTUMBbIC PEAKIAH, OKHCIIUTEIFHO-BOCCTAHOBUTENBHBIE PEAKINH,
OKHUCJIMTENTb, BOCCTAHOBHUTEITh, OKMCIICHUE W BOCCTAHOBJICHUE, AJJIOTPOIIHS,
amM(pOTEPHOCTB, XUMHIECKAS CBSI3b (KoBaJICHTHa, HOHHAas,
METAJUTMYECKAsT ), KPUCTALITNYECKAs PEIIETKA, KOPPO3HS METAJUIOB, CIIJIABHI,
CKOPOCTh XMMHYECKOHN pPEaKIuH, MPEACIbHO AOIMYCTUMAsA KOHLIEHTpaLus
[TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMWYECKHX TIOHATHA H
MPUMEHATH ATH MIOHATHSI TIPY OTIMCAHKUH BEIECTB M X IMPEBPAILICHUN;
UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UIS COCTaBjieHHA (HopMyIl
BEIIECTB U YPABHCHUM XUMHUUYECKHUX PEAKITUAH;

OTIPENENIATh BAJICHTHOCTD M CTCTICHh OKUCIICHUS XUMHUECKUX 3JIEMEHTOB B
COCIMHECHHUSX PA3IUYHOTO COCTaBa, TPUHAMICKHOCTh BEIIECTB K
OTIPeAETIEHHOMY KJIACCy COSAMHCHHMM 1O (opMyjaM, BHI XUMHYECKOH
CBA3M (KOBAJICHTHAs, WOHHAs, META/UNIMYECKas) B HEOPraHMUECKHX
COCIUHCHHMSIX, 3aps]l MOHA [0 XMMHYECKOHN (popmyrne, XapakTep cpeasl B
BOAHBIX PACTBOPAX HEOPTAaHUUYECCKUX COCAMHECHMM, THUI KPUCTAJUTMUECKOM
PEIIETKA KOHKPETHOT'O BEIECTBA,

packpeiBaTh cmbica Ilepumogmueckoro 3akoHa J[. WM. MeHneneeBa u
OEMOHCTPUPOBATh €Tr0 TOHUMAHWE. OMUCHIBATH W XapaKTePU30BaTh
tabmmunyio Qopmy [lepuoamueckoid CHCTEMbl XAMHYECKHX SJIEMEHTOB:
pa3nuyaTh TOHATHS «rjaBHasd mnoarpymma (A-rpynma)» U «mnoOouHas
noarpynmna (b-rpynma)», mamsie W OOnbIIME TEPHOABI, COOTHOCHTH
0003HauEHHUA, KOTOPBIC UMEIOTCA B MEPUOAMYECKON TaOIUIIE, C YACTOBBIMH
XapaKTePUCTHKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U
3apAn  AApa, oOmiee YWCiIOo 3JIEKTPOHOB M paclpelesieHHe HX Mo
3JIEKTPOHHBIM CJI0sIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH
CBOWICTB 3JIEMEHTOB M HMX COCOUHEHHI B NpeAenax MaJbIX MEPUOAOB H
TJIABHBIX MIOATPYIT C YY4ETOM CTPOCHHS MX aTOMOB,

KJTaCCU(PHITUPOBATH XUMHUYCCKUE SJIEMEHTbHI, HEOPTAaHUYECKUE BEILECTBA,
XUMHYECKUE peakiuu (10 YUCIY W COCTaBY YYACTBYIOIIMX B PEaKLUU
BEILIECTB, MO TEILIOBOMY 3((PEeKTy, M0 U3MEHECHHUIO CTENEHEH OKHUCIICHHS
XUMHYECKHUX 3JIEMEHTOB),

XapaKTepu30BaTh (OMUCHIBATh) O0mME W cnemuduueckue XUMHUYECKHE
CBOMCTBA NPOCTHIX W CIOXKHBIX BEMIECTB, IMOATBEPKIAAsA OMHCAHHE
MPUMEPAMH  MOJICKYJIIDHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKLIUM,

COCTABJIATh YPABHEHUSA JJICKTPOJIUTHYECKON AUCCOLMALANA  KHCJIOT,
MICJIOYEH U COJICH, TIOJIHBIE U COKPALUEHHBIE YPABHEHUA PEAKIIM HOHHOTO
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oOMEHa, ypaBHCHHWS PEaknuid, MOATBEPKIAIOMAX CYIIECTBOBAHHC
TEHETUYECKON CBSA3H MEXKITy BEMICCTBAMH PA3JIHIHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKLMid
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKLuil;
IIPOTHO3APOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTCKAHUS XHUMHYECKMX MPEBPANICHUN B Pa3THYHBIX
YCIIOBHSX,

BBIUUCIISITH OTHOCHTEIIHHYIO MOJICKYJIAPHYIO H MOJISIPHYEO MAacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHMMHYECKOTO 3JeMeHTa 1O (opMysne COEOUHEHHUA,
MacCCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI II0 YPaBHEHHUIO
XUMUWUYECKON PEaKIINK;

coOJTI0IaTh IPaBHIIA TTOJTH30BAHUSA XUMHUIECKOM MOCy10i U 1abopaTopHBIM
o0opymoBaHHEM, a TakkKe IIpaBWja oOOpalleHHs1 C BEIIECTBAMHU B
COOTBETCTBHM C WHCTPYKUHMAMH TIO BEIIOJHCHHUIO JIaOOpaTOPHBIX
XUMHYECKHUX OTBITOB IO MOJYUESHUIO U COOMPAHHIO ra3000Pa3HbBIX BEIIECTB
(aMMHaKa " yrieK|CIIOro raza);

IIPOBOAUTD PEAKIIMH, MTOATBEPIKIAAIOIINE KAUYECTBCHHBIN COCTAB Pa3IMUHBIX
BEIIIECTB. PaACO3HABaTh OIBITHBIM MyTEM XJIOpHJ-, OpOMHI-, HOIWI-,
kapOonart-, (ocdar-, cunmkar-, cyabdar-, THAPOKCH-UOHBI, KATHOHBI
aMMOHHA W WOHBl HM3YUYCHHBIX METAJUIOB, MPHCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPraHMUYECKUX BEIIECCTB,

NPUMEHATHh OCHOBHBIE OTIEPAIH MBICIIUTEIPHON AEATETHHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATH3aIHIO, BBISBJICHUE PUYUHHO-
CJICJICTBEHHBIX CBS3CH — JJIi M3YUYCHHS CBOMCTB BEIIECTB MU XUMHUECKHX
peaknuii, e€CTeCTBEHHO-HAy9YHBIC METOMBl MO3HAaHHA — HAOMOIeHuE,
HU3MEPCHHE, MOAETUPOBAHHUE, SKCIICPUMEHT (pPeabHbIH U MBICJICHHBIH ).
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TEMATUWYECKOE INMNJ1IAHMPOBAHWE

KonnyectBo yacoB
Ne HavnmeHoBaHVe pa3genos u
KOHTpO/ibHbIE
n/n TeM nporpammbi Bcero
pa6oThbl
Pa3gen 1. NepBoHa4vYasibHble XUMUYECKMNE MOHATNA
XunMmusag — BaxHasd o6nacTtb
€CTEeCTBO3HAHUA 1
1.1 . 5
NPakTUYeCKON LEeATEe/IbHOCTU
yenoBekKa
BewecTBa U XMMUYeCcKmne
1.2 15 1
peakumm
MToro no pasgeny 20

Pasgen 2. BaxHelwne npeactaBnuTesiIn HEOpraHN4YeCKMX BeELWECTB

21 Bos3gyx. Kucnopog. MNMoHaTtue 6
' 06 oKkcupgax

Bogoposa. MoHAaTKE O
2.2 8
KucnoTtax u consx

Bopa. PactBopbl. [ToHATUE 06
2.3 5 1
O0CHOBaHUAX

OCHOBHble Knacchl
2.4 . 11 1
HeopraHM4yecKUX COeMHEHUN

MToro no pasgeny 30

MpakTuyeckue
paboThbl

ONeKTPOHHbIe (LN POBbIE)
o6pasoBaTesibHble pecypchl

Bunonuoteka LLOK
httDs://m.edsoo.ru/7f41837c

bubnnoteka LUOK
httDs://m.edsoo.ru/7f41837c

buénmnoteka LLOK
httDs://m.edsoo.ru/7f41837c

Bunonuoteka LLOK
httDs://m.edsoo ru/7f41837c

bubnnoteka LOK
httDs://m.edsoo.ru/7f41837c

bubnmnoteka LUOK
httDs://m.edsoo.ru/7f41837c

Pasgen 3. Mepnognuyecknin 3akoH u MNepuognyeckasa cuctemMa XuMmn4yecknx aneMmeHToB [. M. MeHgeneeBa. CTpoeHMe aTOMOB.

Xumnyeckasa cBa3b. OKNUC/INTENbHO-BOCCTAHOBUTENbHbIE peakunun
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Mepuogunuecknin 3aKOH K
31 Mepunognueckas cuctema ;
' XUMN4Yyecknx anemeHtos 4. W.

MeHpeneesa. CTpoeHuMe aTtoma

XunmMunyeckas CB3b.
3.2 OKNCANTENbHO- 8
BOCCTAHOBUTE/IbHbIE peaKLuu

MToro no pasgeny 15

Pe3epBHoe Bpems 3

OBWEE KONMNYECTBO YACOB MO
MPOrPAMME

68

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c
bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c
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9 KNNTACC

Ne n/n

Pasgen 1.

11

1.2

13

HavmMeHOBaHMWe pas3genioB U Tem
nporpaMmmbl

BelwecTBO N XMMUYeCKME peaKL M
MoBTOopeHue U yrnyb6aeHne 3HaHuiA
OCHOBHbIX pa3fefnoB Kypca 8 knacca
OCHOBHbIE 32KOHOMEPHOCTUN XUMUYECKUNX
peakuuii

dneKTponaMTUYECKas guccouualme.
XUMnYeckne peaklmm B pactBopax

MToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl N nx coeguHeHund

Obwasn xapaKTepncTuka XMMmnYeCcKnx
anemeHTOB YTTA-rpynnbl. Manorexsol

Obwas xapakTepucTMKa XMMNYECKNX
anemeHToB Y1A-rpynnbl. Cepa n eé
coefuHeHUn

Obwas xapakTepucTMKa XMMNYECKNX
anemMeHTOoB YA-rpynnbl. A30T, pocgop U nx
coefiMHeHUS

Obwas xapaKTepncTukKa XMMmnYeCcKnx
anemeHTOoB IVA-rpynnol. ¥Yrnepog u
KPEMHUWIA U NX COeANHEHUS

KonnyectBo 4acoB

Bcero

17

KOHTpO/IbHbIE
paboThl

MpakTnyeckune
paboThl

ONEeKTPOHHbIE

(unpos.ble)
o6pasoBaTesibHble

pecypchl

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

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

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

bnénunoteka LOK
httos://m.edsoo.ru/7f41a636

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

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

Buonuoteka LLOK
https://m.edsoo.ru/7f41a636
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MToro no pasgeny

Pasgen 3. MeTtansbl U UX COeLUHEHNSA

3.1 Ob6uwmre cBoiicTBa MeTannoB

3.2 BakHeliw e MmeTanabl U UX COEAUHEHNS

NToro no pasgeny

Pasgen 4. Xumua n okpyxawuiasa cpega

4.1 BewecTtBa n matepuansl B XMU3HU YenoBeka

NToro no pasgeny

Pe3epBHoe Bpems

OBWEE KONMNYECTBO HWACOB MO NPOTrPAMME

25

16

20

68

bnénunoteka LOK
httDs://m.edsoo.ru/7f41a636

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

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

bnénunoteka LOK
httos://m.edsoo0.ru/7f41a636
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NOYPOYHOE INMJIAHNPOBAHWE
8 K/TACC

Ne

Tema ypoka
n/n

MpeagmeTt Xumun. Ponb Xumunn B
XXU3HW YyenoseKa. Tena n BewecTsa
MoHATUE 0 MeToAax MO3HAHMA B
XUMUU

MpakTnueckas paborta Ne 1 «IlMpaBuna
pa6oTbl B 1abopatopumn U NpuUEMbI
obpaweHuna c nabopaTopHbIM
obopynoBaHueM»

UucTble Bewectsa u cmecun. Cnocobol
pasgeneHuns cmecel

MpakTuyeckas pabota Ne 2
«Pa3geneHune cmeceli (Ha npumepe
OYMCTKM NOBapeHHOl conu)»

ATOMbI U MOMIEKYNbI

XNMNYECKNE 3TEMEHTBI. 3HAKHN
(CMMBONBI) XUMUYECKUX 3/TEMEHTOB

npOCTbIe M CNOXHble BeliecTBa

ATOMHO-MONIEKYIIPHOE YUEHUE

KonnyectBo yacoB

Bcero

KOHTpO/NbHbIE
pa6oThl

MpakTuyeckue
pa6oThbl

Jarta
N3yyeHusn

ONEeKTPOHHbIE

uMdpoBble
o6pasoBaTesibHble

pecypcbl

bnénunoteka LOK
httDs://m.edsoo.ru/ff0d210c

bnénunoteka LOK
httDs://m.edsoo.ru/ff0d227e

bnénunoteka LOK
httDs://m.edsoo.ru/ff0d23dc

bnénunoteka LOK
httDs://m.edsoo.ru/ff0d26ca

bnénunoteka LOK
httDs://m.edsoo.ru/ff0d28c8

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0d2a6c¢
Bunonuoteka LLOK
httos://m.edsoo.ru/ff0d2be8
Buonuoteka LLOK
httos://m.edsoo.ru/ff0d2a6¢c

bnénunoteka LOK
httos://m.edsoo.ru/ff0d2d50
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10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOAHCTBA COCTaBa BELLECTB.
XuMmunyeckaa popmyna. BaneHTHOCTb
aTOMOB XMMMWYECKUX 3/IEMEHTOB

OTHOCKTe/NIbHAaA aTOMHasa macca.
OTHOCKTeNbHAA MO/IeKynApHaa macca

MaccoBasd fong XMuMN4ecKoro
3/1eMEHTa B COeJUHEHUNN

KonunuyecTtso BewecTsa. Monb.
MondpHaa macca

dur3nyeckme N XMMUYeCKne aBeHns.
XumMuueckas peakuma

Mpu3HaKW 1 yCclOBUS NPOTEKAHUA
XUMUYECKUX peakLnii

3aKOH COXpaHeHMsa MaccChl BEL,ECTB.
XnUMunyeckume ypaBHeHus
BbluncneHna KonnyecTsa, Macchl
BellecTBa Mo YpaBHEHUAM
XUMUYECKNX peakumni
Knaccuunkayma XxuMumyeckux
peakumnii (coefuHeHNs, pa3noxeHus,
3aMeleHns, obmeHa)

M. B. JIOoMOHOCOB — Y4Yé&Hblli-
3Huuknoneguct. O6obuweHne n
cucTtemaTtu3sanuns 3HaHui

KoHTponbHas pa6ota Ne 1 no Teme
«BeuiecTBa U XMMUYECKUE peakLnmn»

Buonuoteka LLOK
https://rn.edsoo.ru/ff0d2eae

Buonuoteka LLOK
https://m.edsoo.ru/ff0d323c

bnénunoteka LOK
https://m.edsoo.ru/ff0d350c

bnénunoteka LOK
https://m.edsoo.ru/ff0d5230

bnénunoteka LOK
https://m.edsoo.ru/ff0d37fa

bnénunoteka LOK
https://m.edsoo.ru/ff0d3al6

bnénnoteka LOK
https://m.edsoo.ru/ff0d3b88

Buonuoteka LLOK
https://m.edsoo.ru/ff0d5708

bnénnoteka LOK
https://m.edsoo.ru/ff0d3f34

bnénunoteka LOK
https://m.edsoo.ru/ff0d40c4

bnénunoteka LOK
https://m.edsoo.ru/ff0d4290
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21

22

23

24

25

26

27

28

29

30

Bo3gyx — cmecb rasos. CocTas
Bo3ayxa. Knucnopog — 3/7eMeHT 1
npocTtoe Bew,ectso. O30H

D n3nYecKne N XMMmUUYecKkne CBOMCTBa
Kucnopoga (peakummn oKuUCeHus,
ropeHue). NMoHAaTUe 06 okcupax
Cnocobbl nonyyeHus kucnopoga B
nabopaTtopumn M MPOMbILWJIEHHOCTU.
MpumeHeHune Kucnopoga

TennoBoW aPPeKT XMMNYECKON
peakuumn, NOHATUE O
TEPMOXUMUYECKOM YpaBHEHUW, 3K30-
M 3HAOTEPMUYECKUX peaKLmax
Tonnueo (HeMTb, Yrosib U MeTaH).
3arpsdsHeHune Bo3gyxa, cnocobbl ero
npefoTBpaLleHmns

MpakTuyeckasa pabota Ne 3 no Teme
«lMonyyeHue n cobmpaHme
Kucnopoga, M3yyeHue ero cBOKWCTB»
Bogopog — 3/IeMeHT U npocToe

Bel ecTB0. HaxoXaeHne B npupoje
®dun3nyeckme n XMMumyeckne cBoincTBa
Bogopoja. NpumeHeHune Bogoposa

MoHATME O KMUCMIOTaX U CONAX

Cnocob6bl nony4yeHus sBogopoja B
nabopartopuu

Buonuoteka LLOK
https://rn.edsoo.ru/ff0d448e

bnénmnoteka LOK
https://rn.edsoo.ru/ff0d4614

bnénmnoteka LOK
https://rn.edsoo.ru/ff0d497a

bnénmnoteka LOK
https://rn.edsoo.ru/ff0d4790

bnénmnoteka LOK
https://m.edsoo.ru/ff0d4c4a

Buonnoteka LLOK
https://m.edsoo.ru/ff0d4ae2

Buonunoteka LLOK
https://m.edsoo.ru/ff0d4dd0

bnénmnoteka LOK
https://m.edsoo.ru/ff0d4dd0

bnénmnoteka LOK
https://rn.edsoo.ru/ff0d50d2

bnénnoteka LOK
https://rn.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

MpakTuyeckaa pabota Ne 4 no Teme
«lMonyyeHne n cobmupaHue Bogoposa,
M3y4yeHue ero CBOMNCTB»

MonsipHbiii 06bEM rasoB. 3akoH
ABoragpo

BbluncneHnsa ob6bvéma, Konmyectaa
BellecTBa rasa no ero M3BeCTHOMY
KONM4YecTBYy Bel,ecTBa Ui 06bLEMY

BbluncneHnss o6bEMOB rasoB Mo
YypPaBHEHMNIO peakUuny Ha OCHOBE
3aKOHA 06bEMHbBIX OTHOLUEHWUI ras3os

dn3nyeckme n XMMMYECKMe CBOMNCTBA
BO/bl

CocTaB 0CHOBaHWiA. MoHATHNE 06
MHAMKaTOpax

Bojga Kak pactBopuTens.
HacbllWeHHbIe N HEHACLILLEHHbIE
pacTBopbl. MaccoBas J0Ns BewecTea
B pacTBOpE

MpakTuyeckas pabota Ne 5 no Teme
«MpuUroToBneHne pacTBOPOB C
onpefenéHHON MmaccoBOW fonei
pacTBOPEHHOTO BeullecTBa»

KoHTponbHasa pabota Ne2 no Teme
«Kucnopog. Bogopoa. Boga»
Okcugbl: cocTaB, Knaccuukaumsa,
HOMeHKnaTtypa

Buonuoteka LLOK
https://m.edsoo.ru/ff0d4f42

Buonuoteka LLOK
https://m.edsoo.ru/ff0d542e

bnénunoteka LOK
https://m.edsoo.ru/ff0d55a0

Buonuoteka LLOK
https://m.edsoo.ru/ff0d5708

Buonuoteka LLOK
https://m.edsoo.ru/ff0d587a

bnénunoteka LOK
httDs://m.edsoo.ru/ff0d59e2

bnénunoteka LOK
https://m.edsoo.ru/ff0d5b40

bnénunoteka LOK
https://m.edsoo.ru/ff0d5 eba

bnénunoteka LOK
httDs://m.edsoo.ru/ff0d6342

bnénnoteka LOK
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

46

47

48

49

50

MonyyeHne U XMMUYeCcKne CBONCTBA
KUCNOTHBIX, OCHOBHBIX U
aM(OTEPHbIX OKCUZOB

OCHOBaHUS: cocTas, Kiaccugukayus,
HOMEHK/aTypa

MonyyeHne N XMMnYeckne cBolictea
OCHOBaHUM

KucnoTbl: cocTaB, Knaccudukauus,
HOMEHK/aTypa

MonydyeHne U XMMUYeCcKUe CBONCTBA
Kucnot

Conwu (cpefHue): HOMeHKaTypa,
cnocob6bl NONYYEHNA, XUMUYECKNE
cBOicTBA

MpakTnueckas paborta No 6. PeweHue
aKCNepuMeHTaNbHbIX 3afa4y Nno Teme
«OCHOBHbIEe K/lacCbl HeOpraHM4yeckux
COelUHEHNA»

leHeTUYecKas CBA3b MEXAY
Kflaccamy HeopraHMyecKnx
COEINHEHUN

O606WeHNE N cUCTEMATU3ALNSA
3HaHUNM

KoHTponbHasa pabota Ne3 no Teme
"OCHOBHbIEe K/flacCbl HEOPraHMYecKnx
coeguHeHn"

Buonuoteka LLOK
https://m.edsoo.ru/ff0d664e

Buonuoteka LLOK
https://m.edsoo.ru/ff0d67ca

bnénunoteka LOK
https://m.edsoo.ru/ff0d67ca

bnénunoteka LOK
https://m.edsoo.ru/ff0dfee2

bnénunoteka LOK
https://m.edsoo.ru/ff0dfee2

bnénnoteka LOK
https://m.edsoo.ru/00ad9474

bnénunoteka LOK
https://m.edsoo.ru/00ad9b7c

bnénnoteka LOK
https://m.edsoo.ru/00ad9a50

bnénnoteka LOK
https://m.edsoo.ru/00ad9cb2

Buonuoteka LLOK
https://m.edsoo.ru/00ad9ela
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

MepBble NONbLITKW Knaccugpukaymnm
Buonuoteka LLOK

https://rn.edsoo.ru/00ad9ffa

XUMUNYECKUX 3N1IeMeHTOB. MoHATHE O 1
rpynnax CXo4HbIX 3/IEMEHTOB
Meprnognyeckunini 3aKoH u

Meprnopgnueckas cuctema bubnuoteka LLOK
XUMUYecKnUx anemeHToB . . https://rn.edsoo.ru/00ada52c
MeHpeneeBa

bnénunoteka LOK

Mepuogabl, rpynnbl, NOATPYMNbI 1

PUoA by ArpY https://rn.edsoo.ru/00ada52c
CtpoeHune atomoB. CocTaB aTOMHbIX 1 buénuoteka LLOK
anep. N3oTtonel https://rn.edsoo.ru/00ada342

CTpoeHMe 3NeKTPOHHbIX 060/104€EK
bnénunoteka LOK

aToOMOB 31eMeHTOB lNepuognyeckoii 1
https://rn.edsoo.ru/00ada6bc

cuctembl 4. 1. MeHpeneesa

XapaKTepucTnka XMMmn4eckoro

3/1eMEHTA MO ero NOo/I0XEeHU B bubnuoteka LLOK
Mepunopguueckoii cucteme 4. W. https://rn.edsoo.ru/00ada824
MeHpeneeBa

3HauyeHue I'Iepl/lo,qmquKoro 3aKOHa

LNA pa3sBUTUA HayKN U npakTuku. M. 1 bubnunoteka LLOK

N. MeHpeneeB — yu4éHblli, Negaror un https://rn.edsoo.ru/00ada96e
rpaxpgaHuH

Pe3epBHbIl ypok. O606LeHne 1 Bu6nunoteka LLOK

58

59

cuncrematmsaumnd 3HaHWUI

KoHTponbHasa pa6oTta Ne4 no teme
«CTpoeHMne atoma. Xumuyeckas

cBA3b» / Bcepoccuiickas
nposepoyHas pabora

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

bnénunoteka LOK
https://rn.edsoo.ru/00adb486
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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60

61

62

63

64

65

66

67

68

SNeKTPooTPULATENbHOCTL aTOMOB
XUMMNYECKNX 3NIEMEHTOB

MoHHaa xummyeckasa CBA3b

KoBaneHTHas nondapHaa XnMmm4yeckasa
CBA3b

KoBaneHTHas HenondapHas
XnMmun4yeckaad CBA3b

CTeneHb OKUCNEHUSA

OKMCNNTeNbHO-BOCCTAHOBUTE/IbHbIE
peakuunmn

OKucnnTenn n BOCCTAaHOBUTENMN

Pe3epBHbIii ypok. O60o6uUieHne U

cucTtemaTtusanmnsa 3HaHWn no Teme
«CTpoeHne atoma. XMUyeckas

CBA3b»

Pe3epBHbIii ypok. O6o6uieHne u
cucTemaTtmsanuns 3HaHui

OBWEE KONMMNYECTBO YACOB MO
MPOrPAMME

68

bnénunoteka LOK
https://rn.edsoo.ru/00adaab8

bnénunoteka LOK
https://rn.edsoo.ru/00adac34

bnénunoteka LOK
https://rn.edsoo.ru/00adaab8

bnénnoteka LOK
https://rn.edsoo.ru/00adaab8

bnénnoteka LOK
https://rn.edsoo.ru/00adae28

bnénnoteka LOK
https://rn.edsoo.ru/00adb076

bnénnoteka LLOK
https://rn.edsoo.ru/00adb076

bnénunoteka LOK
https://rn.edsoo.ru/00ad9ch2

bnénnoteka LOK
https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00adaab8
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9 KNNTACC

Tema ypoka

MepnoguyecKnin 3aKoH.
Mepuognueckasa cucrema
XUMMN4YecKnx anemeHTos 4. W.
MeHpaeneesa

3aKOHOMEPHOCTM B U3MEHEHUN
CBOWCTB XMMMUYECKNX 3/IEMEHTOB
MepBbIX TPEX NeprUoOSO0B

Knaccugukaums n HomeHknaTypa
HEOPTraHMYEeCKNX BELLECTB

Bupabl XUMWUYECKON CBSA3N U TUMbI
KPUCTananyeckKnx DELIJéTOK

KoHTponbHas pabota Ne 1 no Teme
«loBTOpeHNe n yrnybneHue
3HaHWi OCHOBHbIX pa3fenos Kypca
8 Knacca»

Knaccnumkaumsa Xummnyecknx
peakumin N0 pa3NMUYHbIM NPU3HAKAM
MoHATME O CKOPOCTM XUMMUYECKOW
peakunn. NMoHATNE O TOMOTEHHbIX U

FeTeporeHHblIX peakunax

[TOHATNE O XUMUYECKOM
paBHoBecun. ®aKTOpPbl, BAUAKOLLME

KonnuectBo 4acos

Bcero

KOHTpO/IbHbIE
paboThl

MpakTnyeckue
paboThbl

Jata
n3yyeHund

ONEeKTPOHHbIE

ungppoBble
o6pasoBaTesibHble

pecypchl

Buonuoteka LLOK
https://rn.edsoo.ru/00adb59e

bnénunoteka LOK
https://rn.edsoo.ru/00adb6b6

bnénunoteka LOK
https://rn.edsoo.ru/00adb7e2

bnénnoteka LOK
https://rn.edsoo.ru/00adbac6

bnénunoteka LOK
https://rn.edsoo.ru/00adbcb0

bnénunoteka LOK
https://rn.edsoo.ru/00adbe9a

bnénnoteka LOK
https://rn.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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10

11

12

13

14

15

16

17

Ha CKOPOCTb XUMUYECKON peakuunmn
M NONMOXeHNe XNMN4YeCKoro
paBHOBECKA

OKMCNNTENbHO-
BOCCTAHOBUTE/IbHbIE peaKLuu
Teopus 31€KTPONUTUYECKO
anccounauun. CunbHble n cnabble
3NEeKTPONUTSI

MNOHHble ypaBHEHUS peakuuit

XUMunyeckne CBOWCTBA KUCNOT U
OCHOBAaHWIi B CBETe NMpeACcTaBNeHU
06 3NeKTPONUTUYECKONA
auccounaumnm

XMMuMUecKune CBOICTBA CONEN B
CBeTe MpefcTaBfieHNli 06
3/IeEKTPONIUTUYECKOW guccoumaymm

MoHATHE O rmagponnse conei

O606LWeHNe U cUCTEMATU3ALNSA
3HaHUM

MpakTuuyeckas paborta Ne 1
«PelleHne aKCNnepMMeHTanbHbIX
3afay»

KoHTponbHasa pabota Ne2 no Teme
«IQNeKTponnTnYeckas
anccounauna. Xumnyeckue
peakuuu B pacTBopax»

bnénunoteka LOK
https://rn.edsoo.ru/00adcade

bnénunoteka LOK
https://rn.edsoo.ru/00adcd68

bnénnoteka LOK
https://rn.edsoo.ru/00add448

Buonuoteka LLOK
https://rn.edsoo.ru/00add5d8

bnénunoteka LOK
https://rn.edsoo.ru/00add8b?2

bnénunoteka LOK
https://rn.edsoo.ru/00add9d4

bnénunoteka LOK
https://rn.edsoo.ru/00addd12

bnénunoteka LOK
https://rn.edsoo.ru/00addbfa

bnénunoteka LOK
https://rn.edsoo.ru/00addecO
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18

19

20

21

22

23

24

25

26

Obuwas xapakTepucTuKa rasoreHos.
XuUMunyeckne cBOCTBa Ha MpumMepe
xnopa

Xnoposogopog. ConsaHaa KMUCoTa,
XUMUYECKMNE CBOWCTBA, NONYUYEHMUE,
npUMeHeHne

MpakTuyeckaa pabota Ne 2 no Teme
«[lonyyeHne CONAHOW KUCNOTHI,
n3yvyeHue eé CBOKCTB»
BbluncneHnsa no ypaBHeHUAM
XUMUYECKUX peakLumnid, ecim ofuH
M3 peareHTOB faH B N36bITKe

Ob6uwas xapaKTepucTMKa 31€MEHTOB
Y1A-rpynnol

ANNoTponHble MOAU(UKALUMN CEpI.

HaxoxpaeHue cepbl 1 eé
COeAVHEHWNI B Npupoge.
XuUMunyeckne cBoCTBa Cepbl
CepoBoaopog, CTpOEHMUE,
hm3nyeckne n XuMmnyeckmne
cBOiCTBA

Okcupbl cepbl. CepHad KucnoTa,
(hM3nNYecKne U XMmmnyeckune
CBOWNCTBa, NpUMeEHeHUE

XuMnueckne peakuum, nexaltjme B
OCHOBE MPOMBILLIEHHOTO crnoco6a
MONyYeHUs CEPHOW KUCMOTHI.
XUMUUecKoe 3arpsisHeHune

Buonuoteka LLOK
https://rn.edsoo.ru/00addfe2

bnénunoteka LOK
https://rn.edsoo.ru/00ade104

bnénunoteka LOK
https://rn.edsoo.ru/00ade348

bnénunoteka LOK
https://rn.edsoo.ru/00ade488

bnénunoteka LOK
https://rn.edsoo.ru/00ade64a

bnénunoteka LOK
https://rn.edsoo.ru/00ade64a

bnénunoteka LOK
https://rn.edsoo.ru/00ade802

bnénunoteka LOK
https://rn.edsoo.ru/00adea28

bnénnoteka LOK
https://rn.edsoo.ru/00adec8a
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27

28

29

30

31

32

33

34

OKpYy>KatoLwen cpegbl
COEMHEHUAMU Cepbl
BbluncneHne MaccoBoii A0Nu
BbIX04a NPOAYKTa peaKLmnm

Obwas xapaKTepucTKa 3eMeHTOB
YA-rpynnsbl. A3o0T,
pacnpocTpaHeHue B Npupoae,
hM3nYecKne u XMmnyeckne
cBoicTBa

AMMUMAK, ero gpusnyeckume u
XUMUYECKUE CBOICTBA, NONYUYEHUE
M NPUMEHeEHNE

MpakTuyeckaa pabota Ne 3 no Teme
«[lonyyeHne aMMmumaka, nsyvyeHue
€ro CBOMCTB»

A30THag Kucnota, eé usnyeckne un
XWUMUYeCcKne cBocTBa

Micnonb3oBaHWe HUTPATOB U CONeEN
aMMOHMS B Ka4eCTBE MUHEPANbHbIX
yaoopeHuit. Xumnyeckoe
3arpsAs3HeHne oOKpyxaruwei cpegbl
COeAMHEHUAMM a30oTa

dochop. Okeng pochopa (Y) n
hocopHas KucnoTa, pusnyeckue u
XUMUYECKUE CBOICTBA, NONYUYEHUE

Mcnonb3oBaHue pochaTos B
KauyecTBe MUHepanbHbIX

Buonuoteka LLOK
https://rn.edsoo.ru/00adec8a

bnénunoteka LOK
https://rn.edsoo.ru/00adeea6

bnénunoteka LOK
https://m.edsoo.ru/00adffl04

Buonuoteka LLOK
https://rn.edsoo.ru/00adf180

bnénunoteka LOK
https://rn.edsoo.ru/00adf306

bnénunoteka LOK
https://rn.edsoo.ru/00adf518

bnénunoteka LOK
https://rn.edsoo.ru/00adf68a

bnénnoteka LOK
https://rn.edsoo.ru/00adfc20
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yLoOpeHnin. 3arpAsHeHne
NPUPOLHON cpeabl pochaTamm

Yrnepog, pacnpocTpaHeHue B
POA. P P P bnénunoteka LOK

npupoge, (uU3nyeckue u 1
Pupope, @ https://rn.edsoo.ru/00adfd9c

XUMMUYeCcKne cBOCTBa

OKcupbl yrnepoga, ux husnveckue

M XMMUYEeCKne CBOMCTBA.
bnénunoteka LOK

JKonornyeckue npobnemsl, 1
https://rn.edsoo.ru/00adfebe

CBfi3aHHbIE C OKCMAOM yrnepoja
(V)
bnénunoteka LOK
https://rn.edsoo.ru/00ae006c¢

YronbHasa KMcnoTa n eé conu 1

MpakTnueckas pabota No 4 no Teme

"Mony4yeHne yrnekucnoro rasa. bubnunoteka LLOK
KauecTBeHHas peakumnsa Ha https://rn.edsoo.ru/00ae027e
KapboHaT-noH"

MepBOHa4anbHble NOHATUSA 06
Buonuoteka LLOK

OpraHM4YyeckKux BelecTBax Kak o 1
https://rn.edsoo.ru/00ae054e

coegnHeHunax yrnepopga

bnénunoteka LOK

KpemMHWin 1 ero coegnHeHuns 1
https://rn.edsoo.ru/00ae080a

MpakTuyeckaa paborta Ne 5.

PeweHne akcnepumMeHTanbHbIX Bubnunoteka LLOK

3aflay no Teme «BaxHelwune https://rn.edsoo.ru/00ae0bf2
HEMEeTannbl U UX COEAUHEHUNA»

KoHTponbHas pabota Ne3 no Teme
bnénunoteka LOK

https://rn.edsoo.ru/00ae0el8

«BaxHeliwmne HemeTannbl U NX 1 1
coeanHeHna»
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Obwas xapakTepncTmka

XUMUYECKUX 3N1eMEHTOB —

meTannoB. MeTtannmyeckas CBs3b U Bubnnoteka LLOK
MeTannnyeckaa Kpucrannmyeckas https://rn.edsoo.ru/00ae103e
peweéTka. ®un3myeckne cBoicTBa

MeTannos

XuUMUyeckue cBoiicTBa MeTasnsos.
bnénunoteka LOK

ANEeKTPOXUMUYECKUIA pag 1
https://rn.edsoo.ru/00ael1156

Hanmn pFI)KeHVIIZ MEeTannoB

O6wme cnocobbl NONy4YeHUs

MeTannoB. CnnaBbl. BbluncneHuns
bnénunoteka LOK

MO YypaBHEHUAM XUMMUYECKUNX 1
https://rn.edsoo.ru/00ael1156

peakuuii, eCnm 0ANH 13 peareHTOB
COMlEPXMUT NpUmecH

bnénunoteka LOK

MoHATME O KOPPO3MM METANNOB 1
https://rn.edsoo.ru/00ae1278
bnénnoteka LOK
Ll enoYyHble MeTannbl 1
https://rn.edsoo.ru/00ael4b2
OKcupabl U TMAPOKCUALI HATPUA U 1 buénuoteka LLOK
Kanus https://rn.edsoo.ru/00ael4b2
Ll enoyHo3emesNibHble MeTannbl - 1 bnénunoteka LOK
KanbUuii 1 marHui https://rn.edsoo.ru/00ael5e8
. bnénunoteka LOK
BaxHenwmne coeguHeHNs KanbLmna 1

https://rn.edsoo.ru/00ael5e8

0606l eHNe U cUCTEMATU3ALNSA

. 1
3HaHUNR
XXECTKOCTb BOAbI U CNOCO6LI eé 1 buénuoteka LLOK
ycTpaHeHUA https://rn.edso0.ru/00ae1886
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53

54

55

56

57

58

59

60

61

62

MpakTuyeckasa pabota Ne 6 no Teme
"XXECTKOCTb BOAbl M MeTOAbl eé
ycTpaHeHusa"

ANOMUHWNI

AM(OTepPHbIe CBOCTBA OKCMA U
rmgpokcuaa

XXeneso

OKcupabl, TMAPOKCUABLI U COMN
xenesa (1) nxenesa (1)

O606WeHNe N cUCTEMATU3ALNSA
3HaHUNM

MpakTuyeckaa pabota Ne 7.
PeweHne sKCMepUMeEHTaNbHbIX
3afjay no teme «BaxHenwme
MeTasnfbl U UX COefUHEHUA»

BblunCcneHNs No ypaBHEHUAM
XUMUNYECKNX peakLunii, ecnm ofgunH
N3 peareHToB AaH B U3ObITKE UK
COAEPXUT npumecu. BeluncneHuns
MacCcOBOW JONW BbIXOAa MPOAYKTa
peakunm

O606LWeHNe N cUCTEMATU3ALNSA
3HaHUM

KoHTponbHas pabota Ne4 no Teme

«BaxHelwmne metanibl n nx
COeaANHEHNA»

Buonuoteka LLOK
https://rn.edsoo.ru/00aelae8

bnénunoteka LOK
https://rn.edsoo.ru/00aelc64

bnénunoteka LOK
https://rn.edsoo.ru/00aelc64

bnénunoteka LOK
https://rn.edsoo.ru/00ae1d86

bnénunoteka LOK
https://rn.edsoo.ru/00ae35e6

Bunonuoteka LLOK
https://rn.edsoo.ru/00ae3de8

bnénunoteka LOK
https://rn.edsoo.ru/00ae1750
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63

64

65

66

67

68

OBWEE KONMMNYECTBO YACOB MO

BewecTtBa n MaTepuanbl B

I'IOBCE,CI,H&BHOVI XWN3HW YenoBeKa

XUMMUYECKOe 3arpsisHeHmne
oOKpyXatwein cpegbl
Ponb XMMUW B pelleHunm
3KONOTMYeCKUX npobrem

Pe3epBHbIii ypok. O60o6uUieHne n

cuncrematmsaund 3HaHWUI

Pe3epBHbIii ypok. O606uULeHME U

cuctemaTmsaumnsa 3HaHuii

Pe3epBHbIii ypok. O606uUieHne U

cuncrematmsaund 3HaHWUI

MPOrPAMME

68

bnénunoteka LOK
https://rn.edsoo.ru/00ae3f50

bnénunoteka LOK
https://rn.edsoo.ru/00ae4270

bnénunoteka LOK
https://rn.edsoo.ru/00ae4270

bnénnoteka LOK
https://rn.edsoo.ru/00ae0d0a

bnénunoteka LOK
https://rn.edsoo.ru/00adb33c

Bunonuoteka LLOK
https://rn.edsoo.ru/00ad9ch2
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INPOBEPSIEMBIE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA

OCHOBHO

OBPA3OBATEJILHOM [TIPOI' PAMMBI

8 KVIACC

Kon
NPOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJabTATBI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI0 001mero o6pazoBaHus

1

IIo teme: «llepBOHaUaNbHBIE XUMUYECKUE TTOHATHSDY

1.1

PacKpBIBATh CMBICJ OCHOBHBIX XHUMUYECKMX IOHATHIL aToM,
MOJIeKyJia, XHUMHUYECKUI 3JEeMEHT, MPOCTOe BEINEeCTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OAHOPOAHAS W HEOMHOPOMHAsS), BAJEHTHOCTD,
OTHOCHTEJIbHASI aTOMHAsT W MOJIEKYJISIpHAs Macca, KOJHYECTBO
BEILECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi IOJII XHUMHYECKOTO
SJIEMEHTA B COENMHEHUM, MOJIIPHBIM O0BbEM, XUMHYECKAs peaKLys,
K1accupuKalis — peakuuii. peakuud COEOUHEHHs, PpPeaKLHu
pasjiokeHHsl, peaklMU 3aMelleHus, peakuud OOMEHa, 3K30- H
SHAOTEPMHUECKHE PEAKLUH, TETUIOBOH 3 ¢eKT peakiyuu, pacTBop,

MaccoBasi IOJIS BeLIeCTBA (IPOLIEHTHAs] KOHLIEHTPALHsI) B paCTBOpe

12

WITIOCTPUPOBATEL B3aUMOCBA3b OCHOBHBIX XUMHYECCKUX MOHATHH H

NPUMCHATDH 5TH NOHATHUA TP OMHCAHUU BELLUCCTB U UX l'lpeBpaLl[eHI/Iﬁ

1.3

UCIIOJIb30BATh XMMHUYECKYI0 CUMBOJIMKY AJISI COCTaBJIEHHUsS (OpMyI

BELIECTB U YPAaBHEHUI XUMHUYECKHX PEaKIUil

1.4

pPacKpeiBaTb CMBICJI 3aKOHOB COXpaHCHHUA MacCCbl BCELICCTB,
NOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIADHOTO YYCHHs, 3aKOHA

ABorajipo

1.5

ONpe€AcIATL BAJCHTHOCTH AaTOMOB OJJICMCHTOB B 6I/IHaprIX

COCMHUHCHUAX

1.6

KJIacCU(PULIPOBATh XUMHYECKHE peakiuu (10 YHCIy M COCTaBY

Y4YaCTBYIOLIMX B PEAKLUH BELLECTB, MO TETIOBOMY 3 dekTy)

1.7

BBIYHUCJISIT OTHOCUTEIIBHYIO MOJICKYJIAPHYIO W MOJEIPHYHO MacCChbl

BCIICCTB
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1.8

BBIYHCIIATh MAacCOBYIO JIOJIO XHUMHUYECKOTO 3JIEMEeHTa Mo Gopmyrie

COEIMHEHN,

1.9

BBIUUCIIATD MACCOBYIO IOJIIO BELIECTBA B PACTBOPE

1.10

NPUMEHSTb €CTECTBEHHOHAYYHbIE METOJIbI IO3HAHUS — HAOJFOIeHHE,
U3MEPEHUE, MOJENUPOBAaHUE, OSKCIEPUMEHT (pealbHbld W

MBICJICHHBI )

ITo Teme: «Baxxneimne npeCTaBUTENN HEOPraHUIECKUX BELECTB

2.1

packpeiBaTb CMBICJT OCHOBHBIX XHUMHYCCKHUX TIOHSTHH: OKCHA,

KHCJI0Ta, OCHOBAHHUE, COJIb

22

onpeaAc/IATE NPUHAMICKHOCTDb BCUICCTB K OHpeI[eJIéHHOMy KJIaCCy

coenuHeHuH o popmynam

23

KJI1acCH(UIIIPOBATH HEOPTAaHMYECKUE BELECTBA

2.4

XapaxkTepu3oBaTh (ONMUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, NMOATBEPKIasi ONMUCAHUE NPUMEPAMHU
MOJIEKYJSIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX  XHUMHYECKHX

peakuuit

2.5

IIPOrHO3HUPOBATDH CBOIMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
Ka4eCTBCHHOT'O COCTaBa, BO3MOXHOCTHU IPOTCKAHUA XHUMHUYCCKHUX

IIpeBpaLleHNI B pa3JIUUHBIX YCIOBUIX

2.6

CIE0OBaTh MNpaBUJIaM IMOJB30BAHUSA XHMHYECKOH MNOCyAOH U
71a00paTOpHBIM 000PYNOBaHHIEM, a TaKKe MpaBHiiaM OOpalleHus C
BEIECTBAMU B COOTBETCTBUU C HHCTPYKLMSMH IO BbINOJHEHHUIO
71a00PaTOPHBIX XUMHUYECKUX OIIBITOB MO MOJIYYEHHIO U COOHPAaHHUIO
ra3z000pasHbIX BeIecTB (BOAOPOAA M KHCJIOPOAA), MPUIrOTOBJICHHUIO
pPacTBOPOB € OMNpPENENEHHON MAacCOBOM JI0JIe pPacTBOPEHHOTO
BEIECTBA, TUIAHUPOBATb U MPOBOINTH XUMHYECKUE SKCIICPUMEHTBI
N0 PacHO3HABaHHIO PACTBOPOB ILEJOYEH M KHCIOT C IOMOIIBIO

WHAUKATOPOB (JTakMyc, heHONPTANEHH, METHIIOPAHXK U APYTHE)

2.7

IIPOBOJMTH PACYEThI 10 YPABHEHHIO XUMHUYECKOH peakiuu

ITo Tteme: «llepuommnueckuii 3axkoH u llepuoauueckas cucrema
xumuueckux syeMmeHToB [l M. Menpeneesa. CtpoeHne aToMOB.

Xumuaeckas CBA3b. OKHCIUTEbHO-BOCCTAHOBUTEIbLHbBIE pe€akuum»

3.1

PACKpbIBATH CMBICJT OCHOBHBIX XUMHUYCCKHX TIOHSTHH: AApO aToOMa,

3JIEKTPOHHBII CJIOH aToMa, aToMHas OpOWTab, PaguyC aToma,
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XUMUYECKasl CBsI3b, MOJSIPHAs M HEMOJIApHAsl KOBAJICHTHAs CBs3b,
3JIEKTPOOTPULIATENIbHOCT, HMOHHAS CBsA3b, WOH, KAaTHOH, aHMOH,

CTEINICHb OKUCJICHUA

3.2 KJIACCUPUITMPOBATH XHMHIECKHE HJIEMEHTHI

OTHCBIBATH U XapakTepu30BaTh TabmuuHyo Gpopmy Ileproanueckoi
33 CHCTEMB! XHMMHYECKUX 3JIEMEHTOB. Pa3M4aTh MOHATUS «TrJIaBHAas
noarpynna (Arpymma)» u «nobounas mnoarpynmna (brpymnma)»,

«Maybie» U «OOJIBbIIHE» nepuoabl

packpbiBaTh cMmbich llepuonuueckoro 3akona .M. Menneneesa:
34 JEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKOH  3aBHCHMOCTH
CBOWCTB XHMHYECKHUX DJJIEMEHTOB OT UWX TOJIOXKEHUS B

Ilepuopuyeckoit cucreme

COOTHOCHTh ODO3HAYECHHUS, KOTOpble HMEKTCI B  TabnuLe
«Ilepuonnuueckass cucrtema  xumudeckux saementos  JIH.
3.5 Menneneesa» C YACIOBBIMHU XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB
XHUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOflee 4YuCio

3JIEKTPOHOB M PACTIPENIEIICHUE UX 10 SJIEKTPOHHBIM CJIOSIM)

36 OnpeaAc/IATE  CTCIICHb  OKHUCJICHHSA  JJICMCHTOB B 6I/IHaprIX
COCOMHECHUAX

37 ONpEeNeNATh BUI XUMHUYECKOH CBsI3U (KOBajJieHTHass U HMOHHAas) B
HEOPraHUYECKUX COCAMHEHUAX

9 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJbTarta

IIpoBepsiembie MpeaMeTHDbIE PE3yJabTATHI 0CBOEHHSI OCHOBHOMH
o0pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHUsA

1 ITo Teme: «BemecTBo U XMMHYECKAsA PEAKLIUSA»

PAaCKPBIBATb CMBICI OCHOBHBIX XHMHYECKUX TMOHATHII. PacTBOp,
SEKTPOJIUTHI, HEINEKTPOJUTDI, SJIEKTPOJUTHYECKA OUCCOLIHALINS,
1 peakLu HOHHOTO OOMEHa, KaTajJu3aTop, XUMHYECKOEe PaBHOBECHE,
' obpatumeie " HeoOpaTHUMBble peaxiumy,
OKHCJIUTENIbHOBOCCTAHOBHUTEIbHBIC peakLuu, OKHUCITUTEITD,

BOCCTAHOBUTCJIb, OKHCJICHHC W BOCCTAaHOBJICHHEC, aJUIOTPOIIHA,
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ampoTepHOCTb, XHMMHYECKash CBsi3b (KOBAJICHTHAs, MOHHAs,
MeTaJUIMYeCKas), KPHCTAJUIMYECKast PELISTKA, CILIaBbl, CKOPOCTh

XUMHYECKOU peakinu

1.2

WITIOCTPUPOBATEL B3aUMOCBA3L OCHOBHBLIX XMMHYCCKUX MIOHSATHUI U

NPUMEHSTD 3TH NIOHATHS IIPU ONUCAHUY BEIECTB U UX MPEBPALIeHUI

1.3

COCTaBJIATh YPAaBHEHMSI BJIEKTPOJUTUYECKON AUCCOLUAIIUM KUCJIOT,
LIEJIOYEN U COJIEH, MOJIHbIE U COKpALIEHHBbIE YPaBHEHUS peaKLuii

HOHHOTO 0OMeHa

1.4

PacKpbIBATh CYIIHOCTb OKUCIUTECIbBHO-BOCCTAHOBUTEIBHBIX peaKLII/Iﬁ

MOCPENCTBOM COCTAaBJICHUS SJIEKTPOHHOTO OallaHCca 3THX PeaKivii

1.5

IIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKOW peaKiiu

ITo temam: «Hemeramnbl u ux COCAUHEHUs» H «MeTauibl U HUX

COCAUHCHUM

2.1

XapakTepuzoBaTb  (omuchiBaTh) oOmMEe U crnenugpUIecKue
XMMUYECKHE CBOMCTBA MPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPKIAst
ONUCAHNE TIPUMEPAMH MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHMA

COOTBETCTBYIOIINX XUMHWYCCKUX peaKuMﬁ

22

COCTAaBJISITh YPABHEHMS PEAKLIUH, MOATBEPKIAIOLIHX CYLECTBOBAHUE

FeHETUYECKOM CBA3HU MEXAY BEIECCTBAMHU PA3JIMIHBIX KJIaCCOB

23

MMPpOrHO3UPOBATH CBOWCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IMPOTEKaHUA XUMHUYCCKHX npeBpameHMﬁ B pa3JIMYHbIX

YCIIOBHUSAX

2.4

ClIeNOBaTh IPAaBMJIAM IIOJB30BAHMS XHMHYECKOW TOCYAOH U
71a00paTOpPHBIM 000PYIOBAaHMEM, a TaK)Ke MpaBHiaM OOpalleHus ¢
BEIECTBAMU B COOTBETCTBUU C HHCTPYKLHMSIMH MO BBINOJHEHHUIO
7Ta00pATOPHBIX XUMHUYECKUX OMBITOB MO TOJYYEHUIO U COOHUPAHHIO

razo00pa3HbIX BELIECTB (aMMHUaKa U yIIIEKHCIIOTO ra3a)

2.5

NPOBOAUTH PEAKLUUU, IOATBEPKAAOIIHE Ka4eCTBEHHBIA COCTaB
paSJ'II/ILIHbIX BCIIICCTB. paCHO3HaBaTb OIIBITHBIM HYTéM XJ'IOpI/II[-,
Opomun, woamn, kapOonat, docdar, cunamkar, cyiabdar,
THIPOKCUANOHBI, KATUOHBI aMMOHUSI, HOHBI M3yYEHHBIX METAJIIOB,

IPUCYTCTBYIOINE B BOAHBIX PACTBOPaxX HEOPraHUYECKUX BELIECTB

ITo Teme: «XuMus 1 OKpyXKaIOLIast Cpeaay
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pacKpbIBaTb CMBICI OCHOBHBIX XHMHYeckux moHATuil: IIJIK

31 BEIIECTBA, KOPPO3HUS METAJLIIOB
HpI/IMeHﬂTb OCHOBHBIC OHepaLII/II/I MbICJ'IHTeJ'IbHOfI OCATCIIBHOCTH —
aHalnu3 U CHUHTE3, CpaBHEHHe, O0OOINeHMEe, CUCTEMAaTH3alMIo,
3 2 BBISIBJICHUC HpI/I‘II/IHHO-CJICI[CTBeHHbIX CBﬂ3eﬁ — AJd I/I3y“IeHI/I$I

CBOIICTB BEILECTB M XHMHUYECKHX PEAKLHUIl, €CTECTBEHHOHAay4YHbIE
METOAbl MO3HAHMSA — HAONIOACHWE, W3MEPEHUE, MOIECIUPOBAHUE,

9KCIEPUMEHT (PeaibHbIil ¥ MBICIEHHBIH )
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IMPOBEPSEMBIE DJIEMEHTbBI COAEP/KAHUSA

8 KUIACC

Kon

IIposepsieMblfi 31€MEHT COAEPKAHHSA

HepBOHa‘IaﬂbeIe XHMHYCCKHUEC ITOHATHA

1.1

IIpenmer xumun. Poib XUMHUHM B KU3HU 4ejioBeka. XMMHUS B CUCTEME Hayk.
Tena u BemecTsa. Pu3nueckue CBOICTBAa BELIECTB. ArperaTHO€ COCTOSIHUE

BCLICCTB

1.2

IToHsiTHE 0 METOIaX MO3HAHUS B XUMHUHW. YUHCThIE BelecTBa U cMecH. CnocoObl

paszneneHusi cMecen

1.3

ATOMBI M MOJEKYJIbl. XHUMHYECKHE BJEMEHTbl. CHUMBOJBI XUMUYECKUX

sneMeHTOB. IIpocThie U ClIOXKHBIE BeEecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumudeckasi popmyina. BaleHTHOCTb aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTraBa  BemiecTB. (OTHOcHUTenbHass  aTOMHas — Macca.
OtHocuTenbHAs MoOJeKyJsipHass Macca. MaccoBasg A0S  XMMHYECKOIO

3JIEMEHTA B COCAUMHCHNHU

L5

KomunuectBo BemectBa. Mosbs. Monsipaast Macca. B3auMOCBs3b KOJIUYECTBA,
MacChl M YHCJIa CTPYKTYPHBIX €AMHHI] BeulecTBa. Pacuétel mo dopmynam

XUMHUYECKUX COENMHEHNN

1.6

DuznyecKrue U XMMUYECKNE SIBJICHUS. XUMUYECKas peakUusd U €€ NMPU3HaKH.
3aKOH  COXpaHEHMs  MacChl  BeLIeCTB. XHWMHWYECKHE  YPaBHEHUS.
Knaccuduxamusi XuMHYeCKMX  peakiuil  (COEIWHEHUs,  Pa3JIOKeHHUS,

3amelneHusi, 0OMeHa)

1.7

XUMHUYECKUH 3KCIEPUMEHT. 3HAKOMCTBO C XUMHUYECKOM TIOCYyHOH, ¢
npasuiamu paboTel B 1abopaTopuu U mpuéMamu obpateHus ¢ 1abopaTopHbIM
o0opynoBaHueM, H3y4eHHE W OmucaHWe (QU3MYECKHMX CBOMCTB 00pasion
HEOPraHWYeCKUX BEIEeCTB, HaOmoaeHHe (U3NUecKux (IIaBJIEHHUE BOCKA,
TasHUE JIba, PACTUPAHUE caXxapa B CTYIIKE, KUIIEHHE U KOHAEHCAlUs BOAbI) U
XUMHYECKHX (TOpeHHMe CBeYd, NPOKAJIMBaHHE MEIHOW IPOBOJIOKH,
B3aUMOJCHCTBHE MeJa C KHCJIOTOH) sBIeHUH, HaONIONeHWe U OINHCAaHUE
NPU3HAKOB MPOTEKAaHWs XHMHUYECKMX peaknuil (pa3jiokeHHe caxapa,
B3aMMOJIEHCTBHE CEPHON KHCIOTBI C XJOopuaoM Oapus, pa3jiokeHue

rugpokcuna menu(1l) mpu HarpeBaHuy, B3aUMOIEHCTBHE JKeJe3a ¢ paCTBOPOM
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cosu Mernu(1l), nzyuenne cnocoOoOB pa3aeneHus CMecei (¢ MOMOIIbIO MarHUTa,
GbunpTpOoBaHUe, BbIMApUBaHKUE, AUCTUIULILUA, XpoMarorpadusi), IpoBeIeHHe
OYKMCTKH IIOBAPEHHOHW coyM, HaOMIOfeHHe U OIHCAaHHE pe3yJIbTaTOB
IPOBENICHHUS OIbITA, WITIOCTPUPYIOIIErO 3aKOH COXPaHEHUsI MacChl, CO3IaHNe

Mozenei MOJIeKyJ (IIapOCTePIKHEBBIX)

Baxxnuetime NpEeACTAaBUTECIIN HCOPraHUYECKNX BEIICCTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucmoponm — sneMeHT u mpocToe
BernecTBo. HaxoxkmeHue kucaopoaa B mpupone, GUsnueckie U XUMUIeCKHUe
cBoiictBa (peakuuu ropenus). Oxcumel. [Ipumenenne kuciopona. CrnocoObl
MOJIy4E€HHUSI KUCJIOpoAa B JadopaTopwy U NPOMBILIUIEHHOCTH. Kpyrosopor

Kucnopoza B npuposae. O30H — aJuIoTponHas MOAU(HKaLUs KUCIOpOoAa

22

TemnoBoii 3p¢eKkT XUMHUECKOW peakuuy, TePMOXUMHYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib U MeTaH. 3arps3HeHHe

BO3[yXa, YCHJICHHE MAPHUKOBOTO 3 (peKTa, pa3pyLieHHe 030HOBOIO CJIOS

23

Bomopon — snemeHT u npocroe Betnectso. HaxoxxaeHue Bogopona B mpUpOZE,
bmsuyeckue U XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CHOCOOBI MOJYYEHHS.

Kucnots! u comm

24

Monsipablil 00bEM ra3os. Pacu€Tel 0 XUMUYECKUM YPAaBHEHUSIM

2.5

dusznyeckue CBoNcTBAa BOAbl. Boma kak pactBopurenb. PacTtBOpbL
Hacpiiiennbie 1 HeHaChIllleHHbIE PacTBOPLL. PaCTBOPUMOCTD BELECTB B BOJE.
MaccoBasi nm0as BelIeCTBa B pacTBOpe. XHMHMYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Posib pacTBOpOB B MpUPOJE U B JKU3HU uejioBeka. Kpyrosopot
BOABl B mpupone. 3arpsi3HeHHe TMpUpOAHbIX BoA. OxpaHa MU OYHCTKA

MPHUPOIHBIX BO

2.6

Knaccudpuxanus Heopranudeckux coeauHeHnid. Oxcupbl. Knaccudukauwms
OKCHIIOB. conieoOpasywoimue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTepHbIE) WU
HecosieoOpasyromue. HomeHnknatypa okcunoB. Pusudeckne U XHMHUYECKHE

cBo#cTBa OKCHAOB. [TosyueHne OkcuIoB

2.7

OcHoBanusi. Knaccudukauus OCHOBaHWH: INENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHkatypa ocHoBaHM. PU3HYECKHE U XUMHUYECKHE CBOWCTBA

ocHoBaHui. [Tony4yeHne ocHoBaHuH

2.8

Kucnorer. Knaccudukamus kucnor. Homenknatypa kucioT. @usnueckue u
XAMHYeCKhe cBOICTBa KUCJIOT. Psa akruBHoctu metaimoB H H. Bekerosa.

Ilosmy4yenue KUCIOT
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2.9

Comu. Homenknarypa coneit. ®@usnueckue U XMMHYECKHUE CBOICTBAa COJICH.

[Tonyuenue conen

2.10

I'eHeTHnyeckas CBsA3b MEXAY KJIACCaMU HEOPTaHUMYECKUX COCIUHEHUI

2.11

XHUMHYECKUI 53KCIEPUMEHT. KauyeCTBEHHOE OINpeAesiCcHUE COAEpPKaHUS
KHCJIOPOAA B BO3[yXe, MOJiyueHHe, CoOONpaHue, pacrlo3HaBaHHE U H3YyUeHHE
CBOWCTB KHCJIOpOJa, HaOMOneHHe B3aUMOAEHCTBHS BEIECTB C KHCIOPOIOM U
yCJIOBHsI BOSHUKHOBEHUS U MPEKpallieHNs ropeHys (1oxkapa), 03HaKOMJIEHHUE ¢
ofOpasmamMu OKCHIOB W ONHCAaHHE HX CBOICTB, MOJy4eHUe, cOOHpaHue,
pacro3HaBaHMe U H3yueHHe CBOWCTB BoJOpona (ropeHue), B3auMonaeicTBHe
BOIOpPOAA c OKCHIIOM menu(Il) (BO3MOXHO UCIOJIb30BAaHUE
BUAEOMATEPHAIIOB), HabMOAeHHe OOpa3LIOB BELIECTB KOJHUYECTBOM | MOJIb,
uccnenosanne OcoOEHHOCTeHl  pacTBOPeHHs BELIECTB C  Pa3IMYHOM
pPacTBOPHMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMpeNeNéHHON MacCOBOM
IOoJied pPacTBOPEHHOTO BELIECTBA, B3aMMOJEHCTBUE BOIBI C METAJIAMHU
(HaTpeM u KaynbLueM) (BO3MOXHO HCHOJIb30BaHHE BHUIAECOMATEPHAJIOB),
OTpE/iCTICHHE PACTBOPOB KHUCJIOT U IIEJNOYEH ¢ MOMOIIbK) HHAUKATOPOB,
uccienosanne oOpa3sLiOB HEOPraHMYECKUX BEINECTB PA3JIMUHBIX KJIACCOB,
HaOMoAeHHWEe H3MEHEHHs OKPaCKH HHIMKATOPOB B PAaCTBOPAaX KHCIOT H
menouel, nuzyuenne B3aumoaencTsust okcuna Meau(Il) ¢ pacrBopom cepHoii
KHCJIOTBL, KHCJOT C METaJIaMH, PpeaKUuil HEHTpalu3anuy, NOJyuYeHHUE
HEepPaCTBOPUMBIX OCHOBAHHii, BBITECHEHHE OJHOIO MeTajula JPYIMM W3
pacTBOpa COJIM, PeLIeHHe SKCIIEPUMEHTAIbHBIX 3a1a4 10 TeMe «Baxneimue

KJIACChI HEOPraHUYECKUX COCAUHEHUI

ITepuonuueckuii 3akoH u [lepuonuyeckasi CUCTEMa XUMHUYECKUX 3JIEMEHTOB
IO .U. Menneneesa. CtpoeHne aToMoB. XuMHu4ueckas CB3b. OKUCIUTETHHO-

BOCCTAHOBUTCJIBLHBIC PCAKIIUN

3.1

IlepBBle MOMBITKH KJIACCU(PHUKAIMM XUMHYECKUX 3JIeMeHTOB. lloHsaTne o
IpyIIax CXOIHBIX 3JIEMEHTOB (ILIEJOYHBbIE U IEITOYHO3EMEIbHbIE METAJIb,
rajoreHbl, UHEPTHbIC Ta3bl). DJIEMEHTBHI, KOTOphle 00pasyroT amQpoTepHbIe

OKCHABI U THAPOKCHUABI

32

Ilepuonnyeckuit 3akoH. Ilepuonuyeckass cuUCTeMa XMMHUYECKUX 3JIEMEHTOB
O U. MenneneeBa. KopoTkomepuopHas U UIMHHONEPUOAHAs (POPMBI
Ilepuoguueckoit cuctembl xumMu4deckux ojeMeHTOB JIM. Menneneesa.
Ilepuonp! u rpynnsl. ®@uU3NUecKU CMBICI MOPSIAKOBOIO HOMEpa, HOMEPOB

IIEPHOMA U FPYIIIBI SJIEMEHTA
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3.3

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. HM3oronbl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX 000704YeK aToMOB TmepBbIX 20 XHMHYECKHX 3JIEMEHTOB
ITepuonuueckoii cucrems! JI. 1. Menneneesa. XapakTepUCTHKA XMMHYECKOTO

3JeMeHTa Mo ero nosokeHuro B [lepuoanueckoii cucreme 1.1, Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs] pPajguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETANIMYEeCKUX CBOMCTB IO TIPyNIaM H NEepPHOAAM.
3nauenue Ilepuoandeckoro 3akoHa u Ileproau4eckOr CUCTEMBI XMMUYECKUX
3JIEMEHTOB s pa3BuUTus Hayku u npaktuku. .M. Mennenees — yuéHblii u

rPpaXJIaHUH

3.5

Xumudeckass cBsa3b. KoBaneHTHas (HONspHAas W HEMOJSIPHAs)) CBSA3b.

SHCKTpOOTpI/IHaTeJIbHOCTb XHUMHYECKHX 3jieMeHTOB. MOHHAs CBSI3b

3.6

Crenenb okucaeHusi. OKUCIUTENIbHOBOCCTAHOBUTENBHBIE peakiuu. [Tpouecchl

OKHCJIEHHUS H BOCCTAHOBJIEHHS. OKHCJIUTEN U BOCCTAHOBUTEIH

3.7

XuMHYeCKUH JKCIEPHMEHT: H3y4deHHe OOpaslOoB BEHMIECTB METAJIOB U
HEMETAaJUIOB, B3aUMOJAEHCTBHE THAPOKCHIA LIMHKA C PacTBOpaMM KHCJIOT U
HieJI04€eil, MPOBEAECHUE OMBITOB, HUTHOCTPUPYIOLIUX MMPHUMEPBI OKHCIUTEIbHO-

BOCCTAaHOBUTEJIbHBIX peakiLuii (ropeHue, peakLuu pa3sioKeHUs, COeNUHEHHs)

9 KJIACC

Kon

IIposepsieMblii 3JIeMEHT COAEePKRAHMS

BemectBo u xumunueckas peakuus. Ilosropenne

1.1

Ilepuonuueckuii 3akoH. Ilepuoandeckass cucreMa XUMHUYECKUX 3JIEMEHTOB
JL.U. Menneneesa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBONUCTB
XUMHYECKHX DJIEMEHTOB MEPBbIX TPEX MEPUOAOB, KaMs, KalbLUsig M HX
COEIVHEHUN B COOTBETCTBUU C MOJIOXKEHHEM 3JIEMEHTOB B [leproanueckoii

CUCTEME U CTPOCHHUEM HUX aTOMOB

1.2

Ctpoenne BemecTBa: BUAbI XMUMHUYECKONH CBS3U. TUNBI KPUCTAIUTMYECKHX
pPEeIETOK, 3aBUCHMMOCTb CBOMCTB BEINECTBA OT THIMA KPUCTAJUINYECKOM
peléTkn U BHAAa XUMHUYeCKOH cBs3u. Kiaccupukauuss ¥ HOMEHKJIATypa
HEOPraHWYeCKNX BeIecTB (MEXIYHApOXHAs M TPHUBHAJbHAS). XUMUYECKHE
CBOMCTBA BELIECTB, OTHOCALIMXCS K Pa3JMYHBIM KJIACCaM HEOPraHU4EeCKHUX

COGHHHGHHﬁ, FCHETUYCCKAsA CBA3b HEOPTraHNICCKHUX BEIICCTB
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1.3

Knaccuduxanus XuMmdeckux peakiuii mo pa3jauyHbIM MpU3HaKaMm (TI0 4ucITy
U COCTaBy YYaCTBYIOIIMX B PEaKLMH BEINECTB, MO TEIIOBOMY 3ddexTy, mo
U3MEHEHHIO CTENeHel OKHMCIEHUs] XUMHYECKHX 3JIEMEHTOB, TI0 OOpaTHMOCTH,
IO Yy4aCTHIO KaTajlu3aTopa). JK30- M OSHIOTEPMHUECKHE pEaKIuH,

TEPMOXUMHYECKHE ypaBHeHUs. IIoHATHE O CKOPOCTH XUMUYECKO peakiuu

1.4

IonsiTre 06 0OpaTHMBIX 1 HEOOPATUMBIX XMMHUUECKUX peakuusx. [lonsTue o
FOMOTCHHBIX M T€TePOreHHbIX peakuusax. [loHATHE O XUMHYECKOM
paBHOBecHH. aKTOPBI, BIUSIOLINE HA CKOPOCTb XUMHYECKOH peakuuu |

MOJIOXKCHHUE XUMUYCCKOI0O PaBHOBCCHA

L5

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  SJIEKTPOHHBIH  OajaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBjieHHe ypaBHEHHIA
OKHCJIMTENIbHO-BOCCTAHOBUTENbHBIX PEAKIUil C HCMOJb30BaHHEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopus 351€KTPONUTHUECKON TUCCOLUALMH. DIEKTPOIHUTHI M HESJIEKTPOJIUTHI.
Karuonsl, anuoHbl. MexaHH3M AHCCOLMALIMK BELIECTB C PA3IMYHbIMHU BUIAMH
xuMU4eckoi cBs3u. CreneHp aucconuanui. CHIbHBIE U CIA0bIe SJIEKTPOJUTBI.
Peakuny MOHHOTO OOMeHa. Y CJIOBHUS MPOTEKAHMsI PEAKIM HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHblE MOHHbIE ypaBHeHuWs peakiuii. CBOHCTBa KHCIIOT,
OCHOBAaHMH W COJIeH B CBETE MNPEJCTABJIEHHH 00 3IEKTPOJUTUYECKOM

aucconuauuu. KagecTBeHHbIe peakiyy Ha HOHBL. [ToHATHE O rHApOII3e coeil

1.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIICHHE C MOJAEISAMH KPHCTaJLTHUECKHX
PELIETOK HEOPraHMYECKUX BEINEeCTB — METAJUIOB U HeMeTajuioB (rpadura u
anMasa), CJIOXKHBIX BEILIeCTB (XJIOpHIa HATPHA), UCCIENOBaAaHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIHH OT BO3ACHUCTBHUS Pa3UYHbIX (PaKTOPOB,
HCCIIEIOBAaHNE  BJIEKTPONPOBOJHOCTH  pPAcTBOPOB  BELIECTB, Ipolecca
OUCCOLMALIMM  KUCJIOT, MeinoYedl u cojiell (BO3MOXKHO HCIIOJIb30BaHHE
BHUIEOMATEPHANIOB); TPOBEICHHE OIBITOB, WUTOCTPUPYIOIINX MPU3HAKU
IPOTEKAHMS PEaKIHii HOHHOTO oOMeHa (00pa3oBaHMe OCaIKa, BhIIEIEHHUE ras3a,
oOpas3oBaHue BOIBI), OMBITOB, WUIOCTPUPYIOIIUX MPUMEPBI OKUCIUTENBLHO-
BOCCTAHOBHTEJIBHBIX PEaKLUH (TOpEeHHe, PEaKMH PA3JIOKEHUS, COEIUHEHMS);
pacrio3HaBaHWE HEOPraHMYECKUX BEINECTB C IIOMOLIBK KAuYeCTBEHHBIX

peaKLII/Iﬁ Ha MOHBI, PCHICHUE SKCTICPUMCHTAJIbHBIX 3aa4

Hewmerannbl u ux COCIUHCHUA

2.1

OObmasi xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,

XapakTepHble crereHH okucineHus. CTpoeHme U (Qu3MUECKHe CBOICTBA
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MPOCTBIX BEIIECTB — raJOreHOB. XMMHUYECKUE CBOICTBA HAa MpHUMEpE XJIOpa
(B3auMoOJelicTBUE C METaJUlaMH, HEMETAJJIAMH, IEeI04YaMi). XJIOPOBOIOPOI.
ConsHas KHUCJIOTa, XHUMHWYECKHE CBOWCTBA, IMOJNy4eHHUE, MPUMEHEHHE.
JleiicTBue XJIOpa M XJOPOBOAOPO/AAa HAa OPraHHM3M 4eJioBeKa. BakHeimue

XJIOpUAbl U UX HAXOXXACHUE B MIPUPOAC

22

OO6mwas xapaxrepuctuka 3eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTeNeHU okuciaeHus. CTpoeHue u GpU3NIECKUe CBOCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPONHBIE MoAH(HKAIUN
KHCJIOPOAa U cepbl. XUMHYECKHE CBOWCTBaA cepbl. CepoBOIOPOJI, CTPOECHHE,
bu3nyeckne U XUMHUYeCKHe cBOWCTBA. OKCHABI CepPbl KaK MPEACTABUTENH
KUCJIOTHBIX OKCUIOB. CepHas KHCIIOTa, (PU3HIECKHE U XUMHYECKHE CBOMCTBA
(obmue kak nmpencTaBUTENA Kilacca KHCIOT U cnenupuyueckne). XuMuIeckue
peakuuu, Jexaiue B OCHOBE IMPOMBIIIJIEHHOIO Crocoba MmoyydeHust CEpHOH
kucnotbl. [Ipumenenue. Conu cepHON KUCIOTHI, KAYE€CTBEHHAsI PEAKIUs Ha
cynbdat-uoH. HaxoxxneHue cepol U €€ coequHeHuii B npupoae. XUuMHYECKOE
3arpA3HEHHE OKPYXKAIOIIEH CPeAbl COEAUHEHUSIMH cepbl (KHCIOTHBIE JTOXKIM,

3arpsi3HeHNe BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpenoTBpalIeHuUs

23

Ob6mast xapaxrepucTika 37meMeHTOoB VA-rpynnel. OCoOEHHOCTH CTpOEHHs
aTOMOB, XapaKTEePHbIE CTENEHH OKHUCIEHMsS. A30T, pacmpoCTpaHEHHE B
npupoze, pusnueckne nu XuMudeckue cBoicrea. KpyroBopor azora B npupoze.
AMMuak, ero (QusnuecKkHe ¥ XUMHYECKHE CBOICTBA, TMOJyYEHHE U
npumeneHne. Conu aMMOHUS, MX (QU3MYECKHEe U XMMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakliys Ha HOHbI aMMOHUS. A30THAsI KUCJIOTa, €€
nojyueHue, pusndeckne u XuMudeckue coiicTa (00LIHe KaK IPEACTaBUTENS
K1acca KUCHOT u crenuduueckue). Mcrnonb3oBaHHe HUTPAaTOB W COJEi
aMMOHUSI B KaueCTB€ MHHEPAJbHBIX yOOOpeHHil. XUMUYECKOe 3arpsisHeHHE
OKpY>Karollel cpebl COeNNHEHUSIMU a30Ta (KUCIIOTHBIE HOXKIHU, 3arpsi3sHEHHE

BO3/yXa, MOYBBI U BOJIOEMOB)

24

Docdop, amnorponHeie Mogupukaru Gochopa, pUsMUEcKre U XUMUIECKHE
cBoiictea. Oxcun ¢ochopa(V) u dochopras kucnora, usuyeckue u
XHUMHMYECKHE CBOMCTBa, nojydeHue. Mcnonp3oBanue ¢GochaToB B KauecTBe

MUHEPIbHBIX YAOOpEeHHt

2.5

OOmas xapaxrepuctuxa 31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTENEHH OKUCJIEHHUs. YTIepon, a/uIOTPOIHBIE

MonuuKauy, pacrnpocTpaHeHue B Mpupoae, (GU3UUECKHE U XUMUYECKUE
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csoiictBa. Ancopbuus. Kpyrosopot yriepona B npupozae. Okcuzsl yriiepoaa,
ux (pU3NUeCKUEe U XHUMHUYECKHE CBOWCTBA, JEHCTBHE HA JKUBbIC OPTaHHU3MBbI,
noJiyueHne U MpUMeHeHHe. DKOJIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV), rumoresa rnoGanbHOr0 MOTEIUIEHHWS KJIMMATa, MapHUKOBBIH
s¢pdekT. YrojapHas KUCIOTA U €€ CONMM, MX (PU3HYECKHE M XUMHUYECKHE
CBOIICTBa, MOJIydeHHe U NMpuMeHeHue. KadecTBeHHas peakimsi Ha KapOOHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEMUIIMHE, IPOMBIILICHHOCTA U

CEJILCKOM XO3SIHCTBE

2.6

[MepBOHaYaIbHBIE MOHATHS 00 OPraHMYECKUX BELISCTBAX KAK O COSTUHEHHUSIX
yriaepona (MeTaH, 3TaH, STHIEH, ALETWIEH, 3TAHOJ, TIHMIEPHH, YKCyCHAas
kucnota). Ux cocraB u xumuueckoe ctpoenme. llonsTie o Omonormuecku
Ba)KHBIX BELIECTBAaX: >KHpax, Oenkax, yrjieBomax — M HMX pPOJIM B >KH3HH
yejnoBeka. MaTepuaibHO€ €OUHCTBO OPraHHYEeCKUX M HEOPraHMYECKHX

COeOUHEHUI

2.7

KpemHuuii, ero ¢usudeckne u XUMHYECKHE CBOIICTBA, MOJyYeHHE U
npumeHeHune. CoennHeHns kpemHus B npupope. OOuue npencrasieHus: 00
okcuze kpemMHuA(1V) u kpemHueBoii kucaote. CHIHKAThI, UX HCIOJIb30BaHHE
B ObITy, MeOWLKHe, TNPOMBIIICHHOCTH. BaxHeline crpouTenbHbie
MaTepHualibl. KepamuKa, CTEKJO, LIEMEHT, OeToH, xene300eroH. [Ipobnemer
0e30I1aCHOTO HMCIIOJIb30BAHUSI CTPOUTENIbHBIX MAaTE€PHajiOB B MOBCEAHEBHOM

JKU3HHU

2.8

XUMHUYECKUH HKCIIEPUMEHT. U3ydeHHe 00pa3sLioB HEOPraHHYECKHX BEILECTB,
CBOICTB COJISIHOM KHCJIOTBI, IIPOBEAECHUE KAUECTBEHHBIX PEAKIUI Ha XJIIOPUA-
HOHBI U HaOMOIeHHe MPU3HAKOB MX IPOTEKAHUS, OMBITHI, OTPAKAIOIIHE
¢du3nyeckre U XMUMHUYECKHE CBONCTBA raJIOT€HOB U UX COSAMHEHUH (BO3MOXKHO
HCIIOJIb30BAHUE BHICOMATEPUAIOB), O3HAKOMJIEHHE ¢ O0pa3liaMH XJIOPUAOB
(raJoreHuOB), O3HAKOMJIEHME C OOpasuamMu Cepbl W €€ COeIUHEHHSIMU
(BO3MOXKHO HCIIOJIb30BaHME BHUEOMATEpPHANIOB), HaONfofeHHE Ipolecca
oOyrinuBaHus caxapa MOX NeHCTBHEM KOHLEHTPHUPOBAHHON CEPHON KHCIOTHI,
U3y4YEeHUE XNMUYEeCKUX CBOMCTB pa30aBIeHHON CEPHON KHCIIOTHI, MPOBEACHHE
KaQueCTBEHHOW peakuuu Ha Ccyiab(aT-moH U HaOmoneHHe MNpH3HaKa eé
NPOTEKAHIST; O3HAKOMJIEHHE ¢ (U3NUECKIMHU CBOHCTBaMU a30Ta, ochopa u ux
coequHeHUN (BO3MOXHO MCIIONB30BAaHUE BHUIEOMATEPUATIOB), OOpasmaMu

a30THBIX U (ochopHbIX yroOpeHuit; noayueHne, codupanue, pacro3HaBaHHEe

U U3YUCHUEC CBOMCTB aMMHaKa, NMPOBECACHUEC KAYCCTBECHHBIX peaKI_II/Iﬁ Ha HOH
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amMmmMoHusi u (¢ocdar-uOH U U3yYeHHE TPU3HAKOB HX MPOTEKAHUS,
B3alMOJIEIICTBIE KOHLIEHTPUPOBAHHON a30THO KUCIOTHI ¢ MEIbIO (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPHANIOB);, H3y4YEHHE MOJENell KPUCTAUTMYECKHX
pemérok anMasza, rpadura, QyniepeHa, O3HAKOMJIEHHE C IIPOLIECCOM
ancopOLuy pacTBOPEHHBIX BEINECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOUCTBOM
IPOTHBOra3a; NojydeHue, coOupaHue, paclo3HABaHUE M W3Y4YEeHHE CBOMCTB
YIJIEKUCIOro rasa;, NpOBENEHHE KAaueCTBEHHBIX peakiuii Ha kapOoHaT- u
CUJINKAT-UOHbl U H3yY€HUE NPU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
NpOAYKIMEH CHUIMKATHOW MPOMBIIIIEHHOCTH; PELICHHE 3KCIIEPUMEHTAIbHBIX

3amayd o TeMe «BakHelIe HeMeTaIbl M UX COEIUHEHUY

Mertannel U UX COeqUHEHUS

3.1

Ofmas xapakTepuCTUKa XMMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBaHUHU
ux nojoxeHus B Ilepuogmdeckoil cucteme xumudeckux sjnemeHtoB J[H.
Menneneesa u crpoeHust aroMoB. CTpoeHue MeTauioB. MeTrajuindeckas CBsA3b
U METAIINYECKas KPUCTAJUIMYECKass peLIETKa. DJIEKTPOXUMUYECKU psi

HaIPsDKEHUN METAJIIOB

32

dusnueckre U XUMHUYeCKUe CBOHCTBA MeTaiuioB. O0mue cnocoObl MonydeHus
MeTa/uIoB. [ToHATHE O KOPPO3UH METAILIOB, OCHOBHBIE CIIOCOOBI 3aLMThI X OT
koppo3un. CruiaBbl (CTalb, YYTYH, JIOPATIOMUHUHN, OPOH3a) U UX PUMEHEHHE

B OBITY M IPOMBILIIEHHOCTH

3.3

Ilenouynsle MeTawibl: nojoxeHue B Ilepuonuueckoii cucreMe XUMHUECKHX
snemenToB JI. . Menneneesa, CTpOeHHE UX aTOMOB; HaXOXKJEHUE B MPUPOLIE.
Ddusuyeckue 1 XMMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kausi). OKCUabl
U TUAPOKCHUABI HaTpus U Kanusa. IlpuMmeHeHHe WENOYHBIX METANJIOB M HX

COEIUHEHUN

3.4

[IlenoyHO3eMenbHbIE METANJIBI MarHuid M KaJblMA: TIOJIOJKEHHE B
Ilepuoanueckoii cucreme xumudeckux osaeMeHtoB J[ M. MeHneneesa,
CTPOCHHME HUX aTOMOB, HaxOxXJeHue B npupone. Pusudyeckue U XUMUYECKHE
CBOWMCTBA MarHusi W Kaublus. BaxHeimue coenuHEHHs KanbLus (OKCHI,

rHAPOKCUA, coir). JKECTKOCTD BOBI U CIIOCOOBI €€ yCTpaHEHH S

3.5

AnroMuHuil. nosjoxenue B Ilepuonuueckoll cUCTEMe XMMUYECKHX 3JIEMEHTOB
JAHU. Menneneesa, CTpoeHHE aTOMa; HaxXOXIEHHUE B rnpupone. Pusudeckue u
XUMHUYECKHE CBOWCTBA aMIOMHMHUA. AM(OTepHbIe CBOWCTBA OKCHMAa W

ruapoOKCruaa alItOMUHUA
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3.6

Kenezo: nonoxkenue B Ilepuonnueckoit CUCTEME XUMUYIECKUX 3J1eMeHTOB J[ M.
MeHzeneeBa;, CTpO€HHE aToMa, HaxOXXAeHUEe B Ipupone. Pusudeckue u
XHUMHYECKHe CBOICTBa xkene3a. Okcuabl, TUApOKCUAbl u conu skenesza(ll) u

xene3a(1ll), mx cocras, CBOMCTBA U MOJYYEHHE

3.7

XUMHYECKU IKCTIEPUMEHT; O3HAKOMIIEHHE ¢ 00pa3iaMy METAJLIOB U CIUIABOB,
ux (U3NYECKVMMM CBOMCTBaMH, M3yY€HHE PE3YJIbTAaTOB KOPPO3MHM METAJIOB
(BO3MOKHO UCTIOJIb30BaHHE BHJIEOMATEPHAJIOB), ocobeHHOCTEH
B3aUMOJIEHCTBUSL OKCHIAa KajblLMsi W HAaTpus C BOAOH (BO3MOXKHO
HCHOJIb30BaHHE BHIECOMATEPHANIOB), MCCIECIOBAHUE CBOWCTB XXECTKOM BOJIbI,
npolecca TOpeHHs skejie3a B KUcJIopoae (BO3MOXKHO —HCMOJIb30BAHHUE
BHICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMiA HA HOHbI
(marnms, kanbuus, amoMmuHus, UuHka, skene3a(ll) u sxkenesa(Ill), menu(Il);
HaOMIOZIeHHe U OMUCAaHUEe MPOLIECCOB OKPALIMBAHKSA TIAMEHH HOHAMH HATPHH,
Kamus W Kanbluusd  (BO3MOXKHO  HCMOJIb30BAHHE  BUAECOMATEPHAJIOB),
uccienoBaHiue aM(pOTEPHBIX CBOICTB MMAPOKCHAA ATIOMUHHS M THAPOKCHIA
LIMHKA;, PEeIleHHe SKCIIEPHUMEHTANIbHBIX 3a1a4 Mo TeMe «BakHeliie MeTaibl

U UX COCOUHCHU

XUMHS U OKpY’KaroLas cpena

4.1

Hosele matepransl U TexHosoruu. Bemecrsa u Marepuanbl B MOBCEIHEBHOMN
JKU3HH Y€JIOBEKa. XUMUSA U 310pOBbe. bezonacHoe ncnonp3oBaHue BEECTB U
XUMUYeCKNX peakiuil B ObiTy. IlepBas moMolp npu XUMHYECKUX OXKOTax H

OTpPaBJICHUSIX

42

OCHOBBI ~ DKOJIOTUYECKOW  IpaMOTHOCTH.  XUMHUYECKO€  3arpsisHEHHe
okpy>karoieit cpenbl ITJIK. Posb xumMuu B pemeHun 3K0JIOTHUECKUX MpoOIeM.
IIpuponHble UCTOYHMKH YII€BOAOPOAOB (Yrojb, NMPUPOIAHBIA ra3, HedTh),

IPOIYKTBI UX MEePEepabOTKH, UX POJIb B OBITY U MPOMBILILIEHHOCTH

43

XUMHUYECKUI SKCIIEPUMEHT: U3ydeHne 00pa3LoB MaTEPHUANIOB (CTEKJIO, CILUIABBI

METAJUIOB, MOJIUMEPHBIE MaTEPHAIIBI)
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IPOBEPSEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOMN
[MPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUS

Koa IIpoBepsiembie Tpe6OBAHHSA K NIPEAMETHBIM Pe3yJibTATAM

MpOBepPseMOro 0a30BOro ypoBHsI OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM

TpeboBaHus NpPorpaMMbl OCHOBHOI0 001ero oopasosanus Ha ocHose PI'OC
1 IlIpencraBnenue:

O TO3HABAEMOCTH SIBJICHHI NPUPOAbI, MOHUMAaHHE OOBEKTHUBHOI
3HAYUMOCTH OCHOB XHUMHUYECKOH HayKH Kak OOJIaCTH COBPEMEHHOTO
1.1 €CTeCTBO3HAHUS, KOMIIOHEHTa O0mel KyJbTypbl M HPaKTHYECKOil
NEeSTeIbHOCTH 4YeJOBEeKa B YCIOBHSIX COBPEMEHHOro oOIecTBa,

IMOHMMAaHHUE MECTAa XUMHUH CPEAN APYTHX €CTCCTBCHHBIX HAYK

O HAay4YHbIX METOAAX IMO3HAHUWs, B TOM YHUCJIC SKCNICPUMEHTAJIBHBIX U
12 TEOPECTUHCCKUX METOHAX HCCICAOBAHUA BCLUCCTB W H3YUCHHA
XUMHYCCKHX peaKL[PIfI; YMCHHUE HCMOJIb30BATH MOACIH  JJIA

OOBSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

o cepax mpodeccHOHATBHON AeATeNbHOCTH, CBA3AHHBIX ¢ XUMHEH
M COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMH HA JOCTHXKEHHUSIX
XUMHYECKOH HAYKH, YTO MO3BOJUT OOYYAIOMIUMCS PAaCCMaTPUBATH
1.3 XUMUKO Kak cdepy cBoeir Oynmymei mnpodeccrnoHaNIbHOT
HeSTEbHOCTY W CHENaTh OCO3HAHHBIA BBHIOOP XHMHH KAk
npoQUIBHOTO MpeAMeTa MpU MEepPexoAe Ha YPOBEHb CPEOHEro

obimero odpasoBaHmst

Bnagenue cuCTEMON XMMHUYECKMX 3HAHUM U YMEHUE NPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIKOYACT:

BaXKHEHININE XWUMHYECKHE ITOHSTHS. XHUMHYECKHM SJEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIECTBO, OAHOPOAHAS U
HEOJHOPOJIHAsE CMECh, OTHOCHTENIbHBIE ATOMHAsi M MOJIEKYJISIpHAas
MAacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIi
2.1 00BEM, OKCHI, KHCJIOTa, OCHOBAHHWE, CONb (CPEIHSIS), XUMHYECKAs
peakuusi, peakiMi COCMUHEHUS, PEAKIMHA PA3JIOKEHHs, PEaAKIHH
3aMeIneHus], peakuu oOMeHa, TerioBoi 3¢ QEeKT peakuun, SK30- H
SH/IOTEPMUYECKUE PEAKI[HH, PACTBOP, MAaCCOBas JIOJSI XHUMHYECKOTO

JIECMCHTAa B  COCAUMHCHWH, MACCOBasd A0 W HOPOLUCHTHAA
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KOHLIEHTPALUs1 BELLECTBA B PACTBOPE, PO aTOMA, 3JIEKTPOHHBbIH CJIOH
aToma, atomMHas OpOWTalb, paAHyC aTOMa, BAJICHTHOCTb, CTENEHb
OKHCJICHUS], XUMHY€ECKasl CBA3b, JIEKTPOOTPULIATENIbHOCTD, MOJISIpHAs
U HEMNOJISIpHAsh KOBAJICHTHAas CBsI3b, MOHHAs CBsI3b, MeTaJJIMYecKas
CBsI3b, KPUCTAJUTHYECKAs PEINETKA (AaTOMHAst, HOHHASI, MeTaJUIH4YecKas,
MOJIEKYJIIpHasi), UOH, KaTHOH, aHHOH, 3JIEKTPOJIUT U HEJIEKTPOJIUT,
JJNEKTPOIUTHYECKAas] AUCCOLMALINS, pPEaKLUd HOHHOro oOMeHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLMH,  OKHUCIUTENh U
BOCCTAHOBUTEJb, OKHUCJIEHHE M BOCCTAHOBJIEHUE, SJIEKTPOJIU3,
XMMHYECKOe paBHOBeCHE, OOpaTHMble M HEOOpaTHUMbIe pPeakivu,
CKOPOCTb XUMHYECKOM peakuuy, kartanusatop, I[IJIK, xopposus

METaJIJIOB, CILIaBbI

22

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUH. 3aKOH COXPAHEHHS MacChl,
nepuonuueckuii 3akoH M. MenneneeBa, 3akOH NOCTOSTHCTBA

COCTaBa, 3aKOH ABOTazpo

23

TEOPUM  XUMHUHU.  aTOMHO-MOJIEKYJIIpHasi ~ TEOpUs,  TEOpUs

BJIEKTPOJIUTHYECKON TUCCOLMAIIIN

Brnanenne ocHOBaMM XUMHUYECKOW IPAMOTHOCTH, BKJIOYAKOLIEH:

3.1

yMEHHE TIPaBIWIBHO HCMOJIb30BaTh H3yYCHHbIC BEIIECTBA H
Marepuayibl (B TOM YHCJI€ MHHEpaJibHbIE yHOOpEHUs, METAJUIbl U
CIUIaBbI, TIPOAYKTHI mMepepabOTKH MPHPOIHBIX  HCTOYHHKOB
yIIeBOAOPOOB (YIJisi, MPUPOIHOro rasza, HeTH) B OBITY, CETbCKOM
XO3SHCTBE, Ha MNPOM3BOACTBE M TMOHUMAHHWE 3HAYEHHUS >KHPOB,
OenkoB, yIIEBOAOB Ui OpraHM3Ma  dYellOBEeKa, YMEHHE
NPOTHO3UPOBATh BJIMSHUE BEIIECTB M XUMHUYECKUX IPOLIECCOB HA

OpraHHM3M 4Y€JI0BEKa U OKPYKAIOINYIO MPUPOIAHYIO Cpeny

32

YMEHUE UHTCIPUPOBATE XUMHYCCKHE 3HAHUS CO 3HAHUAMU OPYIHUX

yueOHBIX IPEAMETOB

33

HaJIMYKe ONbITa PabOTHI C Pa3IUYHBIMU UCTOYHUKAMH HHPOPMALIHH
no XUMHUM (HAay4Hasl U HAyYHO-TIOMYJISIPHAS JINTEPATYpA, CIIOBAPH,

CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHMBHO OLIEHMBATh MH()OPMALMIO O BELIECTBAX, HX
OPEBPAINEHUsIX W NPAKTHYECKOM MPUMEHEHHH U yMEHHUe

UCIOJIL30BATh €€ NJIs pPEeLICHUA y‘-Ie6HO-1'IO3HaBaTeJ'[beIX 3aaa4d
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Bnanenne ocHOBaMH NOHSTUMHOTO anmnapara ¥ CUMBOJIMUYECKOIO

A3bIKA XUMHUH IJIA COCTAaBJICHUA (1)OpMyJ'I HEOPraHU4€CKUX BCILICCTB,

! YPaBHCHHH XMMHUYECKUX peakLMi; OCHOBaAaMH XUMHYECKOMN
HoMmeHkatypsl (IUPAC u TpuBHasbHON)
YMmeHne oObSICHATD CBsI3b MOJIOKEHHs djieMenTa B [leproanyeckoii
CHUCTEME C HYHCJIOBbIMH XapaKTE€pPUCTUKAMHM CTPOEHHS aTOMOB
5 XUMHYECKHX D3JIEMEHTOB (COCTaB W 3apsn sapa, oOimee YHCIO
3JIEKTPOHOB), PACHpPEAETeHHEM O3JIEKTPOHOB M0 3HEPreTHUECKHM
YPOBHSIM aTOMOB NE€PBBIX TPEX MEPUOJOB, KalUs U KaJbLMs
IlpencraBneHne O  IepUOAMYECKON  3aBUCHMOCTH  CBONCTB
XUMHYECKHUX 3JIEMEHTOB (panuyc aToMa, 3JIEKTPOOTPULIATENbHOCTD),
6 IOPOCTBIX M CIOXHBIX BELIECTB OT IIOJOXKEHHS 3JIEMEHTOB B
Ilepuoguueckoit cucreMe (B MayblX I€pHOAAX U TJIABHBIX
MOATPYMIIAX) U 3JEKTPOHHOI'O CTPOSHUS aTOMA
7 VYMeHue kiaccupuuupoBaTh:
7.1 XUMHUYECKHUE DJIEMEHTHI
7.2 HEOPraHUYEeCKHe BEIIEeCTBA
73 XUMUYECKHUE peaKLIUU
8 YMeHue onpenensiTh:
21 BaJIEHTHOCTb M CTENE€Hb OKHUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsal
' HOHA
82 BHJI XUMHYECKOW CBSI3M W THIl KPUCTAJUIMUYECKOW CTPYKTYphbl B
’ COEJIMHEHUSX
83 XapakTep Cpenbl B BOJHBIX PACTBOPAx BenieCTB (KUCIOT, OCHOBAHUI )
8.4 OKHCIIUTEIb U BOCCTAHOBUTEND
9 YMeHne XapakTepu3oBarh PU3nIecKkne U XUMUYECKHE CBOICTBA:
MPOCTBIX BEIUECTB (KUCIOPOH, O30H, BOAOPOA, rpaduT, anmas,
9.1 KpeMHHH, a30T, ¢ochop, cepa, xyiop, HATPHH, Kajui, MarHuii,
KaJIbLIW, aJIFOMUHUH, JKeJie30)
CJIOJKHBIX BEIIEeCTB, B TOM YHCJI€ WX BOJIHBIX PacTBOpOB (BOAA,
97 aMMHaK, XJIOPOBOJAOPOA, CEPOBOAOPOA, OKCHUAbI M T'MIPOKCHABI

metaioB I-1IA rpynn, amomunus, meau (1I), uunka, xenesa (Il u

1), oxcuawt yraepona (II u IV), kpemuus (IV), asota u ¢pocopa (111
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u V), cepel (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THas,

dbochopHasi, yronbHasi, KpeMHHEBas KHCIOTa U UX COJIH)

IIPOrHO3UPOBATE U XapPaKTEPHU3OBATH CBOHCTBa BEINECTB B

3aBUCUMOCTH OT HX COCTaBa M CTPOCHHA, MPUMEHCHUC BCILICCTB B

23 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb TPOTEKAHHUS
XUMHUYECKHX MPEBPAIEHHUI B PA3JIMUHBIX YCIOBHSIX
| VMeHHe COCTaBJIATh MOJICKYJISIPHbIE H HOHHBIE YPABHEHHS PEAKLHiA,
0 B TOM YHCJIE;
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIMTENIbHO-BOCCTAHOBUTENbHBIX PEAKLIUI
103 WUTIOCTPUPYIOLIMX XUMHYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
’ (rpynm) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKOAIOLIUX T€HETUIECKYIO B3aHMOCBSI3b MEKY HUMH
11 YMeHue BIYUCATH (IPOBOAUTD PACUETDI):
1 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BELIECTB,
' MaCCOBYIO JAOJIIO XUMHYECKOTO 3JIEMEHTA B COCMHEHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BELIECTBA U €r0 Maccy, 00beM rason
a4 M0 YPaBHEHUSM XHUMHUYECKHX PEAKIHMi U HAXOOUTh KOJHYECTBO
' BEIEeCTBa, 00BEM U MacCy PeareHTOB WK IPOAYKTOB PEaKLUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMM HAy4yHOro mo3HaHus (HabmoneHue,
U3MepeHHe, SKCIIEPUMEHT, MOJICIMPOBAHNE) TIPH N3YIEHUH BELIECTB
121 U XUMHYECKUX SIBJICHUH, yMeHHe chOpMynupoBaTth mpoliemy H
NPEAIOKUTD IIyTH €€ PELISHUS
Oe3omacHOl paboOThl C XUMHUYECKHMH BEIIECTBAMU, XUMUYECKOM
122 TIOCyIOH U JTabopaTopHbIM 000pPyIOBaHUEM
NpaBUJIAMHA Oe3omacHOTO obpalueHus c BELIECTBAMH,
HCITOJIb3YEMbIMH B HOBCCHHCBHOﬁ JKU3HU, MpaBUJIaMU MMOBEACHUA B
123 HeJsix cOepekeHHsi 370POBbsi M OKPY’KAIOIIEell MPUPOAHOW Cpenbl;

MOHMMAaHMe Bpena (OMacHOCTH) BO3/ACHCTBHS HA JKUBbIE OPraHU3MbI
ONpeAeIEHHbIX BEIIECTB, croco6oB YMEHBbIIEHUS u

NpeNOTBPALIEHHs UX BPEHOTO BO3/1EHCTBHUSA
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13

Hanmawne MPAKTHYCCKHX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBJICHUA

CIACAYIOMUX XUMHYCCKHX SKCIICPUMCHTOB!

13.1

U3yYeHHE ¢  ONUCAaHWE (PHU3MYECKUX  CBOWCTB  BEINECTB,
O3HAKOMJICHHE ¢ PU3HUYECKMMH H XUMHUYECKUMH SIBIEHUSIMH; OTIBITH,

WUTIOCTPUPYIOLIHE MPU3HAKN MPOTEKAHUS XUMHYECKHX PEAKLIMHA

13.2

H3y4eHHE COCOOOB pa3aeNeHus: cMecen

13.3

MOJIyd4eHHE KHCIOPOJAa U H3YyYEHHE €ro CBOICTB, MNOJIy4eHHE
BOJIOPOZA U U3YYEHHE ero CBOWCTB; MOJIy4eHHEe YIJIeKHCIIOro rasa u
H3y4YEHHE €ro CBOICTB;, MOJIyYeHHE aMMHAKa U H3Y4YEHHE ero

CBOHCTB

13.4

NPUTOTOBJICHHE pACcCTBOPOB C OMNpPENENEHHON MAaccoBOH OoJei

PacTBOPEHHOIO BEIECTBA

13.5

NpUMEHEHHEe  HHOUKATOPOB  (JlakMyca,  MeTWJIOpawka H
(denondranenna) g onpenesieHNs: XapakTepa Cpeabl B pacCTBOpPax

KHUCJIOT U LWENIoUei

13.6

UCCNENOBAaHNE U ONHCAaHHE CBOWCTB HEOPraHWYECKHX BELECTB
Pa3IMYHBIX KJIACCOB; H3Y4YE€HHE B3aUMOIEHCTBHSI KUCIIOT C METaJUIaMH,
OKCHIAMHM  METaJUIOB, pPacTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBAaHUSIMH, COJISIMM, IIOJY4YCHHE HEPACTBOPUMBIX OCHOBAaHMIL,
BBITCCHEHME OJIHOIO MeTajlja OPYrMM M3 pacTsBopa COJiM,
uccienoBaHne aM(pOTEpHBIX CBOWCTB THAPOKCHIOB ANOMHUHUS H

IUHKA

13.7

PEHICHUE SKCIICPUMECHTAJIBHEBIX 3a4a4 I10 TCMaM: «OCHOBHBIE KJIACChI
HCOPTaHUICCKUX COGHHHGHHﬁ)); ((aﬂeKTpOJ'II/ITI/ILIeCKaﬂ
JUCCOLMALINs, «Baxueiimue HeMeTalIbI M HX COCANHCHM:A

«Baxkneiime MeTaIIbl U UX COSOUHEHUS

13.8

XUMHYECKHE  BKCIEPUMEHTB,  WUIIOCTPUPYIOINME  IPU3HAKU
NPOTEKAHUs PEaKL1ii HOHHOTO OOMeHa, KaueCTBEHHbIE PeaKINy Ha
IIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPAxX HOHBL XJIOPUA-, OpOMUL-,
uoaua-, cynbdpar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBL
TU/IPOKCH-UOHBI, KATHOHBI AMMOHWSI, MArHHSI, KAJIbLIUS, AIFOMUHUS,

xkene3a (2+) u xenesa (3+), menau (2+), 1uHKa

14

VwmMenue:
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NPEACTABISITh PE3yJbTaThl SKCIIEpUMEHTa B (OpME BBIBOOB,

14.1 JOKa3aTeIbCTB, I'PaUKOB W TAONUI[ U BBIABIATH SMITUPUYECKHE
3aKOHOMEPHOCTH
yCTAHABJIMBATHb  CBSI3M  MEXIYy  peabHO  HaOMI0JaeMbIMU
14.2 XUMHUYECKUMU SIBJIEHUSIMU U IPOLIECCAMHU, IPOUCXOIAIIUMU B

MaKpo- 1 MUKPOMHUpPE, OOBACHITH IPHUYUHBI MHOTOOOpa3Usl BEIECTB
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INEPEYEHbD 2JIEMEHTOB COIEPXAHUS, IIPOBEPSAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10 XUMNHU

Kon

IIpoBepsieMblii 31€MEHT COAEP/KAHHA

1

HepBOHaLIaJ'IbeIe XUMHWYCCKHE ITOHATUA

1.1

UYucreie BemecTsa U cMecH. CriocoOb! paszneneHus cMeceit

1.2

ATOMBI M MOJIEKYJIbl. XuUMHUYECKHe »djeMeHTbl. CHMBOJBI XHUMHYECKUX

JJIEMCHTOB. HpOCTbIe H CJIOKHBIC BEIICCTBA.

1.3

Xumuyeckas (opmyna. BaneHTHOCTb aTOMOB XUMHYECKHX 3JIEMEHTOB.

CreneHb OKUCIEHUS

1.4

3aKOH MOCTOSIHCTBA COCTaBa BEINECTB. OTtHOcuTeNnbHAsT ATOMHAs Macca.
OtHocurebHASA MOJICKYJISIpHAsA Macca. MaccoBast 40151 XUMUYECKOTr'O 3JIEMEHTa

B COCAUMHCHUHU

1.5

KonuvectBo Bemecrsa. Monb. MossipHast Macca. MossipHbiii 00b€M rasos.

BzaumMocBs3b KOINYECTBa, MACChI 1 YHCJIa CTPYKTYPHBIX €AHHHUL] BEIICCTBA

1.6

Puznueckue U XUMHUYECKHE ABJEHUs. XHMMHYECKass PeakLus U €€ MPHU3HAKH.

3aKOH COXPaHEHUsI MACChl BEIECTB. XUMHYECKUE YPABHECHUS

HepI/IOI[I/I"IeCKI/Iﬁ 3dKOH H Hepnom/meCKaﬂ CUCTEMA XHMHYCCKHUX JJICMCHTOB

.. Menneneesa. CTpoeHHe aTOMOB

2.1

Ilepuonuyeckuit 3akoH. Ilepmoanyveckass cuUCTeMa XMMHUYECKHUX BJIEMEHTOB
IU. Meunneneesa. Ilepuoabt u rpynnel. @U3HYECKUH CMBICH HNOPSAAKOBOTO

HOMECpa, HOMCPOB NEPHOAA U I'PYIINBI 3JICMCHTA

22

Ctpoenne atomoB. CocraB atoMHbIX sinep. M3oTonbl. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX 00O0JIOYEK aTOMOB TMepBbIX 20 XHMHUYECKHX 3JIEMEHTOB

Ilepuonuueckoii cucremer JI. 1. Menneneesa

23

3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB XUMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX
NePHOJIOB, KajMs, Kanplusd (paguyca aTOMOB, 3JIEKTPOOTPULIATENbHOCTH,
METAUINYECKUX W HEMETAUIMYECKUX CBONCTB) M MX COEJUHEHUH B
COOTBETCTBUU C IMOJIOXKEHHEM 3JIeMEHTOB B Ilepuogudeckoil cucreme H

CTPOCHHUEM UX aTOMOB

CrtpoeHue BelecTsa
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3.1

Xumuueckasi cBs3b. KoBaneHTHass (TOJsipHAsT M HEMOJSIPHAsA) CBS3b.
DNeKTPOOTPULIATENIPHOCTh ~ XUMUYECKUX  3JeMeHToB. MoHHasg  CBA3b.

Mertamnuueckast CBSI3b

3.2

Tunel KpuCTAIUINYECKUX pPEWIETOK (ATOMHAs, HOHHAs, METaJUIM4ecKas),
3aBHCHMOCTb CBOWMCTB BEIIECTBA OT THIA KPHCTALUTMYECKONW PEMETKH U BUAA

XUMHUYECKOU CBSA3HU

Baxnelimne npencTaBUTENM HEOPraHMUYECKNX BeliecTs. Hemeramnel 1 HX

coeauHeHus. MeTajibl U UX COCOMHCHUA

4.1

Knaccupukanms u HOMEHKJIAaTypa HEOPTaHUYECKUX COCOUHEHHUIH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KUCJIOTHBIE, am(poTepHbIe) u
HecoseoOpas3yrolnye;, OCHOBaHM (IIENOYHM U HEPACTBOPHUMBbIE OCHOBAHHS),
KUCJIOT (KUCIOpOACOmEpKaue W OeCKUCIOPOAHblE, OTHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEeIHUX U KUCIBIX)

4.2

Qu3nueckue MW XUMUYECKHE CBONCTBA NPOCTHIX BELIECTB-HEMETAJUIOB:

BOJOPOJA, XJIOpa, KUCIOpOaa, cephl, a3oTa, pocdopa, yriepona, kpeMHUs

4.3

Ou3NYEeCKUe U XUMUYECKUE CBOWCTBA MPOCTBHIX BELIECTB-METAJJIOB. JIUTHS,
HaTpUsl, Kalusi, MarHUA U KaJIbLUs, aJFIOMUHUS, KeJie3a. DJIEKTPOXUMHICCKHAN

PSI HANPSKEHUI METAJUIOB

4.4

Du3HYECKNE U XUMHYECKUE CBOHCTBA BOJOPOAHBIX COCANHEHHI HEMETAIIOB:

XJIOpOBOAOPOAA, CEPOBOAOPOAA, AaMMHUAKA

4.5

dusnueckue U XMMHYECKHE CBOMCTBAa OKCHIIOB HeMeTajuioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(IV). Ilony4enue

OKCHJA0OB HEMETAJLJIOB

4.6

Xumnueckue coiictBa okcunos: MetaioB IA-IIIA rpynn, uuaka, meau(Il) u

xene3a(ll, IIT). [TonydeHne OKCHIOB METAJLIOB

4.7

XUMUYECKUE CBOICTBa OCHOBAaHUHA M aM(pOTEPHBIX THAPOKCHAOB (Ha MpUMepe
THAPOKCU/IOB AIOMHHUA, JKejie3a, nuHKa). [lojlyueHwe OCHOBaHUH M

aM(OTEPHBIX THIPOKCHIIOB

4.8

OO0mue xumMuyeckue CBOIMCTBA KHCJIOT. XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHUCTOH, CepHOM, a30THOH, docdopHOii, kpeMHHEBOH, yronbHoi. Ocobbie
XAMHYECKHE CBOWCTBA KOHLICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

Ilosyuenue KucnoT

4.9

Obmue xumMuyeckre CBOCTBa cpenHux coseii. Ilonyuenue coneii
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4.10

[Nonyuenne, cobupaHue, pacrno3HaBaHWE BOAOPOAA, KHCIOPOHZA, aMMHAaKa,

YIJIEKHCIIOTO rasa B JabopaTopiu

4.11

[Nonyuenne ammuaka, CEpHOI 1 a30THON KUCJOT B IpOMbIIIeHHOCTH. O01ue

CrOCcoOBI MONyYEHUsT METAIIOB

4.12

I'eHeruueckas CBSI3b MEXAY KJacCaMH HECOPraHNYCCKUX COCTMHEeHHH

XUMHYECKUE PEAKLIUH

5.1

Knaccudukarust XuMudecknx peakuuii no pasjnyHbIM IPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIUX B PEAaKLHH BeLeCTB, MO TeIoBoMy 3(pdekrty, mo

H3MEHEHHIO CTEIIEHEH OKHCIIEHUS] XUMHUYECKHX 3JIEMEHTOB

52

TermoBoit 3¢ddexkT xumuyeckoil peakUMH, TEPMOXUMHYECKHE YPABHEHHS.

DK30- M SHAOTEPMHUYECKHE peakMK. TepMOXUMHUYECKUE YpaBHEHUS

53

OKHCANTENBbHOBOCCTAHOBUTENBHBIE peakunu. OKUCIUTENN U BOCCTAHOBHUTEIH.
IIpoueccel  OKHCIEHHA W BOCCTAHOBJIEHUS.  OJIEKTpPOHHbINT  OamaHc

OKHUCJIUTEJIbHOBOCCTAHOBUTENILHOU peaKIUU

54

Teopus snexTpomuruyeckont auccoruanyi. KatmoHsl, aHMOHBL. DJIEKTPOJUTHI

" HESJICKTPOJIUTDI. CunbHble U cabbie SJICKTPOJINUTHI. Crenenb JUCCOLNaITuH

55

Peakuym nonHoro oomeHa. YCIOBHS MPOTEKaHUs] PEaKiHii HOHHOTO OOMeHa,

MOJIHBIE U COKpPAILIEHHBIE HOHHbIE YPABHEHUS peaxiuit

XuMus ¥ OKpyKarolias cpena

6.1

BemectBa u Marepuansl B TMOBCEAHEBHON JXU3HM YelioBeka. besomacHoe
UCIOJIb30BAHUE BEIIECTB M XMMUYECKUX peakLUuil B jgadoparopuu u ObITY.

HepBaﬂ TNMOMOIIb IMPU XUMHUYICCKUX OKOTaxX U OTPABJICHUAX

6.2

XHUMUUECKOEe 3arps3HEHHE OKpYXKarolled Cpembl (KUCIOTHbIE —OOXKIM,
3arpsi3HEHUE TIOYBBI, BO3/AyXa M BOJIOEMOB), CIIOCOOBI €ro MpeaOTBPAIEHMUS
IIpenenpnas momycrumasi koHueHtpauusi BemectB (I1JIK). Ponb xumuu B
pemeHun SKoJoruyeckux mpodmeMm. YcuieHue mapHUKOBOro 3ddexra,

paspylueHHe 030HOBOIO CJIOsI

6.3

IIpumenenue cepel, a3ota, pocdopa, yriepoaa, KpeMHHsI M UX COENUHEHHIT B
ObITy, MeAULMHE, TPOMBILUIEHHOCTH U CEJILCKOM Xo3siicTBe. IIpuMmeHeHue
METAJUIOB U CIJIaBOB (CTajib, YyryH, AIOPAMIOMHHUE, OpoH3a) B ObITY H
IPOMBIIIIEHHOCTH HX coeiHeHni. [IOHATHE O KOPPO3HMHU METAILIOB, OCHOBHBIE

coCcoOBbI 3aLIUTHI HX OT KOPPO3IUHU

6.4

IIpuponHble MCTOYHMKM YINIEBOAOPOAOB (Yrojb, MPUPOIHBIA ra3, HedTsb),

NPOJYKTHI UX nepepadoTky (O€H3HH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH
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HepBOHaLIaJ'IbeIe MOHATUSA 00 OpraHHYCCKUX BCLICCTBAX KaK O COCAUHCHUAX

yriepoza (MeTaH, 3TaH, STUJICH, alleTWIeH, 3TaHOJ, ITIULEPUH, YKCYCHAsl KUCIIOTa).

6> INonsiTre 0 GHOIOrHYECKH BaXKHBIX BEILIECTBAX: JKHPAX, Oenkax, yriaeBomax — | X
POJIM B J)KU3HH YeJIOBEKa
7 Pacuértsr:
7.1 1o GopMyJIaM XUMHYECKUX COeTUHEHUI
7.2 Macchl (MacCOBO#) TOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE
73 10 XUMHUYECKUM YPaBHEHUSIM
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YUYEBHO-METOINYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus, 8 knace/ I'abpuensan O.C., Octpoymos UL.I'., Cnagkos C.A., AkuuoHepHOE 06IIECTBO
«MzmarenpcTBo «lIpocBerneHues
» Xumus, 9 xnace/ INabpuensia O.C., Octpoymos NI, Cnagkos C.A, AximoHepHOE 0OIECTBO
«MzmarempcTBo «lIpocBemneHues

METOINYECKHUE MATEPHUAJIBI IS YUUNTEJISA

1. Acragppes C.B. Ypoku xumum ¢ mpuMeHcHHEM HH(POPMALMOHHBIX TexHojoruil. 8-9 kmacc. — M.:
«"moByce», 2009.

2. Nenucosa B.I'. Macrep-kiace yunremns xumuu 8-11 kmaccer.— M.: «nmobyce», 2010.

3. T'apa H.H., l'a6pycera H.Y. Xumus. 3agauHuK ¢ «MOMOLTHAKOMY. 8-9 Knaccel: mocobue Iyist
vaaImuxcs o0meobpa3oBaTenbHEIX yupexaeHHil. — 4-¢ u3a. — M.: Ipoceemenue, 2013.— 96 ¢,

4. Papeuxuit A M. Xumus. [ugaxrrdeckuii MaTepuait. 8-9 kaaccer: mocobue i yauTenei
obmeobpaszoparenbubix yupexkaeHuii. — M.: Ipocsemenne, 2011. — 127 c. (Cepus «Yuebuo-
Meroaudeckuil koMrutekT») 5. Pabo M.A. COopHuK 3amau M ynpaKHEHHH MO XUMHH: 9 Kiacc: K
vuebnuky [.E. Pynsutuca, ®@.I'. denpamana. — 2-¢ wza., mepepab. u gon. — M., 2013, - 271, [1]
¢. (Cepust «YueOHO-METOAMUYCCKHI KOMILICKTY)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

INopran hysmamMeHTanbHOrO XUMHYECKOro obpasosanusa Poccuu // chem.msu.su
IMoaroroexa x EI"D // http://www fipi.ru/

[paBoBoii BeO-caiiT A aereit u noapoctkos // school-sector.relarn.ru
[Monesnas nudopmarua mo xumuu // alhimikov.net

O6pazoBarenbHbiii caliT mo xumuw // alhimik.ru

HosoctHoit xumuueckuii caiit / chemworld.narod.ru

A S e

66


http://www.fipi.ru/

B fOoKyMeHTe npoHymMepoBaHo v I.POLINTO
u >-£ X ) AncT



