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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHHMII K pe3yidpTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U C Yy4YETOM KOHUEMIMM TMPEenojaBaHusi Yy4yeOHOTro mpeameTa «XUMUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeameTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpuBaeT pACIpENesIeHHe €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAesisieT BO3MOXKHOCTH —MpeaMera s
peanuzainuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHusl, a Takke TpeOOBaHUN K
pe3yibpTaTamM 00y4eHUsI XUMUU Ha YPOBHE IEJICH U3YUYEHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUSI.

3HaHUWE XUMHUHU CIYKUT OCHOBOU il (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JIUYHOCTH, €€ 001el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHbHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOyUYEHWH XMMHUU OOECTIEUMBAIOTCS CHEIHPHKOM
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbI MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3ydeHuro. Coaep:kaHue CKIaIbIBA€TCSl U3 CHCTEMBbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHU O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TPEACTaBIECHUN 00 JJIEKTPOJUTUYECKON JAUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyromMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOTO IPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOTO OTHOLIECHHSI K HAYYHOMY 3HAHUIO U METOZaM
NIO3HaHNs B Hayke. M3yueHune XUMUU MPOUCXOAUT C NPUBJICUYCHHUEM 3HAHUMI W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4da
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJIaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX pPEaKIHil, B
(GbopMHpPOBAHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaUEHUE MPUOOPENH TaKHe 111, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOy4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATETLHOCTH, IMO3HAHWUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB ICATCIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCI€ YMCHHA OOBSICHITH W OIICHUBATH SIBIICHUSA
OKpY’KaIOIIer0 MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU MPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeSATEeIbHOCTH;

— ¢opmupoBaHHe Y OOy4YaOIIMXCA T'yMAHUCTHYECKUX  OTHOIICHUH,
MOHUMAHUSI 1EHHOCTH XUMHUYECKUX 3HAHUM MJi BBIPAOOTKH IKOJIOTHYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATENIBHOCTH B IIEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO111ee Ynciio 4acoB, OTBEAEHHBIX JJISI U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpaszoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UHMCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHYECKHE »dJIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBasi 10JIsT XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBa,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COEMHEHUN.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs MacChl BEHIECTB. XUMHUYECKHe ypaBHeHHs. Knaccubukanms
XMUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
buznyeckux CBOMCTB OOpa3IOB HEOPraHWYECKHX BEIIECTB, HAOIIOCHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOICHCTBHE MeJla C KHCIOTOM) SBICHHI, HAOII0eHUE U
ONMCaHWE TPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4eHUE CIOCOOOB pa3/lesieHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALNSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH TMOBAPCHHOMN
COnMM, HAONIOJACHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJeKys
(IIapoCTEepPKHEBBIX ).

BaxkuHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — 3meMeHT U mpocToe
BemecTBo. HaxoxaeHwe kuciaopoga B Tpupoje, (u3uueckue W XUMHYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoma. CrocoOb!
NOJlydYeHHUsl KUCIopoJa B J1abopaTOpuu M IMpoMblluieHHOCcTH. Kpyrosopor
Kucnoposa B pupojie. O30H — alyIoTporHas MOU(UKAIHS KHCIOPO/Ia.



TennoBolt 3hdekT XUMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon —snemeHT u mpoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTyueHus. KucimoTs
U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnueckne CcBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBoOpsl.
HaceolllieHHbIE M HEHACHIIIEHHBIE PACTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4deloBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coseoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHuA. HomeHkiatypa ocHoBaHuil. PU3WYECKHE W XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenkiarypa kucinor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lomy4yeHne KHUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnuecKas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEICNICHUE COJepKaHusl KUCIOpoaa B BO3yXe, MOTyYEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
NpeKpaleHus ropeHus (1mokapa), 03HaKOMJICHHE C 00pa31iaMH OKCHJIOB M OTTICAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (II) (BozmoxxHO
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclemoBaHWE OCOOECHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM aoJiel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEI0UYEH, N3yUEHNE B3aUMOJEHCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTBI, KHCIOT C METaUIaMHU, peaKLuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPHUMBIX OCHOBAHHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a]a4 10 TEME
«BaxHelmme K1acchl HEOPTraHUYECKUX COCTUHEHUI.

Iepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsiTHE O
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METALIbL,
raJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHbIE OKCUIBI
Y TUIPOKCHUIBI.

Ilepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
PuU3NYECKUNA CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JEMEHTA Mo ero noynoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leprnoandeckoil CuCTEMbI XUMHYECKHUX
DJIEMEHTOB Il pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IPpaKIaHUH.

Xnumuueckass cBsA3b. KoBalleHTHas (moJjisipHass W HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiy pas3ioKeHUs], COSTUHEHN).

Mexcnpeomemmnoie ceasu
Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIMUX eCTeCTBEHHO--HAYYHBIX



MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.

OO01mue ecTecCTBEeHHO--HAyUHbIC MMOHATHS: HayYHBIN (hakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TepPUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU]I, U30TOIIHI,
PaIoOaKTUBHOCTb, MOJEKYJa, JJICKTPUUYCCKHM 3apsj, BEIIECTBO, TEJO, OO0BEM,
arperaTHOE COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOMaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

ITepuoanyueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aToOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KU, KATbIMA U UX COCTUHEHUM
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUM, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMUIECKUX PeaKIuii 10 pa3IMUYHbIM IMpU3HaKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YY9aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYSCKUE PEAKIIMH, TEPMOXUMHYCCKUEC
ypaBHCHHS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsTne 0 xumMuyeckoM paBHoBecuu. DaKTOPBHI,
BIIUSIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKIMU U TOJIOKCHHUE XHMHYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  PEAKIMM,  AJIEKTPOHHBINM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIOJB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAIIY.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIH3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPHUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(XJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIMU OT
BO3JICUCTBUSL  Pa3NUYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  AJIEKTPONPOBOAHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UeH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (rOpeHue, peakuuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

Hemerayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (pU3HYECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMepe XJopa (B3auMOIECTBIE
C MeTajulaMH, HeMeTallylaMH, uienodamu). XiopoBojaopod. CossHas KHUCIOTa,
XUMHYECKUE CBOMCTBA, TOJYyYEeHHE, MpuUMEHeHue. J[leiictBue Xxjopa W
XJIOPOBOAOPOZA HA OPTAHU3M YesIoBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NUECKHUe CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHAUYECKUEe cBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucinoTa, pu3nueckrue 1 XUMUYECKUE CBOMCTBA (00IHe KaK MpeICTaBUTEs
KJlacca KHUCIOT M crnenuduueckue). XUMUUYECKUE PEaKlrH, JEKAIUe B OCHOBE
MPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CepHON KUcIoThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peaklMs Ha CyJb(aT-HOH.
Haxoxnenue ceppl U €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dbusznueckue u XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
(u3MYecKre U XUMUYECKHE CBOMCTBA, OJy4YeHHE U npuMeHeHune. Coln aMMOHUS,
uX pU3NYEecKre U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENs Kllacca KHUCIOT U  chenudpuyecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpSA3HEHNE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO37ayXa, MOUBbl M BoAoéMoB). docdop, amioTpomHbie
Moaudukanuu docdopa, puznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHas kuciaora, Guznyeckue M XMMHUYECKHE CBOWCTBA, IMOJyYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/], aJFIOTPOIIHbIE MOAU(PUKALINY,
pacnpocTpaHeHue B MpUpoje, pU3NUECKre U XUMHUECKHUE CBOicTBA. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, uX (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
IpUMEHEHUE. DKOJIOTMYECKUE MPOOJIeMbl, CBSI3aHHbIE ¢ OKcUIoM yraepona (IV),
TUNOTE3a TJI00AJBPHOTO TMOTEIUIEHUsl KJIMMaTa, MapHUKOBBIM 3(QekT. YrosbHas
KUCIOTa U €€ CcoJd, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U
npumeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-HOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIIeH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOYHUKHM YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILECTBAX: KUpax, OesKax, yriieBoJaax — U X
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npumeHeHue. CoeTMHEeHHs] KpeMHHUs B pupojie. O01re npeAcTaBieHus 00 OKCHUIE
kpemHus (IV) u kpemaueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaxkHeiire CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiiembr  6€30macCHOTO  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHE 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
POBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TIPOTEKAHMsI, OMBIThL, OTpa)KalwIllue (QU3NYECKHUe M XHWMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0/IeHNE TIpolecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYECHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJIb(aT-uoH U HAOIIOCHUE MTPU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE C (U3NYECKUMHU CBOMCTBaMH a3ota, docdopa u Hx
COEMHEHHM (BO3MOKHO HCIOJIb30BaHHUE BUACOMATEPHUATIOB), 00Opa3aMu a30THBIX
u GochopHBIX yaoOpeHui, moydeHne, coOMpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKUWM HA HOH aMMOHHUS U
dbochar-moH U U3yyeHUE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW A30THOM KHUCJOTHI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HM3Y4YEHHE MOJEJeH KpPUCTAUIMYECKUX pElIETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcOpOLUU pPacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOWCTBOM IPOTHBOrasa, IIOIY4YEHUE,
coOupaHue, paclio3HaBaHUE U M3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBeJICHHUE
KAUECTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
NPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM NPOMBIIUIEHHOCTH,
pelIeHUE 3KCIEPUMEHTANBHBIX 334a4d MO TeMe «BakHellume HeMeTaulbl U X
COCIMHEHHUSD.

MeTtasibl U MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmomgmyeckor cucrteMe xumuueckux daemeHTtoB JI. W.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  peIETKa.  JJIEKTPOXMMUYECKHH  psl
HampspKeHU MeTaioB. OU3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. O0ume
CrocoObl ToNy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX 0T KOoppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHHN, OpOH32)
¥ UX IPUMEHEHUE B ObITY U POMBILIIIEHHOCTH.

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. . MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJIECHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi U kanus). OKcUabl u
TUAPOKCUABl HaTpusi M Kainus. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJbLMUW: TIOJIOKEHUE B
[Tepunoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA Maruus u



Kanblus. Baxknelme coequHeHus Kaablus (OKCHI, TUIPOKCHI, coiin). KécTkocTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUS!.

AJFOMUHHI: TI0JIOkKEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIeHHE B mnpupone. Ouznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31€EMEHTOB [1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, Tuipokcuabl U conu xenesa (I1) u sxenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyUYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJlblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEJIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECcCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUJICOMATEPHANIOB), IMPHU3HAKOB  MPOTEKAHMS
KaueCTBECHHBIX PEaKIMii HA UOHBI: MarHus, KaJablMsl, aTFOMUHUSA, ITUHKA, xkese3a (1)
u xenesa (II), menu (II), HaOmiomeHUe M omMcaHUE MPOIECCOB OKpaIllMBaHUs
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxueiue
METAJIIBI U UX COSTUHCHUS.

XHMHUS M OKpPY:KaOUIas cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpaius Bemiects, nainee — [1/IK). Ponb xuMuu B pemieHnH 3K0JIOrMYECKUX
npo0aem.

Xumuueckuii IKCnepumenm:

M3yueHHue oOpaslloB MaTepuajioB (CTEKJO, CIUIABbI METAJUIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie ceéa3u

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHM, SIBJISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCUpUKalus, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJIEIb, SIBICHHUE, NapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aTOM, ANEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PaaMOaKTUBHOCTD, MOJIEKYa, AIIEKTPUUYECKUI 3aps, IPOBOJIHUKH,
HOJYIPOBOJHUKY, JAMDJIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, paCTBOPUMOCTh, KpUCTAIIINYECKast
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE OPO/IbI, TOJIE3HbBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIIecTBEe TMpaBWJaMd W HOPMaMH TIOBEJICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINKI 00yUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpPEHUE OIBITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MEATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ATON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPUILEH C IMO3UIUU HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY JIJII TIOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIydEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUIA,
MO3HABATENIbHON, WH()DOPMAIMOHHOM W YUTATEIbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOM, JIOCTYNMHBIMU TEXHUYECKHUMHU CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0OO03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOM W  HCCIIEIOBATEIBCKON
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KWU3HU, OCO3HAHHE MOCIECACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuid 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3Yy4YEeHUI0 Tpodeccuil U Tpyaa pa3IuyHOTO poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaibHON eSITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANTBHON CPEJIE;

6) 3K0J10rH4eCKOr0 BOCIIMTAHMS:

HKOJIOTHUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MAaCHOTO MOBEICHUS TTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIHSIX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHUS TJI00adbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW NMPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIHSIOT 3HAYUMBIE JUIsS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPU S, PUHITHII,
runoTesa, (Qakr, CcucTeMa, TMPOIECC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPeAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, DPETYJISATHUBHBIE), KOTOpbhIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
NEeSATEIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Bba3oBble JJoruueckue JelicTBUA:

YMEHUSL MCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XHMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTEPHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSATHSMH), HCIIOIH30BaThH
TIOHATHS JIJIs1 OOBSICHEHUS OT/ICIBHBIX (JAKTOB W SBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ DJIEMEHTa), XuMHu4eckas (opmylia U YypaBHEHUE
XUMUYECKON PEAKIIUU — TMPU PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbIE
MPU3HAKN U3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHW3alMd M MPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, OJIYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAsT JIUTEpaTypa XUMHYECKOTO COJEpXKaHUS, CIpPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE NMPUMEHATh PA3INYHbIE METOJbl U 3aIlPOChl NPU IOUCKE U OTOOpE
MHPOpPMAILlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIs BBIIIOJHEHUS
y4eOHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JIuarpamMmamy,
npyrumu popmMamu rpauKu ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUS 33]1aBaTh BOMPOCHI (B XO€ ruaiora u (Mim) JIUCKYyCCUM) MO CYIIECTBY
oOcykgaemMol Tembl, (OPMYIHPOBATH CBOM MPEIVIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NIPEIOKEHHON 3a/1a4K;

YMEHUS  NPEICTABIATH  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO HKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAaHHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCIOBUM 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYalONIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JnercTBul, crnenuduyueckue IS IpeaMeTHOM oOnacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yueHus B 8 kj1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs peakuui: peakuuu
COCMHCHUSA, PEAKIHHU PA3JIOKECHUS, PEAKUUU 3aMEIICHUSA, PEAKINU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU AP (DEKT peakium,
AJIpO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTaJIb, paauyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBa
(TpolieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH U
MPUMEHSITh 3TU NOHATHS MPU OMKUCAHUY BEIIECTB U UX MPEBPALICHUI;

e HCIOJB30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHCHUN XMUMUYECKUX PEAKIUIA;

e OIpENEATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTEMEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonuueckoit
CUCTEMbl XHMMHMYECKUX JJIEMEHTOB: pa3jaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)», Mansie u
OOJIbIlINE TIEPUOJIbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoauueckass cuctemMa Xumudeckux syemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l siApa, OOIIEe YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE PeaKIuH (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XMMHYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHUE MTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE OTIEPALIUU MBICIIUTEIbHON ACSITENIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTeMaTH3alluio, Kiaccu(uKaimio,
BBISIBJICHHE TPUYMHHO--CIICACTBEHHBIX CBSI3€ — JIJISI M3YYECHHS CBOWCTB
BEIIECTB M XWUMHUYECKHUX pEaKlud, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeIOBATh MPABUIIAM TIOJIE30BAaHUS XUMUYECKOHN MTOCYI0M 1 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe mpaBuwiaM oOOpalleHHs] C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKUUSMU TIO BBIMIOJHEHUIO J1a00PATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bomopozia M KHUCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OINpeAeEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOIUTH
XUMHYECKHE DKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IIENOYEH U
KHUCIJIOT C TIOMOIIIbIO UHJIUKATOPOB (JaKMyC, (eHON(PTAICUH, METUIOPAHK
U Ipyrue).

K koHniy oOyueHus B 9 kiacce npeMeTHbIe pe3ysIbTaTbl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYecKas CBs3b, TEIVIOBOU 3PdeKT
peakuuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBaneHTHas, WOHHAs,
MeTaJuInYecKas ), KpUCTAIIInYeCcKas pemeTKa, Koppo3usl METaIOB, CIIABBI,
CKOPOCTh XMMHUYECKON pEeaKIMH, MPEIEIbHO JOIMYCTUMAas KOHLEHTpauus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJIsl COCTaBleHUS (HOpMyI
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKON QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTAJUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBaTh U XapaKTEPU30BATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabIUIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee YuCiIo DBJIEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB W HMX COCAUHEHUH B Mpejesiax MajbIX MEPUOJIOB U
TJIABHBIX MOJTPYIIN C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YHCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTENIEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTABJISITh  YPaBHEHHUS AJEKTPOJUTHYECKON AMCCOLMALUU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakiui, TMOATBEPKAAIINX CYIIECTBOBAHNE
TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKITU
MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUI B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO dJeMeHTa Mo (opMyse COeAMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XUMHYECKOHN peakilnu;

COOJTFOIaTh TIPaBHJIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U JIaOOpaTOPHBIM
o0opy/oBaHMEM, a TakKXe TMpaBuia oOpalleHusl C BEIIECTBAMHU B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKkucioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHA-, OpPOMHUI-, HOIHI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CUCTEMATU3aIINIO0, BBISIBIICHUE PUUYUHHO-
CJICIICTBCHHBIX CBSI3€H — JIJI M3yYCHHsI CBOMCTB BEMIECTB M XMMHYECCKUX
peakiuii, €CTECTBEHHO-HAYYHbIE METO/bl TIO3HAaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas o0J1acThb

L1 €CTECTBO3HAHUS U 5 0 ) bubnuorexa [JOK

' MPAKTUYECKOU ESATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemiectBa u xummueckue 15 1 0 bubnnoreka IIOK

' peakunu https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelECTB
21 Boznyx. Kucnopon. [lonsitue 6 0 0 bubmnorexa IIOK

' 00 oKcumax https://m.edsoo.ru/7f41837¢c
2 Bonopoa.Ilonstue o kucnorax g 0 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 | | bubnuotexa [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /. U. MenneseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuu
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[Tepuonnueckuii 3aKOH U
[lepnonnueckas cucrema

bu6nuoreka [IOK

3.1 XHUMHYECKUX dj1eMeHToB /I, H. 7 hitps://m.cdsoo.ru/ 741837
Menaene-eBa. CtpoeHue
aroma
XHUMHYECKas CBI3b.
3.2 OxucCIUTEIIHFHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
Fitoro o paseny 15 bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne o/m P Kontpoabnsie IlpakTuueckue (wicpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeCKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 | 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnunoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINALIHS. ? 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerauabl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 0 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYIHBL &-€P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTepuCTHKa XUMUIECKIX
23 aneMeHToB VA-rpymimsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYIIBL 430, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25
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Pa3gea 3. MeTaaabl M HX COeTMHEHUA

bu6nuoreka [IOK
A i 4
3 Obmwme cpoiicTBa MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Uroro no pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P htps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68



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




		2024-12-18T15:44:22+0700
	Яблуновская Людмила Васильевна




