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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3yidbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCTUTaAHUS
U C Yy4YETOM KOHIEMIMM MPENnojaBaHusl Y4yeOHOro mnpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit deneparum.

[Iporpamma 1mo XuMuu [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s3aTENbHOE peIMETHOE coJiepKaHue,
IpeayCMaTpuBaeT pACIpEeNesieHHe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOT'O 0O0IIero oOpa3oBaHUsl, a Takke TpeOOBaHUN K
pe3yibpTaTamM 00y4eHUsI XUMUU Ha YPOBHE II€JIeH M3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUSI.

3HaHUWE XUMHUHU CJIYKUT OCHOBOW it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocs, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopmMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHON JIeSITEILHOCTH;

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



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBieHUS B OOyUYE€HWH XMMHUU OOECIIEUMBAIOTCS CHEIH(PHKOM
colepXaHusl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJalTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HayKU XUMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbI MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HAa OCHOBE
CUCTEMHOro moaxoaa Kk e€ m3ydeHuro. Copep:kaHue CKIaIbIBA€TCSl U3 CHCTEMBbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHMUECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

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

— YUYEHHU O CTPOECHUU aTOMa U XUMUYECKOH CBS3H;

— TMPEeACTaBIEHUN 00 JIEKTPOJIUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyromMy, BBINOJIHSAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOTIO IPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HaHUIO U METOZaM
NIO3HaHNs B Hayke. M3yueHune XMMUU NMPOUCXOAUT C NPUBJICUYCHHUEM 3HAHUM W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid mupy», «buomorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiace».

[Ipy wW3yyeHMH XUMHHM [POUCXOAUT (HOPMUPOBAHME 3HAHMI OCHOB
XUMHYECKON HAyKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4ua
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPUOOLIEHUU K



HAayYHbIM METO/aM MO3HAHUS MPU U3YYEHUH BEIIECTB M XMMHUYECKUX PEaKIHil, B
(GbopMHUPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEeI0BATENHCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0paIieHus ¢ BEIeCTBAMH B TTIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU HAa YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (¢opMHUpOBaHHE WHTEIJICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOy4JarommMxcss K CaMOCTOSITEIbHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, COCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOITMMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB ICITCIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM 4YHCI€ YMCHHA OOBSCHITH W OIICHWUBATH SIBIICHUS
OKpY’KaIOIIIer0 MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMUH, IPUMEHATH UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYI0BOI
NeSTeIbHOCTH;

— ¢opmupoBaHHEe Y OOy4YaOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUSI [LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHsI OOINEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO111ee Ynciio 4acoB, OTBEAEHHBIX JJISI M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpaszoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHHS B XUMHUHU. UHMCThIE BEIIECTBA M CMECH.
CriocoObI pa3fAeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHYECKUE »dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BElIeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10JIT XUMHUECKOTO AJIEMEHTa B COSAMHECHUU.

KonnuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBa,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COEMHEHUH.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Knaccubukanms
XMMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboOThl B JabopaTtopuu u
npuémMamMu 0OpalleHus ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
buznyecKkux CBOMCTB OOpa3IOB HEOPraHWYECKMX BEIIECTB, HAOIIOCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOICHCTBHE MeJia C KUCIOTOM) SBICHHM, HAOII0eHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBrE xene3a ¢ pactBopom cos meau (II),
U3y4EHUE CIOCOOOB pa3lelieHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, UCTUILIALNSA, XpoMaTtorpadus, IPOBEACHHE OYMCTKH MMOBAPCHHOMN
COnMM, HAONIOJACHWE W  ONHCAHWE  Pe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJeKys
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopon — 3meMeHT U mpocToe
BemecTBo. HaxoxaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoma. CrocoObI
NOJlydYeHHUsl KUCJIopoJa B J1abopaTOpuu M MpOMbIIUIeHHOCTH. Kpyrosopor
Kucnoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIHAS KHCIOPO/Ia.



TemnoBolt 3hdeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BellecTBo. Haxoxkaenue Bogopoaa B MpUpoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, PUMEHEHHE, CTIOCOOBI MoTyueHus. KucimoTs
U COJIH.

Monsipabiii 00bEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

Odusnueckne CcBOWMCTBa BOAbl. Boma kak pactBopurenb. PacTBoOpsl
HaceplllieHHbIe M HEHACBIIIEHHBIE PACTBOPBHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoZie U B KU3HU 4deloBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpPOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  coseoOpasyromiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcugoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenne okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PHU3WYECKHE W XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. dusnyeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertaimnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyueHune cosen.

['eHeTnuecKkas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTPEICJICHUE COJepKaHusl KUCIOpoaa B BO3yXe, MOTyUEHUE,
coOupaHue, pacro3HABAaHWE M U3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (rmoxkapa), 03HakKoMJIEHUE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoiericTue Bojgopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOJIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, uccienoBaHHE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MACCOBOU aoJel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuzna meau (II) ¢ pacTBopoM cepHOW KHUCIIOTBI, KUCIOT C METaJUlaMHU, peaKUuil
HEUTpaJIM3alUy, IOJYyYEHUE HEPACTBOPHUMBIX OCHOBAHHUW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHelmme KIacchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHToB JI. NU. MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KJIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsTHE O
IPYIIaXx CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUIPOKCHUIBI.

[lepnonnuecknii 3akoH. [lepuonnueckast cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
Pu3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIIBI HJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB MepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noyuoxeHuro B [lepuoanueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DIIEMEHTOB Uil pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IPpaKIaHUH.

Xnmuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHHS. OKUCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropenue, peakiy pas3ioKeHUsl, COSTUHEHNS).

Mexcnpeomemmnoie ceasu
Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS Ye€pe3 MCIOJIb30BaHUE KaK OOIUX eCTeCTBEHHO--HAYYHBIX



MOHSATUH, TaK U MOHATHUH, SBJSIOIIMUXCS CUCTEMHBIMU JJI OTAEJbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHBIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccuukamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, ©30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepronnuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHure BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIMA KPUCTAIUIMUECKOU PEIIETKHU U
BHJAa XUMHYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[Tonsitue 0 ckopocTH XuUmMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOTeHHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [losaTe 0 XuMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEJIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHUCJTUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHUECKON TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIMU OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  AJIEKTPONPOBOAHOCTHU
pPacTBOPOB BEUIECTB, MTpOLiecca AUCCOLMALIMH KUCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (rOpeHue, peakuuu pasiioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  IOMOILBIO
KA4YECTBEHHBIX PEAKLIUM HA HOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MMpUMeEpeE XJiopa (B3auMOECTBUE
C MeTajulaMH, HeMeTallylaMH, uienodamu). XiopoBojaopod. CossHas KHUCIOTa,
XUMHYECKUE CBOWMCTBA, TOJYyYEeHHE, MpuUMEeHeHue. [lelictBue Xxjopa W
XJIOPOBOAOPOZA HA OPTAHU3M YesIoBeKa. BaxxHenme XJI0puIabl U UX HAX0XKICHUE B
IIPUPOJIE.

OO6mast xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NUECKHUe CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYECKUEe cBoMcCTBA. OKCUABI CEpbl KaK NMPEACTABUTENN KUCIOTHBIX OKCHIIOB.
CepHas kucinoTa, pu3nueckrue 1 XUMUYECKUe CBOMCTRA (00IIHe KaK MpeICTaBUTENs
KJlacca KHCIOT M crneruduueckue). XUMUYECKUE pPEaklru, JIEKAIUe B OCHOBE
MIPOMBIIIUICHHOTO CIHOc0o0a TMOMy4YeHUsT CEpHON KHUCIOTHI. [IpumeHenue cepHoit
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklMs Ha CyJb(aT-HOH.
Haxoxnaenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OO6mmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dbusnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkrue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYecKrue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcrnonb30BaHuE HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBBl U BoaoéMoB). docdop, amioTpomHbie
Moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHas kuciora, Guznueckue M XMMHUYECKHE CBOWCTBA, IMOJyUYCHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/], aJLIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpPoJE, (PU3NUECKHEe U XUMHUECKHUE CBOIcTBA. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, ux (usnueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBbIE OPraHU3Mbl, [OJYy4YE€HUE U
IpUMEHEHUE. DKOJIOTMYECKUE MPOOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yraepona (IV),
TUNOTE3a TJI00AJBHOTO TMOTEIUIEHUsl KJIMMaTa, MapHUKOBBIM 3(QekT. YroybHas
KUCTIOTa U €€ coyid, UX (PU3MUEeCKHe UM XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILIIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHHUIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepaloTku (OEH3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yriieBoJax — U X
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHeHue. CoeMHEeHHs KpeMHHUs B pupojie. O01ue npeAcTaBieHus 00 OKCHUIE
kpemaus (IV) u kpemaueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, ONBIThL, OTpaXKalwIllue (QU3NYECKHUEe M XHMMHUYECKHE CBOMCTBa
raJIOrTeHOB M UX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpolecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJb(}aT-uoH U HAOIOICHUE MTPU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE C (U3NYECKUMHU CBOMCTBaMH a3ota, docdopa u Hx
COETMHEHHM (BO3MOKHO HCIOJIb30BAHKUE BUACOMATEPHUATIOB), 00pa3aMH a30THBIX
u ¢GhochopHBIX yaoOpeHui, moydeHne, coOMpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochar-uoH U HU3yueHUE MPU3HAKOB MX TMPOTEKAHMsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW A30THOM KHUCJOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HM3YYEHHE MOJENeH KpUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOWCTBOM IIPOTHBOrasa, IIOIY4YEHUE,
coOupaHue, paclo3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBeJICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHUE 3KCIEPUMEHTANBHBIX 331a4d M0 TeMe «BakHellmume HeMeTaulbl U HuX
COCIMHEHHUSD.

MeTtasiibl U MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmogmyeckor cucreMe xumudeckux daemeHTtoB . W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJuIMYecKass  KpUCTaUIMYeCKass  pelETKa.  JJEKTPOXMMHUYECKHH  psl
HamnpspkeHU MeTtaioB. OU3nyeckue U XMMUYECKHUe CBOMCTBA MeTaiuioB. O0ume
crocoObl Toy4eHus: MeTaiyioB. IloHATHE O KOpPpPO3UMM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHHN, OpOH32)
¥ UX IPUMEHEHHUE B OBITY U POMBILIIEHHOCTH.

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XUMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi U kanus). OKcUanl u
TUAPOKCUABl HaTpusi M Kanus. I[IprMeHeHHe MIeOYHBIX METAIOB U HUX
COCIMHEHUM.

[IlenoyHO3EMENBHBIE METAUIBI MarHud W KaJbLHWH: ITIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJAeHUE B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA Maruus u



Kanblus. Baxknelue coequHeHus Kaablus (OKCHUI, TUIPOKCHI, coiin). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AJFOMUHHI: TI0JIOkKEHUE B [lepnoandeckoi cucteMe XMMUYECKHX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIeHHE B mnpupone. Puznueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB [1.
N. MenneneeBa, CTpOE€HHE aroMa, HaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, Tuipokcuabl U conu xenesa (I1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YE€HHUE  PE3YyJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJblIUg W HATpUs C BOJOM (BO3MOXKHO MHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJlblMsl, aTFOMUHUSA, ITUHKA, xkese3a (1)
u xenesa (II), menu (II), HaOmiomeHUe M omMcaHUE MPOIECCOB OKpaIlMBaHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxueiue
METAJLIBI U UX COCTUHCHHUS.

XHMMHUS M OKpPY:KaoUas cpeaa

BemectBa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromled cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpaius Beulects, nainee — [1/1K). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
npo0em.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepualioB (CTEKJO, CIUIABbl METAJUIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéazu

Peannszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATHUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O [IUKJIA.



OOuirie ecTeCTBEHHO-HAy4YHbIC MOHTHSA: HAyYHBIH (PaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccudukauus, TMEepPUOAUYHOCTb, HaOIIO/EHUE,
IKCIIEPUMEHT, MOJCIUPOBAaHUE, H3MEpPEHHE, MOJENb, SIBICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUATIBL.

dusuka: maTepusi, aToM, ANEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKH, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKas
pemérka, CIuiaBbl, (U3MUECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE311bl, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouochepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE OPO/IbI, MOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEIBLHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, MPHUHSITHIMU B
oOIIeCTBE TMpaBUJaMd W HOPMaMH TIOBEJICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yNIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpPEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACJIEIUI0, TTOHUMAaHHS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUSI O COLMAIBHBIX HOPMAax M TMPABUIIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPUILEH C IMO3UIUU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
IIPUPOIHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUIA,
MO3HABATENbHON, WH()DOPMAITMOHHOM W YUTATENIbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOCKTHOM W  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOy4UEHHS B
JaJIbHEHIIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHHWE IMOCICICTBUUA W
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJsA, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHud ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3Yy4YEeHUI0 Tpodeccil U Tpyaa pa3IuyHOTO poja,
YBa)KE€HHE K TPYAY U pe3ysibTaTaM TPYJI0BOMU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeSITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 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 TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELIEeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX peIIeHUs MOCPEACTBOM METOJOB XHUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICIHSAIOT 3HAYUMBIE JIsS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPH S, PUHIIHII,
runoTesa, (akr, CcucTeMa, TPOIEeCcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAay4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE JIeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS! MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aWMOCBS3b C JPYTUMU TOHSATHSMH), HCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX ()AaKTOB M SBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYX ACHUS (MHIYKTUBHBIE, ACTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCE TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHudeckas Gopmylia W YypaBHEHHUE
XUMUYECKON PEAKIUU — TMPU PEIICHUN Y4eOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3H U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX M SIBJICHUIX.

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI TIO IPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKIICHHUIA

npuoOpeTeHne OmMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd M MPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3yJsbTar, (OPMYIHPOBATH 0000IIECHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, OJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE NMPUMEHATh PA3IUYHbIE METOJbI U 3aIlPOChl MPU IOUCKE U OTOOpE
MHPOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJI BBIITIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TIPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMBbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamy,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCcAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0€ raiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcykgaemMol TeMmbl, (OPMYIHPOBATH CBOM MPEIIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NIPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO HKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paToOpHOIl pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEJIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NPOoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (00cyXkaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJITHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
NIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIH KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BAaTh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlepKaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeucTBul, crnenuduueckue IS IpeaMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAaHUS, €ro  MWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiy 00yueHus B 8 kiiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHHUIN:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCMHECHUSA, PEAKIHMH PA3JIOKECHUS, PEAKIUU 3aMCIICHUSA, PEAKINU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU AP (DEKT peakiuu,
AJIpO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBa
(mpolLieHTHAs! KOHIICHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTh 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJIHMKY JJIS COCTaBJICHHUS (HOpMYJT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIU;

e OIpENENATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACcCy COCIMHEHHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

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

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie U
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYECHUS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apAll iApa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUNd B
Pa3INYHBIX YCIOBUSX;

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

IPUMEHSATH OCHOBHBIE ONIEPALIMU MBICIIUTEIbHON ACSITEIbHOCTY — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTeMaTH3aIluio, Kiaccu(uKaimio,
BBISIBJICHHE TPUYHMHHO--CIICACTBEHHBIX CBSI3€d — JIJISI M3YYECHHS CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKlud, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOJIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeJIOBATh MPABUIIAM TIOJIE30BaHUS XUMHUYECKOHN MOCYI0M 1 TA00OPaTOPHBIM
o0opyZoBaHMEM, a TakKXe mpaBuwiaM oOOpalleHHs C BEIleCTBaMU B
COOTBETCTBUM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Bogopoa M KHUCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OINpeAeEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOIUTH
XUMHYECKHE DKCIIEPUMEHTHI 1O PACMO3HABAHHUIO PACTBOPOB IIENOYEH U
KHUCIJIOT C TIOMOIIIbIO UHIUKATOPOB (JaKMyC, eHON(PTAICUH, METUIOPAHK
U Ipyrue).

K koHiy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX NOHATHWA: XHWMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKi[usi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBayeHTHas, MOHHAs,
MeTaJuInYecKas ), KpUCTAIIInYeCcKas peleTKa, Koppo3usl METaJIOB, CIIABBI,
CKOPOCTh XMMHUYECKON pEeaKIMH, MPEAEIbHO JOIMYCTUMAas KOHLEHTpauus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHMKY [UJIsl COCTaBieHHUS (HOpMYyI
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PEETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBaTh U XapaKTEPU30BATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabIUIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  AApa, oOllee 4YuCiIo BJIEKTPOHOB U paclpeleleHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB W MX COCAUHEHUH B Mpejesiax MajbIX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS X aTOMOB;

KJ1acCu(UIMPOBaTh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHHUIO CTENEHEW OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPaBHEHUS AJEKTPOJUTUUYECKON AMCCOLUMALUU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXK/y BEIECTBAMH Pa3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX —PEAKITU
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pPa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMyse COeAUMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XUMHYECKOH peaKinu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U JIAOOpaTOPHBIM
o0opyoBaHMEM, a TakKXe TMpaBuwia oOpalleHuss C BEIIECTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO JabOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

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

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTEILHOMN EATCTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIIeHrEe, CUCTEeMATU3aIINIO, BBISIBIICHUE IPUUYUHHO-
CJICIICTBCHHBIX CBSI3€H — JIJI M3yYCHHsI CBOMCTB BEMIECTB M XMMHYCCKUX
peakiuii, €CTEeCTBEHHO-HAYYHbIE METO/bl TIO3HaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas 0o0J1acThb

L1 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK

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

YyeJIOBEKa

12 BemiectBa u xumnueckue 15 1 0 bubmnoreka IIOK

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

Hroro no pazaeny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ I HEOPraHHYECKHUX BeIECTB
21 Boznyx. Kucnopoa. [lonsitue 6 0 0 bubmnoreka IIOK

' 00 oKcuIax https://m.edsoo.ru/7f41837¢c
29 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 KJIacChl 1 | | bubnuotexa [JOK

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

Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuyeckux 3j1emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu



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

[Tepuonnueckuii 3aKOH U
[lepnonnueckas cucrema

bu6nuoreka [JOK

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

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/mt P Kontpoabnsie IlpakTuueckue (wicpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcbl
Pa3znea 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yrinyOieHne 3HaHUuM 5 | 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnnoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINAIIUS. 2 1 1 bubnmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 4 0 | bubmuotexa [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa 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-rpynimsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYIIEL 430, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakKTepuCTUKa XUMHUECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Hroro no pazneny 25
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Pazgea 3. Meraibl M HX COeTMHEHUA

bub6nmoreka [IOK
A i 4
3 Obuwme cBoiicTBa MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJuIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Uroro no pazneny 20
Pasnen 4. Xumus u okpyxaomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P htps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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