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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON paboueil MporpamMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsDH»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTENbHOE MIPEIMETHOE coJiep KaHHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNSseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHOM JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOT0 coiepKaHusl.

3HaHWEe XWMHH CIYXUT OCHOBOM [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOoJib UTPaOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUu U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
HKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO 1LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHM XWUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX IOHSITUN
OpraHUYECKON XHUMUHU.

CtpykTypa cojiepkaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHSTUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TmpelcTaBieHUd 00 AIEKTPOJUTHUYECKOM JTMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YpPOBHSI K JPYrOMY, BBINOJHSAS (QPYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABIICHNUS] O XMMHYECKOM COCTABISAIOIIEN HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3ydyeHUM XUMHHM TMPOUCXOAUT (QOopMHUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM I[IO3HAHMWSI TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1eIU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYEeCKOE MPUOOIIECHHE
oOy4Jarommxcss K CamMOCTOSTEIbHOM MO3HABATENHLHON JEeATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATP W OLEHUBATH SIBICHUSA
OKpY’KaloIller0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh HUX IpPHU PEIIEHUH NpoOJeM B MOBCEJHEBHOW XU3HU MU
TPYZIOBOW IEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
1e71eco00pa3HOro TOBEJICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIIUTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX JJI HM3YyUYEHUsS XHMHUHM Ha YPOBHE
OCHOBHOTI0 00111€er0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU YellOBEKAa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax Mo3HaHHS B XUMHUHU. UMCTbIE BEIIECTBA M CMECH.
CriocoObI pa3aeIeHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE »3JeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCHTENbHAS MOJIEKYJIsIpHAst Macca. MaccoBas J10oJii XMMHUECKOTO AJIEMEHTa B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHCHUH.

duznveckre U XUMUYECKUE SBICHUS. XUMUYECKash peakuus U e€ MpU3HaAKH.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHUs. Knaccuduxarus
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBWiIaMHu paboThl B JabopaTtopun u
npuéMaMu oOpaleHusl ¢ JJabopaTOPHBIM 00OPYIOBaHHEM, H3yUYE€HHUE U OMHCAHHE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIEeHUE BOCKA, TasHUE JbjJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTON) SBIEHUH, HAOII0IeHUE U
OMKCAaHKWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB PA3JEICHHs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOACHHE W  OMNHCAHHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3/aHHUE MOJEIel MOJeKy
(I1IapOCTEPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BelllecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoga. CrocoObl



MOJIy4eHHUs] KuUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoae. O30H — aioTporHas MoauGUKaius KUcaopoaa.

TernoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT uW mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOphI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTh BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B IpupoJie M B KU3HU 4desioBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HeHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenknarypa oxcujoB. Dusnmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Krnaccupukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3MYECKHE U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conei.

['eHeTnyeckas CBsI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIECIICHHE COAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHus TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOpa3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAHHE BHIEOMATEPHAIIOB),



UCCIIEJOBaHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX KJACCOB,
HaOJII0/IEHUE U3MEHEHMSI OKPACKH MHAMKATOPOB B paCTBOpPAxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3anMmonencTBus okcuna menu (ll) ¢ pacTBopom cepHOM KHUCIOTHI,
KUCJIOT C METajulaMHU, pPEakUui HEUTPAIM3aLNM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmme Kiaacchl HEOPraHWYECKHX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MengeseeBa. CtpoeHue aroMoB. XHMHMYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNIax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pPOTEepHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOpMBbI
Ileproguyeckon cucteMbl Xumuyeckux sieMeHToB 1. 1. Menneneesa. Ilepuonsl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aTroMoB MepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (moJisipHass M HEMOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucinenus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE  PEAaKLUU.
[Iponecchbl OKMcCIeHNs U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS. UYEpPE3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAyYHbIX
NOHATUH, TAK W NOHATHUH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b!1, ConHIIe.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepuonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBl XMUMHUYECKOW CBSI3H. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatne o karanuse. [loHsTne 0 XuMHUueckoM paBHoBecun. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHUEM  METOJIA
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALIMU. DIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO 0OMEHa,
MOJHBIE W COKpAlIEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMII W coleli B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakluu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcCa JUCCOLMALMM KHCIOT, IIEIOYed U  COJIeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajgka, BBIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUui
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsHass KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHHE, NMpUMEHEHHe. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTeNeHU OkucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QU3NUECKHEe U XHUMHUYECKHE CBOMCTBa (00IIME Kak
MpEeACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucinoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha



cynbdar-uoH. HaxoxmeHue cepbl U €€ COCIUHEHHM B TPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepuctuka 31meMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIEHHs. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMeHenue. Coiu aMMOHUS,
X QU3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMu4eckoe 3arpsi3sHeHUe OKPYKaroIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojaudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nostyuenue. Mcnonb3oBanue GpocdaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMs.  YTIEpoHd,  auIOTPOITHBIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TMpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6Ouusa. KpyrosopoT yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza riao0anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHAYaTbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCITMHECHUSX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OeNKax, yriieBoJax — U X
poiii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus: KpeMHust B mpupojge. OOuue mpeacTtaBieHuss 00
okcune kpemaust (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINE CTPOUTEIbHBIC MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WMOHBI U HAOIOJACHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPHAOB (TaJOTEHUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ®W €€  CcOoeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, H3Y4YEHUE XHUMHYECKUX CBOWICTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, IPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha cylibdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOITydeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHUE Mozenei
KPUCTAJUIMYECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MpoIIeCCOM  afCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, paclo3HABAHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMeTaJUIbl U UX COCIMHEHUS.

MeTajibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTramindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTAJUIMYECKas  peII€TKa.  DJIEKTPOXUMHUYECKUU  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMUUYECKHE CBOMCTBAa MeTayioB. OO0uue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBITINICHHOCTH.

[Ilenounbie MeTauibl: monokeHue B [leproanueckoil cucTeMe XMMUYECKUX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HAaTpusi W Kanusd. [IpumMeHeHHne MIeNOYHBIX METANIOB U HUX
COEJIMHEHUMH.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii W KaJblUMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupojae. Pru3nueckue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeauHeHHs Kaiblus (OKCUZ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoOKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOIMCTBA amOMUHUA. AMGPOTEpHBIE CBOIMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J€EMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIJIaBOB, HUX (PUIHUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3YyJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHJA
KaJblUsl M HATpus C BOJOW (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEJIE3a B KHUCIOPOIE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJAEOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHusi, KaiblUs, aJIIOMUHUS, LIMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCHJIA IMHKA, PELIEHUE IKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «Baxkuenmue
METaJUIbl U KX COCAUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefesbHas IomycThuMas
KOHIIEHTpalus Bemlects, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
po0oaem.

Xumuueckuii IKCnepumenm:

H3y4ueHHe oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnmnuie ceasu



Peanuszanus MeXnpeIMETHBIX CBSI3€M NMpPU W3YYEHHH XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHATHM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHSA: HAy4dHBINH (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(UKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

dusnka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JICKTPUYECKHUIN 3apsii, MPOBOJIHUKU,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILNINYECKAs
pemeTka, CiuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIC3HbIC HCKOIIaeMbIE, TOIUIUBO, BOJTHBIE pecypchl.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4YeOHOU U
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIIecTBe MpaBUJIaMU W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMN O0yUarOIINXCS.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JPYyruxX  BHUAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM EATEIbHOCTH TMpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOW Y4YEOHOM [ESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbLHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOSCKTHOW W  HCCIEIOBATEIBCKOU
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W yYPOBHSA OOY4YEHHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoeccril U Tpy1a pa3IudHOTo poja,
YBaXEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH [EATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON NESITEIFHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOro BOCIIUTAHUS

HKOJIOTUYECKHU 11€J1IeCO00pa3HOE OTHOIIECHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMaHUE IIEHHOCTH 370pPOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble NPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEeM M IMyTell WX pelIeHUs MOCPEJACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIbHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMupOBaHUST MHUPOBO33PEHUS OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIOTEe3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhie
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAay4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIE yUeOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjornueckue aeficTBHA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTMIEIBHBIX (PAKTOB M SIBICHHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIC, NCIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMu4eckas (opMysia U ypaBHEHHE
XUMUYECKON PEAKIIUU — TMPU PEIICHUN YIeOHO-TTI03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIE CBS3H U
MPOTUBOPEYHS B MU3YIACMBIX TPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MPUOOPETCHUE OMbITa IO TUIAHUPOBAHWIO, OpPTaHU3AMH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMynIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIApHAs JIMTEpaTypa XUMHUUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IUYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIIIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOIO TUIIA, IPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAIIBHYIO (POpPMY MpEACTaBICHUS UHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HpPHUpPOIHOM
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJilaBaTh BOINPOCHI (B XOJe Juaiora W (WIM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXKJaeMol  TeMbl, (OpPMYJIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3ECHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOrO OMBITA,
71a00paTOpHOI pabOTHI [0 UCCIIETOBAHUIO CBOICTB BEIIECTB, yUeOHOIO IIPOEKTA);

YMEHHsSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM M MCCIEIOBAaTEIbCKOM  JACATENBHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COrJIacOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpJAUHALUSA
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTD, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVMCTBUM TPH BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33JIaHUN.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 005S3aTEIbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNercTBul, crnenuduueckue g TpeAMETHONM o0nactu  «XUMHS», BB
JEATEIBHOCTH 1O  IOJYYEHHID HOBOI'O  3HAHUs, €ro HWHTEpIpPETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsX.
K xonIy oOyueHus B 8 kjacce mpeMeTHbIC pPe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:
e PAacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX MOHSITHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUN JJEMEHT, IPOCTOE€ BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpoIHAasT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEJIbHAsi aTOMHAas U
MOJICKYJISIpHAs. Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MacCcoBast
JIOJIsI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJIAPHBIA 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas
peakiusi, KiaccupuKaIus peakuid: peakiiui COSIUHEHUs, PEaKIUU Pa3IoKEeHHUS,
peakIuy 3aMeIIeHUs], peakiuu OOMEHa, 9K30- U HHIOTEPMHUYECKUE PEaKIIUH,
TeII0BOM 3(P(eKT peakiuu, siApO aTtoMa, IEKTPOHHBIM €Ol aToMa, aToMHas
opbutanb, paauyc aroma, XHMHYECKas CBsI3b, IMOJSIpHAs U HEMOJIApHas
KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, HOH, KATUOH, aHHOH, pacTBOP, MaccoBas J0JIs
BelecTBa (IIPOIIEHTHAs KOHIIEHTPAIUs1) B PaCTBOPE;
e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSITUH U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUII;
e HCHOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUSI (POPMYJT BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;
e ONpPEACNSITh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTENICHb OKUCIICHHUSI BJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, MPUHAJICHKHOCTH
BELIECTB K ONPEIETEHHOMY KJIacCy COEUHEHUH 1o (popmyiaM, BU XUMHUYECKOU
CBsI3U (KOBAJICHTHAs! M MIOHHASA) B HEOPTaHUYECKUX COCIMHCHUSX;
e  packpeiBath cMmbicn llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh  MOHUMAHUE  TEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT UX MOJIOkeHUs B [lepronndeckoil cucreme, 3aKOHOB
COXpPAaHEHMUS] MAacChl BEIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJSPHOIO
Y4EHUSs1, 3aKOHa ABOTraJipo;
e  ONWCHIBATh W XapakTepuszoBaTh TaOiauuHyto Gopmy Ilepuonnueckoit
CHUCTEMbI XMMUYECKUX AJIEMEHTOB: Pa3jinuyaTh MOHATHS «Trj1aBHas noarpyrmmna (A-
rpynna)» u «mnodouynas noarpynmna (b-rpynma)», mansle u GoJiblIue TEPHOIBI,
COOTHOCUTH 0003HAuUCHHUs, KOTOphie HMeioTcss B Tabmuie «llepuognueckas
cucreMa xumuyeckux dnemeHToB J[. M. MeHngeneeBa» ¢ 4HMCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl
sipa, 0011Iee YHUCIIO JIEKTPOHOB M PACTIPEICTICHUE UX T10 AJIEKTPOHHBIM CJIOSIM);



e  Kjaccu(pUUUPOBATH XHUMUYECKHE HJIEMEHThI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakiuu (10 YMCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEILECTB,
1o TeroBoMy 3 dekTy);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIAcCOB, TMOATBEPXKAas OMHCAHME NPHUMEpPaAMHU MOJEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

e  TPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTHU OT MX Kauy€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B pa3iHMuHBIX
YCIIOBUSIX;

e BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyse COCTUHEHHUS, MACCOBYIO
JI0JII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHl MO YPAaBHEHUIO XUMHUYECKOU
peaxiuy;

e  TMPHUMEHSTh OCHOBHBIC OTEPAIIMN MBICIUTEIHLHONU JEATEIBHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHUE, 000011IEHNE, CUCTEMATU3ALINIO, KIaCCU(DUKAIUIO, BBISIBICHHUE
OPUYUHHO--CIIEICTBEHHBIX CBSI3¢ — Ui H3Y4YEHHMs] CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIIMi, €CTECTBEHHO-HAYYHbIE METObl TTO3HAHUS — HAOIIOICHHE,
M3MEpeHne, MOJEINPOBaHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

e  CIeA0oBaTh MpaBUJIAM IMOJIB30BAHMS XMMHUECKOHN MOCYI0N U 1a00paTOPHBIM
000py10BaHUEM, a TAaK)Ke IpaBUIaM OOPALLEHUS C BEILIECTBAMU B COOTBETCTBHUHU C
UHCTPYKIUSIMUA 110 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIMBITOB I10
MOJIYYEHUI0O U COOMPaHUIO Ta3000pa3HbIX BELIECTB (BOAOpOAA U KHUCIOpOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh ¥ TMPOBOAWTH XHMHYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH M KHUCIOT C MOMOUIbIO HHAMKATOPOB
(;makmyc, henondranenH, METHIOPAHK U JPYTHE).

K koHiy oOyueHus B 9 kiiacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIMA:

e  pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHHA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULIATENIBHOCTb, CTENEHb OKUCIIEHUS,
XUMHUYECKas PEaKiusi, XUMAYECKasi CBsA3b, TEIJIOBOM A(PPEKT peaxiuu, MOJb,
MOJISIPHBI 00BEM, PaCTBOP, DIEKTPOIUTHI, HEITEKTPOIUTHI, dJCKTPOIUTHYECKAS
AUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa, KaTalu3aTtop, XHUMHUYECKOE
paBHOBecHe, oOpaTuMble U  HeoOpaTHMble  pEaKIHMH, OKHCIMTEIbHO-
BOCCTAaHOBUTENBHBIE PEAKIUU, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKHUCICHHE U
BOCCTAHOBJICHHE, aJUTOTPOMHs, aM(pOTEpHOCTh, XUMUYECKas CBsI3b (KOBaJCHTHAS,
MOHHAs, METaJUIMYeCcKas), KPUCTAITIMYECKas pemeéTKka, KOpPpO3Uus METAIIOB,



CIUIaBbl, CKOPOCTh XMMHUYECKOUN peaKIuu, MpeIesbHO AOMYyCTUMAask KOHIIEHTpaus
ITJIK BemiecTBa;

e  WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX TOHATUA U
MIPUMEHSTH ATU NOHSATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUII;

e  HCIOJB30BaTh XMMUYECKYIO CUMBOJIMKY JIJI1 COCTaBJICHUS (POPMYIT BEIIECTB
U YPAaBHEHUM XUMUYECKUX PEAKIUN;

e OMNpEAENsITh BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMHUYECKUX IJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COEAWMHEHUN 1Mo QopMynaMm, BHUJ XUMHYECKOW CBS3U (KOBAJICHTHAS,
WOHHAs, METaJUIMYecKas)) B HEOPTraHUYECKUX COCIUHEHUAX, 3aps]l MOHA MO
XUMUYECKON (popmylie, xapakTep cpeibl B BOJIHBIX PacTBOPaX HEOPraHUYECKHUX
COCIMHEHUM, TUIT KPUCTAJUIMUECKONU PEMIETKH KOHKPETHOTO BEUIECTBA;

e  packpeiBath cMmbicn Ilepumoamueckoro 3akona JI. M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAaHUE: OMUCHIBATH U XapaKTEpPU30BaTh TAOJIMUHYIO
dopmy Ilepuoamueckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3inyaTh MOHSITHS
«riaBHas noarpynmna (A-rpyrmmna)» u «nodouynas noarpynna (b-rpymnma)y», maabie
U OOoNbIIME TEPUOJIbI, COOTHOCUTH OOO3HAUEHHSA, KOTOpPhIE HMEIOTCA B
MEepUOANYECKON TaOJIUIlE, C YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sapa, oOllee YUCIO 3JIEKTPOHOB U
pacmpeesieHue UX Mo 3JIEKTPOHHBIM CJI0SIM), OOBSICHATEH 00IIUE 3aKOHOMEPHOCTH
B HM3MCHEHUU CBOMICTB 3JIEMEHTOB W WX COCIMHEHUN B TMIpeAenax MaibIxX
MEPUOOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

e KJIaccU(UIMPOBATH XUMHYECKHUE HJIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (1o YUCIy U COCTaBY YUYaCTBYIOIIUMX B PEAKIIMU BEIIECTB,
no TerioBoMy 3(QeKTy, Mo HU3MEHEHHUIO CTETECHEW OKHCICHUS XWMUYECKHX
AJIEMEHTOB);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHEHUPUUYECKUE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOJTBEPKasi OMUCAHUE MPUMEpaMu
MOJIEKYJISIPHBIX Y HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;
e COCTaBJIITh YPABHEHUS AJEKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IIENI0Yeh
U COJieH, TOJHBIE W COKpAII€HHbIE YPAaBHEHUSI PEaKIMid HOHHOTO OOMeEHa,
YpaBHEHUSI peaKkiui, MOATBEPKIAIOIMIUX CYIIECTBOBAHWE TEHETHUYECKON CBS3U
MEXy BEIIECTBaAMHU Pa3IMYHBIX KJIACCOB;

e pacKpblBaThb CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
MOCPEJICTBOM COCTABJICHHS AJICKTPOHHOTO OallaHCca dTUX PEaKIIHii;

e  TIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX TTPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;

e BBIYUCISATH OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO dJeMeHTa 1Mo (GopMyJie COCIUHEHUS, MaCCOBYIO



JIOJII0 BEIIECTBA B PACTBOpE, MPOBOJIUTH PACUETHl MO0 YPaBHEHHUIO XUMHUYCCKOU
peaKIny;

e  COOMIOJATH IMpaBHJIA IOJIB30BAHUS XUMHUYECKOW IMOCYA0H M J1ab0paTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBujIa OOpaIIeHUs C BEIMIECTBAMUA B COOTBETCTBHUH C
WHCTPYKIIUSMHA TIO BBIMIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB TIO
IOJIYYCHUIO W COOMpPAHHMIO Ta3000pa3HBIX BEHISCTB (aMMHMaKa W YTJIEKHCIIOTO
rasa);

e  TIPOBOAUTH PEAKIIUH, MOATBEPIKIAIOIINE KaUeCTBEHHBIA COCTAB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUA-, HOIUI-, KapOOoHAT-,
docdar-, cwmkar-, cyabdar-, TUAPOKCHI-MOHBI, KATHOHHl aMMOHHUS W HWOHBI
M3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEIIIECTB;

e  TIPUMCHSTH OCHOBHBIC OTEPAIMH MBICTUTEIHHOU MEATCTLHOCTH — aHAIIN3 H
CHUHTE3, CpaBHEHHE, OOO0OIICHUE, CHUCTeMaTU3alUI0, BBISIBICHUE TPUYUHHO-
CICACTBEHHBIX CBSI3€H — IS HW3YYEHHUsS] CBOMCTB BEIIECTB U XUMHYECKHUX
peakIuii, €eCTECTBEHHO-HayYHbIE METOJIbI TTO3HAHUS — HaOII0/ICHUE, U3MEPECHHE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpOoHHbIE (HU(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 2 bu6mmoteka [IOK

' MPAKTUYECKOU €SI TEITbHOCTH https://m.edso00.ru/7f41837c

YenoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 0 bu6nuorexa [IOK

' peakiuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 0 0 bubmuoreka [JOK

' 00 okcHuaax https://m.eds00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmnorexka HOK

' Y COJISX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChl 1 1 1 bubmmorexa [JOK

' HEOPraHUYECKUX COECIUHEHUN https://m.edso00.ru/7f41837c

Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUUYECKUX 3jiemMeHToB 1. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

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

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




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakruyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpEeHue u yriayonenue 3HaHUN 5 1 0 bubnuoteka [IOK
' OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPONIUTHYECKAs AUCCOLIMALIHS. 8 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast xapakTepUCTHKa XUMUYECKHX 4 0 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 brbmmorexa LTOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX Bt LOK
nOIMoTeKa
2.3 VA- LA 7 0 1
OICMEHTOB rpymIisL. AT, pocop i https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
OO01mas xapakTepuCcCTHKa XUMHUYECKUX
2.4 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmmorexa [JOK
' . PYHHIEL poaL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAUHEHUS
HWroro no pazneny 25




Pa3zgen 3. MeTa/iIbI M X COeTUHEHU S

. bubnuorexa [JOK
31 Obmwe cBoficTsa METaIIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkselinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YEJI0BEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJJYECTBO YACOB I10 [TIPOTPAMME 68
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