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IHHOACHUTEJIBHAA 3AIIUCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOI'O OOLIET0 00Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOI IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanusi, npeacraBieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (eaeparbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIENIMH MpernojaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMMa no xumMHuM JA€T MpeACTaBIEHUE O LENAX, oO0Iel cTparterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYdYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOE TIPEIMETHOE COoAepXKaHUe, MpeIyCMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAEseT KOIUUECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO0 IIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, IOTUKH Y4eOHOTO
npoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaenseT BO3MOXKHOCTH IpeaMeTa Juis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHs] XUMUU
Ha YypOBHE Lened H3ydeHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JeSITebHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOTO COlepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH i1 (pOpMHpPOBAHUS MUPOBO33pEHUsI 00y4arolerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXKHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMUEN
IPEJCTaBICHUS O B3aMMOIIPEBPAICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPHUPOJIE, O MYTAX
pemieHus TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEUYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYeT peaju3allii BO3MOXHOCTEW s camMopa3BUTHS U (opMHpOBaHUS
KYJIBTYPBI INYHOCTH, €€ 00111ei 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEILCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
npodecCHOHATIBHOMN 1S TeTbHOCTH;



3HAaKOMHUT CO CIEHU(PUKOW HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIA/1a Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHHU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

crocoOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM
3HaAHUSAM, K IpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYecKoe oOpa3oBaHuE
o0yyJarouuxcs.

JlanHbple HampaBieHHS B OOYyYCHMHM XMUMHH OOECIIEUMBAIOTCS CHEIM(PUKON conaepxKaHus
y4eOHOro ImpeaMeTra, KOTOPbIM SIBJIETCS MEeJarorn4eckd aJalTUPOBAaHHBIM OTPaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMbI [IEPBOHAYAIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHUYECKONM XUMUU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa colepkaHHs IIpOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHATUH O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUI O XuMHU4eckod peakuuu. OO0e 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHU;

— YYEHHs O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— Mpe/ICTaBIEHUI 00 EKTPOIUTHYECKOIN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJHAS (QYHKIUM OOBSICHEHHWS W IPOrHO3MPOBAHMSI CBOWCTB, CTPOEHHSI M BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IPUMEHEHHUS U NTOJTYyYEHUs N3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl IO XHMHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumun
OPOUCXOAUT C MpPHUBJICYEHHMEM 3HAHUM W3 paHee MW3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pu3uka. 7 Kjacc.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00JaCcTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3ajladya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HaHUS TP U3YYEHHUH BEIECTB U XUMUYECKUX peakluil, B
GOpMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Yy4eOHO-
MIO3HABATEJILHOM U y4eOHO-MCCIIEJ0BATENIBCKOM J1eSTEeNIbHOCTH, OCBOEHUH MpaBMJl OE€3011aCHOTO
oOpalleHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa30BaHMsI Ba)XXHOE 3HAUYEHHE
MpUOOpPENH TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIHICHUH, CIHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITCNILHOM ~ TMO3HABATEJIIBHON  NIEATENBHOCTH, HAy4HBIM  METOJaM  IO3HAHWUS,
(OPMUPYIOITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

— ofecrieueHue YCJIOBUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOY4YalOIIMMUCS OIIbITa
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETCHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHUE ISl PA3IMYHBIX BUIOB JACSITEILHOCTH;

— ¢popmupoBanue o0meH yHKIMOHAIBHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YHClie YMEHHIA OOBSICHATh M OLICHWBAThH SIBIICHUS OKPYXKAIOMIETO MHPA, WUCIOJB3Ys 3HAHHS U
OMBIT, TOJYYEHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBO 1€ATEIbHOCTH;

— ¢opmMupoBaHue y 00yJarONMXCs TYMAHUCTHUYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYIOBON NEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS U OKPYXAIOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHUBAIIMU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHsS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
po(UIIS ¥ HAPABICHHOCTH JTATBHEHIIIEr0 00ydeHUSI.

OO61iee yuCcio 4acoB, OTBEACHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOTO OOILEro
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeln), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC

IMepBoHayabHBIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CHUCTEME HayK. lTema u
BemecTBa. Dus3nueckne CBOWCTBAa BENIECTB. ATperarHoe cocTtosHue BemiecTB. lloHsATue o
MeTOJIaX MMO3HaHUs B XUMHUU. YucThie BemecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI W MOJIGKYJbI. XHUMHWYECKHE JJIEMEHThI. CHUMBOJIBI XHMHYECKUX JIJIEMEHTOB.
[TpocTeie U CIIOKHBIE BelIecTBa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIpHAas
Macca. MaccoBasi JT0JIsI XUMHYECKOTO DJIEMEHTA B COSMHCHHIH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocCBsI3b KOJIMYECTBA, MacChl M
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo ¢opMynaM XUMHUUYECKUX COSAMHEHUN.

Ou3nyeckue W XUMHYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXPAHCHHS MACChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiraccupukanus XUMAYECKUX peaKinuii
(coenuHeHus, pa3IoXKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYJ0M, MpaBmwiiaMu paboThl B Jaboparopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NIECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMI0IeHHe (Pu3nueckux (TIaBJIeHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE W KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBICHUM, HAOIt0IeHNE
U ONHWCAaHWe TPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peaknuid (pas3liokeHHWe caxapa,
B3aUMOJICCTBUE CEPHOU KHUCIIOTHI C XJOpUIO0M Oapus, pasioxkenue ruapokcuaa menu (1) mpu



HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Menu (), msydenwe cmocoOoB
pas3jielieHuss CMecel: C IOMOINBI0 MarHuTa, (UIBTPOBAaHHUE, BBINAPUBAHUE, TUCTUIUISALMS,
xpomarorpadus, TpOBEIECHHE OYUCTKH TOBAapEHHONW CONM, HAONIONEHHE W OINHCaHHE
pEe3yNbTaTOB IPOBEIACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MoesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHNYeCKNX BelecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 31eMEeHT M IPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl MONydeHHUsT Kuciaopojga B Jjaboparopuu u
npoMbIIUIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — autoTporiHas MOJAU(pHUKAIHS
KHMCJIOPOJA.

TemnoBoit 3(h(exT XuMHUECKOW peakIUH, TEPMOXMMHMYECKHE YypaBHEHUS, 3K30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBo. HaxokaeHue BojxopoAa B INPUPOJE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTsl u comnu.

Monsipabiii 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOoJbl. Boma kak pacrtBopurens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas 10l BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yesoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranwdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojeoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
oKcua0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIOB. [lonydeHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHmil. Pu3nUecKHe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaor. @usnueckue 1 XUMHUUECKUE
cBoiicTBa kucaoT. P akruBHoctr metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. ®du3znueckue U XuMudeckue coictBa coieil. [lomydenue
COJIEH.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTaHUUYECKUX COCIUHEHHMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeiesieHne CoJepKaHusl KUCIOpoJa B BO3yXe, MMOIyYeHHE, COOMpaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOMCTB KHCIOpOJa, HAOIIOJCHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHMKHOBEHMSI M TMpPEKpalleHus ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHME HMX CBOWCTB, MOJydyeHHE, COOMpaHHe, pPACIIO3HAaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIeHHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Moib, HccaeoBaHUE OCOOCHHOCTEHW PAacTBOPEHUS BEIIECTB C PA3JIMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OMNPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), MCCIEA0BAaHHE OOpA3L0OB HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KIIACCOB,
HaOJroIeHne M3MEHEHMs OKpacKM WHAWKATOPOB B PAcTBOpAxX KUCIOT M IIEIOYed, H3ydeHue
B3aumoecTBuss okcuga meaw (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMH,



peakuuii HEeUTpaM3aluK, TOJY4eHUE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OJIHOT'O
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SIKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxueime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux iementos [{. U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKANUNA XHUMHUYECKUX OJJieMeHToB. [loHsATHE O Tpymmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENIbHbIE METAUIbI, TaJOreHbl, HHEPTHBIEC T'a3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoauueckas cucrema xuMuyeckux »dieMeHro J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuonbst u rpymnmbl. Duzndeckuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB artomHbIX sep. M3orombl. Onexktponbl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX IeMEeHTOB [lepuoandeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U IpakJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

u3ydeHue oO0pas3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHHE, PEaKIIUU Pa3I0KEHHUs, COSTUHEHHS).

Meswcnpeomemnnie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIaCCE€ OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
SABJISIFOLIIUXCSI CACTEMHBIMM JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSATHUS: HAay4YHBIM (akT, TUMOTE3a, TEOpHs, 3aKOH,
aHajgu3,  CUHTE3,  Kilaccudukanus,  MEePUOJUYHOCTh,  HAOIMIO/IEHHWE,  DKCIIEPUMEHT,
MO/ICJIMPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepusi, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJA, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKUH 3apsi, BEIIECTBO, TEIO0, O0OBEM, arperatHoe
COCTOSIHME BEIEeCTBa, a3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpATIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOITaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKas peaKkuusi



[lepuonnueckuii 3akoH. llepmoamyeckas cucrtemMa xumuueckux isnemeHtoB . U.
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHH CBOMCTB XHUMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaldbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnoandeckoi CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEINEeCTB. XHUMHUYECKHUE CBOMCTBA
BEUICCTB, OTHOCSIUMXCS K Pa3jIM4YHBIM KjIaccaM HEOPraHWYECKUX COCIUHEHHM, T'eHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peakUuil O pa3IMYHbIM MpH3HAKaM (IO YUCIy U COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBOMY 3(deKTy, Mo H3MEHEHHIO CTeneHen
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsiTne 0 cxopocT XUMHUYEcKO peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKLMU U MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMU, DSJIEKTPOHHBIM OallaHC OKUCIMTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. CocCTaBlleHHE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAllMM BELIECTB C pa3jIMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U CllaOble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHs MPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
NpEeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUU Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIEeCTB —
METAJIJIOB M HEMeTalioB (rpadura u anmasza), CJIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
WCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpOIEcca AUCCOLMALUU
KHUCJIOT, ILeNo4Yed U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKK NMPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, oOpa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOPEHHME, PEaKUUU DPA3I0KEHUs, COCAUHEHNUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIepUMEHTaIbHbBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HeMeTallaMu,
mienouamu).  Xuoposopopod. ConsiHas KHCIOTa, XMMHYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBrue XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiIopuabl
1 X HaXO0XJICHUE B IIPUPOJIE.



O6mas xapakrtepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pu3MyecKhe CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBoniopoa, cTpoeHue, (uU3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KucCiIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOme Kak MpPeNCTaBHTENS Kilacca KHUCIOT M crenuduueckue). XUMHUYECKUE pPEeakluu,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMOoiydeHHUs CepHOM KucioTel. [lpumeHenue
cepHot KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cynbdar-uon. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mass xapakrepucTtuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupone, Qusmveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUIECKHIe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHrne. KadecTBeHHas peakuyds Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJIyueHHe,
busznueckue W XUMHYECKHE CBOicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBA, moiydeHue. Vcmonp3oBanue ¢ochaToB B KadyecTBE
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMY, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMUIeCKrue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoje.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3PQekT. YroibHas KuUcCiIoTa U eé
colM, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMSAX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kkuciorta). Ilpuponnsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHONIOrHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mpupoje. OOmme mnpenctaBieHuss o6 oxcune kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEICHUE
KaYeCTBEHHBIX PEeaKkIUil Ha XJOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIbBITHI,



oTpaxaromue (u3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEIMHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakinH Ha Cyiab(paT-uoOH M HAOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX U GOoCcPOpPHBIX YA0OpEHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHUakKa, IPOBEICHHE
Ka4eCTBEHHBIX pEAaKIMd HAa HMOH aMMOHHMA M (ocdar-uoOH M H3ydYeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
HCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIed KpUCTANIMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUe
U U3YyYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IpOBEIECHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWIMKAT-UOHbl U W3Y4YCHHE TMPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIICHHE C MPOIyKIHeH
CHWJIMKAaTHON MPOMBINIJICHHOCTH, PEIICeHHE JKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «Baxnelimme
HEMETAJUIbl U UX COETUHEHUS.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nonokenus B [lepuoanueckoii cucreme xumudeckux snemenToB /1. 1. MenneneeBa u cTpoeHHs
atoMoB. CTpoeHue MeTaioB. MeTaiauyeckas CBsI3b M METaUIMYEeCcKas KpHUCTAJUIMYEecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu MeramioB. dusnueckue U XUMHUECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHust MetamioB. [loHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTanb, YyT'yH, JIOPATIOMUHHNA, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounbie MeTauibl: TOJOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE MX aTOMOB, HAaXOXACHHE B Mpupoae. OPU3NYECKHE U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kamusi. [[pumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajablui: mnoJiokeHue B [lepnogmueckoit
cucreme xumudeckux snemeHtoB J[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIECHUE B
npupone. Puznueckne U XMMHUYECKUE CBOMCTBA MarHus W Kaiblivd. Baknelue coelnHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
MenzeneeBa, CTpOEHHE aToMa, HaXOKJAeHUE B npupoje. PU3snueckrue U XUMUYECKUE CBOMCTBA
amoMuHus. AM(pOoTepHBbIE CBOICTBA OKCHIA U THJIPOKCUAA AITIFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckue U XMMHUYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokeunbl u conu skenesa (II) m xenmesa (lll), ux cocraB, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METajlIOB M CIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHME BHIEOMaTEepHalioB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIUS U HATPUs C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



KHUCIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajubllus, aJIIOMUHUS, IMHKa, xene3a (Il) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THAPOKCHJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110
TeMme «BakHEeWIe METaIlJIbl U UX COCIMHEHUS.

XuMus M OKpy:xamouas cpeaa

BemectBa u Marepuansl B IOBCEHEBHOM KU3HU YelIOBEeKa. be3omacHoe MCIoJb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomis mpu XUMHUYECKUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMast KOHIIEHTPaIUs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIC MATEPUAJIBI).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpHU U3YYEHUH XMMHUHU B 9 Kilacce OCYILIECTBISETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
paauOaKTUBHOCTh, MOJIEKYJA, DJJICKTPUUECKUH 3apsisl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3HYEeCKHe BeIHYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpanbl, TOPHbIE TMOPOJBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpPMaMHU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB M SBJICHWH, IO3HABATEILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUI W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTMUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOJCHHS TIPAaBHII O€30TIaCHOTO MOBEACHHSI TP pabOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIIEHUS YPOBHS 9KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPECAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA (1)0pMI/Ip0BaHI/I$[
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUIAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbIBaTh CMBICH XHUMHUYECKHX TMOHSATHHA (BBIACNATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACcCYXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYpOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCien0BaTeNIbCKON
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B XoJe auanora M (WIM) AUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb NPE3CHTALUI0 pPE3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIeHHMH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIE 1eHCTBHUS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce HpeaMEeTHBIC pe3y/bTaThl HA 0Aa30BOM YPOBHE JIOJIXKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakliuu COEIMHEHUs, PEaKLIUU Pa3JI0KEHUs, PEaKIIMK 3aMEIICHUs], peaKLIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCITIOJIB30BaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJI XHUMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (cOCTaB M 3apsija  sjapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 MHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIIOPaHK U IPYTHUE).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIU HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, HOHHAs, METAJJIMYECKas), KPUCTAJIMYECKas peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUISl COCTaBJi€HMsI (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, IO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEaKLUH;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOoBaHUEM, a Tak)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIUYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTENIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMUCHIO

MYHULUUNAJIbHOE KABEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"3BU3XKEBCKASl OCHOBHAS! OBLLLIEOBPA30BATEJIbHAS LLIKOJIA",
MoaryHoBa Hatanbs AnekcaHaposHa, IMPEKTOP

13.10.23 11:27 (MSK)

Ceptudmkatr CC73A3AEBCE2FC34E9D9061CBCAD4A23
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