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1. Ilnanupyembie pe3y/ibTaThl 0CBOCHHUSI Y4eOHOI0 peaMeTa

IIpeaMeTHbIE pe3yabTaThI:

Ooyuarowuiica nayuumcs:

B cdepe noznaBaTenbHOMN IeATEILHOCTH:

3HATH/TIOHUMATh: XUMHYECKYI0 CHUMBOJIUKY: 3HAaKM XHUMHUYECKHUX DJEMEHTOB, (HOPMYJIbI
XUMUYECKUX BEIIECTB M YPABHEHUS! XMMHUUECKUX PEAKIIMii; BAXKHEUIIINE XWMHUUYECKHUE MMOHSATHUSA:
XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MACChl, HOH,
XUMHYECKasl CBS3b, BEIIECTBO, KJIacCU(UKAIMS BEIIECTB, MOJb, MOJISIPHAs Macca, XUMHUYeCKast
peakuusi, KiIacCU(PHUKAIUS peaKluil, SJIEKTPOJIUT U HEIJIEKTPOIHUT,  IICKTPOIUTHYECKAs
JTUCCOLIMAIINS,,  OKUCIUTENIb M BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE;0CHOBHBIE
3aKOHBI XUMUU: COXPAaHEHHs MACCHI BEILIECTB, TIOCTOSIHCTBA COCTABA, IEPUOANYECKUI 3aKOH;

B 116HHOCTHO-OpHUEHTAIIMOHHOM cdepe:

aHAJIM3UpPOBaTh W  OILIGHWBATh TMOCJEJICTBUS JUIsl OKpy)Kamolied cpeabl OBITOBOW H
MIPOU3BOJICTBEHHOM JCSITETFHOCTH YEIIOBEKA, CBI3aHHOM ¢ MepepaboTKOM BEIIECTB.

B tpynoBoii cdepe:

MPOBOJIUTH XUMUYECKUI SKCIIEPUMEHT.

B cdepe GezonacHOCTH KU3HENECATEAbHOCTH:

OKa3bIBaTh IMEPBYI0 IOMOILIb IPH OTPABJICHMIX, OKOTrax M APYTHMX TpaBMaX, CBS3aHHBIX C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAHUEM.

Odyuarouwguiica noyuum 603M0HCHOCMb HAYYUMBCA:

HA3bIBaTh: XMMHUYECKHUE DJIEMEHTHI, COCTUHEHHS] N3YUYEHHBIX KJIACCOB; OOBACHAThH: (PU3UUECKHIL
CMBICJI aTOMHOTO (TIOPSKOBOr0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB T'PYIIIbI U TEPUO/A,
K KOTOPBIM JJIEMEHT NpPUHAUICKUT B nepuoandeckord cucreme J[.M. Menneneena;
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB RJIEMEHTOB B Mpejeiax MajblX MEPUOJIOB M TIJIABHBIX
MOATPYII; CYIIHOCTh peakiuil HOHHOTO 0OMEeHa; XapaKTepru30BaTh: XUMUYECKUE IJIEMEHTHI (0T
BOJIOpO/A JI0 KaJblKs) HA OCHOBE UX IMOJOXKEHUs B nepuoandeckoit cucreme .M. MenaeneeBa
U OCOOCHHOCTEH CTPOEHHS MX aTOMOB; CBS3b MEX]y COCTaBOM, CTPOEHHEM U CBOICTBaMH
BEILIECTB;,  XHMMHUYECKHE  CBOMCTBA OCHOBHBIX  KJI4CCOB  HEOPraHMYECKUX  BEIIECTB;
OTIPE/IETATH:COCTAB BEIIECTB MO (opMyliaM, NPUHAUIEKHOCTh BEIIECTB K OIMpPEIEICHHOMY
KJIacCy COEAMHEHUH, TUIIBI XUMUUECKUX PEAKIUH, BAJIGHTHOCTh U CTETIEHb OKUCJICHUS 3JIE€MEHTa
B COCAMHEHUSX, TUI XUMUYECKON CBA3M B COCIMHEHHUSAX, BO3MOXXHOCTh MPOTEKAHMS PEaKIUi
MOHHOTO OOMEHA; COCTaBIISITh: ()OPMYJIBI HEOPTAHWYECKUX COCAMHEHHMI H3yUYEHHBIX KIIACCOB;
CXEMBI CTpOEHHsI aTOMOB MepBhIX 20 3nemMeHTOB nepuoaundeckoil cucremnl [[.M. Menneneena;
ypaBHEHHsSI XMMHUYECKHX peaKIHif;o0pamaTbcsi ¢ XUMHUECKOW MOCynol u 1abopaTOpHBIM
00Opy/I0BaHUEM; pPACIO3HABATh OIBITHBIM IyTeM: KHCJIOPOJ, BOJOPOM, YIJIEKHCIBIM Ta3,
aMMHaK, pacTBOPHI KHCIOT W INEIOYeH, XJIOpHUI-, Cylb(dar-, KapOOHAT - WOHBI; BBIYUCIATH:
MacCOBYIO JIOJIF0 XUMHUYECKOT0 AJIeMEHTa 1Mo (popMyJsie COeIMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA
B pacTBOpE, KOJIMYECTBO BEIIECTBA, 00bEM MM MAacCCy MO KOJUYECTBY BEUIECTBA, O0OBEMY HIIU
Macce peareHTOB WM IPOJYKTOB PEAKIUU

MeTanpeameTHble pe3yJabTAThI:

no3naeamesibHble.

aHaJIM3UPOBaTh, CPaBHHMBAThH, KiIaccu(UIUpoBaTh U 0000aTh (aKTHl U SBICHHS. BBIABIATH
NPUYUHBI U CIICICTBHS MPOCTHIX SBICHUM.

OCYIIECTBIISITh CPAaBHEHUE, KIACCU(PHUKAIINIO, CAMOCTOSTEILHO BBIOMpAsi OCHOBAHUS U KPUTEPUH
IUIS1 YKa3aHHBIX JIOTHYECKUX OTIEPALIHiA;

CTPOUTH JIOTMYECKHE PACCYXJEHHUE, BKJIIOYAIOIIEEe YCTAHOBJIEHHE HPUYMHHO-CIIEICTBEHHBIX
CBSI3CH.



CO3/1aBaTh CXEMaTHYECKUE MOJEIH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTABIISITH TE3HCHI, PA3JTUYHBIC BUIBI TUIAHOB (TIPOCTHIX, CIIOKHBIX | T.I1.).

npeoOpa3oBbIBaTh MHPOPMALIMIO M3 OJHOTO BHJIA B Ipyroi (Tabiauily B TEKCT U Ip.).

YMETh OTPENEISITh BO3MOXKHBIE HCTOYHHUKH HEOOXOIUMBIX CBEICHH, MPOW3BOIUTH ITOMCK
MH(POPMAIINK, aHAIM3UPOBATh U OILICHUBATh €€ JOCTOBEPHOCTb.

peyiamugnble:

CaMOCTOSITENTFHO OOHApYKMBaTh U (POPMYIUPOBATH YUEOHYIO MpOOJIeMy, ONpPEeNsTh Ieib
y4eOHOMN JeATENHHOCTH;

BBIIBUTATh BEPCUM pEIICHUS MPOOJIEMBbI, OCO3HABaTh KOHEUYHBIM pe3yibTaT, BBHIOWpATh U3
MIPEIOKEHHBIX M UCKATh CAMOCTOSTEIIEHO CPEJICTBA JOCTHIKCHHS IICTTH;

COCTaBJIATh (MHIUBUAYATHHO WIH B TPYIIIE) TUIaH PEIICHUS TPOOIIEMBI,

paboTas O TUTaHy, CBEPSATH CBOM JICHCTBHUS C IEIBIO W, TPU HEOOXOIUMOCTH, HCIPABIATH
OIIIMOKH CaMOCTOATENLHO;

B JIMAJIOTE C YYUTEJIEM COBEPIIICHCTBOBATH CAMOCTOSITEIILHO BRIPAOOTAHHBIC KPUTEPUH OIICHKH.

KOMMYHUKAMUBHDbLE:

CaMOCTOSITETbHO OpPraHU30BBIBaTh y4eOHOE B3aMMOJACWUCTBHE B TpymIme (OmpenessTh oOIIue
LIEJIM, paclpesieNaTh POJIH, IOTOBApUBAThCA APYT C APYTOM U T.11.).

IInanupyemble pe3yibTaTbl 0CBOCHHS BHYTPHUIIPEAMETHOI0 MOAYJIsI

IlpenmerHblie pe3yJibTaThl 00YUCHHS

Obyuarowguiica nayuumesa:

B cdepe no3HaBaTenbHON AeITEIBHOCTH:

3HATh: OMNpeAeNeHUs — XUMHUECKas peakiusi, MPU3HaK1 XUMHUYECKON peaKIiu, KiaccupuKauuu
XUMHMUYECKUX PEAKIHM, KaTalIn3aTop; MOHUMATh ,M3MEHEHUS MIPOUCXOJAIINE C BEIIECTBAMU IIPU
XUMHUYECKUX PEaKIMSIX, IK30 U DHJIOTEPMHUUECKHE PEaKLUH, YCIOBHS MPOTEKaHUSI XUMHUYECKUX
peaxkiuy 10 KOHIIA.

Obyuarowguiica noayuum 603M0HCHOCIMb HAYUUMBCA:

KJIaccu(UIMPOBaTh XMMUYECKUE PEAKIINU 110 YHUCITY M COCTABY MCXOIHBIX BEIIECTB U MPOAYKTOB
peaxkuuy; TermIoBoMy 3P QeKTy; HapaBiIeHUIO MPOTEKaHHsI peaklMy; yYacTHIO KaTalu3aTopa,
UCTOJIb30BaTh TaOIMIly pAaCTBOPUMOCTHU JUIsl ONpPE/IEIeHUs] BO3MOKHOCTH MPOTEKAHUS peaKkluit
oOMeHa; SJIEKTPOXUMHUYECKUNA psii HANpsDKEHUH (aKTHMBHOCTH) METAUIOB JJISl OIpEeeeHUS
BO3MO)XHOCTH NPOTEKaHUS DPEAKIMM MEXIy MeTallaMd U BOAHBIMU DPACTBOPAMHU KHUCJIOT U
COJIEH;

HaOJI01aTh U OMUCHIBATh MPU3HAKU M YCJIOBUS TEUCHUS XUMHUYECKUX PEAKIMH, JeNaTh BIBOJIbI
Ha OCHOBaHMH aHajIn3a HaOIIOECHUI 3a SKCIIEPUMEHTOM;

IIPOBOAMTH PACUYETHI M0 XMMHUYECKHM YpPaBHEHUSM Ha HaX0XJICHHE KOJIMYECTBA, MACChl WU
o0beMa MPOAYKTa pEaKIUH IO KOJIMYECTBY, Macce WM O0bEeMYy HCXOAHOIO BEIIECTBA; C
HCIIOJIb30BAHUEM TMOHATHS «J0JIs», KOrJa HCXOAHOE BELIECTBO JAHO B BHJE pPAcTBOpa C
3aIaHHOM MAacCOBOW JI0JIEM PACTBOPEHHOT'O BEIIECTBA WM COJEPIKUT OIPEACIICHHYIO JOJI0
IIpUMeECEH.

MertanpeameTHble pe3yJbTaThl:

nozHaeamenbHble :

OCYIIECTBIISITh CPaBHEHHUE, KJIACCU(PUKALIMIO, CAMOCTOSITENIbHO BHIOMpAasi OCHOBAHUS U KpUTEPUU
JUI YKA3aHHBIX JIOTMYECKUX OIEepalyii;

CTPOUTH JIOTMYECKOE pacCyXKICHHE, BKJIIOYAIOIIee YCTAaHOBJIEHUE IMPUUYMHHO-CIIEICTBEHHBIX
CBA3CH

pezynamuenble:

CaMOCTOSITENILHO OOHAapy>KUBaTh M (POPMYJIMPOBaTH y4eOHYIO NpoOJeMy, OIpENesiTh Leib
y4eOHOMN JeATEINHHOCTH;




COCTaBJIATh (MHIUBHUAYaAJbHO WM B TpyMIE) IUIaH peleHus MpoOieMsl; paboTas MO IUIaHy,
CBEPSTh CBOM JIEUCTBUS C IENIBbIO U, IPU HEOOXOTUMOCTH, UCTIPABIATH OLUIHOKH
KOMMYHUKAMUBHbLE &

CaMOCTOSITEIbHO OpPraHU30BBIBATh y4eOHOE B3aWMOJACWUCTBHE B Tpymrme (OmpenessTh oOIue
LIEJIM, paclpesieNaTh POJIH, T0TOBApUBATHCA APYT C APYTOM U T.11.).

JInyHOCTHBIE:

(opMHpOBaHUE OTBETCTBEHHOI'O OTHOUICHHS K OOy4YeHMIO, (hOPMHpOBAHHE IO3HABATEIHLHOTO
WHTEpeca K o0y4eHuo, (popMupoBaHUE IIEHHOCTH 3I0pPOBOT0 00pasa >KM3HU, YMEHUE CIyIIaTh U
CIIBIIIATh MHEHME IPYIroro




2. Conepxxanue y4eOHOr0 nmpeaMeTa ¥ BHYTPUIPEAMETHOI0 MOAYJIA
Paznen 1 .IlepBoHauanbHble XUMUYECKUE TIOHATUS

XHMHST — Hayka O BEIECTBAaX, WX CBOMCTBax M IpeBpaunieHusX. lloHsaTHe 0 XMMHUYecKOM
3JIEMEHTE U popMax ero CyIeCTBOBAHMSI: CBOOOIHBIX aTOMaX, MIPOCTHIX U CJIOKHBIX BELIECTBA
[IpeBpamenus BemecTB. OTIUYHE XUMUYECKUX PEAKIMA OT pu3ndecKkux siBieHuil. Pons xumun
B JKM3HU 4esioBeka. KpaTkue cBeeHrs M3 UCTOPUH BOSHUKHOBEHUS M pa3BUTUA XUMHH. [lepron
anxumud. [lonsarue o ¢punocodckom kamue. Xumus B X VI B. PazButue xumun Ha Pycu. Poib
OTEYECTBEHHBIX YUYCHBIX B CTAHOBJIEHUU XMMHUYECKON Hayku - pabotel M. B. JlomoHocoBa, A.
M. bytneposa, J[.1. Menneneea. Xumuueckass CUMBOJIMKA. 3HAKU XMMHYECKUX JIEMEHTOB U
MPOUCXOXKACHNE MX Ha3BaHuU. Xumudeckue Qopmynsl. WMHIekcbl u  KO3()PHUIMEHTHI.
OTHOCHUTENbHBIE ATOMHAasg M MOJIEKYJIIpHas Macchl. PacdeT MaccoBOM JOJIM XHMHYECKOTO
aneMenTa no ¢opmyne BemiectBa. I[lepuoaunueckas cucrema xumudeckux snemeHtoB J[. U.
MenpeneeBa, ee CTpyKTypa: Majble U OOJbIINE TMEPUOJbI, TPYNIbl U MOATPYNIbI (TIaBHAS H
nobouHas). [leproauueckas cuctemMa Kak CHpPaBOYHOE MOCOOME JUIsl TIOMYy4YEHUS CBEIEHUM O
XUMUYECKUX IJIEMEHTAX.

Pacuernbie 3amaun. 1. HaxoxaeHue OTHOCHTENBHOM MOJIEKYJIIPHOM Macchl BEHIECTBA IO €ro
XUMHUYECKOl popmyre. 2. Briuucienne MaccoBoi A0IM XMMHYECKOTO 3J€MEHTa B BEILECTBE 110
ero gopmyre.

Paznen 2. ATOMBI XUMHYECKHX 3JICMEHTOB

AToMBI Kak (popma CyIIecCTBOBAaHUSI XUMUYECKUX 37eMEeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHHUH
aToMOB. Jloka3zarenbCTBa CIIOKHOCTH cTpoeHus atomoB. OmbiThl Pesepdopna. Ilnanerapnas
Mozenb cTpoeHust atoMa. CocTaB aTOMHBIX fAJep: HPOTOHbI U HEUTPOHBI. OTHOCHUTENbHAA
aToOMHas macca. B3anMOCBSA3b MOHATHN «IPOTOH», «HEUTPOH», «OTHOCUTEJbHAS AaTOMHAas
Maccay. V3MeHeHHMe uucia MPOTOHOB B slpe aroMa - oOpa3oBaHHE HOBBIX XHMHUYECKUX
3JIeMEeHTOB. VI3MeHeHne yucia HEMTPOHOB B siIpe aToMa - oOpazoBaHue u30TonoB. CoBpeMeHHOE
onpeaeleHNe NOHATUS «XUMHUYECKUI 3neMeHT». V30Tonbl Kak pa3sHOBUAHOCTA aTOMOB OJHOIO
XHUMHYECKOTO JJIeMeHTa. DIeKTPOHbI. CTpOeHHE SIEKTPOHHBIX 000JIOYEK aTOMOB XMMHUYECKHUX
anemeHToB Nel-20 mepuoamnueckoit cucremsl J[. M. MenneneeBa. [loHsiTue o 3aBepiieHHOM U
HE3aBEPIICHHOM DJJIEKTPOHHOM cJioe (PHepreTudeckoMm ypoBHe).Ilepuonuueckas cuctema
xumuueckux snemeHtoB JI. W. MeHneneeBa u CTpoeHHME aTOMOB: (DU3MUECKUNH CMBICTT
MOPSAKOBOTO HOMEpa 3JJIEMEHTa, HOMEpa TpyIllbl, HOmMepa nepuoaa. M3MeHeHue dyucna
AJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM ypPOBHE aTOMa XMMHUYECKOTO 3JIeMEHTa - oOpa3oBaHUE
MOJIOKUTEIBHBIX M OTPHUIATENIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMAMH METANIOB U
HeMeTasuioB. [IpuunHbl M3MEHEHNsI METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B MEPUOJAX U
rpynnax. OOpa3zoBanue OuHapHbIX coenuHeHui. IlonsTue 00 uOHHOW cBs3U. (CXeMbl
oOpa3oBaHMsI MOHHOW cBsi3U. B3ammopeiicTBue aTOMOB XMMHUYECKUX SJIEMEHTOB-HEMETAIJIOB
MEXIy co00oi - 00pa3oBaHHE JIBYXaTOMHBIX MOJIEKYJ TMpOCTHIX BemiecTB. KoBaneHTHas
HEMOJISIPHAst XUMHUYECKasl CBSI3b. DJIEKTPOHHBIC U CTPYKTYPHBIEC (DOPMYIIHI.

B3aumopeiicTBiie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJIIOB MEXITy co00i - oOpa3zoBaHue
OMHApHBIX COEAMHEHUH HEMETaJUIOB. OJEeKTPOOTPHUIATEIbHOCTh. [lOHATHE O KOBAJIEHTHOM
MOJISIPHOM CBsi3U. B3anmojelcTBre aTOMOB XMMHYECKUX AJIEMEHTOB-METAJIJIOB MEXIY COOO0M -
o0pa3oBaHKHe METATUYECKIX KpUCTAIIOB. [IoHATHE O MEeTaIIMYECKOM CBSI3H.

HeMmoHcTpanu. Mojgenu aTOMOB XMMHUYECKHX 3JeMEHTOB. llepuogmueckas cucrema
XUMHUYECKUX 31eMeHTOB [l. 1. MeHneneena.

Pazgen 3. Ilpocteie BemecTBa

[TonoxeHne MeTaJIJIOB U HEMETANIOB B MEPUOANYECKON cucTeMe XuMuueckux snemeHTos 1. H.
MenpeneeBa. BaHeillne NpocThle BEUIECTBA - METAJUIBL: JKEJIE30, ATOMUHHN, KaJlbIUH,
Maruui, HaTpuii, kaauid. O0ouue puzndyeckre cCBOWCTBA METAIJIOB.



Baxkneiiime mnpocThie BeliecTBa HEMETAIIbl, 00pa3oBaHHBIE aTOMAaMH KHCIIOPOJAA, BOAOPOJA,
azorta, cepbl, ¢ocdopa, yriaepoma. CnocoOHOCTH aTOMOB XHUMHYECKHX JJIEMEHTOB K
00pa30BaHMI0 HECKOJBKUX MPOCTHIX BEIIECTB - AIOTPOMUS. AJIIOTPOINHBIE MOAU(DHUKAIIH
kuciopoaa, ¢ochopa m oioBa. MeTaluIMUecKHEe W HEMETAIUTMYECKHE CBOWMCTBA IPOCTBIX
BemecTB. OTHOCUTEIBLHOCTD JENIEHUS TIPOCTHIX BEIIECTB HA METAJUIbI M HEMETAILIIBI.

[Tocrosinnas ABoranpo. KonunuectBo BemectBa. Moinb. MomsipHast Macca. MousipHblil 00beM
ra3o000pa3HbIX BemiecTB. KpaTHble eIMHUIBI KOIMYECTBA BEIIECTBA — MULIUMOIB U KUJIOMOIIb,
MWUIAMOJISIPHAs W KHJIOMOJISIPHAasE MAacChl BEIIECTBA, MIJUIMMOJISIPHBIA W KHJIOMOJISIPHBII
00BeMBI Ta3000pa3HBIX BeEHIECTB. PacueTsl C WCHONB30BAHHUEM TOHATUN «KOJIUYECTBO
BEIIIECTBA», KMOJISIPHASI Maccay, «MOJIIPHBIH 00bEM Tra3oBy, «IIOCTOSTHHAST ABOTaIPOY.
Pacuetnbie 3agaun. 1. BelunciaeHre MONSIPHOW MacChl BEIIECTB MO XUMHUYECKUM (opmyrnam. 2.
PacdeTs! ¢ rcmonp30BaHHEM TOHSATHIH «KOJIUYECTBO BEIIECTBAY, «MOJISIPHAS MAcCay, «MOJISIPHBIN
00BEM Ta30B», KIIOCTOSTHHAST ABOTaAPO».

JlemoHcTpanmu. HekoTopsie MeTayuTbl U HEMETaJUThl KOJMYECTBOM BemiecTBa | Moib. Mojenb
MOJIIPHOTO 00beMa Tra3000pa3HbIX BEIECTB.

Paznen 4. CoeauHeHHS XUMHYCCKUX DJIEMCHTOB
Crenenp okucieHusi. OnpeerneHne CTEMEeHN OKUCIICHHS AJIEMEHTOB MO0 XUMUYECKON (GopMmyrie
coequHenus. CoctaBienue GopMysl OMHApPHBIX COSAMHEHUH, OOIMMK cmoco0 WX Ha3bIBAHMSL.
bunapureie coenuHeHUs: OKCHIBI, XJopuael, cyibduasl u ap. CocrtaBieHue ux (Hopmyi.
[IpencraBuTeny OKCHAOB: BOJA, YIJIEKUCIBIM Ta3 W HeramieHas u3BecTb. lIpencraBurenu
JIETYYUX BOJIOPOJHBIX COEAMHEHU: XJOpOBOIOpOoa M amMMuak. OCHOBaHMS, MX COCTaB U
Ha3BaHus. PacTBOpUMOCTH OCHOBaHMI B BoJie. Ta0muiia pacTBOPUMOCTH THIPOKCH]IOB U COJICH B
Bojie. llpeacraBurenu mienodei: TUIPOKCHABI HATpUs, Kanud W Kanplus. [loHstue o
Ka4yeCTBEHHBIX peakuusax. Maaukaropel. I3MeHeHne OKpaCKU UHAUKATOPOB B IIEJIOYHOM CPEE.
Kucnotel, nx coctaB m HazBanms. Knaccuduxarus kucnor. [IpeacraBurenu KUCIOT: cepHas,
COJIfHAasE M a30THas. VI3MeHeHHe OKpacKu HHAMKATOPOB B KHCIOTHOM cpene. Conm kak
MPOU3BOJHBIE KUCJIOT W OCHOBaHWW. WX coctaB M Ha3BaHus. PacTBOpMMOCTH coyieil B BOJE.
[IpencraButenu coseld: xXiopun HaTpus, kapOoHaT u ¢ocdar kamplusa. AmopdHble U
KPHUCTAJUIMYECKHE BeEHIEeCTBA. MEKMOJEKYJIIpHbIE B3aMMOACHCTBHSA. THIIBI KPUCTAUIMYECKUX
pELIeTOK: MOHHAs, aTOMHAas, MOJIEKYJISIpHAas U METa/lInYecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT TUINOB KPUCTALUTUYECKUX PEMIETOK.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH NMOCTOSIHCTBA COCTaBa
JUISL BEIIECTB MOJICKYJISIPHOTO CTpoeHusa. YUucTble BemectBa M cMecHu. [IpuMepbl KUIKHX,
TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBa YHCTHIX BEmIeCTB U cMecei. Mx coctaB. MaccoBast
1 00bEMHAs JOJIM KOMIIOHEHTA CMecH. PacueTsl, CBSI3aHHEIE ¢ HCIIOIL30BAHUEM ITOHATHS JTOJIA.
Pacuetnnie 3amaun. 1. Pacuer MaccoBoii 1 00BEMHOI JI0JI€ii KOMIIOHEHTOB CMECH BEILECTB. 2.
Brrunciienne MaccoBoil J0JIM BEIIECTBA B PACTBOPE MO M3BECTHOM Macce pPacTBOPEHHOrO
BEIIECTBA U MACCE PACTBOPUTEIIS.
Hemonctpanus: O0pa3ipl OKCHIOB, KUCIOT, OCHOBAaHUN U cojied. MoAenn KpUCTATTHIECKUX
pelIeToK XJopHaa Harpus, anmasza, okcuma yriepoma (IV). CrocoObl pasaeneHus cMmeceid,
JHUCTHIUISIINS BOJIBL.
JlaboparopHblie OmbITHL. 1. 3HAKOMCTBO ¢ 0Opa3llaMu BEIIECTB pa3HbIX KiaccoB. 2. PaznencHue
CMecei.
Paznen 5. M3MeHeHus, npoucxoasue ¢ BEMEeCTBAMU
[ToHnsTHe sABIEHWUN KaK W3MEHEHHH, MPOUCXOISIIMX C BEIIECTBAMU. SIBJICHUS, CBSI3aHHBIE C
W3MEHEHUEM KPUCTAJLUIMYECKOTO CTPOCHMS BEUIECTBA IIPU IOCTOSIHHOM €ro  COCTaBe,
¢buznueckue spieHus. Duzndyeckue SBICHUS B XUMHH: AUCTHILISAINSA, KPHUCTAJIU3AIINS,
BBHITIAPYBAHKE U BO3TOHKA BEIIECTB, IEHTpU(yrupoBaHUe.
SIBneHuMs, CBSA3aHHBIE C M3MEHEHUEM COCTaBa BEUIECTBA, - XUMUYECKHE peakuuu. [IpusHaku u
YCIIOBUS MPOTEKAHMSI XUMHUECKUX peakuuid. [loHsaTrue 00 9K30- M SHAOTEPMHUECKUX PEAKIUSIX.
Peaknum ropeHMs Kak 4YacTHBIM ciydaid SK30TEpPMHUYECKMX pPEaKUWi, NIPOTEKANIUX C
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BBIJIEJICHUEM CBETA.
3aKOH COXpaHEHHsS Macchl BeMIeCTB. XHUMHUYECKHE YpaBHEHHS. 3HAu€HUE WHIEKCOB H
ko3 Punnenton. CocraBieHue YpaBHEHUH XUMUYECKUX PEaKLUil.
Pacyersl mo xummuueckuM ypaBHeHUsIM. PelieHne 3aau Ha HaXO0XJACHUE KOJIMYECTBA BELIECTBA,
Macchl MM 00beMa MPOAYKTa PeaKkIiK 10 KOJIMYECTBY BEIIECTBA, Macce WM 00beMY HCXOIHOTO
BemecTBa. PacueTsl ¢ MCHONB30BaHUEM MOHSTUS «IOJS», KOTrJla MCXOJHOE BELIECTBO JaHO B
BHUJE pacTBOpa C 3aJaHHONM MAacCOBOM J0Jed pacTBOPEHHOIO BEUIECTBA WM COACPKHUT
ONPEICIICHHYIO JIOJIIO TPUMECEIA.
Peakuuu paznoxenus. [lonsaTre o ckopocTn XMMHUECKUX peakuuid. Katanuzatopsl. @epMEHTHI.
Peakuuu coenunenus. Karanutuueckue U HekataauTuueckue peakuuu. OOpaTumble U
HEOOpaTHUMBbIE PEaKIIHH.
Peakuyu 3amMenieHus. DIEKTPOXUMUYECKUNA PSAJ HANPSHKEHUA METAJIOB, €r0 MCIOJIb30BaHUE
JUIsl TIPOTHO3MPOBAHUSI BO3MOXXHOCTH MPOTEKAHUsI peaklUuid MEXIy MeTajllaMd U pacTBOpaMu
KHUCIO0T. Peakuy BBITECHEHHS] OJTHUX METAJUIOB U3 PAacTBOPOB UX COJIEH APYTMMH MeTajlslaMu.
Peakiun oOmena. Peakuuum HeWTpanu3auuu. YcCJIOBUS TNPOTEKaHUS peakuuii oOMeHa B
pacTBopax /10 KOHIA. THMIbl XUMUYECKHX peaklui (110 MPU3HAKY «UYUCIO U COCTaB HCXOJTHBIX
BELIECTB M MPOAYKTOB pEaKLMW») Ha IpUMEpPE CBOMCTB BOAbl. Peakums pasnoxeHus -
ANIEKTpONIN3 BOAbl. Peakiuu coeauHeHus - B3aUMOJEIHCTBHE BOJABI C OKCHUIAMH METaNIOB U
HemeTayuioB. [loHsATHE «ruapokcuabl». Peakiuy 3aMeleHus - B3aUMOACHCTBHE BOJIBI C
IIEJIOYHBIMHU U I1E€JI0OYHO3EMENIbHBIMU MeTajulaMu. Peakiuu oOMeHa (Ha mpumepe Tuiposn3a
cynb(huaa aTIOMUHUS U KapOuaa Kanblus).
Pacuernbie 3amaun. 1. BbrumcineHwe mo XMMHUYECKHMM YpaBHEHUSM MacChl WM KOJMYECTBA
BEIIECTBA 10 W3BECTHOM Macce WINM KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYNAIOIIMX B PEAKLHUIO
BEILIECTB WJIM MPOJYKTOB peakiuu. 2. Brruucienne macchl (KOJIMYeCTBa BeEIIECTBA, 00beMa)
IIPOJYKTa peakliy, €CJIM U3BECTHA Macca MCXOJHOTO BELIECTBA, COAEPIKALLETO ONpPEACICHHYIO
nomto npumecei. 3. Beruncnenue macchl (KOIMYECTBa BELIECTBa, 00beMa) MPOJyKTa PeaKiii,
€CJIM U3BECTHA Macca pacTBOpa M MaccoBasl A0Jsl pACTBOPEHHOTO BEILIECTBA.
Hemonctpauus: Ilpumepsl ¢usnueckux sBIeHUil; a) miuaBieHue napaduHa; 0) auddysus
JOYUIUCTBIX BEHIECTB C TOPSAIICH JTaMIIOYKH HaKalWBaHUs. [IpuMepbl XUMUYECKHUX SIBICHUMU: a)
ropeHue MarHusi; 6) B3auMOJICHCTBUE COJISTHOW KUCIIOTHI C MPaMOPOM WJIM MEJIOM; B) MOJTyUYeHHE
rugpokcuna wmenu (II); r) pacTBOpeHHME MOJYYEHHOTO THIPOKCHAAa B KUCIOTax;  JI)
B3aumojeiicteue okcuaa meaum (II) ¢ cepHOM KHCIOTON TpU HArpeBaHUU; €) Pa3IOKEHUE
MepMaHraHaTa Kallus; ) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJIaMH.
JlabopaTtopubie onbIThl. 3. CpaBHEHHE CKOPOCTH MCHAPEHHS BOABI U CIIUPTA MO MCUYE3HOBEHHIO
X Kamenb Ha (uiabTpoBanbHOW Oymare. 4. OKuCIEHHWE MeIW B TUIAMEHU CIHUPTOBKH WIIH
ropenku. 5. [lomyTHeHnEe U3BECTKOBOM BOJBI OT BBIIBIXaEMOTO YIIIEKUCIIOro rasa. 6. Ilomydenue
YTJIEKUCIIOTO T'a3a B3aUMOJIEHCTBUEM COJIbI ¥ KUCIIOTHI. 7. 3aMEIIEHNE MEAU B pacTBOPE XJIOpUaa
meau (II) xenezom.
[TpakTideckas padota Ne 3«IIpu3HaKy XUMHUYECKUX pPEAKIIU»
[IpaxTrueckas pabora Ne 4«CBoiicTBa IEKTPOIUTOBY
[TpakTideckast pabota Ne S«PemieHne sKCiepuMEHTATBHBIX 33729

Paznen 6. Teopus 3JIEKTPOJMTHYECKONW AUCCOIMALMM M CBOMCTBA KJIACCOB HEOPTraHUYECKUX
COCIMHEHU

[TonsiTe 00 AMEKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI. MexaHu3m
OUCCOLMAIMKM  JJEKTPOJIMTOB C  pa3iM4YHbBIM  THUIOM  XMMHYeCKOM  cBsizu. CTeneHb
ANEKTPOIUTHYECKON Arccoruaniy. CHIbHbIE U C1a0ble AIEKTPOJIUTHL.
OCHOBHBIE TIOJIOXKEHHUSI TEOPUHM DJIEKTPOJUTUYECKOW aucconuanuu. VoHHbIE ypaBHEHHS
peakuuil. YcioBus MpPOTEKaHHs] peakuy OOMEHa MEXIy 3JIEKTPOJUTaMM JO0 KOHIIAa B CBETE
WMOHHBIX MpecTaBieHuid. Kiaccudukaiys HOHOB U UX CBOMCTBA.
Kucnotsr, ux xknaccudukarms. Jlucconuanusi KUCIOT U UX CBOMCTBA B CBETE TEOPHUH
ANEKTPOJIUTUUECKON Auccouani. MoIeKyIsIpHbIE U HOHHbIE YPAaBHEHUS PEAKIIMNA KHCIIOT.
B3anmoneiicTBre KUCIOT ¢ METAJTIAMH. DJIEKTPOXUMUYECKUN Al HAMPSHKEHUN METAJIOB.



B3anmoneicTere KUCIOT ¢ OKCHIAMU METAJIOB. B3anmoneicTBre KUCIOT ¢ OCHOBAHUSMU -
peakmus HelTpanusanuu. B3anmoaeiictBre Kucior ¢ consmu. Mcmonp30Banme TaOIuIlbI
PacTBOPUMOCTH JJISI XaPAKTEPUCTUKU XUMHUECKHUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kinaccudukamus. Jlucconnanms OCHOBaHUA U UX CBOMCTBA B CBETE TCOPUH
AIEKTPOIUTUYECKON AUCCOMalnn. B3auMoaencTBue OCHOBAaHUM C KMUCIIOTaMH, KUCIIOTHBIMU
OKCcHJIaMU U cojsiMu. Mcronb3oBanue TabaUIbl paCTBOPUMOCTH JJIsl XapaKTEPUCTUKH
XUMHUUYECKUX CBOWCTB OCHOBaHMM. Pa3iioxkeHne HEpaCTBOPUMBIX OCHOBAHUI IPU HATPEBAHUU.
Comnm, ux kiaccuuKaIys U JUCCOIMAIUS PA3IMIHBIX THIOB cojieii. CBOMCTBA COJEH B CBETE
TEOPHUU BJIEKTPOIUTUYECKON AUCCcoUMannu. B3auMoaerncTBue conel ¢ MeTaJlJIaMt, YCIIOBHS
MIPOTEKAHUs ITUX peakluil. BzanmoelicTBre conel ¢ KUCI0TaMH, OCHOBAaHUSMH U COJISIMU.
Hcnonk3oBanne TaOIUIBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKA XUMHUUECKUX CBOMCTB COJICH.
O0600menue cBeaeHni 00 OKCHIax, MX KIaCCU(PUKAIINA U XUMUYECKUX CBONCTBAX.
['eneTnueckue psabl METAIVIOB U HEMETAJUIOB. [ eHeTHuecKkas CBA3b MEK/y KllacCaMu
HEOPraHWYECKUX BEIIECTB

OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTaHOBJICHUE.

Peakinu noHHOTO 0OMEHA M OKUCIUTEIHFHO-BOCCTAHOBUTEIbHBIE peakinu. CoCTaBIeHHE
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil METO0M JIEKTPOHHOTO OanaHca.
CBoiicTBa NPOCTHIX BEILIECTB - METAINIOB U HEMETAJIIOB, KMCIIOT U COJIEH B CBETE MPEACTABICHUI
00 OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX MPOLECcCaX.

JemoncTpanuu. VcnibiTaHue BELIECTB U X PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCUMOCTD
3JIEKTPOMPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTpaluu. BzauMoaencTeie NuHKa ¢ cepoi,
cosistHOM kucnortoi, xaopunom meau (II). l'openne maruus.

JlaGopaTtopHbie onbITHI. 8. Peakmuu, XxapakTepHbI€ JIJIs1 PACTBOPOB KHUCIIOT (COSTHOM M
cepHoid). 9. Peakiuu, XxapaktepHble AJi1 pacTBOPOB 1enouel (TUIPOKCUIOB HATPUS WU KaJlus).
10. IlomyuyeHue u cBOiCTBa HEPACTBOPUMOTO OCHOBaHHUS, HanpuMep ruapokcuaa meau (11). 11.
Peakuuu, xapakTepHble A7l pacTBOPOB colielt (Hampumep, s ximopuaa meau (II)). 12. Peakmum,
XapaKTEPHBIE ISl OCHOBHBIX OKCHJIOB (HampuMeD, M1 OKCUa Kabius). 13. Peakmum,
XapaKTEpHbIE ISl KUCIOTHBIX OKCHIOB (HAIIpUMED, ISl YTIEKUCIIOTO Ta3a).

OcHOBHOe co/iep;KaHue BHYTPUIIPEAMETHOr0 MoayJisl « TaiHbI BOABD)

PactBopuMocTs coneili B Boge. uznueckue ABICHUS B XUMUN: TUCTUUIALMS, KPUCTAIUIA3ALINS,
BBIITAPUBAHNE W BO3TOHKA BEIIECTB.

SIBneHus, CBSA3aHHBIE C U3MEHEHHEM COCTaBa BEIECTBA, - XUMHUUYECKUe peakiuu. [ToHstre 06
AK30- ¥ YHAOTEPMHUYECKUX peaKuaX. MeXaHU3M IUCCOLMAIMU SJIEKTPOIUTOB C PA3IMYHBIM
TUTIOM XUMUYeCcKOil cBsi3u. Bona B npupone. KpyroBopot Boasl B mpupoe. Puznueckue u
XUMHUYECKHE CBOMCTBA BO/IbI. PacTBOpHI. PacTBOpuMOCTE BeniecTB B BoAe. KoHueHTparus
pacTtBOpoB. MaccoBas 107151 paCTBOPEHHOIO BELIECTBA B PACTBOP

[IpaxTtuueckas pabota Ne 1«IIpaBuiia TeXHUKH 0€30MACHOCTH TIPH pabOTEe B XUMHUECKOM
kabunete. JlaboparopHoe obopyI0BaHKe U 0OpaIleHue C HUM»

[IpakTrueckast padota Ne 2« AHau3 MOYBBI U BOJIBD)
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3. TemaTnueckoe MIIAHMPOBAHME

Ne HasBanmue pasneina Koi-Bo

n/n 4acoB

1. [TepBoHavanbHBIE XUMUYECKUE TTOHSATUS 6

2. ATOMBI XUMHUYECKHX DJIEMEHTOB 10

3. IIpocTeie BemecTBa 7

4, CoenuHeHns XUMAYECKUX JJIEMEHTOB 11

5. H3MeHenus1, npoucxoasime ¢ BemecTBaMu 16

6. PactBopsl. PacTBOpenue 18
Hroro: 68 yacos, u3 Hux 20 4acos - MOAYJIb

Ne Ha3Banue pa3snena/TeMbl ypoKoB

n/n

HepBOHaqanbnme XUMHYCCKHUEC NTOHATUA

Xumusg — 9acTh ecrecTBO3HaHud. [Ipenmer xumuun. Benjecta

IIpeBpaiiienus BemecTB. Poiab XMMHUHU B )KU3HU YeJIOBEKA

HepI/IO,Z[I/ILIeCKaSI CHCTEMa XMMHYECKHX PJIEMEHTOB. 3HAKH XMMHYECKHX 3JICMCHTOB

Xumuueckue GopMyIibl, OTHOCUTENIbHAS AaTOMHAsL M MOJICKYJISIpHAsi MacChl

NP W |—

Monyns 1 TIlpaktuueckas pabora Nel «Ilpuembl oOparieHuss ¢ 1abOpaTOpHBIM
000pYyI0BaHUEM)

6

Monyns 2 IIpakTudeckas padora Ne2 « AHaIM3 MOYBBI U BOJBI)

ATOMBI XUMHYECKHX 3JIEMEHTOB

7 OcHOBHBIE CBEICHUS O CTPOCHUHU aTOMOB. 30TONBI.

8 CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMA.

9 [lepuonnueckuil 3aKOH M NEPUOAUYECKAs CHCTEMa XMMHYECKUX 3iieMeHToB J[.M.
Menneneesna.

10 Ilepnonnueckas cucrema xumudeckux aviemeHToB J[. M. MenpaeneeBa u crtpoeHue
aTOMOB

11 Honnas cBs3b

12 KoBasieHTHast HenoJsipHas CBA3b.

13 Monayns3 KoBasieHTHast ossipHas CBS3b.

14 Mertajutnueckas CBsi3b

15 O06o001mieHrne 1o TeMe «ATOMBI XUMHUYECKHX JIEMEHTOBY

16 KonTponbhas padota Nel 1o reMe «ATOMBI XUMHUECKUX 3JIEMEHTOB)

IIpocThie BemecTBa
17 [IpocTeie BenecTBa — METaJUIbI.
18 [IpocThie BelecTBa — HEMETAJIBI.
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19

KonmuectBo BemectBa. MossipHast Macca

20 Mossipablii 00beM ra3oB. 3aK0OH ABOTaIpo

21 Pemenne 3amay Ha HaXOXJCHHUE « KOJIMYECTBA BEIIECTBA»

22 Pemenue 3a1a4 Ha HaXOXJIEHHE MOJIIPHOTO 00bEeMa ra3oB

23 Ypok 0000611eHNsI, cucTeMaTn3auy 3HaHui o TeMe «lIpocThie BemecTBay

COGI{I/IHGHI/IH XUMHUYECCKHX JICMECHTOB

24 CreneHb OKHCIICHMS U BaJICHTHOCTb.

25 Bakneimme kiacchl OMHAPHBIX COSTUHEHHIMA

26 Monayns 4 Boga. Posib Bogbl B ipupoie

27 Moaynb 5 OcHOBaHWUsI.

28 KucnoTsl.

29 Commn.

30 KontpoJasHnas padora 3a 1 moayroaue

31 Kpucrammueckue peneTku

32 Monynb 6 UncThle BelecTBa U CMECH

33 Monyns 7 MaccoBas u 00beMHas 071 KOMIIOHEHTOB CMECH (pacTBopa)

34 Pemenure 3a1au Ha HAXOXKJEHUE MACCOBOM JI0JIM paCTBOPEHHOTO BEIIECTBA

N3meHeHus1, NpouCcXoasiue ¢ BelecTBaMu

35 Moaynb 8 dusnueckue sBICHUS

36 XUMUYECKHUE SIBICHUS

37 Moayns 9 XuMnuueckue peakiuu

38 Monayns 10 Tlpaktudeckas padora Ne 3 «[Ipu3HaKH XUMHYECKHX PEAKIIUID

39 XUMHUYECKUE YPABHEHHUS

40 | Moayss 11 Peakuuu coenuHeHUs

41 Peakiun paznoxxkeHus

42 Monayns 12 Peakuuu 3amenieHus

43 Peakuuu 3aMenieHus o IEKTPOXUMUUECKOMY Py

44 Peakinu oomena

45 THUIbI XUMHUYECKUX pEaKLMil

46 Moaynb 13 Tunbsl XUMHUYECKHX peaklUid Ha IPUMEPE CBOMCTB BOAbI

47 PacyeThl M0 XUMHYECKUM YpaBHEHHUSIM, HA HaX0KJAEHUS MacChl BEIIECTBA

48 PacdeTsl Mo XUMHYECKUM YpaBHEHHUSIM, HA HAX0XKJICHHUE MAaCCOBOM JIOJIU TPUMECH

49 Mopnyne 14 O6o0menne 3HaHUKW 1O Teme «VI3MEHEeHUs, MPOUCXOIANINE C
BCIIECCTBAMI

50 Kontponbnas padora Ne 3 «l3MeHeHus, MPOUCXOIAIINE C BEIIECTBAMU. XUMUYECKUE

peaKIUm)

PacTBopbl. PacTBOpeHue

51 Mopyanse 15 PactBopeHune. PacTBOpUMOCTh BELIECTB B BOJE

52 Moaynp 162nekTponuTiiecKas JUCCOLMALIHS

53 OcHoBHbBIC TTOT0XKeHHS TI]]

54 Jucconuyanysi KUCJIOT, COJIeH U OCHOBaHUH

55 Monynb 17 Ipaktuueckas pabota Ne 4 « CBo#CTBa SJIEKTPOIUTOBY
56 Wonnble ypaBHEHUS

57 KucioTsl B cBeTE 3JIEKTPOIMTHUECKON TUCCOLMAIIUN

58 OcHoBaHus, UX KJIacCU(pUKAIUs

59 Monayns 18 CBOMCTBa OKCHIIOB

60 Conu, ux KiaccuuKaIus U TUCCOIMAIUS Pa3JTUIHBIX TUIIOB COJICH
61 [TpakTuyeckas padora Ne 5 «Pemenne SKCIEpUMEHTAIBHBIX 33121
62 Mopayne 19 I'eHernueckas CBA3b MEXKIYy OCHOBHBIMU KJIACCAMH HEOPTraHUYECKUX

COCTUHEHUN
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63

Monayns 20 Pemenue 3a1a4 Ha BEIYMCICHHE MAaCCOBOM J0JIM PACTBOPEHHOTO BEIIECTBA

64 O600menue 3Hanmi o TeMe «PactBopsl. PacTBopenuey

65 IIpome:kyTOUHAS aTTEeCTALMS

66 OKHUCIUTETLHO — BOCCTAHOBUTEIbHBIE PEAKITUU

67 OKHCIIUTENTh U BOCCTAHOBUTEID, MPOIECCHI BOCCTAHOBIICHUS U OKUCIICHUS
68 CBoiicTBa KJIaCCOB HEOPTaHMYECKUX COCIMHEHUN B CBETE OB

HToro: 68 yacoB, u3 Hux 20 4acoB - MOAYJ1b
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