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1. Ilnanupyembie pe3y/ibTaThl 0CBOCHHUSI Y4eOHOI0 peaMeTa

IIpeaMeTHbIE pe3yabTaThl:

Ooyuarowuiica nayuumca:

B cdepe noznaBaTenbHOMN IeATEILHOCTH:

3HATH/TIOHUMATh: XUMHYECKYI0 CHUMBOJIUKY: 3HAaKM XHUMHUYECKHUX DJEMEHTOB, (OPMYJIbI
XUMUYECKUX BEIIECTB M YPABHEHUS! XUMUUECKUX PEAKIIMi; BAXKHEUIIINE XWMHUUYECKHE MMOHSATHUSA:
XUMUYECKNN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MAaCChl, HOH,
XUMHYECKasl CBS3b, BEIIECTBO, KJIacCHU(UKAIMS BEIIECTB, MOJb, MOJISIPHAs Macca, XUMHUYeCKast
peakuusi, KiIacCU(PHUKAIUS peakiuil, SJIEKTPOJIUT U HEIJIEKTPOIHUT,  IJICKTPOIUTHYECKAs
JTUCCOLIMAIINS,  OKUCIUTENIb M BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE;0CHOBHBIE
3aKOHBI XUMUU: COXPAHEHHUs MACCHI BEIIECTB, TIOCTOSIHCTBA COCTABA, IEPUOANYECKUI 3aKOH;

B 116HHOCTHO-OpHUEHTAIIMOHHOM cdepe:

aHAJIM3UpPOBaTh U OILIGHUBATh TMOCJIEJICTBUS JUIsl OKpy)Kamolled cpeabl OBITOBOW H
MIPOU3BOJICTBEHHOM JCSITENTFHOCTH YEIIOBEKA, CBI3aHHOU ¢ MepepaboTKOM BEIIECTB.

B tpynoBoii cdepe:

MPOBOJIUTH XUMUYECKUIA SKCIIEPUMEHT.

B cdepe GezonacHOCTH KU3HENEATEAbHOCTH:

OKa3bIBaTh IMEPBYI0 IOMOILIb IPH OTPABJICHUIX, OKOrax M APYTMX TpaBMaxX, CBS3aHHBIX C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAHUEM.

Oodyuarouwguiica noyuum 603mM0HCHOCMb HAYYUMBCA:

Ha3bIBaTh: XMMHUYECKHUE BJIEMEHTHI, COCIUHEHHS] N3YUEHHBIX KJIACCOB; OOBACHAThH: (PU3UUECKHIL
CMBICJI aTOMHOTO (TIOPSKOBOr0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB T'PYIIIbBI U EPUOa,
K KOTOPBIM JJIEMEHT NpPUHAUICKUT B nepuoandeckord cucreme J[.M. Menneneesa;
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB RJIEMEHTOB B Mpejeiax MajblX MEPUOJIOB M TIIABHBIX
MOATPYII; CYIIHOCTh peakiuil HOHHOTO 0OMEeHa; XapaKTepru30BaTh: XUMUYECKUE IJIEMEHTHI (0T
BOJIOpO/Ia JI0 KaJblKs) HA OCHOBE UX IOJOXKEHUs B nepuoandeckoit cucreme .M. MennaeneeBa
U OCOOCHHOCTEH CTPOEHHS MX aTOMOB; CBS3b MEXIy COCTaBOM, CTPOEHHEM U CBOICTBaMH
BEILIECTB;,  XMMHUYECKHE  CBOMCTBA OCHOBHBIX  KJI4CCOB  HEOPraHMYECKUX  BEIIECTB;
OTIPE/IETSATH:COCTAB BEIIECTB MO (opMyliaM, NPUHAUIEKHOCTh BEIIECTB K OMpPEIEICHHOMY
KJIacCy COEAMHEHUH, TUIIBI XUMHUUECKUX PEAKIUH, BAJIGHTHOCTh U CTETIEHb OKUCJICHUS 3JIEMEHTa
B COCAVHEHUSX, TUI XUMUYECKON CBSA3M B COEIMHEHHAX, BO3MOXXHOCTh MPOTEKAHMS PEAKIUI
MOHHOTO OOMEHA; COCTaBIISITH: ()OPMYJIBI HEOPTAHWYECKUX COSAMHEHHMI H3yUEHHBIX KIIACCOB;
CXEMBbI CTpOEHHsI aTOMOB MNepBbIX 20 3nemMeHTOB nepuoandeckoit cucremnl [[.M. Menneneena;
yYpaBHEHHsS XMMHUYECKHX peaKIHif;o0pamaTbcsi ¢ XUMHUYECKOW MOCynol u 1abopaTOpHBIM
00Opy/I0BaHUEM; pAaClO3HABATh OIBITHBIM IyTeM: KHCJIOPOJ, BOJOPOM, YIJIEKHCIBIM Ta3,
aMMHaK, pacTBOPHI KHCIOT W INEIOYeH, XJIOpHUI-, Cylb(dar-, KapOOHAT - WOHBI; BBIYUCIATH:
MacCOBYIO JIOJIF0 XUMHUYECKOT0 AJIEMEHTa 1Mo (popMyJsie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA
B pacTBOpE, KOJIMYECTBO BEIIECTBA, 0ObEM WM MAacCy MO KOJUYECTBY BEUIECTBA, O0OBEMY WU
Macce peareHTOB WiIu NPOJYKTOB PEAKIUU

MeTanpeameTHblie pe3yJabTAThI:

no3naeamesibHble.

aHAJM3UPOBaTh, CPaBHHUBAThH, KiIaccH(UIUpoBaTh U 0000IaTh (aKTHl U SBICHHS. BBIABIATH
NPUYUHBI U CIICICTBHUS MPOCTHIX SBICHUM.

OCYIIECTBIISITh CPAaBHEHUE, KIACCU(PHUKAIINIO, CAMOCTOSATENILHO BBIOMpAsi OCHOBAHUS U KPUTEPUH
IUIS1 YKa3aHHBIX JIOTHYECKUX OTIEPAIIHiA;



CTPOUTH JIOTMYECKHE PACCYXJIECHHE, BKJIIOYAIOIIEEe YCTAHOBJIEHHE HPUYMHHO-CIIEICTBEHHBIX
CBSI3EH.

CO3/1aBaTh CXEMaTHUECKUE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTABIISITh TE3HCHI, PA3JTUIHBIC BUIBI TUIAHOB (TIPOCTHIX, CIIOKHBIX | T.I1.).

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

YMETh OTPENeISITh BO3MOXKHBIE HCTOYHHUKH HEOOXOIMUMBIX CBEICHHA, MPOW3BOIUTH ITOMCK
MH(OPMAIINK, aHAIU3UPOBATh U OILICHUBATh €€ JOCTOBEPHOCTb.

peyiamugnble:

CaMOCTOSITENTLHO OOHApYKMBaTh U (POPMYIUPOBATH YUEOHYIO MpOOJIeMy, OMpPENENsTh Ieib
y4eOHOM JeATENHHOCTH;

BBIIBUTATh BEPCUM pEIICHUS MPOOJIEMbI, OCO3HABAaTh KOHEUYHBIA pEe3yibTaT, BHIOMpATh U3
MIPEIOKEHHBIX M UCKATh CAMOCTOSTEIIEHO CPEJICTBA JOCTHIKCHHS IICTTH;

COCTaBJIATH (MHIUBUAYATHHO WIH B TPYINIIE) IUIaH PEIICHUS TPOOIIEMBI,

paboTas O TUTaHy, CBEPSATH CBOM JICHCTBHUS C IEIBI0O W, MPU HEOOXOIUMOCTH, HCIPABIATH
OIIIMOKH CaMOCTOATENLHO;

B JIMAJIOTE C YYUTEJIEM COBEPIIICHCTBOBATH CAMOCTOSTEIILHO BRIPAOOTAHHBIC KPUTEPUH OIICHKH.

KOMMYHUKAMUBHDbLE:

CaMOCTOSITETbHO OpPraHU30BBIBaTh y4eOHOE B3aMMOJACWUCTBHE B Tpymne (OmpenensTh oOIIue
LIEJIM, paclpesieNiaTh POJIH, TI0TOBaApUBAThCA APYT C APYTOM U T.11.).

Ilnanupyempble pe3yabTaThl OCBOEHHSI BHYTPUIIPEAMETHOT0 MOYJIsI

IIpeaMeTHbIE Pe3VabTATHI 00YYEHHS

Obyuarowuiica nayuumces:

B cdepe mo3HaBaTenbHOR AeITENBLHOCTH:

3HATh: OMNPEICIICHUS — XUMUYECKasl PEaKIvsl, MPU3HAKA XUMUICCKON PEaKInH, KiacCuUKaIum
XUMUYECKUX PEaKIMid, KaTaau3aTop; MOHUMATh ,M3MEHEHUs MPOUCXOSAIIUE C BEIIECTBAMU MPHU
XUMUYECKUX PEAKIHUAX, IK30 M DHIOTCPMHUCCKUE PEAKIINU, YCIOBHS TMPOTEKAHHUS XUMHUYECKUX
peaKIMu 10 KOHIIA.

Obyuarowuiica noayuum 03M0OMCHOCHb HAYYUMbCA:

KIIACCU(PUITMPOBATH XUMUYECKUE PEAKIIMH 10 YHUCITY U COCTABY MCXOJIHBIX BEIIECTB U MPOYKTOB
peaknuu; TerioBoMy 3¢ eKTy; HampaBICHUIO MPOTEKAHMS PEAKINH; yIaCTHUIO KaTalnu3aTopa,
WCIONIF30BATh TAOIHUILy PACTBOPUMOCTH JIJIsl OTPEAENICHUS BO3MOXHOCTU MPOTEKAHUS PEaKIUuit
0oOMEHa; DSJEKTPOXUMHYCCKUN PsIi HaNpsHKEHUH (aKTUBHOCTH) METAUIOB JUISl OTpEICIICHUS
BO3MOKHOCTH MPOTEKaHUSl PEaKUMi MeXAy MeTaulaMd W BOJHBIMU PAacTBOPAMHU KHUCIOT U
COJIEH;

HAOII0/IaTh U OMUCHIBATh MPU3HAKU M YCIIOBUS TEUCHHS] XUMHUUECKUX PEAKIUil, JeaTh BHIBOIBI
Ha OCHOBaHHWM aHaJIN3a HAOJIOICHHM 3a IKCIIEPUMEHTOM;

MPOBOJIUTH PACUEThl MO0 XWMHMYECKHM YPaBHEHHUSM Ha HaXOXICHUE KOJIMYECTBA, MACChl WU
o0beMa MPOAYKTa PEAKIMU IO KOJIMYECTBY, Macce WIH OOBEMY HCXOJHOTO BEIIECTBA; C
WCIIOJIb30BAHUEM TOHATHS «IOJs1», KOI/Ia HCXOJHOE BEIIECTBO JIaHO B BHUJE pacTBOpa C
3aJJaHHOM MacCOBOM JI0JIEd pPAaCTBOPEHHOrO BEIIECTBA WJIM COJEPIKHUT OMPEACIICHHYIO JOJIO
IIpUMeECeH.

MeTanpeameTHble pe3yJabTaThl:

no3HasamesnbHble :

OCYIIECTBJISITh CPAaBHEHUE, KIACCU(PUKAITUIO, CAMOCTOSTEILHO BBIOMpAass OCHOBAHUSI M KPUTEPUU
JUTSl YKa3aHHBIX JIOTUYECKHUX ONEpalHii;

CTPOUTH JIOTHYECKOE PacCyXJICHHE, BKIIIOYAIOIIEE YCTAHOBJICHHE MPUIMHHO-CIIEICTBEHHBIX
CBsI3eH

pezyiamugHble:




CaMOCTOSITENILHO OOHapy>XKUBaThb U (POPMYJIHMPOBaTH y4eOHYIO NpoOJieMy, OINpEesATh Leib
y4eOHOM JeATENHHOCTH;

COCTaBJIATh (MHIUBUAYaAJbHO WM B TpyMIE) IUIaH peleHus MpoOieMsl; paboTas MO IUIaHy,
CBEpSTH CBOM JIEUCTBUS C IENIbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLUIHOKH
KOMMYHUKAMUBHbLE &

CaMOCTOSITETbHO OpPraHU30BBIBaTh y4eOHOE B3aMMOJACWUCTBHE B Tpymrme (OmpenessTh oOIue
LIEJIM, paclpesieNaTh POJIH, JI0TOBApUBAThCA APYT C APYTOM U T.11.).

JIMYHOCTHBIE:

(bopMHpOBaHUE OTBETCTBEHHOIO OTHOUICHHS K OOy4YeHMIO, (POPMHpOBAHHE IO3HABATEIHLHOTO
WHTEpeca K 00y4eHuo, (popMUpoBaHUE IIEHHOCTH 3I0POBOT0 00pasa >KM3HU, YMEHHUE CIyIIaTh U
CIIBIIIATh MHEHME IPYIroro




2. Cogep:xanue yueOHOr0 nmpeaMeTa U BHYTPUIIPEIMETHOT0 MOIYJISI
Pasnen 1 .IlepBoHauanbHble XMMUUYECKUE TIOHATHUS

X¥WMHsIT — Hayka O BEIECTBAX, MX CBOMCTBAaxX M IpeBpauieHusaX. lIoHATHE O XMMHUYECKOM
3IIeMEHTE U (POpMax ero CyIIeCTBOBAHUSA: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BEIIECTBA
[IpeBpamenus Bemects. OTIMYMe XUMHUYECKUX peakuil oT ¢pu3nyeckux sBjaeHui. Ponp xumun
B JKU3HU yenoBeka. KpaTkue cBeieHus U3 UICTOPUH BOSHMKHOBEHMS M pa3BUTHs XUMHUU. [lepuog
anxumun. [lonstue o ¢punocopckom kamue. Xumust B X VI B. Pazsutue xumun Ha Pycu. Ponb
OTEYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XMMHUYECKON Hayku - pabotel M. B. JlomoHocoBa, A.
M. bytneposa, [I.1. MenaeneeBa. XuMuueckas CUMBOJIMKA. 3HAKA XUMHUYECKUX AJIEMEHTOB U
MPOUCXOXKACHNE MX Ha3BaHuU. Xumudeckue Qopmynsl. MHIekcbl U KO3()PUIMEHTHI.
OTHOcUTENBHBIE aTOMHAs M MOJIEKYJISIpHAas Macchl. Pacder MaccoBOM IOJIM XUMHUYECKOIO
aneMeHTa 1o ¢opmyne BemiectBa. [lepuoaunueckas cucrema xumudeckux snemeHtos J[. U.
MeneneeBa, ee CTpyKTypa: Majble U OOJbIIME MEPHOAbI, TPYHNbl U MOArPYIIb! (TIaBHAs U
nobouHas). [lepuoamueckas cucremMa Kak CIpaBOYHOE IMOCOOWE I TOJYYECHHs] CBEICHHHA O
XUMHUYECKHX JIEMEHTAX.

Pacuetnnie 3amaun. 1. HaxoxaeHue OTHOCHUTEIBHOM MOJIEKYJISIPHOM MacChl BEHIECTBA MO €ro
XUMUYecKoi hopmyre. 2. Brruncienue MacCoBOM J10JIM XMMUYECKOTO JIE€MEHTa B BEUIECTBE I10
ero hopmyie.

Pasznen 2. ATOMBI XUMHYCCKHX 3JIEMCHTOB

ATOMBI Kak (popMma CyIecTBOBaHHS XMMHYECKHX 3J1eMEeHTOB. OCHOBHBIC CBEACHHS O CTPOCHHH
aToMOB. JloKka3zaTenbCTBa CIOXHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. Ilmanerapnas
MoJieab cTpoeHus aroma. CocTaB aTOMHBIX siA€p: MPOTOHBI W HEUTpOHBI. OTHOCUTENIbHAsS
aTOMHas macca. B3auMOCBsA3b MOHATHU «IPOTOH», «HEUTPOH», «OTHOCUTEJbHAs AaTOMHAas
Macca». M3mMeHeHWe Yunciaa MPOTOHOB B sAJpE aromMa - OOpa30BaHUE HOBBIX XHUMHYECKUX
aJIeMeHTOB. MI3MeHeHHe YKciia HEUTPOHOB B sIpe aToMa - 00pa3oBaHue n30TornoB. COBpeMEHHOE
ONPE/ICIICHUE MOHATHUS «XUMUYECKUN dJIeMEeHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XHUMUYECKOTO 3JIeMeHTa. DIeKTpoHbl. CTpOeHHE 3IEKTPOHHBIX 000JOYEK aTOMOB XMMHUYECKHUX
aneMeHToB Nel-20 mepuoanueckoit cucteMbl . M. MenaeneeBa. [lonatue o 3aBepiieHHOM U
HE3aBEPIIEHHOM JJIEKTPOHHOM cJioe (PHepreTudeckoMm ypoBHe).Ilepuonuueckas cucrema
xuMudeckux oayemeHtoB J[. M. MenzaeneeBa W CTpOCHHME aTOMOB: (U3HUYECKHH CMBICI
MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa Tpymnmbl, HoMmepa rmepuona. M3menenuwe wyucna
AJICKTPOHOB Ha BHEIIHEM AJICKTPOHHOM YPOBHE aTOMa XMMHYECKOTO AJIEMEHTa - 00pa3oBaHUE
MOJIOKUTENBHBIX M OTPUIATENIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMAMH METANIOB U
HeMeTauioB. [IpUYrHBI U3MEHEHUS] METALTUYECKUX U HEMETAJUIMYECKUX CBOMCTB B IEpUOJAX U
rpynnax. OOpa3oBanue OuHapHbIX coeauHeHuil. [lonstne 00 wOHHON cBs3H. Cxembl
o0Opa3oBaHMsi MOHHOW CBS3W. B3ammoelcTBHE aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAJLIOB
MEXay co00i - oOpa3oBaHHE JIBYXaTOMHBIX MOJIEKYJ IPOCTBIX BemecTB. KoBaneHTHas
HETOJISIPHAsE XUMHUYECKAs! CBSA3b. DJICKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBI.

B3aumopeiicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXIy co00ii - oOpa3zoBaHue
OMHAPHBIX COCIUHEHUN HEMEeTa/UIOB. OJIEKTPOOTPUIATEIBHOCTh. [lOHATHE O KOBaJCHTHOM
MOJIIPHON CBsI3W. B3amMozeiicTBHEe aTOMOB XHMHUYECKUX DJIEMEHTOB-METANIOB MEXIy co0oil -
00pa3oBaHKE METATMYECKUX KPUCTAILIOB. [TOHATHE O METAITMYECKOM CBS3H.

JeMmoHcTpanu. Mojgenu aTOMOB XMMHYECKMX 3JeMEHTOB. llepuoauueckas cucrema
xUMHu4ecKux djemeHnToB 1. . Menaeneena.

Pazgen 3. Ilpoctbie BemecTBa

[TonoxxeHne MeTamIoB U HEMETAIOB B MEPUOAUYECKON CUCTEME XUMHUYECKHUX demMeHToB 1. 1.
MenpneneeBa. BaHeillnne NpoCThIE BEUIECTBA - METAJUIBL: JKEJIE30, ATIOMUHHN, KaJIbLUU,
MarHui, HaTpui, kaymid. O6mue pu3nIecKkrue CBOMCTBA METAIIOB.

Bakneiliime mpocThie BElIecTBa HEMETAJIbI, 00pa30BaHHBIE aTOMAaMH KHCIIOPOJAA, BOAOPO/IA,
azorta, cepbl, ¢ocdopa, yriaepona. CrnocoOHOCTH AaTOMOB XHUMHYECKHX DJJIEMEHTOB K

7



00pa30BaHHIO HECKOJBKUX MPOCTHIX BEIIECTB - aJUIOTPONUsS. AJUIOTPONHBIE MOAU(DUKAIUH
Kuciaopona, ¢ochopa u onoBa. Meramnuueckue U HEMETAIMYECKHE CBOMCTBA IPOCTHIX
BelecTB. OTHOCUTEIBHOCTD JEJIEHUS IPOCTBIX BEILIECTB HA METAJUIbl M HEMETAJLIIBI.

[Tocrossnnas ABoranpo. KonmnuectBo BemiectBa. Moinb. MomsipHast Macca. MosipHblii 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUITMMOJIb U KMIJIOMOJIb,
MUJUTAMOJIIPHAasT M KWJIOMOJISIpPHAas MaccChl BELIECTBA, MUJUIMMOJISIPHBIM W KHUJIOMOJISIPHBIN
00bEeMbl Ta3000pa3HBIX BEIIECTB. PacyeThl ¢ HCHOJIB30BAHMEM TOHATHH «KOJIUYECTBO
BEIIECTBA», «MOJISIPHAsI Maccay, «MOJIIPHBIA 00bEM T'a30B», «IIOCTOSHHAs ABOTaIpOY.
Pacuernslie 3a1aun. 1. Beruucnenre MoJsipHOM Macchl BEIECTB 110 XUMHUYECKUM (popmyiam. 2.
Pacuyetsl ¢ Hcnonb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAS MAcCay, «MOJISIPHBIH
00bEM I'a30B», «IIOCTOSTHHAsE ABOTaApPO».

JlemoHcTpanuu. HekoTopble MeTaibl U HEMETaJUIbl KOJIMYecTBOM BemlecTBa 1 moab. Mojenb
MOJISIPHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

Paznen 4. CoeauHeHHS XUMHYCCKUX DJIEMCHTOB
Crenenp oxucieHusi. OnpeereHne CTENEHN OKUCICHHS SJIEMEHTOB M0 XUMUYECKON (GopMmyrie
coequHenus. CoctaBienue GopMysl OMHApPHBIX COEAMHEHUH, OOIMMK cmoco0 WX Ha3bIBAHMSL.
bunapupie coenuHeHUs: OKCHIBI, XJopuael, cyibpuasl U ap. CocrtaBieHue ux (Hopmyi.
[IpencraBuTeny OKCHAOB: BOJA, YIJIEKUCIBIM Ta3 W HerameHas wu3BecTb. lIpencraBurenu
JIETYYUX BOJIOPOJHBIX COEAMHEHUI: XJOpOBOIOpPOA M amMMuak. OCHOBaHMS, MX COCTaB U
Ha3BaHUs. PacTBOpUMOCTH OCHOBaHMI B BoJie. Ta0muiia pacTBOPUMOCTH THIPOKCHIIOB U COJIEH B
Bojie. llpeacraBurenu mienodeil: TUIPOKCHABI HATpUs, Kanug W Kanpluus. [loHstue o
Ka4yeCTBEHHBIX peakuusax. Maaukaropel. I3MeHeHMEe OKpaCKU UHAUKATOPOB B IIEJIOYHOM CPELE.
Kucnotel, nx coctaB m HazBanms. Knaccuduxarus xucnor. [IpeacraBurenu KHCIOT: cepHas,
COJIfHAasi W a30THas. VI3MeHeHHe OKpacku HHAMKATOpPOB B KHCIOTHOM cpene. Conm kak
MPOU3BOJHBIE KUCJIOT W OCHOBaHWW. WX coctaB M Ha3BaHus. PacTBOpUMOCTH cosieil B BOJE.
[IpencraButenu conel: xiopun HaTpus, kKapOoHaT u ¢ocdar kampnus. AmopdHble U
KPHUCTAJUIMYECKHE BeHIeCTBA. MEXKMOJIEKYJIApHbIE B3aUMOACHCTBHS. THIIBI KPUCTAJUIMYECKUX
pELIeTOK: MOHHAs, aTOMHAas, MOJIEKYJISIpHAas U METa/lInyecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT TUINOB KPUCTAUTUYECKUX PEMIETOK.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
JUIS. BEIIECTB MOJICKYJSIPHOTO CTpoeHusa. YUucTble BemecTBa M cMecHu. [IpuMepbl KUIKuX,
TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBa YHCTHIX BElIeCTB U cMecei. Mx coctaB. MaccoBast
¥ 00BbEeMHAs JOJIM KOMIIOHEHTA CMecH. PacueTsl, CBSI3aHHEIE ¢ HCIIOIL30BAHUEM ITOHATHS JTOJIA.
Pacuetnnie 3amaun. 1. Pacuer MaccoBoii 1 00OBEMHOI JI0JI€ii KOMIIOHEHTOB CMECH BEILECTB. 2.
Brrunciienre MaccoBoil J0JIM BEIIECTBA B PACTBOPE MO M3BECTHOM Macce pPacTBOPEHHOrO
BEIIECTBA U MACCE PACTBOPUTEIIS.
Hemonctpanus: OOpa3ipl OKCHIOB, KUCIOT, OCHOBAaHUN W cojied. Moaenn KpUCTATTHIECKUX
pelIeTOK XJopHaa Harpusi, anmasa, okcunma yriepoma (IV). CmocoObl pasaeneHus cMmeceid,
JHUCTHIUISIINS BOJIBL.
JlaboparopHblie OnbITHL. 1. 3HAKOMCTBO ¢ 0Opa3llaMu BEIIECTB pa3HbIX KiaccoB. 2. PaznencHue
CMecei.
Paznen 5. M3meHenus, npoucxoasue ¢ BEMeCTBAMU
[ToHsiTHE sABIEHUN KaK W3MEHEHHH, MPOUCXOISIIMX C BEIIECTBAMU. SIBJICHUS, CBSI3aHHBIE C
W3MEHEHUEM KPUCTAUIMYECKOTO CTPOCHMS BEUIECTBA IIPU IOCTOSIHHOM €ro  COCTaBe,
¢busndeckue spieHus. Duzndeckue SABICHUS B XUMHH: AUCTHILISAINSA, KPHUCTAJIU3AIINS,
BBHITIAPUBAHKE U BO3TOHKA BEIIECTB, IEHTpU(DyrupoBaHUe.
SIBneHuMs, CBsA3aHHBIE C M3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKHE peakuuu. [IpusHaku u
YCIIOBUS MPOTEKAHMSI XUMHUUECKUX peakuuid. [loHsaTrue 00 9K30- M SHIOTEPMHUECKUX PEAKIUIX.
Peaknum ropeHMs Kak 4YacTHBIM ciydaid SK30TEpPMHUYECKMX pPEaKUWi, NPOTEKANIUX ¢
BBIZICTICHHEM CBETA.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHMHUYECKHE YpaBHEHHUs. 3HAUYCHUE WHIEKCOB U
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koddpuimenToB. CocTaBieHNEe ypaBHEHUH XUMUYECKUX PEAKIUH.
Pacuetsl Mo xuMuyeckuMm ypaBHEHUsIM. PerieHue 3a1a4 Ha HaAX0KJICHHE KOJIUYECTBA BEIIECTBA,
MaccChl WM 00beMa MPOAYKTa PEaKIH 10 KOJIMYECTBY BEIIECTBA, MacCe WIH 00bEMY HUCXOTHOTO
BelecTBa. PacdeTsl ¢ MCIONB30BAaHUEM IMOHATHS «JIOJIsD», KOIAa MCXOJHOE BELIECTBO JAHO B
BHJIE pacTBOpa C 3aJaHHON MAacCOBOW J10J€il PacTBOPEHHOI'O BEIECTBA WM COJACPKUT
ONPEICIICHHYIO JTOJIIO TPUMECEI.
Peakuu paznoxxenus. [loHsaTre o ckopocTn XuMuueckux peakuil. Karanuzaropsl. @epMeHTHI.
Peakmuun coenmunenms. Katanutuueckue ©W HEKaTaTUTHYEeCKuE peakiuu. OOpatumpie U
HeoOpaTUMBbIE PeaKIIHU.
Peakuyu 3amMenieHus. DIEKTPOXUMUYECKUNA PAJ HANPSHKEHU METAJIOB, €r0 MCIOJIb30BaHUE
JUISl TIPOTHO3UPOBAHUSI BO3MOXXKHOCTH MPOTEKAHUsI PeakUuid MEXIy MeTajllaMd U pacTBOpaMu
KHUCJIOT. Peakiinm BBITECHEHUs OJHUX METaUIOB M3 PACTBOPOB UX COJIEH JPYTMMU METAJJIaMHU.
Peakiun oOmena. Peakuuu HeWTpanu3auuu. YcCJIOBUS TNPOTEKaHUS peakuuii oOMeHa B
pacTBopax J0 KOHIA. THUIB XUMUYECKUX peakuil (10 MPHU3HAKY «UHCIO M COCTaB MCXOIHBIX
BEILIECTB M MPOAYKTOB pEaKLMW») Ha MIpPUMEPE CBOMCTB BOAbl. Peakuus pasznoxeHUs -
JJIEKTPOJU3 BOAbl. Peaknum coenvHEHMs - B3aUMOJACHCTBUE BOJABI C OKCHUAAMH METAIJIOB U
HeMertauioB. [lonsTe «ruppokcuas». Peakuuu 3aMeleHus - B3aUMOJIEUCTBUE BOJBI C
MISJIOYHBIMH U IIEIOYHO3EMEITbHBIMU MeTa/ulaMu. Peakiuu oOMmeHa (Ha mpuMepe THAPOJIH3a
cynb(huaa aMIOMUHUS U KapOuaa Kanblus).
Pacuernbie 3amaun. 1. BerumcieHwe mo XWMHUYECKMM YpPaBHEHHUSM MAacChl WM KOJUYECTBA
BEILIECTBA M0 U3BECTHOM Macce WJIM KOJUYECTBY BEIIECTBA OAHOTO M3 BCTYMAIOIIMX B PEAKIIUIO
BEILIECTB WJIM MPOJYKTOB peakiuu. 2. Brruucienne macchl (KOJIMYecTBa BeEIIECTBA, 00beMa)
MPOJIyKTa PEaKIMK, €ClId U3BECTHA MAacca MCXOAHOTO BEHIECTBA, COJAEPXKAIIETO ONPEICICHHYIO
nomto npumecei. 3. Beruncnenune macchl (KOJIMYECTBa BELIECTBa, 00beMa) MPOJyKTa pPeaKiii,
€CJIM U3BECTHA Macca pacTBOPA U MACCOBAsl 10J1s1 pACTBOPEHHOTO BEILECTBA.
Hemonctpauus: I[lpumepsl ¢usnueckux sBIeHUI; a) miuaBieHue mnapaduHa; 0) auddysus
JOYUIUCTBIX BEHIECTB C TOPSIICH JTaMIIOYKH HaKalWBaHUs. [IpuMepbl XUMUYECKHUX SIBICHUMN: a)
ropeHne Maruus; 0) B3auMOJCHCTBUE COJISTHOW KHUCIOTHI C MPaMOPOM WJTM MEJIOM; B) TIOJTyYCHHUE
ruapokcuna Meau (II); 1) pacTBopeHuMe TONYYEHHOTO THIAPOKCHAA B KHUCIIOTaX; )
B3aumojeiicteue okcuga meaum (II) ¢ cepHOM KHCIOTON TpU HarpeBaHUU; €) Pa3IOKEHUE
MepMaHraHaTa Kallusi; ) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.
JlabopaTtopubie onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHHS BOABI U CIIUPTA MO MCUYE3HOBEHHIO
X Kamenb Ha (uiabTpoBanbHOW Oymare. 4. OKuClIeHHE MeIWd B ITUIAMEHU CIHUPTOBKH WM
ropenku. 5. [lomyTHeHnEe U3BECTKOBOM BOJBI OT BBIABIXaEMOTO YIIIEKUCIIOro rasa. 6. Ilomydenue
YTJIEKHUCIIOTO ra3a B3auMOACHCTBUEM CO/BI M KUCIIOTHL. 7. 3aMeIleHue MeIu B pacTBOPE XJI0puaa
meau (II) xenezom.
[TpakTiaeckast padota Ne 3«IIpu3HaKu XUMHUYECKUX PEAKII»
[IpaxTrueckas pabora Ne 4«CBoiicTBa JIEKTPOIUTOBY
[TpakTiaeckast pabota Ne S«PemieHne sKCepuMEHTATBHBIX 33729

Paznen 6. Teopus 3JIEKTPOJMTHYECKONW JUCCOIMALMM M CBOMCTBA KJIACCOB HEOPTraHUYECKUX
COCIMHEHUN

[TonsiTe 00 AMEKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHL. MexaHu3m
JUCCOLIMAIIMU  DJIEKTPOJIUTOB €  Pa3jM4YHbIM  THUIIOM XUMHUYECKOM cBsizu. (CTeneHnb
ANEKTPOIUTHUECKON Arccoruanii. CHIIbHBIE U C1a0ble AIEKTPOJIUTHL.
OCHOBHBIE TOJOKEHHUSI TEOPUH DBIEKTPOJIUTUUECKOW Jucconuanuu. VoHHbIE ypaBHEHHs
peakuuil. YcioBus MpOTEKaHHs] peakiuy OOMEHa MEXIy 3JIEKTPOJUTaMM JO0 KOHIIAa B CBETE
MOHHBIX MpecTaBieHuid. Kiaccudukaiys HOHOB U UX CBOICTBA.
Kucnotsr, ux knaccudukarus. Jlucconuanusi KUCIOT U UX CBOMCTBA B CBETE TEOPHUH
ANEKTPOIUTUYECKOHN Arcconranni. MoneKyIsipHble U HOHHbIE YPABHEHUS PEaKUid KUCIIOT.
B3anmoneiicTBre KUCIOT ¢ METAJTIAMH. DJIEKTPOXUMHUYECKUN AT HAMPSHKEHUN METAJIOB.
B3aumMopeiicTBue KHCIOT C OKCHAaMH METAJLIIOB. B3anmoielicTBrE KUCIOT ¢ OCHOBaHUSIMU -
peakmus HelTpanusanuu. B3anmoaeiictBre Kucior ¢ consimMu. Mcmonp30Banme TaOIuIlbI



PacTBOPUMOCTH JJISI XaPAKTEPUCTUKU XUMHUECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux Kinaccudukamus. Jlucconnanusi OCHOBaHUA U UX CBOMCTBA B CBETE TCOPHH
AIEKTPOIUTUYECKON AUCCOMAalnU. B3auMoaencTBue OCHOBAaHUM C KMUCIIOTaMH, KUCJIIOTHBIMU
OKCcHJIaMU U cojsiMu. Mcronb3oBanue TabIUIbl paCTBOPUMOCTH JJIsl XapaKTEPUCTUKH
XUMHUUYECKUX CBOWCTB OCHOBaHMM. Pa3iiokeHre HEpaCTBOPUMBIX OCHOBAHUI MPU HATPEBAHUU.
Comnm, ux kaccuuKaIys U JUCCOIMAIUS PA3IMIHBIX THIOB cojieii. CBOMCTBA COJEH B CBETE
TEOPHUU DIIEKTPOIUTUYECKON AUCCOUMau. B3auMoaerncTBue Conel ¢ MeTaJlJIaMt, YCIIOBHS
MIPOTEKAHUs ITUX peakluil. BzanmoelicTBre conel ¢ KUCI0TaMH, OCHOBAaHUSMH M COJISIMU.
Hcnonb3oBanne TaOIUIIBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKA XUMHUUYECKUX CBOMCTB COJICH.
O06001menune cBeaeHnit 00 OKCHIax, MX KIaCCU(PUKAIINA U XUMUYECKUX CBONCTBAX.
['eneTnueckue psabpl METAJUIOB M HEMETAJUIOB. [ eHeThuecKas CBA3b MEK/y KllacCaMu
HEOPraHWYECKUX BEIIECTB

OKHCIIUTETHbHO-BOCCTAHOBUTEIbHBIE peakiui. OKUCIUTENb U BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHUE.

Peakinu noHHOTO 0OMEHA M OKUCIUTEIHFHO-BOCCTAHOBUTEIbHBIE peakiuu. CoCTaBIeHHE
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMil METOI0M JIEKTPOHHOTO OaaHca.
CBoiicTBa MPOCTHIX BEIIECTB - METAINIOB U HEMETAJNIOB, KMCIIOT U COJIEH B CBETE MPEACTABICHUI
00 OKHMCIIUTENBHO-BOCCTAHOBUTENBHBIX MpOlLEccax.

Hemonctpauuu. VcnibiTaHue BELIECTB U X PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCUMOCTD
3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluu. BzauMoaencTeie NuHKa ¢ cepoi,
cosistHOM kucnoroi, xaopunom meau (II). l'openne maruusi.

JlaGopaTtopHbie onbITHI. 8. Peakmuu, XxapakTepHbI€ JIJIs1 PACTBOPOB KHUCIIOT (COJISTHOM M
cepHoid). 9. Peakiuu, XxapaktepHble AJi1 pacTBOPOB 1enouei (TUIPOKCUI0B HATPUS WU KaJIus).
10. IlomyuyeHue u cBOiCTBa HEPACTBOPUMOTO OCHOBaHHUS, HanpumMep ruapokcuaa meau (11). 11.
Peakiuu, xapakTepHble A7l pacTBOPOB colielt (Hampumep, s ximopuaa meau (I1)). 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 « TaiiHbI BOABD)

PactBopuMocTs coneili B Boge. uznueckue ABICHUS B XUMUN: TUCTULUIALMS, KPUCTAIUIA3ALINS,
BBITAPUBAHNE W BO3TOHKA BEIIECTB.

SIBneHus, CBSA3aHHbBIE C U3MEHEHHEM COCTaBa BEIIECTBA, - XUMHUUYECKUe peakiuu. [ToHstre 06
9K30- ¥ YHAOTEPMHUYECKUX peaKIuaX. MeXaHu3M IUCCOLMAIMU SIIEKTPOIUTOB C PA3IMYHBIM
TUIIOM XUMUYeCcKoil cBsi3u. Bona B npupone. KpyroBopot Bojsl B mpupoe. Puznueckue u
XUMHUYECKHE CBOMCTBA BO/IbI. PacTBOpHI. PacTBOpMOCTE BeniecTB B BoAe. KoHueHTparus
pacTtBOpoB. MaccoBas 10715 paCTBOPEHHOIO BELIECTBA B PACTBOP

[Ipaktuueckas pabota Ne 1«IIpaBuiia TeXHUKH 0€30MACHOCTH TIPHU pabOTEe B XUMHUECKOM
kabuHete. JlaboparopHoe oOopyI0BaHKE U OOpaIleHHue C HUM»

[IpakTiueckast padota Ne 2« AHanu3 MOYBBI U BOJBD)
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3. TemaTnuyeckoe MIIAHMPOBAHHE

Ne HasBanmue pasneina Koi-Bo

n/n 4acoB

1. [TepBoHavabHBIE XUMUYECKUE TTOHSATHS 6

2. ATOMBI XUMHUYECKHX DJIEMEHTOB 10

3. IIpocTrie BemecTBa 7

4, CoenuHenns XUMAYECKUX JJIEMEHTOB 11

5. H3MeHenus1, mpoucxoAsamme ¢ BeecTBaMu 16

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

Ne Ha3Banue pa3nena/TeMbl ypoKoB

n/n

HepBOHaqanbnme XUMHYCCKHUEC TTOHATUA

Xumusg — 4acTh ecrecTBO3HaHud. [Ipenmer xumuun. Benjecta

IIpeBpaiiienus BemiecTs. Poiab XMMHUU B )KU3HU YeJIOBEKA

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

Xumuueckue GopMyIibl, OTHOCUTENIbHAS ATOMHAsL M MOJICKYJISIpHAsi MAacChl

N[N |—

Monyns 1 TIlpaktuueckas pabora Nel «Ilpuembl oOparieHusi ¢ 1a0OpaTOPHBIM
000pYyI0BaHUEM)

6

Monyns 2 IIpakTudeckas padora Ne2 « AHajIM3 IMOYBBI U BOJBD)

ATOMBI XUMHYECKHX 3JIEMEHTOB

7 OcHOBHbIE CBEICHUS O CTPOCHUHU aTOMOB. 30TONBI.

8 CtpoeHHE IEKTPOHHBIX 000JI0YEK aTOMA.

9 [lepnonnueckuil 3aKOH M NEPUOAUYECKAs CHCTEMa XMMHYECKUX 3iieMeHToB J[.M.
Menneneena.

10 Ilepnonnueckas cucrtema xumudeckux aviemeHToB J[. M. MenpaeneeBa u crTpoeHue
aTOMOB

11 HonHas cBs3b

12 KoBasieHTHast HenoJsipHasi CBA3b.

13 Monayns3 KoBasieHTHast HoJIsipHas CBS3b.

14 Mertajuinueckas CBsi3b

15 O06o001mieHrne 1o TeMe «ATOMbBI XUMHUYECKHX JIEMEHTOBY

16 Kontponbhas padota Nel 1o reMe «ATOMBI XUMHUECKUX 3JIEMEHTOBY»

IIpocThie BemecTBa

17 [IpocTeie BelecTBa — METaJUIBbI.

18 [IpocThie BelecTBa — HEMETAJIIBI.

19 KosmmuectBo BemectBa. MossipHas Macca

20 ModsipHblii 00beM ra30B. 3aKOH ABOTaPO

11



21

Pemenue 3aga4 Ha HaAXOXICHHC « KOJIHMYCCTBA BEIICCTBA

22

Pemrenue 3aJa4 Ha HaXO0XJACHHUEC MOJIAPHOI'O o0beMa ra3oB

23

Ypoxk 00001IeHNs], cCUCTeMaTH3aIMK 3HaHUH 1Mo Teme «lIpocThie BerecTBay

COQ).II/IHBHI/IH XUMHNYECKHUX IJICMECHTOB

24 CteneHb OKUCIICHUS M BaJICHTHOCTb.

25 Bakneimme Kiracchl OMHAPHBIX COCTMHCHUM

26 Monayns 4 Boga. Posibs Bogbl B ipupoie

27 Moayns 5 OcHOBaHMS.

28 Kucnotsl.

29 Comu.

30 KoutpoJabsHnas padora 3a 1 moaxyroaue

31 Kpucramnueckue pemerku

32 Moaynb 6 HucTsie BeliecTBa U CMECH

33 Monyns 7 MaccoBas u 00beMHasi 1071 KOMIIOHEHTOB CMECH (pacTBopa)

34 Pemrenue 3a1a4 Ha HAXOXKJEHUE MACCOBOM JI0JIM paCTBOPEHHOTO BEIIECTBA

HN3mMeHeHUs1, MPOUCXOASIIIIHE C BelleCTBAMHU

35 Mopynbs 8§ dusnveckue sBICHUS

36 XUMUYECKHUE SIBJICHUS

37 Moayns 9 XuMnueckue peakiuu

38 Moayiab 10 Ilpaktrueckast pabota Ne 3 «IIpu3HaKU XUMHUYCCKUX PEAKITUID)

39 XUMHUYECKUE YPABHECHHUS

40 | Moayns 11 Peakiuu coenuHeHust

41 Peakiun pasnoxxkeHus

42 Monayns 12 Peakiuu 3amenieHust

43 Peakiuu 3amenieHust mo 3J1eKTPOXUMUYECKOMY DSy

44 Peakimu oomena

45 THUIIBI XUMHUYECKUX pPEaKLIMil

46 Monaynb 13 Tunbl XUuMHUYECKUX PEaKIMil Ha MPUMEPE CBOMCTB BOJIbI

47 PacueTsl Mo XUMUYECKUM YpaBHEHHUSIM, Ha HAXO0KICHUSI MacChl BEIIECTBA

48 PacdeTsl M0 XUMHUYECKHUM YpaBHEHHUSIM, HAa HAXO0XKJICHUE MAaCCOBOM JI0JM MTPUMECH

49 Moayns 14 O6o0menne 3HaHWKA 10 Teme «MI3MeHeHus, MPOUCXOANINE C
BEILIECTBAMMY

50 Kontponbnas pabora Ne 3 «VI3MeHeHHUs, TPOUCXOISIINE C BEIIECTBAMU. XUMUYCCKUE

peaKIInny

PactBopsl. PacTBOpenue

51 Monynb 15 PacTBopeHue. PacTBOpuMOCTb BELIECTB B BOJE

52 Moaynb 1690eKkTpoauTUyecKas 1uccouaus

53 OcHoBHBIE noJI0)KeHHs TO]]

54 Jlmccomuanuys KUcIIoT, CoJIeH 1 OCHOBaHMH

55 Monynb 17 Ilpaktuueckas pabora Ne 4 « CBOMCTBA DJICKTPOIUTOBY

56 Wonnble ypaBHEHUS

57 KuCIIOTBI B CBETE 3JICKTPOTMTHYECCKOM TUCCOITUAITAN

58 OcHoBaHusl, UX Ki1accUpUKaLM

59 Monaynb 18 CBoMCTBa OKCHIIOB

60 Conu, ux kiaccuuKaIus U TUCCOMAIUS PAa3JTUIHBIX TUIIOB COJICH

61 ITpakTrueckas pabora Ne 5 «PerieHre SKCIepUMEHTAIBHBIX 33124

62 Monyns 19 T'enHernueckass CBSI3b MEXIy OCHOBHBIMU KIJIacCaMH HEOPTraHUYECKUX
COCJIMHEHU I

63 Monayns 20 Penenue 3a1a4 Ha BEIYMCICHUE MAaCCOBOM J0JIM PACTBOPEHHOTO BEIIECTBA

64 O600menue 3Hanmii o TeMe «PactBopsl. PactBopenue
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65

HpOMe)KyTO‘-IHaH aTTeCTallud

66 OKHUCIUTEIBbHO — BOCCTAHOBUTEIBHBIE PEAKIIUU
67 OKHCIIUTENh U BOCCTAHOBUTEIb, MPOIECCHl BOCCTAHOBIICHUS U OKUCIICHUS
68 CBOMCTBa KJIACCOB HEOPTraHUYECKHUX COEUHEHHI B CBETE OBP

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