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Pabouas mporpamma o xumuu Uit 9 Kjlacca COCTaBJIEHA HA OCHOBE

- ®enepanbhoro I'ocynapctBenHoro OO6paszoBatensHoro Cranmapra OcHoBHoro OOmiero
OO6pa3zoBaHus.

- [IpumepHOI mporpaMmMbl OCHOBHOT'O 001IIEr0 00pa30BaHUs 110 XUMUHU

- OCHOBHOM 00pa30BaTEIBHOM MPOTPaMMBI OCHOBHOrO 001mero oopaszoBanus MOY
«Cpennss mkoma Ne 6».

[Tporpamma opueHTHpoBaHa Ha Hcnosb3oBaHue yueOHuka: O.C.I'abpuensa 9 kmace ,M.,
Hpoda, 2015

[Tporpamma paccuurana Ha 68 wacos ( 2 waca B Henenmo) B 9 kiacce.

I[lnanupyemble pe3yabTaThl 0CBOEHHUS Y4€OHOI0 MpeIMeTa

JIN4HOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBOEl STHUYECKON NPHUHAIJICKHOCTH, 3HAHUE HCTOPUM XUMHUU M BKIAJa
POCCUMCKON XMMUYECKOM HAYKH B MUPOBYIO XHUMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOILICHUS K IIO3HAHUIO XHMHHU; TOTOBHOCTH W
CTIIOCOOHOCTH O0YYAOLINXCSl K CAMOPA3BUTHIO U CaMO0O0OPa30BaHUIO HA OCHOBE M3YUEHHBIX (haKTOB,
3aKOHOB U TEOPU XUMHH; OCO3HAaHHOTO BBIOOPA U TIOCTPOCHNUE HHIUBUAYATIbHONW 00pa30BaTeIbHON
TPacKTOpUH;

3) @opmuposanue UETOCTHON €CTECTBEHHO-HAYYHOW KApTHHBI MHpPa, HEOThEMIIEMO
Y4acTbIO KOTOPOH SBJISIETCS] XUMUYECKasi KapTUHA MUPA;

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO DPa3BHUTHSI HAyKH H
0OLIECTBEHHOMN MPAKTUKH, B TOM YUCJIE U XUMUYECKUM;

5) oceoenue colMaNbHBIX HOPM, MIPABUII TIOBEACHHUSI, PoJicii U (OPM COLUATTBHOMN KU3HH B
colluyme, MPUPOAE M YACTHOM KHU3HM HA OCHOBE 3KOJOTMYECKOW KyIbTYphl M 0O€30MacHOTO
oOpallleHus C BeIleCTBaMU U MaTepuallaMu;

6) gopmuposanue KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHKAMH H
B3POCIBIMH B TIpoliecce oOpa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOU, YI4EOHO-UCCIEq0BATEIbCKOM,
TBOpLIeCKOI\/JI " IPpYyrux BUJA0B ACATCIIBHOCTHU, CBA3AHHBIX C XUMHEN.

MeTaﬂpelIMeTHblMl/l pe3yjbTaTaMu OCBOCHHA  BBITYCKHHKaMHU OCHOBHOM  TITKOJIBI
ImporpaMmsal 110 XUMHUHU ABJIAKOTCA:

1) BmageHWe YHUBEPCAILHBIMUA €CTECTBCHHO-HAYYHBIMH  CHOCOOAMH  JCSITEIBHOCTH:
HaOIo/IeHne, U3MEPEHUE, SKCIIEPUMEHT, yueOHOe HUCCIIeJOBaHHE; TPUMEHEHHE OCHOBHBIX METO/IOB
Mo3HaHUs (CHCTeMHO-MH()OPMAIIMOHHBIM aHaln3, MOJEIHPOBAHKE) IS HM3YYEHUS Pa3IMYHBIX
CTOPOH OKPYKAIOLIEH IEHCTBUTEIILHOCTH;

2) WCIONb30BaHHE YHHBEPCAIBHBIX CIOCOOOB  JICITENBHOCTH IO PEIICHHIO MPOOIeM |
OCHOBHBIX MHTCJUICKTYAJIbHBIX onepaunﬁ: HCIIOJIB30BaAHNUE OCHOBHBIX MHTCIIJICKTYAJIbHBIX or[epaunﬁ:
(dhopMymMpoBaHHUE TUIIOTE3, aHAJIW3 U CHHTE3, CPAaBHEHHE, 0000IICHIE, CHCTEMATH3AITHs, BHISBIICHHE
MMPUYUHHO-CJIICACTBCHHBIX CBS[BefI, IIOMCK aHaJIOI'OB,

3) yMeHHe reHepupOBaTh HIICH U ONPEICIIATh CPEICTBA, HEOOXOMMBIC IS UX PeaU3alluu;



4) ymMeHHe ONpeNersITh [eNU U 3aJa4l IS TEIbHOCTH, BRIOUPATh CPEICTBA peaTU3alliu LIEN
Y MIPUMEHSITh MX Ha MPAKTUKE;

5) WMcnonb30BaHKMEe PA3IMYHBIX HCTOYHUKOB IS TOJTYYCHUS] XUMUYECKOM HH(pOpMAaIInH.

IIpeaMeTHBIMHU pe3yJIbTATAMHM OCBOCHHUS BBIITYCKHUKAaMH OCHOBHOW IIKOJIBI MPOrpaMMBbI
110 XMUMUU SIBJISIOTCS:

1 B no3naBatenbHoO# chepe:

- JIaBaTh OIPENENICHHs M3YYCHHBIX IOHSTHIA: BEIIECTBO (XMMHYECKHH AJIEMEHT, aTOM, WOH,
MOJIEKYJ1a, KPUCTAIUTMYECKast pEelIeTKa, BEIECTBO, IPOCTHIC U CIIOXKHBIE BEIIECTBA, XUMUUECKas (op-
MyJa, OTHOCHTENIbHASI aTOMHAsl Macca, OTHOCUTEIIbHAS MOJIEKYJISIpHAsl Macca, BaJIGHTHOCTh, OKCUJIBI,
KHUCJIOTBI, OCHOBAHUS, COJIM, aM(OTepHOCTb, MHAMKATODP, MEPUOTUYECKUN 3aKOH, MEPHOANYECKas
cucTeMa, TepHOAMYecKas TalluIa, HW30TONbI, XWMHYECKasi CBS3b, AJIEKTPOOTPHUIATEIHHOCTD,
CTENIEHb OKUCIICHUS, AJIEKTPOJINT); XUMHUYECKasi peakius (XMMHUECKOE ypaBHEHHE, T€HETHUYECKast
CBSI3b, OKHCJIECHHE, BOCCTAHOBJICHHE, O3JEKTPOIUTHYECKAs TUCCOIMALUs, CKOPOCTh XHUMHYECKOU
peaKkIumn);

- hopmynupoBath nepuoandeckuii 3akon J[.M.MenaeneeBa 1 packpbIBaTh €ro CMbICI;

- ONHCHIBATh JIEMOHCTPALIOHHBIE W CaMOCTOSTEIBHO IPOBEICHHBIE SKCICPUMEHTHI,
UCTIOJIB3YS JJISl 9TOTO €CTECTBEHHBIN (PYCCKHIA, POJJHOI) S3BIK U SI3BIK XUMHU;

- OIMCBHIBATh M Pa3IN4aTh M3YYCHHBIE KIIACCHI HEOPTaHMYECKUX COCAMHEHHH, MPOCTHIE U
CIIOKHBIE BEIIECTBA, XUMHYECKHE PEaKIIHH;

- KITacCU(pUIMPOBATh U3YIEHHBIE OOBEKTHI U SBJICHUS;

- HaOmonmarh JEMOHCTPHPYEMbIE W CAMOCTOSITENIFHO IPOBOJMMBIE OIIBITHI, XMMHUYECKHE
pEeaKIMu, TPOTEKAIOIIHE B IPHPOJIE U B OBITY;

- JenaTb BBIBOJABI M YMO3AKIIOYEHHS K3 HAOMIOACHHWH, W3yYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BELECTB MO aHAJIOTUU CO CBOMCTBAMHU
U3YyUYEHHBIX;

- CTPYKTYpUPOBaTh U3y4YEHHbIH MaTepHal U XUMUYECKYI0 MH(OpMAIHIO, TOJYyYEHHYIO U3
JIPYTUX UCTOYHUKOB;

- MOJICIUPOBATh CTPOEHHE aTOMOB JJIEMEHTOB MEPBOTO - TPETHETO MEPHOIOB, CTPOCHHE
MPOCTEUIINX MOJIEKYIL.

2. B nenHocTHO-OpuEHTaIMOHHOM cdepe:

- QHAJTM3UPOBaTh M OLIEHMBATh IOCIEJCTBHUSA JJIS OKpY)Karomied cpeabl ObITOBOW u
MIPOU3BO/ICTBEHHOH JIEATEIbHOCTH YeJIOBEKa, CBA3aHHOMU C 1epepaboTKON BEIECTB;

- pa3bACHATH Ha MpHUMepax (MPUBOIUTH NMPUMEPHI, MOATBEPXKIAIOIINE) MaTepHaIbHOe
€IMHCTBO W B3aMMOCBSI3b KOMIIOHEHTOB >KMBOH M HEXHBOW MPUPOJIBI M YEJIOBEKA KAaK Ba)KHYIO
9acTh 3TOTO €AMHCTBA;

- CTPOHWTH CBOE IOBEIECHHE B COOTBETCTBUHU C MPHHIMIAMH OEpEKHOTO OTHOIICHUS K
MIPHUPOJIE.

3. B tpynosoii chepe:

- IUIAHUPOBATh U MPOBOJUTH XUMHUECKUI SKCIIEPUMEHT;

- HCIOJb30BaTh BELIECTBA B COOTBETCTBUU C HMX IpeJHa3HAuUCHHEM U CBOWCTBaMH,
OINMCAaHHBIMH B HHCTPYKLHUAX 110 IPUMEHEHHUIO.

4. B cdepe 6e3onacHoCTH KHU3HEIEATETBHOCTH:

- OKa3bIBaTh MEPBYIO TIOMOIIH TIPU OTPABIIECHHSIX, 0XKOTaX U JIPYTUX TPaBMax, CBI3aHHBIX C
BEIIECTBaMH U J1a0OPaTOpPHBIM 000pYI0BaHUEM.



[Inanupyemble npegMeTHbIE Pe3yabTAThI

OcHOBHbIE MOHATHS XUMHHU (YPOBEHb AaTOMHO-MOJIEKY/ISPHBIX MpPeICTaBJIeHMIl)

BrinmyckHuK Haydures:

* ONIMCBHIBATh CBOWCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACHAS HX
CYIIECTBEHHBIE PU3HAKY;

* XapaKTepu30BaTh BEIECTBA II0 COCTaBy, CTPOEHUIO M CBOWCTBaM, YCTaHABIUBATh
MIPUYKUHHO-CJIEICTBEHHBIE CBSI3U MEX/y TaHHBIMU XapaKTEPUCTHUKAMU BEIIECTBA;

* PACKpBIBATh CMBICJI OCHOBHBIX XUMUYECKHUX MOHSATUI «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AJIEMEHT», «IPOCTOE BELIECTBOY», «CJIOXHOE BEUIECTBOY», «BAJICHTHOCTH», HCIOJb3YS 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT M CYIIHOCTb
XUMHUYECKHUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPABHEHUN;

* CPaBHMBATH 110 COCTaBY OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

* 1aBaTh CPABHUTEJBHYIO XapaKTEPUCTUKY XUMHUYECKHMX DJIEMEHTOB U BaKHEHIINX
COEIMHEHMI €CTeCTBEHHBIX CEMEHUCTB IIEIOYHBIX METAJNIOB U FaJIOr€HOB;

* M0JIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TOCYI0H;

* IPOBOJIUTH HECJIOXHBbIE XUMUYECKUE ONBITHI W HAOMIOACHUS 32 M3MEHEHUSIMU CBOMNCTB
BEIIECTB B TMpoOIlecCe WX MPEeBpAIICHUH; COOM0JaTh MpaBHia TEXHUKH O€30MacHOCTH TpHU
MIPOBE/ICHNHU HAOIIIOICHHU U OIBITOB;

* pa3nu4aTh OAKCHEPUMEHTAIBHO KHUCJIOTHI M IIENOYH, TOJNB3YsACh HWHAWKATOPAMH,
0CO3HaBaTh HEOOXOAMMOCTh COONIOZCHHS Mep 0e30MacHOCTH NpU OOpAIIeHWH C KUCIOTaMHU M
[eJI0YaMHU.

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMbCA:

* 2PAMOMHO 00PAAMBCS C BEULECTNBAMU 8 NOBCEOHEBHOU HCUSHUL,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUs. NPABUTL IKOIOSULECKU De30NACHO20 NO8eOeHUs
8 OKpYoicaloweli npupooHol cpede;

* NOHUMAMb CMbICA U HE0OX0OUMOCMb COON0OeHUs NPeONnUCAHUl, npeorazaemvlx 8
UHCMPYKYUSX NO UCHOTb308AHUIO IEKAPCME, CPEOCmE DbIMOBOU XUmMuu u op.;

* UCNOL308aMb  NPUOOpPemEHHble  KNI04egble  KOMNEeMEeHMHOCMU  Npu  GbINOJIHEHUU
UCC1e008amenbCKUX NPoOeKmos Nno U3YYeHUuro C80Ucms, cnocobo8 NonyueHus: U pacno3HaA8aAHUs
sewecma;

* pazsuBamsd KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeocmed YCMHOU U
NUCOMEHHOU KOMMYHUKAyuu npu pabome ¢ mMeKCmamu Y4yeOHUKA U  OONOJHUMENbHOU
JUMepamypotu, CnpasoyHviMu madbauyam, nNposeisims 20MOSBHOCHb K YBANCEHUI0 UHOU MOUYKU
3penust npu 06CyrHcOeHuU pe3yIbmamos 8blNOJIHEHHOU pabomul,

* 00beKMUBHO OYeHUsamvb UHDOPMAYUIO O Bewjecmeax U XUMUYEeCKUX Nnpoyeccax,
KpUumu4ecku OMHOCUMbCA K NCEBOOHAYUHOU UHoOpmayuu, HeooOpoco8ecmHol peKiame,
Kacaoujenucs UCNoIb308AHUS PA3TUYHBIX 8eULeCTNE.

Ilepuoanyeckuii 3aKOH W TEPUOAMYECKAs] CHCTeMAa XHMHYECKHX 3JIeMEHTOB
. U. MenpaeneeBa. CTpoeHue BemecTsa

BrInycKHUK HAy4UTCS:

* KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI HA METaJUIbl, HEMETAJUIbI, JJIEMEHTBI, OKCHJIbI
W THIPOKCHIBI KOTOPHIX aM(pOTEPHBI, © MHEPTHBIC AJIEMEHTHI (Ta3bl) Ui OCO3HAHUS BAKHOCTU
YIIOPSITIOYEHHOCTH HAYYHBIX 3HAHUIA;,

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menneneena;



* ONUCHIBATH U XapaKTEpU30BaTh TAOIMYHYIO (DOpPMY MEPUOANUECKON CUCTEMBbl XUMHUUECKHUX
AJIEMEHTOB;

* BBISIBIISAT 3aBHCHMOCTH CBOWMCTB BEIIECTB OT CTPOCHHS MX KPUCTAJLUTUYECKHX PEIIETOK:
WOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX, METAJUTHUECKUX;

* XapaKTepU30BaTh XWMUYECKUE JJIEMEHTHI W WX COCAUHCHHS HA OCHOBE IIOJIOKEHUS
AJIEMEHTOB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHSI UX aTOMOB;

* ONUCHIBATh OCHOBHBIE ATanbl OTKphITU Jl. . MeHeneeBbIM NepUOANYECKOTO 3aKOHA U
MEePUOJNYECKON CHCTEMbl XUMHUYECKHX OJJIEMEHTOB, H3Hb KM MHOTOOOpa3HYI0 HaydHYIO
NEeSITeNIbHOCTDh Y4EHOTO;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHYECKOE 3HAUCHHE IMEePHOJUYECKOr0 3aKOHA U
IIEPUOINYECKON CUCTEMBI XMMUYECKUX IeMeHTOB [I. 1. Menneneesa;

* OCO3HABaTh HAYYHBIC OTKPBITUS Kak pe3yabTaT JUIMTEIbHBIX HAOJIONCHUH, OMBITOB,
Hay4HOU ITOJIEMHMKH, ITPEOIOJICHHS TPYAHOCTEH U COMHEHUM.

Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* 0CO3HABAMb 3HAYEHUE MeoPemUYecKux 3HAHUU Ol HNPAKMUYECKOU OesmelbHOCU
uenogexa,

* ONUCHIBAMb U3VYEHHbIE 00BEKMbl KAK CUCTEMbL, NPUMEHSS I02UK)Y CUCIEMHO20 aHAU3A,

* NPUMEHAMb  3HAHUSL O 3AKOHOMEPHOCMAX NEPUOOUHECKOU CUCeMbl  XUMUYEeCKUX
971eMEeHMO8 Ol 0OBACHEHUsL U NPEOBUOCHUsL CBOUCME KOHKPEMHbIX 8eUjeCe;

* Pa3zeuUBaAMbd UHOOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPeOCmBoM YeuyOieHus 3HAHUl 00
UCmopuu CMaHo81eHUsl XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NepuoOUYecKo20 3aKOHA KAaK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObl, A MAKIHCE O COBPEMEHHBIX OOCMUIICEHUAX HAYKU U
MexXHUKU.

MHoroo0pa3ne XMuMHU4eCKHX peakuui

BhInycKHUMK Hay4uuTCSA:

* O0OBACHATH CyTh XUMHUYECKUX MTPOLIECCOB M UX MPUHLMIHAIBLHOE OTJINYHE OT (PU3NUYECKUX;

* Ha3bIBATh MIPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEaKIIN;

* YCTAaHABJIMBATh NPHUHAUIEKHOCTh XHMHUYECKOM pEaKIUH K ONpeAeNEHHOMY THUIIY IO
OJTHOMY M3 KJIacCU(QHUKAIMOHHBIX NPHU3HAKOB: 1) MO 4YHMCIy M COCTaBy MCXOJHBIX BEIIECTB U
MPOJAYKTOB pPEAaKIUU (peakuuu COEAMHEHUsS, pAa3JIOKEHHs, 3aMelleHuss u oOMmeHa); 2) 1o
BBIJICJICHUIO WM TOTJIOUICHUIO TEIUIOTHI (peakiuu 3K30TepMUYECKHE U SHAOTepMUYECKue); 3) 1o
U3MEHEHMIO  CTEMEeHEH OKUCIEHUS XHMHUYECKUX  JJIEMEHTOB  (peakiuu  OKHCIUTENbHO-
BOCCTAHOBUTEIIBbHBIE); 4) 110 0OpaTUMOCTH Tpoliecca (peakiuu o0paTUMbIe 1 HEOOpaTUMBbIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKHX PEaKLUii;

* Ha3bIBaTh (DAKTOPBI, BIUSAIOIINE HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS;

* COCTaBIIATh YPABHEHUS JJIEKTPOJIUTHYECKON JHUCCOLMALNN KHCIOT, LIENOYEH, COJIeH;
MOJIHbIE W COKpalI€HHbIE HOHHBIE YpaBHEHMsI peakiuil oOMeHa; YpaBHEHMS] OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi;

* IPOTHO3UPOBATh MPOIYKTHl XMMHUYECKHX peakuuil mo (Gopmyliam/Ha3BaHUSIM HCXOTHBIX
BEIIECTB; ONPEILIIATh HCXOJHBIE BEIeCTBA O (hopMysIaM/Ha3BaHUSAM MPOITYKTOB PEAKIIUY;

* COCTaBJISITh YpPaBHEHUS PEaKIMif, COOTBETCTBYIOUIMX IOCIEI0BATEIBLHOCTH («IIETIOUKE))
MIPEBPALIEHUI HEOPraHNYECKHUX BELIECTB Pa3IMYHbIX KJIACCOB;



* BBIIBIIITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTEIBCTBYIOIIME O IPOTEKAHUU
XMMHYECKON PEAKIINU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;

* OIIPENENATh XapaKTep Cpelbl BOJHBIX PAcTBOPOB KUCJIOT U ILIENOYEH MO HM3MEHEHHIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJUTh KAa4YECTBEHHBIC pPEaKLUHU, MOATBEP)KIAIOIIME HAlIW4YMe B BOJHBIX PACTBOPAX
BELIECTB OTACIBHBIX KATHOHOB U aHHMOHOB.

Buinyckuux nonyuum 603mMO0ACHOCb HAYYUMbCA:

* COCMAsaAmb MOAEKYAAPHbIE U NOJHbIe UOHHbIE YPAGHEHUS NO COKPAUWEHHLIM UOHHBIM
YDA6HEHUAM,

* NPUBOOUMb NPUMePbl PeaKyull, NOOMBEEPIHCOAIOUWUX CYUeCMBOBAHUE B3AUMOCEAIU MENCOY
OCHOBHbIMU KIACCAMU HEOP2AHUYECKUX 6€U{eCE;

* NPOCHO3UPOBAMb  PE3YIbMAmMbl  8030€UCMEUS.  PA3IUYHBIX (PAKMOPO8 HA U3MEHEeHUe
CKOPOCMU XUMUYECKOU PeaKyul;

* NPOCHO3UPOBAMb  PE3VIbMAmbl  6030€UCMBUs  PA3IUYHbIX  (DAKMOPO8 HA  CMewjeHue
XUMUYECKO20 PABHOBECUI.

MHuoroo0pa3ue BemecTn

BoinyckHUK HayuuTCS:

* OIpENENATh IPUHAUIEKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY U3 HM3YYEHHBIX
KJIaCCOB/TPYIII: METAJUIBI U HEMETAJUIBI, OKCU/IbI, OCHOBaHHS, KUCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 110 X Ha3BAHHSM;

* OIIPEIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (HOPMYJIbl HEOPraHMYECKMX COEJAMHEHHH I10 BaJEHTHOCTSIM U CTENEHSIM
OKHCJICHHs JIEMEHTOB, a TAaKXKe 3apsi/iaM MOHOB, YKa3aHHBIM B TaOJHIle pacCTBOPUMOCTU KHCIIOT,
OCHOBAHHWH U COJIEH;

* O0OBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUs (PU3MYECKMX U XMMHUYECKMX CBOWCTB MPOCTBIX
BELIECTB (METAJUIOB U HEMETAJJIOB) M X BBICHIMX OKCHJOB, OOPa30BAHHBIX 3JIEMEHTAMU BTOPOIO U
TPETHETO NMEPUOJIOB;

* Ha3bIBaTh OOIME XMMHUYECKHE CBOWCTBA, XapaKTE€pHbIE JUISl TPYII OKCHUJOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHble M KaXJOro M3 KJIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJNUTH  TIPUMEPHI  PEAaKLMM,  MOATBEPKAAOIIMX  XMMHUYECKHE  CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUI U COJIEH;

* ONpENENSATh BEIIECTBO-OKUCIUTENb M  BEIIECTBO-BOCCTAHOBHUTENh B OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUsIX;

* COCTaBJIATh OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (ISl M3YYEHHBIX peakuui) 1o
MIPEIJIOKEHHBIM CXeMaM peaKkiuit;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMHUECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEUIECTB;

* IPOBOJIUTH JTaOOPATOPHBIE OMBITHI 1O MOJIYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOZOPOJA, KHCIOpPOJA, YIVIEKHCIIOTO raza, aMMHaka; COCTaBJISATb YPABHEHMSI COOTBETCTBYIOIIMX
peaKuuid.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

* NPOCHO3UPOBAMb XUMUYECKUE CE0UCNEA 6eujeCmé Ha OCHO8e UX COCMA8a U CMPOEHUSA,



* IPOCHO3UPOBAMb ~ CHOCOOHOCMb — GewjeCmed  NPOAGIAMb  OKUCTUMENbHble Ul
80CCMAHOBUMENIbHbIE CBOUCMBA C YUEMOM CMmeneHeu OKUCIEHUSl DNIeMEHMO8, 6X00SAUWUX 6 €20
cocmaes;

* BbIAGIAMb CYWECMBOBAHUE 2EHEMUYECKOU 63AUMOCEA3U Mexcdy Beuwecmedamu 6 psoy:
npocmoe 8ewjecmeo — OKCUO — 2UOPOKCUO — CONlb,

* Xapaxmepuzoeams 0coovie COUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* IPUBOOUMb NPUMEPHI YPABHEHUN PEaKYUll, JeHCaAuUX 8 OCHO8E NPOMBIULIEHHBIX CNOCOO08
NOLYYEHUsL AMMUAKA, CEPHOU KUCTIOMDbL, YY2YHA U CIMATU,

* onucvlBams usuUecKue U XUMUYECKUe NPOYeccyvl, AGIAWUECs YACMbl0 KPY208OpOmda
geuyecms 6 npupooe;

* 0P2aHU306b16aMb, NPOBOOUMb  VUEHUUeCKUe HNpoeKmvl No UCCIe008AHUI0  C8OUCME
geujecms, UMEWUX 8A}CHOE NPAKMUIecKoe 3HaueHue.

CoaepixkaHue 0CHOBHOI0 0011ero od0pa3opanus no XuMuu

9 kanacc

BBenenue. O0masi XxapakTepuCcTUKA XUMHYECKHX 3JIEMEHTOB U XUMHMYECKHUX PeaKiuii
IMepuonuveckuii 3akon u Ilepmoamyeckasi cucrema xumu4yeckux iementoB JI. W.
MenneiaeeBa

XapakTepucTuKa 3JIEMEHTA 0 €ro MnojokeHuto B Ilepuonnueckoil cucreMe XMMHUYECKHX
snementoB [[. 1. MenneneeBa. CBOMCTBAa OKCUIOB, KUCIOT, OCHOBAHUH MU COJIEM B CBETE TEOPUU
BJIEKTPOIUTUYECKON AUCCOIMALIMMN U OKHUCIICHUS-BOCCTAHOBJIEHUA.

[TonsiTue 0 mepexoaHBIX 31eMeHTaXx. AMMOTEpHOCTb. ['€HeTHUeCKHil psi MepexoJHOro
3JIEMEHTA.

Ilepuonuueckuii 3akoH u Ilepuogmueckass cucrema xXuMu4eckux osaementoB [ .
Menneneesa.

XuMHUuecKasi OpraHu3alus ;KUBON U HEXKUBOM NpUPOAbl. XMMHUUYECKHI COCTaB si/ipa, MAaHTUU
U 3€MHOM KOpbl. XHUMHYECKHME DJIEMEHTHl B KIJIETKaX JKUBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o01eHre CBeICHUN 0 XUMHYECKUX peakiusax. Kinaccudukanus XuMruiecKux peakiui mno
Pa3IMYHBIM MPU3HAKAM: «YHCIIO U COCTAaB PEarupyromux U o0pa3yIomuXcsl BEMIECTBY, «TEII0OBOU
ahdexT», «HampaBleHUE», «M3MEHEHHWE CTENEeHEeW OKHUCJIEHUS JJIEMEHTOB, O0pa3yroumx
pearupylone BemecTBay, «dasza», «HUCHOJIb30BaHWE Karaimuszatopay. [loHsTHE O CKOpoCTH
XUMHUYECKOHN peakiuu. PakTopsl, BIUSIONME HA CKOPOCTh XUMHUYECKUX peakunid. Katanuzarops! u
karanu3. MTHruOuTopsl. AHTHOKCHUIAHTHIL.

JNemoncrpauuu. Pasnmuunbie ¢opmel Tabmuusl [I. W.MenaeneeBa. Mopgenun aTtoMoB
JNEeMEHTOB |—-ro mepuomoB. Mojenb CTpoeHHs 3eMHOro Imapa (MOMEepedyHbId pas3pes).
3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT MPUPOJbl PEarupyroUIUX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XHMMHYECKOW PEAaKIMU OT KOHIICHTPAIIMM PEarupyrolnuX BEIIECTB. 3aBHCHMOCTH
CKOPOCTH XHWMHUYECKOW pEeaKIUu OT IUIOMIad COMPUKOCHOBEHUS pEarupyromlux BeIIeCTB
(«xkuMsIIUi cinoi»). 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM peakIK OT TeMIepaTyphl pearupyromumux
BEIIECTB. [ oMoceHHblll u cemepoceHHblll Kamanusvl. Pepmenmamuenviil kamanus. Mneubuposarue.



JlaGopaTropHbie onbIThI 1. [lonydeHne ruapokcua NUHKA U UCCIIEI0BAHUE €T0 CBOMCTB. 2.
MopenupoBanue  nocrpoeHuss  Ilepuonnyeckoil  CUCTEMBI  XUMHUYECKMX  3JIeMeHTOB [l
WN.MengeneeBa. 3. 3amemienue xene3oM mMenu B pactBope cynbdara menu (II). 4. 3aBucumocthb
CKOPOCTM XMMMYECKOH peakUMH OT MPUPOAbl PEArupyroLIX BEUIECTB Ha IpUMEpE
B3aUMOJICHCTBUSL KHUCJIOT C MeTaulaMHu. 5. 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW peaKIuu OT
KOHLICHTPALlUH PEarupyrolux BEIIECTB HA IPUMEPE B3aUMOJICUCTBUS IIUHKA C COJIIHOW KHCIIOTOM
pa3IMyHON KOHIEHTpauuu. 6. 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM peakuuu OT IUIOLIAIU
CONPUKOCHOBEHHUS PEarupyIOIINX BeIecTB. /. Modenuposanue «xunaujezo cnosay. 8. 3aBUCUMOCTh
CKOPOCTH XHMMHMYECKOM pEaKUMU OT TEeMIEPAaTypbl pearupyroollux BEIIECTB Ha MpUMEpe
B3auMoeicTBuss okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI Pa3au4yHOW TeMmmeparypsl. 9.
PasnoxkeHne mepokcuaa Bojopojga ¢ momomipio okcmpa wmapranma (IV) um karamaser. 10.
ObHapyscenue  kamanazvl 6 HEKOMOpuIX  nuwesvblx  npooykmax. 11.  Hneubuposanue
83AUMOOEUCMBUS KUCTIOM C MEMANNAMU YPOMPONUHOM.

MeTanisl

[Tonoxenne wmeramioB B Ilepuogmueckoil cucremMe xumuueckux »saeMeHtoB [ W.
MengeneeBa. Meramuinueckass KpUCTAIMYECKas pelIeTKa M METAJNIMYecKass XMMHUYECKas CBS3b.
O6mue Qusnyeckue cBoiicTBa MeTamwioB. CIiaBbl, MX CBOMCTBA M 3HA4YeHUE. XHUMUYECKUE
CBOMCTBA METAJIIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKEHUS B AJIEKTPOXUMHUECKOM
psAly HANPSKEHUW METAILIIOB.

Koppo3us metamioB u ciocoObl 00psOBI ¢ Hel. Metamutel B mpupoze. O0mme crnocodbl ux
MIOJIy4EHUS.

OO0masi xapakTepuCcTHKA IIEJOYHBIX MeTaI0B. Metaisl B ipupoze. Ooiue crnocoos
ux nonydyeHus. Ctpoenue atomoB. lllenouHble MeTamibl — MPOCThIE BeUlecTBa. BaxHeimue
COEAMHEHUS ILEIOYHBIX METAUNIOB — OKCHU[bl, TUIAPOKCHIBI M CONMU (XJIOpUIBI, KapOOHATHI,
cynb(aThl, HUTPATHI), UX CBOICTBA U MPUMEHEHHE B HApOAHOM Xo3siiicTBe. Kanuiineie ynoOpeHus.

O0masi xapakTepucTHKA 3JieMeHTOB rjaBHOW mnoarpynnsl II rpynmel. CtpoeHue
atoMoB. lllenmouHo3eMenbHbIE MeETaUIBl — MPOCThIE BellecTBa. BakHellne coelnHEHUs
IIEJI0YHO3EMENbHBIX METANIOB — OKCH/[IbI, TUJIPOKCHU/IBI U COJIU (XJIOPH/IbI, KAPOOHATHI, HUTPATHI,
cynbdatsl, pocdarel), UX CBONCTBA U IPUMEHEHHE B HAPOTHOM XO35HCTBE.

Amomunuii. CtpoeHue atoMa, GuU3NUECKUe U XMMHUYECKHUE CBOICTBAa MPOCTOTrO BELIECTBA.
CoenvHeHUs aTlOMUHUS — OKCHJ M TUAPOKCUI, UX ampOoTepHBbIH Xapaktep. Baxkueiimue comm
amomuHus. [I[puMeHeHre anrOMUHUA U €r0 COEIUHEHUM.

Keneszo. CtpoeHue atoma, (U3MYECKHE M XMMUYECKHE CBOICTBAa IMPOCTOrO BEIIECTBA.
I'enetnueckue psaael Fe2+ u Fe3+. Baxneiimue conu xene3a. 3HaUeHUE Kelle3a U €ro COeIMHEHUN
JUIS IPUPOJBI M HAPOJHOTO XO3SHCTBA.

JdemoncTpanuu. OOpa3ibl MIETOYHBIX U IIEIOYHO3EMENbHBIX MeTauioB. OOpasibl
CIIaBOB. B3anmoneicTBre HATpUs, TUTHS U KaJIbLUS C BOJIOM. B3auMoaencTBue HaTpUsi 1 MarHus
¢ kucinopoaoM. BzaumonelictBue meramioB ¢ HeMetamamu. [lonydyenune rugpokcuion sxenesa (1)
u (III).

JlabopaTopHusble onbIThI 12. B3aumonelicTBue pacTBOPOB KUCIIOT U COJIEH ¢ MeTaiaMu. 13.
O3zHakoMyIeHME ¢ pynamu xenesa. 14. OkpalmmBaHue IJIaMEHHM COJISIMM IIENOYHBIX METAUIOB. 15.
B3aumopeiictBue kanbius ¢ Bopoi. 16. Ilomyuenue rugpokcuzia KaabLus U HUCCIEIOBAHUE €T0
ceorctB. 17. llomydyeHwe THApPOKCHIA alIOMMHMS W HCCIEJOBAaHWE €ro CBOMCTB. 8.
BsaumopeiictBue xkenesa ¢ consiHoi kuciaoroit. 19. [lonyuenue rugpokcunos xenesza (1) u (I1I) u
W3y4YECHUE UX CBOWCTB.

IMpakTukym 1. CBoiicTBa META/UIOB U MX COeIMHEHUI



1. OcyiecTBieHUE IENOYKM XUMHUYECKUX TNpeBpamieHuil. 2. IlomydeHwe u CBOMCTBa
COEUHEHUI MeTaiioB. 3. Pewenue skcnepumeHmanbHulx 3a0ay HA pAcnO3HABAHUE U NOTYYeHUe
coeounenuti memannog. lIpu AByX4acOBOM IUIAHMPOBAHWU MPOBOJIUTCA TOJBKO MpPaKTHUYECKast
pabora 3.

HemeTtasibl

OO61mas xapakTepucTUKa HEMETaJUIOB: NojokeHue B [lepuoanueckoil cuctemMe XMMHUYECKUX
anemenToB JI. U.Menpaeneena,

OCOOCHHOCTH  CTPOEHHS  aTOMOB,  3JeKTpooTpuuarenbHoctb (D0) kak  Mmepa
«HeMeTaJmMyHoCTHY, panx 0. Kpucrammueckoe CTpO€HHE HEMETANIOB — IPOCTHIX BEIIECTB.
Amnorponusi. dusznueckue CBOMCTBA HeMeTaIOB. OTHOCUTENBHOCTh TMOHATHM «METAL» U
«HEMETaJ».

Boaopoa. Ilonoxenue Bogopoaa B Ilepuogunyeckoii cucremMe XuMudeckux 3iueMenToB [1. U.
MenpeneeBa. CTpoeHre aToMa U MOJIEKyJbl. PU3NYECKUE U XUMUYECKUE CBOWCTBA BOJIOPOAA, €r0
MOJIy4YEHUE U IPUMEHEHUE.

Bopa. Crpoenue Monexyinbl. Bogopognas xumuueckas cBsi3b. @usnueckue CBONCTBA BOABI.
AHomanuu CcBOUMCTB BOAbl. ['mapodunbHble U ruApoPoOHBIE BellecTBa. XHUMHUYECKHUE CBOWCTBA
Boabl. KpyroBopor Boabl B mpupone. Bomooumctka. Anspainus BOIbl. bBBITOBbIE (UIBTPHI.
MunepanbHble BOAbL. JJUCTHIIIIMPOBaHHAs BO/IA, €€ MOJIy4EHUE U IPUMEHEHUE.

OO0mas xapakTepucTuka rajorenoB. Ctpoenue aromoB. [IpocTbie BelecTBa 1 OCHOBHbBIE
COCMHEHUS] TaJOreHOB, WX CBOHCTBa. KpaTkme cBeneHuss o xjope, Opome, (rope W Hoze.
[IpumeHeHne rajJoreHoB U UX COEAUHEHHI B HAPOJAHOM XO351CTBE.

Cepa. CrpoeHue aroma, ajuIOTpONUS, CBOHCTBA M MPUMEHEHHE POMOHMYECKON Cephl.
Oxcunsl cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npuMeHenne. CepHasi KUCIOTa U €€ COJH, UX
IIPUMEHEHNE B HAPOJAHOM X03s1HicTBe. [IpON3BOACTBO CEPHON KHUCTIOTHI.

A3ort. CTpoeHHE aTOMa M MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BELIECTBA. AMMHUAK, CTPOECHHE,
CBOMCTBA, MOITy4YeHHE U NpuMeHeHne. Colau aMMOHHS, UX CBOMCTBA U NpuMeHeHHne. OKCUIbI a30Ta
(IT) u (IV). A3oTHas kucnora, ee cBoiicTBa M npuMeHeHue. HuTparel 1 HUTPUTHI, npobdiema ux
COJIEp’KaHUsl B CEJIbCKOXO35MCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.

®ocdop. CrpoeHue aToma, amaoTponus, CBOMCTBa Oenoro M KpacHoro ¢ocdopa, ux
npuMenenue. OcHoBHBIE coeauHeHus: okcul pocdopa (V) u oprodochopnas kuciora, dhocdarsl.
docdopHbie y100peHus.

Yraepoa. CtpoeHue aToMa, aJuIOTPONHMs, CBOMCTBa MoauduKanuil, npuMeHeHre. OKCUIbI
yraepona (II) u (IV), ux cBoiictBa u mpumeHnenue. KapOoHaThl: KalblUT, COJAA, MOTAIl, HX
3HAUEHUE B PUPOJE U KU3HU YETIOBEKA.

Kpemnnii. Ctpoenne aroMa, KpUCTAIMYECKUNA KPEMHUM, €ro CBOMCTBA M IPUMEHEHUE.
Oxkcun xpemuus (IV), ero mpupomnbie pazHOBUAHOCTH. CHUIMKATHl. 3HAYECHHE COCTUHECHUN
KPEMHHMS B )KMBON M HEXKUBOU Npupojie. [ToHsTHE 0 CHIMKAaTHON MPOMBIIIIIEHHOCTH.

JemoncTpanuu. O6pa3iibl raloreHoB — MPOCTHIX BellecTB. B3anMoaelicTBre rajloreHoB ¢
HaTpUeM, C allOMUHHEM. BbITecHeHHe XJopoM Opoma WM HOJa U3 PacTBOPOB HX COJEH.
B3aumopeiictBue ceppl ¢ MeTalllaMH, BOAOPOJOM M KHCIOpoJoM. BzammonelictBue
KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Meb10. Iloromienne yriaem pacTBOPEHHBIX BELIECTB WU
ra3oB. BoccranoBienue menu u3 ee okcuaa yrieM. OOpasibl NPUPOAHBIX COETUHEHHMH XJopa,
cepsl, pochopa, yraepoaa, kpemaus. OOpa3iibl BAKHEUIIIUX TSI HAPOTHOTO XO035MCTBa Cyab(]aToB,
HUTPATOB, KapOOHATOB, pocdaToB. OOpa3Lbl cTEKIIA, KEPAMUKH, LIEMEHTA.

JlabopaTopubie onbIThl. 20. [Tonyuenue u pacmo3HaBanue Bojmopoaa. 21. Mccreoosanue
NOBEPXHOCMHO20 HamsadceHus 600bl. 22. PacTBopeHue IepMaHraHaTa Kajdusi WM MEIHOTO
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kynopoca B Bome. 23. I'maparammsi oGe3BoxkenHoro cymnbbara memu (II). 24. Hzeomoenenue
auncosozo omneuamxa. 25. O3naxomnenue ¢ Koaiekyuel o6uimosvix guibmpos. 26. O3naxomiernue
c cocmagom mMuHepaivHou 600vl. 27. KauecTBeHHas peaklys Ha TaloreHu1-uoHsl. 28. [lonyuenue
U pacro3HaBaHue kuciopoja. 29. I'openue cepsl Ha Bo3ayxe u B kuciopozge. 30. CpoiicTBa
pa3zbaBieHHON cepHOW KHUCIOTHL 31. M3ydenwe cBoiicTB ammmaka. 32. PacmosznaBanue cosnei
ammonus. 33. CpoiictBa  pa30aBleHHOW  a30THOM  KHCIOTHL. 34.  B3aumopeiicTtBue
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meapto. 35. T'openme Qochopa Ha BO3Ayxe W B
kuciopone. 36. PacnosnaBanme docdaros. 37. I'openue yrns B kuciopone. 38. IlomyueHue
YTOJBHON KHCJIOTHI W M3ydeHue ee cBOMcCTB. 39. Ilepexon kapOoHaToB B rumpokapOoHatsl. 40.
Paznoxenune runpokapbonara Hatpus. 41. [lomyyeHne KpeMHEBOM KHCIOTHI U HM3y4YCHHE €€
CBOMCTB.

IIpakTukym 2. CBoiicTBa cOeANHEHUIT HEMeTAJLVIOB

1. Pemenue skcrnepuMeHTanbHBIX 3anad no teme «lloarpymma ramorenosy». 2. Pemienue
SKCIIEPUMEHTANbHBIX 3371a4u o teMe «lloarpynma xucnoponay. 3. PemieHue skcnepuMeHTaTbHBIX
3anay o teme «lloarpymnma asoray. 4. Pemenue skcrnepuMeHTaabHbIX 3a1au 1o teme «lloarpymmna
yraepoaay. 5. [lonyuenue, cobupanue u pacro3HaBaHue ra3oB. [lpu IByX4YacOBOM ILIAHUPOBAHHUH

OPOBOAATCA TOJIBKO ITPAKTHUYCCKUC Da6OTLI 1,2u8.

O0o00menne 3HAaHUH 10 XMMHUH 32 KYPC OCHOBHOM HIKOJIBI.

Ou3nUecKuil CMBICT TOPSAKOBOTO HOMEpa »JJIeMEHTa, HOMepa IepHoAa U TPYIIIEI,
3aKOHOMCPHOCTH U3MCHCHUA CBOMCTB 3JIEMEHTOB U NX COGI[I/IHCHI/H\/JI B IICPUOJax U IrpyIliax B CBETC
MPEJCTaBICHUN O CTPOCHUU aTOMa; 3HAYCHHE MEPHOAMYECKOTO 3aKOHA. THITBI XUMUYECKUX CBSI3EH
Y TUIBI KPUCTAUTMYECKUX PEIIETOK; B3aMMOCBSI3b CTPOSHHS M CBOWCTB BemiecTB. Kiaccugukanms
XMMHYECKHX PEaKIuii.

[TpocTble U clIOXHBIE BELIECTBA; METAIbl M HEMETAJIbl; TEHETHUECKUE Psi/ibl MeTajula U
HEMeTalla; OKCUJIbI, TUAPOKCHIBI, COJM: COCTaB, Kiaccu(UKalusi, XUMHUUECKUE CBOMCTBA B CBETE
T3/ u npencTaBieHui 0 Mporeccax OKUCIEHUS-BOCCTAHOBIICHUS.

TemaTnuyeckoe NVIAHUPOBAHME.

Neni/mn HasBanue Ttemsl, paznena Koxa-so | IIp.p. K.p.
4acoB
9kace
1 [ToBTOpEHIE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca. 9 1
2 MeTtanibl 21 3 1
3 Hemerannsl 29 3 1
4 O06001eHre 3HaHUI M0 XUMUU 32 KypC OCHOBHOM IITKOJIBI. 7 1
Wroro: 66 6 4
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