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1. IInannpyemblie pe3yJIbTATHI OCBOCHHS YUeOHOTI'0 NpeMeTa

JIM4HOCTHBIE pe3yJIbTaThl

Yyanmics J0JKeH:

3HaTh U IOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBA3aHHBIE C PA3BUTHEM XUMUH U
oOmiecTBa; MOCTWKEHHS B 00JacTH XUMHHM M KyJIbTypHBIE Tpaauluu (B YacCTHOCTH,
Hay4YHbIE TPAIWIMHA) CBOCWU CTPaHbI, OOIIEMHUPOBBIE TOCTHKEHHS B OOJACTH XHWMUWU;
OCHOBHbBIE INPHUHLMIIBI U MpPaBUja OTHOIIEHUS K IPUPOJE; OCHOBBI 370pOBOTO 00Opasza
KHU3HU U 3]10pOBbecOEperaroinx TEXHOJIOT U,

NpaBUja TOBEACHUS B UYPE3BBIYAMHBIX CHUTYyalUsX, CBS3aHHBIX C BO3/CHCTBHEM
pa3IMYHBIX BEMIECTB; OCHOBHBIC MpaBa W OOS3aHHOCTH TpakJaHWHA (B TOM YHCIE
yyamierocs), CBS3aHHbIE C JIMYHOCTHBIM, MPO(ECCHOHATBHBIM U  KU3HEHHBIM
caMoOIpeIeNICHUEM; COLMATbHYIO 3HAUUMOCTh U COJAEp)KaHue Mpodeccuil, CBSI3aHHBIX C
XUMHUECH;

UCTIBITHIBATh: YYBCTBO TOPIOCTH 32 POCCHUICKYIO XMMHYECKYI0 HAayKy W YBaKCHHE K
UCTOPUU €€ Pa3BUTHS; YBAKECHHWE M NPUHATHE NOCTHKCHUNW XUMHUH B MHUPE; JIIOOOBBH K
NPUPOJIC; YBAXKECHHUE K OKPYKAIOIMIUM (YHaIIUMCsl, YIUTEISIM, POJUTEISIM H JIP.) — YMETh
CIIyIIaTh W CIJBIATh MapTHEpa, NIPU3HABATH IPAaBO KakKJOTO0 Ha COOCTBEHHOE MHEHUE,
NPUHUMATh PELIEHUs] ¢ YYeTOM IO3ULMI BCEX YYaCTHMKOB; YyBCTBO IPEKPACHOIO U
ACTETUYECKHX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M HMX IMPEBPAIICHUH;
caMOyBa)K€HHE M SMOIIMOHAIBHO -TIOJIOKHUTEIHFHOE OTHOIIIEHHE K cele;

NpU3HaBaTh: LEHHOCTh 3J0pPOBbs (CBOErO0 M JPYrux Jirojei); HeoOXOIUMOCTh
CaMOBBIPaXXEHUsI, CaMOpeATU3aliH, COLIMAIBLHOIO IPU3HAHUS;

OCO3HABaTh: TOTOBHOCTh (WMJIM HETOTOBHOCTB) K CaMOCTOSITENIHBIM TIOCTYNIKaM |
JCHCTBUSAM, OTBETCTBEHHOCTh 3a HMX pE3yJbTaThl; TOTOBHOCTh (MM HETOTOBHOCTH)
OTKPBITO BBbIpaXaTb M OTCTAaUBaTh CBOIO IMO3UIMIO U KPUTUYHO OTHOCHTHCS K CBOUM
HOCTYTIKaM;

NPOSIBJISITh:  JKOJOTMYECKOE  CO3HAHWE,  JO0OpOXKeNaTeNlbHOCTh,  JOBEpHE U
BHUMATEJIbHOCTh K JIIOAAM, TOTOBHOCTb K COTPYJHHYECTBY U JApYyKOe, OKa3aHUIO
NOMOIIM TeM, KTO B HEH HyXJIaeTcs; 00OOIIEeHHBINH, YCTOWYMBBIA M HM30MpaTeIbHBIN
NO03HABATEIHHBIN HHTEPEC, MHUIIUATUBY U JIFOO03HATEFHOCTh B M3yUYE€HHH MUPA BELIECTB
U PEaKLMi; LeJIeyCTPEMICHHOCTh M HACTOMYHUBOCTh B JOCTUKEHUU 11€J1€H, TOTOBHOCTh K
IPEOJIOJIEHUIO TPYJHOCTEH; yOeXIEHHOCTh B BO3MOXKHOCTH IO3HAHUSI HPUPOJIB,
HEOOXOJMMOCTH Pa3yMHOTO WCIOIB30BAHUSA JOCTIDKEHUH HAYKHM W TEXHOJOTHHA st
pa3BUTHsA O0OIIECTBA;

YMETb: yCTAHABJIMBATh CBS3b MEXKAY LEIbI0 M3YyYEHHs XUMHHM W TEM, JJS 4Yero oHa
ocymecTBisiercss  (MOTMBaMHM);  BBIIOJHATH  KOPPUTHPYIOLIYI0  CaMOOIICHKY,
3aKIIIOYAIONIYIOCS B KOHTPOJIE 3a TMPOLECCOM W3YYCeHUS XHMHA W BHECCHHH
HEOOXOMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX JTallaM M Crioco0aM HM3ydeHHUs Kypca
XMMHHU; BBIIOJIHATh PETPOCHEKTUBHYIO CaMOOIICHKY, 3aKJIIOYAIONIyIoCS B OILIEHKE
npoliecca u pe3ysibTaTa U3y4eHUsl Kypca XUMHUH OCHOBHOM IIKOJIBI, TIOJIBEJACHUU HUTOTOB
Ha OCHOBE COOTHECEHUS LIeJIeH U Pe3yJIbTaTOB;

CTPOMTD >KU3HEHHBIE M NPO(MECCHOHAIbHBIE IUIAHBl C YYETOM KOHKPETHBIX COLIMATIbHO-
UCTOPUUYECKUX, TOJIUTUYECKUX M ISKOHOMUYECKHX YCJIOBHUH; OCO3HaBaTh COOCTBEHHBIC
IIEHHOCTH M COOTBETCTBHE WX MPHHUMAEMBIM B XH3HH DPEIICHHUSM; BECTH JHWAIOT Ha
OCHOBE PaBHOIIPABHBIX OTHOIIEHUN M B3aMMHOI'O YBa)KE€HUS; BBIJENISATh HPABCTBEHHBIN
aCleKT MOBEJEHHS M COOTHOCHUTh IMOCTYNKH (CBOM U JPYTUX JIIOJEH) M COOBITHS C
NPUHATBIMA ~ JTHYECKMMH  HOpPMam#, B  TpeAelax  CBOMX  BO3MOXKHOCTEH
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IPOTUBOACHCTBOBATh JIEUCTBUSAM W BIUSHUSM, TPEACTABISIONIMM YIPO3y KHU3HHU,
3/I0pOBBIO M 0€30MACHOCTH JIMYHOCTHU M OOIIECTBA.

MeTanpeamMeTHsblie pe3yJibTaThl

UCIIOJIb30BAHUE YMEHUN U HABBIKOB PA3JIUYHBIX BUIOB IIO3HABATEIBHON IECATEIBLHOCTH,
NPUMEHEHHUH OCHOBHBIX METOJOB TIO3HAHUS (CHCTEMHO-MH()OPMAIMOHHBIN aHaIu3,
MOJIETUPOBAHUE) JJIs1 U3YUEHUS Pa3IMYHBIX CTOPOH OKPY’KaIOIEH AeCTBUTENbHOCTH;
UCIOJIb30BAHUE OCHOBHBIX HHTEIUIEKTYalbHbIX ONepauuid: (popMyJIUpOBaHHE THIIOTE3,
aHalM3 M CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CUCTeMAaTH3allvs, BBIIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H, [IONCK aHAJIOTOB;

YMEHHUE T'€HEPUPOBATh UAEH U ONPEIENIATh CPEACTBA, HEOOXOAUMBIE JJIS UX peaTn3aliy;
YMEHHE ONpPENeNaTh eI U 3aJa4yd JesTeIbHOCTH, BBIOMpPATh: CPEACTBA pealu3aluu
LIEJIU U IPUMEHATDH UX Ha IIPAKTHUKE;

UCIOJIb30BAHUE PA3JIMYHBIX HMCTOYHMKOB Ul TOJYYEHUS XUMHUYECKOM HHQOpMaiu,
NOHMMAaHHE 3aBUCUMOCTH coJiepKaHus U (POpPMBI MpeCcTaBiIeHus HHPOPMALIUU OT Leei
KOMMYHHMKALIUU U agpecara.

IIpenmeTHbIe pe3yJIbTaThI

BbInycKHUK Hay4uTCs:

ONKCHIBATh CBOMCTBA TBEPBIX, JKUAKUX, TIa3000pa3HbIX BEILIECTB, BBIIEAS UX
CYIIIECTBEHHBIE MTPU3HAKHY;

XapaKTepHU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO M CBOWCTBAM, YCTaHABIIMBATh
IPUYMHHO-CIIEICTBEHHBIE CBSA3U MEX/y JaHHBIMU XapaKTepUCTHUKAMH BEILECTBA;
pacKpbIBaTh CMBICII  OCHOBHBIX XUMHUYECKHUX TOHATHH  «aToM», «MOJIEKYyJay,
«XUMHUYECKUAN AIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY», «BAJICHTHOCTHY,
UCTIONB3YSI 3HAKOBYIO CUCTEMY XUMUM;

n300pakaTh COCTaB MPOCTEMIINX BEIIECTB C IIOMOIIBIO XUMHUYECKHX (OpMyT U
CYLIHOCTh XUMUYECKHX PEAKLUH C MTOMOUIbI0 XUMUYECKHX YPaBHEHHMIA;

BBIYUCIIATh OTHOCHUTEIHHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB, a TaKKe
MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTA B COCAMHEHUAX Ui OLEHKU MX MPAKTUYECKON
3HaYMMOCTH;

CPaBHHUBATH IO COCTaBY OKCHbI, OCHOBAHUS, KUCIOTHI, COJIH;

KJaccu(pULIUpPOBaTh OKCH/IBI U OCHOBAHMS 10 CBOMCTBAM, KUCJIOTHI U COJIM IO

COCTaBy;

MIOJTb30BaThCs Ta00paTOPHBIM 000PYIOBAaHHEM U XUMUYECKON TIOCYI0H;

IPOBOJIUTH HECJIOKHBIE XMMHUYECKHE ONBITHI W HAONIONEHUS 32 W3MEHEHUSMHU CBOICTB
BEIIECTB B IIPOLIECCEe X MPEBpAlleHUi; COOII0IaTh MpaBUila TEXHUKH 0€30aCHOCTH NPU
pOBEACHNUN HAOIIOACHUH U ONIBITOB;

pa3nuyaTh OKCIEPUMEHTAIBHO KHCIOTBI M MIENOYH, TMONB3YSICh WHINKATOPAMU;
OCO3HaBaThb HEOOXOJUMOCTh COONIIOIGHUS Mep O0e30MacHOCTH MpH  OOpallleHuu C
KHCJIOTaMH U MIETI0YaMH.

packpeIBaTh CMBICH nepuoanyeckoro 3akona /. . Menneneena;

ONHUCBHIBATh W XapakTepu3oBaThb TaOJWYHYIO (OpMYy MNEPUOAMYECKOM  CHUCTEMBI
XUMHUYECKUX JIEMEHTOB;

XapaKTepU30BaTh COCTAaB AaTOMHBIX SAEp M pPAaclpeleseHHe YHCIa AIIEKTPOHOB II0
AJIEKTPOHHBIM CIIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MAaJIBIX TIEPHUOJIOB TIEPUOINIECKON
CHCTEMBI, a TAK)KE KaJIUs U KAJIbLUS;

pa3nuuaTh BUAbI XUMUYECKON CBS3HM: MOHHYIO, KOBAJEHTHYIO MOJSIPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO I METAJTHYECKYTO;
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U300paXkaTh AJIEKTPOHHO-WOHHBIC (POPMYIIBI BEHIECTB, OOPa30BaHHBIX XHUMHYECKUMHU
CBSI3IMH Pa3HOT0 BUJA;

BBISIBJIATh 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAUIMUYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAINTUYECKUX;

XapaKTepU30BaTh XWMHUYECKUE HJIEMEHThl U HX COCIAUHEHHUSI HAa OCHOBE IOJOKECHUS
AJIEMEHTOB B MEPUOINICCKON CHCTEME U OCOOCHHOCTEH CTPOSHUS X aTOMOB;
XapaKTepru30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHUE MEPUOJUYECKOTO 3aKOHA U
IIEPUOANYECKON CUCTEMBl XUMUYECKUX dniemeHToB [[. . Menneneesa;

OOBSCHATh CYThb XHMHYECKHX TMPOIECCOB M UX MNPUHIUIHAAIBHOE OTIUYHE OT
du3nYeCKUX;

Ha3bIBaTh NPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIUiA;

YCTaHABIIMBAaTh MPUHAMJIEHKHOCTh XMUMHYECKON pEaKUuu K ONPEAEIEHHOMY THUIY I10
OJIHOMY U3 KJIacCHU(PUKAIMOHHBIX MPU3HAKOB: 1) MO YMCITY U COCTABY UCXOJHBIX BEIIECTB
U TIPOAYKTOB peakuuu (peakuu COeUHEHMS, pa3IoKEeHUsI, 3aMellleHns 1 0OMeHa); 2) 1o
BBIJICJICHUIO WM  MOMVIOWEHUIO  TEIUIOThl  (peakuuu  SK30TEPMUUYECKHE U
SHIOTEPMHUUYECKHUE); 3) MO U3MEHEHUIO CTEIEeHEH OKHUCICHUS XUMUYECKHUX 3IIEMEHTOB
(peakiuy OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE); 4) MO 00paTUMOCTH Tpoliecca (peakiuu
oOpaTuMbie U HEOOpaTUMBIC);

COCTaBJIATh YPABHEHUS DJICKTPOJIUTUYECKOM IMCCOLMALMU KHUCIOT, IIEJIOYEH, COJEH;
MOJIHBIE ¥  COKpAlIEHHbIE HOHHBIE YpaBHEHUSI peakiuii o0OMeHa; YpaBHEHHS
OKHUCJIMUTEITbHO-BOCCTAHOBUTEIIbHBIX PEAKINN;

MPOTHO3UPOBATH MPOIYKThl XUMUUYECKUX Peakiuil 1mo ¢hopMmynam/Ha3BaHUSIM HCXOIHBIX
BEILIECTB; OMPENENATh MCXOJHBIE BelecTBa Mo (GopMylaM/Ha3BaHUSIM MPOAYKTOB
peaKiuy;

COCTaBJISITh YPAaBHEHMS PEAKIIMil, COOTBETCTBYIOLIUX MOCJEI0BATEIBHOCTU («LEMTOYKE)
MpeBpalIeHU HEOPTraHUYECKUX BEIIECTB PA3TUUYHBIX KIIACCOB;

BBISIBIIATH B TPOIIECCE DKCIIEPUMEHTA MPU3HAKU, CBHUACTEIICTBYIONIHME O MPOTEKaHUHU
XUMHUYECKOW peaKinu;

MPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MacCOBOM JI0JIe pacTBOPEHHOTO BEILIECTBA;
OMpENENsATh XapakTep Cpelbl BOJIHBIX PACTBOPOB KUCIOT U IIEJOYEH MO HM3MEHEHUIO
OKPAaCKH UHAUKATOPOB;

IPOBOJUTH KAYECTBEHHBIE PEAKIUH, MOATBEPKIAIONINE HAIMYUE B BOJHBIX PacTBOpax
BEILIECTB OT/EIbHBIX HOHOB

ONpEeNeNsATh MPUHAJICKHOCTh HEOPTraHUYECKHX BEIIECTB K OJHOMY U3 H3YUYCHHBIX
KJIACCOB/TPYMIT: METAJUIBl U HEMETAILJIbI, OKCUbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
COCTaBIIATH (DOPMYJIBI BEIIECTB MO UX HA3BAHUSM;

OTIPENICTISATh BAJICHTHOCTD U CTETICHh OKUCJICHHS DJIEMEHTOB B BEIIECTBAX;

COCTaBJIATh (POPMyJIBI HEOPTAHMYECKUX COCJAMHEHHH IO BAJCHTHOCTSIM W CTEIMEHSIM
OKHCJICHHSI JIEMEHTOB, a TAaK)Ke 3apsjaM HOHOB, YKA3aHHBIM B TAOJHIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS (U3MUYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEUIECTB (META/NIOB U HEMETAJJIOB) U UX BBICHIMX OKCHIOB, 00Pa30BaHHBIX dJIE€MEHTAMHU
BTOPOTO U TPETHETO MEPHUOJIOB;

Ha3bIBaTh OOIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl TPYIII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX;

Ha3bIBaTh OOIME XMMHUYECKHE CBOWMCTBA, XapaKTEpHbIE I KaXKIOTO M3 KIACCOB
HEOPraHWYECKUX BEILIECTB: KUCIOT, OCHOBAHMI, COJIEH;



OPUBOAUTH  TIPUMEPHl  peakuui, MOATBEPKIAIOIMIMX  XUMHYECKHE  CBOWCTBA
HEOPTraHWYECKHX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAHUN U COJICH;

OTIPENIEIATh BEUIECTBO-OKHUCIUTEIh M BEIIECTBO-BOCCTAHOBUTENIbL B OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIX PEaKIHIX;

COCTaBJISITh OKUCIIMTEIHHO-BOCCTAHOBUTENBHBIN OanaHc (A7 M3y4eHHBIX peakuuil) 1o
NPEUIOKEHHBIM CXeMaM PEaKIIHIA;

IPOBOAMTH JTAOOPATOPHBIE OIBITHI, TTOATBEPKAAIONINE XUMUIECKUE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPTaHMYECKHUX BEILECTB.

BBINyCKHUK MOTy9UT BO3MOXHOCTh HAYYHUTHCS:

TPaMOTHO 0OpaIIaThCs C BEMECTBAMH B TTOBCETHEBHOW KHU3HH;

OCO3HaBaTh HEOOXOJUMOCTh COOJIOJEHHMS MpPaBHJ  SKOJIOTMYECKH O0e30IacHOro
HOBEJICHUS B OKpY XKarolleld IpUpOTHOHN Cpefie;

NOHUMAaTh CMBICI W HEOOXOTUMOCTh COONIOJCHHUS NPEANHCAHWHN, MpearacMbiX B
WHCTPYKIIHSIX TIO UCTIOIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHUU H JIP.;
UCMOJIb30BaTh MPUOOPETEHHBIE  KIIOYEBBIE KOMIIETEHTHOCTH IIPH  BBINOJIHEHUU
UCCIIEZIOBATENIbCKUX TPOEKTOB 10 M3YyYEHHIO CBOWCTB, CIOCOOOB TONYYCHHUS U
pacro3HaBaHUs BEIECTB;

pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTb, HCIIONBb3ysS CpEACTBA YCTHOW W
NUCHbMEHHON KOMMYHHKAIIMH TPH paboTe C TEeKCTaMu Y4eOHWKAa W JOMOJHUTEIHHOU
JUTEPaTypol, CIPaBOYHBIMU TaOIUIIAMH, TMPOSBISATH TOTOBHOCTh K YBA)KEHUIO WHOU
TOYKH 3pEHHsI IPU 0OCYKJICHUN PE3yJIbTaTOB BBHITIOJTHEHHON paboThI;

OOBEKTHUBHO OLEHMBATh HMHPOPMALMIO O BEIIECTBAX M XHUMHUYECKHX Ipoleccax,
KPUTHYECKH OTHOCHUTHCS K TICEBIOHAYYHOH MH(pOpMAIHH, HEAOOPOCOBECTHON peKIaMe,
Kacaromiecs NCIOIb30BAHMS PA3TMYHBIX BEIIECTB.

OCO3HABaTh 3HAUYEHUE TEOPETHUYECKUX 3HAHMWA JUIi MPAKTHYECKOW JesITeIbHOCTH
YeNI0BeKa;

OTHCHIBATh N3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHAIIN3a;
IPUMEHATh 3HAaHUA O 3aKOHOMEPHOCTAX MEPHOAMYECKONH CHCTEMBl XHMHYECKUX
3JIEMEHTOB I OOBSICHEHHS U IPEBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh MH()POPMALMOHHYIO KOMIIETEHTHOCTh IMOCPEACTBOM YIIyOJeHHs 3HAaHUN 00
VCTOPUH CTAaHOBJICHUS XUMHUYECKOH HayKH, €€ OCHOBHBIX MOHSTHUH, MEPUOIUYECKOTO
3aKOHa KaK OJHOTO M3 Ba)KHEHIIMX 3aKOHOB MPHUPOJIBI, a TaKKe O COBPEMEHHBIX
JOCTY)KEHUSX HAYKU M TEXHUKH.

COCTaBJISITh MOJICKYJIIPHBIC ¥ TIOJIHBIE WOHHBIE YPaBHEHUS 1O COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

NPUBOANUTH MPUMEPHI PEAKIIMA, TOATBEPKIAIOLINX CYIIECTBOBAHHE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHMYECKUX BEIIECTB;

NPOTHO3UPOBATh PE3yJIbTAaThl BO3JCHUCTBUS PA3IMYHBIX (PAKTOPOB HA HM3MECHEHHUE
CKOPOCTH XUMHUYECKOMN pEaKIUK;

NPOTHO3UPOBATh PE3YJIbTAThl BO3ACUCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHUE
XMMUYECKOTO PaBHOBECHS.

HPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHUS;
NPOTHO3UPOBATh  CIOCOOHOCTh  BEIIECTBA  MPOSIBISATH  OKUCIHUTENBHBIE WU
BOCCTAHOBHTEJIHHBIE CBOWCTBA C YUETOM CTETICHEH OKHCICHHS DJIEMEHTOB, BXOMISIINX B
€ro COCTaB;

BBISIBJIATh CYIIECTBOBAHME T€HETHMUYECKOM B3aMMOCBSI3M MEXAY BELIECTBAMU B Psay:
IPOCTOE BEIIECTBO — OKCHJ — TUIAPOKCUT — COJIb;
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OpraHu30BbIBATb, IMPOBOAUTH YUCHHUYCCKUC IIPOCKTHI II0 HCCICIAOBAHUIO CBOMCTB
BCIICCTB, UMCHOIINX BAKHOC IMPAKTUYICCKOC 3HAUYCHUC.

2. Conep:kanue y4eOHOr0 npeamMera
8 kuacce

BBenenne

[Ipenmer xuMuu. Meroabl MO3HAHWA B XUMHUU: HAONIOACHHE, SKCIEPHUMEHT,
MojenupoBaHue. VICTOUYHMKM XUMHMUYECKOM HH(pOpMalMM, €€ MOJIydeHHEe, aHalIu3 u
npeacTaBieHue pe3yibTraroB. [loHATHE O XUMHMUYECKOM »3iieMeHTe U (opMax ero
CYILIECTBOBAHUS: CBOOOJHBIX aTOMax, MPOCTBIX M CIIOXKHBIX BellecTBax. lIpeBpamienus
BeulecTB. OTiMuYMe XMMUYECKUX peakuud oT (usmveckux sBiaeHuil. Ponbp xumuu B
KHU3HU yesoBeka. Xemodpwius u xemodobus. Kparkue cBefeHHs U3 HCTOPUU
BO3HUKHOBEHMSI M pa3BUTHUs XUMHUHU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIEHHUU
XUMHUYecko Hayku: paboTsl JlomoHocoBa, MenneneeBa, bytiepoBa. Xumuueckas
CUMBOJIMKA. 3HAKU XMMUYECKUX JIEMEHTOB U IIPOUCXOXKICHUE UX HA3BAHUM.

Xumuueckue ¢popmyisl. Maaekcsl u koadpduientsl. OTHOCUTENbHAS aTOMHAs U
MoJIeKyJsipHast Macchl. [IpoBeneHne pacyeToB MacCOBOM J10IM XMMHUYECKOTO JIEMEHTA B
BEIIIECTBE Ha OCHOBE ero ¢opmyisl. [lepuonnueckas cuctemMa XMUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, ee CTpyKTypa: Majible W OOJbIINME MEPUOABI, TPYNIBI U HOATPYIIIHI.
[lepuognueckasi cuctemMa Kak CIPaBOYHOE MOCOOME ISl TONYYCHHS CBEICHHUH O
XUMHUYECKHUX 3JIEMEHTAX.
Hemoncmpayuu

Monenu pa3nuyHbIX MPOCTBIX M CIOKHBIX BewecTB. Koulekuus CTEKISIHHON
XUMHYECKOU nocyasl. Komuiekuus MUHEPaIoOB U U3EIUN U3 HUX Ha OCHOBE aJIOMHUHUSL.
BzaumopelictBue Mpamopa ¢ KUCJIOTON U IOMYTHEHUE U3BECTKOBOM BOJBI.
Jlabopamopnuie onvimot

1.  CpaBHeHME CBOMCTB TBEPABIX KPUCTAUIMYECKUX BELIECTB U PACTBOPOB.
2. CpaBHEHME CKOpPOCTH HCHApEHHsI BOJbI, OJIEKOJIOHA M STUJIOBOIO CHHUPTA C

¢uIbTpOBaNIBHON Oymary.

Tema 1. ATOMBI XUMHYECKHX 3JICMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHUS
0 cTpoeHuH aroma. J/lokazaTenbcTBa CIOKHOCTU cTpoeHus aroma. OneiTel Pesepdopra.
[ImanerapHas MOJEIb CTPOCHHS ATOMA.

CocTaB aTOMHBIX fA€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAs aTOMHas Macca.
M3MeHeHue ymnciia MpoTOHOB B si/ipe - 00pa30BaHME HOBBIX XMMHUYECKHUX JIIEMEHTOB.

W3menenne yuciaa HEUTPOHOB B sipe - oOpa3zoBaHue M30TOMOB. COBpeMEHHOE
HNOHSATHE «XUMHUYECKOTO 3JIEMEHTa». ONEKTpOHbl. CTpPOEHHME >SJIEKTPOHHBIX YPOBHEH
aTOMOB XMMHMYECKMX JJIEMEHTOB Maiblx IepuonoB. lloHatne o 3aBeplieHHOM
JNIEKTPOHHOM ypoBHe. llepuoguueckas cucrtema Xxumuueckux aiemeHrtos J[M.
MenpneneeBa U cTpoeHHE aTOMOB - (PU3UYECKHUIA CMBICI TIOPSAKOBOTO HOMEpA JIEMEHTA,
HOMEpaA Ipynnsl U nepruoza. MzMeHnenue dnciia 3J€KTPOHOB Ha BHEIIHEM YPOBHE aTOMa
XUMHMYECKOTO 3JIEMEHTa - 00pa3oBaHHUE IOJIOKUTENbHBIX W OTPHULATEIbHBIX HOHOB.
Honbl, oOpa3zoBaHHBIE aTOMaMH METALIOB M HeMeTauloB. llpuumMHBI HM3MEHEHus
METANIMYECKUX M HEMETaJUIMYECKUX CBOMCTB B mepuoiax W rpynmnax. OOpasoBaHue
OuHapHbIX coenuHeHui. [Tonstre 06 noHHOM cBs3u. CxemMbl 00pa30BaHUsI HOHHOM CBSI3U.
B3auMmoselicTBre aTOMOB AJIEMEHTOB HEMETAJUIOB MEKy OO0 - 00pa30BaHKe MPOCTHIX
BEILIECTB.
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KoBasieHTHast HemoisipHass XUMHUYECKAsl CBSI3b. JJEKTPOHHBIE U CTPYKTYpPHBIE
dbopmynbl. B3auMopeicTBHEe aTOMOB HEMETAUIOB MeEXAy co0oil - oOpasoBaHue
OMHApPHBIX COEAMHEHUN HEMETaNIOB. DJIeKTpooTpUliaTeaIbHOCTh. KoBanenTHas nosspHas
cBs3b. [lOHSAITHE O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BHIBATh KOBAJIECHTHHIE
xumudeckue cBs3u. CoctaBnenue ¢GopMys OWHAPHBIX COCIUHEHUN IO BaJIEHTHOCTH.
Haxoxxnenne BanmeHTHOCTH TO ¢opMysie OMHApHOTO COeIMHEHHUs. BzammojeiicTBue
aTOMOB METAJUIOB MEXy co00# - 00pa3oBaHre METAUIMYECKUX KpuctamioB. [lonstue o
METaJUIMYECKOM CBA3U.

JHemoncmpayuu.
Mogaenu aTOMOB XMMHYECKHUX 3JIeMEeHTOB. [lepronnueckas cucremMa XUMHUYECKHX
anemeHToB [[. 1. Meneneena.
Jlabopamopnwvie onvimol.
3. MogaenupoBaHue MpUHIKIIA CKAHUPYIOIIETO MUKPOCKOIIA.
4.  WMsroromieHue Mojeliell MOJIEKYJl OMHAPHBIX COCTUHEHUH.
5. M3roroBiieHHE MOJENH, WIUTIOCTPUPYIOLIEN CBOMCTBA METAJUTMYECKON CBS3H.

Tema 2. IIpocThie BemecTtBa

[Tosoxxenne weraimoB W HemeTtawsioB B Ilepuommueckou cucreme ..
MenpeneeBa. Baxneiiime mpocTteie BemecTBa Metauibl. O0mme Gundeckue CBONCTBA
METAJUIOB. BaxkHelune npocTele BENECTBA HEMETAJUIBI. MOJIEKYJIbl NPOCTBIX BELIECTB
HemeTaiuioB. OTHOCUTENIbHAS MOJICKYJISipHas Macca. AoTponust kuciopona, ¢ocdopa,
osoBa. MeTralyIMyecKue W = HEMETAJUIMYECKHE  CBOWCTBA  IPOCTBIX  BEIIECTB.
OtHOCUTENBHOCTh ATOro mousTHs. Yucno ABoraapo. KomumyectBo BemiectBa. Moib.
Mounspras macca. MousipHblii 00beM razooOpa3HbIX BelecTB. KpaTHble enuHHUIIBI
MU3MEPEHHS KOJIMYECTBA BEIIECTBA. PacueTsl ¢ MCMOJIb30BAHUEM MOHATHU «KOJIUYECTBO
BEILIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIM 00BEM Ta30B», «UYUCI0 ABOTAIPO»
emoncmpayuu.

[Tonyyenne o3ona. OOpa3ibl OEIOro M CEpPOro oJjioBa, OEIoro M KPacHOro
dochopa. HexoTopeie MeTauibl UM HEMETAIBI KOJUYECTBOM BemecTBA | MOJb.
MonsipHbIii 00beM Ta3000pa3HBIX BEIIECTB.

Jlabopamopnusie onvimol.
6. O3HaKOMJIEHHUE C KOJUIEKIMENH METAJIJIOB.
7.  O3HaKOMJIEHHE C KOJUIEKI[MENH HEMETAIIJIOB.

Tema 3. CoeariHeHUs] XHMHYECKHUX 3JIeMEHTOB

Crenenb okucienus. CpaBHEHHE CTENEHU OKHUCJICHUS U  BAJCHTHOCTH.
OrnpesienieHNe CTENIEHU OKUCIIEHUS 3JIEMEHTOB B OMHApHBIX coenuHeHusx. CocTaBlieHHE
dbopmyn OMHAPHBIX COSAMHEHUM, OOIIMI crocod WX Ha3BaHWU. bUHAapHBIE COeTUHEHUS
METAJUIOB M HEMETAJUIOB - OKCHJBI, XJOPHUIBI, CYIb(QUIBI, COCTaBIeHHWE UX (HOpMyII.
bunaphbie coeHEHUsI HEMETAUIOB - JIETy4YH€ BOJOPOJHBIE COCAMHEHUsS, UX COCTaB U
Ha3BaHusd. [IpencraBurenu: Boja, yriaeKUCIbIN Ta3, HErameHas U3BECTh, XJIOPOBOIOPO/I,
aMMHaK.

OcHoBaHusl, UX COCTaB U Ha3BaHus. PacTBopuMocTh ocHOBaHui B Boje. [llemoun.
[Tonsatue 06 MHAMKATOpPaX U KAYECTBEHHBIX PEAKIIUX.

Kucnorel, ux cocraB um Ha3BaHus. Knaccudwukanus kucnor. IlpencraBurenu
kuciot. [loHsTHE O 1IKaie KUCIOTHOCTH. MI3MeHeHne OKpacKu WHIUKATOPOB.

Conum Kak TPOM3BOAHBIE KHCJIOT M OCHOBAaHWW, HMX COCTaB M Ha3BaHMUI.
PactBopumMocTs coiieit B Bojie. [IpencraBurenu cosiei.

AMopdHBIEC U KPUCTAJUTMYECKHE BEIIeCTBA. MEKMOJIEKYJISIPHbIC B3aUMO/ICHCTBHS.
Tunel KpUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTB BEILIECTB OT THUIIOB
KPUCTAJUTMYECKUX pelIeTOK. YncThie BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPAbIX U
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razoo0pa3Heix cMecei. CBOMCTBA YHMCTHIX BEIISCTB M CMECEH, mX cocTaB. MaccoBas u
00beMHas J0JM KOMIIOHEHTOB CMeCH. PacdeTsl, CBSI3aHHBIE C TIOHATHEM <«JI0JISD».
Hemoncmpayuu
OOpa3ibl OKCHAOB, OCHOBAaHWM, KHUCIOT M cojel. Mojenn KpHUCTALTHYECKUX

pelIeToK  anMasza, XJopuaa HaTpus, OKcuaa yriepojaa. KHCIOTHO-IIET0YHbIE
WHJIUKATOPbI, ”BMEHEHHUE UX OKPACKH B PA3JIMUHBIX Cpe/lax. Y HUBEPCATIbHbBIA UHAUKATOP.
Jlabopamopnusie onvimoi

8.  O3HakoMJIEHHE C KOJUICKIIMEH OKCHUJIOB.

9.  O3HakoMJIEHHE CO CBOMCTBAMHU aMMHaKa.

10. KauecTBeHHas peakuys Ha yIIEKUCIbIN ra3.

11. Omnpenenenue pH pacTBOpOB KUCIOTHI, LIETOYH U BOJBL.

12.  Onpenenenue pH TMMOHHOTO U S0JI0OYHOIO COKOB Ha CPe3€ IJI0JI0B.

13. O3HakoOMJIEHHE C KOJUIEKIIMEN COJEH.

14. O3HakoMJIEHHE C KOJUIEKIMEW BEHIECTB C Pa3HbIM THUIIOM KPHUCTAUIMYECKOU
pEIIETKHU.

15. OsznakomieHue ¢ 00pa3oM ropHOM MOPOIBI.

Tema 4. U3meHeHusl, MPOUCXOAsIIIIME ¢ BelIeCTBAMHU

IlonsiTHe SBIICHHM, CBSA3aHHBIX C U3MEHEHUSIMHM, ITPOUCXOALIIMMHU C BEIIECTBOM.
SIBneHus1, CBA3aHHbIE C U3MEHEHUEM CTPOEHHMS BeUlecTBa - (PU3MUECKHUE: AUCTHILISALUS,
KpUCTAJNIU3allisd,  BBbIMIApMBAaHME W BO3TOHKAa  BellecTB, (UIBTPOBaHHE U
neHTpudyrupoBanve. SIBIeHUs, CBs3aHHBIE C WM3MEHEHHEM COCTaBa BeEIIeCTBA -
XUMHUYECKHE peakiuu. [Ipu3Hakm W yClIOoBHS NPOTEKAHUS XUMHYECKHX PEAKIIHM.
Boinenenue TeninoTel U cBeTa - peakius ropenus. [lonstue o0 3K30- U 3HIOTEPMUUYECKUX
peakiusax. 3aKOH COXPAaHEHUsI MacChl BELIECTB. XHUMHUYECKHE YpaBHEHUA. 3HAUCHUE
WHJCKCOB ¥ KO3(PPUITUEHTOB.

CocraBineHue ypaBHEHHMI XUMHYECKUX peakuuil. Pacuersl Mo XHUMHUYECKUM
ypaBHeHMsIM. PemieHue 3ajgad Mo  KOJMYECTBY, Macce, o00bemy. Pacuersl ¢
UCIIOJIb30BAHUEM IOHATHUS «IOJIsD», KOI/Ia UCXOJHOE BELIECTBO JAaHO B BHUJIE PacTBOpa C
3aJaHHOM MacCOBOM JOJIEH PAacTBOPEHHOIO BEIIECTBA WA COLEPKHUT OINPEIACICHHYIO
JIOJIFO TIPUMECEH.

Peakuun pasnoxenud. IlpencraBieHne 0O CKOPOCTH XUMHUYECKOW pPEAKIUU.
KaranuzaTopsl. DEepMEHTBHI. Peakuun COCIMHEHMUS. Karanurnueckue u
HeKaTajauThuueckue peakumd. OOpaTumbple U HeoOpaTumble peakiuu. Peaknuu
3aMeIIEeHUs. Pl aKkTHBHOCTM METAJUIOB, €r0 MCIIOJIB30BAaHUE [UJI MPOTHO3UPOBAHUS
peakuuii MEXAy METaUIOM M KHUCJIOTOM, METAUIOM M pacTBopaMu cosel. Peakuuu
obmeHa. Peakiuu HelTpanuzanuu. YCIOBUS NMPOTEKaHUs peakiuidi oOMEHa J0 KOHIIA.
Tunpl XMMHYECKMX pEaklMii Ha IpUMEpe CBOWCTB BOAbl. Peakums pasiioxeHus -
3JIEKTPOJIA3 BOJBL. Peakunu COeMHEHUS - B3aUMOJICVCTBUE BOJIBI C OKCHAAMU METAJIJIOB
M HEMETAUIOB, YCIOBHS HX B3auMoaeucTBus. lloHATHE «THApOKCUAb. Peaknus
3aMeIlleHUsl - B3aUMOJICHCTBHE BOAbI ¢ MeTaiamu. Peaknusi oOMeHa - TUIPOIU3
BEILECTB.

JHemoncmpauyuu

[Ipumepbl (Qu3MyecKux SBICHUNA: IUIaBieHHE MapaduHa, BO3TOHKAa MHoja,
pacTBOpEHHE OKpPAIIEHHBIX coJied, U] Py3usi TYMHUCTHIX BEIIECTB C TOpsiUEH JaMIIOYKU
HaKaJIMBaHUS.

[Ipumepbl XUMUYECKUX SBJIEHUN: TOpeHue MarHus, (ocdopa; B3aumonencTaue
COJISIHOM KUCJIOTBI C MPaMOpOM; MOJTYyYEHHUE TUAPOKCUIA MEAU; PACTBOPEHHUE THIPOKCUIA
MEIM B KHUCJIOTE; B3aUMOJECHUCTBUE OKCHUJIA MEIHM C CEPHOM KHUCIIOTOM IPU HArPEBAaHUM;



pasliokKeHue TMepMaHraHaTta Kalld WM TEpPOKCHUJa BOAOPOAA; B3aUMOJEHCTBUE
paz0aBIECHHBIX KUCJIOT C METAITIAMHU
Jlabopamopnuie onvimot

16. TlpoxanuBaHue MeaH B IJIAMEHU CIIUPTOBKHU.

17. 3amenieHue MeIu B pacTBOPE XJIOPUAA MEIIU KEIIE30M.

IIpakTukym 1. [IpocTeiinue onepanuu ¢ BemecTBOM

1. IIpaBuna TexHUKU 0€30MACHOCTH MpH paboTe B XUMHUUECKOM KabuHere. [Ipuembl
oOparteHus ¢ 1a60paTopHbIM 000PYIOBAHHEM U HATPEBATEILHBIMH PUOOPAMHU.

2. HaGmionenuss 3a HM3MEHEHUSMH, MPOUCXOAAIIMMH C TOpSIIEH CBEUOM, M HX
onucaHue (AOMAaIIHUI SKCIEPUMEHT).

3. AnHanu3 noYBbl ¥ BOJBI (JIOMAIIHUM SKCIEPUMEHT).

4. IIpu3HaKy XUMMUYECKHUX PEAKIIMM.

5. IlpuroroBieHHe pacTBOpa caxapa U pacyeT €ro MacCOBOM J0JIM B paCTBOPE.

Tema 5. PacTBopenne. PactBopbl. CBOHCTBA paCTBOPOB 3JIEKTPOJIMTOB

PactBopenne kak ¢usuko-xumudeckuii mporecc. llonstue o rtumparax u
Kpucrayuiorugparax. PacrBopumocts.  KpuBele  pactBopumocTd.  HacwleHHsle,
HEHACBIIIEHHBIE, TEPECHIIIEHHbIE PACTBOPHI. 3HAYEHUE PACTBOPOB Ui MPUPOALI H
CEIBCKOT0 XO3IHCTBA.

[TorsiTre 00 SIEKTPOTUTHIECCKON TUCCOIHAIIIH. DICKTPOIUTHI U HEIJIEKTPOIUTHIL.
MexaHu3Mm 3IEKTPOJUTHYECKOW AUCCOLUMALMU C PA3JIUYHBIM XApAKTEPOM CBS3CH.
CreneHb DACKTPONMTHYECCKON auccoranuu. CuiabHbIE U ClIa0ble  3JEKTPOJIMTEHIL.
OcHoBHable nojoxkerus: TOJl. MonHble ypaBHeHUs peakiuid. Peakuum oOMmeHa, WayIiime
1o koH1a. Knaccudukarust HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Jucconumanus KUCIOT U UX cBOMcTBa B cBeTe TO/I.
MouiekyJIsipHbIE M1 MOHHBIE YPABHEHUS peakiui. B3auMonencTBrue KUCIOT ¢ METallaMH,
OKCHJIaMH METAJIJIOB, OCHOBAaHUSMH, COJISIMU. VIcTionp30BaHKe TaOIUITbI paCTBOPUMOCTH.

OcHoBanusl, ux knaccudukanus. lucconuaiys OCHOBaHUI U UX CBONCTBA B CBETE
TO/1. BaumopeiictBue ocHOBaHUM ¢ coisiMu. VMcnonb3oBanue Tabauibl paCTBOPUMOCTH.
B3aumopaeiicTsue nieiodeil ¢ OKCUgaMy HEMETAJUIOB.

Comm, ux auccounmanus U cBoMcTBa B cBeTe 10J/]. B3ammopeiicTBue cojei ¢
MeTajuTamMu, coiisiMu. Vcrmonp3oBaHue TaOJIUIIBl PACTBOPHUMOCTH.

OcHOBHBIE CBeJICHUsI 00 OKCHJIaX, MX KiIacCH(UKAIIUU U CBOHCTBAX.

['enernueckue psiabpl METaIa M HEMETaUIA. [ 'eHeTHYeCKas CBSI3b ME¥K/ly KJIIaCCaMHU
HEOPraHWYECKUX BEILIECTB.

OKHCIUTEIIBHO-BOCCTAHOBUTEIIbHEIC peaKIuu. Onpenenenue CTEIeHEN
OKHMCJICHMS IS »jJeMeHTOB. Peakium wuonHoro obOmena u OBP. Oxkwuciaurens u
BOCCTAHOBHUTEIb, OKHCIeHHE H BocctaHoBieHue. CocraBieaue OBP  merogom
3JIEKTPOHHOTO Oananca. CBONCTBA MPOCTHIX BEIIECTB, KUCIIOT U coneil B ceere OBP
Hemoncmpayuu

HcnbiTaHue BEHIECTB M UX PACTBOPOB HAa 3JIEKTPONPOBOJHOCTh. 3aBUCHUMOCTD
AIEKTPONPOBOJTHOCTH YKCYCHOM KHUCJIOTHI OT KOHUEHTpALMU. [[BMKEHHE OKpAIICHHBIX
MOHOB B JJICKTPUYECKOM moJie. B3aumoaencTBUE LIMHKA C CEPOM, COJIHOM KHUCIOTOM,
xaopuaom meau. ['openne maraus. BzauMmonencTBre XJIOpHOM U CEpOBOAOPOIHON BOJBL.
Jlabopamopnuvie onvimot

18. B3sauMmojeiicTBHE pacTBOPOB XJIOPHIa HATPUS U HUTpaATa cepedpa.

19. TlosyyeHue HEPACTBOPUMOTO THAPOKCHIA U B3AUMOACHCTBUE €r0 C KUCIOTAMM.
20. BzamMmojelicTBUE KUCIOT C OCHOBAHUSIMH.

21. BsamMmonelicTBUE KHCIOT C OKCHJIAMH METaJIJIOB.
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22. BsauMoaelcTBHE KUCIOT C METAJJIAMU.

23. BsaumMoaelcTBHE KUCIIOT C COJIIMU.

24. BsanMoaelcTBUE IIETOUYEN C KUCIOTAMU.

25. BsamMmojelicTBHE MIEI0YEH ¢ OKCHIAaMH HEMETAJIIOB.
26. BzamMopaencTBHE MIEIOYEH C COISIMH.

27. llomyuyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.
28. BsaummopnelicTBHe OCHOBHBIX OKCUJIOB C KUCIOTAMMU.
29. BsaumonelicTBUEe OCHOBHBIX OKCHIOB C BOJOM.

30. Bz3amMoaencTBHE KHCIOTHBIX OKCHJIOB C IIECJI0OYaMH.
31. BizaumojaencTBUE KUCIOTHBIX OKCHUIOB C BOJIOM.

32. BizaumojencTBUE Coled ¢ KUCIOTaMU.

33. BsaumopeiicTBHE COJIEN C IIETIOUYAMHU.

34. Bs3auMopaeiicTBHUE COJIEN C COJISIMU.

35. BzaumopeiicTBUE pacCTBOPOB COJIEH ¢ METaIaMHU.

IpakTkym 2. CBoiicTBa pacCTBOPOB 3JICKTPOJIMTOB
Pemenue 3kciepruMeHTaIbHBIX 3a/au.

Tema 6. [lopTpeTHas rajiepesi BeJIMKUX XUMHKOB
IToBTOpeHue Marepuana 8 kiacca- OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUl uepes
3HAKOMCTBO C KU3HBIO U JICATEIbHOCTBIO YUEHBIX, OCYIIECTBUBIINX UX OTKPBITHE.

9 kJaacc

Tema 1. Bpegenume. OOmasi XapakTepuCTHKa XHUMHMYECKHX JJIEMEHTOB W
xumudeckux peaxknuil. Ilepuoamyeckmin 3akon u Ilepuoaumyeckass cucrema
xumudeckux iemeHToB /I.U. MenaesieeBa

XapakTepucTHKa 3JIEMEHTa IO €ro mnoJjiokeHuto B Ilepmoanueckoil cucreme
xumuueckux sneMmeHToB [. M. MenneneeBa. CBoOMCTBAa OKCHAOB, KUCJIOT, OCHOBAaHHH M
COJIEM B CBETE TEOPHHM AIEKTPOIUTHYECKON TUCCOLMALNNA U OKUCIICHUS-BOCCTAHOBIICHHS.
[Tonsitue o mepexoaHbIx daeMeHTax. AMGOTepHOCTh. ['eHeTHuYecKuil psii IEPEeXoIHOTO
anemeHnTa. llepuonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
JA. WN. MenneneeBa. XuMuuecKas OpraHU3alys >XUBOM M HEXUBOM INPUPOMBL.
XUMHYECKUN COCTaB S/Ipa, MAaHTUH U 3€MHOM KOpPbl. XMMUYECKUE JIEMEHTHI B KJIETKAX
KUBBIX OpraHu3MoOB. Makpo- u MukpodneMeHThl. O000IIeHNE CBEACHUM 0 XUMUUYECKHUX
peakuusax. Kmaccudukaiuss XuMUYECKUX peakiuidi 0 Pa3IMYHbIM MPU3HAKAM: «YHCIIO U
COCTaB  pearupyminmx W  00pa3ymIIMXCS  BEIIECTBY»,  «TEIJIOBOM  AddexTy,
«HaATIpaBJICHUE», «U3MEHEHWE CTEMEeHEeW OKHCICHHS DJIEMEHTOB, O00pa3yIolux
pearupyromnye BeIEecTBa», «(a3a», «HCIOIb30BaHUE KaTanuzatopa». lloHarue o
CKOPOCTH XMMHUYECKOM peakuuu. DakTophl, BIUSIOMKAE HA CKOPOCTh XUMHYECKHX
peakuuii. Katanuzarops! u katanus. UHTHOUTOPBI. AHTHOKCHIAHTHI.
Hemoncmpayuu

Paznuunbsie popmbl Tadaunel . Y. Menneneea. Mojienu aToMOB 3JIEMEHTOB 1—
3-ro nepuonoB. Mozenb CTpoeHHsI 3eMHOTO mapa (monepedHblil pa3pes3). 3aBUCUMOCTD
CKOPOCTH XMUMHUYECKOW peaKUuu OT IMPUPOJAbl PEarupyrolrx BEUIECTB. 3aBUCUMOCThb
CKOPOCTHM XMUMHYECKOW peakIuu OT KOHIIEHTPALMM pEearupyrolux BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XHMHWYECKOM pEakuuH OT IUIOMAJAN CONPUKOCHOBEHUS
pearupyrommMx BeIIeCTB («KUISIIIHK CIoi»). 3aBUCUMOCTh CKOPOCTH XHUMUUYECKOU
peakuuu OT TeMIEpaTypbl PEArupyroIIUX BEIIECTB. [ OMOTr€HHBIM W TIe€TEPOreHHbBIN
Katanusbl. DepMeHTaTUBHBIN KaTanu3. THrubuposanue.
Jlabopamopnuie onvimot
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1.  Tlomy4yeHue rupoKcHIa UHKA U UCCIETOBAHUE €ETO CBOWCTB.

2. MopenupoBanue nocrtpoeHus Ilepnoanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
. . Mennaeneena.

3. 3amemieHwue xkene3oM Menu B pactBope cyibdara mean (II).

4.  3aBUCHMOCTb CKOPOCTM XHMHYECKOW peakUUH OT MPUPOAbl pearupyrommx
BEILECTB HA PUMEPE B3aUMOIEHCTBHSI KUCIOT C METAJIJIAMH.

5. 3aBUCHUMOCTb CKOPOCTHM XMMHMYECKON PEAKIMH OT KOHLEHTPALHUHU PEarupyrommx
BCIIECTB Ha NpPUMEpPE B3aAUMOJECWUCTBUA IIMHKA C COJSHOW KHUCIOTOM pa3InyHON
KOHLICHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTM XHMHMUYECKON peaklMH OT IUIOLIAAU CONPUKOCHOBEHMS
pearupyronmx BeIecTB.

7.  MonenupoBaHue «KHUIIAIIETO CIOSD.

8. 3aBUCHUMOCTb CKOPOCTH XMMHMYECKOH PEAKUUU OT TEMIEPATypbl pearupyroLux
BEILIECTB HA npuMepe B3aumozeiicTBust okcuaa meau (II) ¢ pactBopom cepHON KHUCIOTHI
Pa3JIMYHOMN TEMIIEPATYyPHI.

9.  PaznoxeHue nepokcuaa BOAOPOAA C MOMOIILI0 okcuaa mapranna (IV) u karanassl

10. OGHapyxeHHe KaTanas3bl B HEKOTOPHIX MULIEBBIX MPOAYKTaX.

11. WurubupoBanue B3aMMOJICUCTBUS KUCIOT C META/NIAMH YPOTPOITUHOM.

Tema 2. MeTasuibl

ITonoxxenne meramnos B [lepuoanyeckoi cucreMe Xumudyeckux annemeHTon Jl. M.
MeneneeBa. Metainnyeckasi KpUCTaUIMUECKasl pelIeTKa U MeTaInuecKas XuMuyecKas
cBs3b. OOmume Qusnueckue cBoiicTBa MeTauioB. CIUlaBbl, X CBOICTBA M 3HAYCHUE.
XHWMHYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJEH, @ TAKXKE B CBETE UX IOJIOKECHUS
B JJICKTPOXHUMHUYECKOM psy HampspkeHUil metaisioB. Koppos3usi MeTasioB U ciocoObl
00pBOBI ¢ Hell. MeTtamsl B mpupoie. O0mue crnocoObl UX MOTydeHUS.

OO6mias xapakTepuCTHUKa IMICTOYHBIX METaIoB. Metaiuiel B mpupoje. OOmiue
cnocoOb! ux nonyueHus. Ctpoenue aromoB. Lllenoynbie MeTamIbl — MNpOCThIE BELIECTRA.
Baxneiiimme coenMHEHUS WLIENOYHBIX METANIOB — OKCHAbL, THUAPOKCHUABI U COJU
(x1opuabl, KapOOHAThI, CylIb(paThl, HUTPAThl), UX CBOWCTBA M MPUMEHEHUE B HApOAHOM
xo3siicTBe. Kanuitable y1oopeHusi.

OO1mras XxapakTepUCTHUKA IEMEHTOB INIaBHOM noarpynms! I rpymnresr.

Crpoenue aromoB. IllenouHo3emenbHble MeETalbl — MPOCTHIE BEILECTBA.
Bakneiimme coelMHEHHS MIEJIOYHO3EMENbHBIX METANIOB — OKCHJIbI, TUIPOKCUIBI H
conmu (XJOpUIbI, KapOOHAThl, HUTpaThl, Ccyibdatel, QocdaTel), WX cBoOHCTBA U
IIPUMEHEHUE B HAPOJHOM XO3SICTBE.

AIOMUHUH.

Crpoenue atoma, (U3MUECKHE W XMMHYECKHE CBOMCTBA MPOCTOrO BEIECTBA.
CoenuHeHHs aTFOMUHMSI — OKCHJI U THJIPOKCHU, UX aM(pOTEepHBI xapakTep. Baxkueiime
conu antoMuHud. [[puMeHeHne anrOMUHNS U €r0 COCTMHEHUN.

Keneso.

CrpoeHue atoma, (U3MUECKHE W XMMHYECKHE CBONCTBA MPOCTOrO BEIECTBA.
I'enernueckue psaapl Fet+2 u Fe+3 .

Baxueitmue conn kene3a. 3HaYEHUE KeJe3a U €ro COSAUHEHUN U1l IPUPOIbI U
HapOJIHOT'O XO0351CTBa.

Hemoncmpayuu

OOpasipl IMETOYHBIX W IIEJIOYHO3EMENbHBIX MeTauioB. (OO0pasubl CIUIaBOB.
BzaumopenicTBue HaTpus, IUTHS U KaJdbLMs ¢ BOAOW. B3anMonecTBre HaTpyst 1 MarHus
¢ kuciopogoM. B3aumoneiictBue MeTtaiuioB ¢ HemeTauiamu. [lomydeHune rugpokcuaoB
xenesa (I1) u (LLD).
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Jlabopamopnuvie onvimoi
12. BzaumopeiicTBHE paCTBOPOB KUCIOT U COJIEH C METaUIaMHU.
13. O3HakomIIEHHUE C pyJaMu Keje3a.
14. OkxpamuBaHue IUIAMEHH COJISIMH IETOYHBIX METAIIJIIOB.
15. BsauMmopeiicTBHE KaJbIHS C BOIOM.
16. IlomydyeHue rupoKcHuaa KaJblUs U UCCIEIOBAHUE €TO CBOMCTB.
17. TlomydyeHue rugpoKcHaa ATFOMUHUS U UCCIEAOBAHUE €TI0 CBOMCTB.
18. BzaumopelcTBue *kemne3a ¢ CONSTHON KUCIOTOM.
19. Tlomyuenue ruapokcuaos xenesa (II) u (II) u usydyenne ux cBONUCTB.

IIpakTukym 1. CBoiicTBa MeTAJJIOB ¥ MX COeIMHEHUI

1. OcyuiecTBieHHE EMOYKN XUMHUYECKUX MTPEBPAILICHUH.

2. TlonmyuyeHue U CBOMCTBA COCTMHEHUN METAJLIIOB.

3. PemeHue SKCHEpUMEHTAJbHBIX 3aJlad HAa pPACHO3HABAHME U MOJy4YEHHE
COCJIMHEHUIN METAJIJIOB.

Tema 3. HemeTasiibl

OOmass xapakTepucTHKa HEMETaJUIOB: mosioxkeHue B Ilepuoanueckoit cucreme
xumuueckux oanementoB JI. W. MenzaeneeBa, OCOOEHHOCTH CTPOEHHUS aTOMOB,
anekTpooTpunarenbHocth  (D0) kak  Mepa  «HeMmeTtammyHocTw», psag  OO0.
Kpucrannmmyeckoe CcTpoeHHE HEMETAJUIOB — TMPOCTBIX BELIECTB. AJUIOTPOIUS.
®usnueckue CBOICTBa HeMeTauioB. (OTHOCUTENBHOCTh MOHATHH  «METa» |
«HEMETaJ.

Bonopon. Ilomoxenune Bomopoaa B Ilepuoandeckoil cHUCTEME XHUMHUYECKUX
anementoB JI. M. MenneneeBa. CtpoeHne aromMa M MOJIEKyJbl. Dusznueckue u
XUMUYECKHE CBOICTBA BOJOPOA, €T0 MOJIyYEHUE U TPUMEHEHUE.

Bona. Crpoenue Mosekynsl. Bogopognas xumuueckas cBs3b. Duznueckue
CBOMCTBa BOJBl. AHOMAJIMK CBOMCTB BOABL. ['uapoduiibHbie U ruapodoOHbIEC BEIIECTRA.
Xumuueckre cBoicTBa Boabl. KpyroBopor Boasl B mpuponae. Bomoouucrtka. Aspanus
Bonxbl. briToBBIe GuIbTpel. MunepanbHbie BOAbl. JMCTWIIMpOBaHHAs BOJa, €€
MOJIyYEHUE U IPUMEHEHHE.

OO11ast XapaKTepUCTUKA FaJIOr€HOB.

Crpoenue atomoB. [IpocTeie BeliecTBa U OCHOBHBIE COECMHEHHUS TajOr€HOB, UX
CBOMCTBA.

Kpatkue cBenenus o xiope, Opome, ¢prope u one. [IpumeHeHre raoreHoB U ux
COEIMHEHUI B HAPOJHOM XO3S1CTBE.

Cepa. CrpoeHne aToma, ajJIOTPOIHS, CBOWCTBA W MPUMEHEHHWE POMOMYECKON
cepbl. Oxcuabl cepbl (IV) u (VI), ux nomyuyenue, cBoiictBa u npumeHeHue. CepHas
KHUCIIOTa M €€ COJIM, UX NPUMEHEHHE B HapoJHOM xo3siicTBe. [Ipon3BoACTBO cepHOM
KHCJIOTHI.

A30T. CTpoeHre aToMa M MOJEKYJbl, CBOMCTBA MPOCTOr0 BEHIECTBA. AMMMAK,
CTPOCHME, CBOWCTBA, MOJy4YyeHHEe U npuMmeHeHue. ConM aMMOHHS, HUX CBOMCTBA M
npumenenue. Oxcust azota (1) u (IV).

A30THasi KUCJIOTa, €€ CBOMCTBA M MpUMEHeHne. HuTpaTbl U1 HUTPUTHI, podIemMa
UX COJIEpKaHUS B CEIIbCKOXO3SIMCTBEHHON MPOAYKIIUU. A30THBIE YJI0OpEHHUS.

dochop. CtpoeHue aroma, alIOTPONHs, CBOWCTBA Oeoro u kpacHoro docdopa,
ux nupumeHenne. OcHoBHbIe coemuHeHus: okcun ¢ocdopa (V) u oprodochopHas
kuciota, pocdarel. DochopHbie ynoOpeHus.

VYrinepoa. CtpoeHue aromMa, aqjloTpONusi, CBOMCTBA MOAU(DUKAIIUNA, TPUMEHEHUE.
Oxkcunet yraepona (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaThl: KanbIUT, COJa,
MOTalll, UX 3HAUYECHHUE B IPUPOJE U KU3HU YEJIOBEKA.
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Kpemuwuii. CrtpoeHue artoma, KpPUCTAUIMUECKUN KpPEMHHI, €ro CBOWCTBa U
npumenenne. Oxcupn kpemuus (IV), ero npupoassle pazHOBUAHOCTU. CHIIMKATBHI.
3Ha4YeHUE COCMHEHNUN KPEMHMS B )KUBOW M HEXUBOM npupoze. [lonaTtue o cummkaTHOM
IIPOMBIILIJIEHHOCTH.

JHemoncmpauyuu

OOpa3npl rajgoreHoB — MPOCTBIX BELIECTB. B3auMmonelcTBHE TraJOreHoB C
HaTpUEM, C AIFOMUHHEM. BhITeCHEHHE XJI0pOM Opoma WM MO0JIa U3 PACTBOPOB UX COJIEH.
B3anmopelictBue cepbl ¢ METalIaMHM, BOJOPOJAOM M KHCIOponoMm. BizammonerncrtBue
KOHILICHTPUPOBAHHOM a30THOW KHCIOTBHI C Meapto. llormomenue yriem pacTBOPEHHBIX
BELIECTB WM ra3oB. BoccTaHoBneHue meau u3 ee okcuaa yriuem. OOpas3isl NPUPOIHBIX
coelMHEHUN XJjopa, cepsl, docdopa, yrieponaa, kpemHus. OOpas3ibl BaKHEHIIUX IS
HApOJIHOTO XO3SMCTBa CyJb(paToOB, HUTPATOB, KapOOHATOB, PocdaToB. OOpa3Ibl CTEKIIA,
KepaMHKH, IEMEHTA.

Jlabopamopnuvie onvimoi
20. [IlomyuyeHue m pacrio3HaBaHUE BOAOPOJA.
21. HccnenoBaHue NOBEPXHOCTHOIO HATSKEHUS BOJIBI.
22. PacTBOpeHME IEpMaHraHaTa KaJiusl UM MEIHOTO KyIopoca B BOJE.
23. Tunpparanus o6e3BoxkeHHOro cyibdara meau (II).
24. HW3roToBieHUE TUIICOBOrO OTIEYATKA.
25. O3HakoOMJIEHHE C KOJUIEKIIHEH ObITOBBIX (PHIIBTPOB.
26. (O3HaKOMJIEHUE C COCTAaBOM MUHEPAJIbHOMN BOJBI.
27. KauecTBeHHas peakius Ha rajlore€Hu/1-HOHBI.
28. TlomyuyeHue u pacrio3HaBaHUE KHUCIOPO/A.
29. TopeHue cepbl Ha BO3AYyX€E U B KUCIOPOJE.
30. CsaoiicTBa pa30aBIE€HHON CEPHON KHCIIOTBHI.
31. WN3ydeHue cBOMCTB aMMHAKA.
32. Pacrio3HaBaHUE COJIEV AMMOHMS.
33. CoiicTBa pa30aBIeHHON a30THOM KHUCIOTHI.
34. B3zaumopaeicTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.
35. Topenue pocdopa Ha Bo3ayXe U B KUCIOPOJIE.
36. PacmnosnaBanue docdaros.
37. TopenHue yriisi B KUCIOPO/IE.
38. Ilomy4yeHue yroapbHOM KUCIIOTHI U U3y4YEHHE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B TUAPOKAPOOHATHI.
40. PaznoxxeHue ruipokapOOHaTa HaTPHUSL.
41. TlomyuyeHue KpeMHEBOU KUCIOTHI U U3YUEHHE €€ CBOMCTB.

IIpakTkym 2. CBoiicTBa coeJUHeHMII HEMETAJIOB

Pemrenne skcnepuMeHTanpHbIX 3a1a4 1o TeMe «lloarpynna rajoreHosy.
Pemenne skcnepumeHTanpHbIX 3aaa4 1o teme «lloarpynmna kucinoponay.
Pewrenne skcnepumeHTanpHbIX 3aaa4 1o teme «lloarpynna azoray.
Pemenue skcnepuMeHTanbpHbIX 3a1a4 1o teme «Iloarpymnmna yraepona».
[Tosmyuenue, coOupaHue 1 pacno3HaBaHUE ra3oB.

XA B

Tema 4. [lepBoHayaibHbIe CBeIeHUSI 00 OPraHNYecKUX BellecTBax

[lepBoHauyanbHBIE CBEJICHUSI O CTPOCHUHM OPTaHUYECKUX BEIECTB. Y TJIEBOJOPOIbI:
METaH, 3TaH, 3THJIeH. ICTOYHUKH YTIJI€BOJOPOIOB:  MPUPOJHBIN ra3, He(Th, yroJib.
Kucnopoaconepxamme  coeAMHEHHs: COUPTHI  (METAHON, ATAHOJN, TJMLEPHH),
KapOOHOBbIE KHUCJIOTHI (YKCyCHas KHCJIOTa, aMHUHOYKCYCHasi KHCIIOTa, CT€apuHOBas U
OJIEMHOBAsi KUCIOTHI). BHOTOTMYECKHM Ba)KHBIE BEIECTBA: KUPBI, TIIOKO3a, OCIKH.
XUMHUYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeJibl U €ro MOCIIEICTBUS.

Tema 5. O0001meHue 3HAHMI 10 XMMHH 32 KYPC OCHOBHOM HIKOJIbI
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Ilepuonnueckuii 3akoH u Ilepuoanyeckas cucrema xuMudeckux nemenTos 1. U.
MenneneeBa. @U3NUECKUN CMBICI MTOPSAKOBOIO HOMEpPA DJIEMEHTA, HOMEPOB IEPUOJA U
rpymIbl. 3AKOHOMEPHOCTH U3MEHEHHMS CBOMCTB 3JIEMEHTOB M UX COCUHEHNN B IEPHOAX
Y TPYyIIIax B CBETE MPEICTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HaueHUE TMEePUOJUYECKOr0o 3akoHa. Buabl XUMUYECKUX CBA3€H U THUIIBI
KPUCTAJIUIMYECKUX  PElIETOK. B3aumMoCBA3b  CTPOEHMS W CBOMCTB  BELIECTB.
Knaccudukanus XuMHUYECKHX peakluuid MO pa3iuyHbIM MpHU3HAKaM (YUCIO U COCTaB
pearupyronmx u oOpa3yronuxcs BEIIECTB; HAJIMYME TPaHUIbl pasnena (a3; TErioBOM
3¢ (}eKT; H3MEHEHHE CTEeNeHEel OKHUCIEHHMs aTOMOB; HCIOJb30BaHHUE KaTalM3aTopa;
HarpasiieHHe MpoTekanus). CKOpoCTb XUMUYECKUX peakUuuil U (pakTopbl, BIUAIOMIAE Ha
Hee. OOpaTUMOCTh XHUMHYECKMX pEaKUUid M CIOCOOBl CMEIIEHUS XUMHYECKOIo
PaBHOBECHS.

IIpocTeie M cnokHBIE BemecTBa. MeTamibl U HEMETaJUIbl. | €HeTUYeCKue psiibl
MeTaijia, HeMeTalyla W mepexoAHoro meramuia. OKCuAbl U TUAPOKCHUJIBI (OCHOBaHUS,
KUCJOTHI, aM(OTepHbIE THUAPOKCHABI), coimu. Mx cocraB, kimaccupukanus U o0Imue
XUMHYECKHUE CBOMCTBA B CBETE TEOPUU IJIEKTPOJIUTHUECKON TUCCOLUALINM.

3. TemaTn4yeckoe NJIAHUPOBAHME C YKA3aHHEM KOJHYECTBA YaCOB, OTBOAUMbBIX HAa
0CBOEHHE KAKI0M TEeMBbI

8 kiacc
KonuuectBo
No Tema
4acoB
1 Baenenue 6
2 | ATOMBI XUMHYECKHX DJIEMEHTOB 10
3 | [Ilpoctsie BeliecTBa 7
4 CoeIuHEHNsT XUMHYECKUX DJIEMEHTOB 14
5 N3Menenuns, npoucxoasine ¢ BEIEeCTBAMHU 13
6 PactBopenue. PactBopsl. CBoiiCTBa pacTBOPOB 15
3JIEKTPOJIUTOB
7 | TloprpeTHast rajepesi BETHKHUX XUMHKOB 3
Hroro 68
9 kyacc
KonunuectBo
No Tema
4acoB
AJIEMEHTOB M XUMHUYECKHUX peakunii. [lepnogudecknii
1 3akoH U [lepuoauyeckas cucteMa XUMHUYECKHUX 10
sanemenToB [[.1. Menneneera
2 Meramnsl. [Ipaktukym «CBOMCTBa METAIIOB U UX 17
COCIMHEHUI»
3 | Hewmeramnsr Ilpakrukym mo teme «CpoiicTsa 79
{"!'\F‘TIT/TUPLTT/TT\/IY HANMATATTIITORN
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[lepBoHauagbHBIE CBEIEHUS 00 OPraHUYECKUX MOJIEKYJax 9
O060011eH1Ee 3HaHUM 110 XUMUHU 32 KYpC OCHOBHOM IIKOJIbI 8
Urara 6h
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