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1. IInannpyemblie pe3yJIbTATHI OCBOCHHS YUeOHOTI0 NpeMeTa

JIM4HOCTHBIE pe3yJIbTaThI

Yyanmiics 1OJKeH:

3HaTh U IOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBA3aHHBIE C PA3BUTHEM XUMUH U
oOmiecTBa; MOCTWKEHHS B 00JacTH XUMHHM M KyJIbTypHBIE Tpaauluu (B YacTHOCTH,
Hay4YHbIE TpPAIHWIMH) CBOCWU CTPaHbI, OOIIEMHUPOBBIE MOCTHKEHHS B OOJACTH XHWMUWU;
OCHOBHbBIE INPHUHLMIIBI U MpPaBUia OTHOIIEHUS K IPUPOJE; OCHOBBI 370pPOBOT0 0Opasza
KHU3HU U 3]10pOBbecOEperaroinx TEXHOJIOT Ui,

NpaBUja TOBEACHUS B UYPE3BBIYAMHBIX CHUTYalUsX, CBS3aHHBIX C BO3/CHWCTBHEM
pa3IMYHBIX BEMIECTB; OCHOBHBIC MpaBa W OOS3aHHOCTH TpakJaHWHA (B TOM YHCIE
yyamierocs), CBS3aHHbIE C JIMYHOCTHBIM, MPO(ECCHOHATIBHBIM U  KU3HEHHBIM
caMoOIpeieNICHUEM; COLMATbHYIO 3HAUUMOCTh U COAEp)KaHue Mpodeccuil, CBSI3aHHBIX C
XUMUECH;

UCTIBITHIBATh: YYBCTBO TOPIOCTH 32 POCCHUICKYIO XMMHYECKYI0 HAayKy W YBaKCHHE K
UCTOPUU €€ Pa3BUTHS;, YBAKECHHUE M NPUHATHE NOCTHKCHUH XUMHUH B MHUPE; JIIOOOBb K
IPUPOJIE; YBAXKECHHUE K OKPYKAIOIMIUM (YJaIIUuMCsl, YIUTEISIM, POJUTEIISIM | JIP.) — YMETh
CIIyIIaTh W CIJBILATh MapTHEpa, NIPU3HABATH IPAaBO KakKJOr0 Ha COOCTBEHHOE MHEHUE,
IPUHUMATh PELIEHUs] ¢ YYETOM IO3UIMM BCEX YYaCTHMKOB; YyBCTBO IPEKPACHOIO U
ACTETUYECKHX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M HMX IPEBPAIICHUMH;
caMOyBa)K€HHE M SMOIIMOHAIBHO -TIOJIOKHUTEITHFHOE OTHOIIIEHHE K cele;

NpU3HABaTh: LEHHOCTh 3J0pPOBbs (CBOErO0 M JPYrux Jirojed); HeoOXOJUMOCTh
CaMOBBIPaXXEHMsI, CaMOpeaTU3aliH, COLIMAIbHOIO IPU3HAHUS;

OCO3HABaTh: TOTOBHOCTh (WMJIM HETOTOBHOCTH) K CaMOCTOSITENIBHBIM TIOCTYNIKAaM |
JCHCTBUSAM, OTBETCTBEHHOCTh 3a HMX pE3yJbTaThl; TOTOBHOCTh (MM HETOTOBHOCTH)
OTKPBITO BBbIpaXaThb M OTCTAaUBaTh CBOIO MO3UIMIO U KPUTUYHO OTHOCHTHCS K CBOUM
HOCTYTIKaM;

NPOSIBIISITh:  DKOJOTMYECKOE  CO3HAHHWE;,  JO0OpOXKeNaTeNbHOCTh,  JOBEpHE U
BHUMATEJIbHOCTh K JIIOAAM, TOTOBHOCTb K COTPYJHHYECTBY U JApYyKOe, OKa3aHUIO
NOMOIIM TeM, KTO B HEH HyXJIaeTcs; 00O0OIIEeHHBINH, YCTOWYMBBIA M HM30MpaTeIbHBIN
NO3HABATEIbHBIN HHTEPEC, MHUIUATUBY U JIFOO03HATENFHOCTh B M3yUYE€HHH MUPA BELIECTB
U PEaKLMii; 1eJIeyCTPEMICHHOCTh M HACTOMYHUBOCTh B JOCTUKEHUH 11€J1€H, TOTOBHOCTh K
IPEOJIOJIEHUIO TPYJIHOCTEH; yOeXIeHHOCTh B BO3MOXKHOCTH IO3HAHHSI HPUPOJB,
HEOOXOJMMOCTH Pa3yMHOTO HCTOIB30BAHUSA JOCTIDKEHUH HAYKHM W TEXHOJIOTHHA IS
pa3BUTHsA O0IIECTBA;

YMETb: yCTAHABJIMBATh CBS3b MEXKAY LEIbI0 M3YyYEHHS XUMHHM W TEM, JJIS 4Yero oHa
ocyliecTBisiercss  (MOTMBAaMM);  BBIIOJHATH  KOPPUTHUPYIOLIYI0  CaMOOIICHKY,
3aKIIIOYAIONIYIOCS B KOHTPOJIE 3a TMPOLECCOM W3YYCeHUS XHMHA W BHECCHHH
HEOOXOJMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX JTalaM M Crioco0aM M3ydeHHUs Kypca
XMMHHU; BBIOJIHATh PETPOCHEKTUBHYIO CaMOOIICHKY, 3aKJIIOYAIONIyIOCSd B OLIEHKE
npoliecca u pe3ysbTaTa U3y4eHHUsl Kypca XUMHUH OCHOBHOM IIKOJIBI, TIOJIBEICHUU HUTOTOB
Ha OCHOBE COOTHECEHUS LIeJIeH U Pe3yJIbTaTOB;

CTPOMTD >KU3HEHHBIE M NPO(QECCHOHAIbHBIE IUIAHBl C YYETOM KOHKPETHBIX COLIMAIbHO-
UCTOPHUYECKUX, TOJIUTUYECKUX M ISKOHOMHUYECKHX YCJIOBHUH; OCO3HaBaTh COOCTBEHHBIC
IIEHHOCTH M COOTBETCTBHE WX MPHHUMAEMBIM B XH3HH DPEIICHHUSIM; BECTH JHWAJIOT Ha
OCHOBE PaBHOIIPABHBIX OTHOIIEHUH M B3aMMHOIO YBa)KE€HUS; BBIJENISATH HPABCTBEHHBIN
aCIeKT MOBEJEHHS M COOTHOCHUTh IMOCTYNKH (CBOM M JPYTUX JIIOJEH) M COOBITHS C
NPUHATBIMA ~ JTHYECKMMH  HOpPMam#, B  TpeAelax  CBOMX  BO3MOXKHOCTEH
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POTUBOACHCTBOBATh JIEUCTBUSAM M BIUSHUSM, TPEACTABISIONIMM YIPO3y KH3HHU,
3JI0pOBBIO M 0€30MACHOCTH JIMYHOCTHU M OOIIECTBA.

MeTanpeamMeTrHsblie pe3yJibTaThl

UCIIOJIb30BAHUE YMEHUN U HABBIKOB PA3jIUYHBIX BUIOB [IO3HABATEIbHON ICATEIBLHOCTH,
NPUMEHEHHH OCHOBHBIX METOJOB TIO3HAHUS (CHCTEMHO-MH()OPMALMOHHBIN aHalu3,
MOJIETUPOBAHUE) JJIs1 U3YUEHUS Pa3IMYHBIX CTOPOH OKPY’KaIoIEH AeCTBUTENbHOCTH;
UCIOJIb30BAHUE OCHOBHBIX HHTEIUIEKTYalbHbIX OINepauuid: (GopMyJIUpOBaHUE THIIOTE3,
aHallu3 M CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CUCTeMAaTH3allus, BBISIBICHHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€1, [IONCK aHAJIOTOB;

yMEHHUE IT'€HEPUPOBATh UAEH U ONPEIENITh CPEACTBA, HEOOXOAUMBIE JJIS UX peaTn3aliy;
YMEHUE ONpEeNeNaTh LETd U 3aJa4yd AesTeIbHOCTH, BBIOMpPATh: CPEACTBA pealu3aluu
LIEJIU U IPUMEHATDH UX Ha IIPAKTUKE;

UCIOJIb30BAHUE PA3JIMYHBIX HMCTOYHMKOB JUIS TOJYYEHUS XUMHUYECKOM HH(Oopmanu,
NOHMMAaHHE 3aBUCUMOCTH CoJiepKaHus U (POpPMBI MpeCcTaBiIeHus HHPOPMALUU OT Leei
KOMMYHHMKALIUU U aJpecara.

IIpenmeTHbIEe pe3yJIbTaThI

BrInyckHUK Hay4duTCs:

ONHKCHIBATh CBOMCTBA TBEPJBIX, JKUAKUX, TIa3000pa3HbIX BEIIECTB, BBbIIEAS UX
CYIIIECTBEHHBIE MTPU3HAKHY;

XapaKTepHu30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO M CBOWCTBAM, YCTaHABIIMBATH
IPUYMHHO-CIIEICTBEHHBIE CBSA3H MEX/y JaHHBIMU XapaKTepUCTHUKaMH BEIECTBA;
pacKkpbIBaTh CMBICII  OCHOBHBIX XUMHUYECKHUX TOHATHH  «aToM», «MOJIEKYyJay,
«XUMHUYECKUAN AIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBOY», «BAJICHTHOCTHY,
UCTIONB3YSI 3HAKOBYIO CUCTEMY XUMUH;

n300pakaTh COCTaB MPOCTEMIINX BEIIECTB C IIOMOIIBIO XHMUYECKHX (GOpMyT U
CYLTHOCTh XUMUYECKHUX PEAKLUH C MOMOUIbI0 XUMUYECKHX YPaBHEHHMIA;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB, a TaKKe
MacCOBYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTA B COSAMHEHUAX Ui OLEHKU MX MPAaKTUYECKON
3HaYMMOCTH;

CPaBHHUBATH IO COCTaBY OKCHbI, OCHOBAHUS, KUCIOTHI, COJIH;

KJIaccU(pULIMPOBATh OKCHJIBI U OCHOBAHMS 10 CBOMCTBAM, KUCJIOTHI U COJIH IO

COCTaBy;

MIOJTb30BaThCs Ta00paTOPHBIM 000PYIOBAaHHEM U XUMUYECKOHN TIOCYI0H;

IPOBOJIUTH HECJIOKHBIE XMMHUYECKHE OMBITHI W HAONIONEHUS 32 M3MEHEHUSMHU CBOICTB
BEIIIECTB B IIPOLIECCEe X MPEBpAIleHUi; COOII0IaTh MpaBUila TEXHUKH 0€30aCHOCTH NPU
NpOBEACHNUN HAOIIOACHUH U ONIBITOB;

pa3nuyaTh OKCIEPUMEHTAIBHO KHCJIOTHI M MIENOYH, TMONB3YSICh WHINKATOPAMU;
OCO3HaBaThb HEOOXOJUMOCTh COONIIOIGHUS Mep O0e30MacHOCTH MpH OOpallleHUuu C
KHCJIOTaMH U HIEJTI0YaMH.

packpeIBaTh CMBICH nepuoanyeckoro 3akona /. 1. Menneneena;

ONHUCBHIBATh W XapakTepu3oBaThb TaOJWYHYIO (OpMYy MNEPUOAMYECKOM CHUCTEMBI
XUMHMYECKUX IEMEHTOB;

XapaKTepHU30BaTh COCTaB AaTOMHBIX SAEp M pPAclpeieieHHe YHCIa JIIEKTPOHOB II0
AIIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIBIX TIEPHUOJIOB TIEPUOINIECKON
CHCTEMBI, a TAK)KE KaJIUs M KaJIbLUS;

pa3nuyaTh BUAbI XUMUYECKON CBS3HM: MOHHYIO, KOBAJEHTHYIO MOJSIPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO I METAITHYECKYTO;
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U300pakaTh AJIEKTPOHHO-UOHHBIC (POPMYIBI BEHIECTB, OOPA30BaHHBIX XHUMHYECKUMHU
CBSI3IMH Pa3HOr0 BU/JA;

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

XapaKTepU30BaTh XWMHYECKUE HJIEMEHThl U HX COCIAMHEHHUS HAa OCHOBE IOJOKECHHS
AJIEMEHTOB B MTEPUOINICCKON CHCTEME U OCOOCHHOCTEH CTPOSHUS MX aTOMOB;
XapaKTepru30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHUE MEPUOJUYECKOTO 3aKOHA U
IIEPUOANYECKON CUCTEMBI XUMUYECKUX diemeHToB [[. . Menneneesa;

OOBSCHATHh CYThb XHMHYECKHX TMPOIECCOB M UX MNPUHIUIHAIBHOE OTIMYHE OT
du3NYECKUX;

Ha3bIBaTh NIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINIA;

yCTaHABJIMBAaTh MPUHAMJIEHKHOCTh XMUMHYECKON peakuuu K OMpPEAeIEHHOMY THUIY I10
OJIHOMY U3 KJIaCCU(PUKAIIMOHHBIX MPU3HAKOB: 1) MO YMCITY U COCTABY UCXOJAHBIX BEIIECTB
U TIPOAYKTOB peakluu (peakiuy COeUHEHMS, pa3IoKEeHUsI, 3aMellleHns 1 0OMeHa); 2) 1o
BBIZICJICHUIO WM  TOMVIOMIEHUIO  TEIUIOTHl  (peakuuu  SK30TePMUUYECKHE U
SHIOTEPMHUUYECKHUE); 3) MO U3MEHEHUIO CTENEeHEH OKHUCICHUS XUMHUYECKHUX 3IIEMEHTOB
(peakiuu OKHUCIUTEIbHO-BOCCTAHOBUTEBHEIE); 4) M0 00paTUMOCTH Tpoliecca (peakiuu
oOpaTuMbie U HEOOpaTUMBIC);

COCTaBJIATh YPABHEHUS DJICKTPOJIUTUYECKOM IMCCOLMALMU KHUCIOT, IIEJIOYEH, COJIEH;
MOJIHBIE ¥  COKpAalIEHHbIE HOHHBIE YpaBHEHUSI peakiuii O0OMeHa; YpaBHEHHS
OKHUCJIMUTEITbHO-BOCCTAHOBUTEIIbHBIX PEAKIIN;

IPOTHO3UPOBAThH MPOIYKTH XUMUUYECKUX PEeakiuil 1mo ¢hopMmyinam/Ha3BaHUSIM HCXOIHBIX
BEILIECTB; OMPENENATh HMCXOJHBIE BelecTBa MO (GopMyiaM/Ha3BaHUSIM MPOAYKTOB
peaKkiuy;

COCTaBJISITh YPAaBHEHMs PEAKIIMil, COOTBETCTBYIOLIUX IMOCJIEI0BATEIBHOCTU («LEMOYKE)
MpeBpalIeHU HEOPTraHUYECKUX BEIIECTB PA3TUUYHBIX KIIACCOB;

BBISIBIIATH B TPOIIECCE DKCIIEPUMEHTa MPU3HAKHU, CBHUACTEIICTBYIOIIUE O MPOTEKaHUU
XUMHUYECKON peaKinu;

MPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MacCOBOM JI0JIe pacTBOPEHHOTO BEILIECTBA;
OMpENENATh XapaKkTep Cpelbl BOJIHBIX PACTBOPOB KHUCIOT U IIEJOYEH MO HM3MEHEHUIO
OKPAaCKU UHAUKATOPOB;

POBOJUTH KAYECTBEHHBIE PEAKIMH, MOATBEPKIAIONINE HAIMYUE B BOJHBIX PacTBOpPax
BEILIECTB OT/EIbHBIX HOHOB

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

OTIPENICTISATh BAJICHTHOCTh U CTETICHh OKUCJICHUS DJIEMEHTOB B BEILIECTBAX;

COCTaBJATh (POPMyJIBI HEOPTAHMYECKUX COCAMHEHHN IO BAJCHTHOCTSIM W CTEMEHSIM
OKHCJICHHSI JIEMEHTOB, a TAaK)Ke 3apsjaM HOHOB, YKA3aHHBIM B TAaOJHIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS (U3MYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEUIECTB (META/NIOB U HEMETAJJIOB) U UX BBICHIMX OKCHIOB, 0OPa30BaHHBIX dJIE€MEHTAMHU
BTOPOTO U TPETHETO MEPHUOJIOB;

HA3BIBATh OOIIME XMMHUYECKHAE CBOMCTBA, XapaKTEPHBIC JIJISl TPYIIT OKCHJIOB: KUCIIOTHBIX,
OCHOBHBIX;

Ha3bIBaTh OOIME XMMHYECKHE CBOWMCTBA, XapaKTEpHbIE I KaXKIOTO M3 KIACCOB
HEOPraHWYECKUX BEILIECTB: KUCIOT, OCHOBAHHMI, COJIEH;



OPUBOAUTH  NPUMEPHl  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 M3yYeHHBIX peakuuil) 1Mo
NPEUIOKEHHBIM CXeMaM PEaKIIHIA;

IPOBOAMTH JJAOOPATOPHBIE OIBITHI, TOATBEPKAAIONINE XUMUYECKUE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPTaHMYECKHUX BEIECTB.

BBINyCKHUK MOTy9UT BO3MOXHOCTh HAYYHUTHCS:

TPaMOTHO 00paIIaThCs C BEIECTBAMH B TTOBCETHEBHOW KHU3HH;

O0CO3HaBaTh HEOOXOJUMOCTh COOJIOJEHHMS MpPaBMJ  SKOJIOTMUYECKH O0e30IacHOro
HOBEJICHUSI B OKpY XKaroIlel NpUpOIHOHN Cperie;

NOHUMAaTh CMBICT W HEOOXOTUMOCTh COONIOJCHHUS NPEANHCAHUN, MpeiaraeMbiX B
WHCTPYKIIHSIX TIO UCTIOIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHUU H JIP.;
UCMOJb30BaTh MPUOOPETEHHBIE  KIIOYEBBIE KOMIIETEHTHOCTH IIPH  BBINOJIHEHUU
UCCIICZIOBATEIbCKUX IPOEKTOB 10 M3YyYEHHIO CBOWCTB, CIOCOOOB TONYYEHHUS 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 YBAKEHUIO WHOU
TOYKH 3pEHHsI IPU 0OCYKIICHUN PE3yJIbTaTOB BBHITIOJTHEHHOH paboThI;

OOBEKTHUBHO OLEHUBATh HHPOPMALMIO O BEIIEeCTBAX M XHUMHUYECKHX Ipoleccax,
KPUTHYECKH OTHOCHUTBHCS K TICEBIOHAYYHOH MH(pOpMAIH, HETOOPOCOBECTHON peKIaMe,
Kacaromiecs NCIOIb30BaHMS PA3IMYHBIX BEIIECTB.

OCO3HABaTh 3HAUYEHUE TEOPETUYECKUX 3HAHMM JUIi MPAKTHYECKOW JesITeIbHOCTH
YeJI0BeKa;

OTHCHIBATh N3YYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHAIIN3a;
IPUMEHATh 3HAaHUA O 3aKOHOMEPHOCTAX MEePHOAMYECKONH CHCTEMBl XHMHYECKUX
3JIEMEHTOB U1 OOBSICHEHHS U IPEBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

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

COCTaBJISITh MOJICKYJIIPHBIC ¥ TIOJIHBIE MOHHBIE YPaBHEHUS 1O COKPAIIEHHBIM MOHHBIM
YPaBHEHUSIM;

IPUBOANUTH MPUMEPHI PEAKIIHIA, TOATBEPKIAIOLINX CYIIECTBOBAaHHE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHMYECKUX BEIECTB;

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

NPOTHO3UPOBATh PE3YJbTAThl BO3ACUCTBUS PA3IUYHBIX (PAKTOPOB Ha CMEIICHUE
XMMUYECKOTO PaBHOBECHS.

HPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHUS;
NPOTHO3UPOBATh  CIOCOOHOCTh  BEIIECTBA  MPOSIBISATH  OKUCIHUTENBHBIE WU
BOCCT@HOBHTEJIHHBIE CBOWCTBA C YYETOM CTETICHEH OKHCICHHS 3JIEMEHTOB, BXOMISIINX B
€ro COCTaB;

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

2. Conep:kanue y4eOHOr o npeamMera
8 kuacce

BBenenne

[Ipenmer xmMuu. Meroapl MO3HAHHWA B XUMHUU: HAONIOACHHE, SKCIEPHUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHMUYECKOM HWH(pOpMalMM, €€ MOIydeHHEe, aHalIu3 U
npejcTaBieHue pe3yibraroB. [loHATHE O XUMHMUYECKOM »3yieMeHTe U (opMax ero
CYILIECTBOBAHUs: CBOOOJHBIX aTOMax, MPOCTBIX W CIIOXKHBIX BellecTBax. lIpeBpamienus
BeuiecTB. OTiMuYMe XMMHUYECKUX peakuud oT (usmueckux sBiaeHuil. Ponbp xumuu B
KHU3HU yesoBeka. Xemodpwius u xemodobus. Kparkue cBereHus U3 HCTOpUU
BO3HUKHOBEHMSI M pa3BUTHUs XUMHUHU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIECHUU
XUMHU4ecko Hayku: paboTbl 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 ¢popmyJsl. [lepuonnueckas cuctemMa XUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, ee CTpyKTypa: Majible W OOJbIINME MEPUOABI, TPYNIBI U HOATPYIIIHI.
[lepuognueckasi cucTtemMa Kak CIPaBOYHOE MOCOOME ISl TONYYCHHS CBEISHHH O
XUMHUYECKHUX 3JIEMEHTAX.
Hemoncmpayuu

Mopnenu pa3nu4HbIX MPOCTBIX M CIOKHBIX BewecTB. Koyulekuus CTEKISIHHON
XUMHYECKOU nocyasl. Komuiekuus MUHEpAIOB U U3EIUN U3 HUX Ha OCHOBE aJIOMHUHUSL.
BzaumopelictBue Mpamopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOM BOJBI.
Jlabopamopnuie onvimot

1.  CpaBHeHME CBOMCTB TBEPAbIX KPUCTAUIMYECKUX BELIECTB U PACTBOPOB.
2. CpaBHEHME CKOpPOCTH HCHApEHHsI BOJbI, OJIEKOJIOHA M O3TUJIOBOIO CHUPTA C

¢uIbTpOBaTBHON OyMmary.

Tema 1. ATOMBI XUMHYECKHX 3JICMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEICHHUS
0 cTpoeHuH aroma. J/lokazaTenbcTBa CIOKHOCTU cTpoeHus aroma. OnbiTel Pesepdopra.
[ImanerapHas MOJEIb CTPOCHUS ATOMA.

CocTaB aTOMHBIX fA€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAs aTOMHas Macca.
M3meHeHue ymciia MpoTOHOB B si/ipe - 00pa30BaHME HOBBIX XMMHUYECKHUX JIEMEHTOB.

W3menenne yuciaa HEUTPOHOB B siape - oOpa3zoBaHue M30TOMOB. COBpeMEHHOE
HOHSATHE «XUMHUYECKOTO 3JIEMEHTa». ONEKTpOHbl. CTpOEHHE >SJIEKTPOHHBIX YPOBHEHN
aTOMOB XMMHMYECKMX JJIEMEHTOB Maiblx IepuonoB. llonarne o 3aBepiieHHOM
JNEKTPOHHOM ypoBHe. llepuoguueckas cucrtema Xxumuueckux aiemeHtos J[M.
MenpneneeBa U cTpoeHHE aTOMOB - (PU3UYECKHUIA CMBICI TIOPSAKOBOTO HOMEpA JIEMEHTa,
HOMEpaA Ipynnsl U nepuoja. MzMeHnenue dnciia 3J€KTPOHOB Ha BHEIIHEM YPOBHE aTOMa
XUMHMYECKOTO 3JEMEHTa - O00pa3oBaHHUE IOJIOKUTENbHBIX W OTPHULATEIbHBIX HOHOB.
Honbl, oOpa3zoBaHHBIE aTOMaMH METALIOB M HEMETauloB. lIpuuMHBI HM3MEHEHus
METANIMYECKUX M HEMETaJUIMYECKUX CBOMCTB B mepuogax W rpynmnax. OOpasoBaHue
OuHapHbIX coenuHeHui. [Tonstre 06 noHHOM cBsi3u. CxemMbl 00pa30BaHUsI HOHHOM CBSI3U.
B3auMmoelicTBre aTOMOB AJIEMEHTOB HEMETAJUIOB MEKy OO0 - 00pa30BaHKE MPOCTHIX
BEILIECTB.
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KoBasieHTHast HemoisipHass XUMHUYECKAsl CBSI3b. DJEKTPOHHBIE U CTPYKTYpPHBIE
dbopmynbl. B3anMmopeicTBHEe aTOMOB HEMETAUIOB MeEXAy co0oil - oOpasoBaHue
OMHAPHBIX COEAMHEHUN HEMETaNIOB. DJIeKTPooTpUuliaTeIbHOCTh. KoBanenTHas nosipHas
cBs3b. [lOHSAITHE O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30OBHIBATh KOBAJIECHTHBHIE
xumudeckue cBs3u. CoctaBnenue ¢GopMys OWHAPHBIX COCIUHEHUW IO BaJIEHTHOCTH.
Haxoxxnenue BanmeHTHOCTH TO ¢opMysie OMHAPHOTO COeIMHEHUs. BzammopeiicTBue
aTOMOB METAJUIOB MEXy co00l - 00pa3oBaHre METAUIMYECKUX KpucTamioB. [lonstue o
METaJUIMYECKOI CBA3U.

JHemoncmpayuu.
Mogaenu aTOMOB XMMHUYECKHUX 3J1eMEeHTOB. [lepronnydeckas cucremMa XUMHYECKHX
anemeHToB [[. 1. Menaeneena.
Jlabopamopnwvie onvimol.
3. MoaenupoBaHue MpUHIKIIA CKAHUPYIOIIETO MUKPOCKOIIA.
4.  Wsroromienue Mojeliell MOJIEKYJT OMHAPHBIX COCTUHEHUH.
5. M3roroBiieHHE MOJENH, WIUTIOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOU CBS3H.

Tema 2. IIpocThie BemecTrBa

[Tosoxxenne wetammoB W HemeTtaiwsioB B llepuommueckou cucreme JI.1.
MenpeneeBa. Baxueiiime mpocTeie BemecTBa MeTayuibl. O0mume Gpuandeckue CBONCTBA
METAJUIOB. BaxkHelune npocTele BENIECTBA HEMETAIUIBI. MOJIEKYJIbl NPOCTBIX BELIECTB
HeMeTaiuioB. OTHOCUTENIbHAS MOJICKYJISipHas Macca. AoTponust kuciopona, ¢ocdopa,
osoBa. MeTalyIMyecKue W HEMETAJUIMYECKHE  CBOWCTBA  IPOCTBIX  BEIIECTB.
OtHOCUTENBHOCTh 3TOro mousTHs. Yucno ABoraapo. KomumyectBo BemiectBa. Moib.
Monsipuas macca. MomsipHbIid 00BeM Ta3000pa3HbIX BemecTB. KpaTHbie enuHUIIBI
M3MEPEHHS KOJIMYECTBAa BEHIECTBA. PacueTsl ¢ MCMOJIb30BAHUEM MOHATHU «KOJIUYECTBO
BEILIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIM 00BEM Ta30B», «UUCI0 ABOTAIPO»
Hemoncmpayuu.

[Tonyyenne o3ona. OOpa3ibl OEIOr0 M CEPOro 0JioBa, OEIoro M KpacHOro
dochopa. HexoTopeie MeTauibl W HEMETAIBI KOJUYECTBOM BemecTBA | MOJb.
MonsipHblii 00beM Ta3000pa3HBIX BEIIECTB.

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

Tema 3. CoeariHeHUs] XHMHYECKHUX 3JIeMEHTOB

Crenenb okucienusi. CpaBHEHHE CTENEHU OKHUCICHUS U  BAJICHTHOCTH.
OrnpeienieHre CTENIEHU OKUCIIEHUS 3JIEMEHTOB B OMHApHBIX coenuHeHusx. CocTaBlieHHE
dbopmyn OMHAPHBIX COCAMHEHUM, OOIIMI crocod WX Ha3BaHWW. bUHAapHBIE COeTUHEHUS
METAJUIOB M HEMETAJUIOB - OKCHJBI, XJOPHUIBI, CYIb(QUIbI, COCTaBIeHHWE UX (HOpMyII.
bunapnsie coerHEeHUsI HEMETAUIOB - JIETy4YH€ BOJOPOJHBIE COCAMHEHUsS, UX COCTaB U
Ha3BaHusd. [IpencraBurenu: Boja, yriaeKUCIbIN Ta3, HErameHas U3BECTh, XJIOPOBOIOPO/I,
aMMHaK.

OcHoBaHusl, UX COCTaB U Ha3BaHMs. PacTBopuMocTh ocHOBaHuUM B Boje. [llemoun.
[Tonsatue 06 MHAMKATOpPaX U KAYECTBEHHBIX PEAKIIUX.

Kucnorel, ux cocraB um Ha3BaHusa. Knaccudukanus kucnor. I[IpencraBurenn
kuciot. [loHsTHE O 1IKaie KUCIOTHOCTH. MI3MeHeHne OKpacKu MHIUKATOPOB.

Conm Kak TPOU3BOAHBIE KHCJIOT M OCHOBAaHWUM, HMX COCTaB M Ha3BaHMI.
PactBopumMocTs coieit B Bojie. [IpencraBurenu cosiei.

AMOp}HBIEC U KPUCTAIUTMYECKHE BEIIeCTBA. MEKMOJIEKYJIISIPHbIC B3aUMO/ICHCTBHS.
Tumnel KpUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTB BEILIECTB OT THUIIOB
KPUCTAJUTMYECKUX pelIeTOK. YncThie BemecTBa U cMecu. [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 OKCHJOB, OCHOBAaHWM, KHUCIOT M cojiell. Mojenn KpHUCTALTHYECKUX

pelIeToK  anMasza, XJopuaa HaTpus, OKcuaa yriepojaa. KHCIOTHO-IIEeT0YHbIe
WHJIUKATOPbI, ”BMEHEHHUE UX OKPACKH B PA3JIMUHBIX Cpe/lax. Y HUBEPCAIbHbBIA UHAUKATOP.
Jlabopamopnuvie onvimoi

8.  O3HakoMJIEHHE C KOJUICKIIMEH OKCHUJIOB.

9.  O3HakoOMJIEHHE CO CBOMCTBAMHU aMMHaKa.

10. KauecTBeHHas peakuys Ha yIiI€KUCIbIN ra3.

11. Omnpenenenue pH pacTBOpOB KUCIOTHI, LIETOYH U BOJBL.

12.  Onpenenenue pH TMMOHHOIO U S0JI0YHOIO COKOB Ha Cpe3€ IJI0JI0B.

13. O3HakoOMJIEHHE C KOJUIEKIHEN COJEH.

14. O3HakoMJEHHE C KOJUIEKIMEW BEUIECTB C Pa3HbIM THUIIOM KPHUCTAJUIMYECKOU
pEIIETKH.

15. OsznakomieHue ¢ 00pa3oM ropHOM MOPOIBI.

Tema 4. U3meHeHusl, MPOUCXOAsIIIIME ¢ BeIIeCTBAMHU

IlonsiTHe SBIIEHMM, CBSA3aHHBIX C U3MEHEHUSMHM, ITPOUCXOALIIMMHU C BEIIECTBOM.
SIBneHus1, CBA3aHHbIE C U3MEHEHUEM CTPOEHHMS BeUlecTBa - (PU3MUECKHUE: AUCTHILISALUS,
KpUCTAJNIN3allis,  BBbIMIADMBAHME W  BO3TOHKAa  BellecTB, (UIbTpOBaHHE U
neHTpudyrupoBanve. SIBneHUs, CBs3aHHBIE C M3MEHEHHEM COCTaBa BEIIEeCTBA -
XUMHUYECKHE peakiuu. [Ipu3Hakm W yClIoBHS NPOTEKAHUS XUMHYECKHX PEaAKIIHM.
Boinenenue TemnoTel U cBeTa - peakius ropenus. [lonstue o0 3K30- U S3HIOTEPMUUYECKUX
peakiusax. 3aKOH COXPAaHEHUSI MacChl BELIECTB. XHUMHUYECKHE YpaBHEHUA. 3HAUCHUE
WHJCKCOB ¥ KO3(PPUITUEHTOB.

CocraBineHue YpaBHEHHMI XUMHUYECKUX peakuuil. Pacuersl Mo XMMUYECKUM
ypaBHeHMsIM. PemieHue 3agad Mo  KOJMYECTBY, Macce, o00bemy. Pacuersl ¢
UCIIOJIb30BAHUEM IOHATHUS «IOJIsD», KOI/Ia UCXOJHOE BELIECTBO JaHO B BHUJIE PacTBOpa C
3aJaHHOM MacCOBOM JOJIEH PAacCTBOPEHHOI'O BEIIECTBA WA COLEPKHUT OINPEIACICHHYIO
JIOJIFO TIPUMECEH.

Peakuun pasnoxenud. IlpencraBieHne O CKOPOCTM XUMHUYECKOW pPEAKIUU.
Karanuzaropsl. DEepMEHTBHI. Peakuun COCJIMHEHMUS. Karanurnueckue 51
HeKaTajquThuueckue peakuuu. OOpaTumbple U HeoOpaTumble peakiuu. Peaknuu
3aMeIIEeHUA. Pl aKkTHBHOCTM METAJUIOB, €r0 MCIIOJIB30BAaHUE [UI IMPOTHO3UPOBAHUS
peakuuii MeEXAy METaUIOM M KHUCJIOTOM, METAUIOM M pacTBopaMu cosel. Peakuun
obmeHa. Peakiuu HelTpanuzanuu. YCIOBUS NMPOTEKaHUs peakiuidi oOMEHa J0 KOHIIA.
Tunpl XMMHYECKMX peEaklMii Ha IpUMEpe CBOWCTB BOAbl. Peakumst pasiioxeHus -
3JIEKTPOJIN3 BOJBL. Peakunu COeqMHEHUS - B3aUMOJIEVCTBUE BOJIBI C OKCHIAMU METAIIJIOB
M HEMETAUIOB, YCIOBHS HX B3auMoaeucTBHs. [loHATHEe «rHaApOoKCUaby. Peaknus
3aMeIlleHUsl - B3aUMOJICHCTBHE BOABI ¢ MeTaiamu. Peaknusi oOMeHa - TUIPOIU3
BEILECTB.

Hemoncmpauyuu

[Ipumepbl (Qu3nyecKkux SBICHUNA: IUIaBiIeHHEe mapaduHa, BO3TOHKAa MHoja,
pacTBOpEHHE OKpAIIEHHBIX coJied, ] y3usi TyMHUCTHIX BEIIECTB C TOpsiUEH JaMIIOYKU
HaKaJIUBaHUSI.

[Ipumepbl XUMUYECKUX SBJIEHUN: TOpeHue MarHus, (ocdopa; B3aumonencTaue
COJISIHOM KUCJIOTBI C MPaMOpOM; MOJIYyYEHHUE TUAPOKCUIA MEAU; PACTBOPEHHE THIPOKCUIA
MEIM B KHUCJIOTE; B3AaUMOJECHUCTBUE OKCHUJIA MEIHM C CEPHOM KHUCIIOTOM IPU HArPEBaHUM;



pasliokKeHue TMepMaHraHaTta Kalld WM TEpPOKCHUJa BOAOpPOAA; B3aUMOJEHCTBUE
paz0aBIEHHBIX KUCIOT C METAITIAMU
Jlabopamopnuie onvimot

16. TlpoxanuBaHue MeaH B IJIAMEHU CIIUPTOBKH.

17. 3amenieHue MeIu B paCTBOPE XJIOPUAA MEIU KEIIE30M.

IIpakTuxkym 1. [IpocTeiinue onepanuu ¢ BemecTBOM

1. IIpaBuna TexHUKH 0€30MACHOCTH NMpH paboTe B XUMHUUECKOM KaOunere. [Ipuembl
oOparteHus ¢ 1a60paTopHbIM 000PYIOBAHHEM U HATPEBATEILHBIMH MPUOOPAMHU.

2. HaGmioneHuss 3a HM3MEHEHUSMH, MPOUCXOAAIIMMH C TOpSIIEd CBEUOW, M MX
onucaHue (AOMAaIIHUIM SKCIEPUMEHT).

3. AHanu3 noYBbl ¥ BOJBI (JIOMAIIHUM SKCIEPUMEHT).

4. IIpu3HaKy XMMUYECKHX PEAKIIHM.

5. IlpuroroBieHHe pacTBOpa caxapa U pacyeT €ro MacCOBOM JI0JIM B paCTBOPE.

Tema 5. PacTBopenne. PactBopbl. CBOHCTBA PACTBOPOB 3JIEKTPOJIMTOB

PactBopenne kak ¢usuko-xumudeckuii mporecc. llonstue o rTumparax u
Kpucrayuiorugparax. PacrBopumocts. KpuBele  pactBopumocTd.  HacwleHHsIe,
HEHACBIIICHHBIE, TEPECHIIIEHHbIE PACcTBOPHI. 3HAYEHUE PACTBOPOB [JIs MPUPOALI H
CEIBCKOT0 X031 CTBA.

[TorsiTe 00 IEKTPOTUTHUECCKON AUCCOIHAINH. DICKTPOIUTHI U HEIJIEKTPOIUTHIL.
MexaHu3Mm 3IEKTPOJUTHYECKOW JUCCOLUMALMU C PA3JIUYHBIM XAPAKTEPOM CBS3CH.
CreneHb DACKTPONMTHYECCKON auccoranuu. CuiabHblE U ClaOble  3JEKTPOJIMTHIL.
OcHoBHable nojoxkerust TOJl. MoHHbIe ypaBHeHUs peakiuid. Peakuum oOMmeHa, WayIine
1o koHna. Knaccudukanus HOHOB M UX CBOWMCTBA.

Kucnotsl, ux knaccudpuxanus. Jucconumanus KUCIOT U UX cBOMcTBa B cBeTe TO/I.
MouJiekyJIsipHbIE U MOHHBIE YPAaBHEHUS peakiui. BzauMonencTBrue KUCIOT ¢ METalIaMH,
OKCHJIaMH METAJIJIOB, OCHOBaHUSMH, COJISIMU. VIcTionp30BaHue TaOIUITbl paCTBOPUMOCTH.

OcHoBanusl, ux knaccudukaius. lucconuaiys OCHOBaHUN U UX CBONCTBA B CBETE
TO/1. BaumogeiictBue ocHOBaHUM ¢ coisiMu. VMcnonb3oBanue Tabauilbl paCTBOPUMOCTH.
B3aumonaeiicTsue nieodeil ¢ OKCUgaMy HEMETAJUIOB.

Comm, ux auccounmanus U cBoMcTBa B cBeTe 10/, B3ammopeilicTBue cojiei ¢
MeTauTamMu, cojisiMu. Vcronp3oBaHue TaOJIUIIBI PACTBOPHUMOCTH.

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

['enernueckue psiabpl METaIa M HEMETaUIA. [ 'eHeTHYecKas CBSI3b ME¥kK/ly KJIIACCaMHU
HEOPraHWYECKUX BEILIECTB.

OKHCIUTEIIBHO-BOCCTAHOBUTEIIbHEIC pEeaKIuu. Onpenenenue CTEICHEN
OKHMCJICHMS IS »JeMeHTOB. Peakium wuonHoro obOmena u OBP. Oxkwuciaurens u
BOCCTAHOBUTENIb, OKHCIeHHE © BocctaHoBieHue. CocraBiaenue OBP  merogom
3JIEKTPOHHOTO Oaanca. CBONCTBA MPOCTHIX BEIIECTB, KUCIIOT U coneil B ceere OBP
Hemoncmpayuu

HcnbiTaHue BEHIECTB M UX PACTBOPOB Ha 3JIEKTPOMPOBOJHOCTh. 3aBUCHUMOCTD
AIEKTPONPOBOJTHOCTH YKCYCHOM KHUCJIOTHI OT KOHUEHTpALMU. [[BMKEHHE OKpAIIEHHBIX
MOHOB B JJICKTPUYECKOM moJie. B3aumMoaencTBUE LIMHKA C CEPOM, COJIHOM KHUCIOTOM,
xaopuaom meau. ['openne maruus. BzaumonencTBre XJIOpHOM U CEpOBOAOPOIHON BOJBL.
Jlabopamopnusie onvimot

18. B3sauMmopeiicTBHE pacTBOPOB XJIOPHIa HATPUS U HUTpaATa cepedpa.

19. TlosyyeHue HEPACTBOPUMOTO THAPOKCH/IA U B3AUMOACHCTBHUE €r0 C KUCIOTAMM.
20. BzamMmogjelicTBUE KUCIOT C OCHOBAaHUSIMH.

21. BzamMmojelicTBHE KHCIOT C OKCHIAaMH METaJIJIOB.
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22. Bs3auMoaelcTBHE KUCIOT C METAJJIAMU.

23. BsaumMoaelcTBHE KUCIIOT C COJIIMU.

24. Bs3anMoaelcTBHE IIETOUYEN C KUCIOTAMU.

25. BsamMmojelicTBHE MIEI0YEH ¢ OKCHIAaMH HEMETAJIIOB.
26. BizamMopaencTBHE IIEIOYEH C COISIMH.

27. llomyuyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.
28. BsaummopnelicTBUe OCHOBHBIX OKCHUJIOB C KUCIIOTAMMU.
29. BsaumonelicTBUe OCHOBHBIX OKCHIOB C BOJOMU.

30. BsamMoaencTBHE KHCIOTHBIX OKCHIOB C IIICJI0OYaMH.
31. BizaumojencTBUE KUCIOTHBIX OKCHUIOB C BOJIOM.

32. BizaumojencTBUe coiel ¢ KUCIOTaMU.

33. BsaumopeiicTBHE COJIEN C IIETIOUYAMHU.

34. Bs3auMopaeiicTBHUE COJIEN C COJISIMU.

35. BzaumopeiicTBUe pacCTBOPOB COJIEN ¢ METaJIaMHU.

IpakTukym 2. CBoiicTBa pacCTBOPOB 3JIEKTPOJIMTOB
Pemenue 3kcriepruMeHTaIbHBIX 3a/au.

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

9 kJaacc

Tema 1. Bpegenume. OOmasi XapakTepuCTHKa XHUMHMYECKHX JJIEMEHTOB W
xumudeckux peaxknuil. Ilepuoaumyeckmin 3akon u Ilepuoaumyeckass cucrema
xumudeckux iemeHToB /.. MenaeieeBa

XapakTepucTHKa D3JIEMEHTa M0 €ro noJiokeHuto B Ilepmoanueckoil cucreme
xumuueckux sneMeHToB [. 1. MenneneeBa. CBoMCTBa OKCHAOB, KUCJIOT, OCHOBAaHHH H
COJIEM B CBETE TEOPHUM AIEKTPOJIUTUYECKON TUCCOLMALNNA U OKUCIICHUS-BOCCTAHOBIICHHS.
[TonsitTue o mepexoaHbIx daeMeHTax. AMpoTepHOCTh. ['eHeTHuUecKkuid psii IEPEexXoIHOTO
anemeHTa. llepuonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. WN. MenneneeBa. XuMuuecKas OpraHu3anys >XUBOM M HEXUBOM INPUPOMBL.
XUMHYECKUN COCTaB /Ipa, MAaHTUH U 3€MHOM KOpPbl. XMMUYECKUE JIEMEHTHI B KJIETKAX
KUBBIX OpraHu3MoOB. Makpo- u MukpodneMeHTsl. O000IIeHNE CBEACHUM 0 XUMUYECKHUX
peakuusax. Kmaccudukaiuss XuMUYECKUX pEaKIUid IO Pa3IMYHBIM MPU3HAKAM: «YHCIIO U
COCTaB  pearupyminmx W  00pa3ymIIMXCs  BEIIECTBY»,  «TEIJIOBOM  3ddexTy,
«HaTIpaBJICHUE», «U3MEHEHHWE CTEMEeHEeW OKHCICHHS DJIEMEHTOB, O00pa3yrolux
pearupyromye BelecTBa», «(a3a», «HCIOIb30BaHUWE KaTanuzatopa». lloHarue o
CKOPOCTH XMMHUYECKOM peakuuu. DakTopbl, BIUSIOMKAE HA CKOPOCTh XUMHYECKHX
peakuuii. Katanuzaropsl u katanus. UHTHOUTOPBI. AHTMOKCHIAHTHI.
Hemoncmpayuu

Paznuunsie popmbl Tadaunsl . . Menneneea. Mojienu aToMOB 3JIEMEHTOB 1—
3-ro nepuoaoB. Mozenb CTpoeHHsI 3eMHOTO mapa (monepeyHblil pa3pes3). 3aBUCUMOCTD
CKOPOCTH XMUMHUYECKOW peaKUUu OT IMPUPOJAbl PEarupyrolnxX BEUIECTB. 3aBUCUMOCTh
CKOPOCTHM XMMHYECKOW peakIuu OT KOHIIEHTPALMU PEarupyrolux BEIIECTB.
3aBUCUMOCTh CKOPOCTH XHMHWYECKOM peakuuu OT IUIOMIAJAN CONPUKOCHOBEHUS
pearupymrommx BeIIeCTB («KUTSIIIUK Coi»). 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU
peakuuu OT TeMIEpaTypbl PEArupyrolluX BEIIECTB. [ OMOIr€HHBIM W TIE€TEPOreHHBIN
KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. THrubuposanue.
Jlabopamopnuie onvimot
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1.  Tlomy4yeHue rupoKcHIa HUHKA U UCCIEIOBAHUE €ETO CBOMCTB.

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

3. 3amemieHue xkene3oM Menu B pactBope cyibdara meau (II).

4.  3aBUCHMOCTh CKOPOCTM XHMHYECKOW peakUUH OT MPHUPOAbl pearupyrommx
BEILIECTB HA PUMEPE B3aUMOJEHCTBHSI KUCIOT C METAJIIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XMMHMYECKON PEAKUMH OT KOHLEHTPALHUH PEarupyrommx
BCIIECTB Ha NPUMEpPE B3AUMOJCHUCTBUA IIMHKA C COJSHOW KHUCIOTOM pa3In4yHON
KOHLICHTPALIUH.

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

7.  MonenupoBaHue «KHUIIIIETO 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. OOHapyxeHHe KaTana3bl B HEKOTOPHIX MHUIIEBBIX MPOIYyKTaX.

11. WurubupoBanue B3aMMOJICUCTBUS KUCIOT C METANIAMH YPOTPOITUHOM.

Tema 2. MeTajuibl

ITonoxxenne meramnos B [lepuoauyeckoi cucreMe XuMudeckux annemeHTon Jl. M.
MeneneeBa. Metainyeckasi KpUCTaUIMueCKas peluieTka U MeTalInuecKas XuMuyecKas
cBs3b. OOmme Qusmueckue cBoiicTBa MeTauioB. CIUIaBbl, X CBOIMCTBa M 3HAYCHUE.
XHWMHYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE UX IOJIOKECHUS
B JJICKTPOXHUMHUYECKOM psy HampspkeHUil meTaisioB. Koppo3usi MeTaioB M cocoObl
060prOBI ¢ Hell. MeTtamel B mpupoie. O0mue crnocoObl UX MOTydeHUS.

OOmass XxapakTepUCTHKa IIEIOYHBIX MeTauioB. Mertamibel B mpupojae. Oomue
cnoco0Ob! ux nonyueHus. Ctpoenue aromoB. Lllenouynbie MeTamibl — NpOCThIE BEIIECTRA.
Baxneiimme coeiMHEHUs UIENOYHBIX METAJNIOB — OKCHAbL, THUAPOKCHUABI U COJU
(x10puabl, KapOOHATHI, CylIb(paThl, HUTPAThl), UX CBOWCTBA M MPUMEHEHUE B HApOAHOM
xo3siicTBe. Kanuitabie y1oopeHusi.

OO1m1as XxapakTepUCTHUKA IEMEHTOB INIaBHOM noarpynms! I rpymnrer.

Crpoenue aromoB. IllenouHo3emenbHble MeETaibl — MPOCTHIE BEIECTBA.
Baxxneiimme coelMHEHHS MIEJIOYHO3EMENbHBIX METANIOB — OKCHJIbI, TUIPOKCUIBI H
coimu (XJOpUIbI, KapOOHAThl, HUTpaThl, Ccyibdatel, QocdaTel), UX CcBOHCTBA U
IIPUMEHEHUE B HAPOJHOM XO3SICTBE.

AIOMUHUH.

Crpoenue atoma, (U3MUECKHE W XMMHYECKHE CBOMCTBA MPOCTOrO BEIECTBA.
CoennHeHHs aTFOMUHMSI — OKCHJI M THJIPOKCHUI, UX aM(pOTEepHBI xapakTep. Baxkueie
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
HapOJIHOTO XO351CTBa.

JHemoncmpauyuu

OOpa3ipl IMETOYHBIX W IIEJIOYHO3EMENbHBIX MeTauioB. OO0pasubl CIUTaBOB.
BzaumopenicTBue HaTpus, JUTHS U KaJabLKUs ¢ BOJAOW. B3anMonencTBre HaTpyst 1 MarHus
¢ kuciopoaoM. B3aumoneiictBue MeTtaiioB ¢ HemeTauiamu. [lomydeHune ruapoKcuaoB
xenesa (I1) u (LLD).
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Jlabopamopnuvie onvimoi
12. BzaumopeiicTBHE paCTBOPOB KUCIOT U COJIEH C METaJUIaMHU.
13. O3HakomIJIEHHUE C pyJaMu Keje3a.
14. OkxpamuBaHue IUIAMEHH COJISIMM IETOYHBIX METAIIIOB.
15. BsauMmopeicTBHE KaJIbIHS C BOIOM.
16. IlomydyeHue rugpokcHuaa KajJblUs U UCCIEIOBAHUE €TO CBOMCTB.
17. Tlomy4yeHue rugpoKcHaa ATFOMUHUS U UCCIEAOBAHUE €TI0 CBOMCTB.
18. BzaumopelicTBue *kemnes3a ¢ CONSTHON KUCIOTOM.
19. Tlomyuenue ruapokcuaos xenesa (II) u (II) u usydyenne ux cBONUCTB.

IIpakTukym 1. CBoiicTBa MeTAJLJIOB ¥ MX COeIMHEHUI

1. OcyuiecTBieHHE EMOYKN XUMHUYECKUX MTPEBPAIICHUH.

2. TlomyuyeHue U CBOMCTBA COSTMHEHUN METAJLIIOB.

3. PemeHue SKCHEpUMEHTAJbHBIX 3a/lad HAa pPACHO3HABAHME W  IOJyYEHHE
COCJIMHEHUIN METAJIJIOB.

Tema 3. HemeTasibl

OOmiass xapakTepucTHKa HEMETaJUIOB: mosioxkeHue B Ilepuoanueckoit cucreme
xumuueckux oanementoB JI. W. MenzaeneeBa, OCOOEHHOCTH CTPOEHHUS aTOMOB,
anekTpooTpunarenbHocth  (D0) kak  Mepa  «HeMmeTtammyHocTw», psag 0.
Kpucrannmmyeckoe cTpoeHHE HEMETAJUIOB — MPOCTBIX 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 Monekynsl. Bogopognas xumuueckas cBs3b. Duznueckue
CBOMCTBa BOJBl. AHOMAJIMK CBOMCTB BOABL. ['uapoduiibHbie U ruapodoOHbIC BEIIECTRA.
Xumuueckrue cBoicTtBa Boabl. KpyroBopor Boasl B mpuponae. Bomoouucrtka. Aspanus
Bonbl. briToBBIE GuIbTpel. Munepanbnbie BoOAbl. JMCTWIIMpOBaHHAas BOJa, €€
MOJIyYEHUE U TPUMEHEHHE.

OO111as1 XapaKTepUCTUKA FaJIOr€HOB.

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

Kpatkue cBenenus o xiope, Opome, ¢prope u one. [IpumeHenre raJioreHoB U Ux
COEIMHEHUI B HAPOJHOM XO351CTBE.

Cepa. CrpoeHne aToma, ajJIOTPOIHS, CBOWCTBA W MPUMEHEHHWE POMOMYECKON
cepbl. Oxcuabl cepbl (IV) u (VI), ux momyuyenue, cBoiictBa u npumeHeHue. CepHas
KHUCIIOTa M €€ COJIM, UX NPUMEHEHHE B HapoJHOM xo3siicTBe. [Ipon3BoAcCTBO cepHOM
KHCJIOTHI.

A3o01. CTpoeHue aTomMa M MOJEKYJbl, CBOMCTBA MPOCTOr0 BEHIECTBA. AMMMAK,
CTPOCHME, CBOWCTBA, MOJy4YeHHEe U npuMmeHeHue. Conu aMMOHHS, HUX CBOMCTBA M
npumenenue. Oxcust azota (1) u (IV).

A30THasi KUCJIOTa, €€ CBOMCTBA M MpUMEHeHHne. HuTpaTbl U1 HUTPUTHI, podiema
UX COJIEpKaHUS B CEIIbCKOXO3SICTBEHHON MPOAYKIIUU. A30THBIE YI0OpEHHUS.

®ochop. CtpoeHue aroma, alIOTPONUs, CBoWcTBa Oeoro u kpacHoro docdopa,
ux nupumeHenne. OcHoBHbIe coenuHeHus: okcun ¢ocdopa (V) u oprodochopHas
kuciota, pocdarel. DochopHbie y1oOpeHus.

VYrnepoa. CtpoeHue aromMa, aqjloTpONusi, CBOMCTBA MOAU(DUKAIIUNA, TPUMEHEHUE.
Oxkcunet yraepona (II) u (IV), ux cBoiictBa u npumenenue. KapOoHathl: KanbluT, cOJa,
NoTalll, UX 3HAUYE€HHUE B IPUPOJE U KU3HU YEJIOBEKA.
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Kpemuuiti. CrpoeHue artoma, KpPUCTAUIMUECKUN KpPEMHHH, €ro CBOWCTBa U
npumenenne. Oxcupn kpemuus (IV), ero npupoassle pazHOBUAHOCTU. CHIIMKATBHI.
3Ha4YeHUE COCMHEHUN KPEMHMS B )KUBOW M HEXUBOM npupoze. [lonarne o cummkaTHOM
IPOMBIILIJIEHHOCTH.

JHemoncmpayuu

OOpa3npl rajgoreHoB — MPOCTBIX BELIECTB. B3aumonelcTBHE TraJOreHoB C
HaTpUEM, C AIFOMUHUEM. BeITecHEeHHe XI10poM Opoma WM Ho/1a U3 PacTBOPOB UX COJICH.
B3anmopeiictBue cepbl ¢ METalIaMHM, BOJOPOJAOM M KHCIOponoM. BizammonerncrBue
KOHILICHTPUPOBAHHOM a30THOW KHCIOTBHI C Meapto. llormomenue yriem pacTBOPEHHBIX
BEUIECTB WK ra3oB. BoccraHoBneHue meau u3 ee okcuaa yriem. OOpasisl NPUPOIHBIX
coelMHEHUN XJjopa, cepsl, docdopa, yrieponaa, kpemHus. OOpa3ibl BaKHEHIIUX IS
HApOJIHOTO XO3SMCTBa CyJb(paTOB, HUTPATOB, KapOOHATOB, PocdaToB. OOpa3Ibl CTEKIIA,
KepaMHKH, IEMEHTA.

Jlabopamopnuvie onvimoi
20. IlomyuyeHue m pacrio3HaBaHUE BOJAOPOJA.
21. MHccnenoBaHue NOBEPXHOCTHOIO HATSYKEHUS BOJIBI.
22. PacTBOpeHME epMaHraHaTa KaJiusl UM MEIHOTO KyIopoca B BOJE.
23. Tunpparanus o6e3BoxkeHHOTro cyiabdara meau (II).
24. HW3roToBieHUE TUIICOBOrO OTIEYATKA.
25. O3HakOMJIEHHE C KOJUIEKIHEH ObITOBBIX (PHIIBTPOB.
26. (O3HaKOMJIEHUE C COCTAaBOM MUHEPAJIbHOI BOJBIL.
27. KauecTBeHHas peakius Ha rajJlore€Hu/1-HOHBI.
28. TlomyuyeHue u pacrio3HaBaHUE KHUCIOPO/A.
29. TopeHue cepbl Ha BO3YyX€E U B KUCIOPOJE.
30. CsaoiicTBa pa30aBIE€HHON CEPHON KHCIOTBHI.
31. HN3ydeHue cBOMCTB aMMHAKA.
32. Pacrio3HaBaHUE COJIEW AMMOHMS.
33. CgoiicTBa pa30aBIeHHON a30THOM KHUCIOTHI.
34. BzaumopeicTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.
35. Topenue pocdopa Ha Bo3ayXe U B KUCIOPOJIE.
36. PacmnosnaBanue ¢ocdaros.
37. TopenHue yriisi B KUCIOPO/IE.
38. Ilomy4yeHue yroapbHOM KUCIOTHI U U3yYEHHE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B TUAPOKAPOOHATHI.
40. PaznoxxeHue rupokapOoHaTa HaTPHUSL.
41. TlomyuyeHue KpeMHEBOU KUCIIOTHI U U3YUEHHE €€ CBOMCTB.

IIpakTunkym 2. CBoiicTBa coeJUHEeHMII HEMETAJIOB

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

XA B

Tema 4. [lepBoHayaibHbIE CBeleHUSI 00 OPraHNYecKUX BellecTBax

[lepBoHauyanbHBIE CBEJICHUSI O CTPOCHUHM OPTraHUYECKUX BEIECTB. Y TJIEBOJOPO/IbI:
METaH, 3TaH, 3THJIeH. ICTOYHUKH YIJI€BOJOPO/IOB:  MPUPOJHBIN ra3, He(pTh, yroJb.
Kucnopoaconepxkanme coeAMHEHHs: COUPTHI  (METAHON, ATAHOJN, TJMLEPHH),
KapOOHOBBIE KHUCJIOTHI (YKCyCHas KHCJIOTa, aMHHOYKCYCHasi KHCIIOTa, CT€apuHOBas U
OJIEMHOBAsi KUCIOTHI). BHOTOTMYECKHM Ba)KHBIE BEIECTBA: MKUPBI, 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 [lepuoanyeckas cucrema xuMudeckux nemenTos 1. 1.
MenneneeBa. @U3NYECKUN CMBICI MTOPSAKOBOIO HOMEpPA JIEMEHTA, HOMEPOB IEPUOJA U
rpymIbl. 3AKOHOMEPHOCTH U3MEHEHHMS CBOMCTB 2JIEMEHTOB M UX COCUHEHNN B IIEPHOJAX
Y TPYIIAX B CBETE NPEICTABICHUI O CTPOCHUU aTOMOB JIEMEHTOB.

3HaueHUE TMEePUOJUYECKOrOo 3aKkoHa. Buabl XUMHUYECKUX CBA3€H U THUIIBI
KPUCTAJUIMYECKAX  PElIETOK. B3aumMoCBA3b  CTPOEHMS W CBOMCTB  BELIECTB.
Knaccudukanuss XuMU4EeCKUX peakUMid MO pas3IMyHbIM IMpHU3HAKaM (YUCIO U COCTaB
pearupyroumx 1 o0pa3yloIIMXCsl BEIECTB; HAJMYKME TpaHMIbl pasjena ¢az; TerIoBon
3¢ ¢eKT; HW3MEHEHHE CTeTeHeH OKMCIEHHSI aTOMOB; WCIIONB30BAaHUE KaTalln3aTopa;
HarpasiieHHe MpoTekanus). CKOpoCTb XUMUYECKUX peakluuidl U (pakToOpbl, BIUSIOMINE Ha
Hee. OOpaTUMOCTh XUMHUYECKMX pEaKUUHd M CIOCOOBl CMEIIEHUS XUMHYECKOIo
PaBHOBECHSL.

IIpocTeie M cnokHBIE BelecTBa. MeTamibl U HEMETAUIbl. |'€HeTUYeCKue psiibl
MeTaijia, HeMeTalyla W mepexoAaHoro meramia. OKCuAbl U TUAPOKCHUJIBI (OCHOBaHUS,
KUCJOTHI, amM(OTepHbIe THUAPOKCHABI), coimu. Mx cocraB, kimaccupukanus U o0mme
XUMHYECKHUE CBOMCTBA B CBETE TEOPUU IJIEKTPOJIUTHUECKON TUCCOLUALINM.

3. TemaTn4yeckoe NJIAHUPOBAHME C YKA3aHHEM KOJHYECTBA YaCOB, OTBOJAUMbBIX Ha
0CBOEHHE KAKI0M TEeMBbI

8 kiacc
KonuuectBo
No Tema
4acoB
1 BBeneHue 6
2 | ATOMBI XUMHYECKHX DJIEMEHTOB 10
3 | [Ilpoctsie BeliecTBa 7
4 CoeIuMHEHNST XUMHUYECKUX DJIEMEHTOB 14
5 N3Menenus, npoucxoasine ¢ BEIEeCTBAMHU 13
6 PactBopenue. PactBopsl. CBoliCTBa pacCTBOPOB 15
3JIEKTPOJIUTOB
7 | TloprpeTrHast rajepesi BETHKUX XUMHKOB 3
Hroro 68
9 kyacc
KonunuectBo
No Tema
4acoB
AJIEMEHTOB ¥ XUMUYECKHUX peakunii. [lepnognuecknii
1 3akoH U [lepuoanyeckas cucteMa XUMHUYECKHUX 10
snemenToB (.M. Menneneera
2 Meramnsl. [Ipaktukym «CBOKCTBa METAIIOB U UX 17
COCJIMHEHUI»
3 | Hewmeramnsr IIpakrukym mo teme «CpoiicTBa 79
{"!'\F‘TIT/TUPLTT/TT\/IY HANMATATITITORN
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[lepBoHauagbHBIE CBEICHUS 00 OPraHUYECKUX MOJIEKYyJax 9
O06001eHre 3HaHNH IO XUMUH 32 KypC OCHOBHOM IIIKOJIBI 8
Urara 6h
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