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Pabouass mporpamma mo yueOHOMY mpeaMeTy «XuMHUs», NpeAMeTHas o0nacTh «EcTecTBeHHOHay4YHbIC IPEAMETHI», COCTABICHA B COOTBETCTBUHU C
denepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro oOpa3oBaHHUs, HA OCHOBE TPeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS U C YYETOM aBTOPCKOH HporpaMmbl o XUMHHM s 8-11 kimaccoB 001meoOpa3oBaTeabHBIX
yupexaeHuii / Xumus. 7—9 xiaccel : paboyas nporpamma k muaun YMK O. C. INaOpuensna : yuebHo-meroauueckoe nmocobdue / O. C. INadpuensia. — M. : Ipoda,
2017.

Pabouast mporpamMma OpHEHTHpPOBaHa Ha HCIOJNB30BaHUE Y4eOHO-METOJMYECKOro KOMIUIeKTa «Xumus» 8 . moj pen.O.C.rabpuensHa, W3IaTeNbCKOTO
neHtpa M.: Ipoda.

Kypc «Xumus» 8 k1. (0a30BbIi YpOBEHb) pacCUUTaH Ha 68 4acoB B TO/I.

Pabouast mporpamMMa opreHTHpPOBaHA Ha MCIOJIb30BaHKE YUeOHO-METOMYECKOro KoMmiiekra «Xumus» 9 ki. mox pen.O.C.['abpuensiHa, U3aTeNnbCKOro meHTpa M.:
Apoda.

Kypc «Xumus» 9 k1. (0a30BbIi YpOBEHB) paccuiTaH Ha 68 4acoB B TOJI.

I[Inanupyemble pe3ybTaThl 0CBOEHHS YUeOHOT0 peaMeTa
«Xumus» B 8 kiaacce

OcHoOBHbIE MOHATHA XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX MpeIcTaBIeHUi).

Yuenux nayuumca:

* OMHCHIBATh (PU3UUECKUE CBOMCTBA TBEPABIX, KHUIKHX, Fa3000pa3HbIX BEIIECTB, BBIALISSA UX CYIIECTBEHHBIC TPU3HAKY;

* XapaKTepHU30BaTh BEIIECTBA IT0 COCTABY, CTPOSHHIO M CBOMCTBAM, YCTAHABIIMBATh ITPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEXKTY TAHHBIMH XapaKTepPUCTUKAMH BEIIECTBA,;

* IOHNMATh CMBICII OCHOBHBIX XHMHYECKHX TIOHSITHH «aTOM», «MOJEKYJIa», «XUMHUYECKHH JJIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO,
«BaJIEHTHOCTE), HCIIONIB3Ys 3HAKOBYIO CHCTEMY XHMHM;

* H300paXkaTh COCTaB MPOCTEUIIINX BEIIECTB C IIOMOIIBI0 XUMUYECKUX (POPMYIT U CYITHOCTh XUMUYECKAX PEAKIIUN C TOMOIIBI0 XUMHYECKUX YpaBHEHUII;

* BBIYHCIISATH OTHOCHUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJISIPHYIO MAcChl BEIIECTB, a TAK)KE MACCOBYIO JOJTI0 XMMIYECKOT0 3JIEMEHTa B COSANHEHUSAX ISl OIICHKH
WX MPAKTHIECKOW 3HAYNMOCTH;

* CpPaBHHUBATh 110 COCTABY OKCH/IbI, OCHOBAHHSI, KACIOTHI, COJNH;

* KITAaCCU(UIMPOBATH OKCHIBI K OCHOBaHUS 110 CBOWCTBAM, KHUCIIOTHI M COJIH TI0 COCTaBY;

* OMICHIBATh COCTAB, CBOMCTBA M 3HAUEHUE (B IPUPOJIE U MPAKTHUECKON AeATEeIHPHOCTH Y€JI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOIa U BOJOPOA;

* 1aBaTh CPAaBHUTENBHYIO XapaKTEPUCTUKY XWMHUYECKHX DJIEMEHTOB M BaKHEHIINX COEAWHEHWIH EeCTeCTBEHHBIX CEMEIHCTB IIENOYHBIX METAIJIOB H
TaJIOTEHOB;

* MTOJIE30BATKCS JIAOOPATOPHBIM 000pPYIOBAaHUEM U XUMUYECKOU ITOCYI0H;

* MPOBOJIUTH HECIIOKHBIE XMMWYECKHUE ONBITHI M HAOIOIEHNS 32 W3MEHEHHSAMH CBOWCTB BEIIECTB B IMPOIECCE WX IMPEBpalleHWi; COONIONATH IMpaBHIia
TEXHUKH 0€30MTaCHOCTH TIPH MPOBEICHUH HAOIFOIEHUI U OIIBITOB;

* pa3iuyaTh JKCIEPHUMEHTAIBHO KHUCIOTHl M IIENOYH, IMONB3YICh MHAWKATOPAMH; OCO3HABaTh HEOOXOAWMOCTh COONIOZeHHS Mep Oe30MacHOCTH Tpu
oOpaIeHnH ¢ KUCIOTaMH U MIeIT0YaMH.



Yuenux nonyuum 603mModCHOCb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCA C BEUJECMBAMU 8 NOBCEOHEBHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCTL COOMOOEHUS NPABUTL IKOO2UYECKU DE30NACHO20 NOBEOCHUS 8 OKPYICArOWel NPUPOOHOU cpede;

* NOHUMAMb CMBLCT U HEOOXO0OUMOCTb COONIOOEHUsL NPEONUCAHUU, NPeOA2aeMblX 8 UHCIMPYKYUSX NO UCHOIb308AHUIO JIEKAPCME, CPEOCmE OblmoBot XumMuu u
op.;

* UCNONL306AMb NPUOOPEMEHHbIE KIIOUeBble KOMNEMEHMHOCMU NpU GbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO UYYEHUIO C80LUCME, CnocoHo08
NONYYEHUs. U PACNO3HABAHUS BEUYECE;

* PA36UBAMNb KOMMYHUKAMUBHYIO KOMIEMEHMHOCMb, UCNOIb3YSL CPeOCMEd YCMHOU U NUCOMEHHOU KOMMYHUKAYUU npu pabome ¢ Mekcmamu y4eOHuKa u
OONOHUMENbHOU UMepamypol, CHPAGOYHbIMU MAOIUYAMU, NPOSGISIMb 20MOBHOCHb K VBANCEHUIO UHOU MOYKU 3PEHUst NPU 0OCYICOeHUU pe3yibmanos
6bINOTIHEHHOU PAbombl;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUecmeax U XUMUYECKUX NPOYeccax, KPUmuyecku OMHOCUMbCS K NCEeBOOHAVUHOU UHDOpMAyuu,
He00OPOCOBeCMHOIL peKiame, KACAIOWeUCst UCROIb308AHUS PA3TUYHBIX BEUieCE.

Ilepuoguyeckuii 3aKoH U mepuogHYecKas cucreMa xumuuyeckux djaemMeHToB [[. M. MenaeneeBa. CTpoeHue BelecTBa

Yuenux nayuumca:

® KJIaCCI/Iq)I/IHI/IpOBaTB XUMHUYCCKUE DJIEMEHTBI HA MCTaJlJIbl, HEMETAJUIbI, 3JIECMEHTBI, OKCUIBI U THAPOKCHUABI KOTOPBIX an)OTepHI)I, U UHEPTHBIC DJIEMEHTBI
(ra3sl) 1T 0OCO3HAHUS BAXKHOCTH YIIOPSAJOYEHHOCTH HAyYHBIX 3HAHHIA;

* IOHUMAaThb CMBbICI Tieproanyueckoro 3akoHa /[.11. Menneneena;

* OMHCHIBATh M XapaKTEepHU30BaTh TAOIHUHYIO (POpPMY MEPHOANIECKON CHCTEMBI XUMHUYIECKHX DJIEMEHTOB;

* XapaKTepH30BaTh COCTAB aTOMHBIX AJEp U pacHpeieseHre YrCia AIEKTPOHOB IO SJIEKTPOHHBIM CJIOSM aTOMOB XUMHUYECKHUX 3JIEMEHTOB MaJIbIX MEPHUOJIOB
MIEPUOANYECKON CUCTEMBI, a TAK)KE KaJIUs M KaJIbITHS;

* pasnHYaTh BUABI XUMHYECKON CBA3H: HOHHYIO, KOBAJICHTHYIO TOJSIPHYIO, KOBAJICHTHYIO HEMOMSPHYIO U METAJUINYECKYIO;

* BBISBJISTH 3aBHCHMOCTD CBOWCTB BEIIECTB OT CTPOSHHS HX KPUCTALTHYECKUX PEIMIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIITHIECKUX;

* XapaKTepU30BaTh XUMHUYECKHE DJIEMEHTHl H WX COSAMHEHHS Ha OCHOBE ITOJIOKEHUS JIEMEHTOB B MEPUOINYECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS HX
aTOMOB;

* XapaKTepW30BaTh HAYJYHOE W MHPOBO33PEHUYECKOE 3HAUECHHE IEPUOTUYECKOTO0 3aKOHAa W TEePHOANYECKOW CHCTEMBl XUMHYECKHX JIIEMEHTOB
. Y. Menneneena;

Yuenux nonyuum 603mooicHocmes Hayuumscs.

* 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HANULL 01 NPAKMUYECKOU 0esimeNbHOCU YeN08eKd,

* ONUCHIBATND U3VUEHHbIE 00BEKMbL KAK CUCIEMbl, NPUMEHSISL TOSUKY CUCMEMHO20 aHAU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEPUOOUYECKOU CUCEMbl XUMUYECKUX DNEeMEHMO8 Ol 00bACHEHUs U NpeosUdeHUs CEOUCME KOHKPEMMbIX
sewecms;

* Pa36UBAMY UHDOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM YenYOIeHUsl SHAHUT 00 UCTHOPUU CIAHOGIEHUS XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL,
nepUOOUUecK020 3aKOHA KaK 00HO20 U3 BAXCHEUWUX 3AKOHO8 NPUPOObI, A MAKIHCE O COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEXHUKIL.

MHoroo0pa3ue XUMHYECKHX peakuuii
Yyenux Haywumcs:



* 00BSICHATBH CyTh XUMHUYECKHX MPOILECCOB M UX MPUHIMITUAIBEHOE OTIMYUE OT (PU3NYECKUX;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUMT;

* yCTaHABIUBATh MPHHAISKHOCTh XUMUYECKOH PEaKUH K ONpeneIEHHOMY TUITY 10 OJHOMY M3 KIacCH(PUKAIMOHHBIX MPU3HAKOB: 1) MO YHCIY U COCTaBy
HCXOTHBIX BEUIECTB M MPOAYKTOB peakuuu (peakiuy COeTUHCHUS, pa3ioKeHUs, 3aMelleHus] 1 0OMeHa); 2) 10 BBIACICHUIO WM TIOTJIOMICHUIO TETUIOTH (PeaKiu
AK30TEPMUYECKUE U PHAOTEPMUYECKHE); 3) MO0 UBMEHEHHIO CTETICHEH OKUCIICHHS XUMUYECKUX DJIEMEHTOB (PEaKIIui OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE);

* IPOTHO3MPOBATh TMPOAYKTHl XUMHUYECKHX peaknuid 10 QopMyiIaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB; ONpENeNsiTh HCXOAHBIC BeIecTBa IO
dbopmynam/Ha3zBaHUSAM MPOAYKTOB PEaKIUH;

* COCTaBIISITh YPABHEHHUS PEaKIHii, COOTBETCTBYIOLINX ITOCIEIOBATEILHOCTH («IEMOYKE») MPEBPALICHUI HEOPTaHMUECKUX BEIIECTB Pa3IMYHbBIX KJ1aCCOB;

* BBISIBIISITH B MPOLIECCE DKCIIEPUMEHTA MPU3HAKHY, CBUIETEIBCTBYIONINE O MPOTEKAHUN XUMUYECKON peaKIny;

* [IPUTOTOBJISITH PACTBOPBI € ONPEAEIEHHON MaCCOBOI A0OJIEH paCTBOPEHHOIO BELIECTBA;

* OMPEENATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHUCIIOT U HIeNToUel 0 M3MEHEHHUIO OKPACKH MHIMKATOPOB;

Vuenux nOJIy4um 603MONCHOCMb HAYHYUMbCA.
° npueoéumb npumepbol peam;uﬁ, noameepofa)a}omux Ccyuecmeosarnue 63aumMoceisu Me:)fcdy OCHOBHbIMU KN1ACCAMU HEOP2AHUYECKUX BEUleCMB,

MHoroo0pa3ue BellecTB

Yuenux nayuumca:

* OIPENENATH MPUHAICKHOCTH HEOPTaHUYECKHUX BEIIECTB K OJIHOMY M3 H3yYEeHHBIX KJIACCOB/TPYIIIT: METAILTBI M HEMETAILTBI, OKCHJIbI, OCHOBaHUSI, KHCIIOTHI, COJH;

* COCTaBIISATH (POPMYITBI BEIIECTB O UX HA3BAHUSM;

* OTIPEENATh BAIEHTHOCTh M CTEIIEHb OKHCIIEHUS DJIEMEHTOB B CIIOKHBIX BEI[ECTBAX;

* COCTaBIIATH POPMYIIBI OWHAPHBIX HEOPTAHWIECKUX COSJANHEHUH 10 BAJICHTHOCTSIM U CTEIICHSIM OKUCIICHHS JJIEMEHTOB;

* 00BSICHAITh 3aKOHOMEPHOCTH W3MEHEHHsI (U3MYECKUX M XUMHYECKUX CBOMCTB IMPOCTBHIX BEHIECTB (METAJUIOB M HEMETAJUIOB) W UX BBICIIUX OKCHJIOB,
00pa30BaHHBIX 3JIEMEHTaMH BTOPOT'O M TPETHEro MepHO/IOB;

* Ha3bIBaTh OOIIHE XUMUIECKHE CBOWCTBA, XapaKTepHBIE ISl TPYI OKCHIOB: KHCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBAThH OOIIME XUMHUYECKHE CBOWCTBA, XapaKTepHBIE /IS KAXKI0TO U3 KIIACCOB HEOPTaHMUECKIX BEIIECTB: KHCIIOT, OCHOBAHHH, COJIEH;

* IPUBOJUTH MPHUMEPHI PEAKIIHIA, TTOJTBEPIKIAOIIIX XHMAYECKIE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB: OKCHJIOB, KHCIOT, OCHOBAaHUU U COJIEH;

* OTPEIENATh BEMECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENH B OKHCIUTEIFHO-BOCCTAHOBHTEIBHBIX PEAKITUIX;

* COCTaBIISITh OKHACIUTEIHHO-BOCCTAHOBUTENBHEIN OalaHC (U1 M3yYeHHBIX PEAKIIHiA) 10 TPEATIOKEHHBIM CXeMaM PeakInii;

* POBOAUTH J1aOOPATOPHBIE OMBITHI, TOATBEPKAAFONINE XUMUIECKAE CBOWCTBA HEOPTAaHUYECKHUX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAHHN U COJIEH;

* POBO/UTH JTA0OPATOPHBIE OIBITHI IO MOJIYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (METOJIOM BBITECHEHHUS BOIBI U METOIOM BBITECHEHUS BO3YX):
BOJIOPO/Ia, KHCIOPO/a.

Vuenux nOYYUM 603MOIHCHOCMb HAYUUMBCA.

® NPOCHO3UPOBANb XUMUYECKUe ceolicmaa eeujecme Ha OCHoee ux cocmaea u cmpoerust,;

® 6blABIANMb CyUecmeoearnue 2eHemUYecKoll 83auUMOoCas3U MeDfC()y eeujecmeamu 6pﬂ()y.' npocmoe eeulecmeo — oKCuo — ZMaPOKCM() — COJlb;
® OpeaHu3oevlednty, npoeodumb YdeHudeckue npoekmasl no UCCIE008AHUIO CEOUCME sewecmes, UMernwux 6dis)CHoe npakmudecKkoe 3navernue.



2. Copep:xanue yueOHOT0 mpeaMeTa

HazBanusa tembl
(paznena)

OcHOBHOE coziepkaHue

BBenenue

[Ipenmer xumuu. Meroabl NO3HAHUS B XMMHH: HAOJIOJCHUE, DKCICPUMEHT, MOACIHpOBaHHE. VICTOYHMKH XMMHUYECKON
uH(pOopMaIliH, €¢ MOJyYeHHEe, aHAIN3 U NIPEACTABICHUE €ro pe3yabTaToB. [IOHATHE 0 XMMHUYECKOM 3JIeMeHTe U (hopMax ero
CYIIECTBOBAHHUS: CBOOOTHBIX aToMaX, IMPOCTHIX M CJIOXKHBIX BellecTBax. IlpeBpainenus BemiectB. OTIMUHE XUMHUYECKHX
peakuuii oT Gu3MUECKUX sBICHUH. Ponb XuMmuM B )KM3HU YenoBeka. Xemodunust u xemodobusi. KpaTkue cBempeHus u3
WUCTOPUM BO3HUKHOBCHHMSI M PA3BUTHUSI XUMUH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUYECKON HAyKH — pabOThI
M. B. JlomonocoBa, A. M. bytneposa, /I. 1. MenneneeBa. XuMudeckass CUMBOJIMKA. 3HAKH XUMHUYECKUX JJIEMEHTOB U
MPOUCXOXKJCHUE WX Ha3BaHuH. Xumudeckue Qopmyibl. Muamekcel n koddduimentsl. OTHOCUTEIBHBIE aTOMHAas M
MOJIEKyJIsipHass Maccel. [IpoBeneHue pacuyeToB MacCOBOM JONM XHMHMUYECKOTO 3JIEMEHTAa B BELIECTBE HA OCHOBE €ro
dopmynsl. [lepuoanueckas cucrema xumudeckux sjemeHToB JI. VM. MenzeneeBa, ee CTpyKTypa: Majble M OOJbIIHE
MePUOIBI, TPYIIBI W MOATPYMBl. llepromndeckas crucreMa Kak CHPaBOYHOE IMOCOOME IS TOMYYCHHSI CBENCHHUN O
XUMHYECKUX JIEMEHTaX.

ATOMBI XUMHYECKHX
3JEMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHMS XMMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEJEHHS O CTPOSHHH aTOMOB. JloKa3aTenbCTBa
CIIOXHOCTH cTpoeHus atoMoB. OnbIThl Pesepdopaa. [TnanerapHas Mozens CTpOSHHS aTOMa.

CoctaB aTOMHBIX Sfifiep: TMPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAas aTOMHAas Macca. B3anmMOCBS3b TOHSATHH «IIPOTOHY,
«HEWUTPOH», «OTHOCWTENIbHAs aTOMHas Macca». V3MeHeHHWe dYmcia MPOTOHOB B sApe aToMa — OOpa3oBaHHE HOBBIX
XUMHYECKUX DJIEeMEHTOB. l3MeHeHHWe dmcia HEHTpPOHOB B sApe atoma — oOpa3zoBaHue u30TONoB. CoBpeMeHHOe
OIIpeneNeHrne MOHATHS «XMMHYECKUI 3JeMeHT». M30Tombl Kak pasHOBUAHOCTH aTOMOB OJHOTO XHMHYECKOTO 3JEMEHTA.
OnexTpoHsl. CTpoeHHe »JJIEKTPOHHBIX YPOBHEH AaTOMOB XWMHYECKHX OJJIEMEHTOB MaiblX IepuonoB. llonsarue o
3aBEPILEHHOM 3JIEKTPOHHOM ypoBHeE. Ilepuoauueckas cuctema xumuueckux siemeHToB J. Y. MenzaeneeBa u cTpoeHHe
aTOMOB: (DM3WYECKHI CMBICI TOPSIKOBOIO HOMEpa d3JIeMEeHTa, HOMepa TpYIIbL, HOMepa meproaa. M3meneHme dmcia
9JIEKTPOHOB HAa BHEIIHEM OJJIEKTPOHHOM YPOBHE aToMa XHMHYECKOrO 3JIEMEHTa — OOpa30BaHUE MOJOKUTENBHBIX H
OTPHIIATENHHBIX HOHOB. MOHBI, 00pa30BaHHBIC ATOMaMH METAJJIOB M HEMETaIUIOB. [[pHyurHbl M3MEHEeHNs METaUTHIECKUX 1
HEMETAJUTMYECKNX CBOWCTB B Mepromax u rpymmax. OOpa3oBanne OwHapHBIX coenuHeHUil. [loHsaTne 00 MOHHOW CBS3M.
Cxembl 0Opa3oBaHHS MOHHOW CBsI3W. B3amMmojelicTBHE aTOMOB 3J€MEHTOB-HEMETAJNIOB MEXIy co0oli — oOpa3oBaHme
JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBaneHTHass HENOJsIpHAS XUMHUYECKasi CBA3b. JJIEKTPOHHBIE W CTPYKTYPHEIE
(dhopmynsl. BzanMoseiicTBie aTOMOB HEMETANIOB MEXAy co00i — o0pa3oBaHHME OWMHAPHBIX COCAMHEHWN HEMETAIIIOB.
OnexTpooTpunarenbHocTh. KoBaneHTHas monspHas cBsi3b. [loHSITHE 0 BaJEHTHOCTH KaK CBOWCTBE aTOMOB 00pa30BHIBATh
KOBaJIeHTHbIe Xummueckue cBs3u. CocraBneHune ¢(opMyn OWHAPHBIX COCAMHEHWH TO BaJeHTHOCTH. HaxoxkmeHme
BaJIGHTHOCTH M0 (hopMyiie OMHAPHOTrO coennHeHus. B3ammoneiicTBHe aTOMOB METAIOB MEXIY coboii — oOpa3oBaHme
MeTaJUTHYeCKuX KprcTaiwioB. [loHsATHE 0 MeTaNTHYeCKOH CBSI3H.

IIpocTbie BemecTBa

[Tonmoxxenne meramioB u HemerayuioB B llepmommdueckoit cucreme. BaxkHelmre MpoCTbIe BEIIECTBA-METAJUIBL: HKEIE30,
ATFOMUHHN, KaJIbIIUi, MarHuil, HaTpul, kanwii. OOmme Gpu3nvecKkue CBOMCTBA METAJLIOB. BaxkHelie mpocThle BElecTBa-
HEMeTaJuTbl, 00pa30BaHHBIE aTOMaMH KHCJIOPOAa, BOAOPOAa, a3ora, cepbl, (ocdopa, yriepoma. MoNeKymibl MPOCTHIX
BEIIeCTB-HEMETAIUIOB: BOAOPOAA, KUCIOpOna, a3oTa, rajoreHoB. OTHOCHTENbHAas MoJNeKyispHas macca. CrocoOHOCTh
ATOMOB XHMMHYECKHX DJIEMEHTOB K 0O0pa30BaHHMIO HECKOJNBKHX MPOCTHIX BEIIECTB — aJUIOTPONUs. AJIIOTPOIHBIC




Momugukanuu kuciaopoaa, ¢docdopa, onoBa. MeralMUeCKHe W HEMETAJUIMYSCKHE CBOMCTBA MPOCTHIX BEIECTB.
OTtHocuTenbHOCTh 3TOr0 MoHATHs. Yncno ABoranpo. KomuuectBo BemectBa. Mok, MonspHas macca. MonsipHbIfi 00beM
ra3oo0pa3HbIX BeliecTB. KpaTHble €IUHUIIBI W3MEPEHUS KOJIWYECTBA BEIIECTBA — MHJUIUMOIL M KUJIOMOJb,
MUJITIMMOJISIpHAA U KUJIOMOJIAPpHAsA MacChl BEIICCTBA, MHHHHMOHHPHBIP'I u KI/IJIOMOJISIPHI)II\/'I O6T)CMI)I I‘33006p33HLIX BCIIICCTB.
Pacuerbl ¢ HCIONB30BaHUEM IMOHITUN «KOJUYECTBO BEIISCTBA», «MOJIAPHAs MAaccay, «MOJISIPHBIA 00BEM Ta30B», «UHUCIIO
ABoraapoy.

CoennHenus
XMMHYECKHUX IJIEMEHTOB

Crenenp okucieHud. CpaBHEHHME CTENEHU OKHCIEHUS W BajeHTHOCTH. OmnpeneneHre CTENEeHU OKHCIEHHUS DJIEMEHTOB B
OuHapHbIX coeauHeHusX. CocraBieHue (GOpMyNT OWHAPHBIX COEAMHEHUH, OOIIMH Crmocod WX Ha3BaHWW. buHapHBIE
COC/IMHEHUsI METaJIoB W HEMETaJUIOB: OKCHJBL, XJopuibl, cynbhuasl u mp. CocraBienne ux ¢(opmyn. bunaphbie
COCIMHEHUS] HEMETAIUIOB: OKCUABI, JIETYYHE BOJAOPOIHBIE COCIMHEHUS, UX COCTaB W Ha3BaHWs. [IpencraBuTenu OKCHJIOB:
BOJA, YIVIEKHCIIBIN a3, HErameHas U3BecTb. IIpeacraBurent JIeTydnx BOAOPOIHBIX COEAMHEHHMN: XJIOPOBOIOPO] U aMMHUAK.
OcHOBaHUs, UX COCTaB U Ha3BaHUsS. PacTBOprMOCTh OCHOBaHUil B Boje. IIpencraButenu mienodeii: THIAPOKCUIBI HATPHS,
KaJus ¥ Kanbius. [loHsTre 00 MHIUKATOpaX W KaueCTBEHHBIX PEAKIUSX.

Kucnorsl, ux cocraB u Ha3Banus. Knaccudukanus xkucnot. [IpencraBurenu KUCIOT: cepHasi, CONsHAas1, a3oTHast. [loHaTue o
mrkane kucnotaoctu (mkane pH). M3MeHenne okpacku MHANKATOPOB. CoNM Kak MPOM3BOAHBIC KUCIOT M OCHOBaHWH. X
cocTaB M Ha3BaHMs. PacTBopmMOCTh coneil B Boze. llpeacraBurenu comeii: xiopu HaTpus, KapooHAT U (pocdaT KambIus.
Amop¢HBIE W KPUCTAJUIMYECKHE BeElecTBa. MeXMOJNEKYysIpHbIE B3aMMOACHCTBHUS. THIBI KPUCTAIUIMYECKUX PEMIETOK.
3aBHCHMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUIMYECKHX DEIIeTOK. YWCThIe BemecTBa M cMecH. lIpumepsl KUAKHX,
TBEpABIX W Ta3000pa3HbIX cMeced. CBOWCTBa YHCTBIX BellecTB UM cMeced. Mx cocraB. MaccoBas u oObeMHas JOJU
KOMIIOHEHTa CMeCH. PacueTsl, CBSI3aHHBIE C HCIIOJIB30BAHUEM MOHSATHUS «IOJISI».

HN3menenus,
NPouCXOasilue ¢
BelleCTBAMH

[lonsTHe siBNEHUN KaK M3MEHEHUH, IPOUCXOIAIIUX C BEIECTBOM. SIBIEeHMs, CBSI3aHHbBIE ¢ U3MEHEHNEM KPHCTaLIMUYECKOro
CTPOEHUSI BEIIECTBA IIPH MOCTOSHHOM €r0 COCTaBe, — (u3nueckue spineHus. Ousnueckue SBIeHUS B XUMUAN: TUCTHIUIALNS,
KPHUCTAJUTN3aLKs, BBIIAPHBAHNE M BO3TOHKA BEIIECTB, (MIHTPOBAHME M LEHTPU(YTUpOBaHUE. SIBICHUS, CBSI3aHHBIC C
HW3MEHEHUEM COCTaBa BEIIECTBa, — XUMHUYeCKUE peakuuu. IIpu3Haku M yCIIOBHSA HPOTEKAHUS XUMUYECKUX PEaKLUil.
Beinenenue Temnorsl U cBera — peaxkuuu ropenusi. Ilonstue 00 3K30- U 3HIOTEPMHUUECKUX PEAKLUAX. 3AKOH COXPaHEHUS
MAacchl BEIIECTB. XMMUYECKHE ypaBHEHUs. 3HaUeHHE UHICKCOB U Kod(puuneHToB. CocTaBieHHe YPaBHEHUH XUMHUYECKUX
peakiui.

19

Pacuersl mo xummuueckuM ypaBHeHUsM. PerieHue 3amad Ha HaxXOXAEHHE KOMMYECTBA, MAacchl MM 0o0beMa MPOAYKTa
pPEaKLuy IO KOJIMYECTBY, Macce WM 00beMY MCXOTHOIO BellecTBa. Pacuersl ¢ MCHOIBb30BaHUEM IOHSITHS «IOJSD», KOraa
HCXOOHOE BEILECTBO JAHO B BHJIE pacTBopa C 3aJaHHOM MaccOBOW IONEH PAacTBOPEHHOI'O BEILECTBA WM COHCPIKUT
OIpEIENIEHHYIO J0Mt0 puMeceil. Peakuuu paznoxenus. IlpeacraBienue o CKOpocTd XUMUYECKUX peakuuil. KatamuszaTopsl.
®epmenTsl. Peakunu coenunenus. Katanurndeckne U HeKaTaaUTHUECKHE PEaKUK, 0OpaTUMble U HEOOpaTUMBbIEC PEaKLHU.
Peaknuu 3amernenus. Psg akTHBHOCTH METaJUIOB, €ro MCIOIB30BAaHUE AJIsI MPOTHO3UPOBAHMS BO3MOXXHOCTH HPOTEKaHHS
peakuuii MeXIy MeTaJulaMd M KUCIIOTaMH, PEaKUWH BBITECHEHHUS OJHUX METAIJIOB M3 PAaCTBOPOB MX COJNEH IPYyTrUMH
MeTaiamu. Peakmum oOmena. Peaknny HeiTpanm3ammu. Y CIIOBUS MPOTEKaHMs peaknuid oOMeHa B pacTBOpax M0 KOHIA.
THrbl XUMUYECKUX peakuuid Ha MPUMEPE CBOMCTB BOABL. Peakiust pa3noskeHns — 3JIeKTPoiu3 BoAbl. Peakunu coennHeHus
— B3aUMOJEHCTBHE BOJBI C OKCHJAaMH METAUIOB M HEMETAJUIOB. YCIIOBHE B3aUMOJCUCTBHSA OKCHIOB METAJUIOB U
HeMeTaJuIoB ¢ Bomoi. lloHsTue «ruapokcuapl». Peakium 3amerieHus: — B3auMOAEHCTBHE BOIBI C MeTajulaMu. Peakuuu
o0MeHa — THJIPOJIU3 BELIECTB.

PacrTBopenue.
PactBOpHbI. CBoiicTBa

PactBopenue kak ¢puznko-xuMuueckuii npomecc. [lonarue o ruapatax u kpucramwioruaparax. Pactsopumocts. Kpusbie
pacTBOPUMOCTH KaK MOJIENIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEHIECTB OT TeMnepaTypsl. HachleHHEbIe,




PacTBOpPoOB HEHACHIIIICHHBIC U TIEPECHIIIICHHBIC PACTBOPHI. 3HAYEHUE PACTBOPOB YIS MTPUPOJIBI U CEITLCKOTO X03siicTBa. [loHsTHE 00
3JIEKTPOJINTOB SJIEKTPOIUTHUECKON TUCCOLUAIINU. DIEKTPOIUTHI U HEIICKTPOIUTHI. MeXaHu3M AUCCOIUAIUI IIEKTPOIUTOB C
Pa3IUYHBIM XapaKTepoM CBs3u. CTereHb EKTPOIMTUICCKOH auccoruanui. CHIIbHBIC U cla0bie A1eKTpoauThl. OCHOBHBIC
TIOJIOXKCHHMSI TCOPUH JISKTPOJIUTHUCCKOM Tuccolnanuu. VIoHHbIe ypaBHEHUS peakiui. Peakiyu oOMeHa, nayIiye 10 KOHIIA.,
Kiaccudukanus HOHOB U X cBoicTBa. Kuciotsl, ux xiaccudukanus. Jluccoruanys KUCIOT U UX CBOWCTBA B CBETE TCOPHH
3JIEKTPOJIMTUYECKON JucconMaii. MoekyasipHble U MOHHBIE YpaBHEHUS peaklnii. B3auMozaeicTBue Kucior ¢
MeTaJulaMU. DJIEKTPOXUMHUYECKUI Psill HANpsHKeHUH MeTayuioB. B3anuMoseiicTBre KUCIoT ¢ OKCHAaMU METaJIJIOB.
BzaumonelicTBue KHCIOT ¢ OCHOBAaHUSIMU — PEAKLUS HEUTpanu3auun. BzaumonerictBue KUcior ¢ conamu. Hcnons3oBanue
TaOJIMIIBI PACTBOPUMOCTH JIJISl XaPAKTEPUCTHKH XUMHUUECKUX CBOMCTB KuCI0T. OCHOBaHUS, UX KiIacCU(UKAIUS.
Hucconuaiius OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUM JIEKTPOIUTHUECKON MccoUalMi. B3auMoeiicTBre OCHOBaHUM
¢ cossimu. Vcrionb3oBanue TaOIUIIbl PACTBOPUMOCTH ISl XapaKTEPUCTUKNA XMMUYECKUX CBOMCTB OCHOBAHMIA,
BsaumogeiictBure menodeit ¢ okcugaMu HeMeTaioB. Conu, UX AMCCOLMALMS U CBOICTBA B CBETE TEOPUHU
ANEKTPOIUTHYECKOH Tucconnanun. B3aumoeiicTBue comneid ¢ MeTauiaMu, 0COOEHHOCTH ITHX peaknuil. BzaumogelicTaue
coJieii ¢ consimu. Mcronb3oBaHue TaOJUIBI PACTBOPUMOCTH JIJISL XaPaKTEPUCTUKM XUMUYECKUX CBOMCTB coiiell. O0o0IIeH e
cBeieHUH 00 OKCHIaX, UX KiJacCHu(UKAIMK U CBOHCTBAX.

I'enernueckue psiibl MeTAlIa U HEMeTallia. [ eHeTu4ecKasi CBSI3b MEXK/y KJlacCaMU HEOPTaHUYECKUX BEILIECTB.
OKHCITUTENHHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeeeHre CTeneHer OKUCIEHUS IS 2JIEMEHTOB, 00pa3yIoIINUX BEIIECTBA
pa3HBIX KJIaccoB. Peakiiy HOHHOTO 0OMEeHa M OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIC peakiiuu. OKUCIUTEND U
BOCCTaHOBHTEIIb, OKUCIICHHE U BoccTaHOBIeHHE. CocTaBlieHHE YPaBHEHUN OKUCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHN
METOJIOM DJIEKTPOHHOTO Oananca. CBOHCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIIOB, KUCIIOT U COJICH B CBETE
OKHCJIMUTEIBbHO-BOCCTAHOBUTENbHBIX PEAKIUH.

0000 enne "
cHCTeMAaTH3al U

Cnucok npakTu4ecKux pador

IHpakmukym «lIpocmeiiuiue onepayuu c eeujecmeom»

IpakTnueckas: padoraNel. IlpaBmma TeXHHUKH O€30MaCHOCTH Tpu paboTe B XHMHYeCKOM KaOmHeTe. Ilpmembl oOpamieHHs ¢ J1a00paTOPHBIM
000pyI0BaHHEM U HarpeBaTeIbHBIMH MPHOOpaMHU.

IMpakTnueckas: padoraNe2. HabmoneHns 3a N3MEHEHHUSIME, IIPOUCXOISAIITAMH C TOPSIIEH CBEUOM, M X OIMCAHUE (IOMAITHIHN SKCTICPUMEHT).

I[IpakTuyeckas padoraNe3. AHanN3 TOYBBI U BOIBI (JIOMAITHUH SKCTIEPHMEHT).

IIpakTnuyeckas padotaNe4. [Ipu3HaKu XUMUUECKUX pPEAKLIH.

IpakTnuyeckas padoraNeS. [IpuroroBneHue pacTBopa caxapa U ONpeAesiIeHUe MaCCOBOU JIONIM €ro B pacTBOpE.

Ilpakmukym «Ceolicmea pacmeopos 31eKmpoaumos

IIpakTHyeckas paboraNe6. llonHsle peakuy.

IIpakTHyeckas padoraNe7.Y cinoBHs TeUEHUS XUMHUECKUX PEAKIIUNA MEKIY PACTBOPAMH JIEKTPOIUTOB 10 KOHIIA.
IIpakTnyeckas padoraNe8. CpoiicTBa KHCIOT, OCHOBAaHUH, OKCUAOB U COJEH.

IIpakTHyeckas padotaNe9. Pemenrie sKclieprMeHTaIBHBIX 3aa4.



IlepeyeHb KOHTPOJIBbHBIX PA0OT.

Ne 1 « ATOMBI XUMHYECKUX DIIEMEHTOBY.

Ne 2 «IIpocTsie BelecTBax.

Ne 3« CoenrHEHUI XUMUYECKUX DIIEMEHTOB .

Ne 4 «VI3MeHeHus, TPOUCXOSIINE C BEECTBAMI
Ne5.WtoroBas koHTponbHas pabora.

3. TemaTnueckoe IJIAHUPOBaAHUE ¢ YKA3aHUEM KOJINYECTBA YaCoB,
OTBOJAMMBIX HA OCBOEHHE KAXKI0# TeMbI

Ne Ha3Banus Tembl KoauuecTBo yacon
1 BBenenne 5
2 ATOMBI XHMHYECKHX YJIEMEHTOB 9
3 IIpocThie BenecTpa 5
4 CoeanHeHMS XUMHYECKHX DJIEMEHTOB 14
5 HN3MeHeHUs, IPOUCXOISIIIIUE C BeLIeCTBAMHA 12
6 pakTukym l«lIpocTeiiniue onepannu ¢ BemecTBOM» 4
7 PactBopenne. PacTBOpBI. CroiicTBa  pacTBOpPOB 14

3JIEKTPOJINTOB
8 IpakTukym 2 «CBoiicTBa paCTBOPOB JI€KTPOJIUTOB) 3
9 O06001IeHne U CHCTEMATH3 AN 2
Hroro: 68

DopMbl OpPraHu3aunu y4eOHbIX 3aHATHH B 8 Ki1acce

®  VYpoK, 3KCKypcHsi, 1abopaTopHas padoTa, MPaKTHKYM, UTPa;
e  OpoHTaNbHas, MapHas, HHIUBUTyaTbHAs,

Buasbl 1esiTeJIbHOCTH yYaluXcd Ha ypPoKax XHMHH B 8 KJacce



® XapaKTepu30BaTh BEIECTBA [T0 COCTAaBY, CTPOCHHIO 1 CBOMCTBAM;

* M300paxkaTh COCTaB MPOCTEHIIINX BEIIECTB C IOMOIIbI0 XUMUYECKUX (POPMYIT U CYITHOCTh XUMUYECKUX PEAKIIUN C IIOMOIIBI0 XUMUYESCKUX YPaBHCHUM;

¢ pemaTth 3aJa4M C KOJIMYCCTBEHHBIMU U Ka4YCCTBCHHBIMU MOKa3aTeIsIMU,

¢ CpaBHHMBATLH IO COCTaBy OKCHUbI, OCHOBAHU A, KUCJIIOTBI, COJIN,

® KJ'IaCCI/I(bI/IHI/IpOBaTL OKCHUbI U OCHOBAaHUS I10 CBOﬁCTBaM, KHCJIOTBI U COJIM ITO COCTaBY,

* OMHKCHIBATH 3HAYCHUE (B MPUPOJE U MPAKTHYECKOH IESITETHHOCTH YeIOBEKa) HEKOTOPHIX BEIECTB;

* MOJIb30BAThLCS JIAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKOM MOCYI0M;

¢ MIPOBOAUTH HECIIOKHBIC XUMUYCCKUE ONBITHI 1 Ha6JIIOI[eHI/IH 3a U3MEHEHUSIMH CBOMCTB BCUICCTB B MPOIECCE NX npeBpalueHMﬁ;

*COOJII0aTh MTPaBHUJia TEXHUKH 0€30IMaCHOCTH TIPH NMPOBEJACHUN HAOJIOICHUN U OIBITOB;

* 0OBEKTUBHO OIICHUBaTh HMH(MOPMALMIO O BEHIECTBAX W XHMHUYECKHX TIpolleccax, KPUTHYECKH OTHOCHUTBCS K TICEBJOHAYYHOW WHGOpMaIuHy,
HEI00POCOBECTHOM peKiaMe, Kacatolelcs: UCI0Ib30BaHUS Pa3IMUHbIX BEIIECTB.

* OMKCHIBATH U XaPAKTEPU30BATh TAOMHUHYIO POPMY EPHOANIECKON CUCTEMBI XUMUYECKHIX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB aTOMHBIX SJIEP U paclpeneeHne YUCIa JIEKTPOHOB 0 MIEKTPOHHBIM CJIOSM aTOMOB XMMHYECKHUX 3JIEMEHTOB MaJIbIX ITEPHOIOB
HepHOﬂquCKOﬁ CHCTEMBI, a TAKXKEC KaJIHUA U KaJIbIHA,

* pa3nyaTh BUIbl XMMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOISIPHYIO U METAJUIMYECKYIO;

* BBISBIIATH 3aBUCUMOCTH CBOMCTB BCHICCTB OT CTPOCHUA UX KPUCTATIIIMUCCKUX peH_IéTOKi HNOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAJUIMYCCKUX

¢ XapaKTE€PU30BaATb XUMHNYCCKUE DJIEMEHTEI 1 UX COCAMHECHNA Ha OCHOBE ITOJIOXKCHUA DJICMCHTOB B HGpHOIIH‘ICCKOﬁ CHUCTEME U OCOOEHHOCTEH CTpOCHUA UX
aTOMOB;

* XapaKTepHU30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAUEHUE TEPUOJUYECKOr0 3aKOHA M TMEPUOJUYECKON CHUCTeMbl XHMHYECKHX D3JIEMEHTOB
. Y. Menneneera;

* 00BSICHATH CyTh XUMHUYECKHX TPOIECCOB U UX MPUHIMITHAIIBHOE OTIIHYHE OT (PU3NICCKUX;

* Ha3bIBATh MMPU3HAKU M YCIIOBHS MPOTEKAHUS XUMUYECKUX PEAKIINN, TPHHAIIKHOCTh XUMUYIECKON PEeaKIMU K ONpeaeIEHHOMY THITY;

* MPOTHO3UPOBATH MPOAYKTH XUMHUYECKHX peakuuid 1o ¢GopMynaM/Ha3BaHUSM HMCXOMHBIX BEIIECTB; ONPENENATh HWCXOIOHBIE BEIIECTBA 10
(hopmynam/Ha3BaHUAM POTYKTOB PEAKIIHH;

* COCTaBIISITh YPaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINX MTOCIIEIOBATEIIEHOCTH («IIEITOYKE») MPEBPAIIeHII HEOPTaHMIECKIX BEIIECTB PA3IMYHBIX KJIACCOB;

* IIPUTOTOBJISITH PACTBOPHI C ONPEAEIEHHON MacCOBOM JI0Jiel pacTBOPEHHOIO BEIIECTBA;

* OMPEIENATh XapaKTep CPeabl BOJHBIX PACTBOPOB KHUCIIOT | IIENOoUei 0 M3MEHEHHIO OKPACKH HHIKATOPOB;

* COCTaBIISITH (POPMYIIBI BEMIECTB IO UX HA3BAHUSIM, IT0 BAJICHTHOCTSIM U CTEIIEHSIM OKHCIICHIS 3JIEMEHTOB;

* ONpEENsITh BAIEHTHOCTh M CTEIIEHb OKUCIICHUS DJIEMEHTOB B CIIOKHBIX BEIECTBAX;

* ONPEENSITh BEIIECTBO-OKHCIUTENh U BEIIECTBO-BOCCTAHOBUTEN, COCTABIISTh OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIN OallaHC I10 MPEUTOKEHHBIM CXeMaM
peakumii;

* MPOBOJUTH JTAOOPATOPHBIE OBITHI, MTOITBEPKAAFOIINE XUMIUIECKHE CBOMCTBA HEOPTaHUIECKUX BEIECTB;



IIpuaoxenus k padoyeii nporpamMmme

Kaneﬂzlapno-TeMaaneCKoe IJIAaHUPOBaHUE Kypca «Xumusa» 8 kiaacca

Hpuaoxenue 1

Ne MeTanpeaMeTHbIE Pe3yJbTaThl
JIMYHOCTHBI
Tema ypoka, IIpenmeTHbIC KommyHnuk
Coaep:xanne ypoka PeryasituBubie | [lo3HaBaTeabHbIe e
n/n | o/t THI ypoKa pe3yJabTaThbl aTHBHBIE
Yy YV pe3yJIbTaThl
YYJI
BBenenue(54)

1 1 IIpeamer IIpeamer xumun. Meroasl Omnpenenenne npeamera IInanupoBath CraButhb YuebHoe ®opMupoB
XMMHH. MO3HAHMA B XUMUH: XUMHH, IIyTH BOIIPOCHI, COTPYIHUYECT | aHUC
BemecTBa HAGITIOJICHHE, SKCIIepUMeHT, | COPACHATE poJIb XUMHH B JOCTYOKEHUS yMeEHHne BO C YUHTEIIEM | OTBETCTBEH
Hos. Mozenuposanue. Mcrounuky | MPAKTHICCKON 5 eneit ONpPECIATH u HOTO

o JACATCIIBHOCTH JIIOACH, IIOHSATUS
XUMHYECKON NH(OpMaIum, N > CBEPCTHUKAMH | OTHOIIEHUS
OBJIAQJICTh TTOHSITUUHBIM CO31aBaTh .
ee MoyrydeHne, aHajlu3 u ; K YUEHHUIO;
anmnapaTom 00001IeHuS,
TIpECTaBICHUE €ro Pa3THYATE OCHOBHBIC yCTAHABHBATD dhopmymmpoBa | ¢popMupoBa
pe3ynbTaToB. IloHsTHE O METO/IbI [TO3HAHMS: AHAJIOIHHI Thb U HUE
XUMHYECKOM JJIEMEHTE U HAOTIO/ICHIE, H3MEPEHNE, apTyYMEHTHPOB | YOEXKIEHHO
(hopMax ero CymecTBOBaHHI: | SKCIEPUMEHT aTh CBOE CTH B
CBOOOIHBIX aTOMax, MHEHHE MTO3UTHBHO
MIPOCTBHIX U CIIOKHBIX i ponn
BEIIleCTBaX. XVMUH B
demoncrpanun. Moaenu KU3HU
(mapocTep>kHEBBIC 1 o0rmiecTBa;
Crroapra—Dbpurie6a) ¢dhopmupoBa
Pa3TUYHBIX MPOCTHIX U HUE
CJIOKHBIX BEIIECTB. Mo3HaBaTeN
Konnekuus crexnsiHHON BHBIX
XUMHUYECKOH TTOCY/IBI. WHTEPECOB
Komnekius maTepuaioB u 1 MOTHBOB,
W3JIENNH U3 HUX Ha OCHOBE HaIpaBIieH

10
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ATIOMUHHSL. HBIX Ha
JlaGopaTopHbIe ONBITHI. U3yUYCHHE
1. CpaBHeHue cBOWCTB XUMHHA
TBEPABIX KPHCTAIUTHYECKUX
BEIIECTB U PACTBOPOB
pakTnuecka | IIpaBuna rexHuku 3HaTh U COOTIOATH IInanupoBats BoIsABIIATH VYuebHoe ®opmMupoB
s1 padoTa Ne 1 | OezomacHoCcTH npu paboTe B | TpaBuiia paboThI U MyTH MPUYUHBI U COTPYIOHHUYECT | aHUE
«IIpaBuia XUMHUYECKOM KaOHHETe. TEeXHUKH O€30MaCHOCTH B | IOCTHIKEHUS CIIE/ICTBHUS, BO C YUHTENIEM | TI03HaBATelNl
TeXHUKHU [puemsl obpatenus ¢ KaOWHEeTe XUMUH; eneid; JIeNaTh BBIBOJ; " bHBIX
0e3omacHoOCTH | TaOOpaTOPHBIM YMEeTh 00paIiaThcs ¢ KOHTPOJIUPOBAT | JIaBaTh CBEpCTHUKAMHU | HHTEPECOB
npu padore B | 000pya0BaHUEM U nabopaTopHbIM b ¥ OLICHUBATh orpe/eNeHus 1 MOTHBOB;
XHMHYECKOM | HarpeBaTelbHbIMU 000py/IOBaHHEM H CBOM JICHCTBUSL | MOHATHUSIM MMOHUMAaHUSI
KaOuHere. npudopamMu HarpeBaTebHBIMHU U pe3yIbTaThI HE00XOIUM
IIpuembl pudopamMu OCTH
o0paleHus ¢ BBITIOJTHEH!
JadopaTopHbI Y TIpaBUI
M Oe3zomacHor
o0opynoBaHu 0
eM H WCIIOTIB30Ba
HarpeBare/ib HUSA
HBIMH BEIIIECTB
npudopamMu»
IIp.
IIpeBpamenu | Kpatkue CBEIICHUS u3 | 3HaTh OmpesereHne IInanupoBath JlaBaTth ®opmynupoa | PopMUpPOB
sl BeIIeCTB. | ICTOPUM BO3HUKHOBEHUS U | (GU3UYECKUX U MyTH OTIpeneneHus Thb U aHue
Poab xumum | pa3BUTHS XUMUH. | XUMUYECKUX SIBICHUH; JIOCTHIKEHUS MTOHATHUSM,; apTYMEHTHUPOB | OTBETCTBEH
B skn3HU | OCHOBOIOJIOKHUKH YMETh ONHCHIBATH U Ternei; aHAJM3UPOBATH, aTh CBOE HOTO
YyejloBeKa. OTEUECTBEHHON XUMHHU XapaKTepu30BaTh KOHTPOJUPOBAT | CPaBHHUBATB, MHEHHE; OTHOIIIEHUS
Hos. Otinune XUMHYECKUX | QU3NYIECKue M b U OIICHUBAThH KnaccuuuupoBa | GpopMynupoBa | K YUEHHIO;
peakmuii  OT  (PUBHUECKHX | XUMHUYECKHUE SBICHUS, CBOH JIEHCTBHUS | Th (aKThI U Th BOIIPOCHI ¢dhopmupoBa
sBieHUil. Pomp xumum B | HaONIONATH M CPABHHUBATH | M PE3yIbTATHI SIBITCHHSI HUE
KU3HU YelloBeKa. | CBOMCTBA BEIECTB. Mo3HaBaTeN
Xemodumuss u xemodoOus. BHBIX
Pounp OTEYEeCTBEHHBIX WHTEPECOB
VU4EHBIX B  CTaHOBJICHUU Y MOTHBOB
XUMHUYECKOU HayKH —

pabotsl M. B. JlomoHOCOBa,




¢t

A. M. bytneposa,

M. . Menpneneesa.
JeMoHcTpanuu.
B3aumonelictBue mpamopa ¢

KUCJIOTOM M TOMYTHEHHE
HU3BECTKOBOH BOJBI.
JlabopaTopHbie ONbITHI.
2. CpaBHeHue CKOpOCTH

HCTIapeHus BOJBI, OJIEKOIOHA
U OTWIOBOTO CHHpPTAa C
¢dbunpTpoBasIbHON OymMaru

3naku
(CMMBOJIBI)
XHMHYECKHX
3JIEMEHTOB.
Tadauna

J. . Menaena
eeBa

Hos.

XuMHYECKasi CHMBOJIMKA.
3HaKW XUMHUYECKHX
3JIEMEHTOB H
TIPOUCXOXKICHUE UX
Has3BaHui. [lepuoanueckas
CHUCTEMa XUMHIYECKHUX
3JIEMEHTOB

. 1. Menneneena, ee
CTPYKTypa: MaJIbl€ U
OoJbIINe IePUOIBI, TPYIIITEI
U MOATPYIIIIBIL.
Ilepuoauyeckas cucreMa Kak
CIIPaBOYHOE ITOCOOME IS
MOJIy4E€HHSI CBEACHUM O
XUMUYECKUX DJIEMEHTAaX

3HaTh ompeneneHne
XAUMHWYECKUN JIEMEHT;
YMETh pa3indath U
Ha3bIBaTh CHMBOJIBI
XAMHWYECKUX IJIEMEHTOB;
YMETh COITOCTaBIISTh
MIPOCTHIE U CIIOYKHEIE
BEIIECTBA;

OOBSICHATH CBOHCTBA
BEIIECTB UCXOMS U3 UX
CTpOCHUS

IInanupoBats
IIyTH
JOCTUXCHUS
IeIeit;
KOHTPOJIUPOBAT
b U OLICHUBATH
CBOM JEHCTBUS
U pe3yJIbTaThl

VYMeThb co3/1aBaTh,
IIPUMCEHSATHL U
peoOpa3oBBIBAThH
3HAKU U
CHMBOJIBI, MOJACITH
U CXEMBbI IJId
pemeHus
y4IeOHBIX U
MO3HABATEIHHBIX
3amaq

Yuebuoe
COTPYIHHAYECT
BO C YUHUTEIIEM
nu
CBEPCTHUKAMH

®opmMupoB
aHue
OTBETCTBEH
HOTO
OTHOIIIEHUS
K YUEHHUIO;
dhopmupoBa
HUE
Mo3HaBaTeN
BHBIX
WHTEPECOB
¥ MOTHBOB
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Xumuueckue | Xumudeckue Gpopmysbl. PazbscHATH cMBICIT IInanupoBatsb CocTaBnaTth VYuebHoe ®opmMupos
(hopmyJnl. Wnpexcel u ko3 GUIHUEHTHI. | XUMHYECKUX (Hopmyi, MyTH aJTOPUTM COTPYIOHHMYECT | aHUE
OtHocuteabH | OTHOCUTENbHBIE aTOMHAs M | 3aKOHA MOCTOSHCTBA; JIOCTHIKEHUS JeicTBUs BO C YUUTENIEM | OTBETCTBEH
ple aTOMHAs M | MOJIEKYJIsIpHas MaccChl. YMETh U3BIIEKaTh ene; u HOTO
MoJsiekyasipaa | [Iposenenue pacyeros UHPOPMAIHIO U3 KOHTPOJUPOBAT CBEPCTHUKAMH | OTHOIIEHUS
| Macehbl. | MaccoBOH JONH XUMHUYECKON (HOpMYIIBI b U OLIEHUBATh K YUEHHUIO;
MaccoBas XAMHYECKOT O 3JIEMEHTA B YMers pacCUUTHIBATD CBOU JIEWCTBUA ¢dhopmupora
o014 BEIIIECTBE HA OCHOBE €ro OTHOCHTEbHYIO U PEe3yJIbTaThl HUE
3JeMeHTa B | GOPMYIBI MOEKYIAPHYIO MACCy TI0 MO3HaBATE
COCIUHECHUH Q)opMyﬂaM BEIIECTB BHBIX
Komo. HWHTEPECOB
YMers pacCUUTHIBATD ¥ MOTHEOBR
MacCCOBYIO JIOJTIO
XUMHYECKOTO dJIEMEHTa B
COEMHEHN.
YcraHaBimBaTh
npocrentre GpopMyIbt
BEIIECTB IO MaCCOBBIM
JIOJISIM 3JIEMEHTOB
ATOMBI XUMHYECKHX 3JIeMeHTOB(94)
OcHoOBHBIC ATOMBI KaK (dopma | 3HaTh CTPOEHHUE aTOMA, Omnpenensare nemu, | CosnaBats, — YueOHoe Oco3HaBaT
cBeJleHHsl 0 | CYIIECTBOBAaHHA XMMHUYECKHUX | COCTAB aTOMHOIO S7pa, IUTAHUPOBATh IyTH | IPUMEHATh U | COTPYOHUYECT | b €IUHCTBO
CTPOEHUH 3JIEMEHTOB. OCHOBHBIE | YMETh MOJEJIUPOBATH €r0 | JOCTHKEHUS MpeoOpa3oBBIB | BO C yUUTENEM | U
aTOMOB. CBEICHUS 0 CTPOCHHH | CTPOCHHE. LeInen; aTb 3HaKU U | U IIEJIOCTHOCT
H3oTonbl aTOMOB. Joka3zaTenbcTBa | 3HaTh COBPEMEHHOE — KOHTPOJIMPOBATh | CUMBOJIBL, CBEpCTHUKAMHU | b
Kom0. CIIOKHOCTH CTPOEHHMS | ONpeeseHre HOHATHS U OLICHUBATh CBOM | MOIeNu  [Uif | ; OKpY’KaroILl
aTOMOB. ONBITH | «<(XUMHUYECKUN PTIEMEHT», | JeUCTBUS pelieHust ero Mupa,
Pezepdpopma. I[lnanerapHas | U30TOMBL y4e0HBIX " BO3MOXKHOC
MOJENIb CTPOEHHUS aroMa. MI03HABATENbH TH €To
CocraB  aTOMHBIX  Si7AEp: BIX 33/1aY; MO3HaBaeM
IIPOTOHBI, HEUTPOHBHI. OCTH U
OtHocuTenbHas aTOMHas 00BIACHUMO
Macca. B3anmocBs3b CTH Ha
MOHATHHA «IIPOTOHY, OCHOBE
«HEUTPOH», «OTHOCUTEIbHAS JOCTHKEHH
aToMHas macca». M3meHnenue W HayKH.
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YHuCclla TPOTOHOB B  sjApe
aToMa — o0pazoBaHue
HOBBIX XUMHYECKHIX
3JIEMEHTOB. N3smenenue
4yucia HEUTPOHOB B  sOpe
aToMa — o0pazoBaHune
H30TOIIOB. CoBpemeHHoe
orpesieNieHrne MTOHSITUS
«XUMUYECKUN BIIEMEHTY.
H3otomnbl KakK
Pa3sHOBUIHOCTH aTOMOB
OJHOI'0 XUMHNYECKOT'O
JJIEMEHTA.
demoncrpanuu.  Mojenu
aTOMOB XUMHNYECKUX
JJIEMEHTOB.
JlaGopaTopHbie ONbITHI.
3. MoaenupoBaHue
MPUHITUTIA NEHCTBUS
CKaHUPYIOIIEr0 MUKPOCKOMa
Ctpoenne DJEeKTPOHBI. Ctpoennie | YMeETh COCTAaBIATH OnpenensTs eTH, | CO3/AaBaTh, — YuebHOE Oco3naBat
3JIEKTPOHHBIX | JJIEKTPOHHBIX YpOBHEW | CXEMBI CTPOEGHHUS aTOMOB | TUTAHUPOBATDH IyTH | MIPUMEHATh H | COTPYIOHHUYECT | b €AWHCTBO
ypoBHei aTOMOB XUMHYECKUX | MepBBIX 20 3J1eMEHTOB B JIOCTHIKEHUS MpeoOpa3oBBIB | BO C yUUTENEM | U
aToMoOB 3JIEMEHTOB MaJIbIX TIEPHOOB. | MEPUOANYECKON CUCTeMEe | IIeTiei; aTb 3HAKH W | U IIEJIOCTHOCT
xumunyeckux | [lorstme o 3aBepmieHHOM — KOHTPOJMPOBATh | CHMBOJIHI, CBEpCTHUKAMHU | b
3JIEMEHTOB 3JIEKTPOHHOM YpOBHE Y OLIEHWBATh CBOM | MOJIENH ul; OKPY>KaroIIl
Ne 1—20 B JIEACTBUS CXEMBI JUTS €ro Mupa,
Tadanne peleHus BO3MOXKHOC
. U. Menaen y4eOHBIX u TH €ro
eeBa MO3HaBaTeNbH MO3HaBaeM
IIp. BIX 3a/1a4; OCTH U
00BICHIMO
CTH Ha
OCHOBE
JIOCTHKEHU
1 HayKu.
H3meHeHue [lepromgnueckas cucteMa | 3HaTh ITOHSITHS: Onpenensite Nemu, | - — YuebHOe -
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CBOIICTB XUMHUYECKUX AJIEMEHTOB | TIEPUOJUYHOCTD B TUIAHUPOBATH MIYTH | YCTAHABIUBATh | COTpyAHHUYeCT | Dopmupos
xumudeckux | [I. 1. Menneneesa Y | U3MCHEHHUH CBOICTB JIOCTHIKCHUS MPUYUHHO- BO C yUUTENIEM | aHue
3JIEMEHTOB MO | CTPOCHHE ATOMOB: | DJICMEHTOB, TeIei; CIICICTBCHHBIC | U OTBETCTBEH
rpynnam  u | ¢usnueckuit CMBICJ | COBPEMEHHYIO — KOHTPOJIMPOBATh | CBS3U CBEPCTHUKAMH | HOTO
nepuoaam MOPSIAKOBOI'O HOMepa | (hOPMYTHUPOBKY U OLIECHUBATH CBOU | — BBIABJIATH ; OTHOIICHUA
Hog. JJIeMEHTa, HOMEpa TPYIIbI, | MEPUOJAUYCCKOr0 3aKOHA, | JNCHCTBUS B3aMMOCBsI3H, | (DOPMYJIUPOBA | K YUCHHUIO;
HOMEpa Mepuosia. | 3aKOHOMEPHOCTH yCTaHaBIIMBaTh | Th, TOTOBHOCTH
JemoHcTpanuu. U3MEHEHMS CBOWCTB aHaJIOTuu apryMeHTHPOB | H
[Mepuoauueckas CHUCTEMa | 3JIEMEHTOB M UX aTh U | CIIOCOOHOC
XUMHNYECKUX 3JIEMCHTOB COGJII/IHGHI/Iﬁ Ha OCHOBEC OTCTanuBaTh TH K
J. . Menpneneena nonoxenus B [ICX0. CBOE MHEHHE; | CaMOpa3BUT
pa3IHYHbIX GOpM W0 U
camoo0pa3
OBaHUIO
9 HNounnas H3menenue gucia | 3HATh MOHATHUE! Ompenenats nienu, | -JlaBath — YuebHoe -
XUMHMYeCKas DJIEKTPOHOB HA  BHEIIHEM | MOH,MOHHAs XUMHUYECKasl | IJITAHUPOBATH IIYTH | OIpELEIECHHUE coTpynHuuecT | PopMuUpOB
CBSI3b 3JICKTPOHHOM YPOBHE aToMa | CBS3b JIOCTHIKCHUS MTOHSITHSIM; BO C yUUTENIEM | aHUE
Kom6. XHMHUYECKOTO  3JeMeHTa — | -YMeETh Lesen; YCTaHaBJIUBATh | U OTBETCTBEH
oOpa3oBaHue OIIPENeNiATh HOHHYIO — KOHTPOJHMPOBATh | IPUYUHHO- CBEPCTHUKAMH | HOTO
TTOJIOKUTENBHBIX U | CBSI3b B XUMHYECKHUX Y OLIEHUBATh CBOM | CIE/ICTBEHHBIE | ; OTHOIIIEHUS
OTPHIIATENHHBIX VOHOB. | COSMHEHUSX, COCTABIATh | NEHCTBUS CBSI3H, K YUEHHUIO;
Honsr, o0pa3oBaHHBIC | CXEMBI 00pa30BaHUS 00001aTh TOTOBHOCTH
aToMaMu METaJIOB Y | MOHHBIX COEAMHEHUH. MTOHATHA, u
HEMETaJUIOB. [TpranHer MOJIETNPOBAThH crocoOHOC
W3MEHEHUS METaJUTMYECKUX TH K
u HeMeTal- JTMYIECKUX caMopa3BUT
CBOMCTB B Ilepuolax H U0 U
rpymmax. OO6pazoBaHue camoobpa3
OMHAPHBIX COEIMHEHUH. OBaHUIO
[lonsaTre 00 WOHHOW CBS3M.
Cxembl 00pa30BaHHsI HOHHON
CBSI3H
10 KoBanenTHas | BzaumoneiicTBue aToMOB | 3HATh ONpe/esieHue Onpenensate uenu, | -JaBath — YuebHoe —
HENmoJsIpHasi | 3JIEMEHTOB-HEMETAJIIOB HETIOJISIPHOH TUTAHUPOBATH MIYTH | OTpeeNeHIe corpynamndect | Gopmupos
XUMHYECKasi | MEXITy c000lf — | KOBAJIEHTHOHN CBSI3H, JIOCTHIKEHUS TTOHSITHSM; BO C yUUTENIEM | aHUe
CBA3b o0Opa3oBaHHE JBYXaTOMHBIX | MEXaHU3M 00pa30BaHUS Ternei; yCTaHaBIIMBaTh | U OTBETCTBEH
Komb. MOJIEKYJl TPOCTBIX BEIIECTB. | CBSI3H. — KOHTPOJIMPOBAaTh | TPUYUHHO- CBEPCTHUKAMH | HOTO
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KoBanentnas

HEMoJsipHas Y OLICHUBATh CBOM | CIICNICTBEHHBIE | ; OTHOIIICHUS
XUMHYECKas CBSI3b. JISACTBHS CBSI3H K YUCHHUIO;
DJNEKTPOHHBIE u TOTOBHOCTH
CTPYKTYpHBIE (POpMYIIBI u
CIOCOOHOC
TH K
CaMOpa3BUT
U0 U
camoo0pa3
OBAHUIO
11 AnexTpoorpu | B3aumoneiictBue aTOMOB | 3HaTh ONpeNeneHne Onpenensats nenu, | -laBathb — YuebHoe -
HATeJIbHOCTh, | HEMETAJIOB MEXY | 3JIEKTPOOTPHUIIATEILHOCTH | TUIAHUPOBATH YT | OMpEJEIICHUE corpyauuuect | Gopmupos
KoBanentHast | co0oii — oOpa3oBaHue | , KOBAJICHTHOM MOJIAPHON | TOCTHIKECHUS MTOHSITHSIM; BO C yUUTENIEM | aHUE
MOJIApHAs OMHAPHBIX COCMUHEHUM, | CBA3U; YMETh ONPEACIATh | LIEJIEH; YCTaHaBIUBATh | U OTBETCTBEH
XuMHYeckass | BaJieHTHOCTb.  COCTaBJIATH | TUI KOBAJICHTHOH CBSI3U B | — KOHTPOJIUPOBATh | IPUYUHHO- CBEPCTHUKAMH | HOTO
CBSI3b CXEMBI 00pa30BaHus | COCAUHEHUSX, 1 OLICHUBATh CBOM | CJIICICTBEHHBIE | | OTHOIIICHUS
Kom6. KOBaJIEHTHOM MOJISIPHOM | 3alMCBIBATH CXEMY JIEUCTBUSA CBSI3H, K YYECHUIO;
XUMHYIECKOU CBSI3U. | 00Opa30BaHUS CBS3U. 000011aTh TOTOBHOCTH
Hcnons3oBath 3HAaKOBOE MOHATHUA, u
MOJIENHPOBaHHE. MOJIETNPOBAThH croco0HOC
XapakTepu3oBaTh MEXaHU3M TH K
00pa3oBaHUA MOJISIPHOM caMopa3BUT
KOBAJICHTHOU CBA3U U0 U
BaJleHTHOCTHA. HaxoxzaeHue camoobpa3
BaJIGHTHOCTH 1O (opMmyme OBaHUIO
OMHAPHOTO COCTUHEHUS.
JlaGopaTopHbie
ontei4. Mzrorosnenue
MoJieNnel MOJIeKyJl OMHAPHBIX
COEIMHEHUN
12 Mertamanueck | BzaumoneiictBue aToMOB | 3HATh ONpeneeHue Omnpenensite nenu, | -JlaBaTh — YuebHoe -
asi METAIUIOB MEXIy COOOW — | METaJUTMYECKOW CBS3H, TUTAHUPOBATH MIYTH | OTpEAeTIeHHE corpyaamdect | GopMupos
XxuMHuyeckasi | oOpa3oBaHme MeXaHU3M 00pa30BaHUS JIOCTHIKEHUS TTOHSITHSM; BO C yUUTENIEM | aHUe
CBA3b METAJUTMYECKUX KPUCTAIIIOB. | CBS3H. Ternei; yCTaHaBIMBaTh | U OTBETCTBEH
Komo. [lonsiTie o MerammMuecKon — KOHTPOJHMPOBATh | IPUYUHHO- CBEPCTHUKAMH | HOTO
CBSI3U. Y OLICHUBATh CBOM | CIE/ICTBEHHBIE | ; OTHOIIEHUS
JlabopaTtopHbie JIeCTBHS CBSI3U K YUCHHIO;
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onbIThLS. M3roToBienue TOTOBHOCTH
MOJIETTH, WLTIOCTPUPYIOLICH u
CBOMCTBa METaJUIMYECKON CHOCOOHOC
CBSI3U TH K
CaMOpa3BUT
HI0 U
camoobpa3
OBAHUIO
13 O000menne u
cucTeMaTu3a
HUA 3HAHWI
no Teme
«ATOMBI
XUMHYECKHX
3JIEMEHTOB
Oc
14 Kontpoabnas YMeTh NPUMEHSTh IInanmpoBats mytu | CamocTosTENb ®opMupoB
padora no 3HAHUS, YMEHUS U JIOCTHIKEHUS HO aJIeKBaTHO aHue
TeMe «ATOMBI HaBBIKH, MTOTydeHHBIC B Tenei; OILIEHWBAThH OTBETCTBEH
XUMHYECKUX XO7Ie U3Y4eHUS JaHHOI KOHTPOJIMPOBATh U | MPaBUIIBHOCTD HOTO
3JIEMEHTOB» TEMBI OLIEHWBATh CBOU BBITIOJTHEHUS OTHOIIIEHUS
KonTp. JIEUCTBUSA JIEUCTBUSA U K YUEHUIO;
BHOCHTD TOTOBHOCTH
HEo0XOINMBbIE u
KOPPEKTHBHI B CITOCOOHOC
WCTIOJTHEHUE TH K
caMopa3BUT
U0 U
camoobpa3
OBaHUIO
IIpocTsie BemecTBa (54)
15 IIpoctbie Ilonmoxkxenne  MeTanmnoB B
BelllecTBa- [Tepuonnueckoit cucTeMme
MeTaJLJIbI XUMHUYECKUX JJIEMEHTOB
Hos. J. 1. Menneneena.
Baxneiimue MPOCThIE

BCIICCTBA-MCTAJJIbI: KECJIE30,
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AJIFOMUHUH, KaJIbIIH,
Mar"ivii, HaTpuil, KaJaui.
Obmue ¢duznveckue
CBOICTBa METAJIJIOB.
JdemoncTpanuu.  OOpasibl
METaJIJIOB.

JlabopaTopHbie ONbITHI.
6. O3HakoMicHUE c
KOIIEKIMEeH METalIoB

16

IIpocTnbie
BeLeCTBA-
HeMeTaIIbI,
HUX CPAaBHEHHE
¢ MeTaJUIaMU.
AnjioTponus
Hos.

Ilonoxxenne HEMETAIVIOB B
Ilepuonuueckoii  cucreme.

Baxneiimue IIPOCTBIE
BellleCTBa-HEMETaJLbI,
o0pa3oBaHHEIE aToMamMu

KHCIIOpOoJia, BOJIOPOJIa, a30Ta,
cepel, (docdopa, yriaepona.

Mountekysbl BOJOpPOJA,
KHCIIOpOJa, azora,
rajoreHoB. OTHocUTeNbHAs
MOJIEKYJIIpHAst Macca.
Crioco6HOCTH aTOMOB

XUMHAYECKUX DJIEMEHTOB K
00pa30BaHUIO  HECKOJIBKUX
MPOCTHIX BEIIECTB —
AJUIOTPONHUA.  AJUTOTPOIHBIE
MOMH(UKAIMKA  KUCIOPOIa,

tdhocdopa, 0JIOBA.
Merannndeckue n
HEMETaJNIMISCKUEe CBOMCTBA
MIPOCTHIX BEIIECTB.
OTHOCHTEITFHOCTE JTOTO
MOHSTHS

Hdemoncrpauuun. [lonyueHue
o3oHa. OOpasmer Oeroro u
ceporo ojoBa, Oemoro u
KkpacHoro ¢ocgopa.

JlabopaTopHbie ONBITHI.
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7. O3HaKOMJIEHH E C
KOJUIEKLIMENH HEMETAIIJIOB

17 KonunyectBo ITocrosiHHAs ABorajpo. | 3HaTh MOHSTHA: MOJIb, IInanupoBatk myTH | CoCTaBIATH VYuebHoe ®opmMupoB
BelllecTBa KonnuectBo BEIIeCTBA. | MOJISIPHAS Macca; JOCTHIKEHUS aJTOPUTM COTPYIOHHUYECT | aHUE
Hos. Mons. MondpHass wmacca. | yMETb BBIYUCIATH LeJIeH; JICUCTBUS, BO C YUUTEIIEM | OTBETCTBEH
Kpatnsie €IMHHULBI | MOJIIPHYIO Maccy, KOHTPOJIUPOBATh U | CTPOUTH u HOTO
H3MEepeHUs KOJINYECTBA | KOJMYECTBO BEIIECTBA OLIEHUBATh CBOU MOJIeNlb Ha CBEPCTHUKAMH | OTHOIIEHUS
BEIIeCTBAa — MWUIUMOIb H JefcTBUS U OCHOBE K YUEHHIO;
KHJIOMOJIb, MUJUTUMOJISIpHAS pe3yIbTATHI YCIIOBUI TOTOBHOCTH
W KAJOMOJNSIpPHAsT — MaccChl 3aJ1a4n u
BEIIIECTBA. Pacuersr ¢ CIOCOOHOC
WCIIOJIb30BAaHUEM  TOHSTUH TH K
«KOJIMYECTBO BEIIIECTBAY, caMoOpa3BUT
«MOIIApHas Maccay, W0 U
«TIOCTOSTHHAST ABOTaIpoy. camoo0Opa3
JdeMoHcTpauuu. OBaHUIO
Hekoropeie  meramibl U
HEMETaJUIBl C KOJMYECTBOM
BemecTsa 1 Monb
18 MoasipHbIii MounsipHbIit o0beM | 3HaTh 3aKOHHI | eif- Onpenensts nenu, | JlaBaTth YuebHoe dopmMupoB
00beM ra3zoo0pa3HbIX BelectB. | Jlroccaka u ABoraupo, IUTAHUPOBATH IIYTU | ONpPENEIICHUS COTPYIOHHYECT | aHUE
razooopasubl | Kpatsle SIUHUIIBI | «MOJIAPHBIM 00BEMY. JOCTHKECHUS HOHATHSIM. BO C yUUTENIEM | MTO3HaBaTeN
X BelllecTB U3MEPEHN — YMeTb NIpUMEHSITH LeTIeH; CocraBisiTh u BHBIX
Kom0. MUJITUMOJISPHBIN U | Ta30BbI€ 3aKOHBI IPU KOHTPOJIUPOBATh U | aJITOPUTM CBEPCTHUKAMU | MHTEPECOB
KHUJIOMOJIPHBII 00beMBI | IPOBEICHUU XUMUUYECKUX | OLEHUBATH CBOU IencTBus, U MOTHBOB;
ra3000pa3HbIX BEIIECTB. | pacueToOB JeHCTBUS CTPOUTH dhopmupoBa
Pacuers! ¢ ucnonp3oBaHuEM MoOJIeNb Ha HUe
MOHATHHA «KOJIMYECTBO OCHOBE OTBETCTBEH
BEILIECTBAY, «MOJISIpHAst yCIOBUI HOTO
Macca», «MOJIIPHBIH 00BeM 3a1a4n OTHOLICHUS
ra3oB», «TIOCTOSTHHAS K YYEHHIO
ABoraapoy.
JdemoncTpauuun. MonsipHbIi
00beM ra3000pa3HbIX
BEIECTB
19 Pemrenue Pacuersl ¢ ucnonb3oBaHHEM | YMETh BBIYHCIATH IInannpoBate mytu | CoCTaBIATH YuebHOe ®opMupoB
3amaq TTOHSITHH «KOJIMYECTBO | MacCy, KOJIMYECTBO JOCTHKEHHUS AJITOPUTM COTPYIOHHYECT | aHUE
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HCIO0JIL30BAH | BEIIECTBAY, «MOJIIpHAsi | BEIECTBa, YUCIIO TeIei; JIeHCTBHSI, BO C YUUTENIEM | OTBETCTBEH
HeM MOHATHM | Macca», «MOJIAPHBIA OOBEM | MOJEKYJ 1Mo GhopMye KOHTPOJIUPOBATh U | CTPOUTH u HOTO
«KOJIMYECTBO | ra3oBy», 4UCIO0 ABOraapo» OLICHUBATh CBOU MOJIeINTb Ha CBEPCTHUKAMH | OTHOIICHUS
BeIECTBAY, JICHCTBUS U OCHOBE K YUCHUIO
«IOCTOSIHHASA pe3yNbTaTHI, YCIIOBUI
ABoraapo», BHOCHUTD 3aJlauu
«MOJISIpHAsA HEO0XOIUMBIC
Maccay, KOPPEKTHUBBI
«MOJISIPHBIH
00beM razop»
IIp.

CoenuHeHus1 XUuMUYecKux jieMeHTOB (144)

20 |1 Crenenbn CrereHb OKHCTICHUS. 3HaTh OIpeNeIeHIe Ompenenats nienu, | -JlaBath — YuebHoe -
OKHUCJICHHSI. CpaBHeH¥E CTETIeHH MOHSATHUS «CTETICHb IJIAHUPOBATD IIYTH | ONpEACICHHE corpyauuuect | Gopmupos
OcHOBBI OKHUCJICHUS M BAJICHTHOCTH. OKHCJICHUS . JIOCTHIKCHUS MTOHSITHSIM; BO C yUUTENIEM | aHUE
HoMeHKJaTyp | OnpeneneHue CTeneHn -YMeTh OmpenensiTh Tenei; CocTaBnarthb u OTBETCTBEH
bl ONHAPHBIX | OKHCIICHHS DJIEMEHTOB B CTETeHb OKUCIIEHUS 110 — KOHTPOJIMPOBATh | QJITOPUTM CBEPCTHUKAMH | HOTO
coeMHEeH U OMHAPHBIX COETMHEHHIX. (dopmyte BemecTBa U Y OLIEHUBATh CBOM | NIEHCTBHS, ; OTHOIIIEHUS
Hos. Cocrasnenne Gopmyn COCTaBJISITH POPMYJIBI IO | JEHCTBUS CaMOCTOSITEITHH K YUCHHIO;

OMHAPHBIX COSTMHEHM, CTETeH! OKHICIICHMS. 0 aJIeKBaTHO TOTOBHOCTH
o0mmwii crroco0 MX Ha3BaHMH. OILIEHWBAThH u
bunapnsie coennHeHMs MIPaBUIIEHOCTh crocoOHOC
METaJJIOB ¥ HEMETAJIIOB: BBITIOJTHEHUS TH K
OKCH/IBI, XJIOPUJIBI, JIeHCTBHS caMopa3BUT
CyIb(hUABI U TIP. U0 |
Cocrasnenue hopmyn camoobpa3
OMHAPHBIX COETMHEHHH OBaHUIO

21- | 2-3 | Okcuasl bunapnsle coennHEeHNs -3HaTh MOHATHE: Omnpenensite nenu, | -JlaBaTh — YuebHOE -

22 Komb. HEMETAJUIOB: OKCH/IBI, OKCHIBI TUTAHUPOBATH MIYTH | OTPEACTICHHUS corpynamdect | (opmupoBa
JIETY4He BOJIOPOTHEIE -YmMethb JIOCTHIKEHUS TTOHSATHSM | BO C yUUTENIEM | HUE
COCIIMHEHUsI, UX COCTaB U KIIACCH(UIMPOBATH U Ternei; MEePEBONUTH " Mo3HaBaTeN
Ha3Banus. [IpeacraBurenn Ha3BIBaTh OKCHJBI 110 UX | — KOHTPOJIMPOBATh | MHPOPMAIMIO | CBEPCTHUKAMHU | BHBIX
OKCHJIOB: BOJIa, YTIICKHUCIBIA | opMynam Y OLIEHUBATh CBOM | U3 OJTHOM ; WHTEPECOB
ra3s, HeralieHasi N3BecTb. JIeHCTBHS (hopMBbI Y MOTHBOB
[IpencraBuTenu IeTy4nx MIPEJICTaBIICHUS —
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BOJIOPOJIHBIX COCTUHCHU: B JIPYTYIO, dopmupos
XJIOPOBOJIOPOJT 1 aMMHAK. yCTaHaBIIMBATh aHue
JdemoncTpanuu. O6pasiisl aHaJIOTUH, OTBETCTBEH
okcuzoB. JlaGopaTopHble KIJIaccu(pUIHIPO HOTO
onbIThL. 8. O3HAKOMIICHUE C BaTh OTHOIIICHUS
KOJUIEKIIUEN OKCUJIOB. K YYEHUIO;
9. O3HakoMIIEHHUE CO
CBOMCTBaMH aMMHaKa.
10. KayecTBeHHas peakius
Ha YIJIEKUCIBIN ra3

23- | 4-5 | OcHoBanus OcHOBaHus, UX COCTAB U -3HaTh OHATHUS: Onpenensats nenu, | -JlaBath — YuebOHoe —

24 Komo. Ha3BaHUA. PacTBOprMOCTH OCHOBaHUS, IIETIOYH. TUTAHUPOBATD MYTH | OMPEAETEHUS coTpynHHUYecT | GOpMHUpPOBa
OCHOBaHWH B BOJEC. - YMeTh JOCTHUKCHUA TOHATUSM, BO C YUHUTCIIEM HHUC
IIpencraBurenu menovei: KJIaCCH(PUIIMPOBATD, Lese; MEepPEBOIUTD u MOo3HaBaTeNn
TUAPOKCUIBI HATPUA, KaJIUs Ha3bIBAThb OCHOBAHMUI I10 — KOHTPOJIUPOBAThH I/IH(i)OpMaHI/HO CBEPCTHUKaAMHU BbHBIX
u Kanbiyd. [lonsrue 06 ux dopMyam, 1 OLICHWBATh CBOM | M3 OJTHOU ; WHTEPECOB
WHIUKATOpax U COCTaBIISITH  (POPMYJIBI JIEUCTBUS (dopmbl U MOTHUBOB
KaueCTBEHHBIX PEAKIIHIX. OCHOBaHUi1 MpeCTaBICHUS [Mpobnema
JdemoncTpanuu. O6pasitbl B JIPYTYIO, Oe3omacHor
ocHoBaHuil. Kucnorno- YCTaHaBJIUBATh 0
HIENTOYHBIE MHANKATOPHI H aHaJIOTUH, WCIIOTIB30Ba
M3MEHEHHNE UX OKPACcKH B KIJIacCUUITHPO HUSA
HIENTOYHON cpene BaTh BEIIIECTB B

TTOBCETHEB
HOM >KM3HU.

25- | 6-7 | Kucaorsl. Kucnotsl, ux cocTaB u -3HaTh MTOHATHE: Ompenenats nenn, | -JlaBath — YyebHoe -

26 Komb. HazBanus. Kinaccudukanns KHUCIIOTa IJJAHUPOBATH ITYTH | OIPENEICHUS corpynamdect | (popmupoBa
kucnor. [IpeacraBurenn - YMeTh Ha3bIBaTh JIOCTHIKEHUS TTOHSATHSM | BO C YUUTEIIEM | HUE
KHCIIOT: CepHas, COJSTHAsL, KHCTIOTHI IO UX Tenei; MepEBOINUTH " Mo3HaBaTeN
aszorHas. [lonsaTue o mkane (hopmymnam, cocTaBISATh — KOHTPOJMPOBaTh | MHPOPMAMIO | CBEPCTHUKAMHU | BHBIX
kucnoTHocTH (mkaine pH). XUMHYECKHE (POpMyITbI Y OLIEHUBATh CBOM | U3 OTHOM ; WHTEPECOB
N3menenne okpacku KHUCIIOT . JEACTBUS (hopMBI Y MOTHBOB
WHKaTOPOB. MIpeJICTaBICHUS [Ipobnema
JdemoncTpannu. O6pasifsl B JIPYTYIO, Oe3omacHor
kucnot. Kucnorro- yCTaHaBIIMBATh 0
[IENTOYHbIE UHAUKATOPEI H aHaJIOTHH, WCIIOIh30Ba
M3MEHEHHNE X OKPACKH B KIIACCH(HUIHPO HUS
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HEUTPAJIBHOW U KUCIIOTHOU BaTh BEILIECTB B
cpenax. YHUBEpCaIbHBII TIOBCEIHEB
HWH]JIUKATOp U U3MEHEHUE €T HOM >KU3HU.
OKpPAaCKH B Pa3JIMYHBIX

cpenax. [lkana pH.

JlabopaTopHble ONbITHIL.

11. Onpenenenne pH

pacTBOPOB KHCIIOTHI, IIETIOUN

u Bogbl. 12. Onpenencuue

pH mumonHOTO U 510:7109HOTO

COKOB Ha Cpe3e IJI0I0B

27- | 8-9 | Coan kak Coin KaK MPOU3BOIHbBIC -3HaTh MOHATHUE: COJIb. Onpenensats nenu, | -JlaBath — YueOHoe —

28 NPOU3BOAHbIE | KACIOT M OCHOBaHWH. Mx -YMerh TJIAHUPOBATH ITYTH | OMPEIEICHUS cotpymHAUuecT | (hOpMHpPOBA
KHCJI0T U COCTaB M Ha3BaHMUSI. KJ'[aCCI/Id)I/IHI/IPOBaTB, JOCTHUKCHUA TMOHATUSM , BO C YUHUTCIIEM HHUC
OCHOBaHUI PactBopuMoOCTh coeli B Ha3bIBaTh COJIM IO UX Lese; TEPEBOAUTD 51 IO3HABATEN
Komb. Bone. [IpencraBurenu coneli: | Gopmymnam, cocTaBisiTh — KOHTPOJMPOBATh | UHPOPMAIMIO | CBEPCTHUKAMH | BHBIX

XJIOPH]T HATPHUS, KapOOHAT U | GOpMYIIBI comeit Y OLICHMBATbh CBOM | U3 OJJHOU ; WHTEPECOB
(dhocdar kampIus. JEHACTBUS hopMBI 1 MOTHBOB
JdemoncTpanuu. O6pasitbl TIPENCTaBIICHUS -
coneii. JlabopaTopHbIe B JIpYTYIO, ®opMHUPOB
onbIThl. 13. O3HaKOMIICHHE yCTaHABIIUBAThH aHue
C KOJUIEKITHEH coJei aHaJIOTHH, OTBETCTBCH
Kiaccuummpo HOTO
BaTh OTHOIIIEHUS
K YUEHUIO;

29 | 10 | Amopdubie u | AMopdHBIEC 3HATh TUIBI OnpenensaTs 1eId, | — BBISBIATH — YuebHoe —
KPHUCTAJINYE | KPUCTAIMYECKUE BEIIECTBA. | KPUCTAIMYECKHUX TUTAHUPOBATH IMYTH | B3aUMOCBSI3H, | coTpynaHmuecT | PopMmupoB
cKHe MexMoneKkynspHbIe PEéToK. JIOCTHIKEHUS yCTaHaBIIMBaTh | BO C YUHUTENEM | aHUE
BelllecTBa B3aUMOAENUCTBUS. THIIBI - YMerb XapakTepu30BaTh | LENEH; aHaJIOTUH, u OTBETCTBEH
Hos. KPUCTAIUTMYECKUX PENIETOK. | U OOBSICHSTH CBOMCTBA — KOHTPOJHMPOBATh | KIACCU(UIIUPO | CBEPCTHUKAMH | HOTO

3aBUCHMOCTH CBOICTB BEIIECTB HA OCHOBAaHUU Y OLICHUBATh CBOM | BaTh, ; OTHOIIIEHUS
BEIIIECTB OT THUIIOB BHJIa XUMHYECKOW CBS3H | NEHCTBUS peoOpa3oBHIB K YYEHUIO;
KPUCTAIUTMYECKUX PENIETOK. | W THIA KPUCTAJUTHYECKOM aTh TOTOBHOCTH
JdemoncTpannu. Monenu pemérky. nHMOpMAITIIO u
KPUCTATMIECKUX PEIIETOK crocobHOC
XJIOpUJa HATPUS, aIMasa, TH K

okcua yriepona (1V).

CaMOpPa3BUT
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JlaGopaTopHbIe ONBITHI. HI0 1
14. O3nakoMiIeHUE C camoobpa3
KOJUICKIIHEH BEIIECTB C OBaHUIO
Pa3HbIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.
H3srorosiienne Mmoaeneit
KPUCTAJITMYECKUX PElIeTOK
30 |11 | Yucrble HucTele BeMECTBA U CMECH. 3HaTh omnpeseneHne Onpenensats nenu, | [JlaBath YyebHoe ®opmMupoB
Beliecrea u HpI/IMepBI KHUIKUX, TBEPABIX MMOHATHH «JIUCTHIE IJIAaHUPOBATH ITYTU OIpeacICHUA COTPpYAHHUYECT aHHue
cMecH. 1 Ta3000pa3HBIX CMECEH. BEIIECTBa», KCMECHU», UX | JTOCTHKEHHUS MTOHATHUSM,; BO C YUHTENIEM | TI03HaBATelNl
MaccoBas u CBOICTBA YHCTHIX BEIIECTB U | OTJIAYHE. LeIeit; yCTaHaBJIUBaTh | U bHBIX
o0beMHasi cMmeceil. 1x cocras. YMeTs paznudarthb KOHTPOJIMPOBATb U | IPUYUHHO- CBEPCTHUKAMM | MHTEPECOB
J0JIN MaccoBas 1 00beMHas 101U OJIHOPOJIHBIE U OLICHUBATh CBOU CJICACTBECHHBIC M MOTHUBOB
KOMIIOHEHTOB | KOMITOHEHTa CMECH. HEOJHOPOHBIE CMECH, JIeHCTBHS CBS3H 0CO3HABAaTh
B CMecH Pacuersl, cBsi3aHHBIE C pa3aensaTh uX MEPEBOJIUTh 3HaYeHHE
Komb. HCIIOJIB30BAaHUEM TIOHSATHS 3HaTh ompeneneHne WHPOPMAITUIO TEOpeTHYEC
«IOIAN. MacCOBOW J10JIA 13 OJHOMU KUX 3HaHUI
JlaGopaTopHbie ONBITHI. PacTBOPEHHOr O (hopmBI 10 XUMHUH
15. O3HakoMIIeHHE C BEIIECTRA. TIPENCTaBIICHUS TUTS
00pa3IoM TOpHOH MOPOIEI YMeTb BBIYHCIATH B JIPYTYIO MPaKTHIECK
MAacCCOBYIO JOJII0 U MacCy o
pPacTBOPEHHOTO BEIECTBA JIEeSITENEHOC
B pacTBope ™
JeIoBeKa
31 | 12 | Pacuersl, Pacuers mo ¢popmymam 3HaTh ompeneneHne Omnpenensats nenu, | CocTaBiATh Yuebnoe dopmupoB
CBSI3aHHBbIE C | COCOMHEHHUH M3YYEHHBIX MacCOBOH 10JI1 TUTAHUPOBATH MYTH | allTOPUTM COTPYIOHHYECT | aHUE
NMOHSATHEM KJIaCCOB, CBSI3aHHBIE C PacTBOPEHHOTO JIOCTHIKEHUS JIeHCTBHS, BO C yUUTENIEM | MTO3HaBaTeN
«I0JISD» HCIOJIb30BaHUEM ITOHSTHUS BEILIECTBA. Tenei; CTPOHTH " BHBIX
Ip. «ITOTIS. YMeTh BBIYHCIATH KOHTPOJMPOBATh M | MOJENb Ha CBEPCTHUKAMH | WHTEPECOB
MacCOBYIO JIOJIF0 M MACCY | OIEHUBATh CBOU OCHOBE Y MOTHBOB;
PacTBOPEHHOr O BEUIECTBA | EHCTBUS YCIIOBUI ¢dhopmupoBa
B pacTBOpe 3a/1a9u HUE
OTBETCTBEH
HOTO
OTHOIIEHUS
K YIEHUIO
32 |13 O0o0menue u | Beimonnenue 3aganuii mo
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cucrematn3a | teMe «CoeauHeHus
s 3HAHMI XUMUYECKUX IJIEMEHTOB)
1o Teme

«Coenqnnenust

XUMUYECKHX

3JIEMEHTOB)

Oc.

33 | 14 | KoutpoabHas YMeTb IIPUMEHSTh ITnanuposats mytu | CamocTosTeNb ®opmMupoB
padoTa mo 3HAHUS, YMEHUS U JIOCTIKEHUS HO aJICKBaTHO aHue
Teme HAaBBIKH, [TOJTYICHHBIE B TeJIeH; OIICHUBATH OTBETCTBEH
«CoenquHenust XOJIe U3YUCHUS TaHHON KOHTPOJUPOBATh U | MPABUIEHOCTH HOTO
XUMHUYECKHX TEMBI OIICHUBATH CBOH BBITIOJTHEHUS OTHOIIIEHUS
2JIEMEHTOB» NEUCTBUS NEUCTBUSA U K YYECHUIO;
KonTtp. BHOCHUTH TOTOBHOCTH

HEOOXOIUMBIE u
KOPPEKTHBHI B croco0HOC
WCTIOJTHEHUE TH K
caMopa3BUT
W0 U
camoo0pa3
OBaHUIO
HN3meHneHus, mpoucxoasinue ¢ Bemecreamu(124)

34 |1 ®u3znueckue | [loHsATue sABieHUN Kak 3HaTh omnpeneneHne Omnpenensts ey, | JdaBaTth Yuebnoe dopmupoB
sIBJICHHSI. A3MEHEHUH, MPOUCXOAAIIUX | MOHITUHI «YUCTBIE TUTAHAPOBATH IMYTH | OTPEAETICHHUS COTPYIOHHYECT | aHUE
Pa3nenenne C BEIIECTBOM. fIBiEHUS, BEIIECTBA», KCMECH», UX | JTOCTHIKEHHS TTOHATHUSM,; BO C yUUTENIEM | MTO3HaBaTeN
cMmeceit CBSI3aHHBIEC C U3MEHEHHEM OTJIMYNE. Ternei; yCTaHaBIWBAaTh | U BHBIX
Komb. KPUCTAIUTMYECKOTO CTPOSHHSI | YMETh pa3indaTh KOHTPOJUPOBATh M | IPUIUHHO- CBEPCTHUKAMH | WHTEPECOB

BEIIleCTBa IIPH MTOCTOSTHHOM OJTHOPOJTHBIC U OILIEHWBATh CBOU CIIE/ICTBEHHEIE Y MOTHBOB
ero cocrase, — (hu3uUYecKue | HEOAHOPOIHBIE CMECH, JIeHCTBHS CBSI3H 0CO3HABAaTh
siiieHns. Orznyeckne pa3nensaTh ux MepEBOINUTH 3HAUYCHHE
SIBJICHUS] B XUMUU: nH(MOpMAITHIO TeopeTHIec
JICTHIISIINS, U3 OJTHOU KHUX 3HAHUN
KpUCTAITH3AIS, (hopMBbI 10 XUMHUH
BBITIAPVMBaHUE U BO3TOHKA MIpeJICTaBICHUS JUTS
BeIecTB, (PUIBTPOBAHUE U B JIPYTYIO MPAKTHYECK
eHTpuyrupoBaHue. ol
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Hdemoncrpanun. [Ipumepst JIeSITENBbHOC
(U3NYECKHX SIBICHHIA: ™
IUIaBJieHue napaduHa; yenoBeka
BO3TOHKA MOJa WU
OCH30MHON KHCIIOTHI;
T dy3ust TyIHCTHIX
BEILECTB C TopsuIei
JIAMIIOYKH HaKaJIMBaHUS
35 Xumnueckue | SIBieHUs, CBA3aHHBIE C 3HaTh MOHATHUS Onpenensats nenu, | JdaBath YyebHoe ®opmMupoB
sIBJICHHUSI. M3MEHEHHEM COCTaBa «XUMHUYECKas peakluus», | MIaHUPOBATh MyTH | OMpeneTeHus COTPYIOHHUYECT | aHUE
YcaoBusa n BEIIECTBA, — XUMHUYECKHE «TeroBoi et JIOCTHIKEHUS TTOHATHUSM,; BO C YUUTENIEM | OTBETCTBEH
MPU3HAKU peakuuu. [IpusHaku u XUMHUYECKON pEaKIIumy; Lesen; YCTaHaBJIUBATE | U HOT'O
NPOTEeKAHUS | YCJIIOBMSI POTEKAHUS yMeTh Ha3bIBaTh U BBIIBUTATh BEPCUH | IPUYUHHO- CBEPCTHUKAMH | OTHOIIEHUS
XUMHYECKHX | XUMHYECKUX PEaKIIHii. BBISIBJISITH TPU3HAKHI U pemeHus CIIEICTBEHHBIE | ; K YUEHHUIO;
peakumi Brigenenne TemnoTs u YCIIOBHS IPOTEKAHUS MPOOIIEMBI; CBA3H; (dbopMyIUpoBa | TOTOBHOCTH
Hos. CBETa — PEaKIINH TOPEHUS. XUMHUYECKUX PEAKITHil KOHTPOJUPOBATh M | TOCTPOECHUE Thb U u
[ousTre 06 K30- 1 OILIEHWBATh CBOU JIOTHYECKOM apTyMEHTHPOB | CIIOCOOHOC
SHIOTEPMHUYECKUX PEAKLIHSIX. JEACTBUS enu aTh CBOE TH K
Jdemoncrpanuu. IIpumepst paccy X JeHUd | MHEHUE; CcaMopa3BUT
XUMUYECKUX SIBICHUM: ¢dbopmynHpoBa | UIO U
ropenue Maruus, ¢pocdopa; Th BOIPOCHI camoo0pa3
B3aNMOJICHCTBHUE COJISTHOM OBaHMHIO;
KHUCJIOTBI ¢ MPaMOpOM HJIN OCO3HABaTh
MEJIOM €AMHCTBO U
LEITOCTHOCT
b
OKPYKaFOIL
€ro Mupa,
36 3akon 3aKOH COXpaHEHUS MacChl 3HAaTh ONpENEIeHne Onpenenats nenu, | [JaBaTh YuebHOE Oco3HaBat
COXpaHeHHUs BEIIECTB. XUMUYECKUE XUMUYECKUX YPAaBHEHUN. | IJIAHUPOBATH yTH | OMpPEAETICHUs COTPYIAHUYECT | b €IUHCTBO
Macchl YpaBHEHUs. 3HAUECHUE YMeTh packphIBaTh JIOCTHKEHUS MIOHSITUSIM; BO C YUUTEIEM | U
BelleCTB. HMHJEKCOB U CMBICJT 3AKOHA LENeH; COCTaBJISITh u LIETOCTHOCT
Xumuuyeckue | K03(G(UIHECHTOB. COXpPaHEHUS] MacChl BBIJIBUTaTh BEPCUU | AJICOPUTM CBEPCTHUKAMH | b
YpPaBHeHUs CocraBnennie ypaBHEHUI BELIECTB. peLIeHus JeHCTBUA OKPY a1
Komo. XUMUYECKUX pEaKLHi YMeTh COCTaBIATh MPOOIIEMBL; €ro Mupa;
YpaBHEHUS peakui, KOHTPOJIUPOBAThH U ¢dhopmupoBa
paccTaBlATh OLICHUBATH CBOU HHE
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K03 (PUIIHEHTHI JIEUCTBUS OTBETCTBEH
HOTO
OTHOIICHUS
K YYCHHUIO
37- | 4-5 | PacueTtsl 1o Pacuersl o XxumMuueckuM YMeTh BBIYHCISTh Onpenensates uenu, | CocTtaBisTh VYuebHoe dopmupos
38 XMMHYEeCKHM | YpaBHEHHSAM. PelieHue 3a/1a4 | KOMMYECTBO, WA MacCy TUTAHUPOBATh YT | allTOPUTM COTpYIHHYECT | aHWE
ypaBHeHUsIM | Ha HAXOX/ICHHE KOJMYECTBA, | BEIIECTBA MO KOJIMYECTBY, | JOCTHIKECHHUSI JeCTBUS, BO C YUHUTENIEM | OTBETCTBEH
p. MAacchl Hi 00bemMa Macce peareHTOB M eneid; CTPOUTH " HOTO
MPOIYKTa PEAKIIUH I10 MPOYKTOB PEaKIHH KOHTPOJIMPOBATh U | MOJIENb Ha CBEPCTHUKAMHU | OTHOIIICHHS
KOJIMYECTBY, MAacCe WIIH OLIEHUBATH CBOU OCHOBE K YYCHHUIO
00bEMY MCXOJIHOTO JIeHCTBHSI YCIIOBUI
BelecTBa. Pacuersl ¢ 3a/1a4n
HCTIOJIb30BAaHUEM TTOHSITHS
«IOTIS», KOTJa HCXOJHOE
BEIIIECTBO JIaHO B BUJIC
pactBopa ¢ 3aJJaHHOI
MAaCCOBOM J1oJIei
PacTBOPEHHOTO BEIECTBa
WJTH CONIEPIKUT
OIIpeNeNeHHYIO T0ITI0
TpUMeECE
39 |6 Peakuun Peakiuu paznoxenus. 3HaTh ompeneneHne Onpenensats neny, | CocTaBiATh YuebHoe dopmMupoB
paznoxkenusi. | IlpencraBineHne o CKOPOCTH | THIIOB peaKLU; TJIAHUPOBATH IMYTH | CXEMBEI, COTPYIOHHYECT | aHUE
IousiTe 0 XUMHYECKUX PEaKIHi. YMETb JOCTHKEHUS OTIPE/IEISTh BO C YUUTEIIEM | OTBETCTBEH
CKOPOCTH KaTtanuzatopsl. @epMEHTHI. KJIacCU(UIIPOBATH LENEH; TIOHATHS; u HOTO
xumuueckoii | Jemoncrpauuu. [logydyeHne | XUMHYECKHE PEAKLUH 10 | KOHTPOIUPOBATh U | 00001LaTh, CBEPCTHUKAMH | OTHOIIEHUS
peakiuu u runpokcuga Menu (II) m ero | BeIOpaHHOMY IpU3HAKY OILIEHWBATH CBOU yCTaHaBIIMBATh K YUEHUIO;
KATaJM3aTop | Pa3jioKeHHE IpU JIEHCTBUS AHAJIOTHH, TOTOBHOCTH
ax HarpeBaHuM; pa3ioKeHne KITACCH(HUIHPO u
Komb. IepMaHTaHaTa KaJns; BaTh crocobHOC
pasmoXeHne MepoKCuaa TH K
BOJIOPO/Ia C TIOMOIIBIO caMopa3BUT
JMOKCHJIa MapraHIia u W10 U
KaTana3bl KapTohens nin camoobpa3
MOPKOBH OBaHUIO
40 |7 Peakuuu Peakunu coenuHeHus. 3HaTh OIpeneneHne Onpenenats nenu, | CocTaBiATh YuebHOe ®opMupoB
coenuHenusi. | Karanutnueckue u THUIIOB PEAKLHH; TUIAHUPOBATH MYTH | CXEMBHI, COTPYIOHHYECT | aHUE




LZ

Henouku HEKaTaNUTUYECKUE PEAKLIUH, | YMETh JOCTHKEHUS OIpeeNsTh BO C YUUTENIEM | OTBETCTBEH
1nepexoa0B oOpaTuMble U HEOOpaTUMBIE | Kiaccu(UIIMPOBATH Heneid; TIOHSITHS,; u HOTO
Komo. peaxuu. XUMHUYECKUE PEaKIUY TI0 | KOHTPOJIHUPOBATh U | 00001IaTh, CBEPCTHHKAMHU | OTHOILCHHS
JdeMoncTpauuu. ['openue BBIOpaHHOMY TPU3HAKY OLIEHUBATh CBOU yCTaHaBIIUBATh K YUYCHUIO;
kpacHoro ¢ochopa u JISHCTBHSI aHaJIOTUH, TOTOBHOCTH
pacTBOpeHUE MOITYYEHHOT O KIJIaccu(pUIHIPO u
OKCHJIa B BOJIE, HCIIBITaHUE BaTh CHOCOOHOC
pacTBopa MoJay4eHHON TH K
KHCJIOTBI UHIUKATOPOM. caMopa3BUT
JlabopaTopHble ONbITHIL. U0 |
16. OkucieHre Meu B camoo0pa3
IIaMCHU CITMPTOBKH HUJIN OBAaHUIO
TOPENKH
41 Peaxnun Peakunu 3amemmenus. Psin 3HaTh ompeneneHne Omnpenensats nenu, | CocTaBiATh YuebGHoe dopmupoB
3aMelleHus. AKTUBHOCTH METAJJIOB, €T0 THUTIOB PEAKIIHIA; TJTAHUPOBATDH IMYTH | CXEMBI, COTPYIOHHYECT | aHUE
Psin WCIIONIb30BaHMUE IS YMETh JOCTHIKEHUS OTIPENIEISATh BO C YUUTENIEM | OTBETCTBEH
AKTHBHOCTH MIPOTHO3WPOBAHUA KJIaCCU(PHUIINPOBATH Tenei; TIOHSITHS; " HOTO
METALJIOB BO3MOXKHOCTH IIPOTEKaHUS XMMHYECKUE PEaKMU II0 | KOHTPOJIHUPOBaTh U | 00001IAaTh, CBEPCTHUKAMU | OTHOILEHUS
Komo. peakuuii Mexay MerajulaMi | BIOpaHHOMY IIpU3HAKY OLIEHUBATh CBOU yCTaHaBJIUBaTh K YYCHUIO;
U KUCIIOTaMHU, PeaKL1i JEeHCTBUS AHAJIOTHH, TOTOBHOCTH
BBITECHEHUS OIHUX KI1accuuIupo u
MeTaJIOB U3 PaCTBOPOB MX BaTh CIIOCOOHOC
COJIEH IPYTMMHU METaJlIIaMHU. TH K
JdemoHncTpanum. CaMOpa3BUT
B3anmopeiictBue U0 U
pa30aBIEHHBIX KUCIIOT C camoo0pa3
Merasiamu. JlaboparopHsie OBaHHIO
onbIThL. 17. 3amelienue
MeZu B PacTBOpE XJIOpHAA
memu (I1) sxenezom
42 Peakuuu Peaknyuu oomena. Peakiuu 3HaTh OIpenencHue Onpenenats neny, | CocTaBiATh YuebHOE ®opMupoB
o0MeHa. HelTpanu3anuy. Y CIIOBHs THUIIOB PEAKIIHIL; [IJIAHUPOBATH ITyTH | CXEMBI, COTPYIHHUYECT | aHUE
IpaBuio MIPOTEKAHUS PEaKIi YMETb JOCTHKEHHUS OIpEeeNsTh BO C YUHTEJIEM | OTBETCTBEH
Beprosne oOMeHa B pacTBoOpax 10 KJIaccu(pUIIPOBaThH LeTei; TIOHSITHS,; u HOTO
Kom0. KoH1a. JleMoHcTpanum. XUMHWYECKUE PEAKIMY IO | KOHTPOJIHUPOBATh U | 00001IAaTh, CBEPCTHHKAMHU | OTHOILEHHS
PacrtBopenue rugpokcuga BbIOpaHHOMY NPU3HAKY OLIEHUBATh CBOU yCTaHaBJIMBATh K YUYCHUIO;
meau (II) B kucnorax; JEHCTBUS AHAJIOTHH, TOTOBHOCTH
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B3aUMOJICHCTBUE OKCHIA KJIACCU(PUIHPO u
menu (II) c cepHoli kucnoroi BaThb CHOCOOHOC
IIPU HArPEBaHUU TH K
CaMOpa3BUT
2010071
camoobpa3
OBaHUIO
43 | 10 Tunsi THIBI XUMUYECKUX peakiuii | -3HATh MOHSTHUS OnpenensaTh 1eNU, | yCTaHABIUBaTh | — YueOHOE —
XHMHUYECKHX | HA IPUMEPE CBOKWCTB BOJBI. W30TOIHBIN COCTaB BOJBL, | IJIAHUPOBATH IIyTH | NPUYUMHHO- cOTpynHHMYeCT | GOpMUpPOBa
peaxkuuii Ha Peakuus paznoxxenuss — CBOICTBa BOJIBI, HOOCTHIKEHUS CJIC[ICTBEHHBIE | BO C YUUTEIIEM | HUE
npumepe 3JIEKTPOJIN3 BOJbI. Peakiiuu | BOIOpPO/HAS CBS3b. 1eIeH; CBSI3H, u TO3HAaBaTEN
CBOIiCTB COEIMHEHUS — -YMeTb OOBSACHATH — KOHTPOJIUPOBATh | CTPOUTH CBEPCTHUKAMH | BHBIX
BOJbI. B3aUMOJICHCTBHE BOJIBI C CBOWCTBA BOJIbI HCXOJSl M3 | M OLICHUBATh CBOU | JIOTHYECKOE ; HWHTEPECOB
IonsiTHE 0 OKCHJaMHU METAJUIOB U €€ CTPOCHHS, COCTABIIATh | JIEHCTBHUS paccyxieHue, | padboTathb 1 MOTHBOB
THIPOJIN3E HEMETAJUIOB. Y CIIOBHE ypaBHEHUH peakiui, YMO3aK/IIOUEHH | MHIUBUAYaJIbH | —
Ko0. B3aUMOJICHCTBHUS OKCH/IOB XapaKTEePHU3YIOIIUX € U JIeNaTh 0 U B mapax 0CO3HABaTh
METAJIJIOB 1 HEMETAJIJIOB C XUMHUYECKHE CBOMCTBA BBIBOJIBI, 3HA4YCHHC
Bojioii. [loHsiTHE BOJIBI. TeopeTnyec
«TUIPOKCUIBI». Peakiuu KHUX 3HaHUN
3aMelIeHns — 10 XUMHUH
B3aUMOJICHCTBHE BOJBI C JUTS
Metamtamu. Peakiinu MPaKTHIECK
oOMeHa — THUAPOIIN3 oif
BeriectB. JleMOHCTpalum. JIeSITENEHOC
[Ipubop mms siekTponm3a TH
BOoAbL. B3auMmonelictBue YeloBeKa
OKCHUJA KaJbLUs C BOIOU U
WCIBITaHUE TTOTy4YEHHOTO
pacTtBopa ¢eHonpTaIenHOM.
B3aunmopeiicTBue HaTpus ¢
BOJOU
44 | 11 | O6ob6menue u | BeimonHenne 3aganuii Mo -YMeTh Omnpenensats nenu, | CamoctosTens | — YueOHOE -
cucremMarusa | teme «/3MeHeHHUs, KIIaCCH(UIIMPOBATS, TUIAHUPOBATH MyTH | HO aJIeKBaTHO | coTpynaHmuect | Dopmupos
nMs 3HAHMIT IIPOUCXOJIATINE C Ha3bIBaTh U JIOCTHIKEHUS OILIEHUBATh BO C yUUTENIEM | aHUe
1o TemMe BEIlleCTBAMH XapaKTepu30BaTh Ternei; MPaBUIILHOCTh | U OTBETCTBEH
«W3meHenns, XUMHYECKUE CBOHCTBA — KOHTPOJIMPOBATh | BBHIMIOJHEHUS CBEPCTHUKAMH | HOTO
MPOUCXOAAIL OCHOBHBIX KJIACCOB Y OLICHUBATh CBOM | JICHCTBUS H ; OTHOIIIEHUS
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ue ¢ HEOPTraHUYECKUX BEIECCTB | NCHCTBUS BHOCHTB K YUCHHUIO;

BellleCTBAME U COCTABJISITH YPAaBHEHUS HE00XOIUMBIC TOTOBHOCTH

Oc. XUMHYCCKUX PEAKIIHM. KOPPEKTHUBBI B u

UCIIOJTHEHUE Croco0HOC

TH K
caMoOpa3BUT
2010071
camoo0pa3
OBaHUIO

45 |12 | KoutpoabHas YMeTh IIPUMEHSTh ITnanuposats mytu | CamocTosTENb ®opmMupoB
paGOTa mo 3HaHUsA, YMCHUA U JOCTHUKCHUA HO aICKBATHO aHHue
TEeMeE HAaBBIKH, ITOJIYYCHHBIC B ueneﬁ; OLICHHUBAThH OTBETCTBCH
«I/I3MeHeHI/lH, XO0A€ N3YUCHUA IIaHHOﬁ KOHTPOJIMPOBATH U IIPaBUJIBHOCTH HOro
MPOUCXOIAIN TEMBI OLICHUBAThH CBON BBIITOJTHCHU I OTHOILIICHHU A
| (M JEACTBHUS JNEUCTBUS U K YYEHHUIO;
BellleCTBAMU BHOCHTD FOTOBHOCTH
KonTp. HE00XOTMMEBIS u

KOPPEKTHBHI B CITOCOOHOC
WCTIOJTHEHUE TH K
caMopa3BUT
W0 U
camoo0pa3
OBaHMIO
MpakTukym «Ilpocreiimme onepamun ¢ BenecTBoM»(44)

46 |1 IIpakTuyecka | HaGmronenus 3a 3HaTh paBUiIa Omnpenensats nenu, | CocTaBiATh YuebHnoe dopmupoB
s1 padora M3MEHEHUSIMH, oOparieHus ¢ TUTAHUPOBATH MYTH | allTOPUTM COTPYIOHHYECT | aHUE
Ne2.HabJrrome | IPOUCXOIANIUMHI C TOPAIICH | J1abopaTOpHBIM JOCTHIKCHUS JICHUCTBUS, BO C YUUTENIEM | IIO3HABaTEl
HHS 32 CBEUOM, U UX OIHCAHUE 000pyIOBaHHEM; Tenei; CTPOHTH " BHBIX
U3MEHEeHUsIMH | (IOMAITHUI SKCTIEPIMEHT) KOHTPOJUPOBATh M | MOJENb Ha CBEPCTHUKAMH | WHTEPECOB
, HaGmronenns 3a OILIEHWBATh CBOU OCHOBE ; Y MOTHBOB;
NPOMCXOASNI | U3MEHECHUSIMH, JIEHCTBHS YCIIOBUI paboratb ¢dhopmupoBa
HMH C MIPOUCXOISAIIIMHE C TOPSIIEH 3a/1a4H, WHIUBUAYaIbH | HUE
ropsiuei CBEUOM, U UX OIHCAHUE MIPUMEHSTh 0 ¥ B mapax OTBETCTBEH
CBeYoii, H X CHUMBOITUKO- HOTO
onmucaHue rpaduyeckne OTHOIIEHUS
p. cpencraa K YIEHUIO

HarjsiIHOCTH
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47 I[MpakTuyecka | AHaNIMU3 MOYBHI U BOIBI 3HaTh paBUIa Onpenensate uenu, | CocTaBisTh VYuebHoe dopmupos
s1 pabota Ne3. oOparieHus ¢ TJIAHUPOBATH MIYTH | aJITOPUTM COTPYIHHYECT | aHUE
AHanu3 nabopaTopHBIM JOCTHKEHHUS JeCTBUS, BO C YUHTENIEM | MO3HaBaTel
MOYBBI 000opynOBaHUEM; Heneid; CTPOUTH u BHBIX
BOJIbI KOHTPOJIMPOBATh U | MOJENb Ha CBEpCTHUKAMHU | HHTEPECOB
Ip. OLICHUBATH CBOU OCHOBE ; Y MOTHBOB;

JISHCTBHSI YCIIOBUI paboTathb ¢dhopmupora
3aJlauH, WHIUBUIYaJIbH | HUC
MPUMEHSTh 0 ¥ B mapax OTBETCTBEH
CHUMBOJIMKO- HOTO
rpaduyueckue OTHOIIIEHUS
cpencTaa K YYCHUIO
HaTJISTHOCTH

48 IpakTnyecka | I[Ipu3HaKu XUMHUYECKUX 3HaTh MpaBUiIa Omnpenensats nenu, | CocTaBiATh YuebGHoe ®opMupoB
51 padoTa peaxiuit obparieHus ¢ TUTAHUPOBATH YT | allTOPUTM COTPYIAHHMYECT | aHUE
Ne4.TTpusnak 1a60paTOPHBIM JIOCTHIKCHUS JIeHCTBHS, BO C yUUTENIEM | MTO3HaBaTeN
| 000pyIOBaHHEM; eneid; CTPOUTH u bHBIX
XUMHYECKUX KOHTPOJUPOBATh M | MOJENb Ha CBEPCTHUKAMH | WHTEPECOB
peakumii OILIEHUBATh CBOU OCHOBE ; Y MOTHBOB;
IIp. JEHACTBUS YCIIOBHM paborathb dhopmupoBa

3a/laud, WHIUBUAYaIbH | HUE
MIPUMEHSTh 0 ¥ B mapax OTBETCTBEH
CHUMBOITUKO- HOTO
rpadudecKue OTHOIIEHUS
cpencTaa K YUEHHUIO
HaTJITHOCTH

49 MpakTnuecka | IIpuroroBiaeHue pacteopa 3HaTh paBUiIa Omnpenensats nenu, | CocTaBiATh Yuebnoe dopmupoB
s1 paGoTa caxapa U OTpeJelieHne oOparieHus ¢ TUTAHUPOBATH MIYTH | allTOPUTM COTPYIOHHYECT | aHUE
No5.ITpuroro | MaccoBOM J0JIM €ro B 1a60paTOPHBIM JIOCTHIKEHUS JeACTBHS, BO C yUUTENEM | MTO3HaBaTeN
BJIEHUE pacTBope 000pyTOBaHUEM. Tenei; CTPOHTH " BHBIX
pacTtBopa YMeTh NMPUroTaBIWBaTh | KOHTPOJIMPOBATH U | MOJENb Ha CBEPCTHUKAMH | WHTEPECOB
caxapa u pPacTBOp C OIPENEIEHHO OILIEHWBATh CBOU OCHOBE ; Y MOTHBOB
ompejaeaeHne MacCcoBOU JoJei JIEACTBUS YCIIOBUI paboratb 0CO3HaBaTh
MaccoBOit PacTBOPEHHOTO BEIECTBA 3a/1a9u WHIWBHUIYalbH | 3HAUCHHE
J0JIH €r0 B 0 ¥ B mapax TEeopeTHYIEeC
pacrBope KHX 3HaHUU
IIp. 110 XUMHH
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JJIsL

MPaKTUYECK
on
JIeSITENbHOC
TH
YeroBeKa
PacTtBopenue. PactBopbl. CBoiicTBa pacTBOpPOB JIEeKTPOJIUTOB(144)

50 PacTBopenue | PactBopeHue kak pu3mKo- 3HAThH TOHATHS PACTBOP. Ompenenats nenu, | aBath YuebHoe DopMHUPOB
Kak pu3MKo- | XMMHUYECKHII mpoliecc. YMerb paznuyaTh TUTAHUPOBATD MYTH | OMPEAETEHUS COTPYIHUYECT | aHUE
xummndeckuii | [lonarue o rugparax u HACHIIICHHEIEC U JIOCTIKEHUS TTOHSITHSM, BO C yUUTENIEM | MO3HaBaTeNl
npoiecc. KpUCTaJUIOruApaTax. HEHACBIILICHHbIC LeIeit; COCTAaBJIATH 51 bHBIX
PactBopumoc | PactBopumocts. KpuBsie pacTBOpPHI KOHTPOJUPOBATh U | CXEMBI, CBEPCTHUKAMH | MHTEPECOB
Tb. Tunsl pacTBOPUMOCTH KaK MOJIENb OIIEHHUBATh CBOU 00001maTh, 1 MOTHUBOB
pacTBopoB 3aBUCHMOCTH JIEHACTBUS yCTaHABIIUBAThH 0CO3HABaTh
Hos. pacTBOPUMOCTH TBEPABIX aHAJIOTUH, 3HAYEHUE

BEIIECTB OT TeMIIEPaTypHl. KIJIacCUUIIHPO TeopeTHyIec
Hacermennsie, BaTh KHUX 3HaHUU
HEHACBIILIEHHBIE U 10 XUMHH
[IEPECHIILEHHBIE PACTBOPHI. JUISL
3HadeHne pacTBOPOB IS MIPaKTHYECK
MPUPOBI U CETHCKOTO ot
X03s1iicTBa JIEeATENBHOC
TH
YEJI0BEKA

51 Auekrpoautu | [lousrue 06
yeckas 3JIEKTPOIUTHIECKON
JUCCOIUALMSA | TUCCOIUAITUH. DIEKTPOIUTHI
Hos. U HEAJIEKTPOJIUTHI.

MexaHn3M JUCCOMUAIIAHN
AJIEKTPOIUTOB C PA3TUIHBIM
xapakrepoM cBsi3u. CTerneHp
3JIEKTPOIUTHYECKON
qucconranuy. CUIbHEIC U
ci1a0bIe AIIEKTPOIIHTHI.
demoncTpanun. Vcneitanue
BEIIECTB U UX PAaCTBOPOB Ha
AJIEKTPOITPOBOTHOCTH
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52 |3 OcHoBHBIE OCHOBHBIE TOJIOKEHUS
MOJIOKEeHH I TEOPHUU DIACKTPOTUTHUESCKON
TEOpUH nucconuanuu. MonHele
JIEKTPOJUTH | YPABHEHHUSI PEAKLIMIA.

Yeckoii Peakuuu oOMeHa, uaymue a0
auccoumanuu | KoHua. Knaccupukanms
(TID). HMOHOB U MX CBOWCTBA.
HonHble MoutekymsipHbl€ U HOHHBIE
YpaBHeHU YpaBHEHUS PEAKIIM.
peaxuuit JdemoHcTpanuu.
Hos. 3aBUCUMOCTD
3JIEKTPOIPOBOJHOCTH
YKCYCHOM KHCJIOTBI OT
KOHIIEHTpaluuu. [[BuxxeHne
OKpallI€HHBIX NOHOB B
AJIEKTPUIECKOM ITOJIE.
JlabopaTopHble ONBITHI.
18. BzaumogeiicTBue
PacTBOPOB XJIOPHAA HATPUS
W HUATpaTa cepedpa

53- | 4-5 | Kucaortsr: Kucnorsl, ux 3HATh XUMHYECKHE Ompenensats nenn, | CocTaBiIATH — YyebHoe -

54 Kjaaccuukan | KiaccupuKarms. CBOIICTBA KHCJIOT. IJJAHUPOBATH ITyTH | AJICOPUTM cotpymHAUecT | (hOpMHpPOBa
Usl 1 Jucconmanust KHCIOT ¥ UX -YMeTh COCTaBIATH JIOCTHIKEHUS JIeHCTBHS, BO C yUUTEIIEM | HUE
CBOMCTBa B CBOIICTBA B CBETE TEOPUU YpaBHEHUI peaKLyid, LENEH; CTPOUTH u MO3HaBaTesn
cere TO/] IIEKTPOTUTHIECKON XapaKTEePHU3YIOIIIX — KOHTPOJIMPOBATh | MOZAETh Ha CBEPCTHUKAMH | BHBIX
Hos. JIVICCOIIMAIIHY. XUMHYECKHE CBOHCTBA Y OLIEHUBATh CBOM | OCHOBE ; WHTEPECOB

BzaumoneiicTBre KUCIOT € KHUCJIOT JIEACTBUSA YCIOBUI paborathb 1 MOTHUBOB
MeTal- JIaMHu. 3a/1a9u nHaBHAyansH | [Ipobmema
DNEKTPOXUMUYECKUN P oW BTpymme. | 6e3omacHor
HaIpsKEHUH METaJIIOB. 0
B3anmopelicTBre KUCIIOT C KCIIOJIb30Ba
OKCHJIaMU METaJUIOB. HUSA
BzaumogpeticTBre KUCIIOT ¢ BEIIIECTB B
OCHOBAHUSIMH — PEAKITHUS TTOBCETHEB
HeUTpaIn3anuu. HOWU >KU3HU.

BzaumogericTBie KUCIIOT C
coisamu. Mcronp3oBaHue
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TaOJIUIBI PACTBOPUMOCTH
JUTSL XapaKTEePUCTUKU
XAMHUYECKUX CBOWCTB
KHCJIOT.

JlabopaTopHble ONbITHI.
19. lonyuenue
HEPacTBOPUMOTO
THAPOKCHIA U
B3aUMOJICHCTBHE €TO C
KHCIOTaMHU.

20. B3anmopeiicTBre KUCIOT
C OCHOBAHUSIMH.

21. B3anmozeiicTBre KUCIOT
C OKCHJIAMM METAJIOB.

22. BzanmozeiicTBre KUCIOT
¢ METaJIJIaMH.

23. B3anmozeiicTBre KUCIOT
C COJISIMU

55-
56

6-7

OcHoBaHus:
KJaccupuran
us 1
CBOMiCTBa B
ceere TOJ]
Hos.

OcHoOBaHus, X
KJTaccupuKaIus.
Jluccomuarysi OCHOBaHUH U
HUX CBOWCTBA B CBETE TEOPUU
SIIEKTP OITUTHUYECKON
JIACCOLIMALIIH.
BzanMogeicTBre OCHOBAHHM
¢ comssmu. Mcrionp3oBaHme
TaOIHIBI PACTBOPUMOCTH
JUTS XapaKTEePUCTUKA
XUMHYECKIX CBOMCTB
OCHOBaHHI.
BzanMogeicTBre menodei ¢
OKCHIAaMH HEMETAIOB.
JlabopaTopHble ONBITHI.
24. Bzaumoneiicteue
IeJI04el ¢ KUCIIOTaMHU.

25. B3zaumoneiicteue
1IejI04eil ¢ OKCUIaMu

-3HaTh KJIACCU(HUKAIIO
1 XMMHYECKHE CBOMCTBA
OCHOBAaHHMIA.

-YMerp COCTaBIATH
YpaBHEHUI peaKLyii,
XapaKTEePU3YIOITIX
XHMHYCECKIE CBOMCTBA
OCHOBaHMHI

OnpenensaTs 1enw,
TUTAHUPOBATD MTYTH
JIOCTHIKEHUS
eIeit;

— KOHTPOJIMPOBATH
1 OLIEHUBATh CBOM
JIEACTBUSA

CocTaBisTh
aJlTOPUTM
JICHCTBHS,
CTPOHTH
MOl Ha
OCHOBE
YCIIOBHI
3aJa49n

— YyebHoe
COTPYAHHYECT
BO C YUHTEIIEM
"
CBEPCTHUKAMU

dhopmupoBa
HUE
Mo3HaBaTeN
BHBIX
WHTEPECOB
Y MOTHBOB
DopMHUPOB
aHue
OTBETCTBEH
HOTO
OTHOIIIEHUS
K YYEHUIO;
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HEMETAILIIOB.

26. B3anmozeiicTBue
IICIOYCH C CONSIMHU.

27. Tlony4yeHue W CBOMCTBA
HEPACTBOPUMBIX OCHOBAHUI

57 |8 Oxcuaspl: O0o01IeHMe CBeeHHI 00 -3Hath knaccudukaiuio | Onpenensts nenu, | CocTaBisATh — YueOHoe —
KJaaccuural | OKCHIaX, UX KIacCH(PUKAMKU | U XUMUYECKHE CBOHCTBA MJIAHUPOBATH ITYTH | aJICOPUTM corpynauuect | popmuposa
A 1 U CBOMCTBax OKCHJIOB JIOCTIKEHUS JIeHCTBUS, BO C YUUTEIIEM | HUE
cBolicTBa JlaGopaTopHble ONBITHI. -YMerb COCTaBJISATh LENIEH; CTPOUTH u [103HABATEN
Hos. 28. BzaumogeiicTBue YpaBHEHUS PeakLui, — KOHTPOJIMPOBATh | MOJEIB Ha CBEPCTHUKAMU | bHBIX

OCHOBHBIX OKCHJIOB C XapaKTepU3yIOIMnuX Y OIICHUBATh CBOM | OCHOBE ; WHTEPECOB
KHCIIOTaMHU. XMMHUYECKHE CBOMCTBA JIEUCTBUSA YCIOBUI paboTathb A MOTHUBOB
29. B3anmozeiicTBue OKCHJIOB 3a1a4u WHJIMBUTyaJIbH | —
OCHOBHBIX OKCHJIOB C BOJIOM. 0 ¥ B I'PYIIIIE. ®opMupoB
30. B3aumoseiicTue aHKe
KHCIIOTHBIX OKCHJIOB C OTBETCTBCH
menodam. 31. HOTO
B3anMopnelicTBrE KHUCIOTHBIX OTHOLIEHUS
OKCHJIOB C BOJIOI K YYEHHIO;

58- | 9- Coau: Conu, X gucconnanus U -3Hatp knaccuuramuio | Onpenensth nenu, | CocTaBisTh — YuebHOE -

59 | 10 | kmaccudukan | CBOKWCTBA B CBETE TEOPHH Y XUMHUYECKHE CBOMCTBA TUTAHUPOBATDH MYTH | allTOPUTM corpynamuect | (popmupoBa
s U 3JIEKTPOIUTHYECKON coneit JIOCTHIKEHUS JIEHUCTBYS, BO C YUUTEJIEM | HUE
cBoOiicTBa B JUCCOLHALIVH. -YMerb COCTaBJISITh LENEH; CTPOHTH u Mo3HaBaTeN
cete TO/{ B3anmopelictBre conel ¢ YpaBHEHUS PEaKIUH, — KOHTPOJIMPOBATh | MOAEIb Ha CBEPCTHUKAMHU | bHBIX
Komb. MeTaJIaM#, 0COOEHHOCTH XapaKTEePHU3YIOIIIX Y OLIEHUBATh CBOM | OCHOBE ; WHTEPECOB

3TUX pEaKIUil. XHMHUYECKHE CBOMCTBA JIEACTBUSA YCIOBUI paborathb 1 MOTHUBOB
B3anmopelictBre conel ¢ coneit 3a7a4u VHJWUBUIYAJIbH | —

consimu. Mcnionb3oBanue ou Brpynme. | PopMupoB
TaOIUIBI PACTBOPUMOCTH aHue

JUTS XapaKTEePUCTUKA OTBETCTBEH
XUMUYECKUX CBOMCTB COJIEH. HOTO
JlaGopaTopHble ONbBITHI. OTHOIIIEHUS
32. BzaumozeiicTtBue coieit ¢ K YYEHUIO;

KHCIOTaMU.
33. BzaumozeiicTBue coieit ¢
IET0YaMH.
34. BzaumozeiicTBue Coiei ¢
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COJISIMU.
35. B3anmozeiicTBue
PacTBOPOB coeit ¢
MeTajuIaMu

60 | 11 | I'emermuecka | ['eHeTrueckue psabl MeTajula | -3HATH OMNPEACICHHUE Onpenensats Henu, | - — YueOHoe —
sl CBSI3b u HemeTasuia. ['eHeTHyeckass | reHEeTUYeCKOM CBS3H. IUIAHUPOBATh TyTH | YCTAHABJIMBATh | COTPYIHUYECT | hopMupoBa
MEKIY CBSI3b MEXKILy KJlaccaMH -YMeTh COCTaBJIATH JOCTHO)KCHUS NPUYUHHO- BO C YUHTEIIEM | HUE
KJaccaMmu HEOPTraHWYECKUX BEIIECTB yYpPaBHEHHUsSI XUMUYECKUX | IIeJIeil; CIIC/ICTBEHHBIC | U MO3HAaBaTEN
HeopraHuyec peaxiui, — KOHTPOJIMPOBATh | CBSI3H CBEPCTHUKAMHU | BHBIX
KHX BelllecTB XapaKTepU3YIOIIHe U OIICHUBATh CBOM | — BBISBIISTD ; MHTEPECOB
Kom6. XMMHUYECKUE CBOMCTBA U | JICHCTBUS B3aUMOCBSI3U paborath Y MOTHBOB
TEHETUYECKYIO CBS3b CocTaBisiTh UHIIUBUYaJIbH | —
OCHOBHBIX KJIACCOB AJITOPUTM ou Brpynme. | opmMupos
HEOPraHUYECKHX JeHCTBUS, aHue
COCTMHEHHI CTPOHTH OTBETCTBEH
MoOJIeNh Ha HOT'O
OCHOBE OTHOIIICHHUS
YCIOBUU K YUEHUIO;
3a]a91
61 | 12 | Ooodmenue n | Pemenue 3amauy, -YMeTh Onpenenats nend, | CamocTtosTens | — YueOHOe -
cucTeMaTn3a | yIpakKHEHHUil U TECTOB 10 KJIacCU(DUITUPOBATh, TUTAHUPOBATH YT | HO aJICKBaTHO | coTpyaHudecT | ®opMupoB
UsI 3HAHMI teme. [loaroroBka x Ha3bIBATh U JOCTYOKEHUS OLICHUBATH BO C YUHTENIEM | aHue
o Teme KOHTPOJBHOW paboTe XapaKTepr30BaTh enei; MPaBUIBHOCTh | H OTBETCTBEH
«PacTBOpenn XUMHUYECKUE CBOWCTBA — KOHTPOJMPOBAThL | BBITOTHEHUS CBEPCTHUKAMHU | HOTO
e. PacTBopsbl. OCHOBHBIX KJIACCOB W OIICHUBATh CBOM | JICHCTBUS U ; OTHOIICHUS
CpoiicTBa HEOPTaHWYECKUX BEIIECTB | JCHCTBUSI BHOCHUTb K YUYCHUIO;
pacTBOpOB U COCTABIIATH YPAaBHEHHS HEOOXOIMMBbIC TOTOBHOCTH
3J1EKTPOJIUTO XMMHYECKUX PEaKIuii. KOPPEKTUBEI B 17§
B» WCIIOJIHEHUE crocobHOC
Oc. TH K
CaMOpa3BHT
HI0 U
camoobpa3
OBaHUIO
62 | 13 | Knaccudpuka | OKUCIHTENBHO- 3HATh MOHATUS: OnpenensiTe 1eNH, | YCTaHABIUBATh | — Y4ueOHOE -
119101 BOCCTAaHOBHUTEJIbHBIC OKHCITUTEINb U TUTAHUPOBATh MMYTH | AHAJIOTHH, cotpynauuect | ®opmupos
XHMHYeCKHX | peakumu. OnpeneneHue BOCCTaHOBHTEIIb, JIOCTYDKEHUS KJIacCH(UIIMPO | BO C yUUTENEM | aHHE
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peakuuii. CTereHer OKHUCICHUS IS OKHCIICHUE U Leneid; BaTh, u OTBETCTBEH
OxHucauTEIb | DJIEMEHTOB, 00Pa3yIOIINX BOCCTaHOBIICHHE. — KOHTPOJIMPOBATh | YCTAHABIHMBATH | CBEPCTHUKAMHU | HOTO
HO- BEIIECTBA Pa3HbIX KIaCCOB. YmMmers onpenensTh Y OLICHWBATh CBOH | MIPUYMHHO- ; OTHOIIICHUS
BoccTaHoBuTe | Peakiiun HOHHOrO OOMEHa U | OKHCIUTENH U JIEUCTBUSI CIIE/ICTBEHHBIC K YUYCHUIO;
JIbHBIE OKHCJIUTENBHO- BOCCTaHOBHTEIH, TUTT CBSI3H, TOTOBHOCTH
pe€akuuumn BOCCTAaHOBUTCIBbHBIC XUMHUYECKON PCaKInH 110 CTPOUTH u
Hos. peakuuu. OKHCIUTEND U MU3MEHEHUIO CTEeTIEeHH JIOTHYECKOe CHOCOOHOC
BOCCTAaHOBHTCIIb, OKUCJIICHUEC OKHCIICHUA XUMHUYCCKUX pacCyxxI€HUEC, TH K
1 BOCCTaHOBJIICHHE. 9JIEMEHTOB. YMO3aKITIOUeHN CaMOpa3BHT
CocrasieHne ypaBHEHU € U JIenaTh HIO 1
OKHCJIUTENBHO- BBIBOJIBI camoo0pa3
BOCCTAaHOBUTECIBbHBIX OBAaHUIO
peaKkuii METOI0M
3JIEKTPOHHOr0 OajaHca.
JdemoHcTpanuu.
B3aumMoneiicTBue 1IMHKA C
Cepoil, CONSHON KUCIIOTOM,
xmopuaom meru (11).
TI'openue maraus.
BzaumoneiicTBue XJ1I0pHOH U
CEpPOBOJIOPOIHON BOJIBI
63 | 14 | CpoiicTBa CBoliCTBa MPOCTHIX YMeTh paznudathb OnpenensaTs e, | MpeoOpa3oBeiB | — YUeObHOE -
U3YYEHHBIX BEILIECTB — METAJJIOB U OKHCITUTENN 1 TUTAHUPOBATH IMYTH | aTh 3HAKU U corpyaamdect | GopMupoB
KJIACCOB HEMETaJUIOB, KUCIIOT U COJIe | BOCCTAHOBHTEIH, JIOCTHIKEHUS CHUMBOJIBL, BO C yUUTENIEM | aHUE
BellecTB B B CBETE OKUCIIUTEIHHO- OKFWICTIEHUE H Ternei; MOJIENTN U u OTBETCTBEH
cBeTe BOCCTaHOBHUTEIHHBIX BOCCTaHOBIICHUE; — KOHTPOJMPOBATh | CXEMBI IS CBEPCTHUKAMH | HOTO
OKHCIUTEIbH | peakuuit PaccraBusats Y OLIEHUBATH CBOM | PEIICHUS ; OTHOIIIEHUS
o- K03(hpULIMEHTHI METOIOM | JEHCTBHS Y4eOHBIX paboratb K YYEHUIO;
BOCCTAHOBUTE 3JIEKTPOHHOI0 OaaHca MO3HABATENbH | WHAWBHIYalbH | TOTOBHOCTH
JBHBIX BIX 33724 0 ¥ B mapax u
peakuui CHOCOOHOC
IIp. TH K
caMopa3BUT
W10 U
camoobpa3
OBaHUIO

IIpakTukyM «CBOICTBa PACTBOPOB JJICKTPOJIHTOBY(349)
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64 Ipak | HMonnsle peakuuu. YcnoBuss | 3HaTh IpaBuja Onpenensts 1eny, | CocTaBiaTh Y4ebHOE dopmupos
THYeCKasA TEUCHHS XHMHYECKHUX oOparieHus ¢ TJIAHUPOBATH MIYTH | aJITOPUTM COTPYIHHYECT | aHUE
padoTalNe6,7. | peakumii MEKAy pacTBoOpaMH | J1a0OpaTOPHBIM JIOCTHIKCHUS JIeHCTBHSI, BO C yUUTENIEM | MO3HaBaTel
Honnbie 3JIEKTPOJIMTOB J0 KOHIIA 000pyI0BaHHUEM; 1eIeH; CTPOUTH u BHBIX
pCaKuuru. KOHTPOJIUPOBATH U MOACIIb Ha CBCPCTHUKaAMHU HUHTEPECOB
Ycnorus OLICHUBATh CBOU OCHOBE ; Y MOTHBOB;
TEUECHUSI JIEUCTBUA YCHOBUI paboTathb ¢dhopmupora
XUMHNYCCKUX 3aJa4u, WHIUBUAYAJIbH | HUC
peakumii IIPUMEHATH 0 U B mapax OTBETCTBEH
MCKOY CUMBOJIUKO- HOT'O
pacTBopamu rpaduyeckue OTHOIIICHUS
3JIEKTPOJIUTOR cpencTea K YUCHUIO
0 KOHIIA. HarjsigHOCTHU
IIp.

65 Mpak | CpoiicTBa KHCTIOT, -YMeTh 00pamaThes ¢ Ompenensats nienn, | CocTaBiIsATH — YuebHoe -
THYeCKas OCHOBAHMM, OKCUJIOB H XUMHYECKOU MOCYI0i U IUIAHUPOBATE IIyTH | AJITOPUTM corpynauuect | (popmuposa
padoTaNe§. coien a00paTOPHBIM JIOCTHKEHUSI JICUCTBUS, BO C YUMUTEIEM | HUE
CsolicTBa 000opyIoBaHHUEM. -YMETh | Iiejei; CTPOUTH H IO3HaBaTEN
KHCIIOT, XapaKTepHu30BaTh — KOHTPOJIMPOBATh | MOJIENb Ha CBEPCTHUKAMH | HHBIX
OCHOBaHW, XUMUYECKHE CBOMCTBA Y OIICHUBATh CBOM | OCHOBE ; WHTEPECOB
OKCHJIOB u OCHOBHBIX KJIACCOB JEHACTBUS YCIIOBHM paborathb Y MOTHBOB
coJeit. HEOPTaHUYECKUX BEIICCTB 3a QY. nHaBHAyansH | [Ipobmema

IIp. W COCTABIIATH YPaBHEHUS oW BTpymme. | Ge3omacHor
XUMHUYECKUX PEaKIIUi. 0
HCITOJTB30Ba
HHSI
BEIIECTB

66 I[pakTuuyecka | Pemenune 3HaTh MpaBUIIA Onpenenats neny, | CocTaBiATh YuebHOE dopmupos
si pa6oralNe9. | SKCIIEpUMEHTAIBHBIX 3aa4d. | OOpalleHus ¢ TUTAHUPOBATH IMYTH | allTOPUTM COTPYIOHHYECT | aHUE
Pemenne T1a00paTOPHBIM JIOCTIKCHUS TeHCTBHS, BO C yUUTENEM | MTO3HaBaTeN
JKCIIEpUMEHTa 000pyIOBaHHEM; TICIICH; CTPOUTH u BHBIX
JBHBIX 3a/1a4. KOHTPOJIUPOBATh M | MOJIENb Ha CBEPCTHUKAMH | WHTEPECOB
[p. OIICHUBATH CBOH OCHOBE ; 1 MOTHBOB;

JIEHACTBHUS YCIIOBHIA paboratb ¢dhopmupoBa
3a7a4H, WHIVBUAYaIbH | HUE
MIPUMEHSTh 0 ¥ B mapax OTBETCTBCH
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CUMBOITUKO- HOTO
rpaduyeckue OTHOIIICHUS
cpencrea K YUCHUIO
HarJsiAJHOCTH

006001 enne U cucreMaTu3anusi 3HaHmii 3a kypce 8 kiacca
67 O606menne u | OCHOBHBIC KIIACCHI - YMeth xapaktepu3oBath | Onpenensts nenu, | Camocrositens | — YdyeOHOE -
CHCTEMATH3a | HEOPraHWYECKUX BEIECTB. BEIIIECTBA IO COCTaRBY, IJIAHUPOBATH IIYTH | HO aJICKBATHO | COTpyOHHYECT | popmupoBa
sl 3HAHMI I'eHeTnueckas CBs3b. CTPOCHUIO U CBOWMCTBAM, JIOCTHIKCHUS OLICHUBATh BO C YUUTENIEM | HUE
3a Kypc 8 Knaccudukarius OIIpENEIATh LeIeit; IIPaBUIBHOCTh 51 MO3HAaBaTEl
KJ1acca XUMHNYECKUX peaKHHﬁ. IMPUHAAJIC)KHOCTD — KOHTPOJIMPOBAThH BBIITOJTHECHU L CBCPCTHUKaAMHU BbHBIX
Oc. Crtpoenue atoma u I13; BEIIIECTB K Y OLIEHUBATh CBOM | JICHCTBUS U ; WHTEPECOB
OTIPEJICTIEHHOMY KJIACCY JIeHCTBHSI BHOCHTB paboTathb Y MOTHBOB
COCIMHCHUM; COCTaBIIATh HEOOXOMUMEbIE | MHANBUAYAIbH | —
(hopMyITBI BEIIECTB KOPPEKTHUBBI B | O U B Iapax ®opMupoB
W3YUEHHBIX KJIaCCOB HCIIOJTHEHUE aHKe
COCTaBJIATh YPaBHCHUA OTBETCTBCH
peakuuid, HOT'O
COOTBETCTBYIOIINX UX OTHOIIIEHUS
MIpeBpaIIeHUSIM K YUEHHUIO;
TOTOBHOCTH
u
croco0HOC
TH K
caMopa3BUT
W0 U
camoo0pa3
OBaHMIO
68 Hrorosas OCHOBHBI€E KITaCCBhI - YMeth xapaktepu3oBars | Onpenenars nend, | CaMocTosTensb -
KOHTPOJIbHASl | HEOPTaHMYECKHUX BELIECTB. BEIIECTBA IO COCTaRBY, TUTAHUPOBATH IMYTH | HO aJIEKBATHO ¢dhopmupoBa
padora no I'enerndeckas cBs3b. CTPOEHUIO U CBOWCTBaM, JIOCTHIKEHUS OILIEHUBATh HUE
Kkypey xumun | Kiaccudukarus OTIPENENSITh Tenei; MIPaBUIIEHOCTh Mo3HaBaTeN
8 kiacca XUMHYECKUX PEaKIIHiA. MIPUHAIKHOCTh — KOHTPOJMPOBATh | BBHITIOJHEHUS BHBIX
KonTtp. Crpoenue atoma u I13. BEIIIECTB K Y OIIEHWBATh CBOM | JIEUCTBUS U WHTEPECOB
; OIIpENIEeIICHHOMY KJIaccy JIeHCTBHS BHOCHTH Y MOTHBOB
COCJIMHEHUH; COCTaBJIATh HE00XOIMMEbIE -
(hopMymBI BemiecTB KOPPEKTHUBHI B dopmupos
M3YYEHHBIX KJIACCOB WCTIOJTHEHUE aHue
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COCTABJISITh YPaBHEHUS
peakuuii,
COOTBETCTBYIOIUX UX
MpEeBpaIICHUIM

OTBETCTBEH
HOTO
OTHOIICHUS
K YUCHHIO;
TOTOBHOCTHU
u
Croco0HOC
TH K
CaMOpa3BHT
01001
camoo0pa3
OBaHHUIO




[pniaoxenune 2
HTorosasi KoHTpoJIbHasI padoTa 1o yyeOHOMY npeaMetry «Xumus» B 8 Kiacce

INosicHUTEILHAA 3alIUCKA.

HroroBas koHTpodbHasi paboTa MO XUMUU B 8-M Kiacce MIpeACTaBieHa B (opMe, MakCHMajabHO MPHUOIMKEHHOW K 3K3aMCEHAIMOHHOH pabore —

roCyJIapCTBEHHOW UTOMOBOM aTTECTAIIMH BBIITYCKHUKOB 9-X KJIACCOB 00IIe00pa30BaTe/IbHBIX OPTaHUu3aIlni.

3aIIElHI/I$I OXBAaThLIBAOT OCHOBHBLIC TEMBI KypcCa HeOpFaHH‘IeCKOﬁ XUMHHU 8 Kjacca: INEPBOHAYAJIBHBIC XUMHWYCCKUEC TMOHATUSA ((bl/ISI/IT-ICCKI/Ie U XUMHUYECKUEC
SABJICHUS, IpaBUJia TCXHUKU 6630HaCHOCTI/I, IIPOCTHIC N CIIOKHBIC BEIIECTBA, CMECHU, aTOMbI U MOJICKYJIbl, BAJICHTHOCTb U CTCIICHb OKI/ICHGHI/ISI); TUIIbBI XUMHUYCCKHUX
peaKIy, paccTaHOBKa KOA()(UIIMEHTOR; NMEPUOJUUCCKUN 3aKOH M TMEPUOIUYECKasl CUCTEMa; THUIbI XMMHUYECKON CBSI3H; CTPOCHHE BEIECTBA, OCHOBHBIC KJIACCHI
HEOPraHWYECKUX COCMUHEHMH (cocTaBiieHHMe (OpPMYJ M Ha3BaHMs, XUMHUYECKHE CBOWCTBA OKCHIOB, KHCIOT, OCHOBAaHUM, COJICH); pacuéThl MO YpaBHEHUSIM
XUMHUYECKUX PEaKIUH.
KontponbHas paborta coctaBieHa B IByX BapHaHTaXx.
Bpewms nposenenwust 45 MuH.
Pexomenoayuu no nposepke pabomuwi
Kaxxmoe mpaBmIIbHO BEITIOMHEHHOE 3amanme yacmu [ (¢ BBIOOpOM OTBeTa) omeHmBaercs B 1 Oamn. 3amaHwe yacmu 2 CAWTAETCS BBITIOJHEHHBIM BEPHO, €CIH
yKa3aHHbIE B OTBeTe MUMPHI (M MX MOPSIOK) COOTBETCTBYIOT MPABUIHLHO BHIOPAHHBIM BapHaHTaM OTBeTa. [10JHBIN MPaBUIIBHBIA OTBET OIICHUBAETCS 2 Oaamu, 3a
HETIOJTHEIN TIPaBIIIBHEIN OTBET — 1 Gaut, 3a HeBEepHBIN OTBET (Wi ero oTcyTcTBHE) — () 6auIoB.
3agaHus vacmu 3 OIICHUBAIOTCS B 3aBUCHMOCTH OT ITOJTHOTHI U MPaBUILHOCTH oTBeTa. OTBET NMPaBWIBHBIN U MONHBIN — 3 0aymta. [IpaBriibHO 3ammcanbl 2 dJIeMEeHTa
otBera — 2 Oayura. [IpaBuibpHO 3anmcaH onuH deMeHT — 1 6aur. Bee aeMeHTHI oTBeTa 3amucansl HeBepHO — () 6asuios.

MakcuMalIbHOE KOJIMYECTBO 0AJIIIOB
Yacrs 1 Yacts 2 Yacts 3 Hroro

10 4 6 20

Pexomenoayuu no oyernusanuio pabomsi:
KonnuectBo 6aiuios % BBITIONTHEHUST PaOOTHI Ornenka

Menee 6 Menee 30 «2»
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6-11 30-55 «3»

12 - 17 55-89 «4»
18 -20 90-100 «5»
Bapuanr 1
YACTb 1

[Tpu BBITTOTHEHUN 3aJITaHUN 3TOW YaCTH BIOEPUTE OJIMH MPABUIIBHBINA OTBET.

1. K mpocThIM BemecTBaM OTHOCST:
a) He()Th; ©O) BOma; B)30JI0TO;  T') IMThEBas COja.

2. XMMHYECKUH 3JIEMEHT, B aTOME KOTOPOT'0 3JIEKTPOHBI PACIpeieNIeHbl TI0 CIIOSM TaK:
2,8,8,2, B IeprOANIECKON CHCTEME HaXOMUTCS:

a) B 4-oM mepuoze, 2-0i Tpymie moOOIHON ITOATPYIIIIE;

0) B 4-oM TIeprofie, 2-0¥ TPYIINE TJIABHON MTOATPYIITIC;

B) B 3-eM mepuoze, 5-0i TpyIIe TIaBHOH ITOATPYIIIIE;

T) B 3-eM mepuoje, 5-0if rpymie mob0YHOH MOoArpyIIIe.

3. B cepoBomopone (H2S) u cepuucrom rasze (SO2) creneHu OKHCIACHHS Cepbl COOTBETCTBECHHO PaBHBI:
a)+t2 u +6; 0)+4 u +6; B) -2 W +2; r) -2 u +4.

4. HemonsipHast KOBaJeHTHAsI CBA3b 00pa3yeTcs MKy aTOMAMHU:

a) XJI0pa u XJopa; 0) XJI0pa u cephl;

B) XJIOpa ¥ BOJIOPO/IA; T') XJIOpa ¥ HATPHSL.

5. K XUMHUYECKUM SIBICHUSIM OTHOCHUTCS nponecc:
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a) THUCHUE OTNABIINX JIUCTHER; 0) TUTaBIICHHE MTYEITMHOTO BOCKA;

B) UCTIAPEHHE CIUPTA; ') YeKaHKa MOHET.

6. Psan ¢popmyi, cocTosIuil TOIBKO U3 KHCIIOT:

a) Na.O, HCI, SO B) HCI, HNO3, H,SO4

0) CO,, Cl,07, NaOH r) K20, Ba(OH),, KCI

7. YKaXHUTE XUMUYIECKYIO PEAKIIHIO, KOTOPAsk OTHOCHTCS K PEAKITUSAM COCTUHCHUS:

a) CuSO,4 + Fe = Cu + FeSOq B) AgNO; + NaCl = AgCI + NaNO3
0) 4P +50,=2P,0s r) 2Al(OH); = Al,O; + 3H.0

8. BepHbI 11 Cy)XIeHUs 0 IpaBHIIaX TEXHUKH 0€30MacHOCTH B MIKOJIBHOH TabopaTopun?
A. B maboparopun 3anpemaercst Tporatb peakTHBBI PyKaMH.
b. Yro06bl moracutk miams CHUPTOBKH, CIELYET €ro 3a1yTh.

a) BEPHO TOJIBKO A; 0) BepHO TOJEKO b;
B) BEpHBI 00a CYXICHHUSI,; ) 00a CyXIcHHs HEBEPHEI.

9. U3 mpemioskeHHOT 0 TIepeyHs BEMECTB B peakinio ¢ pactBopoM xiopuna menu(ll) Bcrymator:
a) Fe; 0) SiOz;  B)HCI, 1) H:S; 1) K:SOs e€) AgNOs

Bribepute 0TBET C COOTBETCTBYIOIINM HAOOPOM OYKB:
a) BII; 0) a0p; B) are; ) OBIT

10. ins mpuroroierus 400 r 2% pacTBopa coiu HEOOXOAMMO B3SATh COITb MacCOM
a) 8r 0)4r B)2T r)10r

YACTb 2 Ortseramu k 3amanusam Nel0-11sBasiercst mociienoBaTeabHOCTs OYKB, KOTOpasi COOTBETCTBYET OyKBaM NMpaBUiIbHBIX 0TBETOB (Nel0), 1nbo OykBam a6B,
pacnonoxeHHbIM B JieBoM ctonoie (Nel1). 3anummTe nomydeHHble HUPHI B COOTBETCTBYIOLIEM MOPSIIKE.
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11. B psny xummudeckux 3iaemenToB Si — Al — Mg

a) BO3pacTaroT 3apsbl sIep aTOMOB!

0) BO3pacTaeT YKCIIO 3JIEKTPOHOB BO BHEIIHEM JJICKTPOHHOM CJIO€ aTOMOB;
B) YMEHBIIACTCS JIEKTPOOTPHLIATEIBHOCTD;

I') YMEHBILIAOTCS PaIyChl aTOMOB;

1) YCHIIMBAIOTCS] METAJUTMYECKHE CBOMCTBA.

12. YcraHOBUTE COOTBETCTBHE MEXK]Ty HA3BaHUEM BEIIECTBA U MACCOBOM JIONIEH KHCIOpOo/ia B HEM:

Hazpanme oxcuga MaccoBas fo54 Kuciaopoaa
a) okcun maprasima (1V) 1) 25,4%
0) runpoxcua meau (11) 2) 32,7%

3) 36,8%

4) 47,1%

YACTD 3. TIlpu BemonaeHnu 3amanuii Nol2-13 moapoOHO 3amummTe X0 UX PEICHUS U TTOMTydeHHBIN pe3ynbTarT.

13. HammummmTe Tpu ypaBHEHHUS PEAKITH, COOTBETCTBYIOIINE CXEME TP EBPAICHIH:
CUSO4 — CU(OH)z — CuO — Cu(N03)2

14. Kakas Macca BOIOpOAa BBIICIHUTCS ITPH B3aUMOJICHCTBUN MarHus C COJSTHON KHUCIIOTON Maccoi 7,317

Bapuant Ne2

YACTH 1
[Ipu BRIIOTHEHNH 3aJaHUH ATOM YaCTH BEIOEPHUTE OJIMH MPABUIIHHBIN OTBET.

1. K crnoxxHbIM BeniecTBaM OTHOCST:
a) MOBaPEHHYIO COJIb;

0) 6enbiit hocdop;

B) MOpCKas BOJIa;

T') aJTFOMHHHHA.
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2. XUMHUYeCKU 3IEMEHT, B aTOME KOTOPOr'0 3JIEKTPOHBI PacIipeeNieHbl M0 CI0AM TaK:
2,8,8,2, B IepUOANYECKON CUCTEME HAXOAUTCS:

a) B 3-eM nepuoze, 2-0i rpymnie No0ouHol HOATPYIIIIE;

0) B 2-oM niepuofe, 4-0ii TpyIie riaBHON MOATPYIIIIE;

B) B 4-0M Ieproie, 2-oi Ipymiie IaBHON MOJArpYIIIIE;

r) B 4-0M Tiepuoie, 2-0ii rpyIe MoOOYHOH MOArpyIIe.

3. Crenenb okucieHus -1 u +7 XJ10p MposABISET B COSTUHEHUSX !
a) C|205 u HC|;

0) CaCl; u CLOy;

B) C|207 u NaCIO4;

r) AICl; u HCIOs.

4. ®opMysBl COEMHEHNH TOIBKO C MOHHOW CBA3BIO 3aIMCAHBI B PAY:
a) PHs, P4, BaCly, NO 0) CaO, NaCl, MgF,, KS
B) MgCly, Nz, CH4, K20 r) HBr, Bry, NaBr, MgO

5. K dbusnuecknM SBIICHUSM OTHOCHUTCS TTPOIIECC:

a) oOpa3oBaHUE BOJBI M3 BOIOPOAA M KUCIOPOAA;
0) rareHue COIbI YKCYCOM;
B) oOpa3oBaHWeE 3eJICHOT0 HaJleTa Ha OpPOH30BBIX MAMITHHKAX;
T') BBICBIXaHHE JIYKHU Ha acQaibTe.

6. Pan ¢popmyrn, cocToAMiit TOMBKO U3 OCHOBAHWIA:
a) COz, 803, NaOH B) C|zo7, P205, KOH
6) NaOH, Ba(OH),, Fe(OH); r) Mg(OH)., HCI, ZnO

7. YKa)XuTe XUMHYECKYIO PEaKIHI0, KOTOpasi OTHOCUTCS K PEAKIMAM Pa3TIOKEHHS:

a) 2NaOH + CuSO4 = Cu(OH), + Na,SOx4 B) 2H, + 0, = 2H,0
6) CuSOs+Fe=FeSO; +Cu r) CaCO;= CaO+ CO,

8. BepHbl JTn Cy)KJIeHUS O MTpaBUIIaX TEXHUKN 0E30MIaCHOCTH B IIKOIBHO JabopaTopuu?
A. B maboparopun 3anpemaercs nepearBaTh H3IMIIEK B3SATOrO BEIIECTBa 00PATHO B HCXOJHYIO CKIISTHKY.
b. Tlpu HarpeBaHMM MPOOUPKHU JEprKATENh 3aKPEIUISIOT B €€ IEHTPaJIbHON YacTH.
a) BEPHO TOJIBKO A; 0) BepHO TOJBKO b;
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B) BEpHBI 00a CYXKIICHHS; ) 00a CyX/IeHHsI HEBEPHBL.

9. U3 mpemioxkeHHOoro nepeyHs (GopMyIT BELIECTB B PEAKITUIO C PACTBOPOM CEPHOM KUCIIOTHI BCTynaroT: a) Oy; 0) Fe; B) CuO; 1)CO, 1) NaCl; e)
Al(OH)s3,

BriOepuTe 0TBET C COOTBETCTBYIOIIUM HAOOpOM OYKB:
a) OBe; 0) arn; B) Ore; T) aBI.

10. B 200r Boxs! pactBopriin SOr cou. KakoBa MaccoBast 051st MOJTy4E€HHOTO pacTBOpa Cou?
a) 25% 0) 20% B) 2% 1)2,5%

YACTb 2  Orteeramu k 3aganusm Nel(0-11 siBisiercs mociienoBaTelIbHOCTh OYKB, KOTOpasi COOTBETCTBYET OyKBaM MpaBmiIbHbBIX 0TBETOB (Nel(), mnbo OykBam a0B,
pacronoxeHHbIM B JieBoM ctoibie (Nel 1). 3anummre noiaydeHHble UGPB B COOTBETCTBYIOIIEM MOPSIJIKE.

11. B psagy xumudeckux smementoB Cl — Br — |

a) BO3pacCTaeT YKCIIO IMPOTOHOB B SApax aTOMOB:

0) HE U3MEHSETCS YHCII0 IJIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJIO€ ATOMOB;
B) YBEIIMUMBAETCS 3JIEKTPOOTPULIATEIEHOCTS;

') YMEHBIIAIOTCS PaJANyChl aTOMOB;

1) YBETUINBACTCS MAaKCUMaJIbHASI CTEIIEHb OKUCIICHMS.

12. YcraHoBHTE COOTBETCTBHE MEXTY HA3BaHHWEM BEIIECTBA M MACCOBOM JIOJIEH KUCIOPOIa B HEM:

Haszpanue okcuna MaccoBas 1015 KHCJIOpoia
a) okcun docdopa (V) 1) 25,4%
0) rumpoxkcu sxenesa (1) 2) 36,8%
3) 44,9%
4) 56,3%

YACTD 3. Ilpu Bemmonnennu 3agaanii Nel2-13 moapoOHO 3anUIIMTE X0/ NX PEIISHNS U TIOTYYeHHBIN pe3yibTarT.
13. HanummTe Tpu ypaBHEHUS pPEaKLUi, COOTBETCTBYIOIINE CXEME MPEBPALCHUI:

P — P.0s — NasPOs —  AgsPO.
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14. Kakas macca cynb(aTa HUHKA BBIIETUTCS IPU B3aUMOJICHCTBUH IMHKA C CEPHOI KHCIOTON Maccoi 49 r?

Pabouas nporpamma o yuyeOGHOMY TpeMETy «XHUMUsDy, IpeaMeTHast 00nacTh «EcTecTBeHHOHAayUHBIE IPEIMETHI», COCTaBIeHa B COOTBETCTBUN
- ¢ denepanbHBIM rOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 00pa3oBaHMsl, HA OCHOBE TPEOOBaHUH K Pe3ylbTaTaM OCBOEHHS OCHOBHOMN
00pa30BaTEeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUs
-C Y4EeTOM aBTOPCKOW Mporpammel mo xumun aisi 8-11 kimaccoB o0meodpa3oBaTenbHbIX yupeskaeHuit / Xumus. 7—9 kmaccsl : pabodast mporpamma K auaun Y MK

O. C. l'abpuensna : yauebHo-meroauueckoe nocooue / O. C. 'abpuensa. — M. : JIpoda, 2017.

- ¢ OCHOBHOU 00pa3oBaTeNILHOM MporpaMmmon obmiero (cpeanero) odpazosanus MKOYCOIL ¢. @umunmoso Ha 2019-2020 yueOHEIH rog;
- C TOJIOBBIM KaJieHJapHbIM yuaeOHbIM rpadukom MKOYCOI c. ®ununmnoso Ha 2019-2020 yueOHbI# rog.

Pabouast mporpamMMa OpHEHTHpPOBaHA HA MCIIONh30BaHUE YUeOHO-METOHMYECKOro KoMminiekra «Xumus» 9 k1. mon pea.O.C.I'abpuensiaa, H3aTenbCcKoro meHTpa M.:

Hpoda.

Kypc «Xumust» 9 k1. (6a30BBIi YpOBEHB) paccUnUTaH Ha 68 4acoB B TOJI.

I[nanupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeaMeTa
«XuMus» B 9 Kiaacce

O0mas xapakTepuCcTHKAa XUMHYECKHX 3JIeMEHTOB U XuMn4yeckux peakuuii. llepuonnuecknii 3axon u Ilepunoanueckas
cucremMa xumMuuyeckux ieMeHToB /. M. MenaeseeBa

BbinycKHMK HAYYHTCH:

® XapaKTepu30BaTh OCHOBHBIC METO/IbI MIO3HAHUS: HAOIIOICHUE, U3MEPEHHE, IKCIICPUMEHT;

® OMHCHIBATH CBOMCTBA TBEPIIBIX, KUIAKUX, Ta3000pa3HBIX BEIIECTB, BBIIETSS UX CYIIECTBEHHbIC MPU3HAKY;

® DACKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHATHUA «aTOM», «MOJIEKYJa», «XUMHYECKHHA OJIIEMEHT)», «IPOCTOE

BCIICCTBO», «CJIOKHOC BCIICCTBOY», «BAJICHTHOCTbL», KXUMHNYCCKAA PCAKIMA», HCIIOJIB3Ys 3HAKOBYIO CUCTCMY XUMUWH,
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® PaCKpbhIBATh CMBIC] 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOM Teopuu;

® pa3IMYaTh XUMUYCCKUE U (PU3UYCCKUE SIBICHUS;

® HA3bIBATh XUMUYCCKUE DIICMEHTHI;

® ONpEIENsATh COCTAaB BEIIECTB MO UX (POopMYyJiaM;

® ONpeAeisITh BaJIGHTHOCTh aTOMa DJIEMEHTA B COCMHEHUSX;

® OMpECIATh THIT XUMHUYECKUX PEAKITUN;

® Ha3bIBAaTh NMPU3HAKHU U YCIOBUS MPOTCKAHKUS XUMHUCCKUX PEAKIINM;

® BBIABJISATH MPU3HAKH, CBUICTEILCTBYIOIINE O IPOTEKAHUMM XUMHUUYECKON PEAKIIUU TIPH BBIMOJIHECHUN XUMHYECKOTO OITBITa;

® COCTaBIAThH (OPMYJIbI OMHAPHBIX COSTUHEHMIA;

® COCTaBJIITh YPaBHEHUS XUMUYECKUX PEaAKIUH;

e coOmo1aTh mpaBuia 0e30MmacHoN paboThI MPU IPOBEIEHUN OTIBITOB;

® [10JIb30BaThCS JA0OPATOPHBIM 000PYIOBAHUEM U TTOCYIOM;

® BBIYHCIISATH OTHOCUTEIBbHYIO MOJIEKYIIAPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIYHCIISATH MACCOBYIO JIOJII0 XUMUYECKOTO dJIeMEHTA 10 (popMysie COeIMHEHNUS;

® BBIYHCISATH KOJWYECTBO, O0OBEM WM MacCy BEIIEeCTBAa MO KOJIMYECTBY, 00BbEMY, MAcce€ PEareHTOB WM MPOIYKTOB
peakuuu;

® XapaKTepu30BaTh GU3MUECKHE U XUMUIECKHE CBOWCTBA MPOCTHIX BEMIECTB: KUCIOPOAa M BOJOPO/IA;

® 0JIy4aTh, COOMPATH KUCIOPOJ U BOJAOPO/T;

¢ DPACIIO3HABATb OIIBITHBIM ITYTCM F33006p33HBIe BCIICCTBA: KHCIIOPOA, BOAOPOI,
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packpbIBaTh CMBICI 3aKOHAa ABOTaApo;

pPacKpbIBaTh CMBICI MOHITHI «TEIJIOBOM 3(PPEKT peakuum», «MOJISIPHBIA 00BEM»;
XapaKTepu30BaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA BOJIBI;

PacKphIBaTh CMBICI IOHSTHS «PAaCTBOP»;

BBIUUCIISITh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

MPUTOTOBIISATH PACTBOPHI C OMPEIEICHHOW MacCOBOM /10J1€i paCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCIMHEHMS M3YUYEHHBIX KJIIACCOB HEOPTaHUYECKHUX BEUIECTB;

XapaKTCPU30BaATH (1)I/ISI/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HCOPTaHNYCCKUX BCHICCTB: OKCHUIOB,

KHCJIOT, OCHOBAaHHUM, COJICH;

ONpeAesTh MPUHAJICAKHOCTh BEIIECTB K OMPEACICHHOMY KJIACCY COEIMHEHUM;

COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKUX COSTMHEHUIN N3YUEHHBIX KJIaCCOB;

MIPOBOJIUTH OMBITHI, MOJATBEPKIAIOIINE XUMUIECKIUE CBOMCTBA M3YUYCHHBIX KJIACCOB HEOPTaHUUYECKUX BEIIIECTB;
pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEJIOYEH MO0 U3MEHEHUIO OKPACKU MHIUKATOPA;
XapaKTepPU30BaTh B3aMMOCBS3b MEXKTY KlacCaMy HEOPraHUYECKUX COCIMHEHMUI;

packpbiBaTh cMbIci [leprnonnueckoro 3akona /.M. Menneneena,;

OOBSACHATHh PUBNYECKHUI CMBICT ATOMHOTO (TIOPSKOBOTO) HOMEpPa XUMHUUYECKOTO 3JIEMEHTA, HOMEPOB TPYIIIHI U MEPUOIa

B nepuoandeckon cucreme /.M. Mennaeneena;

00BACHATH 3daKOHOMCPHOCTH H3MCHCHHUSA CTPOCHHA aTOMOB, CBOMCTB DJIEMECHTOB B npeaciax MajblX IICPUOAOB H

IIaBHBIX ITOATPYIIIL,
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XapaKTCpu3oBaTb XUMHUUYCCKHUC JJICMCHTBI (OT BOAOpOZa 10 KaJ'IBI_[I/DI) Ha OCHOBC HX IIOJIOKCHHA B HCpHOI[H‘-ICCKOﬁ

cucteme J[.1. MenneneeBa u 0COOCHHOCTEH CTPOEHUS UX ATOMOB;

COCTaBJISITh CXEMbI CTPOCHUSI aTOMOB TepBhIX 20 371eMeHTOB nepuoandeckoit cucremsl .M. Menneneena;
PaCKpBIBATh CMBICT MTOHATUI: «XUMHYECKAS CBSA3BY, «JIEKTPOOTPULATEIIBHOCTEY;

XapaKTEepU30BaTh 3aBUCUMOCTh (PU3MUYECKUX CBOUCTB BEIIECTB OT TUIA KPUCTAINIMUECKON PEIICTKH;
ONpeAEsiTh BUJ XUMHUUYECKOW CBA3M B HEOPTAaHUUECKUX COCIMHEHUSIX;

n300pakaTh CXEMbI CTPOSHHMS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUAAMU XUMUUYECKUX CBSI3CH;

PACKpbIBATb CMBICII MOHATUMN «HMOH», «KATHUOH», «KAHHUOH», «IQJICKTPOJIUTLI», «HCIJICKTPOJIUTHID», «IJICKTPOJIUTUYICCKAA

Jucconuanusai, «OKHCIUTCIIb», KCTCIICHb OKHUCJICHUA» «BOCCTAHOBUTCIIB», KOKUCIICHUC», «KBOCCTAHOBJIICHUC),

ONPENEIATh CTENEHb OKUCIICHHS aTOMa 3JIEMEHTA B COCIUHEHUH;
PacKpbIBATh CMBICI TEOPUU AJIEKTPOIUTHUECKON JUCCOLMALINH;

COCTABJIATh YPABHECHUS JIEKTPOJIUTUUECKON JUCCOUUAIH KUCIIOT, IIEJIOYEH, COJIEH;

OOBSCHATH CYIIHOCTD IMPOIIecca dIEKTPOTUTUYECKON JUCCOIMAIIMY U PEAKIIUA HOHHOTO 0OMEHa;
COCTaBIIATH MOJTHBIC U COKPAIIICHHbIE HOHHBIE YPaBHEHUS Peakiiuu 0OMeHa;

OTIPEJIENSITh BO3MOYKHOCTD MTPOTEKAHUS PEaKIUii MIOHHOTO OOMEHa;

MIPOBOJUTH PEAKIINU, ITOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PA3JIMYHbIX BELIECTB;
ONPEAEHATh OKUCIUTENIb U BOCCTAHOBUTEIIb;

COCTaBJISITh YPABHEHHUSI OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIM;

Ha3bIBaTh (DAKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUYECKOU PEaKIUu;
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e Kjaccu(PUIMPOBATH XUMUYECKUE PEAKIUHU MO PA3IMYHBIM MIPU3HAKAM;

® XapaKTepU30BaTh B3aMOCBS3b MEKIY COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAILIIOB;

® [IPOBOJUTH OMNbBITHl MO TOJYYEHUIO, COOMPAHUIO M H3YUYEHUIO XUMHUYECKHMX CBOWCTB Ta3000pa3HbIX BEILECTB:
YIJIEKHACIIOTO Ta3a, aMMHUAKa;

® pacro3HaBaTh OMBITHBIM MMyTEM ra3000pa3HbIe BEIECTBA: YTJIEKUCIbIN ra3 1 aMMHaK;

® XapaKTEepU30BaTh B3aHUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMHU METAJUIOB;

® Ha3bIBaThb OPraHMYECKHE BELIECTBA MO UX (OpMyle: METaH, 3TaH, STUJIEH, METAHOJ, ATaHOJ, TIUIEPHUH, YKCyCHas
KHCJI0Ta, aMHHOYKCYCHAasi KHCIIOTa, CTEapUHOBAs KUCIIO0TA, OJICMHOBAsI KUCIIOTA, TII0K03a;

® OILICHHUBATh BIWUSAHUE XUMUYECKOIO 3arpsI3HEHUS OKPYKAIOLIEH Cpeibl Ha OPraHU3M YEJIOBEKA;

® I'paMOTHO OOpauaThes ¢ BEUIECTBAMU B TOBCEAHEBHOM KU3HU

® OIPEACIATh BO3MOXKHOCTD IPOTEKAHUSA PEAKLHUNA HEKOTOPBIX IPEACTABUTEIEH OPraHUYECKUX BEILIECTB C KUCIOPOIOM,
BOZOPOAOM, METANIAMU, OCHOBAaHUSAMHU, I'AJIOT€HAMU.

BBINYCKHHMK NOJYYHUT BO3MOKHOCTh HAYYHTHCH:

® gbI0BU2AMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX C8OLUCINEAX 8eujecms Ha OCHOBe UX COCMAasd U
CMpOeHUsl, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u npoOyKmax pasiuidHblX XUMU4ecKux peakyuil,

® Xapakmepuzo8amsv geujecmea no cocmasgy, CmpoOeHuro U CEOUCMEAM, YCMAHABIUBAMb NPUYUHHO-CIEOCTEEHHbIE C8A3U
MedHcOy OaHHBIMU XAPAKMEPUCTNIUKAMU Geuyecmed;

® cocmaesjiiimb MOJEKYIAPHbLE U NOJIHblEe UOHHblE YPABHERUA NO COKPAUIEHHbIM UOHHbIM YDABHEHUSAM,
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® NPOCHO3UPOBAMb CHOCOOHOCb BeWeCcm8d NPOsAGIsAMb OKUCTUMENbHbLE UIU 80CCHAHOBUMENbHbIE CEOUCMBA C YYEemOoM
cmenenell OKUCIeHUSL JIeMEHMO08, 6X00AUUX 6 €20 COCMAS;

® CcoCcmasnams ypasHeHus peakyuil, cOOmMeemcmeayiouux nocied08ameibHOCmu Npespaujerull HeopeaHULecKux eeuecms
PA3TUYHBIX KNACCOB,

® 6blOGUCAMb U NPOGEPSIMb IKCNEPUMEHMAILHO 2UNOMe3bl O pPe3yabmamax 6030elcCmeus pPasiuyHblX GaxKmopos Ha
UBMEHEeHUEe CKOPOCMU XUMUYECKOU PeaKyuu;

® UCNOIL3068aMb NPUOOPEmeHHble 3HAHUSL 0JIsl IKOJOSUYECKU 2PAMOMHO20 NOBEOeHUsl 8 OKpYicarouell cpeoe;

® UCNONL3068aAMb NPUOOPEMEHHbIE KIIOUe8ble KOMNEMEHYUU NPU 8bINOJIHEHUU NPOEKMO8 U YYeOHO-UCCIe008AMeNbCKUX
3a0ay no U3Y4eHUuro C8OUCMS, CnocoO08 NOJYYeHUs. U PACHO3HABAHUSL BeUeCms;

® 00BEKMUBHO OUECHUBANMb UHMOPMAYUIO O BCUECMBAX U XUMULECKUX NPOYECCAX,

® Kpumuuecku OMHOCUMbCS K NCeBOOHAYUHOU UHGOpMayuu, HedoOPOCOBeCMHOU peKiame 6 CPeOCmEax MAcCosol
ungopmayuu;

® 0CO3HABAMb 3HAYEHUE MEOPEeMUYEeCKUX 3HAHUL NO XUMUU OIS NPAKMUYECKOU 0esimelbHOCHU Yel08eKd,

® €030a8amb MOOeU U cxemul 051 peuleHus: Y4eOHbIX U NO3ZHABAMENbHBIX 3A0at, NOHUMAMb HE0OX0OUMOCM b COONIOO0EHUS

npeonucaHull, npedaazaemvix 8 UHCMPYKYUAX N0 UCHONb308AHUIO JIeKAPCMS, CPeOCcms Obimo8oU Xumuu u op.

2. Conep:xaHue y4e0HOr0 mpeaMeTa

Ne | Ha3Banus teMbl OcHOBHOE coiepKaHue
(paznena)

1 | OOmas xapakTepucTHKa XapakTepucTHKa 3JeMeHTa No ero nonoxeHuto B Ilepmomnmueckoit cucreme JI. M. MenpeneeBa. CBoiicTBa OKCHAOB,
XUMHYECKUX HJIEMEHTOB KHCIJIOT, OCHOBAHUH U COJIEH B CBETE TEOPHH 3JIEKTPOIUTHIECKON TUCCOLMALINN U OKHCIICHUS-BOCCTAHOBJICHUSI.
1 xuMuueckux peakuuid. | IloHATHE 0 epexoaHbIX 31eMeHTax. AM(oTepHOCTh. I'eHeTHuecK i Psiji HEPEXOAHOro JIEMEHTa.
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[lepnognueckuii 3aKoH
u [lepuognueckas
CHUCTEMA XUMUYECKUX
anemenToB /. W
Menpeneesa

Ilepuognueckuii 3axkoH u [lepuonuueckas cucrema xXumudeckux 3neMeHToB /. Y. Menaeneesa.

XuMHUYECKasi OpraHu3alys KUBOU U HEXKUBOU MPUPOJIbl. XUMUYECKUN COCTaB s/ipa, MAaHTUU U 3€MHOW KOpbl. XMMHYECKUE
3JIEMEHTHI B KJIETKaX XKUBBIX OPraHUu3MOB. MaKpo- U MUKPO3JIEMEHTHI.

O0001IIeHNE CBEICHHI 0 XUMUYCCKUX peakiusaxX. Kinaccupukanys XuMUYECKUX PEaKIuil 10 Pa3InIHbIM OCHOBaHUSIM:

— 110 COCTaBY M YHCIIy PEarupyronux U 00pa3yroIIUXCs BEIECTB;— IO TEIIOBOMY 3 (eKTy;— 10 HalpaBJICHHUIO;

— 10 U3MCHCHHMIO CTCICHEH OKUCJICHUS JJIEMCHTOB, OOpa3yoIMX pearupymoilue BelecTBa,— 10 ¢ase;— 10
UCIIOIB30BaHUIO KaTanu3atopa .IloHsaTMe o0 cKopocTH XuUMHYecKOW peakuuu. DakTopbl, BIMSIOMIAE HAa CKOPOCTh
xumudeckux peakiuil. Karanusaropel u katanu3. MHruOuTOpsl. AHTHOKCHIAHTHI.

Metajiabl

[TonoxeHne MeTaIOB B INEPUOJUYECKON cUCTeMe XuMuueckux aieMeHToB JI.M. MenneneeBa. Meramisl B npupoje U
o01ue croco0bl ux nonydenus. OOmue puznyeckue CBolcTBa MerauioB. OOIIMEe XMMHUYECKHE CBOWCTBA METaJlIOB:
peakmMu C HeMeTaJUIaMH, KHCJIOTaMH, COJSIMH. OJEKTPOXMMHUYECKUH psaHanpsbkeHud wmeramuioB. lllemounsie
MeTaiibl U ux coeauHeHus. lllenouyHozemensHble METaUIbl U WX COEAWHEHHS. ANOMHHUNA. AMQOTEPHOCTh OKCHIA H
rugpokcuaa amomunus. XKenezo. CoenuHeHHs Kene3a M MX CBOWCTBA: OKCHIBI, THAPOKCHIBI U conu xenesa (I u I1I).

HeMmetasabl

[NonoxxeHne HeMETAJUIOB B MEPUOJMYECKON cucTeMe XuMuueckux snemMeHToB J[.M. MenpeneeBa. OOmme cBoiicTBa
HEMETAIJIOB. lanorenst: ¢busnveckue n xumuueckne cBoiicrBa. CoelIWHEHHS TaJoreHOB: XJIOPOBOJOPOJ,
XJIOPOBOJIOpPOAHAsT Kuciora u ee comu. Cepa: (usnmdeckue u xumudeckue cBoicTBa. COeIMHEHHs Cephbl: CEpOBOJOPOI,
cyabduabl, okcuabl cepol. CepHas, CepHHUCTas M CEPOBOJOPOAHAS KUCIOTBI W HUX COJIM. A30T: (U3NYECKHUE U
xUMHUecKue cBoricTBa. AMMmuak. Conu ammonus. Okcuasl a3ota. A30THast Kucjiaota M ee coinu. Dochop: dusnueckue
nu

xumuueckue cpoiictBa. Coemuuenus (Gocdopa: okcun dochopa (V), oprodochopHas KuciaoTa U €€ CONMH. YTIIEPOH:
(dusnvecKkre U XMUMHUYECKHE CBOMCTBA. AJUIOTpONUs yriiepona: aimas, rpadut, kapOuH, QyJuiepeHbl.

Coenmraenns yriepona: okcuasl yraeposa (I11) u (IV), yronapHas kucimora u ee conr. KpeMHMi 1 ero COeTMHEHHUS.

Kpatkue cBenenus 06
OpPraHNYECKHX
COC/IMHEHUSX

IlepBoHavanbHBIE CBEAEHHS O CTPOSHHH OPTaHWYECKUX BEIECTB.

VYI1eBO0pO/IbI: METaH, 3TaH, STHIICH. ICTOYHHKH YIIIeBOIOPOIOB: IPUPOAHBIN a3, He(Th, yroiab. Kuciopomacomepikaliue
COCJIMHEHUS: CIHPTHI (METaHOJ], JTAHOI, IIUIEPHH), KapOOHOBBIE KHCIOTHI (YKCYCHas KHCJIOTa, aMHHOYKCYCHas
KHCIIOTa, CTEAPWHOBAsS W OJEWHOBAs KHCIOTHI). bHOMOTMYecKr Ba)KHBIE BEMIECTBA: IKUPBI, TIIFOKO3a, OENKH.
XUMHYECKOe 3arpsi3HEeHHe OKPYKAIOMIeH Cpelpl M €ro IMOCIEACTBHSL.

O0o0eHe 3HAHUH IO
XUMHH 3a Kypc
OCHOBHOI1 IIKOJIbI.
IToaroroBka k OI'D

Ilepuoauueckuii 3akoH u [lepuonuueckas cucrema xumudeckux seMeHToB [[. . MenneneeBa. @uznueckuil cMbICI
TIOPSIKOBOT'O HOMEpa 3JIeMEHTa, HOMEPOB MEePHOAA U TPYIIIEL. 3aKOHOMEPHOCTH M3MEHEHHUST CBOWCTB AJIEMEHTOB U UX
COeIMHEHNH B TIEpHOJaxX U TPYIIax B CBETE MPECTaBICHN O CTPOSHUH aTOMOB 3JIeMeHTOB. 3HaueHue [leproamaeckoro
3aKOHA.

Buer XuMHYecKuX CBA3eW U THITHI KPUCTAIUTMIECKUX PEIIeTOK. B3aMOCBsA3b CTPOEHUS M CBOMCTB BEIIIECTB.
Kiraccudukarms XuMIYeCKUX PeakIfi M0 pa3IHIHBIM MTPU3HAKAM (YHCIIO U COCTAB PEarupyronrX U 00pa3yromxcs
BEIIIECTB; HAIIMYME TPAHUIIBI pa3zena ¢a3; TerioBoi 3 (ekT; n3MeHeHne CTeneHel OKUCISHHSI aTOMOB; UCTIOIh30BAHIE
KaTanr3aTopa; HallpaBleHHe MPOTeKaHus peakiini). CKOPOCTh XUMUYECKUX PeakIuil i (paKTophl, BIUSIONINE Ha HEE.
OO0paTUMOCTh XUMHUYIECKUX PEAKIIUi B CIOCOOBI CMEIICHHUS XHMHYECKOTr0 paBHOBeCHs. [IpoCcThie U CIIOYKHBIC BEIIECTRA.
Merannbl 1 HeMeTaulbl. I'eHeTH4uecKue psiibl MeTalia, HeMeTajula U epexoaHoro Metamia. OKCUIbl U THAPOKCHIBI
(ocHOBaHMSI, KHCIOTHI, aM(pOTEpHBIE THIPOKCUIBI), conu. WX cocTaB, kiraccupukarus u o0Ire XHMHIECKIEe CBOUCTBA B
CBETE TEOPHH IIEKTPOIUTHIECKON TUCCOITUAITIH.

Cnucok npakTu4ecKux pador
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Hpaxmuxym «Csoticmea Memainios u ux cOeOUHeHUU»
[IpakTudeckas paboraNel. Pemenre skcriepMEHTAIBHBIX 3a]]a4 Ha paclio3HaBaHUE U TOTYYCHUE COCAMHCHUI METaJUIOB.

Hpaxmuxym «Csoticmea coeOuHeHuti HeMemaiiosy

[IpakTudeckas paboraNe2. Pemienne sKCrepUMEHTAIBHBIX 3a7a4 110 TeMe «[loarpymnmna rajJoreHoBy.
[IpakTuueckas paboraNe3. Pemenne sKCreprMEHTAIBHBIX 33134 110 TeMe «[loarpymnmna Kuciopoay.
[IpakTuueckas paboraNed. [lonyuenue, coOupaHue U pacrio3HaBaHHUE T'a30B.

IlepeyeHb KOHTPOJABLHBIX PadoT.

KPNe 1 o Teme «BBenenue. O01as xapakTepruCcTHKa XUMUYECKUX DJIEMEHTOB U XUMHUYECKUX peakiuid. [lepuoanueckuii 3akon u [lepuoanyeckas cucrema
xuMudeckux sneMeHToB /. 1. Menneneeay

KP Ne2 o teme «MeTaiuisn)

KPNe3 o Teme «Hemerauibhy

Hrorosas koHTponpHas padoTra

3. TemaTnueckoe IJIAHUPOBAHUE ¢ YKA3AHUEM KOJINY€ECTBA YaCoB,
OTBOJMMBIX HA OCBOEHHE KaXKI0i TeMbl

€9

Ne Ha3zpanus TeMbl KonunuecTBo
4acoB
1 Tema 1.BBenenne. O0masi XapakTepucTHKA XUMUYECKHX 3JIEMEHTOB H XUMHYECKHX 11

peaxuuii. Ilepuoanyeckuii 3axkon u Ilepuoanyeckasi cucteMa XMMHYECKUX 3JI€MEHTOB
JI. 1. MenaeneeBa

2 Tema 2. MeTa/ibl 14
3 Ipaktnkym 1 «CBoiicTBa METALJIOB M MX COeTMHEHH I 1
4 Tema 3. HemeTanbl 24
5 IpakTnkym 2 «CBoiicTBa coeTMHEHH I HEMETAJIIOB) 3
6 Tema 4. KpaTkne cBeJieHUsI 00 OPraHMYecKHX COeTHHEHHAX 4
7 Tema 5. O6001n1eHNe 3HAHNH M0 XHMHUM 32 KYPC 0CHOBHOM mkoJibl. IlogroroBka k OI'D 8
8 XuMHS | KU3Hb(IIOATOTOBKA W 3alIIHTA MPOEKTOB) 3

HToro: 68

TeMbl IPoeKTOB 0 XMMHHU Il IKIacca
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Xumus u 310POBLE. PaHI/IOHaHBHOC IIUTaHUEC. KaﬂOpHﬁHOCTB TIUIIH.

Xumus U 340poBbe. BUTaMHHBL

Xumus U 310poBbe JlekapcTBEHHBIE BELIECTBA.

Xumus 1 310poBbe Bpen, npuunHsIeMbIii HAPKOTUUECKUMU BEILIECTBAMH.

XuMus B ObITY. BBITOBBIE TOBEPXHOCTHO-aKTUBHBIE COSTMHEHMsI. MOIOIIUE U YUCTSIIUE BEIIECTBA.

Xumust B ObITy. OpraHndecKue pacTBOPUTEINH.

Xumust B ObITY. BBITOBBIE a9p030IH.

[IpaBuiia 6e30macHOCTH IpH pabOTE C BEIIECTBAMH B OBITY

BBICOKOMO.]'ICKy.]'ISIpHLIe COCINMHCHU . MOHOMepBI " ITOJIMMEPBHI. HOHI/IMepI/I3aIII/I5[ " IMOJIMKOHACHCAI .

Kayuyku, nactMacchl, XUMAYECKU € BOJIOKHA.

Bricokomonekynsipabie COEIMHEHUSI — OCHOBA OMOITOJIMMEPOB ¥ COBPEMEHHBIX MaTEPHAJIOB.

[TonsiTe 0 HeTEXUMUH.

BrusiHue XuMHYecKoro 3arps3HeHs OKPYXKalomIel cpeibl Ha OKPYKAIONIYI0 CPEAY M OpTaHU3M YeloBeKa

OcHoBHbIE PopMBI YUeOHOI AeSITeJIbHOCTH

1 )unuBUTyanbHAS, TApHas, GPOHTANIbHAS; 2)ypPOK, JEKIUs, TpaKTuYecKas padoTa, KOH(EPEHIUs MPOSKTHBIX PaboT

OcHoBHbIE BU/BI 1eITeJILHOCTH yYaluxcs 9 Kjiacca Ha ypoke

Tema ypoka

OCHOBHEIE BUBI ACATCIbHOCTH

1-2.XapakTepucTiKa XUMHYECKOTO
3JIEMEHTa Ha OCHOBAHUHM €ro
nonoxenus B [lepuognueckoit

XapaKTepI/BOBaTBXI/IMI/I‘IeCKI/Ie 3JeMeHTHI 1—3-T0 MEPUOAO0B IO UX IMOJIOKCHUIO B HepHOHquCKOﬁ CUCTEMC
XHUMHUYCCKHUX DJICMCHTOB I[ n. MGH,Z[GHGGB&. Apl"yMeHTPIpOBaTBCBOﬁCTBa OKCHUIOB U THAPOKCHUIOB MCTAJIJIOB U
HEMCTAJIJIOB IOCPEACTBOM MOJICKYJIAPHBIX, ITOJHBIX U COKPAIIICHHBIX NOHHBIX ypaBHCHPIfI peaKHI/Iﬁ
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cucreme /. 1. MenneneeBa

3.AMm(oTepHbBIC OKCUIBI U
THIPOKCH/IBI

OOBSCHATB, UTO Takoe ampoTepHbie coeanHenns. HabmoaaTe u ONuchIBaTh PeaKui MEKAY BEIIECTBAMH C TIOMOIIBIO
PYCCKOro (POAHOTO) SA3bIKA U S3bIKa XUMHH. XapaKTepH30BaTh TBOHCTBEHHBIN XapaKTep CBOMCTB aM(pOTEPHBIX OKCHIOB
U TUAPOKCHUIOB. [IpOBOANTE OMBITHI IO TOYYEHUIO U MOATBEPKICHUIO0 XUMUYECKHX CBOMCTB aM(pOTEPHBIX OKCUIOB U
THJIPOKCHJIOB C COONIOICHHEM MPaBUII TEXHUKU 0€30MacHOCTH

4 .Tlepronnyeckuii

3akoH U [lepuonnueckas

cucrema Jl. 1. MenzeneeBa B cBere
y4EHHS O CTPOEHUH aToMa

pa3nuyaTh €CTECTBEHHYIO H MCKYCCTBEHHYIO KilacCH(QUKAIMU. ApTyMEHTHPOBATh oTHeceHue [lepnoauueckoro 3akoHa K
€CTEeCTBEHHOH Kiaccudukanui. MogenupoBaTh XUMAYECKUE 3aKOHOMEPHOCTH C BBIZICTICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK 00BEKTa U TPEICTABICHUEM HX B IIPOCTPAHCTBEHHO-TPa(UIeCKON MITH 3HAKOBO-CHMBOIIUYECKOH hopme

5.Xumudeckasi opraHu3anus
JKUBOH ¥ HEKUBOM IIPUPOJIBI

XapakTepu30BaTh POJIb XUMHUYECKUX JIIEMEHTOB B XHBOW U HEXHBO# npupoje. Kimaccuduumpopats Xumudeckue
3JIEMEHTHI B KJIETKaX HA MaKpO- U MUKPO3JIEMEHTHI

6.Knaccudukanys XuMUIECKIX
peakuuii o Pa3IUYHBIM
OCHOBaHUSM

OOBSCHATH, YTO TAKOE XMMHYECKAs PEaKIIns, PEaKIIU COSIUHEHHMS, PEaKIIMU Pa3IoKEeHUs, peakiiui 0OMeHa, peaKkIuu
3aMEIIeHUs, PEaKIIUN HEHTPaN3alin, YK30TePMHUIECKUE PEAKITIH, YSHI0TCPMIYECCKIE PEAKIINH, 00OpaTHUMBIE PEaKIIHH,
HEOOpaTHMBbIE PEaKIINH, OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIINH, TOMOT €HHBIE PEaKIINH, TeTepPOreHHbIE PEAKIINH,
KaTaJIMTHYECKIE PEAKIIIH, HEeKaTATUTHIECKHE PeaKInH, TerIoBoi 3 dext xummuueckoi peakunu. KnaccuduimpoaTts
XUMHYECKHE PEAKIINH 0 Pa3TNIHBIM OCHOBAaHUSAM. COCTaBISTh MONIEKYJISIPHBIE, TTOTHBIE U COKpAIllEHHBIE HOHHBIE
ypaBHeHUs peakiuid. OnpeaersiTh OKHCIUTENh U BOCCTAHOBUTEND, MPOIIECCHl OKUCIICHUS U BoccTaHoBieHus. HabmonaTh
Y ONHCHIBATH PEAKIIMH MEXK/Ty BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POIHOTO) S3bIKA U S3bIKA XUMHUH

7.1ToHsITHE O CKOPOCTH XUMHUYECKOMN
peaxuu

OOBSICHATD, YTO TAKOE CKOPOCTh XUMUYECKOH peakny. Y CTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H BITUSHUS
HEKOTOPBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKUX peakiuitHa0aromaTe M OMUCHIBATH PEAKIIUN MEXTY BEIECTBAMH C
ITOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA M SA3bIKA XUMHHU. [ [pOBOJUTH OMBITHI, TOATBEPKIAIOIINE 3aBUCHMOCTD CKOPOCTH
XUMHUYECKOHW PEaKINH OT Pa3iInIHBIX (PaKTOPOB

8.Karanusaropsl

OOBACHATE, 9TO TaKkoe KaTanm3aTop. HabmoaaTh 1 ONMUCHIBATh PEAKIIUN MEXAY BEIIECTBAMH C IIOMOIIBIO PyCCKOTO
(pomHOTO) s3bIKA U S3bIKA XUMHH. CaMOCTOSITETHHO TIPOBOIUTH OMBITHI, TTOATBEPKAAOIIIE BIMIHAC KaTAIN3aTOPOB Ha
CKOPOCTb XMMHYECKOW PEeaKIIiH

9.0000mIeHE ¥ CUCTEMATH3ALNS
3HaHuil 1o teMe «BBenenue. OO0mas
XapaKTepUCTHKa XUMHAYECKUX

HpOBO):[I/ITB OLCHKY COOCTBEHHBIX ,I[OCTI/I)KGHHIZ B YCBOCHUU TCMBI. KOppeKTI/IpOBaTL CBOM 3HAHHA B COOTBETCTBHH C
IIaHUPYCMBIM PE3YyJIbTATOM. HonyanL XUMHYCCKYHO HH(I)OpMaLII/II/I U3 pas3INIHbIX HCTOYHUKOB. Hpe,I[CTaBJ'IHTB
I/IH(i)OpMaLII/IIO 10 TEMC «061113.51 XAPaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB U XUMHUYCCKUX peaKHHﬁ. HepI/IO,Z[I/I‘IeCKI/Iﬁ
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OJICMCHTOB U XHMHYCCKUX peakunﬁ.

10.ITepuoguaeckuit 3aKOH u
ITepuopuueckas cucTeMa
XAUMUYECKUX

anemenToB JI. Y. MenaeneeBa»

3aKOH 1 HepI/IOI[I/I‘{eCKaﬂ CUCTEMA XUMHNYCCKHX 3JICMCHTOB I[ n. MCHI{CJ'ICCB&» B BUJC Ta6J'II/III, CXCEM, OITOPHOT'O
KOHCIICKTa, B TOM 4YHCJIC C IPUMCHCHUCM CPCACTB HUKT

11.KonTponsuas padora Nel

12.ITonoxxeHne 3IEMEHTOB-
METaJIOB B ITepuonnueckoit
cucTeMe JI. 1. MenpaeneeBa u
O0COOCHHOCTH CTPOCHMSI UX ATOMOB.
®u3nIecKre CBOMCTBA METAJIJIOB.
CruaBbl

OOBSACHATH, YTO TaKOE MeTaUIbl. Pa3ardaTh GOPMBI CYIIIECTBOBAHUS METAJLIOB: AJIEMEHTHI U TIPOCTHIC BEIICCTBRA.
XapaKkTepu30BaTh XUMUYECKHE AJIEMEHTBI-METAJUIBI 110 UX MOJ0keHUI0 B [Iepuonnueckoit cucreme /. . Menneneesa.
IIporno3upoBaTh CBOMCTBA HE3HAKOMBIX METAJIIOB IO MOJIOXKEHUIO B Ileproanyue-ckoil cucreMe XuMHUECKUX JIEMEHTOB
M. . Menneneesa.Y cTaHaBIMBAaTh TPUUMHHO-CIIEJICTBEHHBIE CBA3M MEXKYy CTPOEHHUEM aTOMa, BUJIOM XUMUYECKON
CBSI3U, THTIOM KPHUCTAJUTMYECKOM PEMIETKH METAJIJIOB — IMPOCTHIX BEMIECTB M UX COSMUHECHUN

13.XuMHnuyeckue CBOMCTBaA
METAJJIOB

OOBICHATE, UTO TAKOE P AKTUBHOCTH METAIIOB. [IpUMEHSTE €ro s XapakTEepUCTUKH XUMAUYECKUX CBOUCTB TPOCTHIX
BelecTB-MeTa/lI0B.O0001aTh CHCTEMY XMMHYECKHUX CBOMCTB METAJIJIOB KaK «BOCCTAHOBUTEIIBHBIC CBOMCTBA
CocTaBisTh MOJIEKYISIPHBIC YPAaBHEHUN PEAKITNN, XapaKTEPUIYIONTINX XUMHUIECKIE CBOMCTBA METAIIJIOB B CBETE YUCHHS
00 OKHCIUTETHLHO-BOCCTAHOBUTEILHBIX IIPOIIECCaX, a PEAKIIUN C yIaCTHEM JICKTPOJIUTOB IIPEICTABIIATh TAKKE U B
WOHHOM BHE. HaOmromaTh v OMMCHIBaTh pEaKIMA MEXIY BEIIECTBAMH C IIOMOIIBIO PYCCKOTO (POTHOTO) S3BIKA U S3bIKA
xuMud. CaMOCTOSATEIHHO MTPOBOIUTE OIBITHI, IIOATBEPKAAIONIIE XUMUUECKIE CBOMCTBA METAIIIIOB, C COOJTIOICHUEM
TIpaBUJI TEXHUKH 0€30IIaCHOCTH

14.Mertamiel B IipupoIe.
O61mrie crrocoObl BX MOTYYeHUS

KiraccudummpoBats GopMbl IPHPOAHBIX COSAMHEHUI METAIIIOB. XapaKTepHU30BaTh OOIIHE CIIOCOObI MTOTYIeHHS
METaJIOB: MUPO-, TUPO- H DIIEKTPOMETAILTYpTrur. KOHKpETH3UpOBAaTh 3TH CIOCOOBI MPUMEPAMHU ¥ YPaBHEHUSIMH
peakiuii ¢ COCTaBICHUEM DJIEKTPOHHOr0 OanaHca

15.I1oHsiTHE O KOPPO3UU METAJIIOB

OOBSACHSTD, YTO TAKOE KOPPO3Hsl. PaznnyaTs XUMHUECKYIO U 3IEKTPOXUMHUYECKYIO KOppo3ui0. UmocTprupoBaTh MOHITHS
«KOPPO3USY», «XUMUYECKasi KOPPO3UD», «IJEKTPOXUMHUUECKAsi KOPPO3UsD» IPpUMeEpaMH. XapaKTepH30BaTh CIIOCOObI
3aIUTHl METAJUIOB OT KOPPO3UH

16-17.00mas XapaKTepUCTHKA
aneMeHToB A rpynmnsl. CoennHeHus
LIEJT0YHBIX

METaJIoB

OOBACHATL STUMOJIOTUIO HA3BaHUS rpynIbl «HICI0YHBIC METAJIBD). ﬂaBaTB 06H_[y10 XapPaKTCPUCTHUKY IHICIOYHBIX
MCTAJIJIOB 11O UX ITOJIOXKCHHUIO B HepHO,I[H‘ieCKOﬁ CUCTEMC XMMHUYCCKHX 3JICMCHTOB I[ . MeHz[eneeBa. XapaKTepI/BOBaTB
CTpOCHUC, (1)14314%01(1/16 1 XUMUYECKHE CBOMCTBA MCITOYHBIXMETAJIJIOB B CBETC 06]].[61"0, 0COOEHHOI'0 H CAUHHUYHOI'O.
Hpe,I[CKBBI)IBaTB (1)I/IBI/I‘IGCKI/IG 1 XUMHUYECKHE CBOICTBA OKCHUJO0B U THAPOKCUJAOB HICITIOYHBIX METAJJIOB HAa OCHOBC UX
COCTaBa U CTPOCHUA U NOATBCPIKAATH NPOTrHO3bI YPABHCHUAMUN COOTBETCTBYHOIIUX peaKHI/Iﬁ. HpOBO,I[I/ITB PacUCThI 1O
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XHUMHUYCCKUM (bopMynaM " YpaBHCHUAM peaKHHﬁ, MNPOTCKAOMIUX C YIAaCTUEM HICITIOYHBIX METAJIJIOB U UX COCI[I/IHGHI/Iﬁ

18-19. Illenouno3eMeIbHBIC
MeTaiibl. CoeIuHeHUS
HIETIOYHO3EMETLHBIX METAJLIOB

OOBSCHATH 3TUMOJIOTHIO Ha3BaHUS TPYIIIBI «ILETOYHO3EMENbHbIE METaUTb. JlaBaTh OOIIyI0 XapaKTEePUCTUKY
merasuioB II A rpynnel (Be, Mg, menoyHo3eMenbHBIX METAIIOB) MO UX MONIoKeHuto B [lepronuyeckoil cucreme
xuMHueckux sneMmenToB /1. Y. MenneneeBa. XapakTepu30BaTh CTPOCHUE, PU3UICCKUE M XUMHUICCKUE CBONCTRA
HIETTOYHO3EMENbHBIX METAJUIOB B CBETE 00IIEro, 0COOCHHOr0 M eAMHUYHOTO. [IpeackaspiBaTh Gpu3nyeckue u
XUMHYECKHE CBOMCTBA OKCUAOB U THIPOKCHIOB MeTasuioB 11 A rpynmnel Ha OCHOBE UX COCTaBa U CTPOEHUS U
MOATBEPKAATh POrHO3bI YPABHEHUSIMH COOTBETCTBYIOIIUX peakiuii [IpoBoAnTE pacdersl o XUMUYeCKUM GopMyJiaM 1
YPaBHEHUSIM PEaKLUi, IPOTEKAIOIUX C YYaCTHEM LIEIIOYHBIX METAJVIOB MU UX COCAUHEHUI

20-21. AmoMuHui 51
COCIIMHEHUS

€ro

XapaKTepU30BaTh AJIFOMUHUMN T10 €ro MON0XKEHUIo B Ileproinueckoil cucTeMe XUMUUECKUX 3JIEMEHTOB

. U. Menneneera. OnuchiBaTh CTPOCHHE, PU3NIYESCKUE U XMMUYCCKUE CBOMCTBA aTOMHUHMS, TIOATBEPK A UX
COOTBETCTBYIOIMMHU YPaBHEHUSIMHU peakiuii. OOBSCHSATH JBOUCTBEHHBIN XapaKTep XUMHUCCKAX CBOMCTB OKCHIA U
TUJIPOKCHUA amtoMUHUA. KOHKPETU3UPOBATH 3JIEKTPOIUTHUECKOE MTOIYUYEHUE METAJNIOB ONTMCAHUEM ITPOU3BOJICTBA
aJIOMHUHHMS. Y CTaHABIMBAThH 3aBUCHMOCTD 001acTel IPUMEHECHUS aJIlOMUHHMS U €ro CIUIABOB OT CBOMCTB. [IpoBOIUTH
pacyeThl 10 XUMHYECKUM (pOopMysiaM M yPaBHEHHSIM PEaKIiil, IPOTEKAIOIINX C YUaCTHEM aJIOMUHUS M €r0 COSAUHEHU I

22-23. JKene3o 1 ero coequHEHNs

XapaKTepu30BaTh MOJIOKEHUE XkKee3a B [leproaudeckoit cucreMe XuMuaeckux daeMentoB J[. Y. MerneneeBa, ocoOeH-
HOCTH cTpoeHus atoMa. ONUChIBaTh (PU3NUECKHE U XUMUUECKHE CBOMCTBA XKeye3a, TIOATBEPKIAs HX
COOTBETCTBYIOIIMMHE YpaBHEHUSAMH peakiuii. Pazmmaate ayryHsl v cTani. OObsACHSITh HATMYUE JBYX T€HETUYECKHUX PsiJIOB
coenmnHeHnH xkene3a Fe 2+ u Fe 3+ . YcraHaBimBaTh 3aBUCUMOCTD 00J1acTeil TPIMEHEHHUSI JKeJe3a U €ro CIUIaBOB OT
cBOMCTB. [IpoBOINTH pacdeTsl M0 XMMHYECKIM (OpPMYJIaM B YPaBHEHHSIM PEaKIfii, MPOTEKAIOMINX C YIaCTHEM JKelle3a U
€ro COeIMHEHUN

24.000011eH1€E 3HAHUH 10 TEME
«Meramibsl

[IpoBoauTE OLIEHKY COOCTBEHHBIX AOCTIXKEHUH B YCBOEHHH TeMbl. KOppekTHpoBaTh CBOM 3HAHUS B COOTBETCTBHUHU C
IUTAHUPYEMBIM pe3yiabTaToM. [lomyuaTs XuMudecKyro HH(OPMAaLIUIO U3 pa3In4HbIX HCTOYHUKOB. [IpeacraBnate

I/IH(I)OpMaLII/IIO o TeMe «MeTamisl» B BUIE Ta6J'II/ILI, CX€EM, OITOPHOI'0O KOHCIIEKTa, B TOM YUCJIE C IPUMCHECHUEM CPEIACTB
UKT

25. PemieHmne 53KCIIEpUMEHTAIBHBIX
3aJa4  Ha  paclio3HaBaHUE |
MOTy4eHUE COSTMHEHUI METaIOB

CBOICTBa METAJUIOB U MIX COENWHEHUH, pemaTh IKCIIepIMeHTaIbHbIE 33/1a49l 110 TeMe «Meramie. PaboTats ¢
nabopaTopHBIM 000PYIOBaHUEM W HarpeBaTEIbHBIMH NMPHOOPAMHU B COOTBETCTBUU C MTPABHIIAMH TEXHUKH O€30ITaCHOCTH.
HaGmromaTh cBOMCTBA METAILIOB M UX COSAMHEHUN U SBICHUH, MPOUCXOMANINX ¢ HUMHA. ONUCHIBATh XUMHYECKUH
AKCIIEPUMEHT C ITOMOIIBI0 PYCCKOTO (POTHOTO) SI3bIKA U sI3bIKa XUMHU. DOpMyITUpPOBaTh BEIBOJIBI IO PE3YIbTaTaM
MIPOBEJICHHOT O 3KcriepuMenTa. Onpenensts (Mcxomus u3 yueOHO 3a7aui) He0OXOAUMOCTb UCITOIb30BaHMS HAOIIOISHIS
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HJIN SKCIICPUMCHTA

26. O0mas xapakTeprucTUKa
HEeMEeTaJlIoB

OOBSACHATH, YTO TAKOE HEMETAJUIBI, TaJIOreHbI, JJIOTPOITHBIC BUAON3MEHEHHS. XapaKTepU30BaTh XUMUICCKHUE dJIe-
MEHTBI-HEMETAJLIbI U TIPOCTHIC BEIIECTBA-HEMETAJUIbI: CTPOCHHUE, (PU3MUECKUE CBONCTBA HEMETAILJIOB, CIIOCOOHOCTH K
ajuoTpornuu. PackpbeiBaTh MpUUMHBI AJIOTponuy. Ha3kiBaTh COSTUHEHUS HEMETAIUIOB 0 (hOpMYJiaM M COCTaBIISATh
(hopMybl 110 UX Ha3BaHUSIM. OOBSICHATH 3aBUCUMOCTh CBOMCTB (MJIH MPENCKA3bIBATh CBOMCTBA) XUMHUCCKHIX
3JIEMEHTOB-HEMETAJIOB OT UX MOJIOkKEHUA B [lepruonnyueckoil cucteMe XuMUYECKUX 3JIEMEHTOB

M. . Menneneesa.Y cTaHaBIMBAaTh TPUUMHHO-CIIEICTBEHHBIE CBA3U MEX/y CTPOEHHUEM aTOMa, XUMUYECKOH CBSI3bIO,
TUIIOM KPUCTAJUTMYECKON PEIIETKH HEMETAJUIOB U UX COSAMHEHUHN, NX (PU3NUECKUMU CBOMCTBaMU. J{oka3biBaTh
OTHOCUTENBHOCTh TOHATUH«METAIII» U «HEMETAJLII

27. Bomopon

apryMeHTHUPOBaTh 00OOCHOBAHHOCTh JABOHCTBEHHOI'O MOJIOKEHUS Bogopoaa B [lepuomuueckoii cuctMe. XapakTepu30BaTh
cTpoeHue, GU3NIeCKUe U XUMUIECKIE CBOWCTBA, ITOIYICHUE U IPUMEHEHHE BOI0poaa. Ha3eBaTh coenmHEHMS
BOI0OpOa 110 (GopMyJiaM U COCTABJIATH (HOPMYJIbI IO X HA3BAHUSAM Y CTaHABIMBATH IPUUYUHHO-CIICICTBECHHbIE CBSI3U
MEXIy CTPOCHUEM aTOMa,XMMHYECKOHN CBSI3BI0, THTIOM KPHUCTAJUTMYECKON PEIIETKH BOIOPOAA, €0 (GU3NISCKIMU U
XUMHAYECKUMU CBOMCTBaMU.[[poBOANTH, HAOIIOAATH M OMUCHIBATH XUMUUECKUN SKCIIEPIMEHT 110 TTOTYIECHUIO,
COOHMpaHHUIO U PacIiO3HABAHUIO BOJIOPO/IA C COOMIOICHIEM PABUJI TEXHUKH O€30ITaCHOCTH. BBIOMHATE pacyeTsl 1o
XUMHUYECKUM (HOpPMYIIaM U YpaBHEHUSIM PEaKIiii, IPOTEKAIONINX C YIaCTHEM BOAOPOIA U €r0 COeNNHEHUI

28. Bona

XapaKTepu30BaTh COCTaB, PU3NIECKHE M XUMUIECKHNE CBOWCTBA, HAXOXKICHUE B TIPUPOJIE U TIpUMeHeHne Boabl. CocTaB-
JISTh MOJIEKYJISIPHBIE YPaBHEHS PEaKIii, OTparkaolie XHMHIECKIEe CBOICTBA BOBI. Y CTAHABIIUBATH MPHYUHHO-
CJIEZICTBEHHBIE CBA3H MEXIY XUMUYECKIMH CBSA3SIMH, TUIIOM KPHCTaJUTMIECKOHN PEIIeTKH BOBI, €€ PU3NIECKUMU U
XUMHYECKUMH CBOHCTBaMH. BBITIOTHATH pacueTsl 0 XUMUYeCKUM (hopMyiaM M YpaBHEHUSIM PEaKIIi, MPOTEKAOIIIX C
Y4acCTHEM BOJBI

29. T"ayorensl

XapakTepu30BaTh CTPOCHHE, (PU3NUECKUE U XMMUYECKUE CBOWCTBA, ITOIYYCHUE U IPIMEHEHHE raJIOr€HOB C UCIIONb -
30BaHHEM PYCCKOTO (POJHOrO) S3bIKa U s3bIKa XUMUK.Ha3pIBaTh cOeqMHEHMS TaJIOTEHOB 110 (hOPMYJIE€ M COCTaBIATh
(hopMyIIBI IO UX Ha3BaHMIO. Y CTAaHABIMBATH IPUYMHHO-CIIEACTBEH- HbIE CBA3U MEXAY CTPOCHHEM aTOMa, XUMUYIECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOHN PEIIETKH TaJIOreHOB, X (PU3NYECKUMH U XUMHYECKUMH CBOMCTBAMU

30.CoequHeHns TaJOreHOB

XapaKTepI/BOBaTI) COCTasB, (I)I/I3I/I‘IQCKI/I6 U XUMHWYCCKUEC CBOﬁCTBa, MOJIYUYCHUC U IPUMCHCHUC COG):[I/IHCHI/Iﬁ TaJIOIr€HOB C
HCIOJIB30BAHHUEM PYCCKOI'O (pO,Z[HOl"O) sI3pIKa U sI3bIKa XuMuHK. Ha3pBaTh COCIUMHCHUA IaJIOI'€HOB 110 (’popMyne u
COCTaBJIATHb q)OpMy.]'IBI 10 UX Ha3BaHHIO. Y CTAaHABJIMBATh MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIY XHMHYCCKOH
CBA3bI0, TUIIOM KpHCTaHHH‘IeCKOfI pGHIGTKI/ICOQI[I/IHQHI/Iﬁ TaJIOr€HOB, UX (1)I/I3I/I‘ICCKI/IMI/I 1 XUMHWYCCKUMHU
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cotictBaMu. [IpoBOIUTH, HAOIOIATH U OMUCHIBATh XUMUYCCKHUM SKCIIEPUMEHT 110 PACIIO3HABAHUIO I'AJIONSHHI-HOHOB C
COOJIFOJICHUEM MPABUII TEXHUKH OE30MACHOCTH. BBIMOIHATE pacdeThl 0 XMMHYECKUM (OPMYJIaM U ypaBHEHHSIM
peaKuuii, MPOTEKAIOIIMNX C YHACTUEM COECIMHEHU I TaJIOr€HOB

31. Kucnopon

XapakTepu3oBaTh CTPOSHHE, aJUIOTPONHIO, PHU3UUECKHE U XMMHYECKUE CBOWCTBA, OTYUYEeHHE U IPUMECHEHUE
AJJIOTPOITHBIX MOTU(HUKAINN KHCIOPOa C UCIONB30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHU.
YcranaBamBaTh MPUYINHHO-CIICACTBCHHBIC CBA3U MCXKAY CTPOCHUEM aTOMa, XUMHUECKOH CBs3b10, TUIIOM
KPHCTATMYECKON pelIeTKN KUCIIOpOa, ero GU3NIeCKUMH U XUMHUYECKUMHU CBOMCTBAMUBBINIONHATEL pacyueThl 1Mo
XUMHUYECKUM (PopMyiiaM U YpaBHEHHSM PEAKIIHiA, MPOTEKAIONINX C YYaCTHEM KHucioposa. [IpoBoauTs, HAOMOAATh 1
ONHCBHIBATh XMMHUYECKHH HKCIIEPUMEHT IO MOIY4YEHHIO, COOMPAHUIO U PACIIO3HABAHUIO KHCJIOPO/Ia ¢ COONIOJCHUEM
NPaBUJI TEXHUKH 0E30MacHOCTH

32. Cepa, ee pusnyeckue u
XUMHYECKHE CBOMCTBA

XapakTepu3oBaTh CTPOCHHE, aJNIOTPOIUIO, (GU3NIECKHUE M XUMUIECKHE CBOMCTRA, MOJIyUEHUE U IPUMEHEHUE CEPBI C
HCIIO0JIb30BAHHUEM PYCCKOI'O (pO)IHOFO) sI3bIKa U SI3bIKa XUMHUH. Y CTaHABJIMBATh MIPUYNHHO-CICACTBCHHBIC CBA3U MEXKIY
CTPOEHHEM aTOMa, XUMHUYECKOH CBSI3bI0, THIIOM KPHCTAILIN- YECKOW PEIIETKH KUCIOPOa, ero (PM3NYECKUMH H
XUMHUYECKHUMH CBOMCTBaAMU. BEITTOIHATH pacyeThI 110 XI/IMI/IT-IeCKI/IM(i)OpMyJ'IaM " YpaBHCHUAM peaKHHﬁ,HpOTeKaIOHIHX C
yuactueM cepbl.[IpoBouTh, HAOIIONATE M ONMMCHIBATHXUMHUYECKUH SKCIIEPUMEHT 110 TOPEHUIO CEPhl Ha BO3IyXE U B
KHCIIOPOZIE ¢ COOJTI0IEHNEM TTPaBUIl TEXHUKH 0€30ITacCHOCTH

33. CoenuHeHus
cephl

XapakTepu3oBaTh COCTaB, (GU3MUYCCKHE U XMMHUCCKHE CBOMCTBA, MOJYyUCHHE U IIPUMEHEHHUE COSAMHEHUI CePhI C
HCIIONB30BaHNEM PYCCKOTO (POAHOTO) SI3BIKA U S13bIKa XUMHUH. Ha3pIBaTh coemuHeHnst cephl 0 (OpMYJIe U COCTABISTh
(hopmymsl o MX Ha3BaHHUIO.COCTaBIATh MOJIEKYJISIPHBIE M HOHHBICYPABHEHUS PEAKIINA, XapaKTepU3YIOIIHe XUMIIECKHe
CBOMCTBA coequHEHNN cepbl. ONMMCHIBATh MPOIECCH OKUCIICHUSI-BOCCTAHOBIICHHS, OIIPENEIIATh OKUCITHTEND 1
BOCCTAHOBHTENH M COCTABIIATH JIEKTPOHHBIN OajaHc. Y CTaHaBIMBATh MPUYNHHO-CIIE/ICTBEHHBIE CBSI3U MEXIY
XUMHYECKOH CBS3BIO, TUTIIOM KPHUCTAJUIMUECKON PEIIETKH COSNUHEHNUN Cephl, UX (PU3NICCKIMHU U XUMHICCKUMH
CBOMCTBaMH

34. CepHasl KHCIIOTA KaK 3JEKTPOJIAT
U ee CoJlnu

XapakTepu30BaTh COCTAB, PU3MUECKUE U XUMUYECKHE CBOMCTBA KaK 3JEKTPOJIN- Ta CEPHOM KHUCIOTHI C UCIIOIb30BaHUEM
PYCCKOro (POAHOTO) S3bIKA U s13bIKa XUMHUH. COCTaBIIATH MOJICKYJISIPHBIC ¥ MOHHBIC YPAaBHEHUS PEAKLMH,
XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA COEAUHEHUH Cephl U CEpHON KUCIIOTHL. ONMUCHIBATH 00JIACTH IPUMEHEHHS
CEpHOI KHCIIOTHI B HAPOAHOM X03stiicTBe. [IpoBoauTh, HAOMIOAATH M ONKCHIBATH XUMUYECKUI SKCIIEPUMEHT,
XapakTePU3YIOMUN XUMHUYECKHE CBOMCTBA CEPHOI KHCIIOTHI KaK 3JIEKTPOJINTA, C COOII0IEHHEM NPaBUII TEXHUKU
6ezonacHocTy.PacriozHaBaTh Cyib(aT-HOHBI
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35-36.CepHas kuciiora Kak
okucnutens. [lonydyenue u
MpUMEHEHHE

CEPHOU KHCIOTHI

XapakTepu3oBaTh CBOMCTBA KOHUEHTPUPOBAHHON CEPHOM KUCJIOTHI KaK OKUCIUTENS C UCIIOIb30BAHUEM PYCCKOTO
(pomHOT0) s3bIKA U sI3bIKa XUMHH. COCTaBIIATh YPABHEHUS OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM
3JIEKTpOHHOr0 Oananca. OMUChIBATh MPOU3BOICTBO CEPHOM KUCIOTHI. BBIMOIHATE PacyeThl M0 XUMHUYECKUM (hOpMYyIIam
U YPaBHCHUSM PEAKIIMiA, TPOTEKAIOIIUX ¢ Y4ACTHEM CEPHOM KUCIOThI. HabmoaaTh ¥ OMUChIBATh XUMHYCCKHIA
3KCIEPUMEHT

37. A3ot u ero
CBOICTBa

XapakTepu3oBaTh CTpOCHHE, (PU3MUECKNE U XMMUYECKUE CBOHCTBA, MOTy4YeHHE U PUMEHEHUE a30Ta C HCIIOIb30BaHUEM
pyccKoro (pPOJHOTrO) s3bIKa | s3bIKa XUMUH. Ha3piBaTh coeiMHEHNs a30Ta TI0 OPMYJIE U COCTABIATH (POPMYIIBI IO UX
HAa3BaHUIO. Y CTAaHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXy CTPOSHUEM aTOMa U MOJIEKYJIbI, BUJIOM XUMUYECKON
CBSI3U,THIIOM KPUCTAJUTMYECKON PEHIETKH a30Ta ero pu3n4ecKuMU ¥ XMMUYECKHMHU CBOWCTBAMH. BBITOMHSTE pacuers
[0 XUMUYECKHM (HOpMYJIaM M YpaBHEHUSIM PEaKIIUi, IPOTEKAIOIINX C y9acTHEM a30Ta

38-39. AMMuax u ero
corictBa. Coii aMMOHUSA

XapakTepu3oBaTh COCTaB, CTPOSCHUE MOJIEKYJIbI, PU3UUECKHE U XUMHUYECKUE CBOWCTBA, MTOydeHUE U IPUMEHEHHE
aMMHaKa C HCIOJIb30BaHHEM PYCCKOT0(pOJTHOTO) sI3bIKa | s13bIKa XUMUH. Ha3piBaTh comy aMMOHUS 110 (hopMyIiaM
COCTaBJIATH (POPMYIIBI IT0 X Ha3BAHHUSIM.3aNHCHIBATh MOJIEKYJIIPHBIE M HIOHHBICYPaBHEHMSI PEAKITH,
XapaKTepU3yIOUEXUMUIECKHE CBOWCTBA aMMHaKka 1 coyiei aMMoHw . COCTaBISATh ypaBHEHHS OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX PEaKIMil C ydacTHEM aMMHaKa C IIOMOIIBIO AIEKTPOHHOTO OanaHca. Y CTaHaBIMBATh TPHYUHHO-
CJIEICTBEHHBIE CBSI3M MEXIY BUIAMH XUMUYECKUX CBSI3€H, TUIIAMU KPUCTAUIMYECKUX PELIETOK aMMHUAaKa U COJIEH
aMMOHUSA ¥ X PU3NIECKUMU U XUMUYIECKUMHU CBOWCTBaMH. [IpoBOIUTH, HAOMIOAATh U ONMCHIBATD XMMHYECKHIA
9KCIIEPUMEHT I10 PaclO3HABAHUIO HOHOB aMMOHUS C COOIOIEHUEM MTPABUJI TEXHUKH 0€30MacCHOCTH. BBITIOTHSATS
pacuersl 0 XUMHYECKUM (OpMYyIIaM U ypaBHEHHSM PEAKITHHA, TPOTEKAIOIINX C yYaCTHEM aMMHaKa

40.0kcunsl a3ora.
A30THas KHCIIOTa KaK 3JIEKTPOJIHT,
ee MPUMEHEHHE

XapaKkTepu30BaTh COCTaB, PU3NUECKUE U XUMUYECKHUE CBOMCTBA, ITOJyYCHUE U IPUMEHEHHUE OKCUAOB a30Ta C HCIIOIb30-
BaHUEM PYCCKOTO s13bIKa.COCTaBIIATh MOJIEKYJIIPHBIC U HOHHBIE yPAaBHEHUS PEaKLU, XapaKTepU3YIOIIue XUMUYECKI e
CBOMCTBA OKCHJIOB a30Ta. Y CTAHABJINBATh IPUUMHHO-CIICACTBEHHBIC CBSI3U MEXy BUIOM XUMHUYECKON CBS3U, TUIIOM
KPHUCTAJUTMYECKOM PEIIETKH OKCUIOB a30Ta U UX (PU3UUYECKUMU U XUMUYECKUMH CBOWCTBaMH. XapaKTepu30BaTh COCTAB,
(u3nUecKre 1 XUMHUYECKHE CBOMCTBA KaK AJIEKTPOJINTA, IPUMEHEHUE a30THOM KUCIIOTHI C HCIONIb30BaHUEM PYCCKOI'0
(poaHOro)sA3bIKa U A3bIKa XMMHH.3aIHUChIBATh MOJICKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKLMH, XapaKTepU3yIOIIIe
XMMHYECKUE CBOMCTBA a30THOM KHCJIOTHI KakK 3jeKkTposnnta. [IpoBoanTs, HaOMI0OAATh U ONUCHIBATH XUMUYECKUH
9KCHEPUMEHT, XapaKTePU3YIOILUI CBOMCTBA a30THOM KHCIIOTHI KaK 3JIEKTPOJIUTA, C COOMIOCHUEM ITPABHII TEXHUKU
0e30macHOCTHrO (POTHOTO) SI3bIKA U A3bIKA XUMUH.

41. A30THas KHCIIOTAa KakK
OKHCITUTENh, €€ TIOTyYeHIe

XapaKTepI/BOBaTI) A30THYIO KHUCJIOTY KaK OKHUCIIUTCIIb. CocTaBiiaTh YpaBHCHUA OKHUCIIUTCIbHO- BOCCTAHOBUTCIIbHBIX
peaKuHﬁ, XapaKTCPUIYIOIINX XUMHUYCCKUC CBOICTBA a30THOM KHCJIOTBI KaK OKUCIIUTEIIA, C IOMOIIBIO 3JICKTPOHHOI'O
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Oamnanca. HpOBOHI/ITI), Ha6J'HOI[aTI) U ONHUCBIBAaTh XUMHYCCKUMN OKCIICPUMCHT, XapaKTCpU3y - IOHH/II‘/'I CBOICTBa a30THOM
KHCJIOTBI KaK OKHUCJIIUTCIIA, C CO6J'HOI[CHI/ICM IMMpaBUJI TEXHUKHU 0e30macHOCTH

42 .®ochop.Coenunenus Gocdopa.
[ousTre o hochopHBIX yIOOpEHHIX

XapakTepu3oBaTh CTPOCHHUE, AJUIOTPOIHUIO, (PU3MUSCKUE M XMMUYECKHE CBOMCTBA, MOJyueHUE U TipuMeHeHne gocdopa ¢
UCIIONIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMHUH. CaMOCTOSITEIBHO OMHUCHIBATH CBOMCTBA OKCH/IA

dhochopa (V) kak KUCIOTHOTO OKCHIA M CBOMCTBA OpTO(HOCOpHOI KUCIOTHI. MIIIFOCTpUpOBAThH 3TH CBOMCTRA
YpaBHEHHUSIMH COOTBETCTBYIOIIMX peakuuii.[[poBoauTh, HAOMIOJaTh M ONMUCHIBATH XUMHYECKUH SKCIIEPUMEHT C
COOJTIOICHU- €M TPaBHJI TEXHUKHU Oe3omacHocTh. PacriosHaBaTh ocdar-1noHbl

43. Yruepon

XapakTepu3oBaTh CTPOCHHE, AJUIOTPONHIO, (PU3UUECKHE M XUMHUYECKHE CBOMCTBA, MOyYeHUE U TPUMEHEHHe aMop(dHO-
r'0 yIJiepojia ¥ €ro COPTOB C HCIIOJIb30BAHUEM PYCCKOT0 (POTHOI0) sI3bIKa U sI3bIKa XMMHUU. CpaBHUBATH CTPOEHUE U
CBOIiCTBa anMasa 1 rpaduta. ONHCHBaTH OKMCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA yriepona.[IpoBoauTs,
Ha6JHOZIaTB M OITMCBIBATh XUMHYECKHH OKCIICPHUMEHT C CO6JHOJIGHI/ICM IIpaBUJI TCXHUKH 0e30MmacHOCTH

44. Oxcuapl yriepoaa

XapakTepu3oBaTh cOCTaB, (PU3NYCCKUE U XMMHUECKUE CBOMCTBA, MTOJyYCHHE U TPUMEHEHUE OKCHJIOB yIjIepoa ¢
HCTIONIH30BAaHUEM PYCCKOTO (POITHOIO) SI3bIKA U SI3BIKA XUMHH. Y CTAaHABINBATH IPUINHHO-CIICICTBEH HBIC CBSI3U MEXKITY
BHJIAMU XUMHUYECKHUX CBS3EH, TUTIAMH KPHCTAJUIMYECKUX PEUIETOK OKCUJIOB yriiepoJia, uX (pu3nde CKUMH 1
XUMHYECKUMH CBOHCTBaMHU, a Takke mpruMeHeHneM. CoOIroaTh mpaBuiia TEXHUKH 0€30MaCHOCTH MPHU MCIIONb30BaHUN
reqHoro otoruieHns OKa3pIBaTh MEPBYIO MOMOIIb PU OTPABICHUH YrapHBIM ra3oM. [IpoBonnTs, HaOMIOATE U
OIMCHIBATh XUMHUYECKHH 3KCIIEPUMEHT C COOIIOEHUEM TTPAaBUJI TEXHUKU 0€30IacCHOCTH

45.YronpHas KACIIOTa U €€ COIU

XapakTepu3oBaTh COCTaB, (PM3NUECKHE U XUMUYECKHE CBOWCTBA, TIOTy4IeHNE U IPUMEHEHNE YTOIbHOIN KUCIIOTHI U e
coJeii (kapOOHATOB M THAPOKAPOOHATOB) C HCIIONB30BAHNEM PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XHUMHUH.
WnmocTpupoBaTh 3aBICHMOCTD CBOMCTB COJIEH YTONBHOM KHCIOTHI OT WX cocTaBa. OOBACHATH, UTO TAKOE KECTKOCTh
BO/IBI. Paznnuath BpeMEHHYIO M MIOCTOSTHHYO KeCTKOCTh BOABL. [Ipemnmarats criocoOsl ycTpaHeHUS KECTKOCTH BOIBI.
[IpoBoanTh, HAOMIOAATH M OMUCHIBATE XUMUYECKAN SKCIIEPUMEHT C COOIIOIEHNEM MPABHII TEXHUKH O€301TaCHOCTH.
PacrioznaBaTh KapOOHAT-HOHBI. BEITOMHATE pacdYeThl IO XUMUYECKUM (POpPMYJIaM B ypaBHEHUSIM PEaKIluii,
MIPOTEKAIOIINX C YIaCTUEM COEUHEHHH yTiaepoa

46. Kpemuuit

XapakTepu30BaTh CTPOCHHE aTOMOB M KPHCTAIJIOB, pU3NYECKNE U XMMUYECKHE CBOMCTBA, TOMyYeHNE U IPUMEHCHHE
KPEMHUS C UCTIOJIb30BAHUEM PYCCKOTO(POIHOI0) SI3bIKA M S3bIKa XMMHUH. Y CTAHABIUBATh NPUUYNHHO-CIIEICTBEH- HbIE
CBSI3U MEXIy CTPOEHHEM aTOMa, BUAOM XUMUYECKON CBSI3U, TUIIOM KPUCTAJIMUECKOH PEIIeTKH KPEMHUS, €ro
(M3NYIECKIMH U XUMHYECKUMH CBOMCTBaMU. BBIMOMHATE pacdyeTsl IO XUMHYECKUM (OpMYyJiaM B ypaBHEHHUSIM pPeakiuii,
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MOPOTCKAOIIUX C YH4aCTUEM KPEMHUS U €TO COCI[I/IHCHI/Iﬁ

47.CoenuHeHHs] KpeMHUS

XapakTepu3oBaTh COCTaB, (PM3NYECKUE U XMMHUYECKHE CBOMCTBA, TIOTYYCHUE U IPUMEHEHUE COSAMHCHUN KPEMHHUS C
HCITOJIb30BAHUEM PYCCKOTO (POIHOrO0) SI3bIKA U A3bIKa XuMuu. CpaBHUBATH TUOKCHIBI yTiiepoaa u KpeMHusl. OMUCHIBaTh
BKHCUIIIME TUITBI TPUPOTHBIX COSTUHEHHI KPEMHUS KaK OCHOBHOTO 3JieMeHTa JiuTocepsl. PacriosHaBaTh CUMKar-
HOHBI

48.CunmkaTHast IPOMBIIUIEHHOCTh

XapakTepu3oBaTh OCHOBHBIE CHUIMKATHBIE POM3BOJICTBA. PacKkphiBaTh 3HAUEHUE CUIIMKATHBIXMATEPHUAJIOB B HAYKE,
SHEPIr'eTUKE,MEAMIIMHE U IPYTHX 00JIacTAX

49.0000111eHHE 110 TEME
«Hemertauisn)

[IpoBoaMTE OIIEHKY COOCTBEHHBIX JOCTH)KEHHI B YCBOCHHH TeMbl. KOppEKTHPOBATh CBOM 3HAHHMSI B COOT BETCTBHH C
IJIAaHUPYEMBIM pe3an)TaT0M.Honyanb XUMHUYCCKYTO I/IH(i)OpMaIlI/II/I 13 pas3jinM4YHbIX UCTOYHUKOB. Hpe]Z[CTaB.HﬂTB
nHpopMaIuio 1Mo TeMe «Hemeramsry B BuIe TaOIUII, CXEM, OITOPHOT'0 KOHCIIEKTa, B TOM YHCIIE C TIPH - MCHEHHUEM
cpeacts UKT

50.KontponsHas padora Ne3 mo
Teme «Hemeramisny

51.Pemenne KCepUMEHTAITLHBIX
3aja4y no teme «lloarpymnmna
TaJIOr€HOB»

DKCIEepUMEHTAIILHO MCCIIEeIOBATh CBOMCTBA HEMETAIIIOB U X COCAMHEHHN. PermaTh SKcriepuMeHTa IbHbIC 3a1a49y 110
teme «lloarpynma ramoreHoBy. OOpamarbes ¢ 1a00paTOpPHBIM 000PYI0BAaHUEM M HATPEBATEILHBIMU ITPHOOpPaMH B
COOTBETCTBHU C ITPaBUIIAMHU TEXHUKHU Oe3omacHocTH. HabmoaaTs 3a cBOMCTBAMHE TaJIOT€HOB, MX COSMHECHUH 1
SIBIICHUSIMHE, TIPOUCXOIAIMMU ¢ HUMH .ONUCHIBATh XUMUYECKHI SKCIIEPIMEHT € TIOMOIIBIO0 PYCCKOTO (POIHOTO) SI3bIKA U
sI3bIKa XUMHUH. DOPMYITHPOBATEH BHIBOJIBI TIO PE3yIIbTaTaM MPOBEACHHOr0 SKcnepuMenTa. COTpyIHHYATh B TIpoliecce
y4e0HOT0 B3aMMOJICHCTBHS IPU paboOTe B TpymIax

52.Pemmenne sKCiepuMEHTaIbHBIX
3aaa4 no teme «Iloarpynna
KHCIIOPOJIa

DKCIIepUMEHTAIBHO UCCIIEN0BATh CBOWCTBA HEMETAJUIOB 1 MX COSTMHEHHH. PemarTs skcrepruMeHTaIbHbIC 33/1a9H 110
teme «lloarpymma kucaopoma».opamaTscs ¢ 1abopaTopHBIM 000PYOBAHHEM M HarpeBaTENbHBIMH MPHOOpaMH B
COOTBETCTBHU C TIPaBUJIAMH TEXHUKH Oe3zormacHocTH. HabmonaTh 3a cBOMCTBaMH cephbl, €€ COSAMHEHUH U SIBIICHHUSIMH,
MPOUCXOAAIIMMH ¢ HUMH.OTIMCHIBATH XUMUYECKUH SKCIIEPUMEHT C IOMOIIBIO PYCCKOT0 (POIHOrO0) S3bIKA U S3bIKA
xuMun QopMyTHpPOBATh BEIBOJBI T10 PE3YJIbTaTaM IIPOBEJCHHOr 0 SKCriepuMeHTa. COTpyJHUYATh B IIpOIecce y4eOHO- T'o
B3aUMOJICHCTBHS IIPH paboTe B rpymmax

53.Ilony4enue, cobupanue u
pacro3HaBaHuE ra3oB

[lony4ats, coOupaTh 1 pacro3HaBaTh BOIOPOA, KUCIOPO, aMMHAK U YIJIeKHCbIi ra3.O0pamarscs ¢ 1abopaTopHBIM
000pyIOBaHMEM U HarpeBaTebHBIMH IIPHOOpaMH B COOTBETCTBUU C ITPAaBUIIAMU TEXHUKH Oe3onacHocTu. Habmonate u
OIMCBIBATh XMMUYECKHI SKCIIEPUMEHT C IIOMOIIBIO PYCCKOT0 (POAHOTO) SI3bIKA U sI3bIKAa XUMUN POpMyIHpOBaTh

62




€9

BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOT0 dKcrepuMenTa. COTpyIHHYaTh B mpolecce yueOHOro B3auMOICHCTBHS TIPH
pabore B rpynmax

54.YraeBoaopoast

XapakTepu3oBaTh OCOOCHHOCTH COCTaBa U CBOWCTB OPTaHUYECKUX COSNUHEHUI. Pa3inuath nmpeaenbHbie U HEMpeIelb-
HBIC YIJIEBOAOPOABI. Ha3biBaTh U 3anuchiBaTh (POPMYIIBI(MOJICKYJIIPHBIC U CTPYKTYPHBIC) BaKHEHUIITMX MPEIACTaBUTEICH
yriesonopoaoB.IIpeanaraTs SKCIEPUMEHT 1O PACIIO3HABAHUIO COCAMHEHHUI HelpeaenbHOro crpoenus. Habmoaats 3a
XO0JI0OM XMMHYECKOT'0 DKCIIEPUMEHTA, OIMCHIBATH €r0 U JIENIaTh BHIBOJIBI HA OCHOBE HAOII0IcHH. DUKCHPOBATH
pe3yabTaThl IKCIEPUMEHTA C TIOMOIIBIO PYCCKOro (POIHOr0)s3bIKa, a TAKKE C IIOMOIIBI0 XUMUYECKUX (GOPMYJI H
ypaBHEHUI

55.Kucnopoacoaepxariie
OPTaHUYECKHE COCTUHCHHUSI

XapaKTepu30BaTh CIIUPTHI KaK KUCIOPOCOAepKallue opranndeckue coenuuenus. KinaccuduimpoBars ciupThl O
aToMHOCTH.Ha3bIBaTh MpeicTaBUTENIEH OIHO- U TPEXATOMHBIX CIIUPTOB U 3alIMCHIBATH HX (popMyIbl. XapakTepu30BaTh
KHMCJIOTBI KaK KHCJIOPOJICOEpKAIIME OpraHuuecKue coennHenrs. HaspiBaTh npencraBuTeneil npeaeinbHbIX U
HerpeelbHBIX KApOOHOBBIX KHCIIOT U 3aIHMChIBATh X (OpMyIbl. XapaKTepu30BaTh )KUPHI KaK CIOXKHBIC 3QHpEI, a
MBLTA — KaK COJIM KapOOHOBBIX KHUCIOT

56.A30TCconepKaIye opraHunIecKue
COC/IMHEHUS

XapakTepu30BaTh aMUHBI KaK COZIEp KaIlie aMUHOTPYIIITY OPTaHUYEeCKHE COSANHEHN. XapaKTepru30BaTh
aMUHOKHCIIOTHI KaK OpraHu4eckre aMm(poTepHble COeTUHEHMs, CTOCOOHBIE K PEaKIFIM IMOMKOHAeHcaun .OnMICchBaTh
TPH CTPYKTYPHI OETTKOB M X OMOIOTHYECKYIO poiib. Pacrio3HaBaTh OEIKHU C MOMOIIBIO IIBETHRIX PEaKIIU

57.Ilepuoguyeckuii 3aK0H U
ITepuoanueckas cucrema

. Y. MenneneeBa B CBETe
TEOPUH CTPOEHUS aToMa

IIpencrapmsts uHGOpMaIio Mo Teme «lleprogmaeckuii 3akon u [leproamdeckas cucrema JI. 1. MennaeneeBa B cBere
TEOPHH CTPOEHHS aToMa» B BUE TaOIHIL,CXEM, OIIOPHOTO KOHCTIEKTa, B TOM YHUCIe ¢ mpuMeHeHueM cpenctB UKT.
BreImonHAT TeCTOBBIE 3a/1aHUS TIO TEME

58.Bunpl XUMHAYECKHAX CBSI3EH U
THUIIBI KPUCTAINTHYECKIX PEIIETOK.
B3anMocBsi3b CTpoeHUS U
CBOICTB BEIIIECTB

[IpencraBnsaTs nHbOpMAIHIO IO TeMe « BHIIBI XUMHUYECKUX CBS3el W THITHI KPUCTATMIECKUX peleTok. B3anmocss3b
CTPOCHUS U CBOWCTB BEIIECTB» B BHJIE TAOJHUII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHcie ¢ mpuMeHeHneM cpeacts MKT.
BrImoHATH TECTOBBIE 3a1aHUS TIO TEME

59.Knaccuukanys XuMHIeCKIX

peakuuii o pa3IuYHbIM IPU3HAKAM.

CKOpOCTh XUMHUYECKUX PEAKIUI

[Ipencrasnare nadopmanuio no Teme «Knaccuduranuss XuMUIECKUX peakLni 110 Pa3IMYHbIM [IPU3HAKAM. CKOPOCTb
XUMHYECKUX PEaKIHiDy B BUAE TaOJIHI, CXEM, OITOPHOT'0 KOHCIIEKTa, B TOM YHcIe ¢ mpuMmeHerneM cpencts MKT.
BbInonHATE TecTOBBIE 3a1aHMs 110 TEME

60.Iuccouuanys 31eKTPOIUTOB B
BOJIHBIX pacTBopax. oHHbBIE
YpaBHEHUS peaknui

XapaKTepI/BOBaTI) O6H.[I/Ie, 0COOEHHBIE U HUHAUBUAYAJIbHBIC CBOMCTBa KHCJIOT, OCHOBaHHﬁ, coyel B CBETE TCOpUHU
SHGKTPOHHTHQCCKOﬁ JAUCCoranumn. AprMeHTI/IPOBaTB BO3MOKHOCTb IMTPOTCKAHUSA XUMHNYICCKUX peaKLII/Iﬁ B paCTBOpax
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DJICKTPOJIUTOB, UCXOOA U3 YCJ]OBI/Iﬁ

61.0OKxHuCINTENBLHO-BOCCTAHOBH-
TEIbHBIE PEAKIIUH

XapakTepru30BaTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN, OKUCIUTEIb U BOCCTAHOBUTENb. OTJIMYATh ATOT THIT
peakiuii oT peakiuii 0OMeHa.3aMCchIBaTh YpaBHEHHS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA C TIOMOIIBIO
3JICKTPOHHOTO OaaHca

62.Knaccudukanys 1 CBOHCTBA
HEOPTaHWYECKUX BEIIECTB

KnaccudunmpoBaTh HeopraHudeckue BelecTBa Mo cocTaBy U cBoiicTBaM [IpuBOIUTE TpUMeEpHI IPEACTaBUTEINCH
KOHKPETHBIX KJIACCOB U TPYIII HEOPraHUYECKUX BELIECTB

63.TpeHuHT-TECTUPOBAHUE 110
Bapuantam [ A

BBITTOJTHATH TecThl B popmate OI'D 3a Kypc OCHOBHOI MIKOJIBL. AJIEKBATHO OILICHUBATh CBOM YCIIEXH B OCBOCHUU Kypca
OCHOBHOM HIKOJIbI. APTYMEHTHPOBAHHO BEIOMPATh BO3MOKHOCTE caun OI'D mo xumuu. [IpoennpoBaTh
COOCTBEHHYI000Pa30BaTEIbHYIO TPACKTOPHIO M0 U3YUCHHUIO XUMUH B CPEIHEH IIKOJIE

65.MToroBasi KOHTPOJbLHAS
padoTa mo Kypcy xumuu 9 kiacca

66.XuMus 1 3/T0POBbE.

67.beiTOBas XUMu4ecKas
rpaMOTHOCTh. BrusHue
XUMHYECKOTO 3arpsi3HEHUS Ha
OKPYKAIOITYIO CPexy

68.BpICOKOMOTIEKYIISIpHEIC
COC/IMHEHMUSI.

[IpencraBnsars nabopmarwio o TeMe ¢ npumenenueM cpeacts UKT Corpynaudars B mporecce yaeOHOro

B3aMMOJICHCTBHSI IIPH PabOTE B TpyIIax
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IIpuaoxenus k padoyeii nporpamMmme

KaﬂeﬂnapHO-TeMaaneCKoe IJIAaHUPOBaHUE Kypca «Xumusa» 9 Kiacca
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Ne MeranpeaMeTHbIE Pe3yJabTAThl
JIMYHOCTHBI
Tema ypoka, IIpenmeTHbIe KommyHnuk
Coaep:xxanne ypoka PerynstuBunie | Ilo3naBaresibHbIe e
n/t | o/ THII ypOKa pe3yJabTaThl aTHUBHbIE
Yy YV pe3yJbTaThI
YV
Tema 1.BBenenue. O0masi XapakTePUCTUKA XUMHUYECKHUX JIEMEHTOB M XMMHYECKUX PeaKIuid.
Ilepuoauyecknmii 3axkon u Ilepuommueckasi cucrema xumuyeckux 31eMeHToB 1. U. Menaeneea(114)

1-2 | 1-2 | Xapakrepuctu | XapaKTepUCTHUKA dJIEMEHTA Hayuamca: Onpenensats CtaBuTh YuebHoe dopmupoB
Ka 110 €ro MOJI0XKEHHUIO B XapaKTepu3oBaTh 1Iey, BOIIPOCHI, COTPYAHUYECT | aHUE
xumuueckoro | [lepuonnyeckoii cucreme XMMUYECKHE dIIeMeHTbI 1-3 MJIAaHUPOBATH yMeHune BO C YUUTEJIEM | OTBETCTBEH
SIIEMEHTA Ha XUMHYECKHX 3JIEMEHTOB —TO HIEpHOZA 1o 1X IyTH ONPENIEIATH u HOTO

nonoxenuto [ICXHD JI.1. OHSTUS
ocHoBanuu ero | JI. 1. Menneneesa. Mereneesa JIOCTUKEHUS ’ CBEpCTHUKAMHU | OTHOULIEHUS
. . N BaTh .
nonokeHus B | CBOICTBA OKCUIOB, KHCIOT, | 1 TeJICH; co3/taba ; K YUCHHIO;
n . 2 ony4am 803MOANCHOCHIb 0000111eH S,
lepriozeck | OCHOBAHMH M CONEH B CBETE | v uympca; omuceBaTs - yCTAHABIHBATS ¢dopmynmupoBa | popmupona
oM TEOPHH DICKTPOTUTHICCKON | y3yyenmble 0GbEKTHI KaK KOHTPOJIUPOBAT | prn oo Th U HHE
cucTemMe JMCCOLMALMU U OKUCIIEHUS- | CHCTEMBI, PUMEHSIS JIOTHKy | b M OLIEHMBATh CMBICTIOBOE apryMEHTHUPOB | YOKICHHO
J. Y. Mennen | BOCCTaHOBJICHUSI. CHCTEMHOI'0 aHaJlu3a CBOM JEHCTBUS YyTeHHne aTh CBOE CTH B
eeBa JdemoncTpannu. Monenu KJIacCU(UIIMPOBA | MHEHHE [IO3UTUBHO
aTOMOB 3JIEMEHTOB 1—3-10 Tb, i ponn
TEepUOIOB CaMOCTOATCIBHO XVMUH B
BBIOMPATH SKH3HU
KPUTEPHUH IS obIecTBa:
KJIaCCH(UKAIUH (bopMupoBa
YCTaHaBJIMBAaTh PMHIP
MPUYUHHO- Hue
CIIC/ICTBEHHBIC I103HaBaTCII
CBSI3U, CTPOUTH BHBIX
JIOTUYECKOE WHTEPECOB
pacCyxacHue, 1 MOTHBOB,
YMO3aKJIIOYE€HHUE, HaIlpaBJIcH
JIeNaTh BBIBOAbI HBIX Ha
YMCHHC H3y4YeHUE
MIPUMEHSTb, M
co31aBaTh U
peoOpa3oBhIBATH
3HaKU U
CHUMBOJIBI, MOJIETN
U CXEeMBbI JJis
pelieHus
Y4eOHBIX H
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IIO3HaBAaTCIbHBIX
3aga4

OCYILIECTBIIATh
TTOUCK
WHpOpPMaIUH B
Pa3IMYHBIX
HCTOYHHUKAX
Amdorepusie | [loHsiTHe 0 MEpeXOAHBIX Hayuamcs: Onpenensth BoisaBasTh VYuebHoe dopmupoB
OKCHUJBI U JJIEMEHTAaX. XapaKTCpU3OBaThb LeJ, IPUYUHBI 1 COTPYAHUYECT | aHUEC
THAPOKCUIIBI AMQOTEPHOCTS. XMMUHECKHE CBOHCTBA TJTAaHUPOBATH CIIEJICTBHS, BO C yUUTENIEM | MO3HaBaTeNl
I'enernueckuii psig aM(OTEPHBIX OKCHIIOB M IIyTH JI€NaTh BBIBO/I; u bHBIX
TUAPOKCHUI0B; UCIIOJIb30BATh
MIEPEXOHOTO AJIEMEHTA. JIOCTHIKEHUS JlaBaTh CBEPCTHUKAMH | WHTEPECOB
Ipy XapaKTCPUCTUKE o
JlaGopaTopHble ONBITHI. BEIIECTB MOHATHE 1enei; oTpeneneHus 1 MOTHBOB;
1. Ilonmy4enue «aM(OTEPHOCTE, - TIOHSTHSIM MOHUMAaHUS
THJIPOKCH/IA INHKA MPOBOJHTH OTBITH KOHTPOJUPOBAT HEOOXOJTM
HNCCIICO0OBAHUEC €TI0 MOATBEPKIAIOIINE b U OLICHUBATH 0OoCTHn
CBOWCTB XUMHYECKHE CBOMCTBA CBOHU JIEHCTBHS BBITTOJTHEHN
aM(OTEPHBIX OKCHJIOB U U IIpaBUJL
TH/IPOKCH/IOB; Oe3omacHor
Honyltam BO3MONCHOCMb 0
Hayuyumucs.: 0CO3HaBaTh HUCIIONB30BAa
3HAUCHHE TCOPETHUCCKAX .
3HaHWUU U1 IPAKTUIECKOU
JCATCIIBHOCTH YCJIOBCKA BeIeCTB
[Tepuomuueck | Ileprogmdeckuit  3akoH w | Haywamcs: onuchIBaTh U Onpenensats JlaBaTth ®opmynupoa | PopMuUpPOB
ul 3akoH u | Ilepronnueckas cucrema | XapakTepU3OBaTh LIENH, OIpeneneHus Tb U a”ue
[lepuonnyecka | XUMHYECKHX 3JIEMEHTOB Tabanyio Gopmy [ICX3 IJIAHUPOBAThH MTOHSATHUSM,; apryMEHTUPOB | OTBETCTBCH
A cucTeMa J1. . Menpieneesa. AU Menneneesa; nenate | oy aHAIU3UPOBaTh, | aTh CBOE HOTO
. . Mengen | Hdemoncrpanuu. Pasnuunbie y]:():aKgKe)qe:H: Z JIOCTHKEHUS CpaBHUBATb, MHEHUE; OTHOLIEHUS
€eBa B CBETE (hopMmBI TaOIHUIL Z(Bgﬁlc(;pxﬂl;xlel{c;? Tenei; KnaccuuuupoBa | GpopMynupoBa | K YUEHHIO;
YYEeHus 0 [leproanyeckoi CHCTEMBI. >IICMEHTOB C yBETHUCHIEM | Tb (DaKTHI 1 Th BOIIPOCHI ¢dhopmupoBa
CTPOCHUHU JlaGopaTopHbie ONBITBL. | 5o00108 ATOMHBIX SIED. KOHTPOJIUPOBAT | SIBJICHUS HUE
aToMa 2. MonenupoBaHue _ | Hoayuam sosmoarcnocme b 1 OLICHUBATh Mo3HaBaTeN
nocrpoenus Ilepnonmaeckon | AysumbCs”, TIPUMEHSTS CBOH JISHCTBHS BHBIX
cucrembl JI. 1. Menneneesa | 0000 o 32KOHOMEpHOCTSX WHTEPECOB
Y MOTHBOB

TIEPUOJNYECKON CUCTEMBI
XAMHYECKUX DJIEMEHTOB IS
00BSICHEHVSI ¥ TIPEABUICHHUS
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CBOMCTB KOHKPETHBIX
BCIICCTB

Xumuueckast Xumudeckass — opraHusanus | Hayuamca: Onpenensith YwMerhb co3gaBaTh, | YuebHOE dopmupos
opraHu3anus JKUBOM M HE)XMBOW IIPUPOABI. | XapaKTepHU3oBaTh LNy, MPUMEHAITH U COTPpYIHHUYECT | aHHE
KUBOU n | XuMHUYEcKHuil cocTas XUMHHCCKIN COCTAB KUBOU | yaHupoBaTh MpeoOpa3oBBIBATH | BO C YUUTENEM | OTBETCTBEH
HEKMBOI A1pa, MaHTMM W 3eMHol | *ICTKH, COCTaB iipa, Iy TH 3HAKM U u HOTO
MaHTUHN 3EMHOU KOPBGI;
MPUPOJIBI KODBI. XuMuueckue TToavudm sosmoncHomE JIOCTHIKEHUS CUMBOJIBI, MOJICNIA | CBEPCTHUKAMH | OTHOIICHUS
DJIEMEHTHI B KIETKAX KUBBIX 4 ) Lemnei; U CXEMBEI IS K YUCHHUIO;
HAY4YUmuvCs. 06T>HCHHTL MHUp
OpPraHu3MoB. ~ Makpo- | | ¢ ourn 3peHIs XHMHH - peleHus ¢dhopmupora
MHUKPO3JIEMEHTHI. KOHTPOJIUPOBAT | y4eOHBIX U HHE
JleMoHCcTpanuu. Mogens b ¥ OI[EHUBATD MMO3HABATEILHBIX IMO3HABATEN
CTPOCHHUS 3E€MHOr0 Iapa B CBOH JIEHCTBUS 3a7a4 BHBIX
MOMEPEUHOM pa3pese HWHTEPECOB
1 MOTHBOB
Knaccudukarn | O6o0menne cBepenmnit o | Hayyamca: ycranapnusate | OmpenensiTh CocTaBisiTh Yuebuoe dopmupoB
us XUMHUYECKUX cakuusgx. | NPUHAICKHOCTD e AJITOPUTM COTPYJIHUYECT | aHWUE
) M
XUMHUYECKUX Knaccudukarus XUMHHCCKOM pEaKinu K MJIaHUPOBATH JIEUCTBUS BO C YUUTEIIEM | OTBETCTBEH
peaxuuii mo XAMAYECKIX OIPCACICHHOMY THITY ITO yTH KnaccupUIMpoBa | U HOTO
N OIIHOMY U3
pa3IHIHBIM peaknumii 1O  PasTUIHBIM Kiaccn}(]bI/IKauHOHHLIX JIOCTHIKEHHUS Tb (haKThI 1 CBEPCTHUKAMH | OTHOIICHHS
OCHOBaHHIM OCHOBAaHHSM: COCTaBy | IpHaEAKoB: 1) 0 THCIy LeJIEH; SBIICHUS K YUCHHIO;
“UCIy  pCarMpylomiuX M | cocrapy MCXOMHBIX BEIIECTB | hopmuposa
obpa3y- U MIPOJYKTOB PEaKIUK KOHTPOJIMPOBAT HHC
OIMUXCA BCIICCTB, (peaKI_II/II/I COCTUHEHUS, b ¥ OLICHUBATD IIO3HaBaTeII
TEIIOBOMY 3¢ deKTy, | pasnokeHus, 3aMeNIEHUs U CBOH NeiiCTBHA BHBIX
HaIpaBJIEHUIO, HW3MEHEHH ; HHT B
aIpaBJIEHHUIO 3MEHEHNIO | O0MeHa); epeco
cTereHeit 2) 110 BBIJIENIEHUIO WITH ¥ MOTHBOB
OKHCIICHHUS DJI€EMEHTOB, | TOTTIOMICHHIO TCIIOTHI

00pa3yIoNmx pearupyrome
BelecTBa, (hase, UCIONIb-
30BaHUIO KaTaan3aTopa.
JlabopatopHbie ONBITHI.
3. 3amernieHue KeEIIe30M
MeJIM B pacTBOpe CyibdaTa
menu (11)

(peakiuu SK30TePMIYECKIE
U DHJIOTEPMUIECKHE);

3) 110 U3MEHEHHIO CTEIEHEH
OKHUCIICHHS XUMHUYECKHX
SJIEMEHTOB (PeaKInu
OKHCIIUTEIBHO-
BOCCTaHOBUTEIIHHEIE);

4) o o6paTUMoCTH
rporiecca (peaxium
o0paTHUMBIC U
HEoOpaTHMEIE);
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Honyuam eo3moorcnocme
HAY4UbCsL: COCTABIIATH
MOJICKYJISIPHBIC U TTOJTHBIC
WOHHBIC YPABHEHUS 110
COKpAIIICHHBIM HOHHBIM
YpaBHCHHUSM.

ITonsiTue

0 CKOpOCTH
XUMHUYECKOH
peakuu

ITonsitue 0 CKOpPOCTH
XUMUYECKOU peakuuu.
@akTopbl, BIMAIONIME HaA
CKOpOCTh XUMUYECKIX
peaKui.

JdemoHcTpanuu.
3aBUCHMOCTH CKOpOCTH

XUMUYECKOU peaklnu
-OT NPUPOJBI PEATUPYIOIIUX

BEILIECTB

- oT KOHIICHTpAI[UH
pearupyroImx BEIecTs.

-0T IUTOIIA N
COIPUKOCHOBCHHUS
pearupyonmx BEILIECTB
(«xwTISTIII

CIToM

-OT TeMIepaTyphl pearupy-
FOIIIX BEIIECTB.

JlaGopaTopHbie ONBITHI.
4. 3aBUCUMOCTb

CKOPOCTH XUMUYECKOU
peakuuu oT MIPUPOABL

pearupyonumx BeIIeCTB Ha

mpuMepe  B3aUMOZIEHCTBUS
KHUCJIOT C

MeTalaMH. 5. 3aBUCHMOCTE
CKOpOCTH XAMUYECKOH

PCaKIM OT KOHIICHTPALUH

Hayuamca: Ha3bIBaTh
(akTOpHI, BIUSIONIE HA
CKOpPOCTh XUMHUYECKOH
peakiu U 00BACHSITH UX
BIIMSIHHE Ha CKOPOCTh
XUMUYECKON pEaKLUH;
Ha3bIBaTh (HaKTOPBHI,
BIIUAOIUE HA CMELICHUE

XUMHUYECKOI'0 paBHOBECHUS.

Honyltam B803MOIHCHOCMb
Haydyumscs.

MPOrHO3MPOBATh
pe3yNIbTaThl BO3ICHCTBUSA
pas3nuHbIX (PaKTOPOB Ha
U3MEHEHHE CKOPOCTH
XUMUYECKON pEeaKLnu;
HPOrHO3MPOBATh
Pe3ynbTaThl BO3ACUCTBUS
pa3nu4HbIX (HAKTOPOB Ha
CMEIIEHHE XUMHIECKOTO
paBHOBeECHS

OrnpenensaTs 1end,
IJIAHUPOBATH ITYTU
JTOCTHOKEHUSI
LeIeit;

— KOHTPOJIUPOBATH
" OIICHUBAThH CBOU
JICHUCTBUS

Co3naBarts,
MPUMEHATh |
peoOpa3oOBHIB
aTh 3HAaKH W
CUMBOJIBI,
MOIEIH IS
pelieHus
yaeOHBIX u
MOo3HaBaTEIbH
BIX 33124,

— Yuebnoe
COTPYIHHAYECT
BO C YUHTEIIEM
nu
CBEPCTHUKAMHA

Oco3HaBar
b €UHCTBO
n
LETTOCTHOCT
b
OKPY>KaFOIII
ero Mupa,
BO3MOYKHOC
TH €70
IMO3HABaeM
OCTH 1
00BIICHUMO
CTH Ha
OCHOBE
IIOCTYDKEHH
U HayKu.
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pearupyrommx BeELECTB Ha
puMepe  B3aUMOCHCTBUSA
LIMHKAa C COJITHOM KHCIJIOTOU
Pa3IMYHON KOHLIEHTPALUHU.

6. 3aBUCHMOCT  CKOPOCTH
XUMUYECKOM  peakuuu  OT
IJIOIAU COIIPUKOCHOBEHHS
pearupyronmx BEILIECTB.
7. MogenupoBaHue
«KHTISIIEro

8. 3aBucuMOCTb
CKOpPOCTH XUMHUYECKOU
peakmuu  OT TeMIepaTypsl
pearupyronmx BeecTB Ha
IIpUMEPE  B3aUMOACHCTBUS
oKcuaa menu (I1) c
pacTBOPOM CEPHOM KHCIIOTHI
pa3IMYHON TeMIEepaTyphl

CJ10s».

KartanuzaTtopsl

Karanuzatopsl u Katayius.
HNHrHOuTOpHI.
AHTHOKCHUIAHTEI.
JeMoHcTpanuu.
I'omorenssIi u
reTepOr eHHbIH KaTaJn3bl.
depMeHTaTUBHBIN

kKaTtanms. MHrnbupoBanme.
JlaGopaTopHbie ONBITHI.
9. Paznoxxenue

MEepOKCHAa  BOAOpOIa €

MIOMOIIIBIO0 OKCHJAa MapraHIia
av) u KaTaJlasbl.
10. OOHapyxeHHE KaTayias3bl
B HEKOTOPBIX ITHIIEBBIX
MPOIYKTAaX.

11. MarnbupoBaHue B3auMo-
JeHCTBUS KUCIIOT c
MeTaJUIaMH U YPOTPOITHHOM

Hayuamca: ncions3oBaTh
MIPY XapaKTEPUCTUKE
[IPEBPALLECHUN BELIECTB
TIOHATHS «KaTaJlu3aTopy,
«MHTHOHUTOPY,
«aHTHOKCHUIAHTEBDY,
MPOBOJUTH HECTIOKHBIE
XHUMUYECKHE OMNBITHI
HAOIIOAEHNS 3a
W3MEHEHHUSMHU CBOMCTB
CBOMCTB BEIIECTB B
TIpoLIecCcE PEBpAICHUN,
cobmonate npasmwia Th u
OT.

Tonyuam 6o3moorcHocmy
Hay4umscs: TPAaMOTHO
o0paIaTecs ¢ BEMIeCTBAMHU
B OBCEIHEBHOM XU3HU

OrnpenensaTs 1enH,
TUTAHUPOBATD MTYTH
JIOCTHIKEHUS
eIeit;

— KOHTPOJIMPOBATH
1 OLIEHUBATh CBOM
JIEACTBUSA

CO3J1aBaTh,
NPUMEHSTh U
peoOpPa3OBBIB
aTh 3HAKH U
CHUMBOJIBI,

MOJICITH u
CXEMBI JUTSt
peleHus

YIeOHBIX u
MO3HABATEIHH
BIX 33134,

— YyebHoe
COTPYAHHYECT
BO C YUHTEIIEM
"
CBEPCTHUKAMU

Oco3HaBart
b €IMHCTBO
"
LIEJIOCTHOCT
b
OKPY>KaroIIl
€ro Mupa,
BO3MOIKHOC
TH €ro
IMO3HAaBaEM
OCTH U
00BSICHUMO
CTH Ha
OCHOBE
JIOCTHOKEHH
U HayKu.
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9- | 9- | OboOmenne n | Ypok-ynpaxHeHHE ¢ | Hayuamcsa: 06006mwats Onpenensats nenu, | - — YueOHoe -

10 |10 | cucremaTusal | HCIOJB30BaHHUEM SHaHHA W MPEACTABIIATE HX IJIAaHUPOBATh ITyTH | YCTAHABIUBAaTh | corpyaHuyect | @opmupos
Ys 3HAHWUH 10 | CAMOCTOSITEIBHON padoThl o | XM, TaOJIHIL, PE3CHTAMA | nocTinKeHMs MPUIUHHO- BO C YUUTEIIEM | aHHE
Teme BBITIOJIHEHHIO TIPOBEPOYHBIX Heneid; CIIE/ICTBEHHBIC | U OTBETCTBEH
«BBenenue. TECTOB, 3aJjaHu i 17§ — KOHTPOJIMPOBATh | CBSI3U CBEPCTHUKAMHU | HOTO
O6mmas yIIpa>KHEHUH Y OLICHUBATh CBOM | — BBISIBIIATH ; OTHOIIICHUS
XapaKTepUCTH JEUCTBUS B3aMMOCBSI3H, | OPMYJIHMPOBA | K YUCHHIO;
Ka XHUMH- yCTaHaBJIMBaTh | Th, TOTOBHOCTH
YEeCKUX aHAJIOTHH apryMeHTUPOB | U
JJIEMEHTOB | aTh U | crioco0HOC
XUMHYECKUX OTCTauBaTh TH K
peakuuii. CBOE MHEHHUE, | CAaMOpa3BUT
ITepuoanueck HIO U
ui camoo0pa3
3aKOH 17§ OBaHUIO
[Tepnonnuecka
s crcreMa
XUMHYECKUX
3JIEMEHTOB
. Y. Mennen
eeBay

11 | 11. | KonTponbHas Hayuamcs: npuMeHsTh OrnpenensaTs 1enw, -
pabota no IIOTY4CHHBIC 3HAHWA 1 IUIAHUPOBATH ITYTH ®opMupoB
Teme chopMHUPOBAHHEIE YMEHHS JOCTYKEHUS aHue
«BBenenue. ZUISL PEMICHHS y1eOHbIX TIEIeH; OTBETCTBEH
Oo6mas sajad — KOHTPOJIHPOBATH HOTO
XapaKTepUCTH Y OLIEHUBATh CBOM OTHOIIIEHUS
Ka JEHCTBUS K YUCHHUIO;
XUMHUYECKUX TOTOBHOCTH
JJIEMEHTOB W u
XUMHUYECKUX crocobHOC
peakLuid. TH K
[epronnueck caMopa3BUT
Ui  33aKOH U U0 U
[epronnuecka camoobpa3
ST cucrema OBaHUIO
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XHUMHUYCCKHUX

3JIEMEHTOB
. . Mennen
eeBay

Tema 2. Metauibi(144)

12. | [Tonoxenwue [Monokenue MerayioB B | Hayuamcs: Onpenensats nenyu, | -JlaBath — YueOHoe —
3JIEMEHTOB- ITepuonnueckoit XapaKTCpU30BaTh MCTAUIBI | [IJaHUPOBATH IIYTU | OLpPEAECICHUE corpynHuuecT | PopmMuUpOB
METaJIJIOB B cucreMme xumudeckux | 10 ux nonoxenwio B IICXD | rocrmxenns TIOHSITHAM; BO C YUUTENIEM | aHUE
[eproauueck | SIEMEHTOB AW Menneneesa, neseit; yCTaHABIIMBATh | U OTBETCTBEH

o ONMCBIBATHL CTPOCHUE
Ol cucreme . . Menneneesa. (usIIECKHE CBOTiCTEA — KOHTPOJIUPOBATh | IPUYHUHHO- CBEPCTHUKAMM | HOTO
. . Mennen | Meramauueckast U OIIECHUBAaTh CBOM | CJICJICTBEHHBIE | | OTHOIIIEHUS
METAIJIOB, OOBACHATH .
eeBa M | KPUCTQJUIMYECKAS PEIIETKA U | goppo oo oot JIeHCTBHSI CBSI3H K YUCHHUIO;
OCOOCHHOCTH | METAJUINYECKass XUMHUYECKAS | yeTanoB oT HX TONOMKEHHs FOTOBHOCTH
CTPOEHHUS UX ca3p. OOmme Qusnueckue | [ICXD JI.M.Menpeneesa; "
aTOMOB. CBOMCTBa METAJIJIOB. Llonyuam 6o3mooicnocmo CITOCOOHOC
dusznyeckne CmiaBel, HMX CBOMCTBA U | HAYYUMbCA. TH K
CBOICTBa 3HAaYEHHE. NPOTHO3MPOBATH CBOHCTBA CaMopa3BUT
MeTaJJIOB. JemoncTpanuu. OO6pasiupr | HOM3YICHHIX SJICMCHTOB 1 HI0 U
CrnnaBsl CIJIABOB HX COCIMHCHHH Ha OCHOBC camoobpas
3HAHHUI O EPHOANIECKOM
OBaHUIO
3aKOHe.
13 | Xumuueckue XHUMHYECKHE cBoiicTBa | Hayuamcs: onuceiBaTh Onpenenats nenu, | -JlaBath — YuebHoe -
CBOMCTBa METaJIJIOB Kak | CBOMCTBA BCILIECTB Ha IIJTAHUPOBATH IIYTH | OIPENEICHUE corpynHuuect | PopmMupoB
METAJIJIOB BOCCTaHOBHTENIEH, a TaKkKe B | OCHOBE HAOMIOICHHIT 32 HX IOCTHIKEHUS TIOHATHSIM; BO C YUHTENIEM | aHue
CBETe MX TpCBPAILCHITAML, nereit; yCTAaHABIMBATh | U OTBETCTBEH
JIEMOHCTPUPYEMBIMU
TTOJIOXK EHUST B — KOHTPOJHMPOBATh | IPUYUHHO- CBEPCTHUKAMH | HOTO
YARTCIIeM, HecTeoBath OILICHUBATh CBOM | CIIE[ICTBEHHBIC | ; OTHOIIIEHUS
BHCKTPOXHMF(IGCKOM pAny CBOMCTBA BEIIECTB B XOJI€ 1 “H A !
HaIpspKEHUH MeTaIlIoB. I —— JIeHCTBHS CBSI3H, K YUEHUIO;
JemMoHCcTpanum. J1a6OPATOPHOTO OMBITA, 00001aTh TOTOBHOCTH
B3aumozelicTBre METAIUIOB C | meaTh BHIBOIBI O TTOHATHS, Hu
HEMETaJJIaMH. 3aKOHOMEPHOCTSIX CBOUCTB MOAEINPOBATh CHOCOOHOC
JlaGopaTopHble ONbITHI. 12. | MCTAIUIOB B IIEPHOAAX U TH K
Bsaumogeiicteue pacTtBopoB | IPyHIax. CaMOpa3BUT
KHCIIOT | coneif ¢ Meraiutamu | [1omyuam 6osmodicrocme HI0 |
Hayqumbc;l: CaM006p33
[POTHO3UPOBATh
OBaHUIO

XHUMHYECKHE CBOMCTBA
HEM3YUCHHBIX 2JIEMEHTOB H
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HUX COCIMHEHUH Ha OCHOBE
3HaHUM O MEPUOTUIECKOM
3aKOHE.

3 14 | Merauisl Merasnbl B ipupoae. Oouwme | Hayuamca: COCTaBIATh Onpenensats nenu, | -JlaBath — YyebHoe -
B IIpUpoze. CIOCOOBI UX MOMyYEeHUSI. YPaBHEHHS PeaKiuii , IUIAHUPOBATH ITYTH | ONPEIEIICHUE corpynHuuecT | PopmMuUpOB
O6mmue JlaGopaTopHsble onbIThI. 13, | JTCKAINX B OCHOBC JOCTHIKEHUS TIOHSTHSAM; BO C YUUTENIEM | aHUE
CIOCOOBI O3HaKOMIIEHHE C PYyIaMH TOMyCHUA MCTAILTIOB. eneii; yCTaHABJIUBAThL | U OTBETCTBEH
Honyttam BO3MONCHOCHIb
ux nomyueHust | xemnesa. 14. OkpammBanue A — — KOHTPOJIUPOBATh | IPUYHUHHO- CBEPCTHUKAMM | HOTO
TUIAMEHH CONAMM IENOTHBIX | oo anenyin 1 OLCHUBATH CBOM | CIC/ICTBEHHBIC | | OTHOIIEHUS
METaJIIIOB peaKIIt, TKANHX B JEUCTBUSI CBSI3U K YYCHUIO;
OCHOBE MPOMBIIUICHHBIX FOTOBHOCTH
CIOCO0OB MOTYYCHUS Hu
4yryHa v CTaJu. Croco0HOC
TH K
caMopa3BUT
HI0 U
camoo0pa3
OBaHUIO
4 15 | Ilonsrue Kopposust ~ meramioB  u | Hayuamca: ncrons3oBaTh OnpenensaTs 1enu, | YMEHHE — YuebHOE ®opMupoB
0 KOppOo3uH croco0bI 6OpPHOBI [pH XapaKTCPUCTUKE MJIaHUPOBATh ITyTH | OMPEACIATD COTPYIHHUYECT | aHHUE
METAJIIOB C Helt METAILIOB M MX COCMHEHAH | nocTiKeHNMs TOHATHS, BO C YUUTENIEM | OTBETCTBEH
TMOHATHA KKOPPO3UA Heﬂef/ll; co31aBaTh " HOTO
METAIJIOBY, «XUMHYECKas 00001IeHuS,
— — KOHTPOJIMPOBATh yCTAHABIHBATS ?BepCTHI/IKaMI/I OTHOIICHUS
«IIEKTPOXUMHUYECKAS 1 (iHeHHBaTB CBOH aHaJIOTun ! K y1CHUIO;
KOPPO3HSD, HAXOMHTD JIEeHCTBUS CMBICTIOBOE TOTOBHOCTH
CIIOCOOBI 3aIUTHI METAJIIOB YTCHUE n
OT KOPPO3HH. OCYLIECTBIIATH CIOCOOHOC
THonyuam eo3moacHocms IIOUCK TH K
Hayuyumaucs . IPUMEHATH I/IH(bOpMaLII/II/I B CaMopa3BI/IT
3HaHUS 0 KOPPO3UH B pasITHUHBIX HIO
KHSHH. MCTOYHHKAX camoo0pa3
OBaHUIO
5-6 | 16- | OOmas Oobmas xapakTepucTuka | Hayvamoca: naBatb [InarupoBats mytn | CTaBUTH — YueOHoe dopmupos
17 | XapaKTepucTH | IIETOYHBIX METAJUIOB. | XaPaKTCPUCTHKY MICIOYHBIM | HOCTHXKEHUS BOIIPOCHI; COTPpYIHUYCCT | aHHC
ka onemenToB | Illenounsle  Meramasl B | METALIAM IO MX TIOIDKCHHIO | yyeqeiy; YMEHUE BO C YUHMTEJIEM | OTBETCTBEH
IA rpymnmsl. npupose.  Crocobsr  mx | B CX3 Z[.I/I.MefmeneeBa, KOHTpONMUpoBaTh U | ONPEACTIATH u HOTO
CoenMHEHUSI | TOIyUYCHHSI. Crpoenne | MCCIGAOBATE CBOHCTBA OIIEHUBATH CBOU TIOHATH, CBEPCTHUKAMH | OTHOLIEHUS
IMICIIOYHBIX MCTAJIJIOB — KaK o CcO31aBaTh i
HIEJI0YHBIX aTOMOB. [enoynsie JEUCTBHS ; K YYCHUIO;
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00001IIeHN s,

METaJIJIOB MeTalJIbl — MPOCTHIE | TPOCTHIX BELIECTB. TOTOBHOCTH
BEIIIECTBA. Ba)KHeﬁHIHC XapaKTepUu3oBaThb YCTaHaBJ'H/IBaTI) u
COEIUHEHUS LIETOYHBIX (I)I/ISI/I‘ICCKI/IC U XUMHUYECCKHUEC aHaJIOTUH CHOCO6HOC
METAIIOB — OKCHJIB, CBOICTBA OKCHJIOB U KJIACCU(PUIHPO TH K
TUIPOK-CUIBI u comu | | VAPOKCHIOB METOTHRIX Batk, CcaMOpa3BUT
METAJLIOB, COCTABIIATh CaMOCTOSTEIbH
(xmopu s, KapOOHATHI, XMMHMECKHE yDABHEHN, 0 BLIOHPATE HIO U
Cy.HI:(baTI)I, HUTpAThI), HUX XapaKTEPH3YIOIIHE CBOHCTRA KPHTEPUH TSI camoobpa3
CBOWCTBA W MPUMEHCHHEC B | [eouymBIX METAJIIOB, KJ1acCH(UKaIU OBaHUIO
HapOJAHOM pelaTh «UEMOUKm 48
xo3siicree. Kanuiinsie HpeBpaieHUi. yCTaHaBJIUBAaTh
yI00peHusl. Tonyuam eo3moacnocme MIPUIAHHO-
Hemoncrpanuu. OOpasipl | HAyuumbCs: TpaMoTHO CJICACTBCHHBIC
IIETOYHBIX u | oOpamarscs ¢ BemecTBaMu CBsI3H, CTPOUTDH
[ETOYHO3EMETHHBIX B IIOBCEIHEBHOM KU3HU. JIOrM4CeCKOC
MeTaos. BsanMoneiicTaie COCTABIIATE (IIETIOMKID pacCyxxJcHue,
MpeBpallcHUU YMO3aKIIHOYCHA
HaTpus, JIATHS c e, JIenaTh
Bozon.BzanmoneicTere BBIBOJIBI
HATpHS C KACIOPOIOM
7-8 | 18- | Ulemounogze- Ob6mras xapakrepuctuka | HayuaTbes: naBathb OrnpenensaTs 1enw, dopmMupoB
19 | menbHBIE anemeHToB Il A Tpymnmel: | XapaKTepUCTUKY MJIAaHUPOBATH MMYTU aHue
METaJLIbI. CTpOCHUE aTOMOB, | IIEJIOYHO3EMEIbHBIM JIOCTHIKEHUS OTBETCTBEH
CoenuHEHUS IIEJI0YHO3EMEIbHEIS MeTajljiaM I10 UX Lesei; HOT'0
IIEJI0YHO3EME | METaJlIbl — npocthie | momkeruto B [ICXD — KOHTPOJIHPOBATH OTHOIIICHUS
JIBHBIX BEIIeCTBA M MX CBoHcTBa, | J.JM.Menneneena, W OIICHUBATh CBOM K YUCHHIO;
METAIIJIOB Ba)kHEHTIIIHE COCAMHCHMS | XapaKTepHU30BaTh COCTaB | MEHCTBUS TOTOBHOCTH
IIEJI0YHO3EMEIbHBIX aTOMOB, HCCIICAOBATh H
METAaJIJIOB — OKCHUJIbI, | CBOMCTBA IIEIOYHBIX CITOCOOHOC
THUAPOKCHIBI u COJIM | METAJUTOB — KaK IIPOCTHIX TH K
(xopusL, BEILIECTB. caMopa3BUT
KapOOHATHI, HUTpathl, | [lomygaT BO3MOXXHOCTB HIO U
cynbdatsl, ¢ochaTel), HUX | HAYUYUTHCS: TPAMOTHO camoobpa3
CBOICTBa U IPUMEHEHHE. oOpamaThCes ¢ OBaHUIO
JdeMoHcTpannu. BEIllECTBAaMH B
B3aumMogeiicTBrue KaiblMs C | MIOBCEIHEBHOM KU3HHU
BOJIOH. Bszaumopneiicteue | Hayuatcs:
MarHusi ¢ KHCIIOPOIOM. XapaKTepu30BaTh
JlaGopaTopHbie ONbITHL. | hu3HMUecKue u
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15. B3aumoneiicteue
KanbIys C BOMOM.
16. [omyuenue

THAPOKCUIA  KalblUud U
HCCIICIOBAHUE €0 CBOMCTB

XUMHYECKHE CBOMCTBA
OKCHJIOB M THAPOKCHJIOB
I1ETI0YHO3EMETTBHBIX
METaJJIOB, COCTABIIATH
XUMHUYECKUE YPAaBHEHHUA,
XapaKTEepU3YOIUe
CBOMCTBA LIETIOYHBIX
METaJUIOB, pelIaTh
«UIETIOYKID»
IIPEBPALLECHU.

ITonydat BO3MOXKHOCTh
HAy4YUTHCS: COCTAaBJIAThH
«LIEMOYKM» NpEeBpalICHUI

10

20-
21

AnroMuHUR U

€ero
COCIMHEHUA

Crpoenue aToma,
(1)I/I3I/I‘ICCKI/IC U XHUMHYCCKHC
CBOMCTBa QJIIOMHUHHS  Kak
IIPOCTOrO BEIIECTBA.
CoenuHeHNsT ANIOMHHUAA —
OKCHI ¥ THUAPOKCHI, WX
aM(OTepHBII

xapaktep. Baxueiiue conu
amomunus. [ Ipumenenue
ATFOMHUHHUS U €r0 COeTnHE-
HUM.

JlaGopaTopHbie ONBITHI.
17. Ilomydenne THIPOKCHAA
ATIOMIHHSA U FICCIIEIOBAHIE
€ro CBOMICTB

Hayuamvcsa: napath
XapaKTEPUCTHUKY alTFOMUHHUS
no ero nojpkenuro B [ICXD
JI.M.Menneneena,
XapaKTepu30BaTh COCTaB
aToMa, XapaKTepu30BaTh
(usnueckre U XUMHYECKUE
CBOMCTBA aJIFOMUHUS,
00BSICHIATH 3aBUCUMOCTD
CBOMCTB aJIIOMHHUS OT €TI0
nonoxkenuns B [ICXD
JI.M.Menneneera,
OOBSICHATH IPUYUHBI
XUMHUYECKOH UHEPTHOCTH
AJTFOMHMHU.

THonyuam eo3moacHocms

HAy4umsCcs: TPaMOTHO
o0paIaTecs ¢ BEMIeCTBAMHU
B IOBCEIHEBHON KU3HU

Hayuamca:
XapaKTeprU30BaTh
(u3ngeckne 1 XMMHYECKHe
CBOMCTBA OKCHUJA U
THIPOKCUIA AITFOMUHHUS,
COCTaBIIATH XUMHYCCKUE

OnpenensaTs 1enw,
IIJIAaHUPOBATH ITYyTU
JOCTUXCHUS
IeIeit;

— KOHTPOJIHPOBATH
1 OIICHUBATh CBOU
JICUCTBHS

®opMupoB
aHKe
OTBETCTBEH
HOTO
OTHOIIIEHUS
K YUEHHIO;
TOTOBHOCTH
u
croco0HOC
TH K
caMopa3BUT
W0 U
camoo0pa3
OBaHUIO
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YpaBHEHH,

XapaKTepU3yIOIINe CBONCTBA

AJIFIOMUHUA, pe€lIaTh
«UOCIIOYKN» npeBpameHI/H‘/'I.

Honyttam B603MOIHCHOCMb
Haydumbspcs. COCTABJIATH
«OCIIOYKN» HpeBpaHIeHI/Iﬁ

12

23

Keneszo u ero
COCIUHECHU S

Crtpoenue aToma,
(du3NUecKre W XUMHUYECKHE
CBOMCTBa JKenesa Kak
IIPOCTOrO
BelecTna. [ enernueckue
paoet Fe 2+ um Fe 3+
Baxneii-

[T COJIU JKene3a. 3HaueHue
JKejne3a M ero COEAMHEHUU
JUIA IPUPOJBI U HAPOIHOTO
XO035UCTBA.

JdemoHcTpanuu.
B3aumoneiicTBre METAIIIOB C
HeMmerauiamu. [lonyueHue
ruapokcunos xkemesza (II) u
(I11). KagecTBeHnHbie
peaknuu Ha WoHHI Fe 2+ u Fe
3+.

JlaGopaTopHbie ONBITHI.
18. BzaumoseiictBue xenesa
C COJISTHOM KHCIIOTOM.

19. Ilomy4genue THAPOKCHUIOB
xemnesa (IDu (I11) u uzyuenune
HUX CBOWCTB

Hayuatbcs: naBatb
XapaKTEePUCTHUKY XKelle3a
0 €r'0 MOJDKEHUIO B
IICXD JI..Menneneena,
XapaKTepu30BaTh COCTAB
aToMa, XapaKkTepu3oBaTh
(duzndeckue n
XUMHUYECKHE CBOMCTBA
JKejie3a, OObACHATh
3aBUCUMOCTh CBOMCTB
JKeJesa OT ero
nonoxkenns B [ICXD
JI.M1.Menneneena,
HCCIEI0BaTh CBOMCTBA
JKere3a B XOze
BEITIOTHEHUS
71a00paTOPHOTO OITBITA,
OIHACHIBATh XUMHIYECKHUI
IKCIIEPUMEHT.

ITony4yaT BO3MOKHOCTh
Hay4UTHCS: TPAMOTHO
oOpamaThCes ¢
BEIIECTBAMU B
TOBCETHEBHOM KU3HU
Hayuarcs:
XapaKTepu30BaTh
(hmzuueckue u
XUMHYECKUE CBOHCTBA
OKCHJIOB M THAAPOKCHJIOB
JKele3a, COCTaBIISITh

IInanupoBats 1yt
JIOCTHKEHUS
LeIeit;
KOHTPOJIUPOBATH U
OIICHHUBATH CBOU
JICUCTBUS U
pe3yIIbTATHI

CocTaBsaTh
aJICOPUTM
JICUCTBUS,
CTPOHTH
MOJIEJIb Ha
OCHOBE
YCIIOBHI
3aJlaun

Yuebuoe
COTPYIHHAYECT
BO C YUHTEIIEM
nu
CBEPCTHUKAMU

®opmMupoB
aHue
OTBETCTBEH
HOTO
OTHOLICHUSA
K YYEHUIO;
TOTOBHOCTH
)51
CITOCOOHOC
TH K
CaMOpa3BHT
HI0 U
camoo0pa3
OBaHHIO
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XUMUYECKUE YPaBHEHUS,
XapaKTepHU3yIole
CBOMCTBA COEIMHEHUN
JKerne3a, TPOBOAUTH
KaueCTBEHHBIC PEaKIINH,
MOATBEPKAAIOIIHE
HaJIM4YKe B BOJHBIX
pacTBOpax KaTHOHOB
JKeJe3a, periaTh
IIETIOIKI»
IIPEBPALLECHUI.

ITonydat BO3MOXKHOCTh
HAy4YUTHCS: COCTaBIIAThH
«IIETIOYKID
IIPEBPALLECHU,
COCTaBIISITh
MOJIEKYJISIPHBIC U TTOJTHEBIE
WOHHBIE YPAaBHEHHUSI 110
COKpAILIEHHBIM HOHHBIM
YpaBHEHUSIM

13 | 24 | O6oOmenne YPOK-yHpa)KHEHUE ¢ | Hayuamca: 06o6mars Onpenensts nenu, | JlaBaTth YuebHoe dopmMupoB
3HAHUU 110 | UCIIOJIb30BaHUEM SHAHUA U NPEACTABIIATE HX IUIAHUPOBATH IIYTH | ONPENEIICHUS COTPYIHUYECT | aHUE
TeMe CAMOCTOSITEIBHOI paGOTHI 110 | CXEM, TAOMHL, NpeseHTamit | jocrykenns TOHSITHSIM. BO C YUHMTENIEM | MO3HABATEN
«Mertas» BBITNIOJIHEHHIO TIPOBEPOYHBIX LeTIeH; CocraBisiTh u BHBIX
TECTOB, 3a7aHui u KOHTPOJIUPOBATh U | aJITOPUTM CBEPCTHUKAMU | MHTEPECOB
YIOpaKHEHHUU OIICHUBATH CBOU JICHCTBHS, 1 MOTHBOB;
JeHCTBUS CTPOUTH dhopmupoBa
MoOJIeNb Ha HUE
OCHOBE OTBETCTBEH
YCIIOBHH HOTO
3a1a4n OTHOLICHUS
K YYCHUIO
14 | 25 | KoHTponbHas | BrelgBiieHHE ypoBHS IIpoBeputsb ypoBeHb IInannposate mytu | CoCTaBIATH ®opMmynupoBa | —
paboraNe2 10 | chopMUPOBHHOCTH YCBOCHUS 3HAHUH U JOCTHKEHHUS AITOPUTM Thb ¢hopmupoBa
TeMe OCHOBHBIX BHJIOB y4eOHON YMEHHH 110 TeMe LeJIeH; onpenensaTh | JeHCTBUS, coOCTBEHHOE HUE
«Meranst JeATeIbHOCTH CIOCOOBI IEHCTBUI | CTPOUTH MHEHHUE U MO3HAaBaTeN
B paMKax MOJIeTb Ha MO3ULHIO, BHBIX
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MPEITI0KEHHBIX OCHOBE apryMEHTUPOB | MHTEPECOB
YCIIOBUU U YCIIOBUM aTh CBOIO Y MOTHBOB
TpeOOBaHMUIA, 3a/auu, TOUKY 3peHUs | —
COOTHOCHUTBL CBOU IIPUMEHATH ®opmMupoB
JIEUCTBUA C CHMBOJIAKO- aHue
IUIAHUPYEMBIMU rpaduyeckue OTBETCTBEH
pe3yNbTaTamu; cpencraa HOTO
KOHTPOJIUPOBATb U HarJsiAHOCTH OTHOILIICHHU A
OLICHUBATh CBON K YUCHUIO,
JIEUCTBUS U TOTOBHOCTH
pe3yJIbTaThI 51
Croco0HOC
TH K
CaMOpa3BUT
U "
camoo0pa3
OBAHUIO
MpakTukym 1 «CBoiicTBa MeTAIJIOB U X coequHeHu i (1)

26 | Pemenne Pemenue Hayuamcs: obpamatbes ¢ IInanupoBats mytu | CocTaBIATH Yuebrnoe dopmMupoB
DKCIEPUMEH- SKCIIEPUMEHTANIbHBIX ~ 3ajay | /Ta00paTOpHBIM JOCTVIKEHUS AJITOPUTM COTPYIHUYECT | aHUE
TaJbHBIX 33J1a4 | Ha pacro3HaBaHue p | 00OpynoBanyeM 1 1eIei; JeHCTBHS, BO C YUUTEJIEM | OTBETCTBEH
Ha HoTy4eHue coenuHeHnii | HarPeBaTCIbHRIMM KOHTPOJUPOBATh U | CTPOMTH u HOTO
pacmo3HaBaHU | METAJJIOB NPUOOPaMH B COOTBETCTRHH OILIEHWBATh CBOU MOJIeNTb Ha CBEPCTHUKAMH | OTHOIIEHUS

C IIpaBWJIaMH TEXHUKHU o
¢ 1 Tonyyenne 6€30MACHOCTH, OMHCHBATE JEACTBHS OCHOBE K YIEHHUIO
COCIMHEHU I XuMecKHii sKcrepument ¢ | PE3YIBTATEL, YCIIOBHUI
METaJIOB TIOMOIIIBIO SA3BIKA XUMHUH, BHOCHTH 3a/1a9u

JienaTh BBIBOJIBI 10 HEOo0XOMMBIE

pe3yapTaTaM 3KCIEpUMeEHTa. | KOPPEKTHUBBI

Tonyuam 603modcHocmy
HAy4umbCsl: OCO3HABATH
HEOO0XOINMOCTh
cobmonenns npaBuwi b u
OT st coxpaneHHs
3JI0POBbBSI OKPYKAOIIHX.

Tema 3. Hemeranabi(144)
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27 | Obmas OO1mmas xapakTepucTHKa Hayuamcs: naBatb Onpenensats nenu, | -JlaBath — YueOHoe -
XapaKTCpUCTH | HEMETAJIOB: IIOJIOKEHUC B OHPCACICHHA IIOHATHAM IUIAHUPOBATH ITyTH | ONPEHCIICHHUE corpynHuuect | PopmMupoB
ka HemerauioB | [lepuonnyeckoit cucreme «OIICKTPOOTPUIATENBHOCTEY | qocTHKEHUS MOHSTHAM; BO C YUUTENIEM | aHUE

XMMHUECKUX 3JIEMEHTOB « aJITOTPOITHSD esei; CocCTaBIATh u OTBETCTBEH
XapaKTepHu30BaTh
. 1. Menpeneesa, — KOHTPOJIIMPOBATh | alIrOPUTM CBEPCTHUKAMU | HOTO
HEMCETAJJIBI 110 UX o .
0COOCHHOCTH CTPOCHUS Honoskermo B [ICXD Y OIICHWBATh CBOU | JEHCTBUS, ; OTHOIICHUS
aTOMOB, .M. Menzeneena JefcTBUs CaMOCTOSTENbH K YUYCHUIO;
. ,
3JEKTPOOTPUIIATENTFHOCTh OIHCBIBATD CTPOEHHE 0 aJIeKBaTHO TOTOBHOCTH
(90) kak mepa (hu3nyeckue CBOMCTBA OLICHUBATh u
HEMCTAJIJIOB, OOBACHATH
«HEMETAITHYHOCTHY, PSJT , 00 MPaBUIBHOCTD CHOCOOHOC
30. Kpucrammyeckoe 3aBUCHMOCTb CBOHCTB BBITIOJTHEHUS TH K
CTPOECHUE HEMETAIIOB — HCMETAJLIOB OT UX JIEUCTBUSA CaMOpa3BUT
MIPOCTBHIX BEIIECTB. nonoxenns [1CX3 W0 1
Annorponus. Ousuyeckue A.A.Menneneesa;coctair camo00pa3
v b Ha3BaHUA COCAUHCHHUU
CBOWCTBA HEMETAJLJIOB. OBaHUIO
. HeMeTaJioB 1o Gopmyiie u
OTHOCUTENBFHOCTH TIOHATHI
(hopMyn 1o Ha3BaHUIO,
«METaI» U «HEMETaJLD» HAYYATCS 1ABATH
OIpeACICHUS
«aJITOTPOIIHSD»,
«aJIJIOTPOITHBIE
MoAU(DHUKALIAI.
Honyltam BO3MONCHOCMb
Haylmmbc;z:
IIPOrHO3UPOBATh CBOKCTBA
HEU3YYCHHBIX 3JIECMEHTOB U
UX COeIUHEHUH Ha OCHOBE
3HaHUM O EPUOIUIECKOM
3aKOHE
28 | Bomopon [Tonoxkenue Bogopoaa B Hayuamcs: Onpenensarts nenu, | -JlaBath — VuebHoe (bopmuposa
Ilepnonnueckoii cucreme XapaKTepu30BaTh BOLOPOA IUIAHUPOBATE IYTH | ONPENEIICHUs COTPYOHHUYECT | HUE
XAMUYECKUX 3JIEMEHTOB 1o ero nonoxernio B HICXD | nocrpskenus ITOHATHSM | BO C YUHTENIEM | MO3HABATEI
JI. Y. Menneneesa. A..1.Menzenecsa, nerei; TIEPEBOIUTH u BHBIX
XapaKTepH30BaTh CTPOCHHE
CrpoeHue atoma u — KOHTPOJIMPOBATh | MHPOPMALMIO | CBEPCTHUKAMHU | MHTEPECOB
aToMa BOAOPO/a, OOBACHATH . )
MOJIeKyIbl. PU3nUecKre 1 10 BOSMOSKHBIE CTOICHI Y OLICHUBATh CBOU | U3 OTHOM ; 1 MOTHBOB
XUMHAYECKUE OKICITCHIIS JIEeUCTBUS (dopmbl [IpoGnema
o b
CBOMCTBa BOJIOPOAA, €TO XapaKTepH30BaTh MPEACTaBIICHUS Oe3zomacHor
IMOTy4CHHUEC U TPUMCHCHUC. (hm3mIecKre M XUMITYECKHE B Ipyryto, 0
JlaGopaTopHbIe ONBITHI. CBOWCTBA BOJIOPO/IA, yCTaHaBJIMBATh HCIIOJIb30Ba
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OOBSICHITEH 3aBUCUMOCTh

20. INonyuenue aHaJIOTUH, HUS
M paclio3HaBaHUE BOAOpPOJIA CBOUCTB BOAOpOZA OT KJIACCU(PUITHPO BELECTB B
nonoxenus ero B [ICXD BaTh OBCETHER
J.M.Menneneena, HOM SKH3HIL
OIIMChIBATh na6opaTopHI>Ie u
IMPOMBIIIJICHHBIC CIIOCOOBI
TOJTy4eHHs BOJIOPOJIA
Honyttam BO3MONCHOCHIb
Hay4umovCs: 00BSCHATH
JIBOMCTBEHHOE TTOJIOKEHHE
Bonopona B [ICXD
J.1.MenneneeBa, rpaMOTHO
00paIaThcs ¢ BENeCTBaMU
B HOBCGHHGBHOﬁ KHU3HU
29 | Bonma CtpoeHre MOJICKYITE. Hayuames : Ompenenats nienu, | -JlaBath — YuebHoe -
Bonopoanas xumuueckas XapaKTEpU30BaTe CTPOCHUE | [TaHUPOBATH IIYTH | ONPENEIICHUS corpynauuect | (popmuposa
cBs13b. Dusnueckue cBoiicra | MOJICKYILI BOIOPOAA, JOCTHIKEHHUS IMOHATHUSIM; BO C YUUTEIIEM | HUE
BOIBI. AHOMAJIMH CBOHCTB (bmvmecme M XUMIMCCKHC | popreif; IEPEBOUTE " TTO3HABATEN
CBOMCTBA BOJBI, OOBACHATH
BOJIBL. — KOHTPOJIMPOBaTh | HHGOPMALIMIO | CBEPCTHUKAMHU | BHBIX
aHOMAaJIMU BOJBI, CIIOCOOBI . )
I'uppodunsHble 1 Y OLIEHUBATh CBOM | U3 OTHOM ; WHTEPECOB
6 OYMCTKHU BOABI, MIPUMCHATH B o
ruapodoOHbIE BELLECTBA. ObiTy rTHTpBI s oupcTky | ACHCTBHA (bopmMbI Y MOTHBOB
XUMHUYeCKHE CBOMCTBA BOJIbI, IPABUIIBHO MpeACTaBICHUS [Ipobaema
BOJIBI. HCIIONB30BATh B JIPYTYIO, Oe3omacHor
Kpyrosopor Bozs! B MHHEPAIBHYIO BOLY, yCTaHaBIIMBATh 0
npupoze. BogoouncTka. BBIMOIHATH PACYETHI 110 aHaJIOTHH, WCIIOTIB30Ba
Abparus Bonbl. beIToBEIE YPaBHCHUAM XUMUICCKHUX Kiaccuummpo HHSI
($uabTpel. MuHEpaIbHbIE PpeaKuH, MPOTEKAIOMIHMX € BaTh BEIIECTB B
BOJIBL. JIMCTHIIHPOBAHHAS y4aCTHCM BOJIBL. OBCE/THEB
HOﬂyqam BO3MONCHOCMb o
BOJIa, €€ MoTyuYeHHe U HOM JKU3HU.

IIpUMEHEHHE.
JlaGopaTopHble ONBITHI.
21. UccnenoBanue
MIOBEPXHOCTHOT'O HATSDKEHUS
BO/IBI.

22. PactBopeHue
NepMaHraHarta Kajius Win
MEIHOI'0 KyIopoca B BOZE.
23. I'mapaTanus
00€3BOXKEHHOT 0 Ccylb(dara

Hayuumscs: 00bEKTUBHO
OLICHMBATh WH(POPMAIIUIO O
BEIIECTBAX U XUMHYECKHUX
mporieccax, KpUTHIECKH
OTHOCHUTBHCS K
TICEBJOHAaYYHOH
nHpOpPMAIIHH,
HenoOpPOCOBECTHOH peKiTaMe
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menu (I1). 24. sroroBnenue
THIICOBO-

ro OTIeYaTKa.

25. O3HakoMJICHUE

C KOJIJIEKIIHEH OBITOBBIX
(GUIBTPOB.

26. O3HaKOMJICHUE C
COCTaBOM MHHEPaIbHON
BOJIBI

30

T"anorens!

OOmias XxapaKTepucTHKa
raJoreHOB:CTPOCHHUE aTOMOB;
MPOCTHIC BEUISCTBA U
OCHOBHBIE COCITUH CHUS
rajJoreHoB, X CBOMCTBA.
Kpartkue cBenenus o xjope,
Opome, GpTope u moze.
HpI/IMeHeHI/Ie TaJIOT€HOB U UX
COEMHEHUN B HAPOJTHOM
XO3SIICTBE.

JdemoncTpanuu. O6pasitbl
raJoreHOB —IIPOCTHIX
BelecTB. B3auMmonelicteue
raJioreHoB C HaTpHeM,
amoMuHueM. BetecHenne
XJIOpOM Opoma HIJIH Hoja U3
pacTBOPOB UX COJIEH

Hayuarcs:
XapaKTepHU30BaTh
CTpPOEHUE MOJIEKYJI
rajJIoreHoB, OIUCEIBATE
(uzndeckue n
XUMHYECKIE CBOMCTBA
rajloreHOB Ha OCHOBE
HaOJIIOJICHHH 3a UX
MIPEBPAIICHUSIMHA BO
BpeMs
JIEMOHCTPAITHOHHBIX
OIBITOB, OOBSICHATH
3aBHCHMOCTDH CBOMCTB
rajloreHoOB HX OT
monoxenus B [IICXD J1.1.
MeHnneneeBa, COCTaBIIATh
(hopMyIBI COeTITHEHHHA
rajJloreHoB H 10
(hopmynam maBath
Ha3BaHUS COCIUHECHUSIM
rajioreHoOB

ITony4yaT BO3MOKHOCTh
Hay4UTHCS: OCO3HABATh
HEOOXOIUMOCTb
COOJTFOIEHUS TIPaBUI
JKOJIOTHYECKON
Oe3oImacHOCTH TIpH
oOpaIleHnH C TaloreHaMu

OrnpenensTs 1end,
IJIAaHUPOBATH ITYTU
JTOCTHOKEHUSI
IeIeit;

— KOHTPOJIUPOBATH
" OIICHUBAThH CBOU
JICHUCTBUS

-J[aBaThb
orpeeNeHus
IIOHATHUSM ,
IIEPEBOUTD
WHPOPMAITUIO
13 OJHOMU
(bopmbI
MPe/ICTaBIICHUSI
B JIPYTyIO,
yCTaHABJIUBATh
aHAJIOTHH,
KJIACCHU(PHUIHPO
BaTh

— Yuebnoe
COTPYIHHAYECT
BO C YUHTEIIEM
nu
CBEPCTHUKAMHA

¢dbopmupoBa
HUC
[103HAaBaTEN
BbHBIX
HHTEPECOB
U MOTHUBOB
[Mpobnema
Oe3omacHor
0
HCIIOIB30Ba
HUS
BEILIECTB B
IIOBCEHEB
HOM KM3HU.
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31 | CoenuHenus OCHOBHBIC COCIMHCHUS Hayuarcs: ycranasnuBate | Onpenensts nenu, | -JlaBath — YueOHOe -
rajJoreHOB raJIoreHOB:TaJIOr€HOBOJIOPO/] | CBS3b MEX1Y CBONCTBAMH | IUIAHUPOBATH IIYTH | ONPENCICHUS corpynauuect | popmuposa
bI, COJIN COCI[I/IHCHI/II\/'I " UX JOCTHUKCHUA TMOHATUSM , BO C YUHUTCIIEM HHUC
raJJOr€HOBOAOPOAHBIX IMPUMCHCHUECM, U3YyUaTh HCHCI‘/'I; NEPEBOJUTH u I1I03HaBaTell
KHCJIOT. CBOICTBA COCIUHEHUN — KOHTPOJIMPOBATh | UHPOPMAIMIO | CBEPCTHUKAMH | BHBIX
JdemoncTpanuu. O0pasiisl rajJioreHOB B X0JIe Y OLICHUBATh CBOM | U3 OJIHOM ; HWHTEPECOB
NPUPOJHBIX COCIUHEHUIN BBINIOJIHEHUS JIEHCTBHUS (hopMEI U MOTHUBOB
xjopa. JlabopaTopHbie 71a00paTOPHBIX OIBITOB , MIPENCTABIICHUS -
onbIThL 27. KauecTBeHHas [TomyuaT BO3MOXXHOCTh B JIPYTYIO, dopmupos
pCaKuura Ha raJJOr€HU/1-UOHbI HAay4YUTHCS: UCIIOJIb30BaTh YCTaHaBJIMBATh aHHue
nproOpeTeHHbIe AHAJIOTUH, OTBETCTBEH
KOMIIETEHIIUH TIPH KJIACCHU(PHUIHPO HOT'O
BBITIOJITHCHHUU ITPOCKTHBIX BaTh OTHOILIICHHU A
paboT 1Mo u3yueHHo K YUEHHUIO;
CBOWCTB U CIIOCO00B
TIOJy4YEHUS U
pacmo3HaBaHus
COEIMHEHUI raJIOr€HOB
32. | Kucmopon Ctpoenue atoma u Hayuamcs:, OnpenensiTe EMH, | — BBISIBISATH — YuebHOE dopmMupoB
AJUIOTPOITHS KUCIIOPOa; XapaKTEpHU30BaTbk CTPOCHUC | [IAHUPOBATH ITYTH | B3aMMOCBSI3H, COTPYIHUYECT | aHUC
CBOWCTBA U IpUMeEHEHHe ero | MOJICKYJIBl KUCIOpoaa, JIOCTHIKCHUS yCTaHaBJIMBaTh | BO C YUHUTEIEM | IMO3HABATEN
aJTTOTPOITHBIX COCTABJIATE XUMHUICCKHC TIEIeH; AHAJIOTHH, u BHBIX
Mou (KA. YPaBHCHIA, — KOHTPOJIHMPOBATh | KIACCU(HUIIMPO | CBEPCTHHUKAMHU | MHTEPECOB
JlaGopaTopHble ONBITHI. izl; f::ff;ey}g:;gim a 1 OLEHHBATL CBOM | BATb, ; 1 MOTHBOB
28. TlonyueHue,cobupanue u KHCTOPOZIA, OGBACHSTS JIEACTBHS peoOpa3oBHIB 0CO3HABAaTh
pacrno3HaBaHHE KHUCIIOpO/Ia NPUMEHEHH e aIOTPOIIHBIX aTh 3HAYCHHE
MonupHUKAIIA KACIOpO/a, UH(pOpMaLHIO TEOpETNIEC
OIMMCHIBATH JIAOOPATOPHEIE U KHUX 3HaHUI
TIPOMBIIIIJIEHHBIE CIIOCOOBI 10 XUMHUHU
TIOJTyY€HHs KUCIOPOaa . init;
Hoxzyqam BO3MOMNCHOCMb HpaKTHLICCK
HAY4UumvCsa: TpPaMOTHO ol
o0paIaTecs ¢ BEMIeCTBAMHU
B OBCEIHEBHOM KU3HU ACATCIBHOC
™
YeroBeKa
33 | Cepa, ee Crtpoenue atroma u Hayuamesi:, Onpenensats nenu, | [laBate VYuebHoe ®opMupoB

XapaKTCPU30BaTh CTPOCHUC
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¢duznueckue QJUTOTPOIIUS CEPBI;CBOMICTBA | MOJIEKYJIBI CEPBI OOBACHATH | TUIAHUPOBATH ITYTH | OMPEICICHUS COTPYIOHHMYECT | aHUE
¥ XMMUYECKHE | M IPMMEHEHUE POMOMYECKOl | 33BUCHMOCTh CBOMCTB CEPbl | OCTHIKEHHUS TOHATHSM, BO C YUUTCJIEM | ITO3HaBaTEN
CBOMCTBA CepHI. or ee nososkenns B [ICXI ene; yCTaHaBIUBaTh | U BHBIX
JdeMoHcTpanum. AW Mengeneesa, KOHTPOJUPOBATh U | IPUUYUHHO- CBEPCTHUKAMH | HHTEpPECOB
BzaumonerictBue cepsl ¢ COCTABILATE XHMHUACCKHC OlLIEHMBATh CBOH CJIeJICTBEHHBIE 1 MOTHUBOB
MeTaJllIaMH, BOIOPOJIOM U g ;z:::;:;y}omﬂe JefcTBUs CBS3U 0CO3HaBaTh
KHCIIOPOJIOM. XHMUYCCKHE CBOMCTBA CEpHI, MepEeBOANTH 3HaYeHHE
JlaGopaTopHble ONBITHI. OOBACHSATD PHMEHEHHE WH(POPMAITUIO TeopeTHyIec
29. Topenue cepbl Ha AJUTOTPOITHBIX W3 OJIHOH KUX 3HaHHUH
BO3YX€ U B KUCIIOPOJE Moau(pUKaui cepsl (hopmbI 110 XUMUU
Honyttam B03MOIHCHOCMb MMpeACTaBJICHUA JUIA
Haydyumbvpcs: TpaMOTHO B JIPYI'YIO IPAKTUYECK
00palaThes ¢ BEIECTBAMU oif
B MMOBCCIHCBHOM KU3HU TeSITEeTHHOC
™
YeoBeKa
34 | CoenuHenus Oxcunpt cepst (IV) u (VI); Hayuamcs:, Onpenensts nemu, | CMbicnoBoe YuebHoe dopmupoB
cephl HX TIOJy4EHHE,CBOUCTBA U OHHCHBaTBVCBOﬁCTBa IJIaHUPOBATh Iyt | 1TCHUE COTPYJIHUYECT | aHUE
HpHMEHEHUE COCIMHCHHUH CCPBI, JOCTHXCHHS i;;a;[;}?gg%“ BO C yUHTENEM | MO3HABATEN
COCTaBJIATh YPaBHCHUSA M. =
peaKiyii, COOTBETCTBYHOIIMX LCIICH, CIIEICTBEHHBIE 1 PHBIX
(UeTOMKe MpeBpameHHii KOHTPONMPOBATD M | (pony o POHTE CBEPCTHUKAMHU I/IHTepeCOB.
Honyuam eosmomcrocms OLEHUBATh CBOH JOFHYECKOe U MOTHBOB;
Hayuumocs: JIEeHCTBUS paccysKueHue, ¢dbopmupoBa
IPOTHO3UPOBATH YMO3aKIIOYCHU HHC
XHMHYECKHE CBOMCTBA €, A€IaTh OTBCTCTBCH
BELIECTB Ha OCHOBE UX BBIBO/JIBI HOTO
CBOWCTB U CTPOCHHS yMeHue OTHOIIEHUS
IPUMEHSTB, K YUEHHIO
co3JaBaTh U
peoOpa3oBHIB
aTh 3HAKU U
CHMBOJIBI,

35 | Cepnas CepHas KHCIIOTa KaKk Hayuamesi:, Onpenensats nenn, | CMbICIOBOE ®opMupoB
KHCIIOTa KaK 3JIEKTPOJIUT U €€ COJIU, UX OIHCBIBATH CBOHCTBA IJIaHUPOBATh IyTH | ITCHUC aHue
SIEKTPOJIMT U | IPUMEHEHHE B HAPOTHOM CEHOH KHCIIOTBI, B X071e JOCTHKEHHS yCTaHaBJIMBATDH HO3HaBATEN
ce Comi XO3SHCTRE. TIPOBEIEHUS JIA00OPaTOPHBIX neseit; IIPUYUHHO- BHBIX

OIIBITOB , IPOBOAMTD CJIEICTBEHHBIE
Jdemoncrpauun. O6pa3ist — KOHTPOJIMPOBATH WHTEPECOB

Ka4CCTBCHHYIO PCAKIINIO Ha

CBs3U, CTPOUTH
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MPUPOAHBIX COCTMHEHUH cynbdar - non U OLIEHUBAThL CBOM | JIOTHYECCKOE 1 MOTHBOB
cepbl. O6pasupl Bakneiimx | Honyuam eosmoscnocme JIENCTBUS pacCyKIEHue, OCO3HABAaTh
ISl HAPOJHOIO X035 CTBA Hayuumucsi: YMO3aKIHOICHH 3HaYEHUE
cynbhaTos. XapaKTepU3OBATE 0coObIe €, IenaTh TeopeTHyec
CBOHMCTBa BBIBOJIbI o
JIaﬁopavToprle ONBITBL. KOHIICHTPUPOBAHHOH yMeHe KHUX 3HaHUU
30. CBvOI/ICTBa pa3baBiIeHHON CepHOI KHCTOTHI TPHMEHSATS, M0 XUMHUH
CEPHOM KHMCJIOTEI CO3/1aBaTh U JUIst
peoOpa3OBBIB TIPAKTUIECK
aTh 3HAKU U ol
CHMBOJIBI, JIeSITEIIbHOC
™
YenoBeKa
10 | 36 | Cepnas CepHas KHuCI0Ta KaK Hayuamces :coctaBisith [InanupoBats nytu | CamocrosiTens DopmupoB
KHCJIOTa KaK okucnutens. [Ipon3BosicTBO ypasrenus OBP ¢ yqactieM | moctmsxenus HO aJIEKBaTHO aHue
OKHCJTUTEJIb. CEPHOM KHMCJIOTHI U €€ CepHOH KHCIIOTBI, 1eIeH; OLICHUBATh OTBETCTBEH
[Tony4enre U | IpUMEHEHHE. OMHCHIBATE 0ONIACTH KOHTPOJIMPOBATh M | PABHJILHOCTE HOTO
IIPUMCHCHUE I[eMOHCTpaIII/II/l. TPUMCHCHHA CCPHOM OLICHUBATh CBON BBIITOJTHCHU I OTHOILIICHHU
cepHoi BzaumoneiictBue } } }(;OZJ;?IT;’Z COBMOANCHOCTTE JIEUCTBUSA JIEUCTBUSA U K YUEHUIO;
KHCIIOTBI KOHI[EHTPUPOBAHHON CEPHOU | 1 1yuumpcs: mpuBommTs BHOCHTD TOTOBHOCTH
KHCIIOTHI C NpHMepb! ypaBHEHHit HE00XOANMBbIE u
Mennio. OOyrimBaHue PeaKIIyii, TeKAIIHNX B KOPPEKTHBHI B CIIOCOOHOC
KOHLIGHTPUPOBAHHON CEPHOM | OCHOBE MPOM3BOICTBA UCIIOJIHEHUE TH K
KHCJIOTOW OpTaHMYECKUX CEPHOM KHCIIOThI caMopa3BUT
coenuHeHni. PazbaBienne W0 U
CEpHON KHUCIIOTHI camoobpa3
OBaHMIO
11 | 37 | Asorwmero Crtpoenue atoma u Hayuamcs:, Omnpenenste ey, | JdaBaTth Yuebnoe dopmupoB
CBOMCTBA MOJIEKYJIBI a30Ta;CBOMCTBA XapaKTEpHU30BaTk CTPOCHHUE | [JITAHUPOBATH IIyTH | ONPENEIICHHUS COTPpYIHUYCCT | aHHC
a30Ta Kak MpOCTOro aToMa 1 MOJIEKYJIbI a30Ta, JOCTYOKEHUS TIOHSATHSIM,; BO C YUHTENIEM | MO3HABATEI
BeIlleCcTBa OOBACHATH 3aBHCHMOCTD Tenei; yCTAaHABIIMBATh | U BHBIX
CBOMCTB a30Ta_OT 10 KOHTPOJUPOBATh M | IPUIUHHO- CBEPCTHUKAMH | WHTEPECOB
nionoxkenns B [ICXD J1.1.
MeH/ieleena, COCTABIATS OLICHUBATH CBON CIIE/ICTBEHHEIE Y MOTHBOB
XHMUHECKHE YPABHEHTS, JIeHCTBHS CBSI3H 0CO3HABAaTh
XapaKTepH3YIOLIIe MEePEBONUTH 3HAUYCHHE
XHMHYECKHE CBOMCTBA a30Ta I/IH(l)OpMaHI/IIO TCOPETHUICC
Tonyuam 6o3modicnocme U3 OOHOU KUX 3HaHUI
HAYYUMbCs: TPAMOTHO (bopmbl 0 XMMUH

06paHIaTLC$[ C B€ICCTBAMH
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B HOBCGZ[HGBHOFI KHU3HN MpeaACTaBJICHUA JJIA
B JPYT'YIO MPaKTUIECK
o
JeSTEIbHOC
TH
YenoBeKa
12- | 38- | AMMuak u ero | AMMHak, CTpoeHHE, Hayuamca: onnceiBath Onpenensats nenu, | [JdaBaTh VYuebHoe dopmupoB
13 | 39 | cBoiicTBa. CBOWCTBA, MOIY4YEHHE U CBOFICTBa aMMHaKa B X0OJIe TUTAHUPOBATD MYTH | OMPEAETEHUS COTPYIOHHMYECT | aHUE
Conm npumenenue. Comu MpOBE/IeHHs! TAGOPATOPHBIX | jiocTiKeH s TIOHSITHSIM,; BO C YUHTEJIEM | OTBETCTBEH
aAMMOHUSI AMMOHHSL, UX OTIBITOB, MPOBOATE enei; yCTaHABJIMBATh | HOTO
CBOMCTBa U IPIMEHEHUE. KAHUECTBCHHYIO DEAKIMIO HA | g i ByraTh BEpCHE | IPUYMHHO- CBEPCTHUKAMHU | OTHOIIICHHS
JlaGopaTopHble ONBITHI. ?;)Z):ignfc;}égwmwcmb perieHus CIIE/ICTBEHHBIE | ; K YUYCHUIO;
31. Nzyuenue cBOICTB HAYHUNbCSL: TPUBOIHTS poOIIeMBL; CBSI3H; (dopMyIUpoBa | TOTOBHOCTH
ammuaka. 32. PacriosHaBaHuE | ypumepi ypasHeHuit KOHTPOJIUPOBATh U | IIOCTPOEHUE Tb U u
coyieli aMMOHUS PEaKLIMiA, IeKAIIHX B OLIEHUBATH CBOU JIOTHYECKOM apryMeHTUPOB | CIIOCOOHOC
OCHOBE TIPOMBILIIEHHbBIX JEUCTBUSI enu aTh CBOE TH K
CII0c000B MOTYyYEHHS paccyKIeHUil | MHEHHUE; CaMOpa3BUT
aMMuaKa dbopMyupoBa | MIO U
Th BOIIPOCHI camoo0pa3
OBaHUIO;
0CO3HaBaTh
€IMHCTBO U
LETOCTHOCT
b
OKpY’KaroILl
ero Mupa,
14 | 40 | Oxcuner azora. | Oxcuabt azora (II) u (IV). Hayuarcs:, Omnpenenste ey, | JdaBaTth Yuebnoe Oco3HaBat
A3zoTHas A30THAas KHCIIOTa KaK OIMCHIBATh CBOWCTBA IUTAHUPOBATH IIYTH | ONMpPENEIICHUS COTPYIHHYECT | b AUHCTBO
KHCJIOTa KaK 3JIEKTPOJIUT, €€ CBONUCTBA U COEIMHEHUH a30Ta, JOCTHKEHHUS TIOHATHSIM,; BO C YUHUTEIIEM | H
JJIEKTPOJIHT, [IpUMEHEHHE. COCTaBJISATh YPAaBHEHUS LeTeH; COCTaBIISITh u LETOCTHOCT
ee Jdemoncrpauun. O6pa3ist peakuuii, BBIJIBUTATh BEPCUU | aJITOPUTM CBEPCTHUKAMHU | b
MIpUMEHEHUE BaKHEHIIUX IJI1 HAPOAHOIO | COOTBETCTBYIOIIMX peleHus JIeHCTBUS OKpY’Karo1l
XO035HCTBa HUTPATOB «UENOoYKe» MpeBpalleHuii | mpoOIeMsl; ero Mupa;
JlabopaTopHble ONBITHI. [ony4at BO3MOXKHOCTb KOHTPOJINPOBATh U ¢dbopmupoBa
33. CpoiicTBa pa30aBiIeHHOM | HAyYUTHCS: OLIEHUBATh CBOU HUE
A30THOM KUCIIOTHI IPOTHO3UPOBAThH JIEUCTBUS OTBETCTBEH
XUMHUYECKHE CBOWCTBA HOTO
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BEILIECTB HA OCHOBE UX OTHOIICHUS
CBOMCTB U CTPOCHHUS K YYCHHUIO
Hayuarcs:,
OIMCHIBATH CBOMCTBA
a30THOM KHCIIOTBI, B XOJIC
MPOBEICHNUS
71a00paTOPHBIX OIBITOB
ITonydat BO3MOXKHOCTh
HAYYHUTHCS: COCTABIISATH
«IIETIOYKM» IPEBpaALCHUI
10 a30Ty
15 |41 | Asornas A3OTHas KHCIIOTa KaK Hayuamcs :coctaBnsth Onpenensate nenu, | CocTaBuaTh YyebHoe dopmupoB
KHCIJIOTa KaK okucnurens. Hurpatsl u ypasuenns OBP ¢ yqactieM | yjanupoBaTh IyTH | alrOpUTM COTPYIHUYECT | aHHE
OKHCITUTEND, HUTPUTHI, TpodiiemMa ux a30THOH KHCIIOTEL, . JOCTHIKEHUS JefCTBHS, BO C yUUTENIEM | MTO3HaBaTeN
ee ONy4eHUe | CONIEP/KAHMS B TIPUMCHATE COIHM a30THOH 1enei; CTPOMTH u BHBIX
CENTbCKOX03HCTBEHHON KHCIIOTBL B TPAKTHHCECKOM KOHTPOJIMPOBATh U | MOJIENh Ha CBEPCTHUKAMHU | HHTEPECOB
JACATCIIBHOCTU, TPOBOAUTH
MPOAYKIHH. A30THBIC KauecTBeHHYIO peakimio na | CLCHABATE CBOM OCHOBC 1 MOTHBOB
yI0OpeHHSL. HUTPAT - HOH JeHCTBUS yCIIOBHI 0CO3HaBaTh
JleMoOHCTpanuu. Honyuam 0smoxcHocms 3a1a4n 3HaYCHHE
BzaumonerictBue HAYUUMbCA: TeopeTnyec
KOHIIEHTPUPOBAaHHON XapaKTepH30BaTh 0COOBIC KHX 3HaHUU
a30THOW KUCIIOTHI CBOWCTBa 10 XUMHHU
¢ MEIbIO. KOHLEHTPUPOBAaHHOM TUTS
JlaGopaTopHbIe ONBITHI. a30THOH KHCIOTBI MPAKTUIECK
34. BzanmoneticTsue oit
KOHIICHTPUPOBAHHON JeATeTbHOC
a30THOH H
KHUCIIOTBI C MEIbIO YeIoBeKa
16 | 42 | ®ocdop. Crpoenne atoma u Hayuamcs: Onpenenats neny, | CocTaBiATh YuebHOE dopmupos
Coeaunenus ammorponust docdopa, XapaKTEpHU30BaTk CTPOCHUE | [TaHUPOBATH IyTH | CXEMBEI, COTPYAHUYECT | aHUE
dochopa. cBO¥icTBA Georo u kpacHoro | aToMa docdopa, (36T”ICH’1TB JOCTYOKEHUS OTpEIeTSITh BO C YUYHTENIEM | OTBETCTBCH
I[oustre 0 docopa, UX IPHUMEHEHHE. 3aBHCHMOCTL CBOHCTB 1eJieit; TIOHATHS; u HOTO
dochopHbIX OCHOBHBIE COETMHEHHS: (b(;%);)gt OTI/? FEAHOHOKCHM KOHTPOJIMPOBATh U | 00001IaTh, CBEpPCTHHKAMH | OTHOIICHHUS
yI0OpeHHsIX okcun dochopa (V) u zOCTaBMi' XI'/IM;;{iiJLe:Ba’ OLIEHUBATH CBOU yCTaHaBIIMBATh K YYEHUIO;
oprodochopHas KuCIIoTa, ypaBHenu, JeHCTBUS aHaJIOTUH, TOTOBHOCTH
tdhocdater. DochopHbie XapaKTepH3yIoLLe KIIACCH(UIHPO u
y100peHus. XMMHYECKHE CBOHCTBA a30Ta BaTh CIIocoOHOC
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Jdemoncrpauun. O6pa3ist B PE3YNIbTATE IPOBEICHUS TH K
NPUPOJHBIX COCIUHEHUIN 11abOPaTOPHBIX OMBITOB, CcaMOpas3BUT
(bOC(bOpa~ O6pa3HI)I MIPOBOAUTH KaUCCTBCHHYIO U0 U
BaHEHIINX /1 HAPOJHOTO peakiuio Ha docdar - HoH camoo0pas
o Honyltam BO3MONCHOCHIb
xo3siiicTBa hochaTos. OBaHUIO
JI 6 T HBI BITBI Haydyumbvpcs. OINUCBIBATb
353 ];)pa Op €o ‘ (I)I/I3I/I‘IeCKI/Ie U XUMHYCCKHUEC
- F'aclosHaBaHNC TIPOIIECCHI, ABJIAIONIUECS
docdaros Y4acThIO KPYroBopoTa
BEILIECTB B IPUPOAE
17 | 43 | Yraepon Crpoenne aToma u Hayuamcs: Ompenensats nenn, | CocTaBisTh YuebHoe dopmupoB
aJlJIOTpOIHA Yyriaepoa, XapaKTEpU30BaTh CTPOCHHUE | [TaHUPOBATH IIyTH | CXEMBEI, COTPYAHUYECT | aHHE
CBOMCTBa ero Moaudukamnuii | 4ToMa yrjiepona, 96T”‘CH"TI’ JIOCTHKEHUS OTIPECIIATh BO C YUUTENIEM | OTBETCTBEH
U UX NPHMEHEHHE. 3aBHCHMOCTD CBOHMCTB 1eneit; HOHATHS; u HOTO
JdemMoHcTpanun yriepoaa ot ero KOHTPOJUPOBATh U | 0000maTh CBEPCTHUKAMM | OTHOLIECHHS
m ' nonokenns B [ICXD J.U. ’ )
OTJIONIEHUE YTIIEM MeH eeeBa, COCTABIATH OLCHUBATH CBOH yCTaHaBJIMBATh K YUCHHUIO;
PACTBOPEHHBIX BEIECTB M |y iireckie ypasHeHH, JIeHCTBHS aHaJIOTUH, FOTOBHOCTH
ra3os. XapaKTepH3yIoLIIe KIJIaccuUIMPO u
Boccranosnenue MEaUu U3 €€ XUMUYECKUE CBOMCTBA BaTh CIIOCOOHOC
OKCHJIa yTJIEM. yriepona TH K
JlaGopaTtopublie onbIThl. 36. | [lonyuam eosmodicrocmo caMOpa3BUT
T'openue yriist B Kuciopoje Hay4iumbsca. OIMCBIBATH HI0 U
(usnueckre U XUMHYECKUE camoo6pas
IIPOLIECCHI, SBIISIOLUECS OBAHIIO
9aCThIO KPYrOBOpPOTa
BELIECTB B IPUPOLE
18 | 44 | Oxcuabt Oxcugp! yriepoaa (1) u Hayuamcs:, Omnpenensats nenu, | CocTaBiATh Yuebnoe dopmupoB
yriepoaa (IV), ux cBolicTBa 1 OIHCBIBATE CBOMCTBA IJJAHUPOBATH ITYTH | CXEMBI, COTPYIHHUYECT | aHUE
npuMmeHenne.JlagopaTopapr | OKCHIOB yIJIEpona, JOCTHIKCHUS OIpEAEATh BO C YUYHTENIEM | OTBETCTBCH
e onbIThL 37. [Tonyuenue, COCTABILATH ypaBHCHI TIeIIeH; HOHSATHS; " HOTO
p€aKknrr, COOTBETCTBYIOIINX
coOMpaHne U paclio3HaBaHUE P ——— KOHTPOJUPOBATh U | 00001aTh, CBEPCTHUKAMH | OTHOIIECHUS
YTIIEKUCIIOTO Ta3a pPeBp " | oIleHWBaTh CBOU yCTaHaBIIMBATh K YYEHUIO;
TIPOBOAUTH KAYE€CTBCHHYIO o
PEAKIIITO 10 JIeHCTBHS aHaJIOTUH, TOTOBHOCTH
PacIo3HaBAHUIO KJIaCCH(HIUPO u
YITIEKHCIIOro Ta3a BaTh CITOCOOHOC
Honyqam BO3MONCHOCMb TH K
Haylmmbc;l.‘ CaMOpaSBHT
TIPOrHO3UPOBATH U0 U
XUMUYECKHE CBOICTBA camooGpa3

87




BELIECTB HA OCHOBE UX OBaHUIO
CBOWCTB U CTPOEHUS
19 |45 | YronpHas VYronsHas kucnora. Conu Hayuamcs: Onpenenats neny, | CocTaBiaTh VYuebHoe dopmupoB
KHCIIOTa U ee YT OIIbHOW KUCJIOTBI: AaBaThk ONPEACICHIA IUIAHUPOBATH IyTH | CXEMBI, COTPpYIHHUYECT | aHHE
COJIH KaJbIIUT, COMIA, MOTAIII, UX TIOHATISM (GKECTKOCTD JIOCTHKEHUS OTIPEIENATh BO C YUUTENIEM | TIO3HABaTEl
3Ha4YEHHUE B IPUPOJE U BOJIBD ,OMUCRIBATE CBOUCTBA | y1opejt- HOHATHS; u BHBIX
YroJibHOU KHUCJIOTHI,
JKU3HU YenoBeka. JKecTkocTh KOHTPOJIUPOBATh U | 00001IaTh, CBEPCTHUKAMU | HHTEPECOB
COCTaBJISATb YPaBHCHUS
BOJIBI U CIIOCOOBI €€ N OLICHUBATh CBOU yCTaHaBIIMBATh Y MOTHBOB
pCakumn, COOTBETCTBYIOIHNX -
yCTpaHEHUSI. «uenouxey npeepamenmii, | ACHCTBUA aHaJIOTUH, 0CO3HABaTh
JdemoncTpanuu. O6pasiisl COCTABIISTH HA3BAHMUS CoMeii KJIACCU(PUIHPO 3HAUYCHHE
IpUPOAHBIX COG}Z[I/IHGHI/Iﬁ erJ'ILHOﬁ KHCIOTHI, BaThb TEOpETHUIEC
yriepoaa. O0pasiisl Bax- [IPOBOJAUTH KaUECTBEHHYIO KUX 3HaHUI
HEHIIX KapOOHATOB IS peaKiuio Ha KapOOHAT - HOH 10 XUMHUH
HapOJIHOT'O X035 CTBA. [onyuam 603moscHocms 1A
JlabopaTopHble ONbITHI. Hay4umoCs.: MIPaAKTHYIECK
38. [ony4eHue yronsHoi TpOTHOSHpOBATE oii
XUMHWYECKHE CBONCTBA
KHCJIOTBI U U3YYEHHE €€ JIeSTEIIbHOC
CBOf;ICTB 39 He exo BCHICCTB HA OCHOBEC UX -
e P A CBOICTB U CTPOEHUS
KapOOHATOB B germoBeKa
TUAPOKAPOOHATEI.
40. Paznoxenune
TUAPOKapOOHATA HATPHS
20 | 46 | KpemHuuii Crtpoenne aToMa KpEMHHS; Hayuamcs:, OnpenensaTs e, | YCTaHABIUBATh | — YUeOHOe -
KpUCTaJUIMYECKUNA KPEMHHUM, | XapaKTCpU3OBaTh CTPOCHUE | [gaHUpPOBATh NIYTH | NPUYUHHO- corpynamdect | (popmupoBa
€ro CBOWCTBA M MPUMEHEHHe | 3TOMa KPEMHNS, O0BACHATE | nocTyKeHHs CIICIICTBCHHBIC | BO C YYHTENIEM | HHE
3aBHCHMOCTE CBOHCTB TIEIeH; CBSI3H, " MIO3HABATEN
KPEMITHUT. OT €10 MONOMCHIA | _ ¢ yyrhomupoBath | CTPOUTH CBEPCTHUKAMH | BHBIX
B [ICXD JI.N. Menneneena, )
1 OLIEHUBATh CBOM | JIOTHYECKOE ; WHTEPECOB
COCTaBJIATh XUMHWYCCKHEC o 6
ypaBHEHM, JIEHCTBHS paccyxueHue, | paborartb Y MOTHBOB
XapaKTepH3yIOLIIe YMO3aKIIIOUYeHHN | WHIUBUAYAIbH | —
XUMUYECKUE CBOMCTBA € U1 aAciaTh 0 1 B Ilapax OCO3HaBaTh
KPEMHHS BBIBO/IBL; 3HAUYCHHE
Hoxzyqam BO3MONCHOCb TeOpeTquC
Hayyumucs. TpaMOTHO KUX 3HAHUUN
oOparmartbcs ¢ BUeH.[eCTBaMI/I 110 XMMHH
B ITIOBCCAHCBHOM XHU3HU TUIS
MPaKTHIECK
oif
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JACATCIBHOC
TH

YenoBeKa
21 | 47 | Coenunenus Oxcuap! kpemuus (IV), ero Hayuarcs:, Onpenensts nenu, | CMbICIOBOE — YuebHoe dopmupoB
KpeMHus NIPUPOJHBIE PA3HOBUJHOCTU. | ONMCHIBATH CBOMCTBA TJIAaHUPOBATH MyTH | TCHHE COTPpYIHUYECT | aHUE
CuivKkaTel. 3HaueHHe OKCHJIa KPEMHHS, TOCTIDKEHUS YCTaHABIMBATD | g, ¢ yyyrenem | Mo3HaBaTel
coezmvHeHHﬁ KPEMHHS B COCTaBJIATE ypaBHCHIA Heneid; gﬁg;é’g‘é;{me u BHBIX
KUBOU M HOXXHUBOH MPHUPOZE. | peaklui, — KOHTPOIMPOBATE | (pony cTpouTs CBEpCTHUKAMHU | HHTEPECOB
Jdemoncrpanun. O6pa3isi COOTBETCTBYIOIINX ¥l OLIEHUBATh CBOU | poo oo ; Y MOTHBOB
MPUPOAHBIX COCTMHEHUIH «UEMOoYKe» MpeBpaIleHHid | JeHCTBHS paccyKueHue, 0CO3HaBaTh
KpemHus1. JlaGopaTopHbie . IPOBOJIUTH YMO3aKITIOYeHH 3HaYeHHE
onsIThl 41, [TonyueHue Ka4eCTBEHHYIO PEaKIInIo e, JIenaTh TeopeTHyIec
KpPEMHEBOW KUCIOTHI U HA CUJIMKAT - UOH BBIBOZBI KUX 3HaHUI
HU3y4YECHUE €€ CBOMCTB ITonyuat BO3MOXKHOCTh ymenune 10 XUMHHU
HAYYUTHCS: TIPAMCHATD, ISt
MPOrHO3HPOBATH ﬁ%ii%ﬁg;gbm MPaKTHHIECK
XUMHUYECKUE CBOWCTBA ATB 3HAKI I o
BEIIECTB Ha OCHOBE X CHMBOJTBI, JIEeSITENEHOC
CBOWCTB U CTPOEHUS ™
YeoBeKa
22 | 48 | CunuxaTHas [TonsiTHEe O cUIMKAaTHON Hayuarcs: ITnanuposats nytu | CMBICIOBOE dopmMupoB
MPOMBINIUIEH- | IPOMBIIUIEHHOCTH. CTEKII0, | MIPaKTHIECKOMY JIOCTIKCHUS ITCHUE aHue
HOCTB LIEMEHT, KepaMuKa. HPHMEHEHHUIO 1enei; yCTaHaBIIMBATH OTBETCTBEH
JdemouncTpaunu. O6pasiisr COEMHEHNN KPEMHHUS KOHTPOIHPOBATh 1 | NPAIMHHO" HOTO
CTEKJIa,KepaMHKH, [IEMEHTa [TomrygaT BO3SMOXHOCTB OILIEHWBATh CBOU gg;?;?zigg;fb OTHOIIIEHUS
Hay4UTHCS: JIeHCTBHS JOFHIECKOe K YUEHUIO;
MIPOTHO3UPOBAThH paccyKueHue, TOTOBHOCTH
XUMHUYCCKUEC CBOUCTBA YMO3aKIIIOYEHHA u
BEIIECTB HA OCHOBE UX e, JlenaTthb crocobHOC
CBOWCTB U CTPOEHUS BBIBOJTBI TH K
YMCHHC caMopa3BUT
MIPUMEHSITH, —_—
C03/1aBaTh U camoopas
peoOpa3oBHIB
aTh 3HAKU U OBAHHMIO
CUMBOIIBL,
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23 | 49 | O6obueHHe VYpok-ynpaxHeH#ue ¢ Hayuamcs: 0606mwaTh Onpenensate uenu, | CocTaBisTh VYuebHoe dopmupos
110 TeMe HCITOJIb30BaHUE SHaHHA W MPEACTABIIATE HX IUTAHUPOBATH ITyTH | aJITOPUTM COTPpYIHUYECT | aHHE
«HeMmeTanmbs» | caMOCTOSTENbHOM paGoThl o | CXEM, TAOIHIL, IPE3CHTAMH | 1ocTinKeHHs JefcTBus, BO C yUUTENEM | [TO3HaBaTeN

BBITIOJIHEHUIO TTPOBEPOUHBIX Heneid; CTPOUTH " BHBIX

TECTOB, 3aJJaHUN U KOHTPOJUPOBATh U | MOJENb Ha CBEPCTHUKAMH | HHTEpPECOB

yrpaxHeHu! OLIEHUBATh CBOU OCHOBE ; Y MOTHBOB;

JISHCTBHSI YCIIOBUI paboTathb ¢dhopmupora

3aJlauH, WH/IMBUIYallbH | HHE
MPUMEHSATh 0 U B mapax OTBETCTBEH
CHUMBOJTUKO- HOTO
rpaduyeckue OTHOIIEHUS
cpencTaa K YUEHHIO
HaTJIATHOCTH

24 | 50 | KourtponbHasi | BeisBieHue ypoBHS IIpoBeputh ypoBeHb [InanupoBats mytu | CocTaBIsATH ®opMynupoBa | —
pabora Ne3 mo | chopMHUpPOBHHOCTH YCBOCHWS 3HAHUN U JIOCTIKEHUS aJITOPUTM Tb dhopmupoBa
TEME OCHOBHBIX BHIOB YUE€OHOM YMEHUU 110 TeMe LeJel; onpeaensTh | JIeUCTBuUA, COOCTBEHHOE HHE
«Hemeranner»y | geaTenbHOCTH CrocOOBI IECTBUH | CTPOUTH MHEHHE U Mo3HaBaTeN

B paMKax MoJIeNb Ha MO3UILHIO, BHBIX
IPEATIOAKEHHBIX OCHOBE apryMEHTUPOB | UHTEPECOB
YCJIOBUH U YCIOBUH aTh CBOIO 1 MOTHUBOB
TpeOoBaHuii; 3ajauuy, TOYKY 3pEHUs | —
COOTHOCHUTH CBOU IPUMEHATh DopmHpoB
JIEUCTBUS C CHUMBOJIUKO- aHue
IUTAHUPYEMBIMU rpaudeckue OTBETCTBEH
pe3ynbTaTaMu; cpeacTsa HOTO
KOHTPOJIUPOBATh U | HAIJIAHOCTH OTHOLICHUS
OLIEHUBATh CBOU K YYCHUIO;
JEICTBYS U TOTOBHOCTH
Pe3yNbTaThI u
CHOCOOHOC
TH K
CaMOpa3BUT
U0 U
camoobpa3
OBaHUIO
IIpakTukyMm 2 «CBolicTBa coelMHEHHIT HeMeTALI0B»(34)
1 51 Pemenue Pemenue Hayuamca: obpamatscst ¢ Onpenensate uenu, | CocTaBisTh YyebHOE ®opMupoB

71a00paTOPHBIM
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JKCIEPUMEHTA | 3KCIEPUMEHTAIBHBIX 3a4a4 000pyIOBaHHUEM U IJIAaHUPOBATH IYTU | AJITOPUTM COTPYJHUYECT | aHUE
JIBHBIX 3a71a4 no teme «lloarpynna HarpeBaTCIbHbIMHA TOCTHUXKECHUSA JICHCTBUS, BO C YYUTEIEM | IIO3HABATEN
mno rajoreHoOB» pUOOPaMHU B COOTBETCTBHU | pyeyreji; CTPOUTH u BHBIX
TemMe ¢ MpaBHIaMHI TCXHHKH KOHTPOJIUPOBATh U | MOJIENb Ha CBEPCTHUKAMH | MHTEPECOB
0€30I1aCHOCTH, ONKCHIBATH ) )
«Tonrpynna . OIIEHUBATh CBOU OCHOBE ; U MOTHUBOB;
XUMUYECKUU DKCIICPUMEHT C o “ 6 (b
rajioreHOBY HOMOILIBHO SI3bIKA XHMHH, JICUCTBUS YCIIOBHUI pabotaTh OpMHUPOBa
o —— 3a7a4H, WHAUBUIYAJIbH | HUE
pe3yIIbTaTaM SKCIIEpHMEHTA. MIPUMEHSTh 0 ¥ B lapax OTBETCTBEH
Tonyuam 6o3moocnocms CHUMBOJIMKO- HOro
HayuumuCsi: OCO3HABATh rpaduyeckue OTHOIIICHUS
HE00X0JUMOCTh cpencTea K YYEHHUIO
COGHIOﬂeHHH HpaBI/IJ'ITB u HarIsiAHOCTH
OT s coxpaHeHusi CBOETO
3J0pOBbsl U OKPYKAOLIUX
52 | Pemienue Pemenne Hayuamcs: obpawmatsest Omnpenensats nenu, | CocTaBiATh YuebGHoe dopmupoB
DKCIEPMMEHTA | DKCIEPUMEHTAJIbHBIX 3a1a4 11aGopaTOPHBIM IUTAHUPOBATH IIYTH | aJITOPUTM COTPYIHUYECT | aHHE
JIBHBIX 33724 o 000py0BaHHEM H JOCTHIKEHHUS JICUCTBUS, BO C YUUTEIIEM | TIO3HABaTEI
o teme «[loxrpymnma HArpeBaTeIbHbIMH 1enei; CTPOMTH u BHBIX
npubOpaMu B COOTBETCTBUU
TeMe KHUCII0poaa KOHTPOJIUPOBATh U | MOJIENb Ha CBEpCTHUKAMHU | UHTEPECOB
«Tonrpynna © TPABIIAMM TEXHMIH OIIEHHUBATh CBOU OCHOBE ; 1 MOTHUBOB
ATpyH 0e30MacHOCTH, OMUCHIBATH Hv . ! 5
KHUCI0poaa» XUMHHecKuii Skcriepument ¢ | ACHCTBUA YCIOBUU paboTaTh 0CO3HaBaTh
TIOMOIIBIO S3bIKA XHMUH, 3a7a4u WHIUBUYAJIbH | 3HAYEHUE
JIenaTh BBIBOJIBI T10 O U B I1apax TEOPETUIEC
pe3yabTaTaM SKCIIEPUMEHTA. KHUX 3HaAHUI
HOﬂyqam BO3MONCHOCMb 110 XUMHHU
HAYy4umocs: OCO3HABATH TUTS
HEOOXOIUMOCTE IIPAKTHYECK
cobmonenns npaBuwi b u oit
OT st coxpaHeHHsT CBOETO
JIeATeNIbHOC
30POBbSI 1 OKPYKaIOIINX ™
YyeJIoBeKa
53 | Ilomyuenue, [onyuenue, cobupanue u Hayuamcs: obpamarsces ¢ Onpenenats neny, | CocTaBiATh -
coOupanue u pacrio3HaBaHue ra3oB 11ab0paTOPHBIM IUIAHUPOBATE IYTH | AITOPUTM ¢dhopmupoBa
pacrno3HaBa- 000pyIOBaHHEM H JIOCTUIKEHUS IEeWCTBHA, HUE
HUE ra3oB HarpeBaTe/bHbIMHU TesIei; CTPOMTH Mmo3HaBaTesl
PUOOpPaMH B COOTBETCTBHU
— KOHTPOJIMPOBATh | MOJENb HA BbHBIX
C MpaBWIaMH TEXHUKHA
Y OIIEHHWBAaTh CBOM | OCHOBE WHTEPECOB
0e30MMacHOCTH, OIMMCHIBATH . .
XUMHHecKuii Skcriepument ¢ | ACHCTBUSA YCIIOBUI U MOTHUBOB
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TIOMOIIBIO S3bIKA XUMUH, 3a1a4yu [Ipobnema
JIeNIaTh BBIBOABI 110 0e301acHor
pe3yiibTaTaM SKCIICPUMCEHTA. 0
Honyttam BO3MONCHOCHIb HCIIOIB30BA
Haydumbvpcs. 0OCO3HABATb HHSL
HE00X0IMMOCTh
coOroieHus paBwiI b u BCIICCTB
OT nnst coxpaHeHHsT CBOETO
3J0pOBbsl U OKPYKaIOLIUX
Tema 4. Kpatkue cBeieHUs1 00 OpraHnyecKux coequneHuax(44)
1 54 | Yrnesogopon | Heopranuueckue u Ha3bIBaTh oprauudeckue | Ompenensats nenn, | CMBICIOBOE —
bl OpraHNYECKHE BEILIECTBA. BELICCTBA M0 MX (opMyne: | ranuposaTh myTH | YTEHHE ¢dbopmupoBa
VriaeBonopossl. MeraH, MeTaH, 3TaH, STUJICH; JIOCTHIKEHUS yCTaHaBJINBATh HHE
3TaH, OLICHUBATb BIIUSAHHUEC Heﬂel\/ll; HpI/I'-II/IHHO' [Mo3HaBaTeN
XUMHUYECKOr'o  3arps3HCHUA CJICACTBCHHBIC
TIPOTTaH KakK MpeneIbHbIC - — KOHTPOJIPOBATH bHBIX
YIIEBOJOPOIBI. DTHUIIEH U OKPYIAIOWICH  CPEABL —Ha | ) OIICHUBAThL CBOU GBI, CTPOUTH WHTEPECOB
OpraHU3M YellOBeKa; " JIOTHYECKOe
AIETHJIEH KAK HeMPENENbHBIE | Loaviorno  obpamatses ¢ | ACHCTBAA paccyxK/eHue, 1 MOTHBOB
(HeHaCBIIEHHBIE) BeIeCTBAMH YMO3AKITIOYeHH [Ipobnema
Yrii€eBoagopoanbl. rOpeHI/Ie MOBCEIHEBHOMN KU3HU €, AcIaTh Oe3omacHor
YIJ1€BOJOPOOOB. OIPEENATH BO3MOXXHOCTD BBIBOJbI 0
KauecTBennble TIPOTEKAHUS PEAKIHii YMCHHC UCIIONIB30Ba
PEAKIMA Ha HEMPENENBHBIE | HeKOTOPBIX MPE/ICTABHTEINEi o — HHsL
COCIMHCHH . OpPraHUYECKUX BEILECTB C p eI([)6pa3 OBLIB BCIICCTB
Peakuuns neruppupoBaHus. KHCIIOPOJIOM, BOZOPOIOM, aTb 3HAKH I
HAemoncrpanuu. Moaenu MeTaJTaM1, OCHOBAHISIMH, CHMBOJTHI,
MOJIEKYJl METaHa, dTaHa, FAOrCHAMIA
MIporaHa, dTHJIEHA U
aueruieHa. Bzaumonelicteue
STHIIEHAa C OPOMHOI BOJOH U
pacTBOpOM TepMaHTaHaTa
KaJus
2-3 | 55- | Kucnopoxncone | OTUIIOBBIHA CIIUPT, €TO Ha3bIBaTh opranuieckue | OmpenensTs 1eny, | YCTaHaBIMBATh | — YaeOHOE -

56 | pkamme MIOJTy4eHN e, TPUMEHEHUE U BelecTBa M0 MX (GOpMy”e: | yraHupoBath MMyTd | NPUYHHHO- corpynamdect | (opmupoBa
opraHuyeckue | (pU3MOIOrMYECKOe JeiicTBre, | MCETAHOI, STAHON, IITHUCPHH, | nocTHKEHMS CACACTBCHHBIC | o ¢ yypTenem | HuE
COCIMHEHUS TpexaTOMHBIH cupT yKCyCHasd KHCIIOTA, | 1yereif; CBA3M, CTPOHUTD | ) Mmo3HaBaTesl

rmnepuH. KadectBeHHas CTCApHHOBAA Knenora, | _ KOHTPOJIUPOBATh jrorrecKoe CBEPCTHUKAMH | BHBIX
OJICMHOBAas KHUCIIOTA, pacCyxxaceHue, .

PEAKIUA Ha MHOTOATOMHBIE | [ oo U OLEHHBATL CBOM | y\iozakiiouent | WHTEPECOB

CHUPTHL. YKCYyCHa, OLICHHUBATE pomsrie | ACHCTBHS e, JIenaTh paboratb Y MOTHBOB
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CTCapUHOBAS U OJICHHOBAs XUMHYECKOrO  3arpsi3HEHUS BBIBOJIBI nHauBuAyansH | [Ipobnema
KHCJIOTBI — IPEACTaBUTENN OKpYKaloWied  cpefibl  Ha YMCHHUC O U B I'pyIIIE. Oe3omnacHor
KJ1acca KapOOHOBBIX KHCIIOT, | OPTaHM3M HEIOBCKa, MPUMEHSTB, 0
Kuper. Mpuia. TpaMOTHO  obpamathes ¢ co3ziaBaTh U HCIOh30Ba
JdemoncTpanuu. Oomme BEIIeCTBAMH | peoOpa3oBHIB HHUS
XHUMHUUYECKHE CBOMCTBA TOBCCIUCBHON HKHSHH aTb 3HAKU U BEIIIECTB B
OnpeacCIATbL BO3SMOKHOCTb
KMCJIOT Ha IpUMEpe NPOTeKAHHS peaKLuii CUMBOJIBI IIOBCCIHECB
YKCYCHOH HEKOTOPBIX MPEICTABUTENEN HOM JKU3HH.
kucioTel. KauecTBeHHas OpTraHMYECKHX BEIECTB C
peaKiys Ha MHOTOATOMHBIE | KMCIIOPOJIOM, BOIOPOJIOM,
CIIHPTHI MeTaJIaMH, OCHOBAHUSIMH,
raJIoreHaMu
57 | Azotrconepxa- | AMUHOrpymnma. Ha3bIBATh oprannyeckue | OmpenensiTh ey, | YCTaHaBJIUBaTh | — YyeOHOe -
mue AMUHOKHCTIOTHI. BELICCTBA N0 MX (OPMYZE: | rmaHUpoBaTh MyTH | PHIMHHO- cotpynauuect | (popmuposa
OpraHu4eckne | AMHHOYKCYCHAsi KUCJIOTa. aMHHOYKCYCHAA KHCIIOTa, JOCTHIKEHHS CACACTBCHHBIC | po ¢ yypTenem | Hue
COE/IMHEHUS Benku (mporenHsr), OLCHUBATD BIMARMC | 1 enreid; CBASH, CTPOUTE | ) o3HaBaTeN
WX (bYHKIHH B KHBBIX XMMHHECKOTO  3aIPA3HEHMA | KOHTPOJHPOBATS JIOTHYECKOEC CBEPCTHHKAMH | BHBIX
opranu3max.KadecrBeHHbIe OKPYIRAIOWICH  CPEARL A 1 1 o ltennBaTh cBOM paceyAcHe. 1. WHTEPECOB
OpraHU3M YellOBeKa; ® YMO3aKIIIOYEHH |
peakiuu Ha OCNKH. rpaMoTHO  obpamatbes ¢ | ACHCTBHSA e, JIenaTh Y MOTHBOB
JlabopaTopHblie onbITHI. 42. | geiecrpamu BBIBOJIBI —
KauecTBeHHbIE peakiuy Ha [OBCEHEBHOM KU3HHU yMEHHE DopMHUPOB
Oenku ONPEENATH BO3MOKHOCTD PUMEHSTh, aHue
MPOTCKaHUA pCaKIuu co31aBaTh U OTBCTCTBCH
HEKOTOPBIX IPEACTaBUTENEH IpeoGpPa3OBHIB HOTO
OpPTaHNYECKUX BEIIECTB C aTh 3HAKU U OTHOILIEHUS
KHCJIOPOIOM, BOIOPOIOM .
MeTanﬁanI/Im, Z)CHgBEHSHMI’/I, CHMBOIEI K¢ YHEHHIO,
TaJIOrcHaMHu
Tema 5.000011eH1e 3HAHUI IO XHMHH 32 KYPC OCHOBHOI IIK0JIbI(84)
58 | Ilepuomnueck | Ileproanueckuil 3aK0H U Hayuamcsa: 0606mats Onpenenste uenu, | - — YueOHoe -
Wi 3aKOH U Ilepuonnyeckas cucrema HH(bOPMALHMIO 110 TeMe B TUIAHUPOBATH IMYTH | YCTaHABIMBATh | COTpYOHHUYECT | (popMupoBa
ITeprommuecka | XUMHUYECKUX HJICMEHTOB BHIIE CXCEM, BBINOJHATH JOCTH)KCHUS OPUYHHHO- BO C YUHTEIIEM | HUE
1 crucTeMa J. U. Menneneesa. TECTOBBIC 3aMaHHA Tenei; CIICICTBEHHBIE | U MO3HaBaTeN
. . Mengen | @u3nyeckuil CMbICI — KOHTPOJIUPOBATH | CBA3HU CBEPCTHUKAMH | BHBIX
€eBa B CBETE TIOPSIKOBOT'O HOMEpa Y OLICHUBATh CBOM | — BBISIBIISAITh ; WHTEPECOB
TEOPHH CTpPOe- | dJIeMEeHTa, HOMEPOB JIeHCTBHS B3aMMOCBSI3H paboratb Y MOTHBOB
HUS aToMa MIepUO/Aa U TPYIIIIEL. CocTaBiartb WHIUBUAYAIbH | —
3aKOHOMEPHOCTH N3MEHEHHUS aJTOPUTM ou BTpymme. | GopMupoB
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CBOMCTB 3JIEMEHTOB U MX JelcTBUS, aHue
COeIMHEHUH B Iepuosiax u CTPOUTD OTBETCTBEH
rpyImnax B CBETE MoOJIeNb Ha HOTO
MIPEACTABICHUH O CTPOCHUH OCHOBE OTHOIICHUS
aTOMOB YCIIOBHUI K YYECHUIO;
3J7€eMEHTOB. 3HaUCHHE 3aJ1aun
ITepuomnyeckoro 3akoHa
59 | Bunsl Bunel xumudeckux cBsseil u | Hayuamcesa: 06001ath Onpenensats 1eny, | CamoctosTens | — YueOHOE -
XUMHYECKUX THUIIBI KPUCTAIUNIMYECKUX MH(OPMALHUIO 110 TeME B IUTAHUPOBATH ITYTH | HO aJIEKBATHO coTpynHuuecT | PopMUpPOB
CBsI3el M THUIBI | pemeTok. BzanMocBs3p BHJ/IC CXCM, BBIITOIIHATE JIOCTHIKEHUS OLIEHUBATh BO C YUUTENIEM | aHUE
KPUCTAJINYEC | CTPOEHHUS U CBOKWCTB TCCTOBRIC 3allaHUA 1enei; NPaBUIBHOCTE | U OTBETCTBEH
KHX BEIIIECTB — KOHTPOJIMPOBAThH | BBITOTHEHUS CBEpCTHUKAMHU | HOTO
PEIIEeTOoK. W OIICHWBATh CBOH | JICHCTBUS U ; OTHOIIICHUS
B3aumocBs3b JIEUCTBUSA BHOCHUTB K YYECHUIO;
CTPOCHHS U HEOOXOIMMbIC TOTOBHOCTH
CBOICTB KOPPEKTUBEI B 51
BEIIIECTB WCTIOJTHEHUE croco0HOC
TH K
caMopa3BUT
W0 U
camoo0pa3
OBaHUIO
60 | Kimaccudmkarn | Kmaccudukarms Hayuamcsa: 0606marnb OnpenensiTe 1eNMH, | YCTaHABIUBATh | — Y4ueOHOE -
usa XUMUYECKUX peakLUui o MH(OPMALIMIO 110 TEME B IUTAHUPOBATH IIyTH | aHAJIOI'UH, corpynHuuect | PopMupoB
XUMHYECKUX Pa3IHYHBIM [IPU3HAKAM BUJIE CXEM, BBITIOIHATE JOCTHIKCHUS KJIacCU(QUIIMPO | BO C yUUTEIEM | aHHE
peaxnuuii mo (4McIIo U cocTaB TCCTOBRIC 3alaHUA eneii; BATh, u OTBETCTBEH
Pa3TMYHBIM pearupyrommx 1 — KOHTPOJIMPOBATh | YCTAHABIHMBATH | CBEPCTHHKAMH | HOTO
MpU3HAKaM. 00pa3yrommxcss BEIIeCTB; Y OLIEHUBATh CBOM | MIPUYUHHO- ; OTHOIIIEHUS
CxopocThb HaJW4Iue TPAHUIIB pa3zena JIeHCTBHS CIIE/ICTBEHHEIE K YYEHUIO;
XUMHUYECKUX (haz;reroBoii a3 dexr; CBSI3H, TOTOBHOCTH
peakuuii HU3MEHEHHE CTEIEHEen CTPOUTH u
OKHICITICHVIS] aTOMOB; JIOTHYECKOe crocobHOC
WCIIOTb30BAHUE paccyxeHue, TH K
KaTan3aTopa; HallpaBIleHHe YMO3aKITIOUEeHU caMopa3BUT
npotekaHus). CKOpoCTh € | JIeNaTh U0 U
XUMHUYECKUX PEaKINi 1 BBIBO/TBI camoobpa3
(hakTOpHI, BIUSIONINE HA HEe OBaHUIO
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61 | Hducconmanus | OneKkTpolnuTHYeCcKas Hayuamcs: 06001mats Omnpenenste ey, | npeoOpa3oBelB | — YueOHOe —
9JICKTPOJIUTOB | JUCCOLHMAIIUS KHCIIOT, MH(OPMAIIHIO 10 TeME B IUIAHUPOBATH ITYTH | aTh 3HAKU U corpynHuuect | PopmMupoB
B BOJHEIX OCHOBaHMM, coneil. Monupie | BHAC CXEM, BBITIOIHATH JIOCTHOKCHUS CHMBOJIEI, BO C YUUTEIIEM | aHHE
pacTBopax. ypaBHeHus. Y clIoBUs TCCTOBRIC 3alaHUA ueneii; MOJIeNU U u OTBETCTBEH
Honnsie MPOTEKAHUS — KOHTPOJIMPOBATh | CXEMBI IS CBEPCTHUKAMH | HOTO
ypaBHEHU peakuuii oOMeHa 10 KOHIIA Y OIICHWBATh CBOM | PEIICHUS ; OTHOIICHUS
peaxiuit JefcTBUs Y4eOHBIX U paboraThb K YUEHHUIO;

MO3HABaTeNbH | MHJUBHIYAJIbH | TOTOBHOCTH

BIX 337124 0 ¥ B mapax 17§
CHOCOOHOC
TH K
caMopa3BUT
HI0 U
camoo0pa3
OBaHUIO

62 | Oxucnoutens- | OKHCTUTENHHO- 3HaTh MpaBUia Omnpenensats nenu, | CocTaBiATh YuebGHoe dopmupoB
HO- BOCCT@HOBHTEIHHBIE o0pareHus ¢ TUTAHUPOBATH MYTH | allTOPUTM COTPYIOHHYECT | aHUE
BOCCTaHOBH- peakunu. OKUCIUTENb, 71a00paTOPHBIM JOCTHKEHUS nencTBus, BO C YUHTENIEM | I1O3HaBaTell
TEJIbHBIE PEaK- | BOCCTAHOBUTENb 000pynOBaHUEM; LeTIeH; CTPOUTH u BHBIX
uu KOHTPOJIUPOBATh U | MOJENb Ha CBEPCTHUKAMU | UHTEPECOB

OLIEHUBATh CBOU OCHOBE ; U MOTHBOB;

JEHACTBUS YCIIOBHM paborathb dhopmupoBa
3a/1a4y, WHAUBUAYAIbH | HUE
IPUMEHATh 0 U B Iapax OTBETCTBEH
CHUMBOJIUKO- HOTO
rpadudecKue OTHOIIEHUS
cpeacTsa K YYEHHIO
HarJsiAHOCTH

63 | Kmaccudukan | IIpoctsie u cioxHbIe -YMerb o0pamarecs ¢ Onpenensate uenu, | CocTaBisTh — YuebHOE -
1S ¥ CBOWCTBa | BellecTBa. MeTauibl U XUMHUYECKON MOCYI0H IUTAHUPOBATH IIYTH | aJITOPUTM coTpynHHUYecT | popMupoBa
Heopranuyeck | Hemerasuisl. Cocras, 1a00paTOpHBIM JOCTHKEHHUS JIercTBUs, BO C YUHUTENIEM | HHE
X KJaccu(puKaIms u oomme obopymoBaHueM. -YMeEThb | IENICH; CTPOHTH H IMO3HaBaTeN
BEILECTB XMUMUYECKUE CBOWCTBA XapaKkTepU30BaTh — KOHTPOJIMPOBATh | MOZAENb HA CBEPCTHHKAMHU | BHBIX

OKCHJIOB ¥ THAPOKCHJIOB XHUMHUYECKUE CBOWCTBA Y OLICHUBATh CBOU | OCHOBE ; HWHTEPECOB
(ocHOBaHMIA, KHCIIOT, OCHOBHBIX KJIACCOB JIEUCTBUS yCIOBUI paboraThb U MOTHBOB
amM(OTEepHBIX THAPOKCUIOB), | HEOPraHMYECKUX BEIIECTB 3a]1a4u. WHAWBUAYaJIbH

conu B cBere TOJI

" COCTABJIATH YPABHCHUA

0 U B IpyImIie.
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XHUMHUYCCKUX peaKquI.

64 | TpeHunr- TpeHuHr-recTupoBaHue Mo Hayuamcs: 0606mars Onpenensats neny, | CocTaBiaTh VYuebHoe dopmupoB
TECTH- BapuanTaM [ 'MA nponuibix MH(pOPMAIIHIO 10 TeMEe B IUTAHUPOBATH ITYTH | AaJITOPUTM COTPpYIHHUYECT | aHHE
poBaHUe 1o JIeT U IMOBEPCUU BH/IC CXCM, BBIITOJIHATD JOCTHIKEHUS nefcTBus, BO C yUUTENIEM | MTO3HaBaTeNl
BapUaHTaMm TCCTOBBIC 3a/IaHHA Henei; CTPOUTH u BHBIX
I'MA KOHTPOJIUPOBATh U | MOZAENb Ha CBEPCTHUKAMU | UHTEPECOB

OLICHUBATH CBOU OCHOBE ; Y MOTHBOB;

JIeHCTBHS YCIIOBUH paboTathb ¢dhopmupora
3a/1auy, WHIUBUAYaJIbH | HUE
MIPUMEHSATh 0 U B mapax OTBETCTBEH
CUMBOJTUKO- HOTO
rpaduyeckue OTHOIIEHUS
cpencraa K YU4EHHUIO
HaTJIATHOCTH

65 | UToroBas BerlsiBiIeHUE YPOBHSA IIpoBeputh ypoBEHb [InanmupoBats mytn | CocTaBIsATH ®opMmynupoBa | —
KOHTPOJIbHAsA | c(hOPMUPOBHHOCTH YCBOEHUS 3HAHUH U JOCTHIKEHUS aJTOPUTM Tb ¢dbopmupoBa
padora no OCHOBHBIX BHIOB YUE€OHOM YMEHUM 110 TeEMe LeJel; onpeaensTh | JIeUCTBUA, COOCTBEHHOE HHE
KYpPCY XMMHHU | JEATEIbHOCTH CIIOCOOBI IeHCTBUI | CTPOUTH MHEHHE U MO3HaBaTEN
9 ki1acca B paMKax MOJEIb Ha MTO3ULINIO, BHBIX
Kontp. MIPEUIOKEHHBIX OCHOBE apTyMEHTHPOB | HHTEPECOB

YCJIOBUH U YCIOBUU aTh CBOIO 1 MOTHUBOB
TpeOoBaHuii; 3aJ1a4H, TOUKY 3pEHUSA | —
COOTHOCHUTH CBOH MIPUMEHSTh DopmupoB
JEHCTBHS C CHUMBOIIUKO- aHue
IJIAHUPYEMBIMA rpaudeckue OTBETCTBEH
pe3yIbTaTaMy; cpencTaa HOTO
KOHTPOJIMPOBATh U | HAIJIATHOCTH OTHOILIEHUS
OLIEHUBATh CBOU K YYEHHUIO;
JEICTBUS U TOTOBHOCTH
pE3yIbTATHI 51
CHOCOOHOC
TH K
CaMOpa3BUT
U0 U
camoobpa3
OBaHUIO

XuMus 4 KU3Hb(IIOATOTOBKA U 3alIUTA MP0eKTOB)(34)
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66 | Xumus u XUMUS ¥ 310POBbE.

3JI0pOBBE. PanmonansHOE mUTaHUE.
KaopuiiHocTh muiy.
Buramunel. JlekapcTBeHHBIE
BelecTa. Bpen, nmpu-
YUHSIEMBIH HAPKOTUYECKUMHU
BEIIECCTBAMU.

67 BrrToBas briToBEIE TIOBEPXHOCTHO-
XAMAYECKAs AKTHBHBIC COCTMHEHUS.
IPAMOTHOCTb.. Morwomue u YHUCTSIINIE
B BemectBa.  OpraHuveckue

JISTHAC pacTBopuTenn.  BHITOBBHIE
XUMHUYECKOT O a3p030JIH. ITpaBuna
3arps3HEHUsS Oe3omacHocTH TIpU  pabote
Ha CO cpeacTBaMu  OBITOBOU
oKpyskarolyto | XAMHH.
cpeny

68 Bricokomonek Bricokomonekynsipabie
YIpHBIC COeMHEeHNs. MOHOMEpPH U
COCIIMTHEHUSI. ronumepsl. [lomumepuzanus

u MOJIMKOH/AGHC AL,
Kayuyxku, IJIACTMACCHI,
XUMHYECKUE BOJIOKHA.
Bricokomonekymnsipabie
COEIMHEHHS —  OCHOBa
OHONOIMMEPOB u
COBPEMEHHBIX MaTepHajoB.

HCTIOTB30BaTh
MpHOOPETEHHBIC 3HAHUS IS
9KOJIOTHYECKU IPAMOTHOTO
MIOBEJIEHUS B OKpY)Karolien
cpere;

UCIIOJIb30BaTh
TPUOOPETCHHBIC KITFOYCBHIC
KOMITETEHIIMU TIPU
BBITOJTHCHUN TIPOCKTOB U
yueOHO-HUCCIICIOBATEIBCKUX
3a/1a4 M0 U3y4YCHUIO
CBOJCTB, CIIOCOO0OB
MOJIyYEHUS U
pacro3HaBaHUs BEIIECTB;
00BEKTUBHO OLIEHUBATh
HH(OPMAILIHIO O BEIIECTBaX
N XUMHUYECKUX ITpoLeccax;
KPUTHYECKHA OTHOCHUTHCS K
IICEBJOHAYYHOU
undopmanuu,
HeJJ00pOCOBECTHOM peKIiame
B CPENCTBAX MACCOBOU
undopmanum;

OCO3HABaTh 3HAUCHUE
TEOPETUYECKUX 3HAHUU IO
XUMUH JUTS TIPAKTUYECKOI
JIeATENLHOCTH YeJIOBEKa;
CO3/1aBaTh MOJIEITU U CXEMBI
JUTA PemieHns yIeOHbIX U
MO3HABATENbHBIX

3a/1a4; IOHUMATh
HEOO0XOIMMOCTh
COOITFOICHUS TIPEATTACAHHN,
Mpe/IaracMbix B
HWHCTPYKIIHSAX O
HCIIOIb30BAHUIO JICKAPCTB,

Omnpenenste MK, | ycTaHaBIWBaTh | — YueOHOe —
TUIAHUPOBATh MMYTH | IPUYMUHHO- COTpynHHYecT | popMUpOBa
JOCTHKEHHUS CIIEZICTBEHHBIE | BO C yUUTEIEM | HHE
LeIelt; CBSI3H, i MMO3HaBaTel
— KOHTPOJIMPOBAThH CTPOUTH CBCPCTHUKaAMHU BHBIX
Y OLICHWBATh CBOU | JIOTHYECKOE ; WHTEPECOB
IEUCTBUS paccyxiaeHue, paboTathb U MOTHUBOB
YMO3aKItoueHu | uHauBuayansH | [IpoGiema
€ U JIenaTh 0 ¥ B mapax 6e3zomacHor
BBIBOJIBI, (6}
HCIIOJIb30Ba
HHUsA
BEIIIECTB
OnpenensTs 1eNH, | yCTaHABIUBATh | — YueOHOE -
IUIAHUPOBATh IIyTH | IPUYUHHO- corpynauuect | (popmuposa
JOCTHUKCHUA CJICACTBCHHBIC BO C YUHUTCIIEM HHUC
IeIeit; CBSI3H, i MMO3HABATEIl
— KOHTPOJIMPOBATh | CTPOMTH CBEPCTHHKAMHU | BHBIX
U OLICHUBATh CBOU | JIOTMYECKOE ; HUHTEPECOB
JEeHCTBUS paccyxnaeHue, | paborarb U MOTHBOB
YMO3aKJIIOueHN | nHauBHAyansH | [Ipobmema
€ U JIenaTth 0 U B Iapax Oe3omacHor
BBIBOJIbI; 0
HCIIOJIb30Ba
HUS
BEILECTB
OnpenensiTe 1eNH, | YCTaHABIUBATh | — Y4deOHOE —
IUIAHUPOBATh YTH | IPUYUHHO- coTpynHHUYecT | popMupoBa
JOCTHKEHHUS CIICACTBEHHBIE | BO C yUUTENEM | HHE
eIneit; CBSI3H, " TO3HaBaTEI
— KOHTPOJIMPOBATh | CTPOMUTH CBEPCTHHKAMHU | BHBIX
Y OLICHUBATh CBOU | JIOTHYECKOE ; HWHTEPECOB
JIEeUCTBUS paccyxzaeHue, | paboratb 1 MOTHBOB
YMO3aK/II0ueHn | nHauBuayansH | [IpoGnema
€ U Jenath 0 U B mapax Oe3zomacHor
BBIBOJIBI; 0
HCIIOJIb30Ba
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CpPEACTB OBITOBOM XHUMHHU U HUSA
Ap. BEILECTB

Cnenuduxkanus
UTOT0BOIi KOHTPOJIbHOH PadoThI
A ydammxest 9 Kiaacca no XuMumu

1. Haznayenue KUM

OneHnTh ypoBeHb 0011e00pa30BaTeIbHON MOATOTOBKH Mo XuUMHUM ydamuxcs 9 kiacca. KM mpennazHaveHsl Ul KOHTPOJIS JTOCTHXKEHHS TUIAHUPYEMBIX
HPEIMETHBIX U METAIIPEIMETHBIX PE3YJILTATOB.

2. IoKyMeHTBI, onpeneasionue coaep:;kanue KUM

Conepxanne WTOrOBOM paboThl ompenenser PenepalbHBII KOMIOHEHT TOCYJapCTBEHHOI'O CTaHAapTa OCHOBHOTO o0ImIero oOpa3oBaHHsS 1O XUMHH (IIPHKa3
Muno6pa3oBanus Poccuu ot 05.03.2004 Ne 1089 «O0 yrBepkacHuU (heaepaibHOr0 KOMIIOHEHTA TOCYIaPCTBEHHBIX CTaHIAPTOB HAYaJIbHOTO OOIIETr0, OCHOBHOI'O
ob1ero u cpemHero(IoaHoro) odmero oopasoBanusmy), IIporpamMma s o0meodpa3oBaTenbHbIX yapekaennid. Xumus 8-11 k. — M.: [poda, 2011r.

3. IToaxoanl Kk 0TOOPY coaep:kaHusi, pa3padoTke cTpykTypsl KUM
Pazpaborka KM mnst mpoBeneHnst KOHTPOIBHOW pabOoThI IO XUMHHU OCYIIECTBIISUIACH C YIETOM CIEAYOUIIX OOIIMX TOI0KEHHMN:

| KUM opueHTHpOBaHbl Ha IPOBEPKY YCBOEHHUS CHCTEMbI 3HAHHWI, KOTOpash pacCMaTpPUBAETCSl B KAYECTBE MHBAPUAHTHOrO SIApa COIAEPKAHUS AEUCTBYIOLIMX
MporpaMM MO XUMHH ISl OCHOBHOM IIIKOJIBI, a TaKkkKe Ha MPOBEPKY CPOPMHUPOBAHHOCTH Yy YUAIIMXCS YMEHHS TPUMEHSTH MONydeHHBbIE 3HAHHUA B Pa3IMYHBIX
CUTYaIUsX.

| KUM npusBanbl oOecrniednBaTh BO3MOXKHOCTH AW((epeHINPOBAHHOM OLEHKM MOATOTOBKM BBIIYCKHHKOB. B 3THX wLensix NHpoBepkKa YCBOGHUS OCHOBH bIX
3JIEMEHTOB COIEPIKaHUs Kypca XUMHH 9 Kilacca OCYILECTBIISIETCS Ha TPEX YPOBHAX CIMKHOCTH: 6A3080M, NOBLIULEHHOM T 8bICOKOM.

| YueOubIit MaTepual, Ha 0a3e KOTOPOro CTPOSTCS 3aJaHUs, OTOMpaeTCs 10 MPU3HAKY ero 3HAYMMOCTH TSI OOIIEel KYIbTYpPHI IIKOIBHUKOB, 00I1e00pa30oBaTenbHOM
MOATOTOBKH BBIITYCKHMKOB OCHOBHOM IIIKOJIBI M 3HAYMMOCTH MaTepuala ¢ TOYKH 3pEHHsT BOSMOKHOCTH €ro IPUMEHEHHSI B TIOBCETHEBHOMN JKU3HH.

4. Xapakrtepuctuka ctpyktypsl KHM

Hrorosas KOHTPOJIbHAA pa60Ta COCTOHUT U3 I‘IB,CTGI\/JI, KOTOPBIC pa3jiIndaroTCAd 110 (I)OpMe " KOJIMYCCTBY 3a£[aHPIfI, YPOBHIO CJIO’)KHOCTH.
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Yacts 1 COOCPIKUT 10 33I[aHPII71 C BI>I60pOM oTBeTa U 4 3aJaHus - C KpaTKUM OTBECTOM, 4aCThb 2 COOCPIKUT 3alaHrA C Pa3BCPHYTHIM OTBETOM.

K KaXXIoMy H3 33I[aHI/II71 C BBIGOpOM oTBeTa vacTu 1 pa60TI)I npeaiaracresa 4 BapuaHTa OTBCTA, U3 KOTOPBLIX TOJIBKO OJUH HpaBHHBHLIﬁ. 33,)13HI/IC CUHUTACTCA
BBIITIOJIHCHHBIM BE€pPHO, €CJIM Y4YCHUK BI)I6paII HOMEp IMPaBUJIBHOTI'O OTBCTA. 3aI[aHI/I€ CUHUTACTCd HEBBIIIOJIHCHHBIM B CJICAYIOMIUX ClIydadX: YKa3aH HOMCP
HEMPaBUJIIBHOI'O OTBCTA; YKa3aHbl HOMCpaA JIBYX HUJIHU Ooitee OTBCTOB, JaXXEC €CJIM CPCAN HUX YKa3aH U HOMEP MPaBUIILHOI'O OTBETA, HOMCP OTB €Ta HC YKa3aH.

B wactu 1 paGoThl B 3a1aHUSIX

MMpEACTaBJICHBI AB€ PAa3HOBUAHOCTU 3aILaHHﬁ C KpaTKUM OTBCTOM: 3a/laHUA HA YCTAHOBJICHUC COOTBCTCTBUA U 3aJaHUA C

MHOKECTBEHHBIM BbIOOpOM. OTBET Ha HUX y4YalllMecs 3alKChIBAIOT B BHJIe Habopa 1udp 0e3 mpodesoB.

B yactu 2 paboTsl npecTaBieHo 3a/laHie ¢ Pa3BEpPHYTHIM OTBETOM, OTBET Ha KOTOPOE 3aMMCHIBAIOTCS YUAIIMMHCS CAMOCTOSITEIEHO B pa3BepHyTOH (opme.
[IpoBepka Mx BBITOIHEHHSI TPOBOANUTCS HA OCHOBE CIIEI[AIbHO pa3padOTaHHON CHCTEMbI KPUTEPHEB.

Pacnpenenenue 3aganuii ©TOroBoi padoOTHI MO €€ YacTsM C Y4eTOM MaKCHMAJIBHOTO IMEPBHYHOTO 0ajuia 3a BBIMOJHEHHE Ka) oW 4acTh paboThl JacTcs B

tabmnue 1.
Ta6mmma 1. Pactipenenenmne 3amannii o 4acTsM pabOTHI
Ne YacTb padoThl Yucio 3agaHmii MakcuMaIbLHBINH 0211 Tun 3apanui
1 4acTh 1 10 10 10 3amanus ¢ BBIOOPOM OTBeTa 6a30BOr0 YPOBHS CIOXKHOCTH
2 4acTh 1 4 8 4 3a1aHuMs ¢ KPaTKUM OTBETOM 0a30BOTO YPOBHS CIIOXKHOCTH
3 4acTh 2 1 4 1 3aaHVe TOBBIIIICHHOTO YPOBHA CIOKHOCTH C PEIICHHEM U OTBETOM
Hroro 15 22

S5.11poBepsieMble 3JIeMEHTbI COAEPKAHUS
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B utoroBoii KOHTpOJIbHOU PabOTEe MPOBEPSIOTCS 3HAHUS U YMEHUS B pe3yJIbTaTe OCBOCHHS CIECAYIONIMX TEM pPa3JIeloB Kypca XUMUU:

Tabnuia 2. Pactipenenenue 3aiaHuii o COACP)KaHUI0, BUAaM YMEHUH U crtoco0aM JeSTeIbHOCTH

No IIpoBepsiembie DJIEMEHTHI | YMeEHUS U CIIOCOOBI IEATENLHOCTH YpoBeHb Makcn
3aJIaHus COJICpKAHUS:
CIIOXKHOCTH MaJlb
HEII Oant
1 OCHOBHBIE CBEJICHUS O CTPOCHHM | YMEHHME  ONpeneNiiaTth  CTpocHue | b 1
aTOMOB aroma o nonoxenutro B I1C J[.H.
Mengeneena
2 3aKOHOMEPHOCTU U3MEHEHHus | YMeHue ornpenenirts | b 1
CBOMCTB 2JIEMEHTOB M X 3aKOHOMEPHOCTh XAMUYECKUX
CBOMCTB PJIEMEHTOB IO ITOJIOKEHUIO
COCTMHEHUM B CBSI3H [¢
TIC 1,11, MenneneeBa
nosioxeHueM B Ilepuoauueckoit
CHCTEME XMMHUYECKUX DJIEMEHTOB
1. MenneneeBa
3 l'enernyeckuil psin Meramia W | YMEHUE ONpelenarh reHerndeckuid | b 1
HeMeTallaa PO MeTalia ¥ HeMeTallia
4 ATtoMEBI u MOJIEKYJTBI. | YMEHHEe ompenensate u3 coucka | b 1
XHAMHAYECKUH DJIEMEHT BEIIIECTB METAJIJIBI M HEMETAJTBI
5 Crenenn OKHCIIeHHE | YMeHue OIIPEEIATh crenens | b 1
XAMHYECKOT O SJIEMEHTA B
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XUMHMYECKOI' 0 3JIEMEHTA COEAVHEHHNH
6 Tumnst XUMHYECKOMN CBA3M | YMeHUe OlIpeNeNATh tun | b
BEIIECTB XUMHYECKOH CBA3U
7 TuIbl XUMUYECKUX PEAKITHiA VYMenue ONpeaeiaTh tint | b
XUMHMYECKOH peakiuu
8 ATOMBI u MOJIEKYJBI. | YMEHue onpenenste u3 comcka | b
XUMHUUECKUH 371eMEHT BEIIIECTB METAJJIbl U HEMETAJUIbI
9 HomeHnkiatypa XUMUYECKUX | YMEHHE ONpeAeATh [0 Ha3BaHMIO | b
COE/IMHEeHUH ¢dbopmyny nona
10 YpaBHEHUS XUMUYECKUX PEAKIUU | YMEHUE COCTABJIATH xumudeckue | b
peakiiy, IMPaBUIBHO pPacCTaBIAThH
KO3 PHUIHUEHTBI
11 OKucCIUTEIHHO- YMeHne TpaBUIBHO —OIpenenarts | b
BOCCTaHOBUTEJbHBIE PEAKIIUU OKHCIIUTEIb WM BOCCTaHOBUTENb. B
CIIOXKHBIX M TMPOCTBIX BEIECTBAX
ONPENENATh CTENEHb OKUCIICHMS
3JIEMEHTOB.
12 OCHOBHBIE CBEIEHUS O CTPOCHHH | YMEHHE  ONpeneNliaTs  CTpoeHue | b
aTOMOB U HOHOB aroma mo nonoxenmo B I1C JI.W.
MenneneeBa
13 Crenesn OKHCIIeHHE | YMeHue OIIPEEIATh crenens | b
XMMHYECKOT0 JIEMEHTa XMMHYECKOTO JJIEMEHTa B
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COCIMHCHNHN

14 Bakneiimue kiaccel XUMUUECKUX | YMEHHE  cocTaBisith  ¢dopmyny | b 2
COEMHEHUM COEAMHEHMS 110 €r0 Ha3BaHUIO
15 VYpaBHEHU XUMHYECKUX peakiid | YMeHHe CocTaBiATh xumuueckue | I1 4
ypaBHEHHs peakuuu o

MPUBCACHHBIM CXEMaM. OHpeZ[eJ'IHTB

THI XUMHYECKOMH peaKkuuu

6. Bpems BbInosiHeHusi Bapuanta KUM
[IpumepHOe Bpemsi BhINOIHEHUA 3a1aHuid yacty | 3amanus 1-10 cocraBnsger: 1-2 MuUHYT.
[IpumepHOe Bpemsi BBINOIHEHU 3a1aHnil yacTy | 3amanus 11- 14 cocrasnsier: oT 3 10 5 MHUHYT.
[IpuMepHOE Bpems BBINIOJHEHUS 33JaHUS YaCTH 2 COCTABIISIET 5-7 MUHYT
Ha BrImosTHEHME MOBEPOYHON PabOTHI OTBOIUTCS 45 MUHYT O6€3 ydeTa BpEMEHHU, OTBEACHHOTO Ha MHCTPYKTAXK yUJaITUXCs.

7. Cucrema oueHUBAHMS OT/AeJIbHBIX 32IaHUI M PA0OTHI B 1[€JIOM
3a BepHOE BBINOJHEHHE Kaxaoro ¢ 1-10 3amanus lyactu paOOThI ydaimuiics momydaeT 1 Gami. 3a HEBEpHBIM OTBET MJIM €0 OTCYTCTBHE BhICTaBisercs 0

0aoB.
3a3amanusa 11— 14 gactul ywammiics nomydaer ot 0 1o 2 GamioB

3a 3aanue 2 9acTH yJamuecs monydaroT oT 0 1o 4 6ammos.

Coz[epma}me BE€PHOIo 0TBETAa U YKadaHHe 110 OLICHUBAHUIO 3a1aHUS 2 yacT bannbl

CocraBieHBl TIPaBUIBHO BCE ypaBHEHHE peakiyu (yKa3aHBI BCe KOX(PPHUIHUEHTH). YKa3aHbl TUIBI XUMAYECKuX | 4

peakuui

B onHOM M3 ypaBHEHUs [OMyIlleHa OmuOKa B KOG HUIMEHTaX WIIK JOMYIIeHa OMMOKa B OMpeelieHnd Tuna | 3

XUMHUYECKON peakluu

B AByX ypaBHEHHUSIX JOMYIICHBI OMKUOKA B KO3((UIIMEHTAX WIIM JOMYIIEHBI 2 OMMOKK B ONMPEJCICHUH THMA | 2
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XUMUYSCKOU peaknun

B ypaBHeHWsIX He yKa3aHbl KOI(OHUIMEHTH WIH JONYIIEHH OMMOKKA B OMNpEAENIeHHH THMa XuMmudeckux | 1

peakuuit

YPaBHeHI/IH COCTaBJICHBI HEBEPHO 0

MakcuManbHOE KOJTHYECTBO 0allIoB, KOTOPOE MOXKET HabpaTh yqaluics, MPaBUIIBHO BHITOMHUBILMIM 3aqanus 1 yactu 14 6aymioB v 3apaHust 2 yacTtH - 4 Oamia.

MakcuManbHOE KOJTMYECTBO OAJUIOB 3a BBHIMOJIHEHUE Beel paboThi- 22 Gasuia.

Pexomendyeman wikana nepeeooa nepeuUYHsIX 6A111068 8 NAMUDANLTILHYIO UIKATLY

«2» «3» «4» «5»

Menee 10 10-15 16-20 21-22

Pexomendyemasn wikana nepeeooa nepeutHbIxX 0ai106 6 yPOGHU 00CHUNCEHUA NIAHUPYEMBbIX De3Y1bmanos

Huszkni IMonm:xeHHLIN Ba3oBrblii IToBpIMIEeHHBIH Beicoknit

1-5 6-9 10-15 16-20 21- 22

8. lonosiHuTeILHBIE MaTepUAJIbI H 000PYAOBaHHE
Heob6xomumMo npeaocTaBuTh KaxXaA0My YUEHHUKY:
- 0OJlaHK TeCTHUpPOBAHUS;

- YEpPHOBUK;
- Ilepunoanueckas cucrema xumudeckux 3neMeHToB /.M. MenneneeBa

Bapuanr 1
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Yacrte 1

OtBeroM Kk 3ananusamM 1-10 siBisieTcs ogHa udpa, KOTOpasi COOTBETCTBYEeT HOMEPY NPABUJILHOI0 OTBETA.

1. AToM Kakoro 3JIEeMEHTa UMEeT Cleyrolee cTpoeHue 2e, 8e, 3e :
1) Si 2)Mg 3)Al 4)Ca

2. KucnoTHOCTh OKCHJIOB, 00pa30BaHHBIX jieMeHTaMu |V A — rpyrmibl, CBepXy BHH3:

1) He u3mMeHsaercs
2) U3MEHSIeTCS TIEPUOANIECCKH
3) yBenmauBaeTcs
4) ymeHpIaercs
3. W3 mpeanoxeHHBIX PsAI0B, BEIOEPUTE TEHETUIESCKUHN PsiJ] METaJlIa!
1) Li— Li>O — LiOH — LiCl
2) P- ons - H3PO4 — N8.3PO4
3) Al — Al;,03 — Al (OH)3 — Al (NO3)3
4) N2 — N2Os — HNO; — Ba (NOs)z

4 . B KaKoM psiy TIPeCTaBIEHBI IPOCTHIE BEI[ECTBA-METAILTBI:

1) xmop, HUKENh, cepedpo 3) xkene3o, 6apuii, HaTpUit

2) anma3, cepa, KaJabIui 4) KuCIopo, 030H, a30T

5. Kakyto crerens OKHCIeHHsI POSBIISIOT MISTOYHO3EMENTFHBIE METAIIIBI B COSAMHEHUSX ?

1)+2 243 3)2 4)+1
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6. Tun XMMHUYECKON CBSI3U B MPOCTOM BEIIECTBE JIUTHH:

1) nonHast  2)KOBaJeHTHAs MOJSpHAs

3)xoBasieHTHas HENoJsipHas  4) MeTajuThnyecKas

7. Topenue amoMUHUS B KUCJIOPOJIE OTHOCHTCS K PEaKIIIH:

1) paznoxxeHus 2) coenuHEHUS

3) obmena 4) 3amenieHus

8. B xakoM psiy mpecTaBieHbl IPOCThIE BellleCTBa-HEMETaILTbI:

1) x10p, HUKENb, CepedPO 3) xkene3o, pochop, pryTh

2) amMas, cepa, KalbIui 4) KUCIIOpOo, YriIepo, a30T
9. Kakyto hopmyny umeeT cyibdhar-HoH:
1) s° 2)SOs* 3) SO& 4)S*
10. Cymma k03 pHIIHEHTOB B ypaBHEHUM B3aMMOACHCTBHS OpOMa ¢ BOIOPOIOM:

1)3 2)4 3)2 4)5

IIpu BbImosiHeHnu 3agannil 11-14 k KaXkAOMY JIeMEHTY IEepPBOro cTo/idna nmoadepure COOTBETCTBYIOUIUI 3J1eMEeHT BTOPOro croJidua. 3anumure B
TabJuuy BbIOpaHHble HH(PHI N0 cOOTBeTCTBYIOIIUMEU OykBamu. Llndpsl B 0TBeTE MOTYT NOBTOPATHCS.

11 yCTaHOBI/ITe COOTBCTCTBUC MCKIY CXEMOM PCaKkn U U3BMCHCHUCM CTCIICHU OKUCJICHUS OKUCIUTEIIA:
A) FeCls +HI = FeCl, + I, + HCI 1)CI*® — CIt

B)FEC|2 + Cl, = FeCl3 2)2|_l — > |2O
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B)KCIO; =KCI + O; 3)Fe+3 — Fe*?

INFes0.+ HI = Fel, + I, + H0 4)202 — 0,°
5)CIy° —» 2CI*
6) Fe*? — Fe"
A b B

12. YcraHOBUTE COOTBETCTBHE MEK/Ty YAaCTHIIEH M PaCTIPEACICHIEM JIEKTPOHOB 110 SHEPTeTHYECKUM YPOBHSM:

Yacruma: Pacnpenenenue 3neKTpoHOB:
A) Ca° 1) 2e, 8e, 8e, 2¢
B) AP* 2) 2e, 8e, 2¢
B) N* 3) 2e, Se
') N° 4) 2e, 8e, 3e
5) 2e, 8e,18e,4¢
6) 2e, 8¢
A b B

13. YcraHOBHTE COOTBETCTBHE MEX/y BEIIECTBOM M CTENIEHBIO OKUCIICHHUS a30Ta B HEM.
BemrecrBo: Crenenp OKHCJICHHUA:
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A) HNO3 1)-3

b) Fe(NOs3)3 2) -2
B) NaNO; 3)+1
I') NH,OH 4)+3
5)+5
6)0
A b B

14. YcTaHOBUTE COOTBETCTBHE MEXK]Iy Ha3BaHUEM BEIIECTBA U (DOPMYIION COSTMHEHNS:

Ha3sBanmue BemecTBa: ®DopMyJia COeIMHECHUS:
A) cynbdar Gapust 1) Ca (OH),
B) cepoBomgopoaHas Kuciora 2) BaSOq4
B) ruppokcu mutus 3) LixO
I') okcun yriaepona (11) 4)CO

5) H2S

6)LiOH

A b B

Yactp 2
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Bo 2-0ii yacTi 1aHO 0HO 33]aHHE, B KOTOPOM He00X0IMMO COCTABUTH LEMOYKY YPABHEHUI peakiuid.

15. Ilo naHHO# cXeMe COCTaBbTE yPaBHEHMSI XUMHYCCKUX PEAKIUM. Y KaKUTE THIT KAKJOH peaKInu.

Li — Li O — LIOH —/» Li:SO4

BapuanTt 2

Yacrtp 1

OTtBeroM K 3axanusm 1-10 saBasiercs oaHa nudpa, KOTOpas COOTBETCTBYET HOMEPY NPaBHJIbLHOI0 0TBETA.

1. ATom Kakoro sieMeHTa UMeeT clenyroliee cTpoernue 2e, 8e, 8e, 2e :
1) Si 2)Mg 3)Al 4)Ca
2. HanMeHpIIMM aTOMHBIM PaJIycoM oOaaer:

1)N 2)F 3)O 4)Ne
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3. W3 mpeanoxeHHBIX psAA0B, BEIOEPUTE TeHETUUECKUH psili aM(OTEepHOro MeTana:
1) Li— Li20 — LiOH — LiCl
2) P- P,Os5 — H3PO4 — NazPOq4
3) Al — Al;,03 — Al (OH)3 — Al (NO3)3
4) N2 — N,Os — HNOs; — Ba (NO3)2

4 . B xaKoM psijty IpeCTaBICHBI TPOCThIE BEIECTBA-METAILIBL:

1) cepa, HUKENb, cepeOPO 3) kanuii, Gapuii, TUTUN

2) amMas, cepa, KalbIui 4) BOZOpOI, 030H, a30T

5. Kakyto crenenb OKHCIeHUs TPOSBIISIOT MIEIOYHbIE METAUIbl B COSANHEHUSX?
1)+2 2)+3  3)-2 4)+1
6. Twum XMMHYECKOH CBSA3U B IIPOCTOM BEIIECTBE HATPHH:

1) morHas  2)KOBaJICHTHAs TOJISPHASL

3)xoBasleHTHAs HEMOApHAs  4) MeTajuTHdecKast
7. B3anMopelicTBrEe ITMHKA C COJSTHOM KHCIIOTON OTHOCHTCS K PEaKIIHH:

1) paznoxenus 2) coennHEHUS

3) oOMeHa 4) 3aMerneHus
8. B xakom psamy mpencTaBiieHbI TPOCTHIE BEIIECTBA-HEMETAILTBL:

1) nutuii, HUKENB, cepedpo 3) xkene3o, dhochop, pTyTH

2) docop, cepa, kpeMHUI 4) KkucIOpOH, HATPHH, a30T
9. Kakyto hopMyny UMeeT HUTPAT-HOH:
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1NO2~ 2)NO;~ 3)N’ 4)N*
10. Cymma k03¢ UIHEHTOB B YpaBHEHUHU B3aMMOJICHCTBHUS BOAOPO/IA C CEPOH:

1)4 2)3 3)2 4)5

Ipu BbimonHeHnuu 3aaanuii 11-14 k ka:ka0My 3J1eMEHTY MEPBOro CT0J1011a MoA0epUTe COOTBETCTBYIOLIMIA 3JIEMEHT BTOPOTr0 CTOJI01A. 3aNUIINTE B TA0JIUIY
BbIOpaHHbIe HUPPHI M0/ COOTBETCTBYIOIMMH OykBamu. Llupobl B 0TBeTE MOTyT NOBTOPATHCA.

11. YcraHoBHUTE COOTBETCTBUE MCXKOY cxemon PC€aKkurn U USMCHCHUEM CTCIICHU OKUCJIICHUA BOCCTAHOBUTEIIA!

A) I, + HNO; = HIO3 + NO, +H,0 1) N* —» N
B) NH4NO3 = N0 + H,0 2)1° — 2I®
B) I + KOH = KI + KIO; + H,0 3)N?® — N
I') NO; + H,0 = HNO; + HNO; 4) N* —» N
5) 1, _ 207
6) N*™ —» N*¥

A b B r

12. YcraHOBUTE COOTBETCTBUE MCKOY YacTUIeH U pacipeacaCcHucM 3JICKTPOHOB 10 SHEPTCTUUCCKUM YPOBHAM!

Yacruna: PacnpeneiieHue 3JIeKTPOHOB:
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A)S° 1) 2e, 8e, 7e

B) Ca?* 2) 2e, 8e, 4¢
B) 0% 3) 2e, 8e
I) Si 0 4) 2e, 8e, ¢
5) 2e
6) 2e, 8e, 8¢
A b B

13. YcraHnoBuTE COOTBETCTBUSA MCXKY CTCIICHBIO OKUCIICHUA XJIOpa U COCIUHCHUEM, B KOTOPOM OHaA MPOABJIACTCA:

Coennuenus: CreneHb OKHCJICHUSA:
A) NaClO 1)-1
B) NaClO; 2) +1
B) NaClO, 3) +3
I') NaCl 4) +5

5) +7

6)0

A b B

14. YcraHOBUTE COOTBETCTBHUE MCKY Ha3BaAHUEM BCIICCTBA U (bOpMy.]'IOfI COCOAMHCHUA
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Ha3Banue BemecrBa:

A) XJI0pu KalbIMs
B) dpocdopnas kucnora
B) okcua azora(lll)

I') runpoxkeu HaTpust

dDopMyJia COeIMHECHUSA:

HKCI

2) CaCl;
3) H3PO4
4) N2O3
5) N2Os

6) NaOH

Yactn 2

Bo 2-oii yacTu 7aHO 0HO 3aJaHNe, B KOTOPOM He00X0JUMO COCTABHUTH I[ENMOYKY YPABHEHMI peaknuii.

15. Ilo maHHOI cXeMe COCTaBbTE yPaBHEHHSI XUMHYECKUX PEAKIUA. Y KaXKHUTE THIT KAKJON pPeaKInu.

Ca —» CaO —>» Ca(OH), —» CaCl,
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BapuanT 3

Yacts 1

OtBetoMm K 3aganusam 1-10 siBasiercst ogna nudpa, KOTopasi COOTBETCTBYeT HOMEPY NPAaBUJILHOI0 OTBETA.

1. AToM Kakoro 3JIieMEHTa UMEET CIIeAyIoIee CTpoeHue 2e, 8e, 2e :

1) Si 2)Mg 3)Al 4)Ca

2. Cpenu siteMeHTOB VA- rpymibl HAaHOOJIBIINM PaInyCcoM 00J1agaeT aToM:
1) As 2)P 3) N 4)Sb

3. U3 mpensniokeHHBIX psIIOB, BEIOCPHTE TeHETHIECKUH PSJ] HeMeTaa:

1) Li - Li.O — LiOH — LiCl

2) P- P20s — H3PO4 — NasPO4

3) Al — Al203 — Al (OH)3 — Al (NO3)3

4) Ba— BaO— Ba(OH), — Ba (NOs):

4 . B kakoM psily TIpe/ICTaBIICHbI TPOCTHIE BEIlECTBA-METaILIbI:

1) mens, IUHK, pocdop 3) xucnopon, 6apuii, TUTAN
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2) xene3o0, pyouuil, Kaibiui 4) Bomopoj,cepa, a3or
5. Kak u3MeHseTcsi CTerneHb OKUCIICHHS JIEMEHTOB — MeTa/uioB B psiay: Na — Mg - Al
1) He u3meHsaercs
2) U3MEHSIeTCs IEPUOANUECKH
3) yBenuauBaercs
4) ymeHnblIaercs
6. Tun XMMHUYECKOH CBSI3U B IPOCTOM BEIIECTBE KAJIUU:
1) monHast  2)KOBaJIEHTHAsI TOJSIPHAs
3)xoBasieHTHAs HEMOsIpHAsT  4) MeTaJuTHYecKas
7. B3anMopelicTBHE KaJIHsI ¢ KUCIIOPOJAOM OTHOCHUTCS K PEaKIIHH:
1) paznoxxeHus 2) coeTuHEHUS
3) obMeHa 4) 3amernIeHus
8. B kakoM psiIy mpeacTaBiIeHbI TPOCThIC BElECTBa-HEMETAILTHI:
1) KanbIwiA, HUKEIh, KPEMHHI 3) yrnepon, dhocdop, xop
2) anma3, cepa, MarHui 4) KambIWiA, HEOH, XPOM
9. Kakyto hopmyny nmeeT cynbhua-HoH:
1) s° 2)SOs* 3) SO 4)S*
10. Cymma k03¢ punreHTOB B ypaBHEHHH B3aMMOIEHCTBHUS BOJIOPOJIA C XJIOPOM:

1)3 2)4 3)2 45
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IIpu BeinonHenuu 3aaanuii 11-14 k Kaxa0My 3JeMeHTY NEPBOro CT0J01a MoA0epuTe COOTBETCTBYIOLIMIA 3JIEMEHT BTOPOro CT0JI01A. 3anuIIuTe B TA0JIHILY
BbIOpaHHbIe HUGPHI MO COOTBeTCTBYIOIMMHU OykBamu. Llndpel B oTBeTe MOIyT NOBTOPATHCH.

11. YcranoBuTe COOTBETCTBUE MCKOY cxemon PC€aKiurn U USMCHCHUEM CTCIICHU OKHCJICHUA OKUCIIUTECIIA:

A) MnO; + H;SO4 = MnSO4 + O, + H,0 1) Mn* — Mn*
B) Mn(OH); + O, = MnO; + H,0 2)Mn*? —  Mn"
B)KMnO; + K;S03 + KOH = Ko;MnO, + K,SO4 + H,0 3) 07 _» 207
I') KMnOy4 + H,0; = MnO2+ O+ KOH+ H,0 4)20* — 0OF
5) Mn*’ — Mn*®
6) Mn** —» Mn*
A b B r

12. YcraHoBUTE COOTBETCTBUE MCKIY qaCTHHeﬁ U paciipCaCIICHUEM IJICKTPOHOB 110 SHCPIr€CTUYCCKUM YPOBHAM:

YacTuuna: Pacnpenesnienne 371eKTPOHOB:
A) Mg° 1) 2e,8e,7e
b) K° 2) 2e,8e,2e
B) Na* 3) 2e, 7e
I Cr 4) 2e, 8e, 8e
5) 2e, 8e
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6) 2e, 8e, 8¢, le

13. YcraHOBUTE COOTBETCTBHUSI MEXK/TY CTEIIEHBIO OKUCIICHHS YTIIEpPO/ia M COCAMHEHHEM, B KOTOPOM OHA TIPOSIBIISIETCS:

Coennnenus: CreneHb OKHCJICHUA:
A) CH, 1) -4
B) CH;OH 2) -2
B) HCOONa 3)0
I') CBr4 4) +2

5) +4

6) +3

A b B

14. YcraHOBUTE COOTBETCTBHE MEXKIy Ha3BaHUEM BeIlllecTBa U ()OPMYIIOH COCAMHEHUS:

Ha3panue Bemecra: DopmyJia coeIMHEHUS:
A) Oxcun memu (11) 1) Cu,0
B) Hutpar memu (I1) 2) HNO;
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B) AzorHast kucinora 3) Cu(OH)

') Tuapokcun meau (11) 4) Cu(NO3):
5) H3PO4
6) CuO
A b B
Yacrsb 2

Bo 2-o0ii yacTu JaHO OTHO 3alaHuE, B KOTOPOM He00X0JUMO COCTABUTDH HEIMOIKY ypaBHe}mﬁ peakum“d.

15. Ilo maHHOIT cXeMe COCTaBbTE ypaBHEHHS] XUMHYECKUX PEAKIUA. Y KaXKHUTE THIT KaXKJON PeaKInu.

C|2 —» HCI — CUC|2 —> ZnC|2

Bapuanr 4
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Yacrte 1
OtBeroM K 3a1anusm 1-10 aBasiercs oaqna uugpa, KOTopasi COOTBETCTBYET HOMEpPY NPAaBUJILHOI0 OTBETA.

1. ATOM Kakoro 3JieMEHTa UMEET CIIeAyIollee CTpoeHuE 2¢, 8e, 4e :
1) Si 2)Mg 3)Al 4)Ca
2. Kak u3mensiercsi OCHOBHOCTb okcuioB B psay NazO - MgO —Al:Oa:
1) He u3mMeHsaercs
2) U3MEHSIeTCS TIEPUOANIECCKH
3) yBenmauBaeTcs
4) yMeHbITIaeTCst
3. W3 mpeanoxeHHbIX PsAI0B, BEIOEPUTE TEHETUIESCKUHN PsiJl HEMeTallia:
1) Li - Li2O — LiOH - LiCl
2) Ba— BaO- Ba(OH); — Ba (NOs3).
3) Al — Al;,03 — Al (OH)3 — Al (NO3)3
4) N2 — N20s — HNOs — Ba (NOs)
4 . B KakoM psiy TIPeICTaBIEHBI IPOCTHIE BEIECTBA-METAILTBI:
1) cepa, HUKENb, cepedpo 3) Kanuii, HeOH, JTUTHI
2) 30710TO, KaJHi, IIMHK 4) KpUNTOH, 030H, a30T

5. Kak u3MeHsieTcsi CTeleHb OKHCICHUS 3JIEMEHTOB — MeTayutoB B psiay: Li- Na — K
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1) He u3meHsercs
2) u3MeHsieTcs NepruOANYECKU
3) yBenuuuBaercs
4) ymeHbIIaeTcs
6. Tum XMMHYECKON CBSA3U B IPOCTOM BEIIECTBE KAJIBIIUU:
1) monHass  2)KOBaJIEHTHAasl TOJSpHas
3)xoBasieHTHAs HENOsIpHast  4) MeTajuThYecKas
7. B3anMomelcTBHE KaJIBIIHSI C CEPON OTHOCUTCS K PEAKIIHU:
1) paznmoxxeHus 2) coenuHEHUS
3) obMeHa 4) 3amernIeHus
8. B kakoM psiTy mpeacTaBiIeHbl MPOCThIC BEleCTBa-HEMETAILIHI:
1) drop, cenen, 6pom 3) xene3o, hocdop, pTyTh
2) anmas, cepa, KabIuid 4) KuCIIOpo, UHK, cepedpo
9. Kakyro hopmyiry uMeet cynbpUT-HOH:
1) s° 2)SOs* 3) SO 4)S*
10. Cymma k03¢ pHunreHTOB B ypaBHEHHH B3aMMOAEHCTBHUS a30Ta C BOJOPOIOM:
15 26 3)4 47

IIpu BeinoTHeHNH 3agaHuil 11-14 K Ka:KI0OMY 2JIeMEHTY NEpPBOro CToJ101a mogdepuTe COOTBETCTBYIOLIUIA 3JIeMEHT BTOPOro cToJ10na. 3anumuTe B TA0JIMILY
BbIOpaHHbIe HUPPHI 0] cOOTBeTCTBYIUMH OykBamu. [lu¢psl B 0TBeTE MOTYT HOBTOPSTHCS.
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11. YcraHoBUTE COOTBETCTBUE MCKOY cxemon PCaKkin U USMCHCHUCM CTCIICHU OKUCJIICHUA BOCCTAHOBUTCIIA:

A)C+ Cl, + Cr,05 = CrCls + CO 1c2 —» C*
B) CO + Na,0, = Na;COs 2c*  __, c*
B) CH4 + 0, = CO, + H,0 3c® "
I)CO,+C=CO 4HCc?  —C*

5) CO — C+2

6)C+4 —_— C+2

12. YcraHoBUTE COOTBETCTBUE MEKY YaCTULIEH U pacIpe/IelIeHHEM 3IEKTPOHOB MO SHEPTreTUUECKUM YPOBHSIM:

Yacruna:
A) C*
B) Li°
B) O°

r)s*
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PacnipeneneHue 3J1eKTPOHOB:
1) 2e, 6e

2) 2e, le

3) 2e, 8e, 3¢

4) 2e, 8e, 8e,le

5) 2e, 8e, 8¢




6) 2¢

13. YcranoBuTe COOTBETCTBUSA MCKY CTCIICHBIO OKUCIICHUA XJIOpa U COCIMHCHUEM, B KOTOPOM OHa MPOABIIACTCA

Coennnenus: CTteneHb OKUCJICHUA:
A) Ca(OCl), 1) +1
B) KCIO3 2) +2
B) HCIO; 3) +3
I') FeCls 4) +5

5) -1

6)0

A b B

14. YcraHOBUTE COOTBETCTBHE MEXITY Ha3BAHHUEM BellecTBa U (DOPMYIION COCIMHEHHUS:

Ha3zpanue Bemecrna: DopmyJia coeIMHEHUS:

A) CepHucras Kuciora 1) H,SO4
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b) l'uapokcun Gapus 2) BaSO3

B) Cynbdar dapus 3) BaO
I') Okcun Gapust 4) BaSO,
5) Ba(OH);
6) H2S0s
A b B
Yacrsb 2

Bo 2-o0ii yacTu 1aHo 0HO 3a1aHNe, B KOTOPOM HEO0X0IUMO COCTABUTH LIEMOYKY YPABHEHUI peaKnuii.

15. Ilo maHHOIT cXeMe COCTaBbTE ypaBHEHHS] XUMHYECKUX PEAKIUA. Y KaKHUTE THIT KaXKJON pPeaKInu.

S—» HgS —» SO, —» NaS0s3

BapuanTt 5

Yacrtp 1
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OTtBeroM K 3axanusm 1-10 aBasiercs oaHa nudpa, KOTopasi COOTBETCTBYET HOMEPY NPAaBUJILHOI0 OTBETA.
1. AToM Kakoro 3JieMEHTa UMEET CIIeAyIoliee cTpoeHue 2e, 8e, 8e, le :

1) Si 2)K 3)Al 4)Ca
2. OCHOBHOCTbh OKCH/IOB, 00pa30BaHHbBIX ieMeHTaMu |A — TpyIIbl, CBEpXy BHHU3:
1) He u3mMeHsercs
2) U3MEHAETCS TIEPHOANIECKI
3) yBenmuuBaercs
4) yMeHbITIaeTcst
3. W3 mpeanoxeHHbIX PsOB, BEIOEPUTE TEHETUIECKUN Pl aM(pOTEPHOTO MeTallia:
1) Li— Li2O — LiOH — LiCl
2) Ba— BaO- Ba(OH); — Ba (NOs3).
3) Zn —ZnO — Zn (OH); — Zn (NO3).
4) N2 — N20s — HNOs — Ba (NOs)
4 . B KaKoM DSy PEICTaBICHBI TPOCTHIE BEIECTBA-METAILIBI:
1) cepa, HUKETB, cepeOpo 3) cepeOpo, CTPOHIINH, JIUTHH
2) anma3, cepa, KaJabIui 4) Bomopox, 030H, a30T
5. Kak m3MeHsiercs cTerneHb OKUCIIEHUS JIEMEHTOB — MeTaimioB B psay: Mg —Ca-Sr
1) He u3MeHseTCs
2) U3MEHseTCsI IePUOANYECKU

3) yBenmu4uBaeTcs
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4) yMmeHbIIaeTcs
6. Tun XMMHYECKOW CBSI3W B IPOCTOM BEIIECTBE Oapuu:
1) monHass  2)KOBaJIeHTHAsl TMOJspHas
3)xoBasieHTHas HENoJsipHas  4) MeTajuTnyecKas
7. B3auMopelicTBue IMHKA ¢ Pa30aBICHHON CEPHOMN KHCIOTONH OTHOCUTCS K PEAKIIUU:
1) paznoxxeHus 2) coenuHEHUS
3) obmena 4) zamenieHus
8. B xakoM psiTy mpecTaBiIeHbl TPOCThIE BEleCTBa-HEMETAILIbI:
1) x7op, HUKENb, MJIaTHHA 3) Gapwuii, Xpom, PTYTh
2) anmas, hocdop, mutnii  4) BOAOpOI, KpEMHUH, o
9. Kakyro hopmyIiry UMeeT HUTPUT-UOH:
1NO2~  2) NOs~ 3)N20 4)N3'
10. CymMma k03¢ GUIIMEHTOB B YpaBHEHUU rOpeHHsl KpacHoro ¢docdopa:

1)9 2)11 3)8 4)10

IIpu BbimoiHeHuu 3aganuii 11-14 k KakaI0My 3J1eMeHTY IEPBOro cToJ101a noadepuTe cOOTBETCTBYOIIMIA 3JIeMEHT BTOPOro cTo/10ua. 3anuimunre B TA0JIMLY
BbIOpanHbIe HUGPHI M0 cOoTBeTCTBYIOIUMHU OykBamu. Llndpel B 0TBeTE MOTyT NOBTOPATHCH.

11. YcraHOBHTE COOTBETCTBUE MCKY CXeMOoM OpeBpaIICHUA 3JICMEHTA U YPABHCHUCM OKUCIIUTEIIBHO- BOCCTaHOBUTEIbHOMN peaKknuu:
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A)So e S+6
B)C — 2CI?
B)S? —» &

r2crt —» cl’

1)SO; +2H,S = 3S + 2H,0
2)4HCI +MnO; = Cl, + MnCl, +2H,0
3)S + 2HNOs = H,S0, +2NO
4)2K1 + Cl, =2KCl + I
5)2HCIO; + Br, = 2HBrO; + Cl,

6)2HI + S=1, + H,S

12. YcraHoBUTE COOTBETCTBUE MEKY YaCTULIEH U pacIIPEICIICHUEM HIEKTPOHOB 0 3HEPTEeTUUECKUM YPOBHSIM:

Yacruna:
A) B
B) P3*
B) O°

I)Cr

Pacnpez[e.neﬂne 3JICEKTPOHOB:

1) 2e, 6e
2) 2e, 3e
3) 2e, 8e, 8e
4) 2e, 3e
5) 2e, 8e, 2e

6) 2e, 8e, 3e

13. YcraHOBHTE COOTBETCTBUSA MCKAY CTCIICHBIO OKUCJIICHUS CEPbl U COCAUHCHUECM, B KOTOPOM OHA MMPOABJIACTCA:
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Coennnenns:
A) K2S207

b) NaHSO3
B) SO.Cl

I') SO,

CreneHb OKHCJICHUA:

1)-2
2)-1
3) +1
4) +4
5) +5
6) +6

14. YcraHOBUTE COOTBETCTBHE MEXKTy Ha3BaHUEM BeIecTBa U (POPMYIION COSTUHECHUS:

A) xapOoHaT HaTpUA
B) okcun aszora (V)
B) 6pomoBogopoHas Kuciora

I') ruapokcun memu (11)

Ha3BaHnue BeliecrBa:

1) N;Os
2) N2Os
3) KBr

4) Na,CO;
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DopmyJia cOeIMHEHUA:

5) HBr

6) Cu(OH),




Yactp 2

Bo 2-0ii yacTu 1aHO 0HO 3a]aHUE, B KOTOPOM He00X0IMMO COCTABUTH LEMOYKY YPABHEHUI peakiuid.

15. Ilo maHHO# cXeMe COCTaBbTE yPaBHEHHSI XUMHUCCKUX PEAKIUM. Y KaKUTE THIT KAKJOH peaKInu.

N, = NH; =™ NO > NO;
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