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1. Ilnanupyemble pe3yJibTaThl H3y4eHHS Y4eOHOI0 MpeaMeTa.
B pe3ynbrate n3ydyeHus XuMum Ha 6a30BOM YPOBHE YUEHMK JIOJIKEH
3HATh/TIOHMMATH:
[ XUMHUYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKHX 3JIEMEHTOB, (JOPMYJIbI XUMHUYECKHX BEILIECTB, YPABHEHUS] XUMUYECKUX PEaKLIHI;

[l BaxkHEHIIME XUMHUYECKUE IOHSATHUA. BEILIECTBO, XMMUYECKHMH D3J€MEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIE aTOMHAs M MOJIEKYJSpHAas MacChl, HOH,
QJJIOTPONHMSI, M30TOIbI, XUMHUYECKas CBSI3b, IEKTPOOTPULATEIBHOCTb, BaJIEHTHOCTh, CTENEHb OKHCIEHMS, MOJIb, MOJSIpHAs Macca, MOJSIPHBIM 00beM,
BELIECTBA MOJIEKYJSIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHMS, PacTBOPBI, 3JIEKTPOJUT M HEDIEKTPOJIUT, SJIEKTPOIUTHYECKAs AMCCOLMALNS, OKHCIUTENIb U
BOCCTaHOBUTEIIb, OKUCIIEHUE U
BOCCTaHOBJICHHE, TEIJIOBOM PQEKT peakiuu, CKOPOCTh XUMUUECKOW peaKkIiy, KaTaan3, XUMHUECKOEe paBHOBECHE, YIJICPOAHBINA CKeJeT, (PyHKIHOHATbHAS
rpy1mima, i30MepHsi, TOMOJIOTHS;

] OCHOBHBIE 3aKOHBI XUMHHU, COXPAHEHHSI MAaCChl BELIECTB, MOCTOSHCTBA COCTABA, IEPUOANYECKHUN 3aKOH,;
] OCHOBHBIE TEOPUU XUMHH: XUMUYECKON CBSI3U, SJIEKTPOJUTHUYECKON TUCCOIMAIINN, CTPOSHUSI OPTaHMUECKUX COCIUHEHU,

[ BakHEMIINE BCIICCTBA U MaTCpUaJibl. OCHOBHBIC MCTAJUIbI U CIUIABBI; CEpHaA, COJIAHAA, a30THAd W YKCyYCHasA KHCJIOTBI, HICIOYH, aMMHAK, MUHCPAJIbHBLIC
y,I[O6pCHI/IH, MCTaH, 3THJICH, allCTHJICH, 66H30H, 9TAaHOJI, JXUPbI, MblJI4d, I''TFOKO3a, Caxapo3a, Kpaxmall, KJI€T4aTKa, 6eJ'IKI/I, HCKYCCTBCHHBLIC U CHHTCTHYCCKHC
BOJIOKHA, Kay4YyKHU, IIJIAaCTMACChI;

yMeThb:

(] Ha3bIBATh: 3HAKU XUMHUYECKUX JIEMEHTOB, M3yUECHHBIE BEIIECTBA 110 «TPUBUAIBHOI» UM MEXyHAPOJHONH HOMEHKIIATYPE;

] onpeaesiTh: BAJIGHTHOCTb U CTETIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKOH CBS3M B COEJUHEHUSX, 3apsi/l MOHA, XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHUM, OKUCIUTEIb U BOCCTAHOBUTENb, IPUHAIJICKHOCTh BEILIECTB K Pa3IMUHBIM KJIacCaM OPTraHUYECKUX COETMHEHUII;

[J XapakTepu30BaTh: JJIEMEHThl MaJIbIX TEPUOJOB MO WX TMOJIOKEHHIO B mnepuoandeckoit cucteme [[.M.MenneneeBa; oOmme XUMHUYECKHE CBOMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUM; CTPOCHHUE U XMUMHUYECKHE CBOWCTBA M3YUYEHHBIX OPTaHUYECKUX
COCIUHCHMUIA,

[l Oo0BSICHATBL: 3aBUCUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa W CTPOCHHUS; NPHUPONY XHUMHUECKOH CBSI3M (MOHHOH, KOBAJIEHTHOH, METaJlIM4ecKOi),
3aBHCUMOCTh CKOPOCTH XMMHUYECKON peakLMi U MOJ0KEHNUS XUMUYECKOTO PaBHOBECHS OT pa3IMUHbIX (PaKTOpPOB;

(] BBINOJHATH XUMUUYECKHH SKCHEPUMEHT MO PACMO3HABAHMIO BAXXHEUIIMX HEOPraHWYECKUX (KHUCIOPOA, BOIOPOJ, YIJIEKUCIBIA a3, aMMHakK, pacTBOPHI
KHCJIOT U IIeJouel, XJI0puI-, cyibdar -, KapOOHAT-HOHBI, HOHBI aMMOHMSI) U OPTaHUYECKUX BEILIECTB;

] BBIYMCJSITB. MacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie COCAMHEHHS, MAaCCOBYIO JIOJII0 PAaCTBOPEHHOTO BEIIECTBA B PACTBOpPE, KOJIUYECTBO
BEIIECTBA, 00BEM I MACCy PEareHTOB MJIH MPOAYKTOB PEAKIIHH.

] MpoOBOAUTH CaMOCTOSTENbHBI IMOMCK XHMHYECKOM HH(OpMAIUK ¢ HCHOJIb30BAHUEM PA3IUYHBIX HCTOYHUKOB (HAyYHO-TIOMYJSAPHBIX H3/1aHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHETA); UCTONb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU JUIsl OOpaOOTKHU U Mepelaul XUMUYECKON MHPOpM ALK U ee
NpEeCTaBICHUS B PA3IUYHBIX (pOpMax;

(] ©ICm0JIb30BATH npnoﬁpeTe}mble 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ ACATECJIBbHOCTH H HOBCCI[HCBHOﬁ JKM3HU 42

1 0OBsICHEHUST XUMHYECKUX SIBJICHUH, IPOUCXOASIIUX B IPUPOAE, OBITY U HA MPOU3BOACTBE,;



U OonpeacJICHNUA BO3BMOXKHOCTU MPOTCKAHUA XUMHYECCKUX HpeBpaLL[eHI/IfI B PAa3JIMYHbIX YCJIOBUAX U OLICHKU HUX HOCJ'IeI[CTBPIfI;
[J 3KOJIOTMYE€CKH TPAMOTHOIO MOBEAEHUS B OKPYKAIOLIEN CPELE;

[] OLIEHKHU BJIMSHUS XUMHUYECKOTO 3arPsi3HEHNS OKPYIKAIOIIESH CPEAbI Ha OPraHU3M Y€JIOBEKa U APYTHE JKHBbIC OPraHU3MbI,
] Oe30macHOro OOpaIeHHUS ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, JTA0OPATOPHBIM 000PY/10BAHUEM,;

[] IPUrOTOBIICHHUS PACTBOPOB 3aJAHHON KOHIICHTPAIIUH B OBITY M Ha IIPOU3BOICTBE;

] KPUTHYECKOHN OLIEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(OPMALIMH, MOCTYNAIIEH 13 Pa3HBIX HCTOYHHKOB,

OcHOBHbIE MOHATHSI XUMUH (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPeICTABIEHUI)

BeImycKkHUK Hay4nTCS:

* OIUCBIBATH CBOMCTBA TBEPABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIISS UX CYIICCTBEHHBIC PU3HAKH,

* XapaKTepU30BaTh BEUIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAaHABIIMBAThH MPUYUHHO-CIICICTBEHHBIC CBSA3H MEX/y TAHHBIMH XapaKTEPUCTHKAMHU
BEIIIECTBA,

* PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKUX TOHSATHH «aTOM», «MOJICKYJIa», «XUMHUECKUH 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY,
«BAJICHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMHUH;

* U300paXkaTh COCTAB MPOCTEUIIIMX BEIIECTB C TOMOIIBI0 XUMUYECKUX (POPMYIT M CYITHOCTh XUMHUECKUX PEAKIIUN C TOMOIIBI0 XMMUYECKUX YPaBHECHUI;

* BBIYHCIISITh OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJISPHYIO MAacChl BEUIECTB, a TAKXKE MACCOBYIO JOJI XHMHUYECKOTO 3JIEMEHTA B COCTUHCHUSX IS
OLICHKU MX MPAKTUYECKOH 3HAYMMOCTH;

* CPaBHUBAThH 110 COCTABY OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* KJ1TacCU(DUIIMPOBATH OKCHJIBI U OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;

* OIIUCBIBATH COCTAaB, CBOMCTBA U 3HAUCHUE (B MPUPOJIC U PAKTHUECKOHN IEATEITHPHOCTH YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOA U BOAOPOIA;

* aBaTh CPABHHUTEIHHYIO XapAaKTEPUCTHKY XUMHUYECKHX SJIEMEHTOB W BaXKHEHIINX COEIWHEHUIH €CTECTBEHHBIX CEMEHMCTB IIEJIOYHBIX METAIJIOB U
TaJIOTCHOB;

* MI0JIB30BaThCS TAOOPATOPHBIM 000PYIOBaHHUEM M XUMUYECKON TTOCYI0M;

* IPOBOJIUTH HECJIOKHBIE XMMHUYECKHAE OMBITHI U HAOIOJICHUS 32 M3MEHEHUSIMHU CBOMCTB BEIIECTB B MPOIIECCE WX MPEBPAIICHUIA; COOJIFOIAaTh MPaBUIIa
TEXHHUKHU 0€30MaCHOCTHU MIPU MPOBEICHUHN HAOIIOACHUI U OTIBITOB;

* pa3aMyaTh JKCICPUMEHTATLHO KHCIOTHI M MIENOYH, TMOJIB3YSACh MHIUKATOPAMH; OCO3HABaTh HEOOXOIUMOCTH COOJIIOJICHUST Mep OE30MaCHOCTH TpH
o0pallleHuH C KUCIOTaMH U [IeI0UYaMHu.

Buinycknux noayuum 603mMoiCHOCMb HAYUUMbCAL:

* 2PAMOMHO 0OPAUAMBCIL C BEUECMBAMU 8 NOBCEOHEBHOU IHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIO0EHUS NPABUIL IKOJIOSUYECKU OE30NACH020 NOBEOEHUs 8 OKPYIIcatoueli NpupooHoll cpede;

* HOHUMAMb CMbICT U HEOOX0OUMOCMb COONI00eHUs NPEONUCAHUL, NPedazaemblX 8 UHCMPYKYUAX NO UCHOJIb308AHUIO NEeKAPCME, CPeOCmE Obimogou
Xumuu u op.;

* UCNONbL308aMb NPUOOPEeMEHHBIE KNI0Uesble KOMNEMEeHMHOCMU NPU BbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 N0 U3YYEHUI0 CBOLUCMS, Cnocob0s
NOYYEeHUs. U PACNO3HABAHUSL BEU4eCTNE,



* Paz8uUBamMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCb, UCNOAb3YSL CPeOCm8d YCMHOU U NUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ mekcmamu y4eOHuKa u
OONOHUMENbHOU TUMEePamypol, CNPABOYHLIMU MAOIUYAMU, NPOSABIAMb 2OMOBHOCb K YBANCEHUI0 UHOU MOYKU 3PEHUs NpU 00CYIHCOeHUU De3)Ibmamos
8bINOIHEHHOU PAOOMbL,

* 00BDEKMUBHO OYEHUBAMb UHGOPMAYUIO O Beecmeax U XUMUYECKUX Npoyeccax, Kpumuyecku OMHOCUMbCA K NCeBOOHAYYHOU UHpopmayuu,
Hed0OpOCoBeCMHOU peKiiame, KACarowelcst UCNOIb308AHUSL PA3IUYHBIX 8eUeCMS.

Iepuoauyeckuii 3aK0H M MepUOAMYECKAsE cMcTeMa XuMUYeckux 3jieMmeHToB /. U. MenaesneeBa. CTpoeHue BemecTBa

BrllnyCKHHMK Hay4duTCs:

* K1acCU(UIIUPOBATH XUMHUYECKUE JIEMEHTHI Ha METaJUIbl, HEMETAJUIbI, 3JIEMEHTBI, OKCHIBI U THIPOKCHABI KOTOPBIX aM(POTEPHBI, 1 HHEPTHBIC DJIEMEHTHI
(ra3bl) 411 OCO3HAHUS BAXKHOCTH YHOPSIOUEHHOCTH Hay4YHbIX 3HAHUIA;

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menzaeneena;

* OIIUCBIBATH U XapPaKTEPHU30BATh TAOIMIHYIO (DOPMY IEPUOAUUECKON CHCTEMbI XUMUYECKHIX DJIEMEHTOB;

* XapaKTEepU30BaTh COCTAB aTOMHBIX SJEpP M pacHpeieieHue 4uciia 3JEKTPOHOB MO DJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHX 3JIEMEHTOB MAaJIbIX
MEePHOJIOB MEPUOIUYECKON CUCTEMBI, a TAK)KE KA U KaJbIIUs;

* pa3ynyaTh BUJIbl XUMHUYECKOU CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIAPHYIO, KOBAJIECHTHYIO HEMIOJISIPHYIO U METAJUIMYECKYIO;

* M300paKaTh JIEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYCCKIMHU CBSI3IMU PA3HOTO BH/IA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XUMUYECKHUE SJIEMEHTHI U UX COCIMHEHUS] Ha OCHOBE TOJIOKCHHS 3JIEMEHTOB B MEPUOJAMYECKON CHCTEME U OCOOEHHOCTEH CTpOCHUS
HX aTOMOB;

* OIUCHIBATh OCHOBHBIC 3Tanbl OTKpbITUS [, Y. MeHneneeBbiM nMepruoaNvecKoro 3aKOHa U MEPUOANYECKON CUCTEMbl XUMUYECKUX AJIIEMEHTOB, KU3Hb U
MHOT000pPa3HYI0 HAYUHYIO ACSITEIbHOCTD YUEHOTO;

* XapaKTepU30BaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAUYCHHE IIEPUOJUYECKOr0 3aKOHAa U TMEPUOAMYECKON CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB
J. 1. MeHaeneeBa;

* OCO3HaBaTh HAyYHBIE OTKPBITUS KaK PE3yJbTaT JUIMTEIbHBIX HAOIIOICHUN, OTIBITOB, HAYYHOUN TOJIEMUKH, TIPEOIOJICHUS TPYTHOCTEH U COMHEHH.

Buinycknux nonyuum 603mooicnocms HAyUumuvcsi:

* 0CO3HABAMb 3HAYEHUE MeOPEeMUYECKUX 3HAHULL 01 NPAKMUYECKOU 0esimelb-HOCMU Yell08eKd;

* ONUCHIBAMb U3VHEHHbIE 00bEKMbl KAK CUCTEMbl, NPUMEHSIS I02UKY CUCTNEeM-HO20 AHAU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOUHECKOU CUCTEMbl XUMUUECKUX dJIeMeHmMO8 OJisl OObACHEHUs U NPedsUOeHUsi CBOUCME KOHKDEMHbIX
seuecms;

* paszsueamv UHGOPMAYUOHHYIO KOMHEMEHMHOCMb HOCPEOCMBOM VenyOleHusi 3HAHU 00 UCmopuu CMAaHOBIeHUsT XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUL, NePUOOUYECKO20 3AKOHA KAK 00OH020 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, d MAKIHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

MHoroo0pa3ne XuMHYECKHX peakuui

BrinyCKHHMK HayuuTCA:

* OOBSICHATH CYTh XUMHYECKHUX MPOIECCOB M MX MPUHITUITAATHLHOE OTINYHE OT (PU3UIECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIUN;

* YCTAHABIIMBATh MPUHAIICKHOCTh XUMHUYECKON PEAKIMU K OMpEeNeIEHHOMY THITY MO OJHOMY W3 KJIAacCH(PHKAIMOHHBIX MPU3HAKOB: 1) MO YHCIy U
COCTaBY UCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIUU (pEaKlUU COCIUHEHUs, PA3IOKECHHs], 3aMeIlleHUss U OOMeHa); 2) MO BBLACIEHUIO WJIM TOTJIONIEHUIO



TEIUIOTHI (PEAKIUU SK30TEPMHUECKHUE U IHIOTEPMHUYECKHE); 3) MO M3MEHEHUIO CTENEHEH OKUCIICHUS XUMHUYECKHX JJIEMEHTOB (PEaKIUU OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIC); 4) O 0OpAaTUMOCTH TIpoliecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEaKIIHIA;

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CMEIICHIE XUMUYECKOI'0 PAaBHOBECHS,

* COCTaBJISITh YPaBHEHUSI JIEKTPOJIUTHUECKON TUCCOIMALMUA KUCIIOT, IIEJI0YeH, COel; MOMHbIe U COKpPAIIEHHbIE MOHHBIC YpaBHEHUs pEakiii oOMeHa;
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH;

* IPOTHO3UPOBATh TNPOAYKTH XUMHUYECKHUX peakiuii mo (opMmyliaM/Ha3BaHUSAM WCXOJHBIX BEIIECTB, OMPEICISITh WCXOIHBIC BEIIECTBA TIO
dbopMynaM/Ha3BaHUIM MPOIYKTOB PEAKLIUU;

* COCTaBJISITh YPABHEHUS PEAKIIM, COOTBETCTBYIOUIUX MMOCIEA0BATEIHOCTH («IIETIOYKE») MPEBpaIEeHU HEOPTAHUUYECKUX BEIIECTB Pa3JIMUHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUJIETEIBCTBYIOIIME O IPOTEKAHUN XUMUYECKON PEaKLINH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOIO BEILIECTBA;

* OIIpPEACIIATh XapaKTep Cpe/lbl BOJAHBIX PACTBOPOB KUCIOT U LIEJI0UYEH 110 U3MEHEHHUIO OKPACKU MHIUKATOPOB;

* MPOBOAUTH KAYECTBEHHBIE PEAKIIMH, TTOATBEPIKIAIONINE HATMYHUE B BOJIHBIX PACTBOPAX BEIIECTB OTACIbHBIX KATHOHOB U aHUOHOB.

Buinycknux nonyuum 603mooicnocms HAyUumuvcsi:

* cocmaenAms MONEKYAAPHbIE U NOJIHbIE UOHHBIE YPAGHEHUA NO COKPAUEHHBIM UOHHBIM YDABHEHUAM,

* IPUBOOUMDb NPUMEPDBL PeaKyutl, NOOMBEEPHCOAIOUWUX CYULECTNBOBAHUE B3AUMOCEA3U MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUlecne;

* IPOCHO3UPOBAMb Pe3VIbMambl 6030€UCMBUsL PA3IUYHBIX DAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;

* IPOCHO3UPOBAMb Pe3YIbMambl 8030€lCEUs pA3IUYHbIX (DAKMOPO8 HA CMeleHUe XUMUYEeCKO20 PABHOBECUS.

MHuoroo0pa3ue BelmecTs

BrilyCKHUK HayunuTCA:

* OIIPEIENATh PHHAUICKHOCTh HEOPTAHWYECKUX BEIICCTB K OJHOMY M3 HM3YYCHHBIX KIJIACCOB/TPYIII: METAJUIBl M HEMETAJUIbl, OKCHJIBI, OCHOBaHUS,
KHCIIOTBI, COJIH;

* COCTaBIISATH (POPMYIIBI BEIIECTB MO UX Ha3BAHUSM;

* OIPEAEINIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS AJIEMEHTOB B BEIIECTBAX;

* COCTaBISATh (DOPMYJIBI HEOPTAHMUECKUX COCAMHEHUHN MO BaJECHTHOCTSIM M CTETICHSM OKHCIICHUS JJIEMEHTOB, a TakXKe 3apsiiaM HOHOB, YKa3aHHBIM B
TabIIMIIe PACTBOPUMOCTH KHCIIOT, OCHOBAHUHN U COJEIA;

* OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS! (PU3NYECKUX U XMMHYECKUX CBOWCTB MPOCTHIX BEHIECTB (METAJUIOB M HEMETAUIOB) M MX BBICIIMX OKCHJIOB,
00pa30BaHHBIX DJIEMEHTAMU BTOPOTO M TPETHETO MEPUOJIOB;

* Ha3bIBaTh O0IIIMEe XMMUYECKHNE CBOMCTBA, XapaKTEPHBIE ISl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTePHBIE /IS KAKIOTO U3 KIACCOB HEOPTaHUYECKUX BEIECTB: KUCIOT OCHOBAHUH COJIeH;

* PUBOJIUTH TIPUMEPHI PEAKIINMA, TTOATBEPKIAIOIINX XUMUIECKHAE CBOMCTBA HEOPTAHUUECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHHH M COJICH;

* OIPEACIIATH BEIIECTBO-OKUCIUTENb U BEUIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;

* COCTaBJISITh OKUCIUTEIHFHO-BOCCTAHOBHUTEIbHBIN OaJIaHC (IJIs1 U3YUYECHHBIX PEAKIUii) TI0 MPEJIOKEHHBIM CXeMaM PEaKIIHii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPIKAAOIINE XHMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* MPOBOANTH JAOOPATOPHBIE OMBITHI MO TMOJYYEHUIO W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOJA, KHUCIOPOJA, YTIEKHCIOro ra3a, aMMHaKa;
COCTAaBJISITh YPABHEHMSI COOTBETCTBYIOIIUX PEAKIIUH.



BblnyCKHLlK noyuyum 603MOANCHOCNb HAYYUMbCAL.

® NPOCHO3UPOBANtb XumudecKkue ceolicmaa eeujecme Ha OCHose Ux cocmasa U CMmpoOerRUs,

® npocHo3uposeams CnocooHOCmb eeuiecmea NpoA6IAmMb  OKUCAUMENbHRbLE UIU 60CCMAHOBUMENIbHblE ceolicmea ¢ y‘{én’lOM cmenenel OKUCIeHUs
/1eMEHMOE, 6x00}m;ux 6 e2o cocmaes,

® BbIABNIAMb CYUecmeosarue 2eHemu4ecKoll 83auUMOC8s3U Me()fcay eewecmeamu 6p}ldy.' npocmoe eeulecmeo — OKCUO — eudpmccuc) — COJlb,

® Xapakmepuszoeanio ocobule ceolicmea KOHYEHmMpUpoeaHHvblx cepﬂoﬁ U A30MHOU Kucaom,

M I’ZpI/l@OOI/le npumepbol ypaeyeyuﬁ peam;u[t, Jexcauiux 6 OCHO8€ NPOMbIULIIEHHbLX cnocobos noJjly4eHusl avmuaxka, C€pH0ﬁ Kucjiaomsl, 4y2yHa u cmaniu,

® onucsledms 471/[31/[’{807{146 U XxumudecKue npoyeccsl, A6AI0wuUecsa 4acnvio Kpycoeoponia seuiecmse 6 npupoae;

® Op2aruU306v16ANITY, l’lpO@O@LlWZb YHYeHu4ecKue npoexkniobl no UCCNIE00B8AHUIO CEOLICME sewecmes, UMeruux 6As0CHOe NpaKkmu4eCcKoe 3HayeHue.

2. Copep:xaHue NporpaMmsl.
(8 kiacce)
Bgenenue (4 )
[Tpeamer xumuu, MeTo/pl MO3HAHUS B XUMUU: HAOJIIOACHUE, SKCIIEPUMEHT, MOJeIupoBaHue. MICTOUHMKY XMMUYECKOH MH(POPMALIUK, €€ TOIy4eHUe, aHaIN3
Y IIPEJICTABIICHHUE €TI0 PE3yJIbTaTOB.
[ToHsATHE 0 XUMHUYECKOM JIeMEHTE U (POpPMax ero CyIlecTBOBaHMA: CBOOOIHBIX aTOMAaX, IPOCTHIX U CIOKHBIX BEIECTBA
[IpeBpamenus Bemects. OTIMYNE XUMUYECKUX PEAKIUI OT pu3nyecKux sBjieHUui. Poiab XuMuu B )KU3HU yesioBeka. XeMouaus u xeMopoOus.
Kpartkue cBeneHust U3 UCTOPUM BOSHUKHOBEHUS U pa3BUTHs XxuMmuM. Ilepnon anxumuu. [Honstue o ¢punocopckom kamue. Xumus B XVI B. PazButne xumun
Ha Pycu. Posib 0oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU XHUMUYECKOM Hayku - paboTel M. B. JlomonocoBa, A. M. bytneposa, /1. 1. Menneneesa.
XuMHUECKasi CHUMBOJMKA. 3HAKM XUMHUYECKHUX OSJIEMEHTOB U IPOUCXOXKIEHHWE MX Ha3zBaHUM. Xumudeckue Qopmynbl. MHIEKCs U KO3 (UIMEHTHI.
OTHOocHTENbHBIE aTOMHAS M MOJIEKYJIsipHast Macchl. PacueT MaccoBOM 10JIM XUMHUYECKOTO 3JIEMEHTA 10 OopMyJie BEIIECTBA.
[lepuonuueckas cucrema xumuueckux siemeHToB [[. M. MenneneeBa, ee CTpykTypa: Maible M OOJbILIME MEPHOIbI, TPYNIBl U MOArPYNIbI (TJIaBHAs U
noOouHas). [lepuonnyeckas cucremMa Kak CipaBO4YHOE OcoOue /ISl OJTyYEHUS CBEICHUN 0 XUMUYECKHUX DJIEMEHTAaX.
Pacuernsble 3agaun. 1. HaxoxaeHne OTHOCHTENBbHON MOJEKYISIPHOM Macchl BEIIECTBAa MO €ro XUMHUYecKo (opmyine. 2. BeluncieHne MaccoBo aonu
XUMHUYECKOT0 2JIEMEHTA B BEIIECTBE IO €ro (popmysie.
JdemoncTpanuu. 1.Monenu ( mapocrepkHeBble U CTroapta bpurneda) pa3nuuHbIX MPOCTHIX U CIOXKHBIX BemiecTB.2. Kosekuus CTeKISHHOW XHMHUYECKOi
nocy/bl.3. Kouieknys MaTepranoB U U3EIUN Ha OCHOBE aIFOMUHUA.4. B3aumonelicTBue MpaMopa ¢ KACIO0TOW U TOMYTHEHUE U3BECTKOBOM BOJBI.
JlaGopatopHubie omnbIThl. |.CpaBHEHHE CBOWCTB TBEPIBbIX KPUCTAUIMYECKHUX BEIIECTB U pacTBOpOB.2.CpaHEHHE CKOPOCTH MCIAPEHUs BOJABI, OJEKOJIOHA U
3THJIOBOTO CIIMpTa ¢ QUIBTPOBAIBHON Oymaroii.
CBEYOH.
Tema 1. ATOMBI XUMHYECKHUX 3JIEMEHTOB (9 u)



AToMBI Kak (opMa CYyIIECTBOBAHHS XUMHUYECKUX 371eMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHHM aToMOB. J[0OKa3zaTenbCcTBa CIOKHOCTH CTPOCHHUS aTOMOB.
Omnbitel Pe3epdopna. [lnanerapaas Mojenb CTpOSHUS aToMa.
CocraB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBL. OTHOCHUTENbHAS aTOMHAasi Macca. B3auMOCBSI3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTEJIbHAS aTOMHAas
Maccay.
M3menenue yucia npoToHOB B si/ipe aToMa - 00pa30BaHUE HOBBIX XMMUYECKUX IJIEMEHTOB.
M3meHeHne 4uciia HEUTPOHOB B szpe aToma - oOpa3oBaHHe H30TONOB. COBPEMEHHOE OMNPEACIICHUE IMOHATHUS «XUMHUYECKUM 3JeMEHT». M30TOombl Kak
Pa3HOBHIHOCTH aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.
OnekTpoHbl. CTpOCHUE AIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX AJIEMEHTOB MaJIbIX NEepuoaoB nepuoandeckor cucremsl . M. Menneneesa. [lonsarue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).
[Tepuonnueckas cucrema XxuMuueckux snemeHToB J[. M. MennueneeBa u CTpoeHHE aTOMOB: (M3MYECKUN CMBICI MOPSJIKOBOIO HOMEpa 3JIeMEHTa, HoMepa
CpYIIbI, HOMEPA NEPUOA.
M3meHeHne yucia 3JIeKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIo 3JeMeHTa - 00pa3oBaHUE MOJIOKUTEIbHBIX U OTPUIATENIbHBIX HOHOB.
Honsl, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HEMETAUIOB. [ [pUYMHBI N3MEHEHU ST METAITMYCCKUX M HEMETAUTMICCKUX CBOMCTB B TICPHUOIaX M TPYIIIIAX.
OO6pa3oBanue OMHApHBIX coequHeHui. [ToHsTHE 00 MOHHOM cBsi3u. CxeMbl 00pa30BaHUsI HOHHOHM CBs3HM. B3anMojeiicTBHEe aTOMOB XHUMHYECKHX AJIEMEHTOB-
HEMETAJUIOB MEX/Ty CO00M - 00pa3oBaHKE TBYXaTOMHBIX MOJICKYJI IPOCTHIX BemleCcTB. KoBalleHTHAS HEMOISpHAS XMMHYECKAast CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBIL.
B3aumoneiicTBue  aTOMOB ~ XMMHYECKHX  JJICMEHTOB-HEMETAJUIOB  MEXIy Cco0olW - oOpasoBaHWe OWMHApHBIX  COCIAMHECHUH  HEMETAIUIOB.
DIIeKTPOOTPULIATETILHOCTh. [IOHSATHE O KOBaJCHTHOHW MOJSApPHOW CBs3U. IIoOHATHE O BaJIGHTHOCTH KaK CBOWMCTBE aTOMOB OOpa3OBBIBATH KOBAJICHTHBIC
xummudeckne cBs3u. CocraBieHune Gopmysn OMHAPHBIX COCTUHECHUH IO BaJICHTHOCTH.
B3aumoneiicTBue aTOMOB XUMUYECKUX IIEMEHTOB-METAIIOB MEX Y CO00i - 00pa3oBaHHe METATUYECKIX KpUCTAILIOB. [IoHATHE 0 METaUIMYECKOM CBSI3U.
JdemoncTpauuu. Mojienu aToMOB XUMHUUECKHUX 3JIeMEHTOB. [leproanueckast cuctemMa xumudeckux snemeHToB 1. . Menneneesa. JlabopaTopHble ONbITHI.
3.MopnenupoBanue TMpPHUHINIA JIEHCTBUN CKaHUPYIOLIErOo MHKpockomna.4.l3roroBinenne wmojeneid OWHApHBIX COeOUHEHM.S.M3roToBieHne Mojaenw,
WJUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOU CBSI3H.

Tema 2. IIpocTsie BemecTBa (6 u)
[TonmoxkeHre MEeTaioB M1 HEMETAJUIOB B MEPUOAUYECKON CUCTEME XUMHUYECKHX 3jieMeHTOB [[. V. MenneneeBa. BaxxHelmuye npocThle BEMIECTBA - METAJIbI:
JKENe30, ATFOMUHHM, KaabIUil, MarHui, HaTpuii, kaiuil. O0mue Gusndeckre CBOMCTBA METaIIOB.
Baxneiimme mpocThie BelIecTBa - HEMETAJJIbl, 0Opa30BaHHBIE aTOMaMM KHCIOPOJa, BOJIOpPOAa, a3oTa, cephl, ¢docdopa, yriepoaa. MoJeKyabl MPOCTHIX
BEILECTB-HEMETAJUIOB-BOI0PO/Ia, KUCIOPOAa, a30Ta, TaJIoreHoB. OTHOCUTEIbHASA MOJIEKYJISIpHAs Macca.
CrnocoOHOCTh aTOMOB XHMHUYECKHUX IJIEMEHTOB K OOpa30BaHUIO HECKOJIBKHUX TPOCTHIX BEIIECTB - AJUIOTPOMNUA. AJIJIOTPONHBIE MOAU(MUKAIIMU KHCIOPOJa,
docdopa u onmoa. Merannmnyeckue M HEMETAUTMUECKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCHUTENBHOCTh NEJCHHSI MPOCTHIX BEIIECTB HAa METAUIbl U
HEMETAaJIJIEL.
Uucno ABoraapo. KomudectBo BemiectBa. Monb. MonspHas Mmacca. MomsipHbIi 00beM ra3000pa3HbIX BemlecTB. KpaTHble € IMHUIIBI KOJIMYECTBA BEIIECTBA —
MUJUTEMOJTb ¥ KHJIOMOJTb, MAJUTUMOJIIPHAS ¥ KHJIOMOJISIpHAsE MacChl BEIECTBA, MAJUTUMOJIIPHBIN ¥ KUJIOMOJISIPHBIA 00beMBI Ta3000pa3HBIX BEIICCTB.
PacueTsl ¢ ucronbp30BaHHEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00bEM Ta30B», «IIOCTOSTHHAS ABOTAIPO».
PacuerHble 3agauu. 1. Boluncienue MOJSpHOM Macchl BEIIECTB MO XMMUYECKUM Qopmynam. 2. PacueTsl ¢ MCHOIB30BaHUEM MOHATUN «KOJUYECTBO
BEIIECTBAY, «MOJIIPHAS Maccay, «KMOIISIPHBIA 00BEM Ta30By», «IIOCTOSIHHAS ABOTAIPO».



JdemoncTpanun. Ilonydyenune o3oHa. O0pa3ubl 6eJ10r0 M ceporo 0J10Ba, 6eJ10ro U KpacHoro ¢gocpopa HexkoTopsle MeTaiIbl 1 HEMETAIIBI KOJIMYECTBOM
BeniecTBa 1 Moib. Mozens MoJisipHOro 00beMa ra3000pa3HbIX BEIIECTB.
JlabopaTopHbie onbIThl. 6.03HAKOMJIEHUE C KOJJICKIIUSIMU METAJIOB.
7. O3HaKOMJICHHE C KOJUIEKLIIUSIMH HEMETAIIJIOB.

Tema 3 . CoequHeHHs XUMHYECKHX 3J1eMeHTOB (14uacos)
Crenenb okucienus. CpaBHEHHE CTEIIEHU OKUCICHHS U BaJeHTHOCTU. Onpe/esieHrne CTeNeH! OKUCICHUS 3JIEMEHTOB 0 XUMUYECKOU (opMysie COeTUHEHUS.
Cocrasnenue GopMysl OMHAPHBIX COCTUHEHHH, 001U cltoco0 MX Ha3bIBAHUS.
bunapHble coeTuHEHNS METaNIOB M HEMETAJIOB: OKCUbI, XJIOPHUAbI, cylbduasl u ap. CoctaBieHue ux Gopmy.
bunapHble coegMHEHNSI HEMETAIUIOB: OKCH/JIbI, JIETY4YHE BOJOPOIHBIE COEIMHEHUS, X cocTaB. IIpeacTaBuTenu OKCUI0OB: BOJA, YIJIEKUCIIbII ra3 U HerameHas
u3BecTh. [IpencraBuTenu NeTy4nx BOJIOPOAHBIX COEIMHEHUI: XJIOPOBOIOPO U aMMHAK.
OcHoBaHMsI, MX COCTaB U Ha3BaHUA. PacTBOPUMOCTH OCHOBaHMIA B Boze. Tabiuia pacTBOPMMOCTH THAPOKCUIIOB U cojieil B Boje. IlpencraBureny menoyei:
TUAPOKCHUIBI HATPUS, Kanus U Kanbius. [loHaTrue o kauecTBeHHBIX peakiusx. Maaukaropsl. MI3MeHeHNe OKpacKy HHAMKATOPOB B IIENOYHOM cpee. Kucnotsl,
ux coctaB M Ha3BaHus. Kiaccupukauusa kucnotr. IlpencraButenu KUCIOT: cepHas, cojisiHas M a30THasd. I[loHsThe o mIKane KUCIOTHOCTH —Iikana-pH.
H3meHeHne OKpacku UHIUKATOPOB B KUCIOTHOU Cpee.
Conu Kaxk Ipou3BOAHBIE KUCIOT U ocHOoBaHMM. X cocTaB u Ha3BaHus. PactBopumocTs coneil B Boje. IlpencraBurenu coneil: Xjaopua HaTpusi, KapOoHAT U
dbocdar KanpIus.
AmMopdHBIE 1 KPUCTATUIMIECKHE BEIIECTBA.
MexMoneKyaspHble B3aUMOJEHCTBUSA. THIBI KPUCTAUIMYECKUX PELIECTOK: MOHHAsA, aTOMHas, MOJEKYIspHas W MeTaindeckas. 3aBUCHMOCTh CBOMCTB
BELIECTB OT THUIIOB KPHUCTAUIMYECKUX pelIeTOK. BelecTBa MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa JJisi BEILECTB
MOJIEKYJISIPHOTO CTPOCHHUS.
Uuctele BeniecTBa U cMecH. [IpumMepsl )Kuakux, TBEpAbIX U ra3000pa3Hbix cmeceil. CBoiicTBa UMCTHIX BellecTB U cMecell. Mx coctaB. MaccoBast 1 oObeMHast
JI0JIM KOMIIOHEHTa cMecU. PacueTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MTOHATHS 1OJIS.
Pacuernbie 3amaun. 1. Pacuer mMaccoBoit u 00BEMHOM J0Jieli KOMIIOHEHTOB CMECH BelecTB. 2. BrruncieHne MaccoBOil J0JU BEUIECTBA B PAacTBOpPE IO
U3BECTHOM Macce pacTBOPEHHOTO BEIECTBA U Macce pacTBOpUTENs. 3. BrlunciaeHne Macchl pacTBOPSIEMOrO BELECTBA U PACTBOPUTENS, HEOOX OTUMBIX IS
IIPUTOTOBJIEHUS ONPEIEICHHON MAaCChl PACTBOPA C U3BECTHOM MacCOBOU JIOJIEW PACTBOPEHHOTO BEIIECTBA.
JdemoncTpanuu. OOpa3ubl OKCUIOB, KMCIOT, OCHOBAHUN U cojieil. Mojienu KpUCTaJUIMYECKUX PELIeTOK XJIOpua HaTpusd, anMasa, okcuzaa yriaepona (IV).
KucnorHo-111en04HbIe MHANKATOPBI, U3MEHEHUE OKPACKU B PA3IMUHBIX CpejaX.. YHUBEPCAIbHBINM HHIUKATOP U U3MEHEHHE €ro OKPacKu B Pa3IMYHBIX Cpe/iax.
JlabopaTopHsblie onbIThl. O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCHJIOB. 9. 03HaKOMJIeHHE cO cBolcTBaMu ammuaka. 10.KauecTBeHHbIE peakMy Ha YIIIEKUCIIbIN
ra3.11.0npenenenne pH pacTBOpoB KHCTOTHL. mienoyd u Boabl. 12.0mpenenenne pH pacTBOpoB JUMOHHOTO U SIOJIOYHOTO COKOB Ha Cpese
w1040B. 13.03HakomiIeHne ¢ KoJuleKIUsAMU coieil. 14 O3HakoMIIeHHE C KOJUIEKIIMEN BEIECTB C Pa3HbIM THIIOM KPUCTAJUIMYECKOM pemeTku. M3rorosnenne
MoJieIeH, KpUCTAIITNYEeCKHUX pemeTok. 15. O3HakoMieHue ¢ o0pa3laMu TOpHON HOPOIBL.

Tema 4. U3meHeHus, npoucxoasiiue ¢ Bemecrsamu (13u)
[ToHsiTHE SIBIICHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIIECTBAMM.
SIBneHus1, CBA3aHHbBIE C U3MEHEHHEM KPHUCTAIIMYECKOTO CTPOCHHUS BEIIEeCTBA MPH IOCTOSHHOM €ro cocTaBe, pu3nueckue siBieHus. duznyeckue SBICHUS B
XUMHH: TUCTUIUISIUS, KPUCTANIN3allMsl, BbIIapUBaHUE U BO3TOHKA BEIIECTB, IEHTPU(]PYTrHpOBaHUE.



SIBneHus, CBsI3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUUECKUE peakuuu. [Ipu3Haku U ycinoBusl IpoTeKaHUs XUMUYeCKHX peakuuil. [lonstre 006 3K30-
Y DHIOTEPMUYECKUX PeaKUusaX. Peaknny ropeHys Kak 4acTHBIN CIydall 9K30TEpMUYECKUX PEAKIUH, TPOTEKAIOIINX C BBIICICHUEM CBETA.
3aKOH COXpaHEHHUsI MacChl BEMIECTB. XUMUYECKHE ypaBHEHU. 3HAaUeHUE UHACKCOB U K03 durrenToB. CocTaBieHnEe YPaBHEHUH XUMHUUECKUX PEAKIU.
PacueTsl 0 XMMHYECKUM ypaBHEHHUsIM. PelieHue 3ajau Ha HaX0KJIEHHE KOJIMYECTBA BEILECTBA, MAcChl MM OObeMa MPOJYKTa PEaKLUUHU 10 KOJIUYECTBY
BEIIIECTBA, Macce WM 00BEMY HMCXOIHOTO BellecTBa. PacdeTsl ¢ MCHOIB30BAHUEM MOHATHUS «IOJII», KOTJAa MCXOJIHOE BEIIECTBO JAaHO B BUIE PacTBOpa C
3aJJaHHOW MacCOBOM J0JI€H paCTBOPEHHOTO BELIECTBA WIIM COIAEPIKUT ONPENEICHHYIO JOJI0 IPUMECEH.
Peakuuu paznoxenus. [Ionarre o ckopocTu XxuMudeckux peakuuid. Karanusaropel. @epmMeHTHI.
Peakiuu coenunenus. Karaaurnyeckue u Hekatanutudeckue peakiuu. OdpatuMele 1 HEOOpaTUMBblE PEaKLIUU.
Peakuuu 3amenieHus. DNEKTPOXUMUYECKUHN psJl HANPSHYKEHUH METAJUIOB, €r0 MCIIOJIb30BaHUE JUIsl POTHO3UPOBAHMS BO3MOXHOCTU IPOTEKAHUS PEaKLMM
MEXy METaJUIAMU U PaCTBOPAMHU KHUCIIOT. Peakliny BBITECHEHUS OTHUX METAJNIOB U3 PACTBOPOB UX COJIEH APYTUMU METAJIIAMM.
Peaknuu obmena. Peakumu HeWTpanu3amuu. YCJIOBUS MPOTEKAaHUS peakiuii oOMeHa B pacTBOpax A0 KOHLA. THIBl XUMHUYECKHX peakuuil (o MpU3HaKy
«YHCII0 U COCTAaB UCXOJHBIX BELIECTB U NMPOJYKTOB PEAKLMK») Ha IIpUMepe CBOMCTB BO/bL. Peakuus pa3nokeHus - 3J1eKTpoiau3 Bojbl. Peakuuu coeauHeHus -
B3aUMOJICVCTBUE BOJABI C OKCHJIAMH METAJUIOB U HeMeTauloB. IloHsATHE «THIpOKCHIbD». Peakiuu 3aMelieHns - B3aMMOJEHCTBHE BOJBI C IIECJIOYHBIMHA U
I1€J0YHO3EeMENIbHBIMU MeTasiaMu. Peakiiun ooMeHa (Ha npuMepe ruipoinsa cyiab(puaa alloMUHUS U KapOuaa KalbLus).
Pacuernbie 3amaun. 1. BeluncieHue no XMMMYECKMM YpaBHEHHSM MacChl MJIM KOJIMYECTBA BELIECTBA 110 M3BECTHON Macce WM KOJIMYECTBY BEIIECTBA
OJIHOTO U3 BCTYIAIOUIMX B PEAKLHUIO BEIIECTB WJIM INPOAYKTOB peakuuu. 2. BeluncieHne Macchl (KOJMYECTBa BELIECTBa, 00beMa) MPOIYKTa PEaKLUH, €CIH
M3BECTHA Macca MCXOJHOTO BEUIECTBA, COACPIKAIIETO OMpPEeNICHHYIO JOI0 mpuMeceid. 3. Beruncienne mMacchl (KOJMYECTBA BEIIECTBA, 00bEeMa) MPOIyKTa
peaxkuuy, eciIy U3BECTHA Macca PacTBOPA U MaccoBast 10JIs1 PACTBOPEHHOI'O BELIECTBA.
Jdemoncrpanuu. [Ipumepsnl puznyecknx sijeHumii. 1.IlnaBnenne napaduna.2. Bo3ronka iona miam OeH30HHONM KHCIOTHL. 3.PacTBopeHne OKpamieHHBIX
coneit. 4. Jludy3us nymucTHIX BELIECTB C ropsieil JJaMnoyky HakaauBaHus. IIpuMepbl XUMHYeCKHX SIBJIEHMIi: a) TOpeHHe MarHus; 0) B3auMOEHCTBHE
COJITHOM KUCJIOTBI ¢ MpaMOPOM WJIM MEJIOM; B) noiydeHue ruapokcuaa menu (I1); r) pactBopeHue noiny4eHHOro ruIpoKCcHia B KUCIOTAax; 1) B3aUMOJENCTBYE
okcuna Meau (II) ¢ cepHoil kuCHOTON MpH HarpeBaHWU; €) pa3ioKeHUE MEepPMaHraHaTa Kajus; *) B3auMoJecTBUE pa30aBICHHBIX KUCIOT C METaJllaMH.
PaznoxxeHnue nepokcuia BoJI0poia MOMOUIBIO AMOKCH/IA MapraHila U Kataia3bl KapToQess Ui MOPKOBH.
JlaGopaTopHsie onbIThI. 16.IIpokanuBanie Meay B INIAMEHH COIUPTOBKH WM ropenku. 17. 3amemienue Meau B pactBope xiopuaa meau (1) xenezom.
Tema 5. IIpakTukym 1. IIpocreiimme onepanum ¢ BemecTtBom- 3 (4aca)
IIpakTyeckas padora Ne 1
[IpaBuna TexHuku 6€30MaCHOCTH MpU paboTe B XUMUUYECKOM kabunere. JlabopaTopHoe ob6opyaoBaHue U 0OpalieHue ¢ HUM.
IIpakTnyeckas padora Ne 2 [Ipyu3Haku XUMHYECKUX pEaKIMi U UX KIacCUPUKALIHSL.
IIpakTuyeckas padora Ne 3
IIpurorosnenue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM 10J€i

Tema 6. PacTBopenne. PactBopbl. CBoOMCTBa paCTBOPOB 3J1eKTPOJIUTOB (18 u)
PactBopenue kak Qusnko-xuMmudeckuil mponecc. IlonsTue o ruaparax W Kpucramioruaparax. PactBopumocts. KpuBble pacTBOpUMOCTH Kak MOJIENb
3aBUCHMOCTH PaCTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMIeparypsl.. HacklllleHHbIE, HEHACBIIIEHHBIE U MEPECHIIICHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB IS
IIPUPOJIBI U CENBCKOT0 XO35MCTBA.
[TonsiTrie 06 >MEKTPOTUTHUECKON AUCCOLUAIINH. DIIEKTPOIUTHI U HEINEKTPOIUTHI. MeXaHU3M JUCCOLUAIMH 3JIEKTPOJIUTOB C Pa3IMYHbIM THUIIOM XUMUYECKOM
cBsi3u. CTeneHp IeKTPOTUTHUECKON Aucconnanyy. CuiibHbIe U clabble AIeKTPOIUTHI.



OCHOBHBIEC TIOJIO)KEHUSI TEOPUHM AJIEKTPOJIUTUYECKON nucconranuu. VoHHBIE ypaBHEHHUS peakiil. YCJIOBUS TNPOTEKAHUS peaKkIHu OOMEHa MEeXIy
JNEKTPOJINTAMU J0 KOHIIA B CBETE€ HOHHBIX ITPEICTaBICHUMN.

Knaccudukanus HOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukanus. ducconmanuss KUCIOT U UX CBOICTBa B CBETE TEOPUM SJIEKTPOJUTHUECKOW Iucconanuu. MoJeKyaspHble U HOHHBIE
YpaBHEHHUS peakUMil KuciaoT. B3aumonelcTBuE KHUCIOT € MeTaulaMU. OJIEKTPOXMMUYECKMH psji HAaOpsDKEHUH MeTauioB. B3aumonelicTBue KHUCIOT C
MeTaJlJIaMi M OKCHJaMHU METaUI0B. B3anMoAeicTBIE KUCIOT C OCHOBAHUSAMH - PEAKLU HEUTpann3auuy. B3aumoneincTeue Kuciot ¢ consaMmu. Vcnons3oBanue
TaOJIUIIBI PACTBOPUMOCTH JJISl XaPAKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIOT.

OcHoBaHus, ux Kiaccudukanus. Jucconuanus OCHOBaHUN U X CBOMCTBA B CBETE TEOPUH JIEKTPOJUTHUECKOH Tucconuanuu. BzaumozaelictBue ocHOBaHMi ¢
KHCJIOTaMH, KHUCJIOTHBIMH OKCHUIaMHU U COJISIMHU. lcronmb3oBaHHMe TaOMHMIBI PACTBOPUMOCTH JUISI XapaKTEPUCTUKHA XHUMHUYECKHX CBOMCTB OCHOBAHHIA.
Paznoxenne HepacTBOPUMBIX OCHOBaHHU NpH HarpeBaHuu. Coiyn, UX KiIaccHUKAIUsA U Auccormalus B ceete TOJI. pasnuuHbix THHOB coseil. CBolicTBa
CoJiell B CBETE€ TEOPUM DJIEKTPOJUTHUECKOM auccolManuy. B3aumopeicTBue coiiell ¢ MeTalaMu, YCJIOBUS IPOTEKaHUs ITHX peakuuil. B3aumoneiicTBue
coJIel ¢ KUCIIOTaMU, OCHOBAaHUSIMHU U COJISIMU. Vcrionib30BaHue TaOaMIIbI pACTBOPUMOCTH JJISI XapAKTEPUCTUKU XUMUUECKUX CBOMCTB COJIEH.

O6o006menne cBeneHnit 00 OKCHIaX, NX KIacCu(UKAIIN U XUMHUIECKAX CBOMCTBAX.

I'eHeTnyeckue psipl METALIIOB U HEMETAJLIOB. [ 'eHeTHuecKas CBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX BELIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIE PEAKIUH.

OmnpezneneHue CTENEHU OKHUCIEHHs JJs 3JEMEHTOB, 00pa3ylolluX BellecTBa pa3HbIX KiaccoB. Peakuuum wmonHoro obMena u OBP. Oxwucnutens u
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakuuu noHHOro oOMeHa M OKUCIIUTENIbHO-BOCCTAaHOBUTENbHBIE peakiuu. CocTaBieHne YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMHA METOJIOM
AJIEKTPOHHOTO OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE MPECTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCaX.
JdeMoncTpanum. VcnpiTaHue BELIECTB U UX PACTBOPOB HA 3JEKTPOINPOBOAHOCTh. 3aBUCUMOCTD 3JIEKTPONPOBOJAHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTPALUH.
B3aumMoneiicTBre IMHKA ¢ cepoid, COISHOM KUCIOTOM, Xnopuaom Meau (I1). 'openne maruus.

JlabopaTopHble onbIThl. 18. Peaknuu, xapakTepHble Ui pacTBOPOB KHUCIOT (coisiHOM mim cepHoit). 19. IlonmydeHue M cBOMCTBa HEPACTBOPHUMOIO
OCHOBaHHUs, Hanpumep ruapokcuaa meau (11). 20.BzanmoneiicTBuepacTBOPOB XJI0pua HaTpUs U HUTpaTa cepedpa. 21. Peakiuu, xapakTepHble /Ui paCTBOPOB
nienoued (TUAPOKCUIIOB HaTpus Miu Kanus). 22. Peakuuu, XxapakTepHble il pacTBOpoB cojiel (Hampumep, s xyopuga meau (II)). 23. Peakuwun,
XapaKkTepHbIE JUIsI OCHOBHBIX OKCHJIOB (HampuMep, JUIsl OKcua Kanblus). 23. Peakunu, XapakTepHble A1 KUCIOTHBIX OKCUAOB (Hampumep, sl YIIeKUCIOro
rasa).

Tema. [IpakTukym 2. CBoiicTBa pacTBOpoB JieKTpouToB. (luac) [IpakTtuyeckasi padora Ne 4

Pemenne DkcnepumenTtanbHoe 3a1a4 o TO»

OcHoBHOe conep:kaHue Kypca (9-i kiacc)
Beenenne. O0mast xapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB U XUMHYecKHuX peakuunil. [lepmoguyecknii 3akon n Ilepnoanyeckas cucrema
xumudecknx 3ieMenToB . U. Menaeaeena (10 u)
XapakTepucTuka 3JeMeHTa Mo ero mnosoxeHuto B [lepumonnueckoir cucteme xumuueckux snemeHToB [[. M. MenneneeBa. CBOHCTBa OKCHUIOB, KHCIIOT,
OCHOBAHHUH U COJIEH B CBETE TEOPUH DJIEKTPOIUTUUECKON TUCCOIMAINNA M OKUCIICHUSI-BOCCTAaHOBIIEHU. [IoHITHE 0 IepeXOaHBIX dJIeMeHTax. AM(OTEPHOCTb.
I'enernueckuii psaa nepexonHoro snementa. I[lepuonnueckuii 3akoH u [lepuoauueckas cucremMa xumuueckux aineMeHToB [[. M. MenneneeBa. Xumuueckas



OpraHu3anys KUBOW U HEKMBOW IMPUPOABLI. XUMUYECKUM COCTAB sIpa, MAHTUU U 3€MHOM KOpbl. XMMHUYECKHUE 3JIEMEHTHI B KIJIETKAX >KMBBIX OPraHU3MOB.
Makpo- u MukpoaneMmeHTsl. O000IEeHNE CBEACHNUN 0 XUMHUECKUX peakuusax. Kinaccupukanys XMMUYECKUX peakluil 0 pa3In4yHbIM MPU3HAKAM: «UHCIO U
COCTaB PEArupyrommx U 00pa3ymoIIUXcs BELIECTB», «TEIUIOBON 3((deKT», «HANpaBICHUE», «M3MEHEHHE CTENEHEH OKHCICHHS 3JEMEHTOB, 00pa3yroIux
pearupymoume BeliecTBay, «(}as3a», «MCIONb30BaHHE Karaiu3aropa». [IoHATHE O CKOpOCTH XUMHMUYECKOW peakuuu. DakTopbl, BIUSAIOIINE HA CKOPOCTb
XuMHUecKkux peakuuid. Karanusatopsl u katanus3. UHrmOUTopbl. AHTHOKCHIAHTBHI.

JdemoHcTpaumu.

Paznmuunsie popmer Tabmunet J{. 1. Menaeneea. Mojenu aToMOB 3JieMeHTOB 1—3-T0 meproioB. Moaens CTpOSHHs 3¢MHOTO Iapa (MonepeyHblid pa3pes).
3aBUCHUMOCTb CKOPOCTH XMMHMYECKOM PEaKIHMH OT IMPUPOJABI PEarupyroIlUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKON DPEAaKIMM OT KOHLEHTPALUU
pearupyomux BeLECTB. 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOW peakUMM OT IUIOIIAJU CONPUKOCHOBEHMSI PEATUPYIOLIUX BEIIECTB («KUIALIUN CIOW»).
3aBUCHUMOCTb CKOPOCTH XUMHYECKOW PEaKUUU OT TEMIIEpaTypbl PEarupyrolluX BEIIECTB. 'OMOIeHHBIM M I'eTEpOreHHbIN KaTaun3bl. DepMeHTaTHBHBIN
karanus. arubupoBanue.

JlaGopaTopHbie ONBITHI.

1. [TonydyeHue rupoKcuaa IMHKA U MCCIEA0BaHUE ero cBoicTB. 2.MoaenupoBanue noctpoenus Ilepuoanueckoil cucremMbl XuMHUecKux 3nieMeHToB 1. 1.
Menneneesa. 3. 3amelieHue xene3oM Meau B pactBope cynbdara menu (II). 4. 3aBUcUMOCTh CKOPOCTH XMMHUYECKOH peakiy OT MPHPOJIbl pearupyromux
BEILECTB Ha IIPUMEPE B3AUMOJCHCTBHSI KUCIOT C METaJUIAMH.

5. 3aBUCHUMOCTb CKOPOCTU XMMHYECKON PEaKUUU OT KOHLIEHTPAllMM pEarupyrollux BEUIECTB HAa IPUMEPE B3aUMOACHUCTBHS LIMHKA C COJSHOW KHCIIOTOU
Pa3JINYHON KOHUEHTpPAL1H.

6. 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM peakiuu OT IUIOL[aJd COINPHUKOCHOBEHHUS pPEarupyrouux BemecTB. 7. MoaeaupoBaHHE «KMIIALIETo cios». 8.
3aBUCUMOCTbh CKOPOCTH XMUMUYECKOM peakliuy OT TEMIIEpaTypbl pearupyrouux BeIecTB Ha IpuMepe B3auMoaencTBus okcuaa meau (II) ¢ pacrBopom cepHoit
KUCJIOTHl pasInyHoOi Temmeparypsl. 9. Pa3noxkeHnue nepokcuja Bojopoja ¢ noMomsio okcuaa mapranua (IV) u karanassl. 10. OOHapyxeHue KaTajasbl B
HEKOTOPBIX MUILEBbIX MpoAyKTax. 11. MHrubupoBanue B3auMOAEHCTBUS KUCIIOT C METAJUIAMU YPOTPOIIMHOM.

IIpenmeTHble pe3yJbTaThl 00y4eHHS

VYyamuiicst 10J15KeH ymemp:

MCIIOJIb30BAaTh MPU XapAKTEPUCTUKE MPEBPAIECHNN BEIIECTB MOHATHA: «XUMHUYECKas PEaKLUsa», «PEaKIUd COCIUHEHMS», «PEAKIINHN PA3I0KEHUI», «PEaKINH
o0OMeHay», «peakluu 3aMEeIIECHUs», «PEaKIUH HEHUTpaIu3aluu», «IK30TEPMHUECKHE DPEAKIUHN», «IHIOTEPMUYECKHE pEaKLUUn», «0OpaTUMBbIE pPEaKIUH»,
«HEOOpaTUMBbIE PEAKLIUN», KOKUCIUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIIUNY, «TOMOTEHHBIE PEaKIUI», «T€TePOreHHbIE PEAKLIUN, «KATATUTHYECKUE PEAKLIUNY,
«HEKaTAIMTUYECKHUE PeaKLUn», «TEII0BON AP(HEeKT XMMUUECKON peakIun», «CKOPOCTh XUMUYECKOU PEaKIUN», «KaTau3aTop»;

XapaKkTepu30BaTh XUMHUYECKUE AJIEMEHThl 1—3-ro mepuoJoB Mo UX MojoxeHuto B Ilepuoguueckoil cucreme xumudeckux snementoB JI. M. Menneneesa:
XUMHUYECKUH 3HAK, MOPSIKOBBIM HOMEp, Mepuoj, TpyIa, MOATrPyINa, OTHOCUTENbHAs aTOMHas Macca, CTPOEHHME aToMa (3apsii sapa, YUCIO MPOTOHOB U
HEUTPOHOB B sijipe, 00lIiee YMCIIO0 AIEKTPOHOB, paclpeieieHne JIEKTPOHOB 0 3JEKTPOHHBIM CJI0SIM, IIPOCTOE BELIECTBO, (pOpMyIia, Ha3BaHHE U THUII BBICIIETO
OKCH/JIa ¥l THIPOKCHU/IA, JIETYYETO BOJOPOTHOTO COSTMHEHUS (JIJIT HEMETAaJIOB));

XapakTepu3oBaTh OOIIMEe XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHAOB U THMAPOKCHJIOB; NMPUBOIUTH MPHUMEPHI PEAKLUH, MOATBEPKIAIOMUX XUMHUYECKHE
cBOIcTBa aM(POTEPHBIX OKCUAOB U THJIPOKCH]IOB;

JlaBaTh XapakTePUCTUKY XUMHYECKUX PEAKIMH MO0 YUCIy U COCTaBY HMCXOJHBIX BELIECTB M IMPOJYKTOB PEAKIMH; TEIIOBOMY 3(PQEKTy; HarpaBICHHIO
IIPOTEKAHUS PEAKIIUH; U3MEHEHHUIO CTETIEHEN OKUCIICHHSI JIEMEHTOB; arperaTHOMY COCTOSTHUIO HCXO/IHBIX BEIIECTB; YYaCTHIO KaTaau3aropa;



OOBSCHATh M MPUBOAUTH NMPHUMEPHI BIUSHUS HEKOTOPHIX (DakTOpoB (IMpHpo/a pearupyronifux BEMIECTB, KOHIIEHTPAIUS BEUIECTB, NABJICHHE, TEMIIepaTypa,
KaTaJn3aTop, HOBEPXHOCTh COMPUKOCHOBEHHMS pEarupyIoIUX BEIIECTB) HA CKOPOCTh XUMUUYECKHUX PEaKIIN;

HAOJI0/IaTh ¥ ONTUCHIBATh YPABHEHUS PEAKIIMA MEXIY BEIIECTBAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POJTHOTO) SI3bIKA U S3bIKA XHMHH;

MIPOBOJIUTH OIIBITHI, TOJATBEPKIAIONINE XUMHUUECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB M THAPOKCHUIIOB; 3aBHCHMOCTh CKOPOCTH XMMHYECKOW PEaKIUHU OT
pa3nUYHBIX (GakTOpoB (MPUPOJA PEArHPYIONINX BEIISCTB, KOHIICHTPAIUS BEUIECTB, JaBICHUE, TEMIIEpaTypa, KaTallu3aTop, MOBEPXHOCTh COIPHUKOCHOBEHUS
pearupyronmx BEIIeCTB).

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHUsI

Yyammiicss D0JKeH ymems: ONPEACIATh 1eldb Y4eOHOH NEATebHOCTH C MOMOIIBIO YYHMTEN U CaMOCTOSITEIbHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS,
paboTas 1o TIaHy, CBEpSATh CBOM JICHCTBUS C IENBI0 U IPU HEOOXOMMOCTH UCTIPABIISTH OMTUOKH C MTOMOIIIBIO YUUTENS U CAMOCTOSTEIILHO;

COCTaBJIATh aHHOTALIMIO TEKCTA;

CO3/aBaTh MOJEIU C BBIJACICHUEM CYIICCTBCHHBIX XapaKTEPUCTHK OOBEKTa M MPEICTAaBICHHEM HUX B IMPOCTPAHCTBEHHO-TPA(QUUECKON WU 3HAKOBO-
CUMBOJIMYECKOH (opMme;

OTpEeIETATh BUJIbI KJIacCU(UKAIIUHU (€CTECTBEHHYIO M UICKYCCTBEHHYIO);

OCYLIECTBIISATh MPSAMOE IeTYKTUBHOE JI0Ka3aTEIbCTBO.

Tema 1. Metasisbl (14 4)

[Tonoxxenue MmetaiioB B Ilepuoanyeckoii cucteme xumudeckux saeMeHToB . M. MenneneeBa. MeTtamuinyeckas KpucTaJsinueckas penieTka 1 MeTauindeckast
XuMu4eckas cBsizb. O0mue gusndeckue cBoiicTBa MeTaiioB. CIulaBbl, X CBOHCTBA M 3HaYCHHE. X MMHUYECKHE CBOWCTBA METAJUIOB KaK BOCCTAHOBUTENEH, a
TaKk)Ke B CBETE UX IMOJIOKEHHS B DJIEKTPOXUMHUYECKOM psily HampsbkeHui metaiuioB. Kopposus MetannoB u ciocoObl 00pbObI ¢ Hel. MeTauibl B pUpo/Ie.
O6mrre crnocoObl UX MOTYYCHUSI.

OO0mas xapakTepHCTHKA WIEJOYHBIX MeTawI0B. Metamibl B npupoge. OOmme crnocoObl ux nonydeHus. Ctpoenue aromoB. lllemounbie meramibl —
MPOCTHIC BEIISCTBA. BakHEHIMe COSTMHEHUS MIEIOYHBIX METAJUIOB — OKCHJBI, THIPOKCHIBI M COJHU (XJIOPUABI, KapOoHATHI, Cyab(haThl, HUTPATHI), HX
CBOICTBa U MPUMEHEHHE B HAPOAHOM Xo3stiicTBe. Kanuiinbie ynoopeHus.

O0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHoi nmoArpynns! 11 rpynnel.

Crpoenue aromoB. lllenouno3emenbHble METAITBI — MPOCThIE BELIECTBA. BaxkHele coeIMHEHUS ET0YHO3EMENbHBIX METAINIOB — OKCH/IbI, THAPOKCH/IBI
Y COJIM (XJIOPU[IBI, KApOOHATHI, HUTPATHI, CyIb(aThl, (hocdaTsl), UX CBOMCTBA U MPUMEHEHNE B HAPOJIHOM XO034HCTBE.

ANOMUHHUM.

Crpoenue aroma, (pU3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTOro BemecTBa. CoeMHEHUST allOMUHHUS — OKCUJl U TUIPOKCHUA, UX aM(pOTEPHBINA XapakTep.
Baxwuernimue conu anmomuHus. [I[puMeHeHre aatOMUHNS U €r0 COCIUHEHUM.

Keaeso.

Ctpoenue aToMa, GU3NYECKUE U XUMUYECKHE CBOMCTBA MpOCToro BemiecTa. I enernyeckue psaasl Fe+2 u Fe+3 .

Baxwuerimme conu xkene3a. 3HaUCHHUE KeNe3a U €ro COSAUHEHUH ISl IPUPOIbI 1 HAPOJIHOTO XO351CTBA.

JdemMoHcTpanum.

OO0pa3siibl METOYHBIX U IIEIOYHO3EeMETbHBIX MeTauioB. O0Opasipl cruiaBoB. BzauMoaeiicTBrue HaTpus, IUTUS U KaIBIUS ¢ BOJAOW. B3anmmoselicTBre HATPUS U
MarHus ¢ KuciopoioM. BzaumoseiictBue MetamioB ¢ Hemetauiamu. [lonyuenue ruapokcunos xenesa (1) u (111).

JlaGopaTopHbIie ONBITHI.



12. B3aumopeiicTBue pacTBOPOB KUCJIOT M cojeil ¢ merauiamu. 13. O3HakomieHue ¢ pynamu sxenesa. 14. OxkpaliMBaHHE MIAMEHM COJSIMH ILEIOYHBIX
MeTaiioB. 15. B3aumopelictBue kaibius ¢ Bojou. 16.11onyyenne ruipokcuia Kaablus U UCCIEIOBAHUE €r0 CBOMCTB.

17. Tlony4yeHue ruapoOKCHAa AFOMUHUS U MCCIEN0BAaHUE €ro CBOMCTB. 18. B3aumopeiicTBue xene3a ¢ coistHoW kuciaoroil. 19. IlomydyeHue rupokcuion
xenesa (I1) u (I1I) m u3ydyeHne ux CBOMCTB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

VYyamuiics 10J1KeH ymenn:

UCIIOJIB30BaTh MPU XapaKTEPUCTUKE METAUIOB M HMX COCAMHEHUN TOHATHUS: «METaUIbl», «pPsii AKTUBHOCTH METAJJIOBY», «ILEJIOYHBIE METaJLIbI»,
«IIEIOYHO3EMENbHBIE METAILIb», UCIOIb30BaTh UX MPH XapaKTEPUCTHKE METAJJIOB; JaBaTh XapaKTEPUCTUKY XMMHUECKHUX 3JIE€MEHTOB-METANIOB (IIEJIOYHBIX
METaJJIOB, MarHus, KajblUs, AIFOMUHUS, JKeJie3a) 1o UX nojoxkenuto B I[lepuoanueckoil cucreme xumuieckux sneMeHToB J[. 1. MenneneeBa (XuMuyeckuii
3HAK, MOPSIIKOBBIN HOMED, MIEPUO/I, TPYIINa, MOArPYyIa, OTHOCUTEIbHAsI aTOMHAs Macca, CTpOEHUE aToMa (3apsij s/ipa, YUCIO IPOTOHOB U HEUTPOHOB B fJIpe,
o0Iiee Yucio AIEKTPOHOB, PACIPENCICHUE YJICKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (POpMYyra, Ha3BaHWE W THUI BBICHIETO OKCHIA H
TUAPOKCHUIA);

HA3bIBaTh COSAMHCHHSI METAJIOB M COCTABJIATH UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, 00IIe (PU3NUECKIEe U XMMHUUECKHE CBOICTBA MPOCTHIX BELIECTB-METAIIOB;

OOBSCHATh 3aBUCHUMOCTb CBOMCTB (WJIHM TMpPEJCKAa3bIBaTh CBOMCTBA) XWMHUUYECKHX 3JIEMEHTOB-METAUIOB (paalyC, METANIMYECKUE CBOMCTBA HJIEMEHTOB,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA D3JEMEHTOB) M 00pa3yeMbIX HMH COEIWHEHUN (KHCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIUX OKCHUIOB U
TUAPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA) OT MosiokeHus B [lepumonuueckor cucreme xumuueckux sneMmeHtoB [[. M. Menneneea;
OIMKCHIBAThH OOIINE XMMHUECKHUE CBOMCTBA METAJNIOB C IIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) S3bIKA U S3bIKAa XUMUU;

COCTABJISITHh MOJICKYJISIPHBIC YPABHEHUS PEAKIIUM, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA METAJUIOB U UX COCIUHEHUH, a TaKXKe JIECKTPOHHBIC YPAaBHEHUS
MPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHUS;

YpaBHEHUS IEKTPOJUTUYECKON JUCCOIMAIINHI; MOJICKYJISIPHBIC, TTOJIHBIC U COKPAIICHHBIC MOHHBIC YPAaBHEHUS PEAKIINI C y4aCTHEM JICKTPOIUTOB;
yYCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXAY CTPOECHHUEM aTOMa, XUMHUYECKOH CBS3bI0, TUIIOM KPUCTAJUNIMYECKOM PEIIEeTKH METaUIOB U MX
COCTMHEHUH, UX 00IMMU (PU3NYECKUMHU U XUMUUYECKUMH CBOMCTBAMU;

ONMUCHIBATh XUMUYECKHUE CBOMCTBA LIEIOYHBIX U MIEIOYHO3EMENBHBIX METAIJIOB, @ TAK)KE AIFOMUHUSA M XKeJe3a U UX COEUHEHUN C TIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MU POJTHOTO) SI3bIKA U S3bIKA XUMHH;

BBITMIOJTHATH, HA0IIO1aTh U OMKCHIBATh XUMHUYECKHI SKCTIEPUMEHT 10 PaCMO3HABAHUIO BAKHEHIIINX KATHOHOB METAJUIOB, THIPOKCH/I-HOHOB;
SKCTIIEPUMEHTAIBHO UCCIIEIOBATh CBOMCTBA METAJJIOB M UX COSAUHEHUH, PelIaTh SKCIIEPUMEHTAIIbHBIE 33]]a4H 110 TeMe «MeTalbly;

OTHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) S3bIKA U SI3bIKA XUMHUU;

MIPOBOJIUTH PACUETHI IO XUMUUYECKUM (OPMYJIaM B YPaBHEHUSIM PEaKIUi, MPOTEKAIOIINX C YYaCTUEM METAJIOB M UX COCTMHEHU.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHH s

Vyammiicss 10J15KeH ymems: padoTaTh 0 COCTABICHHOMY IIJIaHY, UCIIOJIB3Ysl HAPAy C OCHOBHBIMU M JOTIOJHUTEIBHBIC CPEJICTBA (CIPABOYHYIO JIUTEPATypy,
cnoxuble ipudopsl, cpenctsa MKT); ¢ moMomipio yuutenss oTOMpath Ui pelieHus: yueOHbIX 3a/1a4 HEOOXOAMMbIE CIIOBAPH, YHITUKIIONEINH, CIIPaBOYHHUKH,
AJICKTPOHHBIE TUCKH;

COTIOCTABJISATh M OTOMpPATh WH(OPMAIUIO, MOTYYCHHYIO U3 PA3IUYHBIX UCTOYHHKOB (CIIOBapU, SHIUKIIONEIUH, CIPABOYHUKH, dJIEKTPOHHBIC TUCKU, CETh
WnTepHer);

MPEICTaBISITh MH(POPMAIIHIO B BHIE TAOIHUII, CXEM, OMOPHOTO KOHCIIEKTa, B TOM uHcie ¢ npumeHerunem cpencts UKT;



0(OpPMIISITH CBOM MBICITH B YCTHOU U MHCHbMEHHOW PEYH C YYETOM CBOMX yUEOHBIX U JKU3HEHHBIX PEUEBBIX CUTYAIIMid, B TOM YHUCIIC C TPUMEHEHHUEM CPEICTB
UKT;

COCTaBJIAITh PELIEH3UIO HA TEKCT;

OCYIIECTBIISIT 10KA3aTEILCTBO OT MPOTUBHOTO.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTaJUIOB M UX coequHeHuit (2 u)l

1. OcyiecTBiaeHue HENOYKU XUMHUYECKUX MpeBpamieHuid. 2. [lonydenue u cBoicTBa coeMHEHUN MeTauioB. 3. PernieHue SKCIepMMEHTaIbHBIX 3a]ay Ha
pacro3HaBaHUE U [TOJIyYE€HUE COSUHEHUIM METaJJIOB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuiics 10J15KeH ymemp:

oOpartatscs ¢ 1adopaTopHbIM 000pYIOBaHUEM U HarpeBaTebHBIMU MPUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKU OE€30M1aCHOCTH;

HAOJI0/IaTh 32 CBOMCTBAMU METAIIJIOB M UX COSAMHCHUN U SBJICHHUSIMH, TPOUCXOSIIUMU C HUMH,

OMKCHIBATh XUMHYECKHH SKCHEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) sI3bIKa U SI3bIKAa XUMHH; JeNaTh BBIBOJABI MO pe3yabTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA.

MertanpeameTHblie pe3yJibTaThbl 00yYeHH s

VYyamuiicst 10J15KeH ymemp:

OTIpeeNATh, UCXO/S U3 YUeOHOM 3a/1a4H, HEOOX0IMMOCTh UCIIOJIb30BAHUS HAOIIOICHUS WM SKCIIEPUMEHTA.

Tema 3. Hemerasisl (25 4)

OO01mas xapakTepucTHKa HEMETalIoB: nojiokeHue B [lepuoanueckoii cucreme xumuueckux snemeHToB . . MenneneeBa,0c00€HHOCTH CTPOEHUSI aTOMOB,
anekTpooTpuraresibHOCTh (D0) Kak Mepa «HeMeTaUTMYHOCTHY, psia D0. Kpucramimueckoe CTpOCHHE HEMETAUIOB — MPOCTHIX BEIIECTB. AJUIOTPOTMHS.
Ouznyeckue cBOWCTBa HeMeTaUI0B. OTHOCUTENBHOCTh MOHATUH «METAI» U «HEMETaJD».

Bopopoa. Ilonoxenue Bogopona B [lepuoanueckoit cucreme xumudeckux snemeHToB [[. M. MengeneeBa. CtpoeHue atoma U MOJIEKyJbl. DU3HUECKUE U
XUMHUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJIYYeHUE U IPUMEHEHHE.

1 ITpu AByX4acoBOM ILJIAHUPOBAHUM ITPOBOAUTCS TOJIBKO MpakTHUecKas padoTa 3

Bona.

Crpoenue mMonekynsl. BoropoaHas xuMudeckas cBsi3b. PU3nueckue cBOMcTBa BOAbI. AHOMAJIMU CBOMCTB BOJBI. [ MapoduiibHble U ruipodoOHbIE BEleCcTBa.
XuMuueckue cBoicTBa Bobl. KpyroBopot Bojabl B npupojie. BonoouucTtka. Aspanus Boabl. beiToBeie (puiabTpbl. MuHepanbHble BoJbl. JIMCTUIUIMPOBaHHAS
BOJIa, €€ MOJIy4YEHUE U IIPUMEHEHUE.

O0mas xapaKTepucTHKA rajoreHoB.

Crpoenue atoMoB. IIpocTble BemecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, 6pome, Gprope u ione. [lpuMenenune rajoreHoB U UX COeIMHEHUH B HAPOJIHOM XO035HCTBE.

Cepa.

CtpoeHue aToMa, aJJIOTPOIHS, CBOMCTBA U NMpuMeHeHre pomOudeckoit cepbl. Oxcuabl cepbl (IV) u (VI), ux nonxydenue, cBoiictBa u npumeHenue. CepHas
KHCJIOTa U €€ COJIU, UX IPUMEHEHNE B HAPOJAHOM X0351cTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A3or.



CrpoeHrie aToMa M MOJIEKYJbI, CBOMCTBA MPOCTOTO BelllecTBa. AMMMAK, CTpOEHHE, CBOICTBa, MojlyuyeHHe U npuMeHenue. Coau aMMOHHS, X CBOMCTBA U
npumenenue. Okcuapl azota (I1I) u (IV).

A3OTHas KHCIIOTa, €e CBOICTBA M MpUMeHeHne. HUTpaTsl 1 HUTPUTHI, IPOOIIeMa UX COAEPIKAHMS B CEIbCKOXO03AHCTBEHHOM MPOAYKINHU. A30THBIE yI0OpEHUSI.
Dochop.

CrtpoeHue aroma, aJJIOTPOIUs, CBOWCTBA Oeoro u kpacHoro (ocdopa, ux npumenenue. OcHoBHBIE coenuHeHus: okcul (ochopa (V) u oprodochopras
KHCIIoTa, pocdarel. DochopHbIe y10OpeHHUS.

Yraepoa.

Crtpoenue aroma, auIoTpomus, cBoicTBa Moaupukanuii, npumenenre. Okcuasl yriepoaa (II) u (IV), ux cBoiictBa u npuMeHnenne. KapOoHaThI: KaJIBIUT,
coJia, MOTalll, X 3HAYEHHUE B IPUPOJIE U KHU3HH YETIOBEKA.

Kpemunii.

CrpoeHue aToMa, KpUCTAJUIMUECKUH KpEMHUH, ero cBoicTBa U npuMeHenue. Oxcun kpemuus (IV), ero npupoansie pasHoBUgHOCTU. CHIIMKAThl. 3HAUEHUE
COETMHEHUI KPEMHHUS B )KUBOU U HEXHUBOM mpupojie. [loHaTrHe 0 CUIKaTHONW MPOMBIIIIICHHOCTH.

JdemoHcTpaumu.

OO0pa3ipl raloreHoB — IMPOCTHIX BEllecTB. B3anMonelcTBrE raloreHoB ¢ HaTpUeM, ¢ alllOMUHHEM. BriTecHeHHE XJ10poM OpoMa MM MOJAa U3 PAacTBOPOB UX
cosieil. BzanmogieiicTBrUE cepbl ¢ METAJNIAMH, BOJOPOJIOM U KHCIOPOJAOM. B3auMoAeiCcTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ Meablo. [lornomenne
yrieM pacTBOPEHHBIX BEIECTB WM ra3oB. BoccTaHoBieHne Meau u3 ee okcuaa yrieM. O0pasibl IpUpPOIHBIX COeMHEHUI Xyopa, cepbl, hocdopa, yrieposa,
kpemHus. OOpa3ipl BaKHEHIINX 111 HAPOJHOTO XO3HCTBA CyIb(paToOB, HUTPATOB, KapOoHATOB, hocdaros. OOpasibl CTEKIA, KEPAMHUKH, [IEMEHTA.
JlaGopaTopHbie ONBITHI.

20. IMonmyyenue u pacnosznaBanue Bojaopoja. 21. MccienoBanue mMOBEpXHOCTHOTO HATsDKEHUS BOJbI. 22.PacTBopeHne mepmaHraHaTa Kaius WM MEIHOTO
Kyrnopoca B Boje. 23. 'mapararust o6e3BoxkeHHoro cynbdara meau (I11). 24. 3rotoneHune rurncoBoro oTrneyaTka.

25. O3HaKOMJICHHE C KOJUIEKIMEH OBITOBBIX (GMIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHHEpaTbHOU BOAbI. 27. KauecTBeHHast peakius Ha rajoreHu/1-HOHBI.
28. Tlonyuenue u pacno3HaBaHue kuciopoja. 29. I'openue cepbl Ha Bo3ayxe U B kuciopojie. 30.CpoiicTBa pa3daBieHHOH cepHOil kucnoTel. 31. M3yuenue
cBoiicTB ammuaka. 32. PacniosHaBanue coneit ammonusd. 33. CBoiicTBa pa3z0aBiieHHOIN a30THOW KUCIIOTHL. 34. B3auMonelicTBre KOHIIEHTPUPOBAHHON a30THOM
KUCIOTHl ¢ Meabto. 35. ['openue ¢ocdopa Ha Bo3nyxe u B kucinopone. 36. PacrnosznaBanue ¢ocparto. 37. I'openue yris B kuciaoposne. 38. Ilomyuenue
YTOJIBHOM KHUCTIOTHI U U3y4eHue ee cBoucTB. 39. I[lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Pasnoxxenue ruapokapoonara Hatpus. 41. [TomyueHre KpeMHEBOM KHCIOTHI M M3y4YEHUE €€ CBOMCTB.

IIpeaMeTHbIe pe3yabTaThI 00y4YeHHs

Yyamuiics 10J1KeH ymemp:

UCTIOJTB30BAaTh TIPU XapaKTEPHCTUKE METAIIIOB M UX COCTMHEHNUN TIOHSATHS: «HEMETAJUIBI», «TAJOTEHBI», «aJUIOTPOITHBIE BUIOU3MEHEHUS, <OKECTKOCTH BOJIBIY,
«BpPEMEHHas! )KECTKOCTb BOJIbI», «IIOCTOSTHHASI ’KECTKOCTh BOABIY, «00I11ast dKECTKOCTb BOJIBIY;

JaBaTh XapaKTEPUCTUKY XUMHYECKHX 3JIEMEHTOB-HEMETaUIOB (BOJOpOAa, TaJOreHOB, KUCIOpOJa, cepbl, a3oTa, ¢ocdopa, yriepojaa, KpeMHHs) MO HMX
nojoxenuto B [lepuoanueckoit cucteme XuMudeckux sneMeHToB J[. V. MenneneeBa (XUMHUECKUI 3HAK, MOPSIKOBBI HOMEp, NEPUOI, TPYIINa, MOArpyIa,
OTHOCHTEINIbHASI aTOMHAs Macca, CTPOCHHUE aToma (3apsi spa, YUCIIO TIPOTOHOB U HEHTPOHOB B siApPE, OOIIEe YHCIIO AIIEKTPOHOB, PacIpeieieHUe dIIEKTPOHOB
10 DJIEKTPOHHBIM CJIOSIM), TIPOCTOE BELIECTBO, (hopMysa, Ha3BaHHE M THUIl BBICUIETO OKCHJA M THAPOKCHIA, (GOopMyla M XapakTep JIETY4ero BOIOpPOJIHOTO
COETMHEHUS);

Ha3bIBaTh COEJIMHEHMS] HEMETAJIOB U COCTABIIATH UX (POPMYIIBI 110 HA3BaHMUIO;



XapaKTepu30BaTh CTpPOCHHUE, 00mme (QHU3UYeCKHe W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB, OOBSCHATH 3aBUCUMOCTH CBOWMCTB (WiIH
IPEJICKa3bIBaTh CBOMCTBA) XMUMHUYECKHUX DJIEMEHTOB-HEMETAIOB (PaJnyC, HEMETa/NIMYeCKHUE CBOWCTBA 3JIEMEHTOB, OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIC
CBOMCTBA DJIEMEHTOB) M 00pa3yeMbIX HMMHU COEIUHEHHUM (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJIOB M THIPOKCHUJIOB, JETYYUX BOJOPOJIHBIX
COEIMHEHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT nosiokeHust B [lepuonuyeckoii cucteme xumuueckux nementoB . 1. Menzaeneesa;
OTMCHIBATH OOIME XUMHUECKUE CBOMICTBA HEMETAJIOB € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POIHOTO) SI3bIKA U S3bIKA XUMHH;

COCTAaBJISITh MOJIEKYJISIPHBIE YPABHEHUSI PEAKIUi, XapaKTEPU3YIOIIUX XUMUUECKHE CBOMCTBA HEMETAVIOB U UX COEIMHEHMM, a TAK)KE SJIEKTPOHHBIE YPaBHEHUS
IIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHUS;

YpaBHEHUS IEKTPOJUTUYECKON AUCCOLMALIMM; MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAILICHHbIE HOHHBIE YPABHEHUS PEAKLIMM C YYaCTHEM DJIEKTPOJIUTOB;
yCTaHaBIUBATh MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXIY CTPOCHHEM aTOMa, XMMHUYECKOH CBSI3bIO, THIIOM KPUCTAJUIMYECKOM PEIIeTKH HEMETANIOB U HX
COeMHEHUH, UX 00IKUMHU (PU3HUUECKUMU U XUMUYECKUMH CBOWCTBAMU;

OIKCBHIBATh XUMHUYECKUE CBOICTBAa BOJOPOJA, TaJIOTEHOB, KHCIOPOJa, Cephl, a3oTa, ¢ocdopa, rpaduta, anmaza, KpEMHUS U UX COCITUHEHHUU C MOMOILBIO
€CTECTBEHHOT'0 (PYyCCKOTO UM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

OMUCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIbI M BHITIOIHATH COOTBETCTBYIOIIUN UM XUMHUYECKUN HKCIIEPUMEHT;

BBITOJIHATH, HAOMIOAATh U OMHUCHIBATH XMMUUYECKUN SKCIIEPUMEHT 110 PACIIO3HABAHUIO HOHOB BOJIOPOJIa U aMMOHUS, Cylb(dat-, kapOoHaT-, cUIMKaT-, hocdat-,
XJIOpUA-, OPOMH[I-, HOAUI-HOHOB; SKCIIEPUMEHTAIIFHO HCCIEI0BATh CBOMCTBA METAUIOB M MX COCAMHEHUH, pelIaTh SKCIEPUMEHTAIbHBIC 3aJaud M0 TeMe
«Hemeramnby;

OMHUCHIBATh XMMHUYECKUN IKCIIEPUMEHT C TTIOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOAMTH PACUEThI IO XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM PEaKIUi, MPOTEKAIOIINX C Y4aCTHEM HEMETAUIOB U UX COCIMHEHUH.

MeTtanpeameTHslie pe3yJabTaTbl 00y4eHUst

VYyamuiics 10JKeH ymems:

OpraHM30BBIBATH YUEOHOE B3aUMOAECHCTBHE B IpylIe (pacnpeaesiTh POiu, JOroBapuBaThCs APYTr € APYTrOM U T. 11.);

MpeIBUIETH (IPOTHO3ZUPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHU;

MOHUMATh MIPUYMHBI CBOETO HEYCIeXa U HAXOAUTh CIIOCOOBI BBIX0/IA U3 3TOM CUTYallUH,

B TUAJIOTE C YUUTEIEM YUUTHCS BhIpabaThIBATh KPUTEPUU OLIEHKH M OMPEIENSITh CTENIEHb YCIEUTHOCTH BHITIOTHEHHS CBOEH paboThl U pabOThI BCeX, UCXOIS U3
UMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPHUH OLICHKHU M TI0JIb30BaTHCS MU B X0J1€ OIIEHKH U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTUPYS €€;

MOATBEPKIATh APTYMEHTHI (haKTaMH;

KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTHUX, MBITATHCS TPUHUMATH APYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHS; COCTABIISITH pedepar mo onpeaesieHHon Ghopme;
OCYULIECTBIISATh KOCBEHHOE Pa3/IeIUTENbHOE I0KA3aTeIbCTBO.

Tema 4. IIpakTukym 2. CoiicTBa coequHeHud HeMeTaJJ10B (3 4)l

1. Pemenune skcrnepuMeHTanbHbIX 3a71a4 no teme «lloarpynna rajoreHoBy. 2. PelieHne skcnepuMeHTanbHBIX 3aaa4 1o teMe «lloarpynma kucnmopopa». 3.
Pemenue sxcniepuMeHTanbHbIX 3a/1a4 1o Teme «lloarpynma azoray». 4. Pemenne sxcnepuMeHTanbHbIX 3a7a4 1o TeMe «lloarpynma yraepoaa». 5. [lomyuenue,
coOMpaHue U pacrio3HaBaHUE ra3oB.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

Yyamuics 10JKeH yymems.



oOpatatecs ¢ 1a0opaTopHBIM 000pyIOBaHHUEM U HArPEeBATEIbHBIMH MPUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKHU 0€30MaCHOCTH;
Ha0JI0/1aTh 32 CBOMCTBAMU HEMETAIIJIOB U UX COEAMHEHUHN U SIBICHUSIMHU, IPOUCXOISIINMU C HUMH;

OIHMCHIBATH XUMUYECKUH IKCTICPUMEHT C IMOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO HITH POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI 10 pe3y/IbTaTaM MPOBEJCHHOTO SKCIIEPHUMEHTA.

MeTtanpeameTHbie pe3yJibTAThl 00yYeHH s

VYyamuiics 10J1:KeH ymems:

OTIPECIISATh, UCXOS U3 YIeOHOM 3a/1a4u, HeOOXOIUMOCTh UCIIOJIL30BAHUS HAOIOICHUS MIIA YKCIIEPUMEHTA.

1 ITpu AByX4YacOBOM IUTAHUPOBAHUH ITPOBOJSATCS TOJIBKO MPaKTHUECKue padboTsl 1, 2 u 5.

Tema 5. O00011eHNe 3HAHUT 10 XMMHUM 32 KYPC OCHOBHOM mKoJbl. [loaroropka

K rocyapcrBeHHoi uroropoii arrecrauuu (C'HA) (10 u)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucrema xumuueckux siaemMeHToB J[. M. MenneneeBa. @u3NyYeCKUil CMBICI HOPSIKOBOTO HOMEpa 3JIEMEHTA,
HOMEPOB MEepUOa U TPYNIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB M MX COCAMHEHUN B MEPUO/IaX U IPYNIaX B CBETE MPEACTABICHHI O CTPOCHUH
aTOMOB JIEMEHTOB.

3HavyeHHE NEPHOJUYECKOrO 3aKOHA. BUIbl XMMHUYECKHX CBSI3€M W THUIIBI KPUCTAUIMUECKUX pemeToK. B3auMocCBsI3b CTpOEHUST U CBOWMCTB BEIECTB.
Knaccudukanus XuMHUYECKUX peaklui Mo pa3IuyHbIM MPU3HAKaM (YHCIIO U COCTAB Pearupyromux U 00pa3yromuxcs BEIIeCTB; HaTn4ne

rpaHuIbl pasaena ¢a3; TerIoBol P GEeKT; N3MEHEHNE CTENEHEeH OKMCIIEHUS aTOMOB; MCIOJIh30BAHNE KaTallM3aTopa; HalpaBieHue mpoTekanus). CKopocTb
XUMHYECKHUX PeaKIuii U (aKkTopbl, BIUsAOMKE Ha Hee. OOpaTUMOCTh XUMUYECKUX PEaKLUN U CIIOCOOBI CMEIICHHSI XUMUYECKOTO PAaBHOBECHS.

[IpocTeie U cioxHbIe BemecTBa. MeTauibl U HEMETaulbl. [ eHeTHYecKue psapl MeTaula, HeMeTalula M IMepexoaHoro metawia. OKCHIBIM THIPOKCHIIBI
(ocHOBaHMsI, KUCIOTHI, aM(OTepHbIe THAPOKCUBI), cou. VX cocTaB, kiaccudukamus u oOue XMuMIUYECKHE CBOMCTBA B CBETE TEOPHH IJIEKTP OJUTHIECKON
JUCCOLIMAIINY.

JInuHOCTHBIE pPe3yJbTaThl 00yUYeHUs

VYyamuiicss 10/1:KeH: 3Hamb U HOHUMANb. OCHOBHBIC HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XMUMHH U OOIIECTBA; TOCTHKEHHUS B 00JIACTH XUMUU U
KYJIbTYPHBIE TPAJULINU (B YACTHOCTH, HAyYHBIE TPATUIIUN) CBOCH CTPaHbI; OOIIEMUPOBHIE TOCTIKEHUS B 00JIACTU XMMHH; OCHOBHBIE MPUHIIMITBI U TIPaBHIIa
OTHOLIEHHUS K PUPOJIE; OCHOBHI 3/J0POBOr0 00pa3a )KM3HHU U 3/10pOBbeCOEPEraroinuX TEXHOIOT UM

MpaBuJia MOBEJICHUS B UPE3BbIUAHHBIX CUTYAIUSAX, CBI3aHHBIX C BO3JCHCTBHEM Pa3IMYHBIX BEIECTB; OCHOBHBIE MpaBa U O0S3aHHOCTH TpakJaHUHA (B TOM
YUCJIE YYalIerocs), CBI3aHHBIE C TMYHOCTHBIM, TPO(HECCUOHATLHBIM U )KU3HEHHBIM CaMOOIIPECIICHUEM;

COLIMATIbHYIO 3HAYUMOCTh U COJIepkaHue mpodeccuil, CBI3aHHBIX C XUMUEH;

UCHBIMBIEAMb. TYBCTBO TOPJOCTU 32 POCCHICKYI0O XUMUYECKYIO HAYKY M YBOKEHHE K UCTOPUU €€ Pa3BUTHS, YBAKCHUE U MPUHITHE JOCTHXKCHUN XUMUU B
MUpE; T000BH K MPUPOJIC; YBAKEHHUE K OKPYKAIOIMIUM (yJalIUMCS, YIUTEISIM, POAUTENSM U JIp.) — yYMETh CAYyIIaTh U CIBIIATh NapTHEPa, MPU3HABAThH IPABO
KaKJIOTO Ha COOCTBEHHOE€ MHEHHE, MPUHUMATh PEIICHHUS ¢ yYETOM IO3HIIMH BCEX YYAaCTHHUKOB; YYBCTBO MPEKPACHOTO M ICTETHUYECKUX YYBCTB HAa OCHOBE
3HAKOMCTBA C MUPOM BEIIECTB U UX MPEBPAIICHHI; CAMOYBa)KEHHE M SMOIIMOHATLHO-TIONIOKHUTEIFHOE OTHOIIICHHE K ce0e;

npu3Haeamy: NEHHOCTD 3J0POBBS (CBOETO U JAPYTHUX JIIOJIEH ); HEOOXOIMMOCTh CaMOBBIPAKEHHUSI, CAMOpeaIU3aliK, COIIMAIbHOTO MPU3HAHUS;

0CcOo3Haeéamp: TOTOBHOCTh (MJIU HETOTOBHOCTH) K CaMOCTOSTEIbHBIM TOCTYIKAaM M JIEHCTBUSM, OTBETCTBEHHOCTh 32 WX PE3YJIbTaThl; TOTOBHOCTH (WU
HETOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAMBAThH CBOIO MO3UIIMIO M KPUTHIHO OTHOCHTHCS K CBOMM TTOCTYIIKaM;



nPOAGIAMB: YKOIOTHUUECKOE CO3HAHUE; JOOPOKEIATEIILHOCTD, IOBEpUE U BHUMATEIBHOCTh K JIFOJISM, TOTOBHOCTh K COTPYAHHUYECTBY U ApYkOe, OKa3aHUIO
MOMOIIIA TE€M, KTO B HEH HYKIaeTcs; 00OOIEeHHBIN, YCTOWYMBBIN M W30MpaTEbHBIA IMO3HABATEIIHPHBIM MHTEPEC, WHUIIMATUBY W JIOO03HATEIHLHOCTH B
HN3YUCHUH MHPpaA BCUICCTB U peaKuHﬁ; HOCJIICYCTPEMIICHHOCTDb U HAaCTOMYMBOCTH B JOCTHIXKCHUU ueﬂeﬁ, TOTOBHOCTH K IIPCOJOJICHUIO prI[HOCTCfI; y6e)KI[CHHOCTB
B BO3MOXKHOCTH ITO3HAHUS TPUPO/IbI, HEOOXOIMMOCTH Pa3yMHOI'0 UCIIOJIb30BaHUS JOCTHYKEHUN HAYKH U TEXHOJIOTHH JUIsl pa3BUTHS OOIIECTBA;

ymemosp: YCTAHABJIMBATDL CBA3b MCIKAY LCIIBIO U3YYCHUA XUMUHU U TCM, IJIA YCT0 OHA OCYHICCTBIISACTCA (MOTI/IBaMI/I); BBITIOJIHATb KOPPUTUPYIOITYHO CAMOOLICHKY,
3aKJIIOYAIOIIYIOCS B KOHTPOJIE 332 MPOLECCOM M3YYEHHS] XUMUU M BHECEHUH HEOOXOIUMBIX KOPPEKTHUBOB, COOTBETCTBYIOUIMX ATalaM U CIoco0aM H3ydeHHs
KypCa XUMHUH; BBIIIOJIHATE PECTPOCIICKTUBHYIO CaAMOOLICHKY, 3aK/IIOYAIOIIYIOCA B OLICHKE IMPOLECCa U PE3yJibTaTa U3YUYCHUA KypCa XUMUU OCHOBHOM ITKOJIBI,
MOJIBEICHUU UTOTOB HA OCHOBE COOTHECEHUS 1IeJIel U Pe3yIbTaToB;

CTPOUTDH KU3HCHHBIC U HpO(beCCI/IOHaJILHBIC IJIaHbI C YYCTOM KOHKPCTHBIX COUUAJIbBHO-UCTOPUIYCCKUX, ITOJIUTUICCKHUX U SKOHOMUYICCKHUX yCHOBI/IfI; OCO3HaBaThb
COOCTBEHHBIE IEHHOCTU U COOTBETCTBHE UX

INPUHHUMACMBIM B KHW3HU PCHICHUAM; BCCTH AHUAJIOI HAa OCHOBC PABHONPABHBIX OTHONIEHUN W B3aUMHOI'O YBaKCHHA, BBIACIATH HpaBCTBeHHLIfI ACIICKT
MOBEICHUS M COOTHOCUTH TOCTYNKH (CBOM M APYTUX IIOJCH) M COOBITHS C MNPUHATBIMH 3THYECKUMH HOPMaMH; B IpeaesaX CBOMX BO3MOXKHOCTEH
IPOTUBO/IEHCTBOBATh ICUCTBUSAM U BIMSHUSIM, IIPEICTABISAIOLINM YIPO3Y KU3HHU, 3/I0POBBIO U O€30M1aCHOCTH JIMYHOCTH U OOIIECTBA.



3. YueOHO-TeMAaTHUECKHI IIJIaH

Paszpnen Koa- | OcHoBHoOe coepkaHue 10 TeMaM
BO
4acoB XapaKkTepuCcTHKA OCHOBHBIX BU/I0OB JIEATEJIbHOCTH
8 KJacc
[Ipeamer xumuu 84 [Ipeamer xumun Kak Haykd. YucTble BemeCTBa U cMecH, | PaznmnuaTe nmpeaMeThl U3y4eHHs] €CTECTBEHHBIX HAYK.
METOJIbI TTIO3HAHUS B XUMHH: HAOJIO/ICHUE, dKCIIepuMeHT. | HaOironaTs CBOMCTBA BEIIECTB M X U3MEHEHUS B
Onucanue  xoAa  JKCIIEPUMEHTAa U Pe3yJbTaTOB | XOJ€ XMMUYECKUX peakuui. Pa3nensate cMecu.
Habmonennit. OOopynOBaHWE WIKOJIBHONH XHMMHUYECKOH | M3ydnTh CTpoeHUE IIaMeHH.
naboparopun. Ilpuembr  Oe3omacHOi  paboOTBl ¢
obopymoBanueM u BemectBaMu. CTpoeHUe TIaMeHHU.
Ounctka BeniecTB. PU3NUECKUE SIBICHUS U XUMHYECKUE
peakuuu. IIpU3HaKM XHMUYECKHX pEaKUUi. Y CIOBUA
MPOTEKAHUS XUMUYECKUX PEAKIUU.
IlepBuunbIie 124 | ATOM, XUMHUYECKHM ODJIEMEHT. 3HAKM XHUMHUYECKHX | Pa3znuyaTh MOHSTHS «MOJEKYIIa, «aToM»,
XUMUYECKHE snemMeHToB. MeTaiiel 1 HemeTauibl. Monekyna. [Ipoctoe | «XMMUYECKUI 31€MEHT
MTOHATHS M CJIOXHOE  BemecTBa. XuMmMudeckas  (Gopmyna. | OnpenensTh BAICHTHOCTH aTOMOB B OMHAPHBIX
BaneHnTHOCTB: ompeneneHue BalleHTHOCTU MO (opMmylne | coenuHeHUsx. ONUCHIBATH
OMHApHBIX COEAMHEHUH U  cocTaBiieHHEe (OPMYJ | MPOCTEHIIINE BEIIeCTBA C TIOMOIIBI0 XUMHUYECKHUX
OMHAPHBIX COSIMHEHMI MO BaIEHTHOCTH. dbopmy; mpocTeiimue.
OtHocutenbHass  aromMHas  macca.  OTHOCUTENbHAs | XUMUUYECKHE PEAKIMA C TIOMOIIBI XUMHUYECKUX
MOJIEKYJIIpHAass Macca. 3aKOH COXpaHEHUs MaccChl | ypaBHEHMII.
BEIIECTB TP XHUMHUYECKHX peakuusx. Xumudeckue | OmNUChIBaTH COCTAB MPOCTEHIIINX COSAMHEHUN IO UX
ypaBHeHus .JKu3nb u nesarensHocts M.B.JlomonocoBa XUMHYECKUM (popmyram.
CocraBnsate (opmysbl OWHAPHBIX COEAMHEHUH TIO
M3BECTHOM BAJIEHTHOCTH aTOMOB. MoaennpoBarh
CTPOEHHE MOJIEKYJ  METaHa, aMMHakKa, BOJbI,
XJ0poBoJopoaa.  PaccuuThiBaTh  OTHOCHUTENIBHYIO
MOJICKYJIIPHYIO Maccy 1o (popMyJiaMm BEIIECTB.
Oxkcubl 8y Ucropuss otkpeiTua kuciopoga. CoctaB Bozayxa. | MccienoBaTh CBOWCTBA U3y4aeMbIX BEIIECTB.
Kucnopon kak xumudeckuil »siaemeHT u npoctoe | Habmronare xumuueckue u puanyeckue

BemiectBo. O30H. Dusuueckre CBOHCTBa KHCIOPOA.
XUMUYECKHE CBOWCTBA KHUCJIOpPOAA: B3aWMOJICUCTBUE C
cepoii, hochopom, Menbpro, Kelre30M, MeTaHOM. ['opeHue
W MEUICHHOE OKHCIeHHe. I[loaydeHne KHCIopoaa B

MpeBpaIlleHus] U3ydaeMbIX BemiecTB. ONMUChHBATh
XUMUYECKHUE PEAKIINH, HaOII0JaeMbI€ B XOJIE
JEMOHCTPAIIMOHHOTO U JJa00PaTOPHOTO
SKCTIIEPUMEHTOB. /[enaTh BBIBO/ U3 pE3yIbTATOB




1a00paTOpUH  PA3JIOKCHUEM IIEpMaHraHaTa Kalldsg M
MEepOKCHaa BOJopoaa. MeToasl coOupaHus Tra3oB
BBITECHEHHUEM BO3/1yXa, BLITECHEHHUEM BOJIbI.

MNPOBCACHHBIX XUMHWYCCKHUX 3KCIICPUMCHTOB.
KnaccudunupoBaTh n3ydyaeMbie BEIIECTBA O
COCTaBY.

Kucnots! u conn

10 q

Uctopust otkpeiTus Bojopoaa. Bomopoa - XUMHUYECKHI
AJIEMEHT M IPOCTOE BeliecTBO. Mepbl 0€30macHOCTH MPU
pabore ¢ BomopomgoM. DuzuUeckre W XUMHUYCCKUE
CBOMCTBAa BOJOPOJA: B3aMMOJEHUCTBHE C KHUCIOPOIOM,
CEPOH, XJIOPOM, OKCHJIOM MEH, OKCUIOM XKele3a.
Kucnoter:coctaB,  HoMeHknatypa.  Kiaccudukanus
KHUCJIOT IO OCHOBHOCTH, HaJM4YHMI0 aTOMOB KHCJIOPOJa B
MOJIEKYJIE, PacTBOPUMOCTH. KucnotHo-0CHOBHBIE
WMHJIMKATOPbI:METHIIOBBIN OPAHKEBBIN, JIAKMYC,
denondranenn. Okpacka MHAUKATOPOB B KUCIIOW 1
HEUTpaJIbHOM cpene. XMMHUUYECKHEe CBOMCTBA KUCTIOT:
B3aUMO/JICVCTBHE C METAIUIAMU, OKCHIAMHU METAJLJIOB.
Cpennue conu:coctaB, HOMEHKIartypa. PactBopumocTsb
COJIEH B BOJIE.

HccnenoBath CBOICTBA M3y4aeMbIX BELLECTB.

Ha6n}011aT1> U OIIMChIBAaTh XUMHNUYCCKHUC.
Knaccudunuposars nzydaeMple BelecTBa Mo
COCTaBY U CBOMCTBaM.

Boma. OcuoBanus

10 gy

Bona xak pactBoputens. PacTBopsl. O4ncTKa BOIBI.
Abspanusi BoAbpl. XUMUUECKHE CBOMCTBA BOABL: PEAKIIMS C
HaTpUEM. KaJbI[M€M, MAarHhueM. OKCHJOM KaJbIIUs,
okcuaoM yriepona (IV),okcumom gocdopa (V).
OcHoBaHUsI: cOCTaB. HOMEHKJIATypa.

Knaccudukanus OCHOBaHMI no KHCIIOTHOCTH.
pacTBopuMocTU. KHCI0THO-OCHOBHBIE HH/IUKATOPBI:
¢denondranent. yaupepcanbHblii HHAUKATOp. OKpacka
WHJUKATOPOB B IIEJTOYHOMN,KUCIION U HEUTPAIBHOU

cpeae. XMMHUYECKHE CBOMCTBA OCHOBAHUIA:
B3aUMO/ICIICTBUE C OKCUAMU HEMETAIIOB,

KHMCJIOTaMH, Pa3J10’KEHNE HEPACTBOPUMBIX OCHOBAHUI
IIpU HarpeBaHuu. [ eHeTnyeckas CBsI3b MEKIY

KJIACCAaMH HEOPTaHMYECKUX BEIIECTB.

HccenenoBats CBOMCTBA NU3Y4aeMBbIX BEIIECTB.
Habmionate ¥ omMChIBaTh XUMHYECKHE PEAKIHMH C
MIOMOMUIBIO PYCCKOTO SI3bIKA U SI3bIKa XUMUHU.

Jenats BBIBOJIBI U3 PE3YIHTATOB MPOBEIECHHBIX
XUMHUYECKHX IKCIEPUMEHTOB.

KnaccugunupoBars n3yyaemble BelIecTBa M0 COCTaBY
Y CBOMCTBaM. XapaKTepHU30BaTh COCTaB U CBOMCTBA
BEILIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCIMHECHUM.




Ilepuoauueckuit
3aKOH U
repruoInyecKas
cucreMa
XUMHYECKUX
3JIEMEHTOB

. . Menneneena.

Ctpoenue aToma

134

OcHoBa kiaccu(uKauy XUMUYSCKHUX JICMCHTOB

1. . Menneneena. [lepuoguyeckas cucrema

KaK €CTeCTBEHHO — Hay4YHas KiaccupuKaims

XUMHUYECKUX JJIEMEHTOB. [[Be (hopmbI mpencTaBieHus
MEPUOINUECKON CHCTEMbI: BepOasibHasl (MepUOIUUYECKUN
3aK0H) ¥ rpaduyeckas (Tadnuia). CTpykTypa TabIuIIbI.
SAnepnas ( IaHeTapHas) MOJIEIb CTPOEHUS aTOMa!

SIIPO | 3JIEKTpOHHAst 006010uka. CocTaB aTOMHBIX

sjep: TMPOTOHBI W HEUTPOHBI. DUBHMYECKHUM CMBICT
nopsiakoBoro  Homepa. CoBpeMEeHHOE  COJepKaHUe
MOHATUSA «XHUMHUYECKHUU dJEMEHT». MaccoBoe YHCIIOo,
M30TOIBl. OTHOCUTEJIbHAS aTOMHAs Macca.

DJIeKTpoHHAss  000JI0YKa  aToma: MoHATHE 00
3JIEKTPOHHOM  CJIO€, €ro  €MKOCTH.  3alloJHEHHE
9JIEKTPOHHBIX CJIOEB y AaTOMOB 3JIEMEHTOB IIE€PBOTO-
TpeThero nepruoaoB. CopeMeHHas GOpMYIUPOBKA
MEPUOANYECKOT0 3aKOHA. JKU3HB U IESITEIIbHOCTD

. . MeHneneena:

HcnpaBineHne  OTHOCHTEIIBHOM  aTOMHOM  MAaccChl,
MpEeACKa3aHUe CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB,
MEPECTAHOBKH XUMHUYECKUX DJIEMEHTOB B IEPUOIUYEC
KOU CHUCTEME.

KrnaccudunupoBats N3y4eHHbIE XUMHUYECCKHE
AJIEMEHTHI U UX coeauHeHus. CpaBHUBATh CBOWCTBA
BEILECTB. MPUHAJICKALTUX K PA3HBIM KJlaccaMm;
XUMHUYECKHE 3JIEMEHTHl pa3HbIX rpynn. Pasnuuyars
nepuonbl, A- u b-rpynnel. MoaenupoBaTh cTpoeHHE
atoma. OnpenensaTh NOHIATUS «XUMUYECKHUI IIEMEHT.
«TOPSIKOBBI HOMEPY, KMACCOBOE YUCIIO». «U30TOID.
«OTHOCHUTEJIbHAS aTOMHAsI Maccay. «3JIEKTPOHHAs
000JI0YKa». «3JICKTPOHHBIN CIIOWY. «IIEPUOAHIECKAS
CHUCTEMa XMMUYECKUX AJIEMEHTOB». ONUChIBaTh U
XapaKTepU30BaTh CTPYKTYPY TaOJUIIBI «
[lepnonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB

JI. 1. MenneneeBay. Jlenath yMO3aKIHOUEHUS

0 XapakTepe U3BMEHEHUS! CBOMCTB XUMUYECKUX
AJIEMEHTOB C YBEITUUCHUEM 3aPsI0B aTOMHBIX SIIIEP.
CTpyKTypHUpOBaTh MaTepuai O KU3HU U JESITEIIbHOCTU
I, W. MengeneeBa, 00 yTBEPKIECHUU YYCHHUS O
MEPUOUYHOCTH.




XuMu4yeckas
CBSI3b

XuMHYecKasi CBS3b. DJEKTPOOTPHUIATEILHOCTh aTOMOB.
KoBasienTHast HemoyisipHass W TOJspHasi CBsi3b. MoHHas
cBA3b. 3apsaa noHa. CTeneHb OKUCICHUS.

KoHkpeTn3npoBarh NOHATUS «XUMUYECKas CBSI3bY,

« KpUCTAJJIMYECKAsl PEIIETKA.

O0600mars TOHATUS  «KOBAJCHTHAs  HEMOJISIpHAas
CBS3bY», «KOBAJICHTHAs TMOJSIpHAs CBS3b», «UMOHHAs
CBSI3b», «MOHHAS

KpUCTaJITH4YecKast p eIIeTKa»,»aToOMHast
KPUCTAITMYECKAsT PEIIETKAY,

« MOJIEKYJIsIpHast

KpUCTAIITNYECKast

pelieTka.

MoaenupoBatb

CTPOEHHE BEIECTB C

KOBAJIEHTHOM U HOHHOM

CBSI3BIO.

9 kiacc

Knaccudukanus
XUMHYECKUX
peaKkuuu.

T4

Knaccudukanuss  XMMHUECKHMX  peakUUi:  peakiuu
coequHeHus.  Pasnmoxkenus,  3amMemieHusi,  oOMeHa,
9K30TEPMHUYECKHE, DSHIOTEPMHUYECKHE, OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE, HeoOpaTUMBbIe, oOpaTtumble.
CkopocThe xuMuyecko peakuuu. DakTopsl, BIHAIOIINE
Ha CKOpPOCTb XMMHYECKOW peakuuu. [lepBoHadaibHOE
IIPE/ICTaBICHHE 0 KaTaause. OxucnaurensHo-
BOCCTAaHOBUTEJIbHbBIE peaxkuuu. Oxucnurens,
BOCCTAaHOBHUTEIb, OKUCIICHHE,

BOCCTAHOBJICHHE C TOYKM 3PEHMS] M3MEHEHHUs CTeleHen
OKHCJIEHUS] aTOMOB.

Ha6J'IIOI[aTL U OIHMCBIBATH XHUMHUYCCKHEC PCaKIHU C
IMOMOIIBIO PYCCKOI'O sA3bIKA U A3bIKA XUMUU.
HCCJ’IGI{OB&TL U OIIMCBIBATHb YCJIOBHA, BJIMAIOINHUEC Ha
CKOPOCTH XHUMHYIECKOM pCaKknuu.




XUMHUYECKHE PeaKLUU
B BOJIHBIX PacTBOpax

154

PactBopel. PacTBOpeHME KaKk — (DH3UKO-XUMHYCCKHIMA
nporecc. DJIEKTPOJIUTHI u HEAJICKTPOJIUTHI.
DJIEKTPOJIMTHYCCKAST JUCCOLMAIUS KUCIIOT, IIEI0Yer u
comeid (0e3 MexaHM3Ma JUCCOIMAIMH). YPpaBHEHUS
3JIEKTPOJUT U 4Yec Kou auccoruanuu. CBOMCTBa MOHOB.
CuiibHBIE M Ci1a0ble AJIEKTPOJUTHIL. Peakiuu HOHHOTO
oOMeHa. YCIOBHUS TCUCHHS PEaKIuii HOHHOrO OOMEHa JI0
KOHIIa. XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPrHan4YeCKMX COCIUHEHUN B CBETE IPEICTaBICHUI 00
3JICKTPOJUT M 4YeC KOW JUCCOIMALMM U OKUCIUTEIIbHO-

[TpoBoauTh HAOMIOEHUS 32 MOBEJACHHUEM BEIICCTB B
pacTBopax, 3a XUMHUYECKUMHU peakuusMu,
MIPOTEKAIOIMX B pacTBopax. JlaBath onpeaeneHus
[TonsTusmM «QIIEKTPOJIUTY, «HEIIEKTPOIIUT,
«QIEKTPOJIUTUYECKAS JUCCOLIUALIHSI.
KonkperusupoBare monsatue «mon». (O000maTh
MIOHATHUS « KATUOH», «aHUOH». MccienoBarh CBOMCTBA
pPacTBOPOB AJIEKTPOIUTOB. XapaKTEepPU30BaTh YCIOBUS

BOCCTaHOBUTEJIBHBIX PEAKIUM. TEUCHUS  peakuWid 1O KOHIlA B  pacTBOpax
AJIEKTPOJIUTOB.
Hewmerannsl 18 4 UccnenoBate  CBOWCTBA  M3y4YaeMbIX  BEMIECTB.

OOm1ast XxapakTepuCTUKa HEMETAIIJIOB MO0 MX MOJOXEHUIO
B IIEPUOJUYECKON CUCTEME XMMUYECKUX IeMeHTOB J[. 1.
MenpeneeBa. 3akOHOMEPHOCTH U3MEHEHUS B IEPUOAAX U
rpynnax (QpU3M4ecKMX U XUMHUYECKUX CBOWMCTB NPOCTHIX
BEILECTB, BBICIIUX OKCHIOB M KHCIOPOJCOAEPKAIINX
KHCIIOT, OO0pa30BaHHBIX HEMETalllaMH BTOpPOr0 U
TPETHETrO NEPUOOB

HaGnronaTe ¥ ONMUCHIBAaTH XMMHYECKHUE PEAKIUU C
ITOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKA XUMHH.
XapakTepu3oBaTh XUMHUYECKHE DJIEMCHTBI MaJIbIX
MEPHOJIOB TI0 WX TIOJIOKEHUIO B TIEPUOJIHYECKOM
CHCTEME.

HaGmronaTs

JIEMOHCTPHPYEMBIE M CAMOCTOSITEIBLHO TPOBOIUMBIC
onbIThl. ONMHUCHIBATH CBOMCTBA M3YYaeMbIX BEIISCTB Ha
OCHOBE HAONIOACHUN 3a WX TPEBpPALICHUSIMH.
O0o00maT, 3HAaHMA W JeJlaTb  BBIBOABI O
3aKOHOMEPHOCTSIX M3MEHEHUW CBOMCTB HEMETAILJIOB B
nepuojie ¥ TPYNIax TEPUOAMYECKON  CHUCTEMEI.
[TIporHo3upoBaTh CBOHCTBA HEHU3YYEHHBIX DJIEMEHTOB
A WX COeAWHEHMHI Ha OCHOBE 3HAHWH O
MEPUOINYECKOM 3aKOHE.




EcrecTBenHbIe 84 Ucropus OTKPBITHS €CTECTBEHHBIX cemeiicTB | MccienoBath  CBOWMCTBA  M3y4aeMbIX  BELIECTB.
ceMencTBa xumuueckux aneMeHToB. Kucnopon u cepa. CpaBHenue | Habnrogarh M ONMCHIBATH XMMHUYECKUE PEAKIUU C
XAMHYECKHUX (U3MYECKUX CBOHCTB M XUMHYECKOH AaKTUBHOCTHU | MOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKA XUMUHU.
3JIEMEHTOB KHCJIOPOJIA U CEPBI. XapakTepus3oBaTb XUMHUYECKHE DIIEMEHTBl MaJlbIX
HEMETAJLIOB. lanorensl - caMbple aKTHBHbIE HEMETaUIbl. V3MeHEHHE | IEpUOJOB MO HX TNOJOKEHHK B NEPUOAUYECKOU
(bU3MYECKUX CBOWCTB raJIOTEHOB C YBEJIIMYCHUEM cUcCTeME.
OTHOCUTEJIbHOW aTOMHOW Macchl. MI3MeHeHne akTUBHOCTH
TaJIOT€HOB C YBEITUYEHUEM
OTHOCUTEJIbHOW aTOMHOM MAacChl IPU B3aUMOJICHCTBHH C
BOJOPOAOM, MeTajulaMHu. BbpITeCHEHUE TajloreHamu JApyr
Jpyra U3 pacTBOPOB UX COJIEH
Merannbl 12y OO0mas xapakTepuCTUKa METaUIOB M0 UX MOJIOKEeHUIO B | McciaenoBaTh  CBOMCTBA ~ M3Y4aeMbIX  BEIECTB.
MIEPUOIMYECKON CHCTEeME XMUMHUYEeCKuX aieMeHToB J[. u. | Habmogath M OMMCHIBATH XUMHUUYECKHE PEAKIHH C
Meneneena. ITOMOILIBIO PYCCKOIO A3bIKA U S3bIKA XUMHUH.
3a KOT Mep HOET M U3MEHEHHs B mepuojax u rpymmax | Habmonats
(bU3MYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB, | IEMOHCTPUPYEMBIE U CAMOCTOSITENILHO IPOBOJUMBIC
OKCHJIOB, TUJIPOKCHJIOB, onbIThl. ONMKUCHIBATh CBOMCTBA U3YYaeMbIX BEIIECTB HA
oOpazoBanHbIx MeTauiamu [-11I A rpymm. OCHOBE HAONIOACHUN 3a HMX MPEBPALICHUSIMH.
O0o00maT, 3HAaHMA W JeJlaTb  BBIBOABI O
3aKOHOMEPHOCTSIX M3MEHEHHUW CBOWCTB METAJUIOB B
MepuoJie M TIpynnax MNEePUOJAUYECKON CHUCTEMBI.
IIporHo3upoBars CBOMCTBA HEM3YYEHHBIX JJIEMEHTOB
MU WX COCIVMHEHHW HAa OCHOBE 3HAaHHM O
MIEPUOJNYECKOM 3aKOHE
EcrectBenHbIe 84 Ucropus OTKPBITHUSA €CTECTBEHHBIX ceMmeinicTB | MccimenoBare  CBOWMCTBA ~ M3y4aeMbIX  BEILIECTB.
ceMeicTBa XUMUYECKUX dJeMeHTOB. EcTtecTBeHHOe cemelicTBo | Habmogath M OMHMCHIBATH XUMHUUYECKHE PEAKIMH C
XAMHYECKUX HIEJIOYHBIX MeTauioB. M3MeHeHne (pU3MYecKux CBOWCTB | MOMOIIBIO PYCCKOTO SI3bIKA M SI3bIKa XUMUH.
3JIEMEHTOB LIEJTOYHBIX METAJIOB.

MCETAJJIOB.







