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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma ydyeGHOTrO mpeamera «XHMHsS» Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS COCTaBlIeHAa Ha OCHOBE TpeOoBaHuit denepanbHOTO
TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO oOmero oOpa3oBaHus. Pabowas mporpamma azapecoBaHa it MKOVY  «Cpenmsis
obmmeoOpaszoBarenpHas mkosa Ne20» r. agpuncka Kypranckoit o6iacTi.

[Tporpamma cocTaBiieHa HA OCHOBaHUU JIOKyMEHTOB:

®denepanbubiii 3akoH 0T 29.12.2012 Ne 273-®3 "O6 ob6pazoBanuu B Poccuiickoit denepanun';

@DenepanbHbIi rOCy1apCTBEHHBI 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO O0IIETr0 00pa3oBaHus, yTBEPKACHHBIA TNpukazoM MunoOpunayku Poccun ot 17
nexadps 2010 roga Ne 1897;

3. IlIpuka3z MunoOpHayku Poccun ot 29.12.2014 N 1644 "O BHeceHMHM U3MEHEHHH B IprKa3 MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparnuun
ot 17.12.2010 1. N 1897 "OG6 ytBepxkaenuu (penepanibHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 00111eT0 00pa3oBaHus";

4. OcHoBHas o0pa3oBareibHasl MporpaMma OCHOBHOTO obOiiero oopazoBanusi MKOVY «Cpeansis o6meodpazoBatenbHas mikona Ne20y;

5. Asropckoii mporpammbl O.C. 'abpuensna, coorBercTByromein enepansaomy [ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTAHIAPTY OCHOBHOTO OOIIEro
oOpa3oBaHus U JomylleHHas MuHucTepcTBOM o0pa3oBanus u Hayku Poccuiickoit denepanuu (O.C.I'abpuensn [Iporpamma kypca xumuu ais 8-9 kinaccos
obmieoOpaszoBarenpHBIX yupexaenuii / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

6. YcraB MKOY «Cpennss obmeoOpa3oBaTenbHas mKoia Ne20y;

7. Yueonsrnii utan MKOY «Cpennsist obmieoopa3oBarenpHas mkosaa Ne20»

Lesn peanu3anmu IpoOrpaMMBL: JOCTHKEHHE OOYyYaIOUIMMHUCS PE3YJIbTaTOB M3YUEHHs Y4eOHOTo mpeaMera «XUMHS» B COOTBETCTBHH C TPEOOBAHHSIMH,
yTBepkAeHHbIMU DesiepanbHbIM FOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHIaPTOM OCHOBHOTO 00111ero 00pa3oBaHUsl.

3agayaMu peanu3aluy MporpaMMbl Y4eOHOTO MpeaMeTa SBIISFOTCS:

e (opMHUpOBaHHE TEPBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX INPEICTABICHUI O BEUIECTBAX, MX MPEBPALICHUAX W TMPAKTUYECKOM NMPUMEHEHHH; OBJIAJICHHE
MOHATUIHBIM aIllapaToOM U CUMBOJIMYECKUM SI3bIKOM XHMUH;

® O0CO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOM HayKHM Kak OO0JJaCTM COBPEMEHHOI'O €CTECTBO3HAHMs, XHUMMUYECKHX IpeBpallleHuil
HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHWH XMBOW W HEXHBOH NPUPOABI; YIIIyOJeHHE MpeJCTaBICHUN O MaTepHATbHOM
€IMHCTBE MUDA;

® OBIIAJICHUE OCHOBAMH XMMHUYECKOW TPAMOTHOCTH: CITOCOOHOCTHIO aHATH3UPOBATh U OOBEKTUBHO OIICHUBATH KM3HEHHBIC CUTYAITUH, CBSI3aHHBIE C XUMHECH,
HaBBIKAMU 0€3011aCHOTO OOpAIICHUsSI C BEMIECTBAMH, UCIOJIh3yEMBbIMU B MTOBCETHEBHOM KM3HM; YMEHHEM aHAJIM3UPOBATh M TUIAHUPOBATH HKOJIOTHUECKU
6e30macHoe MOBE/IEHUE B LIENIAX COXPAHEHUS 370POBbS M OKPY>KAIOLIEH Cpeibl;

e (opMHUpOBaHHE YMEHHI YCTaHABIMBATH CBS3W MEXAYy pEaTbHO HAOIOJAeMBIMH XHMHUYECKHMHU SIBICHUSMH U MPOIecCaMH, MPOUCXOJSAIIMMHU B
MUKPOMHUpE, 0O0BSICHATH IPUIHMHBI MHOTOOOPA3Hs BEIIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa W CTPOCHUS, a TAK)KE 3aBUCHMOCTh PUMEHEHUS BEIIECTB
OT UX CBOMCTB;

® TpHOOpETEeHHE OIBITa HWCIOJIB30BAHUS PA3IMYHBIX METOJOB W3YUCHHs BEIIECTB: HAOJIOACHHUS 3a WX IMPEBPAIICHUSMH TPU MPOBEIACHUN HECIIOKHBIX
XUMHUYECKHUX SKCIIEPUMEHTOB C UCIIOJIb30BAHUEM J1a00paTOPHOTO 000PYI0BaHUS U IPHOOPOB;



e (opmupoBaHue MpeAcTaBICHUI O 3HAUEHUH XUMUYECKOW HAyKH B PEIIEHUU COBPEMEHHBIX SKOJIOTHMUECKUX MPOOJIEM, B TOM YHCIE B MPEAOTBpAIEHUU
TEXHOTEHHBIX U HKOJIOTUYECKUX KaTacTpod.

3HaYUTEIBHOE MECTO B COJECPIKaHUH Kypca OTBOAMTCS XMMHUYECKOMY dKCIepUMeHTy. OH Mo3BoseT ¢(hOpMUPOBATh Y YUALTUXCS CIICIHAIbHBIC TPEMETHBIC
yMeHus paboTaTh ¢ XMMUYECKMMHU BELLIECTBAMH, BBIIOJIHATH IPOCThIE XUMUUECKUE OIBITHI, HAYYUTh UX 0€30IaCHOMY U KOJOTMYECKU IPaMOTHOMY OOpallleHUI0
C BEILIECTBaMU B OBITY U Ha MPOU3BOCTBE.

Kypc xumun 8 kiacca u3ydaercs B JjBa dTara.

Ilepsviii 5man — XUMUs B CTaTUKE, HA KOTOPOM PacCMaTPUBAIOTCS COCTAaB M CTPOCHHE aTOMa U BellecTBa. ETro OCHOBY COCTaBIIAIOT CBEACHUS O XUMHUECKOM
a5ieMeHTe M (hopMax €ero CylecTBOBaHMsS — aTOMax, M30TONAX, MOHAX, NMPOCTHIX BELIECTBAX M MX BAKHEHIINMX COCAMHEHUSX (OKCHAAX U JIPYrux OMHApHBIX
COCMHEHUSX, KUCIIOTAaX, OCHOBAHHUAX M COJISIX), CTPOSHHH BEIIECTBA (THUIOJIOTUH XUMHUYECKUX CBSA3CH U BHJIaX KPUCTAUTUIECKUX PEIIETOK).

Bmopoti s5man — XuMusl B JUHAMUKE, Ha KOTOPOM Y4Yalllecs 3HAaKOMATCS ¢ XUMUYECKUMU PEaKLIUAMHU Kak (PyHKIMEH cocTaBa U CTPOEHUS y4acTBYIOLIMX B
XUMHYECKHX TMPEBPAICHUSAX BEIIECTB U NX Kiaccupukanun. CBOMCTBa KUCIOT, OCHOBAHUI M COJICH Cpa3y pacCMaTpPUBAIOTCS B CBETE TEOPUH IJICKTPOIUTUIECKON
nucconuanuu. Kpome Toro, cBoiicTBa KUCIOT U COJIEH XapaKTepU3yIOTCs TaKXKe B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

B xypce 9 knacca BHagasie 0000IIar0TCs 3HAHUS yYalIuxcs 1Mo Kypcy 8 kiacca, anodeozom koroporo siisiercs [lepuoaudecknii 3akon u [lepuoauaeckas
cucremMa xumudeckux snemeHtoB JI. M. MenneneeBa. Kpome Toro, 0600maroTCsl CBEIEHUSI O XUMHUYECKUX peakUUsX U HUX KiIacCu(UKaUM — 3HaHUS 00
YCIIOBHSIX, B KOTOPBIX TPOSIBISIOTCS XMMHYECKHE CBOMCTBA BEIECTB, W CIOCO0AX YIPaBIICHUS XUMHUYECKUMH IPOIECCaMHU. 3aTeM PacCMaTpHUBAIOTCSA OOIIHe
CBOWCTBA META/NIOB M HeMeTaJuloB. IIpuBonATCS CBOWCTBA ILENOYHBIX W IIEJTOYHO3EMENIBHBIX METAUIOB M TalOreHOB (IIPOCTBIX BELIECTB M COEIUHEHUIl
raJIOTeHOB) KaK HauboJee IPKUX MPEICTaBUTENCH STUX KIIACCOB AIIEMEHTOB U UX CPAaBHUTEIbHAS XapaKTepUCTHKA. B Kypce moapoOHO paccMaTpUBalOTCs COCTAB,
CTPOEHUE, CBOMCTBA, N0JIy4YeHHE U IPUMEHEHHUE OT/AEIbHbIX, BAKHBIX B X0351iICTBEHHOM OTHOLIEHUH BEIECTB, 00Pa30BaHHBIX 3I€MEHTaMU 2—3-TO NEPHOI0B.

B nmporpamme Ha3BaHue TEM B3STO U3 NMPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUs MO XMMHH, cocTaBlieHHOW Ha ocHoBe PI'OC OO0
(6a30BBIit ypoBeHb) U 100aBIeHO U3 aBTOpcKOil mporpammbl O.C. I'abpuensHa (BbIIEIEHO TOTYEPKUBAHUEM).

[IporpaMMa HOCUT PEKOMEHAATENIBHBIN XapaKTeD.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEIMETA

B cootBerctBun ¢ ®denepanbHbIM rocyJapCTBEHHBIM 00pa3oBaTeNbHBIM CTAHIAPTOM OCHOBHOTO OOIIETr0 OOpa30BaHMs ydalluecs JOJDKHBI OBIAJETh
TaKUMU 1103HABATEIbHBIMU YUE€OHBIMH JEMCTBUSAMH, KaKk yMEeHHE (HOpPMYIHPOBATh MPOOIEMy U TMIIOTE3Y, CTaBUTh LIEIH U 33Ja4H, CTPOUTH IUIAHBI TOCTHKEHUS
1elel U pelieHus MOCTaBICHHbIX 3a7a4, IPOBOAUTH 3KCIIEPUMEHT M Ha €ro OCHOBE JeJIaTh BBIBOJBI U YMO3AKIIIOUEHUS, MIPEJICTABIATh UX U OTCTauBaTh CBOIO
TOUKY 3peHus. Kpome Toro, yyamiyecs 10JKHBI OBJIAAETh IPUEMaMH, CBSI3aHHBIMU C ONIPEAEICHUEM IIOHATUIN: OrPaHUYMBATh UX, ONUCHIBATh, X apAKTEPU30BaTh U
cpaBHUBaTh. Cie0BaTeNbHO, MPU MU3YYEHUU XMMHUU B OCHOBHOMW IIKOJIE YYalllMEeCs JIOJDKHBI OBJIAJETh YUEOHBIMH JNEHCTBUSAMH, MO3BOJISIIOIIMMU UM J1OCTUYB
JIMYHOCTHBIX, IPEIMETHBIX M METANpPeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B cucreme ecrecTBeHHOHaAYyYHOr0 00pa30BaHUsl XMMHSI KaK ydyeOHBIN MpeIMeT 3aHMMaeT BaKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOAbI, POPMUPOBAHUU
HAy4YHOH KapTHHBI MHUpPa, CO3aHUU OCHOBBI XMMMUYECKHX 3HAHUIH, HEOOXOJUMBIX JUIS MIOBCEIHEBHON KU3HHU, HABBIKOB 370POBOT0 U 0€30MacHOr0 Ui YelloBeKa U
OKpY>Karollen ero cpepl 00pasa )KU3HH, a TAK)KE B BOCIIUTAHUN YKOJIOTUYECKON KYJIbTYPBHI.

VYcnenHocTh U3ydeHusi XMMUU CBS3aHA C OBJIAZICHUEM XMMHUYECKHM SI3bIKOM, COOJIIOJICHHEM MpaBMJl 0€30MacHON paboThl MIPH BHITOJTHEHUH XMMHYECKOTO
AKCIIEPUMEHTA, 0OCO3HaHUEM MHOTOYHUCIIEHHBIX CBSA3eH XMMHH C JPYTUMHU IIpeIMeTaMH IKOJIBHOTO Kypca.

[Iporpamma BxiItOYaeT B ceOsi OCHOBBI HEOPraHMYECKOM M OpraHMYecKo XuMHHU. ['JaBHOI uieeil mporpaMmsbl sBIseTCs co3laHue 0a30BOr0 KOMIIJIEKca
OIIOPHBIX 3HAHMH 10 XUMHH, BEIPRXKEHHBIX B (DOpME, COOTBETCTBYIOIIEN BO3PACTY 00yJarOIUXCA.



B conepkanum JaHHOTO Kypca MpeACcTaBlIE€Hbl OCHOBOMIOJATAIOIINE XUMUYECKHE TEOPETHUECKUE 3HAHUS, BKIIIOYAIOIIUE W3YYEHHE COCTaBa U CTPOCHHS
BEIIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHHS, MPOTHO3UPOBAHKME CBOMCTB BEIECTB, UCCIEAOBAHHE 3aKOHOMEPHOCTEH XMMHUYECKUX MPEBPAIICHUN U MyTeH
YHpaBJICHUA UMU B LCIIAX IMMOJTYYCHHA BEIICCTB U MATCPUATIOB.

TeopeTHuecKkyl0 OCHOBY HM3y4€HHUSI HEOPraHMYEeCKOW XMMHUHU COCTaBIISIET aTOMHO-MOJIEKYJsipHOe yudeHue, Ilepuommueckuii 3akon [[.J. MenneneeBa c
KpaTKUMHU CBECACHUAMU O CTPOCHHUH aTOMa, BUAaX XUMHUYECKOU CBsA3H, 3aKOHOMCPHOCTAX IMPOTCKAHUA XUMUYICCKUX peaxunﬁ.

B wu3yyeHun Kypca 3HayMTeNbHAas POJb OTBOJAUTCS XUMHUYECKOMY JKCIEPUMEHTY: MPOBEACHHUIO MPAKTHUECKUX M JIaODOpaTOpPHBIX PabOT, OMHCAHHUIO
PE3yNIbTaTOB YYCHHUECKOTO IKCIIEPUMEHTA, COOJIIOICHUIO0 HOPM U TPaBUII 0€3011acHOM paboThl B XUMHUYECKOH Ta00OpaTOpHH.

Peanuzamnus naHHOW mporpamMmbl B Ipolecce 0O0y4eHHs MO3BOJUT OOYyYarOIIMMCS YCBOUTH KIIIOUEBblE XMMHUYECKHE KOMIIETEHLMHW U TOHATH POJIb U
3HAYECHUE XUMUU CPENU APYTUX HAYK O IIPUPOJIE.

Uzyuenue npenmera «XuMus» B 4acTd (OPMHUPOBaHUS Yy OOy4aIOUIUXCS HAYYHOTO MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYyYHBIX METOAOB (HAOIIOACHUE,
HU3MCPCHUEC, SKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), OCBOCHUA MNPAKTHYCCKOI'0 NPUMCHCHHA HAaYUYHBIX 3HAHUM OCHOBAHO Ha MCKIIPCIMETHBIX CBA3AX C IMPCAMCTAMMU!
«buonorus», «leorpadus», «cropus», «Jluteparypa», «Maremaruka», «OCHOBBI O€30MaCHOCTH >KHM3HEAESATENBHOCTH», «Pycckuil s3bIk», «DuU3nKay,
«IKOJIOTHUSY.

OIIMCAHUE MECTA YYEBHOI'O ITIPEJIMETA B YYEBHOM IIVIAHE
[TporpaMmma Kypca XMMUU AJIE OCHOBHOM IIKOJBI pa3zpadaThiBaliaCh C yYETOM MEPBOHAYANBHBIX MPEACTABICHUN, MOTYYCHHBIX YYAIIUMUCS B Ha4YallbHOU
IITKOJIC TIPH U3YYCHUH OKPYXKAIOIIETO MHPA.
[TporpaMMa XOTsI U HOCHT OOHIEKYJIbTYPHBIA XapakTep W HE CTaBUT 3aJady MpodecCHOHAIbHON MOATOTOBKH YYalllUXCs, TEM HE MEHee, MO3BOJIIET UM
OIIPEAEIUTHCS C BBIOOPOM Ipoduiist 00yueHus B CTapIIeH HIKOJIE.
B yueOHOM miaHe Ha OCBOeHHE y4eOHOTro npeaMeTa « XUMHUs» Ha YpOBHE OCHOBHOTO 00111ero oopazoBanust orBogutcs 136 yacoB u3 pacuera: 68 yacos — 8
Kiacc, 68 gacos — 9 kiacc.

JIMYHOCTHBIE, METAITPEJAMETHBIE, IPEAMETHBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA
JlesTenbHOCTh 00pa30BaTEILHOTO YUPEXAEHUS 0011ero oopa3oBaHus B 00y4eHHH XMMUHU HalpaBiieHa Ha JTOCTHKEHHE 00YJaroIUMHUCS CIIETYIOLINX
-THYHOCTHBIX PE3YJIbTATOB:

1. Poccuiickas rpaxaaHckasi MIEHTUYHOCTh (MATPUOTU3M, yBakeHHe K OTeuecTBy, K MPOILJIOMY M HAacTOSAIEMY MHOTOHAIlMOHaJIbHOro Hapona Poccuw,
YyBCTBO OTBETCTBEHHOCTH M Ji0ira niepen Poaunoil, nnentudukanus ceds B KauecTBe TpakaanuHa Poccun, cyObeKTHBHAS 3HAUMMOCTD HCTIOIB30BAHUS PYCCKOTO
s3bIKa M S3BIKOB HapoaoB Poccuu, oco3HaHWe W ONIyNIEHWE JIMYHOCTHOM COTMPUYACTHOCTH CyabOe poccuiickoro Hapoaa). Oco3HaHWE STHHYECKOU
MIPUHAJUIC)KHOCTH, 3HAHME HCTOPUM, SI3bIKA, KYJIBTYpbl CBOErO Hapoda, CBOEro Kpas, OCHOB KyJIbTYpHOrO Hacieauss HapojnoB Poccunm u dyenoBeuecTBa
(MIEHTUYHOCTh Y€JOBEKa C POCCUICKON MHOTOHAIIMOHAJIBLHOW KYNbTYpOH, CONPUYACTHOCTh MCTOPHHM HAapOJOB M IOCYNAapCTB, HAXOMUBLIMXCS HAa TEPPUTOPUU
coBpeMeHHOI Poccun); mHTepUOpU3alusS TYMAHUCTUYECKUX, TEMOKPATUYECKUX M TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHUHCKOTO OOIIecTBa.
Oco3HaHHOE, YBOXUTEIBHOE W JTOOPOXKENTATeIbHOE OTHONICHHE K UCTOPUHU, KYJIbTYpE, PEIUTHHU, TPATUITUSAM, sI3bIKaM, IICHHOCTSIM Hapoa0B Poccum u HapoaoB
MHpa.

2. I'OTOBHOCTBh U CIOCOOHOCTH OOY4YarOIIUXCSl K CAaMOPa3BUTHUIO U CaMOOOpa30BaHHIO Ha OCHOBE MOTHBAIIMM K OOYYEHHIO U TO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY W MOCTPOCHHIO AallbHEHIIeH HHIWBUIYaTbHOW TpaeKTOpUU oOpa3oBaHHs Ha 0a3e OPUEHTHPOBKUM B MHUpE Mpodeccuii u
HpO(beCCI/IOHaJ'H)HI)IX HpG}IHO'—ITGHHﬁ, C y4€TOM yCTOﬁ‘IHBBIX IMMO3HAaBAaTCIIbHBIX UHTCPECOB.



3. Pa3zButoe MopaabHOE CO3HAHME U KOMIIETEHTHOCTh B PEIICHUH MOPAJIbHBIX MPOoOJieM Ha OCHOBE JINYHOCTHOTO BbIOOPA, (OpMUPOBAHKE HPABCTBEHHBIX
YyBCTB M HPABCTBEHHOI'O IIOBEACHHS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHBIM IOCTYHNKaM (CIIOCOOHOCTh K HPAaBCTBEHHOMY
CaMOCOBEPIIIEHCTBOBAHHIO; BEPOTEPIIUMOCTh, YBAKHUTEIHLHOE OTHOIICHUE K PEIMTHO3HBIM YYyBCTBAM, B3TJISAaM JIFOJIEH MM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX
HOPM MOpaJM, HPABCTBEHHBIX, TYXOBHBIX HJ€AJOB, XPAaHUMBIX B KYJbTYPHBIX TPaaulUsX HapoJaoB Poccuu, rOTOBHOCTH Ha HUX OCHOBE K CO3HATEIbHOMY
CaMOOTPaHUYCHHUIO B TIOCTYIKaX, MOBEJICHUH,; CHOPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBAaX CBETCKOW 3THUKH, KYJbTYpPHl TPAAULIMOHHBIX PEIUTUN, HX POJIA B
pa3BUTHUU KYJIbTYphl U UcTOpuu Poccuu M yenoBeuecTBa, B CTAHOBJICHHMM T'PaXKIaHCKOTIO OOIIECTBA M POCCHICKOM rOCyNapCTBEHHOCTH; MOHUMAaHHE 3HAYEHUS
HPABCTBEHHOCTH, BEPhl U PEJIMTUU B XKU3HU YEIOBEKa, ceMbH U oOmiectBa). CHOPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO; YBaXUTEIHHOTO
OTHOIICHHUS K TPYIy, HAJIMYKME OIbITa y4acTHs B COLUAIBHO 3HAUUMOM TpyzAe. Oco3HaHMe 3HAaYeHHsI CEMbH B JKU3HH YeJIOBEKa U O0IIeCTBa, NP MHATHE [IEHHOCTH
CEMEHOM )XKU3HU, YBAKHUTEIHLHOE U 3a00TIUBOC OTHOIIIEHUE K YJICHAM CBOEH CEMBH.

4. CdopMUPOBaHHOCTH IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI HAyKHM U OOIIECTBEHHON MPaKTUKH,
VYUTHIBAIOIIETO COIUAIBHOE, KyIbTYPHOE, SI3BIKOBOE, TyXOBHOE MHOTOOOpAa3re COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBaXHUTEIbHOE U M0OpOXKENIaTelnbHOE OTHOIIEHHE K JIPYroMy YelOBEKY, €ro MHEHHUIO, MHPOBO33PEHHIO, KYIbTYpE, S3bIKY, Bepe,
IPa)XTaHCKOW IMO3UIMHU. ['OTOBHOCTh M CIIOCOOHOCTh BECTH IWAJOr C JAPYTMMH JIFOJbMH M JIOCTHTaTh B HEM B3aUMONOHWUMAaHUs (MACHTU(UKAMs ceOs Kak
MOJIHOMPABHOTO CyObeKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHPOBaHHUIO o0Opa3a MapTHEpa MO AHAJIOry, TOTOBHOCTh K KOHCTPYHUPOBaHHIO 00pasa JOMYyCTHMBIX
CI0ocO000B JHANIOTa, TOTOBHOCTH K KOHCTPYHPOBAHUIO MIPOIIECca IUajiora Kak KOHBCHIIMOHUPOBAHUS HHTEPECOB, MTPOLIEYP, TOTOBHOCTh H CITOCOOHOCTH K BEJCHHUIO
MIEPETOBOPOB).

6. OCBOEHHOCTh COIMAIBLHBIX HOPM, IPaBWJI IMOBEACHHS, poyied W (OpPM COIMAIBHON KM3HU B TPYNIaxX M COOOIIECTBAX. YUYacTHUE B IIKOJIEHOM
CaMOyNpaBlIeHUH U OOIIECTBEHHOI >KM3HU B MpeJesiax BO3PACTHBIX KOMIIETEHIIMI C Y4€TOM PETHOHAIBHBIX, 3THOKYIBTYPHBIX, COLIMATBHBIX U 3KOHOMHUYECKUX
0COOCHHOCTEH ((hOpMHUPOBAHHWE TOTOBHOCTH K YYaCTHIO B TPOIECCE YIOPSIOYCHUS COLMAIBHBIX CBS3€H M OTHOIICHWH, B KOTOPBIC BKIIOUYCHBI M KOTOPHIC
(GbopMUPYIOT caMH ydalluecs; BKJIIOYEHHOCTh B HEMOCPEICTBEHHOE TPaXKIAHCKOE y4acTHe, FOTOBHOCTh y4acCTBOBATh B JKHU3HENEATEIHHOCTH IOAPOCTKOBOTO
OOIIECTBEHHOTO O0BEIMHEHUS, MPOJTYKTUBHO B3aMMOJICHCTBYIOMIETO C COIHAILHON CpPeoil W CONMATbHBIMA MHCTHTYTAMH;, WICHTH(HUKAIMSI ce0s B KauecTBe
CyObeKTa COIMANBHBIX MPEeoOpa30BaHUN, OCBOCHHE KOMIIETEHTHOCTEH B cepe OpraHu3aTOpCKON MesSTENbHOCTH; HHTEPUOpHU3alUs IIEHHOCTEH CO3UIaTEIILHOTO
OTHONICHUS K OKPYXAIOIIeH IeHCTBUTEILHOCTH, IIECHHOCTEH COIMAIBHOTO TBOPYECTBA, IIEHHOCTH NPOAYKTHBHOW OpPTraHHU3AIlMH COBMECTHOHW JESTEIHbHOCTH,
camMopealiM3allii B TPYIIE W OpPraHu3allid, LIEHHOCTH «APYroro» Kak paBHOINPABHOTO MapTHEpa, (GOpMUPOBAHHWE KOMIIETEHIMN aHaiu3a, MPOCKTUPOBAHUS,
OpTraHM3alfK JIEATSIBHOCTH, PEQIICKCHH HM3MEHCHHA, CIOCOOOB B3aMMOBBITOJHOTO COTPYAHHUYECTBA, CIOCOOOB peanu3alii COOCTBEHHOTO JIHJEPCKOTO
MOTEHIINANA).

7. ChopMHUPOBAHHOCTH IIEHHOCTH 3JI0POBOTO U 0€301MacHOr0 00pasa KU3HHU; MHTEPUOPHU3AIUs MTPaBUJI HHAUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUS B YPE3BBIYANHBIX CUTYAIMSIX, YIPOKAIOMINX KU3HH U 3/I0POBBIO JIOACH, TPaBIII OBEICHUS HA TPAHCIIOPTE U HA I0POrax.

8. Pa3BHTOCTh 3CTETUYECKOTO CO3HAHHS Yepe3 OCBOCHHUE XYI0KECTBEHHOTO HacleAus HapoJIoB Poccuu W MuUpa, yBaKeHHE K HCTOPHH KYJIBTYPBI CBOETO
OreuecTBa.

9. ChopMUPOBAHHOCTh OCHOB 3KOJOTHYECKOW KYJIBTYPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO JKOJIOTHUECKOTO MBINUICHUS, HAJIWYUE OIBITA
9KOJIOTHYECKHA OPHUEHTUPOBAHHON peIeKCHBHO-OIICHOYHON U MPAKTUYECKON JEATEeIHbHOCTH B )KM3HEHHBIX CUTYallUsAX (TOTOBHOCTh K MCCIEAOBAHUIO TIPUPOJIBI, K
3aHATHSIM CEITLCKOXO3SIMCTBEHHBIM TPYIOM, K XYT0KECTBEHHO-3CTETUYCCKOMY OTPaKCHHIO TPHUPOJIBI, K 3aHATHAM TYpPHU3MOM, B TOM YHCJIE IKOTYPH3MOM, K
OCYIIIECTBICHHUIO TIPUPOIOOXPAHHON IESATEIBHOCTH).

-MeTanpeIMeTHBIX Pe3yJIbTATOB:

MertanpeamMeTHbIe pe3yabTaThl, BKIOYAIOT OCBOCHHBIE 00YUJAIOITUMUICS MEKIIPEIMET-

HBIC TOHATHS M YHUBEpPCAIbHBIC yUeOHBIE IUCTBHS (PETyIATHBHEIC, TO3HABATEIIbHBIC, KOMMYHHUKATHBHEIE).



MexnpeqMeTHble MOHATHS. Y CI0BHEM (OPMUPOBAHMS MEXIIPEIMETHBIX MMOHSATHH, HapUMEpP TAKUX KAaK CUCTEMA, (DAaKT, 3aKOHOMEPHOCThb, ()EHOMEH, aHAJIM3,
CHHTE3 SIBJISIETCS OBJaJieHHe 00y4yaroIMMUCS OCHOBAMH YMTATENIbCKOM KOMIIETEHINH, IPUOOpETEeHNEe HaBbIKOB paboThl ¢ MHpOpMaLuel, yuacTue B IPOEKTHOM
JesaTenbHOCTH. B OCHOBHOI mIKosie OyAeT mpoAopkeHa padoTa mo GOpMUPOBAHUIO U PA3BUTHIO OCHOB YHTATEIbCKOH KomMneTeHuu. O0yJaromuecs: OBIaieioT
YTEHUEM KaK CPEJCTBOM OCYLIECTBICHMS CBOMX JAIbHEHIINX IUIAHOB: MPOJOJDKEHHsS OO0pa3oBaHMS W CaMOOOpa30BaHMs, OCO3HAHHOIO IUIAHUPOBAHUS CBOETO
aKTyaJIbHOTO U TEPCIEKTUBHOIO Kpyra YTEHHs, B TOM YHCJIE JOCYrOBOIO, MOJTOTOBKH K TPYJOBOH M COLMAIBHON AEATENBHOCTH. Y BBIIIYCKHUKOB OyZeT
copMHpOoBaHa MOTPEOHOCTh B CUCTEMATUYECKOM YTEHUU KaK CPE/ICTBE MO3HAHUSA MUpa U ce0sl B 3TOM MMpE, TapMOHM3alMK OTHOIIEHUH YeIoBeKa U 0OLIecTBa,
co3llaHuH 00pa3a «IoTpeOHOro OyIyIIero.

[Tpy m3yueHnn XxumMHM OOy4arOIIMECs YCOBEPIICHCTBYIOT IPUOOPETEHHBIE HAa NIEPBOM YPOBHE HABBIKM PadoThl ¢ mHGpopManmeil 1 nonoiHAT ux. OHu
CMOTYT paboTaTh C TEKCTaMH, IPeoOPa30BbIBATE U HHTEPIIPETUPOBATH COACPIKAIIYIOCS B HUX HH(POPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh, CONOCTAaBIIATh, AHAJIM3UPOBATh, 0000INATh U HMHTEPIPETUPOBATh MH(POPMALUIO, COJEPXKALLYIOCS B IOTOBBIX MH()OPMALMOHHBIX
00BEKTaX;

* BBICJISITH TJIaBHYIO M M30BITOUYHYIO MH(MOPMALIUIO, BBIIOIHATh CMBICIOBOE CBEPTHIBAHHME BBIJCIICHHBIX (DAKTOB, MBICIIEH; MPEACTaBIATh HH(POPMALIUIO B
C)KaTOU CIIOBECHOH (opme (B BUE MJIaHA WIM T€3UCOB) M B HATIISATHO-CUMBOJIMUECKON (hopme (B BUE TabiHIl, TpaMuecKuX CXeM U JuarpaMm, KapT HOHATHH —
KOHIIENITyaJIbHbBIX JHAarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TAaOJIHIIBI, CXEMBI, IHArPAMMBbl, TEKCTHI.

B xozme u3ydyeHus xumuu oOydarouiyecs HPUOOPETYT ONBIT NMPOEKTHOH HeATeIbHOCTH Kak 0co0oi (opMbl ydeOHON paboOThI, CIOCOOCTBYIOLICH
BOCIIUTAHHUIO CAMOCTOSITETbHOCTH, HHUITUATUBHOCTH, OTBETCTBEHHOCTH, OBBIIICHHIO MOTUBAINH 1 3()()EKTUBHOCTH yueOHOH AEATEIBHOCTH; B X0 1€ pealln3aluu
HCXO/IHOTO 3aMbIClIa Ha MPAKTUUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BbIOHMpATh aJieKBaTHbIE CTOSIIEH 3ajade cpelcTBa, MPUHUMATh PELICHUs, B TOM YUCIE U B
cutyanusax HeonpenenEHHOCTH. OHU TOJIy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOIBKHX BapHAHTOB PEIICHHH, K TIOMCKY HECTaHIapTHBIX
peLleHH, TOUCKY U OCYLIECTBICHUIO Hauboiee NpuemMiIeMOro pelIeHus.

[lepeyeHb KITFOYEBBIX MEXIPEJAMETHBIX TMOHATHI ONpeaesercss B XOoJe pa3pabdOTKHM OCHOBHOW 0O0pa3oBaTENbHON INPOrpaMMBbl OCHOBHOTO OOIMIETO
oOpa3oBaHMs 00pa30BaTENbHONW OpPraHM3alMU B 3aBHCHMOCTH OT MAaTE€pHabHO-TEXHHMUYECKOTO OCHAIEHMS, KaJpOBOr0 MOTEHIMANA, WCHOJIb3YEMBIX METOOB
paboThl U 00pa30BaTEIBHBIX TEXHOJIOTHIA.

B cootBerctBun ®I'OC OOO BBIAEAAIOTCS TPH IPYIIBI YHUBEPCATBHBIX YU€OHBIX JEHCTBUIL: perylsTUBHBIE, T03HABATEIbHBIC, KOMMYHUKATHBHBIE.

PerynsituBHubie YY ]|

1. VYMeHue camoCTOSATENBHO ONpEAEATh LENM OOydeHHs, CTaBUThb M (OpPMyIUpOBaTh HOBBIE 3aJaud B yuebe W IO3HABATENbHOHN JEATEeNIbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH MMO3HABATEIHHOMN NesATeNbHOCTH. OOYJatoOmIHiics CMOXKET:

® aHAJIM3UPOBATh CYLIECTBYIOIINE U IUIAHUPOBATh OyayIre oOpa3oBaTebHbIe Pe3yIbTaThl;

UACHTU(PHUIMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONIPEEIATh IIIaBHYIO POOIIeMYy;

BBIJIBUTATh BEPCUU PEIICHUS TPOOIEMBI, ()OPMYITHPOBATH TUIIOTE3bI, TPEIBOCXUIATh KOHEUHBINA PE3yIIbTAT;

CTaBHTH IIEJTh ICATEIILHOCTH Ha OCHOBE OTIPE/ICIICHHON MPOOJIEMBI M CYIIECTBYIONIIX BO3MOXHOCTEH;

dbopmynHupoBaTh ydeOHBIC 33a4M KaK IIaTry JOCTHKEHHSI TOCTABICHHOM IENTN JIeATEIbHOCTH;

00OCHOBBIBATH IIEJIEBBIC OPUEHTHPHI M IPHOPHUTETHI CCHUTKAMU Ha IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAS JIOTMUECKYIO TTOCIIEIOBATEIHHOCTD [IaroB.

2. YMeHHe CaMOCTOSITeNIbHO TUIAHUPOBATh IYTH TOCTH)KECHUS IIeNiei, B TOM 4YHCIie aJbTepHATHBHBIC, OCO3HAHHO BBIOMpATh HanOosee d(pQPeKTUBHBIC
CIOCOOBI pelIeHusl y4eOHBIX U MTO3HABATENbHBIX 33/1a4. O0yJaroniics CMOXKET:

® OIpEeneNsATh HEOOXOUMBIE ecTBHE(s]) B COOTBETCTBUH C y4eOHOW U MO3HABATEIHLHON 331a4ei U COCTABIIATH AITOPUTM HX BBITOJTHEHHS,

e 00O0CHOBBIBATH U OCYIIECTBIIATH BHIOOP Hanboee 3pPEeKTUBHBIX CITOCOOOB pelIeHUs YICOHBIX U MO3HABATEIBHBIX 3a/1a4;

® OIpEeaeNsATh/HaX0IUTh, B TOM YHCIIE U3 NPEAIOKEHHBIX BAPUAHTOB, YCIOBUS /IS BHITIOJIHEHUS Y4eOHON M TO3HABATEIbHOM 3a/1a4H;



® BBICTPAaUBATh KU3HEHHBIC IIJIAHBI HA KPATKOCPOUHOE OyAyIee (3asBIIATh LIeJIEBbIe OPUEHTUPHI, CTABUTH a/I€KBATHbIE UM 3a/la4M U NpeaIaraTb 1eicTBUs,
yKa3blBas U 00OCHOBBIBAs JIOTHYECKYIO I1OCIIEA0BATENLHOCTD 11Ar0OB);

e BBHIOMpATH U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOSTENIEHO UCKATh CPEJICTBA/PECYPCHI TS pEIICHUS 3a1a41/ TOCTHKESHUS 11ETIH;

COCTABIISATH IUIAH PEIICHHsI TPOOJIeMBbI (BBITIOTHEHUS TIPOEKTA, IIPOBEICHHS UCCIICAOBAHMS);

OIIpEAEIATh NOTEHIMAIBHBIE 3aTPYAHEHUS [IPU PEILICHUN Y4EOHOH U IM03HAaBaTENbHOMN 3aJaul U HAXOAUTh CPENICTBA AJIS UX YCTPAHEHMUS;
OIMCBIBATH CBOM OMBIT, 0OPMIISS €T0 JUIS MIepead APYTHM JIIOISIM B BUJI€ TEXHOJIOTHH PEUICHUS PAKTUIECKUX 3a/1a4 OTIPEIEIICHHOTO Kilacca;
IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUAYAIbHYIO 00pa30BaTEIbHYI0 TPAEKTOPHUIO.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBHSA C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH JAEATEILHOCTH B MpOIECcCe TOCTUKECHUS
pe3yibTara, ONpeNeNsTh CIOCOObl JEHCTBMH B paMKax IpeUIoKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBaTh CBOM JEHUCTBUS B COOTBETCTBUHU C
u3MeHsoIencs cutyanuei. OOy4yaromuics CMOXKeT:

® OIIpEeaeIsATh COBMECTHO C M€1aroroM M CBEPCTHUKAMH KPUTEPUH IJIAHUPYEMBIX PE3yIbTaTOB U KPUTEPHH OLICHKU CBOEH y4eOHOMN JesTeNbHOCTH;

® CHCTEMATHU3UPOBATh (B TOM UHMCIIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUH INIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH J1€ATEIbHOCTH;

e 0TOMpaTh UHCTPYMEHTHI /JIsl OLICHUBAHUS CBOEH JESITEIbHOCTH, OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH B paMKax MPEIOKEHHBIX YCIOBHUM
U TpeOOBaHMIA;

® OLIEHUBATh CBOIO JEATEIbHOCTb, APTYMEHTUPYS IPUUMHBI JOCTHXKEHUS UM OTCYTCTBUS IUIAHUPYEMOTO Pe3ysbTara;

® HAaXOJUTh JOCTAaTOYHBIE CPEACTBA AJIS BHIIIOJHEHUS YUEOHBIX AEHCTBUI B M3MEHSIOMIENHCS CUTYalluy U/UJIH IIPU OTCYTCTBUM IIJITAHUPYEMOI'O PE3yJIbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBI B TEKYUIYIO JESITEIbHOCTh HAa OCHOBE aHajlu3a H3MEHEHUH CHUTyallud [UIs IOJIy4eHHs
3aIlJIAaHUPOBAHHBIX XapaKTEPUCTUK MIPOAYKTa/pe3ynbTaTa;

® YCTAaHaBIMBATh CBSI3b MEXAY IOJIYYCHHBIMU XapaKTEpPUCTUKAMU IMPOAYKTAa U XapaKTEPUCTUKAMU IIpolecca MAEITEIbHOCTH M IO 3aBEpIICHUU
NEATENIBHOCTH MIPEAJIAraTh U3MEHEHUE XapaKTEPUCTUK MTpoLiecca sl MOJTYyYEHHS YIYUIIEHHbBIX XapaKTEPUCTHK NPOIYKTa;

® CBEpSTh CBOU JEUCTBHUS C LENbIO U, TPU HEOOXOIUMOCTH, UCIIPABIISATH OLIMOKU CAaMOCTOSITEIBHO.

4. VYMeHHe OLICHUBATh PAaBUIBHOCTh BBIMOJIHEHUS yueOHOU 3a/1auM, COOCTBEHHbIE BOBMOXKHOCTH €€ pelieHns. O0yJaromuiics CMOXKET:

® OIpEeaeNATh KPUTEPUHU MPaBIIIBHOCTH (KOPPEKTHOCTH) BBIITOJIHEHHsI yueOHOM 3a/1auu;

® aHAJIM3UPOBATh U OOOCHOBHIBATh IPUMEHEHHE COOTBETCTBYIOLETO HHCTPYMEHTApUs AJIs BHIIIOJHEHUs yueOHOW 3ajauu;

e CBOOOJHO TOJIb30BaThCsl BHIPAOOTAHHBIMU KPUTEPUSMH OLIEHKM M CAaMOOLIEHKH, MCXOJs M3 LM U MMEIOLIUXCS CPEJCTB, pa3iuyas pe3yiabTaT U
CII0COOBI IEMCTBHI;

® OIICHUBATh MIPOJIYKT CBOEH AESITEILHOCTH O 3a/laHHBIM U/UJIU CAMOCTOATEIBHO OMPEEIIEHHBIM KPUTEPHUSIM B COOTBETCTBUH C LIEJIBIO ESATEILHOCTH;

e 000OCHOBBIBATh JIOCTH>)KUMOCTb 11€JTM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHUX PECYPCOB U IOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (UKCUPOBATh U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

5. Bnanenue ocHOBaMM CaMOKOHTPOJIS, CAMOOLCHKH, MPUHSATHS PEIICHUH M OCYIIECTBIEHUS OCO3HAHHOTO BhIOOpa B y4eOHOM M IMO3HABATENBHOM.
OO0yuaromuiicsi CMOXKET:

e Ha0m0IaTh M aHAIM3UPOBAaTh COOCTBEHHYIO YUEOHYI0 M II03HABATEJIbHYIO JIEATENBbHOCTh M JIEATENbHOCTh JPYIHX OO0ydaloluxcs B Ipolecce
B3alMOIIPOBEPKH;

® COOTHOCHUTH peajibHbIE U TUIAaHUPYEMbIE PE3YJIbTAaThl HHANBUAYAIbHON 00pa30BaTeIbHOM NEATEIBHOCTH U JIeJ1aTh BBIBOIBI,

® [IPUHMMATH pelIeHue B y4eOHOI CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEIBHO ONPEENIATh IPUYHUHBI CBOETO yCIIeXa WM Heyclexa U HaXOJIUTh CIIOCOOBI BBIX0/1a U3 CUTYAlLlUU HEYCIIeXa;

® PpETPOCIEKTUBHO ONPENEIATh, KaKue ACHCTBUS IO PELICHUIO Y4eOHOW 3aJaud WM MapaMeTpbl 3TUX AECHCTBUM NMPHUBENIN K MOJYYECHUIO UMEIOLIErocs



NPOJyKTa YIeOHOU AEATEIBHOCTH;

® JIEMOHCTPHUPOBATh MPUEMbI PETYSNNN TICUXOPHU3HOIOTHYECKUX/ SMOLIMOHAIBHBIX COCTOSHHUN AUl TOCTIDKeHHS d(dekra ycrmokoeHus (ycTpaHEHUs
SMOILMOHAIBHON  HampspkeHHOCTH), d3(ddekra BoccraHoBieHUs  (ocimabiieHUs  HPOSBICHUN — yromuieHus), d¢ddekra akTuBu3auuu  (MOBBIMICHHUS
NCUXO0(U3NOTOTUIECKON PEaKTUBHOCTH).

Ilo3znaBaTesibHble YY ]|

6. VYmeHue ompenensTh MOHATHSA, CO3AaBaTh OOOOIICHMS, yCTAaHABIMBATh AHAJIOTHH, KJIAacCU(UIMPOBATH, CAMOCTOSITEIBHO BBHIOMPATh OCHOBAHUS H
KpUTEpUM Ul KiIacCU(UKALMK, YCTaHABIMBATH IPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOMTH JIOTUYECKOE PpACCYXJIEHHUE, YMO3aK/IIOUeHHE (MHAYKTHBHOE,
JETYKTUBHOE, 110 AaHAJIOTUH) U JIeJIaTh BBIBOIbI. OOYJarOMIHACS CMOXKET:

e 10A0UpAaTh CIIOBA, CONOYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEAEISIOIINE €ro MPU3HAKY U CBOICTBA,

® BBICTPAaUBATh JOIMUECKYIO LIENOYKY, COCTOSALIYIO U3 KIFOUYEBOI'0 CJI0BA U COIIOJYNHEHHBIX EMY CJIOB;
BBIJIEJIATH OOIIMI MPU3HAK JABYX WJIM HECKOJIBKUX IPEAMETOB UM SBJICHUNA U OOBACHATH UX CXOJCTBO;
O00BEIUHATD IPEIMETHI U SIBJICHUS B IPYIIIbI 110 ONPECIEHHBIM PU3HAKaM, CPaBHUBATh, KJIacCU(PULIMPOBaTh U 000011aTh (PAKTHI U SBICHUS;
BBIJICJIATH SIBJICHUE U3 OOLIEro psijia APYrux sSBICHUH;

® OIpEeaeIsATh 0OOCTOATENBCTBA, KOTOPbIE MPEIIIECTBOBAIN BO3SHUKHOBEHHUIO CBSI3U MEX/Y SIBICHUSIMH, U3 THUX OOCTOSTENBCTB BBLACIATH ONpPEACIONue,
CTIIOCOOHBIE OBITh TPUYMHOM TAHHOTO SIBIICHUS, BBISIBIISATH IIPUYMHBI U CIICICTBUS SIBIICHUI;

® CTPOUTH PacCyXJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM M OT YACTHBIX SIBJIEHUH K OOIIMM 3aKOHOMEPHOCTSM;
CTPOUTH PACCYKJIEHHE HA OCHOBE CPAaBHEHMSI IIPEIMETOB U SBJICHUM, BBIJEIASA IIPU 3TOM OOLIME IPU3HAKH;
u3JaraTh MOJy4YeHHY0 HH(OpMaIUIo, HHTEPIPETUPYsI €€ B KOHTEKCTE peliaeMoi 3a1a4H;
CaMOCTOSITENILHO YKa3bIBaTh HA MH(POPMALINIO, HYKJIAIOIIYIOCS B IPOBEPKE, MpeJyiaraTh U MPUMEHATh CIIOCO0 MPOBEPKH T0CTOBEPHOCTH MH(OpMAIINH;
BepOaIM30BaTh SMOLIMOHATIBHOE BIEYATICHHE, OKa3aHHOE HAa HETO UCTOYHUKOM,;

® OOBSCHATH SBJIEHMS, NPOLECCHI, CBA3M M OTHOILIEHMS, BBIABISEMblE B XOJI€ IO3HABATEIbHON M HCCIIEIOBATENLCKOM AEATeNbHOCTH (IIPUBOAUTH
00BsICHEHHE C U3MEHEHUEM (OPMBI MTPEACTABIEHUS; O0OBSICHATH, JETAIN3UPYSI U 0000111ast; OOBSICHITH C 3aJaHHOW TOUKU 3pEHUs);

® BBIBIATh U HA3bIBaTh NPUYMHBI COOBITHS, SIBJIEHUS, B TOM YHUCIIE BO3MOXHbIE / HauboJiee BEepOSITHbIE MPUYUHBI, BOZMOKHBIE TIOCIEICTBHS 3aJaHHON
IIPUYMHBI, CAMOCTOSITENIBHO OCYILECTBIISIS IPUYMHHO-CIIEICTBEHHBIA aHAJIN3;

e JenaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOYEK 3PEHUs, MOATBEP)KIaTh BBIBOJ COOCTBEHHOW apryMeHTalued WM CaMOCTOSITEIbHO
MOJIyYEHHBIMH JTAHHBIMHU.

7. YMmeHue co3laBaTh, NMPUMEHATh M IMPeoOpa3oOBBIBATh 3HAKHM M CHUMBOJIBI, MOJEIU M CXEMbl JJs pelIeHUs Y4eOHBIX M IO3HABATENbHBIX 3ajad.
OO0yuaromuiicsi CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM MpPEAMET U/UJIH SABJICHUE;

® OIPEIEIATh JIOTHYECKUE CBSI3U MEXAY NpeIMeTaMU W/WIN SIBICHUSMH, 0003HaUaTh JaHHbIE JJOTHUECKUE CBA3H C TIOMOIIbIO 3HAKOB B CXEME;

e cozJaBaTh a0CTPAKTHBIN WM peabHbIM 00pa3 mpeaMeTa U/WiH SBICHHUS;

® CTPOUTH MOJEJL/CXEMY Ha OCHOBE YCIIOBHH 3a/laui W/UIIK crioco0a ee pelieHus;

e co3/laBaTh BepOalibHbIE, BEIIECTBEHHbIE W MH(OPMALMOHHBIE MOJIEIH C BBIACIEHUEM CYHIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONpeleIeHUS
crioco0a pelleHus 3aJa4i B COOTBETCTBUU C CUTYyaIlUel;

e 1peoOpa30OBBIBATH MOJIENH C LIENbIO BBISIBICHUS OOIIUX 3aKOHOB, ONPEACIISIONINX JaHHYIO IPEIMETHYIO 00J1aCcTh;

® TIEPEBOIUTH CIOXKHYIO IO COCTaBY (MHOTOACIEKTHYI0) MHpopManuio U3 rpaduyeckoro wim (popMaan30BaHHOTO (CHMBOJIBHOTO) IMPEICTABICHHS B



TEKCTOBOE, U HA0OOPOT;
® CTpPOUTh CXEMY, aJITOPUTM AEUCTBUS, UCIIPABIIATh WIM BOCCTAHABIMBATH HEU3BECTHBIN paHee aJITOPUTM Ha OCHOBE MMEIOILErocs 3HaHUsA 00 00beKTe, K
KOTOPOMY IPUMEHSIETCS AJITOPUTM;
® CTPOUTH J10KA3aTeIbCTBO: IPAMOE, KOCBEHHOE, OT IIPOTUBHOTO;
® AHAJIM3UPOBATH/PEQIIEKCUPOBATH ONBIT PA3pabOTKU U peain3aluu y4eOHOIo IMpOeKTa, UCCIeN0BaHMs (TEOPEeTHYECKOro, SMIMPUYECKOI0) Ha OCHOBE
IIPEUI0KEHHON IPOOIEMHOM CUTYalK, IOCTaBIEHHOMN 1eJN U/WIN 3aJaHHbIX KPUTEPUEB OLIEHKU IPOJIyKTa/pe3ybTara.
8. CwmpicnoBoe ureHne. OOyJaromIMiics CMOXKET:
® HAXOJUTh B TEKCTE TpeOyeMyro HHPOpPMALHIO (B COOTBETCTBHH C LIETSIMHU CBOEH J€STEIbHOCTH);
® OpHEHTUPOBATHCA B COJEPKAHNUU TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICIT TEKCTA, CTPYKTYPUPOBATh TEKCT;
® YCTaHABIMBAaTh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBIICHUI, IPOLIECCOB;
® PE3IOMUPOBATH IJIABHYIO MJICIO TEKCTA;
e TIpeoOpPa3OBBIBATH TEKCT, «IIEPEBOJS» €0 B IPYTYI0 MOAAIBHOCTh, HHTEPIPETUPOBATh TEKCT (XYHI0KECTBEHHBIH M HEXYJOXKECTBEHHBIH — Y4eOHBIH,
HAY4HO-TIONYJISPHBIA, HHOOPMALMOHHBIH, TeKCT non-fiction);
® KPUTHUYECKU OLIEHUBATh COJIEpkKaHUe U (POpMY TEKCTa.
9. ®opmupoBaHUE M Pa3BUTHE SKOJIOTMYECKOIO MBIIUICHUS, YMEHUE NPUMEHSTh €ro B I03HABATEIbHOW, KOMMYHUKAaTUBHOM, COLMANbHOIN NpaKkTUKE U
npodeccnoHabHOM opreHTauu. OOyJarONTHIICS CMOXKET:
® OIIpEJeIsATh CBOE OTHOLICHUE K IPUPOIHON CpeIe;
® AHAJIM3UPOBATh BIMSHUE 3KOJOTMUYECKUX (PAaKTOPOB Ha cpelly OOUTaHMsI AKHUBBIX OPIraHU3MOB,;
® [POBOJMTH NPUYMHHBIA U BEPOATHOCTHBIN aHAJIM3 SKOJIOTMYECKUX CUTYaLlUH;
® [POTHO3MPOBATH U3MEHEHHUS CUTYallUU IPU CMEHE JIeHCTBUS 01HOTO (hakTopa Ha AEUCTBUE APYroro (axropa;
® PacCHpOCTPAHATH IKOJOTHUECKUE 3HAHUS M YYACTBOBATH B MPAKTHUECKHUX JIEJax 10 3aIIUTE OKPYKAIOIIEH CPEIbI;
® BBIPAKATh CBOE OTHOIICHHUE K MPHUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJICIH, TPOEKTHBIE paOOTHI.
10. Pa3BuTre MOTHBAIIMY K OBJIAICHUIO KYJIbTYPOH aKTHBHOTO HCIIOJIB30BAHMUS CIIOBApEil M APYriuX MOUCKOBBIX cucTeM. OOydaromuiicss CMOXKET:
® OmnpenensiTh HEOOXOUMBbIE KITFOUEBbIE TOMCKOBBIE CII0BA U 3aIIPOCHI;
® OCYUIECTBJIATH B3aUMOJICHCTBHE C 3JIEKTPOHHBIMHU TOUCKOBBIMU CHCTEMaMH, CIIOBapsIMHU;
e (QopMHPOBATH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX HCTOUHUKOB Ul O0BEKTUBHU3ALIUU PE3yJIbTaTOB MIOMCKA;
® COOTHOCHTH MOJY4YE€HHBIE PE3yJIbTaThl IIOUCKA CO CBOEH e TETbHOCTBIO.
KommyHnukatusubie YY /|
11.  YmMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JIEATEIBHOCTh C YYUTEJIEM M CBEPCTHHKAMM; paboTaTh MHIUBHUAYaJIbHO U B
TpyIIe: HaXOMUTh 0o0IIee pemieHne M pa3pemarb KOH(IMKTH HAa OCHOBE COTJIACOBAHWS TIO3WIMI M ydeTa WHTEpPEcOB; (OPMYJIHPOBATH, apryMEHTHPOBATh U
oTcTauBaTh CBO€ MHeHHE. OOyUarOIUiCs CMOXKET:
— OTpeNessITh BO3MOYKHBIE POJTM B COBMECTHOM JESATEITHHOCTH;
— UTpaTh ONPEACICHHYIO POJIb B COBMECTHOU JCATEIBHOCTH;
— TNPUHUMAThH MO3ULIKIO0 cOOECeqHNKA, TOHUMAs TO3UIIHUIO IPYroro, pa3inyaTh B €r0 peyr: MHEHUE (TOUKY 3peHus), 10Ka3aTelbCTBO (apryMeHThl), (PaKkThI;
THITOTE3bI, aKCHOMBI, TEOPHH;
— OIpenessATh CBOM JACHCTBUS U JEHCTBUS MapTHEPA, KOTOPHIE CITIOCOOCTBOBAN MITH MPETATCTBOBAIH MPOAYKTUBHOW KOMMYHHUKAIIUH;
— CTpPOWTbH NO3UTHUBHBIEC OTHOILICHUS B IIpoIlecce YUeOHOH U MMO3HABATEIbHOM NesATEIbHOCTH;



— KOPPEKTHO W apryMEHTHPOBAHHO OTCTAaWBATh CBOIO TOYKY 3PEHMS, B IUCKYCCHH YMETh BBIIBUTaTh KOHTPAapryMEHTHI, nepedpa3upoBaTh CBOIO MBICITH
(BMazeHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM NPU3HABATh OMIMOOYHOCTh CBOETO MHEHUS (€CITM OHO TaKOBO) U KOPPEKTH POBAThH
€ero;

— Ipeasiarath ajlbTepHATUBHOE PElIeHUE B KOH(PIUKTHON CUTYaIlUH;

— BBIJENATH OOLIYIO0 TOUKY 3pEHUS B AUCKYCCUU;

— JIOroBapuBaThCs O MpaBUiIaX U BOMpOcax AJis 00CYKICHHS B COOTBETCTBUU C IOCTABICHHOW Mepe]l TPYIINoil 3aaauei;

— OpraHu30BbIBaTh Y4eOHOE B3aUMOJICHCTBHUE B rpyIiie (ONpeaAensTh O0IIMEe LEeH, PaclpeAesTh POJIU, JOTOBAPUBATELCS APYT C IPYIOM U T. 11.);

— YCTpaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHHUKAIIMU, O0YCIOBIEHHbIE HETIOHUMaHHEM/HEPUSATUEM CO CTOPOHBI coOeceTHUKA 3a/1auH, (JOPMBI WIIH
coJlepKaHus JUaora.

12. YMeHHEe OCO3HaHHO HCIIOJIb30BAaTh PEUEBBIE CPEJICTBA B COOTBETCTBUM C 33Ja4€il KOMMYHUKAIMU JJIsl BBIPAXKEHUS CBOMX YYBCTB, MBICIEH U
MOTPEOHOCTEH ISl TUTAHUPOBAHHSI W PETYJSIHA CBOCH JEATCIBLHOCTH; BIIAJICHUE YCTHOH WM THCHbMCHHOW PEYbI0, MOHOJOTMYECKOW KOHTEKCTHOH pPEUbIo.
OOyyvaromuiics CMOXeT:

® OIpEeneNsiTh 331a4y KOMMYHHKAIIMHA U B COOTBETCTBUHU C HEH OTOMPATh PEUYEBBIE CPENICTBA;
0TOMpPATh U UCHOJIb30BaTh PEUEBBIEC CPEJCTBA B MPOLIECCE KOMMYHHUKAIIMU C IPYTMMH JIFOJbMU (JIMAJIOT B I1ape, B Majol IpymIe U T. 1.);

MPEJCTABIATh B YCTHOW WIJIM TUCBMEHHOU (hopMe pa3BEpHYTHIN IJIaH COOCTBEHHOM e TETLHOCTH,

CO0III0IaTh HOPMBI ITYOJIMYHOM peun, periaMeHT B MOHOJIOTE U IMCKYCCHUHU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1a4eif;

BBICKa3bIBaTh U1 00OOCHOBBIBATh MHEHUE (CYK/IEHUE) U 3alpaliuBaTh MHEHUE IAPTHEPA B paMKaxX JMajora;

IIPUHUMATD PEILIEHUE B XO/I€ JUAJIOTa U COTJIACOBBIBATH €0 C COOECEAHUKOM;

CO3/1aBaTh MMCbMEHHBIE «KJIUITUPOBAHHBIE» H OPUTHHAIBHBIE TEKCTHI C HCTIOIH30BAaHHEM HEOOXOIMMBIX PEUEBBIX CPECTB;

UCIIOJIb30BaTh BepOabHbIE CPECTBA (CPEeICTBA JOTHUYECKON CBS3H) AJIs BBIETICHHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;

MCIOJIb30BaTh HeBepOaIbHbIE CPECTBA WM HATJISAHBIE MAaTepUAIIbI, TIOATOTOBIECHHBIE/OTOOPAaHHBIE MO PYKOBOACTBOM YUUTES,

JIeNaTh OLEHOYHBIM BBIBOJ O JOCTHXKEHUH €T KOMMYHHUKAIIMM HETIOCPEICTBEHHO TMOCIE 3aBEPIICHUS] KOMMYHHUKATUBHOTO KOHTaKTa U 0OOCHOBBIBATH

ero.

13. ®opMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JAcTH HMCHOJIb30BaHUS MH(OPMAIMOHHO-KOMMYHHMKAIMOHHBIX TexHojorui (mamee — UKT).
OOyyJaromuiics CMOXET:

e [IEJICHAIIPAaBJIEHHO HUCKAaTh U MCIIOJIb30BaTh MH(POPMAIMOHHBIE PECYPChl, HEOOXOAUMBIE JUIsSl PElIeHUs] YYEOHbIX U MPAKTUYECKUX 3a]ad C IOMOIIBIO
cpeactB UKT;

® BBIOMpATh, CTPOUTH M MCIIOJIB30BaTh a/IeKBATHYIO MH(POPMALIMOHHYIO MOJEIH JJIs MIepeauyd CBOUX MBICIEH CpPeICTBAMU €CTECTBEHHBIX U (hOpMallbHBIX
SI3BIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHHKAIUH;

® BBIJICIATh MH()OPMAIIMOHHBIN aCIIEeKT 33a4H, OTIEPUPOBATH JaHHBIMHU, UCIOIB30BATh MOJIENb PELICHUS 33/1auu;

® JICIIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKJIIOYasi BEIOOp aJeKBAaTHBIX 337a4e HHCTPYMEHTAJIbHBIX IPOrPaMMHO-AIIAPATHBIX CPEICTB U CEPBUCOB)
IUIs perieHuss MH(QOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4YE€OHBIX 3ajJjau, B TOM YHMCIIE: BBIYMCIIECHHE, HAallMCaHHE MHCEM, COUYMHEHUH, JOKIaa0B, pedeparos,
CO3/IaHME TIPE3CHTAUHI U Jp.;

® JICIIOJIB30BaTh UH(OPMAIIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

e cozaaBaTh MH(OPMAITMOHHBIE PECYPCHI Pa3HOTO TUMA U JJIS Pa3HBIX ayIUTOPHH, cOOII0AaTh HH(POPMALMOHHYIO TUTHEHY M MpaBUiia WH(GOPMAIIMOHH Oi
0€30MacHOCTH.



IIpeamMeTHBIE pe3yabTaThl:
BbInyCKHUK HAY4YUTCSH:

®XapaKTepU30BaTh OCHOBHBIC METO bl TO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

®OINMCHIBATH CBOWCTBA TBEP/IBIX, XKUAKHX, ra3000pa3HbIX BELIECTB, BBIACISS UX CYLECTBEHHbIE IPU3HAKH;

®PACKPBIBATH CMBICI OCHOBHBIX XMMUYECKHUX IMOHATHUH «aTOM», «MOJIEKYJa», «XUMHUYECKUH 3JIEMEHT», «IIPOCTOE BELIECTBOY», «CJIOKHOE BEILECTBOY,
«BAJEHTHOCTBY, «XMMHUYECKas peaKIHs», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMHUU;

®pacKpbIBATh CMBIC] 3aKOHOB COXPAHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHON TEOPUH;

epa3jin4aTb XUMHUYCCKUC U (I)I/I3I/I‘-IGCKI/I€ SIBJICHUSA

®HAa3bIBATh XUMHUYCCKUC 3JICMCHTHI,

®OIIpENIEISATh COCTAaB BEUIECTB M0 UX (hopMyram;

®OIpeIeNsITh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;

®OIpeNENsATh TUII XMMUYECKUX PEaKIIHii;

®Ha3bIBaTh IPU3HAKU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKLIU;

®BLIIBIIATH IPU3HAKU, CBUJETEILCTBYIOIINE O IPOTEKAHUH XUMUYECKOM peakiMy NPy BBIITOJIHEHUH XUMUYECKOTO OIIbITA;

©COCTaBJIATH (POPMYIIbl OMHAPHBIX COETUHEHUI;

®COCTaBJISITh YPABHEHUS! XUMUUECKUX PEAKLIUH;

eco0rO1aTh MpaBwiia 0€30MacHON pabOTHI TIPU MPOBEJICHUHN OIIBITOB;

®110JIb30BaThCs J1a00PaTOPHBIM 000PYAOBAHUEM U MOCYIOM;

®BEIYNCIIATE OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEIECTB,

®BBLIYKCIISATH MACCOBYIO JOJII0 XMMHUECKOTO 3JIEMEHTa 10 (POpMyIie COeTUHEHUS;

®BBLIYHCIISATH KOJIMYECTBO, 00BEM MJIM MaccCy BEIleCTBA MO0 KOJMYECTBY, 00bEMY, Macce peareHTOB WM MIPOJYKTOB PEAKIINH;

®XapaKTepU30BaTh GU3NYECKUE U XUMUUECKHE CBOICTBA MPOCTHIX BELIECTB. KUCIOPOAA U BOJIOPOAA;

®110JTy4aTh, COOMpATh KMCIOPOA U BOJIOPOJT;

epacIio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: KUCIOPO, BOJIOPO/;

®paCKpBIBATh CMBICH 3aKOHA ABOTaJpo;

®PACKPBIBATH CMBICI TIOHATHH «TEIIOBON APPEKT peakiun», «MOISIPHBINA 00bEM»;

eXapakTepu30BaTh (PU3NUECKHE U XUMUUYECKHE CBOMCTBA BOIbI;

®PAaCKpPBIBATh CMBICH MOHATHUS «PACTBOPY;

®BBIYHCIISITH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

®[IPUTOTOBJISAITH PACTBOPHI C OIPEIETEHHON MacCOBOM JIOJIEN PACTBOPEHHOI'O BEILIECTBA;

®HA3bIBATh COCAMHCHUS U3YUCHHBIX KJIIACCOB HCOPTraHNYCCKUX BCIICCTB,

®XapaKTEePU30BaTh (PU3NUECKUE U XUMUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB. OKCHUIOB, KUCIIOT, OCHOBAHHH, COJICH;

®ONPEIEINIATh MPUHA/IIIEKHOCTD BELIECTB K ONPEAeIEHHOMY KJIacCy COeAMHEHUI;

©COCTaBJIATH (DOPMYIIBI HEOPTraHUYECKUX COSIMHEHUN U3YYEHHBIX KJIacCoB;

®IIPOBOJUTH OIBITHI, TOATBEPKJAIOLINE XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

®paCIIO3HABATH OIBITHBIM ITyTEM PACTBOPHI KUCIIOT U LIEJIOYEH 110 U3MEHEHUIO OKPACKU MHIUKATOPA;



®XapaKTepU30BaTh B3aUMOCBA3b MEXK/y KJIACCAMU HEOPTaHUYECKUX COEINHEHMH;

epackpriBaTh cMbici [lepuonnueckoro 3akona [[.M1. Menneneena;

®00BACHATh (DU3MUYECCKUI CMBICT aTOMHOTO (IIOPSAKOBOr0) HOMEpa XMMHYECKOI'O 3JIEMEHTa, HOMEPOB TPYIIIBI M IMEPHOJa B MEPHOANYECKOH CHCTEME
J.U. Menneneena;

®00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHMSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPE/IEJIaX MAJIBIX IIEPUOIOB U IIIaBHBIX HOATPYIIIL;

eXapaKTepU30BaTh XUMHYECKUE 3JIEMEHTHI (OT BOJOpOJa JO KalblMsi) HA OCHOBE MX IOJIOXKEHHsS B mepuoanmdeckoin cucreme J[.M. MenneneeBa u
0COOCHHOCTEH CTPOEHUS X aTOMOB;

®COCTaBJISITh CXEMBI CTPOEHUS aTOMOB IepBbIX 20 351eMeHToB nepuoanueckoi cucremsl JI. 1. Menneneesa;

®PACKPBIBATH CMBICII IIOHATHI «XUMHUYECKAs! CBSI3b», «AJIEKTPOOTPHULIATEIILHOCTDY;

®XapaKTEpU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTB OT THUIA KPUCTATUTNIECKOM PEIIETKH;

®ONPEIEIIATh BUJI XUMUYECKON CBSI3U B HEOPraHUYECKUX COECUHEHMSIX;

e11300pakaTh CXEMBI CTPOSHHSI MOJICKYJT BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU BHJIAMH XUMHUECKHIX CBSI3EH;

®pAaCKpbIBATh CMBICI HMOHSTUH «HOH», «KATUOH», «AHHUOH», «3JEKTPOJIUTBI», «HEIIEKTPOJIUTBD, «IJIEKTPOJUTHYECKAS AUCCOLUALNLY), OKUCIUTEIbY,
«CTENEeHb OKHUCIIEHUN» «BOCCTAHOBUTEIIb), «OKUCIIEHUEY, «BOCCTAHOBIICHUEY;

®OIpeIENATh CTENEHb OKUCIICHUS aToOMa JIEMEHTA B COSMHEHUH;

®PACKPBIBATH CMBICI TEOPUU HIEKTPOJIUTHUECKON AUCCOLUALINH;

®COCTaBIISATh YPABHEHUS JIEKTPOJUTUYECKON JUCCOLMALIMHU KHACIIOT, EN0Y€EH, COJIEH;

®00BACHATDH CYLIHOCTb IIPOLECCA FIEKTPOIUTUUECKON JUCCOLUAILMN U peaKIuii HOHHOTO 0OMEHa;

®COCTAaBJIATh MOJIHBIE U COKPAILLEHHbIE HOHHBIE YPABHEHMSI peakLiii OOMEHa;

®ONPEENATh BO3MOKHOCTh IPOTEKAHUS peaKIIMi HOHHOTO 0OMEHa;

®[IPOBOJUTH PEAKLIUHU, OATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMYHbIX BEIIECTB;

®ONPEIEIIATh OKUCIUTENh U BOCCTAHOBUTED;

®COCTAaBJIATh YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU;

®Ha3bIBaTh (PAaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOM PEaKIINH;

eKJIacCU(PUIUPOBATh XUMUYECKHE PEAKLIUH 110 pa3IMYHBIM NIPU3HAKaM;

®XapaKTEpU30BaTh B3aMOCBS3b MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAaMH HEMETAILIOB;

®IIPOBOJIUTH OMBITHI MO MOIYYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIECTB: YITIEKUCIIOrO ra3a, aMMHUaKa;

epacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: YIVIEKUCIBIN ra3 1 aMMHAaK;

®XapaKTepU30BaTh B3aMOCBS3b MEX/1Y COCTaBOM, CTPOEHHEM U CBOMCTBAMH METAJIOB;

e Ha3bIBaTh OpPraHWYECKHE BEIEeCTBA MO WX (opMysie: METaH, 3TaH, dTUJIEH, METaHOJ, dTaHOJ, TIMIEPHH, YKCYCHasl KUCIOTa, aMUHOYKCYCHAsi KHUCJIOTa,
CTeapuHOBas KUCJIOTA, OJIEMHOBAs KUCIIOTA, TIIIOK034;

® OIICHUBATh BIMSHUE XUMUYECKOI0 3arpsI3HEHUS OKPYKAIOLIEH cpeibl Ha OPraHU3M 4eJIOBEKa;

eIpaMOTHO 00palIaThes C BEIECTBAMU B MIOBCEIHEBHON KU3HU

®ONPEAEIATh BO3MOXKHOCTh IIPOTEKAHUs PEAKUUH HEKOTOPBIX MPEACTABUTENEH OpPraHMUYECKHUX BEUIECTB C KHCIOPOAOM, BOAOPOJOM, METajllaMH,
OCHOBAHUSIMU, TaJIOr€HaAMU.



BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHUTHCS:

® gbIOGU2AMb U NPOGEPSIMb IKCHEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX CBOLUCMBAX 8eujeCms HA OCHO8e UX COCMmAsa U CMpOeHus:, UX CnocoOHocmu
8CMynams 8 XumuyecKkue peakyuu, o xapakxmepe u npooyKmax pasiudHvlx XUMU4eckux peakyuil;

® Xapakmepuzoeamsv eeujecmeéa HNo COCMAGY, CMPOEHUI0 U CBOUCMBAM, YCMAHABIUBAMb NPUYUHHO-CIEOCMBEHHbIE C6A3U MedNCOYy OAHHbIMU
XapakxmepucmuKamu eeujecmad,

® cocmasnsims MOJIEKVAAPHbIe U NOTHbLE UOHHbIE YPABHEHUs N0 COKPAUJEHHbIM UOHHBIM YPAGHEHUSIM,

® POCHO3UPOBAMb CNOCOOHOCMb BeWecmed NposGIamb OKUCIUMENbHble UMU B0CCHAHOBUMENbHbIE CEOUCMBA C Y4emoM CcmeneHell OKUCIeHUs.
IIeMEHmMO8, BX00SUWUX 8 €20 COCMA8;

® cocmasnsims YpasHeHUs peakyutl, COOmeemcmsyouux nocied08ameibHOCMU NPeBPAeHUl HEOP2AHUYECKUX 8eUieCME PA3TUYHBIX KIACCO8;

® BbIOBUAMDb U NPOGEPSAMb IKCNEPUMEHMANLHO 2UNOME3bL O Pe3VIbMamax 8030etcCmeus pa3IuYHbIX (YaKmopos Ha USMEHeHUe CKOPOCMU XUMUYeCKOU
peakyuu;

®  UCNONBL3068AMb NPUOOPEMEHHble 3HAHUSA 051 IKOAOUYECKU 2PAMOMHO20 NOBEOEHUs 8 OKpYHcaloujell cpeoe;

® UCNONBL306aMb NPUOOPEMEeHHblE KIIoUesble KOMNEeMeHYUuu Npu GbINOJHEHUU NPOEKMO8 U YUeOHO-UCCIe008ameNbCKUX 3a0ay N0 U3VYEHUIO CEOUCMS,
Cnocob08 NoIYUeHUs: U PACNO3HABAHUSL BEUYECS;

®  00BEKMUBHO OYEHUBAND UHPOPMAYUIO O 8eUeCMBaX U XUMUYECKUX NpoYyeccax;,

® KpUmMu4ecku OMHOCUMbCI K NCEBOOHAYYHOU UHDOpMAYUL, HeO0OPOCOBECMHOU PeKaame 8 CPeOCMBax MACCO80l UHpopmayuu,

® 0CO3HABAMb 3HAUEHUE MEeOPEeMUYeCKUX 3HAHUL N0 XUMUU O/ NPAKMUYECKOU 0esmelbHOCIU Yel08eKd,

® €030a8amb MOOeU U CXeMbl OJisl peuleHusl Y4eOHbIX U NO3HABAMENbHbIX 3a0a, NOHUMAMb HE0OX0OUMOCHb COOI00eHUs NPeONUCAHULL, NPedacaembix 6
UHCIPYKYUSAX NO UCHOIb30BAHUIO JIEKAPCME, CPeOCmE ObImMO8OU XUMUU U OP.



IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITIPEJIMETA

K xoHny 8 kiacca yyeHUK HAYYUTCS:

K KOHUYy 8 knacca YYEHUK noJydunt 603mMOMNCHOCMb
HAYy4umoscs.

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeACTABJIECHUIT)

* ONMCBHIBATh CBOMCTBA TBEPJIBIX, JKHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIEIAS HX
CYLICCTBCHHBIE IIPU3HAKHY;

* XapaKTepU30BaTh BELIECTBA 110 COCTaBY, CTPOECHHUIO U CBOMCTBaM, YCTAHaBIIMBATh
IIPUYMHHO-CJIEICTBEHHBIE CBS3U MEXKy JaHHBIMU XapaKTEPUCTHUKaMH BEILIECTBA;

* paCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHSTHH «aToOM», «MOJIEKYJIay,
«XUMHYECKHM DIIEMEHT», <«IIPOCTOE BEIIECTBO», «CJIOXKHOE BEILIECTBO», «BAJCHTHOCTHY,
HCIO0JIb3YS 3HAKOBYIO CUCTEMY XUMMH;

* 1300pakaTh COCTaB IPOCTEHUIIMX BEUIECTB C IMOMOLIbI0 XMUMHUYECKHX (OpMynT U
CYUIHOCTh XMMHUYECKUX PEaKLUH C TOMOIIbIO XUMUYECKUX YPaBHEHUM;

* BBIYUCIIATh OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJIIDHYIO MacChl BEHIECTB, a TaKKe
MacCOBYIO JIOJI0 XMMMUYECKOTO 3JEMEHTAa B COCIMHEHUSX Ul OLIEHKH WX MPAKTUYECKOU
3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMUSI, KUCIIOTHI, COJIU;

* KJIacCCU(PULIMPOBATh OKCHU/IbI U OCHOBAHMS IO CBOWCTBAM, KMCJIOTHI M COJIU IO COCTaBY;

* ONMCBIBATh COCTAB, CBOMCTBA U 3HA4YEHHE (B MPHUPOJE U MPAKTHUECKON AESITEIbHOCTU
YeJI0BEKa) MPOCTHIX BEIECTB — KUCIOPOAA U BOJOPOa;

* 1aBaTh CPAaBHUTEIbHYIO XapaKTEPUCTUKY XUMHUYECKMX 3JIEMEHTOB M Ba)KHEHIIMX
COEIMHEHMI €CTECTBEHHBIX CEMENUCTB LIEIOYHBIX METAJJIOB U FAJIOT€HOB;

* 110J1b30BaTHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM U XUMHUYECKON TOCY101;

* IPOBOJIUTh HECJIOKHBIE XUMHUECKUE OIBITH U HAOJIOJICHHS 32 U3MEHEHUSIMH CBOWCTB
BELIECTB B IpOLIECCe MX IMpeBpallleHui; coOIoaaTh MpaBujia TEXHUKA O€30MacHOCTH MpU
MPOBE/ICHUH HAOIOICHUI U OIBITOB;

* pa3nUy4aTh OSKCIEPUMEHTAIBHO KHUCJIOTHl W MIENOYM, IMOJIB3YACh WHIUKATOPaMU;
0CO3HaBaTh HEOOXOAUMOCTh COOJIIOJICHUS Mep OE30MaCHOCTH MpH OOpAIIEHUH C KHUCIOTaMHU
U IIeJI0YaMHu.

* 2pamomuo  obpawjamscs ¢
NOBCEOHEBHOU HCUSHUL,
* 0co3Hasamo

eewecmeamu 6

Heobxo0UMocmo cobnooenus

npasusl  KON0SUHECKU  Oe30naAcCH020 NOBeOeHUsT 6
OKpYdHcaroujeli npupooHoll cpeoe;

* NOHUMAMb CMbICT u HeoOX00UMoCmb
co0O.100eHUs. npeonucaHull, npeonazaemvix 8

UHCMPYKYUAX NO UCHOIb30GAHUIO JIeKAPCMS, CPeoCcms
OBLIMOBOU XUMUU U OD.,

* UCNONL308aMb  NPUOOPEMEHHbIE  KIIOUEBble
KOMNemeHmHOCmuU npu 8bINOIHEHUU
UCCe0068AMENbCKUX NPOEKMO8 NO U3VUEHUI) CBOUCMS,
Cnocob08 NoyueHUs U pacno3HABAHUS 6eUjeCME;

* pazeusamuo KOMMYHUKAMUBHYIO
KOMNEeMeHmMHOCMb, UCHONb3YSL CPeOCmed YCMHOU U
NUCLMEHHOU KOMMYHUKAyuu npu pabome ¢ mexcmamu
yueOHUKa U OONOJIHUMENbHOU  JIUMepamypoll,
CNPABOYHBIMU MAOIUYAMU, NPOSGTAMb 20MOEHOCHb K
VBAJCEHUIO UHOU MOYKU 3PeHUss Npu  00CyHcOeHuu
Pe3YIbmamos 6blNOJIHEHHOU pabomal;

* 00bEeKMUBHO  OyeHusamv  UHpOpMAYUlo o
sewecmeax U XumMudeckux npoyeccax, KpumuyecKu
omHoCUmMbC K NCEeBOOHAYYHOU  UHopmayuu,
He0obpoco8ecmHoll pexname, Kacaroweucs
UCNONb308AHUS PA3IUYHBIX BEUECTE.

Ilepuoanyecknii 3aK0H U epUoOAMYECKasi cucTeMa XuMu4yecKux djeMeHToB JI. M. MenaeneeBa. CTpoeHue BellecTna

K koH1y 9 knacca y4eHUK Hay4dHUTCS:

* KJIacCU(PUUIMPOBaTh XMMUYECKHE 3JEMEHThl Ha METalIbl, HEMETaJUIbl, DJIEMEHTHI,
OKCHJIbl U THUIPOKCH]IBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE IEMEHTHI (Ta3bl) sl OCO3HAHMS
BAXKHOCTHU YHOPAOAOYCHHOCTH HAYUHBIX 3HaHPII>'I;

K KOHYY 9 knacca YYEHUK noaydum 603MOMNCHOCHIb
HAy4umuscs.

® OCO3HAeamv 3HAYEHUE meopemudecKux 3HAHUU
onst npaxmuuecxoﬁ oesimelbHOCmU yejloeeKka,




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

* OMHCHIBATh M XapaKTEepPU30BaTh TaOIMUHYI0O (QOpPMY NEPUOTUYECKON CHCTEMBI
XUMHYECKHUX JIEMEHTOB;

* XapaKTepu30BaTb COCTAaB ATOMHBIX SJEP U PACIPEIEICHUE YUCIA JJIEKTPOHOB IIO
NIEKTPOHHBIM CJIOSM aTOMOB XHUMHYECKHMX 3JIEMEHTOB MaJIbIX IE€PHOJOB IEPUOINYECKOU
CUCTEMBI, a TAKXKE KaJIMsl U KaJIbLIUs;

* pa3au4aTh BUJbl XUMUYECKOH CBSI3M: HOHHYIO, KOBAJICHTHYIO NOJSPHYIO, KOBAJCHTHYIO
HEMNOJIIPHYIO U METAJUIMYECKYIO;

* 1300paxkaTh UIEKTPOHHO-UOHHBIE (HOPMYJIBI BELIECTB, OOPa30BAHHBIX XMMHUYECKHUMHU
CBSI3SIMM Pa3HOT'O BUA;

* BBISIBIIATH 3aBUCUMOCTB CBOMCTB BEILECTB OT CTPOCHMSI MX KPUCTAIUINYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTEpU30BaTh XMMUYECKUE JJIEMEHTHl U MX COCOUHEHMSI HAa OCHOBE IIOJIOKEHUS
3JIEMEHTOB B IEPUOIUYECKON cucTeME U 0COOEHHOCTEN CTPOEHHS UX aTOMOB;

* OIIMCBIBATH OCHOBHBIE dTanbl OTKpbITUSA . 1. MeHaeneeBbIM IepuoInyecKoro 3aKkoHa
U MEPUOJUYECKON CHUCTEMbl XMMHYECKHX 3JIEMEHTOB, )XKM3Hb U MHOTOOOpPa3HYI0 HAaYy4HYIO
JESTEILHOCTh YYEHOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYCHUE IIEPUOJANYECKOIO 3aKOHA U
IIEPUOIUYECKON CHUCTEMBI XMMUYECKUX 31eMeHTOB /1. 1. Menneneesa;

* OCO3HaBaTh Hay4HbI€ OTKPBITUS KaK pe3yJbTaT JUIMTEIbHBIX HAOIOJCHUH, OIBITOB,
Hay4YHOU ITOJIEMUKH, ITPEOJIOJICHNS TPYAHOCTEH U COMHEHUM.

* OnucvlBams U3yyeHHvle 00BLEKMbL KAK CUCTHEMb,
NPUMEHSSL TOCUKY CUCEMHO20 AHANU3A,

* NpUMEHAMb  3HAHUS O  3AKOHOMEPHOCMSX
NepuoOUYecKoll CUCmembl XUMUYECKUX dTIeMEeHMO8 05
00vsACHeHUsL U NPedBUOeHUs. CBOUCME KOHKDEMHbIX
sewecms;

* pazeueamv UH@OOPMAYUOHHYIO KOMNEMEHMHOCHb
nocpeocmeom — yernyOnenus — 3HaHuil 00  ucmopuu
CMAHOBNIEHUSL  XUMUYECKOU  HAYKU, €€  OCHOBHBIX
NOHAMUL, NEePUOOUYECKO20 3AKOHA KAK OO0HO20 U3
BAJICHEUWUX — 3AKOHO8  NpUpoobl, a  MaKxice o
COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKU.

MHoroo0pa3ne XUMHYECKHX pPeaKiuii

K xonny 8 ki1acca y4yeHHK HayuuTcs:

* OOBSICHATh CYThb XHMHUYECKUX IMPOLIECCOB M UX MPUHIUIHAIBHOE OTJIWYHE OT
¢busnyeckux;

* Ha3bIBATh IPU3HAKU U YCJIOBUS MPOTEKAHNUS XUMHUECKUX PEAKIIN;

* YCTaHABJIMBATH NPUHAMJIEKHOCTD XUMHUYECKON PEAKLUU K ONPENEIEHHOMY THUILY IO
OJIHOMY U3 KJIacCHU()MKAIIMOHHBIX MPU3HAKOB: 1) IO YUCIy M COCTaBY MCXOJHBIX BEUIECTB U
MPOAYKTOB peaKkIUM (peakiMHu COETUHEHUs, PA3JIOKEHHs, 3aMelleHHs U oOMeHa); 2) o
BBIIEJICHUIO WJIM MOTJIONICHUIO TEIUIOTHI (Peakuu SK30TEPMHUUYECKHUE U SHIOTEPMUUECKHE);
3) M0 U3MEHEHMIO CTENCHEeH OKUCICHHS XUMHYECKHUX DJIEMEHTOB (PEaKIMH OKHCIUTEIHHO-
BOCCTAaHOBUTEINbHBIE); 4) 0 0OPaTUMOCTH Ipoliecca (peakuuu oOpaTuMble U HeOOpaTHUMBbIE);

* Ha3bIBaTh (DaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKUX PEaKIuii;

* Ha3bIBaTh (DAKTOPBI, BIUSAIOIINE HA CMEIIEHUE XUMUYECKOTO PaBHOBECHSI;

* COCTABJIATh YPAaBHEHHUS IEKTPOJIUTUYECKOW OUCCOLMALMU KUCIOT, LIEN0YEH, COJel;
MOJIHbIE M COKpALIEHHBbIE NOHHBIE YPaBHEHUS peaklMii oOMeHa; ypaBHEHUSI OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEaKLU;

* IPOTHO3UPOBATh  MPOJIYKTHI

XUMUYECKUX peaknuidi 1o (popmynaM/Ha3BaHHUSIM

K KOHUYY 8 knacca YYEHUK NOoJYyHuUnt 603MONCHOCMb
HAy4umscs.

* cocmaeisimb MOJNEKYIAIPHblE U NOJIHblE UOHHblE
YpaeHeHUs no COKpaWéHHbZM UOHHbIM YPABHEHUAM,

* NpUBOOUMDs npumepul peaxyuti,
nOOMBEPHCOAIOWUX — CYUeCmB08aHUE  B3AUMOCEA3U
MeHCOY — OCHOBHLIMU — KIACCAMU — HEeOP2aHUYEeCKUX
sewecms;

* NPOCHO3UPOBAMYb  pe3yIbmamsl  8030€UCmBuUs
DA3TUYHLIX  (DAKMOpo8 Ha  UBMEHeHUue CKOpOCmu
XUMU4eCcKou peaxkyuu,

* NPOCHO3UPOBAMb  pE3YIbmamvl  8030elCmaUs

pasiudyrnblx qbaxmopoe HA CcmeujeHue XumMudecKkozo
pasHoeecus.




HCXOJIHBIX BEIIECTB; ONPEACIIATh HCXOAHBIC BEIIECTBA MO (GopMyIamM/Ha3BaHUSM MPOTYKTOB
peaKkuuu;

* COCTaBIATh  YpPaBHEHUS  pEaKkluil,  COOTBETCTBYIOLIMX  IOCJIEAOBATEILHOCTH
(«ueroyke») MpeBpalieHui HEOPraHUYECKUX BEILIECTB Pa3IUYHBIX KJIACCOB;

* BBISIBJISITH B IPOIIECCE DKCIEPUMEHTA MPU3HAKH, CBUIAETEIBCTBYIOIIUME O MPOTEKAHWUU
XMMHYECKON PEAKIINU;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHON MaCCOBOM JI0JIE pacCTBOPEHHOTO BEIIECTBA;

* ONPENCIIATh XAPAKTEP CPEIbl BOAHBIX PACTBOPOB KUCIOT WU IIEJIOYEH MO MU3MEHEHUIO
OKpAaCKH WHJIUKATOPOB;

* IPOBOJAUTH KAUYECTBEHHbBIC PEAKIIMU, OATBEPKAAIOIINE HAIMYKUE B BOJHBIX PACTBOPaX
BEIIIECTB OT/JEIHLHBIX KATHOHOB M aHHOHOB.

MHoroo0pa3sue BelecTB

K koHn1y 9 knacca yueHUK HaAyqUTCS:

* OIPENENATh IPUHAUIEKHOCTh HEOPraHUYECKUX BELIECTB K OJAHOMY M3 H3YYEHHBIX
KJIaCCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BaHMSIM;

* ONpEAEIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (hOPMYIIBI HEOPTaHWYECKUX COCTUHEHUH IO BAJICHTHOCTSM U CTETCHSAM
OKHCJICHHMs DJIEMEHTOB, a TaKXe 3apsijiaM MOHOB, YKa3aHHbIM B TaOJHIlEe PAaCTBOPUMOCTH
KHCJIOT, OCHOBAHMII U COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHs (PU3NUECKUX U XMMUYECKUX CBOMCTB MPOCTHIX
BEUIECTB (METAJJIOB M HEMETAUIOB) U MX BBICIIUX OKCHIOB, O0pa30BaHHBIX 3JIEMEHTaMH
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIME XUMHYECKHE CBOWCTBA,
KHUCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOILIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE ISl KaXKJIOro M3 KJIaccoB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJNTH  TPUMEPHl  PEAKIHW,  MOATBEPKIAFOIINX
HEOPraHMUYECKUX BEIIECTB: OKCUAOB, KHCIOT, OCHOBAaHUI U COJIEH;

* ONPENENATh BEIIECTBO-OKUCIUTENIb U BEIIECTBO-BOCCTAHOBUTENb B OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN OalaHC ([UIs1 M3YYEHHBIX PEaKIIHii) Mo
MIPEUIOKEHHBIM CXEeMaM PEeaKIIHii;

* IPOBOJUTH  J1aDOpaTOpPHBIE  OMBITHI,
OCHOBHBIX KJIaCCOB HEOPIaHMUYECKUX BEILECTB;

* IPOBOJIUTH J1A0OPATOpPHBIE OMBITHI IO MOJYYEHUI0O U COOMpaHHMIO Ta3000pa3HbIX
BELIECTB: BOJOPOJA, KHCIOPOJA, YIVIEKHCIONO Ta3a, aMMHAaKa; COCTABJIATH YpaBHEHHUS
COOTBETCTBYIOIIUX PEAKINH.

XapakTepHble I TPyHI OKCHJIOB:

XUMHUYECKHE  CBOWMCTBA

MOATBEPKIAOMINE XUMHUYECKHE CBOWCTBA

K KOHUYY 9 knacca YHYEHUK nojydunit 603MOIAICHOCNTb
HAy4umscs.

® NPOCHO3UPOBANb Xxumudeckue ceolicmea
eeulecnie Ha OCHose Uux cocmasa u CMmpoerus,
® NPOCHO3UPpOBANb cnocobrHocm eeuecmea

NPOSGIAIMb OKUCUMETbHbIE UTU 80CCMAHOBUMENbHbLE
CBOLICMBA C YUEMOM CMmeneHell OKUCIEHUS DJIeMeHNO8,
BXO0SUUX 8 €20 COCMAs,

* GLIAGIIAMD cywecmeosanue 2eHemu4ecKkoll
83AUMOCBS3U MeANCOY BeUujeCmeamu 6 psoy:. NPoCcmoe
8ewecmeo — OKCUO — 2UOPOKCUO — COJlb;

* Xapakmepuzoeanmbv ocobvle ceolicmea
KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,;

* NpUBOOUMb  NpUMEPbl  YPAGHEHUUl  peakyuli,
nexcawux 8  OCHO8e  NPOMBIUIEHHBIX — CHOC0008
NONYYeHUs aMMUAKd, CepPHOU KUCIOmMbl, UYYSYHA U
cmanu;

* onucvieamsv  Quauveckue U XuMUYecKue
npoyeccvl,  AGIAOWUECs — YACMbIO  KPY20BOPOMA
gewecms 6 npupooe;

* OP2aHU306b16AMb,  NPOBOOUMb  VUeHUYecKue
npoekmsl N0 UCCIe008AHUIO  CBOUCME  Beujecms,

UMeEnWUX 6AIHCHOE NPAKMUYECKOE 3HAYECHUE.




YYEBHO - TEMATUYECKHWH ITAH

CopnepxaHue porpaMMbl

KomnaecTBo yacos

MPAKTUYECKHE PAOOTHI

KOHTPOJIbHBIE paOOTHI

8 K1acc

Tema 1. ITepBoHauanbHbIC
XUMHUYECKUE TOHSITHUS

17

1+1

Tewma 2. [IpocTsie BemiecTna.
Baxneiimue kinaccol
HEOPraHUYECKUX COCIMHECHHM.
KonuyecTBeHHbIE OTHOIICHHS B
XUMHH.

23

1+1

Tema 3. TUnel XUMHAYECKHAX
peakuuii. PacueTsl nmo
XUMHYECKUM YPaBHEHUSIM

1 (mpoBepouHas paboTa)

Tema 4. XuMHUUeCKHE CBOMCTBA
OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COCAMHCHUN.
I'enetnyeckas CBSI3b MEXKAY
KJIACCAaMH HEOPTaHUIECKUX
coequHeHu.( 9 u)

Tema 5, 6 Ctpoenue aroma. I13
u IICX3 JI.1. Menneneena,
XMMHYECKas CBA3b.

10

68

4+3

9 kiacc




Tema 1. Beegenue. O0mas 17 - 1
XapaKTePUCTHKA XUMUYIECKUX
9JIEMEHTOB U XUMHYECKUX
peakuuil. [lepuonuueckuii
3aKoH u [leprognyeckas
CHCTEMAa XMMHYECCKUX
anemenToB JI. 1. MenaeneeBa
Tema 2. Mertaisl 18 3 1
Tema 3. Hemeraiisl 28 3 1
Tema 4. O6001IeHNE 3HAHUK 10 | 3 - -
XUMUH 32 KypC OCHOBHOM
mkouasl. IToaroroska
rocy/1apCTBEHHON UTOTOBOM
arrecrauuu (I'MA)

Pezeps -
66

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

8 kiacce
(2 4 B HEAEIIO, BCEeTO 68 )

Tema 1 IlepBoHayaabHble XuMH4Yeckue noHaTust (17 4gacos)
[Tpeamer xumun. Bemectsa. [IpeBpamienus Bemects. Ponb xumuu B xKu3HM uenoBeka. KpaTtkue cBefieHus o HCTOPUU pa3BUTHSI XUMUU. OCHOBOIOJIOKHUKH
OTE€YECTBEHHOW XMMHUHU. 3HAKH (CUMBOJIBI) XUMUYECKHX dneMeHToB. Tabnuna J[. . MenneneeBa. Xumudeckue Gpopmyisl. OTHOCHTEIbHASI aTOMHAs U MOJIEKY-
nsipHasi Macchl. MaccoBast 107151 2JIEMEHTA B COCTMHEHUU. BAJIGHTHOCTh. OnpeiesieHrne BaJISCHTHOCTH 10 XUMHUYECKON (hopMyJie BEIIECTBA U COCTABICHUE (POPMYIT
1o BaieHTHocTH. Pusnueckue sBneHus. Pa3aenenne cmeceil. XUMHUECKHUE SIBICHUA. Y CJIOBUS U IPU3HAKU MPOTEKAHUS XUMHUECKUX peakiuil.. XUMUYECKue
YpaBHEHUS W XUMUYECKHUE PEaKIIUU.
Jemouncrpanuun. 1. Mozaenu (mapoctepxHeBbie 1 CTioapTa— bpurieda) pa3nudyHbIX MPOCTHIX U CIOKHBIX BelecTB. 2. KoMIeKIus CTeKISHHON XUMHUYeCKON
nocyzsl. 3. Komekius MaTepralioB U M31€JIMM U3 HUX Ha OCHOBE alFoMUHMS. 4. B3auMopencTBue MpaMopa ¢ KUCJIOTOM U TOMYTHEHHE U3BECTKOBOW BO/IBI.
JlaGopaTopHbIe ONBITHI.
1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAJUIMYECKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH UCTIAPEHHSI BOJIBI, OJIEKOJIOHA M STUJIOBOTO CIHPTA ¢ (PUIBTPOBAIBLHONU OyMarw.
IIpeameTHbIE pe3yJbTaThl 00yUYEeHUS
VYyammiics OJKEH ymems:
® HCIIOJIK30BATh MPHU XAPAKTEPUCTUKE BEIICCTB MOHITHS: «aTOM», «MOJIEKYIIa», «XUMUUECKHUH DJIEMEHTY, «XUMUIECKUN 3HAK, UM CHUMBOJID», «BEIIECTBOY,
«IPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY», «CBOWCTBA BEIIECTBY, «XXUMHUECKHUE SIBICHUSY, «(DUINIECKUE IBICHUSY, «KOD DPUITUEHTHI», «MHICKCHIY,
«OTHOCHUTENIbHAs aTOMHAs Maccay, «OTHOCUTEIbHAsI MOJIEKYJIIpPHAs MAaccay, «MAaccoBasi 10J1s JJIEMEHTA;
e 3HATh: IPEAMETHI H3YUYEHHUS €CTCCTBEHHOHAYYHBIX JUCIMILIMH, B TOM YHCIie XUMuUH, xumudeckre cumBobl: Al, Ag, C, Ca, Cl1, Cu, Fe, H, K, N, Mg, Na,



O, P, S, Si, Zn, ux Ha3BaHuUs U NPOM3HOLICHHE; KIIACCU(UIIPOBATH BELIECTBA [T0 COCTABY Ha IMPOCTHIC U CIOXKHBIC; Pa3IndaTh: TeIa U BEIIECTBA;
XMMHYECKHH 3JIEMEHT U IPOCTOE BEIIECTBO;

OIKCHIBATH: (POPMBI CYIIECTBOBAHUS XUMUYECKUX IEMEHTOB (CBOOOHbIE aTOMBI, IPOCTHIE BEIIECTBA, CIIOKHBIC BEIIECTBA); TAOIHMUHYIO0 (hopMy
[Teproandeckoii CHCTEMbl XUMUYECKUX 3JIEMEHTOB; ITOJIOXKEHHUE eMenTa B Tabnune J1. 1. MenzaeneeBa, UCTIONb3ys HOHATHS «IIEPUO, «TPYIIIIay,
«TJIaBHAS TIOATPYIIIAy, «II0O0YHAsI OATPYIINA; CBOWCTBA BEIIECTB (TBEPABIX, KHUIKUX, Ta3000pa3HbBIX);

OOBSACHSATH CYITHOCTh XMMUYECKHUX SIBJICHHUH (C TOUKU 3PEHHSI aTOMHO-MOJICKYJISIPHOTO YUEHHS) M UX NPUHIUIHATBHOE OTJINYNE OT (PU3NYECKUX SIBICHUN;
XapaKTepHU30BaTh: OCHOBHBIC METO/IbI N3yYCHHUS €CTECTBEHHBIX TUCIUIUIMH (HAOII0ACHUE, SKCIIEPUMEHT, MOJCITMPOBAHNE); BEIIECTBO 110 €r0 XMMUYECKOU
(dbopmMyIie coryIacHO IIaHy: Ka4eCTBEHHBIH COCTaB, THII BEIIECTBA (IIPOCTOE MU CI0KHOE), KOJIMYECTBEHHBIH COCTAaB, OTHOCUTEIIbHAS MOJIEKYIISIpHAs
Macca, COOTHOILIEHHE MacC JIEMEHTOB B BEILIECTBE, MACCOBBIE JOJIM AJIEMEHTOB B BEIIECTBE (JIJIs1 CJIOKHBIX BELIECTB); POJIb XUMUU (ITOJOKUTEITBHYIO U
OTPHUIATENBHYIO) B )KHM3HU YEJIOBEKA, apT'yMEHTHPOBATh CBOE OTHOLICHUE K 3TOM Mpodieme;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO JIOJ0 XUMUYECKOTO JIE€MEHTa B COSMHEHUSX;

IMPOBOAUTH Ha6J'IIOI[eHI/I$I CBOMCTB BCILICCTB U ﬂBJIeHI/If/'I, MMPOUCXOAAIIHNX C BCHICCTBAMU,

coOJIr01aTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MIPU MPOBEICHIH HAOIIOACHUH 1 Ta00paTOPHBIX OIBITOB.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI
Ydamuucs JOJKEH ymems:

OTIpeNeNATh IPOOJIEMBI, T. €. YCTAHABIMBATH HECOOTBETCTBHE MEXKTY KEJIAEMBIM H JICHCTBUTEIILHBIM;

COCTaBJISITH CJIOXHBIH IUIaH TEKCTA;

BJIaZIETh TAKUM BHJIOM HM3JIOKEHUS TEKCTA, KaK MIOBECTBOBAHKE; IO PYKOBOJICTBOM YUHUTENSI IPOBOUTH HEMIOCPEACTBEHHOE HAOIIIOICHHE;

1O/ PYKOBOJICTBOM YYHUTENS OPOPMIIATE OTYET, BKIFOYAIOIIMH OMMCaHue HAOIIOICHHUS, €70 Pe3yIbTaTOB, BHIBOIOB;

UCIIOJIb30BaTh TAKOM BHJI MBICIIEHHOT'O (M€aJIbHOT0) MOAETHPOBaHMS, KaK 3HAKOBOE MOJICIMPOBaHME (HAa MPUMEPE 3HAKOB XUMHUECKUX JIEMEHTOB,
XUMHUYECKUX opMyI);

UCTIOJIB30BaTh TAKOH BHJI MaTEPHAIBHOTO (ITPEIMETHOTO) MOJIEIIMPOBAHUS, KaK (PH3MUECKOE MOJEIMPOBaHIE (Ha IPHIMEPE MOJICITUPOBAHUS aTOMOB U
MOJIEKYI);

HOJy4aTh XUMUYECKYI0 HH(POPMAIIUIO U3 pa3IMYHbIX HCTOYHUKOB; ONPENENIATh OOBEKT U ACMEKT aHaJIM3a U CUHTE3a; ONPeIeNIATh KOMIIOHEHThl 00bEKTa B
COOTBETCTBHH C aCIIEKTOM aHAJIN3a U CHHTE3a;

OCYILECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCaHNe KOMIIOHEHTOB 00BEKTa;

OTIpeNieNATh OTHOLIEHUS 00BEKTa C IPYTMMHU OOBEKTaMU; ONPEEIIATh CYIECTBEHHbIE TPU3HAKH OOBEKTA.

BaJIEHTHOCTh. Onpe/ieNieHre BaJIEHTHOCTH 110 XUMHUYECKOH (hopMyJie BEllecTBa H COCTaBICHUE (POPMYII IO BAJIEHTHOCTH.

IIpakTnueckas padora Nel IlpaBuia TexHuKu 6e30macHOCTH MpH paboTe B XuMudyeckoM kabunere. [Ipuemsl oOpaienus ¢ 1abopaTOpHEIM 000PYAOBAHUEM U
HarpeBaTeIbHBIMU TPUOOpaMu

IIpakTnyeckas padora Ne2 HaGmroneHus 3a U3MEHEHUSIMH, TPOUCXOSAIIUMHU C TOPSILEH CBEUYOH U UX ONHCAHUE.

IIpakTnyeckas padora Ne3 AHanu3 NOYBBHI

IIpeaMeTHbIE pe3yabTATHI 00Y4eHUS

Yyamuiicst JOJIKEH ymems:

oOpamiatbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU MPUOOPAaMHU B COOTBETCTBUU C MPaBUJIAMH TEXHUKH O€30MaCHOCTH;
BBITOJIHATH MPOCTEHIINE TPUEMBI pabOTHI € JIAOOPATOPHBIM 000PYIOBAHUEM: JTAOOPATOPHBIM IITATUBOM; CIIUPTOBKOIA;



e HalII0aTh 32 CBOWCTBAMU BEIIECTB U SBICHUSIMU, IPOUCXOAIIMMU C BEILIECTBAMU;
® OIUCHIBAaTh XUMUYECKHI1 SKCIIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOIO (PYCCKOT0 WJIM POAHOIO) SI3bIKA U SI3bIKA XUMUHU;
e JlenaTh BBIBOBI IO Pe3yJibTaTaM MPOBEACHHOIO HKCIIEPUMEHTA;
® TOTOBHUTbH PAaCTBOPHI C OINPEAEICHHON MAaCCOBOH /10J1€i paCTBOPEHHOrO BEIIECTBA;
® [PUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEIIECTBA.
MeTtanpeaMeTHbIe pe3ynbTaThl 00yUeHHs
e VYyamuiics JOJKEH ymems.
® CaMOCTOSATENBHO HCIIOIB30BaTh OMOCPEIOBaHHOE HAOIIOICHHE.

Tema 2. IIpocThie BellecTBa. BaskHelIe Kjaacchbl HEOPraHHYECKHX coeauHeHuii (23 1)
[Tpocteie BemecTBa-mMeTasuisl [IpocTrie BenecTBa-HEMETAIIIbl, X CpaBHEHHE ¢ MeTaiuiamMu. Ajutotponus. KomudecTBo Bemecta. MomsipHbI 00beM razoodpas-
HBIX BellecT.B Pemienne 3a1a4 ¢ UCMOIb30BaHUEM MOHITHH «KOJIMYECTBO BEUIECTBAY, «IIOCTOSIHHASA ABOTaIpO», «MOJISIPHASI Maccay, «MOJSPHBIA 00BEM ra30B»
JdemoHcTpanmu.
7.Ilonyuenue o30Ha.
8.006pa31sl 6eoro u ceporo 0JIoBa, 0eIoro U KpacHoro gocdopa.
9.HekoTopbie MeTaIbl 1 HEMETAILIBI C KOJIMYECTBOM BellecTBa 1 MoJb. MosipHBII 00beM ra3000pa3HbIX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
6. O3HaKOMJICHHE C KOJUIEKIIUEH METAIIJIOB.
7. O3HaKOMJIEHHE C KOJUIEKLIUENH HEMETAJLIOB.
IIpeameTHbIe pe3yabTaThl 00y4eHUs
Yyamuiicst JOJKEH ymems:
® HCIIOJIB30BaTh MIPU XAPAKTEPUCTUKE BEIIECTB MOHATHS: «METAJIBIY, «INTACTUYHOCTBY, «TETJIONPOBOIHOCTBY, «3JIEKTPOIIPOBOIHOCTDY, «HEMETAILIBIY,
«@JUIOTPONUS», «aJUIOTPOIHBIE BUTOM3MEHEHUS, UITU MOTUDUKALIAN Y
ONKUCHIBATH MOJIOKEHHUE DJIEMEHTOB-METAILIOB M 3JIEMEHTOB- HEMETAIUIOB B [lepuoanyeckoil cucreMe xumudeckux 3nemeHToB 1. 1. Menaeneena;
KJIaccu(UIIUPOBATh MPOCTHIE BENIECTBA HA METAJUIBI U HEMETAILIBI, DJIEMEHTHI,
OTIpeNeNATh MPUHAJIC)KHOCTh HEOPTAaHMYECKHX BEIIECTB K OJTHOMY M3 M3yYSHHBIX KJIaCCOB — METAJUIBI M HEMETAaJLIBL;
JIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHHS IMMPOCTHIX BEHIECTB HA METAJUTBI M HEMETAaJLIBL,
XapakTepu3oBaTh o01IHe (U3nIecKre CBOWCTBA METAJIIIOB; YCTAaHABIMBATH IPUUMHHO-CIICCTBEHHBIE CBSI3U MEXAY CTPOSHHUEM aTOMa M XUMHUYECKOU
CBSI3bI0 B IPOCTHIX BEILIECTBAX — METAJlJIaxX M HeMeTaslax;
00BSACHATH MHOTOOOpa3He MPOCTHIX BEHIECTB TAKUM (DAKTOPOM, KaK aJuIOTPOIUS;
OIMCHIBATH CBOMCTBA BENIECTB (Ha MpUMeEpax MPOCTHIX BEMIECTB —- METAIIIOB U HEMETAILIOB),
COOITIO/IATh TIPaBHJIa TEXHUKH O€30MTACHOCTH MPH IPOBEICHUH HAOIIOICHUN 1 TaOOPaTOPHBIX OIIBITOB;
UCTIOJIB30BAaTh TPH PEIICHUH PACYETHBIX 33124 MOHITHS: «KOJHYECTBO BEIIECTBA», «MOJIbY, «IIOCTOSTHHAST ABOTaIpO», «MOJISIPHAS Maccay, «MOJISIPHBIN
00BEM Ta30BY», «KHOPMAJIBHBIEC YCIOBHSY;,
® [IPOBOJAUTH PACUETHI C UCIIOIB30BAaHUEM MOHATHIA: «KOJIMYECTBO BEILIECTBA», «MOJISIPHAsI MAacca, «MOJISIPHBIH 00BbEM ra30B», «IIOCTOSIHHAsE ABOTaipoy.
MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs
VYyamuiics OJKEH ymems.



® COCTaBJIATH KOHCIIEKT TCKCTA,

® CaMOCTOSITEIIBHO MCITOJIh30BaTh HETIOCPEACTBEHHOE HAOIIOICHNE; CAMOCTOSITEIIHHO 0OPMIIATh OTYET, BKIIOYAIOIIUN OMTMCaHuEe HAOIOACHHS, €TO
pEe3yIbTaTOB, BHIBOJIOB;
®  BBIIOJHATH MOJHOE KOMIUICKCHOE CPaBHCHHE; BHIIIOJIHATH CPAaBHCHHE 110 aHAJIOTHH.
Crenenp okucieHus. OCHOBbI HOMEHKJATypbl OMHapHbIX coenuHeHud.  Oxcuabl OcHoBanus. Kucnorel. Conm Kak MPOU3BOJHBIE KHUCIOT M OCHOBAHHWU.
AMophHBIE U KpUCTAIUTMYECKHE BelecTBa. YnucThie BelecTBa U cMecu. MaccoBass U 00beMHasl JJ0JIM KOMIIOHEHTOB B cMeCH. PacueTsl, CBS3aHHBIE C TIOHITHEM
«osi». O00OIIEeHHE U chucTeMaTH3alus 3HaHui 110 TeMe «CoeIMHEHNS XUMUYCCKUX JIIEMCHTOB.
Kontponbras padota 2. [Ipocthie BemnecTBa. CoeIMHEHNS XUMUYECKHUX DJIIEMEHTOB.
JdemoHcTpanmu.
10. O6pa31bpl OKCHIOB, KUCIIOT, OCHOBAHUM U COJICH.
11. Mojaenu KpucTaJUNIMYeCKUX PEIIeTOK XJI0puaa HaTpus, anmasa, okcuaa yriaeposa (IV).
12. KucnoTHO-1IEI0YHbIC HHIUKATOPBI, U3MEHEHNE UX OKPACKU B PA3INYHBIX Cpe/ax.
13. YHuBepcalbHbIN HHIUKATOP U H3MEHEHHE €0 OKPACKHU B PA3IIMIHBIX CPEIaXx.
14. Ikana pH.
JlaGopaTopHbIe ONBITHI.
8. O3HaKOMJICHHUE C KOJIJICKIIMEH OKCHJIOB.
9. O3HaKOMJIEHHE CO CBOMCTBAMHU aMMHUaKa.
10. KauecTBeHHas peakuus Ha yIIEKUCIbIH ras.
11. Onpenenenue pH pacTBOpOB KUCIOTHI, IIET0YH U BOJBIL.
12. Onpenenenue pH AMMOHHOTO U S0JI0YHOTO COKOB Ha Cpe3e MIIOI0B.
13. O3HaKoMIIEHHE C KOJIJIEKIIHEH COJIeH.
14. O3HaKOMIIEHHE C KOJIJIEKI[MEH BEIIECTB C pa3HbIM THIIOM KPUCTAIIIMYECKON pemeTKu. M3roroBnenne Moenei KpucTalIn4eCKiX PEemeToK.
15. O3HakomIIeHHE ¢ 00Pa31[OM FOPHON MOPO/IBIL.
IIpenmeTrHblie pe3yJibTaThl 00yUYeHH S
VYyamuiicst JOJKEH ymems:
® JICMOJB30BaTh MPHU XaPAKTEPUCTUKE BEIIECTB MOHATHUS: «CTEMIEHb OKUCIICHUS», «BATEHTHOCTHY, OKCUIBI», KOCHOBAHUS», (ILETOUYN, «KaueCTBEHHAs
peaKIusy», KMHIUKATOPY, KKUCIOTHIY, «KHCIOPOACOIEPKAIINE KHCIOThI», «0eCKUCIOPOIHBIE KIUCIOThI), «KUCIOTHAS Cpeaay, «IeI0YHas Cpeiay,
«HeWTpanpHas cpefay, «imkana pHy», «commny, «amopdHbIe BEIIECTBA», «KKPUCTATUTMYECKUE BEIIECTBA», KKPUCTATIIINYECKAs PEIIETKa, KMOHHAs
KpUCTAJITTNYECKasl pEIIeTKa, «aTOMHAsI KpUCTAITNYeCcKas PelIeTKay, «MOJEKYIspHast KpUCTATNYecKas pelieTkay, «MeTaJuTnuecKas KpUCTaTnaecKast
peIIeTKa, «KCMECH»;
e KJaccUPHUIMPOBATH CIOKHBIE HEOPTraHMYECKHE BEIIECTBA [0 COCTABY HA OKCHUIbI, OCHOBAHUS, KUCIOTHI U COJIM; OCHOBAHHUS, KHCIOTHI M COJIH TI0
PacTBOPUMOCTH B BOJIE; KHCIOTHI IO OCHOBHOCTH U COJIEPKAHUIO KHCIOPO/a;
® ONpEenemsATh MPUHAIJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB K OAHOMY M3 U3YYCHHBIX KJIACCOB (OKCHIBI, JIETYYHE BOJIOPOIHBIC COSTUHEHMSI, OCHOBAHUS,
KHCJIOTBI, COJTH) 110 (hOpMYIIE;
® OIHKCHIBAaTh CBOMCTBA OTJENBHBIX MPEICTABUTENCH OKCUAOB (Ha MPUMEpPE BOABI, YIIIEKHCIOTO ra3a, HeTalleHO!H U3BECTH), JIETYUYHUX BOJOPOIHBIX
COeMHEHMH (Ha MpUMepe XJIOPOBOAOPOIa M aMMHUaKa), OCHOBaHUH (Ha pUMepe TUAPOKCUIOB HATPHSI, KallUsl M KAJIbILIKA), KUCIOT (Ha IPUMEpe CEPHOI
KHUCJIOTBI) U COJIEH (Ha IpUMeEpEe XJIOpU HAaTpusl, kKapOoHaTa Kaabius, Gpocdara kanbmus);
® OIpEAeNsITh BAICHTHOCTh U CTETICHh OKUCIICHHS SJIEMEHTOB B BEIIECTBAX;



COCTaBJIATH (GOPMYJIbI OKCUIOB, OCHOBAHUM, KUCJIOT U COJIEH M0 WIIJICHTHOCTSIM U CTENICHSIM OKHCIICHUS 3JIEMEHTOB, a TaKXKe 3apsA1aM HOHOB, YKa3aHHBIM B
Ta0IUIEe PACTBOPUMOCTH KHUCIIOT, OCHOBAHUHN U COJIEH;

COCTaBJIATh Ha3BaHUs OKCHUJOB, OCHOBaHHﬁ, KHCIIOT 1 COJIefl; CpaBHUBATb BAJICHTHOCTb U CTCIICHb OKUCIICHUSA; OKCHU/IbI, OCHOBAHUAA, KUCJIOTBI U COJIMA 1O
COCTaBY;

UCIIOJIb30BaTh TaOIUILy pACTBOPUMOCTH JIJISl OIIPEIeICHHsI pac- MIOPUMOCTH BEILIECTB;

yCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEX/1y OKCHJIOM M THAPOKCUIOM U HA00OPOT; MPUUUHHO-CIIECACTBEHHBIE CBSI3U MEX/ly CTPOCHHEM aTOMa,
XUMHYECKOH CBSI3bIO M TUIIOM KPUCTAILTUYECKON PEIIETKH XMMHUYECKUX COCTUHEHHIH;

XapaKTepU30BaTh aTOMHBIEC, MOJICKYJISIPHbIC, HOHHBIE METAUIMYECKUE KPUCTAUNIMYECKHUE PEUIETKU; CPEy pacTBOpa ¢ MOMOIIbI0 mKaibl pH;

IIPUBOAUTH IIPUMEPHI BELIECTB C Pa3HbIMU TUIIAMU KPUCTAJUIMYECKOU PELIETKH;

MMPpOBOAUTH Ha6JHOI[eHI/I$I 3a CBOMCTBaMHU BCIICCTB U ABJICHHUAMMU, IIPOUCXOAAIIUMHU C BEHICCTBAMU,

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU MpU MIPOBEICHUH HA0IIOICHUN U OIBITOB;

UCCJIEIOBATh CPEY PacTBOPA C IOMOIIbIO HHAUKATOPOB; SKCIIEPUMEHTATIBLHO Pa3INuaTh KUCIOTHI U IIETI0YH, MOIb3YSICh UHIUKATOPAMU;

UCIIOJIb30BATh MPU PEILICHUH PACUETHBIX 3a/1a4 MOHATHS «MAacCO- Uas JA0Js SJIEMEHTA B BELIECTBEY, «MAcCOBAasi J0JIsl PACTBOPEHHOTO BEIIECTBAY,
«00beMHas1 10151 ra3000pa3HOTO BEIIECTBAY;

MIPOBOJIMTH PACUETHI C UCTIOIB30BAHUEM ITOHSATHH «MACCOBasl IOJIS SJIEMEHTA B BEIIECTBEY, «MACCOBAs OIS PACTBOPEHHOTO BEIIECTBAY», «OOBEMHAS JTOJIS
ra3000pa3HOro BEIIECTBAY.

MeTaHpeI{MeTHHC PE3yJIbTAaThbl O6y‘IeHI/I${

VYyamuiicst JOJKEH ymemy.

COCTaBJISITh HA OCHOBE TEKCTA TAOJMUIIbI, B TOM YHUCIIE C MpuMeHe- 11 HeM cpenctB U KT;

MOJT PYKOBOJICTBOM YUYHUTEIsl MPOBOAUTH OMOCPEIOBAHHOE HAOIIOICHHUE;

MOJ1 PYKOBOJICTBOM yUYHUTEINsE OPOPMIISITh OTYET, BKIIOYAIOIINIA OMHCAaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BBIBOJIOB;

OCYIIECTBIISATH HHAYKTUBHOE 00001TIeHHEe (0T EAMHIUYHOTO IOCTOBEPHOTO K 00IIEMYy BEPOSITHOCTHOMY), T. €. OMPEeNATh 00II1e CYIIeCTBEHHbIE TPU3HAKH
IBYX U Ooyiee 00BEKTOB M (PUKCUPOBATH X B (hOpME MOHSITHSI UITH CYKJICHUS;

OCYIIECTBIISTh JeAYKTUBHOE 000011eHNE (TTOABEACHUE €AMHNY- , HOTO JOCTOBEPHOTO MO 00111€e JOCTOBEPHOE), T. €. AKTYAIM3UPOBATH MOHITHE WU
CYXKJIEHHE, U OTOXICCTBIISTh C HUIM COOTBETCTBYIOIIME CYIIECTBEHHBIE MPU3HAKKA OJHOTO WK OoJiee 00BEKTOB; ONPELISTh ACEKT KilacCuuKaImu;
OCYILIECTBIATH KiIacCu(PUKAINIO;

3HaTh U UCIOJIB30BaTh Pa3InYHbIe (OPMBI NIPEACTABIECHUS KIaCCU(PUKALIUU.

[IpakTuueckas paboraNe3 ««lIpuroroienue pactBopa caxapa ¢ 3aJJaHHONH MacCOBOH J0J€i»
[IpenmeTHbie pe3yabTaThl 00yUSHHS
VYyamuiicst JOJKEH ymems:

oOpamiatbcs ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU MPUOOPaMHU B COOTBETCTBUU C MPaBHJIAMH TEXHUKH O€30I1aCHOCTH;
BBITMOJIHATH MPOCTEUIINE TPUEMBI PA0OTHI C TaOOPATOPHBIM 000PYA0BaHUEM: JTA0OPATOPHBIM LITATUBOM; CTUPTOBKOM;

Ha0JII0/1aTh 32 CBOMCTBAMHU BELIECTB U SBJICHUSMU, IPOUCXOAAIIMMU C BEILIECTBAMU;

ONKCHIBATh XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOI0 MJIM POJHOTO) S3bIKA U SI3bIKA XUMHUU;

JIeJIaTh BBIBOJIBI 10 pe3ysbTaTaM MPOBEJECHHOIO SKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C ONIPEACICHHON MAacCOBOM J10JI€H PACTBOPEHHOTO BEIIIECTBA;

IPUTOTOBUTH PACTBOP U PACCUUTATh MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEILIECTBA.



MertanpeamMeTHbIe pe3ybTaThl 00yUeHUS
e VYyamuiicsi JOJKEH ymeny.
® CaMOCTOSITETTFHO HCIIOJIb30BAaTh OTIOCPEIOBAHHOE HAOIIOICHHE.

Tema 3. Tunbl XMMHYECKHX peakmuii. Pacyerbl mo XUMHYEeCKHM ypaBHeHHAM. (9 4.)
3aKOH COXpaHEHHUs MaCChl BEUIECTB. XMMUUYECKHE YpaBHEHHs. PacueTsl Mo XuMHUUYeCcKUM ypaBHeHUsIM. Peakuuu paznoxkenus. [loHSITHE O CKOPOCTH XUMUYECKOU
peaKkiuu 1 KaTalnu3aTopax.
Peakuuu coequnenus. Lenouku nepexonoB. Peakunu 3amenienus. Psj akTHBHOCTH METaJIOB.
Peakiiun oomena. [IpaBuiio beprosie . TUIbI XUMHUYECKUX peaKIuii Ha IpuMepe CBOKMCTB BoJibl. [loHsTHE O THApOIH3E.
Konrponsnas padora Ne 3 «3MeHeHHsI, TPOUCXOISIINE C BELIECTBAMUY
JdemoncTpanuu.
15. IIpumeps! Gu3ndecKux sBICHUI: a) TUIaBlieHne napaduHa; 6) BO3rOHKA HO/Ia WK O€H30MHON KUCIIOTHI, B) PACTBOPEHUE OKPAIICHHBIX COJICH; T)
G dy3us IyMUCTHIX BEIIECTB C FOPSAIICH TaMIIOYKH HaKaTuBaHUSI.
16. Ipumepsr xumuueckux siBinenuit: 1) ropenne marams, ¢pocdopa; 6) B3anMoeiicTBUE COJISTHOM KUCIIO- Thl ¢ MPAMOPOM HJTM MEJIOM; B) MOJTy4eHHE
ruapokcuaa menu (11);
I) pacTBOpeHUE MOTYYEHHOTO TUAPOKCHIA B KACIOTAX; 1) B3aumoiericTBre okcuaa Meau (I1) ¢ cepHoli KMCIIOTOM Mpy HarpeBaHUU; C) pa3IoKEHUE IEpMaHTaHaTa
KaJust; %K) pa3iokKeHne MepoKCcHia BOJOPOAa ¢ MOMOIIbIO JUOKCH/IAa MApTaHIla U KaTana3bl KapTodens Wik MOPKOBHU; 3) B3aUMOJICHCTBIE pa30aBIeHHBIX KUCIIOT C
MeTaJlJIaMHu.
JlabGopaTopHble ONBITHI.
16. IlpokanuBaHue MeIU B INIAMEHU CIIUPTOBKHU.
17. 3amenienrie Meau B pactBope xiopuaa meau (II) xemneszom.
IIpenmeTrHble pe3yJibTaThbl 00yUeHHs
VYyammiics NOJKEH ymems:
® JCHOJb30BaTh MPU XapaKTEPUCTUKE BEIECTB MOHATHUS: «IUCTHILIALND?, «IEPETOHKAY, «KPUCTAIIIU3ALINS, «BbIIIAPUBAHUEY, «PUIBTPOBAHUEY, «BO3TOHKA,
WK cyOIMMaIus», «OTCTauBaHUE», «IEHTPUPYTUPOBAHUEY, «XUMHUUECKAs peaKLUs», «XUMUUYECKOE YPABHEHUEY, «PEAKIIUU COSIUHEHUS», «PEaKIIUU
Pa3IOKEHUSN», «PEAKIUU OOMEHAY, «PEaKIUU 3aMEIICHHS, «PEAKIIUU HEUTpAIU3aIUN», <«9K- OTEPMUYECKHIE PEAKIIUN», «OHI0TEPMHUUECKHUE PEAKIIUN,
«peaKLUU TOPEHUSD», «KaTaIU3aTOPbD», «PEPMEHTHIY», «OOpAaTUMBIE PEAKLIUNY, KHEOOPATUMBIE PEAKIIUN», «KATATUTUYECKHE PEaKun»,
*'MeKaTaTUTUYECKUE PEAKLIUNY, P AKTUBHOCTU METAJUIOBY, «TUIPOJIN3Y;
yYCTaHABJIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBA3U MEXKIY (PHU3HMUECKMMH CBOMCTBAMH BEILIECTB U CIIOCOOOM pa3ieleHHs CMecei;
OOBSACHATH 3aKOH COXPAaHEHUSI MacChl BEIIECTB C TOUKU 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS;
COCTaBJISITh YpaBHEHUS! XUMUYECKUX PEaKIMil HA OCHOBE 3aKOHA COXPAHEHUS MACChl BEILIECTB;
OIMCHIBATh PEAKIIMU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 MJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;
KIIACCU(PUITUPOBATH XUMUYECKUE PEAKIIUU TIO YUCITY U COCTaBY UCXOIHBIX BEIIECTB M MPOJYKTOB PEAKIIUU; TEIUIOBOMY 3P (DEKTyY; HAMIPABICHUIO
MPOTEKAHUS PEAKIMK; YYaCTHIO KaTalu3aTopa;
® JCMOJIb30BaTh TAOIHILY pACTBOPUMOCTH ISl OIIPEIETICHHSI BO3MOXXHOCTH MPOTEKAHUs PEaKIi 0OMEHa; AIEKTPOXUMUYECKUH psJl HANPs>KEHU I
(aKTUBHOCTH) METAJUIOB ISl ONPEIeNIEHUsI BO3MOKHOCTH MPOTEKaHUsI peaklnii MeX Iy MeTa/lslaMU U BOJIHBIMH pacTBopa-
® MU KHCJIOT M COJICH;
e HaOIIOIATh M OMKUCHIBATH IPU3HAKHU M YCIIOBHUS TCUCHUSI XMMHUECKHUX PEAKIIHNii, IeNIaTh BEIBOJBI HA OCHOBAHUY aHAIIM3a HAOIIOICHUH 32 DKCIIEPUMEHTOM;



® IPOBOAUTH PACUYCTHI 10 XUMHUYCCKUM YPAaBHCHUAM Ha HAXOXKJACHUC KOJIMYCCTBA, MaCChI NI obbeMa IpoaAYKTa p€aKIMU 10 KOJINYCCTBY, MaCCC UIIN 06’I>CMy

HCXOJIHOTO BEILIECTBA; C UCIOIB30BAHUEM MOHSITHS «0JIs1», KOT/1a HCXOJHOE BEIIECTBO AAHO B BUJIE pACTBOPA C 3aJaHHOM MACCOBOM J0JIEeH
PacCTBOPEHHOTO BEIIECTBA MJIM COJACPKUT OMPEACIICHHYIO JOJII0 PUMECEH.
MeTanpeamMeTrHble pe3yJibTaTbl 00y4eHUs
Yyamuiicst 10JKEH ymems:
® COCTaBJISITh HA OCHOBE TEKCTa CXEMBbI, B TOM uncie ¢ npumeHeHueM cpeacts UKT;
® CaMOCTOSTENHHO OOPMIISTH OTYET, BKIFOUYAIOLIUI OMMCaHNe SKCIIEPUMEHTA, €ro Pe3yIbTaTOB, BEIBOJIOB;
® JCMOJIb30BaTh TAKOW BUJ MBICICHHOTO (M]I€AIbHOT0) MOJICIMPOBAHMS, KaK 3HAKOBOE MOJICIIUPOBaHKE (Ha MPUMEPE YpaBHEHUN XUMHUECKUX PEaKIIUii);
® pa3nuyaTh 00bEM U COJEpKAHUE MOHATUH; pa3InyaTh POJOBOE U BUAOBOE MOHATHUS; OCYIIECTBISATH POJAOBUIOBOE ONpECICHUE MTOHATUH.
[TpakTrueckas padota No4 «IIpu3HaKy XUMUUYECKUX PEAKIIUNA U UX KJIaCCU(DUKAIUSY
[IpenMeTHbIC pe3yabTaThl 00YICHUS
Ydamuucs JOJKEH ymems:
e oOpamaThcs ¢ 1abopaTopHBIM 000PYAOBAaHUEM U HArPEBATEIbHBIMU MPUOOPAMU B COOTBETCTBUU C MIPAaBUIIAMU TEXHUKU O€30MaCHOCTH;
BBITIOJTHATH MPOCTEUIITHE MPUEMBI PA0OTHI C TaOOPATOPHBIM 000PYIOBaHUEM: JTAOOPATOPHBIM IITATHBOM; CITUPTOBKOM;
HAOJI0/IaTh 32 CBOMCTBAMHU BEUIECTB U SBICHUSMU, IPOUCXOAAIINMU C BEIIECTBAMU;
OMKCHIBATh XUMUYECKUH IKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;
JienaTh BBIBOJIBI 10 PE3yJibTaTaM IMPOBEIEHHOIO SKCIIEPUMEHTA;
TOTOBHUTH PACTBOPHI C OIPEIETICHHON MaCCOBOM J10JIe paCTBOPEHHOTO BELIECTBA;
® [IPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO 100 PACTBOPEHHOI'O B HEM BELIECTBA.
MeTtanpeaMeTHbIe pe3ynbTaThl O0yUeHHS
e VYyamuiics JOJKEH ymemy.
® CaMOCTOSITENTFHO HCIIOJIb30BaTh OMOCPEI0BAHHOE HAOIIOIEHHE.

Tema 4. Xumnuyeckue CBOHWCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX coeArMHeHHH. ['eHeTHUYeCKasi CBSA3b MEKIY KJIACCaMM

HEOPraHuYecKux coequHeHuii.(9 )
Kucnotsr: knaccudukaius u cBoiictBa OcHoBaHuUs: KiaccupuKaius U cBoiicTBa. Okcuabl: kiaccuukanus u cBoctBa. Conn: kjaaccuuKaius U CBOMCTBA.
I'enetnueckas CBSI3b MEXKAY KJacCaMH HEOPTaHUYECKHUX BEIIECTB.
Kontponbnas padota Neod
JdemMoHcTpanuu.
17. UcnpiTaHue BEIECTB U UX PACTBOPOB HA AJIEKTPONPOBOJIHOCTD,
18. 3aBUCHUMOCTH AIIEKTPOMPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPAIIHH.
19. JIBmkeHHEe OKpAIIEHHBIX HOHOB B 3JIEKTPHUIESCKOM TIOJIE.
20. B3aumMoeiicTBre IIMHKA C CEPOM, COSIHOM KucioToi, xiaopumom meau (11).
21. l'opeHue Marausi.
22. B3aumojieiicTBUE XJIOPHOM U CEPOBOIOPOIHON BOJIBI.
JlaGopaTopHbIe ONBITHI.
18. BzaumopeiicTBre pacTBOPOB XJIOPHIA HATPHUS U HUTpaTa cepedpa.



19.
20.
21.
22.
23.
24.
25.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[TonydyeHnue HepacTBOPUMOTO THAPOKCH]IA U B3aUMOJICHCTBHUE €0 C KUCIOTaMHU.
Bs3anMoelicTBUE KUCIOT C OCHOBAHUSIMU.

BzaumopaeiicTBHE KHCIOT ¢ OKCHAAMU METAIIOB.,

BzanmoneiicTBHE KUCIOT ¢ METalJIaMH.

BzaumogeiicTBHE KHUCIIOT C COJISIMH.

BzanmoneiicTBre menodeii,c KUCIOTaMH.

BzaumogeiicTBre 1Ieno4ueii ¢ OKCHIaMU HeMeTauioB. B3auMoaelicTBre mea04yei ¢ COISIMH.
[TonydyeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUU.

BianmojeiicTBrie OCHOBHBIX OKCHOB C KMCJIOTAMHU.

Bs3auMoelicTBEe OCHOBHBIX OKCHJIOB C BOJOM.

BzanmojeiicTBre KUCIOTHBIX OKCHIOB C IICIOYaAMH.

B3aumonelicTBre KUCIOTHBIX OKCHUZIOB C BOJIOH.

BsauMozeiicTBre colei | KHCI0TaMH.

B3aumoneiicTBue coiiell ¢ neIo4yaMu.

BzaumogeiicTBHe Ccoleii ¢ CONSIMMU.

B3aumoseiicTBre pacTBOPOB COJIEH C METallIaMU.

IIpeaMeTHbIE pe3ybTAThl 00y4eHH s

Ydamuucs JOKEH ymems:

WCIIOJIb30BAaTh MPU XapaKTEPUCTUKE MPEBPALLEHUI BEIIECTB OHU LIS «PACTBOPY, «AJIEKTPOJUTHYECKAS TUCCOLIUALIUASY, «IIIEKTPOITUTHIY,
CHEDJIEKTPOJIUTHI», «CTEMEHb JTUCCOIHAIIUNY, «CUIIBHBIC dJIEKTPOIUTHD», «CIa0bIe AIEKTPOIUTHIY, «KATUOHBDY, «AHUOHBDY), «KUCIOTHI», «\OCHOBAHUS»,
«COJINY», KAOHHBIE PEAKIIUNY», «HECOIE00Pa3yIOIIe OKCHIBIY, «COIe00pa3yIOIe OKCUIBI», «\OCHOBHBIE OKCUIIB», «KUCIOTHBIE OKCH/IBIY, «CPEIHUE
COJIN», «KHCIIBIE COJIN», KOCHOBHBIE COJINY, «TEHETUYECKUHN PA», KOKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHY, «OKUCIUTEIbY, KBOCCTAHOBUTEIbY,
«OKHCJICHUEY, «BOCCTAHOBJICHUE;

OTHUCHIBATh PACTBOPEHUE KaK (PM3UKO-XUMHYECKUH TIPOLIECC; WIUTIOCTPUPOBATH MPUMEpPAMU OCHOBHBIE TTOJIOKEHUS TeopuH ek~ [[lomurraeckoit
JUCCOIMAIIH; TEHETUYECKYIO B3aMOCBSI3b MEX/Iy HEIIECTBAMH (IIPOCTOE BEIIECTBO — OKCUJ — TUIPOKCUI] — COJIb);

XapaKTepU30BaTh 00INE XUMUYECKUE CBOWCTBA KUCIOTHBIX I OCHOBHBIX OKCHIOB, KUCIIOT, OCHOBAHHI M COJIEH C MO3UIIUN TEOPHUH DIIEKTPOTUTHUECKON
JTCCOLUMAIMT; CYITHOCTD JIEKTPOIUTHUECKON TUCCOUAIIMYU BEIIECTB ¢ KOBAJIEHTHOM MOJISPHON M MOHHOM XMMHUYECKOM CBSI3bI0; CYITHOCTh
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLINN;

MPUBOJIUTH TPUMEPHI PEAKLIHM, MOATBEPKIAIOIIUX XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBAHHI H COJIEH; CyIlIECTBOBAHUE
B3aMMOCBSI3M M€Ky OCHOBHBIMH KJIACCaMH HEOPTaHMYECKHUX BEIIECTB;

KIIACCU(UITUPOBATH XUMUYECKUE PEAKIIUU TTO0 «M3MEHEHUIO CTETICHEH OKUCIICHHSI JIEMEHTOB, 00Pa3yIONIUX pearupyoilie BEecTBay;

COCTaBJIATh YPABHEHHUS JIEKTPOJIUTHYECKON TUCCOLIMALIMU KUCIIO T, OCHOBAHUI U COJIEN; MOJIEKYJIAPHBIE, IIOJHBIE U COKPALLIEHHBIE HOHHBIE YPABHEHUS
peaKIuii ¢ y4acTueM JIEKTPOJIMTOB; YPAaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA, UCTIONB3YS METOJ SJICKTPOHHOTO OajaHca; ypaBHEHUS
peaKIuii, COOTBETCTBYIOIIUX MOCIEIOBATENHHOCTHU («IIETIOUKE») MPEBPAIISHU HEOPTAaHUUECKUX BEIIECTB PAa3JIMUHBIX KJIACCOB;

ONPEAEIATH OKUCIHUTEND U BOCCTAHOBUTEND, OKUCIIEHUE U BOC- C TAHOBJIEHUE B OKUCIIUTEIILHO-BOCCTAHOBUTENBHBIX PEAKLINSX;

YCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBS3M: KJIACC BELIECTBA — XUMHUYECKHE CBOMCTBA BEILECTBA;

HaOJIOZaTh M OMHUCHIBATH PEAKIIMHN MEXTY DJICKTPOIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJTH POJHOTO) SI3bIKA U S3bIKA XUMHH;

MPOBOJUTH OMBITHI, MOJITBEPKIAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB.



MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs
Yyamuiicst 10JIKEH ymems:

JienaTh MOMETKH, BBITUCKU, IUTUPOBAHUE TEKCTA;

COCTaBJISITh JIOKJIA;

COCTaBJISITh HA OCHOBE TEKCTa rpaduku, B TOM yuciie ¢ npuMmeHenueM cpeacts 1 KT;

BJIa/IETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PacCyKJIeHUE; UCIOIb30BaTh TAKOW BUJ MBICJICHHOTO (H1€aIbHOI0) MOJCIUPOBAHUS, KaK 3HAKOBOE
MOJIeTIMpOBaHuE (Ha IpUMepe YpaBHEHHM peakiuii AUCCOMAalMK, HOHHBIX YPAaBHEHUHN peaKIHii, MoJypeak- Ui OKUCIIEHUS-BOCCTAHOBIICHHUS );
pa3nu4aTh KOMIIOHEHTHI IOKA3aTeNbCTBA (TE3UC, ApTYMEHTHI U (hOPMY JI0KA3aTeIbCTBA);

OCYIIECTBIISATh MPSAMOE UHAYKTUBHOE JI0Ka3aTEIbCTBO.

Tema 5,6. Ctpoenne atoma. Ilepnoanyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3jemenToB .M. MenpaeseeBa.

Xumuueckasi cBsi3b. (10 9)

OcHOBHbIE CBeJIeHUs O CTpOeHUH aTOMOB. COCTaB aTOMHBIX S/I€p: IPOTOHBI U HEUTPOHBI. M30T0MNbI Di1eKTpoHbl. CTPOECHUE 3IEKTPOHHBIX 000J04YEK aTOMOB
anemeHTOB Ne 1 — 20 B tabnune /1. . MenaeneeBa. MetauinuecKrie U HEMETaUIMUECKUE CBOMCTBA AJIEMEHTOB. VI3MeHEeHHE CBOMCTB XMMHYECKUX 3JICMEHTOB I10
rpymnmnam u nepuosnam. MonHas xumuueckas cBs3b. KoBaneHTHast HENoJsipHask XUMHUYECKasi CBsI3b. DJIEKTPOOTpHLIATeIbHOCTh. KoBasieHTHas nonspHast
xumuueckasd. Meramnueckas xumudeckast cBsizb. KontponbHas padora Ned

5.Mojenu aToMOB XMMHUYECKHUX 3JIEMEHTOB.

6.Ilepuomuueckas cucrema xumudeckux amemMenToB J[. . MenzaeneeBa (pa3nudnbie GOpMBI).

JlaGopaTopHsle onbIThI. 3. MoenupoBaHie IpUHIUIA JeHCTBUS CKaHUPYIOLIEro Mukpockomna. 4. M3rotoeinenue mojeneil MosieKkysl OMHapHbBIX COeAMHEHU. 5.
N3rorosieHue Moienu, WILIIOCTPUPYIOIIEH CBOMCTBA METAININYECKON CBA3U.

IIpenmerHbie pe3yJbTaThl 00y4eHHs

VYyamuiicst JOJKEH ymems:

MCIIOJIb30BATh [P XapAKTEPUCTUKE ATOMOB IOHSTHUSA: «IIPOTOH», KHEUTPOH», «AJIEKTPOH», «XUMUUYECKUN IJIEMEHT), «MAaCCOBOE YHUCIIO», «A30TOID»,
«QIJIEKTPOHHBIN CIOWN», «IHEPTETUUECKUN YPOBEHBY, «AJIEMEHTBI-METAIIIbIY, «JIEMEHTBI-HEMETAIUIBI»; IIPU XapaKTEPUCTUKE BELIECTB MOHATUS «MOHHAS
CBA3bY», KMOHBD», KKOBAJICHTHAs HENOJIAPHAS CBS3b), «KOBAJICHTHAS MOJSPHAS CBA3BY, «IEKTPOOTPULIATEIBHOCTDY, «BAJIEHTHOCTHY, «METAJUITMYECKas
CBSI3bY;

OINMCHIBATh COCTaB M CTPOCHHUE aTOMOB 3JIEMEHTOB C MOPAIKOBbIMU HOMepamu 1—20 B [lepuoanueckoit cucreme XuMuueckux snemenTos /1. 1.
Menneneena;

COCTaBIISITh CXEMbI PaCPEIEIICHUS AIEKTPOHOB I10 SJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000JI0YKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HBIX THIIOB
XUMHYECKOHN CBSI3M (MOHHOM, KOBAJIEHTHOM, METAINIMYECKOM );

00BSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHX AJIEMEHTOB (3aps/10B sIep aTOMOB, YUCJIA AJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€,
YHCIIO 3aMOJTHAEMBIX 3JIEKTPOHHBIX CJIOEB, palyC aTOMa, 3JIEKTPOOTPULIATEIbHOCTh, METAJUIMYECKUE U HEMETAININYEeCKIEe CBOMCTBA) B IEpUOAAX U
rpynmnax (riaaBHbeIX noArpynnax) [lepmoanueckoii cucreMbl XuMudeckux 35eMeHToB [1. M. MenieneeBa ¢ TOUKM 3peHUsI TEOPUU CTPOCHUS aTOMA,
CpPaBHMBATh CBOMCTBA aTOMOB XMMHUUYECKHUX AJIEMEHTOB, HAXOAIIUXCS B OAHOM MEPUOJIE WIH IIaBHOW noarpynne [leproanyeckoil CUCTEMbI XUMHYECKUX
anemenToB /. 1. Menzeneesa (3aps10B sifiep aTOMOB, YHcia 3J€KTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3alOJIHIEMbIX 3JIEKTPOHHBIX CJIOEB,
paanyc atoma, dJIeKTPOOTPUIIATEILHOCTh, METAUTHYECKIE U HEMETAIITHYECKIE CBONCTRA);

JIaBaTh XapaKTEPUCTUKY XUMHYECKUX JIEMEHTOB T10 MX MOJIOKeHUIo B [leprnonnueckoit cucreMe xumuueckux anemeHToB J[. Y. MenaeneeBa (XumMuaeckuit
3HaK, OPAIKOBBIA HOMED, IEPUOJ, TPYIIINA, HOATPYIIIA, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHUE aToMa — 3apsij SApa, YACIO IPOTOHOB U HEUTPOHOB B



aqpe, o01ee YUCio 3JeKTPOHOB, pacIipe/ieJIeHHE AIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM); OMPEENIATh TUIl XUMUYECKOU CBSI3U 1O (hopMyJie BEIeCTBa;
MPUBOJIUTH PUMEPHI BEHIECTB C Pa3HBIMU TUIIAMHU XUMUYECKOU CBS3H;
®  XapaKTEepHU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBsI3U (OOMEHHBIN ), MIOHHOU CBSI3H, METAJUTMYECKOM CBSI3H;
® yCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U: COCTAB BEILIECTBA — THUII XUMUYECKON CBSI3H;
® COCTaBJIATH POPMYJIbl OMHAPHBIX COETMHEHUI 110 BAJIEHTHOCTH;
® HaXOAWUTbH BAJICHTHOCTH DJIEMEHTOB 10 opMyJsie OMHAPHOTO COEIUHEHUSI.
MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs
Yyamuiicst JOJKEH ymemul.
e (GopMyIUPOBATH THIIOTE3Y M0 PELUICHUIO IPOOJIEM; COCTABIATH IJIaH BHIMOJIHEHUS yueOHOU 3a/1auu, peleHus: IpobyieM TBOPUYECKOTO U MOMCKOBOTO
XapakTepa, BHIITOJIHEHUS IIPOEKTa COBMECTHO C YUUTEIEM;
® COCTaBJIATb TE3UCHI TEKCTA;
BJIa/IETh TAKUM BUJIOM U3JI0’KEHUS TEKCTA, KaK OMMCAHNE; UCIIOJb30BaTh TAKOW BH/I MBICIIEHHOTO (M€aIbHOT0) MOAEIUPOBAHNUS, KaK 3HAKOBOE
MOJIETIMpOBaHUE (Ha MPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XUMHUECKOM CBSI3N);
MCIIOJIb30BaTh TAKOM BUJI MAaTEpUAIbHOIO (IIPEIMETHOI0) MOJEIMPOBAHUS, KaK aHAJIOTOBOE MOJIEIIMPOBAHUE;
UCTIOJIB30BaTh TAKOH BHJI MaTEPHUAIHHOTO (IPEIMETHOTO) MOJICIIUPOBAHUS, KaK (PU3HUECKOE MOJEIMPOBaHKE (Ha TPUMEPE MOJIENIEH CTPOSHHS aTOMOB);
onpeaesnsiaTh 00bEKThl CPAaBHEHUS U aCIIEKT CPABHEHUSI 0OBbEKTOB; BBIIOJIHATH HETIOJHOE OJJHOJMHEHHOE CPaBHEHUE;
BBITNOJIHATH HETIOJIHOE KOMIJIEKCHOE CPAaBHEHUE; BBIIOIHSTH I10OJIHOE OJJHOJUHEIHOE CpaBHEHNE.

9 KJIACC
(2 4 B HEMEMIO, BCETO 68 1)

Beenenue. O0masi XapakTepucTHKA XMMHYECKHX 3J1eMEHTOB M XuMHYecKuX peakumii. [lepmoguyeckuii 3akon u Ilepuoguyeckass cucreMa XMMHYECKUX
snementoB JI. . MenaeneeBa (17 4)
XapakTeprucTUKa XMMHUYECKOT0 3JIEeMEHTa Ha OCHOBaHMH ero nojoxkeHus B Ilepuoanueckoii cucreme J[. . MenneneeBa. AMdoTepHble OKCHUBI U THIPOKCHIBI .
[Tepuonnueckuii 3akoH u [leprnonnueckas cucrema /. 1. MenneneeBa B cBE€Te yueHUsl O CTPOEHUU aToMa. XUMHUUYECKast OpraHu3anus )KMBOM U HEXUBOU
npupoabl. Kinaccudukanmsi XuMU4ecKUX peakiyii o pa3anyHbIM ocHOBaHUAM. [loHATHE 0 ckopocTH XuMuyeckon peakuuu. Katanuzaropsl
Konrponbnas Nel «Beenenue. OOmias xapakTepucTHKa XUMUUYECKUX JIEMEHTOB M XMMHUYeCcKHX peakiuil. [lepuonnuecknit 3akon u [lepuonuueckas cucrema
xuMudeckux dyemeHToB 1. . MenaeneeBay
JdeMoHcTpanuu.
Paznuansie hopmer Tabmmnst 1. V1. Menneneena.
Mogenu aToMOB 3JIEMEHTOB 1—3-T0 MepHo/I0B.
Mopaenb cTpoeHHs 3eMHOTO 1apa (IMONMepedHbIi pa3pes).
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT MPUPOBI PEATUPYIOLINX BELIECTB.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT KOHIIEHTPALUK Pearupyrolux BeIecTB.
3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEAKLIMH OT IJIOLIA M CONPUKOCHOBEHHS pEarupyromux BeIeCTB (KKUTSIIUN CII0»).
3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIMH OT TEMIIEpaTyphl pearupyromnnx BemecTs.
I'OMOreHHBIN ¥ reTepOreHHbIN KaTaau3bl.
DepMEHTAaTUBHBIN KaTalus3.

©CoNo~WNE



10. Marubuposanme.
JlabGopaTopHbie ONBITHI.
1. ITonyuyeHue ruIpoKCcHUIA [IMHKA U UCCIIEI0BAHUE ETO CBOMCTB.
2. MoaenupoBanue nocrpoenus [lepuoanueckoi cuctemsl Xumudeckux 3imeMeHToB J1. 1. Menneneena.
3. 3amerienue xene3oM Meau B pactBope cynbdarta meau (11).
4. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOUN pEaKIMU OT IPUPO/Ibl pEarupyrolX BEUIECTB HA IPUMEPE B3aUMOIECHCTBUS KUCIIOT C METAJIAMH.
5. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOW PEaKIMK OT KOHIEHTPAILMK PEarupyronux BEIIECTB Ha MPUMEpPE B3aUMOICUCTBUS IIMHKA C COJISTHOM KUCIOTON pa3inyHON
KOHILIEHTpALUU.
6. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOU PEAKIIMK OT TUIOLIAN COMPUKOCHOBEHHUSI pearupyrolux BEIIECTB.
7. MoaenupoBaHuEe «KUIIALLETO CIOSI.
8. 3aBUCHMOCTb CKOPOCTU XMMHUECKOHN peakliiy OT TEMIIEPATYPhl pearnpyroIliyux BEUIECTB Ha IpuMepe B3auMoaencTausa okcuaa meau (1) ¢ pacrtBopom ceproit
KHUCJIOThI Pa3JIMYHOMN TEMIEPATYPBI.
9. Paznoxenue nepokcuaa BOAOPOIa ¢ momMoIbio okcuaa mapranua (IV) u katanassl.
10. O6Hapyx)eHue KaTala3bl B HEKOTOPBIX MUIIEBBIX TPOAYKTaX.
11. MurubupoBanue B3auMOJEHCTBUS KUCIOT C METAJUIAMUA YPOTPOITHHOM.
IIpeameTHbIe pe3ybTaThl 00y4eHHUS
Yyamuiicst JOJKEH ymems:
® HCIOJIB30BATh MIPU XAPAKTEPUCTUKE MPEBPALLECHNUN BEILIECTB MOHITHS: «XUMUUYECKAs] PEAKIUA», «PEAKIIMH COSIUHEHUS», «PEaAKIIUN
®  Da3JOXKEHUS», «PEaAKIIUU OOMEHAY, «PEAKIINH 3aMELICHUSD, «PEAKIINH HEUTPATU3ALNIY, «OK30TEPMUUYECKUE PEAKIIUNY, «IHIOTCPMUUECKHUE PEaK LI,
«O0paTUMBbIE PEAKIINHY, KHEOOPATHUMBIC PEAKIINIY, «OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUNY), KTOMOTEHHBIC PEaKIIUN», «TE€TEPOTreHHBIE PEAKIIUN,
«KATATUTHYECKHE PEAKIIUN», «HEKATATUTUIECKUE PEaKIIUNy, «TEeTIoBON A((HEeKT XUMHUYECKON PEeaKINI», «CKOPOCTh XUMUYECKOU PEaKIIun,
«KaTamm3aTop»;
® XapaKTepH30BaTh XUMUYECKHE ANEMEHThI 1—3-T0 MepuoI0B MO
e ux nojoxxeHuto B [lepuoanueckoii cucreme xuMmuueckux 3aeMeHToB . . MeneneeBa: XMUMUYECKU 3HAK, TOPSIKOBBIA HOMED, IEPUOJ, TPYIIIA,
MOATPYTIa, OTHOCUTENbHAS aTOMHAsI Macca, CTPOCHHE aToMa (3apsif sipa, YUCIIO MPOTOHOB M HEUTPOHOB B S/IpE, 00IIIee YHUCIIO AIEKTPOHOB,
pacnpeziesieHne 3JIeKTPOHOB 0 3JEKTPOHHBIM CJIOSIM, IIPOCTOE BEIECTBO, (OpMyJia, HA3BaHUE U TUII BBICILIETO OKCHAA U THJIPOKCHU]IA, JIETYYEro
BOJIOPOJTHOTO COETMHEHUS (/1711 HEMETAJJIOB));
® XapaKTepH30BaTh 00IIME XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCUJIOB U THIPOKCHUIOB;
® TIPUBOAUTH MPUMEPHI PEAKITNH, TTOATBEPKAAIONTUX XUMUUECKHE CBOMCTBA aM()OTEPHBIX OKCHUIOB M TUIPOKCHUIOB;
® J[aBaTh XapaKTEPUCTHUKY XUMHUECKUX PEAKIIMH 1O YHCITY U COCTaBY MCXOHBIX BEIIECTB U MPOIYKTOB PEAKIIUN; TETIOBOMY d(DPEKTy; HAITPABICHHUIO
MPOTEKAHUS PEAKIINH; H3MEHEHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB; arperaTHOMY COCTOSIHHIO MCXOJTHBIX BEIIECTB; YUYACTHUIO KaTaIN3aTopa;
® OOBSICHATH U MIPUBOJIUTH MPUMEPHI BIUSHUSI HEKOTOPHIX (DaKTOPOB (MIPHPO/Ia PearupyroIiX BeIIeCTB, KOHIIEHTPAILIUS BEIIECTB, aBIICHUE, TEMIIEPaTypa,
KaTaJln3aTop, TOBEPXHOCTh COMPUKOCHOBEHHS PEarupyoIINX BEIIECTB) HA CKOPOCTh XUMUUYECKHUX PEaKIIHi;
e HabIIOaTh U OMKCHIBATh YPABHEHUS PEAKIIM MEX/1y BEIIECTBAMH C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POJIHOTO) S3bIKA U S3bIKA XHUMHH;
® TIPOBOJUTH OTBITHI, TOJTBEPKIAIOIINE XUMUYECKHE CBONCTBA aM(POTEPHBIX OKCHIOB M THAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XUMHYECKOU PEaKIIUU OT
pa3nuuHbIX (hakTOpOB (IPUPOJIA pearupyrOIINX BEIIECTB, KOHIIEHTpAIlMs BEIIECTB, JaBJICHUE, TEMIIepaTypa, KaTaanu3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS
pearupyromux BeIecTB).
MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU s



Yyamuiicst 10JKEH ymems:
® OIpEeAemATh 1ellb y4eOHO! AESITETbHOCTH C IOMOIIBIO YUUTENS M CAMOCTOATEIbHO, UCKATh CPEJICTBA €€ OCYIIECTBIICHUS, padoTas Mo MJIaHy, CBEPATH CBOU
JEUCTBHS C EBIO ¥ MPU HEOOXOAMMOCTH HCIIPABIIATH OMIMOKH C MOMOIIBIO YUYUTEIS U CAMOCTOSITENILHO; COCTABIISITh aHHOTAIIUIO TEKCTA;
® C03/1aBaTh MOJIEJH C BBIICJICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK O0OBEKTA U MPEACTABICHUEM UX B IPOCTPAHCTBEHHO-TpaQUUECKO MM 3HaKOBO-
CUMBOJIMYECKOi hopme;
® OIpeaesaTh BUABI KJIacCH(PHUKAIUH (ECTECTBCHHYIO U UCKYCCTBEHHYIO);
® OCYIIECTBISATH MPSIMOE JICTYKTUBHOE JIOKA3aTeIIbCTBO.
Tema 2. Metainl (18 1)
Bexk menbIi, OpOoH30BBIH, Kene3HbId. [looxkenune s3meMenToB- MetamuioB B [lepuoanyeckoit cucteme J[. . MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX aTOMOB.
duzndeckue cporicTBa MeTayioB. CriaBbl. XMMHUYECKUE CBOWCTBA MeTAIIOB. MeTaiuiel B ipupoae. O0mue criocods! ux nomydeHus. [loHsaTtrue o koppo3uu
MetaisioB. O01Ias xapakTepucTuka ieMeHToB [A rpynnbsl. CoenrHeHus meaoyHbix MeTaiuioB. [enounozemenbubie MeTamibl. COeMHEHUS MET0YHO3eMETbHBIX
AnroMHHUE U ero coenuHeHus. Kele30 U ero COeIUHEHU.
Kontponbhas paboraNe2«MeTtaibi»
JdemoHcTpanmu.
11. OGpas3ibl HIETOYHBIX U IIET0YHO3EMENIBHBIX METAJLIOB.
12. O6pa3isl CIIIaBOB.
13. B3aumoielicTBUe HATPHUSI, TUTHUS U KAJIBIHS C BOJIOM.
14. BzaumoseiicTBuEe HATPUS U MarHusi ¢ KUCIOPOJIOM.
15. B3aumoieiicTBUE METAIUIOB C HEMETaUIaMHU.
16. Tonyuenue ruapoxcuos xenesa (1) u (111).
JlaGopaTopHbIe ONBITHI.
12. B3aumMopelicTBUE pacTBOPOB KHUCIIOT U COJIEH C MeTaJlJIaMu.
13. O3HaKOMIIEHHE C pyIaMH XKelle3a.
14. OxpainBaHue IIaMEHU COJISIMU IIETIOYHBIX METAJUIOB.
15. BzaumopeiicTBrE KalbliMsl C BOJIOM.
16. [Tomy4yeHue ruipoKCrIa Kaablids U UCCIIEOBAHUE €r0 CBOMCTB.
17. Ilony4yeHue TUIPOKCUIA AITFOMUHUS U UCCIEA0BAaHUE €r0 CBOMCTB.
18. B3aumogencTBue xeiie3a ¢ COJISTHON KUCIOTOM.
19. Tlonyuyenue ruapoxcuaos xkenesa (II) u (III) u u3yueHne ux cBOUCTB.
IIpeameTHbIE pe3yJbTaThl 00yUYECHUS
VYyamuiics 1OJKEH ymems.
® HCIIOJIK30BATh MPHU XAPAKTEPUCTUKE METAIOB U UX COSTUHEHUN TTOHATHUS: «METAIUIBIY, «PSJl AKTHBHOCTH METAIIOBY, «IIIETIOYHBIC METAJLIBI,
«IEJI0OYHO3EMEIIbHBIC METAJUTBI», UCTIOIh30BaTh UX MPH XapaKTEPUCTUKE METAIIIOB;
® J1aBaTh XapaKTEPUCTHKY XUMHUECKHUX DJIEMEHTOB-METAJNIOB (I[EJI0YHBIX METAJUIOB, MAarHUs, KaJbIIHs, aTFOMUHUS, JKeJe3a) 10 MX MOJ0KEHHUIO B
[lepuoanueckoii cucreme xuMuueckux snemeHToB . . MenzaeneeBa (XUMHUYECKHI 3HAK, TOPSAKOBBIN HOMEp, IEPUOJ, TPy, HOATPYIIA,
OTHOCUTEJIbHAs aTOMHAsl Macca, CTPOSHUE aToma (3apsij sapa, YUCIIO TPOTOHOB U HEHTPOHOB B sI/Ipe, OOIIEE YUCIIO SIIEKTPOHOB, PACIIPEICIICHHE
AJNIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM), IIPOCTOE BEMIECTBO, OpPMYJia, HA3BAHUE M TUII BHICIIIETO OKCHJIA U TUIPOKCUIA);
® Ha3bIBaTh COCAMHEHHUS METAJIJIOB U COCTABIATH UX (DOPMYIIBI IO HA3BAHUIO;



XapaKTepu30BaTh CTPOEHUE, 001Ue (PU3NUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB-METAJIIOB;

OOBSICHATh 3aBUCMOCTb CBOMCTB (MJIM MPE/ICKa3bIBaTh CBOMCTBA) XUMUUECKUX 3JIEMEHTOB-METAIIOB (PaguycC, METAJUINYECKHE CBOMCTBA 3JIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX MU COEAMHEHHH (KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIINX OKCUIOB U
TUJIPOKCHU/I0B, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT MosoxeHus B [lepuonnyeckoil cucteme xumuueckux anemenToB Jl. M. Menaeneesa;
OIUCHIBATH OOIME XUMHUECKUE CBOMCTBA METANIOB C OMOILBIO €CTECTBEHHOIO (PYCCKOr0 WM POJAHOIO) A3bIKA U SA3bIKAa XUMUHY;

COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHUS peakluil, XapaKTepU3yIOIIHUX XUMUUYECKHE CBOMCTBA METANIOB U UX COCAMHEHUH, ™ TaKKe JIEKTPOHHbIE
YpaBHEHMsI ITPOLIECCOB OKUCIICHNUA-BOCCTAHOBJICHHUS; YPABHEHHUS HJIEKTPOJIMTUUECKOM TUCCOLMALINU; MOJIEKYJIAPHBIE, [TOJHbIE U COKPALEHHbIE HOHHBIE
YpaBHEHHUsI peaKlUuil C y4acTUEM JIEKTPOJIUTOB;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY CTPOEHUEM aTOMa, XUMHUECKON CBSA3bI0, TUIIOM KPUCTAJUIMYECKOHN pelieT- KM METaJUIOB M UX
COeAMHEHUH, X o0mMMy GU3NYECKUMHU U XMMUYECKHMHU CBOWCTBaMU;

ONMCHIBATh XUMUYECKUE CBOMCTBA IIEJIOYHBIX U IE€I0YHO3EMENIbHBIX METAIJIOB, a TAKKE AJIFOMUHUS U JKEJIe3a U UX COETUHEHHUH ¢ TOMOUIbIO
€CTECTBEHHOT'0O (PyCCKOI0 UM POJIHOTO) A3bIKA U SA3bIKA XUMUH;

BBINOJIHATH, HAOIIOAATh U ONMCHIBATh XMMUYECKUH SKCIIEPUMEHT 10 PACIIO3HABAHUIO BKHEHIIIMX KATHOHOB METAJJIOB, TMIPOKCHU/I- HOHOB,;
9KCIIEPUMEHTAIbHO UCCIIEI0BATh CBOMCTBA METAJUIOB U UX COEIMHEHUH, pellaTh SKCIIEPUMEHTAIIbHBIE 3a]1a41 110 TeMe «MeTauibly;

ONMCHIBATh XUMUYECKUHN SKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOT'O (PYCCKOI'0 MJIM POJHOTO) S3bIKA U SI3bIKA XUMUU;

IPOBOAMTDH PacueThl N0 XUMUYECKUM (OpMysIaM U YpaBHEHUSM peakluil, IPOTEKAIOIINX C yYaCTUEM METAJUIOB U UX COEIMHEHUH.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI
Ydamuucs q0OJKEH ymems:

paboTaTh MO COCTABICHHOMY ILJIaHY, UCIOJIb3YSl Hapsily C OCHOBHBIMU U JIONOJHUTENbHBIE CPEICTBA (CIPABOUHYIO JIUTEPATYPY, CI0KHBIE IPUOOPHI,
cpenctsa MKT);
C TMIOMOUIBIO YUUTEJIsE OTOMPATh Ul pelIeHNus y4eOHBIX 3a/1a4 He0OXO0JUMbIE CII0BAapH, SHLIUKJIIONEANH, CIIPABOYHUKH, SJIEKTPOHHBIE JTUCKH;
COIOCTABJIATh U OTOUPATh HHPOPMALINIO, TOTYYEHHYIO U3 PA3JIMYHBIX UCTOYHUKOB (CIOBAapH, SHUMKIIONEANH, CIIPABOYHUKH, SJIEKTPOHHBIE TUCKH, CETh
WuTepner);
NpEeCTaBIATh HH(POPMAIIMIO B BUE TAOJIMII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uucie ¢ npuMmeHeHneM cpeacts UKT;
0(OPMIISTH CBOM MBICIIH B YCTHOW M MMCbMEHHON peur ¢ Y4eTOM CBOMX YUEOHBIX M KM3HEHHBIX PEUEBBIX CUTYallMi, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
UKT;
COCTaBIIATh PELEH3HIO HA TEKCT; OCYIIECTBIATh JOKA3aTEIbCTBO OT IPOTUBHOTO.

IpakTukym 1. CBoiicTBa MeTaJIJIOB M MX cOeTUHEHMIT ( CM. B Teme 2 )

1. Pemenue skcriepuMEHTANIBHBIX 3a]a4 HA pacllO3HAaBaHUE U MOIYYEHHE COEINHEHUH METAJIJIOB.
IIpeameTHbIE pe3yJbTaThl 00yUYECHUS
VYyamuiics NOJKEH ymems:

oOpariaThcs ¢ J1abopaToOpHEIM 000PYAOBAaHUEM M HArpeBaTEIbHBIMU MPUOOPAMHU B COOTBETCTBUU C TIpaBUJIaMHU TEXHUKH O€30MTaCHOCTH;
HaOJIIOaTh 32 CBOMCTBAMH METAIIJIOB M X COSAMHEHUN U SIBICHUSMH, TPOUCXOSAIINMHI C HUIMHU;

OTUCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEH- . HOTO (PYCCKOTO WIIH POJIHOTO) SI3bIKA U SI3bIKa XUMUU;

JiefaTh BBIBOJIBI IO Pe3yIbTaTaM MPOBEICHHOIO SKCIEPUMEHTA.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHUsl
Yyamuiicst 10JKEH ymems:



® ONpEeneNsTh, UCXO/ U3 YICOHOU 3a/1aun, HEOOX0IUMOCTh MCIIOIh30BaHMsI HAOIOICHHSI HITA SKCTIEPUMEHTA.

Tema 3. Hemerasisl (28 )

O61as xapakrepucTuka HeMeTanoB. O0Ire XuMUYeCKre CBOMCTBa HeMeTaiioB. HeMeTaisl B ipupoze u crnocoObl ux nonydenus. Bogopoa. Boga. [Mamorensr .
Coenunenus ramorenoB. Kucnopoa. Cepa, ee ¢pusznueckue u xumudeckue cBoiictBa. CoenuHenus cepbl. CepHasi KUCIOTa KakK IEKTPONHT U ee coyn. CepHas
KHUCJIOTa KaK OKUcauTelb. [lolydeHrne u mpuMeHEeHUe CEpHOM KUCTOThI. A30T U €ro CBOMCTB. AMMMaK U ero cBorctBa. Conu aMMoHusl. OKCHIbI a30Ta. A30THas
KHCIIOTA KaK JICKTPOJIHUT, €€ MPUMEHEHUE. A30THAs KUCIOTa KaK OKUCIHUTENb, ee monyuenue. Docdop. Coenunenus pocdopa. [lorsatue o pochopHbIx
ynobpenusix. Yriepoa. Okcuabl yriepoaa. YToibHas KUCJIOTa U ee coiu. JKecTKOCTh BOJbI U criocoOb! ee ycTpaneHusi. Kpemuuii. CoelnHeHUs: KPeMHHUSL.
CunukaTHasi TPOMBIIIUIEHHOCTD.

Kontponbnas padota Ne3 «HemeTamby
JdemoHcTpanmu.

17. O6pa31pl raTOreHOB — MPOCTHIX BEIIECTB.

18. B3auMoeiicTBHE TaJOr€HOB C HATPUEM, C ATIOMUHHEM.

19. BelTecHeHHe XJIOpOM OpoMa MITH M0Ja U3 PaCTBOPOB UX COJICH.

20. BzaumoielicTBrE CEphI ¢ METaNIaMH, BOJOPOJIOM M KUCIIOPOIOM.

21. BzaumMoieiicTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIBIO.

22. Tlornomenue yriaeM pacTBOPEHHBIX BEUIECTB WM Ta30B.

23. BoccraHoBieHHE MEAH U3 €€ OKCUA YTIIEM.

24. OO6pa3ipl NPUPOAHBIX COSAMHEHUH XJI0pa, cepbl, hocdopa, yriepoaa, KpeMHUSI.

25. O0pa3ibl BAKHEHIIIHNX /T HAPOJIHOTO XO3sIMCTBA CYlIb(DaToB, HUTPATOB, KApOOHATOB, (pochaToB.

26. O0pa3iibl cTeKa, KepaMUKH, [IEMEHTa.
JlaGopaTopHbIe ONBITHI.

20. TTony4yenue 1 pacro3HaBaHHE BOJAOPOIA.
21. UccnenoBanue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.
22. PacTBOopeHHE MepMaHTaHaTa Kajius UM MEIHOTO Kylopoca B BOJIE.
23. I'maparanus o6e3BoxeHHoro cynbdara meau (I1).
24. 3roToBjieHUE TUIICOBOTO OTIIEYaTKa.
25. O3HaKOMJIEHHE € KOJIEKLMEH OBITOBBIX (PUIBTPOB.

26. O3HaKOMJIEHHE C COCTABOM MUHEPAIbHOM BOJIBI.
27.KauecTBeHHas peakiys Ha rajJoreHUa-UOHbI.
28. [lonyyenue u pacno3HaBaHHUE KUCIOPO/a.
29. I'openue cepsl Ha BO31yX€ U B KUCIIOPOJIE.

30. CgoiicTBa pa30aBIeHHOHN CepHOIl KMCIOTHI.

31. 3y4yeHue CBOCTB aMMHaKa.

32. Pacrio3HaBaHue coJjield aMMOHHUS.

33. CgoiicTBa pa30aBICHHON a30THOW KUCIIOTHI.

34. BzanMonelicTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJBIO.

35. T'openue docdopa Ha BO3AyXE U B KUCIOPOJIE.



36. PacrioznaBanue ¢ocdartos.

37. 'opeHue yrisi B KUCIOPOJIE.

38. Ilonmy4yeHue yroibHON KUCIOTHI U U3YYCHUE €€ CBOWCTB.
39. Ilepexoa kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxenue ruipokapOoHaTa HaTPHUSL.

41. IlonnyyeHre KpEMHEBOM KUCIOTHI U U3yUYECHHUE €€ CBOMCTB.
IIpenmeTrHble pe3yJibTaThl 00yYeHH s

VYyamuiics JOJIKEH ymems:

® JCHOJIb30BaTh PU XapaKTEPUCTUKE METAIIOB U UX COSAUHEHUN MOHATHS: «HEMETAIUIBI», «TaJOI€HbI», «aJIJIOTPOIIHBIE BUIOM3MEHEHUSI», «OKECTKOCTh
BOJIbI», «BPEMEHHAs ’KECTKOCTb BOABI», «IIOCTOSTHHASI )KECTKOCTh BOJBD», «00IIast 3KECTKOCTb BOJIBI;

® J[aBaTh XapaKTEPUCTHKY XMMUYECKHUX 3JIEMEHTOB-HEMETAIIOB (BOJIOPO/a, FAJIOTEHOB, KUCIIOPOJIa, Cephl, a30Ta, pochopa, yriaepoaa, KpeMHUS) MO UX
noJsioxkeHuto B [lepuonuueckoii cucteme xumuueckux aneMenToB J. 1. MenneneeBa (XuMuueckuil 3HaK, HOPSIKOBBIM HOMED, IEPUO, IPYIIIIA,
MOATPYIIa, OTHOCUTENbHAS aTOMHAsI Macca, CTPOCHHE aToMa (3apsijl Aapa, YKCIO MPOTOHOB U HEHTPOHOB B sIJIpe, 00IIEE YUCIIO JIEKTPOHOB,
pacnpeziesieHue 3JIEKTPOHOB I10 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BEILIECTBO, (POpMYyIIa, Ha3BaHUE U TUI BBICHIETO OKCHUJIA U TUAPOKCUIA, hopMyna u
XapakTep JIeTy4yero BOJAOPOAHOIO COeTUHEHUS);

® Ha3pIBaTh COCTUHECHUS HEMETAIIOB M COCTABIATH UX (POPMYIIBI IO HA3BAHUIO;

® XapaKTepHU30BaTh CTPOCHHE, O0IIME (PU3MUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB-HEMETAIIIIOB,

e OOBACHATH 3aBUCUMOCTb CBOMCTB (MJIM NpEACKa3bIBaTh CBOMCTBA) XUMUUYECKUX 3JIEMEHTOB-HEMETAIIOB (pauyc, HEMETAJUIMUYECKHUE CBOICTBA 2JIEMEHTOB,
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIEC CBOMCTBA JIIEMEHTOB) U 00pa3yeMbIX MU COEINHEHHH (KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHIOB H
THJIPOKCUIOB, JIETYYHUX BOAOPOAHBIX COEAMHEHUH, OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT NoJ0XkeHUs B [lepuoanueckoii cucreMe XuMHYECKUX
anemeHToB /1. 1. Meneneena;

® ONMCHIBaTh OOLIME XMMUYECKHE CBOMCTBA HEMETAJUIOB C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U SI3bIKA XMMHUU;

® COCTaBJIATh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIMI, XapaKTEPU3YIOIINX XUMUUYECKHE CBOMCTBA HEMETAIIJIOB U UX COEAMHEHNN, a TAK)KE DJIEKTPOHHbIE
YpaBHEHHUS [TPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHHUS; YPABHEHUS JIEKTPOJIIMTUUECKON JUCCOLUAIINH;

®  MOJIEKYJISIpHBIE, IOJHBIE U COKPAICHHBIE HOHHBIE YPABHEHUS PEAKIIUI C yYaCTHEM JJIEKTPOIUTOB;

e YCTaHaBJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXKY CTPOCHUEM aTOMa, XMMUYECKOH CBS3bI0, TUIIOM KPUCTAJNINYECKON PEILIETKH HEMETAJIJIOB U UX
COeMHEHUH, X 00mMMHU PU3NIECKUMHU U XMMUYECKHMHU CBOWCTBaMH;

® OIUCHIBaTh XUMUYECKHE CBOMCTBA BOJIOPO/Ia, TAJIOTEHOB, KUCIIOPOa, Cephl, a30Ta, pocdopa, rpadura, anMasa, KpeMHUS U UX COETU- IEHUN C TTOMOILIBIO
€CTECTBEHHOT'O (PYCCKOTr0 WJIM POJIHOTO) A3bIKA U SA3bIKA XUMHUH;

® ONKCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJbI M BBIMOIHATH COOTBETCTBYIOUIMI UM XUMHUECKUI SKCIIEPUMEHT;

®  BBINOJHATD, HAOIIONATh U ONMHUCHIBATH XUMUYECKUH SKCIIEPUMEHT HO pAacllO3HABaHUIO MOHOB BOJIOPOJIa U aMMOHUS, Cylb(aT-, kKapoo- HaT-, CUITUKAT-,
docdar-, xmopua-, 6poMHI-, HOTUA-UOHOB,;

® HKCIEPUMEHTAIbHO MCCIIE0BATh CBOMCTBA METAJUIOB U UX COEIMHEHUH, pelIaTh SKCIIEpUMEHTAIbHBIE 3a1aul 110 TeMe «HemeTanmisiy;

® OINUCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MOMOILIBIO €CTECTBEHHOIO (PYCCKOT0 WJIM POAHOIO) SI3bIKA U SI3bIKA XUMUHU;

® [IPOBOAUTH PACUETHl IO XUMUYECKUM (POPMYJIaM U YPAaBHEHUSM pEaKIMi, MPOTEKAIOIINX C yYaCTHEM HEMETAIJIOB U MX COCAMHEHUH.

MetanpeamMeTHble pe3yJabTaTbl 00y4eHust
Yyamuiicst 10JKEH ymems:



® OpraHM30BbIBaTh yUeOHOE B3aUMOJIECHCTBHE B IpyIIIe (paclpenessTh POIx, 10r0BapuBaThCs APYT C IPYTOM U T. 11.);
® MpenBUETH (IPOTHO3MPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUN;
® [IOHMMATh IPUYMHBI CBOETO HEYCIEXa U HaXOAUTh CIIOCOOBI BBIXOJIA U3 9TOM CUTYallUH;
® B JUAJIOre C YYUTEJEM YUUThCS BbIPAOATHIBATh KPUTEPHH OLIEHKU U ONPEAEIATh CTENEHb YCIEIHOCTH BBIITOJHEHHS CBOEH pabOThl U pabOThl BCeX, UCXOs
U3 UMEIOIUXCS KPUTEPHUEB, COBEPIICHCTBOBATH KPUTEPHUH OLICHKH U ITOJIB30BATHCA UMU B XOJI€ OLIEHKU U CAMOOLEHKHU; OTCTauBaTh CBOIO TOUKY 3PEHUS,
apryMEHTHPYS €€; TOATBEPKAATh apryMEeHThI (paKTaMu; KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO;
® CIyIATh APYIHX, NBITATHCS NPUHUMATH APYT'YIO TOUKY 3pEHHMs], ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;
® COCTaBJIATH pedepar 10 onpeAeIeHHON Gpopme;
® OCYILECTBJIATh KOCBEHHOE Pa3/IEIUTEIBHOE T0OKA3aTENbCTBO.
IpakTukym 2. CBoiicTBa coeiMHEHU HEMETAILIOB (cM B TeMe 3)
1. Pemenue skcriepuMEHTANBHBIX 3a7a4 110 TeMe «lloarpymmna rajroreHos».
2. Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «lloarpymnna kuciopoaay.
3. Ilonydenue, coOupanue U pacro3HaBaHUE ra30B.
IIpenmeTrHble pe3yJibTaThl 00yUeHHUS
Ydamuucs JOJKEH yMemy:
oOpaiuatscs ¢ 1abopaTopHbIM 000pYI0BaHUEM M HarpeBaTeJIbHBIMU IPUOOPAMH B COOTBETCTBUU C MPaBUIIaMHU TEXHUKU OE€3011aCHOCTH;
Ha0JII0/1aTh 32 CBOMCTBAMU HEMETAJIJIOB U UX COSAMHEHUN U SIBJICHUSIMH, IPOUCXOAIINMU C HUMU;
ONMCHIBaTh XUMUYECKUH SKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOT'O (PYCCKOI'O MJIM POJHOTO) S3bIKA U SI3bIKA XUMUU;
® JIeN1aTh BBIBOJIBI 110 PE3YJIbTAaTaM IIPOBEIECHHOIO SKCIIEPUMEHTA.
MertanpeameTHble pe3yJbTaThl 00y4eHUs
VYyamuiics NOKEH ymems:
® OIpeaensaTh, UCXO0/Id U3 yueOHOMU 3aaul, HE0OXOJUMOCTh UCIIOJIb30BaHNs HAOI0IEHUS WIIM SKCIIEPUMEHTA.
Tema 4. O0001meHe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHO# 1IK0JIbI. [TonroroBka k rocyaapcrBeHHoii uToroBoii arrecranuu (I'MA) (3u)
Ilepnonnueckuit 3akoH u llepuoauyeckas cucrema /I. . MenneneeBa B cB€Te TEOpUU CTPOCHUS aTOMA
JInuHOCTHBIE pe3yIbTaThl 00y4eHus!
VYyamuiics NOJKEH:
3HaMb U NOHUMAMD.
® OCHOBHBIE UCTOPUYECKHE COOBITHS, CBA3aHHBIE C PA3BUTUEM XMMMHU U OOIIECTBA; JOCTHKEHHS B 001aCTH XUMHUH U KYJIbTYPHBIE TPaIUIIUH (B YACTHOCTH,
Hay4yHbIE TPAJUIMN) CBOEH CTPaHBI;
e  00IIEMUPOBBIE JOCTHXKEHUS B 00JaCTH XUMHUH; OCHOBHBIE IPUHIUITBI U IIPAaBUJIa OTHOILIEHUS K MIPUPO/JIE; OCHOBBI 3/I0pOBOr0 00pa3a XHU3HHU U
3JI0pOBbECOEPETaAIOINX TEXHOIOTHA;
e [paBuWia MOBEICHUS B UYPE3BBIUANHBIX CUTYAlUsAX, CBA3aHHBIX C BO3/IECTBUEM PA3JIMYHBIX BEIIECTB;
® OCHOBHBIE ITpaBa U 00S3aHHOCTHU T'pak/laHUHA (B TOM YHMCIIE YYallerocs), CBI3aHHbIE C TUYHOCTHBIM, TPO(GECCHOHABHBIM U KHU3HEHHBIM
CaMOOTpEIEIIEHUEM; COLIMATIbHYIO 3HAUUMOCTh U COZiep KaHue mpodeccuil, CBsI3aHHBIX C XUMUEH;
UCNbIMbIBAMb:
® YyBCTBO NOPJOCTH 32 POCCUHCKYIO XUMHYECKYIO HAYKy U YBaKEHHE K HICTOPUU €€ pa3BUTHS;
® YBWKEHHUE U NIPUHATHE TOCTHKEHUN XUMHUU B MUPE;



e J11000BB K MPUPO/IE;

® YBa)XEHUE K OKPYXKAIOIIUM (yYaIlUMCsl, YUUTEISAM, POJUTENSAM U Jp.) — YMETh CIyIIaTh U CIBIIATh NapTHEPA, IPU3HABaTh IPABO Ka)KJOro Ha coOCT-
BEHHOE MHEHHUE, IIPUHUMATh PEUICHMSI C yY€TOM ITO3ULUN BCEX YYaCTHUKOB; YyBCTBO IIPEKPACHOTO U ICTETUYECKUX YyBCTB HA OCHOBE 3HAKOMCTBA C
MHUPOM BELIECTB U UX NPEBPALLEHUI;

® CaMOYBa)X€HHE M SMOLIMOHAIBHO-TI0JIOKUTEIILHOE OTHOLIEHHE K ce0e;

NPUHABAMND:

® I[[EHHOCTbH 3/I0POBbsI (CBOETO U JIPYTUX JIIO/ICH );

®  HEoO0XOAMMOCTh CAMOBBIPAKEHUS, CAMOPEATH3AIMH, COLUATILHOTO IPU3HAHUS;

0CO3HABAMD

® TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOSTENIbHBIM ITOCTYIIKAM U JIEHCTBUSIM, OTBETCTBEHHOCTD 32 X PE3YJIbTaThl;

® TOTOBHOCTH (MJIM HETOTOBHOCTh) OTKPBITO BBIPAXKaTh U OTCTaWBaTh CBOIO MO3ULIUIO U KPUTUYHO OTHOCUTHCS K CBOMM IOCTYIIKaM;

NpOAGIAMD.

® SKOJIOTMYECKOE CO3HAHHE; J0OPOKENaTeIbHOCTh, I0BEpUE U BHUMATEIbHOCTD K JIFOJSIM, TOTOBHOCTb K COTPYIHUYECTBY U JApYy*kO0€, OKa3aHUIO TOMOILU
T€M, KTO B HEW HYXKJAeTcs;

e 0000IIEHHBIH, YCTOWYMBBIA M M30MPATEIBbHBINA TO3HABATENILHBIA HHTEPEC, HHUIIMATHBY U JTFOO03HATEILHOCTD B M3YYEHUH MUPA BEIIECTB M PEaKIIN;

® [IEJIEYyCTPEMIIEHHOCTh U HACTOMYMBOCTD B IOCTHKEHUHU 11€JIeH, TOTOBHOCTb K IPEOJI0JIEHUIO TPYAHOCTEH; YOSKIEHHOCTh B BO3MOYKHOCTH MTO3HAHUS
IIPUPO/IbI, HEOOXOIMMOCTH Pa3yMHOI'0 UCIIOJIb30BAHUS JOCTUKEHUM HayKU M TEXHOJOTUH /JIsl pa3BUTHS OOIIECTBA;

ymemsy:

®  YCTaHaBJIMBATbH CBS3b MEX]Y LIEIbI0 U3YUEHUS XUMUU U TEM, JUISl YETO OHA OCYILECTBISAETCS (MOTUBAMHU);

®  BBINOJHITH KOPPUTHUPYIOLIYIO CAaMOOLIEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3YyUEHUsI XMMUU U BHECEHUH HEOOXOIUMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIMX 3TanaM M croco0aM U3yueHus Kypca XUMHH;

® BBINOJHITH PETPOCIEKTUBHYIO CAMOOLIEHKY, 3aKIIIOYAIOLIYIOCS B OLICHKE MPOLECCa U pe3yiIbTaTa U3y4eHHs Kypca XUMUU OCHOBHOM ILIKOJIBI, TIOJBEICHUH

WUTOTOB Ha OCHOBE COOTHECEHUS LIEJIEH U PE3YJIbTATOB;

CTPOUTH )KM3HEHHBIE U MTPO(ECCHOHATIbHBIE IIaHBI C YUETOM KOHKPETHBIX COLIMATbHO-UCTOPUUECKUX, TOTUTUYECKUX U SKOHOMHUYECKUX YCIOBUH;

0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBHE UX MPUHUMAEMbIM B KU3HU PEILICHUIM;

BECTH JIMAJIOT HA OCHOBE PaBHONPABHBIX OTHOLICHUH U B3aUMHOI'O YBAYKEHUS;

BBIJICJIATh HPABCTBEHHBII aCHEKT MOBEIEHUS U COOTHOCUTD MOCTYIKU (CBOU M APYTUX JIOEH) U COOBITUS C MPUHATHIMU ATUYECKMMU HOPMaMU; B

npejenax CBOMX BO3MOXKHOCTEH MPOTHBOIEHCTBOBATH ICHCTBUAM U BIUSHUAM, IPECTABISAIONINM YIPO3y KHU3HH, 3J0POBbIO U 0€30IaCHOCTH JINYHOCTH U

oOmiecTBa.

PezepB— 2 u



KOHTPOJIb YPOBHSA JOCTUKEHUSA
INVIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUSA TPOI'PAMMbI

KJi1accC

Ha3zBanue KOHTPOJIBHOM pabOTHI

Jara

[TpoBepounas padorta Nel «IlepBoHaYaIBbHBIE XUMHUYECKUE TTOHATHUS

Kontposbnas padora Ne 1 «IlepBoHadaibHbIC XUMHUYECKHUE TTOHSATHS

ITpoBepounas padorta Ne2 «BaxHeH1IMe KJIaCChl HEOPTAHUYECKUX COSTUHEHUI.

Kontpoinbnas pabora Ne 2. «BaxkHeliime Kj1acchl HEOPraHUIeCKux coennuennii. KomnyecTBeHHbIE
pacyeTbl B XUMUNY.

[TpoBepounas pabora Ne3 Tumbl XuMHUYecKuX peakiuil. PacyeTsl mo XMMHUYECKUM YpaBHEHUSIM.

Kontpoinbnas paboraNe3 «XuMu4ecKkre CBOMCTBA BAXKHEUIIINX KJIACCOB HEOPTAaHUYECKUX
coenuHeHU. ['eHeTnyecKas CBsI3b MEKIYy KJIaCCAaMU HEOPraHUYECKUX COEIUHEHUI»

Kontponbnas padora Ne 4. «Ctpoenue aroma. [lepuoanueckuii 3akon u [lepuonnueckas cucrema
xuM. DnemenTtoB /.M. MenaeneeBa. Xumudeckas CBSI3b»

KonTponbnas padota Ne 1 «Beenenue. O0miast xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB U

XUMHUYCCKHUX peaxunﬁ. HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH 1 HepI/IO,Z[I/I‘{eCKaH CUCTEMAa XUMHNYCCKHX DJICMCHTOB I[

. Meuneneesa»

Kontponbnas padora Ne 2 «Metamib»

KonTponbnas pabota Ne 3 « Hemeramnsn»




KOHTPOJIbBHO MU3MEPUTEJIBHBIE MATEPUAJIbI
8 KUIIACC
KonTpoabHas padora Nel «ATOMBI XUMHYECKHX 3JIEMEHTOB)
Bapuanr 1
1. a) Pacmonokute XUMHYCCKHE JIIEMEHTHI B ITOPSAIKE BO3pacTaHUs MeTalIn4eckux cBoiicTs: Rb, Li, K
0) PacmonouTh XUMHYECKHE 3JICMEHTHI B TIOPSIKE BO3PACTaHUS HEMETALIMYECKUX cBOCTB: Si, P, Mg,
2. OnpenenuTh BUJ XUMHYECKOU CcBsI3M I cienyronux BemecTs: 02, Na, KC1, H,S. CoctaBuTh cxembl 00pa3oBaHus JTHOOBIX IBYX BHJIOB CBSI3U.
3. Ompe/ieuTe YHCII0 IPOTOHOB, HEHTPOHOB M HIEKTPOHOB [UIst H30ToNoB Xytopa > C1 *C1 u kuciopoma 170 190 .
4. Ha3zoBUTE XMMUYECKHE DJIEMECHTHI, @ TAK)KE OMPEICTUTE 3aps bl SIep ITUX aTOMOB, 3Hasl pacipeiesieHue AIEKTPOHOB 110 YHEPTETUYECKUM YPOBHSIM:
2:2,2;2,8,6.
Omnpenenure, K KAKOMY TUITY 3JIEMEHTOB, OHU OTHOCSITCS (METaJlIbl UJTU HEMETAJLIbI).
5. 3anuimmuTe Ha3BaHUS M CUMBOJIBI TpeX YacTHIl (1 aToma v IByX HOHOB), PacoJIOKEHHUE DJIEKTPOHOB, Y KOTOPBIX COOTBETCTBYET CIICAYIOIIEMY PSITY YHCEI:
2,8,8.
Bapuant 2
1. a) PacnoyioxkuTe XMMHUYECKUE JIEMEHTHI B TIOPSIKE BO3pACTaHUS METa
nuueckux cpoiicts: Al, P, Mg
0) Pacnonoxxuth XUMHUUYECKHE 3JIEMEHTHI B TIOPSJIKE BO3pACTaHUS HEMETAUIMUYEeCKUX cBOMCTB: F, I, Br.
2. OnpenenuTh BU XUMHYCCKOM CBsI3u s caenyrontux BeriectB: Ny, Ca, NaCl, S0,. CoctaBuTh cxembl 00pa3oBaHus JTFOOBIX JIBYX BHIOB CBSI3H.
3. Onpenenute YUCIO MPOTOHOB, HEUTPOHOB U AIEKTPOHOB ISl H30TOMOB aproHa: 9Ar “Ar u kams ¥K K
4. Ha3zoBUTE XMMUYECKHE DJIEMEHTHI, @ TAKXKE OMPEEITUTE 3aps bl A/Iep dTUX aTOMOB, 3Has paclpeieJICHUE JIEKTPOHOB M0 YHEPTETHYECKUM YPOBHSIM:
2,8,5; 2; 2,8,3.
Ompenenure, K KAKOMY THITY 2JIEMEHTOB, OHU OTHOCSTCS (METaJIJIbl UM HEMETAJUIbI ).
5.3anumunTe Ha3BaHUS U CUMBOJIBI TpeX 4yacTull (1 aToMa U IByX HOHOB), PaclONIOKEHHE FIEKTPOHOB, Y KOTOPBIX COOTBETCTBYET CIEIYIOMIEMY Py YUCeN: 2.

Bapuanr 1.
1. CnoxHOE BElecTBo - 3TO:
A. Yraexkucaslii raz B. Bonopoa b. Meanb I'. Kucsiopon
2. OtHOcHTEIbHASI MOJICKYJIIPHAsI Macca HaMMEHbIIIAsl y BEIIECTBa ¢ (opMyIIOi:
A. CO; b. CH4 B. H20 TI. CSZ
3. DneMeHT TpeThero nepuojaa rmaBHoi noarpymmsl 11 rpynmer [leproamueckoit cucteMbl xumMudeckux dnemMenToB [[.M. Menneneesa:
A. Amomuanii  B. Kaapumii  B. bepuinuii  I'. Marumii
4. Yactuma (arom Wiv HOH), IMEIOIas CIeIyIOIIee paclpeielieHne dJIeKTPOHOB 110 YJHEPTEeTHUECKUM YpOBHsIM: 2¢;8¢;8e
A. Ne° B.S° B.Ca” r.Mg?



5. SApo XMMHYECKOTo 3JIEMEHTa, cojiepkaiiero 16 mpoToHOB:
A. Xaopa b. Kuciaopoaa B. Cepsi I'. @ochopa

6. ATOM XMMHYECKOTO AJIEMEHTA, UMEIOIIErO B CBOEM COCTAaBE 5 IPOTOHOB, 6 HEUTPOHOB U 5 IJCKTPOHOB:
A. bop b. Harpuii B. Yriaepoa I'. Azor

7. ATOM XMMHUYECKOTO 3JIEMEHTa, 3JIEKTPOHHAsi 000JI0YKa KOTOPOTO COAEPKUT 16 3JIEKTPOHOB, Ha3bIBACTCS

8. Macca 5 monbs ammuaka NH, paBna:
9. CoortHecure.
Tun XuMUYECKOU CBSI3U:
1.Monnas 2. KoBanenTHan noJsipuas 3. Meraindyeckasi
Xumudeckasi popmyJia BenecTBa:

A. Cl1, B. NaCl B.Fe .I.NH;
10. 3agaua. Paccunraiite 006eM Bogopona Hy maccoit 20 rpamm (H.y.).
Bapuanr 2.

1. CnoxHoe BEmecTBO - 3TO:
A. A3ot B. Kuciopon b. Keae3zo I'. Cyabdun xene3a
2. OtHocHTeTbHASI MOJICKYJISIPHASI Macca HauOOoJIbINas y BemeCTBa ¢ (POPMYJION:
A.H,S B.S0, B.CuO I.K,S
3. Tpu 2JMeKTPOHHBIX CI0S (IHEPTETHUECKUX YPOBHS) UMEET aTOM:
A. Kucaopoa b. Cepsi B. Kanbuus I'. bopa
4. DneMeHT BTOPOro nepuoja riaBHou noarpynns! V rpymnisl [lepuonndeckoii cuctemsl xumuueckux snemeHTo [1.M1. Mennaeneesa:
A. A3zot b. ®ocdop B. Kucaopon I'. Yraepoa
5. Pacnpenenenue 1eKTPOHOB 110 SHEPTETUYECKUM YPOBHAM: 2€;8€; COOTBETCTBYET YACTHIIE (ATOMY WIIM HOHY):
a. Mg°B.Na* B.Na° TI.Ca?
6. VoHbI Kaius U XJIOpa UMEIOT:
A. OnuHakoBbI#i 3apsia saApa. b. OngunakoBy1 maccy.
B. OnnnHakoBoe 4K CJI0 3JIEKTPOHOB. I'. OquHaKoBOE YHUCJI0 IPOTOHOB.
7. ATOM XMMHYECKOTO AJIEMEHTA, UMEIOIIIEr0 B CBOEM cOCTaBe 9 mpoTOHOB, 10 HEUTPOHOB U 9 INEKTPOHOB HA3BIBACTCS

o

2 Monb ra3000pa3zHoro Bemiectsa ¢ popmyinoit SO, (H.y.) 3aHUMAaET 00beM:
9. Cootnecure:
Tun XUMUYECKOU CBA3H:
1. Honnas 2. KoBajentnasi HenoJisipHasi 3. Mera/uinueckas
Xumuueckasi popmyJia BeniecTna:
A. SO3 B.H, B.CaF,. T. Mg
10. 3agaya. Paccuuraiite 00bem yraekucioro raza C0; maccoit 220 rpamm (H.Y.).




KounrpoabHnas padora Ne2 «IIpocTtbie BemecTBay»
Bapuanrt 1
1. Kaxkoe xonnuectBo BemecTBa okcua kanpius CaO numeer maccy 140 r?
2. Paccuuraiite Maccy u o0beM yriaekuciioro raza C0; KOJu4ecTBOM BelIecTBa 2,2 MOJIb.
3. TlomokeHre METAIIIOB B MEPUOUIECCKON CUCTEME, OCOOCHHOCTH X AJIGKTPOHHOTO cTpoeHwms. O0mme ¢pusnueckue cBoiicTBa MetauioB. COCTaBUTh
ANEKTPOHHBIE (OPMYJIIBI KAJIbLIUA, JIUTUS U AIFOMUHHUS.
Bapmuanr 2
1. Beruucnuts Maccy 8 Mok cepoBogopoa HoS.
2. Paccumnraiite Maccy U oobeM ¢ropa F» komrmuecTBoM BemiecTsa 1,5 Mob.
3. ITlomokeHre HEMETAIIOB B MEPHOJUUECKON CUCTEME, OCOOCHHOCTH MX 3JIEKTPOHHOTO CTpoeHHs. Pu3nyecKrue CBOMCTBA METAIIIOB. AJUIOTPOIIHS.
CocraBuUThb 37EKTPOHHBIE (POPMYIIBI a30Ta, CEPhI, ApProHA.

KonrpoabHnas padora Ne 3.» CoeqHeHUsI XHMHYECKHX 3JIEMEHTOB)

BapuanTt 1

Hasosure crneayromme BemectBa: CuO , Mn,07, N203, HNO3, H,S03, H,S, Fe(OH),, NaOH, Al(OH)3, Cas(P04)2, Znl,, Mg(NO,),.

Omnpepennrte CTENEHH OKUCIEHUS 37eMeHTOB B coequnenusax: CoO, Fe(OH)z, CuOH, H,S0,.

Hanummre monexymsipabie hopMyisl coeanHenuii: okcuaa cepedpa (I), okcnna xenesa (I11), cepHOit KUCTOTHI, Q30TUCTON KUCIIOTHI, CHIIMKATa CBUHIIA,
ruapokcuaa xpoma (II).

Bapuanr 2

HazosuTe cnenyronue Bemectsa: Ph0,, P03, K20, H2S04, H2Si03, H3P04, M(OH)3, Mg(OH),, Sr(OH),, A1,(S04)3, Cs,S03, HgS.

OmnpepennTe CTEEHN OKUCIICHUS 3JIEMEHTOB B coeauHenusx: Mip03, Crp(S04)3, H2Si03, Sn(OH):,.

Hanummre monekynspubie popmynsl coenunenuii: okcuna noaa (VII), okcuaa nesus (I), cepHUCTOM KHCIOTHI, HOJOBOOPOIHOM KUCIOTHI, THAPOKCH A Oapus,
¢dbocdara maruusi.

Bapuanrt 1

1. CMechIo BENIECTB, B OTJIIMYHME OT UHAUBUYAJIBHOTO BEIIECTBA, SABJISETCS:
A. AlToMUHAN Bb. A3zot B. Kuciopoa I'. Bo3nyx

2. Psg ¢popmyin, B KOTOPOM BCE BEIIECTBA - OKCHJIBI:

A. ZnO, ZnCl;, H0 . B. S03, MgO, CuO.

B. CaO, NaOH, NHjs. I'. KOH, K0, MgO.

3. O6mas hopMyia OCHOBaHHUS BBIpaKEHA YCIOBHOM 3aMUCHIO:

A. M(OH), B.39xHy

b. 2,0. I'. H,KO



M -meTtajLi, J - 3jaeMenT, KO - KHCJIOTHBIH 0CTaTOK.
4. HepacTtBOopuMOE B BOJIE OCHOBAHHUE - 3TO BEIIECTBO ¢ (hOPMYJION:
A. KOH B. Cu(OH); B. Ba(OH), I'.NaOH
5. Hucno dhopmya couteii B cineayromem crucke: HoCO3, Fe(OH)3, KNO3, NaOH, Ba(OH),, CaO, SO,, CaCO3 - paBHO:
A.1.B.2.B.3.T. 4.
6. Kuciiora, B KOTOpOIi 3apsiJi HOHA KUCIIOTHOTO OCTaTKa paBeH 2-, uMeeT GopMyIy:
A. HBr b. HCI B. HNO; I'. H,S03
7. MaccoBas nons cepsl (B%) B cepHoit kuciore HyS04 paBHa
8Coemunenne Na;S04 (10 cucTeMaTHuecKOil HOMEHKIIATYPE) Ha3bIBASTCS
9. CooTHecure:
Haspanue Bemecrna:
A. Oxcua maruus B, P'mapoxcun skeaesa (111)
b. Cepnas xuciaora I'. Xsiopua maruus
dopmyia cCoeTMHEHHUS:
1. MnC1,; 2. FE(OH)Z 3. FE(OH)g 4, H,S0,4
5.MgCl; 6. MgO 7. Mg(OH), 8. H,S03
10. 3amaua. B 180 r Boxsl pactBopuim 20 . NaCl. Uemy paBHa maccoBasi 10Jis XJIOPH/Ia HATPHS B TIOJIYYCHHOM pacTBOpe?

Bapuanr 2
1. Uncroe BemecTBO, B OTJIMUHE OT CMECH, - TO:
A. Mopckas Boga. b. MoJgoko B. Bo3xyx I'. Kucaopon

2. Psg popmyin, B KOTOPOM BCE BEIIECTBA - KUCIOTHI:

A. HCI, CaClg, H2504 B. HNOg, H2 803, H3P04

b. HC1, CuO, HNO3 I'. NaOH, H,CO03, H, S

3 O6mas popmyna coneii n300pakeHa YCIOBHOM 3aITUCHIO:

A. M(OH), B. 3,0,

b. M\(KO), TI.HKO

M -metaa, J - aaeMeHT, KO - KHCJIOTHBIH 0CTATOK.

4. 1llenounto SBISETCS BEIIECTBO C POPMYIION:

A.A1(0H)3 Bb.Fe(OH), B.KOH I'. Cu(OH);

5. Hucno popmyn okcunos B crieayromiem ciucke: NaOH, K;0, MgCl, S0, , BaS0,4 , Ca(OH),, H,0 - paBHo:
A.1. B.2. B.3. T.4.

6. Kucnora, B KOTOpOI 3apsi1 HOHA KUCIOTHOTO OCTaTKa paBeH 1- , umeeT hopMyny:

A. HF b. H2804 B. H3PO, I H2C03

7. MaccoBas nons azota ( B %) B azotHoii kucinotre HNO3 paBHa
8. Coenunenne Zn(OH); (o cucreMaTnyeckoii HOMEHKIIATYpE) Ha3bIBACTCS:
9. CooTHecure:




HaszBanue Bemecrna:
A. Oxcup 6apust B. I'mapoxcua marausi
b. Cepuucras kucJjora I'. Cyasdar 6apus
dopMyna COeqUHEHNUS:
1. H,S0, 2.CuSO4 3.BaS0; 4.BaO 5.BaS0, 6. Mg(OH);
7. H,S0; 8. Ba(OH),
10.3amaya. B 450 r Boab! pactBopuiu S0 r conu. Yemy paBHa MaccoBasi J0JIsI COJIA B TIOJIYYEHHOM pactBope?

KonTpoabsnasi padora Ne 4. «3MeHeHMsl, MPOUCXOASIIIIUAE C BEIECTBAMM»

Bapuanrt 1

[TpuBenens! cxembl peakiuii. CocTaBbTe ypaBHEHUS XUMHUSCKUX PEAKIINN U YKKUTE UX THUIL:
a) okcua pocdopa (V) + Boga —dochopHas kucnora

0) COJISTHAsI KACJIOTa + aIFOMHHHUA — XJIOPH/]T ATFOMHHHS + BOJOPO/T

B) HUTpaT cepedpa + xmopun xkenesa (I1I) — xmopun cepedpa + Hutpar xeneza(lll)

T) ruapokcua nunka (1) — oxcun munka (I1I) + Boga

3aoaua 1. Paccuntaiite 00beM YIIIEKHCIOTO0 rasa (H. y.), HOITy4YeHHOTO MPH MOJIHOM Cropanuu 2,4 T yriepoja.
3aoaua 2. Kakoe KOTUYECTBO BEIIECTBA U Macca xkKeesa moTpedyercs 1 peakiuu ¢ 16 r cepei? Cxema peakmun: Fe + S = FeS

Bapuant 2

[IpuBenens! cxemsbl peakiuii. CocTaBbT€ ypaBHEHUS XMMHUECKUX PEAKLIUN U YKAKUTE UX THUIL:
a) okcup cepsl (IV) + Bona — cepHucTas kucinora

0) cepHasi KucioTa + IIUHK — Ccynb(ar IUHKA + BOAOPO.

B) a30THas Kucnota + rugpokcus xpoma (III) = murpar xpoma (III) + Boga

T) ruapokcu xkenesa (1) —4 oxcup xenesa (1) + Boga

3aoaua 1. Paccuuraiite 00beM Boopo/ia (H. y.), HOTYYEHHOTO TP B3aUMOAEHCTBUH 48 T MarHus ¢ U30BITKOM COJITHOW KUCIIOTBHI.
3aoaua 2. Beraucnure Maccy HaTpusi, HeoOxoaumoro st mosrydenus 10,7 r xinopuaa Hatpus B n30bITKe xiopa. Cxema peakrun: 2Na + Cl, =21 Na Cl

Bapuanrt 1
1. XuMuueckoe IBJICHHE - DTO:
A.T'openue cBeuu B. I1.1aBj1eHHe Jbaa

b. Ucnapenue 6en3nHa I'. 3amep3anue BoabI

2. YpaBHEHME pEaKLMU COCAUHEHMS:

A. N2-3H; =2NH3; b. 2 H,0=2 H,+0;

B. 2HCI+Zn=ZnCl.,+H>» I'. 2HBr=H,+Br»

3. [IpusHak peaxiuu, HabJt01aeMblii TPU TOPEHUU MarHus:

A. Boiesnenue raza B. Beiaesienue Ten10TbI H CBeTa



b. N3MeHeHUe OKpPaCKHU I'. O6pa3oBaHue ocaaka

4. YpaBHEHHE peaKIMu Pa3I0KEeHUS:

A. CaO+Si0,=CaSi0s3 b. 2 H,-+0, =2 H,0

B. FeS+2HCI=FeCl,+H,S I'. 2KNO03=2KNO02+0;

5. CymMma Bcex K03(ppUIIMEHTOB B YpaBHEHUH PEAKIIMH, CXeMa KOTOPOH
A1+0, — Al,O3

paBHa:

A.4 Bb.6 B9 TI.10

6. [IpaBuiibHOE MOJOXKEHHE MPOOUPKU MPU HATPEBAHUU JKUIKOCTH ITOKAa3aHO HA PUCYHKE:

A. | b.2 B3

7. Peakuuu, npoTeKaroiue ¢ NorjiolEeHUeM TEIJIOThl, HA3bIBAKOTCS
8. 1o manHoi#i JieBoit yactu ypaBuenus Zn(OH), + 2HC1=
BOCCTAHOBUTE €€ MPABYIO YaCTh
9. CocTaBuTh YpaBHEHHE PEaKMU U pacCTaBUTh KO3 PuIMeHTsI o cxeme: CepHasi KUCIOTa + THAPOKCU] Kanus—CyabdaT Kanus + BoJa
10. 3apayva. 1o ypaBHEHHUIO peakuu

Zn(OH), = Zn0+H,0 ompeaenuTe Maccy OKCH/a IMHKA, KOTOPBIA 00pa3yeTcs npu pa3iokeHuH 9,9 T. HCXOAHOTO BEIIeCTBA.

Bapuant 2

1. ®usnyeckoe sABJICHUE - ITO:

A. P:xaBiienue :xeje3a B. IliaBiieHne cBHHIIA

b. T'openmue apesecunnt I'. I'opeHue cnmpra

2. YpaBHEHHE PEAKINU PA3IOKEHUS:

A. 2503=2S0, +0, Bb. 2 H,+0, =2 H,0

N. CuO+2HCI = CuC1,+H; O I'. 2HC1 + Zn =H,+ZnCl,

3. [Ipu3Hak peakiuu, HabJIt01aeMbIi TPU CKUCAHUH MOJIOKA:

A. Boigenenue Temiorel B, O0pa3oBaHue ocagka

b. N3MeHeHue OKpPacKHu I'. IlorJiomeHye TEeMJI0OTHI

4. YpaBHEeHHs peaklud oOMeHa:

A.2 H,0 =2 H,+0, B.2C0O+0, =2C0,

B. Ca(OH,+2HC1 = CaC1, + 2H ,0 I .C+0,=C0,




5. CymMma Bcex K03(ppUIIMEHTOB B ypaBHEHUH PEaKIMH, CXeMa KOTOPOH
Al+Cl1,—AI Cl3

paBHa:

A.4 Bb.5 B.7 TI.8

6. [Tanouka HaxXoAUTCA B caMOW ropsiuel 4acTH IJIaMEHHU Ha PUCYHKE:

s

’ L

A2 i
e, =
=)=/ ey

)] 2)
A.1 B2 B.3
7.Peakiiuu, MpoTEKAIOIIKE C BBIJICJICHUEM TEILUIOThI, HA3BIBAOTCSI
8. Ilo nannoi neBoit yactu ypaBHeHus: ZnO + 2HC1= BoccTaHOBUTE €€ MPaBYIO YacTh

9. CocTaBUTh YpaBHCHHE PEAKIIUU M PACCTABUTH KOA(D(DUIIMECHTHI IO CXEMeE:

I'mapoxcua Harpus+xaopua Meau (II) — 'mapokcua meau (I)+xmopua Harpus

10. 3apaua. I1o ypaBHenuto peakuun Ca0+H,0= Ca(OH),; onpenesinTe Maccy ruJipoKcuaa Kajiblius, KOTOPbIi o0pa3yercs npu B3aumMoaeicTeumn 212 r.
OKCHIA KAJBIHMA C BOJOI, B3ITOH B J0CTATOYHOM KOJHYECTBE.

Hrorosasi koHTpoJIbHaAsI padoTa 3a Kypc XuMuH 8 KJjacca

Bapuanr 1

1. IIpocToe BeecTBO-HEMETAIL:

A. Mens b. Cepa B. Cepebpo I'. Hatpuii

2. ArperaTHoe COCTOSTHHE ITPOCTOI0 BEIIECTBA PTYTHU MPU OOBIYHBIX YCIOBUSAX:

A. Tsepnoe b. Xuakoe B. ['azo06paznoe

3. Tpu 27€KTPOHHBIX CI10s (FHEPreTHUECKUX YPOBHS) UIMEET aTOM:

A. Kucnopona b. bopa B. Kaneuus I'. Cepsr

4. Homep rpymnmnsl, KOTOPOH IPUHAUIEKUT XUMUYECKUI 2JIEMEHT (IJ1s1 2JIEMEHTOB TJIaBHBIX NOJAIPYII), YKa3bIBACT:
A.3apsn sanpa atoma

b. Yucio sHepreTH4ecKux ypoBHEN

B. Yucio 351eKTpOHOB Ha BHEIIHEM SHEPTE€THYECKOM YPOBHE

I'. Bce oTBeTHI BEpHBI

5. Macca 3 monb cepoBojiopoaa HyS paBra:

A.331.5.34r.B.99r. 1. 102r.

6. ['pymnma ¢popmMyn BewecTB, B KOTOPOH COAEPKATCs MPEACTABUTENN YEThIpEX KJIaCCOB HEOPraHUUYECKUX COeTMHEHUI (OKCUIbI, KUCIOThI, OCHOBAHMSI, COJIN):
A. HNO3 Ca0, Na; S04, KOH



b. MgO, HC|, CU(OH)z, C02

B. NaOH, KOH , KC1, K50

I. Al 203? H2804 , LiOH , HBr

7. Okpacka ¢peHoTajieMHa B pacTBOPE, MOJIYUCHHOM IPH B3aUMOCHCTBUN OKCHUJIA KIS C BOJIOM

8. CooTHecurte:

Tun XuMHYECKON CBSI3H:

Nonnas 2. KoanentHas HenonsipHas 3. Mertanmuaeckast Xumuueckas ¢hopmyna seugecmaa:

A. H,0 B.KC1 B. Cu I'.o0,

9. PaccraBpTe KOA(UIMEHTHI B CXeMaxX M YKKUTE TUITBI XUMUYECKUX PeaKnii:

A. CuO + HCl — CuC, + HO

b. NH;—N, + H,

B. Al +0, — Al ,03

10. Hanuiure MOJIEKYJISIpHBIE B TaM, T€ 3TO UMEET MECTO, - MOHHBIC YPaBHEHUS PEAKIIHi, COTJIACHO CXEME:

P —P,0s_, H,P04 —Na 3P0, Ykaxxure TUIIBI peakiuii [0 YUCITY U COCTaBY MCXOTHBIX BEIIECTB U MPOAYKTOB PEaAKIIUH.

Bapuant 2

1. IIpocToe BemecTBO-HEMETAILI:

A. Amomvunnii b. Maramii B. I'padut I'. XKeneso

2. ArperaTHoe COCTOSIHHE ITPOCTOT0 BEIIECTBA CEPbI IIPU OOBIUHBIX YCIOBHUSIX:

A. T'azoo6pasnoe b. XKuakoe B. Teepnoe

3. Tpu NEKTPOHHBIX CJI0sI (IHEPTETUUECKUX YPOBHS) UMEET aTOM:

A.bapus b. Aprona B.Cepebpa I'. Kucnopona

4. Yucno 31eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE aToMa 3JIEMEHTA IVIaBHOM MOATrPYIIIbI TOKA3bIBAET:
A. Homep nepuona b. Homep rpymmsl

B. IlopsinkoBeiil Homep aneMenTa I'. 3apsia sapa atoma

5. Macca 3 mMoJib BOJbI paBHa:

A.27r.5.60r.B.54r.T.90r.

6. 'pynna ¢hopmyn BemecTs, B KOTOPOH COAEP)KaTCsi OCHOBaHUE, KUCIIOTA, COJIb U OCHOBHBIN OKCHUJL:

A. HC1 ,S03, FeS, Ca(OH)y,

b. CuCh , H3PO4, KOH, CO0,

B. HNO;, NaNOs, CU(OH)z, FeO

I'. CuO, S0, , NaOH , HC1

7. Oxpacka HHIUKATOpA JJAKMYCca B pacTBOPE, MOJTYyYEHHOM IIPH B3auMoieicTBIH okcuaa ¢ocdopa (V) ¢ Bogoit

8. CoorHecure
Ty XuMHUYEeCKON CBA3U:



I. Monnas 2. KoBaneHnTHas HenomspHasd 3. Meramndeckas
Xumuueckasn popmyna eewecmea:
A.Ag B.N B.C0; TI. MgCl;
9. PaccraBbTe KO GUIMEHTHI B CXeMaxX U YK KUTE TUIIbl XUMUUYECKUX PEaKLU:
A1,03 + H,S0, — A1,(S04)3 + H20
B. H, + Cl,— HCI1
H 20 —H,+0,
10. HanumunTe MOJIEKyJIsipHbIE U TaM, TJI€ 3TO UMEET MECTO, - HIOHHbIE YPAaBHEHUS pEaKlHii, COINIACHO CXeMe:
Ba —BaO —Ba(OH),—BaS0, Ykaxwurte THIIbI peakiyii 0 YUCIY U COCTaBYy UCXOAHBIX BEUIECTB U MPOIYKTOB PEAKIUH.

9 KJIACC
Kourtpoabsnas padora Ne 1 «BBenenue. O01masi XapakTepucTHKa XUMHYECKHUX JIEMEHTOB U XUMHYeCKUX peakuuii. [lepuoanyeckuii 3aKoH u
Ilepuoauueckasi cucrema xumMuieckux iemMeHToB /. U. MengeneeBa»

Yacts A (3agaHus ¢ BLIOOPOM OTBETA)
Al. B nepuoaax ciieBa HarpaBo 3apsj sapa aToma
1. yBenuumBaercs
2. yMEHbIIAeTcs
3. He u3MeHseTcs
4. cHadvana yBeTMIMBACTCS, & 3aTEM YMEHBIIACTCS
A2. B rmaBHbBIX OATPYIIIAX CHU3Y BBEPX 3aps siipa aToma
1. yBenuuuBaercs
2. yMeHbIIaeTcs
3. He u3MeHseTCs
4. cHayana yBeNUYHMBAETCS, a 3aTEM YMEHBIIACTCS
A3. B rraBHBIX MOATPYIIIAX CBEPXY BHU3 YUCIIO JICKTPOHOB Ha BHEITHEM YPOBHE
1. yBenuumBaercs
2. yMEHbIIAeTCs
3. He U3MeHseTCs
4. cHadvaja yBeJMIMBACTCS, & 3aTEM YMEHBIIAeTCS
A4. B nepuonax crpaBa HaJIeBO YHCIIO YHEPTETHUECKUX YPOBHEH
YBEJIIMYUBACTCS
YMEHBIIIAETCS
HE U3MEHSICTCS
CHayaja yBeJIMYMBAETCs, a 3aTeM YMEHbBIIIAETCS

AN S



AS. B rnaBHBIX NOATPYINax CHU3Y BBEPX BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTA
1. ycwimmBaroTcs
2. ocnabeBaroT
3. He U3MEHSI0TCSA
4. cHavana ocia0eBaroT, a 3aTeM YCUIMBAIOTCS
AG6. B nepuojax cieBa HarpaBo BOCCTAHOBHUTEIBHBIE CBOIICTBA dJIEMEHTA
1. ycunusarorcs
2. ocnabeBaroT
3. HE U3MEHSIOTCS
4. cHavana ocia0eBaloT, a 3aTEM YCUIIMBAIOTCS
A’7. B rinaBHBIX NOATPYIINAX CBEPXY BHU3 OKUCIUTENbHBIE CBOMCTBA 3JIEMEHTA
1. ycunuBarorcs
2. ocnabeBaroT
3. HE U3MEHSI0TCA
4. cHayasna ociaa0eBaroT, a 3aTEM YCUIIMBAOTCS
A8. B nepuonax cineBa HampaBo OKHCIUTEIbHBIE CBOWCTBA dJIEMEHTA
1. ycunuBarorcs
2. ocnabeBaroT
3. HE U3MEHSIOTCS
4. chHavana ocia0eBaroT, a 3aTeM YCUIMBAIOTCS
A9. B rnaBHbIX NOATPYIIIAX CBEPXY BHU3 BhICIIAS [TOJIOKUTEIbHAS CTETIEHb OKUCIICHUS
1. yBennuuBaercs
2. yMEHbIIaeTcs
3. He u3MeHsercs
4. cHayana yBeIMYMBAeTCs, a 3aT€M YMEHbIIAeTCs
A10. Oxcup kanpuus CaO He pearupyer ¢
1)NaOH 3) CO,
2) HCI 4) H,0
A11 . Okcupa cepsl (IV) SO2 He pearupyer ¢
1) NaOH 3) CaO
2) H,0 4)HCI1
A12. Ykaxute BeniecTBO X B TeHETUUECKOM Py CEpHI:
S -X—H5S0;
1) NayS033) H,S
2) SO; 4)S0;
A13. YkaxuTe BemiecTBo X B reHeTHYecKoM psany Kaibius: Ca — X — Ca(OH);.



1) CaO 3) CaCo0s
2) CaCl, 4) Ca(N03)2
Al4. Vctionb3yst METOJ 3JICKTPOHHOTO OaiaHca, onpeienuTe cyMMy KO3 HUIMEHTOB B ypaBHeHHH peakuuu 1o cxeme: NH3 + O,—Ny + H20
1)12 3) 14
2)13 4)15
A15. Coxrnu 335 r TexHuueckoit cepsl, congepxkanieit 10% npumeceit. Onpenenure o0beM (H.y.) oOpazoBasiierocsi okcuna cepsl (IV), ecinu BbIXoJ 3TOr0
okcuaa coctaBmil  90% OT TeopeTHyeCKr BO3MOKHOTIO.
1) 170 3)190 n
2) 1801 4)200
Yacts B (3amanus ¢ KpaTKMM OTBETOM)
B1. YcranoBute cooTBeTcTBHE MEXKIY POPMYIION OKcuaa u ero  kiaccudukarueit. OTBET AaiiTe B BUAC MMOCIC0BATEILHOCTH UG, COOTBETCTBYIOIINX OYKBaM
1o andaBuTy.

OOPMYVIJIA KITACCUDOUKALIMA
OKCHUIA OKCUIA

A)SO3 1) KUCITOTHBINA OKCHU]T
b) P20s 2) ambOTepHBI OKCU
BaO 3) OCHOBHBIN OKCH/]I

I') A1,03

) Nay0

B2. YcraHoBuTe cooTBeTCTBHE MEXAY GopMyIoi coennHenus | u kiaccudukaipein. OTBET AaiiTe B BUJIE MOCIIEA0BATEIBHOCTH (P, COOTBETCTBYIOIIUX OyKBaM
1o angaBuTy.

OOPMVIJIA KIIACCUDOUKAIIN A

A)KOH 1) xucnora

Bb)H3P0,4 2) am(pOTepHBII THAPOKCU]
B)Fe(OH); 3) HEpaCTBOPUMOE OCHOBAHHE
I') AI(OH)3 4) menous

) HC1

B3. Cpeau HIbKenepeYrciIeHHbIX OKCUIOB YKaKUTe HepacTBopuMbie ocHoBanus: 1) Mg(OH)2, 2) HrelO3, 3) NaOH,
Ni(OH),, 5) Ba(OH),, 6) Cu(OH),, 7) KOH, 8) NH;OH. OtBeT naiite B Bujie m0CI€I0BATEIBHOCTH IIU(P B TOPSIKE UX BO3PACTAHHUS.
B4. Pacniosioxute 351IeMEHTHI B TOPSAKE BO3pacTaHUs UX MeTautnueckux cBoicts: 1) Ca, 2) Ba, 3) Be, 4) Sr, 5) Mg. OtBet naiiTe B BUJE MOCIEI0BATSIBHOCTH

udp.
BS5. Pacniosioxute 351eMEHTHI B TOPSAKE BO3pacTaHUS UX OKUCIUTENbHOU criocoOHocTu: 1) S, 2) Cl1, 3) P, 4) Sb, 5) As. OtBer iaiiTe B BUJE MOCIEI0BATSILHOCTH

udp.

KonTtpoabHnas padora Ne2 «Meraib»
Bapmnanr 1



1. CocraBuTh ypaBHEHHUS peaKLUi, XapaKTEPU3YIOLINX XUMHUUECKHUE CBOMCTBA METAJUIMUECKOTO Kanblys. Peakuuu paccmarpuBath B cBeTe Teopun OBP u
TOJI. JaTh Ha3BaHUA U XapAKTEPUCTUKHU MOJTYYEHHBIM COCTUHEHUSM.

2. CocTraBUTb ypaBHEHHS PEAKIMN AJIS IEPEXOJIOB:
Fe — FeS0; — Fe(OH); — FeO — Fe

!
FeCO3
3. Ilpm B3aumogeiictBuu 5,4 T Al ¢ consHoi kucaoToi 6bu10 osrydeHo 6,384 1 Bogopoaa (H.y.). CKOJIBKO 3TO COCTABIIAET MPOLIEHTOB OT TEOPETUYECKH
BO3MOKHOI0?
4. TlpuBecTn XUMHYECKHE (HOPMYJIIBI CICAYIOMINX COSANHEHHI: KPUCTAUINYECKAs CO/ia, HOKEHasi MarHe3usl, KPACHBIH JKEJIe3HSIK.
Bapuanr 2

1. CocraBuTh ypaBHEHHUSI peakinii, XapaKTepU3YIOIIUX XUMUUYECKUE CBOMCTBa inTud. Peakiuu paccmarpuBath B cBere Teopun OBP u TO/I. Jlats Ha3zBanus
U XapaKTEPUCTUKHU MOIYYEHHBIM COCAUHEHUSIM.
2. CocTaBuUTh YpaBHCHHSI pEaKIIUN JJIs IEPEXO0JI0B:
Bc — BeO — BG(N03)2 - BG(OH)Z —K,Be0, — BeS0,
3. Ompenenuts 00bEM BOJIOPO/IA, KOTOPBIA MOXKET OBITH MOJTyYEH MPH B3aUMOACHCTBHH ¢ Bojo 5 T Ca, eciu BbIX0j Bojopoaa coctasisieT 90 % ot
TEOPETUYECKU BO3MOKHOT0? ¢
4. IlpuBectu xumuueckue GOpMyIbl CIEIYIOMNUX COSIUHEHUI: MarHUTHBIN JKeJIe3HSK, JKeIe3HbI KoIueaH, KaMEHHas COJlb.
U
Bapmuanr 1.
1. DnexTpoHHas hopMylia aToMa MarHusi:
A1S?2S*  B.1S?2S° 2P
B.1S%2S"  T.1S%25%2P°38?
2. C pa36aBieHHOM CepHOI KUCIOTON HE B3aUMOJICHCTBYET:
A. AntoMuHHI B. XKeneso
b. bapnii I'. PtyTs
3. [IpocToe BemecTBO ¢ HanbOIEE IPKO BHIPAKEHHBIMU METAJUIMYECKUMU CBOMCTBAMU:
A. bepmumit B. Maruuii
b. Kanpiuit  I'. Ctponuuit
4. AToM MarHus OTJINYaeTCsl OT HOHA MarHus:
A. 3apsnom siapa B. HucioM npoToHOB
b. 3apsanom vactuisl I'. YuciioMm HEUTPOHOB
5. Haubonee sHEpruyHO pearupyer ¢ BOAOK:
A. Kamui B. Crapgnii
b. Kanpmuii  I'. Maruuit
6. Psi1, B KOTOPOM BCE BELIECTBA PEATUPYIOT C KAIBIUEM:
A. C0,, Hp, HC1 B. NaOH , H,0 , HC1



b. C1,, H,0,H,S0, TI.S.H»S0,4, so3,

7. Paguyc atomoB aneMeHToB Il mepuoaa ¢ yBennueHuem 3apsaa sjapa oT HIEJTOYHOr0 MeTajla K rajioreHy
8. Bujg XuMHYeCKOM CBSI3UM B IIPOCTOM BEIICCTBE KaJIbIUI

9. Hanuwiume cokpawennoe uonnoe ypasnenue, COOTBETCTBYOIEE MOJNEKYIIpHOMY ypaBHerHio: BaCl," H,S04 = BaS0, + 2HC1

Hanuwume ypaenenus peakyuti, ¢ TOMOIIBIO KOTOPBIX MOYKHO OCYIIeCTBUTH cienyromue npespaiierus: CuCl,— Cu(OH); —C u (N O3) —Cu u coctaBUTh BO3-
MOYHbBIE OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE YPABHEHUSI.

Bapuanr 2.
1. SHeKT?OHHaﬂ (dopmyra aToMa HaTPUS:
A.1S%2S B. IS% 25° 2P°3S?
B.1S?28°2P°3S"  T.1S%2S!
2. C consiHOM KUCI0TON HE B3aMMOJIEHCTBYET:
A. Menb B. XKene3o.
b.Kampmmit  I'. llunk
3. [IpocToe BemecTBO ¢ HanboJIEe IPKO BBIPAKEHHBIMU METANIMUYECKUMHU CBOMCTBAMU:
A. AmoMuHUI B. Marnuit
b. Kpemnuin I'. Harpuit
ATOM amOMUHUS OTIUYAETCS OT MOHA ATFOMUHUS:
apsaoMm siapa B. 3apsaom uactuiis
HCIIOM ITPOTOHOB ['. YKHCIIOM HEUTPOHOB
HaubGonee sHeprudno pearupyer ¢ BOJOM:
TpoHuMii B. Maruumii
Kanpumit  I' bapwuid.
Psin, B KOTOpOM BCe BelIeCTBa pearupyroT C MarHUEM:
S, NaOH 5 H,0 B.Cl, 'Oz,HCI
Li, H2504, Co0, I'. CuO, CU(OH)z, HsPO4
Pannyc aToMOB 371€MEHTOB TJIaBHOMW MOATPYIIITHI C YBEIMUYSHUEM 3apsia siapa
8. Bui xuMuueckoi CBA3U B IPOCTOM BELIECTBE XJIOPUAE HATPUS
9. Hammmmure cokparieHHOe HOHHOE YpaBHEHHE, COOTBETCTBYIOIee MoJieKysipHoMy ypaBHeHuto: A1C13 + 3KOH = A1(OH)3| + 3KCl1
10. HanmmmmTe ypaBHEHHsI peaKIuii, C MOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH clieayronue npeBpamenus: Zn—> ZnS0; —>Zn(OH); —>Zn0 u cocTaBuTh
BO3MOJKHBIE OKUCITUTEIIBHO-BOCCTAHOBUTEIHHBIC YPABHEHUS.
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KonTposbHas padora Ne3 «Hemerauibpy
Bapuanr 1
1. CocraBuTh ypaBHEHUS PEAKIIUI IJIs IEPEXOIOB:
S —H,S— SO,— S0;—H,S0, — H,



!
Na,S05
Paccmotpets oany peakuto B cBete TO/I.

2. JlaTb XapaKTepUCTHKY PEaKIUU MO Pa3IMYHBIM MTpU3HAKaM. PaccMOTpeTh YCIOBUS CMEIICHUSI XUMUYECKOT'O PAaBHOBECHS BIIPABO:
N, + 3H; —2NH3 +Q
3. V¥Ypausars OBP meTtonom amekTpoHHOTO OanaHca:
M0, + 4HC1 = MuCl1, + Cl1, + H,0
4. TlpuecTtu xumuueckue GOpMyJbl CIEIYIOMNUX COSTUHEHHI: aMMUayHasi CeIMTPa, CBUHILIOBBIN OJiecK, (DII0OpHUT.
5. B 735 mr 20 % pactBopa cepHOii KucioTsl pactBopuin 30 mur ammuaka. Paccunrars Maccy oOpa3oBaBIIeiics COH.
Bapuanr 2
1. CocraButh ypaBHEHUS pEAKIH 1JIs1 IEPEXOIO0B:
ZnCl, -HC1—-KCl —- Cl, —» 1, — HI
!
AgClI
Paccmotpets oaHy peakiuto B cete TO/I.
2. JlaTb XapaKTepUCTHKY PEAKIIUU M0 Pa3IMYHBIM MTpU3HAKaM. PaccMOTpeTh YCIOBUS CMEIICHHUSI XUMUYECKOTO PAaBHOBECHS BIIPABO:
2503 <250, + 0, -Q
3. VYpaBusarb OBP meTtonoM anekTpoHHOrO OanaHca:
HNOg(pa3)+ Mg = Mg(N03)2 + N,0 + H,0
4. TlpuecTtn xumMudeckre GopMybl CIETYIOMNUX COSTUHEHHI: BECETSIINI ra3, )KUIKOe CTEKJIO, KaTuiiHas CenuTpa.
5. B400r 25 % pacTBOpa enKoro Kajau pacTBOPUIIH 45 11 yriekucyioro ra3za. Paccuntats Maccy oOpa3oBaBIIIeiics COH.
WITH
Bapmuanr 1.

1. 3apsn siapa atoma +17 UMEIOT aTOMbI XUMHUYECKOTO JIEMEHTA!

A.A30Ta B. Cepnl

b. Kucnopona I'. Xnopa

2. YpaBHeHue xumuyeckoi peakiuu 2S0; + 0= 2503 cOOTBETCTBYET cXeMe MPEeBPAIIEHUs CEephl:
A.s°—s™ B.s"-s*

B.S?—S™ I.8"—>s"

3. Crenenp okucnenus dpochopa B psay BemecTs, Gopmyns KoTopbix Ca,Py, P, P20s, P;0s
A. Iloeimaercs ot 0 1o +5 B. Ilonmxkaercs ot +6 110 -2

b. IloBrimaetcs ot -3 no +5 I'. IloBemmaercs ot -4 no +4

4. BemectBo X B psny npespamienuii CO; — X — Ca(HCO03); —COr umeer dpopmyiy:
A. Ca(OH)z B.Ca C03

b. CO

I'. CaO

5. PeakTBOM Ha CyJIB(I)aT-aHI/IOH SABJIACTCA KaTHOH:



AH B. Ba*

B. Na' I'.NHs"

6. XuMuyeckast peakius BO3MOYKHA MEXK]y BEIIeCTBaMH, (POPMYITbI KOTOPBIX:
A. C0, u NaOH B. SO0; u N,Oq

b. Cun H2804(pa35) I'. P,0; u HC1

7.Bun xuMHUecKoil CBSI3U B MIPOCTOM BEILECTBE XJIOPOBOJOPO/IE:
8. CocraBbTe (hOpMYJTy KHCIOTBI, KOTOpasi 00pa3yeTcs Mpu B3aUMOJICHCTBUH BelIeCTB, (GopMyJibl KOTOpbIX: Na,SiOz u
HCI:

9. Hemeranmnnaeckue CBONCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMH BTOPOTO MEPHOA, C YBEIUICHHEM 3apsI0B
anep
10. 3anummmTe ypaBHEHUs PEAKIIHii, C TOMOIIHIO KOTOPBIX MOXKHO OCYIIIECTBUTH MPEBPAIEHUS COTJIACHO CXEME:

1 2 3 4 5
S—MgS — S0, — SO3—Na,S0, — BaS0,4 Peakiuto 1 paccMOTpHUTE ¢ TOYKH 3pEHUST OKHCICHUS-BOCCTAHOBIICHHS, PEAKITUIO 5 B CBETE TCOPHH
ANEKTPOJIUTHICCKON JUCCOIUAIIH.

Bapuanr 2.

1. 3apsn siapa atoma +14 UMEIOT aTOMbI XUMUYECKOTO JIEMEHTA !

A.A30Ta B. Kpemuus

b. Kucnopona I'. Yrnepona

2. KoBaneHTHast HemoysIpHasi CBSI3b HMEETCS B MOJIEKYJIe BellecTBa, (hopMyia KOTOPOTo:
A. N, B. HC1

b. CHy I'. Na,S

3. CremneHb OKHUCIIEHUS CEPBI B pSAY BELIECTB, (POPMYIIbI KOTOPBIX

S03, S0,, S, H,S

A. Tloseimaercst ot 0 1o +5 B. ITonmxkaercst ot +6 g0 -2

b. Iloamxkaercs ot +5 1o O I'. IloBeimaercs ot -4 mo +4

4. Bemectro X B psy npeBpamiennii P— P,0s— X —NazPOumeer hopmyy:
A. Ca3(P04)2 B. Ca CO,

b. PH; I'. H3PO4

5. PeakTuBOM Ha XJIOPUI-aHUOH SIBIIETCS KaTHOH;

A.H" B.Ba*+

B.Ag"T.NH; "

6. XuMuvecKas peakiys BO3MOXHA MEXTy BellecTBaMH, (hOPMYJIBI KOTOPBIX:
A. Hy,S0, u CO, B. H,S0,4 1 BaS0,



Bb. H,S04 u An I'. H,S04 1 MgO
7. CooTHeCUTE: ypaBHEHNE XUMHYECKON PEaKIuu
H,S + C1, = 2HCI + S cxeme npeBpartiieHus XJjiopa:
A.Cl’ —CIt B.CI° — CI*
B.ClI - CI" I.CI—Cl°
8. CocraBbTe (hopmyity ra3000pa3HOro BeliecTBa, 00pa3yromierocs npu B3auMoAecTBUU BeulecTB, (popmyssl koTopsix: CaCO3 u
HC1:
9. Hemetanminnueckue CBONCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX AJIEMEHTAMH MSATON TPYIIIbI II1aBHOW MOATPYIIBL, C YBEIHUEHUEM 3apsiia
spa:
10. 3anumuTe ypaBHEHUs PeaKIii, ¢ MOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBUTH IIPEBPAILEHHUS COTJIACHO CXEME:
1 2 3 4 5}
Nz — NH3 — NO — NOz — HNOg — KNO3
Peakmuto 1 paccMoTpuTe C TOUKH 3pEHHS OKUCIICHHUS-BOCCTAHOBJICHH S, PEAKIIMIO 5 B CBETE TEOPUHU AJICKTPOIIUTUUECKON JUCCOIHAIIH.

«MTorosasi KOHTpo/IbHAsA padoTa 10 XMMHH 3a Kypc 9 Kiacca»
Bapuanr 1.
1. Hanbonee spko METaJUTMYECKHE CBOMCTBA BHIPAYKEHBI:
A. VY narpus B.YV karus
b. Ymurtusa TI'. Y marnus
2. CreneHb OKHCIEHHS 13 y aTOMa XpoMa B COEIMHEHUH, (hopMysia KOTOPOro:
A.CrO B. CrOs3
b. CF203 IT. HzCI’O4
3. CepHyI0 KMCIIOTY MOKHO MOJIYYHUTh ITPU B3aUMOJIEHCTBUHU BEIIECTB, (POPMYJIIbI KOTOPHIX:
A. H20 u 502 B. H2 u 503
b. HzO u 803 T. 803 n KOH
4. Pz n11eMEHTOB, pacloIOKEHHBIX B MIOPSIIKE YBEIMUEHUS aTOMHBIX PaJInyCOB:
A.Be,B,C B.Si,C,N
b.F, CI,Br TI.Na, Mg, Ca
5. Oxup Kanpuus SBIISETCS:
A. AMmpoTepHBIM B. HeconeoOpasyromm
b. Kucnotabim I'. OcHOBHBIM
6. s propuaa kamust xapakTepHa XUMHUECKas CBsI3b, KOTOpasi Ha3bIBaeTCs
A.Honnas  B. KoBasieHTHast HenoJsspHast
b. Merannuueckas I'. KoBanenTHas nosisipHas
7. CooTHecuTe: ypaBHEHHE peakLuu
2 S0, + 02 = 2S03, cxeMe NpeBpaIeHUs Cephl:



A.S™ 8" B.S? 8™
B.S"—s% TI.s°—s?°
8. Oxcup azora (M) umeet popmyny

A. N0 B. N203

b. NO; I'. NO

9.3anummre ypaBHEHUS peakiyil, C ITOMOLIbIO KOTOPBIX MOXKHO OCYIIECTBUTH IIPEBPAILEHUS COTJIACHO CXEMeE:
1 2 3

Na,C03; — C0, — CaCO3 — CaO Peakmuto 1 paccMOTpuUTE B CBETE TEOPUH IEKTPOJIUTHUCSCKON TUCCOITHAIUH.
10.Brrancnnre Maccy COJISIHOM KUCIOTHI, HEOOXOAMMOM I HEHTpannu3aiu
40 r. 20% pacTBOpa rUAPOKCH]IA KATbIIUS.

Bapuanr 2.
1. Hanbonee spKo BbIpaKEHbI HEMETAJUIMYECKHE CBOWCTBA!
A. Y xaopa B.V dropa
b. Y nona I'. Y 6poma
2. CreneHb OKUCIIEHUS -3 y aToMa a30Ta B COeIMHEHUH, (popMyra KOTOPOro:
A. N B.N203
b. NO I'. NH3
3. 'mppokcun meau (1) MOYXKHO MOTYYUTH ITPU B3aUMOJICHCTBUY BEIIECTB, (POPMYIIbI KOTOPBIX:
A. Cuu Hy0 B. CuO u H,0
b. CuCl, u Fe(OH)3 I'. CuS0, 1 NaOH
4. P51 571eMEHTOB, paclOI0KEHHBIX B MIOPAIKE YBEIMUEHHUS ATOMHBIX pajinyCOB:
A.Li,Na, Rb B.Se.S.0;
b.P,S,0; I'.Be, B, Al
5. Oxun yrnepona (1V) seasercs:
A. AMmpoTepHBIM B. HeconeoGpasyroumm
b. Kucinotaeim I'. OcHOBHBIM
6. B Monekyse 6poMOBOI0pO/Ia XUMUYECKas CBSI3b Ha3bIBACTCS
7. CooTHecUTE: ypaBHEHUE PEAKIIUN
4 NH3 + 50, = 4NO + 6 H,0 cxeme npeBpaiiieHus a3oTa:
A N° >N B.N"-N*™
B.N® — N” I.N*” - N?
8.I'mapoxcun xenesa (I1) umeer hopmyny
9. 3anuiuTe ypaBHEHHsI PEAKIMiA, C TOMOIIBIO KOTOPHIX MOYKHO OCYIIIECTBUTh IMPEBPAIIEHUS COTJIACHO CXEME:
1 2 3
S0O3—H3S04 —CuS04 — Cu(OH); Peakuuto 3 paccMOTpUTE B CBETE€ TEOPUU DIIEKTPOTUTUIECCKON AUCCOIHUAITIH.




10.K 27 r pactBopa ¢ maccoBoit noneit xinopuga meau (I1) 10% nobasunm u30bITOK pacTBopa cynbhuaa HaTpust. OnpenesnTe Maccy BINABLIETO 0CAIKA.



XapaKkTepuCcTHKA OTMETKH

«5» («OTJIMYHO») — YPOBEHb BBINOJHCHUS TPEOOBAHMI 3HAYMTEIILHO BHINIC YIOBIETBOPUTEIHHOTO: OTCYTCTBHE OINMMOOK KaK IO TEKYIIEMYy, TaK M IO
IpebIAyIIeMy YIeOHOMY MaTepHalty; He 0oJiee OHOTO HEeJJ04YeTa; JIOTUYHOCTD U TIOJTHOTA U3JI0KCHUSI.

«4» («XOpoI1110») — YPOBEHH BHITIOJHEHUS TPEOOBAHUH BBIIIE YAOBIECTBOPUTEIBHOTO: UCTIOIB30BAHUE JTOTIOTHUTEILHOTO MaTepHala, MOJHOTa U JIOTHYHOCTh
PacCKpBITHSI BOIIPOCA; CAMOCTOSITEIIBHOCTh CYXXJICHUH, OTPaKEHHUE CBOETO OTHOIICHHS K MpeaMery oOcyxnaeHus. Hamuume ommOOK M HEJOYETOB B
KOJIMYECTBEHHOM BBIPAKEHUU TI0 OTICTBHBIM IPEIMETAM OTPAXKAETCS B IOKATHHBIX aKTaX O TEKYIICH U UTOTOBOU (pyOeKHOI) arTecTaruu 00yJaronmxcs.

«3» («yAOBJIETBOPUTEJBLHO») — JIOCTATOYHBI MHHUMAJIBHBIH YPOBEHb BBIIOJHEHHS TPEOOBaHMU, NMPEIBSBISEMBIX K KOHKPETHOW paboTe, OTIeNbHBIC
HApYIICHUS JIOTHKU M3JI0KEHUS MaTepuaia; HEMOJIHOTa PACKPBITHS Bormpoca. Hamuywe ommOOK U HEIOYETOB MO OTACIHHBIM MpPEIMETaM B KOJIUYECTBEHHOM
BBIPAKCHUH OTPAXKACTCS B JIOKAJIBHBIX aKTaX O TEKYIICH U UTOTOBOM (PyOS)KHOI) aTTeCTalluu 00yJYarOIuXcsl.

«2» («I10X0») — YPOBEHB BBIIIOJIHCHUS TPEOOBAHUN HIDKE YIOBJICTBOPUTEIILHOTO: HAPYIICHHUE JIOTHKHU; HETIOJIHOTA, HEPACKPBITOCTh 00CYKIaeMOTr0 BOIIPOCa,
OTCYTCTBHE apryMEHTAIlMH JIMOO OMMOOYHOCTh €€ OCHOBHBIX MMOJIOKeHHH. Hamnune ommOOK W HEIOYETOB MO OTACIbHBIM NpEAMETaM B KOJIUYCCTBECHHOM
BBIPOKCHUH OTPAKACTCS B JIOKATHHBIX aKTaX O TEKYIICH U UTOroBOM (pyOexxHOii) 00 aTTecTanuy 00ydaromuXcsl.

KoHTpPOJIbHO-U3MepUTEIbHbIE MaTepUAJIbl TPEIHA3HAYCHBI JJIsi MPOBEPKU YPOBHS YCBOCHHUS YYEOHOrO MaTepuaja Ha OCHOBAaHHWU OOpa3oBATEIHLHOTO
MUHUMYyMa COJAEpkKaHHus o0pa3oBaHus U TPeOOBaHMI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB MIKOJI. OHU COCTaBJIEHBI HA OCHOBE MHOTOJIETHEH Melarorudyeckoin
MIPAKTUKHU C YICTOM Pa3IMYHBIX METOIMYECKHUX Pa3padOTOK.

[To Bcem rmaBaM Kypca M MX pazfesiaM IMpeajaraeTcs TeKyIIHMi U TeMaTUYeCKUH KOHTPOJb 3HAHUM M yMEHUH B OopMe XUMUYECKUX IUKTAHTOB U TECTOB,
CaMOCTOSITEITLHBIX U KOHTPOJILHBIX PaboT. 3a1anuss 000MX BapHAHTOB PAOOT CXOJHBI IO COACPKAHHIO M XapaKTePy BBITIONHAEMBIX YICOHBIX JICHCTBUH.

Jna opranuzanuu 3pPeKTUBHOM pabOTHI BCEro Kiacca ¢ Y4eTOM WHIUBUAYATbHBIX CIOCOOHOCTEHN Ka)XXI0Tro yJalerocs B psae padoT, BXOASIIUX B mocodue,
MIPEJICTABJICHBI 3aJJaHUs PA3TUIHBIX YPOBHEH CIIOKHOCTH.

HezaMeHMMBIM MOMOIIIHUKOM TEJarora B KOHTPOJE 3HAHUHU SBISIOTCS 3agaHus B (opme Tecta. MIX MOXKHO HCHOJIB30BaTh Ha Pa3HBIX dTanax y4eOHOTO
mpoiiecca:

* MIPU U3yYEHUH HOBOTO MaTepHaa;

* Ha 9Tarle 3aKpErUICHUs U3y4YeHHOT'0 MaTepurara;

+ Ha ypokax 0000IIaro1Iero NoBTOPEHHUS,

* TIPU TEKYIIEM W TEMATHYCCKOM KOHTPOJIC 3HAHUW, YMEHHUI U HABBIKOB YYAITUXCS,

+ MPU MOATOTOBKE YYAIIUXCs K DK3aMeHaM KakK B YCTHOM, TaK M B MUCbMEHHOU (popme, ocoberHo B opme EI'D.

JIJIs KaXKJI0i TeMBI M €€ Pa3JieioB MPEIOKEHBI TECTOBBIC 33JJaHUsl PA3HOTO YPOBHS CJIIOHOCTH B JIByX BapHWaHTaX, pacCUMTaHHBbIC HA 15—35 MuH win Ha
1eNbIi ypok. J1Jis BEICTaBICHUS OIICHKH MpeJIaraeTcs NCIOIb30BaTh CIEIYIONIYIO TPOLIEHTHYIO MIKAITY:

35% BBIIOTHEHHBIX 3aJaHUM — OILICHKA «2»;

36—61 % — oreHka «3»;

62—85% — orieHKa «4»;

86—100% — oreHKa «5».



B 3aBucumocTu ot PE3YJIbTATOB BBINIOJIHCHUSA paGOTLI YUYUTCIIb MOKCT BHOCUTD B IIPCIJIOKCHHYKO CUCTEMY OLICHUBAHUS KOPPCKTUBLI, TIOCKOJILKY OCHOBHAA LICJIb

KOHTPOJIS B TAaHHOM CJTy4ae — He COOCTBEHHO BBICTABIICHHUE OIIEHKH, a ONIPEIeJICHUE YPOBHSI YCBOCHHUS YYAIIUMHKCS y4eOHOTO MaTepHalia i HallpaBJIeHUN
nanbHEHIIeH paboThl HAJl OBBIIIIEHUEM KayeCcTBa 3HAHUM

3amanne mon mudpoi 1 omenwBaercs 3 Oamwtamu; mox mudport 2 — 5 Oammamu; mox mudpoi 3-8 Oamramu. 3agaHus, OTMEUCHHBIE *, — JUIS
WHVBUIYAILHOTO BBIIOTHCHHUS.

Ecnu He ykazaHo UHOE, KaX bl OTBET YacTeH OIECHUBAETCS:

» yactu A — 2 Oaamu;

» yactu B — 4 Gamnamu;

« gactu C - 6 Oammamu.

Onnako HE BCEe ydaliuecs MPHUCTYMAIT K 3agaHusM dyactd C u TeM 0oJiee BBIMOJIHSAIOT UX MOJHOCTHIO0. UTOOBI MOBBICUTH MOJOKUTEILHYI0 MOTHUBAIIMIO K
BBIMOJTHEHUIO 3a7aHuii yactu C, yuuTeab MOXKET OObSIBUTH O BBICTABIICHUU 110 pe3yabTaTaM TecTa JBYX OLICHOK: MepBoil — 3a yacTu A u B, a BTopoit — 3a yactb
C — ¢ UCTIOB30BAHUEM MPOIEHTHOM IIKAJIbl OLICHKU 3HAHU.

Bompocs! a5t Bcex BUOB KOHTPOJIS 3HAHUN COCTABIICHBI TAKUM 00pa3oM, 4TOObI MeIaror ¢ UX MOMOIIBIO MOT BBISIBUTH 3HAHHSI YYAIIUXCS IO BCEM Y3JIOBBIM
BOIIPOCAM TJIaBBI U pa3jelia Kak Ha 0a30BOM ypOBHE, I'Jle HEOOXOIMMO TOJBKO BOCIIPOM3BEICHHUE YYeOHOTO MaTepuaia, TaKk W Ha YCIOKHCHHOM YpPOBHE, TJe
TpeOyeTcs yMeHHe aHaIU3uPOBaTh U CPAaBHUBATH JaHHbBIE, IPUMEHSS TBOPUYECKUE CIIOCOOHOCTH.

Bce oOy4aromue BUIbI KOHTPOJISI MPEATIONATAIOT KOJUICKTUBHYIO ACSITeILHOCTD YUaIuXcs 00 B mape, MO0 B TPYIINE U CAMOIIPOBEPKY.

[Tpu moAroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOJMMO OOpaTUTh BHUMAaHUE HA 33aJlaHUSl YPOKOB 0000IIat0IIero moBTopeHus. B aTom ciydae ydamuecs B
COOTBETCTBUU CO CBOUMH CIIOCOOHOCTSIMH OTIPEIEIISIFOT U1t ce0s 3a/1aHHs], KOTOPBIE MOT'YT BBITIOJIHUT.

Pacuetnble 3aaun pa3NUYHBIX TUIIOB U YPOBHEH CIOXHOCTH MPEACTABIEHBI B TOCOOMM OJOKaMH, a TakKe BKJIIOYEHBI B pa3Hble BUABI KOHTPOJSI 3HAHUIL.

Yuurenas MOXKET MO KEJIAaHHIO BKIIOYATh UX KakK JOIIOJIHUTCIIBHOC 3aaHUC B 0001 BU KOHTPOJIA WX Mpeajaratb ydalmuMcd OTACIbHBIC CaMOCTOSATCIIbBHBIC
pa6OTI>I 10 PCIICHUIO HO,Z[06HLIX 3aJa4.

HpOBeneHne XUMHUYECKOI0 JTUKTAHTa

3ananus 411 000X BapUaHTOB KPATKO 3alMCHIBAIOTCS HA JIMIIEBOM CTOPOHE JOCKH MJIM Ha KOJOTPAaHCIApaHTE; OTBEThI Ha BOIPOCHI XKeEJIaTeIbHO HAUucaTh Ha
00paTHOW CTOPOHE JOCKU MM TaK)Ke Ha KOJOTPaHCIapaHTe. Y YUTENb 3aUUTHIBACT COJIEpKAHNUE BOIIPOCA, YUaIMecs 3alHChIBAIOT OTBET B TETPAIX.
[To oxkoHYaHUM JUKTaHTa MPOBOJUTCS CAMOIIPOBEPKA!

* OIIMOOK HET — OLIEHKA «5»;

« nonyueHsl 1—2 omubku — «4»;

* JIOMYIIEHBI 3 OHOKH — «3».

B 3aBuCHMOCTH OT CTEIIEHH IMOATOTOBJICHHOCTHU yYaIIUXCA YYUTEIb MOXKCET UBMCHUTDH KpI/ITepI/Iﬁ OLCHKU pa60T B I10JIB3Y YUYCHHKA.

IIpoBenenune caMocToATEIbHOM PadOTHI
CamocrosrenbHas paboTa mpeamnosiaraet 100 napHyro, JIM00 rpynInoByo ¢GopMy paboThl M JaeT BO3MOXKHOCTD JydIIle OTpaboTaTh U3y4aeMble BOIPOCHI MO
KOHTPOJIEM YYHUTENSI U B XOJI€ CAaMOCTOSITEIIPHOM AESITENbHOCTH (Il oOydaromieli paboThl) MO0 Jydllie MOATOTOBHTHCS K KOHTPOJBHON paboTe, KOTOPYIO
NPEICTOUT BBIIOJIHATH HA CIIEAYIOIIEM YpoKe (1t ob6obmaromeil paboTel). 3aaHus BBIOIHAIOTCS B nape (TPyIIe), 9TO MO3BOJIET IKOHOMHUTH BpPEMS Ha OTBET.



OtaenpHbIC 3a1aHUA (TTOJT 3HAKOM *) ydarIuecs: BBIOTHSIIOT CAMOCTOSATENBHO. JIJIs KOHTPOJIS yYalluMCs MPEAOCTABISIETCS BO3MOXXHOCTh CBEPUTH CBOH OTBETHI C
3TaJIOHaMH, KOTOpbIe OyIyT JaHbl YUUTEIEM M0 OKOHYaHUU PabOTHI.

OueHka NpakTHYeCKUX YMEHMI yyaluxcs

VY4uTenpb A0IKEH yUUTHIBATh:

- IPaBUJILHOCTD OIPEAEICHUS 1IENU OIIbITA;

- CaMOCTOATEJIBHOCTb 10J00pa 000pYy0BaHUS U OOBEKTOB;

- IOCTIEIOBATEIBHOCTD B BBIMIOJIHEHUH PAOOTHI 110 3aKJIAKE OIBITA;

- JOTMYHOCTh U I'PAaMOTHOCTh B OIMCAHUU HAOJIIOJCHU, B JOPMYJIMPOBKE BBIBOJA U3 ONbITA.

Otmerka "'5" - IPaBUJIBHO OIPE/EIEHA LEIb OIbITAa,
- CaMOCTOSTENbHO, C HEOOXOAUMOM MOCIEeI0BATEILHOCTHIO IPOBEACHBI 000D 000PYI0BaHHS U 0OBEKTOB, a TaKkKe padoTa Mo 3aKIaaKe
OIIBITA;
- Hay4HO IPaMOTHO, JJOTHYHO ONHUCAHbl HAOI0IEHUS U CPOPMYITUPOBAHBI BHIBOJBI U3 OMbITA.

OtMmeTtka "4" - TIPABUJILHO OIIPEEIICHA LIENb OIbITA;

- CaMOCTOATENBHO MPOBEJIeHa paboTa 1Mo moadopy 000pyI0BaHNUs, OOBEKTOB,;

IIPY 3aKJIAJIKE OIBITA JIOMyCKatoTes 1 -2 ommoKwy;

- HAYYHO I'paMOTHO, JIOTUYHO OIMTMCAHBI Ha6J'[IOI[€HI/I$I n C(l)OpMy.]'II/IpOBaHI)I BBIBOJBI U3 OIIbITA,
- B ONMCAHUM HAOJIOACHUHN U3 ONbITa JOMYCKAIOTCs HEOOIbIINE HETOYHOCTH

Otmetka "3" - IPaBUJIBHO OIPEJEIIEHA LEIb OIbITA;
- moabop 06opynoBaHUs U OOBEKTOB, a TAKXKE paOOTHI MO 3aKIAAKE OMbITAa TPOBEIEHBI C TOMOIIBIO YUUTEJIS;
- IOIYCKAIOTCA HCTOYHOCTH U OIITNOKH TP 3aKJIaZIKC OIbITA, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, (1)0pMy.]'II/IpOBaHI/II/I BBIBOJIOB.

Otmerka "2" - HE ONpeIeNIeHa CaMOCTOSTEIIBHO 1IEJIb OIIbITA;
- He 0TOOpaHO HY)KHOE 000pYOBaHUE;
- TOITYCKAaIOTCS CYIIECTBEHHBIE OMMUOKH MPH 3aKIaIKe U 0)OPMIICHUH OTIBITA.

OuneHnka ymeHuil NPOBOAUTH HAOIIOIEHUS

Y4uuTtens N0IKEH YIUTHIBATH!

- IPaBUWJILHOCTh MPOBEACHUS HAOII0IEHUH 110 3aJaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHbIE TPU3HAKH Y HAa0III0JaeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0(hOpMJICHIH Pe3yabTATOB HAOII0ACHUI U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHS 10 3aJIaHHIO;

OtMmerka "5" - MPaBWJIBHO TI0 33J]aHUI0 YUUTEIISI TPOBEJACHO HAOIIOIEHNUE;
- BBIJICJICHBI CYIIIECTBEHHBIE IPU3HAKK y HabI01aeMoro o0beKTa (Impoiiecca);
- JIOTHYHO, HAYYHO TPaMOTHO 0(hOPMIICHBI PE3YJIbTAaThl HAOJFOACHUI 1 BBIBOIBI.

OtMeTka "'4" - MPaBWJIHHO TIO 33JIAHUIO YYUTEIIS IPOBEICHO HAOIIOICHNUE;
- IPY BBIJICJICHUH CYITIECTBEHHBIX MPU3HAKOB Yy HaOJt01aeMoro 00beKTa (mporiecca) Ha3BaHbl BTOPOCTECTICHHBIC,




- JIOITyCKAeTCsl HEOPEKHOCTh B OOPMIICHHH HAOII0A€HUH U BBIBOJIOB.

Ortmerka "3" | - 1OMyCKAarOTCS HETOYHOCTH U 1-2 OmMOKH B IPOBEICHUH HAOIIOCHUN 110 3aJaHUI0 YUUTEIIS,
- I BBIICTICHUH CYIIIECTBEHHBIX IPU3HAKOB y HA0II0aeMOro 00beKTa (TpoLiecca) BBIICISIOTCS JIUIIb HEKOTOPHIE;
- norryckarorces omnOku (1-2) B oopmiieHnr HaOIIOCHUI 1 BHIBOJIOB.

Otmerka "2" - Jormyckatores omuoku (3-4) B mpoBeeHNN HAOIIOACHUI 10 3a/1aHUI0 YUUTEJIS;

- HENPaBWJIBHO BBIACTSAIOTCS MPU3HAKH HAOII0gaeMoro oobeKTa (Imporecca);

- nomyckarotcst ommoku (3-4) B opopMiieHnr HaOIIOACHUH U BBIBOIOB. DOpMa aTTeCTaIlMy 10 OMOJIOTHH MOXKET OBITh Pa3JIMYHOMN: YCTHBIN
9K3aMeH Mo OmieTaMm, 3aimuTa pedepara, TECTUPOBAHHE, 3aIIUTa TPOCKTA.

®opMbI IpecTaBIeHHsI 00Pa30BaTEIbHBIX Pe3yJIbTATOB:

e Tabeinb YCIeBAEMOCTH 1O MpeaAMeTaM (C yKa3aHueM TPeOOBaHUH, MPEABSIBIIEMBIX K BBICTABICHUIO OTMETOK);

® TCKCTBHI UTOTOBBIX JMATHOCTUYCCKUX KOHTPOJIBHBIX PAa0OT, NUKTAHTOB WM T.JI. U aHAJIU3 WX BBIMOJIHCHHs oOydaromumcs (nHopmamus o0 3JIeMeHTax U
YPOBHSX MPOBEPSIEMOT0 3HAHUS — 3HAHWS, TOHUMAHHUS, TPUMCHECHHS, CUCTCMATHU3AIIHH);

® yCTHas OLICHKA YCIEIIHOCTH PE3yJIbTaToOB, (OPMYIMPOBKA MPUYHH HEYAa4 M PEKOMEH/IAIIUH 110 YCTPAHSHHUIO TPOOEIOB B O0YYCHHOCTH 110 TIPEAMETaM;

e 1opTdoIHO;

® pe3yabTaThl IICHXOJIOTO-TIEarOTHYECKUX UCCIICAOBAHUM, HIUTFOCTPUPYIOIIMX IUHAMUKY PAa3BUTHUS OTACIbHBIX HHTEIICKTYAIBHBIX U TMYHOCTHBIX KA4eCTB
oOyuaromerocs, YVY /1.

KpurepusimMu oneHuBaHUA SIBIISIOTCS:
® COOTBETCTBHE JOCTHTHYTBHIX HPEIMETHBIX, METAlpeJAMETHBIX M JMYHOCTHBIX PpEe3yJbTaToB OOy4aroluxcs TpeOOBaHUSM K pe3yiabTaTaM OCBOCHMS
o0pa3zoBaTenbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus PI'OC;
e JIMHAMUKa pe3yJbTaTOB MPEAMETHON 00ydyeHHOCTH, popmupoBanus Y'Y /1.
OneHka JOCTHKEHUSI METAIPEIMETHBIX PE3YJIbTaTOB MOXKET MPOBOJUTHCS B X0/1€ Pa3IMUHbIX Ipoueayp. OCHOBHON MpOLEeAypOi UTOTOBOM OLIEHKH JOCTH)KEHUS
METaIpPEeIMETHBIX PE3YNbTATOB SBISAETCS 3aUUmMa umo208020 UHOUBUOYATbHO20 NPOEK



KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHHUE
C OIIPEAEJIEHUEM OCHOBHBbIX BUJIOB YYEBHOU JEATEJBbHOCTHU

XumMuda.8 Kiaace

Ne Ne Komu | JTara | IloBTope | Jlomamiue 3ananwus, popmupyromiue YY1
YPOK | ypoKa Copeprkanue mporpaMMHOTO q1eCcT HUE € 3aJ1a-Hue
amno | mo Matepuaia BO
Hpea | TeMe a- peryis- I03HABATEIb KOMMYHHKA JUYIHOCT
Mery coB THUBHbBIC HbIE TUBHbBIC HbIE
Tema 1. [lepBoHauajibHble XUMHYeCKUE MOHATHSA. (17 yacoB)
1 1 Beoonuwiti uncmpyxmasc no Th npu 1 ®usnuec §1, ymp. | ®opmu- ®opmuposa dopmupoBanue Dopmu-
pa60me 6 Kabuneme xumui. KHUE CBOKCTBA, 3,4,8,9 poBaHHe HHUE YMCHHU: yMeHusl paboTaTh | pOBaHHE
IIpeamer xumuu. Bemectsa u ux ¢duznueckoe §5 NOHSTHA O | HAaOJIOAATS, B I1apax, OTBeYaTh | HHTEpeca
CBOMCTRA. XUMHUYECKUM AJIEMEHT U TECJI0 XHUMHH U €€ | OCIaTh BBIBOJBI Ha BOITPOCHI K HOBOMY
(DOPMBI €r0 CYIIECTBOBAHHS. ponu B IpH YUYUTENSA, YMEHUE | IPEOMETY
KU3HU IMPOBCACHUN HUCII0JIB30BaTh
2 2 Metonet u3yueHHs XUMUH. 1 82,83 YeJI0BEKa ONBITOB, YMEHHUSI | XUMUYECKUI
ArperaTHble COCTOSIHUSI BEIIECTB. paGoTars ¢ S3BIK, YMEHHE
3 3 HNucrpykrax no Th. 1 Ctp.20, KHUTOM 1 C pa6oTath ¢
IIpakTuyeckas pa6ora Nel npakTNe TIEPUOJNYECKO | XUMHUec-KOii
[IpaBuna TexHUKH 6€30MaCHOCTH 1 CHUCTEMOH. HOCY IOH.
pu paboTe B XUMUYECKOM
kabunere. [Ipuemsl oOpaieHus ¢
71a00paTOpHBIM 000PYIOBAaHUEM U
HarpeBaTeIbHBIMU PUOOpaMHU.
4 4 [IpeBparnieHus BeECTB. 1 dusnyeckue §4
dusndeckue SBICHUS B XUMUH — CBOWCTBA
OCHOBA Pa3/ICIICHUsI CMECEM.
XUMHUYECKUE SBICHUS.
5 5 HNucrpykrax no Th. 1 Crp.23,
IIpakTnyeckas padbora Ne2 rpakT.Ne
«Habmronenue 3a ropsieit cBeuoii» 2
6 6 Hucrpykrax no Th. 1 Crp.29,
IIpakTuyeckas padora Ne3 MIPAKT.
«AHanu3 MOYBBD) No3
7 7 ATOMHO- MOJIEKYJISIPHOE YUCHHE. 1 §6




XUMHUYECKUE DIIEMEHTEI

8 8 [Tepronuueckas cucrema l/}ITOM §6
(570)5(¢)
XUMHUYECKHUX 3JIEMEHTOB FPSHH:
JA.N.Meunneneena. 3Haku I'maBnas u
XHMHUYCCKHUX DJIEMECHTOB. nogouHas
TOATPYIIIHI,
IlopsinkoBbli
HOMEp
OrtHocuTeNnbHas
aTOMHasl Macca
9 9 Xumuueckue GopmyIibl. Hanmensmee | §7, mo
10 10 OTHOCHUTENbHAs aTOMHAs Macca. oburee ctp. 40
OTtHocuTeNnbHAS. MOJIEKYJISIPHAS KpaTHOC, §7,
Macca. aToM, ynp.4-7
MOJIEKYJIa,
HNHACKCHI
11 11 MaccoBas 1015 3J1eMEHTa B A ’ §7,
KO3 pUIMeHT
BEIIECTBE . QITOPUT
M U
3a/1a9n
bi (oY
12 12 IIpoBepounas pabora Nel [Tap.1-7
13 13 BanentHocTh Xumuraeckue §8,ymp.4
(dhopmysLonIpese 5
JICHHEC
BaJICHTHOCTH I10
(opmyze,
COCTAaBJICHUEC
dhopmy o
BaJICHTHOCTH,
OnHapHas
HOMCHKJIaTypa
14 14 XUMHYECKUE PEaKIuu Peaxuun ropenns, | §9 ymip. 1
JK30- U _7
OHAOTCPMUYECKUE
peakuun.IIpusnak
" U yCIIOBUS
MPOTCKAaHUSA XUM.
Peaxnuii.
15 15 3aKOH COXpaHEHHUsI MaCChI. PaCE)T(;lBﬂeHHe §10,
KO3 HWIMCHTOB B
16. 16. XUMHYECKUE YpaBHEHUS A —— ynp.4-7
peakuuil.
17. 17. Konrponsnas padoraNelno Teme

« HepBOHa‘IaJ'II)HBIe XUMHUYCCKUC
IIOHATUSA




Tema 2. BaxkHeiimme Kiacchbl Heopranmdeckux coeannennii. Kosimyecrsennple oTHomeHusi B xumuu. ( 23 yaca )

18 1 [IpocTele BelecTBa-MeTAILIBI. 1 Ouznveckre | 3ammucu B dopmu- YmMenue padbortath | YMeHue Osnane-
Annorponus. CBOIICTBA TeTpaiu poBanue C y4eOHUKOM, COTPYIHHYATh C | HHE
19 2 TIpoCTble BelecTBa-HeMeTaLIbL. 3 Ousmueckue | §12,13,15, | MOHATHA O nononnmenubﬂoﬁ y4uTeIEM B HaBbIKa-
20 3 CocTaB BO3IYXa. CBOSCTBA yrp.3 MeTannax, | IMTEpaTypoit. noucke u coope MH JUTS
21 4 Kucopon HEMETAITA | TEPHOHYECKOTi UH(pOPMAIINH, MpaKTH-
B X, CHCTEMOM. CIIyILIATh €TO. 4EeCKOU
OAOpOa KOJINYECTBE JesITenb-
22 3) Crenenp okucnenus. Homenknarypa | 2 3anucu B BEIECTEA. HOCTIL
23 6 OMHAPHBIX COCTMHCHUM TeTpaau
24 7 Oxcuppl. Jleryune BOIOpOaHbIE 1 §14, ®opmupoB | Ymenue paborats | YMeHue paborats | YMeHue
COEMHEHUS. ynp.1,2a,r,4 aHue C y4eOHHKOM, B Iapax, B UCTIONb-
§21n0 c1p.91 TIOHSITHSA O yMEHHE rpymnmnax, 30BaTh
25 8 Kucnorst 2 §16, ynp.1-3 CTETICHU COIOCTABIISTh, OTBEYaTh Ha 3HAHUS B
9 Kuenore n OKHCIICHHS, paboTath ¢ BOIIPOCHI OBITY.
KHCJI OCTaTKH
— KJIACCOB bopmynamu. YUUTES.
COEIMHEHN
26 Kucnoter §16,ynp.4-6 | H, 4MCTBIX
27 10 OcHOBaHHUS. 1 §21, co BCIICCTBAX
ctp.91lynp.1,2 A CMECHX.
28 11 Comu 1 §17,
ynp.2,3,6
29 12 [IpoBepounas paboraNe2 IIpocteie | 1 [Tap.12-
BellecTBa. BaykHe e KI1acchl 17,21,
HEOPraHWYECKUX COEIHHEHHU sanucu
30 13 Konnyectso Beniectsa. Mous. 2 Orxocurenbra | §18, ymp.5-
31 14 Mornsipaas macca. AATOMHAA M | 7 "33 naquy
MOJIEKYJISIpHAs
MacCcChlI
32 15 MonsipHslif 00beM Ta3oB 2 3axon §19,ymp.4,5
33 16 ABorapo, 89
IIJIOTHOCTB
rasa,
OTHOCHUTENIbHA | 3aJa4u

S INIOTHOCTh
rasa.




34 17 YucThle BElECTBA U CMECH. 2 ®usnueckoe | § 22 ymp.3-
35 18 CriocoObl pa3ienieHus: cMecei. TEJIO. 10, 3anucu
CocraB cMeceii (MaccoBast U Dusueckne | g retpanu
00BeMHAs T0JIM KOMITOHCHTOB B CBOHCTBA
cMecH) Cwmecu.
Huctele
BCIIECTBA
36 19 Pemenwue 3ama4y Ha cMecH. 2 §22, ymop. 3-
37 20 10, 3amucu
38 21 HNucrpykrax no Th 1 Crp.97
IIpakTnyeckas padora Ne 4 [TpakTNe6
«IpuroroBienune pacTBopa ¢
3aJaHHOM MacCOBOM JOJIeH
PacTBOPEHHOTO BEIIECTBAY
39 22 O00011IeHEe 3HAHUH IO TEME 2 2 §§12-22,
40 23 KonTtpoabsHas padora Ne 2 1o Teme 3aITiCH B
«BaxHeimue Kiaccol TeTpagu
HEOPTaHMYECKUX COSAMHECHUN.
KosmdecTBeHHBIC OTHOIIICHHS B
XUMHUH
Tema 3. Tunbl XUMHYECKHX peakiuii. PacueTrsl mo XumMuveckuM ypaBHeHusM. ( 94.)
41 1 3aKkoH coXpaHEHHUs Macchl BemecTra. | 1 §9, 10
YpaBHEHHs XUMUYECKUX PEAKIIUM. ymp. B
Peaknuu pasnoxenus. [lonarue o TETpaan
CKOPOCTH pEaKIIUU U KaTalln3aTopax
42 2 Peaknuu coenunenus. [lonsarue o 1 s11
LIETIOYKaX MPEBPAIICHUN. ynp. B




TeTpaiu
43 3 Peakmun 3amernienus. Psng 1 §11
aKTUBHOCTH METAIJIOB yup. B
TCTpaan
44 4 Peakmun o0Mena. YcioBus ux 1 §11
MPOTEKaHUs 10 KOHIIA yup. B
TCTpaaun
45 5 Pacyersl 1o XUMHYECKUM 2 Komugectso | §20,
46 6 ypaBHEHUSM BeleCTBA. 3a/1a4u B
MounsipHast TeTpanu
Macca.
MonspHblii
00BeM
47 7 HNucrpykrax no Th. 1 Crp. 68
IIpakTuyeckas padora NeS [TpaxTNo4
«[lonyuyenue, cobupanue u
pacro3HaBaHUE KHCIOPOJay
48 8 Hucrpykrax no Th. 1 Ctp. 74
IIpakTnyeckas padora Ne6 ITpaxTNe5
«[lonyuyenue, cobupanue u
pacrmo3HaBaHHe BOAOPOJA»
49 9 IIpoBepounasi pa6ora Ne 3 o 1 §§11,20+
TeMe «TUnbl XUMHUYECKUX PeaKIIUi. 3aIucy B
Pacyetsl Mo XUMHYEeCKHM TeTpaan
ypaBHEHUSIM).

Tema 4. XuMH4ecKHe CBOHCTBAa OCHOBHBIX KJIACCOB HEOPraHm4YecKHux coequHeHuid. (9 4.)

50 1 Kucnots! , ux xnaccupukanus u 2 Kucnora §25, yop. B

51 2 XHUMHYECKHE CBOICTBa TeTpaaun

52 3 OcHoBaHus, UX Kiaccuukanus u 1 OcuoBanne | §24, yrp.B
XUMHAYECKHE CBOWCTBA TeTpaan

53 4 Oxcupl, uX Kiaccuukanus u 1 OKCH/IBI §23, ynp. B
XUMHAYECKHE CBOWCTBA TeTpaan

54 5 Conu, ux xnaccupuKanus u 1 commn §26, ymp. B
XMMHUYECKHE CBOMCTBA TeTpaau

55 6 [TonsiTHE O TEHETUUYECKON CBSI3U 2 §27, ynp. B

56 7 MEXKy KJIACCAMU HEOPTaHUYECKUX TeTpaau

COCTUHEHUN




o7 8 Konrtponsnas padora Ne 3. 1 §§23-27
«XHMHYecKHe CBOiCTBA
OCHOBHBIX KJIACCOB
HEOPraHMYeCKUX COeJIMHEeHHUID».

58 9 HNucrpykrax no Th 1 Ctp.120,
IIpakTnyeckas padora Ne 7. npakTNe/

«Pemenue OKCIICPUMCHTAJIbHBIX
3aaa4 I10 TEMC OCHOBHBIC KJIACCHI
HCOPIraHUYCCKUX COCJIMHECHUI.

Tema 5,6 Ctpoenue aroma. [lepuoauuecknii 3axon u [lepuoagnueckasi cucrema xumudeckux ieMeHToB /.. MenaeseeBa. XuMmnueckasi CBA3b.

(10 yacoB)
59 1 OCHOBHBIE CBEJICHUS O CTPOCHUH 2 AToM. §30 dopmu- dopmupoBanue | DopmupoBaHue dopmu-
aToMOB. CocTaB aTOMHBIX siep: mpo- CTpOCHI/Ie yup. poBaHuc YMCHHA YMCHHA CylulaTb | pOBaHHC
TOHBI U HeI7ITp0HLI. 3HeKTp0HLI. sAApa aToMa MOHATHH O paGOT%TL C YUuTeIiisd, BECTHU HUHTCpECa
I/I3OTOHBI CTPOCHUU KHUT'OU, YMCHHA Jauajior ¢ K
60 2 CtpoeHue 3/1eKTpOHHBIX 000JI0YeK 1 Onektpon | §31, ymp. aroma, HHTCTPUPOBATE | YHHTEIIEM 1 KOHKpET-
XUMHUYECKO | 3HAHHUSA U3 APYyruMunu HOMY
61 3 ATOMOB XMMHUYECKHX DJICMCHTOB. 9
U CBA3U U (1)I/I3I/IKI/I B ydaniuMucs. XUMHNYECK
€€ BUaax. XUMHUIO. oMy
62 4 Ortkpsitue [lepuoauueckoro 3akona | 1 [Tepuon. §29,32 SIEMEH-
Z[,I/I. MeHHeHeeBa. prnna Hap28 Ty, IIOUCK
[epronuueckas cucrema METMIMIECKNE | camocTonTerbHo JIOTIONHAT
XUMHUYECKUX DJIEMEHTOB. HeMeTaIIecK eIbHOMI
A uHpopma
W3MEHEHHE B o O
TIePUOANIECKOM HEM.
TabJmIe.
63 5 HNonnas xuMuueckas CBs3b. 1 §34
64 6 KoBasienTHast XumHuueckasi CBS3b. 1 §35,36
KoBanentHas HemonspHas Xu-
MUYECKasl CBSI3b.
65 7 DnektpoorpunareabHocTh (D0). §35,36
KoBasieHTHas mossipHast XMUMUYECKast
CBSI3b.
66 8 Meramndeckas XUMHYECKasi CBS3b §37




67 9 AMopGHBIE 1 KPUCTATUINIECKHE Kpucrawmie | 3amucu B
CKasa
BeliecTBa. TUIIBI KPHUCTAILTHIECKUX pemerka, TeTpaau
PEIICTOK Y3IIBI
KpucTajum4iec
KOM peLIeTKH,
Bemiecta
MOJIEKYJIIPHO
Troun
HEMOJICKYJLIp
HOTO
CTPOCHHUSI.
68 10 Kontpouabnas pa6ora Ned o reme [Tap.
«CTpoeHue atoma. 28-37

Iepuoauyeckuii 3aK0H 1
Ilepuoanueckasi cucrema
XUMH4YeCcKuX 3jeMeHToB JI..
MenaeneeBa. XuMHYECKAasl CBA3b.)




OIMUCAHUE YYEBHO-METOANUYECKOI'O 1
MATEPHUAJIBHO-TEXHUYECKOI'O OBECITEYEHUSA
OBPA3OBATEJIbHOM JEATEJIBHOCTHA

Y4yedoHo — MerToaunueckoe odecrneyeHmue

1. OcHoBHas oOpa3zoBaTenbHas mporpamma OO0

2. ABtopckas mporpamma O.C.I'abpuensina, cootBerctByromas denaepansnomy ['ocymapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTY OCHOBHOI'O OOIIETOo
oOpasoBaHus U AomnylieHHas MuHnucrepcTBoM oOpa3zoBanus U Hayku Poccuiickoit @eaepannu (O.C.I"abpuensn [Iporpamma kypca xumuu 1uist 8-9 kiraccoB
obmieoOpazoBarenbHbIx yupexaenuii / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

3. I'abpuensu, O.C. Xumus. 8 kiacc: y4ued. ais oduieoopazoparenbHbix yupexaeauii /O.C. ['abpuensia.-2-¢ u3a. crepeotur.- M.: JIpoda, 2013.-286 c.

4. Tabpuens, O.C. Xumus. 9 kiacc: yueouuk /O.C. ['abpuensu, B.M. Cusornaszos, C.A. Crnaakos. -M.: JIpoda, 2014.-158 ¢. — (HaBurarop).

5. 'abpuensia, O. C. HactonpHas kaura yuurens. Xumus. 9 k 1.: meroaudeckoe nmocodue / O. C. I'abpuensn, U. I'. Octpoymos.- M.: [Ipoda, 2010

6. I'abpuensn, O. C. Xumusa. 9 knacc.: KOHTpOJIbHbIE U TIpoBepouyHble paboThl K yueOHuKy O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.
Bepeskun, A. A. Ymakosa u 1p. — M.: JIpoda, 2009r.

7. I'abpuensu, O. C. Uzyyaem xumuto B 9 ki1.: qunaktudeckue marepuainsl / O. C. I'abpuensn, U. I'. OctpoymoB.- M.: brnuk mitoc, 2009r.

8. IN'abpuensn, O. C. Pabouas Terpanp. 9 k 1. K yaeonuky O. C. I'abpuensna «Xumus. 9»/ O. C. I'abpuensn, A. B. Smykosa. - M.: [Ipoda, 2012r.

9. I'abpuensn, O. C. Xumus B TecTax, 3a1a4ax, ynpaxueHusx. 8— 9 ki. / O. C. I'abpuensan, H. I1. Bocko6oiinukoBa.-M.: [Ipoda, 2009r.

MaTepI/Ia.]II)HO-TeXHI/I‘IeCKOC o0ecneyeHue

s oOy4yeHHs] y4yaliMxcs OCHOBHOM IIIKOJIBI B COOTBETCTBUU ¢ TpeboBaHusMu DenepaibHOro rocydapCTBEHHOTO 00pa3oBaTENBHOTO — CTaHAapTa
HE0OXOoMMa peann3alus JASITeIIbHOCTHOTO MoaXo/a. JlesTenbHOCTHBINA MOaX0 TpeOyeT MOCTOSHHOW OIMOpPHI Mpolecca 00ydeHUss XUMHUHA Ha JEMOHCTpa-
[IMOHHBI OSKCIIEPUMEHT, MPAKTHUYECKHE 3aHATUS M JaOOpaTOpHBIE OMbBITHL, BBIMONHSIEMblEe YydamuMmucs. KaOuHeT XUMUM  OCHAIEH KOMILJIEKTOM
JEMOHCTPAIIMOHHOTO M J1abopaTOpHOTO OOOPYAOBAaHHS IO XMMHUHU JJII OCHOBHOM IIKOJBI. B kKaOWHeTe XMMHHM OCYIIECTBISIFOTCS KaK ypOdHas, Tak U
BHeypouHass (GopMbl y4eOHO-BOCIUTATENBHON AesTenbHOCTH ¢ ydamumucs. OcHamieHue B Oonbliedl 4acTh cooTBeTcTBYeT llepeunro oOopymoBaHuUs
KaOMHETa XUMHHM W BKJIIOYACT PA3JIMYHBIE THUIIBI CPEACTB OOydeHHs. Bomipiryto 4acth 00OpYIOBaHUS COCTaBISIOT y4eOHO-TPAKTHUECKOEe W y4eOHO-
nabopaTtopHoe 00OpyIOBaHUE, B TOM YHCIE KOMIUIEKT HATypaldbHBIX OOBEKTOB, MOJETH, MPUOOPHl U MHCTPYMEHTHI JIJS TMPOBEIACHHS IEMOHCTpAIUil U
MPAKTUYECKUX 3aHATUH, IEMOHCTPAIIMOHHBIE Ta0JIUIIbI, BUIE0, MENa OCHAIIIEHHUE.

B KOMIIIEKT TEXHHYECKHUX U I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX Cp€aAcCTB 06yqu1/Is{ BXOJAT: amnmaparypa ajid 3aImceil u BOCITPOU3BCACHUA ayJIUO-
n BI/I,Z[GOI/IH(I)OpMaI_[I/II/I, KOMIILIOTECP, MYJIbTUMEHUA ITPOCKTOP, JOCKA C PIHTCpaKTI/IBHOﬁ HpI/ICTaBKOfI, KOJUICKI U MCIUa-peCypCOB, BLIXO B I/IHTCpHCT.

Hcnonb30BaHuE 3JEKTPOHHBIX CPEICTB O0YUECHHUS TIO3BOJISIIOT:

® aKTHBH3UPOBATH AEATEIBHOCTH OOYUAIOIIUXCS, ITOTY4aTh 00JIee BHICOKME KAUYECTBCHHBIE PE3yIbTaThl 00YUCHHS;
e 1pu noaroroBke k EI'D obecnieunBaTh caMOCTOSTEILHOCTD B OBJIAJCHUH COJICP)KaHUEM Kypca.

e (popmupoBarh UKT - KOMIETEHTHOCTH, CHOCOOCTBYIOIIYIO YCIEIIHOCTH B Y4€OHOH €ATEIIbHOCTH;

e (dopmupoBats YVY/I;



Hamypanouwvie 06vexmut

HaTypaJ'IBHBIe O6’BCKTBI, HCIIOJIB3YEMBIC B O6y‘IeHI/II/I XUMHH, BKIIOYArOT B ce0s KOJUICKOMKM MHHEPAJIOB M TOPHBIX IIOpOA, METAJIOB M CIIJIaBOB,
MHHEPAIBbHBIX y,Z[O6peHHI>'I, mIacTMaccC, Kay4ykoB, BOJIOKOH U T. .

O3HaKOMJICHHE ydJaluuxcsa € O6p3,3].IaMI/I HUCXOJHBIX BCIICCTB, MOJYIPOAYKTOB U I'OTOBBIX I/I3I[CJII/H>'I IMO3BOJIACT MOJYYUTh HArJIAAHOC MPCACTABJICHUC 00
OTUX MaTCpHaiax, UX BHCIIHCM BU/IC, @ TAKIKC O HCKOTOPBIX (1)I/I3I/I‘-I€CKI/IX CBOMCTBAX.

Xumuttecxuepeakmuebt u mamepuaiisl

O6paH_I€HI/IC CO MHOT'MMH B€IICCTBaAMH Tpe6yeT CTpOroro CO6J'IIO,I[€HI/I$I IMpaBuUJI TCXHUKHU 6630HaCHOCTI/I, 0COOEHHO IIpHU BBIIIOJIHCHHUU OIIBITOB CaMHUMH
yqaliuMucs. Bce HCO6XOI[I/IMBIC MEPBI IPEAOCTOPOKHOCTU YKA3dHBI B COOTBECTCTBYIOIINUX JOKYMCHTAX U HHCTPYKIHUAX.

Xumuueckaa nabopamopuasn nocyoa, annapamst u RPUOOPs
Xumudeckasi mocy/ia moapasiessieTcs Ha JBE TPYIIIbIL: IS BBIMOJIHEHUS ONIBITOB YUAIIUMUCS U IEMOHCTPAIIHOHHBIX OIIBITOB.
[Tpubopsl, anmaparsl ¥ YCTAaHOBKH, HCITOJIb3yeMbIC Ha YPOKaX XUMUH, ITOAPA3ICIISIOT HA OCHOBE IIPOTEKAIONIUX B HUX (PU3UICCKUX U XUMUYCCKUX.
Mooenu
OObeKTaMu MOJICTMPOBAHUS B XUMHH SIBJISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKHE aIIMapaThl, a TAKXKE MPOUCXOISIINE TIPOIIECCHI.

B npenonaBaHuu XUMUM WCTIONB3YIOTCS MOJEIH KPUCTALTMYECKUX PEIIETOK anmasa, rpaduta, cepbl, ¢ocdopa, okcuaa yriaepona(ly), moBapeHHon
COJIH, JIbJIa, HOJIa, JKelle3a, MeJM, MarHus, Ha0OPbI MOJETIeH aTOMOB JIJTsl COCTABJICHUS IIAPOCTEPIKHEBBIX MOJIENICH MOJIEKYIL.

Yueonwvie nocoousa na neuammnoit ocrnoge

B npouecce o0yueHHst XUMUU UCTIONB3YIOTCS CIEAYIONIME TaOIUIbl TOCTOSHHOTO 3KCIIOHUpOoBaHus: «lleproanueckas cucteMa XUMHUUYECKUX JE€MEHTOB
J.W1. MenneneeBa», «Tabnauma pacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U cosel», «DIEKTPOXUMUYECKUH psijl HANpsKeHU MeTaioBy, «KpyroBopot BeliecTs

B IIPUPOJIE» U .

JUis opraHu3anuy caMOCTOATENIBHON paboThl 00YUYaIOIMIMXCS HAa YPOKAX MUCHOJIb3YIOT pa3HOOOpa3Hble JUIaKTUYECKUE MaTepUallbl: TETPAIU Ha IIeUYaTHOM
OCHOBE WJIM OTJENbHbIE pabouyHe JUCTHI — HMHCTPYKIHUH, KapTOYKU C 3aJaHUSMH DPa3HON CTENeHW TPYAHOCTU JUIs HM3y4eHHs HOBOIO MaTepuana,
CaMOIIPOBEPKH U KOHTPOJISI 3HAHUM ydaluXcs.

Jlnst obGecriedeHrst 6e30MacHOro TpyAa B KaOMHETE XUMHH UMEETCS:

® TPOTHBOIOKAPHBIM HHBEHTAPb

® anTeuyky ¢ HAbOPOM MEIUKAMEHTOB U MEPEBA30YHBIX CPE/CTB;

® UMHCTPYKIUIO IO MpaBUiIaM O€30MaCHOCTH TpyZa JIJIsl 00yJaronuxcs

e O KypHaJ perucTpaiuy HHCTPYKTaXKa IO MpaBmiiaM 0e30MacHOCTH TPY/Ia.



Menuapecypchbl:

Enuneie oOpa3zoBarenbHbie pecypcbl ¢ caiita WwWw. school-coolection.edu.ru
(emMHOM KOJUICKIIMK 00pa30BaTEIbHBIX PECYPCOB)

CD «Heopranudeckasi XUMUsI», U31aTEINBCTBO «Y YUTEIIb)

CD «Opranunueckas XUMHs», U3JaTEIbCTBO «Y UUTEIb

CD «Oo0mas xumusi», U34aTEIbCTBO «YYUTEIIb)

CD «Xumust 371eMEHTOBY, U3/1aTEIbCTBO «Y YUTEIb)»

Xumus. [Ipocsemenne «Heoprannyeckas Xumus»,. 8 kiace. (Ha 2-xX AMCKax)
Xumus (8-11 kmacc). Buptyanbnast naboparopus (yueOHOE 3JIEeKTPOHHOE H3TAHKE)
CD «Xumus 8-11 kiaccy», bubnmorexa 3J1€KTPOHHBIX HATTISIAHBIX TTOCOOUH.

10 CD Camoyuutens «Xumus aus Bcex» (8-11 kmacce)

11. CD «Xwumus B mkosie. MUHEpaIbHBIE BEIIECTBAY, FIEKTPOHHBIC TECTHI.

12. CD «Xumus 8 xiaccey, s1eKTpoHHoe yueOHoe uznanue Jpoda, mynstumeanitnoe npunoxenue k YMK «Xumus 8 kmacey
13. CD «TpeHaxkep 1Mo XMMHH, TECTHI JIJIsl IOJTOTOBKH K dK3aMEHaMy, 2 IIT.

©CoNoO~WNE



Tema ypoka

‘ Coneprxkanue

\ Bun nestensHOCTH yueHHKa

8 Kiacc

BBEJIEHUE -44

[Ipenmer xumuu. Bemectsa

[Ipeamer xumuu. MeTo1pl MO3HAHUS B XUMUMU:
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICITUPOBAHHE.
Hcrounnku XxuMudeckoi nHpopmaIum, ee
[I0JIy4Y€HUE, AHATIU3 U IIPEJCTABJICHUE €TI0
pe3ynbTaToB. [IoOHATHE O XUMUYECKOM 3JIEMEHTE U
(dhopMax ero CcymecTBOBaHHUs: CBOOOIHBIX aTOMaX,
MIPOCTBIX U CIIOKHBIX BEUIECTBAX.
JemMoHcTpanun. Mozenu (11apocTepKHEBbIE U
Crroapra—Dbpurne6a) pa3nuyHbIX IPOCTHIX U
CJIOKHBIX BelecTB. KoyeKus CTeKIsHHOM
XuMu4ecko# nocyel. Komnekuus marepuanos u
W3/IeNIMN U3 HUX HAa OCHOBE aJIFOMUHUS.
JlabopaTopHbie onbIThl. 1. CpaBHEHHE CBOICTB
TBEPJBIX KPUCTAIMYECKUX BEIIECTB U PACTBOPOB

OmnpeeneHnst TOHATHI «aToOM», «MOJIEKYJIa», «XUMUYECKHIA
AJIEMEHT», «BEIIECTBO», «IPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBOY,
«CBOWCTBA BEILIECTBY.

Omucanue u CpaBHCHHC NPCAMCTOB U3YUCHUA CCTCCTBCHHOHAYYHBIX
JWCIIATUTAH, B TOM 4Kciie Xumun. Kitaccugukarys BenecTs 1mo
cocTaBy (IIPOCTHIE U CIIOKHBIEC).

XapakTepuCcTUKa OCHOBHBIX METO/IOB H3yUYCHHUsI €CTECTBEHHOHAYYHBIX
JUCHUITIINH.

Paznuuenue Tena v BenecTBa; XMMUYECKOTO JIEMEHTA U TIPOCTOTO
BEIIIECTBA.

Omnucannie Gpopm cyIiiecTBOBaHUS XUMUYECKUX JIEMEHTOB; CBOMCTB
BEIIIECTB.

BeinosiHeHre HeMoCPEICTBEHHBIX HAOIIOICHHUH U aHaIU3 CBOMCTB
BEIIECTB U SIBIICHUH, IPOUCXOISAIINX C BEIIECTBAMH, C COOJTFOICHUEM
MpaBWJI TEXHUKH Oe3onacHocTu. OQopmileHre 0TYeTa, BKIIOYAIOLIET0
onrcaHue HAOIIOACHNUS, €TO PE3YIIbTaTOB, BHIBOIOB.

Vcnonp3oBanue GuU3NYECKOro MOACITUPOBAHUS

[IpeBpaiienus BemecTs.
Ponp xumuu B )ku3HU
yenoBeka. KpaTkue cBeeHus
110 UICTOPUU Pa3BUTHS
xuMur. OCHOBOTIOJIOKHUKH
OTEYECTBEHHON XUMUHU

[TpeBpamienus BemecTs. OTINYHE XUMHUECKUX
peakiuii oT GU3HYECKUX SBICHUU.

Ponb xumuu B J)K13HU YenioBeka. XeMopuins u
xeMooous.

Kpatkue cBeaenust U3 HCTOpUM BOZHUKHOBEHUS U
pa3BUTHS XUMHUH. POJIb OTE€UECTBEHHBIX YUEHBIX B

JlomoHnocoBa, A. M. byrneposa,

. . Menneneena.

JlemoHcTpanuu. Bzanmoneiicteue mpamopa ¢
KHUCJIOTOW ¥ TOMYTHEHUE U3BECTKOBOM BOJBI.
JIaboparopHbie onbITHL. 2. CpaBHEHHE CKOPOCTH

(GuIbTPOBANBHON OymMaru

CTaHOBJICHUH XUMHUYECKOW Hayku — paboTel M. B.

HUCIapCHUA BOABI, OACKOJIOHA U 3THJIOBOI'O CIIUpTa C

OmnpeneneHns NOHATHI «XUMHUYECKUE SIBICHUSY, «(pru3ndeckue
SIBIICHUSIY.

OOBbscHEHNE CYITHOCTH XUMUYECKUX SIBICHUN

(c TOYKH 3pEeHUsI aTOMHO-MOJIEKYJIIPHOTO YUEHHUs1) U UX
MPHUHITUITHATIHHOTO OTJINYHS OT (PU3NIECKHUX SIBIICHUI.
XapaKkTepuCTUKA POJIM XUMHUH B KH3HH YEJIOBEKA; POIH
OCHOBOIIOJIOKHUKOB OT€YeCTBEHHOW XUMHUH. COCTaBICHNE CI0KHOTO
IUIaHa TEeKCTa.

[Tony4yenne XuMu4eckoil HHGOPMAIIH U3 PA3TUIHBIX HCTOUHUKOB




3Haku (CUMBOJIBI)
XUMHUYECKUX 3JIEMEHTOB.
Tabnuua /1. 1. Menneneera

XumMudeckasi CHMBOJIMKA. 3HAKH XUMHUYECKHUX
3JIEMEHTOB M MPOUCXOKICHUE UX Ha3BaHUM.
[lepuoanueckas cucteMa XMMHUYECKUX IJIEMEHTOB
. 1. MeHnneneeBa, ee CTpyKTypa: Majble U
0O0JIbIIINE IEPUOABI, TPYIIILI U TOATPYIITIHL.
[leproanueckas cucteMa XUMUYECKUX JIEMEHTOB
. . MenneneeBa Kak CIipaBOYHOE MTOCOOHE ISt
MIOJIyYEHUs] CBEACHUIM 0 XUMUYECKUX IEMEHTax

OrnpeneneHust TOHATUN «XUMHUUYECKUN 3HAK, UM CUMBOJIY,
«K0(PHULHEHTBI», KAHIACKCHD.

Omnwucanne TadnuaHol hopMbl [lepruoandeckoil CHCTEMBI XUMHUYECKHIX
anemenToB JI. 1. MengeneeBa. Onrcanye NoJI0KEHUS 2JIEMCHTA B
tabnuue JI. 1. Menpeneena.

Hcrnonp3oBaHne 3HAKOBOTO MOJACIIUPOBAHUS

Xumudeckue GopMyIIbl.
OTHOCHUTEIbHAS aTOMHAS U
MOJICKYJISIPHASI MACCHI.
MaccoBas 1071 3JIEMEHTa B
COCTMHCHUH

Xumuueckue hopmynbl. MHACKCH U KO-

¢ purmenTel. OTHOCUTENBHBIC AaTOMHAS U
MOJIeKyJIsipHas Macchl. [IpoBeneHue pacueTon
MacCOBOH J0JIM XMMHUYECKOTO JJICMECHTA B
BELIECTBE HA OCHOBE €ro (hOpMYJIbI

Omnpenenenus NOHATHH «XuUMUYecKasi hopMylia», «KOTHOCUTENIbHAs
aTOMHasi Maccay, «OTHOCUTEJIbHAs MOJIEKYJISIpHAs Maccay, «MaccoBas
JIOJISl DIIEMEHTA». BhIUKCIIEHNE OTHOCUTEILHON MOJIEKYJISIPHOM MACChI
BEILECTBA U MAaCCOBOM J0JM XMMUYECKOTO 3JIEMEHTA B COEUHEHUAX

TEMA 1. ATOMbBI XUMHNYECKUX 3JEMEHTOB (94)

OCHOBHBIE CBEJICHUS O CTPO-
ennn atomoB. CocTaB aTom-
HBIX sIJIep: IPOTOHBI U
HEUTpOHBI. 30TOMBI

ATOMBI Kak (popma CyIIecTBOBAaHUS XUMUUYECKUX
211eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOESHUU
aToMOB. /oka3aTenbCcTBa CII0AKHOCTH CTPOSHUS
aTomoB. OmnbITEl Pezepdopaa.

[Inanerapnas monens ctpoenus aroma. Cocras
ATOMHBIX SIJIEP: MPOTOHBI, HEUTPOHBI.
OTtHocuTeNnbHas aTOMHAs Macca. B3anmocBs3b
MIOHSATUH IIPOTOHY, KHEUTPOH», KOTHOCHUTEIIbHAS
aTOMHas Macca». MI3meHeHue yucia npoToHOB B
sJipe aToMa — 00pa30BaHNE HOBBIX XUMHUYECKHUX
JJIEMEHTOB.

H3MeHenue yncna HEUTPOHOB B siApE aToMa —
obpasoBanue n3otonos. CoBpeMeHHOe
ONpeIeTICHUE TOHATHS «XUMHUYECKUI JIEMEHT).
N30TOMBI KaK pa3HOBUIHOCTH aTOMOB OJTHOT'O
XUMHUYECKOTO JIEMEHTA.

JemoHcTpanu. Mozaenu aToMOB XUMHUYECKUX
JJIEMEHTOB.

JlaGopaTopHbIe OBITHI. 3. MoieTupoBaHuE
MIPUHINIIA JEHCTBUS CKAaHUPYIOIIEr0 MUKPOCKONA

OnpeneneHusi TOHATUMN «IIPOTOH», KHEUTPOHY, «AJICKTPOHY,
«XUMHUYCCKHI IEMEHT), «KMaCCOBOE YUCII0», KA30TOID.
Omnucanue coctaBa aToMoB 351eMeHTOB Ne 1—20 B Tabmuie /1. 1.
Menneneena.

[Tonyuenne XxuMHUYECKO HHPOPMAIINH U3 PA3TUYHBIX UCTOYHUKOB

OnekTpoHbl. CTpoeHue 3Jiek-
TPOHHBIX 000JI0YEK aTOMOB
anemeHTOB Ne 1 — 20 B
tabmune J[. . Menaeneena

OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEM

ATOMOB XMMHNYECKHUX 3JIEMCHTOB MAJIBIX IICPUOJI0B.

[TonsiTHe 0 3aBEpLICHHOM JIEKTPOHHOM YPOBHE

Onpenenenus NOHATHH «3JIEKTPOHHBIN CII0M», «IHEPreTUUECKUM
YPOBEHBY.

CocraBiieHnE CXe€M paclpeAeeHus JIEKTPOHOB 10 AIEKTPOHHBIM
CJIOSIM B 2JIEKTPOHHON 000JI0YKE aTOMOB




MeTammnueckue u
HeMeTaJlNIMYeCKUEe CBOMCTBA
ajieMeHTOB. I3MeHenune
CBOMCTB XMMHYECKUX
3JIEMEHTOB 10 TPYIIIaM U
rnepuoiaM

[Tepuoauueckas cucteMa XUMHYECKUX AJIEMEHTOB
. 1. MeHnieneeBa U CTpOCHUE aTOMOB:
(bU3UYECKUI CMBICIT ITOPSAAKOBOIO HOMEpA
3JIeMeHTa, HOMepa TPYIIIbl, HOMepa Mepuo/a.
Jemouctpauuu. [lepuoguyeckas cucrema
XUMHYecKuX daemeHnToB 1. Y. Menaeneena
pa3nuyHbIX HopMm

OnpeneneHust TOHATUH «3JIEMEHTBI-METAIIBI», «3JIEMEHTBI-
HEMETAJIJIBIY.

OOBsICHEHNE 3aKOHOMEPHOCTH U3MCHECHHS CBOMCTB XMMHUYECKUX
AJIEMEHTOB B TIEPHOJIAX M IPYIIax (TJIABHBIX MOATPYIIIaX )
MEPUOANYECKON CUCTEMbI C TOUKH 3PEHUSI TEOPUM CTPOCHUS aToMa.
BrInmonmHeHe HENMOIHOr0 OJHOJMHEHHOTO, HEITOJIHOI0 KOMILIEKCHOTO
CpaBHEHHUS, OJIHOTO OJIHOJIMHEMHOTO CPABHEHUS CBOKMCTB aTOMOB
XUMHUUYECKHX AJIEMEHTOB, HAXOIAIINUXCS B OJTHOM TMIEPUOJIE WIIH
rinaBHo# noarpymiie Ilepruoandeckoit CHCTEMBL.

CocrapieHue XapakKTepUCTUKH XUMUUYECKUX JIEMEHTOB I10 UX
MOJIOKEeHUIO B Ilepronueckoi cucteMe XMMUYeCKUX 3JIeMeHTOR /1.
H. Menneneena.,. CocTaBiaeHHE TE3UCOB TEKCTA

HNonnas xumMudeckas CBsI3b

N3menenune ymncia 3JeKTPOHOB Ha BHEIITHEM
3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3JIEMEHTa — 00pa30BaHME MOJIOKHUTEIBHBIX U
OTpHUIIATEIbHBIX HOHOB. MoHBI, 00pa30BaHHbBIC
aToOMaMH METAJJIOB U HeMeTauioB. [IpuunHb! u3-
MEHEHHUS METAUIMYECKUX U HEMETAIUTMYECKHUX
CBOMCTB B nepuojax u rpynmnax. O0pa3oBaHue
OuHapHBIX coenuHeHni. [ToHsATHEe 00 HOHHOM
cBs3u. CxeMbl 00pa30BaHUs HOHHOM CBSI3U

Omnpenenenus MOHATUN «HOHHAS CBA3BY, «MOHB». COCTaBICHUE CXEM
0o0pa3oBaHUs HOHHOM cBsi3U. Vcronbp30oBaHue 3HAKOBOTO
MoerpoBanusi. OnpeseneHne THITa XUMIUIECKOH CBsI3U 110 popmyrie
BEILIECTBA.

[IpuBeaeHre npuMEPOB BEIIECTB C MOHHOM CBSI3bI0. XapaKTEPUCTHKA
MeXaHH3Ma 00pa30BaHUS HOHHOMN CBSI3H.

YcraHoBiIeHHE NPUYUHHO-CIIEICTBEHHBIX CBSI3€M: COCTaB BENIECTBA —
BUJI XUMUYECKOU CBS3U

KoBasienTHas HEnonsipHas
XUMUYECKas CBS3b

BzanmoseiicTBrie aTOMOB 3JI€MEHTOB-HEMETAINIOB
MEXIy c000i — 00pa30BaHUE JBYXaTOMHBIX
MOJIEKYJT ITPOCTHIX BemecTB. KoBaieHTHas
HETOJISIpPHAs] XUMHUUYECKas CBA3b. JJIEKTPOHHbBIE U

CTPYKTYpHBIE (POPMYIIBI

Omnpenenenre MOHATHS «KOBAJIEHTHAS HETIOJISIPHAS CBSI3bY.
CocraBnienue cxeM 00pa3oBaHUsI KOBAJICHTHOUW HETOJISIPHOM
XAMHUYECKOH CBSI3H. VCronb30BaHrEe 3HAKOBOTO MOJIEIUPOBAHHS.
Omnpenenenre THIAa XUMUYECKON CBS3H 1O (OopMyJTie BEIIECTBA.
[IpuBeaeHre MpUMEPOB BEIIECTB C KOBAIIEHTHOMN HEMOJSPHOM CBS3BIO.
XapakTepucTuka MeXaHnu3Ma 00pa30BaHUs KOBAJICHTHOM CBSI3H.




DNIEKTPOOTPUILIATEITHLHOCTb.
KoBasienTHas mossipHas
XMMHYECKasl CBS3b

B3anmoneicTBre aTOMOB HEMETAINIOB MEXIY
coboii — oOpazoBaHue OMHAPHBIX

COCIMHEHUI HEMETAIIOB. DJIEKTPOOTPH-
1areapHOCTh. KoBasieHTHas mOJIIpHast CBSI3b.
ITonsiTvie 0 BAJIGHTHOCTH Kak CBOMCTBE aTOMOB
00pa3oBBIBaTh KOBAJICHTHBIC XUMUYECKUE CBSI3H.
CocraBnenue hopmyi1 OMHAPHBIX COCTUHECHUM 110
BaJICHTHOCTH. HaxoieHue BaJICHTHOCTH T10
dhopmyiie buHapHOTO coenHeHus. JlabopaTopHbie
onbIThL. 4. I3rotoBienune Moaesaeit MOeKys
OMHAPHBIX COCIMHCHHIA

YcraHnosnenue IPUYUHHO-CICACTBCHHBIX CBSI3CH: COCTaB BCIICCTBA —
THUIT XUMHYECKOH CBSI3U

OHpeIIGHGHI/IH HOHATHUHU «KOBAaJICHTHAS oJIsIpHas CBA3b»,
«QIEKTPOOTPULIATENILHOCTDY, «BaJICHTHOCTH.

CocraBiieHue cxeM 00pa3oBaHUsI KOBAJIEHTHOM MOJIIPHON XUMHUYECKON
cBs3H. Mcronp30BaHne 3HaKOBOT'O MOJICTHPOBAHUSL.

OmnpeneneHre THNIA XUMUYECKON CBSI3H 110 (JOpMYJIe BEIIESCTBA.
[IpuBeneHre NpUMEPOB BEILIECTB C KOBAJIEHTHOM MOJISIPHOI CBS3bIO.
XapakTepHucTuKa MexaHu3Ma 00pa3oBaHusl KOBAJICHTHOM CBSA3H.
YcTaHOBIEHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€H: COCTaB BEIIeCTBA —
THTT XUMHAYECKOU cBsi3u. CocTaBneHue GopmMysTbl OMHAPHBIX
COEIMHEHUH MO BAJIEHTHOCTH U HAXO0XK/IEHUE BAJICHTHOCTH JIEMEHTOB
110 opmysic OMHAPHOIO COCAMHCHHUS.

Vcnonb3oBanue Gu3MYECKOro MOACIUPOBAHUS

Merannudeckas XuMH4IeCKas
CBA3b

B3auMoeiicTBe aTOMOB METAJJIOB MEXy COOOM
— o0pa3oBaHre METAUTMYECKUX KPUCTAILIIOB.
ITonsiTe O METANIMYECKOM CBSI3H.

JlaGopaTopHbIe ONBITHI. 5. I3roToBIIeHHEe MOJIEIH,
WUTIOCTPUPYIOIIEH CBOMCTBA METAIIIMYECKOM CBA3U

Omnpenenenre NOHATUS «METaJuINYecKas cBsA3b». CocTaBlieHUE CXEM
00pa30BaHus METALIMYECKOW XUMUYECKOH cBsi3U. Vcnonb3oBaHue
3HAKOBOI'0 MOJIEJIMPOBAHHUSI.

Onpenenenue TMIIa XUMUYECKOM CBA3M M0 (hopMyJie BelecTBa.
[IpuBeneHre NpUMEpPOB BEILIECTB C METAJUIMYECKOM CBS3BIO.
XapakTepHcTUKa MexaHH3Ma 00pa30BaHusl METANTNYECKOH CBS3H.
YcTaHoBIIeHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H: COCTAB BEILIECTBA —
TUI XUMHUecKkoi cBs3u. [IpencraBnenue nHpopmanuu o Teme
«XUMHYECKas CBA3bY B BUJIE TAOIHII, CXEM, OIIOPHOTO KOHCIIEKTA, B
TOM uucie ¢ npuMeHenueM cpeacts M KT

O6o06menue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMe «ATOMBI XUMHUYECKUX
9JIEMEHTOB)

KonTpomnbnas padora Nel
«ATOMBI XUMHUYECKHUX DJIC-
MEHTOB)

TEMA 2. IPOCTBIE BEHIECTBA (64)

HpOCTBIG BCIICCTBA-MECTAJlJIbl

[Tonoxxenue meraiuioB B Ilepuoanyeckoi cucreme
XUMH4YecKuXx djemMeHToB M. Y. Menaeneena.
Baxwnerinme npocTeie BEIECTBa-METAIUIbL: KEJE30,
ATIOMUHUN, KaJbIIUA, MATHUI, HATPUH, KAJIAM.
OO6mue pu3nIeCcKre CBOMCTBA METAJIOB.
Jlemonctpanuu. OOpa3ibl METAILIOB.

OrnpeneneHust TOHATUN «METAIIBI», «IIJTACTUYHOCTHY,
«TETUIOMPOBOIHOCTBY, «3JIEKTPONPOBOAHOCTHY. ONMcaHne
MOJIOKEHUS 3JIEMEHTOB-METAIOB B [ leproandeckoit cucreme
xumuueckux 3nementoB . . Menneneena.

Kiaccudukanms mpocThIX BEMISCTB HA METAJUIBl 1 HEMETAJLIBI.
XapakTepucTruka o0mmx (HU3NIECKUX CBONCTB METAJLIOB.




JIaboparopHble OnbITHL. 6. O3HAKOMIIEHHUE C
KOJUJICKITEH METaJJIOB

YcranoBieHHE NPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY CTPOEHUEM
aTOMa U XMMHUYECKOM CBSI3bI0 B IIPOCTBIX BEIECTBAX-METAJLIAX.

HpOCTBIC BCIIECTBA-
HEMCETAJJIbl, UX CPABHCHHUC C
METaJlJIaMH. AJ'IJ'IOTpOHI/ISI

[Tonoxxenue HemetauioB B [lepuoauueckoit
cucrteMe. BaxkHeliue nmpocThie BellecTBa-
HeMeTaJuTbl, 00pa30BaHHBIC aTOMaMH KHCIIOPO/Ia,
BOJIOpO/Ia, a30Ta, cepbl, (hochopa, yriepoa.
MoseKyJbl IPOCTHIX BEIIECTB-HEMETAJIIOB!
BOZOPOJIa, KUCIIOPO/a, a30Ta, TAJIOTEHOB.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca.
CnocoOHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB K
00pa30BaHMIO HECKOJIbKHX IIPOCTHIX BEIIECTB —
AJUTOTPONHS. AJUIOTPOIHBIC MOAUPUKAITIN
KHCiIopoJa, hocdopa, 0JIoBa.

Meramunueckue 1 HEeMETATHYECKUE CBOWCTBA
MPOCTHIX BelecTB. OTHOCHTEIIBHOCTD 3TOTO
noustus. Jlemoncrpanuu. [Tonyuenue ozona. O0-
pasibl 0eI0Tr0 U Ceporo 0JI0Ba, OEIOro U KPACHOTO
dhocdopa.

JlabopaTopHbie onbIThHL. 7. O3HAKOMIJICHHE C
KOJUICKIIMEH HEMETaJIJIOB

OnpeneneHns NOHATHI «HEMETAIUIbLY, «AJNIOTPOIUSY, «AJIJIOTPOIIHbIE
BUIOM3MEHEHUS, MM MoAu(UKanumny». Onrcanue monoKeHus
3JIEMEHTOB-HEMeTa/I0B B Ileproauueckoil cucreMe XuMHUIECKUX
snemenToB /I. 1. Menpeneena.

OnpeneneHne NpuHaIEKHOCTH HEOPIraHNYECKUX BELIECTB K OJTHOMY
U3 U3YYEHHBIX KJIACCOB: METAJUIBI U HEMETAILIBL.

Jloka3arenbcTBO OTHOCUTEIBHOCTH J€JICHUS IIPOCTHIX BEIIECTB HA
METaJUIbl U HEMETAILJIbL.

YcTaHoBIIeHHE IPUYUHHO-CIIEICTBEHHBIX CBS3€H MEX/y CTPOCHUEM
aToMa U XMMUYECKOH CBSI3bIO B IPOCTHIX BELIECTBAX-HEMETAJIIAX.
OOBsicHEeHHE MHOTOOOPa3Hs MPOCTHIX BEIIECTB TAKUM (haKTOPOM, KaK
AJUTOTPOIHSL.

CamocTosATenbHOE U3YUYEeHUE CBOMCTB HEMETAIIIOB MPH COOIIOACHUN
IpaBUJ TEXHUKU 0€30I1aCHOCTH, O(hOpMIIEHHE OTUETA, BKIIFOYAIOIIET O
onucaHue HAOIIOACHUS, €T0 PE3YJIbTaTOB, BBIBOJIOB.

BrinonHeHne cpaBHEHUS 110 aHAJIIOTHH

Komnuecto BCIICCTBA

[Tocrosunas ABoranpo. KoauuecTBo BemiecTsa.
Mouns. Monspnas macca. KpaTHble equHNIBI
U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJTUMOJb U
KUJIOMOJIb, MUJUITUMOJISIPHAS. ¥ KWJIOMOJIIPHAS
MacChl BEIIECTBA.

PacueTsl ¢ BCIIob30BaHUEM OHATHI «KOJIUYECTBO
BEIIIECTBA», «KMOJISIpPHASI Maccay, «IIOCTOSIHHAS
Asoraapoy. Jlemonctpanuu. HekoTopsie MeTasibl
¥ HEMETaJUIbI ¢ KOJTUYECTBOM BemiecTBa 1 MOJIb

Omnpenenenns NOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIbY,
«oCTOsIHHAsA ABoragpo», «MossipHas Maccay. Perienue 3anauu ¢
MCII0JIb30BAaHUEM TIOHATUHN «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs
Maccay, «IOCTOsTHHAs ABOTaIpo»

Monsipabiit 00BEM
ra3000pa3HbIX BEIIECTB

MounsipHblii 00b€M Ta3000pa3HbIX BELIECTB.
KpatHble eAMHUIIBI U3MEPEHUS — MUJI-
JTUMOJISIPHBIN ¥ KWJIOMOJISIPHBINA 00BEMBI
ra3000pa3HbBIX BEIICCTB.

PacyeTsl ¢ HCITONIB30BAaHUEM MOHATHH «KOJINYECTBO
BEIIIECTBAY, «MOJISIPHAsI Maccay, «MOJIIPHBIN 00beM
ra30B», «IIOCTOSIHHAst ABOTaJpo».

JemoHcTpauuu. MossipHbIii 00beM ra3000pa3HbIX
BEIIECTB

OmnpeneneHus MOHATUH «MOJISPHBIN 00BEM Ta30B», KHOPMAJIbHBIC
YCIOBUSI».

Pemenue 3agad ¢ HCMOJIB30BAHUEM MOHITHH «KOJTUYECTBO BEIIECTBAY,
«MOJISIPHAST Maccay, «MOJISIPHBI 00bEM T'a30BY, «IIOCTOSIHHAS
ABorazpo».

CocraBneHue KOHCIIEKTa TeKCTa




Pemenue 3amau ¢ PacueTrsl ¢ HCIOJIb30BaHUEM MOHATHHN «KOJIUYSCTBO
HCITOJIb30BAaHUEM HOHITHI BEILIECTBAY», «MOJISIPHAs Maccay, «MOJISIPHBIA 00beM
«KOJIMYECTBO BEIIIECCTBAY, ra3oBy, «4UCJI0 ABOTaAPO»

«MOCTOsTHHAsT ABOTaapo»,
«MOJISIpHAsi Maccay,
«MOJISIPHBIA 00HEM Ta30BY

Pemenue 3a1a4 ¢ CNOJIb30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBAY,
«MOJISIPHAsl Maccay, «MOJIAPHBINA 00bEM ra30oB», «I1OCTOSIHHAsS
ABorazipo»

Oo6o06menue u Brinonnenue 3aganuii no teme «Ilpocteie
CHCTeMaTH3alus 3HAHUI [0 | BEIeCTBay
teme «IIpocTeie BemecTBay

[Toryuenne XuMuIeCKOM HH(DOPMAITNH U3 PA3TUYHBIX HCTOYHUKOB.
[Ipencrasnenne nnhopmanuu o reme «lIpocteie BemecTsa» B BUIE
Ta0JIUII, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C TPUMEHEHUEM
cpencts M KT

KonTponbras pabora Ne 2
«[IpocThic BelecTBa

TEMA 3. COEJUMHEHUSA XUMHWYECKHUX 9JIEMEHTOB (144)

CreneHb OKHUCIICHMA. CreneHb OKHCIICHUS. CpaBHeHI/Ie CTCIICHHU
OcCHOBEI HOMCHKIJIaTYPbI OKHCJICHHUA U BaJICHTHOCTH. OHpeIleJIeHI/IC CTCIICHHU
6I/IHapHBIX CO@HHHGHHﬁ. OKHUCJICHHUA 3JICMCHTOB B 6I/IHapHBIX COCIUHCHMUAX.

Cocranenue Gopmys OMHAPHBIX COCTMHEHUH,
o0mIHii crmoco0 UX Ha3BaHHA.

bunapHBIC COeTUHEHNUS METAJUIOB U HEMETAJIIOB:
OKCHJIBI, XJIOPHIBI, CYJIb(UIBI

OnpeneneHI/m MOHSITHH «CTEIEHb OKHUCICHUA», KBAJICHTHOCTB».
CpaBHeHI/Ie BaAJICHTHOCTHU U CTCIICHU OKHCJIICHHUA

OKCI/II[BI BI/IHapHI)IC COCAMHCHHU HEMETAJIJIOB: OKCUBI,
JIETy4re BOJOPOJAHBIC COSAMHEHHUS, UX COCTaB U
HasBaHwusl. [IpecTaBuTe M OKCHIOB: BOJIA,
YIJIEKHUCIIBIN Ta3, HeranieHas U3BeCTb.
[IpencraBurenu JIeTy4nx BOJOPOAHBIX
COCJIMHECHMI: XJIOPOBOJOPO U aMMHAK.
Hemonctpanuu. O6pasnpl okcu0B. JlabopatopHbie
OmbITHL. 8. O3HaKOMIIEHHE C KOJUIEKIIMEN OKCHIOB.
9. O3HakoMieHNe co cBoiicTBamMu ammuaka. 10. Ka-
YeCTBEHHAs PEaKIvs Ha YTIIEKUCIIBIN Ta3

Onpenenenre NOHITUST «OKCHIBD».

Omnpenenenre NpUHAIIEKHOCTH HEOPraHUYECKUX BELIECTB K KJ1accy
OKCHJIOB TI0 (popMyIIe.

OmnpeneneHre BAIGHTHOCTH U CTENIEHU OKUCJICHHS 3JIEMEHTOB B
OKCHJaX.

OrnucaHue CBOMCTB OTAENbHBIX MPEICTABUTENCH OKCHUJIOB.
CocraBnenue hopmysn U Ha3BaHUHN OKCUIOB. [IpoBeneHune
HaOI0IeHUH (B TOM YMCIIE OTIOCPEIOBAHHBIX ) CBOWCTB BEIIECTB U
MPOUCXOAAINX C HUMU HBJ’IGHI/Iﬁ, C CO6J'IIO}IGHI/IGM MMpaBUJI TCXHUKHA
6e3omacHoCTH; 0(OPMIICHHE OTYETa C OMUCAHUEM IKCIIEPUMEHTA, €r0
pe3yJIbTaTOB U BBIBOJIOB

OcHoBaHusA OcHoOBaHUs, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTh
OCHOBaHMi B Bojie. [IpencraBurenu menoyei:
TUIPOKCUJIBI HATPUSI, Kaaus U Kanbius. [loHstue
00 MHIUKATOpaX U KaYeCTBEHHBIX PEaKIIUSIX.
JNlemonctpanuu. OOpa3ibl ocHoBaHMM. KuciaoTHo-
MIETOYHBIC MHIUKATOPHI K U3MEHEHHE WX OKPACKHU

OmnpeneneHus MOHITHA «OCHOBAHUSY, «IIEIOYH», KKa4eCTBEHHAs
PEaKIHS», KHHIUKATOPY.

Knaccudukanus ocCHOBaHUH MO PaCTBOPUMOCTH B Bojie. OnpeneneHue
NPUHAIISKHOCTH HEOPTAaHMYECKHX BEIIECTB K KJIACCY OCHOBAHUH 110
dbopmyie.

OmnpeiesieHne CTENICHH OKUCIICHHS 2JIEMEHTOB B OCHOBAHUSIX.




B ILLIEJIOYHOM Cpere

Onucanue CBOMCTB OTAENbHBIX MPEICTaBUTENICH OCHOBAaHUM.
Cocranenue hopmys 1 Ha3BaHUK OCHOBaHMH. Mcrons30BaHme
Ta0JIUIBI PACTBOPUMOCTH JJISI OTIPEIICIICHUS] PACTBOPHUMOCTH
OCHOBaHUH.

YcraHoBIeHHE TEHETHYECKOM CBSI3M MEX]1y OKCUIOM U.OCHOBAaHUEM U
Ha000pOT

Kucmaotel

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukamus
kucioT. [IpencraBurenu KUCIOT: cepHasi, COIsHAs,
azoTHas. [loHsTHE O 1IKaNe KUCIOTHOCTH (ILIKase
pH). U3meHneHnue okpacky HHIUKATOPOB.
Hemonctpamuu. O6pa3ns! KuciaoT. KucimorHo-
IIeJI0YHbIE UHIUKATOPHI U U3MEHEHHUE UX OKPACKU
B HEUTPaAJILHOM U KUCJIOTHOM Cpeiax.
YHuBepcanbHbIi HHIUKATOP U U3MEHEHHE €ro
OKpacku B pazinuHbIx cpepax. [lkama pH
Jlaboparopusbie onbIThl. 11. Onpenenenne pH
PacTBOPOB KHCIIOTHI, IMIEJIOYH U BOJBI. 12.
Onpenenennue pH TUMOHHOTO U SIOJIOYHOTO COKOB
Ha cpe3e IJI0/10B

Onpenenenus NOHITHH «KUCIOTBD, «KUCIOPOICOAEpIKALINE
KHCIIOTBI», «0€CKUCTIOPOIHBIE KHCIOTB), «KUCIIOTHAS Cpeaay,
«UIeNIOYHAS Cpeliay, «HelTpanbHas cpefay, «ikana pHy».
Knaccudukanus KUCIOT 0 OCHOBHOCTH M COJICPKAHUIO KUCIOPOAA.
OmnpenerneHre NPUHAICKHOCTA HEOPTAHHUECKUX BEIIECTB K KJIACCY
KHCTIOT 110 popmysie.

OmnpenerneHne CTEIICHH OKUCIICHHS DJICMEHTOB B KUCIIOTaX.
Onucanrie CBONCTB OTIENBHBIX MpecTaBuTenel kuciaot. CocTaBieHne
(dhopMyn 1 Ha3BaHUM KUCIIOT. Mcrmonp30BaHne TaOJIHIIBI
PacTBOPUMOCTH JJIsl OTIPEACIICHUS] PACTBOPUMOCTH KUCIIOT.
YcTaHOBIIEHHE TEHETUIECKON CBSI3H MEXKIY OKCHJIOM M THAPOKCHIOM
¥ Ha00O0pOT.

ITpoBenenune HabOMOACHNUN (B TOM YHCIIE OMTOCPEOBAHHBIX ) CBOMCTB
BEIIECTB U MPOUCXOSAIINX C HUMHU SBICHUHN C COOIOIEHUEM TTPABUI
TEXHHUKHU 0€3011acCHOCTH; OOPMIICHHE OTUETA C OTICAHHEM
HKCIIEPUMEHTA, €r0 Pe3yIbTaTOB U BHIBOJIOB.

HccnenoBanue cpeibl pacTBOPa ¢ TIOMOIIBIO HHIUKATOPOB.
DKCTepUMEHTAIbHOE Pa3INUeHNe KUCIOTHI U MIEIOUU C TTOMOIIBIO
WHIMKATOPOB

Conm KaKk nNpou3BOIHBIE
KHCJIOT

Conm Kak IpOU3BOAHBIC KUCIIOT U OCHOBaHUM. X
cocTaB " Ha3zBauusd. PactBo-

OmnpeneneHne TOHSATHS «COJH.

OmnpeneneHne MPUHAIKHOCTH HEOPTaHUIECKHAX BEIIECTB K KiIaccy
coJieit mo gopmyIie.

OmnpeneneHne CTENEHN OKUCIICHHS 2JIEMEHTOB B coiisix. Onrcanue
CBOICTB OTAENBHBIX IpeacTaBuTeneit coneil. CocraBnenue Gopmyr u
Ha3BaHMi coiell. Mcnonp3oBaHue TaOuLbl paCTBOPUMOCTH IS
OTIpeIeIeHUs] PACTBOPUMOCTH COJIEH.

[TpoBenenune HabOMIOICHMI (B TOM YHCIIC OTIOCPEOBAHHBIX ) CBOMCTB
BCHICCTB U MMPOUCXOAAINX C HUMHA ﬂBHCHHﬁ, C COGHIOIICHI/ICM IpaBHJI
TEXHUKH 0€30MMacHOCTH; 0(OPMIICHHE OTYETa C ONTUCAHUEM
OKCIICPUMCHTA, €T0 PE3YJIbTATOB U BHIBOJJOB-

O060061IeHre 3HaHUH O KIlac-
cU(DUKAIIN CIOKHBIX

Krnaccudukanus cI0KHBIX BEIIECTB MO COCTABY.
Cocranenue Hopmys U Ha3BaHUN OKCHJIOB,

Krnaccudukanus c1ox)HBIX HEOPraHUIECKUX BEUIECTB 10 COCTaBY Ha
OKCHJIbl, OCHOBAHUS, KMUCJIOTHI U COJIM; OCHOBAHUSA, KMCJIOTHI U COJIM 110




BCIICCTB

OCHOBaHUI, KUCIIOT U COJICH.
Pemienue skcnepuMeHTaIbHBIX 3a7a4 Ha
pacro3HaBaHue PacCTBOPOB KUCIOT U LIEJIOYEN

PacTBOPUMOCTH B BOJIE; KUCJIOTHI II0 OCHOBHOCTH U COAECPKAHUIO
KHCJIOPO/a, C UCIOIb30BAHNUEM Pa3IMYHBIX (POPM IpeAcTaBICHUS
KJIacCU(UKAIUH.

CpaBHEHHE OKCHJI0B, OCHOBAHHM, KACJIOT U COJIEH IO COCTABY.
Onpenenenre NpUHAIEKHOCTH HEOPIraHUUECKUX BEIIECTB K OTHOMY
U3 U3YyYEHHBIX KJIACCOB COEMHEHMH 10 hopMmyIIe.

Omnpenenenre BaJIEHTHOCTH U CTENIEHU OKHUCIIEHUSI 3JIEMEHTOB B
BELICCTBAX.

Ocy1iecTBieHue UHAYKTUBHOTO U ICAYKTUBHOTO 000O0IIEHUSI.
[Tony4yenue xuMuueckoil HHGOPMALIMK U3 PA3TUYHBIX HCTOUHUKOB.
[TpencraBnenne nadopmaiuu o reme «OCHOBHBIE KITACCHI
HEOPraHMYECKUX COCTUHEHUI» B BUJIE TAOIHULL, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHeHueM cpencts 1M KT

AMopdHbIe U KpHUCTaInYe-
CKHE BellecTBa

AMop(dHBIE 1 KpUCTATITUYECKHIE BEIIECTBA.
MexMOJIeKyIsIpHbIE B3aUMOACHCTBUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAUIMYECKHUX PEIIETOK.
JemoncTpauun. Mogenu KpUCTaIITNYECKUX
pEILIETOK XJIOpUAa HATpus, aaMasa, OKCHIa
yraepona (IV).

JlabopaTopHsbie onbIThl. 14. O3HaKOMIIEHHE C
KOJUIEKLIMEW BEIIECTB C Pa3HBIM THUIIOM
KPHUCTAJUIMYECKOM pemeTku. M3roroBnenune
MOJeJIed KPUCTAIIMYECKUX PEIIETOK

Onpenenenus NOHATHH «aMOp(dHbIE BEIIECTBAY, «KPUCTAIUINYECKHE
BEILECTBA», «KPUCTAUINYECKAs PEIIETKA», «MOHHAs KpUCTAUIMYECKas
pEIIeTKa», «aTOMHAsl KPUCTAJIINYECKAsl PEIIETKA», «MOJIEKYJISIpHAs
KPUCTAJUIMYECKAs PEIIECTKA», «METALINYECKast KPUCTAIIINYECKas pe-
LIETKA.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3E€H MEXKIY CTPOCHUEM
aTOMa, XUMHUYECKOU CBSA3BIO U TUIIOM KPUCTAIUIMYECKOM PELIETKH
XUMHYECKHUX COCTMHEHUM. XapaKTepUCTHKA aTOMHBIX,
MOJIEKYJIAPHBIX, HOHHBIX METAJUIMYECKUX KPUCTAININYECKUX PEILETOK;
Cpelbl pacTBOpa C MOMOIIIBIO mKaisl pH.

IIpuBeneHue MpUMEPOB BEIIECTB C Pa3HbIMU TUIIAMU
KPUCTAJUTMYECKOUN PEHIETKH.

[TpoBenenue HabMOJeHUH (B TOM YHCIIe OMIOCPEIOBAHHBIX) CBOMCTB
BEUIECTB U MPOUCXOAIINX C HUMHU SBJIEHUHN C COOJIIO/IEHUEM MPABUIT
TEeXHUKH 06€30MacHOCTH; 0(hopMIIeHHE OTUETa C OTMUCAHUEM
JKCIIEPUMEHTA, €r0 PE3yIbTAaTOB U BBIBOJIOB.

CocraBieHne Ha OCHOBE TE€KCTa TaOJIUIIbI, B TOM YHCIIE C
npumeHenneM cpeacts 1M KT

YucTele BEMIECTBA U CMECH.
MaccoBast 1 00beEMHAS 10N
KOMITOHEHTOB B CMECH

UucTtsie BemecTBa U cMecH. [IpuMeps! KUIKKX,
TBEPJbIX U ra3000pa3HbIX cmeceil. CBolicTBa
YUCTHIX BELIECTB U cMeceil. Mix coctaB. MaccoBas u
o0BeMHast 10JI1 KOMIIOHEHTa cMecH. Pacyersl, cBs-
3aHHBIE C UCIIOJIL30BAHUEM MTOHATHUS «I0ISI».
JlaGopaTopHbie onbIThI. 15. O3HaKOMIIEHHE C
00pa3IoM roOpHOI MOPOIBI

OrnpenenenHus MOHATUM «CMECU», «MACCOBast J10JIsl pACTBOPEHHOTO
BEIIECTBA», «0ObEMHas J0JIs BEIIECTBA B CMECH.

[TpoBeneHne HaOMIOACHUI (B TOM YHCIIE OMTOCPEIOBAHHBIX ) CBOMCTB
BEUIECTB U MPOUCXOSAIINX C HUMHU SBJIEHUHN C COOJIIO/IEHUEM MPABUIT
TEXHHUKHU 0€3011acCHOCTH; OOPMIICHHE OTUETa C OTICAHUEM
JKCIIEPUMEHTA, €r0 PE3yIbTaTOB U BBIBOJIOB.

Pemienue 3aad ¢ HCIOJIB30BAHUEM MTOHITHI «MACcCOBAst 10JIS




9JICMCHTA B BCIICCTBE», «MACCOBAA JOJII PACTBOPCHHOI'O BCUICCTBA),
«o0beMHas J0JIA F33006p33HOF0 BEIICCTBa»

Pacuersl, cBsI3aHHBIE C
MOHATHEM «10J1s1». O0001IIe-
HHE ¥ CUCTEMAaTH3aLMs
3HaHuH 110 TeMe «Coenn-
HEHHST XUMUYECKUX DJIEMEH-
TOBY»

PacueTsl, CBA3aHHBIE C HCHOJIL30BAHUEM MOHATHS
«HOTS».

Brinmongenue 3amanuii o reMe «CoeanHeHNA
XHUMHYECKHUX 3JIIEMEHTOB)

Pemienue 3aiad ¢ UCMOJIb30BAHUEM MTOHSITUH «MaccoBasi 10515
3JIEeMEHTa B BEIIECTBE», «MACCOBast JI0JII PACTBOPEHHOTO BELIECTBAY,
«oOBbeMHas 0151 Ta3000pa3HOrO BEIIECTBAY.

[IpeacraBnenue uHbopmaruu mo TeMe «CoeaqMHESHUS XUMUYCCKUX
AJIEMEHTOBY» B BHJI€ TaOJIHI], CXEM, OTIOPHOTO KOHCITEKTa, B TOM YHCJIE
¢ npumeHenueM cpencts M KT

Kontponbnas padota Ne 3
«CoeTMHEHUST XUMUYECKUX
AJIEMEHTOBY

TEMA 4. UBMEHEHUS, TIPOUCXOJAIIUE C BEHIECTBAMMU (124)

dusznyeckue ABICHU.
Pa3nenenne cmecent

[lonsiTHE ABIEHUI KaK U3MEHEHUMN, TPOUCXOSIINX
C BELIECTBOM.

SIBneHus1, CBA3aHHBIE C U3MEHEHUEM
KPUCTAJUTMYECKOTO CTPOEHUS BEIIECTBA MPU
MIOCTOSIHHOM €0 COCTaBe, — (PU3MUECKUE SBICHHUSL.
dusnyueckue IBICHUS B XUMUU: TUCTUIUISIINS,
KPUCTAJUIN3aLIUs], BHIMTAPUBAHUE U BO3TOHKA
BEIIECTB, (UIBTPOBAHKE U IIEHTPUPYTUPOBAHUE.
Hemonctpanuu. [Tpumeps! hu3ndeckux sSBICHUIA:
IU1aBJieHre napaduHa; BO3roHKa HOoAa WU
OCH30IHOI KUCIIOTHI; PACTBOPEHHE OKPAIIEHHBIX
cosieit; mudPy3ust TyMUCTHIX BEIIECTB C TOpsIIEH
JIAMITIOYKY HAaKaJIMBaHUS

Onpenenenus NOHATHH «IUCTUUIALNSA, WIA IEPETOHKAY,
«KPUCTAJLTU3AIINSY, «BBIITAPUBAHNEY, «(DHILTPOBAHKEY, «BO3TOHKA,
WK cyOIuMaIusy, «OTCTauBaHUe», KIEHTPUPYTrUpOBaHUE.
YcraHoBneHrne MPUIMHHO-CIICACTBEHHBIX CBSI3€H MEXKITY
(bu3MYECKUMHU CBOMCTBAMH BEIIECTB M CIIOCOOOM pa3JielieHus cMeceit

XUMHYECKHUE SIBJICHUS. Y CIIO-
BUS U TIPU3HAKY TIPOTEKAHUS
XUMHYECKUX PEAKIUN

SIBneHust, cBA3aHHbIE C U3MEHEHHEM COCTaBa
BEILIECTBA, — XUMHUUYECKHE peakiuu. [Tpu3znaku u
YCIIOBUSI MPOTEKAHUSI XUMUYECKUX PEaKLIUi.
Brigenenue TennoTel U CBETa — PEaKIUU TOPEHUSI.
[TonsiTre 06 9K30- ¥ SHIOTEPMHUUECKUX PEAKITHSIX.
JemoncTpanuu. [Ipumepbl XUMHUECKUX SBICHUM:
ropeHue Maruus, gocdopa; B3auMoIeicTBIE
COJISHOM KHMCJIOTBI C MPAaMOPOM WJTU MEJIOM

OnpeneneHust TOHATUN «XUMHUYECKas PEAKIHS», «PEAKIIUA TOPEHUSD,
«IK30TEPMUYECKHE PEAKITUNY, «IHJIOTEPMUUECKUE PEAKITHI».
Halnronenue u onrcanue Mpru3HAKOB U YCIOBUN TEUEHUS XUMUYECKHUX
peakIvii, BBIBOJIbI HA OCHOBAHWHU aHaIW3a HaOII0ICHUH 3a
AKCIEPUMEHTOM

3aKOH COXpPaHEHUSI MACChI
BellecTB. XUMHUYCCKUE
YpaBHEHHUS

3aKOH COXPaHEHHS MacChl BEIIECTB. XUMUYECKHE
ypaBHEHUS. 3HAYEHUE UHICKCOB U
kod(urmenton. CocTaBieHne ypaBHCHUI
XUMHYECKUX PEAKIUI

OmnpeneneHre TOHATHS «XUMHUYECKOe ypaBHeHHE». OOBsICHEHNE
3aKOHA COXPAHEHUS MACChI BEUIECTB C TOUKH 3PEHHUS aTOMHO-
MOJIeKysipHOTO yueHUs. COCTaBlIeHHE ypaBHCHUH XUMUYECKUX
peaxiuii Ha OCHOBE 3aKOHA COXPAHEHHS MAacChl BEIIIECTB.
Kraccudukanmsi XuMUIeCKuX peakiyii 1Mo TerioBoMy 3G GheKTy




PacuyeTbl M0 XUMUYECKUM
YpPaBHEHUSAM

PacueTrsl Mo XUMHUUECKUM ypaBHEHUsIM. Perienue
3aJ1a4 Ha HaX0XKJICHUE KOJIUYECTBA, MAaCcChl MIIN
o0beMa MPOIYKTa PEaKIMK 110 KOJUYCCTBY, Macce
i 00beMy HCXOIHOTO BelecTBa. PacyeTsl ¢
HCIIOJIb30BAHUEM MOHSITHUS «A0JISA», KOrJa HCXOIHOE
BEIIIECTBO JaHO B BUJE pacTBOpPA C 3aJaHHOMN
MaccOBOM J0Jiell paCTBOPEHHOTO BEIIECTBA WIIU
COJICPKUT OMPEICICHHYIO JOJII0 TPUMECE

Brimmonnenne pacd€ToB 10 XUMHUYCCKHUM YPABHCHHAM Ha HAXOXICHUC
KOJIMYECTBA, MAaCChI UJIM 00beMa MPOTYKTA PEAKIINH 110 KOJUYECTRY,
Macce Wi 00beMy UCXOHOTO BEIIECTBA; C UCIOJIb30BAHUEM MTOHSATHUS
«10JIs1», KOT/Ia KICXOAHOE BEIIECTBO JaHO B BUE pacTBOpa C 3aJaHHOMN
MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA WIIA COJIEPHKHUT
OTpEICTICHHYIO J0JII0 PUMecen

Peakuum paznoxenus. [lons-
THE O CKOPOCTH XUMHUYECCKOM
pEeaKIMK M KaTaanu3aTopax

Peakiuu paznoxxenus. [IpeacraBieHue o CKOpocTu
XUMUYeCKuX peakiuid. KaranuzaTopsl. DepMeHTHI.
Hemonctpanuu. [Tonyuenue ruapokcuna meau (M1);
paslioKeHUE TIEPMaHTaHaTa KaJIHsl; pa3JIoKEHUE
MEPOKCHIA BOJOPO/Ia C TIOMOIIBIO THOKCHIA
Maprasiia ¥ Katajaa3bl KapTodest i MOPKOBH

OnpeneneHus MOHATUN «PEAKINUN COEAUHEHUN», «KATAIU3ATOPbI»,
«hepmeHTBI».

Krnaccudukanus XdMAHYECKAX PEAKIUNA TT0 YUCITY H COCTaBY UCXOTHBIX
BELLECTB U MTPOJIYKTOB PEAKILIMH.

Halnronenue u onrcanue npru3HaKOB U YCIOBUN TEUEHUS XUMUYECKHUX
peaxiuii, BBIBOABI HA OCHOBAHHUH aHaIKM3a HaOII0CHHI 3a
skcriepuMeHToM CoCTaBlIieHUE Ha OCHOBE TEKCTA CXEMBI, B TOM YHUCIIE
¢ npumeHenuem cpencts UKT.

Peakuuu coennHeHusl.
[{enouku nepexo1oB

Peakiuu coenunenus. Karanuruyeckue u
HEKATaJTUTHYECKUE PEAKIINH, OOpaTHMBbIC U
HeoOpatumble peakuuu. JlabopaTopHbie OnbITHL. 16.
OxucieHre MeIu B TNIAaMEHU CITUPTOBKH HITH
TOPENKU

OnpeneneHus NOHATUN «PEAKIUN COCAMHEHUS», «PEAKLIUU
pa3IoKEeHUs», «OOpaTUMBIE PEAKIIINY, «HEOOPATUMBIE PEAKIIII,
«KaTAIUTUYECKHUE PEAKLIUNY, «HEKATAIIUTUIECKUE PEAKLIUN».
Knaccudukanys XuMHUECKHUX peaKklUi M0 YUCILY U COCTaBY UCXOHBIX
BEUIECTB U ITPOJYKTOB PEAKIIMH; HAIPABICHUIO IPOTEKAHUS PEAKIINH;
YYACTHIO KaTalu3aTropa.

HaGnroneHnue u onucanue NpU3HAKOB U YCIOBHM TEUEHUS XUMHUUECKUX
peaxiuii, BBIBOABI HA OCHOBaHUM aHaIM3a HaOIIOeHUH 3a
HKCIEPUMEHTOM

Peaknuu 3amentenusd. Pan
AKTUBHOCTHU METAJJIOB

Peaknum 3amernienns. P akTHBHOCTH METaJIJIOB,
€ro MCIO0JIb30BaHUE ISl TPOTHO3UPOBAHUS
BO3MO’KHOCTH TIPOTEKAHUS PEAKIIUNA MEKITY
MeTaJJIaMH M KHCJIOTaMH, PeaKIuii BHITECHEHUS
OJIHMX METAJIOB U3 PACTBOPOB MX COJICH IPYyTrUMH
METaJlIaMH.

Jemonctpanuu. Bzanmoserictere pa30aBIeHHBIX
KHCIOT ¢ MeTayutamu. JlabopaTtopHbie OnbITHL. 17.
3ameriienne Meau B pactBope xaopuaa meau (11)
JKEIIe30M

OHpC}IGJ’IeHI/IH HOHSITI/II\/’I «peaKuI/m 3aMCIICHUA, «p?[)l AKTUBHOCTHU
METAJIOBY.

Knaccudukanus XuMHUECKUX peaklUi MO YUCIIY U COCTaBY UCXOTHBIX
BEIIIECTB U MPOAYKTOB peakiuu. Mcroyibp3oBanue
AIIEKTPOXUMHUYECKOTO psifia HANPSKEHUH (aKTUBHOCTH ) METAJIJIOB JIJIsSI
ONpeieJIEHUs] BO3MOKHOCTH IPOTEKAHUS PEAKIIUN MEXIy MeTaliaMu
Y BOJHBIMH PACTBOPaMU KHUCIIOT M COJIECH.

Habmoienue u onucanue MpU3HAKOB U YCIOBUN TEUCHHSI XUMHUYIECKHIX
peakIvii, BEIBOJIbI HA OCHOBAHWHU aHaIW3a HaOIIOIEHNH 32
AKCIIEPUMEHTOM

Peakuu oomena. IIpaBuiio
beprome

Peakiun oomena. Peakiiuyn HeWTpanu3ammm.
YcaoBus mpoTeKaHUs peakiuii 0OMeHa B
pacTtBopax 10 KoHia. JlemoHcTpanuu.

Omnpenenenus NOHATHH «peaklMi 0OMEHay, «PeaKINU
HelTpanu3anuny. ¢ Kitaccudukanmst XaMU4eCKIX PeakIlfii Mo Yuciy u
COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB peakunu. Vcrnons3oBanue




PactBopenue ruapokcuna meau (11) B kucnorax;
B3auMozeicTBue okcuaa meau (I1) ¢ ceproit kucio-
TOM IIPU HarpeBaHUU

Ta0JIUIIBI PACTBOPUMOCTH IS OTIPEIEIICHUS BO3MOXHOCTH
poTeKaHus peakiuii oomena. Habmonenue u onvcanue mpu3HakoB U
YCJIOBHM TEUEHUSI XUMUUYECKUX PEaKIIUii, BIBOJbI HA OCHOBAaHUU
aHaJIM3a HaOJII0IeHUH 32 HKCIIEPUMEHTOM

TuIbl XUMAYECKUX PeaKInil
Ha IpUMEPE CBOMCTB BOJIbI.
[TonsiTue o runponuse

Turnbl XUMHYECKUX PEaKIMi HA IPUMEPE CBOICTB
BOJIbI. Peakius paznoskeHuss — 3JIEKTPOIIU3 BOJIBI.
Peakuuu coenvHenns — B3aUMOJCHCTBHE BOJBI C
OKCH/IaMH METAJIJIOB U HEMETAJIJIOB. Y CIIOBUE
B3aMMO/ICHCTBUS OKCHJIOB METAJUIOB U HEMETAJIIOB
c Bojoil. [lonstue «ruapokcuasl». Peakium 3ame-
IIEHUSI — B3aUMOJICHCTBUE BOBI C METaJUIAMH.
Peakuuu oOMeHa — THIPOIHN3 BEIIECTB

Onpenenenue NOHATUA «TUAPOIIN3». XapaKTEPUCTUKA XUMUYECKUX
CBOWCTB BOJIbI

O0600111EHIE U
CHCTEMAaTHU3alHs
3HAHWH 110 TEME
«3MeHeHws,
MIPOMCXOSIIINE
C BEIISCTBAMM»

Breimonnenue 3aganuii mo teme «M3MeHeHus,
MPOUCXOASIINE C BEILIECTBAMM»

Hcnonbs3oBanue 3HakOBOro MozieninpoBanus. [lonyuenne Xxummuaeckoi
nH(pOpMaIUU U3 Pa3IMYHBIX HCTOYHUKOB.

[IpencraBnenue nnpopmanuu mo reme «V3MeHeHus, TPOUCXOISIINE C
BEIICCTBAMI» B BUJIC TA0JIHII, CXEM, OTIOPHOTO KOHCIICKTA, B TOM
yucie ¢ npuMeHenuem cpencts M KT

KonTponbnas padora Ne 4
«M3MeHeHusl, TPOUCXOAIINe
C BEIIECTBAMUY

TEMA 5. MIPAKTUKYM 1. (ITIPOCTEUIIUE ONEPAIIMU C BEIIECTBOM» (34)

[IpaBuna TexHUKHN
0€30MMacHOCTH MpH padoTe B
XUMHUYECKOM KaOHUHETE.
[Tpuemsbl oOparteHus ¢
1ab0paTOpHBIM
o0opy0BaHUEM U
HarpeBaTeIbHBIMH MPHOOpa-
MU

[IpaBuia TexHUKH O€30MAaCHOCTH IPU pabOTE B
XUMH4YeckoM kabunerte. [Ipuemsl oOpareHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM U
HarpeBaTeIbHbIMU TPUOOpaMu

Pabota ¢ mabopaTtopHbIM 000PYIOBAHUEM U HarpeBaTEIbHBIMU
npubopaMu B COOTBETCTBUH € IPABUIIAMU TEXHUKH 0€30MaCHOCTH.
BrimonHenune npoctednx npueMoB oOpalieHus ¢ 1abopaTOpHbIM
000pyI0BaHUEM: C 1a0OPATOPHBIM HITATUBOM, CO CITMPTOBKOM

[Ipu3HaKyM XUMHUYECKUX
peakuuii

[Ipu3HaKy XMMUYECKUX peaKIui

Pabota ¢ mabopaTtopHbIM 000PYIOBAHUEM M HarpeBaTEIbHBIMU
npruOopaMu B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MacHOCTH.
BeimoHeHre MpOoCTeHIX MPUEMOB 00palieHus ¢ 1a00paTOPHBIM
o0opymoBaHuEeM: C Ia0OPaTOPHBIM IITATUBOM, CO CTUPTOBKOM.
HaOnroneHue 3a cBOMCTBaMU BEIIECTB U SBJICHUSMU, TPOUCXOISIMA
C BEIIECTBAMHU.

Onucanne XMMHYECKOTO SKCIIEPIMEHTA C TOMOIIBIO0 €CTECTBEHHOTO




(pyccKOTO UM POAHOTO) SI3bIKA U SA3bIKA XUMUHU.
CocrapiieHr€e BBIBOJIOB M0 pe3yJibTaTaM MPOBEICHHOT0 SKCIIEPUMEHTA

[IpuroTtoBnenue pactBopa
caxapa M Ompe/elieHre
MacCOBOM J0JIH €T0 B
pacTBope

[IpuroTtoBnenue pacTBopa caxapa u orpezesieHue
MaccOBOH J0JIM €T0 B pacTBOpE

Pa6ora ¢ nabopaTopHbsIM 000pyZIOBaHNEM U HarpeBaTEIbHBIMU
puboOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKU O€30MaCHOCTH.
BrimonHenune npoctedx npueMoB oOpalieHus ¢ 1adopaTopHbIM
000pyI0BaHUEM: C MEPHBIM IIWJIMHAPOM, C BECAMH.

Habmtoienue 3a cBoiicTBaMU BEUIECTB U SABJICHUSMU, IPOUCXOASIIIUMU
C BEILIECTBAMHU.

Onucanue SKCIEPUMEHTA C TIOMOIIbIO €CTECTBEHHOT0 (PYCCKOT0 MIIH
POZIHOTO) sA3bIKA U s3bIKAa XUMHH. COCTaBICHHUE BBHIBOJIOB T10
pe3yJsibTaTaM MPOBEJAEHHOI0 SKCIIEPUMEHTA.

[TpuroToBneHne pacTBOPOB C OIPEICICHHON MacCcOBOH Joyei
PacTBOPEHHOI'O BELIECTBA.

[TpuroToBneHue pacTBOpa M pacueT MacCOBOM J0JIH PACTBOPEHHOTO B
HEM BEIIECTBA

TEMA 6. PACTBOPEHHE.

PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB (184)

PactBopenue kak gpusuko-
XMMHYECKHAM MpoILiecC.
PactBopumocTs. Tumsl
pacTBOpOB

PactBopenue kak pU3nKo-XUMUYECKUil mpoliecc.
[TonsiTHe o ruaparax U KPUCTALIIOTUAPATAX.
PactBopumocTs. KpuBbie pacTBOpUMOCTH Kak
MO/IE€Tb 3aBUCUMOCTH PAaCTBOPHUMOCTH TBEPJIBIX
BEILIECTB OT Temneparypsl. HacbleHHblie, HeHAChI-
LIEHHbIE U NEPECHIIICHHbIE PACTBOPHI. 3HAUEHUE
PacTBOPOB ISl IPUPOBI U CETBCKOTO X0351CTBA

Omnpenenenns NOHATHH «PacTBOP», «THAPAT», KKPUCTAILIOTUAPAT?,
«HACBILIEHHBIN pacTBOP», «HEHACHIIIEHHBIA PACTBODY,
«TIEPECHIIICHHBIA PACTBOPY, «PACTBOPUMOCTH.

Omnpenenenre pacCTBOPUMOCTH BEILIECTB C UCIOIb30BAHUEM KPUBBIX
PacTBOPUMOCTH.

XapakTepuCTHUKa pacTBOPEHUS ¢ TOUYKH 3PEHUS aTOM- HO-
MOJIEKYJIAPHOTO YYEHHS.

Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH IS OIpeie- JIEHUs
pPacTBOPUMOCTH BEILECTB B BOJIE.

CocraBieHne Ha OCHOBE TE€KCTa rpa)uKoB, B TOM YHCIIE C
npuMmeHeHneM cpeacts MKT

DIIEKTPOIUTHYECKAS
JUCCOLMAIUs

[TonsTHE 00 PMEKTPOTUTUUECKON TUCCOIHAITUH.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHL. MeXaHu3M
JTUCCOTTHAITUH DJIEKTPOIUTOB C PA3IUYHBIM
XapakTepoM cBsi3U. CTeneHb JIEKTPOJIUTHIECKON
nucconnaruy. CUIbHBIE U Cla0bIe SJICKTPOJIUTHL.
JlemoncTpamumn. VcribiTaHue BENECTB U UX
pacTBOPOB Ha JIEKTPOMPOBOJTHOCTH

OnpeneneHust TOHATUN «AJIEKTPOTUTAYECKAS TUCCOLMAIUSY,
«QJIEKTPOJIUTEIY», «HEATEKTPOITUTHI».
BrinosiHeHME TOMETOK, BBIMUCOK U LIUTUPOBAHUS TEKCTA

OCHOBHBIE TIOJIOKECHUS Te-
OpHH JICKTPOJIUTHYECKON
mucconuanuu. MoHHBIS
YpaBHEHUS peaKuid

OCHOBHBIE MOJIOXKEHUS] TEOPUU ANEKTPOIUTUUECKON
nuccounanuu. NoHHbIE ypaBHEHUS PEaKIui.
Peakiiun oOMeHa, HIyIIue 10 KOHIIA.

Knaccudukanms HOHOB 1 UX CBOMCTBA.

OnpeneneHI/m HOH}ITI/Iﬁ «CTCIICHb AU CCOMAIIMN), «CHIIBHBIC
AIEKTPOJIUTHIY, «CIIA0BIC SJEKTPOIUTHI», KKATHOHBI», KAHUOHBIY,
«KHUCIIOTBI», «OCHOBAaHMS», «coiuy». CocTaBieHrne ypaBHCHUN
AJIEKTPOJUTAYECKON AUCCOIMALIMM KUCIIOT, OCHOBAHHUI U COJICH.




MouJiekymsipHbIE U HIOHHBIE YPaBHEHUS PEAKIIUM.
JdemoHcTpaumu. 3aBUCUMOCTb JIEKTPO-
MIPOBOJHOCTH YKCYCHOW KHCIIOTBI OT
KOHILIEHTpaluu. J[BUKeHue OKpalIeHHbIX HOHOB B
anekTpudeckoMm mose JlaGopaTopHsblie onbIThI. 18.
B3anMopeiicTBre pacTBOpOB XJI0pUIa HATPUS U
HUTparTa cepedpa

Nnmroctpanus npuMepamMu OCHOBHBIX MOJIOKEHHUN TEOPUHU
AIEKTPOJUTUYECKON AUCCOIMALINM; TEHETUYECKON B3aUMOCBSI3H
MEXy BellleCTBaMH (MPOCTOE BEIIECTBO — OKCHJ — TUIPOKCUT —
COJIb).

PaznuueHnne KOMIIOHEHTOB JIOKA3aTeNIbCTBA (T€3UCOB, APTYMEHTOB U
(hopMBI JOKA3aTEIbCTBA)

Ornpenenenue MOHATUS «MOHHBIE peakun». CocTaBiIeHUE
MOJIEKYJISIPHBIX, TIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHU
peaKIMii ¢ ydacTHeM 3JIeKTpoauToB. HabmoieHre u onucanue
peaKkrii MEXAy 3JIEKTPOIUTAMH C TTIOMOIIBIO €CTECTBEHHOTO
(pyCCKOT0O MM POJTHOTO) SI3bIKA U S3bIKA XUMHH

Kucnotsr: knaccuduxarus u
CBOWCTBA B CBETE

Kucnotsl, ux knaccudukanus. Juccorumanus
KHCJIOT M X CBOMCTBA B CBETE TCOPUH
3JIEKTPOJIUTUYECKON AUCCOIUALINH.
BzaunmogeiicTBHE KUCIIOT ¢ METaIaMH.
DJIEKTPOXUMHUYECKUH PsiJl HAIPSHKEHU METaJlIoB.
BzanmogeiicTBHE KHCIOT ¢ OKCHUIAMU METAJIOB.
BzaumoneiicTBre KUCIIOT ¢ OCHOBAHUSIMH —
peakuus HeuTpanu3anuu. BzauMmoerncTBre KucioT
¢ coyrsimu. Mlcronib30BaHKME TaOIUITBI
PacCTBOPUMOCTH ISl XapaKTEPUCTUKNA XUMHIECCKUX
CBOMCTB KUCIOT. JlabopaTopHbie onbIThI. 19.
[TonydyeHue HepacTBOPUMOTro THAPOKCUIA U
B3auMoJIieiicTBHE ero ¢ kucioramu. 20. B3anmo-
JIEHCTBHE KHUCIOT C OCHOBAHHSIMHU.

21. B3auMoeicTBHE KUCIOT ¢ OKCUIaMU
MeTaJu1oB. 22. B3anMoaelcTBIE KUCIIOT C
MeTamaamu. 23. BaumoaelicTBre KUCIOT ¢ COISIMU

CocraBieHre XapaKTEPUCTHKN OOIINX XUMHYECKHX CBOMCTB KUCJIOT C
MO3UILMH TEOPUH DIEKTPOJIUTHUECKON TUCCOIIUAIUH.

CocrapieHre MOJIEKYJISAPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peaKIuii ¢ yaacTueM KuciioT. Habmronenue u onucanmne
peaxiuil ¢ yduacTueM KUCJIOT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIA POJHOTO) S3bIKA U S3bIKA XHMHH.

[IpoBeneHune ONbITOB, MOATBEPKAAIOIIUX XUMHUYECKHUE CBOMCTBA
KHCJIOT, C COOJTFOZICHUEM TIPABUII TEXHUKH 0€30MMacCHOCTH




OcHoBaHUs: KIacCH(pUKAIIHISI
U cBoMcTBa B cBeTe TOJ]

OcHoBaHus, Ux Kiaaccupukanus. Jlucconnamnms
OCHOBaHMH M UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTUYECKOMN AUCCOIUAIINH.
BzanmoneiicTBHe OCHOBaHHI C COJISIMHU.
Hcnonp3oBaHue TaOIUIbI

PacTBOPUMOCTH JJIsI XapaKTEPUCTUKU XUMHUUECKUX
CBOICTB OCHOBaHHUN. B3auMoaelCcTBHE MIEI0UYESH C
OKCHJaMM HEMETAJIJIOB.

JlaGopaTopHbIe OnbIThI. 24. B3aumoelicTBre
iejIoueii ¢ kucioraMu. 25. Bzaumoneictaue
IIEJIOYEH C OKCHAaMH HEMETAJIIOoB. 26.
BsauMmogelicTBue 1em04en ¢ coamMu. 27.
[Tony4yenue u cBOMCTBA HEPACTBOPUMBIX
OCHOBaHHI

OrnpeneneHue MOHATUS «OCHOBAHUS».

CocraBiieHne XapaKTepUCTUKH OOIIUX XUMHUUYECKUX CBOMCTB
OCHOBaHUH (111€7104€i U HePaCTBOPUMBIX OCHOBAHUM) C MO3UIINI
TEOPHUU AIEKTPOIUTUUECKON AUCCOIIUAIIIH.

CocraBneHre MOJIEKYJIIPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaKklUid ¢ ydacTueM ocHoBaHuid. Habmonenue u
ONMCAHUE PEAKIMI OCHOBAHUN C IOMOIIbIO ECTECTBEHHOT'O (PyCCKOIO
WM POJTHOTO) SI3bIKA U S3bIKA XUMHUU.

[IpoBeaeHue ONBITOB, MOATBEPKAAIOIIUX XUMUUECKHE CBOMCTBA
OCHOBaHUH, C COOIIOIEHNEM MPABUI TEXHUKU O€30M1aCHOCTH.
CocraBiieHue 10KJ1a/1a [0 TEME, ONIPEIEICHHON yUUTEIeM

Oxcupl: knaccuukanus u
CBOMCTBA

O0001enue cBeIeHU 00 OKCHIaX, UX
KJaccuuKanuy u cBoiictBax. JlaboparopHsie
OIBITHL 28. B3anMoaelicTBHE OCHOBHBIX OKCHIOB C
KucaoTamu. 29. BzanMoeiicTBre OCHOBHBIX
okcnuaoB ¢ Bojiou. 30. B3aumoeicTBrEe KUCIOTHBIX
OKCHJIOB ¢ mienodamu. 31. B3auMonericTue
KHCJIOTHBIX OKCHJIOB C BOJOMH

OmnpeneneHus MOHATHH «HECOJICOO0Pa3yIOIIHE OKCHIBIY,
«coe00pa3yrolre OKCUIbI», «KOCHOBHBIE OKCUIBDY, «KUCIOTHBIC
OKCHJIBI».

CocraBneHre XapakTePUCTHKU OOIINX XUMHYECKUX CBOMCTB
C0JICOOPA3YIOIINX OKCHIOB (KHCIOTHBIX U OCHOBHBIX) C ITO3HITHI
TEOPHH JIEKTPOTUTHUECCKOUN TUCCOIUAIUH.

CocrapieHre MOJIEKYJISAPHBIX, TTOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakluii ¢ yuactueMm okcuaoB. Habmronenue u onucanme
peaklMii OKCUIOB € MOMOIIbIO €CTECTBEHHOTO (PYCCKOI0 UK
POJIHOT0) SI3bIKA M SI3bIKA XUMUHU.

[IpoBeneHME ONMBITOB, MOATBEPKAAIOITUX XUMUUECKHE CBOMCTBA
OKCHJIOB, C COOJIIOJICHUEM ITPaBUJI TEXHUKH OC30IIaCHOCTH.
CocrapieHue T0KJIa1a 1Mo TeMe, ONPEIEIEHHON CAMOCTOSITETLHO

Conu: knaccudukanus u
cBoiicTBa B cBeTe TO/]

Comnm, ux auccommarys U CBOMCTBA B CBETE TEOPUHU
AJIEKTPOJUTUYECKON AUCCOIUALIHH.
BzanmogeiicTBre colieil ¢ MeTajIaMu,
0COOEHHOCTH 3THX peakuuid. B3aumopeiicTeue
coJreii ¢ comsimu. Mcronp3oBanue TaOIHIIBI
pPacTBOPUMOCTH ISl XapAaKTEPUCTUKH XUMHUUECKUX
CBOMCTB COJICH.

JIaboparopHsbie onbITHL. 32. B3anmoseiicTBue coneit
¢ xuciaoTamMu. 33. BzauMoaelcTBUE COJIEH C
IICJIOYaMH.

BsauMoelicTBUE COJIEN C COIIMMU.

OnpeneneHusi TOHATUN «CPETHUE COTNY, KKUCIIBIE COJINY, «KOCHOBHBIE
COJIN.

CocraBneHre XapakKTEPUCTHKN OOIMNUX XMMHUYECKUX CBOMCTB COJICH ¢
MO3ULUKA TEOPUU BIEKTPOJIUTUYECKON JUCCOLUALINH.

CocraBieHne MOJEKYIAPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUI peakIuii ¢ yuactuem coneil. Habmonenue u onucanme
peaxiuii cojeil ¢ MOMOIIbI0 ECTECTBEHHOTO (PYyCCKOTO WU POJIHOTO)
SI3bIKA U SI3bIKA XUMUH.

[IpoBeneHune ONBITOB, MOATBEPKAAOIIUX XUMUUECKHE CBOMCTBA
colelt, ¢ cOOMI0ICHIEM MTPaBUIT TEXHUKU 0€3011aCHOCTH.
CocrapieHue 0KJIa1a Mo TeMe, ONPEIEICHHON CaMOCTOSITETLHO




B3auMozeicTeue pacTBOPOB COJIEH ¢ METAJUIAMU

I'eHeTHueckast CBSI3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
BEIISCTB

I'enetnueckue pAAbBI METAJUIA 1 HEMCTAJJIA.
I'enetnueckas cBA3b MCXKIY KilacCcaMu
HCOPraHNYCCKUX BCUICCTB

Ornpenenenue MOHATUS «T€HETUUECKUHN psa». MmrocTpupoBath: a)
MIPUMEPAMHU OCHOBHBIE MTOJI0KEHUSI TEOPUH AIEKTPOTUTUYECKON
JIUCCOIMAIH; 0) TEHETUYECKYIO B3aHMOCBS3b MEXK/y BEIIECTBaMHU
(TIpocToe BEIIECTBO — OKCH — THJIPOKCHUI — COJIb).
CocrapieHre MOJIEKYJIIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaKIuil ¢ ydacTUEM dJIEKTpoJauToB. COoCTaBlICHHE
YPaBHECHUI peakivii, COOTBETCTBYIOIIMNX MOCIEI0BATEILHOCTH
(«urerovkey) mpeBpamnieHuid HEOPraHUYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB.

BrinosHeHne npsMOro MHAYKTUBHOTO JOKA3aTEIbCTBA

O6o06mIeHne
CUCTEMaTHU3aLMs 3HAaHUN 110
Teme «PacTBopenue.
PactBopsl. CBoiicTBa
pacTBOPOB BJIEKTPOJIUTOBY

[Torydenne XuMHUIECKON HHPOPMAIINH U3 PA3TUYHBIX HCTOYHUKOB. U
[IpencraBnenne nnpopmanuu no reme «Pacreopenue. PactBopsr.
CBoiicTBa pacTBOPOB JICKTPOIUTOBY B BHJIE€ TAOIHIl, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npumenenueM cpeacts U KT

Kontponbnas padora Ned
«PactBOpenue. PacTBopsl.
CaolicTBa pacTBOpOB
AIIEKTPOJIUTOBY

Knaccudukamms
XUMHYECKUX PEAKIIUH.
OKHCIUTETBHO-BOCCTAHOBH-
TEJbHBIC PeAKIIHH

OKUCIUTENTbHO-BOCTOHOBUTEIBHBIE PEAKIIHH.
OrnpezenieHne CTeNeHe OKUCICHUS ITIst
3JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA Pa3HBIX
K1accoB. Peakniuyu HoHHOTO 0OOMEHa U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
OKI/ICJ'II/ITGJ'IB 1 BOCCTAaHOBHUTECIIb, OKMCIICHHUEC U
BoccTaHoBjIeHHEe. COoCTaBlIeHHE YpaBHEHUM
OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MECTO-
JIOM 3JIEKTPOHHOTO OayiaHca. JIeMOHCTpaIuH.
B3anmopeiicTBre IIMHKA C CEPOil, COITHOM
kuciotoi, xinopuaom meau (11). Topenne maruus.
Bzau-

Omnpenenenns NOHATHN «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbIE
peaKuum», «OKUCIUTEINbY, KBOCCTAHOBUTEIIB), OKUCIICHUEY,
«BOCCTAHOBIICHUE.

Knaccudukanus XuMHUECKUX peakluii o MPU3HAKY «U3MEHEHUE
CTENIEHEW OKUCIIEHMSI 2JIEMEHTOBY. OnpeielIeHHe OKUCIUTENS U
BOCCTAHOBUTEJS, OKUCIIEHUS! U BOCCTAaHOBJICHHUS.

Hcnonbs3oBaHne 3HaKOBOIO MOJAEIIMPOBAHUS

CBoiicTBa U3y4EHHBIX
KJIACCOB BEILIECTB B CBETE
OKHUCIIUTEITHHO-
BOCCTAaHOBUTENBbHBIX peak-
87071

CaolicTBa MPOCTHIX BEIIECTB — METAIOB U
HEMETAJJIOB, KUCIIOT U COJIEH B CBETE
OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI

CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiui, UCToNb3ys METO/I AIEKTPOHHOTO OalaHca.
OrnpeneneHre OKUCIUTENS U BOCCTAHOBUTEISL, OKUCICHUS U
BOCCTAHOBJICHHUSI

O06001IeHMEe 1

Cocrasiienne ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX




CHCTEMAaTH3aIus 3HaHUH 110
TeMe «OKHCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIE PEaK-
11070703

pEeaKIIMii, UCIIOIb3Ysl METO/I SJIEKTPOHHOr0 OaaHca.
OmnpeneneHrue OKUCIUTENS M BOCCTAHOBUTEIIS, OKUCIICHUS U
BOCCTaHOBJICHHS.

[IpencraBnenue nHbopmamuu mo TeMe «OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMM» B BUIC TAOJUII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4ucIe ¢ npuMenenueM cpeacts M KT

TEMA 7. IPAKTUKYM 2. «<CBOMCTBA PACTBOPOB 3JIEKTPOJIMTOB»

(19

Pemenue
AKCIEPUMEHTAIBHBIX 3a71a4

Pemenue OKCIICPUMCHTAJILHBIX 3aJ1a4

OObpamienue ¢ 1abopaTOpHBIM 000PYAOBAHUEM U HarpeBaTEIILHBIMU
npubOpamMu B COOTBETCTBHH C MPABUIIAMHU TEXHUKH OC30MaCHOCTH.
Pacrnio3HaBanue HEKOTOPBIX aHMOHOB U KaTHOHOB. HaOutoneHue
CBOWCTB BEIIECTB U MPOUCXOSIINX C HUMH SIBICHUH.

OmnucaHue XUMHYECKOTO KCIIEPUMEHTA ¢ TIOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO HJIH POIHOTO) SI3bIKA U SI3bIKA XUMHH.

@opMyJIMPOBAHUE BBIBOJIOB 10 PE3YIbTATAM IIPOBEAEHHOTO
HKCIIEPUMEHTA

9 kiacc

BBEJEHHUE. OBIIASI XAPAKTEPUCTUKA XUMHUYECKHUX JIEMEHTOB U XUMHWUYECKHUX PEAKIIUIA. TEPUOUYECKHIN 3AKOH
N NEPUOANYECKAS CUCTEMA XUMHNYECKHUX 9JIEMEHTOB JI. U. MEHJIEJIEEBA (10)

XapakTepuctuka
XUMHYECKOTO AJIEMEHTa Ha

OCHOBAHHHU €TI0 ITOJIOKCHHA B

[Iepnonnueckoii cucreme /1.
H. Menneneera

XapakTepuCTHKa 3JIEMEHTA T10 €r0 MOJIOKEHUIO B
[Iepnonnueckoi cucreme xu-

muueckux 3neMeHToB /. 1. Menaeneera.
CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAaHUM U COJIEH B
CBETE TEOPUM FJIEKTPOJUTUUECKONU TUCCOINAIIAN 1
OKHCJICHHS-BOC- CTAHOBJICHUS.

JlemoHCcTpanuu. Mojenu aToMOB JIeMEHTOB 1—3-
r0 MEPUOJIOB

XapaKkTepruCcTUKa XUMHUYECKUX 3JIEMEHTOB 1—3-T0 TIEPHOIOB 10 UX
MOJI0KEHUIO B [leproanyeckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa; XUMUYECKUX CBOMCTB aM()OTEPHBIX OKCHUIOB U
ruaApokcu1oB. CocTaBiieHUE MOJIEKYJISIPHBIX, MIOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHUH peakiui

AMdoTepHBIE OKCUITBI U
THUAPOKCHTBI

IToHsATHE O MEPEXOAHBIX DIEMEHTAX.
AmpoTtepHOoCTb. ['eHeTHYECKUH PsIJT TEPEXOTHOTO
anemeHTa. JJaboparopHsie onbIThL. 1. [loxydyenue
TUAPOKCH/Ia IMHKA U MCCIIEJOBAHUE €TI0 CBOMCTB

Omnpenenenue MOHATUS «aM(pOTEPHBIC COeTMHEHM». Habmoaenue u
OTIMCAaHUE PEAKIINNA MEXY BEIIECTBAMH C IIOMOIIBIO0 €CTECTBEHHOTO
(PyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XHUMHH.

[IpoBeneHME OMBITOB, MOATBEPKAAONTUX XUMUUECKIE CBOMCTBA
aM(pOTEePHBIX OKCHJIOB M THAPOKCUIOB

[Tepuoauueckuii 3aKOH U
[Tepuoanueckas cucrema /1.
H. MeneneeBa B cBeTe
YYEHUS O CTPOEHUH aTOMa

[Tepnonnueckuit 3akoH u [lepuonnueckas cucrema
XuMH4eckux 3neMeHToB . 1. MeHaeneena.
JemoncTpanuu. Paznuanabie GopMbl TaOIHIT
MePHOANYECKOl crucTeMbl. JJabopaTopHbIE OIBITHI.
2. MoaenupoBanue nocrpoenus [lepuoanueckoi
cuctemsbl [. 1. Menaeneena

Omnpenenenre BUIOB KJIacCU(PUKAIIMN: €CTECTBEHHOU U
HMCKYCCTBEHHOM.

BrimonHeHue npsMoro 1eAyKTUBHOTO Joka3aTenbcTBa. Co3nanue
MoOJIeJIeH ¢ BBIIETICHUEM CYIIIECTBEHHBIX XapaKTePUCTHK O0BEKTA U
MPEJICTaBICHUEM UX B POCTPAHCT- BEHHO-TpapUueCcKoil 1M 3HaKOBO-
CUMBOJINYECKOU hopme




XumMmuyeckas opraHuzanus
YKUBOUW M HEXKUBOU MPUPOJIBI

XumMmuyeckas opraHu3aiysi KUBoi U HEKUBOM
npupoabl. XMMUYECKUN COCTaB siipa, MAaHTUU U
3eMHOM KOpbl. XUMUYECKHUE DJIEMEHTHI B KJIIETKaX
YKUBBIX OPTraHU3MOB. MaKkpo-U MUKPOAIJIEMEHTHI.
JeMmoHcTpauuu. Mozenbs CTpOCHUS 36MHOTO 11apa B
MOIEPEYHOM pa3pese

XapakTepruCTHKA PO XUMUYECKUX 3JIEMEHTOB B JKMBOM U HEKUBOU
pUpOJIE.

CocraBiieHre aHHOTAIlUU K TEKCTY.

Omnpenenenue nenu yueOHON AesITENbHOCTU C TIOMOIIBIO YUUTENS U
CaMOCTOSITEJIbHO, TIOMCK CPEJICTB €€ OCY-

IIECTBJICHUS 110 IIJIaHY, CBEPss CBOU JIEUCTBUS C 1IEJIbIO U MIPU
HEOOXOIUMOCTH UCTIPABIISISL OMIMOKHU C IIOMOIIBIO YUUTENS U
CaMOCTOSITENIbHO

Knaccudukanms xummuue-
CKHX PEaKIUi M0 Pa3IMIHbIM
OCHOBaHUSIM

O06001IeHre CBeICHUH 0 XMMHUYECKUX PEaKITUsIX.
Kiaccudukanus XuMHUECKUX PEaKIIMK 110
Pa3IMYHBIM OCHOBAHUSIM: COCTaBY U YUCITY
pearupyromux 1 00pa3yroIuxcs BeImecTB,
Ter1oBoMy 3D deKTy, HaPaBICHUIO, U3MEHECHHUIO
CTENEHEH OKUCIICHUS AIIEMEHTOB, 00Pa3yIOIINX pe-
arupyromme BenecTsa, ¢hase, HCIoIb30BaHUIO
KaTajau3aTopa.

JlaGopaTopHBbIE OIBITHL. 3. 3aMEIIEHUE KEITE30M
Menu B pactBope cynbdara meau (11)

OnpeneneHus MOHATUN «XUMUYECKasl PEaKLUs», «pPeaKIun
COCTMHEHUS», «PEAKIIUU PA3TIOKEHU», «PEaKIIUu 0OMEHAY, «PeaKInu
3aMEILECHUS», «PEAKIUN HEUTPAIN3aALUN», «IK30TEPMUUECKUE
PEaKIIUNY, «IHIOTEPMHUUCCKHIE PEAKIIUN», «OOPATUMBIC PCAKITUNY,
«HEeoOpaTHUMbIE PEAKIINI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaK-
AW, <TOMOTE€HHBIEC PEAKLIUNY, «T€TEPOrE€HHbIC PEAKLIUNY,
«KaTAIMTUYECKUE PEAKLUNY, HEKATATUTUUECKUE PEAKIIUNY,
«TETUIOBOH 3(PPEKT XUMHUICCKON PEaKIuny. XapaKTePUCTUKA
XUMHUYECKUX PEAKLUI MO pa3IMuHbIM IPU3HAKaM.

CocraBneHre MOJIEKYJIIPHBIX, TTOJTHBIX ¥ COKPAIIEHHBIX HOHHBIX
YpPaBHEHUU pEaKIUu.

Omnpenenenre OKUCIUTENSI U BOCCTAHOBUTEINSI, OKUCIICHUS U
BOCCTAHOBJIEHUS.

Habmroienue u onucanue peakuii Me1y BEIIECTBAMH C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKA U S3bIKA XUMHUH.
[Ipencrasnenne uapopmanuu no TeMe «Knaccupuxanms XuMAYECKUX
peaxiuit» B BUJE TaOIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpeacts M KT

ITonsTHE O CKOpOCTH
XUMHYECKON peaKiuu

[ToHsiTHE O CKOPOCTU XMMHUYECKOUN peaKIuu.
®DakTOpBI, BIUSIONINE Ha CKOPOCTh XUMHUIESCKUX
peaKIui.

JeMoHcTpanmu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakinu OT MPUPOABI PearupyrOIINX
BEIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM
pEaKIuy OT KOHIEHTPAIIUU PearupyroIInx
BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU pe-
aKIMHU OT TUIOMIAIA COTIPUKOCHOBEHUS
pearupyromux BeIeCTB (KKUIISIIUN CION).
3aBUCHUMOCTh CKOPOCTH XUMUYECKOW PEaKIIUN OT
TEMIIEPATYPHI pEarupyrONINX BEIIECTB.

MonenupoBaHUE «KHUTIAIIETO CIOs». 8. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKOW PEAKIH OT TeMITepaTyphl PEarupyronuX BEMECTB Ha
npuMepe

OmnpenerneHne NOHITHS «CKOPOCTh XUMUYECKON PEaKIIHI.
OOBbsicHEHUE C PUBEJCHUEM IIPUMEPOB BIHSIHIS HEKOTOPHIX
(hakTOpOB HA CKOPOCTh XUMHUYECKUX peakiuid. Habmronenue u
OTIFICAHHE PEAKINI MEXKIY BEIIECTBAMH C TIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO WU POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

[TpoBeneHNE OMBITOB, TOATBEPKIAIOIINX 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKINK OT pa3Iu4HbIX (PaKTOPOB




JIaGopatopHbIe ONBITHI. 4. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakly OT MPUPOAbI pearupyroImux
BEILIECTB HA MIPUMEPE B3aUMOJICHCTBHS KUCTIOT C
MeTajulaMu. 5. 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiy OT KOHLIEHTPAIMU PearupyromrxX BellecTB
Ha TIpUMepe B3aUMOICHCTBUS IUHKA C COSTHOU
KHMCJIOTOH pa3IMYHON KOHIIEHTpanuu. 6. 3a-
BUCHMOCTb CKOPOCTU XMMHUYECKOI peakiuu OT
IJIOIA I COMPUKOCHOBEHUS Pearupyromnmx
BellecTB.7. MoAenupoBaHUE «KUTISIIETO CIOS». 8.
3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEAKIIMH OT
TEMIIEPaTyphl pearupyroIuX BEUIECTB HA IPUMEpe
B3auMozeiicTBus okcuaa meau (I11) ¢ pacrBopom
CEPHOI KUCIIOTHI Pa3IMYHON TeMIIepaTyphl

KartanuzaTtopsl

Karanuzatops! u karanu3. UHTHOUTOPEI.
AHTHOKCHUIAHTHI.

JleMoHcTpanuu. ' OMOreHHBIN U reTepOreHHbIN
Katain3bl. DepMEHTATUBHBIN KaTaIus.
Nurubuposanue. JIabopaTopHbie OMBITHL. 9.
Paznosxenune nepokcuaa BOI0POia C TOMOIIBIO
okcuaa mapranna (IV) u karanazel. 10. O6napy-
YKEHHUE KaTala3bl B HEKOTOPHIX MHUIIEBBIX
npoaykrax. 11. UHrubupoBanue B3auMoIeHCTBUS
KHCJIOT C METAJJIAMU YPOTPOITMHOM

Omnpenenenre NOHITUS «KaTAIU3aTOPY.

Ha6nronenue u onrcanue peakiuii Mex1y BEIIECTBAMHU C TTIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UM POIHOTO) SI3bIKA U S3bIKA XUMHH.
[IpoBeaeHME ONMBITOB, MOATBEPKAAOITUX BIMSHUE KaTaTu3aTOPOB Ha
CKOPOCTb XUMHUYECKOU peaklnu

O06001mmenue u
cHCTEMaTH3aIns 3HaHUH 110
TeMe «BBenenue. Obmas
XapaKkTepUCTUKA XUMUYE-
CKHMX DJIEMEHTOB U
XUMHUYECKHX peakuui. [lepu-
oM4eCKHi 3aK0H U [lepuo-
IUYeCKas CUCTEMa XUMHYe-
ckux aneMmenToB /Jl. W.
Menpaeneesay

[Ipencrasnenune nabopmanmu mo TeMe «Benenne. O0mas
XapaKTePUCTUKA XUMUYECKHUX IIEMEHTOB M XUMHUUECKUX PEaKITHi.
[lepuonnueckuii 3akoH u [lepuonnueckas cucteMa XMUMHYECKUX
sanemenToB J[. . MenzaeneeBay B Buae TaOIHUIl, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucJie ¢ npuMenennem cpeacts MKT

KonTposbnas Nel
«BBenenune. O0mas
XapaKTEPUCTHKA XHMHYC-




CKHMX 2JICMEHTOB U
XUMHYECKUX peakiui. [lepu-
OJMYECKHUMN 3aKOH U
[lepuonuueckas cuctema
XAUMHUYECKUX 3JIeMEHTOB /JI.
. MenneneeBa»

TEMA 1. METAJLJIBI (14)

Bek mMenHbIi, OpOH30BBIH,
JKEJIe3HBIN

Mertasuisl B ICTOPUM YEI0BEYECTBA

Beraucnenus mo XxumMudeckuM (HhopMysiaM U ypaBHEHUSM PEaKIIHi,
MIPOTEKAIOIINX C YYACTHEM METAIOB U MX COCIMHCHUM.

[Tox6op (¢ TOMONIBIO YUHUTEINS) CIIOBAPEH, SHITUKIIOTICIHIH,
CIIPABOYHHUKOB, 3JICKTPOHHBIX JUCKOB U APYTUX HCTOYHHUKOB
nH(pOpMaIU, HEOOXOAUMBIX IS PEIICHUs yU4eOHBIX 3a/1a4.
ComnocraBnenue nHpopMaluu, NOTyYEHHON U3 Pa3IMUHbIX
NCTOYHHKOB.

CocraBiieHHe PEeIICH3UH Ha TEKCT

IlonoxeHre 31EMEHTOB-
MeTaiioB B [lepuognyeckoit
cucteme JI. 1. Mennaeneera u
0COOEHHOCTH CTPOSHHUS UX
aTtoMoB. OHU3NUECKHE
cBoiicTBa MeTaioB. CILIaBbI

ITonoxenue metannos B [lepuognyueckoi cucreme
XUMHYECKUX 31eMeHTOB [I. 1. MeHneneena.
Meramueckasi KpucTauIMueckas pemerka u
MeTaJuTHYecKass XMMHuYecKas CBS3b.

O6mume pusznueckue cBoiicTBa MeTauioB. CIiaBbl,
WX cBolcTBa U 3HaueHue. JlemoHcTparuu. OOpasiisl
CILIaBOB

OnpeneneHne MOHATHS «METAILTBD.

CocrapieHre XapaKTePUCTUKU XUMUYECKUX 3JIEMEH- TOB-METAIIJIOB T10
WX TOJIOKEHUIO B [lepuoanyeckoi cucteMe XuMHYECKUX AJIEMEHTOB
1. . MenneneeBa. XapakTeprCTUKa CTPOCHUS U OOIIUX (PUBNUECKUX
CBOWCTB MPOCTHIX BEIIECTB-METAIIOB.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MPEACKA3aHUE CBOMCTB)
XAMHYECKHUX 3JIEMEHTOB-METAIIIIOB OT MoJioxkeHus B [lepuoanyueckoit
cucreMe xuMuueckux 3jaemenToB . . Menaeneena.

YcraHoBiIeHHE MPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXIAY CTPOCHUEM
aToMa, XMMHYECKOM CBA3bIO, TUTIOM KPUCTAIIINYECKON PEIIETKH
METaJUIOB U UX COCTMHEHUM, UX OOIUMHU (PU3NIECKUMU CBOWCTBAMH

XUMHYECKUE CBOUCTBA
METAJLJIOB

XHWMHUYECKHE CBOMCTBA METAJLJIOB KakK
BOCCTAaHOBHUTEJICH, a TAK)KE B CBETE MX ITOJIOKCHUS
B 2JIEKTPOXUMHUECKOM PsITy HANPSXKEHUM MeTal-
JIOB.

Jemoncrpanuu. BzanmoaelcTBre METAILIOB C
HEMeTallJIaMH.

JlaGopaTopHble onbIThl. 12. B3aumonelicTBue
pacTBOPOB KHCIIOT U COJIEH C MeTailaMu

Omnpenenenne NOHATHS «PsJl AKTUBHOCTH METAJIJIOBY.
XapakTepuCcTHKa XUMUYECKUX CBOMCTB MPOCTHIX BE- HIECTB-METAJLIOB.
OOBsicHeHHE 3aBUCMOCTH CBOMCTB (WJIM MPECKa3aHHe CBOMCTB)
XUMHYECKHX JIEMEHTOB-METAIIIOB OT MOJ0KeHUs B [leproanyeckon
cucreMe xumuyeckux auieMenToB . M. Menzeneesa.

CocraBneHne MOJIEKYJIIPHBIX YPABHEHUMN PEaKni, Xa-
PaKTEpU3YIOIIHUX XUMUYECKUE CBOMCTBA METAJUIOB U UX COCIUHECHUM:
AIIEKTPOHHBIX YPaBHEHUI IIPOLIECCOB OKUC- JICHUSA-BOCCTAHOBIICHHUS,
YPAaBHEHUH JJIEKTPOJUTUYECKON AUCCOLMALINN; MOJIEKYIISPHBIX,
IIOJIHBIX ¥ COKPAIIICHHBIX HOHHBIX YPAaBHEHU PEAKIUHI C y4aCTHEM
JJIEKTPOJIUTOB.

Y cTaHOBIEHHE IPUYMHHO-CIEACTBEHHBIX CBSI3€H MEKY CTPOCHUEM




aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIETKU
METAJUIOB U UX COCIMHEHHUM, UX XUMUYECKUMHU CBOMCTBAMH.
Habnronenue u onrucanne XMMAYECKOTO SKCIIEPHMEHTA.
[IpencraBnenue nudopmaluy B BUE TaOIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMenenuem cpencts M KT

Mertasibl B ipupoje. Ooiue
CIIOCOOBI UX MOTYYEHHUS

Mertaist B ipupoe. Oomue crniocoObl ux
MOJIy4EHUS.

JlabGopaTopHble onbIThl. 13. O3HaKOMIIEHHE C
pyaamu xkenesa. 14. OkpammBaHue IaMeHu
COJISIMU TIETIOYHBIX METAIIJIOB

CocraBneHre MOJIEKYJIIPHBIX YPAaBHEHUHN PEaKLUi U AJEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUS,
XapaKTePU3YIOIIUX CIIOCOOBI MOTYYCHHSI METAJUIOB.

[Toa6op (¢ MOMOIIBIO YUUTEIS) CIIOBAPEH, SHITUKIIOTIC I,
CIIPABOYHHMKOB, 3JICKTPOHHBIX JIUCKOB U APYTUX HCTOYHUKOB
nH(pOopMalui, HEOOXOAUMBIX JUIS PeIlIeHUs] y4eOHbIX 3a/1a4.
ComnocraBnenue nHGOpMALIHH, TOTYYSHHOW U3 Pa3TMIHBIX
HMCTOYHUKOB

[lonsiTHe 0 KOppO3UH
METaJIJIOB

Koppo3sust MmeramioB u criocoObl 60ps0ObI ¢ HEH

OmnpeneneHust MOHATUN «KOPPO3US», «XUMHUYECKas KOPPO3US»,
(QNEKTPOXUMHUECKAs KOPPO3USD».

NnnrocTpanust TOHATHI «KOPPO3US», «XUMUYECKas KOPPO3UD,
«QIEKTPOXHUMHUYECKass KOPPO3Us» MIPUMEPAMU IIPOIECCOB,
MPOUCXOAAIINX C PA3TUYHBIMU METAJUIAaMHU. XapaKTEPUCTHKA
Croco00B 3aIUThl METAIJIOB OT KOPPO3HUH

OO1m1ast XxapakTepUCTHKA dJ1e-
MeHTOB |A rpynmsl.
CoennHeHNs MIEOYHBIX Me-
TaJlJIOB

OO6m1as XxapakTepuCcTHKa MIEI0YHBIX METAIIJIOB.
Mertamisl B ipupoje. Obmiue crocoObl ux
nonydenusi. Ctpoenue atomoB. lllenounbie
METaJlJIbl — MPOCThIC BellecTBa. BakHele
COCAMHEHHMS IICIIOYHBIX METAJIIOB — OKCHJIBI,
THUAPOKCHJIBI M COJIU (XJIOPHJIbI, KapOOHATHI, CYJIb-
(baTbl, HUTPATHI), X CBOICTBA U MPUMEHEHUE B
HapoJHOM Xo3s1ticTBe. KanuiiHple yioOpeHus.
Hemonctpanuu. OOpa3ibl METOYHBIX U
IEJT0OYHO3EMEIIbHBIX METAIINIOB. B3aumoaeiicteue
HATpHsl, JINTHUS C BOJON. B3aumoielicTBre HaTpHs C
KHCJIOPOJIOM

OrnpeneneHre NOHATUS «IIETOYHbIE MeTaIb». COoCTaBlIeHHE
XapaKTEPUCTUKH IIEJTOUYHBIX METAJIIIOB 1O WX TOJIOKEHHIO B
[Tepnonuueckoi cucreme xummuyecknx snemeHToB 1. 1. Menpaeneena.
XapakTeprucTHKa CTPOSHUS M 00IMNX (DU3UIECKUX U XUMHUECKUX
CBOICTB LIEIOYHBIX METAJUIOB. XapaKTePUCTHKA PUZNYECKUX U
XUMHUYECKUX CBOMCTB OKCHUIOB U THIPOKCUIOB IIETIOYHBIX METAJIOB.
OObscHEeHNE 3aBUCHMOCTH CBOMCTB (WJIM MpeACKa3aHue CBOWCTB)
HIEJIOYHBIX METAIOB OT HoJioxkeHus B [lepronnueckoit cucreme
xumMuueckux 3yemenToB J[. . Menaeneena.

CocrapieHre MOJIEKYJIIPHBIX YpaBHEHHUH peakiui, xa-
PAKTEPU3YIOMNX XUMUIECKHE CBOMCTBA MIEJIOYHBIX METAJIIIOB M UX
COEIMHEHUI: DJIEKTPOHHBIX YPaBHEHUM MTPOIIECCOB OKUCIICHUS-
BOCCTAHOBJIEHUS; YPABHEHUM SJIEKTPOJIUTHIECKON JUCCOIUALNY;
MOJIEKYJISIPHBIX, MIOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUM
peaKkuurii C y4aCTUEM DJICKTPOJIMTOB.

YcraHoBieHrE TPUYUHHO-CIEACTBEHHBIX CBSI3€U MEXKIY CTPOCHHEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUIMYECKOU PEIIETKU
MIEJTOYHBIX METAJJIOB U UX COSTMHEHUH, UX XUMUYECKUMU
cBOMCTBaMH. BeruncieHus mo XuMuaeckum GopmysiaM U ypaBHEHUSIM




peakiuii, MPOTEKAIOIIMNX C YYACTUEM IIEJIOYHBIX METAIIJIOB M MX
COEeIUHEHNN

Illenoyno3eMenbHBIC METaT-
np1. CoeIMHEHUS IeJTOYHO-
3eMENIbHBIX

OO6m1ast XxapaKTepruCcTHUKa 3JIEMEHTOB TJIaBHOM
noarpymnmnsl Il rpynmnsl. CtpoeHue aToMOB.
[Iles10uHO3eMENBHBIE METAIIIIBI — MPOCTHIE
BelecTBa. BaxkHeimme coeauHeHUS
IIEJI0YHO3EMEIbHBIX METAINIOB — OKCHJIBI,
THUAPOKCHJIBI M COJIU (XJIOPH/IbI, KapOOHATHI,
HHUTPATHL, Cylbdathl, (hocdaTel), UX CBOMCTBA U
MIPUMCHEHHUE B HAPOJHOM XO3SIHCTBE.
JlemoncTpanun. B3auMoieficTBue Kajablus C
BOAOH. B3anMoaelicTBE MarHus ¢ KUCIOPOIOM.
JlaGopaTtopHble onbIThl. 15. B3anmoneiictBre
Kajblus ¢ Boaou. 16. [lonyyenue rugpokcuaa
KaJIbIIMs B UCCIICIOBAHUE €TO CBOMCTB

OnpeneneHue NOHATUSA «IIETIOYHO3EMETbHBIC METAJLIBIY.
CocrapieHre XapaKTepPUCTUKH IICIOYHO3EMEIbHBIX METAJIJIOB 10 UX
noJjoxkeHuto B [leproauyeckoil cucteMe XUMUYECKUX 3JIeMeHTOB /1.
W. MenneneeBa. XapakTepruCTUKA CTPOSHUS M 00IUX (PU3NIECKUX U
XHMHYECKHUX CBOMCTB IIEIOYHO3EMEIbHBIX METAIIIOB.
XapakTepucTuKa (U3HIYECKUX M XUMUYECKHX CBOMCTB OKCHJIOB U
THIPOKCHJIOB IIEIOYHO3EMENIbHBIX MeTaioB. OObSICHEHHE
3aBUCUMOCTH CBOMCTB (WJIH MpeCKa3aHue CBONCTB)
IEJIOYHO3EMENILHBIX METAJJIOB OT I0JI0KEHUs B I lepuoanyeckoit
cucTeMe xuMuueckux 3jemenToB . Y. Menaeneena.

CocraBneHnue MOJICKYJIIPHBIX YPaBHEHUHN PEaKInid,
XapaKTepU3YIOIIUX XUMUUECKHUE CBOMCTBA 1IEI0YHO3EMETbHBIX
METAJJIOB U MX COCJMHEHUN: AJIEKTPOHHBIX YPaBHEHUM ITPOIIECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI; YPABHEHUM 2JICKTPOJIUTHUECKON
JIUCCOLMAIIMN; MOJICKYJISIPHBIX, TTOJIHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUH PEAKINHN C YHACTUEM SIICKTPOJIUTOB.

YcraHoBiIeHHE MPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXIAY CTPOCHUEM
aToMa, XMMHYECKOM CBS3BIO, TUTIOM KPUCTAIINYECKON PEIIETKH
IIEI0YHO3EMEIbHEIX METAJIOB M UX COCOUHEHHI, X XUMHUUCCKUMU
cBoricTBamu. HaOmmroieHne n onucaHue XMMHUYIECKOTO IKCITIEPUMEHTA.
Brruucnenus mo xumMmuueckum GopMysaM U YpaBHEHHSIM PEaAKIUi,
MIPOTEKAIOIIUX C YYACTHEM IIETOYHO3EMENBHBIX METAIIOB U UX
COCIUHCHUH

AJFOMUHHUA U €T0
COEeUHEHUS

Crpoenue aToma, pU3NIECKUE U XUMUUYECKHE
CBOMCTBA aJTIOMUHUS KaK [IPOCTOTO BEIIECTBA.
CoenuHeHus aTlOMUHUS — OKCUJ M TUIPOKCU, UX
amdoTepHbIi Xapaktep. Baxxneiiue conu anto-
MuHusl. [I[puMeHeHne amoMUHUA U €ro
COECIMHEHU.

JIaboparopusbie onbIThL. 17. [Tomyuenue
TUAPOKCH/IA aJTFOMUHUS U UCCIIEJOBAHUE €TI0
CBOWCTB

CocrapieHre XapaKTePUCTUKHU aTFOMHHUS 10 €0 MOJIOKEHHIO B
[Tepuoanueckoil cucreme xumuyeckux 3nmemeHToB J1. 1. Menneneena.
XapakTepucTuKa CTpOeHUs!, PU3NIECKUX U XUMHUECKUX CBOWCTB
AJIFOMUHUS.

XapakTepucTuKa (U3MIECKUX ¥ XUMUYECKHX CBOMCTB OKCHJIA U
TUAPOKCH/IA aTFOMHUHHUS.

OOBsCHEHNE 3aBUCUMOCTH CBOMCTB (HMJIH MPEACKa3aHUEe CBONCTB)
QTIOMUHUS OT TI0JIOKEeHUS B [leprnonnueckoii cucteMe XUMHUYECKHIX
anemenToB /1. M. Meneneena.

CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakiuii, Xa-
PAKTEPU3YIOMINX XUMUYECKHE CBONCTBA AJTIOMUHUS U €T0
COCTMHEHUI: DJICKTPOHHBIX YpaBHEHUH MPOIIECCOB OKUCIICHHUSI-
BOCCTAHOBJICHUS; YPAaBHEHUH 3JIEKTPOIUTHUECKON NUCCOLUALINY;




MOJIEKYJIIPHBIX, MMOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN
peakLMil C y4aCTHEM JIEKTPOIUTOB.

YcraHoBieHre MPUYUHHO-CIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aTOMa, XUMUYECKOMU CBSI3bI0, TUIIOM KPUCTAJUIMYECKON pEelIEeTKH
QTIOMUHUS U €r0 COSAMHEHUMN, €r0 XMMUYECKUMU CBOMCTBAMH.
Habntoienue u onucanne XMMUYECKOr0 SKCIIepUMeHTa. BerunciaeHus
M0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSM PEaKIUi, MPOTEKAIOIINX C
Y4aCTHEM AIFOMUHUS U €r0 COCMHEHUN

Kemes3o u ero COCIUHECHUA

Crpoenue aToMa, GU3NYECKUE U XUMUYECKHE
CBOICTBA KeJe3a Kak MPOCTOro BEIECTRa.
I'enernueckue pszbl Fe?* u Fe*". Baxneiimmue comu
xKelesza. 3HaueHUE Kere3a U ero COeIMHeHUN s
MPUPOABI K HAPOJHOT'O XO35MCTBA.
JlemoHcTpanuu. B3anmozeiicTBre MeTaioB ¢
HeMetauiamu. [lomydeHne ruipoKCHIOB JKeme3a
(IT) u (III). JlTabopaTopHble onbIThI. 18. B3anmo-
NeiCTBHE Kee3a ¢ COJITHON KUCIOoTOu. 19.
[Tonyuenue runpokcuos xenes3a (I11) u (1) u
W3YyYECHHUE UX CBOWCTB

CocrapieHHE XapaKTEPUCTHKH Kejie3a 10 ero MOJ0KSHHUIO B
[Tepuoauueckoii cucreme xumudeckux smemeHToB J1. 1. Menneneena.
XapakTepucTuKa CTpOSHUs, PU3NICCKUX U XUMHUECKUX CBOWCTB
JKelesa.

XapakTepucTuKa (U3HYECKUX ¥ XUMUYECKHX CBOMCTB OKCHJIOB U
TUIPOKCHUJIOB KeJe3a.

OOBsicHEeHNE 3aBUCUMOCTH CBOMCTB (MJIH MPEACKa3aHUE CBOWCTB)
JKeJes3a oT noJioxkeHus B [lepuonueckoit cucteMe XMMUYECKUX
sanemenToB J[. 1. MenpaeneeBa. CocTaBieHHE MOJIEKYIISIPHBIX
ypaBHEHUH peakIuii, XapaKTepU3yrIIUX XUMHUUYECKUE CBOMCTBA
JKeJe3a U €ro COEMHEHUN: AJIEKTPOHHBIX YPaBHEHHM MPOLIECCOB
OKHUCIICHUS-BOCCTAHOBJICHUS, YPABHEHUH IIEKTPOITUTHUECKOM
JIUCCOLIMAIMN; MOJICKYJISIPHBIX, ITOJTHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakIuii ¢ y4aCTUEM DJIEKTPOJIUTOB.

YcraHoBiIeHHE MPUYUMHHO-CIIEICTBEHHBIX CBI3€M MEXAY CTPOCHUEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUTMYECKONU PEIIeTKU
’Kene3a U €ro COSIMHEHN, er0 XUMHYSCKIMH CBOMCTBAMHU.
HalGnronenue u onrcaHrue XUMHYECKOTO SKCIIEPUMEHTA. BeraucieHus
0 XUMHYECKUM (HOpMysIaM U YPAaBHEHHSIM PEAKIUi, TPOTEKAIOMINX C
Y4aCTHEM JKEJI€3a U €r0 COCTMHEHUM

O06001IeHre 3HaHUH IO TEME
«MeTtaiibl»

Boruncnenus mo xumuueckuM (GopMysiaM U ypaBHEHUSIM PEaKIuii,
IIPOTEKAIOIIUX C YYACTHEM METANIOB U UX COCTUHEHUI.
[IpencraBnenne nndopmanuu no reMe «MeTaishy B BUJE TaOIHIL,
CXEM, OTIOPHOI'0 KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHHEM cpeacTB 1
KT.

[ToHnMaHMe TPUYHH CBOETO HEyClexa U HaXOXKJCHHUE CIIOCO00B
BBIX0JIA U3 3TON CUTYalluH

KonTposnbnas
paboTtaNe2«MeTaibi»




TEMA 2. IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEJUHEHUI» (2)

Pemenue skcne-
PUMEHTAJIBHBIX 3a]1a4 Ha
pacno3HaBaHUE U MOJyYEHUE
COCIMHEHHI METAINIOB

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha
paciio3HaBaHUEC U ITOJIYYCHUEC COGI[I/IHCHI/II‘/'I
METAaJlJIOB

DKCNepUMEHTAIBHOE UCCIIEIOBAaHNE CBOMCTB METAJIJIOB U UX
COCTMHEHUH, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
«MeTtajuibi».

PaboTa ¢ mabopaTtopHbIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU
puOOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKH O€30MaCHOCTH.
HaGnronenue cBOMCTB METAJIJIOB M UX COCIMHEHHH U SIBJICHUH,
MIPOUCXOIAIIUX C HUMH.

Onrcanue XUMHUYECKOTO AKCIIEPUMEHTA C TTIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
dopMynHpOBaHUE BHIBOJOB 10 pe3ysIbTaTaM MPOBEICHHOTO
AKCIICPUMEHTA.

Omnpenenenue (MCXos U3 Y4eOHOM 3a1a4n) HEOOXOAUMOCTH
WCITOJIH30BaHUSI HAOIOICHUS UITH DKCIIEPUMEHTA

TEMA 3. HEMETAJLIBI (25)

OOm1ast xapaKTepUCTHKA
HEMETAIJIOB

OO0mas xapakTepUCTHKA HEMETAIIJIOB: MOJIOKEHUE B
Ilepuonnyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB, 3JIeKTpooTpuuaTensHocTh (D0) Kak Mepa
«HeMeTaimmyHocTy, psia D0. Kpucrannuueckoe
CTPOEHHUE HEMETAJUIOB — MPOCTHIX BEILIECTB.
Annorponus. usnyeckrue CBONCTBA HEMETAIIIOB.
OTHOCHUTENBHOCTD MOHATUHN «META» U
«HEMETAaJ»

OrnpesenieHust MOHATUM «HEMETAJUIBI», «TaJIOTCHBD», «aJUIOTPOITHBIC
BUJIOM3MEHEHHUS.

XapakTepucTuka XMMHUYECKUX 2JIEMEHTOB-HEMETAJUIOB: CTPOEHUE,
¢duznveckue cBoiictBa HeMeTaioB. CocTaBiIeHUE HA3BaHUI
COEIMHEHUI HEMETaIOB 1O (hopMylie U UX (GopMyII [0 Ha3BAHUIO.
OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (HMJIH MPECKAa3bIBAHUE CBOMCTR)
XHUMUYECKHX 3JIEMEHTOB-HEMETAIIOB OT IIOJI0KCHHS B
ITepnonuueckoi cucreme xumMuueckux smemeHToB 1. . Menaeneena.
YcraHoBneHrne MTPUIHUHHO-CIIEACTBEHHBIX CBSI3€H MEXKY CTPOCHHEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUTMYECKON PEIIeTKU
HEMETAJUIOB U UX COCTMHEHHM, UX (U3UIECKUMU CBONCTBAMH.

B nuanore ¢ yunreneMm BeIpabOTKa KPUTEPUEB OLICHKHU M ONIPECIICHHE
CTEIEHH! YCTIEITHOCTH BBITIOJTHEHHS CBOEH paOOThI M pabOTHI BCEX,
UCXO/IS U3 UMEIOLUXCSl KPUTEPUEB, COBEPILIEHCTBOBAHUE KPUTEPHUEB
OLIEHKH ¥ UX HCIOJIL30BAHUE B XOJI€ OLICHKU M CaMOOIIEHKHU

OO0mIre XUMHYECKHE
CBOICTBA HEMETAJIJIOB.
Hewmeramisl B npupoae u
CIOCOOBI KX TTOTYYCHUS

O6H_II/IC XMMHYECKHE CBOMCTBA HEMETAJIJIOB

XapakTepucTuka XMMHUYECKUX 3JIEMEHTOB-HEMETAJIOB: CTPOEHHUE,
¢busznveckue cBoiicTBa HeMeTaioB. CocTaBieHUE HA3BaHUI
COETMHEHUI HEeMEeTaIoB 1o (hopMyIie U uX (HOpMyII IO Ha3BAHUIO.
CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakiuii, Xa-
PaKTEpU3YIOINX XUMUYECKHE CBOMCTBA HEMETAIIJIOB U MX
COEIMHEHUH, 3JIEKTPOHHBIX YPaBHEHHH MPOLIECCOB OKUCICHUS -
BOCCTAHOBJICHUSI.

Y cTaHOBIEHNE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H MEXY CTPOCHUEM




aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIETKU
HEMETAJUIOB U UX COEIMHEHMM, UX XUMUYECKUMH CBOWCTBAMH.
BeImonHeHne pacyeToB M0 XUMMHYECKUM (DOpPMYJIaM U ypaBHEHUSM
peakiyil, MPOTEKAIIINX C YYaCTUEM HEMETAJUIOB M UX COETMHEHUI

Bonopon

[Tonoxxenue Bomopoaa B [lepuoauueckoit cucreme
xumuueckux 3yemenToB 1. . Meneneena.
Ctpoenue aToma 1 MOJIEKYJIbl. PU3HUECKUE U
XUMHUYECKHUE CBOMCTBA BOJIOPOJIA, €T0 MOJYYCHHUE U
MIPUMCHEHHUE.

Jlaboparopusbie onbIThl. 20. [Tonmyuenue u
pacro3HaBaHue BOJAOPO/Ia

XapakTepucTuka BOAOPO/a: CTpoeHHe, (U3NUECKUE U XUMUYECKUE
CBOMCTBA, MOJTyuyeHHe U nmpuMeHeHue. CocTtaBieHne Ha3BaHUH
coelMHEHUH BoJIopoaa 1o popmyse u ux Gopmys MO Ha3BAHUIO.
OOBbsicHEeHNE 3aBUCUMOCTH CBOMCTB (WUJIU TMPECKA3bIBAHUE CBOWCTB)
BOZIOPOJA OT NoJIokKeHUs B [lepnonnueckol cucreMe XuMUYECKUX
sanemenToB /. 1. MenaeneeBa. CocTaBieHrE MOJEKYIISPHBIX
YPaBHECHUI peaKIMi, XapaKTePU3yIOIUX XMMHUUYECKUE CBOMCTBA
BOJIOPO/IA, 3JIEKTPOHHBIX YPABHEHUM MPOLIECCOB OKUCICHUS -
BOCCTAHOBJICHUST; MOJICKYJIIPHBIX, MMOJTHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHU PEaKLUi C y4aCTHEM 3JIEKTPOJIMTOB. Y CTAHOBJIEHUE
MPUYUHHO-CIICACTBEHHBIX CBSI3€HM MEXKy CTPOCHHEM aToMa,
XUMHUYECKOH CBA3BIO, TUIIOM KPUCTAUIMUECKONU PEIIETKH BOJOPOAA,
ero (PM3MYECKUMH U XUMUYECKUMH CBOWCTBAMH.

Habmroienue u onucanre XMMHUYECKOT0 DKCIIEPUMEHTA 110
pacro3HaBaHUIO BOAOPOAA.

BrimonHeHne pacueToB M0 XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peaKuii, MPOTEKAIOIINX C YY4aCTUEM BOJOPOAA U €r0 COCTMHEHUI

Bonma

Crpoenue monekyinbl. Bogoponnas xumuueckas
cBA3b. PU3NUECKHE CBOMCTBA BO/Ibl. AHOMAIIUH
CBOMCTB BOJBL. [ napoduiabHbie U THAPOGOOHBIE
BelllecTBA. XUMHUYECKHE CBOICTBA BoAbL. Kpyro-
BODPOT BOJIbI B pupoze. Bogoouncrka. Aspanus
BOJIbI. bITOBBIE QUIBTPHI. MUHEpaIbHBIE BOJIBI.
JuctunnupoBaHHast

BOJIa, €€ MojJy4yeHue U npumenenue. JlaboparopHsie
onbIThl. 21. MccrnenoBanre moBepXHOCTHOTO
HaTsDKEHUs BOJbI. 22. PacTBopeHne nnepMaHraHara
KaJIisl WJIM METHOTO Kylopoca B BOJE.

23. N'maparanust 00€3BOKEHHOTO CyJib(aTa Meau
(11). 24. N3rotoBneHue rurcoBoro oTmneyaTka. 25.
O3HaKOMIJICHHE C KOJIJIEKIIHEH OBITOBBIX (DUIIBTPOB.
26. O3HaKOMJIEHUE C COCTABOM MUHEPAIbHOU BOJIbI

XapakTepucTuka BOJIbI: COCTaB, GU3NUECKUE U XUMHUECKHE CBONCTBA,
HaxO0’JIEHUE B MpUpoJie U npuMeHeHue. COoCcTaBIECHUE MOJIEKYIISIPHBIX
YpaBHEHUH pEaKIUi, XapaKTePU3YIOIUX XUMHYECKUE CBOMCTBA BOJIBI,
AJIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCIICHUS- BOCCTAHOBJICHUS.
VYcTaHoBeHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXKY XUMHUECKON
CBSI3bI0, TUTIOM KPUCTAJTIMYECKOW pelIeT-

KU BOJIbI, €€ (PU3NUECKIMH U XUMHUECKUMHU CBOMCTBAMHU.
BrlimontHeHNE pacyeToB M0 XUMUYECKUM (OpMYyJiaM U YpaBHEHUSIM
peaKuuii, MPOTEKAOIINX C YYaCTUEM BOJIbI




T"anorensl

OO01mast xapaKTepUCTUKA TAIOTEHOB: CTPOCHHE
aTOMOB; IPOCTHIE BEIIECTBA U OCHOBHBIE
COEMHEHHMS TAIOTEHOB, UX cBoMCcTBa. KpaTtkue
CBeJIeHUs 0 XJIope, Opome, hTope u noJe.
IIpuMeHeHMEe TaloTeHOB U UX COSJMHEHUN B
HapOJIHOM XO35I1CTBE.

Hemonctpanuu. O0pasibl raJoreHoB — MPOCTHIX
BellecTB. B3anMozeiicTBre rajloreHoB ¢ HaTpUeEM,
ATIOMUHIEM. BEITECHEHHE XJIOpOM OpoMa WiTH Hoaa
13 pacTBOPOB MX COJIEH

XapakTepHucTHKa TaJIOTeHOB: CTPOSHUE, (PU3NIECKIE U XUMHUCCKUE
CBOICTBA, MOJIy4yeHUe U puMeHeHue. CocTtaBieHrne Ha3BaHUH
COCTMHEHUH TajoreHoB 1Mo Gopmyse u UxX GopMyJ IO HA3BAHUIO.
OOBsiCHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MTPEACKA3bIBAHUE CBOMCTR)
rajJjOreHoB OT MOJ0KeHUA B [Ilepuoandeckoit cucteMe XMuMHUYECKHX
anemenTtoB J[. 1. MenaeneeBa. CocTaBiieHHE MOJICKYJISIPHBIX
YPaBHECHUH peakivil, XapaKTepU3yIOIIMX XUMUYECKHUE CBONCTRA
rajioreHoOB, JICKTPOHHBIX YPaBHEHUH MPOIIECCOB OKUCIICHUS-
BOCCTaHOBJIEHUS.

YcraHoBeHUE IPUUUHHO-CIICICTBEHHBIX CBA3EH MEXK1Y CTPOCHUEM
aToMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIIETKU
raJIOTEHOB, €r0 PU3HYCCKUMHU U XUMHUYECKUMHU CBOHCTBAMH.
BeImonHeHNE pacyeToB MO0 XUMMHYECKUM (DOpPMYIIaM U ypaBHEHUSM
peakiMii, MPOTEKAIIINX C YYACTUEM T'AJIOT€HOB

COGI[I/IHGHI/IH raaorcHoB

OcCHOBHBIE COEJUHEHMSI TAJIOT€HOB:
raJIor€HOBOIOPO/Ibl, COJIM FaJIOr€HOBOAOPOIHBIX
KHCJIOT.

HemoncTtpauuu. O6pa3iibl NPUPOJHBIX COEAMHEHNUN
XJI0pa.

JlabopaTopHsbie onbIThl. 27. KauecTBeHHas: peakius
Ha TaJOT€HU/1-HOHBI

XapaKkTepuCTUKA COEIMHEHUH rajloreHoB: COCTaB, (pU3UYECKHE U
XUMHUYECKHE CBOKCTBA, ITOJIyYEHUE U IPUMEHEHUE.

CocraBieHue Ha3BaHUN COEAMHEHUH rajloreHoB 1o GopMyIie U UX
(dbopMys O Ha3BaHUIO.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN peakLui, Xa-
PAKTEpU3YIOIHUX XUMUYECKHE CBOMCTBA COEAMHEHUH TAJIOT€HOB,
ANIEKTPOHHBIX YPaBHEHUH MIPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHUS;
YPAaBHEHUH JJIEKTPOJIUTUIECKON AUCCOLUALNH; MOJIEKYIISIPHBIX,
MIOJIHBIX Y COKPAILICHHBIX HOHHBIX YPaBHEHUH PEAKIUI C yUaCTUEM
JJIEKTPOJIUTOB.

YcraHOBIEHNE TPUYMHHO-CIIECTBEHHBIX CBI3EH MEXAY XUMUYECKON
CBS3bI0, TUIIOM KPUCTAJUIMYECKON PELIETKU COCJUHEHUN TaJIOr€HOB,
uX (pU3NUECKUMH U XUMHYECKUMHU CBONCTBaMH.

HaGnronenue u onucanre XMMUYECKOT0 SKCIIEPUMEHTA I10
pacro3HaBaHUIO XJIOPHU-, OpOMHUI-, HOAUI-UOHOB. Brinonnenue
pacyeToB MO XUMUYECKUM (GOPMYJIaM U YpaBHEHUSIM pEeaKIHid,
ITPOTEKAIOIINX C YJACTHEM COECITMHEHHH raJJOT€HOB




Kucnopon

CrtpoeHue aToMa U aJIOTPOIUS KUCIOPO/Ia;
CBOWCTBA M IPUMEHEHHE €T0 aJNTIOTPOITHBIX
moaudukamnmii. JlaboparopHbie ONbITHL. 28.
[Tonmy4yenue u pacro3HaBaHHE KHCIOPOAA

XapakTepHucTHUKa KICIOPOa: CTPOSHUE, aJUIOTPONHs, PU3NIeCKUe U
XUMHUYECKHE CBOICTBA, MOJyYeHUE U PUMEHEHHE aJUIOTPOIHBIX
Monudukanmii. CocTaBieHHE HA3BaHU COSTMHEHUHN KUCIOPOa 110
dbopmyse u ux GopmMys1 o Ha3BAHUIO.

OOBbsicHEeHNE 3aBUCUMOCTH CBOMCTB (WUJIU MPECKA3bIBAHUE CBOWCTB)
KHCIIOpO/ia OT MoJioxkeHus B [lepuoanueckoit cucteMe XMMHUUECKUX
anemenToB J[. . MenzaeneeBa. CocTaBieHrE MOJIEKYIISPHBIX
YpaBHEHUU peakiyil, XapaKTepU3yIOIIUX XUMUYECKUE CBOMCTBA
KHCJIOPO/JIa, JIEKTPOHHBIX YpaBHEHUH MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJICHHUSI.

YcraHoBieHre TPUYMHHO-CIICACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM KPUCTAIIIMYECKON PEIIETKH
KHCJIOPO/JIa, €r0 (PU3NYECKUMU U XUMUYECKUMH CBOWCTBAMH.
BrimonHeHne pacueToB Mo XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peaxkiuii, NPOTEKAIIIMX C Y4aCTUEM KHCI0poJa

Cepa, eec pusnueckue u
XUMHYECKUE CBOUCTBA

CtpoeHue aTomMa U aJuUIOTPOIUSI CEPbl; CBOMCTBA U
MIPUMEHEHUE POMOMYECKON CEPHI.
JlemoHcTpanuu. B3anmopaencTBre cepol ¢
METaJJIaMH, BOJOPOAOM U KHCIOPOAOM.
JIaGopartopHsble onbITHL. 29. ['opeHue cepbl Ha
BO3/yX€ U B KUCIIOPOJIE

XapaKTepucTHUKa Cephl: CTPOCHHE, aJUIOTPOIHS, PU3NIECKHE U
XHUMHUYECKHUE CBOMCTBA, MOJYYCHHUE U TPUMEHEHHUE.

CocraBrieHne Ha3BaHUN COeTUHEHMI cephl 1o Gopmyre u ux Gopmyn
M0 Ha3BaHMIO.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MTPEICKA3bIBAHUE CBOMCTR)
cephl OT noJjiokeHus B [lepuoguyeckoil cucTeMe XUMUYECKHX
snemeHToB /I. 1. Menaeneena.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUH peakiui,
XapaKTEPU3YIOLIUX XUMUUYECKUE CBOMCTBA CEPBI, IJEKTPOHHBIX
ypaBHEHUH MPOIIECCOB OKUCIICHUSI- | BOCCTAHOBIICHUS.
YcTaHOBJIEHHE TPUUUHHO-CIIEJCTBEHHBIX CBSI3€M MEXKY CTPOCHUEM
aToMa, XUMHUYECKOM CBSI3bI0, TUTIOM KPUCTAJUTMYECKON PEIIETKU CEPBI,
e¢ PU3UYECKUMHU U XMMUYECKUMH CBOWCTBaMH.

BrlimotHeHNE pacyeToB 0 XUMUYECKUM (OpMYyJIaM M YpaBHEHUSIM
peaKuuii, MPOTEKAOIINX C YIaCTUEM CEPBI

CoennHeHus cepbl

Oxcuppl cepol (IV) u (VI); ux nonyuenue,
CBOMCTBa M IPUMEHEHHE

XapakTepHucTuKa COeIMHEHUN Cephl: COCTaB, (PU3NUECKUE U
XMMHUYECKHUE CBOICTBA, ITOJIyYEHUE U IPUMEHEHUE.

CocraBneHre Ha3BaHUN COCTMHEHUH cepbl TI0 popmyiie U ux Gopmyt
10 Ha3BaHUIO.

CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakiiuii,
XapaKTepU3YIOLIUX XUMHUECKHE CBOMCTBA COCIMHEHUN CEPBI,
ANIEKTPOHHBIX YPAaBHEHU MPOIIECCOB OKUCIIEHUSA-BOCCTAHOBIICHHS;
YpaBHEHUH 3IEKTPOJUTUUECKON AUCCOLUALINH; MOJIEKYIISIPHBIX,




IIOJIHBIX U COKPAILLEHHBIX HOHHBIX YPABHECHUN PEAKLIUN C y4aCTUEM
JJIEKTPOJIUTOB.

YcraHOBIEHUE TPUYMHHO-CIIEACTBEHHBIX CBI3EH MEXAY XUMUYECKON
CBA3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKH COEAUHEHNN CEPBI, UX
(U3NYECKUMHU ¥ XUMUYECKIMHU CBOWCTBAMH

CepHas KHCIIOTa Kak
AJIEKTPOJIAT U €€ COJIU

CepHas KUCIIOTa KaK JIEKTPOIIUT U €€ COJH, X
MIPUMEHEHHE B HAPOIHOM XO3SICTBE.
Jemonctpanuu. OOpa3ibl IPUPOIHBIX COCTUHCHUM
cepbl. OOpa3Ibl BAXKHEHIINX JIJIs1 HAPOJTHOTO
X03sICTBa CyNIb(aToB.

JlaGopartopuslie onbIThl. 30. CBoiicTBa
pa30aBICHHON CEPHOM KUCIIOTHI

XapaKkTepuCTUKA CEPHOIM KUCIIOTHI: COCTaB, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA KaK AJIEKTPOJIUTA.

CocraBneHue MOJICKYJISIPHBIX YpaBHEHUHN peakiuid, Xa-
PaKTEPU3YIOIIHUX XUMUYECKHE CBOMCTBA CEPHOM KUCIIOTHI,
AJIEKTPOHHBIX YPAaBHEHUU MPOLECCOB OKUCIEHUSA-BOCCTAHOBIICHHS;
MOJICKYJIAPHLBIX, IIOJIHBIX U CO-

KpallE€HHbIX HOHHBIX YPABHEHUHN PEAKLUN C y4aCTUEM 3JIEKTPOJIUTOB.
YcranoBnenue IIPUYHMHHO-CICACTBCHHBIX CBsI3eH MCXKAY XUMHYECKOHN
CBSI3b10, TUIIOM KPUCTAJUIMYECKOM PEIETKH CEPHOM KUCIIOTHI, €€
q)I/IBI/I‘-ICCKI/IMI/I 1 XUMHYECKUMH CBOMCTBAMH.

Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHMIO CyIb(paT-HOHOB

CepHas KUCIIOTa KaK
okucnurensb. [lonydenue u
IIPUMEHEHNE CEPHOU
KHUCJIOTBI

CepHaﬂ KHCJIOTAa KaK OKHCIIHUTCIIb. HpOI/I3B0}ICTBO
CepHOﬁ KHCJIOTBI U €€ IIPUMCHCHUC

CocTaBiieHrEe MOJIEKYJIIPHBIX YpaBHEHUH peakuuid, Xa-
PaKTEpU3YIOIIUX XUMUYECKUE CBOMCTBA CEPHOU KUCIIOTHI KaK
OKHCJIUTEIIA, SJICKTPOHHBIX ypaBHCHI/Iﬁ MponeCcCOB OKUCIICHUA-
BOCCTaHOBJICHUS.

XapakTepuCTHKa MOJyYECHHS U IPUMEHEHHS CEPHON KHMCIIOTHI.
Beinonnenue pacyeToB Mo XUMHUYECKUM (HOPMYJIaM U YpaBHEHUSIM
peakumii, MPOTEKAIIINUX C YYACTHEM CEPHOU KUCIIOTHI

A30T 4 ero cBoONcCTBa

CTpOGHI/Ie aToMa 1 MOJICKYJIBI a30Ta, CBOMCTBa
a30Ta Kak IMPOCTOro BEIICCTBA

XapakTepuCTUKa a30Ta: CTPOEHUE, (HPU3NYECKHE U XUMHUECKUE
CBOICTBA, MOTy4YeHUE U TpuMeHeHue. CocTaBIeHUe Ha3BaHUN
coeZIMHEeHuH a3oTa 1o Gopmyie u ux GopMys Mo Ha3BaHMIO.
OObscHEeHnEe 3aBUCHMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBOWCTB)
a3oTa OT nosnoxeHus B [lepuoanyeckoil cucteMe XUMHUYECKUX
anemeHToB J[. 1. MenaeneeBa. CocTaBieHNE MOJIEKYIISPHBIX
YPaBHEHUH peaKIUil, XapaKTepU3yIOLINX XUMHUUECKHUE CBOICTBA a30Ta,
AIIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUSI.
YcTaHOoBIIEHNE IPUYNHHO-CIIEICTBEHHBIX CBS3E€H MEXy CTPOCHHUEM
aTOMa, XUMHUYECKOM CBS3BI0, TUTIOM KPUCTAJTIMYECKON PEIIETKU a30Ta,
ero pU3MUeCKUMH U XUMHUYECKUMHU CBOHCTBAMHU.

Beinonnenue pacueToB o XMMUYECKUM (HOPMYJIaM U YPaBHEHUSIM
peaxiuii, IpOTEKAaIIMUX C YYaCTUEM a30Ta-

AMMHaK 4 ero cBOMUCTBA.

AMMUaK, CTPOCHHUE, CBOMCTBA, OJIYYEHHUE U

XapaKkTepucTUKa aMMHaKa: cocTaB, (PU3HUECKUe U XUMUYECKUE




Coim aMMOHUSA

npuMeHenue. Coau aMMOHUS, UX CBOWCTBA U
npumMenenue. Jlabopatopusie onbIThl. 31. U3yuenue
CBOMCTB aMmMuaka. 32. PacnioznaBanue comnei
aMMOHHUS

CBOMCTBA, MostydeHue u npumeHeHue. CoctaBieHue Ha3BaHUI comeit
aMMOHU4 110 Gopmysie ¥ UX GOpMYJ IO HA3BAHHUIO.

CocraBneHue MOJIEKYJISIPHBIX YpaBHEHUN peakluid, xa-
PaKTEpU3YIOIIUX XUMUYECKHE CBOMCTBA aMMHAKA U COJIEW aMMOHUS,
AJIEKTPOHHBIX YPABHEHHUM MIPOLIECCOB OKUCICHUS-BOCCTAHOBJIEHUS;
YPaBHEHUH 3JIEKTPOJUTUYECKON AUCCOLMALINH; MOJIEKYIISPHBIX,
MOJIHBIX W COKPAIIEHHBIX HOHHBIX YPAaBHEHUM PEAKIMU C y4aCTUEM
3EKTPOJIUTOB.

YcraHoBiIeHHE IPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJUIMYECKON pEIETKH aMMHaKa U COJIer
aMMOHUS, UX (PU3NICCKIMH U XUMHYECKUMH CBONCTBAMH.
Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHUIO HOHOB aMMOHHS.

BrimonHeHue pacueToB Mo XMMHYECKUM (DOpMYyTiaM U ypaBHEHUSIM
peaKkuuii, NPOTEKAIOIINX C YYACTUEM aMMHUAKa

Okxcupasbl a3oTa. A30THas
KHCJIOTA KaK JIEKTPOJIHT, €€
MIPUMEHEHHE

Oxcuppl azota (11) u (1V)

A30THas KUCII0Ta KaK 3JIEKTPOJIUT, €€ CBOWCTBA U
npuMmenenue. Jlemonctpanuu. O6pasibl
BOXHEUIIWX ISl HAPOJHOTO X0351MCTBA HUTPATOB.
JIaboparopHsbie onbIThL. 33. CBOMCTBA
paz0aBIIEHHON a30THOM KHUCTIOTHI

XapakTepucTuKa OKCUIOB a30Ta: COCTaB, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, MostydeHue u npumeHeHue. CoctaBjieHue Ha3BaHUI
OKCHJIOB a30Ta 1o (popmyiie ¥ ux GopMyi 1o Ha3BaHMIO.
CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakiuid, xa-
PaKTEpU3YIOIIHUX XUMUYECKUE CBOMCTBA OKCHUIOB a30Ta,3JICKTPOHHBIX
YPaBHEHUH MTPOLIECCOB OKHUCIICHUSI- BOCCTAHOBIICHHUS; MOJIEKYJISIPHBIX,
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH PEAKIUMU C y4aCTUEM
AJEKTPOJIUTOB.

YcTaHOBIEHUE TPUUYUHHO-CIIEACTBEHHBIX CBA3EH MEXAY XUMUYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIETKH OKCUIOB a30Ta, €ro
(U3HYECKUMU U XUMUYECKUMU CBOMCTBAMHU.

XapakTepucTuKa a30THOW KUCIIOTHI: COCTaB, PU3MUECKUE U
XUMUYECKHE CBOMCTBA KaK JJIEKTPOJINTA, IPUMEHEHUE.

CocraBneHne MOJIEKYJIIPHBIX YPABHEHUM peaklni, Xa-
PaKTEpU3YIOIIHUX XUMUYECKHUE CBOMCTBA a30THON KUCIIOTHI,
AIIEKTPOHHBIX YPAaBHEHU MPOIIECCOB OKUCIIEHUSA-BOCCTAHOBIICHHS;
MOJIEKYJISIPHBIX, TIOJIHBIX U COKPALLIEHHBIX HOHHBIX YPaBHEHUI
peakumil C y4aCTHEM JIEKTPOIUTOB.

YcranoBiaeHHE NPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY XUMUYECKOU
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIETKH a30THOM KHMCIIOTHI, €€
(U3HYECKUMU U XUMUYECKUMU CBOWCTBAMU

A30THAas KHUCIIOTa Kak
OKHUCIIUTEINb, €€ MOTyYCHUE

A30THas KUCI0Ta KaK OKUCIUTENb. HUTpaThl n
HUTPUTHI, IPoOJIeMa UX COACPIKaHUS B

CocrapieHre MOJIEKYJIIPHBIX YPABHEHUHN PEaKIUi,
XapaKTEPU3YIOIIUX XUMUUYECKHE CBOMCTBA A30THOM KUCIIOTHI KaK




CEIbCKOXO03SMCTBEHHON MTPOAYKIIMU. A30THBIE
ynoopenus. Jlemoncrpauuu. Bzanmoseiicteue
KOHIIEHTPHUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO.
JlaGoparopubie onbIThl. 34. B3anmoaeiictere
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO

OKMCJIMTENS, JIEKTPOHHBIX YPABHEHUM IPOLIECCOB OKUCIICHHUS -
BOCCTAaHOBJICHUS. XapaKTEPUCTUKA MTOTYYEHUSI A30THON KHUCIIOTBHI.
BrImonHeHne pacyeToB M0 XUMMHYECKUM (DOpPMYJIaM U ypaBHEHUSIM
peakLmii, MPOTEKAIIIHUX C yYaCTUEM a30THOM KHUCIIOTHI

dochop. CoequueHus
dbocdopa. [Tonstue o doc-
(hOpHBIX yI1oOpeHnsIX

CtpocHue aToMa u autoTporus Gpocdopa, CBOHCTBA
Oenoro u kpacHoro ¢ochopa, X TpUMEHEHHUE.
OcHoBHble coeauHeHHs: okcu pochopa (V) u
oprodochopnas kuciorta, pocharsl. DochopHbie
ynoOpeHus.

demoncTpanun. O6pasisl MPUPOIHBIX
coequHeHmni Gochopa. O6pa3ibl BaAXKHEUITUX TS
HapoJIHOI0 X03sicTBa hocharos.

JlaGopaTopHble onbIThI. 35. ['operue ¢ocdopa Ha
BO3/yX€ U B KHCIIOPO/IE.

36. PacrioznaBanue ¢ocharon

Xapaktepuctuka docdopa: CTpoeHHE, PU3HNUCSCKUE K XUMHUCCKUE
CBOWCTBA, MOJTyueHHe U nmpuMeHenne. CocTaBlieHHE Ha3BaHU
coeMHEHUH docdopa 1o dhopmyse U uxX GopMyIl 110 Ha3BaHHIO.
OOBsiCHEHHE 3aBUCMOCTH CBOWCTB (MJIH MTPECKA3bIBAHUE CBONCTB)
dochopa ot nmonoxenus B [leproanyueckoii cucTeMe XUMHUECKUX
sanemenToB /. 1. MenzaeneeBa. CocTaBieHHE MOJIEKYIISPHBIX
YpaBHEHHI PEaKInii, XapaKTePU3YIOIINX XUMHUUECKUE CBOMCTBA
docdopa u ero coeTuHEHUH, ICKTPOHHBIX YPABHEHH ITPOIIECCOB
OKHCIICHHSI-BOCCTAHOBJICHHS, YPABHCHUH 3JICKTPOJIMTHICCKOM
JIUCCOILMALINHI; MOJICKYJIIPHBIX, TIOJHBIX U COKPAIICHHBIX HOHHBIX
YPaBHEHHI PEaKIUi C YUaCTHEM JICKTPOJIUTOB.

YcTaHoBIIeHHE IPUYUHHO-CIICICTBEHHBIX CBS3EH MEXK]y CTPOCHUEM
aToMa, XMMUYECKOH CBSI3bI0, TUTIOM KPUCTAITHIECKOM PEIIETKH
dbocdopa u ero coeguHEHUH, €ro GU3NIECKUMU U XUMUYECKUMU
CBOWCTBaMH.

HaGimotenne 1 onucaHie XUMUIECKOT0 IKCIIEPUMEHTA TI0
pacrio3HaBaHMIO hocdaT-uoHOB

Yrnepon

CrpoeHue aTomMa U aJuIOTPOIIHS YIIIepoaa,
CBOMCTBa ero MoAu(pUKaIUi U UX IPUMEHEHHE.
Jdemouncrpamumn. Ilornomenue yriem
PacTBOPEHHBIX BELIECTB MM T'a30B. Boc-
CTAaHOBJICHUE MEJIH U3 €€ OKCUA YIJIEM.
JlabopaTopHblie onbIThl. 37. ['opeHue yris B
KHCJIOpOJIE

XapakTepHuCcTUKa YIIIepoa: CTPOCHUE, aJlIOTPOIus, (pu3nueckue u
XUMHUYECKHE CBOMCTBA, OIYYeHHE U IPUMEHEHUE.

CocraBieHue Ha3BaHUN COeAMHEHUH yrieposa 1o Gpopmyiie u ux
(hopMyIT MO Ha3BaHUIO.

OObscHEeHnEe 3aBUCHMOCTH CBOMCTB (UJIU MPECKa3bIBAHUE CBOWCTB)
yriaepoaa oT nonoxenus B [lepuoandeckoil cucTeMe XUMUYECKUX
anemeHToB J[. . MenneneeBa. CocTaBiieHHE MONEKYIISIPHBIX
YpaBHEHM peaklnii, XapaKTepU3yIOIINX XUMHUECKUE CBOICTBA
yIIepoa, SIEKTPOHHBIX YPaBHEHUH MTPOLIECCOB OKUCIEHUS -
BOCCTAHOBJIEHMsI. Y CTAHOBJIEHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH
MEX]y CTPOCHHUEM aTOMa, XUMUYECKOH CBA3bIO, TUIIOM KPHC-
TAIJTMYECKOM PELIeTKH yriepoaa, ero GU3n4ecKuMU 1 XUMUYECKIMHU
CBOMCTBAMH

Oxkcunp! yriepoa

Oxcunpl yraepoaa (11) u (1V), ux cBoiictBa u
IIPUMEHEHHE

XapaKkTepucTUKa OKCUIOB yIiiepoia: CoCcTaB, (pU3HMUECKUe U
XMMHYECKHUE CBOMCTBA, MOJIydeHre U mpuMeHeHne. CocTaBiIeHue
MOJIEKYJISIPHBIX YpaBHEHUHN peaKIMii, XapaKTepU3yIOIINUX XUMUYECKUE




CBOICTBa OKCUJOB YIiepoja, JJIEKTPOHHBIX YPaBHEHUI ITPOLECCOB
OKHCIICHUSA-BOCCTAHOBJICHUS; MOJIEKYJISIPHBIX, IIOJTHBIX U
COKPAILIEHHBIX HOHHBIX YPABHEHUH PEAKLUI C y4aCTUEM
AJIEKTPOJIUTOB. Y CTAHOBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBS3€H
MEK]1Y XUMHYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PELIETKU
OKCHUJIOB yriepoja, uX GU3n4ecKuMH U XMMHUYECKUMHU CBOMCTBAMH

VYroapHas KUCIIOTA U €€
coiu. JKecTKOCTh BOJIBI U
CIOCOOBI €€ YCTpaHSHUS

VYronbHasg kucinoTa. Coau yroabHONU KUCIOTHI:
KaJIBLIUT, CO/Q, MOTAIl, UX 3HAYECHUE U IPUPOJIE U
KHU3HU denoBeka. JKecTKOCTh BOJIbI U CIIOCOOBI ee
yCTpaHEHHUS.

demoncTpanun. O6pasisl MPUPOIHBIX
coequHeHH yraepoaa. O6pasipl BaXXHEHIINUX [
HapOJIHOTO X035HUCTBAa KapOOHATOB.
JlaGoparopubie onbIThI. 38. [loyueHue yrojapHOM
KHUCJIOTHI ¥ u3yueHue ee cBorcts. 39. [lepexon
KapOoHaToB B rufjpokapooHatsl. 40. Paznoxenue
ruipokapOoHaTa HaTpus

OmnpeneneHus MOHATHH «BPEMEHHAs KECTKOCTb BOJIBIY, «IIOCTOSTHHAS
JKECTKOCTH BOJBI», «OOIIAst )KECTKOCTh BOBI». XapaKTEPUCTHUKA
YTOJBHOM KHUCTIOTHI M €€ COJIEH: COCTaB, (U3HMUECKUE M XUMHICCKHE
CBOMCTBA, MOJIYYCHUE U TPUMEHEHUE.

CocraBieHne Ha3BaHUN COJIEH YrOJIbHON KUCIIOTHI IO (hopMyrie u ux
(dhopMyJ1 IO Ha3BaHHUIO.

CocraBneHne MOJICKYJIIPHBIX YPaBHEHUN peakiuid, Xa-
PaKTEPU3YIOINUX XMMUYCCKHUE CBONCTBA YTOJIBHOM KUCIIOTHI U €€
COJIeH, YpaBHEHUN JIEKTPOJUTHIECKON JUCCOIUAINY;
MOJICKYJISIPHBIX, ITOJTHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHUN
peaKInii ¢ ydacTueM 3JIeKTpouToB. Onrcanue Croco00B yCTpaHEHUS
YKECTKOCTH BOJBI M BBITIOJIHEHHNE COOTBETCTBYIOIIETO XUMHUYECKOTO
IKCIIEPUMEHTA.

Habmroienue u onucanre XMMHUYECKOT0 DKCIIEPUMEHTA 110
pacro3HaBaHHUIO KapOOHAT-HOHOB.

BrimonHeHne pacueToB MO0 XMMHUECKUM (DOpMYyTIaM U ypaBHEHUSIM
peaKIui, MPOTEKAIOIINX C YIaCTHEM COCTUHEHHH yriaepoaa

Kpemunit

CrtpoeHue aTomMa KpeMHHUS; KPUCTATUTMUECKUI
KPEMHUM, €ro CBOKCTBA U IIPUMEHEHNE

XapakTepucTuKa KpeMHUS: CTPOEHUS], PU3NUECKUX U XUMUYECKUX
CBOICTB, NTOJIy4eHUs U IpUMeHeHus. CocTaBlIeHNEe Ha3BaHUNI
COCTMHEHUH KPEMHUS 110 (hopMyIie v ux (HopMys IO Ha3BAHHUIO.
OObscHEHNE 3aBUCHMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBOWCTB)
KpeMHUS OT nojiokeHus B Ileproanueckoil cucreMe XMMHUECKUX
anemenToB /1. 1. Menaeneena.

CocraBneHue MOJIEKYJISIPHBIX YPaBHEHUHN peakuuid, Xa-
PaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA KPEMHHUSI, SJIEKTPOHHBIX
YPaBHEHUH MTPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHUSI.

VY cTaHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXAY CTPOCHHUEM
aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKU
KpEeMHUS, €ro PU3NUECKUMH U XMMHUYECKUMHU CBOMCTBAMH




CoennHeHus: KpeMHUs

Oxcun kpemuus (1V), ero npupoHsie
pa3HOBUAHOCTH. CHUITMKAThI. 3HAYEHUE COCAMHEHUI
KpPEMHHUS B )KUBOU W HEKUBOU MIPUPOJIE.
Jemonctpanuu. OOpa3ibl TPUPOIHBIX COCTUHEHUM
KpPEMHUSL.

JlaGopaTtophsbie onbIThl. 41. [ToayueHne kpeMHEBOM
KHUCJIOTBI U U3YYEHUE €€ CBOMCTB

XapaKkTepuCTUKa COSAMHEHUI KPEMHHUS: COCTaB, (pusnueckue u
XMMUYECKHE CBOWCTBA, IIOJYyYEHHUE U IPUMEHEHUE.

CocraBieHne Ha3BaHUN COSAMHEHUH KpeMHHS 10 (OpMyJie U UX
(bopMyI1 110 Ha3BAHUIO.

CocraBneHnue MOJICKYJISIPHBIX YPaBHEHUHN peakiuid,
XapaKTePU3YIOIUX XUMUYECKHE CBOWCTBA COEAIMHEHUH KPEMHHUS,
AJIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHUS;
YPaBHEHMH JIEKTPOIUTUYECKOM TUCCOLMALINU; MOJIEKYJIPHBIX,
IIOJIHBIX Y COKPAIIEHHBIX HOHHBIX YPAaBHEHUI PEAKIUI C yuacTUEM
AJIEKTPOJIUTOB.

VYcraHoBIIeHHE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy XUMUYECKOM
CBSI3b10, TUIIOM KPUCTAJUIMYECKOHN PEIIEeTKH COeAMHEHUN KPEMHMSL, €ro
(bU3NYECKUMU U XUMUYECKUMU CBOMCTBAMH.

HaGnronenue u onucanue XMMUYECKOI0 3KCIIEPUMEHTA 110
pacrno3HaBaHUIO CUJIMKAT-UOHOB.

Beinonnenue pacyeToB o XMMUYECKUM (HopMysIaM

Y YpaBHEHUSM peaKLUi, IPOTEKAOLIUX C yYaCTHEM COEIMHEHUN
KpEMHUS

CunmkaTHas MMPOMBIIIIICH-
HOCTbB

[ToHsiTHE O CHITMKATHOW MPOMBIIIJIEHHOCTH.
Crexio, IeMeHT, kepaMuka. J[eMoHcTpamum.
OO0pasipl cTeKIIa, KepaMHUKH, [IEeMEeHTa

XapaKTepI/ICTI/IKa CHJIMKATHOM MPOMBIINIJICHHOCTH

O06001I1eHME 10 TEME
«Hemerausny

Boeruncienns mo xuMuueckuM GopMysiaM U YpaBHEHHSIM PEaKIui,
MPOTEKAIOIIUX C YYACTUEM HEMETAJNIOB U UX COECIMHEHUM.
[Ipencrasnenue napopmarmu mo remMe «Hemeramis» B BUae TabIUIL,
CXEM, OIIOPHOT0 KOHCIEKTa, B TOM YUCIIE C IPUMEHEHUEM cpeacTB 1
KT.

OTtcTauBaHue CBOEU TOUKHU 3pEHHUS, €€ apryMEeHTalus U
MOATBEPKIeHNE (DaKTaMHU.

Cocrasnenue pedepara 1o onpenenceHHon popme

KonTponbnas padorta Ne3
«Hewmerannsn»




TEMA 4. MIPAKTUKYM 2. «CBOUCTBA COEJJMHEHU HEMETAJLJIOB» (3)

Pewmenune skcme-
PUMEHTAIIBHBIX 33Ja4 110
teme «lloarpymnma ra-
JIOTEHOBY

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME
«Hoz[rpynna rajJorcHoB»

DKCNEpUMEHTAIBHOE HCCIIEI0BAaHNE CBOMCTB HEMETAJIIIOB U UX
COCJIMHEHMH, PEIICHUE HKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME
«IToarpymnra raaoreHoB.

PaboTa ¢ mabopaTtopHbIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU
IpUOOpaMHU B COOTBETCTBUH C IIPaBUIaMHU TEXHUKH O€30I1aCHOCTH.
HaGnronenue 3a cBOMCTBaMH TaJOr€HOB, HX COCAUHEHUH U
SIBJICHUSIMH, TIPOUCXOISIIIIMMU C HUMH.

Onucadane XUMHUYECKOI0 SKCIIEPUMEHTA C IIOMOILBIO €CTECTBEHHOIO
(PyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
dopMyHMpoOBaHUE BHIBOJIOB IO Pe3ysIbTaTaM MPOBEICHHOTO
AKCIIEPUMEHTA.

Opranuzanus yaeOHOTO B3aUMOJICHCTBUS B TPYIITIE

Pemenne skcne-
PUMEHTAIIBHBIX 3aJa4 110
teme «lloarpynmna
KHCIIOpOJa»

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEME
«Hoz[rpynna KucCjaopoaa»

OKCHepUMEHTAIbHOE HCCIIEI0BAaHUE CBOWCTB HEMETAIIJIOB U UX
COEJIMHEHUH, pellieHHe HKCIIEPUMEHTAIbHBIX 33/1a4 110 TeEME
«IToarpynmna Kuciopoaa.

Pabota ¢ 1abopatopHbIM 000PYJOBaHUEM U HArpeBaTEIbHBIMU
npuOopaMy B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30IaCHOCTH.
HaGnronenue 3a cBoiicTBaMu KUCIIOPOJIA, CEPbI, UX COCTUHEHUHN U
SBJICHUSIMU, IPOUCXOASIIMMU ¢ HUMH. OnucaHre XuMHU4YECKOTro
HKCIEPUMEHTA C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOIO)
A3bIKA U A3bIKA XUMHH.

®opMyIMpPOBaHUE BBIBOJOB 10 PE3yJIbTaTaM IIPOBEJEHHOTO
AKCIIEPUMEHTA.

Opranun3zanusi yaeOHOro B3auMOJICHCTBUS B TpyHIe

[Tonyuenue, cobupanue u
pacro3HaBaHHe I'a30B

[Toy4yenue, cobrpaHue M pacrio3HaBaHHUE ra3oB

Pabota ¢ mabopaTtopHbIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU
pUOOpaMHU B COOTBETCTBUH C TIPaBUJIAMHU TEXHUKH OC30IIaCHOCTH.
Hao0mronenne 3a cBOMiCTBAMA HEMETAIUIOB M UX COEINHEHNN 1
SIBJICHUSIMU, TIPOUCXOISIIUMHE ¢ HUMH. ONECaHue XMMHUYECKOTO
AKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO)
SI3bIKA U s3bIKA XUMHUH. DOpMyTHUPOBaHKE BBIBOJIOB 1O Pe3yabTaTaM
MIPOBECHHOTO DKCIIEPUMEHTA.

Opranu3anust yaeOHOTO B3aUMOJICHCTBHUS B TpyHIe

TEMA 5. OBOBIIIEHUE 3HAHUM IO XUMHHU 3A KYPC OCHOBHOMH HIKOJIBL. IIOJATOTOBKA K TOCYJIAPCTBEHHOM UTOIOBOM

ATTECTAIIMM (THA) (10)

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema /1.
H. MeHeneeBa B CBETE Te-

[Tepuonnueckuii 3akoH u [lepronnueckas cucrtema
XuMHYeckux 3neMeHToB J[. M. MeHpaeneena.
DU3NYECKUI CMBICI OPSIAKOBOTO HOMEpPa

[IpencraBnenne nHbopmanmu mo Teme «lleprognyecknii 3aKoH U
[Tepuonnueckas cucrema /. 1. MeHeneeBa B CBETE TEOPUU CTPOECHUS
aToMay B BHJIE TaOJIUI], CXEM, OTOPHOTO KOHCIIEKTa, B TOM YHCJIE C




OpHH CTPOCHHA aTOMA

3JIEMEHTA, HOMEPOB IIEPUOAA U TPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U
HX COCMHEHMI B IIEpUOAAX U TPYNIIAX B CBETE
IIPEJCTABICHUNA O CTPOCHUHU aTOMOB HJIEMEHTOB.
3nauenue llepuonnueckoro 3akoHa

npumenenuem cpeacts U KT.
BrinonHeHue TecTOBBIX 3aJaHUM 110 TeMe

Bunnl XuMH4eCKHX CBA3EH U
THUIIBI KPUCTATUTMYECKHUX
peiieTok. Bzaumocss3b
CTPOCHUS U CBOMCTB BEIIECTB

Buibl XUMUUYECKUX CBA3EU M TUITBI KPHC-
TAJJIMYECKUX PEIIeTOK. B3anMOCBS3b CTPOCHUS U
CBOWCTB BEIIIECTB

[IpeacraBnenune HHGOPMALIMH 110 TeMe «BUIbI XUMUUECKUX CBS3CH M
TUIBI KPUCTAJUTMYECKUX PELIECTOK. B3auMOCBsI3b CTPOCHUS U CBOMCTB
BEILIECTB)» B BUJIE TAOJIMII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCJIE C
npumenenuem cpeacts U KT.

BrinosiHeHre TECTOBBIX 3aJIaHUH 110 TEME

Knaccudukamms
XAMHYECKHAX

pPEeaKIui Mo pa3IudHbIM IPHU-
3HakaM. CKOpOCTh XUMHUYE-
CKHUX pEeaKIui

Knaccudukanus XuMU4eCcKUX peakiuii mo
Pa3IMYHBIM MpU3HAKAM (YUCIIO U CO-

CTaB PEarupyrIux U 00pa3yroIIUXCs BEIIECTB;
HaJIM4Yue TpaHuIlbl pa3aena ¢as; TemioBoit 3 dekr;
W3MCHCHHE CTCTICHEH OKUCIICHHS aTOMOB;
HCIIO0JIb30BaHUE KaTAIM3aTOPa; HAPABICHUE
npotekanus ). CKOpOCTh XUMUYECKUX PEAKIMN U
(akTopBbl, BIUSIOIINE HA HEE

[TpencraBnenue nadopmaruu no reme «Knaccupukanus XuMHIECKUX
peakumii o pa3aIudHbIM IIPU3HAKAM.

CKOpoCTh XMMUYECKUX peaKi1ii» B BUJE TaOJIUL], CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHenuem cpencts M KT.

BrinonHeHne TeCTOBBIX 3aaHUM 110 TEME

Jlucconuanus 3J1eKTPOIUTOB
B BOJIHBIX pacTBOpax.
VoHHBIE ypaBHEHHUS PeaKLIUU

DNEKTPOIUTHYECKAS AUCCOLUALINS KUCIIOT,
OCHOBaHMH, conell. lonHble ypaBHEHUS. Y CIOBHS
IPOTeKaHMsl peakluii oOMeHa /10 KOHIA

OKHUCIIUTEITBHO-
BOCCTAHOBUTEIILHBIE
peaxknuu

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCeaKkunu.
OKI/ICJ'II/ITGJ'IB, BOCCTAHOBHUTCIIb

Knaccudukanms u cBoiicTBa
HEOPTraHUYECKHUX BEIIECTB

[IpocTble u cinoXxHbIe BeniecTBa. MeTallibl U
HeMeTtautbl. CocTaB, KilacCUPUKAIMS U O0IITHE
XUMHUYECKHUE CBOMCTBA OKCHUJIOB U THAPOKCHJIOB
(ocHOBaHMi, KMUCIOT, aM(POTEPHBIX THIPOKCHUIIOB),
cosii B cBeTe TO/]

[TpencraBnenue uHpopmanuu mo TeMe «Kmaccudukamms v CBOMCTBa
HEOPTraHWYECKHUX BEIIECTB» B BHJIEC TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM yucie ¢ npuMenennem cpeacts U KT.
BrmosiHeHNE TECTOBBIX 3aIaHUH 110 TEME

TpeHuHr-recTupoBaHue 1o
BapuanTtaMm [ TA npouuisix
JIET ¥ JEMOBEPCUU

Tpenunr-rectupoBanue no Bapuantam [ MA
IIPOLLIJIBIX JIET U IEMOBEPCUU

BrinosiHeHuE TecTa 3a Kypc OCHOBHOM IIKOJIBI




OIMUCAHUE YYEBHO-METOAUYECKOI'O 1
MATEPUAJIBHO-TEXHUYECKOI'O OBECITEYEHUA
OBPA3OBATEJIbHOM JESATEJBHOCTHA

Y4yedoHo — MeToauueckoe odecrneyeHmne

1. OcuHoBHas obpazoBatenbHas mporpamma OO0

2. Atopckas mnporpamma O.C.I'abpuensna, coorBercTByomas denepaibHoMmy [ocymapcTBeHHOMY 00pa3oBaTebHOMY CTaHAAPTy OCHOBHOTO — OOILEro
oOpa3oBaHus W JOmMylIeHHass MUHUCTEpCTBOM oOpa3oBanus u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensia [Iporpamma kypca xumuu ais 8-9 kiaccoB
obmeobpazoBatenbHbIX yupexaenuii / O.C.I'abpuensa. — M.: JIpoda, 2012r.).

3. I'abpuensu, O.C. Xumus. 8 kinacc: yued. ans obuieodpazoBarensHbix yupexacauii /O.C. ['abpuensn.-2-e u3g. crepeotur.- M.: JIpoda, 2013.-286 c.

4. T'abpuensan, O.C. Xumus. 9 xnace: yuebnuk /O.C. 'abpuensn, B.1. Cusornazos, C.A. Cnaakos. -M.: JIpoda, 2014.-158 c. — (HaBurarop).

5. 'abpuensH, O. C. HactonpHas kaura yuurens. Xumus. 9 k 1. merogmueckoe nocodue / O. C. I'abpuensn, U. I'. Octpoymos.- M.: [Ipoda, 2010

6. 'abpuensan, O. C. Xumusd. 9 kiacc.: KOHTPOJIbHBIE U MPoBepouHbie paboThl k yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. 'abpuensn, [1. H. bepeskun, A.
A. Ymakosa u ap. — M.: llpoda, 2009r.

7. I'abpuensu, O. C. Uzyyaem xumuto B 9 ki1.: aunaktudeckue marepuainsl / O. C. I'abpuensn, U. I'. OctpoymoB.- M.: brnuk mitoc, 2009r.

8. I'abpuensn, O. C. Pabouas Terpaap. 9 k 1. K yaeonuky O. C. I'abpuensna «Xumus. 9»/ O. C. IN'abpuensn, A. B. Smykosa. - M.: [Ipoda, 2012r.

9. I'abpuensn, O. C. Xumus B TecTax, 3afadax, ynpaxseHusx. 8— 9 ki. / O. C. 'abpuensn, H. I1. Bockoboiinukosa.-M.: [Ipoda, 2009r.

MarepnanbHO-TeXHH4YECKOe o0ecneveHne

Jlisg 0o0ydeHusl ydaluxcs OCHOBHOM IIKOJIBI B COOTBETCTBUU ¢ TpebOoBaHusMH DenepaabHOro rocyaapcTBEHHOT0 00pa30BaTENbHOIO CTaHAapTa HeoOXoauma
peanu3arnus 1esTeIbHOCTHOTO NoAX0/a. JlesTenbHOCTHBIN MoAX0/1 TpeOyeT MOCTOSTHHOM OMOopHI Ipoliecca 00y4eHNss XMMUU Ha IEMOHCTPALMOHHBINA SKCIIEPUMEHT,
MIPaKTUYECKHE 3aHATUS U J1a0OpaTOPHBIE OMBITHI, BBHIOJHsSIEMbIE ydamuMmucs. KaOuHeT XMMUM OCHAIIEH KOMIUIEKTOM JE€MOHCTPAIlMOHHOTO U JIaOOpaTOpPHOIo
00OpYyZOBaHUS MO XUMHHM JUIsI OCHOBHOM IIKONbI. B kKaOuHeTe XMMHUU OCYIIECTBIISIOTCS KaK YpO4Has, TaKk M BHEypouyHass (OpMbl y4yeOHO-BOCHHUTATEIBHOM
JesTeNbHOCTH ¢ y4yamumucsa. OcHamieHue B 0oJiblieil yacTu cooTBeTcTBYeT llepeunto o0opyaoBaHUs KaOMHETa XMMUU U BKIIIOYAET pa3jMuYHbIE THUIIBI CPENICTB
o0y4yeHus. bospiryto 4acTe 000pynOBaHMS COCTABISAIOT Y4€OHO-IIPAKTUYECKOE U y4eOHO-I1abopaTopHOE 00OpPYAOBaHHE, B TOM YHCIIE KOMIUJIEKT HATypalbHbIX
O00BEKTOB, MOJENHU, MPUOOPHl U HMHCTPYMEHTHI Ui MPOBEACHHUS JIEMOHCTpAllMd M MPaKTUYECKUX 3aHATUH, JE€MOHCTpAIlMOHHbIE TaOJWIbl, BUJIEO, Meaua
OCHAIICHHE.

B KOMIITIEKT TEeXHUYECKUX H I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX CpEACTB 06yqu1/I51 BXOIAT: almaparypa I 3aImmcei u BOCITPOMU3BCACHUA ayauO- U
BI/IILCOI/IH(I)OpMaI_[I/II/I, KOMIIBLIOTECP, MYJIbTUMEIHUA ITPOCKTOP, JOCKA C I/IHTCpaKTI/IBHOﬁ HpHCTaBKOﬁ, KOJUICKI WA MCIUa-peCypCOB, BLIXO B I/IHTCpHCT.

Hcnonb30BaHue AIEKTPOHHBIX CPEICTB 00YUECHUS MTO3BOJISIIOT:
® AKTHUBHU3UPOBATH JACATEIHHOCTH 00YUAIOIINUXCS, TTOy4aTh 00JIee BBICOKHE KaUeCTBEHHBIE PE3YIbTaThl OOYUCHHUS;
e 1pu moarotroBke Kk EI'D obecneunBaTh CaMOCTOSITENIHHOCTD B OBJIAJICHUHU COJIEpKAHUEM Kypca.



e (dopmupoBath UKT - KOMIETEHTHOCTH, CIOCOOCTBYIOIIYIO YCIEIIHOCTH B Y4€OHOH €ATEIIbHOCTH;
e (dopmupoBats YVY/I;

Hamypansnsie 06vexmut

HatypanbHble 00bEKThI, UCIIOJIb3yeMble B 00YUY€HUU XUMUH, BKIIOYAIOT B ce0s KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJI, METAINIOB U CIUIABOB, MHUHEPAIbHbBIX
ynoOpeHui, miactTMacc, Kay4ykoB, BOJIOKOH U T. [I.

O3HaKOMJICHHEC ydqamuxcsa ¢ O6p3,3].IaMI/I HCXOJHBIX BCHICCTB, MOJYIPOAYKTOB W I'OTOBBIX H3I[GJIPII>'I MO3BOJIACT MOJIYUUTh HATJIAAHOC NPCACTABICHUC 00 3THX
Marcepurajax, uxX BHCIIHEM BHUIC, 4 TAKIKC O HCKOTOPBIX (I)I/I3I/I‘-IGCKI/IX CBOICTBaX.

Xumuttecxuepeakmuebt u mamepuaiisl

O6paH_I€HI/IC CO MHOI'mMH BC€IICCTBaMHU Tpe6yeT CTpOroro CO6J'II-OI[6HI/I$I InpaBuJl TCXHHUKH 6630H3.CHOCTI/I, 0COOEHHO IIpy BBIIIOJHCHHHU OIIBITOB CaMHUMHU
yqaliuMucH. Bce HCO6XOI[I/IMBIC MEPBI IPEAOCTOPOKHOCTU YKA3dHBI B COOTBETCTBYIOIIUX JOKYMCHTAX U UHCTPYKIUAX.

Xumuueckasn 1a60pamopras nocyoa, annapamsl u nPudOOpPsl
XuMudeckas TIocy/1a moApa3elisieTCsl Ha 1B TPYIIBL: JUIS BHITIOJHEHUS OMBITOB YYAITUMUCS B IEMOHCTPAITMOHHBIX OITBITOB.
[Tpubopsl, anmaparsl ¥ YCTAaHOBKH, HCITOJIb3yEeMbIC Ha YPOKaX XUMUH, ITOJAPA3CIISIOT HA OCHOBE IIPOTEKAIONIUX B HUX (PU3UICCKUX U XUMUYCCKUX .
Mooenu
OO0beKkTaMu MOJIETUPOBAHUS B XUMHHU SIBIISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAILIBI, 3aBOJICKHE aIMapaThl, a TAKXKE MPOUCX OJISIINE MPOLIECCHI.

B npenonaBaHnun XUMUM UCTIONB3YIOTCS MOJIENHM KPUCTALNTMYECKUX PEIMIETOK aliMasa, rpadurta, cepsl, hochopa, okcuaa yraeponaa(lV), moBapeHHON coH, JIb1a,
fiota, xKerne3a, MeJIf, MarHus, HA0OPHI MOJIETIeH aTOMOB ISl COCTABJICHUS IAPOCTEPIKHEBBIX MOJIETICH MOJIEKYI.

Yueonvie nocoousa na neuammnoit ocrnoge

B npouecce o0yueHuss XUMHUM UCHOIB3YIOTCS ClIeAyIolne TaOIUIbl TOCTOSTHHOTO AKCIIoHUpoBaHus: «lleproanueckast cucrema XuMuyeckux siemenTon .M.
MenneneeBay, «Tabnua pacTBOPUMOCTH KHCIIOT, OCHOBAHUHN U COJE», « DIEKTPOXUMHUUECKUH P/l HAPSHKEHUH MeTaluioBy, «KpyroBopoT BelecTB B IPUPOJIE»
u JIp.

Jl1s opraHu3aiuy caMoCTOSITENIbHOM paboThl 00YYAIOIIKMXCS HA YPOKaX MCMOIb3YIOT pa3HOOOpa3Hble JUAAKTHUECKUE MaTepUalbl: TETPAau Ha MeYaTHON OCHOBE
WIH OTJENbHBIE paboume JIMCTh — HHCTPYKIMH, KapTOUYKU C 3aJaHUSMH Pa3HOW CTEMEeHH TPYAHOCTH IS M3YyYeHHUS HOBOTO MaTepHalia, CaMOIpPOBEPKU U
KOHTPOJISI 3HAHUH YYaIIHXCS.

I[J'IH obecneueHus 0€30IaCHOIO Tpyda B KaOMHETe XUMHUH UMEETCS:



® [IPOTHUBOIOXAPHBIA UHBEHTAPb

® anTeuKy ¢ HAOOPOM METUKAMEHTOB M MEPEBA30UYHBIX CPE/ICTB;

® HMHCTPYKIUIO MO MpaBuiIaM 0€30MacHOCTH Tpy/a sl 00y4Jarouuxcs

e )KypHaJ perucTpaiuy HHCTPYKTaXka Mo MpaBuiiaM 0e30MacHOCTH TPy/Ia.

Menuapecypchbi:

14. Enunbie oOpa3oBarelbHbIE pecypehl ¢ caiita WWW. school-coolection.edu.ru

15. (emuHOI KOJUTEKIIMH 00pa30BATEIILHBIX PECYPCOB)

16. CD «Heopranndeckas XUMUs», U3AATCIBCTBO «Y YUTEIIb)

17. CD «Oprannueckas XUMHUs», U3JaTSIbCTBO «Y UUTEIh)

18. CD «OO01mas XuMusa», U31aTeIbCTBO «Y YUTEIIb

19. CD «XuMus 3J1€MEHTOBY, H3JIaTEILCTBO «Y YUTEIIbY

20. Xumus. [IpocBemenue «Heoprannyueckas XxuMusi»,. 8 kiace. (Ha 2-X JUCKax)

21. Xumus (8-11 xiacc). Bupryanbnas naboparopus (yueOHOE 3JIEKTPOHHOE M3IAHHE)
22. CD «Xwumus 8-11 knaccy, bubmnoTeka 371€KTPOHHBIX HATJISTHBIX TOCOOUH.

23. CD Camoyuutenp «Xumus st Beex» (8-11 kmace)

24. CD «Xwumus B mikose. MUHEpalbHBIE BEIIECTBAY, dJICKTPOHHBIC TECTHI.

25. CD «Xumus 8 kiaccy, 3JeKTpoHHOE yuebHoe n3nanue poda, mynsrumeaniinoe npuioxenne Kk YMK «Xumus 8 ximace»
26. CD «Tpenaxep 1Mo XuMuH, TECTHI JUIs TIOJITOTOBKHU K dK3aMEHaMy, 2 IIIT.
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Cmpykmypa pabdoueil yueonoii npozpammol, coomeemcmeyrouieii mpevosanuam @I'OC no6o2o nokonenusn
1. TlosicHuTenbHas 3anucka
2. OcoOeHHOCTH TpeMeTa
3. Ilnanupyembie pe3yabTaThl U3YUYEHHUS MIpeIMETa
JIn4HOCTHBIE, METAINIPEIMETHBIC U TIPEIMETHBIC PE3yIbTaThl OCBOCHUS MIPEeIMETA, Kypca
4. Y4eOHO-TEeMaTUYECKHUM TIaH
5. Conepkanue TeM y4eOHOTO IIpeaMeTa
6. Cucrtema OIICHKH JOCTHKEHUH 00yJaronuxcsl.
7. OnucaHue MaTepHAILHO - TEXHUYECKOTO 00ecredeHns: 00pa3oBaTeIbHOro mpolecca
8. Ilpunoxxenue
9. KanenmapHo-TeMaTHYECKOE IUIAHUPOBAHUE

1. IlosicHuTeJbHASI 3aIMCKA
Pabouas nporpamMma o npeamery «XuMus» B 9 Kilacce COCTaBlIeHa  Ha OCHOBE U B COOTBETCTBHU:

1. C tpeboBanmsmu DenepaabHOro rocyIapcCTBEHHOr0 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOTO 00IIero oopazoBanus (mpruka3 MuHHUCTEpPCTBA 00pa30BaAHUS

u Hayku Poccuiickoit denepanuu Ne 1897 ot 17.12.2010 1.)

2. KoHuenmuu ayXOBHO-HPAaBCTBEHHOTO PAa3BUTHUS M BOCIIUTAHUS IMYHOCTH rpaxaanuHa Poccun

3. IlpumepHoii nporpamMMel A 9 kiacca Mo y4eOHOMY HPEAMETY «XUMUS»

4. OcHOBHOM 00pa30BaTEIBLHOM MPOTpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus MKOVY «Cpennsisi o0meodpaszoBarenbHas mkosa Ne 20
5 Ha ocHOBe aBTOPCKO# MporpaMMsl AJisi 00111€00pa30BaTeNbHON MIKOJBI «. ... .... », CO37JaHHOM aBTOpcKUM KoJutekTuBOM ["abpuensn O.C. yreepxaénnoit MO PO.
PaGouas nporpamma 1no XMMHH: KOHKPETU3UPYET NoJa0keHUss OyHIaMEHTAILHOTO si/ipa CoAEepkKaHUs 00YyUEHHs] XUMHUU C YYETOM MEKIIPEIMETHBIX CBs3eH
y4eOHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA; ONPEIENAeT MOCIe10BaTeIbHOCTh U3YUEHUS €IMHUIL COJIepKaHusd 00y4eHHUsI XUMUU U (pOpMUpPOBaHHUS
(pa3zBuTHsl) OOLIMX YyU4EOHBIX U clIeNU(pUIECKUX MTPEIMETHBIX YMEHU; TaeT OPUEHTUPOBOYHOE pacIipe/ieieHre yueOHOro BpeMEeHH 110 pa3jiesiaM U TeMaM Kypca B
MOJIaJIbHOCTH «HE MEHEEM. CopepxaHue IporpaMMbl HalpaBIeHO Ha
OCBOEHUE 3HAHUI U Ha OBJIAJICHHE YMEHUSIMHU Ha 6a30BOM  YpOBHE, UTO cooTBeTCTBYeT OOpa3oBaTenbHOM nporpaMMe mKkosibl. OHa BKIIIOYAET BCE TEMBI,
IPeyCMOTPEHHBIE (heiepaibHbIM TOCYAaPCTBEHHBIM 00pa30BaTEe/IbHBIM CTaHJAPTOM OCHOBHOI'O OOIIero 00pa30BaHus 110 XUMHUH U aBTOPCKOI porpaMmoit
y4eOHOT0 Kypca.
ITporpamma kypca «XUMHM» TOCTPOEHA Ha OCHOBE CUPATbHOIN MOIENH, IPEAyCMaTPUBAIOLIEH TOCTENIEHHOE Pa3BUTHE U YIIIyOJIeHHE TEOPETHUECKHUX
MpeICTaBICHUH MPH JTUHEHHOM 03HAKOMJIEHUH C SMIIMPUYECKUM MaTepHaioM
B npenmerax ecTecTBEHHO-MaTeMaTHUECKOTO LUK BEAYIIYIO pOJIb UTPAET MO3HABATENIbHAS IEATEIbHOCTh M COOTBETCTBYIOIIME €/ TTO3HABATENIbHbIE yueOHbIE
neicTBus. B cBsI3u ¢ 3TUM OCHOBHBIMH LeJISIMHM 00y4eHUs] XUMUHU B OCHOBHOM IIKOJI€ SIBJISIFOTCS:
1) dopmupoBaHue y 00y4aromuxcs yMEeHUs BUIETh U TOHUMATh IEHHOCTh 00pa30BaHusl, 3HAUMMOCTh XUMHUYECKOTO 3HAHUS [T KaX/10T0 YeJIOBeKa He3aBUCHMO
0T ero npo¢ecCUOHATBLHON JeATeIbHOCTH; YMEHHUSI pa3audaTh (DakThl M OLEHKH, CPABHUBATH OLIECHOYHbIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSIMHU OLICHOK U CBS3b
KPUTEPHEB C OIpEIeIEHHON CHCTEMOM IIeHHOCTEeH, (pOopMyTupoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;
2) opmupoBaHue y 00y4arOUIMXCs LEI0CTHOTO MPEICTABICHHS O MUPE U POJIM XUMHUH B CO3/TaHUM COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMEHUS
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OOBSICHATH OOBEKTHI U MPOLIECCH OKPYKAIOIIEH AeHCTBUTEILHOCTH — MPUPOAHOM, COLIMANBHOM, KyJIbTYpHOIH, TEXHUYECKOH Cpelibl, UCTIONb3YS sl 3TOTO
XUMHWYECKHE 3HAHUS;
3) npuoOpereHre 00y4JaroIUMUCS ONbITa Pa3HOOOPa3HON AEATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS; KITFOUEBBIX HABBIKOB (KITFOUYEBBIX KOMIIETEHTHOCTEH ),
HMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE [Vl PA3IMYHBIX BUIOB JI€ATEIbHOCTH: PEILIEHHs IPo0JieM, IPUHATHUS pEelleHul, TOUCKa, aHanu3a U 00paboTKH HH(pOpMaILUH,
KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUH, COTPYTHUYECTBA, O€30M1aCHOT0 OOpAIIeHNs C BEIIECTBAMH B MIOBCETHEBHON KU3HU.

3amayamMu u3ydeHnsi yueOHOro npeamera « XumMus» B 9 kiacce sBISIIOTCS:
y4eOHbIe: (OPMHUPOBAHNE CHCTEMBI XUMUYECKUX 3HAHNHN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOH  KapTHUHBI MHpA;
Pa3BUBAIOLIUeE: PA3BUTHE JTMUYHOCTH 00YYAIOLINXCS, UX UHTEIJIEKTYalbHOE U HPABCTBEHHOE COBEPILIEHCTBOBAHHE, (POPMUPOBAHUE Y HUX I'YMAHUCTHUYECKUX
OTHOIICHHUN U SKOJIOTUYECKH 11€JIeCO00Pa3HOr0 NOBECHHUS B OBITY M B TPYIOBOW AEATEIbHOCTH;
BOCIIMTATe/IbHbIEe: (JOPMUPOBAHUE YMEHUN 0€30I1aCHOT0 0OpallleHHs ¢ BEIeCTBAMHM, UCIIOJIb3YEMbIMU B IIOBCEITHEBHOMN KU3HU; BBIpaOOTKA TOHUMAHUS
OOIIECTBEHHOH MOTPEOHOCTH B pa3BUTUH XUMUH, a TaKXKe (POPMUPOBAHUE OTHOIICHHUS K XUMHUH KaK K BO3MOKHOW 001acTH Oyaymiei mpakTu4ecKoi
JESATEIIBHOCTH.

2.001mas xapaKkTepuCTHKA y4eOHOro npeamera « XuMus»

B cootBercTBUM ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM OCHOBHOT'O 00LIEro 00pa3oBaHus ydaluecs JOKHbI OBJIAJETh TAKUMU
[103HABATEIbHBIMU Y4EOHBIMU JIEHCTBUSAMU, KaK yMEHUE (POPMYIUPOBATh NPOOIEMY U TUIIOTE3Y, CTABUTH LIEJIU U 33/1a4, CTPOUTH IUIaHbI IOCTUKEHUS LI€TIeH U
pELIEHNs TOCTABJIEHHBIX 3aa4, IPOBOJNUTh DKCIIEPUMEHT U HAa €0 OCHOBE J€JIaTh BBIBOJIbI U YMO3AK/IFOUYEHHUS, IPEACTABIIATH UX U OTCTAUBATh BOIO TOUKY 3PECHHUS.
Kpowme 3toro, yuariuecs 10JKHbI OBJIAJETh IPUEMaMU, CBSI3aHHBIMHU C OINIPEAEICHUEM MTOHATHI: OrpaHUYNBAaTh UX, ONIUCHIBATh, XapaKTEPU30BaTh U CPAaBHUBATD.
CrenoBarenbHO, IPU U3YUYEHUHM XMMHUU B OCHOBHOI 1IIKOJIE YYalllMecs J0JIKHBI OBJIa/IeTh Y4€OHBIMU JI€HCTBUAMU, TO3BOJIIOLIMMU UM JIOCTUYb JTUYHOCTHBIX,
MPEIMETHBIX  METANpPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.
IIpenyiaraemas mporpamma 1o XMMHUM packpbIBaeT BKJIaJ y4eOHOIO IpeaAMETa B TIOCTHIKEHHUE 11eIel OCHOBHOI'O 00111ero 00pa30BaHus U ONpesesieT BaKHeHme
COJIEpKaTENIbHBIC JIMHUU IPEMETA:
" BelleCTBO — 3HAaHUS O COCTaBE U CTPOEHHUH BEUIECTB, MX BaXKHEHIINX (PU3NUECKUX U XMMUYECKHX CBOMCTBaX, OMOJIOTMUECKOM JAEHCTBUM;
* XMMHYeCKasl peaKusi — 3HaHUA 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS XMMUUYECKHE CBOMCTBA BEILIECTB, CIIOCO0AX yINpaBIeHUS XUMUYECKUMU MPOIIECCAMU;
- IPUMEHeHHe BellecTB — 3HAHMS U OIBIT IPAaKTUYECKOM NesATeIbHOCTH C BEIIECTBAMHU, KOTOphIe HanboJiee YacTo yoTpeOIstOTCS B OBCEIHEBHON )KU3HH,
LIUPOKO MCTIONB3YIOTCS B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO03sICTBE, HAa TPAHCIIOPTE;
* I3bIK XMMMH — CUCTEMA BaXHEHIINX MOHATUN XUMUU U TEPMUHOB, B KOTOPBIX OHM ONMCHIBAIOTCS, HOMEHKJIATypa HEOPTaHUYECKUX BELLECTB, T. €. UX HA3BaHUS
(B TOM 4mcie U TPUBHAJIbHBIE), XUMUUYECKHE (POPMYJIbI U YPaBHEHHS, a TaKKe MpaBHiia epeBojia UHPOPMAIIUHU C €CTECTBEHHOTO A3bIKA Ha A3bIK XUMHH U 00paTHO.
[Tpu ot6Gope coneprxaHus, KOHKPETUZUPYIOIIETO MPOTrPaMMYy, YUUTHIBAIOCH, YTO MEpe]] 00IUM 00pa30BaHUEM HE CTOUT 3a/1a4a NpoQecCuOHaIbHOMN MOATOTOBKU
oOyuaronuxcsi. 9T0 OMpeeInIo MOCTPOEHUE Kypca Kak 0OLIeKyIbTypHOI0, HAPABIEHHOI 0, IPEXk 1€ BCEro Ha (POPMUPOBAHKE U Pa3BUTHE HHTEPECA K U3YUECHUIO
XMMHUHU. YYT€Ha OCHOBHAsi 0COOEHHOCTbH MOIPOCTKOBOTO BO3pacTa — Hayalo Mepexo/ia OT IeTCTBA K B3POCIOCTH, KOTOPBII XapakTepu3yeTcs pa3BUTHEM
M03HABATENIbHON Cephl.
Ha sTane ocHOBHOTO 00IIE€r0 CpeiHEro 00pa3oBaHMs MPOUCXOAUT BKIIOUEHHE 00YUYarOIIUXCsl B TPOSKTHYIO M HUCCIIE0BATENbCKYIO 1€ TeIbHOCTh, OCHOBY KOTOPOIA
COCTaBJISIIOT TaKMe€ YHUBEpCAJIbHbIE YUeOHbIe IEHCTBUS, KaK YMEHHE BUJIETh MPOOJIEMBbI, CTABUTh BOIIPOCHI, KJIacCU(UIIUPOBATh, HAOII01aTh, IPOBOIUTH
HKCIEPUMEHT, JIe1aTh BBIBOBI U YMO3AKJIIOUEHUs, OOBACHSITD, JOKA3bIBAaTh, 3AIIMIIATE CBOU U1, JaBaTh onpeaeaeHus NoHATUsAM. Cro/1a ke OTHOCSATCS IPUEMBI,
CXOJHBIE C OIPEICTICHUEM MOHITHI: OMMCaHKe, XapaKTepUCTHKa, pa3bsCHEHHE, CPAaBHEHUE, pa3inyeHre. PopMUPOBaHNE ITUX YHUBEPCATbHBIX Y4€OHBIX
NEMCTBUIM HauMHaeTcs enl€ B Ha4aJIbHOM IIKOJIE, a B KypCce XMMHHM OCHOBHOM IIKOJIbI IPOUCXOAUT UX PA3BUTHE U COBEPIIEHCTBOBAHUE. B CBA3M ¢ 3TUM pe3epBHBIE



Yachl IUTAHUPYETCS UCTI0Ib30BaTh Ha (JOPMUPOBAHKE U PAa3BUTHE YMEHUHN MPOSKTHOM U MCCIIEI0BATENBCKOM JeSITEIbHOCTH, YMEHHE BUACTh TIPOOIEMBbI, JeNaTh
BBIBOJIBI U YMO3AaK/IHOYCHHUS.

Buabl geiTe1bHOCTH 00Y4YaIOIIUXCSA: B COOTBETCTBUH ¢ DesiepaibHBIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAaPTOM OCHOBHOTO 00IIeTro 00pa3oBaHuUs
yyaIuecs 10JIKHbI OBJIaJIeTh TAKUMU [103HABATEIbHBIMU YU€OHBIMU JICHCTBUAMH, KaK YMEHHE (POPMYIMPOBATH IPOOIEMY U IMIIOTE3Y, CTAaBUTh LIEIH U 331a4H,

CTPOMTD IJIaHBI JOCTUKEHUS LI€JIEN U PEeLLIEHUs TIOCTAaBICHHBIX 3a/1a4, IPOBOJUTH 3KCIIEPUMEHT U HA €70 OCHOBE JI€J1aTh BHIBO/BI M YMO3aKIKOUEHUS, IPEACTABIIATh
UX U OTCTaWBaTh BOIO TOUKY 3peHHs. Kpome 3Toro, ydaniyecs JOJKHBI OBJIAJIETh IIPUEMAMU, CBSI3aHHBIMU C ONPEACICHUEM IIOHATUI: OTPAHUYUBATD X,
OIMCHIBATh, XapaKTEPU30BaTh U CpaBHUBATH. CIie10BaTENbHO, IPU U3YUYEHHUH XMMHUU B OCHOBHOM IIKOJIE YYaIIUecs TOJIKHBI OBJIAJIeTh YUCOHBIMH JCHCTBUSIMH,
MO3BOJISIOIIMMHU UM JJOCTHYb JINYHOCTHBIX, IPEIMETHBIX U METAIPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB.

IIporpamma oTpakaeTr OCHOBHbIE IPUHIMIIBI 00y4YeHHsI: paboyasi IporpaMma 1o XMMHH: KOHKPETU3HUpYeT nojoxeHuss OyHaaMeHTaIbHOro 1pa CoAep KaHus
00y4YeHHs XUMHUU C YU4ETOM MEKIPEAMETHBIX CBsI3el y4eOHbIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA; ONpeIeNseT MOCIeI0BaTeIbHOCTh U3yUEHUs €ANHUL]
cojiepKaHusl 00ydeHUs: XUMUU B HOpMUpOBaHUS (Pa3BUTHs) OOLIMX yIEOHBIX U CHEIM(PUIESCKUX MPEIMETHBIX YMEHUH; 1aeT OpUEHTHPOBOYHOE pacTpeieiieHue
y4eOHOro BpEMEHH 110 pa3jielaM U TeMaM Kypca B MOAAIbHOCTH «HE MEHEEe».

CopepxaHue porpaMMbl HalpaBIeHO HA OCBOCHHUE 3HAHUM U Ha OBJIaJICHUE YMEHUSIMU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYeT OOpa3oBaTenbHOI nporpaMmme
mkoJbl. OHa BKIIFOYAET BCE TEMBI, IPEYCMOTPEHHBIE (hefiepabHbIM T'OCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaAPTOM OCHOBHOI'O OOIEro 00pa3oBaHMs 110
XUMHH U aBTOPCKOM Iporpammoi yueOHoro Kypca.

ITporpamma kypca «XUMHM» IOCTPOEHA Ha OCHOBE CHUPAIbHOIN MOIENH, IPEAYCMATPUBAIOLIEH TOCTENIEHHOE Pa3BUTHE U YIIIyOJIeHHEe TEOPETHUECKHUX
IIpEICTaBICHUN TP JIMHEITHOM 03HAKOMJIEHHUH C SMIIMPUYECKUM MaTEpHAIIOM

B npenmerax ecTecTBEHHO-MaTeMaTHUECKOTO LUMKJIA BEAYILYIO pPOJIb UTPAET IO3HABATENIbHAS 1€ATEIbHOCTh U COOTBETCTBYIOIME €l II03HABATE/IbHbIE yueOHbIE
JNEUCTBUA.

®opMHpOBAHHE YHHBEPCAJIBHBIX y4eOHBIX

ACeHCTBMI Ha yPpOKaX XUMHH

ITpropuTETHOI LIENbI0 HIKOIBHOTO 00pa30BaHMs, BMECTO ITPOCTOMN Mepeiaun 3HaHUH, yMEHUH U HaBBIKOB OT YUMUTENS K YUEHUKY, CTAHOBUTCS pa3BUTHE
CHOCOOHOCTH YYEHHKa CaMOCTOSATEIbHO CTaBUTh YUEOHBIE 11T, IPOEKTUPOBATh IYTH UX pealu3allii, KOHTPOJIUPOBATh U OLIEHUBATh CBOU JOCTHKEHUS, HHAUE
roBops - (GOpMUPOBAHHE YMEHUS YUUTHCS.

YHuBepcanbHble yueOHbIE AEHCTBUS - 3TO HABBIKU, KOTOpPbIE TOJKHBI 3akiaasiBaTbes (mocie BeaeHuss ®I'OC HOO Bo Bcex mkonax Poccun) yxxe B HauaabHOU
LIKOJIE, HA BCEX €€ YPOKaXx.

YHuBepcanbHble yueOHbIE AEMCTBUSI IPEASIaraeTcs CrpynnupoBaTh B YEThIPE OCHOBHBIX OJIOKa:

JIMYHOCTHBIE - TIO3BOJISIIOT CAENIATh YYEHHE OCMBICICHHBIM, YBA3BIBAsI HX C PEAIbHBIMU )KM3HEHHBIMU LIEJIIMU U CUTYaLUsIMU;
pezynramugnple - 00ECIIeYNBAIOT BOZMOKHOCTh YIIPABICHHS I03HABATEIILHON U y4eOHOM! A€ATEIbHOCTBIO OCPEICTBOM IIOCTAHOBKH IIEJICH, IUIAaHUPOBAHMU,
KOHTPOJIs1, KOPPEKIIMH CBOMX JEMCTBHM, OLICHKH YCIEIIHOCTH YCBOCHHS;
no3nagamenvHble - BKIOYAIOT JEHCTBUS UCCIEI0BAHUs, TIOUCKA, 0TOOpa U CTPYKTYPHUPOBAaHUS HEOOXOIMMOMN MH(OPMAIH, MOJEIUPOBAHUE N3y4aeMOT0
COJIEP/KAHUS;

KOMMYHUKamugHble - 00eCrIeunBalOT BO3MOKHOCTH COTPYIHUYECTBA: YMEHHE CIIbIIIATh, CIIyIIaTh U IOHUMATh NapTHEpa, JIAHUPOBATh U COTJIACOBAHHO
BBITIOJIHATH COBMECTHYIO JI€ATENBHOCTD, PACIIPENEISTh POJIU, B3AUMHO KOHTPOJIMPOBATh AEUCTBUA APYT APYra, yMETh JOrOBApUBATHCS, BECTH AUCKYCCHIO,
MPaBWJIBHO BBIPAXKaTh CBOM MBICIIH, OKa3bIBaTh MOAECPKKY APYT APYTY U 3PPEKTUBHO COTPYAHUUYATH KaK C yUYUTENIEM, TaK U CO CBEPCTHUKAMHU.

VYuurens B npoliecce MIaHUPOBAHUS YPOKOB JTOJDKEH YUUTHIBATh B3aUMOCBSI3b YPOBHS cpopMupoBaHHOCTH Y Y [ O CleayIonMMy MoKa3aTeIsIMU:

O cocmosiHue 300p08bs Oemell; ®  yCnegaemocms no OCHOBHLIM NPeoMemam,



® )YpO6eHb pa3eUMuUs peyu; ® cmpemieHue NPUHUMAMb U peuams Y4eOnyio 3a0a4y;

® CmeneHb 61A0EHUs PYCCKUM A3bIKOM, ®  HABbIKU OOWEHUs CO C8EPCMHUKAMU,

®  yMeHue CIyuamo u CIbluams yuumers, 3a0a6ams 6ONPOCHI; ®  yMeHue KOHMpOIUpO8aAmb C80U OeUCmMBUs Ha YPOKe.

MecTo y4eOHOro npeaMera B y4eOHOM IIaHe

Oco0eHHOCTBIO coaepKaHUs Kypca « XUMHUSD SBIISIOTCS TO, YTO B 6a3uCHOM yueOHOM (00pa3oBaTeIbHOM) IJIAHE ATOT MPEIMET MOSIBIISIETCS TOCIEIHUM B PSAY
M3y4YEHHs €CTECTBEHHOHAYUYHBIX JUCHUIUIMH. JJaHHAas He00X0ANMOCTb OCBOEHHUS OOBSICHAETCS TEM, YTO IIKOJIBHUKHU JOJKHBI 00JIaZiaTh HE TOJIBKO OINpPeIeIEHHBIM
3armacoM MpeABApUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HaHUH, HO U JIOCTaTOYHO XOPOILO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM. Y YalIUMHCS YK€ HaKOIJICHbI 3HAHUS
10 CMEKHBIM AUCLHUIUIMHAM LUKJIa: OMOJI0run, PU3UKU, MaTEMAaTUKH, reorpaduu, choOpMUPOBAIUCH YMEHUS aHAJIU3UPOBATh, BECTU HA0JIIO/ICHHsI, CPABHUBATh
O0O0BEKTHI HAOIIOICHHS.
B cooTBeTcTBUM € yueOHBIM IUIAaHOM Ha U3y4E€HHE XUMHUH B 9 Kjlacce OTBOAMTCS 2 Yaca B Hezlelto, 70 4acoB B roJl, NP HOPMaTUBHOM MPOJOJIKUTEIbHOCTH
yueOHoro rojia 35 yueOHbIX He/lenb. B COOTBETCTBUM €O CIOKMBILICHCS MPAKTUKON OpraHU3aI[ii OCHOBHOTO 00IIero o0pazoBaHus B 00pa30BaTeIbHBIX
yUpexIeHusX o011ero o0pa3oBaHus peajbHasi MPOAOKUTENBHOCTh Y4€OHOI 0 ro/1a MEHbIIIe HOpMaTUBHOM U cocTaBisgeT 34 yueOHble Hepenu. Takum oopazom,
BpeMsl, BbIIeNIIeMOE pabouyuMu Y4eOHbIMY IIJIJaHAMH HAa U3Y4YE€HHE XUMHH B 9 KJlacce Ha IPaKTHKE paBHO 68 yacam.

C yueTtoM Hen30eXHBIX MOTeph Y4eOHOIO0 BPEMEHH, BBI3bIBAEMBIX Pa3IMUHBIMU OObEKTUBHBIMU NPUUNHAMH, a Takke He0OXOMMOCTH BbIJICJICHUS
JOTIOJTHUTEIHHOTO BPEMEHH Ha M3YYE€HHUE OT/ACIBHBIX BOIIPOCOB Kypca XUMHUH MPOTPAMMON IPEAYCMOTPEH O0IBIIONH 00BEM PE3EpBHOTO BPEMEHH -6 4acoB.
IIporpaMMoil mpeaycMOTPEHO NPOBENCHNUE:

KOHTPOJbHBIX padboT — 4,

IPAKTUYECKUX paboT — 6 4acoB.

Cpok peanusaiuu nporpaMMbl — OJIMH y4eOHBIN TO/.

®opMBbl, METOABI M CPEACTBA 00y4eHH, TEXHOJIOTHH

B nanHOM Ki1acce BeylIMMH METO/IaMU 00yUeHUs IPEIAMETY SABISAIOTCSA: 00bACHUTEIbHO-UILTIOCTPATUBHBIN U PENPOAYKTUBHBIN, XOTS UCIOJIb3YETCS] M YACTUYHO-
MOUCKOBBINA. Ha ypokax MCIIOJIb3YIOTCS SJIEMEHTHI CIEAYIOIUX TEXHOJIOTUI: IMYHOCTHO -OpUEHTUPOBAHHOE 00y4YeHHe, 00yUeHHE C IPUMEHEHUEM OITOPHBIX CXEM,
HKT, npoekTHast 1eATEIBbHOCTD.

Hcnonb3yrores cneayromue GopMbl 00ydeHus . yueOHbIe 3aHATHS, IKCKYPCUH, HAOII0I€HUS, ONBITHI, SKCIIEPUMEHTHI, paboTa ¢ yueOHOH U JOMOJTHUTEIbHON
JUTEepaTypol, aHaIU3, MOHUTOPHUHT, UCCIIeoBaTeIbCKask paboTa, mpe3eHTanus. OnpeneaeHHOe MECTO B OBJIAJIEHUU IaHHBIM KYPCOM OTBOJUTCS] CAMOCTOSITEIIbHOM
paboTe: MOAroTOBKA TBOPUECKUX padoT, COOOIIEHUH, pedepaToB.

®opMbI NPOMEKYTOYHON U HTOTOBOM aTTEeCTALIMH

[TpomerxyTouHas arTecTanus NpoOBOJUTCS B popMe:

- TECTOB;-KOHTPOJIbHBIX;

- CaMOCTOATENbHBIX PadoT;

- IPAKTUYECKHX;- TBOPYECKUX PadOT.



VYyamuecst npoxXoasT UTOroOBYIO aTrrectaiuto — B Buse ['MA.
Y4eOHo — MeTOAMYECKOE 0OOecriedeHne
Ob6yuenue Benércs no yueouuky O.C.I'abpuensn «Xumus 9 Kiaaccy», KOTOPbIN COCTaBISIET eAUHYI0 JTUHUIO YYEOHUKOB, COOTBETCTBYET (heepaabHOMY
rOCyIapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHapTa BTOPOTO MOKOJICHHs 0230BOTO YPOBHS U peanu3yeT aBTopckyro nporpammy O.C.I'abpuensiaa( 2012r.)
1.IlpumepHas nmporpaMMa OCHOBHOTO 00IIIero 00pa3oBaHus 10 XUMHUH (0a30BBIN YPOBEHB);
2.ABtopckas mporpamma O.C.I'abpuensiaa, cooTBercTByomas @enepaibHoMy ['ocynapcTBEeHHOMY 00pa30BaTEIbHOMY CTaHIAPTy OCHOBHOTO OOIIETro
oOpa3oBaHus M J0ONyIIeHHass MUHUCTEpCTBOM 00pa3oBanus U Hayku Poccutickoit @eneparuu (O.C.I"abpuensa [Iporpamma kypca xumun 115 8-9 kiiaccoB
obmeoOpaszoBarenbHbIX yupexaenuii / O.C.I'abpuensa. — M.: [poda, 2012r.).
3.1 abpuensn O. C., Ocmpoymos . I'. HactonpHas kHUTA yuuTens. Xumus. 9 k 1.: Mertoaudeckoe nocooue. — M.: Ipoda, 2010r
4. Xumus. 9 k 11.: KontponsHbie u npoBepounbie padotsl kK yueonuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensy, [1. H. bepe3kun, A. A. YmakoBa u 1p. —
M.: Ipocda, 2009r.
S.I'abpuenan O. C., Ocmpoymosg U. I'. U3yuaem xumuio B 9 k 11.: lugaktudyeckue marepuansl. — M.: briuk mmoc, 2009r.
6.7 abpuenan O. C., Hwykosa A. B. Pabouas tetpans. 9 k 1. K yue6unuky O. C. I'abpuensana «Xumus. 9». — M.: [Ipoda, 2012r.
7.Tabpuensn O. C., Bockobotinuxosa H. I1. Xumus B Tectax, 3aaadax, ymnpaxHeHusx. 8— 9 ki — M.: Ipoda, 2009r.
Hcnonb30BaHue AJIEKTPOHHBIX CPEICTB 00YUEHHUS MTO3BOJISIIOT:
® AKTUBU3UPOBATH JIEATEIHLHOCTH OOYYAIOUINXCS, TOTyYaTh 00Jiee BEICOKME KaueCTBEHHBIE PE3YIbTaThl O0yUESHHS,;
e 1pu noaroroske k EI'D obecnieunBaTh caMOCTOATEIBHOCTD B OBJIAJICHUH COIEPKAHUEM Kypca .
e (dopmupoBarh UKT - KOMIETEHTHOCTH, CIOCOOCTBYIONIYIO YCIIEIIHOCTH B Y4€OHOU AEATEIBHOCTH;
e (Qopmuposats YV/I;
3. [lnanupyemble pe3y/bTaThl H3yYeHHUSs MPeIMeTa
[Ipu n3yueHnn XMMHUK B OCHOBHOM IITKOJIE 00€CTIEUNBACTCS JJOCTIKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX PE3YJIbTATOB.
JInyHoCTHBIE:
e B IICHHOCTHO-OPUEHTAIIMOHHON cpepe — UyBCTBO FOPAOCTH 32 POCCUICKYIO XUMUYECKYIO HayKy, TyMaHN3M, OTHOUIEHHE K TPYy, LEIeYCTPEMIICHHOCTb;
e (opMupoBaHHE IEHHOCTH 3/I0POBOT0 M O€30MacCHOr0 00pasa >KU3HM; YCBOSHHE MPABUI UHAMBHYaIbHOIO M KOJJIEKTUBHOTO 0€30MacHOTO MOBE/ICHUS B
Ype3BBIYANHBIX CUTYAIHSIX, YTPOKAIOIINX KHU3HHU U 3[J0POBBIO JTFOICH;
e B TPYZIOBOH chepe — roTOBHOCTh K OCO3HAaHHOMY BbIOOpY JasibHei el 00pa3oBaTenbHOM TpaeKTopuy;
e B II03HABATEIbHON (KOTHUTUBHOMN, HHTENIEKTYyaJIbHOM) chepe — yMeHue yIpaBiIsiTh CBOEH MO3HABATEIbHOU €S TEIbHOCTBIO.
e (hopMupoBaHHE OCHOB 3KOJIOTUYECKOH KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOT'O MBIIIJICHHS, PAa3BUTHE OIBITA 3KOJIOTMYECKH
OPHEHTUPOBAHHOH pe(IIeKCHBHO-OIICHOYHOW U MIPAKTHUECKON S TETHPHOCTH B )KU3HEHHBIX CUTYAIUIX;
MeTranpeamMerHbie:
e YMEHHE CAMOCTOSTEIHHO ONPEJENATh LN CBOEro o0yueHus, CTaBUTh U (POpMyJIMPOBATh JUIsl ce0s1 HOBBIE 3a7au B yu€Oe U Mo3HaBaTEIbHOU
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MO3HABATENHHOMN JAESITEIbHOCTH;
e YMEHHE CAMOCTOSTEIbHO IJIAaHUPOBATh IYTH TOCTH)KEHUS 1eJIeH, B TOM YHCIie albTepHAaTUBHbIE, OCO3HAHHO BBIOMpATh Harboee 3heKTUBHBIE CTTIOCOOBI
pelieHrs yueOHbIX 1 MO3HABATENbHBIX 33/1a4;



YMEHHUE COOTHOCUTH CBOU JIEUCTBHUS C INIAHUPYEMBIMH PE3YIbTATAMU, OCYLIECTBISATH KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLIECCE JOCTUKEHHUS PE3YJIbTaTa,
OTpEeIEATh CIIOCOOBI IEUCTBUI B paMKax MPE/JIOKEHHBIX YCIOBHHN M TpeOOBaHUHN, KOPPEKTUPOBATH CBOU JICHCTBHS B COOTBETCTBUU C M3MEHSIOIICHCS
CUTYyalLlUEH;

yMEHHE OIICHUBATh NMPABUJILHOCTh BHITIOJIHCHUS YUeOHOM 3a/1auu, COOCTBEHHBIC BO3MOYKHOCTH €€ pelIeHus;

BIIQJICHHE OCHOBAMHU CAaMOKOHTPOJISl, CAMOOIICHKH, IPUHSATHS PEHICHUI U OCYIIECTBICHHS OCO3HAHHOTO BEIOOPA B YU€OHOM U MO3HABATEIHHON
JIeSITEILHOCTH;

YMEHHE ONPECIISTh MOHSATHS, CO3/IaBaTh 0O0OOIICHMSI, YCTAHABIUBATh aHAIOTHH, KIACCH(PHUITUPOBATH, CAMOCTOSTEIHHO BEIOUPATh OCHOBAHHMS U KPUTEPUU
JUTsl KJIacCU(UKAITMH, YCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD JIOTHYECKOE PACCYKIECHUE, YMO3aKIOUYeHHE (MHIYKTUBHOE, ICIYKTUBHOE U
10 aHAJIOTUH) U JIeTIaTh BBIBOJIbL;

YMEHHUE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BBIBATh 3HAKH U CUMBOJIBI, MOJICIH M CXEMBI ISl pEIICHUsI yUeOHBIX U MTO3HABATEIbHBIX 33]1a4;

YMEHHE OpPTraHU30BbIBaTh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JCSITEILHOCTh C YUUTEIEM U CBEPCTHUKAMHU; pa0OTaTh MHAUBUIYAILHO U B TPYIIIE:
HAXOJUTh 00Illee pelIeHHe U pa3peiiaTh KOH(PIUKTH Ha OCHOBE COTJIaCOBAaHUSA MO3UIUH U yuéTa HHTEpECOB; POPMYINPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHECHUC;

YMEHHE OCO3HAHHO HCIIOIb30BaTh PEUYEBBIC CPEJCTBA B COOTBETCTBUH C 3a/1a4eii KOMMYHHUKAIIUU JIJIs1 BRIPQKEHUS CBOMX YYBCTB, MbICIIEH U MOTPEOHOCTEH;
IJIAHUPOBAHUSA U PETYJIALIMU CBOEH NESITENbHOCTH; BIaJCHUE YCTHOM U MUCbMEHHOM peUbl0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

(dbopMUpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIOJIb30BaHUS WH(OPMALIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUI;

(hopMHPOBAaHHE U PA3BUTHE SKOJIOTHICCKOTO MBIINUICHHSI, YMEHHUE PUMEHSTH €T0 B IO3HABATEIHHONW, KOMMYHHUKATUBHOM, COIMATBHON MTPAKTHKE H
po¢eCCUOHAITBHONW OPUCHTAITHH.

OpraHU30BBIBATH Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUYUTEIEM U CBEPCTHUKAMU; pad0TaTh MHAUBUIYAJIBHO U B TPYIIIE: HAXOIUTh
o01iee peieHre 1 pa3peniarb KOHMINKTH HA OCHOBE COTJIACOBAHMS MO3ULIUNA U yu€Ta UHTEpPEeCcOB; (OPMYITHPOBATh, ApTYMEHTHPOBATh U OTCTAUBATh CBOE
MHCHIUE;

YMEHHE OCO3HAHHO HCIIOIh30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUH C 3a/la4eii KOMMYHHKAIIUU JIJIs1 BRIPQKEHUS CBOMX YYBCTB, MBICIIEH U OTPEOHOCTEH;
IJTAHUPOBAHUSA U PETYJIALIMU CBOEH NESITENbHOCTH; BIaJE€HUE YCTHOM U MUCbMEHHOM pEeYbl0, MOHOJIOTUYECKON KOHTEKCTHOM PEYbIo;

(dbopMUpOBaHNE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

(hopMHUpPOBaHKE U PA3BUTHE IKOJIOTHIECKOTO MBIIIJIEHUS, yMEHUE TPUMEHSTh €r0 B MO3HABATEIHbHON, KOMMYHUKATHBHOM, COIIMAIbHOM MPAKTUKE U
npodeccnoHaNbHON OpUEeHTAIUH.

[Ipeamernsbie:
1.B no3naBaresibHOI cepe:

AaBaTb OIPCACICHUA U3YUCHHBIX MOHATUMN: «XHUMUYECKHMN QJICMECHT», «aTOM», «HOH», KMOJICKYJIa», KIIPOCTBIC U CIIOKHBIC BEIICCTBA», «BCIICCTBOY,
XHUMHUYCCKada (bopMlea», «OTHOCHUTCJIbHAA aTOMHAA MacCa», KOTHOCUTCIIbHAA MOJICKYJISIpHAA MacCa», «BaAJICHTHOCTB», KCTCIICHb OKHUCJICHUS,
CKpHUCTATINTMYECKas PEIICTKA», «KOKCUAbI», KKUCIIOTHI», «KOCHOBAHHA», KCOJIN, «aM(bOTepHOCTB», «CKUHAOUKATOP», ((HepI/IO}II/I‘—IeCKI/Iﬁ 3aKOH», «KIIE€PHUOANICCKAA
Ta6JII/II_Ia>), «HU30TOIBD», «KXUMHUYCCKAA CBA3b», «IJICKTPOOTPUHATCIIBHOCTDY, «XUMHUUCCKAA PCAKIIUA», «XUMHUYCCKOC YPABHCHUCY), KTCHCTUUYCCKAA CBA3b),
«OKHCJIICHHUE», «BOCCTAHOBJICHUE)», «QJICKTPOJIUTHYUCCKAA JUCCOoOUAUA», KCKOPOCTh XUMHYIECKOMN PEAKIIUN»;

OnmucCaTh JEMOHCTPALIMOHHBIC U CAMOCTOATCIIbHO IMTPOBCACHHLIC XUMHUYCCKUC OKCIICPUMCHTBI;



® OIHUCHIBATh U pa3iIMyaTh U3yUYEHHBIE KJIACChl HEOPIraHUUECKUX COEAUHEHUMN, IIPOCTHIE U CJIOKHBIE BEILIECTBA, XUMUYECKHE PEAKLIUU;
® KJIaCCH(PHUIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS;
e JieNaTh BHIBOJBI U YMO3AKIIOUEHUS U3 HAOIIOEHHH, N3YUEHHBIX XUMHUUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUCHHBIX BEIIECTB IO
aHAJIOTUU CO CBOMCTBAMU H3yYCHHBIX;
® CTPYKTYypHpPOBaTh M3YUYEHHBIH MaTepHUal U XUMUYECKYIO HH()OPMAIIHIO, TOTYYSCHHYIO U3 IPYTUX HCTOYHHUKOB;
® MOJEIUPOBAaTh CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 epHO0B, CTPOEHUE MPOCTHIX MOJIEKYIT,
2.B 1eHHOCTHO — OpMEeHTAIIMOHHOM cdepe:
® aHATM3HMPOBATHh U OLICHHWBATH MOCIEACTBHUS JIJIsl OKpPY>KaIOIIei cpeibl ObITOBON U MPON3BOACTBEHHOM I€ATEILHOCTH YEJI0BEKa, CBSI3aHHOM ¢ epepadoTKoN
BEIIECTB;
3. B TpynoBoii cepe:
® TPOBOJUTH XMMHUYECKUN IKCIIEPUMEHT;
4. B cdepe 0e30aCHOCTH KU3HEAEATEILHOCTH:
® 3HAThH ONACHBIC BEIIECTBA, YMETh 0OpAIIATHCS C HUMH.

BbinmyckHUK HayuuTCS:

* OIMCBIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, FA3000pa3HbIX BELIECTB, BBIACISAA UX CYIIECTBEHHbIC IPU3HAKY;

* XapaKTEepU30BaTh BEIIECTBA I10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH IPUYMHHO-CIICICTBEHHBIC CBA3U MEXAY JaHHBIMU XAPAKTEPUCTUKAMU
BELIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI «aTOM», «MOJIEKYJIa», «XUMUUYECKUI JIEMEHT», «IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBOY,
«BAJICHTHOCTB), UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMHUYECKUX (POPMYIT M CYIITHOCTh XUMHUECKUX PEAKIUI C TOMOIIBIO XMMUYECKUX YPaBHEHUH;

* BBIYUCJIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEIIECTB, a TAKKE MACCOBYIO JIOJIF0 XMMUYECKOTO JIEMEHTA B COCUHEHUAX IS OLEHKH MX
IIPaKTUYECKON 3HAYMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHCIIOTBI, COJIU;

* KJ1acCU(hUIMPOBATH OKCHJIbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTAaBY;

* [10JIb30BaThCs TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMUYECKON NOCY10M;

* IPOBOJIUTH HECIIOXKHbIE XMMUYECKHE OTIBITHI U HAOII0I€HUS 32 U3MEHEHUSIMH CBOMCTB BEIIECTB B MPOLIECCE UX MPEBpalleHuil; cOOII0AaTh MpaBuila TEXHUKU
0€30MMacHOCTH MPH NMPOBEICHNUN HAOIIOJEHUH U OTIBITOB;

* pa3In4aTh HKCIEPUMEHTAIBHO KMCIOTHI U MENOUH, MOJIb3YSICh HHAMKATOPAMH; OCO3HAaBaTh HEOOXOJMMOCTb COOIIOIEHUS Mep 0€30MacHOCTH NMPH 0OPAILEHNH C
KHCJIOTaMU U IIEJI0YaMH.

* pacKpbIBaTh CMBICI Nepuogudeckoro 3akona /. . Menzeneesa;

* OIIMCBIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CHCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SAJI€P U PACIPEACIICHUE YUCIIA DJIEKTPOHOB 110 2JIEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKHUX JIEMEHTOB MAJIbIX IIEPHOI0B
MIEPUOTUYECKON CHCTEMBI, a TAKXKE KaJIus U KaJbLUs;

* pa3yM4yaTh BUJbI XUMUYECKOU CBS3U: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO HEIIOJISPHYIO U METAJNINYECKYIO;



* M300paXkaTh JEKTPOHHO-UOHHBIC (DOPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKIMH CBSI3IMU Pa3HOTO BU/IA;

* BBISIBJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAITUNYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANTNYECKHUX;

* XapaKTepU30BaTh XMMUYECKHE AIIEMEHTHI U UX COCAMHEHUS Ha OCHOBE ITOJIOKEHHSI SJIEMEHTOB B TIEPHOJMUECKOM CUCTEME M OCOOCHHOCTEH CTPOCHHUS X aTOMOB;
* XapaKTepu30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAYCHHE MIEPUOINYECKOr0 3aKOHa U MEPUOANUECKON crucTeMbl XxuMudeckux anemenToB J[. Y. Menneneena;
* 00BSCHATH CyTh XUMHUYECKHUX TPOIECCOB U UX MPUHIMITUATHLHOE OTIUYHE OT (PU3UIECKHX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLInid;

* yCTAHABJIMBATh MPUHAUICKHOCTh XUMHUECKOW PEAKLIUHU K ONPEAeIEHHOMY THITY 110 OJHOMY U3 KIacCU(UKAITMOHHBIX MPU3HAKOB: 1) [0 YHCITy ¥ COCTaBY
MCXOJIHBIX BEIIECTB U MPOAYKTOB peakluu (peakiu COeIMHEHUS, Pa3IOKeHUs, 3aMEeIIeHNUs 1 00MeHa); 2) 10 BBACICHUIO WIH MOTJIOMEHHUIO TeIUIOTHI (PeaKuu
9K30TEePMHUUECKHUE U SHIOTEPMHUUECKHE); 3) O U3MEHEHUIO CTENIEHEH OKUCICHUS! XUMUYECKUX 3JIEMEHTOB (PEaKIMU OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE); 4) 10
oOpaTuMOCTH TIporiecca (peakiuu 00paTUMbIE U HEOOpaTHUMBIE);

* COCTaBJIATh yPaBHEHHUS AIICKTPOIUTUIECCKON TUCCOIMALIMYU KUCIIOT, IIEJI0YeH, COJICH; TIOTHbBIE U COKpAIEHHBIC HOHHBIE YpaBHEHUS peakiiii oOOMeHa; ypaBHEHHS
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX PEAKIHil;

* IPOrHO3UPOBATH MPOAYKTHI XMMUYECKHUX PEaKIHii 1o (hopMyaamM/Ha3BaHUSAM UCXOIHBIX BEIIECTB; ONMPEACISATh UCXOIHBIE BEIIECTBA IO (popMyiam/Ha3BaHUAM
MIPOJYKTOB PEAKIUU;

* COCTaBJIATh yPaBHEHUS PEAKIN, COOTBETCTBYIOIINX MTOCIEI0BATEILHOCTH («IIETIOYKEY) MPEBPAIICHU HEOPTaHWUYECKHUX BEIIECTB PA3INYHBIX KIIACCOB;

* BBISIBIISITH B IPOIIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUAECTEILCTBYIONINE O MPOTEKAHUN XUMHUYECKOM peakinu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBA;

* OIPEIENATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KHUCIIOT U IIeNI0Ued 0 M3MEHEHHUIO0 OKPACKU HHIMKATOPOB;

* IPOBOJINTH KAUECTBEHHBIC PEAKIINH, TOATBEPKAAIONINE HATMYNE B BOJHBIX PACTBOPAX BEIIECTB OT/ICIBHBIX HOHOB

* OIPENENITh MPUHAIC)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 U3yUEHHBIX KJIACCOB/TPYIIT: METAJUIbl 1 HEMETAaJIIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, COJIH;
* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSIM;

* ONpE/ENATh BaJIGHTHOCTh U CTETIEHb OKUCIIEHHUS JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYITHl HEOPTAHMUYECKIX COSAMHEHUH 10 BaJICHTHOCTSIM M CTETICHSIM OKHCJICHHUS DJIEMEHTOB, a TAK)KE 3apsaM HOHOB, YKa3aHHBIM B TaOJHIIE
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUH U COJIEH;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUST (PU3NIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METAIJIOB M HEMETAJUIOB) M MX BBICIINX OKCHJIOB,
00pa30BaHHBIX TEMEHTAMHU BTOPOTO M TPETHET0 MEPHOOB;

* HA3bIBATh OOIINE XUMUYECKHE CBOMCTBA, XapaKTePHBIE JIJIsl TPYIIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE I KaKJOTO U3 KIaCCOB HEOPTAHUYECKUX BEIIECTB: KUCIOT, OCHOBaHUI, COJeH;

* IPUBOANTH TPUMEPHI PEAKIINH, IIOATBEPKIAFOIINX XHMUYECKHE CBOWCTBA HEOPTAHWYECKHUX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHHUH U COJIEH;

* OIPEIENATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEh B OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKITUSIX;

* COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIN OaaHC (U M3YUEHHBIX PEAKIINiA) 10 MPEII0KESHHBIM CXeMaM PEaKIIHii;

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

Boinycknuk nonyuum 603M03#CHOCHIb HAYYUMBCA:

* 2PAMOMHO 0OPAUAMBCL C BEUECBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUS NPABUL IKOJO2UYECKU DE30NACHO20 NOBEOeHUsl 8 OKPYIcarouell npupooHol cpeoe;

* NOHUMAMb CMBICTL U He0OX00UMOCb COONI0OeHUs. NPeONUCAHU, NPediazaemblX 8 UHCMPYKYUSIX NO UCHOIb308AHUIO IEKAPCME, CPeOCms ObIMOBOU XUMUU U Op.;



* UCNONIL308aMb NPUOOPEMEHHDBIE KNTOYeBble KOMNEMEHMHOCU NPU 8bINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8 N0 U3VHUEHUIO C8OUCME, CNOCOO08 NOIYYeHUs U
PACNoO3HABAHUSL 8eUieCm8;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS CPEOCMBa YCIMHOU U NUCbMEHHOU KOMMYHUKAYUY Npu pabome ¢ mekCmamu y4eOHuKa u
O00NOIHUMENbHOU TUMepamypotl, CHPABOUHbIMU MAOIUYAMU, NPOABIAMb 20MOBHOCb K YBANCEHUIO UHOU MOYKU 3PEHUS NPU 00CYHCOeHUU Pe3YTbmAam o8
8bINOIHEHHOU pabOmbl,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBaX U XUMULECKUX NPOYeccax, KpUmu4ecky OmHOCUmMbCs K NCeB0OHAYYHOU UHGopMayuu, Hedobpoco8ecmuol
pekaame, Kacaoujenucs UCNoIb308aAHUSA PA3TUYHBIX GeUleCE.

* 0CO3HABAMb 3HAYUEHUE MeOPemU4ecKUX 3HaAHULL 01 NPAKMUYECKOU 0eamelbHOCMU Yelo8eKd,

* OnUCHIBAMb U3VUEHHbIE 00BEKMbl KAK CUCTNEMbl, NPUMEHSS I02UKY CUCTNEMHO20 aHANU3A;

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCHAX NEPUOOUUECKOU CUCTNEMbL XUMUUECKUX 2TIeMEHMO8 01 00bACHEHUS. U NPe08UOEHUS CEOLUCTNE KOHKDEMHbBIX 8eUieCms,
* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM Y2y ONeHUsl 3HAHUTL 00 UCMOPUU CMAHOBIeHU XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuoouUYecKo20 3aKOHA KAK 00H020 U3 BANCHEIUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSIX HAVKU U TMEeXHUKU.

* cocmasnsims MOJEKYIAPHbIE U NOJHbIE UOHHbLE YPABGHEHUSL NO COKPAUJEHHBIM UOHHBIM YPABHEHUSIM,

* NPUBOOUMb NPUMEPLL PeaKyutl, NOOMBEPAHCOAIOUUX CYULECTNBOBAHUE 83AUMOCEA3U MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUleCne;

* IPOCHO3UPOBAMb PE3VIbIMAMbL 8030€UCMEUSL PA3IUYHBIX PAKMOPOS HA USMEHEHUe CKOPOCTU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb PE3VIbMAmMbl 86030€UCMBUsL PA3IUYHBIX DAKMOPO8 HA CMelUjeHUe XUMUYEeCK020 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUjeC8 Ha OCHOBE UX COCMABA U CMPOCHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCMb Beuyecmea NPOosEIAMb OKUCIUMENbHbIE WU 80CCHAHOBUMETIbHBLE C8OUCMBA C YUEMOM cmeneHeli OKUCIeHUs JIeMeHmo8,
BX00AUUX 8 €20 COCMAB,

* BbIAGIIAMb CYUWECBOBAHUE 2EHEMUUECKOU 83AUMOCEA3U MeNCOY Beuecm8amu 8 psioy: NPOCmoe euecms — OKCUO — 2UOPOKCUO — COJlb,

* 0p2anU308b186aMb, NPOBOOUMb YYUEHUUECKUEe NPOEKMbL NO UCCAEO08AHUIO CEOUCTE 8eUjeCE, UMEIOWUX BANCHOE NPAKMUYECKOe 3HAYEHUe.



KJ1acc 9

4.Y4eOHO-TeMaTHYEeCKNH MJIaH

KOJIMYECTBO 4acoB: Bcero 68
TUTAHOBBIX
MPAKTUYECKHUX U J1a00paTOpHBIX paboT 6

yueOnnk xumus 9 knacc ["abpuensn O.C. MockBa
Ha3BaHHE, aBTOP, U3ATEIbCTBO, FOJ]

KOHTPOJIbHBIX YPOKOB 4

; B HEJIENIIO 2

METAJIOB.
3.Ilpaktuueckas Ne3 DKCrepuMEHTAIbHBIE 3a/1a4U Ha
pacro3HaBaHUE U TIOJYYCHHUE BEIIECTB

Ne | HaumenoBanue tem KonuuectBo | B Tom unce:
Ypoxkos KOHTPOJIbHBIC paOOTHl M MPAKTHYECKUE KT
3aHATHUSA (yKa3aTh BXOJHYIO, IIOJIYT0/10BYIO, HTOIOBYIO), IPOEKTHI
(Ha3BaHMe yKa3aTh)
1. | Beenenne. O0mas 1.Bxo1HO#M KOHTPOJIb
XapPAKTEPUCTUKA XUMUYECKHAX 2.IIpoekt «buorpadus [I.11. Menneneesa.»
AJIEMEHTOB U XUMUYECKHUX 13 10 3.KonrponsHas padora no Teme: «llepuoanyeckas cucrema J{. 1.
peakuui. [lepuoguueckuil MenneneeBa» 4
3aKkoH U llepuoanyeckas
CHUCTEMA XMMHYECKHUX
anemeHnToB JI.1. Meneneena.
2.| Metais 18 15 1.xoHTpONBas paboTa
«MeTamb».
2.IIpoekt «Bek MenHblIi, OpoH30BBIH, xKene3Hblity.  3.Ilomyronoass
KOHTpOJIbHas paboTa.
[Ipaxtikym 1.[1o reme 3 1.ITpakTnueckas Nel Ocy1ecTBiIeHHE LIETIOYEK ITPEBPAILICHHS.
3. | «Meramub» 2.IIpaxtnyeckas Ne2 ITonyyenue u CBOMCTBA COCAMHEHUN




Hewmeramel.

28

23

1.KonTpomnbHas o Teme: «Hemeranns»
2.IIpoext «HemeTamibl U 310pOBbE YEIIOBEKA»

15

1.IIpaktuueckas Ne4 OKcrnepuMEHTANIbHBIE 3a/1a4U 110 TEME:
«[loarpymra kuciopoia»

2.IIpatnueckasNe5

DKcIepUMEHTaIbHbIC 3aa4M MO Terndeckasi Neb [Tonyuenue

,COOMpaHKe ¥ PaclO3HABaHUE Tra30B.

O0001eHre 3HaHUH 110
XUMUH 32 KypC OCHOBHOM
mkoubl. ITogroroska x I'ma

1.1toroBast KOHTpOJBHAs paboTa.
2.KontposnpHas no Teme: Pemenue 3aau.

UTOro

68

52

16

32




5.Conepxkanue Tem yueOHOro npeamera (Tadauna)
B JranHO# IporpamMMe oTpaskeHsl Bee coseprkarensabie 0ioku, onpeneneaasie PI'OC O00. HanMeHoBaHHS pa3ieioB U TEM OTPAXKAIOT CYTh OCHOBHOI'O

CoACpKKaHUsA V‘Ie6HOFO npeaMeTa «XHUMHUSI», HO HE IOBTOPSIOT 6VKBaJ'II>HO d)ODMVJ'II/IDOBKI/I O6D&30B3TCJ'IBHOFO Crangapra

IIpumepHBbIe TEMBI,

Yucio yacoB

OcHOBHOE cojiepKaHue M0 TeMaM

XapakTeprucTUKa OCHOBHBIX BUIOB

anemenToB /l. U.
Mengeneena (13 u)

MpU3HAKAM: «UHUCJIO M COCTaB pearupyronx u o0pa3yomuxcs
BEIIIECTBY, «TEIIOBOM 3(PPeKT», «HarpaBleHNe», <U3MEHEHUE CTeNeHen
OKHCJIEHHS JIEMEHTOB, 00pa3yIOLIUX pearupyrolue BemecTBay,
«hazay, «cronp30BaHue KaTtanuzaropay. [loHsTHe o ckopocTu
XUMUYECKON peakun. PakTopsl, BAUAIOIMINE HA CKOPOCTh XUMHUYECKUX
peakuuii. KatanuzaTops! u katanus. MTHruOUTopel. AHTHOKCHIAHTBHI.
JeMoHcTpanmu.

Paznuunsle popmsl Tabnuiel 1. . MenneneeBa. Monenu aToMOB
asieMeHTOB 1—3-r0 mepuo1oB. Moens CTpOSHHS 3¢MHOTO Iapa
(momepeuHslii pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKIIUU OT
MIPUPO/IbI PEArUPYIOLINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKuyu OT KOHIIEHTPALMH PEarupyoInX BEIECTB. 3aBUCHMOCTb
CKOPOCTH XMMHYECKOW PEaKIUK OT TUIOAJAN COTPUKOCHOBEHHUS
pearupyonux BemecTB («KUISIUN cloi»). 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIMH OT TEMIEPATYPBI pEarupyroInX

BXOJSILINE B OTBOJUMBIX JESTEIIbHOCTH  y4daluXcs

pasnen Ha JTaHHBIN

IIPOrPaMMBI pasgen

1. Benenue. XapakTepHucTUKa JIEMEHTA 110 ero noJjiokeHuto B [leproanueckoit IIpenmMeTHbIE pe3yabTaThl 00y4YEeHUS
O0mas cucteMe xuMmmudeckux sneMmeHToB /. 1. MenaeneeBa. CBolicTBa VYyamuiicsi 10J’KEH YMETh:

XapaKTEepPUCTHKA OKCHJIOB, KUCJIOT, OCHOBaHHI U COJIel B CBETE TEOpUU UCII0JIb30BaTh IIPU XapaKTEPUCTUKE
XUMHYECKHUX 13 INEKTPOJIMTUYECKON TUCCOLUALMU U OKUCIICHUS-BOCCTAHOBIICHUSI. IIPEBPALCHUN BELLIECTB IIOHATHUSA:
JJIEMEHTOB H [TonsiTve 0 MepeXoHbIX FTEMEHTAX. «XUMHUYECKas peaklus», «peakun
XUMHYECKHUX AmoportepHoCTb. ['eHeTHUECKHI Psii HEPEeXOAHOTO IEMEHTA. COECUHEHUSY, «PEAKLIUHU PA3II0KEHUA,
peakuuil. Ilepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMU4YECKUX «peakuuu oOMeHay, «Peakliuy 3aMeLICHU,
[Tepuognueckuii anemeHToB /. 1. MenneneeBa. Xumudeckasi OpraHu3anus KUBOU 1 «peaKLuu HEUTpanu3anumn»,

3aKOH U HEXUBOU IPUPObI. XMMHUUYECKHM COCTaB s/1pa, MAHTUHU U 3€MHOM KOPBIL. | «OK30TEPMHUYECKUE PEAKLIUNY,
[Tepuognueckas XVMHYECKHUE DJIEMEHTHI B KJIETKAX KUBBIX OpPraHu3MoB. Makpo- u «QHJIOTEPMHUECKUE PEaKIL», «0OOpaTUMbIE
cucreMa MUKpO3JeMeHTbl. O000I1IEHNE CBEIEHUN O XUMHUECKUX peakumny, «<HeoOpaTuMBbIE pEeaKIIuny,
XUMHYECKHUX peakuusax. Knaccudukanuus XuMu4eckux peakiuii o pa3audyHbIM «OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIE

peaKIMmny, «KrOMOTEHHBIC PEAKIIUN,
«TETEPOTEHHBIE PEAKIUNY, «KATaJTUTUUECKUE
peaKINmNy, «KHEKATATUTHIECKUE PEAKIIUN,
«TeTI0BOM 3P PEeKT XMMHUECKON

PEaKINMY, «CKOPOCTh XUMUYECKOM peaKIum,
«KaTanu3aropy;

XapaKTepu30BaTh XUMUIECKHUE dJIEMEHTHI 1—3-
r'0 MEePUOJIOB 0 UX MOJOKEHUIO B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB J[. M. Menneneena:

XUMHYECKUN 3HAK, OPSIIKOBBIA HOMED,
Mepuo, rpymnmna, HoJArpyrra,

OTHOCHUTEJIbHASI aTOMHAsl Macca, CTPOCHHUE
aToma (3aps s1pa, YACao MPOTOHOB U
HEUTPOHOB B siipe, 0011ee YHCIIO JICKTPOHOB,




BEIECTB. [ OMOr€HHBIN U reTepOreHHbIN KaTtanu3bl. DepMeHTaTUBHBIN
karanus. HrubupoBanue.

JlaGopaTopHbI€ OMBITHI.

1. [ToryueHnue rugpoKcHUIa [IMHKA U UCCIIEI0BAaHUE €TO CBOMCTB.
2.Mopaenupoanue nocrpoenus [leproauyeckoit CUCTEMbI XUMUUYECKHUX
snemeHTOB 1. Y. MenaeneeBa. 3. 3aMeIeHHE KeJIe30M MEIU B
pactBope cynbdara meau (II). 4. 3aBUCIMOCTH CKOPOCTH XUMUYECKOU
peaKkuu OT IPUPOJIbI pEarupyrounX BEelIeCTB Ha pUMepe
B3aMMOJIEHCTBUS KUCIIOT C METaJlJIaMHU.

5. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKON peakIMy OT KOHLEHTPALUU
pearupymroIuux BEeECTB Ha IPUMEPE B3aUMOJEHCTBUS LIMHKA C COJITHOMN
KHUCIIOTOM pa3NTu4YHON KOHIIEHTPAIIHH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peaKkIMU OT IJIOIAAH
CONPUKOCHOBEHHMSI pearupyronux BemecTs. 7. MoaenupoBaHue
KUIISIIETO €105». 8. 3aBUCUMOCTbh CKOPOCTH XMMHUUYECKOM peakliMK OT
TEMIEPATyphl pearupyrouX BEIIeCTB Ha MPUMEPE B3aUMOICHCTBUS
okcuna meau (11) ¢ pacTBopoM cepHOI KUCTOTHI Pa3IMYHON
Temreparypsl. 9. Paznoxenue nepokcuaa BOA0OPOAa C TOMOIIbIO
okcuna mapranna (IV) u karanassl. 10. OOHapyxeHue KaTanassl B
HEKOTOPBIX MUILEBIX MpoaykTax. 11. MHrubupoanue B3auMoIeiiCTBUS
KHCJIOT C METAJUIAMU YPOTPOIIMHOM.

[TpeameTrHble pe3ynbTaThl 00ydeHUs

VYyamuiics J0JKEH YMETh:

MCII0JIb30BaTh IIPU XapaKTEPUCTHUKE MPEBPAILEHUN BEIIECTB TOHATHS:
«XUMHUYECKasi peaklns», «PeaKuu COSIUHEHUS», «PEaKIIUN
Pa3JIOKEHUSN», «PEAKIIUN OOMEHay, «PEaKIMH 3aMEIICHU», «PEAKIINU
HEUTpaIu3anumny, «9K30TePMHUUECKHE PEaKIIUN», «3HI0TEPMUUECKHE
peaKIMuny», «0OpaTUMbIE PEaKIIUNY, «KHEOOpPATUMbIE PEAKIIUNY,
«OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN», «KTOMOT'€HHbIE
peaKuum», «reTepPOreHHBIE PEAKLIUN», «KaTAIUTUYECKUE

peaKumy, «HeKaTATUTHYECKUE PEaKun», «TerI0BON AP ekt
XUMHYECKON PEAKIINN», «CKOPOCTh XUMUYECKON pEaKLIUn»,
«KaTaIu3aTopy»; XapakTepU30BaTh XUMHUECKUE FITEMEHTHI 1—3-T0
NEPUOOB I0 UX MOJ0XKeHUIO0 B [leproanueckoi cucreMe XUMUUECKUX
anemeHToB JI. M. MenaeneeBa: XUMHUYECKUI 3HAK, TIOPSAIKOBBIA HOMED,
NEPUOJ, IPyMNIa, NOArPyNIa, OTHOCUTENbHAsI aTOMHAs Macca, CTPOCHHE

pacmpesenieHre EKTPOHOB 10
AJIEKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO,
¢dbopMyIa, Ha3BaHUE U THII BBICIIIETO

OKCHJIa ¥ THJIPOKCHU/IA, JIETYYEr0 BOJIOPOTHOTO
COCJIMHEHHUS (JIJI1 HEMETAIJIOB));
XapaKTepu30BaTh OONIME XUMUYECKHE CBOWCTBA
aM(pOTEPHBIX OKCHJIOB H

THJIPOKCHUIOB; TIPUBOJIUTH PUMEPHI PEaKIIUii,
MOATBEPKTAIOIIUX XUMHUECKHE

CBOMCTBa aM()OTEPHBIX OKCHJIOB U
THJIPOKCHJIOB;

J1aBaTh XapaKTEPUCTUKY XUMHUUECKUX PEAKIIUI
10 YUCITY ¥ COCTaBY UCXOTHBIX

BEIICCTB M MPOJYKTOB PEAKIUH; TEIUIOBOMY
a¢(dekTy; HApaBICHUIO POTCKAHUS

peaKIMK; U3MEHEHUIO CTCTICHEH OKUCIICHUS
3JIECMEHTOB; arperaTHOMY COCTOSTHUIO
MCXOJIHBIX BEIIECTB; YUACTHIO KaTaIM3aTopa;
OOBSICHSITH M IPUBOJIUTH TIPUMEPHI BIMSHUS
HEKOTOPBIX (aKTOPOB (IpUpoaa
pearupyromux BEemecTB, KOHIICHTPAITUS
BEIIIECTB, JaBJICHHE, TEMIIEpATypa,
KaTaJn3aTop, MOBEPXHOCTh COMTPHUKOCHOBEHUS
pearupyroIuux BelecTB) Ha

CKOPOCTh XUMHUYIECKUX PEAKITHIA;

HaOII0/1aTh U OMUCHIBATh YPABHEHUS PEaKIuil
MEXTy BEIIeCTBAMU C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKa
U SI3bIKA XMMUH;

MIPOBOAMTD OMBITHI, TOITBEPKIAIOIIIE
XUMHYECKHE CBOMCTBA aM(OTEPHBIX

OKCHJIOB U TUJIPOKCH/IOB; 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEAKITUH OT
pa3nu4YHbIX (hakTOpoB (IPUPOJIA pearHpPYIOIINX
BEIIECTB, KOHIICHTPAIIHUS BENIECTB,

JIaBJICHUE, TeMIIepaTypa, KaTaauzarop,




aToma (3apsiz siapa, YMCiIo MPOTOHOB U HEUTPOHOB B siApe, 00IIIee YHCI0
3JIEKTPOHOB, PACIPEEIEHUE TEKTPOHOB 110

AIIEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, (hOpMyJia, HA3BaHUE U THII
BBICHIET0 OKCHJIA M TMIPOKCUIA, JIETYYEero BOAOPOAHOTO COEIMHEHUS
(U1 HEMETaJIOB));XapaKTepU30BaTh OOIINE XUMHUECKUE CBOICTBA
aM(pOTEpHBIX OKCUJIOB U TUAPOKCUIOB; IPUBOAUTH IIPUMEPHI PEAKLINH,
MOJTBEPKIAIOIINX XUMHUUECKUE CBOMCTBAa aM(OTEPHBIX OKCUIOB U
THJIPOKCUIOB;JaBaTh XapaKTEPUCTUKY XUMUUECKUX PEAKLIUHI 10 YUCITY
Y COCTaBY UCXOJIHBIX BEIIECTB U MPOJAYKTOB PEAKIIMH; TETNIOBOMY

3¢ ¢dexTy; HanpaBIEHUIO IPOTEKAHUS PEAKLIUU; U3MEHEHHIO CTeIIeHeN
OKHCJIEHHS JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOAHBIX BELLIECTB;
Y4YacCTHIO KaTalau3aTopa;00bsCHATh U IPUBOAUTH IPUMEPHI BIUSHUS
HEKOTOPHIX (PaKTOPOB (MPHPOJIa pearnpyroux BEeIEeCTB,
KOHIIEHTpALUs BEIECTB, AaBJICHHUE, TEMIIEpaTypa, KaTalau3arop,
MIOBEPXHOCTh COIIPUKOCHOBEHHUS PEArupyIOLINX BELUIECTB) Ha

CKOpPOCTh XUMHYECKUX PEAKIIMIi;HA0II0]aTh U ONMCHIBATh YPaBHEHUS
peaKIMii MeX 1y BEIIECTBAMH € IIOMOIIbIO €CTECTBEHHOT'O (PYCCKOTO
WIN POJHOTO) S3bIKA U A3bIKa XUMHHU;IIPOBOIUTH OMBITHI,
MOJTBEPKIAIONINE XUMUIECKHAE CBOMCTBA aM()OTEPHBIX

OKCH/JIOB U THUJPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XUMHUECKON PEeaKLuu
OT Pa3MUYHBIX (PaKTOPOB (MPUPOJIA PEarupyIONINX BEIIECTB,
KOHIIEHTpalus BEUIECTB, JaBJICHNUE, TEMIIEpaTypa, KaTalu3arop,
MOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyroumx BEeIECTB).

MIOBEPXHOCTb CONPUKOCHOBEHMSI
pearupyromux BeIecTn).
MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!
VYyamuiicst 10J’KEH YMETh.

OIIpEAEIATh LENIb YUeOHON JEeSITENIHOCTH C
MIOMOILBIO YYUTEISI U CaMOCTOSITEIBHO,
HCKaTh CPEJICTBA €€ OCYIIECTBICHHS, paboTast
110 IUIaHY, CBEPATh CBOU JEHCTBHS C LIENIBIO U
IpU HEOOXOIMMOCTH UCIIPABIIATH OIIUOKH C
[IOMOILBIO YYUTENS U CAMOCTOSTEINIBHO;
COCTaBJISATh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIENIU C BBIACICHUEM
CYLIECTBEHHbBIX XapaKTEPUCTUK 00BEKTa U
IPEJCTAaBICHUEM UX B IIPOCTPAHCTBEHHO-
rpadUUecKoi WM 3HAKOBO-CUMBOJIHYECKON
dbopme;onpenensaTh BUJIbl KiIaccu(puKaum
(ecTecTBEHHYIO M UCKYCCTBEHHYIO);
OCYLLIECTBIATh NPSMOE I€AYKTUBHOE
JI0Ka3aTeJIbCTBO.




2.MeTaJiIbl

[Tonoxxenne MmetaiioB B Ilepuoanyeckoi cucTeMe XUMHUYECKHUX
anemenTtoB [l. U.

MenpeneeBa. Meramdeckas: KpUCTaJUIMYECKasl PEILIETKA U
MeTaJlIINYeCcKast

XUMHYecKas cBs3b. O0ume puznyeckue cBoicTBa MertaioB. Cruiassl,
ux

CBOICTBA U 3HaYeHUE. XMMUYECKUE CBOWCTBA METAJIJIOB KaK
BOCCTAHOBHUTEJIICH, a

TAK)K€ B CBETE UX IOJIOKEHUS B DJIEKTPOXUMUYECKOM Py HANPSIKEHUI
MeTaiioB. Koppo3us MeTaiioB u criocoObl 00psObI ¢ Hel. MeTaluibl B
IIPUPOJIE.

O6mme cnocoObl UX MOTYYCHHUS.

OO011ast XapakTepUCTHKA LIEIOYHBIX METAJIIOB. MeTallibl B IPUPOJIE.
O6mue

cnocoObl ux noiydyeHus. Ctpoenue aromoB. lllenouynsie MeTamibl —
IIPOCThIE

BellecTBa. BaykHelMe coeIMHEHNs IEJOYHbIX METAJIIOB — OKCHIBI,
THJIPOKCHUIBI M COJU (XJIOPU/IBI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOWCTBA U

IIPUMEHEHNE B HApOAHOM Xo3siicTBe. KanuitHble ynoOpeHus.

OO11ast XapakTepUCTHKA 3JI€MEHTOB IMTaBHOU noArpynms! 11 rpynmst.

Crtpoenue atoMoB. l1lenouno3zeMenbHbIe METAIIBI — TPOCTHIE
BEILIECTBA.
Baxneimme COCANHCHUA IICTIOYHO3EMCIIBHBIX METAJIJIOB — OKCH/BI,

TUAPOKCUABI M COH (XJIOPUIBI, KapOOHATHI, HUTPATHI, CYIb(aThl,
docdarsr), nux

CBOICTBa U MPUMEHEHNE B HAPOJHOM XO3SIHCTBE.

AFOMUHUT.

Crtpoenue aToMa, GU3NYECKUE U XUMUYECKHE CBOHCTBA MPOCTOTO
BEIIIECTBA.

CoenvHEeHUS aTIOMUHUS — OKCHUJ U THAPOKCH]I, X aM()OTEPHBIiA
XapakTep.

Baxneitime conu anmomunud. [I[puMeHenre aatoMUHNS U €70
COCTUHEHUN.

Keneso.

IIpenmeTHbIe pe3y/ibTaThl 00y4eHUs
VYyammiics 10JKEH YMETh:

MCIOJIb30BaTh IIPU XapaKTEPUCTUKE METAJIIOB
Y UX COCIMHEHUH TIOHATHS:

«METaJIbI», «PSii AKTUBHOCTU METAJLIIOBY,
«UIEIIOYHBIE METAJUIBIY,

«UIEJIOYHO3EMEIIbHBIE METAILIBI», UCIIOJIb30BATh
WX MPU XaPaKTEPUCTUKE

METaJIJIOB; 1aBaTh XapaKTEPUCTUKY
XUMHUYECKUX IJIEMEHTOB-METAJIJIOB
(LIETOYHBIX METAJIOB, MarHus, KajabIus,
ATFOMHUHUS, JKEJI€3a) TI0 UX MOJIOKEHUTO

B [leproanyeckoii cucreMe XUMHUECKUX
anemeHnToB /. 1. Menjeneena

(XuMuYecKkuil 3HaK, TOPSAKOBBIA HOMED,
MIEPHOJI, TPYIIIa, MOATPYIITIA,

OTHOCHTEIbHAsl aTOMHAsi Macca, CTPOSHUE
aToMa (3apsiz Sapa, YUcao MPOTOHOB U
HEHUTPOHOB B siJIpe, 001Iee YUCIIO JIEKTPOHOB,
pacnpeziesieHue 3JIeKTPOHOB 110

AIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO,
dbopmyna, Ha3BaHHUE U TUIT BBICIIIETO

OKCHJIa U TUJIPOKCH/IA);Ha3bIBaTh COCTUHEHUS
METaJUIOB U COCTABJISATh UX (POPMYJIBI 11O
HA3BaHMIO;XapaKTEPU30BaTh CTPOEHUE, 001IIHE
(du3HYecKre U XUMHUIECKIE CBOHCTBA
MIPOCTHIX BEIIECTB-METAIIIOB;00BSICHATH
3aBUCUMOCTH CBOMCTB (WJIH MPEICKa3bIBATh
CBOMCTBA) XMMHUYECKUX DIIEMEHTOB-METAILIIOB
(paaunyc, MeTaJUIMYECKHE CBOMCTBA AIIEMEHTOB,
OKHUCIIUTETHHO-BOCCTAHOBUTEIILHBIE CBONCTBA
AJIEMEHTOB) U 00Pa3yeMbIX UMHU COCTMHEHHI
(KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIITHX
OKCHJIOB ¥l TUJIPOKCHUIOB, OKHCIIUTEILHO-
BOCCTAHOBUTEJIHHBIE CBOMCTBA) OT MOJIOKECHUS




Crpoenue aToma, pu3nyeckre 1 XUMHUYECKHE CBOHCTBA IMTPOCTOTO
BEILIECTBA.

Baxkneiimue conu xenesza. 3HaUCHUE JKEJI€3a U €ro COEIMHEHUN 1S
IPUPOJBI U

HAapOJHOI'O XO35MCTBA.

JeMoHcTpanuu.

OO6pa31pl METOYHBIX U METOYHO3EMETbHBIX METaIOB. OOpa3Ibl
CIIABOB.

BzaumopeiicTBue HaTpus, TUTHS U KaJbLIMs C BOAOW. B3aumonericreue

HaTpus U

MarHus ¢ KuciaopooM. BzaumoielicTBue METAJUIOB ¢ HEMETAJUIAMU.
ITonyuenue

ruapokcuaos xkenesa (I1) u (I11).

JlaBopaTopHbIE OMBITHI.

12. B3auMozaelicTBrE pacTBOPOB KUCIIOT U COJIEN C METallJIaMHU.
13 O3nakomienue ¢ pyaamu xenesa. 14. OkpalinBaHue miaMeHu
COJISIMU

HIEJIOYHBIX MeTauioB. 15. BzauMopeiicTBrue KajibLus ¢ BOJOM.
16.ITonyuenue

TUAPOKCH/IA KAJIBLIHUS U UCCIEJOBAHUE €r0 CBOMCTB.

17. Tlony4yeHue ruApOKCUAA aTFOMUHUS U UCCIIEI0BAaHUE €r0 CBOMCTB.

18.

B3aumoneiicTBue xenes3a ¢ consiHoM kuciotou. 19. Tomyuenue
THUAPOKCHUIOB

skenesa (I1) u (II1) u u3ydenne ux CBOMCTB.

B [leproandeckon cucreme XuMHUECKUX
anemenToB JI. 1. MenaeneeBa; onuceiBaTh
0011IMe XMMUYECKUE CBOMCTBA METAJIIIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOTO) sI3bIKA U SI3bIKA XUMHUU;COCTABIIATD
MOJIEKYJIIPHbIC YPAaBHEHUS PEAKIUH,
XapaKTEPU3YIOIUX XUMHUYECKHUE CBOMCTBA
METaJJIOB M X COCAUHEHMI, a TaKKe
3JIEKTPOHHBIE YPAaBHEHUS MTPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHH S ; yPAaBHEHUSI
AIEKTPOJIUTAYECKON AUCCOLMALINH;
MOJIEKYJIIPHBIE, IOJHBIE U COKPAILLEHHbIE
VOHHBIEC YPaBHEHUS PEAKIUI C y4aCTUEM
3JIEKTPOJIMTOB; yCTaHABINBATH IPUYMHHO-
CJIIEZICTBEHHBIE CBSI3U MEKly CTPOCHUEM aTOMA,
XMMHYECKOH CBS3bI0, TUIIOM KPUCTATIIMYECKOM
PELIETKN METAJIOB U UX COEAUHECHUH, NX
0o0mUMH (PU3NIECCKUMH U XUMHUYECKUMH
CBOMCTBAMM OITMUCHIBATh XUMHYSCKHE CBOMCTBA
IIEJIOYHBIX M IEJIOYHO3eMEJIbHBIX METAJIIOB, a
TAKXKE ATIOMHUHHUS U JKeJIe3a M UX COSAUMHCHUM C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UITN
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

BBIIOJIHATE, HAOIIOAATh U OIHCHIBATD
XUMHYECKUI 3KCIIEPUMEHT MO PACTIO3HABAHUIO
BOXHENIIMX KATUOHOB METAIIJIOB, TUAPOKCUI-
HMOHOB;3KCIIEPUMEHTAIIBHO UCCIIEI0BATh
CBOWCTBA METAJJIOB U UX COEIUHEHUH, peIIaTh
AKCHEPUMEHTAJIBHBIE 33/1a4U 110 TEME
«MeTaIb»;0NUChIBaTh XUMHUYECKUI
SKCHEPUMEHT C MOMOIIBI €CTECTBEHHOTO
(pycCKOro UM POJHOTO) SI3bIKA U SA3BIKA
XUMHM;TTPOBOAUTH PACUETHI IO XUMUYECKUM
dbopMynaM U ypaBHEHHSIM PEaKIIUid,
MPOTEKAIOIINUX C YYACTUEM METAJUIOB U MX
COCIUHEHMH.




3.HemeTa1i1bl

OO0m1as xapakTepucTUKa HEMETAIUIOB: TTosiokeHue B [lepuoanaeckoit
cucreme

xumuueckux snemeHToB /1. . MenneneeBa,0c00€HHOCTH CTPOEHUS
aTOMOB,

aeKTpooTpularenbHocTh (J0) Kak Mepa «HEMETAJUIMYHOCTUY, Psijl
90.

Kpucrannnueckoe cTpoeHuE HEMETANIOB — IPOCTHIX BEIIECTB.
Amiotponus.

®dusznyeckue cBOMCTBAa HeMETAIOB. OTHOCUTEIBLHOCTD MOHSITUI
«MEeTaJ» U

«HEMETaI».

Bonopoa. Tlonoxenue Bogopoaa B [lepuonnueckoit cucreme
XUMUYECKHX

anemenToB J. 1. MenneneeBa. CTpoeHre aroMa U MOJIEKYJIBL.
duznyeckue u

XUMHUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJIYYCHUE U IPUMEHEHHE.

1 HpI/I ABYXYAaCOBOM IJIAHUPOBAHUU ITPOBOAUTCS TOJIBKO ITPAKTUYCCKAA

pabora 3

Bona.

Crtpoenue monekyibl. Bonoponnas xumuueckas cBsa3b. Ouznueckue
CBOMCTBa

BO/Ibl. AHOMaJINM CBOMCTB BOJIbl. [ MpoduiibHbIe U ruapopoOHbIE
BELIECTBA.

XuMHu4eckue CBOMCTBA BOAbl. KpyroBopoT BoJibI B IpUPOJE.
Bonoouncrka.

Abspanust Boasl. beiToBble priibTphl. MUHEpaNIbHbBIE BOJIBI.
JuctuinpoBaHHas

BOJIa, €€ MOJTYYeHHE U TPUMEHEHHUE.

OO011ast XxapakTepUCTHKA raJIOreHOB.

Ctpoenne atomoB. [IpocThie BelecTBa 1 OCHOBHBIE COETUHEHUS
raJIOTeHOB, X

CBOMCTBA.

Kpartkue cBenenus o xiope, bpome, Gprope u iozae. [Ipumenenue
raJIOTeHOB M UX

COEIMHEHUI B HAPOJIHOM XO35MCTBE.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!
VYyamuiicsi J0JKEH YMETh:

paboTaTh MO COCTaBICHHOMY IUIaHYy, UCTIONb3YS
Hapsily C OCHOBHBIMU U

JIOTIOJIHUTENbHBIE CPEACTBA (CIPABOYHYIO
JUTEPATypy, CI0KHbIE IPUOOPHI,

cpencta MKT); ¢ moMoIuiso yuuTens
oTOMpaTh ISl pelIeHUsT yYeOHBIX 3a/1a4
HEO0XOAMMBIE CIIOBApH, SHIMKIONEINH,
CIIPaBOYHMKH, dJICKTPOHHBIE AUCKHU;
COIOCTABJIATH U OTOMPATh UHPOPMALIHIO,
IIOJIYYEHHYIO U3 Pa3JINYHbIX HICTOYHUKOB
(croBapu, SHIMKIJIONEANHN, CIIPABOYHUKH,
3JIEKTPOHHBIE IUCKH, ceTh MIHTepHeT);
MPEJCTaBIATh HH(POPMAIIHIO B BUE TAOJIHIL,
CX€EM, OIIOPHOI'0 KOHCIIEKTa, B TOM

yucie ¢ npuMmenenunem cpeacts UKT;
0(opMIIATH CBOM MBICIIH B YCTHOU U
[IMCbMEHHOW PeUn C Y4ETOM CBOUX YyUEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYalUi, B TOM YUCIIE C
npumenenuneM cpeacts KT,

COCTaBJIATh PELEH3HIO HA TEKCT;
OCYILIECTBIIATH J10Ka3aTe€IbCTBO OT MPOTUBHOTO.
Tema 2. [Ipaktuxym 1. CBolicTBa METAIIIOB U
UX coeIMHEeHuH (2 )

1

1. OcyiiecTBieHHE HENOYKH XUMHUUECKUX
npespauieHuil. 2. [lonydyenue n

CBOICTBa coelMHEHUH MeTa/IoB. 3. Pemenue
JKCIIEPUMEHTAJIBHBIX 3334 Ha

pacrno3HaBaHHEe U MOJy4YeHUE COeAMHEHUN
METAJIJIOB.

[IpenmMeTHbIE pe3ynbTaThl 00y4YeHUS
VYyammiics 1OJIKEH YMETh:

oOparmarscs ¢ J1abopaTopHBIM 000PYIOBAHHEM
U HarpeBaTelbHBIMU PUOOpaMHU




Cepa.

Crtpoenue aToma, aJuIOTPOIHS, CBOMCTBA M IPUMEHEHHE POMOMYECKOM
CEpBI.

Oxkcuapl cepsl (IV) u (VI), ux noydeHue, CBOMCTBA M MPUMEHEHHE.
CepHas

KHCJIOTa U €€ COJIU, UX IPUMEHEHHE B HApOJAHOM XO3SIHCTBE.
IIpousBoacTBO

CEpPHOM KHUCIIOTBHI.

A3oT.

CtpoeHue aToMa U MOJIEKYJIbI, CBOICTBA MPOCTOr0 BellecTBa. AMMUAK,
CTpOEHHE,

CBOIICTBa, MosiyueHue u npuMeHeHue. Coau aMMOHUS, UX CBOMCTBA U
npumenenue. Okcuapl azota (1) u (IV).

A30OTHas KUCJIOTa, €€ CBOMCTBA U MpUMeHeHne. HuTparTsl U HUTPUTHI,
npoOjema ux

COJIEp’KaHUs B CEIIbCKOXO03UCTBEHHON MPOIYKIIH. A30THBIE
ya00peHusl.

docdop.

Crpoenwne aToMa, aJsIOTPOIHUS, CBOICTBA Oe10ro 1 KpacHoro docdopa,
ux

npuMmenenne. OCHOBHBIE coemHeHUs: okcu Gochopa (V) u
optodochopHas

KHCII0Ta, pocdatel. DochopHbIe y1oOpeHuUs.

Yraepon.

Crtpoenue aToma, aJuIOTPOTHS, CBOMCTBA MOAU(PUKALINHI, TPUMEHEHHUE.
Oxcuabl

yraepona (II) u (IV), ux coiictBa u npumeHenue. KapooHarsr:
KaJIBLIUT, COAAQ,

MOTAalll, UX 3HaYeHUE B IPUPOJIE U )KU3HU YeJIOBEKa.

Kpemuuii.

CtpoeHue aTomMa, KpUCTAUTMYECKU KPEMHHUI, €r0 CBOWCTBA U
MIPpUMEHEHUE.

Oxkcua kpemuust (IV), ero npupoaubie pasHOBUAHOCTU. CHIIMKATHI.
3HaueHue

COETMHEHUI KPEMHUS B )KUBOU U HEXUBOM npupoze. [lonarue o
CUJIMKATHOM

B COOTBCTCTBHUH C HpaBI/IJIaMI/I TCXHUKHU
0e30IacHOCTH;

Ha0JII01aTh 32 CBOMCTBAMHU METAJLJIOB U UX
COEIMHEHMH U SIBIICHUSIMH,
HpOI/ICXOIISIH_[I/IMI/I C HUMH,

OIMHMCHIBATh XUMHUYCCKUH IKCIICPUMEHT C
MIOMOIIIBIO €CTECTBEHHOT'O (PYCCKOTO WITH
POJIHOTO) SI3bIKA U SA3bIKA XMMHH;

IIpeaMeTHbIE pe3ybTaThl 00yYeHH s
Yyamuiics 10JDKEH YMETh:

HCII0JIB30BATh MPU XaPAKTEPUCTUKE METAILIIOB
M UX COCIUHEHHH IMOHATHSA:

KHEMETAILTBDY, «TaJOTE€HBI), «AJTIOTPOITHBIE
BUJIOM3MEHEHUA, (GKECTKOCTD

BOJIbI», «BPEMEHHAs! )KECTKOCThH BOBD,
«IIOCTOSIHHAS )KECTKOCTh BOJBI», «00IIas
’KECTKOCTb BOJBI»;

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX
3JIEMEHTOB-HEMETAIIOB (BOJAOPOIA,
raJloreHoB, KUCIOPOa, Cepbl, a3oTa, hocdopa,
yriaepojaa, KpeMHUs) 10 UX

nosnoxeHuto B Ilepuoanueckoii cucreme
XUMHUYECKUX djieMeHToR /I, 1.

MenpeneeBa (XUMUYECKUH 3HAK, TOPSAKOBBIN
HOMED, MEPUO/, TPYIINA,

MOATPYIINA, OTHOCUTENIbHASI aTOMHAsI Macca,
CTpO€HHUE aToma (3apsij sapa, YHCIIo
MIPOTOHOB U HEUTPOHOB B spe, OOIIIEE YUCIIO
3JIEKTPOHOB, paclpeieeHre

AJIEKTPOHOB I10 AJIEKTPOHHBIM CJIOSIM ), TPOCTOE
BEIECTBO, GopMyJia, HA3BAHHE U

THII BBICIIIETO OKCHJIA U TUAPOKCHA, popmyna




IPOMBIIIJIEHHOCTH.

JeMoHcTpanmu.

OO6pa3s1ibl raJJoreHOB — MPOCTHIX BellecTB. B3aumoelicteue
raJIOTeHOB C

HaTpHUeM, C aJTIOMUHHEM. BriTecHeHue Xopom Opoma Wi noja u3
pPacTBOPOB UX

coJiel. BzaumozeicTeue cepsl ¢ MeTalaMu, BOJOPOIAOM U
KHCIIOPOJIOM.

B3anmonencTere KOHIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.
[Tornomenue

yIJIEM pacTBOPEHHBIX BELIECTB UM ra3oB. BoccTaHoBIeHNE Meu U3 €€
OKCHJIa

yraem. OOpa3isl IPUPOIHBIX COSTUHEHUN XJI0pa, cepbl, pochopa,
yriaepoaa,

kpemHusi. OOpa3ibl BAKHEHIIIHNX JIJTsT HAPOAHOTO X03SIMCTBA CYNb()ATOB,
HUTPATOB,

kapOoHartoB, hocdaros. OOpasLbl CTEKIA, KEPAMUKH, [IEMEHTA.
JlabGopaTopHbIE OMBITHI.

20. [Nomyyenue u pacrno3HaBanue Bojgopoaa. 21. UccnenoBanue
MOBEPXHOCTHOTO

HaTSDKEHUsS BOJbL. 22.PacTBOopeHMe nepMaHrasaTa Kajius Wil METHOTO
Kyrnopoca

B Bojie. 23. 'maparanus o6e3BoxkeHHoro cynbdarta meau (11). 24.
Nsrorosnenue

TUIICOBOT'O OTIIEYaTKa.

25. O3HaKOMIJIEHUE ¢ KOJUIEKIEeH OBITOBBIX (HIBTPOB. 26.
O3HakoMJIEHHE C

COCTaBOM MHUHEpaIbHOU BOAbI. 27. KauecTBeHHas peakuus Ha
raJIOr€HU/-MOHBI.

28. Ilonyuyenue u pacno3HaBaHue Kuciopoaa. 29. 'openue cepel Ha
BO3/yX€E U B

kucnopoje. 30.CoiicTBa pa30aBiIeHHON CEpHOI KUCIOTHI. 3 1.
N3ydenune cBOMCTB

amMmuaka. 32. Pacno3naBanue cosneit ammonusi. 33. CBoiicTBa
pa3z0aBiieHHON

a30THOM KHUCI0ThI. 34. B3anmozeiicTBie KOHIIEHTPUPOBAHHOM a30THOM

U XapakTep JETYy4ero BOJOPOIHOTO
COCIMHCHHS);

Ha3bIBaTh COCAUHCHUS HEMETAIIOB U
COCTaBJIATh MX (POPMYJIBI IO Ha3BAHUIO;
XapaKTepu30BaTh CTPOCHUE, OOIIHE
($hU3UYECKHe U XMMHUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB-HEMETAIIIOB;

OOBSCHSITH 3aBUCUMOCTb CBOWCTB (MJIH
MpeACKa3bIBaTh CBOMCTBA) XUMHUECKUX
3JIEMEHTOB-HEMETAIIOB (panyc,
HEMETAIIMYCCKUE CBOMCTBA DJICMCHTOB,
OKHCJIUTENHHO-BOCCTAHOBUTEIbHEIE CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMU

COCIMHEHHH (KHUCIIOTHO-OCHOBHBIE CBOMCTBA
BBICIINX OKCHJIOB U THAPOKCHUJIOB,

JETYYHX BOJAOPOTHBIX COSAMHEHHIA,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHLHEIC

CBOICTBA) OT nosioxkeHus B [lepuogundeckoit
CHUCTEME XMMHUYECKHUX dJIeMeHTOB /I,

H. Menneneena;

OIIMCBIBATH OOIIHE XUMHUYCCKHE CBOMCTBA
HEMETAIJIOB C IIOMOIIBIO

€CTECTBEHHOTO (PYCCKOTO WJIA POJIHOTO) SI3bIKA
U SI3BIKA XUMUU;

COCTAaBJISITh MOJICKYJISIPHBIE YPaBHEHUS
peakiuii, XapaKTepu3yoIUX XUMHUIECKUE
CBOICTBA HEMETAJIJIOB M UX COCIMHEHMI, a
TaKXe JIEKTPOHHBIE YpaBHEHUS

MIPOIIECCOB OKHUCIICHUSI-BOCCTAHOBIICHNUS,
YpaBHEHUS 3IEKTPOJIUTUYECKON AUCCOLMALINH;
MOJICKYJISIPHBIE, TIOJTHBIE U

COKpallleHHbIE MOHHBIE YPaBHEHUS PEAKIIUI C
YY9aCTHEM DJICKTPOJIUTOB;

yCTaHaBIUBATh IPUUMHHO-CIIEACTBEHHBIE CBS3U
MEXy CTPOCHHEM aToMa,

XUMHUYECKOH CBA3BIO, TUTIOM KPUCTAJUIMUYECKOU




4. O0001mIenne
3HAHUH MO XUMHHU
3a KypC OCHOBHOM
IIKOJIbI.
IToaroroBka

K
rocy1apCcTBEeHHOM
HTOrOBOM
aTTecTanuu
('"A)

KHCIIOTHI C
Mmensto. 35. [N'openue dhocdopa Ha Bo3ayxe U B Kuciopoze. 36.
Pacno3naBanue

docdaros. 37. 'openue yrist B kuciaopoze. 38. [lomydeHne yroiabHO#M
KHUCJIOTHI U

nzydeHue ee cBocTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.
40. Paznoxxenue runpokapbonara Harpus. 41. [lomyuenne kpeMHEBOI
KHUCTIOTHI .

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMHU4YECKUX
sneMenToB /[. W.

MenaeneeBa. @PU3NYECKUN CMBICIT TOPSIKOBOTO HOMEpPA JJIEMEHTA,
HOMEPOB

Mepro/ia ¥ TPyNibl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB U
ux

COEMHEHUH B MIEPUOJIAX U TPYIIIAX B CBETE MPEACTABICHUN O CTPOCHUU
aTOMOB

AJIEMEHTOB.

3HaueHHE ePUOANYECKOT0 3aKOHA. BUABI XUMUYECKUX CBA3EH U THUIIbI
KPHUCTAJUIMYECKUX PEIETOK. B3aMMOCBSA3b CTPOEHHUS U CBOWCTB
BEILIECTB.

Krnaccudukanmst XuMUUeCcKUX peakivii Mo pa3andHbIM MpU3HAKAM
(ducno u

COCTaB Pearupyromrx U 00pa3yroImxcs BEMEeCTB; HATHINUE

rpaHullbl pasaena (as; TerioBoi 3G heKT; N3MEHEeHHe CTeTeHen
OKHCJICHUS

aTOMOB; UCIIOJIb30BaHUE KaTAIN3aTOPa; HAIIPaBJICHUE TPOTEKAHNU).
CxopocTh

XUMHYECKHX PeaKIuii v (akTopbl, BIUsAOMKe Ha Hee. OOpaTUMOCTh
XUMHYECKUX

peaKIuit ¥ croco0bl CMEIICHUSI XUMUYECKOT'O PABHOBECHSI.

[IpocTeie u cnoxHbie BeniecTBa. MeTamibl 1 HeMeTauibl. [ eHeTnueckue
PAIBI

MeTasuia, HeMeTaJlla M epexoJHOro MeTauia. OKCUIBIA THIPOKCHIBI
(ocHOBaHMsI, KHCIOTHI, aM(OTEpHBIE TUAPOKCUBI), conn. VX cocTas,

pEIIeTKH HEMETAIJIOB U UX
COCIMHEHHH, UX 00IUMHU (PU3NIECKUMH U
XUMHYECKHUMH CBONCTBAMU;

OIHCHIBATh XUMUYECKHE CBOMCTBA BOJIOPO/A,
raJIoreHOB, KUCJIOPOa, CEpPHI,

azorta, ¢ocdopa, rpaduta, anmmasa, KpeMHUS U
HX COEIUHEHHI C TOMOILBIO

€CTECTBEHHOT'O (PYyCCKOTO UJTU POJHOTIO) SI3bIKA
U SI3bIKa XUMHU;

OIHCHIBATh CIIOCOOBI YCTPAaHEHUS )KECTKOCTU
BOJIbI ¥ BBITIOJTHSATH

COOTBETCTBYIOIIUN UM XUMUYECKUI
IKCIIEPUMCHT;

BBITNIOJHSATH, HA0IIOIaTh U OMUCKHIBATD
XUMHYECKHUN YKCIIEPUMEHT 10
pacrno3HaBaHUIO HOHOB BOJIOPO/Ia U AMMOHHUS,
cynbdar-, kapOboHaT-, CUIHMKAT-,

docdar-, xmopu-, opoMua-, HOAUI-UOHOB;
AKCIIEPUMEHTAIILHO UCCIICIOBATh CBOKCTBA
METAJIJIOB U UX COEAMHEHUH, peliaTh
AKCIIEPUMEHTAIBHBIC 33]Ia4H 110 TEME
«Hemeramnmsiy;

OIMMCHIBATH XUMUYCCKUH IKCTICPUMEHT C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJTHOTO) SI3BIKA U S3BIKA XMMHH,

MPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopmynaM U ypaBHEHHSIM PEAKITUH,
MPOTEKAIOIINX C YYaCTHEM HEMETAINIOB M HX
COEMHEHHIA.

MertanpeaMeTHble pe3yJabTaThl 00y4eHus!
VYyamuiicst JOJKEH YMETh:

OpPraHHU30BBIBATH yUEOHOE B3aUMO/ICHICTBHE B
rpymnmne (pacrnpeaensTh poiiu,
JIOTOBApUBATHCS APYT C APYTOM H T. 11.);
MPEABUACTH (IIPOTHO3UPOBATH) MOCIIEICTBHS
KOJUJIEKTUBHBIX PEIICHUH;




KJaccuukanus 1 o01me XMMUYeCKUe CBOWCTBA B CBETE TEOPUH
IEKTPOIUTUIECKON AUCCOIHAIIHH.

MMOHUMATh MIPUYMHBI CBOETO HEeycIexa u
HAXOJHUTh CIIOCOOBI BHIXO/IA U3 ATOU

CHUTYAIlUH;

B JIMAJIOTE C YYUTENIEM YYUTHCS BhIpabaThIBATh
KPUTEPHH OLICHKU U ONPEACTIATH

CTEINEHb YCIEIIHOCTH BBITIOJHEHHS CBOCH
paboThI U pabOTHI BCEX, UCXOMS U3
UMEIOLIUXCS KPUTEPHUEB, COBEPIIICHCTBOBATH
KPUTEPHUH OLICHKU U TOJIb30BATHCS

MMU B XOZI€ OLICHKU U CAMOOIICHKH;
OTCTaMBAaTh CBOIO TOUKY 3PEHUS, apryMEHTHPYS
ee;

MOJITBEPXKIaTh APTYMEHTHI (haKTaMH;
KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
CIIYIIATh APYTUX, MBITATHCS IPUHIMATH
JPYTYIO TOYKY 3pEHHUS, OBITH TOTOBBIM
M3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBJIATH pedepar 1o ornpeaeaeHHoN hopme;
OCYIIECTBISITH KOCBEHHOE Pa3IeUTENIFHOE
JI0Ka3aTeNbCTBO.

Tema 4. [Ipaktukym 2. CBOICTBA COCTUHEHU I
HemeTaoB (3 1)

1. Pemienne skcrepuMeHTaNbHbIX 331a4 110
teme «lloarpymnma ramoreHoBy. 2.

Pemienue skcrepuMeHTaIbHBIX 33a4 1O
teme«lloarpymnmna kuciaoponar. 3.

Pemienue skcrepuMeHTaIbHBIX 33a4 1O TEME
«IToarpymnmna azotay. 4. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeEME
«Toarpynna yriepona». 5. [lonydenue,
coOupaHKe U pacro3HaBaHUE ra30B.




JINYHOCTHBIE Pe3yJbTAThI 00y4YeHUsI
Yyamuicst ToKeH:

3HATh U IIOHUMATh: OCHOBHBIE HCTOPUYECKHE
COOBITHUS, CBA3aHHbBIE C PA3BUTHEM

XMMHUU 1 00IIeCTBa; JOCTHKEHHS B 001aCTH
XUMHH U KYJIbTYPHbIE TPAIUIIH (B
YaCTHOCTH, HayYHbIE TPAIULIMU) CBOEH CTPAHBI;
00IIEeMHPOBBIE JOCTUKEHHS B

001acTH XUMHH; OCHOBHBIE MPUHITUTIBI U
[IpaBUjIa OTHOUIEHUS K IPUPOJIE;

OCHOBBI 37I0pOBOT0 00pa3a XKU3HHU U
3/10pOBbECOEpPErarInx TEXHOIOTUH;
IIpaBWJIa OBEICHUS B UYPE3BbIYAIHBIX
CUTYAaLIUSIX, CBSI3aHHBIX C BO3/ICHCTBUEM
Pa3IMYHbIX BELIECTB; OCHOBHBIE IIPaBa U
00513aHHOCTH TpakJaHNHA (B TOM YHCIIe
y4alerocsi), CBA3aHHbIE C INYHOCTHBIM,
npoecCHOHANBHBIM U KU3HEHHBIM
CaMOOINPECIICHUEM;

COLIMAJIBHYIO 3HAYMMOCTb U COEPKaHUE
npodeccuii, CBI3aHHBIX C XUMUEH;
WCIBITHIBaTh: YYBCTBO F'OPAOCTH 3a
POCCHICKYIO XUMHUYECKYIO HAYKY U
YBa)KE€HUE K HCTOPUU €€ Pa3BUTHUS; YBAXKEHUE U
MIPUHATHE JOCTIKEHUM XUMHUU B

MUpE; JII000Bb K IMIPUPO/IE; YBAXKEHUE K
OKpPYKaIOIIUM (y4JalluMCs, YYUTEIAM,
POIUTENSM U Ap.) — yMETh CIYIIaTh U
CJIBIIIIATh ApTHEPA, IPU3HABATh IIPABO
KaX/10T0 Ha COOCTBEHHOE MHEHHUE, IPUHUMATh
pelIeHus ¢ y4eTOM MO3UIUI BceX
YYaCTHUKOB; YyBCTBO IPEKPACHOTO U
ACTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA
C MUPOM BEILIECTB U UX MPEBPAILCHUI;
caMOyBa)X€HHE U HIMOLIMOHAJIbHO-
MIOJIOKUTETIbHOE OTHOIIEHHUE K cele;




MPU3HABATh: IIEHHOCTH 3/I0POBbS (CBOETO U
JIPYTHUX JIFOJIeH); HEOOXOAMMOCTD
CaMOBBIPKEHUS, CAMOPEATTU3aIIH,
COLIMAJILHOTO MPU3HAHUS;

OCO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K
CaMOCTOSITENTbHBIM MTOCTYIIKAM U

JCUCTBUSIM, OTBETCTBEHHOCTH 3a UX
pe3yNbTaThl; FOTOBHOCTD (MJIM HErOTOBHOCTH)
OTKPBITO BBIPAXaTh U OTCTaWBaTh CBOIO
MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOMM
MOCTYTIKaM;

MPOSBIISATE: IKOJIOTUYECKOE CO3HAHUE;
T0OpO’KENaTENbHOCTD, IOBEPHE U
BHHUMATEJIbHOCTH K JIFOJISIM, TOTOBHOCTH K
COTPYJHHYECTBY U APYKO€, OKa3aHUIO
MOMOIIHN TeM, KTO B HeW HY>KJaeTcs;
0000IIEeHHBIH, YCTONUUBBINA U
n30upaTenbHbINA MO3HABATENbHBIN HHTEPEC,
WHUIMATHBY U JIFO003HATEIIBHOCTH B
M3YYEHUU MUPA BEIECTB U PEaKLIUii;
[EJICYCTPEMIICHHOCTh M HACTOMYNBOCTH B
JOCTUKEHHH 11eJIei, TOTOBHOCTH K
MIPEOIOIICHUIO TPYIHOCTEH; YOSIKICHHOCTD B
BO3MO>XHOCTH TIO3HAHUS TTPUPOJIBI,
HEO0OXOIMMOCTH Pa3yMHOTO MCTIOIh30BAHUS
JOCTUKEHUN HayKU ¥ TEXHOJOTUH st
pa3BUTHs 00IIECTBA;

YMETh: yCTaHABJIMBATh CBSI3b MEXK/Y LIEIBIO
W3YYCHHS XUMHUH U TEM, JIJIS 4eT0

OHa OCYIIECTBISIETCS (MOTUBAMHU); BBITIOJIHATH
KOPPUTHPYIOIIYIO CAMOOIIECHKY,
3aKJIFOYAIOIIYIOCS B KOHTPOJIE 32 TPOIIECCOM
W3YYCHUS XUMHUH U BHECEHUHU

HEOOXOTUMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIUX dTaIlaM M CITIoco0am
U3YYCHUS




Kypca XMMHH; BBIIIOJHATH PETPOCIICKTHBHYIO
CaMOOIICHKY, 3aKJII0YAIOIIYIOCS B

OLICHKE Ipoliecca U pe3yibTaTa U3y4eHHs
Kypca XMMHH OCHOBHOM IIKOJIBI,

IIOJIBEJICHUY UTOTOB HA OCHOBE COOTHECCHHMS
1esel 1 pe3yabTaToB;

CTPOUTH KU3HEHHBIE U MTPO(ecCHOHATILHBIC
IJIaHBI C YI€TOM KOHKPETHBIX
COLIMAIbHO-UCTOPUUECKUX, TOJIUTUUECKUX U
SKOHOMHUYECKHUX YCIIOBHUI;

0CO3HaBaTh COOCTBEHHEIC IICHHOCTH U
COOTBETCTBHUE HX

MIPUHUMAEMBIM B JKU3HH PEIICHUSIM; BECTH
JMAJIOT Ha OCHOBE PaBHOIIPABHBIX

OTHOIIIEHUH U B3aMMHOTO YBa)KCHMSI; BBIICIIATD
HPaBCTBEHHBIN aCIEKT

MOBEJICHUS U COOTHOCUTH MTOCTYIIKH (CBOU U
JPYTUX JIIOJIeH) U COOBITHS C

MPUHITHIMU dTHYECKUMU HOPMaMHU; B TIpeIesiax
CBOMX BO3MOIKHOCTEH

MPOTUBOJICUCTBOBATH ICUCTBUSIM U BIIASIHUSM,
MPEACTABIISIIOLUIUM yTPO3Y KU3HH,

3I0POBBIO U OE30MACHOCTH JIMYHOCTH H
oOmecTna.










6.Cucmema oyeHKu 0OCMUINCEHUTL 00YHAIOUIUXCA. Konmponupyrouwue mamepuansi

CucreMa OLIEHKH JTOCTHKEHUS TUIAHUPYEMBIX Pe3yJIbTaTOB OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MKOY «Cpenusist
obmieoOpa3zoBarenbHast mkoia Ne 4» coCTOUT U3 CYyObEKTUBHBIX U OOBEKTHUBHBIX METOAOB OlleHKH. [IpeanonaraeTcs npoBeeHre: CTApTOBOTO, TEKYIIETO U
UTOTOBOT'O KOHTPOJIS,, TECTUPOBAHUE U AHKETUPOBaHME (CTAaHIAPTU3UPOBAHHOE) U JIP.....

Cucrema OLEHKH TOCTHKEHHUS INIAHUPYEMBIX Pe3yJIbTaTOB BKIIOYAET B ce€0sl IBE COTJIACOBAHHbBIE MEX]LY COOON CHCTEMBI OLIEHOK:
1. BHemH010 OLleHKY (MK OLIEHKY, OCYIIECTBISEMYIO BHEITHUMH 110 OTHOIICHHUIO K IIIKOJIE CITY>KOaMu);
2. BHYTpEHHIOIO OIIEHKY (UJTH OLIEHKY, OCYIIECTBIISIEMYIO CAMOM LIKOJION — 00y4YarolMMUCS, IeJaroraMu, aIMUHUCTpAIIIei).
Pezyrvmamul HakonumenvHou OUeHKY, MOJYYEHHOHN B X0/le TEKYIIero U NPoMeKYTOYHOI0 olleHuBaHus, pukcupyiorces B ¢gopme noprdeisi A0CTHKEHUI H
YYHUTBIBAIOTCS IIPU oNpe/ieleHUH UTOTOBOM OlleHKkH. Cucmemnan OUeHKa TIUYHOCHHbIX, MENANnPeOMEnHbIX U NPEOMENIHBIX Pe3YIbmanog peajin3yercs B
paMKax HAKONUTeNbHOU cuctembl — Ilopmeena docmudicenuii.
Hrorosas ouienka (opMupyercs Ha OCHOBE HaKOILJICHHOW OLIEHKH, 3aQ)MKCUPOBAHHO B MOpT(dene TOCTHKEHUH, 3a BBIIMOIHEHNE, KAK MUHUMYM, TPEX (YEThIPEX)
UTOTOBBIX padOT U KOMIUIEKCHOM pabOThl HA MEXIPEIMETHON OCHOBE.
[Ipu 5TOM HaKoOIJIEHHAS OIICHKA XapaKTEepPHU3yeT BHIMOIHEHHE BCel COBOKYITHOCTH TUIAHUPYEMBIX PE3YJIbTAaTOB, a TAKkKe TUHAMUKY 00pa30BaTeIbHBIX TOCTHKEHUHN
o0ydJaromuxcs 3a NepruoJi O0y4eHus. A OIIEHKH 32 UTOTOBBIE Pa0OTHI XapaKTEPU3YIOT, KaK MUHIMYM, YPOBEHb YCBOCHHS 00yUYarOIIUMUCS ONOPHON CHCTEMBI
3HAHUU MO0 TIPEIMETY «XHUMHSL.», & TAKXKE YPOBEHb OBJIAJICHUSI METANPEAMETHBIMH IEHCTBUSAMU. (00 3TOM CKa3aTh 0053aTENbHO)
Konmponupyrowue mamepuanst yposus obyuenHocmu no xumuu 6 9 xnacce Haxo0samcs 8.
1.Kaura ans yuurens. Xumus. 9 knacc: meroaundeckoe nocodue/. O.C.I'abpuensn, U.I'. Octpoymos.- M.: «/Ipodar, 2010.
2. Xumus.9 knacc: KOHTpOJIbHBIE U poBepouHbie paboThl kK yueOHuky O.C. 'abpuensna «Xumus.9 kinace»/ O.C.I'abpuensu u ap.- M.: Ipoda, 2011r
3. Xumus.9 ki1.: pabouas terpanap k yueOHuky O.C. 'abpuensna «Xumus.9 knace»/ O.C. I'abpuenss, A.B. Smykosa. - M.: «/Ipoday, 2010.
4. l'ocynapcTBeHHast UTOTOBasi aTTeCTallUsl BBIMYCKHUKOB 9 ki1acca B HOBol popme. Xumusa.2010/OUIINU. — M.: «UuTennekt -Llentp,2010».
5. Xumusa. Mynetumenuitnoe npuioxkenue k YMK «Xumust. 9 knace».OnexkrponHoe yue6Hoe uznanue. OO0 «/Ipoda».2008.
Ocobennocmu opeanu3zayuu KOHMPOJA RO XUMUU
Texywuii KOHMPOIL IO XUMUHM MOXHO OCYLIECTBISATH KaK B MMCbMEHHOM, Tak U B yCTHOU (opme.
Temamuueckuii KOHmMpoOb
Hmoeoswiii koumponw
HopMbI o11eHOK 32 UTOTOBBIE KOHTPOJIbHBIE Pa00THI COOTBETCTBYIOT OOIIUM TPeOOBaHUAM, YKa3aHHBIM B IaHHOM JIOKYMEHTE.
XapakTepucruka uugpoBoi OLEeHKH (0TMETKH)
HopMbI oleHUBaHUS TeCTOBOM padoThl
B TecroBoii pabote Tpu yactu. B wactu «A» 19 Bonpocos, kaxkaoe 3ananue orenuBaercs 1 6amn. Yacts «B» BKiIIoUaeT 4eTblpe 3a/1aHusl, KaXJ10€ 3aJaHne
orieHUBaeTcs 2 6arna, ecnu 3aanue BoIoTHeHO Ha 50 %, To onennBaetcs 1 6amr. Yacte «Cy» BKimrouaeT nBa 3ananus. [lepBoe onenuBaercs 3 O6amna (kaxmoe
ypaBHEHHME B IIeTIOUKe NpeBpaiiennii 1 6amt). Bropoe 3ananue ouenuBaercs Tpu 6amia. MakcumalibHOE KOJIMYECTBO OayioB 33.




OneHka «5» cTaBUTCS, €CIH ydaruiicss HabupaeT 28— 33 GayioB, peIIyB MPU ATOM OAHO 3a/1aHue U3 4acTu «C».

Orenka «4» cTaBUTCS, €ClIA ydamuics Habupaet 27 — 22 6aos.

Onenka «3» cTaBuTCs, €ciM ydaruiicss Habupaet 21 — 16 6amnos.

OreHka «2» CTaBHTCsI, €CIIM yJaluiics HabupaeT meHee 16 6aos.

HopMbl onleHUBaHUSI MTUCBMEHHOH padoThI

OreHka «5» CTaBHTCS, €CJIA yYaIIukics 0€301MMO0YHO PEIInI 3aa4y, COCTaBUII IIETIOYKY ITPEBPAIICHHH, MPABUIIBHO PacCTaBUI KO3 GUIIMESHTHI, OIIPEIeTUI
OKHCJIUTENIb 1 BOCCTAHOBUTEIIb.

OreHka «4» CTaBUTCS, €CIIA YYAIUKACS TOMYyCKaeT OMMOKY B pacuérax, B IEMOYKE IPEBPAIICHUH TOMYCKASTCs OJTHA OIIMOKA, JOIYIIeHA OITHOKa B ONPEICICHUN
OKHCJIUTEIIS 1 BOCCTAHOBUTEIIA.

Orenka «3» CTaBHUTCS, €CJIM YYaIIMKCS B 3a7a4€ MPAaBUJILHO HAIMCal YPaBHEHHUE PEaKIIMK, BBIYUCIICHBI MOJISIPHAS Macca , KOJIMYECTBO BEIIECTBA, B IICTIOUKE
MIPEBPAIICHHUH JTOMTYCKAETCs ABE OIMMOKHY, JOIMYIIIEHA OMMOKA B ONPEACTICHIUN OKUCIUTENS U BOCCTAHOBUTEIIS, HEMPABUILHO PacCTaBICHBI KO (MUIMCHTEHI.
OrneHka «2» CTaBUTCS, €CIU yYaIllUiCsl HE BBIMIOJIHAET HU OJTHO U3 3a/IaHUM.

HopMbl oleHUBaHUSI MPAKTUYECKOH PadoThI

OneHka «5» CTaBUTCS, €CITU YYaIIUHCs BBIMOIHIII CAMOCTOSITENIFHO SKCIIEPUMEHTAIIbHYIO YaCTh, IIPOBEICHBI HAOMIOACHUS, OPOPMIICH OTUET, CIeTIaHbl BEIBOJIBI HE
HapYIICHBI TIPaBUJIa 10 TEXHUKE 0€30IIaCHOCTH.

Onenka «4» cTaBUTCS, €CITU y4alluics JOMyCcKaeT omHuOKy B 0opOpMIICHUN OTUETA.

Ornenka «3» CTaBUTCS, €CITU yYaIluKCs JOMYCTHII OIMUOKY B AKCIIEPUMEHTAIBHON YacTH, B 0DOpMIICHUH OTYETa, HEBEPHO CPOPMYITHUPOBAH BHIBO/I.

OneHka «2» CTaBUTCS, €CITU y4YalllUiCs HE BBIMOIHSIET HU OJTHO U3 3aJaHHA.

HopMbl oleHUBaHUSI YCTHOTO OTBETA

Onenka «5» CTaBUTCS, €CITU yYaIIUNCs JIOTHYHO M3JIaraeT TeKCT, UCIOIb3YyeT HayuHble TEPMUHBI, TOYHO OTBEUAET Ha MMOCTABJICHHBIN BOIIPOC.

OmneHka «4» CTaBUTCS, €CITU YJaIIUNCs HE TIOJTHOCTRIO OTBEYAST HAa BOIIPOC | TpedyeTcst 1 — 2 HaBoasAIIuX BOIpoca.

Onenka «3» CTaBUTCS, €CITU yUaIluics JOMYCTUI IBE€ CYIIECTBEHHBIE OIMOKH HE MCTOIb3YeT HAYYHYIO TEPMUHOIIOTHUIO.

OreHka «2» CTaBUTCS, €CJIA YYaIIUKACS HE OTBEYAET Ha IMOCTABJICHHBIN BOMIPOC U HA JOMOTHUTEIBHBIE BOITPOCHI.

Opranu3anms TeKylero H HTOroBoro KOHTPoJisi 3HaHuii (rpaguk K\p)

[lepeueHb KOHTPOJIBHBIX PAOOT, TECTOB Cpoku
Pa3nensl u Tembl
Nen/m | (B TeueHue rosaa ToabKO IPOBEPOUYHBIE PAOOTHI, MIPOBEACHUS o
paboueil mporpaMmbl
KOHTpOJIbHas pa00Ta 0JJHa B KOHIIE y4eOHOro roja) KOHTPOJIS
BxonHoit KOHTpPOJIB Beenenune. O0mass  xapakTepuCTHKa XUMHUYECKUX
2. ITpoBepounas pabota o teme: «llepuognueckas 2JIEMEHTOB M XUMUYECKUX peakuuil. [leprnoauueckuii
cucteMa J[.11. MenaeneeBay CEHTSOPh 3akoH H [leprnoanyueckas cucTeMa XUMHUYECKHUX JIEMEHTOB
JI.1. MenneneeBa.
3. ITpoBepounas paboTa 1o teme: «MeTamibh» MerTaisl.
4. ITonmyrogoBasi KOHTpOJIbHAs paboTa




S. [TpoBepounas pabora o teme: «Hemeramib»
6. [TpoBepounas pabora o teme: «Pemenue 3agau»

HTorosas KOHTpOJIbHASA paboTa
7. Kontpomns YV ]|

nexkadpb

anpenb
MapT

Man

Hewmetaibl

OO06o0menre 3HaHUM IO XUMHH 32 KypC OCHOBHOM
wkoJibl. [Toaroroska k I'na

7.0nucanne MaTePUAJIBLHO - TEXHHYECKOI0 of0ecredeHnst 00pa3oBaTeIbHOIO Nmpouecca

Jlnist 00y4eHus: yJalmxcs OCHOBHOH IIKOJIBI B COOTBETCTBUM ¢ TpeOoBaHUIMU DeiepanibHOTro rocy1apcTBEHHOIO

00pa3oBaTENBFHOIO CTAHAAPTa HEOOXOANMA PealIn3alusl AeATEIIbHOCTHOTO T0AX0/1a. JlesTenbHOCTHBIH moaxo TpedyeT

MIOCTOSIHHOM OMOPBI Iporecca 00yuyeHHst XUMHUU Ha IEMOHCTPAIlMOHHBIN SKCIIEPUMEHT, IPAKTUUYECKUE 3aHATHA U JJabOpaTopHbIE

OTIBITHI, BHIMOJIHsIEMbIE YdamuMucs. KaOrHeT XuMuM ocHaIEH KOMIUIEKTOM JEMOHCTPAallMOHHOTO U JIa0OpaTOPHOTO

000pyZI0BaHUS 110 XUMHUHM JUI1 OCHOBHOM IIKOJIbI. B KaOMHETe XUMHM OCYILIECTBIIAIOTCS KaK ypoUuHasl, Tak U BHEypouHast (PopMbl yueOHO-BOCIUTATEIBbHOM
NesITeNbHOCTH ¢ yyamumMucs. OcHalieHue B 00bIel yactu cooTBeTcTBYeT [lepeunto o0opynoBaHus kaOMHETa XUMUU U BKJIIOYAET pa3InyHbIE THIIbI CPE/ICTB
o0y4eHus. bomnbInyro yacTb 000pyI0BaHUS COCTABIISAIOT y4EOHO-ITPAKTHUYECKOE U YUeOHO-1ab0paTopHOE 000PYOBaHUE, B TOM YHCIIE KOMIUIEKT HATypaJIbHBIX
00BEKTOB, MOJENH, MPUOOPBI U HMHCTPYMEHTHI JIJIsl IPOBEACHUS JEMOHCTPALM U IPAKTUUECKUX 3aHATHI, TEeMOHCTpallMOHHbIE TaOIUIIbI, BUJEO, MEUA

OCHaAIICHHC.

B KOMIIEKT TEXHUYECKUX U MTHPOPMAIITMOHHO-KOMMYHUKATUBHBIX CPEICTB 00YUYEHHUs BXOJAT: anmnaparypa JJs 3arnucell 1 BOCIIPOU3BEACHUS
ayaMo- U BHJCOMH(OPMAINH, KOMIIBIOTEP, MYJIbTUMENA IPOEKTOP, , KOJUIEKLUS MeIUa-pecypcoB, BHIXO B

HNuTtepner.

Hcnons3oBaHue 9JICKTPOHHBIX CPCACTB 06y‘-ICHI/I$I IIO3BOJIAIOT!

l AKTUBU3HUPOBATH ACATCIBHOCTD 06yqa}oumxcs[, moJIydaTb 0oJiee BRICOKHE KaUeCTBECHHBIE PE3YyIbTaThL O6y‘—IeHI/I${;

[ mpu moarotoBke Kk EI'D obecnieunBaTh caMOCTOSITENILHOCTE B OBIIAJICHUN COJIEpIKaHUEM Kypcea .
[l ¢popmupoBarh UKT - KOMIETEHTHOCTbD, CITOCOOCTBYIONIYIO YCIIEITHOCTH B YICOHOH JIeATEILHOCTH;

[ ¢popmupoBats YVY/I;




HatypanbHble 00bEKTHI

HarypanbHble 00BEKTBI, HCIIOJIb3YeMbIE B 00YICHUN XUMHH, BKIFOYAIOT B €05 KOJUIEKIIMU MUHEPAJIOB U TOPHBIX MTOPO/I,
METAJUIOB M CIUIABOB, MUHEPAIBbHBIX yI00OpEHUH, I1acTMace, Kayq4yKoB, BOJIOKOH H T. 1.

O3HaKOMJICHHE y4aIluXcs ¢ 00pa3laMy UCXOIHBIX BEIIECTB, MOTYMPOAYKTOB U TOTOBBIX M3/CIIHA MO3BOJISET MOTYIHTh
HArJsIIHOE MIPECTAaBICHUE 00 3TUX MaTepHaiaxX, MX BHEIITHEM BHJE, a TAK)KE O HEKOTOPBIX (PM3MUECKUX CBOWCTBAX.
XUMHUECKUE PEAKTHBBI H MaTEPHAIIBI

OOparnieHre co MHOTHMH BEIIECTBAMH TPEOYET CTPOTOro COOJIIOICHHUS TPABHIII TEXHUKH 0€30MaCHOCTH, OCOOSHHO TIPH
BBIIIOJIHEHUH OTIBITOB CAMUMH yJalUMHCS. Bce HE0OX0qMMbIe MEpPhI MPET0CTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIINX
JOKYMEHTaX U WHCTPYKIUSX.

Xumuueckas 1abopaTopHasi OCy/1a, anmaparsl U IPUOOpPHI

XuMu4decKkas ocy/a rnoapasaessieTcs Ha JBE TPYIIbL: IS BHIIIOTHEHUS ONBITOB YYATUMHUCS U IEMOHCTPAIMOHHBIX OTIBITOB.
[TpuGopsl, anmapatsl U YCTAHOBKH, HCIIOJIb3YEMbIC HA YPOKaX XUMHH, MTOAPA3ICISIOT HA OCHOBE MTPOTEKAIOIINX B HUX
(U3HYECKUX ¥ XUMUYCCKHX .

Monenu

OOBeKTaMu MOJICITUPOBAHUS B XUMHH SIBJISIFOTCS aTOMBI, MOJIEKYJIbI, KDUCTAJUIBI, 3aBOJICKHE aIlIIapaThl, a TAK)KE MPOUCXOISIINE
MIPOIIECCHI.

B npenoiaBaHuy XMMUM HCIIONB3YIOTCS MOJICNN KPUCTANTMUECKUX PEIETOK aMasa, rpadura, cepol, hocdopa, okcuaa
yriepoaa(1V), moBapeHHOU CoH, JibJia, HoJla, JXKelle3a, M1, MarHus, Ha0OPbl MOJIEIICH aTOMOB JUIsl COCTABJICHUS
[IAPOCTEPKHEBBIX MOJIENICH MOJIEKYIL.

VY4eOHble MOCOOHs Ha MIEYaTHON OCHOBE

B nporniecce 00ydeHHs XUMUH HCIIONB3YIOTCS CIIEIYIONIIE TaOIHUIIBI IIOCTOSHHOTO dKCcroHupoBanust: «llepnonnyeckas cucrema
xumuueckux >nemeHToB [[.M. MenaeneeBay, «Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAHHH U CONEi», «DNEKTPOXUMUYECKUHN Pl
HanpsHKEHUH MEeTaJuioB», «KpyroBopoT BEIIECTB B MPUPOJIE» U AP.

Jlnist opraHu3aiyy caMoCTOSATENIbHOW paboThl 00yUaroIUXCs Ha YpOKaxX UCHOIb3YIOT Pa3HOOOpa3HbIe AUIAaKTHUYECKUE
MaTepHalIbl: TETPAIX Ha MEYaTHOW OCHOBE WIIM OTJENIbHBIE pad0vHe JIUCThl — WHCTPYKIIMU, KAPTOUYKH C 3aJIaHUSIMHA PA3HOM
CTETeHU TPYAHOCTH JJIsl U3YUEHHUsI HOBOTO MaTepuasna, CaMOMPOBEPKH M KOHTPOJISl 3HAHUH yJaIuxcsl.

Jlnia obecriedennst 6€30macHOro TpyAa B KaOMHETe XUMUU UMEETCS:

(] TpOTHBOMOXAPHBIA HHBEHTAPb

anTeuKy ¢ HabOpOM MEJIMKAMEHTOB U TEPEBI30UHBIX CPEJICTB;

WHCTPYKIIHIO 1O MTPaBHIaM 0€30MacHOCTH TPyAa Uil 00yJaroIuXcst

YKYpHAJI pEeTUCTPAIH HHCTPYKTaXa IO MpaBmiiaM 0€301I1acHOCTH Tpy/Ia.

IPOrpaMMHO-METOIMYecKoe o0ecieyeHne i YIUTes

1.IlpumepHas nmporpaMMa OCHOBHOTO 0OIIero 0opa3oBaHus 0 XUMUH (0a30BbIN YPOBEHB);

2.ABtopckas nporpamma O.C.I'abpuensina, cootBercTByromas denepansnomy ['ocynapcTtBeHHOMY 00pa30BaTEIbHOMY
CTaHJIapTy OCHOBHOTO 00111ero 00pa3zoBaHus U omylieHHas MuHuctepcTBoM oOpa3oBaHus U Hayku Poccuiickoit @enepannu
(O.C.T'abpuensa. A.B. Kynmosa. [IporpamMma ocHOBHOTO 00111eT0 00pa3oBaHus MO XUMHUU. 8-9 Ki1acchl. 0011e00pa3oBaTeNbHbBIX

OoOono

YVVVYVYY



yupexaenuit / O.C.I'abpuensn. A.B. KynoBa. — M.: [Ipoda, 2012r./.

3.TI'abpuensn O. C., OctpoymoB U. I'. HactonpHas kaura yaurens. Xumus. 9 k 1.: Metonuueckoe nmocooue. — M.: IIpoda, 2010r
4. Xumus. 9 k 11.: KoutponsHbie 1 mpoBepounbie padotsl k yueonuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensy, I1. H.
bepeskun, A. A. Ymrakosa u ap. — M.: Ipoda, 2009r.

5.TI'abpuensn O. C., OctpoymoB U. I'. U3yuaem xumuio B 9 k 11.: lugaktudyeckue marepuansl. — M.: bk mttoc, 2009r.
6.I'abpuensn O. C., SmykoBa A. B. Pabouas terpanp. 9 k 1. K yuedbnuky O. C. I'abpuensna «Xumus. 9». — M.: Jlpoda, 2012r.
7.I'abpuensu O. C., Bocko6oiinukoBa H. I1. Xumus B Tectax, 3agadax, ynpaxHeHusx. 8— 9 k. — M.: Jlpoda, 2009r.

VVVVVVYY

» NPOrpaMMHO-METOJNYECKOe oOeceueHue Juts 00yJarouXCst
yuebnuk xumust 9 kiacc [Mabpuensa O.C. Mocksa [Ipoda 2012
» 6.I'abpuensu O. C., SmykoBa A. B. Pabouas terpanp. 9 x 1. K yue6nuky O. C. I'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

> JIlokaibHBIE aKThI MIKOJIEL:
VcTaB MIKOJIEL,
Ilomoxxenue o BHYTPUIIKOJIBHOM KOHTPOJIC;
[Tonoxxenue o paboueii yaeOHOMU ITporpamme;
Ilomoxxenue o TCKYIIEM U HTOT'OBOM KOHTPOJIC;
[TonoxxeHue o TeTpaasix 00ydyarommxcs.
IIpumepHnas mporpamMma 1Mo XMMHUH.
> IIECPCUCHDB DJICKTPOHHBIX I/IHd)ODMaLII/IOHHI)IX NCTOYHHUKOB.
> NPE3CHTAIINN 1A 9KJ'IaCCB. 110 Kaxcz[oﬁ TEMC.
> DIEKTPOHHBIN yueOHHK It 9 Kitacca MyapTHMenuiinoe npunoxkenne K yueOuuky O.C. ["'abpuensna.
nepeueHb MuTepHer-pecypcos: http://kabinet19.ucoz.ru/
http://dist-tutor.info/course/view.php?id=5
http://lidijavk.ucoz.ru/load/1
http://www.alleng.ru/edu/chem3.htm
http://sikorskaya-olja.narod.ru/
http://www.maratakm.ru/index2.htm
http://ximija.ucoz.ru/
http://midakva.ucoz.ru/dir/1

» TepeyeHb JTUIAKTUICCKUX MAaTEPHATIOB, CO3JAHHBIX YUHUTEIEeM: pa3paboTaHbl TeCThI IO TeMaM: [1[e/TouHbIe MeTalIbl, ATIOMUHUHI, JKeJ1e30, TAJIOTCeHEI, cepa,
a30T, hocdop, MOIYIE IO TeMe MIETOYHO — 3eMENIbHbBIE MEeTaJllIbl, KOMOWHUPOBAHHBIC 33a/Ia4H JUISI KYPCOB I10 BBIOODY.
IOEPEUYCHb TEXHUYCCKOI'O 06ODV}IOBaHI/I$I: ,» KOMIIBIOTEP, MYJIbTUMEIUA ITPOCKTOP, , KOJIJICKIUA MEAUA-PECYPCOB, BEIXOI B
HNurepner.



http://kabinet19.ucoz.ru/
http://dist-tutor.info/course/view.php?id=5
http://lidijavk.ucoz.ru/load/1
http://www.alleng.ru/edu/chem3.htm
http://sikorskaya-olja.narod.ru/
http://www.maratakm.ru/index2.htm
http://ximija.ucoz.ru/
http://midakva.ucoz.ru/dir/1

8. lIpuioxenne.
BxoaHo# KOHTPOJIb.

Ne 11

1) BeIYHCIUTE CTENEHN OKMCICHHS dJIeMEHTOB B opmynax: SiH; MgSO,

Na,SO4 NO,

2) Onpenenuts GpU3NUECKUe U XUMUUECKUE SIBJICHUS: paCTBOPEHUE CKUCAHUE Cylla, THUEHHE JIUCTHEB, IIABJICHHE CBEYH, PACTBOPEHUE METaJIJia B CEpHOI KUCIIOTE,

o0pa3oBaHHe KHCIOPOAA U3 BOJBI.

3) [lpuBecTu mprUMephl XUMHUYECKHUX 3JIEMEHTOB, KOTOPbIE HUMEIOT MIPOU3HOIICHHE OTIIMYHOE OT PYCCKOro (5 mpuMepoB)

4) Kakue BemiecTBa Ha3bIBalOTCs cloXHbIMU? [IpuBecTu 5 mpumepoB.

5 )Omnpenenutb MECTOIOI0KEHUE HIEMEHTOB B IEPUOIUUECKON CUCTEME C TIOPSAKOBBIMU HOMepaMu Ne 7, Ne 18, 22.
Ne 12

1) BeruncnuTh MaccoBbie 07U BCeX 31eMEeHTOB B hopmynax: HySO3 Fe 03 Mg(OH);

2) OnpenenauTb MECTONOIOKEHUE IJIEMEHTOB B IEPUOAMUECKOM CUCTEME ¢ TOPSAAKOBBIMU HOMepamu Ne 6, Ne 17, 29.

3) Hanmcatb popmysbl IPOCTHIX BEIIECTB: a30Ta, MarHUs, KUCIOPO/a, CEPHI.

Kakue BeliecTBa Ha3pIBatOTCS IPOCTHIMU?

4) I1o kakuM pU3HAKAM XUMUYECKUE SIBJICHHUSI MOKHO OTIUYUTD OT (PU3NUecKux?

[IpuBecTn mpuMmeEpsL.

5) Beruncnutbs MonekyispHyro Maccy HoS.

Ne 13
1) BeIuuCIuTh MacCoBbIE JOJIM BeeX AeMeHToB B popmynax:  H,O  ZnCl, Cu(OH),
2) OnpenenuTs MECTOMOIOKEHUE 3JIEMEHTOB B EPUOJINUECKOI cucTeMe ¢ nopsaakoBsIMu Homepamu Ne 15, Ne 30, Ne 4.
3) Hanmcarb popmysbl IPOCTHIX BEIIECTB: MEU, Kelle3a, cepbl, Xaopa. UeMm oTinyaroTcst popMyJsibl ra3000pa3HbIX BEIIECTB OT TBEPABIX BELIECTB?
4) Kakue siBneHus Ha3bIBatoTCs xumuueckumu? [Ipusectu 5 npumepos.
5) Beruucnute monekynsipHyto maccy BemectBa NaOH.

No 14
1) BeruncnuTh MaccoBble J0JIM BeeX 1eMeHToB B popmynax: CuCOjz FeOs
K3PO4
2) OmnpenenuTh MECTOTIOIOKEHUE SJIEMEHTOB B IEPUOANUECKON CHCcTeMe ¢ TOPSAIKOBBIME HOMepaMu: Ne 33, Ne 19, Ne 42,
3) Uro o6o3nagaror 3amucu: 3C, Fe, 5H, , KCI, 2S0,
Jlaiite onpeseneHne XUMAYECKO popmye.



4) Kakwue siBinenus HaspiBatoTcs ¢pusnueckumu? [Ipusectu 5 mpumepos.
5) Beruucnute monekymnsapayto BemectBa CaO.

IToJ1yronoBoii KOHTPOJIb.

No 16
1) Kakyto a1eKTpoHHYI0 KOHGUTYpAIUI0O UMEET aTOM HaTpHs?
1. 1s%2s%2p* 2. 15°25°2p°3s" 3. 15%2s* 4. 15°25%2p%3s%3p*

2) lllenounsie MeTa/IbI © 1. HAXOAATCS B IEPBOM TpyMIE TIaBHON noarpytie; 2. ITposiBisioT oKuCIUTENbHBIE CBOKCTBA; 3. JIerko 00pa3yroT OTpUIIATETLHO
3apsKEHHbIC MOHBL, 4 .JIerko MPUCOEIUHSIOT 3JIEKTPOHBI B XUMHUECKUX PEaKIIHMIX

3) ¥V a1eMEeHTOB MOATPYIIIBI JIUTHS C YBEIMUYCHUEM MOPSIKOBOIO HOMEPA YBEINUUBACTCS 1. Atomusbiii paguyc; 2. CTeneHb OKUCICHUS; 3.
Yucio BaJIEHTHBIX 3JIEKTPOHOB HA MTOCIIETHEM YPOBHE B aTOME;

4. D1eKTpOOTPULIATEIBHOCTb. 4) Kakyo 3JeKTpOHHYI0 KOHPUTYypaIuio UMEeT aToM Kamus ?

1. 1s%2s%2p® 2. 15%2572p®3s%3p%4s? 3. 1s%25%2p” 4. 15%252p°3s%3p*

5) BepHbl 11 crnenyrolye Cy>KAeHus O MEeI0YHO3EMENIbHBIX MeTaiax?
A. Bo Bcex COeMHEHUSIX MPOSBIISAIOT CTENEHb OKUCIEHUS +2.
b. C HemeraiiaMu OHU 00pa3yroT COEJMHEHUS C HIOHHOM CBA3bIO.
1.Bepno tosibko A. 2. Bepno tonbko b. 3. Bepnsl 00a cyxaenus. 4. O0a cyx1eHHUsI HEBEPHBI

6) Kakoit metamn siBissercst Hanbosee akTuBHBIM: 1. Ca 2. Fe 3. Mg 4. K 7) byznet nu 3amuiieHa xene3Hasi KOHCTPYKIIUS OT
AIEKTPOXUMHUUYECKOU KOPPO3UH, €CIIA HAa HEeW YKPENUTh TUIACTUHY U3 MeTalia: 1.3omota; 2. amoMmuHus; 3. cepebpa; 4. cBUHIIA 8) 1o mepe
YCUJICHUS] BOCCTAHOBUTENIbHOM CIIOCOOHOCTH METAILIbI PACIIONOKEHBI B PSIIY 1.Na, Al, Cr, Sn 2. Pb, Cr, Al, Zn 3.
Cu, Ca, Mg, K 4. Ag, Al, Ca,Co 9) llunk nomyyator: 1. [Ilmpomeramrypruei; 2. M'appomeramrypruei; 3.
Boccranosinenuem; 4. DnexTpoMeTalTypruen 10) C Bonoi1 mpu HarpeBaHuUsl pearupyroT: |.KanbIui;
2. amomunuil; 3. pryth; 4. bapuii. 11) Kakoii u3 MeTaioB BHITECHSIET BOAOPO/ U3 Pa30aBIEeHHBIX KUCIOT: 1. cBuHel;  2.cepeOpo ; 3. Menp;
4. xanuit 12) B xakoM psly XUMHUYECKHE SJIEMEHTHI PACIIONIOKEHBI B MOPSIIKE
yceuneHus Metauimdeckux cBorict? 1. Na, K, Rb 2. K, Na, Cs 3. K, Na, Li 4. Li, Na, Ca 13) Ilpu B3ammoaeHCTBIH
KaJusi C BOJOPOIOM o0paszyercs 1. 'mapokcun kanus; 2. 'mapun kanus; 3. Oxcu KaJbIus; 4. Cynbbua Kanbuus

14) Kakoe gu3znueckoe CBOMCTBO SIBISETCS OOIIUM JIJIs1 BCEX METAJLIIOB? l.IlmoTHOCTH ; 2. DNEKTPONpPOBOIHOCTh; 3. TBEPIOCTH;

4. IBer 15) C kakum BeriecTBOM OyJeT B3auMoieiicTBOBaTh Meab 1. Bomopon; 2. PactBop HuTpata cepebpa; 3.
PactBOp cepHOM KUCIOTHI; 4.PacTBOp COISIHON KUCITIOTHI 16) C xakumHu BeliecTBaMu Oy/eT B3aUMOJEMCTBOBATh ATFOMUHHUM:

1. CaO KCI 2 NaOH HCI 3 KOH Mg(OH), 4 CaCl, H,SO,4 17) KakoB xapakTep okcuaa, KOTOpbIil 00pazyeT
KaJIbIWN: 1. OcHOBHBI; 2) KucnotHsiit; 3. HeconeoOpa3zyromui; 4. AmboTepHbIi 18)
K — K20 — KOH — K;CO3 — BaCO3 — CO; — Na;CO3— CaCOz; OcymiecTBUTh NpeBpallieHus. Y paBHEHUS peakiuii oOMeHa COCTaBUTh B MOHHOM BUJIE,
peakuuu O.B.P. paccMoTpeTh ¢ MoMoIIbI0 OalaHca WK NToKa3aTh Mepexo/] 19). CocTtaBUTh ypaBHEHHUSI peaKiui,
XapaKTepU3YIOIINe XUMHUECKHUE CBOMCTBA KA. 20) PaccMOTpeTh 2NIEKTPOXUMHUYECKYIO0 KOPPO3HUIO0 B HEUTPAILHOM cpejie

Ha NpUMepe CBUHIIA U XKele3a



HUToroBbuiii KOHTPOJIb

Hrorosasi koHTpoJIbHaAsI padoTa 3a Kypc 9 kiaacca.

1. Bapuanr.

Yacrs 1.
Al. DnexTpoHHas KOH(MUTYpaLTUS 182282p6382p6d34s2 COOTBETCTBYET aTOMY
1) xanus 2) KanbIus 3) Banagauii 4) ckaHaui

A2. [lytém coenMHEHHs aTOMOB OJTHOTO U TOTO K€ XMMHUYECKOTO dJIEMEHTa 00pa3zyeTcst CBsI3b

1) uonHas 2) KOBaJIeHTHas MOJspHAs 3) KOBaJECHTHAs HEMOJsIpHAst 4) BOJIOPOIHAs

A3. KUCITOTHBIM ¥ OCHOBHBIM OKCHJIOM SIBJISIFOTCSI COOTBETCTBEHHO

1)SO,u MgO 2)CO,u Al,O3 3)Na;O u FeO 4)ZnO u SOz

A3. KucnotHsle cBoiicTBa Hanbosee sipko BIPAXKEHBI y BelIecTBa PopMyia KOTOPOro

1) NH; 2) H,S 3) HCI 4) SiH,4

A4. Okcug cepsi (\ V) B3auMOICHCTBYET ¢ KaXKABIM U3 JIBYX BEIIECTB

1) Boja u consiHas KUCIOTa 2) KUCIOPOA U OKCUJ MarHus 3) OKCUJ KaJbLUs U TUJIPOKCU HAaTpusi  4) BoJa U Melb

AS. T'uapokcunbHas rpynmna UMeeTcs B MOJIeKyJax

1) ciupTOB M KapOOHOBBIX KUCIOT 2) albJAETHIOB U POCTHIX 3PHUPOB 3) aMUHOKHCIIOT M CIOXKHBIX 3PHPOB  4) )KUPOB U CIIUPTOB
A6. Ha ckopocTh XUMUUYECKOU PEaKIIu MEX]Ly PAaCTBOPOM CEPHON KUCIIOTHI U KeJIe30M He OKa3bIBaeT BAMSHUS 1) KOHIICHTPALUA KUCIOTHI 2) U3MeNbYCHHE
xenesa 3) Temmeparypa peakuuu — 4) yBelIUYeHUE JaBICHUS

A7. Ilpu rugpupoBaHuH alleTallbIeruaa oopasyercs

1) anerunen 2) ykcycHasi KucioTa 3)3TaHon  4) STWICHIIUKOIb

Yacrts 2.

B1. YcranoBuTE COOTBETCTBUE MEX/1y Ha3BaHUEM BEILIECTBA U KJIACCOM BEIIECTBA , K KOTOPOMY OHO NMPHHAIEKHUT.
Ha3Banne Bemectsa Kitacec oprannuecknx coeiMHEHUN
A) tonyon 1) ciupt
b) 2-meTtmn-1-6yranon 2) npocToii 3up
B) ykcycHo-3THII0BBIN 2¢up 3) anpaerun
I') aneranpaerny 4) cinoxHbIN 3Gup

5) apoMaTHUECKUI YTIEBOJOPO]

6) aMuH

A b B I

B2. YcTanoBuTe COOTBETCTBUE MEXKAY METAIIOM U €r0 XUMUYECKUMH CBOMCTBAMU
Metann XUMHYECKHE CBOMCTBA
A) matpuit 1) Boza



b) anromunMii 2) pacTBOp COJSHOM KUCIIOTHI
B) cepebpo  3) pacTtBOp cynbdaTta meau
I') menp 4) xnopun cepedpa
5) KonnentpupoBaHHasi CEeHHasi KHCJIOTa
6) pacTBop HIENOYN
Yacrs 3.
1) OcymectBuTth npeppaienusi: Cu — CuO — CuSO4 — Cu(OH); — CuCl, — Cu

2) Onpenenute Maccy OCajKa, €CiiM B peakIuio ¢ okcu1oM Kanblus Berynaer 200 r 9,8% pacTBopa cepHOM KUCITOTHI.



Kanennapno-temaTnyeckoe nmiianuposanue 9 kiaacc- 2 yaca B Hegesaro no ®rocC
(Vueonux O.C. I'abpuensn)

Ne Tema ypoka Marepu | DJiieMeHTbI Buabl yueOHoi#i 1eSITeJIbHOCTH 00YYAKOIIMXCS HUKT,

n/n aJ s coJlepKaAHUsA IIpeameTHbIE Meranpeamernble | JIuuHocTHBIE YY/]] JKCIIEPHMEHT.

JlaTa o0y4aro YV Becenpl,

no M XCS NpaKkTH4YecKue,

IJIaH /3 KOHTPOJIbHbIE,

y/ MPOEKTHI.

dakr

BBenenune. O0masi XapakTepuCTHKA XMMUYECKHUX 3JIEMEHTOB U XUMUYECKNX PeaKkuui.
Ilepuoguyecknii 3aK0H U NepuoANYecKasi cucteMa xumnueckux 3jaemeHToB J[.M.MenaeneeBa. (174.)

1-3 | [loBTOpeHHE
MaTepuana,

M3Y4YEHHOTO B 8
KJ1acce.

4 Xapakrepuctuka | 3anucu B | BBoaHblii Hayuamca: xapakrepuszosars | PeryJsiTuBHble: DopMUpyIOT HUKT HUrpano
XUMHUYECKOTO TeTpaau | MHCTpyKTax 1o Th. XUMHYECKHE JIEMEHTHI 1-3 — | CTaBsT yueOHbIC OTBETCTBEHHOE [1CX3.
3JIeMEHTa Ha XapakTepucTuka ro Mepuoja 1o ux 3a/1a4yd Ha OCHOBE OTHOLLIEHUE K YUCHHIO | JleMOHCTpanusi:
OCHOBAHMH €ro XUMHYECKOTO nonoxkeruto [ICXD JI.U. COOTHECEHHUSI TOTO, MO/ICJIM aTOMOB
MOJIOKEHUS B AJIeMEHTa Mo Menpeneesa. YTO y>K€ U3BECTHO U 3IeMeHTOB 1-3 —
[ICX5 MOJIOKEHUSIO B Ilonyuam 6o3moorcnocmeo YCBOEHO y4alIuMcs, U ro NEPUOIOB
a. 1. [1CX5 JI.H. Hay4umvcs.: ONUCHIBATD TOrO, 4TO eué
Menneneena Menneneena. M3y4YEHHBIE OOBEKTHI KaK HEU3BECTHO

cucreMsl, npuMeHsis toruky | [lo3HaBaTenbHbIe:ca [IpoexT no Teme

CUCTEMHOI'0 aHaJIn3a MOCTOSITEJIBHO «Ku3np u
BBIJICIISIIOT U NEeSATENbHOCTh
bopmMyIUpyIOT JA.N.Menneneena
MMO3HABATENIbHYIO 1IEJb »
KoMmyHuKaTuBHBIE:
bopmynupyroT
coOCTBEHHOE MHEHHUE
Y TIO3UILINIO, 334a10T
BOIPOCHI.

5-6. | CoiicTBa §4,5,6 XHUMHUECKUE Hayuamcs: Ha3bpiBaTh 001mue | PeryjasiTuBHbIE: [IposiBsitoT HKT.




OKCHJIOB, KUCJIOT, | ymp.2,5,6 | CBOMCTBA OKCHJIOB, XUMUYECKHE CBOMCTBA CTaBsT y4eOHYIO ycroiuuBelii yueOHo | Knaccudukanms
OCHOBaHUH U OCHOBAaHUH , KUCJIOT, | KHUCIOTHBIX, OCHOBHBIX 3a/1auy, ONpeNesioT | — HO3HABATEIbHbIN HEOPraHUYECKUX
COJIEH B CBETE CoJIel B CBETE TEOPUU | OKCHUJIOB, KUCJIOT, OCHOBAHUN | IIOCIEA0BATEIbHOCTh | HHTEPEC K HOBBIM BELIECTB
TEOpUH [Tap.7-8 | aneKTpONUTHYECKOM u conelt ¢ nozuruu TIO/I; MIPOMEKYTOUHBIX croco0aM pereHus (MHTEpaKTUBHBIN
ANEKTPOJINTUYECK JUCCOLMAIIUU U IPUBOJUTH IPUMEPHI LEeJeN C y4ETOM 3aj1a4 IJ1aKaT)
Ol Iucconranuu OKHCIICHUS- peakiyii, MOATBEPKAAOIMMNX | KOHKPETHOTO
U OKHUCJICHUS- BOCTAHOBJICHUS XMMHUYECKUE CBOICTBA: pe3yibraTa,
BOCCTaHOBJICHUS OKCHJIOB, KUCIIOT, COCTAaBJISIIOT IIJIaH U
OCHOBAHMUH, COJICH; AITOPUTM JIEUCTBUI
7-8. | OxkucinurenbHo — | 3anucu u | OBP OIpEeAENATh BEIIECTBO — Ilo3HaBaTeIbHBIE: HUKT. OBP
BOCCTAHOBUTENbH | 3aJlaHUS OKHUCJIUTENb U BELLIECTBO — CaMOCTOSITENILHO
bl€ pEaKLVH. B BoccTaHOoBUTENL B OBP; BBIICTISIIOT
TETpaau Llonyuam eosmoorcnocmo (bopMyIHpYIOT
Hayuumscs: IPOrHO3UPOBATh | MO3HABATEIbHYIO Koutpoabnasn
CIIOCOOHOCTBH BEIIECTBA 1€]1b, UCIIOJIb3YS padora
MPOSIBISATH OKUCIUTEIbHbBIE o0111e MpUEeMBI
WM BOCCTAHOBUTEJIbHbBIE pelieHus 3aaau
CBOICTBa ¢ yueToM creneHell | KommyHukaTuBHbIe:
OKHCJIEHUS JIEMEHTOB, KonTposnb u onienka
BXOJISIIIIMX B €r0 COCTaB JICMCTBUI MapTHepa
9- AmdorepHbIe 3anucu B | [lonarue o Hayuamca: xapakrepuszosars | PeryjJsiTuBHble: [IposBisitoT Jlab.onbIT:
10. | oxcuabl u TETpaau | MEPEeXOAHBIX XUMHUYECKHE CBOMCTBA [TpuanMaroT n nobposxenarensHocTs | 1.Ilomyuenue
TUJIPOKCH/IBI AIIEMEHTAaX. aM(pOTEpHBIX OKCHI0B U COXPAaHSIOT Y4eOHYI0 | ,0T3BIBUMBOCTb, KaK THJIPOKCH/IA
AMOOTEpHOCTS. TMJIPOKCHUJIOB; UCIIOJIb30BaTh | 3a/ayy, yYUTBIBAIOT MMOHUMaHHE YyBCTB LIUHKA U
['enernueckuit psn IIPU XapaKTEPUCTHKE BbI/IEJICHHbBIE APYTUXIIONEH U HCCIIEIOBAaHHE €r0
NIEPEXOTHOTORJIEMEHT | BEILECTB IIOHATHE YUNTEJIEM OPUEHTUPBI | CONEPEKUBAHUE UM CBOMCTB.
a. «aM(}OTEpHOCTHY», IPOBOJAUTH | IEHCTBUS B HOBOM HKT.
OIIBITHI, IOATBEPKJAIOLIHE yuyeOHOM MaTepuaiie B AM(pOTEpPHOCTbD.

XUMHYECKHE CBOMCTBA
aM(OTEpHBIX OKCUIOB U
TUAPOKCHJIOB;

Tonyuam eozmodncHocmo
Hay4umvcs.: 0OCO3HABATh
3HAYECHHUE TEOPETUUECKUX
3HAHWM I IPaKTUYECKON
JIEeATEIbHOCTH Y€JI0BEKA

COTPYAHUYECTBE C
yUUTEIEeM
ITo3naBaTejibHbBIE:
CraBaT u
bopMynupyroT
npobiieMy ypoka,
CaMOCTOSTEIIHBHO
CO3/aI0T aNTOPUTM




JESITEIILHOCTH TIPH
peIIeHUU TTPOOIEMBI
KoMMmyHuKaTHBHBIE:
[IposiBrisitoT
aKTUBHOCTH BO
B3aMMOJICHCTBUM JIJIs
perieHus
MO3HABATENbHBIX U
KOMMYHHKATHBHBIX
3aa4(3a1a0T
BOIIPOCHI,
bopMynUpyOT CBOU
3aTpyAHEHHUS,
npesaramT MOMOIIb
B COTPYJTHUYECTBE)

11.

[lepuonuueckuit
3aKOH B
ITepnonuueckas
cucTeMa

. N.
MeHnpeneena B
CBETE YUEHHUS O
CTPOEHUHU aTOMa

Bxoauoit
KOHTPOJIb

3armucu B
TeTpaau

Crpykrypa [ICXD
J.N. Menneneena.
Crpoenue aToma.
Du3myecKul CMBICHT
MOPSIIKOBOTO HOMEPA,
HOMEpa Mepuoja,
HOMEpA TPYIIIbI XU-
MHYECKOTO JIEMEHTA
B IICXD I.1.
Menpaeneena.
[IpuunHbI U3MEHEHU
CBOMCTB XHUMHYECKUX
3JIEMEHTOB U UX
COECTUHEHUN B
NepuoIax u rpynnax,
TJIABHBIX MOATPYIIaxX
I[ICX5 J1.11.
Menneneena,

Hayuamcs: onuceiBaTh U
XapaKTepU30BaTh TAOIHMIHYIO
dopmy IICXD I.1.
Menneneena; nenaThb
YMO3aKIJIFOUEHHS O XapakTepe
W3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB C
YBEIIMYECHUEM 3apsi0B
ATOMHBIX fAJIEP.

Ilonyuam 6o3modicHocmo
Hayuumscsi: IPUMEHATD
3HaHUS O 3aKOHOMEPHOCTSIX
MEePUOIUYECKOU CHUCTEMBI
XUMUYECKHUX AJIIEMEHTOB JIJIst
00BSICHEHUS U TIPEABUICHUS
CBOMCTB KOHKPETHBIX
BEILIECTB

PeryasituBubie:
IInanupyrot cBou
IECUCTBUA B
COOTBETCTBUU C
MMOCTABIICHHOU
3a/1a4e ¥ yCIOBUSAMHU
ee peanusaluu
IHo3HaBaTe/bHBIE:
CTaBsT

1 GOPMYITUPYIOT IIEJIN
U TIPOOJIEMBI YPOKa;
OCO3HAHHO U
MPOU3BOJILHO CTPOSIT B
YCTHOW U MUCbMEHHOMN
dbopme
KoMmyHuKaTuBHBIE:
Bnanenue
MOHOJIOTHYECKOHN 1
IUaJIOTUYECKOU
dbopmamu peun

OnpenenstoT CBOO
JMYHYIO TTO3UIIHIO,
aJICKBaTHYIO

i depeHIrpOBaHHY
10 CAMOOIICHKY CBOUX
YCIIEXOB B yuebe

JdeMoHcTpanms:
pa3IM4HbIC
(hopMbI TAOTHIY
IIEPUOIUYECKON
CUCTEMBI.
Jlad.onbIT:
2.MopenupoBanu
€ IIOCTPOECHUS
[Tepuoanueckon
cucremsl [ 1.
Menneneesa




12. | Xumnueckas 3anucu B | XUMHUECKas Hayuamca: xapakrepuszosars | PeryJsiTuBHbIe: dopMupoBaHue JdemMoHcTpanus:
OpraHu3aIus TETpaaAMd | OpraHU3alMsl KUBOU U | XUMHUYECKHUI COCTaB )KUBOH paboTaTh 1o IIaHy, OTBETCTBEHHOI'O Mogens crpoeHus
KHUBOH U HEXMBOW IIPUPOJIBI. KJIETKH; COCTaB Ipa, MAHTUH | HCIIOJb3Ys OTHOIIEHHUS K YUEHHUIO | 36MHOTO Il1apa B
HEXUBOU XHUMHYECKUH COCTaB | 36MHOM KOpBI; CIIEUATIbHO MIONIEPEYHOM
PUPOJIBI A1pa, MAaHTHH U Ilonyuam eo3moorcnocmo 1o700paHHbIe paspese

3€MHON KOPBI. Hay4yumuvcs: OOBACHATb MUD C | CpPEACTBA. Y MEHHE

XuMHUUEcKue TOYKHU 3PCHUS XUMUHU OLICHUTD CTEIIEHb

3JIEMEHTHI B KJIETKaX yclexa Win Heycrnexa

KHUBBIX OPTraHU3MOB. CBOEH 1€ATEIbHOCTH

Makpo- u Ilo3naBaTejibHbBIE:

MHUKPO3JIEMEHTHI. aHaJIM3UPOBATbh,
CpaBHUBATh U
000011aTh U3yYEHHbIE
noHatusi. CTpouTh
JIOTUYECKOE
paccyieHue,
BKJItOYast
YCTaHOBJICHHE
NPUYHHHO —
CJIEZICTBEHHBIX CBS3EH.
[IpencrBusaTh
MH(OPMaLKIO B BUJIE
pHUCYHKa
KommyHukaTuBHbIC:
OTtcrauBath CBOIO
TOYKY 3pEHUS,
MIPUBOIUTH
apryMEHTHI,
MOJITBEPXKIast MX
dakrtamu

13. | Knaccudukanus | ITap.1-2 | O6oOmienue ceenenuit | Hayuamcesa: ycTaHaBIMBaTh PeryasiTuBHblI€: Omnpenensror JIad. onbITHI:
XAMHAYECKUX 0 XUMHYECKHX MPUHA/IJIEKHOCTD BriaBuraror Bepcun BHYTPEHHIOIO 3. 3ameneHue
peakuuii o peaKIMsX. XUMHUYECKOHN peakluu K peleHust mpodsieMbl, | MO3UIHIO JKEJIE30M MEIM B
Pa3IMYHbIM Knaccudukanus onpeaenéHHOMY THITY 1O OCO3HaBaTh KOHEYHBIH | 00y4aroImuXcs Ha pacTtBope
MIPU3HAKAM. XUMHUYECKHX PEaKuil | OJJHOMY U3 pe3yibTar YpOBHE cynbdara menu




M0 Pa3INYHBIM KJIaCCU(UKATMOHHBIX MOJIOKUTEITLHOTO (1
OCHOBAHUSIM: IPU3HAKOB: 1) MO 4ncly u ITo3naBaTenbHbIE: OTHOILICHUS K
COCTaBY U YUCILY COCTaBYy UCXOJIHBIX BEIIECTB | BpIOMparoT ocHOBaHUS | 00pa30BaTEIbHOMY
pearupyomux 1 Y IIPOAYKTOB PEAKIINH Y KPUTEPUU IJIS IIpOLECCy, TOHUMAIOT
oOpazyromuxcs (peakiuu coeIMHEeHHS, KJIacCU(UKAIIUN HE00X0IMMOCTh
BEUIECCTB, TEIUIOBOMY | Pa3JIOKEHUs, 3aMELICHUS U ITpeoOpa3oBbIBaTh y4EHUs
addekry, oOMeHa); uH(pOpMAIIHIO U3
HaIPAaBJICHUIO, 2) 110 BBIICIICHUIO HJIH OJIHOTO BUJA B IpYyrou
W3MEHEHHUIO CTENIEHEN | MOIVIOMIEHHIO TEIIOThI U BBIOMpATH I ceOs
OKHCJICHHUS (peakuu SK30TepMUYECKUe U | YAOOHYIO hopmy
AJIEMEHTOB, SHIO0TEPMUYECKUE); bukcanmn
00pa3yroumx 3) 110 U3MEHEHUIO CTEICHEeH | MpeCTaBICHUS
pearupymoiue OKHCJIEHUS] XUMUYECKHUX uH(popManuu
BeIllecTBa, (ase, 3JIEMEHTOB (peaKkLuu
MCIIOJIb30BaHUIO OKHUCJIUTEIbHO- KommyHukaTuBHbIe:
KaTajau3aTopa. BOCCTAHOBUTEJIbHBIC); OtcranBarh CBOIO

4) 1o 0OpaTUMOCTH TIpolecca | TOYKY 3PEHUS,

(peakuuu oOpaTuMble U IIPUBOJIUTH

HeoOpaTuMble); apryMeHTHI,

Tlonyuam eo3moorcnocmo MIOATBEPKIas UX

HAY4ubcsi: COCTaBIISITH ¢akramu. Paznuuate B

MOJIEKYJISIPHBIE U IIOJIHBIE YCTHOM p€Yd MHEHHUE,

WOHHbIE YPaBHEHHUSI 110 JI0Ka3aTeNbCTBA,

COKPAILEHHBIM HOHHBIM TUIIOTE3bI, TEOPUN

YpaBHEHUSIM.

14. | llonsrtue o §3 ITonsaTue o ckopoctu | Hayuamcsa: Ha3bIBaTh PerynasitTuBHeble: [IposBasror JIab. OnbIThI:
CKOPOCTH ynp.3-8 | XUMUYECKOH peakuu. | (pakToOpbl, BIUSIOIINE HA CamocTosTenbHO yCTONYMBBIN yueOHO | 4. 3aBUCUMOCTD
XUMHUYECKON @DakTOpBI, BIUAIOIUE | CKOPOCTh XUMHUYECKON 00HapyKUBAIOT U — IIO3HABaTEIIbHBIN CKOPOCTH
peakuuu Ha CKOpPOCTb peaxkuu U 00bSICHATD UX bopMynupyIOT MHTEPEC K HOBBIM XUMHUECKON

XUMHUYECKHUX PEAKLMN. | BIMSHHE Ha CKOPOCTh npobiemy. o01muMM criocobam peakuuu ot
JdemoHcTpaumnu: XAMHYECKON PEaKInK; ITo3HaBaTe/IbHBIE: peluieHus 3a1a49 MPUPOIBI
3aBUCUMOCTh Ha3bIBaTh (aKTOPHI, BBISBASAIOT IPUYMHEL U pearupyomumx
CKOPOCTH BIIUSIIOLINE HAa CMEIIEHNE CJIEJICTBUS SIBJICHUI. BEIIECTB Ha
XUMHYECKON PEaKIIMU | XUMHUYECKOTO PAaBHOBECHS. Crposr noruueckue npuMepe

OT MPUPOBI Tonyuam 6o3moorcnocmo paccyXIeHus, B3aMMO/ICHCTBUH
pearupyomumx HAy4umbvcsi: IPOTHO3UPOBATh | YCTAHABIMBAIOT KHCJIOT C




BCIICCTB.
3aBUCHUMOCTh
CKOpOCTHU
XUMHYECKOW peaKkuu
OT KOHIIEHTpAIH1
pearupyroumx
BCIICCTB.
3aBUCHUMOCTh
CKOpOCTHU
XUMHYECKON peaKIuu
OT ILIOIIAIH
COIPUKOCHOBEHUS
pearupyromumx
BEIIECTB («KHUTISAIIUN
CJI0i1»). 3aBUCHUMOCTD
CKOpPOCTHU
XUMHYECKON peaKkun
oT

TEeMITepaTyphl
pearupyrommx
BEIICCTB.

pe3yJIbTaThl BO3ACHCTBUSA
pa3IUYHBIX (HaKTOPOB HA
U3MEHEHHE CKOPOCTH
XUMHYECKOU peakIny;
MMPOrHO3UpPOBATh PE3YyJIbTAThI
BO3/ICUCTBUS Pa3IHYHBIX
(axTOpOB Ha CMeEIIEHUE
XUMHYECKOTO PABHOBECHS

MIPUYUHHO —
CJIEICTBECHHBIE CBA3U

KomMMyHnKaTUBHbBIE:
YuuTHIBaIOT pa3Hble
MHEHHUS U CTPEMATCS K
KOOPIUHALINH
Pa3IMYHBIX [TO3ULIUN B
COTPYAHUYECTBE,
bopmMyIUpyOT
CcOOCTBEHHOE MHEHUE
1 MTO3ULIUIO

MeTajjiaMH. 5.
3aBHCHUMOCTh
CKOPOCTH
XHUMHYECKOU
peaKkiuu oT
KOHIICHTPAILUH
pearupyrommx
BEIIECTB Ha
npumepe
B3aUMOJICHCTBUA
IIMHKA C COJISTHOM
KHUCJIOTOH
pa3IM4YHON
KOHIICHTpAIIUH.
6. 3aBHCUMOCTH
CKOPOCTH
XUMHYECKOH
pEeaKIu OT
IUIOIIA 1
CONPUKOCHOBECHHUS
pearupyrommx
BECIIECTB.
7.MonenupoBaHu
€ «KUIIAILIETO
CII0S.

8. 3aBUCHUMOCTD
CKOPOCTH
XUMHUYECKOM
peaKIuu OT
TeMIIepaTypbl
pearupyronmx
BEIIECTB Ha
npumMepe
B3aMMOJICHCTBUS
okcuaa meau( 1)
C pacTBOPOM




CEPHOM KHCIIOTHI

pa3IMYHOMN
TeMIIepaTypbl
15. | Karanuzaropsl §3 KaranusaTtops! u Hayuamcs: ncnonp3oBath PeryasitTuBHble: YcBoeHue nmpaBui JdemoHcTpauuu:
KaTajus. IIPU XapaKTEPUCTUKE YUuTHIBAIOT NPABUWIO | UHAUBUAYATLHOTO U | ['OMOTEHHBIN U
NHrubuTopsl. MpPEeBpaIeHHI BEIECTB B IUIAHUPOBAHUH U 6e301macHoOro reTeporeHHbIN
AHTUOKCHU/IAHTHI. MIOHATUS «KaTaIU3aTop», KOHTpOJIE criocoda nosenenus BUC, KaTaJIU3Bl.
«UHTUOUTODY, pelIeHus, YrOKaIOIIKX XKU3HU U | DepMEeHTaTUBHBII
«aHTUOKCUIAHTBD», OCYIIECTBIISIOT 3JI0pOBBIO JIHOACH KaTajus.
IIPOBOAUTH HECIOXKHBIE MIOILIArOBbII KOHTPOJIb WNurubuposanue.
XUMHYECKUE OTIBITHI U Jlab.onbIThI:
Ha0JII0/IeHUs 32 ITo3naBaTtenbHbIE: 9. Paznoxxenue
M3MEHEHUSIMHU CBOMCTB CaMocTosTenbHO nepoKkcuIa
CBOICTB BEILIECTB B IIPOLIECCE | CO3JAIOT AIIFOPUTM BOJIOpOJa C
MpeBpalleHuii, coOI0aaTh JESTEIIbHOCTHUT IPH MOMOIIBIO OKCUAA
npasuia Th u OT. pelieHnu npodiemM mapranua (IV) u
Ionyuam eo3moocnocmo Pa3IMYHOTO XapaKTepa karanassl. 10.
HAYy4umscsi: TPaMOTHO KoMmyHukaTuBHbBIE: OOHnapyxeHue
oOpainatecs ¢ BemectBamMu B | JloroBapuBaroTcs o KaTaja3bl B
MOBCEIHEBHOW KU3HU COBMECTHOM HEKOTOPBIX
JIESITEIIBHOCTH, MTUIIEBBIX
MPUXOJAT K 00111eMy MIPOJTYKTax.
pELIEeHUI0, B TOM 11.
YUCJE U Nurubuposanue
CTOJIKHOBEHUIO B3aUMOJICHCTBUS
MHTEPECOB KHCJIOT C
MeTallJIaMH
YPOTPOIIUHOM.
IIpoekrt 1o Teme:
«DepmMeHTH»
16. | O6o00menue u Hayuamcsa: 0606mars | PeryasituBHbIe:
CUCTEeMaTU3alus 3HAHUS U Brocsar
3HaHUI MO TeMe MPEACTABISATH UX HEO0OXOIUMBIE
«BBenenue» cxem, Tabnul, KOPPEKTHUBHI B

MPE3EHTALNI

JIECTBUE MOCJIE €ETO




3aBepIICHHS Ha
OCHOBE €ro U yuera
Xapakrepa
CIeTTaHHBIX OLINOOK
Ilo3naBaTenbHbIE:
Crtposr peueBoe
BBICKA3bIBAaHUE B
YCTHOU U
MUCbMEHHOU hopme
KommykaTuBHbIE:
KOHTPOJIUPYIOT
NeCTBHS MapTHEpPa

17.

KoHnTpoabHasn
padoraNel

10 TEME
«BBenenune»

KoHntpous
MPEIMETHBIX U
METaNpPEeIMETHBIX
yueOHBIX IeUCTBUI O
TeMe « BBeaenue.
Oouas
XapaKTEePUCTUKA
XUMHYECKHUX
3JICMCHTOB U
XUMUYECKHUX PEaKLIUM.
ITepuoanueckuit
3aKOH U
Ilepnonnueckas
CHCTEMAa XUMHUYECKUX
3JICMEHTOB

Hayuamcsa: npumeHATh
MOJTy4YeHHBIC 3HAHUA U
chopMupOBaHHBIC YMEHUS
JUTSI pellIeHUs y4eOHbIX 3a/1a4

PeryasituBHble:
OCYLIECTBIISIOT
MOLIArOBBIA U
UTOTOBBIH KOHTPOJIb
10 PE3YNbTATY
IHo3HaBaTebHbIC:
CTpOSIT PEYEBOE
BBICKA3bIBAaHUE B
YCTHOW U MUCbMEHHOMN
dbopme
KommykaTuBHbIE:
YUHUTBIBAIOT Pa3HbIE
MHEHHUSI U CTPEMSATHCS
K KOOpAUHAIUU
Pa3IMYHBIX MO3UIUHN B

BeIpaxaror
aJIcKBaTHOE
MMOHUMAaHHUE TTPUIHH
ycnexa M Heycrnexa
yueOHOMU
NEeATEeIbHOCTH

. . MenneneeBa» COTPKYAHUYECTBE

Tema 1. MeTaaani(184.)

18 [Tonoxenue §28 ITonoxenue MeramioB | Hayuamcsa: Xxapakrepu3oBarb | PeryasiTuBHble: OrnpenenstoT CBOIO JdemoHcTpaumnu:
3JIEMEHTOB- yrp.1-3 | B [leprogmueckoit MeTaJuIbl 0 UX nosioxkeHuto | [IpuHUMaroT n JIMYHYIO IO3ULIHIO, OO0pas31ibl crIIaBoOB
METAJLJIOB B cucreme xumunueckux | B IICXD JI.M1.Menneneesa, COXPaHSIOT YUeOHYIO0 | aJIeKBaTHYIO HUKT. Metanmnsl
[Tepunonnuecko 3JIEMEHTOB ONUCHIBATh CTPOEHUE 3a/1auy, MIAaHUPYIOT b depeHIIMPOBaHHY
U cucreme . 1. Menneneesa. ¢du3nveckre CBOMCTBA CBOU JICICTBUSA B 0 CAMOOILIEHKY CBOMX
. 1. Merammueckas METaJIJIOB, 00BACHATD COOTBETCTBUU C yCIIEXOB B y4yeOe




MenneneeBa u KpUCTAJUINYECKAsS 3aBUCHUMOCTb CBOWCTB MOCTaBJICHHOM
0COOEHHOCTH penieTka u METAJUIOB OT UX MOJOKEHNS | 3a/a4ed U yCIOBUSAMHU
CTPOEHHUS UX MeTajuInuecKas [ICXD A.1.Menpeneena; ee peanu3aiumn
aTOMOB. XUMUYECKAsl CBS3b. Ilonyuam 6o3modcrnocmo Ilo3naBaTenbHbIE:
dusznyeckue Ob6ume dpuznueckue Hay4umbscsi: IpOrHO3UpoBaTh | Vcronb3yroT 3HaKOBO
CBOICTBA CBOMCTBA METAJLIOB. CBOMCTBA HEU3yUYEHHBIX — CUMBOJIMYECKHUE
METAJLIIOB. CrnnaBel, UX CBOMCTBA | 3JIEMEHTOB U UX COEIMHEHUN | CpPEICTBa
CnunaBbl Y 3HAYEHUE. Ha OCHOBE 3HAHUU O KomMmykaTuBHbIE:
NEPUOANYECKOM 3aKOHE. ApryMEeHTHPYIOT
CBOIO MTO3UIIHIO U
KOOPJMHUPYIOT €€ C
MO3ULIMH TAPTHEPOB B
COTPYAHUYECTBE
19 XuMHuecKue §29,ynp. | Xumuueckue Hayuamca: onuceiBaTh PerynsitTuBHbIe: ®opmupyroT ymeHus | JlemoHcTpanum:
CBOMCTBA 1-5 CBOMCTBA METAJUIOB CBOIiCTBA BemecTB Ha ocHOBe | IlocTaHoBKka yueOHOW | MCIIONIB30BATh 3HaHUS | B3aumoneiicTBue
METaJIOB KaK BOCCTAHOBHTENEH, | HAOIIOACHHMIA 3a UX 3a/1a4yd Ha OCHOBE B OBITY METaJIOB C
a TaKk)Ke B CBETE UX MpEBPAICHUSIMH, COOTHECEHHUSI TOTO, HEMeTaJlIaMH.
MIOJIOKEHUS B JEMOHCTPUPYEMBIMU YTO U3BECTHO U JIa0. onbITHI:

SJICKTPOXUMHUYCCKOM
paRy HaprI)KeHI/Iﬁ
MCTAJJIOB.

YUUTENEM, UCCIIEI0BATh
CBOICTBA BEILIECTB B XOJI€
BBITIOJTHEHHUS JTA0OPATOPHOTO
OIIBITA, J€JIaTh BHIBOJBI O
3aKOHOMEPHOCTSIX CBOWMCTB
METAJIJIOB B IIEPUOJAX U
rpyIInax.

IHonyuam 6o3modncrocmo
HAy4umscsi: IPpOrHO3UPOBATh
XUMHUYECKHE CBOMCTBA
HEU3YYEHHBIX JIEMEHTOB U
UX COEIMHEHUI Ha OCHOBE
3HaHWH O MEPUOTUYECKOM
3aKOHE.

YCBOEHO , U TOTO, YTO
ellle HeM3BECTHO
Ilo3HaBaTeabHbBIE:
BriaBuxkeHnue
TANOTE3, UX
000CHOBaHUE,
JI0Ka3aTeJIbCTBO

KommykaTtusHbIe:
Y4aBCTBYIOT B
KOJJIEKTUBHOM
o0CyXIeHUN
po0JieM, IPOSBISIOT
aKTUBHOCTb BO
B3aUMOJICUCTBUH 11
peleHus
KOMMYHHUKATHUBHBIX U
II03HABATENbHbIX

12.B3aumoeicTs
1e pacTBOPOB
KHCJIOT U COJICH C
MeTaJlaMu




3aga4

20 Merauibl B [Tap.36 Meramusl B ipupone. | Hayuamcs: cOCTaBIATh PeryasituBHble: JIad. onbITHI:
MIPUPOJIE. OO6mmre cnocoObl Ux YpaBHEHUS PEAKIIHH , YYUTHIBAIOT MIPaBUIIO 13.
Oo6mue MOJTyYCHHUSI. JeXalInX B OCHOBE B IJTAHUPOBAHUU U O3HakoOMIIEHHE C
CIOCOOBI X MOJIyYEHUS] METAJIOB. KOHTpOJIE criocoba pyZlaMH xemnesa
IIOJTyYEHUS JIEUCTBHUS 14. OxpamnBanue
IJIaMEHU
Tonyuam eozmodicHocmo Ilo3naBaTenbHbIE: l'opnocts 3a COJISIMU
Hayuumscsi: IPUBOAUTH Hcnons3yroT nouck POCCHICKYIO HayKy LIEJIOYHBIX
IIPUMEPBI YPaBHEHUIN Heo0X0IuMOM METAJLJIOB
PEaKIIMi, JIeXKaIMX B OCHOBE | HH(POPMAIIMH JIJIS HUKT Ilonyuenue
MIPOMBIIIJICHHBIX CITOCOOOB BBITIOJTHEHUS YI€OHBIX METaJUIOB.
MOJIyYEHUS YyT'yHA U CTalu. | 3a/IaHHi C
HCIIOJIb30BaHUEM
yueOHOI JTUTepaTypbl
KommykaTuBHbIe:
VYYuTBIBIOT pa3Hble
MHEHHUSI U CTPEMSATHCS
K KOOpAUHAIUU
Pa3IMYHBIX MO3UIUHN B
COTPYAHUYECTBE
21 Pemenue 3a7a4u Pacuernsle 3agaun no | Hayuamcsa: pemath PeryasiTuBHbIe: OBnanenue
pacyeTHBIX YpaBHEHUSAM pacyeTHbIe 3aJa4yu 10 OueHuBaroT HaBBIKAMM TS
3a/1a4 ¢ XUMUYECKUX PEaKIUi, | ypaBHECHUSM XUMUYECKUX MIPaBUILHOCTh MIPaKTUYECKON
MOHSATUEM MPOTEKAIOIIUX C peaKitii, MPOTEKAIOIINUX C BBITIOJIHEHUS JeATETbHOCTH
maccoean 001 Y4aCTHEM METAJIJIOB U | y4aCTHEM METaJUIOB U UX JIEACTBHS HA YPOBHE
evixo0a UX COEIUHEHUIN COEIMHEHUN. aZIEKBaTHOU
npooykma Ilonyuam 6o3modicHocmo PETPOCIIEKUBHOM
HAy4umbvcsi. pemarb OIICHKH
OJIMMITHATHBIC 3a/1a4H. Ilo3naBaTenbHbIE:
BeiOupator Hanbonee
3¢ deKTUBHbBIE

CHOCOOBI pelIeHNs
3a/1a4, KOHTPOJIMPYIOT




1 OLICHUBAKOT
MIPOIIECCUU PE3yIIbTaT

JIeATEIbHOCTH
KommykaTuBHbIE:
Kontponupyror
JICHCTBHSI MapTHEpa
22 [TonsiTue o §35 Koppo3sus metamioB u | Hayuamcs: ucnosb3oBaTh PeryasitTuBHble: YMenue OuiIbM
KOppo3uu yrp.1-6 | cioco6s1 60pBOHI C MIPU XapaKTEPUCTUKE PaznuuaroT cnocob 1 | MHTErpUPOBATH «Koppo3sus
METaJIOB Hel METAJVIOB U UX COCIMHEHUU | pe3ynbTaT IEeHCTBUS MOJIyYCHHBIC 3HAHUSL | METAJLJIOBY
MOHATUSL «KOPPO3Us Ilo3naBaTenbHbIE: B [IPAKTHYECKHUX
METaJIOBY, «XUMUYECKAsI Brnanerot obmum YCIIOBHSIX
KOppO3us», MIPUEMOM PELICHUS
«QIEKTPOXUMHUYECKAs 3aj1a4
KOPPO3Us», HAXOIUTh KommykaTuBHbIe:
CIocoObl 3alUThl METAJUIOB | JloroBapuBaroTcs 0
OT KOPpO3UHU. COBMECTHOM
Ionyuam 6o3modicHocmo JIeSITEIbHOCTM,
Hayuumcs | IPUMEHSTh MPUXOJAT K 0011IeMy
3HAHMUSI O KOPPO3UU B KU3HU. | PEHICHUIO
23 [llenounsie §30 OOmas Hayuamucs: naBath PeryasiTuBHbIe: PazButne HUKT Illlenounsie
METaJlIbL: yop.1,2 | XxapakTepucTuka XapaKTEepPUCTHUKY 1ienouHbM | [ImanupyroT cBon OCO3HAHHOTO, METaJlUIbl.
oOmtas IIEJIOYHBIX METAJUIOB. | METaJIaM IO MX MOJHKSHHIO B | JCHCTBHUA B CBSI3H C YBaXXUTEIHHOTO U
XapaKTEPUCTUK Mertannst B npupoze. | IICXD JI.M.Menneneesa, [IOCTaBJICHHOMN J00pO’KEeNaTeIbHOTO
a O01ue croco0sl Ux HCCIIENOBATHL CBOMCTBA 3a/1auei U yCIOBUSAMH | OTHOIICHHUS K
noxydeHusi. CTpoeHHe | IIETOYHBIX METAIJIOB — KaK €€ peleHus JIPYrOMY YEJIOBEKY.
aTOMOB. MIPOCTHIX BEIIECTB. Ilo3naBaTenbHbIE: Ero muenwto,
[[enounsie Mmetasisl | [lonyuam 6o3modxcnocmo CraBdar u CIIOCOOHOCTH BECTH
— MPOCTHIE BEIIECTBA | HAYYUMbCS: TPAMOTHO GbOpMYyIUPYIOT e U | IUAJIOT C IPYTHUMHU
oOpaiartbcs ¢ BEIIeCTBaMU B | MPoOJIeMbl ypoKa JIOJTEMH
MOBCETHEBHOM KU3HH. KommykaTuBHbIe:
AnexkBaTHO

UCTIOJNIB3YIOT pEUeBbIC
cpencrTBa Juist

3P HEKTUBHOTO
penieHus
KOMMYHHUKaTHBHBIX




3aga4

24 Coenunenus §30 Baxwuerimue Hayuamca: xapakrepusoBath | PeryJsiTuBHbIe: JdemoHcTpaumnu:
LIEJIOYHBIX yp.5 COEIMHEHUS dbusznyecKkue 1 XUMHUYECKHe | YYHUTBIBAIOT [IPABUIIO O6pas3iibl
METAJLIOB. LIEJIOYHBIX METAJJIOB | CBOKMCTBA OKCHUJIOB U B IUIAHUPOBAHUH U LIEJIOYHBIX U

— OKCH/BI, TUAPOKCHJIOB HIEIOYHBIX KOHTpOJIE criocoba LIEII0YHO3EMEIIbH
TUJIPOKCHUJIBI U COJTU METAJIOB, COCTABJISITh peleHus BIX METAJUIOB.
(xI0pUIBI, XAMHUYECKHUE YPABHEHUS, ITo3HaBaTe/IbHBIE: B3aunmopeiictBue
KapOOHATHI, XapakTepu3yrolue cBoicTea | Mcrnop3yroT Nouck HATpUsl, JINTHS C
cynb(haThl, HUTPATHI), | IIEJIOYHBIX METAJUIOB, HE00X0IUMOi BOJIOM.
UX CBOICTBA U pemarb «UEMOYKU» uH(popMaluu A B3aunmopeiictBue
MIPUMEHEHUE B MIPEBPALLICHU. BBITIOJTHEHUS Y4eOHBIX HATpHUs C
HapOJHOM XO3sUCTBE. | [lonyuam 603modicHoCmb 3aJIaHUH C KHCIIOPOJOM
Kanuiinbsie HAY4YUmuvCs. COCTABIATH KCIIOJIb30BAHUEM
ynoOpeHusl. «LIETIOYKHY MTPEBPAILCHUI. yueOHOM TUTPaTypBI

KommykaTuBHbBIE:

VY4UuThIBalOT pa3Hble

MHEHUS U CTPEMSTCA K

KOOPJUHALINU

Pa3IMYHBIX MO3ULUHI B

COTPYAHUYECTBE

25 [lenounozemen | §31 Ob6mas Hayuamucsa: naBatb PeryasituBHblIe: PazBurue
bHBIC METAUTBL: | ymip.1-3 | XapakTepucThKa XapaKTEPUCTUKY [InanupyroT cBOM OCO3HAHHOTO,
oOrras AJIEMEHTOB I'JIABHOM LIEJTOYHO3EMEIIBHBIM JIEUCTBUS B CBS3HU C YBAXKHUTEIBHOTO U
XapaKTEPUCTUK noarpynisl 11 METaJIJIaM T10 UX MOJKEHUIO B | MOCTABICHHON T0OpOKENaTeTbHOTO
a. rpynmsl. CTpoeHue [ICXD J.N.Menneneena, 3a7a4€i ¥ yCIOBUSAMU | OTHOLUEHHUS K

aTOMOB. XapaKTepU30BaTh COCTAB €€ peleHus JIPYTOMY YEJIOBEKY.
[IlenoyHO3eMENBHBIE | ATOMOB, UCCIIEIOBATH Io3HaBaTe/bHBIE: Ero muenuto,
METAJIJIbIl — IMPOCTHIE | CBOMCTBA IIEJIOYHBIX CraBsaT u CIIOCOOHOCTH BECTH
BEILIECTBA. METAJJTIOB — KaK MPOCTHIX (GOpMYTUPYIOT LIENIM U | AUAJIOT C IPYTUMU

BEILIECTB. poOJIeMBI YpoKa JIOJIbMH

Ionyuam 6o3modrcrHocmo KommykaTuBHbIE:

Hay4umscs: TpPaMOTHO AJlIeKBaTHO

oOparaThCs ¢ BEIIECTBAMU B
MHOBCEIHEBHON XU3HU

HCTIOJNB3YIOT pEeUYEBbhIE
CpeZCTBa At

3¢ (HeKTUBHOTO
peneHus




KOMMYHI/IKaTI/IBHBIX
3a1a4

26 Coenunenus §31 Baxueiimue Hayuamcsa: xapakrepuszoBaTh | PeryJsiTuBHble: JdemoHcTpauuu:
uienoyHosemen | ymp.4,5 COEIMHEHUS bu3MYECKUe 1 XUMHUYECKHE | YUHUTHIBAIOT MIPABUIIO B3anmoneiicteue
BHBIX METAJIJIOB HIEJIOYHO3EMENIBHBIX | CBOMCTBA OKCUIOB U B IJTAHUPOBAHUU U KaJIBLIUS C BOJIOM.

METAJJIOB — OKCHUJIbI, | TUAPOKCUIOB KOHTpoJIe crioco0a B3anmoneiicteue
TUAPOKCHUIBI U COJIU LIEJI0YHO3EMEIIbHBIX peuieHus MarHus ¢
(x10pu B, METaJIJIOB, COCTABIIATh Ilo3naBaTenbHbIE: KHUCIJIOPOJIOM.
KapOOHAThI, HUTPAThI, | XUMUYECKUE YPaBHEHHUS, Hcnons3yroT nouck JIa0. onbIThI:
cynbdatsl, hocharel), | XapaKTepU3yIOIIHE CBOMCTBA | HEOOXOAMMOM 15.
UX CBOMCTBA U LIEI0YHBIX METAJIIOB, uHpOpMaLUU AT B3aumogeiicteue
IIPUMEHEHUE B pemarb «UEMOYKU» BBITIOJTHEHUS Y4€OHBIX KaJIbLIUS C BOJIOK.
HapOJIHOM XO35IMCTBE. | IMPEBPALLECHUN. 3aJIaHUM C 16. Ilonyuenue
Tonyuam 6o3modcrocmo HCII0JIb30BaHUEM TUAPOKCU]IA
Hay4umvca. COCTABIATH yueOHOU JTUTpaTypsl KaJIBIIUS 1
«LIETIOYKMY MPEBpaICHUI KommykaTuBHbIe: HCCIIE0BAHUE €T0
YuuThIBaIOT pa3Hble CBOWCTB
MHEHHUS U CTPEMATCS K
KOOPIUHALINH
pa3IMYHBIX [TO3ULIUN B
COTPYJIHUYECTBE

27 AJTFOMUHUI — §33. Crtpoenue aToma, Hayuamucsa: naBatb PeryasituBHble: ®opmupyrot uatrepec | Komnekuus
MEePEXOIHBIM Yup.1,6, | pusndeckue u XapakTepUCTUKy amomMuHusa | [lmanupyroT cBon K KOHKPETHOMY U3/1eNui u3
JJIEMEHT. 7 XUMHYECKHE CBOICTBa | MO ero noimkenuto B [ICXD JIEHCTBHS C XUMHUYECKOMY AIFOMUHUSL.
dusnyeckue u AMFOMHUHUS KaK AN .Menneneesa, IIOCTaBJIICHHOMN JJIEMEHTY HUKT.
XUMHYECKHE IIPOCTOTO BEIECTBA XapaKTepU30BaTh COCTaB 3ajjauell U yCIOBUSIMU ATIOMUHUM.
CBOICTBa aToMa, XapaKTepHu30BaTh €€ pelIeHus,

AIFOMUHHUSL. buznyecKrue 1 XUMUYECKHE OIICHUBAIOT
[Tonyuenue u CBOMCTBA aJTIOMUHMS, MPaBUILHOCTh
MIPUMEHEHHE 00BSACHSTH 3aBUCHMOCTD BBITIOJIHEHUS
ATFOMUHUS CBOWCTB aJIOMUHHUS OT €T0 JIEUCTBUS
nonoxenus B [ICXD Io3HaBaTebHbIC:
.. MenneneeBa, 00bscHATh | CaMOCTOSITEIIBHO
MPUYUHBI XUMUYECKON BBIJICIISIIOT U
WHEPTHOCTH AJTFOMUHUSI. bopmMyIUpyOT
Tlonyuam 6o3modcrnocmo MTO3HABATEJIbHYIO




Hayuumvcsi: TpPaMOTHO
oOparaThCcs ¢ BEIIECTBAMU B
MMOBCEIHEBHOW KU3HU

1eJTb, UCTIONB3YIOT
o01mue mpueMbl
pelIeHus 3a1aq
KommykaTuBHbIE:
Honyckarot
BO3MOKHOCTB
Pa3IMYHBIX TOYEK
3pEHHUsI, B TOM YHUCIIC
HE COBHAJAIOIINX C UX
coOcTBeHHO#. U
OpPUEHTHUPYIOTCS Ha
MTO3UIIMIO TTapTHEPa B
OoOILIEHNHU U

B3aMMOJICHCTBHH
28 Coenunenus §33 Coenunenus Hayuamcs: xapakrepusoBatrh | PeryJsiTuBHbIE: ®opmupytor ymenue | JIad. onbITHI:
AMIOMUHHS — | ynp.4 ATIOMUHUS — buznyecKkue 1 XUMHUYECKHE | YUHUTHIBAIOT IPABUIIO | HHTETPUPOBATH 17.Monyuenn
OKCHJI U OKCHJ U THJIPOKCH]I, CBOIICTBa OKCHJA U B IUIAHUPOBAHUU U IIOJIyYEHHBIE 3HAHUS | e TUAPOKCUIA
TUIPOKCHUJL, UX ux am(oTepHbIit THJIPOKCHIa QTFOMHUHHS, KOHTpOJIE criocoda B IIPKTHYECKYIO ATIOMHUHHUS U
am(pOoTepHbIN Xapakrep. COCTaBJISITh XUMHUUYECKUE pelieHus XKU3Hb UCCIIEJOBaHHE
Xapakrep. Baxneimune conu YPaBHEHHUH, Ilo3naBaTenbHbIE: €ro CBOMCTB.
ATXOMUHHSL. XapakTepu3yromue cBoicTea | Mcnonp3yroT nonck
[TpumeHnenne AIIOMHUHMUS, peIIaTh HEo0Xo1uMon
AIIOMHUHUS U €r0 «UETOYKHY PEBPAIICHUH. uH(popMaLuu A
COEIMHEHU. Llonyuam eo3mooicHocmo BBITOJIHEHUS YUE€OHBIX
HAy4umscsi: COCTABIIATH 3aJJlaHu C
«IIETIOYKU» MTPEBPALICHUM HCII0JIb30BaHNUEM
yueOHOM JTUTpaTypsl
KommykaTtuBHbIE:
KonTtponmpyror
JIEHICTBHUE MMapTHEPA
29 IIpakTHyecka OcyniecTBiieHUE Hayuamcs: obpamarbes ¢ PeryasitTuBHble: PazButne
s1 padora Nel LEMOYKH XMMUUYECKHX | TJaOOpaTOPHBIM OcymiecTBIsAIOT KOMMYHHUKaTUBHOTO
Ocy1iecTBiieHH IIpEBpaICHUI 0o0opynoBaHHEM U ITOIIArOBBIN KOHTPOJb | KOMIIOHEHTA B
€ LIETI0YKHU HarpeBaTeIbHBIMU 10 pe3yJIbTaTy o0IIeHUN U
XUMHYECKHX npubopamu B cooTBeTcTBUU C¢ | [lo3HaBaTebHBIE: COTPYJIHUYECTBE CO
IIPEBPALICHU IIPABHJIAMU TEXHUKH Brnanetot o6uum CBEPCTHUKAMH U




0€30IMaCHOCTH, OMUCHIBATH
XUMHYCCKHH SKCIICPUMEHT C
IIOMOIIBIO A3bIKA XUMUU,
JIEJIaTh BBIBOJIGI 110
pe3yJibTaTtaM 3KCIIEPUMEHTA.

HpI/IeMOM peHleHI/IH
3a1a4
KommykaTuBHbBIE:
YYHUTHIBAIOT Pa3HbIC
MHCHUSA U CTpeMSITCSI K

YUUTCIIAMUA

Ilonyuam 6o3modcrnocmo KOOPJIUHALIMH
Hay4umvcsa: 0OCO3HABATh Pa3IMYHBIX MTO3ULIUN B
HEO0OXOUMOCTh COOIOZICHUS | COTPYAHUYECTBE
npaBun Ib i coxpanenus

310POBbSI OKPYKAIOLIUX.

30 Kenezo — §34, Pacnionoxenue Hayuamuca: naBatb PeryasiTuBHbIe: ®opmupyrot unrepec | UKT. Keneso.
anemeHt VI yop.1,2 xkene3a B [ICXDJ[.U. | xapaktepuctuky xene3za no | [Inmanupyror cBou K KOHKPETHOMY
IPYIIIIBI MenneneeBa u ero nomkenuto B [ICXD JIEHCTBHS C XUMHUYECKOMY
mo0o4HOI CTPOEHUE €ro aToma. Hd.N.Menneneesa, IIOCTaBJIICHHOM JJIEMEHTY
MOJTPYIIIIBI. dusnyeckue u XapaKTepU30BaTh COCTAB 3a7a4€il U yCIOBUSIMHU
duznueckue u XMMUYECKHUE CBOMCTBA | aTOMa, XapaKTepU30BaATh €€ pellIeHus,

XUMHYECKHE J)KeJe3a — MPOCTOrO bu3HYecKue U XUMHUYECKIE OLICHUBAIOT

CBOICTBa BEILECTBA CBOIICTBa Kene3a, OObSICHITh | MPAaBUILHOCTh

xKeesa. 3aBUCHUMOCTb CBOWCTB K€EJ€3a | BBIIOJIHECHUS

Haxoxnenue B ot ero noaoxenus B [ICXD NEUCTBHUS

IIPUPOJE. JA.N.Menneneesa, Ilo3naBaTenbHbIE:
HCCIIEI0BATh CBOMCTBA CamocTosTeNbHO
JKeJie3a B XO/I€ BBINIOJIHEHUS | BBIACIISIOT U
71ab0paTOPHOTO OIBITA, dbopMynupyroT
ONKMCHIBATH XUMUYECKUI MMO3HABATEIbHYIO

JKCIIEPUMEHT.
Ilonyuam 6o3moorcnocmeo
Hayuumvcs: TPaMOTHO
oOparaThCcs ¢ BEIIECTBAMU B
MMOBCEIHEBHOM KU3HU

1EJ1b, UCTIOJIB3YIOT
o0111e MpueMsl
peleHus 3aaa4
KommykaTuBHbIE:
Jomyckator
BO3MOXHOCTb
Pa3IUYHBIX TOYEK
3p€HUA, B TOM YUCJIIC
HE COBMAJIAIONINX C UX
coOcTBeHHOI. U
OpPUEHTHUPYIOTCS Ha




MO3UITUIO TTApTHEPA B
oO1eHnn u

B3aMMOJICHCTBUU
31. Coenunenus §34ymp.4 | ['enetnueckue psiabl Hayuamca: xapakrepusoBath | PeryjJsiTuBHble: PazButue JdemoHcTpanmu.
kenesa +2,+3 5 Fe?'u Fe** ($U3UYECKHE U XUMHYCCKHE YUuTHIBAIOT MPAaBWJIO | OCO3HAHHOTO, BsaumopeiictBue
X Baxwueiimue conu CBOMCTBa OKCUOB U B IUIAHUPOBAHUU U YBAXUTEJIILHOTO U METAJIJIOB C
KaueCTBEHHOE xKenesza. 3HaueHUE THJIPOKCHJIOB XKele3a, KOHTpOJIE criocoda NOOpOXKENaTeNbHOIO | HEeMETalIaMHu.
omnpeJieieHue. Kenesa COCTaBJISITh XUMUYECKHUE pereHus OTHOILICHHUS K [Tonyuyenue
I'enernueckue Y €ro COeIMHEHUH I | ypaBHEHMUS, Ilo3naBaTebHbBIE: JIPYrOMY YEJIOBEKY. TUAPOKCUJIOB
psanel Fe 2 u MIPUPOJIBI U XapakTepu3ylonme cBoiictBa | Mcmonas3yroT morck Ero MueHuro, xenesa (I1) u (I11).
Fe *3, HapOJHOTO XO34MCTBA. | COEAMHEHUI Kee3a, HE00XO0TUMOI CIIOCOOHOCTH BECTH JIad. onbITHI:
MIPOBOAMTH KaueCTBECHHbBIC uH(pOpMaLuu A JUAJIOT C APYTUMU 18.
pEaKIuy, MOATBEPKAAOIINE | BHIMOJTHCHHUS YICOHBIX | JIFOIbMU B3aumopeiicTBue
HAJIMYUE B BOJHBIX 3aJlaHui C JKele3a ¢ CONSTHOM
pacTBOpax KaTHOHOB Xeje3a, | UCIOJIb30BAHHEM KHUCJIOTOM.
pelaTh «UeMOYKI» yueOHOM TUTPaTypHI 19. Ilonyuyenue
MpEBpAaICHUM. KommykaTuBHbIe: TUAPOKCUJIOB
Tonyuam 6ozmodcrHocmo VY4UuThIBalOT pa3Hble xenesa (I1I) u (III)
HAyuumscs. COCTABIATH MHEHHUSI U CTPEMATCS K Y U3y4eHUE UX
«LIETIOUKW» MIPEeBPAICHHH, KOOpIUHAINH CBOWMCTB.
COCTABJISITh MOJICKYJISIPHBIE M | PA3JIMYHBIX MTO3UIIUNA B
MIOJIHbIE MOHHBIEC YPABHEHUSI | COTPYAHUYECTBE
MO0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM
32 IIpakTHyecka [Tonyuyenue u Hayuamcs: obpamarbes ¢ PerynsiTuBHbIe: Osnanenue [IpakTnueckas
s1 pabota Ne2 CBOMCTBA COEAMHEHUN | JIaOOPATOPHBIM OcymecTBISIOT HaBBIKAMH JJIs pabora
[Tonyuenue u METaJUIOB 000py/TI0BaHUEM B MOIIArOBbIN KOHTPOJb | MPAKTUUYECKON
CBOMCTBa COOTBETCTBUU C IIPABUIAMHU 0 pe3yabTaTy JeATETbHOCTH
COeIMHEHHNH TEXHUKHU 0€30MaCHOCTH, ITo3naBaTejbHBIE:
METaJJIOB ONUCHIBATh XMMUYECKUI CrtposT peueBoe

SKCIICPUMECHT C ITOMOIIBIO
A3bIKa XUMHHU, ACTIATh
BBIBOJIbI 11O PE3yJIbTaTaM
9KCIICPUMCHTA. HOJZy‘lam
6O3MOICHOCNIb HAYUUMDBCA!
OCO3HaBaTb HCO6XOI[I/IMOCTB

BBICKA3bIBAaHUE B
YCTHOW U MUCBMEHHOMN
dbopme
KommykaTtusHbIe:
Y4uTBIBalOT pa3HbIe
MHEHUS U CTPEMSTCS K




coomonenwus npaBui b u OT | koopauHauu
JUIS COXPAaHEHMsI 37I0POBbs pasIMYHbIX NO3ULUH B
OKPYKaOIIHX. COTpPYJIHUYECTBE

33 IIpakTHyecka Pemenue Hayuamcs: obpamatbest ¢ PeryasitTuBHble: OsnaneHue
s1 paGora Ne3 AKCIEPUMEHTAJIbHBIX | JJAOOPATOPHBIM OcymiecTBIsAIOT HAaBBIKAMM IS
Pemenue 3ajia4y Ha 000pyI0BaHUEM U [IOLIAroBBIA KOHTPOJIb | IPAaKTUYECKOH
AKCIIEPUMEHTAI pacro3HaBaHUE U HarpeBaTeJIbHBIMU 10 pe3yJbTaTy JESTENIbHOCTH
BHBIX HOJIyYeHHe npubopamMu B COOTBETCTBHUH C
3aJa4 Ha COEMHEHUN IIPaBWJIAMU TEXHUKH Ilo3naBaTtenbHbBIE:
pacrno3HaBaHHe METAJIJIOB 0€3011acCHOCTH, ONHUCHIBATh IIpoBoasT cpaBHEHME
U TOJTy4eHue XUMUYECKUH SKCIIEPUMEHT C | ¥ KJIACCU(PHUKALMIO 10
COEIMHEHUI IIOMOUIBIO S3bIKA XUMHUH, 3aJJaHHBIM KpUTEPUAM
METaJIOB JIeJIaTh BBIBOJIBI 110 KommykaTuBHbIe:

pe3yipraTam 3kcnepuMenTa. | JloroBapuBaroTcs o
Tonyyam eo3mooicnocmy COBMECTHBIX
HAY4umuvcs: 0OCO3HABATh JENCTBUSX B
HE00XO0AUMOCTh COOJIOZICHNS | PA3JIMYHBIX CUTYaIUsIX
npaswiTh u OT nns

COXpPaHEHMsI CBOETO

3JI0pPOBbsl M OKPYXKAIOUIUX.

34 O60061eHne Hayuamcsa: 0600mars PeryasiTuBHblI€: Boipaxator IIpoekt mo teme:
3HAHUU 110 TEME 3HAHUSA U TIPEICTABIIATD UX BHocaT HeoOxouMble | aJleKBaTHOE «Bexk menHbIi
«MertamisDy cXeM, TabJIuIl, MPe3eHTAauil | KOPPEKTUBHI B INOHUMaHUE IPUYHH OpOH30BBIN

JIEHCTBHE TIOCIIE ET0 yclexa 1 Heycrexa KEJIE3HBIN»

3aBEpUICHUS Ha
OCHOBE €TI0 U y4yeTa
XapakTepa ceIaHHbIX
omuOOoK
IHo3HaBaTebHbIC:
Crposr peueBoe
BBICKA3bIBAaHUE B
YCTHOW U MUCbMEHHOM
dbopme
KommykaTuBHbIe:
KOHTPOJIUPYIOT

yaeOHOMU
JEATEIbHOCTH




JIEHCTBHS IApTHEpA

35 KonTpoubnas KonTpons Hayuamcsa: npumMeHATh PerynsiTuBHblie: [IposiBisiroT KonTponbHas
paGora Ne2 MPEAMETHBIX U MOJIyYEHHbIE 3HAHUS U Ocy1ecTBIsA0T OTBETCTBEHHO-CTh 32 | paboTa
10 TeEME MeETanpeIMETHBIX c(hOpMHUPOBAHHBIEC YMEHUS UTOTOBBIN U pe3yabTaTh
«MeTtannsn» yueOHBIX IEUCTBUM MO | AJIs pelieHus y4eOHbIX 3aa4 | MOIIaroBbl KOHTPOJIb
IHoaxyronosas TeMe «MeTaubiy 10 pe3yJbTaTy
KOHTPOJIbHASA Ilo3naBaTenbHbIE:
pabora CtposT peueBoe
BBICKA3bIBaHUE B
YCTHOM U MUCbMEHHOMN
dbopme
KommykaTuBHbIe:
KOHTPOJIUPYIOT
JIENCTBUS MapTHEpa
Tema 3. Hemeramibi(284.)
36 Oo6mas §10, OO6mas Hayuamcs: naBatb PeryasiTuBHbIE: dopmupoBaHue Kommekmmst
XapaKTePUCTHK XapaKTepUCTHKA oTpezieNieHus] TOHITUSIM [TnanupyroT cBoU TOTOBHOCTHU U 00pas3IoB
a HEMETaJJIOB HEMETAJIJIOB: «QNEKTPOOTPULATENLHOCTD) | JEHCTBUS B CBSI3U C CIIOCOOHOCTH K HEMETAaJIJIOB.
MOJIO’KEHHUE B « AJIIOTPOTIHSIY MIOCTaBJIECHHOMN 0o0y4YeHuIo U HUKT
Ilepunonnueckoit XapaKTepU30BaTh HEMETAIUIBI | 3a7a4€H U YCIIOBUSAMH | CAaMOPa3BUTHIO U Hewmeramnsl.
CUCTEME XMMHUYECKUX | MO ux nosoxeHuro B [ICXD | ee pemenus camM000pa30BaHHIO Ha
AJIEMEHTOB JA.".MenneneeBa, onuceiBath | [lo3HaBaTe/bHbIE: OCHOBE MOTHUBAIIUH K
. . Menneneesa, CTpoeHHue GpU3nIecKue CraBdar n 00y4YeHHIO U
0COOEHHOCTH CBOICTBa HEMETAIJIOB, GOopMyIUPYIOT eI U | TTO3HAHUIO
CTPOEHHS aTOMOB, 00BSACHSTH 3aBUCHMOCTD poOJIeMBI YpoKa
AJIEKTPOOTPUILIATEIBHO | CBOWCTB HEMETAJIOB OT UX KommykaTuBHbIe:
cthb (D0) Kak Mepa nosnoxenus [ICXD AnexkBaTHO
«HeMetaimmyHocTy, | JI.M.MeHneneeBa;cOCTaBIsATh | UCIOJIB3YIOT PEYEBbIE
psan 20. Ha3BaHUs COCAMHEHUI cpeacTBa A
Kpucrannnueckoe HEMETAaJUIOB 110 hopmysie U s pexTUBHOTO
CTPOEHHE HEMETAJUIOB | (JOPMYII IO HAa3BaHUIO, pereHus
— MPOCTHIX Hay4Jarcs J1aBaTh KOMMYHUKATHUBHBIX
BELIECTB. ONpEeNIETICHUS «AJTIOTPONUs», | 3a4au
AmnoTtponusi. «aJIOTPOIHBIE
duznyeckue Mo (UK.
CBOICTBa Tlonyuam 6o3moorcnocmo




HEMETAJIJIOB.
OTHOCHUTENHLHOCTD
MMOHATHU «METaJLI» U
«HEMEeTaJII»

HAY4umuvCcs: MIPOrHO3UPOBATH
CBOMCTBA HEM3YYEHHBIX
3JIEMEHTOB U UX COCIMHEHUN
Ha OCHOBE 3HAHUU O
MEPUOIMYECKOM 3aKOHE

37 Oo6mue [Tap.26- | OOmue xumuueckue | Hayuamca: xapakrepu3oBaTh | PeryiassiTuBHbIe: PazBuBatot [IpoexT no Teme:
XUMUYECKHE 27 CBOMCTBA HEMETAJJIOB | CTPOEHHUE HEMETAJIOB, [TocranoBKka yueOHOU | OCO3HAHHOE «Hemetaiel u
CBOICTBa 0011Me XUMUYECKUE CBOMCTBA | 33714l HAa OCHOBE OTHOIIIEHHUE K CBOUM | 310pOBbE»
HEMETAaJUIOB. HEMETAJUIOB, OIIMCHIBATh COOTHECEHHS TOrO, COOCTBEHHBIM
Hewmeramnnsl B o0lI1e XUMUYECKHE CBOMCTBA | YTO U3BECTHO U MOCTYIIKam
IIpUPOJIE U HEMETAJJIOB C IOMOUIbIO YCBOEHO , U TOT'0, YTO
CIOCOOBI X A3bIKa XMMHUH, COCTABIIATH €l11e HEU3BECTHO
MOJIy4YEHUs YpaBHEHUS XUMHUYECKUX ITo3naBaTtenbHbIE:

peakiuuii, Xxapakrepusyromux | BeiiBrkenue

XUMHUYECKHE CBOMCTBA TUIIOTE3, UX

HEMETAJJIOB UX COSANHEHUN | 000CHOBaHHE,

Ilonyuam 6o3modicHocmeo JI0Ka3aTeJIbCTBO

Hayuumcs: IPOTHO3UPOBATh

CBOICTBa HEN3YUEHHBIX KommykaTuBHbIe:

3JIEMEHTOB U UX COCAMHEHUN | YUYaBCTBYIOT B

Ha OCHOBE 3HAaHUU O KOJUIEKTHUBHOM

NEPUOANYECKOM 3aKOHE 00CyX/IeHU!
po0JieM, IPOSBISAIOT
aKTUBHOCTb BO
B3aUMOJICUCTBUU I
peleHus
KOMMYHUKATUBHBIX U
MTO3HABATENIbHBIX
3aja4

38 Bonopon 3anucu B | [lonoxenue Bogopona | Hayuamca: xapakrepuzoBats | PeryiasiTuBHbIe: DopmMupyrOT JIa0. onbITHI:

terpanu | B [lepuoanueckoi BOJIOPOJI 110 €ro MoJIOXKeHno | Pa3zinuyaroT cocob u KOMMYHUKATHUBHBII 20. IToryuenue
cucreme xumuueckux | B IICXD JI..1.Menneneesa, pe3ynbTaT AeUCTBUS KOMIIOHEHT B U paclio3HaBaHUE
3JIEMEHTOB XapaKTepu30BaTh CTPOCHUE ITo3naBaTenbHbIE: oOLIeHNH U BOJOpOJA

J1. 1. MeHnaeneena.
Crtpoenue aToma u
MOJIEKYJIBI.

aToMa BoJopoaa, O0OBSCHATH
€T'0 BO3BMOKHBIC CTCIICHHU
OKHCJICHUS, XapaKTCPHU30BATh

Biageror o0Ommm
MIPHEMOM PEIICHHS
3a1ay

COTPYIHHYECTBE CO
CBCpPCTHUKaMU B
nporiecce




Pusnyeckue u busnueckue 1 XUMUUECKHE KommykaTuBHbBIE: 00pa3oBaTebHON
XHMHYECKHE CBOMCTBA | CBOMCTBA BOJIOPO/IA, JloroBapusaroTcs o NEITEIbHOCTU
BOJIOPOJa, €ro 0O0BSACHATH 3aBUCUMOCTD COBMECTHOM
MOJIyYeHUE U CBOICTB BOJIOpOJIa OT JESTEIIbHOCTH 110
MIPUMEHEHUE. nosoxenus ero B [ICXD PYKOBOJICTBOM

J.N.MenneneeBa, ONUChIBATh | YUUTENS

1a00paTOpHBIE U

[IPOMBIIIJICHHBIE CIIOCOOBI

[I0JIy4EHUs BOIOPOAA .

Lonyuam 6o3mooicHocmo

Hay4umocs: OOBSICHATH

JIBOMICTBEHHOE TIOJIO’KEHUE

Bozopoza B [ICXD

J.M.MenneneeBa, rpaMOTHO

oOparaThCs ¢ BEIIECTBAMU B

MOBCE/IHEBHOM JKHU3HU

39 Bona 3anucu B | CTpoeHue Monekyibl. | Hayuamcsa : Xxapakrepu3oBaTh | PeryissTuBHbIE: Nmerot nenoctHoe Jlab. ombITHI:
teTtpagu | Bomopoanas CTPOEHHUE MOJIEKYJIBI [TnanupyroT cBoU MHUPOBO33pEHUE, 21. UccnenoBanue

XUMHYECKasl CBA3b. BOJIOpOJIa, pru3mueckue u JIEHCTBUS B CBSI3U C COOTBETCTBYIOILIEE ITOBEPXHOCTHOT'O
du3nyecKkue CBOWCTBA | XUMUYECKUE CBOWCTBA BOJIBI, | MOCTABICHHOM COBPEMEHHOMY HATSKEHUSI BOJIBL.
BO/Ibl. AHOMaINH OOBSACHATH aHOMAJIMK BOJBL, | 33Ja4eil U yCIOBUSIMU | YPOBHIO pa3BUTHUS 22. PacTBOpeHue
CBOICTB BOJBI. CHOCOOBI OUUCTKH BOJIBI, €€ peleHus HayKu repMaHraHaTa
I'unpodunsHbie 1 IPUMEHSTH B ObITY QuiibTpsl | [lo3HaBaTebHBIE: KaJIAs WU
rusipooOHbIE JUISL OYMCTKH BOJBI, CraBdar n MEIHOTO
BEIIECTBA. MIPABUJIHO MCTIOIb30BaTh (bopMyIUpPYIOT LEIH U KyIopoca B BOJI€.
XUMHUECKUE MUHEpaIbHYIO BOAY, poOJIeMBI YpoKa 23. 'mpparanus
CBOICTBa BOJBI. BBITIOJIHSITH PACUYETHI 110 KommykaTuBHbIe: 00€3BOXKEHHOTO
Kpyrosopot Bozb! B YpaBHEHUSAM XUMHUUYECKHUX Koutponupyrot cynbdara
IIPUPOLE. peakuuii, MPOTEKAIOIINX C JICHCTBHS MapTHEpA meau (II). 24.
Bonoouncrka. y4acTHUEM BOJIBI. N3roroBnenue
Abspanust BOJbI. Tonyuam 6o3moorcHocmo TUIICOBOTO

BriTOBBIE QUIBTPHI.
MuHepalibHbIE BOABI.
JuctrimmnpoBanHas
BOJa, €¢

TIOJYYECHHUE U

Hayuumvcs: 0ObEKTUBHO
OILICHMBATh UH(OPMALIHIO O
BELIECTBAX U XUMHUUYECKUX
nporeccax, KpUTH4EeCKH
OTHOCHUTBCSI K

oTIeyarka. 25.
O3HaKOMIICHHE C
KOJIJIEKIIuEeH
OBLITOBBIX
(GUIBTPOB.




IIPUMEHEHUE. IICEBJOHAYYHOI 26.

nHpopmanuu, O3HaKOMIICHHE C

HE100pOCOBECTHON peKiame COCTaBOM
MHHEPATbHON
BOJIBI
IIpoexT no Teme:
«IlagpuHckas
MUHepaJIbHas
BOJA»

40 l"asiorensr: [Tap.11 OO6mas Hayuamcs: xapaktepusoBath | PeryJsiTuBHbIE: [IposiBnsitoT JdeMoHcTpanum:
oOrmras XapaKTepUCTHKA CTPOEHHUE MOJIEKYT [TnanupyroT cBOU JKOJIOTHYECKOE O6pas3iibl
XapaKTePUCTHK raJIoOTeHOB: CTPOCHUE | TaJOr€HOB, ONMCHIBATH JICHCTBUS B CBSI3U C CO3HaHUE raJOTeHOB —

a aTOMOB; IIPOCTHIE buznyecKkrue 1 XUMUYECKHe MOCTaBIICHHOM MIPOCTHIX
BEIIIECTBA U OCHOBHBIE | CBOMCTBA r'aJIOTEHOB Ha 3ajaueil u yCcIOBUAMU BEIIIECTB.
COETMHEHUS OCHOBE HaOII0IEHUH 3a X ee pelIeHus BiaumoneiictBue
raJIOTeHOB, X MIPEBPAIICHUSIMEA BO BPEMsI IMo3naBaTebHbIE: raJIOT€HOB C
cBoiictBa. KpaTtkue JIEMOHCTPAIIMOHHBIX OMBITOB, | CTaBAT U HATPUEM,
CBEJICHUS O XJIOpE, OOBSICHATH 3aBUCUIMOCTD (bopMyIHPYIOT TENTH 1 ATIOMUHHUEM.
Opome, prope u fiofie. | CBOWCTB rajIOT€HOB MX OT poOJIeMbI YpoKa Britecnenue
[Tpumenenue nosoxkenus B [ICXD JI.H. KommykaTtuBHbIe: XJIopoM Opoma
rajJloreHOB U MeneneeBa, COCTaBIATh AJIeKBaTHO WM Hoja u3
UX COCTMHEHUH B (bopMyITBI COeTMHEHMIA HCTIONB3YIOT pEeUYEBHIE pacTBOPOB UX
HapOJIHOM XO3SHCTBE. | raJloreHoB U 1o (opMmysaam CpeZCTBa A cosei

J1aBaTh Ha3BaHUs 3¢ (HeKTUBHOTO HUKT Xnop
COEZIMHEHUSIM TaJlor€HOB peLeHus ®uabm Otop.
Lonyuam 6o3moorcnocmo KOMMYHHKATHBHBIX

Hay4umscs: OCO3HABATh 3a1aq

HEOOXOIUMOCTE COOJIIOAEHUS

MIPaBHII HKOJIOTHUECKOM

0€301MacHOCTH MPH

00palIeHnH C raJloreHaMH

41 Coenunenus §12 OCHOBHBIE Hayuamcs: yctanaBnuBaTh PeryasitTuBHble: Bocnutanne JdemoHcTpaumnu:
raJoreHoB COEZIMHEHUS CBSI3b MEX/y CBOMCTBaAMHU VY4YUTBIBAIOT MPABUIIO | OTBETCTBEHHOTO O06pa3sibt

raJIOreHOB: COCIIMHEHUH U UX B TUTAHUPOBAHHUU U OTHOIICHHUS K TIPUPOJTHBIX
raJIOr€HOBOJIOPOJIBI, PUMEHEHHUEM, U3Y4aTh KOHTpOJIE cr1ocoba pupoze COeMHEHUN




cou CBOMCTBA COCAUHEHUN peLIeHus Xjopa.
raJjOreHOBOJOPOJIHBIX | TAJIOTE€HOB B XO1€ IHo3naBaTenbHbIE: JIab. ombIThI:
KHUCIIOT. BBINOJIHEHUS TabopaTopHbIX | Mcmonb3yroT mouck 27. KayecTBeHHas
OIIBITOB , HEo0X0uMOon peakuus Ha
Ilonyuam 6o3moorcnocmo uHpOpMaLUU A7 rajloreHU/-MOHBI
HAy4umbcs. UCTIONb30BaTh BBINOJIHEHUS YYE€OHBIX
IpUOOpETEHHbBIE 3a/1aHUM C
KOMIIETCHIIUH IIPU HCII0JIb30BaHNEM
BBIIIOJTHEHUM ITPOEKTHBIX yueOHOU JTUTpaTyphl
pabot 1o nzyueHuto cBoicTs | KommykaTuBHbIe:
U CTIOCOOOB TOTY4EHUS U Y4uTHIBaIOT pa3HbIe
pacro3HaBaHMsl COCIMHEHUN | MHEHMS U CTPEMSATCS K
rajJloreHoB KOOpUHAIINH
pa3IMYHBIX O3ULIUI B
COTPYJIHUYECTBE
42 IIpakTnyecka Pemenne Hayuamcs: obpammarscs ¢ PeryasituBHblIe: Osnanenue
s1 pabora Ned AKCIEPUMEHTAIbHBIX | JJAOOPATOPHBIM OcymiecTBIAIOT HaBBIKAMM IS
Pemenue 3aJa4 10 TeMe 000pyI0BaHUEM U IIOIIArOBBII KOHTPOJIb | IIPAKTHYECKON
AKCIIEPUMEHTAN «[loarpymnmna HarpeBaTeJIbHBIMU 10 pe3yJbTaTy JESTEIbHOCTH
BHBIX 3aJa4 I10 raJIOT€HOB» npubopamMu B COOTBETCTBUHM C
TeMe IIpaBWJIaMU TEXHUKH ITo3naBaTtenbHbIE:
«[loarpynmna 0€301acHOCTH, OIUCHIBATh ITpoBoasT cpaBHEHME
raJIor€HOB» XUMHUYECKHM SKCIIEPUMEHT C | M KJIacCU(PUKAIHIO 1O
MIOMOUIBIO S3bIKA XUMHUH, 3aJJaHHBIM KpUTEPUAM
JIeJ1aTh BBIBOJIBI 110 KommykaTtusHbIe:
pesyibTaram skcrepuMenTa. | Haxonsar oGiee
Ilonyuam 6o3moorcnocmeo perieHne yueoHom
HAy4umscsi: OCO3HABATh 3aJa4n
HEOOXOIUMOCTE COOJIIOAEHUS
npaBun b u OT s
COXpaHEHUS CBOETO
3JI0pOBbsl M OKPYKAIOLIUX
43 Kucnopon 3anucu B | CTpoeHHEe aToma 1 Hayuamcs:, PerynasitTuBHbie: Crpemnenue JIab. onbITHI:
TETpagu | aJUIOTPOINuUs XapaKTepU30BaTh CTPOCHUE Paznunuatot ciocob 1 | 3710poBOMY 00pazy 28. Ilomyuenue
KHCJIOpO/1a; CBOMCTBA | MOJIEKYJIBI KHCIOpPOJa, pe3ynbTaT AeUCTBUS AKU3HU U pacrio3HaBaHue

1 IPUMCHCHUC CT'O

COCTaBJIATh XUMHNYCCKHEC

ITo3HaBaTeabHBIC:

KHCJIOpOJia




aJUIOTPOIHBIX yYpaBHEHUS, Brnanetot o6uum HUKT xuciaopon
Mo UKaIHA. XapaKkTepU3yrolue MIPUEMOM PELICHUS
XUMHUYECKHE CBOKCTBA 3a7a4
KHUCITIOpPOJ1a, OOBSICHSTH KommykaTusHbIe:
MIPUMEHEHHUE AJUTOTPOITHBIX JloroBapusarorcs o
Moaupukanuii Kuciopoaa, COBMECTHOM
OTIHMCHIBATH JIAOOPATOPHBIC U | IEATEIHHOCTH TIO]
[IPOMBIIIJICHHBIE CIIOCOOBI PYKOBOJICTBOM
MOJIyYeHUSI KUCIIOPO/Ia . YUUTEIIA
Ilonyuam 6o3mooicnocmo
Hay4umvcs: TPaMOTHO
o0paiarhcs ¢ BeIecTBaMU B
MOBCEJIHEBHOW KU3HU
44 Cepa, ee §13 Crpoenue aToma u Hayuamcs:, PerynsitTuBHbIe: DopmMUPYIOT OCHOBHI | JleMOHcTpamum:
busnvexne u yrp.1-3 | autoTponus ceps; XapaKTepU30BaTh CTPOCHHE Pa3znuyaroT cnocod U | 3KOJIOTUYECKOTO B3aunmopeiicteue
XUMUYECKUE CBONCTBA U MOJIEKYJIBI CEephl OOBSACHATh | pe3yNbTaT ACUCTBUS MBIILICHUS cepbl
CBOMCTBA MIPUMEHEHUE 3aBUCUMOCTb CBOMCTB CEPBI Ilo3naBaTenbHbIE: C METAJUIaMH,
POMOHMYECKOM CepBI. ot ee nojioxxeHus B [IICXDO Braanerot o0mmm BOJOPOJOM U
J.N. Menneneena, MIPUEMOM PEILICHUS KHUCJIOPOJIOM.
COCTaBJISITh XMMUYECKHUE 3a1a4 JIad. ombIThI:
ypaBHEHUS, KommykaTuBHbIe: 29. I'openue cepol
XapaKTEPHU3YIOIINe JoroBapuBaroTcs o Ha BO3/lyX€ U B
XUMUYECKHE CBOMCTBA CEPhI, | COBMECTHOM KHCIIOpOJIE
OOBSACHATH MPUMEHEHUE JIeATEIbHOCTH,
AJUTOTPONHBIX MOAU(PHUKAIUN | MPUXOJS K o01IeMy
cepsl PELIECHUIO
Ilonyuam 6o3modicHocmo
Hayuumvcs: TPaMOTHO
oOparaThCcs ¢ BEIIECTBAMU B
MMOBCETHEBHOW KU3HU
45 Coenunenus §14,15 Oxkcunsl cepol (IV)u | Hayuamces:, PeryasitTuBHble: ®opmupyrot uatepec | Puabm Cepa u
cepsl (VD); ux momyuenwue, ONUCHIBaTh CBOMCTBA VY4YUTHIBAIOT MPaBUJIO | K KOHKPETHOMY ee CoeJMHeHUsl.
CBOMCTBA U COCTMHEHUH CEpHI, B IJTAHUPOBAHUU U XUMHUYECKOMY
MIPUMEHEHUE COCTaBJISITh YPAaBHEHUS KOHTpOJIE criocoda JJIEMEHTY, ITOUCK
peaKuii, COOTBETCTBYIOIIUX | PELICHUS JIOTTOJTHUTEbHOM
«1IeTI0YKEe) MPEBpallleHUI Ilo3naBaTebHbIE: uH(GOpPMAIIUU O HEM.




Tonyuam 6o3modzncrocmo
Hayuumscs.: MPOTHO3UPOBATH
XUMHYECKHE CBOMCTBA
BEISCTB Ha OCHOBE UX

Hcnons3yroT nouck
HEe00X0INUMO
uH(pOpMaIIUU IS
BBITIOJIHCHHS YICOHBIX

CBOWCTB U CTPOEHUSA 3aJlaHul ¢
HCIIO0JIb30BaHUEM
yueOHOM JTUTpaTyphl
KomMmykaTuBHbIE:
Kontponupyror
JICHCTBHE MMapTHEpa
46 CepHas §15 CepHas kucnora kak | Hayuamcs:, PeryasiTuBHbIe: JdeMoHcTpanum:
KHCJIOTA KakK yrp.3-6 | 2NEKTPOIUT U ee OMHCHIBATh CBOMCTBA cepHO | Paznmuuaror crioco6 u O6pas3iibl
ANEKTPOJIUT U COJIM, UX IPUMEHEHUE | KUCIIOTHL, B XOJI€ IPOBE/ICHUS | PE3yJbTaT AEHCTBUS IIPUPOIHBIX
ee coiu B HapOJHOM 71a00paTOPHBIX OIBITOB , Ilo3naBaTenbHbIE: COEMHEHUN
XO35IICTBE. IIPOBOAMTH KAUECTBEHHYIO Brnanerot o61um cepbl. O6pasibl
peaxIuio Ha Cynb(ar - HOH MIPUEMOM PELICHUS BAKHEUILINX IS
Ionyuam 6o3modicHocmo 3a1a4 HapOJHOIO
Hayuumbvcs: XapakTepus3osarb | KommykaTuBHbIe: X03s1iicTBa
0co0Oble CBOMCTBA JloroBapusarorcs o cynb(}aros.
KOHLICHTPUPOBAHHOM CEpHON | COBMECTHOM JIa0. onbITHI:
KUCJIOTHI JIEATCIIEHOCTM, 30. CaoiicTBa
HNPUXOJAT K 001IeMy pa30aBIeHHOI
pELICHUIO CEPHOU KUCIIOTHI
47 Cepnas CepHas kucnora kak | Hayyamcs :cOCTaBISATh PerynsiTuBHbIe: HcneiThiBaror HUxr
KHCIIOTA KaK OKUCIIATENb. ypaBHenus OBP c yuactuem | [lnmanupyroT cBou YyBCTBO I'OPAOCTH 332 | MPOU3BOACTBO
OKHCIIUTENb. [TpousBoacTBO CEpHOU KUCJIOTHI, ONIMCHIBATh | IEHCTBUS B POCCHICKYIO HayKy cepHO
[Tonyuenune n CEpHOM KUCIIOTHI M € | 00JIaCTH MPUMEHEHUs COOTBETCTBHH C KHCJIOTBI.
MIPUMEHEHNE pUMEHEHNE CEpHOI KUCIIOTHI MOCTaBJIEHHOU
CEepHOU THonyuam 6o3modncHocmo 3a/1a4el ¥ yCIOBUSAMHU
KHCIIOTBI Hay4umocs: TPUBOAUTD €e peanu3anun

MIPUMEPHI YPABHEHUI
peaKuii, Ie)KaIKUX B OCHOBE
MPOU3BOJICTBA CEPHOU
KHUCJIIOTHI

Ilo3HaBaTeabHBIE:
Bmaneror oOmum
MIPUEMOM PELLICHUS
3a7a4
KommykaTuBHBbIE:




KonTomupytor
JICUCTBUS MapTHEpa

48 IIpakTHyecka Pemenue Hayuamcs: obpamatsest ¢ PeryasitTuBHble: YMerT yrpasisiTh
s1 pabora NeS AKCIEPUMEHTAIbHBIX | JJAOOPATOPHBIM OcymiecTBIsAIOT cBoeH
Pemenue 3aJa4 10 TeMe 000pyI0BaHUEM U IIOIIArOBBIN KOHTPOJIb | IIO3HABATEIILHON
AKCIIEPUMEHTAI «[loarpymnmna HarpeBaTeJIbHBIMU 10 pe3yJbTaTy JESATENIbHOCTBIO
BHBIX 3aJa4 I10 KHCIIOpOJa» npubopamMu B COOTBETCTBHUHM C
TeMe IIpaBUJIaMU TEXHUKU ITo3naBaTenbHbIE:
«[loarpynna 0€3011aCHOCTH, OIIUCHIBATh Crposr peuesoe
KHCIIOpOa» XUMHUYECKHUM SKCIIEPUMEHT C | BBICKA3bIBAHHE B
IIOMOIIBIO SA3bIKA XUMUH, YCTHOW U IUCbMEHHOU
JIeNIaTh BBIBOJIBI 110 dopme
pe3yJsibTaTaM 3KCIEPUMEHTA.
Tlonyuam eo3moorcnocmo KommykaTuBHbIe:
HAy4umscsi: OCO3HABATh YuuTHIBaIOT pa3HbIe
HE00XO0IUMOCTb COOJIIOJICHNS] | MHEHHUS U CTPEMATCS K
npaBunTh u OT s KOOPAWHALINU
COXPAaHEHHsI CBOETO pa3IMYHBIX TO3ULIUI B
3JI0pOBbsl M OKPYKAIOLIUX COTPYJIHUYECTBE
49 A3ot u ero §16, CrtpoeHue aToMa u Hayuamcs:, PeryasituBHble: ®opmupytot untepec | UKT Aszor
CBOICTBa ynp.1-4 | MosieKynbl a30Ta; XapaKTepU30BaTh CTPOCHUE ITnanupyroT cBon K KOHKPETHOMY
CBOICTBa a30Ta Kak aToOMa M MOJIEKYJIbl a30Ta, JENCTBUS B CBSI3U C XUMHUYECKOMY
IIPOCTOTO BEILIECTBA OOBSICHATH 3aBUCUMOCTb MIOCTABJIEHHOU JJIEMEHTY
CBOMCTB a30Ta OT €ro 3a/1a4ed U yCIOBUSAMHU
nosioxkeHus B [ICX0O JI.H. €€ peleHus
MenneneeBa, COCTaBIAThH ITo3naBaTenbHbIE:
XUMHUYECKHE YPaBHEHUS, CraBdar u
XapaKTEepU3yIOINe (bopMyIUpPYIOT LETH U
XUMHUYECKHE CBOMCTBA a30Ta | poOJIeMbl ypoKa
Llonyuam éo3modicHocmo KommykaTtuBHbIE:
HAy4umscsi: TPaMOTHO AJIeKBaTHO

oOpalarhcs ¢ BEIecTBaMU B
MOBCEIHEBHOM XU3HU

UCTIOJNIB3YIOT pEUeBbIC
cpencrTBa Juist

3P HEKTUBHOTO
penieHus
KOMMYHHUKaTHBHBIX




3aga4

50 Ammuak nero | §17 AMMUak, CTpoeHHe, Hayuamca: onuceBath PerynsiTuBHblie: JIad. onbIThI:
COCIMHEHHUS. yip.4,8 CBOICTBA, MTOJIy4YCHHE | CBOMCTBA aMMHaKa B X0JI€ [InanupyroT cBOM 31. U3yuenue
Conu aMMOHMS u npumenenue. Conu | mpoBeaeHHs 1a00paTOPHBIX | IEHCTBUA B CBSI3U C CBOMCTB aMMHaKa.

aMMOHUSI, UX OTIBITOB, IPOBOJIUTH MOCTaBJICHHOM 32.
CBOIICTBa U KaUECTBEHHYIO PEaKIMIO Ha 3aJjauel U yCIOBUSIMU Pacno3znaBanue
MIPUMEHEHUE. HOH -aMMOHHSI ee pelIeHus coJieil aMMOHUs
Honyuam eo3moorcrnocmeo Io3HaBaTebHBbIC: HUKT
Hay4umocs: IPUBOIUTH CraBar u [TpousBoacTBo
MIpUMEpPHI YpaBHEHUH bOpMyYTUPYIOT HENU U ammuaka(swrf)
peaKIMid, JIe)KAINX B OCHOBE | IPOOJIEeMbI ypoKa
MIPOMBIIIJICHHBIX CIIOCOOOB KommykaTtuBHbIe:
MIOJIy4YEHUs] aMMHaKa Kontponupyrot
JIENCTBUS MapTHEpa
51 Oxkcunpl a3ota | §18 Oxkcunst azota(ll) u Hayuamcs:, PeryasituBHblIe:
ymp.2 (v) OTIHCHIBATH CBOMCTBA YYHUTHIBAIOT MIPABUIIO
COEIMHEHUH a30Ta, B IUTAHUPOBAHUH U
COCTaBJISITh YpaBHEHUS KOHTpOJIE criocoba
peaKiuii, COOTBETCTBYIOUINX | PELICHUS
«ILIENIOYKE» MPEBPALICHHI Io3HaBaTe/bHBIE:
Honyuam eozmoorcnocmeo Hcnonp3yror nouck
Hay4umscs: IPOTHO3UPOBATh | HEOOXOAUMOI
XUMHUYECKHE CBOMCTBA uH(pOpMaIUU AJs
BELIECTB Ha OCHOBE UX BBITIOJIHEHHS YIEOHBIX
CBOWCTB U CTPOEHUSA 3aJ1aHul ¢
HCIIOJIb30BaHUEM
yueOHOM JTUTpaTypsl
KommykaTtuBHbIE:
KonTtponmpyrot
JICCTBHE MapTHEpa

52 A3oTHas §18, A3oTHas kucnorta kak | Hayuamcsi:, PeryasituBHbie: JdemoHcTpaumnu:
KHCJIOTa KaK ynp.3-5 | 2JIEKTPOIUT, €€ OTUCHIBATh CBOMCTBA a30THOH | Pa3inmuaroT cocob u O6pa3sibe
JNIEKTPOJINT, €€ CBOMCTBA U KHCJIOTBI, B XO/I€ IPOBEACHUS | PE3YNbTaT IEUCTBUS BAKHEUIINX
MIPUMEHEHHE MIPUMEHEHHE. 71a00paTOPHBIX OMBITOB Ilo3naBaTenbHbIE: JUISL HAPOTHOTO

Honyuam eozmoorcnocmeo Brnanerot obuum XO035IMCTBA

HaydumuvcA. COCTABIIATH

MPpUEMOM PCIICHUA

HUTPATOB.




«UEMOYKN» MPEBpaIECHHH 11O
azory

3a1a4
KommykaTuBHbIE:
JoroBapusarorcs o
COBMECTHOM
JIeATEIbHOCTM,
MPUXOJAT K 0011IeMy
PEIICHUIO

JIa0. onbITHI:
33. CpoiicTBa
pa3baBieHHOMN
A30THOM KHCJIOTHI

53 A3zoTHas §18 A3oTHas kucnorta kak | Hayuamcs :cOCTaBIsTh PeryasiTuBHbIe: JdemMoHcTpanum:
KHUCJIOTa KaK yop 6,7 | okucaurenb. Hutpatel | ypaBHenust OBP ¢ yuactuem | [lnanupyrot cBon B3aunmoneiictBue
OKUCIIUTENb, €€ Y HUTPUTHL, IpoOsieMa | a30THOM KUCIIOTHI, JeiCTBUS B KOHIIEHTPHUPOBAHH
[IOJIy4ECHUE UX COJICPKAHUA B C/X | IPUMEHATH COJIM a30THOM COOTBETCTBUU C OM a30THOU

OPOJYKIMH. A30THBIE | KUCIOTHI B IPAKTUYECKOU MOCTaBIICHHOM KHCIIOTHI C
ynoopeHus JeSITEIIbBHOCTH, IPOBOJUTD 3aJauel U yCIOBUSIMU MebIO.
KaueCTBEHHYIO PEaKIMIO Ha ee pean3aluu JIab. onbITHI:
HUTpAT - UOH Ilo3naBaTenbHbIE: 34.
Honyuam eozmoorcnocmo Biageror o0Omum B3aumonelictBue
HAy4umbcsl: XapakTepru30BaTh | IPUEMOM PEIIECHUs KOHI[EHTPUPOBAHH
0CO0OBIE CBOMCTBA 3az1au oM a30THOU
KOHIICHTPUPOBAHHOU KommykaTuBHbI€: KHCJIOTBI C MEJIBIO
A30THOM KHUCIIOTBI Kouronupyror
JICMCTBHS IApTHEpA

54 docdop. §19 Crtpoenue aToma u Hayuamcsa: PeryasiTuBHbIe: ®opmupyrotT uatepec | Jlad. onbIThI:
Coenunenus ynp.2-4 | amnotponus pocdopa, | XapakTepu3oBaTh CTPOCHHE [TnanupyroT cBOU K KOHKPETHOMY 35. Topenue
dbocdopa. CBOMCTBa 0eoro u atoma ¢ocdopa, OOBIACHITH JIEUCTBUSI B CBSI3H C XUMHUYECKOMY dbocdopa Ha
[TonsTHE O KpacHoro ¢ocdopa, 3aBHCHUMOCTb CBOWCTB MIOCTABJIEHHOU JJIEMEHTY, ITOMCK BO3JyXE U B
dhochopHbIX YX IPUMEHEHHUE. docdopa OT ero MoJIOKEHUsT | 3a/1a4eil U yCIOBUSAMH | JOTIOTHUTEIHHOM KHUCJIOPOJIE.
yIIOOpEeHUsIX OcHOBHBIE B [ICXD JI.1. MenneneeBa, | ee pemieHHs uHpopmanuu o Hem. | 36.

COEJIMHEHUS: OKCH]L COCTaBIISITh XUMHUUYECKHE Ilo3naBaTenbHbIE: Pacnio3naBanue
dochopa (V) u yYpaBHEHUS, CraBdar u ¢docdaros
opToocopHas KUC- | XapakTepu3yroliue (bopMyIUpPYIOT LETH U HUKT. ®ochop
nota, pocdarsl. XUMHYECKHE CBOMCTBA a30Ta | poOJIeMbl ypoKa

docdopHble B PE3yJbTaTe NPOBENECHUS KommykaTuBHbIe:

yI00peHUsI. 71a00paTOPHBIX OIBITOB, AJleKBaTHO

JleMOHCTpaLIUK: MPOBOANTH KAUECTBEHHYIO HCIIOJIb3YIOT PEUYEBBIE

OOGpa3ibl IpUPOAHBIX | peakiuio Ha Gocdat - noH cpencTBa It

COEJIMHEHUH Tonyyam 6o3moorcHocmy 3¢ HEKTUBHOTO




docdopa. O6pasisl HAy4umocs: OMUCHIBATH pelieHus

BaXHEUIINX [ buznyecKkue 1 XuMHUYECKHe KOMMYHHUKATHUBHBIX

HAPOIHOTO XO35MCTBA | MPOIIECCHI, SIBJISFOIIHAECS 3aaq

docdaros. Y4acThIO0 KPYrOBOPOTa
BEIIECTB B MPUPOJIC

55 VYrunepon §20 Crpoenue aToma u Hayuamcs: xapakrepusoBarb | PeryJsiTuBHbIE: dopMUpYIOT JdemMoHcTpanum:

AJIOTPOTIHS CTpOEHHE aToMa yriepoja, PasznuyaroT ciocod U | HHTEpecc K [Tornomenue

yriaepoja, CBOMCTBa OOBSCHSTH 3aBUCUMOCTD pe3ynbTaT AeHCTBUS KOHKPETHOMY yriaem

ero MoauuKaluii 1 | CBOWCTB yriepojaa OT ero ITo3HaBaTenbHBIE: XUMHUYECKOMY PacTBOPEHHBIX

UX IPUMEHEHHUE. nonoxenus B [ICXD JI.1. Biageror o0Omum 3JIEMEHTY, MOUCK BEIIECTB WIN
MenpeneeBa, COCTaBIIATh MIPUEMOM PEIICHUS JOTIOTHUTEITHLHOU ra3os.
XUMHUYECKUE ypaBHEHUS, 3a1aq uHpopMaluu o HeM. | BoccTanoBnenue
XapaKTePU3YIOIIHE KommykaTuBHbI€: ME/IH U3 €€
XUMHUYECKHE CBOICTBA JoroBapuBarorcs o OKCHJIa yTJIeM.
yriaepozna COBMECTHOM JIa0. onbITHI:
Honyuam eozmoorcnocmeo NEesITENbHOCTH IO 37. I'openue yris
HAY4umoCsi: ONMUCHIBATH PYKOBOJICTBOM B KHCIIOpPOJIe
buznyecKkrue 1 XUMUYECKHe yUUTENSA
MIPOIIECCHI, SBIISIOITHECS
4acThIO KPYrOBOpOTa
BCIICCTB B MPUPOJIC

56 Oxcuapl §21 Oxkcuasl yraepona (1) | Hayuamces:, PeryasiTuBHbIe: ®opmupytot ymenue | UKT Oxkcuabl
yriepoja u (IV), ux OTHCHIBATh CBOMCTBA YUUTHIBAIOT IPABUIO | UCTIOIB30BATh 3HAHUS | YTIEpoaa.
CBOMCTBA U OKCHJIOB yTJIEPOJA, B IJIJAHUPOBAHUU U B OBITY
MpUMEHEHUE COCTaBIISITh ypaBHEHUS KOHTpOJIE criocoda

peakuuii, COOTBETCTBYIOIINX
«LETI0YKE» PEBPALLECHUN .
IIPOBOAMTH KaUECTBEHHYIO
pEaxIuIo Mo pacro3HaBaHUIO
YTIIEKUCIIOro ras3a

Lonyuyam 6o3modrcHocmo
HAy4umbscsi: TPOTHO3UPOBATH
XUMHYECKHE CBOKCTBA
BELIECTB Ha OCHOBE UX
CBOMCTB U CTPOCHHMS

pereHus
ITo3HaBaTeabHbBIE:
Hcnons3ytoT mouck
HEO0O0X0INMOM
uH(pOpMaIUU AIs
BBITIOJTHEHHS YICOHBIX
3aJaHuHU C
HCIOJIb30BaHUEM
y4eOHOM TUTpaTyphl
KommykaTuBHbIe:
KonTponupyror




JIEHCTBHE ITapTHEpA

57 VYronpHas §21 VYrosbHas KuciaoTa. Hayuamcs: PeryasiTuBHbIE: ®opmupytor ymenusi | JlemoHcTpauuu:
KHUCJIOTa U €& Comnu yrojibHOU JIaBaTh OIpeIeNeHUs PasznugaroT ciocod u | ucnonb30BaTh 3HaHUSA | OOpa3ibl
COJIN. KHCJIOTBI: KaJIbLUT, MOHATHUSM «OKECTKOCTb BOJBI» | PE3YNbTAT IEHCTBUS B OBITY MIPUPOIHBIX
KectkocTh coJia, MoTal, ux ,OIIUCBIBaTh CBOMCTBA ITo3naBaTenbHbIE: COEIMHEHU I
BOJIbI U 3HAUYEHUE U NIPUPOJE | YTOJBbHOU KUCIIOTHI, Brnanerot o6uum yriepoaa.
CHOCOOBbI € Y ’KU3HU YEJIOBEKa. COCTaBJISITh YPABHEHUS MIPUEMOM PELLIEHUS O6pas31ibl
YCTpaHEHUS JKecTkocTb BOABI U peakuuii, COOTBETCTBYIOIIUX | 3a7a4 BOKHEUIIUX IS
CIIOCOOBI ee «LIETIOYKE» MIPEBPALECHUH , KommykaTuBHbIe: HapOIHOIO
YCTPaHEHHS. COCTaBJIAITh Ha3BaHMs cosieil | [loroBapuBaroTcs o XO0351CTBA
YTOJIBbHOM KUCIIOTHI, COBMECTHOM KapOOHATOB.
IIPOBOAMTH KAUECTBEHHYIO JIeSITEIIbHOCTM, JIad. onbIThI:
peaxiuio Ha KapOoHAT - HOH | IPUXOJIAT K o01IemMy 38. Ilonyuenue
Lonyuam éosmoorcnocme pELIEHNIO YT OJIbHOM
Hayuumvcs. IPOrHO3UPOBATH KHUCJIOTHI U
XAMHYECKHUE CBOMCTBA HA3Y4YECHHE €
BEIIECTB Ha OCHOBE UX CBOICTB. 39.
CBOMCTB U CTPOCHMS IIepexon
KapOOHATOB B
TUIpOKapOOHATHI.
40. Paznoxxenue
ruspokapOoHara
HaTpus
58 Kpemuuit §24 Crtpoenue aToma Hayuamcs:, PeryasituBHble: DopMHUPYIOT HUKT. Kpemnuii.
KpEMHHUS; XapaKTepU30BaTh CTPOCHUE AJIeKBaTHO MHTEpECa K
KPUCTAJITMYECKUM aToMa KpeMHUSs, OOBSICHSTD BOCIPUHUMAIOT KOHKPETHOMY
KpEMHHUI, €ro 3aBHCHUMOCTb CBOWCTB IIPETIOKEHUS U XUMHUUYECKOMY
CBOIiCTBa U KPEMHUSI OT €ro MOJOXKEHHUS | OLUEHKY YUUTENS U 3JIEMEHTY, ITOUCK
[IPUMEHEHUE B I[ICXD JI.1. MeHnneneesa, OJHOKJIAaCHUKOB JOTIOJIHUTEIIBbHOU
COCTaBJISITh XUMHUUYECKHE ITo3naBaTenbHbIE: nH(pOpMAaLIUK O HEM.
YpaBHEHH, BeiOupator Hanbonee
XapaKkTepU3yroIue 3¢ deKTUBHbBIE

XHUMHUYECKHE CBOMCTBA

CHocoOBI pelIeHus




KPEMHHUS
Tonyuam 6o3moorcHocmo
HAY4umscsi: TPaMOTHO

3a71a4, KOHTPOJIUPYIOT
Y OLICHMBAIOT IPOIIECC
U pe3ynbTat

oOpallaThcs ¢ BeIIeCTBaMU B | JIEATEIbHOCTH
MMOBCEHEBHOW KU3HU KommykaTuBHbBIE:
JloroBapusarorcs o
pacipeneneHuu
GYHKIMA 1 poJiei B
COBMECTHOM
JIEATEIbHOCTH
59 Coenunenus §24 Oxkcua kpemuus (IV), | Hayuamces:, PeryasituBHble: JdemoHcTpaumu:
KpEMHHUS €ro MpUPOJIHbIE ONUCHIBATh CBOMCTBA OKCUJA | YUYUTHIBAIOT IIPABUIIO O6pas3iibl
Pa3HOBUIAHOCTH. KpEMHUS, COCTaBIISTh B IJTAHUPOBAHUU U MIPUPOTHBIX
CuiukaTel. 3HaU€HUE | YPaBHEHMS peaKkiui, KOHTpOJIE criocoba COEIMHEHUI
COEIMHEHUIN KPEMHHUSI | COOTBETCTBYIOLIUX pelieHus KPEMHHSL.
B JKUBOU U HEKUBOU «ILIEIOYKE» MIPEBPALLECHUHN . ITo3naBaTesbHbBIE: JIa0. onbITHI:
HpUpPOJE. [IPOBOJAUTH KAYECTBEHHYIO Hcnons3yror nouck 41. Ilonyuenue
peaklUMI0 Ha CHIIMKAT - UOH HE00X0TUMOi KPEMHEBOU
Ilonyuam 6o3modicHocmo uH(popMaLuu A KHUCJIOTHI U
Hay4umscs: MPOTHO3UPOBATH | BBIMOJIHEHUS yUYECOHBIX U3y4yeHUE ee
XHMHYECKHUE CBOMCTBA 3aJlaHul ¢ CBOWCTB
BEILECTB Ha OCHOBE UX HCII0JIb30BaHNUEM
CBOMCTB U CTPOCHMS yueOHOM JTUTpaTyphl
KommykaTuBHbIE:
YuuThIBaIOT pa3Hbie
MHEHHUS U CTPEMATCS K
KOOpUHAIINH
Pa3IMYHBIX MTO3ULIUN B
COTPYAHUYECTBE
60 CunukaTtHas §25 ITonsTue 0 Hayuamca: npaktuyeckomy | PeryJsitTuBHble: DopMUpyIOT HUKT Cunukarnas
MIPOMBIIIIIIEHHO CHUJIMKATHOU IIPUMEHEHUIO COEUHEHUIN PasznuyaroT cnocod | NOHMMaHUE IIPOMBILIIEHHOCTD
CTh IPOMBIIIJIEHHOCTH. KpEMHUS pe3yabpTaT AeUCTBUS 0COOEHHOCTEH KHU3HH | .
CTekJ10, HIEMEHT, Tlonyuam 6o3moorcnocmo ITo3HaBaTe/bHBIE: W TPYJZIa B YCIOBUAX Komnekuus
KEepaMUKa. Hay4yumucs: IPOrHO3UPOBaTh | BianeroT oOuum UHpOpMaTH3ALUU W3/1eNnui u3
JleMoHCTpaIuM: XUMHUYECKHE CBOWCTBA MIPUEMOM PEIIEHUS obmecTBa ctekna, ¢papdopa,

OO0pa31pl cTeKna,

BCIICCTB HA OCHOBC UX

3aga4

KCpaMUKH.




KCpaMUKH, HIEMCHTA

CBOMCTB U CTPOCHHUS

KommykaTtuBHbIe:
JloroBapusaroTcs o

COBMECTHOM
JESTEIIbHOCTH 110
PYKOBOJICTBOM
YUUTENS
61 IIpakTHyecka [Tonyuenue, Hayuamcs: obpamatsest ¢ PeryasitTuBHble: OBnageHue
s1 pabota Ne6 cobupanue u 1ab0paTOPHBIM Ocy1ecTBIsAIOT HaBBIKAMM JIJIs1
[Tonyuenue, pacro3HaBaHHe o0opynoBaHUEM U MOIIATOBBII KOHTPOJIb | MPAaKTHYECKOM
coOupaHue u ra3oB HarpeBaTeIbHBIMU 0 pe3yJbTaTy JeSTeNIbHOCTH
pacrno3HaBaHHe npubopamu B cooTBeTcTBUM C | [lo3HaBaTe/ILHBIE:
ra3os MpaBWJIaMU TEXHUKH Crposr peueBoe
0€3011acHOCTH, ONHUCHIBATh BBICKA3bIBAaHUE B
XUMHUYECKUN SKCIIEPUMEHT C | YCTHOW U MUCbMEHHOMN
MTOMOIIIBIO SI3bIKA XUMHUH, dbopme
JIeJ1aTh BBIBOJIBI 110 KommykaTuBHbIe:
pe3yibTaTam dKCIIEPUMEHTA. | YUWUTHIBAIOT pPa3HbIC
Ionyuam eo3moocnocmo MHEHUS U CTPEMSTCS K
HAy4umscsi: OCO3HABATh KOOPIUHALINH
HEO0OXOIUMOCTb COOIOZICHHSI | Pa3IUYHbBIX MMO3UIIUHN B
npaBunTh u OT s COTPYOHHUYECTBE
COXpPAHEHHUsI CBOETO
3I0POBBSI M OKPYKAIOITUX
62 O06001meHue 1o Hayuamcs: o600mars PeryasiTuBHbIe: Bripaxator
TeMe 3HaHUS U NPEJICTABIATh UX BHocsT HE0OX0oAMMBIE | aJieKBaTHOE

«HemeTtamin

cXeM, Tabull, Tpe3eHTaIul

KOPPEKTHUBHI B
JICCTBHUE MOCIIE €ro
3aBEpILEHUS HA
OCHOBE €T0 y4deTa
CAENaHHBIX OLITUOOK
MMo3naBaTenbHble:CT
pOSIT peueBoe
BBICKA3bIBAaHUE B
YCTHOW U MUCBMEHHOMN
dbopme
KommykaTuBHbI€:

IMOHUMAaHHE NPUINH
ycriexa u Heycrexa
yueOHOU
JESTEIbHOCTH




Koppektupyror
JICUCTBUS MapTHEpa

63

KonTposabHas
padora Ne3 o
TeMe

«Hemertaiutb»

KonTtpons
MPEAMETHBIX U
MeTanpeIMETHBIX
y4eOHBIX IEUCTBUI MO
teme «Hemeramnbn»

Hayuamcs: npuMeHsTh
MOJIyYeHHBIC 3HAHUS U

chopMUpPOBaHHbBIE YMEHUS
JUTS pEIICHUS y4eOHBIX 3a/1a4

PeryasitTuBHble:
OCYIIECTBIISIOT
MOIIArOBbI U
WTOTOBBI KOHTPOJIb
10 pe3yabTaTy
Ilo3naBaTenbHbIE:
CTPOST peyeBoe
BBICKA3bIBAaHUE B
YCTHOW U MUCbMEHHOMN
dbopme
KommykaTuBHbIe:
YUYHUTBIBAOT Pa3HbIE
MHEHHUSI U CTPEMSTHCS
K KOOpAUHAIUU
Pa3IMYHBIX MMO3ULUHI B
COTPKYJIHUYECTBE

[IposiBrsitoT
OTBETCTBEHHOCTbH 32
pe3yJIbTaThI

Tema 5. O06001IeHHe 3HAHNH 10 XUMMH 32 KYPC 0CHOBHO# mKoJbl. Iloaroropka k nroropoi arrecranuu ('MA) (34.)

64-
66

Ilepnonnueckuin
3aKOH U
[Iepnonnueckas
cUcTeMa

. N.
Menaeneesa B
CBETE TEOPUHU
CTPOEHMS aTroma

ITepuoanueckuit
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMHUYECKUX
AJIEMEHTOB

. . Menneneena.
DU3NYECKUI CMBICIT
MOPSAAKOBOTO HOMEpa
AJIEMEHTA, HOMEPOB
[IepUOJa U TPYIIIIBL.

Hayuamcs: 0600mats
uH(pOpPMAIIHIO TT0 TeMEe B
BHUJIC CXEM, BBITIOJIHATH
TECTOBBIE 3a/IaHUA

PeryasituBHble:
[Inanupyror cBon
JNIEUCTBHSA B
COOTBETCTBHUU C
IIOCTaBJICHHOM 3aJaucH.
Ilo3HaBaTebHBIE:
CTaBAT U (POPMYIUPYIOT
e U TPOOIeMBI
ypOKa; OCO3HaHHO U
MTPOU3BOJIBHO CTPOSIT B
YCTHOM U MUCbMEHHOU
dopme
KoMMyHnkaTuBHbBIE:
Braagenue
MOHOJIOTHYECKON B
IUaJIOTUYECKON
dbopmamu peun

[IposiBisiroT
OTBETCTBEHHOCTb 3a
pe3yJsbTar

HUKT Urpa o
I1CX3.




