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IlosicHuTeILHASI 3aNMUCKA

PaGouast mporpamma no xumuu A1 8-9 kjgaccoB cocTaBieHa B COOTBETCTBUU C
HOPMAaTUBHO-TIPABOBBIMH JIOKYMEHTaAMHU:

— denepanpHblil 3ak0oH Poccuiickoit @eneparnuu ot 29 aexadpst 2012 r. Ne
273-D3 «O06 obpazoBanuu B Poccuiickoit denepanuny;

— [Ipuka3z MunuctepcrBa oOpa3zoBanusi U Hayku Poccuiickoit ®@enepannn
ot 17 nexabps 2010 r Ne 1897 «O6 yrBepxkaeHun OenepaabHOr0 rocy1apcTBEHHOTO
00pa30BaTeNbHOIO CTaHAApPTa OCHOBHOIO O0IIEro 00pa3oBaHUsA» (C U3MEHEHUSIMH U
JIOTIOJTHCHUSIMH )

— OcHoBHasi ~ oOpa3oBarelibHasi ~ IporpaMMa  OCHOBHOTO  OOIIEro
ooOpaszoBanusa ['BIIOY «TC3K», cocraBieHHas Ha OCHOBE MPUMEPHOH OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHus, OJI0OpEHHOMN
®enepanbHbIM Y4€OHO-METOAMYECKUM OOBEIMHEHHEM 10 00IeMy OOpa30BaHHIO
(ITpotokon 3acenanus ot § ampens 2015 roga Ne 1/15 B penakiuu npotokoina . 3.15
ot 28.10.2015);

— Astopckas nporpamma: O.C. TI'abpuensa, A.B. Kymmosa "[Iporpammst
OCHOBHOTO 00111eT0 00pa3oBaHus 1Mo XUMUHU. 8-9 kiaccei». Jpoda.

JlanHas PaGouas mporpaMma OpuEeHTHPOBaHA Ha pa0dOTy ¢ YICOHHKAMU:
1. Xumus. 8 kimace. ['abpuensa O.C. Jlpoda.
2. Xumus. 9 kimacc. 'a6puensa O.C. [dpoda.

CornmacHo nysHkty 2.7 cratbu 32 «KoMmmneTeHUUss M OTBETCTBEHHOCTh
oOpazoBaTenbHOro yupexacHus» 3akoHa PO « OO0 obOpazoBaHUNY», K KOMIIETCHIIUU
00pa30BaTEIbHOrO YUPEXKACHUS OTHOCUTCA pa3pabOoTKa U YTBEPKACHHE pabodmx
OporpamMm y4eOHbIX KYpCOB U AUCLMITINH.

C y4éroM 0cOOEHHOCTEM KOHTHMHIE€HTa OOYYarOIIMXCs, UMEIOIIErocsl ypOBHS
HOJATOTOBKM IO MpEIMETY, CHELU(PHUKUA CTApTOBBIX YCJIOBUHA B 00pa3oBaTEIbHOMN
OpraHu3alliid B JaHHOW MporpaMMme TMpoBeAeHa KOPPEKTUPOBKA TEMATHUYECKOIO
IUIAHUPOBAHUSA 110 YYEOHOMY MPEAMETY «XUMUS».

KoppektupoBka pabouell mporpaMMbl OCYIIECTBJIEHA B YacTH H3MEHEHUS
KOJIMYECTBa 4YacoB B 9 kjacce, OTBEJEHHBIX Ha OCBOEHUE Y4eOHOro mIpeaMera: B
IPUMEPHOM TEMATHYECKOM IUIAHUPOBAHUU 00BEM YUEOHON HArPYy3KH COCTABIISIET 68
Y., B aBTOPCKOM TE€MaTHYECKOM IUIaHUpOBaHUU — 34 4. BHeceHHble U3MEHEHUs HE
BIUsAOT Ha ycrtaHoBieHHble @PI'OC pe3ynbrarbl OCBOEHHS OOy4YarOIIMMUCS
IPOrpaMMBbl 10 y4eOHOMY MIPeAMETY «XHUMUS.

Cnoco0 KOppEeKTUPOBKHU C YKa3aHMEM TEM U KOJMYECTBa 4acoB, yKa3aHbl B
dbopme, TIpeICTaBICHHON B TAOJIHIIE:



Kou-Bo yacos B |[Koi-Bo yacos B
No 1/t Crnioco6 DopMyHPOBKa TEMEL MIPUMEPHOM aBTOPCKOM
KOPPEKTUPOBKHU TEMaTUYECKOM | TEMaTHUYECKOM
TUTAHUPOBAHWUH | TUTAHUPOBAHUU
1 |comsiane 6iM3kuX Bpenenue. O6mmas XxapaKTepUCTHKA
110 CONCPIKAHMIO |y vy rirgeckmX 31€MEHTOB M XUMHYECKHX
TEM YPOKOB . .
peakuuid. [lepuoanueckuii 3aKoH U 10 6
[leproandeckasi cHCTeMa XUMHYECKUX
snemenToB J[. . MenneneeBa
2  |ciuaHue OnMM3KuX (MeTajuibl 14 8
3 |0 CONCPXKAHUIO  [Ipaktukym 1. CBOMCTBA METAJIOB U X 5 2
TEM YPOKOB COCTMHEHUH
4 |ykpynHeHuem Hemeramibl
JANTAKTHYCCKHUX
€IUHUII 110
peameTy, 25 8
YBEJIIMUECHUEM
J0JU
CaMOCTOSITENTbHOM
5 |paboTsl [MpakTuky™m 2. CBONCTBA COEAMHEHUI 3 5
ydamxcs HEMETaJIOB
6 |cousHue OnM3KUX |(OG00MeHNe 3HAHUI [0 XUMHH 32 Kypc
110 CONCPIKAHMIO  |ocHoBHOM mIKOIMBL. [loaroToBKa K
TEM YPOKOB roc . . 10 6
yIapCTBEHHOW UTOTOBOM aTTeCTAIlUU
(THA)
7 PesepB BpemeHH 4 2
Bcero: 68 34

M3meHeHne KOMM4ecTBa 4acoB B TEMATHUYECKOM IUIAHWPOBAHUU MPOJUKTOBAHO
HEOOXOAMMOCTBIO PEIICHUs OOIIEANIAKTHUSCKAX U TPOGOPHUEHTAIIMOHHBIX 3a7a4 B
KOHTEKCTE peau3aliy MPOrpaMM OCHOBHOTO OOIIero 0Opa3oBaHHS B YCIOBUSIX
JeSITENHHOCTU MPO(ECCHOHATILHON 00pa30BaTEIbHON OpraHU3aIUu.

Pabouass mporpamma cocTaBiieHa B COOTBETCTBUU C 3alpOCaMH YYaCTHHUKOB
o0pa30BaTeIbHBIX OTHONICHWM, OOECIeunBaeT peanu3aliio WHINBUIYATbHbBIX
notpedHocCTel oOyuatonuxces 9-ro kinacca. [Ipu 3ToM ymMeHbIIIeHHE KOTUYECTBA YaCOB
B TEMATHUYECKOM IJITAaHUPOBAHUK HE BICUET 32 COOOM COKpAIICHUS COMCPKaHUS U HE
BJIVSICT Ha TUTAHUPYEMBIH pe3ylIbTaT OCBOSHUS MOIUDHUITUPOBAHHON ITPOTPAMMBEI.

denepalibHBIM  TOCYAAPCTBEHHBIA CTaHAAPT OCHOBHOI'O OOIIEro oOpa3oBaHUs
Oyner peaqu3oBaH B TOJHOW Mepe 3a CUET HMHTCHCHU(PUKANMM W ONTHUMH3AIUU
00pa3oBaTEIHLHOTO MpoIIecca.




I. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O
HPEIMETA

[Ipy wW3y4yeHMHM XUMUKU B OCHOBHOW IIIKOJI€ OOECIEUYMBAETCS JIOCTHXKCHHE
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB.

Jluunocmmnote:

1. B 1leHHOCTHO-OpUEHTaIlMOHHOH cepe:

-BOCIIUTAHME YYBCTBA TOPJOCTH 3@ POCCHMCKYI0 XUMHUYECKYIO HayKy,
Ir'yMaHU3Ma, IO3UTUBHOIO OTHOLLEHUS K TPYLY, UEIEyCTPEMIIEHHOCTH;

-(opMHUpOBaHUE IIEHHOCTU 3/I0POBOTO U O€30MaCHOr0 00pa3a »KU3HU; YCBOCHUE
NpaBWI  MHAMBUAYATBHOTO W  KOJUIGKTUBHOIO  O€30MAaCHOr0 TOBENEHUS B
Ype3BbIUAMHBIX CUTYAUSAX, YTPOKAIOIIUX KU3HU U 3JJOPOBBIO JIIOJIEH;

-popMHpOBaHNE HKOJIOTMYECKOTO MBIIUICHUS: YMEHHS OLIEHUBAaTh CBOIO
NEATEIbHOCTh W TO- CTYNKM JPYIMX JIIOJ€M C TOYKH 3pEHHUS COXPaHEHHUS
OKpYXaIOLel Cpe/ibl - rapaHTa >KM3HU U 0JIarononyyus JoJed Ha 3eMIie.

2. B tpynoBoii chepe:

-BOCIIUTAHME  TOTOBHOCTM K  OCO3HAaHHOMY  BbIOOpY  JalibHEWIIen
00pa30oBaTeIbHOI TPAEKTOPHUHU.

3. B no3naBatenbHOM (KOTHUTUBHOM, HHTEIJIEKTYaIbHON) cdepe:

-(popMHpOBaHUE YMEHHMS YIIPABIATH CBOEH O3HABATEIbHOMN 1E€ATENbHOCTHIO;

-pa3BUTHE COOCTBEHHOTO IIEJIOCTHOTO MHPOBO33PEHHS, MOTPEOHOCTH H
TFOTOBHOCTM K CaMOOOpa3OBaHHMIO, B TOM YHCIIE W B paMKax CaMOCTOSTEIbHOU
JESTENHPHOCTH BHE IMKOJBI, -(OPMHUPOBAHHE OCHOB D3KOJIOTHUYECKOW KYJIBTYpHI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJOTHMYECKOTO MBILIIIEHUS, PAa3BUTHE
OIBITA SKOJOTMYECKH OPUEHTUPOBAHHON PE(IEKCUBHO- OLIEHOYHOM U MPAKTHUYECKOU
JEATENbHOCTU B )KM3HEHHBIX CUTYalUsX.

Memanpeomemn vie:

-UCIOJIb30BAHUE YMEHUW W HAaBBIKOB PAa3JIMYHBIX BHUJOB I[103HABATEJIbHOU

NEATEIBHOCTH, IIPUMEHEHHE OCHOBHBIX METO/10B [IO3HAHUS
(cucTeMHO-MH()OPMALIMOHHBIA aHAJU3, MOACIUPOBAHUE) AJIA U3YYEHUS Pa3IUUYHBIX
CTOPOH OKpY’Karolen JEUCTBUTEIIbHOCTH; -MCII0JIb30BAHUE OCHOBHBIX

MHTEIUICKTYaJIbHBIX OIlepaluii: (GOpMyIHpOBAHWE THIIOTE3, aHAJIW3 W CHHTE3,
CpaBHEHHE, OO0O0OIIEeHHEe, CHUCTEMAaTHU3alus, BBISBICHUE NPUYUHHO-CIIEICTBEHHBIX
CBs3€H, MOMCK aHAJIOTOB;

-YyMEHHE TEHEPUPOBATh HIICU M OMPEACIATh CPEICTBA, HEOOXOMUMBIC I UX
peanu3aiuu; -yMeHUe ONPEAeIIATh 1EeTH U 3a]]a4H JIeITeTbHOCTH, BRIOUPAaTh CPECTBA
peaM3aIy eI | MPUMEHATh UX Ha TIPAKTUKE;

-HCTIOJIb30BAHUE PA3JIMYHBIX HWCTOYHHUKOB JUJIS TIONYYEHUS XUMHYECKOU
uH(dOpMaIIHH.

Ilpeomemmnuwie pe3yromamot.

1. B no3naBarensHOM chepe:

-3HAHUE  ONpENEICHUH  M3YYEHHBIX  TMOHATHWA: YMEHHE  OIHUCHIBATH
JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIILHO TPOBEICHHBIC XUMHUYECKHE HYKCIIEPUMEHTHI,
UCTIOJIB3YS ISl TOTO POJIHOM SI3BIK U SI3bIK XUMUMU;

-YyMEHHE pa3INYaTh W3YYCHHBIC KJIACChl HEOPTaHMYECKUX COCIHHCHHM,



MIPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUUECKHUE PEAKIIMHU, ONTUCHIBAThH HX;

-YMEHHE KJIacCU(PUITUPOBATHh H3yUYCHHBIE OOBEKTHI U SIBJICHUS;

-CIIOCOOHOCTb JIeJIaTh BBIBOJBI U YMO3AKIIOUCHHS U3 HAOIIOEHUH, N3YICHHBIX
XMMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOWCTBA HEWU3YUYECHHBIX BEILIECTB
10 aHAJIOTUU CO CBOMCTBAMU M3YUYCHHBIX;

-yMEHUE CTPYKTYpUpPOBaTh M3YYCHHBIM  MaTepual U  XUMHUYECKYIO
uHGOPMAITNIO, TTOTYYCHHYIO U3 APYTHX UCTOYHUKOB;

-yMEHHUE MOJEIUPOBATH CTPOECHUE aTOMOB JIEMEHTOB 1-3 MepHuoJ10B, CTPOEHUE
MPOCTHIX MOJIEKYJT;

2. B nieHHOCTHO-OpHEHTAIMOHHOM cdepe:

-yMEHHUE aHAJIM3UPOBATH U OLIEHUBATH MOCIEACTBUA ISl OKPYKAIOIIEH CPEJibl
OBITOBOM M MPOU3BOJICTBEHHON JCATEILHOCTH YEI0BEKa, CBA3aHHOMN ¢ TIepepaboTKOM
BEIILIECTB;

3. B tpynooii chepe:
-(popMUpOBaHUE HABBIKOB MTPOBOJIUTH XUMUYECKUN IKCTICPUMEHT;
4. B cdepe 6e30nacHOCTH KU3HEALATEIBHOCTHU

-YMEHHE pa3ndaTh OMACHbIE U 0€30MacHbIC BEIIECTBA;

-yMEHHUE OKa3bIBaTh IMEPBYIO IMOMOIIL MPH OTPABICHHUSIX, OXKOTaX M APYTHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.

BEINYCKHHK MOTYYUT BO3MOXHOCTh HAYIUTHCS:

* 8bI0BUCAMb U NPOBEPSAMb IKCHEPUMEHMANLHO 2UNOmMEe3bl 0 XUMUYECKUX
CBOLICMBAX 8ewecms Ha OCHO8E UX COCMABA U CMPOEHUS, UX CHOCOOHOCMU 6CIYNAMb
8 XuMuyecKue peakyuu, o xapakxmepe u npooyKmax paziudHvlx XUMU4eCKux peaxyutl,

* Xapakmepuzo8amsv ewecmea Hno CcoCmagy, CMpPOeHUr) U CBOLUCMEAM,
YCMAaHa8IUu8amy NPUYUHHO-CTLEOCMBEHHbIE ces3U MeHcoy OaHHBIMU
Xapaxkxmepucmukamu eeujecmaed,

* COCMAasNAmMb MOJEKYIAPHbIE U NOJIHbIe UOHHbIE YPABHEHUsL N0 COKPAUJeHHbIM
UOHHBIM YPAGHEHUAM,

* NPOCHO3UPOBAMb CNOCOOHOCMb Bewecmaa NPosAGIAMsb OKUCIUMETbHbIe UTU
80CCMAHOBUMENbHbIE CBOUCMBA C Y4emoM CmeneHell OKUCIeHUs JJIeMeHmO8,
BXO0AUUX 8 €20 COCAB;

* CcoCmasnAms VpasHeHus. peaxkyuii, COOMBemMcmeayIouux
noC1e008amenbHOCIU NPEBPAeHUL HeOP2AHUYECKUX 8eUeCE PA3IUUHbIX KIACCO8;

* 8bI08UCAMb U NPOBEPAMb IKCNEPUMEHMANILHO 2UNOMe3bl O pe3yabmamax
8030€liCm8Us pa3IUdHbIX PaKmopos Ha U3MeHeHUe CKOPOCMU XUMUYECKOU peaKyuu,

* UCNObL308aMb NPUOOpemeHHble 3HAHUS Ol IKOJLOSUHECKU ZPAMOMHO20
nogeoenus: 8 OKpyicarowel cpeoe;

* UCNONBL306AMb NPUOOPEmeHHble KIIoUesble KOMNemeHyuu npu 8blnoJIHeHUU
NPoeKmos8 u y4eOHO-UCCIe008ameNbCKUx 3a0ay No U3YYeHUro C8OUCms, cnocobos
NOYYeHUsl U pACNO3HABAHUSL 8eUeCNE;

* 00beKMUBHO OYeHUsamv UHGOPMAYUI O Gewecmeax U XUMUYECKUX
npoyeccax,

s KpUmuuecku OMHOCUMbCS K nCe80OHAYHHOU ungopmayuu,
Heod0bpOCO8eCMHOLL peKiame 8 CPeOCmBEax MAaccoB8ol UHpopmayuu;

*  0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX SHAHUL NO XUMUU 051 NPAKMUYECKOU




oessmeslbHOCMU Yelo6eKd,

« coz0asamb MoOenu U cxemvl OJisl peuleHUss YYeOHbIX U NO3HABAMENbHbIX
3a0a4;, NOHUMAMb HEOOXOOUMOCMb COONOO0EHUs NPeOnuUcaHull, npeoidazaemvlx 6
UHCMPYKYUSX NO UCNONIb30BAHUIO 1eKAPCME, CPedCms ObIMOBOU XUMUU U Op.

BocnurartesibHbIE pe3yJbTaThl:

o OCBOEHHE O0YYarOIUMHKCS COLUAIBHOTO OMBITa, OCHOBHBIX COIMAIbHBIX
pOJIEH, COOTBETCTBYIOLIUX

o BEIYIICH JEeATCIbHOCTH JaHHOTO BO3pacTta, HOPM H  IPaBHII
OOIIECTBEHHOI'O IOBEACHUS;

o dbopMHUpOBAaHNE TOTOBHOCTH OOYYalONIUXCs K BBIOOPY HAmpaBIICHHUS
cBOeH MpodhecCUOHAIBHOM

o NEATETbHOCTY B COOTBETCTBMM  C  JIMYHBIMM  HWHTEpPECaMH,
WHANBUYaTLHBIMU OCOOECHHOCTSIMU U

o CIIOCOOHOCTSIMH, C YIETOM MOTPEOHOCTEN PhIHKA TPY/IA;

o dbopMupoBaHWe ¥  pa3BUTHE 3HAHHWHM, YCTAHOBOK, JIMYHOCTHBIX
OPHUEHTHUPOB ¥ HOPM 37I0POBOTO U

o Oe3omacHOro oOpa3a JKM3HU C TIICNbI0 COXPAHEHUS W YKPETUICHHUS
(bU3UIECKOro, MCUXO0JIOTHYECKOTO U

o COIMAJIBHOTO 3JI0POBBSl  OOYYaromIuXxcsi Kak OJHOM W3 IIEHHOCTHBIX

COCTABJISIFOIINX JINYHOCTH OOYYAIOIMIETOCS W OPUEHTUPOBAHHOW HA JOCTHKEHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOSHHUS OCHOBHOH 0OO0Opa30BaTEIbHOW IMPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBaHus;

o dbopMHUpOBaAHNE IKOIOTHIECKON KYIBTYPHI,
o dbopMuUpoOBaHUE aHTUKOPPYIIIMOHHOTO CO3HAHUSI.



II. COAEP’ KAHUE YYEBHOI'O IIPEJAMETA
8 kiace

Beenenue

[Ipenmer xumuu. MeToasl MO3HAHUS B XMMUU: HAOJIOJEHUE, SKCIIEPUMEHT,
MojienupoBaHue. VICTOUHMKN XUMHUYECKOW HH(pOpMAIMKU €€ TMOJTy4YeHUe, aHalu3 U
MPEJCTABJIECHUE €TO PE3YJIbTaTOB.

[ToHsiTHE O XUMHUUYECKOM dJIEMEHTE U (popMax ero CymecTBOBaHUS: CBOOOIHBIX
aToMax, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenust BemiecTB. OTIMYME XUMHUYECKUX PEAKIUM OT (HU3NUYECKUX
saBiieHui. Poib XuMun B )kU3HU YenoBeka. XeMohunusa u xemopoous.

KpaTtkue cBeneHuss W3 UCTOPUM BO3HUKHOBEHMSI M Pa3BUTUS XUMHUH. Pomb
OTCUECTBEHHBIX YYCHBIX B CTAHOBJIICEHWHM XHMHYECKOW Hayku — pabotrel M. B.
JlomonocoBa, A. M. bytneposa, JI. 1. Menueneena.

XuUMUYECKasi CAMBOJIMKA. 3HAKU XUMUYECKHUX JIEMEHTOB U MTPOUCXOKICHUE UX
Ha3BaHuil. Xumudeckue Gopmyibl. MHmekcsl n kodhduimerTsl. OTHOCUTEIbHbBIE
aTOMHasi M MoOJeKylspHas Maccel. [IpoBegeHune pacueroB MacCcoOBOM 10U
XUMHUYECKOTO DJIEMEHTA B BEIIECTBE HA OCHOBE €r0 (hOPMYIIHI.

ITepuognueckass cucremMa xumuuyeckux siemeHTtoB [[. M. MenneneeBa, ee
CTPYKTypa: Majible ¥ OOJIbIIME MEPUOAbl, TPYIIbl U noArpymnmsl. [lepuonuueckas
CHUCTEMa KaK CIPABOYHOE TIOCOOME I TMONMYYEHUS CBEICHMM O XUMHYECKHX
3JIEMEHTAaX.

JMemoncrpamun. 1. Mogenu (mapocrepskueBsie U Ctioapra— bpurieba)
PaA3JIMYHBIX TMPOCTHIX U CJIOKHBIX BelIEeCTB. 2. KoeKIusl CTEKISTHHON XUMHUYECKOM
nocynbl. 3. Komneknuss MatepuaioB M M3AEIAA U3 HUX HAa OCHOBE AIOMHUHMA. 4.
BzaumonerictBre Mpamopa ¢ KUCJIOTOM ¥ IOMYTHEHUE U3BECTKOBOW BOJIBI.

JlaGopaTopHbie onbIThbl. 1. CpaBHEHHE CBOWMCTB TBEPABIX KPUCTATIMYECKUX
BEIIECTB U pacTBOpoB. 2. CpaBHEHHE CKOPOCTHM HCHApEeHUsi BOJbI, OAEKOJIOHA U
ATUJIOBOT'O CIIUPTa C PUIBTPOBATBHON Oymaru.

Tema 1. ATOMBbI XUMHYECKHUX 3JICMECHTOB

AToMBI Kak ¢opMa CyIIECTBOBAHUS XHUMHUYECKUX 3JIeMEHTOB. (OCHOBHBIE
CBEICHUA O CTPOEHHUM aTOMOB. JloKa3aTenbCTBA CIIOKHOCTH CTPOEHUS AaTOMOB.
Omeitel Pezepdopma. [lnanerapHas Mosiens CTpOSHUS aToMa.

CocraB aTOMHBIX f/iep: TPOTOHBI, HEUTPOHBL. OTHOCUTEIbHAA aTOMHAs Macca.
B3anMoCBs3b OHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIbHAS ATOMHAsI Macca.

W3meHeHmne ymnciia mpoTOHOB B SIAPe aTOMa — 00pa30BaHUE HOBBIX XMMHUYECKUX
3JIEMEHTOB.

N3MeHeHne uyucia HEWTPOHOB B fAJIp€ aroMa — OOpa3oBaHUE H30TOIOB.
CoBpeMEHHOE OIpEACIEHUE TMOHATUS «XUMHUYECKUU dieMeHT». M30Tombel Kak
Pa3HOBUJIHOCTH aTOMOB OJIHOTO XUMHUYECKOT O AJIEMEHTA.

OnekTpoHbl. CTPOEHUE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMUYECKHUX AJIEMEHTOB
MaJibIx niepruoioB. [ToHsATHE O 3aBEPIIEHHOM SJIEKTPOHHOM YPOBHE.

ITepuoguueckass cucremMa xumuuyeckux saemeHTtoB [[. M. MenneneeBa u
CTpOEHHE aTOMOB - (PU3MYECKUN CMBICI TOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMepa
CPYINIbI, HOMEPA MEPUOJIA.

HN3MeHeHne uWcna 3JIEKTPOHOB HA BHEIIHEM 3JEKTPOHHOM YPOBHE aToMa



XUMHUYECKOTO 3JIEeMEHTa — 00pa30BaHUE MOJOXKHUTEIBHBIX U OTPUIIATEILHBIX HOHOB.
Honpl, 00pazoBaHHbIE aTOMaM{ METAJUIOB M HEMeTaUIOB. [IpuyuHBI M3MEHEHUSs
METaJUTMYECKUX W HEMETANTMYECKUX CBOMCTB B Iepuoaax u rpynmnax. Obpa3oBaHue
OuHapHbIX coenuHeHuil. [loHsTHEe 00 MOHHOHN cBs3H. CxeMbl 00pa3OBaHMsI MOHHOMN
cBs3U. B3amMopelicTBue aTOMOB  DJIIEMEHTOB-HEMETANIOB MEXIYy COOOH -
oOpa3oBaHue JIByXaTOMHBIX MOJIEKYJ MPOCThIX BellecTB. KoBaneHTHasi HenoispHas
XUMHUYECKas CBSI3b. DIEKTPOHHBIC U CTPYKTYPHBIE (DOPMYIIBI.

B3aumoselicTBue aToMOB HEMETAJIIOB MEXKy coO0M - oOpa3oBaHue OMHAPHBIX
COEIMHEHUN HEMETAJUIOB. DJIEKTPOOTPULIATENLHOCTh. KOBAJIEHTHAS TTOJISIpHAS CBS3b.
[TonaTe ©0 BaJEHTHOCTH KaK CBOWCTBE aTOMOB OOpPa30BBIBATh KOBAJICHTHBIC
xumuueckue cBsa3u. CocrapiieHue Gopmysl OMHAPHBIX COSIUHEHUM MO BAJICHTHOCTH.
Ha- xoxneHne BaJIGHTHOCTH IO popMyJie OMHAPHOTO COCTUHEHUSI.

B3aumogelicTBue aTOMOB  METaUIOB  MEXIy cobOod - oOpa3oBaHHE
METAUTHYECKUX KPUCTALIOB. [[oHsATHE O METaNINYECKOM CBS3H.

JdeMoHncTpamuu. Mojend aToMOB XMMHUYECKHX d3JIEMEHTOB. llepuoanueckas
cucrteMma xumuueckux snemeHntoB [[. . MenneneeBa (pasziuunbie GOpMBbl).

JlaGopaTopHble onbIThbl. 3. MojenupoBaHue NPUHINNA  JACHCTBHS
CKaHUpYIOIIEro MuKpockomna. 4. HW3roroBieHne Mojaele MOJICKYJT OWHApHBIX
coenrHeHuu. 5. MI3roTroBienne Moieny, WILTFOCTPUPYIOIIEN CBOMCTBA METAJITUNYECKON
CBSI3H.

Tema 2. IIpocTblie BemecTtBa

[Tosio)keHHME METAIJIOB U HEMETAIUIOB B lleproinyeckor cucTeMe XMMHUYECKUX
anemenToB J1. 1. MenneneeBa. Baxkuere mpocThie BelecTBa — MeTalIbl (Kele3o0,
ATIOMUHUM, KaldblUid, MarHui, HaTpui, kanui). OOmue ¢(u3nyecKue CBOICTBA
METaJIJIO0B.

Baxneliimme mnpocThie  BelleCTBa-HEMETANIbl, OOpa30BaHHbIE aTOMaMH
KHCIIOpO/Ia, BOAOpONa, a3zoTa, cepbl, Qocdopa, yraepoma. MoJeKysbl TPOCTHIX
BEILIECTB-HEMETAINIOB — BOJIOPOJIa, KUCIOPOJAA, a30Ta, rajJoreHoB. OTHOCUTEIbHAS
MOJIEKYJIIpHAsi Macca.

CnocoOHOCTh aTOMOB XHMHMYECKHUX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX
IPOCTBHIX BEIIECTB — aAUIOTPONUsS. AJIIOTPOIHbIE MOAU(UKAIMK KHUCIOpOa,
docdopa, onoBa. MeTauMdecKie U HEMETAIMYSCKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBLHOCTh ATOI'0 MOHSITHUS.

Yucno Aoragpo. KonmnuectBo BemectBa. Monb. Monsipaast macca. MoisspHbIit
00beM razoo0pa3HbIX BemlecTB. KpaTHble eIMHUIIBI H3MEPEHUS KOJTMYECTBa BEIIECCTBA
— MWUIMMOJIb U KWJIOMOJIb, MUJI- JIAMOJISIPHAsA M KUJIOMOJISIPHAS MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA M KUJIOMOJIIPHBIA 00hEMBbI Ta3000pa3HBIX BEIIECTB.

PacyeTsl ¢ MCHOJIL30BAHUEM MOHATUM «KOJWYECTBO BELIECTBA», «MOJISIpHAS
Maccay, «MOJIIPHBIA 00bEM Ta30B», «UUCIO ABOTaIpO».

JMemoncTpanuu. I[lonyderue ozona. O0pasiisl OEIOro U Ceporo 0JoBa, O€I0ro
u kpacHoro (ocdopa. Hekotopeie MmeTauibl 1 HEMETaJIbl ¢ KOJTUYECTBOM BelecTBa 1
MOJTb. MOJISIpHBIN 00BEM Ta3000pa3HBIX BEIIECTB.

JlaGopaTopHbie onbITbl. 6. O3HAaKOMJICHHME C KOJUIEKIIMEH METaJIOB. 7.
O3HaKOMJICHHME C KOJUICKIIMEH HEMETAaJII0B.

Tema 3. CoeuHeHUsI XUMHYECKHX 3JI€EMEHTOB



Crenenb okuciieHusi. CpaBHEHHUE CTEIIEHU OKUCJIEHUS U BAJICHTHOCTH.

OnpeneneHrue CTENEHW OKHUCICHHUS DJIEMEHTOB B OWHAPHBIX COCAMHCHHSX.
Cocrapnenue ¢hopmMys OMHAPHBIX COSTMHEHNN, OOIIMI CITOCOO X Ha3BaHMI.

bunapHbie coeIMHEHNS METAIIIOB U HEMETAJIJIOB: OKCHUIbI, XJIOPUBL, CYJIb(PUIbI
u nip. CocraBnenue ux Gopmyui.

bunapHble CO€IMHEHHMS] HEMETAJIOB: OKCHUJbl, JIETY4YHE€ BOIOPOJIHbIC
COEIMHEHUS, UX COCTaB U Ha3BaHusl. [IpencTaBuTen OKCUAOB: BO/A, YTJIEKUCIBIN ra3,
HeramieHass W3BecTb. [IpencraBUTENW  JETYYMX  BOJOPOIHBIX  COEAMHEHUM:
XJIOPOBOJIOPOA U aMMHUAK.

OcHoBaHMs, UX COCTaB W Ha3BaHUsA. PacTBOPUMOCTh OCHOBaHUM B BOJIE.
[IpencraButenu mienouei: TUAPOKCUALI HATpus, Kanusg W Kajapuus. [lonstue o006
WHJMKATOpPax U KaUeCTBEHHBIX PEAKIIUIX.

Kucnotsl, ux coctaB u Ha3zBaHus. Knaccuduxamus xucnor. [IpeacraBurenu
KHUCIIOT: CepHasi, coisiHas, a3oTHasd. [lonstue o mikane kuciaorHoctH (mikana pH).
N3MeHeHne okpacku HHANKATOPOB.

Conmu Kak TPOU3BOAHBIE KHUCIOT M OCHOBAHMH, MX COCTaB M Ha3BAHUSL.
PactBopumMocTs cosieit B Boze. [IpeactaButenu cojieil: xjaopua HaTpus, KapOoHAT U
dbocdar kaapIus.

AMOpP(QHBIE U KPUCTAIUTMYECKUE BELIECTBA.

MeXMONeKyIsIpHble B3aUMOACHCTBUS. THUIBI KPUCTAIUIMYECKUX PELIETOK.
3aBHCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAINIMYECKUX PEUIECTOK.

Yucteie BeniectBa U cMmecu. [IpuMepsl KUAKUX, TBEPABIX U ra3000pa3HbIX
cMeceil. CBOMCTBa YHCTHIX BelIecTB U cMecei. X coctaB. MaccoBast u oObemMHast
JIOJIM KOMIIOHEHTA CMECH. PacueTrsl, CBA3aHHBIE C UCITOJIb30BAHUEM MTOHSITHUS IO,

JemoncTpamun. O6pas3npl OKCHAOB, KHCJIOT, OCHOBAaHUH M coyie. Mojaenu
KPUCTAJNIMYECKUX PEIIETOK XJIOpHJa HaTpus, anMmasa, okcuzaa yriuepoaa (IV).
KucnotHo - mienoyHbie MHIUKATOPbI, U3MEHEHHE UX OKPACKU B PA3JIUYHBIX Cpelax.
YHuBepcanbHbII UHAUKATOP U U3MEHEHHUE €r0 OKPACKU B pa3inyHbIX cpenax. [lkana
pH.

JlaGopaTopHbie omnbIThbl. 8. O3HAKOMIIEHHE C KOJUICKIIMEH OKCHIOB. 9.
O3nakoMiieHHe co cBoiictBaMu ammuaka. 10. KauecTBeHHast peakuust Ha yriaeKUCIIbIA
ra3. 11. Onpenenenue pH pacTBOpOB KUCIOTHI, 1enoun U Boabl. 12. Onpenenenne pH
JMMOHHOTO U s0JIOYHOTI0 COKOB Ha cpe3e mioaoB. 13. O3HakoMJIeHHE C KOJUIEKIUEH
coneil. 14. O3HaKoMIIEHHE C KOJUIEKLIMEN BEIIECTB € pa3HbIM TUIIOM KPUCTAJUIMYECKON
pemietku. M3roroBieHne MoAeneil KpucTauiInueckux pemeTok. 15. O3HakomieHue ¢
00pasIoM ropHOM MOPOIbI.

Tema 4. U3MeHeHus1, IPOUCXOASIIIHE ¢ BeIIECTBAMM

[ToHsiTHE SIBJIEHUH, CB3AHHBIX C U3MEHEHUSMU, IPOUCXOIAIINMU C BELIECTBOM.

SIBneHus, CBA3aHHBIE C U3MEHEHUEM KPHUCTAJIMYECKOTO CTPOCHUS BELIECTBA
IpU TOCTOSHHOM €ro cocraBe, — (¢u3nueckue siBieHus. Ouznyeckue SBICHUS B
XUMUH: JUCTWUISALMS, KPUCTAJUIM3allMsl, BBIMAPUBAHUE W BO3TOHKA BEIIECTB,
bunbTpoBaHUE U IIEHTPUPYTUPOBAHUE.

SIBneHus, CBSI3aHHBIE C W3MEHEHHWEM COCTaBa BEIIECTBA, — XUMHUYECKHE
peakuuu. lIpu3HakM W yCIOBUA NPOTEKAHUS XMMHUYECKUX peakiui. Beiaenenue
TEIUIOTHI M CBeTa — peakuuu ropeHus. [loHstue 00 5K30- M IHIOTEPMHUUECKHUX



peakusx.
3aKOH COXpaHEHHsS MAacChl BEIIECTB. XHMHUYECKUE YpPABHEHUS. 3HAUCHUE
UHAEKCOB U K03 duireHToB. CocTaBlieHUE YPAaBHEHUN XUMHUYECKUX PEAKIIH.

Pacyersl mo XMMHYECKMM YypaBHEHHsIM. PelieHue 3agay Ha HaxXOXKIACHUE
KOJIMYECTBA, MAacChl WM O0beMa MPOAYKTa PEaKIMU 1O KOJIWYECTBY, Macce WU
00BEMY MCXOIHOTO BellecTBa. Pacyersl ¢ UCMONb30BAHUEM MOHATUS «HOJIs», KOraa
HUCXOJIHOE BEIIECTBO JAaHO B BHUAE pacTBOpa C 3aJaHHOM MacCOBOW JI0JIeH
PacTBOPEHHOI'O BEMIECTBA WA COAEPKUT OMPEAEIECHHYIO JI0JII0 IPUMECEH.

Peakunn pazmoxenus. IlpencraBiieHHE O CKOPOCTHM XMMHMYECKUX PEAKLIHM.
Karamuzaropel.  @Pepmentel. Peakumu  coenuHenust.  Karanurtuueckne U
HEKATAIUTUYECKUE pEaKlMh, OoOpaTHMMble W HeoOpaTHMble peakuuu. Peakiuu
3amenieHus. P akTUBHOCTH METAJNIOB, €r0 MCIOIb30BaHUE JJIsl MPOTHO3UPOBAHUS
BO3MOKHOCTH MPOTEKAHUs PEaKUUd MEXAY METANIaMH M KHUCIOTaMH, pEaKUuil
BBITECHEHHUS OJTHUX METAJIOB U3 PACTBOPOB UX COJICH IPYTUMH MeTailaMu. Peakunmn
oOMeHa. Peakmuu HeWTpanuzanuu. YCIOBUS TPOTEKAHMs peakIMii oOMeHa B
pacTBopax J10 KOHIIA.

THUIbl XUMUYECKUX PEaKIUN Ha IPUMEPE CBOKMCTB BOJABL. Peaknus pas3inoxeHus
— DJIEKTPOJIN3 BOJbI. Peaknnu coequHeHns — B3aUMOJEHCTBUE BOJbI C OKCHUAAMU
METAJUIOB M HEMETAUIOB. YCJIOBHE B3aUMOAECHUCTBHUS OKCHUIOB METAUIOB U
HeMeTauioB ¢ Bomou. [lonsatne «ruapokcuasl». Peakuunm 3amemieHus —
B3aMMOJICHCTBHE BOJbI C MeTajulaMu. Peakiimn oOMeHa — THIpOJIn3 BEIIECTB.

JMemoncTpanuu. [Tpumepsr hu3ndeckux sSBIECHUN: a) TuiaBiieHne mapaduna; 0)
BO3rOHKAa Homa uiu OEH30MHOM KHUCIIOTHI; B) pacTBOPEHHE OKPAIIEHHBIX COJIEH; T)
nudPy3us AYMUCTHIX BEIIECTB C TOPAIICH JIAMIOYKM HakanuBaHus. [Ipumepsl
XUMHUYECKUX SIBIICHUM: a) TopeHue Maruusi, Gocdopa; 0) B3auMoneicTBUE COJITHOU
KHCJIOTBI C MpPaMOpOM WM MeJIoM; B) moiydeHue ruapokcuaa meau (II); 1)
pacTBOpPEHUE MOJYYEHHOTO TUAPOKCUIA B KHUCIOTaX; /i) B3aUMOJIEUCTBHE OKCHIA
menu (1) c cepHoOlt KMCOTOM NMPU HATPEBAHUM; €) pa3IOKEHUE TIEpMaHTaHaTa Kajus;
) pasyioKEeHUEe NEPOKCHIA BOIOPOJa C MOMOILIBIO JHOKCUAA MapraHia U KaTalasbl
KapToQes Wi MOPKOBH; 3) B3aUMOJIEUCTBHE pa30aBICHHBIX KUCIIOT C METAJIAMH.

JlaGopaTopHblie onbIThl. 16. [IpokanvBanue Menu B IUIaME€HU CIIUPTOBKU. 17.
3amenienue Menu B pactBope xiopuaa menu (II) sxemezom.

Tema S. IIpaktuxym 1. Ilpocreiimme onepauuu ¢ BelecTBOM

1. IIpaBuna TexHUKH OE30MACHOCTH IMPH pabOTe B XUMHUYECKOM KaOWHETE.
[Ipuemsr oOparmeHuss ¢ gabOpaTopHBIM O0OPYJOBAaHMEM U HarpeBaTEIIbHBIMU
npubopamu. 2. HabmoaeHus 3a "3BMEHEHUSIMU, TPOUCXOIAILIMMU C TOpSILIEH CBeUOH, U
UX OINHCAaHUE (JOMAIIHUI 3KCIEPUMEHT). 3. AHaAJIU3 MOYBBI U BOJBI (JIOMAaIlIHUMA
skcriepuMenT). 4. [lpuszHaku xumuueckux peakuuid. 5. IlpuroroBinenue pactBopa
caxapa M pacueTr ero MacCoBOM JIOJIM B PACTBODPE.

Tema 6. PactBopenue. PactBopbl. CBOMCTBA PaCTBOPOB JICKTPOJIMTOB

PactBopenue kak Qusuko-xumuueckuid mnponecc. [loHstue o rumparax u
Kpuctaioruaparax. PactBopumocTts. KpuBble pacTBOPUMOCTH Kak MOJEIb
3aBUCHUMOCTH PAacTBOPMMOCTH TBEPJBIX BEHIECTB OT Temmeparypbl. HacklieHHbIE,
HEHACBIIIEHHBIC W NEPECHIIICHHBIE PACTBOPBI. 3HAYCHHUE PACTBOPOB JJISI IPUPOABI U
CEJIBCKOI0 XO3MCTBA.



[Tonstue 00  SIEKTPOIUTHYECKOM  JAUCCOIUAIMU.  DJICKTPOJUTHI U
HE3JIEKTPOJIUTEI. MeXaHU3M AUCCOIMAIIMNA SJIEKTPOJIIMTOB C PA3JIMYHBIM XapaKTepOM
cBs3u.  CreneHp  dleKTponuTHYecKOoW aucconuanuud. CuiabHble U clla0ble
3JIEKTPOJIUTHL.

OCHOBHBIE TIOJOXKEHUS TEOPUM DJICKTPOIUTUUECKON aucconuanuu. VoHHbIE
ypaBHeHUsI peakiui. Peakiinu oOMeHa, uayime 10 KOHIIA.

Knaccuduxkarys nOHOB 1 X CBOMCTBA.

Kucnorel, ux xnaccudukamus. Jucconmarus KUCIOT U UX CBOMCTBAa B CBETE
TEOPUU DJIEKTPOJUTHUYECKON Auccoranv. MOJIEKYyIsIpHbIE U UOHHBIE YPaBHEHUS
pEAKIIUIA.

B3anmopelicTBue KUCIOT C METAIUIAMH. DJIEKTPOXUMHUYECKHUN S HATTPSYKEHUM
MeTauI0B. B3anmoaencTBrue KUCIOT C OKCUaMU METAJIIIOB. B3anMo1ecTBrE KUCIOT
C OCHOBaHMSIMH — pe€aklys HeuTpanu3anuu. B3anmoneicTBue KUCIOT C COJISMM.
Hcnonw3oBaHue TaOIUIBI PACTBOPUMOCTH JIJI XapaKTEPUCTUKU XUMUYECKUX CBOMCTB
KHUCJIOT.

OcHoBanus, ux kinaccudukanus. ucconuanusi OCHOBaHUM M MX CBOWMCTBA B
CBETE€ TEOPHUM DJICKTPOJUTHUYECKOW IHUCCONUAlUKM. B3anmMomelcTBUE OCHOBAaHHUHM C
cossimu. Micnosib30BaHKe TaOIUIBI PACTBOPUMOCTH JJISI XapaKTEPUCTUKN XUMUIECKHUX
CBOMCTB OCHOBaHMU. B3anmopeicTBue menodei ¢ OKCUaaMi HEMETAILJIOB.

Conu, UX JUCCOIMALMS W CBOMCTBA B CBETE€ TEOPUM DIICKTPOIUTUUECKOM
nucconyanuu. BiaumoneicTBue coselt ¢ MeTamuiaMu, OCOOCHHOCTH ATHUX PEaKIIMil.
B3aumoneiictBue comneid ¢ consimu. Mcronb3oBanue TaOIuIbl pacCTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O0600111eHE CBEICHUM 00 OKCHJIaX, UX KJIacCUu(UKalu U CBOMCTBAX.

['eHeTnueckue psAapl MeTaaja W HeMeraia. ['eHeTuyeckas CBSI3b MEXIY
KJIACCAMH HEOPTaHWYECKUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIIHLHBIC PEAKIIUH.

OrnpeseneHue CTENEHEH OKUCIEHUS IJIs DJEMEHTOB, 00pa3yIoIIUX BeEIIeCTBa
pa3HbIX KjiaccoB. Peaknny MOHHOTO OOMEHAa M OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC
peakuuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE.

CocraBieHrE  ypaBHEHHM  OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLU
METOOM 3JICKTPOHHOTr O OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAJLIOB, KUCIOT M COJIEH B
CBETE OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

JemoncTpanuu.  McnoeiTaHne — BemECTB M KX pacTBOPOB  Ha
3JIEKTPONPOBOJAHOCTD. 3aBUCUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KUC KUCIOTHI OT
KOHIIEHTpaluu. JIBMKEHHME OKpAIIEHHBIX HOHOB B  JJIEKTPUUYECKOM  MOJIE.
B3aumoseiicTBue 1uHKa ¢ cepoid, costHOM kucioTou, xiaopuaoM meau (II). [N'openue
MarHus. BzanmonencTre XJI0pHOM U CEPOBOAOPOAHON BOBI.

JlaGopaTopHblie onbIThl. 18. B3auMoaelicTBUEe pacTBOPOB XJIOpHUAa HATPUS U
HuTpaTta cepebpa. 19. IlonmyyeHue HepacTBOPUMOro THAPOKCHUIA U B3aUMOJICUCTBUE
ero ¢ kucioramu. 20. B3zanMmoaelcTBie KUCIOT ¢ ocHOBaHUAMU. 2 1. B3anMoaenictBue
KHUCJIIOT C OKCHIaMHU MeTauioB. 22. B3ammonelcTBHEe KHUCIOT ¢ MeTaUiaMHu. 23.
BzaumonelictBre KUCIOT ¢ comsiMu. 24. B3auMoaelCcTBUE MIENI0UEH ¢ KUCI0TaMu. 25.
BzaumonerictBre menoyen ¢ OKCUJIamMyu HEMETAJIIOB.



26. BzaumogeiictBue mienoyed ¢ consimu. 27. IloaydeHue W CBOMCTBA
HEpPaCTBOPUMBIX OCHOBaHUM. 28. B3anmoieiicTBe OCHOBHBIX OKCUIOB C KUCIOTaMHU.
29. B3anmopaencTBre OCHOBHBIX OKCHUIOB ¢ Bomou. 30. B3aumoneiicTBre KUCIOTHBIX
OKCHAOB C Imenodamu. 31. B3aumopencTBHE KHUCIOTHBIX OKCHIIOB C BOAOM. 32.
BzaumopeiictBue coiieir ¢ kuciioraMu. 33. B3anMmoaelicTBue cojied ¢ meiriouaMu. 34.
B3aumopelictBue coneir ¢ comsimu. 35, B3auMmopelcTBHE pPacTBOPOB COJEH C
MeTaJlaMHu.

Tema 7. IIpakTukym 2. CBOMCTBA PACTBOPOB JICKTPOJIHMTOB

l. Honnsle peakuuu. 2. YCIOBUA TEUECHUS XUMUYECKUX PEAKIAN MEXTY
pacTBOpaMHU 3JIEKTPOJIUTOB A0 KoHLA. 3. CBOMCTBA KUCIOT, OCHOBAHUW, OKCUIOB U
coisiel. 4. PellieHne sKCIIepUMEHTANIBHBIX 3a]1a4.

Tema 8. YueOHbIe IKCKYypCHH

DKCKYpCUHU: B MYy3€M MUHEPATIOTMYECKHUE, KPACBEIUECKHUE, XYA0KECTBEHHBIC;
nabopaTtopuu y4eOHbBIX 3aBEICHUN, arpOXUMHUYECKHUE JIa0OPaTOPUH, IKOJIOTHYECKUE,
CaHUTAPHO-AIUJIEMHUOJIOTUYECKHE, AaNTeKHu; Ha TMPOU3BOJCTBEHHBIE OOBEKTHI
(XUMHYECKHE 3aBO/IbI, BOJOOYHCTHBIE COOPYKEHUSI U JIPYTHE€ MECTHBIE XUMUUYECKUE
IPOU3BO/ICTBA).

PesepBHOE Bpemst 3 u.

9 kJacc

BBegenue. QOOmas XapakTepUCTHKA XMMHYECKMX JJIeMEHTOB H
xumudeckux peaxknui. I[lepuoamyeckuun 3axkoH u Ilepumogmueckasi cucrema
XxuMu4eckux 3jieMeHToB /1. 1. MenaeieeBa

XapakTepuCTUKa 3JIEMEHTA IO €ro MonokeHuro B llepumoamveckoil cucreme
xumudyeckux djeMeHToB . 1. MenaeneeBa. CBoMCTBa OKCHAOB, KUCIIOT, OCHOBAHMI
U COJEd B CBETE€ TEOPUU DICKTPOJIUTUYECKON AUCCOUMAUUM W OKHUCIICHUS-
BOCCTaHOBJICHMUSL.

[TonsiTue o mepexoAHbIX dJeMeHTax. AMQPOTEpHOCTh. ['eHeTHdyecKUd psia
MEPEXOJHOI0 AIIEMEHTA.

ITepronnueckuit 3akoH U llepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /1.
. Menneneena.

XUMHUYECKasi OpraHu3alus )KUBOM U HEKUBOU NMPUPOABbI. XUMUYECKUN COCTaB
Alpa, MAHTUM W 3E€MHOM KOpbl. XHMHUYECKHE DOJIEMEHTbl B KIETKaX JKHUBBIX
Opranu3mMoB. Makpo- 1 MUKPOIJIEMEHTHI.

O06o001IeHne CBEACHH 0 XUMHUECKUX peaknuax. Kimaccupukarms XuMHIecKux
peakuMil 1O pa3IMYHbIM MpPU3HAKAM: «YUCIO M COCTAaB pEarupyrolmmx u
00pa3yIomuXCcsl BEIIECTBY», «TEIIOBOW 3(PdeKT», «HAMpaBICHUE», «U3MEHEHUE
CTENEHEN OKMCIIEHUS 3JE€MEHTOB, 00pa3yIOIIUX pearupyrollue BElecTBa», «hazay,
«HCITOJIB30BAHUE KATATIU3aTOPA.

[ToHsiTHE O CKOPOCTH XUMUYECKOU peakiuu. DakTopbl, BIUAIONINE HA CKOPOCTh
xumMuyeckux peakuuid. Katanuzatopsl u karanus3. MTHruOUTOpbl. AHTUOKCUIAHTHI.

JemoncTpanun. Pasmmunbie dopmbel tabmunber [[. M. MenneneeBa. Mopaenu
aTOMOB 3JIeMEHTOB 1—3-ro mepuoaoB. Mojenb CTpPOEHUsT 3eMHOro Iapa
(momepeuHblii pa3pe3). 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEAKIMU OT MPUPOJbI
pearupyronmx BEIIeCTB. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakluu OT



KOHLICHTPALlUM PEArupyoIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakLMy OT ILIOIA 1 CONPUKOCHOBEHHSI PEArMPYIOLIUX BEIIECTB («KUIISIIHMMA CIOM»).
3aBUCUMOCTh CKOPOCTHM XUMHYECKOW peaklMu OT TEeMIEepaTypbl pearupyromnmx
BeIIECTB. ['OMOreHHBII M TIeTEPOreHHbIM KaTanu3bl. (DEepMEHTATUBHBIA KaTAJIN3.
Nurubuposanue.

JlaGopaTopHblie onbIThl. 1. [lomyyenne rugpokcruaa UHKA U UCCIIETOBAHUE
€ro cBOMCTB. 2. MonenupoBanue noctpoenus [lepuonnueckoil CUCTEMbI XUMUYECKHUX
anementoB [[. . Menneneesa. 3. 3amenieHue xee30M MeIM B pacTBOpe CysbdaTa
mean (II). 4. 3aBUCHUMOCTD CKOPOCTH XHMMHYECKOM pEaKUUH OT MPUPOIbI
pearupyronmx BELIECTB HAa INPUMEPE B3aMMOIECUCTBUSA KHUCIOT C METAJUIAMH. J.
3aBUCHUMOCTh CKOPOCTM XMMHUYECKOM PEAKIMU OT KOHLIEHTPALUMU PEArupyroIInx
BEIIECTB HA IPUMEPE B3aWMOJCHUCTBUSL IIMHKA C COJITHOW KHCJIOTOW PAa3IMYHON
KOHLIEHTpalu. 6. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM pEaKUWMHU OT IUJIOLIAIH
CONPUKOCHOBEHMS PEATUPYIOIIMX BEMIECTB. 7. MOIEIMPOBAaHNUE «KUIISAILETO CIIOSD. 8.
3aBUCUMOCTb CKOPOCTHM XHMHYECKOM pEaKkUUu OT TEMIIEpaTypbl Ppearupyrolnx
BEIIECTB Ha mpumepe B3aumojeiicTBus okcuga meau (II) ¢ pacTtBopoM cepHOi
KHUCJIOTHI PAa3JIMYHOM TeMneparypsl. 9. Pasnoxenue nepokcuaa BOIOpoJa ¢ IOMOIIBIO
okcuga mapranna (IV) um karanmasel. 10. OOHapykeHHe Karajia3bl B HEKOTOPBIX
nuiieBblX npoaykrax. 11. MHruOupoBaHue B3aMMOJEHCTBHSI KHUCIOT C MeETaJlaMu
YPOTPOIUHOM.

Tema 1. Metanibl

ITonoxenne metamioB B [leproanueckor cucteMe XMMHYECKHUX 3IEMEHTOB /1.
N. MenneneeBa. Meraiuinueckasi KpUCTALUIMYECKAs PEIIETKA W MeETaJuIMYecKas
XUMHU4YecKas cBs3b. O0mume pusnyeckue cBoiictBa MeramuioB. CriiaBbl, MX CBOMCTBA U
3HaYeHUe. XMMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE
UX TIOJIOKEHUS B DIIEKTPOXMMHUYECKOM pANYy HanpssKeHUM MetamioB. Kopposus
METAJUIOB M CIOCOOBI 00phOBI ¢ Hei. Metamnel B mpupone. Obmue crnocodbl ux
MOJTYYEHHS.

O0masi xapakTepucTHKa IEJOYHBIX METAJUIOB. MeTaiuibl B IPUPOJIE.
O61mue ciocoOs! ux nonydyeHus. Crpoenue aromoB. lllenodynbie MeTamibl — MpOoCThie
BEleCTBa. BaxkHelIne COeAMHEHNS IETOYHBIX METAJUIOB — OKCH/IbI, THIPOKCUBI U
CONM (XJIOpHJIbI, KapOOHATHI, Cyab(}aThl, HUTPATHI), UX CBOWCTBA U NMPUMEHEHHUE B
HapoJHOM Xo03sicTBe. KanuitHbie yao0peHus.

O0masi XapakTepHCTHMKA 3JIEMEHTOB IJIABHOW MOATpynmbl |l rpynmsl.
Crpoenne aromoB. lllenoyHO3eMENbHBIE METAIBI — TMPOCTHIE  BEIIECTBA.
Baxneinme coeTMHEHUS 1IEITOYHO3EMENIBHBIX METAJUIOB — OKCHUJbL, THIPOKCHUIBI U
comu (XJIopuael, KapOOHATBI, HUTPATHI, CyiIb(darel, ¢ocdaTsl), UX CBOWCTBA U
NPUMEHEHHUE B HAPOJHOM XO3SHCTBE.

Amomunuii. CtpoeHue aroma, PU3NYeCKre 1 XUMUYECKUE CBOMCTBA IPOCTOrO
BenecTBa. CoeAMHEHUs aJlOMUHUS — OKCUJ W THUIPOKCHA, HX aM(OTEpHBIN
xapakrep. Baxknenue conu antoMuHus. [IpuMeHenne antoMuHus U €10 COSAUHEHUN.

Kenaezo. Ctpoerune atoma, (pu3nueckrue M XMMHUYECKHE CBOMCTBA MPOCTOTO
Bemecta. ['eHernueckue psiasl Fe’+ n Fe’+. Baxweiimme comu xenesa. SHadeHHE
JKeJe3a U ero COeMHEHUH JUIsl TPUPOBI M HAPOJIHOIO XO3MCTBA.

JNemoncTpamuu. OOpa3ipbl IMIEIOYHBIX M IIETOYHO3EMENbHBIX METAJJIOB.



OOpa3upl  crutaBoB. B3aumojeiicTBHe HATpus, JUTHS U KalblMs C BOJOH.
B3aumoperictBre HaTpuss U MarHusl ¢ KUCJIOPOJAOM. B3anmoaencTBHE METAILIOB C
Hemerautamu. [Tonydenue ruapokcuaos xemnesa (1) u (111).

JlabopaTopHslie onbIThl. 12. B3anmonencTBrue pacTBOPOB KHUCIOT U COJIEU C
Merauiamu. 13. O3HakomiieHHe ¢ pynamu keneza. 14. OxpallliBaHuE IUIAMEHU
COJISIMH LIETTOYHBIX METAUIOB. 15. B3aumojeiicteue kanbius ¢ Boaoi. 16. [lonyuenune
TUAPOKCUAA Kalbliusl M HUccienoBaHue ero cBoiicTB. 17. Ilomyuenue rugpokcuia
AJTIOMHHUSL U UCCJEA0OBaHUE €ro cBOMCTB. 18. B3anmonelicTBue xene3a ¢ COJISTHOU
kuciotToi. 19. IMonyuenue ruapokcuaos xkeneza (1) u (1) u u3ydeHne ux cBOMCTB.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTAJIJIOB U UX COCAMHEHUH

1. OcymecTBieHnE NEMOYKA XUMUUECKUX TPEBPALICHU.

[lonyuenne ©  cBOWCTBa  CcoelMHEHWHM  MerawioB. 3.  Pemienue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 Ha PACIIO3HABAHUE U MOTYUYECHHE COCITUHEHU METAJIJIOB.

Tema 3. Hemerasuibl

OO6murast xapakTepuCcTHKa HEMETAILIOB: TosiokeHue B [lepuoanueckoil cucreme
xumuuyeckux siementoB JI. WM. MenjgeneeBa, OCOOEHHOCTH CTPOCHHS AaTOMOB,
anekTpooTpunaresibHocTh  (D0) Kak Mepa «HeMeTaluimyHocTu», pan 0.
Kpucramnmmueckoe cTpoeHHE HEMETAIIIOB — MPOCTHIX BEMIECTB. AJIIIOTPONUSI.

®u3nYecKrue CBOMCTBAa HEMETALIOB. OTHOCUTEIBHOCTh MOHITUNA «METAD U
«HEMETAJL.

Bonopoa. Ilonoxenue Bomopoma B Ilepuoanyeckor CUCTEME XUMHUUYECKUX
anemeHtoB J[. U. MengaeneeBa. CtpoeHue aroma u Moisiekyiabl. dusmueckue u
XUMHYECKUE CBOKCTBA BOAOPOAA, €r0 MOJTYUYECHHE U IPUMEHEHUE.

Boaga. Crtpoenune momekynsl. Bomoponnas xumudeckas cBsizb. Dusnueckue
CBOMCTBAa BOABL. AHOMaJIMM CBOWCTB BOAbI. [uapodunbHbie U TUAPOGOOHBIE
BEIIIECTBA. XMMUYECKHE CBOMCTBA BOJIbI. KpyroBopoT BOJIbI B pupoje. BogoouncTka.
Absparnus Boasl. bertoBeie pribTpel. MuHepanbHbIe BOAbL. JIUCTHIITUPOBaHHAS BOAA,
€€ NOJIyYEHUE U IPUMEHEHUE.

O01mas xapakrepucTuKa rajgoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa
U OCHOBHBIE COEJUHEHMS TaJOreHOB, MX cBoiicTBa. KpaTkue cBeneHus O XJope,
opome, ¢rTope u Mome. [IlpumeHeHHe TaJOT€HOB M WX COCAUHEHHM B HApOJIHOM
XO35HCTBE.

Cepa. Crpoenue atoMa, ajuIOTPOIHs, CBOWCTBA U MPUMEHEHHE POMONUYECKOM
cepbl. Oxcunsl cepol (IV) u (VI), ux nonydenue, cpoiictBa u npumeHnenue. CepHas
KHCJIOTA U €€ COJIM, X MPUMEHEHUE B HApOAHOM Xo3siiicTBe. [Ipon3BoacTBO cepHOM
KHUCJIOTHI.

A30t. CTpoeHHE aTOMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHUAK,
CTPOCHME, CBOICTBA, MOJIydyeHHE M npumeHeHue. Coilr aMMOHHS, UX CBOMCTBA U
npumenenne. Oxcuasl azora (IDum (IV). A3zorHas kucinora, ee CBOWCTBa U
npuMeHeHue. Hurtpatel u  HUTpUTH, TpoOieMa UX  COACpXKaHUA B
CEJIbCKOXO3SIICTBEHHOM NPOAYKIMU. A30THBIE YA0OpEHUS.

®ocdop. CrpoecHHe aroma, aUIOTPOIMS, CBOMCTBA OEJIOr0 M KPacHOTO
dochopa, ux mnpumeHeHue. OcHoOBHBIE coeauHeHus: okcuna dochopa (V) u
optodocdopHas kuciota, hochatsl. DochopHbie y1oOpeHN.

Yraepoa. CrpoeHwe aToma, aJIOTPOIHUs, CBOMCTBA  MOIU(DUKAIIHIMA,



npumeHenue. Oxcupsl yriepona (1) u (IV), ux cBoiicrBa u mpumeneHue. KapOoHaTHI:
KaJIBLIUT, COJIa, MOTAll, UX 3HAaYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuunii. CtpoeHue atoma, KPUCTAUIMYECKUM KPEMHHM, €ro CBOMCTBA U
npumeHeHnue. Oxcun kpemuus (IV), ero mpuponssie pasHOBUAHOCTU. CHIIMKATHI.
3HaYCHWE COCIMHEHUM KpEMHMS B JKMBOM M HEXuBOM mipupoxae. Illonsrue o
CHUJIMKATHOM MPOMBIIIIIIEHHOCTH.

JemoncTpamuu. O0Opa3iibl rajJJoreHoB — MPOCTHIX BellecTB. B3auMoeiicTeue
raJIOTeHOB C HATpUEM, C alllOMHHHEM. BbiTecHeHue XJjiopom Opoma MM HOJa W3
pacTBOpPOB HUX cojel. B3aummonmelcTBue cepbl C METAUIAMH, BOJOPOAOM U
KUCJIOpOAOM. B3amMoneincTtBue KOHIEHTPUPOBAHHOM A30THOW KHCIIOTBI C MEJIBIO.
[TornomieHre yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBICHUE MeU U3 €€
okcuja yriem. O0pasisl NPUPOAHBIX COSTUHEHHUH XJIopa, cephl, hhocdopa, yrieposa,
kpemHus. OOpasibl BaXHEHIIMX JUIsi HAPOJAHOTO XO34WCTBAa CYiIbh(aTOB, HUTPATOB,
kKapOoHatoB, hocdaToB. OOpa3Ibl CTEKIA, KEPAMHUKH, [IEMEHTA.

JlaGopaTopusbie ombiThl. 20. [lonyuenne m pacno3HaBaHue Bojoponaa. 21.
HccnenoBanne MOBEPXHOCTHOTO HATSKEHUs BOAbL. 22. PacTBopeHHe nmepMaHraHarta
KaJIisl WA MEIHOr0 Kymopoca B Boze. 23. ['mapaTtanus 00€3BOKEHHOTO CyJibdara
memu (I1). 24. U3rotosieHue runcoBoro ornevarka. 25. O3HaKOMJIEHHE C KOJUICKITUeH
ObITOBBIX (UIBTPOB. 26. (O3HAKOMJIEHHE C COCTaBOM MHUHEPAJIBbHONW BOJBI.
KauecTBeHHass peakuusi Ha ramoreHuA-uoHbl. 28. IlonmydeHwe W pacrio3HaBaHHE
kuciopona. 29. TI'openwe cepbl Ha Bo3ayxe W B kuciopoge. 30. CoiicTBa
paz0aBieHHOM cepHOl KUCIOTHI. 31. M3yueHue cBoiicTB ammuaka. 32. Pacno3naBanue
coiieit ammonus. 33.CBoiicTBa pa30aBIeHHON a30THON KHUCIIOTHI. 34. B3anmoneicTrue
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C Menbto. 35. 'openue gpocdopa Ha Bo3ayxe U
B kuciopojae. 36. PacnioznaBanue ¢ocdaroB. 37. 'openue yris B kuciopoje. 38.
[TonyyeHue yroapHOM KUCIOTHI U U3ydeHue ee cBOMCTB. 39. Ilepexon kapOOHATOB B
ruapokapoonatel. 40. Pasznoxenwe rtuapokapbonata Hatpusa. 41. ITlomyuenue
KPEMHEBOM KHCIIOTHI U U3YYEHUE €€ CBOICTB.

Tema 4. [IpakTukym 2. CBoiicTBa cOeJUHEHUd HEMETAJLIIOB

1. Pemienue skcnepuMeHTanbHbIX 3a1a4 1o teme «lloarpynmna rajioreHoBy. 2.
Pemenue sxcnepuMenTanbHbIX 3aad o teMe «lloarpyrmma kucinoponay». 3. Pemenue
SKCHEpPUMEHTaNbHbIX 3amad 1o Teme «lloarpynma aszora». 4. Pemenue
AKCIEPUMEHTANbHBIX 3adad. no teme «lloarpymma yriaepoma». 5. Ilonmyudenue,
coOupaHue U pacrio3HaBaHUE ra3oB.

Tema 5. O0oOmeHne 3HAHUI MO XHMHMH 32 KYPC OCHOBHOH IIKOJIBI.
IMoaroroBka K rocygapcreeHHoM urtoropou arrecrauuu (I'MA)

ITepronnueckuit 3akoH u llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. PU3NYECKHI CMBICI TMOPSAKOBOIO HOMEpa JJIEMEHTA, HOMEPOB
nepuosia W TPYNIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB SJIEMEHTOB M UX
COEIMHEHUI B MEpPUOJAX W TpyINmax B CBETE MPEIACTABICHUIl O CTPOCHUU aTOMOB
3JIEMEHTOB. 3HAUYECHUE MTEPUOIMYECKOr0 3aKOHA.

Buapl XMMHAYECKHUX CBS3€HM U TUIIBI KPUCTAJUIMYECKUX PEIECTOK. B3anMOCBsI3b
CTPOCHUS U CBOWMCTB BELIECTB.

Knaccudukarumss XUMUYECKUX pPEaKIMil MO Pa3IuvHBIM MPU3HAKAM (YHUCIIO0 H
COCTaB pearupyronmx U 00pa3yroImuxcs BEIIECTB; HATUYUE TPAaHUIIBI pasnuena ¢as;



TEIJIOBOM A(dekT; H3MEeHEeHHE CTENeHEeM OKHCICHUS aTOMOB; MCIIOJIb30BAHUE
KaTaJIu3aTopa; HampaBieHHe MpoTekaHusi). CKOpOCTh XUMHUUYECKUX PpEAKUUA U
daktopsl, BiausAomue Ha Hee. OOPAaTUMOCTh XUMHUYECKHUX PEAKIUNA U CIOCOObI
CMEIIECHUS] XUMUYECKOT'0 PaBHOBECHSI.

IIpocTele u cnoxHbIe BeniecTBa. Mertabl 1 HemeTalubl. ['eHeTnyeckue psaabl
MeTasula, HeMeTallia U nepexoaHoro meramia. OKCuabl U TUAPOKCUIBI (OCHOBAHUS,
KHUCTIOTHI, aM(OTEpHBIE THIPOKCUIBI), coiu. X cocras, kimaccudukaius u oOme
XUMUYECKUE CBOMCTBA B CBETE TEOPUHU DIIEKTPOIUTUYECKON TUCCOIUALUU.

Pe3epBHOe Bpems



III. TEMATUYECKOE IINTAHUPOBAHUME

8 kiaace

n/n

Pa3pen

KoanuecTBo

yacoB

JlesAITeJIbHOCTD
y4eToM
BOCIIMTAHUS
«IIKOTBbHBIH YPOK»)

yuuTeyas ¢
NpoOrpaMmbl
(MoxyJst

Bsenenue

- YCTaHOBJICHHE
TOBEPUTENBHBIX  OTHOIICHHIA
MEXTY nearoroM 7|
Y4YaIIUMUCS, CIOCOOCTBYIOIIUX
MMO3UTUBHOMY BOCTIPUSTHIO
MTKOJIbHUKAMH

TpeOOBaHUIl U IPOCHO YUHUTEIS;
- MIPHUBIICYCHUEC BHUMAHHSI
ydamuxcs K

o0cyx1aeMoin Ha ypoke
WHPOPMAIIUHU, aKTHUBU3AIUU X
[103HABATEIbHOU

eI TENbHOCTH;

N

ATOMBI XUMHYECKUX 3JIEMEHTOB

HpUBJICYCHHE BHUMAaHUs
00y4aromuxcs K IEHHOCTHOMY]
ACIEKTy M3y4aeMbIX Ha YpOKax
[peIMETOB U SBJICHUH,
VHULUUPOBAHUE OOCYKICHU,
BBICKA3bIBAaHUI CBOErO0 MHEHUS,
BBIPAOOTKH CBOETO
JTMYHOCTHOTO  OTHOIICHUS K
U3y4aeMbIM COOBITHUSM,
SIBIICHUSIM, JIULIAM;
MCTIOJTb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN CoAepKaHUsA
yueOHOro  mIpeaMera  4epes
TIEMOHCTPALHIO yJamumcst
[pPUMEPOB OTBETCTBEHHOTO,
rpa)XX1aHCKOTO MIOBEICHHS,
NPOSIBJIICHUS] YEJIOBEKOIOOMS U
00pOCepAECIHOCTH, yepes
moaoop COOTBETCTBYIOIIHNX
TEKCTOB JUISl YT€HUS, 3a]1a4 JJIs
pelieHus, pOoOIEeMHBIX
CUTyalMd a1 OOCYXIEHHs B
KJacce;

HpOCTBIe BCIICCTBA

0 NpUMEHEHHE Ha YpPOKe
WHTEPaKTUBHBIX (OpM padoThI
C YYCHUKAMU:
MHTEIUICKTYaTbHBIX urp,
MIaKTUYECKOr0  TeaTpa s

CTUMYJIMPOBAHUSA



[I03HABATCJIBHOW ~ MOTHUBALUU
[IIKOJTbHAKOB; TIMICKYCCHIH,
COJCHCTBYIOIIME Yy4YaIIUMCS B
OOpeTeHHH OMbITa  BEJICHUS
KOHCTPYKTHBHOTO JIMajora,
PYIIOBOM pabOThI UK pabOTHI
B IIapax, KOTOpbIE y4aT JETeH
KOMAaHIHON pabote u
B3aMMOJICUCTBHIO C JIPYTUMHU
YUCHUKAMHU

CoenMHEHNs XUMHUYECKHUX 14 UCIIOJIb30BaHUE

HIIEMEHTOB BOCITUTATEIBHBIX
BO3MO>KHOCTEHN

colepaHuig  y4eOHOro
npeaMeTa yepes
JI€MOHCTPAIHIO y4aIMcs]
IPUMEPOB  OTBETCTBEHHOTO,
IPaXIaHCKOTO TIOBE/ICHHS,
NPOSIBIICHUST  YEJIOBEKOIIOOUS
U J00pOCepAeYHOCTH, dYepes3
nog00p  COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTCHHMS, 34 JIJIsI
pelieHus, poOJIEMHBIX
CUTyallui Uis OOCYXICHUS B
KJ1acce;

3MeHeHus1, IPOUCXOASIINE C - MIPUMEHEHHE Ha YpOKe
BELECTBAMU WHTEPAKTUBHBIX bopm
paboThI c YUEHUKAMU:
UHTEIJIEKTYaJIbHbIX urp,
TUAAKTUYECKOro Tearpa Iis
CTUMYJIMPOBaHUS
MO3HABATEJIILHON MOTUBAIUU
IIKOJIbHUKOB; TUCKYCCHH,
COJICHCTBYIOIIIME YYalTUMCS B
OOpeTeHUH OIbITa BEICHUS
KOHCTPYKTUBHOTO  JIMAJIOTa;
rpynmnoBoi  paboOTel  WIU
paboTel B Mmapax, KOTOpbIE
ydqar  gered  KOMaHJIHOMN
pabote u

B3aUMOJICHCTBUIO C JPYTrUMH
12 YUEHUKAMU;

[Ipaktukym 1 «lIpocreiimme 3 IIPUMEHEHUE Ha yYpoKe
OIlepalyy C BEIECTBOM» MHTEPAaKTHBHBIX bopm
paboThI c YUEHUKAMHU:
MHTEJJIEKTYaJIbHBIX urp,
OUIAKTUYECKOrO TeaTpa Ul
CTUMYJIMPOBaHUSA

IT0O3HABATENIBHOW MOTHBALUU
LIKOJIBHUKOB; TUCKYCCHH,
COJICUCTBYIOIME YYAIUMCS B
oOpeTeHnHn OmbITa BEACHUS




KOHCTPYKTUBHOTO  JIMAJIOra;
rpynmnoBoii  paboTel WM
paboThl B mapax, KOTOpbIE
ydaT  JeTe  KOMaHJIHOH
paboTe W B3aUMOJCHCTBUIO C
JAPYTUMH YUYEHUKaAMH

PactBopenue. PactBopsl. CBolicTBa
PacTBOPOB DJIEKTPOJIUTOB

18

NpUBJICUCHHE

BHUMAaHUS

00yJaronmxcst K
[ICHHOCTHOMY aCICKTY
U3y4aeMbIX Ha YpOKax
NPEIMETOB U SIBJICHUM,
WHUIIUHUPOBAHUC
o0cyxeHui,

BBICKA3bIBAHUN CBOETO
MHCHHS,  BBIPAOOTKH
CBOETO  JIMYHOCTHOTO
OTHOILICHUS K
MU3y4aeMbIM COOBITHSM,
SIBIICHHSIM, JIUIIAM;
MCTIOJIb30BaHUE
BOCTIMTATEILHBIX
BO3MOXHOCTEH  COJIepIKaHUsI
y4yeOHOro  mpeamera  depes
TIEMOHCTPAITHIO y4aImumcst
PUMEPOB OTBETCTBEHHOTO,
Ipa)x1aHCKOTO MOBEJICHHUA,
MPOSIBJICHUST YEJIOBEKOJIOOHS U
T00POCEePACYHOCTH, qyepes
mo100p COOTBETCTBYIOLIHX
TEKCTOB JIJISl YTCHUS, 3a/1a9 ISt
peleHuUs, MPOOJIEMHBIX
CUTyaluid aisi OOCYXKIEHUS B
KJ1acce;

[IpakTukym 2 «CBOMCTBa paCTBOPOB
PIEKTPOJIUTOBY

MCTIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN coaepKaHus
yuyeOHOro  mpenMera  4epes
TIEMOHCTPALHIO y4aiumcst
[pUMEPOB OTBETCTBEHHOTO,
Ipa)<IaHCKOr'O HIOBEJICHMA,
HPOSIBJIIGHUS] YEJIOBEKOIOOMS U
00pOCepAECIHOCTH, gyepe3
moaoop COOTBETCTBYIOIIHNX
TEKCTOB JUUISl YT€HUs, 3a/1a4 JJIs
pelieHus, POOIEMHBIX
CUTyalui ais OOCYXIEHUs B
KJacce;

PesepB BpemeHn

Bcero:

68




9 kJjacc

n/n

Pazgen

KoaunuecTtBo
yacoB

JesiTeIbHOCTD YUHTEJIS C
Y4€eTOM MPOrpamMMbl
BOCIIMTAHMS (MOLYJISA
«IIIK0IbHBIH YPOK»)

Beeaenue. O01Iast xapakTepucTuKa
XUMUYECKHUX JIEMEHTOB U
XUMHYECKUX PEaKIIUM.
[lepuoanueckuii 3aKOH U
[lepuoauueckas cucteMa
XUMHUYECKUX 3j1eMeHToB J[. .

MenneneeBa

YCTAHOBJICHHE JIOBEPUTEIBHBIX
OTHOILIEHUH MEXAYIIEaroroM 1
YYalIMMKCS, CIIOCOOCTBYIOIINX
[MO3UTUBHOMY BOCIIPHSITHIO
[IKOJIbHUKAMU
TpeOOBaHUM U IPOCHO YUUTES;
- IpUBJICUCHHE BHUMAaHUS
yyammxcs K

o0cyxaeMoil Ha ypoke

nH(bOpMaliH, aKTUBU3AIUHUX
II03HABATEJILHON
JeSITeNIbHOCTH;

MeTtaninl

— NpUMEHEHHE Ha YpOKe
WHTEPAKTUBHBIX (hOpM pabOTHI ¢
YUCHUKAMH:
WHTEJJICKTYaTbHBIX urp,
MUIAaKTUYECKOr0  TeaTpa ISt
CTUMYJIHPOBAHUS
[MO3HABATEJIIBHOW  MOTHBAaLUU
[IIKOJIbHUKOB; TUCKYCCHIA,
COACHCTBYIOIIME YYAIIMMCSA B
OOpeTeHHH OMbITa  BEJICHUS
KOHCTPYKTHBHOTO JTasora;
IPYNIOBOI paboThI U pabOTHI
B IIapax, KOTOpbIE ydaT JeTen
KOMaHIHOU pabote 171
B3aUMOJCHCTBUIO C JIPYyrUMU
YYCHUKAMU;

[IpakTukym 1. CBOMCTBa METAJJIOB U

NX COeIUHEHUN

— IPUMEHEHHE Ha ypOKe
MHTEPaKTUBHBIX (OpM pabOTHI C
YUEHUKAMU:
MHTEJJIEKTYaJIbHbIX urp,
NUIAKTUYECKOTO TeaTpa Ul
CTUMYJIHUPOBAHUS
[103HABATEJIbHON  MOTHMBALUH
[IIKOJIbHUKOB; JUCKYCCHH,
CONCUCTBYIOILME Y4YallMMCS B
OOpeTeHHH OIblTa  BEICHMS
KOHCTPYKTHUBHOTO JaJiora;
TPYIIIOBOM pabOThI MU pabOTHI
B I1apaxX, KOTOpbIE yd4aT JeTeu
KOMaHTHOU pabote u
B3aUMOJCHCTBUIO C JPYrUMU
YYEHHKaMH;

HeMmeTtaminl

— BKIIFOUCHHC B YpPOK

UTPOBBIX MPOLENYp, KOTOpHIE



[TOMOTal0T MOAAEPKATh
MOTUBALIUIO ydJaluxcs K
MMOJTYYEHHIO 3HAHH,
HaJIA)KUBAHUIO TO3UTUBHBIX
MEKITUIHOCTHBRIX OTHOIICHUH B
KJ1acce;

[IpakTukym 2. CBoiicTBa 2 — oprasuzanus
COCIMHEHUI HEMETAIUIOB COTPYIHHUYECTBA U B3aUMHOU
IIOMOIIIH;
— WHULIUUPOBAHUE
o opMIIeHUS COOCTBEHHBIX
e, YBAXKHUTEIBHOTO
OTHOLICHUSI K YYXKUM UICSAM,
6 1yOJIMYHOTO BBICTYIUICHUS
O060011IeHE 3HAHMIA TT0 XUMUH 32 nepes ayJIuTOpHEl,
KypC OCHOBHOM HIKOJIBIL. [10Ar0TOBKA ApryMEHTUPOBaHUS 51
K FOCYIapCTBEHHON UTOIOBOM OTCTauBaHUS
atrectanuu (['MA) CBOEH TOYKH 3PEHUSI.
PeszepB BpemeHu 2
Bcero: 34
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