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[loHATHe «MeTOabI»

Metoa (ot rpedy. methodos) — nyTb K 4yemy-nmbo, nNyTb
criegoBaHUA OXOTHMKA, crnegywlliero 3a Aobblvyen, NyTb
nccnenoBaHUS.

dunocoghckuu cnioeapb. Cnocod AOOCTMXKEHUA Uenwm,
onpepeneHHbIM 0Opa3oM ynopsaaovyeHHasa OeATerNIbHOCTb
bopucoe M.H.. cOBOKYNHOCTbL CpeACTB U NMpuemMoB, Npwu
MOMOLLM KOTOPbIX Y4YUTENlb BOOpPYXaeT Yy4awmxcs
3HAaHUAMMU M yYMEHUsIMM, a TakKkke dopmupyeTt
KOMMYHUCTUYECKOE MUPOBO33pPEHUE

Kuprowknd [O.M.. Buabl 00beAUHEHUA AeATerIbHOCTU
yuyuTensa M ydawuxcsl, HanpaBJfieHHOro Ha AOCTUXeHue
Kakoun-nnbo yyeGHoOM uenm...




MeToabl XMMnyeckoro obpasosaHus

MeTogbl BOCNUTaHUS MeToakI pa3BuTys:
MeTtopbl .
(T.W.LLyKkuHa), rpynnbr: BOCMPUATHSA

00y4eHus * BHUMaHUA
1)MeToabI hopmupoBaHus
* BOOOpaxeHus
MONOXNTENbHOrO OMNbITa
* NamATU
noseaeHus
* MbILWEHUSA
2)MeToab! hopmupoBaHuA .
CO3HaHUA, CY)XXAEHUN " IMoLK
’ ’ * MOTUBOB

yoexaeHun

* CaMOCTOATENbLHOCTH
3)MeToabI noowwpeHUs

*BOJIN




PdparMeHT coaepixaHus
«CTPaHUYKMU TeTpagn»

N,O T —6ecuBeTHbIN, «Becensiwuii ras»
NO T — 6ecuBETHbIN ra3: mpH OrnpeREsIeHHbIX yC/10BHAX
8 HNO; .6 + 3Cu = 3Cu(NOs), + 4 H,0 + NOT
N,T+ O,T = 2NO1
2NOT + O,T = NO,1
NO, T - 6ypbiv ras: npu onpeaeneHHbIX YCrIoBUaX
Pb(NO3), = 2PbO + NO,T + O,1
4HNO; o, + Cu = Cu(NO;), + 2NO, T + 2H,0
3NO,T + H,O = NOT + 2 HNO;
4NO,T + 2H,0 + O,1 =4 HNO,
Ha xonoae 6ypbiv raz NO, = N,O, 6ecuBeTHas >XMAKOCTb
2NO,1T + 2NaOH = NaNO, +NaNO; + H,0
NOT + NO,T 5 N,O5; 2NO,T + O3T = N,Os + O,1
HNO, N,O; ; N,Os HNO,
Kakne metoabl 2777




Tunwet cesaszeti- cUrMa-Ceasu Curma v NMu-Ceazu

Yy yeoi- 180° 120°
An KeHbl CrpoeHue: aubpuouzayus- sp2 nmn sp2
III0CKOCTE
III0CKOCTE T-CBASH

o - CBAZEH

B

Kakoe xummn4deckoe CTpoeHue xapaktepHo
anga ankeHos? OnpegenuTe TN CBA3N,
yron v rmbpungmsaumio. B criydae
NpaBUNbHOIO OTBETA Bbl NepenaeTe Ha
opyron ypoeHb!!! (Acmaghses C.B.)




MeTtoabl 06yueHns xuMmn

LlanoBaneHko C.I.: BHyTpeHHAs1 ¢dopMa caMoaBWIKEHUNA
copep)xaHusi 06yueHus m obpasoBaHus

NapkyHos B.ll. BHyTpeHHAss (¢opMa He TOJNbKO
caMoBM)XEHUSI coaep)XaHusi, HO U Bcero obyueHus B
LesioM, BKJIIOMass KpOMe coAep)XaHusi, cCcpeacrBa
obyueHun XUMUM, AeATesIbHOCTb yumuTtens,
HanpasBJZIeHHYI0 Ha (POpMUpPOBaHME Y YYALUUXCSA CUCTEMbI
XUMUYECKUX 3HAaHUM, YMEHMMH, HaBbLIKOB, a TaKXe
AEeATeNbHOCTb Y4YalMXCs, CBAI3aHHYHO C OCBOEHUEeM
3HaHUWU, npuobpereHneM yMeHM U HaBbIKOB.

MakapeHsa A.A. O cOOTBETCTBMM METOAOB COAEPXKAHUIO U
Henm



i MeTtoabl 06yueHns xuMmun

s Crioco6br NOCTUXKEHUS Lenen
obyueHus XUMUU nocpeacTBoM
onpeneneHHbIM obpa3om

YNOPSAAOYEHHON  AeATEeNbHOCTU  €ro
cybbektoB (M.C.laK)



OcHOoBaHuA
ansa knaccudpumkaumm MeToaos

ICTOYHMKM 3HaAHUM (N.4.lonanp, . W.LLennHckun,
A.[.CMUpPHOB...)

JnpakTnyeckas Lenb (M.A.JaHunos, [.M.KMPIOLKKH,
B.C.[MonocuH...)

YPOBHM M XapakTep  MO3HaBaTeNbHOM  AeATeNnbHOCTU
(U.A.NepHep, M.H.CkaTkuH, B.IM.MapkyHOB, N.U.JTaXMeTKNH...)

LlenoctHoctb n  dyHkumoHanbHbiM noaxoa (HO.K.babaHckun,
[.M.YepHobenbckas, M.C.IMak...)

YPOBHM METOA0B W WHTerpatuBHbIM noaxon (B.M.MapkyHOB,
M.C.lMaK)



pynnbl MeTOA4OB

(B cooTBEeTCTBUM C UX (DYHKLMNEN)

'pynnbl MeTtoaoB (Maxk M.C.)

OpraHu3aLMOHHO- CTUMYnsLIMOHHO-
ynpaBJieHYecKue MOTUBMUpYyHOLLMue

() (CM)

KoHTponupyowye
-OLleHOYHbIEe
(KO)




["pynnbl Kputepuis Tunbl, opMbl, BUObI
Knaccudukaymm
| -OY | 1. ACTOYHKK CnosecHble
UH(opmaLlumm HarnsgHoele
MpakTuyeckue
2. JloMuHupyoLwwas Metoabl  M3y4YeHMss  HOBOro
AnaakTuyeckas mMarepuana
uenb MeToabl npumeHeHus 3YLIO
MeTtoab! 3akpennenusa 3YLIO
0.
lI-CM | 1. CtumynupoBaHue AwnpakTtuyeckue Urpbl,
WHTepeca K y4ebe, 9BpUCTUYECKUNE n
K obLueHuto n ap. MOTMBALUUOHHbIE CUTyaLuu,
AUCKYCCUN.
2.
Il - KY | 1. YcTHbIN KOHTpPONb U | UHAMBUAYaNbHbIA ONpocC
CaMOKOHTpPOJ1b 3auer




OpraHu3aunoOHHO-
ynpaBJ/ieH4YeCcKue MeToabl

1.

© ® N & B A W N

Ucroynnkn nrgpopmaymnm. 1-cnosecHole Metoabl (pacckas...), 2-
HarnsaHole Metodbl ( MNNKCTpauun, Moaenn), 3- NpakTuyeckmne
MeToAdbl (3KCNepuMeHTUPOBAHMUE...)

Angaxkrnyeckasn yesib (MeToibl U3y4yeHns HOBOrO...)

Jlornka peannsaynm nHgpopmaymm (WHAYKUNS, eaykums...)
Xapaxkrep nozHaHms (penpoayKTUBHBLIN, NCCNeaoBaTENbCKUN...)
CrerieHb caMoCTosITe/IbHOCTH (CaMOCTosITe/IbHas paboTa ...)
burapHocTs npoyecca (MeToabl NpenogaBaHns U METOAbI YYEHUS)
YpoBeHp pyHrKynoHmupoBarHms (0benornyeckue...)
BbinnosinsiemMpie ¢pyHkymy (OpraHM3aums n ynpasneHue...)
BbinnosiHsemble geAcTens (COCTaBNEHNE, KOHCTPYMPOBAHHUE...)



CTUMYNSALMOHHO-
MOTUBMpYHOLLME MeTOoAb!

Kputepun ansa knaccudpukaummn (Metoabl)

1.

CTumynmnpoBaHme wuHTepeca K ydebe, Tpyay,
obLeHunto (3BpuUCTUYECKne cuUTyaumn,
HETPAANLIMOHHbIE CrOCObbl  AOCTUMXKEHUSA LENEN,
ANOAKTUYECKME UMPbl, ANCKYCCUN)

CTuMynupoBaHWe aonara, OTBETCTBEHHOCTU (MeToAbl
ybexxaeHns B 3HAUYMMOCTU XMMUYECKUX 3HAHWUW,
npeabsiBieHne TpeboBaHnin)

MotmBauma (No3HaHus, OBLLIEHUS, AOCTUXKEHUW,
urpbl, Tpyaa...)



KoHTponupyollye-
OLleHOYHble MeToAbl

Knaccndpukaumnsa (Metoabl)

1. YCTHbIN KOHTPONb U CaMOKOHTPONb (MHAMBUAYaAsbHbLIM ONPOC,
3a4eT...)

2. TINCbMEHHBbIM  KOHTPO/Ib U CAMOKOHTPONb  (AMKTAHT,
NMCbMeHHas paboTa...)

3. [pakTU4yecknin KOHTPONb UM CAMOKOHTPO/b  (XMMUYECKUM
SKCMEepUMEHT, MoaeNnupoBaHue...)

4. KoMnnekcHbI (KOMBUHMPOBAHHbBIN) KOHTPOJIb (3K3aMeH)
5. KOMNbIOTEPHbIM KOHTPONb (TECTbl pa3HOro TMna...)



BuHapHble MeToabl 06yueHus
xumum (no M.N.MaxmyToBy)

MeToasbl penoaaBaHus MeToabl yueHus
1. NHchopmaumoHHo-coobWwarowmmcs 1. UcnonHuTenbLCKum
2. O6bACHUTENLHO-UNNIOCTPATUBHbIN 2. PenpoayKTUBHbIN
3. UHCTPYKTUBHbIN 3. MNpakTnyeckun
4. O6'bACHUTENLHO-CTUMYITUPYIOLLNKA 4. YacTUYHO-NOMCKOBBIN
5. Nobyxparowmn 5. MonckoBbIN




YpOBHM
* b yHKLIMOHMPOBaHUA METOA 0B

Obuwenormnyeckue

Obuweneparornyeckme

Cneuundwuyeckne



YpOBHM
PYHKLMOHUPOBAHNUA METOAOB

Ob6wyesiornyeckne  merogbl  (MHOYKUMS,
NenyKunsl, aHa/Iormsl, CpaBHEHME, COMOCTaB/ieHNE,
aHAM3, CuHTE3, 000OLLEHNEe, CMCTEMATU3ALIMS,
MOAEMPOBaHWE, Knaccmmkaums,
abCcTparMpoBaHme, KOHKpeETU3aLUWS. . .)

ObLyenegarornyeckmne  mMerogbl  (nekuys,
pacckas, 6ecena, caMocTosTeNnbHas paboTa...)




YpoOBHM
i bYHKLIMOHUPOBAHNA METOAOB

Cneyngmnyeckme MeTogsr.

s HabnwaeHne XMMmyeckmnx o6 beKTOB U UX
n306paxxeHunm

= XMMUYECKUU SKCNEPUMEHT

= pELleHne XMMMYECcKMX 3aaad

= MoagennpoBaHue XMMUYeckux o6beKkToB
= OnuncaHme XxMMnyecknx ob6bLEKTOB

= Ob6bACHEHNE XMMUYECKNX ABNEHUN

= [IpeackasaHne XMMnyeckux o6beKkToB



Cneuundunyeckme metoabl

Ha6nropeHue XUMUNUYECKUX
o6beKkToB — MeTo/
LieSieHanpaB/IeHHOrO BOCMPUATUS
XUMNYECKMX OOBbEeKTOB Wn NX

n306paxxeHnn OopraHamu YyBCTB.

Hanpumep,
BewecTBo: avxpomat ammonunsa (NH,),Cr,0; ...
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Cneundunuyeckue MeToabl:
HabnaeHne xuMmuyecKkme obbeKkToB

eboBaHms K Habnoaenunio (B.H.BepxoBckun Bnepsbie):
LieneHanpaBneHHoCTb ( AOCTUXKEHME ONpeaeseHHON Lienn)

[peaHamMepeHHocTb  (COCPeAOTOYEHME  BHWMMAHMA  Ha
3a/laHHbIX SIBMIEHUSIX U OTAENbHbIX CTOPOHAX)

[naHoMepHOCTb (puKcaumsa CamMoro r/1iaBHOro rno rnnaHy)

AKTMBHOCTb HabntoaeHuss (MOMCK HYXHOro Ha OCHOBE
NMPUMEHEHUS 3HaHWI, @ He TOJNTbKO BOCMPUSTUS)

CnUCTEMATUYHOCTb (MHOrokpaTHoe NENCTBME B
PA3HOOOPa3HbIX YCIOBUSIX MO ONpeaeieHHON CUCTEME)

OnTuMmM3auusa cpeacTts HabnwaeHns (Buaeo3anmcu...)

KOoHTpacTHOCTb LBETOB HabntogaemMoro obbekta M OHa
(>KenTbiM 0CaaoK KpacHbIK OH...)



Cneuudunyeckme Metoabil:
MogenupoBaHue

MogennpoBanmne — MeTon C WUCMOMb30BaHMEM MaTepuanbHOro
nnu naeanbHoOro obpa3suga, oTobpa)katowiero
(BOCNpOM3BOASLLErO) CyLLECTBEHHbIE CBOMCTBA OpUrMHana

Moagenu
MarepuarnbHb e Mogenm:
1)  chyHKUMOHANLHOIOAO00Hb I UpeanbHble Mogenu:
(mevcTBYIOLLME MOOENMM  XUMUHECKWX 1) aHarnoroBble MOAENbHbIE MPeacTaBeHus
MPOU3BOACTB), (anexTpoHHb le 00raKa),
2) CTPYKTYPHOAIOQ00HbIe (MaKeTbI 2) 3HaKOBb Ie MOLENM (C MOMOLLLHO CUMBOJIOB,
XUMMYECKNX MPOV3BOACTB, chopmyn, ypaBHeHMA. . )
KpUCTAINIM4ECKME PELLIETKN)




* MopenupoBaHue

_— HORENH ~

MaTepHanbHble aeanbHbie
CTPYKTYpHO YHKLYORNEHO 3HaKOBbIe aHanoroBbIe
10g0BHbIE 1onoGHble (cHmBONbI) (obnaka)

(Makerbl) (eiicTBytowwe)



PelLleHne XMmMMUYeCKMX 3aaau
Kak cneundpunueckun mertog OX

SHa4YeHHe.

1. ObecneyeHne KavyecTBa M3y4YeHUs! XMMNK

2. 3aKpenieHne nosy4YeHHbIX y4alMMmUCs XMMUYECKMX 3HAHUK

3. DOPMMpPOBAHMNE MPAKTUYECKNX YMEHUN N UX MEPEHOC B HOBbIE

CUTYyaumm
4. Peanusaums MexnpeaMeTHbIX CBSA3EN
5. Pa3Butme MbILLSIEHNS, CaMOCTOSITENbHOCTW, BOMN,

PALMOHANbHOCTN, TPYAONobus u Apyrux CBOUCTB JIMYHOCTU



PewmeHMe XMMUUYeCKMX 3aaau

nbl PaC4YeTHbIX 3a4a4.
BbluncneHne M, BewwecTs N0 XxmMmyeckon opmyne
BbluncrieHne w 3neMeHToB No opMysie BeELecTB

BbluncrieHne OTHOLWEHUS] MACC 3/IEMEHTOB B C/TOXKHOM
BellecTse no gopmyne

OnpeneneHve Macchl M ONpeasyIEHHONo KOMMUECTBA BELLECTBA
PacyeTbl Ha ocHoBe rpadvka pacTBOPUMOCTU

BbIUMCIEHMS MO XUMUHEGKM YPaBHEHMSIM MaaChl BELLIECTB MO VBBECTHOMY
KO/MHECTBY BELLIECTBA PEAreHTOB W MPOIYKTOB

BbluMCNeHNs MO0 XMMUYECKUM YPaBHEHMAM MacChbl K 06beMa
ra3oB MO U3BECTHOMY KOJSIMYECTBY BELLECTBA OAHOMO U3
peareHToB UK NPOAYKTOB peaKkLmm



PewleHne XxMmMuyecKkux 3agau

nbl PpaC4YeTHbIX 3a4a4.
8. PacdeT 06beMHbIX OTHOLLIEHWIN @308 MO XMMNYECKUM YPaBHEHUSIM
9.BbluncneHme oTHOCUTENBbHOWM MSIOTHOCTU ra30B
10. BbluMCIEHME MACCOBOM A0/IM U MACChl BELECTB B PaCTBOPE
11.PacyeTbl N0 TEPMOXMMUYECKUM YPABHEHUSAM

12.PacyeTbl MO XMMWYECKMM YpPaBHEHUSIM, €Cnu OOMH W©3
peareHToB AaH B n3bbiTke

13.0npeaeneHMe MaccoBOU nnn ob6beEMHOM [0NM  BbIXOAA
nNpoaykTa B % OT TEOPETUYECKN BO3MOXKHOIO

14.BbluncneHme Maccel unm obbemMa npoaykKTa peakuuu o

M3BECTHOM Macce wuam 06beMYy WUCXOAHOrO  BELLECTBA,
coaepXkallero npMmecu

15.HaxoyxaeHre MonexynspHon ¢opMysibl [A3000pasHOro BELLIECTE] ...



ANroputMbl peLueHUs pacuyeTHbIX 3aaaud
(npumMep)

BbluMcneHMe Maccbl NpoAyKTa peakuuuM Mo W3BECTHOM Macce
MCXOHOIro BELLECTBa, COAEPIKALLEro OnpeaeneHHy0 MacCoBOO
NOJI0 NPUMECEN:

1. 3anuiunMTe YpaBHEHME peakLmm

2. Hamgute Maccy umcTtoro BewlectBa no opmyne MacCcoBOW
nonn: m(B-Ba) = o (B-Ba) - m(cMecu)
3. [JaHHble  3ajayM  3anuumnTe  Had  COOTBETCTBYIOLUUMMU

(bopMynamMn BeLLLEeCTB, a Mo HUMM — MACChbl 3TUX Xe BeLWeCTB,
oripeaensiemble rno gopmynie m=M-v

2. Hagute no ypaBHEHWIO peakuun Maccy 06pa3oBaBLLEroCs
BELLEeCTBa



PelLneHMe XMmMMUYeCKMX 3aaau

THrbl Ka4yeCcTBEeHHbIX 3a4aY .

1.

2.

3.

HabnioaeHne n 06baCHEHNE XUMUYECKNX SBIEHUM

[ony4yeHne 3aA4aHHbIX BELLECTB

OnpepeneHne cocTaBa BELLECTB

Pacno3sHaBaHWe BeLecTB

DKCNEpUMEHTA/IbHOE A0KA3aTeNbCTBO HanNMuus MpuMecen
NpoayKTe

PasaeneHue cmecen

CpaBHEHMe CcOoCTaBa, CBOMCTB BELLECTB M XMMUYECKUX peakLmii
OnpepenexHne TUMNOB, KNAacCcoB BELECTB N SABIEHUN
BbIsBNIEHME XapaKTEPHbIX peakLn BELLECTB



KauyecTBeHHbIe 3aauun

= LiT nnamga .............. KpacHoe OKpallMBaHue

= Na* nnamsa.............. XXEeNToe oKpallnBaHue

= K nnams........ (pmoneToBoOE OKpallMBaHNE

= CaZ* nnams............. KMPMMYHO-KPACcHOe OKpallnBaHue
= BaZ* nnams............. XXeNTo-3eneHoe OKpaluMBaHue

= Ba?t + S0~ ... BbinageHue 6enoro ocagka

= Cu?* nnams............ 3efleHoe oKpalunBaHme

= Pb2* +S% ... BbINaJeHNe YepHOro ocajka

= NH,* + wenoyn....... 3anax aMMmaka



KayecTBeHHble peaKuun

s PO,3 (HuTpaT cepebpa)....BoinageHne apKo-KenToro ocagka
s Cl (HuTpaT cepebpa) .....BbinageHne 6enoro ocaaka

= Br (HuTpaT cepebpa).....BbinageHne xxentoBaToro ocazka

= CrO,% (conu 6apmsq)......... BbinaaeHue »KenToro ocaaka

= LlenoyHas cpena (nakmyc)... CuHun

= Kucnas cpega (nakmyo)......... KpacHbin

= AnkeHbl (bpoMHasg Boda, p-p KMnQ, )......... Ob6ecupeunBaHmne
=  MHoroatomHble cnmpTbl ¢ Cu(OH),......CuHUI pacTBop

= Anbaeruasbi ....... Peakumns cepebpsiHOro 3epkana

= Anbgermapl ¢ Cu(OH), npn HarpeBaHMKM KpacHbIM 0Cagok



PelLueHMe XMmMMUYeCKMX 3aaau

Po/1b KA4YeCTBEHHbIX 3a4aY .

1. [lpoBepKa cTeneHn TEOPETUHYECKON N SKCMEPUMEHTATbHOW
NOArOTOBNEHHOCTM YYaLLMXCS

2. 3aKpensieHne un yrnybneHue 3HaHui O BELLEeCcTBax,
XMMUYECKMX PEAKLMAX U DNTIEMEHTAX

3. [pUMEeHEeHMe TEOPETMYECKUX 3HAHMM MO XMMUM Ha NPaKTUKE

4. Pa3BuTME CAMOCTOATENBHOCTU U TBOPYECKOW aKTUBHOCTM
yyaLLmxcs

5. CDOpMVIpOBaHVIe NHTEPECa K XUMUN, MbILLWTEHUA N APYTUX
KayecCTB JIMYHOCTH



MeToAabl
B XMMUKO-NNeaarormyeckom

obpasoBaHumn
MeToabl BOCNUTAHMUS. .. MeToab! pa3BuUTHs ...:

MeToAabl (I.W.lLykuHa), rpynnb!: * BOCNpUATUA
obyyeHus 1) MeToabl hopmMupoBaHus * BHUMaHuA
CTYAEHTOB- MONOXUTENbLHOO ONbITa * BOOOpaxeHus
XWMMKOB- noseaeHus * NamATU
neparoroB 2) MeToabl hopmupoBaHus * MbiLINeHus

1) OY, CO3HaHUSA, CYXAEHUH, * 3MOLINN

2) CM, ybexaeHun * MOTUBOB

3) KOY 3) MeToab! noowpeHus * CaMOCTOATENbHOCTH

*BOJSIU
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i 3afaHuA A1 CAMOKOHTPOJIS

= [Mak M.C. «OOX>» Nasa 5. §§5.1-5.8

= [lak M.C., HekpacoBa I'.B. «TpeHaxep...».
Pasagen 5. BbibopoyHo C.56-93



MeToabl B XMMUKO-NeaarornyecKkom oopa3oBaHuu:
MeToAbl 00Y4YeHNA XUMUMK:

Nak Mapua CepreeBHa -

[.n.H., noyeTHbIN npodeccop,
noyeTHoin pabotHuk BMO PO
(®reoy «Prny um. A.M. repuena, Cri6)
mspak@herzen.spb.ru

CNACUNB0 3A BHUMAHMUE!!!



