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HOACHUTEJIBHASA 3AIITMCKA

B o0yueHun xumMuu OOIBIIOE 3HAUCHUE MUMEET IKCIEPUMEHT. AHAIU3UPYS
Pe3yAbTAThI MPOBEIEHHBIX OIMBITOB, yUallliecs yOeKJatTCs B TOM, UTO T€ WU UHBIC
TEOPETUUECKUE TMPEACTABICHUS COOTBETCTBYIOT WM MPOTUBOPEUYAT PEATBHOCTH.
TonbkO  OCYHmIECTBISAA ~ XMMHUYECKHM  DKCIEPUMEHT  MOXHO  IMPOBEPUTH
JIOCTOBEPHOCTH TPOTHO30B, CICIAHHBIX HA OCHOBAHUU TEOPHUH.

B mpouecce skcnepumeHTaabHONH pabOThl ydaliuecs MTPUOOpPETar0T OIBIT
MO3HAHUSI PEATbHOCTH, SIBJISIOMIUICS BaXXHBIM JTaroM (QOPMHUPOBAHUS Y HHX
yOeXKIIeHUI, KOTOphbIe, B CBOIO Ouepellb, COCTABJISIOT OCHOBY HAy4HOIO
MHUPOBO33PEHUA.

Buenpenne obopynoBanus uudpoBoii adopatopuu mneHTpa «Touka pocTtay
MO3BOJUT Kaue€CTBEHHO HM3MEHUThH Mpoiiecc oOydeHus XuMuu. KoaudecTBeHHbBIE
AKCTIIEPUMEHTHI TTO3BOJIST MOJIYYaTh JOCTOBEPHYIO HH(OPMAIIUIO O MPOTEKAaHUHU TEX
WJIM MHBIX XUMUYECKUX MPOIECCaX, O CBOMCTBaxX BemlecTB. Ha ocCHOBE MOMy4eHHbBIX
OKCIIEPUMEHTAIBHBIX JIAaHHBIX O00ydaeMble CMOTYT CaMOCTOSITEILHO JIeJIaTh
BBIBOJIBI, 0000IIATh PE3yJIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO
OyJzeT crocoOCTBOBATH MOBBIIMICHUIO MOTUBAITUN O0YUYEHHUS IIKOJIBHUKOB.

Jnst u3ydeHus npeameTa «XHUMHsS» Ha OdTale OCHOBHOIO  OOIIETro
oOpazoBaHus oTBOaUTCA 68 yacoB: 8-9 kjmacc —68 yacos;

Jlannas oOpas3oBarenibHas mporpaMma oOecleyuBaeT YCBOCHUE YUAIlUMUCS
BXHEHIINX XUMUYECKUX 3aKOHOB, TECOPUH U TIOHATHIL; POPMUPYET MpECTaBICHHE
O POJM XMMHHM B OKPY’KAIOIIEM MHUpPE U KU3HU yenoBeka. [Ipu 3ToM OCHOBHOE
BHUMAaHUE VYAEISIETCS CYUIHOCTH XUMHUYECKMX peakuuid © MeToJaM HX
OCYIIECTBIICHUS.

OnHMM W3 OCHOBHBIX NPUHLHWIIOB IIOCTPOCHHUS MPOrPaMMBI  SBISETCS
OPUHIUIT JOCTYHHOCTH. DKCIEPUMEHTAJIbHBIE JIaHHbBIC, MOJTYyYECHHbIE YYaIIUMUCS
OpU  BBIIOJHEHUHW  KOJIMYECTBEHHBIX  OMNBITOB,  IO3BOJISIIOT  y4Yal[UMCS
CaMOCTOSITEJIbHO ~ J€JaTh BBIBOJIbI, BBIBIISATH 3aKOHOMEpHOCTH. [loaxonsl,
3aJI0)KEHHBIE B COJEp’KaHHE MPOTPaMMbl Kypca, CO3Ial0T HEOOXOAMMbBIEC YCIOBUS
JUISI CHCTEMHOTO YCBOEHHUS YYallUMHUCA OCHOB HayKu, [JIs1 OOECIEUYCHHUs
Pa3BHBAIOIIETO ¥ BOCHUTHIBAIONIETO BO3JCUCTBUS OOYy4YeHUS Ha JMYHOCTH
yuamerocs. @opMupyembie 3HAHUS JOJKHBI CTaTh OCHOBOW CHUCTEMBI YOCKICHHIMA
IIKOJIbBHUKA, HEHTPAIBHBIM SIIPOM €r0 HayYHOT'O MUPOBO33PEHHS.

Ha ©6a3e mentpa «Touka pocta» oOecneunBaeTCs pean3aius
o0pa3oBaTeIbHBIX IPOTPAMM €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOMN
HAIPaBJIICHHOCTEH,  pa3padOTaHHBIX B  COOTBETCTBHM C  TPEOOBAHHSIMU
3aKOHOJATENhCTBA B cdepe o00pa3oBaHHs © C YYE€TOM  PEKOMEHIAIIHIA
denepanbHOTO OnepaTopa yueOHOro mpeaMeTa « XuMUs».

OOpazoBaTenbHasl TporpaMMa TIO3BOJISIET HMHTETPUPOBATH peaTu3yeMble
MOAXObI, CTPYKTYPY U COJEpKaHHUE MPU OpraHu3aluu OoOy4eHuss XUMUU B 8—9
KJIaccax.

Ucnonw3oBanue obOopynoBanusi 1eHTtpa «Touka  poctay  mpu
peanuzanuu ganHoro KB/ mo3BosisieT co3aTh yCaoBus:

- 11 pacIIMPEHUS] COACPIKAHUS IIKOJIBHOIO0 XUMUYECKOT0 00pa30BaAHMS;



- 171 TIOBBIIIEHUS MO3HABATEJIBHON AaKTHUBHOCTH OOydYaromuxcs B
€CTECTBEHHO-HAYYHOM 00J1acTH;

- IS pa3BUTUS  JIMYHOCTH  peOEHKa B npouecce  o0ydeHus

XHUMHH, €r0 CIOCOOHOCTEN, (POPMUPOBAHUS U YAOBIETBOPEHUS COLUATIBHO
3HAYMMBIX UHTEPECOB U MOTPEOHOCTENH;

- 1y paboThl C OAAPEHHBIMU IIKOJIbHUKAMM, OpraHU3allid UX Pa3BUTUS B
pa3IUYHBIX 00JacTsAX 00pa3oBaTEILHON, TBOPUECKOHN JEATEIbHOCTH.

Heas u 3apaun

I. Peanuzanust OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOTrpaMM IO
y4eOHBIM TMpeAMEeTaM €CTECTBEHHO-HayYHOW HaNpaBiICHHOCTH, B TOM YHCIIE
B paMKax BHEYPOUYHOMU JeATEIBLHOCTH 00YyYaIOIUXCS;

2. BBEJICHUE COBPEMEHHBIX CPEACTB OOY4YEHHUS W BOCIHUTAHUSA IS
u3ydeHus (B TOM YHCII€ OKCIHEPUMEHTAIBHOTO) JUCHUILIMH  (MOJIyJIei)
€CTECTBEHHO-HAYYHOM  HAMNpaBIEHHOCTH  MpU  peaju3allid  OCHOBHBIX
o01reo0pa3zoBaTeIbHBIX MPOTPaMM U B paMKaxX Kypca BHEYPOUHOU JESITebHOCTH,
B TOM YHCIIE JJISI PACUIUPEHUSI COJEPKaHUs yUeOHOTO IpeIMeTa « XuMUs.

3. BOBJICUCHHE  YYAIIUXCS B  MPOCKTHYI  JESITEIbHOCTb.

[Ipodunbublit  koMIIEKT oOopyaoBanusi 1eHTpa «Touka poctay
oOecrieunBaeT H(PGEKTUBHOE JOCTIXKEHHE 00pa3oBaTelIbHBIX  PE3yJbTaTOB
oOydJaomMMHUCS TI0 TporpaMMaM €CTECTBEHHO-HayYHOW  HampaBlI€HHOCTH,
BO3MOXKHOCTb YIUIYOJIEHHOTO H3y4Y€HHUs  OTACNIBHBIX  TNPEIMETOB, B  TOM
gyuciie s GOpMHUpPOBaHUS HM300PETATENHCKOT0, KPEATUBHOTO, KPUTHYECKOTO
MBIIIJIEHUS, Pa3BUTUS (DYHKIIMOHAIBHON TPAMOTHOCTH Y OOYYalOIIMXCA, B TOM
YHClie €CTECTBEHHO-HAYUYHON U MaTeMaTH4YEeCKOM.

DOKCHEPUMEHT SIBJISIETCS UICTOYHUKOM 3HAHUN U KPUTEPUEM X UCTHHHOCTU B
Hayke. KoHnenmusi coBpeMeHHOro oOpa3oBaHUs MOJAPa3yMEBAET, YTO B Y4eOHOM
DKCIIEPUMEHTE  BEAYUIYI0  pOJIb  JOJKEH  3aHATh  CaMOCTOSITEIbHBIN
UCCIIEOBATEIbCKUN YYCHUYECKUM SKCIIEPUMEHT.

CoBpeMeHHBIE IKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS M0 XUMUHU YK€ TPYIHO
NpelcTaBUTh 0€3 WCHOJBb30BaHUS HE TOJIBKO aHaJIOTOBBIX, HO W HU(POBBIX
u3MepuTenbHbix npubopos. B ®I'OC OOO mnponucaHo, 4YTO OJHUM W3
YHHUBEPCATbHBIX Y4YEOHBIX JEHCTBHUM, MNPHOOpPETaeMbIX Yy4YallUMHCS, JOJIKHO
CTaTb ~ YMEHUE  «IPOBEACHUS  OIBITOB, IPOCTBIX  AKCIIEPUMEHTAJIBHBIX
UCCJENOBAaHUM, TPSIMBIX M KOCBEHHBIX HW3MEPEHHMH €  HCIOJb30BaHUEM
AQHAJOTOBBIX WU IU(GPOBBIX H3MEPUTEIHHBIX TPUOOPOBY.

Y4eOHBIN OJKCHEPUMEHT 10 XUMHH, IPOBOJUMBIN Ha TPaJAUIIMOHHOM
o0opynoBaHuu, 6€3 MpuMEHEHUs UPPOBHIX JTa00PATOPHil, HE MOKET TTO3BOJIUTH B
IIOJIHOM Mepe pEelIuTh BCE 3aJladyd B COBPEMEHHOW IIKOJIE. DTO CBA3aHO C PSAIAOM
MPUYH:

- TPAAUIIMOHHOE IIKOJIBHOE 000PYI0BaHHUE U3-32 OIPAHUYEHUS TEXHUUYECKUX
BO3MOXHOCTEH HE MO3BOJISIET MPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHUS;

- JUIMTEJIbHOCTh TPOBEJIEHUS XUMHUYECKUX MCCIEIOBAaHUNA HE BCernaa
corjacyercs ¢ JUIMTEIbHOCTBIO YU€OHBIX 3aHATUH;



- BO3MOYKHOCTh NIPOBEIECHMSI MHOTUX MCCJIEIOBAaHUNA OrPAHUYMUBACTCS
TpeOOBaHUSMH TEXHUKH O€30MACHOCTHU U AP.

Hudposas nabopaTopusi MOJHOCTBIO MEHSIET METOJUKY U COJEpKaHHUE
AKCIIEPUMEHTATBHON AESATENBHOCTH M PEUIAET BBILICNEPEUMCICHHBIE MPOOIEMBI.
Hupokuil cekTp JATYMKOB MO3BOJISIET YYAIlUMCSI 3HAKOMUTBLCS C MapaMeTpamu
XUMHYECKOTO JKCIIEpUMEHTa HE TOJbKO Ha KAaueCTBEHHOM, HO U Ha
KOJM4YECTBEHHOM ypoBHe. Lludposas naboparopusi O3BOJAET BECTH JJIUTEIbHBINA
HKCIIEPUMEHT JaK€ B OTCYTCTBHE HKCIEPUMEHTATOpPA, a 4acTOTa UX H3MEpPEHUMU
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIPUSTHIO.

B nponecce popmupoBaHusi 3KCIEPUMEHTAJIBHBIX YMEHHUHN yUeHHK 00y4yaeTcs
NpeICTaBIATh HH(OpMAIUIO 00 HCClIeJOBAHUU B YETHIPEX BUIAX:

- B BepOAJIbHOM: ONUCHIBATh IKCIIEPUMEHT, CO3aBaTh CJIOBECHYIO MOJIEb
JKCIEpUMEHTa, (UKCUpOBATH BHUMAHHE HA  HU3MEPSAEMBIX  BEIUYMHAX,
TEPMUHOJIOTUH;

- B TaOJIMYHOM: 3aMOJHATh TaONMIBl JAaHHBIX, JEXKaluX B OCHOBE
noctpoeHus rpapukoB (MpU OSTOM Yy YydYallMXCS BO3HHMKAaeT mnepBuuHoel
peCTaBICHUE O MaclITabax BEJIMYHH );

- B TpauiyecKOM: CTPOUTHh Tpauku Mo TAOJUYHBIM JaHHBIM, YTO JaéT
BO3MOXXHOCTb TEpexofa K BbBIIBWKEHHUIO THUIOTE3 O XapakKTepe 3aBUCHUMOCTHU
MEXAy BeauyuHamMu (MpU OSTOM YUYHUTENh TMOKa3bIBAET MPEUMYIIECTBO B
BU3YyaJM3allud  3aBUCUMOCTEH  MEXAYy  BEJIMYMHAMHU,  HAVBIAHOCTE U
MHOTOMEPHOCTb);

- B BUJIE MaTeMaTHYEeCKUX YpaBHEHHI: JaBaTh MAaTeMAaTHYECKOE OMHCAHHE
B3aMMOCBSI3U BETMYMH, MaTeMaTH4eckoe 00001IeHue.

[lepexox oOT KaxAoOro oJTama MpeAcTaBiIeHUS HWHPOPMAIMH 3aHUMAET
JIOBOJIBHO OOJIBIIION TPOMEXKYTOK BpeMeHH. B 7—8 Kkjaccax 3TOT Tmpoliecc
HEOOXOIMM, HO B CTaplIMX KJIAaccax MOXKHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha
pemeHue OoJsiee BaKHBIX 3amad. B 3Ttom 1utaHe 1udpoBbie JabopaTopuu
CYILIECTBEHHO SKOHOMSIT BpeMsl. DTO BpeMsi MOKHO noTpaTuTh coriacHo ®I'OC na
dbopMupoBaHUE HUCCIEAOBATEIBCKUX YMEHHUH ydYallluXCs, KOTOPbIE BBIPAXKAIOTCS B
CIEIYIOIINX ICUCTBUSX:

- oTIpeieTIeHIE TPOOIIeMBI;

- IOCTAHOBKA UCCJIEIOBATEIBCKOM 3a/1auu;

- IUIAHUPOBAHUE PELICHUS 3aa4H; IOCTPOCHUE MOJIEIIEH;

- BBIIBUKEHUE TUIOTE3;7KCIEPUMEHTAIbHASI TTPOBEPKA TUIIOTE3;

- aHaNM3 JAHHBIX HKCIIEPUMEHTOB WJIM HaOMIOJeHUM; (QopMynupoBaHUE
BBIBOJIOB.



1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI

BHeYpPOUHOii nesiTeibHOCTH « XUMMSA» 1u1s 8-9 ki1accoB ¢ HC0/Ib30BaHUEM
odopyaoBanus HeHTpa «Touka pocTa» ¢ onMCaHHEM YHHBEPCAJIbHBIX
Y4eOHBIX 1eHCTBUH, JOCTUTAeMbIX 00YYAOIMMHUCH

JInuHOCTHBIE pe3yIbTATHI

OOyyaromuiicss MNOJYYUT BO3MOXHOCTH JUIi  (POPMHUPOBAHUS  CIIETYIOIINX
JIMYHOCTHBIX Y'Y /I:

- onpeieJIeHue MOTUBAIlMY U3y4YeHUs y4eOHOro MaTepuarna;

- OLIEHHMBAaHHME YCBAMBAaE€MOT0 y4yeOHOro MaTepuasia, UCXOJs M3 COLMAIbHBIX H
JUYHOCTHBIX LIEHHOCTEH;

- TIOBBIIIEHHE CBOET0 O0pa30BaTENIBLHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX MCTOPUYECKUX COOBITUMN, CBSI3AHHBIX C PA3BUTHEM XUMHUU U
o0111eCTBA;

- 3HaHUE IPABUJI TOBEJACHUS B YPE3BBIUAMHBIX CUTYAIIHSIX;

- OLICHUBAHUE COLIMAIBLHON 3HAYMMOCTH Tpodeccuil, CBA3aHHBIX C XUMUEH;

- BIJIAJICHME MTpaBHJIaMU O€30M1aCHOT0 OOpPAIEHUs C XUMUYECKUMHU BELIECTBAMU U

000pyA0BaHUEM, MPOSBICHUE IKOJIOTHIECKON KYJIbTYPHI.

MeTtanpeaMeTHble pe3yJbTaThl

Pecynamuenvie

OOyuaronuics TOJYYUT BO3MOXKHOCTH JiJI1  (DOPMHUPOBAHHUS  CIICIYIOUIUX

perynsatuBHbIX Y'Y /I:

"1 uenenoJjiaraHue, BKJIIOYas TIOCTAHOBKY HOBBIX IIeJiel, TIpeoOpa3oBaHUE
MPAKTUYECKON 3aJ1aud B ITO3HABATEJIBHYIO, CAMOCTOSATEIbHBIA AHAIN3 YCIOBUU
JOCTVDKEHHMSI 1IeJIM Ha OCHOBE Yy4Y€Ta BBIJICJICHHBIX YYHUTEJIEM OpPUEHTHUPOB
NEeHCTBHS B HOBOM YUeOHOM MaTepHalie; IJIaHUPOBAHUE ITYTH IOCTHIKESHUS LIeTIeH;

"] yCTaHOBJICHHE IIEJIEBBIX MPUOPUTETOB, BBIJICICHHE AJbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTN ¥ BBIOOp Hanboee 3 PeKTUBHOTO crioco0a;

"] yMEHHE CaMOCTOSITeIbHO KOHTPOJUPOBATH CBOE BPEMsI U YIIPABIISIThH UM;

| yMEHHE IPUHUMATh pElIeHUs B IPOOJIEMHON CUTYaIINH;

'] TIOCTAaHOBKAa Y4YE€OHBIX 3ajJiad, COCTaBJICHHWE IIJJaHA M IIOCIIEI0BATEILHOCTH

JICHCTBUM;



1 opranu3anus pabo4ero MecTa IpH BHIMOJHEHUN XUMUYECKOT'0 SKCIIEPUMEHTA;
[0 TOPOrHO3MPOBAHUE PE3YJIbTATOB OOYUECHMsI, OIEHUBAHUE YCBOCHHOI'O MaTepHuaa,
OIICHKA KA4eCTBA U YPOBHS MOJTYUYCHHBIX 3HAHUM, KOPPEKIIUS TJIaHa U crioco0a
JeNUCTBUS TPU HEOOXOAUMOCTH.

llo3nasamenvhble

OOyyarouuiics TOJY4YUT BO3MOXKHOCTH i1 (OPMHPOBAHUS  CIEAYIOLIUX

Mo3HaBaTeIbHBIX Y Y /1:

0 MOMCK U BbljeNIeHHe nH(popMauy;
0 ananu3 ycjaoBUH U TpeOOBaHMM 3a1a4u, BEIOOP, COMOCTaBICHHE U 00OCHOBaHUE

crocoba PEIICHUA 3aa4YM;

O BeIOOp Hanbosee 3 PEKTUBHBIX CIIOCOOOB PEIICHUS 3a]]a4H B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;

O BbLABMKEHHE W OOOCHOBAaHME THUIOTE3bI, BHIOOp crocoba e€ MpOBEPKU;

0 caMOCTOSTENIbHOE CO3/IaHHE aJrOpPUTMA JEATEIBHOCTH IPU PEIIEHUU MpodsieM

TBOPYECKOI'O U IIOUCKOBOTO XapaKTepa;

0 yMEHHs XapaKTepHU30BaTh BEIIECTBA I10 COCTaBY, CTPOCHUIO U CBOWCTBAM,;

[1 ONUCBIBAHUE CBOMCTB: TBEPABIX, )KUAKUX, FA3000pa3HBIX BEIIECTB, BBIJCICHUE UX
CYILLIECTBEHHBIX [IPU3HAKOB;

0 u300paskeHne cocTaBa MPOCTEHINMX BEIIECTB C MOMOIIBI0O XUMUYECKUX (PopMyI

U CYUIHOCTHM XMMHUYECKHX PEAKIHil C MOMOIIbI0O XUMUYECKUX YpPaBHECHUM;

U nposenenre HabmogeHuii, ONUCAaHWE MPH3HAKOB M YCIOBHH  TEUYEHHS
XUMUYECKUX PEAKIMH, BBINOJHEHHE XUMHYECKOIO SKCIEPHUMEHTA, BHIBOABI Ha
OCHOBE aHalin3a HAOIIOJEHUHN 3a DKCIIEPUMEHTOM, PEIIeHUE 3a/iay, OTyuYeHHe

XUMHYECKOW MHPOPMAIIUU U3 PA3IIMYHBIX HCTOUHHUKOB,;
0 yMeHuE OpraHU30BbIBATH UCCIICIOBAHUE C LIENIBIO IPOBEPKU TUIIOTES;

0 yMeHue nenarth yMO3aKIHOUYeHUs (MHIYKTHBHOE M MO aHAJOTMH) U BBIBOJIBIL;
[ yMeHHEe OOBEKTUBHO OIEHHWBATh WH(OPMAIIMIO O BEHIECTBAX M XUMHUYECKUX

npoiieccax, KpUTUYECKU OTHOCUTBCS K TICEBJAOHAYYHON HH(MOpMAIUK.

Kommynuxamuenuvie

OOyuaromuiicss MOJYyYUT BO3MOXKHOCTH 1l (DOPMUPOBAHUS  CIEAYIOIIUX

KOMMYHHKaTUBHBIX Y'Y /[:



O IMOJIHOC W TOYHOC BBIPAKCHHUC CBOUX MBICJIE B COOTBETCTBUM C 3agadyaMu U
YCIIOBUSMH KOMMYHUKAIIUM

O aJICKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB I y4acTUsA B JUCKYCCUU U
apryMEHTallui CBOEH IO3ULIHUM, YMEHHUE IIPEICTABIAThL KOHKPETHOE COJAEpP)KaHUE C
COOOIIIEHHEM €Tr0 B TUCbMEHHOM U YCTHOM dopme,

O OIIpe/ieNICHUE CIIOCOO0B B3aUMOAEUCTBUSA, COTPYAHUUECTBO B IIOUCKE U cOOpE
uH(popMaLny;

ompejeneHne crnoco00B B3aMMOCHCTBHS, COTPYAHHYECTBO B TIOHMCKE M cOope
uHopMaluK, ydyacTHe B Juaiore, IUIAHUPOBaHUE OOIIUX CMOCOOOB pPabOTHI,
NPOSIBIICHUE YBAXKHUTEIBHOTO OTHOIICHHWS K JPYTMM YYallUMCS;, OIMCAHHE
COJICpKaHMS BBIMIOJHSACMBIX JICUCTBHH C IICJIBIO OPUEHTHPOBKHA B IMPEIMETHO-
NPAKTHYCCKOMN JACATCIHPHOCTH; YMCHHSI YUUTHIBATh Pa3HbIC MHCHUS U CTPEMHTHCS K

KOOpAWHAIIWUHN PA3JINYHBIX HOSI/IIII/Iﬁ B COTPYAHUYICCTBC,

O dbopmynupoBaTh COOCTBEHHOE MHEHHE U IO3UIMI0, apTyMEHTUPOBATh U
KOOPJMHUPOBATH €€ C MO3UIUSIMHU NMapTHEPOB B COTPYAHUUYECTBE MPU BHIPAOOTKE
0O0IIIero peleHusi B COBMECTHOU JesATEIbHOCTH;

O OCYIICCTBIIATH B3aUMHBIM KOHTpPOJIb M OKa3bIBaTb B COTPYAHHYCCTBC
H€O6XO,III/IMYIO B3aMMOIIOMOIIb,

O IUIAaHUPOBATh  OOIIME CHocoObl  paboOThI, OCYIIECTBIATH  KOHTPOJIb,
KOPPEKIIHIO, OLICHKY IeWCTBUI MapTHEPA, YMETh YOCKIaTh;

O UCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPEACTBA JJII OTOOpPaKEHHS CBOUX
YyBCTB, MBICIICH, MOTMBOB M TMOTPEOHOCTEH; OTOOpakaThb B peuyu (OIUcaHue,
OOBSICHEHHE) COJECpKAHUE COBEPIIAEMBIX JEUCTBUI, Kak B (opmMe TpOMKOM

COIMAJIM3UPOBAHHOM peuu, TaK U B (hopMe BHYTPEHHEH peun;

a pa3BUBaTh KOMMYHUKATUBHYK) KOMIIETCHIHIO, UCIOJIb3Ysl CPEACTBA YCTHOU
M THUCHhbMEHHOM KOMMYHHMKAIMM Tpu paboTe C TEeKCTaMu Y4YeOHHKA W
JOTIOJIHUTENbHOW JINTEPATYPOid, CIPABOYHBIMU TaOJIHIIAMU, IPOSIBISATh TOTOBHOCTh
K YBOKEHUIO MHOW TOYKW 3PEHHS TPU OOCYKICHUU PE3YIHTATOB BBIOJHECHHOU

paboTHI.

HpedMemele pe3yibmdamoal

O0yyarmuiicss HAy4YuTCs:

EIHpI/IMeHHTB OCHOBHBIC MCTOIbI IIO3HaHUA: Ha6J'HOI[eHI/IC,

HU3MCPCHHUC, OKCIICPUMCHT,



ONKCHIBATh CBOMCTBA TBEPABIX, KUAKUX, FA3000pa3HbIX BEIIECTB, BBIACIAS UX
CYILLECTBEHHbIE TPU3HAKH;

00 pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUS] MacChl BELLIECTB, aTOMHO-MOJIEKYJISIPHON
TEOpUHU;

pasiim4aTb XUMHUYCCKHUEC U (bI/ISI/I‘IeCKI/Ie SABJICHUA,

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIN;
Ocob6mtonars mpaBuia 6€30macHO padoThl MPU MPOBEACHUH OIBITOB;

Onosabs30BaThCs 1A0OPATOPHBIM 000PYIOBAaHUEM U NTOCYIOM;
nojayyaTb, coOUpaTb Ta3000pa3Hble  BELIECTBA M  paclo3HaBaTb  UX;

;
OxapakTepu3oBaTh (HU3NYECKUE W XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTUHEHUH,

OnpoBOAUTH OMBITHI, TMOATBEPKAAIOIINE XUMHYECKUE CBONCTBA M3YYEHHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

OpacKpbiBaTb CMBICI TIOHATHSL «PacTBOP», BBIUKMCISATH MAaCCOBYIO JIOJIO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE,

OTroTOBUTH PACTBOPHI C OMPEAECIEHHON MACCOBOM J10J1ei paCTBOPEHHOIO BEILIECTBRA;
OxapakTepu3oBaTh 3aBUCHUMOCTh (DU3WYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH,

OonpenensiTb BUJ XUMHUYECKONW CBSI3M B HEOPraHUYECKUX COCIMHCHUSX;
OpackpbiBaTb OCHOBHBIE MOJIOKEHUSI TEOPUU AJIECKTPOJUTHYECKOU THUCCOIUALINH,
COCTABJIATH YPABHEHUS AIICKTPOIUTHYECKON JUCCOUALMH KUCIIOT, IIEJI0YEN, COJIEN
U peaKkInii HOHHOTO OOMEHa;

OpackpeiBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX peaKIu,
ONPEJICIISITh OKUCIUTEIb U BOCCTAHOBUTEb,

OcocTaBiaATh  ypaBHEHHSI  OKHUCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIU;
Oua3eiBaTh (AKTOPHI, BIMSAIOMIME HA CKOPOCTh XHUMHUYCCKOM PCaKIIHM;
OxapakTepn30BaTh B3aUMOCBSI3b MEKIY COCTABOM, CTPOCHMEM W CBOMCTBAMH
HEMETaJIJIOB U METAJIJIOB;

OrpoBOAUTH OMBITHI IO MOJYYCHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB Pa3IMYHbBIX

BCIILIECTB;

O rpamoTHO oOpamiaThCs ¢ BEIIECTBAMU B TOBCEHEBHON JKU3HHU.



Oo0yuaromuiicst HOJYYUT BO3MOKHOCTH HAYYHTHCH:

- BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIOTE3bl 0 XUMHUYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE MX COCTaBa M CTPOEHHUS, HUX CIOCOOHOCTH BCTYNaTh B
XUMUYECKHUE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3TUYHbIX XUMUYECKUX PEAKIINA;
OxapakTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM, YCTAHABIUBATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKY JJAHHBIMU XapaKTePUCTUKAMU BEIIECTBA;
OcocTaBisiTh MOJICKYJISIPHBIE UM TIOJHBIE MOHHBIE YPaBHEHHS MO COKpaIIEHHBIM
MOHHBIM YPaBHCHUSIM;

OnporHo3upoBaTh CHOCOOHOCTh BEIIECTBA MPOSIBIATH OKHCIMUTEIbHBIC WU
BOCCTAHOBUTEIIbHBIC CBOMCTBA C Yy4€TOM CTENEHEH OKHUCJICHUS DJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTAB;

BBIIBUTATh M TMPOBEPATh OKCIIEPUMEHTAIBHO THUIIOTE3bl O pe3yJbTarax
BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB HA M3MEHEHHUE CKOPOCTH XUMHUUECKOU PEaKInH;
0 wucnonbs30BaTh NPUOOPETEHHBIE 3HAHUSA JUI  DKOJOTHYECKHUTPAMOTHOTO
MOBEJICHUS B OKPY KaOIIEH cpejie;

Oucrions3oBaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIICTCHIIMM TPU BBIMOJHEHUU
IIPOCKTOB W PEIICHUH y4eOHO-HCCIe0BATEIbCKUX 3a7jay M0 M3YYCHHUIO CBOWCTB,

cIoco0oB IMOJTYUCHUS U PACIIO3HABAHUA BCIICCTB,

0 00OBEKTHUBHO OIICHUBATH MH(GOPMAIIUIO O BEIIECTBAX W XUMUUYECKHUX TIpolieccax;
Ooco3HaBaTh 3HAYCHUE TEOPETHUYECKUX 3HAHUW MO XUMHUHU UL MPAKTHYECKOU

ACATCIIBHOCTH UYCJIIOBCKA,

O co3maBaTh MOJENHM M CXEMBI JJIsl PEIICHHs] YyYeOHBIX U MO3HABATEIbHBIX 3a/a4;
OnoHMMATh HEOOXOJUMOCTh COOJIOJCHUS TPEANHCAHUN, TMpeyiaraeMblX B

WHCTPYKIIUSIX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUU U JP.



2. COJAEPXAHMUE IPOI'PAMMDBI BHeypo4HOIi 1eATEJIbHOCTH
«XHUMMUS» naa 8-9 kiaaccon (68 yacoB) ¢

HCI0/1b30BaHHEM 000pyA0oBaHMs HU(PPOBOIi 1adopaTopun «Touka pocTa»

Pa3znen 1 Xumnueckas 1abopatopus(4 yaca)

[TpaBuia TeXHUKH OE30MACHOCTH TPH MPOBEICHUU WCCIICTOBAHUN, MEIUIIMHCKUE
anTeYKH TIePBOM TIOMOIIM B KaOWHETE XUMHUU. HHCTPpYKTaX TIO TEXHHUKE
0€e30I1aCHOCTH.

3HAKOMCTBO C JJa0OpaTOPHBIM 000PYIOBAaHHEM

XpaHeHI/Ie MaTCpHUaJIOB U pCAKTUBOB B XUMHUYECKON Ha60paTOpI/II/I

Pasjen 2. BemecTBa, koTOpbie Hac okpy:xaioT 24 yaca(9 Yacon) [IpocTeie
U CJIO’KHBIE BEIIECTBA. XMUMHUUECKUE AJICMEHTHI.

JlabopaTopusiii onbITNel. O3HaKOMJIEHHE C 00pa3liaMu MPOCTBIX U CIOKHBIX
BEIIIECTB.

CocrtaB atmocdepsl. Kucnoposa kak BaxKHEUIINNA KOMIIOHEHT aTMOC(EPHI.
JlaGopatopHubiii  onbITNe2«IlomyyeHne KuCIOpoJa U3 TMEPEKUCH BOJOPO/JA,
JI0Ka3aTENbCTBO €r0 HATUYUS.

Bona B mMacmrabe mraneTsl. @uU3nMYECKUe CBOMCTBA, MapaJOKChl BOJbI, CTPOCHUE
BoAbl. [lokazaTenu kayecTBa BoAwl. MccnemoBaHne BOAbI U3 Pa3HbIX UCTOUHHKOB
JlaGopaTopublii onbITNe3«OnpeaeneHre BOJAONPOBOIHON U JUCTHUIUIMPOBAHHOM
BOJABDY

JladopaTropHblii onbITNe4«OKpacka HUHANKATOPOB B HEUTPaJIbHOUN cpeae»

Pa3znen 3. SIBiienusi, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

UYucteie BemectBa u cMecu. Kiaccupuxamusi cmeced. CrocoObl pasaeneHus
CMeceid: JeWCTBHEe MAarHuTOM, OTCTaWBaHue, (UIBTPOBAHWE, BBITAPUBAHUE,
KPUCTAUIN3AHNS, TUCTUAIIIALUSA

IpakTuyeckas padora Nel «HucTeie BemecTBa 1 CMeCH»

IIpakTnyeckasi padbora Ne2 « O4MCTKA BOJBI M BO3AyXa OT TBEPABIX YACTHUI»
Pa3znen 4. OcHoBBI 3KCTIepUMEHTAJIBLHOM XUMHUK(19 yacoB)

IIpakTuyeckass padora Ne3 l3yyeHne CBOWMCTB BEHIECTB: HArPEBAHUE BOJBI,

HarpeBanue okcuaa kpemuus (IV).



IIpakTuuyeckas padora Ned«3mepeHne remnepaTypbl KUIIEHHS BOABI C TOMOILBIO
JNaTYMKA TEMIEPATYPBI U TEPMOMETPA»

IIpakTuyeckass padora NeS«Ompenenenue TeMmneparypbl KpUCTAJUIM3ALUN
BEILIECTBA»

Pu3nyuecKre U XUMUYECKHE SIBJIEHUA. BblieIeHre U MOTVIONIEHNE TEIIa — IPU3HAK
XUMHUYECKOU pEaKIUH.

IIpakTnuyeckas padora Ne6 «Dx30TepMuUecKas peakuusd)

IIpakTuyeckast padora Ne7 «DHAOTEPMUUECKAS PEAKLIHS
CKOpOCTh XUMHUECKUX peakinii. XUMMUYECKUe peBpanieHus. XUMUIECKUE

peakuuu. XHUMUYECKUE YpPpaBHCHUA. Beimonnenue TPCHUPOBOYHBIX ynpa)KHeHI/Iﬁ
I10 COCTABJICHHIO ypaBHeHI/Iﬁ XUMHYCCKHNX peaKL[Hﬁ. Tunel XUMHUUYECKUX peaKuHﬁ.

IpakTuyeckas padora Ne8» Tunbl XUMUUECKUX PEAKIIHII»

Pa3znen 5. OcuoBbl pacueTHoit xumMmuu(10 4yacoB)

Monbs — eMHMIIA KOIMYECTBa BeuiecTsa. MoisipHas macca. Beraucienus no
XUMHYECKUM ypaBHEHHSIM. 3aKOoH ABoraapo. MoJsipHbIii 00beM ra3oB.
OTtHocHTENbHAS INIOTHOCTH Ia30B. PenieHne SKCepuMEeHTaIbHbIX 3a1a4 110 TEME
«IIpakTHKyM I10 H3yYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COE€IMHEHUH »

Paznen 6. OcHoOBBI 3j1eKTpOIUTHYECKOH quccounanun(11 yacos)
IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX ITPUMECEN.
DNEKTPOIUTUYECKAs JUCCOLMAIINS — ITIaBHOE YCIOBHUE IPOTEKAHMSI PEaKIIUii B
pacTBopax. JNEKTPOIUTHUECKAS TUCCOIMAIINS KUCTIOT , IIEJI0YeH U COoei.
IIpakTHyeckas pabora Nel0 «INEKTPOIUTUYECKAS JTACCOLIALIIS
IIpakTuueckas padoraNell «CwibHbIC U C1a0bIE DIEKTPOIHUTHI
IIpakTuueckas padoraNel2» BiusiHue TemnepaTypbl Ha JUCCOLUALIUIO.
IIpakTuueckas padora Nel3 «BnusiHue KOHIEHTPALUK PacTBOPA Ha
JUCCOIAITIION

Pemenue SKCIICPUMCHTAJIbHBIX 3aaa4d 1o TEMC ((3J'I€KTpOJ'II/ITI/I‘—ICCKa$I

Auccomuanms.

Paznmen 7. IIpakTHKYM 110 U3Y4YE€HHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HeopraHuveckux coeauHeHuii.(11 yacoB) Okcuapl: Kaccudukams,

HOMEHKJIaTypa, CBOMCTBA, IOJyYCHUE, IPUMEHCHHUE.



JlabopatopHsliii onbIT NeS. HaOmroneHrne pacTBOPUMOCTH OKCHUIOB AJTFOMHHMS,
HAaTpus, KAJIbLUSA U MEJIA B BOJIE.

I'unpoxcunbl. OCHOBaHUS: KiIacCU(PUKALKA, HOMEHKIIATypa, TOJy4YEHHE.
IIpakTuuyeckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTuyeckass padora NelS «Peakums HedTpanmsauuu Bsanmozneinctsue
TUAPOKCHUIA HATPUS C COJISTHOM KUCIIOTON»

Amdorepnsbie okcubl 1 ruapokcubl. Kucnorsl. Coctas. Knaccudukanus.
Homenxkmnarypa. [lonyuenue kucimor. Xumudeckue

cBoiictBa kucioT JlaGopaTtopHblii onmbIT Ne6.

«BzauMopelicTBue MeTauioB (MarHus, IIMHKA,

&Kenesa, MeIM) C PaCTBOPaMU KUCIIOT.»

Comu. Knaccudukanus. Homenkmnatypa. CriocoOsl mosydenus cosieit. CBoiicTBa

coJiei



Y4eOHO-TEMATHYECKHUH TLIAH

Ne | Tema ypoka Kon-Bo ®opma 3anaTus | OCHOBHBIE yUEOHBIE JEUCTBUS YyUaLUXCS
1/ 4acoB
Pa3nen 1 Xumuueckas nadoparopusi(4 yaca)

1-2 | IIpaBuia TEXHUKH 2 becena, 3HaTh [paBUJia TEXHUKU 0€3011aCHOCTH IIPU
0€e30I1aCHOCTHA npu pacckas. IIPOBEACHUU HCCIIENOBAHUI. 3HATH COCTaB
MIPOBEICHUU Hucrpykraxk. MEIUIIMHCKOM alTeYKHu U YMETh OKa3aTh
HCCIeI0BaHUH, MEePBYIO MEIUIIMHCKYIO IIOMOIIIb
MEIUITUTHCKUE
anTEe4YKH NepBON
MTOMOIIIN B KaOWHETE
xumun. MHCTpyKTa)

0 TEXHUKE
0€30MacHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTh paboTaTh CO CIUPTOBKOW, BEcamH, ,
J1a00paTOPHBIM XUMHYECKOU MEpPHOU MOCYTI0H
o0opy10BaHHEM nabopaTtopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO ¢ | 3HATh KJIACCU(DUKAITUIO PEaKTUBOB 110 TPyIIIamMm
MaTepHaJoB U XUMHUYECKOU XpaHEHHsS M UX JICHCTBUE HA OPTaHU3M.
pPEaKkTHBOB B nabopatopueii. | [IpaBuiIbHO OPOPMIIATH XUMUYECKHIA
XUMHYECKOU becena JKCIIEPUMEHT
nabopaTopuu

Pa3nen 2. BemecTBa, koTOpbie Hac okpy:kaT 24 yaca(9 Yacon)

5-6 | Ilpocteie u cnoxHBIE | 2 Jlexumst JlomKHBI 3HATH: ONPEIETICHUE aTOMA, POCTOTO
BEII[ECTBA. JlaGopaTtopHast | M CIIOKHOTO BEHIECTBA, OTJMYUE CMECU U
XuUMUUecKue paGora Ne 1 CJIOHOTO BellecTBa J{oJKHBI yMETh:
reMeHThL. JI/O Nel. pa3ryaTh MPOCTHIE U CIIOKHBIE BEIIECTBRA,
O3HAKOMIICHHE C CMECH U CIIOKHBIE BEIIECTBA
oOpa3amu IpoCThIX
U CIIO’KHBIX BEILIECTB.

7 CocraB atMocdepsl. 1 Cemunap. 3HaTh 00BEMHYIO JIOJIIO0 COCTABHBIX YacTel
Kucnopon kak BO3/yXa
BaKHEHUIIIMI
KOMIIOHEHT
aTMocCQephl.

8 JlaboparopHas padota | 1 JL/p. DKCIePUMEHTAIILHO ONPECIUTh COACPKaHue

Ne 2 «Ilomydyenue
KHCIIOpOJa U3
NIEPEKUCH BOJOPOJa,
JIOKa3aTeNIbCTBO €T0
HaIAYMS».

KHCJIOpOoaa




BEILIECTB: HArPEBaHUE
BOJIbl, HArPEBAHUE
okcuna kpemaus(IV).

9 Bopas maciirabe 1 Kpyraslii cron | YMeHue xapakTepu3oBaTh CBOMCTBAa BOJbI
TJIaHCTBL. (XuMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
q)mvﬂquKHe HEOPraHMYeCKUX BEIIECTB),

CBOMCTBA, NapaI0KChI
BO/Ibl, CTPOCHHE
BO/JIbI

10- | Iloka3arenu kauectBa | 4 JlaboparopHass | YMeHue XapakTepu3oBaTb CBOMCTBA BO/IbI

13 | BOIBL pabora (XMMHMYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HccnenoBanue Boibl HEOpPraHUYECKUX BEIECTB),

U3 pa3HbIX
HCTOYHHUKOB
JlaboparopHas
pabota Ne3
«Omnpenenenue
BOJIOIIPOBOJHON H
JTUCTAUTMPOBAHHOM
BOJIbI» JIaGoparopHas
pabota Ne4 «Okpacka
UHIUKAaTOPOB B
HEUTpAIbHOU Cpeie»
Pa3nen 3. SIBjienusi, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

14 | Yucrele BemecTa u 1 Jlexuus. CdopmupoBaTh NOHATHUS O YHUCTOM BEILECTBE U
CMCECH. CMECH BELIECTB
Knaccuduxarus
cMecen.

15 | CnocoOsl paznenenus | 1 OOGcyxnaenue, | YMeTh XapaKTepHU30BaTh CYIITHOCTh MTOHITHIA
cMece: nercTBre «MO3TOBOH YHCTBIE BEIIECTBA U CMECH U CIIOCOOBI
MarHuTOM, HITYPMY. paszeneHus cmecen
OTCTalBaHUE,

(bunbTpOBaHUE,
BbIIIApUBaHHUE,
KpUCTAJUIN3ALIN,
JUCTUILIISIHSL.

16 | IlpakTuueckas 1 [IpakTrueckas | 3akpenuTh MOHITHS O YHUCTOM BELIECTBE U
pabota Nel «Huctsie pabota CMECH BEILIECTB
BEIIECTBA U CMECH

17 | IlpakTuueckas 1 [IpakTrueckas | 3aKpenmuTh 3HAHUS O METOJaX OYHCTKH BEIIECTB
pabota Ne2 « ouncTka pabota OT TBEP/bIX YaCTHUI]

BOJIbI U BO3/yXa OT
TBEPJIBIX YACTULD»
Paznen 4. OcHoBbI 3kcniepuMeHTaIbHOI xuMuu(19 yacos)

18 | llpaxTnueckas 1 [IpakTnueckas
pabora Ne3 pabora Hcnons3oBanue MIPAKTUYECKUX u
N3yuenue cBOMCTB

1a00paTOPHBIX pador, HECJIOKHBIX

OKCIICPUMCHTOB JJIsL J0Ka3aTCJIbCTBa




19 | IIpakThueckas IIpakTyeckast | BbIABUIa€MBIX IPEIIIOJIOKEHUN; OIIUCAHUE
pabota pabota pPE3YIIbTaTOB ATHX paboT
Ne4«3mepenune
TeMIIepaTypbl
KHUIICHUS BOJIBI C
MIOMOIIIBIO AAaTYHUKA
TEeMIIepaTyphl U
TEPMOMETpa

20 | IIpaxtuueckas [paktnueckas | Mcmonp3oBaHue MpakTUYECKUX paboOT uist
pabora pabota MO3HAHUS OKPY)KAIOILIEr0 MUPA Pa3IUYHbIX
Ne5«Onpenenenue MeTOJI0B (HaOI0IeHNEe, U3MEPEHUE, OIIBIT,
TeMIepaTypbl SKCIIEPUMEHT, MOJICTTUPOBAHUE U JIP.)
KpHUCTAJUIN3aLUI
BEIIECTBA»

21 dusnueckne U Jlexmms ITo3HAaKOMHUTEBCS ¢ BaXKHEHUIITUMH XHUM.
XUMUYICCKHUC MOHATUAMU: (PU3UUECKUE U XUMUYECKHE
siBIieHus. Beinenenne SIBJICHUS, XUMHUYECKasA peaK Ui, yMEHUE
U TIOTJIOICHUE TCILIa OTJINYATh XUMUYECKUE PEAKIIUU OT
— IIpU3HAK buznyecKkux sABIECHUN
XUMHYECKOU
peaxiuu

22 | Ilpaktnueckas [Ipaktnueckass | Mcnonb3oBanue MPAKTUYECKUX u
pabota Ne6 pabora 1a00paTOPHBIX paoor, HECJIOKHBIX
«QK30TEepMUUECKas SKCIIEPUMEHTOB Ul JI0Ka3aTelbCTBA
peakuus» BBIJIBUTAEMBbIX MPEAIOIO0KEHUIN; OIMCAHNE

23 | [Ipakruueckas TIpaxTHueckass | PE3Y/IBTATOB OTHX PadoT
pabora No7 pabota
«QHJIOTEpMHUYECKAs
peakuus»

24- | Ckopoctb KonnektuBHast | 3HaTh OnpeiesieHue CKOPOCTH XUMHUUYECKOM

25 | XUMHYECKUX pabota peakuu U e€ 3aBUCHUMOCTb OT YCJIOBHMA
peakuui npoTekaHus peakiuu. [lonumare 3HaueHue

TEPMHUHOB «KaTajJu3aTop», «HUHTUOUTODPY,
«pepMeHTBI».

26- | Xumuueckue KonnektuBHas | Ymenue XapaKTepU30BaTh OCHOBHBIE

27 | mpeBpalICHHUS. pabota MOJIOKEHUS ATOMHO -MOJIEKYJISIPHOTO YUYEHHS,
XUMHUYECKUE MIOHUMATh €ro 3HaYeHUE
peaKLnu.

28- | Xumuueckue KonnexktuBHas | YMeHUE COCTABISITh YPaBHEHUS XUM. PEAKIIUM.

31 | ypaBHeHus. paboTta
BrimosHenue
TPEHUPOBOYHBIX
YIIPaXHEHUH 110
COCTaBJICHUIO
YPaBHEHUHU
XUMHYECKUX

peaxuin




32- | Tumnel XUMHUYECKUX 4 YMeHue onpeaesTh peareHThl U IPOLYKThI

35 | peaxuuii peaKiyu; paccTaBisATh K03()HUITUEHTHI B

36 | Ilpakrtudeckas 1 IMpakTryeckass | ypaBHEHHUSAX PeaklMii HA OCHOBE 3aKOHA
pabota Ne8» Turibt pabota COXPAaHEHUS MACChI BEIECTB
XAMUYECKIX
peaxkuuin»

Pa3nen 5. OcHoBbl pacuerHoi xumun(10 yacon)

37- | Mons — enununa | 2 Pemenne YMeHue BbIUMCIATh: KOJIMYECTBO BEIIECTBA

38 | xonmuecTBa 3a1a4 WJIM MACCy 110 KOJMYECTBY BEIIECTBA WM
BelecTBa. MoJsipHast Macce peareHTOB UK MPOIYKTOB PEAKIIUU
Macca.

39- | Borunucnenus no 4 YMeHHE BBIYMCITH MOJISIPHYIO Maccy II0

42 | XUMUYECKUM dbopmyre coeIMHEHUS, KOJTMYECTBO BEIIECTRA,
YpaBHEHUSIM. 00bEM WJIM MACCy MO KOJMYECTBY BEIIECTBA,

00bEMY MJTH Macce peareHTOB WM TTPOIYKTOB
peakuuu

43- | 3akoH ABorajapo. 2 YMeHMe BEIUUCIIATE: KOJIMYECTBO BEIIECTBA,

44 | MomsipHblii 06beM 00BEM MM MACCy IO KOJMYECTBY BEIECTBA,
rasos. 00bEMY HJIM Macce peareHTOB M MPOIYKTOB
OTtHOCHTENBHAS peaknun; (HaxoIuTh 00BEM Ta3a 1o
IHIOTHOCTR T ES05: M3BECTHOMY KOJIMYECTBY BellecTBa (U

MIPOU3BOIUTH OOpPATHBIC BHIYUCIICHUS))

45- | Pemenue 2 Pemenne VYMenue:  xapakTepu3oBaTh  XHUMHYECKHUE

46 | SKCIEpUMEHTATbHBIX 3a/a4y CBOMCTBa OCHOBHBIX KJIaCCOB HEOPraHMYECKUX
3a/1a4 1o Teme BEUIECTB;  OMpEAesATh  NPUHAAIC)KHOCTh
«[IpakTukym no BEIIECTB K OnpefieIeHHOMY  KJaccy
M3Y4YEHUIO CBOMCTB COCTMHEHUH COCTaBJISITh bopmyIbl
BEIECTB OCHOBHBIX HEOPraHMYECKUX COCAUHEHHH  H3YYEHHBIX
KJIaCCOB KJIaCCOB
HEOPraHUYeCKUX
COECIUHEHUHN »

Pa3nen 6. OcHOBBI JIeKTpOIUTHYecKOM quccomnanuu(11 yacon)

47 | IlpakTrueckas 1 [Ipaktrueckas | McciaenoBars eKTpOIPOBOIHOCT BOJBI B
pabora N9 pabota 3aBHCHMOCTH OT CII0co0a €€ OUnCTKU
«OuncTKa BOJBI OT
PacTBOPUMBIX
MPUMECEN

48 | Dnekrpoautuueckas | 1 Jlexumst 3HaTh ONPEACIICHUS OHATUN «IJICKTPOIUT,
JUCCOLIMAIUS — «HEDJIEKTPOJIUTY, «ONEKTPOIIUTHYECKAs
TJIaBHOE yCIIOBHE JUCCOLIAALUS

MPOTEKaHMsI peaKIfii
B pacTBOpax.




49 | DnexTpoauTHYeCKas «Mo3rosoit 3HaTh ONpECIICHUS TOHATUN «KUCIOTaY,
JMCCOLMALIUS KUCIIOT, HITYpM», «OCHOBAHHEY, «COJIb» C TOUKU 3PEHUS TEOPUU
IIEJIOYEH U COJIEH. O6cyxeHne ANEKTPOIUTUYECKON AUCCOLMALINU. Y METh

00BSCHATH OOIINE CBONCTBA KUCIOTHBIX H
HICJIOYHBIX PACTBOPOB HAJTMYNEM B HIX HOHOB
BOJIOpPOJia Y TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAK)XXE COCTABIIATh
YpaBHEHUSI IEKTPOJUTUYECKON AUCCOLUAIINN
KHCIIOT, OCHOBAHHH 1 COJICH.

50 | Ilpakruueckas [paktuueckas | IIpousutrocTprpoBaTh IKCIEPUMEHTOM
pabora NelO pabora KJIaCCU(PUKAINIO BEILIECTB HA AIEKTPOJIUTHI U
«ONeKTPOIUTHYECKAS HEDJIEKTPOJIUTHI
JIMICCOLIMALINS

51 | IIpaxruueckas 3aKpenuTh MOHATHUS «CHIIBHBIN» U «CI1a0bIN»
paboraNel 1 3JIEKTPOJIUT.

«CuinpHble U cnadble
AIIEKTPOIUTHI»

52 | IIpaktuueckas HMeTs npeacTaBieHue O pou TEMIIEPATYPhI B
paboTtaNel2y 3JIEKTPOJIUTHYECKON JUCCOLIMALINHI
Bausaue
TEeMIIepaTyphl Ha
JICCOLIALIAIO»

53 | Ilpakrrueckas [Ipaktnyeckas | MmeTs mpencraBiieHHe O BIUSIHAN
pabota Nel3 pabora KOHIIEHTPALIMX PacTBOPA MIEKTPOIUTA HA €TO
«Bnusuue ANEKTPOIUTUYECKYIO TUCCOLIUALIUIO
KOHIICHTpalluu
pacTtBopa Ha
JIMCCOLIUALIUION

54- | Pemenne Pemenue YMeTh OCYIIECTBIIATh XUMHUYECKUE OTIBITHI Ha

57 | SKCTIepUMEHTATbHBIX 3a1a4 3HaHHE KaYECTBEHHBIX PEaKIUil; COCTABIATh
3a/1a4 1o Teme MOJIHBIE U COKpalIEHHbIE HOHHBIE YPAaBHEHUS
«ONeKTPOIUTHYECKAS HEOoOpaTUMBIX PEaKIUil U pa3bsICHATH UX
JICCOIHALIUS CYIIHOCTh. XapaKTepU30BaTh YCIOBHSI TCUCHHS

peaxiuii, HAyIuX 10 KOHIIA, B PaCTBOPax
3JICKTPOJIUTOB

Pa3nen 7. [IpakTHKYM 10 U3y4YE€HHUIO CBOICTB BellIeCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHX
coequHenuii(11 yacon)




58- | Okcumpr: Kpyribiii cton, | YMeHue Ha3bIBaTh COCAMHEHUS U3Y4E€HHbIX

59 | wiaccudukarys, Tp. KJIACCOB (OKCHUJIOB); OTPEIEIISTh
HOMEHKIIATypa, MPUHAJIEKHOCTH BEIIECTB K ONPEACIICHHOMY
CBOICTBA, KJ1acCy COETMHEHUH (OKcuaam);

ToJTyueHHe, XapaKTEPU30BaTh XUMUYECKHUE CBOMCTBA
MpUMeHeHe. OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB
JTaGopaTOpHEE OMBIT (okcuIoB); COCTABIATH (bopmyIbl
NeS.  Habumionenue HEOPraHUYECKUX COCTMHEHUN U3YUEHHBIX
PACTBOPUMOCTH KJIaCCOB (OKCHUIOB)

OKCHUJIOB aJTFOMUHUS,

HaTpusi, Kajabllusi W

Me€JIU B BOJIE.

60 | I'mapokcumpl. Jlekmus YMeHue Ha3bIBaTh COCTMHEHUS N3YYEHHBIX
OcHoBaHus: KJIaCCOB (OCHOBAHUM), OIIPEEINATh
Knaccudukanmsi, MPUHAJICKHOCTH BEIIECTB K OMPEACTICHHOMY
HOMEHKJIaTypa, KJIACCy COETMHEHHH (OCHOBAHUSAM)
MOJTyYCHHUE.

61 | IIpaxTuueckas [Ipaktnueckas | ChopmupoBarh npencraBieHue o PH kak o
pabota Nel4 « pabora XapaKTEPUCTHKE CPe]

Onpenenenne PH
pacTBOpOB»

62 | Ilpakrrueckas N3yuuth CyniHOCTh peaKkMy HEUTpaTU3aluu
paborta Nel5
«Peaxmus
HEUTpaIu3auu
Bsaumoneiicteue
TUAPOKCHUIA HATPHS C
COJISTHOM KUCJIOTOM

63 | AmdoTepHbIE OKCHIBI Hoxnazsl YMeHue  xapaktepu3zoBaTb — XUMHYECKHUE
U TUJPOKCHIBI. CBOMCTBa OCHOBHBIX KJIAaCCOB HEOPTraHUUYECKUX

coenuHeHU (aMpOTEpHBIX HEOPraHUYECKUX
COCTMHEHU)

64 | Kucnotel. Cocras. KonnexktuBHas | YMeHue Ha3bIBaTh COCUHEHUS U3YYEHHBIX
Kiaccuduxarms. pabota KJIaCCOB (KHCIIOT); OTIPEAETSATh
Howmenknatypa. MPUHAIJIEKHOCTh BEIIECTB K OIIPEACICHHOMY
[Tosryuenue KUCIoT. KJIaCCy CO€TMHEHHH (KHCIIOT); yMEHUE

COCTaBIATH (POPMYIIBI HEOPraHUIECKUX
COEIMHEHUN U3yYEHHBIX KJIACCOB

65 | Xumuueckue KonnexktuBHass | YMEHHE COCTABIISITh YPABHEHUSI XUMHUECKUX

CBOMCTBA KHCIIOT pabota peakuMii, XapaKTepU3yIIUX XUMHUYECKHUE

JIaGopaTOopHBIi OmbIT
Neb6.
BzaumogetictBue
METaJJIOB (MarHusi,
LIMHKA, ’KeJie3a, MeJIn)
C pacTBOpamH KHUCIIOT

CBOICTBA KHCJIIOT, YMCHHUC PacCIlO3HABATH
OIIBITHBIM ITYTEM pPAaCTBOPBI KUCJIOT U 1enoven




66 | Commu. KomnektuBHas | YMeHUE COCTaBIATH (OPMYJIBI
Knaccuduxanmus. pabora HEOPraHMYECKUX COCAMHECHUN U3YUYECHHBIX
Howmenknarypa. KJIacCOB (coJiel); yMEHHE Ha3bIBATh
CriocoOb!I moTy4eHUs COCIMHEHUS U3YUYECHHBIX KJIacCOB (CoJiei);
coyei OTIpE/ICISITh MPUHAIC)KHOCTD BEIIECTB K

OTpeIeTICHHOMY KJIACCy COCTMHEHH (COoJeit);
YMEHHE COCTABIATH (POPMYJIbl HEOPTaHMUECKHIX
COCMHEHU I

67 | CaoiicTBa couneit KomnektuBHass | YMeHue XapakTepu3oBaTh CBOWCTBA

pabora M3yUYCHHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB

(comeit); yMEeHHE COCTaBJISITH  ypaBHEHUS
XAMHWYECKAX  PEaKIHid, XapaKTepU3YIONIUX
XUMHYECKHE CBOMCTBA COJIEH

68 | Ypok o0oOrieHue IlonBenenue UTOroB
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