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AHHOTAILIMSA K PABOUYEN NIPOTPAMME

Ha ©0a3e menTpa 00pa3oBaHHs €CTECTBEHHO-HAYYHONW H TEXHOJIOTHYECKOM
HampaBieHHOCTH «Touka pocTa» oOecreuyuBaeTcs peanu3aius o0pa30BaTeIbHBIX
porpamMmm €CTECTBCHHOHAYYHOU 51 TEXHOJIOTUYECKON HaIPABJIECHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBMM C TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe
00pa3oBaHus U ¢ yUETOM peKoMeHaauui PenepasbHOro oneparopa y4eOHoro npeamera
«XUMUD.

PaGouass mporpamma pazpaborana Ha ocHoBe PI'OC BTOpPOro mMNOKOJICHMUS,
IPUMEPHOU IPOrpaMMBbl OCHOBHOT'O 00111ero 00pa3oBaHus 10 XuMuu (6a30BbIl YPOBEHbD)
n astopckod mnporpammel I'.E. Pymsutuc, ®.I'. ®enpaman (I'.E. Pynsutuc, @.I.
@®enpaMan mporpamMma kypca xumuu g 8-9 kiaccoB  001ieoOpa3zoBaTEIbHBIX

yupexaenuit U: [Ipocsemenne,2015r).
1. MECTO YYEBHOI'O ITIPEJIMETA

@®enepanbHblii 0a3uCHBIA y4eOHBIM IJIaH JJIs1 0Opa30BaTENIbHBIX YUPEKIACHHM
Poccuiickoit denepaniuu OTBOJUT Ha dTarie OCHOBHOTO 0011iero oopasoanust 140 yacon
JUTsE 00S3aTENIBHOTO M3YyYeHHsT 00pa3oBarenbHON obnactu «XuMus». B Tom uncne B 8
kiacce — 70 yacoB, U3 pacuera 2 yaca B HeAent0, B 9 kimacce — 70 yacoB, Toke 2 yaca B
Henento. JlaHHash mporpaMma  KOHKPETH3MPYET COAEp>KaHUE CTaHaapra, JaéT
pacrpe/esieHie yueOHbIX YacoB M0 pa3jielaM Kypca, MOCIeI0BaTeIbHOCTh U3YUCHHUS TEM
U pa3fejoB C Y4ETOM MEXKMIPEAMETHBIX M TMPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO

MpoIiecca, BO3PACTHBIX OCOOCHHOCTEN ydaIuxcsl.
2. HEJIU U 3AJAYHN U3YUYEHUSA YYEBHOI'O ITPEJIMETA

HGHI/I HN3Y4YCHUA XMMHWH.

" OCBOEHHE BaXKHEHIIHMX 3HAHMH 00 OCHOBHBIX IMOHSITHSAX M 3aKOHAX XUMHU,

XUMHUUYECKOM CUMBOJIUKE;



OBJIAJICHUE YMEHUSIMU HAOII0JaTh XUMUYECKUE SIBJICHUSI, IPOBOAUTH XUMUYECKHI
HKCIIEPUMEHT, IPOU3BOIUTEH PacueThl HA OCHOBE XMMHUYECKHUX (DOPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

pa3BUTHE IIO3HABATENIBHBIX HWHTEPECOB M HMHTEIUIEKTYaJIbHBIX CHOCOOHOCTEH B
IpoLecce NPOBEIEHUS  XMUMHYECKOTO  OKCIEPUMEHTA, CaMOCTOATEIBHOIO
NpuOOpeTeHUs] 3HAaHMM B COOTBETCTBUM C BO3HHUKAIOUMMH KHU3HEHHBIMU
MOTPEOHOCTSIMU;

BOCIIUTAHWE OTHOIICHHS K XHMHH KaK K OJHOMY U3 (yHIaMEHTAJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUA U JIEMEHTY OOIIEYEI0BEUECKOU KYIbTYPHI;
NPUMEHEHUE TOJYYEHHBIX 3HAHUN M yMEHUH s 0€30MacHOr0 HMCIOIb30BaHMS
BEILIECTB U MAaTEPHUAJIOB B OBITY, CEJIbCKOM X035MCTBE U Ha MPOU3BOJICTBE, PELLICHNUS
MPAaKTUYECKUX 3a/7ad B IIOBCEIHEBHOW JKWU3HH, NPEIYNPEKICHUS SBICHUM,

HaHOCAIIHUX BPCA 3J0POBBIO UCIIOBCKA U OKpY)KaIOHIGﬁ cpeac.

3ajauu:

1.
2.
3.

CdopmupoBaTh 3HaHNE OCHOBHBIX TOHSATUN U 3aKOHOB XMMUU;
BocnuteiBath 00111€4€10BEYECKYIO KYIBTYPY;

VYuuTh HaOII0JaTh, NPUMEHSTH MMOJTYYEHHBIE 3HAHUS HAa MMPAKTHKE.
3. CTPYKTYPA YUYEBHOI'O IIPEJIMETA

[TepBoHavabHBIC XUMUUYECKUE TTOHSITHUS

Kucnopoa. Bogopon

Bopa. PactBopsl

OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCAUHEHUN

Ctpoenue aroma. [leprogndeckuii 3aKOH U IEPUOJAYECKAS] CUCTEMA XUMUYECKUX
aneMeHToB /.M. Menaeneena

CrpoeHue BenecTB. XUMHYECKasl CBS3b

XUMHYECKUE PEAKIIUU

Hemeramnsl IV — VI rpynn u ux coenuHeHus

Mertaibl 1 UX COETUHEHUS

HepBOHa‘-IaHBHI)IC CBCIACHUA 06 OpPraHUYCCKHX BCHICCTBAX
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4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'NN

Peanuszanus nanHOM mporpaMMbl pacCuuTaHa Ha MCTOJIb30BAHUE TPAJUIIMOHHBIX
TEXHOJIOTHM, a TakXKe METOJIOB COBPEMEHHBIX 00pa30BaTeIbHBIX TexHONOrui. Ilpum
MPOBEJCHIUN YPOKOB HCIONB3YIOTCS cienyromme (opMbl paboOThl: JeKIus, Oecena,
pacckas, HHCTPYKTaX, JEMOHCTpaLus, YIIpa)KHEHNUs, pelIeHe 3a/1a4, padoTa ¢ KHUTOM.

Meronapl, TpUMEHSEMbIE MNPU HU3YYEHUH XUMHUHU: MPOOJEMHBIN, MNPOEKTHBIN,
pa3BuBaroliee 00ydeHHe, HH(OPMALMOHHO-KOMMYHHUKATUBHBIE, OOBSICHUTEIBHO-
WUTIOCTPaTUBHBIN, pEPOAYKTUBHBIN, YaCTUYHO-TIOMCKOBBIH, HCCIIEI0BATEIbCKUA.

B peanuzanuu naHHOM MPOrpaMMBI HCTIONB3YIOTCS CIEAYIOIINE CPEICTBRA:

* obopynoBanue LeHTpa «Touka pocTa»

*  y4yeOHO-1abopaTopHOE 000PYTOBAHUE;

"  y4yeOHO-NPOU3BOJCTBEHHOE 000PYI0BAHHUE;
"  JUJAKTUYeCKas TEXHUKA;

*  yqeOHO-HATJISIHbBIE TOCOOHS,

"  TCXHHYCCKHC CPEACTBa O6y‘{eHI/IH N aBTOMATU3HUPOBAHHBIC CUCTCMbI 06Y‘ICHI/IH.

5. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA

JIMYHOCTHBIE Pe3yJIbTAThI
Obyuarowuiica noayyum B03MONCHOCMb OISl (QOPMUPOBAHUSL  CLEOVIOUUX
auyHocmuuix YVJI:
"  ompenesieHre MOTUBAIIUU U3YUYCHHS y4eOHOr0 MaTepuaa;

®  OIECHUBaHUE YCBanBacMoOro y‘—IC6HOFO Marcpualia, HCXoad N3 CONUAJIbHBIX U

JIMYHOCTHBIX L[CHHOCTGIZ;

"  [OBBIIIEHUE CBOETO 06paSOBaTeHBHOFO YPOBH: U YPOBHA T'OTOBHOCTH K U3YUCHHIO

OCHOBHBIX HCTOPHYCCKHUX CO6BITPII>1, CBA3AHHBIX C pa3BUTUCM XUMHHU U O6H_ICCTBa;
® 3HaHWE IIpaBrJI IIOBCACHU B LIpG3BI>I‘-IELI\/IIHI:JX CUTYyalUsiIX,

®  OLEHHBaHUE COHI/IaJIbHOI\/II 3HAaYUMOCTH HpO(i)GCCI/Iﬁ, CBJ3aHHBIX C XI/IMI/Ieﬁ;



BJIAICHUEC IIpaBUJIaMU 0e3011acHOro O6paHleHI/I$I C XUMHWYCCKHMMH BCIICCTBAMHU H

000pyI0BaHUEM, TTPOSBIICHUE SKOJIOTUUECKON KYIbTYpPHI.

MeTanpeameTHbie pe3yJbTaThl

PervinarusBHabie

Obyuarowuiicas noayyum 603MONCHOCMb OISl (QOPMUPOBAHUSL  CLEOVIOUWUX

peayaamusnvlx YV/I:

LenenojgaraHue, BKJIOYas TIOCTAaHOBKY HOBBIX —IIejiel, mpeoOpa3oBaHue
MPAKTUYECKOM 3a/1a4¥ B IMO3HABATEIBHYIO, CAMOCTOSITEJIBHBIN aHAIU3 YCJIOBUU
JOCTUKEHHUS 1IeJIM Ha OCHOBE Yy4Y€Ta BBIJICIICHHBIX YUYUTEIIEM OPUEHTUPOB
JeHCTBUS B HOBOM Y4eOHOM MaTepuale;

IJITAHUPOBAHUE MYTU JOCTHKEHUS LIEIIeH;

YCTAHOBJICHHUE IIEJIEBBIX MPUOPUTETOB, BBIJACICHUE AIBTEPHATHBHBIX CIIOCOOOB
JOCTUKEHUS 11eJIU U BBIOOp Hamboiee 3pheKTUBHOTO CrIoco0a;

YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABJISITH UM;

yMEHHE NMPUHUMATh PEIICHHS B TIPOOJIEMHON CUTYyaIUH;

IIOCTAaHOBKA Y4YeOHBIX 3aJlady, COCTAaBJICHHE IIJJaHa W IIOCJICIOBATEIHLHOCTH
JIEHCTBUI;

opraHu3alys padodero MecTa Py BHIMOJHEHUH XUMHUECKOTO IKCIICPUMEHTA;
IIPOTHO3UPOBAHUE PE3YIbTATOB O0yUCHUS, OIICHHBAaHNWE YCBOSHHOIO MaTepuala,
OIIEHKAa KauyeCTBa W YPOBHS MOJIYYEHHBIX 3HAHUM, KOPPEKIUs TUlaHa U crocoda
JIEUCTBUS MPU HEOOXOUMOCTH.

Ilo3HaBaTenbHEIE

Obyuarowuiicss NOAYYUmM  B803MOICHOCMb 0N (POPMUPOBAHUS  CAEOYIOUJUX

nosnasamenvholx YV/I:

TIOWCK U BBIJICTICHHE HHPOPMAITUH;

aHaJiu3 YCIIOBUM U TpeOOBaHUM 3a/1auu, BBIOOP, COMOCTABICHNE U 00OOCHOBAHUE
croco0a peleHus 3a/1auu;

BbIOOp Hambosee 3PPEKTUBHBIX CIIOCOOOB PEIICHHUs 3a7aud B 3aBUCHUMOCTH OT

KOHKPETHBIX YCIIOBHUIA;



" BbIIBWKEHHE M 000CHOBAHKE THITOTE3bI, BEIOOP criocoba e€ MpoBepKu;

"  CaMOCTOSTENbHOE CO3JJaHME AITOPUTMA AESITEIbHOCTH IPH PELIeHUH IMpodiieM
TBOPYECKOI'O M IOMCKOBOI'O XapaKTepa,

" yYMEHHS XapaKTepU30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM;

"  OMNHCHIBAaHUE CBOWCTB: TBEPABIX, KUIKUX, Ta3000pa3HBIX BEUIECTB, BBIACICHUE UX
CYLIECTBEHHBIX MPU3HAKOB;

"  p300pa)kKeHUE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUUYECKUX (POpMYT U
CYLIHOCTU XUMHUYECKUX PEaKLUUi C MOMOIIBI0O XUMUUECKUX YPAaBHEHUI;

" [poBeleHUE HAOIIOACHUH), ONTUCAaHNE IPU3HAKOB U YCIOBHUM TEUEHUS XUMUYECKUX
peaxiuii, BBIMOJIHEHNE XUMUUECKOTO IKCIIEPUMEHTa, BEIBOJBI HA OCHOBE aHAIN3a
HAOMIOACHUN 3a HSKCHEPUMEHTOM, pELICHHE 33a/1ay, MOJYyYeHHE XUMHUYECKOM
nH(GOPMaIIUY U3 Pa3IMYHBIX HICTOYHHUKOB,

" yMEHHE OpraHU30BBIBATH UCCIIEIOBAHUE C IIEJIbIO IPOBEPKU TUIIOTES;

" yMEHHeE Je1aTh YMO3AKIIOUEHUs (MHIyKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBI;

" yMeHHE OOBEKTHBHO OIICHMBATh MH()OPMALNIO O BEHIECTBAX U XUMUUYECKUX
npoueccax, KpUTHYECKH OTHOCUTBCS K TMICEBIOHAYYHOU MH(OpMaLIUK.

KoMMyHUKAaTHBHEBIE

Obyuarowuiics NoOayuum B03MONICHOCMb Ol (POPMUPOBAHUS  CAEOYIOUJUX
KomMmyHukamugnvix YVJ/I:

" [OJJHO€ U TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBHH C 3aJladyaMu |
YCIIOBUSIMU KOMMYHUKAIIHH,

®  QICKBaTHOEC MCIIOJIb30BAHUE PEUEBBIX CPEJACTB IS Y4acTHSl B JTUCKYCCHUU U
apryMEHTAIlMU CBOCH MO3HIINK, YMEHUE TIPEICTABIIATh KOHKPETHOE COJIEPIKaHHE C
COOOIICHNEM €ro B THUCHMEHHOW W YCTHOW (opme, ompeiesieHne CrocoOoB
B3aMMOJICUCTBHS, COTPYTHUYECTBO B TIOMCKE U cOOpe MHPOPMAIIHH;

" omnpeneneHue crnocoOOB B3aUMOJICHCTBUS, COTPYAHMUYECTBO B MOUCKE M cOOpe
uH(popManMKu, ydacTue B Juajore, IUIAaHUPOBaHUE OOIIUX CIIOCOOOB PabOTHI,

IMPOABJICHUC YBAXKUTCIBHOTO OTHOIICHUA K JIPYTUM YUAIITUMCA,



" ONHUCAHHME COJEP>KAHMS BBIMOJIHAEMBIX ICHCTBUN C I€JIbI0 OPUEHTUPOBKHU B
PEeIMETHO-TIPAKTUYECKOM NeSITeIbHOCTH;

® yMEHHsI YUYUTHIBATh Pa3Hble MHEHUSI U CTPEMUTHCS K KOOPJIMHALMUU PA3THUUYHBIX
MO3UINI B COTPYAHUYECTBE;

" ¢dopMynupoBaTh COOCTBEHHOEC MHEHHE W TIO3UIMIO, apTyMEHTHPOBAaTH U
KOOPJIMHHUPOBATH €€ C MO3ULUAMU MapTHEPOB B COTPYTHUYECTBE MPHU BHIpAOOTKE
0011Iero pemieHusi B COBMECTHOM J1eITeIbHOCTH;

" OCYLIECTBJISITh B3aUMHBIH KOHTPOJb M OKa3blBaTb B  COTPYJHUYECTBE
HEOOXOJIMMYIO B3aMMOIIOMOIIIb;

" [IaHUPOBaATh OOLIME CHOCOObI PabOTHI; OCYHIECTBIISATH KOHTPOJb, KOPPEKIHUIO,
OLICHKY JIEMCTBUI MapTHEPA, YMETh YOEXK/1aTh;

"  HCIIOJIB30BATh aJIEKBATHBIE S3bIKOBBIE CPEACTBA JIJIsl OTOOPAXKEHHsI CBOUX UYBCTB,
MBICJIEH, MOTUBOB M MOTPEOHOCTEHN; 0TOOpakaTh B peuu (onucaHue, 00ObsICHEHNE)
colepKaHUE  COBEpIIAEMbIX  JACHCTBUM, Kak B  (GopMe  TPOMKOMI
COLIMAJIM3UPOBAHHON PeUr, TaK U B popMe BHYTPEHHEHN peun;

" pa3BHBaTh KOMMYHUKAaTHBHYIO KOMIIETCHIIMIO, WCIIOJIB3YS CPEICTBAa yCTHOU W
NUCbMEHHONW KOMMYHHUKAIlMu Tpu paboTe ¢ TEeKCTaMu ydeOHHKa U
JOTIOJIHUTEIPHONW ~ JIUTEPaTypod, CHpPaBOYHBIMU  TaOMUIIAMH,  TMPOSIBIATH
TOTOBHOCTh K YB2)KEHWIO WHOW TOYKU 3pEHHs MPHU OOCYXKICHUU PEe3ylIbTaTOB
BBITIOJTHEHHOM PabOTHI.

IIpenmeTHbie pe3ybTaThl
Obyuarowuiics Hayuumcsi:

" [PUMEHSATh OCHOBHBIE METOAbl MO3HAHW: HAOJIOACHHE, HU3MEPEHUE,
AKCIIEPUMEHT;

" ONUCHIBATH CBOMCTBA TBEPIBIX, KUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACISS HX
CYLIECTBEHHbIC TPU3HAKHY;

®  pacKpbIBATh CMBICI 3aKOHA COXPAHEHUSI MACChl BEIIECTB, aTOMHO-MOJIEKYJISPHOM

TEOpUU;



pa3nuyaTh XUMUYECKUe U (PU3NUECKUE SIBICHUS, HA3bIBATh MPU3HAKU U YCIOBUS
MPOTEKAHUS XUMUYECKHUX PEaKIuii;

co0roaTh mpaBuiia 6e30macHoi paboThl MpY MPOBEACHUH OTIBITOB;
MOJIH30BATHCS JIAOOPATOPHBIM 000PYAOBAHUEM U MOCYIOH;

MoJTy4aTh, COOMpATh ra3000pa3HbIe BEUIECTBA U PACIIO3HABATH HX;
XapakTepu3oBaTh (U3NYECKHE M XHMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOpPraHMYeCKUX  COCOUHEHUH, TPOBOAUTH  OMBITHL,  MOATBEPXKIAIOLIHE
XUMHUYECKHE CBOMCTBA M3yYEHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;
pacKpbIBaTh CMBICI TIOHATHS «PAacTBOP», BBIYUCIATH MACCOBYIO  JOJIIO
pPacTBOPEHHOTO BEIIECTBA B PacTBOPE, TOTOBUTH PACTBOPHI C OMNpEeAETEHHOU
MaccOBOH J10J1€i pacTBOPEHHOIO BELIECTBA;

XapaKTepU30BaTh 3aBUCHMOCTh (PU3UYECKMX CBOMCTB BEIIECTB OT THIIA
KPUCTAIZIMYECKON  PEIIETKH, ONpEeAeNsATh BUJ  XUMHUYECKOM CBSI3U B
HEOPraHUYECKUX COCTMHEHUSX;

pacKpbIBaTh OCHOBHBIE MOJIOXEHHUS TEOPUM 3JEKTPOIMTUYECKON IHCCOLMALINY,
COCTaBJISITh YPABHEHMS SJICKTPOIUTUYECKON IUCCOLMALMU KHUCIIOT, LIeJIOYueH,
COJIEH M peakiuii HFOHHOTrO OOMEHa;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM, OMpeAeNsiTh
OKHCIIUTEIb M BOCCTAHOBUTENb, COCTaBISATh YPAaBHEHUS OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEAKIIHA;

Ha3bIBaTh (PAKTOPHI, BIMSIOIINE HA CKOPOCTh XUMHUUYECKOM peakiuu;
XapaKTepU30BaTh B3aMMOCBSA3b MEXKJy COCTaBOM, CTPOCHHEM U CBOICTBaMHU
HEMETAIIJIOB U METAIJIOB;

MIPOBOJIUTH OTIBITHI MO TMOYYCHHUIO U U3YYCHHIO XUMUYECKUX CBOMCTB Pa3InIHbBIX
BEIIICCTB;

IPaMOTHO 00paIaThCs ¢ BEMIECTBAMH B TTOBCEIHEBHOM JKU3HH.

Ob6yyarowuics NOIYUUm 03MOACHOCIb HAYUUMBCA!

BBIIBUTATh U IPOBEPSTH 3KCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHUUECKUX CBOMCTBAX

BCIICCTB HA OCHOBE HMX COCTaBa W CTPOCHHA, UX CITOCOOHOCTH BCTYIIaTh B



XUMUYECKUE PEAKLHUHM, O XapakTepe W NPOAYKTaX Pa3IMYHbIX XHUMHUYECKHX
peaKUunii;

®  XapaKTEepU30BaTh BEMIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH
NPUYUHHO-CJIEICTBEHHBIE CBA3U MEXKIY JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

® COCTaBJIATh MOJICKYJISIPHBIE M TIOJIHBIE HOHHBIE YPABHEHHUS MO COKpPAIIEHHBIM
MOHHBIM YPaBHECHUSIM;

" [POrHO3UPOBATH CIOCOOHOCTH BEIIECTBA TPOSBIATh OKHUCIUTEIBHBIC WU
BOCCTAHOBUTEJIbHBIE CBOHCTBA C YYETOM CTENEHEH OKHUCIEHUSI DJIEMEHTOB,
BXOJSIIUX B €70 COCTAB;

® BBIABUTaTb M MPOBEPITH HSKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yJbTarax
BO3JICHCTBUSI PA3IUYHBIX (PAKTOPOB HA HU3MEHEHHUE CKOPOCTH XHUMHYECKOU
peakuuu;

®  JICNOJIb30BaTh MPUOOPETEHHBIE 3HAHMS JJIS SKOJOTHYECKU T'PAMOTHOTO IOBEICHUS
B OKPY’KAIOLLIEHN Cpene;

"  HCHOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHIIMU TIPU BBIIOJHEHUH
MPOEKTOB U PEIICHUU Y4eOHO-UCCIEA0BATEILCKUX 3a7a4 110 U3YYEHUIO CBOMCTB,
CIOCOOOB MOJYYEHHSI U PACIIO3HABAHUS BELIECTB;

"  00BEKTUBHO OIICHUBATH MH(OPMAIINIO O BEIIECTBAX M XUMUYECKUX MPOIECCax;

® OCO3HaBaTh 3HAYECHHE TEOPETUYECKUX 3HAHMM MO XUMHUU JJIs1 TPAKTHUYECKOM
NEeSATEIbHOCTH YEJIOBEKa;

® Cco3/1aBaTh MOJICJIA U CXEMBI JIJIs pelIeHUs YYeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

" [OHMMATh HEOOXOJUMOCTh COOJIOJEHUS TMPEANHCAHUM, TMpeIaraéMbiX B

UHCTPYKIIUSX 10 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMHUU U AP.
6. ®OPMbI KOHTPOJIA

OcHoBHBIMU (OpMaMHU M BHUJAMU KOHTPOJS 3HAHWN, YMEHMA M HaBBIKOB
SBIISIIOTCS: TEKYUIHIH KOHTPOJIb B (pOpMe YCTHOTO (PPOHTANBHOTO OMPOCa, KOHTPOJIBHBIX
paboT, XUMUYECKIX TUKTAHTOB, TECTOB, MPOBEPOUHBIX PAOOT, 1a0OpaTOpHBIX PadoT;

HUTOTOBBIN KOHTPOJIb — UTOIOBas KOHTPOJIbHAA pa60Ta.
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/. AICIIOJIb3OBAHUE JJIEMEHTOB JUCTAHIIMOHHOIO ¢
JJEKTPOHHOI'O OBYUYEHUA

JUig peanu3aly AAHHOM MPOrpaMMbl MOTYT HPUMEHATHCS JUCTAHIIMOHHBIE
oOpa3oBaTe/lbHbIE  TEXHOJIOTMH M JJEKTpoHHOe  oOyueHue.  Mcmosnb3yemsble

oOpazoBarenbHbIe aTopmsl (caiTel): AKnacc, Permry OI'3, POIII.

8. PABOYASA INPOTPAMMA IIO «XUMHUHN» HA BA3E IEHTPA
OBPA3OBAHMUSA «TOYKA POCTA»

Coznanmne nentpa «Touka pocTta» mpearnojaraeT pa3BUTHE 00pa30BaTEIbHOU
MH(DpacCTPYKTyphl 0011€00pa30BaTEIbHON OpPraHU3alUy, B TOM YHCJIE OCHAILIECHUE
00111e00pa3oBaTebHON OpraHU3alluu:

* 00opynoBaHHEM, CpelCTBaMU OOyUYEHUS M BOCHUTAHMS Uil HU3y4eHHs (B TOM
YUCJE OSKCIEPUMEHTAIIBHOTO) TMPEIMETOB, KypCOB, IUCHUIUIMH (MOJIYJIEH)
€CTECTBEHHO-HAYYHOM  HANpaBJICHHOCTH  IPpU  pEealM3aluyd  OCHOBHBIX
0011e00pa3oBaTeNbHbIX MPOTPaMM M JOMOJHUTENbHBIX 00I1€00pa30BaTEIbHBIX
Mporpamm, B TOM YHCJIE JUJISl PACIIMPEHUs COepKaHUsl y4eOHOro mpeamMera
«XUMUY;

* o0opynoBaHMEM, CpeACTBaMH OOy4Y€HUS W BOCHUTAHMUS JJs peau3aluu
IporpamMm JOTIOJTHUTEIBHOTO o0Opa3oBaHUs €CTECTBEHHO-HAYYHOU
HaIpPaBJICHHOCTH;

" KOMIBIOTEPHBIM U UHBIM 000PYI0BaHUEM.

CoBpeMEeHHbIE SKCIEPUMEHTAIIbHBIE HCCIEAOBAHUS MO XUMHHU YK€ TPYAHO
npelcTaBuTh 0€3 UCHOJb30BaHUS HE TOJBKO AaHAJOTOBBIX, HO U LHU(PPOBBIX
u3MeputTenbHbiX npudopoB. B ®denepanvHom [NocyapapctBeHHOM OO0pa3oBaTebHOM
Crannapre (PI'OC) npomnurcaHo, 4TO OJHUM M3 YHUBEPCAIbHBIX YYEOHBIX IEUCTBHIA,
NpUOOpPETAEMBIX YYALTUMUCS, JODKHO CTaTh YMEHHUE «IIPOBEACHUS OIBITOB, MPOCTHIX
DKCIIEPUMEHTAJIbHBIX  MCCIEIOBAHUM, TMPSAMBIX M  KOCBEHHBIX HM3MEPEHUH C

HUCIIOJIB30BaHHUECM aHAJIOT'OBbLIX U I_II/I(I)pOBBIX N3MCPUTCIIbHBIX HpI/I60pOB».
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Y4eOHbI OKCHEPUMEHT MO XWMHUH, TMPOBOJAUMBIA HAa  TPATUIMOHHOM
obopynoBanuu, 0e3 mpuMeHEHHUs IUMPOBBIX JabopaTopuii, HE MOXKET MO3BOJIUTH B
IIOJIHOM MEPE PELINTh BCE 33Ja4l B COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSAAOM IPUYHH:

" TPAAMIMOHHOE WIKOJbHOE OOOPYIOBAaHME U3-3a OTPAHMUYEHUS TEXHUYECKHUX

BO3MOXHOCTEM  HE  TO3BOJSET NPOBOJUTH  MHOTHE  KOJIMYECTBEHHBIC

HCCJIEI0BAHMS;

" JUIMTEIHHOCTH MPOBEICHUSI XUMUUECKUX UCCIIEIOBAHMI HE BCET/Ia COTIacyercs C

JUTATEIHHOCTHIO YUEOHBIX 3aHATHIA,

" BO3MOXKHOCTb  IPOBEJEHUS  MHOTMX  MCCIEAOBAaHUNW  OrpaHUYMBACTCS

TpeOOBaHUSAMU TEXHUKU O€30MaCHOCTH U JIp.

[u¢poBas mabopaTopusi TMONHOCTBIO MEHSET METOAMKY M COJEp)KaHue
HKCIIEPUMEHTAJIbHOW JESTEIbHOCTU UM PELIAeT BBIIICTIEPEUNUCICHHBIE MPOOJIEMBI.
Hlupokuii CHEKTp JAaTYMKOB IMO3BOJIACT YYAIIUMCS 3HAKOMUTHCA C IapameTpamMu
XUMHUYECKOTO 3KCIIEPUMEHTa HE TOJIBKO Ha KaueCTBEHHOM, HO M Ha KOJMYECTBEHHOM
ypoBHe. [{udposas nadopaTopusi O3BOJISIET BECTH JIUTEIBHBIM IKCIEPUMEHT JTaKe B
OTCYTCTBHE 3KCHEPUMEHTATOPa, a YacTOTa UX W3MEPEHHH HENoJBIACTHA YEI0BEYECKOMY
BOCHPUSATHIO.

B nponecce ¢hopmMupoBaHUsS SKCHEPUMEHTAIBHBIX YMEHHN YYEHUK OO0ydaercs
MpeICTaBIATh UH(POpMaIIHIO 00 UCCIIEJOBAHUU B YETHIPEX BUAAX:

" B B€D6EUII>HOM: OIIMCBIBATHL OJKCIICPUMCHT, CO3daBaTb CJIIOBCCHYIO MOJICIIb

OKCIICpUMCHTA, (bI/IKCI/IpOBaTB BHHUMAaHHC Ha HU3MEPACMBIX BCINYHNHAX,
TCPMHUHOJIOTHH,

" B TaOJUYHOM: 3aIlOJHATH Ta6J'H/II_[I>I JAaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHMHA

rpa@ukoB (IpH 3TOM Yy Yy4YalllUXCS BO3HUKAET MMEPBUYHOE MPEICTABICHUE O
MacitTabax BeJIMYnH);

" B rpauyecKkoM: CTpOUTh Tpadukd MO TaOJIMYHBIM JaHHBIM, YTO JAAET

BO3MOXKHOCTh II€CPEXOJda K BBIIBMIXCHHIO THIIOTE3 O XapaKTEpE 3aBUCHUMOCTH
MCKAY BCIIMYMHAMU (HpI/I 9TOM YUYUTCIIb IIOKa3bIBACT IPCUMYIICCTBO B
BHU3YyaJIN3allnn 3aBUCUMOCTEH MCXKIY BCIMYMHAMU, HarJsiIHOCTDb 141

MHOT'OMEPHOCTb);
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" B BHJEC MATEMAaTUYCCKMX VPABHCHUIM! JaBaTb MaTEMAaTUYCCKOC OIIMCaHHC

B3aMMOCBSI3HM BEIMYHH, MAaTEMAaTUUIECKOE 0000IICHNUE.

[lepexon OT Kaxka0ro 3Tama MpeACTaBICHUsS WH(GOPMALMK 3aHUMAET JIOBOJIHHO
OoJbIION MpoMexyTOK BpemeHHU. L{udpoBbie madopatopuu CymiecTBEHHO KOHOMST
BpemMsi. OTo Bpems MOxHO morpaTuth cormacHo @PI'OC Ha ¢opmupoBaHue
HCCJIEIOBATENIbCKUX YMEHHMI y4YalllMXCsl, KOTOPbIE BBIPAXKAIOTCSI B  CIEIYIOIIUX
JIEUCTBUIX:

" ompejaesieHUE NPOoOIEMBbI;

" [I0CTaHOBKA MCCIIEIOBATEILCKOM 3a1a4u;

" JUIAHUPOBAHUE PEIICHUS 3a/1a4u;

" [IOCTPOCHUE MOJICIIEH;

"  BBIIBIDKCHHE THITOTE3;

" JKCIIEPUMEHTAIbHAs MPOBEPKA TUIOTE3;

"  aHaJW3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOACHUH;
* ($opMyIUPOBAHHUE BHIBOJOB.

[Tocneqnue ronmpl y ydamiuxcsi HaOI0JaeTcsl HU3Kas MOTHUBAIUS HW3Y4YCHHS
€CTECTBEHHO-HAYYHBIX AUCIUIUIMH U KaK CJIECJCTBUE NMaJeHUE KauyecTBa 00pa30BaHUS.

[TocTaBnsieMble B IIKOJIBI COBPEMEHHBIE CPECTBA 00YUYEHUs, B paMKaX MPOEKTa
«Touka pocta» coaepkaT NPUHUUIIMAIBLHO HOBOE O0OpyAOBaHHE. IJTO IU(PPOBHIE
nabopaTopud M JIaTYUKOBBIE CHUCTEMBl. B OCHOBY 00pa3oBaTenbHON MPOTrpaMMBI
3aJI0)KEHO ~ MpuUMeHeHne 1u@poBbIX Jaboparopuil. Temarnka MpesIOKEHHBIX
OKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKType IPUMEPHOU
oOpa3oBaTrenpHOM  TIporpaMMbl 1O  XUMHH,  cojepkanuio  DeaepanbHOTO
rocyJ1IapcTBeHHOTO 00pa3oBarenbHOoro crangapta (OI'OC) cpeanero (MoJHOTO) 00IIETO
oOpa3oBaHUs.

PaccMoTpeHHbIe B MOCOOMH OMBITHI MPOIUTH MIUPOKYI0 ampoOanuio. MHOTONeTHSS
MpaKTUKa WCIOJB30BaHUS XUMHUUYeCKnX mpubopos, IIJI B mkome mnokasama, d9TO
COBPEMEHHBIE TEXHHYECKHE CpeACTBa OOy4YeHHUS HOBOTO TOKOJEHHUS TO3BOJISIOT
JNOOUTHCS BBICOKOTO YpPOBHSI YCBOEHHUS Y4YEOHOro MaTepualia, YCTOMYMBOIO pOCTa

IMO3HABATCJIIbBHOI'O HHTCPECA MIKOJIbHUKOB, T.C. IIPCOIO0JICTh TC HpO6HeMBI, O KOTOPBIX TaK
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MHOTO TOBOpAT, KOraa pc€dyb 3aXOJUuT O COBPEMCHHOM IHKOJIBHOM XHMHWYCCKOM

00pa30BaHUU.
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OIIUCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI IEHTPA «TOUYKA
POCTA», UICIIOJIb3YEMOTI'O JIJISI PEAJIM3AIIMUA OBPA3OBATEJIBHOM
HNPOI'PAMMBI B PAMKAX ITPEIIOJJABAHUSA XUMHUHN

MarepuanpHO-TeXHUYeCcKass 0a3a 1meHTpa «Touka pocTa» BKIOYaeT B ceOs
COBpEMEHHBbIE M Kiaccuueckue mpudopel. [locmeanue npomITM MHOTOJETHIOI
anmpoOaIuio B IIKOJIE U MOJYYIIN MPU3HAHKUE Y yuuTene xumuu. K HUM oTHOCSTCS:

* pubop sl JEMOHCTPAIIMHA 3aBUCUMOCTH CKOPOCTH PEAKIUU OT Pa3IUUHbIX

(bakTopoB;

" anmapar Ui OPOBEACHUS XUMUUYECKUX PEaKIUid, MpuOOp Uil OMNBITOB C

AIEKTPUYECKUM TOKOM;

* pubop IS U3yUYECHHs COCTAaBa BO3/lyXa U MHOTHE JIPYTHE.

VYuuThIBasi MPaKTUYECKUI OMBIT IPUMEHEHUS TAHHOTO 000pY0BAaHUS Ha YPOKax
XUMUH, Mbl IaJIAM JIMIIIb KPAaTKOe onucaHue npuoopoB. OCHOBHOW aKIIEHT CHEIaeM Ha
OMHCAaHUH [UPPOBHIX TAOOPATOPUIA U UX BO3ZMOKHOCTSIX.

Hudposas (yuenuueckasi)) gadoparopus (LIJI), mporpammHo-anmnapaTHBII
KOMILJIEKC, JaTYMKOBAsl CUCTEMA — KOMIUIEKT Y4EOHOro 000py10BaHNUs, BKIIFOUAIOIIHMA
M3MEpPUTEIbHBIN 00K, HHTEepdeiic KOTOpOro mo3BOJseT oOecrneunBaTh CBSI3b C
MEPCOHAJILHBIM KOMITBIOTEPOM, U Ha0Op JAaTYMKOB, PETUCTPUPYIOMIUX 3HAYCHHUS
pa3IMYHbIX (U3UYECKUX BEJIIMUUH.

JaTtuuk pH npennaszHadeH mjig U3MEpeHHs BOJOpojHOro mnokazarens (pH). B
HACTOSIIIEe BPEMS B IIIKOJIY MOCTYMAIOT KOMOMHUPOBAHHBIE JATYMKH, COBMEIIAIOIINE B
cebe CTEKJIIHHBIM BJEKTPOJ C JJIEKTPOJOM CpaBHEHHUSA, YTO Jenaer padoTy IO
M3MEPEHHIO BOJIOPOHOTO MoKa3arens 6osee kombopTHoH. J{namna3on usmepennii pH ot
0 mo 14. Ucnonw3yeTcst AJjisi U3MEPEHUs BOJOPOJHOTO MOKA3aTelIsl BOJAHBIX paCTBOPOB B
Pa3JIMYHBIX UCCIIEAOBAHUAX OOBEKTOB OKPY>KAIOIIEH CPEIbI.

JaTtuuk Temmeparypbl INUIATHHOBBIM — TMIPOCTOM W HAIEKHBIM JTaTYMK,
npeAHa3HAuYEH JJIsI UBMEPEHUS TEMIIEPATYPhl B BOAHBIX PACTBOPAX U B Fa30BbIX CpeAax.
Nmeer pasmuunbiii guanazon wusMmepeHudd or — 40 go +180 °C. Texuuueckwue

XapaKTCPUCTUKHU AaTUMKa YKa3aHbl B MHCTPYKIHH I10 OKCILTyaTaluu.
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JlaTunk TemmepaTrypbl TepPMONAPHBIA TMpeAHa3HAyYeH [JIsi HU3MEPEHUS
temnepatyp 10 900 °C. Mcnonb3yeTcss mpu BBHITIOJHEHUH PaOOT, CBA3aHHBIX C U3MEPEHUE
TeMITepaTyp IJIaMEHH, TUTABJICHHS M PA3JIOKCHUS BEIECTB.

JaTuuKk ONTHYECKON IJIOTHOCTH (KOJOPUMETP) — MNpPEAHA3HAYEH JUIA
U3MEpPEHUs OINTUYECKOM IIJIOTHOCTU OKpalIEHHBIX pacTBOpoB. lcmonbdyercs mnpu
m3ydeHun TeM «PacTtBope», «CKOpPOCTh XHUMHYECKHUX PEAKIIUN», OIPEIACICHUH
KOHIIEHTPAI[MU OKPAILIEHHBIX HOHOB WM COCIUHEHUH.

B KOMITJIEKT BXOMAT AATYMKHM C PA3TAYHON JIMHOW BOJIH TOJYTPOBOIHUKOBBIX
HCTOYHHUKOB cBeTa: 465 n 525 uMm. O0beM KIOBETHI COCTABIISIET 4MJI, JJIMHA ONTHYECKOTO
nytd — 10 Mm.

JlaT4uK 3JIeKTPONPOBOAHOCTH TIPEIHA3HAYCH I HW3MEPCHHS YyICIbHOM
AJIIEKTPONPOBOIUMOCTH >KUJKOCTEH, B TOM 4YHCJIE€ M BOJHBIX PACTBOPOB BEIIECTB.
[Ipumensercs Tpu  W3YYEHUHW  TCOPHUU  DJIEKTPOJMTHYECKOW  JAWCCOIUAIINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB.

JlaT4uK XJOPHA-UOHOB UCIOJIB3YeTCS HJisi KOJUYECTBEHHOTO OMpeeICHUS
coJiep kaHusl MOHOB XJIOpPa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTax muTaHus. K maruuky
MOAKII0YaeTCsl MOHOCeNeKTUuBHbINA 3ekTpos (MCD) (pabouunii 37€KTpo.1), MOTSHIMAI
KOTOPOTO 3aBUCUT OT KOHIIGHTpAIlMU OINpPEACISIEeMOT0 HWOHA, B JaHHOM Ciydae oOT
KoHUeHTpauu aHuoHoB CI'. TTorenuman MCD onpenenstor OTHOCUTENIBHO 3JIEKTPOJIa
CpaBHEHUS, KaK IPABUIIO, XJIOPCEPEOPSHOTO.

Muxkpockon uugpoBoii npeaHazHAYCH A U3y4deHUsS (POPMBI KPUCTALIOB H
HAOIIO/ICHUS 32 POCTOM KPHCTAJIIOB.

IIpu6Gop aasi MOJy4YeHHS Ta30B HCIOIL3YETCSA JUISl TOJYyYCHHS HEOOJBIINX

KOJIMYECTB T'a30B: BOJIOPO/a, KHCIOpoa (13 MepOKCHIa BOAOPOAA), YIIICKUCIIOTO rasa.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

(2 u B HEme0, Bcero70 4, U3 HUX 6 4 — pe3epBHOE BpeMsI)

Ne KoJu-Bo
/i Hara Pa3nes, Tema ypoka 4aCOB Tun ypoka XapakTepucTHKA OCHOBHBIX BHI0B /1eITeJIbLHOCTH
Paznen l. OCHOBHBIE MMOHSTUSA XUMHUMU (ypoBeHb AaTOMHO-MOJIEKYJISIPHBIX NPeacTABIeHHUI) (44 1)
IMpeamer xumuu (5 9)
| Hexens [Tpenmer xumun. XuMus Kak VoK H3VICHIS PaznuuaTh nmpenMeTsl n3ydeHus €CTECTBEHHBIX HayK.
1 4acTh ecTeCTBO3HaHUs. BemecTBa 1 p YACHMA | Ha6monaTs cBOHCTBA BEIIECTB 1 HX M3MEHEHHS B XO/E XUMIIECKIX
CeHTsIOps . HOBBIX 3HAHHM .
Y X CBOHCTBA peaxumii
IIpakTuyeckasi padora 1. .
" . YYUTBCS TPOBOAUTH XUMHUYECKUH IKCTIEPHUMEHT.
[Tpuémnbl 6e3omacHol paboThI ¢ Ypok
Cobmro1aTh MpaBuiia TEXHUKU O€30MaCHOCTH.
000py/IOBaHUEM U BEIIECTBAMH. KOMILJIEKCHOTO
1 Henens YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUAX, 0KOTaX U
2 CrpoeHnue miameHu ¢ 1 PUMEHEHUS
CeHTsIOps . . TpaBMax, CBSI3aHHBIX C PEAKTUBAMHU U JIA0OPATOPHBIM
npumenenuem yugpposoi 3HaHUH U
. 000pynOBaHUEM.
Jaabopamopuu 6 pamkax yMEHU#
3HAKOMHUTBCS C JIAOOpaTOPHBIM 000PYIOBAaHUEM
npoexma «Touka pocmay
YucTele BemecTBa U CMECH.
CriocoObl OUHCTKH BEIECTB:
2 Henens VYpoxk u3ydenus: | M3ydats cTpoeHHe IIIaMEHH, BbIIBUTasi TUTIOTE3bI U IIPOBEPSIS UX
3 OTCTamBaHue, GUIBTPOBAHUE, 1 .
CEHTA0ps HOBBIX 3HAHUH | HKCIIEPUMEHTAIBHO
BbIIAPUBAHUE, KPUCMATIIU3AUU,
oucmuanayus, xpomamozpagus
IIpakTnyeckas padora 2.
OumncTka 3arpsA3HEHHON Ypok
MOBAapeHHOM coyin. Dusznyeckue u KOMILIEKCHOTO
2 Henens YMeTb pa3iensTb CMeCH METOaMU OTCTauBaHUs, PUIBTPOBAHUS U
4 XUMHAYECKHE SBJICHUS C 1 MIPUMEHEHHUS
CEHTSOps . . BBITIAPUBAHUS
npumenenuem yugppoeoi 3HaHUM U
Jnabopamopuu 6 pamkax yYMEHU#
npoexma «Touxka pocmay.
5 3 Henens OuznuecKkre 1 XUMHUIECKUE 1 VYpox m3ydenus: | Onpenensts, Kakue SBICHHUSI OTHOCATCS K (PU3NYECKUM, a KaKue K
CeHTSIOpsl | siBIIeHHS. XMMHUYECKHE PEaKIINH. HOBBIX 3HaHUHA | XUMUYeCKUM. OOBSICHITH HAa KOHKPETHBIX IPUMEPAX YCIOBHSI

17




BO3HHKHOBEHHS U TEUEHUS XUMUYECKHUX peakuuid. Onpenenars
MIPU3HAKY XUMUYECKUX PEaKIUi

IlepBoHavaabHble XUMHYecKHe MOHATHS (15 )

3 Henens VYpok uzydeHus | Paznudare NOHATHA «aTOM», «MOJIEKYJIA», «XUMUYECKUM JIIEMEHT,
6 ATOMBI, MOJIEKYJIBI U MOHBI 1 .
CEHTA0ps HOBBIX 3HAHUM | «MOH», «3JIEMEHTapHBIE YACTHULIB»
4 nenens BemecTBa MONEKYIIPHOTO U Ypok Pa3nnuaTh MOHATHUSA «BEIECTBA MOJIEKYJIIPHOTO CTPOCHUS» U
7 CeHTIGDS HEMOJIEKYJISIPHOTO CTPOEHUSI. 1 U3Yy4EHUs «BEILIECTBA HEMOJIEKYJIIPHOTO CTpOeHUs». ONpeaensTh MOHATHE
p Kpucranmnnueckue peméTku HOBBIX 3HAaHUHN | «KPUCTAJLUIMYECKAs PELIETKA»
8 4 nenenst | IIpocThie U CIOXKHBIE BEIIECTBA. 1 VYpok uzydenus | Onpenenars cocTaB MPOCTENIINX COEAUHEHUH 110 UX XMMUYECKUM
CeHTAA0ps XVWMHUYECKUH DIIEMEHT HOBBIX 3HaHUH | opMyIam
S3bIK XUMUU. 3HAKU XUMHYECKUX
1 Henens VYpok nzydenus
9 35eMeHTOB. OTHOCUTEIIbHAS 1 .. | PaccuntpiBaTh OTHOCUTEIBHYIO ATOMHYIO MAcCy BEIIECTB
OKTSI0ps HOBBIX 3HaAHUM
aTOMHasl Macca
OOBSACHATH MACCOBBIE OTHOLICHHS B PEAKIH B CBETE yUCHHS 00
1 Henens 3aKOH ITOCTOSIHCTBA COCTaBa VYpok nzydeHus
10 1 . | atomax. CocTaBisTh (OPMYITy BEIIECTBA IO MACCOBBIM
OKTS0p BELICCTB HOBBIX 3HAHUU .
OTHOLICHUAM. Pemars npocreiine 3ajaud Ha MacCOBbIE OTHOIICHHUS
OTHOcHTENbHAS MOJIEKYJIApHAs
Macca. XUMU4ecKrue GopMyIibl.
2 Henend o VYpok uzydeHnus | PaccunTeiBaTh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA 110
11 KauecTBeHHBIN 1 1 .
OKTS0pA . HOBBIX 3HaHUH | ero opmyine
KOJIMYECTBEHHBIN COCTaB
BELIECTBA
VoK PaccunthIiBaTh MaccoBYyIO JOJIK0 XUMHUYECKOTO 2JIEMEHTA B
12 2 Henend MaccoBast 10311 XUMHYECKOTO 1 saK eﬁneHI/m coequHeHNH. PaccuuThIBaTh MOJISIPHYIO MacCy BEIECTBA.
OKTS0pA 2JIEMEHTA B COEIMHEHUU 31; AHH VYcranaBiauBath npocteiine GopMyIibl BEMIECTB IO MaCCOBBIM
JIOJISIM DJIEMEHTOB
BaneHTHOCTP XMMHUYECKHUX . .
Ha3zbiBaTh 351€MEHTHI C MOCTOSHHOM U IEpEMEHHOM BaJI€HTHOCTBIO.
3 "Heaenst aneMeHToB. OnpeneneHue Ypok n3ydeHus N
13 1 .| OnpenensTb BAIEHTHOCTD OJTHOTO BEILECTBA 10 U3BECTHON
OKTSOpA BaJICHTHOCTH 2JIEMEHTOB 110 HOBBIX 3HAHUU
. BaJICHTHOCTH JPYrOro
¢dbopmyre GMHAPHBIX COEANHEHHH
CocraBieHrne XUMHYECKUX CoctaBiath hopMysbl OMHAPHBIX COEAMHEHHH M0 N3BECTHON
3 Henensd . VYpok nzydeHus
14 (bopMyn1 OMHAPHBIX COETUHEHUI 1 . | BaJIEHTHOCTH 2JIEMEHTOB.
OKTS0pA HOBBIX 3HAHUU
110 BAJIECHTHOCTHU OnpenensiTh MacCOBBIE O 3JIEMEHTOB B BEILIECTBE
15 4 Henens 3aKOH COXpaHEHHs MacChl 1 VYpok uzyuenus | M3o0paxars mpocreiiiye XMMHUYECKHUe PEaKIHK € ITOMOIIBIO
OKTSIOps | BemiecTB. XMMUYECKHE YPaBHEHUS HOBBIX 3HAHUM | XUMUYECKUX ypaBHEHUN
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ATOMHO-MOJIEKYJIIPHOE yYEHUE.

[Tonp30oBaTbes HHPOPMALIUEH U3 APYTUX UCTOYHHUKOB JIJIS

4 nenens Ypok uzyuenus N
16 XKuzHb 1 nesITeTBHOCTD .. | TIOATOTOBKM KPATKUX COOOILIECHHIHA.
OKTSIOpst HOBBIX 3HAaHUI
M. B. JlomoHOCOBa ['oTOBUTH Npe3eHTALUH 110 TEME
Krnaccudukanusa XuMuueckux .
1 Henens . VYpok uzyuenus | JlaBath onpezeneHre TUIIOB XUMUUYECKUX peakiuii. COCTaBIATh
17 pEeaKIuii Mo YHUCIy U COCTaBY MC- M N
HOSIOpst HOBBIX 3HAHUI | YPaBHEHUS U ONPEICIISTh TUI PEaAKINi
XOJIHBIX U TIOJIYY€HHBIX BEIIECTB
3HaTh MOHATHE PUINUYCCKON BETMIHHBI: KOJTHYECTBO BEIIECTBA,
MOJIb. PaccunThIBaTh OTHOCUTENIBHYIO MOJIEKYIISIPHYIO MACCY
18 1 Henens Mop — eaMHHLIAa KOIUYECTBA VYpok uzyuenusi | BemiecTna 1o ero Ggopmyse. BeIYUCIATE 10 XUMUYECKUM ypaBHE-
HOSIOpsT BeuiecTBa. MossipHast Macca HOBBIX 3HAHMM | HUSM MAacCy WJIM KOJMYECTBO BEIIECTBA MO U3BECTHON Macce Uu
KOJIMYECTBY OJJTHOTO U3 BCTYMAIOIIMUX B PEAKLIUIO UIIH MOITY4AIOIIHUXCS
BEIIECTB
2 nenens Pemenue pacy€THbIxX 3a1a4 110 Ypok
19 oSG XUMUYECKUM YPaBHEHUSIM 3aKperuieHus | Perienue pacyeTHbIX 3a7a4 110 XUMHUYECKUM YPABHEHUSIM pPeaKUui
p peakuuii 3HaHUH
Ypok KOHTpOIA, N
TectoBast KOHTpoOJIbHAA paboTa B HECKOJIBKUX BapHaHTaxX U3 3a/1aHUN
2 "Henens Kontponbnas padora Ne 1 o OIICHKHU U
20 pa3HOro BHUIa, COOTBETCTBYIOIIUX TPEOOBAHUSM K YPOBHIO
HOSIOPSI Teme 2 KOPPEKINH
o MOATOTOBKH BBIMTYCKHUKOB
3HAHUI
Kucaopona (5 1)
Kucnopon, ero o6mas OO06nuyaTh MOHATHE STIEMEHT U BEIIECTBO.
21 3 Hezensl | XapaKTEpUCTHKA U HAXOXKJICHUE B VYpok uzydenus: | J[aBath 0OIIYyI0 XapaKTEPUCTUKY BEIIECTBY IO €ro (pu3. CBONCTBaM.
HOSIOPs npupoje. [lomydenue kucioposa HOBBIX 3HAHWH | AHaTU3UPOBATH MOJIyUEHUE KUCIOPOa B 1aOOpaTOPUH U
U ero (pu3nyeckue CBONUCTBa IIPOMBIIIUIEHHOCTH
XHUMUYECKUE CBOKCTBA JlaBaTh XapakTepUCTUKY XUMUYECKUM CBOMCTBAM BEIIECTBA.
29 3 Henend kuciaopona. 'openue n VYpok nzydeHns | CocTaBiaTh ypaBHEHUs peakiiuii ropeHusi. DopMynupoBarh MOHSITHE
HOSIOps MeJUIEHHOE OKuciaeHue. OKCUIBI. HOBBIX 3HAHUM | OKCHJIBI, OKHCIIeHUE. COCTaBIATH (POPMYITBI OKCHIOB TI0
[TpumeHeHue Kuciaopoaa BAJICHTHOCTH
4 nenens . Ypok n3yueHus N
23 O30H. CBoiiCTBa U IPUMEHEHHE .. | JaBaTb xapakTepucTUKy XMMHUYECKUM CBOMCTBAM BEILIECTBA
HOSIOPsT HOBBIX 3HAHUU
IIpakTuyeckas padora 3. Vpox OnuceiBaTh XUMHYECKHE PEAKIIUHU, HAOIIOJaeMbIE B XOJIe
24 4 nenena [Tonyuenue kuciaopona u KOMILIeKCHOro | ACMOHCTPAIIHORHOrO 1 nabopaTopHOTo 3KcnepuMeHTa. Jlenathb
HOSIOPs M3YYEHUE €ro CBOWUCTB ¢ HpHMCHEHS BBIBOJIbI U3 PE3YJIbTATOB MPOBEAEHHBIX XUMHUYECKUX OIBITOB.

npumenenuem yugposoi

Y4acTBOBAaTh B COBMECTHOM OOCYX/IEHUH PE3yJIbTATOB ONBITOB
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Jnabopamopuu 6 pamkax
npoexma «Touxka pocmay

3HaHUH 1
yMEHU

Bo3nyx u ero cocras. 3amura

CpaBHuBaTh 00BEMHYIO U MAaCCOBYIO JIOJTEO KUCJIOPOJa U a30Ta B

o5 1 Henens aTMOC(EPHOrO BO3YXa O Ypok n3ydyenus | Bozayxe. Ha3piBaTh cocTaB Bo3yxa, 001acTi IPUMEHEHUS
nexaops — HOBBIX 3HAHUM | 01aropoaHbBIX Ta30B. COCTABIATh YPABHCHUS PEAKIIUN TOpEHUS
BEILIECTB B BO3/1yX€E
Bonaopona (3 1)
Bonopon, ero o6mias
XapaKTEePUCTUKA U HAXOXKJECHUE B .
HccnenoBaTh CBOMCTBA U3y4aeMbIX BELIECTB.
1 nenena | mpupone. [lonydenue Bogopoa u Ypok usyuenus
26 - .. | HabmonaTe ¢pusndeckue U XUMUYECKUE MPEBPAILICHUS N3Y4aeMBbIX
nexabpsi | ero ¢usnueckue CBoWCTBA. Mephbl HOBBIX 3HAHUI BeIECTR
0e301acHOCTH MpHU padoTe ¢
BOJIOPOJIOM
. [Tonb3oBatbest nHPOpMaLUen u3 X UCTOYHUKOB IS
27 2 "Henenst | XUMHYECKUE CBOMCTBA BOJIOPOA. Ypok u3yueHus HONIOTORKH K aTIccbufcocI)% eHm?f[pyr a
neKaopst [Ipumenenue Bogopoaa HOBBIX 3HaHUU a b m ’
['oToBUTH Mpe3eHTALIMH 110 TEME
IIpakTHyeckas padora 4. VoK
[Tonyyenue Bomopoa v U3yueHue P n
2 Hexens 10 CBONCTE ¢ MbUMeNentten KOMILUIEKCHOTO | JlenaTh BBIBOJBI U3 PE3YIHTATOB MPOBEIEHHBIX XUMUYECKHUX OTBITOB.
28 JleKabps upposoii 1a 6?) AmODIL 6 MPUMEHEHUsI | YYacTBOBaTh B COBMECTHOM OOCYXKJICHUH PE3yJIbTAaTOB OIBITOB.
L;)amll)c ax npoex ”1: 4« T1; uKa 3HAHUU U 3anuchIBaTh MPOCTEHIITNE YPAaBHEHUSI XUMUUECKUX PEaKIIUiA
SHU U
pocmay ™
Bona. PactBopbi (7 1)
Bona. Metonsl onpeaeneHus Jloka3pIBaTh Ka4E€CTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BOJABI IPU
3 Henens COCTaBa BOJIbl — aHAIM3 U e — MIOMOIIY aHanu3a u cuHTe3a. OOBSICHITH METOABI OUUCTKU BOJIBI
29 Texabps cuHTe3. Bona B npupose u HOBBIX SHAHM XapakTepru3oBaTh CIOCO0 MOMYYEHUS JUCTUIUTUPOBAHHOM BOJIBI U
CrocoObI €€ OUUCTKHU. Adparius o0racTh € mpuMeHeHusl. AHATU3UPOBaTh (PU3NUECKHE CBOICTBA
BOJIbI BOJIbI
30 3 Hemens du3nuecKue 1 XUMUYECKUE VYpoxk uzyuenus | HabmonaTh Gu3udeckie 1 XUMUUYECKUE TPEBPAICHUS N3Y4aeMbIX
nexaops CBOMCTBA BOJbI HOBBIX 3HAHUI | BEIIECTB
[IpuBOIUTE IPUMEPHI pEaKIUI PA3IOKEHUS, COETUHEHUS
4 nenens Bona kak pactBopuTenb. Ypok n3ydeHus PHBOZ PHMEDEI peakiiu p » Coea ’
31 . | 3aMelIeHus c ydyacTUeM Bojbl. PemaTh 3a7aun Ha onpeeeHne
nekaops PactBopsl. Hackiiennsie u HOBBIX 3HAHUH

MacCCOBOM JIOJIM PaCTBOPEHHOTO BEIIECTBA
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HEHACBIICHHBIE PACTBOPBI.
PactBOprMOCTE BELIECTB B BOJE

N Ypoxk Boruncnsate maccoB OJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE
4 menenst | MaccoBast 1071 paCTBOPEHHOTO P CCOBYIO 2 p P H P pe;
32 exabps BEIIECTBA 3aKpEIJIEHUs] | Maccy pacTBOPEHHOIO BELIECTBA U BOABI JJIsl IPUTOTOBJICHUS
p 3HAHUU pacTBOpa ONpeAeIEHHON KOHUEHTPALMU
Ypok OrnuceIiBaTh XUMUYECKHUE PEAKIINK, HAOII0IaeMbIE B XO/J1€
33 2 "Henens [ToBTOpEeHME U 00OOIICHHE TIO 00001IeHUs U | IEMOHCTPAIIMIOHHOTO U JJA00PaTOPHOTO IKCIIEPUMEHTA.
STHBapsI temaMm 3-5 CUCTEMAaTH3alM | 3amuchIBaTh MPOCTEUIINE YPABHCHUS XUMHUECKUX PEAKIIUH.
U 3HAHUU BpIauciisiTe MaccoByrO JOJIFO PACTBOPEHHOIO BELIECTBA B PACTBOPE
[IpuroToBieHne pacTBOPOB COJEH
C onpeAeIEHHONM MacCOBOM JoJiei Vpok
34 2 "Henens pacTBOPEHHOTO BEMIECTBA € - ['oTOBUTH pacTBOPHI ¢ ONIPEACIEHHON MAacCCOBOM J10EH
SIHBaps npumenenuem yugppoeoi SIi{aHI/If/'I PacTBOPEHHOIO BELIECTBA
Jnabopamopuu ¢ pamKax
npoexma «Touka pocmay
Ypok KOHTpOIA, N
TectoBast KOHTpOsIbHAS paboTa B HECKOJIBKUX BapHaHTax U3 3aJaHUN
3 Henens Kontponbnas padota Ne 2 o OIICHKH 1
35 pa3HOro BHUIa, COOTBETCTBYIOIIUX TPEOOBAHUSM K YPOBHIO
sTHBapsl TemaMm 3-5 KOPPEKINH
N MTOJITOTOBKH BBITTYCKHUKOB
3HaHWUH
OcHOBHbBIE KJIaCChl HEOPTAHUYECKUX coeTuHennii (9 u)
Oxkcuapl. CocTas.
KnaccudunupoBars OkcHIbI HA OCHOBHBIE U KUCIOTHBIE. COCTaBIATh
3 menens | Knaccudukanus. Homenknarypa. VYpok uzydeHus .
36 . .. | ypaBHEHUS peaKIIHii, TPH MOMOIIU KOTOPBIX MOXKHO MONYyYUTh
STHBaps Cgoiictsa. [lonyuenue. HOBBIX 3HAHUI
OKCH/IBI
IIpumeHeHune
37 4 nenens OcnoBanust. Kinaccudukarms. VYpok uzyuenus | JlaBate omnpezaeneHue ocHoBaHMsIM. Ha3pIBaTh MO MEXTYHAPOIHOM
STHBapsI Homenknarypa. [lonyuenue HOBBIX 3HAHUHM | HOMEHKJIAType
dusznuecKkue U XMMUYECKHe
4 Henens . . VYpoxk u3yuenus: | Habmonars ¢pusndeckue 1 XUMUYECKHE MPEBPALLICHUS H3ydaeMbIX
38 CBOICTBA OCHOBaHMM. Peaktust .
STHBapsI o HOBBIX 3HAHHWH | BEIIECTB
HeUTpanu3anuu
Kucnotsr. Cocras. .
HccnenoBaTh cBOWCTBA N3y4aeMbIX BEIIECTB.
1 vepena | Knaccudukanus Homenknatypa. Ypok u3ydeHus
39 . | HabmomaTe ¢pusndeckue 1 XUMUYECKHE MPEBPAILICHUS N3Y4aeMBbIX
(deBpans dusnyeckrue 1 XuMU4eCKue HOBBIX 3HAHHUN

CBOMCTBA

BCIICCTB
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Comu. Coctas. Knaccudukarusi.

JaBate onpenenenue coisiM. Kimaccudumuposars conu. HazeiBaTs 1o

1 Hepens Ypok uzyuenus o N
40 Howmenknarypa. CriocoOsr . | cucremarnyeckoit HomeHKarype. CocTaBiATh (hOPMYIIBI COJIEH 11O
(beBpans . HOBBIX 3HAHHM
MOJIYYEHUs COJIeH HA3BaHUIO
Ouznyeckue 1 XUMHUIECKHe
2 Henens . . VYpok u3ydyenus | HaGmogats pusnyeckre 1 XuMHUYECKUE MIPEBPAIICHUS H3ydaeMbIX
41 CBOMCTBA coJiel. PacTBOpuMOCTh M
beBpans . HOBBIX 3HAHHUH | BEILECTB
coJieii B BoJIe
Ypok
['eneTnyeckas CBSI3b MEXKIY
2 Henend 00001IEHNS U . "
42 OCHOBHBIMH KJIaCCaMHU 3anuceIBaTh NPOCTEHIINE YPAaBHEHUS XUMUUECKUX pPeaKui
dbespans . CUCTEeMaTH3alu
HEOPraHUYECKUX COCTUHEHUN .
Y 3HaHUU
IIpakTnyeckas padora 5. Ypok .
Knaccudunuposars n3yuaeMbie BEIIECTBA 10 COCTaBY U CBOWCTBAM.
Pemenune sxcriepuMeHTATBHBIX KOMILJIEKCHOTO . .
3 negens CoctaBisath (hOpMyIIBl OKCHIOB, KHCIOT, OCHOBAaHHM, COJIEH.
43 3amad no teMe «OCHOBHBIE MIPUMEHEHUS L
beBpans . XapakTepHu30BaTh COCTaB U CBOMCTBA BEIIECTB OCHOBHBIX KJIACCOB
KJIACChl HEOPTAHUYECKUX 3HAaHUU U .
. . HEOPraHMYECKUX COCIMHEHUI
COCIMHEHUI YMEHHH
Ypok KOHTpOIA, N
TectoBast KOHTpOsIbHAS paboTa B HECKOJIBKUX BapHaHTax U3 3aJaHUN
4 nepens Kontponbnas padota Ne 3 o OIICHKH 1
44 pa3HOro BHUIa, COOTBETCTBYIOIIUX TPEOOBAHUSM K YPOBHIO
beBpans Teme 6 KOPPEKINH
N MOJITOTOBKH BBIITYCKHUKOB
3HaHWUH
Paznen 2. IEPUOAUYECKHNU 3AKOH U TIEPUOINYECKAS CUCTEMA XUMHNUYECKHUX 3JIEMEHTOB
J.N. MEHJIEJIEEBA. CTPOEHHUE ATOMA (10 v)
Ctpoenne aToma (10 1)
[IepBbie moONBITKN
45 4 Henens KJIacCU(UKALUN XUMUYECKUX VYpok u3ydeHus: | AHAIU3UPOBATH KIACCU(PHUKAIIMIO XUMUYECKUX JIeMeHTOB. [laBaTh
¢beBpans 2eMeHTOB. AMQOTEpHBIE HOBBIX 3HAHWH | OTpeJieIeHue MEePEXOTHBIX U aM(POTEPHBIX METAIIJIOB
COCZIMHEHUS
KnaccudunupoBaTh n3ydeHHbIE XUMUYECKUE 3JIEMEHTHI U UX
[lepBoHaUYaNTEHBIC TIPEACTABICHUS COEIMHEHUS.
1 Henens . Ypok usydeHus .
46 MapTa 0 €CTECTBEHHBIX CeMeiCcTBax HOBLIX SHAHI CpaBHUBATH CBOMCTBA BEIIECTB, MPUHAAIESKAIIUX K PA3HBIM
P XUMHUYECKHX 3JIEMEHTOB KJIaccaM; XUMHYECKHUE AIIEMEHTHI Pa3HBIX TPYIII. Y CTAaHABIUBATh
BHYTPH- U MEXKIPEAMETHBIC CBSI3U
47 1 nenens ["anoreHsl — camble aKTUBHBIE VYpok u3ydeHus: | XapakTepu30BaTh IMOJI0KEHUE rAJIOTCHOB B IEPUOANYECKON Tabnuie
Mapra HEMETaJLIbI HOBBIX 3HAHWH | U CTPOCHUE UX aTOMOB
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2 Henens

[Tepuoanueckuii 3aKoH

Ypok n3yueHus

®dopmynupoBath nepuoandeckuit 3akoH /1. 1. Menaeneesa u

48 .
Mapra . . MenneneeBa HOBBIX 3HAHUN | PACKPBIBATH €TI0 CMBICI
CtpykTypa TabIuIbl
PYKTYD 1 OnuceIBaTh U XapaKTepPU30BaTh CTPYKTYPY TaOIHIIbI
«Ilepunonnueckas cucrema
3 Henens VYpoxk usyuenust | «llepuoguueckas cucrema xumuueckux snemeHToB . . Menaene-
49 XUMHYEeCKuX deMeHToB Jl. U. N
MapTa HOBBIX 3HaHMH | eBa» (KopoTkas ¢popma). Paznnyare nepuost, rpynmsl, A - u b-
MenneneeBay» (kopotkas hopma): COVIIILL
A - u b - rpynnsl, nepuobl pyn
Crpoenue atoma. Cocras OnpenensiTb YUCIIO NPOTOHOB, HEUTPOHOB, JIEKTPOHOB Y aTOMOB
aTOMHBIX siiep. XUMUYECKUN XUMHYECKHX 3JIEMEHTOB, UCIOJIB3YS EPUOANYECKYIO TaOIHILY.
3 Henens AP VYpok uzydenus ’ YA LIEpHO yIo 1 1y
50 AJIEMEHT — BUJ aTOMOB C . | JlenaTh yMO3aKIIIOUEHHS O XapaKTepe U3MEHEHUSI CBOMCTB
MapTa HOBBIX 3HAHUI
OJIMHAKOBBIM 3apsAIOM fJIpa. XUMHYECKHX JIEMEHTOB C YBEIHUCHUEM 3aPsiI0B aTOMHBIX SI/IEp.
H3oToO11b1 HccnenoBaTh cBOWCTBA N3y4aeMbIX BEIIECTB
CocTaBsTh CXEMBI CTPOSHHSI aTOMOB T1epBbIX 20 IIeMEHTOB
DnexTpoHHasi 000JI0UKa aToMa: N
1 nenens VYPOK u3ydeHus | IepuoOANYECKOI CHUCTEMBI DIEMEHTOB. XapaKTepU30BaTh XUMUYECKUE
o1 MOHSTHE 00 ANEKTPOHHOM CIIOE, . o
anpens 1o EMKOCTH HOBBIX 3HAHUM | DJIEMEHTHI Ha OCHOBE MX IMOJIOKEHUS B IEPUOINUECKON CUCTEME U
0COOEHHOCTEH CTPOEHUsI UX aTOMOB
OOBsACHATH (PU3UUYECKHIA CMBICI TIOPSIKOBOTO HOMEPa XUMHUYECKOTO
Ileproanueckoe n3MeHEHNE 3J€MEHTa, HOMEPOB TPYMIBI U MEPUOAA, K KOTOPBIM JIEMEHT
1 Hepens oPHOA Ypok u3ydueHus ’ POB TPyl leproa, p
52 anpens CBOMCTB XMMHYECKHUX DIIEMEHTOB HOBBIX 3Hapuii | TPAHAVIEKHT B IEPHOTUIECKON CHCTEME J. 1. Menpeneera;
B Meproax u A-rpymnmax 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB AJIEMEHTOB B MPEENIAX MaJbIX
NEPUOAOB U A-rpynn
3HaueHUe NepUOINIECKOTO [losicHATH 3HaUEHME TEPUOANYECKOTO 3aKOHA ISl Pa3BUTHS HAYKH.
2 Henens VYpok nzydenus
53 3aKoHa. JKU3Hb U NeATEIbHOCTb .| Ilepeuncnats OCHOBHBIE dTaIlbI )KU3HEAesATeNbHOCTH [1.1.
anpens HOBBIX 3HAHUI
J. 1. MenneneeBa MeneneeBa
IIpakTnyeckas padora 6.
N3ydeHne KUCI0THO-OCHOBHBIX Vo
CBOMCTB THAPOKCHJIOB, KOMHHEKCHOFO OnuceiBaTh XUMHYECKHE PEAKIINH, HAOII01aeMbIE B X0JI€
54 2 Henens 00pa30BaHHBIX XUMHUYECKUMU nonvenems | 2KCTIEPMEHT
anpens anementamu |l mepuona ¢ 2 AR 1 VYyacTBOBaTh B COBMECTHOM OOCYXKJICHUHU PE3YJIbTaTOB OMBITOB.
npumenenuem yugpoesoi - Jlenatb BBIBOJbI U3 PE3YJIHTATOB IPOBEICHHBIX XUMUYECKUX OIBITOB

Jnabopamopuu 6 pamkax
npoexma «Touxa pocmay

Paspnen 3. CTPOEHUE BEILIECTBA (10 u)
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Xumuueckas cBsi3b (7 )

55 3 Henens DNeKTPOOTPULIATENILHOCTD 1 VYpok uzyuenus | JlaBatp onpeaeneHue MOHATHIO JIEKTPOOTPULIATEIHHOCTb.
anpest XUMHUYECKUX 3JIEMEHTOB. HOBBIX 3HaHUKM | CpaBHMBAThH IEKTPOOTPHUIATENLHOCTD B IEPUOAAX U FPYIIaxX
56 3uenens | KosanentHas cBs3b. [lonsipHas u 1 VYpok uzydenus | Onpenensrs NOHATHS «KOBAJICHTHAs HETIOJSPHAs CBS3bY,
anperst HEMNoJIIpHAasi KOBAJICHTHBIE CBS3U HOBBIX 3HAHUM | «KOBAJICHTHAs MOJIIPHAs CBSI3b)»
JlaBaTh omnpenieneHne MOHATHAM: HOHBI (ITOJIOKUTEIBHO- U
4 nenens Ypok uzyuenus
57 HNonnas cBs3b 1 . | OTpHUIIATENIbHO 3apsKEHHBIC) MOHHASI CBSI3b, BEIIECTBA
anpens HOBBIX 3HAHHM
HEMOJIEKYJISIPHOTO CTPOEHHUS
58 4 Henens BanenTtHocTs B cBeTe 1 VYpok uzyuenus | CpaBHUBATh BAJICHTHOCTb U CTENEHb OKUCIeHUs. COCTaBIATh
anpers ANEKTPOHHOU TEOPUH HOBBIX 3HaHUHU | (POPMYJIBI IO BaJICHTHOCTHU
Crenensb okucnenus. [Ipasuna
1 Henens . VYpok nzydenust | OnpenensTb CTENEHb OKUCIEHUS aToma B BelecTBe. CoCcTaBIsATh
59 ompe/IeICHUs CTENEHEeH OKHCIIe- 1 o
Mast HOBBIX 3HAHUH | (POPMYJIBI IO CTETICHU OKHCIICHUS
HUS DJIEMEHTOB
Ypok
CoctaBnarb popMyIibl BEIIECTB [0 U3BECTHBIM CTETICHSIM OKUCIICHHS
2 Hexensa [ToBTOpEeHME 1 0000IICHHE 11O 000011IeHNA U
60 1 3JIEMEHTOB. Y CTaHABIMBATh BHYTPH - U MEXIIPEAMETHBIE CBSI3U.
Mast TeMaMm 7 1 8 CUCTEeMaTH3alH
N CocTaBnsaTh CpaBHUTEIBHBIE U 0000IIIAI0NTNE TAOTUIIBI, CXEMBbI
U 3HaHUN
Ypok KOHTpOIS, N
TectoBast KOHTpOJIbHAS paboTa B HECKOJIBKUX BapHaHTaxX U3 3aJaHUN
3 Henens Kontponbnas padota Ne 4 mo OLICHKHU U
61 1 pa3HOro BHU/a, COOTBETCTBYIOIIUX TPEOOBAHUSM K YPOBHIO
Masi TeMaMm 7 U 8 KOPPEKINH
N MTOJITOTOBKH BBITTYCKHUKOB
3HAHUT
KosinuecTBeHHBbIE OTHOIEHUSI B XUMHUH (3 )
62 3 Henens 3akoH ABorajipo. MosipHbIit 1 VYpok nzyduenust | @opmynupoBaTh 3akoH ABoraapo. Onpenensatb 00bEM rasa 1o
Masi 00BEM razoB HOBBIX 3HAHUM | KOJMYECTBY BEILIECTBA
Ypok
4 Henens Pemath pacuetHble 3a1aun 1o GopMyiaM B YpaBHEHHSIM, OTIUPASICh
63 OTHOCHUTENBHAS TUIOTHOCTH T'a30B 1 3aKperIeHUs
Mast N Ha 3aKOH ABOTrajapo
3HAHUU
64 4 wenens | OOBEMHBIE OTHOIICHHSI TA30B TPU 1 Ypok uzydenus | Beraucnsate MOISpHBINH 00bEM Ta30B, OTHOCUTENBHYIO INIOTHOCTh
Masi XUMHUYECKHUX PEaKIMsIX HOBBIX 3HAHHH | ra30B, 00bEMHBIE OTHOIICHUS T'a30B MPU XUMUYECKUX PEAKIUSIX
65 -
70 Pe3epBHOE Bpems
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BUbI KOHTPOJISA 8 KIIACC

Ne
ypoKa Mara Tema Bupa xonTpoas O6opynoBanue
[Tpuémsbl 6e30macHOi C IPUMEHEHUEM
| Hexens paboThI ¢ udpoBoi
2 obopyaoBaHUEM U [Ipaktrueckas padora 1 nabopaTopuu B
CEHTSOPS
BemecTBamu. CTpoeHHe paMKax mpoeKTa
IJIaMEeHU «Touka pocta»
. C IPUMEHEHUEM
OuncTka 3arps3HEHHON HpPOBoi
2 Henens MOBApEHHOMN P
4 [IpakTrueckas padora 2 nabopaTopuu B
CEHTSIOps conu. dusznueckue u
paMKax mpoeKTa
XUMHYECKUE SIBICHHUS
«Touka pocta»
2 "Henens [TepBonavasibHBIC
20 p KonTponbnas padora Ne 1
HOSIOps XUMHYECKHUE TTOHATHUS
C IPUMEHEHUEM
n@ppoBoit
4 nenens | [lomydyenue kucnopona u i pp
24 " [IpakTrueckas padora 3 nabopaTopuu B
HOSIOps M3Y4YECHHE €ro CBOMCTB
paMKax mpoeKTa
«Touka pocran
C MPUMEHEHUEM
n@ppoBoit
2 wenens | Ilomydyenue Bogopona u unbp
28 . [IpakTuueckas padora 4 nabopaTopuu B
nexaopst U3y4eHHE ero CBOMCTB
paMKax mpoeKTa
«Touka pocta»
3 Henend Kucnopon. Bonopoz.
35 p P KonTtpomnsHast padora Ne 2
STHBaps Bona
Pemienue
C MPUMEHEHUEM
AKCIEPUMEHTATHHBIX 1HpOBoii
3 Henens 3aj1ay 1Mo Teme p
43 [IpakTuueckas padota 5 nabopaTopuu B
dbeBpas «OCHOBHBIE KJIaCCHI
paMKax mpoeKTa
HEOPraHUYeCcKuX
N «Touka poctan
COCTMHEHUI»
OCHOBHBIE KJIacChl
4 uenensa
44 (enpans HEOpPraHUYECKUX KonTtponbHast padora Ne 3
P COCIMHEHU I
N3yuenune kucioTHO-
OCHOBHELX C MPUMEHEHUEM
. nppoBoit
2 Hexensl | CBOMCTB I'MIPOKCH/IOB, unbp
54 [IpakTuueckas padbora 6 nabopaTopuu B
amnpes 00pa3oBaHHBIX
MACCKIMIL pamKax MpoeKTa
«Touxka pocra»
anemenTtamu |l mepuona
3 Henens Crpoenue aToma.
61 A p Kontponbnas padota Ne 4
Mmast XuMHUYeCcKas CBA3b




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 9 KJIACC

(2 4 B Henmesr0, Bcero70 4, U3 HUX 2 4 — PE3ePBHOE BpeMsI)

Ne Koua-Bo
wn Hara Pa3znes, Tema ypoka 4ACOB Tun ypoka XapakTepucTHKA OCHOBHBIX BHI0B /1eITeJIbLHOCTH
I'JIABA 1. Knaccudukanusi xumudeckux peakuuii (5 yacon)
JlaroT ompenienenne MOHATHAM OKACITUTENb U BOCCTAHOBHUTEIb,
1 1 Henens OxucnuTensHo- 1 Yok usydeHus | mpuBOaUTH NMpruMepbl. CpaBHUBAIOT PEAKITUH OKUCIUTEIBHO-
CEHTSOps BOCCTAHOBUTEIJIbHBIC PEAKIIUU HOBBIX 3HAHUM | BOCCTAHOBHTENbHBIC U 0OMeHa. COCTaBIISIOT OKHCIUTEIIBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIMU METOJIOM JICKTPOHHOTO OajiaHca
OnpenenstoT KOJTMYECTBO TEIUIOTHI, BBIICIISIOIINECS B XO/I€ PEaKIIUU
5 1 nenenst | TernoBsie 3 (HEeKTH XUMHUYECKIX 1 Ypok u3ydeHus | WM HEOOXOAMMOMH /ISl POTeKaHUs peaknuu. Haxomst maccy,
CEHTSOPs peakiuii HOBBIX 3HAHMH | KOJIMYECTBO BEUIECTBA pearcHTa WK MPOJAYKTa PEAKIHH 10
TEPMOXUMHUYECKOMY YPaBHECHUIO
2 Henens . Ypok uzydeHus alOT TIOHATHE O CKOPOCTH XUMHYECKHX PeaKIUii U eIMHULIAX e
3 A CKOpOCTh XMMHUECKUX PEaKInit 1 P YHCHM A p peaKtt FUHIT
CEHTSIOps HOBBIX 3HAHUH | U3MEPCHHUS
IIpakTuyeckasi pa6ora Ne 1.
N3yuenue BnusHUSA yCI0BUU Ypok
2 Hexens MIPOBEJICHUST XUMHYECKOM KoMIUIeKCHOTO | [Toka3bIBatOT BIMSHUE HA CKOPOCTh pEaKluii TakuxX PaKkToOpoB, KaK
4 cenTS6Ds peaknuu Ha e€ CKOpOCTh ¢ 1 OPUMEHEHHs | IPUPOJA PearupyoX BEIIeCTB, UX KOHIIEHTPAIHS, TUIONIA/Ib
P UCROIb308aHUEM UUPPOBOIL 3HaHUH U COTIPUKOCHOBEHHUSI U TEMIIEpaTypa
nadopamopuu 6 pamkax YMEHHH
npoexma «Touxka pocmay
YrnyOnsioT U 000011at0T 3HAHUS YYAIIUXCS O COCTOSTHUU
3 uenens | OOparumsle peakuuu. [lonarue o Ypok uzydeHus Y Hl yHa
5 1 . | XMMHYECKOro paBHOBeCHUs. 3aKpEIUISIOT 3HaHUS O criocodax
CEHTSOps XUMHYECKOM PaBHOBECUU HOBBIX 3HAHHH
cMeleHus pasHosecus. [aroT onpenenenue npunmuna Jle [larense
I'JIABA 2. XuMnueckne peakiuy B BOJIHBIX pacTBopax (8 yacos)
JlaroT ompesiesieHne OCHOBHBIM MOHITHAM. Y4aTcs OTINYaTh
CymHocTs mporecca
3 Henens . VYPOK U3y4eHHUs | DJIEKTPOJIUTHI OT HE INEKTPOIUTOB. [lepeuncisitoT OCHOBHEIE
6 AIEKTPOTUTHYCCKOM 1 .
CEHTSIOps HOBBIX 3HAHUM | TIPUYHHBI JUCccOManyd. [T0SICHSIFOT OCHOBHBIE ITOJOXKCHHS
JMCCOLIMALIUU

3J'ICKTpOJ'IPITH‘ICCKOﬁ JUucconuanuu. OOBACHSAIOT OTJIMYHSA aTOMA OT
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noHa. XapaKTepu3yT MEXaHU3M PACTBOPCHHUE BEIIECTB C
PA3JIMIHBIM XapPaKTCPOM CBA3U

Z[aIOT OIpE€aACIICHUE OCHOBHBLIM IMMOHATUAM: KUCJIOTbI, OCHOBaHUA

DNEeKTPOIUTHYECKAS
4 nenens . VYpoxk nzydenusi | conu — ¢ Touku 3peHus TOJl. CocTaBigOT ypaBHEHHS ITPOIIECCOB
7 JUCCOLMAIUS KUCIIOT, OCHOBaHUM . .
CEHTSOps U conei HOBBIX 3HAHHWH | JMCCOIMALUK BellecTB. PaboTaroT ¢ Tabnuieit pacTBOpuMOCTH,
yKa3bIBaTh BEIIECTBA JUCCOLUUPYEMBIE B BOJHOM PacTBOpE
JlaroT onpeniesieHre OCHOBHBIM MOHSATHUSAM; PACCUUTHIBAIOT CTENIEHD
8 4 venens | CnaOble M CUIIBHBIC AJIEKTPOJIHTHL. VYPOK u3ydeHus | AuccolMaluy BellecTBa B pactBope. [IpuBoasT mpuMepsl CUIIbHBIX U
CeHTAOPS Crenenp cconnanuu HOBBIX 3HAHUH | CITa0BIX ANIEKTPOIUTOB. OOBACHSIOT MOHITUS «CHIIbHAS) U «CI1adas
KHCJIOTA C UCII0JIb30BAHUEM IOHATHUS O - CTENEHb JUCCOLUALUU
AHanU3UpYyIOT yCIOBUS POTEKaHUS peaKklUii HOHHOTO OOMeEHa.
Paznuyarot pacTBOpHI, colepiKalie pa3inyHble HOHbBI. 3aUCHIBAIOT
1 Henens Peakuuu nonsoro oOMeHa u VYpok u3zydeHus "
9 . | YpaBHEHHUS peak Uil KAYeCTBEHHOI'O OIIPE/IEICHHS HOHOB.
OKTSI0ps YCIIOBHSI UX MTPOTEKAHUS HOBBIX 3HAHHUI
[TepeuncnsiroT ycinoBus, MpH KOTOPHIX PeaKIIMi HOHHOTO 0OMEHa
UAYT 10 KOHIA
aloT OIpeieJIeHHEe MOHITHIO TUAPon3. Ha3pIBaloT MHHIMKATOPHI U
10 I nenens I'naponus conen YPOK u3yHCHUs ﬁ[x OK acllz ILB a3JIAYHBIX CpE axﬂrl)'lo dopmyie Be GCTia b
OKTSIOps P HOBBIX 3HAHUI Packy’ s p peax. PMY. t
OTIPEACIISAIOT XapaKTep CPEIbl
IIpakTnueckas padora Ne 2.
Pemienue sxkcneprMeHTaIbHbBIX Yok
3aza4 no teme: «CBolicTBa p
. . KoMILIeKCHOTO | [TOBTOPSIOT TeXHUKY 0€30MacHOCTH MpH MPOBEIECHUH MPAKTUYECKUX
2 Hexens | KHUCIOT, OCHOBAHUH U cojiel Kak .
11 MpUMEHEHHsT | U Ja00opaTOpHBIX paboT. BHIMOMHIIOT XUMHUUECKUI SKCIIEPUMEHT 110
OKTSIOpst ANEKTPOJIUTOBY € .
. 3HaHUH U pacrno3HaBaHUIO HEOPTAaHUYECKUX BELIECTB U MOIYYEHHUIO
UCNOb306aHUEM UUPPOBOIl -
Jaabopamopuu 6 pamkax
npoexma «Touka pocmay
O6o0maromuit ypok Mo TemMam: Ypox
12 2 Henens «Knaccudukanus XuMHIECKIX 0000mmenuss 1 | [ToBTOPSIOT KacCHpUKAIINIO XUMUYECKUX peakiuii. PemaroT
OKTSIOps peakuuity, «XuMHYECKHe CHCTEMATH3AIMHK | 3a/1a4H: C UCIIOJIb30BAHNUEM MOHATHS N30BITOK U HEJOCTATOK
peaKIMy B BOJHBIX PACTBOPAX» 3HAHWH
Ypoxk KoHTpoIS, N
3 Henens Konrponsnas padora Ne 1 mo OLICHKH 1 TecroBast KOHTpoOJIbHAsI pab0Ta B HECKOJIBKUX BapHaHTaX U3 3a/1aHUi
13 OKTG DS teme: «Knaccupukanus ou . pa3HOro BUAA, COOTBETCTBYIOIIMX TPEOOBAHUIM K YPOBHIO
o K KITAH
P XUMAYECKUX PEAKIIHii», 3%;}1;71 MOJITOTOBKH BBHITYCKHUKOB. 3aJ]aHUsI CO CBOOOTHBIMU KPATKUMH H
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«DQNEKTPOIUTHYECKAS
JUCCOLIMALIUS.

pa3BepHYTHIMM OTBETaMH. 3a1aHUs Ha COOTBETCTBHE. 3a/laHus Ha
YCTaQHOBJICHHE B3aUMOCBSA3H. 3alI0JTHEHNUE CPABHUTEIIBHBIX TAOJIHII.
3amaHns Ha HaX0X/IEHUE OIMOOK B IPUBEIEHHOM TEKCTE.
3aaHus: 3aKOHYUTD (JIOIIOJIHUTD ) IPEJIOKEHHE.

Pemenue npocreimmx 3a1a4 Ha M30BITOK M HEJOCTATOK PEareHTOB.

I'JIABA 3. I'anorensl (5 yacos)

JlaroT XapakTepUCTUKY MOJIOKEHUS JIEMEHTA B TA0JIHIIE SJIEMEHTOB.
3 Henensd Ypok n3yuenus
14 XapakTepucTuKa rajloreHoB 1 .. | [loka3bIBatoT cTpoeHune aroma siaemMenTa. CpaBHUBAIOT BELIECTBA 110
OKTAOPS HOBBIX 3HAHUU .
CBOMCTBaM
XapakTepusyroT B3aUMOJICHCTBIE XJIOpa C MPOCTHIMU BEIIECTBAMH.
XapakTepusyrloT B3aUMOICHCTBHUE CO CII0KHBIMH BEIIECTBAMHU.
15 4 nenens X0 1 VYpok nzydenust | OOBICHSIIOT OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTBA.
OKTAOpS p HOBBIX 3HaHUN | COCTaBIISIIOT OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU METOI0M
aneKkTpoHHoro 6ananca. [lepeuncrnstor obaacTu npUMEHEHHS
BEIIeCTBa
XapakTepusyroT (opMyIty, BUA CBS3H, TUIl PEIIETKU, arperaTHoe
4 nenens XJIOpOBOAOPO: OJIYYEHHUE U Ypok u3yueHus p PH3YIOT GopMyIty, BI ’ p » P
16 . 1 . | cOCTOsSIHUE, CTENEHb OKUCIICHUSI DJIEMEHTOB. AHATU3UPYIOT CIIOCOOBI
OKTAOPS CBOICTBa HOBBIX 3HAHHH
MOJTy4YEHUs B TaOOPATOPUU U TIPOMBITIINIEHHOCTH
OOBSCHSIOT MOTY4YEHHE BELIECTBA B JAOOPaTOPUU U
MPOMBINIIEHHOCTH. CpaBHUBAIOT XJIOPOBOAOPOI M CONISIHYIO
KHUCJIOTY. XapaKTepU3yrT B3aUMOJICHCTBHE C MPOCTHIMU
2 Henend N Ypok usydeHus Y. Aap PH3YIO A . P
17 ConstHast KUCIIOTa U €€ CONH 1 .. | BemecTBaMH. XapakTepU3yloT B3aUMOJICHCTBHE CO CIOKHBIMU
HOSIOps HOBBIX 3HAHHM
BellecTBaMH. XapaKTEPHU3YIOT C TOUYKH 3PEHUS OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX TIpoIieccoB. [lepeuncrnstor obnactu
NPUMEHEHHUS COJITHOM KHCIIOTHI U € coleit
IIpakTuyeckas padora Ne 3. Vpok
[Tonydyenue constHON KUCIOTHI U
. . KOMILJIEKCHOTO
2 Henend M3y4YeHUe €€ CBOMCTB ¢ .
18 . 1 MIPUMEHEHUS OnpenensioT CBOMCTBA KUCIOT
HOSIOPs UCNOIb306AHUEM UUPPOBOTL .
3HAHUU U
Jnabopamopuu ¢ pamKax .
YMCHHH
npoexma «Touka pocmay

I'JIABA 4. KucJiopon u cepa (8 yacos)
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J1at0T XapaKkTepUCTHKY 3JIEMEHTY IO MOJIOKEHHIO B TAaOJIHIIE.
CpaBHMBAIOT OKHCIUTEIbHBIE CIIOCOOHOCTH KUCIIOPOJIA U CEPBI.

19 3 Henens XapakTepucTuka KHCIopoia u VPpok u3ydyeHus | AHaIM3UPYIOT CTETIEHb OKUCIICHHUS; BAJICHTHOCTH KHCIOPO/a U CEpHI.
HOSIOps cepsl HOBBIX 3HaHUM | OOBACHSIOT MOHATHE AJUIOTPOINH HAa IPUMEPE KUCIOPOa.
CocCTaBisIOT ypaBHEHUS XUMUYECKUX PEAKLIUH, TOATBEPKIAIOIIHNE
II0JIyYE€HHUE KHUCIOPOJa U 030Ha
J1atoT XapaKkTepUCTHKY JIEMEHTY IO MOJIOKEHHIO B TAOJIHIIE.
3 Henensd . Ypok nzydenus | OOBICHSIOT MOHATHE AJUIOTPONUU Ha IpumMepe cepbl. COCTaBIAIOT
20 CBOICTBa M MPUMEHEHHE CEPhI . . .
HOSIOPSI HOBBIX 3HAHUM | ypaBHEHHS XUMUYECKUX PEAKIIHH, TOATBEPIKIAIOIINE CBOWCTBA
cepsl. I[lepeuncrsror 06acTi MPUMEHEHUS CEPhI U €€ COeTMHEHHH
JlaroT XapaKTepUCTHKY BEIIECTBY: CEPOBOAOPO/, aHATUZUPYIOT €TO
4 nenens VYPOK u3ydeHus: | BOCCTAaHOBUTENIbHbBIE CBOMCTBA. XapaKTEPU3YIOT COJIU CYIbMUIBI, KX
21 Cepoonopon. Cynbhuast p YHCHH . P pH3y yIbOULL,
HOSIOPSI HOBBIX 3HaHUM | cBoiicTBa. COCTABISIOT YPaBHEHUS PEAKLUH ITOTyUEHHsI BELIECTB.
Pemraror 3agaun Ha onpezaeneHue GopMyIbl
JlaroT XapakTepUCTUKY BEIIECTBY: CEPHUCTBIN ra3, aHAJTU3UPYIOT €ro
OKHCITUTEIBHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA. COCTABISIOT
4 nenens Oxkcup cepsi (IV). Cepaucras VYpok uzydenus - N .
22 . | CTpYKTypHbIE POPMYJIIBI CEPHUCTON KUCIOTHI U €€ COJICH.
HOSIOPSI KHCJIOTa HOBBIX 3HAHHH . .
CocCTaBIsIOT ypaBHEHHS PEaKIIHid, XapaKTepPHU3YIOIIHe CBOWCTBA
BeIecTB. PemaroT 3a1auu ¢ TepMOXUMHUYECKUM (D (HEeKTOM
JlaroT XapakTepUCTUKY BEIIECTBY: CEPHBIi ra3. AHATU3UPYIOT €ro
OKHUCJIUTEIbHBIE CBOMCTBA. XapaKTepU3YIOT OOIIME CBOICTBA CEpHON
1 Henensa Oxcun cepsl (VI). Cepnas Ypok usydeHus p PH3YIOT OOII . p
23 .. .. | KHCIOTHI. 3alTUCBHIBAIOT YPABHEHUS PEAKIIUN B3aUMOICHCTBUS
nexaopst KHCJIOTa U €€ CONu HOBBIX 3HAHHH
pacTBoOpa KUCIOTHI ¢ METAJNIAMH, OCHOBHBIMH OKCHJIAMH,
pPaCTBOPUMBIMH U HEPACTBOPHMBIMU OCHOBAHUSIMU
Ypok
IIpakTuyeckas padora Ne 4. p
KOMIIJIEKCHOTO .
24 1 Henens Pemenue skcriepuMeHTATEHBIX BBIOMHSAIOT XUMHYECKUN SKCIIEPUMEHT 0 PaCTIO3HABAHHIO
MIPUMEHECHHUS
nexaopst 3ajau no Teme: «Kucioposa u 2 AEITE HEOPTraHMYECKUX BEIIECTB U MOIyYSCHHIO
HaHWH 1
cepa» .
YMCHHIMA
Ypok
2 "Henens O06o0mmaronuii ypok 1o TemMam: 00001IeHHS 1 .
25 PemaroT nmpocreiimux 3a1a4 Ha H30BITOK U HEAOCTATOK PEareHTOB
nexabpst | «[amorensi», «Kucnopos u cepa» CUCTEMAaTH3aINH
3HAHUU
26 2 Henens Kontponsnas padora Ne 2 mo VYpox xkoHTpoIs, | TecroBast KOHTpOJIbHAS paboTa B HECKOJIBKMX BapHAHTaX U3 3aJJaHUN
nexaops teme: «Kucnopon u cepa» OLICHKH U Pa3HOTO BUA, COOTBETCTBYIOIINX TPEOOBAHUSAM K YPOBHIO
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KOppEKLHUH
3HAHUHI

IIOATOTOBKHA BBIHYCKHI/IKOB. 3aI[aHI/I$I (610] CBO60,Z[HI>IMI/I KpaTKI/IMI/I nu
pa3BEepHYTHIMU OTBETaMU. 3aJaHUsl HA COOTBETCTBHE.

3aaHus Ha YCTAaHOBJICHHE B3aUMOCBS3U. 3aMl0JIHEHUE
CpaBHI/ITCJIbeIX Ta6JII/II_I.

3aiaHus: 3aKOHYHTH (JIOTOJHUTH) MPETIOKEHUE.

I'JIABA 5. A3zot u pocop (10 yacoB)

JlatoT XapaKTepUCTHUKY 3JIEMEHTOB IO MOJIOKEHHIO B TAOJIHIIE.
XapakTepu3yroT a30T KaK 3JIEMEHT U KaK BEIECTBO. AHAIU3UPYIOT
XapakTepucTuka azoTa u Ha OCHOBE TEOPUU CTPOCHHSI aTOMOB CXOJICTBO M OTJIMYHE a30Ta U
3 Henensd VYpok nzydenus
27 fleKabps docdopa. Pusznueckue u 1 HOBLIX SHAH tbocdopa. OOBIACHIIOT IEKTPOHHOE CTPOCHHUE MOJIEKYJIIBI a30Ta.
XUMHUYECKHE CBOMCTBA a30Ta CocTaBisIOT ypaBHEHHUs PEAKIMil, XapaKTepU3yIOIlUe CBOMCTBA
azora. OnpenensioT BAUSHUSA TEMIIEPAaTyphl U 1aBJICHUS Ha
CMEIICHUE PABHOBECHS
OOBsCHSIOT 00pa30BaHus JOHOPHO- AKLENTOPHOM CBS3H.
CocTaBisIOT ypaBHEHHsI PEaKIMid, JIeXkKallie B OCHOBE MOJIyYSHHUS
o8 3 Henensd AMMIAK 1 YpOK u3ydeHus | ammuaka. XapakTepusyroT poib ycioBuil (P, t, katanusartopa) B
nexaops HOBBIX 3HAHMH | IPOMBIIJIEHHOM CHHTE3€ aMMHaKa. Jloka3pIBaloT CBOWCTBA aMMHUaKa,
3aMMCHIBATh YPaBHEHUS B MOJICKYJISIPHOM, HOHHOM U OKHCIIHTEIBHO-
BOCCTAHOBHTEIILHOM BHJIE
IIpakTuyeckas padora Ne 5. Vpok
[Tony4yeHne aMMuaka v U3y4eHue
- KOMILJIEKCHOTO
3 Henmens | ero CBOWCTB ¢ UCHOIb306aAHUEM .
29 L 1 OpUMEHEeHHs | BBIMONHAIOT XUMUYECKUH SKCTIEPUMEHT I10 MOJTYYSHHIO BEIIECTB
nexadps yughposoi nabopamopuu 6 .
3HaHUH U
pamxkax npoexma «Touka .
yYMEHUM
pocmay
Jarot onpenenenue coneit aMmMoHust. COCTaBISAIOT YpaBHEHUS
30 4 nenens Cotil AMMOHIS 1 Vpok u3ydeHus | peaxiuii, B pe3ysibTaTe KOTOPBIX 00pa3yOTCs COIM aMMOHHUSL.
nexaopst HOBBIX 3HaHuH | [lepeuncisroT 001acTH MPUMEHEHUS CONIC aMMOHUS. 3aMChIBAIOT
KayeCTBEHHYIO PEaKIIMIO HA HOH AMMOHHUS
3anuchIBalOT CTPYKTYPHYIO OPMYITY a30THOM KUCIOTHI.
4 nenens VYpok uzydenus | OnpenenstoT BaAIEHTHOCTb U CTENIEHb OKHCIeHHs a30Ta. COCTaBIAIOT
31 A30THas KuciaoTa 1 . .
nexaopst HOBBIX 3HAHWW | ypaBHEHHS MOTYYCHUS a30THON KUCIIOTHI U3 aMMHaKa.
XapakTepusyroT O0IIMe CBOMCTBA a30THON KUCIIOTHI
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4 nenens . VYpok uzydenus | XapakTepu3ytoT 0COObI€ CBOICTBA a30THOM KHCIOTHI. AHATU3UPYIOT
32 A Comu a30THOM KUCITOTHI p YHCHM p PH3YIO pyto
nexaopst HOBBIX 3HAHHWH | COCTaB HUTPATOB
XapakTepusyroT MOJI0KEeHUE dJIeMeHTa B Tadnuie. HazpBatoT
aiotrpornHbie Moaudukanuu dpocdopa, ux oranunsa. CocTaBiIgIOT
2 "Henens VYpok uzydenus P 8 fb wn pocopa, .
33 dochop . | ypaBHEHHUE pPeaKIInii, XapaKTepU3yroIIre cBoicTBa docdopa.
STHBapsI HOBBIX 3HAHHM
OnuceiBaloT obaactu npuMeHeHus pocdopa. AHATUZUPYIOT
crocoObI moy4deHus pocdopa
XapakTepusytot okcua gochopa V, Kak KUCIOTHBIH.
Oxcun docdopa (V) Knaccudunupyror u Ha3piBaTh coii opToPochHOpHOI KUCTOTHI.
2 Henens i Ypok usydenus | CocTaBislFOT MOJIEKYJISIPHBIE, HOHHBIE, OKACITUTEIBHO-
34 OprodocdopHas KuciIoTa u ee . .
STHBapsI ot HOBBIX 3HAHMH | BOCCTAHOBUTEIIbHBIC YPAaBHCHHUS, XapAKTEPHU3YIOIIHE CBOMCTBA
(docdopnoii kucnoTel. [lepeuncnsor o01acTu MPUMEHEHHS
(hochopHBIX yI1oOpeHHIA
Ypok
35 3 Henens Oo6o061aromuit ypok o Teme: 0000meHus u | Pemenue npocrelmmx 3aja4 Ha U30BITOK U HEAOCTATOK PEAreHTOB C
STHBapsI «A3ot u dochop» CHUCTEMATH3ALMK | yI9acTUueM a30Ta u dpocdopa
3HAHUU
TecroBast KOHTpOJBHAsI pab0Ta B HECKOJIBKUX BapHaHTaX M3 3a/IaHUi
a3HOTO BUJA, COOTBETCTBYIOLINX TPEOOBAHUIM K YPOBHIO
YPpOoK KOHTpOJIS, p 714, YFOUIHIX TP yP
MOJITOTOBKH BBITYCKHUKOB. 3aJaHHsI CO CBOOOIHBIMU KPATKHUMHU U
3 Henens Kontponbnas padota Ne 3 o OLICHKHU U
36 pa3BepHYTHIMH OTBETaMH. 3a/IaHUs HAa COOTBETCTBHE. 3a/laHUs Ha
STHBaPS Teme: «A3ot u pochop» KOPPEKIIUU
- YCTAHOBJICHHE B3aWMOCBSI3H. 3aITOJTHEHHE CPAaBHUTEIHHBIX TaOJIHII.
3aaHNs Ha HaXO0X/IeHHE OIIMOOK B IIPUBEIEHHOM TeKCTe. 3aJaHus:
3aKOHYUTH (JIOTIOJIHUTH) MPEAJIOKEHHE.
I'JIABA 6. Yraepoa u kpemunii (9 yacon)
JlaroT oO0I11yI0 XapaKTepUCTUKY 31eMeHTOB [V rpymnmsl riaBHOM
o TIBI, ICXOJIS1 M3 TTOJIOKEHHSI B TAOJINIIE M CTPOCHHUS aTOMOB.
4 nenmenst XapakTepHucTuKa yriiepoaa u Yok u3ydeHus ATPYIIBL, 8 H P
37 .. | JaroT XapakTepuCTUKY yriepoay Kak 3JIEMEHTY U BEILECTBY.
STHBAPSI KpEeMHHS. AJUTOTPOIIUS yTepoia HOBBIX 3HAHHUN
CpaBHHMBAIOT AJIOTPOIHBIE MOTU(PHUKAIINH YTIIEPO/a IO CTPOSHHIO U
cBoricTBaM. [lepeuncrnsaroT hopmsl yriiepoaa B MpUpo/ie
CoCTaBIAIOT ypaBHEHHUsI PEAKIIMI, XapaKTepU3YIOIIHE CBOWCTBA
38 4 Henens | XUMHMUYECKHeE CBOWCTBA yIiaepo/a. VYPOK u3ydeHus | yriepojia Kak OKHCIUTENs U KaKk BocCTaHOBUTENs. [lepeuncrnsitor
STHBaps Ancopbuus HOBBIX 3HAHMH | 00JacTH MPUMEHEHUs yrieposa. [laroT onpeneneHne MOHITHIO

aacopOuu
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XapakTepusyloT C AIEKTPOHHON TOUKH 3pEHHUS MpoLiecc 00pa30BaHUs
MoJiekyn okcuzaa yriaeposa ll. CpaBHUBAIOT IpoIece MOIy4eHUs

1 Henens . VYpok uzydeHus | oxcuaa yriaepoaa |l B maGopatopuu v mpOMBIIIITICHHOCTH.
39 . Oxkcwua yrinepona |l - yrapusrit ra3 p YHCHI sla YIIIEpon parop p
(beBpans HOBBIX 3HaHUM | [lepedncnstoT ycnoBus, MPU KOTOPBIX MOXKHO MOJYYUTh OKCHT
yraepoja Il. CoctaBnsitoT ypaBHEHUS peaklidii, XapaKTepU3yoIIre
XUMHUYECKHE CBOICTBa okcuaa yriaepoaa ll.
40 1 nenens Oxkcupn yriepona 1V - Ypok u3ydenusi | CoCTaBisIOT ypaBHEHUS peakinii 00pa3oBaHus okcuaa yriepoaa 1V
beBpas YTJICKHUCIIBIN Ta3. HOBBIX 3HAHHKA | B MPUPOJE, OBITY, B 1a00PATOPUU U MIPOMBIIIIEHHOCTH
. 3anuchIBalOT CTPYKTYPHYIO GOPMYIY YroiabHOM KUCIOTHL. [IpoBoasT
2 "Henens VYrospHas KUCIOTA U €€ COJIN. VYpok u3ydenus PYKTYPHYIO (hopmyty yr POBOZL
41 . | Ka4eCTBEHHYIO peakluio Ha KapOooHaTbl. COCTaBISAIOT YpaBHEHUS
despanis | KpyroBopot yrieposa B npupoe HOBBIX 3HAHHM .
peakiuii mo cxeme. Pemaror 3a1aun Ha MaCCOBYIO KOHIIEHTPAIUIO
IIpakTnuyeckas padora Ne 6. BBINOMHAIOT XUMUYECKHNA SKCIIEPUMEHT 110 PACIIO3HABAHUIO
«[lonydyenue okcuna yriepona VYpoxk HEOPraHUYECKUX BEIECTB; JOKA3BIBAIOT OMBITHBIM ITyTEM COCTaB
2 Hexens (IV) u u3ydenue ero CBOMCTB. KOMIUIEKCHOTO | M3YYCHHBIX BEIIECTB, POBOIAT PEAKIIMHA MEX/Ty BEIIECTBAMU B
42 (beppans Pacnio3naBanue kapOOHATOBY € IPUMEHEHUs | pacTBOpE, MOIYYarOT HOBbIE BEIIECTBA U3 UMEIOIINXCS PEaKTHUBOB,
UCROIb306AHUEM UUPPOBOIL 3HAHUU U 3aIHCHIBAIOT YPAaBHEHUS PEaAKIHA B MOJICKYJISIPHOM, HOHHOM U
Jlabopamopuu 8 pamkax YMEHHH OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOM BHUJIE, IPOBOAAT HAOIIOACHMS,
npoexma «Touxka pocmay JIEJIal0T BBIBOJIBI
43 3 Henens Kpemuuii u ero coequHeHus. VYpok uzydenus | JlaroT XxapakTepUCTUKY KPEMHUIO KaK SJIEMEHTY U BEIIECTBY.
(beBpans Oxcun kpemuns (IV). HOBBIX 3HaHUKM | XapaKkTepU3yrT OKCUJ KPEMHUS, €r0 MOJy4YeHHe, TPUMEHEHHE
" CpaBHUBAIOT KaueCTBEHHBIC PEAKIIMH HAa KapOOHAT — MOH U CUITUKAT
3uenens | KpemuueBas kuciora u e€ Comu. Ypok uzydeHus
44 .. | —uoH. [lepeuncnstor 001acTU MPUMEHEHUS TPOU3BOTHBIX KPEMHHSL.
dheBpans Crekio. llemeHT HOBBIX 3HAHHH
OnpenensiroT XapakTep cpelibl KapOOHATOB U CUITUKATOB
TecToBast KOHTpOJIbHASI padOTa B HECKOJIBKUX BapHaHTaX U3 3aJaHUM
pa3HOro BHUa, COOTBETCTBYIOIIUX TPEOOBAHUSM K YPOBHIO
MTOJITOTOBKH BBITTYCKHUKOB. 3a/IaHUSI CO CBOOOTHBIMH KPATKHUMH U
YPok KOHTpOJI,
pa3BepHYTHIMH OTBETaMH. 3a/1aHUs Ha COOTBETCTBHE. 3a/laHUs HA
4 Henens Kontponbnas pabora Ne 4 mo OIICHKHU 1
45 . YCTaHOBJIEHHE B3aUMOCBSI3U. 3all0JTHEHHE CPAaBHUTENbHBIX TaOIHII.
¢beBpaiib TeMe: «YTIepoa U KPEMHHI KOPPEKIIHH
SHAHMH 3amaHus Ha HAXOXKEHHE OMMOOK B IPUBEICHHOM TEKCTE. 3aaHMsI:

3aKOHYUTH (JIOTOJIHUTD) IpeuiokeHue. Perenne mpocreimux 3agau
Ha BBIXOJI IIPOJAYKTA PEAKIUU U MAaCCOBYIO JOJIIO IIPUMECEH B
BEIIECTBE

'JIABA 7. Metajuibl (13 yacoB)
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JlaroT 00IIyI0 XapaKTepUCTUKY METAIIOB 1o nojioxkenuio B [1C u

4 nenens YPOK U3y4eHHs | CTPOCHUIO aTOMa. XapaKTEPU3YIOT METAIUTHYECKYIO CBS3b.
46 XapaKkTepucTuKa METAJIIOB p YHCHH p p PH3YIO Y
beBpas HOBBIX 3HaHUH | [IpuBoauTh MprMepbl. CpaBHUBAIOT METAINTUYECKUE
KPUCTAJUTMYECKUE PEIIETKH C IPYTUMU
HaxoxieHne MeTasuioB B
1 nepens VYpok uzyuenus | [lepeuucnsror popmbl HAX0XKIECHUS METAJUIOB B IPUPOJIE, METOIbI
47 IpUPOJIE U O0IIKE CIIOCOOBI HX M
MapT HOBBIX 3HAHUM | MepeBefieHHs] B CBOOOIHOE COCTOSHUE
MOJTYYeHUS
AHanu3upyloT (puzndeckre cBOHCTBa MeTAIJIOB. Jl0Ka3bIBaIOT
XUMHYECKUE CBOMCTBA METAILIIOB. XUMHUYECKHE CBOKMCTBA METAJIJIOB, CPABHUBATh C HEMETAJUIAMM.
1 Henens o Ypok uzyuenus
48 MapT DIIEKTPOXUMUYECKUN P HOBIX SHAMM CpaBHHBAIOT B sy XUMUYECKYIO aKTUBHOCTh METAJIJIOB.
HaIpsHKEHUN METalIOB CoCTaBIAIOT ypaBHEHHUS PEaKIIMil, YKa3bIBaTh YCIOBUS IPOTEKAHUS
MEXIy METaJNIaMU U IPYTUMHU BEIIECTB.
OOBsACHSIOT mporiecc 00pa3oBaHus CIUIaBa. XapaKTepU3YIOT
49 2 "Henend ClLIABLL YpoK n3ydyeHus | CBOMCTBA CIUIaBOB. PelaroT 3a/1auu 1o ONpeAesiCHUI0 COCTaBa CMECH.
MapT HOBBIX 3HaHUH | PemiaroT 3aaum mo onpeneseHuto CoCTaBa CMECH, KOMITOHEHTHI
KOTOPOM BEIOOPOYHO B3aUMOJICHCTBYIOT C YKa3aHHBIMH pearcHTaMu
JlaroT XxapakTEepUCTUKY LIETOUYHOIO METAJUIA 110 MOJIOKEHUIO B
tabnuie. CpaBHUBAIOT IIEJIOYHBIE METAIIJIBI IO CTPOCHUIO U
cBoiicTBaM. Ha3piBaroT (hopMbl HAXOXKIEHUS IEIIOYHBIX METAJIJIOB B
2 "Henens Ypok n3ydenus | npupoge. [lepeducnsror mectopoxaeHus. XapakTepu3yroT poJib
50 8 [IlenouHbIe METAIITBI p YHCHID pHpoaL p PO P PHSYIOT p
MapT HOBBIX 3HAHUM | HIEJOYHBIX METAIVIOB B OPTraHU3ME JKUBOTHBIX U PACTEHUH.
CocTaBisAIOT ypaBHEHHUS PEaKIMil MOTyYEHHUS ET0YHBIX METAJJIOB.
CocCTaBIAIOT YpaBHEHHUS PEAKIINM, XapaKTEPU3YIOIINE XUMUUECKHE
CBOMCTBA MICJIOYHBIX METAJIOB
JlaroT xapakTEepUCTUKY IIETOYHO3EMENBHOTO METAJIA 1O
51 3 "Henenst Marnuii. [llenouyHo3eMenbHbIC Ypok n3ydeHus | MOJIOKCHHIO B Ta0nuie. Ha3pBaroT GopMbI HAXOKICHHS
MapT MeTaJuIbl HOBBIX 3HAHMM | IIETOYHO3EMENbHBIX METAIOB B Mpupoae. COCTaBISIOT YpaBHEHUS
peakIuil, XapaKTepU3YIOINX CBOMCTBA KAJbLU U €70 COCTUHEHUN.
52 3 Henens Baxueiinme coeqmHEeHN Ypoxk n3yuenns | [aroT onpenesieHre NOHATHIO ) KECTKOCTh BOJIbl. COCTaBIISIOT
MapT Kkanbus. JKECTKOCTH BOJIBI HOBBIX 3HAHWH | ypaBHEHUS. AHATU3UPYIOT BPE U MOJb3Y KECTKOU BOJIBI
AHaNM3UPYIOT U3MEHEHUE CBOMCTB METAJIOB B MIEPUOJIE.
XapakTepusyroT nonoxenue amomunus B [ICX3. OnuceiBarot
4 nenens . VYpok uzydenus .
53 AnmoMUHUN .. | TIOJIy4eHUe aIFOMHUHHUS U3 cojie u O0KcUTOB. COCTaBISIOT
MapT HOBBIX 3HAHUI

YpaBHEHUS PEAKIMI, XapaKTePU3YIOIIMX CBOMCTBA ATFOMUHUS KaK
BOCCTaHOBUTEIIA
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1 Henens

Baxkueiinne coemmHeHNA

Ypok n3yueHus

54 .| IlepeuncnsaroT BaxxHeHIIME IPUPOAHBIE COSAUHEHHS ATFOMUHUS
anpesb QITIOMUHUSL. HOBBIX 3HAHUN
XapakTepusyloT nonoxxkenue xenesa B [ICXD. Ilepeuncistor popmbl
HaXO0KJEeHHUs Kese3a B mpupoje. COCTaBISAIOT YPABHEHUS peaKkLuii
1 Henens Ypok nzyuenus A pHpoa yp peakt
55 Kenezo . | moxydeHus jxenes3a U3 ero OKCHAOB. 3alMCHIBAIOT YPAaBHEHHS
anpesb HOBBIX 3HAHHUN . .
peakiuii B3auMOoIeHCTBUS JKese3a ¢ IPOCTBIMU U CII0KHBIMU
BEILIECTBAMHU C TOUKH 3PCHMsI OKUCIIEHUs] — BOCCTAHOBJICHMUSI
OOBACHSIOT, KAK U3MCHSIOTCS CBOMCTBA COSIMHEHUM JKelie3a C
YBEJIMYEHUEM CTeNeHU OKucieHus. COCTaBIIAIOT ypaBHEHUs peaKivi
2 Henens Ypok nzyuenus o
56 CoenuHeHus xenesa . | monyueHus coneit xxenesa Il, I1I. Onpenenstor npu nomoiu
anpesb HOBBIX 3HAHHUN -
KayeCTBEHHBIX peakiuii conu xxenesa 1, 11l. 3anuceiBator ypaBHeHus
peakuuii o cxeme
BBINONMHATE XMMUYECKUI DKCIIEPUMEHT 110 PACIIO3HABAHUIO
VYpoxk HEOPraHMYECKUX BEIIECTB; 10KA3bIBAIOT ONBITHBIM ITyTEM COCTAB
IIpakTuyeckasi pabora Ne 7. P p ’ Y
KOMIUIEKCHOTO | M3y4YCHHBIX BEIECTB, TPOBOJISAT PEAKIINH MEXK/y BEIIECTBAMH B
2 Henens Pemenune sxcriepuMeHTATBHBIX
57 IPUMEHEHUs | pacTBOpE, MOJIYYalOT HOBbIE BEIIECTBA U3 UMEIOIINXCS PEAKTHBOB,
anpesnb 3aad 1o Teme: «MeTayutbl 1 uX . 9
COCTHHEHHS 3HaHUH U 3aMMCBIBAIOT YPABHEHUS PEAKIUil B MOJICKYJISIPHOM, HOHHOM U
YMEHUH OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOM BHJIE, TPOBOJIAT HAOIIOACHNU,
JIeNIat0T BBIBOJIBI
TecroBast KOHTpOJIBHAsI pab0Ta B HECKOJIBKUAX BapHaHTaX M3 3a/IaHUi
Pa3HOro BU/a, COOTBETCTBYIOIINUX TPEOOBAaHUSAM K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB. 3aJaHHsI CO CBOOOIHBIMU KPATKHUMHU U
Ypox KOHTpOIS,
pa3BepHYTHIMU OTBETaMHM. 3aJJaHHsI HA COOTBETCTBHE. 3aaHUs Ha
3 Hepens Konrtponbnas pabora Ne 5 o OLICHKH U
58 YCTaHOBJIEHHE B3aUMOCBSI3U. 3all0JTHEHUE CPABHUTEIbHBIX TaOJIHII.
anpesnb Teme: «MeTab» KOPPEKIUH
SHARI 3aaHus Ha HAXOKJEHHE OMHNOOK B IPUBEIEHHOM TEKCTE. 3aJaHMUs:
3aKOHYHTH (IOTOJTHUTH) MpeIoKeHne. Pemenne npocreimmx 3ama4y
Ha OTIpEJ/IeTICHNE COCTaBa CMECH, KOMITOHEHTBI KOTOPOI BEIOOPOYHO
B3aMMOJICHCTBYIOT C YKa3aHHBIMU pPearcHTaMu
I'JIABA 8. IlepBoHauyajibHbIe NMPeICTABICHUsI 00 OpraHuvecKux BemecTBax (9 yacon)
JlaroT onpezieNieHne MOHITHIO OpraHWYecKast XUMUs. AHATH3HPYIOT
OTJIMYUS MEXKIY OpraHUYECKMMH U HEOPraHMYECKUMH BEIIECTBAMH.
3 Hepens VYpok nzydeHus .
59 Opranuyeckast XUMHS .. | Ilepeuncrsror 0cOOEHHOCTH CTPOSHUS U CBOMCTB OPT-KHUX BEIIECTB.
anpesnb HOBBIX 3HAHUN

HazbiBaroT ocHOBHBIE Nos10keHUA Teopun A.M. bytneposa.
OOBACHSIOT IPUYUHBI MHOTOO0pa3nsl OPraHMYECKUX BEIECTB
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60

4 yenens
amnpeb

[IpenenbHbIe (HACBIIICHHBIC)
YIIIEBOIOPOIBI

Ypok uzyuenus
HOBBIX 3HAHUN

HazbiBaroT nmpumMepsl TOMOJIOTOB MPEAebHbIX YIIIEBOAOPOIO0B.
3anuchIBaIOT MOJHBIE U COKPAIICHHbIE CTPYKTYPHBIE (hOPMYIIbI
OpPraHMYECKUX BEIIECTB. AJIKAHOB. XapaKTepU3YIOT (PU3HUECKUE
cBoiicTBa ankaHoB. COCTaBISAIOT ypaBHEHUS PEAKIINil TOpeHust 1
3aMeleHus. YKa3bIBalOT 00JIaCTH PUMEHEHUS TPeIeIIbHBIX
yIJI€BOIOPOIOB
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4 yenens
anpelb

Henpenenpabie (HEeHACHIIICHHBIC)
YTJIEBOIOPO/IBI

Ypok uzyueHus
HOBBIX 3HAHUI

HazbiBaroT mpumMepsl HENpeeabHbIX YIIIEBOAOPOO0B. 3alHChIBAIOT
IIOJIHBIE U COKPAILEHHbIE CTPYKTYpPHbIE (POPMYJIbl OPraHUUECKUX
BEIIECTB. AJIKCHOB. XapaKTepU3yIOT (U3NYECKHE CBONCTBA AIKEHOB.
CocTaBisIOT ypaBHEHUsI peaKLUii TOPEHUS U IPUCOEIUHEHUS.
3anuceIBaroT YpaBHCHHA MOJIUMCPU3AlIUU.
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1 Henensa
Mau

[Tonumepst

Ypok usydeHus
HOBBIX 3HAHUM

JlaroT onpenenacHue MOHATHIO TOIUMeEp. J1aroT KpaTKyro
XapakTepUCTUKyY nonumMepam. Ilepedncnsaror o0nacTi npuMEeHEeHUs
IOJIMMEPOB HAa OCHOBAHUHU MX CBOMCTB. McIONb3yI0T NpUOOpeTEHHBIE
3HAHUS U YMEHUS B IPAKTUYECKOMN AESATEIbHOCTH U MIOBCEAHEBHOU
KHU3HM J1s1: 6e301acHOM paboThI ¢ BEIECTBAMU B ObITY
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1 Henmens
Mai

[TpousBogHbIE YIIIEBOAOPOIOB.
CnupTsl

Ypok usydeHus
HOBBIX 3HAHUH

JlaroT onpenieseHre MOHATHIO MHOIMOATOMHBI CIIUPTHL. 3alMChIBAIOT
MIOJIHBIE U COKpAIlleHHbIE CTPYKTYpHBIE (POPMYIIBI CIIUPTA.
CocTaBisIoT ypaBHEHMsI peaklUy JeTupaTaluy ClIupTa, FOPEHUs.
CocTaBiIOT ypaBHEHMsI pEaKLIMKA KaUECTBEHHOTO ONIPEJEIICHUS Ha
MHOT0aTOMHBbIE CIUPTHI. OOBIACHIIOT PU3NOJIOTUYECKOE AeHCTBHE
CHUPTOB Ha opranu3M. Ha3biBatoT 001acTy IpUMEHEHHUS CIUPTa
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2 Henensd
Mai

KapOonoBsie kucioTsl. Cll0KHBIE
3¢upsl. XKupsl

Ypok usydeHus
HOBBIX 3HAHUHI

JlaroT omnpeieneHue MOHATHIO KApOOHOBbIE KUCIIOTHI, CIOXKHbIE
3¢UpBI, MBLJIO, )KUP. 3alIUCHIBAIOT MOJIHBIE U COKPALICHHbIE
CTPYKTYpHBIE (hOpMYyIIbl KapOOHOBBIX KUCIOT. COCTaBISAIOT
YPaBHEHUS PEAKIIUHU B3aUMOJIEHCTBUS KUCIIOT C METaJlJIaMH,
CUpTaMu
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2 Henensd
Mman

YrineBoabl

Ypok usydeHus
HOBBIX 3HAaHUH

JlatoT omnpeniesieHre MOHATHIO YIIIEBOAbI, IPUPOIHBINA MOIUMED.
CocCTaBisIOT ypaBHEHHs peakiMu (POTOCHHTE3a. 3alIMChIBAIOT
CTPYKTypHBIE (hOPMYIIBI INIFOKO3BI B TMHEWHOH (opme,
MOJIEKYJISIpHBIE (POPMYJIIBI Kpaxmalia M 1eJuTi0103bl. OOBACHSIOT poiib
[JIIOKO3bI B TUTAHUM U YKPEIUIEHUH 3/10pOoBbs. CpaBHUBAIOT KpaxMal
Y LEJUTIONI03Y 110 CBOMCTBAM U 00J1aCThIO IPUMEHEHHS
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JlatoT onpeniesieHre MOHITHIO MOHOMEP, aMUHOKHUCIIOTA, TPUPOIHBII

3 genens VYpok u3yueHus
66 . AMHHOKHCIIOTBI p YICHH ouonommumep. Ilepeuncnsaror GpyHKIMKU TOPMOHOB U (DEPMEHTOB B
Mait HOBBIX 3HAHHM
OpraHusMe
67 3 Hezgens Berxu VYpok uzydenus | OOBSCHSIOT poJib OETKOB B MUTAHUU U KU3HEACSITEIbHOCTU
Mait HOBBIX 3HaHWM | opranu3ma. Ha3pIBaloT kauecTBEHHbIE peaKuu Ha OEIKU
Ypok
4 nexens 3auét no Teme: [lepBoHayvaabHbIE KoMIUIeKcHoro | TectoBas 3aueTHast paboTa B HECKOJIBKUX BapUaHTaX U3 3aJaHUi
68 ai MIPEJICTaBICHHS 00 OPraHUUYECKUX MPUMEHEHHsI | Pa3HOTO BU/IA, COOTBETCTBYIOIIUX TPEOOBAaHUAM K YPOBHIO
BelIeCTBax 3HAHUU U MOJIFOTOBKU BBIMTYCKHUKOB
YMEHHUI
69-
70 Pe3zepBHOe Bpemn
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BUJbI KOHTPOJIA 9 KIIACC

Ne
ypoKka Hara Tema Bua konTpoJs OobopynoBanue
. C HCIOJb30BaHUEM
W3ydeHue BIUSHUS YCIOBHIA o
2 Hepnens . 1 poBoii 1abopaTopuu
4 MPOBEICHUS XUMHYECKOU [IpakTrueckas padorta Ne 1
CeHTsIOps N B paMKax MPOeKTa
peakuuu Ha e€ CKOPOCTh
«Touka pocra»
. C HCIOJIb30BaHUEM
2 "Henens CBolicTBa kuCIOT, 1 poBoii 1abopaTopun
11 OCHOBaHUH M COJICH KaK [IpakTuueckas pabora Ne 2 p patop
OKTSIOpst B paMKax MPOeKTa
JNEKTPOJIUTOB
«Touka pocra»
Knaccudukamms
3 Henens XUMHYECKUX PEAKIIUI»
13 A PCAKIUTHY, KonTponbnas padorta Ne 1
OKTSIOps «QNEKTPOTUTHYECKAS
JUCCOLIMAIUS
. C HCIOIb30BaHHEM
[Tonyuenue consiHOM .
2 "Henend " 1uppoBoi 1abopaTopun
18 KHUCJIOTBI U U3yYEHHUE €€ [IpakTuueckas pabora Ne 3
HOSIOps . B paMKax IPOEKTa
CBOWCTB
«Touka pocta»
1 Henens
24 A «Kucnopon u cepa» [IpakTuueckas padora Ne 4
nexaops
2 Henens
26 A Kucnopon u cepa KonTtponbHast padora Ne 2
nexaops
C WCIIOJTH30BaHUEM
3 Henens [Tomyyenue ammuaka u uhpoBoit 1abopaTopuu
29 A v . [IpakTuueckas pa6ora Ne 5 i pp patop
nexaops M3YYECHHE €r0 CBOWCTB B paMKax MPOEKTa
«Touka pocta»
3 Henmens
36 Aot u pochop KonTpomnbnas padorta Ne 3
STHBapsI
[Toryuenue okcuma C WCIIOJTh30BaHUEM
2 Henens riepona (IV) n uzyuenue nuhpoBoii 1abopaTopuun
42 . YHICPOR (V) Y1 [TpakTuueckas padora Ne 6 wpp patop
¢deBpasis | ero cBoiicTB. Pacnio3naBanue B paMKax MPOeKTa
KapOOHATOB «Touka pocta»
4 nenens .
45 A VYriepon u KpeMHMI KonTpomnbnas padora Ne 4
dbeBpans
2 Hepens
S7 A Mertannbl u ux coenunenust | Ilpaxtuueckast pabora Ne 7
amnperns
3 Henenst
58 8 Meramb Kontponbnas padorta Ne 5
anperst
[TepBoHavaibHBIE
4 nenens .
68 Mast MIpeICTaBICHHS 00 3auér

OpraHN4YCCKUX BCIICCTBAX
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