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AHHOTAILIMSA K PABOUYEN NIPOTPAMME

Ha ©0a3e menTpa 00pa3oBaHHs €CTECTBCHHO-HAYYHOW W TEXHOJIOTHYECKOM
HampaBieHHOCTH «Touka pocTa» oOecreuyuBaeTcs peanu3aius o0pa30BaTeIbHBIX
porpamMmm €CTECTBCHHOHAYYHOU 51 TEXHOJIOTUYECKON HaIPABJIECHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSIMH 3aKOHOJATENIbCTBA B cdepe
oOpa3oBaHus U ¢ yU4ETOM pekoMeHaanui denepabHOTO oneparopa ydeOHOro npeaMera
«XUMUD.

PabGouass mporpamma pazpaborana Ha ocHoBe PI'OC BTOpOro mMNOKOJICHMUS,
IPUMEPHOU IPOrpaMMBbl OCHOBHOT'O 00111er0 00pa3oBaHus 10 XuMuu (6a30BbIl YPOBEHbD)
n astopckod mnporpammel I'.E. Pymsutuc, ®.I'. ®enpaman (I'.E. Pynsutuc, @.I.
@®enpaMan mporpamma kKypca xumuu i 8-9 kiaccoB  o0mieoOpa3zoBaTeIbHBIX

yupexaenuit U: [Ipocsemienue).
1. MECTO YYEBHOI'O ITIPEJIMETA

@denepanbHblii 0a3uCHBIA y4eOHBIM IJaH JJIs1 0Opa30BAaTENIbHBIX YUPEKIACHHM
Poccuiickoit denepaniuu OTBOJUT Ha 3Tane OCHOBHOTO o01iero oopazoanus 140 yacos
JUTsE 00S3aTENIBHOTO M3YyYeHHsT 00pa3oBarenbHON obnactu «XuMus». B Tom uncne B 8
kiacce — 70 yacoB, U3 pacuera 2 yaca B HeAent0, B 9 kimacce — 70 yacos, Toke 2 yaca B
Henento. JlaHHash mporpaMma  KOHKPETH3MPYET COAEp>KaHUE CTaHaapra, JaéT
pacmpe/eneHre yueOHbIX YacoB MO pa3jielaM Kypca, MOCIeN0BaTeIbHOCTh U3YUCHHUS TEM
U pa3feiaoB C Y4ETOM MEXMPEAMETHBIX M TMPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO

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

HGHI/I HN3Y4YCHUA XMMHWH.

" OCBOCHHE BaXKHEHIIHMX 3HAHWH 00 OCHOBHBIX IMOHSITHSIX U 3aKOHAX XUMHU,

XUMHUYECKON CHUMBOJIMKE;



OBJIaJICHHE YMEHUSAMU HAOII0aTh XUMUYECKHUE SIBJICHUS, IPOBOIUTH XUMUYECKUIL
HKCIIEPUMEHT, IPOU3BOIUTEH PacueThl HA OCHOBE XMMHUYECKHUX (DOPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

pa3BUTHE IIO3HABATENIBHBIX HMHTEPECOB M HMHTEIUIEKTYaJIbHBIX CHOCOOHOCTEH B
IpoLecce NPOBEIEHUS  XMUMHYECKOTO  OKCIEPUMEHTA, CaMOCTOATEIBHOIO
NpUOOpeTeHUs] 3HAHMM B COOTBETCTBUM C BO3HHUKAIOUMMH KHU3HEHHBIMU
MOTPEOHOCTSIMU;

BOCIIUTAaHHE OTHOLICHUS K XUMUM KaKk K OJHOMY H3 (yHIaMEHTaIbHbBIX
KOMITOHEHTOB €CTECTBO3HAHUA U JIEMEHTY OOIIEYEI0BEUECKOU KYIbTYPHI;
NPUMEHEHUE TOJYUYEHHBIX 3HAHUN M yMEHHUIl 17 0€30MacCHOr0 MCIHOJb30BaHUS
BEILIECTB U MaTEPHUAJIOB B OBITY, CEJIbCKOM X035IMCTBE U Ha POU3BOJICTBE, PELLICHUS
MPAaKTUYECKUX 3a/ady B TIIOBCEIHEBHOW JKWU3HH, NPEIYNPEKICHUS SBICHUM,

HaHOCAIIHNX BPCA 3JOPOBBIO UCIIOBCKA U OKPY)KHIOHIGﬁ cpeac.

3ajauu:

1.
2.
3.

CdopmupoBaTh 3HaHUE OCHOBHBIX MTOHSATUN U 3aKOHOB XUMUU;
BocnuteiBath 00111€4€10BEYECKYIO KYIBTYPY;

VYuuthk HaOII0aTh, NPUMEHSTH MMOTYYEHHBIE 3HAHUS HAa MPAKTHKE.
3. CTPYKTYPA YUYEBHOI'O IIPEJIMETA

[TepBoHavabHBIC XUMUUYECKUE TTOHSITHUS

Kucnopoa. Bogopon

Bopa. PactBopsl

OCHOBHBIE KJIACChI HEOPTAHUYECKUX COCTMHEHUN

Crpoenue aroma. [lepuoanueckuii 3aK0H U MEPUOIUYECKAsT CUCTEMA XUMUYECKUX
aneMmeHToB /.M. MeHpaeneeBa

Ctpoenue BemiecTB. XUMHYECKas CBS3b

XUMHYECKHE PEAKIUU

Hemeramnst IV — VI rpynn u ux coequnenus

MeTtanibl ¥ UX COSAUHECHUS

HepBOHa‘-IaHBHI)IC CBCACHUA 00 OpPraHUYCCKHX BCHICCTBAX
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4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'NN

Peanu3zanus nanHoi mporpaMMbl pacCuuTaHa Ha MCIOIb30BAHUE TPATUIIMOHHBIX
TEXHOJIOTHM, a TakXKe METOJIOB COBPEMEHHBIX 00pa30BaTeIbHBIX TeXHONOrWi. [Ipm
MPOBEJCHIUN YPOKOB HCIONB3YIOTCS cienyromme (opMmbl paboOThl: JeKIus, Oecena,
pacckas, HHCTPYKTaX, JEMOHCTpaLus, YIIpa)KHEHUs, pelIeHHe 3a/1a4, padoTa ¢ KHUTOMH.

Meronapl, TpUMEHSEMbIE MNPU HU3YYEHUH XUMHUHU: MPOOJEMHBIN, MNPOEKTHBIN,
pa3BuBaroliee 00ydeHHE, HH(OPMALMOHHO-KOMMYHHUKATUBHBIE, OOBSICHUTEIBHO-
WIITIOCTPATUBHBIN, pENPOAYKTUBHBIN, YACTUYHO-TIOMCKOBBIH, NCCIIEI0BATEIbCKUL.

B peanuzanuu naHHOM MPOrpaMMBbI HCIIONIB3YIOTCS CIEAYIOIINE CPEICTBRA:

* obopynoBanue LeHTpa «Touka pocta»

*  y4yeOHO-1abopaTopHOE 000PYTOBAHUE;

"  y4yeOHO-NPOU3BOJCTBEHHOE 000PYI0BAHHUE;
" UJAKTUYeCKas TEXHHKA;

"  y4yeOHO-HATrJISAHbIC TOCOOUS;

"  TCXHHYCCKHC CPEACTBa O6y‘{eHI/IH N aBTOMAaTHU3WPOBAHHBLIC CCTCMbI 06Y‘ICHI/IH.

5. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA

JINYHOCTHBIE pPe3yabTaThI
Obyuarowuiicss  NOAYYUM  BO03MOICHOCMb 01 (POPMUPOBAHUSL  CAEOYIOUJUX
auyHocmuwvix YVJ/I:
"  omnpe/eieHHe MOTHBAIMK U3yUeHHUs y4eOHOro MaTepuraa,

®  OIECHUBaHUE YCBanBacMoOro y‘—IC6HOFO Martcpuaia, HCXoad N3 CONUAIbHBIX U

JIMYHOCTHBIX L[CHHOCTGIZ;

"  [OBBIIIEHUE CBOETO 06paSOBaTeHBHOFO YPOBH: U YPOBHA TOTOBHOCTH K U3YUCHHIO

OCHOBHBIX HCTOPHYCCKHUX CO6BITPII>1, CBA3AHHBIX C pa3BUTUCM XUMHHU U O6H_ICCTBa;
® 3HaHWE IIpaBHJI TIOBCACHUA B I-IpG3BLI‘—IEH‘/IIHI:JX CUTYyalHIX,

" OLIEHUBAHUE COLMAIBHON 3HAUMMOCTH MTpo(eccHil, CBSI3aHHBIX C XUMUEH;



BJIAICHUEC IIpaBUJIaMU 0e3011acHOro O6paHIeHI/I}I C XUMHWYCCKHMMH BCIHICCTBAMHU H

000pyI0BaHUEM, TTPOSBIICHUE SKOJIOTUUECKON KYIbTYpPHI.

MeTanpeameTHbie pe3yJbTaThl

PervinarusBHabie

Obyuarowuiicas noayyum 603MONCHOCMb OISl (QOPMUPOBAHUSL  CLEOVIOUWUX

peayaamusnvlx YV/I:

LenenojgaraHue, BKJIOYas TIOCTAaHOBKY HOBBIX —IIejiel, mpeoOpa3oBaHue
MPAKTAYECKOM 3a/1a4d B NO3HABATEIBHYI0, CAMOCTOSTEIbHBIN aHAIU3 yCJIOBUU
JOCTUKEHUS 1IeJIM Ha OCHOBE Yy4Y€Ta BBIJICIICHHBIX YUYUTEIEM OPUEHTUPOB
JeHCTBUS B HOBOM Y4eOHOM MaTepuale;

IJITAHUPOBAHUE IMYTU JOCTHKEHUS LIEIIeH;

YCTAHOBJICHHUE IIEJIEBBIX MPUOPUTETOB, BBIJACICHUE AIbTEPHATHBHBIX CIIOCOOOB
JOCTUKEHUS 11eJIU U BBIOOp HamboJiee 3pheKTUBHOTO CrIoco0a;

YMEHHE CaMOCTOSITEIbHO KOHTPOJUPOBATH CBOE BPEMS U YIIPABJISITH UM;

yMEHHE NTPUHUMATh PEIICHHS B IPOOJIEMHON CUTYyaIUH;

MIOCTAaHOBKA Y4YeOHBIX 3aJiad, COCTAaBJICHHE IIJJaHa W IOCJICIOBATEIHLHOCTH
JIEHCTBUI;

opraHu3alys padodero MecTa Py BHIMOJHEHUH XUMHUECKOTO IKCIICPUMEHTA;
IIPOTHO3UPOBAHUE PE3YIbTATOB O0yUCHUS, OIICHHBAaHNWE YCBOSHHOIO MaTepuala,
OIIEHKAa KauyeCcTBa M ypOBHS MOJYYCHHBIX 3HAHUM, KOPPEKIUs TUlaHa U crocoda
JIEUCTBUS MPU HEOOXOUMOCTH.

Ilo3HaBaTenbHEIE

Obyuarowuiicss NOAYYUmM  B803MONICHOCMb 0N (POPMUPOBAHUSL  CAEOYIOUJUX

nosnasamenvholx YV/I:

TIOVCK ¥ BBIJICJICHUE HH(POPMAIIHH;

aHaJiu3 YCIIOBUM U TpeOOBaHUM 3a/1auu, BBIOOP, COMOCTABICHNE U 00OOCHOBAHUE
crioco0a pelieHus 3a1a4u;

BbIOOp Hanbosiee A(HEKTUBHBIX CIIOCOOOB pEIICHUsS 3aJa4il B 3aBUCUMOCTH OT

KOHKPETHBIX YCIIOBHUIA;



" BbIIBWKEHHE M 000CHOBAHHE THIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

"  CaMOCTOSTENbHOE CO3JJaHME AITOPUTMA AESITEIbHOCTH NP PElIeHUH IMpodiieM
TBOPYECKOI'O M IOMCKOBOI'O XapaKTepa;

" YMEHHS XapaKTepU30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM;

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

"  p300pa)KeHUE COCTaBa MPOCTEUIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (hopMy u
CYIIHOCTH XMMHYECKUX PEaKIUil C TOMOIIBI0 XMMUYECKHX YPaBHEHHIA;

" [poBeleHUE HAOIIOICHUH), ONTUCAaHNE IPU3HAKOB U YCIOBUM TEUEHUS XUMUYECKUX
peaxiuii, BBIMOJIHEHNE XUMUUECKOTO IKCIIEPUMEHTa, BEIBOJBI HA OCHOBE aHAIN3a
HAOJMIOACHUN 3a SKCHEPUMEHTOM, pELICHHE 33a]ay, MOJYyYeHHE XHUMHUYECKOM
nH(GOPMaIIUU U3 Pa3IMYHBIX HICTOYHHUKOB,

" yMEHHE OpPraHU30BBIBATH UCCIIEIOBAHUE C IIEJIbIO IPOBEPKU TUIIOTES;

" yMEHHE Je1aTh yMO3AKIIOUEHUs (MHIyKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBI;

" yMeHHE OOBEKTHBHO OIICHMBATh MH()OPMALINIO O BEHIECTBAX M 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 |
YCIIOBUSMH KOMMYHHKAIINU;

®  QICKBaTHOEC MCIOJb30BAHUE PEUEBBIX CPEJACTB IS Y4acTHS B JUCKYCCHUU U
apryMEHTAIlMU CBOCH MO3HIINY, 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(popMalK, ydacTue B Juajore, IUIAHUPOBaHUE OOIIUX CIIOCOOOB PabOTHI,

IMMPOABJICHUC YBAXKUTCIIBHOTO OTHOIICHUA K JIPYTUM YUAIITUMCA,



" ONWUCAHHME COJEP>KAHMS BBIMOJHAEMBIX IACHCTBUN C II€JIbI0 OPUEHTUPOBKHU B
PEeIMETHO-TIPAKTUYECKOM NeSITeIbHOCTH;

® yYMEHHsI YUYUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCA K KOOPAUHALMU PA3IUYHBIX
MO3UINI B COTPYAHUYECTBE;

" (opmynupoBaTh COOCTBEHHOE MHEHHE U TO3UIMIO, apryMEHTUPOBATh W
KOOPJIMHHUPOBATH €€ C MO3ULUAMU MapTHEPOB B COTPYTHUYECTBE MPHU BHIpAOOTKE
0011Iero pemieHusi B COBMECTHOM J1eITeIbHOCTH;

" OCYHIECTBJISITh B3aWMHBIM KOHTPOJIb M  OKa3blBaTh B  COTPYJAHHYECTBE
HEOOXOIUMYIO B3aMOIIOMOIIIb;

" [IaHUPOBATH OOILIME CHOCOOBI PabOTHI; OCYHIECTBIIATH KOHTPOJb, KOPPEKLUIO,
OLICHKY JIEMCTBUI MapTHEPA, YMETh YOEK/1aTh;

"  HCIIOJIB30BATh aJIEKBATHBIE S3bIKOBBIE CPEACTBA JIJIsl OTOOPAXKEHHsI CBOUX UYBCTB,
MBICJIEH, MOTUBOB U IOTPEOHOCTEI; 0TOOpaxaTh B peuu (omnrcaHue, 00bsICHEHUE)
collepKaHUE  COBEpIIAEMbIX  JACHCTBUM, Kak B  (GopMe  T'POMKOHI
COLIMAJIM3UPOBAHHON PeUH, TaK U B OpME BHYTPEHHEHN peuu;

" pa3BHBaTh KOMMYHUKAaTHBHYIO KOMIIETCHIIMIO, WCIIOJB3Ys CPEICTBAa YCTHOU H
MUCbMEHHOW KOMMYHHUKAIlUu Tpu paboTe ¢ TEeKCTaMu ydeOHHKa U
JOTIOJIHUTEIPHONW ~ JIUTEPaTypod, CHPaBOYHBIMH  TaOMUIIAMH,  TMPOSIBIATH
TOTOBHOCTh K YB@)KEHHIO WHOW TOYKU 3pEHHS MPH OOCYXKICHUU PEe3yIbTaTOB
BBITIOJTHEHHOM PabOTHI.

IIpenmeTHbie pe3ybTaThl
Obyuarowuiics Hay4umcs:

" [PUMEHSATh OCHOBHBIE METOAbl TO3HAHMs: HAOIIOJACHHE, U3MEPEHUE,
AKCIIEPUMEHT;

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

®  pacKphIBaTh CMBICI 3aKOHA COXPAaHEHUSI MAaCChl BEIIECTB, aTOMHO-MOJICKYJISIPHOM

TEOPUH;



pa3nuyaTth XUMUYECKUe U (PU3NUECKUE SIBICHUS, HA3bIBATh MPU3HAKU U YCIOBUS
MPOTEKAHUS XUMUYECKHUX PEaKIuii;

co0roaTh mpasuiia 6e30macHoi paboThl MpY MPOBEACHUH OTIBITOB;
MOJIH30BATHCS JTAOOPATOPHBIM 000PYAOBAHUEM U MOCYIOH;

MoJTy4aTh, COOMpATh ra3000pa3HbIe BEUIECTBA U PACIIO3HABATH HX;
XapakTepu3oBaTh (U3NYECKHE M XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHMYeCKUX  COCOUHEHUH, TPOBOAUTH  OMBITHI,  HOATBEPXKIAIOLIHE
XUMHUYECKHE CBOMCTBA U3yYCHHBIX KJIACCOB HEOPTAHUYECKUX BEIUIECTB;
pacKpbIBaTh CMBICT TIOHATHS «PacTBOP», BBIYUCIATH MACCOBYIO  JOJIIO
pPacTBOPEHHOTO BEIIECTBA B PAacTBOPE, TOTOBUTH PACTBOPHI C ONPEeAETEHHOU
MaccOBOH J10J1€i pacTBOPEHHOIO BELIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTh (DU3UYECKHX CBOMCTB BEIIECTB OT THIIA
KPUCTAIZIMYECKON  PEIIETKH, ONpEeAeNsATh BUJ  XUMHUYECKOM CBSI3U B
HEOPraHUYECKUX COCTUHEHUSX;

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

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLUH, OMpeAeNsiTh
OKHCIIUTEIb M BOCCTAHOBHUTENb, COCTaBISATh YPABHEHUS OKUCIUTEIHHO-
BOCCTaHOBHUTENBHBIX PEAKIIHA;

Ha3bIBaTh (DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEeaKIH;
XapaKTepU30BaTh B3aMMOCBSA3b MEXKJy COCTaBOM, CTPOCHHEM U CBOICTBaMHU
HEMETAIJIOB U METAIIJIOB;

MIPOBOJIUTH OTBITHI MO MOJIYYCHUIO M U3YUCHUIO XUMUYECKUX CBOMCTB Pa3TUnIHbBIX
BEIIICCTB;

IPaMOTHO 00paIaThCs ¢ BEMIECTBAMH B TTOBCEIHEBHOM JKMU3HHU.

Ob6yyarowuics noIYUUm 603MOACHOCb HAYUUMbBCA!

BBIABUTATb U IIPOBCPATH OKCIICPHUMCHTAJIBHO THIIOTE3bI O XUMHUUYCCKHUX CBOMCTBax

BCIICCTB HaA OCHOBE HMX COCTaBa WM CTPOCHH:A, UX CITOCOOHOCTH BCTYIIaTh B



XUMUYECKUE DPEAKLIHUHM, O XapakTepe W NPOAYKTaX Pa3JIMYHBIX 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 OKHUCIHTEIBHBIE WU
BOCCTAHOBUTEJBHBIE CBONCTBA C YYETOM CTENEHEH OKHUCICHUSI DSJIEMEHTOB,
BXOJSIIUX B €70 COCTAaB;

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

®  JICNIOJIb30BAaTh MPUOOPETEHHBIE 3HAHMS ISl SKOJOTHYECKU TPAMOTHOTO IOBEICHHUS
B OKPY’KAIOLLIEN Cpene;

"  HCMOJIb30BaTh TNPUOOPETEHHBIEC KIIOYEBbIE KOMIETCHIIMU TIPU BBIIOJHEHUH
MPOEKTOB U PEIICHUU Y4eOHO-UCCIEA0BATEILCKUX 3a7a4 110 U3YYEHUIO CBOMCTB,
CIOCOOOB MOJYYEHHUSI U PACIIO3HABAHUS BELIECTB;

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

® 0OCO3HaBaTh 3HAYECHHE TEOPETUYECKUX 3HAHMN MO XUMHUU ISl TPAKTHUYECKOM
NEeSATEIbHOCTH YEJIOBEKa;

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

" [OHMMATh HEOOXOJUMOCTh COOJIOJCHUS TMPEANHCAHUM, TMpeIaraéMbiX B

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

OcHoBHBIMH (opMamMu U BUJAMU KOHTPOJIS 3HAHWM, YMEHUW ¥ HABBIKOB
SIBJISTFOTCS: TEKYIIIUHA KOHTPOJIb B JOpME YCTHOTO (PPOHTAITBHOTO OMPOCca, KOHTPOIBHBIX
paboT, XUMUYECKUX JUKTAHTOB, TECTOB, MPOBEPOUYHBIX PabOT, JTAOOPATOPHBIX PabOT;

HUTOTOBBIN KOHTPOJIb — UTOI'OBasA KOHTPOJIbHAA pa60Ta.
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/. AICIIOJIb3OBAHUE JJEMEHTOB JUCTAHIIMUOHHOIO ¢
JJEKTPOHHOI'O OBYUYEHUA

JUig peanu3aly AAHHOM MPOrpaMMbl MOTYT HPUMEHATHCS JUCTAHIIMOHHBIE
oOpa3oBaTe/lbHbIE  TEXHOJIOTMH UM JJEKTpoHHOe  oOyueHume.  lcrosnb3yemsble

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

8. PABOYASA INPOTPAMMA IIO «XUMHUHN» HA BA3E IEHTPA
OBPA30BAHUSA «TOYKA POCTA»

Coznanmne nentpa «Touka pocTta» mpeAnojaraeT pa3BUTHE 00pa30BaTEIbHOU
MH(DpacTPYKTyphl 0011€00pa30BaTEIbHON OpPraHU3aluyd, B TOM YHCJE OCHAILEHUE
00111e00pa3oBaTebHON OpraHU3alluu:

* 00opynoBaHHEM, CpelCTBaMU OOyUYEHUS M BOCHUTAHMS Uil HU3y4eHHs (B TOM
YUCJE OSKCIEPUMEHTAIIBHOTO) TMPEIMETOB, KypCOB, IUCHUIUIMH (MOJIYJIEH)
€CTECTBEHHO-HAYYHOM  HANpaBICHHOCTH  IIPU  pEalM3aluMyd  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOrpaMM M JOMOJHUTENBHBIX 00IIe00pa30BaTEIbHBIX
Mporpamm, B TOM YHCJIE JUJISl PACIIMPEHUs COepKaHUsl y4eOHOro mpeImMera
«XUMUY;

* o0opynoBaHMEM, CpeACTBaMM OOy4Y€HUS W BOCHUTAHMUS JJs peau3aluu
IporpamMm JOTIOTHUTEIBHOTO o0Opa3oBaHUs €CTECTBEHHO-HAYYHOU
HaIpaBJIECHHOCTH;

" KOMIBIOTEPHBIM U UHBIM 000PYI0BaHUEM.

CoBpeMEeHHbIE SKCIEPUMEHTAIIbHBIE HCCIEAOBAHUS MO0 XUMHH YK€ TPYAHO
npelcTaBuTh 0€3 UCHOJb30BaHUS HE TOJBKO AaHAJOrOBBIX, HO U LHU(PPOBBIX
u3MeputTenbHbiX npudopoB. B ®denepanvHom [NocyapapctBeHHOM OO0pa3oBaTebHOM
Cranpapre (PI'OC) npomnucaHo, 4TO OJHUM U3 YHUBEPCAIbHBIX YUEOHBIX IEUCTBHIA,
NpUOOpPETaEMBIX YYaLTUMUCS, JODKHO CTaTh YMEHHUE «IIPOBEACHUS OIBITOB, MPOCTHIX
AKCIIEPUMEHTANBHBIX ~ WCCIEAOBAHWM, TMPSAMBIX M  KOCBEHHBIX HU3MEpPEHUU C

HUCIIOJIB30BaHHECM aHAJIOT'OBBIX U I_II/I(prBBIX N3MCPHUTCIBbHBIX HpI/I60pOB».
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Y4eOHbI OKCHEPUMEHT MO XWMHUH, TMPOBOJAUMBIA HAa  TPATUIMOHHOM
obopynoBanuu, 06e3 mpuMeHEHHUs IU(POBBIX JabopaTopuii, HE MOXET MO3BOJIUTH B
IIOJIHOM MEPE PELINTh BCE 33Ja4d B COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSAAOM IPUYHH:

" TPAAMIMOHHOE WIKOJbHOE OOOPYIOBaHME U3-3a OTPAHMUYEHUS TEXHUYECKHUX

BO3MOXXHOCTEM  HE  TO3BOJSET NPOBOJUTH  MHOTHE  KOJIMYECTBEHHBIC

HCCJIEI0BAHMS;

" JUIMTEIHLHOCTH MPOBEICHUS] XUMHUUECKUX MCCIIEIOBAHUN HE BCEr/la COIIacyeTcs C

JUTATEIBHOCTHIO YUEeOHBIX 3aHATHIA;

" BO3MOXKHOCTb  IPOBEJEHUS  MHOTMX  MCCIEAOBAaHUNW  OrpaHUYMBACTCS

TpeOOBaHUSAMU TEXHUKU O€30MaCHOCTH U JIp.

[u¢poBas mabopaTopusi TMONHOCTBIO MEHSET METOAMKY M COJEp)KaHue
HKCIIEPUMEHTAJIbHOW JESTEIbBHOCTU UM PELIaeT BbIIICTIEPEUNUCICHHBIE MPOOJIEMBI.
Hlupokuii CHEKTp JAaTYMKOB IMO3BOJIAECT YYAIIUMCS 3HAKOMUTHCA C IapameTpamMu
XUMHUYECKOTO 3KCIIEPUMEHTa HE TOJIBKO Ha KaueCTBEHHOM, HO M Ha KOJMYECTBEHHOM
ypoBHe. [{udposas nadopaTopusi MO3BOJISIET BECTH JIUTEIBHBIM SKCIEPUMEHT JTaKe B
OTCYTCTBHE 3KCHEPUMEHTATOPa, a YacTOTa UX W3MEPEHHH HENoJBIACTHA YEI0BEYECKOMY
BOCHPUSATHIO.

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

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

OKCIICPUMCHTA, (1)I/IKCI/IpOBaTB BHHUMAaHHC Ha HU3MEPACMBIX BCINYHWHAX,
TCPMHHOJIOTHUH,

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

rpa@ukoB (IpH 3TOM Yy Yy4YalllUXCSd BO3HUKAET MMEPBUYHOE MPEICTABICHUE O
MacitTabax BeJIMYnH);

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

BO3MOXKHOCTh IICPEXOJda K BBIABMXCHHIO THIIOTE3 O XapaKTEpEC 3aBUCHUMOCTH
MCKAY BCIIMYMHAMU (HpI/I 9TOM YUYUTCJIb IIOKa3bIBACT IIPCUMYIICCTBO B
BHU3YyaJIN3allnn 3aBUCUMOCTEH MCKIY BCIMYMHAMU, HarJsiIHOCTDb u

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 CymecTBEHHO KOHOMST
BpemMsi. OTo Bpems MOxHO morpaTuth cormacHo @PI'OC Ha ¢opmupoBaHue
HCCJIEIOBATENbCKUX YMEHHMI y4YalllUXCsl, KOTOPbIE BBIPAXKAIOTCS B  CIEIYIOIIUX
JIEUCTBUIX:

" ompeaesieHUE NPOOIEMBI;

" [I0CTaHOBKA MCCIIEIOBATEILCKOM 3a1a4u;

" TUIAHUPOBAHUE PEIICHUS 3a/1a4u;

" [IOCTPOCHUE MOJICIIEH;

"  BBIIBIDKCHHE THITOTE3;

" JKCIIEPUMEHTAIbHAs MPOBEPKA TUIOTE3;

"  aHaAJW3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOACHU;
* (OopMyIUPOBAHHUE BHIBOJOB.

[Tocneqnue ronmpl y ydamiuxcsi HaOMIOJaeTcsi HU3Kas MOTHUBAIUS W3YUYCHHS
€CTECTBEHHO-HAYYHBIX AUCLUIUIMH U KaK CJIEJCTBUE NaJeHUE 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
3QJI0)KEHO ~ NpuUMeHeHue UudpoBbIX Jaboparopuil. TemaTuka MpeaIOKEHHBIX
OKCIIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB COOTBETCTBYET CTPYKTYypE MPUMEPHOU
oOpa3oBaTenpHOM  TporpaMMbl  TO  XUMHH,  cojepkanuio  DeaepanbHOTO
rocyJlapcTBeHHOTo 00pazoBarenbHoro crangapta (PI'OC) cpeanero (MOJHOTO) OOIIETO
oOpa3oBaHUs.

PaccMoTpeHHbIe B MOCOOMH OMBITHI MPOIUTH MIUPOKYI0 ampoOanuio. MHOTONeTHSS
MpakTUKa WCIOJIb30BaHUSI XUMHUUYecKuX mpubopos, IIJI B mkome mnokasama, d9TO
COBpPEMEHHBIE TEXHHYECKHE CpeACTBa OOy4YeHHUS HOBOTO TIOKOJEHHUS IO3BOJISIOT
JNOOUTHCS BBICOKOTO YpPOBHSI YCBOEHHMS Y4eOHOro MaTepualia, YCTOMYMBOrO poOCTa

IMO3HABATCJIIbHOI'O HHTCPECA MIKOJIbHUKOB, T.C. IIPCOJ0JICTh TC HpO6HeMBI, O KOTOPBIX TaK
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MHOT'O TOBOpPAT, KOraa pc€dyb 3aXOJUuT O COBPECMCHHOM IHKOJIBHOM XHWMHWYCCKOM

00pa30BaHUU.
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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 ypoxka XapakTepucTHKA OCHOBHBIX BHI0B /1eITeJILHOCTH
Paznen l. OCHOBHBIE MMOHSTUSA XUMHUMU (ypoBeHb aTOMHO-MOJIEKYJISIPHBIX NPeacTaBIeHHUI) (44 1)
IMpeamer xumuu (5 9)
| Hexens [Tpenmer xumMun. XuMust Kak VPOK H3VIeHIs PaznuuaTh npenMeTsl H3ydeHus €CTECTBEHHBIX HayK.
1 4acTh €CTeCTBO3HaHUs. BemecTBa 1 P YICHMA | Ha6monaTs cBOHCTBA BEIECTB 1 HX M3MEHEHHS B XO€ XUMIYECKIX
CEHTSOPs . HOBBIX 3HaHUH .
Y X CBOHCTBA peaxumii
IIpakTuyeckasi padora 1. .
" . YYUTBCS TPOBOAUTH XUMHUYECKUH IKCTIEPHUMEHT.
[Tpuémnbl O6e3omacHol paboTHI C Ypok
CoOuroaTh mpaBuiia TEXHUKH O0€30ITaCHOCTH.
000pyJI0BaHUEM U BEIICCTBAMHU. KOMIIJIEKCHOTO
1 Henens YMeTh 0Ka3bIBaTh MEPBYIO MOMOII IIPU OTPABJICHUSX, 0YKOTaX H
2 CrpoeHnue miameHu ¢ 1 MIPUMEHEHUS
CEHTSOPs . . TpaBMax, CBSI3aHHBIX C PEAKTUBAMHU U JIA0OPATOPHBIM
npumenenuem yugpposoi 3HaHUH U
. 000pyZJ0BaHUEM.
Jaabopamopuu 6 pamkax yMEHHI
3HAKOMUTBCS C JIAOOPaTOPHBIM 000PYI0BAaHUEM
npoexma «Touka pocmay
YucTele BemecTBa U CMECH.
CriocoObl OUNCTKH BEIECTB:
2 Henens Vpok u3ydenus: | M3ydats cTpoeHHe IIIaMEHH, BbIIBUTasi TUTIOTE3bI U MPOBEPSIS UX
3 OTCTaWBaHue, GUIBTPOBAHUE, 1 .
CEHTA0ps HOBBIX 3HAHUH | KCIIEPUMEHTAIBHO
BbIIAPUBAHUE, KPUCMATIIU3AUU,
oucmuanAyus, Xxpomamozpagus
IIpakTnyeckas padora 2.
Ouncrka 3arps3HEHHOM Ypok
noBapeHHou conu. dusnyeckue u KOMIUIEKCHOT'O
2 Henens VYMeTb pa3iensTh CMeCH METOAaMU OTCTauBaHUs, PUIBTPOBAHUS U
4 XUMHAYECKHE SBJICHUS C 1 MIPUMEHEHHUS
CEHTSOps . . BBIMIAPUBAHUS
npumenenuem yugppoeoi 3HaHUM U
Jnabopamopuu 6 pamkax yMEHU#
npoexma «Touxka pocmay.
5 3 Henens OuznuecKkre 1 XUMHUIECKUE 1 VYpoxk m3ydenns | Onpenensrs, Kakue sSBICHHUSI OTHOCATCS K (PU3MYECKUM, a KaKue K
CeHTSIOpsl | siBIIeHHS. XMMHUYECKHE PEaKIINH. HOBBIX 3HaHUH | XUMUYeCKUM. OOBSICHATH HAa KOHKPETHBIX IPUMEPAX YCIOBHSI
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BO3HHUKHOBEHHS U TEUEHHUS XUMUYECKHUX peakuuid. Onpenenars
MIPU3HAKY XUMUYECKUX PEaKIUi

IlepBoHavaabHbIe XUuMHYecKre MOHATHS (15 1)

3 Henens Vpok u3ydenus | Pa3nuyaTh NOHATHA «aTOM», «MOJIEKYJIa», «XUMUYECKHH 2JIEMEHT»,
6 ATOMBI, MOJIEKYJIBI U MOHBI 1 .
CEHTA0ps HOBBIX 3HAaHUH | «HMOH», «3JIEMEHTaPHbIE YACTULIBI»
4 nexens BemectBa MonekynsapHOro u VYpok PaznuuaTh NOHATHS «BELIECTBA MOJIEKYJISIPHOTO CTPOCHUS» U
7 CeHTIGDS HEMOJIEKYJISIPHOTO CTPOEHUSI. 1 U3Y4EHUs «BEILIECTBA HEMOJIEKYJIIPHOTO CTpOeHUs». ONpeaensTh MOHATHE
p Kpucranmnnueckue peméTku HOBBIX 3HAHUHN | «KPUCTAJUIMYECKAs PELIETKA»
8 4 nenenst | IIpocThie U CIOXKHBIE BEIIECTBA. 1 VYpoxk u3ydenus | Onpenensats COCTaB NPOCTEHIINX COEAUHEHNH 110 UX XMMUYECKUM
CeHTAA0ps XUMUYECKUH 3JIEMEHT HOBBIX 3HaHUH | opMmyIam
S3bIK XUMUU. 3HAKU XUMHYECKUX
1 Henens Ypok n3ydenus
9 35eMeHTOB. OTHOCHUTENIbHAS 1 .. | PaccuntpiBaTh OTHOCHUTEIBHYIO ATOMHYIO MAcCy BEIIECTB
OKTSI0ps HOBBIX 3HAHUM
aTOMHas Macca
OOBSACHATH MACCOBBIC OTHOLIICHUS B PEAKIH B CBETE yUCHHS 00
1 Henens 3aKOH MOCTOSHCTBA COCTaBa VYpok u3ydeHus
10 1 . | atomax. CocTaBisTh (OPMYITy BEIIECTBA IO MACCOBBIM
OKTS0p BEIIECTB HOBBIX 3HaHUH .
OTHOLIEHUSIM. PemaTh mpocreiiiye 3aauyi Ha MacCOBbIE OTHOILICHUS
OTHOCHTEIbHAS MOJIEKYJIIpHAsT
macca. XUMU4ecKrue popMyJibl.
2 Henens o VYpok u3ydenus: | PaccunThiBaTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA 110
11 KauecTBeHHBIN 1 1 .
OKTS0pA . HOBBIX 3HaHUH | ero popmyine
KOJIMYECTBEHHBIN COCTaB
BELIECTBA
VoK PaccunthIiBaTh MaccoBYyIO JOJIK0 XUMHUYECKOTO 2JIEMEHTA B
12 2 Henend MaccoBast 10311 XUMHYECKOTO 1 saK GEHCHI/IH coequHeHNH. PaccunThIBaTh MOJIIPHYIO MaccCy BEILIECTBA.
OKTS0pA JJIEMEHTA B COEIMHEHUH 3pHaHI/H71 VYcranaBiauBath npocteiine GopMyIibl BEMIECTB IO MaCCOBBIM
JIOJISIM DJIEMEHTOB
BaneHTHOCTP XMMHUYECKHUX . .
HazbIBaTh 351€MEHTHI C MOCTOSHHOM 1 IEpEMEHHON BaJI€HTHOCTBIO.
3 Henens anemeHToB. OrmpeneneHne Ypok uzydenus .
13 1 .| OnpenensaTs BAIEHTHOCTD OJTHOTO BEILECTBA 10 U3BECTHON
OKTSOpA BaJICHTHOCTH 3JIEMEHTOB 110 HOBBIX 3HaHUU
. BaJICHTHOCTH JIPYroro
¢dbopmyre GMHAPHBIX COEANHEHHH
CocraBieHne XUMHYECKUX CoctaBiath hopMysbl OMHAPHBIX COSAMHEHUH MO0 N3BECTHOU
3 Henensd . Ypok n3ydeHnus
14 (bopMyn1 OMHAPHBIX COETUHEHUI 1 . | BaJIEHTHOCTH 2JIEMEHTOB.
OKTS0pA HOBBIX 3HaHUN
110 BAJIECHTHOCTHU OnpenensiTh MacCOBBIE O 3JIEMEHTOB B BEILIECTBE
15 4 Henens 3aKOH COXpaHEHHs MacChl 1 VYpok nzydenust | M306paxars npocreiiiyre XuMHUEeCKHE PEaKIiH C TOMOIIBIO
OKTSIOpst | BemiecTB. XMMUYECKHE YPaBHEHUS HOBBIX 3HAHUM | XUMHUYECKUX ypaBHEHUN
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ATOMHO-MOJIEKYJIIPHOE yYEHUE.

[Tonp30BaTbes MHPOPMAITUEH U3 APYTUX UCTOYHHUKOB JJIS

4 nenens Ypok n3yueHus N
16 XKuzHb 1 nesITeTBHOCTD .. | TIOATOTOBKM KPAaTKUX COOOILECHHIA.
OKTSIOpst HOBBIX 3HAaHUI
M. B. JlomoHOCOBa ['oTOBUTH Npe3eHTALUH 110 TEME
Krnaccudukanusa XuMuueckux .
1 Henens . VYpok uzyuenus | JlaBath onpejesneHre TUIIOB XUMUUYECKUX peakiuii. COCTaBIATh
17 pEeaKIuii Mo YHUCIy U COCTaBY MC- M N
HOSIOpst HOBBIX 3HAHUI | YPaBHEHUS U ONPEICISITh TUI PEaAKIIUi
XOJIHBIX U TIOJIYY€HHBIX BEIIECTB
3HATh MOHATUE PUINICCKON BETUIMHBI: KOJTHYECTBO BEIIECTBA,
MOJIb. PaccunThIBaTh OTHOCUTENIBHYIO MOJIEKYIISIPHYIO MACCY
18 1 nenens Moub — eMHHIA KOJIMYECTBA VYpok uzyuenusi | BemiecTna 1o ero Ggopmyse. BeIYUCIATE 110 XUMUYECKUM ypaBHE-
HOSIOpst BelecTBa. MossipHasi macca HOBBIX 3HAHUM | HUSM MAacCy WJIHM KOJIMYECTBO BEIIECTBA IO M3BECTHOW Macce WiIu
KOJIMYECTBY OJTHOTO M3 BCTYMAIOIIUX B PEAKIIUIO UITU TIOJTYYAIOIIHXCS
BEIIECTB
2 nenens Pemenue pacy€THbIxX 3a1a4 110 Ypok
19 oSG XUMUYECKUM YPaBHEHUSIM 3aKperuieHus | Perienue pacyeTHbIX 3a7a4 110 XUMHUYECKUM YPABHEHUSIM pPeaKni
p peakuuii 3HaHUHI
Ypok KOHTpOIIA, N
TectoBast KOHTpoOJIbHAA paboTa B HECKOJIBKUX BapHaHTaxX U3 3a/1aHUN
2 "Henens Kontponbnas padora Ne 1 o OIICHKH U
20 pa3HOro BUIa, COOTBETCTBYIOLIUX TPEOOBAHUSAM K YPOBHIO
HOSIOps Teme 2 KOPPEKLNH
N MOJATOTOBKHU BBIITYCKHUKOB
3HAHUI
Kucaopona (5 1)
Kucnopon, ero obmas OO6nuyaTh MOHATHE SJIEMEHT U BEIIECTBO.
21 3 Hezensl | XapaKTEpUCTHKA U HAXOXJICHUE B Vpok uzydenus: | J[aBath 0OIIYyI0 XapaKTEPUCTUKY BEIIECTBY IO €ro (pu3. CBONCTBaM.
HOSIOPs npupoje. [lomydenue kucioposa HOBBIX 3HAHWH | AHaTU3UPOBATH MOJIyUYEHUE KUCIOPOa B 1aOOpaTOPUH U
U ero (pu3nyeckue CBONUCTBa IIPOMBIIIUIEHHOCTH
XHUMUYECKUE CBOKCTBA JlaBaTh XapakTepUCTUKY XUMUYECKUM CBOMCTBAM BEIIECTBA.
29 3 Henend kuciopoja. ['openue u Ypok n3ydenus | CocTaBisITh ypaBHEHUS peakiuii ropeHus. @opMynupoBaTh MOHATHE
HOSIOPs MeUIeEHHOEe OKuciieHre. OKCUIBI. HOBBIX 3HAHUM | OKCHIBI, OKHcIieHUe. COCTaBIATh POPMYITBI OKCHUIOB 110
[Ipumenenue kuciopoaa BAJICHTHOCTH
4 nenens . Ypok u3ydueHus N
23 O30H. CBOiiCTBa U IPUMEHEHHE .. | JaBaTb xapakTepucTUKy XMMHUYECKUM CBOMCTBAM BEIIECTBA
HOSIOPsT HOBBIX 3HAHUU
IIpakTuyeckas padora 3. Vpox OnuceiBaTh XUMHYECKHUE PEAKIINH, HAOII01aeMbIE B X0JI€
24 4 nenens [Tonyuenue kucmopoaa u KOMILIeKCHOro | ACMOHCTPAIIHORHOTO 1 nmabopaTOpHOTO dKCTIepuMeHTa. Jlenartsb
HOSIOPs M3y4eHHUE €ro CBONCTB ¢ HpHMCHEHS BBIBOJIbI U3 PE3YJIbTATOB MPOBEAEHHBIX XUMHUYECKUX OIBITOB.

npumenenuem yugposoi

Y4acTBOBaTh B COBMECTHOM O6CY)KI[CHI/II/I PE3YyJIbTATOB OIILITOB
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Jnabopamopuu 6 pamkax
npoexma «Touxka pocmay

3HaHWH 1
yMEHUH

Bo3nyx u ero cocras. 3amura

CpaBHuBaTh 00BEMHYIO U MAaCCOBYIO JIOJTEO KUCJIOPOJa U a30Ta B

o5 1 nenens aTMOC(EPHOrO BO3YXa O Ypok n3ydenus | Bozayxe. Ha3piBaTh cocTaB Bo3ayxa, 00JacTH MPUMEHEHHUS
nexaops — HOBBIX 3HAHUM | 01aropoaHbIX Ta30B. COCTABIATh YPABHCHUS PEAKIIUN TOPEHUS
BEILIECTB B BO3/1yX€E
Bonaopona (3 1)
Bonopon, ero o6mias
XapaKTEePUCTUKA U HAXOXKCHHUE B .
1 HccnenoBaTh CBOMCTBA U3y4aeMbIX BELIECTB.
Henens | npupone. [lonyuenue Bogopona u VYpox uzyuenus
26 - .. | HabmomaTe Gpu3nyeckue 1 XUMUYECKUE MPEBPAILICHUS N3Y4aEeMBbIX
nexabpsi | ero ¢usnueckue CBoWCTBA. Mephbl HOBBIX 3HAHUI BeIECTR
0€301acHOCTH MpHU padoTe ¢
BOJIOPOAOM
. [Tonb3oBatbest nHPOpMaLUEn U3 UX UCTOYHUKOB JJIs
27 2 "Henenst | XUMHYECKUE CBOMCTBA BOJIOPOA. Ypok u3ydueHus HONIOTORKH K aTI((bI/D?COCI)l6 eHHf)Ilpyr a
neKaopst [TIpumenenue Bogopoaa HOBBIX 3HaHUU a b m ’
['oToBUTH Mpe3eHTALIMH 110 TEME
IIpakTuyeckasi padora 4. Voo
[Tonyyenue Bonopoa v U3yyeHue p n
2 Hexens 0 CBONCTE ¢ MbUMeHenen KOMILIEKCHOTO | [lenaTh BBIBOJBI U3 PE3YIHTATOB MPOBEIEHHBIX XUMUYECKHUX OMBITOB.
28 Hexabps ubposoii 1a ;) ImoDIL 6 MPUMEHEHUsI | YYacTBOBaTh B COBMECTHOM OOCYXKJIEHUH PE3yJIbTAaTOB OIBITOB.
L;)amll)c ax npoex ”1: 4« T1; uKa 3HAHUU U 3anuchIBaTh MPOCTEHIIINE YPAaBHEHUSI XUMUUECKUX PEaKIIUid
CHUH
pocmay ™
Bona. PactBopbi (7 1)
Bona. Metonsl onpeaeneHust Jloka3pIBaTh Ka4E€CTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BOJABI IPU
3 Henenst COCTaBa BOJIbl — aHAJIM3 U g — MIOMOIIIH aHau3a U cuHTe3a. OOBACHATH METO/IbI OUUCTKH BOJIBI
29 nexabps cuHTe3. Bona B mpupoae u HOBBIX SHAHM XapakTepu3oBaTh CIIOCO0 MOTYYEHUs JUCTUIUIUPOBAHHOM BOJIBI U
CrocoObI €€ OUUCTKHU. Adparius o0racTh € mpuMeHeHusl. AHATU3UPOBaTh (PU3NUECKHE CBOICTBA
BOJIbI BOJIbI
30 3 Hemens du3nuecKue 1 XUMUYECKUE VYpok u3ydenust | Habmronate pusznyeckue U XUMHYECKHUE TPEBPAIICHHS U3Y9aeMbIX
nexaops CBOMCTBA BOJbI HOBBIX 3HAHUI | BEIIECTB
[IpuBOIUTE IPUMEPHI pEaKIUi PA3TOKEHUS, COETUHEHUS
4 nenens Bona kak pactBopuTenb. Ypok u3ydueHus PHBOZ PHMEDEI peakiiu p », Coen ’
31 . | 3aMelIeHus C ydyacTUEM BOJbl. PemaTh 3aaun Ha onpeieieHne
nexaops PactBopsl. Hackiiennsie u HOBBIX 3HAHUU

MacCCOBOM JI0JTH PAaCTBOPEHHOTO BEIIECTBA
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HEHACBIICHHBIE PACTBOPBI.
PactBOprMOCTE BELIECTB B BOJE

N Ypoxk Boruncnsate maccoB OJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE
4 nenenst | MaccoBast 1071 pacCTBOPEHHOTO P CCOBYIO 2 p P H P pe;
32 exabps BEIIECTBA 3aKpEIJIEHUs] | Maccy pacTBOPEHHOIO BELIECTBA U BOABI AJI1 IPUTOTOBJICHUS
p 3HAHUU pacTBOpa ONpeAeIEHHON KOHUEHTPALMU
Ypok OrnuceIiBaTh XUMUYECKHUE PEAKIINK, HAOII0IaeMbIE B XO/J1€
33 2 "Henens [ToBTOpEeHME U 00OOIICHHE TIO 00001IeHUS U | IEMOHCTPAIIMOHHOTO | JJA00PaTOPHOTO IKCIIEPUMEHTA.
STHBapsI TemaMm 3-5 CUCTEMAaTH3alM | 3amuchIBaTh MPOCTEUIINE YPABHCHUS XUMHUECKUX PEAKIIHH.
Y 3HAHUU BprauciisiTe MaccoByIO JOJIFO PACTBOPEHHOIO BEUIECTBA B PACTBOPE
[IpuroToBieHne pacTBOPOB CONEH
C onpeAeIEHHONM MacCOBOM JoJiei Vpok
34 2 "Henens pacTBOPEHHOTO BEMIECTBA € - ['oTOBUTH pacTBOPHI ¢ ONIPEACIEHHON MAacCCOBOM J10EH
SIHBaps npumenenuem yugppoeoi fHaHHﬁ PacTBOPEHHOIO BELIECTBA
Jnabopamopuu ¢ pamKax
npoexma «Touka pocmay
Ypok KOHTpOIIA, N
TectoBast KOHTpOJIbHAS paboTa B HECKOJIBKUX BapHaHTax U3 3aJaHUN
3 Henens Kontponbnas padota Ne 2 o OIICHKH 1
35 pa3HOro BHUIa, COOTBETCTBYIOIIUX TPEOOBAHUSM K YPOBHIO
STHBaps Temam 3-5 KOPPEKLNH
N IIOJITOTOBKHU BBIITYCKHUKOB
3HAHUUT
OcHOBHbBIE KJIaCChl HEOPTaHUYECKUX coeTuHenuii (9 u)
Oxkcuapl. CocTas.
KnaccudunupoBars OkcHIbI HA OCHOBHBIE U KUCIOTHBIE. COCTaBIATh
3 wenensa | Knaccuduxamus. Homenkmnarypa. VYpok nzydenus .
36 . .. | ypaBHEHUS peaKIIHii, TPH MOMOIIU KOTOPBIX MOXKHO MONYyYUTh
STHBaps Cgoiictsa. [lonydenue. HOBBIX 3HAHUI
OKCHIBI
IIpumeHeHune
37 4 Henens OcHoBanus. Knaccuduxarus. VYpok uzyuenus | JlaBate omnpezaeneHue ocHoBaHMsIM. Ha3pIBaTh MO MEXTYHAPOIHOM
STHBaps Homenxknarypa. [lonyuenue HOBBIX 3HAHUHM | HOMEHKJIAType
Ou3nyecKue 1 XUMHUIECKHe
4 nenens . . Ypoxk uzyuenus | HabmonaTs pusudeckrie 1 XUMUYECKUE MTPEBPALIEHUS U3ydaeMbIX
38 CBOICTBa OCHOBaHWH. Peakmus .
STHBapsI o HOBBIX 3HAHWHA | BEIIECTB
HeUTpanu3anuu
Kucnotsi. Cocras. .
HccnenoBaTh cBONWCTBA N3y4aeMbIX BEIIECTB.
| Hepena | Knaccudukanus Homenknatypa. VYpok uzydeHus
39 . | HabmomaTe ¢pusndeckue 1 XUMUYECKHE MPEBPAILICHUS N3Y4aeMbIX
(deBpans Ou3nYecKue U XUMUYECKUE HOBBIX 3HAHHH

CBOMCTBA

BCIICCTB
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Comu. Cocras. Knaccudukarusi.

JaBatb onpenenenue coisiM. Kimaccudumuposars conu. HazeiBaTs 1o

1 Hepens Ypok n3yueHus o N
40 Howmenknarypa. CriocoOsr . | cucremarnyeckoit HomeHkarype. CocTaBiATh (hOPMYIIBI COJIEH 110
(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 3HAHUW | BEILECTB
coJieii B Bozie
Ypok
['eneTnyeckas CBSI3b MEXKIY
2 Henend 00001IeHNS U . "
42 OCHOBHBIMH KJIaCCaAMHU 3anuceIBaTh NPOCTEHIINE YPABHEHUS XUMUUECKUX peaKlui
dbespans . CUCTEeMaTH3alu
HEOPraHUYECKUX COCTUHEHUN .
Y 3HaHUU
IIpakTnyeckas padora 5. Ypok .
Knaccudunuposars n3yuaeMbie BEIIECTBA [10 COCTaBY M CBOWCTBaM.
Pemenune sxcriepuMeHTATBHBIX KOMILJIEKCHOTO . .
3 Henens CoctaBisath (OpMyIBI OKCHIIOB, KHCIOT, OCHOBAaHHM, COJICH.
43 3amad no teMe «OCHOBHBIE MIPUMEHEHHUS L
beBpans o XapakTepru30BaTh COCTaB U CBOMCTBA BEUIECTB OCHOBHBIX KJIACCOB
KJIACChl HEOPTAHUYECKUX 3HAaHUU U .
. . HEOPraHMYECKUX COCIMHEHUI
COCIMHEHUI YMEHHH
Ypok KOHTpOIIA, N
TectoBast KOHTpOJIbHAS 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 KOPPEKLNH
N HOJrOTOBKH BBIITYCKHHKOB
3HAHHUH
Paznen 2. IEPUOAUYECKHNU 3AKOH U TIEPUOINYECKAS CUCTEMA XUMHNUYECKHUX 3JIEMEHTOB
J.N. MEHJIEJIEEBA. CTPOEHHUE ATOMA (10 4)
Ctpoenne aToma (10 1)
[IepBbie moONBITKN
45 4 Henens KJacCU(UKALUN XUMUYECKUX VYpok u3ydeHus: | AHaIU3UPOBATH KIACCH(PUKAIIMIO XUMUYECKUX JIeMeHTOB. [laBaTh
beBpans 3IIEMEHTOB. AM(DOTEpHBIE HOBBIX 3HAHUH | OTpeJieNIeHue NMEePEXOIHBIX U aM(POTEPHBIX METAIIJIOB
COEZIMHEHUs
KnaccudunupoBaTh n3ydeHHbIE XUMHUYECKUE 3JIEMEHTBI U UX
[lepBoHaUYaNTEHBIC TIPEACTABICHUS COEIMHEHUS.
1 Henens . Ypok u3zydeHus .
46 MapTa 0 €CTECTBEHHBIX CeMeiCcTBax HOBBIX SHAHI CpaBHUBATH CBOMCTBA BEIIECTB, MPUHAAIESKAIIUX K PA3HBIM
P XUMHUYECKHX 3JIEMEHTOB KJIaccaM; XUMHUYECKHUE AIIEMEHTHI Pa3HBIX TPYIII. Y CTAaHABIUBATh
BHYTPH- U MEXKIPEAMETHBIC CBSI3U
47 1 nenens ["anoreHsl — camble aKTUBHBIE VYpok u3ydyenus | XapakTepH30BaTh MOJ0KEHHUE FAJIOTEHOB B MEPHOMUECKON Tabu1e
Mapra HEMETaJLIbI HOBBIX 3HAHWH | ¥ CTPOCHUE UX aTOMOB
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2 Henens

[Tepuoanueckuii 3aKoH

Ypok n3yueHus

®dopmynupoBath nepuoandeckuii 3akoH 1. 1. Menaeneesa u

48 .
Mapra . . MenneneeBa HOBBIX 3HAHUN | PACKPBIBATH €TI0 CMBICI
CtpykTypa TabIuIbl
PYKTYD 1 OnuckIBaTh U XapaKTepU30BaTh CTPYKTYPY TAOIHIIbI
«Ilepunonnueckas cucrema
3 Henens VYpoxk usyuenust | «llepuoanueckas cucrema xumuueckux snemeHToB . . Menaene-
49 XUMHYEeCKuX deMeHToB Jl. U. N
MapTa HOBBIX 3HaHMH | eBa» (KopoTkas ¢opma). Paznuyare nepuost, rpynmsl, A - u b-
MewnpeneeBa» (kopoTkasi opma): COVIIILL
A - u b - rpynnsl, nepuobl pyn
Crpoenue atoma. Cocras OnpenensiTb YUCIIO NPOTOHOB, HEUTPOHOB, JIEKTPOHOB Y aTOMOB
aTOMHBIX siiep. XUMUYECKUI XUMHYECKHX 3JIEMEHTOB, UCIOJIB3YS EPUOANYECKYIO TaOIHILY.
3 Henens AP Ypok uzyuenus ’ YA LIEpHO Y101 1y
50 AJIEMEHT — BUJ aTOMOB C . | JenaTh yMO3aKIIIOUEHHS O XapaKTepe U3MEHEHMSI CBOMCTB
MapTa HOBBIX 3HAHHM
OJIMHAKOBBIM 3apsIOM fJIpa. XUMHYECKHX JIEMEHTOB C YBEIHUCHUEM 3aPsII0B aTOMHBIX sI/IEp.
H3oToO11b1 HccnenoBaTh cBOWCTBA N3y4aeMbIX BEIIECTB
CocTaBsTh CXEMBI CTPOSHHS aTOMOB TNepBbIX 20 I1IeMEHTOB
DnexTpoHHasi 000JI0UKa aToMa: N
1 nenens VYPOK u3ydeHus1 | mepuoANYECKOI CUCTEMBI DIEMEHTOB. XapaKTepU30BaTh XUMUYECKUE
o1 MOHSTHE 00 ANEKTPOHHOM CIIOE, . o
anpens 1o EMKOCTH HOBBIX 3HAHUM | DJIEMEHTHI Ha OCHOBE UX IOJIOKEHUS B IEPUOINUECKON CUCTEME U
0COOEHHOCTEH CTPOEHUsI UX aTOMOB
OOBsACHATH (PU3UUYECKHIA CMBICI TIOPSIKOBOTO HOMEPa XUMHUYECKOTO
[Teproanueckoe n3MeHeHUE 3JIEeMEHTa, HOMEPOB IPYIIbI U TIEPUO/Ia, K KOTOPBIM AJIEMEHT
1 Henens oPHOA VYpok uzydenus ’ POB TPyl leproa, p
52 ampens CBOMCTB XMMHYECKHUX DIIEMEHTOB HOBBIX 3Hapuii | TPAHAVIEHKHT B IEPHOTUIECKON CHCTEME J. 1. Menneneera;
B Meproax U A-rpymnmnax 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 3JIEMEHTOB B MPEEIAX MaJbIX
NEPUOAOB U A-rpynn
3HaueHUe NepUOINIECKOTO [losicHATH 3HaUEHME TEPUOANYECKOTO 3aKOHA ISl Pa3BUTHS HAYKH.
2 Henens Yok u3ydeHus
53 3aKoHa. JKU3Hb U NeATEIbHOCTb .| Ilepeuncnsats OCHOBHBIE dTaIlbI )KU3HEAesATenbHOCTH [1.1.
anpens HOBBIX 3HAHHH
J. 1. MenneneeBa MeneneeBa
IIpakTnyeckas padora 6.
N3ydeHne KUCI0THO-OCHOBHBIX Vo
CBOMCTB THAPOKCHJIOB, KOMHHEKCHOFO OnuceiBaTh XUMHYECKHE PEAKIUH, HAOII01aeMbIe B X0J1€
54 2 Henens 00pa30BaHHBIX XUMHUYECKUMU novenemms | 2KCTIEPMEHT
anpens sanementamu |l mepuona ¢ 1; AR 1 VYyacTBOBaTH B COBMECTHOM OOCYXKJICHUU PE3YJIbTATOB OMBITOB.
npumenenuem yugpoesoi - Jlenatb BBIBOJbI U3 PE3YyJIbTATOB IPOBEICHHBIX XUMUYECKHUX OIBITOB

Jnabopamopuu 6 pamkax
npoexma «Touxa pocmay

Pasnen 3. CTPOEHUE BEILIECTBA (10 u)
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Xumu4ueckas cBsi3b (7 )

55 3 Henens DNeKTPOOTPULIATENILHOCTD 1 VYpok uzyuenus | JlaBatp onpeaeneHue MOHATHIO JIEKTPOOTPULIATEIHHOCTb.
anpest XUMHUYECKUX 3JIEMEHTOB. HOBBIX 3HaHUM | CpaBHMBAThH IEKTPOOTPHUIATENLHOCTD B IEPUOAAX U IPYyIIIaxX
56 3uenens | KosanentHas cBs3b. [lonsipHas u 1 VYpok uzydenus | Onpenensrs MOHITHS «KOBAJICHTHAs! HETIOJSPHAs CBS3bY,
anperst HEMNoJIIpHAasi KOBAJICHTHBIE CBS3U HOBBIX 3HAHUM | «KOBAJICHTHAs MOJISIPHAs CBSI3b)»
JlaBaTh ompenieneHne MOHATHSIM: HOHBI (ITOJIOKUTEIBHO- U
4 nenens Ypok uzyuenus
57 Honnas cBs3b 1 . | OTpULATENBHO 3apsyKEHHBIE) MOHHAS CBS3b, BELIECTBA
anpens HOBBIX 3HAHHUN
HEMOJIEKYJISIPHOTO CTPOCHUS
58 4 Henens BanenTtHocTs B cBeTe 1 VYpok uzyuenus | CpaBHUBATh BAJIGHTHOCTb U CTENEHb OKUCIIeHUs. COCTaBIATh
anpers ANEKTPOHHOU TEOPUH HOBBIX 3HaHUK | (POPMYJIBI IO BaJICHTHOCTH
Crenensb okucnenus. [Ipasuna
1 Henens . Ypok m3ydenns | Onpenensrs CTeNeHb OKMCIEHUs aToMa B BemnecTBe. CoCcTaBIATh
59 ompe/IeICHUs CTENEHEeH OKHCIIe- 1 o
Masi HOBBIX 3HAHUH | (POPMYIIBI IO CTETICHU OKUCIICHHS
HUS DJIEMEHTOB
Ypok
CoctaBnarb popMyIibl BEIIECTB [0 U3BECTHBIM CTETICHSIM OKUCIICHHS
2 "Henensd [ToBTOpEeHME 1 0000IICHHE 11O 00001IEHns U
60 1 3JIEMEHTOB. Y CTaHABIMBATh BHYTPH - U MEXKIIPEAMETHBIE CBSI3U.
Masi Temam 7 u 8 CUCTEeMaTH3alH
N CocTaBnsTh CpaBHUTEIBHBIE U 0000IIAIONTNE TAOTUIIBI, CXEMbI
Y 3HaHUN
Ypok KOHTpOIA, N
TectoBast KOHTpOJIbHAS paboTa B HECKOJIBKUX BapHaHTax U3 3aJaHUN
3 Henens Kontponbnas padota Ne 4 mo OLICHKHU U
61 1 Pa3HOro BU/a, COOTBETCTBYIOIIUX TPEOOBAHUSAM K YPOBHIO
Masi TeMaMm 7 u 8 KOPPEKINH
N MOJITOTOBKH BBHIITYCKHUKOB
3HaHWUH
KosinuecTBeHHBbIE OTHOIEHUSI B XUMHUH (3 )
62 3 Henens 3akoH ABorajipo. MoJsipHbIi 1 VYpok nzyduenust | @opmynupoBaTh 3akoH ABoraapo. Onpenenstb 00bEM rasa 1o
Mast 00BEM Ta30B HOBBIX 3HAHHWH | KOJIMYECTBY BEIIECTBA
Ypok
4 nenens Pemate pacdeTHble 3a/1aun 10 (hopMysIaM U YpaBHEHUSM, ONTHUPAsICh
63 OTHOCHUTENBHAS TUIOTHOCTH T'a30B 1 3aKperuIeHUs
Mast . Ha 3aKOH ABOTa/Ipo
3HaHUH
64 4 nenenst | OOBEMHBIE OTHOLICHHS T'A30B MIPU 1 Ypok u3ydenus | BeraucnsaTh MONSApHBINH 00BEM ra30B, OTHOCUTENBHYIO INIOTHOCTD
Mast XUMHUYECKHX PEaKIHsIX HOBBIX 3HAHUH | Ta30B, 00BEMHbBIE OTHOLIECHHS I'a30B MIPU XUMUYECKUX PEAKIMIX
65 -
70 Pe3epBHOE Bpems
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BUbI KOHTPOJIA 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. CTpoeHue paMKax mpoeKTa
IJIaMEeHU «Touka pocta»
. C IPUMEHEHUEM
Ouncrka 3arps3HEHHON HHpoBoii
2 Henens MOBApEHHOMN p
4 [Ipaktrueckas padora 2 nabopaTopuu B
CeHTAA0ps conu. dusznueckue u
paMKax mpoeKTa
XUMHUYECKUE SIBICHHUS
«Touka pocta»
2 Henens [lepBoHauasnbHbIE
20 p KonTponbnas padora Ne 1
HOSIOps XUMHUYECKHUE TTOHATHUS
C IPUMEHEHUEM
npposon
4 nenens | [lomydyenue kucnopona u i pp
24 " [IpakTrueckas padora 3 nabopaTopuu B
HOSIOps W3Y4YECHHE €ro CBOMCTB
paMKax mpoeKTa
«Touka pocra»
C IPUMEHEHUEM
npposon
2 venens | Ilomydyenue Bogopona u unbp
28 . [IpakTuueckas padora 4 nabopaTopuu B
nexaopst U3yueHHE ero CBOICTB
paMKax mpoeKTa
«Touka pocta»
3 Henend Kucnopon. Bonopoz.
35 PO P KonTtponsHast padora Ne 2
STHBaps Bona
Pemenue
C MPUMEHEHUEM
IKCIEPUMEHTATBHBIX 1HpOBoii
3 Henend 3ajiay 1Mo Teme p
43 [IpakTuueckas padora 5 nabopaTopuu B
dbespans «OCHOBHBIE KJIaCChI
paMKax mpoeKTa
HEOPraHNYecKuX
N «Touka poctan
COCTMHEHUI»
OCHOBHBIE KJIaCCBI
4 uenensa
44 (enpans HEOpPraHUYECKUX KontponbHast padora Ne 3
P COCIMHEHU I
N3yuenune KuCI0THO-
OCHOBHEIX C MPUMEHEHUEM
. n(ppoBon
2 Hejensl | CBOMCTB I'MIPOKCHJIOB, unbp
54 [MpakTryeckas padora 6 nabopaTopuu B
amnpes 00pa3oBaHHBIX
R paMKax mpoeKTa
«Touka pocta»
anementamu |1l nepuona
3 Henens CrpoeHne aToma.
61 A p Kontponbnas padora Ne 4
Mmast XuMHueckas CBsI3b




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 9 KJIACC

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

Ne Koua-Bo
wn Hara Pa3znes, Tema ypoka 4ACOB Tun ypoxka XapakTepucTHKA OCHOBHBIX BHI0B /1eITeJILHOCTH
I'JIABA 1. Knaccudukauusi xumudeckux peakuuii (5 yacon)
JlaroT ompenienenne MOHATHAM OKUCIUTENb U BOCCTAHOBHUTEIb,
1 1 Henens OxucnuTensHo- 1 VYpok usydeHus | mpuBOaUTH NMpruMepbl. CpaBHUBAIOT PEAKITUH OKUCIUTEIBLHO-
CEHTSOps BOCCTAHOBUTEIJIbHBIC PEAKIIUU HOBBIX 3HAHUM | BOCCTAHOBHTENbHBIC U 0OMeHa. COCTaBIISIOT OKHCIUTEIIBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIMU METOJIOM JICKTPOHHOTO OajiaHca
OnpenenstoT KOJIMYECTBO TEIUIOTHI, BBIICIISIOIINECS B XOI€ PEaKIIUU
9 1 menens | TermoBbie 3 PEKTH XUMHUIESCKHX 1 VYpok u3ydeHus | i HEOOXOIUMOM JIUIs MPOTEKaHus peakiuu. Haxoaat maccy,
CEHTSOPs peakiuii HOBBIX 3HAHMH | KOJIMYECTBO BEUICCTBA pearcHTa WK MPOJAYKTa PEAKIHH 10
TEPMOXUMHUYECKOMY YPaBHECHUIO
2 Henens . Ypok u3ydeHus alOT MOHATHE O CKOPOCTH XMMHUYECKUX PEaKIUil U SINHUIIAX €
3 A CKOpOCTh XMMUYECKUX PEAKIINI 1 P yHCeH A p peaxt JUHHLL
CEHTSIOps HOBBIX 3HAHHW | U3MEPEHUS
IIpakTuyeckasi pa6ora Ne 1.
N3yuenue BnusHUSA yCI0BUU Ypok
2 Hexens MIPOBEICHUS XUMHUECKOM KOMIUIEKCHOTO | [ToKa3bIBarOT BIUSHUE HA CKOPOCTh PEaKIIHii TaKuX (PaKTOPOB, KaK
4 cenTS6Ds peaknuu Ha e€ CKOpOCTh ¢ 1 MPUMEHEHUST | MIPUPOJIa PEarHPYIOIINX BEIIECTB, X KOHIICHTPAIIUS, TUIOIIATh
P UCROIb308aHUEM UUPPOBOIL 3HaHUH U COTIPUKOCHOBEHHUSI U TEMIIEpaTypa
nadopamopuu 6 pamkax YMEHUH
npoexma «Touxka pocmay
YrnyOnsioT 1 0000111al0T 3HAHUS YYAIIUXCS O COCTOSTHUU
3 uenens | Ob6patumble peakuuu. [Tonstue o Ypok uzydeHus Y Hl yHat
5 1 . | XMMHYECKOI0 paBHOBECHUS. 3aKpPEIUISIOT 3HaHUS O criocodax
CEHTA0ps XUMHYECKOM PaBHOBECUU HOBBIX 3HAHH
cMelleHus pasHoBecus. [aroT onpenenenue npuniuna Jle [larense
I'JTIABA 2. XuMnueckne peakiiy B BOJIHBIX pacTBopax (8 yacos)
JlaroT ompesiesieHne OCHOBHBIM MOHITHAM. Y4aTcs OTINYaTh
CymHocTs mporecca
3 Henens . YPOK U3y4eHHUSs | 3JEKTPOJIUTHI OT HE FJICKTPOIUTOB. [IepeuuciistoT OCHOBHbIC
6 AIEKTPOTUTHYCCKOM 1 .
CEHTSIOps HOBBIX 3HAHUH | IPUUYUHBI JUCCOIHANNH. [IOSICHSIIOT OCHOBHBIE MTOJIOKCHHS
JUCCOLIUAITIT

AIEKTPOIUTHYECKON Aucconnanui. OOBICHIIOT OTIUYHUS aTOMa OT
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noHa. XapaKTepu3yT MEXaHU3M PACTBOPCHHUE BEIIIECTB C
PA3JIMIHBIM XapPaKTCPOM CBA3U

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

DNEeKTPOIUTHYECKAS
4 nenens . VYpok nzydenust | conu — ¢ Touku 3peHus TOJl. CocTaBigOT ypaBHEHHS ITPOIIECCOB
7 JUCCOLMAIUS KUCIIOT, OCHOBaHUM . .
CEHTSOps U corteil HOBBIX 3HAHHWH | JMCCOIMALUK BelecTB. PaboTaroT ¢ Tabnuieil pacTBOpuMOCTH,
yKa3bIBaTh BEIIECTBA JUCCOLUUPYEMBIE B BOJHOM PacTBOpE
JlaroT onpeniesieHre OCHOBHBIM MOHSATHUSAM; PACCUUTHIBAIOT CTENIEHD
8 4 venens | CnaOble M CUIIBHBIC AJIEKTPOJIHTHL. VYpok u3ydeHus | AuccolMaIuy BellecTBa B pactBope. [IpuBoasT mpuMepsl CUIIbHBIX U
CeHTAOPS Crenenp cconnanuu HOBBIX 3HAHUH | CJIa0BIX ANIEKTPOIUTOB. OOBACHSIOT MOHITUS «CHIIbHAS) U «CI1adas
KHCJIOTA C MCIIOJIb30BAHUEM MOHSTHS 0. - CTENIEHb IUCCOLMALINN
AHanU3UpYyIOT yCIOBUS POTEKaHUS peaKklUii HOHHOTO OOMeEHa.
Paznuyarot pacTBOpHI, colepiKalie pa3inyHble HOHBI. 3aUChIBAIOT
1 Henens Peakuuu nonsoro oOMeHa u Ypok u3zydeHus "
9 . | YpaBHEHHUS peaKuil KAYeCTBEHHOI'O OIIPE/IEICHHS HOHOB.
OKTSI0ps YCIIOBHSI UX MTPOTEKAHUS HOBBIX 3HAHHUI
[TepeuncnsiroT ycinoBus, MpH KOTOPHIX PeaKIIMi HOHHOTO 0OMEHa
UAYT 10 KOHIA
aloT OIpeieJIeHHE MOHITHIO TUAPon3. Ha3pIBaloT MHHIMKATOPHI U
10 I nenens I'uaponus conen YPOK u3yHCHUs ﬁ[x OK acllz ILB a3JAYHBIX CpE axﬂrl)'lo dopmyie Be GCTia b
OKTSI0ps P HOBBIX 3HAaHUHI Packy’ s p pesax. PMY. t
OIIPEAECIISAIOT XapaKTep CPEIbl
IIpakTnueckas padora Ne 2.
Pemienue sxkcneprMeHTaIbHbBIX Yok
3aza4 no teme: «CBolcTBa p
. . KoMILIeKCHOTO | [TOBTOPSIOT TeXHUKY 0€30MacHOCTH NP MPOBEICHUH MPAKTUYECKUX
2 Hexens | KHUCIOT, OCHOBAHUH U cojiel Kak .
11 NpUMEHEHHUsT | U Ja00paTOpHBIX paboT. BHIMOMHIIOT XUMHUUECKUI SKCIIEPUMEHT 110
OKTSIOpst ANEKTPOJIUTOBY € .
. 3HaHUH U1 pacrno3HaBaHUI0 HEOPTaHUYECKUX BELIECTB U MOJIYYEHHUIO
UCNOb306aHUEM UUPPOBOIl —
Jaabopamopuu 6 pamkax
npoexma «Touka pocmay
O06o0maromuit ypok Mo TemMam: Ypoxk
12 2 "Henens «Knaccudukanus XuMHUIeCKIX 00006mmenuss 1 | [ToBTOPSIOT KIacCupUKAIINIO XUMUYECKUX peakiuii. PemaroT
OKTSIOps peakuuity, «XuMHYECKHe CHCTEMATH3AlMHK | 3a/1a4H: C UCIOJIb30BAaHUEM MOHATHUS U30BITOK U HEJOCTATOK
peaKIMy B BOJHBIX PACTBOPAX» 3HAHWUH
Ypok KOHTpOIIA, N
3 Henens Konrponsnas padora Ne 1 mo OLLCHKH 1 TecroBas KOHTpoOJIbHAsI pab0Ta B HECKOJIBKUX BapHaHTaX U3 3a/1aHUi
13 OKTG DS teme: «Knaccupukanus ou . pa3HOro BUAA, COOTBETCTBYIOIIMX TPEOOBAHUIM K YPOBHIO
o K KITAH
P XUMAYECKHX PEaKIHi», 31;1)31}1;1171 MOJITOTOBKH BBHIITYCKHUKOB. 3a7aHUsI CO CBOOOTHBIMU KPATKUMH H
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«DQNEKTPOIUTHYECKAS
JUCCOLIMALIUS.

pa3BepHYTHIMM OTBETaMH. 3a1aHUs Ha COOTBETCTBHE. 3a/laHus Ha
YCTAHOBJICHHE B3aUMOCBSA3H. 3alI0JTHEHNUE CPABHUTEIIBHBIX TAOJIHII.
3a1aHns Ha HAXO0X/IEHUE OIMOOK B IPUBEIEHHOM TEKCTE.
3aaHus: 3aKOHYUTD (JIOIIOJIHUTD ) IPEJIOKEHHE.

Pemenue npocreimmx 3a1a4 Ha M30BITOK M HEJOCTATOK PEarcHTOB.

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

JlaroT XapakTepUCTUKY MOJIOKEHUS JIEMEHTA B TA0JIMIIE SJIEMEHTOB.
3 Henensd Ypok n3ydenus
14 XapakTepucTuKa rajloreHoB 1 .. | [loka3bIBatoT cTpoeHune aroma siaemMenTa. CpaBHUBAIOT BELIECTBA 110
OKTAOPS HOBBIX 3HAHUU o
CBOMCTBaM
XapakTepusyroT B3aUMOJICHCTBHE XJIOpa C IPOCTHIMU BEIIECTBAMH.
XapakTepusyrloT B3aUMOICHCTBHUE CO CIIOKHBIMH BEIIECTBAMHU.
15 4 nenens X0 1 VYpok nzydenust | OOBICHSIIOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTBA.
OKTAOpS p HOBBIX 3HaHUN | COCTaBIISIIOT OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU METOI0M
anekTpoHHoro 6ananca. [lepeuncnstor o01acTu IPUMEHEHHUS
BEIIeCTBa
XapakTepusyroT (opMyIty, BUA CBS3H, TUIl PEIIETKU, arperaTHoe
4 nenens XJIOpOBOAOPO: IOJIYYEHHUE U Ypok u3yueHus p PH3YIOT GopMyIty, BI ’ p » 4P
16 5 1 . | cOCTOsSIHUE, CTENIEHb OKUCIICHUS SJIEMEHTOB. AHAIU3UPYIOT CIIOCOOBI
OKTAOpS CBOWCTBa HOBBIX 3HAHHH
MOJIYYCHHS B JTa0OPATOPUU U MIPOMBIIILIIEHHOCTH
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 B3aUMOJICHCTBHIE CO CIOKHBIMU
HOSIOps HOBBIX 3HAHHM
BelecTBaMH. XapaKTEPHU3YIOT C TOUYKH 3PEHUS OKHCIUTEIHBHO-
BOCCTaHOBUTENBHBIX TIpoIieccoB. [lepeuncrnstor obnactu
NPUMEHEHHUS COJITHOM KHCIIOTHI U €€ coleit
IIpakTuyeckas padora Ne 3. Vpok
[TonydyeHue constHON KUCIOTHI U
. . KOMILJIEKCHOTO
2 Henend M3y4yeHUe €€ CBOMCTB ¢ .
18 . 1 MIPUMEHEHUS OnpenensioT CBOMCTBA KUCIOT
HOSIOPs UCNOIb306AHUEM UUPPOBOTL .
3HAHUU U
Jnabopamopuu ¢ pamKax .
YMEHHMA
npoexma «Touka pocmay

I'JIABA 4. Kuciiopona u cepa (8 yacos)

28




J1at0T XapaKkTepUCTHKY 3JIEMEHTY IO MOJIOKEHHIO B TAaOJIHIIE.
CpaBHMBAIOT OKHCIUTEIbHBIE CIIOCOOHOCTH KUCIIOPOJIA U CEPBI.

19 3 Henens XapakTepucTuka KHCIopoia u VYpoK u3ydeHus | AHAIM3UPYIOT CTETICHb OKUCIICHHUS, BAIGHTHOCTh KUCIOPOJIA U CEPBI.
HOSIOps cepsl HOBBIX 3HaHUM | OOBACHAIOT MOHATHE AJUIOTPOINH HAa IPUMEPE KUCIOPOa.
CocTaBisIOT ypaBHEHHUS XUMHUYECKUX PEAKLIUH, TOATBEPKIAIOIINE
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 . . .
HOSIOpst HOBBIX 3HAHUM | YpaBHEHHS XUMUYECKUX PEAKIIH, TOATBEPIKIAIOIINE CBOWCTBA
cepsl. [lepedncnsior o0acTv IPUMEHEHUS CEPhI U €€ COeTMHECHUN
JlaroT XapakTepUCTUKY BEILIECTBY: CEPOBOOPO/I, AaHAIU3UPYIOT €T0
4 nenens VYPOK u3ydeHuss | BOCCTAaHOBUTENbHbBIE CBOMCTBA. XapaKTEPU3YIOT COJIU CYIb(PUABI, HX
21 Cepoonopon. Cynbhuast p YHCHH . P pH3y ybOUILL,
HOSIOpsT HOBBIX 3HaHUM | cBolicTBa. COCTABISIOT YPaBHEHUS PEAKIUI ITOTYICHHS BEIECTB.
Pemraror 3agaun Ha onpezaeneHne GopMyIbl
JlaroT XapakTepUCTUKY BEIIECTBY: CEPHUCTBIN ra3, aHAJTU3UPYIOT €ro
OKHCITUTEIBHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA. COCTABISIOT
4 nenens Oxcup cepsl (IV). Cepnucras VYpok nzydenus . .. N
22 . | CTpYKTypHbIE POPMYIIBI CEPHUCTON KUCIOTHI U €€ COJIeH.
HOSIOPSI KHCJIOTa HOBBIX 3HAHHH . .
CocCTaBisIOT ypaBHEHHsSI PEaKIIHiA, XapaKTepPHU3YIOIIHE CBOWCTBA
BeniecTB. PemaroT 3a1a4u ¢ TepMoXuMuuecKuM 3G hHekTom
JlaroT XapakTepUCTUKY BEIIECTBY: CEPHBIi ra3. AHATU3UPYIOT €ro
OKHUCJIUTEIbHBIE CBOMCTBA. XapaKTepU3YIOT OOIIME CBOICTBA CEpHON
1 Henensa Oxcun cepsl (VI). Cepnas Ypok usydeHus p PH3YIOT ODII . p
23 .. .. | KHCTOTBI. 3aMTUCBIBAIOT YPABHEHUS PEAKIUil B3aUMOICHCTBUS
nexaopst KHCIIOTa U €€ CoNn HOBBIX 3HAHHH
pacTBoOpa KUCIOTHI ¢ METAJNIAMH, OCHOBHBIMH OKCHJIAMH,
PaCTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMU
Ypok
IIpakTuyeckas padora Ne 4. KOMHHE KCHOLO
24 1 Henens Pemenue skcriepuMeHTATEHBIX BhBIOMHAIOT XUMHYECKUN SKCIIEPUMEHT 0 PacTiO3HABAHHIO
MIPUMEHEHHUS
nexaopst 3anad o treme: «Kucnoposa u 2 AF HEOPTaHUYECKUX BEIIECTB U MOTYYCHHIO
HaHWH U
cepa» .
YMEHUI
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 Ypoxk koHTpOIIsI, | TecToBast KOHTPOJIBbHAS pabdoTa B HECKOJIBKUX BapUaHTAX U3 3a/IaHUH
nexaops teme: «Kucnopon u cepa» OLIEHKH H pa3HoOro BUA, COOTBETCTBYIOIIMX TPEOOBAHHUSM K YPOBHIO
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KOppEKLHU
3HAHUH

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. 3aM0JIHCHUE
CpaBHI/ITCJIbeIX Ta6HI/IL[.

3aiaHus: 3aKOHYHTH (JIOTOJHUTH) MPETIOKEHUE.

I'JIABA 5. A3zot u ¢pocop (10 yacoB)

JlatoT XapaKTepUCTHUKY 3JIEMEHTOB IO MOJIOKEHHIO B TAOJIHIIE.
XapakTepu3yroT a30T KaK 3J€MEHT U KaK BEIECTBO. AHAIU3UPYIOT
XapakTepucTuka a3oTa u Ha OCHOBE TEOPUHU CTPOCHUS aTOMOB CXOJICTBO U OTJIMYHE a30Ta U
3 Henensd Ypok n3yuenus
27 fleKabps docdopa. Pusznueckue u 1 HOBBIX SHAHI tbocdopa. OOBIACHIIOT IEKTPOHHOE CTPOCHUE MOJIEKYIIBI a30Ta.
XUMHYECKHE CBOMCTBA a30Ta CocTaBisIOT ypaBHEHHU PEAKIMil, XapaKTepU3yIOIlIUe 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 YpOoK u3ydeHus | ammuaka. XapakTepusyloT poib ycioBuil (P, t, katanusartopa) B
nexaopst HOBBIX 3HAHMM | MPOMBIIUIEHHOM CHHTE3€ aMMHaKa. Jloka3pIBatoT CBOMCTBA aMMHAaKa,
3aMMCBIBATh YPaBHEHUS B MOJICKYJIIPHOM, HIOHHOM U OKHCIHTEIBHO-
BOCCTAHOBHTEIILHOM BHJIE
IIpakTuyeckas padora Ne 5. Vpok
[Tony4yeHne aMMuaka v U3y4eHue
- KOMILJIEKCHOTO
3 Henmens | ero CBOWCTB ¢ UCHOIb306aAHUEM o
29 L 1 IpUMEHEHHs | BBIMOMHAIOT XUMUYECKUI SKCTIEPUMEHT 110 MOJTyYSHHIO BEIIECTB
nexadps yughposoi nabopamopuu 6 .
3HaHUH U
pamxkax npoexma «Touka .
yMEHU#
pocmay
Jarot onpenenenue cosneil aMMoHMsI. COCTaBISIOT ypaBHEHUS
30 4 nenens Cotil AMMOHIS 1 Vpok u3ydeHus | peakiuii, B pe3ysibTaTe KOTOPBIX 00pa3yOTCs COJIM aMMOHMSL.
nexaopst HOBBIX 3HaHMK | [lepeuncisroT 001acTH MPUMEHEHUS Ol aMMOHUS. 3aHUChIBAIOT
KayeCTBEHHYIO PEaKIIMIO HA HOH AMMOHHUS
3anuchIBalOT CTPYKTYPHYIO OPMYITY a30THOM KUCIOTHI.
4 nenens Ypok usydenus | OnpenensitoT BaJICHTHOCTh M CTETIeHb OKUCIIEHHs a30Ta. COCTaBISIOT
31 A30THas KuciaoTa 1 . .
nexaopst HOBBIX 3HAHWH | ypaBHEHHS MOTYYCHUS a30THON KUCIIOTHI U3 aMMHaKa.
XapakTepusyroT O0IIMe CBOMCTBA a30THON KUCIIOTHI
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4 nenens . VYpok uzydenus | XapakTepu3yloT 0cOOble CBOMCTBA a30THOM KHCIOTHI. AHAIU3UPYIOT
32 A Comnu a30THOM KUCITOTHI P YHCHM p PH3YIO pyto
nexaopst HOBBIX 3HAHHWH | COCTaB HUTPATOB
XapakTepusyroT MOJI0KEeHUE dJIeMeHTa B Tadnuie. HazpBatoT
aiotTpornHbie Moaudukanuu dpocdopa, ux oranuus. CocTaBiIgIOT
2 "Henens Ypok uzyuenus P 8 U(b uwnn hocopa, .
33 dochop . | ypaBHEHHUE PEaKIINii, XapaKTepU3yIoIIre CBoiCcTBa docdopa.
STHBapsI HOBBIX 3HAHHM
OnuceiBaloT obnactu npuMeHeHus pocdopa. AHATUIUPYIOT
crocoObI moy4deHus pocdopa
XapakTepusytot okcua gochopa V, Kak KUCIOTHBIH.
Oxcun docdopa (V) Knaccudunupyror u Ha3piBaTh coii opToPochHOpHOI KUCTOTHI.
2 Henens i Ypok usydenus | CocTaBislFOT MOJIEKYJISIPHbBIE, HOHHBIE, OKACITUTEIBHO-
34 OptodocdopHas Kuciora u ee . .
STHBapsI ot HOBBIX 3HAHMH | BOCCTAHOBUTEIIbHBIC YPAaBHCHHUS, XaPAKTEPHU3YIOIIHE CBOMCTBA
(docdopnoii kucnoTel. [lepeuncnsor o01acTu MPUMEHEHHS
(hochopHBIX yIoOpeHwHiA
Ypok
35 3 Henens Oo6o061aromuit ypok o Teme: 0000meHus u | Pemenue npocrelmmx 3aad Ha U30BITOK U HEAOCTATOK PEAreHTOB C
STHBapsI «A3ot u docdop» CHUCTEMATH3ALMK | y9acThueM a30Ta u dpocdopa
3HAHUU
TecroBas KOHTpoOJIBHAsI pab0Ta B HECKOJIBKUX BapHaHTaX U3 3a/1aHUi
a3HOTO BUJA, COOTBETCTBYIOIINX TPEOOBAHUAM K YPOBHIO
YPpOK KOHTpOJIA, p 714, YIOUIIX TP yp
MOJITOTOBKH BBITYCKHUKOB. 3aJaHHsI CO CBOOOIHBIMU KPATKHUMHU U
3 Henens Kontponbnas padota Ne 3 o OLICHKHU U
36 pa3BepHYTHIMU OTBETaMH. 3a/IaHUs HA COOTBETCTBHE. 3a/laHUs Ha
STHBaPS Teme: «A3oT u pochop» KOPPEKIIUU
SHAHH YCTaHOBJICHHE B3aWMOCBSI3H. 3aIIOJTHEHHE CPAaBHUTEIHHBIX TaOJIHII.
3aaHNs Ha HaXO0X/IeHHE OIIMOOK B IIPUBEIEHHOM TeKCTe. 3aJaHus:
3aKOHYUTH (JIOTIOJIHUTH) MPEAJIOKEHHE.
I'JIABA 6. Yraepoa u kpemunii (9 yacon)
JlaroT o011yI0 XapaKTepUCTUKY 31eMeHTOB [V rpynmnsl rinaBHOM
o TIBI, ICXOJIS1 M3 TTOJIOKEHHSI B TAOJINIIE ¥ CTPOCHUS aTOMOB.
4 Henens XapakTepHucTuKa yriiepoaa u Yok u3ydeHus ATPYIIBL, 8 H p
37 .. | JaroT XapakTepuCTUKY yriepoay Kak 3JIEMEHTY U BEILECTBY.
STHBAPSI KpEeMHHS. AJUTOTPOIIUS yTepoia HOBBIX 3HAHHUI
CpaBHHMBAIOT AJIOTPOITHBIE MOTU(PHUKAIINH YTIIEPO/a IO CTPOSHHIO U
cBoricTBaM. [lepeuncrnsaroT ¢hopmbl yriiepoaa B MpUpoie
CoCTaBIAIOT ypaBHEHHUsI PEAKIIMI, XapaKTepU3YIOIIHE CBOWCTBA
38 4 Henens | XUMHMUYECKHeE CBOWCTBA yIiaepo/a. Ypok n3ydeHus | yriaepojaa Kak OKHCIUTENS U Kak BoccTaHoBUTeNs. [lepeuncnsror
STHBaps Ancopbuus HOBBIX 3HAHMH | 00JacTH MPUMEHEHUs yrieposa. [laroT onpeneneHne MOHITHIO

aacopOIuu
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XapakTepusyloT C AJIEKTPOHHON TOUKH 3pEHHUS MpoLiecc 00pa3oBaHUs
MoJiekyn okcuaa yriaeposaa |l. CpaBHUBAIOT npoliece Moyd4eHus

1 Henens . VYpok uzydenus | oxcuaa yriaepoaa |l B maGopatopuu v pOMBIIIITICHHOCTH.
39 . Oxkcwua yrinepona |l - yrapusrit ra3 P YHCHI sla YIIIEpon parop p
(beBpans HOBBIX 3HaHUK | [lepedncnsioT ycnoBus, Py KOTOPBIX MOXKHO MOJYYUTh OKCHT
yraepoja Il. CocTaBnsitoT ypaBHEHUS peakliuii, XapaKTepU3yOIIHe
XUMHUYECKHE CBOIcTBa okcuaa yriaepoaa ll.
40 1 nenens Oxkcupn yriepona 1V - VYpok u3ydenusi | CoCTaBisIOT ypaBHEHUS peakinii 00pa3oBaHus okcuaa yriepoaa 1V
beBpas YTJICKHUCIIBIN Ta3. HOBBIX 3HAHUHA | B MPUPOJE, OBITY, B 1a00PATOPUN U MPOMBIIILIEHHOCTH
. 3anuchIBalOT CTPYKTYPHYIO (OPMYIY YroabHOM KUCIOTHL. [IpoBoasT
2 "Henens VYrospHas KUCIOTA U €€ COJIN. VYpok uzydenus PYKTYPHYIO (hopmyty yr POBOAL
41 . | KQaueCTBEHHYIO peaKklLuto Ha KapOoHaTsl. COCTaBIISAIOT YpAaBHEHUS
¢despanis | Kpyrosopot yriepoza B npupoe HOBBIX 3HAHHM .
peakuuii o cxeme. Pemaror 3a7jaun Ha MacCOBYIO KOHIIEHTPALIMIO
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 Pacrio3naBanue kapOboHATOBY ¢ IIPUMEHEHUsI | pacTBOpE, MOJIYYarOT HOBBIE BEIIECTBA U3 UMEIOLINXCS PEaKTUBOB,
UCROIb306AHUEM UUPPOBOIL 3HAHUU U 3aIHCHIBAIOT YPAaBHEHUS PEAKIHA B MOJICKYJISIPHOM, HOHHOM U
Jlabopamopuu 8 pamkax YMEHHH OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOM BHUJIE, IPOBOAAT HAOIIOACHMS,
npoexma «Touxka pocmay JICJIal0T BBIBOJIBI
43 3 Hexens Kpemuuii u ero coequHeHusl. VYpok uzydenus | JlaroT XxapakTepUCTUKY KPEMHUIO KaK 3JIEMEHTY U BEILIECTBY.
(beBpans Oxcun kpemuns (IV). HOBBIX 3HaHUK | XapaKkTepU3yrT OKCUJ KPEMHUS, €r0 MOJy4YeHHe, TPUMEHEHHE
N CpaBHUBAIOT KaueCTBEHHBIC PEAKIINK HAa KapOOHAT — MOH U CUITUKAT
3uenens | KpemuueBas kuciora u e€ Comu. Ypok uzydeHus
44 .. | —uoH. [lepeuncnstor 001acTU MPUMEHEHUS TPOU3BOTHBIX KPEMHHSL.
(beBpans Crekio. llemeHT HOBBIX 3HAHHH
OnpenensiroT XapakTep cpelibl KapOOHATOB U CUIIUKATOB
TecToBast KOHTpOJIbHASI padOTa B HECKOJIBKUX BapHaHTaX U3 3aJaHUM
pa3HOro BHUa, COOTBETCTBYIOIIUX TPEOOBAHUSM K YPOBHIO
MTOJITOTOBKH BBITTYCKHUKOB. 3a/IaHUSI CO CBOOOTHBIMH KPATKHUMH U
Ypok KOHTpoOUI,
pa3BepHYTHIMU OTBETaMH. 3a/IaHUs HA COOTBETCTBHE. 3a/laHUs HA
4 nenens Kontponbnas padora Ne 4 o OLICHKU U
45 . YCTaHOBJIEHHE B3aUMOCBSI3U. 3alI0JTHEHUE CPABHUTENbHBIX TaOJIHII.
(beBpaiib TeMe: «YTIIepo]l U KpEMHUI» KOPPEKIIHH
SHAHMH 3amaHus Ha HAXOXKJEHHE OMMOOK B IPUBEICHHOM TEKCTE. 3aJaHMUs:

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

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

4 nenens VYPOK U3y4eHHs | CTPOCHUIO aToMa. XapaKTepU3YIOT METAIUTMUECKYIO CBA3b.
46 XapaKkTepucTuKa METAJIIOB P yHCHI P P PH3YIO Y
dbespans HOBBIX 3HaHUH | [IpuBoauTh IprMepbl. CpaBHUBAIOT METAINTUYECKUE
KPUCTAIJINYECKHUE PEILIETKU C IPYTUMU
HaxoxneHne meTauios B
1 nenens VYpok uzyuenus | Ilepeuncnstor Gopmbl HaX0XKIEHUS METAJUIOB B IPUPOJIE, METObI
47 IpUPOJIE U O0IIKE CIIOCOOBI HX M
MapT HOBBIX 3HAHUH | NIEpeBeACHUs B CBOOOJHOE COCTOSHUE
MIOJIyYEHUS
AHanu3upyloT (puzndeckre cBOHCTBa MeTAIJIOB. Jl0Ka3bIBaIOT
XVMHYECKUE CBOWCTBA METAIIIIOB. XMMHMYECKHE CBOMCTBA METAJUIOB, CDABHUBATH C HEMETAJUIAMH.
1 Henens o Ypok uzyuenus
48 Mapt DNEKTPOXUMHUYECKUN Psifl HOBIX SHAHM CpaBHUBAIOT B Psily XUMUYECKYIO aKTUBHOCTh METAJLIOB.
HaIpPsDKEHUN METAIUIOB CocTaBISIOT ypaBHEHHs PEAKLUH, YKa3bIBaTh YCIOBHS IPOTEKAHUS
MEXly METaJlJIaMH U JPYTMMH BEILIECTB.
OOBsACHAIOT mporiecc 00pa3oBaHus CIuIaBa. XapaKTepU3YIOT
49 2 Henens ClLIABLL Ypok u3ydeHus | CBOICTBA CIUIaBOB. PelaroT 3aaun o onpeeseHuIo cocTaBa CMECH.
MapT HOBBIX 3HaHUM | Pemaror 3a1a4uu 1o onpeneneHuo cocTaBa CMECH, KOMIIOHEHTHI
KOTOpOH BEIOOPOYHO B3aWMOIEUCTBYIOT C YKa3aHHBIMU peareHTaMu
JlaroT XapakTEepUCTUKY IIEJI0YHOI0 METajlIa 10 MOJIOKEHHUIO B
tabauue. CpaBHUBAIOT 1IEIOYHbIE METAJUIBI [0 CTPOCHUIO U
cBoiicTBaM. Ha3piBatoT (hopMBbI HAXOMKACHUS MIETIOUYHBIX METAJUIOB B
2 Henens VYpoxk usydenus | npupoae. Ilepeuucistor MecTopokaeHus. XapakTepu3yoT poJib
50 8 [IlenouHbIe METAIIIBI P YHCHID pHpoaL p PO P PHSYIOT p
MapT HOBBIX 3HAHUM | IIE€JIOYHBIX METAJVIOB B OPTaHU3ME KUBOTHBIX U PACTEHUH.
CocTaBiIOT ypaBHEHHs PEAKLUI MOTYYEHMS IETOYHBIX METAIIIIOB.
CocTaBnslIOT ypaBHEHHUS PEAKIIN, XapaKTepU3yIOIIUe XUMUYECKNE
CBOMCTBA IIEJIOYHBIX METAJIJIOB
JlaroT XapakTEpUCTUKY IIET0YHO3EMEIBHOTO METAJIIA 10
51 3 Henend Marnuii. llleno4yHo3emenbHbIE VYpok usydenus | monoxeHuto B Tabnmie. HazpBaroT popMbl HaX 0k IeHUS
MapT METaJLIbI HOBBIX 3HAHWH | IEJIOYHO3EMENIbHBIX METAJUIOB B pupo/ie. COCTaBISAIOT ypaBHEHUS
pEeaKUnii, XapaKTEPUIYIOIINX CBOMCTBA KaJIbIHUS U €0 COCTUHEHUN.
52 3 Henens Baxneiimune coenHeHUs VYpok nzydyenust | [latoT onpeneneHue MOHATHIO )KECTKOCTh BOAbl. COCTaBIAIOT
MapT kanpius. JKECTKOCTh BOJIBI HOBBIX 3HAHUM | ypaBHEHUs. AHAJIU3UPYIOT BPEA U MOJIB3Y KECTKOM BOIbI
AHanu3upyOT U3MEHEHUE CBOWCTB METAJIJIOB B IIEPHO/IE.
XapakTepusyroT nonoxenue amomunus B [ICX3. OnuceiBarot
4 nenens . Ypok n3ydeHus .
53 AmroMuHuR . | moxydeHue aqroMUHUA U3 cojiei u 60KCcUTOB. COCTaBIIAIOT
MapT HOBBIX 3HAHUU

YpaBHEHUS PEAKIMH, XapaKTepU3YIOIIMX CBOMCTBA ATFOMUHUS KaK
BOCCTaHOBUTEIA
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1 Henens

Baxkueiinne coemmHeHN

Ypok n3yueHus

54 .| IlepeuncnsAroT BaxxHEHIINE IPUPOAHBIE COEAUHEHHS ATFOMUHUS
anpesb QITIOMUHUSL. HOBBIX 3HAHHUN
XapakTepusyloT nonoxxkenue xenesa B [ICXD. Ilepeuncistor popmbl
HaXO0KJEeHHUs Kese3a B mpupoje. COCTaBISAIOT YPABHEHUS peaKkLuii
1 Henens Ypok n3yuenus A pHpoa yp peakt
55 Kenezo . | mo;y4eHus jxenes3a U3 ero OKCHAOB. 3alMCHIBAIOT YPAaBHEHHS
anpesb HOBBIX 3HAHHUN . .
peakiuii B3auMOoIeHCTBUS JKese3a ¢ IPOCTBIMU U CII0KHBIMU
BEILIECTBAMHU C TOUKH 3PEHMsI OKUCIIEHUs] — BOCCTAHOBJICHMSI
OOBACHSIOT, KAK U3MCHSIOTCS CBOMCTBA COSIMHEHUM JKelie3a C
YBEJIMYEHUEM CTeNeHU oOKucieHus. CoCTaBIIAIOT ypaBHEHUs peaKivi
2 Henens Ypok n3yuenus o
56 CoenuHeHus xenesa . | monyueHus coneit xxenesa I, III. Onpenenstor npu nomoiu
anpesb HOBBIX 3HAHHN -
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
KOMILUIEKCHOTO | M3y4YEHHBIX BEIECTB, TPOBOJISAT PEAKIINH MEXK/y BEIIECTBAMH B
2 Henens Pemenune sxcriepuMeHTATBHBIX
57 IIPUMEHEHUsI | pacTBOpE, MOJIYYarOT HOBBIE BEIIECTBA U3 UMEIOIIUXCS PEaKTUBOB,
anpesnb 3aad 1o Teme: «MeTayutbl 1 uX . 9
COCTHHEHHS 3HaHUH U 3aMMCBIBAIOT YPABHEHUS PEAKIUil B MOJICKYJISIPHOM, HOHHOM U
YMEHUH OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOM BHJIE, IPOBOJAT HAOIIOACHNU,
JIeNIA0T BBIBOJIBI
TecroBast KOHTpOJBHAsI 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 Ta0IHII.
anpesnb Teme: «MeTab» KOPPEKINH
- 3aaHus Ha HAXOKJEHHE OMHNOOK B IPUBEIEHHOM TEKCTE. 3aJaHMUs:
3aKOHYHTH (IOMOJTHUTH) MpeIoKeHne. Pemenne npocreimmx 3aaa4y
Ha OTIpEJ/IeTICHNE COCTaBa CMECH, KOMITOHEHTBI KOTOPOI BEIOOPOYHO
B3aMMOJICHCTBYIOT C YKa3aHHBIMU pPearcHTaMu
I'JIABA 8. IlepBoHauajibHbIe MPeACTABICHUsI 00 OpraHuvecKux BemecTBax (9 yacon)
JlaroT onpezieNieHne MOHITHIO OpraHWYecKast XUMUs. AHATH3HPYIOT
OTJIMYUS MEXKAY OpraHUYECKMMH U HEOPraHMYECKUMH BEIIECTBAMH.
3 Hepens Ypok n3ydeHus .
59 Opranuyeckast XUMHS .. | Ilepeuncrsror 0cOOEHHOCTH CTPOSHUS M CBOMCTB OPT-KUX BEIIECTB.
anpesnb HOBBIX 3HAHUN

HazbiBaroT ocHOBHBIE Nos10keHUs Teopuu A.M. bytneposa.
OOBACHIIOT IPUYUHBI MHOTOO0Opa3Hsl OpraHMYECKUX BEIECTB
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60

4 yenens
amnpeb

[IpenenbHbIe (HACBIIICHHBIC)
YIIIEBOIOPOIBI

Ypok nzyuenus
HOBBIX 3HAHUN

HasbiBaroT nmprMepsl TOMOJIOTOB MPEENIbHBIX YIIIEBOJOPOIOB.
3anuchIBaIOT MOJHBIE U COKPAIICHHbIE CTPYKTYPHBIE (hOPMYIIbI
OpPraHMYECKUX BEIIECTB. AJIKAHOB. XapaKTepU3YIOT (PU3HUECKUE
cBoiicTBa ainkaHoB. COCTaBISIOT ypaBHEHUS PEAKINil TOpeHUst U
3aMeleHus. YKa3bIBaIOT 00JIaCTH PUMEHEHUS TPeIelIbHBIX
yIJI€BOIOPOIOB

61

4 yenens
anpelb

Henpenenpabie (HEeHACHIIICHHBIC)
YTJIEBOIOPO/IBI

Ypok uzyuenus
HOBBIX 3HAHUM

HazbiBaroT mpumMepsl HENpeeabHbIX YIIIEBOAOPOO0B. 3alHChIBAIOT
IIOJIHBIE U COKPAILEHHbIE CTPYKTYpPHbIE (POPMYJIbl OPraHUUECKUX
BEIIECTB. AJIKEHOB. XapaKTepU3yIOT (U3NIECKHE CBONCTBA AIKEHOB.
CocTaBisIOT ypaBHEHHsI pEaKIMi FOPEHUs U IPUCOECTUHEHNUS.
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 OCHOBAHMHU MX CBOMCTB. McHoNb3yI0T IpUoOpeTéHHbIE
3HAHUS U YMEHUS B IPAKTUYECKOMN AESATEIbHOCTH U MIOBCEAHEBHOM
KHU3HM J1s1: 6e301acHOM paboThI ¢ BEIeCTBAMU B ObITY
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1 Henens
Mai

[TpousBoaHBIE YIIIEBOAOPOIOB.
CnupTsl

Ypok usydeHus
HOBBIX 3HAHUU

JlaroT onpenieseHre MOHATHIO MHOIMOATOMHBI CIIUPTHL. 3alMChIBAIOT
IIOJIHBIE U COKpAILlEHHbIE CTPYKTYpHBbIE ()OPMYIIbI CIIUPTA.
CocTaBisIoT ypaBHEHMsI peaklUy JeTupaTaluy ClIupTa, FOPEeHUS.
CocTaBiIOT ypaBHEHMsI pEaKLIMKA KaUECTBEHHOTO ONIPEJEIICHUS Ha
MHOT0aTOMHBbIE CIUPTHI. OOBIACHIIOT PU3NOIOTUYECKOE AEHCTBHE
CHUPTOB Ha opranu3M. Ha3biBatoT 001acTy IpUMEHEHHUS CIIUPTa

64

2 Henensd
Mai

KapOonoBsie kucioTsl. Cll0KHBIE
a¢upsl. XKupsl

Ypok usydeHus
HOBBIX 3HAHUH

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

YrineBoabl

Ypok u3zydeHus
HOBBIX 3HAaHUH

JlatoT onpeniesieHre MOHATHIO YIIIEBOAbI, IPUPOIHBINA OJIUMED.
CocTaBisIOT ypaBHEHHsI peakiMy (POTOCHHTE3a. 3alMChIBAIOT
CTPYKTypHBIE (hOPMYIIBI INIFOKO3bI B TMHEWHOH (opme,
MOJIEKYJISIpHBIE (POPMYJIIBI Kpaxmalia M 1eJuTi0103bl. OOBACHSIOT poiib
[JIIOKO3bI B TUTAHUM U YKPEIUIEHUH 3/10pOBbs. CpaBHUBAIOT KpaxMall
Y LEJUTIONI03Y 10 CBOMCTBAM U 00J1aCThIO IPUMEHEHHS
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JlatoT onpeniesieHre MOHITHIO MOHOMEP, aMUHOKHUCIIOTA, TPUPOIHBII

3 genens Vpok u3ydeHus
66 . AMHHOKHCIIOTBI P YICHH ouonomumep. Ilepeuncnsaor GpyHKIMKU TOPMOHOB U (DEPMEHTOB B
Mait HOBBIX 3HAHHM
OpraHusMe
67 3 Hezgens Berxu VYpok uzydenus | OOBSICHSIOT poJib OETKOB B MUTAHUU U KU3HEACITEIbHOCTH
Mait HOBBIX 3HaHUM | opranu3ma. Ha3pIBaloT KauecTBEHHbIE peaKuu Ha OEIKU
Ypok
4 nexens 3auét no Teme: [lepBoHayvaabHbIE KoMIuIeKkcHoro | TectoBas 3aueTHast paboTa B HECKOJIBKUX BapUaHTaX U3 3aJaHUi
68 ai MIPEJICTaBICHHS 00 OPraHUUYECKUX MPUMEHEHHsI | Pa3HOTO BU/Ia, COOTBETCTBYIOIIUX TPEOOBAaHUAM K YPOBHIO
BelIeCTBax 3HaHUU U MOJIFOTOBKHU BBIITYCKHHUKOB
YMEHHI
69-
70 Pe3zepBHoOe 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 padora Ne 1
CeHTsIOps N B paMKax MPOeKTa
peakuuu Ha e€ CKOPOCTh
«Touka pocra»
. C HCIOJIb30BaHUEM
2 "Henensd CBOHCTBA KHCIIOT, 1 poBoii 1abopaTopun
11 OCHOBaHUH M COJICH KaK [IpakTuueckas pabora Ne 2 p patop
OKTSIOpst B paMKax MPOeKTa
ANEKTPOJIUTOB
«Touka pocra»
Knaccudukanms
3 Henens XUMHYECKUX PEAKIIUI»
13 A PEAKIHID, Kontponbras padora Ne 1
OKTSIOps «QNEKTPOTUTHYECKAS
JUCCOLAIUS
. C HCIOIb30BaHHEM
[Tonyuenue consiHOM .
2 "Henend " 1uppoBoi 1abopaTopun
18 KHUCJIOTBI U U3yYEHHUE €€ [IpakTuueckas pa6ora Ne 3
HOSIOps . B paMKax IPOEKTa
CBOWCTB
«Touka pocta»
1 Henens
24 A «Kucnopon u cepa» [IpakTuueckas padora Ne 4
neKaopst
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 KonTpomnbras padota Ne 3
STHBaps
[Toryuenue okcuma C WCIIOJTH30BaHUEM
2 "Henens nepona (IV) n uzyuenue nuhpoBoit 1abopaTopun
42 YHICPOR (V) Y1 [TpakTuueckas padora Ne 6 wdp patop
¢deBpasis | ero cBoiicTB. Pacnio3naBanue B paMKax MPOeKTa
KapOOHATOB «Touka pocta»
4 nenens N
45 ; Yraepon u KpeMHHUI Kontponbnas padora Ne 4
dbeBpans
2 Hepens
S7 A Mertannbl u ux coenunenust | Ilpaxtuueckast pabora Ne 7
amnperns
3 Henenst
58 A Mertaisr KonTtponsHast padora Ne 5
ampes
[TepBonavasibHBIE
4 nenens n
68 Mast MpeICTaBICHHS 00 3auér

OpraHNYCCKUX BCIICCTBAX
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