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AHHOTAIIUA K PABOYEN IPOT'PAMME

Ha 06a3ze meHTpa 00pa3oBaHUsi €CTECTBEHHOHAYYHOM W TEXHOJIOTUYECKOU
HampaBieHHocTel «Touka pocra» oOecrneuumBaercs peanu3anus o0pa30BaTEIbHbIX
porpaMmm €CTECTBEHHO-HAYYHOU 151 TEXHOJIOTUYECKOMN HAIPaBJIECHHOCTEN,
pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUAMM 3aKOHOJATEILCTBA B cdepe
oOpa3oBaHus U ¢ yuéToM pekoMeHanuii denepanbHOro oneparopa yueOHOro npeaMera
«XUMUD.

PaGouas mporpamma paszpabotrana Ha ocHoBe PI'OC, mpumepHON MporpamMmsl
OCHOBHOTO 001iero oOpa3oBaHust M0 XUMHHU (0a30BbIi ypOBEHb) U aBTOPCKOM

nporpammbl O.C.I'abpuensna.
1. MECTO YYEBHOI'O TIPEJIMETA

Jlns m3ydyenus mnpenmera «XHMUS» Ha dTare OCHOBHOrO o0miero oOpa3oBaHUs
otBoautcs 140 yacos: B 8 knacce — 70 yacoB, U3 pacuera 2 4yaca B HeJIeNIO, B 9 kiacce —
70 gacoB, Toxxe 2 yaca B Henento. [laHHas mporpamMma KOHKPETH3UPYET COJIepKaHHE
cTaHjapTa, JaérT  pacmpeneneHue  ydyeOHBIX  YacoB  TIO paznenam Kypca,
MOCJIEIOBATEILHOCTh H3YYEHUS TEM M pa3/ielioB C Yy4ETOM MEXKIPEIMETHBIX U
IPEAMETHBIX CBsSI3€H, JIOTMKKM Yy4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH

yYaluXCsl.

2. HEJIA U 3AJJAYU U3YUYEHUSA YYEBHOI'O IIPE/IMETA

HGHI/I HN3YYICHUA XUMHWH.

" OCBOCHHME Ba)KHEHIIMX 3HAHHWH 00 OCHOBHBIX IOHSITHSX M 3aKOHAX XNUMHUH,

XUMHYECKOM CUMBOJIMKE;



OBJIaJICHUE YMEHUSIMU HAOMIOAaTh XUMHYECKHUE SIBJICHUS, TPOBOJUTh XUMHUUECKUI
AKCIIEPUMEHT, IPOU3BOAUTH PACUETHl HA OCHOBE XUMHUYECKUX (POPMYJI BEILIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

pa3BUTHE IO3HABATENbHBIX WMHTEPECOB M HWHTEIUIEKTYalbHBIX CIOCOOHOCTEH B
IIPOLECCE  NPOBEACHMUS  XUMHUYECKOIO  OKCIIEPUMEHTA, CaMOCTOSATEIIBHOIO
OpUOOpEeTeHHsT 3HAHUM B COOTBETCTBUM C BO3HUKAIOUIUMHU SKU3HEHHBIMU
NOTPeOHOCTAMU;

BOCIIMTAaHUE OTHOLIEHUS K XUMUU Kak K OJHOMY M3 (PyHIaMEHTalIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IeYeIOBEYECKON KYIbTYpHI;
NpUMEHEHHE TOJYYECHHbIX 3HAHUW U YMEHUH Juisi 6€30MacHOr0 HCHOJIb30BaHMS
BEIIECTB U MAaTEPHUAJIOB B OBITY, CETHCKOM XO3SIIICTBE U HA MPOU3BOCTBE, PEIICHUS
IIPAKTUYECKUX 3aJa4 B IIOBCECIHEBHOW IKWU3HU, NPEAYNPEKIACHUS SIBICHUM,

HaHOCAIUX BPCA 3J0POBBIO YCIIOBCKA U Opr}KaIOHIGﬁ cpeac.

3ajaum:

1.
2.
3.

CdopmupoBarh 3HAHUE OCHOBHBIX MOHATUHN U 3aKOHOB XHUMHH;
BocnuTeiBaTh 00111€4€TI0BEYECKYIO KYIBTYPY;

VYuute HaOIIOAATH, IPUMEHATD NIOJIyUYEHHBIEC 3HAHUS Ha NIPAKTHKE.
3. CTPYKTYPA YYEBHOI'O IPEJIMETA

IlepBoHayaIbHBbIE XUMUYECKUE TTOHATHUS

Kucnopona. Bogopon

Bopna. PactBopsl

OCHOBHbIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUIN

Crpoenue aroma. [lepronnueckuii 3aK0H U NEPUOIAYECKAST CHCTEMA XUMUYECKHUX
sanemenTtoB [[.1. Menneneera

Ctpoenue BemiecTB. XUMHUECKas CBSI3b

XUMHYECKUE PEAKIIUU

Hemertamner IV — VI rpynn u ux coenuHeHust

Mertanibl U UX COETUHEHUS

[TepBoHayanbHbBIC CBEJCHHS 00 OPraHMYECKHUX BEIIECTBAX
4



4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'NA

Peanmaunﬂ I[B.HHOfI I[IporpaMmbl pacCUruTaHa Ha MCIIOJIb30BAHUEC TPpAAUIMOHHBIX

TEXHOJOTUH, a Takke METOJOB COBPEMEHHBIX OOpa3oBaTeibHBIX TexHosoruil. Ilpu

MIPOBEJICHUH YPOKOB HCIIOJIB3YIOTCS cieaytouue ¢GopMbl paboThl: Jekuus, Oecena,

pacckas, MHCTPYKTaX, IEMOHCTPALMs, YIPaKHEHUs, pelIeHue 3a1a4, padoTa ¢ KHUTOH.

Meronpl, TpUMEHSieMble OPU HM3YYEHHUM XUMHH: NPOOJEMHBIM, MNpPOEKTHBIH,

pasBuBaroiiee oOydyeHue, HWHGOPMAIMOHHO-KOMMYHUKATUBHBIE, OOBSICHUTEIBHO-

HHHIOCTpaTHBHBIﬁ, perOﬂyKTHBHBIﬁ, ‘IaCTI/I‘{HO-HOI/ICKOBBII\/’I, HCCHGHOB&TGHBCKHﬁ.

B peanuzaru 1aHHON TPOTpaMMBbI UCITOJIB3YIOTCS CIICTYIOIIUE CPEICTBA:
obopynoBaHue neHTpa «Todka pocTay

yueOHOo-1abopaTopHOE 000PYyI0BaHHUE;

y4eOHO-TPOU3BOICTBEHHOE 000PY/I0BaHHCE;

JTUIaKTUYCCKasT TCXHHKA,;

y4eOHO-HaIJISIAHBIC TOCOOUS;

TCXHUYCCKHUC CPCACTBA 06y‘I€HI/IH N aBTOMATU3HUPOBAHHBIC CUCTCMBbI 06y‘I€HI/I5[.

5. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMS YYEBHOI'O
HNPEIMETA

JInuHOCTHBIE pe3yJbTaThl

Obyyarowuiicss.  NOAYHUM  803MOJNICHOCMb Ol (QOPMUPOBAHUSL  CAEOYIOUJUX

auynocmuwix YV/I:

OIIpCACIICHUC MOTHBAINN N3YYCHHUA yqeGHoro Martcpuala,

OLOCHHMBAHHUC YCBANBACMOI'O yqeGHoro Marcpuaia, HCX0Ad U3 COLUAJIBbHBIX U

JNYHOCTHBIX HGHHOCTeﬁ;

IMTOBBIICHHUE CBOCTO Oﬁp&BOB&TGJ’IBHOFO YPOBHA U YPOBHA 'OTOBHOCTH K U3YYCHHIO

OCHOBHBIX HCTOPHUYCCKHUX CO6BITI/II\/II, CBA3aHHBIX C Pa3BUTHUCM XUMHHU U 06HICCTB3;
3HAHHUC IIPaBUJI IIOBCACHHUA B ‘-IpGSBI:I‘IﬁfIHBIX CUTyalusiaXx;

OIIEHUBAHME COITMAILHOM 3HAYNMOCTH MTPO(dECcCrid, CBA3aHHBIX C XUMHUEH;



BJIaJICHHUC IIpaBUJIaMU 0e30I1acHOTO O6paH_[eHI/I$I C XUMHYCCKHUMHU BCIICCTBAMHU U

000pyAOBaHUEM, IPOSBIECHUE SKOJIOTUYECKON KYIbTYPHI.

MeTtanpeaMeTHbIe pe3yabTaThl

PervyisaTuBHBIE

Obyyarowuticss  NOAYYUM  803MONCHOCMb Ol (QOPMUPOBAHUSL  CLEe0YIOUJUX

peaynsamuenvix YVJ/I:

IeNiernojaranie, BKJIIOYAas TOCTAHOBKY HOBBIX IIeJICH, TMpeoOpa3oBaHMe
NPAKTHYCCKOW 3aaydl B IO3HABATCIBPHYIO, CAMOCTOSTEIbHBI aHAJIU3 YCIIOBUU
JOCTIDKEHUS 1€ HAa OCHOBE Y4Y€Ta BBIJCICHHBIX YYUTECIEM OPHCHTHPOB
JICHCTBUS B HOBOM y4eOHOM MaTepHalie;

TUTAHUPOBAHUE TTyTH JOCTHKEHUS 1EIICH;

YCTaHOBJICHUE IICJICBBIX NMPUOPUTETOB, BBIJICJICHUE AJTCPHATHBHBIX CIIOCOOOB
JTOCTHKEHUS 11eTd U BBIOOP Hambosee 3(phekTUBHOTO crocooa;

YMEHHE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIATh UM;

yMEHHE NMPUHUMATD PEIIeHUs B IPOOJIEMHOMN CUTYyaIluH;

MIOCTAaHOBKa Y4Ye€OHBIX 3aJlay, COCTaBJCHHE IUJJaHA M IOCJIEeI0BaTEIbHOCTH
JICUCTBUU;

opraHu3zanus pabo4yero MecTa Mnpy BHIMOJTHEHUH XUMUYECKOTO AKCIIEPUMEHTA;
IPOTHO3UPOBAHKE PE3yIbTATOB OOYUEHMsI, OLICHUBAHHE YCBOGHHOTO MaTepHaia,
OIICHKA KavyecTBa W YPOBHS IMOJYYEHHBIX 3HAHUU, KOPPEKIMs TUIaHa U crocoba
NEHUCTBHS TIPU HEOOXOIUMOCTH.

Ilo3HaBareanLHBIE

Obyuarowuticas  noxyyum 803MONCHOCMb Ol (POPMUPOBAHUSL  CLEOVIOWUX

nosnagamenvuvix YV/I:

IIOMCK M BBIJICIICHHE HH(POPMAIUH;
aHaJIM3 yCIOBUM M TpeOOBaHMI 3a/1adu, BHIOOP, COMOCTaBICHUE U 00OCHOBAHUE
crioco0a peleHus 3a/1a4u;

BbIOOp HamOosiee d(PPEKTUBHBIX CIOCOOOB PEIICHUS 33a/ladyd B 3aBUCUMOCTH OT

KOHKPETHBIX YCIIOBHI;



" BBIABM)KEHHE U 00OCHOBAaHUE TUIIOTE3bI, BEIOOP crioco0a €€ MpOBEPKY;

"  CcaMOCTOSATENbHOE CO3JJaHME AITOpPUTMA ACSITEIbHOCTH NPH PEIIeHHH IMpodiieM
TBOPYECKOT'0 U MOUCKOBOTO XapaKTepa;

"  yMEHHS XapaKTepHU30BaTh BEIIECTBA MO COCTAaBY, CTPOCHUIO U CBOWCTBAM;

"  ONUCBHIBAHHUE CBOMCTB: TBEPIBIX, JKUIKUX, TA3000pa3HBIX BEIECTB, BBIJCICHUE UX
CYIIECTBCHHBIX MMPU3HAKOB;

"  p300pakeHUE COCTaBa MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUUYECKUX (POpMyT U
CYITHOCTH XMMHUYECKUX PEAKIUH C TTOMOIIBI0O XUMUYECKUX YPaBHCHUN;

" [poBeeHUE HAOTIOICHNUN, ONTMCAaHNE TPU3HAKOB U YCIOBHIA TEUCHUST XUMUYECKUX
peaxIuii, BHITOJHEHNE XUMUUYECKOTO IKCTICPUMEHTA, BBIBOJIbI HA OCHOBE aHalN3a
HaOMIOJICHUI 3a OKCIIEPHUMEHTOM, pEIICHHE 3a7ad4, TOJyYeHHE XHUMHYECKON
UHPOPMAIIH U3 PA3TUIHBIX HCTOYHUKOB;

"  yMEHHE OpPraHU30BBIBATH UCCIICIOBAHUE C IEJIbIO0 TPOBEPKU TUIIOTES;

" yMEHHE J1eaTh YMO3aKIIoueHUs (MHAYKTUBHOE 1 [0 aHAJIOTUH) U BHIBOJIBL;

" yMeHHE OOBEKTUBHO OIICHHWBATh MH(OPMALIMIO O BEIIECTBAX U XUMUYECKHX
nporeccax, KpUTUIeCKH OTHOCUTHCS K TICEBJOHAYYHOU HHPOPMALIUH.

KOMMYHMKAaTUBHBIC

Obyuarowuiicss.  NOAYHUM  803MOJICHOCMb Ol (QOPMUPOBAHUSL  CAE0YIOUJUX
KoMMmyHuxamugnvix YVJI:

" [IOJIHO€ W TOYHOE BBIPAXKEHHWE CBOMX MBICIEH B COOTBETCTBUM C 3aJayamMu M
YCIIOBUSIMA KOMMYHUKAIUU;

® aJ€KBAaTHOE HCIIOJb30BAHUE PEYEBBIX CPEACTB ISl y4acTUs B JUCKYCCHU U
apryMEeHTAaIlMu CBOEH MO3ULINH, YMEHHUE NPEACTABIATh KOHKPETHOE COJEpKaHUE C
COOOIICHNEM €ro B NMUCHBMEHHOW M YCTHOW (opme, ompenelieHHe CIoco0oB
B3aUMOJICHCTBUSI, COTPYJHUYECTBO B MOUCKE U cOOpe nH(pOopMalny;

" omnpejeneHue crnocoO0B B3aUMOJEHCTBUSA, COTPYJAHMYECTBO B IOUCKE U cOOpe
uH(pOpMAINK, y4acTHE B JHANIOTE, TUIAHWPOBAHUE OOIMMX CIOCOO0B paboOTHI,

MIPOABJIICHUC YBAXKUTCIIBbHOTI'O OTHOIICHUA K APYIUM y4YalllUMCH



" ONHWCAHHME COJEP>KAHMS BBINOJHAEMBIX JCHCTBUM C IE€JIbI0 OPUEHTUPOBKH B
MPEAMETHO-IIPAKTUYECKOM €SI TEIbHOCTH;

® yMEHHS YYUTHIBaTh Pa3HbIe MHEHHS U CTPEMHUTHCS K KOOPAMHAIUU Pa3IMYHBIX
IIO3ULHUHN B COTPYAHUYECTBE;

"  ¢dopMynupoBaTh COOCTBEHHOE MHEHHWE U TIO3UIUIO, AapTryMEHTUPOBaTh U
KOOPJMHUPOBATH €€ C MO3ULUAMH NAapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE
001LIero pemeHusi B COBMECTHOU JeATENbHOCTH;

® OCYHIECTBJISITh B3aMMHBIM KOHTPOJIb M  OKa3blBaThb B  COTPYAHHYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

" [UIAHUPOBATH OOIIME CHOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO,
OLICHKY JIEHCTBUIA MapTHEPA, YMETh YOK/1aTh;

®  JCHOJIb30BaTh aJIeKBATHBIE SI3BIKOBBIE CPEJCTBA /ISl OTOOPAKEHUS CBOMX YYBCTB,
MBICIIEl, MOTUBOB M MOTPEOHOCTEN; 0TOOpakaTh B peuu (ONrcaHue, 00bsICHEHHUE)
COJEp)KaHUE  COBEpIIAEMbIX  JEHCTBHM, Kak B  (opMe  I'POMKOM
COLIMAJIM3UPOBAHHON peun, Tak U B opMe BHYTPEHHEN peun;

" pa3BUBaTh KOMMYHUKAaTUBHYI KOMIIETEHIIMIO, MCIIOJIb3Yysl CpEICTBAa YCTHOH H
NUCbMEHHOM KOMMYHUKAallMM TIpu paboTe C TeKcTaMu ydyeOHMKa U
JIOTIOJIHUTENIBHOM ~ JIUTEpaTypol,  CIPaBOUYHBIMU  TaOJMIIAMU,  HPOSBIATH
TOTOBHOCTh K YB@XCHHUIO MHOM TOYKHM 3PEHMsI NPH OOCYXKIECHUU PEe3yIbTaTOB
BBITIOJITHEHHOM pabOoTHI.

IIpeameTHBIE pe3yabTATHI
Obyuarowuiica Hay4umcsi.

" [pPUMEHSATh OCHOBHBIE  METOAbl MO3HAHWs:  HAOJIOJEHHE, HU3MEpEHHe,
AKCIIEPUMEHT;

® ONUCHIBATH CBOMCTBA TBEPIBIX, KHUIKHX, ra3000pa3HbIX BEIIECTB, BBIACIAS HUX
CYIIECTBEHHbIE MPU3HAKH;

®  pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MacChl BEIIECTB, aTOMHO-MOJIEKYJISIPHON

TEOPUH;



pa3nnyaTh XUMUYECKHE U (PU3NUECKUE SBIICHUS, HA3bIBATh MPU3HAKH U YCIOBHUSA
MPOTEKAHUS XUMHUYECKUX PEaKInit;

coOr01aTh NpaBuiia 6e301acHO paboThI MPU MPOBEIEHUU OIIBITOB;
M0JIb30BaThCs JIA0OPATOPHBIM 000PYIOBAHUEM U TIOCYAOM;

oJIy4aTh, COOMpPATh ra3000pa3HbIE BEIIECTBA U PACTIO3HABATH UX;
XapakTepu30BaTh (PU3MUECKHE W XHMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB
HEOPTaHWYECKUX  COCAMHEHWH, TPOBOJWTH  OMBITHL,  IOATBEPXKIAIOIINEC
XUMHAYECKHE CBOMCTBA U3YYCHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;
pPacKphIBaTh CMBICT TOHSATHS  «PAacTBOP», BBIYHUCIATH MAacCOBYIO OO
pPacTBOPEHHOTO BEIIECTBA B PACTBOpPE, TOTOBUTH PACTBOPHI C OIpeneIEHHON
MacCOBO¥ J10Jiell pacTBOPEHHOTO BEIIECTBA;

XapaKTepH30BaTh 3aBUCUMOCTH (DHM3MYECKHMX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON  pEmIETKH, OMpeNessiTh BUA  XUMHUYECKOW CBS3U B
HEOpPraHMYECKUX COCAMHEHUSX;

pPacKpbIBaTh OCHOBHBIE IMOJIOKEHHUS TEOPHUH DIIEKTPOIUTUYECKON TUCCOIMAIINH,
COCTaBIIATh YPABHEHUS AJIEKTPOJIUTHYECKON IUCCOIMAIMU KUCITOT, MLIEI0YeH,
COJIEH M peakIuii HOHHOTO OOMEHa;

PacKpbIBaTh CYIIHOCTh OKHCIHMTENHHO-BOCCTAHOBUTEIbHBIX PEAKIHid, ONpenensiTh
OKUCJIMUTENIb UM BOCCTAHOBHUTENIb, COCTABIATH YyPABHEHHUS] OKHCIUTEIIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIIHIA;

Ha3bIBaTh (DaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKON PEaKIINH;
XapaKTepHu30BaTh B3aUMOCBS3b MEX]y COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU
HEMETAJUIOB U METAJUIOB;

IPOBOJIUTH OMBITHI MO MOJYYEHUIO U U3YUECHUIO XUMHUUECKUX CBOWCTB Pa3IMUHBIX
BEIIIECTB;

IpPaMOTHO 00paliaThes ¢ BEIIECTBAMHU B TIOBCETHEBHOM KU3HU.

Obyuarowuiics NOIYYUM 803MONCHOCIb HAYUUMBCA!

BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOWCTBAX

BCHICCTB Ha OCHOBC HMX COCTaBa WM CTPOCHHA, UX CITIOCOOHOCTH BCTYyIIaTh B



XUMHUYECKUE PEAKLIHUHU, O XapakTepe U NPOAYKTAX PA3IUYHBIX XUMHUYECKUX
peaxkuuu;

" XapakTepU30BaTh BEILIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh
IIPUYUHHO-CJIEJICTBEHHBIE CBSA3U MEXKAY TAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

" COCTaBJISATh MOJIEKYJISIPHBIE W IIOJIHBIE MOHHBIE YPAaBHEHUS IO COKpPAIIEHHBIM
VOHHBIM YPaBHEHUSIM;

" [IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATh OKHUCIUTEIBHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4YETOM CTEIEHEW OKHUCIEHUS DJIEMEHTOB,
BXO/JISIIIIUX B €T0 COCTAaB;

" BBIABUIaTb U IIPOBEPATH OKCHEPUMEHTAIBHO THUIIOTE3BI O pe3yibTaTax
BO3JICUCTBUS pa3IMUHBIX (HaKTOPOB HA HU3MEHEHHE CKOPOCTH XHUMHUYECKOUN
peakuuu;

"  JCMOJIb30BATh MPUOOPETEHHBIC 3HAHMS JJIS SKOJOTHYECKH TI'PAMOTHOTO TOBEICHHUS
B OKPYXaroIIEH cpele;

"  JCIOJB30BaTh NPUOOPETEHHBIC KIIIOUEBBIC KOMIIETEHIIMM TIPU BBITIOJHEHUHU
IIPOCKTOB U PEIICHUH Y4EeOHO-UCCIICIOBATEIBCKUX 3a/1au 10 U3yUYCHHUIO CBOMCTB,
croco0O0B MOJYYEHHS U PacliO3HaBaHUS BEIIECTB;

®  00BEKTHBHO OIEHUBATh HH(POPMAIIHMIO O BEIIECTBAX M XUMHUECCKUX MpoIIeccax;

® OCO3HAaBAaTh 3HAYCHUE TEOPETHYECKHUX 3HAHUM N0 XUMHUHU U NPAKTHUYECKON
JICSITEIbHOCTH YEJIOBEKA;

®  co3/1aBaTh MOJICIIA U CXEMBI JIJIS pelieHrs YICOHBIX U TI03HABATCIILHBIX 3314,

" [IOHUMATh HEOOXOAUMOCTh COOJIOJICHHUS TIPEANUCAHUMA, TpeajiaraeMbIX B

WHCTPYKIIHSIX 1O UCTIOIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JP.

6. ®OPMbI KOHTPOJIA

OcHoBHBIMH (OpMaMU ¥ BHUJAAMH KOHTPOJIS 3HAHWW, YMEHUW ¥ HaABBIKOB
SBJITFOTCS: TEKYIIIUHA KOHTPOIIb B (popMe yCTHOTO ()POHTATBLHOTO OMPOCa, KOHTPOJIBHBIX
paboT, XMMHYECKUX JUKTAHTOB, TECTOB, MPOBEPOUHBIX PadOT, J1a0OpaTOPHBIX padoT;

UTOTOBBI KOHTPOJIb — UTOTOBAsi KOHTPOJIbHASA padoTa.
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7. AICHOJb3OBAHHUE DJJIEMEHTOB JUCTAHLHUOHHOI'O H
JIEKTPOHHOI'O OBYYEHUA

Jist peanv3al JAHHOM MpOrpaMMbl MOTYT NPUMEHSATHCS JUCTAaHIUMOHHBIE
oOpa3oBaTeiabHbIE  TEXHOJOTMH M JJEKTpoHHoe  oOyueHue. lcnonb3yemble

oOpazoBatenbHble TUIaTdopmbl (caiitel): AKnacc, Perry OI'D, POIII.

8. PABOYASA IITPOT'PAMMA 110 «XUMHWHN» HA BA3E LHEHTPA
OBPA3OBAHUA «TOYKA POCTA»

Coznanue nentpa «Touka pocTay TMpeirnoiaraeT pasBUTHE 00pa3oBaTEIbHOU
UHOPaCTPYKTYphl 00Ie00pa30oBaTEIbHON OpraHu3alliid, B TOM 4YHCJIE OCHAIleHHE
0011e00pa3oBaTeIbHON OpraHU3aIuu:

* 00O0pyJOBaHUEM, CpPEJICTBAaMU OOYYEHUS W BOCHUTAHUS JJIs1 U3y4eHHsS (B TOM
YUCJI€ OKCIEPUMEHTAJILHOT0) TIPEAMETOB, KYPCOB, IUCHMIUIMH (MOIYJICH)
€CTECTBEHHO-HAYYHOM  HANpaBJIE€HHOCTH  MpPU  peaju3allid  OCHOBHBIX
o01reo0pazoBaTeIbHBIX MPOrpaMM U JIOMOJHHUTEIBHBIX 00I1e00pa30BaTeNbHbIX
IporpaMm, B TOM YHCIIE JIJISl PaCIIMPEHUsl COJEep KaHus yueOHOTO MpeaMeTa
«XUMU»;

* o0opyJZoBaHUEM, CpEACTBAMU OOYy4YeHUS ¥ BOCHUTAHUS [JIs pealu3aluu
nporpamm JOTIOJIHUTEIIBHOTO oOpazoBaHus €CTECTBEHHO-HAYyYHOU
HAIPaBJIE€HHOCTH;

" KOMIIBIOTEPHBIM U HHBIM 000PY/IOBAaHUEM.

CoBpeMeHHBbIE SKCIEPUMEHTANIbHBIE HUCCIEJOBAHUA [0 XUMHUHM YK€ TPYIHO
MPEACTaBUTh 0€3 WCIONb30BaHUA HE TOJBKO aHAJIOTOBBIX, HO U IMPPOBBIX
U3MepUTeNbHBIX MpubopoB. B denepansuom [NocymapcrBenrnoMm OOpazoBaTenbHOM
Crangapre (PI'OC) mponucaHo, 4TO OJHUM U3 YHHBEPCAJIBbHBIX YUEOHBIX JECUCTBHUU,
MPUOOPETAEMBIX YUYAIIUMHUCS, TOJDKHO CTaTh YMEHHE «IPOBECHHUS OMBITOB, MPOCTHIX
AKCHEPUMEHTAIBHBIX  UCCIEAOBAaHUW, TMPAMBIX W  KOCBEHHBIX HW3MEPEHUU C

HCIIOJIB30BAHUECM aHAJIOT'OBBIX U I_[I/I(l)pOBBIX HN3MCPHUTCIBbHBIX HpI/I60p0B>).
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Y4eOHBI AKCHEPUMEHT MO XUMHUU, TNPOBOJUMBIA Ha  TPATULIUOHHOM
o0opynoBaHuu, 06e3 MpUMEHEHUs HUPPOBBIX J1a0OPATOPUl, HE MOXKET MO3BOJUTH B
MIOJTHOM Mepe PeInTh BCE 3a1a41 B COBPEMEHHOM MIKOJIE. DTO CBA3aHO C PSIAOM IPUUYHUH:

" TPaJUIMOHHOE IIKOJBRHOE OOOpPYIOBAaHWE W3-32 OTPAHWYCHHUS TEXHHUUCCKHUX

BO3MOXXHOCTEH  HE  TO3BOJSICT  NPOBOJUTH  MHOTHE  KOJIMYECCTBCHHBIC

UCCJICIOBAHUS,

" JUIMTEIHLHOCTH NIPOBEICHUS XMMHUCCKHX MCCIICIOBAHUIN HE BCETIa COTIACYETCS C

JUTATEITLHOCTHIO YUCOHBIX 3aHATHH;

" BO3MOXHOCTh  TPOBEJACHUS  MHOTMX  HCCICJOBAaHUH  OrpaHUYUBACTCS

TpeOOBaHUSIMH TEXHUKH O€30TIACHOCTH U JIP.

Hudposass nabopartopusi TMOJTHOCTBIO MEHSET METOAMKY U  COJEepKaHHe
OKCIICPUMEHTATLHOW JICATEILHOCTH M PEIIACT BHIIICICPEYUCICHHBIC MPOOJICMBI.
[IupoKuii CHEKTp MAaTYUKOB ITO3BOJISICT YyYaIIUMCS 3HAKOMHUTBCS C TapaMeTpaMu
XUMHYECKOTO JKCIEPUMEHTAa HE TOJHKO Ha KAYeCTBEHHOM, HO U HA KOJMYECTBEHHOM
ypoBHe. Lludposas nadopatopusi mMo3BOJSET BECTU IIUTENBHBIA SKCIEPUMEHT JaKe B
OTCYTCTBHE JKCIEPHUMEHTATOPa, a 4acTOTa UX HU3MEPEHHMH HEMOJBIACTHA YEJIOBEUECKOMY
BOCTIPUATHIO.

B mpornecce dhopmupoBaHUsS SKCIEPUMEHTAIBHBIX YMEHHM YYEHUK 0O0ydaeTcs
NPENICTaBIATh HH(POpMAIUIO 00 UCCIIEIOBAHUHU B YETHIPEX BUAAX:

= B B€D6aJ'II>HOM: OIIMCBIBATL O3KCIICPUMCHT, CO3JaBaTb CJIIOBCCHYIO MOJCIIb

OKCIICPUMCHTA, (1)I/II(CI/IpOBaTI> BHHMAHUC Ha HU3MCPACMBIX BCJINYNHAX,
TCPMHUHOJIOI'H;

" B TAaOJMYHOM: 3aIlOJHSATH Ta6J'II/II_II>I JaHHBIX, JICKAIMKUX B OCHOBC ITOCTPOCHMHA

rpadukoB (MpU STOM Yy Y4YAIIUXCS BO3HHUKAET MEPBUYHOE MPEACTABICHHE O
MaciTadax BEIUYHH);

* B rpaguYecKOM: CTPOUTh TpaPuKA 1O TaOJMMYHBIM JaHHBIM, YTO JaéT

BO3MOJXHOCTb IICPCXOJa K BbBIABHIKCHHIO THMIIOTC3 O XdPaKTCPC 3aBHCHUMOCTHU
MCXKAY BCIMYHNHAMHA (HpI/I 9TOM YUYHUTCIIb IIOKA3bIBACT IIPCHMYIICCTBO B
BHU3yaJInM3allun 3aBUCUMOCTEH MCIKOY BCJINYHNHAMU, HarjsiAHOCTb u

MHOTOMEPHOCTH);
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" B BHAC MATEMAaTHYCCKUX VYPABHCHMI: JaBaTb MATCMAaTHYCCKOEC OIIMCAaHHC

B3aMMOCBSI3U BEJIMYMH, MaTeEMaTHIECKOe 0000IIICHHE.

[lepexon OT Kaxkaoro sTama MpeAcTaBlIeHUs WH(OpMalMKM 3aHUMAET JOBOJIBHO
OoJIbIION MPOMEXKYTOK BpemeHU. [ludpoBbie mabopatopuu CyIeCTBEHHO SKOHOMST
BpeMs. OTO BpemMsi MOXHO moTpatuth coracHo @PI'OC wa dopmupoBanue
HCCIIEIOBATEILCKUX YMEHHMM yYalluxcs, KOTOpPbIE BBIPAXKAIOTCS B CIEIYIOIIUX
JIEUCTBUAX:

" ompeaesieHUe MPOoOIEMBbI;

" [IOCTAHOBKA MCCJIE0BATEILCKON 3a/1a4H;

" [JIJAHUPOBAHUE PELICHUS 3a]a4H;

" [IOCTPOCHHUE MOJIETIEH;

"  BBIJBIJKCHHE TUIIOTE3;

" JKCIEpPUMEHTabHas MPOBEpPKa TUIOTE3;

"  aHaJIU3 JaHHBIX YKCIIEPUMEHTOB WJIM HAOJIOICHU;
" (opMynupoBaHUE BHIBOJIOB.

[Tocnennue TOABI y ydammxcs HaONIOAAeTCs HHU3Kas MOTHBALMS HW3YUYCHUS
€CTEeCTBEHHO-HAYYHBIX TUCIUIUIMH M KaK CJICJICTBUE MaJcHHEe KauecTBa 00pa30BaHuUs.

ITocTaBnsemMbie B IIKOJIBI COBPEMEHHBIC CPEJICTBAa 00YUYEHHUs, B paMKaxX MPOEKTa
«Touka poctay» comepxaT NPUHIMIHAIBLHO HOBOE 00O0pyJaoBaHHE. ITO IHU(POBBIC
7a00paTopuu M JATYMKOBBIE CHCTEMBl. B 0OCHOBY 00pa3oBaTelbHOW MpOrpaMMBbI
3QJI0)KEHO NpuMeHeHne I1MdpoBeIX Jabopatopuil. TeMaThka IIPEIIOKEHHBIX
AKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpE MNPUMEPHOU
oOpa3oBaTeIbHOM  MpOrpaMMbl MO0  XHMHH,  cojepxaHuro  DenepaabHOTO
rocyaapcTBeHHoro obpaszosarensHoro crangapta (OI'OC) cpeanero (MOaHOTO) 00IIETO
o0pa3oBaHUsI.

PaccMoTpeHHbIC B TTOCOOMH OIBITHI IPONUIA MIHPOKYIO ampobarmio. MHOTOJIeTHSA
MpaKkTHKa WCIIOJIB30BaHUSA XHMHUYeCKuX mpuoopos, IIJI B mkome mokaszana, dTo
COBPEMEHHBIE TEXHHUUYECKUE CpPEICTBA OOYUYECHHS HOBOTO TOKOJEHHS TO3BOJISIIOT
JTOOUTHCSI BBICOKOTO YPOBHS YCBOGHHS Yy4eOHOro Marepuana, YCTOMYMBOIO pPOCTa

IIO3HAaBATCJIbHOI'O HHTEPECA IIKOJIBHUKOB, T.C. IIPCOAOJICTD TC Hp06HeMI)I, O KOTOPBIX TaK
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MHOT'O TOBOpPAT, KOraa pc€db 3axoAuT O COBPCMCHHOM IIIKOJIBHOM XHWMHWYCCKOM

00pa3oBaHUMU.
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OIMMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3BI IIEHTPA «TOUKA
POCTA», ACHIOJb3YEMOTI'O JJI51 PEAJIU3AIIUUA OBPA30OBATEJIBHOM
MNPOT'PAMMBI B PAMKAX ITPEITIOJABAHUS XUMHUHAN

MarepuanbHo-TexHuYecKkass 0a3za 1eHTpa «Touka pocTa» BKIIOYaEeT B ceOs
COBpPEMEHHbIE U Kiaccuueckue Tmpubopsl. [locienHue NpoUUIM MHOTOJETHIOO
anmpoOaIuio B IIKOJIE U MOJYYWIN MPU3HAaHUE Y yuuTeneil xumuu. K HuM oTHOCSTCS:

"  npubop I AEMOHCTPAIIMU 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT Pa3IMUHbIX
bakTopoB;
" anmapar JUisi TPOBEACHUS XUMHUUYECKUX PpEaKluid, NpuOop IJis OMNBITOB C

IIEKTPUUECKUM TOKOM;

"  npubop JJIs U3YUYEHHUs COCTaBa BO3/yXa U MHOTUE JIpyTHe.

YuuTheIBasg NPakKTHYECKUA OMBIT MPUMEHEHHUS IAHHOTO 00OpPY0BaHUS Ha ypOoKax
XUMUHU, MBI TQJINM JIMIIb KpaTKoe onucanue nprudbopoB. OCHOBHOM aKIIEHT CelaeM Ha
ONMHMCAHUK UPPOBBIX TAOOPATOPUN U UX BO3MOKHOCTSIX.

Hudppoas (yuenumueckasi) Jadoparopus (IIJI), mporpamMmmHo-anmapaTHbIN
KOMIUIEKC, IaTYMKOBasi CUCTEMA — KOMIUIEKT y4eOHOTO 00OpYyA0BaHMs, BKIIOYAIOITUN
U3MEPHUTEIIBHBIM OJIOK, WHTEepdErc KOTOPOro IO3BOJISIET OOECreYynBaTh CBS3b C
NEPCOHATIBLHBIM KOMITBIOTEPOM, U HA0Op JaTYMKOB, PETUCTPHUPYIOUIUX 3HAYCHUS
Pa3TUYHBIX PU3NYECKUX BEITUUHH.

HaTunk pH npegnasHaueH sl u3MepeHusi BojopoaHoro mokazarens (pH). B
HAaCTOsIIEe BpeMs B IIKOJY MOCTyNalOT KOMOMHUPOBAHHBIE TATYMKHU, COBMENIAIOIINE B
cebe CTEKISTHHBIM JJIEKTPOJ C DJJIEKTPOJOM CpaBHEHHUS, UYTO JelaeT paboTy IO
M3MEPEHUIO BOJOPOAHOTO MOKa3aTesst Ooee kompopTHOi. J{nama3on nsmepennii pH ot
0 no 14. Ucnonb3yetcs Wi n3MEpeHUs: BOJOPOIHOTO MOKa3aTeNsl BOJHBIX PaCTBOPOB B
Pa3IMYHBIX UCCIEAOBAHUSAX 0OBEKTOB OKPYKAIOIIEH CPEeIbl.

JaTuyuk Temmeparypbl IUIATHHOBBIA — TMPOCTOM W HAAEXKHBIM JaT4MK,
MpeaHa3HAueH JJIsl U3BMEPEHUS] TEMIIEPATYPhI B BOJAHBIX PACTBOPAX U B Ia30BbIX Cpeax.
Nmeer pasmuunbiii aumanazoH m3mepenuit ot — 40 mo +180 °C. Texuudeckue

XAPaKTCPUCTHUKH AaTYHMKA YKAa3aHbl B MHCTPYKIHHU 110 3KCILIyaTalluu.
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JaT4uK TeMmepaTypbl TepPMONAPHBIA MpeIHA3HAYEH Uil U3MEpPEHUS
temneparyp 10 900 °C. Hcnonb3yercs npu BHIIONHEHUU PadOT, CBS3AHHBIX C M3MEPEHHE
TEMIIepaTyp MIAMEHH, TIJIABJICHUS U Pa3JI0KEHUS BEIIIECTB.

JaTyuKk ONTHYECKOH IUIOTHOCTH (KOJOPMMETP) — TMpPEIHA3HA4YEeH JIs
U3MEPEHUsI ONTUYECKON TUIOTHOCTH OKpalIeHHBIX pacTBOpoB. Hcmonb3dyercs mpu
m3yueHun TeM «PacTBophl», «CKOpPOCTh XUMUUECKUX pEaKIUu», OMNpPEACIICHUU
KOHIICHTPAIIMK OKPAIIIEHHBIX MOHOB WJIA COCTUHECHUH.

B KOMIUIEKT BXOHSIT JATUYMKU C Pa3IMYHOW JUIMHOW BOJH MOJYIMPOBOJIHUKOBBIX
UCTOYHMKOB cBeTa: 465 1 525 uMm. O0bEM KIOBETHI COCTABISIET 4MJI, JJIMHA ONTHYECKOT'O
nytu — 10 mm.

JlaT4uK 3JIEKTPONPOBOJAHOCTU TIPEIHA3HAYCH I M3MEPECHUS YACIbHOU
AIIEKTPOTIPOBOJIUMOCTH KHUJKOCTEH, B TOM YKCJI€ U BOJHBIX PACTBOPOB BEIIECTB.
[IpumensieTcss TpU  U3YYEHUH  TEOPUU  DJICKTPOJMTHYCCKONW  JUCCOIMAIINM,
XapaKTEPUCTHUK BOAHBIX PACTBOPOB.

JaT4uK XJOPUA-HOHOB UCIIONb3YETCAd ISl KOJIUYECTBEHHOIO ONPENCIICHUS
COJIepKaHMsI MOHOB XJIOpa B BOJIHBIX PACTBOpax, MO4YBe, NpoaykTax nuTanus. K naruuky
MOJIKJII0UaeTcs MOHOCENeKTUBHBIN anekTpos (MCD) (pabounii s1mekTpoa), MOTEHIHAT
KOTOPOr'0 3aBUCUT OT KOHIIEHTpAlUH OIpPEEIsIeMOro HOHA, B JaHHOM CIIy4yae OT
koHneHTpauuu aunoHoB CI'. TTorenuuan MCD onpenenstoT OTHOCUTEIBHO 3JIEKTpOAa
CpaBHEHUSI, KaK TIPABHUIIO, XJIOPCEPEeOPSIHOTO.

Muxpockon uugpoBoii mpenHazHAYCH I U3ydeHUS (HOPMBI KPHUCTAIUIOB U
HAOJIOICHUS 32 POCTOM KPHUCTAJUIOB.

IIpuGop nus moJy4eHUs Ta30B UCIOJIB3YETCS IS MOJYYEHUsT HEOOJIbIINX

KOJIMYCCTB I'a30B: BOAOPOJa, KUCJIOpOoaa (HB IICPOKCHUaa BOI[OpOI[a), YIJICKHCJIOTO I'a3a.
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KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHME 8 KJIACC

(2 4 B HEmenr0, Beero 68 4, 3 HUX 4 4 — pe3epBHOE BPEeMs)

Ne Koa-Bo
i Mara Paznen, Tema ypoka YACOR Tun ypoka XapakTepuCcTHKA OCHOBHBIX BHI0OB 1eSITE€IbHOCTH
Paznen 1. OCHOBHBIE MMOHSATUSA XUMUMU (ypoBeHb aTOMHO-MOJIEKYJISIPHBIX NpeAcTaBiieHnii) (44 1)
HavanbHble NOHATHA ¥ 3aK0HbI Xumum (20 1)
[Mpenmer xumuu. Postb xumuu B Paznmuath npeaMeThl H3y4eHHs €CTECTBEHHBIX HAYK.
1 Henens Ypox uzydenus .
1 KU3HU YeJIOBEKa. 1 .. | HabmromaTh cBOWCTBA BEMIECTB M MX M3MEHEHHUS B X0/1€ XUMUIECKUX
HOBBIX 3HAHHUH .
peakuii
2 |l Hemens MeTo1bl U3y4EHHUS] XUMUU. 1 'Ypok uzyueHus
o XapakTepru30BaTh OCHOBHBIE METOIbI
HOBBIX 3HAHUU
€CTeCTBCHHO-HAYYHBIX TUCIUIUTHH. [IprBOIUTH
MIPUMEPHI MATEPHAITLHBIX M 3HAKOBBIX, HITH
CUMBOJIbHBIX, MOJIEJIEH, UCTIOJB3YEMbIX Ha
ypokax ¢uszuku, buosorun u reorpadun.
CoOupaTh 00BEMHBIE U MIAPOCTEPIKHEBHIC
MOJETT HEKOTOPhIX XUMHUYECKUX BEIIECTB.
3 R Hepens ArperaTHbl€ COCTOSIHUS BELIECTB. 1 'Ypok uzyueHus
. Pasznuyarh Tpu arperaTHbIX COCTOSIHUS
HOBBIX 3HAHH
BEIIECTBA. Y CTAaHABJIMBATH B3aUMOCBSI3b MEKTY
arperaTHbIMU COCTOSIHUSIMH Ha OCHOBE
B3aMMHBIX [1EPEX0/I0B BEIIECTB.
WnmrocTpupoBaTh B3aUMHBIE IEPEXO bl BEIIECTB
npumepamu. Habmonate XuMUYECKUM
SKCIIEPUMEHT U JIeNIaTh BBIBOJIbI HA OCHOBE
HaAOJIFOICHUH.
IIpakTHyeckas padora 1. .
Y4uThCst MPOBOIUTH XUMUYECKHIT SKCTIEPUMEHT.
[IpaBuna TeXHUKH Ypok
CobmroaTh npaBuiia TEXHUKH 0€30MaCHOCTH.
0€30IM1aCHOCTH U HEKOTOpbIe KOMIUIEKCHOTO
2 Henens . YMeTh OKa3bIBaTh MEPBYIO MOMOII IPU OTPABJICHUSIX, 0)KOTaX
4 BUJIBI paOOT B XUMUYECKOM 1 MPUMEHEHUS
N TpaBMax, CBA3aHHBIX C PEaKTUBAMH U Ja0OPaTOPHBIM
naboparopun (kaOuHeTe 3HaHUU U
. 00opynoBaHUEM.
XUMHH). YMEHHU

CTpOGHI/IC IIJ1IaMC€HHU C

3HaKOMUTbHCSA € TAOOPATOPHBIM 000PyIOBaHHEM
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npumenenuem yugppoeoi
Jaabopamopuu 6 pamKax
npoexma «Touka pocmay

dusnueckue ABJICHNUS — KaK
OCHOBA pa3/eiIeHUsI CMECEN B

3 Henens VYpok nzyuenus | M3ydars cTpoeHue IIaMeHH, BbIIBUTasi TUIIOTE3bI U POBEPSIS UX
XUMHUHN .
HOBBIX 3HAHUM | SKCIIEPUMEHTAIILHO
IIpakTuuyeckas padora 2.
Ouncrka 3arpsa3HEHHON Ypox
noBapeHHo# conu. Gusznyeckue u KOMIIJICKCHOTO
3 Henens YMeTh pa3aensTh CMeCH METOIaMU OTCTauBaHUs, PUIBTPOBAHUS U
XUMHYECKUE SBJICHUS € PUMEHEHUS
. . BbIIIAPUBAHUS
npumenenuem yugppoeoi 3HaHUH 1
Jaabopamopuu é pamkax YMEHHU
npoexma «Touka pocmay.
4 Henenst | ATOMHO-MOJIEKYJISIPHOE YUEHHE. VYpoxk u3ydenuss | OObSICHATH, YTO TAKOE XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYIa,

XUMHYeCcKUe JIEMEHTHI.

HOBBIX 3HAHUN

aloTponus, MoH. Pa3nnyarh npocTeie U CI0KHbBIE BEIIECTBA,
BELIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOCHUS.
YcTaHaBIMBaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U MEK]y COCTaBOM
MOJIEKYJI U CBOMCTBaMH aJIIOTPOIHBIX MOIU(DUKALNUNA KHUCIOPOIa.
DopMyIHpPOBaTH OCHOBHBIE MOJIOKEHUS aTOMHO-MOJICKYJISPHOTO
yUeHHUSL.
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4 yenens

Ypox uzydenus

HaspiBaTh 1 3anmmMCchIBaTh 3HAKH XUMHYECKHUX DJICMCHTOB.

8 3HaKU XUMUYECKUX IEMEHTOB o
HOBBIX 3HaHHI | XapaKkTepru3oBaTh HHYOPMAIHIO, KOTOPYIO HECYT 3HAKA XUMUYECKUX
aeMeHTOB. OOBSICHATH ITUMOJIOTUUECKHE Hauaaa Ha3BaHU I
XUMUYECKUX DJIEMEHTOB M UX OTACJbHBIX TPYIII.
5 Henerst [lepuoanyeckas Tabnuma Ypok OnuceIBaTh CTPYKTYpPY NEPUOANYECKON CUCTEMBI XMMHUECKUX
9 XUMHUYECKUX AJIIEMEHTOB W3yYEHUS anemeHnToB J[.M.Menneneesa. Paznnuars KOpOTKONEPUOIHBIN U
JA.N.Menneneena HOBBIX 3HAHUM | JJIMHHONEPHUOIHBIM BAPUAHTHI IEPUOANYECKON CHCTEMBI
J.M.Menneneena.
10 S Hepxens XuMmuyeckue GopMyIbl VYpok nzyuenus | OtobpaxxkaTb COCTAB BELIECTB C MOMOIIBIO XUMUYECKUX (POPMYII.
HOBBIX 3HaHUHN | Paznmuuarh uHIEKCH U KO3 OUITHEHTHI.
XUMHUYEeCKUue q)OpMy.]'H)I TpaHCJ'II/IpOBaTB I/IH(l)OpMaI_[I/IIO, KOTOPYIO HECYT XUMHNYECKHUEC
11 6 Hegenst Ypok M3YUCHHS | )iy
HOBBIX 3HAHUI
HaxoauTb 0THOCHUTENBHYIO MOJIEKYIISIPHYIO Maccy BellecTBa U
MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUU.
OOBACHATD, YTO TAKOE BAJICHTHOCTb.
6 Hegenst BanentHocTth Ypok u3ydeHus
12 .. | [lToHMaTh oTpakeHue MOPSAIKA COSTUHEHUS aTOMOB B
OKTSIOps HOBBIX 3HaHUI
MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (popMyIL.
BanentHocth
13 7 Henens Vpok u3ydenus | YMETb COCTaBIATh (GOPMYIIbI COCANHEHUH 10 BaJICHTHOCTH U
HOBBIX 3HAHUM | OIPEAESATh BAJIGHTHOCTD AJIEMEHTA 10 (hOpMyJie €ro COeTUHEHUSI.
Vpok XapakTepu30BaTh XUMHUECKYIO PEAKIUIO U €€ YYaCTHUKOB
14 7 Henens XHUMHUYECKUE PeaKUn s peHI/I}I (peareHThl U MIPOYKTHI PEAKIIUHN).
H};I;HX OnuceIBaTh NPU3HAKU U YCIOBUS TEUEHUS XUMUYECKUX
. peaKuui.
3HaHUU

Pa3nuuatre 5K30TEpMHUUECKUE U 3HIOTEPMUUECKUE PEAKIUU.
COOTHOCHUTH pEeaKIIMU TOPEHUS U IK30TEPMUUYECKUE PEAKIINH.
HabmrogaTh 1 ONMChIBaTh XUMHUYECKUA SKCIIEPHUMEHT C TOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
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XHWMHUYECKUE YPAaBHEHHUS

DopMynHpoBaTh 3aKOH COXpaHEHUs1 Macchl BenlecTB. COCTaBIATh HA

8 Henens VYpox uzydenus
15 HOBBIX sHamui | CTC OCHOBE XUMITIECKHE YPABHEHHS.
TpaHcaupoBaTh HHPOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE
YpaBHEHUSI.
XHWMHUYECKUE YPABHEHUS
16 8 Henens Ypoxk u3ydeHuss | DKCIEPUMEHTAIBHO MOATBEPKIATH CIPABEAINBOCTh 3aKOHA
HOBBIX 3HaHUI | COXpPaHEHHUS MacChl BEIIECTB
17 9 menens TUIBI XUMHYECKUX PEaKITUit Ypok m3yuenus | KimaccupunupoBars XUMHUYECKHE PEAKIIMH 10 MIPU3HAKY YHCTIa H
HOBBIX 3HAHWHA | COCTaBa PEarcHTOB U MPOJJTYKTOB.
9 Henens TUbBI XUMHUYECKUX VoK H3VICHIS XapaKTemeBaTL POJIb KaTajiu3aTopa B MIPOTCKAHUHN
18 A peaxiuii le) i 3}1:;1{1/1171 XUMUYECKOU PEaKIIHH.
Ha0imro1aTh 1 ONMUCHIBaTh XUMUYECKHIA SKCIIEPHUMEHT C TIOMOIIHIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH
[ToBTOpEHue 1 060011IEHNE TEMBI. .
19 10 TTo/roTOBKa K KOHTOJTHHO Ypox TecTupoBaHue, pelIeHNe 3a7a49 U BBITOJIHCHUE YITPOKHEHUN TI0
HeIeIs 3aKpeIICHUs TEME
A pabote p o
3HAHUH
TecToBast KOHTPOJIBHASI pabOTa B HECKOJIBKUX BapraHTaX W3 3aJaHUM
Pa3HOTO BUa, COOTBETCTBYIOIIMX TPEOOBAHUSM K YPOBHIO
20 10 Kontponbnas padota 1 mo Ypox MOATOTOBKH BBIITYCKHUKOB.
HeIeIs TeMe «HavanpHbie MOHATHS U KOHTPOJIS,
3aKOHBI XUMHUHY OLICHKH U
KOPPEKIIUH
3HAHUH
BaxHeiinue npeacTaBuTe M HEOPraHu4eCcKuX BemecTs. KonyecTBeHHbIE
oTHomeHus1 B xumnu (18 u)
Bo3snyx u ero cocras XapakTepru3oBaTh 00bEMHYIO JI0JIF0 KOMIIOHEHTa TaKOW IPUPOTHOM
21 11 Ypok u3ydeHusi | ra30BOM CMeCH, KaK BO3/1yX, U pacCUUTHIBATh OOBEMHYIO J10JI0 MO
Henensa HOBBIX 3HAHHK | 00BEMY 3TOM CMecCH.
OnuceiBaTh 00bEMHBIN cOCTaB aTMOCGHEPHOTO BO3AYyXa U MOHUMATh
3HaUEHUE TOCTOSIHCTBA ATOTO COCTaBa JUIsl 3M0POBBS.
Kucnopon XapaxkTepu3oBaTh 030H, KaK aJJIOTPONHYIO MOAU(DUKAIINIO
29 11 YPOK u3ydyeHHs | KHCIOpOa.
HeOens HOBBIX 3HaHUKM | OmHCchIBaTh GU3NYECKUE U XUMUYECKHE CBONCTBA, MOTYICHHUE U

MPUMCHCHHUC KHUCJIOPOJa C UCITIOJIb30BAHUCM PYCCKOTI'O (pOI[HOTO)
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SA3bIKA U A3bIKa XUMUH.

YcranaBauBaTh MMPUYIUHHO-CJICACTBCHHBIC CBA3U MCIKIY
¢u3nUIeCKUMU CBOWCTBAMH KUCIOPOAA M CIIOCOOaMU ero cOOMpaHusl.
[TpoBoauTH U HAOMIOJATH XUMUYECKHI 3KCTIEPUMEHT MO NOJYUYEHHUIO,
COOMpaHUIO U PACIIO3HABAHUIO KHCIOPO/a C COOIOICHUEM TIPaBHII
TEXHUKH Oe3omacHOoCTH. OnuChIBaTE XUMUYECKHUHN OKCIICPUMCHT.

23 12 IIpakTnueckas padora 3. Ypox uzydeHus .
. | JlaBaTh XapaKTEpUCTUKY XMMHUYECKUM CBOMCTBAM BEILIECTBA
Heaens [Tonyuenue xkucnopona u HOBBIX 3HAHHUN
W3y4YEHUE €ro CBOWCTB €
NnpuMeHeHueM HugpoBoi
J1adopaTopuu B paMKax
npoekta «Touka pocray»
Vpok BbiaensiTe cymiecTBeHHbIE TPU3HAKU OKCHJIOB.
24 12 - JlaBaTh Ha3BaHUsI OKCUIOB MO UX (popmymnam.
Heaens Oxcupt CocTaBasaTh GOpMYIBI OKCHAOB MO UX HA3BAHUSIM.

HOBBIX 3HAHUN

XapakTepru30BaTh TaKUX MPEJICTABUTENIEH OKCHIOB, KaK BOJIA,
YIJICKUCIIBIN Ta3 U Heralé€Has U3BECTb.
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HccenenoBaTh CBOMCTBA N3Y4aeMbIX BEILECTB.

Bonopon
o5 13 p VYpoxk u3ydenuss | HaGmonare pusnyeckre u XuMUYECKUE PEBPALICHUS N3yIaeMbIX
Henens HOBBIX 3HaHUN | BELIECTB
IIpakTnueckas padora 4.
[Tosnydyenune Boiopoaa u .
9 Jenath BBIBOJIBI U3 PE3YJIBTATOB MPOBEIEHHBIX XUMUYECKUX OTIBITOB.
13 W3yUYEHHE €ro CBOUCTB € Ypox
26 . YyacTBOBaTh B COBMECTHOM OOCYXKJIEHUHU PE3YJIbTATOB OIBITOB.
Heaens npuMeHeHHeM IIUPPoBoit KOMIIJIEKCHOTO . -
3anuceIBaTh MPOCTEUIIINE YPABHEHUS] XUMHUECKUX PEAKITUN
J1adopaTopuu B paMKax MIPUMEHEHUS
npoekra «Touka 3HAHUUN 1
pocTa YMEHHI
AHanM3MUpoBaTh COCTAB KHUCIOT.
14 Vpoxk usydeHust
27 Kucnotet .. | Pacmo3HaBaTh KMUCIOTHI C MOMOIIBIO HHIMKATOPOB.
Heaens HOBBIX 3HAHUI -
nexabps XapakTepru30BaTh MPEACTABUTENICH KUCIIOT: CEPHYIO B COJISTHYIO.
OnpenensiTb pacCTBOPUMOCTb COETMHEHUH C MOMOLIBIO TaOIUIIBI
Ypok pPacTBOPUMOCTH.
14 KHCIOTEL H3y4YCHUS VYcTanaBnuBaTh NPUUMHHO-CIICACTBEHHbBIE CBS3U MEXY
28 - HOBBIX 3HaHUI | CBOMCTBaMU CEPHOM M COJITHOM KUCIIOT U OOJIACTSIMU UX
Heaens
& MPUMEHEHUSL.
Oco3HaBaTh HEOOXOAUMOCTh COOIOICHUS MTPABHIT TEXHUKU
0€30MacHOCTH NPHU paboTe ¢ KUCIOTaMU
Comu XapakTepu30BaTh COJIM KaK MPOAYKTHI 3aMEIEHUs] BOJIOPOA B
KHCJIOTE Ha METAaJlL.
15 Yok uzyuenus .
29 .. | 3anuceBaTh GOpMYIIBI COJIEH MO BaICHTHOCTH.
HEACT HOBBIX SHAHUM | Haspipars comn o popMmyitam.
Hcnonb30Bath TaOIUIy paCTBOPUMOCTH JJISl XapaKTEPUCTUKUA CBONCTB
30 15 nenens Comu Vpox usyuenus | COICH. ) 5
HOBBIX 3HaHuii | [IPOBOMMTE pacu€Thl 1o popmyram coei
OOBACHATH MOHATHUS KKOJTHMUYECTBO BEIIECTBA», «MOJIbY, «UUCIO
16 KonunuecTBo BemniecTBa VYpox uzydenus
31 . | ABoragpo», «MOJsIpHas Macca.
HeJens HOBBIX 3HaHUI

PernraTte 3agaun ¢ HCHOIb30BaHUEM IOHATHH «KOJIUYECTBO
BCIICCTBA», «MOJIAIPHAA MacCa», KYUCIIO ABora,upo»
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Ypok uzyueHus

16 KonnuecTBo BemecTBa N
32 HOBBIX 3HAHUI
Heels
VYpox usydenus | OOBSICHATHIIOHATHUS «MOJISIPHBIH 00BEM ra3oBy,
33 17 MomnsipHblii 00BEM ra3oB HOBBIX 3HAaHUH | «HOpPMAJIbHBIE YCIOBUSD.
Heels Pemats 3a1a4u ¢ MCIIOJIb30BAHUEM ITOHSATHH «KOJUYECTBO BEILECTBAY,
«MOJISIPHASI MACCay, «MOJISIPHBIN 00BbEM Ta30B», «IUCIO ABOTAIAPO»
Pacuétel o xummueckum XapakTepru30BaTh KOJIMYECTBEHHYIO CTOPOHY
YPaBHEHUAM Vpok XUMHUYECKUX 0OBEKTOB M MPOIECCOB.
17 Perarts 3a1a4n ¢ UCIIOIB30BAHUEM MTOHSATUN
34 U3yUCHHS
Heaes HOBEIX «KOJIMYECTBO BEIIIECTBA», «MOJIIPHAS Maccay,
. «MOJIAPHBIN 00BEM Ta30B», «IUCIO ABOTAIPO»
3HaHUI
Ypok n3ydueHus
35 18 Pacuétrl o XuMHYeCcKUM HOBBIX 3HAHUU
HeeIs ypaBHEHUSIM
Boma. OcHoBanus N
OOBACHATH NOHATHSA «OCHOBAHHY, CIIETOUYN», «KAUYeCTBEHHAS
18 VYpox uzydenus
36 . | peakumsy, «<MHIUKATOPY.
Henens HOBBIX 3HaHHI
KnaccudumupoBaTs 0OCHOBaHHMSI IO PACTBOPUMOCTH B BOJIE.
Onpenenars no Gopmysie TPUHAIICKHOCTh HEOPTAaHUIECKUX
BEIIIECTB K KJIACCy OCHOBAHM.
XapakTepru30BaTh CBOMCTBA OT/ICIbHBIX MIPEJCTABUTENICH OCHOBAHUM.
Hcnonb3oBath TabIUIly paCTBOPUMOCTH JJISl OTIPEICTICHHS
pPacTBOPUMOCTH OCHOBAHMI
37 19 nenens PactBOpBI. MaccoBast 1o7s Ypok uzyuenus | OObSICHITH MOHSATHUS «MACCOBAs A0Sl PACTBOPEHHOTO BEILIECTBAY.
pacTBOPEHHOTO BEIIECTBA HOBBIX 3HAHUHM | YCTaHABJIMBAThH aHAJIOIMHU ¢ 00BEMHOM J10JIEll KOMIIOHEHTOB I'a30BOM
PactBopel. MaccoBas nomns CMECH.
19 N Ypok usydeHus .
38 PacTBOPEHHOrO BEUIECTBA _" | Pemiarh 3aj1auu ¢ MCMOJb30BAHUEM MTOHATUM «MaccoBasi A0JIs
Heels HOBLIX 3HaHHI

9JICMCHTA B BCIICCTBEC)», «MAaCCOBas J0JIA paCTBopéHHOFO BCIICCTBA»,
«00BEMHAS JOJIA ra3006pasHoro BCIICCTBaA»
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IIpakTnueckas padora 5

PaboTtats ¢ mabopaTopHbIM 000PYIOBAHUEM U HArpeBaTEIbHBIMH

20 «[Ipurorosnenue pacTBopa Ypok
39 . N N npubopaMu B COOTBETCTBUH C IIPABUIIAMU TEXHUKH O€30MAaCHOCTH.
HEACIIL 3aJaHHOX MAacCCOBOH JI0JIEU KOMIIJICKCHOI'O
PacTBOPEHHOTO BEIIIECTBAY» € MPUMCHCHUS BeImoHATE ipocTeiimme mpuéMbl oOpanieHust ¢ 1a00paTopHBIM
npuMeHeHueM uudpposoi 3HaHUU U 000py/TOBAaHUEM: C MEPHBIM ITUJIUHAPOM, C BECAMHU.
eHUH N
ﬂaﬁopaTopun; pamKax ™ HaGiroiaTe 3a CBOMCTBaAMU BEIIIECTB U SIBJICHUSIMH, TTPOUCXOISITAMU
npoekta «Touka ¢ BEIIECTBAMH.
pocTa»
OnuchIBaTh SKCIIEPUMEHT C MOMOIIBIO PYCCKOTO (POAHOTO) A3bIKA U
SI3BIKA XUMUH.
CocCTaByIsITh OTYETHI IO Pe3yJIbTaTaM MPOBEAEHHOTO IKCIICPUMEHTA.
['0oTOBUTB pacTBOPHI C ONIPEACIEHHON MAaCCOBOM JT0EN
pacTBOPEHHOTO BEIIECTBA.
20 O0o0IIeHre U CHCTeMAaTH3aIINS Vpok TecTupoBaHue, pelIeHUE 3a71a9 U BBITOJIHCHNE YITPOXKHEHUN TI0
40 3HaHU# 10 TeMe «BakHelne TeMe
HeeIs 3aKpeTICHHS
MIPEJICTAaBUTEIIH HEOPTaHHICCKUX .
3HaHUU
BemecTB. KonnuecTBeHHbIE
OTHOIICHHSI B XUMHI»
KonTtponsHas padoTa o tTeme
21 . Ypox TecToBast KOHTPOJIbHAS pabOTa B HECKOJIBKUX BapHaHTaX U3
41 «BaxHelmue npeicTaBUTeNN . 5
HE
Tenst HEOPraHHUECKHX BEIIECTE. KOHTPOJIA, 3aJjaHuil pa3HOTO BUA, COOTBETCTBYIOIIUX TPEOOBAHUAM K
KoIM4eCTRBEHHLIC OTHOMCHIS B OLICHKH U YPOBHIO NMOATOTOBKH BBIITYCKHUKOB.
XUMHH» KOppeKinn
3HAHUU
OcHoBHbIE KJIacChl HeOpraHuyeckux coeaquueHuut (10 4.)
VYpok u3ydenust | OObSICHITH MOHATHUS «HEcoleoOpa3 1€ OKCUIBI»
Oxcuppl, ux KaccupuKanus p YHCOHH pasyIomt FBD,
21 . HOBBIX 3HAHUH | «coJieoOpa3yroIIne OKCUIb», «KOCHOBHBIE OKCUIBD), «KHUCIOTHBIC
42 XUMHUUYECKHE U CBOMCTBA
Heaens OKCHUJBI».

XapakTepu3oBaTh 001Me XUMUYECKUE CBOMCTBA CONEOOPA3YIOIINX
OKCHJOB (KUCIOTHBIX U OCHOBHBIX). COCTaBISTh ypaBHEHUS PEaKIUil
¢ ydactueM OKcuaoB. Habmo1aTh ¥ OMUCHIBATh PEAKIIUU C YUaCTHEM
OKCHJIOB C IOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
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HpOBOI[I/ITL OIIBITHI, MOATBCPIKAAOININEC XUMHUYCCKUC CBOMCTBA
OKCHIOB C COGHIOI[GHI/IGM IMpaBUJI TCXHUKU 0e30MMacHOCTH.

OcHoBaHus, UX Kiaccu(HuKaus u
XMMHUYECKHE CBOMCTBA

Ypok uzydueHus
HOBBIX 3HAHUN

CocTaBisITh ypaBHEHUS PEAKIUMA C yIaCTHEM OCHOBAaHUM.
Habutonate u onuceiBaTh peakiuy ¢ y4aCTUEM OCHOBAHUM C

IHCOPTaHNYICCKHUX CO@I[I/IHCHI/Iﬁ

HOBBLIX 3HAaHHUN

22
43 Henens MIOMOLUIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMMH.
[IpoBOANTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHAE CBOMCTBA
OCHOBAHHH, C COOIOICHIEM MTPABUI TEXHUKU OE30MTaCHOCTH.
Kucnotsl, ux xknaccuduxanus u Ypok uzyueHus .
o . | Xapakrepu3oBaTh 00IIME XUMUYECKHE CBONCTBA KUCIIOT
44 22 XUMUYECKHE CBOMCTBA HOBBIX 3HaHUU
HEJENs CocraBisaTh ypaBHEHUS peakiuil ¢ yuactuem kucinot. HaGmaronats u
OTHCHIBATh PEAKIIMH C YIACTHEM KHCIIOT C MOMOUIbIO PYCCKOTO
Kucnotel, ux kmaccuduxanus u Vpok usyuenus | (POAHOIO) SA3bIKA U A3BIKA XUMHUHU.
i HOBBIX 3HAHUU N
A5 3 Hesenss XUMHUECKHE CBOHCTBA [IpoBOAUTH OTBITHI, TOATBEPIKIAIONTNE XUMHUIECKHUE CBONCTBA
KHCJIOT, C COOJIIO/IEHNEM TIPABUJI TEXHUKHU O€30TIaCHOCTH.
Comnu, nx Knaccuuranus u Ypok uzydeHus
. . | Paznuyarh NOHATHS «CpPEIHUE COTM, KKUCIBIE CON», «OCHOBHBIE
46 23 Hemenss [XMMHYECKHE CBOMCTBA HOBBIX 3HAHUU
COJIY.
XapakTepru30BaTh 00ITHME XUMUIECKHE CBOMCTBA COJICH.
Comnu, ux KaaccupuKanus u VYpok uzydenus . .
’ 11’ 1 P YACHUA 1 6 crapisTh ypaBHeHns peakimii ¢ yaactieM coeit. HaGmonats 1
A7 24 gemens [XMMHYECKHE CBOMCTBA HOBBIX 3HAHUU .
OIMCBIBATh PEAKIUU C YJACTHEM COJIEH C MOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMUH.
[IpoBOAUTH ONBITHI, MOATBEPHKAAIOLINE XUMUYECKUE CBOMCTBA
coJieH, ¢ cOOMI0ICHIEM MPABUII TEXHUKU 0€3011aCHOCTH.
48 25 memens |['eHeTmueckas CBSI3b MEXKIy KilacCaMu VYpox uzyuenus .
. . | XapakTepu3oBaTh NOHATHE «T€HETUUECKUI PAI».
HEOPraHMYECKHX COSINHEHHN HOBBIX 3HAHUI
NnnrocTpupoBaTh Fr€HETUYECKYIO CBA3b MEK/Y BEIIECTBAMU:
IIPOCTOE BELECTBO — OKCUJ — FMAPOKCU — COJIb.
49 25 uenmens [[‘eHeTHuecKas CBA3b MEXKIY KlaccaMu YpPoK u3ydyeHus

3anuckeBaTh YpaBHCHUA peaKI.leI, COOTBETCTBYIOIIHUX
noCcjaca10BaTCIIbHOCTHU (uenque) npeBpameHI/HZ HCOPraHn4€CKux
BCIICCTB PA3JIMYHBIX KJIACCOB.
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50 D6 Henens [IIpakTmyeckasi padora 6 «Pemnienne Ypok
YMeTs o0pamaThes ¢ 1abopaTopHBIM 000pYTIOBAHUEM H
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe KOMIIJIEKCHOTO AFPeRaTe Soa COOTEETC © IDABILIA
HarpeBaTeIbHBIMU TIPU MU B COOTBETCTBUH C MTPABUIIAMH
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX MPUMEHEHUS p 6H pHoOp PaBuIl
COCIMHEHHIT» ¢ MPUMeHeHHeM 3HaAHUU U TEXHIKI OC30IMACHOCTH.
uHQpoBoi 1a00paTOPHH B pAMKAX YMCHHH Pacnio3naBathk HEKOTOPBIE AaHHOHBI U KATUOHBI.
npoekTa «Touka pocra» .
Habutonate cBOMCTBA 37EKTPOIUTOB U MPOUCXOAAINX C HUMU
SIBJICHU.
Habuntonate u onuceiBaTh peakluu ¢ y4acTUEM AIIEKTPOJIUTOB C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
DopMyIHpOBATH BBIBOJBI 110 PE3YJIBTATaM IIPOBEIEHHOTO
JKCIIEPUMEHTA.
51 26 Hemens |O60OIIEHNE U CUCTEMATH3AIMS Ypok N
o TectupoBaHue, pelieHue 3ajay U BHIIOJHEHNE YITPa)KHEHUHN IO TeMe
3HaHHH 110 TeMe « OCHOBHBIE KIIaCChI 3aKperIeHUS
HEOPraHNYECKUX COSTNHECHUIN 3HaHUH
52 27 menens [KoHTposbHasi paboTa IO TeMe YPOK KOHTpOII, .
TecToBas KOHTpOJIbHASI pabOTa B HECKOJBKUX BapUaHTaX U3 3a/aHui
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHX OLIEHKH U A3HOIO BILIA. COOTBETCTE X TheBOBAMIM K VDOBHIO
COCTMTHCHUIN KOPPEKIIHH p Aa, YIOLIUX TP yp
SHAHM MOJATOTOBKU BBIITYCKHUKOB.
Paznen 2. NIEPUOINYECKHNUU 3AKOH U NTIEPUOJUYECKAS CUCTEMA XUMHNYECKUX 3JIEMEHTOB
J.U. MEHJIEJIEEBA. CTPOEHHUE ATOMA (8 u)
EcrecTBennsbie cemelicTBa
53 27 XUMHUYECKUX DJIEMEHTOB. VYpok uzydeHusi | AHaIU3UPOBATH KIacCU(DUKALNIO XUMHUYECKHUX 3JeMeHTOB. JlaBaTh
Heaens AmdoTrepHOCTL HOBBIX 3HAHUM | OIpe/eIeHHe MePEXOAHbIX U aM(pOTEPHBIX METAJIIOB
KnaccudunupoBars n3ydeHHbIE XUMHUECKHE DJIIEMEHTHI U UX
OTKpBITHE TIEPUOAUYECKOTO COEIMHEHUSI.
28 p PHOA Ypok usydeHus A .
54 3akoHa [I. 1. MenneneeBsiM .| CpaBHUBAaTh CBOMCTBA BEUIECTB, IPUHAAIEKAIINX K PA3HBIM
HeAens HOBBIX 3HaHUI
KJIacCaM; XUMUYECKUE AJIEMEHTBI Pa3HbIX TPYIIL. Y CTaHABIUBAThH
BHYTPU- U MEKIIPEIMETHBIE CBS3U
55 28 OcHOBHBIE CBEICHUS O CTPOCHUN VYpoxk u3ydyenus: | XapakTepru30BaTh MOJOKEHHUE raJIOT€HOB B IEPUOMUYECKON Tabiuie
Heaens aTOMOB HOBBIX 3HAHUH | U CTPOEHHE UX aTOMOB
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29

CrpoeHue IEeKTPOHHBIX

VYpox uzydenus

dopmynupoBars nepuoaudeckuil 3axou /. . Menneneesa u

56 .
Heaens 000JI0YeK aTOMOB HOBBIX 3HAHUM | pacKpbIBaTh €ro CMBICI
[Iepnoanueckas cucrema
OnuceIBaTh U XapaKTEpU30BaTh CTPYKTYPY TaOJIUILIbI
XUMHUYECKuX 3iementoB .M.
57 29 MeHeneesa VYpoxk uzyuenus | «llepmoanueckas cucrema xumudeckux anemeHToB /1. M. Menpene-
HEJENs HOBBIX 3HaHUH | eBa» (KopoTkas ¢opma). Paznmuare nepuosl, rpynmsl, A - u b-
TPYIIIBI
Crpoenue atoma. CocTtaB OnpenensiTb YUCIO TPOTOHOB, HEUTPOHOB, JIEKTPOHOB y aTOMOB
30 ATOMHBIX siIep. XUMUYECKUN Vook mavaerms | CAMAIECKHX JIIEMEHTOB, HCTIONB3Ys TIEPHOUIECKYTO TabIuIy.
58 AJIEMEHT — BUJI aTOMOB C p YACHID JlenaTe yMO3aK/IIOU€HUs O XapaKTepe U3MEHEHHUS CBONCTB
Heaens HOBBIX 3HAHUI
OJINHAKOBBIM 3apsIJIOM sifipa. XMUMHUYECKUX 3JIEMEHTOB C YBEJIMUEHUEM 3apsiI0B aTOMHBIX SIEp.
M3oTtonsr UccnenoBaTh CBOMCTBA M3y4aeMbIX BEILIECTB
CoCTaBIATH CXEMBI CTPOSHHSI aTOMOB TIepBBIX 20 IIEeMEHTOB
DneKkTpoHHas 000JI0YKa aToMa: .,
30 VYpok u3ydeHus | NepruoJu4YecKOi CUCTEMBI 3JIEMEHTOB. XapaKTepU30BaTh XUMUUECKHE
59 MOHATHE 00 ICKTPOHHOM CJIOE, . .
Heaens 10 EMKOCTH HOBBIX 3HAHUM | 3JIEMEHTHI HAa OCHOBE UX MOJI0KEHHS B IEPUOJUYECKON CUCTEME U
0COOEHHOCTEN CTPOSHUSI UX aTOMOB
OOBACHATH (PU3NUECKUI CMBICT TOPSAIKOBOTO HOMEpPA XUMUYECKOTO
31 [Iepuoanueckoe n3MeHEHHE VpoK usydeHns 3JIEMEHTa, HOMEPOB I'PYMIbI U IEPUOAA, K KOTOPBIM 3JIEMEHT
60 Hexens CBOMCTB XUMHYECKHUX DJIEMECHTOB HOBBIX 3Hapuii | TPAHAVICHKHT B nepuoauyeckoit cucreme /. 1. Menneneena;
q B Mepuogax u A-rpymmnax 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB B IPEEIIaxX MaJIbIX
NEPUOJIOB U A-Tpyni
31 3Ha4YeHHE MTEPUOAUYECKOTO VpoK usydcHus [losicHATH 3HAUEHME MTEPUOAUYECKOrO 3aKOHA IS PA3BUTHSI HAYKH.
53 3akoHa. JKu3Hb u 1eqTeIbHOCTh .. | Ilepeuncnsate OCHOBHBIE ATAMNbI )kU3HEAesATENbHOCTH J[. 1.
HEeJeNs HOBBIX 3HaHUI
J. Y. MenpaeneeBa MenneneeBa
IIpakTHyeckasi padora 6.
N3yueHnune KHCI0THO-OCHOBHBIX Vpok
CBOWCTB FUAPOKCHJIOB, KOMHJ’II;KCHOFO OnuceiBaTh XUMHUYECKHUE PEAKIINH, HAOII0IaeMBbIE B X0J1€
54 2 Hepens 00pa30BaHHBIX XUMHUYECKUMHU nonverenns | 2KCTEPAMEHT
amnperst anementamu |l nepuona ¢ I;HaHI/Iﬁ u VY4acTBOBaTh B COBMECTHOM OOCYKJIEHUU PE3YJIbTATOB OIBITOB.
npumenenuem yugposoi yMeHuil JlenaTte BBIBOIBI U3 PE3YIBTATOB IIPOBEIEHHBIX XUMUYECKUX OIBITOB

Jaabopamopuu 6 pamKax
npoexma «Touxa pocmay

Paznen 3. CTPOEHUE BEHIECTBA (10 u)
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Xumuueckasi cBsi3b (7 1)

55 3 Henens DIEeKTPOOTPULIATETBHOCTD 1 VYpoxk u3ydenust | JlaBaTh omnpeseneHne MOHATHIO AIEKTPOOTPHIIATEILHOCTb.
anpens XUMUYECKUX JIEMEHTOB. HOBBIX 3HaHMK | CpaBHHMBATH HIEKTPOOTPULIATEILHOCTH B IEPHUOIAX U TPyIax
56 3uenenst | Kosanentnas cBsi3b. [lonsipHas u 1 VYpox u3ydenus: | Onpenensts NOHATHS «KOBAJICHTHAS! HETIOJISIPHAS CBS3bY,
anpens HETOJIsIpHAs KOBAJICHTHBIC CBSI3U HOBBIX 3HAHUHA | «KOBAJCHTHAS MOJISIPHAS CBS3b)»
JlaBatp omnpeneneHue MOHATHAM: HOHBI (TIOJOKUTEIBHO- U
4 nenens Ypok usydeHus
o7 HNonHas cBs3b 1 . | OTpULATENIbHO 3apsUKEHHBIE) HOHHAS CBA3b, BEIIECTBA
anpens HOBBIX 3HAHUH
HEMOJIEKYJISIPHOTO CTPOCHUS
58 4 Henens BanentHocTh B cBeTe 1 VYpoxk u3ydyenusi | CpaBHUBATh BAJICHTHOCTh U CTETNIEHb OKHUCIIeHUs. COCTaBIATh
anpens AIIEKTPOHHOU TEOPUH HOBBIX 3HAHUH | (POPMYIBI IO BAJIGHTHOCTH
Crenenb okucnenus. [Ipasuna
1 Henens . VYpoxk u3ydenust | Onpenensars CTeeHb OKUCICHUs aToMa B BenecTBe. COCTaBIIsTh
59 OTIpe/IeNIeHUs CTeTNIeHeN OKHUCIIe- 1 .
Mast HOBBIX 3HaHHUI | (POPMYIIBI TIO CTETICHN OKUCIICHUS
HUS DJIEMEHTOB
Ypok
CoctaBnsaTh (GopMyIIBI BEIIECTB IO M3BECTHBIM CTETICHSM OKHCIICHUS
2 Hepens [ToBTOpEeHME 1 0600IICHUE TIO 00001IeHNS 1
60 1 9JIEMEHTOB. Y CTaHABIMBATH BHYTPH - U MEKIPEIMETHBIC CBS3H.
Mas TeMaM 7 1 8 cucTeMaTu3anu
" CocTaBiATh CpaBHUTEIBHBIE U 0000IIa0NTEe TAOIUIIBI, CXEMBI
Y 3HaHUI
Ypox KoHTpoOI, N
TectoBas KOHTpOIbHAsI pab0Ta B HECKOJIBKUX BapHaHTaxX U3 3aJaHUN
3 Hepenst Kountponsnas padota Ne 4 o OLICHKHU U
61 1 pa3HOro BU/A, COOTBETCTBYIOUIUX TPEOOBAHUSAM K YPOBHIO
Mast TemaMm 7 U 8 KOpPpEKIUU
. MOJATOTOBKU BBIITYCKHUKOB
3HaHUU
KosnyecTBeHHbIE OTHOLIEHHUS B XUMHH (3 1)
62 3 Henens 3akoH ABorajipo. MomsipHbIit 1 VYpok uzyuenus | GopmynupoBath 3akoH ABoraapo. OnpenensT 00bEM rasa no
Mast 00BEM razoB HOBBIX 3HAHUM | KOJIMYECTBY BEIIECTBA
Ypox
4 nenens Pematp pacuerHble 3aqauu 1o GopmMysiaM U YpaBHEHUSIM, OTIUPASICh
63 OTtHocuTeNnbHAs MIIOTHOCTH 'a30B 1 3aKpeIUICHUS
Mast . Ha 3aKOH ABOTaapo
3HAHUH
64 4 menenst | OOBEMHBIE OTHOILIEHUS I'a30B MPH 1 VYpok u3ydenus: | BeluucinsaTh MOISIpHBIN 00BEM ra30B, OTHOCUTENBHYIO TNIOTHOCTb
Mast XUMHUYECKUX PEaKIUIX HOBBIX 3HAHUM | ra30B, 00BEMHBIE OTHOILICHHS Fa30B MPU XUMHUYECKUX PEAKITUIX
65 -
70 Pe3epBHOe Bpemst
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BUIbI KOHTPOJIA 8 KJIACC

Ne
ypoka Hara Tema Bua xontpoJis Oo6opynoBanue
[Ipuémsl 6e30macHoit C IPUMEHEHUEM
| Hexens paboThl ¢ uudposoit
2 000py/1I0BaHUEM U [IpakTuueckas padora 1 naboparopuu B
CEHTSIOps
BemectBamMu. CTpoeHue paMKax mpoeKTa
[IJIAMEHU «Touka pocra»
. C IPUMEHEHUEM
OuncTka 3arps3HEHHON HHpoBoii
2 "Henenas MOBapEeHHO U p
4 [IpakTudeckas padora 2 nabopaTopud B
CEHTSOPs coy. Du3nvecKue u
paMKax MmpoeKTa
XHUMHYCCKUC SBIICHUS
«Touka pocTa»
2 Henens ITepBoHavanbHbIE
20 p KonTponbhas padora Ne 1
HOSIOps XHUMHYECKUC TIOHITHS
C IPUMEHEHUEM
uu@poBoit
4 nenens | Ilonmyyenue kucmopoaa u bp
24 . [TpakTrdeckas padora 3 naboparopuu B
HOSIOps W3YYCHHE €r0 CBOWCTB
pamKax MpoeKTa
«Touka pocTa»
C IPUMEHEHUEM
unpposoit
2 wenens | Ilomydyenue Bomopoda u bp
28 - [IpakTrueckas pabota 4 nabopaTopud B
nexaops W3Y4YE€HHE ero CBOICTB
pamKax MpoeKTa
«Touka pocta»
3 "Henens Kucnopon. Bogopon.
35 Kontposbnas pabota Ne 2
STHBApsI Bona
Pewenne
C IPUMEHEHUEM
IKCIIEPUMEHTAIBLHBIX HpoBoi
3 Henens 3a/1a4 1o TemMe p
43 [IpakTrueckas padota 5 1a00paToOpHUH B
(beBpans «OCHOBHBIE KJIACCHI
pamKax MmpoeKTa
HEOPraHUYECKUX
. «Touka pocta»
COEIMHEHUIN
OcCHOBHBIE KJIaCChI
4 uenens
44 (erpans HEOPraHUYECKUX KontpospHas padora Ne 3
P COCAVHEHUN
N3ydenne kucnoTHO-
OCHOBHEIX C IPUMEHEHUEM
. nppoBoit
2 Henenst | CBOMCTB THJIPOKCHIIOB, i bp
54 [TpakTtuueckas pabora 6 nabopaTopuu B
amnpens 00pa30BaHHBIX
XUMHYECKUMHU pamiax npocxta
«Touka pocta»
anementamu |11 meprona
3 Henensd Crpoenue aToMma.
61 A P KonTtposnsHas padota Ne 4
Masi XuMu4eckas CBsI3b




KAJIEHIAPHO-TEMATHYECKOE IINIAHUPOBAHMUE 9 KJIACC

(2 4 B Hemenro, Bcero70 1, U3 HUX 2 4 — PE3ePBHOE BPEMSI)

Ne Koua-Bo
w/n Jara Pasnen, Tema ypoka YACOB Tun ypoka XapakTepucTHKA OCHOBHBIX BU0B J1eSITEJILHOCTH
I'JIABA 1. Knaccnpukanusi xumndecknx peaknuii (5 yacon)
Jarot omnpeeneHre MOHATHASIM OKUCTUTENh U BOCCTAHOBUTEIb,
1 1 menens OKucIuTeTbHO- 1 YPOK u3y4eHHs | MPUBOAMTH MpUMepbl. CPaBHUBAIOT PEAKITUN OKHCITUTEIHHO-
CEHTSOPs BOCCTAHOBHUTEJIbHBIE PEAKIIUH HOBBIX 3HAHUN | BOCCTAaHOBHUTEIbHBIC H 0OMeHa. COCTaBIISIOT OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIMH METOJIOM JIEKTPOHHOTO OaaHca
OnpeaensroT KOJIMYECTBO TEIIOTHI, BBIJICISIONINECS B X0/1€ PEaKIIUU
2 1 nenens | TemnoBbie 3PPEKTH XUMHUUECKUX 1 VYpox usydeHus | wim HeoOXOIUMOU /ISl pOTeKaHus peakiun. Haxomsat maccy,
CEHTSAOPS peakmmit HOBBIX 3HAHUM | KOJIMYECTBO BEIIECTBA PEareHTa Wik MPOIyKTa PEeaKIuH T10
TEPMOXUMHYECKOMY YPaBHCHHIO
2 Henenst . VYpox uzydenus aloT MOHATHE O CKOPOCTH XUMHYECKHX PEAKIIUN U STUHUIIAX €€
3 A CKOpOCTh XUMHUYECKUX PEAKIIUNA 1 P YHCHH A p peaxi JUTHHTL
CEHTSOPs HOBBIX 3HAHUHM | U3MEPEHUS
IIpakTuyeckas padora Ne 1.
N3ydenue BIUsIHUA YCIOBUM Ypok
7 Hexens MIPOBEACHUS XUMHUYECKOM KoMIuiekcHoro | IToka3pIBaroT BIMSHUE HA CKOPOCTh PEaKIUi Takux (GakTOpPOB, Kak
4 CeHTfI6 a peakiuu Ha €€ CKOPOCTh € 1 MIPUMEHEHUS MIPUPOJIA PEaruPYOIINX BEIIECTB, UX KOHIIEHTPALHS, TUIOIIA/Ib
P UCNnOIb308AHUEM UUPPOCOITL 3HaHUU U COIIPUKOCHOBEHUS U TeMIIepaTypa
Jaabopamopuu é pamkax YMEHUU
npoexma «Touxa pocmay
YranyonstoT u 006001Iar0T 3HAHUS YYaIIUXCS O COCTOSTHUU
3 aenens | OOparumbie peaknuu. [Tonsarue o Ypok uzydeHus M t yHati
5 1 . | XHMHYECKOTO PaBHOBECHS. 3aKPEIUISIOT 3HAHMS O CIIOCO0ax
CEHTAOPS XUMHUYECKOM PaBHOBECHUH HOBBIX 3HAaHUI
cMmenieHus papHosecus. JlaroT onpenenenne npuanuna Jle [larense
T'JIABA 2. XuMnyeckue peakiiui B BOAHBIX pacTBopax (8 uacoB)
Jarot onpeneneHre OCHOBHBIM MOHATUSAM. Y4aTcsl OTJIMYaTh
CymHocTs mpouecca
3 Heaens N YPOK U3ydeHHs | 3IEKTPOJIUTHI OT HE IEKTPOJUTOB. [lepeuncisaioT OCHOBHbIE
6 ANEKTPOJUTUUECKOU 1 .
CeHTSIOps HOBBIX 3HAHUM | MPUYUHBI quccouranuu. [10sSCHAIOT OCHOBHBIE MOJIOKEHUS
JMCCOLMAIIN

3JICKTpOJII/ITI/I‘-ICCKOI>'I JUCCoanu. OOBACHSIOT OTJIMYHUSA ATOMA OT
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MoHa. XapaKTepu3yloT MEXaHU3M PACTBOPEHUE BELIECTB C
Pa3JINYHBIM XapaKTCPOM CBA3U

,Z[aIOT ONpCACIICHUC OCHOBHBIM INOHATUAM: KUCJIOTBI, OCHOBAHUSA

DNEeKTPOTUTHIECKAs
4 nenens . VYpox uzydenust | conu — ¢ Touku 3peHus T/, CocTaBisitoT ypaBHEHUs MMPOIIECCOB
7 JUCCOITUAIUS KUCIIOT, OCHOBaHHI . .
CEHTSIOps U comei HOBBIX 3HAHHH | JUCCOIMAIINY BeIIeCTB. PaboTaroT ¢ Tabimieil pacTBOPUMOCTH,
YKa3bIBaTh BEIECTBA IMCCOIUUPYEMBIE B BOJJHOM PacTBOPE
Jarot omnpenenieHre OCHOBHBIM MOHATUSIM; PACCUUTHIBAIOT CTEIICHb
8 4 nenens | CnabOble U CUIIBHBIC AJICKTPOJIUTHI. VYpox uzydeHusi | TUCCOIMAIIMU BEIIECTBA B pacTBOpE. [IpUBOIAT IpUMEpPHI CUITBHBIX U
CEHTSOPs CreneHp QUCCOLUAIAA HOBBIX 3HAHUM | CJIA0BIX AMEKTPOTHTOB. OOBSCHSIOT IOHITHS «CHIIbHA) U «cadas
KHCJIOTa C UCTIOJb30BAHUEM TOHSITHS O - CTENIEHb JUCCOLMAIIIT
AHaTU3UPYIOT YCIOBHS MPOTEKAHUS peaKIuii HOHHOTO OOMeHa.
Paznu4aroT pacTBOpPHI, CoAepKAITUE PA3TUIHBIC HOHBI. 3aTMCHIBAIOT
1 Henens Peakuuu nonHoro ooMeHa u Ypox uzydeHus <
9 . | YPaBHEHHS peaKIuii KaueCTBEHHOTO OIPECIICHUsI HOHOB.
OKTSIOps YCIIOBHS UX MPOTEKAHUS HOBBIX 3HAHUI
[TepeuncnsaroT ycaoBus, IPU KOTOPHIX PEAKIIUU HOHHOTO 0OMEeHa
UIyT 10 KOHIIA
aloT oMpezeseHNe MOHATHIO TuApoin3. HazpBaloT MHAUKATOPHI U
10 1 nenens I'maponus conent YPOK U3yUCHHS fllx 0K aci HB A3JIMYHBIX C ez[axm;'[o bopmyie Bemecéa P
OKTSOpS HOBBIX 3HAHUI Packy’s p p ’ pMY
OTIPENEIIAIOT XapaKTep Cpeabl
IIpakTuyeckas padora Ne 2.
Pemenue skcriepuMeHTaTbHBIX Vo
3aza4 1mo teme: «CBoHcTBa P
. . KOMIUIEKCHOTO | [TOBTOPSIIOT TeXHUKY O€30TaCHOCTH MPU MPOBEACHUU MPAKTUYECKUX
2 Hejensd | KHCJIOT, OCHOBAaHHMM U COJIEH Kak .
11 NpUMEHEHUs | U Jab0paTOpHBIX paboT. BBHIMOMHAIOT XUMUYECKHI SKCIEPUMEHT 110
OKTSIOps AIIEKTPOJIUTOBY € .
. 3HAHUHN U pacro3HaBaHUIO HEOPraHUYECKUX BEIIECTB U MOJIYUYECHUIO
UCnob308aHUEM UUPDPOBOI S—
Jnabopamopuu 6 pamkax
npoexkma «Touka pocmay
O060061manmui ypok mo TeMam: Ypok
12 2 Hepens «Knaccuukanus XuMHUIECKUX 0000menus u | [ToBTopstoT Knaccudukanmo XuMUIECKUX peakuuii. Pemaror
OKTSIOps peakuuin, «XuMUYECKUe CHUCTEMATH3AIMK | 337]a4: C UCTIOJIH30BAHUEM MOHATHS H30BITOK M HEOCTATOK
peakuu B BOJHBIX pACTBOPax» 3HaAHUH
YPpox KOHTpOJIA, .
3 Hexens KonTtponsnas padora Ne 1 mo OLIEHKH H TecTtoBas KOHTpOJIbHAsI pab0Ta B HECKOJIBKUX BapHaHTaX U3 3aaHUN
13 OKTSI6DS1 teme: «Knaccudukarus KODDEKILI pa3HOTro BU/A, COOTBETCTBYIOLIUX TPEOOBAHUSIM K YPOBHIO
p XUMUYECKUX PEAKIINII», 3I1){ I; H;ﬁ MOJATOTOBKH BBIMTYCKHUKOB. 3aJJaHUSI CO CBOOOTHBIMU KPATKUMU U
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«INEKTPOTUTHIECKAS
JUCCOLIAALIUS.

pa3BepHYTHIMM OTBETaMU. 3aJaHUs HA COOTBETCTBHE. 3a/laHus Ha
YCTaHOBJICHHE B3aWMOCBSI3H. 3all0JHEHNE CPAaBHUTEIBHBIX TAOJIHII.
3aaHus Ha HAXO0KJIEHUE OIIMOOK B IPUBEIEHHOM TEKCTE.
3aaHus: 3aKOHYUTH (JONOJHUTH) MIPEII0KEHUE.

Pemenue npocreimux 3agay Ha U30BITOK U HEJAOCTATOK PEAr€HTOB.

I'JIABA 3. I'ajiorensl (5 yacoB)

JlatoT XapaKTepUCTHKY MOJIOKEHHSI AIEMEHTa B TaOJINIIE SIIEMEHTOB.
3 Henend Ypok usydeHus
14 XapakTepucTrKa rajloreHoB 1 .. | IToka3piBatoT cTpoeHue aToMa sneMeHTa. CpaBHMBAIOT BEILIECTBA IO
OKTSOps HOBBIX 3HAHUH .
CBOMCTBaM
XapakTepu3yloT B3aUMOJICHCTBUE XJIOPA C MPOCTHIMU BELIECTBAMHU.
XapakTepu3yloT B3aUMOJIEHCTBUE CO CIIOKHBIMU BEIIECTBAMU.
15 4 nepens X0 1 VYpok nzyuenus | OOBACHSIIOT OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE CBOMCTBA BEILIECTBA.
OKTSIOps p HOBBIX 3HaHUH | COCTaBIISIIOT OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH METOA0OM
aeKTpoHHOTO OanaHca. [lepeuncnsaroT o6nacTi MpUMEHEHUS
BElIECTBA
XapakTepusyroT GOpMyIy, BUJ CBA3HU, TUI PEIIETKH, arperaTHOE
4 nenens XJI0pOBOJOPO/I: TIOTYYEHUE U Ypok u3ydeHus p PH3YIOT opMyITy, B ’ p » 4P
16 9 1 . | COCTOSIHHE, CTETIEHb OKHUCIICHUS JIEMEHTOB. AHATM3UPYIOT CITOCOOBI
OKTSIOps CBOMCTBA HOBBIX 3HaHUI
MOJIy4eHUS B J1a0OPAaTOPUU U IPOMBIILITIEHHOCTH
OOBACHSIOT MOJydeHNE BEIIECTBA B JIAOOPATOPHH U
MPOMBINUIEHHOCTH. CpaBHUBAIOT XJIOPOBOJAOPO]I U COJISHYIO
KHUCJIOTY. XapaKTepU3YyIOT B3aUMOJICHCTBHUE C IIPOCTBIMU
2 Henens N VYpoxk nzyuenus Y. Aap pH3y A o p
17 Consnast kuciora u €€ conu 1 . | BellecTBaMU. XapaKTepU3YIOT B3aUMOJCHCTBUE CO CIOKHBIMU
HOSIOps HOBBIX 3HaHUI
BeIllECTBAMU. XapaAKTEPHU3YIOT C TOUYKH 3PEHHS OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIX IporieccoB. [lepeuncnstor obnactu
MIPUMEHEHHUSI COJISTHOM KUCJIOTHI U €€ coJIei
IIpakTHyeckas padora Ne 3. Yook
[Tosyuenue ConsHOM KUCIOTHI U p
i . KOMILJIEKCHOTO
2 "enens U3y4eHue e€ CBOICTB ¢ .
18 . 1 npuMeHeHns | OnpenensroT cBONMCTBA KUCIOT
HOSI0p UCNOb306aHUEM UUPPOB6OITL .
3HaHWUU U
aabopamopuu 6 pamkax .
YMEHHU
npoexkma «Touka pocmay

I'JIABA 4. Kucaopon u cepa (8 yacoB)
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JlatoT XapakTepUCTUKY JIEMEHTY IO MOJIOKEHUIO B TAOIHILIE.
CpaBHHMBAIOT OKUCIUTENBHBIE CIIOCOOHOCTH KUCIIOPOIa U CEPHI.

19 3 Henend XapakTepucTHKa KHCI0poaa U VYpok u3ydeHus | AHaTU3UPYIOT CTENEHb OKUCICHUS; BAICHTHOCTH KHCIIOPO/Ia U CEPHI.
HOSIOPS cepsl HOBBIX 3HaHUHM | OOBACHAIOT MNOHATHE AJUIOTPOIIMH HA IPUMEPE KUCIOPOJa.
CoCTaBISIOT YpaBHCHHS XUMHYECKUAX PEAKITUH, TOATBEPIKIAIOIINE
MOJIyYEHUE KUCIOPOJa U 030Ha
JlaroT XapakTepUCTUKY IEMEHTY MO MOJIOKEHHIO B TaOJIHIIE.
3 "Henens . VYpoxk uzydenust | OOBSCHAIOT MOHITHE AJUIOTPOTINU HA TipuMepe cepbl. COCTaBIISIIOT
20 CBolicTBa ¥ PUMEHEHHE CEPBI . . .
HOSIOps HOBBIX 3HAHUM | ypaBHEHUS XUMHUYECKUX PEAKITUH, TIOATBEPIKIAFOIINE CBOHCTBA
cepsl. [lepeuncrstor 00acTi MPUMEHEHHUS CEPhI U €€ COSTMHCHUN
JlatoT XapakTepuCTUKY BEIIECTBY: CEPOBOIOPOJ, AaHATU3UPYIOT €r0
4 Henens YPOK H3y4eHHs | BOCCTAHOBHUTEIILHBIC CBOMCTBA. XapaKTEPU3YIOT COJIU CYIb(UIIBI, UX
21 Ceposojiopo. Cyibhuast p YACHH . PAKTCPH3YIO LU,
HOSIOps HOBBIX 3HaHUM | cBo¥icTBa. COCTABIISIOT YPaBHECHUS PEAKITUH TTOTYICHHSI BEIICCTB.
Pemrator 3a1aun Ha onpeiesieHne GOPMYIIBI
JlaroT XapaKTepHUCTUKY BEIECTBY: CEPHUCTHIN T'a3, aHATU3UPYIOT €Tro
OKHCITHTEILHBIC U BOCCTAHOBUTEIIbHBIC CBOMCTBA. COCTaBISAIOT
4 nepens Oxkcun ceps (I1V). Cepuucras VYpox uzydenus . N .
22 . | CTpYKTypHBIE (POPMYJIIBI CEPHUCTOM KUCIOTHI U €€ COJICH.
HOSIOps KHCIIOTa HOBBIX 3HAHUM . .
CocTaBisIoT ypaBHEHHsI peaklnid, XapaKTepU3YIOII1e CBONCTBA
BemecTB. Pemaror 3a1auu ¢ TepMOXUMUYECKAM 3P PerTom
JlaroT XapakTepUCTUKY BEUIECTBY: CEPHBIN Ta3. AHATU3UPYIOT €0
OKHUCJIMTETIbHbIE CBOMCTBA. XapaKTepU3yIOT OOII1e CBONCTBA CEPHOM
1 nenens Oxkcun cepsl (VI). Cepnas VYpoxk nzyuenus P PH3YIOT 0bII . p
23 . . | KUCIIOTBL. 3alMCHIBAIOT YPaBHEHUS peaKlUii B3aUMOCHCTBUS
nexaops KHCIIOTa U €€ COJu HOBBIX 3HAHUM
pacTBOpa KUCJIOTHI C METaJUIAMU, OCHOBHBIMH OKCHUJIAMHU,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHSIMU
Ypok
IIpakTHyeckasi padora Ne 4. p
KOMILJIEKCHOTO N
o4 1 Henens Pemenne skcriepuMeHTaTbHBIX DHMOHOHI BBINONHSAIOT XUMHYECKU IKCIEPUMEHT 10 PACIO3HABAHUIO
nexaops 3anau o Teme: «Kucnopon u p o HEOPraHMYECKUX BEIIECTB U MOJIYYCHUIO
3HaHUH U
cepa» .
YMEHH
Ypok
2 Hegens | OOoOmaromuil ypok Mo TeMam: 000011eHus 1 .
25 PemmaroT nmpocreiiimx 3aqa4 Ha H30BITOK U HEIOCTATOK PEareHTOB
nekabpst | «[amorens», «Kuciaoposa u cepa» CUCTeMaTH3aIuu
3HAHUU
26 2 nepnens KonTtponsHas padora Ne 2 o Ypok koHTpos, | TecToBast KOHTpOJbHAs pab0Ta B HECKOJIBKUX BapUaHTaX U3 3a/laHUM
nexaops teme: «Kucmopona u cepa» OIICHKU U pa3HOTO BUA, COOTBETCTBYIOIIUX TPEOOBAHUAM K YPOBHIO
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KOppEKLUHU
3HAHUH

MOJITOTOBKH BBIITYCKHUKOB. 3a/IaHUsI CO CBOOOTHBIMU KPATKUMU U
pa3BepHYTHIMH OTBETAMU. 3aJJaHVsI HA COOTBETCTBHE.

3ajaHus Ha YCTAaHOBJICHUE B3aUMOCBS3U. 3aM0JIHEHHE
CPaBHHUTEIHHBIX TAOJIHII.

3aiaHus: 3aKOHYUTH (AOMOJHUTH) MPEAJIOKEHUE.

T'JIABA 5. A3zort u docdop (10 gacos)

JlatoT XapakTepuCTUKY 3JIEMEHTOB I10 MOJI0XKEHHUIO B TaOIHIIE.
XapakTepusyroT a30T KaK JIEMEHT U KaK BEIIECTBO. AHAIU3UPYIOT
XapakTepucTuka a3oTa u Ha OCHOBE TEOPUHU CTPOCHHS aTOMOB CXOJICTBO M OTJIMYHE a30Ta
3 Henend Ypok usydeHus
27 fleKabps ¢bochopa. Pusnueckue u 1 HOBBIX HAHMH dochopa. OOBICHSIOT 3JEKTPOHHOE CTPOCHHUE MOJIEKYJIbI a30Ta.
XHMUYECKHE CBOMCTBA a30Ta CoCTaBISIOT ypaBHEHHS PEAKIINH, XapaKTePU3YIOIIHE CBOWCTBA
a3zoTa. OnpenessifoT BIUSHAS TEMIIEPATyphI U JIaBICHHUS Ha
CMEIIeHHE PaBHOBECHS
OOBACHAIOT 00pa30BaHUs JOHOPHO- AKIIENTOPHOMN CBSI3H.
CocTaBistoT ypaBHEHMsI peakinil, Jie)aliue B OCHOBE TOJyYECHHUS
28 3 Henmens AMMUAK 1 Ypok n3ydyeHus | ammmuaka. XapakTepu3yroT potib yeinoBwii (P, t, karanu3aTopa) B
nexaopst HOBBIX 3HAHMM | MPOMBIIUICHHOM CHHTE3¢ aMMHuaKa. /I0Ka3pIBalOT CBOMCTBa aMMHUaKa,
3allMCBIBATh YPABHEHMSI B MOJIEKYJISIPHOM, HOHHOM U OKUCJIUTEJIBHO-
BOCCTAHOBUTEJILHOM BUJIE
IIpakTuyeckas padora Ne 5. Vpox
[TosyyeHne aMMuaka 1 U3ydeHue
. KOMILUIEKCHOTO
3 Hemens | ero CBOICTB ¢ ucnonv3oeanuem .
29 . 1 IPUMEHCHH | BBINOIHAIOT XMMHUYECKUH SKCIIEPUMEHT 10 MOTy4EHHIO BELECTB
nexaopst yugposou nabopamopuu 6 o
3HaHUH n
pamkax npoekma «Touka .
yMEHUM
pocmay
Jarot onpenenenue coneit aMmmMoHust. COCTaBIISAIOT ypaBHEHUS
30 4 Henens Coln aMMOHIS 1 VYpok usydeHus | peakuui, B pe3yiabTaTe KOTOPbIX 00pa3yroTCsl COJIM AMMOHMSL.
nexaops HOBBIX 3HaHUK | [lepeyncisAOT 00JaCTH NPUMEHEHHUS CoJlel aMMOHHUS. 3alIUCBIBAIOT
Ka4eCTBEHHYIO PEAaKIMIO HA HOH AMMOHHS
3anuchIBalOT CTPYKTYPHYIO (POPMYITy Q30THOM KUCIOTHI.
4 Henens Ypoxk usydenus | OnpenesnstoT BaJICHTHOCTb U CTENEeHb OKUCIIEeHUs a30Ta. COCTaBISAIOT
31 A3OTHas KuciIoTa 1 . .
nexaops HOBBIX 3HAHUM | YpaBHEHHs MOJIyYEHHs a30THON KUCIIOTHI U3 aMMHaKa.
XapakTepusyroT o0IIre CBOMCTBA a30THOM KUCIIOTHI
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4 Henens . Ypok n3ydenus | XapakTepusyroT 0coOble CBOWCTBA Q30THON KUCJIOThI. AHAIU3UPYIOT
32 Conu a30THOM KHCTIOTHI 1 .

nexaops HOBBIX 3HAHUH | COCTaB HUTPATOB
XapakTepusyroT MOJI0KECHHE dIeMeHTa B Tabuie. HazpiBaror
ajutoTpornnbie Mmoaudukanuu pocdopa, ux ornuuns. CoCTaBISIIOT

2 Hepens VYpox uzydenus p ! v(b i gocopa, .

33 dochop 1 . | YypaBHEHHE peakIuii, XapakTepu3yromniue cpoiicta (ocopa.

STHBaPS HOBBIX 3HAHUH
OnuceiBatoT o6sactu npumenenus pochopa. AHATUZUPYIOT
criocoObI nosryuenus gocdopa
XapaktepusyroT okcug pocdopa V, Kak KUCIOTHBIH.

Oxen hocdopa (V) Knaccudumupyror u HazsiBaTh coJii 0pTO(HOCHOPHOM KUCITOTHI.

2 "Henens i Ypok n3ydenusa | CocTaBlsIIOT MOJIEKYIISIPHBIE, HOHHbBIE, OKUCIUTEIbHO-

34 OprtodocdopHas KUCIOTa U e 1 . .

STHBaPS o HOBBIX 3HAHMM | BOCCTAHOBUTEIIbHBIC YPABHCHHUS, XapaKTEPU3YIOIIHE CBONCTBA
dbochopHOl kuCIOTHL. [lepedncstor 06aacTu MpUMEHEHU S
dbochopHBIX ynoOpeHuit

Ypok
35 3 Henmens OO6o0maronuii ypok 1o Teme: 1 0000meHus 1 | Pemenne mpocTeimux 3a1a4 Ha H30BITOK U HEAOCTATOK PEAreHTOB C
STHBapPSI «A30T u hochop» cHUCTEMAaTH3AIMK | y9acTHeM a3oTa u docdopa
3HAHUI
TectoBas KOHTpOsIbHAsI pab0Ta B HECKOJIBKUX BapHaHTaxX U3 3aJaHUN
a3HOTO BHUJA, COOTBETCTB UX TpeOOBAHUSIM K YPOBHIO
Ypok KOHTpoOJIS, p 74, YIOILHMX TP yp
MOJATOTOBKU BBIITYCKHUKOB. 3a/1aHUsl CO CBOOOTHBIMU KPATKUMU U
3 "Henens Kontponsnas padora Ne 3 mo OILIEHKHU U
36 1 pa3BepHYTHIMHU OTBETaMU. 3aJaHUs HA COOTBETCTBHE. 3a/laHus Ha
STHBapS Teme: «A30T u dpochop» KOPPEKLHH
SHAMH YCTaHOBJICHHE B3aUMOCBSI3U. 3aM0JHEHNE CPAaBHUTEIbHBIX TAOJIHII.
3aaHus Ha HAXOKJIeHUE OMIMOOK B IPUBEICHHOM TEKCTE. 3aJaHMUsI:
3aKOHYUTH (JIOTIOJIHUTD) NPEUI0KECHHE.
I'JIABA 6. Yraepoa u kpemHuuii (9 uacoB)
JaroT o011yto XxapakTepUCTUKY 3JIeMeHTOB [V rpynmsl riiaBHOM
MOATPYIIIBI, UCXOMS U3 MOJIOKEHUS B TAOIHIIE U CTPOCHHS AaTOMOB.
4 nepens XapakTepucTuka yriepoaa u Ypok u3yueHus ACPYITIEL, ! Il P
37 1 .. | JlaroT xapakTepuCTUKY YIJIepo1y Kak 3JIEMEHTY U BEILIECTBY.

STHBapS KpeMHUs. AJUIOTpOmus yriepoaa HOBBIX 3HAHUH
CpaBHUBAIOT AJUIOTPOIHBIE MOIUPUKALIMN YTIIEPO/Ia IO CTPOSHHUIO U
cBoiictBam. [lepeuncisiroT Gopmel yriiepoia B Ipupoie
CocTaBisIoT ypaBHEHHsI peakluid, XapaKkTepu3yIollue CBOMCTBa

38 4 menens | XuMHUYeCKHUe CBOICTBA yriepoa. 1 YPok u3ydeHus | yriepoja Kak OKHCIUTENs U Kak BoccTaHOBUTENs. [lepeuncsiror

STHBapS Ancopbuus HOBBIX 3HAaHUM | objacTu MpUMeHeHHUs yriepoa. J[atT onpeaeneHue MOHATHIO

aacopouuu
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XapakTepu3yroT C IEKTPOHHON TOUKH 3pEHHS IpoLiecc 00pa3oBaHus
MoJekyn okcuna yraeposa |l. CpaBHuBaroT nporuecc nosrydeHust

1 Henens . VYpoxk uzydenus | okcuna yriaepoja |l B jaboparopuut 1 mpOMBILIIIECHHOCTH.
39 ! Oxcup yrnepona |l - yrapasrii ra3 P YHCHID 18 YIIEpoa patop p
beBpas HOBBIX 3HaHUK | [lepeuucistor ycnoBus, MpyU KOTOPHIX MOXKHO TOJYYUTh OKCH/I
yraepoaa 1. CocTaBisitoT ypaBHEHUS peaKIHil, XapaKTEpU3yIOL1e
XUMUYECKHE CBOMCTBA okcua yriaeposa .
40 1 nenens Oxkcun yraepona 1V - Vpox uzydenusi | CoCTaBISIIOT ypaBHEHHS peakiuii oOpazoBanus okcuaa yriepoaa IV
(deBpans YTJIEKUCIIBIN Ta3. HOBBIX 3HAaHUHM | B IPUPOJIE, OBITY, B JTAOOPATOPHU U MPOMBIIIJIEHHOCTH
.. 3anuchIBaIOT CTPYKTYPH OpPMYILy YTOJbHOU KUCHOTHI. [IpoBOAST
2 Hepens YronpHasg KUCIOTa U €€ COJH. Ypok u3ydeHus PYKTYPHYIO popmyxty yr POBOA
41 . | KauecTBEHHYIO peakuuio Ha KapooHarsl. COCTaBISAIOT ypaBHEHHS
tdeBpans | KpyroBopot yriepoaa B mpupoe HOBBIX 3HAHUU .
peakmuii o cxeme. Pemaror 3a1a4u Ha MaCCOBYIO KOHIIEHTPAIHIO
IIpakTuyeckas padora Ne 6. BBITTOMHAIOT XUMUYECKNAN SKCIIEPUMEHT 10 PACIIO3HABAHUIO
«[Tonydyenue okcuna yriepoja Ypok HEOPraHUYECKHUX BEIECTB; IOKA3bIBAIOT OTIBITHBIM ITyTEM COCTaB
2 Henens (IV) u uzydeHnne ero CBOMCTB. KOMIUIEKCHOTO | M3YYEHHBIX BEIIECTB, TPOBOMAT PEAKIIMH MEK/Ty BEIIECTBAMU B
42 (beppans PacnioznaBanue kapOOHATOBY ¢ IIPUMEHEHHs | pacTBOPE, MOJTyYalOT HOBBIC BEIIECTBA U3 UMEIONUXCSI PEAKTUBOB,
ucnonv3osanuem yugposoi 3HaHUM U 3aMUCHIBAIOT YPABHEHHS PEAKIIUN B MOJIEKYJIIPHOM, HOHHOM U
Jaabopamopuu 6 pamkax YMEHHH OKHUCJIMTEIHbHO-BOCCTAHOBUTEIHHOM BUJIE, IPOBOAAT HAOIIOACHMUS,
npoexkma «Touka pocmay JIEJIal0T BBIBOJIbI
43 3 Henenst Kpemuuii u ero coeguHeHus. Vpok u3ydenust | JlaroT xapaKTepUCTUKY KPEMHHIO KaK 3JIEMEHTY U BEIIECTRY.
dheBpans Oxcun kpemuus (1V). HOBBIX 3HaHUN | XapaKTEPU3YIOT OKCHUJI KPEMHHUS, €0 MOJy4eHUE, IPUMEHEHUE
N CpaBHUBAIOT KaUeCTBEHHBIEC PEAKIIMN Ha KapOOHAT — MOH U CUIIUKAT
3 uenens | KpemHueBas KUCIOTa U €€ COJIH. VYpoxk nzyuenus
44 . | —uoH. [lepeuncnsror 061acTH NPUMEHEHUS MPOU3BOIHBIX KPEMHHUSL.
(beBpans Crexko. Llement HOBBIX 3HAHUM
OnpenensitoT XapakTep cpesibl KapOOHATOB U CHJIMKATOB
TecTtoBas KOHTpOJIbHASI padOTa B HECKOJIbKMX BapUaHTaX U3 3aJaHUN
pa3HOro BU/A, COOTBETCTBYIOUIUX TPEOOBAHUSAM K YPOBHIO
MOJATOTOBKU BBIITYCKHUKOB. 3a/1aHUsl CO CBOOOTHBIMU KPATKUMU U
YPOK KOHTPOJIA,
pa3BepHYTHIMHU OTBETaMU. 3aJaHUS HA COOTBETCTBHE. 3a/laHuUs Ha
4 nenens Kontponbnas padora Ne 4 o OILIEHKHU U
45 " YCTaHOBJICHHE B3aUMOCBS3HU. 3aM0JIHEHUE CPABHUTEIBHBIX TaOIHII.
(beBpaib Teme: «YTIepo U KpeMHUI KOPPEKIHH
SHAH 3aaHus Ha HAXOXKJIEHUE OMIMOOK B IPUBEICHHOM TEKCTE. 3aJaHMUs:

3aKOHYUTH (,ZLOHOJ'IHI/ITL) MMpEAJIOKCHHUC. Penienue HpOCTefIIHPIX 3aga4
Ha BBIXOJ ITPOAYKTAa p€aKuu U MaCCOBYHO NOJIKO HpHMeCCﬁ B
BCIICCTBC

T'JIABA 7. Metansi (13 yacoB)
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Jarot o011y10 XapakTEepUCTUKY METAILIOB 10 noJioxkeHuto B [1C u

4 nenens YPOK U3y4€HHUS | CTPOCHHIO aTOMa. XapaKTEPU3YIOT METATMYECKYIO CBS3b.
46 XapakTepucTuka METAJLJIOB P YHCHI P p PH3YIO Y
beBpais HOBBIX 3HaHUHK | [TpuBoauTh mpumMepbl. CPaBHUBAIOT METAILTHICCKHE
KPUCTAJUTMYECKHUE PEUIETKH C IPYTUMU
Haxoxnenue meramios B
1 nenens Vpox uzydenus | [lepeuncnsror opmbl HAXOXKIEHUS METAJUIOB B IPUPO/IE, METO,IBI
47 MIpHUPOJIe U OOIIHE CIIOCOOBI UX .
MapT HOBBIX 3HAaHUH | MepeBeIeHUs] B CBOOOHOE COCTOSIHUE
MOJTY4CHHS
AHanu3upyroT pusnveckue cBoiicTBa MeTaioB. J{okasbiBaloT
XUMHYECKUE CBONCTBA METAILIOB. XUMUYECKHE CBOMCTBA METAJJIOB, CPABHUBATH C HEMETAJIAMHU.
1 Henens . Ypox uzydeHus
48 MaDT DNEeKTPOXUMHUYECKUN PSiJT HOBLIX SHAHMA CpaBHHUBAIOT B PsIIy XUMUYECKYIO aKTHBHOCTh METAJJIOB.
p HaIpsHDKEHUH METaJIOB CoCTaBISIOT YpaBHEHHUS PEAKIIUM, YKA3bIBATh YCIOBUS TPOTEKAHUS
MEXy METa/JIaMH U IPYTUMU BEIIECTB.
OOBsCHAIOT npoliecc 00pa30BaHus CIUIaBa. XapaKTEPU3YIOT
49 2 Henens CLIaBb VYpoxk u3ydeHus | CBOMCTBa CIUIaBOB. PemaroT 3a/1auu 1Mo OnpesesieHuI0 COCTaBa CMECH.
MapT HOBBIX 3HaHWKM | PemraroT 3amadyu o onpeaeeHruio COCTaBa CMECH, KOMITOHEHTHI
KOTOPOU BEIOOPOYHO B3aMMOJICHCTBYIOT C YKa3aHHBIMHU peareHTaMu
JlaroT XapakTepUCTUKY IIETOYHOIO METAJIIA IO MOJIOKEHUIO B
tabnune. CpaBHUBAIOT IIEJIOYHBIE METAJLIBI [0 CTPOCHHUIO U
cBoiictBam. Ha3biBaroT hopMbl HAXOKICHHUS IIETOUYHBIX METAJIIIOB B
2 Hepens Ypok n3ydeHus | npupoje. [lepednciasioT MeCTOPOKACHHS. XapaKTePU3YIOT POJIb
50 ! [IlemouHbIC METAILITBI P YHCHI PHpOZ p PO p PH3YIOT
MapT HOBBIX 3HAHUM | IIEJIOYHBIX METAJUIOB B OpraHU3Me KUBOTHBIX U PACTEHUH.
CocCTaBIISIIOT YpaBHEHHUSI PEAKIUI MOJYyYEHHUS IETOYHBIX METAIIJIOB.
CoCTaBIISIIOT YpaBHEHHUS PEAKLNM, XapaKTePU3yIOIINE XUMUUECKHE
CBOMCTBA HNIEJIOYHBIX METAJIOB
JlaroT XxapakTepUCTUKY 1IETOYHO3EMEIBHOIO METAILIA 10
51 3 "Hepnenst Marnuii. [llenouyno3eMenbHbIE Ypox u3ydeHus | mojokeHuro B Tabnuiie. Ha3pIBaroT opMBl HAXOKICHUS
MapT MeTaJuIbl HOBBIX 3HAaHUI | LIEJIOYHO3EMEJIbHBIX METAJIOB B Ipupojie. COCTaBIAIOT ypaBHEHUS
peakLnii, XapaKTEPU3YIOIIMX CBOMCTBA KaJIbIUs U €r0 COCTUHEHU.
52 3 Henens Baxueiimne coequHeHus Vpox uzydenus | [laror onpeneneHue MOHATUIO KECTKOCTh BOAbL. COCTaBISAIOT
MapT KanbLus. JKECTKOCTh BOABI HOBBIX 3HaHUI | ypaBHEHUS. AHAJTU3UPYIOT BPE/ U MOJIb3Y )KECTKOU BOJIbI
AHanu3MpyOT U3MEHEHHUE CBOMCTB METAJIJIOB B IEPUO/IE.
XapaktepusyroT noJioxxenue anmomuHus B [ICXD. OnuceiBaoT
4 nepens . VYpox uzydenus .
53 ATIOMUHHI . | MOIy4YeHue amroMUHUS U3 colieit 1 O0KCUTOB. COCTaBISIOT
MapT HOBBIX 3HaHUI

ypaBHEHMS PEeaKLUH, XapaKTePU3YIOIKUX CBOICTBA aTFOMUHMS KaK
BOCCTaHOBUTEJS
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1 menena

Baxkneiinme coeuHeHNs

Ypox uzydenus

o4 .| Ilepeuncnsior BaxkHeHINE NPUPOIHBIE COCIUHEHNS ATFOMUHUS
anpesb AIIOMUHMUSL. HOBBIX 3HAHUM
XapakrepusyroT nojoxenue xenesza B [ICXD. Ilepeuuncinsior popmbl
HaXO0X/1eHus xkene3a B npupoae. CoCTaBiIsSIIOT ypaBHEHUsI peakuil
1 Henens Ypok usydeHus A PHPOA P beaidl
55 XKeneso . | MOJy4eHHUs Keje3a U3 ero OKCUJIOB. 3allUChIBAIOT YPAaBHEHUS
anpesb HOBBIX 3HAHUM . .
peakuuii B3auMOJEMCTBYSI kee3a ¢ IPOCTBIMU U CIOXKHBIMU
BELIECTBAMU C TOUKH 3PEHUS] OKUCIIEHHS] — BOCCTAHOBJICHMUSI
OOBACHAIOT, KaK U3MEHSIOTCS CBOICTBA COEAMHEHUH Kele3a ¢
YBEJIMYEHUEM CTeNeHU OKKcieHus. COCTaBISAIOT ypaBHEHUS peaklui
2 "Henens Ypok usydenus -
56 Coenunenus xemne3a .. | momyuenus conei xxenesa I, [I1. OnpenenstoT npu nmomMoru
anpesnb HOBBIX 3HAHUI .
KayecTBEHHBbIX peakiuii comu xenesa ll, 11, 3anuceiBaioT ypaBHeHus
peaKuuii o cxeme
BBITTOTHATE XUMUYECKUH SKCIIEPUMEHT IO PACIIO3HABAHUIO
Ypok HEOPraHMYECKUX BEIECTB; JOKAa3bIBAIOT OMBITHHIM ITyTEM COCTaB
IIpakTHyeckas padora Ne 7.
KOMIIJIEKCHOTO | M3YYEHHBIX BEILECTB, MPOBOJAT PEAKIIMH MEXIY BEIIECTBAMHU B
2 "Henens Pemenne skcriepuMeHTaTbHBIX
S7 IPUMEHEHHS | PacTBOPE, MOJIy4alOT HOBBIE BEILIECTBA U3 UMEIOIIUXCS] pEaKTUBOB,
anpesnb 3ajad 1o Teme: «MeTajuibl ¥ ux . N
COCTHHEHIS 3HAaHUU U 3allMCBIBAIOT YPABHEHUS PEaKil B MOJIEKYISIPHOM, HOHHOM U
YMEHHU OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM BHJIE, TPOBOJAT HAOIIOACHUS,
JIEJIA0T BBIBOJIBI
TecroBast KOHTpOJIbHAs pab0OTa B HECKOJIBKMX BapHaHTaX U3 3aaHui
pPa3sHOro BUJAA, COOTBETCTBYIOIIUX TPEOOBAHUSIM K YPOBHIO
Vpok koHTpos. | HOATOTOBKH BBITYCKHHKOB. 3agaHus co cBOOOIHBIMU KPATKUMU U
P PO, pa3sBepHYThIMU OTBETAMU. 3a/laHKsI HA COOTBETCTBUE. 3a7jaHUs Ha
3 "Henens Kontponbnas padorta Ne 5 o OLIEHKHU U
58 YCTaHOBJIEHHE B3aMMOCBSI3H. 3all0JIHEHHE CPABHUTEIbHBIX TAOIHIL.
anpesnb Teme: «MeTajib» KOPPEKLIH
SHAL 3aaHus Ha HaX0X/I€HUE OINOOK B IPUBEAEHHOM TeKCTe. 3aaHus:
3aKOHYUTH (JOMOJHUTH) MpelokeHue. Pemenne npocreimmx 3axau
Ha OIIpeJIeIeHUe COCTaBa CMECH, KOMIIOHEHThI KOTOPOH BBIOOPOYHO
B3aMMOJICHCTBYIOT C YKa3aHHBIMHU peareHTaMu
I'JIABA 8. IlepBoHaua/ibHbIe MPeICTABIEHHS 00 OpraHmvyeckux BemecTBax (9 yacos)
JlaroT onpenesieHne MOHATHIO OpraHUYecKas XUMUs. AHAIU3UPYIOT
OTJINYMSI MEKLy OPTaHUYECKUMH U HEOPTaHUYECKUMU BELIECTBAMH.
3 Henend Ypok usydeHus .
59 Oprannyeckast XUMHs .. | [lepeuncasirtor 0COGEHHOCTH CTPOEHUS U CBOMCTB OPr-KUX BEILECTB.
anpenb HOBBIX 3HAHHUH

Ha3biBaroT ocHOBHBIE Nos10keHUs Teopuu A.M. bytneposa.
OOBSACHSIOT IPUUMHBI MHOT000pa3yst OPraHMueCKUX BEIIEeCTB
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60

4 uenensa
anpeb

[Ipenenbubie (HACKHIIICHHBIE)
YTII€BOIOPO/IBI

Ypox uzydenus
HOBBIX 3HAHUM

Ha3biBaroT mpuMepsl TOMOJIOTOB IPEAENIbHBIX YIIIEBOI0OPOIOB.
3anuchIBalOT NOJHBIE U COKPAILEHHBIE CTPYKTYPHBIE (POPMYIIBI
OpPraHNYECKUX BEUIeCTB. ATKaHOB. XapaKTepU3yIOT (GU3NUECKUE
cBolicTBa ankaHoB. COCTaBIIAIOT ypaBHEHUS PEAKIIMI rOpeHus U
3aMelleHus. YKa3bIBaloT 001aCTH IPUMEHEHUS IPEIeNIbHBIX
YIJIEBOJJOPOJIOB

61

4 genens
amnpeb

Henpenenbupie (HeHACHIIIEHHBIEC)
YTJI€BOA0POIbI

Ypox uzydeHus
HOBBIX 3HAHUM

HaspiBaroT nmpuMepsl HeMIpeIeIbHBIX YTIIEBOAOPOIOB. 3aNMCHIBAIOT
MOJIHBIE U COKpPALIEHHbIE CTPYKTYPHbIE (POPMYJIbI OPraHUYECKUX
BEIIECTB. AJIKEHOB. XapaKTepU3yIOT (PU3UUYECKHE CBOMCTBA aJIKEHOB.
CocTaBistoT ypaBHEHMsI peakluii TOPEHHsI U IPUCOEINHEHUS.
3annceIBar0T YPaBHCHUS IOJITUMCPU3AIUH.
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1 Henens
Mai

[Tomumepsl

Ypox uzydeHus
HOBBIX 3HAHUMN

Jarot omnpezenieHne MOHATUIO oauMep. J{aroT kpaTkyro
XapaKTEPUCTUKY moJiuMepaM. [lepedancnsroT o0nacTa mpuMEeHEHUS
MOJIMMEPOB HAa OCHOBAHUHU MX CBOMCTB. Mcnob3ytoT npruoOpeTéHHbIe
3HAHUA U yMeHI/ISI B HpaKTquCKOfI JCATCIIBHOCTHU U HOBC@HHCBHOﬁ
JKU3HU 7151 6€30T1acHO¥ pabOTHI ¢ BEMIECTBAMHU B OBITY
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1 Henensa
Man

[IpousBoHBIE YIIEBOIOPOIOB.
CnupTsl

Ypok u3ydeHus
HOBBIX 3HAHUN

JlatoT onpezeneHne MOHATHUIO MHOTOATOMHBI CUPTHI. 3aMChIBAIOT
MOJIHBIE U COKpAIEHHbIE CTPYKTYPHBbIE (DOPMYIIbI CIIUPTA.
CocTaBisIoT ypaBHEHMsI peaklUy JeTUpaTaluy ClIupTa, TOPEHHUS.
CocTaBisioT ypaBHEHHS PEaKIMKM KaueCTBEHHOTO OIpe/IeIeHHs Ha
MHOTOQTOMHBIE CIUPTHI. OOBICHIIOT PU3NOJIOTHYECKOE ACHCTBHE
CHUPTOB Ha opraHu3M. Ha3piBaroT 006JacTH MIPUMEHEHUSI CIIUPTA

64

2 Hemensa
main

Kap6onogsie kuciaotel. Cl0KHbIE
a¢upsl. XKupsl

VYpoxk nzyuenus
HOBBIX 3HAHUN

JlatoT onpezneneHne MOHATHIO KapOOHOBBIE KUCIIOTHI, CI0KHbBIE
3¢bupbl, MBLJIO, KHUP. 3aMUCHIBAIOT MOJIHBIEC U COKpAIllEHHbIE
CTPYKTYpHBIE (POpMYIbl KapOOHOBBIX KUCIOT. COCTaBISAIOT
YpaBHEHUS PEaKIUU B3aUMOJACUCTBUS KUCIOT C METaJlIaMU,
CIUpTaMU

65

2 "Henens
mai

Yrnesoasl

Ypox uzydeHnus
HOBBIX 3HAaHUH

JlaroT onpezeeHre NOHATHIO YIJIEBOIbI, IPUPOIHBIN MOIUMED.
CocCTaBisIOT ypaBHEHUs peakiuy (poTocuHTE3a. 3alHChIBAIOT
CTPYKTYpHBIE (hOPMYJIBI IIIOKO3bI B IMHEHHON (hopme,
MOJIEKYJIsIpHbIE (POPMYITBI Kpaxmaia U LeUTon03bl. OOBACHSIOT pojib
IJIIOKO3bI B TUTAHUU U YKPEIICHUH 310pOBbsl. CpaBHUBAIOT KPaxmas
U 11eJUTIOJI03Y MO0 CBOMCTBAaM M 00J1aCThI0 IPUMEHEHUS
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JlatoT onpeneneHue NOHATHIO MOHOMEDP, aMUHOKHUCIIOTA, TPUPOIHBIH

3 Henend Ypok usyuenus
66 N AMUHOKHUCIOTHI p YACHH? ouononumep. [lepeuncnsaror GyHKIUU TOPMOHOB U (PEPMEHTOB B
Mai HOBBIX 3HAHUM
OpraHusMme
67 3 Henens Bexu Ypok nzyuenus | OOBACHSIOT pOJib OEIKOB B MUTAHUU U )KU3HEAEATEIbHOCTU
Mai HOBBIX 3HaHWH | opraHu3ma. Ha3pIBaroT kauecTBEHHBIE PEAKIINU Ha OCIKH
Ypok
4 wenens 3auét no teme: IlepBoHavanbHbIe KOMILIEKCHOro | TecToBas 3aueTHas padoTa B HECKOJIbKMX BapHaHTaX U3 3a/laHUM
68 Mail MIpe/ICTaBICHUs 00 OpraHMYECKUX NPUMEHEHHS | Pa3HOTO BMJIA, COOTBETCTBYIOIIMX TPEOOBAHUAM K YPOBHIO
BEIIECTBAX 3HAaHUUN 1 MOATOTOBKH BBHIITYCKHUKOB
YMEHUHI
69-
70 Pe3epBHOe Bpemst
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BUIbI KOHTPOJIA 9 KJIIACC

Ne
ypoKa Hara Tema Buj xoHTpoOIs Oo0opynosanue
. C HCIIOJIb30BaHHEM
W3yuenne BIUSHUS yCIOBHA o
2 "enens . ¢ poBoi 1abopaTopuun
4 IPOBEJICHUS XUMUYECKOU [IpakTnueckas padora Ne 1
CeHTSIOps . B paMKax MPOEKTa
peaknuu Ha e€ CKOPOCTh
«Touka pocra»
. C HCIIOJIb30BaHHEM
2 Henens CBolicTBa KuCIOT, uudposoit 1aboparopun
11 OCHOBAHUH U COJIEHN KaK [IpakTuyeckas padora Ne 2 p patop
OKTSIOps B paMKax IIPOeKTa
AIIEKTPOJIUTOB
«Touka pocTa»
Knaccuduxanus
3 Henend XMUMHUYECKUX PeaKIuii»
13 A PeAKIHID, KonTtponsnas padora Ne 1
OKTSIOps «QNEeKTPOIUTHYECKAS
JICCOTHAIINS
. C HCIIOJIb30BaHHEM
[Tonyyenue cosstHOU o
2 Hepens N nudposoit maboparopun
18 KHUCJIOTHI ¥ U3yYCHHE €€ [TpakTuaeckas padora Ne 3
HOSIOps . B paMKax IIPOEKTa
CBOWCTB
«Touka pocta»
1 Henens
24 A «Kucnopon u cepa» [IpakTrueckas padota Ne 4
nexaops
2 vepnens
26 A Kucnopon u cepa Kontposbhas padoTa Ne 2
nexaopst
C UCMOJIb30BaHUEM
3 "Henens [Tonyyenue ammuaka u uuppoBoit 1abopaTopuu
29 A Y1 . [IpakTrueckas pabota Ne 5 bp patop
nexaops U3y4EHHUE ero CBOMCTB B paMKax MPOeKTa
«Touka pocta»
3 "Henens
36 i Aot u pochop Kontposprast padoTa Ne 3
SIHBapS
[Tomyuenue okcuaa C UCTOJIb30BAaHUEM
2 Henens nepona (IV) u usydyenue uppoBoii 1abopaTopuu
42 8 YHICPOL (V) yi [Ipaktrueckas padora Ne 6 wbp patop
(deBpasis | ero cBoiicTs. Pacro3naBanue B paMKax MPOeKTa
KapOOHATOB «Touka pocta»
4 nepens .
45 . VYrnepon v kpeMHUI KontponsHas padota Ne 4
dbeBpans
2 Henens
57 a Mertannel 1 ux coequnenust | IIpaktuueckas paborta Ne 7
amnpens
3 Henens
58 a Mertanisl KonTponbHas padota Ne 5
amnpens
[TepBoHauanbHBIE
4 nepens N
68 Mast npeacTaBiIeHus 00 3auér

OPraHNvYCCKUX BCHICCTBAX
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