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Iloacnumensnaa 3anucka

PaGouas mporpamma pononmHuTeNbHOr0 oOpa3oBanusi «llepBele marm B XUMHIO» -

«Touka pocraypazpaboraHa B COOTBETCTBHH:

- ¢ yueonpM tuianom MBOY COIIl Ne4 na 2023-2024 yueOHBIN TO;

- ¢ [lomoxxenmem o PaGoueil mnporpamMme y4eOHBIX TPEAMETOB, KypCy BHEYPOUHOMI
nestenproctd MBOY COIIl Ne4 r. 3apuncka (npuka3z ot 01.09.2016r. Ne 204/1);

- ¢ mpuMepHOil paboueii mporpammoii kypca II. M. becmanoB Peanuzanus oOpa3oBaTeinbHBIX
IporpaMM IO XUMHMM C HUCIOJIb30BaHHMEM OOOpYyIOBaHMs JeTcKoro TexHomapka «llIkonbHbIi
kBaHTOpuym» 7, 8 — 9 kmaccel. Metognueckoe nocodue. U3a. Ilpocsemenue, Mockpa, 2021;

- nporpammoii Bocriutanuss MBOY COII Ne 4r. 3apuncka.

Ha u3yuyenne xumuu B 7, 8, 9 kiacce orBonutcs mo 2 yaca B Hegento (2084), 140 vacos B
rog (o 704) — 7, 8 xmaccel, 68 u — 9 kimacc.

Heau u 3agaun

B/l «Xumus g nmo0o3HaTEeNbHBIX»HA 0aze 0011e00pa3oBaTeNbHBIX OpTraHU3aIHii
CO3aH C LeNbI0 OpraHu3alMu o0pa3oBaTeNbHOM  JedATeNbHOCTH B chepe obumero u
JOTIOTHUTENFHOTO 00pa3oBanus.OHa HaNpaBJIeHHA Ha CO3JIaHHE YCIOBHUH ISl pacIIMPEHUS
coZiep>KaHusl 0011ero oOpa3oBaHUs Ul PA3BUTHS y 00yUJaIOIIUXCS €CTECTBEHHO-HAYYHOH,
MaTeMaTH4ecKod,  WH(OPMALMOHHOW  TPAaMOTHOCTH,  (OPMHUPOBAHUS  KPUTHYECKOTO |
KpCaTHUBHOI'OMBIIIJICHU A, COBCPHICHCTBOBAHUA HAaBBIKOB eCTeCTBeHHO-Hay‘-IHOﬁ
HAIIpaBJICHHOCTHU, a TAKKC IMOBLIICHUS KAa4CCTBa O6paBOBaHI/IH.

3agayamu ABJISIIOTCA:

* peayH3anus OCHOBHBIX 00I1€00pa30BaTEIbHBIX IIPOrPaMM IO YYEOHBIM IIPEIMETaM €CTECTBEHHO-
HAy4YHOM HaIpaBJIEHHOCTH, B TOM YHCIIE B paMKaX BHEYPOUHOU JIESTEIbHOCTHOOYUAIOIINXCS;

* pa3paboTKa U pean3aIs pa3HOyPOBHEBBIX JIOMOTHATEIBHBIX 001E00pa30BaTEIbHBIX

IIPOrpaMM €CTECTBEHHO-HAYYHOW HAIpPABICHHOCTH, a TaKK€ MHBIX MPOrpaMM, B TOM UYHCIIE B
KaHUKYJSIPHBIA TIEPHOT;

* BOBJIEUCHHE OOYYAIOIUXCS U MEJarormieckux paOOTHUKOB B MPOEKTHYIO JEATEILHOCTD;

* OpraHu3anys BHEYUYECOHOW AEATENbHOCTH B KAaHUKYJISIPHBIA IMEpUOI, pa3paboTKa M peaan3amnus
COOTBETCTBYIOIIMX OOpa30BaTEeNbHBIX NPOTrpPaMM, B TOM YHCIE JJS Jarepeil, OpraHM30BaHHBIX
00pazoBaTeIbHBIMA OPTaHU3ALUSAMH, B KAHUKYJISPHBIA TIEpHOL;

* TNOBBIIEHHE NPO(EecCHOHATFHOIO MAacTepCcTBA IEJarori4ecKux pPadOTHHKOB, peaM3YIOIINX
OCHOBHBIE U JIOTIOJTHUTEIbHBIE 00111e00pa30BaTeIbHbIE IPOrPAMMBI.

Co3gaHue  JMOMOMHHUTENBLHOTO  oOpa3oBaHWsi Ha  0a3ze  oOmeoOpa3oBaTeIbHOU
OpraHU3alMUIIPEAIIONAraeT HCIOIb30BAHUE IMPHOOPETaeMOro OOOPYAOBaHMS, CPEACTB OOydeHUS
W BOCIHTAHHS IS YTIIyOJNECHHOTO OCBOEHHSI OCHOBHBIX OOpa30BATENBHBIX IMPOrpaMM OCHOBHOTO
obmero ® cpeaHero oO0mero oOpa3oBaHUs, BHEYPOYHOW  NEATEIBHOCTH,  POrpamMm
JOTIOJTHUTENILHOTO ~ 00pa3oBaHUs, B TOM YHCIIE ECTeCTBEHHO-HAyYHOH M  TEXHUYECKOH
HaNpPaBJICHHOCTH.

Co3nanue JOMONHUTENBFHOrO O0Opa30BaHUSIPEAINONATaeT pa3sBUTHE 00pa30BaTENbHOU
UHQPACTPYKTYpel ~ 00IIe00pa3oBaTeNbHOW  OpraHM3alid, B  TOM  YHUCIE  OCHAIICHHE
001e00pazoBaTeNbHON OpraHU3alHu:

* o0opynoBaHueM, CpeACTBaMH OOydeHHs W BOCHHUTAHUS JUIS PACHIMPEHUS BO3MOXKHOCTEU
u3ydeHuss (B TOM YHCIE OHKCIEPHUMEHTAIBHOI0) MPEIMETOB, KYypCOB, IUCIMIUIMH (MOIYJei)
€CTECTBCHHO-HAYYHOH W TEXHOJIOTMYECKOW HAMpaBIEHHOCTH TIPU peaju3allid  OCHOBHBIX
0011e00pazoBaTeIbHBIX MPOrPaMM U JOMOTHUTENBHBIX 00I1e00pa30BaTeIbHBIX MPOrPaMM;

* o0opynoBaHuEeM, CpeACTBaMH OOy4YeHHS M BOCHUTAHUS [UId HA4YaJbHOrO 3HAKOMCTBA
O0yJarmmxcsi C TPOCKTUPOBAHMEM U KOHCTPYHPOBaHHEM poOOOTOB, OOY4YEeHHUS OCHOBaM
KOHCTPYMPOBAHUS ¥ IPOrPAMMHUPOBAHMS, TNPUHIMIIOB (PYHKIMOHUPOBAHUS U OCHOBBI
pa3paboTKH MHPOPMAIIMOHHBIX CHCTEM M anmnapaTHO-POrPAMMHBIX KOMIUIEKCOB U T. .



¢ KOMIIBIOTCPHBIM, INPE3CHTAIMOHHBIM W HWHBIM O60pyILOBaHI/IeM, B TOM 4YHCIC I pCalnu3alliu
nporpaMmm JOIIOJIHHUTCIBHOI'O 06pa3013aH1/151 eCTeCTBCHHO'HaquOﬁ n
TCXHHHCCKOﬁHaHpaBJIeHHOCTI/I.

[lepeuenb, MUHUMAaJIBLHO HEOOXOAUMBIE (DYHKIIMOHANbHBIE U TEXHUYECKUE TPEOOBAHUS U
MHUHUMAaJIbHOE KOJIMYECTBO 00OPY/I0BAHUS, PACXOJHBIX MAaTEpHAIIOB, CPEACTB O0YUCHUS U
BOCIIMTaHUsA AJIs1 OCHAILICHUA AOIIOJIHUTCIBHOI'O 06pa3013aH1/1;10Hpe,uen;1}0Tc;1 PernonanbHBIM
KoOpauHaTopoM ¢ yuétoM IlpumepHoro nepeyHst 000pyAoOBaHMs, PACXOAHBIX MaTEpHAJIOB,
cpeAcTB 00y4eHMs W BOCHHMTAHUS B LIEJSX CO3AAaHUS JONOIHUTEIBHOIO 00pa30BaHMUS.

BKCHCpI/IMCHT SIBJISIETCA HMCTOYHUKOM 3HAHHU H KPpUTCPUCM HUX HUCTUHHOCTH B HAYKE.
Konuenmus coBpemMeHHOro oOpa3oBaHMs IIOApa3yMeBaeT, YTO B y4eOHOM 3KCIEpUMEHTE
BENYIIYI0O pOJib JOJDKEH 3aHsATh  CaMOCTOATENbHBIA  UCCIENOBATENbCKUM  yYEHUUECKUI
HKCIIEPUMEHT.

COBpCMCHHI:IC OKCIICPUMCHTAJIbHBIC UCCIICOBAHUS 110 XUMHUU YXKC TPYAHO MPCACTABUTH
0€e3 MCIOIb30BaHMs HE TOJIBKO aHAJIOTOBBIX, HO M IU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

B ®enepansnom 'ocynapcrBenHom obpasoBarensHoM ctangapte (PI'OC) mponmcaso,
YTOOJHUM M3 YHUBEPCAIbHBIX YUCOHBIX NEHCTBUIN, IPHOOPETAEMBIX yUalIUMHCS, TOJIKHO CTaTh
YMCHUE KIIPOBCACHUS OIBITOB, IPOCTHIX SKCIICPUMEHTAJIbHBIX HCCHCHOBaHHﬁ, MMpAMBIX H
KOCBCHHBIX 1/13MepeHm71 C HCIIOJIB30BaHHUEM AHAJIOT'OBBIX H I_II/I(l)pOBBIX HN3MEPUTEIIbHBIX
puOOpPOBY.

YueOHbII JKCIIEPUMEHT MO0 XMMHH, TPOBOIUMBIA HA TPAAULIMOHHOM 060py210BaHI/II/I oe3
NpUMeHEeHHs NU(POBBIX J1a00paTOPHiA, HE MOXKET MO3BOJHUTH B MOJTHOM Mepe PEHIUTh BCE 3aJau
B COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSAJOM IIPUYHH:

* TPAMIIMOHHOE MIKOJIBbHOE 000PY/IOBaHUE M3-33a OTPAHWYECHUS TEXHHUECKHX BO3MOXXHOCTEH HE
MO3BOJIAET MIPOBOJUTH MHOTHE KOIMYECTBEHHBIE MCCIIEIOBAHNUS;

* JUIMTENBHOCTb  HpPOBEAEHHUs  (GU3MUECKUX HCCIEIOBaHMIM HE Bcerza coryjacyercsi ¢
JUTUTEJIBHOCTBIO y4€OHBIX 3aHATHI;

* BO3MOJKHOCTb IIPOBEJICHUS MHOTUX MCCIIEIOBAHUH OrpaHUYUBAETCS TPEOOBAaHUAMH TEXHUKH
0e30I1acHOCTH | JIp.

LludppoBass  maboparopust  HOITHOCTBIO MEHSET METOIUKY u colep:KaHue
OKCIIEPUMEHTAIbHOM JEATEIbHOCTH U pEIIaeT BblIeNepeducieHHble npooiemsl.  Iupokuit
CIIEKTp JaTYUKOBIO3BOJISIOT  y4alIMMCS  3HAKOMHUTbCA € [apaMerpamMu  (HU3MUYECKOro
JKCIIEPUMEHTa HE TOJNbKO Ha KAayeCTBEHHOM YpPOBHE, HO M Ha KoiauuecTBeHHOM. Lludposas
nabopaTopusi  MO3BOJSIET  BECTHM  JJMTENBHBIH  OKCIEPUMEHT  Jaxe B OTCYTCTBUU
9KCIEPUMEHTATOPA, 4 YaCTOTa U3MEPEHUI HEIOBIACTHA YEIOBEYECKOMY BOCIPHATHIO.

B mponecce ¢GopmupoBaHUS ~ OKCHEPUMEHTAIBHBIX  YMEHUIl  yd4eHUK  oOydaercs
IPEACTABIATE UH(POPMALIMIO 00 MCCIEN0BAHUH B YETHIPEX BUIAX:

* B BepOaJbHOM: OINUCHIBATH JKCIIEPUMEHT, CO3/1aBaTh CIOBECHYI0 MOJENb OSKCIEPUMEHTa,
(buKCcHpOBaTh BHUMAHUE HA U3MEPSIEMbIX BEIMUNHAX, TEPMHUHOIOTHH;

* B TAOJIMYHOM: 3allOJIHATH TAOMHUIIBI JAHHBIX, JISKAIIUX B OCHOBE IOCTPOEHUS TIpadukoB (mpu
9TOM Y y4allluXcs BO3HHMKAET IMEPBUYHOE MPEICTABICHUE O MacITabaxX BEJIUYMH);

* B rpa)uuecKoM: CTPOUTh TpaUKH 110 TAOIMYHBIM JAHHBIM, YTO JA¢T BO3MOXHOCTh IEpPEeXopa
K BBIIBM)KEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKAY BEIMYUMHAMU (IIPY 3TOM YYHUTENb
MOKa3bIBA€T MPEUMYIIECTBO B BU3YalU3allMM 3aBUCUMOCTEH MEXKIy BEIUYMHAMM, HAIJIAJHOCTb
U MHOIOMEPHOCTb); B BHMJE MaTeMaTHYECKUX YPABHEHWI: JaBaTb MAaTeMaTU4eCKOE OINUCAHUE
B3aMMOCBS3H BEJIMYMH, MaTeMaTHYECKOe 0000IIeHuE.

ITepexon OT Ka)kAOro 3Tana NpeAcTaBIeHUs HHGOPMAIUK 3aHUMAET JIOBOJIBHO OOJNBIIION
IPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT npouecc He00X0IUM, HO B CTapIIUX Kaccax
MOHO OBLIO OBI 3TO BpeMsl NIOTPATUTh Ha pelleHue Oosee BaXKHBIX 3afad. B 3Tom miaHe
nuGpoBble 1a00PATOPUH CYIIECTBEHHO SKOHOMSAT BpeMsi. OTO BpeMsl MOXKHO IOTPATUTh
cormacio ®I'OC Ha (¢opMHpOBaHHE HUCCIENOBATENbCKUX  YMEHMHM ydaluxcsi, KOTOpbIE
BBIPA)KAIOTCSIB CIETYIOLINX JEHCTBUAX:

* OnpeaesieHne MpoodIeMBl;



* IOCTAHOBKA HCCJICJIOBATEIILCKON 3ajau;

¢ INIaHUPOBAHUEC PCIICHUA 3ada4du;

* IOCTPOCHUE MOJIENEH;

¢ BBIIBUKCHHUC THUIIOTE3,

* DKCIICPUMEHTAJIbHAS TIPOBEPKA THIIOTE3;

¢ AHAJIM3 JaHHBIX SKCIICPUMCHTOB WJIA Ha6HIOIIeHPII>’I;
* (popmynHMpoBaHUE BBIBOJOB.

B ocHOoBy 00pa3zoBaTenbHOMIPOrpaMMBbl  3aJI0KEHO MIpPUMEHEHNE M (HPOBBIX
naboparopuii. TemaTmka  TPEUIOKEHHBIX  DKCIIEPUMEHTOB, KOJINYECTBEHHBIX OIIBITOB
COOTBETCTBYET CTPYKTYpPE HPUMEPHOW 00pa30BaTEIBbHON MPOrpaMMbl 10 XUMHH, COICPIKaHUIO
®denepanbHOro rocyaapcTBeHHOro ooOpaszoBarensHoro crangapra (PI'OC) cpeanero (mosHOTrO)
o0miero oOpazoBaHusl.

COBpCMeHHBIe TEXHUYCCKUE CPCJCTBA O6y‘lCHI/IH HOBOI'O IIOKOJICHHS IIO3BOJIAT I[O6I/ITI>C$I
BBICOKOI'O YPOBHSI YCBOCHHUS YUeOHOro Marepuaia, YCTOHYMBOIO pOCTa MO3HABATEIHLHOIO
MHTEepeca IIKOJIBHUKOB,T. €. MOMOT'YT IPEOJ0JeTh Te MPOOIeMbl, 0 KOTOPHIX TaK MHOI'O T'OBODAT,
Korja p€ub 3aXxOoAuT O COBPEMCHHOM HIKOJIbHOM XUMHWYCCKOM O6pa3OBaHI/II/I.

I[Inanupyemble pe3yabTaThbl OCBOEHHSI Y4eOHOIr0 MpeIMeTa XUMHUHM € ONMHCAHUEM
YHHBEPCAJIBbHBIX YUeOHBIX JelCTBUIA, JOCTUTaeMbIX 00YYAIOIIUMHMCH
JIM4YHOCTHBIE pe3yabTaThl
OOydJaromuiicss MOMYYUT BO3MOXKHOCTH UISI (POPMHUPOBAHUS CIEAYIONIMX JIMYHOCTHBIX
YV
* OIpEIEeIICHNe MOTHUBAIMYA W3YYeHHUs ydeOHOro MaTepuana;
* OIICHWBAHHE YCBAMBAEMOI'0 YUEOHOT'0 MaTepraia, NCXOIS U3 COIMATLHBIX U JIMIHOCTHBIX
IEHHOCTCH;
* MTOBBIIICHUE CBOETO 00Pa30BATEIHHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3Y4EHHUIO OCHOBHBIX
HCTOPUYECKUX COOBITHH, CBSI3aHHBIX C HCTOPUEH Pa3BUTHS XUMHHU U OOIIECTBA;
* 3HAHWE MPABUJI TIOBEICHUSI B UPE3BBIUAWHBIX CHUTYAITUSX;
* OIICHMBAHUE CONMAJIHHON 3HAYUMOCTH TPOQPECCHI, CBA3aHHBIX C XUMHUCH;
* BIAACHWE TMpaBWwiIaMH Oe30macHOro  oOpamieHuss ¢ XHMHAYECKUMH  BEIIECTBAMH U
000pyIOBaHHEM, TPOSIBIICHUE YKOJIOTHUECKON KYIbTYPHI.
MertanpeaMeTHble pe3yJbTAThI
PeryassiTuBHbie
OOy4Jaromuicss MOTYyYUT BO3ZMOXKHOCTH I (DOPMHPOBAHMS CICAYIONUX PETyTISITHBHBIX
VYV
* [[eJienoaranue, BKIIOYas MOCTAHOBKY HOBBIX IIeJieH, MmpeoOpa3oBaHWe MPaKTHUYECKOW 3a7avd B
M03HABATENbHYIO, CaMOCTOSITEIbHBIA aHajlu3 YCIOBHH JOCTHXKEHHUS 1€ Ha OCHOBE Y4eTa
BBIJICJICHHBIX YUUTENIeM OPHUEHTUPOB JCUCTBUS B HOBOM y4eOHOM MaTrepuale;
* IUTAHUPOBAHUE MYTH JIOCTHXKCHHS IIETIeH;
* YCTAaHABIMBAaHHUE IIEJICBBIX MPUOPUTETOB, BBIJCICHUE AlbTEPHATUBHBIX CIOCOOOB OCTHIKCHHSI
[IeJTM ¥ BBIOOp HanOomee 3pPeKTUBHOrO crocoda;
* YMEHHE CAMOCTOSITEIbHO KOHTPOJIUPOBATh CBOC BPEMS U YIPABISATh UM,
* YMEHHE NMPUHUMATh PEIICHHS B MPOOJIEMHON CHUTYaIlHH;
* IOCTAHOBKA Yy4YeOHBIX 3ajlad, COCTABIICHUE TUIaHa W TMOCIEIOBATEIHHOCTH JICHCTBUIA,
* opranu3zanusi pabo4ero MecTa MpPU BBHIMOJIHEHUH XUMHUYECKOTO dKCIIEPUMEHTA;
* MPOTHO3UPOBAHHE PE3YIbTATOB OOYYEHUS, OIEHWBAHWE YCBOEHHOTO Marepuaina, OIeHKa
KauecTBa W YPOBHS TIONYYCHHBIX 3HAHWN, KOPPEKIMs TJaHAa M Ccrocoda JAeWcTBHUS TIpH
HEOOX OMMOCTH.
Ilo3naBaTesbHBbIE
OOyuaromuiics TOYYUT BO3MOKHOCTh JUISL hopMUpoOBaHUS CIIETYIOITUX
Mmo3HaBaTeIbHBIX Y Y :
* MIOWCK W BBIJICJICHUE MH(OPMAIINH;



* aHaJM3 YCIOBMM W TpeOOBaHWUU 3aJa4yM, BBIOOp, COIMOCTaBlIeHWE W OOOCHOBaHHE crocola
pelLeHus 3a/1a4u;
* BbIOOp HambOosee 3((EeKTUBHBIX CIIOCOOOB pEUICHHUS 33aJauyd B 3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBUI;
* BBIZIBUKEHHE U 00OCHOBAaHKE THIIOTE3bI, BEIOOp crocoba e MpOBEPKH;
* CaMOCTOSITEJIbHOE CO3/1aHUE AITOpPUTMA JESTENbHOCTH MPU peIleHHH NpoOJieM TBOPYECKOTO U
MIOMCKOBOI'O XapakTepa;
* YMEHHUSI XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO M CBOWCTBAM;
* ONHCHIBAHME CBOMCTB: TBEPHABIX, JKUIKUX, TIa3000pa3HbIX BEILIECTB, BbIIEJIECHUE  HX
CYILIECTBEHHBIX IIPU3HAKOB;
* n300paKeHWe COCTaBa IMPOCTEHIIMX BELIECTB C IOMOILBIO XMUMHUYECKHUX (OpPMYyNT M CYLIHOCTH
XUMHUYECKUX PEAKIMI C TOMOIIBI0 XUMHUYECKHX ypaBHEHUI;
* IIpOBEJCHUE HAONIOJCHUN, ONHMCAHUE IPHU3HAKOB M YCIOBUN TEUYEHHS XUMHUYECKHX DEaKIuil,
BBIMOJIHEHHE XHMHUYECKOTO SKCIIEPUMEHTa, BBIBOABI Ha OCHOBE aHajaM3a HAOMIOJeHUH 3a
HKCIEPUMEHTOM, peIlleHHe 3ajad, I[OoJIyueHHe XHMHUYEeCKOil MHpopManmuu U3  pa3IM4YHbIX
HCTOYHHKOB;
* YMEHHE OPTraHU30BbIBaTh MCCIIEIOBAHHE C IEJIbIO NMPOBEPKH THUIIOTE3;
* YMEHHUE JIeNIaTh YMO3aKII0UeHUs! (MHAYKTUBHOE M 10 aHAJIOTHUHU) U BBIBOJIBI;
* yMeHHE OOBEKTMBHO OLEHMBATh HH(OPMALMIO O BEIIECTBAX M XWMHUYECKHX Mpoleccax,
KPUTUYECKH OTHOCHTBHCS K IICEBJIOHAYYHON MH(DOPMAIUH.

KoMMmyHuKaTHBHBIE

OO0yuaromuiics HOJyYUT BO3MOYKHOCTb 1L dbopmupoBaHus () (S13%:0) 111754
KOMMYHUKAaTUBHBIX Y Y /I:
* IOJTHOE U TOYHOE BHIPAKEHHUE CBOUX MBICICH B COOTBETCTBHHM C 3a/la4aMH U YCIOBUSIMHU
KOMMYHHKAIIUH;
* aJeKBaTHOE HCIIONb30BAaHUE PEUEBBIX CPEACTB IS YYacTHs B JUCKYCCHM M apryMEHTalHuu
CBOCH TMO3UIMH, yMEHHE NPEACTaBIATh KOHKPETHOE COJEpKaHHEe C COOOIIeHHEM €ro B
MMCBMEHHOW W YCTHOW (hopMe, oIpenereHne CIocoO0B B3aUMOJCHCTBHS, COTPYAHHYECTBO B
MOHCKe U cOope HHPOPMAIIHH;
* ygacThe B JHAJIOTe, IUTAHUPOBAHHWE OOIIMX CIOCOOOB pPabOTHI, TPOSBICHHE YBaXKUTEIHHOIO
OTHOIICHUS K APYTUM YYaITHMCS;
* ONHCAaHHE COJEPKAHUS BBINOIHIAEMBIX JEHCTBUH C IENbI0O OPHEHTUPOBKHM B IPEIMETHO-
MIPAKTUYECKOH JEATENbHOCTH;
* YMEHHS YUUTHIBaTh pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPAWHAIMM PA3IMYHBIX MO3ULUI B
COTPYIHHYECTBE;
* hopMynIupOBaTh COOCTBEHHOE MHEHHE W IO3MIHI0, apryMEHTHPOBAaTh U KOOPIUHHPOBATH €€ C
MO3ULUSAMHU TAPTHEPOB B COTPYJHMYECTBE IPH BHIPAOOTKE OOIIErO pElIeHHs B COBMECTHOMN
NeATEIbHOCTH,
* OCYWIECTBISITH B3aMMHBIA KOHTPOJIb M OKa3blBaThb B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOITOMOIIIb;
* IUIAHUPOBAaTh OOIIME CIMOCOOBI PalOTBI; OCYHIECTBISATH KOHTPONb, KOPPEKIHIO, OLEHKY
JIEHCTBUI TIapTHEPA, YMETh YOEKIaTh;
* HCIIOJb30BAaTh AJICKBATHBIC S3bIKOBBIE CPEACTBA JUIS OTOOPaXKEHUSI CBOMX YYBCTB, MBICICH,
MOTHBOB W TOTpeOHOCTEH; oToOpaxkaTh B peun (onmucaHue, OOBICHEHHE) COJACpKaHUE
COBEpUIAEMBIX JEHCTBHH, KaKk B ()OpME T'POMKOW COIHUATU3UPOBAHHOM peuyd, Tak U B Qopme
BHYTPEHHEH peuw;
* pa3BHBAaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YSl CPEJCTBa YCTHOM M NHUCHMEHHOMN
KOMMYHHMKAallUM TIpA paboTe ¢ TeKcTaMH Yy4YeOHWKAa W JIONOJHHMTENBHOW  JUTEPaTypOid,
CIpPaBOYHBIMH TaONHMIIAaMH, TPOSBIATH TOTOBHOCTh K YBKEHHIO HMHOW TOYKH 3pEHHS MpPHU
00CYXKJICHUU PEe3yJIbTATOB BBIIOIHEHHONW paOOTHI.

IIpenmeTHbIe pe3yJibTaThI

OOyyarommiics Hay4yuTCs:



¢ IPUMCHATH OCHOBHBLIC METOJbI ITO3HAHMUA: Ha6n}0)1eH1/1e, HU3MEPCHUEC, DKCIICPUMEHT,

* OIIKCHIBATh CBOMCTBA TBépILLIX, KHIOKUX, FaSOO6paSHBIX BCUICCTB, BLIACIIAA HX CYHICCTBCHHBIC
NIPU3HAKH;

* pacKpbIBAaTh CMBICI 3aKOHA COXPAHEHHUs MAacChl BEIECTB, aTOMHO-MOJIEKYJIIPHOM TeopHH;

¢ pasiindyaTb XUMHUUYCCKHEC U (bI/ISI/I‘IeCKI/Ie SABJICHUA, HA3bIBAThb IPU3HAKHW K YCJIOBUA IIPOTCKAHUA
XUMHUYECKUX PEaKLHii;

* coOro1aTh NpaBuiIa 0e30MacHON paboThl P MPOBEICHUU OIBITOB;

* [10JIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM U IOCYIOM;

* [I0JIy4aTh, cOOMpaATh ra3000pa3HbIE BEIIECTBA U PACIO3HABATH HX;

* XapakTepu3oBaTh (PU3NYECKHE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COCHHHCHHﬁ, IMPOBOAUTL OIBITHI, IHOATBEPKAAOMIUC XUMHUYCCKUC CBOMCTBA HN3YUYCHHBIX KJIACCOB
HCOPraHN4YCCKUX BCIICCTB;

* PpacKpbIBaTbh CMBICI IOHSATUS «PACTBOP», BBIYMCIATH MACCOBYIO JIOJII0O PACTBOPEHHOIO
BEILIECTBA B PAacTBOpE, T'OTOBUTH PACTBOPHI C ONPEJCICHHOM MacCOBOM J0J€il pacTBOPECHHOTO
BEIIIECTBA,

¢ XAapakTEepu30BaATb 3aBUCUMOCTH (1)I/ISI/I‘ICCKI/IX CBOMWCTB BCIICCTB OT THIIA KpPICTa.HJIPI‘ICCKOﬁ
peIHéTKI/I, OonpeacsiTb BUJ XHUMHYECKOU CBSI3U B HCOPTaHUYCCKUX COCAMHCHUSIX,

¢ pacCKpbIBaTb OCHOBHBLIC IIOJIOXCHUA TCOpPHUU 3J'IeKTpOJ'II/ITI/I‘{€CKOI71 Jucconuanuur, COCTaBIATH
YPAaBHEHUS 3JIEKTPOJIINTHYECKON IUCCOLUAIMU KHUCIIOT, IIEJIOYEeH, COJNEH M PpPEaKk[uil HOHHOIO
oOMeHa;

® pacKpbIBaTb CYHIHOCTb OKHCJIIMTCIbHO-BOCCTAHOBUTCIbHBIX peaKHHﬁ, OnpeaAciiiATb OKUCIUTEIb
1 BOCCTAHOBUTCIIb, COCTABJIATL YPABHCHHA OKUCIUTCIBHO-BOCCTAHOBUTECIILHBIX peaKHHﬁ.

¢ Ha3bIBaThb (i)aKTOpI:I, BJIMAIOIIME HA CKOPOCTH XUMHYECKOMN peaKkuun;

* XapaKTepHU30BaTh B3aUMOCBS3b MEXKIy COCTaBOM, CTPOCHHEM M CBOWCTBAMHM HEMETAIOB H
METaJJIOB;

* IPOBOJIMTH OMBITHI 110 MOJXYYECHUIO U U3YUYCHHIO XMMUYECKUX CBOWCTB Pa3IMYHBIX BEIIECTB;

* PaMOTHO OOpAaIaThCs C BEMIECTBAMHU B IOBCETHEBHOM KHU3HH.

Ooyuaouuiicsi MOJYYUT BO3MOKHOCTH HAYUYHMTHCSH:

* BBIIBUTATh M TPOBEPATh HKCHEPUMEHTAIBHO THUIMOTE3bl O XMMHYECKHX CBOWCTBAaX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEAKIHU, O XapakTepe
Y TIPOJYKTaX PAa3IUYHBIX XUMHUYECKUX PEaKIUii;

* XapaKTepHU30BaTh BEIECTBA IO COCTaBy, CTPOCHUIO M CBOWMCTBAM, YCTaHABIMBATh NPHUYNHHO-
CIJIC/ICTBEHHBIE CBSI3U MEXIY JaHHBIMH XapaKTePHUCTUKAMHU BEIECTBA;

* COCTAaBJATH MOJIEKYJISIDHbIE U TIOJHBIE MOHHBIE YPaBHEHHS 110 COKPAIICHHBIM HOHHBIM
YPaBHEHHSIM;

* IPOrHO3UPOBATh  CIIOCOOHOCTH BEIIIECTBA HPOSIBIISATH OKHCJIUTEIbHbIC 170031
BOCCTAaHOBUTEIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHCICHHS JJIEMEHTOB, BXOIIIIUX B €ro
COCTaB;

* BBIIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIBHO THUIOTE3Bl O Pe3yibTaTax BO3ACHCTBHS pa3IUYHBIX
($aKTOpOB Ha U3MEHEHHE CKOPOCTU XUMHUYECKOW peaKiuy;

* HCIIONBb30BAaTh MPHUOOPETEHHBIE 3HAHUS IS DKOJOTMYECKH TPAaMOTHOTO TIOBEICHUS B
OKpYXXarolei cpere;

* HCIIOJBb30BAaTh MPHOOPETCHHBIC KIIOYEBBIE KOMIETEHIIMM IPH BBINOJIHEHUH TIPOCKTOB H
peleHnH y4eOHO-HCCIIEJOBATENIbCKUX 3a/a4 110 HM3YYEHHUIO CBOWMCTB, CHOCOOOB MONY4YEHUS H
pacrio3HaBaHus BEIIECTB;

* OOBEKTHBHO OLIEHUBATh MH(OPMAIIMIO O BEIIECTBAX M XMMHUYECKHX MPOIECCax;

* OCO3HABaTh 3HAYEHUE TEOPETHUYECKUX 3HAHWUH TO XUMHU Ui MPAKTUYECKOH JeATEIHbHOCTH
YeJIOBeKa,;

* CO37aBaTh MOJENM M CXEMbl Ul pEIIeHHs Y4YeOHBIX W II03HABATENbHBIX 33/a4; IHOHMMAThb
HEOOXOIUMOCTb COOJIIOJICHUs MPEANUCAHUN, MPEUlaraéMblX B MHCTPYKLUSAX IO HCIOIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMHH U JP.



C ueabI0 peaju3aluy BOCIHUTATEIbHOI0 MOTEHIHAJIA YpoKa pabodas nporpamma BJ
o xumuu B 7, 8-9 knaccax yuutsiBaeT coaepxanue moayis «konbubiit ypok» [Iporpammsl
Bocniutanuss MBOY COIIl Ne 4 r. 3apuHcka 10 CIEAYIONAM HaIpaBICHUSAM JEATCILHOCTH:

® YCTAaHOBJICHUE JIOBEPUTEIbHBIX OTHOUIEHUH MEXAYy YYUTEIeM M €ro Y4eHUKaMH,
CIIOCOOCTBYIOIIMX ITO3UTMBHOMY BOCIPHUATUIO y4yallUMHCS TpeOOBaHUII M Mpochd yuuTens,
NPUBJICUEHUIO HX BHHUMAaHMS K OOCyXJaeMol Ha ypoke HHGOpPMALUM, AaKTUBU3ALUHM HX
IMO3HABATEIIBHON JEATEIBHOCTH,

e IOOYX/IEHHE UIKOJIBHUKOB COOJIOAATh Ha YpPOKE OOLIETIPUHATBIE HOPMbI IIOBEICHUS,
mpaBwiia OOIIEHUS CO CTapIIUMHU (YYUTENSIMH) M CBEPCTHUKAMHU (IIKOJbHUKAMH), MPUHIIUITHI
y4eOHON ITUCHMITIIMHBI U CAaMOOPTraHU3alHH;

e [IPUBJICYEHHE BHHMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY AaCHEKTy M3Yy4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3aIys UX paboThl C MOJy4aeMoM Ha ypOKe COLMaIbHO 3HAaYMMOM MHQOpMaruen
— WHHULUHPOBAHUE €€ OOCYXICHMS, BBICKA3bIBAHMS YYAIIMMHUCS CBOEr0 MHEHHUS 110 €€ IOBONY,
BBIPAOOTKH CBOETO K HEil OTHOIIEHUS;

* UCTIOJIb30BaHUE BOCIHMTATENIBHBIX BO3MOXKHOCTEH coJepkaHusl  yueOHOro  mpeaMera
gyepe3 JEMOHCTPAIMI0 JETSAM IIPUMEPOB  OTBETCTBEHHOIO, T'PaXJAaHCKOrO MOBEJICHMUS,
MIPOSIBJICHUS YEJIOBEKONMIOONUS W JI0OpOCEpACYHOCTH, 4Yepe3 TMOAOOp COOTBETCTBYIONIMX TEKCTOB
JUISL YTEHHSI, 337149 7Sl peleHNs, TPOOIEMHBIX CUTyallMid Uil OOCYKIECHHUS B KIIAacCe;

e IPUMEHEHWE HA YPOKE HHTEPAKTHBHBIX ()OpM pabOThl ydaIMXCSA: HHTEIUIEKTYalTbHBIX
Urp, CTUMYJIHPYIOIMX IT03HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; JNUCKYCCHH, KOTOpbIE AAIOT
y4JalmuMcsi BO3MOXHOCTb TPHOOPECTH ONBIT BEACHHS KOHCTPYKTUBHOI'O JIMAiora; TPYIIIOBON
paboTel wiaum paboOTBl B Mapax, KOTOpble YydYaT INKOJIBHUKOB KOMaHAHOW pabore H
B3aMMOJICHCTBUIO C IPYTUMH J€THMHU;

¢ BKJIFOUEHHE B YPOK HIPOBBIX HIPOLEAYP, KOTOPBIE IOMOIAIOT IOAAEPKAaTh MOTHUBALUIO
o0yJarommxcss K MOTYYEHUIO 3HAHUM, HATAKUBAHUIO IMO3UTHUBHBIX MEXJIWYHOCTHBIX OTHOIIEHHIMA
B KJIacce, IOMOTal0T YCTaHOBJICHHUIO JOOpOXKenaTeNbHONH aTMOoCc(epsl BO BpeMsl ypoKa.

Conepxanue
7 knacce

[Mpenmer xumum. JlemoncTtpamuu. Buaeodparmentst u chaiinel «Ermmer — pomuHa
xuMuny. Komnekuus CTeKiIstHHOM XuMHYeckod mnocynsl. Kosutekuus W3enuii U3 amloMHHHS U
€ro CIUIaBOB.

SIBnenusi, mpoucxondiiue ¢ BemecTBamMu. Du3nueckue SBICHUS M XUMHUYECKHE PEaKLUu.
BemecTBa, ydacTBylOmmMe B pEaKUWHU: HCXOAHBIE BEUIECTBA M MPOAYKTHl peakuuu. [IpusHaku
XUMHYECKUX PEAKIIHM.

Habnronenne u skcnepumeHT B xumud. JlabopaTopHbie ombIThl. 3ydeHue CTpoeHUs
IUTAMEHH CBEYU U CIIUPTOBKH.

[Ipaktnyeckass pabora Ne 1. 3HakoMcTBO € nabopaTopHbIM oOopynoBanueM. IIpaBuia
TEXHHUKHU 0€30IMacHOCTH TpH paboTe B KaOWHETe XUMHUH (J1abopaTopun).

Crpoenune BemiectB. JlaGoparopubie ombiThl. Habmiogenue 3a OpOyHOBCKMM JIBH)KEHUEM
(mBrmxeHue yactul Tymd B Bozae). Auddy3us KOMIIOHEHTOB Ae3o0i0paHTa B Bo3ayxe. Jduddy3us
caxapa B BOJIE.

Arperatnble coctosiHUs BemiecTB. CoOupanue nmpubopa i MOJIY4YeHUs ra3a M IPOBEpKa
€ro Ha repMeTHYHOCTh. BO3roHKa «CcyXoro jipaa», Homa wnu HadranuHa. JlabopaTopHbIE OIBITHI
ArperaTHbIe COCTOSIHHUS BOIbI.

UYuctele BemecTBa M cMmecu. Pasznuunble oOpasubl Mpamopa. Komnekuus MuHEpasoB H
TOPHBIX TIOPOI.

l'a3oBbie cmecu. Pacu€Tel ¢ HCMONBb30BAaHHEM MOHATUS «OOBEMHAs [0S KOMIIOHEHTa
CMECH.

MaccoBasi 10711 paCTBOPEHHOI'O BEIECTBA M PACUCTHl C MCIOIB30BAHUEM ATOrO MOHSATHS.
Buneodparment, nmmoctpupyomuid oOHapy)eHre 00bEMHOM JOIM KHCI0pOia B BO3IyXeE.



[IpakTnueckas pabora Ne 2. IlpuroroBieHue pacTBOpa C OIPENEICHHON MaccoBOW aonein
PacTBOPEHHOI'O BEIIICCTRA.

MaccoBast gons npumeceil. Kosiekius ObITOBBIX, KOHAUTEPCKUX M MEAMIIMHCKHX CMeceil.
Oddext Tunmans A KOIOUAHBIX PACTBOPOB M T'a30BBIX B3BECEH.

Hekotopsie crocoObl pasnenenus cmeceil. dinoranus cepbl U3 CMECH C PEUYHBIM IECKOM.
AncopOuus KyKypy3HbIMH MaJlOYKaMH MapoB Maxy4HX BEIIECTB.

Juctuiuisiiyst, WM TIeperoHka. YCTaHOBKa [UIS TEPEerOHKH JKUAKOcTel u e¢ pabota
(momy4yeHue TUCTHIUTMPOBAaHHON Boxbl). IlpakTtuueckas pabora Ne 3. BeipammBaHue KpHUCTaJIOB
COJIH.

IIpaktudeckas pabora Ne 4. OuncTka MOBapeHHOH COJU.

XuMHUYecKHe 3JIeMEHThI. BelecTBa MOIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

[IpocTeie u croKHBIE BENIeCTBA. AJUIOTPONHS M aJUIOTPOMHBIE MOTU(DUKAIINH.

Xumuueckue 3Haku. Tabnuia xuMmuaeckux 3mementoB M. 1. Menaeneena.

Xumudeckne Gpopmyibl. OTHOCUTEIBHBIC aTOMHAS ¥ MOJICKYJISIpHASI MacCHhl.

TectupoBanue, penieHue 3aa4 U BBHITIOJHEHHE YIPaKHEHUH IO TEME.

[TpomexxyTouHas arrecranus «HucTeie BemiecTBa 1 cMecH. XUMUYECKasi CUMBOIMKAY.

Meramnsl. JlabopaTopHbie onbIThl. O3HAKOMIIEHHE C KOJUIEKIIMEH METasIOB M CIIABOB.

Kondepennus «IIpencraBurenn MeTamioBy.

Hemeramnel. JITaboparopubie onbiThl. O3HAKOMIIGHHE C KOJUICKITMEH HEMETalIoB.

Kondepennus «IIpencraBurenn HeMETalIOBY.

BanenTHOCTh. DIEMEHTHI C MTOCTOSIHHOW M TEPEeMEHHOW BaJICHTHOCTHIO. BbIBOI (opmyisl
COSJIMHEHMSI 110 BaJICHTHOCTH. Ha3BaHWe COeMHEHUS 10 BaJICHTHOCTH.

Oxcunpl.  JlaGoparopHele  ombIThl.  [IpomyckaHuwe — BBIABIXa€MOTO  BO3IyXa  4epes
H3BECTKOBYIO BOJY.

Kondepennus «IIpencraButenu okcumaoB». Boma, yriexucnerii ras3, okcun kpemuus(IV),
HX CBOWCTBA U IPUMEHECHHUE.

Kucnorel. Kucnorsr  opranmueckne u  Heopranumdeckue. Mupmukatopel.  Tabmuma
pPacTBOPUMOCTH.

Kondepenuus «IIpeacraBurenn KUcioT».

OcHoBanus. I[IpeacraButenn ocHoBaHuid. MI3MeHEHHsI OKpacKW WHIUKATOPOB B Pa3sHBIX
cpenax.

Comnu. PactBopuMocTh coineil B Boje.

Kongepennus «IIpeacraBurenu coneit». XI0pua HATPHs U KapOOHAT KAIIbIUS, UX
CBOMCTBAa U TPUMEHEHHUE.

Knaccugukanus Heoprannueckux BemecTs. CI0KHbIE BEIIECTBA: OKCUIBI, OCHOBaHHS,
KHUCJIOTBI, COJIH.

TectupoBanue «OCHOBHBIE KIaCChl HEOPTaHUYECKUX COCAMHEHUI».

Pabora Hag npoexkramu.

TemaTn4yeckoe miIaHupoBanue no «Touke pocra»
«IlepBble IATY B XUMHIO»

7 Kaace
Ne Tema 3ansATHA Kon-Bo Hcnons3yemoe
/o 4acoB o0opyioBaHue
1 [Mpenmer xumuu.J/lemoHncTpanuu. BumeopparmeHTsI 2
u crnaiinpl «Eruner — ponuna xumun». Komnekiug

CTEKIISTHHOM XUMHUYeCKOW nocyanl. Kommekmus
U3IEIUNA U3 aTIOMUHUS U €r0 CILJIaBOB.

2 SBnenus, MPOUCXOASIINE c 2
BenecTBaMu. OU3UYECKUE SIBICHUS HM  XUMHYECKHE
peakuuu. BermiecTBa, y4acTBYIOIIME B  PEAKIHH:
WUCXOMHBIE  BeHIeCTBA M MPOAYKTHI  PEAKIIHH.




[Ipu3HaKku XMMHUYECKUX PEAKLUH.

Habmonenue u SKCIIEPUMEHT B
xumun.JlabopaTtopHsie omnbITel. M3ydeHue CTpoeHHs
MJIAMEHU CBEYM U CIIUPTOBKH.

[IpakTnueckas  paGora Ne 1. 3HakomMcCTBO ¢
naboparopHbiM oOopynoBanueM. [IpaBmiia TEXHUKH
Oe3omacHocTH mTpu  pabore B KAOMHETE XUMHUHU
(;maboparopun).

Crpoenue BerecTB.JIabopaTopHble OIIBITHI.
Habmonenue 32 OpOYHOBCKUM JBUKCHUEM
(mBmkeHue dyacTul Tymu B Boge). Juddysus
KOMITOHEHTOB J1€30/J0paHTa B Bozayxe. Anddysus
caxapa B BOJIE.

ArperaTHble  COCTOSHHSI BerectB.Cobupanme
npubopa Ui TONY4YeHHs Ta3a M IpPOBEpKa €ro Ha
repMETHYHOCTh. Bo3ronka «cyxoro npaay», Homa WM
HapranmuHa. JlabopaTopHbIe OMBITHL. ATrperaTHbIE
COCTOSIHHSI BOJIBI.

UYuctele BemectBa W cmecu.Pasnuynbie 00pasiisl
Mpamopa. Kosmnekiuss MUHepanioB U FOPHBIX MOPOA.

JlaTuuk
3JEKTPOIPOBOTHOCTH

["a3oBBIe cMmecu.Pacuerel c HUCIIOb30BAaHUEM
HOHATUA «00BEMHASA JOJSI KOMIIOHEHTA CMECHY.

MaccoBast 10511 pacTBOPEHHOTO BEUIECTBA M PACUCTHI
C UCIOJIB30BAHUEM ITOTO MOHATHA. Buaeopparment,
WUTIOCTPUPYIOMNN 00HapYyKeHHEe 00BEMHON TOTH
KHCJIOpO/ia B BO3/IyXeE.

10

[IpakTnueckass pabora Ne 2. [lpuroroBieHue
pacTBopa €  ONpEeAENCHHOM  MaccoBOM  JoJei
PacTBOPEHHOI'O BEIIECTRA.

JlaTunk OonTHYeCKOU
TTIOTHOCTH

11

MaccoBass gons mpumeceid. Komekins OBITOBBIX,
KOH/IUTEPCKUX W MEAMIIMHCKHX cMeceid. DPdexT
Tunzans [U1st KOJUIOUIHBIX PACTBOPOB U I'a30BbIX
B3BECEH.

12

Hexkotopsle ciocoOb!1 paznenenust cmeceit. diuorarus
ceppl M3 CMECH C pEYHBIM IeCKOM.Aacopouus
KYKYPY3HBIMU IaJOYKaMHU MapoOB Maxy4YHX BEIIECTB.

13

JiuctTwiuisiys, WA IEeperoHka. YCTaHOBKa IS
MIEPEroHKH JKUAKOCTeH U e¢ paboTa (moimydyeHue
JUCTUIIUPOBAaHHOW Boabl). [IpakTuueckas pabora Ne
3. BeIpaniiBanue KpUCTAJUIOB COJIH.

14

[TpakTudeckas padora Ne 4. OuuncTka MOBapeHHOU
COJIH.

15

XUMHUYECKHE 3JIeMEHThI. BeliecTBa MONEKYISIpHOTO U
HEMOJIEKYJIIPHOTO cTpoeHHMs. IIpocThie U CII0KHBIC
BeIlIeCTBa. AJIJIOTPONHS U aJUTOTPOITHBIC

Mo M (UKAIIHH.

16

XHUMHYECKHE 3HAKU. Tabmuma XUMUYECKUX
anemenToB JI. 1. Mennaeneena.

17

Xumuyeckue (opmyibl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJIIpHAsT MacChl.

18

TecTupoBaHue, pelIeHHE 3aJad M BBHINOJIHEHUE
YOPA)KHEHUH IO TEME.




19

[IpomexxyTouHas arrecrauus «HucTble BelecTBa U
cMecu. XUMHUYeCKasi CHMBOJIMKa.

20 | Meramibl.JlJabopaTopHbie ONBITEL. O3HAKOMJIEHHE C [Tpubop 11 OMBITOB C
KOJUIEKLIMEH METaJIOB U CILIABOB. HIIEKTPHYECKUM
TOKOM
21 | Kondepenuus «llpeacraBurenn MeTanaoBy.
22 | Hemerannsl.JIabopaTopHuble onbIThl. O3HAKOMIICHUE
C KOJUIEKLIMEH HEMETaJlIOB.
23 | Kondepenuus «IIpencraButenn HeMeTaIOBY.
24 | BaleHTHOCTb.DJIEMEHTHI c MOCTOSIHHOM u
NIEPEMEHHOM  BaJIEHTHOCTBbIO.  BbIBOg  (opmyuisl
COCIMHEHMs TI0 BaJEHTHOCTH. Ha3BaHme coenuHEeHUs
10 BaJICHTHOCTH.
25 | Oxcupsl.JIabopaTopHbIe onelTel.  [Iponmyckanue
BBIJIBIXaEMOr'0 BO3/[yXa 4epe3 M3BECTKOBYIO BOIY.
26 | Kondepenuus «lIpencraBurenu oxkcunos». Bona,
YIIICKUCIBIA Ta3, okcua kpemHus(IV), ux cBoiictBa u
IIPUMEHEHHE.
27 | Kucnortsr. Kucnors OpPraHUYECKUE " Hatunk pH
HEeOpraHNYecKue. WNuaukaTopsl. Tabmuma
PacTBOPUMOCTH.
28 | Kondepenuus «lIpencraBurenn KUCIOTY.
29 | OcHoBanwus. IlpeacraButenu ocHoBanuii. M3MeHeHus Hatunx pH
OKpaCKH WHAMKATOPOB B PA3HBIX Cpenax.
30 Comu. PacTBoprMOCTh coJieii B BOIE.
31 | Koudepenmus «IIpexcraButenu comeir». Xiopunu
HaTpusi W KapOOHAT KaJbIUs, HX CBOWCTBA U
MIpUMEHEHHE.
32 | Knaccudpukanus HEOPTaHWYIECKIX
BemiecTB.CIOKHBIE BEIIECTBA: OKCHJBI, OCHOBAHUS,
KHCJIOTHI, COJIH.
33 | TecrtupoBanue «OCHOBHBIC KJIACCHI HEOPTaHUYECKUX
COEIMHEHUI».
34 | PaboTa Haa npoeKTamm.

Hroro: 70 gacos
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