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PABOYAS ITIPOI'PAMMA BHEeypPOUYHOI AeSITEJIbHOCTH 10 XUMHUU
14191 8-9 K1accoB € MCMOJIb30BaAHNEM 000PY/10BaHUS LEHTPa

«Touka pocra»

B o00ydenunm xumMuum Oo0sblIOE 3HAYEHHE HMEET SKCIEPUMEHT. AHAIM3UPYys pe3yJbTaThl

IIPOBEJEHHBIX OIBITOB, y4alluecs YOeXIaroTcsi B TOM, YTO TE€ WM HHBIE TEOPETHUECKUE

IIPEJCTAaBICHUS COOTBETCTBYIOT WJIM IPOTHUBOpEUYAT pealbHOCTU. TOJBKO OCYIIECTBIIS

XUMUYECKMH HKCIEPUMEHT MOXKHO IPOBEPHUTH JOCTOBEPHOCTh IIPOTHO30B, CJIIEJIAHHBIX Ha

OCHOBAaHUHU TeOpUH. B mporecce sKCHepUMEHTATbHON paboThl ydaluecs MpUOOPETaloT OIBIT

[IO3HAHUS PEANbHOCTH, SIBISAIOLIMICA BaXHBIM 3TalioM (OPMHUPOBAHUS Yy HHUX YOEKIECHUH,

KOTOpBIE, B CBOKO OYEPE/Ib, COCTABIISIIOT OCHOBY Hay4YHOT'O MUPOBO33PEHUSI.

Buenpenne oOopymoBanus mudpoBoit nmadboparopun meHTpa «Todka pocTa» IO3BOJHT
KayeCTBEHHO M3MEHHTH Ipolecc o0ydeHus xuMuu. KonnyecTBeHHbIE 3KCIIEPUMEHTHI TO3BOJIST
MOJTy4YaTh AOCTOBEPHYIO MH(POPMALMIO O MPOTEKAHUUTEX MM MHBIX XUMHUYECKUX IMPOIECccax, O
cBOMCTBax BellecTB. Ha 0CHOBE MOIy4eHHBIX IKCIEPUMEHTAIBHBIX JaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITEJIbHO JIeNaTh BBIBOJBI, 0000IIAaTh pPE3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HA4YHO OyJ1eT cri0cOOCTBOBATh MOBBIIIEHUIO MOTUBAIMUA O0yYEHHUS IIKOJIbHUKOB.

Jnst u3ydeHus npeaMera «XUMHS» Ha 3Tale OCHOBHOTO 00IIero odpa3oBaHHs OTBOAUTCS 68

YacoB:

8-9ximacc—684acos;

8 kmacc-34uaca (1 gac B Hezenio)

9 knacc-344aca (1 gac B Hezneno)

Pabouas nmporpamma pa3paboTaHa B COOTBETCTBHH ¢ HOPMAaTUBHO-TIPABOBBIMHU JIOKYMEHTAMH:

o @enepalbHbIM 3aKOHOM OT 29.12.2012 No 273-®3 «OO6 o6pazoBanuu B Poccuiickoii
denepanuny;

o mnpukazoM Munnpocsenienus ot 31.05.2021 Ne 287 «O06 yTBepxkaeHUU QeeparbHOro
rOCYJapCTBEHHOTO 00Pa30BaTENHLHOIO CTAHAPTa OCHOBHOTO O0IIIET0 00pa30BaHUs»;

o mnpukazoM Munnpocsemienus ot 18.05.2023 Ne 370 «OG6 yrBepxIeHHH (eaepaabHOR
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUsM;

e mpukazoM Munnpocseuienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka
OpraHM3alMi M  OCYUIECTBJIIEHHUS  OOpa30BaTENbHOM  JAESITEIBHOCTH IO  OCHOBHBIM
o01m1eo0pa3oBaTeIbHBIM TporpaMMaM — 0Opa3oBaTeNbHBIM IpOrpaMMaM HayallbHOTO OOILEro,
OCHOBHOTO OOIIIETO U CPETHET0 00I11ero 00pa3oBaHuUsY;

e CIT 2.4.3648-20 «CaHUTapHO-’NIUJEMUOJIOTHYECKHE TpeOOBaHMSA K  OpPraHU3aLUsAM
BOCIIUTAHUS U OOy4YeHUs, OTABIXa M O3JIOPOBJEHUS  JAETEd U MOJIOJEKN,
YTBEPKACHHBIMU TIOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnueckue HOpPMATHBBI U TpeOOBaHHUA K O0OECIEYEHHIO
O6e3omacHOCTM M (MiaM) Oe3BpelHOCTH Juli  4elloBeka (DaKTOpOB  Cpeibl  OOUTaHUAN,
YTBEP>KI€HHBIMH ITOCTAHOBJIEHUEM TJIABHOI'O CAaHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e MeToan4ecKUMHU PEKOMEHJAIMSIMU IO OPraHU3allid BHEYPOUHOM NEATeNIbHOCTH B PaMKax
peanuzauuu oOHOBIeHHbIX PI'OC HayalbHOrO OOIIEr0 M OCHOBHOTO 00IIero oOpa3oBaHMs,
HarpaBJIeHHBIMU TTHCbMOM Munrnpocserienus ot 05.07.2022 Ne TB-1290/03;

e [lmanom BHEYPOUHOH NeSTeTbHOCTH OCHOBHOTO o01ero oOpa3oBaHus,
yrBepxkaAcHHBIM TipukazoM MBOY «COII Ne 21» ot 30.08.2024 Ne 60 «O06 yTBepKAcHUH
OCHOBHOM 00pa3oBaTeNbHONW TPOrPaMMbl OCHOBHOTO 00IMero oOpa3oBaHUs; paboueit

nporpammoii Bocutanusi MBOY «Cpenusisi obmeodpasoBarenbHas mkoia Ne 21 c. CeméHoBka
r. Vommkap-Oimbi»

Jlannas oOpa3oBareibHas MHporpaMMa OO0ecleYMBaeT YCBOCHHE YYAIIMMHUCSH Ba)KHEHIINX
XMMHYECKMX 3aKOHOB, TEOPUH M NOHATHH; (OpMHUpPYET MNpEACTaBIEHUE O DPOJIM XHUMHUHU B
OKpYXXaloIlleM MHpE U KU3HM 4esoBeka.llpm 3TOM OCHOBHOE BHUMAaHHE YJIENSETCA CYLIHOCTU
XMMHYECKMXPEAKLIUH 1 METOAAM UX OCYILECTBIICHUS.

OI[HI/IM N3 OCHOBHBLIX INPHUHIOUWIIOB IMOCTPOCHUA IMPOrpaMMBI SABJIACTCA MPUHIUIT JOCTYIIHOCTH.



OKCIIEpUMEHTAIIBHBIC [TaHHBIC, TOJYYCHHBIE YYaIllMMHUCA IPH BBIITOJHEHUH KOJWYECTBEHHBIX
OIBITOB, MO3BOJIAIOT YYAIUMCS CaMOCTOSATENIBHO JI€JIaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH.
ITonxombl, 3aJ10)KEHHBIE B COJIEPKaHKUE NTPOrpaMMbl Kypca, CO3/1al0T HEOOXOAUMBIE YCIOBUS JUIS
CUCTEMHOI'O YCBOECHMS YyYallUMMCS OCHOB HayKd, JUIsi OO€CIedeHMs] pPa3BUBAIOLLIEIO H
BOCIIUTBIBAIOLIETO BO3JEHCTBUA OOyueHHMs Ha JMYHOCTh ydaumierocs. PopMmupyeMble 3HAHUSA
JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEKIEHUI IIKOJIbHUKA, LIEHTPAJIBHBIM SJIPOM €r0 Hay4HOI'O
MHUPOBO33PEHUS.

Ha 6a3e nenrpa «Touka pocray obecneunBaercsi peanusanusi o0pa3oBaTEIbHBIX MIPOrPaMMm
€CTECTBEHHOHAYYHOU U TEXHOJIOTHYECKOM HAIIPaBICHHOCTEH,

pa3paboTaHHBIX B COOTBETCTBUM C TpeOOBaHUAMHU 3aKOHOAATENbCTBA B chepe 0Opa3oBaHUs U C

yuéToM pekoMeHanuii PenepaabHOro onepaTopa yueOHoro npeaMera « XUMUsD.
OO6pazoBarenbHasi MporpaMma MO3BOJIIET HHTETPHUPOBATH PEATU3yeMbIe MOAXOJIbI, CTPYKTYPY

U CoJep)KaHWe NMpHU OpraHm3anuu oOydeHHss XMMUU B 8—9 KiaccaX, BBICTPOGHHOM Ha 0ase

0000 U3 TOCTYMHBIX Y4eOHO-MeToAnuecKux KomiiekcoB (YMK).

Wcnonp3oBanue obopynoBanus «Touka pocta» mnpu peanuszauuu jgaHHod OIl mosBosser

CO3J1aTh YCJIOBUS:

—  Jlns pacumpenus copepKaHus MKOIBHOTO XMMHUYECKOTO 00pa30BaHus;

— Ui TIOBBIIICHUS IMO3HABATEJIbHONW AaKTHMBHOCTH OOYYAIOIIUXCS B €CTECTBCHHOHAYYHOM
obnacTy;

— IS pa3BUTHS JIMYHOCTH peOEHKAa B TMpoiecce OOYYCHHS XUMHH, €ro CIIOCOOHOCTEH,
(GbopMUPOBaHUS U YIOBIETBOPEHHUSI COIIHAIEHO 3HAYUMBIX HWHTEPECOB U MOTPEOHOCTEH;

— s paboThl ¢ OAapEéHHBIMH IIKOJbHUKAMH, OPTaHM3alldd WX Pa3BUTHS B Pa3IMYHBIX
o0acTsax o0pa3oBaTeNLHOM, TBOPUYECKOU JIEATSIHBHOCTH.
ean v 3apaun

1. Peanusanmus OCHOBHBIX 00HIEOOPA30BATENBHBIX MPOTPAMM MO y4EOHBIM IPEAMETAM
€CTECTBEHHOHAyYHOW HANpaBJIE€HHOCTH, B TOM 4HCI€ B paMKaX BHEYPOUHOH
NesITeIbHOCTH 00yUaroIuXcs;

2. BBeJIGHME COBPEMEHHBIX CPEICTB OOYYEHHUs M BOCHMTAHHS I U3ydeHHs (B TOM UMCIIE
SKCIIEPUMEHTAJIBHOT0) AUCHMILIMH (MOAYJEH) €CTECTBEHHOHAyYHOW HaIlpaBI€HHOCTH
IIPU pean3alii OCHOBHBIX 00Ie00pa3oBaTeNbHBIX ~ MPOrPaMM M JIOTIOJHUTEIbHBIX
0011e00pa3oBaTeIbHBIX MPOTPaMM, B TOM YHCIIE JUISl paCIIMPEHUs COJIepKaHusl yueOHOro
peaMeTa « XUMUs».

3. Bosneuenue ydamuxcsa B IPOCKTHYIO ACATCIBHOCTD.

IIpodunbHblii  koMIIeKT  oOopynoBaHus HeHTpa «Touka pocra»yobecrieunBaeT
3pdeKTUBHOE JOCTHKEHHE O00pa30BaTEIbHBIX PE3Y/IbTaTOB OOYUYAIOMIMMMCA MO MpOrpamMMam
€CTECTBEHHOHAYyYHOW HaNpaBJIE€HHOCTH, BO3MOXHOCTh YIJyOJEHHOIO HM3YyY€HHUS OTAENbHBIX
IPEIMETOB, B TOM 4HucIe 11 (GopMUpOBaHHS N300pETATENIbCKOT0, KPEaTUBHOTO, KPUTHIECKOTO
MBIIUICHUS], Pa3BUTHS (QYHKIMOHAIBHOM TPaMOTHOCTH Yy O0Oy4arommxcs, B TOM YHCIE
€CTECTBEHHOHAYyYHOW U MaTeMAaTUYECKOM.

OKCIIEpUMEHT SBJIAETCS HCTOYHUKOM 3HAHMM M KPUTEPUEM MX HMCTHUHHOCTH B HAyKe.
Konuenmus coBpeMeHHOro oOpa3oBaHHUs MOJpa3yMeBaeT, 4YTO B Yy4eOHOM DSKCHEPHUMEHTE
BEIYLIYI0 pPOJb JIOJDKEH 3aHATh CaMOCTOSITENIbHBIA  HCCIENOBATENIbCKUM  yUEHUYECKUI
9KCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTAIbHbIE UCCIIEIOBAHMS TI0 XUMHUH YK€ TPYAHO IPEICTaBUThH O0€3
WCIIOJIb30BaHUS HE TOJIbKO aHAJIOTOBBIX, HO M IU(POBBIX H3MEPUTENbHBIX Npubopos. B
®enepansHoM ['ocymapctBennom Oo6pazoBatensHoM Crangapre (PI'OC) mpommcano, 4To
OJIHUM H3YHUBEPCAJIBHBIX YUEOHBIX AEHCTBHH, MPHUOOPETAEMBbIX YUYaIIUMHCS, IOJKHO CTaTh
YMEHHUE «IPOBEICHUS OIBITOB, IMPOCTBHIX SKCHEPUMEHTAJIBHBIX HCCIEIOBAaHUMA, MPSAMBIX H
KOCBEHHBIX HM3MEPEHHUI C HCIOJb30BAHUEM AaHAJIOTOBBIX U LU(PPOBBIX H3MEPUTEIBHBIX
puOOpPOBY.

VY4eOHBIN 3KCIIEPUMEHT 1O XMMHUH, MPOBOAMMBIA Ha TPAAULMOHHOM 00OpyIOBaHMHU, O€3

npUMeHeHHUs U(POBBIX TabopaTOpHii, HE MOKET MO3BOJMTH B TOJHOM Mepe pPEelIMTh BCe
3a7a4¥ B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PAIOM IMPUYHH:



TPAAUIIUOHHOC IIKOJbHOC 060py,I[OBaHI/Ie N3-3a OI'paHUYCHUA TEXHUYCCKUX BO3MOKHOCTEH HE
MO3BOJIACT IPOBOAUTH MHOTHEC KOJIMUCCTBCHHLIC UCCIICIOBAHMA,

JJIUTCIIBHOCTE IPOBEACHHUA XHMUUYCCKHX I/ICCJ'IG,HOBaHI/Iﬁ HE BCCraga cCorjiacyerca ¢
JIIUTCIIBHOCTBIO y‘le6HI)IX 3aH$ITI/II7I;

BO3MOXHOCTb INPOBCACHUSA MHOI'UX I/ICCJIC[[OBaHI/Iﬁ OrpaHu4nBacTCAd Tpe6OBaHI/ISIMI/I TCXHHUKU
0e30I1aCHOCTH | Jp.

Hudpoass  maboparopuss  IMOJHOCTBIO  MEHSET  METOAMKY U COJEp)KaHHe
IKCIICPUMEHTAIBHON JEATeIbHOCTH U PEIlaeT BBIICepeuncieHHble npodiemsl. Lupokuit
CIICKTp MAaTYUMKOB IO3BOJICT YYallUMCA 3HAKOMHUTBCA C IMapaMeTpaMu XHUMHYCCKOIO
IKCIIEPUMEHTA HE TOJIbKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. L{udposas
naboparopust MO3BOJISIET BECTH  JUIMTEIbHBIA  JKCIIEPUMEHT JaKe B  OTCYTCTBHE
IKCIIEPUMEHTATOPA, @ YACTOTa UX U3MEPEHHI HEIO/IBIACTHA YETI0OBEYECKOMY BOCIIPHSTHIO.

B mpouecce ¢opMupoBaHHS IKCIEPUMEHTANBHBIX YMEHMH YUYEHHK oOOydaercs
HPEJICTABIATh HHOOPMALIHIO 00 UCCIICIOBAHUN B YETHIPEX BHUIAX:

B B€p6aJII)HOMI OIMMCBIBATH J3KCIICPUMCHT, CO34aBaTb CJIOBCCHYIO MOJCJIb OSKCIICPUMCHTA,
q)HKCHpOBaTL BHUMAHHEC Ha U3MCPACMbBIX BCIIMYHNHAX, TCPMHUHOJIOTIMHU;

B TaOJIMYHOM: 3aIOJHSATH TaOIHIBI JAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHUS rpadukoB (mpu
3TOM Y y4aluxcs BO3HUKAET IEPBUYHOE MIPEJICTABICHUE O MacITabax BEJIUYUH);

B IpaM4ecKOM: CTPOUTH I'papUKH MO TaOJIUYHBIM JJAHHBIM, YTO Aa€T BO3MOXKHOCTh IIepexo1a
K BBIJBMIKEHMIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXy BEJIMYMHAMU (IIPU 3TOM YUUTEIh
IIOKa3bIBACT IPEUMMYLIECTBO B BHU3yalM3allUd 3aBUCUMOCTEH MEXIy BEIMYHMHAMU,
HarJIsiJTHOCTh U MHOIOMEPHOCTH);

B BHAC MAaTCMAaTHYCCKHUX ypaBHeHI/II\/JIZ JaBaTb MAaTCMaTHU4YCCKOC OIIMCaHUEC B3aMMOCBA3U
BCINYHNH, MAaTEMATHUYCCKOC O606IJ_ICHI/I€.



1. IIIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI TTPOT'PAMMBI

BueypouHnoii geareabHocTn «XUMMUS» ais 8-9 kiaccoB ¢ MCNoIb30BaHUEM
o0opynoBanus neHTpa «Touka pocTa» ¢ onMcaHueM YHHBEPCAJIbHbBIX
Y4eOHBIX IeliCTBHIi, JOCTUIaeMbIX 00y4YalOIMMHUCS
JIn4yHOCTHBIE pe3yJIbTaThI
OO0yuaromuiicst MOTYyYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIOUTUX JIMYHOCTHBIX Y'Y /1

— Onmnpenenenre MOTUBALIMKA U3YyYEHUS YIEOHOTO MaTepHaa;
— OIICHMBAHHWE YCBaWBAEMOTr0 Y4eOHOro MaTepHuaya, UCXOJ U3 COIHAIBHBIX M JTUYHOCTHBIX
IIEHHOCTEH;

— IIOBBIIICHUE CBOCTO O6paSOBaTCJ'II)HOFO YPOBHA MW YPOBHA TI'OTOBHOCTH K H3YUYCHUIO
OCHOBHBIX UCTOPHUUYCCKUX CO6BITI/II\/JI, CBA3aHHLIX C Pa3BUTUCM XMMHHU U O6H.[€CTB3;

— 3HAHHUC IIpaBUJI IIOBCACHUSA B qpe3BquaﬁHBIX CUTyallusiX;
— OIIEHMBaHHE COIMAIbHOM 3HAYMMOCTHU HpO(i)GCCHfI, CBA3aHHBIX C XHMHeﬁ;

— BJIaJICHUC IIpaBUJIaMHU 0e301macHoro O6paH_IeHI/I$I C XHMHYCCKMMH BCIICCTBAMHU H
O60py,[[OBaHI/ICM, IIPOABJIICHUC DKOJIOTUYECKOM KYJIbTYPBI.

MeranpeaMeTHbiepe3yibTaThl

Pezynsamusnbie

OOyyaromuiics MOJIy4uT BO3MOKHOCTH 17151 (JOPMUPOBAHUS CIEAYIOIMIUX PEryIsTHBHBIX Y'Y /I

— LesenojiaraHve, BKJIIOYas IOCTAHOBKY HOBBIX I€JIeH, NpeoOpa3oBaHHE INPAKTHUECKOU
3alayd B IIO3HABATCIIBHYIO, CAMOCTOATEIbHBIN aHAIU3 YCIOBUM AOCTIIKEHUS LEIMHA OCHOBE
yuéra BBIICNICHHBIX YUYUTEIEM OpPHUEHTHUPOB JIEHCTBUS B HOBOM Y4YeOHOM MaTepuale;
[IJIAHUPOBAHUE IYTU JOCTUKECHHUS LICIIEH;

— YCTAHOBJICHUEC LECJICBBIX NPUOPUTCTOB, BBIACICHHUEC AJIbTCPHATHUBHBIX CIoco00B JOCTHIXXCHUA
1eJI ¥ BbIOOp Hanbosee 3¢ (ekTuBHOro croco0a;

— YMCHHC CaMOCTOATCIIbHO KOHTPOJMPOBATH CBOE BpEMA U YIIPABJIATH UM,

— YMCHHC IPUHUMATL PCUICHUA B Hp06.]'IeMHOI\/'I CUTyalluu,

— IIOCTaHOBKa y‘IG6HBIX 3aJa4, COCTaBJICHHUC IIJIaHA U IIOCIICIOBATCIIBHOCTH }leflCTBI/IfI;
— OpraHusanysa pa6oqer0 MCCTa IIPU BBIITOJIHCHUU XUMUYCCKOTO 3KCIICPUMCHTA,

— TPOTHO3MPOBAHUE PE3yNHTATOB OOYYCHHsS, OICHHBAHWE YCBOCHHOTO MaTephalsia, OICHKa
KadyectBa H ypOBH?[ HOJ'IyLICHHI)IX 3HaHPII>i, KOppeKIII/Iﬂ IIJJaHa Hu CHOCO6a HCﬁCTBHﬂ HpI/I
HEe0OXOIUMOCTH.

Illo3nasamenvhobie

OOyyaromuiics MOJYYUT BO3MOXKHOCTH Ui (OPMHUPOBAHHUS CIEAYIOUIUX IO3HABATEJIbHbIX
YV

— TIOMCKU BBIJeNIEHUE HH(POPMAIUH;
— aHanu3 ycJoBUM W TpeOoBaHUI 3a7auu, BHIOOP, COMOCTaBlIEHHME M OOOCHOBaHUE criocoda
pelIeHns 3a/1a4y;

— BbIOOp Hambosee 3((HEKTUBHBIX CIOCOOOB PEIIEHUS 3a/1a4ll B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBH;

— BBIJIBIDKCHHE U 0OOCHOBAHHE THUIIOTE3bI, BBIOOP criocoba e€ mpoBEpKH;

—  CaMOCTOSTEIbHOE CO3/IaHUE AITOPUTMA JICATCILHOCTH MIPHU PEHICHUHU MPOOJIEM TBOPUECKOTO
Y TIOUCKOBOT'O XapakTepa,
— yYMEHHs XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAM;

— OIIMCBIBAHHE CBOMCTB: TBépILBIX, KUIKHUX, Fa3006p33HBIX BCIICCTB, BBIACIICHUEC HX
CYIICCTBCHHBIX ITPU3HAKOB,



— H300pa)keHHe coCTaBa MPOCTEHIINX BEIIECTB C MOMOLIbI0 XUMUYECKUX (POPMYII U CYIIHOCTH
XUMHUYECKUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPABHEHUN;

— IpoBeAEHUE HAOJIOJCHUH, ONUCAaHWE IPU3HAKOB M YCIOBMH TEUEHHUS XUMHUYECKUX
peaKIvii, BBIMOJHEHHE XUMUYECKOTO 3KCIIEPHUMEHTA, BBIBOJBI HA OCHOBE aHAIM3a HAOIOJCHUN
32 SKCIIEPUMEHTOM, DELICHHE 3a/ad, IMOJIyueHHEe XWMHYECKOH HH(POpPMAIMU U3 pa3IMyHBIX
HCTOYHUKOB;

— YMEHUE OPraHU30BBIBATH UCCIICIOBAHUE C LEIBIO TPOBEPKU TUIIOTES;
— yMEHHE JeNaTh YMO3AKIIOUeHUsl (MHYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

— YMCHHC 00BEKTUBHO OLICHUBATH I/IH(bOpMaI_[I/IIO 0 BCIICCTBAX M XHUMHYCCKHUX IIpoHeECCax,
KPUTHYCCKH OTHOCHUTLCA K HC@BI[OHEIy‘lHOﬁ I/IH(l)OpMaI_II/II/I.

Kommynuxamuenvie

O6y11a}0m1/1171c51 MOJIYYUT BO3MOXHOCTb JIA Q)OpMHpOBaHI/IFI CJICAYIOIUX KOMMYHUKAaTUBHBIX
VYI:

— IIOJHOC M TOYHOC BBLIPAXKCHHC CBOUX MBICJIEH B COOTBETCTBUHU C 3ala4yaM U YCJIIOBUAMU
KOMMYHI/IKaIII/II/I;

—  AJEKBaTHOE HCIOJIb30BAHUE PEUYEBBIX CPEACTB ISl yY4ACTUS B AUCKYCCHUM U aApTyMEHTALIMU
CBOECH MO3MLIMM, YMEHHE MPEACTABIATh KOHKPETHOE COJAEpkKaHHE C COOOLIEHHEM €ro B
MMMCBMEHHOM U YCTHOM (opme,

— OIpeJeNieHne clioco00B B3aUMOAEHCTBHUS, COTPYAHUYECTBO B IOUCKE U cOOpe nH(pOpMaIuHy;

— OIpeJeNeHue Croco00B B3aUMOJICHCTBUS, COTPYAHUYECTBO B MOKMCKE M cOope nHpopManuy,
ydacTHe B JHajiore, IUIAHWPOBAaHHE OOLIMX CHOCOOOB pabOTHI, MPOSBICHUE YBAXHTEIHHOTO
OTHOLIEHHS K APYTUM YYallMMCS; ONMCAHHME COAEPKaHUS BBINOJIHAEMBIX IACHCTBUM C IIENIBIO
OPUEHTUPOBKU B MPEAMETHO- IPAKTUUECKOHN JESITEIbHOCTH; YMEHUS YUUTHIBATh pa3HbIe MHEHUS
U CTPEMUTHCS K KOOPJIUHALIMN PA3IMUHBIX MTO3UIMIA B COTPYIHUYECTBE;

—  (opmynaupoBaTh COOCTBEHHOE MHEHHME U MO3UIUIO, apTyMEHTUPOBATh U KOOPJUHUPOBATH
e€ c MO3ULUAMHI NapTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE OOIIETO PEIIeHUs] B COBMECTHOM
NEeATEIbHOCTH;

— OCYILIECTBJIATh B3aUMHBIM KOHTPOJIh M OKa3blBaThb B COTPYAHHUYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIIb;

— IUIAaHHUPOBATh 0OIIME CHOCOObI PAOOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIHIO, OLEHKY
necTBUi mapTHEPA, yMETh YOeXK/1aTh;

—  HCIOJIB30BaTh a/IeKBATHBIE SI3BIKOBBIE CPE/ICTBA JUIsl OTOOpa)KeHHsI CBOMX YYBCTB, MBICIIEH,
MOTHBOB M TOTpeOHOCTEW; OTOOpakaTb B peud (OmUcaHue, OOBICHEHHE) COJepKaHUe
COBEpIIaeMbIX JEUCTBUN, KaKk B (opMe I'POMKOI COLMaIM3UPOBAHHON peuH, Tak U B (opme
BHYTpPEHHEHN peun;

— pa3BUBaTh KOMMYHUKATUBHYIO KOMIETEHIIMIO, UCIIOJIb3YSl CPEICTBA YCTHOW M MHUCbMEHHOMN
KOMMYHHUKAIlMM Tpu paboTe ¢ TeKcTaMH Yy4yeOHUMKAa M JIOMOJHUTENBHOW JIUTepaTypoil,
CIPaBOYHBIMU TaOJIMIIAMH, MHPOSBISTEIOTOBHOCTh K YBAKEHHUIO WHOM TOYKHM 3pEHUs NpuU
00CYXJIeHUH pe3yIbTaTOB BHIIOJHEHHOM pabOTHI.

Hpec)memnbze pe3yibmaninbl

OO0y4arommiicss HAYYHTCH:

— IpPUMEHATH  OCHOBHBIE  METOJAbI IIO3HAHMSL: HaOMI0/IeHe, HU3MEpEeHHe,
AKCIIEPUMEHT;

— ONHUCHIBaTh CBOMCTBA TBEPHBIX, KUIKHUX, Ta3000pa3HBIX BEIIECTB, BHIACIASN UX
CYILIECTBEHHbBIE MTPU3HAKY;

— PpacKphIBaTh CMBICII 3aKOHA COXPAHEHMSI MACChl BEILIECTB, aTOMHO-MOJIEKYJISIPHOM
TEOpUHU;



— pas3jin4yaTb XUMHUYCCKUE U (1)I/ISI/I‘ICCKI/IC SABJICHHA, HA3bIBATh IIPU3HAKKU U YCIIOBUA
MPOTCKAHUA XUMHUYCCKUX peaKqu/I;

— co0uroaTh npaBuia 6€30MacHoOi pabOThI IIPU MPOBEICHUHN OIBITOB;
— TIOJB30BaThCH JIAOOPATOPHBIM 000PYIOBaHUEM U TIOCYION;
— TOJy4aTh, COOMpPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

—  XapaKTepu30BaTh(PU3NIECCKUCUXUMUUECKHUECBONCTBAOCHOBHBIXKJIACCOB HEOPTaHUUECKHIX
COCIUHCHMUI,

- IIPOBOJAUTH OIIBITHI, ITOATBCPXKIAIOIIUC XUMUYCCKUE CBOMCTBA HN3YUYCHHBIX KJIAaCCOB
HCOPTaHNYCCKUX BCIICCTB,

—  pacKpbIBaTh CMBICI TIOHATHS «PACTBOPY, BEIYUCISITE  MAaCCOBYIO JIOJIO PACTBOPEHHOTO
BEILIECTBA B PaCTBOPE,

— TOTOBHUTbH PACTBOPHI C ONPeAEIEHHON MAaCCOBOM J0JI€i paCTBOPEHHOTO BEILIECTBA;

— XapakTepu30BaTh 3aBUCUMOCTh (bu3nyuecKux CBOMCTB BEILIECTB OT THNA
KPUCTAJUTMYECKOUN pelETKH,

— OoHIpcaciiaTb BUI XUMHYECKOU CBSI3U B HCOPTraHUYCCKUX COCANHCHUAX,

— pacKphpIBaThb OCHOBHBIE TMOJIOKEHHSI TEOPUU DJIEKTPOJIUTHUECKON IUCCOLIMALNH,
COCTaBJIATh YPABHEHHS AJIEKTPOIUTUYECKON JUCCOLMALIMM KHCIIOT, LIEJIOYEH, COJeH U
peaxkuii HOHHOTO OOMEHa;

— PaCKpbIBaATb CYIIHOCTb OKHCIINTCIBHO-BOCCTAaHOBUTCIBHBIX peaKHI/If/'I,OHpeIIGJISITB
OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb,

— COCTaBJIATh YPaBHCHUA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;
— Ha3bIBAaTb (I)aKTOpLI, BJIMAOIIUC HA CKOPOCTb XHUMHYCCKOHN PC€aKInu,

— XapakTepH30BaTh B3aUMOCBSI3b MEXIy COCTABOM, CTPOCHHEM H CBOMCTBAMHU HEMETAIIJIOB
1 METAJIJIOB;

— TPOBOJUTH OMBITHI MO TOJYYCHHIO U HU3YUYEHHUI0O XUMHUYECKHX CBONCTB pPa3lIUYHBIX
BEIIECTB;

— TIpaMOTHO 0oOpalaThcs ¢ BEIECTBAMU B TIOBCEAHEBHOM KHU3HU.
OO0y4yarommiicst MOJy4YUT BO3MOKHOCTh HAYYHThCH:

— BBABUTaTb W TPOBEPATH HKCIEPUMEHTAIBHO THUIIOTE3bl O XHWMHYECKMX CBOMCTBax
BEIIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, MX CHOCOOHOCTH BCTYNaTh B XMMHUYECKHE
PeaKIuy, O XapaKTepe U MPOAYKTAX PA3TUYHBIX XUMUYECKUX PEAKIIHIA;

— XapakKTepu3oBaTb BCHOIECTBA II0 COCTaBYy, CTPOCHUIO H CBOﬁCTBaM, YCTaHaBJIMBATb
MPUIUHHO-CIICACTBCHHBIC CBA3W MCXKY JaHHBIMU XapaKTCPHUCTUKAMH BCUICCTBA,

— COCTaBJIATb MOJICKYJIIPHBIC M IIOJIHBIE MOHHBIE YPAaBHEHUS IO COKPALIEHHBIM MOHHBIM
YPaBHEHUSM;

— TPOTHO3UPOBATh  CIIOCOOHOCTh  BEINECTBA  NPOSBJIATH  OKHUCIHUTEIBHBIC  HIIU
BOCCTAHOBUTCIBbHBIC CBOﬁCTBa C y‘-IéTOM CTeHeHefI OKHCJICHUS DJICMCHTOB, BXOIJAIIHNX B
€ro COCTaB;

— BBIABUTaTb W MNPOBEPATH OJKCIICPHUMCHTAJIBHO THUIIOTE3bl O PE3ylIbTaTax BOS)I@I\/'ICTBI/ISI
pa3nuYHbIX (haKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOHN peakiuy;

— HCIIOJB30BATh HpI/IO6peTéHHBIC SHAaHUA I OKOJOTMYCCKH TpaMOTHOI'O ITOBCIACHUS B
OKpY>Karollen cpere;

— WCTOJB30BaTh MPHOOPETEHHBIC KIIIOUEBbIE KOMIETCHIIUH MPHU BHIMOJHEHUH MPOEKTOB H

pelieHnr  y4yeOHO-MCCIE0BATEebCKUX 33Jad 10 H3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHUS U PAaCO3HABAHUSI BEIIECTB;

— 00BEKTHUBHO OLICHUBAThH I/IH(I)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLICCCAX;

— OCO3HaBaTb 3HAYCHHUC TCOPCTUUYCCKUX 3HAHUU 10 XUMHUH JJIsL HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA,



— CO03JaBaTb MOACIHU CXEMBI IJId PEIICHUA y‘Ie6HI>IX M ITO3HABATCJIIbHBIX 3a/a4,

— TOHMMAaTh HEOOXOIMMOCTb COOJIIOJICHHS MPEIINHCAaHul, MPeUlaraéMbIX B WHCTPYKIHAX
10 UCTOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.



COJEPXAHUE ITPOI'PAMMBbI
BHeypouHoii nesiteibHOCTH « XUMMUSA» ns 8-9 kiaccos

(68 yacoB)
C HMCIOJIb30BaHUEM 000py10BaHMsA HH(PPOBOI

Jaboparopum «Touka pocra»

8 ki1ace
Pa3znen 1. Xumuueckas jadoparopus (4uaca)

[IpaBwia TexHUKH OE30MACHOCTH MPHU MPOBEICHUU HCCICIOBAHUIN, MEIMIIMHCKHUE AamNTeuKu
MepBOi MOMOIM B KaOWHETe XUMHH. VHCTpYKTa)X 1O TeXHHKE 0E30ImacHOCTH. 3HAKOMCTBO C
mabopaTOpHBIM  00OpYNOBaHWEM.  XpAaHCHHWE MATePHAIIOB M PEAKTHBOB B XHUMHYCCKOH
nabopaTopuH.

Pa3nen 2. BemecTBa, KoTOpbie Hac oKpy:kawT (9 yacoB)

[IpocTeie U ca0KHBIE BEIIECTBA. XUMHUYECKHUE DJIEMEHTBHI.

JladopaTopublii onbIT Nel.O3HakOMIIEHHECOOPA3IIAMUIIPOCTHIXUCIOXKHBIX BemiecTB. CocTaB
atMochepsl. Kuciaopos kak BaKHEHIIIHI KOMITOHEHT aTMOC(epHhI.

JladopaTtopHblii onbIT Ne2 «llomyueHnue kucnopoga u3 NEpeKUcH BOJOPO/A, J0KA3aTEIbCTBO €ro
Hamuuusi». Boma B macmtabe miianersl. dusmyeckue CBOMCTBA, MApajoOKChl BOIbI, CTPOCHUE
BoJbl. [TokazaTenu kauecTBa BoAbl. MccaenoBanue Boibl U3 pa3HbIX HICTOYHUKOB
JlabopaTopublii onbIT Ne3 «OnpeneneHre BOAOMPOBOAHON U TUCTUINIUPOBAHHON BOJIBI»
JladopaTopuslii onbIT Ne4 «OKpacka HHIMKATOPOB B HEUTPAJIBHOM Cpene»

Paznen 3. SIBjeHusi, mpoucxoasimue ¢ BemecrBamu (4gaca)

Yuctele BemecTBa U cMecu. Kimaccudukanus cmeceil. CiocoObl pa3zieneHus cMecel: neiictBue
MarHuTOM, OTCTauBaHue, (UIbTPOBAHHE, BbITAPUBAHUE, KPUCTAIUIN3ALIUS, TUCTUILISALIUSL
IIpakTnueckas padora Nel«UucTble BemecTBa 1 CMECH»

IIpakTnyeckas padora Ne2 «OuncTKa BOJbI ¥ BO3/lyXa OT TBEPIBIX YACTHID»

Paznen 4. OcHOBBI 3KCIIepUMEHTAIbHOI xuMuu (17 yacoB)

IIpakTnyeckas padora Ne3 V3yueHue CBONMCTB BELIECTB: HATPEBAHUE BOJIbl, HATPEBAHUE
okcuaa kpemuus (IV).

IIpakTuyeckas padora Ne4 «I3mepeHne TeMepaTypsl KUIIEHUS BOABI C TOMOIIBIO JTaTYUKA
TeMIepaTypbl U TEPMOMETPA»

IIpakTnyeckas padoraNeS «OnpeneneHue TeMnepaTypbl KpUCTAIIIM3ALUU BEILIECTBA
Du3ndyecKue U XMMUUECKHE ABJICHUS. BplieneHre 1 NOIIOUIEHUE TeIUIa —IPU3HAK XUMUYECKOU
PEAKIIMH.

IIpakTnyeckas padora Ne6 «OKx30TepMUYECKas PEAKLIUI»

IIpakTnyeckas padora Ne7«OH10TEpMUYECKAS PEAKLIUS»

CKopoCTh XMMMUECKUX PEAaKIMi. XMMUYECKHE NTpEBpaIieHUs. XUMUYECKHE PEAKIIUH.
XuMuyeckue ypaBHeHUs. BblnoHeHHEe TPEHUPOBOYHBIX YIIPAKHEHHUH 110 COCTaBICHUIO
YPaBHEHUN XUMUYECKUX peakUui. TUIIbI XUMUUYECKUX PEaKIIUA.

IIpakTnyeckas padora Ne8» Tunbl XUMUYECKUX pPEAKIIAI
9 kIace
Pa3nen 5. OcHoBbI pacuerHoii xumun (1luacos)

Monp—eauH1Ia KoJIM4ecTBa BelecTsa. MosspHas Macca. BbuuciieHus mo XuMmu4ecKkum
ypaBHeHHUSM. 3aKoH ABoraapo. MoJsipHbIi 00beM T'a30B.



OTtHOCHUTENbHAS IJIOTHOCTE Tr'a30B. Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMC ((HpaKTI/IKYM Io
HU3YUYCHUIO CBOMCTB BCIICCTB OCHOBHBIX KJIACCOB HEOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ »

Pa3nes 6. OcHOBBI 2JIEKTPOJIHTHYECKOI quccomnanun (1lyacos)

IIpakTnueckas padora Ne9 «OuncTka BoJbl OT paCTBOPUMBIX IIPUMECEN». DIEKTPOIUTUYECKAS
JUCCOLUAIUSA—TIaBHOE YCIOBUE MPOTEKAHUs peakluid B pacTBOpax. DNEKTPOIUTHYECKAS
JIMCCOITHAIINS KUCIIOT, IIeI0Ueii B CoJIeH.

IpakTnyeckas padora Nel( «DneKTpoauTHUYECKAs JUCCOLUALUS

IIpakTnyeckas padora Nell «CuibHble U ci1a0ble JIEKTPOIUTHD)

IIpakTuyeckas padora Nel2 «BnusiHue TeMiiepaTypsl Ha JUCCOIUALIMION.

IIpakTuyeckasi padora Nel3 «BnusiHue KOHIIEHTPAIMK PACTBOPA HA JUCCOLIUAIIUION

Pemenue skcriepuMeHTANBHBIX 33124 10 TeMe «DJIEKTPOIUTHUECKAs TUCCOLHALINSY.

Pa3nen 7. [IpakTHKYM 10 M3yUYEeHHUIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB
HeopraHuvyeckux coequHeHui (12 yacos)

Oxcunel:  KiIaccUpUKANUs, HOMEHKIIATypa, CBOWCTBa, IIOJYYCHHE, NPUMCHCHHE.
JlaGopaTopublii onbIT Ne5. HabGmioneHue pacTBOPHUMOCTH OKCHIOB alllOMHUHHUSA, HATPHS,
KaJbLHsI U MEU B BOJIE.

I'unpoxcunbl. OcHOBaHUS: KiaccuUKaIys, HOMEHKIATypa, MOyuyeHue.

IIpakTnueckas padora Nel4 « Onpenenenue PH pacTBopoB»

IpakTnyeckas padora NelS «Peakius HeliTpanm3auuu. BzaumoelicTBue ruipoKcuia
HATPHUS C COJITHON KUCIIOTON»

AmdoTtepubie okcuasl U ruapokcubl. Kucnorsl. Cocra. Knaccudukanus. Homenknatypa.
[Tonydyenue kucnor. XuMU4ECKUE CBOMCTBA KUCIIOT

JlaGopaTopHblii onbIT Ne6 .«B3aumoielicTBie MeTauioB (Mardus, [UHKA, eje3a, MEIH) ¢
pactBopamu kucinot» Conu. Knaccudukanus. Homenknatypa. CriocoObl OTy4eHHs CONEH.
CaoiicTBa coneil.



Y4yeOHO-TEMATHYECCKHUN ILIaH

Ne | Tema ypoka Kon-Bo dopma OcHoBHBIE y4eOHBIE ICHCTBUS YUaIIuXcs
/i 9acoB 3aHATHUS
8 knace
Paznen 1 Xumnueckasi Jadoparopus (44aca)

1-2 | IlpaBuna TeXHUKH 2 becena, 3HaTh MpaBUIIa TEXHUKU 0€30IaCHOCTH TPU
0€30I1aCHOCTH IIpU pacckas. MIPOBEJICHUH HCCIIEI0BaHUN. 3HATh COCTaB
[IPOBEICHUU HNHcTpykTax. MEJULMHCKON allITEeYKU U YMETh OKa3aTh
UCCIICIOBAHHUIH, MEPBYI0 METUIIUHCKYIO TTOMOIIIb
MEIULUHCKUE
arTeyKu MepBOu
MOMOIIU B KaOUHETE
xumuu. MHCTpyKTax
M0 TEXHHUKE
0€30MacHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO C | YMeTh paboTaTh CO CIIUPTOBKOM, BecamH,
71ab0paTOPHBIM XUMHUYECKOU MEpHOI nocyaou
00opyI0BaHHEM nabopaTopueH.

becena

4 XpaHeHue 1 3HAKOMCTBO C | 3HaTh KJIaCCU(HUKAIMIO PEAKTUBOB IO IpyIIam
MaTepuajJoBH XUMHYECKON XpaHEHUs U UX JIeWCTBHE HA OPTaHU3M.
PEaKTHUBOB B nmaboparopueii. | IIpaBuabHO OPOPMIATE XUMHYECKUI
XUMHYECKOU becena JKCIIEPUMEHT
nabopaTtopuu

Pa3znen 2. BenmecTBa, KoTopble Hac okpy:kaioT (9 yacoB)

5-6 | TIpocThienCIIOKHBIE 2 Jlexmus JI0JDKHBI 3HATh: OMpeiesieHne aToma,
BEIIIECTBA. JIabopaTopHasi | mpOCTOrO U CIOKHOTO BEIIECTBA, OTIMIHE
XUMHAYECKHE pabota Ne 1 CMECH M CJIOKHOTO BelecTBa Jl0JKHBI YMETh:
aneMeHThl. JI/ONel. Pa3nuyars MpocThie U CII0XKHBIE BEIIECTBA,
O3HakoMJIEHHE C CMECH U CJI0XKHBIE BELIECTBA
oOpa3iamu NpoCThIX
U CJIO’KHBIX BEIIECTB.

7 CocraB atmocdeprr. | 1 Cemunap. 3HaTh 00BEMHYIO JIOJII0 COCTABHBIX YacTei
Kucnopon kax BO3/yXa
BAKHEUILINN
KOMITOHEHT
aTMocdepsl.

8 JlabopartopHas 1 JL/p. DKCIIEpUMEHTAIIBHO ONPEEINUTD COEPKAHNE
pabota Ne 2 KHCII0pOJ1a
«Ilomyuenune
KHCIIOpOJia U3
ITepekucu Boopoaa,

JlokazaTenbCcTBO €ro
HAJINYUSD).

9 Bopna B macmtabe 1 Kpyruenii cron | YMeHue xapakTepu30BaTh CBOHCTBA BOJIBI
TUTAaHETHI. (XMMUYecKue CBOWCTBAa OCHOBHBIX KJIACCOB
dusnueckue HEOpPraHUYECKUX BEILECTB),

CBOICTBa, MapaIOKCHI

BOJIbI, CTPOEHHUE

BOJIbI
10- | Ioxkazarenu 4 JlaGopaTopHast | YMeHue XapaKTepH30BaTh CBOMCTBA BOJIBI
13 | xauecTBa BOABI. pabora (XMMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB




HccnenoBanue Boabl
U3 pa3HbIX
HCTOYHUKOB
Jlaboparopnas
paborta Ne3
«Omnpenenexnue
BOJIOITPOBOJAHOMN U
JTUCTULTUPOBAHHOM
BOJIBI»
Jlaboparopnas
pabota Ne4
«Oxpacka
WHUKATOPOB B
HEUTPaAJIbHOU Cpene»

Heoprannueckux BeweCTB),

Paznen 3. SIBjieHus, MPOUCXOAALIN

e ¢ BemectBamu (4uaca)

14

YucTele BelecTna 1
CMECH.
Knaccudukanus
cMeceH.

1

Jlekius.

C(I)OpMI/IpOBaTB IIOHATHA O YUCTOM BCIICCTBC U
CMECH BCIICCTB

15

CnocoObI
pa3/iesIeHUsl CMECeil:
e CTBHEMArHUTOM,
OTCTauBaHHUE,
¢uibTpOBaHUE,
BbITIaPUBAHUE,
KpUCTAJTH3AIHS,
JUCTHILISIIHAL.

O6cyxnenue,
«MO3T0OBOH
IITYPM».

YMeTh xapakTepHu30BaTh CYIIIHOCTh MOHATHN
YHCTHIC BEIIECTBA U CMECH U CIIOCOOBI
paszaeleHusicMecen

16

[IpakTnyeckas
pabotaNel «Hucteie
BEIIECTBA U CMECU»

[IpakTnueckas
pabora

3aKp€HI/ITB IIOHATHUSA O HUCTOM BCUICCTBC U
CMECH BCIICCTB

17

[IpakTryeckas
pabota Ne2 «
OUYMCTKABObIN
BO3/[yXaOTTBEP/IbIX
YaCTHID

IIpakTnyeckas
pabora

3aerHI/ITL 3HaHUA 0 MCTOAAaX OYHCTKHU
BCIICCTB OT TBCPAbIX YaCTHUI]

Pa3znen 4. OcHOBBI dIKCIepUMEHTAIBLHON Xumuu (174acoB)

18

[IpakTrueckas
pabotaNe3

H3ydeHue cBOWCTB
BEIL[ECTB: HATPEBAHUE
BOJIbl, HATPEBAHUE

OKCHUOAaKPEMHUA
(IV).

1

[IpakTnueckas
pabota

Hcnonbs30BaHne NPAKTUYECKUX U
71a00paTOPHBIX PabOT, HE CIIOKHBIX
HKCIEPUMEHTOB JUIsl 10Ka3aTeIbCTBA
BBIIBUTAEMBIX TIPEIIONI0KEHUIN; ONMCaHNe

19

[IpakTuyeckas
pabota
Ned«3mepenue
TeMIIepaTypbl
KHIIEHUS BOJBI C
ITomomnisro maTumKka
TEMIEPATYPHI U
TEPMOMETPA»

IIpakTnyeckas
pabota

PE3YJIbTATOB OTUX pa60T

20

[TpakTrueckas

[IpakTrueckas

Hcnonb3oBaHne MPaKTHYECKUX padOT IS




pabora pabora ITo3HaHUS OKPYKAIOIIEro MUpa Pa3IMYHBIX
NoS5«Omnpenenenue MeTO/0B (Ha0II0IcHNE, U3MEPEHHUE, OTIBIT,
TEMIIEPaTypPbI HKCIEPUMEHT, MOACITUPOBAHUE H [IP.)
KpHUCTaILTU3aIIH

BEILIECTBA»

21 | dusuveckue u 1 Jlexuus [To3HaKOMUTBCS C BaXKHEHUIITUMU
XUMUYECKHUE XUMHUYECKUMU TOHATUAMU: (pu3nueckue u
saBieHus. Boinenenue XMMUYECKHE SBJICHUS, XUMUUECKas PeaKIus;
¥ TIOTJIOLICHUE TeTia YMEHHE OTJINYaTh XUMUYECKHE PEaKIUu OT
— IIpU3HaK (bU3NUECKUX SBICHHUHA
XUMHYECKON
peakiuu

22 | TlpaxkTuyeckast 1 [Ipaktnueckast | Mcnonb3oBaHue NPaKTUYECKUX U
pabora Neb6 pabota 71a00paTOPHBIX paboT, HE CIOKHBIX
«K30TepMHUUECKast HKCIEPUMEHTOB ISl TOKAa3aTeIbCTBA
pEaKIHs) BBIIBUTAEMBIX TIPEIIONIOKEHUIN; OMMCaHNe

23 | [IpakTuueckast 1 [IpakTuueckas | pe3ynbTaTOB ATHX padbOT
pabota Ne7 pabora
«QHI0TEpMUYECKas
peakuus

24- | Cropoctb 2 KomnektuBHasd | 3HaTh OIpeJesIeHHE CKOPOCTU XUMUYECKOI

25 | XUMHYECKHX pabora peaxiuu 1 €€ 3aBUCUMOCTh OT YCJIOBHMA
peakuui nporekanus peakuuu. [loHnmare 3HaueHUE

TEPMHUHOB «KaTaJIU3aTOP», KMHTHOUTOPY,
«hepMeHTBI».

26- | Xumuueckue 2 KomnexktuBHass | YMeHHe XapaKTepH30BaTh OCHOBHBIE

27 | npeBpamuieHus. pabota MIOJIOKEHUSIATOMHO-MOJIEKYJIS PHOT Oy YSHHS,
XumMHu4eckne MOHUMATh €ro 3HaueHHe
peaknuu.

28- | Xumudeckue 3 KomnexktuBHast | YMeHUE COCTABIATh YPAaBHEHUS XUM. PEAKIIUM.

30 | ypaBHeHus. pabora
Beimonnnenue
TPEHHUPOBOUYHBIX
YIPAKHEHHUU 110
COCTAaBJICHUIO
YpaBHEHUI
XUMHUYECKUX
peakimi

31- | Tumbl XUMHUYECKUX 3 YMeHue onpeaensTh peareHTsl U MPOYKThI

33 | peakuuit peaxkuu; paccTaBiIsATh KO3()PUIIMEHTHI B

34 | Tlpaktuueckas 1 IMpakTrveckass | ypaBHEHUSX PeaKIMil HA OCHOBE 3aKOHA
Pa6ora Ne8»Twurbt pabota COXPAHEHHsI MACChI BELIECTB
XUMHAYECKUX
peaKimin»

9 kaace
Paznen 5. OcHoBbl pacuetrHoii xumuu (11luacos)

35- | Moap — eauHULA 2 Penrenne VYMeHne BEIYUCIITE: KOJIMYECTBO BEIECTBA

36 | komnyecTBa 3ama4y WA Maccy M0 KOJMYECTBY BEIIECTBA WIH
BerecTBa. MoJssipHast Macce PeareHTOB WM MPOIAYKTOB PEAKIHH
Mmacca.

37- | Boruncienus no 4 YMeHHe BBIYUCIIATH MOJIIPHYIO Maccy 1o

40 | XUMHYECKUM PopmyJie COEIUHEHUS, KOJIMYECTBO BELIECTBA,

YPaBHECHHUSIM.

00BeM WU MacCy 1o KOJIMYCCTBY BCIUICCTBA,




O0BemMy 1 Macce peareHTOB WK IPOyKTOB
peakuuu

41- | 3akoH ABOrajpo. 3 YMeHure BbIUUCIIATh: KOJIMYECTBO BELIECTBA,

43 | MonsipHblii 06beM 00BeM WIIM Maccy MO KOJUYECTBY BEIIECTBA,
ras3os. 00BeMy MITH Macce peareHTOB U MPOYKTOB
OtHOcuTenbHas peakiuy; (HaXoIuTh 00BbEM rasza 1o
IUIOTHOCTH T'a30B. M3BECTHOMY KOJIMUYECTBY BEILECTBA (U

[Tpon3BoANTH OOpATHBIE BEIYUCIICHNUS))

44- | Pemenue 2 Pemenne YMeHue: xapakrepu3oBaTb XUMHUYECKHE

45 | BKCrIepUMEHTAIBHBIX 3a1a4 CBOICTBAOCHOBHBIXKJIACCOBHEOPTaHMYECKHUX
3aJa4 1o TeMe BELIECTB; ONPEAEIATh IPUHAIIIEKHOCTD
«[IpakTukym 1o BEIIECTB K OIpEIeICHHOMY KJlaccy
U3YYEHHUIO CBOMCTB COCIMHEHUH COCTaBIATH (HOPMYJIBI
BELIECTB OCHOBHBIX HEOPraHMYECKUXCOCTUHECHUMU3yYEHHBIX
KJIaCCOB KJIacCOB
HEOPraHMYEeCKUX
COCIMHEHUI»

Paznen 6. OcHOBBI 3JIEKTPOIUTHYECKOI qucconuanuu (11yacos)

46 | IIpakTudeckas 1 [Ipaktuueckast | MccaenoBaTh 35I€KTPONPOBOIHOCTD BOJIBI B
pabota Ne9 pabota 3aBHCHMOCTH OT crioco0a e€ O4MCTKU
«O4YHCTKAaBOJBIOT
PacTBOPUMBIX
MPUMECEN

47 | Dnexrponutnyeckas | 1 Jlexuus 3HaTh ONPEJCIICHUS OHITUH «AJIEKTPOIUTY,
JTUCCOIIAAITIS — «HEDJIEKTPOJIUTY, «AJIEKTPOIUTUYECKAS
I'maBHOE yciioBue JUCCOLMALINS
IIporexanus
peakuuii B
pacTBopax.

48 | Dnextponutnyeckas | 1 «Mo3zroBoi 3HATHONPEIETCHUSATIOHATU N CKUCTOTaN,
JUCCOLIMAIUS HITYPM», «OCHOBAaHHE», «COJIbY» C TOUKH 3PEHUS TEOPUU
KHCJIOT, O6cyxeHue AIIEKTPOJINTUYECKON JUCCOUAINH. Y METh
iesouei u cose. OOBSICHATBH O0IIME CBOMCTBA KMCIOTHBIX U

IIEJIOYHBIX PACTBOPOB HAJTMUMEM B HUX HOHOB
BOJOPOJa U TUAPOKCHU] - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIISATh
YPaBHEHHUSADIEKTPOIUTHUECKON TN CCOLTMALINN
KHCJIOT, OCHOBAHUI U COJIEH.

49 | IpakTryeckast 1 [Mpaktuueckast | [IpowstrocTpupoBaTh SKCIEPUMEHTOM
pabota NelO pabota Knaccudukaninio BemecTB Ha 31EKTPOIUTHI U
«QNEKTPONUTHIECKAs HEDJIEKTPOJIUTBI
JIMCCOIHALINSY

50 | Ipaktuueckas 1 3aKpenuTh NOHATHUS «CHIIBHBIN» U «CIa0BIN»
pabotaNel 1 AIIEKTPOJIUT.

«CunbHblenciadbie
AJIEKTPOIUTHI

51 | Ilpaktuueckas 1 HMeTh nipeacTaBlIeHUE O POIU TEMIIEPATYpPhI B
pabotaNel2» ANEKTPOJIUTAYECKON AUCCOLMALINI
Binusiaue
TeMIepaTypbiHa
JICCOITMALIUIO»

52 | IlpakTtuyeckas 1 [Ipaktrueckass | MimeTh npencTaBieHUEO BIUSHUA
pabotalNel3 pabora KoHueHnTpanuu pactBopa 3J1eKTpOJINTa Ha €T0




«BnustHue ONEKTPOIUTHUECKYIO AUCCOLUALIIIO
KOHLIEHTpaLuu

pacTBopa Ha

JCCOLIALIUION

53- | Pemenue 4 Pemenue YMeTh OCYyIIECTBIIATh XMMUYECKHUE OIIBITHI HAa

56 | sKcrepUMEHTAIBHBIX 3aj1au 3HAaHUE KaUYeCTBEHHBIX PEAKIIHIi; COCTABIATh
3az1a4 1o TeMe MIOJIHBIE M COKpAIIEHHBIE HOHHBIC YPABHEHUS
«OQNEKTPONUTHYECKAsS HEOOPAaTHUMBIX PEAKIUN U Pa3bsICHATH UX
JMCCOLIALINS» CYIIHOCTb. XapaKTepPU30BaTh YCIOBHS TEUCHUS

peaKIuii, HIyIINX A0 KOHIA, B PaCTBOpax
AJIEKTPOJIUTOB
Paznen 7. IIpakTHKYM 110 U3Y4Y€HHIO CBOHCTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHMYeCKHX
coennuenmnii (12 yacos)

57- | Okcumpr: 2 Kpyraslit cton, | YMeHne Ha3bIBaTh COEAMHEHUS U3YUEHHBIX

58 | kmaccugukarms, Jlp. KJIaCcCOB (OKCH/I0B); OIPEAEIATh
HOMEHKJIAaTypa, [TprHaANEKHOCTD BEIIECTB K OMPEISIIEHHOMY
CBOIICTBa, KJIACCY COCIMHEHUM (OKCUIaM);

HOJIy4EHHUE, XapaKTepu30BaTh XMMUYECKHUE CBOHCTBA
HpUMEHEHHE. OCHOBHBIXKJIACCOBHEOPTAHUYECKUXBEIIECTB
JlaGopaTopHbIil ONbIT (OKCHI0B); COCTABIIATH (HOPMYJIbI
Ne5.Habmonenue HEOPraHWYECKUX COCTMHEHHUIN U3yUYEeHHbBIX
PacTBOPUMOCTH KJIaCCOB (OKCHJIOB)

OKCHA0B ATIOMUHMUS,

HaTpUs, KaJbLUs U

MeJii B BOJIE.

59 | I'mapokcupl. 1 Jleknus YMeHune Ha3bIBaTh COCIMHEHUS U3YYEHHBIX
OcHoBaHus: KJIacCOB (OCHOBaHUM), ONPEENSTh
KJaccuukanus, [TpuHaIEKHOCTD BEIIECTB K OMPEIEIIEHHOMY
HOMEHKJIATYpa, KJIaCcCy COeIMHEHUI (OCHOBAHUSM)
NIOJTy4YEHHE.

60- | INpaktuueckas 2 [Ipaktnueckas | ChopmupoBaTh npencraBieHue o PH kak o

61 | paGoraNeld« pabora XapaKTEPUCTHUKE Cpe
Ompenenenne PH
pacTBOPOB»

62 | IlpakTuueckas 1 W3y4nTh CYyIIHOCTh peaKIuy HEHTpaTn3aiuu
pabota Nel5
«Peakusa
HEUTpaIn3aluu
B3aumonelictre
THJIPOKCHA HATPHS C
COJITHOW KHMCIIOTON

63 | AmdorepHsie 1 Jloka s YMeHHe XapaKTepru30BaTh XUMHUIECKIE
OKCH/JIBI U CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
THIPOKCH/IBI. coeMHEeHUH (aM(OTEPHBIX HEOPTAHUIECKUX

COCTMHEHUT)

64 | Kucnotsr. Cocras. 1 KomnexktuBHass | YMeHHe Ha3bIBaTh COEIMHEHHS N3YUE€HHBIX
Knaccuduxanus. pabora KJIACCOB (KUCJIOT); ONPEAETATh
Howmenknatypa. [TprHaANEXHOCTH BEIIECTB K OMpPEIeIIEHHOMY
[Tomyyenunekucnor. KJIacCy COeTMHEHUH (KUCIIOT); yMEHUE

COCTaBJIATH (POPMYIIBI HEOPTaHUYECKHUX
CoennHeHn U3y4EHHBIX KJIAaCCOB
65 | Xumnueckue 1 KomnektuBHast | YMeHUE COCTABIATh YPABHEHUS XUMHUECKUAX




CBOMCTBA KHCIIOT
JlaGopaTOpHBIAOMBIT
Nob.
B3aunmoperictue
METaJIJIOB (MarHus,
[IMHKa, JXeJe3a,
MeJIM) C pacTBOpaMu
KHCJIOT

pabora

peaxkiuii, XapakKTepU3yOLUINX XUMHUUECKHUE
CBOMCTBA KUCJIOT; YMEHUE PACIIO3HABATh
OIBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEJI0UYei

66 | Conn. KomnektuBHas | YMeHue coctaBisiTh GOpMyIIbI
Knaccudukanus. pabora HEOPraHUYECKUX COCIUHEHHUM N3YUeHHBIX
Homenxknarypa. KJIacCcOB (coJieit); yMeHue Ha3bIBaTh
Crioco6b! nostyueHus COEIMHEHUS N3YUYEHHBIX KJIaccoB (coJeil);
cosei ONpeAeATh NPUHAJIEKHOCTD BELLIECTB K

OmnpeneneHHOMY KIIacCy coeIMHEHUM(comneil);
YMEHHE COCTABIIATH (DOPMYIIbI
HEOPraHWYECKUX COEIMHEHUM

67 | CaoiicTBa comeii KostektuBHas | YMeHue XxapakTepu3oBaTh CBOMCTBA

pabota M3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB

(coneit); yMEHHE COCTaBIIATh YPaBHEHUS
XUMHUYECKUX PEaKIHid, XapaKTePU3yIOIINX
XUMHYECKUE CBOWCTBA COJIEN

68 | Ypoxk ob6oOreHne [TonBeneHue UTOTOB




IlepeyeHb TOCTYNHBIX HCTOYHUKOB HH(poOpManuu

B pa3aciie mpe€acTaByI€H CIIMCOK KHUI' U CCBIJIOK Ha CaﬁTBI, B KOTOPbIX bosee l'IOI[pO6HO OCBCIICHBI
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