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B o0yuenun xumuu OOJIbIIOE 3HAYEHHE HMEET SKCIEPUMEHT. AHAIU3UPYS
pe3yabTaThl MPOBEAEHHBIX OMBITOB, YUalluecs: yOeKaat0TCsa B TOM, YTO T€ WU UHbIC
TEOPETUYECKUE MPEACTABICHUS COOTBETCTBYIOT WM MPOTHUBOPEYAT PEATbHOCTH.
Tonbko  OCyIIECTBISIE ~ XMMHUYECKUM  SKCIEPUMEHT  MOXKHO  IPOBEPUTH
JIOCTOBEPHOCTh MPOTHO30B, CJHEJIaHHBIX HAa OCHOBaHMHM Teopuu. B mporecce
AKCIEPUMEHTAIBLHON  pabOThl  yyaluecss MPUOOPETAIOT  OMBIT  TMO3HAHUS
pEaTbHOCTH, SIBISIOMIMICS BaXXHBIM 3TarnoM (OPMUPOBAHUSA y HUX YOCKICHUH,
KOTOpbIE, B CBOI Ou€peb, COCTaBJISIIOT OCHOBY HAayYHOI'O MHPOBO33PCHUS.
Buenpenne o6opynoBanus uudpoBoil jaboparopuu 1eHTpa «Touka pocrtay
MO3BOJIUT KAYECTBEHHO W3MEHUTH Mpoiiecc oO0yueHus xuMuu. KoaudecTBeHHBIE
AKCTIIEPUMEHTHI MMO3BOJIAT MOJYYaTh JOCTOBEPHYIO HHGOPMAIIHUIO O TPOTEKAHUU TEX
WJIM MHBIX XUMUYECKHUX MTPOIECCax, O CBOMCTBaxX BemlecTB. Ha ocHOBE moydeHHbBIX
OKCTIIEPUMEHTAIBHBIX JIAaHHBIX O00y4aeMble CMOTYT CaMOCTOSITEJIBHO JeJaTh
BBIBOJIbI, 0000IIAaTh PE3yJIbTaThl, BBIABISITE 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyneT crmocoOCTBOBATH MOBBIIMICHUIO MOTUBAIIUN O0YUYEHHUSI IIIKOJIbHUKOB.

Jlns u3ydeHus: mpeamera «XUMHUsS» Ha 3Talle OCHOBHOTO OOIIEro oOpa3oBaHMS
oTBOAUTCA 68 yacos: 8-9 kiracc —68 yacos;

JlanHass oOpasoBaTenbHas MporpaMma OO0eCleurBaeT YCBOEHUE YYaITUMUCS
BOKHEHUIIINX XUMHUYECKUX 3aKOHOB, TEOPUI U TIOHATHH; (HOPMUPYET MPEACTABICHHUE
0 POJIU XMMHUU B OKPY’KAIOLIEM MHUPE M KU3HU 4esioBeka. [Ipu 3TOM OCHOBHOE
BHUMAHHME VYACISACTCS CYIIHOCTH XHMHYECKUX pEakiuid U MeTodaM HX
OCYIIIECTBIJICHUSI.

OnHUM W3 OCHOBHBIX IPHHIIUMIIOB MOCTPOEHUS MPOrpaMMbl SIBJISIETCS MPUHIIMIT
JOCTYITHOCTH. OKCIEPUMEHTAJIbHBIC JIaHHBIC, IOJYYCHHBIC YYalllUMHUCS TPHU
BBITTOJTHEHUN KOJMYECTBEHHBIX OIBITOB, MO3BOJISIIOT yYAIIUMCSI CaMOCTOSITEIbHO
JeNaTh BBIBOJBI, BBIABIATh 3aKOHOMEPHOCTH. Iloaxoawl, 3aJIOKEHHBIE B
cojepkaHue IPOrpaMMBbl Kypca, CO3/1at0T HEOOXOIUMbIE YCIOBHUS ISl CUCTEMHOTO
YCBOCHHUS YYalllUMHUCS OCHOB HayKW, s OOCCIEeUeHHUs pPa3BUBAIONICTO U
BOCMHUTHIBAIOIIETO  BO3ACHCTBUA  OOY4YeHHMS HAa  JUYHOCTh  YyYalllerocs.
dopmupyeMble 3HaHUA JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOCKICHHM MIKOJIbHUKA,

OCHTPAJIBHBIM AAPOM €TI0 HAYYHOI'O MHUPOBO33PCHUSI.



Ha 6a3e uentpa «Touka pocta» o0ecreunBaeTcs peaau3anns 00pa3oBaTeIbHbIX
MpOrpaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKOM HAIPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBMU C TPEOOBaHUSIMHU 3aKOHOJATENIbCTBA B cdepe
oOpa3zoBaHusa U ¢ y4€ToM pexomeHaanuii denepanbHOro omneparopa y4eOHOro
npeamMera «XUMUs».

OO6pa3oBatenibHas MporpaMMa Mo3BOJSIET HHTETPUPOBATH PEATU3yeMbI€ MOAXO/IbI,
CTPYKTYPY U COJEp>KaHHME MpPHU OpraHu3aluud oO0ydeHus XuMuM B 8§—9 Kiaccax,
BBICTPOEHHOM Ha 0aze Jr000ro U3 JOCTYNHBIX y4eOHO-METOJUYECKUX KOMIUIEKCOB
(YMK).

UcnonwzoBanue obGopynoBanusi «Touka pocray mnpu peanusanuu ganHor OII

IMO3BOJIACT CO34aTh YCIIOBUS:

HJIA paCIPCHUA COACPIKAHUA KOJBbHOT'0O XUMHUYCCKOI'O 06p330BaHI/I$I;
JIIA ITOBBIIIICHU A MMO3HABATCJILHOM AKTUBHOCTHU O6yanOIIII/IXC$I B

GCTGCTBGHHOHaquOﬁ 06J'IaCTI/I;

0 1 Ppa3BUTHUA  JIMYHOCTH pe6éHKa B IIPOLCCCC O6quHI/I$I XUMHUH, €TI0

CTIIOCOOHOCTEH, (POPMHUPOBAHUS M YIOBICTBOPEHHUS COIMAIBHO 3HAYMMBIXL]
MHTEPECOB U OTPEOHOCTEN;

d Juist paboThl ¢ OJApEHHBIMHU IIKOJIBHUKAMHU, OpraHU3allid WX Pa3BUTUSA B
pa3nu4HbIX 00JacTsAxX oOpa3zoBaTeabHOM, TBOpUeckoil AestenbHOCTHL] Lleab u
3aJa4u

1. Peaym3anusi OCHOBHBIX 00II€00pa30BaTeNbHBIX MPOrpaMM IO y4eOHBIM
npeIMeTaM eCTECTBEHHOHAYyYHOUH HANpaBlI€HHOCTH, B TOM YHUCJIE B pamMKax
BHEYPOYHOMU JIEATETLHOCTH 00yUYaIOIIUXCS;

2. BBEJICHHE COBPEMEHHBIX CPEJCTB OOYYECHHS W BOCHUTAHUS A M3ydeHus (B
TOM qyuCcIe HKCIIEPUMEHTAIIBLHOTO) JUACLUIUINH (Monyneit)
€CTECTBEHHOHAYYHOW  HAIMpaBJICHHOCTH IMPU  peaju3allid  OCHOBHBIX
0011eo0pazoBaTeIbHBIX porpaMmm u JOTIOJIHUTEIIbHBIX
o0meoOpazoBaTeIbHBIX MTPOrpaMM, B TOM YHCIE JUISl  PaCHIMpPEHUs
coliep KaHus y4eOHOTo mpeameTa « XuMUS.

3. BOBJICUEHUE yUYAIINXCS B MPOCKTHYIO JACSTEIHHOCTb.

[TpodunbHbIi KOMIUIEKT 000pyaoBaHuUs MeHTpa « Touka poctay obecrieunBaeT

3 PeKkTUBHOE TOCTHHKEHHE OO0pa30BaTEIbHBIX PE3YJIbTATOB OOYYAIOIIUMUCS IO

MporpaMMam €CTeCTBEHHOHAy4YHOU HAMPABICHHOCTH, BO3MOKHOCTbD YIIIYOJIEHHOTO

HU3y4YCHUA OTACIIBHBIX IIPEAMCTOB, B TOM YMCJIIC OJIA (bOpMHpOBaHI/Iﬂ



M300peTaTeNbCKOro,  KpPEaTMBHOTO, KPUTHYECKOTO  MBIIUIEHUS,  Pa3BUTHS
(YHKUMOHAIBHOM ~ TPaMOTHOCTH Y  OOydYaromuxcs, B  TOM  YHCIIE
€CTECTBEHHOHAYYHON U MATEMAaTUYECKOM.

DKCHEPUMEHT SIBJISIETCSI HCTOYHUKOM 3HAHUM M KPUTEPUEM UX UCTUHHOCTU B
Hayke. KoHuenmus coBpeMeHHOro 00pa3oBaHus OJpa3yMEBaET, UTO B y4eOHOM
DKCIEPUMEHTE  BEAYILYIO POJIb JOJKEH 3aHSTh CaMOCTOSTEIbHBIN
UCCJIEeI0BATEIbCKUM YUEHUUECKUI SKCIIEPUMEHT.

CoBpeMeHHbIE HKCIEPUMEHTAJIbHbIE HCCIEAOBAHUS 0 XUMHUU YK€ TPYAHO
OpelCTaBUTh 0€3 HCIMONb30BaHUS HE TOJBKO AHAJIOTOBBIX, HO W LHU(POBBIX
n3MepuTenbHbIX pubdopoB. B denepansnom 'ocynapcrsennoM OO6pa3zoBaTeIbHOM
Crangapre (®PI'OC) mnpomucaHo, 4YTO OJHMM M3 YHHMBEPCAJIBHBIX YUYEOHBIX
NEUCTBUM, MPUOOPETAEMBbIX YYAIIUMHCS, TOJDKHO CTAaTh YMEHHUE «IPOBEICHHS
OTBITOB, MPOCTBIX AIKCIEPUMEHTAIBHBIX HCCIIEOBAHUM, MPSMBIX M KOCBEHHBIX
U3MEpPEHUN C HCIOJIb30BAHUEM AaHAJOTOBBIX M IU(GPOBBIX H3MEPUTEIBHBIX
pruOOpOBY.

VY4eOHbI HSKCIEPUMEHT M0 XUMHH, IPOBOAUMBIA Ha TpPaAULIMOHHOM
o0opyioBaHuM, 0€3 NpUMEHEHNs LU(POBBIX TAOOPATOPHIA, HE MOKET MO3BOIUTH
B MIOJIHOM MEpe PELIUTh BCE 33/1a4 B COBPEMEHHON LIKOJIE. DTO CBA3AHO C PSIIOM
PUYKH:

TPaJULMOHHOE IIKOJBHOE O0OpYJOBaHME M3-32 OrPAHUYECHUS TEXHUYECKUX
BO3MOKHOCTE  HE  IMO3BOJIIET  IPOBOAMTH  MHOTHE  KOJIMYECTBEHHbBIE

HNCCIICO0BAaHUA,

JUTATETBHOCTh TIPOBEACHHSI XUMHUYECKUX UCCIICIOBAaHUA HE BCETa COTIACYETCS C
JUTUTETTLHOCTHIO YIeOHBIX 3aHATHI;

BO3MOXHOCTh ~ TPOBEJEHUS  MHOTHX  HCCIEIOBAHUN  OTPaHUYMBACTCS
TpeOOBaHUAMH TEXHUKH O0€30MMaCHOCTH U JIp.

[Mudposas nmabopaTopusi MOTHOCTHIO MEHSIET METOJIUKY M COJEpKaHHE
AKCIIEPUMEHTATBHON JESTEIHPHOCTH M PEIIAET BBIMICTICPEYHCICHHBIE TPOOIEMBI.
[Iupoxuii CrIeKTp JATYMKOB MO3BOJISET YUAIIUMCS 3HAKOMHUTHCS C TTapaMeTpaMHu
XAMHYECKOTO JKCIIEPUMEHTa HE TOJBKO Ha KAa4eCTBEHHOM, HO W Ha
KOJIMYECTBEHHOM  ypoBHe. [ludpoBas maGopaTopuss TMO3BOJIIET  BECTH
JUTHTETTLHBIN IKCIIEPUMEHT Ja)Ke B OTCYTCTBHE SKCIIEPUMEHTATOPA, & 9aCTOTa UX

I/I3MepeHHﬁ HCIIOABJIACTHA YCJIIOBECUCCKOMY BOCIIPHUATHIO.



B npouecce popmupoBaHus 3KCIEpUMEHTAIbHBIX YMEHUN YYEHUK 00ydaeTcs
MPEACTaBIATh UH(POPMALUIO 00 UCCIEIOBAHUU B YETHIPEX BUIAX:
B BEpOaJIbHOM: ONMCHIBATh OJKCIEPUMEHT, CO3[1aBaTh CIIOBECHYIO MOJEIb
DKCIIEPUMEHTa, (UKCUPOBATH BHHUMAaHHE Ha U3MEPAEMBIX  BEIUUYMHAX,
TEPMUHOJIOTHH;

B TaOJMYHOM: 3amlOJHATH Ta6J'II/II_[BI JaHHBIX, JIC)KAIOIUX B OCHOBC IOCTPOCHHUIA

rpadukoB (pu ATOM y ydamuxcs Bo3HuKaeT mepsuuHoel mpencraBnenue o
Macitabax BEJIUYMH);

B rpaduueckoM: CTpOUTh Trpadukd MO TaOJUYHBIM JIaHHBIM, YTO JaéT
BO3MOXKHOCTh TE€pexojia K BBIIBHKEHUIO THUIOTE3 O XapakTepe 3aBUCUMOCTHU
MEXIy BeIWYMHaAMH (MpU HSTOM YUMUTENh TIOKa3bIBa€T MPEUMYIIECTBO B
BU3yaJIM3AllUM  3aBUCUMOCTEH  MEXJYy  BEIWYMHAMM,  HATJAJHOCTh U
MHOTOMEPHOCTb);

B BHJE MaTEMaTHUYECKUX ypaBHEHUN: JaBaTh MaTEMaTUYECKOE OIKMCaHUe
B3aMMOCBSI31 BEJIMYUH, MAaTEMaTHYECKOe 0000IIIeHHE.

[lepexox oOT Kaxaoro sTama MpeACTaBlIeHUs HWH(POpPMAIMU 3aHUMAET
JIOBOJILHO OOJIBIIION MPOMEXYTOK BpeMeHu. B 7—~8 kiaccax 3TOT mpoiiecc
HEO0OXOJIMM, HO B CTapIIUX KJIAcCax MOKHO ObUIO OBl 3TO BpeMsl MOTPaTUTh Ha
pemieHre OoJjiee BaXXHBIX 3amad. B 3ToM miuaHe uu@poBbie JabopaTopuu
CYILIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsi MOKHO MOTpatuTh coriaacHo ®I'OC
Ha (GOPMHpPOBAHUE HCCJIEAOBATENbCKUX YMEHUW  ydYallluXcs, KOTOpBIE
BBIPAYKAIOTCS B CJIEIYIONINX JEHCTBUAX:

- ompeieieHUE TTPOOJIEMBI;
IOCTAaHOBKA MCCJIEI0BATEILCKOM 3a/1a4H;
IUIAaHUPOBAHUE PEIICHUS 3a0a4H;
MTOCTPOCHUE MOJETICH;

BBIJIBIKCHUE THITOTE3;0 sKcrepuMeHTalbHas mpoBepka runore3; 0 anamms

JTAHHBIX SKCIIEPUMEHTOB UJIU HAOJIOICHHUIT;

O dopmynupoBaHuE BHIBOJIOB.



1. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHMUS ITPOI'PAMMBbI

BHeypouHoii neaTeabHocTH «XUMUS» ns 8-9 kiaccoB ¢ HCNOIB30BaAHUEM

o0opyaoBanus neHTpa «Touka pocTa» ¢ ONMCAHUEM YHHBEPCAJbHBIX
Y4eOHBIX JeHCTBHUI, JOCTUTAaeMbIX 00y4al0 UM HCS

JInYHOCTHBIE pe3yIbTAThI

OOyyaromuiicss TOJYYUT BO3MOXKHOCTH Il (POPMUPOBAHMUS  CIETYIOIINX
JIMYHOCTHBIX Y Y JI:
olpejieieHre MOTUBALMY U3YUYEHUs] yueOHOro MaTepuarna;
OLICHMBAHUE YCBAMBAEMOTO y4ye€OHOro maTepuala, MCXOJAs M3 COLHAIbHBIX U
JUYHOCTHBIX IEHHOCTEM;
0 moBeimieHne cBoero o00pa30BaTENbHOTO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HUCTOPUUYECKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XUMHUU
1 00111eCTBa;
3HAHME MPABUJI TIOBEJICHUS B YPE3BbIYAHBIX CUTYAIIUSX;
OLIEHMBAHME COIMAIBLHONW 3HAUYMMOCTH MpodeccHid, cBsi3aHHBIX ¢ xumuei; O
BJIaJICHUE MIpaBUJIaMu 0€30IaCHOr0 OOpPAIEHUS ¢ XUMUUECKUMHU BEIIeCTBaMU U

000pyA0OBaHUEM, TIPOSBICHUE IKOJIOTHYECKON KYJIbTYPHI.

MeTanpeaMeTHbIe Pe3yJbTaThI

Pecyiamuesnvie

OOyuaronuics TOJYYUT BO3MOXKHOCTH JUIA  (OPMUPOBAHUSA  CICAYIOIIMX

peryisTuBHbIX Y Y /:

| menenojaraHie, BKJIIOYas IIOCTAHOBKY HOBBIX I€Jied, TMpeoOpa3oBaHUE
MPAKTUYECKON 3aJjaud B MO3HABATEIbHYIO0, CAMOCTOATEIbHBIN aHAIU3 YCIOBHM
JOCTVDKEHHMSI 1IeJId Ha OCHOBE YYETa BBIJICICHHBIX YYUTEIEM OPHUEHTHUPOB
JEHCTBHS B HOBOM y4eOHOM MaTepHalie; INITaHUPOBAHUE ITYTH JIOCTHIKEHHS IICIICH;

"] yCTAHOBJICHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE AJIbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IN ¥ BBIOOp Hanboiee 3 PeKTUBHOTO Crioco0a;

| yMEHHE CaMOCTOATEILHO KOHTPOJIUPOBATh CBOE BpEeMs 1 YIIPABIISITh UM;

“1 yMEHHE TPUHUMATh PEIICHUS B TPOOJIEMHON CUTYaIINH;

| mocTaHOBKAa YYEOHBIX 3aj7ad, COCTABJICHHE IUJIaHA M TOCJIEA0BATECIHHOCTH

JICHCTBUM;



"1 opraam3arust pabodyero Mecrta MpH BHITIOJHEHUA XUMUYECKOTO dKCcTiepuMenTa; L
MIPOTHO3UPOBAHKUE PE3YJIHTATOB O0YyUEHHUs, OLICHUBAHUE YCBOEHHOTO MaTepHuaa,
OIICHKA KauyeCTBa M YPOBHS IMOJYUYEHHBIX 3HAHUM, KOPPEKIMS IJIaHa U crocola
NEeUCTBUS IPU HEOOXOAUMOCTH.

lloznasamenvivie

OOyyaromuiics TOJYYUT BO3MOXKHOCTb JUIsl  (DOPMUPOBAHUS  CIEAYIOIIUX

1o3HaBaTelbHbIX Y Y /I:

ITOUCK U BBIACJICHUC I/IH(i)OpMaL[I/II/I;
aHaJIn3 yCJ'IOBl/If/'I 151 Tpe6OBaHHﬁ 3ajgadyu, BBI60p, COITIOCTaBJICHHE U 000CHOBaHME

crocoba peUICHUS 3a1a9U,

O BeIOOp Hanbomnee 3G(HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4ll B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

O BblaBMKEHHE M 0OOCHOBaHWE THMOTE3bI, BbIOOp crmocoba eé mposepku; U
CaMOCTOSITENIFHOE CO3/IaHUE aJITOPUTMa JIESTEILHOCTH MPH PEIIEHUH MPOo0iieM
TBOPYECKOTO U IOMCKOBOI'O XapaKTepa;

YMEHUS XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOHCTBAM;
OITMCBHIBAHUE CBOWCTB: TBEPIIBIX, )KUIKUX, Fa3000pa3HBIX BEIIECTB, BBIJIEICHUE UX
CYIIECTBEHHBIX MTPU3HAKOB;

O u3o0pakeHHe cocTaBa MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMHUECKUX (popmMy
M CYIIHOCTH XMMHYECKHX PEaKIHH C MOMOINBI0 XMMHYECKMX ypaBHeHwii; [
NpoBe/eHHEe HAONIOJCHHUI, ONHCAHWE TPU3HAKOB M YCJIOBUH  TEUCHHSA
XUMUYECKUX PEaKlUii, BBIMOJTHEHUE XUMMUUECKOTIO SKCIIEPUMEHTA, BBIBOJIbI Ha
OCHOBE aHaJIM3a HaOJIOICHUH 3a HIKCIIEPUMEHTOM, pPEIlIeHUe 3a]a4, MOJTyuyeHUe
XUMUYECKON HH(OPMALIUY U3 PA3ITUUHBIX HCTOYHUKOB;

YMEHHE OPTaHU30BbIBAaTh UCCIIEIOBAHUE C LIEIbIO POBEPKH TUIIOTES;

YMCHHUC ACJIaATh YMO3AKIIOYCHHUA (I/IH,Z[YKTI/IBHOG Hu 110 aHaJ'IOFI/II/I) 1 BBIBOJBI, O
YMCHHC 00BEKTHBHO OLICHUBATb HH(I)OpMaI_[I/IIO O BCIICCTBAX U XUMHNYCCKHX

npoliieccax, KpUTHYECKA OTHOCUTHCS K NMCEBAOHAYYHOU UHPOpMAIIUH.

Kommynuxamuesnuoie

OOyuaronuiics MOJYYUT BO3MOXKHOCTH Mg  (POPMUpPOBaHUSI  CIEAYIOIIMX

KOMMYHHKaTUBHBIX Y'Y /I:



O IMOJIHOC U TOYHOC BBIPAXCHHUC CBOUX MBICJIEH B COOTBETCTBUHU C 3agadyaMu 1

YCIIOBHUSIMH KOMMYHUKAIIUN

O aJIeKBaTHOE HUCIIOJIb30BAHUE PEUYEBBIX CPEACTB JJIS y4acTUs B IUCKYCCUU U
apryMEHTallui CBOEU NO3UIUU, YMEHHUE IPEACTABIATh KOHKPETHOE COICPIKAHUE C
COOOIIIEHHEM €r0 B MMCbMEHHOM M YCTHOM (opMme,

O ompeiesieHne crocoO0B B3aUMOACHCTBUSI, COTPYIHUYECTBO B MTOUCKE U cOOpe
uH(popMaImy;



O
OIpeJIeIeHHE CIOCOO0B B3aMMOJACHCTBUS, COTPYIHUYECTBO B MOMUCKE U cOOpe

uHpopMalnK, ydacTUe B JUaNore, IJIaHUpPOBaHUE OOIIMX CHOCOOOB paloTHI,
MPOSIBJICHUE YBAXKUTEIHLHOTO OTHOIICHUS K JPYTUM YYallAMCS;, OIMCAHHE
COJIep KaHMS BBIMOJTHAEMBIX JEHCTBUN C I1EJIbI0 OPUCHTUPOBKH B IMPEAMETHO-
MIPAKTUICCKOMN ACATEIHPHOCTH; YMEHHUS YIYUTHIBATh pa3HbIe MHEHUS U CTPEMHUTHCS K

KOOpAMHAIIUU pa3JIMIHBIX HO3I/II_[I/II7I B COTPYAHHUUYCCTBC,

d dbopmynupoBaTh COOCTBEHHO€ MHEHHE W TO3UIIUIO, apTYMEHTUPOBATH U
KOOPJIMHUPOBATh €€ C MO3UIUAMU MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE

O6H_ICI‘O peuiCHUs B COBMECTHOM ACATCIIBHOCTU,

O OCYIICCTBIIATDH B3aUMHBIN KOHTPOJIb U OKa3bIBATb B COTPYAHHYCCTBC
H€O6XO}II/IMYIO B3aUMMOIIOMOIIb,

a IJIAHUPOBATh OOIUE CIMOCOOBI PAOOTHI; OCYIIECTBISATH KOHTPOJIb,
KOPPEKIIHIO, OIICHKY JICHUCTBHIA MapTHEPA, YMETh YOCIKIaTh;

d UCIIOJIb30BaTh aJICKBAaTHBIC SI3BIKOBBIC CPEJICTBA JJISI OTOOPaKEHUS CBOMX
qyBCTB, MBICJIC, MOTHBOB M IOTpeOHOCTEH; OTOOpakaTh B peudn (ONHCaHWE,
OOBSICHEHHE) COJIEp)KaHUE COBEpIIAeMBIX JEHCTBUH, Kak B (opme TpoMKOi

COLIMAJIM3UPOBAHHOMN peuu, Tak U B (popme BHYTpEHHEH peun;

a pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHILIMIO, UCITOIb3Ys CPEICTBA YCTHOU
M TMHCbMEHHOW KOMMYHUKAIlMM Tpu paboTe ¢ TeKcTaMu ydyeOHUKa U
JIOTIOTHUTENILHOM JIUTEPATypOH, CIPAaBOYHBIMU TabJIUIIAMHU, IPOSIBIISITH TOTOBHOCTD
K YBQXCHUI0O MHOW TOYKH 3pPEHUSI MPH OOCYKIEHUU PE3yIbTAaTOB BBIMOTHEHHOM

paboTHI.

HD@@MBI’I’IH ble pe3yibnianivl

O0yyarmuiicss HAyYUTCH:

OnpuMeHsITh OCHOBHBIE METOMbI MO3HAHMS. HaOII0ACHUE,
U3MEPEHUE, IKCIIEPUMEHT;
0 onMchIBaTh CBOMCTBA TBEPIBIX, JKHJIKHX, Ta3000pa3HBIX BEIISCTB, BBIICISS HX

CYIICCTBCHHBLIC ITPU3HAKHU,

0 PACKpbIBATb CMBICJI 3aKOHA COXPAaHCHUA MaCChl BCHICCTB, aTOMHO-MOHeKYHﬂpHOfI

TEOPUH;



pa3nuyaTh XUMUYECKHE U (PU3NUECKUe SIBICHMUS,
HA3bIBaTh MPU3HAKHN U YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIIN;
OcoOmtonaTe npasuiia 6e30macHoi paboThl IPU MPOBEECHUU OIBITOB;

Ononp3oBaThes 1abopaTOPHBIM 000pYIOBaHUEM U TIOCYI0H;
nojiyyaTb, coOupaTh Tra3000pa3Hble BelleCTBA W  pacllO3HAaBaTh  HX;

OxapakTepu3oBaTth (PU3NYECKUEC W XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHCHHUI,
OnpoBOAWTE OMBITHL, TOATBEPKIAIONINEC XHUMHYECKHE CBOHCTBA HM3yYEHHBIX
KJIACCOB HEOPTAHMYECKHUX BEIECTB;
OpackpblBaTh CMBICT TIOHSATHS  «PAcTBOP», BBIYMCIATH MAacCCOBYIO  JOJIIO
PacTBOPEHHOTO BEIIECTBA B pacTBOPE,
TOTOBUTBH PACTBOPHI C ONPEACIEHHON MaCCOBOM JI0JICH pacCTBOPEHHOTO BEILIECTBA;
XapaKTepU30BaTh 3aBHUCHUMOCTh (DU3MYECKUX CBOWCTB BEIISCTB OT THIA
KPUCTATUYCCKOMN PEIETKH,
OTIPEIEIISTh BUI XUMUYCCKOHN CBSA3M B HCOPTAHHMUCCKUX COCAMHCHUSX;
pacKpbIBaTh OCHOBHBIC ITOJIOKEHHUS TEOPHH DIICKTPOJMTHUYSCKON JIHCCOIHAINH,
COCTAaBIIATh YPaBHEHUS JICKTPOJIUTUICCKOMN TUCCOIMAIIMH KUCIIOT, EI04YeH, CoIeH
U peakIii HOHHOTO OOMEHa;
OpackpbIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX pCaKIIHiA,
OIPECIISITh OKHCIIUTEIb U BOCCTAHOBHUTEIIb,
OcocTaBisaTh ypaBHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PCAKIINA;
Ha3bIBaTh ()aKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;
XapaKTEePU30BaTh B3aHMMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM W CBOMCTBAMH
HEMETAJJIOB U METAJIJIOB;
OnpoBOUTE OIBITHI IO TOJYYSHUIO M H3YUCHUIO XUMHYECKUX CBOMCTB Pa3TMIHBIX
BEIIECTB;

0 rpaMoTHO OoOpamaThCs ¢ BEMISCTBAMH B TTOBCEAHEBHON KU3HHU.

O0yyarmuiicsi MOJY4YUT BO3SMOKHOCTh HAYYUThCH:



BBIJIBUTATb U ITPOBCPATH SKCIICPUMCECHTAJILHO T'HIIOTE3bl O XUMHWYCCKUX CBOMCTBaAXx
BCIHICCTB HAa OCHOBC HUX COCTaBa MW CTPOCHHUA, HX CIIOCOOHOCTH BCTYyIIaTb B

XUMUYECKHUE PEAKIIMH, O XapAKTEPE U MPOAYKTAX PA3INYHBIX XUMUYECKUX PEAKIINA;

[0xapakTepu30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAaM, YCTAHABIUBATh
NPUYUHHO-CJIECTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;
OcocTaBisaTh MOJIEKYISPHBIE U TIOJHBIE MOHHBIE YPABHEHHS MO COKPALIEHHBIM
VOHHBIM YPaBHCHUSM;

OnporHo3upoBaTh CIOCOOHOCTh BEHIECTBA MPOSBIATH OKUCIUTEIbHBIC WU
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEHM OKHUCICHUS JJIEMEHTOB,
BXOJIAIIUX B €T0 COCTAB;

BBIJIBUTaTh W TMPOBEPATHh OAKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yibTaTax
BO3JICUCTBUS PA3TUIHBIX (PAaKTOPOB HA U3MEHEHHUE CKOPOCTH XMMHUYECKON PEaAKIINH;
0 wucnonp3oBaTh MPUOOPETEHHBIC 3HAHUS IS DKOJOTHUYECKUTPAMOTHOTO
IIOBEJICHUS B OKPYKAIOILEH Cpele;

Oucnonp30BaTh NPUOOPETEHHBIE KIIIOYEBBIE KOMIETEHIMU TIPHU BBITIOJIHEHUH
IIPOEKTOB U PELIEHUU Y4eOHO-UCCIEA0BATENbCKUX 3a/ad 10 M3yYEHUIO CBOMCTB,
CIIOCOOOB MOJTYUYEHHUs U PAClIO3HABAHUS BEIIECTB;
00BEKTUBHO OIICHWBATHh MH(OPMAIIMIO O BEIIECTBAX M XUMUUYECKHUX MPOIIECCax;
OCO3HABAaTh 3HAUYCHUE TEOPETUUECKUX 3HAHUM IO XUMUU JJIS MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKA;
co37aBaTh MOJEIIA M CXEMBI JUIsl pellieHrs Y4eOHbIX M MO3HABATEIbHBIX 3a/1a4;
MOHUMATh HEOOXOJIUMOCTH COOJIOJCHUS MPEANUCAHUM, MpeiaraéMbIX B

MHCTPYKILHMSIX MO UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUHM U JIP.






2. COIEPKAHUE NPOI'PAMMBI BHeypouHOii 1eATeJIbHOCTH
« C xumMuei mo ;ku3Hm» JJ1s /-8 kiaaccoB (68 yacoB) ¢

HCIO/1b30BaHHEeM 000opyaoBaHus Hudposoii 1adoparopuun «Touka pocra»

Pa3zjnen 1 Xumuueckas n1aboparopusi(4 yaca)

[TpaBuna TexHWKHA OE30MACHOCTH TMPHU MPOBEACHUN HCCIICTOBAHUN, MEIUIIUMHCKHC
anTeYKW IIepBOH TIOMOIIM B KaOWHeTe XWMHHU. WHCTPYKTaX 110 TEXHUKE
0€e30IMacHOCTH.

3HaKOMCTBO ¢ J1a00paTOPHBIM 000PYI0BAHHEM

XpaHeHI/Ie MaTCpUaJIOB U PCAKTUBOB B XUMHUYECKON na60paTopHH

Pa3znen 2. BemecTBa, KOTOpbIe HAC OKPY:XAKOT 24 yaca(9 Yacos) [Ipoctrie
U CJIO’KHBIE BEIIECTBA. XUMHYECKUE DJIEMEHTHI.

JlabopatopHbiii onbITNel. O3HakOMIIEHHE C 00pa3aMU MPOCTHIX U CIOKHBIX
BEIIECTB.

CocraB atmocdepsl. Kucnoposa kak BaxKHEUIINNA KOMIIOHEHT aTMOC(EpHI.
JlaGoparopublii onbITNe2«[lonydyeHue Kuciopoaa U3 MNEPEKUCH BOJOPOJA,
JI0Ka3aTeNbCTBO €r0 HATUYUS.

Bona B macmTabe mimanetsl. dU3ndeckre CBOMCTBA, MapaJOKChl BOIBI, CTPOCHHE
BoAbl. IlokazaTenu kadecTBa Boabl. MccienoBanue BOJBI U3 Pa3HBIX UCTOUYHHKOB
JlaGopaTopublii onbITNe3«OrnpenesieHue BOJOMPOBOJHON U AUCTUWIIMPOBAHHOM
BOJBI»

JladopaTopHblii onbITN24«OKpacka UHIUKATOPOB B HEUTPAIIBHOU Cpesie»

Paznen 3. SIBjenusi, npoucxoasiniue ¢ BemecrBamu ( 4 yaca)

Yucteie BemectBa u cMmecu. Kiaccubukamus cmeceir. CrmocoObl pasneneHus
CMeced: JeHCTBME MAarHWTOM, OTCTauBaHWe, (GUIBTPOBAHWE, BBITIAPUBAHUE,
KPUCTAJUTU3Aa1Hs, JUCTAIIISLIUS

IIpakruyeckas padora Nel «HucTeie BemecTsa 1 CMECH»

IIpakTuyeckast padora Ne2 « o4nCTKA BOABI M BO3AYyXa OT TBEPBIX YACTHUIL
Paznen 4. OcHoBBI 3KcIepuMeHTAIbHOM XUMUHU(19 yacoB)

IIpakTuyeckas padora Ne3d M3ydyeHue CBOMCTB BEMIECTB: HATPEBAHUE BO/IBI,

HarpeBaHue okcujaa kpemuus (IV).



IIpakTHyeckas padora Ned«l3mepeHue TeMneparypsl KUIIEHUS BOABI C IOMOLIBIO
JAaTYMKA TEMIEPATYPBI U TEPMOMETPA»

IIpakTuueckas padora NeS«OmnpenenmeHne TeMIepaTypsl KpPUCTAJUIM3ALMU
BEILIECTBAY

Pu3nyuecKrue U XMMHUYECKUE ABICHUS. BollleeHre U MOTJIOIIEHNE TETUIA — PU3HAK
XUMHUYECKOU pEaKInH.

IIpakTuuyeckas padora Ne6 «OKk30TEpMUUECKAS PEAKLIS

IpakTuyeckas padora Ne7 «HIOoTepMUYECKask PEAKIIUS»
CKOpOoCTh XUMHUUECKUX peaKiuil. XuMUUYeCKUe peBpalieHuss. XUMUYECKUE

peakuuu. XHUMUYCCKUE YpPpaBHCHUA. Brimonnenue TPCHUPOBOYHBIX ynpamHeHHﬁ
I10 COCTaBJICHHUIO ypaBHeHHfI XUMHUYCCKHNX peaKHHﬁ. TuIbl XUMHYECKUX peaKuHﬁ.

IIpakTuuyeckas padora Ne8» Tunbel XUMHUECKUX PEAKLIUID»

Pa3znen 5. OcHoBbl pacueTHoii xumun(10 yacos)

Monbs — eauHHLIA KOIMYecTBa BellecTBa. MonsipHas Macca. Beruncnenus no
XUMHYECKUM ypaBHEHHSIM. 3aKOH ABoraapo. MoJisipHblif 00beM ra3os.
OTtHocHTeNnbHAs IIIOTHOCTB T'a30B. PellleHne SKCepUMEHTaIbHBIX 3a1a4 110 TEME
«IIpakTHKyM IO U3yYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX

COE€IMHEHUN »

Pasjien 6. OcHOBBI 3J1eKTpoJuTHYecKO# qucconuanuu(11 yacon)
IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX ITPUMECEN.
DNEKTPOIUTHYECKAS TUCCOIUAIUS — TTIABHOE YCIOBUE MTPOTEKAHUS PEaKIUuil B
pacTBopax. DNEKTPOIUTHUECKAST TUCCOIMAIINS KUCIIOT , IIEJI0OYEH U COoeil.

IIpakTn4yeckasn pab6ora Nel0 «DNeKTpOIMTHYECKas JUCCOLIAIU
Ipakrnueckas padoraNell «CunbHbIe U C1a0bIe SAEKTPOIUTHD

IIpakTuueckas padoraNel2» BiusiHue TemnepaTypbl Ha JUCCOLUALIUIO.
IIpakTuueckas padora Nel3 «BnusiHue KOHUEHTpAllUU pacTBOpa Ha
JUCCOLUALIAIOY

Pemiennie  SKCEpUMEHTANbHBIX  3afa4 MO  TeMe  «OJIEeKTpOJIUTUYECKas
JUCCOLIUALIUSI.

Pa3nen 7. IIpakTHKYM 110 M3yYEeHHIO CBOMCTB BEIECTB OCHOBHBIX KJIACCOB
HeopraHuveckux coeauHeHui.(11 yacoB) Okcuapl: knaccudukaus,

HOMEHKJIaTypa, CBOMCTBA, IOJIyYCHUE, TPUMEHEHHE.



JlabopatopHbiii onbIT NeS. HaGironeHne pacTBOPUMOCTH OKCHJIOB AJIFOMHHMS,
HAaTpus, KaJbIUA U MEIU B BOJE.

I'unpoxcuapl. OcHOBaHUSA: KilaccU(PUKaALUs, HOMEHKIATYpa, IOJy4YeHHUE.
IIpakTuuyeckas padora Nel4 « Onpenenenue PH pacTtBopoB»

IIpakTnueckas padora NelS «Peakumss HeWrpanuszanuun BsaumMopnericTBue
TUAPOKCHUIA HATPUSL C COJISTHOM KUCIIOTON»

Amdorepnbie okcuasl u ruapokcuibl. Kucnotel. Cocra. Knaccudukanusi.
Homenxkiarypa. [lonyuenue kucnor. XuMudeckue

cBolicTBa KucinoT JlabopaTtopHbiii onbIT Ne6.

«BzaumopeiicTBue MeTtasioB (MarHWs, ITMHKA,

’Kees3a, MeJIM) C paCTBOPaMU KUCIIOT.»

Comu. Knaccudukamnusa. Homenknarypa. CriocoOsl mosydeHust coneid. CBoicTBa

coJiei



Y4eOHO-TEeMATHYCCKHUH TLIAH

No | Tema ypoka Kou-Bo ®opma 3aHATUSA | OCHOBHBIE yUEOHbIE IEHCTBUS yJaAIIUXCS
n/m 4acosB
Paznen 1 Xumnueckas n1adoparopusi(4 yaca)

1-2 | IlpaBuiia TEXHUKH 2 becena, 3HaTh NpaBUIa TEXHUKU O€30IIaCHOCTH MPU
0€30IaCHOCTH TIpU pacckas. IIPOBEJCHUH HCCIIEI0BaHUM. 3HATh COCTaB
MIPOBEACHUHU WHucTpykTax. | MEAMIMHCKOW alTEYKH U yMETh 0Ka3aTh
HCCIIEI0OBaHUM, NEPBYIO MEAUIIUHCKYIO TOMOIIH
MEIULUHCKUE
anTe4yKy MepBON
TTOMOTIIN B KAaOMHETE
xumun. MHCTpyKTa)

M0 TEXHUKE
0€30MacCHOCTH.

3 3HaKOMCTBO C 1 3HAaKOMCTBO C | YMeTh paldoTaTh CO CHUPTOBKOM, BECaMy, ,
1abopaTopHBIM XUMHUYECKON MEpHOI Nnocynon
000pyI0BaHUEM nabopaTopuei.

becena

4 Xpanenue 1 3HAKOMCTBO ¢ | 3HATh KIACCHU(UKAIMIO PEAKTUBOB TI0 TPyIITaM
MaTEpHUAIOB U XUMHYECKON XpaHEHUs U UX JCHCTBHE HA OPTraHU3M.
PEaKTUBOB B nabopatopueii. | [IpaBuabHO 0POPMIATE XUMUYECKUIA
XUMHUYECKON becena JKCIIEPUMEHT
nabopaTropuu

Pa3nen 2. BemecTBa, KoTOpbIe HAC OKPY:KaKOT 24 yaca(9 Yacos)

5-6 | IIpocThie u cnoxHeie | 2 Jlexumst JI0JDKHBI 3HATH: OTIPeIeJICHUEe aToMa, MIPOCTOTO
BEIIECTRA. JTaGoparopHas | M CJIOKHOI'O BEIIECTBA, OTIINYME CMECH
XUMHYECKUE pa60Ta No 1 CIIOKHOTO BeliecTBa J{0mKHBI YMETh:
seMenTsl. JI/O Nel. pa3ianyaTh IPOCTHIC U CIOKHBIE BEIECTBA,
O3HAKOMICHHE C CMECH U CJIOKHBIE BELIECTBA
oOpa3amMu IpoCThIX
U CJIO)KHBIX BEILIECTB.

7 CocraB atmocepnr. | 1 Cemmunap. 3HaTh 00BEMHYIO JIOJTI0 COCTABHBIX YaCcTEH
Kucnopon kax BO3yXa
Ba)KHEUILINN
KOMITOHEHT
aTMoc(hephl.

8 JlaboparopHas padora| 1 JL/p. DKCIEPUMEHTAIBHO ONIPEAEIUTD COJIEpKaHUE

Ne 2 «Ilonyuenue
KHCIIOPOJa U3
HEpPEKHCU BOJOPOAa,
JI0Ka3aTelbCTBO €r0
HAJTNYUS».

KHCIIOpOJa




9 Bopa B macmTabe 1 Kpyrusiii ctonn | YMeHue xapakrepu3oBaTh CBOMCTBA BObI
ITaHCTBI. (XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
q)PBUH‘IeCKHe HEOPraHUYECKUX BEIECTB),

CBOICTBa, NapaJoKChl
BO/Ibl, CTPOEHHE
BO/Ibl

10- | Ilokasarenu xauecTBa | 4 JlaboparopHast | YMeHHE XapaKTepU30BaTh CBOWCTBA BObI

13 | BogpL pabora (XuMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
HccnenoBanue Boabl HEOPraHUYECKUX BEIIECTB),

U3 pa3HbIX
HMCTOYHUKOB
JlaGoparopHas
pabota Ne3
«Omnpenenenue
BOJIONIPOBOJHOM U
JUCTUTAPOBAHHOMN
BoJIbI» JlabopaTopHast
pabota Ned «Oxkpacka
WHUKAaTOPOB B
HEUTpAJIbHOU cpene»
Paznen 3. SIBJjienus, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

14 | Yucteie BemectBan | 1 Jlexmus. CdopmupoBaTh NOHATHUS O YUCTOM BEIIECTBE U
CMECH. CMECH BEIIECTB
Knaccuduxkanus
cMecen.

15 | CnocoOsl paznenenus | 1 OOGcyxnenne, | YMeTh XapaKTepu30BaTh CyHIHOCTh NOHATHI
cMecen: neHCcTBHE «MO3roBOH YHCTBIE BEIIECTBA U CMECH U CIIOCOOBI
MarHuToMm, LITYPM. paszieneHus cmecei
OTCTauBaHue,
¢dbunsTpOBaHUE,

BbINIApUBAHUE,
KpUCTAJLTU3alus,
JTUCTUIUTSIIIHS.

16 | [IpakTuueckas 1 [IpakTnueckast | 3akpenuTh MOHATHS O YHUCTOM BELIECTBE U
pabota Nel «YHuctsie paboTa CMECH BEIIEeCTB
BEIIECTBA U CMECH»

17 | IIpakTuueckas 1 [IpakTryeckas | 3akpenuTh 3HAHHS O METO/IaX OUUCTKH BEIIECTB
pabota Ne2 « ouncrka paboTa OT TBEPAbIX YACTHII
BOJIbI U BO3/yXa OT
TBEPJIBIX YACTHI»

Paznen 4. OcHoBBI dKcniepuMeHTAIbHONH XuMnu(19 yacoB)

18 | IIpaxTnueckas 1 IIpakTnueckas
pabora Ne3 5 pabota Hcnons3oBanue PaKTHYECKHUX u
H3ysenne cBOHCTB 71a00paTOPHBIX paoor, HECJIOKHBIX

BEIIIECTB: HAIPEBAaHUE
BO/JIbl, HAarpEBaHHUE
okcuaa kpemHus(1V).

OKCIICPUMCHTOB [UIA J1OKAa3aTCJIbCTBA




19 | IlpakTrueckas IIpakTrueckas | BBIABUrAEMBIX IIPEAIIOJIOKEHHUN; OIIMCAaHUE
pabota paboTta PE3YIBTATOB 3TUX PaboT
Ned«3mepenue
TEeMIIepaTyphl
KHUIICHUS BOJIBI C
MTOMOIIIBIO JaTYUKA
TeMIepaTyphl U
TepMOMETPa»

20 | [IpakTnueckas [IpakTnueckass | Mcrmonp30BaHUE MPAKTHYCCKUX PabOT IS
pabota pabora MIO3HAHUS OKPYKAIOLIET0 MUPA Pa3IMYHBIX
Ne5«Omnpenenenue METOJIOB (HaOIIOZCHUE, U3MEPEHUE, OIIBIT,
TeMIIepaTypbl SKCIIEPUMEHT, MOJIETTUPOBAHUE U JIp.)
KpUCTAJIIU3aLuU
BEIIECTBA»

21 | ®usuyeckue u Jlexmus ITo3HAaKOMHUTELCS ¢ BaXKHEHUIITUMH XHM.
XUMUYECKUE MOHATUAMU: PU3HMUECKHE U XUMUYECKUE
siBrieHus. Boinenenne SIBIICHUS, XUMHUYECKas peaKklus, yMEHUE
1 IIOIIOICHHE TCILIA OTJINYATH XUMUYECKHE PEAKIUN OT
— IIPU3HAK 3 buznyecKkux sBICHUN
XUMUYIECKOUN
peaxkuuu

22 | IlpakTrueckas [Ipaktnueckas | Mcnonp3oBaHue MPAKTUYECKUX u
pabota Ne6 pabota 1a00paTOPHBIX pabor, HECJIOKHBIX
«DK30TEepMHUYECKas SKCIIEPUMEHTOB Uil JIOKa3aTeJbCTBa
peaxus» BBIJIBUTAEMBIX IIPEIOJIOKEHUN; OTIMCaHNe

23 | TlpakTuueckas [IpakTuueckass | PE3yAbTaTOB STUX pabOT
pabota Ne7 pabota
«QHI0TepMUYIECcKas
peaxus»

24- | CkopocTb KonnektuBHas | 3HaTh ONpeEIeHNEe CKOPOCTH XUMUYECKON

25 | XUMHYECKUX pabora peakuu U e€ 3aBHUCUMOCTb OT YCJIOBHIA
peakuuit nporekanus peakiuu. [lonnmars 3HaueHHE

TEPMHUHOB «KaTalIU3aTOP», KHHTUOUTODPY,
«pepMeHTBI».

26- | XuMHYecKue KonnexkruHas | YmeHue XapaKkTepu30BaTh OCHOBHBIE

27 | mpeBpaleHHs. paboTa MOJIO’KEHUS ATOMHO -MOJIEKYJISIPHOTO YYeHHUS,
XuMUYeCcKue MOHUMATh €r0 3HaYCHHE
peaxuu.

28- | XuMu4ecKue KonnextuBHast | YMeHUE COCTaBIATh YPABHEHHS XUM. PEAKLIUMN.

31 | ypaBHeHHUS. pabora
Brimonnenue
TPEHUPOBOYHBIX
YIPaKHEHUH 110
COCTaBJICHUIO
YpaBHEHUH
XUMHUYECKUX

peakuui




32- | Tumbl XUMHYECKUX 4 YMeHue onpeiensiTh peareHTbl U IpOIyKTh

35 | peakuuit peaxIuu; paccTaBisATh K03()HUITUEHTHI B

36 | Ilpaktuueckas 1 IMpakTrueckass | YPaBHEHHAX PEaKIMii HA OCHOBE 3aKOHA
pabota Ne8» Twuribt pabora COXpaHEHUsI MACCHI BELIECTB
XUMHYECKUAX
peaxkuuin»

Pa3nen 5. OcnoBbl pacuernoi xumun(10 yacon)

37- | Monne — enununa | 2 Pemenue YMeHue BBIYUCIATh: KOJIUYECTBO BEIIECTBA

38 | konuuecTBa 3a/1a4 WJIH MAcCy 0 KOJIMYECTBY BEIICCTBA HITU
BemecTBa. MossipHast Macce peareHTOB UITH TTPOIYKTOB PEAKITUN
Mmacca.

39- | Beraucnenus no 4 YMeHHe BBIYUCISTH MOJISIPHYIO Maccy IO

42 | XUMUYECKHM dbopmyre CoeMHEeHHs], KOJIMUYECTBO BEIIECTBA,
YpaBHEHUSIM. 00bEM WJIM MACCy MO KOJMYECTBY BEIIECTBA,

00bEeMY HJIM Macce peareHTOB WX MPOIyKTOB
peakmuu

43- | 3akoH ABorajapo. 2 YMeHHe BBIUUCTATE: KOJTUYECTBO BEIIECTBA,

44 | MosipHbIit 00beM 00bEM WM MacCy MO0 KOJUYECTBY BEIECTBA,
ra3oB. 00bEeMyY WJIH Macce peareHTOB U MPOYKTOB
OtHocHTebHAS peaknuu; (HaXoAuTh 00BEM Tra3a 1o
TUIOTHOCTB I'a30B. M3BECTHOMY KOJIMYECTBY BemiecTBa (u

MIPOU3BOIUTH OOPATHBIC BHIYUCIICHHUS))

45- | Pemenue 2 Pemenne YMeHne:  XapakTepu3oBaTh  XHMHUYECKHE

46 | SKCIIEpUMEHTAIBHBIX 3a1a4 CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX
3a/1a4 1o Teme BEUIECTB;  ONPENENATh  MPHUHAJJICKHOCTD
«[IpakTukym no BELIECCTB K  ONpEINeJIEHHOMY  KJaccy
W3YYEHHUIO CBOWCTB COeIMHEHUI COCTaBIISITh bopmyIbl
BEIIECTB OCHOBHBIX HEOPraHMYECKUX COCAMHEHUH H3YYEHHBIX
KJIaCCOB KJIaCCOB
HEOPraHUYECKUX
COECIUHEHUN »

Pa3nen 6. OcHOBBI 3j1eKTpoOJIUTHYECKOI Aucconnanuu(11 yacon)

47 | Ilpaktuyeckas 1 [Ipaktuueckast | MccnemnoBarh 31€KTPOMPOBOIHOCTH BOJIBI B
pabota Ne9 paboTa 3aBUCHUMOCTH OT Croco0a e€ OunCTKU
«O4nCcTKa BOJIBI OT
PacTBOPUMBIX
pUMeCen»

48 | Dnektponutuyeckas | 1 Jlexnus 3HaTh ONpeAeNICHUs MOHATUN «AJIEKTPOJIUTY,
JUCCOIMAIUS — «HEINEKTPOIHTY, <OIEKTPOTUTHIECKAS
IJIaBHOE yCIIOBHE JICCOLIAAITUS

MMPOTCKAHUMA peaKL{I/Iﬁ
B pacTBOpax.




49 | DAeKTpoIUTHYECKAs «Mo3srosoi 3HATh ONpEEIECHUS IOHATUN KKUCIOTay,
JccoLMalus KUCIOT, HITYpM», «OCHOBaHHE», «COJIbY» C TOUKU 3PEHUS TEOPUHU
LIEJIOYEH U COIEM. O6cyxnenue ANIEKTPOIUTUYECKON JUCCOLMALINU. Y METh

0OBSICHATD O0IIKE CBOMCTBA KHCIOTHBIX U
HIEJIOYHBIX PACTBOPOB HAJUYHEM B HUX HOHOB
BOJIOpPOJia ¥ TUAPOKCH]L - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABJIATH
YpaBHEHUS 3JIEKTPOJIUTHUECKON AUCCOLMALINN
KHCIIOT, OCHOBAHUM U COJICH.

50 | IIpakTuueckas [Ipaktuueckas | [IpomurocTpupoBaTh SKCIIEPUMEHTOM
pabora Nel0 paboTa KITacCH(DMKAIMIO BEIIECTB HA YIEKTPOJIUTHI U
«INEKTPOTUTHYECKAS HEJIEKTPOJIUTHI
JMCCOLIMAITUS

51 | IIpaktnueckas 3aKpenuTh MOHITUS «CUIIBHBII U «CIa0bIi»
paboTtaNel 1 JJEKTPOJIUT.

«CunbHBIC U clla0bie
AIIEKTPOJIUTHI»

52 | [IpakTnueckas MMeTs mpencTaBieHHE O POJIM TEMIIEPATyphl B
pabotaNel2y 3JIEKTPOJIUTUYECKON JTUCCOUALINHI
Bnusinue
TeMIepaTypbl Ha
U CCOLUALIION

53 | IlpakTrueckas [IpakTnyeckas | MMeTh mpeacTaBiaeHUE O BIUSIHUU
paborta Nel3 pabota KOHIIEHTPALUHM PACTBOPA JIEKTPOJIUTA HA €T0
«Bnusiaue 3IEKTPOJIUTUYECKYIO TUCCOLUALINIO
KOHIICHTPALUH
pacTBopa Ha
JUCCOLUALIIION

54- | Pemenue Pewenne YMeTh 0CyIIeCTBIATh XUMUYECKHUE OIBITHI Ha

57 | SKCIIepUMEHTAIbHBIX 3a1a4 3HAHME KAYECTBEHHBIX PEAKIIMii; COCTABIIATH
3a/1a4 1o TemMe MIOJIHBIE U COKpAIllEHHbIE NOHHBIE YPAaBHEHUS
«QNEKTPOTUTHYECKAS HEoOpaTUMBIX PEaKIUil U pa3bsACHATH UX
JUCCOLIUALUS» CYILIHOCTb. XapaKTEepU30BaTh YCIOBHS TEUEHUS

peaxiuii, uIynux 10 KOHIIa, B pacTBOPax
3JICKTPOJIUTOB

Pa3nen 7. IIpakTHKYM 110 H3y4YeHHUIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB HEOPTraHUYEeCKUX
coequHenuii(11 yacos)




58- | Okcupusr: Kpyrnslii cron, | YMeHne Ha3bIBaTh COCAMHEHUS H3YYCHHBIX

59 | kmaccudukanms, J/p. KJIACCOB (OKCUIOB); ONIPEICIISTh
HOMEHKJIATYpA, MPUHAJICKHOCTh BEIIECTB K ONPEIACIICHHOMY
CBOWCTBA, KJIACCY COEIMHEHUN (OKCUIaM);

MoTyueH e, XapaKTEePU30BaTh XUMUUYECKHUE CBOMCTBA
NpHMeHeHHe. OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB
JTaGOPATOPHELA OTIBIT (oKCcHIIOB); COCTABIATE bopMyibl
NeS.  HaGmonerue HEOPraHUYECKUX COCTMHEHUIN U3YUEHHBIX
PACTBOpHMOCTIH KJIaCCOB (OKCHUIOB)

OKCHJIOB aJTFOMUHHS,

HaTpusi, Kaabllus |

Me€JIU B BOJIE.

60 | I'umpoxcumsl. Jlexmust YMeHne Ha3bIBaTh COCIMHEHUS U3yUEHHBIX
OcHoBaHus: KJIaCCOB (OCHOBAHUM ), ONIPEEIIATh
KJaccuukanus, MPUHAJICKHOCTH BEIIECTB K OMPECIICHHOMY
HOMEHKJIaTypa, KJIaCCy COEIMHEHHH (OCHOBAaHUSAM)
MOJTy4YCHHE.

61 | [IpakTnueckas [Ipaktnueckast | ChopmupoBaTh npeacrasieHue o PH kak o
pabora Nel4 « pabota XapaKTePUCTUKE CPell
Onpenenenne PH
pacTBOpPOB»

62 | IIpakTuueckas N3y4uTth CyIHOCTh peaKUU HEUTpaTU3auu
paborta Nel5
«Peakmus
HEeUTpaIM3alnu
BsaumonelictBue
TUAPOKCUA HATPHUS C
COJISTHOM KUCJIOTOM

63 | AMdoTepHbIE OKCH/IBI Jloxnasl YMeHHe  XapakTepu3oBaTb  XUMHUYECKHE
Y TUJIPOKCHIBI. CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX

coenuHeHUl (aMPOTEpPHBIX HEOPraHUYECKUX
COCMHEHU)

64 | Kucnotsl. Cocras. KonnexrtuBHas | YMeHue Ha3bIBaTh COEAUHEHUS U3YYEHHBIX
Knaccuduxkarnus. pabora KJIACCOB (KHUCIIOT); ONIPEACIIATD
Homenknarypa. MPUHA]JIEKHOCTD BEIIECTB K ONpPeAeICHHOMY
IIo JIy4€HHEC KMCIIOT. KJ1accy COG,I[I/IHGHI/Iﬁ (KI/ICJ‘IOT); YMCHHUC

COCTaBIATH (GOPMYIIBI HEOPraHUYECKUX
COEIMHEHUH U3yYeHHBIX KIIACCOB

65 | Xumuueckue KonnextuBHas | YMeHUE COCTaBIATh YPaBHEHUSI XUMUYECKUX

CBOMCTBA KHUCIIOT paboTa peakumii, XapaKTepU3ymIMX XUMHYECKUE

JIaGopaTOopHBIil ONBIT
Neé6.
B3aumoperictue
METaJIOB (MarHus,
LIMHKA, JKeJe3a, MEIN)
C pacTBOPaMHU KHUCJIOT

CBOMCTBA KHCJIOT, YMCHHUC PACIIO3HABATH
OIIBITHBIM ITYTEM PACTBOPBI KUCJIOT U HIeI04eH




66 | Comm. KonnextuBHast | YMeHHE COCTaBIATh (OPMYIIBI
Knaccudukarms. pabota HEOPraHMYECKUX COCAMHEHUIN N3yIEHHBIX
Howmenknarypa. KJIacCOB (coJiell); yMEHHE Ha3bIBATh
CrniocoObI moTydeHust COEMHEHUS M3yYEeHHBIX KJIACCOB (COJei);
coJei OTIpE/ICISITh MPUHAICKHOCTD BEIIECTB K

OTIpEe/IeTICHHOMY KJIaCCy COCTMHEHH (CoJeit);
YMEHHUE COCTABIATH (POPMYITBI HEOPraHMYECKIX
COEAVHEHUN

67 | CpoiicTBa coneit KonnekruHas | YMeHue xapakTepu3oBaTh CBONCTBA

pabota M3yYCHHBIX KJIACCOB HEOPTAaHWMYECKHUX BEIIECTB

(comeit); yMEHHE COCTaBJSTH ypPAaBHEHHS
XHUMHYECKUX PEAKIUH, XapaKTepPHU3YIOIIHX
XUMHUYECKHE CBOWCTBA COJIEN

68 | Ypok o6o0mieHne ITogBenenme UTOroB




IlepeyeHb 1O0CTYNHBIX HCTOYHUKOB HH(pOPMAUH

B paznene mpeacTaBieH CIUCOK KHUI M CChUIOK Ha CalThl, B KOTOPBIX Ooiee
MoJAPOOHO OCBEIIECHbl pPa3JIMYHbIE AaCHEKThl PAacCMATPUBAEMbIX BOMpPOCOB. Ix
MO>XHO PEKOMEHJI0BaTh KaK yYUTENI0, TaK U 00y4aeMbIM, MPOSIBUBLIUM HHTEPEC K

H3y4acMoOu Teme
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