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PABOYAS IIPOI'PAMMA no xumuum i 8-9 kiaccoB ¢

HCI0JIb30BaHUEM 000pyaoBanus HeHTpa «ToukapocTa»

B o0yueHun xumuu OOJIbIIOE 3HAYEHHE HMEET SKCIEPUMEHT. AHaIU3UPYS
pe3yabTaThl MPOBEAEHHBIX ONBITOB, YUaluecs: yOeKaat0TCs B TOM, YTO T€ WU UHbIC
TEOPETUUECKUE TPEICTABICHUSI COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATbHOCTH.
Tonbko  OCyIIECTBISIE ~ XMMHUYECKUM  SKCIEPUMEHT  MOXKHO  IPOBEPUTH
JOCTOBEPHOCTh TPOTHO30B, CAEIAHHBIX HA OCHOBaHMU Teopuu. B mporecce
OKCIEPUMEHTAIBLHON  pabOThl  yyaluecss MPUOOPETAIOT  OMBIT  TMO3HAHUS
pPEaTbHOCTH, SIBISIOMIMICS BaXXHBIM 3TaroM (OPMUPOBAHUSA y HUX YOCKICHUH,
KOTOpBbIE, B CBOIO OYEpEIb, COCTABIISIIOT OCHOBY HAyYHOTO MHUPOBO33pPEHMUSI.
Buenpenne o6opynoBanus uudpoBoil jaboparopuu 1meHTpa «Touka pocrtay
MO3BOJIUT KAYECTBEHHO W3MEHUTH Iporecc oOyueHus xuMuu. KoaudecTBeHHBIE
AKCTIEPUMEHTHI IMMO3BOJIAT MOJIYYaTh JOCTOBEPHYIO HHGOPMAIIUIO O TPOTEKAHUH TEX
WJIY MHBIX XUMUYECKHUX Tpoleccax, 0 CBoMcTBax BemniecTB. Ha ocHOBE MOy4eHHbBIX
OKCTIIEPUMEHTAIBHBIX JIAaHHBIX O00y4aeMble CMOTYT CaMOCTOSITEJIBHO JeJaTh
BBIBOJIbI, 0000IIAaTh Pe3yibTaThl, BBIABIATH 3aKOHOMEPHOCTHU, YTO OJHO3HAYHO
OyZeT criocoOCTBOBATH MOBBIIIEHUIO MOTUBAIIMKA O0YUYEHUS ITKOJIHHUKOB.

Jns u3ydeHus: mpenMera «XHMHs» Ha 3Tare OCHOBHOrO 00IIero oOpa3oBaHUs
oTBOAUTCA 68 yacos: 8-9 kiracc —68 yacos;

Jlannast oOpasoBarenpHas MporpaMma OOECIEYMBAET YCBOCHHME YYaIlUMUCS
BOKHEHUIIINX XUMUYCCKHX 3aKOHOB, TEOPUI U TIOHATHI; (HOPMUPYET MPEACTABICHHUE
O pOJM XUMHUHU B OKPYKAIOIIEM MHpPE W KU3HHU 4yesioBeka. [Ipu 3ToM OCHOBHOE
BHUMAaHUE VYAENSETCS CYIIHOCTH XUMHMUYECKHMX pEaKUuid H METoJaM HX
OCYILIECTBIICHUS.

OnHUM U3 OCHOBHBIX MPUHLMIIOB MOCTPOEHUS MPOrPAMMBI SIBJISIETCS MPUHLIUIL
JOCTYNHOCTH. OKCIEPUMEHTAIbHbIE [aHHbIC, IOJYYEHHbIE YYallUMHUCS TpPH
BBITIOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYAlIUMCSl CaMOCTOSATEIBHO
JenaTh BBIBOJABI, BBISIBISATH 3aKOHOMEpPHOCTU. [loaxonbl, 3amoKeHHbIE B
co/iep;KaHKe IPorpaMMBbl Kypca, CO3/1at0T HEOOXOIUMbIE YCIOBHUSI AJIsl CHCTEMHOTO
YCBOGHHUSI YYallUMHCSI OCHOB HayKd, [Jsi O0OECHEYEHHUs pa3BUBAIOLIETO U
BOCIIUTHIBAIOLIETO  BO3ACHCTBHUS ~ OOy4YeHUsT HA  JIMYHOCTh  y4Yallerocs.
dopmupyeMble 3HaHUSI JOJKHBI CTaTh OCHOBOM CUCTEMbl YOEKICHUM IIKOJIbHUKA,

OCHTPAJIBHBIM AAPOM €TI0 HAYYHOI'O MHUPOBO33PCHUAI.



Ha 6a3e nientpa «Touka pocta» o0ecrnieunBaeTcs peanusalius 00pa3oBaTEeIbHbIX
MpOrpaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKON HAIPaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBaHUSIMH 3aKOHOJATENbCTBA B cepe
o0Opa3oBaHus U ¢ y4€ToM pekoMmeHaanuii denepanbHOro oneparopa yueOHOro
npeamera «XUMUs».

OO6pa3oBateinibHas MporpaMMa Mo3BOJSIET HUHTETPUPOBATH PEATU3yEeMbI€ MOAXOIbI,
CTPYKTYPY U COJEp>KaHHME MpPHU OpraHu3aluud oO0ydeHus XuMuM B 8§—9 Kiaccax,
BBICTPOEHHOM Ha 0aze Jr000ro U3 JOCTYNHBIX y4eOHO-METOJUYECKUX KOMIUIEKCOB
(YMK).

Hcnonb3oBanue obopynoBanusi «Touka poctay npu peanuzanuu gasHon OI1

IMO3BOJIACT CO34aTh YCIIOBUS:

0 HJIA paCIPCHUA COACPIKAHUA KOJBbHOT'0O XUMHUYCCKOI'O 06p330BaHI/I$I;
0 JIIA ITOBBIIIICHU A MMO3HABATCJILHOM AKTUBHOCTHU 06yt1a}011mxcg B

GCTCCTBCHHOHaquOﬁ 06J'IaCTI/I;
O 1 Ppa3BUTHUA  JIMYHOCTH pe6éHKa B IIPOLCCCC O6quHI/I$I XUMHUH, €TI0

CMOCOOHOCTEH, HOPMUPOBAHMS U yIOBJICTBOPEHHSI COIIMATBHO 3HaUMMbIX[]
MHTEPECOB U OTPEOHOCTEN;

0 Juist paboThl ¢ OJApEHHBIMHU IIKOJIBHUKAMHU, OpraHU3allid WX Pa3BUTUSA B
pa3nu4HBIX 00JacTsAX oOpa3zoBaTeIbHOM, TBOpUeckoil AesTenbHOCTH 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.

[TpodunbHbIN KOMIUIEKT 000pyaoBaHus 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 UCTUHHOCTHU B
Hayke. KoHuenmus coBpeMeHHOro o0pa3oBaHus OIpa3yMeBaeT, 4YTO 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 HCCIIEOBAaHUM, 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 33/1a4M B COBPEMEHHOM LIKOJIE. DTO CBA3AHO C PSIIOM

IMPUYKH:

TPAIUIIMOHHOE IIKOJBbHOE OOOpYJAOBAaHUE U3-3a OTPAHMYCHUS TEXHHUYECKUX
BO3MOXHOCTEM  HE  MO3BOJSIET  NPOBOAUTH  MHOTHE  KOJUYECTBEHHBIC

HNCCIICO0BAaHUA,

JUTATEBHOCTh TTPOBEACHHSI XUMUYCCKUX MCCIICIOBAaHUI HE BCETa COTIIaCcyeTcs C
JUTUTETTLHOCTHIO YIeOHBIX 3aHATHI;

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

[Mudposas nmabopaTopusi MOTHOCTHIO MEHSIET METOJIUKY M COJEpKaHHE
AKCIIEPUMEHTATBHON JACATEIPHOCTH M PEIIAeT BBIMICIIEPEUUCICHHBIE 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 YKCIIEPUMEHT JaK€ B OTCYTCTBUE DKCTICPUMEHTATOPA, a YaCTOTa UX

I/I3MepeHHﬁ HCIIOABJIACTHA YCJIIOBECUCCKOMY BOCIIPHUATHIO.



B npouecce popmupoBaHus 3KCIEpUMEHTAIbHBIX YMEHUN YYEHUK 00ydaeTcs
MPEACTaBIATh UH(POPMALUIO 00 UCCIEIOBAHUU B YETHIPEX BUIAX:
B BEpOaJbHOM: ONMCHIBATh DJKCIEPUMEHT, 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 (IIpU ITOM Y ydYalluxcs BO3HUKaeT mepBuuHoel mpencraBieHue 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
HEOOXOJIMM, HO B CTapIIMX KJIacCaX MOKHO ObUIO OBl 3TO BpeMs MOTPATUThH Ha
pemieHre OoJjiee BaXXHBIX 3amad. B 3ToM miuaHe uu@poBbie JabopaTopuu
CYILIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsi MOKHO MOTpatuTh coriaacHo ®I'OC
Ha (GOPMHpPOBAHUE HCCIEAOBATENbCKUX YMEHUW  ydalluXcs, KOTOpBIE
BBIPAYKAIOTCS B CJIEIYIONINX JEHCTBUAX:

- ompeieieHUE TTPOOJIEMBI;
MIOCTaHOBKA MCCIIEIOBATEIHCKOM 3a/1a4H;
TUTAHUPOBAHUE PEIICHUS 3a]1a4H;

MTOCTPOCHUE MOJETICH;

O O 0o 4

BeIBIOKeHHE THnoTe3; skcrmepuMenTanbHas npoBepka rumnotes3; O anamms

JTAHHBIX SKCIIEPUMEHTOB WJIU HAOJIOICHHUIT;

O ¢opMynupoBaHUE BHIBOJIOB.



1. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHMUS ITPOI'PAMMBbI

«XHUMMUSA» pas 8-9 kinaccoB ¢ HCNOJIb30BAHMEM
o0opyaoBanus neHTpa «Touka pocTa» ¢ ONMCAHUEM YHHBEPCAJbHBIX
Y4eOHBIX JeHCTBHUI, JOCTUTAaeMbIX 00y4al0 UM HCS

JInYHOCTHBIE pe3yIbTAThI

OOyyaromuiicss TOJYYUT BO3MOXKHOCTH Il (POPMUPOBAHMUS  CIETYIOIINX

JIMYHOCTHBIX Y Y JI:

0 omnpeneneHue MOTUBALIMM U3yUEHHUsI yUeOHOIO MaTepHaa;

0 omneHuBaHUWE ycBaMBaeMOro y4eOHOro MarepHuayia, UCXOJs U3 COLUAIbHBIX U
JUYHOCTHBIX IEHHOCTEM;

0 moBblmieHHe CBOEro 00pPa30BATEILHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HUCTOPUUYECKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XUMHUU
1 00111eCTBa;

0 3HaHMe MpaBUJI TOBEJACHHS B UYPE3BBIUYAWHBIX CUTYAIUSX;

O oneHuBaHMEe COLMAIBLHOW 3HAYMMOCTH TpOQeccuil, CBsI3aHHBIX ¢ xumuei; [
BJIaJICHUE MIpaBUJIaMu 0€30IaCHOr0 OOpPAIEHUS ¢ XUMUUECKUMHU BEIIeCTBaMU U

000pyA0OBaHUEM, TIPOSBICHUE IKOJIOTHYECKON KYJIbTYPHI.

MeTanpeaMeTHbIe Pe3yJbTaThI

Pecyiamuesnvie

OOyuaronuics TOJYYUT BO3MOXKHOCTH JUIA  (OPMUPOBAHUSA  CICAYIOIIMX

peryisTuBHbIX Y Y /:

] menenosiaraHue, BKJIIOYas TMOCTAHOBKY HOBBIX IIeJield, MpeoOpa3oBaHUE
MPAKTUYECKON 3aJjaud B MO3HABATEIbHYIO0, CAMOCTOATEIbHBIN aHAIU3 YCIOBHM
JOCTVDKEHHMSI 1IeJId Ha OCHOBE YYETa BBIJICICHHBIX YYUTEIEM OPHUEHTHUPOB
JEHCTBHS B HOBOM y4eOHOM MaTepHalie; INITaHUPOBAHUE ITYTH JIOCTHIKEHHS IICIICH;

[] yCTAHOBJICHHE IIEJIEBBIX MPUOPUTETOB, BHIJICIICHUE ATbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IN ¥ BBIOOp Hanboiee 3 PeKTUBHOTO Crioco0a;

] yMeHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BpEeMS U YIIPABIISITh UM;

] yMeHHE IPUHUMATh PEIICHUs B TPOOJIEMHON CUTYaIl1H;

] mocTaHOBKa Y4YeOHBIX 3ajady, COCTaBJCHHE IUIaHA M TIOCJIEA0BATEIHLHOCTH

JICHCTBUM;



| opraHm3anus pabo4yero Mecra Mpy BBIMOJHEHHH XUMHUYECKOT0 dKCriepumMenTa; [
IIPOrHO3UPOBAHME PE3YNIbTATOB 00YUYEHHUs, OLICHUBAHUE YCBOCHHOTO MaTepHala,
OLICHKA KAauecTBa U YPOBHS MOJIYYEHHBIX 3HAHMM, KOPPEKUHU IJIaHA U crocoda
JEHUCTBUS IPU HEOOXOJUMOCTH.

lloznasamenvivie

OOyyaromuiics TOJYYUT BO3MOXKHOCTb JUIsl  (DOPMUPOBAHUS  CIEAYIOIIUX

1o3HaBaTelbHbIX Y Y /I:

0 mouck u BblAeNeHrnEe HHGOPMAIIUY;
0 ananu3 ycinoBuil U TpeOOBaHMUM 3a/1a4uM, BEIOOp, CONOCTABIEHUE U 0OOCHOBAaHUE

crocoba peUICHUS 3a1a9U,

O BeiOOp Haubonee >(pPEeKTUBHBIX CIIOCOOOB pEIICHUs 3a/lauyd B 3aBUCHMOCTU OT

KOHKPETHBIX YCIOBUH;

0 BeyiBIKeHHE M 0OOCHOBAaHME THITOTE3bI, BBIOOp crmocoba e€ mposepku; [
CaMOCTOSITENIFHOE CO3/IaHUE aJITOPUTMa JIESTEILHOCTH MPH PEIIEHUH MPOo0iieM
TBOPYECKOTO U IOMCKOBOI'O XapaKTepa;

0 yMeHHs XapaKTepHU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOWCTBAM;

[] ONMUCBHIBAaHUE CBOWCTB: TBEPIBIX, )KUIKUX, Fa3000pa3HBIX BEIIECTB, BBIIEICHUE UX
CYIIECTBEHHBIX MTPU3HAKOB;

0 u3o0pakeHHEe cocTaBa MPOCTEUINNX BEIICCTB C MOMOIIBIO XUMHUUYECKUX (HOPMYII
M CYIIHOCTH XMMHUYECKUX PEaKIUil C MOMOIIbI0 XUMHYCCKHX ypaBHeHmii; [
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(OPMALIMU U3 PA3TUUHBIX HCTOYHUKOB;

0 yMeHHe OpraHU30BBIBATh UCCIIEIOBAHUE C LIEIbIO POBEPKH TUIIOTES;

0 ymeHre nenaTh yMO3AKIIOUEHHUs (MHIYKTUBHOE M IO aHAJIOTHMH) W BBIBOJGI, U
yMEeHHE OOBEKTUBHO OIICHUBATh MH(POPMAIIUIO O BEHIECTBAX W XMMHYECKHUX

npoliieccax, KpUTHYECKA OTHOCUTHCS K NMCEBAOHAYYHOU UHPOpMAIIUH.

Kommynuxamuesnuoie

OOyuaronuiics MOJYYUT BO3MOXKHOCTH Mg  (POPMUpPOBaHUSI  CIEAYIOIIMX

KOMMYHHKaTUBHBIX Y'Y /I:



0 IMOJIHOC U TOYHOC BBIPAXKCHUC CBOUX MBICJIEH B COOTBETCTBHUHU C 3agadaMu U
YCIIOBUSAMH KOMMYHUKAIIUN;

a aJIeKBaTHOE HUCIIOJIb30BAaHUE PEUYEBBIX CPEACTB JJIS y4acTUs B IUCKYCCUU U
apryMEHTallui CBOEW NO3UIUU, YMEHHUE IPEACTABIATh KOHKPETHOE COICPIKAHUE C
COOOIIIEHHEM €r0 B MMCbMEHHOM M YCTHOM (opMme,

a oIpeJieieHre CI0OCO00B B3aUMOIEUCTBUSI, COTPYTHUYECTBO B MOUCKE U cOOpe

uH(poOpMaInHy; O

OTIpe/ieNICHNE CIIOCOOOB B3aUMOJICHCTBUS, COTPYJAHUUYECTBO B MOMCKE M cOOpe
uH(opMalMK, ydacTHE B Juajore, IJIaHUPOBaHUE OOIIUX CMOCOOOB padOoTHI,
NPOSIBJICHHE YBAXHUTEIHLHOTO OTHOMICHUS K JPYIMM YYalldMCs; OIHMCaHUe
COJICP’KaHUSI BBIMIOJIHAEMBIX JCHCTBHI C IIEJIbI0 OPUEHTHUPOBKH B MPEIMETHO-
NPAKTHYCCKOM JCSITCIBHOCTH; YMEHUS YYUTHIBATh PA3HBIC MHCHHS U CTPEMHTHCS K

KOOpAWHAIIWHN PA3JIMYHBIX HOBI/IIII/IfI B COTPYAHUYICCTBC,

g dbopmynupoBaTh COOCTBEHHOE MHEHHE W TO3UIIMIO, apTYMEHTHPOBATh U
KOOPJIUHUPOBATH €€ C MO3UIMUSIMHU MAapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE
0O0IIIero pemeHnust B COBMECTHOU JeSTEIbHOCTH;

0 OCYIICCTBIIATDH B3aUMHBIN KOHTPOJIb M OKa3bIBAaTb B COTPYAHHYCCTBC
H€O6XO,III/IMYIO B3anMOIIOMOIIb,

O IJIAHUPOBATh OOIIUE CIOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOJIb,
KOPPEKIINIO, OIICHKY JeHCTBHM mapTHEPA, YMETh YOEKIaTh;

O UCIIOJIb30BaTh aJICKBATHBIE SA3BIKOBBIE CPEICTBA JJII OTOOpPa)KEHUS CBOMX
YyBCTB, MBICJIEH, MOTUBOB W TOTpEOHOCTEH; OoTOOpakaTh B peuyu (OMUcaHue,
OOBSICHEHHE) COJIEpKAHUE COBEpPIIAEMBIX ACHCTBUH, Kak B (opMe TPOMKOMH

COIMAJIM3UPOBAHHON peuu, Tak U B (popme BHYTpEHHEH peun;

O pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIMIO, UCITOIb3Ys CPEICTBA YCTHOU
U THUChbMEHHOM KOMMYHHKAIIMM Tpu paboTe C TEeKCTaMH YyYeOHUKA W
JOTIOJIHUTENIbHOW JTUTEPATypO, CIIPAaBOYHBIMU TaOJIUILIAMU, TIPOSABIISITH TOTOBHOCTD
K YBOKEHUIO MHOW TOYKHU 3PEHUS MPU OOCYXKICHHH PE3yJIbTATOB BBITIOJHEHHOMN

paboTHI.

HpedMemele pesyibmamol

O0yyarmuiicss HAyYUTCH:

DHpI/IMeHHTB OCHOBHBIC MCTOABI IIO3HAHUA: Ha6J'IIOI[eHI/Ie,

HU3MCPCHHUC, DKCIICPUMCHT,

d



OINKCHIBaTh CBOMCTBA TBépI[BIX, KUAKUX, F83006p33HBIX BCIICCTB, BBIACIAA HMX

CYHICCTBCHHLIC ITPHU3HAKH,

O PaCKpbBIBaATh CMBICJI 3aKOHA COXPAaHCHUS MACChl BCUICCTB, aTOMHO-MOHCKyJIHpHOfI

TEOpUHU;

Opa3nuuaTh XUMHYECKHE U PU3NYECKUE SABIICHMUS,
0 Ha3pIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIHiA;
Ocobnronate npaBuiia 6e30macHoOi paboThl TPU POBEACHUH OIIBITOB;

Ononp3oBaThes 1abopaTOpHBIM 000pYIOBaHUEM U TIOCYI0H;
nojiay4atb, coOuparte ra3oo0pa3Hbleé BellecTBA M  PACMO3HABAaTh  HX;

OxapakTepuzoBaTh (GU3NYECKHE U XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEMHECHUM,

OnpoBoauTh OMNBITHI, MOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA M3YYEHHBIX
KJIACCOB HEOPraHUYECKHX BEIIECTB;

OpackpeiBaTh CMBICI TOHSTUA «PACTBOP», BBIYUCISATHL MAaCCOBYIO OO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE,

OroToBUTH pacTBOPHI C OMPEACIEHHON MaCCOBOM J10JI€i paCTBOPEHHOIO BEILIECTBA;
OxapakTepu30oBaTh 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH,

Oonpenensars BUJ XUMUUECKON CBSI3M B HECOPTAHUYECKUX COCTUHECHUSX;
OpackpbiBaTh OCHOBHBIC TOJIOKEHHUSI TECOPHUHU DJICKTPOJIUTUUYECKON THUCCOIMALINH,
COCTABJIATh YPABHECHUS DJICKTPOIUTHYCCKON TUCCOLMALIMU KUCIIOT, IEII0YEH, COJIeH
U peaKkIii HOHHOTO OOMEHa;

OpackpsiBaTh CYIIHOCTb OKHCJIUTEIILHO-BOCCTAHOBUTEIIHLHBIX peaKIuu,
ONPEICIISTh OKUCIUTENh U BOCCTAHOBUTEb,

OcocraBnsaTh ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Oua3piBaTh ()aKTOPHI, BIUSIOIIME HA CKOPOCTh XUMHUYECKON PEaKIIHH;
OxapakTepn3oBaTh B3aMMOCBSI3b MEHKIYy COCTAaBOM, CTPOECHHEM U CBOMCTBAMH
HEMETaJIJIOB M METAJIJIOB;

OnpoBOaXTH OMBITHI MO MOJYYEHUIO U U3YYEHUIO XUMHUYECKUX CBOMCTB Pa3IMYHBIX
BEIIICCTB;

0 rpamoTHO oOpamaThCcs ¢ BEIIECTBAMU B TOBCEAHEBHON KU3HHU.



Oo0yyaromuiics MOJY4UT BO3MOKHOCTh HAYYUThCH:

d
DBBII[BHF&TB U ITPOBEPATH SKCIICPUMCHTAJIbHO T'HIIOTE3bl O XUMHWYCCKUX CBOMCTBaAx
BCIICCTB HAa OCHOBC HUX COCTaBa MW CTPOCHHUA, HX CIIOCOOHOCTH BCTYyIlIaTb B

XUMUYECKHE PEAKLIMH, O XapAKTEPE U MPOAYKTAX PA3INYHBIX XUMUYECKUX PEAKIIN;

[OxapakTepu3oBaTh BEUIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBATh
MIPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXKIY JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;
OcocTaBnsiTh MOJEKYJISAPHBIE W TOJHBIE MOHHBIE YPABHEHUS MO COKPAIEHHBIM
WOHHBIM YPaBHEHUSIM;

OnporHo3upoBaTh CIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC WU
BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCICHHUS 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTAaB;

BBIIBUTaTh W MPOBEPSITh DKCIEPUMEHTAIBLHO THUIOTE3bl O pe3yJbTaTax
BO3JICUCTBUS PA3TUIHBIX (PAaKTOPOB HA M3MEHEHHUE CKOPOCTH XMMHUYECKON PEAKIINH;
0 wucnonp3oBaTh MNpPUOOpPETEHHBIE 3HAHUS I DKOJIOTMYECKUTPAMOTHOTO
NOBEJEHUS B OKPYKAIOIIEH Cpeae;

Oucnonb3oBaTh NPUOOPETEHHBIE KIIIOYEBBIE KOMIETEHIMU TIPHU BBITIOJIHEHUH
IPOEKTOB M PELIEHUU Y4eOHO-HUCCIEA0BATENbCKUX 3a/lay M0 U3YYEHHUIO CBOWCTB,
CIIOCOOOB MOJTYYEHHUs U PACIIO3HABAHUS BEIIECTB;

0 o0OBEKTUBHO OIIEHUBATHh MH(POPMAIIMIO O BEHIECTBAX M XUMUUYECKHUX MPOIIECCax;
Ooco3HaBaTh 3HaYEHUE TEOPETUUYECKUX 3HAHUN MO XUMHH JJI MPAKTUUECKOU
NEeATEIIbHOCTU YEJIOBEKA;

0 co3maBaTh MOAENN W CXEMBI JIJISl PEIICHUs YICOHBIX U MO3HABATEIbHBIX 337144,
OnoHuMaTh HEOOXOAUMOCTh COONIOACHUS MPEAMHCAHUM, MpeIaraéMbiX B

MHCTPYKILHMSIX MO UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUHU U JIP.



2. COIEPXAHHUE IPOI'PAMMBI «XUMMSI» nas 8-9 kiaaccos (68
4acoB) C

HCIO/Ib30BaHHEeM 000pyaoBaHus Hudposoii 1adoparopuun «Touka pocra»

Pa3zjnen 1 Xumuueckas n1aboparopusi(4 yaca)

[TpaBuna TexHWKHA OE30MACHOCTH TMPHU MPOBEACHUN HCCIICTOBAHUN, MEIUIINHCKHC
anTeYKW IIepBOH TIOMOIIM B KaOWHeTe XWMHHU. WHCTPYKTa)X 110 TEXHUKE
0€e30IMacHOCTH.

3HaKOMCTBO ¢ J1a00paTOPHBIM 000PYI0BAHHEM

XpaHeHI/Ie MaTCpUaAJIOB U PCAKTUBOB B XUMHUYECKON na60paTopHH

Pa3znea 2. BemecTBa, KOTOpbIe HAC OKPYXAOT 24 yaca(9 Yacos) [Ipoctrie
U CJIO’KHBIE BEIIECTBA. XUMHUYECKUE DJIEMEHTHI.

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

CocraB atmocdepsl. Kucnoposa kak BaxKHEUIINNA KOMIIOHEHT aTMOC(EpHI.
JlaGoparopublii onbITNe2«[lonydyeHue Kuciopoaa U3 MNEPEKUCH BOJOPOJA,
JIOKa3aTeNbCTBO €r0 HATHYHUS.

Bona B macmrTabe mianetrsl. dU3nyeckre CBOMCTBA, MapaJOKChl BOABI, CTPOCHHE
BoAbl. IlokazaTenu kadyectBa Boabl. MccienoBanue BOJbl U3 Pa3HbIX HCTOUYHHKOB
JlaGopaTopublii onbITNe3«OrnpeiesieHue BOJONPOBOJHON U JUCTUIIUPOBAHHOM
BOJBI»

JladopaTopHblii onbITN24«OKpacka UHIAUKATOPOB B HEUTPAIIBHOU Cpelie»

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

UYucteie BemectBa u cMmecu. Kiaccubukamus cmeceir. CrmocoObl pasneneHus
CMeced: JeHCTBME MAarHWTOM, OTCTauBaHWe, (GUIBTPOBAHWE, BbBITIAPUBAHUE,
KPUCTAJUTU3a1Hs, JUCTAIIISLUS

IIpakruyeckas padora Nel «HucTeie BemecTsa 1 CMECH»

IIpakTuyeckast padbora Ne2 « o4nCTKA BOABI M BO3AYyXa OT TBEPBIX YACTHIL
Paznen 4. OcHoBBI 3KcIepuUMeHTAIbHOM XUMUHU(19 yacoB)

IIpakTuyeckas padora Ne3 M3ydyeHue CBOMCTB BEIIECTB: 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.

IIpakTnueckas padora Ne8» Tunbel XuMHUECKUX pEaKLIU»

Pa3znen 5. OcHoBbl pacueTHoii xumun(10 yacos)

Monbs — eauHULIA KOJIMYecTBa BellecTBa. MoisipHas macca. Beiuncnenus 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.
DNEKTPOIUTHUYECKAS 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» Biausinue TemnepaTypbl Ha JUCCOLUALIUIO.
IIpakTuueckas padora Nel3 «BnusiHue KOHUEHTpAllUU pacTBOpa Ha
JUCCOLUALIAIOY

Pemiennie  SKCEpUMEHTANbHBIX  3a7a4y 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.
Homenxkmarypa. [lomyyenue kucinor. 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. JTaGoparopHasi | M CJI0KHOTO BEILECTBA, OTIMYME 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 xax 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 (XMMUYECKHE 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 SIBJICHUS, XUMHYECKas peaKusd;, yMEHIE
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» BBIJIBUTA€MBIX MPEIIOJI0KEHUH; ONUCaHUe

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 CoOeTMHEeHUsI, KOJIMYECTBO 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 — KHEINEKTPOIIHUTY, <OIEKTPOTUTHIECKAS
IJIaBHOE yCIIOBHE JICCOLIAAITUS

MMPOTCKAHUMA peaKL{I/Iﬁ
B pacTBOpax.




49 | Dnexrponutnueckas | 1 «Mo3srosoi 3HATh ONpEEIECHUS IOHATUN KKUCIOTay,
JccoLMalus KUCIOT, HITYpM», «OCHOBAHHEY, «COJIb» C TOUKH 3PECHHUS TEOPUU
LIEJIOYEH U COIEM. O6cyxnenue ANEKTPOIUTUYECKON JTUCCOLIMAIUU. Y METh

0OBSICHATD O0IIKE CBOMCTBA KHCIOTHBIX U
IICJIOYHBIX PACTBOPOB HATMYHEM B HUX HOHOB
BOJIOpPOJia ¥ TUAPOKCH]L - HOHOB
COOTBETCTBEHHO, a TAK)XE COCTABIIATh
YpaBHEHUS 3JIEKTPOJIUTHUECKON AUCCOLMALINN
KHCIIOT, OCHOBAHUM U COJICH.

50 | IIpakTuueckas 1 [Ipaktuueckas | [IpomurocTpupoBaTh SKCIIEPUMEHTOM
pabora Nel0 paboTa KITacCH(DMKAIMIO BEIIECTB HA YIEKTPOJIUTHI U
«INEKTPOTUTHYECKAS HEJIEKTPOJIUTHI
JMCCOLIMAITUS

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

«CunbHBIC U clla0bie
AIIEKTPOJIUTHI»

52 | [IpakTnueckas 1 MMeTs mpencTaBieHHE O POJIM TEMIIEPATyphl B
pabotaNel2y 3JIEKTPOJIUTUYECKON JTUCCOUALINHI
Bausaue
TEeMITepaTypsl Ha
JMCCOLIUALINION»

53 | IlpakTrueckas 1 [Ipaktruueckas | MiMeTh nmpeacTaBieHUE O BIUSHUN
paborta Nel3 pabota KOHIIEHTPALUHM PACTBOPA JIEKTPOJIUTA HA €T0
«Bnusnue ANEKTPOIUTUYECKYIO TUCCOLMALINIO
KOHLIEHTpalUU
pacTtBopa Ha
JICCOLIUALINION»

54- | Pemenue 4 Pemenue YMeTh OCYIIECTBIISITH XUMUYECKHE OTIBITHI Ha

57 | SKCIIepUMEHTAIbHBIX 3a1ad 3HaHHE KaYECTBEHHBIX PEaKIUil; COCTABIATh
3a/1a4 1o Teme MOJIHBIE U COKpAlIEHHbIE HOHHBIE YPAaBHEHUS
«QNEKTPOTUTHYECKAS HEoOpaTUMBIX PEaKIUil U pa3bsACHATH UX
JIMCCOLIAAITUS) CYIIHOCTb. XapaKTepU30BaTh YCIOBUS TCUCHUS

peaxiuii, uIynux 10 KOHIIa, B pacTBOPax
3JICKTPOJIUTOB

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

58-
59

Oxcubl:
KIaccuQuKanus,
HOMEHKJIaTypa,
CBOMCTBA,
MOJy4YeHHe,
MIPUMEHEHUE.
JIaGopaTopHBIii OIBIT
No5.  HaOmonmenwme
PacTBOPUMOCTH
OKCHUJIOB aJIIOMUHHUSI,
HaTpusi, KajdbLUs U
MEIH B BOJIE.

2

Kpyrisbiii cromn,
H/p.

YMeHue Ha3bIBaTh COSANHEHUS H3Y4CHHBIX
KJIaccOB (OKCHJIOB); OTIPENENATh
IPUHAATIEKHOCTD BEIIECTB K ONPEEICHHOMY
KJIaccy COeTMHEHUH (OKCuaam);
XapaKTepu30BaTh XMMUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIIECTB
(okcuaoB); COCTaBIIAATh bopmyIbl
HEOPraHNYECKUX COCTMHEHUH U3y4eHHBIX
KJIaCCOB (OKCHUIOB)




60 | 'uppoxcuasl. Jlexuus YMeHue Ha3bpIBaTh COEIMHEHUS U3YYEHHBIX
OcHoBaHus: KJIacCOB (OCHOBaHMI1), ONIPEAETATh
KJaccuuKanys, IPUHAJJIEKHOCTD BELIECTB K ONPEACIEHHOMY
HOMEHKJIaTypa, KJIaCCy COEJUHEHUM (OCHOBAHUSAM)

[IOJIyYEHHUE.

61 | [IpakTuaeckas [Mpaktnueckas | ChopmupoBaTh npeacTapieHue o PH kak o
pabora Nel4 « pabota XapaKTEPUCTUKE CPeJl
Omnpenenenue PH
pacTBOpPOB»

62 | [IpakTnueckas N3yunTh CyIHOCTh pEaKIUK HEUTpAIU3aLuN
pabota Nel5
«Peakius
HEUTpaIM3alu
B3anmopeiicterue
TUAPOKCUAA HATPHUSI C
COJISTHOM KHCJIOTOM

63 | AMdoTepHBIE OKCHITBI Joxnans! YMeHHe  XapaKTepu3oBaTh  XUMHYECKHE
Y TUJIPOKCHIBI. CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX

coennHeHUN (aMPOTEepHBIX HEOPraHUYECKUX
COCTMHEHU)

64 | Kucnotsl. Cocras. KosnextnBHas | YMeHHe Ha3bIBaTh COCUHEHNS N3YYEHHBIX
Knaccuduxkarnus. pabota KJIACCOB (KHUCIIOT); OTIPEACIIATD
Howmenknarypa. MIPUHAJIEKHOCTD BELECTB K ONPEACIICHHOMY
[Tony4yeHue KuCoT. KJIaCCy COETMHEHHH (KHCIIOT); yMEHHUE

COCTaBIIATH (POPMYJIBI HEOPraHUYECKUX
COCIMHEHUI U3yYEHHBIX KJIACCOB

65 | Xumunueckue KonnektuBHas | YMeHuUe COCTaBIATh YPAaBHEHUS] XUMHUYECKHUX
CBOMCTBA KHUCJIOT pabota peakuMii, XapaKTepU3ylIIUX XUMHYECKUE
JlabopaTopHbIf OIBIT CBOMCTBA KHUCJOT; YMEHHE paclo3HaBaTh
Ne6. ONIBITHBIM ITyTE€M PAaCTBOPBI KUCJIOT U IIEJI0YEH
BsaumoneiictBue
METaJJIOB (MarHus,

LIMHKA, jKele3a, ME/IN)
C pacTBOpaMHU KUCJIOT

66 | Comnm. KonnexktuBHas | YMeHue cOCTaBIATh (GOPMYIIBI
Knaccuduxkarus. paboTa HEOPraHUYECKUX COCIMHEHUMN N3YyYeHHBIX
Homenknarypa. KJIacCOB (CoJieil); yMEeHHe Ha3bIBaTh
CrniocoObl noTydeHust COEJIMHEHUS U3yYEeHHBIX KJIACcCOB (coJeil);
coJieit OTIPENENIATh NPUHAUIEKHOCTD BEIIECTB K

OTIpeJIeIEeHHOMY KJIacCy COeMHEeHH (coleit);
YMEHHUE COCTABIATH (POPMYIIbI HEOPraHUYECKHX
COCAVHEHUN

67 | CpoiicTBa coneit KonnektuBHas | YMeHHe XapakTepru30BaTh CBOMCTBA

pabota M3YYEHHBIX KJIaCCOB HEOPTraHUYECKHUX BEILECTB

(comeit); yMeHHME COCTaBISATh ypPaBHEHUS
XUMUYECKUX PEAKIMH, XapaKTepU3yIIINX
XMMHYECKHUE CBOMCTBA COJIEH

68 | Ypok o6o6uieHue [lonBenenue uroro




IlepeyeHb 1O0CTYNHBIX HCTOYHUKOB HH(pOPMAUH
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