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PABOYASA ITPOT'PAMMA BHeypO4YHOU JAeAAITEJIbHOCTH M0 XUMUH
4191 8-9 KJIaccoB ¢ UCIOJIb30BAHUEM 000py/10BaHusA HeHTpa «Touka

pocTa»

B o0yuenun xumuu OONIBLIOEC 3HAUYEHHWE HMEET OKCIEPUMEHT. AHaIU3UpPys
pe3yabTaThl MPOBEAEHHBIX OIBITOB, yYalIUeCs yOSKIaI0TCS B TOM, YTO T€ WK UHbIE
TEOPETHYECKUE MPEICTABICHUS COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATBHOCTH.
TompkO  OCyIIECTBIIASI ~ XMUMHYECKHMI  3KCIIEPUMEHT  MOXXHO  MPOBEPUTH
JIOCTOBEPHOCTh TMPOTHO30B, CJHIEJaHHBIX Ha OCHOBaHMM Teopuu. B mporecce
AKCIIEPUMEHTAIBFHOM  pabOThl  ydamuecs MNpUOOpPETAlOT  OMBIT  [MO3HAHMS
pEaNbHOCTH, SIBISIIOUIMICSA Ba)XKHBIM 3TarioM (POPMUPOBaHUS y HUX YOEKIEHUH,
KOTOpbIE, B CBOI OYEpPENlb, COCTABJISIOT OCHOBY HAYyYHOTO MHUPOBO33PEHHUS.
Bueapenue oGopynoBanus uudpoBoil jaboparopuu 1eHTpa «Touka poctay
MO3BOJIUT KAYECTBEHHO M3MEHHUTH mporecc oO0yueHuss xumuu. KoamuecTBeHHbIE
AKCIIEPUMEHTHI MO3BOJIAT MOJIyYaTh TOCTOBEPHYIO HH(OPMAIUIO O TPOTEKAHUU TEX
WJIM UHBIX XUMHUYECKHX IIPOLIEcCax, O CBOMCTBaX BelecTB. Ha 0CHOBE Moimy4YeHHBIX
AKCIIEPUMEHTAJIBHBIX JIaHHBIX OOy4Yaemble CMOTYT CaMOCTOSITENIbHO JI€JaTh
BBIBO/IbI, 0000IIATh pE3yJbTaThl, BBIABISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyZeT criocoOCTBOBATH MOBBIILICHUIO MOTUBALIMM O0Y4YEHHS IIKOJIbHUKOB.

Jlns u3ydeHus mnpeamera «XUMHs) Ha dTale OCHOBHOIO 00IIero oOpa3oBaHUs
oTBOJIUTCS 68 "acoB: 8-9 kinacc —68 4acos;

JlanHast oOpaszoBaTeibHas OporpaMma OOEClEeUMBAET YCBOCHHUE YUaIllUMMCS
BKHEHUIINX XUMUYECKUX 3aKOHOB, TEOPUI U MOHATUI; GOPMHUPYET MPEACTABICHHE
O pOJII XMMHUU B OKPYXKalOLEM MHUPE M KU3HU yenoBeka. IIpu 3ToM OCHOBHOE
BHUMAaHUE YJAENSeTCS CYIIHOCTH XUMHUYECKUX peakuuid U MeToAaM MX
OCYLIECTBIICHUSI.

OaHUM W3 OCHOBHBIX IMPHUHIIMIIOB MOCTPOCHUS MPOTPAMMBI SIBJSECTCS TMPUHIUIL
JOCTYITHOCTH. ODKCIEPUMEHTAIbHbBIE JIaHHbIC, IOJYUYEHHbIE YYallUMHUCS TMpHU
BBINIOJIHEHUU KOJIMYECTBEHHBIX OMBITOB, MO3BOJSIOT YYAIIUMCS CaMOCTOSTEIbHO
JenaTh BBIBOJBI, BBISBIATH 3aKOHOMEpPHOCTH. [loaxoasl, 3amo)KeHHbIE B
coJiepyKaHue IPOrpaMMBbl Kypca, CO3/1al0T HEOOXOIUMBbIE YCIOBUS 11l CUCTEMHOTO
YCBOCHHS YyUYallUMHCS OCHOB HAayKH, /s OOECHeueHUs pa3BUBAIOLIETO U
BOCHHUTHIBAIOIIETO  BO3JACHCTBUS ~ OOydeHHS Ha  JUYHOCTh  YYalllerocs.
dopMupyeMbie 3HAHUS JIOJDKHBI CTaTh OCHOBOM CUCTEMBbI YOEKACHUHN MIKOJIbHUKA,

LHCHTPAJIBHBIM AAPOM €T0 HAYYHOTI'O MUPOBO33PCHUA.



Ha 6a3e nientpa «Touka pocta» o0ecrieunBaeTcs peainsaiusi o0pazoBaTeIbHbIX
MpOrpaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKON HAIPABJIECHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMU 3aKOHOJIATENILCTBA B chepe
oOpa3oBaHus U ¢ yu€ToM pexomenaanuii denepanbHOro oneparopa yueOHOro
npeaMera « XUMUs».

OO0pazoBaTenbHas MporpaMMa Mo3BOJISIET HHTETPUPOBATH PEATU3yeMbI€ MOAXO/bI,
CTPYKTYpY M CoJep:KaHUE IMpH OpraHu3aluu OoOydyeHHs XUMHU B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0ase Jr000ro U3 JOCTYIHBIX YIeOHO-METOANYECKIX KOMILJIEKCOB
(YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» mpu peanusarnuu ganHou OI1

IMO3BOJIICT CO3AaTh YCIOBUA:

- JUTS PACUIUPEHUS COJIEP>KaHuUS MIKOJIBHOTO XUMUYECKOTO 00pa30BAHNUS;
- 751 TIOBBIIIIGHWS ~ TIO3HABATENBHOM  aKTHUBHOCTH  OOydYalOImuXcs B
€CTECTBEHHOHAYYHOMH 00JacTH;

- A Pa3BUTUA JIMYHOCTHU p€6éHKa B IIPOLCCCC O6Y‘I€HHH XHUMHH, €TI0

CIOCOOHOCTEH, (OPMHUPOBAHUS M YIAOBICTBOPEHUS COIMAILHO 3HaYUMBIXU
MHTEPECOB U NMOTPEOHOCTEH;

- s paboThl ¢ OJApE€HHBIMHU IIKOJbHUKAMH, OpPraHM3allMl WX pPa3BUTUSI B
Pa3IUYHBIX 00JacTsIX 00pa30BaTEIbHON, TBOPUYECKOHN JACSITEIHHOCTH.

eab u 3apaun

1. Peanuzauusi OCHOBHBIX OOIIEOOpPA30BATENBHBIX MPOrPAMM IO Y4E€OHBIM
MpeaMeTaM €CTECTBEHHOHAyYHON HANpaBIC€HHOCTH, B TOM YHUCJIE B paMKax
BHEYPOUHOH €ATEIbHOCTH 00YyUaIOINXCS;

2. BBEJICHUE COBPEMEHHBIX CPEACTB OOYUYEHHs] U BOCIUTAHMS JJIsl U3yueHUs (B
TOM 4yuCIe HKCIEPUMEHTAIIBHOIO) JTUCLUILIVH (Momyneit)
€CTECTBEHHOHAYYHOM  HAIpPaBJIEHHOCTH MpU  peaju3aldd  OCHOBHBIX
00111e00pa3oBaTeIbHBIX nporpaMmm u JOTIOJTHUTETBHBIX
o0mieo0pa3oBaTeabHBIX MPOrpaMM, B TOM YHWCJIE IS PacIIUpEeHHs
CoJiepKaHusl yUeOHOro npeaMeTa « XuMUs).

3. BOBJIEUEHHUE YUAIIUXCS B IPOCKTHYIO JI€ATEIbHOCTb.

[IpodunbHbIA KOMILIEKT 000pya0BaHus LIeHTpa « Touka pocTta» obecrieynBaeT
s pexTuBHOE TOCTHKEHHE O00pa30BaTEIbHBIX PE3YJIbTATOB OOYYAIOIIMMUCS IO
IporpaMmam eCTeCTBEHHOHAYYHOUM HAMpPaBIE€HHOCTH, BO3MOKHOCTh YIi1yOJIEHHOTO

M3Yy4YCHHUA  OTACIBHBIX IMPECIMETOB, B TOM YHCIC  OJIA q)OpMI/IpOBaHI/IH



N300pETaTEeNbCKOr0,  KPEaTUBHOIO, KPUTUYECKOTO  MBIIUICHUS,  Pa3BUTHUSA
(YHKIIMOHATBPHOW  TPAMOTHOCTHM Yy  oOydaromuxcs, B  TOM  YHUCIE
€CTECTBEHHOHAYYHOM U MaTEMaTUYECKOM.

DKCHEpUMEHT SIBJISIETCS] HCTOYHUKOM 3HAHUI U KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuemnusi coBpeMeHHOro 00pa3oBaHus MOApa3yMeBaeT, 4To B y4eOHOM
DKCIIEPUMEHTE  BEAYIIYI0 POJIb JOJDKEH 3aHATH CaMOCTOSITEJIbHBIN
HCCIIEIOBATENbCKUN YUEHUYECKUI IKCIIEPUMEHT.

CoBpeMEHHBIE JKCIIEPUMEHTAIBHBIE HCCICAOBAHMS 110 XUMHUHU YXKE€ TPYIHO
OpeICTaBUTh 0€3 HUCIOJB30BaHUS HE TOJBKO AaHAJOTOBBIX, HO M LU(POBBIX
M3MEpPUTENBHBIX TPHOOpoB. B @enepanbuoM ['ocynapctBenHoM O0Opa3oBaTeibHOM
Cranpapre (®I'OC) npommcaHo, 4YTO OJHMM W3 YHHUBEPCAJIbHBIX Y4EOHBIX
JNEUCTBUN, MPUOOPETAEMBIX YYAIIMMHCS, JOJDKHO CTaTh YMEHUE «IPOBEICHUS
OMBITOB, MPOCTBIX AKCIIEPUMEHTAIBHBIX HCCIEHOBAaHUM, NPSMBIX M KOCBEHHBIX
U3MEPEHUM C MCIHOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX H3MEPUTEIbHBIX
pruOOpPOBY.

Y4eOHBI HSKCIEPUMEHT M0 XWMHH, MPOBOJAUMBIA Ha TPAJAUIMOHHOM
o0opynoBaHuu, 6€3 MpUMEHEHHs ITU(GPOBBIX JTA00OPATOPHUI, HE MOXKET TTO3BOJIUTh
B IIOJIHOM MEpE PELINTH BCE 3a/1a4M B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSAOM
MPUYKH:

TPaJAMLIMOHHOE IIKOJbHOE OOOpYJOBaHUE M3-3a OrPAHUYEHUS TEXHUYECKUX

BO3MOKHOCTEH HE O3BOJISCT IMPOBOANTH MHOI'HC KOJIMICCTBCHHBIC HCCIICAOBAHNA,

JUTATEIHHOCTh MPOBECHUS XUMHUECKUX MCCIIEOBAaHUI HE BCETIa COTIACYeTCs ¢
JUTATETHHOCTHIO YUCOHBIX 3aHATHIH,

BO3MOXKHOCTh ~ TPOBEACHWS  MHOTHUX  HWCCJIECIOBAaHWM  OTpaHUYMBACTCS
TpeOOBAHUSIMU TEXHUKHU O€30MACHOCTHU U JIP.

[MudpoBas nabopaTopusi MOJHOCTHIO MEHSIET METOJUKY U COAEp>KaHue
IKCMIEPUMEHTAIBHON JIEATETHPHOCTH U PEIIAST BHIIICTIEPEUUCICHHBIE TPOOIEMBI.
[Iupokwii CIEKTp JATYUKOB MO3BOJISIET YUAIIUMCS 3HAKOMHUTHCS C TTapaMeTpaMu
XUMHUYECKOTO JKCIEpUMEHTa HE TOJbKO Ha KAauyeCTBEHHOM, HO M Ha
KOJIMYeCcTBEHHOM  ypoBHe. LludpoBas maGoparopusi TMO3BOJNAET BECTH
JUTMTENIbHBIA SKCIEPUMEHT JJaKe B OTCYTCTBUE IKCIIEPUMEHTATOPA, a YacTOTa UX

HSMepeHHﬁ HCTIOJABJIACTHA YCIIOBCUYCCKOMY BOCIIPUSATHUIO.



B npornecce popMupoBaHus SKCIEPUMEHTAIBHBIX YMEHUHN YUEHHUK 00y4YaeTcst
IPECTaBISATh HHDOPMALIHUIO 00 UCCIEIOBAaHUH B UETHIPEX BUIAX:
B BepOaJIbHOM: OIMCHIBATH HKCIIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJIEb
AKCIIEpUMEHTa, (UKCHpOBaTh BHHUMAaHHE Ha HU3MEPAEMbIX  BEIUYMHAX,
TEPMUHOJIOTUH;

B TaOJWYHOM: 3aIlOJIHATH Ta6JIHLII>I JAaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHHUA

rpagukoB (IIpU 3TOM y ydammxcs Bo3HuKaeT nepsuuHoel mpencrasienue o
MaciTadax BEeJIUYrH);

B rpauyecKkoM: CTpPOUTh TpaduKH MO TaOJIMYHBIM JaHHBIM, YTO JAET
BO3MOKHOCTh TE€pPEX0Jia K BBIIBI)KCHHIO THUIIOTE3 O XapaKTepe 3aBHCHUMOCTHU
MEXJy BEJIWYMHAMH (IIPM OSTOM YYMTEIb [IOKAa3bIBAET MPEUMYIIECTBO B
BU3YAJIM3AllMM  3aBUCUMOCTEM  MEXKIy  BEJIMYMHAMH, HArSIOHOCTh U
MHOTOMEPHOCTb);

B BHJE MaTEeMaTUYECKUX YPABHEHMI: [1aBaTb MAaTEMAaTHYECKOE OIMCAHUE
B3aMMOCBSI3H BEJIMYMH, MaTEMaTHUECKOE 0000IICHHE.

Ilepexox oOT Kaxaoro nsTama MpeACTaBIeHUS WHOOpPMAIMK 3aHUMAET
JIOBOJIbHO OO0NBIION MNPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpouecc
HEO0OXO0/MM, HO B CTapUIMX KJaccax MOXHO ObUIO ObI 3TO BpeMsl MOTPATUTH HA
pemienre Ooiee BaXHBIX 3amad. B sTrom 1utane uu@poBbie abopaTopuu
CYIIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsI MOKHO NOTpatuTh coriaacHo OI'OC
Ha (QOpPMHUpPOBAaHUE HCCIENOBATEIbCKUX YMEHMM  ydaluxcs, KOTOpPbIE
BBIPAKAIOTCS B CIEAYIOLIUX IEUCTBUIX:

- oTIpeieTIeHUE MPOOIIEMBI;

- IOCTAHOBKA UCCJIEA0BATEIbCKOM 3a/1a4H; -
- IUITAHUPOBAHUE PEILICHUS 3a7a4u; -
MMOCTPOEHHUE MOJICIICH;

- BBIIBUKEHUE TUIIOTES;

- DKCIIEpUMEHTAIbHAsI MPOBEPKA TUIIOTES;

- QHAJIU3 JIaHHBIX SKCIIEPUMEHTOB WJIK HAOTIOICHU;
- (hopmynHrpoBaHUE BHIBOJIOB.



1. IVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS TPOT'PAMMBI

BHeypouHoii AesiTejibHOCTH «XUMMUS» nas 8-9 kiaccoB ¢ MCNOJIb30BaAHUEM
oOopynoBanusi neHTpa «Touka pocTa» ¢ ONMCaHUEM YHHUBEPCAJIbHBIX
Y4eOHBIX AefiCTBH, JOCTUTAaeMbIX 00yYAIOLIIUMHUCS

JINYHOCTHBIE pe3yJabTaTbI

OOyyaromuiics TMOXYYUT BO3MOXKHOCTb I (POPMHUPOBAHUS  CIEAYIOLIUX

JINYHOCTHBIX Y'Y /1:

-OIMPCACIICHUC MOTUBAINH U3YUCHUSA yqe6Horo Marcpurala,
-OLCHUBAHUC YCBAMBACMOI'O y‘—I€6HOF0 Marcpuaia, UCxXoasd M3 COLOUAJIbBHBIX H
JIMYHOCTHBIX HCHHOCTeﬁ;

- IIOBBIIICHHUE CBOCTO O6pa3OBaTCJ'II->HOFO YPOBHA U YPOBHSA T'OTOBHOCTH K U3YYCHUTIO

OCHOBHBIX HCTOPHUYICCKUX CO6BITHﬁ, CBA3aHHBIX C PA3BUTUCM XHUMHH 1 06HIGCTB3;

- SHAHHWC IIPAaBHJI IIOBCACHUS B LIpC?;BI:I‘IEII\/)IHBIX CUTyalusix,

-OLCHUBAHHC COI.[PIELHLHOﬁ 3HAaYUMOCTH HpO(l)eCCHﬁ, CBJA3aHHBIX C XI/IMI/Ief/’I; -

BJIAICHUC IIpaBHUJIaMHU 0e30I1acHOTO O6paHlCHI/I$I C XUMHYCCKHNMH BCIICCTBAMU U

000pyI0BaHUEM, IPOSIBIICHUE SKOJOTUYECKON KYIbTYPHI.

MertanpeaMeTHbie pe3yJIbTAThI

Pecynsmusnuvie

OOyyaromuiics MOJYyYUT BO3MOXKHOCTh s (OPMHUPOBAHUSA  CIEAYIOLINX
peryJaTuBHbIX Y Y /1:
- IeNernoyiaraHie, BKIIOYas TIOCTAaHOBKY HOBBIX IIeNiel, MpeoOpa3oBaHue
NPaKTHYECKON 3a7auu B MO3HABATEIbHYIO, CAMOCTOSITEIbHBIN aHaIN3 YCIOBHA
JOCTHMKEHMsI 1IeJIi Ha OCHOBE Y4€Ta BBIJCICHHBIX YUUTEIEM OPHUEHTHPOB
JeMCTBHS B HOBOM yUueOHOM MaTepHalie; INIaHUPOBAHUE ITyTH JOCTHXKEHUS LIeTeH;
- LIEJIEBBIX MIPHUOPHUTETOB, BBIJCICHNE AIbTEPHATUBHBIX CIIOCOOOB YCTAaHOBJICHHE
JTOCTUKEHUS 1IeJIU U BBIOOP HamboJsiee 3pheKTUBHOTO coco0a;
- YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMSI M YIIPABIISTh UM;
- YMEHHE MPUHUMATh PEIICHUs B IPOOIEMHOM CUTYalINH;
- IOCTAHOBKA yYEOHbIX 3a/ady, COCTAaBIEHHE IUIAHA U TMOCJIEeI0BATEIbHOCTH

JICUCTBUH;



- opraHu3anus pabouero MecTa Ipy BBIIOJIHEHUH XUMHUYECKOTO dKCIIEPUMEHTA,
- IIPOTHO3UPOBAHUE PE3YJIbTATOB 00YUYECHMS, OLICHUBAHNE YCBOCHHOI'O MaTepuaa,
OLIEHKA KauecTBa U YPOBHs MOJIyYE€HHBIX 3HaHUH, KOPPEKLUS IJIaHa U criocola

JEUCTBUS TIPU HEOOXOTUMOCTH.

llo3nasamenvivie

OOyyaronuiicss TOJYyYUT BO3MOXKHOCTH it (OPMHPOBAHUS  CIIEAYIOLIUX

MO3HABATEIBHBIX Y Y /1:

- TIOVCK U BbIIeTICHHE WH(OPMAIIHH;

- aHaJIM3 YCJIOBUM U TpeOOBaHUM 3ajaul, BEIOOP, COTIOCTaBICHUE U OOOCHOBAaHUE
croco0a pelleHus 3a1auu;

- BbIOOp HamboJiee A3(h(PEKTUBHBIX CIIOCOOOB PEIICHUS 3aJa4H B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUN;

- BBIIBWJKEHHE U OOOCHOBAHME THUIIOTE3bI, BBIOOp crocoba €€ MpOBEpKH;

- CaMOCTOSITENTHOE CO3/IaHHE AITOPUTMA JACSITEILHOCTH MPHU PEIICHUH MpodiaemM
TBOPYECKOTO U MOMCKOBOT'O XapaKTepa;

- YMEHHMSI XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHUIO U CBOWCTBAM;

- OTICBHIBAHNE CBOMCTB: TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHHE NX
CYIIIECTBEHHBIX MPU3HAKOB;

- U300paXKEHUE COCTaBa MPOCTEHIITUX BEIMIECTB C MOMOIIBI0O XUMUYECKUX
(GbopMyJT M CyIIHOCTH XUMHUYECKHX PEAKIUN C MOMOIIBI0 XUMUYECKUX

YPaBHEHUN;
_IPOBEJICHUE HAOJIOJCHUN, ONHCAHWE TMPU3HAKOB W YCJIOBUWH TEYEHHUS

XUMHAYECKHX PEaKIIid, BHIIOJHCHUE XUMHUYECKOTO IKCIICPUMEHTA, BBIBOJBI Ha
OCHOBE aHaJln3a HaOIOICHUH 3a AKCIIEPHMEHTOM, PEIICHUE 3a/1a4, MMOTy4YeHHe

XUMHUYECKON HHPOPMALIMK U3 PA3TIUYHBIX UCTOYHHUKOB,;

-YMCHHEC OPTraHU30BbIBATb UCCICAOBAHHC C LCJILIO ITPOBCPKU THIIOTES;

-YMCHHUC JCJIaTh YMO3AKIIIOYCHUA (I/IHI[YKTI/IBHOG Hu 110 aHaJ'IOFI/II/I) U BBIBOJBI,

-YMCHHC 00BEKTUBHO OLICHUBATDH I/IH(bOpMaHI/IIO O BC€IICCTBAX M XHMMHUYCCKHUX

Inmponeccax, KPUTHICCKHN OTHOCHUTBLCA K HCCBHOHaquOﬁ I/IH(i)OpMaIII/II/I.

KOMMVHMKCZWZM@Hble

OOyyaronuiicss TOJYYUT BO3MOXKHOCTH st (DOPMHUPOBAHUS  CIEAYIOLIUX

KOMMYHUKATUBHBIX Y Y /1:



- IMIOJIHOC U TOYHOC BBIPAKCHHUC CBOHX MBICJIEX B COOTBETCTBHUHU C 3aJjadaMHi H
YCJIOBUSIMHW KOMMYHUKAIIWUH,
- AJICKBATHOC HCIIOJIB30BAHHC PCUCBBLIX CPCACTB AJIAA Y4YACTHA B JUCKYCCHUU H

apryMEHTAalluy CBOEU INO3MIIMH, YMEHHUE NPEACTABIATh KOHKPETHOE COJEPIKAHUE C
COOOIIIEHUEM €T0 B MMUCbMEHHOM U YCTHOH opme,

- OTpe/ieNieHHe COCOO0B B3aUMOACHCTBUS, COTPYJHUYECTBO B MOUCKE U cOOpe
uHpopManuu;

- OIpEeIeNIEHHE CIOCOO0B B3aUMOJICHCTBHS, COTPYAHUYECTBO B ITOUCKE U cOOpe
uH(popMalu, yyacTue B Auaiore, IiiaHUPOBaHUE OOIINX CIIOCOOOB PabOTHI,
MIPOSIBJICHHUE YBAKUTEIHLHOTO OTHOIICHHS K APYTHM YUAITUMCS; OTIICAaHUE COJEPIKAHUS
BBITIOJIHSEMBIX JICUCTBUI C 11€JTbI0 OPUEHTUPOBKHU B IIPEAMETHO- TPAKTUYECKOMN
NEATETLHOCTH, YMECHUS YIUTHIBATH Pa3HbIC MHCHHSI K CTPEMUTHCS K KOOPAMHAITIH

Pa3INYHBIX HOBI/II_[I/Iﬁ B COTPYAHHUYICCTBC,

- (bOpMYHHpOBaTb COOCTBEHHOE MHEHHE H IMO3UIHUI0, APryMCHTHPOBATL U

KOOPJIMHUPOBATH €€ C MO3UIMSAMU MAPTHEPOB B COTPYAHUYECTBE MPHU BhIPAOOTKE
0O01ero pemeHnsi B COBMECTHOU JIE€ATEIbHOCTH;

- OCYIIECTBIIATh B3aUMHBIA KOHTPOJb M OKa3blBaTh B COTPYIHUYECTBE
HEOOXOIMMYIO B3aMMOIIOMOIIIb;

. IUIAHUPOBATh  OOIIME CHOCOOBI  pabOTHI;  OCYIIECTBIATH  KOHTPOJIb,
KOPPEKLHIO, OIIEHKY JAeMCTBUI MapTHEPA, YMETh YOS 1aTh;

- UCTIOJIb30BaTh aJIEKBATHBIC S3BIKOBBIE CPEICTBA Ui OTOOPAXKEHHSI CBOHUX
YyBCTB, MBICIIC, MOTHBOB W MOTpeOHOCTEH; OTOOpakaTh B peud (ONMCaHHE,

OOBSCHEHHE) COJACpXKAHUE COBEPIIAEMbIX JACUCTBUH, Kak B (opMe TPOMKOMN

COLIMAJIM3UPOBAHHOM peun, Tak U B (popmMe BHYTPEHHEN peyn;
- pa3BUBATh KOMMYHUKATUBHYIO KOMIIETECHIIUIO, UCIIOJIb3YS CPEACTBA YCTHOU U

NMCbMEHHOM KOMMYHHKAIIMU MPU pabOTe C TEKCTaMHU Y4eOHHKA U TOTIOJIHUTEIbHON
JUTEPaTypOl, CTPaBOYHBIMU TAOJIULIAMU, TIPOSIBISITH TOTOBHOCTD K YBaXKEHHUIO HHOM

TOYKH 3PEHUS TIPH OOCYKJIEHUU PE3YJIbTATOB BBHITTOJTHEHHON PAOOTHI.

HD@OM@WZHble pe3yiibmanivl

OO0y4aromuiicss HAyYUTCH:
- IPUMEHSTh OCHOBHBIE METOJIbI TO3HAHUA: HAOJIOJEHHE, U3MEPEHUE,

OKCIICPUMCHT,

- OIMCBHIBATh CBOMCTBA TBépI[BIX, KHUIKHX, F213006p213HBIX BCIICCTB, BBIACIIAA HUX



CYIIECTBEHHBIC TIPU3HAKH;
- PacKpBIBaTh CMBICIT 3aKOHA COXPAaHEHHS MAacChI BEIIECTB, aTOMHO-MOJICKYJIISIPHOM
TEOPHHU;
- pa3u4aTh XUMUYECKUE U PU3NICCKHUE SBICHUS,
Ha3bIBATh MPU3HAKH U YCIIOBHSI MPOTEKAHUS XUMUYCCKUX PEAKIINN;
Ocobumonats mpaBuiia 6€30macHoi paboThI PU MPOBEACHUN OTBITOB,

Ononbe30BaThCes 1a00paTOPHBIM 000PYI0BAHUEM U MTOCYI0M;
nojayyarb, coOupaTh Tra3000pa3Hble  BELIECTBA M  paclo3HaBaTb  UX;

OxapakTepr3oBaTh (PU3NYECKUE U XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCTUHECHUM,

OnpoBOAWTE  ONBITH, MNOATBEPXKJIAIOIIME XHMHYECKHE CBOMCTBA HW3YYEHHBIX
KJIACCOB HEOPTraHUYECKUX BELIECTB;

OpackpbiBaTh CMBICI IOHATHS  «PacTBOP», BBIUUCIATH MAacCOBYIO  JOJIIO
PacTBOPEHHOIO BEUIECTBA B PACTBOPE,

OroToBHUTH pacTBOPHI C ONPEAEIEHHON MaCCOBOM TOJIEN paCTBOPEHHOTO BEILIECTBA;
OxapakTepu3oBaTb 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THUMA
KPHUCTAJUINYECKOU PEIIETKH,

OomnpenensiTh BUJ XUMUYECKON CBS3H B HEOPTAaHUYECKUX COCTUHEHUSX;
OpackpblBaTb OCHOBHBIE TOJIOKEHHSI TEOPUU 3JIEKTPOJUTUUECKON AUCCOLMALINH,
COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUUECKONU JUCCOUMALMUA KUCIIOT, EJI0YEH, COJIEH
U peaKuuii HOHHOTO 0OMEHa;

OpackpbIBaTh CyIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA, OTIPEACIISITh
OKHUCJIUTENb U BOCCTAHOBUTEND,

OcocTaBniarh ypaBHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIN;

Ona3biBaTh (hakTOpHI, BIUSIONIME HA CKOPOCTh XUMHUECKOW PEaKIIvH;
OxapakTepr30BaTh B3aMMOCBA3b MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBaMH
HEMETAJUIOB U METAJLIOB;

OnpoBOAUTH ONBITHI IO NOJYYEHHUIO M H3YUYEHUIO XUMUYECKUX CBOMCTB PA3JIMYHbIX
BEILECTB;

O I'paMOTHO 06paHlaTBCH C BCIICCTBAMH B HOBCG,ZIHCBHOﬁ KHU3HU.

OO0yuaromuiicst IOJTYyYHT BO3MOKHOCTh HAYYHThCSH:



d
DBBII[BHF&TL N IIPOBCPATH OKCIICPUMCHTAJIBHO T'HIIOTC3bI O XUMHWYCCKHUX CBOMCTBaX
BCIICCTB Ha OCHOBC HX COCTaBa M CTPOCHHUSA, HX CITOCOOHOCTH BCTYIIATh B

XUMHUYICCKHC PCAKIIUH, O XapaKTCPC U IIPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX pCaKHHﬁ;

OxapakTepu3oBaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAaM, YCTaHABIIMBATh
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIY JTaHHBIMU XapaKTEePUCTUKAMH BEIIECTBA;
OcocTaBisiTb MOJICKYJIIPHBIC U TOJHbIE WOHHBIE yYpaBHEHUS IO COKpaIIEHHBIM
HMOHHBIM YPAaBHECHUSIM;

OnporHo3upoBaTh CIOCOOHOCTh BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIC WIH
BOCCTAHOBUTEJbHBIE CBONCTBA C YYETOM CTENEHEH OKUCICHHUS DJIEMEHTOB,
BXOJIAIIHNX B €0 COCTAB;

BBIJIBUTATh M TPOBEPATh OKCICPUMEHTAIILHO THUIIOTE3bl O  pe3yJibTaTax
BO3JICHCTBUS Pa3IMUHBIX ()aKTOPOB HAa HU3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIINH;
0 wcnonbp3oBaTh MPUOOPETEHHBIE 3HAHUS JUIS  OKOJOTHYCCKHIPAMOTHOTO
TOBEJICHUS B OKPYKAIOIIEH CPELE;

Oucrnonb30BaTh NPHOOPETEHHBIC KIFOYEBBIE KOMIICTCHIIMU IIPH  BBITOJIHESHUU
MIPOCKTOB U PEIICHUH Y4eOHO-UCCICAOBATEIBCKUX 3a/1a49 10 M3YYCHUIO CBOMCTB,
Crioco0O0B MOJyYeHHUS U PacliO3HABaHUS BEIICCTB;

0 0ObEeKTHBHO OlLICHMBATh MH(GOPMAITHIO O BEIECTBAX M XMMHUUYECKHUX Tpolieccax;
Ooco3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM MO XUMHM [JIsl MPAKTUYECKOM
JIEeATEeIIbHOCTH YEJIOBEKa,;

O co3maBaTh MOJEIN U CXEMBI JJIs PEIICHUs] YUeOHBIX W MO3HABATEIbHBIX 3a]1ay;
OnoHuMath HEOOXOAUMOCTh COOMIOJICHUS] TPEANUCAHUM, TMpeaJaraeMbiX B

HHCTPYKIUAX 110 UCIIOJIb30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XMMHU U Ap.



2. COIAEPKAHUE TIPOI'PAMMBI BHeypouHOIi 1eITeTbHOCTH
«XHUMMUSI» nas 8-9 kiaccos (68 wacoB) ¢

HCI0JIb30BaHMeM 00opynoBaHusi uugposoii 1adoparopuu «Touka pocra»

Pa3nen 1 Xumuueckasi 1a6oparopus (4 yaca)

[IpaBuna TexHukn 0€30MACHOCTH TPU MPOBEICHUU HCCIICIOBAHUN, MEIUIIMHCKUE
anTeukd TICPBOM TMOMOIIM B KaOWHeTe XUMHUHU. WHCTpyKTaX IO TEXHUKE
0€301MacHOCTH.

3HaAKOMCTBO € JJa00OpaTOPHBIM 000PYI0BAaHUEM

XpaHeHHEe MaTepHaJiOB U PEAKTUBOB B XUMUUYECKOM JJabopaTopun

Paznen 2. BemecrBa, KoTopble Hac okpy:kawT 24 yaca (9 Uacos) [Ipocteie
U CJIO)KHBIC BEIIECTBA. XMMHYECCKUE JICMCHTHI.

JladopatopHblii onbITNel. O3HakomieHHEe ¢ 0Opa3liaMd MPOCTBIX U CIOXKHBIX
BELIECTB.

CocraB armMocdepsl. Kucinopos kak BaxHEHIINI KOMIOHEHT aTMOC(hEpHI.
JladoparTopubiii  onbITNe2«llonydeHne kuciopoga W3 TNEPEKUCH BOJOPOAA,
J0KA3aTeJIbCTBO €r0 HATUYHS.

Bona B macmtabe ruianetsl. Gu3nueckue CBOMCTBA, MApaJOKChl BOABI, CTPOCHHE
Bozbl. [loka3arenn kauectBa Bonbl. McciaenoBanue BOAbI U3 Pa3HbIX UCTOYHUKOB
JlaGoparopHbiii onbITNe3«Onpenenenue BOJOMPOBOIHON U AUCTUILIAPOBAHHOM
BOJBD»

JlaGopaTopHblii onbITNe4«OKpacka HHANKATOPOB B HEUTPAIBHOM CpeAe»

Paznen 3. SIBaenns, npoucxoasinue ¢ Bemecrsamu (4 yaca)

Uucteie BemecTBa u cMmecu. Kmaccudukamms cmeceir. CriocoObl pasieneHus
CMecei: JeHCTBMEe MarHuTOM, OTCTauBaHWe, (WIBTPOBAaHWE, BHIIAPUBAHUE,
KpUCTaJUIU3ausl, AUCTUILIS IS

IIpakTnueckas padora Nel «HucTeie BeniecTsa U CMeCH»

IIpakTnueckast padora Ne2 «04MCTKA BOJBI M BO3[lyXa OT TBEPABIX YACTHUI
Pa3nen 4. OcHOBBI SKCIepUMeEHTAJIbLHOI Xxumuu (19 yacoB)

IIpakTuyeckass padora Ne3 li3yueHue CBOWCTB BEIIECTB: HATPEBAHUE BOJbI,

HarpeBanue okcuaa kpemuaus (IV).



IIpakTnueckas padora Ned«3mepeHne TeMiiepatypbl KUIIEHUS BOJIBI C TOMOILBIO
JaTYuKa TEMIIEpaTypbl U TEPMOMETPA

IIpakTuyeckas padora NeS«Ormpeznenenne TemMneparypbl KpUCTAILIU3ALMH
BEILIECTBA»

du3nuecKue U XUMHUUYECKHUE ABJICHUS. BblieneHre U norjioneHre Teria — Ipu3HaK
XAMHUYECKOU pEaKInu.

IpakTnueckas padora Ne6 «IK30TepMHUUECKas PEAKLIHS

IIpakTuyeckas padora Ne7 «OHA0TEpMUYECKAs PEAKLUS
CKOpOCTh XUMHUYECKUX pEeaKIUi. XMMHUECKUE TPEBPALIEHNA. X UMUUECKUE

PCaKIUU. XHUMHYECKHE YPaBHCHHA. Breimonnenue TPCHUPOBOYHBIX ynpamHeHHﬁ
I10 COCTaBJICHHUIO ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ. Tumel XUuMHYECKUX peaKuHﬁ.

IpakTnueckas padora Ne8» Turbl XUMUYECKHX PEAKITUI»

Pa3znen 5. OcHoBbl pacuerHoii xumun(10 yacoB)

Monbs — eauHuLIa KOJMYecTBa BeniecTra. MonsipHas Macca. Berunciienus no
XUMUYECKUM ypaBHEHHUSM. 3aKoH ABoraapo. MoJsipHblil 00beM ra3oB.
OTHOCHUTENbHAS TNIOTHOCTH Ta30B. Pelienne skcrepuMeHTalbHbIX 3a]1a4 110 TeEME
«ITpakTUKyM MO M3yUYEHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAaHHUYECKUX

COECIUHEHUH »

Paznen 6. OcHOBBI dJieKTpOoIUTHYECKOU aucconuanuu(ll yacos)
IIpakTuueckast padbora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX MPUMECEI.
DJIEKTPOJIUTUYECKAS JUCCOLHUAIMS — TJIABHOE YCIIOBUE MPOTEKAHUS PEAKIIUI B
pacTBopax. DNEKTPOIUTUYECKAS JUCCOIUALINS KUCIIOT , IIEJI0YEl U COJICH.

IIpakTHuyeckas padora Nel10 «INEKTpOIUTHYECKAS JIUCCOLIH AL
IMpakTuueckas padoraNell «CunbHbIC U c1a0bIe DIEKTPOIUTHD)
IIpakTnueckas padoraNel2) Biausaue temnepaTypsl Ha JUCCOLIMALIAIOY.
IpakTnueckas pabora Nel3 «BnusiHre KOHIIEHTpALlMUA PacTBOpa HA
JUCCOLUALIIO)

Pemienne  SKCMEpUMEHTAIBHBIX  3aJad 10  TeMe  «OJEeKTPOJUTHYECKAs
JUCCOLUALIS.

Pasznen /. IIlpakTUKYM 0 M3y4Y€HHUIO CBOICTB BelleCTB OCHOBHBIX KJIACCOB
Heoprannyeckux coequHenuii.(11 yaco) Okcunpl: Knaccudukams,

HOMCHKIJIAaTypa, CBOﬁCTBa, IMOJIY4YCHHC, IPUMCHCHUC.



JlaGopaTopHblii onbiT NeS. HaGmioeHne pacTBOPUMOCTA OKCHUJIOB aJTFOMHUHUSA,
HATpHs, KaJbIUs U MEJIU B BOJE.

I'unpoxcuasl. OcHOBaHUS: KiaccupUKaIls, HOMEHKIIATypa, MOJTy4YeHHE.
IIpakTuyeckas padora Nel4 « Onpenenenne PH pactBopoB»

IIpakTnueckass padora NelS «Peakums HelTpanuzanuu B3anMoencTBue
TUAPOKCUIA HATPUS C COJISTHOM KHCIIOTOMN

AmdboTtepHbie okcuabl U Tuapokcuabl. Kuciorel. Coctas. Knaccudukanms.
Howmenxkiarypa. [Tlonyyenune kucimor. XuMUYECKUE

cBolictBa kuciotr JlabopaTtopHslii onmbIT Ne6.

«B3auMmoneiictBue MeTauioB (MarHus, IMHKA,

xKese3a, MeIM) ¢ PaCTBOPaMU KUCIIOT.»

Comu. Knaccuduxanusa. Homenknarypa. CriocoOsl nosryuenusi coneit. CoiicTBa
coJier



YuyeOHO-TEMAaTHUYECKHH IJIAH

Ne | Tema ypoxka Kon-Bo | @opma 3anstust | OCHOBHBIE ydeOHBIE ICHCTBHS yUaIIUXCs
/n qacoB/
JATA
Pa3nen 1 Xumuueckas jadoparopus (4 yaca)

1-2 | IlpaBuia TEXHUKH 2 becena, 3HaTh NMpaBWIa TEXHUKHA OE30MTaCHOCTH TIPH
0€30MacHOCTH IpH pacckas. IIPOBEJICHUU UCCIIEI0BaHUI. 3HATh COCTAB
MIPOBEICHUU WHCTpyKTaX. | MEAULMHCKOMN alTeYKU U YMETh 0Ka3aTh
UCCIIeIOBaHUIA, HEPBYIO MEAUIIMHCKYIO TOMOIIIb
MEIULIMHCKUE
anTe4yKy NepBOn
MIOMOIIIM B KaOMHETE
xumun. MHCTpyKTax
10 TEXHUKE
0€30MacHOCTH.

3 3HaKOMCTBO C 1 3HAaKOMCTBO ¢ | YMeTh padoTaTh CO CHUPTOBKOM, Becamy, ,
1abopaTOPHBIM XUMHYECKOU MEpHOH mocyaoi
00opy10BaHUEM nabopaTopHeH.

becena

4 XpaHenue 1 3HAKOMCTBO ¢ | 3HATh KJIaccU(PUKAINIO PEAKTUBOB I10 TPyMIam
MaTepUaioB U XUMHUYECKOU XPAaHEHMS U UX JECHCTBHE HA OPTraHU3M.
PEaKTHBOB B naboparopuell. | [IpaBuibHO OPOPMIIATH XUMHUYESCKUN
XUMHUYECKON becena OKCIIEPUMEHT
nabopaTopuu

Paznen 2. BemecrBa, KoTOpble HAC OKpY:KalOT 24 yaca (8 Yacos)

5-6 | Ilpocteie u cnoXHBIE | 2 Jlexmust JlomKHBI 3HAaTh: ONpeiesieHue aTOMa, IPOCTOT0
BEIIIECTRA. JlaGoparopHasi | M CJIOKHOTO BEILECTBA, OTIIMYUE CMECH U
XUMHUECKUE pa6ora Ne 1 CJIOKHOTO BenlecTBa J0KHBI yMETh:
smeMenThL. JI/P Nel. pasnuyaTh NPOCTHIE U CIIOKHBIE BEILIECTBA,
O3HAKOMIICHHE C CMECH U CJIOXKHBIE BEIIECTBA
o0OpasmamMu IpoCThIX
U CJIO’KHBIX BEIIECTB.

7 CocraB atmoctepsr. | 1 CemuHap. 3HaTh 00BEMHYIO JIOJIIO COCTABHBIX YacTen
Kucnopon xak BO3/yXa
BOKHEUILINNA
KOMIIOHEHT
aTMocdepsl.

8 JIaGoparophas pabora | 1 JL./p. Ne2 DKCTepUMEHTAIIBHO ONPEAETUTh COJIEpKaHne

Ne 2 «ITonyuenue
KHCJIOpOJa U3
MEepEeKNCH BOIOPOa,
J0Ka3aTeIbCTBO €T0
HATTMYIHSD).

KHCIIOpOo/ia




9 Bona B macmirabe 1 Kpyrasiii cron | YMeHue xapakTepu3oBaTh CBOMCTBA BOJIbI
IITTAaHCTBI. (XuMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
q)HZ’LH‘IeCKHe HEOpPraHUYECKUX BEILECTB),

CBOICTBA, Mapai0KChI
BOJIbl, CTPOECHHE
BOJIBI

10- | [loxazarenu kauectBa | 3 JlaGopatopHass | YMeHue XapaKkTepu30BaTh CBONCTBA BOJIbI

12 | Bompl. pabota Ne3 Ne4 | (XxuMuyecKkue CBOMCTBA OCHOBHBIX KJIACCOB
HccnenoBanue BOabI HEOPraHUYECKHUX BEIECTB),

U3 pa3HbBIX
HCTOYHHKOB
JIaGopaTtopHas
pabora Ne3
«Ormpenenenue
BOJIOITPOBOJAHOMN U
TUCTUILTUPOBAHHON
Bob» JlaboparopHas
pabota Ned «Oxpacka
UHMKATOPOB B
HEUTpaJIbHOU cpefie»
Paznen 3. SIBiaenus, npoucxoasimue ¢ Bemecrsamu (5 yacos)

13 | Yucreie BemectBaun | 1 Jlexmust. CcdhopmupoBaTh MOHATHUS O YUCTOM BEILIECTBE U
CMECH. CMECH BEILIECTB
Knaccuduxanms
cMmecei.

14- | CnocoOsl pa3genenus | 1 OOcyxnenue, | YMeTh XapakTepu30BaTh CyIIHOCTb MOHATUH

15 | cmeceii: meiicTBue «MO3rOBOM YHCThIE BEIIECTBA U CMECH U CITOCOOBI
MarHUTOM, HITYPMY. paszzeneHus cmecei
OTCTauBaHMUE,
¢upTpOBaHUE,

BBIMIAPUBAHHE,
KpHUCTaJUIN3aIus,
JACTHIUISIISL.

16 | [IpakTtuyeckas 1 [TpakTiueckas | 3akpenuTh MOHATHA O YUCTOM BEIIECTBE U
pabota Nel «Hucteie pabota CMECH BEILIECTB
BELIECTBA U CMECH»

17 | IlpakTuyeckas 1 [TpakTryeckas | 3aKpenuTh 3HAHUS O METOJaX OYHCTKH BELIECTB
pabora Ne2 «ouuncrka pabota OT TBEPJIBIX YACTHUIL
BOJIBI M BO3/1yXa OT
TBEP/IBIX YACTHUIDY

Paznen 4. OcHOBBI dKCTIEPHUMEHTAIBbHOI xumuu (19 yacoB)

18 | IIpaxkTuueckas 1 IIpakTnueckas
padora Ne3 y pabora Hcnons3oBanue HPAKTUYECKUX u
Hsyaenne CBOHCTB 1a00paTOPHBIX pabor, HECJIOKHBIX

BEIIECTB: HATPEBAHHE
BOJbI, HArp€BaHUC
okcuaa kpemaus(1V).

9KCIICPUMCHTOB JIIA J0Ka3aTcJIbCTBa




19 | IlpakTuueckas [IpakTryeckast | BBLABUTAEMBIX MIPEANIONIOKEHHI; OMUCAaHUE
pabora pa6ora PE3yIBTAaTOB STUX PaboT
Ned«3mepenue
TEMIIEpaTypbl
KHIICHUS BOJIBI C
IIOMOUIBIO JaTUYHKA
TEMIIEPATypPhI U
TEPMOMETPa»

20 | IIpakTuueckas [Tpaktrueckas | Vcmonp3oBaHHE MPAKTUYECKUX padOT st
pabota pabota MO3HAHUS OKPY’KAIOIIEro MUpPa pa3IndHbIX
NoS«Omnpenenenue METO/IOB (HAOIOACHUE, U3MEPEHUE, OIIBIT,
TeMIepaTypbl JKCIIEPUMEHT, MOJICTIUPOBAHUE U . )
KpUCTaJTU3AIUN
BEIIECTBAY

21 | dusuueckue u Jlexmus ITo3HAKOMUTECS C BaKHEHIIINMHU XUM.
XUMHUYECKHE MOHATUSIMH: (PU3HYECKUE U XUMUYECKHE
sABJICHUS. BeInenenue SIBJICHUS, XUMUYECKasl PeaKLUs; yMEHUE
M IIOTJIOLICHME TCILIA OTJINYAaTh XMMHUYECKHUE PEAKIIUU OT
— IIPU3HAK buznyecKuX sIBICHUN
XUMHUYECKON
peaxiuu

22 | TlpakTudeckas [TpakTnueckas | Mcnonb3oBaHue MPAKTUYECKUX U
pabota Ne6 pabota 71a00paTOPHBIX pabor, HECJIOKHBIX
«OK30TepMHUUECKas HKCIIEPUMEHTOB  JJIsi  JI0Ka3aTeJabCTBa
peakuus» BbIIBUTAEMBIX MPEIIOI0KEHNIN; ONMCAaHNE

23 | [IpakTnyeckas [IpakTuueckas | pPE3yJIbTaTOB 3THX PaboOT
pabota Ne7 pabota
«OHI0TEpMHUYECKAs
peaxIusH»

24- | CxopocTb KonnextuBHasg | 3HaTh onpeaeneHrne CKOPOCTH XUMUYECKON

25 | XUMHYECKHX pabota peakuuu U €€ 3aBUCUMOCTb OT YCJIOBHH
peakuui npoTekaHus peakuuu. [loHnMaTh 3HaueHue

TEPMUHOB «KaTallU3aTOP», «UHTHOUTOPY,
«(hEPMEHTBI».

26- | XuMudeckue KonnektuBHas | YMmenue XapaKTEepU30BaTh OCHOBHBIE

27 | mpeBpalIeHHS. pabota MOJIOXKEHUS aTOMHO -MOJIEKYJISIPHOTO YUEHUS,
XuMHudeckne MMOHMMATh €r0 3HaYeHHE
pEaKIMH.

28- | XuMuueckue KonnexktuBHas | YMeHUE COCTABIATh YPaBHEHUS XUM. PEaKLIU.

31 | ypaBHEHWS. pabota
Beimonnnenue
TPEHUPOBOUHBIX
YIPaXKHEHUH 110
COCTaBIICHUIO
ypaBHEHHI
XUMHYECKUX

peakuuit




32- | Tumnbl XUMHUYECKUX 2 YMeHue onpenensTh peareHTsl U POIYKThI

33 | peakumii pEaKIMU; PacCTaBIATh KOA(P(UIIMECHTHI B

34 | IIpaktuueckas 1 [pakTuyeckas | ypPaBHEHHUSX peaklMii HA OCHOBE 3aKOHa
pabota Ne8» Twumbl pabota COXpaHEHHUS MACChl BELIECTB
XUMHYECKUX
peakuin

35- | Tumbpl XUMHUYECKUX 2 'YMEeHHE ONpeNeNsTh PEareHTbl U POTyKThI

36 | peakuuit [PEaKIMK; PACCTABIATH KOA(P(UIIMECHTHI B

YPaBHEHMSIX peaklil Ha OCHOBE 3aKOHa
COXpaHEHHSI MAaCCHI BEIIECTB
Pa3gen 5. OcHoBbl pacueTnoii xumun (10 yacoB)

37- | Mone — eagunauna | 2 Pemenne ‘YMeHUe BEIUHUCIISATE: KOJINYECTBO BEIIECTBA

38 | xommuecTBa 3a1aq WJIA Maccy 10 KOJMYECTBY BEIIECTBA UIIH
BeniecTBa. MosipHast Macce PeareHTOB WM MTPOAYKTOB PEaKIHH
Macca.

39- | Beruncnenus o 4 YMeHHe BBIYUCIATH MOJIIPHYIO Maccy IO

42 | XUMHYECKUM (bopMmyIie coelMHEHMs], KOJIMUYECTBO BELIECTBA,
YPaBHEHUSIM. 00bEM WIJIM Maccy 10 KOJIMUYECTBY BEILECTBA,

00bEMY MJIM Macce peareHTOB WU POYKTOB
peakunuu

43- | 3akoH ABOTrajpoO. 2 YMeHue BBIYUCIAT: KOJIUYECTBO BEIIECTBA,

44 | MonsipHbiii 00beM 00BEM HIIM MaccCy 10 KOJIMYECTBY BEIIECTBa,
I'a30B. 00BbEMY MJTM Macce peareHTOB U MPOJYKTOB
OrnocutenbHas peaknuu; (HaX0IuTh 00BEM rasa 1o
TUIOTHOCTB I'a30B. U3BECTHOMY KOJINYECTBY BemlecTa (1

IIPOU3BOJIUTH OOpaTHBIE BBIYUCIICHHNS))

45- | Pemenne 2 Pemenue VYMeHue:  XapakTepu3oBaTb  XUMHUYECKHUE

46 | BKCTIEpUMEHTAJIbHBIX 3a1a4 CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
3aja4 Mo TemMe BEIIECTB;  ONpEAENiATh  NPUHAJIEKHOCTD
«IIpakTHKy™M 1O BEIIECTB K  ONpeIeNeHHOMY  Kjaccy
M3YYEHUIO CBOICTB COEMHEHU I COCTaBIISITh (hopmybl
BEIIECTB OCHOBHBIX HEOPraHMYECKUX COEIMHEHUN  H3YYEeHHBIX
KJIaCCOB KJIaCCOB
HEOPTaHUIECKUX
COCIMHEHUI»

Pa3nen 6. OcHOBBI JieKTpoOJHTHYECKO# qucconuanuu (9 yacos)

47 | IpakTryeckas 1 [TpakTudeckast | MccnemoBath 3J1€KTPOIPOBOIHOCTE BOJIBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CI0c00a €€ OUMCTKH
«O4YnCTKa BOJBI OT
pacTBOPUMBIX
IIpUMECE»

48 | Dmektponmutnyeckas | 1 Jlexnus 3HAaTh ONpeAeIeHUs MOHATUI «IIIEKTPOIIUTY,
JMCCOLALIUS - «HEDJIEKTPOJIUTY, «JIEKTPOIUTUYECKAs
IJIaBHOE yCJIOBHE JMCCOLIALIUS

MPOTEKaHUS PEAKIINA
B pacTBOpax.




49 | DaeKTponuTHYECKas «Mo3sroBoi 3HaTh ONpPECICHUS MOHATUH «KUCIOTaY,
JUCCOLMAIUs KUCIIOT, HITYpPM», «OCHOBAHME», «COJIbY» C TOUKU 3PEHUSI TEOPUU
LIEJI0YEHN U COJIEH. Oo6cyxneHue AJIEKTPOJUTUYECKON AUCCOLMALNU. Y METh

OOBSICHATH O0IINE CBOMCTBA KMCIOTHBIX U
IIEJIOYHBIX PaCTBOPOB HAJIMYMEM B HUX HOHOB
BOJOPOJia U TUAPOKCHUJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIAThH
YpaBHEHHUS 3JIEKTPOIUTUUECKON AUCCOLUALINN
KHCJIOT, OCHOBAaHHM U COJICH.

50 | IIpakTtuueckas IIpakTnueckas | IIponsurocTpupoBaTh SKCIIEPUMEHTOM
pabora Nel0 pabota KJIACCU(UKALMIO BEIECTB Ha SJIEKTPOJIUTHI U
«ONEeKTPOINTUIECKAS HEJICKTPOJIHTHI
JMCCOLIMALUS

51 | [Ipaktuyeckas 3aKpenuTh MOHATHS «CHUIIBHBII» U «CITIA0bI»
paboraNel 1 3JIeKTPOJIHT.

«CunbHble U ciadble
AIIEKTPOIUTHDY

52 | IlpakTtudeckas HmeTh npeacTaBiieHUE O POIN TEMIIEpPATyphl B
pabortaNel2y» AIEKTPOJUTUYECKON JUCCOLMALIUI
Bnusiaue
TEeMIIEpaTyphl HA
JIMCCOLIMALTUION

53 | IIpakTuueckas [Tpaktrnyeckas | MiMeTs npencTaBiieHUE O BIUSHUU
pabota Nel3 pabota KOHIIEHTPALlMU pacTBOpa IEKTPOJIMTA HA ET0
«BnustHne NEKTPOIIUTUYECKYIO TUCCOLMALIAIO
KOHIICHTpaLuu
pacTBopa Ha
JIMCCOLIMAITUIO

54- | Pemenune Pemenne VYMETh OCYIIECTBISITH XUMUYECKHE ONBITHI HA

55 | BKCHEepUMEHTAIbHbBIX 3a1au 3HAaHME KaYeCTBEHHbIX pEaKIUii; COCTABIATh
3a/1a4 110 TeMe MIOJIHBIE U COKPAILLIEHHBIE HOHHBIE YPaBHEHMSI
«ONEKTPOINTUIECKAS HEOOPaTHUMBIX PEAKLUN U Pa3bsICHATH UX
JICCOLIMAITUS CYIIHOCTb. XapaKTEpPU30BaTh YCIOBHSI TEUECHUS

peaKIuii, HIyNIUX 10 KOHIIA, B pacTBOpax
AIIEKTPOJIUTOB

Pasnen 7. [IpakTHKYM 10 H3YUYEHHIO CBOIMCTB BENIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
Coenunenuii (13 yacon)




56- | Oxcump: Kpyrasiii cton, | YMeHue Ha3bIBaTh COCIMHEHUS U3YYEHHBIX

57 | knaccudukanus, J/p. KJIaCCOB (OKCHIOB); ONIPEILIIATh
HOMEHKIIATY A, IIPUHAJJIEKHOCTD BEIIECTB K OIIPEIEIEHHOMY
CBOHCTBA, KJIACCy COE€IMHEHUM (OKCUIaM); §
ronyeHHe, XapaKTepU30BaTh XUMUUECKHE CBONCTBA
—— OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX BELIECTB
JTaGopaTOpHEL ONET (oKcHIoB); COCTABIATE dhopMyJIBI
NeS.  HaGmonere HEOPraHUYECKUX COSAMHEHUN N3YUECHHBIX

KJIaCCOB (OKCH/IOB)
pacTBOPUMOCTHU
OKCHJIOB QJIFOMHHMSI,
HATpUS, KaIbIHS U
MeEH B BOJIE.

58 | T'mmpokcupl. Jlexmust YMeHue Ha3bIBaTh COSIMHEHUS N3YYECHHBIX
OcHoBaHus: KJIacCOB (OCHOBaHUM), ONIPEENSTh
Knaccudukanus, MIPUHA]IJIEKHOCTD BEIIECTB K ONPEIEICHHOMY
HOMEHKJIATypa, KJIacCy COeTMHEHUI (OCHOBAHUSM)
MONTyYeHHUE.

59 | IlpakTtudeckas [Mpaktiueckas | ChopmupoBarhk mpeacraBieHne o PH kak o
paborta Nel4 « pabota XapaKTePUCTUKE CPel
Omnpenenenne PH
pacTBOpOB»

60 | [IpakTuueckas N3yunTh CyIIHOCTD peaKIy HeUTpaIn3aIiu
pabota Nel5
«Peakmusa
HEUTpanu3aluu
B3aunmonericteue
TUIPOKCH/Ia HATPUS C
COJISTHOM KHCIIOTOW»

61- | AmdoTrepHbIe OKCUIBI Jloxmael YMeHHe  XapakTepu30BaTb  XUMHYECKHE

62 | u ruapoxcuIpL. CBOICTBAa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX

coeMHEeHu (aM(pOTEpHBIX HEOPraHUUYECKHX
COCTMHEHUT)

63- | Kucnotsl. Cocras. KomnextuBHasg | YMeHue Ha3bIBaTh COEIMHEHUS N3YUEHHBIX

64 | Knaccuduxanms. pabora KJIACCOB (KUCJIOT); ONPENETATh
Howmenknarypa. MIPUHA/IJIEKHOCTD BEIIECTB K ONPEIETICHHOMY
[Tonyuyenue Kucnor. KJIACCY COEIMHEHUH (KUCIIOT); YMEHHE

COCTaBJIATH (POPMYJIBI HEOPTaHUYECKUX
COEIMHEHUI N3YUYEHHBIX KJIACCOB

65 | Xumuueckue KomnextuBHasg | YMeHHE COCTABIIATh yPAaBHEHUS XUMUYECKUX

CBOMCTBA KHUCJIOT pabota peakiui, XapakTepu3yIOIIUX XUMHUYECKUE

JIaGopaTopHBIii OMbIT
Neb.
Bsaumoneiicteue
MeTaJUIOB (MarHus,
IIUHKA, KeJe3a, MEIH)
C pacTBOpaMH KHUCIIOT

CBOMCTBA KHCJIOT, YyMEHHE paclo3HaBaTh
OTIBITHBIM ITyTE€M PACTBOPHI KUCIIOT U ILeJI0Yeit




66 | Comm. KomrektuBHast | YMeHHE COCTaBIATH POPMYJIBI
Knaccuduxanus. pabota HEOPTaHMYECKUX COCTUHEHHUHN N3ydeHHBIX
Howmenxknarypa. KJIacCcOB (coJieit); yMeHue Ha3bIBaTh
CrniocoObl noy4yeHust COEJIMHEHUS N3YUYEHHBIX KJ1acCOB (coeil);
cosei ONpeIesATh MPUHAMJICKHOCTH BEIIECTB K

ONpeIeICHHOMY KJIacCy COeIMHEHUH (coei);
YMEHHE COCTABIISITH (POPMYJIBI HEOPTAHUYECKUX
COEIMHEHNN

67 | CaolicTBa coneit KomnnektuBHas | YMeHue xapakTepu3oBaTh CBOMCTBA

pabota M3YYECHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB

(comeit); yMeHHME COCTaBISTb YpaBHEHUS
XUMHAYECKHX  peakiui, XapaKTepU3yHIIUX
XUMUYECKHE CBOMCTBA COJIei

68 | Ypok obobmeHme [TonBeneHue UTOTOB




13.

IlepeyeHb JOCTYNHBIX HCTOYHUKOB HHpOpMALMHU

B pasnene mpeacTtaBieH CIHCOK KHUT M CCBIJIOK HAa CaWThl, B KOTOPHIX OoJiee MoIpoOHO
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