


PABOYAS TPOI'PAMMA BHeypO4YHOI A1eSITEJIbLHOCTH 110 XUMUHU
1Jis 8-9 KJ1acCOB € UCIOJIB30BAHUEM 000PYyA0BaHUA HeHTPa «Touka

pocTay

B o0yueHuun xumMuu OOJIbIIOE 3HAYCHUE HMMEET OJKCIEPUMEHT. AHAIU3UPYS
PE3yNbTAaThl TPOBEIEHHBIX OMBITOB, yUalTUuecs yOKIAI0TCS B TOM, YTO T€ UM UHBIS
TEOPETUYECKHE NPEJCTABIECHUS COOTBETCTBYIOT WJIM IMPOTHUBOpPEYAT PEATBHOCTH.
ToJbKO OCYHIECTBIISISI XUMUYECKUM SKCIEPUMEHT MOXKHO IMPOBEPUTH TOCTOBEPHOCTh
MIPOTHO30B, CACIAHHBIX Ha OCHOBAaHUU TEOpUH. B mporecce 3KCrepuMEHTAIbHOM
paboThl yyamuecs: MNPUOOPETAIOT OMBIT TMO3HAHUS PEATbHOCTH, SBIISIIONIUIICS
BOXKHBIM 3TanoM (OPMUPOBaHUS y HUX YOEXKICHUH, KOTOphIE, B CBOIO Ouepelb,
COCTABJISIIOT OCHOBY HAy4yHOIO MHpPOBO33peHUsA. BHenpenue o000pyaoBaHus
udpoBoil naboparopun 1eHTpa «Touka pocTay MO3BOJUT KaYECTBEHHO U3MEHUTD
npoiiecc 00ydeHus: xumun. KolnyecTBeHHbIE SKCIEPUMEHTHI MO3BOJISAT MOJMydYaTh
JIOCTOBEPHYIO HHPOPMAIIUIO O IPOTEKAHUH TEX HJIM MHBIX XUMUYECKUX IMPOIIECCaXx,
0 cBoiicTBax BemecTB. Ha OCHOBE MONMy4YEHHBIX ASKCIEPUMEHTAIbHBIX JaHHBIX
oOy4aemMble CMOTYT CaMOCTOSITEIBHO JeNIaThb BBIBOABI, 00O0OIIATH pPE3yJbTaThI,
BBISIBJIAITH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJET CrocoOCTBOBATH MOBBINICHUIO
MOTHUBAIIMN O0YYEHHUS IIKOJIbHUKOB.

Jnst m3ydeHus: mpeaMmera «XUMHS» Ha 3Tarle OCHOBHOTO OO0IIero oOpa3oBaHUs
OTBOAUTCA 68 yacoB: 8-9 kyacc —68 4yacos;

JlanHast oOpasoBaTenbHas MporpaMMa OOEClEeUUBACT YCBOEHUE YYaIIUMUCS
BOKHEUIITUX XUMHYECKUX 3aKOHOB, TEOPUM U TIOHITHI; (DOPMHUPYET MPEACTABICHHE
O POJIU XMMHUU B OKPYKAIOIIEM MHUPE M KWU3HU 4esioBeka. [Ipu 3ToM OCHOBHOE
BHUMAHUE YJIENAETCS CYIIHOCTM XHUMHYECKHX pEAKUUd U METoJaM UX
OCYIIECTBJICHHUS.

OaHUM W3 OCHOBHBIX IMPHUHIUIOB MOCTPOEHUSI MPOTPAMMBI SIBISETCS MPUHITUIT
JOCTYMHOCTH. OJKCIEPUMEHTAIbHbBIE JIaHHbIC, TOJYYEHHbIC YYalIUMHUCS MpU
BBITIOJTHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYalIUMCA CaMOCTOSITEIBHO
JI€JIaTh BBIBOJIbI, BBIABIISITH 3aKOHOMEPHOCTH. [10/1X0/1b1, 3a7105KEHHBIE B COAEPKaHUE
porpamMMbl Kypca, CO3/1al0T HEOOXOAMMBIE YCIOBUSA ISl CUCTEMHOIO YCBOCHHS
yUYalllMMUCSI OCHOB HayKH, NIl 0O€CTeUeHUs Pa3BUBAIOLIETO M BOCHUTHIBAIOLIETO
BO3JIECTBHSI OOYYEHHS HA JMYHOCTh ydaiierocs. @opMupyeMble 3HAHUS JOJKHBI
CTaTh OCHOBOM CHUCTEMbI YOEKIEHWUN IMKOJbHUKA, IIEHTPAIBHBIM SJIPOM €ro
Hay4YHOI'0 MUPOBO33PEHUS.

Ha 6a3e uentpa «Touka pocTay obecrieunBaeTCs peanusalus 00pa3oBaTeaIbHbIX

nmporpamMm CCTCCTBCHHOHay‘{HOﬁ 1 TEXHOJIOTUYECKOMN HaHpaBHeHHOCTCﬁ,



pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUAMM 3aKOHOAATEILCTBA B chepe
oOpa3oBaHus U ¢ YU4ETOM pekoMeHaanuil deepaabHOro onepaTropa y4eOHOro
peaMeTa «XUMUSD.

OO0pa3oBarenbHast IPOrpaMMa Mo3BOJISIET UHTETPUPOBATH PEATM3YEMbIE TIOIXObI,
CTPYKTYpPY U COJIEpaHUE NPHU OpraHn3anuu oOydeHust XuMun B 8—9 kiaccax,
BBICTPOEHHOM Ha 0a3e Jr000ro U3 JOCTYNHbBIX Y4eOHO-METOANUYECKUX KOMILIEKCOB
(YMK).

Hcnonb3zoBanue obopynoBanus «Touka pocta» npu peanmuzauuu aaHHod OI1
IIO3BOJISIET CO3/1aTh YCIIOBUS:

O  J7s pacUIMpPEHuUs COJAEPKaHus MIKOJIFHOTO XUMHUYECKOT0 00pa30BaHus;

O Uil TIOBBIIIEHWS  TO3HABATENbHOW  aKTHBHOCTH  OOydJalomuxcsi B
€CTECTBEHHOHAYYHOU 00J1aCTH;

O Uil pa3BUTUS JIMYHOCTH peOEHKa B mporecce OOyYeHUS XUMHUHU, €ro
ciocoOHOCTEH, (HOpPMUPOBAHMSI U YJIOBIETBOPEHUS COLMAIBHO 3HAUYMMBIX O
MHTEPECOB U MOTPEOHOCTEN;

O sl paboThl ¢ OAApEHHBIMU IIKOJBHUKAMH, OpPTaHHU3AIlMM HMX pPa3BUTHS B
pa3IMyYHBIX 00JIaCTAX 00pa30BaTEIbHON, TBOpUECKON AedarenbHocTU. O Heanb u
3a1a41

1. Peanu3zanuss OCHOBHBIX OOIIe00Opa30BaTEIbHBIX MPOrpaMM IO Yy4eOHBIM
npeaMeTaM €CTeCTBEHHOHAYYHOM HANpaBiI€HHOCTH, B TOM 4YHCIE B paMKax
BHEYPOUHOM 1€ATEIbHOCTH 00yUaIOINXCS;

2. BBEJICHUE COBPEMEHHBIX CPEIICTB OOYYCHHsI M BOCIHMTAHUS ISl U3ydeHUs (B
TOM quCie HKCIIEPUMEHTAIILHOTO) JTVCHUATUIAH (Mopyei)
€CTECTBEHHOHAYYHOW  HANpaBiICHHOCTH TpU  pealu3ali  OCHOBHBIX
o011eo0pa3oBaTeNbHbIX porpamMmm u JOTIOJTHUTETHHBIX
o0mieoOpa3oBaTebHBIX MPOrpaMM, B TOM 4YHCIE JUISl  pacIIdpeHHs
COJIEpKaHusl y4eOHOTO TIpeaMeTa « XUMUSD).

3. BOBJICUCHHUE YJAIIUXCS B POCKTHYIO JESATEIBHOCTD.

[TpodunbHBIN KOMITIEKT 000pyaoBaHus 1eHTpa «Touka pocta» obecrieunBaeT
3¢ (deKTUBHOE AOCTHKEHHE O0pa30BaTENbHBIX PE3YJNbTaTOB OOYYaIOIIUMUCS I10
nporpaMMaM €CTECTBEHHOHAYYHOW HaIpaBIEHHOCTH, BO3MOXHOCTh YIIIyOJIEHHOTO
U3Y4YeHUs OTHENbHBIX MPEIMETOB, B TOM uHcle i1 (HOPMUPOBAHMS
U300peTaTeNbcKoro,  KPEaTUBHOIO,  KPUTHUYECKOTO  MBIIUJIEHUS,  Pa3BUTHUS
(GYHKIIMOHATBPHOW ~ TPAMOTHOCTH y  OOydYarommxcs, B  TOM  YHUCIE
€CTECTBEHHOHAYYHOM Y MAaTEMATUYECKOM.

3KCHepI/IMeHT SIBISICTCSI MICTOYHHUKOM 3HAHUU U KpUTCPpHUEM X HCTUHHOCTHU B



Hayke. KoHLenus coBpeMeHHOro o0pa3oBaHus 0ipa3yMeBaeT, YTO B y4eOHOM
DKCIIEPUMEHTE BEYILYIO POJIb JOJDKEH 3aHATH CaMOCTOSATEIIbHBIN
MCCJIEIOBATENBCKUN YUEHUUECKUN IKCIIEPUMEHT.

CoBpeMEHHbIE HKCIIEPUMEHTAJIbHBIE HCCIEOBAHUSA [0 XUMHUHU YK€ TPYIHO
NpeICTaBUTh 0€3 HCIIONBb30BAHUS HE TOJBKO AQHAJIOTOBBIX, HO U IHU(POBBIX
U3MepHUTeNnbHbIX MpuoopoB. B denepansuom [NocynapcrBennom OOGpa3oBaTensHOM
Cranpapre (PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIbHBIX YUECOHBIX JEHCTBUI,
IpUOOpETaeMbIX YYalllUMUCS, JOJDKHO CTaTh YMEHHUE «IIPOBEACHHUS OIBITOB,
IIPOCTBIX IKCIIEPUMEHTAIBHBIX MCCIECIOBAHUM, IIPSMBIX U KOCBEHHBIX U3MEPEHUM C
UCIIOJIb30BaHUEM aHAJIOTOBBIX M LU(PPOBBIX H3MEPUTETHHBIX IPHOOPOBY.

Y4eOHbIli 3KCIEPUMEHT MO XUMHUHU, MPOBOJAMMBIA HA TPAJULIHUOHHOM
o0opyioBaHUH, O€3 MpUMEHEHMsI HU(POBBIX J1aOOpaTOPHil, HE MOKET IIO3BOJIUTH B
IIOJIHOM MEpe pelIUTh BCE 3aJa4l B COBPEMEHHOM IIKOJE. DTO CBSI3aHO C PAIOM
IIPUYHH:

TPaJMIIMOHHOE IIKOJIbHOE OOOpYyAOBaHME U3-32 OTPAHUYECHUS TEXHUYECKUX
BO3MOXKHOCTEl ~ HE€  MO3BOJIAET  NPOBOJUTH  MHOTHME  KOJWYECTBEHHBIE
VCCJIEI0BAHNS;

JUIUTEIIbHOCTh MPOBECHUS XUMUYECKUX UCCIEIOBAaHUI HE BCETAa COIIacyeTcs C
JUIUTEIBHOCTBIO YUEOHBIX 3aHATHI;

BO3MOXKHOCTb  IPOBEJAEHUS  MHOTMX  HCCIEAOBAHMM  OrpaHUYMBACTCSA
TpeOOBAHUSIMU TEXHUKHU OE€30MACHOCTHU U AP.

HudpoBas nabopaTopus MOTHOCTBIO MEHSET METOJIUKY U COJAEpNKaHUE
HKCIIEPUMEHTAJILHON AEATENBHOCTH M PEIIAET BBIIICTIEPEUUCICHHbIE MPOOJIEMBI.
[[Inpokunii CIEKTp AATYUKOB MO3BOJISIET YYAIIUMCS 3HAKOMHUTHCA € MTapaMeTpaMu
XUMHUYECKOTO H3KCIEPUMEHTA HE TOJBKO HA KAayeCTBEHHOM, HO U Ha
KOJIM4eCTBEHHOM ypoBHe. [ludpoBas nadoparopusi mo3BOISIET BECTH JJIUTEIbHBIN
HKCIIEPUMEHT J1a’)K€ B OTCYTCTBHE SKCIEPUMEHTATOPA, a YacTOTa UX HM3MEPEHUM
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO.

B nponecce hopmMupoBanust SKCIIEpUMEHTATBHBIX YMEHUH YUEHUK 00y4aeTcs

MPEACTABIATh HHPOPMAIIUIO 00 UCCICIOBAHUN B YETHIPEX BUIAX:

B Bep6aJ'H>HOMZ OIIKMCBIBATDb OKCIICPUMCHT, CO3/1aBaTh CJIOBCCHYIO MOJICIIb
9KCIICPUMCHTA, (1)I/IKCI/IpOBaTB BHUMAHHC Ha U3MCPACMBIX BCIMYMHAX,
TCPMHUHOJIOTHH,

B TaOJMYHOM: 3amOJHATH TAOJNHIIBI JAHHBIX, JISKANUX B OCHOBE IMOCTPOCHHUS
rpadukoB (IIpy ATOM Yy YyYallMXcs BO3HUKAET MEPBUYHOEO MPEICTABIECHUE O

MaciTadax BEeJIUYKH);



B rIpaduueckoM: CTpOUTb TIpapukd MO0 TAOJIMYHBIM JAHHBIM, YTO AT
BO3MOYKHOCTh I€pPEX0Jia K BBIABMKEHUIO THIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXIy BeIMYMHAMHU (MpU HTOM YUWTEIb IOKa3blBa€T IPEUMYLIECTBO B
BU3yallM3allUM  3aBUCHUMOCTEH  MEXJY  BEJIMYMHAMH,  HAlVBIIHOCTh MU
MHOTOMEPHOCTb);

B BHMJEC MaTeMaTHYECKUX YPAaBHECHMI: [aBaTh MAaTEMaTHYECKOE OIMCaHUE
B3aMMOCBS3H BEIMYNH, MaTEMaTHISCKOE 0000IICHNE.

[lepexon oOT Kaxmoro odrtama MpeAcTaBIeHUS HHDOpPMAMA 3aHUMAET
JIOBOJIbHO OOJIBIION TPOMEXKYTOK BpeMeHu. B 7—8 Kiaccax 3TOT mpouecc
HEOOXOJMM, HO B CTapIlMX KJIACCaX MOYKHO ObLIO ObI 3TO BpeMs NOTpPaTUTh Ha
pemieHre Oojee BaXXHBIX 3a7ad. B 3ToM IulaHe 1UMQpoBble JTaboparopuu
CYILIECTBEHHO YKOHOMSAT BpeMsi. DTO BpeMsi MOKHO OTpatuTh corinacHo ®I'OC na
(bopMHpOBaHUE UCCIEIOBATEIBCKUX YMEHUN YUaIIUXCsl, KOTOPbIE BHIPAKAIOTCS B
CHEAYIOIINX NEUCTBUSX:

O ompenesaeHue NpoOIeMbl;
IIOCTAaHOBKA MCCIIEA0BATEIbCKOM 3a1a4u;
IJIAaHUPOBAHKE PELICHUS 3a]auH;

MOCTPOCHUE MOJIEIIEH;

o o o O

BBIIBJKEHHUE THUIIOTE3; O AKCIEPUMEHTAIbHAS ITPOBEPKA TUIIOTE3; O aHaJU3
JAHHBIX DKCIIEPUMEHTOB WJIN HAOFOCHUI;

O ¢GopMyIHpOBaHKUE BHIBOJIOB.



1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI

BHeypouHoii AesiteqbHOCTH «XUMMUS» 101a1 8-9 Ki1accoB ¢ ucnojib30BaHueM
o0opynoBanus HeHTpa «Touka pocTa» ¢ onMcCaHUEeM YHHBEPCAJIbHBIX
Y4eOHBIX JeiiCTBHIl, JOCTUraeMbIX 00y4aI0IIUMHUCS

JIn4yHOCTHBIE pPe3yJabTaThl

OOyuvaromuiics TOJYYUT BO3MOXKHOCTH 1S  (OPMHUPOBAHUS  CIIECTYIOIINUX
JIMYHOCTHBIX Y Y /I:

O oOmpeesieHne MOTUBAIlMY U3yUeHHUsl yueOHOTo MaTepuarna;

O OLICHMBAHHWE YCBAaMBAaEMOro y4eOHOro Marepuayia, UCXOJAsl U3 COLUANbHBIX U

JINYHOCTHBIX HGHHOCTGFI;

O TMOBBIIICEHHE CBOEro OO0pa30BaTEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITUI, CBI3aHHBIX C PAa3BUTUEM XUMHH U
00ILIECTBA;

O 3HAHWE NPaBUJI IOBEACHUS B UPE3BbIYAWHBIX CUTYalUsIX;

O OIICHMBAHUE COIMAJIBLHOM 3HAYUMOCTH Tpodeccuil, CBA3aHHBIX C XUMHUEH; O
BJIaJICHUE MPaBWIaMU 0€30MaCHOTO OOpAIlleHUs] C XUMUYECKUMU BElECTBaMU U

000py0BaHUEM, TIPOSIBIICHUE IKOJIOTUYECKON KYJIbTYPHI.

MertanpeaMeTHbie pe3yJbTaThl

Pecvismuenvie

OOy4Jaromuics MOJYYUT BO3MOXKHOCTH A (OPMHUPOBAHUS  CIEAYIOLIUX

perynsatuBHbIX Y'Y /I:

O 1esenojaranve, BKIIOYas IOCTAaHOBKY HOBBIX Iieieil, mpeoOpa3oBaHue
IIPAKTUYECKOM 3a7a4¥ B II03HABATEIIbHYIO, CAMOCTOSTEIIbHBIA aHAJINA3 YCIOBUHI
JOCTH)KEHHSI LEIM Ha OCHOBE YYETa BBIJCICHHBIX YUYHUTEIEM OPUEHTHUPOB
JeCTBHS B HOBOM Y4eOHOM MaTepuale; IIIaHUPOBaHUE yTH TIOCTHXKEHUS LIeTIei;

O YCTAHOBJICHUE 1I€JIEBBIX MPUOPUTETOB, BBIJECICHHUE AIbTEPHATUBHBIX CIIOCOOOB
JTOCTUKEHUS 11eJIU U BBIOOp HamboJiee 3pheKTUBHOTO Crioco0a;

O YMEHHE CAMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMSI M YIIPABIISITh UM;

YMEHUE IPUHUMATh PELIECHU B IPOOJIEMHON CUTYallNH;

O MOCTAaHOBKA Y4YeOHBIX 3aj7ad, COCTABIEHHWE IUIAHA U TOCJIEI0BATEIbHOCTU

JICUCTBUM;

O OopraHu3anus pa60qer0 MCCTa IIPU BBIIIOJIHCHUN XUMHWYCCKOI'O SKCIICPUMCHTA, [



MIPOTHO3WPOBAHUE PE3YIbTATOB OOyUCHHUS, OI[CHUBAHNE YCBOCHHOTO MaTepuaa,
OIICHKA Ka4eCTBA M YPOBHSI TOJIYYCHHBIX 3HAHWM, KOPPEKIHS IUIaHa U crocoba
JEHUCTBUS MTPU HEOOXOTUMOCTH.

Ilo3nasamenvhole

OOyyaromuiics MOJYYUT BO3MOMKHOCTH Uil  (DOPMUPOBAHUS  CIEAYIOIIUX

Mo3HaBaTeIbHBIX Y'Y [I:

O TMOMCK M BBIJEICHNUE HHPOPMAIUY;

O aHaJIMW3 yCJIOBUN M TpeOOBAaHMI 3a7a4d, BEIOOP, COMOCTaBIEHUE U 0OOCHOBAHUE
crioco0a pelIeHus 3a1aun;

O BbIOOp Haubosiee d(PPEKTUBHBIX CIIOCOOOB PEIICHUS 3aJa4yd B 3aBUCUMOCTHU OT
KOHKPETHBIX YCIIOBUH;

O BBIABM)KEHHME M OOOCHOBAaHME THUIIOTE3bl, BBIOOp crocoba €€ NpoBEpKH; O
CaMOCTOSITENIFHOE CO3/IaHUE AITOPUTMA JACATEIBHOCTH TMPH PEHICHUH MPOoOIeM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

O yYMEHHS XapaKTepHU30BaTh BELIECTBA I10 COCTABY, CTPOCHHUIO U CBOMCTBaM;

O OMHUCBHIBAHUE CBOMCTB: TBEPIBIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BHIICICHHE UX
CYIIECTBEHHBIX MPU3HAKOB;

O n300pakeHHe COCTaBa MPOCTEUIITNX BEIIECTB C MOMOIIBIO XUMHUECKUX POpMyT U
CYUTHOCTH XHMHUYECKUX PpEaKIUid C TIOMOIIbI0 XWMHUYECKHUX YypaBHEHUH; O
npoBeieHre HaOII0eHUM, ONTMcaHue TPU3HAKOB U YCIIOBUHN TEUEHUS] XUMHUUECKUX
peaxiuii, BBIOJHEHNE XUMUYECKOTO SKCTIEPUMEHTA, BEIBO/IBI HA OCHOBE aHAJIM3a
HaOJIIOJIEHU 3a JKCHNEPUMEHTOM, pEIIEHHE 3ajad, MOJIyYeHHEe XUMHUYECKOi
MHGOPMAITUHU U3 PA3INIHBIX HCTOYHUKOB;

O YMEHHUE OpPTaHHU30BBIBaTh UCCIIEAOBAHNE C IIETBI0 TPOBEPKU THITOTES;

O yMEHHUE JeJaTh YMO3aKIIOUeHHs (MHAYKTUBHOE M 0 aHAJOTHUH) U BBIBOJBI; O
yMeHHE OOBEKTUBHO OLEHUBATh HHMOPMAIMIO O BEHIECTBAX M XUMHUYECKHUX

npoleccax, KpUTUYECKH OTHOCUTBLCSA K MCEBJAOHAYYHOU MH(pOopManuu.

Kovmynuxamusnvie

OOyyaromuiics MOJYYUT BO3MOXKHOCTh A1 (DOPMHPOBAHUS  CIEIYHOIIUX
KOMMYHUKATUBHBIX Y Y /1:
O MOJHOE M TOYHOE BBIPAKEHHWE CBOMX MBICIEH B COOTBETCTBUM C 3aJadyaMu M

YCIIOBUAMH KOMMYHUKAIIUH,



O aJE€KBATHOE MWCIOJIb30BAHUE PEYEBBIX CPEACTB [JIsi Y4acTUsl B JUCKYCCHHU U
apryMEHTallui CBOEH MO3MUIIMH, YMEHUE MPEACTABISIThH KOHKPETHOE COJEpKaHHE C
COOOIIIEHHEM €Tr0 B TUCbMEHHOM U YCTHOH (hopMme,

O ompenereHrue CrIoco0OB B3aMMOJICHCTBUS, COTPYJHUYECTBO B TIOMCKE U cOOpe

uHpopManuu;



m
OTpe/ieNieHNe CIOCOOOB B3aMMOJICHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope

uH(OpMaIMU, y4JacTHE B JUAJIOre, IUIAHUPOBAaHUE OOMIUX CIIOCOO0B paboOTHI,
MPOSIBJICHHE YBAXUTEIHHOTO OTHONIICHWS K JPYTUM YYAIIUMCS; OIHMCAHUC
COJICP)KaHUSl BBITIONHSAEMBIX JCHCTBHH C IENbI0 OPHUEHTHUPOBKH B MPEIMETHO-
MPAKTHYECKON NIeATEITHPHOCTH; YMEHUS YUUTHIBATh PAa3HbIE MHEHUS M CTPEMHTHCS K

KOOpAWMHAIWH PA3JIMIHBIX HO3HHHI>1 B COTPYAHHUYCCTBC,

O ¢opmynupoBaTh COOCTBEHHO€ MHEHHE M TO3UIUIO, apryMEHTHUPOBaTh U
KOOPJIMHUPOBATh €€ C MO3HULMUSAMU NAapTHEPOB B COTPYAHUYECTBE NPU BHIPAOOTKE
OOLIEro peleHrs B COBMECTHOM JESATENbHOCTH;

O OCYUIECTBJISATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHHYECTBE
HEOOXOIMMYIO B3aMOIIOMOIIIb;

O IUTAaHUPOBATH oO1ue crnocoObl padOThI; OCYIIECTBISTH KOHTPOIIb,
KOPPEKLUIO, OLIEHKY JA€UCTBUI MapTHEPA, yMETh yOEK1aTh;

O HKCIOJb30BaTh aJIEKBATHBIC A3bIKOBBIE CPEJCTBA ISl OTOOPAXKEHUSI CBOMX YYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEH; 0TOOpaxaTh B peur (OmucaHue, 0ObsICHEHUE)
CoJIep KaHUE COBEPIIIAEMBIX JEUCTBHI, KaK B ()OpMe TPOMKOM COIHMAITU3UPOBAHHON
peun, Tak ¥ B popMe BHYTPEHHEH peuu;

O pa3BUBAaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, MCIOJbB3Yysl CPEICTBA YCTHOW M
NUCHbMEHHONW KOMMYHHKAIIUH IpU paboTe ¢ TeKCTaMU Y4eOHHMKA U TONOJHUTENIbHOM
JUTEPATYPOU, CTPABOUHBIMU TAOJIULIAMH, TTPOSIBISITH TOTOBHOCTh K YBAKEHHIO MHOM

TOYKH 3PEHUS ITPU OOCYKJIECHUU PE3YJITATOB BBHITOJIHEHHON PabOTHI.

HpeOMeIngle pe3Viibnmanivl

OOyuaromuiicst HAYYMTCS:

O IIPUMCHATH OCHOBHBIC MCTOABI IIO3HAHUWA: Ha6J'IIOI[eHI/Ie,
HN3MCPCHUC, DOKCIICPUMCHT,

O ONMUCHIBATh CBOMCTBA TBEPJBIX, JKUJKHX, ra3000pa3HbIX BEIIECTB, BBIIACISS HUX
CYILLECTBEHHbIE TPU3HAKH;

O pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHHUS MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON
TEOpPHH;

O pa3jin4aTb XUMHUUYCCKUC U (bI/I?;I/I‘{CCKI/IC ABJICHUAA,



O
O HAa3bIBATh IIPU3HAKU U YCJIOBUA IMIPOTCKAHUSA XUMHYCCKUX pCaKHHﬁ;

ad CO6J'IIOI[aTI> IIpaBHJIa Oe3omacHoOM pa6OTBI IIpHu IIPOBCACHUHU OIIBITOB,

O TMOJIb30BATHCA Ja0OPaTOPHBIM 000PYAOBaHUEM U MOCYAOM;
nmojlyyaTb, coOupaTh ra3oo0pa3Hble BEIIeCTBA W  paclo3HaBaTh  UX;

OXapakTepu30BaTh (U3MUECKME U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHU,

O OPOBOJIWTH ONBITHI, MOATBEPXKAAIOIINE XUMHUYECKHE CBOMCTBA H3YyYECHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

O pacKpbIBaTh CMBICI NOHITHS «PACTBOP», BEIUUCIATH MACCOBYIO JIOJIIO
PacTBOPEHHOTO BEIIECTBA B PACTBOPE,

O TOTOBUTBH PACTBOPBI C ONPEAEIEHHON MaCCOBOU JOJIEN pACTBOPEHHOTO BEIIECTBA;
O XapakTepU30BaTh 3aBUCUMOCTb (PU3UYECKHX CBOMCTB BEIIECTB OT THUIA
KPUCTAUINYECKOUN PEIIETKH,

O ONpENeNATh BUJ XUMHUECKON CBSI3U B HEOPTaHUYECKUX COCIMHEHHUSX;

O pacKpbIBaTb OCHOBHBIE MOJIOKEHHSI TEOPHH SJIEKTPOJUTUUYECKON AMCCOLUALINH,
COCTAaBJISITh YPABHEHHUS SJIEKTPOJIMTUUECKON JUCCOLMALIMM KUCIIOT, IIEJI0YEH, COoei
1 peakIuii FOHHOTO OOMEHa;

O pacKpbIBaTh CYILIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIIHA,
ONPEAENATh OKUCIUTEIb U BOCCTAHOBUTEID,

O COCTaBJIATh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINIA;

O Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKOUN peakiuy;

O XapakTEepU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHHEM M CBOWCTBaAMU
HEMETAJUIOB U METAJIOB;

O MPOBOJAUTH OMBITHI MO MOJYUYECHHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB Pa3IMYHBIX
BEIECTB;

O TPaMOTHO OOpallaThCs C BEIIECTBAMHU B TOBCEAHEBHOM KU3HU.

OOyuaromuiicst MOJY4YMT BO3MOKHOCTb HAYYUTHCH:
O BBIABUIATH U IIPOBEPSTH SIKCIIEPUMEHTAJIBHO TMIIOTE3bI O XUMHUYECKUX CBOMCTBAX

BCIHICCTB Ha OCHOBC HX COCTaBa MW CTPOCHHA, HX CIIOCOOHOCTH BCTyIIaTb B
XUMHUUYCCKUEC PCAKIIUH, O XapaKTCPE U MMPOAYKTaX pa3IMYHbIX XUMHYCCKHUX peaKHI/II\/’I;

OXapaKTEePU30BaTh BCUICCTBA 110 COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJINBATH



|
MNPUINHHO-CIICACTBCHHBIC CBA3HU MCKAY JAHHBIMH XAPAKTCPUCTUKAMUA BCUICCTBA,

O COCTaBJIATh MOJIEKYJISIPHBIE W TOJIHBIE MOHHBIE YPAaBHEHUS IO COKPAIEHHBIM
VOHHBIM YpaBHEHUSIM;

O MPOTHO3UPOBATh CIHOCOOHOCTh BEIIECTBA IMPOSIBIATH OKUCIMTEIbHBIE WM
BOCCTAHOBUTENIbHBIE CBOMCTBA C Y4YETOM CTENEHEH OKHUCIEHMSI DJIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

BBIJIBUTAaTh U MPOBEPITH IKCIEPUMEHTAIBHO TUIIOTE3BI O Pe3yJIbTaTaX BO3JIEUCTBUS
paznuyHbIX  (AKTOPOB HA H3MEHEHUE CKOPOCTH XUMHUYECKOM peaKiuy;
OWCIIONb30BaTh MPUOOPETEHHBIE 3HAHUSA JIUIS1 IKOJIOTMYECKU TPAMOTHOTO MOBEAEHUS
B OKPYXaIOIIEeH Cpene;

O MCMOJb30BATh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMM MPU BBINOJHEHUU
IIPOEKTOB U PEIICHUU y4eOHO-HCCIIEOBATEIbCKUX 3aad IO M3YYEHHIO CBOMCTB,
CH0CcO0O0B MOJyYEHUS M pacliO3HaBaHUsI BEILIECTB;

O OOBEKTUBHO OLICHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMUYECKUX MPOLECCaX;

O OCO3HABaTh 3HAYEHHE TEOPETHUECKUX 3HAHMM MO XUMHUU JJI1 TPAKTUYECKON
NEATEIbHOCTH YEI0BEKa,;

O co3daBaTh MOJEIU U CXEMBI JUIsl pelIeHUs yUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

O MOHUMATh HEOOXOAUMOCTb COONIOACHUS TNPEANUCAHUNM, NpeajaraeMbix B

HHCTPYKIUAX 11O UCITIOJIBb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHUH U Aap.



2. COAEPKAHHUE ITPOI'PAMMDBI BHeypOUHO 1€AATEJILHOCTH
«XHUMMUS» nas 8-9 kiaccos (68 yacon) ¢

HCII0JIb30BaHMeM 00opyaoBanus nudposoii sadboparopum «Touka pocray»

Paznen 1 Xumuueckasi jaboparopusi(4 yaca)

[IpaBuna TeXHUKH OE30MACHOCTH MPU IPOBEIACHUHM HCCJICIOBAHHMM, MEIUIIMHCKUE
anTeYKd TIEPBOM TMMOMOIMM B KaOWHETe XuUMUU. WHCTPYKTaX II0 TEXHUKE
0e30MMacHOCTH.

3HAKOMCTBO C JIaOOPaTOPHBIM 000PYAOBaHHUEM

XpaHeHue MaTepHalioB U PEaKTUBOB B XUMUYECKOM J1ab0paTopuu

Pa3znen 2. BemecTBa, KOTOpbIe Hac OKpYxkaOT 24 yaca(9 Yacos) [Ipocrteie
U CJIOKHBIE BEIIECTBA. XUMUYECKHUE SJIEMEHTHI.

JladoparopHubiii onbITNel. O3HakoMiieHue ¢ oOpa3laMH IMPOCTBIX U CIOMXHBIX
BEILIECTB.

CocraB armocdepsl. Kucinopos kak BaxHEHIINI KOMIOHEHT aTMOC(hEpHI.
JlaGopaTopHblii  onbITNe2«IlomyueHue Kuciaopoaa M3 TMEPEKUCH BOJIOPOJA,
JIOKa3aTEIbCTBO €r0 HATUIUS».

Boga B macmrabe miianersl. Gusnyeckue CBOMCTBA, MapagoKChl BOAbI, CTPOEHUE
Boanbl. [loka3arenn kauectBa BoAbl. MccnenoBanne BOIBI U3 Pa3HbIX MCTOYHUKOB
JlaGopaTopHblii onbITNe3«Onpenenenre BOAONPOBOJIHON U JUCTUIIMPOBAHHOM
BOJIbI»

JlaGopaTopHblii onibITNe4«OKpacka HHINKATOPOB B HEUTPAJILHOU CPENE»

Paznen 3. SIBiienus, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

Uucteie BemectBa M cmecu. Kiaccudukainus cmecedt. CrnocoObl pasjeneHus
CMecei: JNIeliCTBHE MarHUTOM, OTCTauBaHue, PHIBTPOBAHUE, BhITIApUBAHHE,
KPUCTAJUTH3AIUS, JUCTHILISINS

IpakTnueckas padora Nel «HucTbie BEMIECTBA U CMECU»

IIpakTuyeckas padora Ne2 « O4MCTKA BOJBI M BO3/TyXa OT TBEPJIBIX YACTHUI
Pa3znen 4. OcHoBBI dKCTIEpUMeEHTAJAbHO XuMun(19 yacos)

IIpakTuueckass padora Ne3 I3yueHuwe CBOWCTB BELIECTB: HArpeBaHUE BOJbI,
HarpeBanue okcuaa kpemuaus (1V).

IIpakTuyeckas padora Ned«II3mepenue remMneparypbl KAUIIEHNS BOABI C IOMOIIBIO



JaTYMKA TEMIIEPATYPBl U TEPMOMETPA»

IlpakTuyeckas padora  NeS«Omnpenenenue TeMIiepaTypbl KpUCTALIU3ALMH
BEILIECTBA»

Pu3nveCcKre U XUMUYECKUE SBJICHUA. BblleeHne U MOrOMEeHNe Teia - PU3HAK
XUMHUYECKON PEaKIUHU.

IpakTnueckast padora Ne6 «IK30TepMHUUECKas peakus)

IIpakTHyeckas padora Ne7 «DHI0TEpMUYECKAs PEAKIUS»

CKOpOCTh XUMHUYECKUX peaKIMii. XHUMHUECKHUE NPEBPALCHUS. XUMUYECKHE
peakuun. XMMUYECKAE YPAaBHEHUS. BBINTOTHEHNE TPEHUPOBOYHBIX YIIPAKHEHHUN 110
COCTABJICHUIO YPABHEHUM XUMUYECKUX peakuuil. TUIbl XUMUYECKUX PEAKLIUM.
IpakTnueckast padora Ne8» TUIlbl XUMUYECKUX PEAKIUI

Paznen 5. OcnoBbl pacdyetrHoii xumuu(10 yacoB)

Moabs — enuHMIIA KOJIMYECTBA BemecTBa. MosipHast Macca. Beraucienus o
XUMUYECKUM ypaBHEHUSIM. 3aK0oH ABorajpo. MoJisipHbIii 00BbEM Ta30B.
OTHOcHUTeNbHAs TUIOTHOCTH ra30B. PellleHne SKCIepuMEeHTAIBHBIX 3a/1a4 110 TEME
«IIpakTHKyM 1O U3yYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

COEIMHEHUH »

Paznen 6. OcHoOBBI dJIeKTpOIUTHYECKO quccomuanuu(11 yacos)
IpakTnueckas padora Ne9 «Ouuctka BoAbl OT pACTBOPUMBIX IPUMECEI.
DNIEKTPOIUTUYECKAs TUCCOIIUAIINS - TJIABHOE YCIOBUE MPOTEKaHUS PEaKIuil B
pacTBopax. DIEKTPOIUTUYECKAST JUCCOLUALINS KUCIIOT , IIEJI0YEN U COJIEH.

IIpakTnueckas padora NelQ «OnekTpoauTuyeckas AUCCOUUALINAS
IpakTuueckas padoraNell «CusbHbIe U c1a0bIe AIEKTPOTUTHDY
IpakTnueckas padoraNel2y» BrnusHue TemepaTypbl Ha JUCCOLUALINION.
IIpakTnueckas padora Nel3 «BnusiHue KOHIIEHTpalMu pacTBOpa Ha
JUCCOLIMALINIO

Pelienne sxcriepuMEHTaIbHBIX 3a/1a4 M0 TeMe «DJIEKTPOIUTUYECKAS
JUCCOLIALUS.

Paznen 7. IIpakTUKYM 110 M3yYE€HHUI0 CBOMCTB BelIECTB OCHOBHBIX KJIACCOB
Heoprannuyeckux coequHeHuii.(11 gacos) Oxcupl: kiaccudukaius,

HOMCHKIJIATypa, CBOfICTBa, IMOJIY4YCHHUEC, IPUMCHCHHUC.



Jla6opaTopuslii onbIT NeS. HabGntofeHre pacTBOPUMOCTH OKCHJIOB JIFOMHHMS,
HATpUs, KAIbIUSA U MEJIU B BOJIE.

I'unpoxcuasl. OcHOBaHMS: KiaccuuUKallis, HOMEHKIATypa, MoJdy4YeHue.
IIpakTuyeckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IIpakTnueckas padora NelS «Peaknua Helitpanuzanuu BzanmopaeincTaue
TUJIPOKCHUAA HATPHUSI C COJISTHOM KUCITOTOM»

AmpoTtepubie okcnasl u ruapokcubl. Kucnorsl. Cocta. Knaccudukarusi.
Howmenxkiarypa. [losyuyeHue KUciaoT. XUMHAYECKUE

cBoKcTBa KUCIOT JIabopaTopHbIid onbIT Ne6.

«BzauMopelicTBiue MeTauioB (Mardus, IMHKa, JKeye3a, Me/ii) ¢ pacTBOpamMu
KHCJIOT.»

Comnu. Knaccudukanusa. Homenknatypa. Crioco0Osl onyuenus coseil. CBoiicTBa

cojien



Y4eOHO-TEMATHYECKHHA TJIAH

No  [Tema ypoka Koun-Bo ®opma 3ansaTuss |OCHOBHBIE YUeOHbIC ACHCTBUS yUaIIUXCs

11/T1 4acoB
Paznen 1 Xumnueckas jaboparopusi(4 yaca)

1-2 2 becena, pacckas. [3HaTh npaBuiia TEXHUKU 0€30M1aCHOCTHU MIPU

[IpaBuia TEXHUKH N

WNHcTpyKTax.  [IPOBEIEHUU HCCIEA0BaHUN. 3HATh COCTaB
0e30MacHOCTH MPU .

MEIMIIMHCKON alTeUKH U YMETh 0Ka3aTh MEPBYIO

[POBE/CHIH . MEIUIIMHCKYIO TOMOIIb
MCCIICJIOBAHUI,
MEIUIIMHCKUE allTeYKU
MepBOI MOMOILH B
KaOWHETe XUMUH.
MHCcTpyKTaX 110
TEeXHHKE 0€30MaCHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO ¢ [YMeTh paboTaTh CO CHUPTOBKOM, BECAMH, ,
mabopaTOPHBIM XAMHYECKON MEpHOU Mocyn0i
000pynOBaHrEM mabopaTopuei.

becena

4 1 3HAaKOMCTBO C  [3HATh KJIACCU(UKALIUIO PEAKTUBOB IO TPYIIIaM
XpaHeHne MaTepHaoB XUMHYCCKON XpaHEHUS U UX JCHCTBHE HA OPTaHU3M.

U PeaKTHBOB B maboparopueii. |[[IpaBunbHO 0QOPMIIATE XUMUYECKUIL
XUMUYECKON becena DKCIIEPUMEHT
naboparopun

Pa3nea 2. BemecTBa, KOTOpBIe Hac OKPYKAaOT 24 yaca(9 Yacos)

5-6 [[IpocTsie u CIIOKHBIE |2 Jlexmust J107OKHBI 3HATH: OINPeIeNICHUE aToMa, MMPOCTOTO U
BEIECTBA. JlaGopatopHast  [CIOKHOTO BELIECTBA, OTIMYUE CMECH U CIOKHOTO
XUMHIYecKie pabora Ne 1 BeriecTBa JJOMKHBI yMeTh: pa3indarh MPOCThIe U
snementst. J1I/O Nel. CJIO’KHBIE BEIIECTBA, CMECH U CIIO’KHBIE BEIlECTBa
O3HaKOMJIEHHE C
oOpa3amu NpocThIX U
CJIO’KHBIX BEILIECTB.

7 CocraB atmochepsr. (1 CemuHap. 3HaTh 00BEMHYIO JIOJIIO COCTABHBIX YacTeil
Kucnopox kax BO3IyXa
BAKHEN NI
KOMITOHEHT
aTMOC(EPHI.

8 JlaGopatopHas pabora (1 JL./p. JKCIIEpUMEHTAIIBHO OIPEIEIUTH COIEPI)KaHNE

Ne 2 «[lonydyenue
KHCIIOpOJia U3
[IEPEKUCH BOJOPOAA,
T0Ka3aTeNbCTBO €TI0
HAJITUYU».

KHCJIOpO/ia




9 1 Kpyriaslii cTon  [YMeHue XxapakTepu30BaTh CBONCTBA BOJIBI
(XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
Bopa B macmtabe HEOPraHUYECKUX BEILECTB),
riaHeTsl. Guznyeckue
CBOMCTBA, ITapaJOKChI
BOJIbI, CTPOCHHE BOJIbI

10 4 JlaGoparopHass |[YMeHue XapakTepHu30BaTh CBONCTBA BOJIbI

13 pabota (XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
[Toka3zaTenu kauecTBa HEOPraHUYECKUX BEILECTB),

BOJIbI.
MccnenoBanue BOAbI U3
[pa3HBIX HCTOYHUKOB
JlaGopaTopHnast pabota
Ne3 «Onpenenenne
BOJIOITPOBOAHOMN U
NICTUIUIAPOBAHHOMN
BOIbD» JIabopaTtopHas
pabota Ned «Oxpacka
WHIUKATOPOB B
HEUTpAJILHOU cpeJiey»
Pasznea 3. SAABienus, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

14  [Yucteie BemectBau |1 Jlexnmst. CchopMupoBaTh MOHATHS O YUCTOM BEILIECTBE U
CMCCH. CMECH BEIIECTB
Kiaccudukarus
CMECEH.

15  |CnocoOsl pa3nenenus (1 OO6cyxzaeHue, |YMeTh XapaKTepH30BaTh CYIIHOCTh MOHATHHA
CMECEH: IeHCTBHE «MO3TOBOM YHCThIE BEIIECTBA U CMECH U CIIOCOObI
MarHuTOM, LITYPM». pas3zesieHus: cMecel
OTCTalBaHUE,
¢uiIbTpOBaHME,

BbIMIApUBaHUE,
KpUCTAILTH3AIHS,
TUCTHUILISIIHS.

16  [[IpakTuueckas paGora |1 [IpakTnueckass [3aKpenMTh MOHATHS O YACTOM BELIECTBE U CMECU
Nel «Hucrsle BemecTBa pabota BEILIECTB
U CMECH»

17 Mpaktnyeckas pabora |1 [IpakTHyeckass [3aKpenuTh 3HAHHS O METOJIaX OUMCTKH BEILIECTB
No2 « ouncTKa BOJIBI 1 pabota OT TBEPbIX YACTULL
BO3/yXa OT TBEPIBIX
YacTUID)

Pasnen 4. OcHOBBI IKCIeprMeHTAIbHOH XuMHuHU(19 yacoB)

18 1 [IpakTiueckas
Eg%aﬁfyztfﬁg 51:10617(1);:]3 pabora Vcnonb30Banue MPAKTUIECKHIX u
BeLLICCTB: HArpeBaHHe nmabopaTopHbIX  PaboT, HECJIOKHBIX

SKCIIEPUMEHTOB IS JI0Ka3aTeIbCTBa

BOJbI, HArpECBAHUC

okcuga kpeMuusi(TY).




19 [IpakTHyeckas [BBIABUIAEMbIX MIPEIIOIOKEHNUN; ONTUCAHHUE
pabota pe3yabTaToOB 3TUX padoT
[IpakTuyeckas pabora
Ned «3mepenue
TeMIepaTypbl KUIIEHUs
BOJIbI C IOMOILBIO
naTynKa TeMIepaTypbl
U TEPMOMETPa
20 [IpakTuueckas |Mcnosnb30BaHNE MPAKTUYECKUX PAOOT JUIs
[IpakTnyeckas pabora pabota [O3HAHMS OKPYKAIOLIETO MUPA PA3IIMYHBIX
No5«Onpenenenue METO0B (HaOJII0/IeHHUE, U3BMEPEHHE, OIBIT,
TeMIIepaTyphbl PKCIIEPUMEHT, MOJIETTUPOBAHUE U JIP.)
KpHCTaIN3al1N
BEIIIECTBAY
21 Jlexuus [[03HAKOMUTBCS C BaXKHEUITUMU XUM.
duznyeckue u HOHSTUAMMU: (PU3NYECKUE U XUMUYECKUE SBIICHUS,
XUMHUYECKUE SBJICHUS. XUMHUYECKas peakusi; yMEHUE OTINYATh
Boiaenenue u XUMHAYECKHE PEAKIUU OT PU3NIECKUX SIBICHUN
[OTJIOLICHHUE TeIuIa -
PU3HAK XMMUYECKOH
peakuuu
22 [IpakTnueckass |Mcnosb3oBanue IIPAKTUYECKHUX "
[IpakTuyeckas padora pabota 1abopaTopHbIX  paboT, HECJIOKHBIX
Ne6 «Ix30TEpMHUUECKast DKCIIEPUMEHTOB JUIS JI0Ka3aTelIbCTBa
peakuus» BbIJIBUTAEMBIX IIPEOJIOKEHNN; ONIMCAHNE
23  [[Ipaktuueckas paboTa [IpakTHyeckas [PE3yJbTaTOB 3TUX pPabOT
No7 pabota
«OQHI0TEepMUYECKAs
peakuus»
24  |CKOpOCTh XUMHYECKUX KonnekTuBHasd  [3HATHh ONPEACICHHE CKOPOCTH XUMHUECKOM
25  |peakumii pabota peaKuy U €€ 3aBUCUMOCTb OT YCIIOBHH
porekanus peakuuu. [lonnmars 3HaueHuE
TEPMUHOB «KaTaJIU3aTOP», KMHTHOUTOPY,
«(epMEeHTBD».
26 KostektuBHas  [YMeHue XapaKTepu30BaTh OCHOBHBIE
27 [Xumuueckue pabota [10JIOKEHUSI aTOMHO -MOJIEKYJIIPHOTO YYEHUS,
[IPEBPALLCHMUSL. [MOHMMATh €ro 3HaYCHHE
XVMMHUYECKUE PEaKLINH.
28 KosulekTuBHasE [YMEHUE COCTaBIATh YPABHEHUS XUM. PEAKIIMM.
31  [Xummueckue pabota
YPaBHEHHS.
BrinosineHue
TPEHUPOBOYHBIX
YIIPA)KHEHUH 110
COCTaBJICHUIO
YpaBHEHUN

XUMHYECKUX PEaKIUi




32  [Tunel XUMHYECKHUX 4 'Y MeHHe ONpeesIATh peareHThl U MPOIYKThI
35  |peakuui peaKI1y; paccTaBiIATh KO3()OULIUEHTHI B
36 1 [IpakThyeckas |YPAaBHEHHUAX PEaKLUM HAa OCHOBE 3aKOHA
ITpakTryeckas pabora pabota COXPaHEHHsI MaCChl BELECTB
No8»Turbl XUMHUYECKUX
peaKkuii»
Pasznea 5. OcHoBbl pacuerHoit xumun(10 4acon)
37 2 Pewenne YMEHHE BBIYUCIIATh: KOJUYECTBO BEIIECTBA WIIH
38 Mo, — eznmmua 3a1a4 Maccy 110 KOJIMUYECTBY BEIEeCTBA UM Macce
KOJINYECTBA BELECTBA.
[peareHTOB WU MPOJYKTOB peaKLuu
MossipHas macca.
39  [Bemumcienus mo 4 YMeHMEe BBIYUCIATh MOJIIPHYIO Maccy 1o
42 [xuMuYecKuM (dhopMyIie coeTuHEHUS, KOTMYECTBO BEIIECTBA,
YPaBHEHUSIM. 00BEM HIIM Maccy MO KOJMYECTBY BEIIECTBa,
00bEMY MJIM Macce peareHTOB WU MPOyKTOB
peakuuu
43 [3akoH ABorajpo. 2 'YMeHue BBIYUCIATH: KOJMYECTBO BEIIECTBA,
44 MorsipHEIid 00BeM 00bEM WIJIM Maccy 10 KOJIMYECTBY BEILECTBA,
[a30B. 00bEMY MJTH MacCe PearcHTOB U MPOIYKTOB
OTHocurenbHas peakuuu; (HaXOAUTh 0OBEM rasa o U3BECTHOMY
[IOTHOCTB Ta30B. KOJINYECTBY BellEeCTBa (M MPOU3BOAUTE OOPATHbIE
BBIUMCIICHHS )
45  |Pemienue 2 Pewenue YMEHHE:  XapaKTepH30BaTh  XHMHYECKHE
46 OKCIECPUMECHTAIbHbBIX 3az1aq CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3a/1a4 110 TEMe BELIECTB;  ONPEHENATh  IPUHAJIEKHOCTh
«[IpakTrky™m o BEIIECTB K  ONpeAeNeHHOMY  Kjaccy
U3Y4YCHUIO CBOWCTB COETMHEHU N COCTAaBJISITh bopMyIib
BELIIECTB OCHOBHBIX HEOPraHUYECKUX COCTUHEHUH N3YYEHHbIX
KJIACCOB KJIACCOB
HEOPraHUYECKUX
COCIMHEHUH »
Pasznen 6. OcHOBBI dJ1eKTpOUTHYeCKOM quccounannu(11 yacos)
a7 1 [IpakTrueckas  |MccienoBarh 3JE€KTPOMPOBOTHOCTH BOJIBI B
[IpakTuyeckas padora pabota 3aBHCHUMOCTH OT CII0c00a €€ OUMCTKU
Ne9 «Ouncrka Boas! OT
PacTBOPUMBIX
[puMecen»
48  PDnextpomurnyeckas (1 Jlexuus 3HATh OMPE/EIICHUS TOHATUN «3JIEKTPOIUTY,
ccoLuanus - «HEDIIEKTPOJIUTY, «BQJIEKTPOIUTUYECKAS
rJ1aBHOE yCIIOBUE TTCCOLIMAIUS

[MPOTCKAHUA peaxunﬁ B

[pacTBOpax.




49  [DnexTponuTHYECKas «Mo3srosou 3HATh ONPEACIICHHS IOHATUI «KUCIIOTA»,
muccouuanus Kucior, ITYPM, «OCHOBAHHE», «COJIbY» C TOUKHU 3PEHUS TEOPUU
[IEJI0OYEH U COJIEH. OO6cyxaeHue PJIEKTPOJUTUYECKON JUCCOUUALINU. Y METh

OO0BSCHSTH OOIINE CBONCTBA KUCIOTHBIX H
[IEJIOYHBIX PACTBOPOB HAJTMYMEM B HUX HOHOB
BOJIOpOJa U TUIPOKCHUJ - HOHOB COOTBETCTBEHHO,
a TaK)Ke COCTaBIISATh ypaBHEHUS
DIEKTPOIIUTUYECKON TUCCOLUAIIUH KUCIIOT,
OCHOBAaHMH U COJICH.

50 [IpakTHdeckas paboTa [IpakTuueckas |[IpousutrocTpupoBaTh IKCIEPUMEHTOM
Nol0 paborta KJIAaCCH(PMKAIIMIO BEUIECTB HA AJIEKTPOJIUTHI U
«INEKTPOIUTUYECKAS HEAIIEKTPOIUTHI
TICCOLIMAITUS

51  [Mpakruueckas 3aKpenuTh MOHITUS «CUIIBHBIIN U «CIa0bIi»
paboraNel 1 «CunbHbIE DJICKTPOJIUT.

U clia0bie
PIIEKTPOJIUTHD)

52 VMeTh nipecTaBIeHrEe O POJIU TEMIIEPATypPhl B
[IpakTrueckas PIIEKTPONIUTUYECKON TUCCOLUALIUU
pabotaNel2y Brnusnue
TeMIIepaTyphl Ha
TACCOITUAITHIOY

53 [IpakTnueckas |IMeTh mpeAcTaBI€HHE O BIUSHUN KOHLUEHTpAU!
[IpakTrueckas pabota pabota pacTBOpa 3IEKTPOJIUTA HA ETO
Nel3 «Bnustaue PIIEKTPOIUTUYECKYIO TUCCOLUALIUAIO
KOHIICHTpaIlUn
pacTBOpa Ha
TACCOITUAITHIOY

54 |Pemenue Pemenne YMETh OCYIIECTBIIATh XUMHUECKHUE OIBITHI HA

S7  pbKcepHMEHTaIbHBIX 3ama4 3HAHUE KaYECTBEHHBIX PEaKIINii; COCTABIIATh
3a/1a4 10 TeMe MOJTHBIC U COKpAIIEHHBIC MOHHBIC YPaBHEHUS
«DNEKTPOIUTUYECKAS HEOOPAaTUMBIX PEAKITU U Pa3bICHATD UX
T CCOITUAIUS CYIIHOCTh. XapaKTEePU30BaTh YCIOBHS TCUCHHS

peaKInii, UIYIMX A0 KOHIA, B paCTBOpPax
DJIEKTPOJINTOB

Paszgea 7. [IpakTHKYM N0 H3YYEHHIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPTraHMYeCKHX
coennnenuii(11 yacos)
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Kpyrosiii cTou,

'YMeHre Ha3hIBaTh COCAUHCHU A N3YUCHHBIX

59  |Okcumsr: J1/p. KJIACCOB (OKCHUJIOB); ONIPEICIISITh
knaccuukaims, [MPUHAJIC)KHOCTH BELIECTB K ONPEACIICHHOMY
HOMEHKJIATypa, KJIACCY COSTMHEHUN (OKCHIaM); }

CBOICTBA, TIONyUCHIE, XapaKTEepU30BaTh XUMUYECKHUE CBOMCTBA
TpHMCHEHEE. OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB
JTaGopaTopHBIii OmbIT (oKCUAOB); COCTaBIATH bopMyITBI
HEOPTaHMYECKUX COSAMHEHUN N3YICHHBIX
Ne5.  HaOmronenue
KJIaCCOB(OKCHUJIOB)
PacTBOPUMOCTHU
OKCHUJIOB aTIOMUHUS,
HATpUs, KaJbIHUs U
ME/IH B BOJIC.

60 |[[uapokcumibl. Jlexums YMeHue Ha3bIBaTh COCIMHEHUS U3YUEHHBIX
OcHOBaHUS: KJ1acCOB (OCHOBaHUM), OMPEEINATh
KIaccupuKanus, MPUHA]JICKHOCTD BELIECTB K ONPEACICHHOMY
HOMEHKJIaTypa, KJIaCCy CO€TMHEHMI (OCHOBAHUSM)
MOJTyuYeHUeE.

61 [Ipaktuueckass |CdopmupoBath npeacraBieHue o PH kak o
[IpakTuueckas pabora pabota XapaKTEPUCTHKE Cpe]]

Nel4 « Onpenenenue
PH pacTtBOpoB»

62 [IpaxTieckas pabota M3y4uTh CyIIHOCTh peakluy HeNTpaiu3aun
Nel5 «Peakmus
HEUTpaIU3aLUN
B3aumoneicreue
TUAPOKCUAA HATPHUSI C
COJISTHOM KMCJIOTOW»

63 |AMdoTepHBIC OKCHIBI U Jloxiael YMeHue  XapakTepu3oBaTh  XHUMHUYECKHUE
THUAPOKCHUIBI. CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

coequHeHUH (aM()OTEPHBIX HEOPTAHUUECKUX
COETMHEHUH)

64  |Kucmotel. Cocras. KonnekTuBHasg |YMeHHe Ha3bIBaTh COCTUHCHUS U3YUCHHBIX
Knaccudukanus. pabota KJIACCOB (KHUCIIOT); OTPEAEISATh MPUHAICKHOCTD
Howmenkiarypa. BEILIECTB K ONPEIECIICHHOMY KJIacCy COEAMHEHUI
[TonyueHnue KUCIoT. (KUCIIOT); YMEHHUE COCTABISTH POPMYITBI

HEOPTraHMYECKUX COSAMHEHUN N3YIEHHBIX
KJIaCCOB
65 [XuMudeckue cBOWCTBA KomektuBHast |YMEHUE COCTaBISITh YPABHEHHSI XUMHUYECKHIX
KHUCIIOT pabota peakiui, XapaKTepU3YIOIINX XUMHUYECKUE

JlaGopaTopHBI OTIBIT
Ne6.

BiaumoneiictBue
METaIoB (MarHus,
[IMHKA, KeJIe3a, MEIH) C
[pacTBOpaMH KUCJIOT

CBOMCTBAa KHCIJIOT; YMEHUE pacrno3HaBaTh
OTIBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIeJoueit




66 |Comm. KonnexTuBHas
Knaccudukanusi. pabota YMeHHe COCTaBIATh (POPMYIIBI HEOPTAHUIECKUX
Homenkiarypa. COCTMHCHHU I M3YYCHHBIX KJIACCOB (COJIei);
CriocoObl mostydeHus YMEHHE Ha3bIBaTh COCAMHEHUS U3yYCHHBIX
coneit KJIaCCOB (COJIeil); OnmpeaesiTh MPUHAAIC)KHOCTh
BEIIECTB K OMPEICIICHHOMY KJIACCy COeIMHEHUN
(comeit); yMEHHE COCTaBIIATH (POPMYITBI
HEOPraHUYECKUX COEAMHEHUN
67 |CBoiicTBa comneit KosmnexktuBHass |YMeHHE XapaKTepU30BaTh CBOMCTBA U3yUEHHBIX
pabota KJIACCOB HEOPTaHUYECKUX BEIIECTB (CoJiei);
YMEHHE COCTaBISITh ypaBHEHUS
XUMHYECKUX  PEaKIHi, XapaKTepH3yIOIIUX
XUMHYECKHE CBOMCTBA COJIei
68 |Ypok o6oOmeHue [lonBeneHre UTOroB
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