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IosicHuTeaLHAA 3aNIUCKA

B o0ydeHnn xumuun OOJBINIOE 3HAYCHHE MMEET SKCIEPUMEHT. AHAIM3UPYS PE3yJIbTAaThl
MPOBEJAEHHBIX OMBITOB, yyaliuecs: yOeKIaloTCd B TOM, YTO T€ WJIM UHbIE TEOPETUUYECKUE
MPEACTABICHUS] COOTBETCTBYIOT WJIM IPOTHUBOPEYAT PEAJTbHOCTU. TOJIBKO OCYLIECTBIISIS
XUMUYECKUHN IKCIIEPUMEHT MOKHO MPOBEPUTH JIOCTOBEPHOCThH ITPOTHO30B, CIEIIAHHBIX Ha
OCHOBaHMM Teopuu. B mporiecce 3KCrepuMEHTANIBHOW PabOThI yyaliuecss MpuoOpeTaroT
OMBIT TO3HAHUS PEATbHOCTH, SIBISIONIUMNCA BaXKHBIM 3TanioM (OPMUPOBAHUS Y HHX
yOeXIeHU, KOTOPBIE, B CBOIO OYEPE/Ib, COCTABIISIOT OCHOBY HAYYHOT'O MUPOBO33PEHHUSI.
Buenpenue obopynoBanus uudpoBoit tadoparopun 1ieHTpa « Touka pocTay MO3BOJIUT
KaueCTBEHHO HW3MEHHUTh TpoIrecc oOydeHHs XuMHH. KOTUYeCTBEHHBIE SKCIEPUMEHTHI
MO3BOJIAT TOJydYaTh JOCTOBEPHYIO HWHGOPMAIMIO O TMPOTEKAHWW TEX WM WHBIX
XUMHUUYECKUX Mpoleccax, O CBOMCTBaX BemiecTB. Ha OCHOBE  MOJy4EHHBIX
HKCIEPUMEHTAJILHBIX JIAaHHBIX 00Yy4YaeMble CMOTYT CaMOCTOSITENIBHO [I€JIaTh BBIBO/IBI,
000011aTh  pe3yJbTaThl, BBISBISATH 3aKOHOMEPHOCTH, 4YTO OJIHO3HA4YHO  OyJer
CIIOCOOCTBOBATH MOBBIIICHUIO MOTHUBAIIUU 00YUYEHHUSI IIKOJIHbHUKOB.
Jnst uzydenust nmpeaMmeTa « XUMUsD Ha dTare OCHOBHOIO 00I111ero 00pa3oBaHUsl OTBOJUTCS
B 9 ximacce —17 4yacos;

Jlannasi oOpa3oBaTeibHasi MporpaMMa 00eCredyMBaeT YCBOCHUE YUAIIUMUCS BAXKHEUIITUX
XUMHUYECKUX 3aKOHOB, TEOPUH U MOHATUN; (POPMUPYET MPEJICTABICHUE O POJIM XUMUU B
OKpYXKalollleM MHpE M KU3HU 4YesioBeka. [Ipy 3TOM OCHOBHOE BHHMMAaHUE YACISIETCS
CYIIIHOCTH XUMUYECKHX PEAKIIUN U METOJAM UX OCYILECTBICHUSI.

OgHMM #3 OCHOBHBIX NPUHLMIIOB TIOCTPOEHUS MPOTrpaMMbl SBJISIETCS TMPUHIUI
JOCTYITHOCTH. DKCIEPUMEHTANIbHBIC JaHHBIC, MOJYYCHHBIC YUAIIUMUCS MPU BHITTOJTHEHUN
KOJIMYECTBEHHBIX OIBITOB, TO3BOJIAIOT YYalIUMCSl CaMOCTOSATENIBHO [IeJaTh BBIBOJIBI,
BBISBJISITh 3aKOHOMEpPHOCTHU. [1oX0/bI, 3all0KEHHBIE B COJIEpKaHUE MPOrpamMMbl Kypca,
CO3JIaI0T HEOOXOJUMBIE YCJIOBUS IJII CUCTEMHOTO YCBOCHHMS y4YalllUMHUCSI OCHOB HAyKH,
st o0ecriedeHusT Pa3BUBAIONIETO U BOCHUTHIBAIOIIETO BO3ACHCTBUS OOy4YeHUS Ha
JUYHOCTh yuamerocsi. DopMmupyemble 3HAHUSI JOKHBI CTaTh OCHOBOM CHCTEMBbI
yOeXAeHUHN IKOJIBHUKA, IIEHTPAIBHBIM SIPOM €T0 HAYYHOTO MUPOBO33PEHUSI.

Ha ©6a3e mentpa «Touka pocTa» oOecreyuBaeTcs peanu3amus 00pa30BaTEIbHBIX
pOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMUECKOW HAmpaBIIEHHOCTEH, pa3paboTaHHBIX
B COOTBETCTBUHM C TPEOOBAHUSIMHU 3aKOHOATENHCTBA B chepe 0Opa3oBaHUS U C yIETOM
pexoMenaiuii denepaabHOrO orepaTopa yueOHOTO IpeaMeTa « XuMUsD.

OOpazoBaTenbHass MpPOrpaMMa IO3BOJSIET HWHTETPUPOBATh peaTu3yeMble TMOIXOJbI,
CTPYKTYPY U COJIepKaHUE MPU OpraHU3AINKA 00YYEHUSI XUMHUH B 9 Kjacce, BBICTPOCHHOM
Ha 0a3e J1I000ro 13 JOCTYMHBIX yUeOHO-MeToinuecKux KoMiuiekcoB (YMK).
Hcnons3oBanue obopyaoBanus «Touka pocta» npu peanuzainuu ganHor OIl mo3Bonsier
CO31aTh YCJIOBUSL:

d JUIS pacIIupeHHst COAEP KaHMSI IIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

O TUISt MOBBIIICHUS M03HABATEJIbHON AKTUBHOCTH oOy4Jaronmxcs B
€CTECTBEHHOHAYYHOU 00J1aCTH;

O IUIA pa3BUTHSI JIMYHOCTU peOEHKaA B mpoliecce 00y4eHUs XUMUH, €r0 CIIOCOOHOCTEH,

(bopMHpPOBaHUS U YIOBIETBOPEHUS COLIMATIBHO 3HAYMMBIX [ | HIHTEPECOB U MOTPEOHOCTEH;



O JUTsl pabOoThI C OJIAPEHHBIMU IIKOJBHUKAMU, OPTAaHU3ALMU UX PA3BUTHUS B PA3TUUHBIX
o0macTsx o0pa3oBaTeNbHOM, TBOPUYECKOM NeATEIHHOCTH. [ []

Heab 1 3a1aun

1. Peanuzanus 0CHOBHBIX 00II€00pa30BaTENBHBIX MPOTPAMM M0 YYEOHBIM MIPEAMETaM
€CTECTBEHHOHAYYHON HAINpPaBIEHHOCTH, B TOM YHCJIE€ B paMKaX BHEYPOYHOMU
NEeATEIbHOCTH 00YYarOIUXCS;

2. BBEJICHUE COBPEMEHHBIX CPEJCTB OOyUYeHHUS U BOCIMTAHUS I U3Y4YCHHS (B TOM
qucie AKCIIEPUMEHTATILHOTO) JTVCHUTUIAH (Moynei) €CTECTBEHHOHAYYHOU
HAIpaBJICHHOCTU TMpPU peaiu3allid OCHOBHBIX 0O0I€00pa30BaTENbHBIX MPOTPaMM U
JOTIOJTHUTENBHBIX 00IIe00pa30BaTeIbHBIX MPOrpaMM, B TOM 4YHUCJE IJsl pacIIUpPEHUs
coJiepkaHusl yueOHOTO IpeIMeTa « XUMUSD».

3. BOBJICYCHHE YUAIIMXCS B IPOEKTHYIO AEATEIBHOCTD.

[TpodunbHbIi  KOMIUIEKT oOOpynoBaHusi ueHTpa «Touka poctay obOecrneunuBaeT
3p(deKTUBHOE JOCTHXKEHHE 00pa3oBaTeNbHBIX PE3YyJbTAaTOB  OOYyYarOIMIMMHCA IO
nporpaMmMaM €CT€CTBEHHOHAYYHOW HANpaBJIEHHOCTH, BO3MOXKHOCTh YINIyOJIEHHOTO
U3YYEHUS! OTAENbHBIX MPEIMETOB, B TOM YHCIE I (POPMUPOBAHMS U300pETATEIBCKOIO,
KPEaTUBHOTO, KPUTHUYECKOTO MBIIUICHUS, Pa3BUTHS (PYHKIUOHAIBHOM TPAMOTHOCTU Y
oOyyJarouuxcsi, B TOM YUCJI€ €CTECTBEHHOHAYYHOW U MaTEMaTUYECKOM.

OKCIEPUMEHT SIBJISETCS UCTOYHUKOM 3HAHUM U KPUTEPHEM MX MCTUHHOCTH B HayKe.
KoHuenuust coBpeMeHHOro 00pa3oBaHus MOJAPA3yMEBAET, YTO B yU€OHOM IKCIIEPUMEHTE
BEIYIIYIO POJIb JOJDKEH 3aHATh CAMOCTOSITENbHBIA HCCIENOBATEIBCKUN YUEHUYECKUN
DKCIIEPUMEHT.

CoBpeMEHHBIE  DKCIIEPUMEHTAIbHBIE HCCIEAOBAaHUSA [0 XHMHHM YK€ TPYIHO
OpeacTaBUTh 0€3 HCIONb30BaHMSI HE TOJIBKO AHAJOrOBbIX, HO U HU(POBBIX
u3MeputTensHbiX npubdopoB. B denepanmbHom ['ocymapctBeHHOM (O06pa3oBaTeIbHOM
Crangapte (PI'OC) mpomucano, 4TO OAHUM W3 YHHUBEPCATBHBIX YYEOHBIX IEHCTBUU,
npUOOpETaeMBbIX YYaIMMHUCS, JTOJDKHO CTaTh YMEHUE «IPOBEJECHUS OIBITOB, MPOCTHIX
SKCIEPUMEHTAIIbHBIX ~ MCCIEAOBAHMM, TMPSAMBIX W KOCBEHHBIX  H3MEPEHHH ¢
MCITIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHbII  SKCHEpPUMEHT 1O XUMHUHU, MPOBOJMMBIA HA  TPaJAUIIMOHHOM
obopynoBanuu, 0e3 MpUMEHEHUs IUGPOBBIX Ja0OpaTOpuil, HE MOXKET MO3BOJUTH B
MOJIHOM Mepe pEelInTh BCE 3aJla4yl B COBPEMEHHOMW MIKOJIE. DTO CBSI3aHO C PAJIOM PUYHUH:
TpaJMIIMOHHOE  IIKOJIbHOE  OOOpyJOBaHUE  M3-32  OrPAHMYEHUS  TEXHUYECKUX
BO3MOYKHOCTEN HE IMO3BOJISIET TPOBOJUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEJOBAHUS;
JUINTEJIBHOCTh IPOBENECHMSI XHMHMUYECKMX HCCIEJOBAaHUI HE BCErJa corjacyercs ¢
JUTUTEIIbHOCTHIO YU€OHBIX 3aHSATUM;

BO3MOXXHOCTbh TPOBEJEHUS MHOTUX MCCIECOBAaHUN OrpaHUYMUBAECTCS TpPEeOOBaAHUSIMU
TEXHUKHU OC30ITaCHOCTH H JIp.

[udpoBas  maGoparopusi TOJHOCTBIO  MEHSET METOAUKY U  COJEpIKaHHE
HKCMEPUMEHTAIbHON JESATEIbHOCTM W  PEIIAeT BBIIICHEPEYUCICHHBIE MPOOJIEMBI.
[IIupokuii CHEKTp MAATYUKOB IIO3BOJSET YYAIIUMCS 3HAKOMUTBCA C IapamMeTpaMu
XUMHUYECKOTO IKCIIEPUMEHTA HE TOJBKO HA KAYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM
ypoBHe. [{udpoBas naboparopusi Mo3BoJiI€T BECTU JIMTEIbHBIM SKCIEPUMEHT JaXKe B
OTCYTCTBUE SKCIEPUMEHTATOPA, @ YaCTOTA UX U3MEPEHUI HEMOJBIACTHA YEIOBEUECKOMY
BOCIIPUATHIO.



OOO0O0OooOonOoOd

B mporecce ¢opMupoBaHUS SKCIEPUMEHTAIBHBIX YMEHUW YYEHHK OOydaeTcs
MPEACTaBIATh UHPOPMALIUIO 00 UCCIIEI0BAHUU B YETHIPEX BUIAX:

B BepOaJIbHOM: OIKMCHIBATH 3KCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIEIb IKCIIEPUMEHTA,
(buKCUpOBaTh BHUMaHUE Ha U3MEPSEMbIX BEJIMYNHAX, TEPMUHOJIOTUH;

B TaOJIMYHOM: 3aIOJIHATHh TAOJMIIBI JTAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHS TPaPUKOB
(TIpu ATOM y ydanuxcsl BO3HUKAET MepBUUHOE [ | mpeacTaBieHne 0 MaciTadax BEJIMIrH);
B rpaduuecKoM: CTpOUTh TpadWKH O TAOJUYHBIM JaHHBIM, YTO JaéT BO3MOXXHOCTH
nepexoa K BBIIBIIKEHHMIO THIIOTE3 O XapaKTepe 3aBUCMMOCTH MEXIY BEIMUYUHAMH (TIpU
TOM YYUTEIh I[IOKa3bIBAET MPEUMYIIECTBO B BU3YaJIU3AlMH 3aBUCUMOCTEH MEXKIY
BEJIMYMHAMU, HATJISITHOCTD U

MHOTOMEPHOCTb);

B BHJC MaTEMaTHYCCKUX YpaBHEHWM: JdaBaTh MATEMaTHYCCKOE OIMCAHWE B3aMMOCBSI3H
BEJIWYHH, MaTeMaTH4YeCKoe 0000IIIeHHE.

[lepexon OT KaxkIoro srana MpeACTaBiICHUS HHPOPMAIMK 3aHUMAET JOBOJLHO
O0JBIION TTPOMEKYTOK BpeMmeHH. B 8 kiacce »ToT mpoiiecc He0OX0AUM, HO B CTapIIMX
KJIaccax MOKHO ObLJIO ObI ATO BpeMs MOTPATUTh Ha pelieHue Oojiee BaXKHBIX 3a1ad. B
ATOM IUIaHe U(POBBIE JTAOOPATOPUHN CYIIECTBEHHO SKOHOMST BpeMs. DTO BpeMsi MOKHO
notpatuth coriacHo ®I'OC Ha GopMUpOBaHUE HCCIIETOBATEIBCKUX YMEHUN YydalIuXcs,
KOTOPBIE BBIPAXKAIOTCS B CIICTYIONIUX JIEHCTBUIX:

- ompeieieHrue MpoOJIeMbl;

IOCTAHOBKA UCCJIEN0BATEIILCKOM 3a1a4H;
IJIAHUPOBAHUE PEIICHUS 3a]1a4H;
MMOCTPOEHUE MOJICIICH;
BBIIBU)KECHHE THUIIOTES;
AKCIIEPUMEHTAIBHAS IPOBEPKA TUIIOTES;
aHaJIU3 IaHHBIX PKCTIEPUMEHTOB WU HAOIIOICHU;
(dhopMyIIMpOBaHUE BHIBOJIOB.



OO0OoOoO

1. HJTAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBbI
BHeYpPO4HOii AesiteabHOCTH « XUMMUS» 1uis 9 kiiacca ¢ ucnojib30BaHueM
oOopynoBanusi neHTpa «Touka pocTa» ¢ ONMUCAaHUEM YHHBEPCAJIbHBIX Y4e0HBIX
AefiCTBHH, TOCTUTaeMbIX 00yYAIO UMM CS

JIMYHOCTHBIE Pe3yJabTATHI

OOyuaronuics MOJyYUT BO3MOXKHOCTH JiJIsi (DPOPMHUPOBAHMS CIHCAYIOIIMX JIMUHOCTHBIX
YV

OTpe/ICJICHUE MOTUBAIIMM U3YUEHUS YICOHOTO MaTepuaa;

OIIEHMBAaHUE YCBAaMBAEMOTO Y4e€OHOIr0 Marepuana, UCXO/s U3 COIMAIbHbBIX U JUMYHOCTHBIX
LICHHOCTEM;

MOBBLIIIICHUE CBOEro 00pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K H3YUYEHHIO
OCHOBHBIX HUCTOPUUYECKUX COOBITHM, CBSI3aHHBIX C Pa3BUTHEM XMMHH U OOIIECTRA;

3HAHWUE MIPABUJI MOBEJACHUS B UPE3BbIYAHBIX CUTYalUsIX;

OIlCHMBaHUE COIMAJIBHOW 3HAYUMOCTH TPOoQeCcCHil, CBA3aHHBIX C XHMHEH; [| BlageHue
npaBuiamMu 0€30MacHOr0 OOpaleHusi ¢ XUMHYECKHMMH BEIIECTBAMH U 00OPYJIOBaHUEM,
MIPOSIBJIEHUE 3KOJIOTUYECKOU KYJIbTYPHI.

MeTanpeaMeTHble pe3yJbTaThI
Pecyniamuenvie

OOyyaromuiicsa MoJIyYUuT BO3MOXKHOCTb NIl (DOPMHUPOBAHUS CIEAYIOMIMX PErYISTUBHBIX
YVI:

LieJIeTIoNIaraHie, BKJIIOYas MOCTAHOBKY HOBBIX II€JIeH, NMPeoOpa3oBaHHUE NPAKTUYECKOM
3aJlayd B TO3HABATEJbHYIO, CAMOCTOATENbHBIN aHAIU3 YCJIOBUI JTOCTUKEHUS LEIU Ha
OCHOBE YY€Ta BBIJCIICHHBIX YYUTEIEM OpPUEHTUPOB JEUCTBUS B HOBOM Yy4eOHOM
MaTepuae; INIaHUPOBaHUE MYTHU JOCTHXKEHHUS LIeJIEH;

YCTAaHOBJICHHE I1IEJIEBBIX IPUOPUTETOB, BBIJICTICHUE  AJIBTEPHATUBHBIX  CIIOCOOOB
JTOCTIKEHUSI 11e7TM U BBIOOP Hanbosee 3pGeKTUBHOTO Crocooa;

YMEHHUE CaMOCTOATEIILHO KOHTPOIUPOBATH CBOE BpEMS U YIPABIIATH UM;

yMEHUE IPUHUMATh PEIIeHUs B MPOOJIEMHOMN CUTYaIlNH;

MOCTAaHOBKA y4eOHBIX 3aJ1a4, COCTABIICHUE TIJIaHa | MOCJIEI0BATeILHOCTH ICHCTBHI;
opraHu3anusi pabovyero Mecra TIPU BBITOJIHCHHM XHMHYECKOTO OJKCIepuMeHTa; [
MIPOTHO3WPOBAHUE PE3YIHTATOB OOYUYCHUS, OICHWBAHKME YCBOCHHOTO MaTepHuaia, OICHKa
KauyecTBa M YPOBHS IOJYYEHHBIX 3HAHWW, KOPPEKIHS TUTAHA M CHocoba JCHCTBUSA MpH
HEOOXOIUMOCTH.

lloznasamenvhvie

OOyuaromuiics  TOJYYUT  BO3MOXKHOCTh IS (DOPMHUPOBAHHUS  CIETYIOIINX
MO3HaBaTeIbHBIX Y Y [I:

MOMCK W BbljIeNIeHHEe nH(popmanuu;

aHaIM3 yCIOBUU M TpeOOBaHMIA 3a7a4u, BEIOOP, COMOCTaBlIeHHE U 000CHOBAaHUE Crioco0a
pelieHus 3a1a4u;

BbIOOp Hambonee HPPEKTUBHBIX CMOCOOOB pEIICHUS 3aJa4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUU;

BBIIBM>KCHHUE U 000CHOBaHHE THUIIOTC3HI, BBI60p criocoba eé ITPOBCPKH;



0 camocrosTenbHOE CO3JaHUEC aIropuT™Ma JACATCIbHOCTH IIpH PCUHICHHU HpO6JI€M
TBOPYCCKOI'0 U ITOMCKOBOI'O XapaKTeEpa,

O YMCHHUA XapaKTCPHU30BaATh BCIICCTBA 110 COCTABY, CTPOCHHUIO U CBOﬁCTBaM;

[0 omucweIiBaHWE CBOMCTB: TBépI[BIX, KUAKHUX, F&3006p33HBIX BCIICCTB, BbIACIICHHUEC HX
CYHICCTBCHHBLIX IMPHU3HAKOB;

O I/I306pa>K€HI/I€ coCTaBa HpOCTCﬁHIHX BCHICCTB C IIOMOIIBIO XHMMHUYCCKHX (bOpMYJ'I 151
CYIMHOCTH XUMHUYCCKUX peaKHI/Iﬁ C IIOMOIIIBIO XUMHYCCKHUX ypaBHeHHﬁ;

0 mpoBeneHue HaONIOECHUN, ONMCAHUE NPU3HAKOB U YCIOBUU TEUCHHUS XHUMHUYECKUX
peaKkuui, BBIIOJHEHUE XUMMUYECKOIO DOKCIEPUMEHTA, BBIBOJBI HAa OCHOBE aHAJINM3a
HaOJIIOJICHUH 3a SKCIIEPUMEHTOM, pELICHHE 3a]a4, IOJyYeHUE XUMUUYECKONH HHPOpMaLIU
U3 Pa3JIMYHbIX UCTOYHUKOB;

0 ymeHue opraHuM30BBIBATH MCCIEJOBAHUE C II€JIbIO MPOBEPKU TUMOTE3; [ yMeHHE JenaTh
YMO3aKIIOUEHHsS] (MHAYKTUBHOEC W TIO aHAJIOTMU) W BBIBOJBI; [] yMeHUE OOBEKTUBHO
olleHMBaTh HMHGOPMAIMIO O BEHIECTBAX M XHWMHYECKUX Mpolieccax, KPUTUUYECKHU
OTHOCHUTBCS K TICEBJOHAYYHOM MH(POPMAIIUU.

Kommynuxkamusnvie

OOyyaromuics  MOJYYUT  BO3MOXKHOCTh A (OPMHUPOBAHUS  CIEIYIOIINX
KOMMYHHUKAaTUBHBIX Y Y JI:

d MOJJHOE W TOYHOE BBIPAXKEHHE CBOMX MBICIEH B COOTBETCTBMHU C 33/Ja4aMU H
YCIOBUSIMA KOMMYHUKAIIWH;

O aZIEKBaTHOE MKCIOJIb30BAHUE PEYEBBIX CPEACTB I y4acTHUS B JHUCKYCCUU U
apryMEHTAallui CBOEH MO3WLHH, YMEHUE NPEACTABIATh KOHKPETHOE COJEpPIKAHHUE C
COOOUIEHUEM €r0 B MMCbMEHHOU U YCTHOM (hopme,

d ompeereHrue Crnoco0OB B3aUMOJCUCTBUS, COTPYAHHUYECTBO B TOUCKE M cOOpe
uHdopmaIuu;
d OTpEe/ICJICHHE CIOCOOOB B3aWMOJICUCTBUS, COTPYAHUYECTBO B TOUCKE U cOope

uH(popMaIuu, yyacTie B AUANOre, IIIaHUPOBAHUE OOIIUX CIOCOOOB PabOThI, MPOSBICHHUE
YBaKUTEJIBHOTO OTHOIIEHUS K JIPYTUM y4alluMCs; ONUCAHUE COJEPHKAHUS BBINOTHIEMbBIX
JIEUCTBUM C LIEJIBI0O OPUEHTHUPOBKHU B MPEAMETHO- MPAKTUYECKON AEATEIBHOCTH; YMEHUS
YUYUTBHIBATh PA3HbIE MHEHUS M CTPEMHUTHCA K KOOPJIHMHAIIMU PA3JIMYHBIX TO3UIUNA B
COTPY/IHUYECTBE;

g dbopmMyIupoBaTh COOCTBEHHOE MHEHHE M IMO3UIMI0, apryMEHTHUPOBaTh U
KOOPJIMHUPOBATh €€ C MO3UIUSAMU NapTHEPOB B COTPYJHUUYECTBE MPU BbIPAOOTKE OOLIETO
pELIeHNs] B COBMECTHOM I€ATEIBbHOCTH;

O OCYILIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUUECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

O MJIAHUPOBATh OOIIME CIMOCOOBI PabOThI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OTICHKY JICUCTBHUI MapTHEPA, YMETh YOCKIaTh;

g UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA NJIsi OTOOPaKEHMsI CBOMX YYBCTB,
MBICJIEH, MOTHMBOB M TOTpeOHOCTEH; oToOpakaTh B peud (OomucaHue, OOBSICHEHHE)
COJIep’KaHue COBEPILAEMbIX JEUCTBUM, KaK B JOpME TPOMKOM COIMAIM3UPOBAHHON peyH,
Tak U B (hopMe BHYTpEHHEN peun;



O pa3BUBaTh KOMMYHMKATHBHYIO KOMIIETEHILIMIO, HCIIOJIb3Yysl CPEACTBA YCTHOU H
NUCPMEHHOW KOMMYHHUKAIIUM TpU paboTe C TEeKCTaMU Y4YeOHHMKA U JIOMOJHUTEIbHOM
JUTEPATYPOH, CIPABOYHBIMU TAOJMIAMH, MPOSBIATH T'OTOBHOCTh K YBaKEHUIO HHOU
TOUYKH 3pEHUs IPU 00CYKIEHUU PE3yIbTaTOB BHIMIOJIHEHHON pabOTHI.

IIpeomemnule pezyivmamol
OO0yuaromuicss HAy4YUTCH:
[IIpUMEHATh OCHOBHBIE  METOJABI  IO3HAHUS:  HAOJIOJEHUE,
U3MEpEHHE,
HKCIEPUMEHT;
U onuceiBaTh CcBOWCTBA TBEPABIX, JKUIKHX, TIa3000pa3HbIX BEIIECTB, BBIAEIAA HX
CYILIECTBEHHbIE TPU3HAKHU;
0 packpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MAaCChl BELIECTB, AaTOMHO-MOJIEKYJIIPHON TEOPHH;
] pa3nuyuaTh XUMUYECKUE U (PU3NYECKUE SIBICHUS,

0 Ha3bIBaTh NPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINA;
] cobmroaaTh npaBuiia 6€30MacHOM paboThl IPU MPOBEJCHUU OIBITOB;
(] MOJIB30BaThCS 1A0OPATOPHBIM 000PYIOBAHUEM U TTOCY/I0M;
] moy4aTh, cCOOMpaTh ra3000pa3HbIe BEIIECTBA U Paclo3HaBaTh UX; [ | XapaKTepu3oBaTh
bu3MYecKue 1 XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUYECKUX COCTMHECHHU,
[] OpOBOAUTH ONBITHI, MOATBEPXKAAIOIMINE XUMHUUYECKUE CBOMCTBA M3YUYECHHBIX KJACCOB
HEOPraHUYECKHUX BEUIECTB;
(] pacKpbIBaTh CMBICIT TIOHSITUS «PACTBOP», BEIYUCISATH MACCOBYIO JOJIEO
PAacCTBOPEHHOTO BEILIECTBA B PACTBOPE,
] TOTOBUTH pacTBOPHI C ONPEIEIEHHON MACCOBOM T0JIEN PACTBOPEHHOTO BEILIECTBA;
(] XxapakTepu3oBaThb 3aBUCUMOCTh (PU3MYECKMX CBONCTB BEIIECTB OT THIIA
KPUCTAUINYECKOUN PEIIETKH,
] onpenensiTh BUJ XUMUYECKOUN CBSI3M B HEOPTraHUYECKUX COCIMHEHHUSX;
[]  packpbIBaTb OCHOBHBIE IIOJOXKEHUSI TEOPUU DJIEKTPOJIUTUYECKON JIUCCOLUALUU,
COCTaBJISATh YPABHEHMS BJIEKTPOJIUTHYECKON AUCCOLMALMM KHUCIOT, ILIECJIIOYEH, COJIEH U
peaKIuii HOHHOTO OOMEHa;
(] pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKILINH,
ONPENETATh OKUCIHUTEID U BOCCTAHOBUTEID,
[]cocTaBisATh ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM;
[JHaA3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKON PEaKIInH;
[]  xapaKTepu3oBaTh B3aUMOCBA3b MEXIYy COCTaBOM, CTPOCHHMEM M CBOWCTBAMU
HEMETAJIJIOB U METAJUIOB;
] TpOBOAUTH OMBITHI MO MOJYYEHUIO U U3YUEHUIO XUMHUYECKUX CBOMCTB PA3JIMYHBIX
BEIIIECTB;
] rpaMOTHO 00OpaIaThesi C BEUECTBAaMHU B IOBCEHEBHOM KU3HM.

OOyuarouuiics MOJY4YMT BO3MOKHOCTbD HAYYUTHCH:

[/BBLABUTATh U IPOBEPATH IKCIIEPUMEHTAIBHO THUIOTE3bl O XHMHMYECKHX CBOMCTBAX
BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHUE
pPEaKIuu, O XapaKkTepe U NPOAYKTAX PA3JINYHBIX XUMUYECKUX PEAKIIUM;



[JXapakTepu3oBaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOMCTBaM, YyCTaHAaBIIMBAaTh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXY TAaHHBIMHU XapaKTePUCTUKAMU BEIIECTBA;
[JCOCTaBIATh MOJIEKYJISIPHBIE W MOJHBIE MOHHBIE YPABHEHUS MO COKPAIIEHHBIM MOHHBIM
ypaBHEHUSIM;

[JIpOrHO3UPOBATh  CIHOCOOHOCTh  BEIIECTBA  MPOSIBISATH  OKUCIHUTENbHBIE  HIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIICHUS 3JEMEHTOB, BXOISAIIMX B
€ro COCTaB;

[JBBIABUTAaTh M MPOBEPATh AKCHEPUMEHTAJIBLHO THUIIOTE3bl O PEe3yjbTaTax BO3JCHCTBUS
pa3TuYHBIX (PaKTOPOB HA HM3MEHEHHUE CKOPOCTH XUMUYECKON PEAKITNN;

[JMCTONB30BaTh MPUOOPETEHHBIC 3HAHUS IS AKOJOTHYECKH TPAMOTHOTO TIOBEICHUS B
OKpYXarolen cpee;

[JMCnob30BaTh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETCHIIMU TIPU BHITIOJIHEHUU MTPOCKTOB U
peneHn yueOHO-UCCae0BaTeNIbCKUX 3a4a4 110 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOJIYYECHUS
Y Pacro3HaBaHUsI BEUIECTB;

00OBEKTHUBHO OLICHUBAThb I/IH(l)OpMaHI/IIO 0 BCIICCTBAX HW XHUMHUUYCCKUX IIPOHECCAX;
[loco3HaBaTh 3HAYCHUE TCOPECTUICCKUX 3HAHUA TI0 XUMUH JJIA HpaKTI/IqCCKOﬁ
ACATCIBHOCTH YCIIOBCKA,

C03aaBaThb MOJACIIN U CXCMBI UL PCHICHUA y‘-IC6HI>IX H IT103HAaBaTCJIbHBIX 3aJ4a4,

[ lTTOoHUMATh H€O6XOI[I/IMOCTB CO6JIIOI[CHI/ISI HpeIIHI/IcaHI/If/'I, [pcajiaraCMbIX B MHCTPYKIUAX
I10 UCIIO0JIB30BAaHUIO JICKAPCTB, CPCIACTB OBITOBOM XUMHU U ap.



2. COLEPKAHUE ITPOT'PAMMBbI
BHeYypPO4HOIii AesiTeabHocTH « XUMMUSA» noist 9 kiacca
(17 yacoB) ¢ MCIIOJIb30BAHHEM 000PYA0OBAHHUS
uudposoi gadoparopun «Touka pocTra»

Paznen 1 Xumuueckas jadboparopusi(2 yaca)

[IpaBuna TeXHUKU O€30MACHOCTH MPU MPOBEJACHUU UCCIEIOBAHUM, METUIIMHCKUE allTeYKU
NEPBOM MOMOIIM B KaOuHeTe XUMHUH. HCTPYKTaX MO TEXHUKE O0€30M1acCHOCTH.
3HAKOMCTBO C JJaOOPaTOPHBIM 000PYI0BaHUEM

XpaHeHUE MaTepUaIoB U PEAKTUBOB B XUMHUECKOH J1abopaTopuu

Paznen 2. SIBiienusi, npoucxoasiiue ¢ Bemecrsamu ( S yaca)

CKOpOCTh XUMUUYECKHAX PEAKIIMN. XMMHUECKUE MTPEBPALLCHNS. XUMHUECKUE PEAKIIUU.
XHUMUYECKHE YpaBHEHUSA. BBINOIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHHI MO COCTABICHUIO
YPaBHEHUN XUMUUYECKUX peakUnil. TUITbI XUMHUUECKUX PEAKLIUHM.

IpakTnueckas padora Ne8» TUIlbl XUMUYECKUX PEAKIUI»

Pa3nes 3. OCHOBBI 2JIEKTPOJTHTHYECKOI quccomranum(7/ 4acoB)

IIpakTnueckas padora Ne9 «OuucTtka BoAbl OT pACTBOPUMBIX ITPUMECEIN.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS — ITIABHOE YCIOBUE MMPOTEKAHUS PEAKIIMI B paCTBOpax.
DIEKTPOIIUTHYECKAS] TUCCOLMALIUS KUCIIOT , IEI0YEN U COJIEH.

IIpakTnueckas padora NelQ «Dnekrposmtrueckas aucconmanus» IIpakruyeckast
padoraNell «CumbHble U cnadble ANEKTPOTUTHD)

IIpakTuyeckass  paGoraNel2»  BumsHue  temmeparypbl Ha  JHUCCOILMALIUION.
IIpakTuueckasi padbora Nel3 «BnusiHue KOHIIEHTpalMK pacTBOPA HA AUCCOLNALIAIO
Pemienne skcriepruMeHTaNbHBIX 3a4a4 10 TeEME « DIEKTPOJIUTHIECKAS TUCCOLUALUSY.
Paszneu 4. [IpakTuKyM 110 M3y4€HHIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB
HEOPraHUYeCKMX COeTUHEeHU.(2 4acoB)

OxcHibl, THAPOKCHUIBI, COJIN.

Knaccudukanus, HoMeHKIaTypa, CBONCTBA, OJIyYCHHE, IPUMEHEHUE.

IIpakTnueckas padora Nel4 « Onpenenenrie PH pacTBOpoB»



Y4eOHO-TEeMATHYECKNH IIJIAH

0 Tema ypoka Kon-Bo | ®opma 3ansaTuss | OCHOBHBIE yU€OHBIE I€UCTBUS
[aTa 4acoB yUaIuxcs
Pa3znen 1 Xumnueckas adoparopus(2 yaca)
[IpaBuna Texnuku | 1 becena, pacckas. | 3HaTh NpaBuia TEXHUKA
1.01| 6e3zonmacHocTy npu WHCTPYKTaX. 0€30I1aCHOCTH IIPU IPOBEICHUH
MIPOBEJICHUN HCCIICA0BaHNM. 3HATh COCTAB
HcCIeI0BaHHiA, MEIUIUHCKON aNTEeYK! U YMETh
Me THIUHCKHS 0Ka3aTh MEPBYIO0 MEJIUIIUHCKYIO
anTeyKH NEPBON noMoIme
MIOMOILY B
KaOMHETe XUMUHU.
NHcTpyKkTax
10 TEXHUKE
0€301acCHOCTH.
XpaHeHue 1 3HAKOMCTBO C 3HaTh KJIaCCU(PHUKALIUIO
8.01| marepuanos u XUMHUYECKON PEaKTUBOB IO TPyIIaM XpaHEHUs
PEaKTHBOB B naboparopueld. | M HMX JEUCTBUE HA OPTraHU3M.
XUMHYECKOU becena [IpaBunbHO 0popMIIATH
nabopaTopuun XUMUYECKUI IKCIIEPUMEHT
pabora pabota MO3HAHUSI OKPYXkAIOIIEro MHpa
Pa3IUYHBIX METO/I0B
(HabnroieHue, U3MEpPEHHe, OIbIT,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE U
Ap.)
CkopocThb 1 KonnektuBHas | 3HaTh  OmpeAeieHue CKOPOCTH
01 | xuMHu4ecKux pabota XUMHYECKOW  peakium ©u €€
peakuun 3aBUCUMOCTD oT YCIIOBUI
nporekanus peakuuu. [loHumate
3HAYEHUE TEPMUHOB
«KaTaIu3aTop»,  «UHTHOUTODPY,
«(pepMeHTBI».
XUMHUYECKHE 1 KomnextuBHas | YMeHue XapaKTepU30BaTh
.02 | mpeBpareHus. pabota OCHOBHBIC TIOJIO)KCHUS aTOMHO
XUMHUYECKHE MOJIEKYJIIPHOTO Y4€HHs, TOHUMATh
peaKkLuu. €ro 3HaueHue




XHUMUYECKHE 1 KosnektuBHast | YMeHME COCTABISTh YPABHEHUS XUM.
.02 | ypaBHeHus. pabota peaKkIui.
Brinonnenue
TPEHUPOBOYHBIX
YIIPAKHEHUH 10
COCTaBJICHUIO
YpaBHEHUM
XUMUYECKUX
peakuuii
Turnbr 1 YMeHue onpenensaTh pearcHThl U
.02 | xumMu4ecKux MPOJYKThI PEAKIMH; PACCTABIIATH
peaxkuun KO3((PUIIMEHTHI B YpABHEHUSAX
[IpakTueckas 1 [IpakTudeckas | peakuui Ha OCHOBE 3aKOHA
.02 | pa6ota Ne8» Turibt pabota COXpPaHEHUS MaCChl BEILIECTB
XUMUYECKUX
pEeaKLHiN
Pa3znen 3. OCHOBBI JJIEKTPOJIUTHYECKON aucconuanuu(7 4acoB)
8 [IpakTueckas 1 [IpakTnueckas | MccnenoBaTe 3IEKTPONPOBOIHOCTD
07.03| paboTa Ne 9 pabora BOJIbI B 3aBUCUMOCTH OT CIloco0a eé
«O4ncTKa BOJBI OT OYMCTKHU
PacTBOPUMBIX
IIPUMECE»
JIP Ne3(ctpl4)
9 Onekrponutuyeckas | 1 Jlekmus 3HaTh ONPEACIICHUS TOHATUM
14.03| nuccommarus — «QIIEKTPOJIUTY, KHEIIEKTPOIIUT,
[JIaBHOE  YCIIOBUE «QIIEKTPOJIUTUYECKAS
POTEKAHUS JIACCOLNAITUS
peakuuin B
pacTBOpax.
10 OnekTpoiautuueckas | 1 «Mo3srosoi 3HaTh ONPEACIICHUS TOHATU
28.03| nucconmanus HITYPM», «KHCJIOTa», «OCHOBAHHEY, «COJIbY C
KUCJIOT IIeJIoYed Hu OOcyXaeHue | TOUKH 3pEHUS TEOPUHU
COJICH. BJIEKTPOJIUTUYECKON TUCCOLUALINH.
YMeTh 00BIACHITH OOIIME CBOMCTBA
KHUCJIOTHBIX U IIEJIOYHBIX PaCTBOPOB
HaJIMYUEM B HUX MOHOB BOJIOPO/IA U
TUAPOKCHU] - HOHOB
COOTBETCTBEHHO, & TAKXKE
COCTaBJIAATh YPABHEHUS
ANEKTPOITUTUYECKON JUCCOLIUALINI
KHUCJIOT, OCHOBAHMU U COJICH.




11 [IpakTnueckas [Ipaktrueckas | [IponmntoctpupoBath
04.04| pa6ora Nel0 pabora AKCIIEPUMEHTOM KJIACCU(DUKAITUIO
«NEKTPOIUTHYECKAS BELIECTB Ha 3JICKTPOJINTHI A
JHCCOLIMALINSY HEAJICKTPOJIUTHI
12 [IpakTruueckas 3aKpenuTh NOHITHUS «CUIBHBIN U
11.04| pa6oraNel 1 «CTIA0BII AIEKTPOIIHT.
«CuibHbIe U cradbie
AIEKTPOTUTHDY
13 [IpakTnueckas Nmers mnpencraBieHue O poiu
18.04| pabotaNel2y» TeMIEepaTypbl
Bnmsnue ANEKTPOIUTUYECKON JUCCOLUALINT
TeMIIepaTyphl Ha
JTUCCOIIMAIIHION
14 Pemenue 4 Pemenne YMeETh OCyHIECTBISATh XUMUYECKHE
25.04| skcriepuMeHTaIbHBIX 3aaa4 OTBITHl HA 3HAHWUE KAaUECTBEHHBIX
3a/1a4 1o TeMe PEaKINiA; COCTABIISATH MOJTHBIC U
«INEKTPOTUTHICCKAS COKpAII¢HHBIC HOHHBIC YPABHCHUS
JTUCCOTTHAITIS HEOOpaTUMBIX PEAKIUM U

Pa3bACHATH UX CYIIHOCTD.
XapakTepu30BaTh YCIOBUS TCUEHHUS
peaKunil, MAYIKUX 10 KOHIA, B
pacTBOpax JEKTPOIUTOB

Pazgen 4. IIpakTukym
Heopranuvyeckux coeauHeHuii(11 yacos)

0 W3YYEHHUIO CBOMCT

B BeIIECTB OCHOBHBIX KJIAaCcCOB

15 Oxkcuapl, 2 Kpyrubrii YMeHue HaszplBaTh  COEIUHEHUS
08.05| ruapoKCHIBI, COJH. crou, JI/p. U3YYEHHBIX KJIACCOB; OIPEAEIIAThH
Knaccnuxarpms, [IPUHAJIEKHOCTh  BELIECTB K
HOMCHRJIATYDA, OIpeICIIEHHOMY KJ1accy
CBOMCTBA, COCIMHCHUM,  XapaKTepHU30BaTh
MOJTy4CHHE, .
XUMHUYCCKHE CBOMCTBA OCHOBHBIX
IPUMEHEHUE. :
KJIACCOB HEOPTaHUYECKUX BEIECT;
COCTaBIISATh bopmybl
HEOPTaHUYICCKUX COCTMHCHHM
H3YYCHHBIX KJIACCOB
16 [TpakTuyeckas 1 [TpakTuyeckas| ChopMupoBath MNPEACTABICHUE O
16.05| pabora Nel4 « pabora PH kak 0 xapakTepucTuke cpen

Onpenenenue PH
PacTBOPOBY
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