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MOACHUTEJIBHAA 3AIINCKA

PebeHOK ¢ pOXIEHUS OKPYXKEH pa3iHYHBIMH BEIIECTBAMHM H JOJDKEH yMeTs ofpaimarbcs ¢
HUMH. 3HAKOMCTBO YYaIl[HXCs ¢ BEIIECTBAMH, U3 KOTOPBIX COCTONT OKPY)KAIOIUi MUp, I03BOJISET
PACKpHITh BaXKHEHIUHE B3aMMOCBS3H YEJIOBEKa U BEIIECTB M cpene ero oOuTaHusi. 3HaKOMCTBO
JEeTed ¢ BelleCTBaMH, XHMHYECKMMHU SIBJICHUSIMH HAuYWHACTCA elie B paHHeM nercTBe. Kawabli
peOEHOK 3HAKOM C HAa3BaHWAMM IIPUMEHSNEMBIX B OBITY BEIECTB, HEKOTOPHIMH MOJEC3HBEIMH
rckoraeM biMH. OIHAKO K Hadayly M3yueHHs XWMHU B 8-M Kiacce IMO3HABaTeIbHBIC HHTEPECHI
IIKOJIFHUKOB B 3HaUMTEBHOH Mepe ocnabeBaroT. [locnenyromee U3ydeHHEe XUMHH Ha YpoKax Uil
MHOTHX YYaluXxcs IpOTeKaeT He OYeHb YCIEHIHO. JTO 00YCIOBIEHO CJOHOCTBIO MarepHaia,
HEpallMOHANBHO CIPOSKTHPOBAHH BIMH MporpaMMmaM# # (OpMalbHO HAIHCAaHHBIMHM yuyeOHMKaMH
mo xumuu. C uensio GOPMHPOBAaHHS OCHOB XHMHYECKOTO MHPOBO33PEHMS IIpeIHa3HAYeHA
NporpamMMa BHEYPOYHOU e TeNbHOCTH

JlaHHAs TPOrpaMMa COCTABI€HA II0 y4eOHBIM IIOCOOMSM ¢ HOAPOOHBEIMH HHCTPYKIHSMH U
HeO0OXOAUMBIM TEOPETHUECKUAM MATEPHATIOM.

[pu peanuzanuu TaHHON HporpaMmsl OyJeT 3azeiicTBoBaHO o0opymoBaHHe NeHTpa «Toyka
pocTay.
Ilean: ymOBIECTBOPHTH IMO3HABATENBHBIE 3alpOCH! JeTell, pa3BUBaTh HCCIIENOBATENBCKUN
DOXOJ K H3YHCHHIO OKPY KAIOIIEro MUPa X YMEHUE IPUMEHSITh CBOM 3HAHHS Ha MPAKTHKE,
pacIIHpUTh 3HAHUS YJaIIUXCsl O IPUMEHEHHH BELECTB B IOBCETHEBHOM KH3HH,
pea3oBaTh OOMIEKYIHTYPHBIH KOMIIOHEHT.
3agaun:
Ipeomemnuvie:

e CdopMupoBaTh HaBBIKH 3JIEMEHTAPHOM UCCIIEN0BATENLCKON pabOThI;

e PacmmpuTh 3HAHUS YJAIUXCS 110 XMMUH, YKOJIOTHH;

e HayuuTth nprMeHSITh KOMMYHVKATHBHBIC U IPE3E€HTAIHOHHEIC HABBIKH;

e Hayuutb oOpMIIITH pe3yIbTaThl CBOCH paboTHL.
Memanpeomemmnuie:

o Pa3Buth yMeHHEe NIPOCKTUPOBAHUS CBOEH AEATENBHOCTH;

e Ilponomxuts GOpMHUPOBAHUE HABBIKOB CaMOCTOSATEIBHOW PabOThI C pa3iHYHBIMHU

HCTOYHHKaMHU HH(DOpMALIUY;

o IlpomomxuTh pa3BUBATh TBOPYECKHE CIIOCOOHOCTH.
Juunocmuvie: .

e [Ipoao/mKATh BOCIMTAHHE HABBIKOB 3KOJIOIHYECKO KYJIBTYPBI, OTBETCTBEHHOIO

OTHOIIEHHS K JIIOJSM U K IPHPOJIE;

e CoBepIICHCTBOBAThH HABBIKY KOJUIEKTUBHOM paboTHI;

e (CnocobcTBOBATH MOHMMAHMIO COBPEMEHHBIX NMPOOIeM 3KOJIOTHH H CO3HAHHIO HX

aKTYaITbHOCTH.

Cpoxu peajnzanny nNporpaMmal.
IMporpamma paccuntana Ha 1 rox , omiee KOJIAYECTBO YacoB - 34,
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IIpuHOHNBL, JI€XKalllHe B OCHOBE pa0oThl O Iporpamme:

IMpuumun 1o6poBonbHOCTH. K 3aHATHSIM JOIYCKAIOTCS BCE XKENAKOMUE, COOTBETCTBYIOHIHE
JAHHOMY BO3pacTy, Ha JOOPOBONBHOM OCHOBE U GECIIATHO.

[Mpuunun B3aumoyBakeHus. Pebsita yBakaroT HHTEPECH! APYT ApYra, HOANCPKABAIOT H
HOMOTAIOT APYT APYTY BO BCEX HAUMHAHUSAX;

Ipuuiun HayurocTH. Beck MaTepualn, HCIONB3yeMBbIit Ha 3aHATUAX, UIMEET HOX coboi
Hay4YHYIO OCHOBY.

IIpHHIMI JOCTYIHOCTH MaTepHalia i COOTBETCTBHA Bo3pacTy. Pebgra MoryT BeIOMpaTh TEMBI
paboT B 3aBHCHMOCTH OT CBOMX BO3MOXXHOCTEH B BO3pacTa.

[MpyHIUD TPaKTHIECKON 3HAYMMOCTH TE€X HIIM MHBIX HABBIKOB M 3HAHUY B ITOBCEIHEBHOMH
KH3HH y4alerocs.

IpuHuun BapuatuBHOCTH. MaTepuan U TeMBI I W3yYEHUS MOXKHO MEHATH B 3aBUCHMOCTH OT
HHTEPECOB H IOTpeGHOCTEH pebaT. Yuammuecs caMH BRIOGHpAIOT 065eM | Ka4ecTBO paboT, 6ymb TO
y4eOHOE HCCeoBaHHe, WIIH TeopeTudecKas HH(opManus, Wik TBOPYECKHE 3a1aHus U T.A.

ITpyHIMI COOTBETCTBUS COACPKAHUS 3ampocaM pebeHka. B paboTe MBI oITMpaeMcs Ha Te
apryMEHTHI, KOTOPBIE 3HAYUMBI TS IIOPOCTKA ceiyac, KOTOPhIE CErOaHS AaIyT eMy Te Ui HHEIE
IperMYIIECTBa /IS COUATBHOM a1anTalliy.

Ipunanun mubdepeHumanuy W HHOUBHAyanusauuu. Pebdra BuiOMparoT 3amaHusd B
COOTBETCTBHH C 3alPOCaMU ¥ HHAUBUAYATHHBIMA CIIOCOOHOCTSIMH.

B COOTBETCTBMH C BO3pacTOM IIPHMEHSIOTCS pa3HooOpasHble QOpMBI AeATENIPHOCTH: becelna,
UIpa, paKTH4eckas paboTa, SKCIEPUMEHT, HaOMOACHHE, SKCIIPECC ~HCCIIENOBAHHE, KOJUIEKTHBHBIE
1 HHIVBHIyaJIbHBEIE MCCIIEI0BAHMS, CaMOCTOATebHAs paboTa, 3alliTa HCCIef0BaTENbCKUX paboT,
MHUHH-KOH(PEpEHIUs, KOHCYIbTaLUsl.

KosnekTiBHBIE (HOPMBI UCIIONB3YIOTCS NPH H3Y4YCHHH TEOPETHIECKHX CBeACHUH, 0HOpMIICHUA
BBICTABOK, IIPOBEACHHMH OJIKCKypcuil. ['pynmoBbie (GOpMBI HPHUMEHSAIOTCS IPpH IPOBEACHUH
MPaKTHYECKUX Pa0OT, BBITOJHEHUH TBOPUYECKUX, HCCIIEIOBATENLCKUX 3aIaHHHA.

Wunusuayansubie GopMbl paboTHl NPUMEHSIOTCS HpHU paboTe ¢ OTHCNBHBIMH pebsATaMmH,
00iaiaroMMK HI3KIM HJIH BBICOKUM YPOBHEM Pa3BUTHI.

Htorom mpoBeneHrs 1a00PaTOPHEIX WM IPAKTHYECKUX pabOT SBIAIOTCSA OTYETHI C BBIBOAAMH,
pucyHkamu. Ha 3aHATHSX Kypca ydyailHecs ydaTcs I'OBODHTb, OTCTaMBATh CBOKO TOYKY 3PEHHS,
3alUIIaTh TBOpUecKue paboTsl, 0TBEYaTh HA BOIIPOCHL

MeToabl U IpHEMBI.

IIporpamMMa mpenycMaTpyuBaeT NpUMEHEHHE Pa3IMYHBIX METOJOB M IPHEMOB, YTO ITO3BOJACT
caenath ooyuenue 3¢ PEeKTUBHBIM U HHTEPECHBIM

®  CEHCOPHOIO BOCTIpUSTHS (JIEKIHH, TpocMOTp Buaeodmismos, CJN);
npaktuyeckue (JlabopaTopHble paboThl, 3KCIIEPHMEHTHI);
KOMMYHHKATHBHBIE (IUCKYCCHH, Oecelpl, pOJeBhie UTPhL);
KOMOUHHPOBaHHEIE (CAMOCTOATENBHAS pad0Ta yJaIUXCsl, 5KCKYPCHH, HHCIICHHPOBKH),
poGIeMHBIH (CO3JaHNe Ha yPOKe NIPOOIEMHOM CUTYall ).
IMporuo3upyeMsle pe3yabTaThl OCBOSHHS BOCIIHTaAHHMKAMH 00pa30BaTeILHOM IPOrPaMMBI
B O0yUCHHH:

¢ 3HaHWeE [IPaBUJ TEXHUKH O€30IaCHOCTH IIPH paboTe ¢ BELIECTBAMH B XUMHYECKOM

KaOwHeTe;

® YMEHHE CTABUTh XUMHUYECKUE IKCIIEPUMEHTBL,

® yMeHHe BBIIOJIHATH HCCIIeIOBaTeNbCKUE PabOTH H 3aIMINaTh HX;

e  CIOXXHBIIKECH IIPEACTaBeHus o OyayuieM npodecCHOHaNBHOM BEIGOPE.B BOCITUTAHHH!

[IporHo3upyeMbie pe3yIbTaThl OCBOSHHUS BOCHHTAHHUKaMH 00pa3oBaTe/IbHON IPOrpaMMBbI



B BOCIIMTaHUH:
® BOCIMTaHHE TPYXOJIOOHS, yMEHUs paboTaTh B KOJUIEKTHBE M CaMOCTOSTEIHHO;
® BOCIIMTaHHE BOJIM, XapaKTepa;
e BOCIHTAaHHE OEPEKHOr0 OTHOLICHUS K OKPYKAIOIIEeH cpese.
[enaroru4eckue TEXHOJOIHH, HCIIONB3YEMEIE B O0yUeHUH:

¢ JIHYHOCTHO-OPHEHTHPOBAHHBIE TEXHOJIOTHH IO3BOJISIOT HAUTH HHAUBHIYAIBLHBIH MOIXOX K
KaXJ0My peGeHKY, CO3aTh VIl Hero HeoOXoQuMble YCIIOBUA KoMpopra H ycrnexa B OOydYeHHH.
OHH npeIycMaTpUBaIOT BHIOOP TEMBI, 00BeM MaTepHaia CydeToOM CHJI, CIOCOOHOCTEH 1 MHTEPECOB
pebeHKa, CO3Jar0T CUTYAIUIO COTPYAHUIECTBA IS OOIEHUS ¢ APYTUMH WICHAMH KOJUIEKTHBA.

e lrpoBbple TEXHOJOTHH HMOMOIAlOT peOeHKY B GopMe UIpBl YCBOMTH HEOOXOAMMBIE 3HAHHUA H
npuobpecT HyXHbIe HaBBIKA. OHH ITOBBIMIAIOT AKTHBHOCTH H HHTEPEC AETEH K BHIOIHACMOMH
pabore.

e TexHONOrHs TBOPYECKOH JIEATELHOCTH HCIONB3YETCs IS IIOBBIIICHHS TBOPIECKOM
aKTUBHOCTH JETEH.

o TexHOOTHS HCCIICAOBATENBCKOH NeATEIbHOCTH TTO3BOJISET Pa3BUBATh Y JICTEH
HabIIO1aTENBHOCTE, JIOTHKY, OOJIBIIYIO CAMOCTOSATENb HOCTH B BRIOOpE NEJIeH U MOCTAaHOBKE 3a/a4,
IIPOBENEHHUH ONBITOB H HaOMIONeHM, aHam3e 1 00paboTKe MOMyIeHHBIXPE3yIbTaToB. B
pe3yJIbTaTe MPOUCXOAUT AKTUBHOE OBJIaJiCHUE 3HAHUSIMHU, YMEHUSIMH U HAaBBIKaMH.

e TexHoIOrus METOIOB NMpoeKTa. B OCHOBE 3TOro MeTona JICXKHUT pPa3sBHTHE INO3HABATENBHBIX
HHTEPECOB YYAlUXCH, YMEHUE CaM OCTOSTENbHO KOHCTPYHPOBATh CBOH 3HAHUS, OPHEHTHPOBATECS B
WH()OPMAIMOHHOM IIPOCTPAHCTBE, Pa3BUTHE KPHTHUYECKOTOMBINLIEHHU, popMHUpOBaHUE
KOMMYHHKATHBHBIX M PE3eHTAIIHOHHBIX HABBIKOB.

Cpencraa:
e nporpaMMHOE OOecIieueHuE;
o UHTepHeT TEXHOJIOTUY;
e obopynoBanue neHTpa « Touku poctar.
Mertoabi KOHTPOJIA: KOHCYJIbTAIUs, JOKJIAJ, 3alliTa HCCIe0BATENbCKIX paboT, BBICTYILICHHE,
BBICTAaBKa, IPE3CHTALVS], MUHH-KOH(QEPEHINS, HayYHO-UCCIIEN0BATENbCKAs KOH(DEPEHIHA.

O:xupaembie pe3yJibTaThl.
JIn4yHoCTHBIE:
*  0CO3HABATh ceOsl EHHON YaCThIO 0OIBLIOT0 Pa3HOOOPa3HOrQ Mupa (IPHPOEI H O0IIECTBA);
*  MCIBITHIBATH YYBCTBO F'OPIOCTH 32 KPAacOTY POAHOM IIPHPOBL, CBOIO MalTyt0 PoxuHy,CTpaHy;
*  ¢opMyIHpOBaTh caMOMY NPOCTHIE IIpaBUia IIOBENEHHS B IIPHPOJC;
*  OCO3HaBaTh ceOs rpaxaanuHoM Poccuu;
e OOBIACHATH, YTO CBA3BIBACT TeOs C UCTOpHUEH, KYTIBTYpOH, CyAb0OOH TBOETO Hapoja U Beer
Poccuu;
*  HCKaTh CBOIO MO3HUITHIO B MHOr000pa3uu 0OIIECTBEHHBIX 1 MEPOBO33PEHYECKUX TTO3HIUH,
ACTETHUYECKUX U KYJIBTYPHBIX NPEAIOYTCHHIH;
*  yBa)xaTb MHOE MHEHHE;
*  BEIpa0ATHIBATH B IPOTHBOPEUHBEIX KOHQIIMKTHBIX CUTYalUAX MIPaBHIIa IIOBECHHS.
MeTtanpeameTHbIe:
B obracmu kommynuxamusnvix YYJ[:
*  OpraHU30BHIBATH B3aHMOJCHCTBHE B IpymIe (paclpenesiTh PoiH, JOTrOBapHUBAThECA JIPYT C
JIPYTOM ¥ T.1.);
*  TIpeaBHACTH (IIPOrHO3MPOBATH) NOCIEACTBUS KOJUIEKTHBHBIX PEIIECHUH;
s OQOpMISITH CBOM MBICITH B YCTHOH M IHCHMEHHOM pedd C YYETOM CBOMX y4eOHBIX H
’KA3HEHHBIX PEYEBLIX CUTYAIMii, B TOM 4Hcie ¢ npuMenenueM cpencts UKT;



e  npH HeoOXOAMMOCTH OTCTAWBATH CBOIO TOYKY 3PEHHS, apryMEHTHPYs €e. YUHUTHCS
NOATBEPXIATh apryMeHTHI pakTaMH;

e  CJyIIaTh APYTHX, MBITATHCS NPHUHAMATH APYTYIO TOYKY 3PEHHS, OBITH TOTOBBIM H3MEHHUTh
CBOIO TOYKY 3pEHHSL.

B obracmu pezynamuenvix YV/I:

*  OIpeeNsTh Lelib Y4eOHOH NesTeNbHOCTH ¢ TIOMOIIBIO YUHTENIS M CAMOCTONTEBHO, UCKATh
CPENICTBA €€ OCYIIECTBIICHHS;

*  y4HThCs OOHaApyXHBaTh U GOPMYITHPOBaTh yueOHYI0 IpobieMy, BEIOHpATh TEMY IIPOEKTa;
*  COCTaBIIATH IUIAH BBIIOJHEHUS 33a4, PEIICHHS IPOGIIEM TBOPUYECKOTO U IIOMCKOBOTO
XapaKTepa, BHITOTHEHHUS IPOEKTa COBMECTHO C YYHTEIIEM;

* paboTas Mo IUTaHy, CBEPSTH CBOM AEHCTBHSA C IEIBIO H, IPU HEOOXOIUMOCTH, HCIPABIATH
OIIHOKH;

*  paboTas Mo COCTaBIEHHOMY IUIaHY, UCIIOJb30BATh, HAPSY C OCHOBHBIMH, U
JIOTIOJTHUTEIBHBIC CpeICTBA (CIIPaBOYHAs JINTEPATYpa, CIOXKHBIE prbopkl, cpeactea UKT);

*  @pennonaratk, Kakas HHQOpMAaLHs HYXHa,

*  orOuparh HEOOXOIUMBIE CIIOBAPH, SHITHKJIONEINH, CIIPABOYHUKH, 3EKTPOHHEIE TUCKH;

*  COINOCTABJIATH H OTOHPATh HHGPOPMALHKIO, MOIYYCHHYIO U3 Pa3IMUHBIX HCTOUHHKOB
(cioBapH, SHIMKIIONEIAH, CIPaBOYHUKH, dJICKTPOHHEIE TUCKH, ceTh MIHTepHeT);

*  BBHIOUpPATH OCHOBAHMS /Ui CPABHEHHUS, KiacCU(HKAIMN OOBEKTOB;

*  YCTaHABJIMBATh AHAJIOTHMH U IPUYMHHO-CJICICTBEHHBIE CBSI3H,

*  BBICTPAMBATh JIOTHYECKYIO [ENb PACCYKICHHH;

*  MpeiacTaBATh WHPOpPMAIHIO B BuAe TaONHI, CX€M, OIIOPHOrO KOHCIEKTa, B TOM YHCIE C
npumeHerueM cpeacts MKT.

*  OpraHW30BBHIBAThH B3aMMOACHCTBHE B rpyIIe (pacHpeneNsaTs POy, JOTOBapUBaTECH APYT C
JIpYyroM M T.11.);

*  mpenBuIeTH (IPOrHO3UPOBATH) IIOCIEICTBYS KOMJIEKTUBHBIX pEIICHUI;

*  0hOpMIIATH CBOM MBICIIH B YCTHOH M IMCEMEHHOH PEYH C YUE€TOM CBOMX y4eOHBIX H
YKU3HEHHBIX PEYEBHIX CHTYAIIHii, B TOM duclie ¢ mpuMenenueM cpencts MKT;

*  Ipd HeOOXOOMMOCTH OTCTaHBaTh CBOIO TOYKY 3PECHHUsS, apryMEHTHpPYS €€. YUUTHCS
HOATBEPXIATh apryMeHTHI (haKTaMH;

*  ClIylIarh APYTHX, MBITATHCS MPUHUMATE APYTYIO TOUKY 3pPCHHS, OBITh TOTOBBIM H3MEHHUTH
CBOIO TOUKY 3pEHHUS;

*  BXO/€ IPECTABICHH IIPOEKTa YIHTHCS 1aBaTh OLECHKY €r0 pe3yJIbTaToB;

*  IOHMMATbh IPUYMHBI CBOETO HEYCIIeXa U HaXOJUTh CIIOCOOBI BBIX0/A U3 9TOX CUTYall1H.
IlpeameTHsble

*  mpennoarath, Kakas HHQOpMaLHus HyXKHa;

*  oTOMpath HeOOXOAMMBIE CIIOBAPH, SHIMKIIONEIHH, CIIPABOYHUKH, JIEKTPOHHBIE AUCKH;

*  CONOCTaBJIATH M OTOHMPATh HH(POPMANHUIO, OTYYEHHYIO U3 Pa3IM4YHBIX HCTOYHHKOB
(coBapH, SHIUKIIONEINH, CIIPABOYHHUKH, JIEKTPOHHEIE IUCKH, CETh MIHTepHET);

s BBEIOMpATh OCHOBAHHS AJIS CPAaBHEHHS, KJIACCHOHKAIHH OOBEKTOB;

*  YCTaHaBIIWBATh aHAJIOTHH U IPUYHUHHO-CIICACTBEHHBIE CBSI3Y;

*  BBICTPaWBaTE JIOTHYECKYIO LIEIb PACCYXKIACHUH;

*  [PEACTaBJIATh HH(POPMAIHIO B Buae TabJHI, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumenenueM cpeacts UKT.
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No LR W

KpuTepnn onenku 3HaHUH, yMeHHI H HABBIKOB.

Huskuit ypoBeHb: yIOBIETBOPUTENHHOE BIAACHUE TEOPETUUECKOi HHopManued nmo TeMaM
Kypca, YMEHHe MOJIb30BaThCA JIUTEPATY POM IIPH MOJTOTOBKE COOOIEHMH, y9acTHEe B OPraHu3allui
BBICTABOK, 3JIEMEHTAPHBIC MPEICTABICHUS 00 UCCIEN0BATENBECKON AEATEIHLHOCTH, IAaCCUBHOE
y4acTHe B CEMUHApax.

Cpenuuil ypoBeHb: JOCTATOYHO XOpollee BilafieHue TeopeTHyecKod nHpopManueif 1o Kypcy,
YMEHHE CHCTEMAaTH3UPOBATh U TOAOHpaTh HEOOXOAUMYIO JIUTEPATYPY, IPOBOAUTE UCCICTOBAHHS
U OIIPOCHI, HMEThH IIPEACTaBIeHUE O yuyeOHO—HCCIIe0BAaTENbCKOM NeTeIFHOCTH, yYacTHE B
KOHKypcaX, BbICTaBKaX, OpraHU3aIluil H IIPOBEICHUN MEPOIIPUATHH.

BrICOKHH ypoBEHB: CBOOOIHOE BIaICHUE TEOPETHYECKOM HHPOPMalHEH 110 KypCy, YMCHHE
AHAM3UPOBATH JIUTEPATYPHBIE UCTOUHUKHU H JaHHBIE HCCIENOBAHUN H OIIPOCOB, BELIB/ISATh
IPUYHHBL, IIOAOKPATH METO/IbI MCCIIEIOBAaHHs], IPOBOAUTE yIEOHO—HUCCIENOBATEIBCKYIO |
JEATEIFHOCTD, aKTHBHO IIPHHUMATD YJaCTHE B MEPOIIPUATHAX, KOHKYpCaX, IPUMEHATh
HOJIYYEeHHYIO HHQOPMAITUIO Ha IIPaKTUKE.

Onenka 3¢ ¢dekTuBHOCTU pabOTHI:

Bxonsmmuii KOHTPOJIb — ONIpE/ieNICHIe YPOBHS 3HAaHHH, YMEHUI, HABBIKOB B BiE Oecel,
IpPaKTUYECKUX paboT, BAKTOPHH, UIP.

[IpoMeXyTOYHbIM KOHTPOJIb: KOJUIEKTHBHBIH aHaJA3 KaX10H BHIIOTHEHHOH paboTe! 1
caMoaHaJIK3; MpOBepKa 3HaHUH, YMEHHH, HaBBIKOB B X07€ Oecennl.

VITOroBbIit KOHTPOJIL: MIPE3EHTANN TBOPUYECKUX U HCCIIEI0BATENECKUX paboT, yuacTue B
BBHICTABKAX M MEPOIMPHSITHIX, YIaCTHE B KOHKYpCax HCCIEHOBATENbCKMX paboT B MIKOIBLHOM
HAYYIHOM OOMIECTBE, YKOJIOTHYECKOM O0OIIECTRE.

@DOpMBI TOABEIEHHUSI UTOTOB peATH3alHH [IPOTPaMMBL
ViTorosbie BEICTaBKH TBOPYECKUX paboT;

[Toprdonuo n npe3eHTalMH HCCIEN0BATENbCKON AEATEILHOCTH,
VYyacTue B KOHKypcax HCCIe0BaTENbCKUX paboT;
[1pesenTarus HTOroB pabOTHI Ha 3aceJaHHUH IIKOJIFHOI0 HAy9HOTrO O0INECTBa.



TemaTuueckoe
aesitenbHocTH no xumun «Touka pocra»

HJIAaHMpoOBaHHE

BHEYPOYHOMH

Ne Tema Coaep:xaunne Henesast Koa-8o0 Ilnanupyemble pe3yabTaThi Henonssosanue
n/n YCTAHOBKA YpPOKa 4acoB o0opyoBaHus
Meronsl no3Hanus | [Ipakrideckas pabora Ne 1 | 3xakoMcTBO ¢ 1 VY MeHue nons308aThes Harpe- | Jatduk TeMmepa-
1 |8 xumud. | «M3ydeHHe CTPOEHHA Mia- | OCHOBHBIMHMETOMAMHU BaTeJIHBIMH NpHOOpaMH Typsl (TepMomnap-
Oxcnepu- MEHH» HayKH HBI#), CIUPTOBKA
MEHTAILHBIE OCHO-
BBI XUMHH
Meroas mozHanus | JlabopatopHsiid onsT Ne 1 3HAaKOMCTBO ¢ 1 OnpenensaTs BO3MOXXHOCTD JlaTaux Temmepa-
2 |8 xumud. | «Jlo kaKo# TeMIepaTypsl | OCHOBHBIMHMETOJaMHU NPOBENEHHS PeakUuil ¥ mpo- | Typsl (Tepmornap-
Oxkcnepu- MOXXHO HAarpeTh BEIIECTBO» | HAyKH 1eccoB, TpeOyIOMMX Harpe- | HBIH), CIMPTOBKA
MEHTaJbHEIE OCHO- BaHHUSA
BBI XUMUH
3 | Merons! no3nanus | Jlaboparopssi onslT Ne 2 | JlaTe mpecTaBieHHE O 1 VYmenune Br1OupaTh npubops! | Jarduk Temmnepa-
B xumud. | «M3MepeHne TeMIepaTypsl | TOYHOCTH H3MEPEHHH (- IS TIPOBEJICHUS. M3MEPEHUH, | TYpHI ITATHHO-
Oxcnepu- KHIICHUS BOJKI C POBBIX JaTYMKOB H aHAJO- TpeOYIOINX TOYHOCTH TIOKA- | BHIH, TEPMOMETD,
MEHTaJIbHEE OCHO- | NMOMOLIBIONATYHKA rOBBIX IPUOOPOB 3aHUM’ INEKTpHUecKas
BbI XUMUH TEeMIIepaTyphl U y IUTATKA
TEPMOMETpay
4 | Merons! nno3Hanus | JlaboparopHeri onsit Ne 3 | CdopMupoBaTs npencras- 1 3HaTh npoIeccsl, mpoTekao- | Jlaruuk Temnepa-
B xumun. | «OmpenencHue TeMnepary- | JeHHE O TEMIEPAType IjiaB- IUE NPH IUIABJIEHAH BEMIECTB | Typsl (TepMonap-
Oxcnepu- PHI IIaBIICHHUS ¥ KPUCTal- | JIeHHS, OOpaTUMOCTH MJjaB- H VX KpHCTAJLTH3aIMH HBIH)
MEHTaJbHBIE OCHO- | JIM3AIIMH 0JIOBa» JICHHS H KPUCTAJUIH3AIUH
BbI XUMHH
5 | Nepsonauansusie | JlaGopatopusid omsiT Ne 4 | JKcnepuMEHTAIBHOE OTpe- 1 VMeTs OTIHYaTh BOAONPOBOA- | JlaTdamk anexTpo-

XUMHYECKHE [TOHS-
4. YucTele Bele-
CTBa ¥ CMECH

«BopmonpoBoaHas U auc-
THJUTAPOBaHHAs BOJA»

JIeTICHHE TUCTHILIMPOBaH-
HOM ¥ BOJIONIPOBOAHOM BO-
Il

HYIO BOAY OT HUCTHIUIMPOBaH-
HO#H, 3HAaTh, IOYEMy IS Mpo-
BEJICHUSA SKCIIEPUMEHTOB HC-
HOJB3YIOT JUCTHILTHPOBAH-

HYIO BORY

IpOBOJHOCTH,
1u¢poBoH MH-
KPOCKOII




[lepBOHaYasBHBIE
XHMHYECKUE MOHS-
tust. uzndeckue 1
XHMHAYECKHE SBIIE-
HUS

JleMOHCTpallMOHHBIN
SKC-TiepraMeHT Ne [
«Brinene-nue 1
THOTJIOMEHHE TeN- Jla —
MIPU3HAK XUMUYE- CKOH
peaKIum»

N3yueHne XuMUIeCKux
AB-TICHUH

VYMeTh oTiIYaTh QUINIECKHUE
IPOLIECCHI OT XUMUYECKHX
pe-axumit

Jlatuuk Temnepa-
TypBI IUIATHHOBBIH




1

Ne Tema Copepxanue Henesas Koa-so Ilnanapyemble pe3ybTaThl HenoassosanHe
n/n YCTaHOBKA ypOKa 4acoB o0opynoBanus
7 | Ilepsonawanbssie | JIeMOHCTpalMOHHBIM 3kc- | M3ydeHue sBIIeHUR PU 1 3HaTh, 4TO NPU NPOTEKAHUU [pubop ans omnel-
XUMUYECKHE nepuMeHT Ne 2 «Paznoxe- | pa3noKeHHHU CIOXKHBIX Be- peakiui MONEKYJbl BEIIECTB | TOB C dJEKTpHYe-
TIOHA-THA. HYE BOABI BNEKTPHIECKUM IIECTB pa3pyLIaroTCs, a aTOMBI CO- | CKHMM TOKOM
Ipocteie u TOKOM» XpaHAIOTCS (U1 BELIECTB €
CJIOXHBIE BELie- MOJIEKYJIIPHBIM CTPOECHUEM)
CTBa
8 | IlepBoHauansHEle | J{eMOHCTpAIMOHHBIN OKC- | OKCHEPUMEHTANIBHOE J10- 1 3Hate GopMyNHpOBKY 3akoHa | Becsl
XUMHYECKUE nepuMeHT Ne 3 «3akoH co- | Ka3aTelnbCTBO ACHCTBHA 3a- H yMETh IPUMEHSATD €T0 Ha 3NEeKTPOH-HbIE
TIOHSA-THS. 3aKOH XpaHEeHHs MacChl Be- KOHA TNPaKTHKE TPH PELICHHU pac-
COXpa-HEeHHs IECTB» 4€THBIX 33/1a4
MacChl Be- ILECTB
9 | Knaccsr JleMOHCTpalMOHHEIH DKCTIepUMEHTAIBHO OIIpe- 1 3HaTh 00BEMHYIO AOIIO CO- Ipubop ns

HEOpraHu-4eCKux | 3KC- mnepuMeHT Ne 4 | [eluTh copepKaHHe KHC- CTaBHEIX YacTei BO3Iyxa onpeaeneHus co-
coeyuHe- HUM. «Ompene- NeHwe coctaBa | IOpOJa B BO3AyXe CTaBa BO3yXa
CocraB Bo3- Iyxa | BO3LyXa»

10 | Knacce IIpaxtnyeckas pabota Ne 2 | CuHTe3 CONM U3 KUCIOTHI 1 VMeTh HpOBOUTH NPOCTEdi- Hudposoit
Heopranu-yeckux | «Ilomylienue MmeaHoro HOKCHIa MeTaJLIa IIHe CHHTE3H! HEOpTraHH4e- MH-KPOCKOII
COCIHHE- HUH. Ky-I1opocay CKHX BEIIECTB C HCTIONB30Ba-

CoiicTBa KUCIIOT ) HHUEM HHCTPYKIHU

11 | PacTBOpHI JIaboparopusiit oneir Ne 5 | MccnenoBars 3aBUCUMOCTD 1 Wmets mpezcrasnenue o pa3- | Jlarumk remmepa-
«M3ydeHune 3aBUCHMOCTH | paCTBOPHMOCTH OT TEMIIE- HOI{ 3aBUCHMOCTH PacTBOPH- | TyphI IUIATHHOBBIHA
PacTBOPEMOCTH BELIECTBA | paTypHl MOCTH BEINECTB OT TeMIIepa-
OT TEMIIEPATyPEI» TYPHI

12 | PactBopHI JlaGopatopssiif onbiT Ne 6 | ITokasaTk 3aBHCHMOCTD 1 Ymers ucnons3osats mudpo- | Hudporoii
«Habmonenue 3a pocTOM | pacCTBOPHMOCTH OT TeMIIE- BOM MHKPOCKOII JUIS M3y4e- | MH-KPOCKOII
KPHCTAJUIOB» parypsl Hus1 GOpMBI KpHCTAILIOB

13 | PactBOpHI JlaGopatopHsiit ombit Ne 7 | ChopMUpOBaTh NOHSATHS 1 Wmerts upencrasnenne o pa3- | JaT4uk temmepa-
«IIepecriuenHsi pac- «pa3baBaeHHBIH pacTBOpY, JHYHOM HACHIIEHHOCTH pac- | Typhl INAaTHHOBBIH
TBODP» «HACHIIECHHBIN pacTBOp», TBOpA PacTBOPACMBIM BeLlle-

((HﬁpCCBIH.IﬁHHBIﬁ pacTBOP»

CTBOM

BUWUX




2
Ne ejeBasi Koa-Bo b30BaHHE
Tema Conepsxanne - ILtanupyemble pe3yabTaThl Henoa
n/n YCTAHOBKA ypOKa 4acoB 060pyJ0BaHHS
14 | PacTBOpBI IIpaktuueckas pabora Ne 3 | CdopMHupoBaTh MpeACTaB- 1 YMeTs onpenensTh KOHIEeH- JlaTuuk ontuye-
«OmnpenencHue KOHIEH- JIeHHe O KOHIIEHTpALlMH Be- TpalMIO PacTBOpa, HCMONB3ys | CKOM IUIOTHOCTH
TPAIMH BELIECTB KOJOpH- IECTBA U KOJNHYECTBEHHOM HHCTPYKIIUIO
METPHYECKAM METOJIOM» aHau3e
15 | Kpucramnoruapa | Jlaboparopnsiii oneir Ne 8 | Copmuposats monsTue 1 3HaTh cOCOOHOCTH KpucTai- | Jaryuk Temmnepa-
-THI «Onpenenenne Temnepary- | «Kpucrammorunpar». JIOTHAPATOB pa3pyiuaTbes TYpHI IIATHHOBBIR
PHI pa3NIOKeHUS KPUCTA- TP HarpeBaHUU
JIOTHJIpaTa
16 | Knaccet IIpakruueckas pabora Ne 4 | ChopmupoBaTh npecTaB- 1 Ymets onpenenats pH pac- Haruuk pH
neopranu-yeckux | «Omnpepenenue pH pactso- | nerue o pH cpens! kak xa- TBOPOB
coeuHe- HUH. POB KHCJIOT U LIenovei» PAKTEPUCTHKH KHUCIOTHO-
OcHOBaHUA CTH pacTBOpa
17 | Knaccet Jlabopatopusiii onpiT Ne 9 | CopMupoBaTh IpecTaB- | [TpumenaTs ymerus o onpe- | Jaruukx pH
neoprauu-yeckux | «Onpezenenue pH pas- neHue o mxaie pH menenuto pH B mpakTHYecKo#
coeJiuHe- HHM. JUYHBIX CPEI» JeSITeNbHOCTH
OcHOBaHUs
18 | Knaccel Jlabopatopusiit onsIT Ne 10 | DxcneprMeHTaIBHO H0Ka- 1 IloHuMaTe CymHOCTH Harauk pH, mo-
HeopraHu-yeckux | «Peakiud HelTpanmusa- , | 3aTh XMMHYECKHE CBOHMCTBA TIpoLiec-ca HelTpanu3aus 1 | 3aTop 00bEMa
COCIIUHE- HH. [UW», JEMOHCTPALIHOHHEIH | OCHOBaHHMH IpHMe- HATh IIPOLECe KHIKOCTH, OF0-
XuMuueckue skcmepuMenT Ne 5 «Temo- He#Tpanu3a- LM Ha peTKa, JaT4MK
CBOMCTBa OCHOBa- | BOH 3¢deKT peakuuu NpaKTHKE TeMIepaTyphl
HU# THAPOKCHAA HATPHA C yITe- IIATHHOBBIH,
KHCJIBIM ra3oM» JaTYUK JJaBiie-
HHS, MAaTHATHAA
MeInajka
19 | Xumugeckas cBa3b | JleMOHCTpallMOHHBIN [Moxasath 3aBHCHUMOCTB 1 YMers onpenensats THN Kpu- | JlaTuuk Temmepa-

onsIT Ne 6 « Temneparypa
TIJIABJICHHSA BEHIECTB C pas-
HBIMH THIIAMH KPUCTAJLIH-
YeCKUX PEeIIETOKY

¢pu3HIECKUX CBOMCTB Be-
IECTB OT THIA XUMUYECKOH
CBSI3H

CTAUIMYECKHX PEIIETOK 110
TEMIIEpAType MIaBICHHUS

TYpbI IIATHHO-
BBIH, aTYHK TEM-
IIepaTyphl TEPMO-
napHBIH

BEUWUX
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4.
Ne eneBas Koa-Bo HcnoabizoBanue
Tema Coaepxanue - Ilnanupyembie pe3yabTaThl 0
n/n YCTaHOBKA YPOKa 4aC0B obopyaoBanus
20 | Teopwus anextpo- JleMOHCTpaiOHHbIH [Toka3atb, 4TO pacTBOpE- 1 3HaTh, YTO paCTBOPEHHE — JlaTuuk Temnepa-
nmatHdeckoit qucco- | ombit Ne 1 «Tennosoit ad- HHE BEILECTB UMEET PSIA (PU3UKO-XUMHYECKUH ITPO- TypHI [TATHHOBBIH
NZEa1 00501 dexT pacTBOpeHus Be- HPU3HAKOB XUMHYECKOH nece
IIIECTB B BOJEY - peaxknuu
21 | Teopus anexTpo- [Ipaxtuueckas pabora Ne 1 | Beenenue MOHATHH «3Jek- 1 YMeTh 3KCIIepUMEHTAIBHO JlaT4uk 3nMeKTpo-
NMTHYECKOH JUCCO- | «DIEKTPONHTHL U HEdNEK- | TPONUT» M «HEINEKTPO- ONpPeIENATh 3NEKTPONUTH H IIPOBOJAHOCTH
3281 15051 TPOJIUTHD» JTHTY» HEDJIEKTPOIUTHI
22 | Teopus s7nexTpo- JIabopatopugrit onsiT Ne 1 CdopmupoBats IpeacTaB- 1 3HaTh, KaKoe BIUSHHE OKa- JaTuuk 31eKTpo-
JIATHYECKOM qucco- | «BimsiHue pacTBOpHTENA JNIEHUE O BIUSHUH PacTBO- 3bIBACT BOJA HA JUCCOLMA- | IPOBOAHOCTH
07110208 Ha JUCCOLMALIMION puTens Ha AUCCOIHAIIHIO IIMIO BEIECTBA
3NIEKTPOJIUTA
23 | Teopus anexrpo- Jlabopatopuetit onbIT Ne 2 | DKCIIEpEMEHTAIBHO BBECTH 1 YMeTs ompenensath cuibHbe | JarTduk 3neKTpo-
NUTHYECKOH aucco- | «CUIbHBIE i cnalble 2J1eK- | MOHATHE «CabBIi ANeK- | cabkle 3EKTPOIMTEL € I0- | IPOBOJHOCTH
imanuy. CHIBHEE | TPOJIHTHY TPOJIAT MOIIBIO JIaTYHKA 3NEKTPOIpO-
U cnabele 31eKTpo- BOJHOCTH
JIUTHI
24 | Teopus anextpo- JlaGopatopuerit oneir Ne 3 | ChopMupoBath mpeacTaB- 1 3HaTh 3aBHCHMOCTDH 3JIEKTpo- | JlaT4uK 3JIeKTpo-
JIATHYECKOM JUCCO- | «3aBUCHMOCTB JJIEKTPO- JNIeHHE O 3aBUCUMOCTH HPOBOJHOCTH PAaCTBOPOB OT | IIPOBOJHOCTH
HHAIHMH IPOBOAHOCTH PaCTBOPOB | 3JIEKTPONIPOBOAHOCTH pac- KOHIIEHTpaIlii HOHOB
CHJIBHBIX 3NEKTPOJIUTOB TBOPOB OT KOHIIEHTPaLlHH
OT KOHIIGHTpallid MOHOB» | HOHOB
25 | Teopus snexTpo- [IpakTiaeckas pabota Ne 2 | 3akpenuTs npeacTaBieHne 1 YMeTh 5KCIIEPUMEHTAIBHO Jatuuk anexTpo-

JIUTHYECKOH THCCO-
HanHA

«Onpez[enenne KOHIICH-
TpaHH COJIH 110 3JICKTPO-
NpOBOJHOCTH paCcTBOpa»

0 3aBHCHMOCTH 3JIEKTPO-
HPOBOJHOCTH PacTBOPOB
OT KOHIIEHTPAIlH{ HOHOB

OIIpEACIATH KOHUCHTPALIHIO
COJIH B paCTBOpPE C HIOMOIIBIO
JaT4rKa 3JICKTPOIIPOBOABO~
CTH

IIpOBOAHOCTH

BEUWUX




5. Ipooonoicerue

6.
Ne Tema Conep:xkanue Henean Kour-s0 [Inarupyembie pe3yabTaThi Hcnoa3oBane
n/n YCTAaHOBKA YPOKa Y4COB 00opyoBaHHS
26 | Teopus anekTpo- Jla6oparopusiit onbir Ne 4 | Mecregosath 1 [IpuMeHATh 3HanHud o peak- | JlaTuuk anexTpo-
NHTHRYECKOM qucco- | «B3aumonencraue 0COOSHHOCTHUIPOTEKAHU UM HEHTpaNM3aluyi B UHEIX | IPOBOJHOCTH,
[{MALMH. THAPOK- cuja Oapusa ¢ | peakiWd Hed- TpaTu3auuu YCIIOBHAX nosarop 06pEMa
Peakuuu CEpPHOM KHC-JIOTOM» XKHIKOCTH, O10-
HOHHOr0OOMEHa peTka
27 | Teopus snexrpo- Jlabopartopubiii onbiT Ne 5 | DkcnepiMMeHTaIBHO MOKa- 1 3HaTth, YTO BCE pacTBOpUMbIE | JlaT4MK 31EKTpo-
natHueckoit gucco- | «OOpazoBaHue coleif aM- | 3aTh 00pa30BaHKUE HOHOB B BOJIE CONH SBJAIOTCS CHJIb~ | MIPOBOHHOCTH
IHAIHH MOHHSI» HpH PeaKIHy aMMHUAaKa ¢ HBIMH SJIEKTPOTUTAMU
KHCJIOTaMH
28 | XuMuueckvie Jlaboparopueiit onbit Ne 6 | MsyueHune OKMCIUTENB- 1 VMeTh npezcTaBIeHHE O Te- Jlatyux Temmnepa-
peax-1Hu. «/3yyenne peaklud B3aH- | HO-BOCCTAHOBHUTEIBLHBIX wiosoM 3¢ dekTe okucu- TYpPH! [aTHHOBBIH
OxuciuTens- HO- MOJICHCTBHS CYIb(HTa Ha- | MPOLECCOB, MPOTEKAIOIIHX TEJIbHO-BOCCTAHOBHTENBHBIX
BOCTAHOBHUTEb- TPHS C IEPOKCUIOM BONO- | C BBIIEICHHEM SHEPTUH peaxuui
HEIE PeaKIHy pona»
(OBP) ,
29 | Xumuyeckue Jlaboparopusiit onbir Ne 7 | Jlokaz3ats, 4TO B IpOLECce 1 Wmerts npeacrasnenus o pas- | Jarauk pH
peak-nun. OBP «A3menenue pH B xoze npotekanus OBP JIAYHBIX IPOLYKTAX OKUCIH-
OKHCIHTENBHO-BOCCTAHO BO3MOX-HO 00pa3oBaHue TEJIbHO-BOCCTAHOBUTEIBHBIX
BUTENBHBIX PEaKini» KUCJIOTHIMIIY IIETI0UH peakuai
30 | Xumuueckue Ja6opatopustii onbit Ne § KosmyecTBeHHO 0XapakTe- 1 3Hath, YTO METALIBl ABJIAIOT- | JaT4HK Hampsoke-
peax-ruu. OBP «CpaBHHUTEIBHAS XapaKTe- PH30BaTh BOCCTAHOBHTENb- Cs1 BOCCTAHOBHTEISIMHU C pa3- | HHSA
PHCTHKA BOCCTAHOBUTEIILHOR | HyIO CIIOCOOHOCTE METall- HOM BOCCTAHOBUTE/IEHON
CIIOCOOHOCTH METAJLIOBY JIOB CrI0-COOHOCTBIO
31 | Xumudeckue JIeMOHCTpaIMOHHBIE ONbl- | MI3y4nTh 3aBHCHMOCTH CKO- 2 3uath 3aBECHMOCTE cKopocTH | Ipubop md ui-
peak- mud. | To Ne 2 «M3ydenne Bivg- POCTH peakiyy OT pa3ind- peaKuuH OT pa3Nu4HEIX (ak- | JOCTpaiyy 3aBH-
CkopocTb XH- | HES PasTUYHBIX GakTOpoB | HBEIX GaKTOPOB TOPOB — TEMIIEPATYpPhl, KOH- | CHMOCTH CKOpO-
MHYECKOM peaki(UK | Ha CKOPOCTH PEaKIHM» [EHTPAlMH Pearupyiolux Be- | CTH XMMW4ECKoH

INCCTB, KaTtajmusaropa, Mmpupo-
JbI BEIICCTB, IUIOMAaN
COIIPUKOCHOBEHUA BEUICCTB

peaknuH OT yclo-
BHi1

BEUWUX




