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MHNOACHUTEJIBHASA 3AITUCKA

PebGeHOK ¢ poXIeHUS OKPYKCH pa3IMYHBIMH BEIIECTBAMH M JOJDKCH YMETh 0Opamarhbesi ¢
HUMH. 3HAKOMCTBO YUYaIIUXCs C BEIIECTBAMHU, U3 KOTOPBIX COCTOUT OKPY>KAIOIINI MHp, IMO3BOJISET
PACKpBITh Ba)KHEHINHME B3aMMOCBS3M YEJIIOBEKAa M BEIIECTB M Cpele ero oOuTaHus. 3HAKOMCTBO
JETel ¢ BeIleCTBaMHU, XMMUYECKUMHU SIBJICHUSIMA HAuyWMHAETCA €Ile B paHHeM aeTcTBe. Kaxmpiit
peOCHOK 3HAKOM C Ha3BAHUSMH TPUMEHSEMBIX B OBITY BEHIECTB, HEKOTOPBIMHU TIOJC3HBIMH
uckomaeM bIMH. OJHAKO K Hayaly HM3yYeHUS XMMHUHU B 8-M KJacce MO3HABaTEIbHBIE WHTEPECHI
IIKOJFHUKOB B 3HAYUTEIILHON Mepe ociadeBatoT. [locienyromniee n3yueHne XUMUU Ha ypoKax JIst
MHOTHUX YYalIuXcs MPOTEKAaeT HE OYEHb YCIENIHO. DTO O0YCIOBJIEHO CIOXHOCTBIO Marepuala,
HEpaIMOHAIBHO CIPOEKTHPOBAHH BIMU MPOTPAaMMaMH U (OPMajbHO HAMMCAHHBIMU Y4eOHUKAMU
nmo xumuu. C 1enpio (QopMHUpPOBaHUS OCHOB XUMHUYECKOTO MHUPOBO33PEHUs TMpeIHa3HAUYCHA
MporpaMMa BHEYPOUYHOU JeITeIbHOCTH

JlanHasi mporpamma cocCTaBjieHa O y4eOHBIM MOCOOUSM € MOJAPOOHBIMU HMHCTPYKUUSMU H
HEOOXOUMBIM TEOPETUIECKUM MaTEPUATIOM.

[Ipu peanuzanmu AaHHOW TPOTpaMMbl OyAET 3aJelcTBOBaHO oOOpydoBaHWe MeHTpa «Toduka
pocTtay.
Iesb: ynoBIETBOPUTH TO3HABATEIBHBIE 3aMpPOCHl JETEH, pa3BUBaTh HMCCIEI0BATEIHCKUM
MOJIX0J] K U3YUYCHHUIO OKPY)KAIOIIETO MUPa U YMEHUE MPUMEHSITh CBOM 3HAHUS HA TIPAKTHKE,
pPaCIIUPHUTH 3HAHUS YYAIIUXCS O TPUMEHEHUH BEIIECTB B TOBCEIHEBHOM KU3HU,
peann3oBaTh OOMIEKYIbTYPHBI KOMIIOHEHT.
3apaum:
Ilpeomemmuvie:

e CdopmupoBaTh HaBBIKU 3JIEMEHTAPHOM UCCIIEI0BATEIHLCKOM PaOOTHI,

e Pacmuputhb 3HaHUS yJalIuxcs 0 XUMUH, SKOJIOTHH;

e HayuuTs npuMeHsITh KOMMYHUKATHUBHbIE U TIPE3EHTAMOHHBIE HABBIKH;

e Hayuuth 0popMIIsATE pe3yibTaThl CBOEH paOOTHI.
MemanpeomemHuuvie:

e Pa3BuTh ymMeHHUE IPOCKTHUPOBAHUS CBOECH JIEATEIBHOCTH;

e [Ipomomxuts GopMHUpPOBaHHE HABBHIKOB CAMOCTOSATENBHON pPabOThl C pa3IMUHBIMU

WCTOYHUKAaMU UH(pOpMaIUu;

e [IpomomkuTh pa3BUBATh TBOPUYECKHE CIIOCOOHOCTH.
Jluunocmuwie:

e [IporomKHUTh BOCIMTAHHE HABBIKOB KOJIOTUYECKON KYIbTYPhl, OTBETCTBEHHOTO

OTHOIICHHUS K JIFOJISIM U K TIPUPO/IE;

e CoBepIIEeHCTBOBATh HABBIKU KOJJIEKTUBHOM PabOTHI;

e (Cnoco6cTBOBAaTh MOHMMAHUIO COBPEMEHHBIX MPOOJIEM SKOJIOTHH U CO3HAHUIO HMX

aKTyaJIbHOCTH.

Cpoku peaju3alnuu NporpaMmsl.
[Iporpamma paccuntana Ha 1 ron , o0riee KOJTUYECTBO 4acoB - 34.



IIpuHuMNIBL, Jekalmue B 0OCHOBe padoThI 10 IporpaMmme:

[Tpuntun noOpoBosapHOCTH. K 3aHATHAM JOMYCKAIOTCS BCE JKEJAIOIIUE, COOTBETCTBYIOLINE
JTAHHOMY BO3pacTy, Ha JOOPOBOJIHHOM OCHOBE U OECIIIIATHO.

[Tpunuun B3auMoyBaxkeHus. Pebsara yBaxaloT MHTEpPECHI IpYT JIpyra, NOAIEPKUBAIOT U
[IOMOTAIOT JIPYT IPYr'y BO BCEX HAUYMHAHUSIX;

[Ipunuun HayuyHocTu. Bech MaTepual, UCIOJIb3YEMBbI Ha 3aHATUSAX, UMEET 10 CO00MH
Hay4YHYIO OCHOBY.

[IpuHIMI TOCTYMHOCTU MaTepualia U COOTBETCTBHS Bo3pacTy. Pedsta MoryT BeIOMpATh TEMBI
paboT B 3aBUCMMOCTH OT CBOMX BO3MO>KHOCTEH M BO3pacTa.

[TpuHIMIT TPAKTUYECKON 3HAUUMOCTH TEX WIJIM MHBIX HABBIKOB ¥ 3HAHUMW B MOBCEIHEBHOMN
KU3HU y4dalierocs.

[IpuHuMn BapuaTUBHOCTU. MaTtepuan U TEMbI JJIs U3y4EHHs] MOXKHO MEHSTh B 3aBUCUMOCTH OT
MHTEPECOB U MOTpeOHOCTEN pedsAT. Yuaruecs caMu BRIOMPaOT 00beM U KauecTBO paboT, Oynb TO
yueOHOe HCcCcleloBaHue, WM TeopeTHueckas MHPOopMalus, WId TBOPUECKUE 3aJaHus U T. 1.

[IpuHIMI COOTBETCTBUS COAepKaHUs 3anpocam pedeHka. B pabote Mbl onupaemcs Ha Te
apryMeHThI, KOTOpPbIE 3HAYUMBI JJIs1 IOJIPOCTKA ceifyac, KOTOphIE CEroHs JaayT eMy T€ WM UHbIE
MIPEUMYILECTBA I COLMAIBHOM alanTaluHy.

[punnun nuddepeHuranuun W UHAMBHAyanu3auuu. PeGsta BbIOMpaloT 3aJaHusl B
COOTBETCTBUU C 3alPOCAMH U WHIAUBUAYATIbHBIMH CIIOCOOHOCTSMH.

B cooTBeTCTBHU ¢ BO3pacTOM MPUMEHSIIOTCS Pa3HOOOpa3Hbie (OPMBI EATETLHOCTH: Oecena,
urpa, npakTuueckas pabora, IKCIIEpUMEHT, HaOI0IeHne, FKCIIPECC -UCCIIeI0BaHUE, KOJUIEKTUBHbBIE
Y UHAMBH]IyaJbHBIE UCCIIEOBAHUS, CAMOCTOSITENbHAsA padoTa, 3alluTa UCCIeI0BAaTEIbCKUX padoT,
MUHU-KOH(EPEHIINs, KOHCYJIbTalU.

KomnnexkrusHble (GOpMBI UCTIONB3YIOTCS MPH U3yYEHUH TEOPETUUYECKUX CBEACHUN, 0(POPMIICHUU
BBICTAaBOK, MPOBEACHUU OKCKypcuil. ['pymnmoBbie ¢GOpMbl NPUMEHSIOTCS TMpH  MPOBEACHUU
MPAKTUYECKUX paboT, BHIIOJTHEHUH TBOPUECKUX, UCCIIEI0OBATEIbCKUX 3aJaHHi.

NunuBuayanpaeie GopMbl pabOThl TPHUMEHSIOTCS TMpU paboTe C OTACIBHBIMH peOsTamH,
00J1a/1al01MMU HU3KUM WJIM BBICOKUM YPOBHEM Pa3BUTHSL.

Htorom npoeneHust 1a00paTOPHBIX WM MPAKTUYECKUX PAOOT SIBJSIOTCS OTYETHI C BHIBOJAMH,
pucynkamu. Ha 3aHsATHSX Kypca ywalimecs ydarcs TOBOPUTb, OTCTaWBaTh CBOIO TOUKY 3pEHUS,
3alUIIaTh TBOPYECKUE PabOThI, OTBEYATh HA BOPOCHI.

MeToabl U IPHEMBIL.
[Iporpamma mnpegycMaTpuBaeT NPUMEHEHHE PA3IMYHBIX METOJIOB M PHUEMOB, YTO ITO3BOJISET

caenath o0ydeHne 3pPEeKTUBHBIM U UHTEPECHBIM:

® CCHCOPHOTO BOCHPUSATHS (JICKIHH, TPOCMOTP BuaeopmibMoB, CJI);

® TpaKTHYECKHE (JJabopaTopHbIe pabOTHI, SKCIICPUMEHTHI );

® KOMMYHHUKATHBHBIC (JIMCKYCCUH, OCCEIIbI, POJICBBIC UTPHI);

® KOMOWHHMPOBaHHBIC (CAMOCTOSTENILHAS PA00Ta yUAIIUXCS, SKCKYPCUH, MHCIICHUPOBKH ),

e npoOreMHbIH (CO3JaHNe HAa yPOKE MPOOIEMHOM CUTYaINN ).
[IporHo3upyemsbie pe3ynbTaThl OCBOCHHS BOCIUTAHHUKAMU 00pa30BaTeIbHON MPOTrPAMMBbI
B 00yueHUu:

e 3HaHHE MPAaBWJI TEXHUKHU 0€30MaCHOCTHU MpHU paboTe ¢ BEIIECTBAMH B XUMUYECKOM

KaOHHETE;

® yMEHHE CTaBUTh XUMUYECKHE IKCIIEPUMEHTHI;

® yMEHHE BHITIOJIHATH UCCIIEIOBATENbCKIE PAOOTHI U 3aIUIIATH UX;

®  CIIOKUBIIHUECS MPEACTaBICHHS 0 OyayiieM mpohecCHOHATFHOM BIOOpE.B BOCIIUTAHUU:

HpOFHOBI/IpyCMHC PE3YyIbTAThl OCBOCHU BOCIIMTAHHUKAMU 06paSOBaTeHBHOI>'I nporpaMMmabl



B BOCITUTAHUU:
e BOCHIHTAHHE TPYJOJIIOOUS, yMEHHUS pabOTaTh B KOJUIEKTUBE U CAMOCTOSITEIHHO;
® BOCIUTAHHUE BOJIH, XapaKTepa;
® BOCHUTaHUE OEPEKHOTO OTHOIICHUS K OKPYXAIOIIEH cpeie.
[legarornueckue TEXHOJIOTUY, UCHIOJIb3YEMbIE B 00yUEHUU:

e JIMYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJOTUU MO3BOJISIOT HAWTH WHIMBUIYATbHBIN MOAXOM K
Ka)X/I0My peOeHKyY, CO3JaTh JJIsl HEro HeoOX0AUMBIE YCIOBUsL KoM(opTa U ycrexa B 0OydeHUH.
OHu mpeaycMaTpuBaiOT BEIOOpP TEMBI, 00bEM MaTepHalia CydeTOM CHJI, CIIOCOOHOCTEN U MHTEPECOB
pebeHKa, CO3at0T CUTYAIIUI0 COTPYAHNYECTBA ISl OOIICHHUS C IPYTUMH WICHAMH KOJIJICKTHBA.

e lrpoBbie TEXHOJOTHUU NMOMOTAIOT PEOCHKY B (JOpME UTPBI YCBOUTH HEOOXOJMMBbIC 3HAHUS U
MpUOOpEeCTH HY)KHbIE HaBBIKK. OHM MOBBIIIAIOT AKTUBHOCTh M HHTEPEC JIETEH K BHITIOJHIEMOM
pabore.

e TexHoyoOrus TBOPUECKOM IEATETLHOCTH UCTIONB3YETCS ISl TIOBBIIIEHUS TBOPYECKOM
AKTUBHOCTH JETEM.

e TexHOJOrus HCCae10BaTeNbCKON NesITEIbHOCTH MTO3BOJISIET Pa3BUBATh y AeTEl
Ha0JI0IaTENIbHOCTb, JIOTUKY, OOJIBLIYI0 CAMOCTOSTENb HOCTh B BBIOOPE 11€1ei U IOCTaHOBKE 3a/ad4,
MPOBEJICHUH OTBITOB W HAOIOICHUN, aHAIN3E U 00padOTKe MOTydeHHBIXPE3yIbTaToOB. B
pe3ynbTaTe MPOUCXOIUT AKTUBHOE OBJIAJICHUE 3HAHUSIMHU, YMEHUSMH 1 HAaBBIKAMH.

e TexHONOrus METOJOB MpoeKkTa. B 0CHOBe 3TOro MeToja JIeKUT pa3BUTHE TMO3HABATEIbHBIX
MHTEPECOB YYalIUXCs, YMEHUE CaM OCTOSITEIbHO KOHCTPYHPOBAaTh CBOM 3HAHHUS, OPUEHTUPOBATHCSA B
MH(POPMAITMOHHOM TMPOCTPAHCTBE, PA3BUTHE KPUTUUECKOTOMBIIIUICHHS, (OpMUpOBaHNE
KOMMYHHMKATHUBHBIX U IIPE3EHTALIMOHHBIX HABBIKOB.

Cpencrna:
e [porpamMMHOE O0ecreueHue;
e lHTEpHET TEXHOJIOTHH;
e o0OopynoBanue eHTpa «Touku pocTay.
MeTo1bl KOHTPOJIS: KOHCYIbTALMS, AOKIIA, 3alUTa UCCIEe0BATEILCKUX PadOT, BRICTYILJICHHE,
BBICTaBKa, IPE3CHTALUs, MUHU-KOH(EPEHIUS, HayYHO-HCCIIeI0BaTeNbCKasi KOHGEpEeHIUS.

Oxxupaembie pe3yJibTaThl.
JInyHOCTHBIE:
*  0CO3HaBaTh ceOsl ICHHOM YacThIO OOJIBIIIOT0 pasHOOOPa3HOTO MUpPaA (IPUPOIBI U OOIIECTBA);
*  HCIBITHIBATH YYBCTBO FOPJOCTHU 32 KPACOTy POJHON MIPUPOIbI, CBOIO Maiyto Ponuny,cTpany;
*  (QopmynHpoBaTh caMOMY IIPOCThIE MpaBUjia MOBEACHHUS B IPUPO/IE;
* oco3HaBaTh cebs rpaxaanuHom Poccuu;
*  OOBSICHATH, YTO CBSI3bIBACT TEOS C UCTOpHUEH, KyJIbTypOil, Cyab00il TBOEro Hapoaa U Bcei
Poccuu;
*  HCKaTh CBOIO MO3UIMIO0 B MHOTOOOPa3HH OOIECTBEHHBIX U MUPOBO33PEHUYECKUX MO3ULINH,
ACTETUYECKUX M KYJIBTYPHBIX MIPEANOYTCHUN;
*  yBaxaTh HHOE MHEHHUE;
*  BBIpabaThIBaTh B IPOTHBOPEUMBBIX KOHMIMKTHBIX CUTYAIUSIX MPaBUIia TOBEICHHUS.
MeranpeaMerHsble:
B obracmu kommynuxkamuenwix YY/i:
*  OpraHu30BBIBaTh B3aUMOJICHCTBHE B rpymie (pacrupeaensTh pojH, J0TOBAPUBATHCS APYT C
JIPYyrom " T.1.);
*  mpeABUAETH (MPOTHO3UPOBATH) MOCIEACTBHS KOJICKTUBHBIX PEIICHHIA;
*  odopmIIATE CBOM MBICIM B YCTHOH M NMHCHbMEHHOW PEYU C Y4ETOM CBOMX YYEOHBIX U
KU3HEHHBIX PEUYEBBIX CUTYaIlUil, B TOM 4ucie ¢ npumeHeHneM cpeacts UKT;



*  1pu HEOOXOJMMOCTH OTCTaMBATh CBOIO TOUKY 3PEHHS, apTyMEHTHUPYS €e. YUHUTHCS
MOJTBEPXK/IaTh APTyMEHTHI (haKTaMH;

*  ciaywaTb APYTuX, NbITAThCS MPUHUMATH JIPYTYI0 TOUYKY 3p€HUs, ObITh FOTOBBIM U3MEHMTH
CBOIO TOUKY 3pEHHUSI.

B obnacmu pecynamuenvix YVJ]:

*  OIpeneNTh LeJb y4eOHO! NeATeNbHOCTH € NOMOIIBIO YUUTENS U CAMOCTOSITENIBHO, UCKAaTh
CpelICTBa €¢ OCYILECTBIICHHUS;

*  yuuTbcsa OOHApYXHBaTh U POPMYIHPOBATH YIEOHYIO IPOOIEMY, BEIOMPATH TEMY IIPOCKTA;
*  COCTaBJIATH IUIAH BBINOJIHEHHUS 33]a4, PELIEHUs IPOOJIeM TBOPUYECKOTO U TOMCKOBOIO
XapakTepa, BHIIIOJIHEHUS IPOEKTa COBMECTHO C YUUTENIEM;

* paboras 1O IUIaHy, CBEPATh CBOM JIEHCTBHS C LIEIbIO U, IPH HEOOXOIMMOCTH, UCIIPABIATH
OINOKU;

*  paborasi 0 COCTAaBJIEHHOMY IUIaHY, UCIIOJIb30BaTh, HAPSAAY C OCHOBHBIMM, U
JIOTIOJTHUTENbHBIE CPECTBaA (CIIPaBOYHAs JIUTEpATypa, CI0KHbIe Mprodopsl, cpenctea MKT);

*  IpeArnojararb, Kakas HHGOpMalus Hy)KHa;

*  oTOMpaTh HEOOXOAUMBIE CIIOBAPH, SHIIUKIIOTIEINHU, CIPABOYHHUKH, JIEKTPOHHBIE JUCKH;

*  COIOCTAaBIIATH U OTOMPATh HHGOPMAIUIO, TOTYIECHHYIO U3 Pa3IMYHBIX HCTOYHHUKOB
(crmoBapu, SHIMKIIONIEINH, CIIPABOYHUKH, SIEKTPOHHBIE AUCKH, ceTh HTEepHeT);

*  BBIOMpPATh OCHOBAHMS JUIsSl CPABHEHMS], KJIacCU(UKALUU OOBEKTOB;

*  YCTaHAaBIIMBATbh aHAJIOTUU U IPUINHHO-CIIEJICTBEHHbIE CBSI3U;

*  BBICTpPaMBAaTh JIOTHUECKYIO LIETIb PACCYKICHHUIA;

*  MpeACTaBIATh MHPOPMAIUIO B BUJAE TAaOIUI], CXEM, OTIOPHOIO KOHCIEKTa, B TOM YHCIIE C
npumeHenuem cpencts UKT.

*  OpraHu30BBIBATH B3aUMO/ICHCTBHE B IPYIIE (pacipeaesTh poJid, T0TOBAPUBATHCS APYT C
JIPYTOM U T.]1.);

*  mpeaBHUETh (IPOTHO3UPOBATH) MOCIEACTBHSI KOJUIEKTUBHBIX PELICHUM;

*  0(opMIIATH CBOM MBICIH B YCTHOUM M MHUCbMEHHOMN pPEeYH C yIETOM CBOUX y4EOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYyAIMi, B TOM yucie ¢ npumenenueM cpenacts MKT;

*  pu HEOOXOAMMOCTH OTCTAaWBaTh CBOIO TOUKY 3pEHHUsS, apryMEHTUPYS €e. YUUThCs
MOATBEPKIAaTh apryMeHTHI (pakTamu;

*  choywaTh JPYTUX, MbITAaTbCS MPUHUMATH JIPYT'YIO TOUKY 3pEHHS], ObITh TOTOBBIM H3MEHUTD
CBOIO TOUKY 3pEHUS;

* B XOJ€ IIPEACTABIICHUS IPOEKTA YUUTHCA JaBaTh OLIEHKY €r0 PE3yJbTaTOB;

*  [IOHUMAaTh IPUYMHBI CBOETO HEYCIeXa U HAXOAUTh CIIOCOOBI BHIXO/Ia U3 3TOM CUTYaIHH.
IIpexmeTHbIC

*  MpeAnojararth, kakas nHGOpMalus Hy>KHa;

*  oTOMpaTh HEOOXOAUMBIE CIIOBAPH, SHIIUKIIONEINH, CIIPABOYHHUKH, SJIEKTPOHHBIE JIUCKU;

*  COIOCTaBIIATH U OTOMPATh WH(MOPMALIKIO, TOTYYCHHYIO U3 PA3JIUYHBIX UCTOYHUKOB
(crmoBapu, PHIMKIONEANH, CIIPABOYHUKH, STEKTPOHHBIE AUCKH, ceTh IHTEepHET);

*  BBIOMpPATh OCHOBAHMS JUIsl CPABHEHHUSI, KJIacCU(PUKAIIUU OOBEKTOB;

*  YCTAaHABJIMBATH AHAJIOTUU U IPUUMHHO-CIICJICTBEHHBIE CBSI3H;

*  BBICTPaMBAaTh JIOTHUECKYIO LIETIb PACCYKICHUI;

*  NIpEeACTaBIATh MHPOPMALMIO B BUAE TAaOJUI, CXEM, OMOPHOIO KOHCIEKTa, B TOM YHCIE C
npumeHenneM cpencts UKT.
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Kpurepuu onieHKu 3HaAaHUI, YMEHUH M HABBIKOB.

Hu3zkuil ypoBeHb: yIOBIETBOPUTENBHOE BIIaJICHUE TEOpETHUEeCKON MHpopMaluel mo reMam
Kypca, YMEHHE I0JIb30BaThCS JINTEPATy POl P MOATOTOBKE COOOIIEHH, yuacTHe B OpraHU3aliu
BBICTaBOK, 3JIEMEHTapHbIE IPECTABICHUS 00 HCCIIeI0BATENbCKON JAeSITENFHOCTH, TACCUBHOE
ydacTue B CEMUHapax.

Cpennuit ypoBEHB: JOCTATOYHO XOPOIIee BIaJCHNUE TEOPETUUECKON NHPOpMAIIUE 1o KypcCy,
YMEHHE CHCTEMaTHU3UPOBaTh U NOI0MpPaTh HEOOXOAUMYIO JINTEPATYPY, TPOBOIUTH HCCIEIOBAHUS
U OTIPOCHI, UMETh MPEJICTaBICHUE O Y4EOHO—MCCIIEA0BATEIbCKOM e TENbHOCTH, y4acTHE B
KOHKYpCax, BbICTaBKaX, OpraHu3allii U MIPOBEICHUH MEPOIIPUSTHIA.

Bricokwuit ypoBeHb: CBOOOHOE BIIaJICHUE TEOPETUIECKO MH(MOPMAIEH 0 KypCy, YMEHHe
AQHAJIM3UPOBATH JIUTEPATYPHBIE UCTOYHUKHU U JAHHBIE UCCIEA0BAaHUI U ONIPOCOB, BBISBIIATH
MIPUYMHBI, TOAOUPATh METOAbI HCCIEA0BaHNUS, TPOBOAUTH YIEOHO—UCCIIE0BATENbCKYIO
JEeSATENbHOCTh, aKTUBHO IPUHUMAThH Y4aCTHE B MEPOIPUATUAX, KOHKYpCaX, IPUMEHSATh
MOJIyY€HHYI0 MH(QOPMAIINIO Ha TIPAKTUKE.

Ornenka 3(pGpeKTHBHOCTH PaOOTHI:

Bxonsuuit KOHTpPOJIb — ONpe/iesieHre YPOBHs 3HaHUI, yMEHUH, HaBBIKOB B BUjIE Oecel,
MPAKTUYECKUX pabOT, BUKTOPHH, UTP.

[TpomMexxyTOUHBIN KOHTPOJIb: KOJJIEKTUBHBIM aHATIN3 KA I0W BBIMIOJTHEHHON pabOTHI U
caMOaHaJu3; IPOBEepKa 3HaHUM, YMEHHI, HABBIKOB B X0J€ OeCe/Ibl.

WToroBblif KOHTPOJIB: MPE3ECHTALIMU TBOPUECKUX U UCCIEA0BATEIbCKUX padoT, ydacTHe B
BBICTaBKaX U MEPONPUATHUSAX, YUaCTHE B KOHKYpCax MCCIEA0BATEIbCKUX padOT B IKOJIHHOM
HAyYHOM OOII[ECTBE, IKOJIOTUIECKOM O0IIIEeCTBE.

@opMbl IOJIBEICHUS] UTOT'OB peaInu3aliy IPOrPaMMBbl.

e HToroBsie BHICTaBKU TBOPUECKUX PAdOT;

e [loprdonmo u npezeHTaMN UCCIEA0BATEIBCKOM ACSITEILHOCTH;

e VYwyacTue B KOHKypCax UCCIeI0BATENbCKUX padoT;

o [IpesenTanust UTOroB pabOTHI HA 3aCE€JaHUH IKOJIBHOTO HAYyYHOTO 00IEeCTBA.






TeMaTUyeckoe nnaHMpoBaHue MaTepuana

BHEYPOUYHOW AeATEeNIbHOCTU N0 XUMUK «Touka

pocTta»
Ne Tema CopepxaHue Lienesas Kon- | nnanupyembie Wcnons3osatin
YCTaHOBKa ypoKa BO e
pe3ynbTathbl
n/ yacos obopynosaHu
n f
MeTozbl MpakTuueckas pabota N2 | 3HakomcTBO € 1 YMeHue nonb30BaThCs Jlatumnk

1 | no3HaHus B |1 OCHOBHbIMUMETOAAMMU HarpeBaTeNbHbIMY TeMnepaTypsl
XUMWK. dkcnepu- | «M3yyeHne CTpoeHns nna-| Hayku npubopamu (Tepmonap-
MEeHTanbHble MeHn> HbIV),

OCHOBbI XMMUU CNMpTOBKa
MeTogabl NabopaTtopHbiit onbIT N 1| 34akomcTBO € 1 OnpenensaTb BO3MOXHOCTb | [laTumk

2 | Nno3HaHus B | «/lo Kakoil TeMnepaTypbl | OCHOBHbIMUMETOAAMM NpOBEAEHNS peakuuin 1 Npo-| TeMnepaTypbl
XMMUKW. DKCNepu- | MOXHO Harpetb HayKu Leccos, Tpebyrowmx Harpe- | (Tepmonap-
MEHTa/IbHble OCHO | BELLECTBO» BaHUS HbIiA),

Bbl XMUK CNMpTOBKa

3 | MeToabl NabopatopHbii onbIT N 2| NaTh npeacTasnexue o 1 YmeHwue BbibupaTb npubopsl| [aTtumk Temnepa-
NO3HaHMA B | «M3mepeHue TOYHOCTU U3MEPEHNH AN NPOBEAEHMS TYpbl NNATUHO-
XUMUK. DKCnepu- | TeMNepaTypblKUMNEeHNs UMPOBbIX AATYMKOB U n3mepeHuni, TpedyroLmx Bbl, TEPMOMETP,
MEHTasbHbIe BOAbl C NOMOLLbIO aHanoroBbIX NpU60OpPOB TOYHOCTYM NOKa3aHWM aneKTpuyeckas
OCHOBbI XMMUK AaTyMKa TeMNepaTypbl 1 nanTKa

TepMOMeTpa»

4 | Metogpl NabopatopHbii onbIT N2 3| CdhopmupoBaTh NpeacTas- 1 | 3HaTb npoueccsl, [atunk
NO3HaHMA B | «Onpegenexve NeHne o Temneparype npoTeKatowme npu TemnepaTtypsl
XMMUW. DKCnepu- | TeMMepaTypbl MNaBNeHUs | nnasneHus, 06paTMMoCTy NNaBNeHUN BELECTBU MUX (Tepmonap-
MEHTanbHbIE W Kpuctannusauuu MnaBNeHNA U Kpuctannunsaumu HblII)

OCHOBbI XMMMUU 0n0Ba» KpuCTannmsaumm

5 | MepBoHayanbHble | JlabopatopHbii onbIT N2 4| SkcnepumenTanbHoe 1 | YMeTb oTinyath [laTunK 3neKTpo-
XUMpnyeckue «BoponposoaHas u onpeaeneHue BOAOMPOBOAHYIO BOAY OT MpPOBOAHOCTK,
MOHATMSA. YncTble | AUCTUINIMPOBAHHAS AVCTUNNINPOBAHHON W AVCTUNNNPOBAHHON, 3HaTb, | LMdPOBON MU-
BELleCTBa U CMecu | BoAa» BOZOMNPOBOAHOM BOABI noyeMmy Ans NpoBEAEHMS KpOCKon

3KCNEPUMEHTOB UC-
Nnonb3yKT ANCTUTUPOBAH-




HY0 BOAY

[MepBoHayanbHble
XUMUYeckume
MOHATHUS.
dusnyeckue n
XUMUYECKMe sBne-
HUS

J1eMOHCTPALIMOHHBIN
aKkcnepumeHT NO 1
«Bblaenexue un
MornoLleHne Tenna —
NPU3HaK XuMuye-
CKOWN peakumm»

N3yyeHne xmmMmyeckmnx
SBNIEHUI

YMeTb 0T/iM4yathb
busnyeckmne npoueccol ot
XUMUYECKNX peaKLmit

[laTunk Temnepa-

TYpbl
MNaTUHOBBIN




1

Ne Tema CopepxaHue Lienesas Kon- | nhanupyembie Wcnons3osatin
yCTaHOBKa ypoKa BO pesynbTaThl e
n/ yacos obopynosaHu
n f
7 | NMepBoHauanbHbl | [JlEMOHCTPALMOHHBIN 3KC- | M3yyeHne SBneHun npu 1 3HaTb, YTO Npu npoTekaHum | Mpubop ans
e X“Muyeckue nepumeHT NQ 2 «Pasnoxe-| pasfioXeHUN CIOXHbIX peakLin MONEeKY/bl BELLECTB| OMbITOB C
MOHATHS. HWe BObl 3N1EKTPUYECKUM | BELLECTB pa3pyLlatoTCs, a aToOMbl CO- | 3NIEKTPUYECKUM
MpocTbie u TOKOM>» XpaHATCS (AN9 BELWECTB C | TOKOM
CNOXHble Belle- MONEKYNSIPHBIM CTPOEHMEM)
CTBa
8 | MNepBoHayanbHbl | [LEMOHCTPALMOHHDIA JKCNepuMeHTasbHoe [0- 1 3HaTb HOpMYNMPOBKY Becbl
e X“Munyeckue akcrnepumeHT NO 3 Ka3aTeNbCTBO AENCTBUS 3aKOHaW YMeTb NPUMEHATb | NEKTPOHHbIE
MOHATUSA. 3aKOH | «3aKOH COXpPaHeHMs 3aKOHa €ro Ha MpakTuke npw
COXpaHeHMs MacChbl BeLLecTs» PELLEHNN PaCHETHbIX
Macchbl Be- 3a4au
LecTs
9 | Knaccol [leMOHCTpaLMOHHBIN JKCNepUMeHTaNbHO 1 3HaTb 06BEMHYIO JONI0 Mpubop ans
HeopraHu- akcnepumeHt N2 4 | onpepenuTb COCTaBHbIX YacTen onpeaeneHus
yeckux coeguHe- | «Onpepenexue COAEPXaHWE KuC- BO3A4yxa cocTaBa
HuK. CocTaB COCTaBa BO3AyXa» Nnopoja B BO34yxe BO3A4yxa
BO34yXxa
10 | Knaccbl MpakTiyeckas padota N | CuHTes conu u3 1 YMeTb NpoBOAUTL NpocTen- | Lindposon
HeopraHu- 2 KUCNOTbI MOKCHAA LUMe CUHTE3bl HeopraHuye- | MMKPOCKONM
yeckux coeanHe- | «flonyyeHne MeaHoro MeTanna CKMX BELLEeCTB C
HU. CBONCTBa Kynopoca» MCMNONb30BaHNEM
KMCNOT UHCTPYKLUUK
11 | PacTBopbl NabopatopHbii onbIT N2 5| Wccneposath 1 MIMeTb NpeacTaBnexve o pas| [laTumk TeMnepa-
«M3yueHue 3aBUCUMOCTb HOM 3aBMCUMMOCTU Typbl
3aBUCUMOCTH pacTBOPMMOCTH OT PacTBOPMMOCTY BELLECTB OT | NIATUHOBBII
PacTBOPMMOCTH TemnepaTypbl TemnepaTypbl
BeLlecTeaoT

TeMnepaTypbi»

BEUWUX



12 | PacTBopbl NabopatopHbii onbIT N2 6 | Moka3aTb 3aBUCMMOCTb YMeTb WUCMONb30BaTh Lincdposoi
«HabntoaeHue 3a pacTBOPMUMOCTH OT TeMne- UMcpOBOM MUKPOCKON AN | MUKPOCKOM
POCTOMKPWCTAsIOB» paTypbl U3yyeHust hopMbl
KpUCTannos
13 | PactBopbl NabopatopHblit onbiT N 7 | ChopMmpoBaTb NOHATHSA MIMETb nNpeacTaBneHue o JlaTunk Temnepa-

«[epecbllLeHHbIN
pacTBop»

«pa3baBneHHbil
pacTBop»,

«HaCbILLEHHbI pacTBOp»,
«MEPECHILEHHDI
pacTBop»

Pa3fIMYHOMN HACBILIEHHOCTU
pacTBOpa pacTBOPSIEMbIM
BELLECTBOM

TYpbl
MNaTUHOBBIN




2
Ne Tema CopepxaHue Lienesas Kon- | nnanupyembie Wcnons3osatin
yCTaHOBKa ypoKa BO e
pe3ynbTaThbl
n/ yacos obopynosaHu
n f
14 | PacTtBopbl MpakTuyeckas pabota N | CcopmMmpoBaTh 1 YMeTb onpefensdTtb KoHUeH- | JaTunk onTuye-
3 npeacTaBfieHne o Tpauuio pacTeopa, CKOW MAOTHOCTK
«Onpepenexune KOHUEH- | KOHLIEHTpaLMK BelLecTsa UCNONb3YSAUHCTPYKLNIO
Tpauun BELWECTB KOMOPU- | © KONNYECTBEHHOM
MEeTPUYECKUM METOLOM» | gHanuze
15 | Kpuctannorugp | JlabopatopHslit onbiT N2 8 | ChopMmMpoBaTh NoHATHE 1 | 3HaTb CNOCOBHOCTb [laTunk Temnepa-
aThbl «Onpepnenexve Temnepaty | «Kpuctannornapar». KpucTannoruapaTos Typbl
pbl pa3fioXeHus KpucTan- pa3pyLaTbCs npu NNaTUHOBbIN
norvapara» HarpeBaHum
16 | Knaccol MpakTiyeckas padota N | Chopmmposath 1 | YmeTb onpepensTs pH Natumnk pH
HeopraHu- 4 npeacTtasneHve o pH pacTBOpOB
yeckmnx coegnHe- | «Onpepenenue pH cpefbl Kak Xa-
HUW. OCHOBaHus | PAacTBOPOB KMCNOT U PAKTEPUCTUKN KUCITOTHO-
Lenoven» CTV pacTBopa
17 | Knaccl NabopatopHbi onbIT N 9 | CchopmmposaTh 1 MpuMeHaTb  yMeHus no | Jlatumk pH
HeopraHu- «Onpepenexne pH npeacTasfieHne o onpegeneHuio pH B
YeCKMX coeamHe- | pasnnyHbIX cpea» wkane pH NpaKTUYECKOM
HUW. OCHOBaHUs LEesATeNIbHOCTH
18 | Knacchl NabopatopHein onbIT N | SkcrepUMeHTanbHO 1 [MoHMMaTb CyLLHOCTb Aatuuk pH, go-
HeopraHu- 10 § [0Ka3aTb XMMUYeCcKue npouecca HeWTpanusaumm | 3aTop 06bEMa
yeckux coeanHe- | «Peakums HenTpanusa- | coiicTBaOCHOBaHUI U NpUMEHATbL npoLecc XnaKocTu, 61o-

HUMN.
XvMunyeckue
CBOWCTBa OCHOBA
HUN

UMK», LEMOHCTPALMOHHbIN
akcnepumeHT NQ 5 «Tensno
BOW 3dheKT peakumu
rMOpoKCcMaa Hatpus ¢
YrIEKMCIIbIM Fra30M»

HEﬁTpaﬂM3a LUMU Ha
MPaKTUKe

peTKa, AaTuMK
Temneparypbl

NNaTUHOBBIN,

AaTyvK AaBne-
HWSI, MarHUTHas
Mellanka

BEUWUX



19

XuMnyeckas
CBSI3b

J1eMOHCTPaLIMOHHbIV
onbIT N2 6
«Temnepatypa
NnaBneHNs BELWECTB C
pasHbIMK TUNaMu
KPUCTaNIMYeCcKmx
pELETOK»

lNoka3aTb 3aBUCUMOCTb
(hM3nYeCcKnx CBONCTB Be-
LWEeCTB OT TUNa
XUMUYECKOW CBSA3U

YMeTb onpegenstb TMn Kpu-
CTa/l/INYECKMX PELETOK Mo
Temneparype nyasneHuns

[Jatuunk Temnepa-
TYpbl NNATUHO-
Bbli, AATUNK TEM-
nepaTtypbl TepMo-
MapHbIN




3.

4.

Ne Tema CopepaHue Lienesas Kon- | nnanupyembie Wcnons3osatin

yCTaHOBKa ypoka BO e
pe3ynbTaTbl

n/ yacos obopynosaHu

n f

20 | Teopus 3nekTpo- | JIEMOHCTPALIMOHHbIN MokasaTb, 4TO 1 3HaTb, YTO pacTBOpeHue [laTunk Temnepa-
nuTUdYeckon amcco-| onbiT N2 1 «Tennoson pacTBOpeHMe BeLlecTB —U3MKO-XMMUYECKUI TYpbl
umnaumm 3 deKT pacTBOpeHus “MeeT psii NPU3HAKOB npouecc NNaTUHOBbIN

BELLECTB B Boge» XMMUYECKOW peakumm

21 | Teopus anextpo- | pakTnueckas pabota NO | BeepeHne noHsTUit 1 YMeTb 3KcnepuMeHTanbHo | [laTumk 3neKTpo-
nuTYeckon amcco-| 1 «3NEK-TPONUT» U onpeaensiTb ANEKTPONUTbl U | MPOBOAHOCTU
umaumm «JNEKTPONIUTLI U HE3NEK- «HE3NeKTPoNnT» HEe3/1eKTPONUTLI

TPONUTbI»

22 | Teopus anektpo- | JlabopatopHbii onbiT N2 1| CdhopmmposaTh 1 3HaTb, Kakoe BAMUsSHME | [laTuUMK 3NeKTpo-
NUTUYECKOi ancco-| «BnusHue npeacTas-NexHve o OKa- 3blBaeT BOAa Ha NpOBOAHOCTMU
umnaumm pacTBOpUTENsHA BAMSIHUM PacTBO-pUTENs avccouma- Lo

Avccoumaumnio» Ha Auccoumaumio BeLlecTsa
2NEeKTpoanTa

23 | Teopus anextpo- | JlabopatopHbint onbIT N 2 | SxcnepumeHTansHo BeecTH| 1 YMeTb onpepensTb [laTumk anekTpo-
JIMTNYECKON «CunbHble 1 cnabble MOHATME «Cnabbin 3nek- CUNbHble 1 cnabole NpOBOAHOCTM
anccoumaum. 3NEKTPONNTDI» TpOAUT» 3NEKTPONUTLI C MOMOLLBIO
CunbHble 1 AaTUYMKa 3MeKTponpo-
cnabble anekTpo- BOAHOCTH
NNTbI

24 | Teopus anextpo- | JlabopatopHbi onbiT N2 3| CdhopmuposaTh 1 | 3HaTb 3aBMCUMOCTb [laTunK 3neKTpo-
NUTUYECKOI ANCCO-| «3aBUCMMOCTb npeacTaBneHune o 3NEKTPO-NPOBOAHOCTH NpPOBOAHOCTMU
umnaumm 3/1EKTPO- NPOBOAHOCTN | 3aBUCUMOCTM pacTBOpOB OT

PacTBOPOB CUJIbHbIX 3M1eKTPONPOBOAHOCTY KOHLEHTpaLumn MOHOB

SNEKTPOMNTOB OT
KOHUEHTPaUnUn MOHOB»

pacTBOPOB OT
KOHLIEHTpALMX MOHOB

BEUWUX
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Teopus anekTpo-
JITUYECKON ANCCO-
unaumm

MpakTuyeckas pabora NQ
2

«OnpepeneHne KOHLEeH-
Tpauuu CONM Mo NEKTPo-
NpOBOAHOCTM pacTBopa»

3aKpenuTb
npeacTaBneHneo
3aBMCMMOCTM NEKTPO-
NMPOBOAHOCTY
pacTBOpOB OT
KOHLEHTPaLnu NOHOB

YMeTb 3KCnepuMeHTaNbHO
onpeaensaTb KOHLEeHTpauuio
CONN B pacTBope C
MOMOLLblOaTymMKa
3/1EKTPONPOBOAHOCTH

[laTumnK anekTpo-
NPOBOAHOCTH




5. lpodosikeHue

6.
Ne Tema CopepxaHue Lienesas Kon- | nnanupyembie Wcnons3osatin
yCTaHOBKa ypoka BO e
pe3ynbTaThbl
n/ yacos obopynosaHu
n f
26 | Teopus anextpo- | JlabopaTopHbiit onbiT N 4 | Uccneposath 1 MpUMeHATb  3HaHus o | [laTumk
NUTMYECKO aucco-| «B3aumopencTeme 0CO6EHHOCTMMNPOTEKAHMS peak-Lun HeilTpanu3aumm 3NEKTPO-
umaumm. rMapok- cuaa 6apus C | peakuun Hei- B MHbIX YCIOBUSIX NpOBOAHOCTY,
Peakumu CEPHOMW KUC-TTOTOW» Tpanu3aumm [o03aTop
MOHHOrO obbéma
obmeHa XnakocTu, 6to-
peTka
27 | Teopus anextpo- | JlabopatopHblit onbIT N2 5| SxcnepumenTanbHo noka-| 1 3HaTb, 4yTO BCE | [laTuMK 3neKTpo-
nuTYeckoit aucco-| «O6pasoBaHue conei 3aTb 06pa3oBaHne MOHOB pacTBOpMUMble B BOAE COMM | MPOBOAHOCTU
umnaumm aMMOHMUA» npu peakunMn ammmaka c ABNSAOTCS CUJTbHBIMK
KMcnoTamm 3N1EeKTPONUTaMu
28 | Xumnueckue NabopatopHbii onbIT N2 6 | U3yyenne 1 IMeTb NpeacTaBneHue o [laTunk Temnepa-
peakumu. «M3yuerune PeakuMn | oKUCNUTENbHO- TennosoM 3doekre Typbl
OkucnuTenbHo- B3a1MO/ENCTBUS BOCCTAHOBUTESbHbIX OKNCNUTENBbHO- NNaTUHOBbIN
BOCTaHOBMTENMb- | CYNbGUTa  HAaTPpMa  C | NpoLeccos, BOCCTAHOBMTESIbHbIX
Hble peakLuuu NepoKCMaoM BOAO- | MpOTeKaroLWwmxc peakuui
(OBP) poaa» BblAENEHUEM SHEPT UK
29 | XuMnyeckue NabopatopHebii onbIT N 7 | lokasaTb, 4To B 1 WmeTb npeacTtaBneHns o Aatumk pH
peakunn. OBP «M3meHeHue pH B npouecce npoTeKaHns Pa3/IMYHbIX NPOAYKTax
X0A€ OKWUCNUTENBHO- OBP B0O3MOXHO OKUCNIUTENbHO-
BOCCTAHOBMTESbHbIX obpa3zoBaHue KUCNOThl BOCCTAHOBUTESIbHbIX
peakuui» WU LLenoYm peakuui
30 | Xumnyeckue NabopatopHslit onbIT N2 8 | KonnuecTBeHHO OxapakTe- 1 3HaTb, yTo MeTannbl | [Jatumk Hanpsxe
peak-ummn. OBP | «CpaBHUTENbHAs XapaKTe- | pu30BaTh BOCCTAHOBUTENb- ABNSIOT- ca | HUS
pUCTMKA HYI0 CMOCOBHOCTb MeTan- BOCCTaHOBUTENSMU C pas-
BOCCTAHOBUTENbHOM nos HOM  BOCCTAHOBWTENIbHOM

CNocobHOCTM METaNNoB»

CNOCOBHOCTbIO

BEUWUX
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XnuMn4yeckue
peakuumu.
CkopocCTb
MUYECKOM
peakuuu

XU-

[1EMOHCTPALIMOHHbIE
onbiTbl N2 2 «U3yyeHne
BAUSIHUS Pa3NINYHbIX
(haKTOpOBHA CKOPOCTb
peakummn»

N3yuntb  3aBUCMMOCTb
CKOpOCTM  peakuun OT
pas/IMyHbIX PaKTOPOB

3HaTb 3aBUCUMOCTb
CKOpOCTMpeakumu ot
pas/iMyHbIX (HAKTOPOB —
TemnepaTypbl, KOH-
LeHTpaunu pearnpyrowmx
BELLEeCTB, KaTanusartopa,
Np1poabl BeLecTs,
nnowaaun
COMPUKOCHOBEHUS
BeLecTB

Mpubop ans un-
NIOCTPaLIMK 3aBu-
CUMOCTY CKOpO-
CTU XUMUYECKON
peakLun oT
yCnoBuiA




(o] -
nl\/l;l Tema ConepxaHue yCTal;ll:::aB;:wa 'E:’:c:g MnaHnpyeMbie pesynbTaThbl %%lo:yb:;’::::i
32 | Hemetannbl. Mano- | [J@MOHCTPALMOHHbIM SKCnepuMeHTasibHoe 1 3HaTb Qm3nyecke n xummnye- | Annapat Ans
reHbl onbIT NQ 3 «M3yyeHne pu- | usydeHne GU3NYECKMX 1 CKVe CBOWCTBA raforeHoB. MPOBEAEHUS XU~
3MYECKMX U XUMUYECKUX XMMWUYECKMX CBOMCTB XJ10- YMeTb 3anucbiBaTh ypaBHe- MWYECKMX Npo-
CBOWCTB XJ10pa» pa HUS peakumii ranoreHoB ¢ Me- | ueccoB (AMXP)
Tannamu, HeMeTannamm, ux
Pa3/IMYHYI0 OKUCIIUTENBHYIO
CMOCOBHOCTb
33 | Hemetannbl. Okcn- | [IEMOHCTPALMOHHBIN N3yunTb CBOWCTBA CEpHM- 1 3HaTb (m3nyeckue n xummnye- | Annapat Ans
Abl cepbl. CepHn- | onbIT NQ 4 «M3yuenne CTOro rasa CKue CBOWCTBA CEPHUCTOrO NPOBEAEHNS XU~
CTas Kucnora CBOWCTB CEPHUCTOrO rasa rasa. YMeTb 3anucbiBaTb MUYECKMX peak-
1 CEPHUCTON KUCNOTbI» YPaBHEHWs1 peakumii rasa ¢ umn (ANXP)
BOZOM, CO LLenoYamm
34 | Hemetannbl. AM- JabopaTopHbif onbIT N2 9 | SKCnepuMMeHTanbHO A0Ka- 1 3HaTb, YTO pacTBOp aMMMaka | [laTumk 31eKTpo-

MUaK

«OCHOBHbIE CBOWCTBA aM-
MunakKa>»

3aTb NMPUHAANEXHOCTb pac-
TBOpPa aMMMaKa K cnabbiM
IN1EKTPONNUTAM

B BOfle — C/abblii 3NeKTPO-
nMT. YMETb onpeaensiTb aTo
CBOWCTBO C MOMOLLbIO AaTu-
Ka 3N1eKTPONpPOBOAHOCTU

npoBOoAHOCTU
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