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IHosicHuTeIbHAA 3aNIMCKA

Onucanue npegMera, KOTOPOMY NOCBSIIIEHA IPOrpaMMa

HomnonuutenbHas oOmeoOpa3oBarenbHas —0O0IIepa3BUBAONIAs  [Iporpamma
«Y TUBUTENBHBIA MUP XUMHUU» MTOCBSIIEHA IPEIMETY XUMUS.

XuMHs — 3TO OJIHA U3 OTpACIEl €CTECTBO3HAHMUS, NIPEAMETOM M3YyUEHUSI KOTOPOH SIBISIOTCS
XMUMHMUYECKUE 3JIEMEHTHI (aTOMbI), 0Opa3yeMble UMHU MPOCTHIE U CIOKHBIE BEIIECTBA (MOJIEKYIbI), UX
MIPEBPALLEHUS U 3aKOHBI, KOTOPHIM IOJYUHSIOTCS 3TU mpeBpaiieHus. [Iporpamma cocraBieHa c
yueToM TpeboBaHUil (emepanbHBIX TOCYIApCTBEHHBIX CTaHIAPTOB M COOTBETCTBYET BO3PACTHBIM
0COOEHHOCTSIM.

[Iporpamma cnocoOCTByeT (OPMUPOBAHUIO TPEIMETHBIX M YHHUBEPCAIBHBIX CIIOCOOOB
JNEHCTBUN, CaMOOPraHU3aIlK, CAaMOPETYIISALUH, PA3BUTHIO TTO3HABATEIILHOM U SMOIMOHAIBHOU Cepbl
JUYHOCTH peOEHKA, 00eCTIeYnBaIOIIUX BO3MOKHOCTh MPOA0JKEHNS 00pa30BaHMs B OCHOBHOM IIIKOJIE.

[Iporpamma  «YIUBUTENBHBIA MHp XUMHUK»  [pelHa3HayeHa s  oOydaroluxcs,
MHTEPECYIOIINUXCS UCCIEeI0BATENbCKOM JI€ATENbHOCThIO, M HampaBieHa Ha (GOPMUPOBAHHUE Y
yyYaluxcs YMEHHsI OCTaBUTh LIEIb M OPraHU30BaTh €€ JIOCTIKEHUE,a TAK)Ke KPEaTHBHBIX KauecTB —
rMOKOCTh yMa, TEPHUMOCTh K NPOTUBOPEUMSIM, KPUTUYHOCTb, HAJM4YHWE CBOETO MHEHHUS,
KOMMYHHMKATHUBHBIX KaYeCTB.

Ha 0Oaze nenrpa «Touka pocra» obecreunBaeTcs peanuzalivs 00pa3oBaTENbHBIX MPOrPAMM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HaIlpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMH 3aKOHOJATEIHCTBA B cdepe 00pa3oBaHus U ¢ YIETOM pekoMeHmanuid denepaabHOro
omnepaTopa ydueOHoro npeaMera «Xumus». ObpazoBaTenbHas IporpaMma Mo3BOJSET WHTETPUPOBATh
peanu3yeMbie 37eCh MOAXOBI, CTPYKTYPY M COJAEp)KaHWE TMPH OpraHu3aluyd OOydeHHsT XUMUHU B 8-9
KJlaccaX, BBICTPOGHHOM Ha 0a3e J1000ro M3 JOCTYMHBIX yueOHO- MeToandeckux komiuiekcoB (YMK).
Hcnonws3oBanue 060pynoBaHus LieHTpa «Touka pocTay MO3BOJISET CO3/1aTh YCIOBUS:

- JUISl pacIUPEHNUs COAEP KaHUs IKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

- JUI  TIOBBIIIEHUS IO3HABATEIbHOM AKTMBHOCTH OOyYarolUXcsd B €CTECTBEHHOHAY4YHOMH
o0acTu;

- JUTSI Pa3BUTHS JTUYHOCTH peOeHKa B IIpoliecce 00ydeHUss XUMHH, €ro CIIOCOOHOCTEH,
(opMUpPOBaHUA U YAOBIETBOPEHUS COLMAIBHO 3HAUMMBIX MHTEPECOB U NOTPEeOHOCTEH;

- 111 pabOThI C OJAPEHHBIMU ILIKOJIBHUKAMK, OPraHU3allui UX Pa3BUTHUS B Pa3JIMUYHbIX 00JacTAX
00pa30oBaTeNIbHON, TBOPUYECKON AEATEIILHOCTH.

[Tpumensis uudposbie 1a00paTOPUM HA YPOKaX XUMHHU, 00YJaIOIIMECsS CMOTYT BBINOJIHUTh MHOYKECTBO
71a00paTOPHBIX PAOOT U IKCIIEPUMEHTOB IO IPOTPAMME OCHOBHOM ILIKOJIBIL.

PackpbiTie Beqymmx uaeid, Ha KOTOPbIX 0a3upyeTcs NpPorpamMMma

Benymas wuaes nporpaMMel — CO3JaHUE COBPEMEHHOW IPAKTHKO- OPHEHTHPOBAHHOM
BBICOKOTEXHOJIOTMYHON 00pa30oBaTesIbHOW cpenibl, M03BoJisAoLIe 3()(EeKTUBHO pealn30BbIBATH
IIPOEKTHO-KOHCTPYKTOPCKYIO U 3KCIIEPUMEHTAIBHO MCCIIE0BATENbCKYIO AEATEIIbHOCTh 00YyUarOIINXCs
B Pa3HOBO3PACTHBIX IPOEKTHBIX KOMaHJaX, IOJy4aTh HOBbIE 00pa3oBaTeibHbIC peE3ylbTaThl U
MHHOBALMOHHBIE POYKThI. Maes mporpaMmbl COCTOMT B CIEQYIOIIEM: C OOJBLIMM YBJICYCHHEM



BBITIOJTHSACTCS. PEOSHKOM TONBKO Ta JEATEIhHOCTh, KOTOpass BbIOpaHAa WM CaMHM CBOOOJIHO;
NESITEIbHOCTh CTPOUTCS HE B PYCJIE OTJAECJIBHOTO Y4EOHOTO IIpeaMeTa.

Onucanue KJIYEBBIX MOHATHI, KOTOPHIMH ONIEPUPYET ABTOP MPOrpamMMbl

Kniouesvie nonamus:

XumMusi — 3TO Hayka O BEIIECTBaX, WX CBOWCTBAaX, NPEBPAlICHUSIX U SBICHUSNX, KOTOpPHIE
COTIPOBOXIAIOT ATH MPEBPALICHUS
BemecTBO — 01Ha U3 OpM MaTepuu, COCTOAIIAs U3 PEPMUOHOB HITH CoAeprKamias GepMHOHBI HApSLY
c 0o30Hamu; 00JIaJaeT Maccoi IMOKOS, B OTIMYME OT HEKOTOPHIX THUIIOB IOJIEH, KaK HamlpuMmep
ANIEKTPOMArHUTHOE. JTO TO, U3 YEro COCTOAT (PU3NUECKUE Tea.
CMmechb — 3TO TO, uTO OOpasyeTcsl MpU MEPEeMEUIMBAHUH ABYX U 00Jiee pa3IMUHBIX MO CBOMCTBAM
BellecTB. BelecTBa, cocTaBisIONINE CMECh, Ha3blBalOT KOMIIOHEHTaMu. Hanmpumep, Bo3ayx — cMmech
ra3oB: a30Ta, KUCJIOPOJa, YIJIEKUCIOr0 Ta3a W Jpyrux.Ecim macca 0lHOrO KOMIIOHEHTa B JIECATKU
pa3 MEHBIIE MacChl JIPYroro KOMIIOHEHTAa CMECH, TO €ro Ha3bIBAIOT MPUMEChI0. [0BOpST, 4YTO
BEIIECTBO 3arpsi3HEHO.
PacTrBOp — ogHOpOHAs (TOMOTEHHAs) CUCTEMA, B COCTaB KOTOPOU BXOST MOJIEKYJIbI (ATOMBI, HOHBI)
JIBYX WM Oojiee THUNOB, NMPHUYEM JOJII YACTHUI[ KaXKJIOTO THIA MOXET HEMPEpPhIBHO MEHSTHCS B
onpenenéHHplx npenenax. OT MeXaHMYECKOM CMECH pacTBOpP OTIMYAETCS OJHOPOIAHOCTBHIO, OT
XUMHUYECKOTO COCIUHEHHUS - HEMOCTOSHCTBOM cocTaBa.KoJiouaHble cucTeMbl — 3TO CHCTEMBI,
MTPOMEKYTOYHBIE MEXKTy HCTHHHBIMH PACTBOPAMHU M TPYOOTUCTICPCHBIMHU CHCTEMaMU — B3BECSIMH, B
KOTOPBIXUCKPETHBIC YaCTHUIIbI, KAIUTH WU ITy3BIPhKH JTUCTIEPCHOH (Da3hl, UMEIONNe pa3MepXxoTs ObI B
omHoM w3 wm3Mepenuit or 1 mo 1000 wM, pacnpenereHbl B JUCIIEPCHOHHON cpelie, OOBIYHO
HEIMPEPBIBHOM, OTIIMYAOIIEHCS OT MIEPBOM 110 COCTABY MJIM arperaTHOMYCOCTOSHHUIO.
pH — BoopoaHbIii TOKa3aTelb.
HanouacTunbl — 310 00pa3oBaHMs, COCTOSIIKE U3 aTOMOB MM MOJIEKYJ C pa3MepamMH MEHBIINMHU
100 manomerpoB. HaHouacTuiel (OMOJIOTHYECKHE, OPraHUYECKHUE, METAJUIOPTaHUYECKUE) SBIISIOTCS
HEKUMHU WHIUBUAYaJbHBIMU 00pa30BaHUsIMU, 00J1a1al0IUMU CIEU(UIECKIM CTPOCHHUEM.
JKcnepuMeHT — (aT. experimentum — mpoOa, OMBIT) — POJ OMBITA, UMEIOIIETO IMO3HABATEIIbHBIMH,
L[€JICHANIPaBJICHHO  HMCCIEA0BAaTEIbCKUN, METOJMYECKHI XapakTep, KOTOpbIii HpPOBOAWUTCA B
CHEIHAbHO 3a/IaHHBIX, BOCIPOU3BOJUMBIX YCIOBHUSIX IIYT€M HX KOHTPOJMPYEMOTO H3MEHEHHS.
Pemaroriee 3HayeHHe B OSKCIEPUMEHTE HMEET HCCIEIOBAHUE HCHBITYEMOIO B  «CTECHEHHBIX)
(®.b3koH) — npeaeNbHBIX, IOTPAHUYHBIX, KPUTUYECKUX — COCTOSIHUSIX.
Habaronenne — onucaTeabHbIA MCUXOJIOTHUYECKUN HCCIEI0BATEIBCKAM METOJ, 3aKJIIOYaIOIIUNCS B
L[EJICHANPaBJICHHOM M OPraHU30BAaHHOM BOCIPHUSTHH W PErUCTpalliM MOBEAEHUS H3y4aeMoro
00BbeKTa.
®du3znyeckne CBOWCTBa — JI00bIE XapaKTEPUCTUKH OOBEKTAa WJIM BEIIECTBA, KOTOPbIE MOTYT ObITh
W3MEpEHBI WU BOCIIPUHSTHI IPU COXPAHEHUHU UX UICHTUYHOCTH.
XHMHYeCKHE CBOICTBA — CBOWCTBa BEHIECTB (XUMHUYECKUX DIIEMEHTOB, IMPOCTHIX BEILECTB H
XUMHUYECKUX COCTUHEHHI), UMEIONINE OTHOLIEHNE K XUMUYECKUM MPOIECCaM, TO €CTh MPOSBIIIEMbIEC B
Mpolecce XUMHUYECKOW peakuuu W Biaustomue Ha He€. K XuUMUYecKMM CBOWCTBaM OTHOCSTCA
CIIOCOOHOCTBH pearupoBath C APYTUMU
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BEIIECTBaMU, CIOCOOHOCTH K Pa3i0oKEeHUIO U K AUCCOLUALHH.

IIpoexkTHass paGora — 3TO camocTosiTeNbHAs paboTa ydwamierocsi, HalpaBjeHHas Ha pelICHHE
KOHKPETHOW MpoOJeMbl, MPaKTHYECKOE AOCTIDKEHHE pe3ylbTaTa uccieroBanus. IIpoektHas paboTa
MO3BOJISIET yJalIeMycsi IPUOOPECTH HABBIKM HUCCIIEA0BATENHCKOM paboThl, MPOJIEMOHCTPUPOBATH CBOU
JOCTHKEHHUSI B CAMOCTOSITEJIHbHOM OCBOCHUU COJEp)KaHUS M30paHHBIX OONacTeil 3HAHWU WM BHJIOB
JESATEITbHOCTH.

HanpaBiieHHOCTH NPOrpaMMblI

JononuurensHas oOuieoOpa3oBaTenbHas —oOlIepa3BUBarolias  Iporpamma
«Y AMBUTENBHBIN MUP XUMHUI» UMEET €CTECTBEHHO-HAYYHYIO HAIPABICHHOCTD.

YpoBeHb 0CBOEHHS POrPaMMbI

YpoBeHb OCBOEHUS IPOTPaMMBbl — 0A30BBIH.

IIpakTHyeckas 3HAYMMOCTH 0OOpPa30BaTe/IbLHON NPOrpaMMbl OOYCIIOBJIIEHA TEM, YTO
M3yUYeHHE TPOTPAMMBI SIBIISIETCS] BXKHBIM IS TPOPECCHOHATFHOTO CaMOOTIPEICICHUST 00y aFOIIIUXCS.
Bo3M0XHO, 4TO MPOCHYBIIHIICS HHTEPEC K XUMHUH MOKET repepact B Oyaymyto npodeccuro. OHa He
TOJIBKO J[a€T BOCIIMTAHHHKAM TPAKTHYECKHE YMEHUS W HaBBIKH, (DOPMHUpPYET HavaIbHBIH OIIBIT
TBOPYECKOW MEATENBHOCTH, HO W Pa3BHBAET MHTEpEC OOy4aromMXcs K JKCIEPHUMEHTY, HAyYHOMY
MOUCKY, CIIOCOOCTBYET HMX CaMOOIPEIEICHUIO, OCO3HAaHHOMY BbIOOpY mpodeccuu. ObOydaroniuecs
CMOTYT Ha MPAKTHUKE MCIIOJIb30BaTh CBOM 3HAHMS HA YPOKaX XHMHUU H B



ObITY.
IpuHuunsl 0T60pa coep:kaHusi 00pa3oBaTeIbLHON NPOrPaMMBbI
[Tpunnuns! oT6opa comepxkanus (0Opa3oBaTENbHBIM MPOLECC MOCTPOCH C yYETOM YHHKAJIBHOCTU H
HETMIOBTOPUMOCTH KaXKI0T0 peOeHKa 1 HAalpaBJIeH Ha MAKCUMAJIbHOE Pa3BUTHE €r0 CIIOCOOHOCTEN):
- MPUHLUT €JMHCTBA Pa3BUTH, 00y4EeHUS U BOCIIUTAHMS,
- MPUHIUT CUCTEMAaTHYHOCTH U TIOCIIEA0BATEILHOCTH;
- TPUHIHII TOCTYITHOCTH;
— MPUHIAIT HATJISTHOCTH;
- MPUHIUT B3aMMOJICHCTBHSI U COTPYIHUYECTBA;
— MPUHIUT KOMIUIEKCHOTO TTOAXO0/a.
OT1auyuTebHbIe 0CO0EHHOCTH MPOrPaAMMBbI

XapakTepHO 0COOEHHOCTHIO COBPEMEHHOT'O BPEMEHH SBJISIETCS aKTUBU3AIUSI MHHOBALIMOHHBIX
nporueccoB B oOpasoBaHuu. KakJplil TOKEH yMETh alalTUPOBAThCA K OBICTPOMEHSIOIEMYCS MUPY,
TBOPYECKH MBICIUTh U CAMOCTOATEIBHO TOMOJIHATH CBOM 3HaHuA. [Iporpamma HampaBieHa Ha
JMYHOCTHO-OPUEHTUPOBaHHOE oOydeHue. Poib menarora cOCTOMT B TOM, YTOOBI CO3AaTh KaKJIOMY
oOyuaroliemycs Bce yclIoBUS, Ui HauOoJiee MOJIHOTO PACKPBITHS U pealu3alli €ro CoCOOHOCTEH.
CoznaTh Takue CUTyallMHM C MCIIOJIb30BAaHMEM Pa3IMUYHBIX METOJI0B OOy4YEeHHUs], MPU KOTOPBIX KaIbIil
oOyuaromuiicst npuyaraer coOCTBEHHbIE TBOPUYECKUE YCHIIMSI M MHTEIJUIEKTYalIbHbIE CIIOCOOHOCTH NP
pElIeHUH TMOCTaBJIEHHBIX 3a4a4.

eab pgomosHUTENbHON 001mIC00pa30BaTEbHONM 00IIEPA3BUBAKOIIECH IPOrPaMMBbI:
¢dbopMupoBaHHe Yy OOYyYarOIMXCS HAYYHBIX TNPEJICTaBICHUH O XUMUU B TIOBCETHEBHOM IKHU3HU
YelloBeKa uepe3 MpoOyXKJEeHHE HHTEpeca W Pa3BUTHENPOPECCHOHANBHBIX CKIOHHOCTEH K IMPEeaMETy
C MOMOIIBIO 3KCIIEPUMEHTA.

3anayu J0NMOJHUTEILHOM 0011€00pa30BaTEeILHON 001Iepa3BUBAIOIIEH POrPaMMbl
Oopazosamenvnvie:
paclIMpUTh Kpyro3op oOydaromuxcs 0 MUpe BELECTB;

UCIOJIb30BATh TEOPETUUECKHE 3HAHUS 110 XUMHH Ha IIPAKTUKE;
— 00y4UTh TEXHUKE O€30MaCHOCTH ITPH BBIIIOJHEHUN XUMUYECKUX PEAKIIMA;

— chopmupoBath HABBIKH  BBITOJIHCHHSI NpoeKTOB ¢ wmcnosib3oBanueM HWKT "
nudpoBoro 060pyI0BaHNUS;

— BBIIBUTb TBOPYCCKHU O,Z[apéHHBIX 06yqafonmxc>1 U IIOMOYbUM IIPOABUTH ce0s.

Pazeusarowue:

— crnocoOCTBOBATH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00yUaronuxcs;

— ¢dopmupoBars UKT-komneTenToCTH;

Bocnumamensnuie:

— BOCIHTATh CAMOCTOSITEIHHOCTH IPHU BHITIOTHEHUH PaOOTHI;

— BOCMHTATh YyBCTBO B3aMMOIIOMOIIM, KOJUIEKTHBU3MA, YMEHHEpPAOOTaTh B KOMaHJE;BOCIUTATh
YyBCTBO JIMYHOM OTBETCTBEHHOCTH.

IIcuxosioro-negarornyecKue XapaKkTepucTHKU 00y4aroIuxcs,
Y4acTBYIOIIMX B peain3aluy o0pa3oBaTe/lbHON NPOrpaMMbl



JlononHuTENBbHAS 00LIC00pa3oBaTeIbHas OOLIepa3BUBaOIIas NporpaMma NpeHa3HaueHa s
nereii B Bo3pacte 13-14 ner.

OcoOeHHOCTH peau3anuy NPOrPaMMbl

[Iporpamma peanu3yercsi B paMKax HalMOHAIBHOTO TMpoekta «OOpa3oBaHue», IEHTpa
€CTeCTBEHHO-HAy4yHOU HampaBieHHOCTH «Touka pocray. [loctpoenue 3aHaTHil B 1UanoroBoit opme.
3aHATHSI KOMILJIEKCHBIE, BCE CaMO€ CJIO’KHOE IEPEBOJUTCS Ha A3bIK 00pa30B M OCBAUBAETCS B XOJI€
UIpbl, SKcnepuMeHTa. Ha npakThueckux 3aHiITUSIX OO0ydarollMecs CaMOCTOSTENIbHO BBIIOJIHSIOT
HaOJIOIEHUS, IPAKTHYECKUE U TBOPUYECKHE PabOTHI.

I'pynma ¢opmupyercst u3 uucna obyqaromuxcs 9 kmaccoB MOY COLI Ne 43 peanusyromieit
IIPOrpaMMmy;

[IporpaMmma oOBeAMHEHUS NpPELyCMaTPUBACT WHIAUBUAYAJIbHbIE, TPYIIOBbIEC, (POHTAIBHBIE
(hopMBI pabOTHI C IE€THMH.

®opma 00yueHHsI — OYHasl.

Pexum 33HHTI/II71, NEPUOAUYHOCTD U MPOAOJIKHTEC/ILHOCTD 3aHATHH

OO6miee komu4yecTBO 4acoB B roj — 34 dyaca. I[IpogoIDKUTETFHOCTh 3aHATHN HCUYUCISETCS B
akajgeMuueckux vacax — 45 munHyr. Hepenpnas Harpy3ska Ha oxany rpymmy: 1 uac. 3asstus
npoBoATcs 1 pa3 B HenEmo.

OcHoBHBIE MeTOABI 00y4YeHUS

B coBpeMeHHBIX TEXHOJOTHYECKUX YCIOBHSIX IMpoIlecC 00ydeHUs TpeOyeT METOI0JIOTHIECKOM
aJanTaIy ¢ y4eTOM HOBBIX PECYPCOB U UX CIICIUPHUICCKUX 0COOSHHOCTEH.

VYyacte B 00pa3oBaTeNbHBIX COOBITHSAX IIO3BOJISIET OOydarommmcs mpoOoBaTh ceds B
KOHKYPCHBIX pE&KHUMax U JEMOHCTPUPOBaTh YCIIEXH H JIOCTWKEHHWs. [Ilpum opraHmzanuu
00pa3oBaTeNbHBIX COOBITUH COYETAIOTCS WHAMBHUIYAIbHBIE W TPYNIOBBIE (DOPMBI NESITEIBHOCTH M
TBOpYECTBA, PA3HOBO3PACTHOE  COTPYIHUYECTBO,  BO3MOXKHOCTh  «KOMAaHJHOTO  3a4eTay,
pediieKCUBHAsT JIEATEIHOCTD, BBINENISACTCS BpeMs [UIA  OTHAbIXa, He(GOpManbHOTO OOUICHHUS W
penakcarmi. Y 0Oyd4aroIIMXCs TIOBBINIACTCS IO3HABAaTEIbHAs AKTUBHOCTh, PACKPBIBACTCS WX
MOTEHITNAJ, BEIPa0AaThIBACTCSl YMEHHE KOHCTPYKTUBHO B3aMMO/ICHCTBOBATH JIPYT C IPYTOM.

Kamnoe 3aHATHUC COACPIKUT TCOPECTUUCCKYIO YaCTh U IMPAKTHYCCKYIO pa60Ty 110 3aKpPCILJICHUTO
9TOIr0 Martcpualia. Bnaroz[apﬂ TaKOMY IHoaxonay y O6y‘IaI-OH_II/IXC$I BBIpa6aTBIBaI-OTC$I TaKH€ KadeCTBa,
KaK pCIICHUC ITPAKTUYCCKUX 3aJiad, YMCHHUE CTaBUTh LCJIb, IINITAHUPOBATh JOCTHXKCHUC STOM IIEIIHN.

Kamnoe 3aHATHUC YCJIOBHO paS6I/IBaeTCH Ha 3 YaCTH, KOTOPBIE COCTABJIAIOT B KOMIIJICKCC
OEJIOCTHOC 3aHATHUC:

1 YacTh BKJIIOYAaeT B ce0s OpraHu3allMOHHBIC MOMCHTBI, H3JIO)KCHHC HOBOI'O MaTtcpuraia,
IUIAHUPOBAHUC U pACIIPCACIICHUC pa6OTLI JJI KaXJ0I0 06yqa10mer0051 Ha JaHHOC 3aHATHUC,



2 4acTh — MpakTHYecKas pabora oOydaromuxcs (MHAMBULYaIbHAS WM TPYIIIOBAs,CAMOCTOSTEbHAS
U COBMECTHO C [I€JaroroM, I0J KOHTpPOJIEM Iiefarora). 371eCh IPOUCXOJIUT 3aKpelieHUe
TEOPETUYECKOTO Marepuana, oTpadaThIBAIOTCS HABBIKM MPHEMBI;, (POPMHUPYIOTCS YCHENIHbIE CIIOCOObI
npodeccCuoHABLHOM IeATENBHOCTH;

3 uyacTe — NOCBSLIEHA aHAIU3Yy IPOJETAHHON PabOThl M IOABEAEHUIO MTOTOB. JTO KOJUIEKTHBHAS
JEATeIbHOCTD, COCTOSIIASA U3 AaHATUTUYECKOHN JEeSTETBbHOCTH Ka)XI0ro 00yJaroImero, nejaarora u Bcex
BMmecre. lllupoko ucnosnbzyercs Gopma TBOPUYECKUX 3aHATHM, KOTOpas MPUAAET CMBICI OOy4YEHHIO,
MOTHUBHPYET OOYy4YalOmMXCs. DTO MO3BOJISIET B YBJICKATEIbHOW M JOCTYMHOW (opMme NpoOyAHuTh
MHTEpeC 00yUarOMUXCsl K H3y9eHUIO MaTepHaa.

Meton auMckyccuu y4yuT OOy4arouuxcss OTCTauBaThb CBOE€ MHEHUE M CIyllaTh JIPYrHX.
Hanpumep, mnpu H3rOTOBICHMH JEKOpAMd WM TEPCOHAXEH MyabTPHiIbMa 00ydJaromuMcs
HEOOXOJIMMO BBICKA3aTbCsl, APTyMEHTUPOBAHHO 3alllUTUTh CBOIO paboTy. Y4eOHble TUCKYCCHH
00oTaIaroT NpeCTaBIeHUs O0YyJaIOLUIUXCS 110 TEME, YIIOPSA0YUBAIOT U 3aKPEIIAIOT 3HAHUS.

JlenoBasi Urpa, Kak CpeICTBO MOJEIUPOBaHMs Pa3HOOOPA3HBIX YCIOBHH MPO(ecCHOHATBHOM
NESITebHOCTH (BKJIOYash JKCTpEMalbHbIE), IMOKA3bIBa€T MM BO3MOXXHOCTh BBIOOpa 3TOH cdepsl
NEeSITENIbHOCTH B KauecTBe OyayIiei npodeccuu.

PoneBas urpa mo3BossieT ydyacTHUKAaM MpPEJICTaBUTH ce0sl B MPEUIOKEHHONW CHUTyalluH, OLIYyTUTh T€
WIN MHBIE COCTOSIHUSI Oojiee peajbHO, MOYYBCTBOBATh MOCJIEACTBUSA TE€X WM HHBIX JEHCTBUM H
MIPUHSATH pEelIeHHE.

MeTo1bl, B OCHOBE KOTOPBIX pacrojaraeTcsi ypoBEeHb JAESITeIbHOCTH YYaIIUXCs:

- UCCIIEZI0BATENIbCKUN — CAMOCTOSITENIbHAs TBOpYECKas padoTa ydaIuxcs;

- perOHYKTI/IBHI:Jﬁ — ydJalmuecs BOCIIPOU3BOIAT ITOJIYYCHHBIC 3HAHUA W OCBOCHHBIC CIIOCOOBI
JACATCIBbHOCTH,

- 00BACHUTEIBHO-UIUTIOCTPATUBHBIN — IETU BOCIPUHUMAIOT M YCBaUBaIOT TOTOBYIOWH(OpMaIIHIO;

-  YacTUYHO-TIOMCKOBBIN — y4acCTue z[eTeﬁ B KOJIJICKTUBHOM IIOMCKE, PCHICHUU ITOCTaBJICHHOM 3aJa4u
COBMECTHO C II€aarorom. MCTOI[I)I, B OCHOBC KOTOPBIX JICKUT croco0 opraHu3al 3aHATHUSA:

- HArJSAHBIA  (TIOKa3 MYJIBTUMEIMHHBIX MaTepHajoB, WILIIOCTpaluid, HaOJIIOJEHHE, TI0Ka3
(BBITIOJIHEHHUE) TIeJaroroM, padboTa mo oOpasiy u Jp.);

- MPaKTUYEeCKHUil (CheMKa MyIbTPHIbMA COTIACHO PACKaPOBKE, MOHTAXK.);
- CIIOBECHBIH (YCTHOE U3JI0KeHue, Oecena, paccKas, JeKIHsI U T.1.).

MeTOI[BI, B OCHOBE€ KOTOPBIX JICKUT (bopMa opraHusanuvu A€ATCIbHOCTHU o6yqa}omﬂxc;1 Ha
3aHATHUAX. HpI/I OCYHICCTBJICHNHA O6pa3OBaT€J'II>HOFO mponecca IpuMEHAIOTCA CICAYOINE METOIbI:

- HpO6J'IeMHOFO H3JI0KCHUA, I/ICCHC,Z[OBaTeHBCKI/Iﬁ (I[J'Iﬂ pa3BUTHA CaMOCTOATCIBHOCTH MBIIJICHUA,
TBOPYCCKOTI'O IIOAX0/Ja K BBIIIOJTHACMOM pa60Te, HCCHCHOB&TCHBCKHXYMCHHﬁ);

- 00BSACHUTEILHO-WILTIOCTPATUBHBIN (1711 hOpMHUPOBAHUS 3HAHUH M 00pa3a IeHCTBHN ),
- penpoayKTUBHBIN (1151 JOPMHUPOBAHUS YMEHUI1, HABBIKOB U CIIOCOOOB JIETEIILHOCTH);
- CJIOBECHBIU

- pacckas, o0bsICHeHHe, Oecena, Jekuus (11t GOPMHUPOBAHUS CO3HAHMUS ),



- CTUMYJIUPOBaHUS (IPOCMOTP MYIbT(HUIBMOB, TOOMIPEHHS).

B oOpa3oBaTtenbHOM mpoIiecce HMCIOJB3YIOTCA Pa3iudHble (JOPMBI IPOBEACHUSA3AHATHS:
e Oecenpl;
e TMPAKTUYECKOE 3aHATHUE;
e XHMHWYECKUU IKCIICPUMEHT;
e paboTa Ha KOMIIBIOTEPE;

IInanupyemble pe3yJibTaThl 0CBOEHHS 00YUYAIOIIMMHUCS NPOrpaMMbI

JIn4HOCTHBIE pe3yJabTaThl:
— OCO3HaBaTh €IUHCTBO M IIEJIOCTHOCTH OKPYKAIOMIETO MHPA, BO3MOKHOCTH €r0 IMO3HABAEMOCTH U
00BSICHUIMOCTH Ha OCHOBE JIOCTUKCHUI HAYKH;
— TIOCTETIEHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh U
TOTOBHOCTh K CaMOOOpa30BaHHIO, B TOM YHCJIE€ M B paMKaxX CAMOCTOSTEILHOW JEATEIFHOCTH BHE
TITKOJTBI;
— OIICHMBATh JKU3HEHHBIE CHTYallMM C TOYKH 3peHUsi OezomacHOro obpas3a XKU3HU U COXPAaHEHHS
3JI0pOBBS;
— OIIEHMBATH SKOJIOTUIECKUN PUCK B3aMMOOTHOIICHNH YEIOBEKA U TPUPO/IBI.
— (opMHpoOBaTH HKOJIOTHYECKOE MBINIJICHHE: YMEHHUE OICHHBATh CBOIO NESTEIBHOCTh W TOCTYIKU
IPYTUX JEOJIEH C TOYKH 3pEHHS COXPaHEHHsI OKPY)KAIOLIeH Cpelbl - TapaHTa )KU3HU U OJaromorydust
J0JIeN Ha 3emuie.
MeTanpeaAMeTHBIMH pe3yJbTaTaMH HW3YYCHUS Kypca «YIWBUTCIBHBIH MHpP XUMHUW») SBISCTCS
(dbopMHpoBaHNE YHUBEpCAIbHBIX yueOHbIX neiictuil (YVY ).

Pecynamuenvie YY/I:
— CaMOCTOSITEIIFHO OOHAPYKUBATh U (HOPMYITHPOBATH YUCOHYIO MMPOOIIEMY, ONIPEACIIATHICTh YIeOHON
NesITeNIbHOCTH;
— BBIJIBUTaTh BEpCUM  pelIeHUs  MpoOJeMmbl, OCO3HAaBaTh KOHEYHBI  pe3ynbTar,
BBIOMPATH U3 MPEUIOKEHHBIX U UCKAaTh CAMOCTOSITEILHO CPEACTBAOCTHKEHUS 1IEITH;
— OCYILIECTBJIATH IleJIeNoIaraHye, BKII0Uas MOCTAHOBKY HOBBIX LieJie,mpeoOpa3oBaHue
MIPAKTUYECKON 3a]]aui B IO3HABATEIIbHYIO;
— COCTaBJIATh (MHAUBHUAYAJIHHO WIIU B TPYIIIE) IUIAH PElIeHUs IpoOIeMbl;
— paboTas Mo miaHy, CBEpSATh CBOU JEHCTBUS C LIEIbIO U, IPU HEOOXOIUMOCTU,UCIPABIATH
OLIMOKHU CaMOCTOSITENILHO;
— YYMUTHIBaTh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAWHAIUMHM Pa3IUYHBIX MO3UIUI B
COTPYJHHYECTBE;
— B IMAJIOTe C YUYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSATEIHHO BHIPAOOTAHHBIEKPUTEPUUOIICHKH.

Ilo3nasamenvnovie YY/[:
— aHAJIM3HUPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 0000IIaTh(aKThI U SIBJICHHS;



— OCYHICCTBJIATH CpaBHCHUC, KHaCCI/I(i)I/IKaLII/IIO, CaMOCTOSITeJIBHOBBI6I/Ipa$I OCHOBAHHA UKPUTCPUUN IJIA
YKa3aHHBIX JIOTUYCCKUX onepaunﬁ;

— CTpOHUTH JIOTHYECKOE paccyxeHue, BKITIOYAIOIIEE YCTaHOBJICHUE MIPUYUHHO-
CIICICTBEHHEIX CBS3CHi;

— CO3/1aBaTh CXEMAaTHUYECKHUE MOJEIH C BBIJCIIEHUEM CYLECTBEHHBIX XapaKTEPUCTUKOOBEKTA;
— COCTaBJISATh TE€3UCHI, Pa3IMUHbIE BU/IbI INIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);
— npeoOpa3oBBIBATH HHPOPMAIUIO U3 OJHOTO BUJA B IPYro# (TabIHIly BTEKCT H TIp.);

— YMETh OIpPEAEsITh BO3MOXHbBIE UCTOUHUKH HEOOXOAMMBIX CBEICHHI, POU3BOIUTHIIONCK
nH(OpMAINY, aHATH3UPOBATH U OIICHUBATH €EI0CTOBEPHOCTH;

— 000011aTh TOHATHUS - OCYIIECTBIISATh JIOTHYSCKYIO OTICPAIHIO IEPEX01a OT MOHATUH CMEHBIITHM
00BEMOM ITOHATUSM € OOJIBIITUM 00BEMOM;

— CTPOWTH JIOTUYECKUE PACCYKJCHHS, BKIIOYAIONIME YCTAHOBIICHUE MPHUYUHHO- CJIEJACTBEHHBIX
CBsI3€i;

— OOBSCHATH SBIICHUS, TPOIECCHI, CBSA3M W OTHOIICHUS, BBISIBISIEMBIE B XOJE HCCIICIOBaHUS,
OCYIIECTBJISATh BBIOOp HambOonee S(P(PEKTUBHBIX CMOCOOOB pelieHus 3aJad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBHUH.

Kommynuxamuenwvie YY/I:
— ymeTh (QopMynupoBaTh COOCTBEHHO€ MHEHHWE H TIO3WIMIO, apTyMEHTHPOBaTh €€ |
KOOPJAMHHUPOBATh €€ C TMO3UIIUH MAaPTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUS B
COBMECTHOM JIeSITeIbHOCTH,

— oroOpakaTb B peyd CcOJAEpKaHHE COBEpIIaeMbIX JAEWCTBHM, Kak B (opMe T'poMKOM
COLIMANTU3MPOBAHHOM peun, Tak U B (hopMe BHYTpEHHEH peun;

— YMETh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS;

— YMETh OCYHIIECTBJIATh B3aWMHBIM KOHTPOJIb M OKa3blBaThb B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

— yMeTh paboTaTh B TPYIIE - yCTaHaBJIMBATh pabouue OoTHOmIEHUS, dYDPEKTUBHO COTPYAHUYATH U
CTIOcOOCTBOBATH MPOTYKTUBHOM KOOTIEPAIIHH.

IIpenmMeTHBIMHU pe3yIbTATAMHU U3YYEHUS [IPEAMETA SBJISIOTCS CIEAYIOUIUE YMEHUS:
— OCO3HaHHUE POJIU BEIIECTB;
— OIpeAeNsaTh POJib Pa3IMYHBIX BELIECTB B IPUPOJIC U TEXHHUKE;
— OOBACHATH POJIb BEILIECTB B UX KPYTOBOPOTE;
— paccMOTpeHUEe XUMHUECKUX ITPOLIECCOB;

— HCMOJb30BaTh 3HAHUS XUMUU MIPH COOIIOICHUH MPABUI UCTIOIb30BAHUS OBITOBBIXXUMHUECKUX
MpernapaTos;

— Ppa3iindyaThb OIIACHbIC U 0e30macHbIE BCIICCTBA,
— IPUBOJUTHL IPUMECPBI XUMHWYCCKHX ITPOLECCOB B IIPUPO L,

— HaxXOoJUTb YCpPThI, CBHUICTCIILCTB YIOIIIUC 00 O6H_II/IX IMIpHU3HaKax XHUMHYCCKHUX
IIpOoHCCCOB U UX PA3IIUIUAX]

— HCIOJb30BaHUE XUMHYECKUX 3HAHUI B 6BITy;

— OOBSACHATH 3HAUCHHE BEIIECTB B *KU3HU U X035IMCTBE YCJIO0BCKaA,



— OOBACHSATH MUP C TOYKH 3PpCHHUA XUMHUH,

— (opMUPOBATH MIPEICTABICHUS O OyAyIIeM MpodecCHOHATHLHOM BhIOOpE.

Kpome Ttoro, 3aHarus nmpusBasbl npoOyIuTh y o0yyaromuxcs MTHTEpEC K
XMMUYECKON HayKe, CTUMYJIUPOBATh JanbHennee U3y4eHUE XUMHUH.
XUMUYeCKue 3HaHUs, CHOPMUPOBAHHBIC HA 3aHATHSIX, WHOOPMAIMOHHAS KYJIbTypa OOyUYaIOUTUXCS,
MOT'YT OBITH HCIIOJIL30BAaHEI UMU AJI paCKPBITUA pa3JIAIHbIX HpOHBHeHHﬁ CBsSI3HU XUMUU C )KU3HBIO.

BocnurarejbHbIe pe3yJjbTarThbl:

— BOCIMTAHUE DKOJIOTUYECKON TPAMOTHOCTH U XUMHYECKOW KYJIbTYpbl TpH OOpalieHuu C
BEIIECTBAMU;

— OpHEHTalus Ha BBIOOP XUMHUKO-OHMOJIOTHYECKOTO PO UIIS;

— BOCIUTAaHHUE OTHOIIEHWS K XUMHH KaKk K OJHOMY U3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUSI U AJIEMEHTY OOIIeueI0BEUECKOM KyIbTYypHl;
— BOCIHUTAaHHWE HMOLMOHAIBHO-IIECHHOCTHOTO OTHOIIEHUS K OKpPY)KalIleMy, CIOCOOCTBOBAThH
(hOopMHUPOBAHMIO 3CTETUUYECKOIO BKYCa;
— ¢dopmMupoBaHNE KOMMYHHKATUBHOM KyJIbTYphl, BHUMAHUSI M YBKECHUS K JIOJISIM, TEPIIUMOCTh K
qy)KOMY MHEHHIO, YMEHUS paboTaTh B TPyIIe;
— BOCHHTAHHUE BOJIEBBIX KAUECTB YCUIAUMBOCTH, TEPIICHUS,, BHUMATEIBHOCTH, CTapaTeIbHOCTH,
YMEHHUSI TI0BOAUTH pabOTy /10 KOHIIA;
— (opMHpOBaHHE IKOJOTUYECKOTO MBIIUICHUS: YMEHHS OILIEHUBATh CBOIO JESITENBLHOCTbh U MOCTYIKH
JPYTUX JIIOJIeH C TOYKU 3pEHUsl COXPAHEHHUs OKPYXaloIle cpesbl - TapaHTa JKU3HU U OJIaronoirydus
J0JIeN Ha 3emuie.

MexaHu3M OLleHMBaHNUS 00Pa30BaTeJbHbIX Pe3yJIbTATOB

1. YpoBeHs TeopeTHUECKUX 3HAHMIA.
- Huskwnii ypoBenb. OOywaronuiics 3HaeT (parMeHTapHO HM3y4eHHBINH MmaTtepuan. M3ioxeHue
MaTtepuana cOuBuMBOE, TpeOyroliee KOPPEKTUPOBKU HABOASIIMUMU BOIIPOCAMH.
- Cpennuit ypoBeHb. OOyUalOmuiics 3HACT U3YUCHHBIN MaTepuai, HO IS MIOJTHOTO PACKPBITHS
TEeMBbI TPEOYIOTCS IOMOJIHUTENIBHBIE BOTIPOCHI.
- Bricokuit ypoBenb. O0ydaroniuiics 3HaeT U3y4CHHBIM MaTeprall. MOXET 1aTh JIOTHYECKH
BbIJICPKAHHBIN OTBET, IEMOHCTPUPYIOUIUI MOJHOE BIIAJCHUE MATEPHAIIOM.
2. YpoBeHb NPAKTHYECKUX HABBIKOB M yMEHUI. PaGoTa ¢ MHCTpyMeHTaMH, TEXHUKA O€3011aCHOCTH.
- Huskuit ypoBens. TpeOyercs KOHTPOJIb MeAarora 3a BHIIOJIHEHUEM MPaBUII 10 TEXHUKE
0€301acHOCTH.
- Cpennuii ypoBeHb. Tpebyercs nepuoauueckoe HaOMUHAHKE O TOM, KaK paboTaTh ¢
MHCTPYMEHTAMH.
— Bricokuii ypoBeHs. UeTko u 6e3o0macHo pabotaeT nunctpymentamu.3.CreneHpb
CaMOCTOSITEILHOCTH TPU CIIPOBEICHUN IKCIIEPUMEHTA.
- Huskuit ypoBenb. TpeOyeTcsi MOCTOSIHHBIE MOSICHEHUs IeJarora BO BPEMSIIOKaIpOBOM
CHEMKH.
- Cpennuii ypoBeHnb. Hyxkaercs B MOSCHEHUHU MOCIIEI0BATEIBHOCTH PabOTHI, HOCIIOCOOEH
nociie 0ObSICHEHHS K CAMOCTOATEIbHBIM JCHCTBUSIM.
- Bricokuit ypoBeHb. CaMOCTOSTENHHO M O€30MaCHO BBITIOIHSET YKCIIEPUMEHT.



®opMbI NOABEIeHUS] HTOTOB peau3aluu 00pa3oBaTe/IbHOIl
NPOrpaMmblI

B koHme y4eOHOro rojpa oOy4aroUIUiiCs JOJDKEH BBINOJHUTH M 3aIIUTHTHIPOCKTHYIO
pabory.

Crnoco0bl onpeiesieHust pe3yJdbTATUBHOCTH:
Hauanvnoiii koumpons (cenmsops) B BUIC BU3yaTbHOTO HAOIIOICHUS MTearora 3a OO0 ICHIEM
BOCIIMTAaHHUKAMH TEXHUKU 0€3011aCHOCTH, IOBEIEHUEM U padOTe € MOCIEAYIOIINM 00CYXKIEHUEM;
Texywuti KOHMpob (8 meuenue ece2o yueoHo020 200a) B BUIE BU3yalIbHOTO HAOIOIEHUS TTe/larora 3a
MIPOIIECCOM BBIIOJTHEHUS YHAITUMHUCS MPAKTHYECKUX pabOT, MPOEKTOB, MHANBUAYAIBHBIX 3a/IaHHH,
ydacTus B IIPeIMETHOM HEJENIe eCTECTBO3HAHMUS,
IIpomesicymounvlii koHmpons (memamuyeckuti) B BUIE NPEIMETHOM JMArHOCTUKU 3HAHUS JI€THMU
MIPOUICHHBIX TEM;
Hmoeoswiii konmpons (Maii) B BUJIE W3YYEHUS U aHalIM3a MPOOYKTOB TpyAa ydalluxcs (IPOEKTOB;
cooOrmieHnii, pedepartoB), mporecca opraHuzauu padbOThl HaJ MPOJAYKTOM U JUHAMHUKUA JTUYHOCTHBIX
W3MEHEHU .

®opMbl y4éTa 3HAHU, YMEHU NIPH peajiu3aluy NporpaMmbl:
— Omnpoc;
— OO6cyxnenue;
— CamocrosTenbHas paboTa;
TectupoBanue;

[IpesenTanus u 3ammTa TBOPUYECKOM pabOTHI (MMPOEKTHI U AP.).
Opranu3anuoHHO-NeAATOTHYeCKUEe YCJIOBUS pPeau3auuy 00pa3oBaTeIbHORIIPOrPaMMbl
Hayuno-meroauueckoe oGecrieueHue peaqn3aliyl MporpaMMbl HAlpaBiIeHO Ha oOecreyeHue
HIMPOKOTO, TOCTOSIHHOTO U YCTOWYUBOTO JAOCTYIA JUIsl BCEX YYaCTHUKOB 00pa30BaTeNbHOTO Mpolecca
K 10001 mH(MOpMAIMK, CBA3aHHON ¢ peanu3anuell o0pa3oBaTeIbLHON MPOrpPaMMbI, TUIAHUPYEMBIMU
pe3yibTaTaMy, Opraiusanyeil 00pa3zoBaTeIbHOTO MPOIIECca U YCIOBUSIMHU €TI0 OCYIIECTBICHUS.
ConuanbHO-TICUXOJIOTUYECKHE  YCIIOBUSA  peaju3alud  00pa30BaTeIbHOM  MPOrpaMMBI
o0ecneunBaroT:
— y4eT creuu(UKU BO3PaCTHOTO NCUXO0(PU3UYECKOTO Pa3BUTHUS 00yUarOIIUXCS;
— BapUATHBHOCTh HANpaBICHUM COMPOBOXKICHHS YYaCTHUKOB 0Opa3oBaTEIbHOTO Ipoliecca
(coxpaHeHue U yKperieHUe IICUXOIOTUYECKOTO 37J0POBbs 00yJaromuXcs);
— (dopmupoBaHHE IIGHHOCTH 370pOBbsS W Oe3omacHoro ooOpasza xu3HM; guddepeHumnanus u
UHIUBUAyaIu3aluss oOydeHUs; MOHUTOPUHI BO3MOXKHOCTEH U cCIOCOOHOCTEH 0Oydarolmuxcs,
BBISIBJICHHE U TIOJIIEPKKA OJITAPEHHBIX JeTel, eTel ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI;
— (hopMHpOBaHHEe KOMMYHUKATUBHBIX HABBIKOB B PA3HOBO3PACTHOM cpeie U Cpejie CBEPCTHUKOB.
MarepuajbHO-TeXHH4YECKHE YCI10BUs (00ecnedeHne)
Hugposaa (komnviomepnas) nabopamopusa (ILIJI), nporpaMMHO-anmapaTHbIi  KOMILIEKC,
JATYUKOBAS CUCTEMa — KOMIUJIEKT yueOHOro 000pyI0BaHusl, BKIIOYAIOIINN



WU3MEPHUTENbHBI OJ0K, MHTEp(dEHC KOTOpPOro Mo3BOJIsieT OOecCIeynBaTh CBS3b C IMEPCOHATBHBIM
KOMIBIOTEPOM, M HA0Op JATYMKOB, PErHCTPUPYIOIINX 3HAUCHHS PA3IUYHbIX (PU3NUECKUX BEITHYNH.

Jlamyuk memnepamypvl nAAGMUHOGbIH — TPOCTOM W HAAEKHBIM JNATYMUK, [PEIHAZHAYCH IS
U3MEpEHUsl TEMIIEpaTypbl B BOJHBIX PAacTBOPax M B ra3oBbIX cpeiax. VMiMeeT pa3inuHblii Juana3oH
n3mepenuit or —40 o +180 °C. TexHnyeckue XxapakTepUCTUKH JATUMKA YKa3aHbl B MHCTPYKLUU I10
9KCIUTyaTaluH.

Jlamuuk memnepamypsl mepmonapHulil TIpeIHAa3HAYCH IS uU3MepeHus: temrepatyp g0 900 oC.
Hcnosib3yeTcsi mpy BHITIOTHEHUH PabOT, CBSI3aHHBIX C M3MEPCHHEM TeMIIepaTyp IUIaMEHH, IUIaBICHUS
Y Pa3IOKEHUS BEIIECTB.

Jlamyuk onmuueckou niomuocmu (Koaopumemp) — TpeJHA3HAUYEH I U3MEPEHMS] ONTHYECKOMN
IUIOTHOCTH OKpAILIEHHBIX pacTBOPOB. McIosib3yeTcss nmpu HU3y4eHUH TEM
«PactBOpBI», «CKOPOCTh XMMHUECKUX pEaKLU», ONPEIEIIEHNN KOHIIEHTPAIIMK OKPAIlIEHHBIX HOHOB.

Jamyux pH nipenHazHauyeH JUisi U3MepeHHUs BoaopojHoro mokazatens (pH) BOOHBIX pacTBOpoB B
Pa3IMYHBIX UCCIIEIOBAHUSAX 00BEKTOB OKPYKAIOIIeH cpebl.

Jlamyuk 3nekmponpogoonocmu TpelHA3HAYeH I U3MEpPEHUsl YAEIbHOW H3JIEKTPONPOBOIHOCTH
XKUJKOCTEH, B TOM YHCJIE W BOJHBIX PacTBOPOB BemlecTB. lIpuMeHsercs Npu H3Y4EHUU TEOPHH
AIIEKTPOJIUTUYECKON TUCCOLIMAIINY, XapaKTEPUCTHK BOJHBIX PACTBOPOB

Jlamyuk X10pud-uonoe WCNONb3YyeTCsl Uil KOJMYECTBEHHOTO OINpeAesieHUs COAepKaHUs HOHOB
XJljopa B BOJHBIX pacCTBOpPaAX, TI0OYBCE, MMPpOAYKTax IIUTaHU. K JaTYUKy IO AKJIFOYACTCA
noHocenekTuBHbIN anektpoa (MCD) (paGoumii 35eKTpoja), TOTEHIIMAT KOTOPOTO 3aBUCHUT OT
KOHLIEHTPALIMU OTPEENIIeMOro MOHA, B IaHHOM ciiyyae OT KoHueHTpauuu anuoHoB Cl-. [loTenuman
HCD onpenensitor OTHOCUTENHHO JIEKTPO/Ia CPAaBHEHHUS, KaK MPaBUIIO, XJIOPCEPEOPSTHOTO.

Jlamuuk numpam-uoHnoe NpeTHa3HAYCH /ISl KOJMYECTBEHHOTO OIPEENICHUS] HUTPATOB B Pa3IMYHBIX
00BEKTaxX OKPYKAIOIICH Cpelbl: BOJE, OBOIIaX, GpyKTax, KOJIOACHBIXU3ACIUSIX U T.1I.

Mukpockon yugposoit peHazHaueH ISl U3ydeHUs: GOpPMbI KPUCTAJUIOB U HAOIIOJCHUS 32 POCTOM
KpPHUCTAILJIOB.

Annapam ona nposedenus xumuueckux peaxuyuit (AIIXP) npenHasHaueH I IOJIYYECHHUS U
JIEMOHCTpAIMK CBOMCTB TOKCUYHBIX MAapOB M ra30B . DTH BEIIECTBA MOIY4al0TCA B KOJIOEe-peakTope, U
py HarpeBaHuu (WM 6e3 HarpeBaHHs) ra3000pa3HbIE BEIIECTBA MPOXOIAT 4Yepe3 MOTJIOTUTEIbHbBIE
€MKOCTH (HacaJKM) C pacTBOpPaMU pEareHTOB, BCTYMAIOT C HHUMH B peakiuio. M30bITok rasa
MOTJIOIIAETCS JKUJIKAMU U TBEPABIMHU peareHTaMu, a TakKe aKTUBUPOBAHHBIM YriéM. Ammapar yamie
BCET0 MCIOJIB3YIOT AJISl MOJMYyYSHHs U IEMOHCTPAIMH CBOKWCTB XJI0pa, CEPOBOIOPOIA.

Ilpuéop ona Odemoncmpayuu 3a6UCUMOCHU CKOPOCHIU XUMUYECKUX DeaKyuil om pasz JTUYHBIX
¢hakmopoe ucnonb3yloT NMpu U3y4eHUu Tembl «CKOPOCTb XUMUYECKOU



peakuum» u  TemwioBoro Addekra xumudyeckux peakuumid. [IpubGop ma€t  BO3MOXKHOCTH
HKCTIIEPUMEHTAIBHO UCCIIEI0BATh BIMSHUE HA CKOPOCTh XUMUYECKUX PEAKIMHA CIEAYIOMUX (HaKTOPOB:
IIPUPOJIbl PEATHPYIOIIMX BEIIECTB, KOHLUEHTpPALUU pearupyroliux BEUIECTB, IUIOIIAAM TI'PaHULbI
pa3gena (a3 B reTepOreHHBIX CHUCTEMax (MOBEPXHOCTH CONPUKOCHOBEHHS MEXIY pearupyromuMu
BELIECTBAMU), TEMIIEPATYPBL,KaTaIN3aTOpa, UHTHOUTOPA.

ITunemka-0ozamop — mnpucnocoONeHNe, HCIOIb3yeMOe B JIAOOPATOpUH Ul OTMEPHUBAHUS
onpenenéHHOro 00béMa kUIKOCTH. [IMNeTkn BhIMYCKalOTCA MEPEMEHHOIO U MOCTOSIHHOTO 00béMa. B
KOMILJIEKTBl OOOpYyIOBaHUS Ul MEAMLIMHCKHUX KJIaCCOB BXOJAAT YAOOHBIE IHUIETKH- J103aTOPBI
OJIHOKaHAJIbHbIE, MO3BOJIAIOIINE HACTPOUTh HEOOXOAUMBIH O00BEM OTOMpPAaEMOMl KHUAKOCTH B TPEX
pa3IMyYHbIX JUarna3oHax.

bana xomounuposannaa npenHazHaueHa Uil HarpeBa CTEKJISTHHBIX U (apdOopoBbIX COCYIOB, KOrja
TpeOyeTcst CO34aTh BOKPYI HAarpeBaeMoro cocyJa PaBHOMEPHOE TeMIEpaTypHOE IoJie, H30exkaTb
UCIIOJIb30BAHUS  OTKPHITOTO IJAMEHM U  pacKal€HHOM anexkTpuyeckoil crnupanu. Kopriyce
KOMOMHUpPOBAaHHOM OaHu caenaH w3 amoMmuHus. JKUAKocTHas YacTh KOMOWHHPOBAHHON OaHM
3aKpBIBAETCS KOJbIAMU PA3JIUYHOIO JUAMETPA.

Ilpubop onsa nonyuenus 2a306 WCIONB3YETCS JUISI TOJYYSHHsS HEOONBIINX KOJUYECTB Ta30B:
BOJIOPO/Ia, KHUCIIOpoia (M3 IEPOKCH 1A BOJOPO/IA), YIIEKHCIIOTO Ta3a.

Kabunem, coorserctByromuii canutapusiM Hopmam Caunllun. IIpoctpaHcTBeHHO- mpenMeTHas
cpena (CTeHbI, HATJISITHBIC TTIOCOOUS U Jp. ).

KanpoBoe o6ecnieuenne

[lemaror nOMOTHUTENEHOTO 00Pa30BaHMS, PEATH3YIONIMNA TaHHYIO TPOTPaMMYy, TOJDKEH UMETh
BhIcIIee TpodeccrnonanbHoe 00pa3oBaHue WK cpeaHee mpodeccruonanbHoe 0Opa3oBaHKue B 00IaCTH,
COOTBETCTBYIOIICH MpodUIIt0 KpykKa, 0e3 MpeabsBICHUS TpeOOBaHUN K CTaxy paboOThl, JHOO
BbICcIIee TpodeCCHOHATIBPHOE 00pa3oBaHWE WIM cpeaHee mpodeccuoHanbHOoe o0pa3oBaHUE |
JIOTIOJTHUTENbHOE MpodeccuoHanbHOe 00pa3oBaHue Mo HampaBieHuio «OOpa3oBaHUE U MENaroruka
0e3 peabABICHUS TPeOOBAHUIN K CTaXKY PaOOTHI.

OueHoYHbBIE M MeTOANYECKHE MAaTEePHAJIBI

Bces oneHouHas cucteMa JeuTCsl Ha TPH YPOBHS CIOKHOCTH:
1. OGywarommuiicss MOKET OTBETHTH Ha 0OLIKE BOIIPOCHI 10 OOJIBIIMHCTBY TEM, € MOMOMLIBIO MEAArora

2. OOyuaromuiics OTBEYaeT Ha BCE BOIPOCHI, MOAHAMAEMBIE 3a IEpUo.] 00ydeHus. MosxkeT
CaMOCTOSITEJIbHO U3TOTOBUTH MEPCOHAXKA MYJIbT(HUIBEMA U ClIENaTh MOKAIPOBYIOCHEMKY.

3. OOyuaromuiics OTBEYaeT Ha Bce BOIPOCHI, TIOJHUMAEMbIE 3a IepHo 00ydenus. Pacrnosaraer
CBEICHUSIMH CBEpPX MPOTPaMMBbl, IPOSBIISET UHTEPEC K TEME.

Kpowme Toro, Bech Kypc IeIUTCs Ha pa3/iebl.

Ycnexu oOyuaronierocsi OlleHUBAIOTCS TaK Ke U M0 pa3jiesam:

— Teopusi;

— MPaKTHKa;



— U3rOTOBJICHUE IICPCOHAKEN, ChEMKA, MOHTaX.

Metoanueckoe odecrneyenne

OGecnieuenue IIPOrPaMMBI IIpe1yCMaTpUBaeT HaJan4ue CIIELYIOLIUX
METOIUYECKUX BUIOB MPOLYKIIUU:
— DIIEKTPOHHbIE YYCOHUKH;
— DKpaHHBIC BHJEO ypOKH, SCreencast (SKpaHHOE BHJICO — 3AMHCHIBAIOTCS CKPHUHIIOTHI(CTATUYECKHE
KaJpbl 9KpaHa) B JUHAMMUKE;
— BU/ICOPOJIMKY;
— uH(OPMAIMOHHBIE MaTepuallbl Ha CalTe, MOCBSIICHHOM JaHHOW OMOJHHUTEIHHON
o0m1eo0pa3oBaTeNbHOM 001Iepa3BUBAIOLICH TPOTPaAMME.

YUYEBHBIN MJIAH
KonunyecTBo yacoB
Ne | HaummeHoBaHHMepa3saeJia, TeMbI
IIpakTnka
n/n Bcero Teopus
1. |BBeaenue.MecToXumuu B 1 1 0
€CTEeCTBO3HAHUHU
2. [DKcrmepuMeHTaIbHBIE OCHOBBI XUMUHU 9 3 5
3. [3HaKOMCTBO C MHPOM HaHOYACTHII 8 6 2
4. [ XuMus Ha CTPaKe370POBBS 8 2 4
5 | XuMmus nuiu 7 1 4
7  [Atorosoe 3aHATHE 1 0 1
Hroro 34 14 22




COJEPKAHME ITPOI'PAMMBI

Ne HaumenoBanue Copnepxanue paboThI
o\ | paszena/ TeMa 3aHsATHSI Teopernueckas yactb [TpakTrueckas 4actb
1 BBonHoe 3ansiTHE. HHCTpyKTaX 10 TEXHUKE Co3zpnanne no3HaBaTeIbHBIX
3HaKOMCTBO yyamuxcsi | 0ezonacHoctu . [IpaBuna KpPOCCBOPZOB H OpYrux
C HOBBIM y4€OHBIM paboTel B 1abOpaTopuu u WHTEPAKTUBHBIX YIIPAKHEHUN
KYpPCOM B KPY’KKOBOH opraHusanus pabo4yero Mecra. Ha LearningAps.org uimu
pabore. MecTo XuMHH B MyTest.
€CTECTBO3HAHMU. 3apOKJICHUE
XMUMHH Kak Hayku. CBs3b
XUMHH C TPAKTUYECKON KHU3HBIO
4eJI0BEKa.
2-3 | DKCIIepIMEHTAIbHBIE WN3ydyenne mnpaBun TEXHUKM | 3HAKOMCTBO C JIaOOpaTOPHBIM
OCHOBBI XUMUU 0e30MmacHOCTH, 000py1I0BaHUEM: CTEKIISTHHAS

Bemectsa. [Ipuemst
oOpareHus ¢
BEIL[ECTBAMHU.

MIPEAYNPEKTAONTUX U
3ampeniarimx 3HakoB. [lepBas
nomo1b. [IpoTuBONIOKapHEIE
Cpe/ICTBa 3alUTHI.

3HAKOMCTBO C BEIIECTBAMH,
BCTPEUAIOLUIUMUCS B OBITY:
HoHas HAaCTOMKA, MEb,
AITFOMUHUH, COJIb, ITUIIIEBAs
co/J1a, TMMOHHAs KUCJI0Ta,
YKCYCHasi KUCJIOTa, BOJIA,
MeIIHbIN Kynopoc. OTindne
BEIIIECTB M0 (PU3UIECKUM
CBOMCTBaM: arperatHoe
COCTOSIHME, IIBET, 3arax, BKYC,
pactBopumocTsb. [IpaBuna
XpaHEHUsI BEILECTB B
naboparopun. TOKCHYHOCTh
BEIIECTB JIJIs JKMBBIX
OPraHu3MOB OMPEACIIICTCS UX
XHMHYECKHMHU CBOMCTBAMH, UX
CIIOCOOHOCTBIO BCTYIATh B
XUMHUYECKHE PEAKIUH.
[IposiBeHNs TOKCUYHBIX
BEILECTB Y YEIOBEKA:
XUMHUYECKUM 03KOT,
paszipakeHHe CIU3UCTBIX
000J104€K, KaTap AbIXaTeIbHBIX
NyTeH, aIepruyecKue peakiini,
OCTpbI€ JEPMATHUTHI,
KaHIIEpOT€HHOE JIEHCTBHE,
MOPaKEHUSI OPTaHOB,
BO3MO>KHOCTB JICTaJbHBIX
ucxonoB. [IpaBuna or6opa
BEIIECTB (TBEp/bIE,
MOPOIIKOOOpa3HbIe, KHUIKHE,

nocy/a (XMMHUYEeCKUE CTaKaHBbI,
KOJIOBI, BOPOHKH, JICITUTEIEHBIC
BOPOHKH, MEpHas 1Mocy/a),
BECHI, ITATHBHI JIJIS1 TPOOHPOK U
puOOpPOB, HArpeBaTeNbHBIN
npuOop-CUpPTOBKA,
dbapdoposas ocyaa
(BBIMapuBaTeNbHbIEC YAIIIKH,
TUTJIN, CTYIKH, IINATEIN) U JIp.
beszomnachas paboTa co cTekiom,
nmpoOkamMu (JIeMOHCTpaIus
PE3KU CTEKJITHHBIX TPYOOK, UX
HarpeBaHus AJIsl U3BMEHEHUs
dbopmbI).

[TpakTHyeckas 4acTb.

Co6opxka mpubdopa s
nostyueHus ra3os. [IpoBepka Ha
repMETUYHOCTh. 3aKpeIuieHne
ero Ha mraTtuBe. PucyHok
npubopa mpu MOMOIIU
Tpadapera.




BOJIHBIE PACTBOPHI, 0CO00E
BHHUMaHUE — paboTa TOJIBKO C
MaJIbIMUA 00BEMaMH BEIIECTB).
TecT Ha OCHOBE 3aaHUN U3
oTKpbITOro 6anka OUIIN
(pazmen «MeTobl TO3HAHUS)
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HarpeBarenbnbie
pHUOOPHL.

CrnuproBka. ['azoBas ropenka.
[Tnutka. Bonsnas Gans.
Ha3nauenue HarpeBaTeIbHBIX
npuOOpoB.

N3yuenne cnupToBKHU:
COCTaBHBIC YaCTH U UX
GyHKUMSL.

I'oprouee Tonnueo st
CIIMPTOBOK: ATUJIOBBINA CIHPT.
Oco0eHHOCTH peaKIy TOPEHMUS:
BBIJICJICHUE TEIUIA U CBETA.
Cyxoe roprouee

[IpaBuia HarpeBaHus MPOOUPOK
C BOJHBIMH PacTBOPaMHU
(TIpeIBapUTEIBHBIN TPOTPEB
BCEW MOBEPXHOCTH,
00s3aTeNbHBIN HaKIIOH
pOOUPKH, OTBEPCTHE TPOOUPKHU
«OT ce0s», 3aKperIcHIE
JIepoKaTesist MPOOUPKH).
Hcnonb3oBanue TUTIIEH Opu
IIPOKAJIMBAaHUU BEIIECTB.
Haznauenue onepauun
MPOKAJIMBAHUS.

N3yyenue ruiamenu. Pucynoxk
IUTaMEHHU.

CoOopxka mpubdopa ass
BBIIIAPUBAHUS COJIN (KOJIBIO Ha
IITaTUB, BEITIApUBATEIbHAS
Yanika, BOJHBIM pacTBOP COJIH,
criupToBKa). Pucynok npubopa
MpHu IoMoIu Tpadapera.

6-7

YmucTele BeIIECTBA,
0c000 YHCTHIE
BEIIECTBA.
CMmecu. MeTtoasl
MO3HAHUS B XUMHH.
Bona. PactBopsl.
Mopckas 1 npecHas
Boja. broornueckue
JKUIKOCTH.

[Tpumecn.

CriocoObl 0YMCTKHU BEILECTB OT
IIPUMECEH U Pa3AeICHUS
cMeceil. @uIbTpOBaHHUE.
IIeperonka. Kpucrammsanus.
Pa3znenenue ¢ nomouisro
Mar"ura, AeJIUTEIbHON
BopoHkH. HaOmonenue.
OxcnepuMeHT. MozienpoBaHue.
Ycnosus npoBeneHus
HaOII0/IeHNs KaK OCHOBHOTO
METO/1a IO3HAHMS.
MBICIHUTENBHBIN U PEAJIbHBIN
JKCIIEPUMEHT. Y HUBEpCAJIbHBIE
3HAHMSI YEJIOBEYECTBA HA OCHOBE
HaOmroneHus. duznyeckue u
XMMHMYECKUE SBIICHUS.

KpoBs, muMpa, K1eTouHbIH COK.
DKosoruyeckue npooaemMbl
BOJIbI. DJIEKTPONIPOBOIHOCTD KaK
CBOMCTBO PacTBOPOB

BapHaHT: CMECh PEYHOIO MecKa
U caxapa.

BapHaHT: CMECh PEYHOIO MecKa
Y TIOBapeHHOMU COJIH.
CocraBuTh cxemy
MOCJIEJIOBATEIbHOCTHU OTIepaIuii
(pacTBOpeHue, GUILTPOBAHHE,
BbInapuBanue). CpaBHUTH U
00CyIUTh Pe3yabTaThl ABYX
BapuaHToB. OOpaTuTh
BHHMAaHHUE Ha CMECh caxapa U
necka (y HEKOTOPBIX YallK{
MOKPBIIMCH KOPUYHEBON
Maccoi), Ha BaXXHOCTb YCJIOBHM
IIPOBEJICHUS KCIIEPUMEHTA, B
JAaHHOM CJIy4ae Ha
CBOEBPEMEHHOE TPEKpAIllCHNE
Harpesa.

bpoyHOBCKOE IBUIKEHHUE MO
MUKpockoroMm. OOHapyx eHHe




AJIEKTPOJUTOB (TIpaBUIa
0€30MacHOCTH C
AIIEKTPOTIPUOOpAMH).

JKUpa B CEMEHax
nojiconHeyHnka. OOHapyxeHue
KpaxMmaia B kapToderne.
OO0HapyKeHue YriIeKUCIoro
rasa B BbIJIBIXa€MOM BO3/yXe.
JlobGaBrieHre TMMOHHOM
KHUCIIOTHI B ail. OopmieHune
paboTHI.

OrnpezenieHne ¢ MoMOIIbIO
AIIEKTPOIIPOBOTHOCTH
pPacTBOPOB: B KAKOM
XUMHUYCCKOM CTaKaHE
HaxXOOUTCA AUCTUILIIMPOBaHHAA
BOJa. [laHbI TpHU pacTBOpa:
pacTBOp MOBAPEHHOM COJIH,
pacTBop caxapa,
TUCTHILTUPOBAHHAS BOJIA.

Kak pacno3Hats: B kakoM
CTaKaHC — JUCTHUIIJIMPOBAHHAA
BOJIa M pacTBOp caxapa.
JlomKHBI NpeyioKUTh 1B
croco0a: OpraHoJIENTHIECKUN 1
BbINTapuBaHue. [Ipoekr
«M3roToBrieHne caMoeNbHOTO
npudopa It UCCIEI0BAHUS
AIIEKTPOTPOBOIHOCTH
pacTBOpPOB»
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Mup HAHOYACTHLI.
Kommouaueie
pPacTBOPBHI.

MonenupoBanue. Mojaenu B
ecTecTBO3HaHMH (rI00Yyc,
KapThl, pU3HUEcKre MOJIEIH,
OMOJIOTUYECKUE MYIISIKH,
KPHUCTATNYECKUE PEIICTKH ).
Moienu aToMOB U MOJICKYJI B
XUMUH.

KoouiHpie CUCTEMBI: TTOYBA,
TJIMHA, TPUPOTHBIC BOJIBI,
BO3/YX JbIM, MUHEPAJbI, XJI€O,
MOJIOKO, MacJIo,
KpoBb...KosmonHeie u
UCTUHHBIC PACTBOPBHI.
OnTuueckue cBoicTBa: <3¢ dekr
Tunpansy, «IBIcHHE
UCKPSIINXCS  CIIOEBY.
Konnouanele  wacTuisl,

UX pa3MepBhl.

Hsrorosnenue Moneiei
MOJIEKYJI U3 TIOPYIHBIX
cpenctB. Pabora BooOpaskeHMSI.
[IpoekTHas 3agaya Ne 1. Kak
y3HATh MPUMEPHBIE pa3MephI
BHUTAMUHHOTO JIpa)ke
«YHaeBuT», «PeBUTY», ymakoBKu
KOTOPBIX PACIIOJIOKEHBI Y Bac Ha
CTOJIaX, HE OTKPHIBasi OAHOYEK.
[IpoekTHas 3amaya Ne 2. V Bac
Ha CTOJIaX HaXOJATCS MEPHBIHI
HUAJIUHIP, KOJI0a C BOJIOH, BECHI
PBIYKHOTO THIIA C HAOOPOM
paszHoBecoB. [Ipemmoxure
CHocoObl OIpeaeeHHs
pa3MepoB MOJIEKYJT BOJIbI
(mpakTHUYECKHH U
TEOPETHUECKHIA).

Bonpoc: OtHOcuTcs nu
MOJIEKYJa BOJIBI K
HaHouactunam? [louemy
BHUPYCHI HA3BIBAIOT
HaHopoOoTamu?
DxcnepuMeHTanbHas 3aaya No




1. Ha cronax: na3epHas yka3ka
¥ JIa3epHbIA poHApHUK C
KpacHBIM JIy4OM, JBa
XUMHMUYECKUX CTaKaHa: B OJHOM
3aBApCHHBIN MAKETHK Yas, B
JPYroM — YuCTast BOJa.
IIpomycTuTe 1yd J1a3epHOTO
(dboHnapuka yepe3 cTakanol. B
KaKOM CTaKaHe, [10-BalleMy
MHEHUIO, HAXOAUTCS
KosutonaHas cuctema? Ha uem
OCHOBBIBAETCS Ballle
npennoyoxeHue?
DKcrnepuMeHTaabHas 3a1aqa Ne
2. Bam BBITaHBI pacTBOPHI
arerara ceunia Pb(CH3CO0)2
u noauaa kamus KI, mratus ¢
poOupKamMu, CIUPTOBAs
ropesnka, mpoOupKoIepKaTeb.
B npoOupky Haneiite 2 mi
pactBopa KI (BbicoTo# 2 cM) 1
3aTeM MpUJIEHTe 2 MJT pacTBOpa
Pb(CH3COO)2 . O6pazyercs
XKENThIN ocanok. Harpeiite
MPOOUPKY 10 PACTBOPECHHUS
ocajaka. 3aTeM OXJIaJUTe
MpoOUPKY OKOJIO 2-3 MUH U
MOMEIIIAEM B COCY]I C XOJIOAHOMU
nenssHou Bonoi. Uto
HaOmoaaere? YTo mporucxoauT
IIPU BCTPSAXUBAHUU MTPOOUPKU?
WTak, BbI TOJIBKO YTO
0OHAPYXUIIN Pa3INIue MEXKIY
UCTUHHBIMU PacTBOPAMHU U
KOJUIOMHBIMH pacTBopamu. B
MOCIIEIHUX BbI HAOII01aTH
MPOSIBIIEHUE ONTUYECKIX
apdexToB: «dpdext Turmams»
(akcm. 3a1. Nel) u «sBieHHE
UCKPSIINXCS CIIOEBY» (IKCIIL.
3a;1.Ne2).

Bompoc: Kak nokazats, 4to
MBUIBHBIN PACTBOP SBISIETCS
koJutouiHoM cuctemoii? (ITo
paccessHUIO CBETa B PacTBOPE -
koHyc Tunmamns).

YTO NpOUCXOIUT ECIIH B
MBUIBHBIN pacTBOp J00ABUTH
MIOBapEHHYIO COJIb?
(ITpo3paunslii npexae pacTBOp
PE3KO MyTHEET, 00pa3yroTCs
KPYIIHBIE XJIOMbS). 3HAKOMCTBO




C SIBJICHUSIMH KOATYJISIIIAH 1
BBICAJIBAHMSL.

ITpoextHas 3amaqya Ne 1./1Ba
YUCHHKA IPUTOTOBUIIA CMECH U3
pPacTUTENLHOTO Maciia ¥ BOJBIL:
J100aBUB 10JIOBUHY YalHOMI
noxku Macia B 200 M BOABbL.
OnvH U3 HUX yTBEPHKIAET, U4TO
MOJTy4EeHHAs! CMECh SIBIISIETCS
KOJUJIOUIHBIM PacTBOPOM, a
JIpyroi 3to orpunaer. Kro
npaB? CBoil OTBET
WUTIOCTPUPYHUTE CHUMKaMU Ha
MoounsHOM Tenedone. (I1passl
00a ydeHnuka. Bce 3aBucut ot
0COOEHHOCTEN MPUTOTOBJICHUS
cMecu. Ecim mpocTto pasmemars
MacJio B BOJIE, TO KOHYC
Turnans ge gHadmromaercs. Ecian
K€ aKTUBHO B30aJITHIBATh CMECh
B TEUEHHE HEKOTOPOTO BPEMEHH,
TO

CMeCh MyTHEET U B TAKOM
pacTBOpe XOpOIlIo BUACH KOHYC
PaccestHHOTO CBETA, TO €CTh
MOSIBJISIFOTCS] MEJIKOIUCTIEPCHBIE
YACTHIIbI KalleJIeK Macia).
BrIBoA: KOIIOMIHBIE PACTBOPBI
MOYHO OOHAPYKHUTh TI0
ONITHYECKOMY TeCTy A ekt
Tunpans», KOTOpbIA
00HapyKUBaETCs, €CIIU
KOJUIOUIHBIE YaCTHIIbI HE
MPEBBILIAIOT AUAIa30H
HAHOPA3MEPOB.

17-
23

XuUMHS HA CTpaxe
310pOBBSA

ﬁon. Bosronka iiona. PIOIL u3

arnTeKH.

Ilepmanranat kanusi. Mapranen
u €ro CTENEeHU

OKHCIICHUS

[Iepexucs Bogopoa.

AlleTuicanuIuaIoBas KUciaoTa.
AckopOHMHOBasI KHCTIOTA.
Kucnoruocts cpenpl. pH —
VHJIUKAaTOPBl CBOMMU PYKaMH.
«3eneHKay Ui OpUIIMaHTOBBIN
3eneHsii. [{Ber
MOPOIIKOOOPA3HOTO
OpUITMAHTOBOTO 3€TIEHOTO.
[IpakTrueckoe 3HaUCHHE U
MIOJIyYEHHUE.

H3roTtoBnenune Moaenu
MOJIEKYJIBI Ho1a. DIeKTpOHHAs,
rpaduyeckas hopmyna
riona [Ipoekt «OOHapyxeHHe
KpaxMmaia B MpOAyKTax
MUTAHUS.
Ornpeznenenne MaccoBOM 07U
KHCJIOPOJa B MOJIEKYJIe
nepMaHraHaTa kanus. Pacuer
OTHOCHTENIbHO MJIOTHOCTH
KHCJIOPOJa MO BO3AYXY.
1.Cbopka npubdopa s
MOJIy4eHUs KHCI0poia
METOJIOM BBITECHEHHS
BO3/yXa.
2. JKCIepUMEHT: cOopka
npubopa A pa3IoKEHHs




«MBLI0 yyiecHOE»:
XO3SIMICTBEHHOE U TYaJIETHOE,
JKUJKOE U TBEpHOE.

IepMaHraHaTa KaJus.
KauecTBennas peakius Ha
KHUCJIOPOJI.

I[BeTHBIEC peakuuu ¢
IIEpMAaHraHaTOM Kajus (Hamp.,
nepMaHTaHaT KaJusl U CylIb(OUT
HaTpus, Ap.)

Oxcupn mapranna (1V):
HanucaTb (OpMyIly BELIECTBA U
ONPEIEIIUTh CTENEHb
OKHUCJICHUSL.

3.Tpu npoOupKH, B KAXKIOU
HAXOJMUTCS HECKOIBKO MJI
arTe4yHOU MEePEKUCH BOOPOIA.
Bo BTOpY!IO U TpeThI0 MPOOUPKH
MIOMECTUTE COOTBETCTBEHHO
okxcu Maprania (1V) (ua
KOHYMKE IITAaTeNs) U
CBEXEHATepThI KapTodens (Ha
KOHYHWKE IITIATE).

Harnncats ypaBHeHUe peakuuu ¢
0003HAYCHHSIMU YCIIOBUN €€
nporekanusd. [Ipoucxoaut nu
peakuus B mepBoii mpooupke?
[Ipenmoxure mpudop Asis
MOJIy4eHUS BOJIOPOAa pU
pa3I0KEHUU MEePOKCHIa
BOJIOpOJa

Ornucanue buznueckux
CBOWCTB.

4.I1lpuroToBjaeHUE pacTBOPOB
AlETUIICATUIIUIIOBON U
aCKOpOMHOBOM KHUCIIOT.
JelicTBME UHIUKATOPOB
(penondranenna, nakmyca u
METHJIOpPAaH’Ka) Ha UX PACTBOPBL
[TpuroToBnenue oTBapa
KpacHoii karyctel. HaOmronenue
M3MEHEHHUS [[BETa OTBapa B
pa3HbIX pacTBOpPax (YKCycHas,
JMMOHHasl, aCKOPOUHOBAs
KHCJIOTHI, TOBApEHHAas COJIb,
ra3upoBaHHas BOJa,
HaIATBIPHBIM CIMPT, THIEBast
coJ1a, PacTBOpP MbUIA U
CTHPAJILHOTO MOPOIIIKA).
Bsaumonencreue
ACKOpOMHOBOMW KUCIIOTHI C
rooM. Borpoc: fuist Kakux
11eJIed MOKHO HCII0JIB30BATh ATY
peakuuto? (7151 0OHApYKEHHS
ACKOpOMHOBOM KUCIJIOTHI B




IPOJYKTAX MUTAHUS).
5.Dusnyeckue CBOKCTBA
OpMJIIMAHTOBOIO 3€JIEHOrO
Kak nokasars noyIMHHOCTH
OpMIIIMAHTOBOI'O 3€JIEHOTO.
IIpoBeneHue
IIOCJIEI0BATEIIbHBIX PEAKLIUN B
OJHOM MTpoOUpKe ¢
OpUJUTHAHTOBBIM 3€JICHBIM
BHayaJie B IpoOUPKY 100aBUTh
KOHIICHTPUPOBAHHOU COJISTHOM
KHCJIOTHI, a 3aT€M pacTBOpa
mennoun NaOH. Odopmnenne
paboThI 10 CBOEMY
YCMOTPEHHIO. 3aTEM OOCYTUTh:
KaK 3a(pMKCUPOBAIN PE3YIbTaThI
AKCIEpPUMEHTa (M3MEHEHUE
[[BETA, BBITIAJICHUE OCAJIKA).
IIpoext «MoxHO 11
MCII0JIb30BaTh OPUIIMAHTOBBIN
3€JICHBIM KaK UHAUKATOP
KHUCJIOTHOCTH CPEbI»
6./lelicTBHe TakmMyca Ha
pacTBOp MbLIa, PACTBOP
CTHPAJIBHOTO MOPOIIKA
(ToKa3aTeIBCTBO MIETOYHOTO
XapakTepa MOIOIIUX CPEICTB).
W3yueHne 3TUKETOK TBEPAOTO U
’KMJIKOTO MbLIa (pa3indue B
XUMHUYECKOM COCTaBE).
PactBopenue mbuta B
JKECTKOU u
JUCTUIMPOBAaHHON  BOJE.
Oddexr Tunpans. [Ipoekr
«MBLI0BapeHHE»
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Caxap, kpaxmai, HelIio3a —
POJICTBEHHUKH TJIFOKO3BIL.

Yro Takoe nuader.
['mukemuueckuid  MHIEKC
MPOJIYKTOB MUTAHUSI.
XUMUYECKUE TIOJICIIACTUTENN U
UX KOBApCTBO.

AJIOMHHMI: BETUKUI U
ykacHbli. [loueMy He crnenyer
M0JIb30BaThCS AJTFOMUHUEBOU
nocyznoi? ConepHUK KalbLusl.
Ocreonopos. Merasibl
KOHCEpPBHON OaHKU.

CBoiicTBa aTFOMUHHS ¥ 00JIACTH
NPUMEHEHHUS aJTIOMUHUS Ha
OCHOBAHUU €0 CBOMCTB
(moBTOpEHME).

1.Onpenenenue npoayKTOB C
BBICOKHM TJIUKEMUYECKIUM
uHJeKcoM (paboTa ¢ Tabmureit).
OmnpenensieM MoaCIaCTUTENH:
acrapTtam, copowur .... (Pabora c
ATHKETKAMHU.

OmeIT:  B3aUMOJIEUCTBHE
[JIIOKO3bl € THJAPOKCHUAOM
meau (II),

CBEXEMPUTOTOBICHHBIM.
HccnenoBanue UW3MEHEHHS
COJIep)KaHUS  TIIIOKO3bI B
KpPOBHU TIOCJIE
cbamaHCHpPOBaHHOTO 00ena 1
nocie ynorpebienus gacrdyna:
KUPHUEIIKOB,YUTICOB, CIAJKHX
ra3upOBAHHBIX HAITUTKOB.




VYkcycHas kucnorta. CTOJIOBBIHM
YKCYC, YKCYCHasl 3CCEHIIUS,
JensHas yKCyCHas KHCIIOTa: B
yeM pazHuua. CoiicTBa
YKCYCHOM KHCIIOTBI U €€
npuMeHeHne. @U3H0I0rn4ecKoe
BO3JICUCTBUE KHUCIIOTHI.
[IpakTuueckas padoTa.
«Conenas HaIa >KM3Hb)»
(moBapeHHasi CoJib, TIOTAIII,
rJIlyTamar HaTpus.......
riayoepoBa coJib, MEAHBIN
KyInopoc...... )
ITnmeBas coma, mUTHEBAs oA,
KaJbLUHUPOBAHHAs COJa,
KayCTHUecKasi coJia:
OJ/INHAKOBbIE UJIU pPa3HbIe
BenlecTsa. KauecTBeHHEIE
peaKIy B XUMUH.
Bpen nutpatos: Mud nnm
npasna. [lonb3a HUTpaTOB:
BAKHEWIIINE MUHEPAIbHbIE
y1oOpeHus Kak HCTOUYHHUK a30Ta.
Kpyrosoport azora. [louemy
BEHEpPHHA MYXOJIOBKA MOEAAET
HAaCEKOMBIX (TaK OHA
BOCIIOJTHSIET HEIOCTATOK a30Ta B
00JIOTUCTHIX MecTax). HurpaTsr
B KaUeCTBE MUILEBIX
KoHcepBaHTOB. Kakue
MpeBpaLIeHUs IPOUCXOJAT C
HUTpaTaMU B OpraHu3Me
YelioBeKa. A30T U €ro CTEIeHH
OKHUCJICHHUSL.

2.1IpoBeneHrE XUMUYECKUX
peakuuu,
XapaKTePU3YIOIIUX
amdoTepHbIe CBOMCTBA
COCIMHEHUH aTtOMUHUS.
CocTtaBuTh Ta0IMILY, KIacTep
UJTU CXEMY.
OmnpiT 1. AJTIOMUHUN U COJISTHAS
KHCJIOTA.
Omnpit 2. Xn0opuj amOMUHUS U
rupokcua HaTpust OneIT 3.
I'mapoxcut anroMuHUS U
cosistHast kuciota OnbIT 4.
I'mapoxcut anroMuHUS U
ruapokcun Hatpus. [Ipoekt «Ee
BEJINYECTBO — KOHCEpBHAs
0aHKa: dKCIIEpPUMEHTAIIbLHOE
OTIpeieNIeHNe METaJLIIOBY.
3. CocraBnenue
MMOHATUNHOMN CXEMBI:
«ITo A 3Hal0 00
YKCYCHOM KHCIIOTE
(MHIMBUYyaNbHO, J100 B
rpymrme).
Pacyer KOHLIEHTpALIUU KUCTIOTHI
MIpH e¢ pa30aBICHUH.
KucnotHocts pacTBOpOB
MUIIIEBOM COMIBI U YKCYCHOM
KHUCJIOTBHI.
Iamenne nuieBoy coabl
YKCYCHOM KHUCIIOTOM: MPU3HAKU
XUMHYECKON peaKinu
(BBIIIEIIEHUE Ta3a, PE3K0e
yBeJIU4YCHHE 00BbeMa
PEaKIIMOHHON CMECH).
[ToBTOPUTH peakinio raleHus
COJIbI  C HCIOJIb30BaHUEM
WHAMKATOpa (Hamp., OTBapa
KPaCHOKOYaHHOU
Karyctol). [{is uero
HE0OX0MMO OBLIO TPUMEHEHHNE
uHauKaropa?
OOpaTuTh BHUMaHUE, YTO
BBIJICJICHHE Ia3a 4acTo
CONPOBOXK/IAETCS YBEIIMUEHUEM
o0beMa peaKkIMOHHOM
cMmecu. Kakue mepsl
OCTOPOKHOCTH
HYXHO COOII0IaTh MPH
MPOBEACHUM TAKUX PEAKIUNA?
4. OnpeneneHre MacCoOBOM J10JIH
a30Ta B KAJIMWHOMU, HATPUEBOU U




aMMOHUIHOM cenuTpe. BoiBoa:
KaKoe 13 HUX 0oJiee IICHHOe
a30THOE yJI0OpeHHeE.
5.0npenenuTs: Kakoe u3
BeIleCTB (MHUIIEBas coja,
KayCTHUecKas coJa,
KaJbLIUHUPOBaHHAs cOJia)
SIBJITFOTCSI COJISIMH yYTOJIBHO M
KHUCJIOTHI.

Omneit 1. [elictBue
WHUKATOPaMHU.

OmnpiT 2. [leiicTBUE HAa paCTBOPHI
MUIIEBON U KAYCTUYECKOM COJIbI
YKCYCHOM KHCIJIOTBI
IIpoBenenue onbITOB
MOATBEPIKIAET, UTO MHUIICBAs
coJia, KAIBIIMHUPOBAHHAS COJIa
—93TO COJIM c1aboi YyroJbHOM
KHCIIOTHI, @ KAYCTHYECKas COJia
— PacTBOPHMOE OCHOBAHUE.
OOcynuTh, KaK JOKa3aTh
OTIBITHBIM ITyTEM, UTO MTHUIIICBAs
COJ1a SIBJISIETCSI KUCJIOM COJIbIO

34 | UroroBoe 3ausTue AnHanu3 paboThl 32 yaeOHBII ITonBeneHne UTOroB
TO[L. WHAMBUIYATbHBIX JIOCTH)KCHUM,
BBITIOJTHEHHE MTPAKTUICCKOTO
3aJaHNs.
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