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IlosicHuTeEILHAS 3aMUCKA

B oOydenun xumuu O0JIbIIIOE 3HAYCHHE MMEET HKCIIEPHUMEHT . AHAIM3Hpys pe3yabTaThl Mpo-
BEJIEHHBIX OINbBITOB, y4aluecs: yOexJaroTcsl B TOM, YTO T€ WM HMHbIE TEOPETUUYECKUE IPEJICTaBICHUS
COOTBETCTBYIOT WJIM IPOTUBOpPEYAT PEAJBHOCTU . TOJIBKO OCYLIECTBIISII XMMHUYECKUH DKCIEPUMEHT
MOXXHO IPOBEPUTH JOCTOBEPHOCTb IIPOTHO30B, CIEJIIAaHHBIX Ha OCHOBaHMM Teopuu . B mpouecce
AKCHEPUMEHTAJIbHOW pabOTHl ydaliuecss NPUOOPETAIOT OMNbIT MO3HAHUS PEATbHOCTH, SBISIOLIUICS
BaXHBIM 1TArioM (OPMHUPOBAHUS y HUX YOEXKIEHHUIl, KOTOPbIE, B CBOIO OYEPEb, COCTABISIOT OCHOBY
Hay4yHOTO MHUpPOBO33peHus . Peanuzanus yka3zaHHBIX Li€l€d BO3MOYKHA NPU OCHALICHUM IIKOJBHOTO
KaOMHeTa XMMHUHM COBPEMEHHBIMU MpHubopamMu U o0opynoBaHueM . B pamkax HalMOHAJIBHOTO MPOEKTA
«O0pa3oBaHuE» ITO CTAJIO BO3MOKHBIM O1arosapsi Co3/1aHuI0 B 00111€00pa30BaTeNIbHBIX OpraHU3aIusX,
PacroJIO)KEHHBIX B CEJIbCKOM MECTHOCTM M MalbIX TOpoJax, LIEHTPOB OOpa30BaHMsI €CTECTBEHHO-
Hay4yHOM M TEXHOJOTM4ecKol HampaBiieHHocTed «Touku pocta» . BHeapenue 3Toro ob60pyaoBaHus
MO3BOJIUT KAueCTBEHHO M3MEHMTH Ipoliecc oOyueHuss xuMuu . KoiamdecTBeHHbIE 3KCIIEPUMEHTHI
MO3BOJISIT [OJIy4aTh JIOCTOBEPHYIO HMH(OpPMAIMIO O NPOTEKAHUU TE€X WM MHBIX XUMHYECKHX
mporeccax, 0 CBOMCTBax BemlecTB . Ha 0CHOBE MOTy4YeHHBIX KCIEPUMEHTANIbHBIX JaHHBIX 00ydaeMble
CMOTYT CaMOCTOSITENIbHO JIelaTh BBIBOJBI, 0000IaTh pe3yNlbTaThl, BHISBISATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OY/IET CIOCOOCTBOBATH MOBBIILIEHUIO MOTUBAIIMHA 00YyU€HUs IIKOJIbHUKOB .

LenTtpsl 00pa3oBaHUs €CTECTBEHHO-HAyYHOW HampaBieHHOCTH «Touka pocTa» CO3AaHbl C IIENIbIO
pa3BUTHS y 00y4YaIOIIUXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCcKOl, MHPOPMAIIMIOHHON IPaMOTHOCTH,
(GopMHUpOBaHHMA KPUTHMYECKOIO UM  KPEATUBHOI'O  MBIIUICHHUS, COBEPIICHCTBOBAHUSA HAaBBIKOB
€CTECTBEHHO-HAYYHOW HaNpaBJIEHHOCTH, a TAKXKE JUIS MMPAKTUUECKOW OTpabOTKH ydyeOHOro Marepuaina
1o y4eOHbIM npeameraM «Duznkay, «Xumusy», «buomorus .

ean u 3apaun

+ Peanmzanmsi OCHOBHBIX 0011€00pa30BaTENBHBIX MPOTPAaMM IO YUE€OHBIM TIpeAMETaM
€CTECTBEHHO-HAY4YHON HAIPaBIEHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOU JESITEILHOCTH
00yJaroIuXcs;

+ pa3paboTka M peanu3alus pPa3sHOYPOBHEBBIX JIOMOJHUTENBHBIX 00I111€00pa30BaTEIbHbBIX
MIPOrpaMM €CTECTBEHHO-HAYUYHON HANPaBJIEHHOCTH, a TAK)K€ MHBIX MPOTPamMM, B TOM YHCIIe
B KQaHUKYJISIPHBIHN MEpUOI;

* BOBJICUEHHE YYaIUXCA U MEAArornYecKux pabOTHUKOB B MPOEKTHYIO JAESATEIIbHOCTb;

+ OpraHu3alus BHEY4eOHOHl JeATEJIbHOCTH B KaHMKYISAPHBIA Iepuoi, pa3paboTka U
peanu3anysi COOTBETCTBYIOIIUMX 00pa30BaTENIbHBIX MPOrpaMM, B TOM YHUCIIE JUIsS Jarepe,
OpraHu30BaHHBIX 00pa30BaTEIbHBIMU OPraHU3ALUSAMYI B KAHUKYJISPHBIN IEpUO;

* TOBBILIEHHE MPO(ECCHOHATBHOIO MAacTepCTBa IEAArornyeckux pabOTHUKOB ILIEHTPA,
peann3yoLX OCHOBHBIE U JJONOJHUTEIbHbBIE 00111e00pa3oBaTeIbHbIe IPOrPaMMbl;

Co3nanne nentpa «Touka pocra» mpexanojiaraeT pa3BUTHE OOpa30BaTENbHONW WHQPACTPYKTYpPHI
0011e00pa30BaTebHOM OpraHu3aluy, B TOM YHCIIe OCHAIlEHUE 00111e00pa3oBaTeIbHO OpraHu3aluy:

+ o0opynoBaHMEM, CpeJACTBaMU OOY4YEeHUS W BOCHUTAHUS Ul W3ydeHHs (B TOM 4YHCIE
HKCIEPUMEHTAIBHOI0) MPEAMETOB, KypCOB, TUCIMIUIMH (MOJYJeH) eCTECTBEHHO-Hay4YHOM
HaNpaBJICHHOCTH TPH peau3alii OCHOBHBIX OOIIe00pa3oBaTeIbHbIX MPOTpaMM H
JIOTIOJTHUTEBHBIX 00I1e00pa30BaTeIbHBIX NPOrpaMM, B TOM YHCIE JUISL PACHIMPEHUS
coJiepKaHus y4eOHBIX MpeaMeToB «Pusnkay, «Xumus», «buonorus»;

+ obopynoBaHMEM, CpeACTBAMHU OOy4YeHHs M BOCIUTAHHUS IS peaju3alud I[porpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYUHOI HAaNPaBJICHHOCTH;
* KOMITBIOTEPHBIM U MHBIM 000pY/IOBAaHHEM .
[Ipo¢unbHBI  KOMIUIEKT 00OpYZOBaHHS MOXET ObITh BbIOpaH Uil 00Ie0o0pa30BaTENbHBIX
OpraHu3alvii, UMEIOIUX HAa MOMEHT co3AaHus IeHTpa «Touka pocra» HabOp CpeacTB OOydeHHS U



BOCIIMTAHUS, MOKPBIBAIOIINN CBOMMH (PYHKIIHOHATHHBIMH BO3MOKHOCTSIMU 0a30BbIE OTPEOHOCTH NPU
M3YYCHHUH YUEOHBIX mpeaMeToB «Dusukay, «Xumus» u «buonorusy .
[lepevyenb, MUHUMAIBHO HEOOX0AUMBIE (DYHKIIMOHATBHBIEC M TEXHUYECKHUE TPEOOBAaHMS 1 MUHHUMAJIbHOE
KOJIMYECTBO OOOpYIOBaHUS, PACXOAHBIX MAaTEPHUATOB, CPEACTB OOY4YEHHUS W BOCIUTAHHUSA JUIS
ocHaleHus: LeHTpoB «Touka pocra», ompenessatorcs PernoHanbHBIM KOOPAMHATOPOM C YYETOM
[IpumepHoTro nepeuHst 000pyLOBaHUs, PACXOJHBIX MAaTEPUAJIOB, CPEACTB OOYyUEHUSI U BOCIIUTAHUS IS
co3gaHus M obecrneyeHuss (QYHKIMOHUPOBAHMUS IIEHTPOB 0OOpa30oBaHUs €CTECTBEHHO-HAYyYHOU
HanpaBiieHHOCTH «Touka pocra» B 0011€00pa3oBaTeIbHbIX OPraHU3ALMSIX, PACHOJIOKEHHBIX B
CEJIbCKOM MECTHOCTHU M MAJIBIX FOpOAaXx .
[TpodunpHBI KOMIUIEKT 000pynoBaHus oOecrieunBaeT HPEKTUBHOE TOCTIKEHHE 00pa30BaTEIbHBIX
pe3ynbTaToB OOy4arOUIMMUCS 10 MpOrpaMMaM €CTECTBEHHO-HAyYHOW HAIpaBJIEHHOCTH, BOZMOKHOCTh
yrayOnEHHOTO U3YYEHHUS OTAEIbHBIX MPEAMETOB, B TOM YHUCIIE U1 (OPMUPOBAHUS U300pETATENBCKOTO,
KpEaTUBHOT0, KPUTUYECKOTO MBIIIJIEHUS, pa3BUTHS (PYHKLIMOHAIBHON I'PaMOTHOCTH Y O0y4aroInxcs, B
TOM YHCJIE €CTECTBEHHO-HAYYHON U MaTEMaTHYECKOHN . DKCIIEPUMEHT SIBJIICTCS UCTOUHUKOM 3HAHUU U
KpUTEpUEM UX HCTUHHOCTU B Hayke . KoHuenuus coBpeMeHHOro o0pa3oBaHUs MOJpPa3yMEBAET, YTO B
y4eOHOM 3KCIIEPUMEHTE BEIYIIYIO
POJIb TOJKEH 3aHATh CAMOCTOSTENIbHBIN NCCIIEN0BATEIbCKUN YHEHUUECKUI SKCIIEPUMEHT .
CoBpeMeHHbIE HKCIEPUMEHTAJIbHbIE HCCIEIOBAHUS IO XUMHH YXKe€ TPYAHO MpPeICTaBUTh 0e3
HCIOJIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO U LHU(POBBIX U3MEPUTENBHBIX TpHOopoB . B denepanbuom
INocynapctBernom O6pazoBarensHoM Crangapte (PI'OC) mponucaHo, YTO OJHUM W3 YHHBEPCATBHBIX
y4eOHBIX IEHCTBUN, TPUOOPETAEMBIX YUALIUMUCS, TOJKHO CTaTh YMEHUE
«IPOBEJICHUS OIBITOB, MNPOCTBIX HKCIEPUMEHTAIBHBIX MCCIECIOBAHUM, MPSAMBIX M KOCBEHHBIX
M3MEpPEHUH C UCII0JIb30BAHNEM aHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB) .
VY4eOHBIH SKCIIEPUMEHT [0 XUMUH, MPOBOJUMBIA Ha TPAJAULMOHHOM OOOpYIOBaHUU, 0€3 MPUMEHEHUS
nu(pOBBIX TA00OPATOPH, HE MOXKET IMO3BOJIUTH B IMOJHOW MEpE PEIINTh BCE 3a- a4l B COBPEMEHHOM
LIKOJIE . DTO CBS3aHO C PAJIOM IPUYNH:
* TPaJAUIMOHHOE IIKOJHHOE 000pYyJOBaHKE U3-3a OTPaHUYCHHS TEXHUYECKHMX BO3MOXKHOCTEH He
I103BOJIAET ITPOBOJIUTh MHOT'ME KOJIMUYECTBEHHBIE UCCIIEI0BAaHUS;
* JUINTEJIBHOCTh TPOBEJCHMUS XUMHUYECKHX MCCJIEIOBAaHUMN HE BCErjga corjacyercsa ¢
JUITUTEIBHOCTHIO YUEOHBIX 3aHITHIA,
* BO3MOKHOCTH IPOBEJICHUS MHOTMX HCCIEAOBAHUN OTrpaHUYUBACTCS TPEOOBAHUSMU TEXHUKH
0€30MacHOCTH U Jp .
Hudposas naboparopus MOIHOCTHIO MEHSET METOAMKY M COJEp)KaHHWE SKCIEePUMEHTAIbLHON
JEeSITENLHOCTH UM peIllaeT BhILIENepeYuciieHHble mpooneMbl . [Iupokuil cekTp JaT4uKOB MO3BOJIIET
y4daluMcs 3HaKOMUTBCS € TApaMeTpaMu XMMHUYECKOTO 3KCIIEPUMEHTA HE TOJIBKO Ha KAU€CTBEHHOM, HO
Y Ha KOJM4YecTBeHHOM ypoBHE . [{udposas naboparopusi mo3BOJISET BECTU AIUTEIbHBINA SKCIIEPUMEHT
Ja)ke B OTCYTCTBHUE 3KCIEPUMEHTATOpPa, a 4acTOTa UX M3MEPEHUHM HEMNOJBJIACTHA YEJIOBEYECKOMY
BOCIIPUSATHUIO .
B mpormecce QopmupoBaHus AIKCHEPUMEHTAIbHBIX YMEHUH yUEHUK O0OydaeTrcs MpelCTaBIsuTh
uHpopMalnio 00 UCCIeI0OBaHUN B YETBHIPEX BUIAX:
* B BepOaJbHOM: OIUCHIBATh 3KCIEPUMEHT, CO3/aBaTh CIOBECHYIO MOJEIb SKCIEpPHUMEHTA,
(bukcHpoBaTh BHUMAaHKUE HA U3MEPSIEMbIX BETMYMHAX, TEPMUHOJIOTHH;
+ B TaOJMYHOM: 3aMOJIHATH TaOJIHIIBI JAHHBIX, JIEKAIIUNX B OCHOBE MOCTPOEHUs rpadukoB (Tpu
3TOM y YYalIUXCs BOSHUKAET MEPBUYHOE MPEJICTABICHNE O MacITabaxX BETUYHH);

* B Fpa(bI/IquKOMI CTpOUTH T pa(I)I/IKI/I 10 TaOJIUYHBIM JaHHbIM, YTO Ja€T BO3MOKHOCTH
nepexoaa K BBIABUIKCHUIO THIIOTC3 O XaPAKTCPEC 3aBUCHUMOCTU MCKAY BCIMYUMHAMU (HpI/I
OTOM YYHUTCJIb IIOKAa3bIBACT TIPCUMYIICCTBO B BHU3yaJIU3alluu 3aBUCHMOCTEN MCKIAY
BCIMYMHAMH, HArJIsigHOCTb H MHOFOMCpHOCTL); B BHUIAC MATCMATHYCCKHUX ypaBHeHHfII
JaBaTb MaTCMaTHYCCKOC OIMMCaHUEC B3aUMOCBA3M BCIINYKMH, MAaTCMAaTHUYCCKOC 0606H.ICHI/IG.



[lepexoa OT KaXJI0ro 3Tamna MpeacTaBICHUs HHPOPMALMU 3aHUMAET JOBOJIBHO OOJIBIION MPOMEKYTOK
BpeMeHH. B 7—8 kiaccax 3TOT mporecc HEOOXOAMM, HO B CTapIIMX KJIAcCaX MOXHO ObUIO ObI 3TO
BpeMsi TOTPAaTHTh Ha pemieHue Oojiee BaXKHBIX 3ahad. B sTtoM miane uudposeie dabopaTopuu
CYIIECTBEHHO AKOHOMST BpeMs. DTO BpeMsl MOXHO MOTpaTuTh corimacHo ®I'OC Ha (opmupoBanue
HCCIIEIOBATENIbCKUX YMEHUHN y4allluXCsl, KOTOPbIE BBIPAXKAIOTCS B CAEAYIOIIMNX AEUCTBUSIX:

+ ompeneseHue mpoOIeMbl;

* TI0OCTAHOBKA UCCIIEJIOBATEIbCKOM 3a1a4U;

¢ IIAHUPOBAHUEC PCIICHUA 3a4a4u,

* TIOCTPOEHUE MOJIETIEN;

¢ BBIJIBMJKCHUC I'IIOTE3,

+ DKCIIEpUMEHTaJIbHAs MPOBEPKA THIIOTE3;

¢ aHaJIM3 JaHHBIX SKCIICPUMCHTOB HJIN Ha6HIOI[€HHﬁ;

+ (opMyIUpPOBAHNE BHIBOJIOB.
HOCJ’IC}IHI/IG roanl y ydamuxcs Ha6J'IIO)IaeTC$I HHU3Kasgd MOTHUBaLUA U3YUYCHUSA CCTCCTBCHHO-HAYYHBIX
JTUCITUTIIINH M KaK CIICJICTBUE TMaJIeHNe KauecTBa 00pa3oBaHUsI.
[TocraBnsiemble B IIKOJIBI COBPEMEHHBIE CpelncTBa oOydeHHs, B pamkax mnpoekra «Touka pocray
coZiepKaT Kak y)Xe XOpOIIIO M3BeCTHOE 000pyHAOBaHUE, TaK M MPHHIUITHAILHO HOBOE. DTO mH(pOBEIC
nabopatopuM M JaTYMKOBBIE cUCTEMBL. B o0ocHOBY oOpa3oBaTenbHOIl MporpamMmbl 3aJ0KEHO
npuMeHeHne UGpPoBbIX abopaTopuil. TeMaTHka MpeyioKEHHBIX IKCIEPUMEHTOB, KOJUYECTBEHHBIX
OTIBITOB COOTBETCTBYET CTPYKTypE MPUMEPHOI 00pa30BaTEIbHOM MPOTpaMMBbl 0 XUMHH, COJEPHKAHUIO
denepanbHOTO TOCYAapCcTBEHHOTO 0OpaszoBarenbHoro cranaapta (OI'OC) cpeanero (moHOT0) 001IEro
o0OpazoBaHwUsI.
PaccmMoTpeHHble B MOCOOMHM ONBITHI MPOIIIM IMIMPOKYIO ampoOaruio. MHOrojneTHsss NpakTUKa
WCIOJIb30BaHUS XUMHUYeCKuX Mpubopos, LIJI B mikone mokasana, 4TO COBpPEMEHHBbIE TEXHUYECKHE
cpeacTBa 0Oy4eHHs HOBOTO MOKOJIEHHUS MO3BOJISIOT TOOUTHCA BBICOKOTO YPOBHSI YCBOEHHUS y4E€OHOIO
MaTrepuanga, YCTOMYMBOIO pOCTa IO3HABATEIBHOTO MHTEpEeca IIKOJbHUKOB, T.€. MPEOJOJETh Te
mpoOieMbl, O KOTOPbIX TaK MHOTO TOBOPST, KOTJAa peYb 3aXOJUT O COBPEMEHHOM MIKOJBHOM
XMUMHYECKOM 00pa30BaHUH.
JlaHHO€ MeToIMYecKoe MoCoOue aipeCOBAHO YUUTENIM XUMUH, KOTOPbIE Peaiu3yioT 00pa30oBaTeIbHbIC
IIPOrpaMMBI C UCIOJIb30BaHUEM 00opynoBanus «Touka pocTay.

IIpumepHast padoyasi mporpaMma o XUMHMH AJisi 8—9 KJIaCCOB ¢ HCNMOJIb30BAHMEM 000PY10BAHUSA
nenTpa «Touka pocray»

Ha ©0a3e wnentpa «Touka pocra» obecrieunBaeTcsi peanu3anus o0pa3oBaTeNbHBIX MPOrpaMMm

€CTECTBEHHO-HAYYHOH U TEXHOJIOTMYECKOW HAINpaBICHHOCTEH, pa3pabOoTaHHBIX B COOTBETCTBHH C

TpeOOBaHUAMU 3aKOHOJATENhCTBA B cepe oOpa3oBaHus U ¢ yu€ToM pexkomeHaanuii deneparbHOTO

omepaTopa yueOHOTo mpeameTa « XUMUs».

OOpazoBarenpHas MHporpaMma TO3BOJSIET HHTETPUPOBATH pealu3yeMble MOAXOJbI, CTPYKTYpY U

coJiep’KaHue TMPH OpraHu3aiu o0ydeHus XuMuu B 8—9 Kiaccax, BBICTPOGHHOM Ha 0asze Jr00ro u3

JOCTYIHBIX yueOHO-MeToanueckux komriekcoB (YMK).

Ucnonb3oBanue obopynoBanust «Touka pocta» mpu peanusanuu gaHHoi OIl mo3BomnsieT co3nath

YCIIOBHSI:

+ TS PaCUIUPEHUS COIEPIKAHMS ITKOJILHOTO XUMHUECKOTO 00pa30BaHHUS;

+ JUIS TIOBBIIICHUS TIO3HABATEJILHOW AaKTHMBHOCTH OOYYAKOIIUXCS B €CTECTBEHHO-HAYYHOM
o0acTu;

+ JUIS Pa3BUTUS JIMYHOCTH pPEOEHKA B TMpoliecce OOyYeHUs XHMHH, €ro CHocoOHOCTEH,
(bopMUpPOBaHUSA U YIOBJIETBOPEHHS COIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;



+ 7151 paboTHI C OJTapEHHBIMU IIKOJLHUKAMH, OPTaHU3AINH X Pa3BUTHS B PA3IMYHBIX 00JIACTSIX
00pa3oBaTebHON, TBOPUECKON JACATEIBHOCTH.

I[lnanupyemblie pe3yJbTaThbl OCBOEHHS] y4eOHOro mpeaMera «XHMHS» € ONHCAHHEM
YHUBEPCAJIbHBIX YUeOHbIX JIeiiCTBHI,
JAOCTUTAeMBIX 00yYAIO MU CS
Jluunocmmuuie pezyromamot
Obyuarowuiics noayuum 803MOANCHOCHb 0151 (POPMUPOBAHUS CLeOVIOWUX TudHOCmHbIX YV VI
* OoIpejieNieHUe MOTHBAITMH H3YYCHHS YIeOHOTO MaTepralia;
* OIICHWBAaHHWE YCBAaWBAaeMOI0 y4eOHOTO MaTepuaja, UCXOIS W3 CONUAIBHBIX W JUYHOCTHBIX
IIEHHOCTEH;
* TIOBBIIICHHE CBOETO 00Pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3Y4EHUIO OCHOBHBIX
HMCTOPUYECKUX COOBITHIA, CBSI3aHHBIX C PA3BUTUEM XHMHUH M OOIIECTRA;

* 3HAHME NPABWJI TOBEJACHUS B YPE3BBIYANHBIX CUTYALIHSIX;
* OLIGHMBaHHE COLMATbHON 3HAYUMOCTHU NpoecCchii, CBSI3aHHBIX C XUMHUEHH;

+ BIAJCHWE TMpaBWIaMH O€30MAaCHOTO OOpamieHuss C XUMHUYECKHMMH BEIIECTBAMU U
000pyI0BaHUEM, MTPOSBICHUE IKOJIOTHIECKON KYIbTYPHI.

Memanpeomemmnuie pezyibmamot
Pecynamusnvie
Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl hopmuposanus credyrowux pecyismusHolx Y'VJ/I:

+ IIeJienoJiaranye, BKIII0Yasi MOCTaHOBKY HOBBIX Ileliel, mpeoOpa3oBaHue MPaKTUUYECKON 3aaun
B MO3HABATEIbHYIO0, CAMOCTOSITENIbHBIA aHATM3 YCJIOBUN OCTHIXKEHHS LENIU Ha OCHOBE y4yéTa
BBIJICTICHHBIX YUUTEJIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;

* INIAHUPOBAHHUEC IYTHU JOCTHUIKCHUA ueneﬁ;

* yCTaHaBJICHHUE IIETICBBIX IPHOPHUTETOB, BBIJICIICHUE alIbTEPHATUBHBIX CIIOCOOOB JIOCTHKEHUS
1e7u ¥ BIOOp Hanbosee 3pPpekTHBHOTO crioco0a;

* YMEHHE CaMOCTOSITeJIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

* YMEHHUE IPUHUMATH PELICHUS B MPOOJIEMHON CUTYallUU;

* TIOCTaHOBKa y4eOHBIX 3a[a4, COCTaBJICHUE [JIaHA U TIOCIIeI0BATEIbHOCTH ICHCTBUM;
+ opraHuzaius pabo4yero Mecta npu BHIIOJTHEHHH XUMHUYECKOTO AKCIIEPUMEHTA;

* MPOTHO3MPOBAHUE PE3YJbTATOB OOYUCHHS, OIICHMBAHHE YCBOCHHOI'O MaTepuaia, OICHKA
KayecTBa M YPOBHsI IMOJYYCHHBIX 3HAHUW, KOPPEKIUS IJJaHA U croco0a JIEHUCTBUS MPH
HEe00XOIUMOCTH.

Hosnasamenvuole
Obyuarowuiica noay4um 803MONCHOCHb 015 (PopMUpo8arus ciedyrouux nosnasamenvuvix Y V/I:

* ITOHUCK U BBIICIICHHUC I/IHq)OpMaI_II/II/I;

* aHaNM3 yCIOBUH M TpeOOBaHMM 3aha4M, BHIOOP, COMOCTaBIEHUE U 0OOCHOBaHHE criocoda
pelLIeHNs 3a/1a4H;

+ BBIOOp Hamboee 3(p(PeKTUBHBIX CIIOCOOOB PELICHN 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHIA;

* BBIJBIDKEHHE U 000CHOBAHUE TUIIOTE3BI, BBIOOP crtocoba e€ MpoBepKH;

* CaMOCTOATCIIBHOC  CO3JaHUC  aJIfTOpUTMa  JCATCIBHOCTU IIPpU  PCIICHUU HpO6JICM
TBOPYCCKOT'O U MOUCKOBOI'O XapaKTCpa,

' YMCHUA XapaKTCPU30BATh BEIICCTBA 1O COCTaBy, CTPOCHHUIO U CBOﬁCTBaM;

* OIIMCBIBAaHHE CBOMCTB: TBéleBIX, KHUAKUX, Fa3006pa3HLIX BCIICCTB, BbBIACIICHHUEC HX
CYIICCTBCHHBIX ITPU3HAKOB,



+ M300pakeHHWE CcOCTaBa MPOCTEUIIMX BEIIECTB C IMOMOLIbI0 XHMUYECKUX (GOpMYIl H
CYIIHOCTU XMMHUYECKUX PEAKIUI C IOMOLIBIO XUMUUYECKUX YPaBHEHUM;

* TIpOBeJCHHME HAONIONEHH, ONHMCAaHWE IPH3HAKOB W YCIOBUW TEUCHHS XUMHUYECKHUX
peakuuii, BBINOJIHEHUE XUMHUYECKOIO JSKCIEPHUMEHTA, BBIBOJBI HA OCHOBE aHalIN3a
HAOJIOIEHUI 32 SKCIIEPUMEHTOM, pEIIeHHE 33/1a4, TMOTydeHHEe XUMUYECKOH MH(pOpMauu
13 pa3- JINYHBIX UCTOYHHUKOB;

* YMEHME OPraHU30BBIBATH UCCIIEAOBAHUE C LIEJIBIO IIPOBEPKH TUIIOTES;

* YMEHHUE JIeJaTh YMO3aKIIOUeHUs (MHIyKTUBHOE U 110 aHAJIIOTUH) U BBIBOIBL;

* yMeHue OOBEKTHBHO OLEHMBaThb MH(OPMALMIO O BEIIECTBAX M XMMHUYECKUX IMPOIECCAX,
KPUTHYECKH OTHOCUTHCS K IICEBJOHAYYHON HHPOPMALIUH.

Kommynuxamuenoie

Obyuarowuiicst NOIY4Um 803MOHCHOCb OJis1 POPMUPOBAHUSL CeOYIOUUX KOMMYHUKamueHvlx Y VI

* TIOJJHO€ M TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUU C 33Ja4yaMU U YCIOBUSIMHU
KOMMYHUKAIIHH;

* aJIeKBaTHOE UCIOJIb30BAaHUE PEUEBBIX CPEJCTB I YYacTUs B AUCKYCCHUH M apryMEHTAIUH
CBOEH MO3UIMH, YMEHUE NPEJCTABIIATh KOHKPETHOE COJEp)KAHUE C COOOIIEHHEM €ro B
MMCBMEHHOM U YCTHOH (opMe, omnpe/esieHne cnoco00B B3auMOIEUCTBUSA, COTPYAHUYECTBO
B MOUCKE U cOope nHpopMaIuy;

+ ompejeneHUe CcrnocoOOB B3aUMOJEHMCTBUS, COTPYJHHUYECTBO B TIOMCKE U cOope
nHpOpMaIUK, y9acTHe B JUATIOTE, TUIAHUPOBAHUE OOIIMX CIIOCOOOB PabOThI, MPOSBICHUE
YBAKUTEJIBHOTO OTHOILIEHUS K JPYTUM YYaIllUMCs;

* OIIMCAHUE COJEPXKAHUS BBIMOJIHAEMBIX NEHCTBUH C IEJIbI0O OPUEHTUPOBKHU B IPEIMETHO-
IIPAKTUYECKON AEATEIBHOCTH;

* YMEHUS YYUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIMH Pa3IMYHbIX MO3ULIHHA B
COTPYJHUYECTBE;

dbopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, apTyMEHTUPOBATh U KOOPAMHUPO BaTh €€ C
MO3UIUSAMU MAPTHEPOB B COTPYIHUYECTBE MPU BhIPAOOTKE OOIIEro pemieHus B COBMECTHOM
NesITeNIbHOCTH;

OCYILIECTBIISITh B3aUMHBIII KOHTPOJIb M OKa3blBaTb B COTPYAHHYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIIb;

IUIAHUPOBATh OOIMIME CMOCOOBl PabOThI; OCYLIECTBISTH KOHTPOJb, KOPPEKLHIO, OIEHKY
NecTBUM mapTHEPA, YMETh YOCKIaTh;

WCII0JIb30BaTh aJICKBATHBIE SI3BIKOBBIE CPEACTBA JJIsl OTOOPa)KEHHSI CBOMX YYBCTB, MBICIEH,
MOTHBOB M TIOTPEOHOCTEH; OTOOpakaTb B peud (ONHUCaHHME, OOBSICHEHHUE) COJepKaHUe
COBEpIIaeMbIX JEUCTBUN, KaK B (popMe IPOMKOI COLIMATM3UPOBAHHON peyH, Tak U B dopMme
BHYTpPEHHEH peun;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCTIOJB3YSl CPEACTBA YCTHOM M MUCHMEHHOU
KOMMYHHKAIIMM TpH paboTe ¢ TEeKCTaMH Yy4eOHMKa U JOMOJHHUTEIBHOW IUTEepaTypoil,
CIPaBOYHBIMU TaOJIUIIAMH, MPOSBIATH TOTOBHOCTh K YBaXEHHIO MHOW TOYKU 3pEHUS TpPU
00CY)KJICHHH PE3yIbTAaTOB BBIMOJIHEHHON paOOTHI.

Ilpeomemnmnuie pezynromamut
Obyuarowuiica Hayuumcs:

MNPUMCHATH OCHOBHBIC MCTO/IbI ITIO3HAHUA: Ha6J'IIO,Z[eHI/IC, HU3MCPCHUC, SKCIICPUMCHT,

OIIMCHIBATh CBOMCTBA TBéleBIX, KHUAKUX, Fa3006pa3HLIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKU,

PACKpPBIBATHL CMBICII 3aKOHA COXpPAaHCHUA MACChl BEUICCTB, aTOMHO-MOJIeKYJI}IpHOfI TCOpHU,



¢ pas3yindyatb XUMHUYCCKUC U (1)I/I3I/I‘I€CKI/I€ SABJICHH, HA3bIBATh IMMPU3HAKU U YCIIOBHA IMPOTCKAHUA
XUMHUYCCKHX PCAKIUU,

+ cobmoaaTh mpaBuiIa 6e30MacHoi paboTHI PU MPOBEACHUH OIBITOB;

* TI0JIb30BAThCA JaOOPATOPHBIM 000PYAOBAaHUEM U TIOCYIOM;

* TOJIy4aTh, COOMpPATh ra3000pa3HbIC BEIIECTBA M PACIIO3HABATH UX;

¢ XapaKTCpPU30BaATb (1)I/I3I/I‘-I€CKI/I€ M XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNM4CCKUX

CO@HHHGHHﬁ, MNPOBOJAUTL OIIBITHI, IMOATBCPKAAIOINIMUEC XWUMHUYCCKUC CBOMCTBA HN3YUYCHHBIX
KJIACCOB HEOPraHMYECKUX BEIIECTB;

* pacKpbIBaTb CMBICI IOHATUSA «PACTBOP», BBIUUCIATH MAaCCOBYIO IO pPacTBOPEHHOIO
BEIIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C ONMPEACIEHHON MacCOBOW JTOJIEH PACTBOPEHHOTO
BEIIECTBA;

¢ XapaKTCpPU30BaATb 3aBUCHUMOCTDH (1)I/I3I/I‘I€CKI/IX CBOMWCTB BECIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘IeCKOI\/’I
peHIéTKI/I, OnpeaAciATb BUI XUMHYECKOU CBS3U B HCOPTaHNYCCKUX COCTNHCHUAX;

* PacKphIBaTh OCHOBHBIE IOJIOKCHUS TEOPHH JJICKTPOJUTUUYECKOW JMCCOIMAINH, COCTABJISATh
YpaBHEHUS SJIEKTPOJUTHYECKOW JAUCCOIMAIMM KHUCIIOT, EI04Yeil, COJIell U peakuuii HOHHOTO
oOMeHa;

' PaCKpBIBaTh CYINTHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUH, OTIPEIETISATh OKUCIUTEIh
¥ BOCCTAHOBHUTEIb, COCTABJISITh YPAaBHEHUSI OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUH;

* HaA3BIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKON PEaKIINU;

* XapaKTepu30BaTh B3aWMOCBSI3b MEXIY COCTaBOM, CTPOEHHEM M CBOMCTBAMHU HEMETAJIJIOB M
METAJIJIOB;

* TIPOBOJIUTH OTBITHI IO MOJTYYCHUIO U U3YYEHUIO XUMHYECKHUX CBOMCTB Pa3IMYHbIX BEIIECTB;

* TPaMOTHO OOpaIIaThCs C BEMIECTBAMU B TTOBCEAHEBHOM JKU3HHU.

Obyuarowuiics noay4um 603MONCHOCHb HAYUUNBCA!

* BBIIBUraTh U IPOBEPATH SKCIIEPUMEHTAIBLHO THIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB
Ha OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYINATh B XMMHUYECKUE pe- aKIUH, O
XapakTepe U MPOJIYKTaX Pa3IMYHbIX XUMUYECKUX PEaKI[Hil;

' XapaKTepu30BaTh BEIECTBA MO COCTaBY, CTPOCHHIO U CBOMCTBaM, yCTaHaBIUBATh IpHU-
YUHHO-CJIEICTBEHHBIE CBA3M MEXK/Y JaHHBIMHU XapaKTepUCTUKAMU BELIECTBA;

* COCTaBIISITh MOJICKYJISIDHBbIE U TIOJHBIE HMOHHBIE YPaBHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* TPOTHO3MPOBATH CHOCOOHOCTH BEIECTBA MPOSIBIATH OKUCIUTEIbHBIE WIU BOCCTAHOBHU-
TEJbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCIICHHS SJIEMEHTOB, BXOSIIUX B €70 COCTAB;

* BBIJIBUTaTh M MPOBEPATH SKCIEPUMEHTAIBHO THUIOTE3bl O pe3yibTaTax BO3JACHCTBUS pas-
TUYHBIX (DAKTOPOB HAa U3MEHEHHE CKOPOCTH XUMHUYECKOHN peaKkilnu;

* HUCTOJB30BaTh MPUOOPETEHHBIE 3HAHUSA IS DKOJOTUYECKH T'PAMOTHOTO TOBEACHUS B
OKpYyKarollen cpene;

' HCTOJBh30BaTh MPUOOPETEHHBIE KIIOYEBBIE KOMIIETCHIIMU TMPHU BBINOJIHEHUU MPOEKTOB U
pelieHnn y4eOHO-UCCIIeI0BATENLCKUX 3a/1a4 M0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOMyUYEHUS
Y pacno3HaBaHMs BEIIECTB;

+ 00BEKTUBHO OIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XUMUYECKHUX MPOIECCax;

* OCO3HABaTh 3HAUYECHHUE TEOPETUUYECKUX 3HAHUN MO XUMUU AJI1 MPAKTUUECKOU JESATENbHOCTU
YEJI0BEKa;

' CO3/1aBaTh MOJENU U CXEMBI JJIsl PelIeHUs] y4eOHBIX M MO3HABATENbHBIX 337a4; MOHUMATh
HEOOXOJIMMOCTh  COOMIOJICHUST TPEANUCAHWM, TMpeagaraéMplX B HHCTPYKIHSAX II0
WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XHUMHH H JIP.



Ilepeyenn AO0CTYNIHBIX HCTOYHUKOB MH(pOpMaLH

B pasnene mpencraBieH CIHUCOK KHHUT M CCBUIOK Ha CalThl, B KOTOPBHIX 0oJjiee MOJAPOOHO OCBEIIECHBI
pa3aMyYHbIE aCIEKThl paccMaTpUBAEMbIX BOIPOCOB. VX MOXKHO pEKOMEHI0BaTh KaK YUUTENI0, TaK U
00y4aeMbIM, MTPOSBUBIIMM HHTEPEC K N3y4aeMOi TeMe.
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KanennapHo — teMaTu4eckoe IJIAHUPOBaHMeE N0 XUMHUH 9 Kjace
(1 yac B HeneJI10, Beero 34 vaca)

Ne | JlaTa Tema Coaepixkanue HeneBas Ilnanupyemble Hcnouab3oBanue
11 K YCTAaHOBKA yPOKa pe3yabTaThbl 000pya10BaHUA
Y
Tema. Beeoenue (2 u)
1 1 | 1.BBexnenue. BBoaHBIN HHCTPYKTaX 1O JleMOHCTpaloHH
[IpaBuna TeXHUKH Tb. oe
0€30MacHOCTH B o0opynoBaHue,
XUMHAYECKOU nudposas
naboparopuu naboparopus 1o
XHMMH,
KOMIIJIEKT
XHUMHYECKUX
PEaKTUBOB
2 1 | 2.HemHoro0 M3 ICTOpUHU PackpbiTh
XUMHH. IIOJIOKUTEIBHOE U
XuMmus BuYepa, CErOAHs, OTPHULIATEIIEHOE
3aBTpa 3HAYEHUE XUMUU B
KU3HU
COBPEMEHHOTO
oO1ecTBa.
Tema 2. Teopus snexkmpoaumuuecxkoii ouccoyuayuu (9 4)
3 1 | 1.Teopus TeopeTnueckas 4acThb. BBenenue nonsatuit
IEKTPOJIUTUYECKOI Jexuus <QIEKTPOIUT» U
JMCCOLMALINU «CHEITEKTPOIUT»
4 1 | 2.Teopus HemoHcTpanuonsbii onsIT | [Iokasats, 4To 3HaTh, 4YTO JlaTuuk Temrepa-
NIEKTPOIUTUYECKOI Ne 1 «TennoBoit appext pacTBOopeHue pacTBOpeHue U GU3UKO- | Typbl
JMCCOLMAlUN pPacTBOpPEHNS BEIIECTB B BELIECTB UMEET Pl | XMMHMUYECKUI ITPOLEcC IJIATUHOBBIN
BOJIE» IIPU3HAKOB
XUMHUYECKON

peaxIuu




5) 3.Teopus [IpakTnueckas padora Ne 1 | 3akpenuTh NOHATUS | YMETH Hatuuk
JEKTPOJIUTHYECKON «IEKTPOJIUTHI U «QIEKTPOIUT» U JKCIIEPUMEHTAJILHO IEKTPONPOBOJHO
JUCCOLMALIN HEIEKTPOJIUTHI» «HEITEKTPOIUT» ONPENEIATh CTH
AJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI
6 4.Teopus JlaGopartopusbiii onbiT Ne 1 Cdopmuponath 3Hath, Kakoe BiausiHUEe | JlaTuuk
ANEKTPOIUTUYECKOI «BnusHME pacTBOPUTEIS HA | IPEACTABICHUE O OKa3bIBacT BOJIA HA AJEKTPONPOBOJHO
JUCCOLMALINA JVCCOLALIAIO BIINSTHUU JUCCOLUALINIO CTH
pacTBOPUTEIIS HA BEILlECTBA
JUCCOLMAINIO
JJIEKTPOJINTA
7 5.Teopus JlaGoparopHbiii onbIT Ne 2 OKCHEPUMEHTAIBHO | YMETh ONPEAEIATh JlaT4MK BIIEKTPO-
JNEKTPOJIUTHYECKON «CunbHble U cialble BBECTH IOHSTHE CHJIbHBIE U ca0ble IIPOBOJHOCTH
JUCCOLALNN. JNEKTPOJIUTHI «cnalpli IIEKTPOJIUTEI € O-
CunbHble U ciabble JIEKTPOJIUT» MOILBIO TaTYMKa
JIEKTPOJIUTEI IEKTPONPOBOHOCTH
8 6.Teopus JlabopaTtopHuslii onbIT Ne 3 CdopmupoBatb 3HaTh 3aBUCUMOCTD JlaTyuk 37€KTpo-
EKTPOJIUTUYECKON «3aBUCUMOCTb JJIEKTPO- IIPEJICTaBICHHUE O JIEKTPONPOBOHOCTH IIPOBOJHOCTH
JYCCOLUALuU IIPOBOJAHOCTH PacTBOPOB 3aBHCHUMOCTH pacTBOpOB OT
CHWJIBHBIX JIEKTPOJIUTOB OT | DJIEKTPOIPOBOJHOCT | KOHIICHTPAMX HOHOB
KOHLIEHTPAaLUX HOHOB Y pac- TBOPOB OT
KOHLEHTpaLUU
MOHOB
9 7. Teopus [IpakTnueckas padbora Ne 2 | 3akpenuThb YMerb JlaTuuk
EKTPOJIUTUYECKOI «Onpenenenue IIPEJICTaBICHHUE O AKCIEPUMEHTAIBHO JIEKTPOIPOBOIHO
JMCCOLMALNU KOHLIEHTPALUU COJIU 110 3aBUCUMOCTHU OTIPENEIATh CTH
3JIIEKTPOIPOBOJHOCTH AJIEKTPONPOBOJIHOCT | KOHLIEHTPALUIO COJIA B
pacTBopa» Y PacTBOPOB OT pacTBOpE C MOMOILBIO
KOHLEHTPALUU JaT4nKa
HMOHOB IEKTPONPOBOJAHO- CTH
10 8. Teopus JlaGopaTopHblii onbIT Ne 4 HccnenoBars IIpuMeHATH 3HaHUSA O Hartuux
AJIEKTPOJIUTUYECKOI «B3aumoneiicteue 0COOEHHOCTH peak- Iuu JIEKTPOIPOBOJHO

11




JMCCOLIMALUN. THIPOKCUIA Oapusi ¢ CEpHOU | MPOTEKAHHUS HEUTpaan3aluu B UHBIX | CTH, 103aTOP
Peaknuum nonHoro KHCIIOTOM» peaxkuuu YCIIOBHSX 00BEMa
oOmeHa HeHTpanm3anuu KHUJIKOCTH,
OropeTka
11 9.Teopus JlabopaTtopusbiit onibIT Ne 5 DKCHEepUMEHTAIBHO | 3HATh, YTO BCE Hatuuk
ANEKTPOIIUTUYECKOI «O0pa3oBaHue conei MoKa- 3aTh pacTBOpPUMBIE B BOJIE AJIEKTPOTPOBOJIHO
JMCCOLIMAlluU aMMOHHUS 00pa3oBaHUE UOHOB | COJIU SIBJISIIOTCSA CTH
MIPU PEAKIUU CUJIbHBIMHU
aMMuaka ¢ AIIEKTPOJIUTAMU
KHUCJIOTAMH
Tema 3. Xumuuecxkue peaxyuu (5 u)
12 1.OkucnuTensHoO- TeopeTnueckast 4acThb.
BOCCTAHOBUTEJIbHBIE Jlexums
peakuuu (OBP)
13 2. XuMHUeCcKne JlabopaTtopHsiii onibIT Ne 6 Nzyduenune Nmets npencraBnenue | JlaTumk Temrepa-
peakuuu. «M3ydeHne peakuuu OKHCIIUTEIbHO- 0 Te- TIoBoM 3 dekre | Typsl
OxkucnuTensHo- B3aMMO/JICHCTBUS CylIb(UTA | BOCCTAHOBUTENIBHBIX | OKHUCIUTEIHHO- IIJIATUHOBBIN
BOCCTAHOBUTEJIbHBIE HaTpHs C IEPOKCUAOM IIPOLIECCOB, BOCCTAHOBUTEJIBHBIX
peakuuu (OBP) BOJIOPOJIa» MPOTEKAIOIIHX C peakuii
BBIJICJICHHEM
SHEPIUU
14 3. Xumunueckue Jlaboparopuslii onbIiT Ne 7 oka3zats, 4TO B Nmerts npencrasnenus | datuuk pH
peakuun OBP «3menenne pH B xone rporecce 0 Pa3JINYHBIX
OKUCIIUTEIbHO- nporekanus OBP MPOAYKTaX
BOCCTAHOBUTEJIBbHBIX BO3MOKHO OKUCIIUTEIBHO-
peaxkuin oOpa3oBaHue BOCCTAHOBUTEIBHBIX
KHUCIJIOTHI UJTN peakuuii
HIEJI0YH
15 4. Xumnueckue JlaGopatopHslii onbIT Ne § KonnuecTBeHHO 3HaTh, YTO METAIIIBI Jatuyunk
peakuuun. OBP «CpaBHUTENBHAS 0XapaKkTepu30BaTh SBJISIFOT- CSI HaIpsKEHUs
XapaKTEePUCTHKA BOCCTAHOBUTEIBHYIO | BOCCTAHOBUTEISIMU C

BOCCTAHOBUTEJIb- HOU

CIIOCOOHOCTH METAJI-

pa3- HOU
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CIIOCOOHOCTH METAJLIIOB)» JIOB BOCCTaHOBUTEIbHOU
CIOCOOHOCTBIO
16 5. Ckopoctb JleMoHCcTpanoHHbIE ONBITHL | M3ydnTh 3HaTh 3aBUCUMOCTh [TpuGop mist mi-
XUMUYECKON pPEeaKLun Ne 2 «M3yuenue BiusHUS 3aBUCUMOCTD CKOPOCTH PEAKLUU OT JIIOCTpALUU
pa3nu4HbIX (PaKTOPOB Ha CKOPOCTH pEaKINH pa3iaNyYHbIX (PAaKTOPOB — | 3aBUCUMOCTHU
CKOPOCTb PEaKIINN» OT pa3IN4HbIX TeMIIepaTyphl, CKOPOCTH
dakTopoB KOHIICHTPAILIUH XUMHUYECKOM
pearupyoumux peaKkIuu OT
BEIIECTB, YCIOBHUM
KaTajau3aTopa,
MIPUPOJIBI BEIECTB,
Iouiaau
COIIPUKOCHOBEHUS
BEILIECTB
Tema 4. Hememannw (12 u)
17 1.HemeTamner. Teoperndeckas 4acTh.
T"a;moreHsl. Jleknus
18 2. 'asiorensl JleMOHCTpaIMOHHBIN OMBIT | DKCIIEPUMEHTANIbLHOE | 3HATh (PU3UUYECKHUE U Anmapar ais
No 3 «3yuenue H3y4CHHE XUMHYECKHE CBOMCTBA | IPOBEIACHUS
bu3NYECKUX U XUMHUYECKUX | PU3NUYECKUX U raJOreHoB. XUMHUYECKUX
CBOWCTB XJIOpa» XUMUYECKUX YMeTb 3anuchiBaTh IIPOLIECCOB
CBOWCTB XJIOpa ypaBHEHUS peaKIuit (AIIXP)
raJIOreHoB C
MeTaJulaMH,
HEMeTaJulaMH, X
pa3InyHyIO
OKHCIIUTEIBbHYIO
CHOCOOHOCTh
19 3.I'anorensl [IpakTuueckas pabora Ne 3 | Onpenenuts YMeTh NpuMEHSATh Hatuuk xnopua-
«OrnpeneneHne coaepKaHus | COAEPKAHUE XJIOPU | HOHOCEJIEKTUBHbIE HMOHOB
XJIOPUJ MOHOB B MIUTHEBOM | MOHOB B JATYUKA

BOJIE»

HCCJICAYCMBIX

13




pacTBopax

20 4.Cepa. CoequHCHUS TeopeTndeckas 4acTh.
CEpBI- CEPOBOAOPOL, Jleknus
CyIbOUIBI
21 5.CepoBojiopon, JleMoHCcTpanMoHHbIN OonbIT: | M3ydnTh 3HaTh 1ab0paTopHbIE Amnmapat s
CyIbQUIbI «[lonydyenue cepoBosioposia | 1abopaTopHbIE CIOCOOBI OJTyYEHUS MIPOBEJICHUS XU-
U U3y4EHHUE €r0 CBOWCTBY. CIOCOOBI OJYYEHUS | CEPOBOJOPO/JIA, ETO MUYECKHX peaK-
JlaGopaTopHBI OTIBIT: cepo- BOJopoa, ero | (husmdeckue u uuii (AITXP),
«CuHTE3 CepoBOAOPOAA. CBOMCTBA M CBOMCTBA | XMMHUYECKUE CBOMCTBA. | MpHOOp 1is
KauecTBenHble peakiiuu Ha | CyIbQUIOB YMmeTh npo- BOJUTh MOJIy4EHUS Ta30B
CEpOBOAOPO U CYIb(UIBIY KayeCTBEHHbIE PEAKIINH | WJIM ammapaT
Ha cepoBoJiopoa u conu | Kunmna
CEpPOBOJIOPOTHON KHUC-
JIOTBI, COCTABJISITh
COOTBETCTBYIOIIUE
YpaBHEHUS
XUMUYECKUX PEAKIUI
22 6. CoenuHeHus cepel- JeMoHcTpanmoHHblil onblT | M3yunTh CBOMCTBA 3HaTh (HU3UYECKUE U Anmnapat ajis
OKCH/IBI CEpHI, Ne 4«M3yuenue cBOKCTB CEpPHUCTOrO rasza XUMUYECKHE CBOMCTBA | MPOBEJICHUS XU-
CEepHHCTAasi KUCII0Ta CEpPHUCTOrO rasza u CEpPHUCTOrO rasa. MHUYECKHUX PEaK-
CEPHUCTOM KUCIOTHI» YMeTh 3anuchBaTh uuit (AIIXP)
YpaBHEHUS peakuuii
rasa c BoJoH, co
nies04YaMu
23 7.A301. CoenuHEeHUS Teopernueckas 4acTsb.
a30Ta -aMMHUaK Jlexuus
24 8. AMMuax JlaGopatopHslii onbIT Ne 9 OKCIIEpUMEHTAJIBHO | 3HATh, YTO PACTBOP JlaT4MK DIIEKTPO-
«OCHOBHBIE CBOHCTBA JI0Ka3aThb aMMUaka B BOJIE — IIPOBOJHOCTH
aMMHAKay IIPUHAJIEKHOCTD CJ1a0bI 2JIEKTPOJIUT.

pacTBOpa aMMHaKa K
cl1a0bIM
AIIEKTPOJIUTAM

YMeTh ONpCACIATH 3TO
CBOMCTBO C IIOMOIIBIO
JaTdyruKa
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AJIEKTPONIPOBOIHOCTH

25 9.Coenunenus a3ora - | Teoperuyeckas 4acTh.
okcun azota (1V) Jlexums
26 10.Okcup azora (IV) JleMoHCTpalMOHHbIE N3yunth 3HaTh NPOMBIILIEHHbIE | TepMope3ucTopH-
onbIThl: «Ilomyuenue POMBIIIJICHHBIE U U J1abopaTopHbIE B TATYHK
okcuna azora (IV) u nabopaTopHbIe CIOCOOBI OJTyYEHUS TEeMIIepaTypHl,
U3Y4YEHHUE €r0 CBONUCTBY; croco0Obl nosydeHus: | okcunaa asora (1V), ero | matumk pH,
«Okucnenue okcuaa azota | okcuja azota (IV), ¢buznueckue u JTaT4YUK
(IT) mo okcuna azora (IV)»; | ero cBoiicTsa, XHUMHYECKHUE CBOMCTBA. | AJIEKTPOIPOBOIHO
«B3aumoselicTBrue OKCHIa | IPUMEHEHUE B YMeTh coCcTaBIATh CTH, ammapar st
azora (IV) ¢ Bomoit u MIPOU3BOJICTBE COOTBETCTBYIOIINE MIPOBEACHUS
KHCIIOPOJIOM, T10- JIyd€HHE | aQ30THON KHUCJIOTHI YpaBHEHHSI XAMUYIECKUX
A30THOM KHCIIOTBD» XUMUYECKUX peakiuid. | peakmuit (AIIXP),
YMeTh 0OBSICHSTD MarHuTHas
MIPUMEHEHHE OKCUA Menlajika
azora (IV) B
MIPOU3BOJICTBE a30THOM
KHUCJIOTHI
27 11.A30THas kucnora u | TeopeTnueckas 4acThb.
€€ CoJIt Jleknus
28 12.A30THas kucnotau | [Ipaktudeckas padora Ne 4 | DkcriepUMEHTaNbHO | YMETh HCIOJIb30BATh JlaTyuk HUTpaT-
e€ coun «OnpeneneHye HUTPaT- OIpe/IeINUTh MOHOCEJICKTHUBHbBIC HMOHOB
HMOHOB B ITUTATEIILHOM coJiep>KaHUe HUTPAT- | JaTUYUKU IS
pacTBopey MOHOB B PacCTBOpax | ONpEJEJICHNs HOHOB
Tema 5. Munepanvnwie yooopenus (2 u)
29 MuHnepanbHble Teopernyeckas 4acTs.
ynoOpeHus Jlexnus
30 MuHepanbHbie JlaGopatopuslii onbIT Ne 10 | DkcniepuMeHTallbHO | YMETh HaTtuuk
ynoOpeHus «OnpeneneHye aMMUa4yHOM | pa3inyarh HKCIIEPUMEHTATBHO AIIEKTPOIPOBOTHO
CENTUTPBI U MOYEBUHBI» MOYEBUHY U OTIpe/IeNATh MOYEBHHY | CTH
MUHepaJIbHbIE
ynoopeHus
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Tema 6. Memannwi (4 u)

31 Kanpuuit. Jlaboparopubiii onbIT Ne 11 OKClepUMEHTaIbHO | 3HaTh CBOWCTBA Jatauk
Coenunenus kanbiust | «B3ammoseiictBue YCTaHOBUTH COCIMHEHUH KAIBIHSI U | JIEKTPOTIPOBOJTHO
M3BECTKOBOM BOJIBI C oOpa3zoBaHue €ro 3Ha4YCHHE B CTH, MAarHUTHAs
YTIIEKUCIIBIM Ta30M)» CpEeIHEH U KUCIIOU MIPHUPOJIC U KU3HH MeIraika, mpuoop
coJin YeJIoBeKa JUTSI TIOTTY9ICHUS
ra3oB WU
annapat Kurma
32 Keneszo JlaboparopHsbrit omeiT Ne 12 HccnenoBaTh 3HaTh, YTO TPOIIECC JlaTunk naBiIeHUS
«OKucneHue xxene3a Bo mporiecc KOPPO3UHU METAIIIOB
BIIQYKHOM BO3/TyXE» AIEKTPOXUMHUYECKOHN | MPOTEKAET B
KOPPO3UH Kelle3a B | MPUCYTCTBUU BOJIBI H
BO3/yX€E KHUCJIO- poja. 3HaTh
(hakTOpHhI, YCKOPSIONINE
MIPOLIECC KOPPO3HUH
33 CoennHeHns xejesa
34 O6o0mmenue u

cUCTeMaTH3aIus
3HAHUM MO KypcCy.
IloaBenenue UToros

PesepBHbIil ypok
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