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s u3yueHus npeaMera «XHUMH» Ha dTare OCHOBHOTO OOIIETro 00pa3oBaHUsI OTBOIUTCS
140 gacos:

8 ximacc —70 gacos; 9 knacc —70 gacos.

Jlannast oOpa3oBaTenbHasl MporpaMma O0OECIIeUMBAET YCBOCHHE YUYAIIMMHCS BAKHEHUIITNX
XUMUYECKUX 3aKOHOB, TCOPUH M TOHATUH; (OPMHPYET MpEJACTaBICHUE O POJIU XHMHUHU B
OKPY’KaIOIlleM MUpE M KU3HU uejoBeka. [Ipu 3TOM OCHOBHOE BHHUMAHHUE YJIEISETCSA CYIIHOCTH
XUMUYECKHUX PEaKIUi U METO/aM MX OCYIIECTBIICHHUS.

OgHUM U3 OCHOBHBIX TMPUHIUIIOB TIOCTPOCHUS TPOTPAMMBI  SIBISETCS  MTPHHIIMIT
JIOCTYITHOCTH. ODKCIEPUMEHTAIbHBIC JIaHHBIC, IOJIYYCHHBIC YYAIIUMKCS TIPH BBIOJHCHUH
KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYalIUMCS CaMOCTOSITEIBHO JEJIaTh BBIBOJIbI, BBISBIISTH
3akoHOMepHOCTH. [loaXombl, 3alOKEHHBIE B COACpP)KAHHWE TIPOrpaMMbl  Kypca, CO3Mal0T
HEOOXOUMBIC YCIIOBUS NIl CHCTEMHOTO YCBOCHUS yYAIlMMHUCSA OCHOB HAYKH, JUIsl 0OeCTIeueHUs
pPa3BUBAIOIIETO ¥ BOCIHTHIBAIOLIETO BO3JEHCTBUS OOYy4YeHHS Ha JIMYHOCTh Y4Yalllerocs.
dopmMupyembie 3HaHUSI JOHKHBI CTaTh OCHOBOW CUCTEMBI YOKIEHUN MIKOJIbHUKA, IIEHTPATbHBIM
AIpOM €ro HayyHoro MmupoBo33peHus. Ha 0aze nentpa «Touka pocra» obecrneunBaercs
peaym3anyisi  00pa3oBaTEIbHBIX  MPOTPAMM  €CTECTBEHHO-HAYYHOH UM TEXHOJIOTHYECKOM
HaIpaBJIECHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSIMH 3aKOHOJATEILCTBA B cepe
oOpa3oBanusi U c y4€ToM pekomeHaauuid DenepalbHOrO ormepaTopa y4eOHOro mpeaMera
«XUMUA.

OOpazoBatenbHass MporpamMma TO3BOJIIET WHTETPUPOBATH peaTU3yeMble MOJIXObI,
CTPYKTYpY U COJIep’KaHue IIPU OpraHu3alu oOyueHus: XuMun B 8—9 Kiaccax, BBICTPOEHHOM Ha
0aze 1000ro U3 JOCTYIHBIX y4eOHO-MeToauuecknX koMiuiekcos (YMK).

Hcnons3zoBanue obopynoBanus «Touka poctay npu peanusaruu ganHoi OIl mo3BossieT co3nath
YCIIOBUSI:

' A paCIUPCHUS COACPIKAHNA IKOJBbHOT'O XUMHUYCCKOI'O O6paSOBaHI/I$I;

* ]IS TIOBBIIICHHSI TO3HABATEIPHON aKTUBHOCTH O0YYAIOIINXCSl B €CTECTBEHHO-HAYUHOU
obacTu;

* JUIA pa3BUTHUS JIMYHOCTU peOEHKA B ITpoIiecce 00yUeHHUs XMMUH, €r0 CIIOCOOHOCTEH,
(GbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

Ui paboThI C OAAPEHHBIMU NIKOJIBHUKAMU, OPTaHU3AIMU UX PA3BUTHUS B PA3IMUHBIX

o0nactsx o0pa3oBaTeNbHOM, TBOPUECKOH 1€ATEIbHOCTH.
Bsenenne

B 00yuenun xumuu 0OJbIIOE 3HAUEHHE UMEET SKCIEPUMEHT. AHAIM3UPYS PE3YJIbTaThl
NPOBEIEHHBIX ONBITOB, Yydaluecs YOeXIaloTCs B TOM, YTO Te€ WM HUHBIE TEOPETHYECKHe
IPEJICTAaBICHNUS] COOTBETCTBYIOT WM TPOTUBOpPEYaT peaJbHOCTU. TOJBKO OCYIIECTBISSA
XUMHUYECKHHM SKCIIEPUMEHT MOXHO MPOBEPUTH JOCTOBEPHOCTH IPOTHO30B, CJIIEJIAHHBIX Ha
OCHOBaHMHU Teopuu. B mporecce skcrnepUMEHTaIbHOW padoOThl yyaliuecs HpUOOpETaroT OIBIT
NO3HAHUS PEATBHOCTH, SBIAIOIIMKACA BaXXHBIM 3TanoM (OPMHUPOBAHUS y HUX YOEKICHUH,
KOTOpbIE, B CBOIO O4Yepelb, COCTaBISIOT OCHOBY HAay4YHOro MHUpPOBO33peHus. Peamuzanus
yKa3aHHBIX LieJed BO3MOXHA IMPH OCHALICHUU IIKOJIBHOTO KaOWHETa XMMHU COBPEMEHHBIMU
npubopamMu 1 obopynoBaHueM. B pamkax HanmoHanmbHOro mpoekta «OO0pa3oBaHHE» 3TO CTao
BO3MOJKHBIM Oyiarofapsi CO3aHUIO0 B 0011€00pa30BaTEeIbHBIX OPTaHU3AIUIX, PACTIONO0KECHHBIX B
CEeJIbCKOM MECTHOCTHM M MallblX TOpoJax, LEHTPOB OOpa30BaHMs €CTECTBEHHO-HAyYHOUW U
TEXHOJIOTHYECKON HampaBieHHocTel «Touku pocta». BHeapenue 3Toro o00opyaoBaHus MO3BOJIUT
Ka4eCTBEHHO M3MEHUTh Ipoliecc oO0yueHus: xuMuu. KolmdyecTBeHHbIE YKCIEPUMEHTHI TTO3BOJISAT
MOJIy4aTh JOCTOBEPHYIO MH(POPMAIUIO O MPOTEKAHUU TeX WJIM MHBIX XMMHUYECKUX IpoIleccax, O
cBoiicTBax BemiecTB. Ha oCHOBE MOJyueHHBIX SKCHEPUMEHTAIBHBIX JAHHBIX 00y4aeMble CMOTYT
CaMOCTOSITENIbHO JIeNIaTh BBIBOJABI, 0000IIATh PE3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO OyZIEeT CIIOCOOCTBOBATH MOBBIICHUIO MOTUBAIIMHM O0YUEHHSI ITKOJITbHUKOB.




Lentpsl 00pazoBaHMs €CTECTBEHHO-HAyYHON HampaBieHHOCTH «Touka pocTa» co3/aHbI ¢
LEJIBI0 PA3BUTUSA Yy O0YyYaroIMXcs €CTECTBEHHO-HAYYHOM, MaTeMaTHYecKoW, MH()OpMaMOHHON
IpPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUYECKOTO M KPEATHMBHOTO MBIIIJICHUS, COBEPIICHCTBOBAHUSA
HaBBIKOB E€CTECTBEHHO-HAYYHOW HAINpPaBICHHOCTH, a TakKXe JUId IPAaKTUYECKOH OTpabOTKU
y4eOHOT0 MaTepuaa o yueOHbsIM npeameram «Dusukay, «Xumus», «buonorus .

ean v 3apaun

+  Peanm3anusi OCHOBHBIX 00IIE00Pa30BaTENBHBIX MPOTPaMM IO Y4YEOHBIM IpeaMEeTam
€CTECTBEHHO-HAYYHOW HANpaBIIEHHOCTH, B TOM YHCJE B paMKaX BHEYPOYHOH NESATEIBHO CTH
00ydJaromuxcs;

+ pa3paboTKa M peajau3alys pasHOYPOBHEBBIX JOMOJIHUTENBHBIX 00I€00pa30BaTEIbHbIX
IIPOrpaMM €CTECTBEHHO-HAY4YHOH HAIpaBIE€HHOCTH, a TAK)KE€ MHBIX MPOrpPaMM, B TOM YHUCIE B
KAHUKYJISIPHBIN NIEPUOL;

* BOBJICYCHHUE YYAITUXCS U MMEAATOTHYECKUX PAOOTHUKOB B MMPOEKTHYIO ACATEIHHOCTD;

+ OpraHu3alusi BHEY4YeOHOH JeATeNIbHOCTM B KaHUKYJSIPHBIA IepHoA, pa3paboTka U
peanu3anysl COOTBETCTBYIOMIMX OOpa3oBaTEIbHBIX IPOrpaMM, B TOM YHCJIE Ui Jlarepe,
OpraHU30BaHHbBIX 00Pa30BaTEIbHBIMU OPraHU3aLMAMU B KAHUKYJISIPHBIA IEPUO/;

*  TIOBBIMICHHE MPOPECCHOHATBPHOTO MACTEPCTBA IIE€IAarOTHYECKUX PAOOTHUKOB IICHTPA,
pean3yIOIMX OCHOBHBIE U IOTIOJIHUTEIbHBIE 0011Ie00pa3oBaTeIbHbIC TPOrPAMMBIL;
Coznanue nentpa «Todka pocTay mpearnoiiaraeT pa3BUTHE 00pa30BaTeIbHON UHPPACTPYKTYPHI
001eo0pa3oBaTeIbHOW OpraHu3aliid, B TOM YHCIE OCHAIIeHHe o0Ieo0pa3oBaTeIbHON
OpraHu3aIuu:

+ 00opynoBaHMEM, CPEICTBAMH OOYYEHMs] M BOCIUTAHUS JJIs U3ydeHHUS (B TOM 4HCIE
HKCIEPUMEHTAJIbHOI0) MPEIMETOB, KypCOB, JAMCLUUIUIMH (MOAYJEH) eCTeCTBEHHO-HayYHOU
HalpaBICHHOCTH TP  pEIM3alldd  OCHOBHBIX  00lIe00pa3oBaTeNbHBIX HpOrpaMM U
JIOTIOJTHUTEIIBHBIX 00111e00pa30BaTENbHBIX IPOTPAMM, B TOM YHUCIIE JJISl PACIIUPEHUS COACPKAHUS
yueOHbIX npeaMeToB «Dusnkay, «Xumus», «buoaorus»;

' O6OPYI[OB3.HI/IGM, cpeacrBaMmu O6y‘I€HHSI U BOCHHUTAaHHUA JIA peaiu3allui HIpOoTrpaMm
JOITIOJITHUTCIIBHOT'O O6paBOBaHI/I$I GCTCCTBGHHO-HaquOﬁ HAIpaBJICHHOCTH;

*  KOMIIBIOTEPHBIM M HHBIM 00OPYIOBaHUEM.

[TpodunpHBII KOMITJIEKT 000PYI0BaHMS MOKET OBITh BBIOPAH JIJIsi 00II€00pa30BaTEIbHBIX
OpraHu3aliii, IMEoLMX Ha MOMEHT co3JaHus 1eHTpa «Todka pocTa» Habop cpeAcTB 00yUYeHus
U BOCIUTAHHSA, TMOKPHIBAIOIINN CBOMMH (DYHKIIMOHAJIBHBIMH BO3MOXHOCTSIMH  0a3oBBIC
NOTpeOHOCTH MPH U3YYEHUH YUeOHbIX mpeaMeToB «Dusnkay, «Xumus» u «buonorus .

[lepeyenb, MUHUMAaTBHO HEOOXOIMMBIE (PYHKIIMOHAIBHBIE U TEXHUYECKHE TPEOOBAHUS U
MHUHHMMaJIbHOE KOJHMYECTBO OOOpYJOBaHUS, PACXOJHBIX MaTepHUajioB, CPEACTB OOydYeHHMsS U
BOCIIMTAHMs ISl OCHAmIeHUs 1eHTpoB «Todka pocTay, ompenenstorcs PermoHanrbHBIM
KoopauHaTopoM ¢ yuérom IlpumepHoro mnepeuHss 00OpyIOBaHHS, PACXOJHBIX MAaTEpHUANOB,
CpeAcTB OOy4YeHHsI W BOCHUTAHUS JJISl CO3MaHUS M oOecredeHnus (yHKIMOHHPOBAHUS IIEHTPOB
00pa30BaHUs €CTECTBEHHO-HAYYHOW HarpaBlieHHOCTH «Todka pocta» B 0011e00pa3oBaTeIbHbBIX
OpraHu3aIUsIX, PACTIOIOKEHHBIX B CEITHCKONH MECTHOCTH M MAJIBIX TOPO/IaX.

[Ipo¢punbHeli KOMIIIEKT o000pynoBaHus obecneunBaeT 3(P(GEKTUBHOE JIOCTHKEHHE
00pa30BaTeNbHBIX PE3YNbTATOB OOYYAIONIMMHUCS IO TPOrpaMMaM €CTECTBEHHO-HAYYHOU
HaNpaBJIEHHOCTH, BO3MOXHOCTb YIIIyOJIEHHOTO M3y4eHHs OTAEIbHBIX MPEJIMETOB, B TOM YHCIE
Uit (OPMHPOBAHUST H300pPETATEIHCKOTO, KPEATHBHOTO, KPUTUYECKOTO MBIIIICHUS, Pa3BUTH
(YHKIMOHATIBHONH TPAaMOTHOCTH y OOYYaloLIUMXCsi, B TOM YHCIE €CTECTBEHHO-HAyYyHOH U
MaTeMaTHYECKOW. DKCIIEPUMEHT SIBJISIETCS HICTOYHUKOM 3HAHWN M KPUTEPUEM MX UCTHHHOCTH B
Hayke. KoHIenmus coBpeMeHHOro o0pa3oBaHMs MOJIPa3yMEBAET, YTO B Y4€OHOM IKCIIEpHUMEHTE
BEIYUIYI0O POJIb JOJDKEH 3aHATh CAMOCTOSITEIBHBIA  HMCCIEAOBATEIbCKUNA  YUCHHYECKUM
HKCIIEPUMEHT.




CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE UCCIEN0BAHUSA 110 XUMHUU YK€ TPYAHO IPEICTaBUTh
0e3 HCIOJIb30BAHUS HE TOJIBKO aHAJOIOBBIX, HO M LU(POBBIX M3MEPUTEIbHBIX HpUOOpOB. B
@enepansaoM ['ocynapctBennom Ob6pazoBarensHoM Crannapre (PI'OC) nponucano, 4To OJHUM
U3 YHHUBEPCAJIbHBIX Y4YEOHBIX AEHUCTBHM, MPUOOpPETaEMBbIX y4allUMHCS, JOJDKHO CTaTh yMEHHUE
«TIPOBEJICHUS ONBITOB, IPOCTBHIX AKCIEPUMEHTAIbHBIX HCCIIEJOBAHUM, NMPSMBIX U KOCBEHHBIX
U3MEPEHUH C UCIOIb30BaHUEM aHAJIIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

Y4eOHbIN 3KCIIEPUMEHT 10 XMMHUH, MPOBOJAUMBIA Ha TPATUIIMOHHOM 00OpYIOBaHUH, 0e3
IpUMEHEeHHs LU(POBBIX Ja00paTOpUid, HE MOXKET ITO3BOJIUTH B ITOJIHOW MEpe pEeIInTh BCE 3aJjauu
B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM IPUYHH!

' TPAAUIIUMOHHOC MIKOJIbHOC OGOpy,Z[OBaHI/Ie H3-3a OTrpaHUYCHUA TCXHUYCCKUX
BO3MOXKHOCTEH HE II03BOJISICT MMPOBOAXUTHE MHOTHEC KOJIMUCCTBCHHBIC HCCIICAOBAHMA,

* JUIMTEJIBHOCTb IIPOBEJIECHUS XUMUYECKUX UCCIIEI0BAaHUI HE BCEI/1a COIIacyeTcs C
JUTUTENIEHOCTBIO y4eOHBIX 3aHATHH;

. BO3MOXHOCTb IMPOBCACHUA MHOI'UX I/ICCJIeI[OBaHI/If/'I OTrpaHN4YrBaACTCA Tpe6OBaHI/15[MI/I
TEXHHUKHU 0€3011aCHOCTH U JIp.

[ludppoBast  maboparopuss  IMOJHOCTBIO  MEHSET  METOJAMKY H  COJICpIKaHUE
OKCIIEPUMEHTAIBHON JESATEeIbHOCTH M pEIIaeT BBIIICTIepeurcieHHbIe Mpooiemsbl. Llupokuii
CHEKTp JATYUKOB IMO3BOJSET YYalIMMCS 3HAKOMHTBCS C IapaMeTpaMud XUMHYECKOTO
SKCIICPUMCHTA HC TOJIbBKO Ha Ka4€CTBCHHOM, HO MW Ha KOJIMYCCTBCHHOM YPOBHC. ]_II/I(prBafl
nabopaTopusi  MO3BOJIICT  BECTH  JUIMTENIBHBIA  OKCIEPUMEHT  JIlaXke B OTCYTCTBHE
IKCIIEPUMEHTATOPA, a YaCTOTA MX U3MEPEHUI HEIIO/IBJIACTHA YEIIOBEYECKOMY BOCIPHSITHIO.

B mpouecce QopmHpoBaHUS AKCHEPUMEHTAIBHBIX YMEHUH y4YCHHK OO0ydaercs
NPEICTaBIATh HH(POPMAIHIO 00 UCCIIETOBAaHUN B YETHIPEX BUIAX:

' B Bep6aan0M: OIMMCBIBATH SKCIICPUMCHT, CO3/1aBaTh CJIOBECHYIO MOJICJIb SKCIICPUMEHTA,

¢bukcupoBaTh BHUMaHUE HAa U3MEPSIEMbIX BETUUMHAX, TEPMUHOIIOTUH;

* B TaOJMYHOM: 3aIOJHATH TaOIUIIBI JAHHBIX, JIEKAIIUX B OCHOBE IMOCTPOCHUS rpapuKOB
(pu 3TOM y y4almxcs BO3HUKAET MEPBUUHOE MPEACTABICHUE O MaclITabax BEeJIHYMH);

B TpaduuecKoM: CTPOUTH rpaHKu MO TAOIUYHBIM JaHHBIM, YTO JAET BOZMOKHOCTh
nepexo/ia K BEIBIIKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BETMUYMHAMU (TIPU 3TOM
YUUTCIIb IMOKA3bIBACT NIPECUMYIICCTBO B BU3yaJIU3allun 3aBUCHUMOCTEN MCXKAY BCJINYHMHAMU,
HaTJISTHOCTh U MHOTOMEPHOCTH); B BUJIE MaTeMaTUYECKUX ypaBHEHHI: 1aBaTh MaTEMaTHUECKOE
OTMCaHUe B3aMMOCBSI3H BEJIMYUH, MAaTEMAaTUUECKOE 0000ITICHHE.

[Tepexon OT KakaOTO dTama MpeAcTaBleHUsT HHPOPMAIIUU 3aHUMAET JOBOJIBHO OONBIION
MIPOMEKYTOK BpeMeHU. B 7—8 kiaccax 3TOT mporiecc He0OX0AMM, HO B CTAPIINX KJIACCaX MOXKHO
ObLIO OBl 2TO BpeMs MOTPATUTh Ha pelleHHe Ooliee BaXKHBIX 3a1ady. B sTom mmaHe nudpossie
1ab0paTOPUM CYIIECTBEHHO SKOHOMSIT BpeMs. ITO BpeMsi MOXKHO MOTpatuth coriaacHo ®I'OC na
dbopMUpOBaHNE HCCIENOBATENbCKUX YMEHUN Y4YalIUXcs, KOTOPbIE BBIPAXKAIOTCS B CIEAYIOIIUX
JNEUCTBUAX:
ompeneneHue mpooIeMbl;

MIOCTaHOBKA MCCIIEA0BATENIbCKOM 3aauH;
TUTAHUPOBAHUE PEIICHUS 33/1a4H;

MOCTPOEHUE MOJIETIEN;

BBI/IBIDKEHUE TUTIOTE3;

AKCIIEPUMEHTAJIbHAS IPOBEPKA TUIIOTES;

AHaJIN3 JaHHBIX SKCIICPUMEHTOB HUJIN Ha6HIOJIeHHﬁ;
dbopMynupoBaHUE BHIBOJIOB.

[Tocnennue ronpl y yJammxcsi HabMroaeTcs HU3Kasi MOTUBAITUS U3YYCHUSI €CTECTBEHHO-
HAYYHBIX JUCUHUIUINH U KaK CIIEJACTBHE MajJieHIe KaueCTBa 00pa30BaHMSL.




[TocraBisieMble B IIKOJBI COBPEMEHHBIC CPEICTBA OOyUYCHHUs, B paMKax mpoekra «Touka
pOCTay colepiKaT KaK y)Ke XOpOIIO U3BECTHOE 000PYIOBaHUE, TAK M MPUHIMITHATILHO HOBOE. DTO
udpoBsie Ja00paTOPUM M JATYUKOBBIE CHUCTEMBl. B OCHOBY 00pa30BaTelbHONW MPOTpaMMBbI
3aJI0KEHO MPHUMEHEHHE IUQPPOBBIX Jaboparopuii. TemaTuka MPEIIOKECHHBIX IKCIEPUMEHTOB,
KOJINYECTBEHHBIX OIMBITOB COOTBETCTBYET CTPYKTYpe MPHUMEPHOH 00pa30BaTeNbHON MPOrpaMMbI
0 XHMHUH, cojaepxaHuio DenepasbHOro TIOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
(®I'OC) cpennero (moaHOTO) 0OIIETO OOPA3OBAHMSI.

PaccMoTpeHHbIE B MMOCOOMH OMBITHI MPOIUIM HIMPOKYIO amnpoOanuio. MHOTOJETHSSA
NPaKTUKa KCIOJb30BaHUS XMMUYECKUX TpuOopos, IIJI B mikose mokasana, 4TO COBPEMEHHBIC
TEXHHUYECKHE CPEICTBA OOYYCHHS HOBOTO TMOKOJCHHS TMO3BOJISIOT TOOMTHCS BBICOKOIO YPOBHSI
YCBOCHHUSI y4yeOHOr0 MaTepHaja, YCTOMYMBOTO POCTa MO3HABATEIHHOTO MHTEPECa IIKOJIbHHKOB,
T.e. NPEOJOJETh TE MPOOJEMbI, O KOTOPHIX TaK MHOTO TOBOPAT, KOTJa peYb 3axXOIHUT O
COBPEMEHHOM IIKOJLHOM XUMHUYECKOM 00pa30BaHUU.

JlaHHOE METOJUYECKOe I0COOHMEe aJpPEeCcOBAHO YUYHUTEISIM XHMHH, KOTOPbIE PEaTu3yiOT
o0Opa3oBaTeNibHbIC POrPaMMBI C HCIIOJIb30BaHHEM 000pyaoBanus «Touka pocTay.
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(mata oopamenus: 10.03.2021)



http://www.consultant.ru/document/cons_doc_LAW_140174
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http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f
https://fgos.ru/

7. ®enepaibHbIil FOCYAapCTBEHHBIH 00pa30BaTE/IbHBIN CTAHIAPT CPEIAHETO 00IIEero
oOpaoBanus (YTBEpKIEH NpUKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepaunu ot 17 mast 2012 r. Ne 413) (pen.11.12.2020). — URL: https://fgos.ru

(mara obpamenus: 10.03.2021)

8. Meroanueckre peKOMEHIAIMH 10 CO3MaHMI0 ¥ (YHKIIMOHUPOBAHUIO ICTCKUX
TexHonapkoB «KBaHntopuym» Ha 6a3e 00111e00pa30BaTENIbHBIX OpraHu3aluil (yTBEp>KICHbBI
pacnopspkenrneM MunucteperBa npocsenienus Poccuiickoit deneparuu ot 12 suBaps 2021 r. Ne
P-4). —

URL: http://www.consultant.ru/document/cons_doc_LAW_374695 (nata oOpaiieHus:
10.03.2021)

9. Meroanueckre peKOMEHIAIMH 10 CO3IaHMI0 ¥ (DYHKIIMOHUPOBAHMIO IIEHTPOB
rdpoBoro obpaszosanus «IT-ky0» (yTBEpkIeHBI pacropsikeHHeM MUHHCTEPCTBA MPOCBEIICHHS
Poccuiickoit @enepanuu ot 12 stuBapst 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document/cons_doc LAW_ 374572

(mata obpamenus: 10.03.2021)

10. Meroauyeckue peKOMEHIAIMH 110 CO3aHUIO0 U (PYHKIIMOHUPOBAHHIO B
06H1€06p330BaTeJIBHLIX OpraHu3anusiax, paciioJ0KCHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropojax, EHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOW HalpaBIEHHOCTEH
(«Touka poctay) (yTBepKIeHbI pacnopsbkeHrneM MuHUCTepcTBa npocsemienus Poccuiickoit
®enepauuu OT

12 suBapst 2021 r. Ne P-6). — URL.: http://www.consultant.ru/document/cons_doc
LAW 374694/

(mara obpamenus: 10.03.2021

I[Inanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa « XHMHUSD) ¢ ONMCAHUEM
YHHBEPCAJBbHBIX Y4eOHBIX NeHCTBHH, JOCTUTAeMbIX 00y4aI0ILIMMHCH

JIuunocmmnuie pesyniomamot
Obyyarowuiics NOIYYUM 03MOACHOCMb O PopMUposanus credyiouux auyHocmuvix YV/I:

+ Ollpe/ielieHne MOTHBAIMU U3yYeHHs y4eOHOro MaTepuana;

*  OLIEHMBaHUE YCBAaMBAEMOTI'0 Y4eOHOI0 MaTepuaa, UCXOs U3 COLUANbHbBIX U
JMYHOCTHBIX [ICHHOCTEW;

* TIOBBIILIEHUE CBOETO 00Pa30BaTEIbHOIO YPOBHS U YPOBHS FTOTOBHOCTHU K M3YYEHHUIO
OCHOBHBIX HCTOPUYECKHX COOBITHH, CBI3aHHBIX C pa3BUTHEM XMMHUU U OOLIECTBA;

* 3HaHME NPABUJI ITOBEJCHUS B YPE3BBIYANHBIX CUTYaLIHsIX;
* OLIEHUMBaHUE COLUAIBHON 3HAYMMOCTH MPOQPECCHii, CBA3aHHBIX C XUMHEH;

' BJIAACHUC ITPpaBUJIaMU 0e30I1acHOro 06paH_[eHI/I$I C XUMHWYCCKUMH BCIICCTBAMH U
060py,I[OBaHI/IeM, IMPOABJICHUC JKOJIOTHYECKON KYJIbTYPBI.

Memanpeomemmuoie pe3yibmantvl

Peaynamusnole

Obyuarowuiics noay4um 03MONCHOCIb 0I5l PopMUPOBaHUs CledyIouux pe2yiamusuulx YVJ/I:
+  IeTenojaranue, BKIYas MOCTAaHOBKY HOBBIX IIeliel, mpeoOpa3oBaHue MPaKTUIECKOM

3a/1auy B TTO3HABATEIIbHYI0, CAMOCTOSITEIbHBIA aHAJIN3 YCIOBHH JTOCTHKEHUS 1€ HAa OCHOBE

yuéTa BBIJICTICHHBIX YUUTEJIEM OPHUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

' IJIAaHUPOBAHUC ITYTU JOCTHIKCHUS ueﬂeﬁ;

. YCTAHOBJICHUE L CJICBBIX ITPUOPUTETOB, BEIJICJICHNEC AJIbTCPHATUBHBIX cr1oco00B
JIOCTYOKCHUS IEJTH U BBIOOp Hamboiiee 3(hPeKTUBHOTO Ccr1ocoba;

*  YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMSI M YIIPABJIATh UM;
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yYMEHHE MPUHUMATh PEIICHUS B TPOOJIEMHON CUTYyallNH;
*  TIOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHUE IJIaHa U TIOCJIE0BATEIbHOCTH JICHCTBHIA;
+ opraHu3zanus pabodero MecTa MpH BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;

* MPOTHO3WPOBAHHUE PE3YyJIbTATOB O0YUCHHs, OLICHUBAHHE YCBOCHHOTO MaTepHalia, OllCHKa
Ka4yeCTBa M YPOBHS MOJYUYCHHBIX 3HAHUH, KOPPEKIIHUS IJIaHa M CITOoco0a IeHCTBUS TIPH
HEOOXOIUMOCTH.

lloznasamenvhuie
Obyuarowuiicst oYUM 803MONCHOCHb 0151 hopMUPOBaHUs CLedYIOWUX no3Hasamenvuolx YV/I:

' ITOMCK U BBIICIICHHUEC I/IH(bOpMaHI/II/I;

+ aHaJIM3 yCJIOBUH M TpeOOBaHUH 3a/1a4H, BEIOOP, COMOCTABICHHE U 0OOCHOBAaHHUE CII0c00a
pelIeHus 3a1a4H;

+ BbIOOp Hanbomee F3(pPEKTUBHBIX CIIOCOOOB pEIICHUS 3a/1a4H B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

' BBIIBHXCHHEC U 000CHOBaHUE THUIIOTEC3bI, BH60p crocoba eé IIPOBCPKU;

* CaMOCTOATEIbHOE CO3/IaHHE AJITOPUTMA JIESTEIBHOCTH IIPU PEIIEHUH IPodIeM
TBOPYECKOI'0 U IOUCKOBOI'O XapaKTepa;

* YMEHHS XapaKTepPH30BaTh BEIIECTBA MO COCTABY, CTPOCHHUIO U CBOHCTBAM;

. ONMCHIBAaHUE CBOMCTB: TBép,III)IX, KUAKHUX, Fa3006pa3HI>IX BCIICCTB, BBIACICHUEC UX
CYIICCTBCHHBIX ITPU3HAKOB,

+  M300pakeHHe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (POPMYIT U
CYIITHOCTU XMMHNYCCKUX PCAKIIUU C IOMOIIBIO XUMHUYCCKUX YPABHCHUU,

* TpOBeACHUE HAOIIOICHHUN, ONTMCAHNE TIPU3HAKOB U YCIOBUH TEUCHUS XUMUIECKUX

PEaKIyii, BBIMOJHEHHE XUMUIECKOTO SKCIIEPUMEHTA, BBIBOIBI HA OCHOBE aHAIM3a HAOIIOACHUI
3a HKCIIEPUMEHTOM, PELICHUE 3a/1a4, NOJyYeHNEe XUMUYECKOH HH(OpMALMK U3 PA3TUUHBIX
HUCTOYHHKOB;

*  YMEHME OPTaHU30BBIBATh UCCIIEAOBAHUE C LIEIBIO IIPOBEPKU TMIIOTES;

* yYMEHHeE JielaTh yMO3aKI4eHHs! (MHAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOIbI;

' YMCHUC 00BEKTUBHO OLICHUBATb I/IH(l)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX,
KPUTHYCCKHU OTHOCUTHCS K HC@BﬂOHaquOﬁ I/IH(I)OpMaI_[I/II/I.

Kommynuxamuenvie
Obyuarowuiicst oYUM 803MONCHOCIb OJis1 POPMUPOBAHUS CLEOVIOUUX KOMMYHUKAMUBHBIX
YViI:

+  TOJHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBHUH C 3a/1a4aMH U YCIOBUSIMU
KOMMYyHHKAIWH,

* aJICKBaTHOE MCIOJIh30BAHNE PEUYEBBIX CPEACTB ISl yIacTHs B TUCKYCCUU H
apryMEHTalliu CBOEH MO3UINH, yMEHHE MTPEICTABISATH KOHKPETHOE COJIEPIKAHKE C COOOIIEHUEM
€ro B MMCbMEHHOI U yCTHOHU (opMe, oTpeieieHue crioco00B B3auMOCHCTBUSA, COTPYIHUYECTBO
B MIOMCKE U cOope MHpOopMaIny;

* OIpeAereHue CIoCOO0B B3aMMOICHCTBHS, COTPYJHHYECTBO B IIOMCKE U cOOpe
uH(pOopMalny, y4acTue B JUajore, MiaHupOBaHKEe OOIIMX CII0OCOO0B padOThI, MPOSIBICHNE
YBaKUTEIBHOTO OTHOLICHHS K JPYTUM YUaIIUMCS;

* ONMCaHHE COJIEP>KaHMS BBIMOIHAEMBIX IEHCTBHIA C 11€IbI0 OPUEHTHPOBKH B IIPEIMETHO-
NPaKTUYECKOH J1eSTeNbHOCTH;

*  YMEHMS yYUTBIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAUHALIUYU PA3JIMYHBIX ITO3ULUI
B COTPYAHUYECTBE;




+ (QopmynupoBaTh COOCTBEHHOE MHEHUE U MMO3ULINIO, ApTyMEHTUPOBAThH U
KOOPJMHHUPOBATH €€ ¢ MO3UIUSAMU MapTHEPOB B COTPYJTHUYECTBE IIPU BHIPAOOTKE OOIIETO
peLIeHHs B COBMECTHOM 1A TeIbHOCTH;

* OCYILECTBJISAT B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* IUTAHUPOBATH 0OIIHE CLIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLICHKY
JIEHCTBUIM MapTHEPA, YMETh YOCKIaTh;

* HCIIOJIb30BaTh aJICKBATHBIE S3BIKOBHIE CPEACTBA JJIsl OTOOPaKEHUsI CBOMX UYyBCTB,
MBICJICH, MOTUBOB U MTOTPEOHOCTEH; 0TOOpaKaTh B peuH (ONrcaHue, 0ObSICHEHUE) COJEPIKaHNE
COBEpILIAEMBIX JICHCTBUH, KaK B (hopMe rpOMKOI ColMannu3upOBaHHOMN peun, Tak U B (popme
BHYTPEHHEH peun;

*  pa3BHBaThb KOMMYHHKATUBHYIO KOMIIETEHIIMIO, UCIIONB3YS CPEACTBA YCTHOW U
MUCbMEHHOW KOMMYHHUKAIIMH MIPH paboTe C TEKCTaMU Y4eOHHUKA U TOTIOJTHUTEIbHOM
JUTEPATypOid, CIIPAaBOYHBIMH TAOIUIIAMH, TIPOSIBIISITH TOTOBHOCTH K YBOKEHUIO HHOM TOUKH
3peHus npu 00CYKIECHUH PE3YJIbTaTOB BHIIIOJIHEHHON paOOTHI.

Ilpeomemmnuie pesynomamaot

Obyyarowuiicsa Hayyumcs:

*  MPUMEHSTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT;

. OIHUCBIBATL CBOMCTBA TBépI[I)IX, KHUIAKUX, Fa3006p3,3HI)IX BCIICCTB, BBIACIIAA UX
CYIIIECTBEHHbIC TPU3HAKY;

* pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHUSI MAcChl BEIIECTB, AaTOMHO-MOJIEKYJISPHOM
TEOpUHU;

*  pa3nuy4aTh XMMHUYECKHUE U (PU3NYECKUE SIBICHUS, HA3bIBaTh MPU3HAKH U YCIOBUS
MPOTEKAHUS XUMHUYECKUX PEaKlnit;

+  cobmonaTthk npaBuiia 6e30nacHoi paboThl IPU MPOBEACHUH OMBITOB;

* TOJB30BATHCS TaOOPATOPHBIM 00OPYIOBAHUEM H MTOCYIOM;

*  TI0JIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA M PACIIO3HABATH UX;

*  XapakTepu3oBaTh (HU3MUECKHE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAMHEHUMN, POBOIUTH OIBITHI, MOATBEPKIAAIOIINE XUMHUECKHUE CBOICTBA
HN3YUCHHBIX KJIACCOB HECOPTAHNYCCKUX BCILICCTB,

*  pacKpbIBaTh CMBICI IIOHATHS «PAaCTBOP», BBIYUCIIATH MACCOBYIO 100 PaCTBOPEHHOTO
BEIIIECTBA B PaCTBOPE, TOTOBUTH PACTBOPHI C OMPEIETIEHHON MacCOBOil Toyiel pacTBOPEHHOTO
BEIICCTBA,

. XapaKTEPHU30BaATh 3aBUCUMOCTDb (1)I/I3I/I'-ICCKI/IX CBOICTB BCIIIECCTB OT THUIIA
KpHCTﬂJ’IJ’IH‘IGCKOﬁ peIHéTKI/I, ONpCaACIIATb BUI XUMHUYECKOU CBS3U B HCOPTraHNYCCKUX
COETUHEHUSIX;

*  pacKpbIBaTh OCHOBHBIE MOJIOKEHHS TEOPUU IEKTPOIUTHIECKON JUCCOIUAIIHIH,
COCTaBIISITh YPaBHEHUS DIIEKTPOTUTHICCKON AUCCOIHAINH KUCIIOT, IIeNI0Uei, Colel U peakiuit
MOHHOTO OOMEHa;

. PACKpPBIBATE CYHIHOCTE OKUCIIUTEIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/’I, OnpeacIATh
OKHUCJIUTEh K BOCCTAHOBUTEIb, COCTABIIATH YPABHEHUS OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX
peaKIuii;

. Ha3bIBATh (baKTOpBI, BJIMAIOIUE HAa CKOPOCTH XUMHUYECKOU pPCaKknuun;

*  XapakTepu30BaTh B3aMMOCBS3bh MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAIIIOB
U METAJJIOB;

* TPOBOJUTH OIBITHI IO MOMYYEHUIO U U3YUEHUIO XUMHUECKUX CBOMCTB Pa3IMUHBIX
BEIIIECTB;

IPaMOTHO 00paIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM JKH3HH.




Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!

* BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKHX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEaKIIUH,
0 XapaKTepe U MPOAYKTaX Pa3IMUHbIX XUMUYECKUX PEAKLIN;

*  XapaKTepu30BaTh BEUIECTBA [0 COCTAaBY, CTPOCHUIO U CBOMCTBaM, yCTaHABIMBAThH
IMPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKY JaHHBIMH XapPaKTCPHUCTUKaMH BCIICCTBA,

. COCTaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPAaBHCHUS 110 COKpaIJ_IéHHBIM HNOHHBIM
YpaBHEHUSIM;

*  MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHbBIE HIIN
BOCCTaHOBHUTEJIbHBIE CBOMCTBA C yYETOM CTENEHEH OKUCICHHS 3JIEMEHTOB, BXOISIINX B €r0
COCTaB;

* BBLABUIAaThb U NPOBEPATH HKCIIEPUMEHTAIIBHO THIIOTE3bI O pe3yJIbTaTax BO3ACHCTBUSA
pa3TUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOHN peaKInu;

. HCII0JIb30BaTh HpI/IO6peTéHHI>Ie SHAaHUA OJId SKOJOTHYCCKU I'paMOTHOI'O IMMTOBEACHU B
OKpYKaroILEeH Cpese;

. HCII0JIBb30BaTh HpI/IO6peTéHHI>Ie KJIIFOYCBBIC KOMIICTCHIIUHA ITPH BBIITOJIHCHHUU ITPOCKTOB U
pelieHnn yueOHO-ICCIe0BaTeIbCKUX 3a/1a4 10 U3YUEHHUIO CBOMCTB, CIIOCOOOB MOTYYCHHS U
pacrio3HaBaHus BEIIECTB;

. 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XMMHUUYCCKHX IIpOLECCaX;

*  OCO3HaBaTh 3HAYECHHE TCOPETHUECKUX 3HAHUH 110 XUMUU I TPAKTHUECKON
JESITEIbHOCTH YEIOBEKa,

* CO3[aBaTh MOJIEJIM U CXEMBI JIJIsl pelIeHHs Y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

IIOHHUMAaTb HCO6XOI[I/IMOCTI> CO6JIIOI[€HI/I$I HpGI{HHC&HI/Iﬁ, npeajaracMbiX B MHCTPYKIHUAX I10
HCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U Ap.

DopMBbI KOHTPOJISI

Kontpons pe3ynbratoB o0yueHus B cooTBeTcTBUU ¢ aaHHoW OIIl mpoBoautcs B dopme
MUCBbMEHHBIX U JKCHEPUMEHTAIbHBIX Pa0OT, MpPEanojaraercs MpOBEACHHE NMPOMEXYTOUHOU HU
WUTOTOBOW aTTECTALINH.




TeMaTnuyeckoe MIIAHMPOBAHUE
TemaTnueckoe NJaHMPOBaHHMe MaTepuaJia B 8 Kiacce

Ne n/m

Tema

Coaep:xanue

LeneBas ycraHoBKa ypoka

IInanupyemble pe3yJibTaThl

Hcnoab3zoBanue
o0opynoBaHus

Metonasl

MO3HAHUS B
XUMUU.
DKcrepuMeHTaAIbH
bl€ OCHOBBI XUMUHU

[TpakTuueckas padora No
1

«3yueHue cTpoeHus
TIJIaMEHU»

3HaKOMCTBO C
OCHOBHBIMH METOIaMH
HAyKH

YMeHue 10p30BaThCs
HarpeBaTeIbHBIMU
npudopaMu

Jatamk
TEMIEPATYPhI
(TepMOTIapHbIii),
CIIUPTOBKA

MeTtop!
MO3HAHUSA B
XUMHH.
DKCIepUMEHTAIIbH
bI€ OCHOBBEI XUMHH

JlabGopaTtopusbiit onbiT Ne 1
«/1o xakoii TeMriepatypsl
MO>KHO HarpeTh
BEILECTBO?»

3HAKOMCTBO C
OCHOBHBIMH METOJAMHU

HayKu

Ornpenenarb BO3MOXHOCTh
MPOBEICHUS PEaKIUi 1
MIPOIIECCOB, TPEOYIOIIMX
HarpeBaHus

Jatuuk
TeMIIepaTyphl
(TepMomnapHblii),
CIIMPTOBKA

MeTtoabl
MMO3HAHUS B
XUMHH.
DKcrepuMeHTalIbH
bI€ OCHOBBI XUMHUHU

JlaGopatopHblii onbIT Ne 2
«3mepenue
TEMIIEPATYPbI KUIICHUS
BOJIbI C IOMOIIBIO
JlaT4YMKA TEMIIEPATYPHI U
TEPMOMETPA»

[laTtb npeacrasieHue o
TOYHOCTH U3MEPEHUI

U(POBBIX TATUUKOB U
AQHAJIOTOBBIX MTPHUOOPOB

YMmeHue BbIOMpaTh NpHOOPHI
TUTSL IPOBEICHUS
U3MEepEeHuH, TpeOyoIHX
TOYHOCTH ITOKA3aHUM.

JlaTuuk
TeMIepaTypbl
IIaTUHOBBIM,
TEPMOMETP,
JJIEKTPUYECKAs
TJINTKA

MeTtoab!
MO3HaHUs B
XVMUH.
OKClepuMEHTAIIBH
bI€ OCHOBBI XUMUH

JlaGopaTtopHsbiit onbiT Ne 3
«Onpenenenne
TEMIICPATYPHI IIJIABJIICHUA
U KPUCTAIIM3AIUN
MeTaJlIa

CdopmupoBath
IpeJCTaBICHNE O
TeMIeparype IUIaBJIeHHUs,
00paTUMOCTH IIJIaBJICHUS
Y KPUCTAIITH3AIAN

3HaTh MPOIECCHI,
MPOTEKAIOIINE TPU
IIJIAaBJICHUH BCHICCTB U UX
KpUCTAJUTU3ALINU

Jatuuk
TeMIIepaTyphbl
(TepMomapHbIii)

HepBOHa‘{aJ'IBHBIe
XHUMHUYCCKUC

MoHATHUS. YucThie
BE€IIECTBA U CMECH

JlaGopatopHslii onbIT Ne 4
«Omnpenenenue
BOJIOIIPOBOAHOMN U
JACTUJUIMPOBAH- HOM
BOJIBI»

DKCIEepUMEHTAIBHOE
onpeaeneHue
JUACTUIUIMPOBAHHON U
BOJIOITPOBOAHOM BOJIBI

YMeTh oTnndaTh
BOJIOTIPOBOJHYIO BOJTY OT
JUCTUJUIMPOBAHHOM, 3HATH,
To4YeMy JUTsI IIPOBEICHUS
JKCIEPUMEHTOB
HCTIONB3YIOT
JUCTUJUIUPOBAHHYIO BOAY

Jlatamk
3JEKTPONPOBOIH
ocTH, U(ppPOBOit
MHUKPOCKOTI




[TepBoHavasibHBIE
XUMUYECKUE
MTOHSATHS.
dusnyeckue u
XUMUYECKHE
SIBJICHUS

JleMOHCTpalMOHHbIN
skcriepuMeHT Ne 1
«Brioenenue u
MIOTJIOIICHHE TEILIa —
MPU3HAK XUMHYECKOU
peaKIum»

N3ydeHne XuMuuecKux
SIBJICHUU

VYMeTh 0T/INYaTh
(u3nvecKne mporeccs OT
XUMUYECKUX PEaKIUi

Jatamk
TEeMITepaTyphl
IUIATUHOBLIN




Conep:xkanue

esieBasi ycTaHOBKA
YPOKa

Ilinanupyembie
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBanus

[TepBonauaibHBIE
XUMUYECKHE
MTOHSTHS.
[Ipocteie n
CJIOKHBIE
BEILIECTBA

JleMOHCTpallMOHHBIN
3KcrepuMeHT Ne 2.
«Pa3noxxenne BOABI
ANEKTPUYECKUM TOKOM»

W3yuenue sBieHUN Npu
Pa3JI0KEHUH CIOXKHBIX
BEIIIECTB

3HaTh, YTO NPU IPOTEKAHUU
peaKIUii MOJIEKYJIbI
BELIECTB pa3pyllalTcs, a
aTOMBI COXpaHSAIOTCS (115
BEIIECTB C MOJIEKYJISIPHBIM
CTPOCHHEM )

[Tpubop nist
OIIBITOB C
AIIEKTPUUYECKUM
TOKOM

[TepBoHavasibHBIE
XUMHUYECKUE
MOHATHUA. 3aKOH
COXpaHEHUs
MAacCChl BEUIECTB

JleMOHCTpalMOHHBIN
sKkcnepumMeHT Ne 3.
«3aKOH CO- XpaHEHUS
MAaccChl BEUIECTBY

OKCepuMEHTaJIbHOE
JI0Ka3aTeIbCTBO IEHCTBUS
3aKOHa

3HaTh (POPMYIHPOBKY
3aKOHA ¥ YMETh IIPUMEHSTh
€ro Ha MpPaKTUKe, IPH
pELICHNH pacyETHBIX 3a1ad

Bechl
3JICKTPOHHBIC

Kiaccer
HEOPTaHHIECKUX
COE€IUHEHMH.
CocraB Bo3nyxa

JleMOHCTpallMOHHBIH
sKcriepuMeHT Ne 4.
«Omnpenenenue cocrasa
BO3/yXa»

DKCHEepPUMEHTAIBHO
OTIPENIETTUTH COJIePKaAHUE
KHCIIOPOJIa B BO3/1yX€

3HaTh 0OBEMHYIO J0JIIO
COCTaBHBIX 4acTeH BO3oyXa

[TpuGop st
OTIpeIeIeHUS
cocTaBa BO3JlyXa

Kiaccer
HEOPraHUYECKUX
COCJIMHECHUH.

CBoiicTBa KUCJIOT.

[TpakTtuyeckas padora Ne
2

«Tomydyenure MeTHOro
KyIIOpOCa»

CHHTE3 COJIM U3 KUCIIOTEI
M OKCHJIa METaJllIa

YMeTs MpOBOAUTH
MPOCTEUIIINE CUHTE3BI
HEOPraHWYECKUX BEILECTB C
HCMOJIb30BAHUEM
WHCTPYKUUHU

Hudposoii

MHUKPOCKOII

PactBOpsI

JlaGopaTopHblif onbIT Ne 5
«3yueHne 3aBUCUMOCTH
pPacTBOPUMOCTH BEILECTBA
OT TEMIIEPATYPHI»

Hccnenosath
3aBUCHUMOCTD
PacTBOPUMOCTH OT
TeMIIepaTypbl

Nmets npeacraBneHue o
pa3HOM 3aBUCUMOCTH
pPacTBOPUMOCTH BEIIECTB OT
TEeMIIepaTyphl

Jlatamk
TeMIepaTypbl
IUTATUHOBBIN

PactBOpBI

JlaGopatopHslii onbIT Ne 6
«Habmnronenue 3a pocrom
KPHUCTAJJIOBY

[Toka3aTb 3aBUCUMOCTh
pPacTBOPUMOCTH OT
TeMIIepaTypbl

YMeTb uCronbp30BaTh

1 poBOH MUKPOCKOIT IS
n3ydeHus: popmbl
KPHUCTAJUIOB

Hudposoii

MHUKPOCKOTI

PacTtBopsI.

JlaGopatopHblii ombIT Ne 7
«ITepechIiieHHbIN
pacTBop»

CdopmupoBaTh MOHSATHUS
«pa30aBIICHHBIN
pactBop»,

«HACBIIICHHBIA PACTBODY,

HNmets npeacrasiaeHue o
Pa3IMYHOMN HACBIIIEHHOCTH
pacTBopa pacTBOPSIEMbIM
BEIIECTBOM

Jatuuk
TeMIepaTypbl
IUTATUHOBBIA




«TEPECHIICHHBIN
pacTBOp»




Conep:xkanue

esieBasi ycTaHOBKA
YPOKa

Ilinanupyembie
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBanus

PactBops!

[IpakTuyeckas pabora Ne
3

«Onpenenenue
KOHLICHTPALIUH BEIECTB
KOJIOPUMETPHUUECKHUM TI0
KaTMOpOBOYHOMY

rpaduKy»

Cdopmuposatsb
HPEIICTABICHHE O
KOHICHTPpAUX BCIICCTBA
¥ KOJINYECTBEHHOM
aHaN3e

YMeTs onpenenarsb
KOHIIEHTPALIUIO PacTBOpA,
HCII0JIb3YS] MHCTPYKIUIO

Jaruuk
ONTHYECKOH
IUIOTHOCTH

Kpucrannoruapar
BI

JlabopartopHsrii onbiT Ne 8
«Onpenenenue
TEeMIIEPATYpPhI
paziokeHus
KPUCTAJJIOTUAPATA

CdopmupoBath noHsTHE
«Kpucrammorungpar»

3HaTh CIOCOOHOCTH
KpUCTAJJIOTUAPATOB
paspyuiarbcsi Ipu
HarpeBaHuu

JlaTuuk
TEeMITepaTyphl
IUIATUHOBBIN

Kmaccer
HEOPraHUYECKUX
COCIUHCHHH.
OcHoBaHUs

[IpakTrueckas padota Ne
4

«Onpenenenue pH
pPacTBOPOB KHUCIIOT U
11(S (05 ()70

CdopmuposaTh
npezcrasiaeHue o pH
cpeabl Kak
XapaKTePUCTUKH
KHCJIOTHOCTH PAacTBOPA

YmMmers onpenenars pH
pacTBOpOB

Hatuuk pH

Kiaccer
HEOPTraHUYECKUX
COCJUHECHUM.
OcHoBaHUS

JlaGopatopHblii onbIT Ne 9
«Omnpenenenue pH pasz-
JUYHBIX CpeI»

Cdopmuposatb
NPE/ICTABICHUE O IIKAJIC
pH

[IpumensTH YMEHUS IO
onpenenenuro pH B
MIPaKTUYECKOU
JIeSITeIbHOCTH

Haruuk pH

Kiaccer
HEOPraHUYECKUX
COCIUHCHMUI.
XuMuyeckme
CBOMCTBA
OCHOBaHMUI1

JlaGopaTopHbIii onbIT Ne
10

«Peaknus
HEHUTpaIN3aLuN».
JleMOHCTpalMOHHBIN
skcepuMeHT Ne 5
«OcHoBanusi. TernoBoi
s dexT peakun
TUIPOKCHUIA HATPHS C
YTJIEKUCIIBIM Ta30M»

DKCIEepUMEHTANTBHO
OKa3aTh XUMHUUYECKHE
CBOMCTBA OCHOBaHU

ITonuMaTth CYIIHOCTH

npolecca HeuTpanu3auu u

IIPUMEHSATH IIPOLECC
HEWTpaIu3aluy Ha
MIPaKTHUKE

Haruuk pH,
n103aTop 00BbEMa
JKUJIKOCTH,
OropeTKa, JaTIuK
TEeMIIepaTyphl
TJIATHHOBEIH,
JaTINK
JIaBJICHHS,
MarHuTHas
MeIIaigka




CBoiicTBa
HEOPTraHUYECKUX
COCTMHEHUN

JlaGopaTtopHsbIii onbIT Ne
11

«Onpenenenue
KHCIIOTHOCTH TOYBBI»

Hcmons3oBaTh
MOJTYYCHHBIC 3HAHUS TSI
onpeeaeHus
KHCJIOTHOCTH PacTBOPOB

YMeTh onpeaesTh
KHACJIOTHOCTD [IOYB

Hatuuk pH




Conep:xkanue

esieBasi ycTaHOBKA
YPOKa

Ilinanupyembie
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBanus

XuMuyeckas
CBSI3b

JleMOHCTpallMOHHBIN
OTIBIT

Ne 6 «Temneparypa
IIJIABJICHUS BELLECTB C
Pa3HbIMU THUIIAMHA
KPUCTAJUIMYECKUX
PEETOK»

IToka3aTh 3aBUCUMOCTH
(UBUYECKUX CBOMCTB
BEIIIECTB OT THUIIA
XHUMHYECKON CBA3U

YMeTh onpenenars TUIL
KPUCTAJUINYECKUX PEIIETOK
10 TeMIIEpaType IIaBJICHUS

Jatuuk
TEeMIIepaTypbl
IUIAaTUHOBBIM,
JATYUK
TEeMITepaTyphl
TEPMOIIAPHbBIN

TemaTn4eckoe MJIAHUPOBaHHME Y4eOHOT0 MaTepuasa B 9 Kiiacce

Ne
n/n

Tema

Conep:xanue

[esieBast ycTaHOBKA
YPOKa

ILnianupyemsle
pe3yabTaThl

Hcnouan3oBanue
o0opynoBaHusi

1

Teopus
AIEKTPOIUTUYECK
OM IHccoIUauu

JleMOHCTpalMOHHBIN
OTIBIT

Ne 1 «Tennosoit apdexr
pacTBOpEHUS BEIIECTB B
BOJIE»

ITokazaTp, 4TO

pPacTBOPEHHE BEILIECTB
HMMEET Psii IPU3HAKOB
XUMHYECKON PEaKUU

3HaTh, UTO PaCTBOPEHUE —
(bU3UKO-XUMUYECKUT
pouecc

JlaTuuk
TeMIepaTypbl
IJTATUHOBBIN

Teopus
AIEKTPOJIUTUYECK
OU MccoIranuu

[IpakTuueckas pabora Ne
1

«NEKTPOIUTHI U
HEBJICKTPOJIUTHI)

BBenenue noHaTHit
«QIIEKTPOJIUT» U
CHEDIEKTPOITUT»

YMeTh dKCIEpUMEHTAIBHO
OIIPEIEIATD MIEKTPOIUTEI U
HE3JIEKTPOJIUTHI

Jatuuk
3JEKTPONPOBOIH
OCTH

Teopus
AIEKTPOJIUTUYECK
OU MccoIranuu

JlabGopaTtopusiit omeiT Ne 1
«BnusHue pacTBOpHUTENS
Ha JTUCCOIHAIIHIO

CdopmupoBaTh
IpeJCTaBICHUE O
BJIMAHUHN PACTBOPUTEIIA
Ha JTUCCOLMALINIO
HIIEKTPOJINTA

3HaTh, KaKO€ BIIMSHIE
OKa3bIBaeT BOJIa Ha
JUCCOITUAITAIO BEIISCTRA

Jatuuk
3JIEKTPONPOBOIH
OCTH

Teopus
AIEKTPOJIUTHUYECK
O IUCCOIHAIINH.
CuipHBIE U
caa0ble

JlaGopatopHblii onbIT Ne 2
«CuibHble U cia0ble
AIIEKTPOJIUTHD»

SKCHepI/IMCHTaHBHO
BBECTH ITOHATHE «CJIA0BIM
SJICKTPOJIUT»

YMeTh OnpeaensiTh CUIIbHbIE
U ca0ble AIEKTPOIUTHI C
MOMOIIIBIO JaTYUKA
AJIEKTPOIIPOBOTHOCTH

JlaTuuk
3JIEKTPOINPOBOJIH
0oCTHU




Conep:xkanue

esieBasi ycTaHOBKA
YPOKa

Ilinanupyembie
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

Teopus
AIEKTPOJIUTHYECK
OU IHcCOoI A

JlabopaTtopusbiit onbiT Ne 3
«3aBUCUMOCTh
AJIEKTPONPOBOAHOCTH
PacTBOPOB CHIIbHBIX
AJIEKTPOJIUTOB OT
KOHIICHTPAIIUH HOHOB)

Cdopmuposatsb
HPEIICTABICHHE O
3aBUCHMOCTH
3IIEKTPOIPOBOAHOCTH
pPacTBOpPOB OT
KOHIICHTPAIIUK HOHOB

3HaTh 3aBUCUMOCThD
3JIEKTPOIPOBOJHOCTH
pPacTBOpPOB OT
KOHIICHTPAIlU! NOHOB

Jatuuk
3JEKTPONPOBOH
OCTH

Teopus
AIEKTPOJIUTHYECK
OU Mcconranuu

[IpakTuueckas pabora Ne
2

«Onpenenenue
KOHIIGHTPALIUK COJIU 110
JIEKTPOIIPOBOIHOCTH
pacTBopay

3akpenuThb
NPEICTaBICHHUE O
3aBUCHMOCTH
AIIEKTPOIIPOBOTHOCTH
pacTBOpPOB OT
KOHIICHTPAIIMU HOHOB

YMeTb dKCIIEPUMEHTAIBHO

OIIPCACIIATE KOHLICHTPAINIO

COJIM B pacTBOpE C
MOMOIIBIO JaTYUKa
ANEKTPOIPOBOHOCTH

Jatuuk
3IEKTPONPOBOIH
OCTH

Teopus
AIEKTPOJIUTUYECK
OU TMCCOIIHAIHH.
Peaknum nonHoro
oOMeHa

Jlaboparopublii onbiT Ne 4
«B3aumonencraue
TUpOKCcUaa bapus ¢
CEpPHOM KUCIOTOW»

Uccnenosatn
0COOEHHOCTH NMPOTEKAHUS
peakuy HEUTpaau3anuu

[IpuMeHnATH 3HaHUA O
peakuu HENTpalIu3aluu B
VHBIX YCIIOBHSX

Jatuuk
AJIEKTPOIIPOBOTH
OCTH, J103aTOp
00BEMa
KHUJIKOCTH,
OropeTka

Teopus
AIEKTPOJIUTUYECK
OU MccoIranuu

JlabopaTtopusbiit onbiT Ne 5
«O06pa3oBanue cone
aAMMOHHS

DKCIEepUMEHTATHHO
MoKa3aTh 00pa3oBaHUe
HMOHOB TIPH PEAKITUU
aMMUaKa ¢ KUCIOTaMH1

3HaTh, 4TO BCE
pacTBOPUMBIE B BOJIE COJIH
SABJIAKOTCA CUJIBHBIMHA
3JEKTPOJIUTAMU

Jatuuk
3JEKTPONPOBOIH
OCTH

XUMHUYECKHE
peaKIuu.
OKMCIIUTEIIFHO-
BOCTAHOBUTEILHEI
e peakuuu (OBP)

JlaGopatopHslii onbIT Ne 6
«M3y4yenue peaknuu
B3aMMOJEICTBUSA
cynb(puTa HATpUs C
NIEPOKCHUIOM BOAOPOJIA»

I/I3yquI/Ie OKHCIIUTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX
mponeccos,
MMPOTCKAOIIUX C
BBIJICIICHUEM SHCPIrUn

Nmets ipeacTaBieHue o
TerI0BOM 3 dekTe
OKHUCIIUTEIHHO-
BOCCTAHOBUTCIIBHBIX
peakuuii

Jlatamk
TeMIepaTypbl
IUTATUHOBBIN




Conep:xkanue

esieBasi ycTaHOBKA
YPOKa

Ilinanupyembie
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

XUMHUYECKHE
peakuuu. OBP

JlabopaTopHbiit onibIT Ne 7
«3menenne pH B xone
OKHCJIUTEIIBHO-
BOCCTAHOBUTEILHBIX
peaKuuii»

Jloka3zatb, 4TO B Ipouecce
npotekanus OBP
BO3MO>KHO 00Opa3oBaHUe
KHUCJIOTHI WJIU IEJI0YU

HNwmets npencrasnenus o
Pa3IUYHBIX MPOLYKTAaX
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX
peakuuii

Haruuk pH

XHUMHUYECKHE
peakuuu. OBP

Jlaboparopusriii onbiT Ne 8
«CpaBHUTENBHAS
XapaKTepUCTHKA
BOCCTaHOBUTEJIbHOMN
CIIOCOOHOCTH METaJLIOB»

KomanuecTBeHHO
0XapaKTepu30BaTh
BOCCTaHOBUTEIHHYIO
CIIOCOOHOCTH METAJIJIOB

3HAaTh, YTO METAIIBI
SIBIISIIOTCS
BOCCTAHOBHUTEIISIMH C Pa3HOU
BOCCTaHOBUTCILHOM
CIIOCOOHOCTBIO

JlaTuuk
HaIpsHKEHUS

XuMuyeckne
peakiuu.
CxkopocTb
XUMHYECKOM
peakiuu

JleMOHCTpallMOHHbIE
onbIThl Ne 2 «M3yueHue
BITUSIHUSI PA3JIMUHBIX
(bakTOpOB HA CKOPOCTH
peaxkuum»

N3yunTh 3aBUCUMOCTH
CKOPOCTH pEaKLUU OT
pa3INyYHbIX (PaKTOPOB

3HaTh 3aBUCUMOCTh
CKOPOCTH p€akLUU OT
pa3IuYHbIX (PaKTOPOB —
TeMIIepaTyphl,
KOHIICHTPALIU!
pearupyromux BeuiecTs,
KaTajanu3aTopa, Mpupoibl
BEILIECTB, MIOIIA/H
CONIPUKOCHOBEHMSI BEILIECTB

[Tpubop st
WJUTIOCTPALIIHI
3aBUCUMOCTH
CKOPOCTH
XUMHUYECKOU
peakuuu OT
YCHOBUI

Hewmeraminl.
T"anoredsl

JleMOHCTpalMOHHBIN
OTIBIT

Ne 3 «M3yuenue
bU3UYECKUX U
XUMHUYECKHUX CBOICTB
XJI0pa»

OKCEpUMEHTAJILHOE
u3ydeHue GU3nIecKux u
XUMHUYECKUX CBOMCTB
xJjiopa

3Hath (puznUecKue u
XUMHYECKHE CBOICTBA
rajoreHoB.

YMeTh 3anuCHIBaTh
ypaBHEHUS peaKIuit
rajJoreHOB C METaJIaMH,
HEMETAJLUIAMHU, UX
Pa3IUYHYIO OKUCITUTEIBHYIO
CIIOCOOHOCTH

Anmapar aJis
MPOBEACHUS
XUMHYECKHUX
MPOIIECCOB
(AITXP)

T"ajmoreHE!

[TpakTuueckas padora No
3

«Omnpenenenue
COACPXKAHUA XTTOPUA-

Onpenenuts coepkaHue
XHOpI/II[-I/IOHOB B
HCCIIeYEMBIX pacTBOpax

YMeTh NIPpUMEHSTh
HMOHOCEJIEKTUBHBIE JaTUUKHU

Hatuuk xnopum-
HOHOB




Conep:xkanue

esieBasi ycTaHOBKA
YPOKa

Ilinanupyembie
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

CepoBogopo,
cynb(uapl

JleMOHCTpallMOHHBIN
OIIBIT:

«ITonyuenue
CEepoBOJIOPOJA U
M3YyYECHHUE €r0 CBOMCTBY.
JlabopaTopHBIil OMBIT:
«CuHTe3 cepoBOAOpOIa.
KauecTBenHble peakyu
Ha CEpOBOJIOPO] U
CynbhuIBD

N3yunts naboparopHble
CIIOCOOBI TIOJTYYCHHS
CEpOBOJIOPOJIA, ETO
CBOICTBa U CBOMCTBA
(111791 ()

3HaTh 1ab0paTOpPHBIE
Coco0bI NOTYYEHUS
CEpOBOAOPOAA, ETO
¢busnyeckue 1 XUMHUYECKHE
CBOMCTBA. YMETb IIPOBOJIUTH
KayeCTBEHHbIE PEaKLMU Ha
CEpOBOOPO U COJIH
CEepOBOJOPOAHOM KHCIIOTHI,
COCTaBIISITh
COOTBETCTBYIOIUE
YPaBHEHHS] XUMHYECKHX
peakuuii

Anmapar ajis
POBEJCHUS
XUMHUYECKHUX
peakuuii
(AIIXP), mpubop
JUISL TIOJTY4EHUS
ra3oB WU
anmnapar Kunna

Hewmeraisr.
Oxcuppl cepsl.
CepHucras
KHCIIOTa

JleMOHCTpanOHHBIN
OTIBIT

No 4«3yuenue cBOWCTB
CEpHHUCTOTO rasa u
CEPHHUCTOU KHCIIOTHI»

N3yunts cBOMCTBA
CEpPHUCTOrO rasza

3HaTh (pusnUecKue u
XUMHYECKHE CBOMCTBA
CEpPHHUCTOrO raza. Y MeTh
3alUChIBaTh YPABHEHUS
peakuuii rasa ¢ BOJ0M, co
11eJ1I09aMu

Anmnapar s
POBEICHUS
XUMHAYECKHX
peaxiuit (AITXP)

Hemeraminl.
AMMuak

Jlab6opaTopHsiit ontbIT Ne 9

«OCHOBHBIC CBOMCTBA
aMMHaxka»

OKCrepuMEHTAIbHO
JI0Ka3aTh
NPUHAIIEKHOCTh
pacTBopa aMMHaKa K
CJ1a0BbIM AJIEKTPOIUTAM

3HaTh, 4TO PacTBOP
aMMMaKa B BOJIe — CJIa0bIi
3JIEKTPOJUT. Y METh
OIIPEIENATh HTO CBOUCTBO C
IIOMOIIBIO JaTYHUKa
ANEKTPONPOBOTHOCTH

Jatuuk
3JEKTPONPOBOIH
OCTH




Oxkcup azora (IV)

JleMoHCTpalMOHHBIE
onbIThl: «[lonyyenue
okcuaa azora (1V) u
U3YYEHHUE €r0 CBOWCTBY;
«OKucieHue okcuia
asorta (I1) 1o oxcuna a3zotal
(IV)»; «B3zaumoneiicTBue
okcupa azota (1V) ¢
BOJIOM M KMCJIOPOJOM, TO-
Jy4YE€HUE a30THOU
KHCIIOTBI»

W3yunTh NPOMBIIIUICHHBIE
1 1abopaTopHBIE CIIOCOOBI
MOJIyYEeHHUsI OKCHJIA a30Ta
(IV), ero cBoiicTBa,
MIPUMCHECHHE B
MIPOU3BOJICTBE a30THOU
KHCIIOTHI

3HaTh MPOMBIIUICHHBIC U
71a00paTOPHBIE CIIOCOOBI
MOJIY4CHHUSI OKCUA a30Ta
(1V), ero pusmueckue u
XMMHYECKHUE CBOMCTBA.
YMeTb COCTaBIATh
COOTBETCTBYIOIIHE
YPaBHEHHS] XUMHYECKHIX
peaKuuii.

YMeTh OOBICHSTH
MIPUMEHCHHUE OKCHUJIA a30Ta
(1V) B mpou3sBoaCTBE
A30THOM KHCIIOTHI

TepmopesucTopH
BII TAaTYHUK
TEeMIIepaTyphl,
natyuk pH,
JIaTIUK
3JICKTPOTIPOBOIH
OCTH, amnmapar
JUTSL TIPOBEICHUS
XUMHYECKHUX
peakiuii
(AIIXP),
MarHuTHas
MeIagKa




Conep:xkanue

esieBasi ycTaHOBKA
YPOKa

Ilinanupyembie
pe3yJabTaThl

HUcnoan3oBanue
o0opynoBaHus

A30THAs KUCIIOTA
" e€ conn

[IpakTuueckas padora No
4

«Onpenenenue HUTpPAT-
HMOHOB B ITUTATEIILHOM
pacTBope»

DKCIEepUMEHTAIBHO
OIPENICIUTh COJCPIKAHNE
HU- TPaT-UOHOB B
pacTBopax

YMeTs Ucnoiab30BaTh
HOHOCEJIEKTUBHBIE TaTYNKHU
JUTS OTIPEJICIICHHS] HOHOB

JlaTuuk HUTpaT
HOHOB

MuHepaibHbIE
yInoOpeHus

JlabopatopHslii onbIT Ne
10

«Omnpenenenue
aMMHAYHOH CEIIUTPHI U
MOYEBHUHBI»

BKCHepI/IMeHTaHBHO
pa3in4atb MOUCBUHY U
MHUHCPAJIBbHBIC y,HO6peHI/I$I

YMeThb OKCIICPUMCHTAJIbHO
OIpCACIATH MOUYCBUHY

JlaTuuk
3JIEKTPOINPOBOJIH
OCTH

Meramisl.
Kanpmuii.
CoenuHeHust
KaJIbIHS

JlaGopaTtopubiii onbIT No
11

«B3anmopeiicTBue
M3BECTKOBOMW BOJBI C
YTIICKUCITBIM Ta30M»

OKCrepuMEHTAJIbHO
YCTaHOBUTH OOpa30BaHKE
CpEeIHEN U KHUCIION COTN

3HaTh CBOMCTBA COCIMHEHUN
KaJIBLIUA U €ro 3HAUYEHUE B
MIPUPOJIC U )KU3HH YEIOBEKa

Jatuuk
3IEKTPONPOBOIH
OCTH, MarHUTHAS
Mellaka,
npudop s
MOJIYYEeHUS Ta30B
WM amnmnapar
Kunna

Metaminl. XKene3o

JlaGopaTtopHsbIit onbIT No
12

«OxmucaeHue xxeje3a BO
BIIQXKHOM BO3yXE»

Uccnenosats mponecce
ANEKTPOXUMUYECKON
KOppO3UH KeJie3a B

BO3/yXe€

3HaTh, YTO MpOIIeCC
KOPPO3UHU METAJIJIOB
MPOTEKAET B MPUCYTCTBUU
BOJBI ¥ KUCIIOPOJa. 3HATh
(hakTOpHI, YCKOPSIOINE
IIPOLIECC KOPPO3UH

Jatuuk
JABJICHUS
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