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BBenenue

B o0yuenuu xumuu 00iblIOe 3HAYEHHE UMEET SKCIEPUMEHT. AHAU3UPYS Pe3yIbTaThl MPOBEAEHHBIX
OIIBITOB, yyaluecs yOeKIatTCs B TOM, YTO Te MM UHbIE TEOPETUUECKHE TIPE/ICTABIEHUS COOTBETCTBYIOT
WIM TIPOTHBOPEYAaT PEaIbHOCTH. TONBKO OCYIIECTBIAS XUMUYECKMM OKCIEPHUMEHT MOXHO INPOBEPUTH
JIOCTOBEPHOCTb NPOTHO30B, CENAHHBIX HA OCHOBAaHMHU TEOpHH. B mporuecce 3kcrnepuMeHTaIbHOH padoThl
yyamuecss pHoOpPETaIOT OMBIT MO3HAHKUS PEANbHOCTH, SBIIOUIMIICS BaXHBIM 3TAloM (JOPMHPOBAHUS Y
HUX YOeX[eHHIl, KOTOpble, B CBOKO OY€pellb, COCTABIAIOT OCHOBY HayYHOro MUpOBO33peHus . Peanuzauus
YKa3aHHBIX LleNel BO3MOKHA MPH OCHAIIEHWH IIKOIBHOTO KaOMHEeTa XMMHUH COBPEMEHHBIMU MPHOOpaMH 1
obopynoBanueM . B pamkax HauuoHanIbHOTO mpoekta «O0pa3oBaHHE» 3TO CTAIO0 BO3MOXKHBIM Onaronaps
CO3/aHHI0 B 00me00pa30BaTeNbHbIX OPTaHU3ALMAX, PACTIONOKEHHBIX B CEIbCKOH MECTHOCTH M MAIbIX
ropojiax, LEHTPOB 00pa30BaHMs E€CTECTBEHHOHAYYHOH M TEXHONOrMYecKoi HampasineHHocTel «Touku
pocta» . BHenpeHue 3Toro 00opynoBaHus MO3BOIUT KAYECTBEHHO U3MEHUTDH MPOLECC OOYUEHUS XUMUH .
KonuyecTBeHHbIE KCEPUMEHTBI [O3BOJIAT MONY4aTh JOCTOBEPHYIO HH(POPMALMIO O IIPOTEKAHUU TEX UK
MHBIX XUMMYECKHMX IIPOLECCAX, O CBOMCTBAX BEIIECTB . Ha OCHOBE MOIyYEHHBIX JKCIEPHUMEHTAIBHBIX
JIaHHBIX 00y4aeMble CMOTYT CaMOCTOSTEJBHO JeJaTh BBIBOABI, 0000IIATh pPE3YNbTATh, BBIABIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYIeT CIOCOOCTBOBATH IIOBBIICHAID MOTHBALMH OOYYEHHS
LIKOJILHUKOB.

Heapb u 3axaun

+ Peanmzanmsi oCHOBHBIX 00I€00pa30BaTENbHBIX MPOrPaMM MO YYEOHBIM TpeaMeTam
€CTECTBCHHOHAYYHOW HAIPABICHHOCTH, B TOM YHCIE B PaMKaX BHEYPOUHOH JESTEIBHOCTH
oOyJarouxcs;

+ pazpaboTka U peann3alys PasHOYPOBHEBBIX JOMONHHUTENBHBIX 00MIE00pPa30BATENbLHBIX MPOTPAMM
eCTECTBEHHOHAYYHO! HAMPABICHHOCTH, & TAKXKE MHBIX TPOTPaMM, B TOM UHCJIE B KAHUKYJISPHBIHA
HEepHOTI;

* BOBJICUCHHE YYAIIUXCS M TEJArOTNYECKUX PaOOTHIKOB B TIPOEKTHYIO JEATENbHOCT;

+ OpraHu3alus BHEYYeOHOW MAEATENBHOCTH B KAHUKYISPHBI MEpUoi, pa3paboTka M peanu3amus
COOTBETCTBYIOIIMX 00Pa30BATENBHBIX TPOTPaMM, B TOM YHCIE JUIS JIareped, OpraHW30BAHHBIX
00pa3oBaTeILHBIMI OPTAHU3AIMAMHE B KAHUKYJISIPHBIA TIEPHO]T;

*  TIOBBIIIEHHE NPO(ECCHOHATBHOTO MACTEPCTBA TEAATOTHUECKUX PAOOTHUKOB LEHTPA, PEATU3YHOIIHX
OCHOBHBbIE U JIONOJHUTENbHbIE 00111e00pa30BaTeIbHbIE TPOrPaMMBI;
Coznmanne uentpa «Touka pocray mpejmonaraeT pa3BUTHE O00pa30BATENbHOM HHPPACTPYKTYpHI
00111e00pa30BaTeNbHON OpraHU3alKK, B TOM YKCIE OCHAIEHHEe 001e00pa3oBaTebHOM OpraHu3alun:

+ 000py/l0BaHHEM, CpeACTBaMM OOYYEeHUs M BOCIMTAHMS Ul M3y4eHHS (B TOM YHCIE 3KC-
MEPUMEHTAIBHOT0) MPEIMETOB, KYpCOB, AWCIMIUIMH (MOJYJEH) €CTeCTBEHHO-HAYUYHOM
HAIpaBJIEHHOCTH TIPH pean3aliid OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOTpaMM H JI0-
TIOJIHUTENBHBIX 0011e00pa30BaTENbHbIX NPOrPaMM, B TOM 4YHCIE JUIA PACLIMPEHHS COAEPKAHUS
y4eOHbIX npeamMeToB «Duznkay, « Xumus», «bruonaorus»;

000py10BaHHEM, CPEACTBAMU 00YUEHHS M BOCIIUTAHUA IS PeaU3aliy MPOrpamMm J10-
TIOJTHUTENLHOTO 00pa30BaHus eCTECTBEHHO-HAYYHOI HAlPaBIEHHOCTH;

* KOMIIBIOTEPHBIM U HHBIM 000DPY/I0BAHUEM .

CoBpeMeHHbIE HKCIIEPUMEHTATbHBIE MCCIEOBAHNUS TI0 XMMHUU YK€ TPYIHO MPEICTaBUTH 0€3
UCIIOJIb30BAaHUST HE TOJIBKO AHAJTOTOBBIX, HO W IHU(POBBIX M3MEPUTENBHBIX MpHOOpoB . B
®enepansom ['ocymapcteernom O6pazoBarensiom Cranmapte (PI'OC) mpomicaHo, 4TO OXHUM
U3 YHUBEPCATbHBIX YUeOHBIX ACHCTBHIA, TPUOOPETAEMBIX YUAIIUMUCS, TOJDKHO CTaTh YMEHHE
«TIPOBEJICHUS OIBITOB, TPOCTBIX AKCIEPUMEHTANBHBIX HCCIENOBAHUN, TPSAMBIX U KOCBEHHBIX
M3MEpEHHIl C HCTI0Nb30BaHIEM aHANOTOBBIX U IU(POBBIX H3MEPUTENBHBIX IPUOOPOBY.



V4eOHbIii IKCIEPUMEHT 110 XUMHH, TIPOBOJMMBIN HA TPAJUIIMOHHOM 000pYIOBaHHH, 0€3
TIpUMEHEHHUs U(POBBIX NTa0OPATOPHIi, HE MOKET MO3BOJHUTH B TOJHON MEpe PENIUTh BCE 3a/1a4d B
COBPEMEHHOM MIKOJIE. TO CBS3AHO C PSAIOM MPHYIKH:

* TPAAULIMOHHOC MKOJbHOC 060py2[0BaHI/I€ K13-3a OIpaHUICHUA TCXHUICCKUX BO3MOXKHOCTEH He
MO3BOJIACT MTPOBOAUTH MHOTMC KOJIMYCCTBCHHBIC UCCIICA0BAHMS,

* JUIMTEIBHOCTb TPOBEJCHMS XUMUUECKUX MCCIEI0BaHMIl He BCErla COrnacyercs ¢
JUTATETBHOCTBIO YUEOHBIX 3aHATHUI;

* BO3MOXXHOCTb TIPOBE/ICHHS] MHOTUX HCCJIE0BAaHUN OTpaHUYMBACTCS TPEOOBAHUSAMHU TEXHUKH
0€30MacHOCTH U JIp .

Hudposas nabopaTopus MOTHOCTHIO MEHSET METOAUKY M COJEpXkaHHE 3KCIEePUMEHTATbHOM
JIeTENbHOCTH M peIlaeT BbIIenepeuncienubie npobnaemsl. [Iupokuil crekTp AAaTYMKOB MO3BOJSET
YYaIMMCS 3HAKOMUTBCS C MapaMeTpaMi XMMUYECKOTO HKCIIEPUMEHTA HE TONBKO Ha KaueCTBEHHOM, HO 1
Ha KOJM4eCTBEHHOM ypoBHe. Llndposas nabopatopus mo3BogeT BECTU ATUTENbHbIA SKCIIEPUMEHT Jaxke B
OTCYTCTBUE KCIEPUMEHTATOPA, @ YACTOTA UX U3MEPEHUH HEMO/IBIACTHA YeI0BEYECKOMY BOCIPUATHIO .

B mpouecce ¢opMupoBaHUS SKCIEPUMEHTAIBHBIX YMEHHH YYeHHK 00ydaercs MpeCTaBIsTh
UH(MOpMALUIO 00 HCCIIETOBAaHUH B YETHIPEX BUAX:

* B Bep6aan0M: OIMUCBIBATH JOKCICPUMCHT, CO3daBaTb CJIOBECHYIO MOJCIIb SKCIICPUMCHTA,
(I)I/IKCI/IpOBaTI) BHUMAHUC Ha U3MCPACMBIX BEIUINHAX, TCPMHUHOJIOTHH,

* B TAOMIMYHOM: 3aIONHATH TAOIMIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHS TPaUKOB (IIPH STOM y
ydaluxcsi BO3HUKAET MEPBUYHOE MPeICTaBIEHUE O MacIITabax BeIUUKH);

B TpaduyecKoM: CTPOUTH TPADUKH MO TAOINYHBIM JaHHBIM, YTO aET BO3MOXKHOCTH MEPEX0/Ia K
BBIJIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEX/TY BETMYMHAMY (TIPU 3TOM YUUTEINb [OKA3bIBAET
MPEUMYIIECTBO B BU3YATH3AIMU 3aBUCMOCTEN MEX/Ty BEU- YHHAMH, HATJIAAHOCTh U MHOTOMEPHOCTS); B BHIE
MaTeMaTHYECKUX YPaBHEHUH: JaBaTh MAaTeMAaTHYECKOE OMUCAHIE B3AMMOCBSI3H BENUUMH, MATEMATHIECKOE
000011eHME.

[lepexos OT KakH0ro 3Tana npejicTaBlenus HHPOpPMALUK 3aHUMAET 0BOIbHO OONBIION MPOMEKYTOK
BpeMeHu. B 7—8 kiaccax 3ToT mporiecc He0OX0UM, HO B CTapIIMX KJIaccax MOXHO ObLIO ObI 3TO
BpeMs OTPaTUTh Ha pelueHue Ooiee BakHbIX 3aay. B 3ToM miaHe 1udpoBble 1a00paTopuu CYIECTBEHHO
HKOHOMST BpeMs. IJTO BpeMs MOXHO mnoTpaTuth coriacHo DPI'OC nHa dopmupoBanue
HCCIIeZI0BATENIbCKUX YMEHUH yyalmxcsl, KOTOpble BHIPaXalOTCs B CIEIYIOIUX IeHCTBUAX:

+ OmpejeNeHne MpoOIeMbI;

* TI0CTAaHOBKA MCCIIEI0BATEBCKON 3a/1auH;

* IJIAHUPOBAHME PEIIEHNUS 3a]1a4H,;

* TIOCTPOEHUE MOJIENIEH;

* BBIJIBIDKEHHE THIIOTE3;

* JKCTIEPUMEHTAIIbHAs POBEPKA THIIOTE3;

* aQHAJTM3 IaHHBIX IKCTIEPUMEHTOB WITH HAOITFOICHHUI;
+ (opMynHpOBaHUE BHIBOJIOB.

[ocnennue ropl y yyammxcsi HaOMIOAaeTCs HU3Kas MOTHBALMS M3YYEHHS €CTECTBEHHO-HA- YUYHBIX
JMCLIIUTMH ¥ KaK CJIeCTBHE MaJIeHNe KauecTBa 00pa30BaHUL.

[TocraBnsemble B IIKOJIBI COBPEMEHHBIE CpeCTBa 00y4deHHs, B pamkax mpoekta «Touka poctay
CcoIepKaT KaKk YK€ XOpOIIO M3BECTHOE 00OpY/AOBAaHHE, TaK M MPUHIMIHATEHO HOBOE. JTO IM(ppPOBBIE
n1abopaToOpuy U JIATYMKOBbIE CUCTEMBI. B 0CHOBY 00pa30BaTeibHOM MPOrpaMMBl 3a- JOKEHO NPUMEHEHHE
mndpoBeIx abopatopuit. TemaTwka MPEUIOKEHHBIX AKCIEPHMEHTOB, KOJIMYECTBEHHBIX OITBITOB
COOTBETCTBYET CTPYKType HpUMEpHOH 00pa3oBaTeNbHOM MNPOrpaMMbl MO XUMHUH, COAEPKAHHIO
®enepanpHOTo TOCyaapcTBEHHOTO 0oOpasoBatenbHOro cranmapra (OI'OC) cpemnero (mosHOro) oOmIEro
o0pa3oBaHusl.

PaccMoTpeHHBIE B MOCOOMHM OMBITHI MPOILTH IIMPOKYIO amnpoOarmio. MHOTONETHSIS MpaKkTHKa
HCTIONb30BaHKs XUMUUECKUX mpubopos, LIJI B mKone mokasana, 4To COBPEMEHHBIE TEXHH- YECKUE



cpencTBa O0y4EeHMS HOBOTO TIOKOJNEHHS TIO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHS YCBOGHHs y4eOHOTO
MaTepuala, yCTOHYMBOrO POCTa M03HABATEIbHOTO HHTEPEca MIKOMBHUKOB, T.€. PEOI0NETh T€ IPOOIEMBI, 0
KOTOPBIX TaK MHOTO TOBOPAT, KOTJa peYb 3aXOJUT O COBPEMEHHOM IIKOJHHOM XHMHYECKOM
00pazoBaHUU.

JlaHHOE METOMYECKOe MOCOOHE aAPECOBAHO YUUTEIAM XUMHUH, KOTOPBIE Peau3ytoT 00pa3oBaTelbHbIe

IIporpaMMEI € UCII0JIb30BAHUEM O60py,Z[OBaHI/I$I «Touxka pocTan.
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OcHOBHbIE MOHATHS H TEPMHUHBbI

B MeToamdeckoM mocoOuu HCTIONB3YIOTCA CIEAYIOMME TOHATUS K TEPMUHBL

Touxka pocma — 310 (enepanbHas CeTh IEHTPOB 00pa3oBaHMs IH(POBOTO, ECTECTBEHHO-
HAY4YHOTO, TEXHUYECKOTO U TYMAaHUTAPHOTO MPOMMIIS, OPraHM30BaHHAS B paMKaX MPOEKTa
«CoBpeMeHHas KOy,

Hugposaa (komnviomepnas) nabopamopusa (I[JI), nporpaMMHO-aNmapaTHeIl KOMILIEKC,
JaTYMKOBAS CHCTEMa — KOMIUIEKT y4eOHOro 000pYIOBaHHMS, BKIIOYAIOLIMHA H3MEPUTENbHbIH ONOK,
MHTEpPEHC KOTOPOro TO3BOJSAET O00ECTEUMBATH CBSA3b C TEPCOHANBHBIM KOMIIBIOTEPOM, M HAOOp
JaTYMKOB, PETUCTPUPYIOINX 3HAYCHUS PA3TUUHBIX (DU3MUECKHUX BETHUHH.

AIIXP — alfmapar Ui NpoBCACHUA XUMHYCCKUX peaxuﬂﬁ C TOKCUYHBIMU T'a3aMM U TIapaMHU, 3aMKHYTBIX
Ha NOTJIOTHUTCIIb.

Bans komounuposannas npenHasHaueHa I HAarpeBa CTEKISHHBIX M (appopoBBIX COCYIOB C
peareHTaMu 10 ONpeaeNEHHON TeMIepaTypsl B 3aBUCHMOCTH OT TEIUIOHOCHTENs. B KadectBe
TEIUIOHOCHTENS BBICTYNAeT Boja (BOAsAHAs OaHs), pevyHOH Mecok (mecouHas OaHs), CelUaNbHbIE
KUIKOCTH ( HALIpUMEp, MacysiHasi OaHs).

IIpuéop ons nonyuenus 2azos (npudop Kuprowkuna) — npocreifimii mpuoop 11 MonyyeH s
HEOOIBIIOT0 KOMMYECTBA Ia30B. BhimyckaeTcs B 1eMOHCTPALIMOHHOM U YYEHHYECKOM BapUAHTAX.

Cocyo Jlanoonsma (npoOupka IBYXKOIEHHAs) — MpPEACTaBIseT co0Oil /B CrasHHBIE MOJ
OTIPETICTIEHHBIM  yTJIOM TIPOOMPKH C OJHAM TOpJOM. IIpuMeHseTcs i JIEMOHCTPAIMH 3aKOHA
COXPaHEHHUSIMACCHI BEIECTB B XUMUUECKUX PEAKIIHAX.

Mewanka mazHumnas — YCTpOﬁCTBO I IEPEMEIITMBAHU A )KPI)IKOCTCﬁ, C IIOMOIIBIO BPAIIAOIICTOCA
B MAaroiuTHOM IT0JIC AKOPA.

KpaTkoe onncanue moaxooB K CTPYKTYPUPOBAHHIO MATEPHAJIOB

B o6pazoBarenbhoii mporpamme (OI1) mpeacTaBaeHbl CIEAYIOIIIE Pa3ieibl:

1. Tlpemmer oprarmyeckoil xumuu. MeTojibl H3yUeHHS BEUIECTB M XMMHUUYCCKUX SBJICHU.
ODKCTIEPUMEHTAIBHBIE OCHOBBI XHMHUH.

YreBoopo/ibl ¥ UX MPUPO/IHBIE HCTOUHUKH.

Kucnopon- u a3orcoaepxaiue opraHn4eckue COeIMHEHHs U UX MPUPOAHBIE HCTOUHUKH.
WcKkyccTBEHHBIE U CHHTETUYECKHUE TIOJIUMEPBI.

CrpoeHue BemecTna.

XUMHYECKHE PEAKLUH.

o Vv kW

7. BemecTBa 1 MX CBOMCTBA.

B ocHOBY BbIieNieHNS TaKUX pa3eioB 3aJ0KEH XMMHYECKHU SKCIEPUMEHT, TPAJULIUOHHAS CUCTEMA
m3ydenus xumun. OCHOBHOI opMoii yueOHOM AeATENbHOCTH ABMSAETCS XUMUIECKHiT SKCIIEPUMEHT, IPOBOIMMBII
B BHJIE Ta0OPATOPHBIX, MPAKTUIECKUX PabOT M AEMOHCTpAIHid. J[eMOHCTPAIMOHHBINA SKCTIEPHMEHT MPOBOUTCS B
TOM CIy4ae, €Cli OH OMAaceH IS BBHIMOJIHEHUS YYAIUMUCS WM MMEIONIUiAcS mpubop mpeacTaBieH B
€IMHCTBEHHOM 3K3EMILISIPE.



Jlns u3ydenus npeaMera « XMMHS» Ha dTare cpeHero oomero 00pa3oBaHus 0TBOIUTCS 68 dacos:
10 kmacc —34 uyaca,

11xmacc —34 yaca.

JlanHas oOpa3oBaTeNlbHAsA MporpaMMa 00ecleYMBaeT YCBOCHUE YYANIUMKCS BaKHEHIIMX XUMHYECKUX
3aKOHOB, TEOPU U MOHATHI; HOPMHUPYET MPEICTABICHUE O POJM XHMMUM B OKPYXKAIOIIEM MHpE H JKU3HH
venoBeka. [Ipy 3TOM OCHOBHOE BHHMAHHE YIEIACTCS CYIIHOCTH XMMHYECKMX PEaKIMd M METOJaM HX
OCYIIECTBIICHUS.

OnHMM W3 OCHOBHBIX MPHHIMIIOB IIOCTPOCHHS IIPOrPAMMbl SBJIACTCSA TPUHIMUI JIOCTYITHOCTH.
3KCHCpI/IMeHTaﬂbHHC JAaHHBIC, HOJIyLIeHHbIC y‘IaH.[I/IMI/ICSI HpI/I BBIITIOJHCHUHN KOJIMYCCTBCHHBIX OIIBITOB,
TIO3BOJIAIOT YYAIIMMCS CAMOCTOSTENIBHO JICNIATh BHIBOJIBI, BBIABIIATH 3aKOHOMEPHOCTH. [10/1X0/IbI, 3a105KEHHBIC B
CcOJIepKaHIe TPOTPAMMBI Kypca, CO3IAI0T HEOOXOMMMBIE YCIOBHS ISl CACTEMHOTO YCBOCHHS YYAIIUMHUCS OCHOB
HAYKH, U1 00eCTICUeHHs Pa3BUBAIOMIETO U BOCIHUTHIBAIOIIETO BO3NCHCTBUS 00YUEHHs HA JIMYHOCT YYaIerocs.
q)OpMI/IpyeMLIC 3HAHUA JOJKHBI CTATh OCHOBOﬁ CHUCTCMBI Y6C)K]I€Hﬂﬁ HIKOJIbHUKA, HeHTpaJII)HI)IM ﬂ[[pOM cro
HAay4YHOTO MUPOBO33PCHHSI.

Onucanne MaTepHaJbHO-TEXHHYECKOH 0a3bl LEHTPa
«Touka pocta», HCMO/IB3YeMOr0 /51 peajn3anuu 00pa3oBaTe/IbHBIX MPOrpaMM B PaMKax
npenoaaBaHus XuMHHU

MarepuanbHo-TexHndeckas 0a3a nentpa «Todka pocTay BKIIOYAeT B ce0si COBPEMEHHBIC M KIIACCHYECKHE
npu6opsl. [locneHue NpoIT MHOTOIETHIOW anpo0aliio B LIKOJIE ¥ MOTYYHIN IPU3HAHUE Y YUUTeNned XUMHH.
K HuMm oTHOCATCS: TIpHOOp Ui IEMOHCTPALMM 3aBHCHMOCTH CKOPOCTH PEAKIMM OT Pa3IU4HBIX (PaKTOPOB,
ammapar JUis TPOBEJICHNS XUMUYECKUX PEaKUHi, NpuOop IS OMBITOB C HJEKTPUYECKUM TOKOM, TpuOOp i
M3y4YeHUs COCTaBa BO3JyXa U MHOTHE Apyrue. YUWThbIBas MPaKTUUECKUH ONBIT NPUMEHEHHUs JaHHOTO
000py10BaHKS HAa YPOKaX XMMHH, Mbl Ia[IUM JIUIIb KpaTKoe omucaHue npuoopoB. OCHOBHOI aKIIEHT cieaeM Ha
omnyca- HUY LU(PPOBBIX T1a00PATOPHIi U UX BO3MOXKHOCTSIX.




Hudghposaa (komnvromepnasn) nadopamopus (IIJI), nporpaMMHO-aNmapaTHBIl  KOMILIEKC,
JATYMKOBAS CHCTEMa — KOMIUICKT y4eOHOTO 00OpYIOBaHHWs, BKIIOYAIONIMA W3MEPUTENbHBIH ONOK,
MHTEp(eiic KOTOpOro TMO3BOJAET OOeclevrBaTh CBA3b C TEPCOHANBHBIM KOMIIBIOTEPOM, M HaOOp

AATYUKOB , pCTUCTPUPYIOLIUX 3HAYCHUA PA3JIMIHBIX (bmmecmx BCJIMYHH.

Jamuuxk memnepamypsl RIAMUHOGHLI — TIPOCTOM W HANEKHBIA JATYMK, TPEIHA3HAYEH JUISA
M3MEPEHHUS TEMIIEPATYphl B BOAHBIX paCTBOpaX U B ra3oBbIX cpenax. Mmeer
pasmuunbli quanason uzMepenuit ot —40 o +180 °C. Texuuueckue
XapaKTePUCTHKU JaTYMKA YKa3aHbl B MHCTPYKIUHU 110 SKCILTyaTallH.

Hdamuux memnepamypol mepmonapHulil TIPEAHA3HAYEH JUIS
mMepenns Temmneparyp 10 900 °C. Mcnonb3yeTcs Npu BBINOTHEHUH
paboT, CBA3aHHBIX C M3MEPEHHEM TEMIIEparyp IUIaMEHH, TIABICHUS U
pa3noKeHHs BEIIECTB.

Jlamuux onmuyeckoit naomuocmu  (KOIOPUMETp) —
TNpefHA3HAYEH [ M3MEPEHHs ONTUYECKOH IUIOTHOCTH OKpALIEHHBIX
pactBopoB (puc. 1). Ucnosb3yercs mpu u3ydeHun TeM «PacTBopbI»,
«CKOpOCTb XMMUYECKUX PEAKLHl», ONPEAeTCHUN KOHIEHTpaLUuU
OKpAILEHHbIX HOHOB WJIH CO-

Puc. 1. Jlatunk ontuye-  CAMHCHAH.

CKOH IIOTHOCTH: | — B ommmekT BXOAST AaTUMKH C PA3NIMUHON JUTHHOM BoJH 1o~ [HE3A0 MU

yp— KIOBETa [l KCCIEAYEMOTO
KIOBETI; 2 JNYTPOBOJHMKOBBIX UCTOYHUKOB cBeTa: 465 1 525 uM. O0b- A ay ém

KIOBETHI cocTaBiser 4 MII, JJIMHA ONTHYCCKOIO IMYyTH —
BCIICCTBA 10 MM

[lonpoOHbIe XapaKTePUCTUKH JATYMKOB, METOJMKH HACTPONKH U MPaBHIIa paboThl MOKHO HAHTH
B kHure «/cnosnb3oBanue MHdPOBBIX TabopaTopuil pu 00ydeHur XuMuK B cpesHeit mkoney». (M.: bu-

HoM. JIaboparopus 3Hauuii, 2014. — 229 ¢.)

Jamuux pH npennaszHaueH i u3MepeHus BojopoaHoro mokasarens (pH). B nacrosmiee Bpems B
IIKOMY MOCTYNAIT KOMOWHMPOBAHHBIE NATYMKH, COBMEIIAIONIMEe B ce0e CTEKISHHBIA SJIEKTPOA C
SJIEKTPOZOM CpaBHEHHS, 4TO JenaeT paboTy MO M3MEPeHHI0 BOAOPOAHOrO MoKasarens Oonee
koM@opTHOH. duanazon usmepenuit pH or 0—14. Hcnonb3yercss s u3MepeHust BOAOPOIHOTO
TOKa3aTess BOAHBIX PAaCTBOPOB B PA3IMUHBIX HCCIEA0BAHUAX 00BEKTOB OKPYXKAIOLIEH CPEJIbl.

Jamuux  3nekmponposoOnocmu TpeIHA3HAUEH I U3MEPEHUS YIENBbHOH 3IEKTPOIPOBOJHOCTH
KUJKOCTEH, B TOM YMCJIE U BOAHBIX PACTBOPOB BellecTB. [IpuMeHseTCS MpH M3y4YeHUH TEOPHH
NEKTPOIUTHYECKON TUCCOLMALIMH, XapAaKTEPUCTUK BOHBIX PACTBOPOB.



Jlamuuk X10pud-uonog MCTONb3YeTCs JUIs KOJIUYECTBEHHOTO OMPEIENTCHUS COACPKAHHUSI HOHOB
XJIOpa B BOJHBIX PAacTBOpax, MOYBE, MPOIYKTAX MATaHKS. K JaTUMKy MOIKITIOUAETCS HOHOCEIEKTHBHBIH
anextpox (MCD) (paboumii 71eKTpo1), MOTEHIMAI KOTOPOrO 3aBUCHT OT KOHIIEHTPAIMH OMPEIEIIeMOro

MOHA, B JIAHHOM ciyyae oT KoHueHTpauun anuonoB Cl . Tlorenmuan MCD onpeaensor 0THOCHTENBHO
HJIEKTPOIa CPABHEHHUS, KaK MPABHJIO, XJIOPCEPEOPSHOTO.

Ha pucynke 2 nokazana o6mas cxema ucmomnb3oBanus UCD uist KOTMUecTBEHHOTO Ompe-

2 — Na- Nt a2t ,
neneHus KonueHrpaun (aktuBHOCTH ) pasnmuurbix HoHOB: CI, NO |, NH ', Ca™ . OcHoBHoii
3 4
KoMIoHeHT moboro MCD — wmemOpaHa, KOTOpas pasJenseT BHYTPEHHHH pAaCTBOP C MOCTOSHHON

KOHIIGHTpaLMell OIpeenseMoro HOHa M MCCIELYeMbI pacTBOp, a Takke CIyXKUT CpeICTBOM
3JEKTPOIUTHYECKOTO KOHTAaKTa Mexay HuMH. MemOpaHa o0majaeT MOHOOOMEHHBIMU CBOWCTBaMH, MPUYEM
IPOHHULIAEMOCTH €€ K MIOHAM Pa3HOTr0 THIIA Pa3JINYHa.

Puc. 2. YcraHoBKa [1s ONpesieeHns
KOHLIEHTPALIUK (AKTHBHOCTH) XJIOPH/I-
MOHOB B pacTope. A: 1 —xopryc

narunka juis onpenenenus Cl -
1OHOB; 2 — pa3béM Micro USBus
TIOZIKITIOYEHHS K KOMITBIOTEPY; 3 —
pazsém BNC s nopkmodeHns
pabouero 3nmekTpoa; 4 — paspém it
TMO/IKITFOUEHHS JNIEKTPO/Ia CPABHEHHSL.
b: 1 —uoHOCeneKTUBHBIH HIEKTPO
(pabounit aMeKTpoO); 2 — MEKTPOI
CpaBHEHUS (XJ10pcepeOpsHbIii
MEKTPOJ);3 — MAarHUTHAS MEMIAJIKa;
4 — gKOpb MarHUTHOM MEIIANKH

Jamperaercs Tporath MeMOpaHy 3J1€KTpOJa TalblAMU U MPUBOAUTb €€ B CONPHKOCHOBEHHE C TBEPABIMH
noepxHocTsmu. [Ipu xpanennn MICO wyBcTBUTENbHAS yacTbh JaTynka (MemOpaHa) JokHA ObITh 3alIUIIEHA
CTenuanbHbIM KonmadkoM. He JomyckaeTcsi MCTONb30BaTh 3NMEKTPOJBI € TMOIMMEpHON MeMOpaHO# B cpenax,
COZIepKalllUX JIETy4de BELIeCTBA MM OpraHuyeckue pactsoputenu. He ciexyer ucnmomszoBate UCO B
CUJIbHBIX OKHCIHTENAX. [lnurens-

2 AKTHBHOCTb HOHOB @ — sddexTuBHAS (KaxyImascs) KOHIEHTpAUsS ¢ YYETOM pPa3IMYHBIX B3aH-
MOJIEHCTBHIT MeX Ty HOHaMK B pactBope. ITokasatens akTuBHOCTH pa = —Iga. [ToHsTHe OBLIO TPETO- JKEHO B
1907 r. amepukanckuM yuéHbIM ['. JIpIOMCOM Kak HOBas TepeMeHHas, TPUMEHEHHE KOTOPOH BMe- CTO
KOHI[EHTPAIMH TI03BOJAET MCTIONB30BATH IS OMUCAHUS CBOWCTB PEabHBIX PACTBOPOB OTHOCHTENB- HO TPOCTHIE
ypaBHEHUS, TOyYEHHBIE AJIs HealbHBIX CHCTEM.



Hoe HaxoxeHre CO B pacTBOpax KpEmKUX KMCIOT WM LIeI0YeH MPUBOIUT K PE3KOMY U HEOOpaTHMOMY
COKpAILIEHUIO CPOKA CITYKObI 3JIEKTPO/Ia.

[amyuk Humpam-uonoé TPEIHA3HAYCH IS
KOJIMYECTBEHHOTO OTPE/ICNICHAS HUTPATOB B Pa3- JIMYHBIX
00BEKTaX OKPYXKAIOIICH CpPelIbl: BOJE, OBOIIAX, (PYKTaX,
KOJOACHBIX M3/IEIHSX U T. JI.

Mukpockon yughposoii niperHazHaueH s U3-yUCHUS
bopMbl KpUCTAJUIOB W HAONIOAEHHS 32 POCTOM
KpHUCTAJIJIOB.

Annapam 012 nposedeHus XUMU4eCKux pe- aKuuil
(AIIXP) npenHa3HaueH s TOJNyYeHHS U
JIEMOHCTpAIIMH CBOMCTB TOKCUYHBIX TApOB M Ta30B. JTH
BEIECTBA TMOTYYArOTCS B KOJ0OE- peakrope, u TpH
HarpeBaHuu (WM Oe3 HarpeBa- HUs) Ia3000pa3HbIC
BEMIECTBA TPOXOMAAT Yepe3 MOTJNOTHTENbHBIE EMKOCTH
(HacaJKu) ¢ pacTBO- PamH PEAreHTOB, BCTYMAIOT C HUMH
B peakuuio (puc. 3). W30BITOK Ta3a Morjiomaercs
KHUIKMMA M TBEPIBIMHA peareHTaMH, a Takke
aKTHUBHPO-

BAHHBIM yIIIEM. AMIapar yaiie BCEro MUCMONb3Y- T s
S/ MOJTYyYeHUS U JIEMOHCTpAIlMU CBOICTB  XJOpa,
CEepoBOIOPOAA.

1 Puc. 3. Anmapar st mpoBeIeHHS XUMIYECKUX Pe-aKIHii
(AIIXP): 1 — nByropmas konba-peakTop;
2 — JIenUTeNbHAs BOPOHKA JUTS pabOTHI C TOKCHY- HBIMA
\ BEIECTBAMH, 103BOJISET 100aBIATH HEOOX0- UMOE
KOJIMYECTBO JKUJIKOTO PEareHTa B PEaklOH-HYI0 CMECh,
He JIONycKast pasrepMeTH3aliy mpruoo-pa; 3 — EMKOCTH
(HacayKu) IS JKHUAKAX peareHTOB(MOrIoTHTeNeH ); 4 —
KOJMMAaKy; 5 — EMKOCTb (Haca/ka) Jis ChITyqHX
peareHToB

[Ipu mpaBuIbHON SKCIUTyaTaluu MpHOOpa JEMOHCTpAIMs CTAHOBUTCSA YA0OHOW M OezomacHoil. Ha
NPOBEJIEHUE OMBITOB TPATUTCS OKONO 3—6 MuH. Xopomas BU3YaIbHOCTH SBISETCS MPEMMYLIECTBOM 3TOTO
npubopa. Tak Kak MpH AEMOHCTpPAIMK OJHOBPEMEHHO MPOXOMAAT HE- CKOJBKO PEAKIWid, BAXKHO MPABHJIBHO
OpraHU30BaTh HAOMIOJICHUS YYAIIMMECS 3a MPOTEKAWNMMH mporeccamu. LlenecoobpasHo 3ammcaTh Ha J0CKE
Ha3BaHMS WM (OPMYJIBI PEAreHTOB, HAXOAAIIUXCS B MOTJOTUTENBHBIX CKISHKAX. [10 OKOHYaHWM OTBITA HYKHO
CPaBHUTb MCXO/HbIE PACTBOPBI BEIIECTB U PE3YIIBTATHI UX IIPEBPALLCHHUH.

AIIXP MOXHO IIpUMEHATH Ha Pa3HbIX 3Tanax o0y4yeHus — NpH U3yYEeHUH HOBOTO Marepuaia, TOBTOPEHHH U
3aKpeIUIeHNH, 0000IIEHNH 1 CHCTEMATU3AlMK 3HAHUH yJaIumxcs. B 3aBucuMocTy 0T mpoduist 00ydaeMbIX, nenei
ypOKa, YPOBHS 3HAHWS YYAIIUXCS BO3MOXKHBI Pa3MUHbIE BAPHAHTHI TOCTAHOBKM HSKCIEPUMEHTAa W BHIOOpA
pearupyronmx BemectB. OfHAKO MPU U3YYEHHU CBOMCTB BEIIECTB HE CIEAYET OTPAHMUYUBATBHCS TONBKO
SKCTIEPUMEHTOM ¢ Hcmoib3oBanrneM AIIXP. Muorue mumaktudeckue mend MOTYT OBITh JOCTHTHYTBHI TOJBKO
JEMOHCTpAIHEH OMBITOB B TPATUIIMOHHOHN (popMe.



[Ipumenenue AIIXP He orpaHnumBaeTcs BBHINICONMMCAHHBIM dKcriepuMeHToM. [Iprbop ymo0HO MpUMEHSTh
TIpH IEMOHCTPAIMU CBOUCTB Auokcuna a3ota (IV), MeTnnamuHa, 6poma, mpu (pakiuoHHOM Teperonku Hegu. B
HENIX SKOHOMUM BPEMEHH €ro MOXHO MCIIONIb30BaTh MPH U3YYEHUH CBOWCTB yriekucioro rasa. AIIXP
TIO/IXO/UT JUTS MOMy4YeHUs: 0€3BOTHOM a30THON KUCIOTHI, OpOMOEH301a, HUTPOOSH30Ia U IPYTUX COCTUHEHHIA.

[Tpubop cocTouT M3 MOACTABKH, HA KOTOPOM 3aKpeIUieHbl JBE MAHOMETPHYECKHE TPYOKH, KOTOpbIE

lMpubop dns demoHcMpayuu 3a8UCUMOCMU CKOPO-
CMu XuMUYecKux peakyuli om pa3/iu4HbIX pakmopos
UCTIOJB3YIOT PH U3YUeHUH TeMbl « CKOPOCTh XUMHYECKOM
peaKIMmu» M TEIIOBOTO 3P(PeKTa XUMUIECKUX PEAKIUH.

HpI/I60p ,I[aéT BO3MOXXHOCTb 3KCIICPUMEHTAJIBHO MCCIICAO0- BAaThb
BIUSHUE HA CKOPOCTh XMMHYECKUX PEAKIHI CEAYI0-1IHX (aKTOPOB:
IPUPOILl PEArHPYIOIIMX BELIECTB, KOH- LEHTPALUN PEarupyromux
BCIICCTB, ILIOMIAIM I'PAHUIIBI pa3aciia (1)213 B I'CTCPOrCHHBIX CUCTEMAX
(MOBEPXHOCTH C€O- MPUKOCHOBEHHS MEXAY pPearupyronmmu
BEIIECTBAMH ), TEMIIEPATYPBI, KATAIN3aTOPA, HHTHOUTOPA.

Puc. 4. TlpuGop myist TEMOHCTPAIMA 3aBUCUMOCTH CKOPOCTH
XHMHYECKHX PEaKIHii 0T pasaimuHbIX GakTopos: 1 — moacras-ka; 2
— cocynsl JlanmomnbTa; 3 — MaHOMETpHYECKHE TPYOKH

COCIMHSIOTCS ¢ cocynaMu JIaHToIbTa ¢ TIOMOMIBIO IUIACTHKOBOM TPYOKHM ¢ mpoOkamu (puc. 5). Mexmy
MaHOMETPUYECKUMU TPyOKaMM Ha MaHeNd HaHeceHa IIKana s HaOMIOJIeHHs YPOBHS KMJKOCTH B TpyOKax.
OkpaIleHHOM KUJKOCTBO MOKET OBITh PACTBOP J1000T0 KPacUTeNs B BOJE.

Ilunemxka-003amop — mpucnocoONeHre, UCIONb- 3yeMoe B
nabopaTopud I OTMEPHMBAHHS OMmpenie- JEHHOTO 00BhEMa
KUIKOCTH. [IMIETKM  BBIMYCKAIOTCS IIEPEMEHHOTO U
NOCTOSIHHOTO 00bEMa. B komIuiek- Tl 000pyoBaHUS 115
ME/IMLIMHCKHX KJIaCCOB BXO- AAT yAOOHBIE MUIETKH-103aTOPbI
OJTHOKaHAJIbHBIE, TO3BOJAIONIME HACTPOUTH HEOOXOAMMBIi
00BEM OT- OMpaeMoil JKUIAKOCTH B TPEX Pa3UUHBIX AHANa3o-
Hax (puc. 6). Vicmonb30BaHHe COBPEMEHHBIX TEXHO- JIOTHH U
IIBETOBOM KOAMPOBKYM MaNa3oHa [03UpPO- BaHHUSA JaéT
BO3MOXHOCTh KayeCTBEHHO, TOYHO, 0O€30MacHO BBIMOIHATH
nuneTupoBanue. IIUmeTk MMET CMEHHbIE IUIaCTUKOBBIE
HAKOHEUHUKH.

Puc. 5. Ilunetkun 103aTopbl
OJTHOKaHAIbHbIE IEPEMEHHOT0 00bEMa:
1— 110 mm; 2 — 100—1000 MK, 3 —
10—100 mx.



CnpaBoYHMK

bana kombunuposannas mpeTHA3HAYCHA JUTA HArpeBa CTEKISHHBIX M (hapdopoBBIX COCYIOB, KOTIa
TpebyeTcs co31aTh BOKPYT HArpeBaeMOro COCy/a PaBHOMEPHOE TEMIepa- TYpHOE MoJe, H30exarh
UCIOJIb30BAaHUS OTKPBHITOTO MJIAMEHH U PACKAIEHHOM 3NeKTpuye- ckoi crupamu (puc. 7). Kopmyc
KOMOMHHMpPOBaHHOW OaHW cliefaH W3 amoMuHUSA. K- KOCTHas 4acTh KOMOMHMPOBAHHOW OaHH
3aKPBIBACTCS KOJBIIAMU PA3TUIHOTO JHAMETPA.

Puc. 6. bans komOuHUpOBaHHAs NabopaTopHas. A — BojsHas Oans. b — mecuanas GaHs

Tl narpeBanust cocynoB 10 100 °C B kauecTBe TEIUIOHOCHTEIS MCTIONB3YIOT BOAY, KOria TpeOyeTcs co3aath
0oree BBICOKYIO TEMIIEpaTypy MPUMEHSIOT CONEBBbIe pacTBOpbL TemmoHocuteneM MoxeT ObITh riuiepuH. OH
obecnieunBaet unTepBan temmeparyp ot 60 1o 180 °C. Beime 3Toil TeMmnepaTypbl IIMLEPUH HAYMHAET Pa3NaraTbes
¥ IBIMUTB. JI1 HarpeBanus o 0oJee BHICOKUX TEMIEPATYp MCIONB3YIOT [IIMHAPOBOE MACIO MM CUIUKOHOBOE.
Boree Ge3omacHo UCTI0IB30-BaTh IS HATIOMHEHUS OaHb CyXOil MENKO3EPHUCTHIN TecoK. OIHAKO MecouHble OaHu
TporpeBa-10Tcs HepaBHOMEPHO. B cocTaB KOMILIEKTa BXOUT CUTO s TIPOCEUBAHMUS PEYHOTO TECKa.

WcrounnkoM Temna Juisi KOMOMHUPOBAHHOW OaHM SBJSAIOTCS 3JIEKTPUUECKHE IUIUTKU C 3a- KPBITOH
CTIUPABIO.

CnpaBo4YHMK

IIpubop ona nonyyenus 2azoe WCTONB3YETCS IS MONY4YeHHs HEOONBIIMX KONMYECTBra3oB: BOAOPOJIA,
KHCI0poa (13 MePOKCHIa BOAOPO/IA), YTIIEKHCIIOTO rasa.

— o/

Puc. 7. TTpubop ans mosnydeHuss 1 cOOUpPaHus ra30B



Ha 6a3e nenrtpa «Touka pocta» obecriednBaeTcsi peanu3aiysi 00pa3oBaTEIbHBIX MPOrPaMM €CTECTBEHHO-
HAYYHOH M TEXHOJOTMYECKOH HAIMPABICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHH C TPEOOBAHHAMH
3aKOHOJIATENbCTBA B chepe oOpa3oBanus U ¢ yu€ToM pekomenanuii denepanbHoro orneparopa yueOHOTO

PaGouas nporpamma no xumun 1 10—11 kiaaccoB ¢ ucnosib30BaHueM
odopynoBanus nenrpa «Touka pocra»

mpeaMeTa «XuMus».

OGpasoBarenbHas MPOrpaMMa Mo3BOJISET HHTETPUPOBATH PEATH3yEeMbIE TIOIXOJbI, CTPYKTYPY M COIEPKAHHE
npu opranmzanuu obyuenus xumun B 10—11 kmaccax, BbIcTpoeHHOM Ha 6a3e m000r0 U3 JOCTYMHBIX yueOHO-

MeToandeckux komruiekcos (YMK).

Hcnonb3oBanue obopynosanust «Touka pocray mnpu peanuszanuu qanaoi OIl mo3Bonser co3nath

YCJIOBHUA:

JUISL PaCIIUPEHUs COAEPHKAHUA IIKOIbHOTO XMMHYECKOr0 00pa30BaHMus;
JUIS TIOBBILIEHHS TO3HABATEIbHON AKTMBHOCTU OOYYalOIMXCS B €CTECTBEHHOHAYYHOM 001acTy;

JUIS Pa3BUTHS JTUYHOCTH peOEHKa B mpoliecce 00y4eHHs XMMUH, €ro ClocoOHOCTeH,
(opMHpOBaHUSHN YIOBIECTBOPEHHS COLMATBHO 3HAYUMBIX HHTEPECOB U TIOTPEOHOCTEIH;

st pabOTHI ¢ 0JIAPEHHBIMU [IKOMBHIUKAMHE, OPTaHA3AIMA X PA3BUTHS B PA3THYHBIX 00MACTAX
00pa30BaTENbHON, TBOPYECKOM ICATENEHOCTH.

Ilnanupyembie pe3y/bTaThl 0CBOCHUS Y4eOHOr0 peaMeTa «XUMH» ¢ ONMCAHHEM
YHHBEPCAJIbHBIX Y4eOHBIX A€l CTBHIA,
JOCTUTaeMbIX 00y4al0LIMMHCS

Juunocmuwle pe3yibmantbl

Obyuarowuticsa noxy4um 603MOMCHOCMb OISl hopmMuposanus credyiouux audHocmuwvixYVJ/I:

OTIpeZieTieHre MOTUBAIMK U3Y4eHHUs Y4eOHOr0 MaTepuana,;

OIICHMBAHHE YCBAMBAEMOTO Y4eOHOro MaTepuana, MCXOIS U3 COLUATBHBIX M JMYHOCTHBIX
LIEHHOCTEH;

ITOBBIIICHUE CBOCTO 06pa3OBaTCJ'IBHOFO YPOBHA U YPOBHSA I'OTOBHOCTH K HM3YUYCHHUIO OCHOBHBIX
UCTOPUUICCKUX COﬁLITHﬁ, CBA3aHHBIX C Pa3BUTUEM XUMUHU U 06HI€CTBa;

3HaHUE NPABUJI TIOBEJICHNS B YPE3BBIYANHBIX CUTYALHAX;
OLIEHMBAHHE COLMALHON 3HAYMMOCTH TIpoecchil, CBSI3aHHBIX C XUMHUEH;

BJIAICHUC TIPpABUTTAMA 0e30macHoOro 06paH_IeHI/IH C XUMUYCCKMMH BCIICCTBAMH U 060pyz[013aHHeM,
MPpOsBJICHUEC 3KOJIOTHYECKOM KYJIbTYPBGI.

Memanpeomemnule pesyromamot

Pecynisamusnvie

Obyuarowutics noxyuum 803MONCHOCMb 0 POPMUPOBAHUSA CTLedYIOWUX pe2yaamuHblx VVII:

mejcnojaranue, BKIIIOYas MOCTAHOBKY HOBBIX ueneﬁ, npeo6pazoBaHHe HpﬂKTH‘-ICCKOﬁ 3aJlauyu B
IIO3HABATCIIbHY1O, CaMOCTOSATENNbHBIN aHANN3 yCJ'[OBHﬁ JOCTHIKCHHUA 1ICIA Ha OCHOBC yqéTa BBIZICJICHHBIX

YUUTCIIEM OPUCHTUPOB JeICTBUS B HOBOM y‘{e6HOM MaTCpUale;
MJIAaHUPOBAHUC ITYTH NOCTUKCHUA ueneﬁ;



YCTAHOBIICHHE L[ENIEBBIX TIPHOPUTETOB, BBIJIENICHNE ATbTEPHATHBHBIX CIOCOOO0B JOCTHKEHHUS IIEIH 1
BbIOOP HanbOosee 3h(heKTHBHOTO cr1oco0a;

YMEHHE CaMOCTOSTENbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIIATh UM,

yMEHHE IPUHUMATH PelieHus B IPOOIEMHON CUTYaINK;

TMOCTAHOBKA Y4eOHBIX 3a/1ay, COCTABJICHIE IIaHA H MOCIeI0BATEbHOCTH JICHCTBUI;
opranu3ais paboyero MecTa MpH BBIMOMHEHHH XUMIIECKOTO SKCIIEPUMEHTA;

TPOTHO3MPOBAHKE PE3YILTATOB 00YUCHNS, ONCHMBAHHE YCBOGHHOTO MATEPHana, OICHKA KauecTBa U
YPOBHS MOMy4YEHHbIX 3HAHUI, KOPPEKIMS IIaHa U criocoba AeHCTBUS TPH HEOOXOUMOCTH.

Ilo3nasamenvHble

Obyuarowutics nOIy4um 603MONCHOCMb OJis hOPMUPOBAHUS CIedVIOWUX nO3HA8amenbHbvix YV/]:

ITOMCK U BBIACIICHUE I/IH(I)OpMaHI/II/I;

aHaJin3 YCJIOBPIﬁ u Tpe6OBaHI/II71 3a1a4H, BLI60p, COIIOCTaBIICHHE ¥ 000CHOBAHHUE CIIOCO0a peucHuA
3aJ1a4uu,

BBIOOp HamboIee IPPEKTUBHBIX CIOCOOOB PELICHHS 33/[aui B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHUIA;
BBIIBIDKEHUE M 000CHOBAHKE THIIOTE3bI, BBIOOD crocoba e€ mpOBEpKH;

CaMOCTOATCJIBHOC CO3JaHUC AJIrOpUTMa ACATCIBbHOCTH ITpU PCIICHUH HpO6JICM TBOPYECKOIo 1
IIOUCKOBOTI'O XapaKTeEpa,

YMCHUSA XapaKTCPU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

OTMCHIBAHUE CBOMCTB: TBEPABIX, KHUAKHX, ra3000pa3HBIX BEIIECTB, BBIICICHHE X CYIIECTBEHHBIX
[PU3HAKOB,

1300pakeHIe COCTaBa MPOCTEHIINX BEMIECTB ¢ TTOMOIIBI0 XUMHYECKAX HOPMYIT U CYIIHOCTH XUMUIECKHX
peaKLyii C IOMOILBIO XUMUYECKUX YPaBHEHH;

MIPOBEACHUC Ha6H}OI[€HI/II>‘I, OIMUCAHUC MMPU3HAKOB U YCHOBI/Iﬁ TCUCHHUA XUMHYCCKUX peaKuHﬁ, BBITIOJIHCHUC
XUMHYCCKOI0 SKCIHECPUMCHTA, BBIBOJBI Ha OCHOBE aHaJIM3a H&6HIO)I€HHﬁ 3a SKCIICPUMEHTOM, PCHICHUC
3a/1a4, MOTy4YCHUEC XHMHUYECKOM I/IHq)OpMaIII/II/I W3 pa3- JIUNYHBIX UCTOYHHUKOB,

YMCHUE OPTraHU30BbIBATE UCCICIOBAHUE C [CJIbIO MPOBEPKHU T'MITOTES,
YMCHHUEC ACIAaTh YMO3AKIIIOUCHUA (I/IHI[YKTI/IBHOG U 110 aHaJIOFI/II/I) U BBIBOJBI,

yMeHHe 00bEKTUBHO OLIEHMBATh HH(POPMALMIO O BEIIECTBAX ¥ XMMHYECKHX MPOLIECCaX, KPUTUUECKH
OTHOCUTbCS K IICEBJIOHAYYHOM HHPOPMALIUH.

Kommynuxamuenie

Obyuarowutica NOIYYUmM BO3MONMCHOCHL Ol QOPMUPOBAHUS CeOVIOUUX KOMMYHUKamushvlx YV/I:

NOJTHOE U TOYHOE BBIPAKEHHE CBOMX MBICTEH B COOTBETCTBMM C 33/la4yaMU U  YCIOBHAMU
KOMMYHHKALIUH;

AJICKBATHOC HCITOJB30BAHUC PEUYCBBIX CPCACTB JJIA Y4aCTHA B JUCKYCCUM M apryMCHTAllUU cBoeH
TMO3UIMHI, YMEHHE TIPEACTABIATh KOHKPETHOE COJEPHKAHUE C COOOIICHHEM €r0 B MUCbMEHHOU U YCTHOM
(opme, onpeneneHne croco00B B3aMMOICHCTBYS, COTPYIHUYECTBO B MOKMCKE 1 cOope HH(DOpMaIHi;

OmpeJieNeHne Coco00B B3aMMOEHCTBHSA, COTPYIHUYECTBO B TMOHCKEe U cOope HHDOpMALMHK, ydacTHe B
Juanore, IIIAHUPOBAaHKE OOMMX CMOCOOOB PabOThI, MPOSBICHUE YBAKUTEILHOTO OTHOMIEHHS K JPYTUM
yUaLIuMCS;

ONHMCAHNE COJEP)KAHUs BBHITIOMHAEMBIX ACHCTBUH C LIENbI0 OPUEHTUPOBKH B TPEAMETHO- TIPAKTHYECKOH
NeATEeTbHOCTH;

YMEHHS YYUTHIBATH pa3Hble MHEHHS M CTPEMHUTbCS K KOOpJMHALMH pA3NMYHBIX MO3ULHUN B
COTPYIHUYECTBE;



(GopmynupoBaTh COOCTBEHHOE MHEHHE M TO3HIMIO, apTyMEHTHPOBAaTh M KOOPAMHUPOBATH €€ C
MO3UIUAMU MAPTHEPOB B COTPYAHUYECTBE IPU BBIPAOOTKE OONIEr0 perieHus B COBMECTHOM
NEATEIbHOCTH;

OCYILECTBIATh B3aUMHbIIl KOHTPOJIb U OKA3bIBATh B COTPY/IHUYECTBE HEOOXOAMMYIO B3aMOIOMOLLb;
IUTAHUPOBATh OOMIME CIOCOOBI PAabOTHI; OCYIIECTBIATH KOHTPOIb, KOPPEKLHIO, OLEHKY eHCTBHI
napTHEpa, yMeTb yOex1aTh;

HCTIONB30BaTh A/ICKBATHBIE S3BIKOBBIC CPE/CTBA ISl OTOOP@KEHHS CBOMX UYyBCTB, MBICIEH, MOTHUBOB 1
noTpebHOCTEH; 0TOOpakaTh B peun (onmucanue, o0bsCHEHNE) COJepKaHue COBEPIIAeMbIX IeHCTBUM, Kak B
(hopme rpomKoi conMATM3MPOBAHHON pedr, TaK U B HopMe BHYTPEHHEH peul;

pa3BUBaTh KOMMYHMKAaTHBHYK KOMIIETCHLIMIO, MCIOJB3ysS CPEACTBA YCTHOM M IHMCHbMEHHOM
KOMMYHHKAllMM [pd paboTe ¢ TeKcTaMH y4eOHMKA M JONOJHUTENbHON JIMTEPATypoOi, CIPaBOYHBIMH
TabMMLaMHy, NPOSBIATh TOTOBHOCTb K YBAKEHUIO MHOM TOUKHM 3pEHMS HpPH OOCYXJIEHHH pEe3ylbTaToB
BBIIIOIHEHHOH PaboTHL.

IIpeomemnvie  pesynomamol

Obyuarowutica Hayuumcs:

PUMCHATH OCHOBHBIC MCTO/IbI ITO3HAHHUA: Ha6J'I}OI[€HI/Ie, U3MCEPCHUE, SKCIICPUMCHT,

OIIMCEHIBATh CBOMCTBA TBép[[I)IX, KHUIKUX, F3,3006p83HI>IX BCIICCTB, BBIACIAA NX CYIICCTBEHHBIC
IIPpU3HAKHU;

PaCcKpbIBaTh CMBICI 3aKOHA COXpPAaHCHHUSA MaCChl BEUICCTB, aTOMHO'MOHCKYHSIpHOﬁ TCOpUH,

pa3nuyaTh XUMUYECKHe U (QU3UUECKHUE SBICHUS, HA3bIBATH MPU3HAKU M YCIOBUS MPOTEKAHMUS
XUMHYECKUX PEAKIINIA;

co0mroath npasuia 6e30macHoi padoThl MPH MPOBEICHHUH OIIBITOB;
T0JIb30BaThCA J1A0OPAaTOPHBIM 000PYI0BAHHEM U MOCY/IOH;
ToTyyaTh, COOMpaTh ra3000pa3HbIe BEMIECTBA U PAaCIO3HABATD KX;

XapaKTCPrU30BaATh (bHSI’I‘{eCKI/IC U XHMHYCCKHE CBOICTBA OCHOBHEIX KJIacCOB HCOPTAHUYCCKUX U
OpTaHUYCCKUX COGI[I/IHCHI/If/’I, IPOBOAUTL OIBITBI, IMOATBEPKAAOINEC XUMHUYCCKUC CBOMCTBa N3YYCHHBIX
KJIaCCOB HEOPTraHWMYCCKUX U OPraHNYCCKUX BCUICCTB,

Ha3bIBATh (baKTopBI, BJIUAIOMIME HA CKOPOCTD XHMUYECKOM pCaKknunu;
MMPOBOAUTD OIBITHI IO MOJYUYCHUIO U U3YUCHUIO XUMUYCCKUX CBOMCTB PAa3IUYHBIX BCIICCTB;

TPaMOTHO 00paMIaThCS C BEIIECTBAMU B TOBCEIHEBHOM KU3HH.



O6yuatowuiics ROIYYUM 803MONMCHOCHIb HAYUUMbCA!

BBIJIBUTaTh U TIPOBEPSATH SKCIIEPUMEHTANBHO THIIOTE3bl O XUMUUYECKUX CBOWCTBAX BELIECTB HA OCHOBE MX
COCTaBa M CTPOCHHS, UX CIOCOOHOCTH BCTYHATh B XMMHYECKHE PEAKIMH, O XapaKTepe W MPOIyKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIUIA;

XapaKTCpu30BaTh BCIIECTBA MO COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIUBATh IIPUYHHHO-
CJICACTBCHHBIC CBA3M MEXKIY TaHHBIMU XapaKTCPUCTHKAMH BEIIECCTBA,

BbIIBUTaTh ¥ IPOBEPATh KCHEPUMEHTAIBHO THIIOTE3bl O Pe3yJbTaTax BO3JCHCTBUS PasiUUHbIX
(haxTOpOB Ha M3MEHEHHE CKOPOCTH XMMUYECKON PEaKIIHH;

HCIIOJIb30BATh IPHOOPETEHHBIC 3HAHKS JUIS OKOJIOTHYECKH TPAMOTHOTO TIOBE/ICHUS B OKPY KArOIICH
cpene;

HCII0JIb30BATh HpI/I06peTéHHLIe KIIFOYEBBIC KOMIICTCHIMH ITIPX BBIIIOJIHCHUHN MPOCKTOB U PEIICHUHN y'l66H0'
HUCCIICA0BATCIILCKUX 3a1ad [0 U3YUCHUIO CBOﬁCTB, CI0co00B MOJITYYCHHUA U pacCliO3HABAHUS BCIICCTB,

00BEKTHUBHO OLCHNUBATH I/IH(I)OpMaHI/II-O 0 BCHICCTBAX U XMMUYCCKUX IPOLECCAX;
0CO3HaBATb 3HAYCHUE TCOPCTUUCCKUX 3HAHHH 110 XUMHUH JUIA HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

CO3/1aBaTh MOJIEIH M CXEMBI ISl PelieHus yueOHBIX 1 TI03HABATENBHBIX 3a/1a4; TOHUMATh HE0OX0MMOCTD
coOMoIeHUs. TIPEANMKUCAHNH, TpeIaraéMblX B HHCTPYKIHSX TI0 MCTIONB30BAHHIO JIEKAPCTB, CPEICTB
OBITOBOM XHUMUH H JIp.



0€

TemaTrnueckoe IJIAHUPOBaHUE

TemaTn4eckoe INIAaHUPOBAaHUE MaTepUuaJia B 10 kanacce

Ne Kou-o HenonbioBanue
Tema Conep:xkanue LleneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yJbTaTbl
n/n 4acoB o0opynoBaHus
Hpenmer . JlaboparopHbiit ombit Ne 1 3HAKOMCTBO C OCHOBHbIMH 1 Onpenenars BO3MOKHOCTD Jlatuuk  Temmepa-
OpTaHMHYCCKON «Ornpenenenne METO/IAMH HAyKH TIPOBEJIEHNS PEAKIUHN U TIPO- Typsl  (Tepmomap-
XUMHUH 9JIEMEHTHOTO COCTaBa 11€CCOB, TPEOYIOIMX Harpe- HBIH), CIIUPTOBKA
OpraHMYecKuxX BaHUS
COEIVHEHUI»
puponusiii ra3 | [AEMOHCTDAIMOHHBIH OMBIT Jlatb npesicTaBneHue o 1 YMenue BbIOupath mpubopsl A | JaTuuk Temmepa-
«l'openue nponax- TOYHOCTH M3MEPEHUH ITH()- NPOBEJICHHS H3MEPEHHH, TYpBI [IATHHO- BbIH,
OyraHOBOIT CMecH 13 POBBIX JATUMKOB U aHANO- TpeOyIONKX TOYHOCTH MOKa- TEPMOMETP,
SAXKUTATIKY. TOBBIX IIPHOOPOB 3aHUM. 9JIEKTpHUYECKast
W3mepenune  temmeparyphl TUTATKA
C MOMOIIBIOIATYHKA
TEMIEpaTyphl K TEPMOMETPAY
ATKUHBL Jlabopatopblii ombit No 4 Cdopmuposats mpezicTas- 1 3HaTh IPOLECCHI, IPOTEKAK0- Jlatank  Temmepa-
Aneruien «lTonydenne u cBoficTBa JIEHHE O TEMIIEpaType 1I[/e TIpY TUIABJICHAM BEIIECTBH | Typhl  (TepMorap-
aLETHICHA» TUTaBNEHNs, 00paTUMOCTH X KPUCTAILTH3AINH HBIiA)
TLTABJIEHHS U KPUCTAILIH3a-
11U
Cruptsl JlaboparopHsiit ombit Ne 6,7 OKCIEPUMEHTAIBHOE 1 YMeTb OTINYaTh CIUPT OT Jlatuuk anexrpo-
«CBOJCTBa 9THIIOBOTO ompe;ieNieH e CIUPTOB IJIMIEpHHa TIPOBOHOCTH,
cnupray, «CBoicTBa 1 1cpoBOit M-
HepuHa» KPOCKOI
AMUHBL, AaHUIUH | J[eMOHCTPAIMOHHBIIT KC- M3y4enne cBOKCTB aMUHa 1 VMeTb OTIHMYaTh amMUHBI OT Jlaruuk Temmepa-

nepumeHT Ne 1 «CBoiicTBa
aMHHOB U QHUJTHHA)

W aHUJIMHa

AaHUJIMHa

TypbI [UTaTHHOBBII




T€

nuamnuu. CubHBIE B

crnabble HIEKTPo-
JINTBI

TPOJIUTBD)

TPOJIUT»

MOILBIO TaTYUKA HIEKTPOIIPO-
BOJHOCTH

Ne Kou-o Hcnoan3oBanue
Tema Conep:xkanue LleneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yJbTaTbl
n/n 4acoB 00opyn0BaHus
Kucnopoin- u [Ipaktiueckas pabora Ne 1. | U3ydenue sBnenuii mpu 1 3Harth, YTO TIPH NPOTEKAHUH [Tpubop mis
a30TCcoIepIKalll «WnenTuduxarms Pa3NOKEHHH CIOXKHBIX BE- peaKuil MOJEKYJIbI BELIECTB OIIBITOB C IEK-
ue OpraHUYECKUX COCAMHEHUI» | ILECTB pa3pyIIaoTCs, a aTOMbI CO- TPUYECKHM TOKOM
OpraHUYECcKHe XPaHSIOTCA (JUIS BEIIECTB C
COEIUHEHUS U MOJIEKYIISIPHBIM CTPOEHHEM)
WX IPUPOAHBIE
HWCTOYHUKHU
TemaTuyeckoe miaHupoBanue yueOHoro matepuaia B 11 kiacce
Ne Tema Conep:xanue IleneBas ycranoBka ypoka | Koa-Bo | Ilnanupyemsie pesyastatel | Hcmounzobanue
n/n 4acoB 000py10BaHHSA
1 Teopus snextpo- JleMOHCTPALHOHHBII OIBIT [Tokazate, 4To pacTBoOpe- 1 3Hats, 4TO pacTBOpE- Jlarumk Temmepa-
mitwaeckoit cco- | Ne 1 «Temnooit adexT | nue Bemects umeet ps HIE — PU3AKO-XHUMHYCCKHH TypHI ITATHHOBEIH
[HaIUn pacTBOpeHUA BCILCCTB B TPU3HAKOB XUMHYECKON nponece
BOJCH» peaknuu
2 Teopus snextpo- ITpakTreckas pabora Ne 1 BBenenue noHsATHil «3M€K- 1 VMeTh 3KCIIEpPUMEHTAILHO Jlarduk snextpo-
JIUTHYECKOH JHCCO- «OMEKTPOITHTBI 1 HEYJIEK- TPOIUT) U «HEDIEKTPO- JTUT» OIPENENATD dTIEKTPOIUTEI H IIPOBOJHOCTH
1007 E:000505 TPOJIUTBD) HEDJIEKTPOJIUTHI
3 Teopus snextpo- JlaboparopHsiit ombit Ne 1 CdopmupoBath mpescTas- 1 3HaTh, Kakoe BIHMSHHUE OKa- Jlarduk snextpo-
JIUTHYECKOHN JUCCO- «BrustHue pacTBopuTeNnsIHa JIEHHE O BIMSHUM PACTBO- 3bIBa€T BOJA Ha JMCCOLHA- MIPOBOJTHOCTH
[MaIun AUCCONHATINIO» PUTEINA Ha TUCCOLUALIUIO VIO BEILIECTBA
AIIEKTPOJIUTA
4 | Teopus anextpo- JlaGopatopit ombit No 2 OKCIepUMEHTATBHO BBECTH 1 YMeTb OnpenenaTh CUIBHBIE U Jlaruuk anexrpo-
JUTHYECKOH JTUCCO- «CrnbHble 1 cradble ek TIOHATHE «CTA0BIH JIIEK- crnabble HIEKTPOTHTHI C TO- [IPOBOJAHOCTH




[MpodosxeHue

IIpooonicenue
Ne Tema Conep:kanue IleaeBasi ycranoBka ypoka | Koi-Bo | Ilnanumpyembie pesyabtathl | Hcnoab3oBanue
n/n 4acoB o0opynoBaHus
5 | Teopus anextpo- JlaboparopHsiit ombit Ne 3 CdopmupoBath npescTap- 1 3HaTh 3aBHCUMOCTb JIIEKTPO- JlaTunk snexrpo-
JUTHYECKOH TUCCO- «3aBHCHMOCTb HIEKTPO- JIEHUE 0 3aBUCHMOCTU IPOBOJHOCTU PACTBOPOB OT MIPOBOJHOCTH
1007 E:00050 [IPOBOAHOCTHU PacTBOPOB 9NEKTPOIPOBOJHOCTH pac- KOHIIEHTPAI[MK HOHOB
CUJIBHBIX 3JICKTPOJINTOB OT TBOPOB OT KOHIIEHTPALIUN
KOHLIEHTPAL[UK HOHOBY HOHOB
6 Teopus anextpo- IIpakrideckas pabora Ne 2 3aKpenuTh NpeICTaBICHUEO 1 VMeThb SKCIIEPUMEHTAIEHO JlaTunk snextpo-
JUTHYECKOH TUCCO- «OnpeyieneHre KOHIEH- 3aBUCUMOCTH JIEKTPO- ONPENETATH KOHLEHTPALIMIO MIPOBOJHOCTH
JR05EE0 00207 Tpaiuu COJIM TI0 3JICKTPO- IPOBOIHOCTH PACTBOPOB OT COIIK B PACTBOPE C TIOMOILBIO
[IPOBOAHOCTH PacTBOPa» KOHIICHTPALX KOHOB JaT4iKa 3IEKTPOIPOBOHO- CTH
/ Teopus anexrpo- Jlabopatopeii ombit Ne 4 HccnenoBath  0coOEHHOCTH 1 [IpumenaTs 3HaHusA O peak- | Jlarduk snexrpo-
JIMTHYECKOHN JUCCO- «B3aumozencTBue  THAPOK- IPOTEKAHUs PEAKUMU  Hel- MY HEUTpaIn3aliy B UHBIX MPOBOJHOCTH,
[MaInN. cuna Oapust ¢ CepHOH Kic- TpaA3au YCIIOBUAX 103aTop 00BEMa
Peaxuuu noHHOTO JIOTOM JKUIKOCTH, OF0-
obmeHa peTka
8 Teopus snextpo- JlaboparopHstii ombit Ne 5 OKCMEPUMEHTAIBHO TTOKa- 1 3Hath, 4TO BCE pacTBOpUMbIC B | JlaTumk smekTpo-
JIUTHYECKOH JIHCCO- «O0pazoBanue coyel am- 3aTh 00pa30BaHIE HOHOB BOJIE COJIM SBIIAKOTCSA CUJb- | TIPOBOJHOCTH
A MOHHUSI» IpH peaKkLuy aMMHaKa ¢ HBIMH JIIEKTPOIUTAMH
KHUCIOTaMH
9 | Xumnueckue peax- | Jlabopartopmbrif ombiT Ne 6 W3yuenne okuCIUTENbHO- 1 Wmets nipesicTaBnenue o Te- JlaTunk Temnepa-
UM «/3ydeHne peakuuu B3aH- | BocCTAHOBHTENBHBIX MPO- TI0OBOM 3(eKTe OKKCIH- TypbI INIATHHOBBIH
OKHCITUTENBHO- MOJIEHCTBHSA CyIb(uTa Ha- LIECCOB, IPOTEKAOLLIKX C TeJIbHO-BOCCTAHOBUTEIBHBIX
BOCTAHOBHTEJTb- TpUsL C MEPOKCHIOM BOJO- | BpijieieHHEM SHEPTUH peakuui

HBIE PEAKIIUH
(OBP)

pona»




S€

Ne Tema Copnepxanue LleneBasi ycranoBka ypoka | Koa-so | Ilnanupyemsie pesyabtatsl | Hcenoanzosanue

n/n 4acoB o0opyn0BaHus

10 | Xumuueckne peax- JlaboparopHstii ormbit Ne 7 JlokazaTb, 4TO B IpoLEcce 1 Nwmets mpencraBnenus o pas- Harauk pH
. OBP «M3menenne pH B xoze npotekanus OBP Bo3Mox- JIUYHBIX NIPOJYKTAX OKUCIIH-

OKMCJIMTEIbHO-BOCCTAHO- HO 00pa3oBaHUE KHCIIOTHI TENBHO-BOCCTAHOBHUTENBHBIX
BUTCJIBHBIX peaKum“I» AJIA NIEI0YN peaKHI/Iﬁ

11 | Xummaeckne peak- JlaboparopHsiit omeit Ne 8 KonuuectBenHo oxapakre- 1 3HaTh, YTO METALIBI ABNAOT- ¢ | JlaTunk Hanpsoxe-
. OBP «CpaBHuTeIbHAS XapaKTe- PU30BaTh BOCCTAHOBUTEIb-HYHO BOCCTAHOBUTEJIAMH C pa3- HOW | HUS

pHUCTHKA BOCCTAHOBUTE/Ib- CNOCcOOHOCTh METaJI- JIOB BOCCTaHOBUTEIBHON CIIo-
HOH CIIOCOOHOCTH METal- COBHOCTBIO
JIOB»

12 | Xummueckue peak- | JlemoHCTpauuoHHble Ombl- Thl | M3yunuTh 3aBHCUMOCTb CKO- 2 3HaTh 3aBHCUMOCTb CKOPOCTU [pubop ans ui-
uui. Cropocts xu- | Ne 2 «M3yueHue Bius- HUS | POCTH pEAKLMU OT pa3Iny- PeaKIy OT PA3NHYHbIX (aK- TMOCTPAITHY 3aBH-
MHYECKO! peaKiui | pa3iuyHbIX (DAKTOpOB Ha | HBIX (PAKTOPOB TOPOB — TEMIIEPATYPBI, KOH- CHMOCTH CKOpO- CTH

CKOPOCTb PEaKIIHI» LEHTPALMK PearupyroLIKX Be- XUMHYECKON
IECTB, KATAIM3aTOPa, PHPO-JBl | PEAKIHH OT YCII0-
BELIECTB, MIIOMIAIH BUU
COTPUKOCHOBEHHUS BELIECTB

13 | Hemeramust. [ano- JleMOHCTPAIMOHHBIH OIBIT OKCIEpPUMEHTANBHOE U3Y- 1 3HaTh huU3NUECKHe U XUMUYE- Anmapar g

TEHBI Ne 3 «M3yyenue pusnye- YeHHe U3NIECKUX U XU- CKHE CBOJCTBA TANIOTECHOB. TNPOBENECHHS XH-
CKHX 1 XUMUYCCKUX MHYECKUX CBOWCTB XJIOpa VMeTh 3aIuCchIBaTh YpaBHE- HAS | MHYECKHX IpPO-
CBOHCTB XJT0pa» peakiiyii raoreHoB ¢ Me- neccoB (AITXP)
TaJIaMH, HeMETaIaMu, X
Pa3IMYHYI0 OKHCIUTENBHYIO
C1oCcOOHOCTh
14 | I'anorensl Ipaxrideckas padora Ne 3 Onpenenuts  cozepxkaHue 2 YMeTh NPUMEHATh HOHOCE- JlaTunk xnopun-
«Omnpezenenne coaepka-Hus XJIOPHA-HOHOB B HCCIIEIY- JIEKTHBHEBIE TATINKA HMOHOB
XJIOPUI-MOHOB B IIUTHEBOU €MBIX pacTBOpax

BOJIE»




9€

lMpodoskeHue

Ne Tema Coaepxanue IleaeBasi ycranoBka ypoka | Koa-Bo | Ilnanupyemsie pesynbraThl | HMcnoabsoBanue
n/n 4yacoB 00opyn0BaHus
15 CepoBoiopo, JleMOHCTPALHOHHBIH OIBIT: U3yuuts naboparopHbie 1 3Hatb 1ab0paTopHBIE COCO- OB | Armapar s
CyIbQuIBI «lomyyenne cepoBOLOPO-1a H | criocoOBI MOTyUEHHS CEPO- TOJTy4eHHS CEPOBOZOPO- 11a, €r0 IIPOBEJICHHS XU~
M3y4EHHE ETO CBOICTBY. BOJIOPOJIa, ET0 CBOMCTBA U r3nyeckue 1 XUMU- YecKue MHYECKHX peak- Lt
JlabopatopHbIii OTBIT: CBOMCTBA CYIb(H/IOB CBOWCTBA. YMETb IIPO-BOAUTD (AIIXP), mpu-6op
«CuHTe3 cepoBoJ0poza. KAueCTBEHHBIC PEaKL1H Ha IS TIOMyYe- Hust
KauecTBeHHble peakuuy Ha CEPOBOZIOPOJL ¥ COJH ra3oB WJIM annapar
CEPOBOIOPOJ U CYIb(HU- b CEPOBO/IOPO/IHOM KHC- JIOTHI, Kunmna
COCTaBIIATb COOTBET- CTBYIOLINE
YpaBHEHHUS XMMH- YECKUX
peakuuin
16 | Hemeramr. Oxcn- | J1CMOHCTDALHOHHBIN OTIBIT W3yuuth cBOKiCTBA CEpHU- 1 3HaTh (pM3MUECKIE U XUMIYe- Anmnapat s
7bl cepol. CepHu- Ne 4«M3yuenue CBOHCTB CTOTO rasa CKHE CBOVCTBA CEPHUCTOrO ra3a. | MPOBELCHUS XH-
cTas KUCI0Ta CEPHHCTOrO rasa u CEpHA- YMeTh 3aInChIBATH YPABHEHUA | MUYECKUX PEaK-LHi
CTOH KHCIIOTHD» peakIuii raza ¢ BOJ0M, o (AITXP)
IIeJI09aMHU
17 | Hemerammsr. Av- JlaboparopHstii ombit Ne 9 OKCIIEPUMEHTAIIBHO JI0Ka- 1 3HaTh, YTO PACTBOP aMMHAKaB Jlatuuk anexrpo-
MHaK «OCHOBHBbIE CBOVICTBA aM- 3aTh IPUHAUIEKHOCTH pac- BO/JIE — CJ1a0BIi HIEKTPO-JIHT. MPOBOJIHOCTH
MHaKa» TBOpa aMMHaKa K cl1abbIM YMeTh Onpenenats 910
ANIEKTPOJIUTAM CBOIICTBO C IIOMOIIIBIO JaT4H-Ka
AIIEKTPOIPOBOJHOCTH
18 | Oxcun asora (IV) JleMOHCTpaIOHHBIE ONBI- THI: | V3y4uTh MPOMBIILIIEHHBIE 1 1 3HaTh NPOMBILUIEHHBIE U JIa- Tepmopesucrop-

«Ilomy4enue okcuaa azora
(IV) 1 u3yuenue ero CBOUCTBY;
«OKHCIIeHne 0K-CHIa a30Ta
(IT) mo oxcuna asota (IV)»;
«B3aumopeii- cTBHE OKcUIa
azota (IV) ¢ Bogoit u
KHCTIOPOJIOM, TIO-Ty4eHHE
A30THO KUCJI0- Th»

nabopaTopHbIe CIOCOOBI
TOJTYYEeHHS OKCUIA a30-

Ta (IV), ero cBoiicTpa, mpu-
MEHEHHE B POU3BOJICTBE
a30THOU KUCIIOTBI

OopatopHbIe COCcOOBI MOy~
yenus okcua asota (1V), ero
(pu3nyecKue 1 XUMIYECKHEe
CBOWCTBA. YMETh COCTABIIATh
COOTBETCTBYHOIIME YPABHEHHUS
XUMHYECKUX PEAKIIHIL.

YMeTb 00BACHATH PUMEHE-
Hue oxcuna asota (IV) B mpo-
M3BOJICTBE Q30THON KHCIIOTHI

HBIM JaTYHK TEM-
TepaTypbl, JATIMK
pH, natuuk smek-
TPONPOBOTHOCTH,
armapar Juis mpo-
BEJICHHS XNMHUYe-
CKHX PEAKIUI
(AITXP), maraut-
Has MeIIajka




IIpooonsicenue

Ne Tema Conep:xanue [leaeBas ycranoBka ypoka | Kosi-Bo | Ilnanupyemsie pe3yastatsl | Hcnoab3oBanue
n/n 4acoB o0opyn0BaHus
19 | Asornas kucnoran | IlpakTideckas pabora Ne 4 OKCIEPUMEHTANBHO OTpe- 2 VYMeTb ucrosbp30BaTh HOHOCE- Jlatuuk HUTpat-
eé conu «Onpeienenue HUTPaT-HOHOB B JEJIATh COJEPIKAHNE HU- TpaT- JICKTUBHBIC JATUUKH IS HOHOB
IINTaTEILHOM PacTBOPE» MOHOB B PacTBOpax OIPEIENEHNS HOHOB
20 MunepanbHbie JlaboparopHsiit ombit Ne 10 OKCIEpPUMEHTAIBHO Pa3iu- 1 YMeTh 3KCIepUMEHTaIbHO JlaTunk snextpo-
yA00peHus «Onpezenenne aMMuad- HOM | yarp MOYEBHHY ¥ MUHE- OIIpeNIeTIATh MOYECBHHY MIPOBOJTHOCTH
CCJIMTPBI © MOYCBUHLI» paJbHBIE y;[06peHH;1
21 | Meramnst. Kam- Jlaboparoprsiit ormerr Ne 11 DKCIEPUMEHTANBHO YCTa- 1 3HaTh CBOICTBA COCIUHEHUI JlaTauk smexTpo-
. CoenuHeHus «BsanumozeiicTBrue  M3BECT- | HOBHTH o0pasoBaHue KaJIBLIMSA ¥ €70 3HAYEHHUE B IIPOBOJIHOCTH,
KaJIbIIUA KOBOHM BOJIbI C YIJICKHCIIBIM | cpenHel U KUCIIOH CON IIPUPOJIC U JKU3HU YETIOBCKA MAar"HuTHasg Me-
razom» 1IaJKa, mpuoop
JUTS IOy YeHHUS
Ta30B WM amma-par
Kunmna
22 | Merams. Kenezo | Jlaboparoprerii omeiT Ne 12 1 JlaTunk nasieHus

«OKucnenne xKenesa BO
BJIAXKHOM BO3JTyXE»

Uccnenosars nporece
NETPOXUMUYECKOH KOPPO-
31U KENe3a B BO3AyXe

3HaTh, 4TO MpoLECcC KOPpo- 3Un
METAJUIOB  IPOTEKAET B
MpPUCYTCTBUM BOABI U KHCIIO-
poza. 3HaTh (HaKTOpBI, YCKO-
PAIOLLIKE TIPOLIECC KOPPO3UH







