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BBenenue

B o0yuenun xumun 0071bl0€ 3HAUECHHE UMEET SKCTIEPUMEHT. AHAIM3UPYS Pe3yJbTaThl MPOBEIEHHBIX
OIIBITOB, Y4alueCa YGG)K,IIaIOTCSI B TOM, 4YTO TC WA MHBIC TCOPCTUYCCKUC MPEACTABICHUSA COOTBETCTBYIOT
WM [POTHBOPEYAT PEabHOCTH. TONBbKO OCYLIECTBIAS XMMHUYECKUH SKCIEPHUMEHT MOXKHO MPOBEPUTH
JIOCTOBEPHOCTH TIPOTHO30B, CIENAHHBIX HA OCHOBAHWH TEOPHHU. B mpomecce dKCIepUMEHTATBHON paboThl
yyaniecs npuoOpeTaoT OMBIT TO3HAHUS PEaNbHOCTH, SBJSIOMIMHACS BaXHBIM 3TanoM (OPMUPOBAHUS Y
HUX YO@KICHHIA, KOTOPBIE, B CBOIO 0YEPElb, COCTABIAIOT OCHOBY HAYYHOrO MUPOBO33peHUs . Peammsars
YKa3aHHbIX LleNeil BO3MOXKHA MPH OCHAIICHUH HIKOJHHOTO KaOWMHETa XUMUU COBPEMEHHBIMU MPUOOPAMU 1
obopynoBanHueM . B pamkax HanuoHAIBHOTO mpoekTa «OOpa3oBaHme) 3TO CTAIO BOIMOKHBIM Omaromaps
CO3JaHMI0 B 0011€00pa30BaTEIbHBIX OpraHU3AlMAX, PACTIONOKEHHBIX B CENbCKOW MECTHOCTH M MAllbIX
ropojiax, NEHTPOB 0Opa3oBaHMS €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOM HampaieHHocted «Touku
poctay . BHenpeHnue 3Toro 060pynoBaHus MO3BOIUT KAYECTBEHHO M3MEHUThH MPOLECC O0YUCHHMS XMMUH .
KonuyecTBeHHbIE SKCIIEPUMEHTHI TI03BOJIAT MOTYYaTh JOCTOBEPHYI0 HHPOPMALKIO O TPOTEKAHUU TEX MM
MHBIX XMMHYECKHX MpOLECccax, O CBOWCTBAX BemecTB . Ha OCHOBE MONYYEHHBIX SKCIEPUMEHTAIBHBIX
JaHHBIX 06y11aeMI)1e CMOTYT CaMOCTOATCIIBHO ACIaTb BBIBOJDI, O606H13TI> PE3YJIbTATLI, BBLIABIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CHocoOCTBOBATh MOBBIICHUIO MOTHBALMK OO0YYeHHS
HIIKOJIBHUKOB.

Heap u 3axaun

+ Peamu3anuss OCHOBHBIX 0011€00pa30BATEIbHBIX MPOTPAMM MO YUYEOHBIM MpEaAMETaM
eCTECTBEHHOHAYYHOH HANPABJICHHOCTH, B TOM YHCIE B PaMKaX BHEYPOYHOW MESTEIbHOCTH
o0OyJaromuxcs;

+ pa3paboTKa M peau3alsi pa3HOYPOBHEBBIX JOMOTHATEIBHBIX 00ME00PA30BATENBHBIX MPOrPaMM
€CTECTBEHHOHAYYHOH HAIPABICHHOCTH, a TAKXKE HHBIX MPOTPAMM, B TOM YHCIC B KAHHKYJIAPHBIHA
HepUOT;

*  BOBJICUCHUC YHAIIUXCA W NIEAArOrH4CCKuX pa60THI/IKOB B IIPOCKTHYIO ICATCIIEHOCTD,

* OpraHu3alys BHEYYeOHOW JEATENbHOCTH B KAHMKYIAPHBIN Mepuoi, pa3padoTka M peam3aius
COOTBETCTBYIOLIMX 00pa3oBAaTENbHBIX MPOrpaMM, B TOM YHCIE Ui Jarepei, opraHn30BaHHBIX
00pa3oBaTeIbHBIMK OPTaHU3ALUSIMU B KAHUKYJISPHBIH HEPHOJ;

* TIOBBIIIEHHE MPOPECCHOHATBHOTO MacTepCTBa NEAArorMueCKuX pabOTHUKOB LEHTPA, peaH3yIOIUX
OCHOBHBIE 1 JIOTIOJTHUTENbHBIE 00111e00pa30BaTENbHBIE POTPAMMBI;
Co3nanne neHtpa «Touka pocTa» TpedmnoNaraeT pa3BUTHE O00pa30BaTENbHOH HHOPACTPYKTYpHI
001meo0Opa3oBaTebHON OpraHu3alliy, B TOM YUCIIE OCHAIIEHHE 00111e00pa30BaTebHON OpraHHu3aluu:

+ 000opyJIoBaHHEM, CpeICTBaMH OOy4YeHMs W BOCIMTAHUS M M3y4eHHs (B TOM dHCIE JKC-
MePUMEHTANBHOT0) TPEIMETOB, KypCOB, MUCIMIUIAH (MOAYNeH) ecTeCTBEHHO-HAyYHOI
HaIpaBJICHHOCTH MPU pCain3allui OCHOBHBIX O6H1606pa30BaTCHLHBIX nporpaMm 1 J10-
TIOJTHUTENBHBIX 001e00pa30BaTeNbHBIX MPOTPaMM, B TOM YMCIE JUI PACIIMPEHHs COAEPKAHUS
yueOHBIX mpeaMeToB «Duzukay, « Xumusy», «buonorusy;

000py10BaHHEM, CPEACTBAMU O0YUYEHHS ¥ BOCTIUTAHUS JUTS pealu3alliil POrPaMM J10-
TIOJTHUATENLHOTO 00pa30BaHKs €CTECTBEHHO-HAYUHOH HATPABIECHHOCTH;

* KOMIIBIOTEPHBIM M HHBIM 000PY/I0BaHHUEM .

CoBpeMeHHbIE IKCTIEPUMEHTAIbHBIE UCCIEI0BAHMSA M0 XUMUHM YK€ TPYIHO TPEICTaBUTh Oe3
HCTOJB30BaHUsS HE TOJNBKO AHAOTOBBIX, HO M LMU(POBBIX H3MEPHUTENbHBIX NpubdopoB . B
®enepansHoM ['ocynaperBenHom ObpazopatensHom Cranapre (PI'OC) mpommcano, 4T0 OXHUM
13 YHUBEPCAIbHBIX YUEOHBIX JeiCTBUM, MPHOOpETaeMbIX YYAIIUMHKCS, JOKHO CTaTh YMEHHE
«MPOBECACHUA OIBITOB, IIPOCTBIX OKCICPUMCHTAIBHBIX HCCHGZ{OB&HHﬁ, MNpsAMBIX W KOCBCHHBIX
M3MEpEHHIi C MCTIONb30BAHNEM AHATIOTOBBIX M H(POBBIX H3MEPUTEIBHBIX TPHOOPOBY.



VueOHbII SKCIEPUMEHT 10 XMMUM, IPOBOJUMBIA HA TPAJUIMOHHOM 000pYHOBaHHH, Oe3
npUMEeHeHns U(MPOBBIX 1a0OPATOPHii, HE MOKET MO3BOJHUTH B MOIHON MEpe PELIUTh BCE 3a1a4H B
COBPEMEHHOI LIKOJE. JTO CBA3AHO C PSAIOM IIPUYUH:

* TpaJMILMOHHOE WIKOMbHOE 000pY/I0BAHHE H3-32 OTPAHUUCHHS TEXHHYECKUX BO3MOXHOCTEH He
TI03BOJIET IPOBOAUTE MHOTHE KOJTUYECTBEHHBIE HCCIIEI0BAHNUS;

+ UTUTENBHOCTh IPOBENECHMS XMMUUYECKUX UCCIENOBAHMI HE BCEIa COITIACYETCs €
JUTATEIILHOCTBIO YUEOHBIX 3aHATHIL;

* BO3MOXKHOCTb TPOBEICHMS MHOTHX HCCJICA0BaHMI OrPAaHNYMBACTCS TPEOOBAHUAMHU TEXHUKH
0€30MacHOCTH U JIp .

Hudposas maboparops MOTHOCTHIO MEHSET METOJUKY M COJAEpKaHHEe SKCHEPHMEHTAIbHOM
JIEATENBHOCTH U PEIIaeT BBIIeNepedrciennple mpobiaemsl. LIupokuii crmekTp JaTYMKOB IO3BOJSAET
YYaIMMCS 3HAKOMUTBCS € MTApaMETPaMU XMMHYECKOTO HKCIIEPUMEHTA HE TOJIBKO HA KaYeCTBEHHOM, HO M
Ha KOMM4ECTBEHHOM ypoBHe. Lli(poBas nabopaTopus m03BOJIAET BECTH UTUTENbHBIH SKCIEPUMEHT JIake B
OTCYTCTBHUE IKCIIEPHUMEHTATOPA, @ YACTOTA MX M3MEPEHHMI HETO/BIACTHA YEIOBEYECKOMY BOCTIPUATHIO .

B mpomecce (GpopMHpoBaHMS JKCHIEPHMEHTATBHBIX YMEHHH YYCHHK 00y4aeTcs MpeACTaBIsTh
uH(opmaruio 00 CClieI0BaHUHU B UETHIPEX BUIAX:

* B Bep6aJ’ILHOMZ OIMCBIBATH OKCIICPUMCHT, CO31aBaTb CJIOBCCHYHO MOJCIIb 3KCICPUMCHTA,
(I)I/IKCI/IPOBB.TB BHAMAHKUC HAa U3MEPACMBIX BEJIMUMHAX, TCPMUHOJIOT UM,

* B TaOMMYHOM: 3aIOJHATH TAOJIUIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHHS TPAPUKOB (P ITOM y
ydaluxcsi BO3HUKAeT MEPBUYHOE MpeCcTaBIECHUE O MAcIITabaxX BEIUUYLH);

B rpaduyecKoM: CTPOUTH rpaduKi Mo TAOMUYHBIM JAHHBIM, YTO JAET BO3MOKHOCTD MEPEX0a K
BBIIBIKEHUIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTU MEX/Ty BETMYMHAMY (TIPH 3TOM YUUTENb TIOKA3bIBACT
NPEMMYIIECTBO B BU3YaTH3aIMH 3aBUCHMOCTEH MEX Iy BeJi- YHHAMY, HATMISATHOCTh U MHOTOMEPHOCTb); B BHJIE
MaTeMaTUYECKUX YPAaBHEHHUI: 1aBaTh MATEMATUIECKOE ONMMCAHUE B3AUMOCBS3U BEIMUMH, MATEMATUYECKOE
00001IeHKE.

[Tepexos OT Kax0r0 3Tana mpeacTaBIeHus HHPOPMALUN 3aHUMAET JIOBOJIBLHO OOJBIION MPOMEKYTOK
BpeMeHH. B 7—38 Kkiaccax 3ToT mporiecc He00X0UM, HO B CTapIIMX Kiaccax MOXHO ObLIo Obl 3TO
BpEMS TIOTPAaTHTh Ha peleHne Ooee BaKHBIX 3a71a4. B 9ToM miane mud)posbie 1a0opaTopuu CYmeCTBEHHO
HKOHOMAT BpeMs. JTo BpeMs MOXHO noTpatuth cormacHo ®PI'OC nHa ¢dopmupoBaHue
HCCIICA0BATCIIbCKUX YMGHI/Iﬁ ydaluxcs, KOTOPLIC BRIPAXKAOTCA B CICAYIOUINX HCﬁCTBHﬂX:

+ ompeJeNeHne MpoOIeMbI;

* TI0CTAaHOBKA HCCIIEI0BATEIbCKON 3a/1aun;

* IUIAHUPOBAHUE PEIeHNUs 3a]1a4H;

* TIOCTPOCHUE MOjIeNell;

*  BBIJIBHJKCHUE I'MIIOTE3,

* OKCHCPUMCHTAJIbHAA MPOBEPKA THUIIOTEI]

*  AHAJIM3 TaHHBIX SKCIICPUMEHTOB U H36HIO)IGHHﬁ;
+ (hopMyIHPOBaHHE BBIBOJIOB.

[locnennue roapl y ydammxcs HaOMOTAeTCs HU3KAs MOTHBAIWA W3YYCHHS €CTECTBEHHO-HA- YYHBIX
JMCIUIUTHH ¥ KaK CJIe/ICTBHE MaJIeHHe KauecTBa 00pa3oBaHHUsL.

[TocTaBnsembie B MKOJIBI COBPEMEHHBIE CPEICTBA 00y4eHHs, B paMkax mpoekta «Touka poctay
colepKaT Kak yke XOpOIIo M3BECTHOE 00Opy/OBaHME, TaK M MPUHLIMIHAILHO HOBOE. JTO LHU(POBbHIE
n1abopaToOpuy 1 TATYMKOBBIE CHCTEMBI. B OCHOBY 00pa30BaTelbHOM MPOrpaMMBbI 3a- JIOKEHO MPUMEHEHHE
uudpoBeIx nabopatopuil. TemaTHKka MPEIOKEHHBIX AKCIEPHUMEHTOB, KOJIMYECTBEHHBIX OIBITOB
COOTBETCTBYET CTPYKType HPUMEPHOH 00pa3oBaTENbHON MPOTPaMMBI MO XHMHH, COIEPKAHHIO
®denepanbHoro rocyaapcTBeHHoro obpasoparensHoro craaapra (OI'OC) cpemnero (momHoro) o6uero
o0pazoBaHusl.

PaccMoTpeHHbIe B MOCOOMHM OMBITHl MPOLUIM LIMPOKYIO ampoOaiuio. MHOTOJETHSsS MpaKTHKa
HCIOJIb30BAHUS XUMHUYECKUX HpI/I60pOB, H.H B IKOJIC MOKasaja, YTO COBPEMCHHBLIC TCXHHU- YCCKUC



cpercTBa 00yueHHs HOBOTO TIOKOJCHHS TO3BONAIOT JOOUTHCS BBICOKOTO YPOBHS YCBOGHHS Y4eOHOrO
MaTepuana, yCTOHYMBOr0 pocTa MO3HABATEIBHOTO HHTEPECa IIKOIBHUKOB, T.€. PEO0NETh Te MPOOIEMbI, O
KOTOPBIX TaK MHOTO TOBOpST, KOIJa pedb 3aXOJUT O COBPEMEHHOM IIKOJbHOM XHUMHYECKOM
00pa3oBaHuM.

JlaHHOE METOIMYECKOe MOCOOHE aIPECOBAHO YUUTEISIM XUMHUH, KOTOPBIE Peatu3yroT 00pa3oBaTelbHbIE

MPOrPaMMBI € HCTIONIB30BaHUEM 000py0BaHus « Touka pocTay.
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OcHOBHbIE MOHATHS H TEPMUHBbI

B METOANYCCKOM 10CO0HH HUCIOJB3YIOTCA CICAYIOIIUE IMMOHATHSA W TCPMUHBIL:

Touka pocma — 5310 (enepanbHas CeTh LEHTPOB 00pa3oBaHHs LHU(PPOBOroO, €CTECTBEHHO-
HAy4YHOTO, TEXHUYECKOTO U TYMAaHUTAPHOTO MPO(DMILL, OpraHM30BaHHAs B PaMKax IPOEKTa
«CoBpeMeHHas LIKONIAY.

Hugposaa (komnviomepnas) nadopamopusa (IJI), nporpaMMHO-aNmapaTHel KOMILIEKC,
JaTYMKOBAs CHCTEMAa — KOMIUIEKT y4eOHOro 00OpYHOBaHHMS, BKIIOYAIOMIMH M3MEPHUTENbHBIA OIOK,
uHTEp(eiic KOTOpOro mo3BoiseT o0ecrevuBaTh CBA3b C INEPCOHANbHBIM KOMIIBIOTEPOM, U Habop
JATYUKOB, PETUCTPUPYIOLIMX 3HAYCHHS PA3TUYHBIX (DU3HMUCCKUX BETMUHH.

AIIXP — anmapar Ui OpOBEEHUS XMMUYECKHX PEAKLMi ¢ TOKCHYHBIMU Ia3aMd M [apaMu, 3aMKHYTBIX
Ha [IOTJIOTUTEITb.

bana xombunuposannaa npenHasHaueHa I HarpeBa CTEKISHHBIX M (apopoBbIX COCYIOB C
peareHTamMu 10 ONpeneEHHOM TemmepaTypbl B 3aBHCHMOCTH OT TEIUIOHOCHTeNs. B kauecTse
TEIUIOHOCUTENS BBICTYIAeT BoJa (BOAsHAs OaHf), peyHOH TNecok (mecouHas OaHs), CHELMANbHbIE

KUIKOCTH ( HAPUMED, MacysHas OaHs).

IIpubop ons nonyuenus 2azoe (npuéop Kuprowkuna) — npocTeimii mpuodop st moNyYeHus
HEeOOMBIIOTO KOMMYECTBA Ta30B. BhimyckaeTcss B 1eMOHCTPALIMOHHOM U YYCHUYECKOM BapHAHTAX.

Cocyo Jlanoonsma (npoOUpKa IBYXKOJICHHAS) — IPEACTABISAET COOOM IBE CIASHHBIC O]
OTPENIEEHHBIM YTIIOM TIPOOMPKM C OOHUM TopioM. IIpumeHseTcs Anms EMOHCTpAIMH 3aKOHaA
COXPaHEHHUSIMACCHI BEIIECTB B XUMUUECKHUX PEAKITHAX.

Mewanka maznumnas — YCTPOﬁCTBO AJs IEPEMECIIMBAHUA )KHHKOCTCﬁ, C IIOMOIIBIO BPAalIaromerocs
B MAroHuTHOM I10JIC IKOPA.

KpaTkoe onncanue moaxomoB K CTPYKTYPUPOBAHHIO MATEPHAJIOB

B o6pazoBarensHoit mporpamme (OI1) mpencTaBieHsl caeayomue pasaensl:

1.

oWk W

7.

[Ipenmet opranndeckoil Xumur. MeTobl M3yYeHUs BEIIECTB U XUMHUYECKUX SBJICHHUIL.
ODKCIIepUMEHTAJIbHbIE OCHOBBI XUMUH.

YrneBo0poIbl U UX MPUPOIHBIE HCTOUHUKH.

Kucnopon- u a3orconepxaiirie OpraHM4eCKUe COETMHEHUS U UX TPUPOJHBIE HUCTOYHUKH.
HckyccTBEHHBIE M CHHTETUYECKHE TIONMMEPBI.

CrpoeHue BelecTBa.

XUMHYECKUE PEAKIIUH.

BemecTBa 1 X CBOMCTBA.

B ocHOBY BbIIENIEHNS TaKUX PA3/EOB 3aI0KEH XUMUUYECKHN SKCIIEPHUMEHT, TPAAULMOHHAS CHCTEMA
n3ydenus xumud. OCHOBHOM (opMoii yueOHO! AeATENbHOCTH ABMSAETCS XUMIUECKHiT SKCIIEPUMEHT, IPOBOAMMBIIA
B BUJIE JTa00OPATOPHBIX, TIPAKTHUECKUX PabOT U AEMOHCTpAIWil. [leMOHCTPAIlMOHHBIN SKCTIEPUMEHT MPOBOJUTCS B
TOM CJy4ae, €Clii OH OMaceH /IS BBINOJHEHUS yJallUMUCS WM MMeoluiics npubop mpeicTaBieH B
€IMHCTBEHHOM DK3EMILIAPE.



Jlnst u3ydenus npeamera « XUMHsA» Ha JTare cpeHero o0uiero 00pa3oBaHus 0TBOAUTCS 68 4acos:
10 xitacc —34 vyaca;

11xmacc —34 ygaca.

JlauHast 00pa3oBaTesibHas MPOrpaMMa 00ECIICUMBACT YCBOCHHUE YYAIMMHUCS BaKHEHIINX XUMHYCCKUX
3aKOHOB, TEOPUH U MOHATHIA; HOPMHUPYET MPEACTABICHUE O POJIK XHMUH B OKPYXKAIOIIEM MHPE ¥ JKU3HH
YCJIIOBCKaA. HpI/I 9TOM OCHOBHOC BHHMAHUC YI[CJIHCTCH CYH.[HOCTI/I XUMHUYCCKUX pCaKI_[I/Iﬁ n METOJaM HX
OCYILECTBIICHHS.

O)IHI/IM N3 OCHOBHBEIX HpI/IHI_[I/IHOB HOCTpOCHI/IH HpOFpaMMBI SABJIACTCA HpI/IHLlI/IH I[OCTYHHOCTI/I.
DKCIEpPUMEHTaIbHBIE JaHHbIC, IOMYYEHHBIE YYaIIMMUCS HPH BBITOJHCHHM KOIHYECTBEHHBIX OIBITOB,
TIO3BOJIAOT y‘IaH.[I/IMCﬂ CaMOCTOATCIIBHO ACJIAaTh BbIBOJBI, BBIABIIATH 3aKOHOMepHOCTI/I. HOI[XOI[LI, 3AJI0KCHHBIC B
COJIepIKaHHE MPOrPaMMbI KYpca, CO31al0T HEOOXOMMBIE YCIIOBHS I CHCTEMHOTO YCBOCHHS YYAIUMHUCS OCHOB
HaYKI/I, JUIA 066‘CH€‘I€HI/IH pa3BHBa}01uero 1 BOCIIMTBIBAKOLICTO BO3ﬂeﬁCTBHH O6y‘IeHI/ISI Ha JUYHOCTH ylla]l[CF ocCH.
dopMupyeMble 3HAHKS JOJKHBI CTaTh OCHOBOM CHCTEMbl YO@KICHHH NIKOIbHUKA, IEHTPATbHBIM SIPOM €ro
HAay4YHOT'O MUPOBO33PEHHS.

Onucanne MaTepHaJbHO-TEXHHYECKOH 0a3bl LEHTpa

«Touka pocTa», UCNMOJbB3yEMOI0 Ui peajiu3aluu 06pa30BaTeJIbHI>IX nporpaMm B paMKax
npenoagaBaHvs XuMuu

MarepuanbHo-TexHudeckas 0a3a unentpa «Touka pocTay BKIIOYAET B ce0s COBPEMEHHbIE U KIIACCHYECKHE
npu6opsl. [locneiHre MPOIILTH MHOTOIETHIOW anpoOaIiio B IIKOJIE M MOMYYHIA NPU3HAHAE y YIUTENEH XUMUH.
K Hum oTHOcATCA: TmpuOOp 1A IEMOHCTpALMU 3aBUCHMOCTH CKOPOCTH PEAKLMH OT pa3lMyHbIX (AKTOPOB,
anmapar JUiA TPOBEICHNS XUMIYECKUX PEaKIui, MpuOOp JUIA OMBITOB C HJEKTPUUECKHM TOKOM, TIpHUOOp UIf

N3y4YCeHUA COCTaBa BO3AyXa WU MHOI'MC HpYTHUC. VYuutriBas HpaKTI/I‘lCCKI/Iﬁ OIIBIT ITPUMCHCHHA TaHHOI'O

000py/10BaHUs HA YPOKAX XMMUHU, MBI JIa]IM JIMIIb KPaTKoe onucanue npuoopoB. OCHOBHOI aKIEHT CIeaeM Ha
omyca- HUU HU(PPOBBIX Ta0OPATOPHIA M X BO3MOKHOCTSIX.




Hugposaa (komnviomepnas) nadopamopusa (I[JI), nporpaMMHO-aNmapaTHell KOMILIEKC,
JaTYMKOBAs CHCTEMa — KOMIUIEKT y4eOHOro 00O0pyHOBaHHMS, BKIIOYAIOMIMHA H3MEPUTENbHBIA ONOK,
MHTEPQEC KOTOPOro TO3BOJSET O00ECIEUMBATH CBS3b C MEPCOHANBHBIM KOMIIBIOTEPOM, M HabOp

1
JATYUKOB , PETUCTPUPYIOIINX 3HAYCHUA Pa3JIMYHbIX (bl/ISI/I‘IeCKI/IX BCJIMYMH.

Jlamyux memnepamypsl nAamuHOoewlil — TPOCTON M HANEKHBIN NATUUK, TPEIHA3HAYEH NI
M3MEpeHHs TEMIIEPaTyphbl B BOJHBIX PACTBOPAX M B ra30BbIX cpenax. Mmeer
pazmiuHblid auanazon u3mepernit o1 —40 no +180 °C. Texuuueckue
XapaKTEePUCTHKU JaTYNKA YKa3aHbl B MHCTPYKIUU TI0 KCILTyaTallHH.

Hdamuux memnepamypol mepmonapHulii TIPEAHA3HAYEH UL
mmepenus Temmnepatyp 10 900 °C. Mcnomb3yercs MpH BHIIOMHEHUN
paloT, CBS3aHHBIX C M3MEPEHUEM TEeMIepaTyp IIIaMEHH, IUIaBICHUS U
Pa3I0KEHHs BEILECTB.

Mdamuuxk onmuueckoii naomuocmu  (KOJIOPUMETP) —
Tpe/IHa3HaYeH U M3MEPEHHS ONTHYECKOH IUIOTHOCTH OKPAIICHHBIX
pactBopoB (puc. 1). Ucnionb3yercst pu u3ydeHun TeM «PacTBopbi»,
«CKOpOCTh XMMHYECKHMX PEaKIHil», ONMpeIe]eHHH KOHICHTPAIUH
OKPAIIICHHBIX HOHOB HJIH CO-

Puc. 1. Jlarunk ontiye- — CAMHCHHH.

CKOH IIOTHOCTH: | — B gommekt BXOAAT AATUMKH ¢ PAsIMYHOI [UIMHOI BOIH rmo- THE3A0 AU

KIOBCTBI, 2— KIOBCTA U1 UCCIICAYEMOTO

JIyIPOBOZHUKOBBIX UCTOYHUKOB cBeTa: 465 1 525 uM. O0b- ém

KIOBETHI COCTaBIIAeT 4 MJI, AJIMHA OITHYCCKOIo MyTHu —
BCIICCTBA 10 MM

[oapoOHble XapaKTEPUCTHKH JATYNKOB, METOAMKU HACTPONKH U TIpaBHIa paboThl MOXKHO HaiTH B
kHure «Vcnonb3oBanue IUQPOBBIX abopaTopuii pu 00yueHHH XUMUK B cpejiHed mKkomney. (M.:
bunowm. Jlaboparopus 3naunuii, 2014. — 229 c.)

Jamuux pH npenHasHaueH s U3MepeHus BojopojaHoro nokasarens (pH). B Hactosmee Bpems B
LIKOJY TMOCTYMAlT KOMOMHMPOBAHHbIE NaTYMKH, COBMENIAIOIIME B ce0e CTEKJIAHHBIA SMEKTPOA C
5J€KTPOJIOM CpaBHEHHMs, 4TO JelaeT paboTy MO M3MEpPEHHI0 BOAOPOJHOTO MoKa3aTens Ooiee
kom¢optHoi. [nanason usmepenuit pH or 0—14. Mcnone3yetcst st u3MepeHus: BOJOPOJHOTO
TOKa3aTeNs BOAHBIX PACTBOPOB B PA3IMUHBIX HCCIIEIOBAHUAX 00BEKTOB OKPYKAIOIIEH CPeJIbL.

Jamuuk  snexmponpogoonocmu TpefHA3HAYEH IS M3MEPEHHS YIEIbHOM 3JEKTPONPOBOJHOCTH
JKUJKOCTEH, B TOM YHCJIE U BOAHBIX PACTBOPOB BELIECTB. [IpuMeHseTCA NpH M3YYEHHH TEOPUH
3NEKTPOIUTHYECKON TUCCOLMALIMH, XapaKTEPUCTHUK BOJHBIX PACTBOPOB.



Jlamuuk Xn0puod-uonoe MCTONb3YeTCs JUIS KOJTUYECTBEHHOTO OMPEETCHHS COAEpIKAaHHS HOHOB
XJIOpa B BOAHBIX pPacTBOpaAx, MOYBEC, MPOAYKTAX MUTAHHUA. K AATYUKY MOAKII0YACTCA HOHOCETIEKTUBHEIN
anektpon (MCD) (pabouuit 31eKTpoI), MOTEHIHAT KOTOPOTO 3aBHUCUT OT KOHIEHTPAIL[MH OTpPEIeIIeMOro

MOHa, B IAHHOM Ciydyae oT Kouuenrpamuu annonoB Cl . [otentman UCD ompefiensior OTHOCHTEIBHO
3JIEKTPO/Ia CPABHEHHUS, KaK PABHJIO, XJI0PCepeOpsHOTO.

Ha pucynke 2 nokazana o0mas cxema ucnosbs3oBanust UCD i1 KOJTMYECTBEHHOTO OMpe-

JIeJIeHNs. KOHLIEHTPALUH (aKTI/IBHOCTI/IZ) pasmunbix uoHoB: Cl -, NO NH+, Ca2+. OcHoBHOIA

3 4
KoMIoHeHT noboro MCO — wmemOpana, KoTopas pasienseT BHYTPEHHHH pAacTBOP C MOCTOSHHON
KOHIICHTpAIMel OmpesesieMoro HOHa W MCCIEAYEeMBl pacTBOp, a TaKkkKe CIYKUT CPEICTBOM
NMEKTPOJUTHIECKOr0 KOHTAKTa MEkIy HuUMH. MemOpaHa o0najaeT MOHOOOMEHHBIMH CBOWCTBAMH, TPAYEM
NPOHHUIIAEMOCTH €€ K HOHAM PAa3HOT0 THIIA pa3InyHA.

Puc. 2. YctaHoBKa 11 Onpe/ieeHus
KOHIEHTPAIMH (AKTUBHOCTH) XJIOPUA-
HOHOB B pacTBope. A: 1 —kopmyc

marunka juis onpenenerns Cl -
HOHOB; 2 — pa3bém Micro USBuis
TNOJKITIOUEHHS K KOMIIbIOTEpY; 3 —
pazbém BNC mis mopkmoderns
pabouero 3nekTpoa; 4 — pa3beéM it
TIOJKITIOUEHHS HIEKTPOJIAa CPABHEHHS.
b: 1 —1oHOCENEeKTHBHBIN 3MEKTPON
(pabounit 3neKTpox); 2 — MEKTPOL
cpaBHEHUs (Xy10pcepeOpsHblit
3NEKTPON);3 — MarHuTHas Mellaska,
4 — sKOpb MarHUTHON MEIIANKH

3ampemaercs TporaTb MeMOpaHy 3MEKTpoja NajiblaMd U MPUBOIAUTH €€ B CONPUKOCHOBEHHE C TBEPIABIMU
noBepxHocTaMu. [Ipu xpanenun MCD dyBcTBUTENbHAS YacTh JaTunka (MeMOpaHa) JOKHA ObITH 3allUIIeHa
CrelMaIbHbIM KonmmaukoM. He JomyckaeTcs MCmonb30BaTh 3MEKTPOIB! € MOMMMEPHOW MeMOpaHO# B cpejax,
COJEPKAIIMX JIETYYHEe BELIECTBAa WM OpraHudeckue pactBopurenu. He cnenyer ucnomssoBate MCO B
CUJIbHBIX OKUCIHUTENAX. [lmurens-

2 AKTHBHOCTb HOHOB 4 — s PexTrBHAs (KaKylascs) KOHLEHTpalus ¢ YY4ETOM pa3iNyHbIX B3au-
MOJICHCTBHI Mex Ty HOHaMu B pactBope. [lokasatens aktuBHOCTH pa = —lga. [ToHsTie ObLIO TpeNo- JKEHO B
1907 r. amepuxanckum yuéHbM I'. JIptoMcoM Kak HOBas NEepeMEHHas, NPUMEHEHHE KOTOpPOH BMe- CTO
KOHIEHTPALMK TI03BOJIAET MCIIOMB30BATh IS OMMCAHUS CBOWCTB PEAbHBIX PACTBOPOB OTHOCHTENB- HO NMPOCTHIE
YPaBHEHUS, IOJIYUYEHHBIE JJIS UIEATBbHBIX CHCTEM.



Hoe HaxoxaeHue CD B pacTBOpax KPEMKUX KUCIOT MM IIEI0YeH MPUBOIUT K PE3KOMY M HEOOpaTUMOMY
COKpAILIEHUIO CPOKA CITY>KObI AJIEKTPO/a.

damuux Humpam-uonoé TpeIHA3HAYEH  UIA
KOJIMYCCTBCHHOI'O OHpe)leHeHI/IH HI/ITpaTOB B pa3- JIMYHBIX
00beKTaX OKPYKAIOMIEH CpeIbl: BOIE, OBOMAX, (PyKTax,
KOJIOACHBIX U3IEIHAX K T. .

Mukpockon yugposoii nipeHa3HAuCH 171 U3-YUCHUST
(GopMBI KPUCTANIOB W HAONIONEHUS 32 POCTOM
KpHUCTAJIJIOB.

Annapam 0131 nposedeHus XUMU4eCKuUx pe- AKuuil
(AIIXP) npenHa3HaueH Ui MOJIYYEHHS U
JIEMOHCTpAIIMK CBOWCTB TOKCHYHBIX TAPOB M Ta30B. JTH
BEIL[ECTBA MOIYYalOTCsl B KoJ0e- peakrope, U IpH
HarpeBaHuu (win Oe3 HarpeBa- HUs) Ta3000pa3HbIC
BELIECTBA MPOXOAAT Yepe3 MOTNOTUTENbHbIE EMKOCTH
(Hacajiku) ¢ pacTBO- pPaMM PEAreHTOB, BCTYMAOT C HUMH
B peakuuio (puc. 3). VI30bITOK rasa Moriomaercs
KUIKUMH U TBEPABIMU pEAareHTaMH, a Takxke
AKTUBUPO-

BaHHBIM yIIEM. AMMapar yamie BCEro UCMONb3y- T s
i/ MOJy4YeHUs] W JEMOHCTpAIlMd CBOMCTB  XJIOpa,
CEepoBOIOPOAA.

1 Puc. 3. Anmapar ams mpoBeJIeHHs XUMUIECKUX pe-aKInii
(AIIXP): 1 — nByropmas konba-peakTop;
2 — NenuTeNbHAS BOPOHKA [T PAOOTHI ¢ TOKCHY- HBIMH
\ BEIIECTBAMH, MO3BOJISIET JOOABIATH HEOOXO0- TUMOE
KOJIMYECTBO JKUJIKOTO PEareHTa B PeakiuoH-HYI0 CMECh,
HE JIOITyCKast pa3repMeTH3aIiy mpruoo-pa; 3 — EMKOCTH

- (HacaJKu) 1S KUJKUX peareHToB(TIOrI0THTeNeH); 4 —
KOJIMAKK; 5 — EMKOCTb (HacajKa) sl ChITyqHX
peareHToB

[Ipu mpaBunIbHOM AKCIUTyaTaluu mpuOOpa JEMOHCTpAIMS CTaHOBHTCS YA0OHOWH u Oe3zomacHoil. Ha
TMPOBEJIEHHUE OIBITOB TPATUTCS OKOJMO 3—6 MuH. XOpomas BU3YaJbHOCTH SBISETCS MPEUMYIIECTBOM 3TOTO
npubopa. Tak kak TpH AEMOHCTpAlMH OJHOBPEMEHHO MPOXOAST HE- CKOMBKO PEaKiHi, BaKHO MPABHILHO
OpraHW30BaTh HAOMIOJICHHS YYaIMMHUCS 33 MPOTEKAMUMU mponeccamu. LlenecooOpasHo 3ammcath Ha J0CKe
Ha3BaHUs WK HOPMYIBI PEAreHTOB, HAXOAMINXCS B MOTTOTUTENBHBIX CKIISHKAX. [[0 OKOHYAHUH OMBITA HYKHO
CPaBHUTb MCXOJHBIE PACTBOPHI BEIIECTB U PE3YIBTATHI UX MPEBPAIIECHHIA.

AIIXP MOXHO TIpHUMEHSTH Ha Pa3HBIX dTamax 00y4eHus — MpH M3YYEHAN HOBOTO MaTepuala, TIOBTOPEHHH U
3aKpeTIeHNH, 0000MEHNN 1 CHCTEMATU3aIlNK 3HaHU ydamuxcs. B 3aBucumMocti o1 ipoduis 00ydaeMbix, enei
YpOKa, YpPOBHS 3HAHUSA YYANIMXCS BO3MOXHBI Pa3NNYHBIE BAPHAHTBHI TOCTAHOBKH JKCIEPUMEHTa M BHIOOpA
pearupyrommx BemecTB. OIHAKO MPU U3YYEHHUU CBOMCTB BEIECTB HE CIEIYET OIPAHMYMBATHCA TOJIBKO
JKCTIEpUMEHTOM ¢ ucmonb3oBanueM AIIXP. Muorue aumakTiueckue LEmu MOTYT OBITh JOCTHTHYTHI TOJBKO
JIEMOHCTpAIIMEH OTIBITOB B TPATUIIMOHHOU (hopMe.



[pumenenne AIIXP He orpaHuuMBaeTCS BBIIEOMMCAHHBIM SKCTIEpUMEHTOM. [IprOop ymnoOHO MpUMEHSATH
TIpU AEMOHCTpALMK CBOMCTB AuoKcua a3ota (IV), Metunamuna, Opoma, ipu (ppakiuoHHON neperonky Hedru. B
LENSX SKOHOMUM BPEMEHM €r0 MOXKHO MCIIONIb30BAaTh NP W3YYEHUM CBOWCTB yriekucioro rasa. AIIXP
TNOJXOIUT JUIs NOMy4eHus: 0€3BOHON a30THOM KUCIOTHI, OpoMOeH30/1a, HUTPOOEH301a U APYTHX COEIUHEHHUI.

[Tpubop cocTouT M3 MOACTaBKH, Ha KOTOPOH 3aKpeIUieHbl BE MaHOMETPHYECKHE TPYOKH, KOTOpbIE

lMpubop 015 deMoHCMpayuu 3a8UuCUMOCMU CKOpPO-
CMUuU XUMUYeCKux peakyul om pas/iu4HbIX pakmopos
UCIOJIB3YIOT IPU U3y4eHUHU TeMbI « CKOPOCTh XMMUUECKOH
peaKum» ¥ TEeIoBOro 3(QexrTa XUMUIECKHX PEaKLUil.

HpI/I60p ,Z[aéT BO3MOKHOCTb OKCHEPUMCHTAIIBHO HCCIEN0- BaTbhb
BJIMSHUE HA CKOPOCTh XMMHYECKHX PEAKIHH CIeqyr0-1HX (HaKTOPOB:
IPUPOIEl PEarupyoINMX BEIIECTB, KOH- LEHTPALMU PEarupyroIyX
BCIICCTB, INIOLIA/IW I'PAHUIIBI pa3aciia (1)33 B I'CTCPOTCHHBIX CUCTEMAX
(MOBEpXHOCTH CO- MPUKOCHOBEHHS MEXIYy peardpylonuMu
BEILECTBAMH ), TEMIIEPATYPHI, KATAIH3aTOPa, HHTHOUTOPA.

Puc. 4. TTpuGop /17151 IEMOHCTpALUK 3aBUCUMOCTH CKOPOCTH
XUMHYECKHX PeaKLHii OT pa3anuHbIX (GakTopoB: 1 — moacras-ka; 2
— cocynbl JIaHnombTa; 3 — MaHOMETpHYECKHe TPYOKH

COeIMHATCA ¢ cocynaMu JlaHmonbTa ¢ MOMOLIBIO IUIACTUKOBOM TpyOKHM c mpoOkamu (puc. 5). Mexny
MaHOMCTPUYCCKUMU pr6KaMI/I Ha TIaHCJIM HAaHECCHA IIKaJia JIA Ha6J]IOI[eHI/I$I YPOBHA KHUAKOCTH B pr61<ax.
OxpalueHHOH KUIKOCTBIO MOKET ObITh PAaCTBOP JIHO0Or0 KPacuTels B BOJE.

Ilunemxka-003amop — TpucTIOCOONEHNUE, HCIIONb- 3YEMOE B
nabopatopud s OTMEpHBAHHS ONpefe- JEHHOTO 00bEMa
KUAKOCTH. [IMMETKM BBIMYCKAIOTCS MEPEMEHHOTO0 U
MOCTOSIHHOTO 00bEMa. B kommniek- Tl 000pyaoBaHuS 1715
METMITMHCKUX KJTACCOB BXO- JAT YA0OHbBIE MHUTIETKH-03aTOPBI
OJTHOKAHANbHBIE, TIO3BOJAIONIME HACTPOUTH HEOOXOUMBIii
00BbEM 0T- OMpaeMoil KHAKOCTH B TPEX PasNMYHBIX JHanazo-
Hax (puc. 6). Vcmonp30BaHHE COBPEMEHHBIX TEXHO- JIOTHI U
[IBETOBOl KOJMPOBKM [JHAama3oHa JO3UPO- BaHHUSA [JAET
BO3MOXHOCTh Kay€CTBEHHO, TOYHO, 0O€30MacHO BBIMOMHATH
NUHETUPOBaHUE. [IMMETKM HMEIT CMEHHBIE TIACTHKOBBIE
HAKOHEUHUKH.

Puc. 5. ITunerku 103atopsl
OJTHOKAHANbHbIE IEPEMEHHOT0 00bEMa:
1—110 mi; 2 — 100—1000 mx1; 3 —
10—100 mxu.



CnpaBoYHMK

bana kombunuposannasa mnpeiHazHAuYCHA JUIA HAarpeBa CTEKIAHHBIX M (haphopoBBIX COCYIOB, KOT/Ia
TpebyeTcs co31aTh BOKPYT HArpeBaeMOro COCy/a PaBHOMEPHOE TeMIepa- TYpHOE MoJe, H30exarh
HCTIOJIB30BaHMUs OTKPBITOTO IUIAMEHU U PacKaJ€HHON dIeKTpuye- ckoil crupamu (puc. 7). Kopmyc
KOMOMHHPOBaHHOH OaHW crenad w3 amoMuHus. JKuA- KOCTHAsS 4acTh KOMOMHHMPOBAHHOH OaHH
3aKpBIBAETCS KOJIBIAMU PA3IUYHOIO AUAMETPA.

Puc. 6. bans komOuHUpOBaHHAsS TabopaTopHas. A — BojsHas OaHs. b — mecuanas 6ans

Jlns Harpesanus cocynos 10 100 °C B kauecTBe TEMIOHOCHUTENS MCTOB3YIOT BOAY, KOr/a TpeOyeTcs co3/iaTh
Oosee BBICOKYIO TEMIIEpaTypy NPUMEHSIOT colieBble pacTBOpbl. TemnoHocuTeneM MoxeT ObiTh riuuepuH. OH
obecreurBaet uHTepBal Temmepatyp ot 60 10 180 °C. Brime 3T0ii TemnepaTypbl IMULEPUH HAYMHACT pa3nararhCes
¥ IBIMUTb. JI11 HarpeBaHus 10 00Jee BHICOKUX TEMIEPATYp HCHOMb3YIOT LIJIMHIPOBOE MACIO WU CHIMKOHOBOE.
Bonee 6e30macHo MCTONB30-BaTh IS HANOMHEHHS 0aHb CyXOoi MeNKo3epHUCTBII necok. OfiHaKko necoyHble OaHu
TpOrpeBa-10TCs HepaBHOMEPHO. B cocTaB KOMIIEKTa BXOAUT CUTO 1Sl IPOCEMBAHUS PEYHOTO TIECKA.

UctounukoM Temna Juisi KOMOMHMPOBAHHOM OaHM SIBJIAIOTCSA 3MEKTPUYECKHE ITUIMTKH C 3a- KPBHITOH
CIIUPAJIBIO.

CnpaBo4YHMK

Ilpubop ona nonyyenus 2a306 WCTONBb3YETCS IS MONYy4YEHHS HEOOJNBIIMX KOJIMYECTBIa3oB: BOAOPOJA,
KUCIopo/a (13 mepoKcua BOJOPO/IA), YIIIEKHUCIOTO rasa.

Puc. 7. Tpubop 11 mOTyYeHHs ¥ COOMPAHHUS Ta30B



Ha 6aze nentpa «Touka pocta» obecreunBaercs peanusaius 00pa3oBaTENbHBIX MPOrpaMM €CTECTBEHHO-
HAYYHOH M TEXHOJOTMYECKOH HAMpaBIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHH C TPeOOBAHHAMH
3aKOHOJIATENbCTBA B cepe 00pazoBaHus U ¢ YuéToM pexomenpaiuii denepanpHoro oneparopa y4eOGHOro

Pabouas nporpamma no xumuu st 10—11 kmaccoB ¢ ucnosb3oBanueM
o0opynoBanus nenrpa «Touka pocra»

npeamera « XUMHUs».

OGpasoBatenbHas MPOrpamMMa MO3BOJIAET HHTETPUPOBATH PEATH3yEMbIE TIOAXO/IBI, CTPYKTYpY U COIEPKaHHe
npu opranu3anuu o0ydenus xumun B 10—11 kmaccax, BbICTpoeHHOM Ha 6a3e JF000r0 U3 JOCTYIHBIX y4eOHO-

Mmeroaudeckux komiiekcoB (YMK).

HcnonbzoBanue obopynoBanust «Touka pocta» npu peanuzauuu aaHHoi OIl mo3BosseT co3gath

YCIIOBUSL:

I paclIpEeHUA COACPKAHKUSA MKOJIBHOI'0 XUMHUYCCKOTO 06pa3013aHH51;

JJIS1 TIOBBIIICHUA TI03HABATENILHON AKTHBHOCTH O6y‘{aIOH_II/IXC}I B CCTeCTBeHHOHaY'IHOﬁ O6J'IaCTI/I;

JUIS pa3BUTHSA JTMYHOCTH peOEHKa B Hpoliecce 00y4eHus XMMUH, €ro CocoOHOCTeH,
(OopMHPOBAHUSN YIOBIETBOPEHHS COLUAIBHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTEH;

JUTS PabOTHI ¢ OIAPEHHBIMHU IIKOJIHHAKAMH, OPTaHU3ALMHI MX PA3BUTHS B PA3INYHBIX 00IACTIX
00pa30BaTeNbHOM, TBOPYECKOH IEATEIHHOCTH.

Ilnanupyemble pe3yJbTaThl 0CBOEHHS] Y4eOHOT0 mpeaMeTa « XHMHUS» ¢ OMHCAHHEM
YHHBEPCAJIbHBIX Y4eOHBIX efcTBUIA,
JI0CTHTaeMbIX 00y4a0IUMHCS

Juunocmuwle pe3yibmantbl

Obyuarowuticsi noyyum 803MONCHOCMb Ols popmuposanus credyowux ausHocmuulx VI

OTIpeieTieHe MOTUBAIIMN U3yUeHHUS y4eOHOTO MaTepHaa;

OLICHMBAHHE YCBAMBAEMOTO Y4eOHOro MaTepHana, UCXOAS U3 COUMATBHBIX M JIMYHOCTHBIX
LIEHHOCTEH;

TMOBBIICHUE CBOCTO 06p330BaTCJ'IBHOFO YPOBHA ¥ YpPOBHA I'OTOBHOCTHU K HM3YYCHHUIO OCHOBHBIX
UCTOPUICCKUX CO6LITPII>1, CBA3aHHBIX C Pa3BUTHUEM XUMUHU U 06HI€CTBa;

3HAHUC TIPpaBUJI MIOBCIACHUS B qpesBLIqaﬁme CUTYyalluAX;
OIICHUBAHUC COHH&HBHOﬁ 3HAYMMOCTH HpO(i)CCCI/II}'I, CBA3aHHBIX C XHMHCﬁ;

BJIAICHUC TIpaBUIAMA 0e3omacHoro 06pameHH;1 C XUMHYCCKMMHU BCIICCTBAMH U 06Op}IIlOBaHI/IeM,
MMpOABJICHUC 3KOJIOTMYECKOMN KYJIbTYPBI.

Memanpeomemnvie pesyromamet

Pecynamusnvie

Obyuarowuticsi nOJIyYUm 603MONCHOCHb 0Ji QOPMUPOBAHUSL CedVIOUuUX pecynsimusHuix YV/I:

Oeacnoiaranue, BKIIIOYass MOCTAHOBKY HOBBIX ueneﬁ, HpCO6p330BaHI/IC HpaKTI/ILICCKOﬁ 3aa4u B
MO3HABATCIIBHYIO, CaMOCTOSTEIBHBIA aHAIN3 yCJ'IOBI/Iﬁ JOCTHXKCHHUA LEIW Ha OCHOBE yqéTa BBIZICJICHHBIX

YUHTENIEM OPUEHTUPOB AEHCTBHSA B HOBOM Y4eOHOM MaTepuare;
IUIAHUPOBAHYE TIYTH JOCTHKEHUSA LIETIEH;



*  YCTaHOBIICHHE IIEJICBBIX TIPHOPUTETOB, BHIICICHHIE ANTbTCPHATHBHBIX CIOCOOOB JTOCTHKEHHS IEITH 1
BbIOOp Hanboee 3 HeKTUBHOTO CII0c00a;

* YMEHHE CAMOCTOATENILHO KOHTPOJIMPOBATH CBOE BPEMS U yIPABIATh UM,

* YMEHHE NIPUHAMATH PENICHHS B POOIEMHON CHTYAIUH;

* TI0CTAHOBKA Y4eOHBIX 3a]1a4, COCTABIECHUE IIAHA U MOCIEI0BATEbHOCTH JICHCTBHIA;
+ OpraHu3anus paboyero MecTa IpU BHITOTHEHUH XMMUYECKOTO SKCIIEPUMEHTA,;

*  TIPOTHO3MPOBAHHE PE3YNbTATOB 00YUEHHUS, OLCHUBAHNE YCBOGHHOTO MaTepHala, OLEHKa KauecTBa 1
YPOBHS MOJTy4YEHHbIX 3HAHUI, KOPPEKIUS [IaHa U crioco0a AeUCTBUS PH HEOOXOIUMOCTH.
lloznasamenvhule

Obyuaiowuticss NOAyuUm 803MOACHOCMY 0151 hOPMUPOBAHUS CedYIouux no3nasamenvivlx YVJI:

* IIOMCK U BBIJCIICHHUC I/IH(I)OpMaHI/II/I;

* aHaliu3 YC.HOBI/Iﬁ )44 Tpe60BaHI/II71 3ajJa4u, BLI60p, COIIOCTaBJIEHHE U 000CHOBaHKE CrIocoba peLICHUA
3aJlauu,

+ BbIOOp Hambomnee YPPEeKTHBHBIX CMOCOOOB PEIICHNS 3a1aUl B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

*  BBIIBIDKEHHE M 000CHOBaHHE THIIOTE3BI, BHIOOp crocoba e€ mpoBEpKH,;

* CaMOCTOSITENIbHOE CO3JJaHHE AITOPHTMA AEATENBHOCTH NPH PELICHHH HpOONEeM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

* YMEHHs XapaKTepU30BaTh BEMIECTBA M0 COCTABY, CTPOCHHUIO M CBOKCTBAM;

* ONHMCHIBAHHE CBOWCTB: TBEPIBIX, KUIKUX, Ta3000pa3HBIX BENIECTB, BBIICICHAE MX CYLIECTBEHHBIX
IPU3HAKOB;

+ 1300paXkeHNe COCTaBa MPOCTEHIINX BELIECTB C OMOIIBIO XUMHYECKUX (POPMYJI U CYIIHOCTH XMMUYECKUX
peaKuii ¢ IOMOLBIO XMMUYECKUX YPaBHEHU;

* TpoBeJIeHUE HAO/I0ACHNUH, ONMCAHNE TIPU3HAKOB M YCIOBUI TEUECHUS XMMUYECKUX PEAKLMH, BBITIOIHEHUE
XUMIYECKOr0 3KCIEPUMEHTA, BBIBOJBI HA OCHOBE aHAIM3a HAOMIOJIEHUH 32 3KCIEPHUMEHTOM, pelIeHHe
3a/1a4, NIOJTyYeHNe XUMUIECKON MHPOPMALIMY U3 Pa3- JMYHBIX HCTOYHUKOB;

*  YMCHHC OpPraHM30BBIBATbH UCCIICIOBAHUE C LCIIBIO IIPOBEPKHU TUIIOTES;
' YMCHHC JCJIaThb YMO3AKIIFOUCHUA (HHHYKTI/IBHOC H 110 aHaHOFI/IH) 1 BbIBOJBI,

* yMeHHe 00BEKTHBHO OLIEHHBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOLECCaX, KPUTHYECKH
OTHOCHUTbCS K IICEBAOHAYYHON HH(POpMaIHH.
Kommynuxamusnule
Ob6yyatowuticsi nOIYUUM 803MONUCHOCb 08 (OPMUPOSANUA CIeOVIOWUX KOMMyHukamueuvix YV/I:

* MOJHOE M TOYHOC BBIPAKCHUEC CBOUX MBICIEH B COOTBETCTBHH C 3ala4yaMi U YCJIIOBUAMHU
KOMMYHHUKAIIUN;

* AJICKBATHOC HUCIIOJIb30BAHUE PCUCBBIX CPCACTB JIA Y4aCTUA B AUCKYCCUM W apryMCHTAllMN CBOCH

TIO3ULMK, YMEHHE TPEJICTABNIATh KOHKPETHOE COJIEpXKaHNEe ¢ COOOIIEHUEM €ro B MUCbMEHHON M YCTHOH
(opme, onpezenenue cnocoboB B3aUMOIEHCTBYS, COTPYAHHYECTBO B MOUCKE U cOOpe HHDOpMALMK;
+ ONpeJieNieHHe Coco00B B3aMMOJEHCTBHUSA, COTPYIHAYECTBO B MOMCKEe U cOope MH(pOpMaluy, ydacTie B
Jmanore, TIIAHUPOBAHKE OOMMX CIOcO00B PabOThI, MPOSBIEHHE YBAKUTEIHHOTO OTHOIICHUSA K JPYTUM
yyalnmMmcs;
* ONKCAHUE COJEPKAaHHS BHINIONHAEMBIX JACHCTBUH C IEbI0 OPHEHTHUPOBKM B MPEAMETHO- MPAKTHYECKOH
JeATeNbHOCTH;

* YMEHHS YYUTHIBaTh pa3Hble MHEHMS M CTPEMHUTBCS K KOOPJMHALMH PA3IMYHBIX MO3UIHI B
COTPYJHUYECTBE;



(GopMynupoBaTh COOCTBEHHOE MHEHHE M TO3HIMIO, apryMEHTHPOBATh M KOOPAMHHPOBATH €€ C
MO3UIMAMU TAapTHEPOB B COTPYIHHYECTBE IMPH BBIPAOOTKE OOIIEr0 pEelIeHHS B COBMECTHOMN
IEATEIIbHOCTH;

OCYIIECTBIIATH B3AMMHBII KOHTPOIIb H OKA3bIBATh B COTPYAHAYECTBE HEOOXOAMMYIO B3aMMOIIOMOLIIb;
IUIAHUPOBATh OOIIME CTOCOOB! PabOTHI; OCYIIECTBIATH KOHTPOINb, KOPPEKIHIO, OLEHKY JeHCTBHIA
napTHEPA, yMeTh yOeKIaTh;

HCTIONB30BaTh AICKBATHBIEC S3BIKOBBIE CPEACTBA S OTOOPAXEHHS CBOMX UYBCTB, MBICICH, MOTHBOB 1
notpeOHOCTEH; 0TOOpakaTh B peun (omucanue, o0bICHEHNE) COIePKAHNE COBEPIIAEMBIX ICHCTBHH, KaK B
(hopme TpOMKOI COIMANTH3NPOBAHHON PeyH, TaK U B opMe BHYTPEHHEH peuH;

pa3BHUBaTh KOMMYHHMKATHBHYIO KOMIICTCHIMIO, HCIOJNB3YS CPEACTBA YCTHOM M HNHCHMEHHON

KOMMYHHKAIlMM Npd paboTe ¢ TeKcTaMd yuyeOHMKA M JIOTOJHUTENbHON JIUTEPATypoil, CIpaBOYHBIMH
Ta0JMMIAMK, TPOSBIATH TOTOBHOCTh K YBAOXKECHHMIO MHOW TOYKM 3PCHHUS MPH OOCYXICHHH DE3yIbTATOB

BBITIOJHEHHOI padoThI.

Ilpeomemnsvie pesynrvmamol

Obyyarowutica Hayyumcsi:

MPUMCHATL OCHOBHBIC METOBI ITIO3HAHHUA: Ha6JIIO)ICHI/Ie, U3MEPCHUC, SOKCIICPUMCHT,

OTMCHIBATh CBOMCTBA TBép,I[HX, AKUIKHUX, l"8.3006p33HI>IX BCILICCTB, BbIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKHU;

PacKpbIBaTb CMBICI 3dKOHA COXPAHCHHA MACChl BCHICCTB, aTOMHO'MOHeKYHﬂpHOﬁ TCOPHUH,

pa3nuyaTh XUMUYECKUe U (hU3UUECKHE SBICHUS, HA3BIBATH TPHU3HAKU M YCIOBUSA MPOTEKAHHS
XUMHUYECKUX PEAKIINA;

coOmroIaTh MpaBuiia 0€30MacHON PadoThI MPH POBEICHUH OTIBITOB;
T0JIb30BaThCA J1aO0PaTOPHBIM 000PYLOBAHUEM U MOCYIOH;
TNoJMy4yaTh, COOMPATh ra3000pa3HbIe BEMIECTBA U PACTIO3HABATH UX;

XapaKTCPrU30BaATh (1)I/I3I/I‘I€CKH€ U XHMHYECKWE CBOMCTBA OCHOBHEIX KJIAacCOB HCOPraHN4YCCKUuX Hn
OpPraHru4YCCKuX COCI[I/IHGHI/Iﬁ, MPOBOAUTEL OIBITHI, MOATBEPKAAOIMNEC XUMUICCKUE CBOMCTBA U3Y4YCHHBIX
KJIaCCOB HCOPraHNMYCCKUX U OPraHNYCCKUX BCIICCTB;

Ha3bIBaThb (I)aKTopr, BJIMAIOMIME HA CKOPOCTH XHMHUYECKOH peaxkmuu;
MMPOBOAUTD OMBITHI MO MOJYUYCHUIO U U3YYCHUIO XUMHUYCCKUX CBOMCTB PAa3MYHBIX BCIUICCTB,
I'paMOTHO 06p8.IJ_IaTLC}I C BEIECTBAMHU B MOBCEAHEBHOM JKH3HH.



O6yuatowuticsi NOIYYUM 803MONCHOCHb HAYUUMBCA

BBIJIBUTAaTh W MPOBEPATH SKCICPUMCHTAIIBHO THIIOTE3bl O XUMUYICCKUX CBOMCTBAX BCIICCTB HA OCHOBC UX
CoCTaBa U CTpPOCHHUA, UX CIIOCOOHOCTH BCTyIIaTb B XUMHYCCKHUE PCAKIMM, O XapaKTEPE U IPOAYKTaX
Pa3IMYHbIX XUMHUYCCKHUX peaKHHfI;

XapaKTEpu30BaTh BEIIECTBA MO COCTaBy, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIUBATh IIPUYHUHHO-
CJICACTBCHHBIC CBA3U MEKIY TaHHBIMU XapaKTCPUCTUKAMHU BEIIECTBA,

BbIIBUTaTh ¥ HPOBEPATh HKCIEPHMMEHTAIBHO THIIOTE3bl O Pe3ysbTaTaX BO3AEHCTBUS Pa3iM4HbIX
(hakTOpoB Ha M3MEHEHHE CKOPOCTH XUMIUECKOH PEaKIHH;

HCII0JIB30BaTh HpI/IO6peTéHHBI€ SHaHUA U1 S3KOJOTUYCCKUA T'PaMOTHOT'O OBCACHUS B Oprmammeﬁ
cpene;

HUCII0JIb30BATH HpI/IO6peTéHHBIe KITFOYCBLIC KOMIICTCHIUM IIPU BBIIIOJIHCHHUU IIPOCKTOB U PCIICHUU y‘IC6HO-
HUCCIICIOBATCIILCKUX 3a4aq 110 U3YUCHUIO CBOﬁCTB, croco0oB MOJY4YCHHUA U paCliO3HABAHUA BCIICCTB,

00BEKTUBHO OILICHMBATH I/IH(I)OpMaHI/IIO 0 BCIICCTBAX U XUMHUYCCKUX IIPOMECCAX;

0CO3HABATb 3HAYCHUC TCOPCTUUCCKUX 3HAHHH 110 XUMUH JJIA HpaKTquCKOﬁ JACATCIBHOCTH Y€IOBCKA,

CO3/1aBaTh MOJIENH U CXEMBI IS pelleHus YYeOHbIX 1 TI03HABATENbHBIX 33/1a4; IOHUMATh HE0OX0MMOCTh
COOMIOICHNs TIPEANUCAHNH, TIPEeANaraéMblX B WHCTPYKIHMAX IO HCTIONb30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOYM XUMHH H JIP.



0€

TemaTuyeckoe IIAHUPOBAHHE

TemaTu4eckoe IJIAHUPOBAHUE MaTepuajia B 10 kanacce

Ne Koa-o Hcnoan3oBanue
Tema Conep:xkanue LleneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yJbTaTbl
n/n 4acoB 00opya0BaHus
Hpenmer . JlaboparopHsiit ormerr Ne 1 3HAKOMCTBO C OCHOBHBIMU 1 Omnpenensats BO3MOKHOCTb Jlatunk  Temmepa-
OpraHn4eCKoun «Onpenenenue METOJIaAMHU HayKH TIPOBEICHUS PEAKIUH U TIPO- Typsl  (TepMorap-
XAMUN SJICMCHTHOI'0 COCTaBa 11€CCOB, TPEOYIOIIUX Harpe- HBIi ), CIUPTOBKA
OpraHUYeCcKHX BAaHMS
COCJMHEHUID
[Ipupoansiii ra3 JleMOHCTPALMOHHBIH OIBIT Jlatb mpeicTaBIeHHE O 1 Ymenue BoIOUpaTh mpuOopsl At | Jarduk Temmepa-
«I'opeHmue nmponax- TOYHOCTH M3MEPEHUH (- HPOBEICHUS U3MEPEHUI, TYPBI [UIaTHHO- BbIH,
OyTaHOBOIf CMecH K3 POBBIX IATYMKOB U AHAJIO- TpeOyomKX TOYHOCTH [OKa- TEPMOMETP,
3AKUTAIKH. TOBBIX TPHOOPOB 3aHUU. JJIEKTPUYECKAS
W3mepenue  temmeparypbl TUJTUTKA
C TIOMOIIBIOIATYHKA
TEMIIEPATYPbl U TEPMOMETPAY
AJIKVIHEL JlaboparopHsiii orbir Ne 4 CopMHEpoBaTh TpeICTaB- 1 3HaTh MPOIIECCI, POTEKAIO- JlaTauk  Temmepa-
Anernien «lTonydenne u CBOVCTBA JIEHUE O TeMIIEpaType II1i€ MIPY IIJIaBJICHUH BEILECTBH Typsl  (Tepmomap-
ALCTHIICHA) IJIaBJICHUS, 06paTI/IMOCTI/I HX KPUCTAJIU3aLUHU HBIH)
TUIABIEHUS U KPUCTAILIH3A-
U
CrmpTsI JlaboparopHsiit ombir Ne 6,7 | Sxcrepumentanbioe 1 VYMeTh OTIHYATh CTIHPT OT JlaTank ymexTpo-
«CBOiiCTBa ITHIIOBOTO OIpe/IENEHHE CTHPTOB TJIMIEpHHa TIPOBOIHOCTH,
criupTay, «CBOMCTBA MU ma(poBoit Mu-
nepuna» KpPOCKOI
AMUHBL, AaHUIMH | J[eMOHCTPAIMOHHBII 9KC- M3yuenue cBOHCTB aMHHa 1 VMeTh OTIMYaTh aMUHBI OT Jlaruuk Temmepa-
nepumeHT Ne 1 «CBoiictBa ¥l aHWJIMHA aHWIMHA TYypbI ITATUHOBBIH

dMHMHOB U aHUJIMHAY




T€

Ne Kou-Bo Hcnoas3oBanue
Tema Conep:xanue IeneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yabTaTbl
n/n 4acoB o0opynoBaHus
Kucnopoin- u [Ipaktnueckas pabora Ne 1. | M3yuenue sBnenuit mpu 1 3HaTh, YTO MPH NPOTEKAHUN [Tpubop mns
a30TcoAcpIKalll «MnenTnduxarys Pa3IoKEHNN CIOXKHBIX BE- PEAKLUI MOJIEKYIIBI BELIECTB OTIBITOB C JJICK-
ue OpPraHUYECKUX COCAMHEHUI» | ILECTB pa3pyLIaKTCs, a aTOMBI CO- TPUYECKUM TOKOM
OpraHu4eCcKue XpaHAIOTCS (17151 BEIIECTB C
COCIMHEHUS U MOJEKYIISAPHBIM CTPOCHHEM)
WX TIPUPOIHBIC
HMCTOYHUKHU
TemaTuyeckoe miaHupoBanue yueOHoro marepuania B 11 kiacce
Ne Tema Conep:xanue IleneBas ycranoBka ypoka | Koa-Bo | Ilnanupyemsie pesyabtatel | Hcenounzobanue
n/n 4acoB 000py10BaHHS
1 Teopus anexrpo- JIeMOHCTPALMOHHBIi OIBIT [Toxa3ats, uTo pacTBope- 1 3nars, 4o pacTBOpe- Jlaruuk Temnepa-
JUTHYECKON THCCO- Ne 1 «Tennosoit sddext HHE BEIECTB MMEET PAJl HHE — (U3UKO-XMMHYECKUH TYpBI [LIATHHOBBIH
Uanuu PacTBOPCHUA BCIICCTB B [PU3HAKOB XUMHUUYECKOU mnmponecc
BOIAC» peaknuu
2 Teopus snexrpo- IIpakrideckas pabora Ne 1 BBenenune noHsaTHit «3mek- 1 VMeTh 3KCIIEpPUMEHTATBHO Jlarduk snextpo-
JUTHYECKOH JHUCCO- «INEKTPOITHUTHI M HEIIIEK- TPOJIIUT) U «HEIIEKTPO- JIUT) OIIPEAEIIATH JIICKTPOIUTEI U MIPOBOJHOCTH
LUaL1H TPOJIUTED? HEDJIEKTPOJINTBI
3 Teopus snexrpo- Jlaboparoprsiit orerr Ne 1 CdopmupoBath mpezcTas- 1 3HaTh, KaKO€ BIMSHUE OKa- Jlatduk snextpo-
JIUTHYECKOH JUCCO- «Bmstaue pacTBopuTeNIHa JIEHWE O BIUSHUAM PACTBO- 3pIBa€T BOJAa Ha JUCCOIHA- MPOBOJTHOCTH
Uanuu AACCOLHAIAIO» pUTENS Ha TUCCOLMALIUIO LIMIO BEILIECTBA
AIIEKTPOJIUTA
4 Teopust anexrpo- JlaboparopHsiit orerr No 2 DKCIepUMEHTAILHO BBECTH 1 VMeTb onpeenaTh CUIbHbIE U JlaTunk snextpo-
JHUTHYECKOH AUCCO- «CunbHbIE ¥ ClTa0BIE JIIeK- HOHATHE «CJIA0BII HIIEK- cnalble AMEKTPOIUTHI C TI0- MPOBOJHOCTH
mmanyd. CwibHble B | TPOJTUTBD TPOITUT MOIIBKO JATYHKA NEKTPOIIPO-
cnadble AMEKTPo- BOJIHOCTHU
JIUTBI




[MpodoskeHue

IIpooonoicenue
Ne Tema Conep:kanue IleaeBasi ycranoBka ypoka | Kon-so | Ilnanupyembie pe3yabtathl | Hcnoab3oBanune
n/n 4acoB o0opya0BaHMs
5 | Teopus anektpo- JlaboparopHsiit ormerr Ne 3 CdopmupoBath npescTas- 1 3HaTh 3aBUCUMOCTb JNIEKTPO- JlaTunk snexrpo-
JUTHYECKOH JHCCO- «3aBHCHMOCTb BIIEKTPO- JIEHHE O 3aBUCUMOCTH [POBOAHOCTH PacTBOPOB OT [IPOBOJTHOCTH
UAluU IIPOBOAHOCTH PacTBOPOB 3NEKTPOMPOBOTHOCTH Pac- KOHILIEHTPAIUH OHOB
CUJIBHBIX 3JICKTPOJIMATOB OT TBOPOB OT KOHIEHTPALK
KOHIIEHTPALIUU HOHOBY NOHOB
6 Teopus snexrpo- IIpakrideckas pabora Ne 2 3aKkpenuTh MPeCTaBICHUEO 1 VMeTh 3KCIIEPUMEHTAIBHO Jlarduk snektpo-
JIUTHYECKOH JHCCO- «OnpejienieHue KOHIEH- 3aBHCUMOCTH 3JIEKTPO- ONPEIENATh KOHIEHTPALIUIO POBOAHOCTH
LHAALUU Tpaluu COJIH 10 3JICKTPO- [POBOJHOCTH PAaCTBOPOB OT COJIY B pacTBOPE € IIOMOILBIO
[IPOBOAHOCTH PACTBOPA» KOHIIEHTPALMU HOHOB JIaT4rKa SIEKTPOIPOBOIHO- CTH
7| Teopus snextpo- Jlabopatopblit ombit Ne 4 HccnenoBath  0cOOEHHOCTH 1 IIpumensaTs 3HaHuA o peak- | Jlarduk amekTpo-
JIUTHYECKOH JHCCO- «B3auMoICHCTBHE  THAPOK- | mpoTeKaHWs pEAKLMM  Heii- MY HEUTPATN3aLUU B UHBIX MIPOBOJIHOCTH,
UAIHUH. cuna Oapus ¢ CepHOH Kuc- Tpalu3annu YCIIOBHSIX n03atop 00bEMa
Peaxuuy noHHoro JIOTOM) ’KUJIKOCTH, O10-
oOMeHa peTka
8 Teopus snexrpo- JlaboparopHsiit orerr Ne 5 OKCTIEPHMMEHTAIBHO MOKa- 1 3Hath, YTO BCE pacTBOpUMBIE B | JlaTumk smekTpo-
JIUTHYECKOH JAUCCO- «O0pasosanue conei am- 3aTh 00pa30BaHNE HOHOB BOJIE COJIM SBJIAIOTCS CHJIb- | IIPOBOJHOCTH
[HaIH MOHUA» TIpH peaKkIny aMMHaKa ¢ HBIMH JJIEKTPOTIHTAMH
KHUCJIOTaMH
9 | Xummueckue peax- | Jlabopatoprbiit ombiT No 6 W3yuenne oKUCIUTENBHO- 1 Mmets nipesicTaBnenue o Te- JlaTunk Temnepa-

[UH.
OkucnuTenspHo-
BOCTAHOBHTEIb-
HbIC PEAKIUH
(OBP)

«M3yuyenue peakuuu B3au-
MojiecTBUS  cyibuTa Ha-
TpUSL C HEPOKCUIOM BOJO-
pona»

BOCCTAHOBUTCJIBHBIX IIPO-
LHECCOB, ITPOTCKAIOILINX C
BBIJICJICHUCM SHCPIUUn

TIOBOM 3((eKTe OKUCIH-
TEeNbHO-BOCCTAHOBHTEIBHBIX
peaKiuii

TYpBI IIATHHOBBIN




S€

Ne Tema Copnepxanue LleneBasi ycranoBka ypoka | Koa-so | Ilnanupyemsie pesyabratsl | HcenmoanzoBanue
n/n 4acoB o0opynoBaHus

10 | Xummuaeckne peax- | Jlaboparoprerii o Ne 7 Jlokaszarb, 4TO B IpoLEcce 1 Nmerts npeacrasieHus o pas- Harunk pH

. OBP «M3menenne pH B xoze nporekanuss OBP Bo3mox- JIMYHBIX TIPOJYKTaX OKHCIIHA-
OKHCIIUTENbHO-BOCCTAHO- HO 00pa3oBaHHE KHCIIOTHI TEIBHO-BOCCTAHOBUTEIBHBIX
BUTEJIbHBIX PEAKIIUID YUTH TETIOYH peaxuuit

11 | Xummueckue peax- | JIaboparopbit omerr No 8 KomuecTBeHHO 0xapakTe- 1 3HaTh, 4TO METAIUIBI ABIAIOT- s | J{aTumk Hampsbke-

uu. OBP «CpaBHHUTEIIbHAS XapaKTe- PU30BaTh BOCCTAHOBUTEIb-HYIO BOCCTAHOBHTEIAMU C pPa3- HOM | HUA
PHUCTHKA BOCCTAHOBUTCIb- CIOCOOHOCTb METal- JI0B BOCCTaHOBUTEILHOM cro-
HOH CIIOCOOHOCTH METall- COBHOCTBIO
JIOB»

12 | Xummeckne peak- | JleMOHCTpalyOHHbIE ONBI- Tl | MI3y4uTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCUMOCTb CKOPOCTH [pubop mns un-
. Ckopocts xu- | Ne 2 «/3yueHue BiusA- HUS | POCTH pEaKLUUU OT pa3Idy- PEaKIMK OT PA3NUYHBIX (ak- JOCTPALIUH 3aBU-
MHYECKO! peaklui | pasiuyHbIX (DaKTOpoB Ha | HbIX (aKTOpOB TOPOB — TEMIIEPATYPbI, KOH- CHUMOCTH CKOPO- CTH

CKOPOCTb pEAKLIUM» LEHTPALMH PEArNPYyIOLIKX Be- XUMHUYECKON
LIECTB, KATAIM3aTOPa, IPUPO-Jbl | PEAKIUH OT yCIIo-
BEILECTB, MIOLIAIH BUU
COIPHKOCHOBEHHUS BEILIECTB

13 | Hemerammst. Tano- JleMOHCTDAIIHOHHBIi OTIBIT DKCTIepUMEHTANBHOE U3Y- 1 3Hath (u3MUECKHe U XUMUYe- Anmnapar g

T'CHBI Ne 3 «M3yyenue usmde- yeHne (U3NYECKux U Xu- CKHE CBOJICTBA TaJIOTECHOB. IPOBEEHHS XU-
CKHX 1 XUMUHYCCKUX MHYECKUX CBOWCTB XJIOpa VMeTh 3aIuchIBaTh YpaBHEe- HAS | MHYECKHX MpO-
CBOHCTB XJIOPa» PEaKIyii TaloreHoB C Me- neccos (AIIXP)
TaUIaMH, HEMETAUIAMH, MX
Pa3IMYHYI0 OKHCIUTEIbHYIO
CIIOCOOHOCTh
14 | I'anorensl Ipaxrraeckas padora Ne 3 Onpenenuts  cozepxkanue 2 YMeTh NpUMEHATh HOHOCE- JlaTunk xnopun-
«Onpezienenne coaepKa-Hus XJIOpUI-HOHOB B HCCIENY- JICKTUBHBIC JJATYMKU HOHOB
XJIOPUJ-HOHOB B ITHTHEBOM €MBIX PACTBOPaX

BOJEY




9€

lMpodoskeHue

Ne Tema Coaepixanue LleneBasi ycranoBka ypoka | Koa-so | Ilnanupyemsie pesyabtatsl | HMcnoanzoBanne
n/n 4acoB o0opynoBaHus
15 CepoBomopof, JleMOHCTPAIMOHHBII OTIBIT: U3yuuts mabopatopHble 1 3HaTb 1a00paTOpHBIE CIIOCO- OBl | Ammapar s
Cynb(uapI «llonydenne cepoBOIOPO-1a 1 | ¢riocoObl OTYUEHUS CEPO- TIOJYYEHHS CEPOBOZOPO- Aa, ETO NPOBEJICHUS XU~
Y3y4EHHE €TI0 CBOKCTBY. BOJIOPOJIA, €T0 CBOICTBA 1 (uzmyecKue 1 XUMH- YeCKUe MHYECKUX peak- Liui
JlabopatopHblii onbiT: CBOIICTBA CY/IbHUIOB CBOWCTBA. YMETb TIPO-BOAUTH (AITXP), mpu-60p
«CuHre3 cepoBoopoa. KAQUECTBEHHbIC PEAKLUU HA JUIS TIOMTy4e- HUst
KauectBennble peakiuu Ha CEpOBOIOPO]] M CONIH Ta3oB W armapar
CEpOBOIOPOJT U CYNb(U- AbD» CEPOBOZOPO/IHOM KHC- JIOTHI, Kumnma
COCTaBIIATb COOTBET- CTBYIOLIHE
YPaBHEHHUS XUMHU- YECKUX
peaxiuii
16 | Hemeramnsr. Oxcn- | JA€MOHCTDALOHHBIN OIBIT U3yuuTh cBOiicTBA CepHU- 1 3HaTh huU3NUECKHE U XUMUYE- Anmnapar s
1b1 cepbl. CepHu- Ne 4«M3y4enne cBOHCTB CTOrO rasa CKHE CBOJCTBA CEPHUCTOTO Ta3a. | MPOBENECHUS XHU-
cras KUCI0Ta CCPHHMCTOrO rasa u CCpHH- YMeTh 3aIUChIBATL YPABHEHUA | MUYECKUX PeaK-Lui
CTO¥ KHCIOTBD peaxuii rasa ¢ BOJ0H, co (ATIXP)
1IenI04aMu
17 | Hemeramsr. Au- Jlabopatopbiit orbir Ne 9 DKCTIepPUMEHTANBHO JI0Ka- 1 3HaTh, YTO PacTBOP AMMHAKAB Jlatuuk 3nexrpo-
MHAK «OCHOBHBIC CBOVICTBA aM- 3aTh PMHAICKHOCTD pac- BOJIE — C11A0BIi ANEKTPO-IIHT. MIPOBOJTHOCTH
MHaKa» TBOpa aMMHAaKa K Cla0bIM YMeTh OnpeneniarTh 970
AIIEKTPOJIUTAM CBOJICTBO € IIOMOII[BIO AaT4H-Ka
ANIEKTPONPOBOAHOCTH
18 | Oxcnn asora (IV) JleMOHCTpalMoHHbIE ONbI- THI: | M3y4uTh IPOMBILUIEHHBIE U 1 3HaTh IPOMBILLICHHBIE U J1a- Tepmopesucrop-

«[Tomyuenne oxcupa azora
(IV) 1 u3yueHue ero CBOKCTBY;
«Oxucnenne ox-cuja a3ora
(IT) mo oxcuma azora (IV)»;
«B3aumopeii- cTBHe oKcUIa
azota (IV) ¢ Bomoit u
KUCTIOPOJIOM, MO-TTyYeHHe
A30THOM KHCJIO- ThD)

nabopaTopHbIe CIOCOObI
TIOTyYeHUs OKCHA a30-

Ta (IV), ero cBoiictsa, npu-
MEHEHHE B TPOM3BOJICTBE
a30THOM KUCTIOTBI

00opaTopHBIE CTIOCOOBI Oy~
uenns okcupa asota (IV), ero
(hu3nUeCcKre U XUMHYECKHE
CBOICTBA. YMETh COCTaBIIATh
COOTBETCTBYOIIME YPABHEHHUS
XUMHYECKHX PEAKIH.

YMeTh 00BSCHATh IPUMEHE-
Hue okcuna asota (1V) B mpo-
M3BOJICTBE A30THOI KHUCIIOTHI

HEIH JaTYHK TEM-
TepaTypbl, JaTUUK
pH, nar4ux smex-
TPOIPOBOJHOCTH,
anmapar Jyis mpo-
BEJICHMS XUMHYE-
CKHX pPEaKIuit
(AITXP), maruur-
Has MeLIanka




IIpooonsicenue

Ne Tema Conep:xanue [leaeBast ycranoBka ypoka | Koi-so | Ilnanupyemsie pe3yastatsl | Hcnoab3oBanue
n/n 4acoB o0opynoBaHus

19 | Asornas kucnoran | IIpakirdeckas pabora Ne 4 DKCTEPUMEHTANIBHO OIpe- 2 VMeTb UCII0IIb30BaTh HOHOCE- JlaTunk HUTpat-

e€ com «Onpezienenye HUTPAT-HOHOB B | jiermuTh COZIEpXKaHKE HU- TPAT- JICKTUBHBIC JATYMKH IS HOHOB
IIUTATEJILHOM PacTBOPE» VIOHOB B PacTBOpax OTpe/IeJIeHUs HOHOB

20 MunepanbHbie JlaboparopHsiii orerr Ne 10 DKCTEpPUMEHTANBHO pa3iiy- 1 VYMeTh 3KCIIEpUMEHTAIIBHO JlaTunk snexrpo-

y,[[06peHI/I$I «Omnpezenenye aMMuad- HOM YaTh MOYEBHUHY U MHUHE- OIpeNeNaTh MOUEBHHY IIPOBOJHOCTH
CCJIMTPBI U MOYCBUHBI» paJibHBIC yn06peHH;[

21 | Meramst. Kam- JlaboparopHsiit ombir Ne 11 DKCTepUMEHTANbHO yCTa- 1 3HaTh CBOICTBA COEIUHEHUH JlaTauk smexTpo-
. CoenuHeHNS «BsaumonencTeue  M3BECT- | HOBHTH o0pa3oBaHue KaJbLHs U €r0 3HAYCHHE B IIPOBOJHOCTH,
KaJabLus KOBOM BOJbI C YITICKUCIIBIM | cpefHEid U KUCIOM COM TIPUPOJIE U KU3HU YETIOBEKA MAarHuTHasg Me-

ra3om» ImasKa, mpudop
IS TIONTYYEHHUS
Ta30B WM anma-par
Kunmna
22 | Mertamsl Kenezo | JlaGoparopHsiii omsiT Ne 12 1 JlaTunk nasieHus

«OKHUCIIEHHE KeTe3a BO
BIQKHOM BO3/TyXe»

Uccnenosats mpouecce
NETPOXUMUYECKOH KOPPO-
3HH KeJe3a B BO3yXe

3HaTh, 4TO MpoLECC KOPpO- 3UK
METaJUIOB  TPOTEKaeT B
TIPUCYTCTBUM BOABI M KHCIO-
pona. 3HaTh (DaKTOpHI, YCKO-
PAOILKE MPOLECC KOPPO3UH




	33c5c44064207c71ef69074ffb948e6300f99f3a94912c0152ec209647ee5405.pdf
	a86e4b0fd01b2b5d48f623efd948c80b53962de5fd1c865c12c254a84e585b28.pdf

