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Ilens u 3amaun Kypca «XuMHUs» B paMkax mpoekra «Touka Pocra»

* Peanm3anus OCHOBHBIX OO0IICOOpPa30BaTEIBHBIX MPOrpPaMM [0 YYE€OHBIM IIpPEIMETaM
€CTECTBCHHO-HAYYHOW HANpPaBJICHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUYHOH JEATEIBHOCTH
00ydJaromuxcs;

* paspaboTka W peanu3alys Pa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX OOIIE00pa30BaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHON HAMpaBICHHOCTH, a TaKXe HMHBIX MpOrpamMm, B TOM 4YHCIE B
KaHUKYJISIPHBIN MIepUOI;

¢ BOBJICUCHHUC YHAIUXCA U IEAArOrHi4CCKHUX paGOTHI/IKOB B IIPOCKTHYIO ACATCIBbHOCTD,

* OpraHu3aiusi BHEY4eOHOM AESITeTbHOCTH B KAaHUKYJISIPHBIN MEPHO/I, pa3padoTKa U peaan3anus
COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MPOrpaMM, B TOM YHCIE Ui JIarepeid, OpraHu30BaHHBIX
00pa30BaTeIbHBIMU OPraHU3aLUsAMU B KAHUKYJISIPHBIN MIEPUOLT;

¢ TIIOBBIIICHHC HpO(I)CCCI/IOHaJ'IBHOFO MaCTCpCTBa IICAArOTrHMYCCKUX pa6OTHI/IKOB HeHTpa,
pPCAIN3YyOINUX OCHOBHBIC U JOIMMOJIHUTCIILHBIC O6HICO6pa3OBaTeJII)HI)Ie IMporpaMMBl;

Coznanue nentpa «Touka pocta» MmpeanoiaraeT pa3BUTHE 00pa30BaTEIbHON HHPPACTPYKTYPHI
o0mieo0pa3oBaTeIbHOM OpraHu3aldd, B TOM YHCIE OCHAIIeHHe O00I1e00pa3oBaTeIbHON
OpraHu3aIuu:

* o0opynoBaHUEM, CpEACTBAMH OOyYEHHUsS U BOCIUTAHUS [UIsl H3yueHUs (B TOM 4HCIIE
SKCIIEPUMEHTAIILHOT0) MPEAMETOB, KYypCOB, IUCHUUIUIMH (MOAYyJeH) eCTeCTBEHHO-HAyYHOU
HANpPaBIEHHOCTH TPU  pealu3alud OCHOBHBIX  0OOIIe00pa30BaTEIbHBIX MPOTPaMM U
JOTIOTHUTEIBHBIX ~ 00I1e00pa3oBaTeNIbHBIX MPOrpaMM, B TOM 4HCIE [ PacCHIMpPEHUs
CoJlepKaHus yueOHOro mpeaMeTa «XUMUs».

[TpopmibHeli  KOMIUIEKT — oOopyaoBaHus — oOecreunBaeT  3((EeKTHBHOE  JTOCTHKEHHE
00pa30BaTeNbHBIX PE3Y/IbTaTOB OOYYAIOIIUMKCS IO MporpaMMmaM €CTECTBEHHO-HAay4yHOU
HANpaBJICHHOCTH, BO3MOXHOCTh YIUIYOJEHHOTO W3YyYeHHUS XHMHH, B TOM 4YHCIE JUIs
dopMHpOBaHUS H300pPETATENBCKOTO, KPEATHBHOTO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTHUS
(GYHKIMOHATHHONH TPaMOTHOCTH Yy OOYyYAarOIIMXCs, B TOM WYHCJIE ECTeCTBEHHO-HAYYHOU U
MaTeMaTHYECKOM.

OKCHEpUMEHT SBJISETCSI HCTOYHUKOM 3HAHUW U KpUTEPUEM MX UCTUHHOCTH B Hayke. KoHuenmus
COBPEMEHHOI0 00pa30BaHUs MOJPAa3yMEBAET, YTO B y4EOHOM HKCIEPUMEHTE BEAYLIYIO pOJIb
JIOJKEH 3aHATHh CaMOCTOSITEIIbHBIN MCCIEA0BATENIbCKUN YUdeHUYEeCKU dkcnepumenT. [IIupokuit
CIEKTp [JaTYUKOB IIO3BOJIIET YyYallUMCs 3HAKOMHUTBCS C IapaMeTpaMud XUMHUYECKOIO
HKCIIEPUMEHTA HE TOJIBKO Ha KAYECTBEHHOM, HO U Ha KOJIMYECTBEHHOM YPOBHE.

KpaTrkoe onucanue nmoaxonoB K CTpPYKTYPHPOBAHUIO MAaTEPHAJIOB

B oOpasoBarensHoii mporpamme (OI1) npencraBieHsl Cleayonme pas3ieibl:

1. Metozap! U3ydeHus BEIIECTB U XMMUYECKHX SIBJICHUH. DKCIIEpUMEHTAIbHbBIE OCHOBBI XUMHH.
2. TlepBoHavaibHBIC XUMHUYECKUE TOHSTHS.

3. PactBopHI.



4. OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCTMHEHUM.

5. Teopust 3NEKTPOIUTHUECKON TUCCOIUAIUH.

6. XuMudeckue peakuuu.

7. XUMHYECKHE DJIEMEHTHI (CBOMCTBA METANIOB, HEMETAJUIOB U UX COCTMHCHHM ).

B OoCHOBY BBIAICIIEHMS TakKMX pa3/eiiOB 3aJI0KEH XUMUYECKUHW 3KCIEPUMEHT, TPAaJAULMOHHAs
cucreMa u3ydeHust XuMuu. OCHOBHON (hopMoOii yueOHOH IesITeIbHOCTH SBISETCS XUMHUYECKUI
9KCHEPUMEHT, IPOBOJUMBII B BUJIE 1a00PAaTOPHBIX, IPAKTUYECKUX padOT U IEMOHCTpaLUi.

st u3ydeHus mpeamera «XUMHS» Ha 3Tare OCHOBHOTO oO0Iiero obpasoBanus oTBogutcs 70
gacoB: 8§ kiacc —35 wacoB; 9 kimacc —35 wuacoB. JlanHas oOpa3oBarenbHas HpoOrpaMma
00€ecreurnBaeT yCBOCHHE YYAIIUMUCS BOXXKHEUIIMX XUMUYECKHX 3aKOHOB, TEOPUM M TOHSTHI;
dbopMHpyeT NpeCTaBICHUE O POJIM XMMUU B OKPY)KAIOLIEM MHUpE U KHU3HU uyesoBeka. [lpu sTom
OCHOBHO€ BHHMMAaHHE YJENsAeTcsl CYIIHOCTH XHMHUYECKHX peakuuil M MeTojaMm HX
ocyuectieHus. OTHUM U3 OCHOBHBIX IIPUHIUIIOB TOCTPOEHUS IPOrPaMMBbI SIBJISIETCS TPUHLIUI
noctynHoctd. [loaxonsl, 3ajlokeHHBIE B COAEpP)KAaHUE IPOrpaMMbl  Kypca, CO3AAI0T
HEO0OXOUMBIE YCIIOBHUS JJIl CHCTEMHOI'O0 YCBOEHUS YUAllUMUCSI OCHOB HayKH, JJIsl 00ecTieueHUs
Pa3BHUBAIOIIETO W BOCIHHUTHIBAIOLIETO BO3ACHCTBUS OOY4YE€HHS HaA JIMYHOCTh Yy4Yalllerocs.
@®opmupyemble 3HAHMSI JIOJDKHBl CTaTh OCHOBOM CHCTEMbl YOEKIEHUI IIKOJIbHHKA,
LEHTPAJIbHBIM SIPOM €r0 Hay4YHOI'0 MHPOBO33PEHUS.

PaGouyas nporpamma nmo xumuu 15 8—9 kiaccos
¢ UCMoJIb30BaHueM 00opynoBaHus HeHTpa «Touka pocray»

Ha ©Oaze nenrpa «Touka pocra» obecreunBaeTcsi peain3anus oOpa30BaTeNbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOM M TEXHOJOIMYEeCKON HarpaBlI€HHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU
Cc TpeOOBaHMAMM 3aKOHOJATENbCTBA B cdepe o0pa3oBaHHS U € YUETOM peKOMEHAalui
®denepanbHOro omeparopa ydyebHoro mnpeamera «Xumusi». OOpa3zoBarenbHas MporpaMMma
MIO3BOJISIET MHTETPUPOBATH PeaATH3yeMble TIOJIXO/IbI, CTPYKTYPY U COJEpKaHHUE NP OpTaHU3aluu
oOydeHuss xumuM B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3ze J000ro M3 JOCTYIHBIX YyueOHO-
MeToaudeckux komruiekcos (YMK).

I[InanupyemMble pe3yabTaThbl OCBOCHHSI Y4yeOHOro mpeamMera «XHMHSD» C ONHCAHHEM
YHHBEPCAJBbHBIX Y4eOHBIX NeHCTBHH, A0CTHIAeMbIX 00y4aI0IIMMHCS

JINYHOCTHEBIE pe3yJIbTaThl
OO0yyaronuiics MOJIy4UT BO3MOXKHOCTH /17151 POPMUPOBAHUS CIEIYIOINX JIUYHOCTHBIX Y Y /I
* OIpeJieIeHre MOTUBALIMM N3Y4YEeHHs yueOHOT0o MaTepHarna;

* OIIEHMBAHHE YCBAaMBAEMOT0 y4eOHOTO MaTepHalia, MCXOJIS M3 COLUMAIBHBIX U JIMYHOCTHBIX
IICHHOCTEI;

¢ IMOBBINICHHUE CBOCTO 06p330BaTeJ'II)HOFO YPOBHA U YPOBHSA 'OTOBHOCTHU K U3YYCHHIO OCHOBHBIX
HCTOPUUYCCKUX CO6BITI/II7[, CBA3aHHBIX C pa3BUTUEM XUMHH U O6I].[CCTBa;



* 3HaHUE [IPABUJI IIOBEACHUS B YPE3BbIYANHBIX CUTYALIHSX;
* OIICHUBAHUE COIMATBHON 3HAYMMOCTH MPO(PECCHid, CBI3aHHBIX C XUMHEH;

* BJAJCHHE IpaBWIaMu O0€30MacCHOro0 OOpaIleHus C XUMHYECKMMH BEIIeCTBAaMH U
000pyI0BaHUEM, POSIBIIEHUE SKOJIOIMUECKON KYJIbTYpPHI.

MertanpeameTHble pe3yJibTaThl
PerynaruBHeie
OO0y4armMACs MOIYIUT BO3MOKHOCTD TSl JOPMUPOBAHUS CIACAYIOMUX PETYIATHBHBIX Y'Y [

¢ OCJICIoJIaranue, BKJIr04asa IIOCTAaHOBKY HOBBIX I.IeJ'ICfI, npeo6pa30BaHHe HpaKTH‘IeCKOﬁ 3aJa4u B
IMO3HABATCJIbHYIO, CaMOCTOSITCIILHBINA aHaJIN3 YCHOBPII;'I JOCTHIXKCHHUA 1LCJIM Ha OCHOBE yqéTa
BBIJICJICHHBIX YUYHUTCIIEM OPUCHTUPOB ﬂeﬁCTBHH B HOBOM y‘{e6HOM MaTCpHrajic;

¢ IJIAaHUPOBAHUC MTYTH JOCTUIKCHUA ueneﬁ;

* YCTaHABJICHUE II€JIEBBIX MPHOPHUTETOB, BBIICICHHE ATbTEPHATUBHBIX CIOCOOOB JTOCTHIKECHHSI
e U1 BBIOOp HamOoee 3 peKkTHBHOTO criocooa;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIIMPOBATH CBOE BPEMS U YIIPABIIATH UM;

* YMEHHE IPUHUMATh PELICHUs B IPOOJIEMHON CUTYyalluu;

* IOCTAaHOBKA Y4€OHBIX 3aj[ay, COCTAaBJICHUE IUIaHa U MOCIIEI0BATEIbHOCTH AEHCTBHIA;
* OpraHm3anys padovyero MecTa Ipy BBITOJTHEHHH XUMUYECKOTO SKCIIEPHMEHTA,

* TIPOTHO3UPOBAHHE PE3YyJIbTaTOB OOYYECHHMs, OLIEHWBAHHWE YCBOCHHOTO MaTepuaja, OLeHKa
KauecTBa M YPOBHS TMONYYEHHBIX 3HAHHWM, KOpPpeKIMs IUJlaHAa M crnoco0a AeHCTBUS Mpu
HEOOXOIUMOCTH.

[lo3HaBaTeILHBIE

OOyuaromuiics NOJYyYUT BO3MOKHOCTB /ISl JOPMUPOBAHUS CIEAYIOIUX MTO3HaBaTeNbHbIX Y'Y /1
* IOMCK U BblJIeJIeHHE NH(OPMALINH;

* aHanIU3 yCIOBUM M TpeOOBaHUM 3agaud, BHIOOpP, cOMOCTaBiIeHHE W OOOCHOBaHME crocoba
peueHus 3a1a4uu;

* BbIOOp Haumbosee 3PGEeKTUBHBIX CIOCOOOB pElIeHUs 3a7jaud B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBHI;

* BBIBIKEHHE U 000CHOBaHHE I'MITOTE3bl, BBIOOP criocola e€ IpoBepKH;

¢ CaMOCTOATCIIBHOC CO3JJAaHUC aJITOPUTMA ACATCIbHOCTU MPU PECIICHHUN npo6neM TBOPYECKOTO U
IMOUCKOBOI'0 XapaKTepa,

®* YMCHUS XapaKTCPU30BaATh BCUICCTBA 110 COCTaBy, CTPOCHUIO U CBOI\/'ICTBaM;



* OIMCHIBAHUE CBOMCTB: TBEPIBIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB, BBHIJACICHUE WX
CYIIIECTBEHHBIX MTPU3HAKOB;

® I/I306pa)KGHI/Ie coCTaBa HpOCTeI;'IIHI/IX B€IICCTB C ITOMOIIBHO XUMHNYCCKHUX (I)OpMYJ'I U CYHIHOCTH
XUMHUYCCKUX peaKHI/Iﬁ C IIOMOIIBIO XUMHUYCCKUX ypaBHCHHfI;

* NIPOBEJCHUE HAOJIOJCHUH, ONIMCAHNE IIPU3HAKOB U YCIOBUH TEUCHMS] XUMHUECKUX PEaKIMM,
BBIIIOJIHEHNE XMMHUYECKOI'O SKCIIEPUMEHTA, BBIBOABI HAa OCHOBE aHajau3a HaOJIOJCHUH 3a
HKCIEPUMEHTOM, pEIICHUE 3aJad, IOJIyYeHHEe XHMHUYECKOH HH(GOpMAMM M3 Pa3IUYHbIX
HUCTOYHUKOB;

* YMEHHE OPTaHU30BBIBATh UCCIIEIOBAHNE C LEIIBIO IPOBEPKH TUIIOTES;
* YMEHHE JIe1aTh YMO3AKIOYEHNs (MHAYKTUBHOE U 110 aHAJIOTUHN) U BBIBOJIBI;

* yMEeHHE OOBEKTHUBHO OILIEHHBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX IMpOIleccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHON HH(POPMAIIHH.

KoMMYHHKATHUBHEIC

OOyuJarouuiicss TOTYYUT BO3MOXKHOCTH JUIS (DOPMUPOBAHHS CIEAYIOUIMX KOMMYHHKATHBHBIX
VYN

¢ MOJHOC W TOYHOC BBLIPAKCHUC CBOUX MBICJIC B COOTBETCTBHH C 3ajadyaM U YCIIOBUSIMU
KOMMYHUKAIIUH;

* AJICKBaTHOE MCIIOJIb30BAHUE PEYEBBIX CPEIACTB JUIA Y4acTHs B JUCKYCCUM M apryMeHTaluu
CBOCH MO3MLNHU, yYMEHHE HPEACTAaBIATh KOHKPETHOE COJEp)KaHHE C COOOLICHHEM €ro B
NUCBbMEHHOW U YCTHOW (opMme, onpeaeseHre CIocoO0B B3aUMOJEHUCTBUS, COTPYIHUYECTBO B
noucke u cobope nHpopMaluu;

* omnpezeNieHue Croco00B B3aUMOAEHCTBUSI, COTPYAHUUECTBO B IMOUCKE M cOOpe mHpopMaluu,
ydyacTue B JAMajore, IUIAaHUPOBAHHE OOIIUX CIIOCOOOB pabOThl, MPOSBIECHUE YBAKUTEIHHOIO
OTHOILEHUS K JPYTUM YYaILIUMCS;

® OITMCaHHuEC COACPpIKaHUA BBITIOJTHACMBIX HGfICTBHfI C OCIJIBIO OpPHUCHTHUPOBKU B
HpeHMeTHOHpaKTquCKOﬁ ACATCIIBHOCTH,

* YMEHHUSl yUUTHIBaTh Pa3Hble MHEHMSI U CTPEMMUTHCS K KOOPAMHALIMU Pa3IMYHBIX MO3ULMHA B
COTpPYIHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, APIYMEHTHUPOBATh U KOOPAUHHUPOBATH €€ C
MO3UIUSAMHU MAapTHEPOB B COTPYIHUYECTBE IMpPHU BHIPAOOTKE OOIEro pEleHUS B COBMECTHOM
JeATEIbHOCTH;

®* OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb MW OKa3bIBaTb B COTPYIHUYCCTBC H€O6XO)II/IMyIO
B3aMOIIOMOIIIb,

* IUIAHUPOBATh O0OLIME CMOCOOBl PabOThI; OCYHIECTBIATH KOHTPOIb, KOPPEKIHIO, OLEHKY
neiicTBuil mapTHEpA, yMETh YOEXkK1aTh;



* HCIIOJIb30BaTh a/ICKBATHBIC S3BIKOBBIE CPEACTBA Ul OTOOpPa)KEHUs CBOMX YYBCTB, MBICIIEH,
MOTHMBOB M TOTpeOHOCTeH; oToOpakaTb B peud (ONMUCaHHE, OOBIACHEHHE) COJepiKaHue
COBEpILAEMBIX JIEHCTBUI, Kak B (pOpMe I'pPOMKON COLMANIM3UPOBAHHOW peyH, Tak U B (popme
BHYTPEHHEH peun;

* pa3BUBaTh KOMMYHHMKAaTHUBHYIO KOMIIETEHIIMIO, MCIOJb3Yysl CPEICTBA YCTHOM M NHCbMEHHOU
KOMMYHHUKAIlMM TIpH paboTe C TEKCTaMH Y4YeOHHMKAa U JIOMOJHHUTEIBHOM JHMTEpaTypoHu,
CIPAaBOYHBIMU TaOJIMIIAMH, TPOSIBIATE TOTOBHOCTh K YB@)KEHUIO HHOM TOUYKM 3pEHUS TPU
00CY)XJIEHUU pPE3yJbTaTOB BBINOJHEHHON paboThl. [lpenmerHsie pe3ynbraThl OOyuaromuiics
HAy4YUTCS:

* MPHUMEHATH OCHOBHBIE METOJAbI TIO3HAHMA: HAOJIOJACHUE, H3MEPEHHUE, HSKCICPUMEHT; *
OIKCBIBATh CBOICTBA TBEPABIX, XKUAKHUX, I'a3000pa3HbIX BELECTB, BBLACIAS UX CYIIECTBEHHbIE
IPU3HAKU;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHsI MAacChl BEUIECTB, aTOMHO-MOJICKYJIIPHOW TEOpHUU; *
pa3ianyaTh XMMHUYECKHUE U (PU3NYECKUE SIBICHUS, HA3bIBaTh MPU3HAKU M YCIOBUS MPOTEKAHUS
XUMHYECKUX PEAKIIUN;

* coOmogate mpaBwiIa Oe30macHOW paboTHl MpPH TNPOBEICHHM ONBITOB; * TIOJIH30BATHCS
n1abopaTopHbIM 000pYZOBaHUEM U MOCYOM; * MONy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U
pacro3HaBaTh HX;

® XapaKTCpru30BaThb (1)I/I3I/I‘-IGCKI/I€ 1 XMMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX
COGHHHGHHﬁ, IMPOBOAXUTH OIIBITHI, ITIOATBCPKAAOIHNC XUMHWYCCKHUC CBOMCTBA HU3YYCHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

* PpAacKpbIBaTh CMBICI TOHSATHS «PAcTBOPY», BBIYHMCISATH MACCOBYIO JOJIO PacTBOPEHHOTO
BEIIIECTBA B PAaCTBOPE, TOTOBUTh PACTBOPHI C ONMPEICIIEHHONW MacCOBOHM JOJICH PacTBOPEHHOTO
BEIIECTBA;

¢ XapaKTCpHU30BaATHL 3aBUCUMOCTb (1)I/I3I/I‘leCKI/IX CBOICTB BCIICCTB OT THIIA KpPICTElJ'IJIH‘-ICCKOﬁ
pGHIéTKI/I, OMpECaACIIATb BU XHUMHYSCKOM CBSI3HU B HCOPraHN4YCCKUX COCINHCHUAX

d paCKpBIBaTB OCHOBHBIC ITOJIOXKCHUSA T€0pI/II/I 3H€KTpOJ’IHTI/I‘~I€CKOI>i Jucconualnnu, COCTaBJIATH
YpaBHEHHUS DIEKTPOIUTHUECKON AUCCOIMAIMN KUCIIOT, IIeNoYel, coleld U peakuuid MOHHOTO
oOMeHa;

¢ paCKpbIBaThb CYIIHOCTb OKUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, ONpEACIIATbE OKUCIIUTECIIb
N BOCCTAHOBUTCJIb, COCTABJIATH YPABHCHUA OKHUCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

¢ Ha3bIBATh (I)aKTOpBI, BJIMAIOIIUEC Ha CKOPOCTH XUMHUYECKOH pCaKknuuu;

¢ XapaKTCpHU30BaTb B3aUMOCBA3b MEKAY COCTAaBOM, CTPOCHUEM H CBOMCTBAaMH HEMETAJIOB U
MCTAIJIOB,



TemaTnyeckoe IIaHHPOBaHUeE B 8 Kiacce

No | Tema Coneprxanue LleneBas [Inanupyemsr | Kon | Mcnions3oBanu

n/ yCTaHOBKa € pe3yJbTarhl | -BO | €

I ypOKa yac | 000pynoBaHUs

OB

1 | Meronsl [IpakTuueckas 3HAaKOMCTBO C | YMeHue 1 Jatamk
no3HaHuss B | pabora Ne 1 | OCHOBHBIMHU 10JIb30BATHCS TEMIIEPATYPbI
XUMHH. «3yuenue METOJlaMHU HarpeBaTelbH (TepMoniapHbIii)
DKClepuMeEH | CTPOEHHUS HayKu BIMU , CIUPTOBKa
TaJbHBIC IJIAMEH npubopamu
OCHOBBI
XUMHH

2 | Meroabt Jlaboparopusbrii | 3HakomMcTBO ¢ | Ompenenstsh 1 JaTuuk
no3Hanuss B | onbIT Ne 1 «Jlo | OCHOBHBIMU BO3MO>XHOCTb TEMIIEPATYPBI
XUMHUU. KaKkoHn MEeTOoAaMHU IIPOBEICHUS (TepmonapHbIii)
OKclepuMeH | TeMIlepaTypbl HayKu peakuui U , CIUPTOBKA
TaJbHbIE MO>KHO Harperhb IIPOLIECCOB,

OCHOBBI BELIECTBO?» TpeOyroLX
XUMHH HarpeBaHus

3 | Metoast Jlabopatopubiii | [laTh Ymenue 1 JaTuuk
no3HaHuss B |onbIT  Ne 2 | mpeacTaBieHHE | BbIOMpATh TEMIIEPATYPBI
XUMUH. «3mepenne 0 TOYHOCTH | IPUOOPBI  AJIs IJIATUHOBBIM,
OKclepuMeH | TeMIlepaTypbl U3MepeHui IIPOBEJCHUS TEPMOMETD
TaJbHbIE KHIICHUS BOJBI C | IU(PPOBBIX U3MEpEeHU,

OCHOBBI IIOMOUIBIO JaTYNKOB U | TpeOyroImux

XUMHH JaT4ynKa aHAJIOTOBBIX TOYHOCTH
TeMIepaTypbl U | mpuOOpoOB MOKa3aHu
TEPMOMETPa»

4 | Metoapl JIaGoparopusiii | ChopmupoBath | 3HaTh 1 Hatuuk
nmo3HaHuss B |onmbIT  Ne 3 | mpencraBieHHE | MPOLIECCHI, TEMIEPATYPbI
XUMHH. «Onpenenenne | 0 Temueparype | MpOTEKaroIue (TepMoniapHbIiA)
DKcrepuMeH | TeMIiepaTypbl IJIaBJICHUS, npu
TaJbHbIE IIJIaBJICHUS U | 00paTUMOCTH IUTABJIEHUN
OCHOBBI KpUCTAININ3alld | IUIaBJICHUSI U | BEIIECTB U X
XUMHH U MeTaa» KPUCTAJIIN3alU | KpUCTaJIN3aLl

u uu

5 | I[lepBonauan | JlaGoparopHblii | DkcnepuMeHTa | YMeThb 1 Hatuuk
bHBIE onbiIT  Ne 4 | npHOE OTJINYaTh AJEKTPOIPOBOJL
xumuueckue | «OmnpenencHue | OoNpenesieHue BOJIOIIPOBOJH HOCTH,
MTOHSTHSL. BOJIOIIPOBOJAHON | TUCTUJUIUPOBA | YIO BOAY OT uudpoBoi
Yucteie u HHOM U | JUCTUIUIUPOBA MHUKPOCKOII
BEUIECTBA M | AUCTUJUIMPOBAH | BOAOIPOBOAHO | HHOM, 3HATh,

CMeCH HOU BOJBI» 11 BOZIBI noueMy ISt
MIPOBEICHUS
IKCIIEPUMEHTO
B HCIMOJb3YIOT
JUCTHIIIIMPOBA
HHYIO BOJY

6 | [lepBonauan | /lemoncrpaumon | zydenue YMmers 2 JaTtuux
bHBIE HBIH XUMHYECKHX OTJINYATh TeMIepa- Typbl
XUMHUYECKHE | SKCEpUMEHT Ne | siBIeHui ¢buznueckue IJIATUHOBBIN




MTOHSATHS. 1 «Bbigenenue IIPOLIECCHl  OT
®usznueckue | M MOTJOLICHHE XUMHYECKHX
Hu TeIruia — peakuui
XUMHUYECKHUE | TPU3HAK
SIBJICHUSA XUMHYECKON
peaKkImn
7 | llepBonauan | JlemoHcTtpauuoH | M3yuenue 3Harb, 4TO [Mpubop s
bHBIE HBII SIBJICHUN  TIpH | IpU OIBITOB c
XUMHUYECKHE | SKCIIEPUMEHT Ne | pa3inoxeHuu IIPOTEKAHUU ANEKTPUYECKUM
MTOHSATHS. 2. «Pa3nmoxxeHue | CIOKHBIX peakuuit TOKOM
IIpocteie U | BOzbI BELIECTB MOJIEKYJIbI
CJIOYKHBIE 3IEKTPUUYECKUM BEILIECTB
BELIECTBA TOKOM» paspyuiatoTcs,
a aTOMBI
COXPaHSIOTCS
(mms BemecTB
c
MOJIEKYJIIPHBI
M CTPOEHHEM)
8 | IlepBonauan | JlemoHCTpanuoH | DKcriepuMeHTa | 3HATh Becnl
bHBIE HBII JbHOE  JOKa- | GOopMyIHpPOBK ANIEKTPOHHbBIE
XUMHUYECKUE | HKCIIEpUMEHT Ne | 3aTenbCcTBO y 3aKOHa H
MTOHSTHSL. 3. «3aKoH | IeUCTBUS YMETH
3akoH COXpaHEHUs 3aKOHa MIPUMEHSATD
COXPAHEHHUS | MacChl ero Ha
Macchl BEILIECTB) MIPaKTHKE,
BELIECTB MpU pelICHUU
pacUETHBIX
3a1a4
9 | Knaccer JleMoHCTpanuoH | DKcnepuMeHTa | 3HaThb [Tpubop  nmns
HEOPraHu4eC | HbIA JKC- | JIbHO orpe- | 00bEMHYIO OIIPECIICHUA
KHUX nepuMeHT Ne 4. | nenuth OO0 co- co- cTaBa
coequHeHnil. | «Onpene- neHue | coaepkaHue CTaBHBIX BO31yXa
Cocras cocTaBa KHCIIOpOZa B | yacTeu
BO31yXa BO3JIyXa» BO3J1yX€ BO3J1yXa
1 | Knacce IIpaxTrueckas Cunre3 comu | YMmeThb [Mudposoii Mu-
0 | meopranmvec | pabota Ne 2 | U3 KHCIOTHI W | IPOBOJTUTH KpPOCKOIT
KUX «Tomnyuenue OKCHIa MPOCTEHUILINE
COEIMHEHHH. | METHOTO MeTania CUHTE3BI
CaoiicTBa KYyIopoca HEOpPraHUYEeCK
KHCJIOT. UX BEUIECTB C
HCII0JIb30BaHU
eM
WHCTPYKIIUU
1 | PacTBoOpBI Jlabopatopusiii | UccnenoBath Nmetn JaTtuuk
1 onbiIT  Ne 5 | 3aBHCMMOCTB MPEACTABICHU TeMIIepaTypbl
«3yueHue pacTBOPUMOCTH | € O pa3HOM TJTATUHOBBIN
3aBUCHUMOCTH oT 3aBUCHUMOCTH
pPacTBOPUMOCTH | TEMIIEpaTyphl | paCTBOPUMOCT
BElIECTBA oT U BEILIECTB OT
TEMIIEPATYPHI» TEMIEPATYPhI
1 | PactBOpBI JlaGoparopusiii | Ilokaszate YmeTh [Tudposoii Mu-




2 onbIT  Ne 6 | 3aBUCHMMOCTh HCII0JIb30BATh KpOCKOII
«Habmonenue pacTBOpUMOCTH | ITU(PPpOBOI
3a pOCTOM | OT MHUKPOCKOII
KPHUCTAJIJIOBY TEMIEPATypbl | Ul U3y4eHUs
bopmbl
KPUCTAJIJIOB
1 | PactBopsl JIa6oparopusiii | ChopmupoBats | UMeTh Hatuuk
3 onbIT  Ne 7 | moHsaTHs IIPEICTaBICHU TEMIIEPATYPHI
«IlepechilieHHBl | «pa30aBiIEHHBl | € O pa3IMYHON IIJIJATUHOBBIN
1 pacTBOp» 71 pacTBOp», | HACBIIEHHOCT
«HACBILIEHHBIA | U pacTBOpa
pacTBop», pacTBOpsieMBI
«TIEPECHILIEHH | M BEIECTBOM
bI PaCTBOP»
1 | PactBopsl [IpakTrueckas CdopmupoBats | YMeTh Hatuuk
4 paGora Ne 3 | mpencraBieHHE | OIpPENENsiTh ONITUYECKOU
«Ormnpenenenue | o KOHIIEHTpalu IJIOTHOCTHU
KOHILEHTpAallUM | KOHLIEHTPAlMK | IO PacTBOpA,
BEILIECTB BEILIECTBA U | UCIIOJIB3YS
KOJIOPUMETPUYE | KOJUYECTBEHHO | MHCTPYKIIMIO
CKUM 10 | M aHaJIM3e
KaJIMOPOBOYHOM
y rpa@uky»
1 | Kpucramnor | JlaGopatopusiii | CpopmupoBath | 3HATH Hatuuk
S | ugparsl onbiIT  Ne 8 | moHsiTHe CIIOCOOHOCTh TEeMIIEpaTyphl
«Onpenenenne | «Kpucramiorn | Kpucrani- IJIATUHOBBIN
TEMIIEPATYPbI pat» JIOTUAPATOB
pa3IoKeHUs paspyuarbcs
KPHUCTAJUIOTUAPA npu
Ta» HarpeBaHuu
1 | Kuacce [IpakTrnueckas CdopmupoBath | YMeETh HMatunk pH
6 | Heopranuuec | pabora Ne 4 | mpencras- OIpPECIATh
KHUX «Omnpenenenue | neane o pH | pH
coenuHeHuil. | pH  pacTBOpOB | cpenbl Kak Xa-
OcHOBaHUS | KHCIIOT U | PAKTEpUCTUKU
iesI04en» KHCIIOTHOCTH
pacTBopa
1 | Knacce JIaGoparopusiii | ChopmupoBats | [IpumeHsTh Hatuuk pH
7 | mHeopranuyec | onbiT ~ Ne 9 | mpexacras- yMEHUs o
KHX «Ornpenenenue | J€HUE O LIKaJE | OIpe-
coenuHenuil. | pH pasmnunbix | pH nenenuro pH B
OcHoBanus | cpen» IIPAKTUYECKON
JIEATEITbHOCTH
1 | Knaccw JlaGoparopublii | OkcriepumenTa | [ToHnmars Hatuux pH,
8 | meopranmdec | omeiT  Ne 10 | TbHO J0OKa3aTh | CYIIHOCTh Jl03a- TOp
KHX «Peaxmus XUMHYECKHE nporecca o0béMa  KUA-
COCAMHEHHI. | HEUTpalM3alluk | CBOMCTBA HEeWTpanu3anu KOCTH,
XUMHYECKHUE | ». OCHOBaHUI " " OropeTka,
CBOMCTBA JleMOoHCTpaloH MPUMEHSITh JaTYuK
OCHOBaHUHN | HBII nporuecc TEMIIEPATYPBI
sKkcrepuMeHT Ne HEUTpalIn3anu IIJIATUHOBBIM,
5 «OcHoBaHusl. U Ha NPAKTUKE JaT4uK




Tennosoil JIaBJICHMS,
ahdexr MarHuTHas
peakiumn MelIanKa
TUIPOKCHIA
HATpUS C
YTIEKUCITBIM
razom»

1 | CgoiicTBa JlaGopatopubiii | crions3oBate | YMeETh 2 HNatunk pH

9 | meopranmuec | onbiT  Ne 11 | momy4yeHHbIe OIIPEIEIATD

KHX «OrmpeneneHue | 3HaAHUS JUISL | KHCJIIOTHOCTh
COCIMHEHUH | KUCIIOTHOCTH onpeeeHus MOY4B
MTOYBBI» KHCIIOTHOCTH
pacTBOpOB

2 | Xumuueckas | Jlemoncrpanuon | ITokazats VYmetb 2 Jatamk

0 | cBsa3p HbI onbIT Ne 6 | 3aBUCUMOCTh ONpEeIEIATh TEeMIIepaTypbl
«Temmeparypa | pusmueckux THUII TTATUHOBBIA,
TIJIaBJICHUS CBOMCTB KPUCTAJTNYEC TATYUK
BEIIECTB C | BellecTB OT | KUX petéToK TEeMIEPaTyphl
pa3HBIMU THUIIA o TepMOTIapHBIN
TUTIaMU XUMHYECKON TeMIeparype
KPUCTAJUTMYECK | CBSI3U TIJIaBJICHUS

HUX PEIIETOK
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TemaTu4eckoe NIaHNPOBaHUe B 9K

No| Tema Conepxanne | LleneBass ycranoBka | [Inmanupyem | Ko | Mcnonb3oBa
ypoKa bl€ - | HUE
i pe3ynbTaTel | BO | 000pya0BaH
/ ya | us
i co
B
1 | Teopus Hemouncrtpan | [Tokasats, yTto | 3HaTh, YTO | 1 Hatuuk
3JEKTPOJUTUYEC | HOHHBIN pacTBopeHue pacTBOpeHHn TeMIlepaTyp
KOH oneiT Ne 1 | BemiecTB umeer psn | € — pusuko- Bl
IHACCOLUALA «Tennosoit IPU3HAKOB XAMUYECKU IJIATUHOBBIN
apdexr XUMHUYECKOHN peakiuy | i mporece
pacTBOpEHUS
BEUIECTB B
BOJIEN
2 | Teopus [Ipaktnuecka | BBenenne mnoHsATUN | YMETh 1 Jatuuk
anekTponuTudec | s padora Ne 1 | «3IeKTpoInT U | 9KCIIEpUMEH 3JIEKTPO-
KOU «DIEKTPOIUT | «HEIICKTPOIHUT TaJbHO MIPOBOJAHOCT
JUCCOIHAITUT bl u OTIPENIETISATh u
HERJIEKTPOIIU ANEKTPOJIUT
TBD» Bl u
HERIIEKTPOII
UTBI
3 | Teopus Jlaboparopu | ChopmupoBathb 3HATB, 1 | Jarumk
aNeKTponuTrudec | biif onbIT Ne 1 | mpencraB- JeHHE O | Kakoe JEKTPO-
KOU «Bnusnue BIUSTHUU pacTBo- | BIUSHUE MIPOBOJAHOCT
JUCCOLMALIUU pacTBOpPUTENl | pUTEIS Ha | OKa3bIBaCT u
o Ha | IUCCOLMALINIO BOJA Ha
JUCCOLUAIM | BJIEKTPOJIUTA JUCCOLIMAIU
0» 10 BEIIECTBA
4 | Teopus JlaGopaTopH | DKClEpUMEHTAIBbHO | YMETh 1 | Haruuk
AIEKTPOJIUTHYEC | BIA ONBIT No 2 | BBECTH MIOHSITUE | ONIPEACIIATH JNEKTPONPO
KOU «CunbHbIE U | «cTa0bIi CUJIbHBIE U BOJHOCTH
JUCCOLIUAIIUN ciabble ANEKTPOIIUT» ciabble
CuinbHble U | DJIEKTPOJIUTHI 3JEKTPOJIUT
ciabble » bl c
3IEKTPOJIUTHI MOMOILIBIO
JaTYNKa
INEKTPOIPO
BOJTHOCTH
5 | Teopus JIa6oparopn | CopmupoBaTh 3HaTh 1 | Harumk
JNEKTpOJUTHYEC | bI onbIT Ne 3 | mpeAcTaBieHUE 0 | 3aBUCUMOCT 3JIEKTPOIIPO
KO «3aBHCUMOCT | 3aBUCUMOCTHU b BOJHOCTH
JUCCOLIUAIIUHI b DIIEKTPO- | AJIEKTPONPOBOAHOCTH | AJIEKTPOINPO
MPOBOJIHOCTU | PACTBOPOB OT | BOAHOCTH
pacTBOpoOB KOHIICHTPAIIUA HOHOB | PACTBOPOB
CUJIBHBIX oT
ANEKTPOJIUTO KOHIICHTpAII
B oT WU HOHOB
KOHIICHTpAIH

1 MOHOB»




6 | Teopus [IpakTnuecka | 3akpenuThb YMets JaTtuux
leKTponuTudec | s padota Ne 2 | mpencraBieHue 0 | DKCIIEpUMEH JNEKTPOIPO
KoM «OrnpeneneH | 3aBUCUMOCTH TaJbHO BOJHOCTH
JUCCOLUALUU €  KOHIICH- | QJIEKTPO- OIIpEeACIIATh

TpallMU COJIM | IPOBOJHOCTHU KOHLIEHTpall
10 pacTBOpOB OT | U0 COIU B
AJEKTPONPOB | KOHLIEHTPALIMKA HOHOB | PaCTBOpPE C
OJITHOCTH IIOMOIIBIO
pacTBopa» JaT4yrKa
JNEKTPOIPO
BOJAHOCTH

7 | Teopus Jlabopatopu | MccnenoBarth [Ipumenars Hatuuk
aJIeKTpoauTHYeC | bIif onbIT Ne 4 | ocoOeHHOCTH 3HaHUA O JIEKTPOIIPO
KO «B3auMonell | MpOTEKaHHUsA PEAKUUU | PEAKLUU BOJIHOCTH,
JUCCOLMAUI CTBUE HENTpanu3aluuu HeHTpanu3a 7103aToOp
Peakuun THIPOKCHUIA LIUU B UHBIX o0béMa
HMOHHOI'O Oapus c YCIOBUAX KUJKOCTH,
oOMeHa CepHOMH OropeTka

KHMCJIOTON»

8 | Teopus JlaGopaTtopH | OKcrepuMEHTalbHO | 3HaTh, 4YTO Jatuuk
JIEKTPOJUTHYEC | bIH onbIT Ne 5 | rmokasarh BCE 3JIEKTPOIIPO
KO «O0pazoBanu | 0Opa3oBaHHE HOHOB | pACTBOPUM BOJHOCTH
JUCCOLMALIUU e coyiell aM- | pu peakuuu | bie B BOJE

MOHMSI» aMMHaKa c | conu
KHCIIOTaMU SIBJISIIOTCS
CHJIBHBIMHU
ANEKTPOJIUT
amu

9 | Xumuueckue Jlabopatopu | U3yuenue HNwmetp Jatuuk
peaxkuuu. bIif onbIT Ne 6 | OKHCIMTENBHOBOCCTA | IIPEJCTABIIE TEMIEPATYP
OxucnurensHoB | «M3yuenue HOBUTEJIbHBIX HUE 0 Bl
OCTAHOBUTEIIBH | PEAaKLNH IIPOLIECCOB, TEIIOBOM IUTATHHOBBIN
bIe peaKIuu | B3aUMOJACHCT | IPOTEKAIOIITUX ¢ | addexre
(OBP) BHUSI BBIIEJICHUEM DHEPIUU | OKUCIIUTEND

cynabguTa HO-

HaTpHUs c BOCCTaHOBU

MIEPOKCHUIOM TEJbHBIX

BOAOPOJA» peaxkuuin
1 | Xumunueckue Jlaboparopn | [Joxazate, uro B | UMmeTh Hatuux pH
0 | peak- muu. OBP | bIit oneiT Ne 7 | mpouecce IIPEICTABIIE

«3mMeHeHne | mpoTeKaHUs OBP | nus 0

pH B Xxoz;e | BO3MOXKHO pa3IUYHbIX

OKHUCJIUTEIbH | 00pa3oBaHUE MPOyKTax

o- KHMCIIOTBI WIH | OKUCIIUTEID

BOCCTAaHOBUT | LLIEJIOYH HO-

€JIbHBIX BOCCTaHOBU

peaKuuii» TEJIbHBIX

peakuuii

1 | Xumunyeckue Jlaboparopn | KommuecTtBeHHO 3HaTh, 4TO JaTunx
1 | peakuuu. OBP | biif onbiT Ne 8 | oxapakrepu3oBaTh MeETaJlIb HanpsoKe-

«CpaBHUTENH | BOCCTAHOBUTEIb- SBIISIOTCS HUs

Has HYIO CHOCOOHOCTh | BOCCTAHOBHU




XapakTEepUCT | METaJ JIOB TESIMU €
HKa pa3HoM
BOCCTaHOBHUT BOCCTaHOBU
€IbHOMN TEJIbHOMN
CIIOCOOHOCTH cro-
METaJUIOBY COOHOCTBIO
1 | Xumuueckue Hemonctpan | 3HaTh 3aBUCUMOCTH | M3yuuthb [Tpubop must
2 | peakuumu. HMOHHBIE CKOPOCTH PEaKLHH OT | 3aBUCUMOCT WJUTFOCTPALIH
Ckopoctb onbITel No 2 | pa3iauuHbIX ¢dak- | b CKOpOCTH u
XUMHUYECKON «3yuenue TOPOB — | peakuuu OT 3aBUCUMOCT
peakiumn BIIMSTHUS TEMIIEPATYPHI, pa3IMYHbIX U CKOpPOCTH
Ppa3IMYHBIX KOHIICHTPAaLUH (bakTopoB XUMUYECKON
(akTOpOB Ha | pearupyrommx BELIECTB, peakuuu OT
CKOPOCTH BEILIECTB, II0LIAAN YCIIOBHM
peakuum» KaTajau3aTopa, COIIPUKOCHO
MIPUPOJIbI BEHUS
BEIIECTB
1 | Hemerammsl. JemoHcTpan | DKkcnepuMeHTalbHOE | 3HATh Anmnapar
3 | l'anorensr MOHHBIN U3y4eHUe ¢busnyeckue I ¢
ombIT Ne 3 | dusmueckux U| U XUMHYe- IIPOBEICHUS
«3yuenue XMMHYECKUX CBOMCTB | CKHE XAMWUYECKHAX
¢busznueckux | xjopa CBOMCTBa IIPOLIECCOB
u TaJIOr€HOB. (AIIXP)
XUMHUYECKUX YMmerb
CBOWCTB 3aIMUCHIBATh
XJ10pay ypaBHEHUS
peakuuii
raJOreHoB ¢
MeTaJljIaMH,
HEMeTaslam
, 170'¢
pa3IuyHyIo
OKHUCJIUTEIh
HYy1O0
CIIOCOOHOCT
b
1 | Tanorensr [Mpaktuuecka | Onpenenutsb YmeTh Jatuuk
4 s pabota Ne 3 | cogepxaHue XJIOpUI- | IPUMEHATh XJOpUA-
«OrmpeseneH | HOHOB B | HIOHOCEJIEKT MOHOB
ne HCCIIEyEMBIX VBHbIC
COJIep’)KaHusl | pacTBOpax JTATYUKU
XJIOpHUA-
HMOHOB B
MU THEBOU
BOJIE»
1 | CepoBomopon, Hemoncrtpan | U3yuuts 3HaTh Anmnapar
S5 | cynbduabl MOHHBIN nabopaTtopHbIe nabopatopH TUIS
OTIBIT: CMOCOOBI TOJIy4EHHs | ble CIIOCOOBI IIPOBEJCHUS
«[lonydyenue | cepoBojopoja, €ro | HOJy4yeHUs XUMHUYECKHUX
CEpPOBOJOPOJ, | CBOWCTBA U CBOMCTBA | CEPOBOIOPO peakuuin
a ¥ u3y4yeHue | cynbQuIoB na, ero (AITXP),
ero ¢buznyeckue npubop i




CBOMCTB. 5 [IOIy4YEHUS
JlaGoparopx XUMUYECKH razoB Wi
13171 OIIBIT: € CBOICTBA. armapar
«CuHres YMmetb Kunna
CEPOBOJOPOL MPOBOJIUTH
a. KAueCTBEHH
KauectBenn bl peaKUuu
b€ peaKUuu Ha
Ha CEpOBOJOPO
CEPOBOJOPOA J1 U COolu
U Cynb(uas» CEpOBOJIOPO
JTHOM
KHUCJIOTHI,
COCTAaBJISAITh
COOTBETCTB
yroume
ypaBHEHUS
1 | Hemeramsl. Hemonctpan | U3yuuts  cBoiicTBa | 3HaTh Anmnapar
6 | Oxcuabl  cepbl. | HOHHBIHA CEpHHUCTOrO rasa ¢busnyeckue I ¢
CepHucras OTIBIT Ne U XUMHYE- IIPOBEICHUS
KHCIIOTa 4«U3yuenue CKHE XUMHUYECKHUX
CBOICTB CBOICTBa peaxKIun
CEPHUCTOrO CEPHUCTOrO (AIIXP)
rasa u raza. YMerb
CEpHUCTOM 3aIMChIBATh
KHUCJIOTBI» ypaBHEHUs
peakuuii
rasa c
BOJIOH, cCO
11eJ109aMHu
1 | Hemeranmsl. JlabopaTopH | DKCepUMEHTaIBHO | 3HATh, 4YTO Jatuux
7 | AMMuak bIii onbIT Ne 9 | noka- 3aTh | pacTBOp 3JIEKTPOIIPO
«OCHOBHBIE | IPUHAJIIEKHOCTD aMMHaka B BOJHOCTH
CBOMCTBa pacTBopa aMMHaka K | BOJE —
aMMHaKa cinabbiM cnalbIi
3IEKTPOJIUTAM 3JEKTPOJIUT.
YmeTb
OIIpEACIIATh
3TO
CBOMCTBO C
ITOMOLIBIO
JaTYNKa
3JEKTPONPO
BOJAHOCTH
1 | Okcun HemoHnctpan | U3yuunth 3HaTh Tepmopesuc
8 | azora (1V). HWOHHBIE MPOMBILJIEHHBIE U | TPOMBIIILIE TOPHBIN
A3zoTHas OTIBITHI: nabopaTtopHbIe HHBIE u JTATIHK
KHUCJIOTa «[lomydyenne | cmocoObl TOIY4YEeHHS | JTabOpaTOpH TeMIlepaTyp
OKCHIa okcuma  aszota (IV), | pie criocoOsI BI, JaT4YHUK
azora (IV) wu | ero CBOMCTBA, | IIOJIy4YEHUs pH, narumx
U3Y4YEHHE €ro | IPUMEHEHHE B | OKCHJa 3JIEKTPOINPO
CBOWCTBY; IIPOU3BOJICTBE azora (IV), BOJHOCTH,




«OxucneHue | a30THOM KUCIOTHI ero anmnapar Jist
OKCHJa a30Ta ¢busnueckue IIPOBEICHUS
(1D 10 u XAMHYECKHUX
OKCHJa a30Ta XUMUYECKH peakuui
IV)»; € CBOMCTBA. (AIIXP),
«B3anmoneit VYMeThb MarduTHas
CTBHE OKCHJIA COCTaBJITh Mellajika
azora (IV) ¢ COOTBETCTB
BOJIOM u YIOIIHE
KHCJIOPOJIOM, ypaBHEHUS
MIOJIyYeHHUE XUMHUYECKU
a30THOU X peaKuui.
KHUCIIOTBD) YmeTh
OOBSCHATH
MIPUMEHEHU
€  OoKcuaa
azora (IV) B
IIPOU3BOACT
BE
1 | A3orHas [IpakTnuecka | DKCepUMEHTAIBHO YmMmets Jatunk
9 | kucmora m € | 1 pabora Ne 4 | onpenenuTh UCIIOIh30Ba HUTPAT-
coJid «OmnpeneneH | coaepkaHue HUTPAT- | Tb HOHOCE- MOHOB
ne HMOHOB B pacTBOpax JICKTUBHBIC
HUTPATUOHOB JATYUKU
B JUIS
MUTATEIbHOM onpeeIeH!
pacTBope» sl HOHOB
2 | Munepansubie | JlabopatopH | DKcrepuMeHTaIbHO Ymerb Jatuuk
0 | ymoOpenus 1 bl onbIT Ne | pa3nuyaTte MOYEBHMHY | SKCIEPUMEH JJIEKTPO-
10 u MUHEpaIbHbIE | TAJIBHO IIPOBOJIHOCT
«Omnpenenen | ynoOpeHus OTIPENIETISATh u
ue MOYEBUHY
aMMHa4YHOMN
CEIUTPbl U
MOYEBUHBI»
2 | Metasl. JlaGopaTtopH | DKcrepuMEHTalbHO | 3HATh JaTtuuk
1 | Kanbiuit. bl OonmbIT Ne | yCTaHOBHTH CBOICTBa 3IIEKTPOIIPO
CoenuHenus 11 oOpa3oBaHmHe COEIMHEHU I BOJHOCTH,
KaJIbIUs «B3aumogen | cpegHed M KHCIOW | KaJbLUs H MarHuTHas
CTBUE coIu ero Menlaka,
M3BECTKOBOM 3Ha4CHUE B npubop JuIst
BOJBI c npupojie u MOJTYYeHUS
YTIEKUCITBIM KU3HU razoB WU
razom» YyeJnoBeKa amnmnapar
Kunma
2 | Metaisl. JlaGoparopu | HMccnenoBathb 3HaTh, 4TO JaTuuk
2 | Kemeso bl ombIT Ne | mporecc npo1ece JTaBJICHUS
12 3IETPOXUMHUYECKOMN KOppO3UHU
«OxucneHue | KOppo3un XKeje3a B | METaJUIOB
JKeylnesa  BO | BO3AyXe MPOTEKAET B
BJIQXKHOM MIPUCYTCTBU

BO3JIyXe»

n BOJIbI H




KHCIIOpO/Ia.
3HaTh
(bakTopsl,
YCKOPSIOIIN
€ Tpolecc
KOPpO3UH
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