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1. O01mue cBeneHus

1. | Kadenpa OO0MmUX JUCLUTUINH

2. | HanpaBienue noaroToBKu 21.05.04 TopHoe neno

3. | Cneunanuzanus OO6oraiieHue Moyie3HbIX HCKOAeMbIX
4. | ducruniHa (MOTyJb) dusnyeckass XuMust

5. | ®opma 0OyueHus ouHas

6. | 'ox Habopa 2019

2. Ilepeyenb KOMIETEeHUMI

- TOTOBHOCTh C €CTECTBEHHOHAYYHbBIX IIO3MIMHA OLEHUBATh CTPOCHHUE, XUMUYECKUU U
MUHEPATBHBIA COCTaB 3€MHON KOPBI, MOP(OJOTHICCKUE OCOOCHHOCTH M TEHETUYCCKHE THITBI
MECTOPOXKACHUN TBEPIBIX IIOJE3HBIX MCKOMAEMBIX IPU PEUIEHUH 3a4a4 110 PalMOHAIBHOMY H
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noteniana veap  (OIIK-4);

- BJIAJICHUE METOJAaMHU PAIMOHAJIBHOTO W KOMIUICKCHOTO OCBOCHHS T'€OpECYpCHOTrO MOTCHIHANa HeIp
(TK-2);

- CcHoCOOHOCTh BBIOMPATh TEXHOJOIHIO MPOU3BOACTBA Pa0OT MO OOOTAICHHIO TOJE3HBIX MCKONACMBbIX,
COCTaBJIATh HeoOX0oauMyto nokymenrarmio (ITICK-6.2)




3. KpnTepnn M MOKA3aTeJId OlleHUBAHUSI KOMIIETEHIIUI Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ

Kputepuu u nokasarejii olleHUBAHUS KOMIIETeHLM i

DopMBbI KOHTPOJISI

Jrtan ¢popmMupoBaHusa KomnereHunu (pa3- | @opmupyemas 3naTh: VMeTh: Baanern: cOPMEPOBIHHOCTH
JAeJbl, TeMbl JUCIHILIUHBI) KOMIIeTeHI Ul .
KOMIIeTeHI Ui
1. OCH06bl Y4eHusa o CmpoeHuu ee- OIIK-4 KJ'IaCCI/I(l)I/IKaHI/IIO arperaTHbiX COCTOA- HaBbIKaMU pCIICHUA
wecmea. HUI BelllecTBa, BaKHEHIINE XapaKTepu- pacueTHbIX 33134
CTHKH.
3aKOoHBI U/I€ANBHBIX Fa30B. Y paBHEHUS
COCTOSIHUS U/I€aJIbHOTO ra3a. Y paBHe-
HUE COCTOSIHUSI pealbHOIO Tasa.
2. OcHO6bl XUMUYECKOT MePMOOUHA- OIIK-4 OcHOBHbIE IOHATHUS TEPMOJUHAMUKHU: ONpEEIATh HAlPaBJIE€HUE | HaBbIKAMH pacdeTra Tel-
UKL [1K-2 CUCTEMBI U TEPMOJIMHAMUYECKUE MPOTEKAHUS XUMUIECKOTO | JOBOTO 3 (eKTa peax-
TICK-6.2 (hyHKIIMA. 3aKOHBI TEPMOINHAMUKH. Mpolecca B IaHHBIX yCIIO- | UUH, TepMOAMHAMUYE-
Ypasuaenue ['m66ca-/{rorema. BHSX CKOT'0 IOTEeHIHaa
I'n606ca
3. Xumuueckas xunemuxa. OIIK-4 [ToHsATHE CKOPOCTH XUMHUUECKOH peax- MIPUMEHATh: KUHETUYE- HaBBIKAMH pacyeTa CKo-
[1K-2 IIUH (3aBUCUMOCTH OT KOHIIEHTPAIHH, CKHE YpaBHEHMs JUIA pac- | POCTH PeaklUH B JaH-
IICK-6.2 Temnepatypsl). IloHsTHE 3HEpPTUY aK- yeTa CKOPOCTH PEAKIINH, HBIX KOHKPETHBIX YCIIO-
TUBaIMU. YpaBHeHHe Appenuyca. [1o- npasuio Baur-T'opda anst | Busx
HATHE KaTajln3a, pojib KaTajau3aTropa B pacdera TeMIepaTypHOro
XUMUYECKHX MPOIeccax. ko3 durnenta
4. Xumuueckue pasHogecus. OIIK-4 3aKoH JEUCTBYIONIMX Macc Il XUMHU- ONpEeNIENATh HANPABJICHUE | HaBbIKAMM pEUICHUs
[1K-2 geckoro paBHoBecus. [loHATHE KOH- CMEIICHNS XUMHYECKOTO | PAacUYeTHBIX 3a1a4
TICK-6.2 CTaHTBI paBHOBECHs], IpuHLUI Jle- PaBHOBECHSA B TaHHOM
[larenbe. KOHKPETHOM cClly4ae
5. Pacmeoppi. OIIK-4 Knaccudukamnuro pactBopos. [ToHsTHE | OMpPEENSTh:CHITY dIIEK- HaBbIKaMU PacyETOB Brinonnenue, pacuer u
[1K-2 pactBopumocTtH u I1P, ocHOBHBIE TTO- TPOJIUTA, CPELly PACTBOPA | MOHHBIX PaBHOBECHI odopmierne madbopa-
TICK-6.2 JIO’KEHUS TEOPUH BIEKTPOIUTUYECKOM ¢ momonipio nHAnKaTopoB | (cremenp u K muc., pH, | TopHO#t paboThl 1O

JIICCOLIMAITNY, TIOHATHS CTETICHN JIUC-
conmanuu, pH pactBopa. ['uaponus
coneii. Ilonstre o OydepHsIX cucTe-
Max. KoyummraTtuBHbIe CBOCTBA pac-
TBOpPOB. [IoHATHE N30TOHNYECKOTO KO-
s unmenTa, ko3dduiuenTa akTUBHO-
ctu. IloHSATHE 3JIeKTPOIPOBOJHOCTH.
Teopuro lebas-Xrokkens. 3akoH Koib-
paylua.

u pH-meTtpa, BO3MOXK-
HOCTB IIPOTEKAHUSA THIPO-
JIM3a KOHKPETHOM con

[IP, pacTBOpHUMOCTH);
KPHOCKOTIMYECKHX H
30yIMOCKOTTUIECKUX
pacyeToB.
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6. @a3zosvle pasHosecus.

OIIK-4

OcHOBHBIE onpeeneHus (TOMO- H Te-

00BSICHUTH OTIIHUHE (a-

HaBbIKaMH PEIICHUA

Pemenue 3amau

TIK-2 TEepOTreHHas CUCTEeMEI, (a3a, pa3oBoe 30BBIX IIEPEXOJIOB MIEPBO- | PACUETHBIX 3a/1a4
TICK-6.2 PpaBHOBECHEC, KOMIIOHCHT CUCTEMEI, CTC- | T'O M BTOPOTO poJa, IpH-
meHb cBOOOEL... ). [IpaBmio ¢a3 I'nb- BECTH IIPUMEPHI pa3ind-
6ca. YpaBuenue Knaysuyca- HBIX IMarpaMM COCTOSIHUS
Knaneiipona. JluarpaMmbl COCTOSTHUS
OJIHO- ¥ IByXKOMIIOHEHTHBIX CUCTEM.
IIoHATHS 3BTEKTUKHU U IEPUTEKTUKH.
1. Dnexmpoxumuueckue npoyecchwi. OIIK-4 IlonsTHE 31EKTPOAHOIO NOTEHIUANIA IIpuBecTu npuMepsl JI€K- | HaBBIKAMHU 3JIEKTPOXU- | BpImosiHeHue, pacyer u
(paBHOBECHOTO U CTAHAAPTHOTO), YpaB- | TPOJOB PA3IUYHOIO THMA; | MUYECKHX PacueToB odopmiienne nabopa-
HeHue HepHcTa, TUIIBI 91EKTPOAOB; OOBSCHHUTH CYLITHOCTh TOPHOM paboTHI 110
MOHATHE KXUMUYECKUX ¥ KOHIIEHTpa- MTOTEHIIHOMETPHH;, 00BSIC- TemMaM Su’7
IUOHHBIX lenel, Tn(py3HOHHOTO TT0- HHTH CYTh KOPPO3NOHHBIX Pewenue 3agau
TEHIMAJIA; MOHATHE JJIEKTPOJIN3a, OCO- | MPOLECCOB, IPUBECTH
OCHHOCTH M KOJUYCCTBCHHBIC 3aKOHBI; | CITIOCOOBI 3aIIUTHI OT
MIOHATHE MOJISIPU3ALNH, €€ BUIBI; I10- 3JIEKTPOXUMHUYECKOHN KOp-
HATHS IEPEHANPSIKEHUS], KOPPO3UH. po3uu.
8. Ilosepxnocmmuvie s61eHus. OIIK-4 IloHATHS NOBEPXHOCTHOM SHEPTUU U OOBSICHUTH CYIIHOCTh HaBBIKAMU PEILLIECHUS
T11K-2 MIOBEPXHOCTHOTO HaTsKeHus, [1AB, KaWUISPHBIX SBJICHUM, pacyeTHBIX 3a1a4
TICK-6.2 aJre3uu U KOre3uur, ypaBHCHHUE aji- azcopO1uu (B T.4. HOHO-
copbuuu ['nb6ca, ypaBueHne Opeiin- 00MEeHHOI1), CYTh TpoOIIeC-
JJimxa, KJ'IaCCI/I(bI/IKaHI/IIO HOHHUTOB, ca Q)HOTaHI/II/I, CYTb T€O- BLIHOJ'IHeHI/Ie, pacuer u
MPUMEPHI UX UCIOJIb30BaHUS B MPO- puu JleHrmropa odopmnenue na6opa-
MBIIIJICHHOCTH AJI1 OYUCTKH CTOYHBIX TOPHBIX pa60T 110 Te-
BOJ. MaM
9' ﬂucnePCHble cucmemal, Ux yc- OIIK-4 ITonsatue u KJ‘IaCCI/I(I)I/II(aLII/IIO AUcrepc- 00BSACHUTH CYLIHOCTb HaBbIKaMH HaITMCaHUS Pemenue 3amau
MOTMUBOCTND U KOAYTAYUA. [1K-2 HBIX CUCTEM; METOJBI NOJIYYEHUS U MUIIEIUI000pa30BaHIS, (hopMyITBI MHIICILITEI,
TICK-6.2 XapaKTepHbIE CBOMCTBA KOJIOUIHBIX TIPUBECTH NPUMEPBHI IUC- BEIOOpa Hanboee 3¢-

cucteM.; noustue BMC, npumepsl,
IIPUMEHEHHE.

MEPCHBIX CUCTEM pa3iiny-
HOTO THIIa, IPUMEPHI KOJI-
JIOUJIOB B HAIlIEH >KU3HU

(DEKTHBHBIX KOATYJISATO-
POB, HaBBIKAMH pelle-
HUSI PACUETHBIX 3a/1a4




4. Kpurepun u IIKaJbI OLlCHUBAHUS

4.1. Pemuenue 3aaa4

15 6an10B BBICTABIIAETCS, €CIIU CTYACHT BEPHO PEUIMII MPEIOKEHHYIO 3aauy, MPEATOKUI
pa3IMYHbIC BapUaHTHI €€ pelIeHus (eclH CYIIECTBYET HECKOJIbKO BapUaHTOB), apryMEHTHPOBAB
UX, IPOJEMOHCTPUPOBAI 3HAHUE TEPMUHOJIOTHH, 0003HAYCHU U HOPMYII.

10 0an10B BHICTABIIETCS, €CIU CTYACHT PELIMI MIPENJIOKEHHYIO 3a/1a4y, HO JOIYILIEHbl He-
KOTOPBIEC HEJOUYETHl B TEPMUHOJIOTHUH, 0003HAUCHUSIX.

5 6a110B BBICTABIISICTCS, €CIU CTYJACHT PEIINI IPEIJIOKEHHYIO 3a/1a4y ¢ HE3HAYUTEIbHBIMU
omuOKaMu, W/WUIU ObUTHA TOMYIIEHBI TPyOble OIMOKA B TEPMHUHOJIOTHH, 0003HAUYCHUSX, (popmy-
J1aX, HAIIMCAHUY YPaBHEHUM pEaKIuil.

0 6a1J10B - €CIIM CTYJICHT HE PEIlny IPeIOKEHHYIO 3a/1a4y WM HEBEPHO yKa3asl BApUAHTHI
peLeHHS.

4.2. Ogopmiienue J1abopaTopHOii padoThI

30 6a/1710B BHICTABIISIETCA, €CIIM OTYET [0 paboTe CAaH BOBPEMs, OLIMOKHU U HEA0YEThl OTCYT-
CTBYIOT, pacueThl ¥ BbIBO/IbI BEPHBI, IPOJIEMOHCTPUPOBAHO 3HAHNE TEPMUHOJIOIHH, 0003HAUCHUH,
dbopMyJ U ypaBHEHHUH peakLuil.

20 6a/1710B BBICTABJISIETCS, €CIIM OTYET 10 paboTe CAaH BOBPEMS, HO UMEIOTCS OT/IEJIbHbIE He-
JIOYETHI, B II€JIOM PAacyYeThl M BHIBOJBI BEPHBI, TPOACMOHCTPHPOBAHO 3HAHHE TEPMUHOJIOTHH, 000-
3Ha4YeHUH, GopMyI 1 ypaBHEHUI peakiuil.

15 6aJ/J10B BBICTABIISICTCS, €CIIM OTYET MO paboTe HE CAaH BOBPEMS; B OTYETE UMEIOTCS OT-
JieNIbHbIE HEJIOYEThI, HO B LIEJIOM pacuyeThl U BBIBOJABI BEPHBI, IPOJAEMOHCTPUPOBAHO 3HaHUE 000-
3HaYeHUH, POPMYI U YpaBHEHUI PEaKIIHIA.

10 6ann0B BhICTaBIIAETCS, €CIM  OTYET MO paboTe HE CAAH BOBPEMsI, UIMEIOTCS HEIO0YETHI,
OIIMOKH B pacyerax U (M) ypaBHEHHUSAX PEaKIIHA.

0 6ans10B - ecu oT4UeT MO paboTe HE caH WM paboTa HE BBHITOJHEHA 0€3 yBaXKUTEIIbHOU
HOPUYMHBL.

5. TunoBble KOHTPOJIbHbIE 32/IaHUSA U MeTOAUYeCKHEe MATEePHAJbl, ONpele/siionme
npoueaypbl OLEHUBAHUSI 3HAHMI, yYMeHHWiH, HABBIKOB M (MJIM) ONbITA [eATEJbHOCTH,
XapaKTepU3ylIMX J3Tanbl (OPMHPOBAHUS KOMIETEHUMH B TMpouecce OCBOCHHUS
o0pa3oBaTe/IbHON NPOrPaMMBblI

5.1. TunoBas 3a1a4a ¢ penieHueM

PaccuuraiiTe m3MeHeHHe AaBIEeHUS, HEOOXOAUMOE Ui M3MEHEHUS TEeMIIepaTyphbl IUIaBICHUS
nbaa Ha 1°C. Tpu 0°C sHTanbnus IuIaBieHns Ibaa paBHa 333,5 [[;K-r'l , YAETbHBIE 00BEMBI KUAKON
-1 -1
BOJIBI U JibJ1a paBHBI Vore. = 1,0002 e rt u Ve = 1,0908 oMo T

Pewienue:

1. Haxooum uszmenenue odvema npu niaeieHuu ivoa:

Vore.- Vme. = 1,0002 - 1,0908 = - 0,0906 cm> 12 =-9,06 -108 M1t
3. Paccuumvoieaem usmeHnenue oasienus no ypasnenuio Knaysuyca- Knaneiipona

dp/dT = Ann H/ TAnaV = 333,5/273,15(- 9,06 -10®) = - 1,348 -10" (ITa-K™) = - 133 arm-K™

—> MpH MOBBIIICHUH JIaBJIeHUs Ha 133 aTM Temreparypa IUIaBJICHHUs JibJia MOHIKaeTcs Ha 1 rpa-
ayc.

(3HaK «= » IMOKa3bIBACT, YTO ITPU IMMOBBIIICHHUHU AABJICHUA TEMIICPATYpa IJIaBJICHUA HOHI/I)KaeTCSI)



5.2. TunoBble 3a]a44 HA 3a4eT
Paznen 2: OcCHOBBI XUMHYECKOH TePMOIMHAMHUKH.

1. Beramciute A H°, A U°, A G° u A A° st peakimm 2COy; =2CO (y+ Oy Ompenenure,
BO3MOJKHO JI CAMOITPOHM3BOIBHOE MPOTEKAHNE PEAKITUH TIPH CTAHAPTHBIX YCIOBHUSAX.

2. Ucniones3yst ypaBHenune Kupxrodda mis HEOONBIIOr0 TEMIepaTypHOro HHTEpBaia PacCUMTAThH
TeHHOBoﬁsaq)(beKT peakuun  CH30Hq)+3/20,=CO,4y+2H,0f)  mpu temneparype 500K u naBnenun
1,0133-10° I1a.

Paszgen 3: XumMuueckasi KHHETHKA.

1. B peakuuu 2-ro mopsinka A + B — D HavanbHBIE KOHIIGHTpallMM BellecTB A ¥ B paBHBI,
cootBerctBeHHO, 2,0 Mombrl u 3,0 mome-ml. Ckopocts peakmmu paBHa 1,2:103 moms-xl-c’l mpm
KOHIIeHTparuu BemecTa A 1,5 momb . Paccunraiite KOHCTaHTY CKOPOCTM M CKOPOCTh PEaKLHH IpU
KoHleHTpauuu B 1,5 MOJIBJT .

2. DHeprus aKTHBAIMH HEKOTOPOH PEaKIMU B OTCYTCTBHE KaTaiu3aTopa paBHa 75.24 kJ[x-Momb™, a ¢
katammsatopoM — 50.14 k/[k-Momb’. BO CKONBKO pa3 BO3PACTET CKOPOCTb DEAKIMH B MPUCYTCTBUU
KaTaM3aTopa, eciii peakius mpotekaet mpu 25°C.

Pa3znen 4: Xumnueckue paBHOBeCHS.

1. Tpu 823 K u nasnennu 1.0133-10° I1a crerneHs auccormaruy GocreHa Ha OKHCh YITIEpoaa W XJIOp
paBHa 77%. Onpenenuts 3Ha4enus K, u K..

2. Ucnonb3ys cripaBodHble JaHHBIC, HAUTH MPHUOIMKEHHOE 3HAUYEHHE TeMIepaTyphl, MPH KOTOPOH KOH-
CTaHTa paBHOBECHS peaknuu oOpazoBaHust BoastHOro raza  C(rpadwut) + HoO(r.) «» CO(1.) + Hy(1.) paBHa
enunune. 3aBucumMocThio AH n AS® 0T TeMIepaTypsl peHeOpeys.

Pa3pnen 5: PacTBopbl.

1. B npecHoit Boze, 3aneraromeii Ha riyoune 200 MeTpoB U umerowel Temreparypy 15°C, naiinens
caemyromue rasel: CH, , CO, u N, , pactBopuMocTh KOTOpBIX B 1 11 Bozsl paBHa: Vo= 0.400 1, V°co=
0.350 1, V°\o= 0.015 1. Kospduuuentsr agcopOumu >tux razos npu 15°C paBuel  acps = 0.037, ocop =
1.02, anz = 0.017 (31,/71,-at™). OnpeaenuTs NapiyuanbHbIe IaBICHUS KaKA0TO U3 PACTBOPEHHBIX I'a30B.

2. Kakyto Maccy rimmepuna ciuemyet n00aButh K 0,5 11 BOJBI, YTOOBI pacTBOp HE 3aMep3all 0 TeMIle-
paTypsl (-5°C)? DHTATBINS MIABICHHS BOBI PaBHA 6 K[k MOIb .

3. PactBop, comepraruii 0,8713-10° Mob TpocTHHKOBOTO caxapa B 1 M°, ipu 291 K H300cMOTHYCH ¢
pacTBOPOM XJIoprcToro Harpus, coaepxamero 0,5-10° moms NaCl pactsopa B 1m° pactBopa. Onpenenure
KaXYIIyIOCs CTeTeHb Jucconranuy 1 koapduuuent Bant-I'odda ans xmopucroro HaTpusi.

Pa3nen 6: ®a3zoBble paBHOBECHSI.

1. 3aBUCHUMOCTB TeMIlepaTypbl IUIaBIEHUS HaTannHa OT JaBJICHUS BBIPAXKAETCS YpaBHCHHEM:
t,,= 80,10 + 0,0371-10°P(ITa) — 186,99-10®P, (I1a). Paccumurars H3MeHEHHE 0ObEMA [IPH [LIABICHHH 1 Kr
HadTanuHa ipu P = 1 at™, ecnu ero TerioTa masieHus pagHal38,6 JIx/r.

2. OnpenenuTe YUCIO HE3aBUCHMBIX KOMIIOHEHTOB, YHCO (a3 (YKakHuTe, KaKue) U YHCIIOo CTereHei
CBOOOJIBI B CUCTEME TIPH 33/IaHHBIX BHEIIHUX ycloBHsAX. CHCTEMa COCTOUT M3 HACHIIIEHHOTO BOJIHOTO pac-
tBOopa CuSO, ¢ xpucrammamu CuSO,4 u pactBopa H,SO, npu 3amanHom BHemHeM AasneHnn P = 1,01 - 105
Ia.

Pazgen 7: dinekTpoxuMHu4ecKne nMpoueccol.

1. OAC nenu, cocrosmeit u3 0,1 H KAJIOMETBHOTO 3IEKTPO/Ia, HCCIETYEMOTO PACTBOPA M XMHTHUIPOHHOTO
anektpona npu 25°C pasna 0,247 B. Haiitn pH pactBopa, ecim 3JeKTPOAHBIA MOTEHIMAT KaJIOMEJIEHOTO
anektpona B, = 0,334 B, a cranjapTHbIN 3J€KTPOJHbINA OTEHIMAI XMHIUAPOHHOro 1ektpoaa E°, ;= 0,699
B.

2. Toxk cunoit 2.5 A, npoxofs 4epe3 pacTBOp MIEKTPOINTA, 32 30 MUH BbIIENSET U3 pacTBopa 2.77 T Me-
Tanna. HaiiTh skBUBaJIEHTHYIO Maccy MeTalla.

Pa3nen 8: IloBepxHOCTHBIE SIBJICHMSA.

. 2
1. Onpenenure MOBEPXHOCTHBIN U30BITOK (B KMOJIB/M?) mipu 10°C 1y1st BOAHOIO pacTBOpa, COAEPIKAIIETO
50 mr/n nenapronoBoii kucinotsl CgH;7COOH. [ToBepxHOCTHBIE HATSHKEHUS UCCIEAYEMOro pacTBOpa M BOJbBI



COOTBETCTBEHHO paBHbI 57-107° H/m 1 74,22-10° H/m.

2. IIpu u3ydeHuu agcopOLMU MapOB 3TAHOJA HA aKTUBUPOBAHHOM YTJIe ObUIM MOJYyYEHBI Clie-
AYIOIINE JaHHBIC:
pll 102 Ia 5,33 9,87 17,33 23,06 45,53
A 10, M¥/xr 14,9 19,1 24,2 27,3 36,8

(p - paBHOBECHOE JaBlIeHUE Mapa, A - BelnnmduHa aacopoumn). ['padraecku onpenennTe KOHCTAaHTHl ypaBHe-
Huit Opeitnnxa u Jlenrmropa. Paccumnraiite Benuunny ajgcop6oumu npu p = 3000 Ila. Mcmons3ys oba ypas-
HEHUSI, BEIYUCIUTE, CKOJILKO 3TAHOJIA aJICOPOUPYETCS Ha 5 KT YTJIs.

Pa3nen 9: /IlucnepcHble CHCTEMBbI, HX YCTOHYHUBOCTD M KOATYJIALAS.

1.Hammmmure opMyiry MHUIIEITBI KOJUIOMIHOTO PacTBOpa Cyib(ara 6apwsi, MOIYIeHHOTO METOJOM XH-
MUYeCKOl KoHAeH camu npu B3aumoeiicteuu BaCl, u Na,SO,4 B BomHOM cpee.

2. CKOPOCTb JBIKCHHS KOJUTOMAHBIX YACTHI[ B BOE MO JCHCTBHEM JIEKTPUYECKOro mos paBHa 5+107
M-c’’. PaccrosHue Mexmy smekTpomamu 0,2M, pasHOCTh MOTEHIMANOB Ha 3mekTpoxax 200B. Paccumrats
JIIEKTPOKUHETHIECKMI MOTEHIMAI KOJUIOMIHOM YacTHIIBI, €CIIM BA3KOCTh BoAbl mpH 25°C paBHa 8,9-10™
[Ta-c, a oTHOCUTENbHAS AUAIEKTPUUECKAs IPOHUIIAEMOCTh BOJBI 78,5.

5.3. TunoBas J1abopaTopHasi paéoTa
(ITonmabie MeTOIMYECKHE yKa3aHUsI K TJa0OpaTOPHBIM paboTaM UMEIOTCS B pacrieyaTkax u B 0ase
KoMIibroTepa ka6.306, kop.2)

JlaGopaTopHas padora k Temam S u 7

DyeKTprUecKas NPOBOAMMOCTh _PACTBOPOB _3J1€KTPOJMTOB.
KoHaykTroMeTpHyecKoe TUTPOBAHMHE.

OnexkTpuyeckas IPOBOAUMOCTb PacTBOpa JIEKTPOJINTa — OOBEKTUBHOE CBOMCTBO, XapaKTEpU3YIO-
HIee ero CrocoOHOCTh MPOBOAMTH AIEKTpUYeCKUl TOK. OHa 3aBUCUT OT KOJIMYECTBA M MPHPOJBI HOHOB,
IPUPOABI PACTBOPUTENS U TEMIIEPATypPhl pacTBOpa.

W3mepenne 31eKTponpoBOAHOCTH PACTBOPOB AIEKTPOJIIMTOB HAXOIUT IIMPOKOE IPUMEHEHHE B Jia-
OOpaTOpHBIX METO/axX HMCCIEAOBaHUS, MOSTOMY, 3HAHHE OCHOB KOHIYKTOMETPUH — METOJa H3MEpEeHHS
ANEKTPONPOBOAHOCTH, HEOOXOIUMO OYIYINM CHEIUAIACTAM

Heab padorbi: OCBOUTH M 3aKPENUTH HABBIKU PAOOTHI C U3MEPUTEIBHBIM IPUOOPOM — KOHIYK-
ToMeTpoM. ITocTpouTh KpHBBIE TUTPOBAHKS CHIIbHBIM OCHOBAHUEM CHITBHOM U CITa00M KHUCIIOTBI, @ TAKXKe
CMeCH JTaHHBIX KUCIIOT. ONpeeuTh ¢ HOMOUIBIO TOTY4EHHBIX KPUBBIX KOHIIEHTPALIMIO PacTBOPOB HC-
CIIETyEMBIX KUCIIOT.

Boinosinenue padoTni:

1. ITonyuuTs y nabopanTa (IpenoaBaTess) aHaI3UpyeMble pacTBOPBI KUCIIOT;

2. IIpoBecTH KOHIYKTOMETPHUYECKOE THTPOBAHUE PACTBOPA CHIIHOW KHUCIIOTHI, C1a001 KHCIIO-
Thl U CMECH JIaHHBIX KHCJIOT PacTBOPOM CHJIBHOTO OCHOBAHMS IO CIEIYIOIIEH METOUKE:

2.2. TlogroToBUTH MpOOY: MPH MOMOIIY MEPHOM MUIIETKH OTOOPATh COOTBETCTBYIOLIYIO alluK-
BOTY aHAIM3UpyeMoro pactBopa (cM. [IpoTokos aHanu3a) B XUMUYECKUH cTakaH oobemMoM 200mit
(paboumii);

2.3. B GropeTKy 3aJUTh pacTBOP THAPOKCHIA HATPHS U «3aHYIUTHY OIOpETKY (IoBecTH 00beM
IeJI0Ur B OIOpETKE J10 HYJIA);

2.4. IToctaBuTh MpOOY HA MATHUTHYIO MEIIAJIKY M IOMECTUTH B PACTBOP SKOPb MarHUTHOMH
MEIIAKH;

2.5. Ilorpy3uTth B cTakaH ¢ npo0oil JaTuuK (37IEKTPO) KOHIYKTOMETPA;

2.6. lonuTk B cTakaH ¢ npoOoii Jyisi THTPOBAHUS JUCTUIUIMPOBAHHYIO BOAY JI0 3aKPBITUS OT-
BEPCTHsI JUISI BBIXO/IA BO3/1yXa HA IATYMKE PACTBOPOM;




2.7. BKII0YUTh MarHUTHYIO MEIIAJIKY;

2.8. IlepexmtouaTenb MpeIeIoB H3MEPEHHUS ITOCTABUTh B mojioskeHne 199,9 mS/cm; ecnu noka-
3aHHME MaJo, YBEIUYUTh YYBCTBUTEIHHOCTh TprOOpa. 3aMKCHUPOBATh MMOKA3aHHS KOHTYKTOMET-
pa;

2.9. [TpunuBath TUAPOKCUI HATPUS (TUTPAHT) U3 OropeTku nmopiwsiMu 1o 1 mit (em. [IpoTokon
aHanu3za, Tabnuyer 1.1-1.3), mocne qoGaBeHNst O4epeTHOM OPIMK TUTPAHTA U TIIATETHHOTO TIepeMe-
[IMBAHUS PACTBOPA, (PUKCHUPOBATH 3HAYCHHUE IEKTPOIPOBOHOCTH;

2.10. TutpoBaHue MPOAOIKAT O MOJIYYEHUSI U3BMEHEHHUSI X0/1a 3aBUCUMOCTH yI€JIbHOM 2JIeK-
TPOIIPOBOJHOCTH OT 00BEMa MIENOYH; IS O0Jiee HATTISAHOW KapTHHBI KOHIIA TUTPOBAHUS TIPHIIU-
BaeTCsS HEKOTOPOE U30BITOYHOE KOJIUYECTBO IIECITOYH.

11. Jannsie BHecTH B Tabauyst 1.1 — 1.3 npoTokoia al.padoTh.

IIpoToKoJ J1a6opaTopHOii padoThI

KOHIICHTpAaIus pacTBopa meiaouu CH. nyaoH = OK6/11

OPUEHTUPOBOYHAS KOHIIEHTPALIHS COISTHON KUCIOTHI ( )

OpPUEHTUPOBOYHASI KOHLIEHTPAIUS YKCYCHON KHUCIOTHI ( )

Turposanue cuiabHOi KHCa0ThI (HCI) cnababiM ocHoBanuem (NaOH)

06nem anukBoThl HCI, B3sTOI 171t TUTpOBanust Va = _ 5 wun

Pe3yabTaThl H3MEPEHHUS JEKTPONPOBOIHOCTH IPH TUTPOBAHNM KHCJIOThI IE€J104bI0 Ta6Jmua 11

V (wenoun) mn 0 1 2 3 4 5 6 7 8
2 (mS/sm)

V(enoun) mn 9 10 11 12 13 14
a (mS/sm)

O0padoTKka pe3yJbTaTOB IKCIIEPUMEHTA.

1. T'padux Nel xpuBoii TuTpoBanus cuibHoi kKucioTel HCI cunbabIM ocHOBaHneM NaOH B koopauHaTax
2 =f (V) npunaraercst.

2. ITo rpaduky HaiileHO 3HaUCHHE IKBUBAIGHTHOTO 00BbEMa MIeNour: VIKB. [IETIOUH = ...
3. Pacuer 3Hauenns koHIeHTpaln aHanm3upyeMoro pactsopa HCl  Cu.(k-Te1) 10 dpopmyre (4):

Cu.(x-1b1) = CH. 1riey1oun + VIKB. mienount / Va k-Ter = ...

Cu.(HCl) = ...

Turposanue caadoii kueaorTel (CH;COOH) cuabnbiM ocHoBanneM (NaOH)

o0wvem anmukBoTel CH;COOH, B3sTO# U151 TUTpOBaHUs Va = _ 5 wn

Pe3yabTarhl H3MepeHHsI 3JIeKTPONPOBOAHOCTH NPH THTPOBAHUH KHCJIOTHI IIEJI0YbI0 Ta6n1/1ua 1.2

V(wenoum) mn 0 1 2 3 4 5 6 7 8
2 (mS/sm)

V(wenoun) mr 9 10 11 12 13 14 15 16 17
2 (mS/sm)




O06padoTka pe3yJIbTATOB IKCIIEPUMEHTA.

1. T'padux Ne2 xpuBoii TutpoBanus ciaadoit kucaorel CH3COOH cunbHbiM ocHoBannem NaOH B koopau-
HaTax & = f (V) npunaraercs.

2. Ilo rpaduky HaiieHO 3HaUCHHE IKBUBAICHTHOTO 00bEMA IIENOYH: VIKB. [IEJIOUH = ...

3. Pacuer 3nauenns KoHIeHTpanun aHamuzupyemoro pactsopa CH;COOH  CH.(x-Tb1) 10 opmyie (4):

Cu.(x-161) = CH. mienoun + Vaks. menount / Vak-Tel = ...

Cn.(CH,COOH) = ...

TutpoBanue cmecu kucaor (CH;COOH + HCI) cuabnbiv ocHoBanunem (NaOH)

06bem anmukBoThl HCI, B3sTO# 115t TUTpOBanus Via = 3 wn
00wvem anmukBoTel CH;COOH, B3sT10i#1 1u1st TUTpOBanust V2a = 3 wua

Pe3yabTaThl H3MEPEHHUS 3JIEKTPONPOBOIHOCTH IIPY TUTPOBAHUHN CMECH KHCJIOT IEJ0YbI0

Tabmuua 1.3
V(wenoun) mn 0 1 2 3 4 5 6 7 8
2 (mS/sm)
V(wenoum) mn 9 10 11 12 13 14
2 (mS/sm)

O0padoTKka pe3yJbTATOB IKCIIEPUMEHTA.

1. I'padux No3 kpuBOii THTPOBAHUS CMECH KHCJIOT CHIILHBIM ocHoBaHueM NaOH B koopanHaTax

2 = f (V) npunaraercsi.

2. ITo rpaduky HaiiieHbl 3HAYSHHST IKBUBAICHTHOTO O0BEMA MIENIOUH: V13KB. menoun = ...

V/23KB. menouun = ...

3. Pacuer 3HaveHus KoHIeHTpanyu aHanusupyeMoro pactBopa HCl  C'u.(x-te1) 10 popmyiie (4):

C'u.(x-101) = Ch. mienount © V13ks. menount / Viak-ter = ...
C'u(HCI) = ...
4. Pacyer 3HaYeHMs DKB.0ObEMa IIEJIOYH, MOIMISANIEIO Ha TUTPOBAHKE C1a00i KUCIOTHI 10 hopmyite (5):

Voka. menoun = V23ks. wenour - V1sks. lenoun = ...

5. Pacuer 3HaveHus KoHIeHTpanyu aHanusupyeMoro pactBopa CH;COOH C'u.(k-to1) 110 popmyie (4):

C'n(x-11) = Ch. menoun - Vaks. menoun / V2a x-te1 = ...

C'n.(CH,COOH) = ...




5.4. Bonipocsl K 3a4eTy

. Knmaccudukanus arperatHeix cocTosiHui BeecTBa. ['a3000pa3noe cocrosuue. TBepaoe
coctosiHe (aMopdHOoe u KpucTaunyeckoe). [Tomumopdusm. XKumakoe cocTossHUE.

. DIIeMEHTHI MOJICKYJISIPHO-KMHETUYECKOHM TeOpHH. 3aKOHBI UICATBHBIX Ta30B. Y PaBHEHUS
COCTOSTHUS U/I€aJIbHOTO ra3a. Y paBHEHUE COCTOSIHUSI PEaIbHOTO Ta3a.

. OCHOBHBIE IOHATHUS TEPMOAMHAMUKHU: CHCTEMBI M TEPMOAUHAMHUYECKUE (DYHKIINH, BHYTPECHHSS
SHEprus, TeroTa, padora.

. [lepBoe Havano TepmoguHamMuku. TemmoBoii 3¢ ekt n306apHOTo mporecca, IOHATHE 00
SHTAJIBIINU.

. Tenunora peakuunu. 3akoH I'ecca. CTaHIapTHOE COCTOSIHUE.

. DHTANBIHUS 00pa30BaHMs. DHTPOIIUS.

. Bropoe nauano repmoaunamuku. Tepmoannamuueckuii motenuuan ' m60ca, ero BIYHCICHUE.
. OnpenesneHuie HalpaBJIeHUs IPOTEKAHUS XUMUUYECKUX PEaKLUi.

O© 00 ~NO O1

12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.

30.
31.

32.

33.

34.
35.

. [lonarue xumuueckoro noreHnuana. Ypasuenue ['mooca-/{rorema. Ilonstue 06 akTHBHOCTH U

(YTUTHUBHOCTH.

. ['oMorenHbIe u rereporeHHsle mpouecchl. CKOPOCTh XMMHUUECKON pEeaKINH.
11.

@DaxTOpHl, BAUAIOLUIME HA CKOPOCTh PEAKLIMU. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT
KOHLEHTpaluu peareHToB. [1opsa0k 1 KOHCTaHTa CKOPOCTH PEaKLIUHU.

BnusiHue TemnepaTypsl Ha CKOPOCTb pe€aKLUU. JHEPrusl akTUBALMK MpoLecca. Y paBHEHHE
Appenuyca.

Karanus.

VYcnoBre XMMHUECKOTO paBHOBECHS. 3aKOH JelcTByroMX Macc. KoHcranTa paBHOBECHS.
CMmenieHne paBHOBECHSI C U3MEHEHUEM KOHLEHTPALMK, TEMIIEPATypPhl U 1aBICHUS.
Knaccuduxanus pactsopos. PactBopumMocTs. [IponsBenenne pacTBOpUMOCTH.
Onexrpoautuyeckas qucconuanus. Crenens qucconuannu. CUIbHbIE U C1a0ble
AIIEKTPOJIUTHI.

Honnoe npousBeaeHue Boasl. PH pactsopa.

IManponus coneit. BydepHbie cucTeMsl.

Paz6aBnennsie pacTBopsl. [laBienue napa pactBopos. 3akoH Payss. 3akon ['enpu.

Ocmoc u ocMOoTHYECKOE aBiieHue pacTBOpoB. 3akoH Baut-I'odda. M3oToHNYEeCKHE
KOA(PHUITUEHTHI.

TemnepaTypsl 3amMep3aHus U KuneHus: pactBopoB. Kpuockonus. D0yauockonus.
AKTUBHOCTb M KOO (QHUIMEHT aKTUBHOCTHU. MIOHHas cuia pacTBOpa.

Teopus [lebas-Xrokkens.

OnexTpuueckas MpOBOAUMOCTb PACTBOPOB AJIEKTPOJIUTOB. Uncina nepeHoca. 3akoH
Konppayma. Kongykromerpus.

Ycnosue paBHoBecus (a3. CymectBoBanue (as. [lonstue §aspl, KOMIOHEHTA, CTETIEHH
cBoboabl. [IpaBuno a3 I'ndoca.

dazoBble nepexopl. YpaBHenue Kiaysnyca-Knaneipona.

PaBHOBecue mexy (hazamu U pa3ivyuHbIe BUJIbI TUArPaMMBbl COCTOSHUS.

Cuctemsl, 00pa3yrolIye TBEp/Ible paCTBOPHI, U XMMUYECKHE COSAMHEHUS C KOHTPYIHTHOM 1
HEKOHT'PYIHTHOM TOUYKOM IUIABJICHMUS.

OBTEKTHUYECKasl U IEPUTEKTUYECKAsI TOYKU Ha IUarpaMMax COCTOSIHUS.

PaBHOBecHBIE ANIEKTPOIHBIE peaKLUU. DIEKTPOAHbBIE MOTEHIUAIBI. DIEKTPOXUMUYECKUE
DIIEMEHTBI U AJIEKTPOIBHKYILIUE CHUJIBL.

TepMoanHaMuKa JIEKTPOXUMUYECKHX JJIEMEHTOB. Y paBHeHHe HepHceTa. DneKkTpoas! 1 ux
KJaccupuKarus.

CraHmapTHBIN BOJIOPOIHBIN 3JIEKTPOA. DIEKTPOBI IEPBOIO U BTOPOTo poad. OKUCIUTEIBHO-
BOCCTAaHOBUTEINBHBIE 2JIEKTPOAbl. BogopoaHas mikana noTeHuaios.
KonuenTpannonusie seMeHTs! U AUPPy3uoHHBIH noTeHuuan. [loTeHuromerpus.
HepaBHOBeCHBIE 27IEKTPOAHBIE IPOLIECCHI. JNEKTPONIN3. 3akoHbl Dapases.



36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
58.

OnexTpoaHas noispusanus. [loTeHnnan paznoxkeHus U nepeHanpsKeHue.
DIEeKTpOXUMHUYECKask KOPPO3HUS METAIIOB.

TepmoanHaMuka NOBEpXHOCTHBIX sBNeHMA. [loBepxHOCTHAst sHEeprust [ mOGOca.
[ToBepXHOCTHOE HATSKEHUE.

IToBEpXHOCTHO-AKTUBHBIE U IOBEPXHOCTHO-MHAKTUBHBIE BELLIECTBA.
VYpasuenue ancop6ruu ['md0ca.

CmaunBanue. KanwuisipHble sBJICHUS.

Anresuda. Koresua. dnoranust.

Ancopbuus. Ypasaenue ®@peiinxa. Teopus ancopounu Jlenrmropa.
OO6pazoBaHue U CTPOCHUE ABOMHOTO 3JIEKTPUUECKOTO CIIOSI.

AncopOmust 3nekTponauToB. MlonooOMeHHas acopOrusi.

KJ'IaCCI/I(l)I/IKaI_II/IH HOHHUTOB, X UCIIOJB30BAHUEC B IIPOMBIIIJIICHHOCTH JJIsI OUUMCTKH CTOYHBIX

BOJI.

OO1mast XxapakTepUCTHKA JUCTIEPCHBIX CUCTEM.

YcroitunBocTh AucnepcHBIX cucteM. Koarynsmust u QuioKymsius.
Mertoab! nosyuenust 11opoOHbIX cucteM. KossonaHble CuCTeMBI.

MOJ’IGKy.HHpHO-KI/IHeTI/ILICCKI/Ie CBOMCTBaA KOJJIOMIHBIX CUCTEM! 6p0yHOBCKO€ JABHIKCHUC,

b dy3us, 0CMOTHUECKOE 1aBIICHUE, CETUMEHTALIHSL.

OnTHdeckne CBOMCTBA TUCTIEPCHBIX CUCTEM.

DNeKTPOKUHETUYECKUE sIBICHUA. J[3eTa-moTeHIHaI.

OO6pa3oBaHue U CTPOCHUE MUIICILI.

CrtpoeHnue 30eii U MeNTU3ALINS.

MUKpOreTepOreHHBIC CUCTEMBI: CYCIICH3UH, SMYJIbCHH, TICHBI, a3PO30JIH.
PacTBOpBI BBICOKOMOJIEKYISAPHBIX COSTUHEHUIA.

I'enmu. Ctynuu.



6. TEXHOJIOTHYECKAS KAPTA JUCLHUIIJIMHBI

OCHOBHAS OBPA30BATEJIBHASA ITPOT'PAMMA
21.05.04 T'opHoe aeso

cnenuagusanmua Ne6 «Oooramenne moje3HbIX HCKONMAeMBIX)

(xon, HampaBJIeHUE, TPOPIIIB)

TEXHOJIOI'HYECKASA KAPTA

udp nqucuummmnet no PYII ‘ b1.B.O/I.11

Jucuunnuxa

\ PDusnyeckass XUMHs

Kypc [2,3 |cemecrp | 4,5

Kadenpa ‘ OO01IMX JMCHUIIMH

HOCTb

@®.1.0. npenogaBares, 3BaHUE, JT0JK-

HNBanenko B.U., 1.1.H., 101eHT, mpodeccop kadeapbl

00X TMCIMIIINH

Macaob6oeBa C.M., K.T.H., 1oleHT Kadeapbl 00mux

JUCHHUILIHH

Epmakosa J.I'., crapumii npenogasareJib Kageapsbl

O0IIMX TMCIMILINH

DO, TPYZ[OGMKOCTL%C/:J,ET‘ 108/3 \ Komn-Bo CGMGCTpOB‘ 2 \ dopma KOHTPOJIS \ 3auer
JIK 00I1L./TEK. ceM. 2?_/48' HP/CMOGLL{./TeK. ceM. 24/8, 16 -HEoﬁu.(./TeK. cem. 8/8, - CpPC o0u1./Tex. cem. 54/12, 42

KomMmnerenuun oﬁyqamlueroca, (bopanyeMLIe B pe3yJibTaTe 0CBOCHUSA JUCHUIIJIMHBI:

(TK-2);

- TOTOBHOCTh C €CTECTBEHHOHAYYHBIX MO3UIIMN OLIEHUBATh CTPOCHHUE, XUMUYECKUNA U MHHEPATbHBII
COCTaB 3eMHOU KOpbI, MOpP(OIOrHuecKkre OCOOEHHOCTH M TEHETHYECKHE THUIIbI MECTOPOXKIACHUN
TBEPJBIX TIOJIE3HBIX HCKOIMAEMBIX IMPU PEIICHHH 3a/7ad [0 PAlUOHAIBHOMY U KOMIUJICKCHOMY
OCBOEHHIO reopecypcHoro norenimana veap (OITK-4);
- BJIaJICHUEM METOJIaMU PallMOHAIBHOIO U KOMIJIEKCHOTO OCBOEHUSI F€OPECYPCHOIO MOTEHIMAIA HEAP

- CHOCOOHOCTBIO BBIOMpATh TEXHOJIOTHIO MPOM3BOJCTBA pabOT MO OOOTalIEHUI0 TOJIE3HBIX
HCKOIAaeMBbIX, COCTaBIISATh HeoOX0auMyto tokymeHTarmio (IICK-6.2)

. MaxkcumajbHoe
Kon ¢opmupyemoii KonauuecTrBo
Conep:xanne 3aganus . KOJINY€eCTBO Cpox npeaocraBiaeHus
KOMIIeTeHIIMH MeponpUsITHIA GaILIOR
Bgoonwuii onox
|He IIPENYCMOTPEH |
OcHogHout 610K
OIIK-4 BainosiHeHue, pacuer u B teuenmue 4 cemectpa B
[K-2 odopmIcHIE 2 60 paMKax y4eOHOTO pacIu-
I1CK-6.2 mabopaTopHOil pabOTHL. CaHus
Bcero: 60
OIK-4 I'sonpoc —15 Io pacniucanuto B 5
[K-2 3ager 2 Bompoc — 15 P
TICK-6.2 3agaua - 10 cemectpe
Bceero: 40
Hroro: 100
JHononnumensuuiit 610K
OIIK-4 BrInonHeHne HHANBUAYAIBHOTO PACYETHO-
TIK-2 TEOPETUUECKOI0 3aJaHUs 20 To cornacosanmio ¢
[ICK-6.2 TIpenoyiaBaresieM
Bcero: 20




IIkasa omeHMBas B paMKax 0auIbHO-pEHTHHIOBOM cucteMbl MATY: «2» - 60 6ayioB u mMenee, «3» - 61-80
6ainioB, «4» - 81-90 6ayos, «5» - 91-100 6amioB.



