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1. O01mue cBeneHus

1. | Kadenpa OO0IUX JUCLUTLIIUH

2. | HanpaBienue noaroToBKu 21.05.04 TopHoe neno

3. | Cneunanuzanus OO6oraiieHue Moyie3HbIX HCKOAeMbIX
4. | ducrunirHa (MOTyJb) Dusnyeckass XuMust

5. | ®opma 0OyueHus ouHas

6. | 'ox Habopa 2018

2. Ilepeyenb KOMIETEeHUMI

- TOTOBHOCTb C €CTECTBEHHOHAYYHBIX IIO3UIMKA 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 noteniuaia Heap (OIIK-4);

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

- CHOCOOHOCTH BBIOMPATh TEXHOJIOIMIO MPOU3BOACTBA PAa0OT MO OOOTAICHHIO TOJE3HBIX MCKONACMBbIX,
COCTaBJIATh HeoOXxoauMyto nokymenraimio (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: cOPMEPOBAHHOCTH
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 Ta30B. Y paBHEHUS
COCTOSIHUS U/I€aJIbHOTO ra3a. Y paBHe-
HUE COCTOSIHUSI pealbHOTO Tasa.
2. OcHO6bl XUMUYECKOT MePMOOUHA- OIIK-4 OcHOBHbIE IOHATHUS TEPMOJUHAMUKHU: ONpEEIATh HAlPaBJIE€HUE | HaBbIKAMH pacdeTra Tel-
UKL [1K-2 CUCTEMBI U TEPMOJIMHAMUYECKUE MIPOTEKAHUS XUMUYECKOTO | JOBOTO 3 (eKTa peak-
TICK-6.2 (hyHKIIMA. 3aKOHBI TEPMOINHAMUKH. MpolLecca 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 Temneparypsl). I[loHsTHE 2HEPTHH aK- YyeTa CKOPOCTH PEAKIINH, HBIX KOHKPETHBIX YCIIO-
TUBaIMK. YpaBHeHHEe Appenuyca. [lo- npasuio Banr-T'odda 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 3a7a4
TICK-6.2 CTaHTBI paBHOBECHs], IpuHLUI Jle- PaBHOBECHSA B TaHHOM
[larenbe. KOHKpPETHOM clly4ae
5. Pacmeoppi. OIIK-4 Knaccudukamnuro pactBopos. [ToHATHE | ONpEHENSTh:CHITY JICK- HaBbIKaMU PacyETOB Brinonnenue, pacuer u
[1K-2 pactBopumocTtH u I1P, ocHOBHBIE TTO- TPOJIUTA, CPELly PACTBOPA | MOHHBIX PaBHOBECHI odopmierne madbopa-
TICK-6.2 JIOXKEHHUS TEOPUU IITEKTPOITUTUIECKON ¢ momMonIpio nHANKaTopoB | (cremeHs u K amc., pH, | TopHOit paboTsl 1O

JUCCOLMALUH, TOHATHUS CTEIEHU AUC-
conmanuu, pH pactBopa. ['uaponus
coneii. Ilonstre o OydepHsIX cucTe-
Max. KoyummratuBHble CBOHCTBa pac-
TBOpPOB. [IoHATHE N30TOHNYECKOTO KO-
s unmenTa, ko3dduiuenTa akTUBHO-
ctu. IloHSATHE 3JIeKTPOIPOBOJHOCTH.
Teopuro [lebas-Xrokkens. 3akoH Koib-
paylua.

u pH-meTpa, BO3MOXK-
HOCTB IPOTEKAHUS THUIPO-
JIM3a KOHKPETHOM con

I1P, pacTBOpMMOCTS);
KPHOCKOTIMYECKHX H
30yIMOCKOTTUIECKUX
pacyeToB.

TeMaM Su 7




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 JHarpaMM COCTOSIHUS
Knaneiipona. JluarpaMmbl COCTOSTHUS
OJIHO- Y IBYXKOMIIOHEHTHBIX CHCTEM.
TTOHSATHS DBTEKTUKHU U IEPUTEKTUKHU.
7. Dnekmpoxumuueckue npoyeccyi. OIIK-4 [ToHsITHE AIEKTPOAHOTO MOTEHIMANA [IpuBecTu npuMepsl 37IeK- | HABBIKAMU DJIEKTPOXH- | BeimonHeHue, pacyer u
(paBHOBECHOTO ¥ CTAaHIAPTHOTO), YPaB- | TPOJOB PA3IUYHOIO THIMA; | MUYECKHX PacyeToB odopmiienne nadopa-
HeHue HepHcTa, TUIIBI 91EKTPOAOB; OOBSCHHUTH CYLITHOCTh TOPHOM paboTHI 110
MOHSTHE KXUMUYECKUX U KOHIIEHTpa- MTOTEHIIHOMETPHH;, 00BSIC- TemMaM Su’7
IUOHHBIX lenel, Tn(py3HOHHOTO TT0- HUTb CYyTh KOPPO3UOHHBIX Pewenue 3agau
TEHLHMAaNa; MOHITHE JIEKTPOJIN3a, OCO- | MPOLECCOB, IPUBECTH
OCHHOCTH M KOJUYCCTBCHHBIC 3aKOHBI; | CITIOCOOBI 3aIIUTHI OT
MOHSTHE MOJIIPU3ALIUY, €€ BUJBI; IO- 3JIEKTPOXUMHUYECKOHN KOp-
HSTHUS TIEpEHANPSDKEHU S, KOPPO3UH. po3uu.
8. Ilosepxnocmmuvie s61eHus. OIIK-4 IloHATHS NOBEPXHOCTHOM SHEPTUU U OOBSICHUTH CYIIHOCTh HaBBIKAMU PEILLIECHUS
T11K-2 MIOBEPXHOCTHOTO HaTsKeHus, [1AB, KaWUISPHBIX SBJICHUM, pacyeTHBIX 3a1a4
IICK-6.2 aJre3un U KOTe3UH; ypaBHEHHE al- azcopOuuu (B T.4. HIOHO-
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 UCTIOIH30BAHUS B MPO- puu JleHrmropa odopmnenue na6opa-
MBIIIJICHHOCTH AJI1 OYUCTKH CTOYHBIX TOPHBIX pa6OT 110 Te-
BOJ. MaM
9' ﬂucnePCHble cucmemal, Ux yc- OIIK-4 ITonsatue u KJ‘IaCCI/I(I)I/II(aLII/IIO AUcrepc- 00BSCHUTH CYHIHOCTb HaBbIKaMH HaITMCaHUS Pemenue 3amau
MOUMUBOCb U KOARYTAYUSL. [1K-2 HBIX CUCTEM; METOJbI MOJTYYEHUS U MUIIEIUI000Pa30BaHMS, (hopMyITBI MHIICILITEI,
TICK-6.2 XapaKTepHbIE CBOMCTBA KOJIOUIHBIX MIPUBECTH NPUMEPBHI IUC- BEIOOpa Hanboee 3¢-

cucteM.; noustue BMC, npumepsl,
MIPUMEHEHHE.

MEPCHBIX CUCTEM pa3iiny-
HOI'O THIIA, TPUMEPBI KOJI-
JIOUJIOB B HAIIIEH YKU3HHU

(DEKTHBHBIX KOATYJISATO-
POB, HaBBIKAMH pelle-
HUS paCUeTHBIX 3a7a4




4. Kpurepun u IIKaJbI OLlCHUBAHUS

4.1. Pemuenue 3agad

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

10 0an10B BHICTABIIAETCS, €CJIU CTYACHT PELIWI MPEAJIOKEHHYIO 3a/1ady, HO JOIYILEHbl He-
KOTOPBIEC HEJOUYETHl B TEPMUHOJIOTHUH, 0003HAUCHUSIX.

5 6a110B BBICTABIISICTCS, €CIU CTYJACHT PEIINI IPEIJIOKEHHYIO 3a/1a4y ¢ HE3HAYUTEIbHBIMU
omuOKaMu, W/WUIU ObUTHA TOMYIIEHBI TPyOble OITMOKA B TEPMHUHOJIOTHH, 0003HAYEHUAX, (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 BHICTABISIETCS, €CJIM OTYET [0 paboTe CAaH BOBPEMS, OLIMOKU U HEI0UEThl OTCYT-
CTBYIOT, pacueThl U BbIBO/IbI BEPHBI, IPOJIEMOHCTPUPOBAHO 3HAHUE TEPMUHOJIOTHH, 0003HAUCHUH,
dbopMyJ U ypaBHEHHUH peakLuil.

20 6a/1710B BBICTABJISIETCS, €CIIM OTYET 10 paboTe CAaH BOBPEMS, HO UMEIOTCS OT/IEJIbHbIE He-
JIOYETHI, B II€JIOM PAacUYeThl M BHIBOJIBI BEPHBI, TPOJAEMOHCTPUPOBAHO 3HAHUE TEPMUHOIOTHH, 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 M YpaBHEHUI pEaKIIHid.

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 33/IaHUSI U MeTOAUYECKHEe MATEPHAJbI, ONpele/siionme
npoueaypbl OLEHUBAHUSI 3HAHMI, yYMeHHWiH, HABBIKOB M (MJIM) ONbITA [eATEJbHOCTH,
XapaKTepU3ylIMX J3Tanbl (OPMHPOBAHUS KOMIETEHUMH B TMpouecce OCBOCHHUS
o0pa3oBaTe/IbHON NPOrPaMMBblI

5.1. TunoBas 3axa4a ¢ pelmieHueM

PaccuuraiiTe m3aMeHeHHe AaBlIEHUS, HEOOXOAUMOE Ui M3MEHEHUS TEeMIIepaTyphbl IUIaBICHUS
npaa Ha 1°C. Ipu 0°C sHTanbnMs IJ1aBlIeHus Jibaa paBHa 333,5 [[)K-r'l , YA€TbHBIE 00BEMBI KUAKOU
-1 -1
BOJIBI U JibJ1a paBHBI Vore. = 1,0002 et u Ve = 1,0908 oM

Pewienue:

1. Haxooum uszmenenue odvema npu naaeieHuu avoa:

Varc.- Vme. = 1,0002 - 1,0908 = - 0,0906 cv> 1t =- 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 armw’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: OCHOBBI XUMHYECKOH TePMOIMHAMHUKH.

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

2. Ucnione3yst ypaBHenne Kupxrodda mis HEOONBIIOr0 TEeMIepaTypHOro HHTEpBaia pacCUMTaTh
TeHHOBoﬁsaq)(beKT peakuun  CH30Hq)+3/20,y=CO,4y+2H,0f)  mpu temneparype 500K u naBnenun
1,0133-10° Ia.

Paszgen 3: XumMuueckasi KHHETHKA.

1. B peakuuu 2-ro mopsiaka A + B — D HavanmbHBle KOHIIGHTpallMM BellecTB A ¥ B paBHBI,
cootBerctBeHHO, 2,0 Mompurt u 3,0 mompurl. Ckopocts peakmuu paBa 1,2:1073 momsurl-c’l mpm
KOHIIeHTparmu BemectBa A 1,5 mompur’. Paccunraiite KOHCTaHTy CKOpPOCTH U CKOPOCTb PEAKUUU IpU
KoHleHTpauuu B 1,5 MOJIB T .

2. DHeprus aKTHBAIMH HEKOTOPOH PEaKiMM B OTCYTCTBHE KaTanm3aTopa paBHa 75.24 kJlx-Momb™, a ¢
katammsatopoM — 50.14 k/Dk-Momas . BO CKOIBKO pa3 BO3PACTET CKOPOCTh PEAKIHH B MIPUCYTCTBUU
KaTaM3aTopa, eciii peakius mpotekaet mpu 25°C.

Pa3znen 4: Xumnueckue paBHOBeCHS.

1. Tpu 823 K u nasnennn 1.0133-10° ITa crenenb auccouuanyy (pOCreHa Ha OKHCh YITIEPOAa U XJIOP
paBHa 77%. Onpenenuts 3Ha4enus K, u K..

2. Ucnonb3ys cripaBodHble JaHHBIC, HAUTH MPHUOIMKEHHOE 3HAUYEHHE TeMIepaTyphbl, MPH KOTOPOH KOH-
CTaHTa paBHOBECHS peaknuu oOpazoBaHust BoasHOro raza  C(rpadwur) + H,O(r.) «» CO(1.) + Hy(1.) paBHa
enunune. 3aBucumMocthio AH® n AS® 0T TeMIepaTypsl peHebpeds.

Pa3pnen 5: PacTBopbl.

1. B npecHoit Boze, 3aneraromeii Ha riyoune 200 MeTpoB U umerowel Temreparypy 15°C, naiinens
caemyromue rassl: CH, , CO, u N, , pactBopuMOcTh KOTOPBIX B 1 11 Bozsl paBHa: Vocns= 0.400 1, V°coo=
0.350 1, V°\= 0.015 1. Kosdpduuuentsr agcopoumu >tux razos npu 15°C paBuel  acps = 0.037, ocop =
1.02, anz = 0.017 (31/71,-aT™). OnpeaenuTh napuaibHbIe JaBICHUS KOKIO0T0 U3 PACTBOPCHHBIX Ia30B.

2. Kakyto Maccy rimmepuna cinemyet 100aButh K 0,5 1 BOJBI, YTOOBI pacTBOp HE 3aMep3all IO TeMITe-
patypsi (-5°C)? DHTabIIHS [UIABICHNS BObI PaBHA 6 KK -MOb .

3. PactBop, comeprkarmii 0,8713-10% monb TpocTHEKOBOTO caxapa B 1 M3, ipu 291 K m300cMOTHYEH ¢
pacTBOPOM XJI0prcTOro Hatpus, cogepxariero 0,5-10° mons NaCl pacteopa B 1M® pactopa. Onpenenure
KaXYIIyIOCs CTeTeHb Jucconranuy 1 koapduuuent Bant-I'odda ans xmopucroro HaTpusi.

Pa3nen 6: ®a3zoBble paBHOBECHSI.

1. 3aBUCHUMOCTB TeMIlepaTypbl IUIaBICHUS HadTanuHa OT JaBJICHUS BBIPAXKAETCS YpaBHCHHEM:
t,,= 80,10 + 0,0371-10°P(ITa) — 186,99-10®P, (I1a). Paccunrarh n3MeHeHHe 00BEMA TIPH [UIABICHAH | 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 BHEHIHUX YycJIOBHAX. CHCTEMa COCTOUT M3 HACHIIIEHHOTO BOJHOTO pac-
tBopa CuSO, ¢ kpucrammamu CuSO, u pactBopa H,SO, mipu 3amannom BHenrHeM nasiennu P = 1,01 - 105
Ia.

Pazgen 7: dinekTpoxuMHu4ecKne nMpoueccol.

1. OAC nemnu, cocrosmeit 3 0,1 H KAJTOMETBHOTO 3JIEKTPO/Ia, HCCIETyEMOTO PACTBOPA M XMHTHUIPOHHOTO
anektpona npu 25°C pasna 0,247 B. Haiitn pH pactBopa, eciay 3JMeKTPOAHBIA MOTEHIMAT KaJIOMEJIBHOTO
anektpona B, = 0,334 B, a cranjapTHbIN 3J€KTPOJHbINA OTEHIMAI XMHIUAPOHHOro 1ektpoaa E°, ;= 0,699
B.

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

Pa3nen 8: IloBepxHOCTHBIE SIBJICHMSA.

. 2
1. OnpenenuTe MOBEPXHOCTHBIN U30BITOK (B KMOJIB/M®) mipu 10°C 1y1st BOAHOIO pacTBOpa, COAEPIKAILETO
50 mr/n nenapronoBoii kucioTsel CgHi;7COOH. [ToBepxHOCTHBIE HATSHKEHUS MCCIEAYEMOr0 pacTBOpa M BOJbBI



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

2. IIpu u3ydeHuu agcopOLUMU MapOB 3TAHOJA HA aKTUBUPOBAHHOM YTIJIe ObUIM MOJYyYEHBI Clle-
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 TaBlIeHHE Mapa, A - BelIHIuHa ajacopoumn). ['padudeckn onpenennuTe KOHCTAaHTH yYpaBHE-
Huit Opeitnnxa u Jlenrmropa. Paccumnraiite Benuuuny ajgcop6oumu npu p = 3000 Ila. Mcmons3ys oba ypas-
HEHUSI, BEIYUCIUTE, CKOJILKO 3TaHOJIA aJICOPOUPYETCS Ha 5 KT YIJIs.

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

1.Hammmure opMyiry MHUIETH KOJUTOMTHOTO pacTBOpa cyibdara Oapus, MOIyIeHHOTO METOAOM XH-
MUYeCKOl KoHAeH camu npu B3aumoeiicteuu BaCly, u Na,SO,4 B BomHOM cpee.

2. CKOpOCTh BWKCHUS KOJUIOMIHBIX YaCTHIl B BOJIC MO ICHCTBHEM 3JICKTPUYCCKOrO TOJ paBHA 5 10®
m-¢™. PaccrosHue Mexy snextpogamu 0,2M, pa3HOCTb MOTEHIHANOB Ha 31ekTpogax 200B. Paccunrats snek-
TPOKMHETHYECKUI MOTEHIMAN KOJUIOMIHOW YaCTHIIbI, €CITH BA3KOCTh BoJbI mpu 25°C paBHa 8,9'10'4 ITac, a
OTHOCHTEJIbHAS IUAJICKTPUUYCECKAs MPOHUIIAEMOCTh BOJIbI 78,5,

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

JlaGopaTopHas paéora k Temam S u 7

DyeKTpruecKas NPOBOAMMOCTh _PACTBOPOB _3JIEKTPOJIMTOB.
KoHaykTroMeTpHyecKoe TUTPOBAHMHE.

OnexkTpuyeckas IPOBOAUMOCTb PacTBOpa JIEKTPOJINTa — OOBEKTUBHOE CBOIMCTBO, XapaKTEpU3YIO-
1Iee ero CrmocoOHOCTh MPOBOAMTH AIEKTPUYECKUN TOK. OHa 3aBHCUT OT KOJMYECTBA M MPHUPOJIBI HOHOB,
IPUPOABI PACTBOPUTENS U TEMIIEPATypPhl pacTBOpa.

W3mepenne 31eKTponpoBOAHOCTH PACTBOPOB IEKTPOIUTOB HAXOIUT LIMPOKOE IPUMEHEHHE B Jia-
OOpaTOpHBIX METO/axX HMCCIEAOBaHUS, MOSTOMY, 3HAHHE OCHOB KOHIYKTOMETPUH — METOJa H3MEpEeHHS
ANEKTPONPOBOAHOCTH, HEOOXOIUMO OYIYIINM CHEIAAIACTAM

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

Boinosinenue padoTni:

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

2. IIpoBecTH KOHIYKTOMETPHUYECKOE THTPOBAHUE PACTBOPA CHIIHOW KHUCIIOTHI, C1a001 KHUCIIO-
Thl U CMECH JIaHHBIX KHACJIOT PACTBOPOM CHJIBHOTO OCHOBAHHS IO CIEIYIOIIEH METOUKE:

2.2. TlogroToBUTH MpOOY: MPH MOMOIIY MEPHOM MUIIETKH OTOOPATh COOTBETCTBYIOLIYIO allUK-
BOTY aHAIMU3UpyeMoro pactBopa (cM. [IpoTokos aHanu3a) B XUMHUYECKUH cTakaH oobemMoM 200mit
(paboumnii);

2.3. B GropeTKy 3aJUTh pacTBOP THAPOKCHUIA HATPHS U «3aHYIUTH» OIOPETKY (JI0BeCTH 00beM
IeJI0Ur B OIOpETKE J10 HYJIA);

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

2.5. Ilorpy3uTh B cTakaH ¢ Npoboil JaTuuK (IJIEKTPOJ1) KOHAYKTOMETPA;

2.6. lonuTk B cTakaH c npoOoii JIisi THUTPOBAHUS JUCTUJUTMPOBAHHYIO BOAY JI0 3aKPBITUS OT-
BEPCTHsI JUISI BBIXO/IA BO3/1yXa HA IATYMKE PACTBOPOM;




2.7. BKII0YUTh MarHUTHYIO MEIIAJIKY;

2.8. IlepexmmtouaTenb MpeIeIoB U3MEPEHHUS ITOCTABUTh B mojiokeHne 199,9 mS/cm; ecnm noka-
3aHHME MaJo, YBEIUYUTh YYBCTBUTEIHHOCTh MprOopa. 3ahUKCHpOBAThH MOKA3aHMS KOHTYKTOMET-
pa;

2.9. [IpunuBath TUAPOKCUI HATPUS (TUTPAHT) U3 OropeTku nopiwsiMu 1o 1 mit (em. [IpoTokon
aHanmu3za, Tabnuyer 1.1-1.3), mocne qoGaBieHNst O4epeTHOM OPIMU TUTPAHTA U TIIATENTHHOTO TIepeMe-
[IMBAHUS PACTBOPA, (PUKCHUPOBATH 3HAYCHHUE ICKTPOIPOBOTHOCTH;

2.10. TutpoBaHue MPOAOIKAT O MOJTYYEHUSI U3BMEHEHHUSI X0/1a 3aBUCUMOCTH yI€JIbHOM 2JIeK-
TPOIIPOBOJHOCTH OT 00BEMa MIENOYH; IS O0Jiee HATTISAHONW KapTHHBI KOHIIA TUTPOBAHUS TIPHIIU-
BaeTCS HEKOTOPOE U30BITOYHOE KOJUYECTBO IIETIOYH.

11. Jannbie BHecTH B Tabauyst 1.1 — 1.3 npoTokoina 1al.padoThL.

IIpoToKoJ J1a6opaTopHOii padoThI

KOHIICHTpAaIus pacTBopa meiaouu CH. nyaoH = OK6/11

OPUEHTUPOBOYHAS KOHIIEHTPALIHS COISTHON KUCIOTHI ( )

OpPUEHTUPOBOYHASI KOHLEHTPAIUS YKCYCHON KHUCIOTHI ( )

Turposanue cuiabHOi KHCa0ThI (HCI) cnababiM ocHoBanuem (NaOH)

06nem anukBoThl HCI, B3sTOI 1715t 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
2 (mS/sm)

O0padoTKka pe3yJbTaTOB IKCIIEPUMEHTA.

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

2. ITo rpaduky HaiileHO 3HaUCHHE IKBUBAIGHTHOTO 00BbEMa MIENour: VIKB. [IETIOUH = ...
3. Pacuer 3Hauenns koHIeHTpalmn aHanm3upyeMoro pactsopa HCl  Cu.(k-Tb1) 10 dhopmyre (4):

Cu.(x-Tb1) = CH. 1riey1oun * VIKB. mienount / Va k-Ter = ...

Cu.(HCl) = ...

Turposanue caadoii kucaoTel (CHsCOOH) cuabnbiv ocHoBanneM (NaOH)

o0wvem anmukBoTel CH3;COOH, B3sTO# 115t 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 No2 xpuBoii TutpoBanus caadoit kucaorel CH3COOH cunbHbiM ocHoBanuem NaOH B koopau-
HaTax & = f (V) npunaraercs.

2. Ilo rpaduky HaiieHO 3HaUCHHE IKBUBAICHTHOTO 00bEMa IIENOYr: VIKB. [IEJIOUH = ...

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

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

Cn.(CH,COOH) = ...

TutpoBanue cmecu kucaor (CH;COOH + HCI) cnabnbiv ocHoBannem (NaOH)

06bem anmukBoThl HCI, B3sTOM My1st TuTpoBanus Via = 3 wn
00wvem anmukBoTel CH;COOH, B3sT0# 1utst TUTpOBanust V2a = 3 wun

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 THTPOBAaHUS CMECH KHCJIOT CHIILHBIM ocHoBaHueM NaOH B koopanHaTax

2 = f (V) npunaraercs.

2. ITo rpaduky HaiiieHbl 3HAYSHNS SKBUBAICHTHOTO 0OBEMa MIENOUr: V13KB. menoun = ...

V/23KB. menouun = ...

3. Pacuer 3HaveHus KoHIeHTpanyu aHanusupyemoro pactBopa HCl  C'u.(x-te1) IO 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):

Vaks. menount = V23ks. menount - VIske. Hlenoun = ...

5. Pacuer 3HaueHus KoHIeHTpanyn aHanusupyeMoro pactBopa CH;COOH C'u.(k-T61) 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 coctosiHuil Bemiectsa. ['azoo6pa3noe cocrosinue. TBeproe
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 TEPMOJANHAMHUKHU: CUCTEMBI M TEPMOJAMHAMHYECKUE (PYHKIIH, BHYTPEHHSSA
SHEprus, TeroTa, padora.

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

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

. DHTANBIMUS 00pa30BaHMs. DHTPOIIHUS.

. Bropoe nauano repmogunamuku. Tepmoannamuueckuii morennuan ' mo60ca, 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

(GyrUTUBHOCTH.

. [oMorenHbIe u rereporeHHsle npouecchl. CKOpOCTh XMMUUECKOH peaKlnu.
11.

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

Bnusinue TemnepaTypsl Ha CKOPOCTb peaKLUU. JHEPrUsl aKkTUBALMU [Ipoliecca. Y paBHEHUE
AppeHnunyca.

Karanus.

VYcnoBre XMMHUECKOTO paBHOBECHS. 3aKOH JelcTByroMX Macc. KoHcranTa paBHOBECHS.
CMmenieHne paBHOBECHSI C U3MEHEHUEM KOHLEHTPALMK, TEMIIEPATypPhl U 1aBICHUS.
Knaccuduxanus pactsopos. PactBopumMocTs. [IponsBenenne pacTBOpUMOCTH.
Onexrponautuyeckas qucconuanus. Crenens aucconuanuu. CuiibHbIE U caalble
AIIEKTPOJIUTHI.

Honnoe npousBeaeHue Boasl. PH pactsopa.

IManponus coneit. BydepHbie cucTeMsl.

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

OcmMmoc 1 ocMOTHYECKOE JaBlieHue pacTBOpoB. 3akoH Bant-I'odda. M3oToHNMUYEeCKHEe
KOA(PHUITUEHTHI.

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

Teopus [lebas-Xrokkens.

OnexTpuueckas IpOBOAUMOCTb PACTBOPOB JIEKTPOJIUTOB. Yncna 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 (pazamu v pa3iaMyuHbIe BUJIbI TUAarPaMMBbl COCTOSHUS.

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

OBTEKTHUYECKasl U IEPUTEKTUYECKAsI TOYKU Ha IUarpaMMax COCTOSIHUS.

PaBHOBecHBIE ANEKTPOAHBIE peaKLIUU. DIEKTPOIHbIE TOTEHIIUANBI. DIEKTPOXUMUYECKUE
AJIEMEHTBI U AJIEKTPOIBHKYILIUE CHUJIBL.

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

CraHmapTHBIN BOJIOPOIHBIN 3JIEKTPOA. DIEKTPOBI IEPBOIO U BTOPOTo poad. OKUCIUTEIBHO-
BOCCTAaHOBUTEINBHBIE 2JIEKTPObl. BogopoaHas mikana noTeHIUaloB.
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.

OnextpoHas nossipuzanus. [loTeHnman pa3noxxeHus 1 nepeHanpsKeHue.
DNEKTPOXUMHYECKast KOPPO3Us METAILIOB.

TepmoanHaMuka NOBEpXHOCTHBIX sBieHMA. [loBepxHOCTHAst sHeprust [ mO6ca.
[ToBepxXHOCTHOE HATSIKEHHE.

[ToBepXHOCTHO-aKTUBHBIC M MOBEPXHOCTHO-UHAKTUBHBIE BEIIECTBA.
VYpasuenue ancop6ruu ['md0ca.

CmaunBanue. KanwuisipHble sBJICHUS.

Anresuda. Koresua. dnoranust.

AncopOrus. Ypasaenue ®@perinanuxa. Teopus aacopOiun JIenrmiopa.
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.

OO1w1ast XxapaKTepUCTHKA TUCTIEPCHBIX 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,

muddy3us, 0CMOTHUECKOE 1aBIICHUE, CEMMEHTALIHS.

OnTHdeckne CBONCTBA TUCIIEPCHBIX CUCTEM.

DNeKTPOKUHETUYECKUE sIBICHUA. J[3eTa-moTeHIHaI.

OO6pa3oBaHue U CTPOCHUE MUIICILI.

CrtpoeHnue 30eii U MeNTU3ALINS.

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

I'enmu. Ctynuu.



6. TEXHOJIOTHYECKAS KAPTA JUCLHUIIJIMHBI

OCHOBHAS OBPA30OBATEJIBHAS ITPOI'PAMMA
21.05.04 T'opHoe aeso
cnenuaau3amus Ne6 «OooramneHue mojae3HbIX HCKOMaeMbIX)
(xon, HampaBJIeHUE, TPOPIIIB)

TEXHOJIOI'HYECKASA KAPTA

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

Jlucuunuaa | duzmyeckas XuMHS

Kypc [2,3 |cemecrp | 4,5

Kadenpa ‘ OO01IMX JMCHUIIMH

HNBanenko B.U., 1.1.H., 101eHT, mpodeccop kadeapbl
00X TMCIMIIINH

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

Epmaxosa J.I'., crapumii npenoaasare/ib kadeapbl
O0IIMX TMCIMILINH

@®.1.0. npenogaBares, 3BaHUE, JT0JK-
HOCTb

DO, TPYZ[OGMKOCTL%C/:J,ET‘ 108/3 \ Komn-Bo CGMGCTpOB‘ 2 \ dopma KOHTPOJIS \ 3auer
UIK o011./TeK. cem. 2?_/48' HP/CMOGLL{./TeK. cem. 24/8, 16 -HBoﬁu.(./TeK. cem. 8/8, - CPC 001I./TEK. ceM. 54/12, 42

KomMmnerenuun oﬁyqamlueroca, (l)OpMI/IpyeMI)Ie B pe3yJsibTare 0CBOCHUA TUCHUIIIMHBI:

- TOTOBHOCTh C €CTECTBCHHOHAYYHBIX IMO3UIIMH OICHUBATh CTPOCHUE, XMMHUYECKUNA W MUHEPATHHBIN
COCTaB 3EMHOH KOpBI, MOP(OJIOrHUYecKHe OCOOEHHOCTH M TE€HETHYECKHE THIIBI MECTOPOXKICHUM
TBEPABIX TIOJE3HBIX HCKOMAEMBIX NPH PENICHHH 3a/Jad 10 PAIMOHATLHOMY W KOMILIEKCHOMY
OCBOEHHIO reopecypcHoro norenimana veap (OITK-4);

- BJIaJICHUEM METOJIaMU PAIlHOHAIBHOTO M KOMILIEKCHOTO OCBOSHUS T€OPECYPCHOTO IMOTSHITHAIA HEAP
(ITK-2);

- CHOCOOHOCTBIO BBIOMpATh TEXHOJIOTHIO MPOU3BOJCTBA pabOT 1O OOOTAIEHUIO TOJIE3HBIX
HCKOIAeMBbIX, COCTABIATh HeoOXxoaumyto gokymenraruio (ITCK-6.2)

. MaxkcumajbHoe
Kon ¢opmupyemoii KonauuecTrBo
Conep:xanne 3aganus . KOJINY€eCTBO Cpox npeaocraBiaeHus
KOMIIeTeHIIMH MeponpUsITHIA GaILIOR
Bgoonwuii onox
|He IPENYCMOTPEH | | |
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
OTK-4 I'sonpoc —15 Io pacniucanuro B 5
[K-2 3ager 2 Bompoc — 15 P
TICK-6.2 3amaua - 10 cemectpe
Bceero: 40
Hroro: 100
JHononnumensuuiit 010K
OIIK-4 BrInonHeHne HHANBUAYAIBHOTO PACYETHO-
TIK-2 TEOPETUUECKOI0 3aJaHUs 20 To cornacosanmio ¢
[ICK-6.2 TIpenoyiaBaresieM
Bcero: 20




IIkasa omeHMBas B paMKax 0auIbHO-pEeHTHHIOBOM cucteMbl MATY: «2» - 60 6aioB u Menee, «3» - 61-80
6aiioB, «4» - 81-90 6ayos, «5» - 91-100 6amioB.



