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1. O0mue cBexeHus

1. | Kadenpa OO0muX TUCIUTUTHH

2. | CnenuaibHOCTh 21.05.04 T'opnoe neno
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5. | ®opma 00ydeHus 3a04Has

6. | Tom Habopa 2014

1. IlepeyeHb KOMMETEHIUH

[TepeyeHb KOMIIETEHIINM

- TOTOBHOCTb C €CTECTBEHHOHAYYHbIX I1O3ULMH OLIEHUBAaTh CTPOCHHUE, XUMUYECKUH H
MUHEpAJIbHBIH COCTaB 3€MHOM KOpBI, MOP(OJIOrHYecKHe OCOOEHHOCTH W T'€HETHYECKUE THIIbI
MECTOPOKIACHUM TBEPIbIX IMOJE3HBIX HCKONAEMBIX IPH PEIIEHUH 3ajad 0 pPaldOHAIbHOMY U
KOMILIEKCHOMY OCBOCHHUIO reopecypcHoro norennuaia veap (OI1K-4);

- BJAQJCHUEM METOJAaMM palMOHAJIBHOIO M KOMIUIEKCHOTO OCBOEHHSI TI'€OpECypCHOTO
norennuana veap (IK-2);
- CHOCOOHOCTBIO BBIOMpAaTh TEXHOJOTHIO IPOM3BOJACTBA pabOT MO OOOTalIeHUIO MOJE3HBIX
HCKOIAeMBIX, COCTABISITh HeoOXoaumyto nokymenraimio (ITICK-6.2)




Kputepun u nokaszarenu olleHUBaHHUs KOMIIETEHIMI Ha pa3IMYHbIX dTanax ux GopMupoBaHHs

KpnTepIm H NMOKa3aTe/JIu ONCHUBAHUSA KOMHCTeHHl/Iﬁ

DopMBbI KOHTPOJISI

Jrtan (popMHPOBAHUS KOMIETEHIHH dopmupyemast G Y— Yyern: Baagers: cOPMEPOBAHHOCTH
(pa3neJibl, TeMbl JUCHUIIMHBI) KOMIIETEHIIUS .
KOMIIeTeH Ui
1. Ocnoswi yuenusi o cmpoenuu OIIK-4, TIK-2, | Kiaccudukamnuio arperaTHbIX HABBIKAMH PEIICHUS
sewecmaa. I1CK-6.2 COCTOSIHUH BelllecTBa, BasKHElue pacueTHbIX 33134
XapaKTePUCTHUKHU.
3aKoHBI UIeaJIbHBIX Ta30B. Y PaBHEHUS
COCTOSIHUS MJIaJIbHOTO Ta3a.
YpaBHEHHE COCTOSHUS pealbHOTO Ta3a.
2. Ocnoevl xumuyeckoll OIIK-4, TIK-2, | OcHOBHBIC MOHATHSA TEPMOIMHAMHUKY: ONpEeNeNsATh HAallpaBJICHUE | HaBbIKAMH pacuera
MEPMOOUHAMUKL. I1CK-6.2 CHCTEMBI U TePMOJANHAMHUYECKHE NPOTEKAHUs] XUMUYECKOTO | TerioBoro s dexra
(yHKIIMA. 3aKOHBI TEPMOINHAMUKH. mporiecca B TaHHBIX peaxmmm,
Ypasuaenue ['m66ca-/{rorema. YCIIOBHSAX TEPMOANHAMUIECKOTO
noTennuana [ mooca
3. Xumuueckas kunemuxa. OIIK-4, [IK-2, | [ToHATHE CKOPOCTH XUMHUECKOM TIPUMEHSTD: HaBBIKaMHU pacueTa
[ICK-6.2 peaxuu (3aBHCUMOCTB OT KHHETHYECKUE YPABHCHHUS | CKOPOCTH PEaKIiH B
KOHIICHTPAIUH, TEMIIEPATYPHI). IUTS pacdeTa CKOPOCTH JAHHBIX KOHKPETHBIX
[ToHsATHE SHEPTHU AKTHBALINH. peaxmmn, mpaBuwio BaHT- | ycIoBHsIX
VYpaBuenue Appennyca. [loustue Todda nist pacuera BhiNOHe e, pacueT u
KaTaJin3a, pojib KaTajau3aTropa B TEeMIIepPaTypHOTO oopmIere
XHMHYECKHX MpoLeccax. k03¢ puLmeHTa 11aGOPATOPHBIX PaGoT
1o remam 3 u 4
4. Xumuueckue pasnogecusi. OIIK-4, TIK-2, 3aKoH JEeMCTBYIOMINX MaceC AJIs ONpeAEsATh HAlIPABJIEHUE | HaBBIKAMH PELICHUS
I1CK-6.2 XUMH4eckoro paBHoBecus. IlonsaTue CMEIICHNS XUMHYECKOTO | PAacUYETHBIX 3a1a4
KOHCTaHThI paBHOBeCHs, TpuHIwMII Jle- paBHOBECHS B JaHHOM
[larenbe. KOHKPETHOM CJIyyae
5. Pacmeopui. OIIK-4, TIK-2, | Kiaccudukarmio pactBopoB. [ToHsATHE | ONpenensiTh:CUIy HAaBBIKAMH PACUETOB Brinonnenue, pacuer u
TICK-6.2 pactBopumocTH U 1P, ocHOBHBIE 3JIEKTPOJINTA, CPELY HMOHHBIX PaBHOBECUM odopmieHne

TIOJIOXKEHHUS TEOPUHU
AIIEKTPOIUTHUECKON AUCCONNAIIHH,
HOHATHS CTENEeHU Auccouuanuu, pH
pactBopa. ['unponus coneil. Ilonstue o
Oydepubix cucremax. Koumratuasie
cBoiicTBa pacTBOpOB. [loHsTHE
N30TOHMYECKOTO KO3(h(PHULMeHTa,

ko3¢ ¢unnenra akruBHocty. [lonsitue

pacTBopa C MOMOILBIO
uHauKaTopoB U pH-meTpa,
BO3MOXHOCTb IIPOTCKAHUS
THIIPOJIN3a KOHKPETHOMI
coJu

(crenens u K mmc., pH,
[1P, pacTBOpHMMOCTS);
KPUOCKOITHYECKIX U
30YIHOCKOITUIECKUX
pacdeToB.

nabopaTopHOH pabOTHI
mno reme Su’7




anekTponpoBogHocTH. Teoputo Jlebas-
Xrokkens. 3akoH Konbpayma.

6. @azosvle pasHosecus. OIIK-4, TIK-2, | OcHoBHEIE ompeneneHus (roMo- 1 O0OBSCHUTH OTIHYNE HABBIKAMH PEICHUS Pemenue 3amaq
[ICK-6.2 reTeporeHHas CUCTeMEL, (a3a, Gpa3oBoe | (a30BBIX MEPEXOI0B pacUYeTHBIX 3a/1a4
paBHOBecCHE, KOMIIOHEHT CHCTEMEI, TIEPBOTO B BTOPOTO PO/,
CTereHb cBOOOEL... ). [IpaBmio da3 TIPUBECTH TIPHMEPHI
I'n66ca. YpaBuenne Knaysuyca- Pa3IMYHBIX AUarpamMmm
Knane#ipona. /IluarpaMmMbl cOCTOSIHUS COCTOSIHUS
OJTHO- ¥ IBYXKOMITIOHEHTHBIX CHCTEM.
[ToHSTHS 9BTEKTHKU M NEPUTEKTHKH.
1. Dnexmpoxumuueckue npoyecchyi. OIIK-4, TIK-2, | IToHATHE 3JIEKTPOAHOTO MOTCHIIMATA IIpuBecTu npumepsl HaBbIKAMU Brinonnenue, pacuer u
I1CK-6.2 (paBHOBECHOTO U CTAaHIAPTHOTO), AJIEKTPOJIOB PA3INIHOTO INEKTPOXUMHUUECKHX odopmiienne
ypaBHeHHe HepHcTa, TUIIBI 2JIEKTPOJIOB; | THIA; OOBSICHUTH pacdeToB J1a00paTopHOU paboThI
MOHATHE KXUMIYECKUX U CYIITHOCTb mo TemMaMm 5 u 7
KOHIICHTPAIIMOHHBIX LIETICH, MTOTCHIIMOMETPHH; Pemenne 3amau
U PY3MOHHOTO MMOTCHIHANA; TTOHATHE | OOBSICHUTH CYTh
3JIEKTPOIH3a, 0COOCHHOCTH U KOPPO3MOHHBIX
KOJIMYECTBEHHBIC 3aKOHBI; TIOHATHE MIPOIIECCOB, IPUBECTH
TOJIIPU3AIUH, €€ BUIBI; TTOHITHS CIOCOOBI 3aIIUTHI OT
MepeHanpsHKeHUs, KOPPO3HH. 3IEKTPOXUMUIECKOI
KOPPO3HH.
8. Ilosepxnocmuvie a6neHus. OIIK-4, TIK-2, | IToHsTHS NOBEPXHOCTHOMN SHEPTHH U O0OBSACHUTH CYIIHOCTh HaBbIKAMU PEILICHUS Brinonnenue, pacuer u
I1CK-6.2 MOBEPXHOCTHOTO HaTskeHus, [TIAB, KallWJUIAPHBIX SIBJICHUH, pacuUeTHBIX 3a4a4 oopmiienne
aAre3uy U KOTe3UH; ypaBHEHHE agcop6uuu (B T.U. J1a00paTOPHBIX PaboOT
azncop6imu ['nbbca, ypaBHeHne HMOHOOOMEHHOM), CYyTh 0 TeMe
OpeitHIxa; KiaccuHUKAITTIO mporecca (GIIOTaluu, CyTh Pemenne 3amau
HMOHHUTOB, IPUMEPHI UX UCTIOIH30BaHUS | Teopuu JIeHrMIopa
B IIPOMBIIUICHHOCTH ISl OYHCTKH
CTOYHBIX BOJI.
9. Jlucnepcuule cucmemst, ux OIIK-4, [IK-2, | Ilonstre u knaccuGUKaIuo OOBSICHUTH CYITHOCTh HaBbIKaMU HaIlMCaHUs Brinonnenue, pacuer u
I1CK-6.2 JMCHIEPCHBIX CUCTEM; METOIbI MHIIEITI000pa30BaHMs; (hopMyIIBI MHILIEIUTBI, odopmirenne

ycmoﬁqueocmb u Koacyusiyusi.

MOJIYYE€HHUSI U XapaKTepHbIe CBOMCTBA
KOJUIOMJIHBIX CUCTeM.; moHsTue BMC,
TIpUMeEpPBI, TPUMEHEHHE.

TIPUBECTHU PUMEPHI
JIMCTIEPCHBIX CUCTEM
pa3JIMYHOTrO THUIIA,
TIPUMEPHI KOJUTOUOB B
HalleH KU3HU

BbIOOpa Hanboee
3¢ eKTHBHBIX
KOAaryJsTopoB,
HaBbIKAMU PEIICHUS
pacyeTHbIX 3a1a4

J1a00paTopHON paboThI
1o TeMe
Pemenue 3amau




KpuTtepuu u mkajiabl olleHUBaHUs

1. Kpurepum oneHku opopmieHHs JadopaTopHOi padoThI

10 GanoB BBICTABISETCA, €CIIM OTYET 10 paboTe CAaH BOBPEMS, OIIMOKU U HEJOYEThI OTCYTCTBYIOT,
pacueTbl U BBIBOJABI BEPHBI, MPOJEMOHCTPUPOBAHO 3HAHUE TEPMHHOJIOIMH, 00O3HAYeHUH, HOpMyN U
YPABHEHUN PEaKLIM.

8 OaiyI0B BBICTABIIAETCS, €CIIM OTUET IO paboTe CaH BOBPEMS, HO UMEIOTCS OT/AENbHbIE HE0YETHI,
B LIEJIOM pacyeThl W BBIBOJBI BEPHBI, MPOJEMOHCTPUPOBAHO 3HAHHE TEPMHUHOJIOTHH, 0003HAUYEHU,
dhopMya M ypaBHEHHI peaKIluii.

5 0ayIOB BBICTABIISIETCS, €CIIM OTYET MO paboTe HE CAAH BOBPEMS; B OTUETE MMEIOTCS OTACIbHBIE
HE/I04YeThl, HO B IIEJIOM pacyeTbl M BHIBOJbl BEPHBI, MPOJEMOHCTPUPOBAHO 3HaHHME OOO3HAYEHUH,
(bopMyn U ypaBHEHUH peakIuii.

2 Gayia BBICTABISETCA, €CIIM  OTYET 10 paboTe HE CAAH BOBPEMS, UMEIOTCS HEJIOUYEThl, OIINOKU B
pacuerax U (WIK) ypaBHEHUSX pEaKLuil.

0 OamnoB - ecnu  oT4yeT Mo paboTe He cAaH MM paboTa He BHINOJHEHA 0e3 yBaKUTEIbHOMN
IIPUYMHBI.

2. KpnTeplm OLCHKHU pCIICHUA 3aJaY Ha CCMUHAPCKOM 3aHATHHU

2 Oamna BBICTABISETCSA, €CIM CTYAEHT BEPHO pELIM MPeIIoKEeHHYI0 3ajady, MpeIiokKuil
pa3NUYHbIE BapUaHTHl €€ pelIeHus (ecaM CYyIIeCTBYeT HECKOJBKO BapHUAHTOB), apryMEHTHPOBAB HX,
IIPOAEMOHCTPUPOBAJ 3HAHNUE TEPMHUHOJIOTUH, 0003HAUCHUH U (POPMYIL.

1 Gamna BeICTABIISETCS, €CIIM CTYIEHT PEHIMI MPEUIOKEHHYIO 337a4dy, HO JAOMYIICHBI HEKOTOpHIC
HE/I04eThl B TEPMUHOJIOTUH, 0003HAUCHHSIX.

0,5 GamnoB BBICTABJIAETCS, €CIM CTYICHT Pl MPEAJIOKECHHYIO 3alady C HE3HAYUTEIbHBIMU
omMnOKaMu, W/WiaM ObUIM JOMYIIEHBl IpyOble OMMOKM B TEPMHHOJIOTHMH, 0003HaueHHsX, (Gopmynax,
HAaIllMCAHUM YPABHEHUIN PEAKLIUM.

0 GamioB - ecliM CTYIEHT He pellnl NPeAJIOKEHHYIO 3a/auy MM HEBEpHO yKa3all BapUaHThI
pereHus.

Tunosvie  KOHmMpObHBIE  3A0AHUA U MEMOOUUECKUe  Mamepuansl,
onpedenaouiue npoyeodypvl OUEHUBAHUA 3HAHUIL, YMEHUIl, HABLIKOG U (U1U) onbima
0eamenvbHOCmU, XAPAKMeEPU3YIowuUx Imanvl GopmMupoeanus KoMnemeHuuii 6
npouyecce 0ceoeHusn 00pa3z0eameabHoOl NPOPAMMbl

1) Tunosoe opopmnenue nabopamopnoit padonoi
(Meroanueckue yka3aHus K J1a0OpaTOpHBIM paboTaM MMEIOTCS B paclieyarkax U B 0a3e KOMIIbIoTepa
ka0.306, kop.2)

JlaGopaTopHas padora Ne

JuieKTpuUecKas. MPOBOAUMOCTh PACTBOPOB 3JIEKTPOJIMTOB.
KoHaykToMeTpHyecKoe TUTPOBAHMHE.

Hens padorbi: OCBOMTH M 3aKPENUTh HABBIKK PabOTHI C M3MEPHUTENFHBIM IPHOOPOM — KOHIyKTOMeTpoM. [locTtpouTts
KpUBBIE TUTPOBAHUSI CUJIGHBIM OCHOBAaHUEM CHJIBHOW M CJ1a00# KHCIIOTHI, @ TakKe CMECH JaHHBIX KHUCIOT. Onpenenurs ¢
TIOMOIIIBIO TTOJTYYeHHBIX KPUBBIX KOHLIEHTPALIMIO PACTBOPOB HCCIIELYEMBIX KUCIIOT.

IIpoTokoJ JadopaTopHoii padoThI

KOHIIEHTpAIus pacTBopa menoun CH. NaoH = 9K6/1

OPHUCHTUPOBOYHASA KOHICHTPAIUA COJITHO# KUCJIOTBI ( )




OPHUEHTHPOBOYHAS KOHIICHTPAIHS YKCYCHOM KHUCTOTHI ( )

TurpoBanue cuiabHOM kKuca0Thl (HCI) cnabubiM ocnoBanueM (NaOH)

06beM amukBoTel HCI, B3sTOI mnst THTpoBanust Va = _ 5 un
Pe3ynvmamol uzmepenus 31eKmponposoOHOCHY RPU MUMPOGAHUYU KUCTIONIbL WLe/10UbI0 Tabnuna 1.1
V (tenosm)wn 0 1 2 3 4 5 6 7 8
)
V(wmenoummr 9 10 11 12 13 14
)

O0padoTka pe3yJbTATOB IKCIIEPUMEHTA.

1. I'padpux Nel kpuBoit TuTpoBanus cunbHoU krcinoTel HCI cunbHbIM ocHOBanneM NaOH B koopamHaTax
x =T (V) npunaraercsi.

2. Ilo rpaduky HalineHO 3HaYEHUE SKBUBAICHTHOIO 00bEMa IIENOUn: VIKB. HIEJI0UH = ...

3. Pacuer 3HaueHus KoHIeHTpauu ananusupyemoro pactsopa HCl  Cu.(k-tb1) o popmyne (4):

Ch.(x-161) = CH. meyioun - VakB. mienoun / Vak-Ter = ...

Cr.(HCI) = ...

Turposanue ¢aa60il Kucaorbl (CH3:COOH) cuabubiM ocHoBanueM (NaOH)

o0bem anukBoTel CH3COOQOH, B3sTO# /U1 TUTpOBaHust Va = _ 5 wun
Pe3ynvmamot uzmepeHus I1eKmMponposoOHOCHY RPU MUMPOGAHUY KUCTIONLbL WLe/10UbI0 Tabnuna 1.2
V (menowm)mn 0 1 2 3 4 5 6 7 8
)
V(esnoumpr 9 10 11 12 13 14 15 16 17
)

O0padoTka pe3yJbTATOB IKCIEPHUMEHTA.

1. I'padpux Ne2 xpuBoit TuTpoBanus ciaaboit kuciotel CH3COOH cunbabiM ocHoBanneM NaOH B koopauHaTax
x = (V) npunaraercs.

2. Ilo rpaduky HaiiieHO 3HaUEHHE IKBUBAICHTHOTO OOBEMA IIEJIOUH: VIKB. LIENIOYH = ...

3. Pacuer 3HaueHus koHIeHTpauy ananusupyemoro pactsopa CHsCOOH Ch.(k-tb1) 1o popmyne (4):

Cu.(x-1b1) = CH. esioun - VaKB. mienoun / Vak-Ter = ...

Cu.(CH;COOH) = ...

Turposanue cmecu Kucaor (CH:COOH +HCI) cunbabiM ocHoBanuem (NaOH)

o6bem anmukBoTel HCI, B3sTOM Mytst TuTpoBanust Via = 3 wn

00bem anukBoTel CH3COOH, B3sTOM U1 TUTpOBaHust V2a = 3 wun




Pe3zynomamul uzmepenus 3,1eKmponpo8o0OHOCMU NPU MUMPOBAHUU CMECU KUCTIOM_ULe10UbI0 Ta6n1/1ua 1.3

V (enoun)wn 0 1 2 3 4 5 6 7 8
xC )

V (tenosm)wn 9 10 11 12 13 14
xC )

O0padoTka pe3yJbTATOB IKCIIEPUMEHTA.

1. I'pacpux Ne3 KpuBO# TUTPOBAHUS CMECH KHCIIOT CHIbHBIM ocHoBaHKeM NaOH B koopaunatax  y = f (V)
MPUJIaraeTcsl.

2. 1o rpaduky HaiiieHbl 3HAUCHUST SKBUBAJICHTHOTO 00bheMa I1eioun: V13Ke. menoun = ...

V23KkB. wenoun = ...

3. Pacuer 3Hauenns koHIeHTpannu aHanmsupyeMoro pactopa HCl  C'a.(xk-1s1) 10 hopmyrie (4):

C'u.(x-1p1) = Ch. menount + V1aks. wenourt / Vlax-ter = ...

C'n(HCl) = ...

4. Pacuer 3HaueHHsI HKB.00ObEMa IIETOYH, MOMIEAIIET0 Ha TUTPOBAHKE CIIa00i KACIOTHI Mo hopmyite (5):
V>kB. menoun = V23ks. menoun - V1sks. [lenoum = ...

5. Pacuer 3HaueHus KoHIeHTpaluu ananusupyemoro pactsopa CHsCOOH C'u(k-11) 110 hopmyte (4):

C'u(x-161) = Ch. menount + Voake. menoun / V2a x-me1 = ...

C'u.(CH:COOH) = ...

2) Ilpumep pewtenus 3a0auu

PaccunTaiiTe n3MeHeHHe AaBIeHUS, HEOOXOAMMOE UIsi U3MEHEHUSI TeMIIepaTyphl IJIaBJICHHUS JIba Ha
1°C. Tlpu 0°C »HTANBIHSA MIaBIeHUs Jbaa paBHa 333,5 [k T | yaensHble 00BbeMbI KHUAKOH BOBI U JIbIA
paBHbI Vore. = 1,0002 et u Vme. =1,0908 cm®rt

Pewenue:

1. Haxooum u3zmenenue o6vema npu naaeieHuu avoa:

Vare.- Vme. = 1,0002 - 1,0908 = - 0,0906 cm®tr =-9,06 - 108 m3-r?
3. Paccuumvisaem usmenenue oasnenus no ypaeuenuio Knaysuyca- Knaneiipona

dp/dT = Ann H/ TAnnV = 333,5/273,15(- 9,06 -108) = - 1,348 -10" (TTa-KY) = - 133 atm-K?
= IIpM NOBBIIEHUH AaBieHUsA Ha 133 atMm Temneparypa IIaBjIeHUs JibJa IOHMKAEeTCs Ha 1 rpaayc.

(3HaK «= » IMOKAa3bIBACT, YTO IMPU MOBBIIICHUHN OABJICHUA TEMIICpATypPa ILIaBJICHUS HOHI/I)KaeTCSI)




3) Ilpumepst munogvix IK3aMEeHAUYUOHHBIX 3A0aY
Pa3znen 2: OcHOBBI XUMHYECKOH TePMOIUHAMHKH.

1. Bsruuciure A H°, A U°, A G° u A A° nnsa peakuun 2C0O2) =2CO »+ O2(ry Ompeaenure, BO3SMOKHO
JI CaMOTIPOM3BOJIFHOE MPOTEKAHKE PEAKIMHU TP CTAHAAPTHBIX YCIOBUSIX.

2. Hcnonksys ypaBaenue Kupxrodda s HeOONBIIOro TeMIiepaTypHOTO HHTEpBaia pacCUYUTaTh TEIIIOBOU
ekt peakun  CHzOHy+3/202=COxry+2H20¢y 1pu Temneparype 500K u nasnenun 1,0133-10° I1a.

Paszgen 3: XumMuueckasi KHHETHKA.

1. B peakuuu 2-ro mopsiaka A + B — D HauanbHbIe KOHIICHTPAIIMK BeIeCTB A ¥ B paBHBI, COOTBETCTBEHHO,
2,0 momms a1t 1 3,0 monb 1. Ckopocts peakuuu pasHa 1,2-1073 mMonb-m1-¢’l npu KoHueHTpauuu Bemectsa A 1,5
MoJtb-1t. PaccunTaiite KOHCTAHTY CKOPOCTH U CKOPOCTh PEaKIMK TP KOHIeHTpamuu B 1,5 Monb i,

2. DHeprus aKTHBAIlMM HEKOTOPOMl PEaKIMH B OTCYTCTBHE KaTanusatopa paBHa 75.24 kJlk-Moib?, a ¢
karamsatopoM — 50.14 x/lx-Momb™. Bo CKOIBKO pa3 BO3PACTET CKOPOCTh PEaKIMU B MPHCYTCTBUM KaTalu3aTopa,
€clIu peakuus nporekaet mpu 25°C.

Paszpnen 4: Xumnueckue papHOBeCHs].

1. Tpu 823 K u maBnenmu 1.0133-10° Ila crenens auccomuamuu (HOCreHa Ha OKUCh yIJIEPOIA M XJIOpP paBHA
77%. Onpenenuts 3HaueHus K u K.

2. cnonb3ys cripaBouHble AaHHBIE, HAWTH MPHUOIMKEHHOE 3HAYCHUE TEMIIEpaTyphl, IPU KOTOPOW KOHCTaHTa
paBHOBeECHS peakilui 0O0pa30BaHUS BOJSHOTO Ta3a C(rpadut) + H2O(r.) «» CO(r.) + Ha(r.) paBHa eauHUIE.
3aBucumocthio AH® 1 AS°® ot Temriepatypsl ipeHeOpeYs.

Paszpnen 5: PacTBopbl.

1. B mpecHo#i Bozme, 3aneratouieid Ha riryomne 200 meTpoB W mMmeromiell Temmepatypy 15°C, HalieHsl
cnenyromue ra3el: CHs , CO2 1 N2, pacTBopuMocTh KOTOpHIX B 1 11 Boas! paBHa: VOcHs= 0.400 1, Vco2= 0.350 m,
VOn2=0.015 1. Koaddummentsr agcopbunm 3tux razoB npu 15°C paBabl  ochs = 0.037, acor = 1.02, an2 = 0.017
(1:/71aTt™). OnpeaeNuTh mapiraibHbie aBICHUS KaXKI0TO U3 PACTBOPCHHBIX T'a30B.

2. Kakyto maccy rinunepusa cienyer 106aButh K 0,5 1 Bogsl, YTOOBI pacTBOp HE 3aMep3all A0 TEMIIEPaTyphl
(-5°C)? DHTanbIUs MIABIEHHUS BOABI paBHa 6 K[ Mok ™.

3. PactBop, comepxammii 0,8713-10° mons TpocTHHKOBOro caxapa B 1 M3 mpu 291 K m300cMOTHYEH C
pacTBopoM xyopucToro Harpus, coxepxkamero 0,5-10° mons NaCl pacteopa B 1M® pactBopa. Onpenenute
KaXYIIyIOCs CTENeHb Iucconnaniy U ko duunent Bant-I'odpda 11 xaoprucToro Hatpusl.

Paznen 6: ®a3oBble paBHOBECHS.

1. 3aBHCHUMOCTH TeMIepaTypbl IUIABICHUS HadTaluHa OT JaBJICHHS BBIpaXKaeTcs YpaBHEHUEM:
tu= 80,10 + 0,0371-10°P(ITa) — 186,99-108P, (Ila). Paccuurate M3MeHEHHME O0bEMa NPH IUIABICHMH 1 Kr
HadranuHa ipu P = 1 aTm, ecnu ero Terora masineHus pasHal38,6 JIx/T.

2. OmpenienuTe 4YUCIO HE3aBUCUMBIX KOMIIOHEHTOB, 4Hcio (a3 (YKaXuTe, Kakhe) M YHCIO CTeleHei
CBOOOJIBI B CHCTEME IMPU 33JaHHBIX BHEIIHUX ycloBUsX. CHCTEMa COCTOUT M3 HACHIIIEHHOTO BOJHOTO pacTBOpa
CuSO0;s ¢ xkpuctamuramun CuSO4 u pactBopa HoSO, ipu 3amanHoM BHemHeM naBienuu P = 1,01 - 105 [la.

Pa3gen 7: DiekTpoxumMmuyecKne mpouecchl.

1. DJIC nenwn, cocrostmeit n3 0,1 H KaJOMENBHOTO 3JIEKTPOJAA, WCCIEAYEMOTO PacTBOpPa M XHHTHIPOHHOTO
anekrpoza npu 25°C pasua 0,247 B. Haiitu pH pacTBopa, eciiu 3JeKTpOIHBINA TOTEHIHA KaJOMEIBHOTO 3JICKTPOIa
Exan.= 0,334 B, a cranmapTHBIN 2JIEKTPOAHBIN MOTEHIIMAT XUHTUAPOHHOT O 3nnekTpoaa E° .= 0,699 B.

2. Tok cuioit 2.5 A, poxo/is yepe3 pacTBOp EKTposnTa, 3a 30 MUH BBIIENsSET U3 pacTBopa 2.77 T MeTaa.
Haiitu 5xkBUBaJICHTHYIO Maccy MeTaljia.

Paznen 8: [loBepXHOCTHBIE SIBJIEHUS.

1. OnpenenuTe NOBEPXHOCTHBIN U30BITOK (B KMOJIB/M?) ripu 10°C 17151 BOJHOTO pacTBopa, coepaiero 50 mr/i
nemapronoBoit  kuciaoTel  CgHi7COOH. IloBepXHOCTHBIE HATSHKEHHS HUCCIEAyeMOro pacTBOpa M BOBI
COOTBETCTBEHHO paBHbI 57-107° H/m u 74,22-1072 H/m.

2. Ilpm wm3ydeHun aacopOIMHM TApOB JTaHOJA HA AKTUBUPOBAHHOM yriie OBUIH TOJYYCHBI
CIEAYIOLIME JaHHbIE:
p 1102 Ila 5,33 9,87 17,33 23,06 45,53
A 103, M¥/kr 14,9 19,1 24,2 27,3 36,8



(p - paBHOBECHOE NaBjCHME MMapa, A - BelWYMHA aacopOIuu). I'paduyecku ompeneanTe KOHCTAHThI YpPaBHEHUI
Opeitnnnxa u Jlearmropa. Paccumaiite BenwmauHy afcopOmuu npu p = 3000 Ila. Mcnone3ys o6a ypaBHEHUS,
BBIYMCIIUTE, CKOJIKO 3TaHOMA aJICOPOUPYyETCs Ha 5 KT yIJIs.

Pasnen 9: lucnepcHble cCHCTEMBI, HX YCTOHYMBOCTDL M KOATyJISIIHA.

1.Hammummte ¢opMyity MUIIEIUTBI KOJUIOMIHOTO PacTBOpa cyib(haTta Oapus, MOITy4eHHOTO METOI0OM XUMHUIECKOM
KoHaeHcaluu npu B3aumozeicteuu BaCl, u NapSOs B BogHOM cpejie.

2. CKOpOCTh JBMKEHMSI KOJUIOUIHBIX YacTHI[ B BOJE IIOJ JAEHCTBHEM DIEKTPUUECKOrO mojs paBHa 5-10° m-c™,
Paccrosnue wmexnay anekrpomamu  0,2M, pa3sHOCTh TNOTCHOUMAIOB Ha anekrpoaax 200B. Paccuurath
SIEKTPOKMHETUYECKUI MMOTEHIMaI KOJUIOMJHOM YacTUIBI, €CIIM BA3KOCTh BoAbl pu 25°C pasna 8,9-10 Ila-c, a
OTHOCHTEIIbHAS TUAJIEKTpUIECKasl MPOHUIIAEMOCTh BOJIBI 78,5.

Bonpocel k 3xk3amMeHy

1. Kuaccudukamms arperaTHsIX COCTOSIHUN BemecTBa. ['a3000pasnoe cocrosinue. TBepaoe
cocrosiHue (amopdHoe u kpuctaumdeckoe). Ilomumopdusm. XKunkoe cocrosiHue.

2. DreMeHTHl MOJEKYISIPHO-KHHETHUECKOW TEOpHH. 3aKOHBI HJICANIbHBIX Ta30B. Y paBHEHUS
COCTOSIHUS MI€AJIBHOTO ra3a. Y paBHEHHE COCTOSIHUS PEeabHOIo rasa.

3. OcCHOBHbIE TOHATUS TEPMOJMHAMUKU: CUCTEMBbI U TEPMOAMHAMUYECKUE (PYHKIIUH,
BHYTPEHHSS1 DHEPIHsl, TEIUI0Ta, padboTa.

4. TlepBoe Hauanmo TepMoAMHAMUKH. TermmoBoit 3¢ ekt n3o6apHoTo mporecca, moHATHE 00
SHTAJIBIIUY.
Temnora peakuuu. 3akoH I'ecca. CtaHgapTHOE COCTOSIHUE.
DHTanabnus 00pa3oBaHUs. DHTPOIIHUS.
Bropoe Hauano tepmoarHamuku. TepmoauHamuueckuid morenuuan ['ud0ca, ero
BBIUNCJICHHE.

8. OmnpezneneHue HaNpaBIeHUs MPOTEKAHUS XUMHUECKUX PEAKLIUH.

9. Tlonarme xummuueckoro noreHnuana. Ypasuenue [ mooca-/{rorema. [lonsiTie 06 akTHBHOCTH U
(GYrUTUBHOCTH.

10. F'omoreHHbIe U reTeporeHHbIe Mporecchbl. CKOPOCTh XUMHUECKOW PEeaKIIny.

11. ®akTopsl, BAUAIONINE HA CKOPOCTh PEAKIMH. 3aBUCUMOCTh CKOPOCTH PEaKLUU OT
KOHLIEHTpaluu peareHToB. [1opsAa0K 1 KOHCTaHTa CKOPOCTH PEAKIIUH.

12. BaustHue TeMIlepaTypsl Ha CKOPOCTh PEaKIUU. DHEPTUs aKTHBAIMU TIpo1iecca. Y paBHEHHE
AppeHnnyca.

13. Karanus.

14. YcnoBrue XuMHUYECKOTO pPaBHOBECHS. 3aKOH JeUCTBYrONMX Macc. KoHCcTaHTa paBHOBECHS.

15. Cmerienue paBHOBECHS ¢ M3MEHEHHEM KOHILIEHTPAIH, TEMIIEPATYPhI U JABICHHUS.

16. Kitaccuduxkarus pactBopoB. PactBopumocTs. [Ipon3BeieHre pacTBOPUMOCTH.

17. Dnextponutnueckas apuccounanus. Crenens nuccounannu. CuinbHbIE U cradbie
IIEKTPOJINTHI.

18. NonHoe pounsBeneHre Boabl. PH pacTBopa.

19. l'upponus coneit. bydepHsie cuctemsr.

20. Paz6aBnennbie pacTBophl. JlaBinenue nmapa pacrBopoB. 3akoH Payns. 3akon I'enpu.



21.

22.
23.
24.
25.

26.

217.
28.
29.

30.
31.

32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
o1.

OcMoc 1 ocMOTHYECKOE JaBieHUE pacTBOpoB. 3akoH BanTt-I'odda. M3oToHmueckue

KO3 PHUITUEHTBI.

Temmeparypsl 3aMep3aHus U KUTMEHUs1 pacTBOpoB. Kprockonus. D0ynnockomnusi.
AKTHBHOCTH U K03(ppuireHT aktuBHOCTH. OHHas cuia pacTBopa.

Teopus Jlebas-Xrokkens.

DnexTpuyeckas MpoBOAUMOCTh PAaCTBOPOB AJIEKTPOJIUTOB. Yncia nepeHoca. 3akoH
Konbpayma. Kongykromerpus.

VYcnosue paBaoBecus (a3. CymecrBoBanue (as. [Tonsarue ¢as3pl, KOMIIOHEHTA, CTETIEHU
cBoOoib1. [IpaBmitio a3 'nb6ca.

®dazoBele nepexoabl. YpaBHeHue Knaysunyca-Knaneiipona.

PaBHOBecue Mexay GazamMu U pa3TUIHbIC BUABI THATPAMMbI COCTOSHHSL.

Cucremsl, 00pa3yroniye TBepAbIe paCTBOPHI, U XUMHUECKHUE COCTUHEHUS C KOHTPYIHTHON U
HEKOHI'PYIHTHOHM TOUYKOM IJIaBJICHUS.

OBTEKTHYECKAs U NEPUTEKTUYECKAsi TOUKU HA IMarpaMMax COCTOSIHHUSL.

PaBHOBECHBIE 3EKTPOIHBIE PEAKIUU. DIEKTPOAHBIE TOTEHIUAIBI. DIEKTPOXUMHUUECKUE
AJIEMEHTBI U AJIEKTPOJIBUKYILIUE CUJIIBI.

TepMoMHaMKKa JIEKTPOXUMUYECKUX JIEMEHTOB. Y paBHeHHe HepHceTa. DieKTpoasl U ux
KJaccuukarms.

CraHapTHBIN BOJOPOIHBIN ANEKTPOA. DIEKTPOIbl IEPBOrO U BTOPOro pojaa. OKUCIUTENbHO-
BOCCTAaHOBUTEJBHBIE 2JIEKTPOAbl. BonopoaHas mikana noTeHIUalos.
Konuenrpanuonssle 3neMeHTsl ¥ 11} Py3noHHbIi noteHuuai. [lotenunomerpus.
HepaBHoBecHbIE 371€KTPOJHBIE TPOLIECCHI. DIEKTPoIn3. 3akoHbl Papases.

OnexrpoaHas noispusanus. [loTeHnnan paznokeHus u nepeHanpsKeHue.
DNEeKTPOXUMHUYECKasi KOPPO3UsI METAJIIOB.

TepMmoauHaMuKa NOBEpXHOCTHBIX sBNeHHN. [loBepxHOCTHAst sHEeprus ['n6oca.
IToBEpXHOCTHOE HATSKEHHE.

[ToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-UHAKTUBHBIE BEIIECTBA.

VYpaBuenue ajcopOrun ['ndoea.

CmauuBanue. KanwisipHble siBI€HUS.

Anresus. Koresus. @oranus.

Ancop6uus. YpaBuenue @peitnanuxa. Teopus agcopouuu JIeHrmropa.

OO6pa3oBaHue U CTPOCHHUE TBOWHOTO AJIEKTPUIECKOTO CIIOSI.

AncopOuust 31eKTponuToB. MloHooOMeHHast aficopOIus.

Knaccugukaius HOHUTOB, X UCIOJIB30BAHNE B IPOMBIIIUIEHHOCTH JUISI OYUCTKH CTOUHBIX
BOJ.

OO011ast XapakTepUCTHKA TUCIIEPCHBIX CUCTEM.

VYcroituuBocTh qucnepcHbix cucteM. Koarymsmus u gpuoxynsus.

Metos! nonyuenus 1MooOHbIX cucteM. KomutouaHble cCTEMBI.
MonekynsipHO-KMHETHYECKUE CBOMCTBA KOJJIOUIHBIX CUCTEM: OPOYHOBCKOE JIBH)KEHUE,

nuddy3usi, 0CMOTHYECKOE JaBJICHUE, CEIUMECHTAITHS.



52. OnTryeckune CBOMCTBA TUCTIEPCHBIX CHCTEM.

53. DneKTpoKUHEeTHYeCKHe siBlIeHus. J[3eTa-nmoTeHmuuar.

54. O6pazoBaHue U CTPOCHHE MHIIEILIL.

55. Ctpoenue 30:1€i 1 menTu3anus.

56. MuKporeTeporeHHble CUCTEMBI: CYCIICH3HH, IMYJIbCUH, TIEHBI, a9PO30JIH.
57. PacTBOpBI BEICOKOMOJIEKYJISIPHBIX COEIUHEHUI.

58. I'emu. Ctyanu.

IIpumepHas TeMaTHKa J1a00paTOPHBIX padoT

Ne Tema naGopatopHoii paboThI
paznena

CkopocTh XMMUYECKOM peakiun. VccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAaKIMK OT KOHIIEHTPALUH
pearupyroImx BELECTB U TEMIIEPATYpBhI.

3
Ornpezenenye KOHCTAHTbI CKOPOCTH PEAKLMK OKUCIICHUST HOAMIA Kausl 1epcynb(paTtoM aMMOHUSL.

4 Xumuueckoe paBHoBecre. CocoObl CMEIIEHHsI XUMUYEeCKOTO PABHOBECHSI.
OnextponpoBoaHocTs. KoHykTOMETpHUeckoe TuTpoBaHue. IlocTpoeHre KpUBBIX TUTPOBAHMS.

57

OnextpornpoBoHocTh. Konmykromerpus. OnpeneneHye CTeNeHn 1 KOHCTAHThI AUCCOLUALNH
YKCYCHOM KHCITOTBI.
HccnenoBanue MONeKyISIpHOM a/IcOpOIIMU pacTBOPEHHOT'O BEIIECTBA W3 PACTBOPOB Ha
AKTUBMPOBAHHOM YIJIE.

8 .
HccnenoBanue 0OMeHHOH a1copOLMN HOHOB.
Honoobmennas ancopOrust. Ouuctka Bojbl. Paznenenue Meu 1 IMHKA Ha KATHOHUTE.

9 YcroitunBocTh qucTiepeHbIX chcTeM. [lomydenre Mo iIbHBIX 1 IMopOOHBIX 30M1ei. M3yueHune

opora KoaryJjisiu ruapo30Jid KeJie3a.




TEXHOJIOI'NYECKAS KAPTA JUCIHUIIJIUHBI.
OCHOBHAS OBPA3OBATEJIBHAS ITPOT'PAMMA
21.05.04 I'opHoe xeno
cnenuaan3anus Ne6 OooramnieHue mojae3HbIX HCKOMaeMbIX
(xox, HampaBiIeHHUE, MTPOQUIIb)

TEXHOJIOI'NTYECKASA KAPTA JUCIIUIIJIMHBI

udp mucmummas: no PYIT | B1.B.OJ1.7

JlMcuuIiIrHa ‘ dusnyeckass XuMus

Kypc |4 | cemectp |78

Kadenpa | O6mmx AncuHnINHE

®.1.0. npenonasatexns, 3panue, HNBanenko B.U., 1.T.H., npodeccop; MacaodoeBa C.M., K.T.H., AOLEHT

JIOJDKHOCTh
DOLI. TPYAOEMKOCTbuac/3ET |252/7 Kon-Bo cemectpoB | 2 | Dopma KOHTpONA Ox3amen 9/9
-HKO(SLu./TeK. CeM. |14/14 lr[POGLu,/TEK, CeM. A/4 |IIE06111./TEK. ceM. |4/4 | CPC o01I./TeK. ceM. 221/221

Komnerenuun odyuarmerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOECHHUS AU CIHTLINHBI:

- TOTOBHOCTh C €CTECTBCHHOHAYYHBIX IO3UIIMI OIICHUBATH CTPOCHHE, XUMHUYCCKUI W MHHEPaTbHBIN
COCTaB 36MHOM KOPbI, MOP(POJIOTHYECKHUE OCOOCHHOCTH M TCHETHUECKUE TUITBI MECTOPOIKICHUH TBEPIBIX
MOJIC3HBIX HCKOMAEMBIX IPU PEIICHWH 3a1ad 10 PalMOHAILHOMY W KOMIUIEKCHOMY OCBOCHHIO
reopecypcHoro norenimana veap (OITK-4);

- BJIAJICHUEM METOJaMHU PAIMOHAIBHOTO W KOMILICKCHOTO OCBOSHHS T€OPECYPCHOTO MOTCHIIMANIA HEAp
(ITK-2);

- CITOCOOHOCTHIO BBIOMPATH TEXHOJIOTHIO MPOU3BOJICTBA PA0OT MO 0OOTAIICHHUIO MOJIC3HBIX UCKOMIAEMBIX,
COCTaBJIATh HeoOXoaumyto gokymenraimio (ITCK-6.2)

Koa ¢opmupyemoii KoanuecrBo MaxkcumaJjbHoe Cpok
Copepxanue 3a1aHus .
KOMIIeTeHIIN T MEpPONpPHATHIi | KOINYecTBO 0AJ1J10B |  Mpe0oCcTaBJIEHHS
Beoonwuii onox
He npenycmorpen | | | |

Ocnoenoil 010K

BrinosnHenue u
OIIK-4, TIK-2, [ICK-6.2 |opopmienue 4 40 Bo Bpems ceccun
mabopaTOpHBIX paboT
Pemenue 3amaq Ha

OIIK-4, IIK-2, IICK-6.2 4 8 Bo Bpems ceccun
[PAKTHYECKUX 3aHITHUSIIX
OTIK-4, [TK-2, TICK-6.2 | 20018 Ha IPaKTHiCCKit 6 12 Bo Bpemst ceccHn
BAHATUAX
Bcero: 60
Bompoc 1 20
OIIK-4, IIK-2, TICK-6.2 |9x3amen [To pacriucanuto
Bompoc 2 20
Bcero: 40
HTroro: 100
Jlononnumenvuowlit 610k
OHK-4, HK-2, HCK-GZ BrimosiHeHIE WHAWBUIYaJIbHOTO 10 110 COI'JIAaCOBAHMHIO C
TEOPETHYCCKOTO 3aTaHuUs [peroaBaTeaeM
[T0 COTJIACOBAHUIO C
Bcero 6a1J10B 10 10NMOJIHUTEIBHOMY 0J10KY 10
[peroaBaTeaeM

[lkana oueHuBaHUS B paMKax OayulbHO-peHTHMHTOBO#l cuctembl MAI'Y: «2» - 60 6amnoB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amoB, «5» - 91-100 GamoB.



