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1. IlepeyeHb KOMNETEHUIHA

[TepeyeHb KOMIIETEHITINI

- TOTOBHOCTh C €CTECTBEHHOHAYYHBIX IO3WUIIMNA OIIEHWBATH CTPOEHUE, XMUMHYECKUU U
MUHEPaNbHBIM COCTaB 3€MHOM KOpBI, MOpdoioruuyeckue OCoOEHHOCTH M TE€HETHYECKHE THIIbI
MECTOPOXKICHUN TBEPJBIX MOJIE3HBIX HMCKOMAEMBIX NPH PEIICHHH 3a/a4 10 PalUOHAILHOMY U
KOMITJIEKCHOMY OCBOEHHIO reopecypcHoro noteniuaia Heap (OI1K-4);

- BIAQJCHUEM METOJaMH pAaIOHAJBHOTO W KOMIUIEKCHOTO OCBOCHUS T'€OPECYPCHOTO
norennuana veap (I1K-2);

- CIIOCOOHOCTBHIO BBIOMpATh TEXHOJOTHIO IIPOU3BOJCTBa pabOT MO OOOTAIICHUIO MOJIE3HBIX
HCKOIAEeMBIX, COCTABIISITh HeoOXoaumyro nokymenraimio (ITICK-6.2)




Kputepun u nokasarenu olleHUBaHHUs KOMIIETEHIIMI Ha pa3IMYHBIX Tanax ux GopMHUpPOBaHUS

KpnTepIm H NMOKa3aTe/JIu ONCHUBAHUSA KOMHCTEHHl/Iﬁ

DopMBbI KOHTPOJISI

Jrtan (popMHPOBAHUS KOMIETEHIHH dopmupyemast G Y— Yyern: Baajers: cOPMEPOBAHHOCTH
(pa3neJibl, TeMbl JUCHUIIMHBI) KOMIIETeH S .
KOMIIeTeH Ui
1. Ocnoswi yuenusi o cmpoenuu OIIK-4 Knaccugukamnmro arperaTHsIX HABBIKAMH PEIICHUS
sewecmaa. [K-2 COCTOSIHUH BEIlIeCTBa, BaXKHEHIIe pPACUCTHBIX 33134
I1CK-6.2 XapaKTepUCTUKH.
3aKOHBI U/ICATBHBIX Ta30B. Y paBHCHHUS
COCTOSIHUS MJIaJIbHOTO Ta3a.
YpaBHEHHE COCTOSHUS peajbHOTO rasa.
2. OcHo6blL XUMUYECKOL OIIK-4 TIK-2 OCHOBHBIC TIOHATHS TCPMOTUHAMUKU: OTPENENIATh HAMPABICHUE | HaBBIKAMH pacucTa
MepMOOUHAMUKLU. I1CK-6.2 CHCTEMBI U TePMOJANHAMHUYECKHE NPOTEKaHUs] XUMUYECKOTO | TEIUIOBOTo ¢ dexra
(yHKIIMA. 3aKOHBI TEPMOINHAMUKH. mporiecca B TaHHBIX peaxmmm,
Ypasuaenue ['m66ca-/{rorema. YCIIOBHSAX TEPMOINHAMUIECKOTO
noteHnmana ['mb6ca
3. Xumuueckas kunemuxa. OIIK-4 TIK-2 | [ToHATHE CKOPOCTH XUMHUECKOM TIPUMEHSTD: HaBBIKaMHU pacueTa
[ICK-6.2 peaxuu (3aBHCUMOCTB OT KHHETHYECKUE YPABHCHHUS | CKOPOCTH PEaKIINH B
KOHIICHTPAIUH, TEMIIEPATYPHI). IUTS pacdeTa CKOPOCTH JAHHBIX KOHKPETHBIX
[ToHsATHE SHEPTHU AKTHBALINH. peaximn, mpaBmwio BaHT- | ycrImoBmsIX
VYpaBuenue Appennyca. [loustue Todda nist pacuera BHINOHEHHE, pacyeT H
KaTajn3a, pojib KaTajau3aTropa B TeMIIepaTypHOTro oopmIeHTe
XUMHYECKHX Mpoleccax. k03¢ puLreHTa 11aGOPATOPHBIX PaGoT
1o remam 3 u 4
4. Xumuueckue pasnogecusi. OIIK-4 TIK-2 3aKoH JEeMCTBYIOMINX MaceC AJIs ONpeAEsATh HAlIPABJIEHUE | HaBBIKAMH PELICHHUS
TICK-6.2 XUMHUYECKOTO paBHOBecus. [loHsaTHe CMEIICHNS XUMHYECKOTO | PAacUYeTHBIX 3a1a4
KOHCTaHThI paBHOBECHSI, pUHIMII Jle- paBHOBECHS B JaHHOM
[larenbe. KOHKPETHOM Clly4ae
5. Pacmeopur. OIIK-4 TIK-2 | Knaccudukaiuio pactBopoB. [IoHsTHE | OMpPEaesaTh:CHIY HaBBIKAMH PACUETOB Brinonnenue, pacuer u
TICK-6.2 pactBopumocTHu u 1P, ocHOBHBIE SJIEKTPOJINTA, CPEY WOHHBIX PAaBHOBECHIA odopmiicHHe

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

ko3¢ ¢punnenra akruBHocty. [loHsTHE
anekTponpoBoaHocTH. Teoputo Jlebas-

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

(cremens u K mmc., pH,
[1P, pactBOpHMMOCTH);
KPUOCKOTTHYECKHX H
30YITHOCKOITUYECKUX
pacdeToB.

nabopaTopHOH pabOTHI
o reme Su’7




Xrokkens. 3akoH Komppaymra.

6. @azosvle pasHosecus. OIIK-4 TIK-2 | OcHoBHEIE omnpeaeneHus (TOMO- U O0OBSCHUTH OTIHYNE HABBIKAMH PEIICHUS Pemenue 3amaq
[ICK-6.2 reTeporeHHas CUCTeMEL, (a3a, Gpa3oBoe | (a30BBIX MEPEXOI0B pacUYeTHBIX 3a/1a4
paBHOBecCHE, KOMIIOHEHT CHCTEMEI, TIEPBOTO B BTOPOTO PO/,
CTereHb cBOOOEL... ). [IpaBuio da3 TIPUBECTH TIPHMEPHI
I'n66ca. YpaBuenne Knaysuyca- Pa3IMYHBIX AUarpamMmm
Knaneiipona. JluarpaMmbl COCTOSTHUS COCTOSIHUS
OJTHO- ¥ IBYXKOMITOHEHTHBIX CUCTEM.
[ToHSTHS 9BTEKTHKU M NEPUTEKTHKH.
1. Dnexmpoxumuueckue npoyecchyi. OIIK-4 [1K-2 | [loHsATHE 3IEKTPOHOIO MOTCHITHAIA IIpuBecTu npumepsl HaBbIKAMU Brinonnenue, pacuer u
I1CK-6.2 (paBHOBECHOTO U CTaHAAPTHOTO), 3JEKTPOIOB PA3IMUHOIO 3IEKTPOXUMUYECKUX odopmiienne
ypaBHeHHe HepHcTa, TUIIBI 2JIEKTPOJIOB; | THIA; OOBSICHUTH pacueToB J1a00paTopHOU paboThI
MOHATHE KXUMIYECKUX U CYIITHOCTb mo TemMaMm 5 u 7
KOHIICHTPAIIMOHHBIX LIETICH, MTOTCHIIMOMETPHH; Pemenne 3amau
U PY3MOHHOTO MMOTEHINANA; MTOHATHE | OOBSICHUTH CYTh
3JIEKTPOIH3a, 0COOCHHOCTH U KOPPO3MOHHBIX
KOJIMYECTBEHHBIC 3aKOHBI; TIOHATHE MIPOIIECCOB, IPUBECTH
TOJLIPU3AIIUH, €€ BUIBI; TTOHITHS CHOCOOBI 3aIIUTHI OT
HepeHanpsHKeHUs, KOPPO3HH. 3IEKTPOXUMUYECKOI
KOPPO3HH.
8. Ilosepxnocmuvie a6neHus. OIIK-4 T1K-2 | IoHATHS MOBEPXHOCTHON SHEPTUH U O0OBSACHUTH CYIIHOCTh HaBBIKAMU PEILICHUS Brinonnenue, pacuer u
I1CK-6.2 MOBEPXHOCTHOTO HaTskeHus, [TIAB, KallWJUIAPHBIX SIBJICHUH, pacuYeTHBIX 3a4a4 oopmiienne
aAre3uy U KOTe3UH; ypaBHEHHE agcop6uuu (B T.U. J1a00paTOPHBIX PaboOT
azncop6imu ['nbbca, ypaBHeHne HOHOOOMEHHOM), CYyTh 0 TeMe
OpeitHXa; KIIacCHYUKAIIUIO mporecca (GIIOTaluu, CyTh Pemenne 3amau
HMOHHUTOB, IPUMEPHI UX UCTIOIH30BaHUS | Teopuu JIeHrMIopa
B IIPOMBIIUICHHOCTH ISl OYHCTKH
CTOYHBIX BOJI.
9. ucnepcuovle cucmemsl, ux OIIK-4 TIK-2 | IlonsaTHe U KJIACCU(PHUKALINIO OOBSICHUTH CYITHOCTh HaBbIKAMU HAIIMCAHUS Brinonnenue, pacuer u
[ICK-6.2 JIUCTIEPCHBIX CHCTEM; METOMBI MUIIEIUI000pa30BaHIS, (hopMyITBI MHIICILITEI, odopmicHHEe

ycmoﬁqueocmb U KoacyuAyusl.

MOJIYYE€HHUSI U XapaKTepHbIe CBOMCTBA
KOJUIOMJIHBIX CUCTeM.; moHsTue BMC,
TIpUMeEpPHI, TPUMEHEHHUE.

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

BbIOOpa Hanboee
3¢ eKTHBHBIX
KOaryJjsiTopoB,
HaBBIKAMH PEIICHUS
pacyeTHbIX 3a]a4

J1a00paTopHON paboThI
1o TeMe
Pemenue 3amau




KpuTtepuu u mkajiabl olleHUBaHUs

1. Kpurepum oneHku opopmieHHs JadopaTopHOi padoThI

10 GanioB BBICTABISETCA, €CIIU OTYET IO padoTe CAaH BOBPEMs, OIIMOKU U HEJOUYETHI OTCYTCTBYIOT,
pacueTbl ¥ BBIBOABI BEPHBI, MPOJEMOHCTPUPOBAHO 3HAHUE TEPMHHOJIOTMH, 00O3HAa4YeHUH, HopMyN U
YPABHEHUN PEaKLIM.

8 0aiyI0B BBICTABIIAETCS, €CIIU OTUET 10 pabOTe ClaH BOBPEMs, HO UMEIOTCS OT/AEIbHbBIE HEO0UETHI,
B LIEJIOM pacyeThl W BBIBOJBI BEPHBI, MPOJEMOHCTPUPOBAHO 3HAHHE TEPMUHOJIOTHH, 0003HAUYEHU,
dhopMya M ypaBHEHHI peaKIluii.

5 OayIOB BBICTABIISIETCS, €CIIU OTYET MO paboTe HE CAaH BOBPEMS; B OTUETE MUMEIOTCS OTAEIbHBIC
HE/l0YeThl, HO B IIEJIOM pacyeTbl M BBIBOJbl BEPHBI, NPOJEMOHCTPUPOBAHO 3HAHWE O003HAYEHU,
(bopMyn U ypaBHEHUH peakIuii.

2 Gayia BBICTABISETCA, €CJIM  OTYET MO paboTe HE CAAH BOBPEMs, MMEIOTCS HEIOUYeThl, OIINOKU B
pacuerax U (WIK) ypaBHEHUSAX peaKLuil.

0 OamnoB - ecnu  OT4YeT MO padoTe He cAaH WM paboTa HE BBHINOJHEHA 0€3 yBaXHUTEIbHON
IIPUYUHBI.

2. KpnTeplm OLCHKHU pCIICHUA 3aJa4 Ha CCMUHAPCKOM 3aHATHHU

2 Oamna BBICTAaBIAETCS, €CIM CTYIEHT BEPHO pEIIU MPEATOKEHHYIO 3a1ady, MPeasIOKUI
pa3NUYHbIE BapHaHTHl €€ pelIeHus (ecaM CYyMIeCTBYeT HECKOJIBKO BapHUAHTOB), apryMEHTHPOBAB HX,
MIPOJIEMOHCTPHUPOBAI 3HAHUE TEPMUHOJIOTUH, 0003HAUYCHUN U POPMYII.

1 Gamna BeICTABIISIETCS, €CIIM CTYIEHT PEHIMI MPEUIOKEHHYIO0 3a7ady, HO JOMYIIEeHB HEKOTOpbIE
HEZOYEThl B TEPMUHOJIOTUHU, 0003HAUCHUSIX.

0,5 OamoB BBICTABISETCSA, €CIM CTYIACHT PEIIWI MPEUIOKEHHYIO 3a/1ady C HEe3HAYUTEeITbHBIMU
omuOKaMu, W/uiu ObUIM JOMYIIEHBl I'pyOble OMIMOKHM B TEPMHUHOJOTUH, 00O3HAYeHHSX, (opMylax,
HAaIllUCAHUM YPABHEHUN PEaKLIAM.

0 GamyoB - eciM CTYIEHT HE pelIni MPEeaoKEHHYI0 3aJady HJIM HEBEPHO YKas3all BapHaHTHI
pereHwus.

Tunosévie  KOHmMpOLHBIE  3A0AHUA U MemoOuuecKue  Mamepuanl,
onpedenaouiue npoyeoypsvl OUEHUBAHUA 3HAHUI, YMEHUIl, HABbIKOE8 U (Ulu) onvima
0eamenvbHOCmuU, XaApPAKmMepusyiowux manvl @GopMupoeanus KoMnemeHuuili @
npouyecce 0ceoeHusn 00pa3z0eameabHoOl NPOPAMMbl

1) Tunoeoe ogpopmaenue nadopamopuoii padomol
(Meroanueckue ykasaHusl K J1abopaTOpHBIM paboTaM MMEIOTCS B pacledyarkax ¥ B 0a3e KOMIbIOTEpa
ka0.306, kop.2)

JlabopaTopHasi paGora Ne

JuieKTpuUecKas. MPOBOAUMOCTh PACTBOPOB 3JIEKTPOJIMTOB.
KoHaykToMeTpHyecKoe TUTPOBAHMHE.

Hens padoTbi: OCBOWTH M 3aKPENUTh HABBIKK PabOTHI C M3MEPHUTENHHBIM MPHOOpoM — KOHIyKToMeTpoM. [loctpouTts
KPUBBIC TUTPOBAHUSI CUJIbHBIM OCHOBAaHMEM CHJIGHON M CJ1a00M KHCJIOTBI, @ TaKKe CMECH JaHHBIX KUCHOT. OnpenenuTs ¢
TIOMOIIIBIO TTOJTYYeHHBIX KPUBBIX KOHLIEHTPALIMIO PACTBOPOB HCCIIELYEMBIX KUCIIOT.

IIpoTokoJ JJadopaTopHoii padoThI

KOHILIEHTpanus pactBopa menouu CH. yaon = K6/l

OPHUCHTUPOBOYHAA KOHICHTPALUA COJITHO# KUCJIOTBI ( )




OPHUEHTHPOBOYHAS KOHIICHTPAIHS YKCYCHOM KHUCTOTHI ( )

TurpoBanue cuiabHOM kKuca0Thl (HCI) cnabubiM ocnoBanueM (NaOH)

06beM amukBoTel HCI, B3sTOI mnst TuTpoBanust Va = _ 5 un
Pe3ynvmamol uzmepenus 31eKmponposoOHOCHY RPU MUMPOGAHUYU KUCTIONLbL ULET0UbI0 Tabnuna 1.1
V (tenosm)wn 0 1 2 3 4 5 6 7 8
)
V(wmenoummr 9 10 11 12 13 14
)

O0pabdoTka pe3yIbTaTOB IKCIIEPUMEHTA.

1. I'pacdpux Nel xpuBoit TrTpoBanus cuibHOU kucaoThl HCl crimbHBIM ocHOBaHHeM NaOH B koopamHaTax
x = (V) npunaraercsi.

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

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

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

Cr.(HCI) = ...

Turposanue caadoii kucaornl (CH;COOH) cnabnbiM ocHoBanuem (NaOH)

o6wveM anukBoTel CH;COOH, B3siTOM 1151 TUTpOBaHUs Va = __5_ wn
Pezynrvmamol uzmepenun 31eKmMponpo8OOHOCHIN NPU MUMPOSAHUYU KUCTONIbL WLeA0UbI0 Tabnuua 1.2
V (menowm)mn 0 1 2 3 4 5 6 7 8
)
V(tenosmpwr 9 10 11 12 13 14 15 16 17
)

O0padoTKa pe3yJbTATOB IKCIIEPUMEHTA.

1. I'padux No2 kpuBoii TutpoBanus cinaboii kucinorel CH3COOH cunbHbIM ocHoBanneM NaOH B koopauHaTax
x = (V) npunaraercs.

2. Ilo rpaduky HaiileHO 3HaYeHNE SKBUBAJICHTHOIO 00hEMa Ieiodr: VIKB. IIEI0dr = ...

3. Pacuer 3HaueHus KoHIEeHTpauy anaausupyemoro pactsopa CH;COOH  Ch.(k-te1) o popmyie (4):

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

Cu.(CH;COOH) = ...

TurpoBanue cmecu kucaor (CH;COOH +HCI) cnabnbiM ocHoBannem (NaOH)

o6bem anukBoTel HCI, B3sTOM Mtst TUTpOoBanust Via = 3 wn

o0bem anukBoTel CH;COOH, B3sTOM /U1 TUTpOBaHus V2a = 3 wmn




Pe3ynvmamul uzmepenus 3,1eKmMponpo80OHOCHU NPU MUMPOSAHUN CMECU KUCTION_ WE10UbI0 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 ocHoBaHreM NaOH B koopaunatax — y = f (V)
MPUJIaraeTcsl.

2. 1o rpaduky HaiiieHbl 3HAYCHUST SKBUBATICHTHOTO 00beMa I1eour: 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'u(HCl) = ...

4. Pacuer 3HaueHHsI HKB.00ObEMa IIETOYH, MOMIEAIIET0 Ha TUTPOBAHKE CI1a00i KUCIOTHI o hopmye (5):
V>kB. menoun = V23ks. menoun - V1sks. [lenoum = ...

5. Pacuer 3HaueHus kKoHIeHTpauu ananusupyemoro pactsopa CH;COOH C'u(k-1b1) 110 hopmyite (4):

C'n.(k-151) = Ch. menoun - Voaks. menoun / V2a k-1 = ...

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

2) Ilpumep pewrenus 3a0auu

PaccuuraiiTe u3mMeHeHHe AaBieHUsl, HEOOXOAUMOE JUIsl U3MEHEHHUSI TeMIepaTyphbl IUIaBJIEHUS JIbJa Ha
1°C. TIpu 0°C sHTaNbIUs IUIABJIEHHS JIbaa paBHa 333,5 Joxr™ yJelbHbIE 00BEMBI )KUJIKON BOBI U JIbJA
paBHsbI Vore. = 1,0002 et u Vme. = 1,0908 vt

Pewenue:

1. Haxooum u3menenue od6vema npu naaeieHuu avoa:

Voic.- Vime. = 1,0002 - 1,0908 = - 0,0906 cm® 1 = - 9,06 -10° m*17
3. Paccuumpuleaem uszmeHnenue oaenenus no ypasnenuio Knaysuyca- Knaneiipona

dp/dT = Ann H/ TAnnV = 333,5/273,15(- 9,06 -10°) = - 1,348 10’ (ITa-K™) = - 133 armK™
=> IIpM NOBBIIIEHUH AaBieHUsA Ha 133 atMm Temneparypa IIaBJIeHUs JibJa TOHMKAeTcs Ha 1 rpaayc.

(3HaK «= » IMMOKAa3bIBACT, YTO IMPU MMOBBIIICHUU OAABJICHUA TEMIICpATypa IJIaBJICHUSA HOHH)K&@TC?[)




3) Ilpumepvt munogvix IK3aMEeHAUUOHHBIX 3A0aY
Pa3znen 2: OcHOBBI XUMHYECKOH TEPMOIUHAMMKH.

1. Berumciure A H°, A U°, A G°u A A st peakiuu 2C0O54) =2CO 1y + O,y Omnpenenure, BO3MOKHO
JI¥ CaMOTIPOU3BOJIbHOE MIPOTEKAHUE PEAKIIUK TIPH CTAHIAPTHBIX YCIOBHSIX.

2. Wcnone3ys ypaBaenune Kupxrodda ast HeO0IBIIOro TEMIEpaTypHOTro HHTEPBaIa PACCUMTATh TEIIOBOM
addexr peakun  CH3;OH 1) +3/20,4)=CO,+2H,0( npu Temneparype S00K u nasnenun 1,0133- 10° Ia.

Paszgen 3: XumMuueckasi KHHETHKA.

1. B peakuun 2-ro mopsiaka A + B — D HavanbHble KOHIIEHTpAUK BEmeCTB A U B paBHBI, COOTBETCTBEHHO,
2,0 momb-ar 1 3,0 Momb-r' 1. Cropocts peakuuu pasra 1,2-1073 mons-1'1-¢’l mpu KoHIEHTpauuu BemiectBa A 1,5
Moitb- 1T . Paccunraiite KOHCTaHTY CKOPOCTH M CKOPOCTb peaKLMy MpU KOHIeHTpauuu B 1,5 MOTTB T

2. DHeprus aKTHBALMM HEKOTOPOH peaKiMM B OTCYTCTBHME KaTaumsaTopa paBHa 75.24 xJlx-Momb™, a ¢
katanu3atopoM — 50.14 x/x-Momb ™. Bo CKOIBKO pa3 BO3PACTET CKOPOCTb PEAKIIHH B MPUCYTCTBUMU KaTajau3aTopa,
ecnu peakuus npotekaet mpu 25°C.

Paznen 4: Xumnyeckue paBHOBeCHSsI.

1. TIpu 823 K u maenenuu 1.0133-10° Ila cTeneHs auccormariy GocreHa Ha OKHCh yIJepoja H XJop paBHA
77%. Onpenenuts 3HaueHus K, u K.

2. Hcnonb3ys cripaBouHble AaHHBIE, HAUTH MPUOIIKEHHOE 3HAaYeHUE TeMIepaTyphl, IPH KOTOPOH KOHCTaHTa
paBHOBeECHS peakilui 0O0pa30BaHUS BOJSHOTO Ta3a C(rpadur) + H,O(r.) <> CO(r.) + Hy(r.) paBHa eauHUIE.
3aBucumocteio AH® n AS® 0T TeMnepaTypsl peHeOpeys.

Paszpnen 5: PacTBopbl.

1. B npecHoii Boze, 3aneraromeii Ha riuyoune 200 MeTpoB M uMeromeil temmeparypy 15°C, maiimenst
cnemyromue razel: CHy , CO; u N, , pacTBOpUMOCTB KOTOPBIX B 1 11 Boasl paBHa: Vcps= 0.400 1, V°co= 0.350 i,
Von2=0.015 . Kosdpuuuents ancopOumu 31ux razos npu 15°C paBusl  ocpy = 0.037, acop = 1.02, onp = 0.017
(1,/71,-aTt™). OnpenenuTh mapiraibHbie aBJICHUS KaXK0TO U3 PACTBOPCHHBIX T'a30B.

2. Kakyto maccy raurepuHa cienyer 1o0aButh K 0,5 11 BB, 9TOOBI pacTBOP HE 3aMep3all O TeMITePaTyphI
(-5°C)? DuTanbnus IAaBICHUS BOIBI paBHA 6 kDK MOITB .

3. PactBop, comeprautmii 0,8713-10° Mons TpocTHHKOBOrO caxapa B 1 M°, mpu 291 K m300cMoTHUCH ¢
pacTBOpoM XJopHcToro Hatpus, comepxamero 0,5-10° moms NaCl pactBopa B 1m® pactBopa. Ompenenure
KaXKYIIYIOCs CTeNeHb nucconuanyn 1 kodgdumuent Bant-I'odda ams xmopuctoro Harpus.

Paznen 6: ®a3oBble paBHOBECHS.

1. 3aBHCHMMOCTh TeMIepaTypbl IUIaBJICHUS HadTaluHa OT JABJICHUS BBIpaXKaeTcsl ypaBHEHHEM:
t,= 80,10 + 0,0371-10°P(ITa) — 186,99-10"°P, (Ila). PaccumtaTh W3MeHeHHe 00BbEMa NPH IUIABICHHH | Kr
HadranuHa ipu P = 1 atm, ecnu ero Terora masieHus pasHal38,6 JIx/T.

2. OmpenenuTe YUCIO HE3aBHCUMBIX KOMIIOHEHTOB, 4HCIO (a3 (YKaXHuTe, KaKWe) M YHCIO CTEleHeH
CBOOOJIBI B CHCTEME IMPU 33JaHHBIX BHEHIHUX ycloBUsiX. CHCTeMa COCTOUT M3 HACHIIIEHHOTO BOJIHOTO pacTBOpa
CuSO, ¢ xpucramutamu CuSO,4 u pacteopa H,SO, ipu 3amanHoM BHemHeM naBienuu P = 1,01 - 105 [la.

Pazgen 7: DiaexkTpoxuMmuvecKkue Mpomecchl.

1. OJIC nenu, cocrosimeit u3 0,1 H KaJOMENbHOTO 3JE€KTPOJAA, HUCCIEAYEMOTO pacTBOpPa M XHHTHIPOHHOTO
anekrpoza npu 25°C pasua 0,247 B. Haiitu pH pacTBopa, eciiu 3JeKTpOIHBINA TOTSHIIUA KaJIOMEIBHOTO 3JICKTPOIa
Eqar.= 0,334 B, a craHapTHBIN 3J€KTPOIHBIN MTOTEHIMAT XHHIHAPOHHOTO 25ekTpoaa E°, .= 0,699 B.

2. Tok cuioit 2.5 A, mpoxojs uepe3 pacTBOp 3MeKTposnTa, 3a 30 MUH BBIZENSET U3 pacTBopa 2.77 T MeTalla.
HaiiTu 3kBUBaJICHTHYIO Maccy MeTaJljia.

Paznen 8: [loBepXHOCTHBIE SIBJIEHUS.

1. OnpesienuTe OBEPXHOCTHBI M3GHITOK (B KMOIb/M?) Tipi 10°C /U1 BOJHOTO pacTBOpa, cojepiKamero 50 Mr/
nenapronoBoit  kuciaotel  CgH;7COOH. IloBepXHOCTHBIE HATSHKEHHUS HCCIEIyeMOT'O pacTBOpa W BOJBI
cOOTBeTCTBEHHO paBHbI 57-10° H/m u 74,22-10°° H/m.

2. Ilpm wm3yueHun aacopOIMM TMMApOB OSTaHOJA HA AaKTUBUPOBAHHOM yIji€ OBUIA TOJYyYEHBI
clIeayIolue TaHHbIe:
p 10% Tla 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 - paBHOBEeCHOE NaBJCHUE MMapa, A - BelWYMHA ajacopOrmu). ['padudecku onpeneanTe KOHCTaHThI YPaBHEHUIA
Opeiirmmxa u Jlearmiopa. Paccunraiite Benumumny ancopomwm npu p = 3000 ITa. Mcmoms3ys oba ypaBHEHUS,
BBIYMCIIUTE, CKOJIEKO 3TaHOMA aJICOPOUpYyeTCcs Ha 5 KT yIJIs.

Pa3znen 9: lucnepcHble CHCTEMBbI, HX YCTOHYMBOCTH U KOATYJISILMS.

1.HammummTe ¢opMyiTy MUIIEIUTBI KOJUIOMIHOTO pacTBOpa cyibharta Oapus, MOTyd4eHHOTO METOI0M XHUMUYECKOMH
KoHAeHcaluu npu B3aumoeicteuu BaCl, u NaySO4 B BogHOI cpejie.

2. CKOpOCTb JBIKEHHS KOJUTOMAHBIX YaCTHIL B BOJE TMOJ| ACHCTBHEM SIEKTPHUYECKOro Tmoist pasHa 5-10° m-c™.
Paccrosnue wmexnay anekrpogamu  0,2M, pa3HOCTh TNOTCHHMANIOB Ha anekrpogax 200B. Paccuurarts
3JIEKTPOKMHETHYCCKUH MOTEHIMAN KOJLUIOMAHON YaCTHII, €CIIM BS3KOCTh Boxsl mpu 25°C pasua 8,9-107 Ilac, a
OTHOCHTEIIbHAS TUAJIEKTpUIECKasl TPOHUIIAEMOCTh BOJIBI 78,5.

Bonpocel k 3xk3amMeHy

1. Knaccuduxamus arperaTHbIX COCTOSIHUHN BemecTBa. I'azoo0pasnoe cocrosiaue. TBepmoe
coctosiae (aMmopdHOoe u KpucTaunyeckoe). [Tomumopdusm. XKumakoe cocTossHUE.

2. DneMeHTHl MOJIEKYIIPHO-KHHETHUECKOW TEOpHUU. 3aKOHBI HICATbHBIX Ta30B. Y paBHEHHS
COCTOSTHUS U/I€aJIbHOTO ra3a. Y paBHEHUE COCTOSIHUSI PEaIbHOTO Ta3a.

3. OCHOBHBIE MOHATHUS TEPMOJIMHAMUKH: CUCTEMBI U TEPMOAMHAMUYECKUE (QYHKITIH,
BHYTPEHHSIS DHEPTUs, TEIUIOTA, padoTa.

4. TlepBoe Hauanmo TepMoArHAMUKH. TermmoBoit 3¢ ekt n3o6apHoro mporecca, moHATHE 00
SHTAJIBIIUY.
Temnora peakuuu. 3akoH I'ecca. CtaHgapTHOE COCTOSIHUE.
DHTanbnus 00pa3oBaHUs. DHTPOIUS.
Bropoe nHauano tepmoaunamuku. Tepmoaunamudeckuil motrenuuan ['u60ca, ero
BBIUKCJICHHE.

8. Omnpenenenue HanpaBiICHUs MPOTEKAHUSI XUMUYECKUX PEAKITHIA.

9. Tlonarme xumMHuUecKoro noreHmuana. Ypasuenue [ n66ca-/{rorema. [lonsiTie 00 akTHBHOCTH U
(YrUTUBHOCTH.

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

11. ®akropsl, BIUAIOLINE HA CKOPOCTh PEAKIMH. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT
KOHLEHTPALUU pearcHToB. [1opsaaok 1 KOHCTaHTa CKOPOCTH PEAKIIUH.

12. BaustHue TeMIlepaTypsl Ha CKOPOCTh PeaKIMy. DHEPTUs aKTHBAIMHU TIpo1iecca. Y paBHEHHE
AppeHnyca.

13. Karanus.

14. YcnoBre XuMHUYECKOTO paBHOBECHS. 3aKOH JeHCcTByroNMX Macc. KoHcTanTa paBHOBeCH .

15. CMmerienue paBHOBECHS ¢ U3MEHEHHEM KOHLIEHTPAIMH, TEMIIEPATyPhl U TaBJICHUS.

16. Kitaccuduxkarus pactBopoB. PactBopumocTs. [Ipon3BeicHre pacTBOPUMOCTH.

17. Dnexrponutnueckas nuccormanus. Crtenens aucconuanu. CuiabHbIE U cadbie
DIIEKTPOJINTHI.

18. NonHoe mipounsBeneHre Boabl. PH pacTBopa.

19. l'upponus coneit. bydepHsie cuctemsr.

20. Paz6aBnennsble pacTBOpHI. JlaBnenue napa pactBopoB. 3akoH Payns. 3akon I'enpu.



21.

22.
23.
24.
25.

26.

217.
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29.

30.
31.

32.

33.

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

48.
49.
50.
51.

OcMoc 1 ocMOTHYECKOE JaBieHue pacTBOpoB. 3akoH Bant-I'odda. M3oToHnueckue

KO3 PHUITUEHTHI.

Temmeparypsl 3aMep3aHus U KUTMEHUs1 pacTBOpoB. Kprockonus. D0ynnockomnusi.
AKTHBHOCTB U K03 puireHT aktuBHOCTH. VloHHas cuiia pacTBopa.

Teopus Jlebas-Xrokkens.

DnexTpuyueckas MpoBOJUMOCTb PACTBOPOB AIEKTPOJINUTOB. YUncina nepeHoca. 3aKoH
Konbpayma. Kongykromerpus.

VYcnosue paBaoBecus (a3. CymecrBoBanue (as. [Tonsarue ¢as3pl, KOMIIOHEHTA, CTETIEHU
cBoOoib1. [IpaBmiio da3 'nb6ca.

®dazoBele nepexoabl. YpaBHeHue Knaysunyca-Knanelipona.

PaBHOBecue Mexay a3zamMu U pa3ITUYHbIC BUABI TUATPAMMbI COCTOSHHSL.

CucreMmsl, 00pa3yroniye TBepAbIe paCTBOPHI, U XUMUUYECKHUE COSTUHEHHS C KOHTPYIHTHOH U
HEKOHI'PYIHTHOM TOYKOH IUIABJICHUS.

OBTEKTHYECKAs U NEPUTEKTUYECKAsi TOUKU Ha IMarpaMMax COCTOSIHHUSL.

PaBHOBECHBIE 3EKTPOIHBIE PEAKIUU. DIEKTPOAHBIE TOTEHIUAIBI. DJIEKTPOXUMHUYECKUE
AIIEMEHTBI U AJIEKTPOIBUKYILIUE CHUJIIBI.

TepmoMHaMKKa JIEKTPOXUMUYECKUX JIEMEHTOB. Y paBHeHHe HepHcera. DieKTpoasl U ux
KJaccuukarms.

CraHapTHBIN BOJOPOIHBIN ANEKTPOA. DIEKTPObI IEPBOIO U BTOPOro poja. OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE 3JIEKTPOAbl. BogopoiHast 1kana noTeHUHUaoB.
Konuenrpanuonusie snemMenTsl U auddy3uonnsiii noreHnuan. [loreHmmomerpus.
HepaBHoBecHbIE 371€KTPOJHBIE TPOLIECCHI. DIEKTPOIH3. 3akoHbl Papases.

OnektpoaHas noygpusanus. [loreHuman pa3noxeHus U nepeHarpsKeHue.
DNEeKTPOXUMHUYECKasi KOPPO3UsI METAJLIIOB.

TepMmoauHaMuKa NOBEPXHOCTHBIX siBIeHHH. [loBepxHOCTHAst sHeprust [ n66ca.
IToBEpXHOCTHOE HATSKEHUE.

[ToBepXHOCTHO-aKTUBHBIE ¥ IOBEPXHOCTHO-UHAKTUBHBIE BELIECTBA.

VYpaBuenue agcopOruu ['nod6ea.

CmauuBanue. KanwisipHble siBIEHUS.

Anresus. Koresus. @ioranus.

Ancop6uus. Ypasuenue @peitnanuxa. Teopus agcopOiun Jlenrmiopa.

O6pa3oBaHue U CTPOCHHUE TBOWHOTO JIEKTPUIECKOTO CIIOSI.

Ancopbuust 371eKTpoauToB. MloHooOMeHHast afcopOIus.

Knaccugukaius HOHUTOB, UX UCIOJIB30BAHKE B IIPOMBIIUIEHHOCTH JUUISI OYUCTKU CTOUHBIX
BOJI.

OO1ast XapaKTepUCTHKA TUCTIEPCHBIX CUCTEM.

VYcroituuBocTh qucnepcHbix cucteM. Koarymsmus u gpruoxynsus.

Metoas! nonyuenus 11o¢oOHbIX cucteM. KomtonaHble cCCTEMBI.
MonekynspHO-KMHETHYECKUE CBOICTBA KOJUIOMAHBIX CHCTEM: OPOYHOBCKOE JABHKEHHE,

b dy3us, 0CMOTHUECKOE 1aBIICHUE, CEMMEHTALINS.



52. OnTryeckune CBOMCTBA TUCTIEPCHBIX CHCTEM.

53. DneKTpoKMHETHYECKHUE SBJICHUS. J[3eTa-moTeHIal.

54. O6pazoBaHue U CTPOCHHE MHIIEILIL.

55. Ctpoenue 3071€i 1 menTu3amus.

56. MuKporeTeporeHHbIe CUCTEMBI: CYCIICH3UHU, IMYIIbCHH, TIEHBI, a3PO30JIH.
57. PacTBOpBI BEICOKOMOJIEKYJISIPHBIX COEIUHEHUI.

58. I'emu. Ctyanu.

IIpumepHas TeMaTHKa J1a00paTOPHBIX PadoT

Ne Tema nabopaTopHoii pabOTHI
paznena

CkopocTh XMMUYECKOM peakiuy. VcenenoBanue 3aBUCUMOCTH CKOPOCTH PEaKIMK OT KOHIIEHTPAIMH
pearupyroIyx BeIecTB U TeMIIepaTyphbl.

3
Ornpezenenre KOHCTAHTbI CKOPOCTH PEaKLMK OKHCIICHUST HOAMIA KaJsl 1epcyib(haToM aMMOHHSL.

4 Xumuueckoe paBHoBecre. CocoObl CMEIIEHHsI XUMUYEeCKOTO PABHOBECHSI.
OnektponpoBoaHocTs. KoHykTOMETpHUeckoe TuTpoBaHue. [locTpoeHne KpUBBIX TUTPOBAHHSI.

5,7

OnextponpoBoaHocTs. Konmykromerpus. OnpeneneHne CTeneH! U KOHCTaHThI TUCCOLUALUN
YKCYCHOI KHCITOTBI.
HccnenoBanne MOJEKyIISIPHOM aacopOIMK pacTBOPEHHOTO BEIIECTBA U3 PACTBOPOB Ha
AKTUBUPOBAHHOM YTJIE.

8 .
HccnenoBanue 0OMeHHOH a1copOLIMN HOHOB.
Honoobmennas ancopOrust. Ouuctka Bojbl. Paznenenue Meu 1 IMHKA Ha KATHOHUTE.

9 YcroitunBocTh qucTiepeHbIX chcteM. [lomydenre Mo rbHBIX 1 IMopOoOHBIX 3071ei. M3yueHune

opora KoaryJjisiu ruapo30Jid KeJie3a.




TEXHOJIOT'MYECKASA KAPTA JUCIHUIIJIMHBI.
OCHOBHASI OBPA3BOBATEJIBHAS TIPOT'PAMMA
21.05.04 T'opHoe neno
cnenuanuzanus Ne6 OooramieHue moJjie3HbIX HCKOMaeMbIX

(xox, HampaBiIeHHUE, MTPOQUIIb)

TEXHOJIOI'NTYECKASA KAPTA JUCIIUIIJIMHBI

MIudp aucummmvab o PYII | b1.B.OJ.7

JlMcuuIiIrHa ‘ dusnyeckass XuMus

Kypc |4 | cemectp K

Kadenpa | OO0mMX AMCUUILINH

@.1.0. npenopasatens, spanue, HNBanenko B.U., 1.T.H., npodeccop; MacaodoeBa C.M., K.T.H., AOLEHT

IOJIKHOCTH
DOII. TPYIOEMKOCTbuyae/3ET |252/7 Kon-Bo cemecTpoB | 2 | dopma KOHTPOJIS Sk3amen 9/9
)-‘[KOGU_L/TCKA CEM. |8/8 Il_[P06Hl./TCK. CEeM. 4/4 |I[BO6HL/T6KA CEM. |10/10 I CPC 001L./TeK. ceM. 221/221

Komnerenuun oGyuarierocsi, opMupyeMbie B pe3yJibTaTe 0CBOCHHUS AU CIHTLINHBI:

- TOTOBHOCTh C €CTECTBCHHOHAYYHBIX IO3UIMI OIICHUBATH CTPOCHHE, XUMHUYCCKUH W MHHEPAIbHBII
COCTaB 36MHOMH KOPbI, MOP(POJIOTHIECKHUE OCOOCHHOCTH M TCHETHYECKUE TUITBI MECTOPOIKICHHUM TBEPBIX
MOJIC3HBIX HCKOMAEMBIX TMPU PEIICHUH 3aJad 10 PalMOHAILHOMY W KOMIUIEKCHOMY OCBOCHHIO
reopecypcHoro norenimana veap (OITK-4);

- BJIAJICHUEM METOJaMH PANMOHAIBHOTO W KOMIUIEKCHOTO OCBOCHHSI T€OPECYPCHOTO MOTEHIIMANAa HEJp
(ITK-2);

- CITOCOOHOCTHIO BBIOMPATH TEXHOJIOTHIO MPOU3BOJICTBA pabOT IO OOOTAIICHHIO MTOJIE3HBIX HCKOITAEMBbIX,
COCTaBJIATh HeoOXxoaumyto gokymenraimio (ITCK-6.2)

Koa ¢opmupyemoii KoanuecrBo MaxkcumaJjbHoe Cpok
Copepxanue 3a1aHUs .
KOMIIeTeHIIMH MepONpUATHIi | KOJIMYecTBO 0AJ1J10B |  MpeocTaBJIeHHs
Beoonwuii onox
He npenycmorpen | | | |

Ocnoenoii 010K

BrinosnHeHue 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, TIK-2, TICK-6.2 [9x3amen [To pacriucanuto
Bompoc 2 20
Bcero: 40
HTtoro: 100
Jlononnumenvnuulit 610k
OITK-4, [TK-2, TICK-6.2 BrinosHeHNEe HHAWBUYAIBHOTO 10 10 COTrJIACOBAHUIO C
TEOPETHYCCKOTO 3aaHUS [perojaBaTeaeM
[10 COTJIACOBAHUIO C
Bcero 0a/1J10B 10 JONOJHUTEIbHOMY 0J10KY 10
[peroiaBaTeaeM

[lkana oueHuBaHUs B paMKax OayulbHO-peHTHMHTOBO# cuctembl MAIY: «2» - 60 GamnoB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6aimoB, «5» - 91-100 GamoB.



