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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

@DOH/I OLIEHOYHBIX CPEICTB 10 AUCHMILIMHE «DH3nUecKas XUMHUS»
1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1 cTp. 2 IlepBbIit 3x3eMILLIP KOITIHA Ne

Conepxanue
1. [Tacopt poHIA OTICHOYHBIX CPEICTB
2. [lepeueHb popMHUPyEMbIX KOMIIETEHIIUH
2.1. KoMrnieTeHInH, 3aKpETIEHHBIE 33 JUCLHUIUTMHON
3. ConeprkaHre OLIEHOYHBIX CPEJICTB M0 AUCIUIUIMHE
3.1. Buabl OlIEHOYHBIX CPEACTB
3.2. ConeprxaHue OLIEHOYHBIX CPEACTB
4. ITopsinok mpOBENEHUS U KPUTEPUH OLIEHUBAHUS IPOMEKYTOYHOM aTTECTALMHU
4.1. ITopsimok NpoBEAEHUS] TPOMEKYTOUHOU aTTECTAIUN
4.2. Kputepuu OoleHUBAHUS IPOMEKYTOUHOM aTTECTAllK MO BUAM OLIEHOUYHBIX
CPENCTB
4.3. Pe3ynbTaThl IPOMEKYTOYHOU aTTECTALUU U YPOBHU CPOPMUPOBAHHOCTH
KOMITETEHLIUN
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MUWHOBPHAYKH POCCHUU

DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

@DOH/I OLIEHOYHBIX CPEICTB 10 AUCHMILIMHE «DH3nUecKas XUMHUS»
1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1

ctp. 3

IlepBbIit 3x3eMILLIP

KOITIHA Ne

1. MACITIOPT ®OHJA OHEHOYHBIX CPEJACTB

Hanpasnenue noaroroku 22.03.01. «MarepuaioBeieHUE U TEXHOJIOTUU MaTEPUATIOB)
Hanpasnennocts (npoduis): OU3UKO-XUMHUSI TPOIIECCOB  MAaTEPHAIIOB

Jucnunamaa: @ru3ndeckas XUMUs
Cemectp: 4

dopma NPOMEKYTOUHOM aTTeCTalMu: SK3aMEeH
Cucrema OLICHMBAHHUS: OLECHHBAHUE pE3YIbTaTOB OCYIIECTBISIETCS B paMKax S-OammpHoOU

CHCTEMBI

2. IIEPEYEHDb

®OPMUPOBAHUA

2.1. KomneTeHI1H, 3aKpeNJIEHHbIE 32 TUCHHIIIUHON

O®OPMUPYEMBIX

KOMIETEHIIMM W

ITAIIBI HUX

W3yuenne nucuuminabl «@Du3udeckas XuUMUS» HaOpaBieHO Ha (opMHpOBaHUE
CIIEYIOIIUX KOMIIETCHIIM:
HNuaukatopsl
Konpr Conepxanne
o TOCTUKECHUS
KOMIIETCH KOMTIETCHITHIA [TepeueHs TUTAHUPYEMBIX PE3YIHTATOB
uu (1o corntacao ®I'OC K;f:re;aegf; 00y4eHUs TTO TUCIHUIUINHE
dIr'oC) (OITOIT BO) OIIOII
OIIK-1 Crioco0eH pemiath OIIK-1.1. 3narb: g noctmkenus OITK-1.1:
3a/1a4uu Hcnonp3yeT | OCHOBHBIE MOHSATHUS M COOTHOIICHHUS; Hayasa
npodeccroHanbHOM MaTeMaTH4yeC | TEPMOAMHAMHKHU M OCHOBHBIE YPaBHEHHUS
NesITeNIbHOCTH, KW anmapar | XMMHYECKOH TepMOIMHAMUKH; METO/IbI
MIPUMEHSISI METO/IbI TUTSE TEPMOJUHAMHUYECKOTO OIMMCAHUS
MOJIETTUPOBAHUS, OTMCAHUA, XUMHYECKHUX U (a30BBIX paBHOBECU;
MaTeMaTH4eCKOTo aHaim3a, TEPMOJUHAMUKY PaCTBOPOB;
aHaiu3a, TEOPETUYECK | TEPMOJUHAMUKY U KUHETUKY
€CTECTBCHHOHAYYHBIC | OTO H ANEKTPOXUMHUUYECKUX MPOIIECCOB.
1 00IIIENH)KEHEPHBIC skciepuMeHT | Ymetw: st noctmxenus OIMK-1.2:
3HAHUS AITBHOTO BBITIONTHSTH OCHOBHBIC XHMHUYECKUE
UCCJIEIOBAaHH | OTIepalluy, ONPEIETh
ST H TEPMOJUHAMHUYECKHIE XapaKTEPUCTUKU
MOJIETTMPOBAH | XUMHUUECKHUX PEAKINi U PaBHOBECHBIE
ust KOHIIEHTPAIIUU BEIIECTB; UCIIOJIb30BaTh
(bu3NYECKUX | OCHOBHBIE XUMUYECKHE 3aKOHBI,
u TEPMOJUHAMHUYECKHE CITPABOYHBIC JAHHBIE
XUMHYECKHX | U KOJMYECTBEHHBIE COOTHOIICHUS
CHUCTEM, HEOPTaHMYECKON XUMUU JIJIsl PeIICHUS
SBJICHUHN U npodeccnoHaNbHBIX 33]a4; IPOTrHO3UPOBATh
POIIECCOB BIUSTHUE Pa3IMYHBIX (PAKTOPOB HA
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MUWHOBPHAYKH POCCHUU

DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

@DOH/I OLIEHOYHBIX CPEICTB 10 AUCHMILIMHE «DH3nUecKas XUMHUS»
1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1 cTp. 4 IlepBbIit 3x3eMILLIP KOIIMANe
OIIK-1.2. pPaBHOBECHE B XUMHYECKUX PEAKITUIX
ucnons3yer | Bmagers: s noctwxenust OITK-1.3:
buznyeckue | HaBBIKAMH BBIYMCIIEHUS TETUIOBBIX
3aKOHBI U 3P HEKTOB XMMUYECKHX PeakIuil pu

MIPUHITUTIBI B
CBOEH
npodeccruona
JILHOM
JIEeATEIBHOCT
51

OIIK-1.3.
UCIIOJIb3YET
OCHOBHEIE
HKCIIEPUMEHT
aJIbHEIC
METOJIbI
ompeeIeHUs
¢duzuko-
XHUMHUYECKHX
CBOICTB
MaTepHaoB
U U3JICIUN U3
HHX

3aJaHHOM TEMIIEPATYPE B YCIOBUAX
MIOCTOSIHCTBA JIaBJICHUS M 00beMa; KOHCTAHT
PaBHOBECHS XUMUYECKUX PEAKLUH NPU
3aIaHHOM TeMIIepaType; JaBICHUs
HACBIIEHHOTO MTapa HaJl UHANBHyaJIbHbIM
BEILECTBOM, COCTaBa COCYIECTBYIONIHX (a3
B JIByXKOMIIOHEHTHBIX CUCTEMAX;
Meronamu onpeneneHuss KOHCTaHT PeaKkuu
Pa3IMYHBIX TOPAIKOB II0 PE3yJIbTaTaM
KMHETUYECKOT O IKCIIEPUMEHTA.

OIIK-4

CrniocobeH mpoBOIUTH
W3MEPCHUS U
HaOmoieHus B cepe
npodeCcCuOHATBHON
ACATCIIbHOCTH,
00pabaThIBaTh

" OpCACTABIATH
AKCIIEpUMEHTAIbHBIC
JTaHHBIC

OIIK-4.1.
Cocrasiser
OTYETHI 110
y4eOHO-
HCCIICA0BATE
JIBCKOM
JIESITCIIEHOCT
1, BKJIFOYAast
aHaJn3
SKCTIEPUMEHT
aJbHBIX
pe3yabTaTOB,
COIIOCTaBIICH
U UX C
HW3BECTHBIMU
aHajoramu
OIIK-4.2.
dopmupyet
JIEMOHCTpAI
OHHEBIN
MaTtepuani u
MIPE/ICTABIISIC

3uarb: J{na noctmkenus OITK-4.1:
OCHOBHBIE TTOHSTHSI/3aKOHBI/(DOPMYJIIBI B
obnactu (hU3MUECKON XUMUHU

VYwmetsn: dnsa noctmxenns OIIK-4.2:
(dbopMyInHUpOBaTh 3a/1a4M HCCIIEIOBAHUMH,
OOBSCHSTH CYyIITHOCTh
(bU3HYECKUX/XUMHYECKUN SIBICHUHN U
MIPOLIECCOB B TBEPABIX TeJaX; y4acTBOBATh B
pa3paboTke MaKeTOB U3ICIUN U HX
MoyJieH, pa3pabaThiBaTh MPOrpPaMMHBIE
CpeICTBa, MPUMEHSITH KOHTPOIIEHO-
M3MEpUTENbHYIO anmnapaTypy Ui
OTIpeIeTICHUS] TEXHUIECKUX XapaKTePUCTHK
MaKeTOB

Bnanets: s noctmxenus OIIK-4.2:
HABBIKOM pEIICHUs] KOHKPETHBIX
busznueckux 3aaa4, HHPOpMAaIHeH 0
COBPEMEHHOM COCTOSIHUU U METOJaxX
HCCIIeIOBaHMM B 001acTH (PU3UKU
KOHJICHCUPOBAaHHOI'O COCTOSTHUS
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MUWHOBPHAYKH POCCHUU

@” DernepanbHOE roCy1apCTBEHHOE OFOKETHOE 00pa3oBaTe/ibHOES

YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcrsenHslii yausepcurer» (PI'bOY BO «Henl Yy»)

Duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

®DOH/1 OLIEHOYHBIX CPEICTB M0 AUCHUIUTMHE «Du3nueckas XuMus»

1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1 cTp. 5

IlepBbIit 3x3eMILLIP

KOITIHA Ne

T PE3yJbTaThI
CBOEH
HCCIICIOBATE
JILCKOM

eI TEIILHOCT
1 Ha
Hay4YHBIX
KOH(epeHIH
X, BO BpeMsi
MPOMEKYTOU
HBIX U
HWTOT'OBBIX
aTTecTallui
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MUWHOBPHAYKH POCCHUU

Y

DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

@DOH/I OLIEHOYHBIX CPEICTB 10 AUCHMILIMHE «DH3nUecKas XUMHUS»
1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1 cTp. 6 IIepBsiit ax3eMILIIP KOIIUA Ne
3. COAEP)KAHHUE OLIEHOYHBIX CPEJCTB 110 ANCHUIIJIMHE
3.1 Buabl OlIeHOYHBIX CPeICTB
No Kon xommerenmm/ Koutponupyemsie | HanmeHnoBaHue HanmenoBanne
n/m MJIaHUPYEMBIE PE3YJIBTATHI TEMBI/ pa3zelbl OIICHOYHOI'O OIICHOYHOIO
oOydeHust cpeAcTBa s CpeAcTBa Ha
TEKYLIETO MIPOMEKYTOUHOMN
KOHTPOJIS arrecramun/Ne
3aJJaHus
1 | Jlna noctmwkenus OIIK-1.1 Beenenue 3a1a49u K Pasmen 1. Nel-5
3HATh. OCHOBHBIC MOHATHS U MPaKTUYECKUM
COOTHOIIICHUS; Hayaja 3aHSATHAM
TEPMOJAMHAMUKHI U OCHOBHBIE
ypaBHEHUS XUMHUYECKOUN XumMuueckasg 3a1a491 K Pa?,z{en 2. Ne1-5
TEPMOJUHAMUKHN; METOBI TCpMOJHAMHUKA MPaKTUICCKUM
TEPMOJUHAMHUYECKOTO 3aHATHAM
OTHCaHIA XHMH%CKEI.X " PactBopsI 3aJ1a4M K Pasnmen 3. Nel-5
(ha30BBIX PAaBHOBECHH;
TEPMOJIMHAMUKY PACTBOPOB; TPaKTHICCKIM
3aHSATUAM
TEPMOJIMHAMUKY U KUHETHUKY
SJICKTPOXUMUTCCKIX XuMuueckue 3a/1a4M K Pasmen 4. Nel-6
IIpOLECCOB. paBHOBECHS MPaKTHYCCKUM
st noctmxenus OITK-1.2 AAHTTHSIM
YMETh: BBITIOJIHATH OCHOBHBIE
XUMHUYECKHE OTICPaINH, DNEKTPOXUMHUS BOIIPOCHI K Paznmen 5. Nel-10
ONPEACIISITh AK3aMEHY
TEPMOIMHAMUYECKHUE

XapaKTePUCTUKU XUMUYECKUX
peakuuil ¥ paBHOBECHBIE
KOHLIEHTPALlUU BEIIECTB;
UCIIOJIb30BaTh OCHOBHBIC
XUMHYECKHUE 3aKOHBI,
TEPMOIUHAMHUYECKHE
CIPaBOYHbIE TAHHBIE U
KOJIMYECTBEHHBIC COOTHOIIICHUS
HEOPraHUYECKON XUMHUU IS
penieHus mpodeccuoHaTbHBIX
3aJ1a4; MPOTHO3UPOBAThH
BIIUSTHUE Pa3IUIHBIX (PAKTOPOB
Ha PaBHOBECUE B XUMUYECKUX
peaKnusx

Jns poctmxennst OINK-1.3
BJIQ/ICTh: HaBBIKAMU
BBIUHCIICHHS] TETIJIOBBIX
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

@DOH/I OLIEHOYHBIX CPEICTB 10 AUCHMILIMHE «DH3nUecKas XUMHUS»
1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1 cTp. 7 IlepBbIit 3x3eMILLIP KOITIHA Ne

3 PEeKTOB XUMUYECKUX
peaKkuuii pu 3aJaHHOU
TEMIIEpPaType B YCIOBUAX
MOCTOSIHCTBA AABJICHUS U
o0beMa; KOHCTAaHT PaBHOBECHSI
XUMUYECKUX PEAKLUN IIPU
3aJJaHHOM TeMIEpaType;
JABJICHUS HACBIIIEHHOTO Mapa
HaJ UHIUBUIYaTbHBIM
BELIECTBOM, COCTaBa
cocymiecTByomux a3 B
JBYXKOMIIOHEHTHBIX CUCTEMAX;
Metonamu onpeneeHus
KOHCTAHT PEAKINIl pa3IMuHbIX
MOPSAJIKOB MO pe3ysibTaTaM
KMHETHYECKOTO IKCIIEPUMEHTA.

Jns noctmxenust OIMK-4.1
3HATh: OCHOBHBIE
MOHATHS/3aKOHBI/(hOPMYJIBI B
obyacTu GU3NIECKON XUMHUH
Jlst noctmxenus OIMK-4.2
yMEeTbh: (OPMYIUPOBATH 33aJa4Ul
HCCIIEIOBaHUI, OOBSICHSITH
CYLIHOCTb
(bU3HYECKUX/XUMHYECKUN
SIBJIEHUM W MPOLIECCOB B
TBEPABIX TeJaX; y4aCTBOBATh B
pa3paboTKe MaKeTOB U3/CIIUNA U
UX MOJyJei, pa3pabaTeiBaTh
MpOrpaMMHBIE CPE/ICTBA,
MPUMEHSITh KOHTPOJIBHO-
M3MEpUTENbHYIO anmnapaTypy
JUTSL OTIPEICIICHUS TEXHUYECKUX
XapaKTepUCTHK MaKETOB

st noctmxenus OITK-4.2
BJIa/IETh: HABBIKOM pPEIICHUS
KOHKPETHBIX (PH3UUECKUX
3ama4, nHpopmarmen o
COBPEMEHHOM COCTOSIHUU U
METOJIaxX UCCIEIOBAHUMN B
obnactu hU3MKH
KOHJICHCHPOBaHHOT'O
COCTOSIHUSI
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

@DOH/I OLIEHOYHBIX CPEICTB 10 AUCHMILIMHE «DH3nUecKas XUMHUS»
1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1 cTp. 8 IlepBbIit 3x3eMILLIP KOITIHA Ne

3.2 Conep:xaHue OLICHOYHBIX CPeICTB

3ana4u K NIPAKTHYECKUM 3aHATHAM
Pasnen 1 BBenenue.

1. Xnop B xomuyectBe m = 200 r Haxomutcs mpu temreparype 25°C u naBnenun 101325 Ila.
Omnpenenuth TEMmJoTy pabOTy W M3MEpeHHE BHYTPEHHEH SHEPruH ra3a IpU H30TEPMHYECKOM
pacumpennn 10 oobema V=0.16m".

2. Berumciuth m3MeHeHne >aTpormu npu cmemennn 0.001 M3 Bomopona ¢ 0,0005 m° merana,
€CIM MCXOMHBIE Ta3hbl M 0Opasylomascs cMech rasoB Haxomutcs mpu 25°C u 0,912-10°Ta.

3. Ipu 423 K 1 1.00°10° ITa 1.17 r opraHu4ecKoro BemecTBa, HCHapsACh, 3aHUMAIOT 00beM 0.447
1. BeruucnnTe MONeKynsapHy0 Maccy COeIMHEHHUS.

4. 4 MO YITIEKHCIIOTO Ta3a 3aHuMaroT 00beM 2 J1. [Tpu 25°C. Beraucnure naBieHue yriieKUCIoro
rasa 1o ypasHeHuto Ban-nep-Baansbca.

5. IlpuBeuTe K HOPMAJIBHBIM YCIOBUAM ra3, 3anumMaromuii mpu 373 K u p = 3.0°10% I1a 06bem
27 n.

Paznen 2 Xumudeckasi TepMOIUHAMHUKA.

1. Onue Monbs waeanpHOro rasa, B3aroro npu 25°C m 100 arm, pacmupsieTcss oOpaTuMo M
U30TEepMUYECKH 10 5 atM. Paccunraiite paboTy, NOITIOMICHHYIO TEIJIOTY, U3MEHEHNE BHYTPEHHEN
JHEPIUU.

2. Paccunrare TeroBor sddext peaknuu (AH p-tum) npu ramenun 100 kr m3Bectu (CaO)
BO,Z[OI>'I, €CJIIn TCIJIOTHI 06p3.30BaHI/I$I OKCHJa KaJlblus, BOAbI W TUAPOKCHUIA KaJblUAd
COOTBETCTBEHHO paBHBI -635.1; -285.84 u -986.2 x/[»/Mob.

3. Paccuurarp TEIIIOTY pacTBOpeHUs KpucTamuioruapara cyiabhura Harpus (NaxSO3z 7H20), ecu
TEIUIOTAa PAacTBOpeHHUs O0e3BomHOTO cynabpuTa Harpus paBHa 11.34 k/[x/mMonb, a Termora
00pa3zoBaHMs KPUCTALUIOTHApAaTa 3TOM coiv (TeruioTa ruaparanuun) pasaa 58.4 kJ[>x/Mob.

4. PaccunTaTh U3MEHEHUE BHYTPEHHEH SHEPTUHM CHCTEMBI B CTaHAAPTHHIX ycioBusx (AU°) mpu
MPOTEKAHUU PEaAKIINH

2CI2 + 2H,0(r) — 4HCI(r) + O2, ecnu cTaHa. TEIJIOTHI 00pa30BaHUsA BOJABI M XJIOPOBOIOPOIA
(HCI) cootBercTBeHHO paBHbI -241.84 1 92.3 kJ[>k/MOJb.

5. Paccuntare n3MeHeHuE BHYTpeHHEW sHeprum npu ucnapenuu 250 T Bombl npu 20°C (mapbl
MOYUHSIFOTCS] 3aKOHAM HJCATbHBIX Ta30B). OOBEMOM KUAKOCTHU IO CPAaBHEHUIO ¢ 00BEMOM mapa

MOXKHO TIpeHeOpedb. YelbHas TeIioTa napooopa3oBanus Boasl paBHa 2451 JIx/T.

Paznen 3 PacTBopsbl.
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

@DOH/I OLIEHOYHBIX CPEICTB 10 AUCHMILIMHE «DH3nUecKas XUMHUS»
1o HanpasieHuto nmoarorosku 22.03.01. «Marepuanosenenne u TexHosoruu Marepuanos» GI'BOY BO «Yenal Y»

Bepcus noxymenra - 1 ctp. 9 IlepBbIit 3x3eMILLIP KOITIHA Ne

1. Beraucnuth yncno neperHoca anuona Cl” B Oeckoneuno pazbasnenHoM pactBope NaCL mpu
25°C, ecnu M3BECTHBI MOJBMKHOCTH KaTHOHA M aHHOHA B 9TOM pacTBope: Ana+ = 50.1 cmM/Om
MOJIB; Acl- = 76.35 cM?/OM MOJB.

2. Beuucnure npenenabHyr0 MOJSIPHYIO 3JeKTpuueckyto npoBoauMocth CaClz B pacTBope mpu
25°C.

3. DKBUBaJIGHTHAs AJICKTPOMPOBOAHOCTh OeckoHeuHO pazdaBieHHBIX pacTBopoB KCL, KNOs3 u
AgNOs; mpu 25°C paBma coorBerctBeHHO 149.145, u 1334 Cm cm® mompl. Kakosa

SKBUBAJICHTHAS AIEKTPOIPOBOTHOCTH OeCKOHEUHO pazbasiieHHoro pactBopa AgCl mpu 25°C?

4. Cocyn HamoJHEH CMEChI0 Kuciaopoia W a3oTa. [Ipy KakoM COOTHOLIEHHWHM MapiuajbHbIX
JABJICHUN MacChl 00OHX T'a30B OyayT OJUHAKOBBI?

5. PaccuuraiiTe coctaB pacTBOpa OEH30JI — TOJIYOJI, KOTOPBI MPU HOPMAJIBHOM JIaBJICHUU KHUITUT
npu Temneparype 90°C, a Takke cocraB oOpasyromierocs mnapa. PactBop cuuraiite naeanbHBIM.
Hapnenuss mapa uMcThIXx OeHzona u Ttomyona npu 90°C pasubl 1021 um 407 MMm.pT.cT.
COOTBETCTBEHHO.

Paznen 4 Xumu4yeckoe paBHOBecCHe.

1. B cucreme 2NO (1) + O2 (1.) <> 2NO2 (1) paBHOBecHbIe KoHIleHTparuu Beriects : [NO] = 0.2
moinb/1, [O2] = 0.3 monw/n, [NO2] = 0.4 monb/n. Paccuntaiite Kpass. U OLCHHTE TOJOKECHUE
paBHOBECHS.

2. BeruncnuTe HEpruo KpUCTAUIMUECKON peleTKH Exp-p XJ10pHa Kanusi, eciu:
AHC95(KCI) = - 435,56 xJIx*momns

AHCgg(atomus.) K(xp.) = 128,74 xJIx*momns

AHC98(ronrm3.) K(1.) = 418,00 xJ[x*Momnp ™

AHC9s(muc.) Cla(r.) = 238,26 xJIx*Monp ™t

CpOzCTBO XJI0pa K MIEKTPOHY = - 363,66 kJ[x*Mob ™.

3. Beruncaure sHEpruio Kpuctaindeckoi pemeTku Eyy,-p dTopuaa Hatpus, ecnu:
AH%gs(NaF) = -568,48 xJlx*Momp

AHC98(aromu3.) Na(kp.) = 106,68 kJ[x*Momnp

AH9s(norm3.) Na(r.) = 492,08 xJ[x*Monb

AHC98(muic.) Fa(r.) = 154,66 xJIx*momns

CpozctBo (hTopa K 27eKTpoHy = - 332,88 k/Ix*momns .

4. PaccuMTaiiTe KOHCTaHTY PaBHOBECHS JUIsl pEAKLIUU
CO¢) + 2Ho) = CH3OHy
pu 500 K. AG® st COqy u CH3OHry mpu 500 K pasubr -155,41 x/lx*mons™ u  -134,20

kJIK*MOJIB ! COOTBETCTBEHHO.
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5. Mnst peakiuu 2NOary <> N2Os(r) paccumTaiire:

a) AG®p-rm Tipu 298 K

0) Temriepatypy, Ipu KOTOpOi 00a HaIpaBJIeHUS IIPOIIecca PABHOBEPOSITHBI.
AH - = -57 kJIx/Monb; AS®p-wun = -176 JIx/(Monp*K). Ctp. 51.JluTBUHOBa

6. Beruncnure KOHCTaHTY PaBHOBECHS pEaKkIMy 00pa30BaHHs METUIIOBOTO CITHPTA:
COw) + 2Hz) <> CH30Hx)
Crenaiite 3aK/II04€HIE O MPAKTHIECKONH 0OPATUMOCTH PEAKIIUH PU STHX YCIOBHSAX.

Paznen 5 duexkrpoxumus.

1. Uemy paBHa yaenbHas 3JIEKTPONPOBOAUMOCTh pacTtBopa NaxSOs, 3aKIIOYEHHOTO MEXIY
AIEKTPOJAMH, OTCTOSIIIIUMH IPYT OT npyra Ha paccTtosHuH 0.82 ¢cM M UMEONUMU Tutomaas 5.32
cM? KasK[Iblii, eCIIM CONPOTUBIIEHHE PACTBOPa paBHO 2.86 OM?

2. OnpenenuTth yAeIbHOE CONPOTUBIICHUE, YIEIbHYIO U DKBUBAJIEHTHYIO JIEKTPONPOBOJHOCTD 1
M pacTBOpa HUTpaTa HATPHSA B SUEHKE C HMEKTPOJAMH TUIOMAABI0 1.6 cM? M PACCTOSIHHEM MEXKTY
HUMU 8 MM, €CJIU CONPOTUBIIEHHE pacTBopa cocTasiseT 30 Om.

3. MonspHas 3IEKTPONPOBOAHOCTh pacTBopa OeH30iHON kucmorel mpu T = 25°C, c
koHneHTpanueit 0.135 mons/m pasra 8,1:10* Om™t-M?/Monb. Paccuntaiite cTeneHp AUCCOIMAIAN
¥ KOHCTAaHTY JMCCOIUAINHU dIEKTPOJIUTA.

4. CocraBbT€ YpaBHEHHUS DJICKTPOIHBIX pEaKIWi, NPOTEKAIOMIMX TMPH DIECKTPOJIU3E C
HepacTBopuMbiMu aHomamu: a) MgClz; 6) MgClo u ZnSOs. Paccunraiite, CKOTBKO BBIACITUTCS
XJIopa B IUTPax (H. y.) IPH MPOITYCKaHUH TOKA CUJION SA B TeueHue 3 4.

5. CocraBbTe ypaBHEHHUS SJIEKTPOIHBIX PEAKIUW, MPOTEKAIOIMMX MPH JJIEKTPOJIHM3E pPacTBOpPA
CuSO4 ¢ pacTBOPUMBIM MEIHBIM aHOIOM M HEPaCTBOPUMBIM I'paUTOBBIM aHOOM. Paccumraiite,
CKOJIBKO pacTBOPHUTCSI MEJIM Ha aHOZE MPH NMPOIYCKaHUU Toka cuiioi 10 A B Teuenue 3 4.

6. [lpu snexTponu3e COIM TPEXBAJEHTHOIO METaula TOK Cujio B 3 A B TedueHHe 2 4acoB
BbIIEUA Ha karone 4.18 r meramna. Onpegenure, Kakod 3170 MeTaul. Hanuimure ypaBHEHUs
KaTOJHOTO M aHOAHOTO MPOLECCOB, a TAaKK€ CyMMapHOE ypaBHEHHE 3JIEKTPOJIM3a paciuiaBa U
BOJIHOTO PacTBOpa KapOOHATA HATPHS C TNIATUHOBBIM aHOJIOM.

7. llpu paduHupoBanuu menu Tokom 4.5 A 3a 1.5 daca Beimensercs 7.5 r menu. Paccuuraiite
BBIXO/[] 11O TOKY. Hamumwure YpaBHCHHA KaTOJHOI'O U aHOAHOI'O MPOLCCCOB, a TAKIKEC CYMMAPHOC
ypaBHeHHMe diekTpoiu3a BogHoro pactBopa PbD(NOs)2: a) ¢ yrompHbIM aHOmoMm; 0) co
CBUHIIOBBIM aHOJIOM.

8. Haitnute 00beM BOOpOa, KOTOPBIM BBIACIUTCS MPH MPONYCKAaHWW TOKa CHIONW B 5 A B
TedeHue 3.5 4 4yepe3 BOJHBIM PacTBOp CEpHOMl KHMcIOThl. Hanummure ypaBHEHHMsSI aHOIHOTO U
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KaTOJHOTO TPOIIECCOB, a TakKe CYMMapHOE€ YypaBHEHHE »dJekTposin3a pactBopa H2SOsc
WHEPTHBIM aHOJOM.

9. Haiigutre o6beM BOmOpO/AA, KOTOPBIM BBIIEIMTCS MPH HPOIYCKAaHMM TOKa CUJIOH B 5 A B
TeueHue 3.5 4 4Yepe3 BOAHBIM pacTBOP CEpHOM KHUCIOTHl. Hamuiure ypaBHEHUS aHOOHOTO U
KAaTOJHOIO MPOIIECCOB, a TaKXKEe CYMMAapHOE YypaBHeHue »3jekTponu3a pactBopa H2SOs4c
WHEPTHBIM aHOJOM.

10. Cronbpko BpeMeHH ToTpeOyercss Ha anekTponu3 pactBopa KCl mpu cuie Toka 5 A, 4TOObBI
BBIIETUTH XJop oobemMoMm 11.2 1 (H.y.), eciu BbIxoj mo TOKy cocrtasisier 90%? Hanwummumre
YpaBHEHHsI aHOHOT'O U KaTOJJHOTO MPOLIECCOB, a TAKXKE CyMMapHOE YpaBHEHHUE JIEKTPOIIN3A.

IIpumep BapuaHTa KOHTPOJIBLHOMH PadoThI

1. PaccuuTarh TEIIOTY pacTBOpeHMs KpucTaywioruapara cyibdura Harpus (Na2SOz 7H20),
€CIIM TEIJIoTa pacTBOpeHHs Oe3BogHoro cyiabdura Harpus paBHa 11.34 xJ[x/momnb, a
TEIUIOTa 00pa30BaHUs KPUCTAIOTHApATa 3TON coiu (TemioTa ruaparanui) paBHa 58.4
kJI>x/MOJITb.

2. Cocyn HamoJIHEH CMEChI0 KHCIOpoaa M a3oTa. IIpu KakoM COOTHOLICHMH MapIHaIbHBIX
JaBJICHU MacChl 00OMX Ta30B OYIyT OMHAKOBHI?

3. CocraBbTe ypaBHEHMS OSJICKTPOJHBIX PEAKIMN, MPOTEKAIOMUX TPU DIIEKTPOJIU3E C
HepacTBopuMbIMu aHomamu: a) MgCly; 6) MgClo m ZnSOs. Paccumraiite, CKOIBKO
BBIJIETIUTCS XJI0pa B IMTPax (H. y.) IpU IPONyCKAaHUM TOKa cujioi SA B TedeHue 3 u.

Bomnpocel Kk 3xk3aMeny
1. TIpenmer ¢puznyeckoit xumun. Paznensl Gpu3ndeckoit XUMHUH.
MeTtob1 HU3MKO-XUMUYECKOTO UCCIIETOBAHMUSL.
DHeprusi. 3aKOHbI COXPAHEHUS U IPEBPAILCHUS SHEPTUH.
Tennora u pabora.
XumHueckas TepMoanHaMuKa. [Ipenmer, MeToasl U rpaHULIBL.
TepmoamHaMuyeckasi CUCTEMA.
BHyTpeHHss SHEprus CUCTEMBI.
[TepBoe HavyaJI0 TEPMOJUHAMUKH.
BTopoe Hauano TepMoAMHAMUKH.
. DHTpOMHSL.
. CraTucTH4ecKkoe TOJIKOBaHUE BTOPOr0 Ha4Yajla TEPMOJIUHAMUKH.
. TepMoHaMuuecKas MIKana TEMIEPATYP.
. TpeTbe Ha4asI0 TEpMOJUHAMUKH.
. OCHOBHOE ypaBHEHUE TEPMOJANHAMUKH JUIsI KBA3UCTaTUYECKUX ITPOLIECCOB.
. TepMoiMHaMHUYECKHE TTOTEHIIUAIIBI.
. 3akoH ['ecca. (3aKOH OCTOSHCTBA CYMM TEIUIOBBIX 3()(EKTOB).
. PacueTsl sHTAIBIINKA XUMHYECKUX PEAKLU.
. Termora obpazoBanus. TerioTa cropanusi.
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19. CosnsBaramus.

20. DHeprust XUMHUYECKUX CBS3CH.

21. IMuxn bopua — Xabepa.

22. PactBopsl. O0mIas XapaKTeprUCTUKA PaCTBOPOB.

23. MonekymsipHasi CTpYKTypa pacTBOPOB.

24. MexMOIIeKyIsIpHOE B3aUMOJICHCTBHE B paCTBOpax.

25. Knaccudukanust pacTBOpOB.

26. PaBHOBecwHe: )XHAKUN pacTBOp-Tiap. 3akoH Payrs.

27. PacTBOpBl C TOJOXUTENbHBIMU U OTPHUILIATEILHBIMUA OTKJIOHEHHUSAMM OT 3akoHa Payns
(PeanbHble pacTBOpHI).

28. BnusiHrE TPEeThEro KOMIOHEHTA Ha PaCTBOPUMOCTD I'a30B.

29. OCHOBBI y4eHUS 00 TEKTPOIUTAX. DICKTPOXUMHUECKUE PEAKIIHH.

30. DnekTposn3. 3aKOHBI dNEKTposn3a. 3akoHbl Dapanest.

31. DnekTponuTHYECKas ucconuanus. Teopus 3JIeKTpoInTOB AppeHuyca.

32. [IpyunHBI 1 MEXaHU3M DJIEKTPOJIUTHIECKON JUCCOIMALIUH.

33. Henocrarku Teopun Appenuyca.

34. DnexTpuyeckas MPOBOJIUMOCTh PACTBOPOB JIEKTPOJIUTOB.

35. [NoBMKHOCTH HOHOB. Uncia nepeHoca HOHOB.

36. CBs3b MKy MOJABIKHOCTHIO MIOHOB M X KOHIICHTPAITUEH.

37. CtpoeHue ABOMHOTO 3JIEKTPUUECKOTO CIIOSI.

38. Teopus IBOHHOTO AIEKTPHUECKOTO CIIOSI.

39. Xumuueckre UCTOYHUKHU ToKa. ['anbBaHnYeCKUE JIEMEHTHI.

40. XuMHu4ecKue UCTOYHUKHU TOKA. AKKYMYJISITOPHI.

4. IIOPJAJOK HNPOBEJEHHWA W KPUTEPHH OHEHHWBAHMII
ITPOMEXYTOYHOU ATTECTAIIUU

4.1. Tlopsinok mpoBeaeHHsI MPOMEKYTOUHOM aTTEeCTAIMU

CreneHb yCBOGHMs Marepuaia JODKHA OBITh NMPOAEMOHCTPHPOBAHA TPH BBHIIOJIHEHUH
KOHTPOJBHBIX PA0OT B TEUEHHUE CEMECTpa: CTYICHT JOJDKEH YCICNIHO CHaTh KXyl WH3
MPCAJIOKCHHBIX KOHTPOJIBHBIX pa60T [0 OCHOBHBIM pasacjiaM AUCHHUILJIMHBI. B cjIydac, CCJd
CTYIEHT HE Cllajl KaKue-TMOO KOHTPOJIbHBIE PabOThl B TEUECHUE CEMECTpa, TO Ha JOMYyCKe K
9K3aMCHY €My NpCJI1aracTCd pellnTh 3a4a4u IO COOTBCTCTBYIOIIIUM TCMaAM.

4.2. Kpurepuu oOuUeHMBAHUSA TPOMEKYTOYHOM aTTecTAlMM IO BHIAM
OIIeHOYHBIX CPeICTB

Onenka «OTIMYHO» CTABUTCS B TOM CIIy4ae €CIIN CTYIEHT:
- 0OHapy)KMBAeT BEpHOE MOHUMAHHUE CYITHOCTH PACCMAaTPUBAEMBIX SBICHUH M 3aKOHOMEPHOCTEH,
3aKOHOB M TEOPHM, NAaeT TOYHOE OIPEIEICHHE M HMCTOJIKOBAHME OCHOBHBIX ITOHSATHM 3aKOHOB,
TEOPH, a TaKkKe MPaBHJIBHOE OMpeeNcHHe (HU3UYECKUX BEIWYMH M3 €AMHUI[ U CIIOCOOOB
U3MEPEHNS,;
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- IPABMJILHO BBITIOJHACT YEPTEKHU, CXEMBI U TPa(UKN COMYTCTBYIOIINE OTBETY;
- MOXKET YCTaHABJIMBATh CBSI3b MEXIY MU3y4aeMbIM U paHee M3YYEHHBIM MaTepHaJIOM IO Kypcy
JVCIUITINHEL, & TAKKe C MaTepHaIoM, YCBOCHHBIM MPH U3YyYEHUH JPYTUX TUCIUTUINH.

OmneHka «XopoIo» CTAaBUTCS, €CJIM OTBET YIOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAMHU Ha
oteHKy «OTINYHO», HO HE WCIIOJIB3YeT IUIaH OTBETAa, HOBBIE MPUMEPHI, HE IPUMEHSET 3HAHUS B
HOBOH CHTyallMM, HE HCIOJb3yeT CBA3M C paHee M3YYCHHBIM MarepHajoM M MaTepHalioM,
YCBOCHHBIM JIPYTUM JUCHUIUTHTHAMH.

OrneHka «YIOBIETBOPUTENBHO» CTABUTCS, €CIM OOJbINAs YacTh OTBETA YIOBIIETBOPSET
TpeOOBaHMAM OTBETY Ha OIIEHKY «XOpOIIO», HO B OTBETE 00OHAPYKUBAIOTCS OT/ACIbHBIC TIPOOEIIHI,
HE TPENATCTBYIOIIUE JalbHEHIIEMYy YCBOEHHIO HporpaMMHOro marepuana. CTygeHT ymeer
NPUMEHATH TOJTYYEHHbIC 3HAHWS IPU PEIICHWH IMPOCTHIX 3a/1ad C HCIOJIb30BAHHEM TOTOBBIX
dbopmyn, HO 3aTpyAHIETCS IPU PELICHUH 33124 TPEeOYIOIUX peodpa3zoBanus GopMyi.

Ouenka «HeynoBlIeTBOPUTENBFHO» CTABUTCS B TOM CIydae, €CIIM CTYJICHT HE OBIAAET
OCHOBHBIMHU 3HAHUSIMH U YMEHHUSIMH B COOTBETCTBHM C TPEOOBAaHUSAMH NPOTpPaMMBI, JTHOO HE
MOXKET OTBETHTH HU HA OJINH U3 MOCTABICHHBIX BOIPOCOB.

B nucbMeHHBIX paboTax yUUTHIBAETCS TAKXKE, KaKas 4acTh pabOTHI BHITIOJIHEHA.

4.3. Pe3yabTaThbl NPOMEKYTOUHOM aTTECTANMM U YPOBHU CHOPMHPOBAHHOCTH
KOMIIEeTEeH NI

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIIUHN OMPENESeTCs CASAYIOUIM 00pa3oM:

1. Beicokuii ypoBeHb CPOPMUPOBAHHOCTH KOMITETCHIIMA COOTBETCTBYET OIICHKE OTIMYHO:
npeanonaraer (GopMupoBaHHE KOMIIETCHIIMH Ha BBICOKOM YPOBHE: CTYACHT CBOOOIHO
BJIaJICET OCHOBHOM TEPMMHOJIOTMEN U MOHATHIHBIM alapaToM IUCUMIUIMHBI «Du3znueckas
XUMUS», 9TO MO3BOJSIET (DOPMYTUPOBATH BBHIBOJIBI M YUYaCTBOBATh B JUCKYCCHUU IO YIEOHBIM
BOMpPOCaM JaHHOW JUCUUIUIMHBI; TOJHOCTBIO C(OPMHPOBAHO yMEHHE MPHUMEHSThH
MONyYEHHYIO TEOPETHUYECKYI0 0a3zy /i PEIICHUS KOHKPETHBIX MPAKTUYECKUX 3a]ad |
YBEPEHHO BJIAJICTh HABBIKOM UX PEIICHMUS;

2. Cpenuuit ypoBeHb COOTBETCTBYET OI[EHKE XOPOIIIO:
npenmnonaraeT GoOpMUPOBaHUE KOMIETEHIIUH HA CPEAHEM YpOBHE: CTYAEHT XOPOIIO BJajieeT
OCHOBHOHM TEPMUHOJIOTUEH ¥ MOHSATHUIHBIM almapaToM IUCHUIUIHHB «DU3HUYecKas XUMHUIY,
c(hOpMUPOBaHO yMEHHE MPHUMEHSTHh IOIYYEHHYIO TEOpeTHYecKylo 0a3y maisi pelieHus
KOHKPETHBIX TPAKTUYECKUX 3a7ad U BIAJCTh HABBIKAMH pEIICHUS O0a30BBIX 3aaa4 IO
(bU3HUYECKON XUMUU;

3. bazoBbIif ypoBEHb COOTBETCTBYET OIICHKE YOBIETBOPUTEIHHO:
npeanonaraerT (QopMHpoOBaHHE KOMIETEHIIMM Ha HayajdbHOM YPOBHE: CTYIEHT 3HAaeT
«TEOPETUYECKUN MUHHMYM» U HEJOCTATOYHO BJIAJIEET METOJAMH pEIIeHUs 0a30BBIX 3a/ad
1o GU3HYECKON XUMUU;

4. Hwuskuil ypoBeHb COOTBETCTBYET OLIEHKE HEYIOBICTBOPUTEIBHO:

CTYIEHT HE€ BIJIaJIceT OCHOBHOW TEPMHUHOJOTHMEN U TMOHSATUIHBIM anmaparoM JAUCLUILIMHBI
«(husznueckas XUMUS»; HE BIAJeeT HaBBIKAMHU peIIeHUs 0a30BBIX 33434 MO (pu3MUecKoit
XUMUH.
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22.03.01 MartepuajioBeleHHE U TEXHOJOTHH MaTepuaaoB, DU3MKO-XHUMHS MPOLECCOB H
maTtepuaioB, ®OC no gucuuniune " Pusudeckas xumus', 2026 r.H., ouHasa ¢opma 00yueHuUus

DoH/1 OLIEHOYHBIX CPEeACTB IMCHMILIMHBI (MO1YJs1) 0100PEH U PEKOMEH/10BAH:
ITpopekTop mo yueOHoit padboTe yTBepxkacHo 27.02.26 A.A. CaaMaros

Y4eHpIM COBETOM (PU3MUECKOTO (aKyIbTeTa

IIporoxon 3aceganus Ne 05 ot 26.02.2026

IIpencenarens YueHoro coBeta
(usnueckoro daxysapreTa COTJIACOBAHO M.A. 3arpebun

3acenanueM kadeapsl pU3NMKH KOHAEHCHPOBAHHOTO COCTOSTHUS

IIpotokon 3acenanus Ne 05 ot 17.02.2026

3asenyroumii kadeapoit COTJIaCOBAHO B.Jl. by4ensHUKOB

ABTOD (COCTaBHTEIB) III.I11. SAracdpapos

CTpykTypa (pOHI0B OLIEHOYHBIX CPEACTB COOTBETCTBYeT Npukasy pekropa ®I'bOY BO «Yeal'V»
ot 27 centsiopst 2022 Ne573-1
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