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1. OBIIASI XAPAKTEPUCTHUKA ITPOT'PAMMBI YUEEHOU JJUCIUAILIVHBI

1.1 MecTo IUCHUNJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

Vyebuas mucouminaa OI1.05 «DPusmdeckas U KOJUIOMOHAS XUMHUSA» SBIIAETCS YacThIO
npodeccnoHaTEHOTO Yy4eOHOTO ITUKIIa OCHOBHOHM 00pa3oBaTenbHOl nporpammel (gamee OOIT) B
cootBercTBUHU ¢ I'OC CIIO no cnenmansHocTH 18.02.09 [lepepaboTka HedTH 1 rasa.

1.2 Heab u niiaHupyeMblie pe3yJbTaThbl 0CBOCHHS THCHUILIMHBI

[lo utoram OCBOEHHSA ITUCIHUIUIMHBI, OOydYaromuecs AODKHBI IPOJIEMOHCTPUPOBATH
pe3ynbTaThl 00y4eHus, COOTHeCEHHbIE ¢ pe3yibTaramu ocBoeHuss OOIl CIIO, npuBencHHBIE B

TadJIunIE.
Kon Kon
OK K pe3ynbrara HaumenoBanue pe3ynbraTa 00y4eHus
00yUeHHSI
OK 01. 31 Opranu3oBbIBaTb COOCTBEHHYIO J1€ATEIbHOCTh, BEIOUPATh THUIIOBHIE
OK 07. METOABl M CIOCOOBI BBIMIOJIHEHHUS MNPO(eCCHOHANBHBIX —3ajad,
OLIEHUBATh WX FP(HEKTUBHOCTH U KAYECTBO
32 [IpuHUMAaTH pemIeHus B CTAaHAAPTHBIX U HECTAaHAAPTHBIX CUTYaLUsIX
1 HECTH 32 HUX OTBETCTBEHHOCTh
33 OcymiecTBiATh  TOUCK M HWCHOJBb30BaHWME  HMH(OpMAIHH,
HEO0O0X0UMOM 17151 23((HEKTUBHOTO BBITIOJIHEHUS PO ECCUOHATBHBIX|
3a1a4, Mpo(hecCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHS
34 Vcnonb30BaTh MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
B TPO(ECCUOHAIBHON JESATEILHOCTH
35 PaboTaTh B KOJUIEKTMBE M KOMaHjae, 3(PQPEKTUBHO OOIIATHCS C
KOJIJIETaMH, PyKOBOJICTBOM, OTPEOUTENIMU
36 bparb Ha ce0si OTBETCTBEHHOCTh 3a pPa0OTy UJIEHOB KOMAaHJbI
(TTOTYMHEHHBIX ), PE3YJIbTAT BHITOTHEHHS 33/ TaHIH
37 CaMOCTOSTENbHO — OMPEAENTATh 33Jaud  NMPO(ECCHOHANBHOIO U
MMYHOCTHOTO  Pa3BUTHS,  3aHAMATBCS  CcaMOOOpPa3OBaHUEM,
OCO3HAHHO IJIAHWPOBATH MOBBIIICHUE KBATH(PHUKAITIH
38 OpueHTHpOBAaThCS B YCJIOBUSAX 4YacTOM CMEHbl TEXHOJOTHH B
po¢ecCuOHANIBHON ACSITETLHOCTH
A KoHTponupoBath 3 PeKTUBHOCTb pabOThl 000PYAOBaHUS
v2 ObecnieunBaTh 0€30MAaCHYIO0 JKCIUTyaTallMi0 OOOpYAOBaHUS U
KOMMYHHUKAIMH IPU BEACHUHU TEXHOJIOTUYECKOT0 Mpoliecca
V3 [lonroraBnuBaTh 000pYAOBaHUE K MPOBEICHUIO PEMOHTHBIX padoT
pa3IMYHOTO XapakTepa
V4 KoHTpoMpoBaTe M pEryaupoBaTh TEXHOJIOTHYECKUN DPEXHUM C
VCTIOJIb30BAHUEM CPEJICTB aBTOMATU3ALMHU U PE3YJIHTaTOB aHAIN30B
V5 KOHTpOoIMpoBaTh Ka4€CTBO ChIPBS, NOJIYIAEMBIX ITPOIYKTOB
Y6 KoHTponupoBaTe  pacxofl  ChIpbs, NPOAYKIHH,  PEarcHTOB,
KaTaJIN3aTOPOB, TOIUTMBHO-YHEPTETUIECKUX PECYPCOB
V7 AHaJIM3UPOBATh MPUYMHBI OTKa3a, MOBPEKICHHUS TEXHUYECKUX
YCTPONCTB ¥ IPUHUMATH MEPHI [0 UX YCTPAHEHUIO
V8 AHaJIN3UPOBaTh IIPUYHHBI OTKJIOHEHUS oT pexxuMa

TEXHOJOTHYECKOI0 MPOoLIecca U MPUHUMATh MEPHI 10 UX YCTPAHEHUIO




Y9

PazpaOaTeiBaTh Mepbl 1O MPEIYNPEKICHUIO HWHIMJIECHTOB Ha
TEXHOJOTMYECKOM OJIOKE

V10

OpraHI/ISOBBIBaTB pa60Ty KOJIJICKTHBA nu noAACPKNBATDH
HpO(bGCCI/IOHaJIBHBIe OTHOIICHHA CO CMCKHBIMU IMOAPA3ACIICHUAMA

V1l

OOGecrieunBaTh  BBINIOJHEHHE MPOU3BOACTBEHHOIO 3a/laHus  II0
00BEMY ITPOU3BOJICTBA M KAUECTBY MPOIYKTA

V12

ObecneunBarh coOuroIeHIe MpaBUI OXpaHbl Tpyna,
[TPOMBIIIIICHHOH, TOYKAPHOW M SKOJIOTUIECKOH 0€301acHOCTH

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHHUITJIMHBI
2.1. O0bémM yueOHOM TUCHUTLUINHBI U BUABI Y4eOHOI padoThl

Bup yueOHoii padoTsl

O0beM 4acoB

O0beM 00pa3oBaTe/ibHON NPOrpaMMbl Y4eOHOM TUCHUILIHHBI 156

B TOM YHCJIE:
— TeopeTuyeckoe oOyueHue 32
— TPaKTHYECKUE 3aHATUS (eciu npedyCMOmpeHo) 32
— J1abopaTOpHBIE 3aHATUS (eCiu npedyCMOmMpPeHo) 32
— KypcoBas pabota (IIPOEKT) (eciu npedycmMompeHo) -
— caMocCTosITelIbHas paboTa 54
—  KOHCYIJIbTalluu

— IPOMEXYTOYHAs aTTECTALMS — 9K3AMEH, 6




2.2. TeMaTnyecKHii IJIaH U COACPKAHUEC y‘leﬁHOﬁ JUCHUILINHBI «PU3nvecKas M KOJLUIOMIHAS XMMHSD»

HaumeHoBaHue pa3aesioB
U TeM

Conep:kanue yueOHOro Mmarepuajia u GopMbl OPpraHnu3aluu AesITeJIbHOCTH
00yYaroImXxcs

O0beM B
qacax

Koapl kommneTeHIuid,
(opMHUPOBAHHIO KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NMPorpaMmbIl

Pa3zgen. 1

XuMHudecKkas TCPMOANHAMHKA U KUHCTHKA. MGTOI[BI I/IHTCHCI/I(bI/IKaLII/II/I IIpouccCoB

Tema 1.1 OOmue nmoHATHS
XHUMHUYECKOMI
TEPMOIUHAMUKH

Coaep:xkaHue TeOpeTHYECKOr0 MaTepuasa

OcHoBHbIE  TOHATHS ~ XUMHUYECKoW  TepmoguHamuku.  Knaccudukanus
TEPMOJAMHAMUYECKUX CUCTEM, ITPOIIECCOB. 3aKOHBI UJI€aIbHBIX Ta30B.1,2,3 3aKoHb]
TEPMOJUHAMHUKH, WX TMpPUMEHEHHEe. OHTalblUg TMPOIeccoB, 3akoH [ecca,
DHTPONUS U HAIIPABJICHUE CAMOIIPOU3BOJIHLHOTO IPOTEKAHUS PEAKITUH.
TepMonuHaMuyeckue MOTEHIMANBl. XHUMHYECKUNW TMOTEHIMAN. 3aBUCUMOCTH
TEIUIOTHI PEAKIIUU OT TEMIIEPATYPHI.

JlabGopaTopHas padora 1.

BHyTpeHHss 3HEprusi, HTaJIbINS, ONpeAesieHue TEIUIOBOro 3¢ @deKTa peakiuu,
DHTponus, ONPEAEIICHNE HAITPaBIEHUsI CAMOIIPOU3BOJIBHOTO TPOTEKAHUS PEaKui
TSI ©30JITMPOBAHHBIX CUCTEM.

Oueprusa ['ub66ca, onpenenenrne HanpaBIeHUs MPOTEKAHUS PEAKIMA B OTKPBITHIX|
cucremax. OnpezeneHue TermIoThl paCTBOPEHUS COIIU

OK 01. OK 07.

1.2 OCHOBHEBIE
HOHATHS XUMHAYECKOH
KUHETHUKHU u KaTajn3a.

XHUMHYECKOE PABHOBECHE

Tema

CoaeprxaHue TEOPETHYECKOr0 MATEPHAIA

Xumunyeckass kuHeTuka. [Topsnok, ckopocTh peakuuid. 3aBUCUMOCTb CKOPOCTH
peakuuii OT KOHUEHTPALMK, 1aBIEHUS, TEMIIEpaTypbl. XUMHUYECKOE PABHOBECHE.
[Ipunuun Jle Illarenbe. 3akoH JEHCTBYIOIMIMX Macc. YpaBHEHHUs H300apHl,
M30TE€PMBI, HU30XOPBI IIPOLIECCOB.

Karanus, ero Buasl. Kinaccuduxarys kaTamuTHYECKUX TPOLIECCOB.

OK 01. OK 07.




MexaHu3M KaTaJTuTHUECKUX peaklnii. AKTUBUPOBAHHBIN KOMILIEKC.
JlaGopaTopHasi pa6ora 2.

Onpenenenne NopsaKa i CKOPOCTH PEAKIUH. 3aKOH AEHCTBYIOLIMX MacC.
Pacuer sHeprun akTuBauuu. XMMHYECKOE PaBHOBECHE
CamocrositesbHast padora 1.

PaboTa B ncclie0BaTeNbCKUX IPYIIAX CTYJACHTOB 110 TEMaM:

CKOpOoCTh TOMOTE€HHBIX PEAKIMM B aHATUTUYECKOM KOHTPOJIE.

CKOpOCTb TeTEpOreHHbIX PEAKIINI B aHATTUTUYECKOM KOHTPOJIE.

OK 01. OK 07.

Pasznea 2. da3oBble paBHOBeCHSI
Tema 2.1Conep:xaHue TeOpETHYECKOT0 MaTepHaJia OK 01. OK 07.
OHOKOMITOHEHTHBIE [IpaBwio ¢a3 I'm66ca. OMHOKOMIIOHEHTHBIE CUCTEMBI. J(narpamMma COCTOSTHUS
CHCTEMBI BOJIbl, €€ XapaKTepUCTHKA.
YpasHenue Knanelipona, ero BpIBOJ, aHAJIN3.
Tema 2.2
MHOrOKOMIIOHEHTHBIE CoaepixaHue TeopeTHyeckoro marepuaja. Kpucramnmsauus u3 pacTBOpOB.
CHCTEMBI JlnarpamMma COCTOSIHHMS B IPOCTBIX CHCTEMaxX C 3BTEKTHUKOM.
Paznen 3. PacTBOpHI
Tema 3.1 Pa3zbaBneHHbIe Coaep:xanue Teopermyeckoro marepuaja: OmnpeneneHue, BUIbl PacTBOPOB.
PacTBOPHI B XKHUIKOCTAX CriocoObl BBIpaKEHUS COCTaBa OK 01. OK 07.

Tema 3.2 PacTBOpHI Ta30B

pacTBOpoB. Pa30aBneHHble pacTBopbl. 3akoHbl Payms. Ocmoc. YpaBHEHH®
Bant-T'odda.
CoaepsxaHue TeopeTHYeCKOro Marepuana: /[aBjicHHe HACBHILIEHHOIO Iapa B
WJICaTbHBIX U PEAIBHBIX CUCTEMAX. 3aKOH [ eHpH.Y clI0BHS pacTBOPUMOCTH T'a30B|
B JKUJKOCTSIX.

Tema 3.3

B3anmuas|ConeprkaHue TeOpeTHYECKOro0 MaTepuasia




pacTBOPUMOCTD Knaccudukanus pacrBopumoctu. Kputuueckas TemrnepaTypa paCTBOPEHHUS.
JKUJIKOCTEN Kpusble paccioenus. Pacnpenenenne pacCTBOPEHHOTO BEIECTBA MEXKIY JBYMSI
HECMEIIUBAIOIIUMUCSA KUAKOCTAMU. 3aKOH pacrpeaeacHus. DKCTPAKIUS.
JlabopaTopHasi padora 3.
[locTpoenue nuarpaMMbl KUIIEHUS OUHAPHBIX CMECEH.
3akonbl Payns. Ocmoc. Ypasuenue Bant-T'odda.
3akonsl  KoHoBasioBa-OKCTpakiMii. Onpenenenre  4yucia  SKCTPAKIUH,
HEOOXOIUMBIX JIJIsl TIOJTHOTO BBIICIICHUS] KOMITOHEHTA.
Pazgen 4. OcHoBbl|Coep:kaHue TeOPeTHYECKOr0 MaTepuaJia OK 01. OK 07
SICKTPOXUMUHN CBoiicTBa paCTBOPOB 3JIEKTPOIUTOB. CONPOTUBIIEHHE, HIEKTPOIIPOBOIUMOCTb.
Tema 4.1 Konnykromerpust  [[Ipsmas KoHIyKTOMeTpHs. KOHIYKTOMETpHIECKOE THTPOBAHHE.
Tema 4.2 DnexrpoausigCoaep:kanne TeOPeTHYECKOro MaTepualia
[IPOLIECCHI. DnekTposin3] DIEKTPOIHbIE MpoLecchl, X Kiaaccudukanus. Onekrpoasl 1 u 2 poxa, ux
["anpBaHnYeckue 3JIeMEHThl  [IPUMCHCHHUE. 3JIGKTp0JII/I3. 3aKoHBI CDapaI[eﬂ. ['anbBaHMYECKHE SJIEMEHTHI.
Boruucnenne 3/1C ranbBaHUYECKHUX JIEMEHTOB.
Conep:xaHue TeOpPeTHYECKOI0 MaTepraia
BriusiHre CBOMCTB pacTBOPOB AJIEKTPOIUTOB HA DIIEKTPOIHBIC MPOIIECCHI.
YpaBuenne Hepucra. Ilpsmas norenuumomerpus. lloreHumomerpuueckoe
TUTPOBAHUE.
Tema 43  DOnekrponus.JlaboparopHas padora 4.
Konnaykromerpuueckoe 1. Onpenenenue pH runpoxcu oOpa3oBaHumsL.
TUTPOBAHUE. 2. OmpeneneHue KOHCTAHT IUCCOIUAIUU CIAOBIX JJIEKTPOJIUTOB METOJIOM OK 01. OK 07.

MpsAIMON KOHAYKTOMETprH. KOHIyKTOMETpHUECKOE THTPOBAHNE.

3. DNeKTpOIu3 paCTBOPOB CUIIbHBIX AJIEKTPOJIUTOB.

JlaGopaTopHasi pabora 5.

1. 3axonsr Qapajest.

2. CocraBneHue cxeM raibBaHnueckux 3nemMeHToB. Onpenenenue J/1C.
CamocTosiTe1bHasi padora 2.

[TonroToBKa TEOPETHUECKOTO MaTepuaia o reme: «MeToabl (U3NIecKOi XUMHH
B XMMUYECKOM aHaJIM3€ COCTUHEHUH (Ha puMepe)»




1.Omnpenenenne TUCIEPCHBIX CUCTEM, UX KJIaCCHU(HUKAIIUS.

OCHOBEI
XUMMUH.

Paznen 5.
KOJUTOMTHOM
JlucniepcHbIe CUCTEMBI

Tema 5.1 Krnaccudukamus
JTUCTIEPCHBIX CUCTEM

Tema 5.2 IloBepXHOCTHBIC

SIBIICHMSL. IToBepXxHOCTHOE
HaTsDKEHHE. AJcopOmus
Tema 53 CsoiicTBa

AUCTICPCHBIX CUCTEM

Coaep:xkaHue TeOPeTHYECKOT0 MaTepuasa

1. IToBepXHOCTHOE HATSHKEHUE, METOJIBI €TI0 ONPEICIICHUS.
2. IloBepXHOCTHO-aKTHUBHBIC BEIIIECTBA, UX XaPaKTEPHUCTHKA.
3. AncopOuust, ee BUIbl. AICOPOEHTHI, UX KJIaCCU(UKAIIHSL.
4. Ancopbrusi Ha rTpaHulle pasnena ABYyX (a3 (raz-KMIKOCTb, >KHIKOCTH -
TBEpAOE BEIIECTBO, HA TpaHWIC IABYX JKUIAKOCTeH). M3orepma ancopOmmw,
Ypasaenus Opeiinmxa, Jlearmropa.

Copep:xaHue TeOpeTHYECKOI0 MaTepuaa
1.DnexTpuuecKue CBOMCTBA AUCTIEPCHBIX CUCTEM.
2.0nTHYECKUE  CBOWCTBA  JIUCHEPCHBIX  CHUCTEM. 3aKOH
byrepa-Jlam6epra-bepa. Ceropaccesiaue.

3. CTpyKTypHO-MEXaHUYECKHE CBONCTBA TUCIIEPCHBIX CUCTEM. BA3KOCTb.

Ponesa. 3akon

JlaGopaTopnasi pa6ora 6.

1. AncopOuust yKCYCHOM KHCIOTBI U3 BOJHBIX PacTBOPOB Ha TUIAPOPOOHOM
ayzcopOeHTe.

2. Hedenomerpusi.

3. CTpyKTYpHO-MEXaHUYECKUE CBOMCTBA IUCIIEPCHBIX CUCTEM.

OK 01. OK 07.

Pazpen 6. Komtongusie
PacTBOPBI, UX CBOMCTBA

Tema 6.1 3011, UX cTpoeHUeE,
METO/TbI TTOJTYICHUS

Tema 6.2 CBoiicTBa
KOJUTOUIHBIX CUCTEM

CoaeprxkaHue TEOPETHYECKOr0 MATEPHAIA

1.30mu. Munenna, ee CTpoeHHE.

2.[lonyuenue 3omeil. MeTopl cTabunu3annu 305€eu.
CoaepikaHue TeOpeTHYECKOr0 MaTepHuaJia
1.Onexrpuueckue cBoiictsa 30mael. [Ipasuio dasuca-Ilanera.
2. Koarymsauus 3omneit. [Ipasuno Hlynsue-Tapam.

3. BszkocTh 30mmeid. OnTuaeckue cBOCTBa 30JIeH.
JlabopaTopnasi pabora7.

1.MeTopl IOTydeHUs M CBOMCTBA KOJUIOUHBIX PAaCTBOPOB.
JlaGopaTopHas padora 8.

1. Ctpoenue MULIEILTBL.

2. Koarymnsuus 3oieil.

OK 01. OK 07.




Pazpen 7.
MukporereporeHHbIe 51
rpyOOAMCIIEPCHBIE  CUCTEMBI
Tema 7.1 Knaccudukanus,
METOIBI TIOJTyYCHUS n
pa3pyIIeHus
MHUKPOTETEPOTCHHBIX CHCTEM.
Cycniensun, AIMYJIbCUH,
a’po30JId, WX  CBOWCTBA,
CIIOCOOBI CTAOMIIM3ALIMHI

Coaeprxkanue TEOPETHYECKOI0 MATEPHAIA

MUKpOreTepOreHHble CUCTEMBI, UX CTPOCHUE, CBOMCTBA. METObI TONy4YeHUs U
pa3pyLICHUs] MUKPOT€TEPOTr€HHBIX CUCTEM.

Cycrniensuu, ux kinaccuukanus, CTpOSHHE, CBOMCTBA, METOJbI MOJYYCHUS U
paspymenust. CriocoObl cTaOUIN3aIHH.

OMyJIbCHH, UX KJIACCHU(HKAIHI, CTPOSHUE, CBOWCTBA, METOJAbI MOJyYCHHS U
paspymenus. CriocoObl cTaOUIN3aIMH.

Aspo30iH, UX KilacCU(UKalus, CTPOCHHUE, CBOWCTBA, METOAbI MOJYYEHHUS U
paspymenus. CriocoObl cTabUIN3aIHH.

OK 01. OK 07.

Tema 7.2 Knaccudukamnusi,
METO/IbI MOy YCHHUS
rpyOOAMCTIEPCHBIX ~ CUCTEM.
IleHnr, MMOPOIIIKH, HX|
CBOICTBA, CII0COOBI
CTaOMIIN3aIlH

CoaeprxaHue TeOPeTHYECKOr0 MaTEpHAIa

Krnaccudukanus, METOIbI MOy4eHUs1, CTA0MIN3aIUs TPYyOOIMCIIEPCHBIX CUCTEM
[IeHbI, 1X CBOMCTBRA.

[lopoiku, X CBOKWCTBA.

JlaGopaTopHnas padora 9.

CycneHns3uu, METOIbl CTA0MIIN3AIIHH.

OMYJIbCUHU, METOJIBI CTAOMIIU3AINH.

Pazmen 8. CBoiicTBa
pPacTBOPOB
BBICOKOMOJIEKYIISIPHBIX

coequnenuit (BMC)

Tema 8.1 OOmwue cBencHuUs
o cocTaBy U crpoeHnto BMC
Tema 8.2 CBolicTBa
pactBopoB BMC, mMeToas! ux
cradWiIn3anu

Copep:xaHue TeOpeTHYECKOI0 MaTepuaa
BMC, cocras, cTpoeHue.
MeTtoael nonyuenust BMC.

CoaeprxaHue TEOPETHYECKOr0 MATEPHATIA

CsoiictBa pactsopos BMC.

Metoas! anannza BMC.

JlabopaTopuasi pa6ora 10. Ctpoenne BMC. Meroasl mony4deHus, CBOHCTBA
pactBopoB BMC

N

OK 01. OK 07.

Bcero:

156

10




3 YCJIOBHSA PEAJIM3AIIMUA ITPOT'PAMMBI YYEFHOU JUCHUILINHBI

3.1 MartepuajibHO-TEXHHYECKOE o0ecievyeHmne

Jliist peanu3anuu nporpaMMbl y4eOHOW TUCHIUTUTHHBI IPEIYCMOTPEHO HATUYHE CIICTYIOIINX
CHelHabHBIX TOMELICHHH:

Kabuner ®usnueckoil U KOJUIOMIHON XUMUU: CTOJI MMCbMEHHBIN (Ceporo mpera) - 7 miT.,
cTya - 14 mT., CTON MpenoaaBaTeNbcKui - 1 MmT., CTyJI MATKUH - 1 1mIT., JOCKa MapKepHas - 1 miT.
ITocamounbix mect 12

JlaGopaTopHoe o0opymoBaHue:

- Cnekrpodoromerp  [19-5400BM1  BKPE.941412.001-01P3 ¢  mporpamMHBIM
obecneuenueM (I10) QAS5400 Bepcus 2.0

- Becwt EK-61011 (mepenocHoe 00opyoBaHue)

- pH-metp pH-150MU (nepenocHoe o60pya0BaHuUE)

- Anammsarop xunakoctu Jaboparopusii AHWMOH-4101 (meperocHoe 00opymoBaHue)

- Ananmzatop xugkocTtu jaboparopusiii AHMOH-4155. Monomep - KOHIYKTOMETp
(mepeHocHoe o6opy0BaHUE }

- Anammuzatop xuakoctu gadoparopusiii <AHUOH -7053» + Cencop ACpO2 943
(mepeHocHoe 00opyIOBaHUE }

- Anamuszatop xuakoctu gadoparopusiii <AHUOH -4152» + Cencop ACpO2 94
(mepeHocHoe o6opy0BaHUE }

- Pedpaxromerp UP®-454 B2M (nepenocHoe 000py10BaHNUE)

- EnuHuIa KOMIBIOTEPHON TEXHUKH

- Becs1 anexkrponnsie maboparopusie cepun HR-120

- ®oroxonopumerp KOK-2

- Anammsatop xugkocta DKCITEPT - 001. Kanopumetp «Okcrept -001K- 2

- Xumuyeckasi TOCyla CIEIUATBbHOTO Ha3HAueHHs, MepHas XUMHYecKas TMocyaa,
XUMHYECKas Mocya 00IIero Ha3HaYeHHs

- Merammdeckoe 00OpyaoBaHWE (IITATUBBI, JCPIKATENM, IHHIETHI, IITATHUBEI,
CKaJIbIICIN, 32KUMBI, TIOJICTABKH U IPYTOe)

- HaGop cnenuanusupoBaHHoON MeOenu

Kabuner mis camoctosiTensHON pabOThI: CTOJI YdeHUYEeCKui - 15 mT., kpecno -14 mr.,

cTou npenojaaBatensckuit -1 mr. Texanueckoe obopynosanue:15 IIK (19” monutop Benq E910,
cucteMusbIit 650k Intel G69502.8 Ghz - 1 mt., O3Y 2 16. - 1 mur., HDD 80 I'6 - 1 miT.)

3.2 UndopmanuonHoe odecneyeHue peajqn3annu NporpaMmbl

Hns  peanmszanuu  mporpaMMbl  yueOHOTO TipenMera Oubmuoteunsii  Gounm BBIY
YKOMIUIEKTOBAH M€YaTHBIMU U 3JI€KTPOHHBIMU U3AaHUSMHU.

OOyuatoniuiecs: U3 Yrcia UHBATUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0POBBSI
oOecrieyeHbl TeYaTHBIMU U (MJIM) 3JEKTPOHHBIMU 00pa3oBaTelbHBIMU pecypcaMu B (opmax,
aIalTHPOBAHHBIX K OTPaHIUYEHHSIM X 3I0POBbSI.

OcHoBHasi 1uTEepaTypa

1. Tenspman M. Komnonnnas xumus: yueOnuk / M.U. T'enbdman u ap. - CII6: Jlans,
2020. - 336 c.

2. 3umon A.Jl. Komnounnas xumus: YueOuuk / A.Jl. 3umon.- M.: Arap, 2020. - 320 c.



JlonoIHUTeIbLHAS JINTEpaTypa

1. Baponenko B.A. 3m0poBbe u pusndeckas KyJabTypa CTYACHTA: yueOHOe MmocoOue s
CPeIHHX CIenUalbHbIX yueOHbIX 3aBefenuii / B. A. baponenko, JI. A. Pamomopt.- M.:
Anbpa-M:MMTHDPA-M, 2022.- 336 c.

2. bemuk B.B. ®wusmdyeckas W KOUIOWJHAS XHMHS: YyUYeOHUK [JII  CPEIHEro
npodeccronanbHoro oopaszosanus / B. B. benuk, K. U. Kuenckas.- M.: Akagemusi, 2019.- 288 c.

DJIEeKTPOHHbBIE pecypchl

1. Kommouanas xumus. [Ipumepsl u 3amaun: yaeOHoe mocodue / B.d. MapkoB u n1p.—
ExarepunOypr: Ypanbckuii denepanbubiii yauepcuter, 2020. - http: //www.iprbookshop
Iu/69612.html

2. Hurmarymnmua H.I'. @usnueckas u kowtonHas xumus: yued. mocobue.- CI16: Jlans,
2019. -https://e.lanbook.com/reader/book/67473/#1

3. ®wusnyeckas u xowtonaHas xumust. [Ipaktukym : yae6.mocobue /Kpyrnskos [1.M. u
ap. - CII6: Jlans,2020.-https://e.lanbook.com/reader/book/5246/#1

4. Tameea O.C. COOpHHK 3a/1a4 ¥ YIPaKHEHUH 110 (PU3HMUECKON M KOJUTOMIHOW XUMUH. -
CI16: JIansb, 2020. -https://e.lanbook.com/reader/book/92621/#1

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHBI

Pe3yabTaThl 00y4eHus Kpurtepuu ouenku MeToabl OLEHKH
YMETb:
OnuceiBaTh ~ MEXaHW3M  XHMHYECKUX | YPOBEHb MPABHIIBHBIX OTBETOB | TECTOBHIC
peakuuit KOJINYECTBEHHOTO U | IpU THCBMEHHOM M YCTHOM 3aj1aHus,
KayeCTBEHHOI'0 aHAJIN3a; KOHTpOJIE, YETKOCTb | JabopaTopHbIE
O060CHOBBIBATH BHIOOD U3JI0KECHHUS paboTsl,
METOAMKH  aHaliM3a, pPEaKTUBOB M | MaTepHaa. Brictpora
XUMUYECKOU anmapaTypbl 10 | OpHEHTALUU B KOHTPOJIbHBIE
KOHKPETHOMY 33JJaHHIO; IPECTABIAEMOM MaTepUae, paboThI
TOTOBHTH pacTBOpHI 3aJJaHHOU ObIcTpOTa
KOHIIEHTpallly; NPOBOJWUTH | PEAKIIMM  HA  BOIPOCHL
KOJIMYECTBEHHBIH M KadecTBeHHBIH | [IpaBunbHOCTH,  MONIHOTA
aHaJ3 ¢ COOJIIOCHNEM MPABUJI TEXHUKH | BBIIOIHCHHUS 3aIaHuH,
0e3011acHOCTH; TOYHOCTh (POPMYITUPOBOK,
TOYHOCTh pacueTos,
KOHTPOJIMPOBATh u OLIEHMBATh | COOTBETCTBUE TPEOOBAHUSM.
IIPOTEKaHUE XHWMHUYECKUX IPOLIECCOB;
NPOBOJUTHh PACUYEThl 10 XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM peaKIuii
3HATh:
OnTuManbHOCTh  BBIOOpaA TECTOBBIC
CI1oco0oB JICHCTBHH,
AQHAIUTUYECKYIO KJIaCCU(DUKAIIUIO | METOJIOB, 11abOpaTOpHEIE
VOHOB; [IOCIIE0BATEIBHOCTEN paboTBI,
nerctBuii. CoOTBEeTCTBHE
TpeOOBaHUAM HHCTPYKIIHUHA,
pErJIaMEHTOB, PallMOHAIBHOCTD
JIEUCTBUM. TouHOCTB
pacno3HaBaHus NPOOIEMHBIX



http://lib.dvfu.ru:8080/lib/item?id=chamo%3A294313&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo%3A294313&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo%3A294313&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo%3A294313&theme=FEFU
http://www.iprbookshop.ru/69612.html
http://www.iprbookshop.ru/69612.html
https://e.lanbook.com/book/67473%23authors
https://e.lanbook.com/book/67473%23book_name
https://e.lanbook.com/reader/book/67473/%231
https://e.lanbook.com/book/5246%23book_name
https://e.lanbook.com/reader/book/5246/%231
https://e.lanbook.com/book/92621%23authors
https://e.lanbook.com/book/92621%23book_name
https://e.lanbook.com/book/92621%23book_name
https://e.lanbook.com/reader/book/92621/%231

CUTyallull B Pa3INYHbIX
KOHTEKCTaXx.
AJICKBaTHOCTb aHanu3a
CIIOKHBIX CHUTyalud IIpU

peleHUH 3ama4y
npodeCCHOHATTEHON
JIeSTEIIbHOCTH, () (PEKTUBHOCTD
TIOUCKA.

TECTOBBIE 3aJJaHus,
anmaparypy M TEXHHKY BBIOJHEHUS 11abopaTopHIe
AHATH30E: paboThl, BONPOCHI K

3a4eTy, BOMNPOCHI K

9K3aMEHy,

KOHTPOJIbHBIE pabOThHI

TECTOBBIE 3aJjaHus,
3HaYCHHE XUMHYECKOT0 aHaiu3a, JTabopaTopHbIe
METO/IBI Ka4eCTBEHHOTO u paboThl, BOMPOCHI K
KOJIMYECTBEHHOTO aHajn3a XMMHYECKUX 3a4eTy, BOMNPOCHI K
COCIVHEHUN; JK3aMEHY,

KOHTPOJIbHBIE pabOThI
TEOPETUYECKHEC OCHOBBI XUMHUYECKMX W | TOUHOCTH  OMpeJeNieHusl | TECTOBBIC 3aJjaHus,
GU3NKO-  XUMHYECKHUX  IPOIIECCOB; | HCTOUHHKOB HY)KHBIX | JJaOOpaTOpHbIE
TEXHUKY BBITIOJHEHHS aHAINW30B; THUIIBI | PECYPCOB. paboThl, BONPOCHI K
OLIMOOK B aHAJIN3e TOYHOCTh OLIEHKM TUTIOCOB | 3aY€Ty, BOINPOCHI K

U MUHYCOB IIOJIyYEHHOI'O | K3aMEHY,

3HAUYCHHE XHMHYECKOTO aHaJIn3a,
MCTOObI KAQ4E€CTBCHHOI'O 158
KOJHMYECTBEHHOI0 aHalIM3a XUMHYECKHX
COCTMHCHMIA,

TCOPECTUUCCKUC OCHOBEI MCTOJ0OB

aHaJIN3a;

Teopernueckre OCHOBBI XMMHUYECKUX U
busmKo- XUMHUYECKUX MPOIECCOB;
TEXHUKY BBIIIOJIHEHUS! AHAJIU30B; THUIIbI
OIINOOK B aHAJIN3E;

YCTPOMCTBO OCHOBHOT'O J1a0OPaTOPHOTO
o0OpyfoBaHMST W TpaBWiIa  €ro
OKCILTyaTaI[H

pe3yibTara, CBOEro IUIaHa
U ero peanu3anum,
NPEUIOKEHNE  KPUTEPUEB
OLIEHKH U peKOMEeHAalui
M0 yIyYIIEHHUIO TTaHa

KOHTPOJIbHBIE pa0OThI

JUist OLIEHKH JOCTHIKEHHsI 3alUIAaHUPOBAHHBIX PE3yJbTATOB OOYYEHHUsS MO TUCIMILIMHE
pa3paboTaHbl OLICHOYHBIE CPEICTBA JJIS MPOBEIACHHUS TEKYLIEro KOHTPOJIS U MPOMEXYTOUHOM

aTTeCTalllu, KOTOphIe IpUIararoTcs K paboueil mporpamme JUCHUTUIMHEL.




MHNHOBPHAYKHN POCCHUHA
BJIIAJIMBOCTOKCKUI TOCYJAPCTBEHHBIM YHUBEPCUTET

OOHA OLHEHOYHBIX CPE/ICTB
JUISL IPOBEAECHHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTECTALINU

10 Yy4eOHOM TUCITUILIINHE

OI1.05 Quzuueckas u KOANOUOHAA XUMUSL

IMporpaMmsal HOATOTOBKH CIICHUAJIMCTOB CPCAHCTO 3BCHA

18.02.09 Ilepepabomra negpmu u eaza

®opma 00ydeHus ouHas

Haxonka 2026



O1eHOuHBIE CpeACTBa MU IPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOUYHON aTTecTaluy 10
yueonoit qucuurumae OI1.05 «Pusndeckas 1 KOJUTOUIHAS XUMUS» pa3paboTaHa B COOTBETCTBHU
¢ TpeboBaHusMU DeneparbHOr0 rocyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa CpeIHEero
npodeccuoHanbHOro obpasoBanus no crneuuanbHoctd 18.02.09 IlepepaboTtka HedTH M Ta3a,
YTBEpKJICHHOTO TMpukazoM MunoOpHayku Poccum ot 17.11.2020 r. Ne 646, npumepHOi
00pa3zoBaTeNTbHON POTPAMMOA.

Pa3zpaborunk(u): boxok E.b., mpemogaBarens OCIIO ¢ummana ®I'BOY BO «BBI'Y» B T.
Haxoxaxe

Paccmotpeno u 0100peHO Ha 3aceaHuH MPEAMETHON MHUKIOBOW Komuccuu, poTokoda Ne 10 or
«29» nrons 2026 T.

[Ipencenarens ITLK B.B. [Inaxotuna



1 O0mme cBenennst

OneHouHbIC CpEACTBAa IMpEIHA3HAYEHBI JJIsi KOHTPOJS M OLEGHKH O00pa30oBaTENIbHBIX
JOCTHDKCHHH — 00YyJaroniuxcsi, OCBOMBIIUX TmporpamMmy ydeOHoW mucummumabl  OI1.05
«Duznyeckas U KOUIOUHAS XUMHUS.

@OOC BKJIIOYAIOT B ce0s1 KOHTPOJIBHBIE MaTepHAIIbI I MPOBEACHUS TEKYIIErO0 KOHTPOJIS
yCIIEBAEMOCTH U TIPOMEXKYTOUYHOW aTTECTAIlMH 10 TUCIUILIMHE, KOTOpask MPOBOAUTCS B (opMe
co0eceloBaHuUI0, K3aMeHa (C MCMOJIb30BAaHUEM OLIEHOUHOTO CPEACTBA — Mecmogvle 3a0aHUs,
nabopamopusie pabomul, 60NPOCHI K CODECe008anUl0, BONPOCHL K IK3AMEHY, KOHMPObHbIE
pabomul)

2 Ilnanupyemble pe3yJbTaTbl O0yYeHHS] MO0 JUCHHUIUINHE, O00ecreYUuBaIOIIHE
pe3yJabTaThl 0CBOEHHS 00pa30BaTeIbHOI NPOrPaAaMMBbI

Kon Kon pesynbraTta

OK, TTK | o6yucHus HanmeHoBaHue pe3ynbTaTa 00y4eHust

OKO1. Opranu3oBbIBaTh  COOCTBEHHYIO  JIESITEIBHOCTh,  BBIOMPATH
OKO07. 31 TUTIOBBIE METOJBl U CIOCOOBI BBIMOJHEHHUS MPOPECCHOHATBHBIX
3aj1a4, OIICHUBATh UX 3(P(PEKTUBHOCTH U KAYECTBO;

32 IIpyaumare pemeHus B CTaHAAPTHBIX W HECTAHJAPTHBIX
CUTYyalUsAX U HECTU 3a HUX OTBETCTBEHHOCTD;

33 OcylecTBisTh  MOMCK W HUCIOJIB30BaHUME  MH(OpMAIMH,
HE00X0AUMOM UL 3P PEKTUBHOTO BBITIOJTHEHMS
npodecCHOHATBHBIX 33]a4, MPO(PECCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHSI,

34 Hcnone3oBare MH(pOPMaIlMOHHO-KOMMYHUKAIIUOHHbIE
TEXHOJIOTUH B IPOPECCHOHANTBHOM JeITeIbHOCTH;

35 Paborate B KomekTuBe M KoMaHne, d(h(ekTHBHO oOImaThes ¢
KOJUIETaMH, PYKOBOJICTBOM, ITIOTPEOUTEIISIMU;

36 bpath Ha cebsi OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH/IbI
(MOAYMHEHHBIX ), pe3yJIbTAaT BbIIOJHEHUS 3aJaHUMH,

37 CaMoCTOATENbHO OIpenesaTh 3aJadd Mpo(ecCHOHATBHOTO U
JUYHOCTHOTO  pa3BUTHSA, 3aHUMaThCd  CaMOOOpa30BaHUEM,
OCO3HAHHO ITIJIAHUPOBATH ITOBBIICHUC KBaJ'II/I(l)I/IKaIII/II/I;

38 OpueHTHpOBAaTbCA B YCIOBUSX YacTOM CMEHBI TEXHOJOTMH B
npodecCHOHATBHOMN eATeNbHOCTH;

V1 Konrpomnuposats 3¢ppekTuBHOCTH pabOThl 000PYI0BaHUS;

v2 ObecnieunBaTh 0€30MACHYI0 JKCIUTyaTallMi0 O0OPYAOBaHHUS |
KOMMYHHKAIMH pU BEJCHUH TEXHOJIOTMUYECKOTO MPOLIECCa;

y3 [ToaroraBnuBaTh 000PYAOBaHHUE K MIPOBECHUIO PEMOHTHBIX paboT
Pa3IMYHOTO XapaKkTepa;

V4 KoHTponmpoBaTe U peryiupoBaTh TEXHOJOTHUECKHI PEXUM C
UCTIOJIb30BAHUEM  CPEJICTB  aBTOMATH3allMd U pe3yJibTaToB
aHAJIU30B

V5 KoHTponnpoBaTh KauecTBO CBIPbS, MOITYYaeMBIX MPOAYKTOB

Y6 KonTponupoBare  pacxol ChIpbs, MPOAYKIHMH, PEareHTOB,

KaTaJIn3aTOPOB, TOIUTMBHO-YHEPTETUICCKUX PECYPCOB

V7 AHanu3upoBaTh MPUYUHBI OTKa3a, MOBPEKICHUS TEXHUYECKUX
YCTPOMCTB U MPUHUMAThH MEPHI 110 UX YCTPAHEHUIO;

V8 AHa3upoBaTh MIPUYUHBI OTKJIOHEHUS oT pexuMa




Kon Kon pesynbrara

OK, TIK | 06yuchus HaumenoBaHue pe3ynbraTa 00yueHus

TEXHOJIOTUYECKOr0 Tpolecca M MNPUHUMATh MeEphl IO HX
YCTpPaHEHUIO

Pa3pabarbiBaTh Mepbl 110 NPEAYNPEKICHUIO HMHLUUJICHTOB Ha

v9
TEXHOJIOTUIECKOM OJIOKE
Opranu3oBbiBaTh  padOTy  KOJUIEKTUBA M IOJJIEPKHUBATh
Y10 npodeccruoHaIbHbIE OTHOLICHMS co CMEKHBIMU
N0JIpa3/IECICHUSIMU
V11 ObecnieunBaTh BBIIOJHEHUE MPOM3BOJICTBEHHOTO 3aJaHHs IO

00BeMy MPOU3BOJCTBA U KAYECTBY MPOITYKTa

3 Onucanue Npoueaypsl OLleHUBAHUS

Pesynbratel 00y4eHHS MO AUCUUIUIMHE, YPOBEHb CHOPMHPOBAHHOCTH KOMIIETCHLIUN
OIICHUBAIOTCS IO  YETHIpEX  OaJbHOM  IIKAJe OLEHKAMHU:  «OTIUYHO»,  «XOPOIIOY,
«YIOBIETBOPUTEIBHO», «HEYIOBICTBOPUTEIHHO (110 OanbHON cucTeMe. MakcuMaibHas cymma
0aJUIoOB 1O TUCIHITIMHE paBHA 5 Oajuiam.)

Texyias arrecTanus O TUCHUIUIMHE IPOBOJUTCS C LENbI0 CUCTEMATUYECKON MPOBEPKU
TOCTIDKeHHM — oOydaromuxcsi. OObeKTaMu  OLEHUBAHUS — SBJISIIOTCSA: CTEINEHb  YCBOCHUS
TEOPETUYECKUX 3HAHUI, YPOBEHb OBIAJCHUS MPAKTUYECKUMHU YMEHUSMHU U HaBBIKAMH 10 BCEM
BHJIAM y4eOHOW pabOThl, KA4YeCTBO BBIMIOJIHEHUS CAMOCTOSTEIBHOM pPa0OTHI, ydeOHas
TUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHSIX, CBOCBPEMEHHOCTH BBITIOJHEHHS PA3IUYHBIX BHJIOB
3a/IaHH, MMOCENIAeMOCTh BCEX BUIOB 3aHATUH 10 aTTECTYEMOM AUCITUIUIHHE).

[Ipu mpoBeneHUH NMPOMEKYTOUHON aTTECTAlMM OLEHUBAETCS JOCTUKEHUE CTYIEHTOM
3alUIAHUPOBAHHBIX TIO0 JUCIMIUIMHE PE3yJbTaTOB OOY4YEHUs, O0OECIEeUMBAIOIIUX PE3YJIbTaThI
OCBOEHUSI 00pazoBaTeNbHON MporpaMMbl B 1efoM. OlleHKa Ha 3a4eTe BHICTABISETCS C YUETOM
OIICHOK, TIOJTyYEHHBIX MPU MPOXOKICHUH TEKYIIEH aTTEeCTaIUH.

4. Kputepuu oLeHUBAHUA

Kpurepun oneHnBaHuA NMCbMEHHOM padoThI

(OLICHOUHBIE CPEJICTBA: KOHMPObHAsL paboma, 1a6opamopHas paboma).

S 0ami0B - CTyIEHT BbIpa3uJ CBOE MHEHHME M0 c(hHOpMyIUpOBaHHON mpoOlieMe,
apryMEHTHPOBAJ €To, TOYHO OTPE/ICIIHNB €€ CoJlepKaHue U cocTaisromue. [Ipobdiema packpbita
MIOJTHOCTBIO, BBIBOJBI 00OCHOBaHbI. [IpUBenEHBI JaHHBIE OTEUECTBEHHON U 3apyOexHOM
JTUTEPaTyphl, CTATUCTHYECKUE CBEACHUS, HH(OpMAIUs HOPMATHBHO-TIPABOBOTO XapakTepa.
CryneHT BiiaieeT HaBBIKOM CaMOCTOSATENIBHOM pabOTHI 110 33aHHON TeMe; MEeTOJaMU U IpHeMaMu
aHaM3a TEOPETHYECKUX W/WIHM TMPAKTUYECKHX AacleKTOB HM3ydaeMoil obOmactu. dakTudeckux
omMOOK, CBSI3aHHBIX C TOHMMaHUEM TMpoOJieMbl, HET; Tpaduuecku padboTa odopmieHa
MIPaBUIIBHO.

4 oOanna - paboTa XapaKTepU3yeTCsl CMBICIOBOM IEJIBHOCTBIO, CBSI3HOCTBIO U
MOCTIEIOBATEIPHOCTHIO M3JIOKEHUS; IOMyIIeHO He Oonee | ommOKy mpu OOBSICHEHUH CMBICIIA
WM cofiepkanus npoosiemsl. [Ipobiema packpeita. He Bce BBIBO/IBI cA€TaHbI U/UIH 0OOCHOBAHBI.
Jlnst  apryMeHTalliu  TPUBOMAATCS JaHHBIE OTEYECTBEHHBIX W 3apyOCKHBIX  aBTOPOB.
[IponeMOHCTPUPOBAHBI HUCCIIEAOBATENILCKUE YMEHHS U HaBbIKM. DakTHYECKUX OIIMOOK,
CBSI3aHHBIX C ITOHMMaHUEM IpoOJeMbl, HeT. JomymeHsl OxHa-IBE OMMOKH B O(QOPMIICHUH
paboTHI.

3 6a/1a — CTYZICHT IPOBOJAUT JIOCTATOYHO CAMOCTOSATENLHBIN aHAJIN3 OCHOBHBIX 3TAlloOB 1
CMBICIIOBBIX ~COCTABIJIIONIUX TPOOJIEMBI; TIOHUMAeT 0a30BbIE OCHOBBI M TEOPETHYECKOE
obocHOBaHWEe BBIOpaHHOW TeMbl. [IpoOnema packpbiTa HE TOJHOCTHIO. BBIBOIBI HE cleiIaHbl



W/unu BeIBO/IBI HE 000cHOBaHbI [IpoBenieH ananus npo6iieMbl 6€3 TPUBICYEHUSI JOTIOTHUTEIHLHON
mutepatypel. JlomymieHo He Oonee 2 OmMUOOK B CMBICIE WM COJICPKAHUU MPOOJIEMEI,
odopmIIeHUH PaOOTHI.

2 6as1a - paboTa MpeACcTaBIsgeT COOOM MmepecKa3aHHbI WK TOTHOCTHIO TIEPEeMCaHHBIN
UCXOJHBIN TEKCT 0e3 KakuX Obl TO HU OBLIIO KOMMEHTapHeB, aHanu3a. He packpbita cTpykTypa u
TEOpeTHYecKast CcocTaBisiomas TeMmbl. [Ipobiema He packpbiTa. BBIBOIBI OTCYTCTBYIOT.
JlomyiieHo Tpu uiu 6osee Tpex omMO0K B CMBICIOBOM COJIEP>KaHUU PAaCKPbIBAEMOIl TPOOIEeMEbI, B
odopmiieHnn paboTEHI.

KpnTepnn OICHUBAHUA TECTOBOI'O 3alaHUA

Ouenka Omauuno Xopowo Yooenemeopumenvno | Heyooseremeopumenvro
KonmnuecTtso
0 or 81% no 0 0
npaBwibHbIX | 91 % n> 90.9 % He meHee 70% menee 70%
OTBETOB ’

Kpurepun BbicTaBJIeHUsI OLIEHKHU CTY/IEHTY Ha 3a4eTe/ IK3aMeHe
(OIIEHOYHBIC CPEJICTBA: YCHIHBLIL ONPOC 8 POpME OMBEMO8 HA BONPOCHL OULENO8)

Orenka o
MIPOMEKYTOYHOU XapakTepHucTHKa KauyecTBa C(hOPMHUPOBAHHOCTH KOMITETCHIIUIH
arrecragnuu

CTyneHT AeMOHCTpUPYET CHOPMUPOBAHHOCTH AUCIUIUTMHAPHBIX
KOMIICTCHIIM  HA  TNPOABMHYTOM  ypPOBHE:  OOHapy>KHBaeT
BCECTOPOHHEE, CUCTEMAaTHMUeCKOe M TIy0oKoe 3HaHHE Y4eOHOro
MaTepHala, yMeeT TECHO YBS3bIBATh TEOPUIO C MPAKTUKOM, CBOOOIHO
CIpaBIA€TCA C 3aJadaMM, BOIPOCAMH H JPYTUMH BHUIAMU
NPUMEHEHUs 3HAHUM, MpUYEeM He 3aTPyIHSAETCS C OTBETOM NpHU
BUIOMU3MCHCHUU 33}13HHI71, IIpaBHUJILHO 000CHOBBIBAET IMPUHATOC
peleHye, BIaZieeT Pa3sHOCTOPOHHMMM HAaBBIKAMU U MIPUEMaMHU
BBINOJIHEHHS IPAKTUYECKUX 3a/1au.

«3auTeHO» /
COTJIINYHO

CryneHT JeMOHCTpUpPYET C(HOPMHPOBAHHOCTh JUCHUILTMHAPHBIX
KOMIIETEeHIIMM Ha 0a30BOM YpOBHE: OCHOBHBIE 3HAHMS, YMEHHS
OCBOEHBI, HO JOMYCKAIOTCsl HE3HAUUTEJIbHBIE OIINOKH, HETOYHOCTH,
3aTPyHEHMS IIPU AHAIUTHYECKUX ONEpPALHsX, IEPEHOCE 3HAHUU U
YMEHUI Ha HOBBIC, HECTAHIAPTHBIE CUTYAIUU.

«3auTeHO» /
«XOPOIIIO»

CryneHT aeMOHCTpUpyeT C(HOPMUPOBAHHOCTh AUCHUIUTMHAPHBIX
KOMIIETEHIIMM Ha IIOPOrOBOM YPOBHE: HMEET 3HaHUS TOJIBKO
OCHOBHOIO MaTepuajla, HO HE YCBOWJ €ro Jaerajled, B XOAe
KOHTPOJIbHBIX MEPOIPHUATUN JOMYCKAIOTCS 3HAUYUTENbHbIE OIINOKHY,
HEJIOCTATOYHO IIPaBUJIbHBIE (bopMyIHpOBKH, HapyILIEHUs
JIOTUYECKON IIOCJIEIOBATEIbHOCTH B W3JI0KEHUU IIPOTrPaMMHOIO
MaTepuana, HWCIBITBIBACT  3aTPyJHEHHUS TPHU  BBITOJIHEHUHN
NPaKTUYECKUX paloT, MPU ONEPUPOBAHUM 3HAHUSIMU M YMEHHUSIMHU
IIPU UX IIEPEHOCE HA HOBBIE CUTYALUH.

«3aareHo» /
«YIOBJIETBOPUTEIILHOY

CTyneHT AeMOHCTpUPYET CHOPMHPOBAHHOCTH IUCIUTUTMHAPHBIX
KOMIIETEHIIMM Ha YpOBHE HHU)KE MOPOTrOBOIO: BBISBISETCS MOJHOE
WM MPAKTUYECKH MOJIHOE OTCYTCTBHE 3HAHUI 3HAYUTEIHLHOM YacTH
MpPOrpaMMHOTO MaTepuasna, CTYIEHT JOIMYCKaeT CYIIECTBEHHbIE
OIIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHCHUSMH BBITOIHSICT

«HE 3a4TeHOY /
«HEYIOBIIETBOPUTEIILHO»

MpaKTUYECKHe padoThl, YMEHUS 1 HaBBIKU HE C(HOPMUPOBAHBI.




5.IlpuMepbI OLEHOYHBIX CPECTB /1JIsl IPOBeIeHUs TeKYIIel aTTecTalnu
5.1 TecToBbIe 3agaHuA

SAZTAHUA C BBIBOPOM BAPHAHTA OTBETA

4 cemecTp

1.Yemy paBHa yHHBEpCaJIbHAS Ta30Basi MOCTOsIHHAS ?
A. 8,314 JIx/mons K
B. 7,832 momn
C.224wm
D. 101325 I1a
2. CIocOOHOCTB BEIIECTB IMOTJIOMIATh TETUIOTY IIPH HATPEBAHHH - 3TO........
A. TerioBoii a3¢ ekt
B. TermmoéMiocTh
C. Terutonepenayda
D. pabora

5 cemecTp

3. HopmanbHbI€ yCIOBHS - ITO.......
A. Temnepatypa O rpanycos Lenscus, naBnenne 101325 [la
B. 00béMm 22,4 M, Temmiepatypa 25 rpagycos Llenscust
C. atrmocepnoe naBienue 750 MM. pT. CT.
D. Bnaxxnocth 60 miporieHToB
4. Cucremy, KoTOpasi He 0OMEHHMBAETCsI BELIECTBOM C OKpY’Kalollel cpeioii Ha3bIBaIOT:
A. oTKpBITOM
B. 3akpsbIToi
C. uzonupoBaHHON
D. 3amkHyTOI
5.0Heprust He Mcye3aeT OecclieIHO U He BO3HUKACT M3 HUYETO, a JIMIIb MEePeXOJUT U3 OJHOM
(OpMBI B IpYT'YIO B CTPOT'O DKBUBAICHTHBIX KOJIMYECTBAX - 3TO
A. 2 3aKOH TEpMOJTUHAMUKH
B. 3akon ['ecca
C. 3aKkoH COXpaHEHHS YHEPTHH
D. 3akon Kupxroda

4 cemecTp
6. Beibepu popmyity, 1o KOTOpOil perraercs JaHHas 3a7ada: ONPeIeITUTh MOJIEKYISIPHYIO Maccy

PacTBOPEHHOTO BeIIecTBa (HEIJIEKTPOINTA), €CIH PACTBOP, COAEpKamuii 12 /1 pacTBOPEHHOTO
BEIIECTBA, NPU 17°C o6namaer ocMotHyeckuM nasiernem 4,82* 10°T1

m
pV=—RT
a) M :



5 cemecTp

7. BnaxHocTb — 370. ..

a) HAJIMYME BOJSHBIX TAPOB B aTMOCcdepe 3emit;

0) mepexo/1 U3 OJTHOTO arperaTHOrO COCTOSIHUS B APYroe;

B) MHTEHCHBHBII MEPEXO0J] )KUAKOCTH B Tap;

T) Iepexo/1 ra3000pa3Hoil Gas3bl B KUAKYIO.

8. K cucremam c ra3000pa3HoOi AUCTIEPCHON CPEIOi OTHOCSTCS:
a) SMYJIbCHS;

0) TBEPIbIH 30J1b;

B) adPO30JIH;

T) TIeHA.

3AJJAHUS __OTKPBITOT'O THUIIA _ (OTKPBITHIM __OTBET, FE3 _BBIEOPA
BAPUAHTOB)

4 cemecTp

9. JIroGast COBOKYIHOCTh MaTepUANIbHBIX TEJ, 3aKJI0UEHHAs! BHYTPH 3a/IaHHBIX WK IIPOU3BOJIBHO
BbIOpAHHBIX TPAHMII.

10. Ilpouecc HapyIIeHUS arperaTUBHONW YCTOWYMBOCTH JUCIIEPCHBIX CUCTEM.

5 cemecTp

11. MHoOrO3apsIHBIH HOH-KATUOH WM aHHOH TUTAaHTCKUX Pa3MepoB, KOTOPBIA 00pa3yeT HOHHAS
atMocpepa.

12. BemecTBo, cocTOsIIEe U3 MEIKUX YaCTHII, PACCESHHBIX B CpeJIe IPYroro BEIIecTBa.

13. YBenudeHre KOHIICHTPAITMH BEIIECTBA HA TpaHUIle pasjena (das.

5.2 JIabopaTopHble padoThI:

4 cemecTp

JlabopaTopHnas padora 1 «Pacyer mapaMeTpoB ra3oB M Ta30BBIX CMECEH C NMPUMEHEHUEM
ra30BbIX 3aKOHOBY.



JlabopaTopHnasi padora 2 «lloctpoeHune rpaduka H30IMPOILECCOB C MPUMEHEHHEM Ta30BBIX
3aKOHOB).

5 cemecTp

JlabopaTtopnass paGora 3 «OmpeneneHue OTHOCUTEIBHOM U YIEIbHOM  BS3KOCTH
BHCKO3UMETPUYECKUM METOJIOM. BrusiHue Temmeparypbl W KOHIIGHTpallMM pacTBOpa Ha
BS3KOCTB.

JlaGopaTopHas padora 4 «Ornpe/eneHne MoBepXHOCTHOTO HATSKCHUS! JKUIKOCTH.

JlaGopaTopHas pabora 5 «Pacuer TerioeMKOCTH HHIMBHIYAIbHBIX BEIIECTB U CMECEH.
5.3 KoHTpoOJIbHBIE PA00THI:

Pacuérnbie 3agaun
4 cemecTp

1. PaccunTaiiTe KOIMYECTBO BOASHOTO Napa, Heo0XoAuMOro Juis neperonku 10 Kr aHwIMHA, eclin
CMeCh aHWJIMHA ¢ BOJI0M ipu atMocdepHom nasinenun kunuT npu 98,4°C. [1pu sToii TemnepaTtype
JaBJIeHUE BOASHOTO nlapa paBHo 94605 Ila.

5 cemecTp

2. PactBop, cogepxkanuii 0,8718 mMoab/n TpocTHHKOBOTO caxapa, mpu T = 291K, u3oToHHYEH C
pacTBopoM xJtopuaa Hatpus, conepxamum 0,5 mons/n NaCl.PaccunTaiite: a) MN30TOHUYCCKUHN 1
OCMOTHYECKHH KOA(PDUIIUEHTBI 1715 XJIOpUIa HATpHsl; 0) KaXXyI[yIOCs CTENEHb €ro AUCCOLUAIIH.
3. lns mpemoTBpaleHrsT YaCTUYHOTO PA3JIOKEHUs JICKApPCTBEHHOTO Tpernapara B KHUIISIIEM
BOJHOM DPAacTBOpE MPHU OTTOHKE BOJABI HEOOXOAMMO MOHM3UTH TeMIlepaTypy kumenus Ha 20°.
Brruncnute, kakoe 1aBieHUE MPU 3TOM HAJO0 MOAJIEP)KUBATh B IEPErOHHOM armnapare. Temnora
ucnaperus Boasl 40660 I>x/Mob.

6. OneHo4YHbIe CPeICTBA /ISl IPOBEIEHUS MPOMEKYTOUYHOM aTTecTAlUH

4 cemecTp

6.1 Bonpocsl k coGece10BaHNIO

1. Buytpennsis sHeprusi. JHTanbNus. 1 Hagano TepMOAMHAMUKHY.

2.3akoH ['ecca. Terora 06pa3oBaHus U TEIUIOTA CTOPAaHUS XUMHUECKUX coeuHeHul. Temnora
pacTBOpeHusI.

3. Ternmoemkocth. 3akoH Kupxrogda.

4. CaMomIpon3BOJIBHOE IPOTEKAHUE MTPOIIECCa.

5 cemectp

6.2 Bonpoch! K 3K3aMeHy

5. DHTpOMUS CUCTEMBI.

6. 3akoH AeicTByrONMX Macc. CMeleHne paBHOBECHSI.

7. XuMu4ecKkoe paBHOBECHE B TeTeporeHHoi cucreme. ®a3oBoe paBHOBECHE

8. Bropoii 3akoH TepMoguHaMHUKH. CaMOIIPOU3BOJILHOE IIPOTEKAHUE IpoIiecca.

9. lucriepcHbIe CHCTEMBI, UX KiIacCU(pUKaIMs. XapaKTePUCTHKA JUCIICPCHBIX CUCTEM.

10. Komtoniasie ITAB. Knaccuduxamms ITAB. Kputnueckas KOHIICHTPALIMS
Muteooopazoanu. Comodunu3zanus. Motomue neiicteus [TAB.



Kiaroun x OLCHOYHBIM MaTe€pHuaJdaM 110 JUCHUIIJINHE «Puznyeckas 1 KOJJIOHTHAST XUMHUSD»

5.1 OrBernl HA TECTOBHIE 3aAaHUA

4 cemecTp

1A

2B

5 cemecTp

3A

4B

5C

4 cemecTp

6A

5 cemecTp

7B

8B

4 cemecTp

9 TepmoanHamMHuuecKas cucTemMa
10 Koarymsuus
5 cemecTp

11 I'panyna

12 Kommonn

13 AncopOrust

5.2 OTBeThI HA 1a00pPaTOPHBIE PA0OTHI
4 cemecTp

1. VYpaBHeHue, ycTaHaBIMBAIOIEE 3aBHUCHMOCTb MEXAY IMapaMeTpaMU COCTOSHHS
JAaHHOW Macchl HJEalbHOTO rasa — €ro jaasjieHueM p, oo0remoMm V u Temmepatypoi T, —
Ha3bIBAETCS YpasHeHUueM COCMOAHUA U0ealbHo20 2a3a (ypasnenue Menoeneesa-Knanelipona).

pV=(m/M)RT, e

P — IaBJIEHME UI€aTIBHOTO I'a3a,

V —ero o0neM,

M — Macca rasa,

M — MonsipHas macca,

R=8,31 Jx/(1>x/MonbK) — yHHBepcabHast Ta30Basi IOCTOSTHHAS,

T — abGcomroTHas Temneparypa rasa.

B yuebHo#l  nmTepaType  mocTOsHHas R Ha3bIBaeTCs yHusepcanvHol — 2a3080l
NOCMOSIHHOU.

[Tockonbky M/V=p — MJIOTHOCTH Ta3a, TO YpPaBHEHHE COCTOSIHUS HACAIBHOIO Tra3a
MO’KHO 3aIucaTh TaK:

P = (m/V)(RT/M) umu p=p (RT/M).
IIpumep pewreHust 3axa4

Kakoii 06vem mpu 600 mm pt.cT. 1 20°C 6yayT 3aHUMATH 2T cepoBoIopoia?
Pemenne:
ITo ypaBuenuto Kianeitpona-Menaeneena



mRT

PM
JlaHHBIE B YCIIOBUHM 3aa4i 3HAUYEHMS AaBJIEHUS U TEMIIEPATyPhl IEPEBOAUM B CUCTEMY

CU ¥ 1o/ICTaBIIsIEM B PACUETHYIO (DOPMYITY:
V= 22-8,314 Jlorc monw - K - 293K

79,98 -10° I1a - 342 | monw

pv = MRT orkynaV =
M

=1,791.103 4,

5 cemecTp
2. Nzomporieccsr

N30TEPMHWYECKUH ITPOLIECC— n3MeHeHHs! COCTOSIHUS Ta3a IPH OCTOSHHOI TeMIIepaType
(T = const)

pV = const p1V1 = p2V2
3axon boiina — Mapuomma: 1nyist ra3a JaHHON Macchl, MPOU3BEACHHE JaBJICHUS ra3aHa ero 00bEM
MTOCTOSIHHO, €CJT TEMIIEpaTypa ra3a He U3MEHSAETCS
[Ipumepsl: AbIXaHHE YETIOBEKa, MEUICHHOE CKaTHE Msda

M30BAPHBIN ITPOIIECC — u3MeHeHHe COCTOSHMS Ia3a IPHU TIOCTOSHHOMIABICHHH (p =
const )

V V1 V2
—=const —=_
T T1 T2

3akon I'eti — Jlloccaka: 11 Ta3a JaHHON MacChl, OTHOLIEHHE 00BbEMa K TeMIepaType IOCTOSIHHO,
€CJIN JaBJICHUE Ta3a HE MEHAETCS

3. Hns wu3MepeHHs BA3KOCTH pa30aBICHHBIX pPACTBOPOB MPUMEHSIOT KamWUISpHBIC
BHCKO3UMETPHI. B BHCKO3UMETp uepe3 CTEKJISHHBbIA (QuibTp HamuBarT 10 MJ pacTBOpUTEIs,
YCTaHABJIMBAIOT BHUCKO3UMETP B TEPMOCTAT M BBIACPKUBAIOT MPU 33JaHHOM TeMIiepaType
n3mepenust 10-15 munyr. K kanuuisipHoil TpyOKe BHCKO3MMETpa NMPHUCOEAUHSIOT PE3MHOBYIO
TPYIY U TPHXKIBI IPOMBIBAIOT KAWL U U3MEPHUTENbHBIN [IApUK, BCaChIBast >KUIKOCTh Ha 1 cM
BbIlIIE BepxHEH MeTku. [locie 3Toro cHoBa 3amoONHAIOT KaNMWUIAp U U3MEPUTEIBHBIN MIapUK U
(UKCUPYIOT TIO CEKYHJIOMEPY BpeMsi HCTEUEHHS § pacTBOPUTENS OT BEpXHEH O HIDKHEH METKH
W3MEPHUTENIBLHOTO MapuKa. Bpemsi uCTeueHus OnpeesitoT He MEHEe MATH pa3 u OepyT cpenHee
3HaueHue. Ecnu pe3ynbTaTtel u3MepeHuil orandatorcs Oonee yem Ha 0,2 ¢, UX oTOpachIBAIOT U
COOTBETCTBEHHO YBEIWYUBAIOT YUCJIO WM3MEPEHHH. Bpemsi ncTeueHusi pacTBOPHUTENS TOJKHO
coctaBiATh npuMepHo 100 c., TaHHbIE 3aMUCHIBAOT.

4. Monekynbl TOBEPXHOCTHOTO CJIOS KUAKOCTU 0071a/1at0T U30BITKOM MOTEHIHAILHON dHEPTUn
10 CPaBHCHHMIO C DHEPrued MOJEKYJ, HaXOIAIUXCS BHYTpU >kujakoctu. Kak u mrobas
MEXaHUYECKas CUCTeMa, TOBEPXHOCTHBIM CIION KUIAKOCTH CAMOIPOU3BOJIBHO MEPEXOJIUT B TAKOE
COCTOSIHUE, TIPU KOTOPOM TOTEHITHAIbHAS SHEPTHS €r0 MUHUMAJIbHA, IIPH 3TOM TUIOIIAh CBOOOIHOM
MOBEPXHOCTHU KUJKOCTU COKPAILIAETCA.

. [ToBepXHOCTHOE HATSHKEHUE HAXOUTCS 110 (hopMyIIe:

F

c =—u
L

L-nmmiHa rpaHuiibl CBOOOTHOM MTOBEPXHOCTH KUAKOCTH.

KoaddurmeHT noBepXHOCTHOTO HATSKEHUS MOKHO ONPEAETUTh PA3IMYHBIMU METOAMHU: METOJIOM
OTpbIBA Kallejb, OTPbIBA PAMKH, METOAOM IIOIbEMA BOJIbI B KaWJUIApe. . [I[pumecH CHIIbHO MEHSIOT
MOBEPXHOCTHOE HaTsHKEHUE KUIKOCTH. [loaToMy cienyet nzberars 3arpsa3HeHusl €€ MOBEPXHOCTU
(He TporaiiTe KoJabL0 PyKaMH U HAJIMBAWTE B COCY TOJIBKO CBEXKYIO BOAY).



5. Kak mpoBectu pacder yaenbHOM TEIJIOEMKOCTH BO/IBI.
COOTBETCTBEHHO MOJIy4aeM Cleaylolue ypaBHenus. /st HarpeBa Boibl KOJIMUECTBO TEIUIOTHI:
=y (t—10 .
dy 17 1) rne:
il
1 yJeNIbHAs TEIJIOEMKOCTD BOIbI (TabIMuHast BEJIMYUHA), ¥ C;

M, —
Ty MaccCa BOAbI, KOTOPYIO MOKHO OIIPCACINUTL C ITIOMOIIBIO BECOB, KT';

+—
©  KOHEYHas TeMIlepaTypa BOIbI U LIUIUHIPA, U3MEPEHHAS C IIOMOLIBIO TEPMOMETPA, 0C;

t, — .
"1 HauanbHas TEeMIEpaTypa XO0JIO0JHOU BOJbI, U3MEPEHHAs! C TOMOILBIO TEPMOMETPA, o€,

I[HSI OCTBIBAHHA MCTAJIJIMYCCKOTIO MUJIMHAPA KOJIUYCCTBO TCIIJIOTHI:

2 = 0oLt — 1) .
e 27kt 8 e

Cq —
- yae€iabHasAa - TCIJIOEMKOCTb METajlla, M3 KOTOPOro HM3roToOBJIIEH HWIMHAP (I/ICKOMa}I
=]

BEIMYMHA), ¥7C;

my —
1 MacCa NWJIMHAPA, KOTOPYIO MOXKHO OIIPEACIIUTE C ITIOMOLIBIO BECOB, KT,
+o—

-

TEMIICpaTypa ropﬂqeﬁ BOAbI W, COOTBCTCTBCHHO, HA4YaJIbHAA TEMIICpAaTypa HUJIIMHAPA,

U3MEpPEHHas C IOMOILBI0 TEPMOMETPA, 0C;

+F—
N KOHCYHasA TEMIICpaTypa BOAbl U HUJIIMHAPA, U3BMEPCHHAA C IOMOIIBIO TEPMOMETpPA, OC.

5.3 OTBeTHI HA KOHTPOJIbHbIE PA0OTHI:
4 cemecTp

Pacuérnrle 3amaun:

1. Kosdpdunument pacxona mapa My/M, MpU MEPEroHKe ¢ BOSHBIM MApOM PaCCYUTBHIBACTCS IO
YPaBHEHMIO:
mB pB MB

Ma Pa Ma.

IJIe Mz ¥ M,y —MaCCHI BOJIBI M aHWIMHA, Mgz 1 My — MOJIIpHBIC MacChl BOJIBI M aHUJIMHA; Pg U Pa —
MapIrabHbIC JaBICHUS TapOB BOBI M aHWIIMHA TIPU TEMIIEpaType MePErOHKH.
pPa HAXOAWUTCSA C TIOMOIIBIO 3akoHa JlanbTOHa Kak pa3HOCTh MEXAY HOPMAIbHBIM
aTMOC(EPHBIM JIABJICHUEM U Ps.
pa = 101325 ITa — 94605 ITa = 6720 Ila.
Orcropa:
M 94605018 2,72

= 2,72
Ma 6720093 1

CrenoBarenbHO, [l eperoHku 1 Kr aHwimHa Tpedyercs 2,72 Kr BoJsHOro mapa, a as 10 xr
aHWJIMHA €ro MoHagoouTcs 27,2 Kr.

5 cemecTp
2. a) lna pacTtBopa caxapa OCMOTHYECKOE IaBJIEHHE PACCUUTHIBACTCS IO YPaBHEHUIO

Bant-Todpda mns nesnexkrponuroB: m1 = CiRT; a mnma pacrBopa NaCl mo ypaBHeHUIo amus
anektponutoB: m2 = ICoRT, rae i —m3oToHuueckuit ko3 uipeHt. Tak Kak OCMOTHYECKHE
JaBIICHHS PACTBOPOB paBHBI, T.¢. 1 = 72, ¥ 3Ha4uT C1RT = iC2RT.



Orcrona i = C1/C2=0,8718/0,5 = 1,7436.
[To BenmuMHE U30TOHUYECKOTO KO PUIIHEHTA pACCUMTHIBAEM OCMOTHYECKH K03(uimenT g:
g=ilv=1,7436/2 = 0,8718,
i€ V— YHCII0 MOHOB, 00Pa3yIOMIMXCS MPH JUCCOLUAIIIH OJTHOM MOJIEKYJIBL.
0) Kaxymytocs cremeHb AMCCONMALMM O BBIYMCIIAEM C IIOMOLIBIO YpaBHEHHS,
CBSI3aBIOLIETO €€ C N30TOHUYECKUM K03 (HUITMEHTOM:
i=1+o(v-1);
Otcroma o = (i-1)/(v—1) =(1,7436 -1)/(2 -1) = 0,7436.
3. Ucnonw3yem mutst pacuera ypaBHeHnue Kianelipona—Knaysuyca:
P2 AHyen. (TZ - Tl)
In = °
p1 R TieT>

Cuwrasi, 4TO TEMIIepaTypa KUIeHUs pacTBopa T2 Ipu HOpMaIbHOM aTMOC(HEPHOM JIaBICHUU P2 =
101325 ITa paBra 100°C (373K), moacTtaBum 3HAYCHUS:
101325 40660 (373 -—353)
In = o =0,7428.
p1 8,314 353373

orcroga Inp; = In101325 - 0,7428 = 11,5261 — 0,7428 = 10,7832,
¥ 3HA4NT, TpeOyemoe napienue p1 = €197832 = 48204 T1a (0,47 arm.).

4 cemecTp

6.1 OTBeTHI Ha BONPOCHI K cO0eceJ0BAHNIO

1. IlepBoe Hayamo TEPMOAMHAMMKHM YTBEPXKAAET, YTO H3MEHEHHE BHYTPEHHEH DSHepruu
TEPMOJIMHAMHUYECKOW CHCTEMBI (Tela) MOXET OBbITh OCYLIECTBICHO JABYMS IMYTSIMH: IyTEM
COBEpIICHUs] MEXaHUYECKOW paboThl U MyTEM TeIuloneperad. JHEeprus, NepeaanHas cucreMe

IIyTEM TEIUIONEPEaun, HA3bIBAETCS KOJIUYECTBOM TETIOTHI Q
Takum 00pazom, KOJIMYECTBO TEMJIOTHl MOXKET OBITh ONPEAENICHO KaK Pa3sHOCTb U3MEHEHUs
BHYTpPEHHEH 3HEPIHH CUCTEMBI U MEXaHUYECKOHW paboThl, COBEpPIIEHHON Ha/l CUCTEMOM:

O=AU-A'

Ota hopmyna npeacTaBiaseT coO0H 3aMucCh MEPBOTO HaYaIa TEPMOIUHAMUKN TPUMEHUTETHHO K
CITy4aro Tepexo/ia TepPMOIUHAMUYECKONW CUCTEMBI U3 HEKOTOPOTO MEPBOTO COCTOSTHUSI BO BTOPOE.
[To cBoemy (hu3MYECKOMY CMBICITY MEPBOE HAYall0 TEPMOJUHAMHUKHU TPEJCTABISAET COOOM
3aKOH COXpaHEeHUs (M3MEHEHHUsI) PHEPTUU B TEPMOIMHAMHUKE. Eciii, coracHO 3aKOHY U3MEHEHUS
DHEPrUM B MEXaHHKe, paboTa HEKOHCEPBATHBHBIX CHJI paBHA MPUPAIICHUIO MEXaHHYECKOM
SHEPruM CHUCTEMBI (B YAaCTHOCTH, MMEIOIIas OTPULATENIbHBIN 3HaK paboTa CUJI TPEHUs paBHA
YMEHBIICHUIO  MEXaHMYeCKOM DHEeprud  CHUCTEMBI), TO COTJJACHO TIEPBOMY  Hayaiy
TEPMOJMHAMUKH, MPUPAIIECHUE BHYTPEHHEN >HEPTrUU TEPMOJMHAMHYECKOW CHCTEMBI PABHO
cyMMe pabOThl BHEITHUX CHII, COBEPIICHHON HaJ CHCTEMOM, M DHEPIHH, MepelaHHON CrcTeMe
MMYTEM TEIUIONEPENAYN.
2. OCHOBHBIM 3aKOHOM TEPMOXHMHH SIBIISIETCS 3aKOH ['ecca, SBISIONIUICS YaCTHBIM CIIydaeM
MEepBOTO Havajla TEPMOJIWHAMHKHU: TermnoBor 3h(EKT XMMHUYECKOW peakiuu, MPOBOJAUMON B
I/I306apHO-I/I3OTepMI/I‘ICCKI/IX HJIN U30XOPHO-U30TCPMHUYCCKUX YCIIOBUAX, 3aBUCUT TOJIBKO OT BUJA
U COCTOSIHMSI MCXOJHBIX BEIIECTB M NMPOAYKTOB PEAKIIMM U HE 3aBUCUT OT MYTHU €€ MPOTEKaHUSI.
[IpakTueckoe 3HaueHHE 3akoHA l'ecca COCTOUT B TOM, YTO OH MO3BOJSIET PACCUUTHIBATH
TerioBble A((EKTh XUMHUYECKUX TMpoleccoB. B  Tepmoxumuueckux pacueTax OOBIYHO


http://fn.bmstu.ru/data-physics/library/teor_physics/thermodynamics/keyw/keyw_17.htm#47
http://fn.bmstu.ru/data-physics/library/teor_physics/thermodynamics/keyw/keyw_17.htm#47
http://fn.bmstu.ru/data-physics/library/teor_physics/thermodynamics/keyw/keyw_17.htm#47
http://fn.bmstu.ru/data-physics/library/teor_physics/thermodynamics/keyw/keyw_12.htm#18

HCIIONB3YIOT PsAJl cleACTBUN u3 3akoHa ['ecca: 1). TermoBoit 3 ekt npsiMoii peakIuu paBeH 1o
BEeJIMYMHE W TPOTUBOMOJOXKEH MO 3HAKy TeIIoBoMy 3(dekTy o0paTHON peakuuu (3aKOH
JlaBya3be — Jlammaca). 2). s nByX peakiuii, UMEIOIMIUX OJWHAKOBBIC MCXOJHBIC, HO pa3HbIC
KOHEUHBIE COCTOSHUS, Pa3HOCTh TEIUIOBBIX 3(PQEKTOB mpeacTaBiseT coboil TemnoBoi 3¢ dexrt
nepexoja u3 0JHOr0 KOHEYHOTo coctostuus B apyroe. C + 02 —>CO +1/2 02 AH1 C + 02 —>
CO2 AH2 CO + 1/2 02 —> CO2 AH3 AH(3) = AH(2) - AH(1)

3. 3akon Kipxrodga rmacur, dUro TemmeparypHbli Kod(p¢uueHt TtermioBoro 3ddekra
XMMHYECKON PEaKLMU PABEH U3MEHEHUIO TEIUIOEMKOCTH CUCTEMBI B XOJ€ PEaKUUH. Y PaBHEHUE
Kupxroda, sBnsromieecss CIeACTBHEM 3TOr0 3aKOHA, HCIOJIb3YeTCA A pacyéra TEIUIOBBIX
3¢ HEKTOB MPU Pa3HBIX TEMIIEpaTypax.

4. IlporekaHue I000OH XHMMHYECKOH peakquu B H300apHO-MU30TEPMUYECKON YCIOBHIX
ompezensiercss nByms (akropamu. [lepBbiii hakTop — SHTAIBNUIHBINA ( ) — ompenensier
U3MEHEHHME SHepruu cucrteMbl. Bropoil dakrop — sHTponuiHbIf ( ) — ompexenser
M3MEHEHUE HEYNOPSII0UEHHOCTH CUCTEMbI. Takum o0pa3oM, MPOTEKaHUIO0 XUMHUECKON peaKkinu
CIOCOOCTBYET YMEHBIIEHHE 3HEPruM CHCTEMbl U Iepexoj ee B 0ojee HeylnopsJoYeHHOe
COCTOSIHUE.

Ouneprusa ['n606ca cBA3aHa ¢ PHTAIBIUEH U DHTPOMHEHU: . B mo6oii 3akpeITOit
CHUCTEME IMpPU TOCTOSIHHOM [IaBJICHUU M TEMIIEPAType BO3MOYKEH TaKOW CaMOINpPOW3BOJIbHBIN
MpoLecc, KOTOPBIA BeneT K yMeHblieHWto sHepruu [ub0ca. CrenoBaTelbHO, YCIOBHEM
MPUHIMINAIBHOW BO3MOXHOCTU MPOTEKAHUSA XMMHUYECKON PEAKIUMU SIBJISIETCS HEPABEHCTBO:

. B cirydae, Koraa , CaMOIIPOU3BOJIBHOC IMPOTCKAHUEC PCAKIMNH HEBO3MOXKHO.

Ecmu , CUCTCMA HaXOAUTCA B COCTOAHHUU XUMUYCCKOT'O pPaBHOBECH .

Bxnaapel SHTPONMUHHOTO U SHTANBIUMHOTO (PAKTOPOB 3HAYMTENBHO 3aBUCUT OT TEMIIEpPaTypHl.
[Ipn u

Z[OMI/IHI/II)YIOH_II/IM CTAaHOBUTHCS SHTAIBIUUHBIN (I)aKTOp, IMOSTOMY IIPHU HU3KUX TEMIICPATYpaAX, KaK
IIpaBHJIO, MPOTCKAIOT CAMOIIPONU3BOJIbHO 3K30TCPMUUICCKHUEC PCAKITHUU.

[Ipu

5 cemecTp
6.2 OTBeT HAa BONPOCHI K IK3aMeHY

5. B craructuyeckoii (u3MKe SHTPOMUS XapaKTEpPHU3yeT BEPOSITHOCTh OCYIIECTBICHUS
KaKOT0-TM00 MaKpPOCKOITUYECKOT0 COCTOSTHHSI. KpoMe pU3NKH, TEepMUH ITUPOKO YIIOTPEOIeTCS B
MaTeMaTHKe: TeOpHH WH(OPMAlMM U MATEeMaTUYECKOW CTaTHCTHUKE. B 3TuX 00macTsaX 3HaHUs
OHTpONHA ONPCACITIACTCA CTATUCTUICCKU W HA3bIBACTCSA CTaTUCTUYECKOU WIN HH(l)OpMaHHOHHOﬁ
sHTponueil. JlaHHOE ompeneNeHrne SHTPONMHMU HM3BECTHO Takke kak »HTpornus lllenHona (B
MareMaTuke) v 3HTponus bonsiimana—I n66ca (B pusnke).

XOTSl TOHATUS TEPMOJWHAMUYECKOW W HWH(POPMAIIMOHHOW SHTPONMUM BBOJATCS B paMKax
pasnmuyHbIX (HOPMAIM3MOB, OHHU HUMEIOT OOIMMH uzuueckuili cmMblci — Ja02apuhpm yucia
O0OCMYNHBIX COCMOAHUN cucmemyl. B3auMOCBSA3b 3THX TMOHATHH BIIEpBbIE YCTaHOBHI JItoaBHUT


https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D1%80%D0%BE%D1%81%D0%BA%D0%BE%D0%BF%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BC%D0%B0%D1%81%D1%88%D1%82%D0%B0%D0%B1
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F#%D0%92_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D0%B8_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F_%D0%93%D0%B8%D0%B1%D0%B1%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B0%D1%80%D0%B8%D1%84%D0%BC
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD%2C_%D0%9B%D1%8E%D0%B4%D0%B2%D0%B8%D0%B3

BonbiiMan. B HepaBHOBecHBIX (HEOOPATHMBIX) IPOIIECCAX SHTPOIHUS TAKKE CIYKUT MEpOu
OJIM30CTH COCTOSHUSI CHCTEMbI K PABHOBECHOMY: YeM OOJIbIIIC YPHTPOIHS, TEM OJIMKE CUCTEMA K
paBHOBECHIO (B COCTOSIHHHM  MEPMOOUHAMUYECKO20 — PABHOGeCUss SHTPONHS  CUCTEMBI
MaKCUMAaJIbHA).

6. Ilpym moOCTOSIHCTBE MaBJICHHSI W TEMIIEPATypbl OTHOIICHHWE KOHICHTPAIMH TPOMTYKTOB
pPEaKIMU U UCXOJHBIX BEUIECTB — YUCIO MOCTOSHHOE, U HE 3aBUCUT OT KOHKPETHBIX 3HAUYCHUI
KOHIICHTPALIMA.

Jns peakiuu aA + BB = ¢C + dD mareMaTHYeCKUM BBIPaKCHHUEM 3aKOHA JCHCTBYIOIIUX MAacC
JUISL XUMHYECKOT0 PaBHOBECHS SIBIISIETCS] PAaBEHCTBO.

KC=[C]c:[D]d[A]a‘[B]s

KoHcTanTa paBHOBecHUs ompenelseT riIyOMHy NMPOTEKaHUs Mpoliecca B MOMEHT JOCTHIKEHUS
paBHoBecusi. Uem Oosbiie Kc, TeM mosiHee Mpou30LUI0 B3aUMOAECUCTBUE MEXKIY peareHTaMu.
BoJNBIIMHCTBO XMMHYECKHX pEaKIUil SBISETCS TETEPOTeHHBIMH, OIBIT IOKAa3bIBaET, YTO
KOH/IGHCUpOBaHHble (a3bl (KHJIKME M TBEp/Able) HE OKa3bIBAIOT BIUSHUE HA KOHCTaHTY
paBHOBecHsl. VI3MeHEHHEe UX Macchl, CBA3aHHOE C pPacXoJOM WM O0Opa30BaHUEM BEILECTB B
HCCIIelyeMOH peaklMM He Bie4eT 3a co00il M3MEHEHHMe COCTaBa M He HapyllaeT paBHOBECHS,
MOSTOMY 3TH BEUIECTBA HE BXOJSAT B KOHCTAHTY PABHOBECHH.

7. PaBHOBeCHs MCKAY PA3JIMIHBIMHA (1)2133MI/I OJIHOM CHCTEMBI Ha3bIBAIOT (1)8.30BBIMI/I, a OIMUCBIBAIOT
9TH (ba3OBLIe PaBHOBCCH:A ITIOCPCACTBOM (1)3.30BLIX JuarpaMm WJInd auarpamMm COCTOSHHA. dazoBas
auarpaMma 1O3BOJIAACT YCTAHOBUTH YCJIOBUA PABHOBCCUA MCKAY YHCIOM (1)33, YHUCJIOM
KOMITOHEHTOB M YHMCJIOM CTEIICHEH CBO6OI[BI (BapI/IaHTHOCTbIO) CHUCTCMBI.

daza (P) — romoreHHas (OAHOPOJHAS MO XHMHUYECKOMY COCTaBY M TEPMOJUHAMHYECKHM
CBOMCTBaM) 4acTh CHUCTEMBI, OTJEJICHHAsI OT IPYTUX 4YacTell MOBEPXHOCThIO paznena. Tak, nBa
HEpPaCTBOPUMBIX JIPYT B JIpyre TBEPHABIX BEIIECTBA, KAK M JBE HECMEIIMBAIOIINUECS KUIKOCTH,
oOpa3zytot 1Be (assl.

KoMnoneHTsI (K) — XUMHUYCCKU HWHIUBUAYAJBHBIC BCHICCTBA, HAMMCHBIICC YHUCIIO KOTOPBIX
JAO0CTATOYHO IJIA O6pa30BaHI/I$I (1)3.3 CHUCTCMBI.

Yuciao KOMIOHEHTOB OMpeacIICTCA KOJIUYCCTBOM HHAWBUAYAJIBHBIX BCHICCTB B CHUCTCMC 3a
BBIUCTOM 4YHCJIa BO3SMOXXHBIX MCKAY HUMH O6paTI/IMI)IX B3aHMOHCﬁCTBHﬁ. Haan/IMep, CUCTEMa us3
Tpex uHAMBHAyanbHbIX BemectB H2O, Hz, O, OymeT NBYXKOMIIOHEHTHOW, MOCKOJNBKY IS
oOpazoBanus Bcex (a3 10CTATOYHO JIFOOBIX IBYX BEIIECTB:

H% = H, + 1/20..

Ilo YHUCITY KOMIIOHEHTOB CUCTEMBI ACIIATCA HA OJHO-, IBYX-, TPE€X- U MHOT'OKOMITIOHCHTHBGIC.

Crenenu cBo60/b1 (C) — yucio napaMmeTposB (TemrepaTypa, 1aBJieHHue, COCTaB CUCTEMBI ), KOTOpbIE
MO’KHO TIPOM3BOJILHO MEHSTH O€3 M3MEHEHHs uucia (a3 B cuctemMe.

8. CornacHo BTOpOMY 3aKOHY TEPMOIMHAMUKHA KPUTEPHEM CaMOIIPOM3BOJIHLHOCTH TPOIIECCOB U
PaBHOBECHOI'O COCTOSIHUSI M30JIMPOBAHHBIX TEPMOAMHAMMUECKHUX CHUCTEM SIBIISIETCS W3MEHEHHE
sHTponuu. J[1000i caMONPOU3BOJIBHBIN MPOLECC B H30JMPOBAHHOM CHCTEME MPUBOAUT K
BO3PACTaHMIO SHTPONHUU 3TOH cuctemsl (dS>0).

9. JlucnepcHble CHUCTEMBI - T'€TEPOr€HHBbIE CHUCTEMBI, COCTOSIIUE M3 JBYX U Ooisiee ¢a3 ¢
CWIIBHO  DPa3BUTONM IOBEPXHOCTBIO  pasfena MexAy HUMHU. JlucnepcHble  CHCTEMBI
MPEJCTABIAIT CO00M COBOKYINHOCTh MEIKHUX TBEPIBIX YACTUL, Kamelb, My3bIPbKOB U T. I.
(mucnepcHas  (aza), pacrnpenen€HHBIX B OIHOPOAHOW (aze (AMCHEPCHOHHON cpene).
OCHOBHBIM TPU3HAKOM, IO3BOJIIOLUIMM OTJIMYUTH JAUCHEPCUOHHYIO CpeAy OT AUCHEPCHOH


https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD%2C_%D0%9B%D1%8E%D0%B4%D0%B2%D0%B8%D0%B3
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
https://bigenc.ru/c/geterogennaia-sistema-3c1e68
https://bigenc.ru/c/faza-v-termodinamike-58ca6b

¢da3pl, SABISETCS  HENPEPBIBHOCTh  JAMCIIEPCHOHHOW  cpelbl.  JlucmepcHBIE  CHCTEMBI
KJIACCU(PUIUPYIOT IO arperaTHOMY COCTOSTHUIO 00pa3yromux cucreMy das.

Krnaccudukanus nucnepcHbIX CUCTEM IO arperaTHOMY COCTOSIHMIO oOpasyrommx ¢as

HucnepcHas
JucnepcHas daza
cpena
TBépnas Kunkas I'a3oBas

Teépnas boJpImmHCTBO Hexotopsie BUIBI
MUHEPAJIOB, MUHEPAJIOB, [leHonnacTel, TBEpPAbIE IICHBI,
TBEpPbIC 30114, [a/ICOPOEHTOB, [OpUCThIE TeJa (AKTUBUPOBAHHBIH
HEKOTOPBIE CIUJIaBbl [KaTaJIU3aTOPOB YTOJIb, a3POTEIIH, IeM3a)
CycneHsuu, 3014

Kunkas Y ’ ’
[ACThI, TEJIN OMYJIbCUU [leHbl, BCKUTAIOMINE KUIKOCTH
A3p0o301M  (IBIMBL|A3pPO301IH TyMaHbl

l"a3oBas p ( o[ 29P (Tym ’He cymecTByroT
[bLIN), IOPOIIKK  00s1aKa)

10. IIpu konTakte [TAB ¢ MOBEpXHOCTBIO KUAKOCTH MM TBEPAOTO Teja MPOUCXOAUT MPOLECC
ajzicopOLuMu, 3aKII0YalOINNcI B HAKOTUIEHUH MOJIEKYJI TIOBEPXHOCTHO- aKTUBHOI'O BEIIECTBA Ha
rpanune paszgena ¢a3. OcoOEHHOCThIO aAcOpOLMU SBISETCA TO, YTO OHA IMPOTEKaeT ¢
BBIJICJICHUEM TEIUIa, PUYEM HE Ha BCEH MOBEPXHOCTH TBEPJIOTO TEJIA, a TOJIBKO HA €T0 aKTUBHBIX
HeHTpaX. AJICOPOLIMOHHBIM CIOH MOXET COCTOATh M3 OJHOIO MM HECKOJIBKHX CIIOEB
a7cOpOMPOBaHHBIX MOJIEKYJd. OCOOEHHOCTHIO MOBEPXHOCTH JKHUJIKOCTU SIBIIIETCS TO, UYTO BCE
TOUYKHU €€ OIMHAKOBO aKTUBHBI K ajcopouuu. ['uapopunshas rpynna [IAB nanpasisercs k BoJe,
a ruzipopoOHast — k Bo3ayxy. Takyro opueHTanuio Moiekya JIsHrMiop Ha3Ball «4acTokoyiom». B
pe3yabTaTe CBOWCTBA TeJ, TMOKPHITHIX aJCOPOLMOHHBIMU CIOSMH, PE3KO HU3MEHSIOTCS:
rupo@oOHBIE MOBEPXHOCTU CTAHOBATCA Oojiee TUAPO(DUIBHBIMU, OHM JIy4llle CMadUBaIOTCS
BOJIOM.

[Ipu ancopbumu mpoucxoauT Takxke pactBopenue I1AB B ognoit u3 ¢da3. Ilpu sTom BHauane
00pa3yloTcsl UCTUHHBIE PacTBOpHL, B KoTOphlx [IAB Haxoasrcs B Buue monekyn. Ilo mepe
nobasienust IIAB mnHaOmiomaercs pe3koe U3MEHEHHE CBOMCTB pacTBopoB. [Ipoucxonut
(dbopMHpOBaHKE KOJJIOUIHBIX PAacTBOPOB, B KoTOopbix [IAB Haxozmsrcs B Buae 6onee KpyMHBIX
arperaToB, Has3blBaeMbIX Mmuuemiamu. IIpeagen uctuHHOM pactBopumocTH I[IAB HaseiBaeTcs
KPUTHYECKON KOHLIEHTpalen munemuiooopazoBanus (KKM).

Haubonee yausepcansHbiMu MeTo1amu onpenenenns KKM spustoTes:

1) pacuet U3 U30TEPM MMOBEPXHOCTHOTO HATsHKEHHS pacTBopoB [1AB;

2) MOTCHIIMOMETPHYECKOE TUTPOBaHKE pacTBOPoB [TAB;

3) remniepatypHbiii MeTo1 (110 Touke Kpadra pacrsopor [TAB).



Cnoco6Hocth [TAB npu aacopOuuu Ha MOBEpXHOCTH paszjaena ¢a3 pajuKalbHO H3MEHSTH €€
CBOMCTBA M TEM CaMbIM BIIMATh Ha MHOTME Ba)KHbIC I10KA3aTEIU JUCIEPCHBIX CHCTEM IIMPOKO
UCIOJIb3YETCSl B CaMBIX Pa3MYHBIX O0JACTSIX TEXHUKH M MHOTOYMCICHHBIX TE€XHOJIOTHMYECKUX
npoueccax. [Ipu stom Bousiaue [TAB MokeT OBITh Pa3IMYHBIM B 3aBUCUMOCTH OT XUMHUYECKON
MPUPOABI U CTpoeHUs rpannyamux (a3 u moiexyn [TAB, a Takxke oT ycnoBuil UX IPUMEHEHUS.
Cornacno Pebunnepy, MOKHO BBIIEIUTH YeThIpe rpymisl [TAB:

a) Mo (U3NKO — XMMHYECKOMY MEXaHU3My HMX BO3JICHCTBUS Ha MOBEPXHOCTh pazaena a3 u
JUCIEPCHYIO CUCTEMY B LIEJIOM:

© geujecmed, NOBEepPXHOCMHO-AKMUGHbIE MONLKO (UNU NPeuMyWecmeento) na panuye pasoena
6o0a — 6030yx. IIAB, oTHOcsmmecs K O3TOH TpyIIe, IPEACTaBISIOT CO00H yMEpeHHO
JCWCTBYIOIIME CMadyMBaTeld W TeHooOpa3oBaTenu. HekoTopele mnpenctaBuTean (OKTAHOI,
M30aMUJIOBBIH CIIUPT) MOTYT JIEHCTBOBATh KaK NEHO- TACUTEINH;

© pazHoobpasuvie No nNpupooe eewecmsd, NOBEPXHOCMHO-AKMUBHbIE HA PA3TUYHBIX SPAHUYAX
pasoena KoHOeHcuposanHvix ¢az. TIAB »Tol rpynmbl yamie BCEro BBICTYNAIOT B KadecTBe
JTUCTIEPraTOpPOB; KPOME TOTO, OHU TIO3BOJISIOT YIIPABIIATH H30MPATEIIBHBIM CMAUYUBAHUCM;

- I[IAB, obnadarowue cnocobHocmvlo K 00pazosanuio  2e1eno00OHbIX  CMPYKMYp 8
aocopobyuonHbIX Cosx u 8 06vémax ¢az. Kak mpaBuio, 310 Beicokomoekysipabie [TAB (6enku,
TJIMKO3U/IbI, TPOU3BOJAHBIC IEJUTIONIO3bI U Ap.). Takue BelecTBa HCIOJB3YIOT B KadyecTBe
BBICOK0?()(DEKTUBHBIX CTaOMIN3aTOPOB YMEPEHHO KOHIEHTPHPOBAHHBIX AHCIEPCHBIX CHUCTEM
pa3IMYHON NPUPOJBL: IEH, 3MYJIbCHM, cycneH3uil. [IAB 3Toil rpynmel MOTYT BBICTYyHAaTh Kak
1acTU(PUKATOPBI BHICOKOKOHIIEHTPUPOBAHHBIX TUCIIEPCUIL;

- [IAB, obnaoarowue morowum oeticmseuem. Ouan 00beauHsAI0T QyHKIMH [IAB ocTambHBIX TPEX
Tpynn U, KpOME TOT0, CIIOCOOHBI K 00pa3oBaHUI0 B 00bEME XKUIKON (ha3bl TEPMOJIUHAMUYIECKI
CTAaOMITBHBIX KOJUTOMIHBIX YACTHI[ — MUIIEIIT M BKIIOYCHHUIO OTMBIBAEMBIX 3arpsi3HEHHUH B SAPO
MHUIIEIT — COTFOOUTH3AIUY.


https://moodle.kstu.ru/mod/glossary/showentry.php?eid=4828&displayformat=dictionary

