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1. Heab u 3a1a4m QU CHUNINHBI

Heabo n3ydyeHuss IUCHUIUIMHBI «DU3nuecKas XUMHS» SBISIETCS PAaCKPBITHE
CMBICJIa OCHOBHBIX 3aKOHOB, MOJYYEHUE HABBIKA BUAECTh 00JIACTU MPUMEHEHUS 3THUX
3aKOHOB, YETKO NOHMMATh HMX NPUHUUIIHAAIBHBIE BO3MOKHOCTH TIPU PELICHUU
KOHKPETHBIX 3a7a4.

3amavamu IUMCHUIIMHBI SBISIOTCS:

- (dopmupoBaHHe TIpeACTaBIEHUM 00 OCHOBHBIX 3aKOHaX XUMHUYECKOM
TEPMOJMHAMHUKHU, CTATUCTUYECKON TEPMOJIMHAMUKH, (Ha30BOTO M XUMHYECKOTO
PABHOBECHUSA, TEOPUU DIECKTPOXUMHUUYECKUX MPOIIECCOB, XUMHUUYECKON KHHETUKH U
KaTanusa,

- hopMHpOBaHUE CTIOCOOHOCTH MPUMEHSATH MOJTyUYCHHbBIE TEOPETUUECKHIE 3HAHUS
IpU PEIICHUH 3a7a4; MPUMEHSATh OCHOBHBIE 3aKOHBI XHMHUHM TIpU OOCYKJICHUU
MOJIYYCHHBIX PE3YJIhbTAaTOB, B TOM YHCJE C MPUBICYCHHEM HH(OOPMAIMOHHBIX 0a3
JTAHHBIX; UCTOJIb30BaTh METObI PETUCTPAIIUU U 00paOOTKH Pe3yJbTaTOB XUMUUECKUX
AKCIIEPUMEHTOB;

- (¢dopMupoBaHHE HAaBBIKOB paOOThl Ha COBPEMEHHOW YyuyeOHO-Hay4dHOM
amnmaparype Tpu MPOBEICHUM XHUMHUYECKUX JKCICPUMEHTOB; BJIAJICHUS METOJIaMU
(DU3UKO-XMMHUUYECKOTO  DKCIIEPUMEHTA;  BJIQJCHUS  OCHOBAMHU  XMMHYECKOTO
OKCIIEPUMEHTA, OCHOBHBIMU CHHTETHYECKMMHU U aQHAJUTUYECKUMU METOJaMU
MOJTYYEHHUS M UCCIIEAOBAHUS XUMUUECKUX BEIIECTB U PEAKIIUM.

2. MecTo IUCHUIUINHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucrumimHa oTHOCUTCS K o0s3aTenbHol yacTu bioka 1 OIT BO. [Ins uzydyenus
Kypca TpeOyloTCs 3HaHUs, MOJYYCHHbIC CTYyACHTaAaMH TPH H3YYCHUH JUCIMILIVH:
«O0mas u HeopraHudeckas XuMusa», «®Puszukayn, «Marematuka», «OpraHudeckas
XUMUS», KAHAIUTUYECKAS XUMHUSI».

[IpuoOpeTeHHble 3HaHUA B paMKax JaHHOW JUCIHUIUIMHBI HEOOXOJIUMBI B
JalbHEUIIEM TIPU M3YYECHHM JUCHUIUIMH. «DHU3WUEeCKHEe METOIbl AaHaIu3a»,
«KomnougHass xumusa», «MoAenupoBaHUE XUMHKO-TEXHOJOTHYECKUX MPOLIECCOBY,
MIPH TIOJITOTOBKE BBIMMYCKHOW KBaTM(UKAIIMOHHON PaOOTHI.

3. [lnanupyembie pe3y/abTAThl 00y4eHNs M0 IUCHUIIINHE

3.1 llnanupyemMble pe3yabTaThl 00y4eHHs M0 AMCHMILINHE

Komnerenuus, 3akpenieHHas 3a aucuumiinHoi B OXOII:

OIIK-1. Cnocoben wu3y4daTb, aHaIUM3UPOBATH, HCIIOIB30BATH MEXAHU3MBI
XUMUYECKUX  PEAKLUM, NPOUCXOMAIIMX B TEXHOJOTMYECKMX IHpoLeccax u
OKPYKAaIOILIEM MHpE, OCHOBBIBASICh HA 3HAHMAX O CTPOCHHH BEILECTBA, MPUPOJIE
XUMUYECKON CBS3M M CBOMCTBaxX pA3JMYHBIX KJIACCOB XUMHUYECKHUX JIIEMEHTOB,
COCIMHEHMM, BEIIECTB U MAaTEPUAJIOB.

NHaukaTopbl KOMIETEHIIUH, 3AKPeIJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-1.1. /Jlemoncmpupyem 3nanue meopemuyeckux OCHO8 o00wel,
HeOp2aHUYecKol, Op2aHUYecKol, @Qu3uyeckou U KOLIOUOHOU XUuMUu, NOHUMAem
NPUHYUNBL CIMPOEHUA eUecmea U NPOMeKaHUs XUMUYECKUX NPOYECccos.

IToka3aTe/in OCHUBAHUS UHIAMKATOPOB JOCTHKEHUS] KOMIICTEHIIUI



3HaTh:

31.1. TeopeTnueckrue OCHOBbI XMMHYECKOW TEPMOJMHAMHKUA U TEPMOXUMUH,
OCHOBBI XMMUYECKOW KMHETUKH, BKJIKOYAsi OCHOBHBbIE MAaTEMATHYECKUE COOTHOILIEHUS
(dbopMabHON KMHETUKH U MEXAHU3Mbl XUMHUYECKUX PEAKIUN; OCHOBBI 3JIEKTPOXUMUU;
OCHOBbI TOMOTE€HHOI'O M TE€TEPOrE€HHOI'0 KaTajiu3a, BKIII0Yasi COBPEMEHHBIE TEOPHUHU
KaTaIUTHYECKHUX MTPOLIECCOB.

YMmers:

V1.1. TlpoBoauTh (UIMKO-XUMHUYECKHUE pPACUYETHl, TpaduuecKu OTOOpakaTh
MOJTyYEHHbIE 3aBUCUMOCTH.

NOIIK-1.2. Hcnonvzyem xumuueckue 3aKoHbl U CHPABOYHBIE OAHHblE OIS
peutenus npogeccuoHaIbHbIX 3a0ay.

Iloka3zaTean oneHUBAHUS UHAUKATOPOB J0CTH:KEHUS KOMIIETEHIIUI

3HaTh:

32.1. OCHOBBI TEOpUH Pa3aeiaoB PU3NUECKON XUMUH.

YMmers:

V2.1, TlpuMeHSTh TIOAYYEHHBIC TEOPETHUYECKHE 3HAHHWSA [UIS  PEIICHUS
KOHKPETHBIX 3a71a4.

NOIIK-1.3. Bradeem Hagvlkamu 8bINOJIHEHUS OCHOBHBIX XUMUHLECKUX ONnepayuil,
NpOBeOeHUsi MUNOBLIX XUMUYECKUX U  QUIUKO-XUMUYUECKUX OIKCHEPUMEHMO8 U
HABLIKAMU PeuleHUs MUNOB8bIX 3a0ay 8 0oaacmu mpaouyuOHHbIX pa30eno8 Xumuu.

IHoka3are/in OeHMBAHNSA MHAHUKATOPOB JTOCTHKEHUSI KOMIIETEHIIM I

3HaTh:

33.1. OCHOBHBIE TPUHITUIIBI U METOBI (PUIUKO-XUMHUYECKUX IKCIIEPUMEHTOB.

Ymerb:

V3.1. BbnonsHATh (U3MKO-XUMHUYECKHE WCCIENOBAHUS, TMPOBOAUTH aHAIHU3
pe3yJIbTaTOB 3KCIEPUMEHTOB U UHTEPIIPETUPOBATH MMOJTYyUYCHHBIE TAHHBIE.

Kommnerenuus, 3akpemniennas 3a gucuuniinaoin 8 OXOII:

OIIK-2. CnocoOeH uCIonh30BaTh MareMaTthdeckue, (usndeckue, (HU3UKO-
XUMUYECKHAE, XUMUYECKHE METOABl [UIS pemIeHHus 3a7ad  mpodheCcCHOHATBHOM
NESATEITHLHOCTH.

NHaukaTopbl KOMIIETEHIIUH, 3AKPeMJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-2.2. Ilpumensem ¢u3suveckue, @uauko-xumudeckue, XumuyeckKue
Memoovl Ol peuwleHusi 3a0ay NpoghecCUOHANbHOU OesmelbHOCmU U 8ladeem
Memooamu KOppeKmHou OYeHKU NO2PpeuHOCmeti npu npo8edeHUur IKCNEPUMEHMOS.

IMoka3aTe/i OLlEHUBAHUS UHIANKATOPOB J0CTHKEHUSI KOMIIeTEHIUii

3HaTh:

34.1. OcHOBHBIC TTPUEMBI PEIICHUS 3a71a4 B 00JaCTH (GU3HIECKON XUMUHU.

Ymersn:

V4.1. OOpabatpiBaTh pe3yabTaThl (PUNKO-XUMHUYECKUX DSKCIIEPUMEHTOB C
OIICHKOM TIOTPEITHOCTH TIOJTyYCHHBIX JTaHHBIX.



Komnerenuus, 3akpenieHHas 3a aucuuninaoin B OXOII:

OIIK-5. Cnoco0GeH OCylIeCTBIATh ASKCIEPUMEHTAbHBIE HCCICIOBAaHUS U
UCTIBITAHUS 10 3aIaHHOM METOJIMKE, MPOBOAUTH HAOIIOJIEHUS U U3MEPEHUS C YUETOM
TpeOOBaHUM TEXHMKH 0e30MacHOCTH, oOpabaThiBaTh M  HHTEPIPETHPOBATH
AKCIIEPUMEHTAIIbHBIE TAHHbIE.

NHaukaTopbl KOMIETEHIIUH, 3aKPeNJIEHHBIX 32 aucuuiuinaoi B OXOII:

HNOIIK-5.1. Pabomaem c xumuueckumu 6eujecmeamu ¢ cOOIOOeHUeM HOPM
MexXHUuKy 6e30nacHocmu.

IMoka3aTe/iv OLlEHUBAHUS UHIANKATOPOB H0CTHKEHUSI KOMIIeTEHIUii

3HaTh:

35.1. OcHOBHBIE KOppPENSILMU MEXAYy CTPYKTypoH BellecTBa, €ro (U3UKO-
XUMUYECKUMU CBOWCTBAMH U BIIUSTHHEM HA OPTaHU3M.

Ymersb:

¥5.1. IlpoBoauTh (GU3MKO-XUMUUYECKHE SKCHEPUMEHTBl C COOIIOJCHUEM
TpeOOBaHUI TEXHUKH 0€30MaCHOCTH MpU OOpALIEHUU C XUMUYECKUMH BEIIECTBAMU U
AIIEKTPUYECKUM U HarpeBaTeIbHBIMU IPHOOpaMH.

NOIIK-5.2. TIposooum skcnepumenmanvhvie UCCICO08AHUSL U UCHLIMAHUSL NO
3A0AHHOU MemOoOUKe C UCNOJIb308AHUEM CEPULIHO2O0 000PYO0BAHUAL.

IToka3aTesin OlleHUBAHUS UHIMKATOPOB JOCTHKEHHsI KOMITeTEHIIUI

3HaTh:

36.1. TeopeTnyeckue MPUHIIUIIBI YCTPOMCTBA U PYHKITMOHUPOBAHKSI OCHOBHOTO
o0opy0oBaHUs )i MPOBEACHUS (PU3UKO-XUMHUECKIX SKCTICPUMEHTOB.

Ymerb:

¥6.1. Hcnonb3oBaTh OCHOBHOE OOOpyAOBaHHWE [JIsi MPOBEACHUS (HUUKO-
XUMHUYECKUX IKCIIEPUMEHTOB.

NOIIK-5.3. Ocywecmensem nabarooenus u uzmepenuss ¢ yuemom mpebo8anuil
mexHuxKu 6e30nacHoCmu.

IMoka3aTe/in OLleHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIETEHIIUIM

3HaTh:

37.1. OCHOBBI CHHTETHMYECKMX W aHAJIUTHUYECKHUX METOJOB TMOJYYCHUS H
MCCJIEIOBAHMS XUMUYECKHUX BEILIECTB U PEaKLIUM.

YMmers:

VY'7.1. BeiOupaTh METO/ UCCIEOBaHUSI, METOJUKY MPOBEACHUS IKCIIEPUMEHTA B
COOTBETCTBUM C TIIOCTaBJICHHBIMH  3aJa4aMH; TIOJb30BAThCS  MCIOJIb3YEeMbIM
000opyI0BaHUEM C COOJTIOIEHUEM TTPaBUJI TEXHUKH 0€30MMacHOCTH.

3.2. TexHoJiornu, odecneuynBawinmue popMupoBaHue KOMIETEHINH
[IpoBenenue NEKIMOHHBIX 3aHATUN, JTaOOPATOPHBIX 3aHATHUN; BBITIOJHEHUE
MPAKTUUECKUX PalOT; BBHITOJIHEHUE KYpCOBOM pabOThI; cCaMOCTOATEIbHAs padoTa Mo
PYKOBOJICTBOM IIPENIOIABATEIIS.



4. TpynoeMKoOCTh IMCHMIIJIMHBI U BUABI Y4e0HOIl padoThI
Tabnuna 1. Pacnpenenenue Tpy10€MKOCTH JUCLUILIMHBI 110 BUAAM y4€OHOM pabOThI

Bun yue6HoiI1 paGoThI 3adeTHbIe AxaeMHYecKHe 9achl
eTMHULBI
4 cemecTp
O0mast TPy10eMKOCTh THCIUTLIHHBI 6 216
AynuTOopHBIe 3aHATHS (BCEro) 105
B towm uncre:
Jlexuuun 30
[pakTuueckue 3ausatus (I13) 30
JlaGopatopnsie pabotsi (JIP) 45
CamocrosiTesibHAasi  padora  00y4yaroOLIUXCS 75+36(9k3)
(Bcero)
B toM uucie:
KypcoBas pabora HE MPeyCMOTpeHa
KypcoBoii mpoekt HE IIPEYCMOTPEH
PacuerHo-rpaduueckue paboThI HE MPEyCMOTPEHBI
Jlpyrue BUabl CaMOCTOSATEIbHOM PabOThI:
- IOIOTOBKA K J1a00paTOPHBIM paboTam 30
- HOATOTOBKA K MPAKTHYECKUM 3aHSITUSIM 20

TCKYI_L[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU U

HE TIPEAYCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)

Texyuuii KOHTPOJIb YCIIEBAEMOCTU U

25+36(3Kk3)
MPOMEKYTOUHAS aTTECTAIUS (IK3aMEH)

I[IpakTHyeckast NOATOTOBKA NPHU peaTu3anuu 0
AUCUHHILVINHBI (BCEro)

5 cemecTp
O0mas Tpy10eMKOCTh TUCHUILITUHBI 6 216
AynuTOpHBIE 3aHATHS (BCEro) 105
B Tom uncie:
Jlexuuun 30
[Ipaktuueckue 3anarus (113) 30
JlaGoparopnslie pabotsi (JIP) 45
CamocTosiTesibHAasi  padora  00y4yaroLIUXCS 75+36(9k3)
(Bcero)
B Tom uncie:
KypcoBas pabota 20
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacuetHo-rpaduyeckue paboThl HE NPelyCMOTPEHBI
Jlpyrue BUabl CaMOCTOSATEIbHON PabOThI:
- IOATOTOBKA K TaOOpaTOpHBIM paboTaM 20
- IOJATOTOBKA K MPaKTHYECKUM 3aHITUSIM 15

Texyuuii KOHTPOJIb YCIIEBAEMOCTU U

HE TIPEAYCMOTPEH
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)

TCKYI_L[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU U

20+36(3k3)
MPOMEKYTOUHAST ATTECTAIHUS (DK3aMEH)

IIpakTHyeckas NOAroTOBKA NPHU peaju3aluu 0
AUCHMILINHBI (BCEro)




5. CTpykTypa u coaepxkaHue JTUCHUILTHHBI
5.1. CTpykTypa IMCHUTIHHBI

Tabnuna 2. Moynu TUCIUMIUIMHBI, TPYJ0EMKOCTh B 4acaxX W BUbI Y4eOHOI paboThI

Ne HaumeHoBaHue Tpya-Tb ) po— IpakTuy. JIao. Cam.
MOYJIsl qachl 3aHAITHSL | MPAKTHKYM pa6ora
4 cemecTp

OCHOBBI XUMHYECKOU

1 | repmommHamiky. Havana 93 14 16 19 30+14(K3)
XUMHUYECKOMN
TEPMOTUHAMHKH.

2 | XUMHUYECKOE paBHOBECHE. 33 4 4 4 15+6(3k3)

3 | ®a3oBbIC paBHOBECHS 53 8 6 14 15+10(ok3)

4 | CBoiicTBa pacTBOPOB 37 4 4 8 15+6(ok3)
Bcezo uacos 3a 4 cemecmp 216 30 30 45 75+36(7K3)

5 cemecTp

5 | TepmoauHamuKa 48 6 4 15 15+8(5K3)
pPacTBOPOB JJIEKTPOIUTOB
TepmoamHamuka

6 | PIEKTPOXHUMHUECKUX 60 6 6 15 25+8(7k3)
CUCTEM

7 OCHOBBI XUMHYECKOU 84 12 16 15 25+16(5K3)
KUHETUKH

8 | Karamus 24 6 4 - 10+4(3k3)
Bceeo uacos 3a 5 cemecmp 216 30 30 45 75+36(3K3)
Bcero Ha nUCHMILIHHY 432 60 60 90 150+72(3k3)

5.2. Conep:kanue TUCUUIIMHbBI

MOAYJb 1 «OCHOBBI XMMHWYECKOW TEPMOJIUHAMMKM.
HAYAJIA XUMHUYECKOH TEPMOJIUMHAMUKHA»

Beenenue. [Ipeamer u conepkanue kypca pusudeckoil xumuu. TeopeTuueckue
MeToabl husndeckoit xumuu. CTpyKTypa Kypca.

Xumuyeckass TepMoAMHaMHKa. (OCHOBHBIE TIOHSTUS UM ONPEACIICHUS
TePMOJMHAMHUKHU. TermiaoTra u paboThl paznuyHOro poja. PabGora pacumupeHus s
pa3IMYHbIX MpoueccoB. llepBbIl 3aKOH TEPMOAMHAMUKHU. BHYTpeHHssI SHeEprus.
Onranbnus. 3akoH ['ecca u ero ciencrBusi. CTanAapTHBIE COCTOSIHUS M CTaHIAPTHBIE
TEIJIOTHl XMMHYECKMX peakimmii. Termora cropanus. TemiaoTrel oOpa3oBaHUS.
3aBUCUMOCTh TEIIOBOTO 3 dhexTa peakiuu oT Temneparyposl. @opmyna Kupxrodda.
3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIEpaTypbl W pacueThl TEIUIOBBIX A()QPEKTOB
peakiuii. TaOauIbl CTaHIAPTHBIX TEPMOJAMHAMUYECKUX BEJIMYUH U UX UCIIOJIH30BaHUE
B TEPMOJIMHAMUYECKHUX pacueTax.

BTopoit 3ak0oH TepMOJMHAMUKU U €T0 pa3IudHbie (POPMYTUPOBKHU. DHTPOIHUS.
YpaBHeHUE BTOpPOTO Haydajlla TEPMOJMHAMHUKH JJIsI OOpaTUMBIX W HEOOPATHUMBIX



MpOIIECCOB. JHTpomuss Kak (yHKIUS COCTOsHMs. VI3MEHEHHe OSHTpPONHMH TpHU
pa3IMYHBIX mpoueccax. 3MeHeHHe OSHTPONUU M30JUMPOBAHHBIX MPOLECCOB U
HampaBieHue  mpouecca.  CraTucTuyeckoe  OOBACHEHHME  BTOPOrO  3aKOHA
TEPMOJUHAMUKHA. DHTPOIHS U BEPOSTHOCTb.

dynpameHTanbHble  ypaBHeHUs [mO0ca. XapakTepucTHyeckue (QYyHKIIHUH.
Oneprust ['enbmronbiia, sHepruss ['ub6ca. YciaoBus paBHOBECHS U KPUTEPUH
CaMOIMPOU3BOJIBHOTO MpPOTEKaHUs MPOILIECCOB, BBIpaKEHHBIE qyepes
XapakTepucTuueckue (QyHKIUH. YpaBHeHue ['m60ca — ['enbmrosblia U €ro posib B
xumuu. Pacuyer uamenenuii sHepruii [ m60ca u ['enbMrospia myTeM WHTETPUPOBAHUS
ypaBHenus ['n06ca — I'eapmromnba.

Cucrempl ¢ wu3MeHEHHEM Macc KoMIoHeHTOB. [lomnbie mauddepenmnmans
(GYHKIUNA COCTOSIHUS JJISI TAKUX CHCTEM. XMMHUUYECKHE MOTSHITUANBI, UX OINPEACIICHUE,
BBIUKMCIICHUE W CBOMCTBA. XHMMHUYECKMUA NOTEHIMAT HICAIBHOTO W HEHUJECAIbHOIO
razoB. Mertoj serydectu. Pa3auyHbie METOJIbI BBIYMCICHUS JIETYYECTU U3 OIBITHBIX
JTAHHBIX.

MOIYJb 2 «<XUMHUUYECKOE PABHOBECHUE»

3aKOH JercTBUs Macc. Pa3nuyHble BUABI KOHCTAHT PABHOBECHS U CBSI3b MEXKIY
HUMHU. XHMUYECKasg IMEpEeMEHHas. XHMHUYECKOE pPABHOBECHE B HJCAIBHBIX W
HEUJCAJIbHBIX CHUCTEMax. TepMOAWHAMUYECKWN BBIBOJ 3aKOHA JCHCTBUSA Macc.
N3otrepma Bant-T'opda. Xumuueckoe CpoACTBO M PEAKIIMOHHAS CIHOCOOHOCTD.
3aBUCHUMOCTh KOHCTAHTBI PABHOBECHS OT TeMIepaTypbl. BEIBOI ypaBHEHHM M300aphl U
M30XOpPhl XUMHYECKUX peakiui. [IpubmmkeHHoe W TOYHOE HWHTETPHUPOBAHHUE
ypaBHeHHs u300aphl. TeroBas TteopemMa Hepncra, cimenctBus u3 Hee. I[loctymar
[Lranka. Tpernil 3aKkOH TEPMOAMHAMUKUA. METOAbI pacyeTra KOHCTAHT XUMHYECKOTO
PABHOBECHUS U XUMHUYECKOTO CPOJICTBA.

MOAYJIb 3 «®A30BbIE PABHOBECHUS»

[Tonstus "¢aza", "komnoHeHT". YcCIOBUS TEPMOJMHAMUYECKOIO PABHOBECHS
mexay ¢azamu. [IpaBuno ¢a3 I'mbb6ca. Ilonstme umcna "cremeHeit cBoOombI".
Knaccudukanus mno umcimy (a3, KOMIIOHEHTOB, YHCIY CTEIEHEH CBOOO/IBI.
OMHOKOMITOHEHTHBIE CHCTEMbl. BBIBOA, aHamuM3 W WHTETPUPOBAHUE YpaBHEHUS
Knaysnyca-Knanetipona. IlpumeHeHne ero uisi HaxOXIEHUS TEIUIOT (a30BbIX
IEPEXOJ0B M JJI BBIYMCICHHUS PABHOBECHBIX JaBICHUU. JlMarpamMMmbl COCTOSHUS
OJIHOKOMIIOHEHTHBIX cucteM. [IpumeHenune mnpasuna (a3 uisi aHanM3a COCTOSHUS
OJIHOKOMIIOHEHTHBIX CUCTEM (IOsiICHEHHEe Ha auarpamMmax coctosiHus CO u BOJbI).
JIByXKOMIIOHEHTHBIE CUCTEMBbI. YPaBHEHUS U AMAarpamMMbl Takux cucteM. [IpuHIumIbI
uX noctpoeHus. PU3NKO-XMMHUUYECKUN aHan3 U ero 3HaueHue. [lonHas nuarpamma
COCTOSIHUSL ~ JIBYXKOMIIOHEHTHOM  CHUCTEMBI.  TpPEXKOMIIOHEHTHBIE  CHUCTEMBI.
['paduyeckoe BBIpaKEHHE COCTaBa C IOMOIIBI0O PAaBHOCTOPOHHEIO TPEYroJbHUKA
['u66ca u Po3zeboma. [lonnas quarpamma coctosiHusi. JluarpaMma COCTOSIHUS TPOMHON
KUJIKOM CHCTEMBI C OIPAHMYEHHOW B3aUMHOW pPAaCTBOPUMOCTBHIO. Jlmarpamma
MJIABKOCTH TPEXKOMITIOHEHTHOM cucTeMbl. Ee mpoekius Ha MiI0CKOCTb.



MOIYJIb 4 «<CBOMCTBA PACTBOPOB»

Yuenue o pacrBopax. Onpenenenue nousatus "pactop’. TepMoauHaMUuecKoe
yciioBue oOpa3oBaHus pacTBopoB. SABneHue conbBatauuu. Barmsael JI.M.MennaeneeBa
Ha npupony pactBopoB. COBpEMEHHOE COCTOSHHME BOmIpoca. TepMOauHaMHYecKas
Teopusi pacTBopoB. YpaBHeHue ['mO6ca-/lrorema. DHepruss ['mb66ca m XuMUUeCKUi
MOTEHI[Mal KOMIIOHeHTa pacTtBopa. Kilaccudukauuss pacTBOpOB: HJi€aJbHBIE,
MpeAesibHO pa30aBlieHHbIE, HEuAealbHble (peabHbIe), aTepMalibHbIE, PEryJspHbIC
pacTBOPHI.

NneanbHble pacTBOpbl. X TepMOAMHAMUYECKOE U MOJIEKYJISIPHO-KUHETUYECKOE
onpexnenenue. BeiBox ypaBHenus Paynda. Ypasuenue Ilpenepa.

[IpenenbHO pa3baBieHHBIC PACTBOPHI, onpeneneHre. BeiBoa ypaBHeHus [ enpu.
PactBopumocTh razoB B xuiakoctsax. Hemneanbapie pacTBopbl [IpuunHbBl OTKIOHEHUS
ATUX PACTBOPOB OT 3akoHOB Paymns. I[lonstue akTUBHOCTH U KO3 UIIMEHTA
AKTUBHOCTU. BpluuCI€HME aKTMBHOCTM KOMIIOHEHTOB IO JIaBJICHUIO TIapa,
MOHIDKEHUIO TEeMIIepaTypbl 3aMep3aHusi U TIOBBIIICHUIO TeMIepaTyphl KHUIICHHS,
OCMOTHYECKOMY JIaBJICHUIO W JPYTUMU METOJAMH. 3aBHCUMOCTb PaCTBOPUMOCTH
ra3oB, J>KHUJIKOCTEH M TBEpPAbIX TeJl B PACTBOPUTENSAX (BIUSHUE TEeMIEpaTyphl,
JABJICHUS], IPUPOIHI KOMITIOHEHTOB).

@a30BOo€ paBHOBECHE B CHCTEMAx I[ap-pacTBOP JETYYHX IKHAJIKOCTEM.
Jlnarpamma cOCTOSIHHS "aBlieHUE-cOCTaB", "TeMnepaTypa-cocTaB" sl MICaJbHBIX U
HEHJICATbHBIX PacTBOPOB. 3akoHbl KoHoBanmoBa. A3eoTpornHble cMmecH. lleperonka u
peKkTUPUKaUSg JBOWHBIX JKHJIKHUX CHCTEM C HEOTPaAaHUYEHHOW PaCTBOPHUMOCTHIO.
3akoHbl BpeBckoro. A3eoTponHasi IeperoHKa.

MOAYJb 5 «TEPMOANHAMHUKA PACTBOPOB 3JIEKTPOJINTOB»

XUMHYECKUI U 3JIEKTPOXUMHUYECKUN CITOCOOBI OCYIIECTBICHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMUN. OJNEKTPOXMMHUYECKAss LEeNb KW €€ KOMIIOHEHTHI.
OnpeneneHre TEOPETUYECKOM SIEKTPOXUMHH, €€ pas3/ielibl U CBA3b C 3aJadyaMu
MIPUKIIATHON DJIEKTPOXUMHUH. [IoHATHE 3IMEKTpOXMMHUYECKOro noteHunana. Pazsurue
MIPEACTABICHUI O CTPOEHUHU PACTBOPOB 3JIEKTPOJUTOB. OCHOBHBIE MOJIOKEHUSI TEOPUU
Appenuyca. Henocratku 310l Teopun. COOTHOIIEHHME MEXAY SHEpPrUeu
KPUCTAJUIMYECKOMN PELIETKN U SJHEPTUEN COJIbBATAllMM MOHOB B paMKax Moenu bopHa.
MoH-1MIoIpHOE B3aMMOJEHCTBHE KaK OCHOBHOE YCIIOBHUE YCTOMYHMBOCTH PacTBOPOB
ANIEKTPOJUTOB.. TepMOAMHAMUYECKOE OINKMCAHME HOH-MOHHOTO B3aMMOJEHCTBHSL.
[lonsTue cpenHel aKTUBHOCTU M CpPEeAHEro Kod((uIMEHTa aKTUBHOCTH; MX CBSI3b C
aKTUBHOCTBIO U KOI()PUIMEHTOM aKTUBHOCTH OTHEIbHBIX HOHOB. (OCHOBHBIE
nonymenuss Teopun [ebas-I'tokkens. Tloreniman noHHONW atMocdepsl. YpaBHEHUS
1 Ko3(pUIMEeHTa aKTUBHOCTH B IIEPBOM, BTOPOM U TPETHEM MPUOIMKEHUN TEOPUN
Jebas-I'tokkens. CoBpeMeHHbIE MPEACTABICHUS O PACTBOPAX AJIEKTPOJIUTOB.

MOAYJb 6 «TEPMOJAMHAMUKA DJIEKTPOXUMHNYECKUX
CUCTEM»

DNeKTpoXUMHYECKasi TEPMOJMHAMHKA. PaBHOBECHBIE CBOWMCTBA 3apSyKEHHBIX
MexdaszHbix TpaHull. PaBHOBecue B anekTpoxumuueckoil nemu. Ceszp DJIC  co
cBoOoHOM 3Hepruert [mbOca. YpaBuenus ['muG6ca-I'enbmronbia m Hepacra mns



PABHOBECHOM DJIEKTPOXMMHUYECKOW Ienu. [loHATHME 3IEKTpOAHOTrO IOTEHIHANIA.
Knaccudukanus  oOpaTUMbIX  DJIEKTPOAOB M DJIEKTPOXMMHYECKUX  IIeTeil.
TepmoanHaMuKa dJIEKTpUYECKHUX Lened. M3MepeHue dIeKTPOABMKYIIMX —CHIL.
[Tpumenenue metona I/C. [loTeHrmoMeTpusi.

HepaBHoBecHbIE siBIEHUSI B pacTBOpax 3eKTpoiauToB. [lotokn muddy3uun u
murpanuu. Dopmyna Hepucera-Dunmrelina. J{nddy3noHHbi noTeHMan. Y neapHas u
DKBUBAJICHTHASI AJIEKTPONPOBOAHOCTh. Uucaa mepeHoca U METOAbl X ONPEACICHUS.
[lonBwxxnoctn MoHOB W 3akoH Konbpayma. ®dusznyeckue OCHOBBI Teopuu [lebas-
['okkens-On3zarepa; meKTpoPopeTHIecKuil u penakcamoHHbId 3P HeKTsl; I HEKThI
Buna u Jlebas — ®anpkeHrareHa. 3aBUCUMOCTD MTOJBIKHOCTH HOHOB OT MX IIPHUPOJIHI,
OT IPUPOABI PACTBOPUTEIIS, OT TEMIIEPATYPHI U KOHLUEHTPALMU PacTBOPA.

KuneTunka 3J1eKTpOXUMUYECKUX PEAKIUN. DIEKTPOIIHU3.

MOAYJb 7 «OCHOBbI XUMUWYECKOU KUHETUKN»

TepMoaHaMHUUECKME M KUHETHYECKHE KPUTEPUU NPOTEKAHUS XUMUYECKOU
peakuuu. 3HAYEHUE XUMHYECKOM KHHETHUKM JUIA TEOPUH U MPAKTUKH XUMUHU.
@opmanbHasg KhHETHKA. lloHsATHE CKOpocTM XHMMHYecKoM peakuuu. (OCHOBHOM
MOCTyJIaT XUMUUYECKOM KnHETUKU. KoHcTanta ckopoctu. [1opsIoK U MOJIEKYISIPHOCTb.
Kunernueckas knaccuguKaiysi TOMOT€HHBIX OJHOCTOPOHHUX XUMHUYECKUX PEAKIIMM.
Peakuuu HyneBoro, nepBoro, BTOporo u n-ro nopsaka. I[lepuon nosynpesparieHus.

CnoxHbple peakuuu. Bropold mocTynar XMMUYECKOW  KUHETUKH (O
HE3aBHCUMOCTH OTJAEIbHBIX CTaJUI CIOKHOTO XMMHUYECKOro Iporuecca). O6paTumsie,
napajuieibHble, IOCIENOBAaTENIbHbIC, CONpPSDKEHHBbIE  peakuuu. KuHertmueckue
ypaBHEHUs1 00paTUMBbIX, NapaUIebHBIX U IOCIEI0BaTeNbHBIX peakuuid. IlpuHnumn
bonenmreiina.

3aBUCUMOCTb CKOPOCTM M KOHCTAHTBI CKOPOCTH XMMHYECKOM pEaKUuH OT
temriepatypsl. [IpaBuno Baut-I'odda. YpaBHeHne Appennyca. DHEprus aKTUBAINHA U
MPEIDKCIOHEHIIMAIIBHBIA MHOXHWTENb, WX ONPEACICHUE U3 OIBITHBIX JIAHHBIX.
TemnmoBoit  B3pbIB. Hu3koTemmneparypHblii KBaHTOBOMexaHWYeckuii dS(pdexT B
xumudeckux peakuusax. Padoter B.U. I'onbranckoro.

MexaHu3M 3JEMEHTapHOTO aKTa M UCTOYHUKHM AKTHBAUWU. T€0pUs aKTUBHBIX
CTOJIKHOBEHHI. OCHOBHBIE MOJOKEHHUSI TeOopuUu. (OCHOBHBIE TIOJIOKEHUS TEOPHH.
BbIBOA ypaBHEHUI 11 KOHCTAaHThI CKOPOCTH OMMOJIEKYJISIPHBIX Ta30BBIX PEAKIIMIA.
HctonkoBaHue SHEPruM AaKTUBALMM W MPEISIKCIIOHEHTHl B pPAMKaX 3TOM TEOPHHU.
Crepuueckuii paxTop.

Teopus mepexoqHOro COCTOSIHUA (AaKTUBUPOBAHHBIN KOMIUIEKC). [loBepXHOCTH
NOTEHIMAIBHOW DSHEPruM, MyTh pEaKIMU. DHEPreTHUeCKUil mMpoduib IMpoliecca,
SHEPrusl aKTUBALMU C TMO3UIMN TEOPUU NEPEXOJHOIO COCTOSIHUA. BBIBOJ OCHOBHOIO
YpaBHEHHUS TEOPUU  AOCOJIFOTHBIX  CKOpocTed  peakuuil. TpaHCMHCCHOHHBIN
koap¢unment. TepmMoauHaMHUECKHil acCleKT TEOPUU TEPEXOJHOTO COCTOSHUA.
HcTonkoBaHue MpeAdKCIOHEHIIMAIBHOTO MHOXHTEISI U CTepudeckoro (akropa
TEOpUU OMHAPHBIX CTOJIKHOBEHH. 3HAUYEHUE TEOPUU MTEPEXOTHOTO COCTOSIHHUSL.

Kuneruka peakuuii B pactBopax. IlpuMenenue Tteopun OHHAPHBIX
CTOJIKHOBEHMI K peakuusiM B pactBopax. '"Memiennsle" peakuuu. PaOoTsl
MenmytkuHa. Ponp  pactBopuTens U cOJbBaTalMH. [IpumeHnenue Teopuun



AKTUBHPOBAHHOTO KOMIUIEKCA K pEakUMsM B pacTBOpax. YpaBHeHue bpencrena-
beeppyma. OCOOEHHOCTH peakLuidi MeXIy MOHAMH, MEXKIY MOHAMHM U MOJIEKYJIaMHU.
BinsiHMEe MOHHOW CHJIBI HA CKOPOCTh peakuui. [lepBUYHBIE U BTOPUYHBIE COJIEBBIC
3¢ ¢ektbl. IlpuHIUND JTMHEWHOCTH CBOOOJIHBIX SHEPrHUMl M €ro MCHOJIb30BAaHUE IS
KOJIMYECTBEHHOT'O OIMCAaHUsI KNHETUKH PEAKIIUM B pacTBOpax. Y paBHeHue ['ammera.

Kuneruka panmanmoHHO- W (OTOXMMHMUYECKHUX peakuuid. OCHOBHBIE 3aKOHbI
stux peakuuit (byrepa-Jlambepra-bepa, Illtapka-Oniureiina). KBaHTOBBIM BBIXOA.
Turel paagualMOHHOOTOXUMHUYECKUX peakuui. VX kunetnueckue ypasHeHus. LlenHeie
peakimu. Paboter bonenmreitna, CemenoBa, Xunmenspyaa. OnpenencHue MOHITHS
nenHoi peakunu. Hepas3BeTBIEHHBIE M pPa3BETBIEHHBbIE LenHble peakuuu. Craauu
LEMHBIX peaKUuil: 3apokKIeHHe LEeNH, MPOAOIKEeHUEe Lenu, oOpsiB 1enu. [loHsaTus:
3BEHO LEIH, JUIMHA LIENH, CKOPOCTh LENHOM peakiuu. KuHeTnka Hepa3BETBIECHHBIX
LIETIHBIX PEaKUUl, BBIBOJ OCHOBHBIX yYpaBHEHHW. Pa3BETBIICHHBIEC IICIIHBIE PEAKLUU.
OCHOBHBIE KHHETHYECKHE YpAaBHEHHUs pAa3BETBICHHOW LenHOM peakunu. LlemHoit
MEXaHU3M BOCILJIAMEHEHHUS U B3pbIBa. "S3bIK" BocIUIaMEeHEHUs, 00bSICHEHHE HUYKHETO
Y BEPXHETO MpPEIETIOB BOCIUIAMEHEHUS M B3pbIBA, HAIMYUE TPETHErO MpEAeaa U €ro
00BACHEHHE.

Crneunduka 1 OCHOBHBIE CTAJIUM TE€TEPOreHHBIX MpoueccoB. Poibs auddysuu B
reTeporeHHbix peakuuax. Auddysus B razax, KUAKOCTIX U TBEPAbIX TeNaX. 3aKOHBI
@uka. CTanMOHApHBIM M HECTAUMOHAPHBIM PEXKHUMBl TE€TEPOTCHHBIX MPOLIECCOB.
VYpaBHeHue I CKOPOCTH XMMHYECKOW pPEaKIuu, OCJIOXHEHHOW muddy3uei.
Ckopocth peakiud B JIu(pdy3MOHHONW, KHUHETHYECKOM W IIEPEeXOJHOM 00IacTH.
Bimsinue Temiiepartypbsl M NEpEMEIIMBAaHUS HA CKOPOCTh I'€TEPOre€HHOIO IIpoliecca,
cojepxkauiero AUQPQy3MOHHYIO cTaauio. PacTBopeHue TBepIbIX Tel U Ta30B B
xuakocTsax. YpasHeHue lllykapeBa. Kunermka kpuctammmsanud. TONOXMMHUYECKHE
peakuuu U UX 0COOEHHOCTH.

MOAYJb 8 «kKATAJIU3»

Senenne katanuza. Karamuzatopbl (MOJOXKUTEIBHBIE M OTPHULIATEIIBHBIC).
AKTHUBHOCTb U CEJIEKTMBHOCTH KaTaJU3aTOpPOB. BimsHMe KaTamu3aTopoB HA SHEPTHIO
AKTUBALlMM KAaTAIM3UpyeMOM peakiuu. Kartanm3 M XUMHYECKOE pPaBHOBECHE.
[IpakTdeckoe 3HaueHWEe Karanu3a. [ oMoreHHbl karanu3. Ponb o0Opa3zoBaHuUs
MPOMEXYTOUHBIX COCAMHEHUN. YPaBHEHHE KUHETHKU T'OMOTE€HHO-KAaTaMTHYECKHX
peakumii. O0muii 1 crnenuduueckuii KUCIOTHO-OCHOBHOM KaTanu3. ABTOKaTajau3 |
UHTMOMPOBAaHNE B TOMOTEHHOM KaTalu3e.

['ereporennblit KaTaus. Omnpenenenue CKOPOCTH reTepOreHHON
KaTaJIMTUYECKON peakiuu. YelbHas U aTOMHas aKTUBHOCTb. SIBJIEHUS OTpaBlieHUS
KaTanu3aTopoB. AKTUBHOCTh M CEJIEKTUBHOCThH KaTaiau3aTtopoB. Ponb amcopOuuu B
KMHETHKE TEeTEePOreHHBIX  KATAIMTHYECKMX  peakiuid. ODHeprusi  aKTUBaLUU
KaTaJIMTHYECKUX PEAKIIUH.

®epmenTaTuBHBIA KaTanu3. OOIMEe CBENEHUS O KHUHETHKE W MEXaHU3Max
(depMeHTaTUBHBIX  peakuuid. pH-3aBUCMMOCTP ~ KMHETHMUECKUX  MOCTOSHHBIX.
TemmepaTypHast ~ 3aBUCHUMOCTh ~ KHHETHYECKMX  MOCTOAHHBIX.  CyOcTpaTHas
cHeuPUIHOCTh (HEepMEHTOB. AKTHUBHBIE M aJCOPOLIMOHHBIE LEHTPHl (EPMEHTOB.
OO6mme cBeieHus 0 MexaHu3Max (DEpMEHTATUBHBIX PEAKITUH.



5.3. JlabopaTopHblie padoThI
Ta6numa 3. JlabopatopHbie pabOTHI U UX TPYJAOEMKOCTh

[TopsinkoBelil HOMep Moayasd. Llenun HanmMenoBanme 1ab0opaTOpHBIX Tpyno-
1abopaTopHBIX paboT pabor €MKOCTb
B yacax
Moayas 1. .
Ay HNucrpykrax no Th B xumMuueckon
Ieab: 3HAKOMCTBO C OCHOBHBIMHM IIpaBUJIaMHU
9 nabopaTopuH.
MOBE/ICHUS B XUMUYECKOH JTa0OpaTOpuHu.
N3yuenne MOJIEKYJISIPHBIX CHIEKTPOB, | OnpejeneHue coepIKaHus
MCIIOJIb30BAHUE  CHEKTPAIbHBIX JAHHBIX JUIA | kpycTaIM3aUMOHHON  BOABL B
ONpENENCHNs  CTPYKTYPHBIX  XapaKTEPUCTHK | cojy METOLOM KalOPHMETPUH
MOJIEKYJI: MEKAaTOMHBIX PACCTOSTHUN, TUTTOJIBHBIX
MOMEHTOB, TIOJIAPH3yEMOCTH, gacrorsr | VI3YCHHE TEINIOThI AMCCOLMALMH
KoyneOaHuii, DSHEPrUM JMCCOLMALMH W  JIp. C11aboi KUCIOTEI
Hcnons30BaHWe CHEKTPANBHBIX JAHHBIX U1 19
pacteTa TepMOIMHAMMMECKUX dyHKimii Bemects | | CPPAKTOMETPHS
1 KOHCTAHT PaBHOBECHS XUMUYECKUX PEAKIIUM.
Cnektpsl nornomenus. [Iposepka
3HAaKOMCTBO C METOJIMKAMHU OIpEICICHUs |
3akoHa byrepa-JlamOepra-beepa
pacuera TEPMOJANHAMUYECKUX BEJIMYMH:
. CrnexTtpodoTomeTpruyecKoe
HMHTErpaJIbHON TEIJIOTHI pacTBOpeHus
o olpezeeHue KOHCTaHTbI
KPUCTAJUIOTUAPATA, TEIUIOThl HEUTpaln3aluu
o JUCCOLMAlIN OJIHOLIBETHOTO
c1aboif KUCJIOTHI CHJIBHBIM OCHOBaHHEM H
WHJUKAaTOpa
OlpesiefieHue TEIUIOThl AMCCOLHUAIMN  CJIaboro
AIEKTPOJIUTA. HNudpakpacHas cieKTpoCKOMHs
Monyas 2.
Hean: W3ydeHune paBHOBECHUSI TOMOTEHHBIX
XUMHYECKUX  peakuuil. Pacuer koHcTaHThl | M3yuenue paBHOBECHS 4
paBHOBECHSI TOMOT€HHOW XMMHUYECKOW pPEAKUHH. | TOMOTEHHOW pEaKLUH B PACTBOPE
N3yuenne BiMsiHUE TeMIlepaTypbl Ha BEJIMYUHY
KOHCTAHTHl PABHOBECUS
Monayas 3. N3yuenue KpHUCTaJUIM3aLHI
Hean: M3yueHne reTeporeHHbIX paBHOBECHH B | OMHAPHBIX CMecer
IBYX- WM  TPEXKOMIIOHEHTHBIX  CHcTeMax | M3ydeHue B3aUMHOMN
HEOTPaHUYEHHO U OIPAaHUYEHHO | PACTBOPUMOCTH CUCTEMBI: (PEHOI-
CMEUIMBAIOIINXCA KUAKOCTEM. 3HAKOMCTBO C | Bojaa 14
(U3NKO-XMMHYECKMM aHAJIM30M, TEPMUYECKUM | M3yueHue B3aMMHOMN
a"anuzoM. IlocTpoenne auarpaMM COCTOSHUS | paCTBOPHMOCTH B
(nInarpamm CBOMCTBO- COCTaB) TPEXKOMIIOHEHTHON CUCTEME
Omnpenenenue ko3 dunreHTa
pacrpeneneHus
Moayas 4. 3aBUCHUMOCTh JaBJICHUS
Hean: W3yuenue (a3oBbIX paBHOBECHH B | HACBHIIMICHHOTO Tapa >KUJIKOCTH OT
pacTBopax TEMIIEPaTyphI 8
HUccnenosanue MEePErOHKHN
OMHApHBIX cMecel
Moay.s 5. Onpenenenre 4ucena MepeHoca
Heanb: M3ydyeHue paBHOBECHS B CHUCTEMAX, | OHOB
colepXkKallMX 3apspKeHHbIE 4JacTulbl. M3ydenue 15
HEPAaBHOBECHBIX  SIBJICHUU B pactBopax | OnpeneneHue KOHCTaHTBI
JNEKTPOJUTOB.  3HAKOMCTBO  C  METOJOM | JUCCOIMAIIUHU CIa00H KUCIOTHI




U3MEpEHUs 3JIEKTPONPOBOJAHOCTH AJIEKTPOJIUTOB
(KOHAYKTOMETPUYECKUM METO0M) u
UCIIOJIb30BaHUE €ro Jyisl onpeieseHus (pU3nKo-

XUMHUYECKHUX XapaKTepUCTUK pactBopoB: | KonaykTomerpruueckoe

CTENEHW, KOHCTAHTHl JUCCOIMAIIMU  CJIAOBIX | THTPOBAHHUE

3JIEKTPOJIMTOB, PACTBOPUMOCTHU (M TPOU3BEICHUS

PacTBOPHMOCTH) MaJIOPaCTBOPUMBIX

COCIMHECHHUH

Moayn 6. TepMonrHaMuKa rajabBaHU4ECKOIO

Ienb: 3HAKOMCTBO € NOTEHLUUOMETPUYECKUM
METOJIOM  HCCIIEJIOBAaHUS M aHajlh3a BEIECTB.
Ucnons3zoBanne merona st usmepenus J.J1.C.
rajlbBAHUYECKOTO 3JEMEHTa TPU PA3IUYHBIX

JJICMCHTA

Onpenenenne CTaHIApTHOTO
IIoTCHIOHajia OKHUCIIUTCIIbHO-

TEMIIEpaTypax,  ONpeIeIcHUs
TEPMOAMHAMUYECKUX

OIpEaAcCIICEMbBIX CTaHAAapTHBIX

XapaKTEPUCTHK B
rajlbBAaHUYECKOM DJIEMEHTE, HaX0XIEHUS TPYIHO
NEKTPOJHBIX
MIOTEHLIMAJIOB, onpezeneHus pH pacTBopos.

BOCCTAHOBUTEIBHOTO JIEKTPOJA
[Torennmomerpuueckoe
TUTPOBAHUE

pacuera

Onpenenenne OypepHOil eMKOCTH

Onpenenenne HanpsHKEHUS
PA3JI0KCHUA SJICKTPOJIMTOB

15

Moayas 7.
Hean:

C KOCBCHHBIMU METOJaMHU
CKOpPOCTH peaKkuu. Pacuer

KHHCTHUYCCKUX XapaKTCPUCTHUK IIPOLCCCa.

W3ydyeHne KHHETUKHM TOMOTEHHBIX H
TeTEePOreHHBIX PEaKIUil U (PaKTOPOB, BIUSIOIIMX
Ha CKOPOCTh XMMHUYECKON peakiuu. 3HaKOMCTBO
onpeeaeHus

CrniexktpooTomMeTpruecKoe
orpezeseHue U3MepeHue
CKOpOCTH pasioxeHus
KOMIUIEKCHOTO OKcajaTra Mapratia
W3ydeHne  CKOPOCTH  peakiuu
WOMPOBAHMS all€TOHA
HN3ydyeHue  KUHETHKH
pa3IoKeHUs] MOYEBUHBI
Omnpenenenue KodpunreHTa
nuddy3un METOJ0M
BPAIIAIOIIETrOCs TMCKa

OCHOBHBIX

peakuuu

15

5.4. IlpakTHyecKue 3aHATHS
Tabnuma 4. Tematuka, popma npaktuueckux 3anatuil (I13) u ux Tpy10eMKOCTb

ITopsiAKOBBI HOMEP MOYJIS.
[lenn npakTUYECKUX 3aHATUI

[TpumepHas TeMaTHKa 3aHATHN U popma X
[IPOBEACHUSA

Tpyno-
€MKOCTb
B 4acax

Mopnyas 1
Hean: 3akperieHue
TEOPETUYECKUX 3HAHUH,
MOJIyYUEHHBIX B  JIGKIIMOHHBIX
Kypcax U CaMOCTOSTEIBHO,
UCTIOJIb30BaHUE 170'¢ TUTS
POBEJCHUS MPAKTHYECKUX
pacyeToB TEIUIOBBIX A(PeKTOoB
XUMHUYECKHX MIPOLIECCOB,
TEPMOJMHAMHYECKUX  (PYHKIIHIA,
OTpe/eNieHUs] BIMSHHS Pa3HBIX

napaMeTpoB  Ha  HaIlpaBJICHHE
IPOTEKaHHUs TMpPOLECCOB — B
CaMOIPOM3BOJILHOM WIN
HECaMOIIPOU3BOIbHOM

HAIpaBJICHUAX

[TepBblii 3aKOH TEPMOIMHAMUKH.

Tepmoxumust. 3akoH ['ecca. Pacuer TemnoBbIx
3p¢eKxToB. 3aBUCUMOCTh TEIIOBOro 3¢ddekra ot
temneparypbl. Pacder  TemioBeix 3¢ dexToB
XMMHYECKMX pPEaKUMid Ha OCHOBE YPaBHEHUS
Kupxrodda.

Bropoe  Hawasio  (3aKOH)  TEPMOAMHAMUKH.
3HTpOHI/I$I. Pacuer U3MCHCHUA OHTPOIINU B
PA3IMYHBIX HponecCax M a6COJHOTHOI‘O 3HAYCHUA
DHTPOIUH.

AHaJIUTHYECKOE BBIPAKEHHUE IEPBOrO M BTOPOIO
3aKOHOB TEPMOJMHAMHKHU. OHeprus [ ubOca,
['enbmromnbiia. YpaBuenue ['nb06ca-I'enpMmrobiia.
Pacuerst Ha  ocHOBe  ypaBHeHus ['m0O6ca-
I'enbmrosbiia.

16




Moayasb 2
Henanb: 3akperieHue TeopeTuyec-
KX 3HaHUM, TIOJYYCHHBIX B

XUMHYECKOE pPaBHOBECHE. 3aKOH JACHCTBYIOIIUX

JEKIMOHHBIX Kypcax M CaMoO- | MacC. 3aBUCUMOCTh KOHCTAaHThl PaBHOBECUS OT 4

CTOSITEJIBHO, HCIIOJIb30BaHWE HX | TeMIlepaTypbl. MeToabl OmpeneneHus: KOHCTaHThI

JUISL TIPOBEACHUS MPAKTUYECKHUX | PABHOBECHS.

pacueToB paBHOBECUN B HJcallb-

HBIX U HEUJICAJbHBIX CUCTEMAX

Moayis 3 @azoBbie paBHOBecus. llpaBuno ¢a3z ['ubbca.

Hesp: 3akpemnnenne TeopeTniec- | Ypapuenne Knaysuyca-Kianeiipona i pacuersl Ha

KHX 3HAHUM, MOJIYYEHHBIX B | ero OCHOBE 6

JIEKIIMOHHBIX Kypcax u -

CAMOCTOSTENBHO, AHANM3 CBOMCTB PU3BNKO-XUMHUYECKHI aHaIN3. JlnarpamMmsbl

MHOTOKOMIOHEHTHBIX cucTewm, | COCTOSIHUA OJHO-, JIBYX- M TPEXKOMIIOHECHTHBIX

[IOCTPOEHHUE JAUarpaMm coctosiaus | CHCTEM

Monyas 4

Hean: 3akperieHue

. | PacTtBOpsHI. Tepmonnnamuueckas Teopust

TEOPETHUYECKUX 3HaHUH, 4
pactBopoB. 3akoH Payns u ['enpu. PeanbHbie

MOJIYYEHHBIX B JICKIIMOHHBIX
pacTBOPBL.

Kypcax H  CaMOCTOSITEIIbHO,

M3Yy4YEHUE CBOMCTB PacTBOPOB.

Monayas 5 PaBHOBECHBIE M HEpPABHOBECHBIE IMPOLECCHl B

Henn: 3aKperuieHUe | HOHHBIX CUCTEMAaX.

TEOPETUUYECKUX 3HAHUH,

MOJIYYEHHBIX B JICKIIMOHHBIX 4
AKTUBHOCT U KOA(Q(UIMEHT  aKTUBHOCTHU

Kypcax H  CaMOCTOSITEIIbHO,
3JIEKTPOJINTOB W HOHOB. ODJEKTPONPOBOJHOCTH

NPUMEHEHUE HUX NpPH pEUICHUU
3JIEKTPOJIUTOB.

3a1a4 o TEPMOJANHAMUKE

pacTBOPOB 3JIEKTPOJIMTOB

Monayan 6 TepmoanHamMuueckue XapaKTEPUCTUKHI

Henab: 3akpersieHue TEOPETU- | ANEKTPOXUMUUYECKUX CUCTEM.

IECKUX 3HAHWH, IIOJTYICHHBIX B | Knaccudukanuus 3MeKTPOXUMHUYECKUX CUCTEM. 6

JIEKIIMOHHBIX Kypcax u

CaMOCTOSITEIIBHO, IIPUMEHEHHE

X NPU PelIeHUH 33724 M0 BaX- DIEKTPOXUMUYECKAsE KHHETUKA.

HBIM pa3zesiaM 3J1EKTPOXUMHH
Xumnueckass KuHeTHKa. PopMaibHas KUHETHKA.
OcHOBHbIE MTOHATHSL. Kunernka  mpocTbix

Monpyas 7 i M
OJIHOCTOPOHHUX peakuui. MeToabl omnpeaeseHus

Hean: 3aernneHI/£e MOPSI/KA PEAKIIHIL.

TCOPCTHICCKHX 3HaHWN, | foynetnka CIIOXHBIX peaKuuii. Meton

TOTY4CHHBIX B JICKIIMOHHbIX CTallMOHAPHBIX KOHIEHTpauuii boaenmrenna. 16

Kypcax ©U  CaMOCTOSITEIIbHO, "
3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW pEeaKIMu OT

NPUMEHEHUE HUX NpPH pEUICHUU
TEMIIEpaTypHhI.

3a7ad [0 BaXHBIM pazlenam =
Teoprnn XuMHUYECKON KMHETHKHU.

KUHETHUKHU. — —
Kunetnka rereporeHHbIX peakuuii U peakuuii B
pacTBopax

Monayas 8

Ienb: 3akperieHue TEOPETH-

YECKMX 3HAHMM, MONYy4eHHbIX B | OCHOBBI TOMOT'€HHOTO, reTEePOreHHOrO u 4

JEKIMOHHBIX Kypcax M CaMo-
CTOSTENBHO, IPUMEHEHUE UX IIPU
peLIeHUN 3a/1a4 B KaTallu3e.

(dhepMEeHTATUBHOIO KaTaJln3a




6. CamocTosiTeIbHAs padoTa 00y4aromMXCcs U TEKYIIMA KOHTPOJIb YCIIeBA€MOCTH
6.1. Ilestu caMmocTOATEILHOM PA0OTHI

OCHOBHBIMU  LIENISIMA ~ CaMOCTOATENBHON  paboThl  OakajaBpOB  SABIISIETCS
(dhopMUpOBaHHE CIIOCOOHOCTEH K CAMOCTOSITEIbHOMY TO3HAHUIO U 00YUYEHHUIO, TIOUCKY
auTepaTyphl, 00001IeHHIO, OQGOPMIICHHUIO M  NPEACTaBICHUIO  ITOJTYYCHHBIX
pEe3yNbTaTOB, HMX KPUTHYECKOMY aHAJIW3y, IIOUCKY HOBBIX, PAIMOHAIBHBIX H
HEOPJIMHAPHBIX PEIICHUA, apTYMEHTUPOBAHHOMY OTCTAaMBAaHUIO CBOMX MPEIIOKCHUM,
YMEHHM MOATOTOBKU BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

6.2. Opranuszanusi 4 cogep:KaHue CaMOCTOATEIbHOI padoThI

CamocrosiTenbHas paboTa 3aKII0YaeTCs B U3YYEHUH OTHAEJbHBIX TEM Kypca Mo
3aJIaHUIO TIPEenoaaBaTelisd M0 PEKOMEHyeMO UM Y4eOHOM JIuTepaType, B MOATOTOBKE
K Ja0OpaTOPHBIM M MPAKTUUYECKUM 3aHATHUSM, K TEKYIIEMY KOHTPOJIO yCIIEBa€MOCTH,
MOATOTOBKE KypCOBOM pabOTHI, TOKIa/1a U MPE3eHTAINH; TTOJATOTOBKE K AK3aMEHaM.

[Tocne BBOAHBIX JIEKIIUH, B KOTOPHIX 0003HAYAETCS COJECPIKAHUE AUCIUTLIMHEI,
ee mpoOsjeMaTuka M MpaKTHYECKas 3HAYMMOCTb, CTYJICHTaM BBIJIAIOTCSA 3aJlaHUsl Ha
nabopaTopHble pabOTBl U TpakTHYECKHWe 3aHsAThA. JlabopaTopHble 3aHATUS
OXBaThIBaIOT Moayiu 1-7. B pamkax AMCHUIUIMHBI BHITIONHSETCS 16 1abopaTopHBIX
paboT cOrjJacHO MapHIPYyTHOMY JIMUCTY, KOTOPBIE 3alllUINAIOTCS YCTHBIM OIPOCOM.
BrimonHeHne Bcex 1abopaTOpHBIX paboT 00s13aTEeIBHO.

B cnyuyae HeBbImonHeHUs 1a0OpPaTOpPHON pabOTHI MO yBAXKUTEIHHOW MPHUMHE
CTYJIEHT JIOJDKEH BBITIOJHUTh TPOMYIICHHBIE JA0OpAaTOPHBIE 3aHATHS B Yachl,
OTBEJICHHBIC HA KOHCYJIbTUPOBAHUE C IIPENOJaBATEIIEM.

CrynenTtsl BBIIONHAIOT 3amaHusg B 4Yacel CPC B TedeHue cemectpa B
COOTBETCTBMM C OCBOEHHMEM Y4YEOHBIX pa3/leJoB. 3alluTa BBIMOJHEHHBIX 3aJaHUN
MPOU3BOJIUTCS  TOATAllHO B Yachl MpakTU4YecKuX  3aHiaTui.  OleHUBaHUE
OCYUIECTBJISIETCSL MMyTEM YCTHOI'O OIpOCa, MPOBOAMUTCS MO COAEPKAHUIO U KAuECTBY
BBITIOJTHEHHOTO 3aJIaHUS.

[locne BBOIHBIX JIGKIUA B TISITOM CEMECTPE CTYJIEHTAM BBIAAIOTCS TEMBI
KYpPCOBOM pabOThI, ONPENEISAETCs MOPSAOK MOATOTOBKH JOKIAaAa M MPE3EHTAIIUU IS
€ro 3allUThl

7. Y4eOHo-MeTOoAu4ecKoe U HH(popMaIMOHHOE 0O0ecneyeHue JUCITUNTIUHBI
7.1. OcHOBHas JIMTEPATYpa MO TUCUHUILIHHE

1. Crpombepr, A.I'. ®usnyeckas Xumus : Y4eOHUK Ui CTYIAEHTOB BY30B IIO
xuM. criett. / A.I'. Ctpombepr, JI.I1. Cemuenko; moxa pen. A.I'. Ctpombepra. - 6-¢ us. ;
ctep. - Mocksa : Beicmias mkomna, 2006. - 527 c. : un. - bubnuorp. : c. 511 - 515. -
Texkct : HermmocpeacTBeHubiid. - ISBN 5-06-003627-8 : 389 p. 50 k. - (ID=59130-8)

2. Kyapsmesa, H.C. ®wusnueckas ¥ KOJUIOMJHASA XUMHS . YYEOHHK W
npaktukyMm i ByzoB / H. C. Kyapsimiesa, JI. I'. bongapeBa. — 2-¢ uzn., nepepad. u
non. —  MockBa: MznmarensctBo  FOpaiit, 2022.— 379c.—  (Beicmiee
obpazoBanne). — ISBN 978-5-9916-7159-0. — Tekcr : dNEKTPOHHBIH //
Oo6pazoBarenpHas wiaropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488813
(mara obpamenus: 27.09.2022) . - (ID=150426-0)



https://urait.ru/bcode/488813

3. Hamackun, b.B.Dnexktpoxumusi : yueOHOe mocobue s BY30B IIO
Harnpasyienuto noaroropku "Xumusa" / b.b. Jlamackun, O.A. Iletpuii, I'.A. {upnuna. -
3-¢ m3a. ;ucnp. - Cankr-IletepOypr [u ap.] : Jlane, 2022. - (Y4eOHUKHU 1Ji11 BY3O0B.
CnenmanbsHas nureparypa). - 9bC Jlanb. - Tekcr : 25eKTpoHHBIN. - Pexxum mocrtyma:
no noanucke. - Jlata obpamenus: 27.07.2022. - ISBN 978-5-8114-1878-7. - URL.:
https://e.lanbook.com/book/211859 . - (ID=105922-0)

4. Unmonutos, E.I'. ®uszndeckas xumus : y4eOHUK 11 By30B 110 crerl. 032300
"Xumus" / E.I'. HnmommtoB, A.B. Aprtemos, B.B. barpakos; momx pen. E.I.
NnnonutoBa. - MockBa : Axagemusa, 2005. - 448 c. : wun. - (Beicuiee
npodeccuonanpsHoe oOpazoBanue) (Ilemarornueckue crneunanbHOCTH). - bubnuorp. :
c. 446. - Tekct : HenocpenctBeHHbld. - ISBN 5-7695-1456-6 : 211 p. 97 k. -
(ID=59168-42)

7.2. lonoJiHUTe/IbHAS JINTEPATYPa MO JTUCHMILINHE

1. bynanos, B.B.Xumuueckass kuHeTuka : ydeOHOE MMOcoOue IJis BYy30B I10
HANpPaBJICHUSIM  TOATOTOBKH  «XUMHYECKas TEXHOJNOTUs», «buoTrexHomorusy»,
«JHepro- u pecypcocoOeperampmme TMpouecchl B XUMHUYECKOW TEXHOJIOTHUH,
Heprexumun u OuotexHosnorun» / B.B. bynanos, T.H. JlomoBa, B.B. PpiOkun. -
Canxkrt-IletepOypr [u ap.] : Jlans, 2022. - ObC Jlans. - TekcT : 27MeKTPOHHBIN. - Pexxum
noctyna: mo noanucke. - Jlara oopamenms: 15.07.2022. - ISBN 978-5-8114-1542-7. -
URL.: https://e.lanbook.com/book/211475 . - (ID=105919-0)

2.  bynanoB, B.B.Xumnueckas TepMmoaumHamuKa : ydeOHOe mocoOue s
By30B M0 Hamp. "XuM. TexHoJorus u OuoTexHoyorua" : B cocTaBe ydeOHO-
Meroandeckoro komriuiekca / B.B. bymanoB, AWM. Makcumos; mom pen. O.U.
Koiipmana. - M. : Axkanemknura, 2007. - 311 c. - (YMK-VY). - bubmwmorp. : c. 306 -
307. - Tekcr : HenocpeactBeHnsiid. - ISBN 978-5-94628-300-7 : 240 p. - (ID=67323-
20)

3. BbaitpamoB, B.M. OCHOBBI 3JIEKTPOXUMHUH : yueO. MocoOure it CTyACHTOB
By30B 1o crer. 011000 "Xumusa" u Hanp. 510500 "Xumusa" / B.M. baiipamoB; [mof
pen. B.B. Jlynuna]. - MockBa : Axamgemus, 2005. - 237 c. - (Beiciee

npodeccuoHaibHoe obpazoBaHue). - Cnucok JnuT.. c. 234 - 235. - Tekct :
HenocpeacTtBenHblit. - ISBN 5-7695-1985-1 : 180 p. 50 k. - (ID=47579-12)
4. baitpamoB, B.M. OcCHOBBl XUMHYECKOW KHHETHKH M Karajiuza . y4eO.

nmocobue st xuM. (ak. yH-ToB o crer. 011000 "Xumus" u nanp. 510500 "Xumus" /
B.M. BaiipamoB; nojn pen. B.B. Jlynuna. - MockBa : Axagemus, 2003. - 252 c. -
(Briciee o6pazoBanme). - bubmmorp. : c. 242 - 243. - ISBN 5-7695-1297-0 : 114 p. -
(ID=15644-18)

5. OcHOBHI ¢u3nueckoir xuMuu. Teopus W 3amadyu : y4ed. mocobue Mo Crerl.
011000 - Xumus u nio Hanp. 510500 - Xumus / B.B. Epemun [u ap.]; Mock. roc. yH-T
uM. M.B. JlomonocoBa. - MockBa : Ox3ameHn, 2005. - 478 c. - (Knmaccuueckmii
YHUBEPCUTETCKUM yueOHUK). - bubmuorp. : c. 468 - 470. - Tekcrt : HEeMoCpeACTBEHHBIN.
- ISBN 5-472-00834-4 : 228 p. - (ID=58702-6)

6. Kpatkuii cipaBoYyHUK (U3HKO-XMMHUYECKHX BEJIMYMH : B COCTaBe ydeOHO-
METOMYECKOro KoMiuiekca / moxa pen.. A.A. Paenens, A.M. IlonomapeBoii ; cOCT.
H.M. Bapon, A.M. [lonomapeBa, A.A. Pagaens, 3.H. Tumodees. - 12-e uzn. - Mocksa


https://e.lanbook.com/book/211859
https://e.lanbook.com/book/211475

: APUC, 2010. - 238 c. - (YMK-Y). - Tekcr : venocpencrBennbid. - ISBN 978-5-
904673-04-8 : 401 p. 50 k. - (ID=47710-48)

7. Tlpaktukym 10 (HU3WYECKOM XHUMHH : y4eOHOe MocoOue IJid CTYJECHTOB
(OGakamaBpoB, mpenojaBareiei) TEXHOJOTHMYECKHX CHEIUaIbHOCTE BY30B IO
nporpaMmaM Kypca "®uszudeckas Xumusa" : B COCTaBe Yy4eOHO-METOJIUYECKOTO
komruiekca / M.U. T'enbdman [u ap.]; mox pemakumeit M.U. I'enbpmana. - CaHKT-
[TerepOypr [u ap.] : Jlane, 2021. - 254 c¢. - (YueObHuku 11 By30B. CrnenuanbHas
muteparypa). - ObC Jlanb. - TekcT : ANeKTPOHHBIN. - PeuM ToCTyma: mo MOJIIHUCKe. -
Hata  oOpamenms:  07.07.2022. - ISBN  5-8114-0604-5. -  URL:
https://e.lanbook.com/book/167729 . - (ID=144061-0)

8. COopHUK 3amad MO DSJIEKTPOXUMHH : Y4eOHOE TOocoOue Il BY30B IIO
Hanpapieauio "Xumusa" / H.A. Konmakona [u 1p.]; mox pemaknueit H.A. KomakoBoid.
- 2-e w37, ; jom. u nepepad. - Mocksa :AnbsHC, 2016. - 143 c. - bubnuorp. : c. 142. -
Tekct : HenmocpeacTeennslid. - ISBN 978-5-91872-118-6 : 451 p. - (ID=130686-6)

9. IlpakTukyMm mno usnyeckor xumuu. KuHnetnka u katanus. DIEKTPOXUMHUS :
yuye0. mocoOue i By30B Mo HampaBieHuro "Xumusa" u cren. "®dyHaameHT. u
npukianHas xumus' / A.B. AOpamenkoB [u ap.]; moa pexa.. B.B. Jlynuna, E.II.
AreeBa. - MockBa : Axamemus, 2012. - 300 c. - (Bwicmee npodeccronambrHoe
obpazoBanue. EcrecTBeHHbIe HaykH). - TekcT : HemocpeacTBeHHb. - ISBN 978-5-
7695-6810-7 : 849 p. 42 k. - (ID=89196-6)

10.IkwneBa, N.IL. DIEKTPOXUMHUSL. PacTtBOpBI 3JIEKTPOJIUTOB.
DJexTpoXxuMHuueckas TepMoauHamuka : yude6. mocodbue / W.II. [kunesa, M.IO.
Pakutun, .M. Cynbeman; TBepckoii roc. Texs. yH-T. - TBepb : TBI'TY, 2015.-95 c. :
uin. - Cepsep. - Tekcr : anmekrponusii. - ISBN 978-5-7995-0795-4 : 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110534 . - (ID=110534-1)

11. [Ixnnesa,  W.IL DNEKTPOXUMHSL. PactBopbl  3IEKTPOIHUTOB.
DOnekTpoXxuMHUecKass TEepMOJMHAMHMKA : YyuyeOd. mocoOue : B cocTaBe Y4yeOHO-
merogudyeckoro komiiekca / W.II. IllkuneBa, M.}O. Pakutun, 2.M. Cynbmas;
TBepckoii roc. TexH. yH-T. - TBeps : TBI'TY, 2015. - 95 c. : un. - (YMK-VY). - Tekcr :
HenocpeacTBeHubIi. - ISBN 978-5-7995-0795-4 : [6. u.]. - (ID=110730-75)

13. Kucenesa, E.B. COoopHUK TpuMepOB M 3ajad Mo (U3HUYECKOW XUMHH :
yueOHOe mocobue Il XUMHKO-TexHosorndeckux By3oB / E.B. Kucenesa, I'.C.
KapetnukoB, U.B. KyapsimoB. - 5-e usn. ; mom. u mepepad. - MockBa : Beiciias
mikosa, 1983. - 453 c. - Tekcr : HemocpeacTBeHHbIH. - 14 p. 82 k. - (ID=53966-98)

14. ®usznyeckas xumus : B 2 kH. KH. 1 : Ctpoenne BemectBa. TepmoaunHamuka /
aBT. koil.:. K.C. Kpacnos, H. K. Bopo6se, 1.H. I'ogues [m np.] ; mox pen. K.C.
KpacHaoga. - 3-e uzn. ; ucnp. - Mocksa : Beicmas mkona, 2001. - 512 c. : mi. - ISBN 5-
06-004025-9 : 70 p. - (ID=7772-5)

15. ®usznueckas xumus : B 2 kH. KH. 2 : Dnexkrpoxumusi. XuMudeckas KHHETUKA
u katanu3 / aBT. koi.: K.C. Kpacnos, H.K. BopobseB, 1.H. ['onneB [u ap.] ; mox pex.
K.C. KpacHoga. - 3-e u3a. ; ucnp. - Mocksa : Beicmias mkosa, 2001. - 319 c. : . -
ISBN 5-06-004026-7 : 65 p. - (ID=7774-5)

16. IlomoBa, A.A. ®dusnueckas XuMus : ydyeOHOE IMOCOOHE JIsI BY30B IO
HanpaBJICHUsIM MOATOTOBKU YKpYyHMHEHHOW Tpynmnbl "[IpomblllieHHass SKOJOTUS U
ouotexHosorun" ypoBHs OakanaBpuara / A.A. Ilomoma, T.b. Ilomoma. - CaHkT-



https://e.lanbook.com/book/167729
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110534

[TerepOypr [u ap.] : Jlansp, 2022. - (YueOnuku ayis By30B. CrienuaiabHasi TUTEPATypa).
- ObC Jlanb. - Tekct : ayekTpoHHBIA. - Pexxum poctyna: mo moamucke. - Jlata
oOparnieHus: 27.07.2022. - ISBN 978-5-8114-1796-4. - URL:
https://e.lanbook.com/book/211988 . - (ID=110513-0)

17. Ka3un, B.H. ®usnueckas xumus : ydeOHOe mocoOue s By3oB / B.H.
Kazun, E.M. Ilmucc, A.W. Pycakos. - 2-e u3z. ; gomn. u ucnp. - Mocksa : FOpaiit, 2022.
- (Beiciee o6pazoBanue). - OOpasopatenbHas Iatdopma HOpaiit. - Tekcr :
ANEKTPOHHBIN. - PexxuM moctyma: mo mommucke. - Jlara obpamenus: 07.07.2022. -
ISBN 978-5-534-11119-4. - URL.: https://urait.ru/book/fizicheskaya-himiya-495081 . -
(1ID=134410-0)

7.3. MeToan4yeckne MaTepHAaJIbl

1. IlIkunesa, WN.Il.dusmyeckas XumMusg : NPAKTHKYM I CaMOCTOSITENbHOU
NOATOTOBKM 10 HampapieHussM noarotoBku 04.03.01 Xwumus (ouyHas ¢opma
o6yuenust), 18.03.01 Xumuueckas texHosnorus (ounas gopma obyuenus), 19.03.01
buotexnomoruss (ounas u 3aouHas ¢opma oOyueHus), crneruaibHocTu 04.05.01
dyHaMeHTallbHAd W NpuKiIaaHas xuMus (ouHas popma oOyuenust) / W.I1. IIkunesa,
A.A. CrenaueBa, M.E. I'puropneB; TBepckoil TIoOCyIapCTBEHHBIN TEXHUYECKUI
yHuBepcuteT, Kadenpa "buorexHonorus, xumus M cTaHaaptuszauus”. - TBepp :
TeI'TY, 2022. - 16 c. - CepBep. - Tekcr : nsmekrponssidi. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/148039 . - (ID=148039-1)

2. kunesa, W.Il.Ousnueckas XuMHs : MPAKTUKyM AJIs CaMOCTOSITENIbHOM
MOATOTOBKM 10 HamparieHusM mnoarotoBku 04.03.01 Xwumus (ounas ¢opma
oOyuenusi), 18.03.01 Xumuueckass texnosorus (ounas ¢opma oOyuenus), 19.03.01
buorexnonorust (ounas u 3aouHass (opma oOydeHus), crneuuanbHoctu 04.05.01
OyHaamMeHTanbHas U NpUKiIaaHas xumus (ouHas gopma obyuenus) / W.I1. [lkunesa,
A.A. CremaueBa, M.E. I'puropbeB; TBepCkOi TOCyZapCTBEHHBIA TEXHUYECKUM
yHuBepcuteT, Kadenpa "buorexHonorus, xumusa u cranaaptuszauus”. - TBepp :
TeI'TY, 2022. - 16 c. - TekcT : HenocpeAacTBeHHbIN. - 131 p. - (ID=148216-45)

3. ®usnueckas xumusa. Da3oBbie paBHOBECHS B OJHOKOMIIOHEHTHBIX CUCTEMaX :
COOpPHUK KOHTPOJIbHBIX 3aJlaHui 1o Kypcy «Duszmdeckas XUMHS» MO HAMPaBICHUSM
nmoaroroBku  04.03.01 Xwmwmg, 18.03.01 Xummueckas texnojorus, 19.03.01
buotexnonorus u cnenuanbHocTy 04.05.01 @yHaamMeHTalbHAA U TPUKIIAAHAS XUMUS,
ouHOM (opmbl 00yuenust / TBepckoi rocyaapCTBEHHBIM TEXHUYECKUN YHUBEPCHUTET,
Kadenpa bTuX ; cocraputenu: W.II. [lIkunesa, A.A. Crenauesa, O.B. ['peGennnkoBa,
M.E. I'puropses, 3.M. CyJIBMaH - Teeps : TBI'TY, 2021. - 32 c. - Cepsep. - Teker :
3JIEKTPOHHBIN. 0-00. URL:
https://elib.tstu.tver. ru/Meanro/GetDoc/Meqapro/140991 - (ID= 140991 -1)

4. ®uznueckas xumus. Pa3zoBble PABHOBECUS B OJTHOKOMIIOHEHTHBIX CHCTEMAX !
COOpPHUK KOHTPOJIbHBIX 33JlaHuil 1o Kypcy «Duszmdeckas XUMHS» MO HAMPaBICHUSM
nmoaroroBk  04.03.01 Xwumwma, 18.03.01 Xwumuueckas texHomorus, 19.03.01
buotexnonorus u crern. 04.05.01 ®yHnameHTaIbHAS W MPUKIIAIHAS XUMHUSA, OYHOU
dhopmbl 00yueHus / TBepckoi rocy1apCTBEHHBIN TEXHUYECKUM yHUBepcuTeT, Kadeapa
BXC ; cocraButenu: W.II. Illkunera, A.A. CremaueBa, O.B. I'pe6ennukoBa, M.E.
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I'puropeeB, O.M. Cynpman. - Tsepp : TBI'TY, 2021. - 32 c. - Tekcr
HerocpeacTBeHHbIi. - 78 p. - (ID=142514-95)

5. duznyeckas XUMUs : COOPHUK 3aJaHUM JJIsI CAMOCTOSITENIbHON MOJATOTOBKH K
OpaKkT. 3aHATHSAM 10 Kypcy «Dusmyeckas XUMHs» IO HaMpaBiICHUSIM MOATOTOBKU
04.03.01 Xumusa, 18.03.01 Xumunueckas texuosorus, 19.03.01 bumorexHomorus u
cren. 04.05.01 dyngaMeHT. U TpUKIagHAS XUMHUS, O4HOU (opMbl oOyueHus. Y. 2 /
TBepckoll rocynapcTBeHHbIM TexHMueckuil yHuBepcuter, Kadenpa bTuX ;
cocraputenu: W.II. kuneBa, A.A. CrenaueBa, A.E. ®unaroBa, 9.M. CynbmaH. -
Teepp : TBI'TY, 2019. - CepBep. - Tekcr : smekrponasri. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/135066 . - (ID=135066-1)

6. ®usnyeckas Xumus : COOPHUK 3aTaHUM TSI CAMOCTOSITEIBHON MTOJTOTOBKH K
IIPAKTUYECKUM 3aHATUSAM 10 Kypcy "®usnueckas Xumus' 10 HANpaBICHUAM
noaroroBku  04.03.01 Xwmug, 18.03.01 Xummueckags texHosorusg, 19.03.01
buotxnonorus u cneunansHoctu 04.05.01 dynaameHTanbHas U TpUKIagHAsS XUMUS,
ouHoii Gopmbl oOydeHus. Y. 2 / TBepckoll TrocymapCTBEHHBIH TEXHUYECKUIM
yuupepcutet, Kageapa bTuX ; cocraurenu: W.II. Illkunesa, A.A. Ctenauesa, A.E.
@unatoBa, O.M. Cynpman. - Tsepp : TsBITY, 2019. - 32 c¢. - Tekcr
HENOCPeACTBeHHBIN. - 72 p. - (ID=135115-95)

7. ®usnueckas XuMus. XUMHYECKOE paBHOBECHE : CO. KOHTPOJIbHBIX 3aJaHU
no kypcy "®wusz. xumusa" HampapieHHss noAarotoBku OakanaBpoB 04.03.01 Xumws,
18.03.01 Xum. Texnonorus, cner. 04.05.01 dyHgaMeHT. U OPUKI. XuUMUs, 2 Kypc,
ouHasi ¢popma oOyuenusi / TBepckoit roc. TexH. yH-T ; cocT.: W.II. Illkunesa, 2.M.
CynbMmaHn, AE @®wunaroBa, M.E. I'puropses. - Teepp : TBI'TY, 2018. - Cepsep. -
Tekct AIEKTPOHHBII. - 0-00. - URL:
https://elib.tstu. tver ru/MegaPro/GetDoc/Megapro/131728 . - (ID=131728-1)

8. ®dusnueckas xuMusi. XUMHUUYECKOE PaBHOBECHE : CO. KOHTPOJIbHBIX 3aJaHUil
no kypcy "®wusz. xumus" HampapieHHs noArotoBku OakanaBpoB 04.03.01 Xumws,
18.03.01 Xwum. texnosorusd, cuei. 04.05.01 dyHgaMeHT. U TPUKI. XUMUS, 2 KYypC,
ouHas ¢opma obyueHnus / TBepckoil roc. TexH. yH-T ; cocT.: ML.II. llkuneBa, 2.M.
Cynbman, A.E. ®unarosa, M.E. I'puropbes. - TBeps : TBI'TY, 2018. - 31 c. - Teker :
HEIOCPEACTBEHHBIN. - 44 p. - (ID=131985-95)

9. DnekTpoxuMuueckass TEPMOJUHAMUKA : METOJ. YKa3aHUs K MpakT. U Jial.
3aHATUSIM IO Kypcey "®us. xumua" no nHamp. noarotoBku 24700 buotexHosiorus,
240100 Xum. texunonorusi, 020100 Xumusi, 241000 Duepro- u pecypcocOeperaromue
MPOLECCHl B XUM. TEXHOJOTHH, HepTexumMuu U O6uorexHonoruu u mno creu. 020201
Oynngament. u npuki. xumus / TBepckoit roc. TexH. yH-T ; cocT.: W.II. lkunesa,
M.IO. Pakutun, 9.M. Cynpman. - TBepp : TBI'TY, 2013. - 39 c. : un. - Cepsep. -
Tekct : HemocpencTBeHHbIM. - Tekct : snektponHbid. - 41 p. 50 k. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98854 . - (ID=98854-96)

10. HepaBHOBecHbIE MPOIIECCHI B paCTBOPAX 3JIEKTPOIMTOB : METOJI. YKa3aHUS K
npakT. W Jjab. 3aHATHSAM 10 Kypcy "®uz. xumusa" mno Hamnp. noarotoBku 24700
buorexnonorusi, 240100 Xum. texnonorus, 020100 Xwumwus, 241000 Dnepro- wu
pecypcochOeperaroye mpoIecchl B XuM. TEXHOJOTHH, HePTEXUMUN U OMOTEXHOJIOTHH
u no creu. 020201 dyngameHT. ¥ npukil. Xumus / TBepCcKo roc. TeXH. YH-T ; COCT.:
N.II. lIkunesa, M.YO. Pakutun, .M. Cynbman. - Teps : TBI'TY, 2013. - Cepsgep. -
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Tekct : AIIEKTPOHHBII. - 0-00. - URL:
https://elib.tstu. tver ru/MegaPro/GetDoc/Megapro/98984 . - (ID=98984-1)

11. HepaBHOBecCHbIE MPOIIECCHI B pACTBOPAX 3JIEKTPOIMTOB : METOJI. YKa3aHUS K
npakT. W Jjab. 3aHATHSAM 10 Kypcy "®uz. xumusa" mno Hamnp. noarotoBku 24700
buorexnonorusi, 240100 Xum. texnonorusi, 020100 Xwumwus, 241000 Duepro- wu
pecypcochOeperaronye npoIecchl B XuM. TEXHOJOTHH, HePTEXUMUN U OMOTEXHOJIOTHUH
u no creu. 020201 dyngameHT. v npuki. Xumus / TBepCKoOW roc. TeXH. YH-T ; COCT.:
N.II. lIkunesa, M.YO. Pakutun, .M. Cynbman. - TBepb : TBI'TY, 2013. -39 c. : ui. -
TexkcT : HemmocpeacTBeHHbI. - 41 p. 50 k. - (ID=99418-95)

12 MonexynsipHasi CIEKTPOCKOIUS | METO. YKa3. K MPaKT. U J1a0. 3aHATUAM IO
Kypcy «Pu3znueckas XUMUs» IS CTyIeHTOB crienraibHocTed 240901 buotexHonorus
250500 Xwumuyeckas TEXHOJIOTHSI BBICOKOMOJEKYJSIpHbIX coequHenui, 011000
Xumus, 320700 OxpaHa OKpy>Karollel cpelbl : B COCTaBe Yy4eOHO-METOJUYECKOIO
komruiekca / TBepckoit roc. TexH. yH-T, Kad. bTuX ; cocrt.: W.II. Illlkunera, E.A.
Kmunrep, 3.M.CynbmaH. - TBepB : TBI'TY, 2009. - (VMK—M). - Cepgep. - Teker :
3JIEKTPOHHBIMN. 0-00. URL:
https://elib.tstu.tver. ru/Meanro/GetDoc/Meqapro/103090 - (ID=103090-1)

13.MonekynsipHasi CHEKTPOCKOIHMS : METOJl. YKa3. K MPAKT. U Ja0. 3aHATUSAM 10
kypcy "®usznu. xumua" mis crygaeHtoB crer. 240901 buorexnonorus, 250500 Xum.
TEXHOJIOTUSA BBICOKOMOJNEKYJApHBIX coeauHeHui, 011000 Xwumusa, 320700 Oxpana
okpyxatoten cpenst / TBepckoii roc. TexH. yH-T, Kad. BTuX ; cocr.: W.II. Illkunesa,
E.A. Kmunarep, O.M. Cynbeman. - Tseps : TBI'TY, 2009. - 22 c. - Tekct :
HETOCPEICTBeHHBIN. - 14 p. 42 k. - (ID=79244-96)

14. Illxunea, MW.Il.Meroauueckue ykazaHusi Il  CaMOCTOSITENBHOU
MOATOTOBKM CTYJEHTOB K NPAaKTHUUYECKUM 3aHATUSIM 1O Kypcy "®duszmyeckas
xumusa"' g cryaeHtoB  cnenuanbHocTed 240901  Buorexnosorums, 250500
XHAMHUYECKAsT TEXHOJOTHUS BBICOKOMOJIEKYJSIpHBIX coeauHeHuid, 011000 Xwumwus,
320700 OxpaHa OKpy>Karoliel cpebl : B COCTaBe yueOHO-METOJUYECKOT0 KOMILJIEKCa
/ LIN. llIkunera, 9.M. Cyneman, M.B. MensuukoBa; TBepckoii roc. TexH. yH-T, Kad.
bTuX. - Tseps : TBI'TY, 2010. - 44 c. - (YMK-M). - CepBep. - Tekct :
HEMOCpeICTBeHHbIA. - Tekct : »anekrtponHsld. - 20 p. 90 k. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84188 . - (ID=84188-92)

15. DAeKTPOABMKYIIME CHIIBI : METO/. YKa3. K MPAaKT. U Ja0. 3aHATUSM I10 KypCy
"Ou3. xumuga" gaa coern. 240901 "bumorexmosormsa'", 250500 "XwuM. TEXHOIOTHS
BBICOKOMOJIEKYJISIpHBIX coeauHenuit”, 011000 "Xwumusa", 320700 "Oxpana oOkp.
cpensl" : B cocTaBe yueOHO-METOAMYECKOTo KoMIuiekca / TBepcKoil roc. TeXH. yH-T,
Kad. bTuX ; cocr.: W.II. llkunesa, 9.M.CynsMman. - Teps : TBI'TY, 2009. - (YMK-
M). - CepBep. - [Huckera. - Tekcr : osnekrponnsii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/78351 . - (ID=78351-2)

16. Xumunueckast TepMoguHaMuKa. TepMOXUMUS : METOJ. YKa3. K J1a0. 3aHATUSAM
no kypcy "®usz. xumusa" gus cryneHtoB cnen. 250500 - XuM. TeXHOJOTHs
BBICOKOMOJIEKYJIApHBIX coeaquuenuit, 070100 - buorexunonorus, 011000 - "Xumusa" : B
COCTaBe y4eOHO-METOIMUeCKoro KoMiuiekca / TBepckoi roc. TexH. yH-T ; cocT.: W.II.
[Ixunea, A.1. CugopoB, .M. Cyneman ; pen. B.A. Pymsanuesa. - Tseps : TBI'TY,
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2007. - (YMK-VY). - CepBep. - Tekcr : onsnmekrponssii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/65419 . - (ID=65419-1)

17. Xumunueckast tTepMouHaMuKa. TepMOXUMUS : METO. YKa3. K J1a0. 3aHSATUSAM
no kypcy "®usz. xumusa" gus cryneHtoB cnen. 250500 - XuM. TeXHOJOTHsA
BBICOKOMOJIEKYJIApHBIX coeauHenuid, 070100 - buorexnomorus, 011000 - Xumus : B
cocTaBe yueOHo-MeTouueckoro komiuiekca / coct.: WL.II. lkunsesa, A.W. Cunopos,
O.M. CynbMman ; TBepckoii roc. TexH. yH-T, Kad. bTuX. - Teps : TBI'TY, 2007. - 15
c. - (YMK-YV). - Tekcr : HenmocpeacTBeHHbIH. - 8 p. 50 k. - (ID=62050-98)

18. COopHUK KOHTPOIBHBIX 3aJaHUi M0 (PU3NYECKON XUMUHU : METOJ. YKa3. s
cner. 655500 buortexnomnorus; 250500 XuM. TEXHOJOTUS BBICOKOMOJIEKYIISP.
COEIMHEHMUH : B cOCTaBe yueOHO-MeToanueckoro komrekcea / coct. VLII. [llkunesa [u
ap.] ; TBepckoii roc. TexH. yH-T, Kad. BTuX. - Tseps : TBI'TY, 2002. - 68 c. - (YMK-
V). -31p. 90 k. - (ID=8789-79)

19. PaBHOBecue B TeTEPOTCHHBIX CHUCTEMaX : METOJ. YKa3. MO CaMOCTOST.
MOATOTOBKE K Jab. padote mo ¢u3z. xumuu. Y. 2 / TBepckoit roc. TexH. yH-T, Kad.
bTuX ; cocr. W.II. lllkunesa [u mp.]. - TBeps, 1999. - 13 ¢. - [6. i1.]. - (ID=4198-6)

20. Jlyromoii, FO.B. ®a3oBbie paBHOBECHsI M CBOICTBa pacTBOPOB
7a00paTOPHBI NPAKTUKYM MO Kypcy "®usudeckas Xumus" MO HaNpaBlICHUIO
noarotoBku 04.03.01 Xumus, 18.03.01 Xumnueckas texnosorus, 18.03.02 Duepro- u
pecypcocoOeperaromue Mpoueccbl B XMMHUYECKOW TEXHOJIOTMHM, HEPTEXUMHH H
OMOTEXHOJIOTUH, 19.03.01 buorexnomorus u  cnemmansHOCcTH — 04.05.01
dynnamentanbHag. u npukiagadas xumus / FO.B. Jlyrosoii, E.M. llumanckas, 2.M.
Cynbman; TBepckoii rocy1apcTBEHHBIN TexHnueckuil yuuepcuret, Kadbenpa bTuX. -
Teeps : TBI'TY, 2017. - 31 c. - Tekcr : HemocpeACTBEHHBIN. - 44 p. - (ID=120565-95)

21. JIyroBoii, }O.B. @a30Bble paBHOBECHS M CBOMCTBa pPACTBOPOB
7a00paTOpPHBIN MPaKTUKyM MO Kypcy "®dusuueckas XuMmusa'" 10 HampaBICHUSIM
noarotoBku 04.03.01 Xumus, 18.03.01 Xumuueckas. texnonorus, 18.03.02 Duepro-
U pecypcocOeperaromnye Mporecchl B XUMHUYECKONW TEXHOJOTHH, HEPTEXUMHH U
oumorexnonorur, 19.03.01  buorexnomorus wu  cmenuaidsHocTH.  04.05.01
OyngamentanpHas U npukiaganas xumus / F0.B. Jlyroso, E.M. Illumancka, 2.M.
Cynbman; TBepckoil rocyiapcTBeHHbIN TexHn4deckuil yuusepeuteT, Kadeapa bTuX. -
Teeps : TBI'TY, 2017. - Cepmep. - Tekct : smekrtponusni. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/114782 . - (ID=114782-1)

22. Y4eOHO-METOMNYECKUA KOMIUIEKC TUCHUILIUHBI 0a3oBod dactu bioka 1
"®usnueckas xumus". Hanpasinenne noarorosku 04.03.01 Xumusa. HanpasiieHHOCT
(mpodunp): Meauuunckas u ¢dapmaneBTuueckas xumus. HampapneHue moaroToBku
04.05.01 dyHnameHTanpHas W [pUKIaaHas — xuMusa.  HamnpasneHHOCTB
(cnenmanuzanus): PapmaneBtudeckas xumus. Hampasnenue noaroroBku 18.03.01
Xumudeckasi TexHojorus. HampaBineHHOCTh (mpoduib): XUMHUYECKas TEXHOJOTHUS
CUHTETUYECKUX OHOJIOTMYECKH AaKTUBHBIX BEIECTB, XUMHUKO-(apMaleBTUYECKUX
MpenapaTtoB M KocMeThdeckux cpexacrB. Hampasnenne mnoarotoBku 18.03.01
Xumuueckass TexHonorus. HampasnenHocts (nmpoduuib): XumHuuecKass TEXHOJIOTHUS
BBICOKOMOJIEKYJISIPHBIX coennHeHui. Hanpasnenue noarotoBku 18.03.02 Duepro- u
pecypcocoOeperaronuye Mpouecchl B XMMHUYECKOW TEXHOJIOTMHM, HEPTEXUMHH WU
ouorexnosnornv. HanpasnenHocts (mpoduiib): OxpaHa OKpyXarolled cpeasl U
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pallMOHAJIBHOE HCIOJb30BaHUE MPUPOAHBIX pecypcoB. HampasieHue moOArOTOBKU
19.03.01  buorexnonorusa.  HampaBnenHocts  (mpoduis):  IIpomblineHHas
ouotexnosorus : ®I'OC 3++ / Kad. buorexnonorus u xumus ; coct. WN.I1. [lIkunena,
A.A. CrenaueBa. - TBeps, 2022. - (YMK). - Tekcr : anektponnsiit. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/120672 . - (ID=120672-1)

7.4. IIporpaMMHoe o0ecriedeHne Mo AUCIUILIHHE
Onepanuonnas cucrema Microsoft Windows: munensun Ne ICM-176609 wu
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: numensus Ne
41902814.

7.5. Cnenuajau3upoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBbI, JJIEKTPOHHO-
On0IMOTeYHbIe CHCTEMbI, MPpo(eccnoHaIbHbIE MOPTAJIbI B UHTEepHeT
OBbC u nmuuen3nonHsle pecypesl TBI'TY pazmeneHst:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBC "Jlans": https://e.lanbook.com/
ObC "YuuBepcurerckas oubimoreka onnaita": https://www.biblioclub.ru/
3BbC «IPRBooks»: https://www.iprbookshop.ru/
DnexkTpoHHas oOpa3oBaTenbHas mwiatdopma "FOpaiit" (OBC
«HOpatit»): https://urait.ru/
Hayunas snekrponnas o6udnmoreka eLIBRARY': https://elibrary.ru/

8. Nudopmarmonnas cucrema "TEXHOPMATHUB".Konduryparus
"MAKCHUMVYM": cereBas Bepcus (romoBoe OOHOBJIEHHE): [HOPMATHUBHO-
TeXHUYECKHEe, HOPMATUBHO-TIpaBoBbie M pykopojsiue aokymeHThl (I'OCTwoI, P/,
CHuller u np.]. Huck 1, 2, 3, 4. - M.:Texnopmarus, 2014. - (JJokymeHTarus ajs
npodeccruonainon). - CD. - Tekct: anexrpoHHsIi. - 119600 p. — (105501-1)

Q. ba3a maHHBIX yueOHO-MeTOaMUYECKUX KoMIutekcoB: https://lib.tstu.tver.ru/header/
umk.html

ook wnhE

~

YMK pa3memnien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/120672

8. MaTepua/IbHO-TEXHUYECKOE 00ecnevyeHHe I CIUTINHBI

[Ipu w3ydyeHun  guCIUIUIMHBL «DU3WUYECKass  XAMUS»  UCIOJb3YIOTCS
COBpEMEHHBIE cpelncTBa OOydYeHHs, BO3MOXKHA JAEMOHCTpalUsi JIEKIIHOHHOTO
Marepuajia C IOMOIIBI0 MNPOEKTOpa. AYIUTOpUA IS TPOBEACHUSA JIEKIMOHHBIX
3aHATHH, TMPOBEAEHUS 3alllUT W TMPEe3eHTalUid KypCOBBIX pabOT oOCHallleHa
COBPEMEHHOM KOMMBIOTEPHON M OPUCHOM TEXHUKOW, HEOOXOAMMBIM MPOrPAMMHBIM
obecrieyeHUEM, ICKTPOHHBIMU YUE€OHBIMU MOCOOMSMHU U 3aKOHOJIaTEJIbHO-TIPABOBOM
MMOMCKOBOM CUCTEMOM, UMEIOIITUHN BBIXOJI B IJI00QIBHYIO CETh.

Jlns npoBeneHuss J1ab0OpPaTOPHOTO NPAKTUKYMY HCIOJIB3YETCSl CIEeLHAIbHO
obopynoBanHas yueOHas ysaboparopusi. B tabmuiie S5 mpeacrtaBieH peKOMEHyeMbli
MepevYeHbh MaTEPUATBHO-TEXHUYECKOTO obecreueHus 1abopaTtopHOro MpakTUKyMa 0
JTUCLUILIAHE.
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Tabnuna 5. PekoMeH1yeMoe MaTepraibHO-TEXHUUECKOE 00eCTIeUeHUE AUCITUTIIINHBI

Ne
nn

PeKOMeH)IyeMOB MaTepUAJTBbHO-TCXHUYECCKOEC o0ecrneyeHue AUCHUIIIMHBbI

JlabopaTopHble YCTAHOBKHU M CTEH/bI

Jla0. ycranoBka «OnpezeneHne Yuces MepeHoca

Jlab. ycranoBka «OnpezeneHue coctaBa KpUCTAJUIOTHApATa METOIOM KaJTOPUMETPUI

Jlab. ycTaHOBKa JUIsl CHATHS ONTUYECKUX CIIEKTPOB

Jla6. ycranoBka «OmnpeeneHue AaBleHus] HACBIIIICHHOTO TTapa BEIIeCTBA

Jla6.ycranoBka «OnpeneneHue TemneparypHoro kodddumuenta 3.J1.C.»

Jla6. ycranoBka «Omnpeenenue TemIoThl JUCCOIMAIMN C1a00i KUCIOTBDY

Jla6.ycranoBka «Ompenenenne kodddurmuenta auddy3un MeToaoM  Bpalaromerocs
JIVICKA)

O N (OO0~ WN|FE

Jla6.ycranoBka« [leperonka OMHaApHBIX CMECEi»

JlaboparopHoe o0opynoBanue

Y®-cnektpomerp CD-46

HK-cniekTpomeTp

HNonomepst AHMOH 4100

dortosrnexrpornabie kKamopumeTpbl KOK-2, KOK-3

CTHIIOCKOII

Becrnl Texanyeckue

Becrnl ananutuueckue

Becni CCAMMCHTAIlMOHHBIC

OO (NO|OIDWINF-

[Ixad cyxoBO3TyIIHBIN

[EEN
o

My¢enbHas neub
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CranyapTHbele HA0Ophl XMMUYECKON CTEKIISTHHOM MOCYbI
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CranyapTHble HAOOPHI MEPHOM CTEKIISTHHOM MOCYIbI

CrangapTHble H3MepHUTeIbHbIe MPUOOPHI

CranyapTHbIC U3MEPUTENIBbHBIE TPUOOPHI IS U3MEPEHUS TEMIIEPATYPhI

9. OueHoYHbIE CpeCcTBA /1JIs1 MPOBEACHHUS TPOMEKYTOUYHOM aTTecTAlUN

9.1. OueHo4YHbIE CPEACTBA VISl IPOBEACHHUS POMEKYTOYHOM aTTECTALMHU B

¢popme 3xk3ameHa
1. Dx3aMeHalMOHHBI OWUJIET COOTBETCTBYET (OpMe, YTBEPKIACHHOMN

[TonoxxenneM 0 pabounx MporpaMmax AUCITUIUIMH, COOTBETCTBYIOMINX (henepaibHbIM
roCyJapCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTaM BBICIIETO OOPAa30BaHUS C YUETOM
mpodeCCHOHANIBHBIX CTaHAApTOB. THIOBOM 00pa3el 53K3aMEHAIIMOHHOIO OuiieTa
npuseneH B [Ipunoxxenun. O0yyaromemMycst 1aércs npaBo BbIOOpa 3aJaHUM U3 YucIa,
comepKalmxcs B Owiere, NpWHWMAas BO BHHMaHHE OICHKY, Ha KOTOPYK OH
MIPETCHIYET.

Uucno sk3aMeHallMOHHBIX OuiieroB — 20. Yucno BompocoB (3aiaHuii) B

sK3aMeHaIMoOHHOM Omiiete — 3 (1 Bompoc JjIsi KaTeropuu «3HaThb» M 2 BOMpoca Jis
KaTErOpUU «yMETHY).

[IponomkuTenbHOCTD 3K3amMeHa — 60 MUHYT.



2. lllkana oreHUBaHUS MPOMEXKYTOYHOM arTrecTaiud B (opme HSK3amMeHa —
«OTIIMYHO», «XOPOLIO», «yIOBIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIHHO.
3. Kpurepuu o1ieHKH 3a SK3aMEH:
JUIS1 KATETOPUU «3HATH:
BBIIIIE 0a30BOT0— 2;
0a30BbINA — 1;
HIKe 6azoBoro — O;
KPUTEPUH OLICHKU U €€ 3HAYEHUE ISl KATETOPUU «YMETh:
orcyTcTBHe ymeHus — 0 Oamr;
HaIu4yue yMmeHus — 2 Oasia.
«OTIUYHOY - TIPU CyMMe OaIoB 5 uim 6;
«XOPOIIIOY - IPU cyMMe 0aioB 4;
«YIIOBJIETBOPUTEIHHOY - TIPU CyMMe OauioB 3;
«HEYJIOBJIETBOPUTEIILHOY - P cyMMe O6aiuioB 0, 1 unu 2.
4. Bupg sk3aMe€Ha — NMUCHMEHHBIM 3K3aMEH, BKJIIOYAIOIIAN PEIICHUE 3a7ad C
HCIIOJIb30BaHUEM CIPABOYHOTO MaTepuaja U HEMPOrpaMMHUPYEMOTo KaJlbKyJISITopa.
5. ba3a 3aganuii, npeAbsABJIsAeMas 00YYAIIMMCS HA IK3aMEHe:!

4 cemectp:

1.  Aseorponnblie cmecu. 3akoHbl BpeBckoro. Ileperonka a3eoTpomHbIX
CMECEH.

2. Bropoii 3akon tepmogunamuku. [{ukn KapHo, koadduimeHT noae3noro
NEUCTBUS.

3. TereporeHHble = XHMHUYECKHE  paBHOBECHS U OCOOEGHHOCTH  HX
TEPMOJUHAMHYECKOTO OMHCAHUS.

4. JIByXKOMIIOHEHTHbIE CHUCTEMBI. JluarpaMMbl Ha TUIOCKOCTH JBOWHBIX
CHUCTEM, IJIABAIIUXCS 0€3 00pa30BaHUS XUMUYSCKUX COCTMHCHUM.
5. JIByXKOMITOHEHTHBIE CHUCTEMBI. JluarpamMMbl Ha IUIOCKOCTH JIBOMHBIX

CUCTEM, IUIABSIIUXCS C O0Opa3oBaHUEM XWUMHUYECKHUX COCTUHEHUH (TUIaBSIIUXCS
KOHTPY?HTHO).

6. JIByXKOMIIOHEHTHbIE CUCTeMbl. OOBeMHas guarpaMma | IUIOCKHE
JMarpaMMbl, OXBaTHIBAIOIINE BCE ()a30BBIC COCTOSHUS CHCTCMBI.

1. JIByXKOMIIOHEHTHBbIE CUCTEMBbI. Du3nKO-xuMuueckui ananus. [IpuHumn
HETPEPHIBHOCTH M TIPUHIIAIT COOTBETCTBUA. TEePMUYECCKUI aHAIIH3.

8. Jluarpamma coctosinus BoJibl (0ObeMHas U miockas). E€ ananus ¢ yuetom
npaBuia ¢a3 ['mb0ca u ypapuenus Knaysunyca—Knaitnepona.

Q. Juarpamma Temmeparypa — COCTaB JBYXKOMIIOHEHTHOW CHCTEMBI C
00pa30BaHUEM XUMUYECKOTO COSAMHEHUS, MIABSIIETOCs MHKOHTPYIHTHO.

10. [dmarpamma TemrepaTypa — COCTaB JBYXKOMIIOHEHTHBIX CHCTEM,

IUTIABSIIIMXCS C 00pa30BaHUEM TBEP/BIX PaCTBOPOB (M30MOP(PHBIE CUCTEMBI).

11. JwmarpamMma TemiiepaTypa — COCTaB JJIsl JIBYXKOMIIOHEHTHBIX CHUCTEM C
OrpaHUYEHHOU PACTBOPUMOCTBIO B TBEPIOM COCTOSIHHH.

12. Jluarpammsbl «oOliee JaBieHHE Mapa — COCTaB PacTBOpa», «TeMIleparypa
— COCTaB» (IMarpamMmbl KUIEHUS) 1J1s1 UACAIbHBIX U peajbHBIX PACTBOPOB.

13. JluarpaMMbl COCTOSHHSI TPEXKOMIIOHEHTHBIX cHUCTeM (0OBEeMHBIE M Ha
IUIOCKOCTH). ['padmueckoe BbIpaX€HHE COCTaBa € IIOMOIIBIO PABHOCTOPOHHEIO



TpeyroiabHuka ['n66ca u Pozeboma.

14. 3aBucHUMOCTh KOHCTaHTBl PAaBHOBECUS OT TeMIlepaTypbl. BbIBoA ypaBHEHUM
n300apbl U U30XOPbl XUMUYECKUX peakiuil. IHTerpupoBanue ypaBHeHust U300aphl.

15. 3aBucumocth TemIOBBIX 3PDEKTOB OT TemiepaTypbl (ypaBHEHUE
Kupxroda). UuterpupoBanue ypaBueHus: Kupxroda B pa3nuuHbIX TPUOIMKEHUSX.

16. 3akoH nelicTBUs Macc. BBIBOJI €ro METOJIOM XapaKTePUCTHUYECKUX (PYHKITUMA.
Pasznuynble BUABI KOHCTAHT PABHOBECHS U CBS3h MEXKy HUMHU.

17. 3akousl KonoBajoBa M cHOCOOBI MEPETOHKM OHHAPHBIX MOJHOCTHIO
CMEIIMBAIOMINXCS KUIKOCTEN.

18. UneanbHble pacTBOphl. BeiBox 3akoHa Paymns. OTKiIOHEHUs OT 3aKOHa B
cllydae peajibHbIX PACTBOPOB U UX MPUUYUHBI.

19. U3orepma  Bant-I'odpda. Xumuueckoe CpoACTBO U peaklUOHHAs
CIIOCOOHOCT.

20. Meronpl pacdera KOHCTAaHT XHMHUYECKOTO PABHOBECHS W XHMHYECKOTO
CPOJICTBA.

21. OOmas xapakTepucTHKa pacTBOpOB. Du3nveckas U XUMHUYECKass TCOPUH
pacTBOpoB. TepMoanHaMHUecKast TEOPHUs PACTBOPOB.

22. TlapumanbHble MOJIbHBIC BeNTUYHMHEI. Y paBHeHHe [ m60ca—/rorema.

23. llomstus «da3a», «cocTaBHAs YaCTh», «KOMIIOHEHT», «CTETCHb
cB0001b1». BriBoa 1 ananu3 npasuia a3z ['mo66ca. Knaccudukaius cucteM Ha OCHOBE
npasuia ¢a3 ['mb0oca.

24. Tlocrynar [1nanka. AGCOIOTHBIC SHTPOIIUU U UX pacyerT.

25. llpenensHo pa3baBieHHble pacTBOpbl. BbiBox ypaBHenus ['enpum.
PacTBOpUMOCTB ra30B B )KHJIKOCTSIX.

26. IlpuBenennple mnepemeHHble. [IpuBeneHHOE ypaBHEHHE COCTOSHUS
peasbHOTO ra3a. 3aKOH COOTBETCTBEHHBIX COCTOSTHUI.

27. PacmpeneneHne pacTBOPEHHOTO BEIIECTBA MEXIY JBYMS IKUIAKUMHU
dazamu. Koaddurnment pacnpenencaus. Bersox 3akona Hepracra—Illnmosa.

28. Pacder TepMOIMHAMHUYECKMX CBOWCTB peajbHBIX Ta30B. Teopema o
MPUBENCHHBIX cocTosiHUAX. [IpuBenenHoe ypaBHeHue coctossHUS. OO0OIIECHHBIE
METO/IbI pacyeTa TEPMOJINHAMUYECKUX BEIMYHMH PEAbHBIX Ta30B: napameTpos P, V, T;
(YTUTUBHOCTHU; SHTAIBIINH, TETJIOEMKOCTH.

29. Pacuer TepMOOMHAMUYECKHX CBONCTB peabHBIX ra3oB. OYrHTUBHOCTS.
Mertobl pacuera 3TOH (PYHKIIUH.

30. Pacder sHTpomuMHM B pa3IMYHBIX MPOIIECCAX: B MPOIECCE HarpeBaHUS
(OXJIaXKJIeHUs1) CUCTEMBI; TIpH (ha30BOM IMEpPEXo/ie, B MPOIECcax pACIIUPEHUS U CKATUS
UJCaJIbHOIO Ta3a, B Mpolleccax CMEIEHUs UIealbHBIX T'a30B.

31. Cucrema U3 Tpex OrPAHUYEHHO CMEIIMBAIOIIUXCS  KUIAKOCTEH
(TpexmepHas iuarpamma M amarpamma Ha rockoctu). [Ipasuio TapaceHkoBa.

32. CucreMbl ¢ UI3MEHEHHEM MacC KOMIIOHEHTOB. XUMUYECKUH MOTEHIHAT
ero cmbica. OOmMe ycIoBUS CaMOIIPOU3BOJILHOTO TEUEHHUS MpoIlecca B CUCTEMaxX C
M3MEHEHHUEM MacC KOMIIOHEHTOB U OOIIHE YCIOBUSI PABHOBECHS TAKUX CHCTEM.

33. CnenctBust 3akoHa Iecca: 3akon Jlamnaca-JlaByasbe, mnpuHIUD
KOMOMHHMPOBAHHUSI XUMHUYECKHX pEaKIUil, MpeacTaBiIeHUe TemIoBoro 3¢dekra
peakuuu 4epe3 TeIUIOThl 00pa30BaHUsl M CrOpaHMs pearupymoomux BemiectB. Pacuer



TEIJIOTHl 00PA30BAHHUS 110 SHEPTUSAM CBSI3EH.

34. CraTUCTHMYECKUH XapaKTep BTOPOTO 3aKOHA TEPMOAMHAMUKHU. DHTPOIHS
KaK Mepa TEPMOANHAMHUYECKON BEPOSTHOCTH.

35. TemnoemkocTh cucrembl. HcTUHHAasT W CpeAHss  TEIJIOEMKOCTH.
N3oxopHast, n300apHasi TEMJI0EMKOCTH. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEPATyPHI.
OneHKa TEIIOEMKOCTH BEIIECTB B CIy4ae OTCYTCTBHS SKCIIEPUMEHTAIBHBIX JAHHBIX O
HuX: npaBwio [{rononra-IItu, npasuno Heitmana—Konmna.

36. Temnota u pabota kak Gopmbl nepeaaun s3Hepruu. BHyTpeHHsIs1 SHEpTUs.
ITepBb1it 3ak0H TepMOAMHAMUKU. DPOPMYIUPOBKU. MaTeMaTU4ECKOE BbIPAKEHHUE.

37. Tepmoaunamuueckass Teopus pacTBOpoB. Knaccudukaius pacTBOpOB:
ujeanbHble, MpeaeNbHO-pa30aBiIeHHbIC, HEUJeaNbHbIE (pealbHbIE), aTepMallbHbIC,
peryisipHbI€ PaCTBOPHI.

38. TepmoanHamMu4ecKue CBOMCTBA UJI€ATBHBIX ra30B. DHeprus [ enpMrobiia
u ['nb0ca aJig uaeanbHbIX Ta30B. XUMUYECKUE MOTEHIMANbBI UACAIbHBIX Ta30B.

39. Tepmoxumus, ompeaencHue. TemnoBoil d3PPeKT XUMHUYECKUX PEaKIni.
3akoH ['ecca. Teopernueckoe MOATBEpPKIACHHUE 3akoHAa ['ecca M3 MEPBOro 3aKOHA
TEPMOJIUHAMHUKHU.

40. VYpasaenust ['mb66ca—Ienpbmronbpia, BHIBOA W aHAIM3 ITHX YPaBHEHUH.
[IpeobpazoBanue ypaBHeHus 1is HaxoxaeHus 3aBucumoct AG=f(T) u AF={(T).

41. VYpaBHEHMS COCTOSIHUS peajbHOTO ra3a. YpaBHeHue Ban-nep-Baanbca.
AnHanmmn3 u3zotepM Ban-gep-Baanbca mnpu Temmeparypax BbIII€, HHXXE M PaBHOM
Kputrdeckor. OnpeneneHne MoCTOAHHBIX ypaBHeHUs Ban-nep-Baanbca «a» u «b».

42. VYpaBHEHMs] COCTOSHUSI TEPMOJMHAMUYECKMX CHCTEM. YpaBHEHUE
COCTOSIHMSI HJeanbHOro rasa. PeanmpHble raszsl. DakTopbl cxxuMaemocTd. M3orepmsl
peanbHBIX Ta30B, HMX OTIMYHE OT M30TEPM HACAIBHOro rasza. Kpurnueckas
TEeMIEpaTypa, KPUTUUECKOE J1aBJICHUE, KPUTUYECKUN MOJIbHBIA 00BEM.

43. VYcnoBus  paBHOBECHS  YHCTOTO  BemecTBAa B  JAByX  (azax
OJHOKOMIOHEHTHOM cuctembl. Da3oBbie Mepexoabl MEPBOrO U BTOPOro poaa. BeiBox,
MHTETpUpOBaHue 1 aHann3 ypaBHeHus Knaysmyca—Kiaiinepona.

44. ®a3oBple paBHOBECUS B OJHOKOMIIOHEHTHBIX CHCTEMax. Y paBHEHUS
COCTOSIHUA U MarpaMMbl coCcTOssHUSI. OObeMHbIE (TIOJIHBIC) TUarpaMMbl U JUarpamMMbl
Ha IJIOCKOCTH.

45. Xapaxrtepuctudyeckue (yHkuuu. CBsizb Mexay HuMHU. Vcnonb3oBaHue
3TUX (YHKIMII B KadyecTBE KPHUTEPUEB MPOTEKAHUS TMPOIECCOB M TMPEIEIOB UX
POTEKaHUS (PaBHOBECHS).

46. Xwumuyeckas TtepMoauHamMuka. OCHOBHbIE TIOHATUS M ONPEIACICHUS
XuMu4eckon  tepMmoauHamuku. Cucrembl W uX  Kilaccuduxanusa.  Bumisl
TEPMOJMHAMHUYECKAX  MAapaMETpPOB:  BHEIIHWE, BHYTPEHHHUE, DKCTCHCHUBHBIE,
uHTeHCHBHbIE. O000IIEHHbIE CHUIIbI, 0000IIEHHbIE KOOPAUHATHL. TepMoIuHaAMUYECKUE
GyHKIIMHM cocTosAHUA U Tporiecca. CBoiicTBa (YYHKIIUN COCTOSTHHUSL.

47. CocTosiHMSI TEPMOJUHAMHYECKHX CHCTEM: paBHOBECHOE (CTaOWIIBHOE,
MeTacTabuIbHOE), HEPAaBHOBECHOE, CTallMOHApHOE. TepMOauHAMHYECKHE MPOIECCHI:
CaMOIIPOU3BOJIbHBIE, HECAMOIIPOU3BOJIbHBIE, 00paTUMBbIE, HEOOPATUMBIE, PABHOBECHBIE
(KBa3UCTaTUYECKUE ), HEPABHOBECHBIE.

48. Oueprust ['enpMmrospiia, BBIBOA U aHAIW3 YPaBHEHMsSI, HCIOJIb30BaHUE



M3MEHEHHUs 3TON (HYHKIIUU B KaUECTBE KPUTEPHsI MPOTEKAHUSI MIPOLIecca.

49. DOmueprus ['mb06ca, BBIBOA W aHaJUW3 YPaBHEHWS, HCIOJIb30BAHHE
U3MEHEHUS 3TON (QYHKIIMH B KAYECTBE KPUTEPUS MPOTEKAHUS MPOIEcca.

50. DHrpormus B aauabaTUUYECKUX PABHOBECHBIX U  HEPABHOBECHBIX
npolieccax. DHTPOINHUS KaKk KpUTEpU HAIlpaBJICHUs U IIpejieia MPOTeKaHus mpolecca B
W30JIMPOBAHHOU CUCTEME.

51. DwuTpomus W HEYNOPAIOYEHHOCTh COCTOSHUSA CHUCTeMBbL. Makpo- u
MHUKpPOCOCTOSIHUSI cucTeMbl. da3zoBoe mpocTtpaHcTBO. Pa3zoBbie suelku. OCHOBHBIE
MOJIOKEHUS CTaTUCTUKU bosbiMaHa.

52. DOwutpomnusa. [lpuBeneHHas TemioTa pPaBHOBECHBIX W HEPABHOBECHBIX
IPOLIECCOB U CBSI3b UX C U3MEHEHHUEM SHTPOIIHH.

S cemecTp:

1. AKTHBHOCTh M KO3()(UIIMEHT AaKTUBHOCTU OJIIEKTPOJIUTOB U HOHOB.
WNonnas cuia pactBopa. 3aKOH HOHHOM CHITBI.

2. Buabl moTeHIMANIOB, BO3HUKAIONIMX Ha TpaHMIAX pasjaena (das:

MMOBEPXHOCTHBIN, BHYTPEHHUMW, BHEIIHHWH, TrajlbBaHU-TIOTEHIIUAJ, BOJbTa-TOTEHIIHAI,
AIEKTPOXUMHUYECKUIN TTOTEHIHAI.

3. Bo3HUKHOBEHHE CKayka IIOTEHOHMAJIa Ha TPAHUIE pPaCTBOP—METAILI.
CtpoeHnue IBOMHOTO AJIEKTPUUECKOTO CJIOS HAa TPaHUIIE pACTBOP—METAILL.

4. BbIBOJT OCHOBHOTO ypaBHEHHSI TEOPUU aOCOIIOTHBIX CKOPOCTEH peakiMii.
TpancMuccrHOHHBIN KO3 PHITUESHT.

5. I'azoBbIe 3neKkTpOoAbl. BOOOPOAHBIN 3IEKTPOJ, €r0 TEOpHUs, YCTPOMCTBO.
CranaapTHbIA BOJOPOIHBINA SJIEKTPOSI.

6. ['ereporennniii katanu3. Ponb aacopOIum B KUHETUKE TE€TEPOTESHHBIX
KaTAIUTUYECKUX PEAKIUi. DHEprus aKTUBAIIUU KATAIUTUYECKUX PEAKIIUi.

7. ['oMorennbii karanu3. KuHeTHKa rOMOT€HHO-KATAIMTUYECKUX PEAKIIHUM.

8. 3aBUCUMOCTb KOHCTAHThl CKOPOCTH OT TEMIEpaTyphbl. Y paBHEHHUE

AppeHnyca. OHeprusi AakTHBaMA M MPEIIKCIOHEHUMAIBHBIA MHOXHUTENb, WX
ONpPEJETICHUE U3 ONBITHBIX JTAHHBIX.

Q. 3aBUCUMOCTh CKOPOCTH M KOHCTAHTBI CKOPOCTH XUMHUYECKOW PEAKLIUU OT
temnepatypsl. [Ipasunio Baut-I'opda. YpaBuenne Appenuyca.

10. 3aBUCHMOCTh yAETBHOW W MOJSIPHOM  BIEKTPONPOBOAHOCTEH  OT
KOHLIEHTpauu M pa30aBIIEHUs] pacTBOpA. DJIEKTPUYECKAs] MPOBOJAUMOCTb PAaCTBOPOB
CUJIBHBIX 3JIEKTPOJIUTOB. 3aKOH "kBagpaTHOro KopHA" Konbpayma, ypaBHenue ['xoima.

11. KunHeTtuka BblIeNIEHUS BOJOpoAa. Bo3MOXKHBIE MEXaHHU3MBI KaTOJHOTO
oOpa3oBaHus BOJIOPO/IA.

12. KuneTtuka BblAeNEeHUS KHCIOpoaa. Bo3MoXHbIE MEXaHM3Mbl aHOJHOTO
oOpa3oBaHMs KUCIOPOA.

13. Kuneruka peakuuii B pactBopax. lIpuMeHenue Tteopun OMHAPHBIX
CTOJIKHOBEHMI K peakuusM B pacTtBopax. '"MemieHHsle peakuuu'. PaOoTsl
MeHnmyTkuHa. Ponbs pacTBOPUTENS U COJIbBATALIAH.

14. Kwunetuka QoroxumMudeckux peaxiuii. OCHOBHBIC 3aKOHBI 3TUX PEAKIUH.
KBaHTOBBIN BBIXO/I.

15. KunHeTuka UENHBIX HEPa3BETBICHHBIX PEAKIMIl, BBIBOJ OCHOBHBIX
YpPaBHECHUM.



16. Kiaccudukanus 00paTUMBIX AIEKTPOIOB. OkucauTeabHO-
BOCCTAHOBUTENbHBIE DBJEKTPOAbl M YpPaBHEHUS I MX TMOTEHIHAIOB (BBIBO).
XUHTUAPOHHBIHN 3JIEKTPO U €ro UCTIOIb30BaHUE IS 1iesiei n3mepenus pH.

17. Knaccudukarus oOpaTUMBIX SJIEKTPOJOB. DJIEKTPOABI BTOPOTO poja.
VYpaBHeHue i1 MX TOTEHIMAIOB (BBIBOM). OJEKTPOALI BTOPOro poja Kak
CTaHAApTHBIE TIOJYJIEMEHTHI.

18. Knaccudukarus snexkTpoxumMudeckux neneil. KoHeHnTpanuonHbie 1enu
0e3 nmepeHoca u ¢ nepeHocoM. XUMHUUYECKUE TIETH.

19. Mexnynapoanas kouBeHIUs 00 DJIC u 3JIEKTPOIAHBIX MOTEHIIMATAX
(3Hakn  OJIC ®  2NEKTPOAHBIX MOTEHLIHAJIOB, 3alUCh  IOJY3JEMEHTOB U
AJIEKTPOXUMHUYECKHUX IIETIEH, 3alIUCh JIEKTPOIHBIX PEAKITUN).

20. Meroa cTarmoHapHBIX KOHIIEHTpaIuid boaeHmreiHa.

21. Mertoasl u3MeEpeHHs EKTPONPOBOAHOCTH. KOoHTyKTOMETpHSI.

22. OcCHOBHOW TOCTyJaT XWUMHUYECKOW KHUHETUKHU. [IOHATHS KOHCTAHTHI
CKOPOCTH pEaKIMM U TMOPSJIKOB peakiuu (YacCTHhIX U 0OmmXx). MOJIEKYJISIPHOCTD
peakIuu; MOHO-, OU-, TPUMOJIEKYJISIPHBIE PEaKIINH.

23. llepenampsbkenue  Bomopona. @Dopmyna  Tadens.  3aBHCUMOCTH
nepeHanpsbkeHus BOJopoAa OT pasnuuHbix  (akropoB. Ilpupoma BogopoaHoro
HaIpPsDKEHUS Ha Pa3IMYHbIX METajlIax.

24. TlogBW)KHOCTH HMOHOB. 3aKOH HE3aBUCHUMOTO JBWKCHHUS  HOHOB
Konbpayma. 3aBUCHMMOCTh TOABUKHOCTA HMOHOB OT HMX MPUPOABI, OT MPUPOJbI
pacTBOpUTEISA, OT TEMIIEPATYPhl U KOHIEHTPALIUU PacTBOpA.

25. Ilonatue TrambBaHMYECKOTO »HJIEMEHTa. PaBHOBECHO MpOTEKaroIas
AIEKTPOXUMHUYECKAsl peaklysl B rallbBAHUYECKOM dJIeMeHTe. Y paBHeHue HepHera st
OJ1C raapBaHMYECKOI0 JIEMEHTA.

26. Ilousartus: "mopsiiok MO BemIeCTBY (KOMIIOHEHTY)" M "MOpsIoK peakuuu.
WNuTterpanbubpie n quddepeHmanbHbie METOABI OTIPEICTICHUS TIOPSIKA PEAKITHH.

27. TloHatus: WCXOMHOE  BEIIECTBO, NPOMEKYTOUHBIC  YAaCTHIBI M
MPOMEXKYTOUHBIE BEIIECTBA, MPOAYKThl peakiuu. ['OMOreHHble U TeTepOreHHbIE
peakmuy, TOMOTEHHO-TETEpOTeHHbIe peaknuu. lIpomecckl  romodasHble |
rerepodaszHbie, TOMO(pa3HO-TETEPOTEHHBIE U T€TEPOreHHO-TeTepodasHbie. 3aMKHYThIC
U OTKpbIThIe cuctembl. CKOpocTh XMMHUYECKOW peakiuu. CKOpOCTh peakuuu IO
JAHHOMY BEIIECTBY U CKOPOCTh PEaKIMu Ha EAUHUIY CTEXUOMETPUUYECKOTO
kod(pdurrenHTa.

28. TlocnenoBaTtenbHble peakuuu, AuddepeHInanbHble ypaBHEHUS IS
MOCJIEIOBATEIBHBIX PEAKIMI MEepBOro Mopsaka. AHaIM3 HHTETPATbHBIX YpaBHEHUN
JUTsl KOHIIEHTPALMM HCXOJIHOTO BEIECTBA, MPOMEKYTOYHOTO BEIIECTBA, KOHEYHOIO
IPOIYKTA.

29. IlocnepoBarenbHble peakiuu. CBsi3b MEXAY BpPEMEHEM JOCTHXKECHHS
MaKCUMAJIbHOM  KOHIIEHTpAlluh  NPOMEXKYTOYHOTO  BEIIECTBA U  BPEMEHEM,
COOTBETCTBYIOIIMM TOYKE Tepernda Ha KPUBOW M3MEHEHUS KOHIICHTPAIUU MPOIYKTa
CO BPEMEHEM.

30. IIpumenenue metona IJC. [ToreHmomerpus.

31. [IlpumeHenwe TEOpUU aAKTHBUPOBAHHOTO KOMIUIEKCA K PEAKIUSIM B
pactBopax. YpaBHeHue bpeHcrtena-bbeppyma. 3aBUCUMOCTh KOHCTAaHTBI CKOPOCTH



MOHHBIX PEaKIui OT HOHHOM cuiibl pacTBopa. ComneBbie 3 (PeKTh U UX 00BICHEHHE.

32. PaszBerBiieHHbIE LieTIHbIE peakinu. Kunetuka 3tux npoueccoB. [Ipeaens
B3pbIBA U BOCIJIAMEHEHUS, UX UCTOJIKOBAHHUE.

33. PazButne mnpencraBlieHU O CTPOEHUHM PACTBOPOB  BJIEKTPOJUTOB.
OcHOBHBIE NOJIOKEHUS TeOpuu Appenuyca. HegoctaTku 3Toi Teopuu.

34. PacTBOpeHHE TBEPABIX TEJ U Ta30B B XXUJIKOCTAX. YpaBHeHue [llykapena.

35.  CBA3b MEX]y XUMHUYECKON M AJIEKTPUUECKON SHEPTUEl TralbBAHMYECKOTO
anemeHTa. BpiBox ypaBHeHus i OJIC ranbpBaHMYeckoro snemeHTta. Popmyiia
Hepucra-Tropuna 115t 3JI€KTpOIHOTO MOTEHITMANIA.

36. Crnoxuble peakiuu. BTopodl mocTynaT XWUMHYECKOW KHHETHUKHA (O
HE3aBHCUMOCTH OTIENIbHBIX CTaJUil CI0XHOTO XMMHUYECKOro mnpouecca). ObpaTumbie
peakimu. Kunetnka oopatumoit peakiuu 17 mopsaka.

37. Cnoxuple peakuuud. BrTopoil mocTynaT XHUMHUYECKOM  KUHETHKH.
[TapamnenbHblie peakiuu. KnuHeTnka napauieabHbIX peakuuii 17 u 2™ nopsiaka.

38. Cnenuduka M OCHOBHBIE CTaJUM TE€TEPOTEHHBIX IpolieccoB. Poib
maddy3un. 3akonsl dDuxa. CranmoHApHBI W HECTAllMOHAPHBIA  PEKUMBI
TETEPOTrCHHBIX MTPOLIECCOB.

39. Craauu NenHbIX peaKIuii: 3apokAeHUE 1IETH, MPOJ0JDKEHHE 1eNH, 0OPHIB
uenu. [IoHsATHSA: 3BEHO LENH, IJIMHA LENH, CKOPOCTh LIEMHON PEAKIIUH.

40. Teopus aKTUBHBIX CTOJIKHOBeHUH. MICTOJIKOBaHME PHEPTUU aKTUBAIMU U
MPEAIKCIIOHEHTHI B paMKax 3Toi Teopun. CTepudeckuii pakTop.

41. Teopwus akTUBHBIX CTOJKHOBEHU. OCHOBHBIE MOJIOXKEHUS Teopun. BriBoA
YpaBHEHUH JJIi KOHCTaHThl CKOPOCTH OUMOJIEKYJSIPHOM peakuuu (Ui MOJIEKYII
Pa3HOIo COpTa U JUIsl OMUHAKOBBIX MOJIEKYN).

42. Teopuss OMHApPHBIX CTOJIKHOBEHUW. BBIBOI ypaBHEHHUS HJII CKOPOCTU H
KOHCTaHTbl CKOPOCTH PEAKUUU MEXIYy Pa3HOPOAHBIMM yacTtuiaMu. COIocTaBlIEHHE
PACUYETHBIX U SKCIIEPUMEHTAIbHBIX TAHHBIX.

43. Teopusi TEPEXOMHOTO COCTOSHUS  (aKTUBUPOBAHHBI  KOMILIEKC).
[ToBepXHOCTh MOTEHIMAIBHOW HHEPrUU, MyTh PEaKUHMH. DHEPreTUYecKui mpoduiib
IIPOLIECCA, DHEPTUS AKTUBALMY C MO3ULUNA TEOPUU ITEPEXOTHOTO COCTOSIHUS.

44. TepmoanHamMuka 0OpaTUMBIX SJEKTPOXUMUYECKHX CUCTEM. 3aBUCUMOCTb
O/IC ranpBaHMYECKHX 3JEMEHTOB OT TEMIEpaTypbl (TeMIepaTypHbld KO3(PQPULIHUEHT
S/C).

45. TepMoanHaAMUYECKUH  aCMEKT TEOPUU  TEPEXOJTHOTO  COCTOSIHUS.
HcTonkoBaHue MNpPEeIdKCIOHEHIIMAIBHOTO MHOXMTENS U CTepUYEecKoro (akropa
TEOpUU OMHAPHBIX CTOJIKHOBEHUH.

46. ®usnyeckue OCHOBBI TEOpUU Hebas—Xrokkens—OH3arepa;
anekTpodoperndyeckuit u penakcanuonusle dddextol. Iddextet Buna u lebdas—
QdanpKeHrareHa.

47. ®opmanbHasi KMHETHKA MPOCTHIX OJJHOCTOPOHHUX PEAKIUN B 3aMKHYTOI
cucteMe. Peakiuu HyJeBOro, rnepBoro, BTOporo, "N"-ro mopsakoB. YpaBHEHUs IS
CKOpPOCTEH, KOHCTAaHT CKOPOCTEM OTHX pPEaKIUi, aHaau3 COOTBETCTBYIOIIUX
YpaBHEHUH, KHHETUYECKHE KPUBBbIE. Bpems nonyrnpeBpalieHus.

48. Xumudeckas TEPMOJIMHAMHKA " XUMUYECKas KUHETHKA,;
IIPUHLMIHNAIbHAA BO3MOKHOCTh M MPAKTUYECKAs pean3anus npouecca. XuMUIeCcKast



KHMHETHKA, €€ TEOPETHYECKOE W NPAKTUYECKOE 3HadeHue. Pazgensl XUMHYECKOU
KUHETUKU: (hOpMaJIbHASI KHHETUKA U TEOPHs] XUMHUECKOU KUHETHKHU.

49. Ywucna nepeHoca. OnpeneneHue yncen nepenoca mno ['mrropdy.

50. DJIC »neKTpOXMMHUYECKOM IlemuM Kak CyMMma TrajbBaHM- U BOJbTa-
NOTEHIMAIOB. DJIEKTPOJAHBINA MOTEHIMAN KaK CyMMa IrajibBAHU-TIOTEHIIMAJIOB.

51. DnexkTpoaHbIe MOTEHIMAJbI, X BOZHUKHOBEHHE, METObI ONIPE/ICTICHUSI.

52. DnexkTpoAHbIM moTeHuuan. BO3HMKHOBEHHME M METOIbl HU3MEPEHHUS.
CranaapTHbIA BOJIOPOIHBIN 3JIEKTPO/I.

53. Dnexrponus. 3akonsl Papazes. Beixos mo Toxy.

54.  DneKTpONpOBOJHOCTH PACTBOPOB 3JIEKTPOJUTOB. YJEIbHAas U MOJSpHas
ANIEKTPONPOBOIHOCTU. BrusHUE pa3nIuyHbIX (PAKTOPOB HA DSIEKTPOMPOBOAHOCTH
AJIEKTPOJIUTOB.

55. Dmnextpocratuueckas teopus [ebas m Xrokkens. [IpenenbHbI 3aK0H
Jlebas—X1oKkKes.

56. SBnenume xatanmuza. Karanuzatops! (MOJI0KUTETBHBIE U OTPHUIATEILHBIE).
BnusgHue katanu3aTopoB Ha SHEPrUIO aKTUBALIMM KaTalu3upyeMoi peakuuu. Karamus
1 XMMUYECKOE PaBHOBECHE.

S7. SIBneHue MoJIApU3ALMHM JEKTPOJIOB U €€ MPUUMUHbBI. BUbl monsipu3anuu.

[lonp30BaHuEe pa3IMYHBIMM TEXHUYECKUMHU yCTpOWCTBaMH, Kpome OBM
KOMITBIOTEPHOTO KJacca M NPOrpaMMHBIM OOECHeYeHHEM, HEOOXOIUMBIM IS
pelIeHus MMOCTaBICHHBIX 337a4, He JomyckaeTcs. [Ipu kenaHuu CTyneHTa MOKUHYTh
npenensl ayJuTOPUM BO BpPEMsl JK3aMeHa HK3aMEHAIMOHHBIA OWJIET TOocie ero
BO3BPAILECHUS 3aMEHSAETC.

[IpenogaBarenb WMMEET MpPaBO MOCJIE€ NPOBEPKA NUCHMEHHBIX OTBETOB Ha
AK3aMEHAIMOHHBIE BOIPOCHI U PEUICHHBIX HA KOMIBIOTEPE 3a/1a4 3a7aBaTh CTYJ/ICHTY B
YCTHOW (pOopME€ YTOUHSIONIME BOMPOCHI B paMKaX COJEp’KaHUA JK3aMEHAIIMOHHOTO
ousnera, BBIJAHHOTO CTYACHTY.

WNHple HOPMBI, pErNIAMEHTHPYIOIIME MPOUEAYpPY NPOBEACHMS SK3aMEHa,
npeacTaBieHbl B [10J10)K€HUN 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM
aTTECTalMu CTYJEHTOB.

9.2. OueHoOYHbIE CPeACTBA VISl MPOBEACHNUSI IPOMEKYTOYHOM aTTeCTAIlUN B
¢popme 3auera
Y4eOHBIM MJIaHOM 3a4eT M0 JUCIHUIUIMHE HE MPEyCMOTPEH.

9.3.011eHOYHBIE CPEACTBA JJIS NPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN B
(opme KypcoBOro npoekTa UM KypcoBo padoThl

1. Illxana oueHUBaHUSI KypCOBOM pabOTbl — «OTIMYHO», «XOPOLIOY,
«YJOBJIETBOPUTEIBHOY, KHEYIOBIETBOPUTEIHHO.

2. IlpumepHas TeMaTuka KypcoBoi paOoThI (5 ceMecTp).

1) Craructudeckuii pacyeT BKIAQJOB pPa3JIUYHBIX BHUJOB JBHXKCHUS B
TEpMOANHAMHUYECKHE (DYHKIIUU HI€aIbHOTO ra3a.

2) OMIMpUYECKHME METOABl pacyeTra TEIUIOT CropaHus OpPraHUYECKUX
COCAMHEHNN.



3) TemmoemkocTh. MeToabl pacdyeTa TEIUIOEMKOCTH. DMITMPUYCCKHE METOIbI
pacyeTa TEeII0EMKOCTH.

4) DOMnMpuUYecKHe METOJbl pacuera TemloT oOpa30BaHMUSI OPraHUYECKUX
COCIMHEHUM.

5) Outponus, pacder aOCOMIOTHOTO 3HAYCHHS HHTponuu. [IpubimkeHHbIC
METO/Ibl pacueTa CTaHIApTHOM SHTpONKHU npu Temrneparype 298 K.

6) XuMHYecKkoe paBHOBECHME B HEUJCANbHBIX Ta30BbIX CHUCTEMax. MeToJibl
pacuera GyrUTUBHOCTH.

7) ®azoBbie W MeMOpaHHBIE PAaBHOBECHS B JBYXKOMIIOHEHTHBIX CHCTEMax
(kprocKoMHs, Y0yIITUOCKOIHS, OCMOC).

8) TeopeTnyeckre OCHOBBI (PU3HKO-XMMHUYSCKOTO aHAIU3a.

9) Tepmuyeckuil aHaJIu3, BU3yaJbHbIA METOJ U METOJ KPUBBIX «TeMIEpaTypa —
BpEMSI».

10) TeopeTudeckre OCHOBBI MTPOIIECCOB IKCTPAKIIUH.

11) ABTOKaTaIUTUYECKHUE U KOJIeOaTEIbHbIE PEaKIIUH.

12) Kunetuka peakiuii ¢ MMMOOUIIM30BAaHHBIMU (DEPMEHTAMHU.

13) ®oroxumus U oroxummuyeckue peakuuu. KuHeTrka (HOTOXUMUYECKUX
peaKumii.

14) JeiicTBUE H3Iy4eHHUS! BBICOKUX SHEPrUuil Ha XMMHYECKUE CHUCTEMBI U €ro
HCIIOJIb30BAaHUE B XUMUYECKON TEXHOIOTUH.

15) Wcnonb3oBaHME KBAaHTOBO-CTATUCTUYECKOTO 3aKOHA  pacIpeneeHUs
MOJIEKYJI [10 SHEPTUSAM JIEKTPOHHOTO BO30YKJICHUS B XUMUYECKON KUHETHKE.

16) MoHOMOJEKYJIIPHBIE PEAKIIUU U TEOPHSI aKTUBHBIX CTOJKHOBEHHM.

17) buMonexysipHbIe peaKkIuu U TEOPHUsl aKTUBHBIX CTOJIKHOBEHHIA.

18) Teopuss mnepexomHoro cocrostHus. OCHOBHOE ypaBHEHHE TEOPHH.
Paznuunbie (OpMbI OCHOBHOTO YpaBHEHUSI TEOPUU aKTUBUPOBAHHOTO KOMILIEKCA.

19) IToBepXHOCTH NOTEHIIUAILHON YHEPTUU.

20) CoBpeMEHHbIE TEOPUU TETEPOTCHHOIO KaTaIn3a.

21) Xumuyeckue peakiiui B pacTBOpax.

22) Kunertuka 31eKTpOAHBIX MPOIIECCOB.

23) CtpoeHue [ABOMHOTO AJIEKTPUYECKOTO CJIOSI M MEXAHU3Mbl  €ro
BO3HUKHOBEHHS.

24) Kunetnuyeckue OCOOCHHOCTH IPOIECCOB JICKTPOXUMHUYECKON KOPPO3HU
METaJIOB.

25) DKCIepUMEHTAJIbHBIC METOABl HMCCIACIOBAHUS KHHETHKH T'e€TEPOTCHHBIX
KaTaJIMTUYECKUX MPOIECCOB.

27) CBsi3b MEXKy KHHETUKOW SJICKTPOIHBIX MPOIIECCOB U CTPYKTYPOI TBOHHOTO
AIEKTPUUECKOTO CIIOSI.

28) TepMoMHAMKKA U KHHETHKA MTPOIECCAa PACTBOPEHHUS Ta30B B KHUIKOCTSIX.

29) Kunetrka pauiaiOHHO-KaTATATHYCCKUX PEaKIIHIA.

30) TepmoawHamMKa CHCTEM BJIadd OT paBHOBecHs  (HEIWHEHHas
TEPMOJUHAMHUKA).

CTyAeHT MO COIJacOBaHUIO C MPENOAABATEIEM MOXKET CaMOCTOSATEIbHO
BbIOpaTh OOBEKT KypcOoBOW paboThl Ha 0a3e OpraHu3aldd WU MPEeANpHUsaTHs, Ha
KOTOPOM IPOBOMTCS MPAKTUKA WM Hay4YHO-HCCIEA0BaTEIbCKas paboTa.



KypcoBasipaboTa MOXKET SIBIATHCS 3TAllOM MOATOTOBKU K Hanucanuio BKP.

3. Kputepuu uToroBoii O1ieHKH 3a KypCOBYIO padoTy.
Tabnuna 6. OueHnBaeMble OKA3aTEIM JJIs1 IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
B (hopme KypCOBOI paOOTHI

No paznena HaunmenoBanue pasnena Bauibl o mkane ypoBHs

TepmuHbl U onpeneneHus Beimie 6azoBoro— 2
bazoBsii — 1
Huxe 6a3oBoro — 0

BBeneunie Beie 6azosoro— 2
Bazoseni — 1
Huxe 6a3osoro — 0

1 OO01as yacThb Beime 6asosoro— 10
(0630p nHTEpaTyphl TO TEeMe KypcoBOil paboThl, | ba3oBsrii — 7
omMcaHue TMpoOJieM, CYIIEeCTBYIOMUX B oOmactu, | Hwke 6azoBoro — 0
KacalolIencst TeMbl KYpCOBOW pabOTHhI)

2 [TpakTrueckas 4acThb Berime 6a3zoBoro— 10
(pacueTHOE 3a/1aHUE 110 TeME KYpCOBOW pabOTHI) bazosblil — 7
Huxe 6azoBoro — 0
3akiroueHue Beimie 6azoBoro— 3

Ba3oBerii — 2
Huxe 6a3oBoro — 0

CIIMCOK MCIIOJIb30BAHHBIX NCTOYHUKOB Beimie 6azoBoro— 2
bazoBerit — 1
Hwuxe 6a3oBoro — 0

Kputepru uToroBoii o1ieHKH 3a KypCcOBYIOpaboTy:

«OTINYHO» — TIpU cymMe OasuioB ot 28 1o 30;

«XOpOIIO» — MPU cyMMe O6aiioB oT 24 1o 27,

«YJIOBJIETBOPUTEIBHOY» — MpU cyMMme 6aiitoB oT 20 1o 23;

«HEYJIOBJICTBOPUTEIILHO» — MpU cyMMe OayuioB meHee 20, a Takke Mmpu Jr000H
Ipyroil cymme, eciu no pasaenam «OOmast yacte» win/m «lIpaktuyeckas 4actb»
pabota umeet 0 6aIIOB.

4. B mporiecce BBITIOJIHEHHUS] KypCOBOM PaOOThI PYKOBOJMUTENIb OCYIIECTBISET
CHUCTEMATUYECKOE KOHCYJIbTUPOBAHUE.

5. JlonosmHUTENBHBIE TPOLIETYPHBIE CBEACHUS:

- CTYHIEHTHl BBIOMPAIOT TEMY Il KypCOBOM pabOThl CaMOCTOSATEIHHO W3
MPEIJIOKEHHOTO CITUCKA M COTJIACOBBIBAIOT CBOM BBHIOOP C MperojaBaTeIeM B TCUCHUE
JIBYX TIEPBBIX HEJETh O0yUCHHUS,

- IPOBEPKY U OILIEHKY pabOThI OCYIIECTBISIET PYKOBOAUTEIb, KOTOPBINA TOBOAUT
70 CBEeACHUS OOY4YarolIero JAOCTOMHCTBA W HEJOCTaTKHM KYpCOBOM pabOThHl U ee
orleHKy. OlleHKa NPOCTaBISETCA B 3aUYETHYIO KHIM)KKY OOY4arollerocsi U BeIOMOCTh
U1l KypcoBoi paboThl. Eciu oOydaronuiicsi He COTJIaCeH C OIIEHKOM PYKOBOJMTES,
MPOBOJIUTCA 3alIUTa padbOThl Mepea KOMUCCHUEW, KOTOPYIO Ha3Ha4aeT 3aBeayIoLIui
kadenpoii;

- 3allliTa KypcoBOW pabOThl MPOBOJUTCS B T€UEHUE NIBYX MOCIEAHUX HEIENb
CEMECTpa M BBIMOJIHAETCA B (JOpME YCTHOM 3aIUTHI B BUJE JIOKJIAJa U MPE3CHTAIUU



Ha 5-7 MUHYT C MOCIEAYIOUMM OTBETOM Ha MMOCTABJICHHBIE BOMPOCHI, B X0JI€ KOTOPBIX
BBISICHSIETCA ITyOMHA 3HAHUM CTYZICHTa U CAaMOCTOSITEIbHOCTD BBITIOJTHEHUS paOOThI;

- paboTa HE MOAJIEKUT 00s3aTEIIbHOMY BHEUTHEMY PELIEH3UPOBAHMIO;

- KypCOBBI€ padOThI XpaHATCs Ha Kadeape B TEUCHUE TPeX JIET.

10. MeToauyecKkne peKOMEHIAMHU 10 OPraHU3ANNH U3YUYeHUsT TUCITUTITIMHBI

CTyneHTsI Tiepesl HadajaoM W3YYeHHS JUCIHUIUIMHBI 03HAKOMJICHBI C CHCTEMaMHU
KPEIUTHBIX €UHUI] U 0AJTbHO-PEHTUHTOBON OTICHKH.

CtymeHTsl, WU3y4Yarollue AUCIHIUINHY, OOECNeYMBAIOTCS  SICKTPOHHBIMH
W3aHUSIMH WA JOCTYIIOM K HHUM, Y4eOHO-METOAMYECKUM KOMIUJIEKCOM TIO
JTUCITUTUIMHE, BKITIOUAs METOANYECKUE YKA3aHUS K BBHITTOJIHCHHUIO TPAKTUIECKUX PaboT,
BCEX BUJIOB CAMOCTOSATEILHON pabOTHI.

B yueOHBII mporecc pEeKOMEHAYeTCS BHEApPEHHE CYObEeKT-CyOBEKTHOM
MeJarOTHIECKON TEXHOJIOTHH, TP KOTOPOW B pacHUCaHUU Ka)JAOTo IMPEIo aBaTelis
OTpeesIeTCs BpeMsl KOHCYIbTAIIUH CTYACHTOB IO 3aKPETUICHHOMY 32 HHM MOYJIIO
JTUCITUTUTNHBL.

11. BHeceHue M3MEeHEHU U AONOJHEHUI B pad04yl0 NpPOrpaMmy AUCHUIIINHBI
Conepxanue pabouyux TporpaMM JUCHMIUIMH  €XKETOJHO OOHOBISETCS
MPOTOKOJIaMu 3acelanuii kadenpel o yrBepxkaeHHOU «llonmoxkeHnem o CTpyKType,
cojiepkaHuu U 0GOPMIICHUH PabOUYMX MPOrpaMM AMCIHUIUIMH MO 00pa3oBaTEIbHBIM
nporpammamM, cootBerctByommuM @OI'OC BO ¢ yuerom mpodeccruoHambHbIX
CTaHJapTOB» (opMe.



Ipuioxenue

denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaBpoB 18.03.01 Xumudeckasi TEXHOJIOTHS

[Ipopune — Xwumuueckas TEXHOJOTMSI CHUHTETUYECKUX OHOJOTMYECKH aKTUBHBIX
BEILIECTB

Kadenpa «brorexnonornu, XuMuu U CTaHIAPTU3ALIU»

JucuunnyHa «Duzndeckas XuMus»

Cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3amanue 175 IPOBEPKH YPOBHS «3HATh» — Win 0, win 1, wim 2 6anna:

YpaBHEHUsI COCTOSIHUSA PealbHOTO ra3a. YpaBHeHue Ban-nep-Baansca. Ananus
n3otepM BaH-nep-Baanbca npu temneparypax BbIIIE, HUKE U PABHOM KPUTUUYECKOMU.
Omnpenenenre MOCTOSHHBIX YpaBHeHUs Bau-nep-Baanbca «a» u «by.

2. 3ananue s MPOBEPKHU YPOBHS «yMeTh» — wiH 0, unu 2 6asna:

Paccuuraiite nsmenenue 3aTponuu 1000 T BOJBI B pe3yJIbTaTe €€ 3aMep3aHus
npu — 5 °C. Temnnota miaienus Jbaa npu 0 °C pasua 6008 [Ix/Momb. TermmoeMKocTH
nbga v Boawl paBHbl 34,7 u 75,3 JIx/(Mmonb-K), coorBeTcTBeHHO. OOBACHUTE, TOYEMY
SHTPOMHUS MIPU 3aMEP3aHUM YMEHBIIIAETCS, XOTS MPOIIECC CAMOIIPOU3BOJILHBIH.

3. 3amanue 715 IPOBEPKH YPOBHS «yMeTb» — uinu 0, uim 2 6anna:

Onpenenure, Kakoe KOJMYECTBO BOJIOPOJA HaIo M00aBUTH K 1 Moo mapa,
y1o0BI TIpH p = 0,5 at™ u 2400 K ero crenens nuccormaiuu o = 0,039 cHusmiacek 10
snaueHus 0,015. KoncranTta paBHoBecus peakuuu: HoO(r) = Ha(r) + 1/202(r) npu
sroii Temneparype K, = 3,89-107°.

Kpurtepuu UTOroBoji 0lleHKH 32 IK3aMeH:

COTIUYHOY - TIPU CyMMe OaJITIoB 5 Uiy 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

«yJIOBJIETBOPHUTEIBHOY - TIPH CyMMe 0auioB 3;
«HEYIOBIECTBOPUTEIBHO» - TpH cymme 6autoB 0, 1 wnu 2 6anna;

CocraButens: o1l kadeapsr bXC A.A. Crennauéna

3asenyrommii kadenpoit BXC M.I'. Cynpman



denepasibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00PA30BATEIBHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TBepckoil rocy1apCTBEHHBIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaBpoB 18.03.01 Xumudeckasi TEXHOJIOTHS

[Ipodpunes — Xwumuyeckas TEXHOJOTHS CHUHTETUYECKUX OHOJOTUYECKH aKTUBHBIX
BEILECTB

Kadenpa «brorexnonornu, XuMU1 U CTaHIAPTU3ALIH»

JucuunnyHa «Ouzndeckas XuMus»

CemecTtp 5

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. 3amanue 175 IPOBEPKH YPOBHS «3HATh» — Wiu 0, wiu 1, wim 2 6anna:

[TocnenoBarenbubie  peakiuu,  auddepeHnranibHbple  ypaBHEHUS IS
MOCJIEAOBATEIbHBIX PEAKIMil MEPBOro MOPsAKa. AHAIN3 MHTETPAJbHBIX YpaBHEHUM
JUIsl KOHUEHTPAlUU MCXOJHOTO BEIIECTBA, MPOMEXKYTOYHOTO BELIECTBA, KOHEUYHOIO
MPOAYKTA.

2. 3agaHue aJis MPOBEPKHU YPOBHA «yMeTh» — v 0, i 2 Gasa:

N3yuanace kuHeTuka peakiuu Hp, + Br, = 2HBr nmpu T = 574 K. Bbeuio
YCTaHOBJICHO, YTO MPH OJIMHAKOBBIX HauyaJbHBIX KOHIEHTpalusax Hy u Bry, paBHBIX c1
= 0,04 monn/nM%; C; = 0,03 mons/mm3; €3 = 0,02 Moab/mM®, MX KOHIIEHTpaLUs
yMmeHbIaercs Ha 1/4 3a Bpems t; = 97,4 muH; tp = 129,8 mun; t3 = 194,7 MuH.
Onpenenute MOPSIAOK PEaKIMU U paCCUUTANTE KOHCTAHTY CKOPOCTU PEAKITUH.

3. 3amanue 175 IPOBEPKHU YPOBHS «yMeTb» — wi 0, unu 2 6arna:

OKBHUBAJICHTHAs! 3JIEKTPOIPOBOAHOCTh OECKOHEYHO pa30aBICHHBIX PACTBOPOB
COJIIHOM KHUCJOTBHI, XJIOpMAA HaTpus u aunerata Hartpus npu 25 °C paBHa
coorBerctBenno 4250, 128,1 m 91,0 Cmcem*mons?. KakoBa OSKBHBajeHTHas

AIIEKTPOIPOBOITHOCTh OECKOHEYHO Pa30aBIEHHOTO PAacTBOPa YKCYCHOM KUCIOTHI MPHU
25 °C?

Kpurepun UTOroBOM OlIEHKH 32 IK3aMEH:

«OTIUYHOY - IPU CyMMe OaiioB 5 ui 6;

«XOPOIIIOY - PU CyMMe 0aioB 4;

«yIIOBJIETBOPUTEIHHOY - IIPU CyMMe 0auioB 3;
«HEYIOBJIETBOPUTEITHLHO» - IpH cymMMme OasutoB 0, 1 umum 2 Oamna;

CocraBurens: goir. kapeapsr bXC A.A. Crenauéna

3asenyrommii kadenpoit BXC M.I'. Cynpman
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