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I. OIMCAHUE NTPOI'PAMMBI

Hacrosimass mporpamma BCTYNUTEIBHOTO SK3aMeHa B aCHUPaHTypy IIO
cneyuanonocmu 1.4.6 dnexmpoxumus (Xumuueckue HAyku) TpeaHA3HAUYEHA s
OCYIIIECTBJICHUS TIpHieMa Ha OOy4YeHHe Mo 00pa30BaTEIbHBIM IPOrpaMMaM BBICIIICTO
o0pasoBaHms - TPOrpaMMam MOATOTOBKYA HAYYHBIX U HAYYHO-TIETarOTUYECKUX KaJIPOB
B aCHHUPAHTYPE W COJCPKUT OCHOBHBIE TEMBI W BOMPOCHI K DJK3aMEHY, CIHCOK
OCHOBHOM M JIOTIOJTHUTEIHHON JIUTEPATYPhl M KPUTEPUH OIICHUBAHUSI.

II. OCHOBHBIE PA3/IEJIbBI 1 BOITPOCBHI K OK3AMEHY

1. TepMoaMHAMHKA U CTATHCTHYECKAS] TEPMOAUHAMUKA

OcCHOBHBIE TOHATUSL (PEHOMEHOJOTHMYECKOW TEPMOJUHAMUKHU. TepMOIMHAMUYECKHE
CBOMCTBA CHCTEM. VIHTEHCUBHBIE U DKCTCHCUBHBIE BeNIMYNHBI. DYHKIMN COCTOSHUS U
ypaBHEHHUs cOCTOsHMS. [lepBbIii 3aKOH TEpMOJWHAMUKHU. BHYTpeHHss 3Heprus,
sHTanbnus. TermmoemkocTu. 3akoH ['ecca, ypaBHenue Kupxrodga.

Bropoii 3akon TepmoanHamuku. OOpaTumbie 1 HeoOpaTUMBbIe Tporiecchl. HepaBeHCTBO
Knaysuyca. Oueprus ['enpMmronbua, sueprus ['u66ca. Kpurepuu TepMoinHaMHU4E€CKOTO
PaBHOBECHUS CUCTEM U CAMOIIPOU3BOJIBHOCTH MPOTEKAHUS MPOLIECCOB.

TepMmoauHaMuuecKue MOTCHITAAJTBI u XapaKTePUCTUUSCKUE (GyHKITUY.
dynmamenTanbHoe ypaBHeHue ['mb0ca. YpaBuenus I'm66ca — I'enmbmronsia. Tperuit
3aKOH TepMoJuHamMuku, Teopema Heprcra, mnoctymar Ilnanka. CrangapTHbIC
TEPMOIMHAMHYCCKHUE (PYHKITUN BEIIECTB.

PactBopsl. [lapunanbHble TEPMOAMHAMUYECKUE BEJIMYMHBI. XUMHUYECKUN MOTEHIHAIL.
VYpaBaenue ['u66ca — [{rorema. JleTyuectb 1 aKTUBHOCTh. 3aKOH JEHCTBYIOIIUX MacC U
KOHCTaHTa pPAaBHOBECHUS. YPAaBHEHMS] HM30TE€PMbI, HM300apbl U H30XOPbl XHUMHYECKOU
peaKIuH.

['eTeporennsie cuctemsl. [IpaBuio a3 ['mboca. Ypapuenue Knaitnepona — Knaysuyca.
JlnarpamMmBbl COCTOSIHUSL.

TepmomuHaMuka TIOBEpXHOCTHBIX siBIeHUH. ApcopOmus. M3oTepmbl  agcopOrmm
['u66ca u Jlenrmiopa. IlommmonexkymnspHas amcopOius. AACOPOIIMOHHBIE METOIBI
MCCIIEIOBAHUSI TUCIIEPCHBIX CHCTEM.

Mukpo- U MakpocOoCTOSIHHS CcHCTeMbl. Da30Bo€ MPOCTPAHCTBO. Iproaudeckas
runotesa. TepMoauHamMuydeckasi BEpOSITHOCTh M €€ CBSI3b C dHTponueu. Pacnipenenenue
Makceemia —  bosbumMana,  cpeaHue  BeqWMYWMHBL.  KBaHTOBass — CTaTHUCTHKA.
Pacnpenenenne boze — DitHmreitna u @epmu — {upaxka.

HOCTYH&TGJIBHEUI CymMma I10 COCTOAHHAM M PpacdeT TCPMOJHMHAMHUYCCKUX CBOICTB
HACAJIBbHOI'O Trasa. BpamaTeanaﬂ, KoJieOaTenpbHas | QJICKTPOHHAasA CYMMBI 110
COCTOSHUSAM. CYMMI)I MO0 COCTOAHUAM MOJICKYJIbI U CUCTEMbI MOJICKYJL. CTaH,Z[apTHI)IG
CYMMEI 110 COCTOSAHUAM M PACUYCT KOHCTAHT XUMHUYCCKOI'O PAaBHOBCCHA.



2. XUMHYECKAd KHHEeTUKA

OcHoBHBIC TIOHATHS (PEHOMEHOJIOTHUSCKOW KUHETUKH: TPOCTHIC M CIIOKHBIC PEAKIIHH,
MOJIEKYJISIPHOCTh M CKOPOCTh MPOCTOM peakiun. KnHEeTHUeCKnid 3aK0H JIEMCTBYIOIINX
Macc, KOHCTaHTa CKOPOCTH.

CriocoObI ompesieieHnsi CKOPOCTH peakiui. KuHeTndeckne ypaBHEHUS IS MPOCTHIX
peakuuid. [Topsimok peakmuu, CrmocoObl €ro onpeeIcHus.

CnoxHbple XMMHYECKHE PCaKIM. KBa3I/ICTaHI/IOHapH0€ HpI/I6JII/I}KeHI/IC, MCTOJ
BOﬂGHMTCﬁHa. Kunernueckue YPaBHCHUA OJIA 06paTI/IMI>IX, IHOCJICAOBATCIIbHBIX H
ImapaJuICIIbHBIX peaKHI/If/'I. Hepa3B€TBJI€HHLIC " PAa3BCTBJICHHBIC ICITHBIC PCAKIINH.

3aBUCHUMOCTh CKOPOCTH PEAKLIMU OT TEMIIEpaTypbl, YpaBHEHUE AppEHUyca, SHEpPrus
aKTHUBAIINH, CIIOCOOBI €€ ONPECIICHHUS.

Teopuss aKTUBHBIX CTOJKHOBEHUMH, pacdyeT KOHCTAHTHI CKOPOCTH OWMOJEKYJISAPHOM
peakiuu. MOHOMOJIEKYJISIpHBIE peakiuu, cxeMa JIunaemana.

Teopust akTHUBUPOBAHHOTO KOMIUIEKCA. [[0BEpXHOCTH MOTEHIHAIBHOW 3HEPTrUn. Pacuer
KOHCTAaHTBI CKOPOCTH.

3. OCHOBBI JICKTPOXUMHHU

HNoH-nunonbsHble B3aUMOJEHCTBUS B PAacTBOpAxX 3JEKTposuToB. Moxenbs bopHa u ee
orpanundenus. Yucna coiapBaTaly, METOIbI UX ONPEIEIICHUS.

HoH-1oHHbIE B3aUMOJECHCTBUSA B pacTBOpax 3leKTpoiauToB. Moaenb JleOas-Xrokkens
Ui pacyeTra Ko3((UIMEHTOB aKTUBHOCTH, IMpenesbl ee MpuMeHUMOocTH. IloBenenue
KO3(p(UIUEHTOB aKTUBHOCTH MPHU BBICOKUX KOHIIEHTPALMSIX JIEKTPOJIUTOB.

OJC »snekTpoxuMuueckol enu. PaBHOBECHblE MOTEHIMAlbl, ypaBHeHHe HepHcra.
DNEeKTpOIbl CPABHEHUS 111 BOJIHOM U HEBOJIHBIX CPE/I.

CrpoeHue  3apsokeHHOW — Mex(asHOW  TpaHMIBl  3JEKTPOJ/pacTBOp  IpH
3JIEKTPOCTATUYECKOW aJCcOopOIMK HMOHOB M TpU aacopOLMM C TMEPEeHOCOM 3apsija.
Mopnens ['yu-Hanmena. AACOpPOIIMOHHBIE METOJbl ONpPENETEHUS MOBEPXHOCTH
IIEKTPOJOB.

Kunerrka »3JIE€KTpOAHBIX NPOLECCOB B YCIOBUAX AUP(Y3MOHHBIX OTpaHUYEHUH.
Bpamaromuiics  auckoBwlid  anekTpod. llomsporpadus.  Bonbrammnepomerpus.
MuUKpO3JIEKTPOIBI.

KuneTka »5IJIEKTPOJIHBIX TIPOLIECCOB B YCIOBUSAX MEIJIEHHOM CTaguu IEepeHoca
aNIeKTpoHa. BinsgHue Temneparypbl, HOTEHIMAIA U KOHLIEHTPALMU 3JeKTpoiuTa (hoHa
Ha CKOPOCTB 3JIEKTPOJHOIO IIpoLEecca.

III. PE®@EPAT 110 U3BPAHHOMY HAITPABJIEHUIO
HOATOTOBKH

Pedepar mo u30paHHOMY HampaBiE€HUIO MOATOTOBKU MPEACTABISIET COOOMU
0030p nUTEpaTyphl Mo TeMe OyAYLIEro HAy4YHOI'0 UCCIAEAOBAHUS U MO3BOJISET MOHSIThH
OCHOBHBIE€ 33Jlayd M TMEPCHEKTHUBBI PA3BUTHUA TeMbl Oyayliell auccepTalmoOHHOU
pabotel. Pedepar BkItOYaET TUTYJIBHBIM JIUCT, COJAEPIKATEIbHYIO 4YacTh, BBIBOJBI U
CIIUCOK  JINTEPATypHbIX  HUCTOYHUKOB. OO0BeM pedepara 10-15  crpanun



MaIIMHONUCHOTO TekcTa. B oT3piBe K pedepaTy mpennonaraeMblii Hay4YHBIN
PYKOBOAMTEND €T XapaKTEPUCTUKY pabOThl U PEKOMEHIYEMYIO OIICHKY, BXOISIIYIO
B OOIIMI 9K3aMEHAIIMOHHBIN Oasl.

IV.IPUMEP DK3AMEHALIMOHHOI'O BUJIETA

Bomnpoc 1. TepmonnHamuka NOBEPXHOCTHBIX sIBJIICHHUM. AncopOrius. M30Tepmbl
aacopouuu ['n66ca u Jlearmiopa. [lomumonexyspHas agcopOuus. AacopOLMOHHbBIC
METO/IbI KCCIICIOBAHUS TUCTICPCHBIX CUCTEM.

Bonpoc 2. 3aBUCMMOCTh CKOPOCTH pEaKlUU OT TEeMIEpaTyphl, YpaBHECHUE
AppeHnyca, SHeprus aKTHUBAIUHU, CIIOCOOBI €€ ONpe/IeTICHUS.

Bomnpoc 3. MloH-HOHHBIE B3aUMOJECICTBHS B paCTBOpaxX 3JIEKTPOJIUTOB. Moielb
Hebas-Xtokkenss st pacdyera KO3(G(GUIMEHTOB  aKTUBHOCTH, TMIpPEACNbl €€
npuMeHumocTd.  IloBemenue  kK03(UIIMEHTOB  aKTUBHOCTHM  NPH  BBICOKHX
KOHIEHTPALUAX 3JIEKTPOJIUTOB.

Bomnpoc 4. Conep:xanue pedepara 1o TeMe AUCCEPTAITUOHHOTO HCCIEIOBAHUS
(c mpunoxxennem pedepara U OT3bIBA Ha pedepaT ¢ OTMETKOM HPEArnoIaraeMoro
HAyYHOI'O PYKOBOJUTETS).

V. PEKOMEHIAYEMAS JIUTEPATYPA

1. OCHOBHAAA

1. ITonTopak O.M. Tepmonunnamuka B ¢puznueckoit xumun. M.: Beicmas mkosna,
1991.

2. IlanuenkoB I'.M., JleOGeme B.Il. Xumumueckas kumHEeTHMKAa M KaTaau3. M.:
Xumus, 1985.

3. OtkuHc I1., [Tayna J[x. ®uznveckas xumus, Y.1. M.: Mup, 2007.

4. lamackun b.b., Iletpuit O.A., Hupnuna I'.A. Dnekrpoxumus. M.: Xumus,
2001; M.: KonocC-Xumust, 2006; CIIO.: Jlans, 2015.

5. Hamackun b.b., Ilerpuii O.A. BBeneHne B 31EKTPOXUMUYECKYIO KHHETHKY.
M.: Bricmag mxkoia, 1983.

2. JOINOJIHUTEJIbBHASA
1. Otkunc I1. ®usznyeckas xumus, 7.1 u 2. M.: Mup, 1980.

2. MbpaBun-Xp03 3.A. Duznueckas xumusa, 1.1 m 2. M.: HNHoctpanHas
auteparypa, 1962.

3. ®pymxun A.H., baronxuii B.C., Moda 3.A., Kab6anoB b.H. Kuneruxa
ANEKTPOAHBIX mporeccoB. M.: uza-so MI'Y, 1952.

4, Baromkuii B.C. OcHoBsl 25iekTpoxumud. JI.: Xumus, 1988.

5. Kopeita U., [IBopkak U., boraukora B. Dnexrpoxumus. M.: Mup, 1977.
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6. Heromen JIx. DnexTpoxumuueckue cuctemsl. M.: Mup, 1977.

7. ®errep K. Dnexrpoxumuyeckas kuHetuka. M.: Xumus, 1967.

VI. KPUTEPUU ONEHUBAHUA

YpoBeHb 3HAHMM NOCTYyHAKOIWMX B acnupantypy MI'Y onenuBaercs 1o
necsatuOauibHOM 1mikane. I[Ipm OTCYTCTBMM MOCTYHAIOUIETO HA BCTYIHUTEIBHOM
DK3aMEHE B KadeCTBE OILCHKM IIPOCTABIAETCS HesBKa. Pe3ynpTaTel  crauu
BCTYNUTEIbHBIX IK3AMEHOB COOOIIAIOTCS OCTYNAIOIIUM B TEUEHUE TPEX JHEH CO JTHSA
HK3aMEHa MyTEM UX Pa3MEIIECHUs Ha caliTe U UH(POPMALIMOHHOM CTEHJE CTPYKTYPHOTO
noApasfencHus. BceTynurenbHOE UCHBITAHUE CYUTACTCA  IPOMIEHHBIM, €CIHU
aOUTYpUEHT MOJIYYUI CEMb OAJIJIOB U BBIILIE.

BerynurenbHbIi 3K3aMeH MO CIIENUaIbHOCTH MPOBOAUTCS B YCTHOU (popme, o
9K3aMEHALMOHHBIM OMJIETaM, U COCTOUT M3 YETHIPEX BOIPOCOB (TPEX BOMPOCOB IO
pa3NMYHBIM pa3jeliaM MpPOrpamMMbl BCTYNUTEIBHOIO 3K3aMEHA M BOIIpoca IO

pedepaty).

0 Her oTBeTa HU Ha OQUH U3 TPECX 3alaHHbIX BOIIPOCOB, 1100 OTKa3 OT OTBETA.

1 OTcyTCTBYIOT OTBETHI Ha 00a 3aJaHHBIX TEOPETHUYECKHX BOIPOCA, CYIECTBEHHbIE
HEJOYeThl NPU H3JI0)KEHUH TeMbl pedepara, BbBISBICHHBIE NMPU €ro AKCIEpPTHOMN
OLIEHKE, JINOO YKa3aHHBIE B OT3bIBE.

v

3HAHUUN

2 OTCyTCTBYIOT OTBETHI Ha 00a 3aaHHBIX TCOPETUUCCKUX BOIPOCA, HE3HAYHUTCIBbHBIC
HEOOYCThI IPpU H3JIOKCHHUU TCMBbI pe(bepaTa, BBIABJICHHBIC IIpU €TI0 3KCHepTHOI7I
OIICHKC, oo YKa3aHHbIC B OT3bIBEC.

i ypOBEHb

v

MuHuMaIbHBI

3 OTcyTcTByeT OTBET Ha OJMH M3 33JaHHBIX TEOPETHMYECKHX  BOIPOCOB,
(GparMeHTapHbIiI OTBET Ha BTOPOM 3aJaHHBI  TEOPETHUECKUH  BOMPOC,
3HAUUTENIBHBIE TPYJHOCTH B CONOCTaBICHUM U AHAJINU3E CBEICHUN U3 PA3IUUYHBIX
pa3zfenoB IMporpamMMbl, 33 UCKIIOUYEHUEM H3JIOKEHMs TeMbl pedepara (Ha OCHOBE
€ro SKCIEPTHON OLIEHKH, TUOO OT3bIBA).

(v

4 OTCyTCTBYET OTBET Ha OJUH M3 3aJlaHHBIX TEOPETHMUECKHUX BOIPOCOB, HEMOJHBIN
OTBET HAa BTOPOM 3aJaHHBIM TEOPETHUYECKHUI BOIPOC, 3HAYUTEIbHBIE TPYJAHOCTH B
COIIOCTABJICHUHM W AHAJIM3€ CBEICHUW W3 PA3JMYHBIX Pa3[eloB IPOrpamMMbl, 3a
UCKITIOYEHUEM H3JI0KEHHUSI TeMbl pedepara (Ha OCHOBE €ro 3KCIEpTHOM OLEHKH,
00 OT3HIBA).

1 ypOBEHb 3HAHUH

v

Husku

5 OTCYTCTByeT OTBCT HA OJWH U3 3aJIaHHBIX TCOPETHUICCKUX BOIIPOCOB, MOJIHEIN OTBET
Ha BTOPOM 3aJaHHBI TEOPETUYECKUH BOMPOC, 3HAUUTENbHBIE TPYAHOCTH B
COIIOCTABJICHUY W aHAJM3€ CBEJCHUN W3 Pa3MYHBIX pa3Jie]oB TPOTPaMMBI, 3a
UCKITIOYEHUEM H3JI0KEHHUS TeMbl pedepara (Ha OCHOBE €ro SKCIEePTHOU OICHKH,
00 OT3HIBA).

v

3HAHUU

6 Henonubie oTBeTHl Ha 00a 3aJaHHBIX TEOPETUYECKHX BOMPOCA, 3HAUUTEIHHBIE
TPYAHOCTH B COIIOCTABJICHUM W aHaJIW3€ CBEACHUH W3 pa3IMYHBIX pPa3JeioB
MpPOrpaMMBbl, 3a HWCKIIOYCHHEM WU3JI0KEHUs TeMbl pedepara (Ha OCHOBE €ro
AKCTIEPTHOM OIICHKH, JIMOO OT3hIBA).

Cpennuii ypoBeHb

7 Ilonuple oTBETHI Ha 063 3aIaHHBIX TCOPCTHYCCKUX BOIIPOCA, HC3HAUUTCIILHBIC
TPYAHOCTH B COIIOCTABJICHWW W AaHAJIHM3€ CBEICHUW W3 pAa3MYHBIX pa3zeiioB
IIPOTrpaMMbl, TMO0 HE3HAYUTEIbHBIEC HEJOUYETHI MPU U3JI0KEHUHU TeMbI pedepaTa (Ha
OCHOBE €T'0 dKCIIEPTHOM OIEHKH, TNOO OT3hIBA).

YHEBIN

HoctaTto
YpOBEHb




[TonHble OTBeTHI Ha 00a 3aJaHHBIX TEOPETUYECKUX BOMPOCA, HE3HAYUTEIbHBIC
TPYJHOCTH B COIIOCTABJICHHM W AaHAIU3€ CBEICHUM W3 Ppa3IMYHBIX pPa3leiioB
MIpOrpamMMbl, 100 HE3HAYUTEIbHBIE HEJOUYETHI IPU M3JI0KEHUHU TeMbI pedepaTa (Ha
OCHOBE €r0 3KCIIEPTHOM OLIEHKH, JINOO OT3bIBA).

Bricokuii ypoBeHb

3HAHUU

9 HcuepnbiBaromye OTBEThI Ha BCE 33JaHHBIE BOMPOCHI, CBOOOJHOE BIIAJCHUE
MarepuaioM, MMEKOTCS HEJOYEThl IPHU COINOCTABICHUM W aHAJIU3€ CBEICHUM W3
pPa3IMYHBIX pa3felioB MPOTpaMMbl, JIMOO HE3HAYUTENBbHBIE HEIOYEThl MPHU
U3JI0’KEHUU TeMbl pedepaTa (Ha OCHOBE €ro 3KCIEePTHOM OIIEHKH, TUOO0 OT3hIBA).

10 | WcuepnbiBaromye OTBEThl HAa BCE 3aJaHHBIE BOIPOCHL, CBOOOJHOE BIIAJICHHE

MaTepUajoM, TI'PAaMOTHBIE COINOCTABJIEHUE M aHAIM3 CBEACHUN M3 Pa3INYHBIX
paszenioB MporpamMMbl, YBEpEHHOE BiaJleHHe TeMoil pedepara (Ha OCHOBE €ro
HKCIEPTHON OLEHKH, THOO OT3BIBA).

Vil. ABTOPBI

1. n.x.H., npodeccop Hupnuna ['anuna AnexcanapoBHa.




