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1. HEJIV GCBOEHAS TUCHMILIY H b

Lenvto ocsoenus Oucyunnuns: «DuzvdecKas XUMHUL» SIBILCTCH O3HAKOMIICHHE CTYJICHTOB ¢
COBPEMEHHBIM COCTOSHNEM XHMUUECKOH RAYKHM B €€ YacTH, Kacalow(eics 0CHOB CTDOCHHS BEIIECTBA, OCHOB
XHMHYECKOW TePMOAUHAMHKH, TEPMOXUMHK, YY9EHHS O XHMEHSCKOM PABHOBECHH, OCHOBHBIX
3aKOHOMEPHOCTCH XUMHYECKONH KHHETHKI, ;

3adauu xypca. 3uanue OCHOBHSIX NOHATHH ¥ 3AKOHOB XMMMI. KAK OTEOH H3 OCHOBOIIOJIATAKOLIHX
CCTCCTBEHHOHAY THBIX JMCIMILINH, CTANC B HACTOALIEE BPEMS Da3rcoM /ils H3VHSHNS MHOTHX TPAKTHYECKH
BKHBIX BBICOKVX TEXHONOTHH, B TOM YHCJIE — HAHOTEXHONOrHA. Kpome OBIIajeHHS OCHOBAMH TEOPHUH
XUMHYCCKOM CBA3H, NPEeACTABICEUAMA O (DH3MKO-XHMHEYECKHX CHCTEMAX ¥ 3aKOHAMH TEPMOIMHAMHUKH,
HMEETCs HeoOXommMocTh G0siee TECHOIO 2HAKOMCTBA € KOBKPETHBIMY UPHTIOREEISIMH UX B TEPMOXHMHH,
pacuérax XMMHYECKHX DAaBHOBECHH, TePMOAMHAMHAYECKOM AHAMM3E XUMHYSCKAX CHCTEM. OtaenbHoOlM
BaXKHeHIuel 3a)iauell GB7ISCTCH H3YYEHHE OCHOB XHMHYECKON KHHETHKI 1 CBIIaAes e METOMKOH pacuéroB
cKopocTeit xumreckux peaxuuil. OT cryienTa TpedyerTcs He TObEO yesoenne o0umMx e U NPHHIUIIOB
TEOPHH, HO M ¥X aKTHBEOS [PEMENCHWS, NPHIOKECHUE K aKTYaibihM 3a3a98M XHMMH, XMMHYECKON
TEXHOJIOTYH M MHOTHX EBICOKHX TeXHONOTHM, TAKHX KAK HAHOTEX OO0 1.

B mporpamve Ha OCHOBE W3NOKEHYS OCHOB XHMHYECKOH TEPMOAKEAMMKNE W KHWHETHKH H 0OmuX
BOTIPOCOB JIEKTPOXUMEM PACCMOTPEHE! BONPOCH HX HPAKTHYECKOTO NpMMEHEHHA s TCPMOXUMHAYECKUX U

KHHETHYECKHX Pacu@Tos, & TakiKe Paciéion XMMHYECKKX PABHOBECKI,
2. MECTO JUCUMIVIAHBI B CTPYKTYPE OIIOI BO

Huciannnia «Dr3HEecKas XUMIS» HIY94CTCS B BAPUATHRHON 9acty yueGHoro miana.

Hepeuen: rmuciun iy, HEOGKOFAMEIX /I8 YCREUTHOTO M3YHeHN S IO LTS «DU3HIecKas XUMHSY.

1. Maremsarmka.

2. Ousnka.

3. Obwas ¥ HeOpraHW4ecKas XUMHS.

4. OpranysecKas X|umusl.

OcBoense nucHaTgHs «Ou3aueckas XAMUS» HeOOXOLHMO Kak NpEIIuecTByIomee AN H3y4eHHs
CHIEAYIOMMX JIHCITMILIVIL

1. Koanoninas xumns,

2. Ilponecchl B anuaparTs XaMAYECKoR TeXHONOMHH.

3. Obwas XHMHIECKas TEXHONOTHS

4. MozenupoBanie XUMKEKO-TEXHONOMMYECKAX IPOLIECCOB.

5. Xumus 7 puzuKa noaEMepos
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3. KOMIIETEHIMM OB YYAIOMENOCSH, ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHUS (HCHMITIMHLL (MORYJist)

B npouccce ocsoeris JaHHON JMCHMIUIMHE! cTymeHT QopMmpver JIEMOHCTPHPYLT CIEAYIOIHe
KOMIIETEHIIHH: 3
TOTOBHOCTL MCHO:IB30B4ThH 3HAHT O CTPOCHMM BILIECTBR, IPHPOLS XUMUYECKON CBA3H B PA3TMIHBIX
KIaccax XMMHYCCKHX COCIMHEHME Jns (OHAMAHHS CBOMCTB MATEPHANOR ¥ MEXAHHIMOB XHMHYECKHX
OPONECCOB, MPOTeKAIUX B 0Kpyiaromem mupe (OITK-3).
B pesynbrate 0cBOCHYS AHHON AYCOUIIRHEL 06y YA0MmuACT TOAKEH 1eMOH CTPAPOBATD CIIEAYIOLIHE
pesynbrarsr 00pazoBaHus:
1) 3nats:
® OCHOBEI COBPEMEHHBIX TIPE/CTABIEHKI O CTPOCHUN Mosieky (OITX-3).
¢ OcHoprbe 3210Hbl XuMHSECKOH TepMoTHHaMuKH (OITK-3),
o VYwuenne o xunuueckoM pauosecun (OTIK-3).
 OcHOBHBIE 3axX0HbI XHMIYeCKOH Kuretniu (OTK-3).
2) Ymersn:
o Tlonb30BaTbs OCHOBHBIME TEPMOXMMHYECKHMH YDaBHEHHSMA i i POBOJIATE  COOTBETCTBYIOIIHE
Bbryrcienns (OLIK-3). .
o PaccunThBaTL XMMHUECKHE DAEHOBECHS U ONPEHENATH Hanpasnerye 00paTivMoli XMMHYECKOH peaKiuu
(OIK-3).
o PaccynThiBaThL CKOPOCTE XMMUUECKOH PEAKIlHA B TAHHSLIX yenosrax (OITK-3).
3) Baagers:
® OCHOBHBIMHM METOJAMH PACuETa TEIOEBIX IPPEKTOB PeaKuuit (OITK-3).
o Meronamu pacuéTa XAMKEYECKHX pastoBecui (OTTK-3).
® OcHoBHbIME KUHETHUECKHMHA ypaBtenamu (OTIK-3),
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4. CTPYKTYPA M COAEPKAHME JTACHMILTHHBI (MOIY.IA)

O61mast TPYAOEMKOCTD AHCIHIUTIHBL COCTABISCT 7 324ETHBIX eANHHMI, 252 Jaca.

No | Paszen auciariaHel Bun yueGuo# paboTsl, BKIIOUAs O6bem Dopmbl
n/m | caMOCTOATENIBHYIO paboTy yuebHO#H | KOHTpOJIS
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i MHTEPAKT | cemecTpa)
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1 [ Ocuosusie nonstasim |3 | 1-6 | 12 6 24 8/44 | Peiirunr-
TEPMHHOIIOTHS. i : KOHTPOJIb
DU3NKO-XHMHAUECKHE i { ' Ne 1
CHCTEMBI. | I ,
Temneparypa. | ; .
TMepsriif 3ax0H {
TEPMOIUHAMHKH. 4 f
DHTANBINS. , i I
TemioéMKoCTE. i | |
TepMOXUMHS. e |
2 | ®opmysna Borbumana. ] 3 [78 4 8 2/50
Bropoti 3axon l |
TEPMOUHANHKH. f
Kpurepuii | '
CAMOMpOMIBONBHOCTH | |
| H30TEPMUISCKAX j {
MPOIECCOB. | | |
W3z06apHo- | j |
1 H30TepMHYECKMiT U } ; i |
H30XOpHO- ! ‘
H30TePMUCC KA 1 . .
i HOTCHIHAJBI. | peTHi | : ; {
3aKon - : [ i
TEPMOMHAMAKH. | | | ‘, .
3 | nasuoe ypasuenme |3 | 9- 4 | |6 '8 2/20
TEPMOJMEAMFKH |10 Lo |
Xumuueckui : | : !
HOTEHIMA. § j i
Vpaenenue [ 'uG6ca- | ‘ | i g
TenbMronbia. Y-l . |
TepmoarHaMuKa | | ;
(azosrix nepexosos. | I .‘ ;
PaGora uuiiia Kapro. | | ; |
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Xumuuecroe
paBHOBecHE. 3aKOH
JICHCTBHS Macc.
Cranpaprisiit
H300apHbIi
MOTEHIMAT PeaKiHi.
Koucrantsi
pasnoBecus: Kp, Ke,
Kx. Ypasuenns
M30TEPMbL. H300apsi 1
H30XOpET Bant-
Todda. Kourepna
XHMHYECKOTO
PaBHOBECH.

e

11- [ 4

12

4

O6me cxeMu:
pacy€ToB XEMHYECKHX
pasHoBecuit. Meroa
Témruna-Tsapnvana.
Pacuér cocrasa
PaBHOBECHON CMecH
IO KOHCTEHTE
PaBHOBECHS!.

Da3oBLIE pABHOBECHS.
Ipaguno ¢eas I'uboiea.
Hwuarpaviiei
COCTOSHTS
OJHOKOMIIOHEHTHBIX
CHCTEM.
JIByXKOMIIOHEHTHbIS
cuctembl. Cacremsi ¢
obpasosaimem
XUMHYECKOTO
COENUHEHUA U C
obpazoranvemM
TBEPABIX PACTEOPOE.

Tepmominamuka
pacTBOpOB
Konnentpaimn.
VpapHenwue 'uG6ca-
Jlrorema. 3akonnt
Payas u lenpu.
3akonb! KoHoRaOBa.
D0YILIHOCKONHYSCKHH
M KPHOCKONMYECK K
apdexr. Zaxor
pacnpe/ic/icHad.

Bceero

XaMuyeckas
KuHeruka. CKopocty
XHMUYECCKEX Dearl{ui.
ONeMeHTapHbIS
XUMHIECKUE Peaking;
KHHETHUECKOES

(e8]

2/20 | Peiirunr-
KOHTPOJIb
No 2
|
3/30
2| 6/50
!
|
113 | Peitranr-
9 KOHTPOIb
| Ne 3
|
|
é
|
24/33 | Dxsamen
| (36)
! 225




YPaBHEHHE CKOPOCTH.
Peanbhbie
XHUMHYECKHE
npoueccsl. Hopaiox
peaknuy. Onucanye 1
XMMHYECKHX peaknyi |
muddeperHipansHbMy
ypaBHEHUAMA.

10

Heobparumbie
PpeaKIuy 11epBoro 1
BTOPOTO, TPETHEro 1
N-HOTO HOPS/IKA.

11

Mertoab! onpenesienus
TOPSIAKA PeaKiHn.

12

3aBUCHMOCTD
CKOPOCTH PeaKifu or
TEMIEPaTypPbl. 3aK0H
ApperHyca. JHepris
AKTHBALWH.
OHeprerTuyeckas
JuarpamMma
XHMHHUECKO#H peaku#u.

Peiitunr-

KOHTPOJIb
No 1

13

Mexanizm
XHMHYECKUX peakiui.
Teopus aKTHBHBIX
coynaperuii. Teopust
AKTHBHPOBAHHOTO

14

|

|
KOMILIEKCA. |
Karanuruueckie 1
peaKimy u ux |
MEXaHH3M. i
Karanuzaropst, J
NPOMOTOPBI,
HHTHOHTODLL.
TI'oMorensbIi KaTaius.
T'ereporenisiit
KaTtaJin3.
DHepreTHyccKas
JuarpaMma
TeTepOreHHOro
KaTainsa.

15

OCHOBHSIE [IOHSTHS |
IMEKTPOXAMHH.
DNEKTPOXUMHANECKHE
peakiuy. 3aKoHb
@Dapajes. Teopus
Appenuyca. Y uensnas
M SKBHBAJICHTHAS
IMEKTPOIIPOBOHOCTS
SMEKTPOITHTOR. |
Merob B3Mepes s
AIEKTPONPOBOIHOCTH. |

1/50

3/30

Peiitaur-

KOHTPOITb
Ne2

2/25
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DNeKTpoXuMHUHECKHE

JJEMEHTHI. J.1.C.
IMpaBuia mocrpoerus
JNEKTPOXHMHYSCKHX
uenei. M3mepenue
3.1.c. HopmansHere
aneMerTHl. Crpoeste
TPaHHIbI JJICKTPOL-
pactBop. [eoiHoMi
SIEKTPHICCKUI CHIOM.

17- 1
18

1/100

17

VYpasuenue Heprera.
DNexTpoansL:
MOTEHIIHANEL

DNEeKTPOAB! HEPBOro U

BTOPOro poja. Busl
EKTPOIOB.

4

|

| |
i |
el
|

17- 1
18

PeiiTunr-

KOHTPOJIb
Ne3

Beero

18

36

18

15/28

3auér ¢
OlL.

Hroro

54

72

90

39/31

1 3au. ¢
oi., 1 5k3.
(36)




—

COAEPKAHHE KYPCA

KJIACCHYECKASA TEPMO JRHAMUKA

1. Beeacunue

DU3HKO-XHMUAYUCCKHR  (OX0N K ONHCAHMIO HPHPOAL. 1omiolaHaMiAKa Kak nayka. ®usmko-
XHMHYECKHE cucTeMbL VX Knaccudaians.

2. Tepmonunamuueckoe onycAHNHE XMMBHECKHX cucrer. llepppiii 3akod TePMOIHHAMHKH.
Tepmoxumusn

IlapameTpsl coctosmmst ¥ (YHKIHH COCTOSHAS. DKCTSHC! BHBIC M WHTCHCHBHBIE CBOMCTBA.
YpaBHEHHE COCTOAHHA HACANILHEI [a30B. DHIUKO-XHMIHCCKAC [POUCCCHl U UX KiaccupuKanms.
PaBHOBeCHBIE ¥ OOpaTHMLIC NPOLECChl. PABHOBECHOE M CTALHONENHOE COCTOMHME. Dynxiuu nepexosa.
Hynesoii 3axon TepmouHamuki. Temuepatypa. Buyrperuss sueois 7. Teinora u pabora. [TepBbiii 3aK0H
TEPMOAMHAMHKH. Tennora MIOXOPHOTO M W300APHOLO LPONCCCOB.  OHTansmus.  TeIIOEMKOCTE.
CranpnaprHbie MOJIbIbIE Bemmyuibl. Pabord pasmugHbix nponeccon. | epmoxums. 3axon lecca. Tennossie
apdeKTsl XuMAUeCKHX peakmui # (azossix repexosos. Tennorn pacTsopenus. 3aKoH Kupxrodda.
Kanopumerpus.

3. Durponusn. Bropoii 3axon reprogaHamukn. TepMonuna v <He o TeHIMATSL

Pacnipejienenne sreprun. Cratucradeckoe oGocHosanme i1y pornn. Gopvyna BonsiuMana. Bropoit
3aKOH TepMONHHAMMKH. CTaHIApTHLIC MOABHBIE YHTPOMEM. [enieparypHas 7aBACHMOCTD IHTPOIMHH.
OHTPOIUS CMEIICHHSA; 3HTPONAS (AIOBHX HEPEXOoB. CamMorp H?BOILHOCTS tpoieccos. Kpurepmit
CaMOMNPOU3BOJILHOCTH  M3OTEPMUHCCKHX  [POLECCOB.  Mzofiapio-uiorepmuveckuii  u H30XOpPHO-
M30TEPMHUYECKHI NOTeHIuAL, Maxenvanshas K MaxcuMaripils nonessad  pabora. AGCOMIOTHBIC
suTporuy. Tpernii sakon repmoaunavisky. [NagHOE YPABHEHHC TePMO/ HEAMEKH (0fbeIMHEHHbIH 3aKOH)
ZUISL 3aKPBITBIX A OTKPBITHIX CHCTEM. X UMUYECKHH NOTERIMAL. XApaT epucTiaecKkue (t;yuxuim. VpasHenue

I'm66ca-T'enpMronbiia.  3aBHCHMOCTS  XHMWYECKOTO MOTEHINAN: OF 14RTCHHS W KOHIEHTPALKH.

o

DYrATHBHOCT M AKTUBHOCTH. TepMojiiamMuka (paszoBhIX NEpexoion. Y pasuenre [Cnane#ipona-Knaysuyca.
Da3oBBle MEPEXO/Ibl MEPBOTO | BIOPOTO POAA. 3aBHCHMOCTS JEAIE 1115 RACEIISHEOTO 11apa JKHJIKOCTH OT
TeMmepaTypbl. PaboTa HI0TEPMIHECKOIO W aAMA0ATHYECKOG  pACHMpeNHd  (CHKATHS), Vpasuenue
aymabarst. Luir Kapro.

4. Yyeune o XHMHUYECKOM ParniBecHy

3akon aeticramst Mace. Crannaptisii u3o0apHblit HOTeRIMA) peary y. KoHCTAHTH pasHoBecus K,
K., Kx. Ypasnenue usotepmsl Baur-Todia. Deveporennsie pasiopecus. Vpasneunsg #306apbl U H30XOpbI

Bant-Topga. Biuayne nasicnus v xaraiu3aTopa Ha PasHOBECH:. K PHTENHY XIIMHMECKOTO PaBHOBECHSL.

Ipanmyn Jle-1latenve-Bpayna. Ofume cxemsl pacu€ros xumuuccinx passosecaii. Meron TéMkuma-
Isapumana. Pacuét cocrara pasHoBECHOMN CMECH O KOHCTAHTE ek | CBCCHA,
8
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5. Ma3oBble PaBHOBECHS

[oustve o xommouewte, (Gase. wumene crenede’  cpobonsl.  [lpasuno ¢as TI'm6Gea.
OHOKOMITOHEHTHBIC CHCTEMEL [lMarpansibi COCTOAHHES ONHOKOMTIOHEHTHEX CreTeM, JIBYXKOMIIOHEHTHBIE
cucrembl. Tepmuueckuii asains. Crertemel ¢ 00pasoBaH¥em X iUCCKOIO COCHMHCHHMS, IUIABSLIMECS
KOHIPYDHTHO ¥ HMHKOHIPYIHTEO. JIBYNXKOMDOHEHTHHIE CHCTEME! ©¥HEOIDAHMYEHHOHW M OrpaHMYCHHOH
PacTBOPHMOCTRIO KOMIOHCHTOB. TEE8p/ILIE PACTEOPBL

6. TepmoanHAMEKS PACTBOPOS

OcuoBHble nouathd. Kowpenrpauud. llapopanibBsie Monninie peluudnbl. YpasHenne I'mG6ca-
Jliorema. 3axoini Payas 1 [enpa. Mieaiibibie H NpeACIbHO pasbasiciibie pac1s0pbi. PeanbHble pacTBOPEL
IonoxurenpHble M OTpHUATENLHLE  OTKNOHeHMs OT akosa  Payns.  3akonsl  KoHopanosa.
D6yUHOCKONHUeCKHH W KpHockormueckuit sghext. Pacnpercneitic pactBopPHEOTO BEINECTBA MEXAY
JBYMSl HECMEIIABAIOMMMHUCH HKHIKOC AV, IKCTPAKIUS 13 pactsopo i Ocmoe. OCMOTHYECKOE NaBleHHE.

CoBepllIeHHBIE U PeryaspHbie pacTBopEL.

XUMHUYECKAH KHMHETHRA

7. ®opMaabHAs KHHETHKA

CKOpOCTYH XUMHHYECKUX peakiiyiii. JIeMeHTapHble XUMHHCCKHT PSaKiil: KHHETHYECKOE YPaBHEHHE
cxopoctd. MoviekyaspHocTs, Hpavias u o0paTnas 3aiayn KHHCT,I0. Pea mbuble XMMEYECKHE MpPOLECCHI;
KHHETHYECKOE VpaBHEHHE CKopocty ik peakituit. [lopaaox peannt. Onueanyue XHMHYIECKMX peakiui
maddepeHnuansEbME ypaBHeramMi. [ipsvas 1 0OparTHas 3871w KUHCTHKE Ul PCANBHBIX PeaKimid.
HeobpaTiMble PEakIWi HIEPBOTO ¥ HIOPOr0, TPETEro # N-HOTO nonzika. MeTonsl onpeieNeHus nopsaKa
peaKimy. 3aBHCHMOCTH CKOPOCTH DEAKIMM OT TeMmeparypsi. 3anci ApneHiyca. DHEprus aKTHBALMH.
DHepreTHyecKas ANarpamMma xuMuuecicol peakiani.

8. Mexanuim XHMMSeCKNY Pearijmi

OCHOBB! MOJEKYIAPHO-KHHETHICCKON TeopHu. bBumonexy.uipusie peaxuun. Teopus aKTHBHBIX
coynapenuit. Teopnst akTHBAPOBAHHOTO KoMILIEKCa, CpaBHEHEE JiBy X Te0PUi.

9. Karaqn:

Karanurudeckue peakumu # nx mexagusM. Codcrsa xata mszaropos. [[poMOTOpPBI; HHTHOHTOPEL
DHeprus aKTHBALMA KATATATHYECKHX 1 HEKATAIMTHYCCKHX peaxiy i [ omorennsii karanu3. Mexanusm u
TEOpHs TOMOTCHHOrO Karauuse I'ercporcuHbli Karamus. Katemotopsl juis reTepOreHHOro Karaimsa.
MexaHH3M reTepOreHHO-KATANHTHICCKUX PeaKiini. DHePreTut ccka: 1Mar PAMMA NeTePOTeHHOro KaTalu3a.

Kunernueckas u gud$y3uoHHas 0014CTH FeTeporeHHO-KATAIHTH 420 KOr 0 Ipoliecea.




JIEKTPOXUMMSH

10. PacTBopst 3MeKTROSRTOR

OcHoBusie nousTHs dnekTpoxmvii. [lposoasuKe nepeoro @ s1oporo poa. DIeKTPOXUMHUYECKHE
peaknun. 3akonsl Dapanes. Teopus VISKTPOIMTHYECKOH MUCCOIHaNAN Sppennyca. Koadpuument
aKTHBHOCTH 3JICKTPOJIHTOB. YI€/ibHon 1 IKBHBANEHTHAS 37eK DOTOROAIOCTE JEKTPOIHTOB. MeTosl
H3MEPEHHUs IEKTPONPOBOAHOCTH. Jaxon paseefenua Ocrsans o, TepMoauHAMHYECKas KOHCTAaHTA
Jqucconuanin. CTEneHE AMCCOHan iy

11. DutexTpoaBHKy HEe CHIL!

Onmexrpoxumuvecie  oneventai. e,  Ckadku  noterimaios.  [Ipasuna TOCTPOEHHS
NEKTPOXMMHUCCKHX neneH. Msmepenve a.1c. HopMansise oreve iri. CTpocHHe rpaHAMBI IEKTPOJI-
pactBop. [lBoiiHoil snexTpuyecicnii cioi. Ypapaenne Hepucra. Do rponasie NOTERIMATIDL DieKTpoIBI

CPaBHEHHSA. DNCKTPO b HEPBOIO ¥ BTOPOI0 POJE.
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JABOPATOPHBIE PABCTEI

1. Omnpenenenne MHTErPANBLHOI TCIUIOTH PACTBOPEHNS CONECH

2. OmpexencHye MOBEPXHOCTHOIO HATSIKEHNHA HUAKOCTH.

3. Pedpaxromerpus. 3

4. Kpuockorus u 36ynisocKoniis.

5. Onpenenesivie kodbpuunuents DacTPECICHNS BEMECTEA 401y  BYMS  HECMEIIMBAIOMMAMUCS
KHIKOCTIMH.

6. TanbBanmueckue aneMenThL. M3Mepeniie 9.1.C. i AMEKTPOMHE [OTEHIHANOH,

7. Tlotenmnomerpudeckne uamepetis (pH-meTpus).

8. HaMepenme 51€KTPOHPOBOAHOCTH PACTROPOB MEKTPONHTOR.

9. Ompezenenre NOPs/iKa PEaKiK o BPEMEHH HOAYpUCHaa

10. KuneTnka pazjioxkeHus NEPOKCH 2 EOIOPOAA.
11. Hccnenopanve KRHETHKA PEAKLIMY MO AMPOBAHNS AUSTOHA.

12. Kunernka peakiuy OMBIIEHUA CAOKHOTO HPHpPa METOULI0.

5. OBPA3OBATEJBHBIE TEXHO IO WHA

-
Hsnoxenne TEOPETHUECKOTO MaTepHaia OCYMIECTRASETC ¢ [IPUMEICHIEM JNIEKTPOHHBIX CPEJCTB

o0yueHus.

HekoTopsle pasjienbl TEOPeTHYCCKOTC KVPCa PACCMATPHEAIC S ¢ KOO/ b30BAHNEM onepexaromei
CaMOCTOATENIBHOU pPAGOTHI: CTYACHTH HOAYYAIOT 3QaHAC bl 1IVSEHMe HOBOTO MaTepWaia 10 ero

H3JIOKCHHS Ha JICKI[Y.

HcnonkayloTes aKThBHBIE ¥ HHTEPAKTUBHBIE (GOPMEI Ofy 4Cius: KOMITBIOTEPHBIE  CHMYNISITAN
BBIYHCIHTENbELIX QITOPHTMOB, paslop KOHKPETHBIX MPUMEPOB /Ui DACCMATDHBACMBIX airoput™oB. Ilpu

YTEHHUH JIEKIIHH MOTYT NPUMEHATHCH IKCITPOMTHEIE NCHXOMOTMYES KM 2 ITIOMEL

IIJISI OHCHKHM OCBOCHWsA TCOPETHYSCKOTO Marepuaia C1y 1cHTaM! WCHONL3YIOTCS. NMMUCBMEHHbIE

KOHTPOJIbHBIE paloTh! ¥ YCTHELH ONPOC.




g0

9.

10. Tennora npouecca npu nocrosigHoM 00bEMe. TeroéMKOCTb.

6. OLHEHOYHBIE CPEACTBA JUIsi TEKYI{EIO KOHTPOJISI YCIHEBAEMOCTH,
IMMPOMEXXYTOYHOM ATTECTALMHA 110 UTOIAM OCBOEHMS AUCHUILIMHBI W
YYEBHO-METOAUYECKOE  OBECIIEYEHHWE CAMOCTOSITEJIBHOM  PABOTHI
CTYJAEHTOB.

KonTpo.ibHbIe BONPOCH! At IpOBeAer s PeliTHH-KOHTPo.Ad. 3-ii cemecTp
PejiTunr-xouarpoas Nel
TepMoMHAMUYECKHE CUCTEMB! H HX KIACCHHKALMs,
PaBHOBecHOE, HEPABHOBECHOE H CTALMOHAPHOE COCTOALHE.
WHTeHCHBHBIC M SKCTEHCHBHBIE CBOHCTBA TEPMOMHAMMAYECKHX CHCTEM.
[Tapamerpsi coctosuus 1 QyHKimu coctosana. Maremetudeckas o6paboTka GyHKIHH COCTOSHU.
CaMonpOH3BOIBHBIE H HECAMOIIPOU3BOIBHBIE IPOLECCHI.
PaBHOBecHBIe, HEpaBHOBECHBIE H OOPATHMBIE IIPOLECCHL.
Qynkuun cocToAHAS W QyHKimu nepexosa. Maremathdeckas 06pabotka (QYHKIME COCTOSHHS
¢dyHKIMit nepexoza.
BHyTpeHHsIs dHEeprus, Temiora 1 padora.

IlepBbIif 3aKOH TEPMOARHAMUKH.

-

11. Terutora nponecca npy MOCTOSIHHOM JABICHUH. DHTANBIMA. Tena0EMKOCTb.

12. Tenno&MKoCTh. 3aBHCHMOCTD TeIUIOEMKOCTH OT TEMIIEPATYPBL

13. HopmanbHble ¥ cranapTHbie yenosys. CraniaprHoe cocTosHue. CTaHnapTHbIe MOJIbHBIE SHTAIBITHH.

14. Tepmoxumus. 3akon ['ecca u ciejicTsns U3 Hero.

15. Tentora 06pa3oBanusi, CropaHus, pacTBOPEHU T, TEIUIOTA (HA30BBIX IEPEXOIOB.

16. .3axonbl Kupxrodda. Temnoémrocts.

1.
2.

PeliTunr-koHTposis Ne2
Pacnpenenenue snepruu. utponus. Lopmyna Bombimvana.
Ourtponus. Bropoii 3aKoH TepMoAKHANMHKA.
3aBHCHMOCTE PHTPONHH OT TEMIIEPaTy Phl. JHTPOIN (a30BbIX NEPEXOIOB.
Kpurepuii caMONpou3BOILHOCTH iporeccos. W3oxopro-u3orepMudeckuii mpouecc. MakcumanbHas
pabora.
Kpurepuii caMonpousBosibHOCTH nipolieccos. V3obapro-nsoTepmuyeckuit npouece. [onesnas pabora.
Ab6comoTHas suTponus. Tperuii 3aKoH TepMOTHHAMAKY.
O6beMHEHHE [IEPEOTO H BTOPOTO 3aKOHOB. [IOHSTHE 0 XHMHYECKOM IIOTEHIIHAIIE.
3aBucuMocTh G OT TeMIeparyphbi i o1 Aaslicsns. Ypaenenue ['mb66ca-I'enpmrosbna.

Tepmopunavnka Ga3oBbIX nepexonos. Ypasnenne Kianelipona-Knaysnyca.
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PeliTnar-konTposs Ne3

3akon neifcteust Mace. Koncranta pasrosecns k, . CraujapTabiil n306apHbIi noTeHIMan peaKkuuu.
KoucranTsl paroBecHs k, ¥ k. Crsizb MEXI1Y TPEMS KOHCTAHTAMH.

Vpasnenue u3o6apsl Bant-I'odda i nsoxoper Banr-Todda.

Cmemenue pasuosecnid. [Tpurnun Jle-Illarerse — Bpayua.

ITpaBuio a3 ['n66ca. OXHOKOMIIGHEHTHBIE CHCTEMBL.

JBYXKOMIIOHEHTHBIE CHCTEeMbI. Tepnyiecknii ananmus. /{HarpaMMbl COCTOSHUSL.

JlnarpaMMBbl COCTOSHUS CHCTEM ¢ 06Pa3oBaHieN XUMITECKOTO COCIAHEHHS,

JluarpaMMBI COCTOSIHHS CHCTEM C 00pa30BaHMEM TBEDLIX PACTBOPOB.
KonTpobHbie BODPOCH! Ais niposeaenns pelitun-kKonTpoas. 4-if cemectp
Peitrunr-xourpoias Nel

CKOpOCTh XUMUYECKON PeaKiyi.

Juddepennuantaoe ypaBHEHHE CKODOCTH.

DileMEHTapHAs XUMUYECKAs PEAKIULT Vi PEATLHLIC XHMUYECKHE IPOIECCHL.

Kunetnueckoe ypaBHeHHE CKOPOCTH 2JIEMEHTAPHOK CTa UK. MoJeKyIapHOCTD.

Kuneruyeckoe ypaBHeHse ckopoct# peanbHoil peaxirs. [IOpsaoK peaKim.

Heobpartumas peaxus nepeoro nopsiixa. Bpems noxypacnaaa.

HeoOparumas peaknus Broporo nops,ika. Bpems nomypacnana.

HeoGparumas peaxnus n-oro nopsiixa. Bpems nonypacnana.

OO6paTuMbIe peaKiuy.

10. MeTozb! onpeae/ieHHs OPSAKA PEaxiiig.

I8
2,
3
4.
3:
6.

7
8.
9

PeiliTusr-xonTpoian Ne2
3aBHCHMOCTD CKOPOCTH PEaKilii 0T TeMIeparypsl. 3aKoH AppeHHyca.
OHepreTuyeckas AHarpaMMa XAMEYSCKOR peakiyan, SHeprus aKTHBALUH.
Mexaun3M XuMMHUSCKHX peakitdil. Bunonexy 1pHbie peakitny.
Teopus akTHBHBIX COyaapeHHuii.
Teopus aKTHBHPOBAHHOTO KOMIIEKCE,
Karanutuueckie peakiui B HX MEXaHH3M.
Karaimsatopesl, HpOMOTOPEL, HHTHOHTOPSL.
OHeprus aKTHBALHY KaTAJIMTHYECKHX 1 HeKaTAMTUYECKHX PeaKIuid.

I'oMoreHHBIH KaTam3.

10. I'ereporennbii xataius.

11.

I:
2.

OHepreTHYeCcKas AHarpaMMa reTeporeHHoro KaTaumsa.
Pefirunr-xoatpoias Ne3

OCHOBHBIE NOEATHS INEKTPOXIMAH. [1POBOIHAKY NIEPBOTO M BTOPOTO poja.

OnekTpoxuMuYSCKHE peakiun. 3axons: Gapajies. Teopus Appernyca.
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VaenbHas ¥ 5KBHBAJICHTHAA NMEKTPOLPOBOALGCTS SHEKTPOINTOB.

=W

Yucia nepeHoca HOHOB.

MeTo1bl H3MEPEHHUS EKTPOIPOROIHOCTH.
3akoH passeenns OcTBaabia.

3Jxe1crpoxmmqecxﬂe 3JIEMEHTHL. 3.i.C.

® N o w

. IIpaBuia nocTpoeHuUst NEKTPOXUMHHECKHX L.

9. Hsmepenwue 3.1.c. HopManbHbie deMeHTEL

10. Crpoenue rpasHIbl SIEKTPOA-pacTBOp. JIBORHO 51eKTPHUSCKHH CIIOM.
11. Ypasuenue Heprcra. DiekTpoausic noTEHIHAEL

12. DyeKTpOABI IEPBOTO H BTOPOro poja. Bus! 2iekTponos.

13. Knaccuukarys 5;1eKTpOXUMHEEECKIX IEMEHTOB.

14. Uamepenue o.1.c.

Kontposbibie BONpock Uif caMorronTesis ol paborss, 3-i cemectp:

1. Tlonsitue o TepmouHaMUUECKyX cuctemax. Kiaccubukanun TepM ) IHHAMHYECKHX cHcTeM. COCTOSHUS
CHCTEM — PABHOBECHSIE, HEPABHOBECHDLIE, CTAKOHAPHBIE,

2. CeoifcTBa TepPMOIMEAMHYECKAX CHCTEM, WHISHCHBHBIE ¥ OKGTCHCHBHBIE CBOKCTBA. [Tapamerpar
cocTosus B GyHKIMHA cocTosHus. MaTtevartndeckas o0padoTka GpyHKIMH COCTOSHMSL.

3. Tlporecenl B TepMOJHHAMAYECKHX cHCTeMax. (aMONPOK3BOJIEHBIE H HECAMONPOU3BOMbHBIE. Kpyrosbie 1
HEKpyroebie. PasnosecHble u mepasuosecHbie. Kiiaccu(uKamMs IPOLECCOB MO OCOGBIM  YCIOBHSM.
O6paTuMsIe IPOLECCEL

4. Oynkum cocrosaus u GyHkun nepexona. Maremarnyeckas o6paborka GyHKIHMI COCTOSHUS byHxumit
nepexo/ia.

5. BHyTpeHHss sHeprus, Temiora i paGora. [lepsrili 3aK00 TEPMOIUHAMMKH.

6. 3aBucuMOCTh BHYTpeHHEH dHEprun 0T ofnéva 1 remmeparypsl. Temnora mpouecca OpH MOCTOSHHOM
obneme. TemnoéMxocTs.

7. 3aBHCHMOCTh BHYTpEHHEH JHEpPruM OT napiedus u Temueparypsl. TemioTa npouecca MpH MOCTOSHHOM
JaBlieHuH. DHTAIbINA. TenoEMKoCT:.

8. TenaoéMKoCTE. 3aBHCMMOCTh TEMIOEMKOCTH OT TeMuepatypbl. COOTHOIIEHHE MeXAy ¢, u ¢, s

HJICANILHOTO rasa.
9. HopmaitbHble i CTaH/apTHBIE YCAOBHA. CTaHnapTHOE coctosHue. CTaHAapTHBIE MOJIbHBIE HTAIBIHH,

10. Pa6ora. Pabora papHOBECHOTO nporiecca. PatoTa Apyrix Npoleccos.

11. Tepmoxmumusi. 3akon I'ecca u cieiciBus 2 uero. Tersora o6pa3soBaHHs, CropaHms, pacTBOpeHus,
TEIUIOTa (Pa30BBIX IEPEXOI0B.

12. 3aBrcuMOCTS TENJIOTHI POLECca OT TeMuepatypeal. Jakonsl Kupxroda. TernnosMKocTs.
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13. Pacnpenenenue sHepruu. DuTponus. Dopmy.a BonsiMana.

14. Dntponusi. BTOpoH 3aKOH TepMOJMHAMHKY, 32BACHMOCTh SHTPOIMH OT TEMIEPATyphl. DHTPONHS
(a3oBbIX 1EPexX0/105.

15. Kputepuii camMONpPOM3BONBHOCTH NpOLEcces. M30XopHO-H30TepMUYecKui mporece. MakcHMalbHas
pabora. CBoGo/iHas U CBA3aHHAS SHEPIHs,

16. Kpurepuii camonpoussonsaocT npoieccos. WaoGapuo-niotepmudeckuit nponecc. Ilonesnas paGora.
CBo0o/(Has U CBSI3aHHAs YHEPrHs.

17. A6comotnas sutponus. Tpernit saxon repmoyunamuxy. OGbeHEHHE IEPBOTO U BTOPOrO 3aKOHOB.
TMonsTHE 0 XUMHYECKOM IIOTCHIIUATE.

18. 3aBucumocte G OT TeMMeparypsl i oT gasnernd. Ypaeaenne I'u66ca-IenpMronsua.

19. Tepmonuuamuxa dazossix mepexonos. Jlse dopmsi ypasnenns Knaneiipona-Knaysmyca. Jlasnenue

HAaCBINICHHOrO 1apa JKMAKOCTH.
KonTponbniie BonNpocki LIS camoctoaTensHod paborsl, 4-i cemeerp:

1. 3akon peficteus mace. Koncranta passorccus k,. Crasnapreeil #300apHbli NOTEHUMAN peakKIHH.
KoncranTtel paproBecust k, u k. CBia3b MEX Iy TPEMSi KOHCTAHTAMH.
< ’
2. Koncrants! pasiosecus k,, k. u k_.Ypasuenue u306apst Bant-I'odda u nzoxopst Bant-Todda.

3. Cwmemenne pasnopecuit. Ilpuniun Jle-lllatense — Bpayra. Binsuue xaranusatopa Ha XHMHYECKOe
paBHOBECHE.

4. Tlpasuio da3 ['n66ca. OXTHOKOMIOHEHTHLIE CHCTEMBI.

5. JIByXKOMIIOHEHTHBIE CHCTEMBL. |epmuueckuii  awanus. JlmarpamMmbl cocTosHuS. OmnpejesneHHe
COOTHOLIEHHA (a3 v cocTasa (as.

6. JlparpaMMbl COCTOSHHS CHCTeM ¢ 00pa3oBaHMeM XHMHYECKOrO COENHHEHHS, IUIABSIIErocs
KOHTPY3HTHO M UHKOHIPYIHTHO. [[pHHIAN COOTBETCTRNS.

7. JlmarpaMmbl COCTOSRMS CHCTeM C 00pazopanHem 1BEPIBIX pPACTBOPOB UL BCEX COCTaBOB H C
OrpaHHUYEHHOH PACTBOPAMOCTHIO. [IpUHIIKII COOTBETCTRUS.

8. Cxopocts xumudeckodf peaximu. JluddeperuraisHoe ypaBHEHHE CKOPOCTH. DeMeHTapHas
XHMHYECKAsh peakius M pealbHnle XuMudeckue npoueccsl. MonekymsipHoeTh. KunetHueckoe
YPaBHEHHE CKOPOCTH 3IEMEHTAPHO CTaANM 1 peanbHoi peaxuyn. [lopsaok peakuum.

9. Bpems nonypacmana. HeoGparumas peaxumsi 1€psoro mnopsaka. YpaBHEHHe AppeHHyca.

DHepreTHYecKast UarpamMma peaiitny.

(o
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4.

Bonpocsi Kk 2a4€Ty € OUEHKOH:

CBojicTBa TEPMOJMHAMMYECKNX CHCTEM, MHTEHCHBHEBIE M JKCTEHCHBHbie CBoicrsa. Ilapamerpsi
COCTOSHHS ¥ (DYHKIHA COCTOSHUS.

Ilpomeccsr B TepMomuHavmucciux  cucremax. (CaMONPOM3BONBHBIE H  HECAMONPOM3BOJIBHBIC
npoiecchl. PapuoBecHble W HepapnoBecubie. Kiacch(ukanma npoueccos o 0cOOBIM  YCIIOBHSM.
OO6paTUMBbIe IPOIIECCHL.

DYHKIUA COCTOSHUS M QYHKIUME 1epPexX0/ia.

BHyTpeHHSA JHEprud, TemioTa ¥ padora. [lepBriii 3aKOH TEPMOAHHAMHKH.

3aBHCHMOCTh BHYTpeHHeH oueprud o1 obnéMa u Temmeparypsl. Temnora mpouecca IpH
NOCTOSHHOM 00bEME. TemIoéMKOCT,

3aBHCHMOCT: BHYTDGHHEH 5HeprWm OT japieHus W Temmeparypsl. Teruiora mpomecca mpw
NOCTOSIHHOM J[ABJICHHH. DHTANbINS. TennoéMKOCTE.

Tenno#MKoCTh. 3aBHCUMOCTE TEIUVIGEMKOCTH OT TeMIepaTypbl. CooTHOLICHUE MEWIY Cp uc, s

HJICATBHOrO rasa.

Hopmamssibic u craugaprese yenosws. Crariapraoe coctosaue. CTaHJapTHBIC MOJbHbIC
SHTAJIBIHH.

Pabora. Pabora paBEOBECHOIO NIPOLECCa.

Tepmoxmmus. 3akon [ecca u crencteus u2 mero. Temora 06pasoBaHus, CropaHHs, pacTBOPEHHS,
TemioTa (a3eBLIX NEPEXOIOB.

3aBUCHMOCTh TEMJIOTHI HPOLECCa OT TeMIEPaTyphl. Tern10EMKoCTb.
Bonpocs! i IK3aMeny:

TlomsiTHe © TePMOAMHAMEYECKHUX CHeTeMax. [Knaccudikalian TEpMOAMHAMUYECKHX cHCTeM. COCTOSHHS
CHCTEM — PaBHOBECHEIE, HEPABHOBECHbIE; CTAOHAPHLIE.

CBOMCTBA TEPMOJMHAMMEECKHX CHCTEM, MHTCHCHBHBIC H OKCTeHCHBHbIe cBoficrsa. Ilapamerps
COCTOSHES ¥ (YHKIHK cocTosHAS, Maremaruieckas 05paboTka QyHKIMA COCTOSHHS.

TTpoiecchl B TEPMOAMHAMAHYECKHX CricTenmax. CaMONpOU3BOIbHLIC # HECAMONIPOH3BOIBHBIE MIPOLECCHI.
Kpyrosble 1 HEKpyrosbie. PapHoBecHsie ¥ HEPABHOECCHBIE. Kiaccupukaims mporeccoB 1o 0cobbim
zcnosmm. O0paTHMBbIE MPOLECCHL.

Oynkium cocrosEus u ynkuuu nepexosa. Mavemarayecka ! 06paGoTka (QYHKIHMH COCTOSHHS
dyHKIMM nepexo/ia.

BHyTpeHHss 3ucpris, Tennota u paGora. [lepspiil 3akod TePMOIHHAMUKH.

3aBHCHMOCTE ENYTpeRHEH sneprmi ov oObémva n Temuepatypsl. Terora npouecca NpH MNOCTOSHHOM

o6séMe. TernoEMKoCTh.
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7. 3aBHCHMOCTH BHYTPEHHEH SHEprun o fasncHus i vemiepatypsl. Temnora mpouecca TIPH MOCTOSHHOM
JaBieHuH. JaTanbnus. TennoéMKoCTE.

8. TennoémkocTe. 3aBHCHMOCTH TEIIOEMKOCTH OT TemnepaTypsl. COOTHOIIEHHE MeXAy ¢, U ¢, s

HICANBHOTO rasa.

9. Hopmanshbie u craraaprhbie ycnosus. Crasapruoe cocrosume. CTauiapTHbe MOIBHBIE SHTATBIHA.

10. Pa6ota. PaGora paBroBecHOro npomecca. PaboTa Apyrux npoLeccos.

11. Tepmoxumus. 3axon ['ecca u cnejicrens s wero. Tennora o6pa3soBaHHs, CrOpaHHS, PaCTBODEHHS,
TeInIoTa (pazoBLIX NEPEXOAOB.

12. 3aBHCHMOCTS TEMIIOTHE HPOLECEa OT TemIepatypsl. 3axons Kupxrodda. TennoéMkocTs.

13. Pacnpesienenne sHepran. Jutponys. Popmyna bonblmana.

14. SuTpomus. BTopoit 3akoH TepMOIHHaMUKH. 3aBHCHMOCTbL SHTPONMH OT TEMIIEPATYpBI. DHTponus
($a30BBIX MEPEXOIOB.

15. Kpurepuii cavonponseosisEocTH nponeccos. Msoxopro-usorepmudeckuii nponece. Makcumanbaas
pabora. CBoGoHad # CBA3AHHAT SEEDTHA,

16. Kpurepuii camonpousBoabHOCTH npotiecco. Misobapuo-usotepmuyeckuii mpouece. [lonesnas pabora.
Cpoboznas 1 CBS3aHHAS SHEPrUs.

17. A6comornas sxrponns. Tpernil saxon repvounamiki. OOGbeAMHEHHE NEPBOrO W BTOPOTO 3aKOHOB.
ToHsTHE O XMMHUECKOM MOTEHLMATE, .

18. 3aBucumMocte G OT TeMUEPATYpPhI ¥ 0T Aasienns. YpasHenue ['u66ca-Ienbmronsna.

19. Tepmopunamyixa paszoseix nepexojos. [lse dopmpr ypaseenus Krnaneiipona-Knaysmyca. [lasnenue
HAaChIILEHHOTO 11208 XKUJKOCTH.

20. 3axon geiictsus macc. Koucrauta papnosecus /,. CraugapTHsii ¥W306apHBIf MOTEHIHAT peaKium.
KoncranTts! pasHOBecHs &, H k. Cpiath My TpeMs KOHCTAHTAMH.
21. Koncrautsi pastoeecus k. k. u k_.Ypasrenue u3o6apes Bant-T'ndda u uzoxops: Baut-Todda.

22. Cmemenne pasropecuid. [Tpunimn Jie-lilatemse — Bpayna. BnusHue xatanmsatopa Ha XHMHYECKOE
PaBHOBECHE.

23. IlpaButo da3s I'n66ca. ONHOKOMIIOHEH THEIE CHCTEMBL.

24. Cxopoctb Xxumuyeckoit peakiuy. ludhepennnansHoe YpaBHeHRe CKOPOCTH.

25. DnemeHTapHast XMMHEYECKas PEAKIIHs ¥ PEANTLHBIE XHMITIECKHE IpoLecchl. MOTeKy IspHOCTS.

26. Kunernueckoe ypaBHEHHE CKOPOCTH 31eMEHTAPHOM CTa/ii M peanbHo# peakiun. TTopsnok peaKiHH.

27. HeoOpaTtuMast peaknmst IEpBOTO Topstka., Bpems nonypacnana.

28. HeobpaTtumas peakums BTOPOro HOpsika. Bpems noiypachaa.

29. HeoGpatumas peaxiimst n-oro nopszka. Bpems nonypacnana.

30. O6paTiMble peaKiIuy.

31. Metoap! onpeaeieEns OPAAKa PEaKIHHM.

!
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32. 3aBHCHMOCTD CKOPOCTH PEAKLMY OT TeMIEpa T/l JaKon AppeBunyca. v
33. DHepreTnueckas IHArPAMMA XHMEHECKON Peakin. DHeprust aKTUBAIHA.

34. Teopus aKTHBHLIX COyAAPEHHIL.

35. Teopusi aKTHBUPOBAHHOTO KOMILIEKCA.

36. KarannTudaeckne peakuyd 1 HX MEXAHH3M, Karanuzaropst, 1poMoTope, HHIHOUTOPBI.

37. DHeprus aKTHBALMHA KATATMTHYCCKHY, if HEKATANHTHICCKIX peaxiiui.

38. I'omorenHsii kaTamms.

39. I'eteporennsiii katamis.

40. DHepreTHYEeCKan AUArPAMMA TETEPOT SITHOIO KATATH3A,

41. OcnoBHbIe MOHSTHS EKTPOXHUMUY. [1poBOAEEH [IEPBOro ¥ BTOPOro poza.
42. Jnextpoxumuucckue peakuwn. 3akonn dapajes. Teopus Appennyca. {
43. VniebHas # SKRUBAJEHTHAS HEKTPONPOBOJHOCTS SNEKTPONKTOR, Yreia nepeHoca HOHOB.
44. Metob! H3MEPSHAA SIEKTPOLUPOBOSHOCTH. 3aKOH PasBe/Iesus OcTBanbja.

45. DnexTpoxmummyeckue aements. D.4.c. pasivia NUCTPOCHNS SIEKTPOXHMHUYECKUX HeTIei,
46. Viamepenue 3.71.c. HopMansHbIe S1eMERTEL

47. Crpoenue rpaHinb! 2NeKTPOA-pacTrop. JIBoiiuo SNEKTPHUYESCKHH CIOH,

48. Vpasrenne HeprcTa. DneKTpoabie 110 TEHIPATEL
49. JeKTPOBI EPBOTO ¥ BTOPOrO poad. Bujst 21eKTPo0B, .

50. Knaccupuranss sneKTpOXHMHAYSCKEN JIEMEHTOR, Wsmepenne a.x.c.
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7. VYEBHOMETO/MMECKOE. M ME®OPNMAUUOHHOE  OBECHEYEHME

AACHUATLIVIHBY (MOY i)

S0 00, Y o Chi R U b i

OcHosnas aareparypa:

-

- BM. I'pesynos, U.P. Kysees, E.B. [lospkosa # ap. @itsveckas ximus - 2-e U3, crep. - M. :

DIIMHTA, 2014. hitp:/wyw studentlibrary. ru/bogk/] SBNS785976519633.html.

. I'.B. Bymanoposa, IO, I'ensmermnos, X.M. Spoiesckas v op. Duznuecras xumus. Kasans: Usg-

Bo KHUTY, 2012. http://www.studer r_librarv.ru/hm»j.g,ﬁl_Sﬁ’\_it{ 357882136735 html,

. B. B. Epemun Ocuops Gumuedvol xavun: 8 2 4. 4, 1 - rcopua -3-e u3n, M. BUHOM. 2013.

http:/www.studentlibrary. rw/hook/ ISBNO 785996321063, htnl

.~ B. B. Epemun OcnoBel Quayvieckoit xavun: 8 24 Y, 1 : 3 jaan -3-e »31. M. BUHOM. 2013.

http://www.studentlibrary ru/book/| SEN97859963210 170.tm.

. ['B. Bymanoposa, KO.I'". ['agsvermnms, X.M. Aponiescxan. BGopvanshag Kunetuka, Kasaus: W3-

Bo KHUTY, 2014. hitp://www.studentlibrary.ru/book 181! 9785788216997 html.

Honoasarenpuas Jureparypa:

- Adanaceen BH. Axysosa 1001 Ousmwecrkas »mvffs. Uun  Jans, l-e g 2012,

http://edanbook.com/beoks/element. pap?pll_id=4312.

. I.B. Bymagopoga, I0.I'. Canamernnsaos, X.M. Spcinencras, OcHuBL: XuMUYECKOH TEPMOMHAMMUKA
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8. MATEPUAJIbHO-TEXHUYECKOE OBECHEY EHUE JUCHUATIIMHBI (MOAYJisA)

Ilpn uTeHMH JIEKUMOHHOTO Kypea HCHOTH3YKOTCS MyJIbTHMEIHIHbIE cpeacTBa 0Oy4yeHHs B BHiE
Habopa CIIail/I0B ¢ IEMOHCTpaNHeil Yepe3 poeKTop.
Ha 51aGopaTopHBIX 3aHATHSX HCTIONB3YETCS CIENyIOniee naboparopHoe 06opyoBaHHe:
e ycraHoBKa PeGunnepa
® BOJIOMOMETPHYECKAs yCTAHOBKA CO BCTPAXHUBATENIEM
®  KaJlOPEMETP ¢ TepMoMeTpoMm Bekmana
® pedpaxromerp JiabopatopHbIit
e GIOPETKH THTPOBAJILHEIE
® MOCT NEPEMEHHOI0 TOKA JULi H3MEPEHHUS 3JIEKTPONPOBOIHOCTH
®  KOHJIYKTOMETp 1abopatopHbiif
®  BECHI YIEKTPOHHBIE
e pH-merp 340
e uoHomep DB-74
e yibTparepmocrar ¥YT-2
e Jl0cKa

e MeEi .
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Ilporpamma coctasiiena B cootseTcTBRY ¢ Tpebosarusvu ®I'OC BO no HanpasieHuo
18.03.01 — «Xumudeckast TEXHOJIOTHS) U HPODHILO HOATOTOBKH

«Texnonorus u nepepadoTKa HOIAMEPOE)
Pabouyio nporpammy cocraeun gouent Jlo6ko B.H.

Perensent V3 000 |, %JLT £

IIporpavma paccMOTpeHa U 0N00PeHa Ha 3aceaiy Kadepsl XUMAR
ITpoToxos Ne o( oT 3.4, 201 6_ T
3asenyrommii kadeapoit /L/éf ¢ /%7

Pa6oyas nporpavma paccMoTpeHa i 0Z05peHa B2 3aCearan YIeGHO-MeTOAMYECKOH KOMACCHH
Hanpasyienns 18.03.01 — «Xumuueckas 1exnon0risy
Iporokon Ne_/ ot 5.09 2 N4 T

IMpencenares KoMuccHu %p (7 Cecot 20, N

I[TporpamMma nepeyTeepxeHa:

Ha A Yk £ yueGHsii rox. Ipotoxon 3acenanas xadeapsr No _/ 2 S COF fona

3as. kahenpori
}

i .
na oS /.G yuebHbii roj. Iporokon 3aceaanus kapenps: No _/ or “tona

3as. xadenpoi

i

Ha Al g g7 yaebubiit roa. [poroxon 3acenanus xadenps: Ne {9_ oT £S5 ona

3aB. kadenpoi
o

Ha y4eGHbiii roj. Ipotokon 3acenanus kadenpei No ot roja

3aB. kadenpoit

Ha yueOHsiii rox. Ilpotoxon 3acenanus kabenpst Ne ot roja

3aB. kadeapoii
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