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1. IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCHUITVIMHE

[Ipouecc n3ydyeHus: AUCUUILIMHBI HAMPaBIeH Ha (OPMUPOBAHUE CIEAYIOIIUX KOM-

IIETCHIUN!
DopMUpyeMbIEe KOMIIETCHINH
Ne | Kox xommnerenmmn | Komnerenuus TpeGoamas k pesymsratam obyserms
O6menpodeccuoHaabHbIE
1 OIIK-3 | ['oTOBHOCTE HCTIONB30BATh 3HAHUS O B pesynbTaTe 0CBOCHHS AUCLHMIUTHHBI 00YYaIOIIHACS

CTPOEHHH BEIIECTBA, IPUPOE XUMHU-
YECKOM CBS3M B PA3IMYHBIX Kaccax

XUMUYECKUX COCTUHEHUHN AJIs TOHU-
MaHUs CBOWCTB MaTepHAJIOB U MeXa-
HU3Ma XUMUYECKHIX TIPOIIECCOB, MPO-
TEKAIOIIUX B OKPYKAIOIIEM MHUpE.

JIOJDKEH
3HaTh:

—OCHOBHBIC 3aKOHBI (PU3NYECKON XUMHUH, BKIIOYas
TEPMOJIUHAMHYECKUI U KUHETUYECKUI aCTIeKThI
paccMOTpeHus SIBICHUN B 00beMe OJITHO- U MHOT'O-
KOMITOHEHTHBIX (pa3 1 Ha MeX(a3HbIX rpaHUIIaX
PasInYHON NPUPOBL, @ TAKXKE CIIOCOOBI X IIpUMe-
HEHMS [P PEILIEHUH TEOPETHYECKUX U IPUKIATHBIX
3ajady;

— IPEeACTaBIATh ONPEEIISAIONIYIO0 POJIb
(M3MYeCKOW XUMHHM B Pa3BUTHH CMEXHBIX 00Ia-
CTell XMMUYECKOW HayKH.

Ywmers:

— IPOBOJMTD PACUETh! (PU3NKO-XUMHUYECKUX BEJTUINH
XUMHYECKHX PEAKLIUIL;

—HUCII0JIb30BATh OCHOBHBIC TCPMOAMHAMUYICCKUEC U
KUHETHYECKHE METO/Ibl aHAIN3a TOMOT'CHHBIX U Te-
TEPOTEeHHbIX XUMHUECKUX U AIIEKTPOXUMHUECKHX
MPOLIECCOB;

—IMPOTHO3UPOBATH NOTCHIHUAJIbHYIO BO3BMOKHOCTDH
peanu3alnuy TOW Ui NTHOW XUMHUYECKOM WU 3JIEK-
TpOXI/IMI/I‘IGCKOI\/'I pCaKkiru B faHHBIX YCJIOBUAX.

— ONPpUMCHATH Pa3JINYHbIC MCTOAUKU YCTAHOBJICHUA
KUHETHYECKHUX 3aKOHOMEPHOCTEH MpoTeKaHusi pu-
3MKO-XMMUYECKHX MIPOILIECCOB.

Baagern:

— OOIIMMU WJICSMU U TPUHIIUIIAMH XUMHUECKOH U
IIEKTPOXUMHUECKON TEPMOINHAMUKH

Y KHHETUKU PUMEHHUTENBHO K PELICHHUIO Pa3iIny-
HBIX npo6neM B CMCKHBIX O6J'IaCT$IX XHUMHHU U XH-
MHUYECKOH TEXHOJIOT1Y;

— HaBBIKAMHM pacdeTa U HOCTPOeHUs (pa3oBbIX qua-
rpamm, pacdyera KHHETHYECKHX XapaKTepUCTUK Pu-
3MKO-XMMHUYECKHX IIPOLIECCOB;

—MeToaMHu 00pabOTKU pe3yIbTaTOB, IPUEMaMHU
IIOHUCKa H€O6XOI[I/IMI)IX JaHHbIX C UCIIOJIb30BAHHUEM
OubnMoTeuHbIX 1 IHTEpHET-pecypcoB.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOI
IHPOI'PAMMBbI

COIlep)KaHI/IC JAUCHUIITIMHBI OCHOBBLIBACTCA WU ABJIACTCA JIOTUYCCKUM MPOAOJILKCHUEM CIICAYIOMINX

TACIUTLUINH:
No HaunmMenoBanue OUCIAILINHBI
1 OO6m1ast 1 HEOpraHUYECKask XUMHUS
2 Opranuyveckasi XuMus
3 AHanuTHdecKas XUMHS U (PU3UKO-XUMUIESCKHE METO/IbI aHATN3a




ConeprxaHue TUCIUTUIAHBI CITY)KUT OCHOBOM JIJTsI M3Y4YEHUS CIACAYIOMNUX JUCITUTUIINH:

Ne HaumMmeHoBaHME QUCLHUILINHBI
1 Koutonmaas xumus
2 O01was xumMuyeckas TEXHOJIOTUI

3. OBPBbEM JUCHUIIJIMHBI

OO01as TpyI0eMKOCTh JUCHUIUTMHBI cocTaBisieT 9 3a4. equnHuil, 324 Jaca.

Bun yuebHO# paboTh Eacsgg Cex_) eng CeMeCTﬁ.g 4
OO0m1ast TpyA0€MKOCTh TUCIMILIUHBI, Yac 324 144 180
KonTakTHas padora 136 68 68
(ayauTOpHbIE 3aHATHSA), B T.4.:
Jlextum 68 34 34
1abopaTOpHbIE 68 34 34
MIPAKTUICCKHEC
CamocrosiTesibHasA padoTa CTyeHTOB, B 188 76 112
TOM 4YHCJIe:
KypcoBoii npoekt
KypcoBas pabora
PacuerHo-Tpadudeckoe 3amaHus
WuauBuayanbHOe TOMAaIIHEe 3aJaHue
Jlpyeue 6uodvl camocmosmenvHot pabomuol 152 76 76
®dopma MpoMeKyTOUHas aTTecTanus
(sauer) 1.3a4eT
dopma MpoOMEKyTOUHAs aTTeCTaIus

36 36

(9K3aMeH)

4. COAEP KAHUE JUCHUIIJIMHBI

4.1.Coneprxxanue JIEKIIUOHHBIX 3aHATHI
HaumMeHnoBanue TEM, UX COACPKAHUEC U Oﬁ'l)eM

Kypc 2 Cemectp 3

Bunel yueGHOI Harpy3ku u
UX TPYAOEMKOCTb, 4ac.
xR
No HaunmenoBanue pasnena o s
2] — ¥a]
n/n (KpaTKoe coaepx aHue) S 2 5
9] (=W =)
7 e 5
S |5 E|E E|lE ¢
= ¥ E|lo E|l & §
2 s Fle E|l 2 &
Q o C% < C% < <
= E 3B 8 O o
1 2 3 4 5 6
1.IlepBoe HayaJyi0 TepMOAMHAMUKH. TepmMoxumus
Copepxanue, 3aa4u, METOJbl HCCIEA0BaHUs (puU3nde- 4 8 14
ckoil xumuu. OcHoBHblE onpeneneHus. IlepBoe Hagaio




TEPMOJMHAMHUKN ODKBUBAJEHTHOCTh TEIUIOTHI U PabOTHI.
3aKkoH COXpaHeHUsi W mpeBpaiieHus >Hepruu. DyHkMU
cOCTOSTHUS U Tpolnecca. PaboTta, BHYTpeHHsISI SHEPIUsl, SH-
Tanenug. MaTeMaTuyeckoe BBIpaKEHUE IEPBOro Havasa
TEPMOJNHAMUKHU.

Tepmoxumus. TerutoBeie 3h(PeKTbl XMMUYECKUX peak-
nui. 3akoH ['ecca u cneAcTBUsA U3 Hero. TermnoTel 06pa3o-
BaHMsI, CCOPAHUSI, PACTBOPECHUS, HEUTpau3aluH,
Tennoemkocth. 3akoH Kupxrodda. PacueTsr TemmoBbix
2 (HEKTOB XMMHUECKUX PEaKIUi.

2.BTopoe u TpeThbe HaYas1a TepMoAMHAMUKU. JHTponHs. [Toct

yaar [linanka

CymoiHOCTh M MaTeMaTHYECKOE BBIPAKEHHE BTOPOTO
Hayana. DHTponusa. MeTonbl pacueTra SHTPONUU IS pas-
HBIX IIPOLIECCOB.

TepMmoanHamMuueckue noTeHuuMansl. TepmoarHaMuye-
CKH€ MOTEHIMAJIBI KaK KPUTEPHH HAIIPABICHHOCTH MPO-
reccoB. Xapakrepucrtuueckue pyHkuuu. CrnocoOsl pacue-
ta. TpeTbe Hayano TepMOIUHAMUKHI. XMMUYECKUH OTECH-
[IMaJT UICATBHBIX U PEabHBIX T'a30B. XUMUYECKUH MTOTCH-
I1aj U 001Iee YCIOBHE PaBHOBECHS CHCTEMBI

6

12

3.XumMuveckoe paBHOBecHe

VY ca0BUS XMMUYECKOTO paBHOBECHUS. 3aKOH JIEHCTBHSI Macc.
KoHCcTaHTa XMMUYECKOTr0 pPAaBHOBECHS. YpaBHeHue
M30TE€PMbI U HAIpaBIEHUE XMMHUUYECKOW peakuuu. ['erepo-
T€HHbIC XUMUYECKUE PABHOBECUSL. XUMHUUYECKOE CPOJCTBO.
CranpaptHas »Heprus ['u60ca.

Cwmemenne xumuueckoro papHosecus. [Ipuniun Jle-
[[Tarenpe. BausiHue Temneparypsl Ha KOHCTaHTY PaBHOBE-
cusi. YpaBHeHUe n300apel U U30Xophl. BinsHue naBnenus,
ypaBHeHue [lnanka. IIpumepsl pacuera KOHCTaHT PaBHO-
BECHS U COCTABOB PABHOBECHBIX CMECEH.

14

da3oBbIe PaBHOBECHUA B OTHOKOMIIOHCHTHBIX CUCTEMAX.

VYcnosus ¢a3oBsix paBHOBecuil. [IpaBmwiio ¢a3 I'n66ca.
Vpasnenue Knaneiipona-Knaysuyca. Jlmarpamma coctosi-
HUsS BOJbl. M30Mophu3M. DHAHTHOTPOIIHBIE U  MOHOTPOII-
Hble peBpamienus. uarpamMmer cocrostaust Hy0, SiOs.

10

5.®a3oBble PaBHOBECHUA B IBYXKOMIIOHCHTHBIX CHCTEMAX.

Cucremsl ¢ npoctoi 3BTeKTHKON. [IpaBuno peruara. Cu-
CTEMBbI C KOHTPYOHTHO M WHKOHTPYIHTHO IUIABSIIMMUCS
XUMHUYECKMMH COEIMHEHUsAMU. AHAIIN3 JUarpamm.

12

6. O0mas xapakTepucTuka pactpopoB. KosummraruHblie cBoii

CTBa PacTBOPOB

TepmonuHamuka OHWHApHBIX pacTBOpoB. [lapuumanbHbe
MOJIBHBIE€ BECJIIMYHHBI. ﬂaBJ’IeHI/Ie HAaCBIIICHHOI'O Imapa KOMIIOHCH-
TOB HaJ pacTBOpoM. YpaBHeHus | u60ca-/{rorema, Payns, ['en-
pH. AKTHBHOCTb M KO3 PHUILIUEHT aKTUBHOCTH.

PacTBOpBI KUAKOCTEH B KUAKOCTH. 3aKOHOMEPHOCTH JTABJICHHS
mapoB JeTyunx cmeceil. 3akoHsl KonoBasioBa. A3e€0TpoOITHBIE
cMmecr. OrpaHMYEHHO B3aUMHO PACTBOPUMBIE )KUAKOCTH.

PacTBOpBI Ta30B 1 TBEPABIX BELIECTB B KUAKOCTH. I3MeHeHHE
TEMIIepaTypbl KUIIEHUsI U TeMIIEPaTyphl 3aMep3aHusl pacTBOPOB.
PacTBOopuMOCTh BemiecTB B KHAKOCTU. YpaBHeHue lllpenepa.
TBepable pacTBOPHI C HEOTPAaHUUYEHHO PACTBOPUMBIMH KOMIIO-
HEHTaMH B TBep1oi daze. CUCTEMBI, OTPaHUYCHHO PaCTBOPUMBIC
B TBEPJIOM BHJIC.

6

4

10




7. TepMoauHaMHKa TBepA0(a3HbIX MPOLIECCOB

TBepnodaszusie peakiuu. Pacuet snepruu ['m66ca. Cucrema
Ca0-SiO,. TepmoarHaMuKa MOTUMOP(GHBIX MPEBPAIICHHIA.
TepMoaMHAMUKA TOTYYCHHS] CTEKON U CUTAIIOB, Kepamu-
YeCKHX MaTepuasioB. TepMoaMHaMUKa Ipolecca Tuapara-
IIUU BSOKYIINX MAaTEPHUATIOB.

Hroro

34

34

76

Kypc 2 Cemectp 4

/o

Bugpl yueOHON Harpy3ku u

HUX TPYAOEMKOCTD, Hac.

HaunmenoBanue pasnena
(kpaTkoe coliepKaHue)

Jlexun

IIpaktuueckue
3aHATHUS

JlaboparopHbie
3aHATHS

CaMmocTosi-
TeNbHAS

pabora

1.0cHoOBBI (hopMAILHOIT KWHETHKH

[TonsiTE O CKOPOCTH XMMUYECKOW pEaKLMH. DJIEMEHTap-
Hple peakiuu. OCHOBHOM IIOCTyJaT XUMHUYECKOW KH-
HeTuKU. KOHCTaHTa CKOpOCTH, NOPSAOK, MOJIEKYJIIPHOCTD
peakunu. Kuneruka HeoOpaTHMBIX pEaKIMi HYJIEBOrO,

IIEPBOI'0, BTOPOT0, TPETHETrO N-ro NOPAAKOB.

2. Kunernueckue 0COOEHHOCTH CJI0KHBIX pealclmﬁ.

CrnosxHble peakiuu: o0paTUMbIe, apajljielibHbIE, TOCIe10-
BaTeNbHbIE, conpsukEHHbIE. [loHATHE O NUMUTHpYIOLIEH
craauu peakiuu. CTalMOHApHOE W KBAa3UCTALMOHAPHOE
TEUYEHUE PEAKIIMH.
Kunernka peakiuu B pacTBopax.
BnusiHue pacTBOpUTENS Ha CKOPOCTh XUMUYECKOW PEAKIUU
Conesblie 3QPeKTHI.
Crenuduka ¥ OCHOBHBIE CTaJIUU I'€TEPOr€HHBIX IMpPOLEC-
coB. Judpdysus. CranuoHapHbli U HECTALlMOHAPHBIA pe-
JKUMBI T€TEPOTe€HHBIX NPOLECCOB. BiusHue temmeparypsl
U TIepeMEeNINBaHUs Ha CKOPOCTh F€TEPOTreHHOro Mpoliecca.
Tonoxumuueckne peakuuu. KuHeTnka pacTBOpeHUs U
KpUCTAJIITU3ALUH.

IlenHble U HOTOXUMHUUECKUE PEAKIIH

14

3. Hpe)ICTaB.]'IeHHﬂ 0 MexaHHu3Me XUMHUYecKoi KuHeTuKkH. KuHeTnueckue TEOpUH.

3aBUCHUMOCTbh CKOPOCTH XMMHUECKON pEeaKIMK OT TEMIIEPATY

pbl. YpaBHeHus Baut-I'opda u Appernyca.Oneprus
AKTHBAIMU, METO/IbI ONPEJEICHUS YIHEPTUN aKTUBALUU U
IIPEAKCIIOHEHIIUATIBHOTO MHOKHTEIIS.
Teopust aKTUBHBIX COYIAPEHNUN, HCTOJIKOBAHNE SHEPTUH
aKTUBAIMK U CTEPUYECKOTo (aKTopa.
Teopust mepexoaHOTr0 COCTOSTHUS. AKTUBUPOBAHHBIN
KOMIUIEKC. DHTPONMSI aKTUBALIMK U €€ CBSI3b CO CTEpHYEC-
kUM (pakTopoM. OCHOBHOE YypaBHEHHE B TEOPUU aKTHBHUPO-
BAHHOI'0 KOMIUIEKCA.

4

8

16

4. KaraiuTHyecKue peakKliMu M KaTaJIu3aTOPbI




[ToHATHE O KaTanW3e U KaTanm3aTopax. Biusaue kara- | 4 4 12
JIM3aTOPOB HA KNHETUYECKHE MMApaMeTPbl XUMUYECKUX pe-
aknuii. 'omorenHsii katanus. KucioTHO-0CHOBHOI KaTa-
nu3. ABTOoKaTanu3. MeTaIOKOMIUIEKCHBIN 1 epMeHTa-
TUBHBIN KaTtanu3. ['ereporennsiii katanus. CTaauu rerepo-
TEHHOTO Katanu3a. Teopust aKTUBHBIX LICHTPOB, MYJIbTH-
IIJICTHAs! TEOPUSI.

5. JuiekTpoxumus. CBolCTBa pacTBOPOB YJIEKTPOJIUTOB

CunpHbIe U clla0bble JIEKTPOJIUTHI: KOHCTAHTA U CTENeHb | 6 4 12
JIMCCOLMAIMHU, 3aBUCUMOCTb OT KOHLICHTPAllM1, TEMIIEPATy-
PBI, IPUPOJIBI PACTBOPUTEIISL. DIEKTPOCTATUYECKASI TEOPUS
CUJIBHBIX AJICKTPOUTOB Jlebast- XroKKeTs.

OcoOEHHOCTH TEPMOTUHAMUYECKUX CBOUCTB, KO3 HUIIMEHTHI
AKTHBHOCTH, PacY€Thl aKTUBHOCTH U KO3 (HUIIMEHTa aKTUBHOCTH.
HepaBHoBecHBIE SBIEHHS B PACTBOPAX AIEKTPOIUTOB. DIIEKTPO-
IPOBOTHOCTB JIEKTPOJIUTOB: y/ETIbHAs, SKBUBATICHTHAS, MOJISIP-
Has. [1oBIIKHOCTH HOHOB, YKCIIa IEpeHoca. 3aKOH pa30aBICHHs
OcTtBanpaa. DneKTpoopeTHIEeCKHiA U pelaKCarmOHHBIN 3P PeKThI
TOPMOKEHUSA B AneKTponurax. YpaHeHus Konppayma, OH3are-

pa.

6.9J1eKTPOAHbIE MPOLECCHI.

Ypaeaenune HepHcTa. DieKTpoasl IEPBOTO, BTOPOTO, TPE- 6 6 8
TBETO POJIa, OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC, MEMOpaH-
HbIC 3J1eKTPO/bl. CTaHAaPTHBIN MOTEHIHAI.

I"anpBaHnYeCcKUE 3JIEMEHTHI. O6HII/IC IMOHATUA, TCPMOANHAMUKA
ranbBaHMYECKHX cucTeM. OCHOBHBICTHITHI TATEBAHHYCCKUX ne-
nerd. AKKyMYJSITOPBI

7. KuneTnka 3J1eKTPOXUMHYECKHX pPeaKuuid

Kunernka snekTpoxummudeckux mpoueccos. [lomspuzarus 2 6
U nepeHanpsokenue. [IoHATHe 37eKTPOXHUMHYECKOM KOppo-
3MH, 3alUTa OT KOPPO3UU 000PYIOBAHHS XUMHUSCKHX
IPOM3BOJICTB.

Hroro 34 34 76

4.2.Conep:kanne NPaAKTUYECKUX (CEMUHAPCKUX) 3aHATHH
(aeT)

4.3.Conep:xaHue JJ1a0OPATOPHBIX 3aHATHIA

IlepBoe 3aHATHE - BBOAHOE, UHCTPYKTAXK [0 TEXHUKE O€30MaCHOCTH, O3HAKOMJIEHUE C IIPaBUIIa-
MU paboThl, ¢ IpubopaMu U 060pynoBaHreM. Ha ocTanbHbIX 3aHATHAX KK/l CTYAECHT BBITOJIHSET
MHIUBUAYAIBHO JIabopaTOpHbIe pabOTHl U3 MPUBEIEHHOT0 HUKE IIEpeyHs 10 rpaduKy, cocTaBise-
MOMY €KETOJIHO.

K-Bo
No HanmenoBanue K-Bo
Tema nabopaTopHOTo 3aHATHUS 4acoB
n/m | paszgena AUCHUTIIMHBI 4acoB
CPC
Cemectp Ne 3
TexHuka Oe30MacHOCTH U TMpaBuiIa padOTHI B
IlepBoe Hauayi0 Tep-
nabopaTopuH.
1 moaunamuku. Tepmo- N 8 8
B 1. Onpenenenue cpeaHe TEMIOEMKOCTH CTPOH-
TEJIHHBIX MaTEPHUATIOB METOJIOM CMEIIICHHSI.




2. OnpeneneHue yaeabHOM SHTAIBIIUA PACTBOPE
HUS TBEPAOI'O BEIIECTBA B KUIKOCTH.

3. Onpenenenue TeIOThl HEUTPATU3alUNA CUITh-
HOI71 KHCJIOTHI CUJIBHBIM OCHOBAHHUEM B BOJC.

1. Onpenenenne TEpMOAMHAMUYECKUX XapaKTe-
PUCTHUK PEaKLUU MEXAY CAIULIWIOBON KHCIOTOU
U XJIOPHBIM JKEJIE30M.

2.0npenencHue TEPMOJUHAMUYECKUX Xapak-

XuMu4ecKkoe paBHO-
BecHe TEPUCTUK PEAKLMH JTUCCOLUUALNU JBYXLIBETHO- 8 8
r0 UHAUKATOpPa METUIIOBOI'O OPAHKEBOTO
3.13yyenue paBHOBECHsI TOMOT€HHON PEAaKIIMH B
pacTBope.
1.M3yueHne 3aBUCHUMOCTH JaBJIEHHUS Hachl-
da3oBble pPaBHOBECUSA N
LIEHHBIX MMAPOB WHIWBUIYAIbHBIX KUIKOCTEH
B OJAHOKOMIIOHEHTHBIX 4 4
OT TeMIIePaTypbl
cucTeMax.
1.IlocTpoenue nuarpamMmbl COCTOSIHHUSI IBYX-
KOMIIOHEHTHOM CHUCTEMBI C HEOTrpaHUYEHHOU
®da3zoBble PABHOBECUS
PacTBOPUMOCTBIO.
B JABYXKOMIIOHEHTHBIX 6 6
2. Tloctpoenue mauarpamMmbl IUIaBKOCTH Ou-
cucTeMax. o
HapHON CMECH BEILIECTB
1.M3ydeHune 3aBUCUMOCTH PacTBOPUMOCTH Ma-
OO0mas xapakrepu- JIOPACTBOPUMBIX BEIIECTB OT TEMIIEPATypPhl
CTHKA PacTBOPOB. 2. OnpeneneHre pacTBOPUMOCTH OYpHI B BOZE, 4 4
Kosumnrarusuele SHTAJbIIMU PACTBOPEHUS U TEMIIEPATYPhI
CBOIICTBA PacTBOpPOB TUTaBJICHUS OYpHI.
TepMmoaunamuka o
1. Onpenenenue yneabHOW PHTANBIUU TUApA-
TBepA0(a3ZHbIX MPO- 4 4
TalllU BSHKYLIETO.
11eCCOB
NTOI'O: 34 34
Cemectp Ne 4
1. I3yueHue KWHETUKU OMBUICHUS THIIAIlETaTa |
OcHoBbI GopMAJILHOM | TOTEHIIMOMETPUYECKUM METOOM. 4 4
KHHETHKH 2. OnpeneneHne KOHCTAaHTBl CKOPOCTH U SHEP-
TUU aKTUBAITUU PEAKIIUU BTOPOTO MOPSIKA.
1 KuHeTuka pacTBOpeHHs THIICA B BOJIE.
Kunernyeckne  oco- |2. KuHeTnka pacTBOpeHUS OKCHJIOB M KapOOHa-
0EHHOCTH  CJIOJKHBIX | TOB B MUHEPAJIbHBIX KUCIOTAX. 3 3
peaxkuuii. 3. M3yueHue KWHETUKU B3aUMOICHCTBHS
¢benondranenna u mENOUU
IIpencrasieHusi 0 Mexa-
HU3Me XMMHUYeCKOH KHu-
Heruku. Kunernueckue| 1. M3yuenue ckopocTu HOAMPOBAHUS alleTOHA 4 4
TeOpHH.
KarainTunyeckue pe- N
1. Kuneruka KaTaIUTUYECKOW peaKIUH OOMeHa
aKNHH ¥ KaTaJu3aTo- N 4 4
phI KOMIUIEKCa COJIM OPraHNYeCKON KUCIOTHI
JIEKTPOXUMMSI. 1.M3ydeHune 3aBUCUMOCTH YAEJIbHOM 3JEKTPO- 4 4




CgoiicTBa pacTBOpOB
3JIEKTPOJIUTOB

IIPOBOAHOCTH OT KOHLEHTPALUHU HJIEKTPOJIUTA.
2. VI3yyeHue 3aBUCMMOCTH SKBUBAJICHTHOU
AIIEKTPONPOBOJIHOCTH OT  KOHILICHTPALUH
AIIEKTPOJINTA.

3.0mnpenencHre KOHCTAHTBI U CTENIEHU JUCCOLU-
aIuy cI1aboro AIEKTPOIIUTA

4. KoHayKTOMETpHUYEeCKOe TUTPOBAHHE.

1. Onpenenenne 3/C snementa SAxobu-/lannams
2. OnpeneneHne MOTEHIINATIOB OTACTbHBIX JIEK-
TPOJIOB.

3. Uccnenosanwme 3apucumoctu 3/1C ranpBaHndg
CKHX JJIEMEHTOB OT TEMIIepaTyphl U pacyET Tep-

6 DJIeKTPOAHbIE  MPO- |MOJMHAMUYECKUX ITapaMETPOB. 8 8
ecchl. 4. Onpenenenue [IP MmamopacTBOpUMBIX coeTUHE
HUM.
5. [TocTpoenue OydepHO TUarpaMMbl U OIIPEIe-
nenue OypepHOl eMKOCTH.
6. Onpenenenue pH ruapaToodbpazoBaHusl.
Kuneruka  3JjeKkTpo-
7 | xumuveckux peakuuii |1. Onpenenenue HanpsHKEHUS pa3oKEeHUS 2 2
NTOI'O: 34 34

5. ®OHJ OHEHOYHBIX CPEACTB JJIA ITPOBEJAEHUA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTA-
OHHA 110 U'TOI'AM OCBOEHUA IMCIUITJIMHBI

5.1.IlepeyeHb THNIOBBIX BOMPOCOB (TUMOBBIX 32IaHMI)
3aganust 17151 IPOBeIeHUS TEKYIIero KOHTPOJIsI

Texyumii KOHTPOJIb OCYIIECTBIISIETCS B BUJIE 3aIIUTHI Ja0OPATOPHBIX pabOT, TECTUPO-
BAaHMM, KOJUIOKBUYMOB. MIMEIOTCS METOAMYECKHE YKa3aHUs IS MOATOTOBKH K KOJUIO-
KBUyMaM M K BbinosniHeHUI0 PI'3, conmepraiue npuMmepsl pacyeToB, 3aJaHus MO COOT-
BETCTBYIOLIUM TEMAM.

Ne HanmenoBanue
n/n | paszjena JUCIUIIMHbI

1 2 3

3 cemecTp

1.IlepBoe Hauano TepmMoarHAMHUKH. OCHOBHBIE TEPMOANHA-
MUYECKUE TOHATHUS U ONPEIEIICHNs. DKBUBAJIEHTHOCTD TEIUIO-
ThI U PaOOTBHI.
2. BHyTpeHHS 3HEPrus U SHTAIBIINUA.

CogepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHHI)

IlepBoe Hauajo Tep-
MoauHamMuku. Tepmo-
XUMUA

3. TlonsTre o mporeccax 00paTUMBIX H HEOOPATHUMBIX, paBHO-
BECHBIX U HEpaBHOBECHBIX. TerioTa u paboTa paciIupeHus
UJealIbHbIX T'a30B.

4. 3akoH ['ecca. CnencrBust u3 3akoHa ['ecca.

5. 3aBHCHMOCTbH TEIJIOBBIX 3(PPEKTOB OT TeMIIepaTypbl. 3aKOH
Kupxrodda.

6. Tlonp3ysch CpaBOYHBIMHU JaHHBIMH, paccuuTaiite AH, AU,




AF, AG peaknun
CO + Cl,= COCly,

npotekatomei mpu T = 1000 K (TermoeMKkocTh BceX BEIIECTB B
unrtepsaie 298...1000K nocrosiHHa).
7. B pe3ynbrare pacmupenus 20 Kr reqaus npu temieparype 298
K 00wem raza ysenunuwiicsa B 1000 pa3. Paccuutaiite nsmenenue
SHTPOIUH.
8. PaccumraiiTe MOJSPHYIO SHTPOIHIO OKCHJAA YIIepojaa NpU
temnepatype 200°C u naBienuu 50,67 10° Ma, ecinu SHTPO-
mas mpu T =25°C u P =1,013-10°Ila pasua 197,9
JIx/(monb-K), a 3aBUCUMOCTh MOJISIPHOM TEIJIOEMKOCTH OT TE€M-
nepaTypsl BRIPAKACTCS YpPaBHEHHEM

C,=28,41 +4,10- 107% T Isx/(monb - K).

Bropoe wm Tperhbe
Hayajla TepMOJAUHA-
MUKH. JHTpONHUA.

Hocryaar [liianka

1. Bropoe u TpeThe Hauana TepMoguHaMuKu. OOIIUe MOHATHS.
@opMynHpoBKU. DHTponUs. MI3MeHeHre SHTPONNH B pa3HbIX
nporeccax.
2. TepMonnHaMu4ecKue MOTEHIHANBI KaK KPUTEPUHU HarpaB-
JICHHOCTH TPOLECCOB. XapaKTepUCTUUYECKHE ()YHKIIHH.
3. [Tonp3ysick CpaBOYHBIMU JTAaHHBIMH, OIPEIEINUTE, BO3ZMOXKHO
o npu  Temneparype 298 K B cTaHIapTHBIX YCIOBUSX CaMo-
MPOU3BOJIBHOE TEUEHUE PEaKUUH TUAPATALMHU IOJTYBOJHOTO
CTPOUTENILHOTO THIICa

CasS0y - 0,5H20(T) + 1,5H20(>K) = CaS0y - 2H20(T).
4. [TapuuanbHble MOJIbHBIC BEIMYNHBI.
5. [lonaTHe 0 XMMUYECKOM MOTEHIIUANE. XUMUYECKHUM MOTEH-
LHAAJ KaK KPUTEPHU HAPaBJIEHHOCTH IIPOLIECCOB.
6. Paccunraiite n3menenue sueprun [ mb0ca B pe3ynbrare ucma-
penus Boabl mipu 97°C u 1 aT™, 3HTpoONHS KUAKOU U Ta3000pa3-
HOM BOJIBI TIpH 3TOM Temmeparype paBHa 87, 0 u 196,0 [Ix-
Moitb —. K™, cootBercTBenHo. IIpi KakOM JaBICHHH M3MEHEHHE
sHepruu ['nb6ca B pe3ysnbTare MCIapeHHsl BOJbl OyAeT paBHO
Hyito ripu 104 °C?

Xumuueckoe
paBHOBecHe

1.3akoH neiicTByromux Macc. KoHCTaHTa XUMHUECKOTO PaBHO-
BECHSI.

2. YpaBHEHHE N30TEPMbl XUMHUECKOM PeaKInu.

3.CmelnieHne XUMUYECKOTO0 PaBHOBECHS.

4.I'ereporeHHble XMMHUYECKHE PAaBHOBECHS.

5.YpaBHeHuUst U300apbl U N30XOPbl XMMUUECKUX PEaKLUH.

da3oBoe paBHOBECHE
OJHOKOMIIOHCHTHBIX
CUCTEM

1.YcnoBus ¢pazoBoro paBHoBecus. [Ipasuiio ¢a3 ['ubdoca.

2. Ypaeuenue Knaitnepona, Knanetipona-Knay3uyca.

3. Kak cBs3aHBI TEIUIOTH HCHapeHUs, CYOIMMaIK U TUIaBICHUS
MHAMBHUIYaJIbHOTO BEIleCTBa B TPoiHOM Touke? [IpuBeaute co-
OTBETCTBYIOILlEE ypaBHEHHE M 00ocHyiTe ero. CymiecTByeT JH
aQHAJIOTUYHAS CBS3b JJIS1 U3MEHEHUS SHTPOIHNH Ha3BaHHBIX (hazo-
BBIX NpEBpALICHUNA? 3alMIIUTE BBIPAKEHUS AJI1 U3MEHEHUS DH-
TPOIUH.

4. lnarpamma COCTOSIHUS BOJIBI.

5. TToumopdusm. Jlnarpamma coctostaus SiO,.

da3oBoe paBHOBecHE
ABYXKOMIIOHCHTHBIX
CHCTEM

1. J/IByXKOMITOHEHTHBIE CUCTEMBI C TPOCTOM IBTEKTUKOIA.

2. JIByXKOMIIOHEHTHBIE CUCTEMBI, 00Pa3yIOIIHe XUMUIECKHE
coenuHenus. luarpamma cocrosiaust CaO — SiO;.

3. TBepaple pacTBOPHI C HEOTPAHUYEHHON paCTBOPUMOCTBIO




KOMITIOHEHTOB; CUCTEMbI, OTPAHUYEHHO PACTBOPUMBIE B TBEPIOM
Buze. JlmarpamMmeol.

Ob0mass  xapaxkrepu-
CTHKA pacTBOpoOB.
KoauraruBHblie

CBOIICTBA PAaCTBOPOB.

1. PactBopsl. O6mIme onpeaenenus. JlaBneHrne HachIIIEHHOTO
rapa KOMIIOHEHTOB HaJ pacTBOpoM Y paBHeHus Payns, I'enpu.
2. OnpenesneHre NOHATHS aKTUBHOCTh KOMIIOHEHTA pacTBOpA.
3. I3meHeHune TeMiepaTyphl 3aMep3aHusl 1 UCHapeHus pa3das-
JICHHBIX PaCTBOPOB.

4. OcMOTHYECKOE JaBJIEHUE PACTBOPOB.

5. HacelieHnsle pacTBOpHI.

6. JIByXKOMIIOHEHTHbIE U TPEXKOMIIOHEHTHBIE T€TEPOreHHBIC
CHCTEMBI: CUCTEMBI, 00pa30BaHHbIE IByMs JIETYYUMH, HEOTpa-
HUYEHHO CMEIIUBAIOIIMMUCS KUAKOCTIMH; OTPAHUYCHHO
B3aMMHO PACTBOPUMBIE >KUKOCTH.

TepmoauHaMuka
TBepaoga3zHbIX
1eccoB

npo-

1.TBepnodasnsie peakuuu. Pacuet sneprum ['n66ca.
2.Cucrema Ca0O-SiO,.

3. TepmoauHaMuKa MOTUMOP(HBIX TPEBPALICHUN.

4. TepMoaMHAMUKA TIOJIyYSHHUSI CTEKOJ M CHUTAIIJIOB, KEpaMuye-
CKMX MaTEepHAaJIOB.

5.TepmoauHaMuKa rporecca rupaTaluy BOKYIIUX MaTepra-
JIOB.

4 cemecTp

OcHoBbl QopMaIbHOM
KHHETHKH.

1. Cxopoctb xuMuueckoil peakiuu. Koncranra ckopoctu. 3akoH
JEHCTBYIOIIMX MacC. MOJIEKYISIPHOCTD U MOPSAOK PEaKIVHU.

2. OIHOCTOPOHHME pEeaKIMK HYJIEBOro, IEPBOT0, BTOPOIrO U Tpe-
Thero nopsiaka. OCHOBHbIE TPEJCTABICHUS U ypaBHEHHUA. BbI-
BOJI U aHAJIU3 OCHOBHBIX YPaBHEHHH.

3. CriocoObI onpeienieHnst MOpsiAKa PEaKIIHH.

4. KoHCTaHTa CKOPOCTH THApPOJIM3a caxapossl mpu 25°C paBHa
3,2 102 4 *. Paccunraiire: a) BpeMs, 3a KOTOPO€ THUIPOIU3Y
nojsepraercs 20% MCXOIHOTO KOJIMYECTBA caxapo3bl; 0) Kakas
4yacTh caxapo3bl Ipopearupyer uepe3 3 CyToK; B) MEepUoJl MOJy-
IIPEBPALLCHNS PEAKLIUU.

5. YcTaHOBIIEHO, UTO peakiusi BTOPOro MopsiakKa (OJUH peareHr)
3aBepuiaercsa Ha 75% 3a 92 MUH TNIpU  HMCXOJIHOW KOHLEHTpa-
uun pearenra 0.24 M. Kakoe Bpems morpeOyercs, 4ToObl npu
TEX YK€ YCIOBHAX KOHIIEHTpalus pearenra gocruraa 0.16 M?

Kunernueckne  oco-
OCHHOCTH  CJIOKHBIX
peaxuuit

1.0xH0CTOpOHHME TapajUIeIbHbIE PEaKIUU TEPBOTO MOPSAKA.
2.01HOCTOPOHHME TMOCINIeI0BaTeIbHbIE peakuuu. JIuMuTupyto-
miast cragusi. OCHOBHBIE YPaBHEHUS.

3.iByxcropoHHHE peakiyu. OCHOBHbIE MOHATHS U ypaBHEHUS.
4.0co06eHHOCTH reTeporeHHbIX npoueccos. Juddy3nonnas cra-
J¥isl, BIUSTHUE BHELIHUX MapaMeTPOB HA CKOPOCTh I'€TEPOr€HHBIX
MIPOLIECCOB.

5. Kuneruka pacTBopeHHs U KpUCTAITH3AIHH.

. K
6. J1ns oOpatumoit peakuu A——><k;B HavaJibHbIE KOHIIEHTpa-
2

nuu Bemects [Alp = 1,33 10*Tan [B]o = 0. Yepe3 10 mun mocne
Hayana peakuuu [A] = 53-10°ITa u [B] = 8,0-10° Ia. Ompene-
nute 3HadeHune [A] yepe3 20 u 40 MuH TIOCIIe Hayaa peakiu,
[S{o05¢ k1/k2 =3.

3aBHCMMOCTb CKOpPO-
CTH XMMHUYECKON pe-
aKIMU OT TeMIepary-

1.3aBHCHMOCTH CKOPOCTH XUMHYECKOW peakluu OT TeMIepary-
pbl. AHanu3 ypaBHeHuil Bant-I'odpda u Appennyca.
2.TeopeTrnyeckune NMpeACTaBICHUS XMMHUYECKON KUHETHKHU: TEO-




pol. KuHerundeckue

TeopHH

pUSl aKTUBHBIX CTOJIKHOBEHUM I OMMOJIEKYIISIPHBIX PEaKIil u
MOHOMOJIEKYJISIDHBIX pEaKLUi; TEOpUs aKTUBHOIO KOMILIEKCA.
OCHOBHbIE IOHATHS U YpaBHEHMUSI.

Karanurnueckue pe-

1.Karanus. OCHOBHbIE MOHATHUS U ONIPEICTICHUS.

4 aKIUU M KaTtaamu3ato- | 2. ['oMoreHHslil kaTanu3. KucioTHO-OCHOBHOM KaTajus.
pbl 3.Teopuu reTeporeHHOro KaTajinsa.
1. O0uKe 0coOEHHOCTH PacTBOPOB IEKTPOIUTOB.
2. TepMOJMHAMUKA PACTBOPOB JIEKTPOIHUTOB.
3.D1eKTpONpPOBOAHOCTb PACTBOPOB AIEKTPOIUTOB. Y JielbHAs U
HKBUBAJICHTHAS 3JEKTPOIPOBOAHOCTHU. [[0ABIKHOCTH HOHOB,
DJIEKTPOXHUMMSI. qucia nepeHoca.
5 | CeoiictBa pacTBOpoB | 4.251eKTpOGOPETHUECKUI U PETaKCALUOHHBIN 3(PPEKTH TOPMOKE-
3J1eKTPOJIUTOB HUS.
5.0neKTpocTaTHUecKasi TeOpUsi CUIIBHBIX AJIEKTpoiuToB [lebasi-
XIOKKes.
6. IIlpumeHeHne KOHIYKTOMETPHUU
1.MexaHn3M BO3HHKHOBEHHS CKayKa IMMOTCHIMANAa HAa TPaHHIIC
paznena AByx ¢as.
2.Kitaccuukanus 3JIeKTpoIoB. DIEKTPOIbI TIEPBOTO U BTOPOTO
6 DJIEKTPOJAHbIE  TPO- | POJia, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIEC, Ta30Bble, HOHO-
1eCChI CEJIEKTUBHBIE. DJIEKTPOAHbIE peakuu. Y paBHeHue HepHera.
4.I"anpBaHMYECKHUE IEMEHTHI U LIEIH.
5. TepmoarHaMuKa raTbBaHUYECKHX CHCTEM.
6.21eKTPOXUMHYECKHE UCTOUYHUKHU TOKA. AKKYMYJISITOPBI.
1. KuHeTnka 3J1eKTPOXUMUYECKUX MPOLIECCOB. MOJISPU3ALIUS
JIEKTPOJIOB, €€ BUbl: KOHLIEHTPALMOHHAs!, XUMUYECKas.
7 Kunernka 3j1eKTpo- | 2.3aBUCUMOCTh DHEPTrUU aKTHBAIMU U CKOPOCTH AIIEKTPOIHBIX
XMMHYEeCKHX PeaKIuii | MPoLEeccoB OT NoTeHuuana. YpasHenue Tades.
3.OCHOBBI ANEKTPOXUMUYECKON KOPPO3UHU.
Bonpocs! 11 npoBeeHust IPOMEKYTOYHOM ATTECTALUMN
3 cemecTp, 1u(depeHIMPOBAHHBIH 3aUeT
1. TlepBoe Hauano TepmMoguHaAMHUKH. OCHOBHBIC TEPMOJMHAMUYECKHAE TOHSITHS U ONPEICIICHUS.
DKBHUBAJICHTHOCTb TETJIOTHI M paboThl. BHYTpeHHSISI SHEpPIus U SHTAJIbIMSL.
2. Tlonsrtue o mpomeccax 0OpaTUMBIX U HEOOPATHMBIX, PABHOBECHBIX 1 HEPaBHOBECHBIX. Teruio-
Ta U paboTa pacIIuPEeHus U1€AIbHBIX Ta30B.
3. Tepmoxumus. 3akoH ['ecca.
4. 3aBUCHMOCTb TEIIOBBIX AP PEKTOB OT Temrneparypsl. 3akoH Kupxrodda.
5. Bropoe Hauano tepmoguHamuku. Oo1ue nousaTus. ®opMynupoBKU. DHTPOMIUS.
6. TepMonuHamMHyecKHe MOTEHIHANbI KaK KpUTEPHH HAIIPABICHHOCTU IPOLECCOB. XapaKTepu-
CTHYECKHE (PYHKLUU.
7. TlapumanbHble MOJbHBIE BETUUYHHBI.
8. TloHsATHE 0 XMMHYECKOM TMOTEHITHAIe. XUMUYCCKHH MOTCHIIMAT KaK KPUTEPHUN HAIIPABICHHOCTH
IIPOLIECCOB.
9. ®a3oBbie paBHOBecHUs Y ciioBuUs (ha3oBoro paBHOBecus. [IpaBuio da3 ['mb0Oca. YpaBHeHnue
Knaiinepona, Knanelipona-Knaysuyca.
10. OTHOKOMITOHEHTHBIE CHCTEMBI. J[narpaMMa COCTOSIHUS BOIBI.
11. JIByXKOMIOHEHTHBIE CUCTEMBI C IPOCTOM IBTEKTUKOM.
12. JIByXKOMIIOHEHTHBIE CUCTEMBI, 00pa3yIONIHe XHMUYCCKHE COCAMHEHUSI.
13. PactBopsl. O6mue onpenenenus. Y pauenus [ n66ca-{rorema, Payss.
14. ’Kunkue pactBopbl. PazbaBieHHble pacTBOPBI HENETYYUX KOMIOHEHTOB.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

w

o

o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.

M3meHeHne TeMneparypsl 3aMep3aHns 1 KUICHUs pa30aBIeHHBIX PaCTBOPOB.
OcMOTHYECKOE IaBIICHUE PACTBOPOB.

Haceliennsie pacTBOpbI.

CBolicTBa JIETYYHX HEOIPAHHMYCHHO CMEIIMBAIOIINXCS )KUIKOCTEH.
OrpaHnueHHO B3aMMHO PacTBOPHMBIE )KUAKOCTH.

TBeppie pacTBOPBI C HEOTPAHUYCHHON PACTBOPHUMOCTBIO0 KOMIIOHEHTOB.
Cucrembl, OTpaHIYCHHO PACTBOPUMBIE B TBEPJOM BHE. JlnarpaMmmel.
Tsepnodaszusie peakuuu. Pacuer snepruu ['nbdoca.

Cucrema Ca0O-SiO».

TepmonuHaMuka MoaIuMOp(HBIX MPEBPAIICHHH.

TepmonuHaMuKa MOTyYSHUS CTEKOJ U CUTAJUIOB, KEPAMHUYECKUX MATEPHAJIOB.
TepmonmHaMuka mporecca ruipaTaniy BOKYIINX MaTepPUaIOB.

4 cemecTp, IK3aMeH
TeopeTnyeckue BONpPoChI

OcHoBHbIE OHATHS (HOpMaTTbHON KHHETHKU. CKOPOCTh XUMHYECKOU peakiuu. KoHcTanTa
CKOPOCTH. 3aKOH JIEHCTBYIOIIUX Macc. MOJIEKyJISIpHOCTD U OPSAJOK PEAKIUH.
OaHOCTOPOHHME PEAKIIUH HYJIEBOIO, IEPBOI0, BTOPOTO U TPETHETO Nopsiika. OCHOBHbBIE
IIPEJICTaBJICHUS U ypaBHEHUs. BbIBOJ 1 aHATIN3 OCHOBHBIX YPaBHEHUH.

CriocoObl onpeiesieHHs NOpsiiKa PEAKIHH.

OpHocTOpOHHME NapaUIebHbIE PEaKMU IEPBOT0 NOpsAAKa. BrIBOJ 1 aHaIM3 OCHOBHBIX
YPaBHEHUM.

OpHocTOpOHHME TMOCHEI0BaTeNbHbIe peakuuu. Jlumutupyromas craaus. OCHOBHbBIE ypaBHE-
HUSL.

JIByxcTopoHHUE peakiui. OCHOBHBIE TOHATHS U YPABHEHUS.

3aBHCHUMOCTb CKOPOCTHM XMMMUYECKON PEaKLUM OT TeMIeparypbl. AHanu3 ypaBHEHU BaHT-
Tl'odbda u Appennyca.

Teopust akTUBHBIX CTOJIKHOBEHUH JUIsl OMMOJIEKYIISIPHBIX PEAKIMH.

Teopus akTuBHOrO KoMIiekca. OCHOBHBIE ITOHATHUS U YPaBHEHHUS.

OcobeHHocTH reTeporeHHbIX mpoueccoB. Auddy3nonnas craaus.

BnusiHue BHEMIHUX MapaMeTpoB Ha CKOPOCTh T'€TEPOTreHHBIX MPOIIECCOB.

Kunernka pacTBOpeHHs U KpUCTAILIM3ALIUN.

Karanu3. OCHOBHbIE TOHATHUS U ONPENIETICHHUS.

I'oMmorenHsIii kaTanu3. KHCIOTHO-OCHOBHOM KaTalus.

Teopuu reTeporeHHOro Karaamsa.

DnexkTpocTaTHyecKasi TEOPHUs CUIbHBIX ANEKTPoUTOB JleGas- XroKKes.

DneKTPONPOBOAHOCTh PACTBOPOB JIEKTPOJIUTOB. Y I€/IbHAS U IKBUBAJICHTHAS 3JIEKTPOIIPOBOI-
HOCTb.

[TonBHXHOCTH MOHOB. 3aBUCUMOCTD OT pajinyca, MPUPOAbI AIEKTPOJIUTA.
OnextpodopeTudeckuil 1 penakcanoHHbIH 3(h(HeKThl TOPMOKEHHUS.

DnexTpoaHble Mpolecchl. MexaHu3M BO3HMKHOBEHUS CKauka MOTEeHIIMajla Ha TpaHUIle pasjiena
ByX (ha3. DnexTpoaHbli noTeHIMaN. Y paBHeHre HepHcra.

Krnaccudukanus 31ekTposoB. DJAEKTpoAbl NEPBOIO U BTOPOTro poja.DJIEKTPOIHbIE PEaKLUU.
VYpasuenue HepHcra.

Krnaccudukanus snektpooB. ['a30Bble U pe-OKC AIIEKTPOAbL. DNEKTPOJIHbIE PEaKIUHU. YpaB-
Henue HepHcera.

l"anpBanmyeckue anmemenTsl U 1enu. Knaccudukamusa. Cxemsl 3amucu. CyMMapHBIE€ JIEKTPOI-
HBIE peakiuu. YpaBHeHnue HepHera.

TepMonnHaMuKa ralbBaHUUECKUX CHCTEM.

[Tongpu3zanus 3J1€KTPOIOB, €€ BUbl: KOHLIEHTPALMOHHAS, XUMHYECKAs.

3aBUCHUMOCTh DHEPIMM aKTUBALMU M CKOPOCTH 3JEKTPOJHBIX IPOLECCOB OT IMOTEHIHANA.
VYpaBuenue Tadens.

DNEKTPOXUMHUECKHE UCTOYHUKU TOKA. AKKYMYJISITOPBI.

OCHOBBI 2JIEKTPOXUMUYECKOW KOPPO3HUH.



[MpakTnyeckue 3axaHus

1. TIlepuon nomymnpeBpallieHus BellecTBa B peakuuu nepporo nopsaka npu 323 K cocrasnser 100
MuH, a ipu 353 K — 15 munyT. Berauciure temneparypHbplii KO3)@PHUIIMEHT CKOPOCTH ITOM peaKITiu.

2. Omnpenenute nopsaaok peakuun 2CO = CO;z+ C, ecnu B ogHOM ciydae 3a 30 MHUH. 1aBJIeHHE
yMEeHbIIMI0CH ¢ 1,049- 10° 10 0,924-10° [a, a B JIPYTOM cllydae 3a TOT K€ MPOMEKYTOK BPEMEHHU — C
0,714-10° 10 0,624-10° Ia.

3. KoHcranTa ckopocTu HeKoTopoi peakiuu nepsoro nopsiaka mpu 300K pasna 0,008 MUH . Ompe-
JIeNIUTe, CKOJIBKO MPOIIEHTOB MCXOJHOIO BEUIECTBa pa3ioKuTes 3a 1,5 yaca.

4. bumonekynsapHas peakuus, 111 kotopoil Ca = Cg, nportekaer 3a 10 Mun Ha 25%. CkoJyibkO Bpe-
MEHHU HeoO0XO0AMMO, 4TOObI peakuus mpouuia Ha 50% mnpu Toil ke TeMieparype.

5. CocraBbTe raJiIbBAHUYECKUIN JIEMEHT B KOTOPOM IIPOTEKAET CAEAYIOLIAs XUMUUYECKAsl PEAKIUs

2Fe® + Sn®" = 2Fe®" + Sn**.

[IpuBenute ypaBuenue Hepuera nnst pacyera D/C maHHOTO raJIbBAHHYECKOTO JIEMEHTA.

6. BbraucauTh TerioBoi 3G GeKT peakiuu, MPOTEKAIOMEH B ralbBAHUICCKOM JJIEMEHTE

Zn | ZnSOy || CnSOy | Cu, eciu DAC uenu npu 18 °C pasna 1,16B, temneparypubiii Ko3(duimenTt
dE/dT =-0,00043.

7. PaccuuTaiite TemnoBoii 3 hekT XuMUYIeCKol peakiim

2105 + 2H"+5H,0, = I, + 6H,0 + 50,, eciu 3Ta peakIys MPOTEKAET B raJlbBAHMYECKOM DJIEMEHTE TIPH
298K , a Benmunna DJ]C pasna 0,513 B, dE/AT =0,00067 B/rpax.

8. DKBUBAJICHTHAS 3JICKTPOIPOBOJIHOCTh BOJJHOIO PacTBOPa XJIOPHIa KaIus IMpU OCCKOHEYHOM

pasBenenmn u 25°C Ao, =149,8 om™cm’Mons-3k8 ™. Uncio mepenoca nona Clt = 0,49. Borancu-

Te SKBHBAJIEHTHBIE YIEKTPOIPOBOIHOCTH NPH OeckoHeyHOM pasBenenuy noHos Cl” u K u cpapanTe
X CO CIIPABOYHBIMH 3HAYCHMSIMHU. Bprauciure uncio nepenoca noHos K.

9. B cocyn mist m3MepeHust 3JIeKTPOIPOBOTHOCTH MTOMEIIIEHBI TUIATHHOBBIC AJIEKTPOABI B (hopme
IUCKOB auameTrpoM 1,3 cm, paccrosiHue Mexay snekrtpogamu 1,7 cm. Cocyn 3anonned 0,05 monb/n
pactBopom NaNOj;. Ipu nanpsokennu 0,5 B yepe3 maHHBINA pacTBOpP MPOTEKAET MEPEMEHHBIA TOK
1,85 mA. Haiigute yneiabHyI0 U SKBUBAJIEHTHYIO 3JIEKTPONPOBOAHOCTE pacTBopa NaNOs;.

10. Paccuuraiite >KBHBaJEHTH anekrporpoBogHocts 0,001 N pacrtBopa LiCl u cpaBuute
OTBITHON BeTHUHHON 96,6 oM™ 'cM® MOIb-3kB™. DKBHBANCHTHBIC anektponpoBogHocTy 0,001 N pac-
tBopoB LINO3;, NaNOs, NaCl mpu 291 K paBusl  coorBercTBeHHO 92,9; 102,9; 106,5 oM

tem? momb -oxB L

5.2. IlepevyeHb TeM KypCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJiepkaHne U 00beM.

KypcoBble mpoekTsl U KypcoBble paOOThl MPU M3YHYEHUU AUCLMILIMHBI HE MPEAYCMOTPEHBI
y4EOHBIM IUJIAHOM.

5.3. IlepeyeHb HHAMBUAYAJIbHBIX JTOMAIIHUX 3aJaHUI,
pacuyeTHO-rpaguUecKUX 3aJaHHU .

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHBI
5.4.1lepeyeHb KOHTPOJIBbHBIX PadoT

KonTtposbabIe paboThl HE IPEIYCMOTPEHBI.



6.0CHOBHASA U AONNIOJIHUTEJIBHASA JINTEPATYPA

6.1. IlepeyeHb OCHOBHOM JTUTEPATYPbI

1. MyxaueBa B.Jl. ®usnueckas xumus: yaebHoe nocobue / B.JI. Myxauesa, H.A. Illanosanos,
B.A. ITonyskroBa. — benropoa.: U3a-so BI'TY um. B.I'. lllyxosa, 2016. — 252 c.

2. Myxauesa B.J]. XuMudeckas KMHETHKA W 3JeKTpoxumus: yued. mocooue / B.J]. Myxauesa,
B.A. ITonyskroBa. — benropoa: M3n-so BI'TY, 2015.— 290 c.

3. Mpyxaueea B./[. XuMuueckasi TepMOJAMHAMHUKA: MPAKTHKYM: y4eO. mocodbue / B./l. Myxauesa,
O.A. Cmrocaps, B.A. [lonyskroBa. — benropoa: M3n-so BI'TY, 2012.— 140 c.

4. Myxauesa B.J]. DnexTpoxXuMmus, KUHETHKAa W KaTanu3. [IpakTUKyM 1O (U3NYECKON XUMHH:
yue6. mocooue / B.JI. MyxaueBa, O.A. Cmrocaps, B.A. ITomyskroBa, A.A. Cmrocaps. benro-
pox: U3n-Bo BI'TY, 2013.-153 c.

5. Cmpomobepe A.I'. ®uznueckas xumus./ A.I'.Ctpomoepr, JI.II. Cemuenko. — M.: Beicmas
mikosia. 2006. — 528 c.

6. Myxauesa B./]. ®uzndeckas XuMus [ DIEKTPOHHBINA pecypc]: yueOHoe mocodue /B.JI. Myxaue-
Ba, H.A. [llanoBasnos, B.A. [TonysktoBa. — DnektpoH. TexcroBble nannsie. - benropoa: U3a-so
BI'TY, 2016. —252c. — Pexum gocryna:
https://elib.bstu.ru/Reader/Book/2017011715240371600000652596

7. Myxauesa B./[. Xumnueckas KHHETHKA U AJIEKTPOXUMHUS: [DIEKTPOHHBIN pecypc]: yueb. moco-
oue / B.JI. MyxaueBa, B.A. [TonyakToBa. — DIEKTPOH. TEKCTOBBIC NaHHBIE — benropoa: M3a-Bo
BI'TY, 2015.-290c.—Pexxum nocryna:

https://elib.bstu.ru/Reader/Book/2015110710585298300000657738

8. Myxauesa B.J]. Dnextpoxumus, KUHETUKA W Katanu3. [IpakTukyM mo (pusm4eckod XUMHHU:
[DmexTpoHHEI pecypc]: yuebd. mocodue / B.Jl. MyxaueBa, O.A. Cmocaps, B.A. TTomyskToBa,
A.A. Cirocapb. — DIEKTpPOH. TEKCTOBBIE NaHHbIe. — benropoa: U3a-Bo BI'TY, 2013.-153 c. —
Pexum noctyna: https://elib.bstu.ru/Reader/Book/2014040921112591455100005387

9. Myxauesa B./]. Xumuieckasi TS pPMOJAMHAMHKA: MTPAKTUKYM: [ DJIEKTPOHHBIN pecypc]: y4eO. mo-
cooue / B.JI. MyxaueBa, O.A. Citocaps, B.A. ITonyskroBa. DnekTpoH. TeKCTOBbIE JaHHbIE —
benropoxa: M3a-so BI'TY, 2012.— 140 c. — Pexxum nocryna:
https://elib.bstu.ru/Reader/Book/2013040918194122978400005227

6.2. IlepeyeHb TONMOJTHUTEILHOM JTUTEPATYPHI

1. Illasnenxo B.M. Xumnueckas TepMoanHaMuka: Yue0.mocobue /B.M. [1aBnenko. — M.:Boicmias
mK.,1998. — 319c.

2. OcHoBbI (puznyeckoit xumuu. Teopus u 3agaun: Yueb.mocooue /B.B. Epemun, C.U. Kapros,

N.A. Ycnenckas n ap. M:Ok3amen, 2005.— 480 c.

3. I'onuxos I''A. PykoBoacTBo 10 (hpnu3ndeckoit XuMum: Y4uebHoe mocoone JUTSL XUM. — T€XHOJL.

creil. By30B / I'.A. T'onmukoB. — M.: Beicias mkona. —1998. - 383 c.

4. Kyopsawoe, HU.B. CoopHUK mpumepoB M 3agady no ¢usnyeckot xumuu / W.B.Kyapsmos,

E.B.Kucenesa, I'.C. Kapernukos. — M.: Beicias mkona. — 1998. — 527 c.

5. Cnrocapyw, A.A. Hauana xumundeckoir repmonuHamuku. / A.A. Cirocaps, B.JI. Myxauesa, bein-

ropoa: BI'TY um. B I' lllyxosa. — 2008. — 168 c.

6. byoanoe B.B. Xumuueckas kuHeTHKa: Y4ueOHoe ocoobue / B.B. Bynanos, T.H. Jlomoga, B.B.

Pu10kun — CII6.: U3n-Bo «Jlauby, 2014. — 288 c.

7. Kpatkuit cnipaBounuk pusuko—xumud. BenuuuH./ [log pea. A.A. Pasnens, A.H. Ilonomape-

BOil.- JI.: Xumus. — 1999.

8. Cniocapw, A.A. Ouzndeckas xumus. Korncrekr nekmuit /A.A. Cmocapb, O.A. Cirocaps.: ben-

ropoa: U3n-so BI'TY, 2008 — 202 c.

9. Kpyenaxos I1.M. ®wusndeckas W KoiulouaHas xumus: YdueO. mocobue /M.IL. Kpyrisikos,

T.H. XackoBa. — M.: Beicmi. mk., 2005. — 319 c.


https://elib.bstu.ru/Reader/Book/2017011715240371600000652596
https://elib.bstu.ru/Reader/Book/2015110710585298300000657738
https://elib.bstu.ru/Reader/Book/2014040921112591455100005387
https://elib.bstu.ru/Reader/Book/2013040918194122978400005227

6.3. IlepeyeHb HHTEPHET PeCcypcoB

http://ntb.bstu.ru/resoursts/el/
www.e.lanbook.com

https://elib.bstu.ru/Reader/Book/2014111112473189200000652011
«YuuBepcuterckas ouommoreka ONLINE»

LD

6.4.IlepevyeHb JTUIEH3HOHHOTO NMPOTPAMMHOI0 00ecTeYeHus

1. Microsoft Windows 7 and Windows Server 2008 R2 Service Pack, mrorosop Ne Ne63-14k ot
02.07.2014.

2. Microsoft Office Professional 2013, morosop Ne 31401445414 ot 25.09.2014

3. Kaspersky Endpoint Security 10 qns Windows, nmunensust Ne 17E0170707130320867250

4. Google Chrome. CBo6oHO pacmpocTpansemoe [10 coriacHo yCIoBHSIM JIMIICH3UOHHOTO CO-
TJIAIICHHUS.

5. Mozilla Firefox. CBo6oaHO pactpoctpansemoe [1O coriacHO yCIOBUSAM JTUIICH3HOHHOTO CO-
TJIANICHHUS.

7. MATEPHUAJIBHO-TEXHUYECKOE U THO®OPMALIMOHHOE

OBECIIEYEHUME
1. JleKunoHHbIE 3aHATUSI TPOBOJAATCA B ayJUTOPUHU, OCHAIIEHHOW MpPE3eHTAlMOHHON
TEXHUKOW; MMEETCsl KOMIUIEKT 31eKTpOoHHbIX npe3enTanuii ((YK Ne2 Ne 327,325 xadenper TullX)
2. JlaGopaTopHble 3aHaTHS — nabopatopun ¢uszmueckon xumuu (303,308), Tectupona-

HUE MIPOBOJIUTCS B KOMIIbIOTEpHOM Kitacce (Ne.327) kadeapsi.

JlaGoparopun 00Opy/10BaHbl B COOTBETCTBUU C TPEOOBAaHUSMH, MPEABIBIAEMbIMU K Yy4eO-
HBIM XMMUYECKHUM J1a00paToOpusiM.

Bechr 5-10, moct nmepemenHoro toka P577, morennmoctar [1-58-46, 6Gans BoasiHAs, yabTpa-
TEepPMOCTaT, BUCKO3UMETP, PoToznekTpokoaopumerp KOK-2, BakyyMHbIH CymuabHbIN mKad, pe-
dbpakrometp, skoTecT-01, TUCTHILIATOP, aKBAAUCTIILIATOP, TepMocTaT, Becbl BJIKT, xonoauis-
HUK, JIJa3€pHBIA aHaJIM3aToOp pa3MepoB yacTull cepus Zetatrac, monyns «TepMudeckuit aHanus» ¢
MIEPCOHAIBHBIM KOMITbIOTEPOM, MOaysb YJIK «TepmocTaT», Moayib «YHHUBEPCAIBHBINA KOHTPOJI-
nep», MOCT niepeMeHHoro Toka [1-577, ycranoBka «VccnenoBaHue TEMIOEMKOCTH I'a30B U UX CMe-
ceit TT-2», koHayKTOMETp «IKCmepT», Beckl Jadboparopusie BK-600, nentpudyra, nudopmanu-
OHHBIE CTEH/IBI.

B naGoparopun nmerorcs HeoOX0JUMbIE XUMHUUECKUE PEAKTUBBI U XUMHUYECKas OCyAa.

HmeroTcst KOMIbIOTEPBI M COOTBETCTBYIOIIEE NTPOrPaMMHOE 00ecrieueHue Ul COIPOBOXKAE-
HUSl DKCIEPUMEHTA M BEJIEHHUS CIOXKHBIX PAacdyeToB, a TaK¥Ke JJISl IKCIPECC-KOHTPOJS BXOIHBIX
3HaHUI U yMeHU paboThl ¢ COOTBETCTBYIOIIUM 000PYI0BAaHHEM.


http://ntb.bstu.ru/resoursts/el/
http://www.e.lanbook.com/
https://elib.bstu.ru/Reader/Book/2014111112473189200000652011

10.

8. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMbI

PaGouast nporpamma yTteeprkaeHa Ha 2017-2018 y4eOHBIA rof ¢ MU3MEHEHMSAMH [0 CIEIYIOLIHMM
pazzenam:

6.1. I[lepeyeHb OCHOBHOI1 IHTEPATYPBI

. Myxauesa B. J|. ®usznueckas xumus: yueb. nocobue / B.J[. Myxauesa, H.A. [Ilanosanos , B.A.

[Tonyskrosa. — Benropon: M3x-so BI'TY, 2016.-252c.

Myxauesa B.J]. XuMudecKas KHHETHKA U dNeKTpoxuMus: y4eb. mocobue / B.JI. Myxauesa, B.A.
IMonyakroBa. — Benropon: M3a-so BI'TY, 2015.—290 c.

Myxayesa B.J]. Xvumuueckas TepMOJMHAMHUKA: IIPaKTHKYM: yue. nocobue / B.JI. Myxadesa, O.A.
Cmiocaps, B.A. TTonyskroBa. — benropoa: M3n-so BI'TY, 2012~ 140 c.

Myxauesa B.J|. DnexTpoXumus, KUHETHKA ¥ Katanu3. [[pakTukyM 10 Gu3HdecKoil Xxumuu: yueo.
nocobue / B.JI. Myxauesa, O.A. Cimocaps, B.A. [TonyskroBa, A.A. Cmocaps. benropoa: U3z-
Bo BI'TY, 2013.-153 c.

Cmpombepe A.I'. ®usnueckas xumus./ A.I.CrpomGepr, JI.II. Cemuenko. — M.: Bricuias
mkoma. 2006. — 528 c.

Myxaueea B.J]. Xumudeckas KMHETHKA U JIEKTPOXUMHs [ DNEKTPOHHBIHM pecype]: yueb. mocobue /
B.JI. Myxauesa, B.A. [TonyskToBa. — DeKTpoH. TeKCTOBbIe naHHble — benropon: Msa-so BI'TY,
2015.-290¢. —Pexum noctyna:https://elib.bstu.ru/Reader/Book/2015110710585298300000657738
Myxaueea B.J]. Xumuueckas TepMOJMHAMHKA: NPAaKTUKyM [DIEKTpOHHBIH pecypel: yued.
noco6ue B.JI. Myxauesa, O.A. Cmrocaps, B.A. ITomyskroBa. — DIEKTPOH. TEKCTOBBIC JaHHbIC —
benropon: H3n-Bo BI'TY, 2012.— 140 c - Pexum JIOCTyIa:
https://elib.bstu.ru/Reader/Book/2013040918194122978400005227

Myxauesa B.J]. DnexTpoxumus, KUHETHKA M Karaiu3. [IpakTHKyM IO (H3MYECKOH XHMHHU
[DnexTponnsli pecype]: yueb. mocobue / B.JI. Myxauesa, O.A. Cmocaps, B.A. Ilonyskrosa,
A.A. Cmocaps. — DJIeKTpOH. TEKCTOBbIe Aanuble. — Benropox: M3a-so BI'TY, 2013. - 153 ¢. —
Pexxum joctyna: https://elib.bstu.ru/Reader/Book/2014040921112591455100005387.

Myxauesa B. ]| ®uzuueckas xumus [DnekTpoHHbl pecype]: yue6. mocobue / B.JI. Myxauesa,
H.A. IIlanosanos , B.A. ITonyskToBa. DJIEeKTPOH. TEKCTOBBIE nanHbie — benropoa: M3n-so BI'TY,
2016.-251¢c.~Pexum noctyma: https://elib.bstu.ru/Reader/Book/2017011715240371600000652596
Myxauesa B.JI. TlpaktukyM 1o (H3MYECKOM XMMHHM [DJIEKTPOHHBIH pecypc]: ydeb. nmocobue
/B. JI. Myxauera, B. A. [lomyskroma, O. A. Cnrocapp,. — DJIEKTPOH. TEKCTOBHIE JaHHbIE. —
Benropon: Uzn-Bo BI'TY, 2016. - Pexum Jocryna:
https://elib.bstu.ru/Reader/Book/2017021610563526700000652429

6.2. [lepeyeHb JOMOTHUTEILHOMN JUTEPATYPbI

. Buwmnsrxoe A.B.®uznueckas xumus: Ydeonux /A.B. Bumaskos, H.®. Kuzum. — M.:Xumus. —

2012. -298 c.

Cuiocapy, A.A. Hauana xumuyeckod tepmomuHamukd. / A.A. Cmocaps, B.Jl. Myxauesa,

Benropom: BI'TY um. B I" Illyxosa. — 2008. — 168 c.

Byoanoe B.B. Xumuueckas kuHetuka: Yuebnoe nocodbue / B.B. Bynanos, T.H. Jlomosa, B.B.

Pri6xun — CI16.: Usn-Bo «Jlauen, 2014, — 288 c.

Kparkuit cmpaBouyHuk ¢usuko—xuMud. Bemwuun./ Ilom pen. A.A. Pasnens, A.H.

ITonomapeBoii.- JI.: Xumus. — 1999,

. Hamackun B.B. Dnextpoxumus [DnexTpoHHBIH pecype]: Yuebnoe nmocobue / b.b. Jlamackuu,
O.A. Tlerpuii, I'.A. Iupnuna. — DexTpoH. TekcToBbie Aanuble. — CI16.: U3a-Bo «Jlanby», 2014.
— Pexum mocryma: http://e.lanbook.com/books/element.php?pll_id=58166




. A¢panacvee B.H. ®usnueckas xumus [DneKTpoHHBIM pecypc]: YuebHoe mocobue / b.H.
Adanacees, IO.I1. Akynosa. — DeKTpoH. TekcToBble qanubie. — CI16.: U3a-Bo «Jlauby, 2012. —
Pexxum moctyna: http://e.lanbook.com/view/book/4312/

. byoanos B.B. Xumudeckas KuHeTHKa[DIeKTpoHHBIA pecypc]: Yuebnoe mocobue / B.B.
Bynanos, T.H. JlomoBa, B.B. Pribkun. DnekrpoH. TekcroBble nanHbie. — — CII6.: M3a-Bo
«Jlaupy, 2014, — 288 ¢. Pexxum mocryna: http://e.lanbook.com/view/book/42196/

. bepesosuyx A.B. ®usnyeckast XUMHs [ DIeKTPOHHBIN pecypc]: YuebHoe nocobue — DNeKTpOH.
TEKCTOBBIE JaHHble. — M.: Hayunas kuura http://www.iprbookshop.ru/8191.html

. I'pucopvesa JI.C. Dusnueckas xumus [DnekTpoHHsbii pecypc]: YdebHoe mocobue / JI.C.
I'puropresa, O.H. TpudoHosa. DiekTpoH. TekcToBhe AanHbe. — — MI'CY Aii [Iu Dp Menua
3BC ACB, 2014. — Pexwum noctyma: http://www.iprbookshop.ru/26215.html.

ITporoxom Ne 74 sacenanns Kadeapsl OT « 0% » 06 20171

3aBenyrouui kadeapoi A.T.H., mpod. sz B.U. [laBnenko

Jupextop XTU n.1.H., npod. zr~=<<=— B.W. [1aBnenko




8. YTBEPXKJAEHUE PABOYEN MPOTPAMMBbI

YTBepskaeHne paboueii nporpamMmmbl 6e3 u3MeHeH
PaGouas mporpamMma 6e3 U3MEHEeHHUH yTBepkIeHa Ha £0 /8 | £¢)F yueGHblii TOx.

Ipotokon Ne  /f/  sacenanus kadenpsi o1 «£7 »  p4  20/fr.

3aBenyrouui kadenpoi _o~——— B.W. [1laBnenko

JAupekTop HHCTHTYTA =< B.W. laBnenko
noanuck, ®UO




8. YTBEP)KJIEHUE PABOYEHW IMTPOI'PAMMBbI
YBepiaeHue pabouell nporpaMmbl 6€3 U3MEHEHH

"abouas nporpamma 6e3 n3MeHeHum yrBepxaeHa Ha 2019-2020 yyebubIi ros.

llpotokon Ne 13 3acenanus kadenpsr ot «22» mas 2019 roza.

Japenyrouid kadeapoii == B.. [laBnenko

/MpexTop HHCTHTYTA #~c~=7 B.W. IlaBnesko




8. YTBEPXKJIEHUE PABOYEW ITPOT'PAMMABI

Pa6ouyas nporpamma yrBepxaeHa Ha 2020/2021 yueOunsli rox 6€3 H3MEHEHUH

ITportokon Ne 9 3acenanus kadenps: oT «14» mas 2020 r.

3aBeqyrouuii kadenpoit Aeo=— Tlanenxo B.J.

noanucs, PO

JIMpeKTOp MHCTHUTYTA plane e, ITaBnenko B.W.

noanucs, PUO




8. YTBEPAKJIEHHUE PABOYEN NMPOTPAMMBI

YTBepaaenne paboveii nporpaMmmel 0es HIMeHeHuil

PaGouas nporpamma yreepwaena ma 2021/2022 vuebHulii rog Oes
H3MEHEHHH

Ilporoxon Ne 10 sacenanus kadeapst oT «27» man 2021 r.

/ 3asenywounii kadenpoii TulTX {2&&&? [Magnenko B.M.
Hupexrop ukcrturyta XTH %—Qﬂm-pcﬁmmmﬁ P.H.



MNPUJIOKEHUSA
Ilpunoscenue Nel

MeToanyeckue yKa3aHus JJIsA 00y4aromierocsi N0 0CBOEHHI0 THCIUILINHBI
«Puznyeckas XuMus»

dusnyeckas XUMUsL - oJlHA U3 (PYHAAMEHTAIbHBIX TUCIHIUIAH, OTHOCAIIMXCS K 0a30BOi yacTw
yaeOHoro mukia «OomenpodeccuoHaIbHbIC TUCIUIIMHBD Ui CTyneHTOB Hampasienus 18.03.01 —
XuMHuecKas TEXHOJIOTHS.

]_IGJII) MnpernojaBaHus (1)I/I3I/I‘-IGCKOI\/JI XUMHU 3aKII049acTCd B ITIOHMMAaHHMU CTYACHTAMU CYHIHOCTU XWMU-
YCCKHUX U (I)I/ISI/I‘ICCKI/IX MPOLECCOB HA OCHOBC HU3YUCHUA OCHOBHBIX CCTCCTBCHHOHAYYHBLIX 3aKOHOB U B
MPAKTUICCKOM HCIIOJIb30BAHUU ITOJTYYCHHBIX 3HAHUI U pCHICHUA KOHKPCTHBIX  HAYYHBIX WM TCXHHUYC-
CKHX 3a1ad4.

I[JI?I HN3YUCHUA AUCHHUIIIINHBL «DOu3ndecKass XHMHUSI» HGO6XOI[I/IMI>I JOCTAaTOYHO FJIy6OKI/I€ 3HaHUA
10 MaTEMATHUKCE, (1)I/ISI/IK6, XUMUU.

Iocne u3ydeHus TUCHMILIMHBI CTYJICHT JOJIKEH 3HaTh OCHOBHbBIE 3aKOHBI (DM3MUYECKONH XMMHH, a TaK-
e CIOCOOBI MX TPUMEHEHHS ISl PEIICHNS] TEOPETUUECKUX W MPUKIIIHBIX 33]1a4; OCHOBHBIE 3aKOHOMEP-
HOCTHU IPOTEKaHUsI XUMUYECKUX PEaKLUil B pacTBOpax 0e3 U3MEHEHHs U ¢ U3MEHEHUEM CTEIIeHN OKUCIIe-
HUS JIEMEHTOB, CBOICTBAa MCTHHHBIX PacTBOPOB; OCHOBbI XMMHYECKOW KUHETUKH, BKJIHOYAsh OCHOBHbBIE
MaTeMaTUYeCKUe COOTHOIIEHHUs (OPMAIbHOM KMHETHMKM M MEXaHM3Mbl XMMHUYECKUX pPEeaKLUii; OCHOBBI
TOMOI'€HHOT'O U T'€TEpOr€HHOr0 KaTajiu3a, BKJIIOYas COBPEMEHHBIE TEOPUM KaTAIUTHUECKUX pEeakuui U
po0OJIEMBI, CYLLIECTBYIOIINE B 3TON 00JaCTH; OCHOBBI JIEKTPOXUMHUU; 3aKOHOMEPHOCTH B TIOBEPXHOCTHBIX
SIBJICHUSAX M JIUCIEPCHBIX CUCTEMaX; MpaBUiIa TOKapHOH 0e30macHOCTH U 6e301macHoi paboThl B XMMUYe-
CKOI1 1aboparopuu npu paboTe ¢ XUMHUUYECKUMH BEILIECTBAMM .

ITocne HU3Y4YCHUA NUCHUIUIMHBI CTYACHT JOJIKEH YMCETbh: CAMOCTOATCIIBHO (I)OpMy.]'II/IPOBaTB 3a1avy (1)1/1—
3UKO-XUMHUYCCKOT'O UCCIICAOBAHNA B XUMUYCCKUX CUCTEMAX,; IIOJIb3YACH IMMOJYYCHHBIMH 3HAHUAMHA, YMETH
BBI6I/IpaTL ONTHMAJIBHBIC IIYTM M METOAbI PEIICHMs IIOCTABJICHHBIX 3a1ad, IIPpOBOAUTDH (1)I/ISI/IKO'
XUMHUYCCKUE UCCIICAOBAHUA CUCTEM U MMPOLUECCOB € UCITOJIL30BAHUEM COBPEMCECHHBIX METO/I0B U l'IpI/I60p0B
OXMA , IPOBOJANTDH (bHSHKO'XHMI/I‘{eCKI/Ie pacuCThl; IIOJIB30BATHCS CHp&BO‘lHOfI HHTepaTypOﬁ;

rpaduyeckn 0ToOpaXxarh MOTYYSHHBIE 3aBUCUMOCTH; aHATU3UPOBATh U 00CYKIaTh Pe3yabTaThl (PU3UKO-
XUMHYECKUX UCCIIETOBAHHM.

Hcexonnelii atan uzydeHuns Kypca «Pusznueckas U KOJUIOMAHAS XUMHUsD» NPEANOIAaraeT 03HaKOM-
nenue ¢ Paboueii npoepammotii, XxapakTepHU3yIOIIEH TPaHUIIBI U COJEP)KaHUE Y4eOHOro MaTepuaa, Ko-
TOPBIN MTOAJIEKUT OCBOCHHUIO.

@OpMBI KOHTPOJIS 3HAHUW CTYIEHTOB MPEANOJIAraloT TEKYIIM U UTOTOBBIA KOHTPOJb. TeKymunii
KOHTPOJIb 3HaHUI MPOBOIUTCS B OPME CHCTEMATUYECKHX OIMPOCOB, MEPUOJANYECKOI0 TECTUPOBAHUS,
pelieHni 3a/1a4y JAOMAIIHUX 3aJlaHui U 3alUT JIabopaTOpPHBIX padOT, KOJJIOKBUYMOB, BBITIOJHEHUS
PI'3. JlaGopaTopHble pabOTHI BHITOIHSIIOTCS 110 YU€OHBIM ITOCOOMSIM — MPAKTUKyMaM 10 (pU3UYECKOM 1
KoJutouiHOM xumuu. K 3ammTe ka0l pabOThI CTYACHT BHITIOJHSET JOMAIIIHEE 3aJJaHue 10 COOTBET-
CTBYIOLIEH TEME.

®opMoii UTOTOBOTO KOHTPOJIS SIBISIFOTCS T PepeHIIPOBaHHBIN 3a4eT U SK3aMEH.

Pacnpenenenue marepuana JUCUUIUIMHBL IO TEMaM U TPeOOBaHUS K €€ OCBOGHHUIO CO/EPIKATCS B
PaGoueil nporpaMme AMCUMILIUHBL, KOTOpasi OMpEAeseT coAepkKaHie U 0COOEHHOCTH U3y4eHUs Kyp-
ca.

3 cemecTp



3amaueli epBoro pasjena sSBiseTcs (GopMUPOBaHHE Yy 00YJaArONTUXCS TOHITHI 00 OCHOBHBIX 3a-
KOHOMCPHOCTSX XUMHYECKOU TCPMOANHAMUKH, 3HAHUU O TCPMOXUMHUNYCCKUX MPOLCCCAX U UX ITPOSAB-

JNeHusx B pasubix yenosusx, ([1] ¢. 60-83; [5] ¢. 5-37), ymeHnuii BecTn TepMoXuMHYECKKe pacyeThl [8]

c. 42-66.
BTOpOfI pasaci MOCBAILICH BTOPOMY U TPETbEMY HadajlaM TCPMOJMHAMUKHU, TCPMOANMHAMHUYCCKUM

HOTEHIMAIaM, XHUMHYECKOMY MOTCHIHany. [Ipy MOArOTOBKE K JICKIIMOHHBIM 3aHSTHSIM CTYICHTaM
HEOOXOIMMO CaMOCTOSITEIIBHO M3YYHTh TEOPCTHUCCKUN MaTepHall [0 BTOPOMY M TPEThEMY 3aKOHAM
tepmoaunamuku ([1] ¢. 83-109; [5] c.,), npu MOAroTOBKE K J1a0OPaTOPHBIM 3aHATHAM — 0(DOPMUTH Jia-
0opaTopHy0 paboTy COrIacHO rpaduKy BBHITOIHEHHS PaOOT U BBIIOJHHUTH JOMAIIHEE 3aJaHUE IO Te-
Me abopaTopHoi padboTsl [3].

Tperuii paszen MOCBSIICH U3YUYCHUIO XUMUIECKOTO paBHOBeCHs. [Ipy H3ydYeHHH JaHHOTO pa3zena
y CTYACHTOB (OPMUPYIOTCS 3HAHHS 00 YCIOBUSAX XMMHYECKOIO PaBHOBECHS, 3aKOHE JICHCTBHUS Macc,
BJIMSTHUU KOHIICHTPAIMHU, TEMIICPATyPhI, JaBICHHUS HA XUMUYECKOS PABHOBECHE M KOHCTAHTY PaBHOBE-
CHSI; HABBIKU OIPE/ICTICHHUS HAMPABICHUS XUMHUYCCKOM PEaKIMi M YCIOBUIH HAMPABICHHOTO CMEIICHUS
PaBHOBECHS: YMCHHUS BECTH PACUEThl KOHCTAHT PABHOBECHSI M COCTABOB PABHOBECHBIX cMeceil. B mek-
USIX PEKOMEHIYETCS 3HAKOMHUTh C MPHUMEPaMH PAacCYeTOB MapaMETPOB XMMHYECKOTO pPaBHOBECHS,
ucnosb3oBarh Bugeomarepuansl ([1] ¢. 110-128; [3 c¢. 258-277, [9]). JlabopaTopHbie pabOThI BBIIOJ-
HSIOTCS WMHIMBUIYaJbHO, 3aTEM HICT CPABHUTEIbHBIN aHAIM3 JAHHBIX, MMOJYYCHHBIX MPU pa3HbIX
YCIIOBHSIX, U JETAeTCsl OOUIMA BHIBOJ O BIMSHHU BHCIIHUX [TAPAMETPOB M MOBCICHUH PaBHOBECHOM
cucteMbl. [ToydeHHbIC 3HAHUS U HABBIKU 3aKPEIUISFOTCS MPH BBITOJHEHUH U 3aIIUTE COOTBETCTBYIO-
miero pazaena MJ13.

B derBepTOM pasjene paccMaTpUBAIOTCS TEOPETHUECKHE OCHOBBI (Da30BBIX PaBHOBECHI B OJIHO-
KOMIIOHEHTHBIX CHUCTEMax, BbIBOJ ypaBHeHuil Kianeitpona, Knaneiipona-Kiaysuyca, nuarpamma co-
crostaus Boael ( [1] €. 153-159, [9] c.); [IPH TOATOTOBKE K JIA0OPaTOPHBIM 3aHATHAM — OpOopMIIe-
HuUe 1a00paTOPHOI pabOThHI M BHIMONHEHUE qoMaliHero 3aaanus ([3] ¢.46-63).

B nsitoMm paszene paccMarpuBatoTcs (ha30Bble pAaBHOBECHS B JIBYXKOMIIOHEHTHBIX CHCTEMax. 3a-
Javeil TAaHHOTO pasjelia SIBJSIETCS MOyYeHUe 3HAHUM O (ha30BBIX MPEBPALICHHUSX U YCIOBHUSIX (a3o-
BBbIX PAaBHOBECHIl B OJJHO- JABYX M TPEXKOMIIOHCHTHBIX CHCTEMaX, MPOSBICHHH ITHUX MPOIECCcax B CH-
JIMKATHBIX U aJTFOMOCHIIMKATHBIX CHCTEMaX, IIPUMCHSEMBIX MPH TIOJYyIEHHN HEKOTOPBIX CTPOUTETBHBIX
MaTepUasioB; MPUOOPETEHHE YMEHHUI aHAIM3UPOBATh MPOCThIC (ha30BbIe THAPAMMBI M IPOTHO3UPO-
BaTh MOBE/ICHUE CHCTEMBI ITPU M3MEHEHHUH BIHSIONINX TEPMOANHAMUYCCKHAX TAPAMETPOB
([1] c. 162-175; [9] c.), mpu MOArOTOBKE K JAOOPAaTOPHBIM 3aHITUSIM — oopMIICHHE J1a0OPaTOPHON
paboThI 1 BeIMoMHEHUE AomarnHero 3ananus ([3] c. 65-80).

B miectom paszene paccMaTpHBAIOTCS TEOPETHYECKUE OCHOBBI OIMHCAHUSI CBOWCTB PAacTBOPOB:
MOHSITUSI PACTBOPOB, MX KOJUIMTATHBHBIC CBOMCTBA WM BIIMSHUE PAa3IHUYHBIX (DAKTOPOB Ha MPOSIBJICHHE
ITUX CBOWCTB, (POPMHUPYIOTCS MPEACTABICHHUS O TEPMOJMHAMHKE PACTBOPOB, CIIOCO0AX BBIPAXKCHHUS
KOHIICHTPAIIUi PacTBOPOB, (HOPMHUPYIOTCS YMECHHUSI PACCUMTHIBATH M MPOTHO3UPOBATH CBOMCTBA pac-
TBOPOB C MMPUMEHEHHEM COOTBETCTBYIOIIEI0 MaTEMaTHYECKOro ammapata. [Ipi NOArOTOBKE K JICKIIH-
OHHBIM 3aHSTHSIM CTYJCHTaM CaMOCTOSITEIBHO HEOOXOIMMO H3yYHTh TEOPETHUCCKUI MaTephai: OcC-
HOBHBIC BH/IBI PACTBOPOB, CIIOCOOBI BBIPAXKCHUsI KOHIICHTPALIUI PacTBOPOB, TEPMOIUHAMHKY PACTBO-
poB ( [1] c. 184-222). TIpu mOArOTOBKE K JTA0OPATOPHBIM 3aHATHIM CTYJICHT O0POpPMIISIET JabopaTop-
HYIO pa0oTy (FOTOBUTCS K 3alIuTe JIADOpaTOpHOU pabOThl U BBIMOJNHAET goMaiiHee 3aaanue ([3] C.
90-99).

B ceapMoM paszerne 1ar0Tcsi OCHOBHBIE TIOHSTHS TPEXKOMIIOHEHTHBIX CHCTEM M METOJIbI rpaduye-
CKOTO TIPE/ICTABJICHUS COCTaBA TPOMHBIX CHCTEM.

4 cemecTp

B paznenax 4eTBepTOro cemecTpa 0cHO8bl (hOPMANbHOU KUHEMUKU, 3A8UCUMOCTb CKOPOCMU DeakK-
yuu om memnepamypul, KUuHemu4eckue meopuu paccCMaTpUBaIOTCS OCHOBHBIE 3aKOHOMEPHOCTH, KOTO-
pble HEMOCPECTBEHHO MPOSIBIISIOTCS B PEaIbHBIX TEXHOJIOTHYECKUX Tporieccax. [loaTomy npu nzyue-
HUW MaTepuaja peKOMEHIYeTCS HaXOIWTh B3aWMOCBS3b MEXAY OOLIMMHU 3aKOHOMEPHOCTSIMH M UX
MPOSIBJICHUSIMU TIPU TOJYYEHUW U MCTIOIB30BAaHUM JUCIIEPCHBIX CHCTEM B MIPOU3BOJCTBE PA3TUIHBIX
MaTepHuaoB.



[Ipu m3ydeHn MEpPBOTro M BTOPOTO pa3/eioB HEOOXOIUMO C(hOPMHUPOBATH y CTYIACHTA 3HAHUS 00
OCHOBHBIX KMHETHYECKHX OCOOCHHOCTSX peakiuii pasHsix mopsakos, ( [2] ¢. 3-23), o kuHeTHYECKHX
TEOPHSIX, O 3aBUCHMOCTH CKOPOCTH peakiinu oT Temmeparypsl ( [2] . 64-95).

TpeTwuii pazaen MoCBsIIEeH KUHETHYSCKUM OCOOCHHOCTSIM CIOXHBIX peakuuil, ([2] ¢. 45-56); rerepo-
TeHHBIX peakiuii u peakiuii B pacrBopax ( [2] c. 97-109).

YeTBepThlil pa3zien JaeT CTYACHTY IPEACTABICHUS O KaTAIUTHYCCKUX, LHCMHBIX U (POTOXUMHUYECKUX
peakmusax ([2] ¢. 112-140).

N3yuyeHne KHHETMYECKUX 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKUX PEaKLMK ITO3BOJISET BBI-
paboTaTh YMEHHs 3KCIIEPUMEHTAILHO OINPENENATh U KOJUYECTBEHHO OICHHBATH C UCIIOJIb30BaHUEM
OCHOBHBIX TEOPHH KWHETHYECKHE MapaMeTPhl MOJICIBHBIX PEaKIUil U HEKOTOPBIX MPOIECCOB, MPOTE-
Kalomux B TexHosoruu [4]. JlabopaTopHbie paboThl PpEKOMEHYETCsl TIPOBOIUTH IPYIIIAMHU 10 2 Ye-
JIOBEKA, TJIe KaKIBIH BBIOJIHICT OMPEIEICHHYIO0 YacTh PadOThI, 3aT€M HJET OOMEH OMBITOM U 0000-
uieHue pe3ynbraroB. st cooTBercTBytomiero paszaena M/I3 npemycmaTpuBaeTcs: MCIONb30BAHUE pe-
AIbHBIX JTAHHBIX, TOJIYUYECHHBIX B XOJI€ MCCIENIOBATEIbCKUX padOT, TpeOyeTcs IaTh CPaBHUTEIBHYIO
KMHETUYECKYIO OLICHKY CBOMCTB PAa3HbIX XMMUYECKUX PEAKLUN.

Nzyuenne paznena «nekmpoxumus. Ceoticmea pacmeopos 31eKmpoiunosy CrocoocTByeT Gop-
MHUPOBaHHIO Y CTYJCHTA 3HAHUI 00 OCHOBHBIX TEPMOJUHAMUYCCKUX U KMHETUYECKUX CBOMCTBAX pac-
TBOPOB 3JICKTPOJIUTOB, 00 3JIEKTPOCTATUYECKON TEOPUU CHIIBHBIX 3JEKTpOIUTOB JleOasi- XroKKers,
AIIEKTPOIIPOBOTHOCTH PACTBOPOB AJICKTPOIUTOB, IIEKTPOHOPETUICCKOM M PEIIAKCAIIMOHHOM 3 QeK-
tax Topmoxenus ( [2] ¢. 154-180; [9] c. 226-247). Ilo maHHOMY pa3ienly BBIOIHSIOTCS J1ab0paTop-
Hble paboTel NeNe 1-5 u momainnue 3ananus ([4] c. 4-38).

B mecTom paszzene garoTcs TpeAcTaBICHHS 00 JIEKTPOIHBIX MPOIECcax, MMEKTPOJax U JCKTPOI-
HBIX MMOTCHIIMANIaX, rajJbBaHudeckux anmemenrtax ([2] . 202-223; [9] c. 248-272), 371eKTpOXUMHUECKON
KOPPO3HH METAJIJIOB, KOPPO3UM OETOHA M JPYIMX KOHCTPYKIIMOHHBIX MatepuaioB. [IpuoOperarorcs
HaBBIKM 00pa30BaHUsI raJibBAaHMYECKUX JIeMEHTOB, pacuera DJIC, pacuera mpou3BeIeHHUs PACTBOPUMO-
CTH MaJIOPACTBOPUMBIX BelecTB, pH pacTBOPOB 3JIEKTPOJIIMTOB, KOHCTAHT PAaBHOBECHSI METOJIOM H3MeE-
penust DJIC. [IpuoOpeTaroTcsi yMEHHUS IPUMEHSTh B AHATUTHYECKUX LIENSAX Pa3HbIC TUIIBI JICKTPOJIOB U
AJIEKTPOXUMUYECCKHE TPUOOPHI, OLICHUBATh 3HAYMMOCTbD JICKTPOXUMHUECKUX MPOIECCOB B XUMUYECCKON
TEXHOJIOTHH.

[Ipu moaroroBke K 1aOOPATOPHBIM 3aHATUSIM — OdopMIIeHHE J1abopaTopHbIX padoT Noe 6-11, BbI-
nosjHeHune pacuetoB ( [4] ¢. 40-63), peruenue 3aaaud.
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