
43

Muuucrepcreo obpa:onaHua u HayKH Poccuficxofi @e4epaqun
@e4epalruoe focyAapcrBeHHoe 6roaxerHoe ) rpex4eHne

Bbrcuefo o6pa3o

r<B"raglrunpcxnft rocy
nuenn A;rexcangpa fpuropreuva u

A.A.flaHtpn:roe

> 14 204{fr.

PA6OqA' TIPOTPAMMA NI{CUUI,II4HI,I

OI43I4I{ECKA' XLLMI4fl

Hanpaoreunero.{roroBK}.r 13.03.03 3uepreruuecxoeMarlrrrHocrpoeHr,re

Vpooeuu Bblcuer() o6panonaunx 6araraepuar.

Oopua o6yuerri.r tt oqlr^all.

Ceuecrp Tpy.aoelrrocrr lar.
eA./.lac.

JleKqHH,
qac.

Ilpaxrrau.
3aHUTt7g,

qac,

JIa6opar.
pa6orlr,

qac.

r-oa
qac.

Oopva npovexy-
TOqHO|-O K0HTpOJrt
(or:./:auer, vac.)

4 3i108 l8 l8 72 3a,{er'

I,lroro 3./ I 08 18 t8 72 3aqer

Bna1uuup 204 5



I. IIEJII{ OCBOEHI4fl AIICqUIIJ'II{HbI

I]elaur ocBoeuuq ArrcqlrrlJrlrnsl tBlsrcTcs: o3HaKoMJIeHHe cryAeHToB c ocHoBHr,rMH KJIac-
caMlr opraHllqecKrrx coeAI,IHeHLti, crpoeHr4eM lr ceoictnaMl4 yfneBoAopoAoB, c ocHoBaMri repMoAu-
HaMHKn I{ Kt{HerI4KB x}.{MHqecKux nearunfi.

2. MECTO.IIUCUUTIJII{HbI B CTPYKTYPE OIIOTI BO

flucquulrHa <<@u3r.I.recKar xaMlrr) orHocr.rrcr x rapaaruauoi qacru OIIOI.

.{anHr'tfi Kypc onvpaerc.{ Ha 3HaHLrt, no-qrueHHbre cryAeHraMh npr r43yqeHrrn o6rqefi l.r ueop-
faHLlqecKoii xuMr.ru, Qr43r{Ku u MareMarqKu.

[lo,lyueunue B xoAe ocBoeHllt altcqrlrrnr{Hbr 3H aHVg. v :aaBr,rKu neo6xo4uurr cryAeHTaM npr.r
s3yqertrlu raKI,Ix AHcIIHnJII-iH, Kal< (OcHoBbr $rruxo-xauauecKr4x npoqeccoB B ABurareJrtx H sgepfo-
ycraHoBKax), <Marepuanone4eHLIe), (TexHonorr.ir KoHcTpyKrlr4oHHbrx MaTeprraJroB)). <Tepuoguira-
MHKA).

3, KOMIETEHIII4I{OEYqAK)IIIE|OCq,@OPMI,IPYEMbIEBPE3YJIbTATE
OCBOEHUq AI4CIIUTIJII{HbI

B pesyrlrare ocBoeHr.tc Al{cuunnr.rHbr cryAeHT ocBarrBaer cJleAyrolqr{e KoMlereHrlg}t:
OllK-3 cnoco6eH aeMoHcrpltpoBarb 3HaHIre reoperrr.recKux ocuon pa6ovlrx npoqeccoB B 3Heprerr.r-
qecKax MaurxHax, auapaTax a ycTaHoB(ax.

B pe:y-avrare ocBoeHuq AncqrrnJrr.rHbr cryAeHT AonxeH AeMoHcrpr{poBarb cneayroqrie pe-
3ynbrarbr o6yueuul:

3nals: ocnoslt $ltsllvecrofi u opraurluecrofi xHMnr.r, 3aroHoMepHocrr.r nporexaHur xrlMu-
qecKr,,x npoueccon (oflK-3 cnoco6eH AeMoHcrpt4 poBarr, 3HaHrre reoperuqecKux ocnon pa6ouux
npotleccoB B 3HepreTrrqecxlix Ma[rrrHiIX, annapaTax u ycranoelcax),

B,raqerr: HaBbKaMI'I [paKTI4rIeCKOrO [pIrMeHeHIIt 3aKOHOB XI{MI.III flpx IOCTaHOBKe u peiurH-
3aIIxH 3KcnepI-iMeHTa,16Hr,IX ucc:re4onauufi (OflK-3 cnoco6eH AeMoHcTpHpoBarb 3HaHue rcoperHqe-
cKHX ocHoB pa6oqnx npoqeccoB B gaeprerl4rlecKxx MaIIrI4Hax, anlaparax u ycraHoexax);

Yuerr: npiluenrrb noryqeHHbre 3Hatvs. e o6racrfi xuMurl g.Its, ocBoeHr.u o6ruenpo$eccao-
HiurbHblx ALlcqIlnnIlH u peIIIeHuq npo<f eccuonarlHbd 3aAaq (OflK-3 cnoco6eH AeMoHcrpr4poBaTb
3rIaHIre TeopeTllqecKqx ocHoB pa6oqux flpoueccoB B ?HepfeTl4qecKlrx MalruHax! annapalax u ycra-
ncrsxar).



4. CTPYKTYPA LI COAEPXAHI,IE AIICqIITII4HbI (MOAYJT')

OI43I4I{ECKA' XI4MVIA

O6rqa.r rpygoeuKocrb Atcrlrrrrlrr4rrr cocraBJrrer 3 saqerHHe eAr4ur4qbr, 108 qacoe.
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1 OclrosHr,le xrac-
cbl opraHl4rrec(ux
coe4uuenuft. Yr-
neBoaopoa6r.
feouerplrr yme-
poAHblx cBq3efi.
fn6pu4a:aqua.
Holrenrcrarypa
yfneBoaopoaoB.
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2. OcHoeir xuN,tuqe-
cKofi TepMoAr-
nanuxu. Tepuo-
xlruur. Teplro-
xItMz qecKue pac-
qeTLt.

4 J-O 4 t6 4
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cKr.{e npeacTaB-
JICHII' XI4MI,IqE-

CKO' KI{HETI'KI,I.

Teopuu amun-
H6IX CTOJIKHOBE.

unfi u arrunupo-
BAHHO|O I(OM.

uexca. I{enurre
r.r !!oroxuuzve-
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JreBoAopoaoB.
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1pu.:nuoro n pa-

Ar.r(ilnbHofo [pr4-
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Murpaqrar gnoii-
uoft csssfi. Ar-
xuHH. OcHosHrre
rpr.r:avecrue ra

XI'MI4TIECKI,IE

ceoficfsa.

4 tJ-
14

2 4 8 2
(33)

Pefirusr-
KOH-
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7. ApoMarusecKue
yfneBoaopoar,r.
EeHsor. Crpoe-
Hr,re MoneKyn.

tr4K-, Y@- r.r

9MP- cnerrpu
apoMaTLIqecKvx
coeAunenufi.
Merogrr rony-
IIEHI4' I{ XUMUqE-

crute cBofcrBa
Hfl. BeHsnH. On-
TI4\,IIt3aUI4t CO-

cTaBa.

4 t7-
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2 o I 2
(2s)

PefiT nsr-
KOH-

Tponb
Il'e3

Bcero, vac. 108 18 18 72 18(s0) 3a.rer

Telrarnxa ;ra6oparopnrrx pa6or no xypcy
1. Klaccr,l opraHr4qecKxx coe4uuenufi (4v).
2. I4aeuru$uxaq{q opraHuqecKax coe4unenafi (8.r).
3. Xavuqecras :xcneprusa ue$renpo4yrron (6u).

5. OBPA3OBATEJIbHbIE TEXHOJ'IOTUU

flpero4uecenue reoperl,IqecKoro Marepuana ocyrqecrBJrrercr c npr.rMeHeHr{eM 3JreKTpoHHbrx
cpeAcrB o6yrenzr npu He[ocpeAcrBeHHoM npoqreHr4r.r AarrHofo Mareprraura neKTopoM.

Heroropue pa3AeJrr,r reoperrrqecxofo K)?ca paccMarprrBaJorcr c ficlorb3oBaHrieM
onepexarorqefi caMocrorreJr6Hofi pa6oru: cryAeHTbr flonyqaror 3aAaHr.re Ha r43yqeHr.re HoBoro
MATEPI4AJIA AO ETO I,I3JIOXCHH' HA NEKqVII.

[:r.r oqeur<n ocBoeuut reoperl,IqecKoro Marepl{ana cry,4eHTilMI,I Hcfionb3yrorct KoHrponbHbre
pa6orbr.

6. OIIEHOTIHbIE CPEACTBA AJT' TEKYIIIE|O KOHTPOJIq YCTIEBAEMO.
CTI,I, TPOMEXYTOqHOfr ATTECTAUI,II4 TIO I,ITO|AM OCBOEHI,I-fl NI,IC-
III{IJIIIHbI IT YqEBHO.METOAUIIECKOE OEECIIEqEHI4E CAMOCTOg-

TEJIbHOfr PAEOTbI CTYNEHTOB

Bonpocr,r AJrfl rrpoBeAeHr{s KoHTpors caMocroffTerr,Eoft pa6orsr:



l. OorosHL,re (naccbr opraHr4r{ecKrrx coeAr4HeHuii. Aqnruruvecrue, xap6oqux,wrqecKne H rere-
pounKrqqecKr.te coeAuHeHr.rr. (Dynrquoua,rsnue rpynnbr.

2. Vr:reeo4opo4sr. K:raccu$uraqur yrneBoAopogon. feouerprr yrnepoAHr,rx cnaseii a rlr6pu-
At,3AU.Ut.

3. Houeuxaarypa opfaHl.rqecKl{x coe4unenuii. Hepa:nerrureuHue x pa3BerBJreHHbre anKaHbr.
4. Houeurrarypa opfaHr.{qecKax coeaunenuii. {zenrr u a,'rKr.iur,r.

5. flepnuuurre, BToprrqHbre, Tperr4qHbre ri qerBeprllrtHble aroMbt yfnepoAa.
6. Xulruqecxas repMoArrHaMr.rra. TepuoguuaunvecKa;r cxcreMa. Cocroqgue cltcrelru. Tepvo-

4urrauuuecrufi npouecc. TeplrogzuauuuecKr4e napaMerpi,r r.r repMoAHHaMuuecxue tfyuruuu.
7. Ilepnsrfi 3aKoH TepMoArrHaur.rru. Sutalultt repMoArrHaMnqecKofi cucrer,rsr.
8. Teplroxuur.u. Tepuoxulr,rn.recKue ypaBHeHx.s. 3neprerrlvecrufi npo$uls peaKrlrrr4.

9. Teplroxulrur. 3ar<os fecca. CneAcrnus us :axona fecca. 3uramnus o6pasonarur !r 3H'ra,[b-
nlrr cfopaHr.u BeuecrBa. Pacqer rernoslrx 300eKToB xnMr4qecKxx peaKrlnfi.

10. 3asucnN{ocrs rerrJroBbrx 30$eKToB or reMneparypr,r. Tenloeurocrl. TelrneparypHlre prabr.
3arou Kupxro$$a.

I 1. CaltonpousnoJlt HL,le I4 HecaMonporr3BoJrr,Hbre npoqeccbr. 3urponua cr{creMbr. Bropoi tarou
repMoAlrHaMxrr4. I4:lrenenue 3nTporrrlu npr4 pa3nr4qHbrx o6paruuux npoqeccax.

12. CalronpoH:nolrr,Hbre H HeceMonpoa3BonbHbre flpoqeccbl. Ycnoeus caMolporr3BonrHoro npo-
TeKaHI4t npoueccoB. Cno6oguaa gHeprfis l-e:nurolsua. Cso6oaHar 3Hepruq fu66ca. Pac.ler
:Haveunii repnro.{r4HzrMr4qecKr{x <fyurqufi Ans xaMuqecKvx pearqrlii rtpu pa3rurrHbrx 3Har]e-
Hr.rsx TepMoAI.IHaMr.rqecKI4x napaMeTpoB.

13. XfiMraqecxar Kr4HerHKa. Cxopocrr xrnuuecroii peaxquu. MrHoeeHua{ u cpeAH.s.s cropocrb.
Mero4sr o peAeneHr,rr.

14. Cr<opocrr xauraqecxofi peaKuuu. 3agucuuoct cKopocrlt peaKrlnrr or npr4poAbr pearlrpyto-
ulltx BerIIecrB: 3Heprus aKTvBaI{IrIi xtiuuqecxoii peaxrlnr{, ee cBr3b c r<oHcranroii cKopocrtr
xuMu.iecrofi peaKrlr{fi (ypaenenue Appeuuyca).

15. Cropocrr xuMnqecxofi pea(qr4r4. 3aslicuMocrl, cKopocrr.r psaKrlr4rr or reMneparypbr (ypaeHe-
uue Banr-foQSa).

16. Cxopocrs XLIMI.IqecKofi peaKllxu. 3asucLII\4ocrs cKopocrr.r peaKrlr4i{ or KoHUeHrparlHr4 pearlt-
pyloullrx BerrlecrB (raneruuecroe ypanuear.re pearqnu).

17. Cr<opocrr xulruqecxofi peaKrll{fi. Oco6eiisocru xr.rHeru(r{ rereporenur,x pearquii.
18. Xr.ruuqecxar KI.iHeruKa. Kara,ru:. Cyrl rararu:a. Mexasr.rsur,r roNloteHHoro r.r rereporeHHoro

KATAJII,I3A.

1 9. Mexauu:nrrr xr4Mr{qecKrrx peaKrlufi . Pa4raxam,uue qenHbre peaKrlun.
20. Mexasu:rlrsr xuMr,rqecxr4x peaxqafi . fopeuue.
21 . MexaHusvar xr.rMuqecKax pearqr.rii. Bsplm: qenuofi u rel:ronofi.
22. MexaHu:lvu xr.rMHqecKlrx peaxqvft . @oroxulr[qecKrre npoqeccbt.
23. Alxanu. OcHosHbre Sl.r:nuecrue cBoficrBa. LIx csqst co crpoeHrzeM MoneKy.{.
24. flpousrur:rennar nepepa6orna yrJreBoAopoAon. Ilepnuunar nepepa6orra nerfru.
25. llpolrr,rur:reuHaur flepepa6orxa yrneBoAopoAon. Bropuunar lepepa6orra nerfrl.r. KpexuHr u

plr0opMnHf.
26. Alxaurr. Peaxquu ropeHuq r{ pa,EuKanbHoro 3aMerrleur{r c r4x yqacrr{eM.
27. A,rxeHr,r. PearquN npr.rcoeAlrHeHr4r c r4x yqacrrzeM.
28. A:rresu. Mexanuslrsr peaxqnft c yuacruelr aqKeHoB. Pa:prrn cnr:eii. ?.nerrpo$ulu a uyx-

neoQfinbr.
29. A:rxensr. MexaHl.rsra s:rerrpoQulruoro npHcoeAr{HeHu.s c yqacrr4eM aJrKeHoB (xuc,rorno-

Kara,r H jH p) eMoe npucoernneHne eo4sr).
30. Anxensr. MexaH slt paar4KanbHofo npucoeAr{HeHI4r. Pa4uransuar rronrrMepH3aqr.rr{.
31. A:rxensr. Murpauts leofiHoii cnasrl. I4rorraepu3auru anKeHoB.
32. A:rxunrr. fopenae, npr4coeAr.rHeHue BoAopoAa, ra;roreHoB ranoreHBolopoaoB, pea(unH ar.r-

MCDI,I3AUIZIt.



33' I {r'xnuvecxue coe.4,IHeH*f,. Hacrrrqenurre qurcrrr. Me'ro4rr nojryqe'a, 14 xr4Mr4.recK[e cBor_CTBA.

34' I{r'rr<rz'recrr're coearr{eHrir. Henaacu'{euuHe rlrKJrhr. Mero4u no:ryveHr4, r,r xaMr.r{ecKrrecsoficrsa-
35' ApouaravecKne yrJreBoAopo4rr. Be'son. BoguoNnocrr ra,{eHTr.rQuKaquz apoMarr.rqcc*r.rx co-e4uneuufi uerog auu LrK-, fMp- cne*rpoc(onr4r4 r.r c[eKTpocKofi[r,r n y@_ o6racru.36' ApouarrvecKue yrJreBo'4.poAs' Fen:on. tutatoa", nony""HrrJr r.r xr4MAqec*ze cgoficrea.37' HeQrenpo4lrcrr,r. Een:ux. lano"nra 

"u""ro,""i"r" ,iupo". onr""rsaqrar cocrana 6e'3r.rHa BCOOTAETCTBI,II4 C 9TIIM I]OKAIATENEM.
38' He(brenpo4yr.rrr' BengraH' oxranosoe '{[cro. onrzr\'r4saqus cocra'a 6eH3'Ha B coo.rBercrBr{l,C 3TI'M IIOKA3ATCJIEM.

Peiiunr-rconrpo.nr M l:
.ftr npe4:roxeirnux pearqrfi onpe(eturt /H, /5, ZG ucAerar6 Br,rBoa o HanpaBJreHrrr4 zxnporeKaur,rr npr T: 29gK:

1. Na2CO3(x)+2HC1 1.y=2NaCl16i+H2O1xy+COr,.,

2. 4Fe(OH) 21a + Oz(.i+ 2HuO(*r = 4Fe(OH)31*1

,' PHrr,") + 3C.lzro= PCl:rxl + 3HC1r.l

4. CrO3(*)+2HC1(.)=CIO2Cl2(r)+H2O(n

5. Ca3N2(r) + 6H2 061 = 3Ca(OH)21*1 + 3NH:r,r

6. Cu(NO:) z6; +N2O(r) +5llu0r,*l = 4Cq*l + 10HNO:

7. Wo3111 + 3Hzt.l = Wto + 3HzOr*r

3. AlzS:rrr+6HzO(x):2A(OH):1*1*3HzS1.y

9. NHaCllry: NH3(.)+ HCI(.)

10. A14C3(K)+ l2H2O1*, = 4411OH)31^y+ 3ft{0,,.,

I l. CO(.) + H2O rr;= CO21.y + f{2,.,

12. PH31.; + 491,,.;= pcl5(r)+ HCI(.)

13.' Ba(OH) nxl+ HzSOal,x;1 = BaSO+1rcy+ 2I{2O1*1

14. BaC 12111 + 2HzOt*l= BaC izrrct+ 2HzO*t

15. NHn,)+ HCI(.): NH+C\rr

16. 4NHr(,) + SOzt.r= 4NOro+ 6FI:Or,t

17. CO2,n + 4F{11.; = CHa1.y + 21116,*,

18. CHa,n + COzr.) = 2COr.l + 2Hzr.r

19. 2NO(.) + O2(,) = 2NO21.y

20. C2H2,,\+5/2 Ozr.l= COzt.l+ HzOr*r



Peftrunr-xonrpo.nr J{b 2:
1. Cromxo rerura norpe6yercr Ha irepeBo.q 500 r Al, B3qroro rrpu 25 "C, s pac[naBJreHHoe co-
crotHlre, ec:rn Cp(Al1'"1) = 0.183 + 1.096 10 *T ra:r r -r K-t?

2. CraH4apruar 3HTan6nr4r peaxrlr4r4

CaCO31'y = CaO 1ry + CO26;

npore(arcqefi B orKphrroM cocyAe [pr4 reMneparype 1000 K, panua 169 rlx vo:rr,-'. geuy
paBHa rennora grofi peaKrlr4r4, nporeraroqeft nplr rofi xe reMneparype, Ho B 3aKpr,rroM cocy-
xe?

3. Pacc.{urarlre craHAaprHyro BHyrpeuu}oro gHeprr4ro o6pa3oBaHr.tr xrlgKoro 6eH:ola npu
298K, ecnu craHAapruzur gHraJrr,nur ero o6pa3oBax[r paBla 49.0 r,{N lrols -'.

4. Paccqrraftre 3HTan6nxro o6pa3oBaHur N2O511y npu 298 K na ocHoBaHr4r.t cneAyrotqux ,4aH-

IT6IX:

2NO(r) + Odr):2NO2(r),
4NOz (r) + O2(f) = 2Nu Os(r),
N2(r) + Odr):2NO(r),

LHf : -114.2 ri,{N/uo:t
AH2" =-1 16.t rlxchrom
AH3" = 132.U xlxduons

5. Snra.rrnau cfopaxr4r o,-.Jrrorcosu, B-$pyr<ro3br 14 caxapo3lr rrpr4 25 o C paoutr -2802, -2810
rt -5644 x[NlwoJrb coorBercrBeHuo. Paccquraftre sHTanlflnro raApoJru3a caxapo3r,r.

6. Onpegerure snrrurrnuro o6pasorarar 4u6opana B2H6(r) tpu T- 298 K z: cleAlrou{ux
]IAHHLIX:

B2H6(r) + 3Ou (r) = 82 O3(m) + 3HzO(r), AHr" : -2035,6 r,4xc/r'lo:rr
2B(re) + 3/2 O2(): 82 O3(rn), LH2" = -1273.5 r<,{xcluonr
H2(r) + 1 12 O2Q) : H2O(r), AH3': -241.8 x{xhrorr

7. Paccqurafire aHrrrJrs[Hro o6pasonanux cy:r$ara qunra u3 rrpocrbrx BerlecrB npu T: 298
K na ocnonasuu cJleaylolt1fix rar{Hbrx:

ZnS: Zn+ S AHr"= 200.5 x,{x/rrao*
2ZnS + 3O2:2ZnO + 2SO2 AH2': -893.5 xflx/rr,ronr
2SO2 + O2:2SO: AH3': -198.2 x{N</ri,ronr

ZnSOa : ZnO + SO3 AHa'= 235.0 r[N/uo:*

8. HaftAure renrroBoii etplfer<r pearuuz:

CHa + Ql2 = CH3 Cllry + HC1(rr,

ecnv I{3BecTH6I TennoTbr cropulHl,It:
verana ( -890.6 x.{Nc/vonr),
xnoplreraua (-689. 8 r,{xcluonr),
BoAopoAa (285.8 rllrlrrlolr)
u renlora o6pa-:oBanr.rr xnopoBoAopoAa ( -92.3 rc.{Nrluonr).

9. Pacc.{urafire rennoBofi e(p$err pearqrau:

NH3 + 5/4 Oz:NO +312H2O6,

rnpr4 298 K, ecrr.r r.rsnecrubr cne.4yrotqlre AaHHhre:
lJ2O(.) : H2O(,,), AHy o: -44 x,.{x/voll
1/2N2 + 3/2H2:NH3, LH2"= -46.2 xnx hronr



Hz+ ll2Oz: H2O1,*y. AH3o : -285.8 KIxd Monb

NO : I /2N2 + 1/202 AH4o: -91.3 x.{xcl Monr.

10. llpu B3ar.rMoAeficrBr,r{ 10 r Nrera,r:ruqecxofo Harpr4r c no4ofi renlonoft o(r$err pear<rlrara

cocraBrser -79.91 x!x, a npr4 B3ar.rMoAeitcrsuu 20 | oKclrAa Harpur c ao4ofi - ero BeJ]urrr4Ha -
-76.76 x/x. Bo4a 6eperca e 6orurxor\d r.rs6rnxe.
Paccqurafire ren:rory o6paroeauur oKcr4Aa Harpur, ecrr.r ren.rrora o6patonaHur Boabr
p aarr a-285.8 x!x/ rrrons.

1 1 . Sneprrla cBr3r.l B MoneKyne H2 payua 432.1 r,{N hrolr, a 3Hepruq corru e lro,rexyle N2
paeua 945.3 r,{N-uoll""'. Karona gurarlnur. ?rtoMv3arJru aMMrraKa, ecllr onra,rrnul o6paro-
naHr4q aMMqaKa paBna -46.2 rlxd uo:rr?

12. Paccqarafire crau4aprHr,rii ren:rosofi s$$err peaxqull aeilrpanu:aqul.r

NaOH + HCI =NaCl + HzO.
lporexaroqeii B BolIHoM pacrBope npu 298 K.

I 3. Paccquraiire craHgaprurrfi renrosofi :$<fexr peaxqilu

CaSOal4 + Na2CO3(aq) - CaCO:(rn) + Na2SO4(aq)

npu 298 K.
ecJra gHTaJrbrrr4r o6pa.aonairur cy:rl$ara ra,rlqur cocraB-lrrer - 1434 r.{N/uo,rs.

14. Hanr.rnrure ypaBHeHne KupxroQa glr peaxrlnr4, nporeKaroqefi [pr4 rocroqHHoM o6r,eue.

1 5. 3aeacn^aocrr relJroBoro eS<fexra pearqnu

CH3OH1'; 1 3i2O2-- CO2 + 21116,.,
or TeMfieparypbr Br,rpaxaercr ypaBHeHr.reM:

AH'1 (!x) =-684,7 10r +36.77T -38.56 10'3 T2+9.21 t0-6T3 +2.88 10s /T.

Paccquraire H3MeHeHr{e renroeM(ocru qlr aroii pearqalr npll 500 K.

I 6. Cran4apruax 3Hrarrr,rr{r o6pa:onanNr Al2O3i',"; npu 298 K panna - 1675 r<!x/voll,.
Paccqlrrafire ero craHAaprHyo sHrzurbrrrrrc o6panonauar nprz 800 K, ec:ru ganrr MolbHbre re-

rrnoeMKocrr-r (!NA'ro:rs K):

.^^^.^-t-(p(Al ,- zu.o | ' ll.J9 tu.- t.
c" (oz) = 31.46 + 3.39 10J T - 3.77 105 T-2
co (Al:or ) - I 14.56 | 12. g9 1 0r T -34.31 105 Tt.

i7. 3nraalnus Ar.rccoqxaqnr4 xap6ouara Kan;qur npa 900" C r gan,renuu I arn paeHa 178
xnxhro:rr.
Bslnegure ypagHeglre 3aBI.rcr4MocrI.I 3HTarrbnlrlr peaxrlr.i or reMneparypbl u paccuntailre xo-

JruqecrBo ren-rrorbr, nonrorqeHHoe npr4 pa3noxeHrru I xr rap60uara Ka,rrbuuq npn 1000 .c n 1

arM. ec.rrlr .qaubr MonbHbre ren:roeMxocrr4 (!x /uonr K):

Co (CaCOa(r1B)): t04.5 +21.9210r T- 25.94 105 T',
Cp (CaO(rB)) - 49.63 + 4.52 lO'3 T - 6.95 | 0i T'2
cn (co211) : 44.14 + 9.04 10r T - 8.53 105 T'.



Peiirrnr-rconrpo,rr Ns 3:

1 . Pacc.rararr ren:rorofi e$Qerr peaKIII4I,I, nporexarorqeft n raso6apno-ra:orepMu qecKr4x ycJroBrr-
qx rlprz craHAapruoM AaBJregrrr4 r,r :reuneparypax 298 K u 500 K.

2. Paccqzrarl pnMeHenrre guTpolrrrl B xoAe pgaKrlr,rlr npr4 Aarrurrx reMneparypax.
3. Vcranoefirr Bo3MoxuocrB caMo[por.BBonbHoro flporeKauvs peaKrlrifi B paccMarpr,rBaeMbrx

ycnoBrrrx.
4. Hanucau Bbrpaxeur.rs Arr KoHcraHTbr paBHoBecur.
5. flpoarranu:zpoBarb Bo3Moxuocrb cMerrleHl,rr paBuoBecr4{ B cropoHy nprMoft peaKqrru.

Hzt't+Clzr.l = 2HCk't

CO214+O21.; =2CO41

2NO21,y = N2Oa19

2H2G)+CO(.) = CH3OH6;

2HI6;=H26;+I21.;

C2H5OH1*1 = CzFI+f.l + HzOt*t

Hzt.l+Cla.l = 2HCI(D

CzHa6,+Hrn, : CzHo(.)

2H21.y+O21.; =2H2Og

Slray+O21.;, : $6r,r,

2HC11.y : Hzt.l+Clzt.l

2NO21'y:2NOC)+ O2(.)

2NO1.y+ O21.y:2NO21.y

Hzt.)+Br:to = 2HBr1.y

2HBr14 : H21.y+Br21.;1

C1n1+O214 : QQrn,

CzHz6y+H2n, : 6rFIo0,

CzH+to = C2H214+H26;

FeOI13;+CO1.; = Fo1,"ya CO21,y

C1214 + 2HI61 : Izr.t + 2HClr.l



KoHrpo"rrnrre Bofipocr,r Ars rrpoBeAeHr{r npoMexyroqHofi ar-recraqur.r (:avera):

1. OcuoeHsre KJraccEr opfaH[qecKr{x coeAr{HeHafi. Aqurlnuecxae, rap6oqnxrlErrecKr,re u fere-
por(r4KruqecKr4e coeArir{eHnr. Yr:reso.qopoArr. K:raccr.rrf ilraqrlx yr.rreBoAopoAoB. feol,rerpu.n
yrJrepoAHbrx ces3efr, u ru5pugusaqut -

2. flponuuueuuaa nepepa6orra yrJreBoAopoIos. OcxosHrle KoMrroHeHrbr Herfrr. flepnnvHar
repepa6orxa ueSru.

3. Paccqurarrj ren:ronofi oQQexr pearuuu, nporexarorqefi n uso6apHo-lr:orepMurrecxHX ycnoBu-
rx nplt craHAaprHoM AaB.JreHr.rlr u reuneparype 298 K.

4. flpouurureuuar nepepa6orra yrJreBoAopoAos. OcuogHrre KoMrroueHrbr He@ru. Bropuuuar
nepepa6orra ue$'ru. Kpexuur.

5. Paccqnrarr reuoeofi eif$err pearqlra, nporerarorqefi n uso6apuo-u:orepMHqecxr.rx ycnoBr.r-
qx npl4 cTaHAaprHoM AaBJreHr4r4 u rerr.rneparype 400 K.

6. flpouuur:renna-a nepepa6orxa yrneBoAopoAon. Ocnonnr,re KoMrroHeHTbt uerpru. BropuuHal
nepepa6orxa neQrir. Purfopvllur.

7. OcnoeHrre Knaccbr opraHur{ecKrrx coeAr.rneHrafi. Yr:reno4opo4r,r. A:rxanr,r. OcnogHLte tunll
xuMH.recI{ux peaKr-lut.

8. Paccqarars H3MeHeHue gHTpotrau Ant peaxrlrlu, nporerarcrqefi n tso6apuo-lcorepNruqecx x
ycnoBu.sx [pr{ craHAapruoM AaBreHr.r}r u revneparype 298 K.

9. OcHosnste K.rraccbl opraul{qecKIrx coeAllHeHrrii. VuenoAopoAu. A,rrenr,r. OcrosHr,re rnnlr
xr{MI4qecKHx peaKrII{i.

10. OcnogHue (Jraccbr opraHlrqecKrrx coeArrHeHzii. Vrneno4opogr,r. A,lreurr. Pearqu+t pa4u-
xarr,sofi npI.rcoeAr4Hurenr,noii no:ruuepusaquu.

I 1 . Paccwrarl r43MeHeHue 3uepfrur f u66ca Nts peaKrlur4, nporerarorqefi n uso6apuo-
u3orepNruqecKr4x ycnoBusx llplr craHAaprHoM aaBneHrrrr u reuneparype 298 K.

12. OcHosHure KJraccbr opraHr4qecKrrx coeAr.rHeHl.rii. Vueno4opogu. I]uxloa,rraur,t. Merogsr no-
nyqeHr.rq.

l3. OcHoeHrIe ruraccbr opraHr.rqecKr.ix coeArrHeHufi. Vr:renogopo4r,r. I {ur:roa,rraatr. Xuvr.rqecxue
cBoicrBa ULIK.[oaJIKaHoB.

14. OcnosHr,re KJraccbr opraHr4rrecxux coeAriHeHllil. Vueno4opo4rr. I{axloalr<eHu. Mero4sr no-
ryqeHr.rs.

15. OcHosHHe x:raccbr opraHr4qec(lzx coeAr{HeHufi. Vuenogopogrr. I]urloa:rxeHlr. OcHoeHsre
xaMIlrIecKIIe cBoiicrBa.

16. Ocsonsr,le Kraccbr oprilHaqecxr4x coeAr4HeHaii. AponraruuecKr4e yrneBolopogr,r. EeH:ol.
Crpoeuue MoneKyJr.

I 7. OcHosHlle xraccbl opfaHqqecrr.rx coe4ltrenuii. Apouaruuecxue yrneBolopolbr. Ocnognsre
Mero,4br r.rAeHTrrQnxaqur.r.

18. Ocnoeurle Kraccbr opraHr4.rec(ux coeAr.iHeHtrfi. Apolraruvecxr.re yrneBoAopogl,r. Een:ol. Me-
TOAbI IrOJryqeHUr.

19. Xuvsqecras Kr.rHerr4xa. Cropocru xuuuuecxoft peaxqllu. MrtrogeHHaq rr cpeAHr{ cKopocr.b.
Mero.qn onpeaeneHr.rr.

20. Cnopocrr xulrrlqecroii peaKrlr.tlr. 3aefic[^4ocrl cKopocrr4 peaKrlrau or npr.rpoAbr pearupynrqnx
BeuIecTB: 3Hepffit axTLIBaL(I{t4 xI4MH.{ecKoR peaKqr.{fi. ee cBt36 c KoHcraHrofi cr<opocru xuun-
uecr<ofi pearquii (ypannenue Appeauyca).

21. Cxopocrl xulruqecrofi peaKrlr{lr. 3asucur\4ocrl cxopocrr{ peaxrlr4r4 or reMneparypu (ypauHe-
uue Baur-fo@<fa).

22. Cnopocrl xuMyqecKofi peaKqrrir. 3asl,rcu\,{ocrs cKopocrr.t peaKur4r4 or KoHrleHrpaqv14 pearu-
pyrorrluX Be recrB (runerr.rvecxoe ypaBHeHne peaxqur.r).

23. Cxopocrr xrauavecrofi pearquu. Oco6enuocru K.rHerr4Ku rereporeHHbrx peaxqnii.
24. Xurtuqecxas KrrHerrrKa. Kara,rus. Cyrs xara,rusa. Mexanu:urt roMoreHuoro u rereporeHHoro

KaTatH3a.

25, MexanusMr,r xaMrrrrecKHx pearqufi. Pa4r.rxa.,rrulre qenHbre peaKIILIr4.

26. Mexasg:ur,r xr.rMrrrrecKux peaxqufi . fopeHrae.
27. Mexauusvrr xrrMuqecKr4x peaxqufi. B:pr,m: qenuofi H reurosoii.



28. Mexasu:vrr xr.rMr4qecKr.rx peaxqrlfi . @oroxulrrqecrr{e [poqeccbr.
29. He$renpogyrtrr. Benguu. OcuoeuHe srcuyaralrnoHr{r,re csoficrsa. ,{aareHlre HacblqeHHbrx

napoe. Onruuu:aqux cocrana 6eH3 Ha B coorBercrBl4l4 c 3Tr,rM [oKa3areJleM.
30. HeQrenpoayrru. Een:uu. Ooiosurre 3rcnnyararlrroHHrre ceoficrga. Or:raHoeoe .racro. On-

TvMlagan!. s, coctaga 6egguua B coorBercrBrrrr c 3Tt'tM [oKa3are;reM.

7. yqEEHO-METOAUTIECKOE 14 I,IHOOPMAIII4OHHOE
OEECTIEIIEHI,IE NI,{CUIIIJII4HbI

OI43I4qECKA' XL4MI49,

Ocuonnas Jrnreparypa:

1. IOponcraq M.A., Kypr<xu A.B. Ouroslr oprauuvecxofi xuuuu. M.: BAHOM, 2015.236 c.
(aocrl n uepe: 6u6nuorery BrfY)
2. TpaeeHr B.@. Oprauzvecxtur xr4Mr4r (r. 1,2,3). M.: Btr4HOM,2013. (aocryn uepe:6u6.nuo-
rer<y B:rI'V)
3. Eper'luH B.B. Ocrosu rfusu.recrofi xuurau (v. l,2). M.: EI4HOM, 2013. (aocryn uepe: 6u6-
:rzorexy BafY)

[onornure.nr,rrafl Jrnreparypa :

1. ConoAosa H.JI.. Xa,ruuona !.A. Xr.rvruvecrarr rexnolrorr4r nepepa6orru ue(tru u ra:a. Ka-
saHr: I(F{I,ITV, 2012, 450 c. (Aocryn vepe: 6r.r6luorery B:rlV)
2. Barparon B.B." Caeurxtzu H.14., An4een 9.f.@]rsuqecKas xuuux. C6opul.t( BonpocoB ta 3a-

aa.r. IVI.: @EHI4KC, 2014, 192c. (Aocryn vepe: 6u6:rlrorexy BrfY)
3. lunpoa 2.H., Xalrr4y:r,nuu P.@., Co:roAona H.JI. Xuuur ne@ru: pyKoBorcrBo K rpaxrr.rqe-
cxuu u :ra6oparopHbrM 3aHrruqM. KasaHr: KHI4Ty, 2013,464 c. (Aocryn vepe: 6u6luorercy BilfY)
4. Cunpuoea H.H., flopo$eena I4.E. Jla6oparopusrfi npaKrr4KyM no AvcrlfinnuHe <XHurzqecxas
fi 3Kororuqec(as 3(cneprr43a) n 2 u., u. 1. Bna4lrrraup: BttlY ,2007 ,54 c. (6u6nuorena B:rfV)
5. AuenuH B.f. Cner<rpocxoflflqecKr{e MeroAbr aHara3a: npaKTvKyM. B:ra4uuup: B:rlV,2008.
48 c. (6u6luorera BlfV)

llporpanrunoe o6ecneqenne lr I{nrepuer-pecypcrr.

l. httrr:,//ww'u,.scirus.cornl

2. bUpltywli_rhtik.lib.rur'

3. http:i7r,vr.rrv.v1 0k.ru/booksl

4. lrtt p: /lvr.vlv. i r.rpac. o rgr/

5. l'rttp : I t | 9 1.67 . 1 I 9. 2 1 : 89lGetContentForm.asp

6.



7. http://wr,r,w.anchem.nr/literature/

8. http://wwrv.sciencedirect.com

9. httrrlchem-lcq.&lliblb0ak

1 0. http://www.chem.msu.sr.r,tus

1 1. http://djru-inf.narod.nr/nclib.htm

I 2. httpluuryclseyis.calnl

1 3. http:l/www.uspkhim.rtr/

1 4. http://wwv'.strf.ru/database.aspx

8. MATEPI4AJIbHO-TEXHIIqECKOE OEECTIEIIEHI,IE

AIICUUIIJII,IHbI

OIfiI4qECKAJI XI4MVIfl

flpr .rrenuu nexql{oHHoro K}?ca Ec[on*ye'rcr r.rn$oprraauus, [pe.4craBnesnat ua utaitgax.
3a4auus NrA flpoBeaeHzr KoHTponbubx pa6or ucnonrayrorcr, B ToM rrucre, B gneKTpoHHoM

BaprraHTe.

Jla6oparopurre pa6oru grrnorurerca n la6oparopnn ralpe4prr xurrlr.ru BnfY.



Pa6ova.r nporpauMa AncrII4Ir!'IIrHbI cocraBJleHa B coorBercrBr4r4 c rpe6onanualln @fOC BO no

HanpaBJreHuio 1 3.03.03 3ueprerr.uecr<oe MamLIHocrpoeHI,Ie

Pa6o.ryro [porpaMMy cocr{rB ut zf- '""' , g.x.n. npoQeccop crrlupnoea H.H.----------------

PeueHseH'r
K.x.H. cr.H.c. :ra6oparopuu xr,rMr4rrecKoro auarrasa @fBV <(Degepa,rrusrii qenrp

oxpar{br 3Ao 86r xuBorrrr,rx) Eonruaxon ,{.C.

flporpa.urua paccMorperra r4 oao6pena Ha 3aceAanulr Ka$eApbr xIrMIt4

flporoxon}.& 4 o, '//. y'/ 2015rcaa

3aneAlmrqufi xaSe4pofi /Klxruu B.A./

Pa6ovar nporpavMa paccMorpeHa u o4o6pena na :aceAanvlr yve6no-lrero,4lrvecrofi rouuccuu HanpaB-

reHvg. 13.03.03 3ueprernqecroe Martrr.rHocrpoeHr,re

llporoxon J\! 6 or -t/ 1l 2015rorc

flpe.4c eAarenr KoM14 ccI,IlI /fycrxon B.O./



JIIICT trEPEYTBEP}MEHI,Ifl
PABOITEfr IIPOTPAMMbI A}ICqIIJII,IIIbI

Pabovax nporparr,rua o4o6pena na ryZzvqe6nrni roa

flpororon sace.qanr.rr ra$e.upu }t y' o$Z/t/$orc
3anegyoquft ra(pe4pofi

Pa6ovar nporpaurr,ra o4o6pena na

flpor:oron sace4anur rat|e4pu Nl

3aseafoqufi ra0eapoi

yue6nrnl ro4

roaa

Pa6ovar nporpaunra o4o6pena na

flpororcon sace4auux ra$eapu Ne

y.re6trtr:i ro,u

foAa

3ane4yorqrfi raQe4pofi


