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1. UEJ'II{ OCBOEHVq AI{CqIITIJII4HbI

Ile,rnuu ocBoeHns AncqunJrrrubl sBrffrorcs! o3HaKoMJIeHI{e cryreHToB c ocHoBHbrMr.r Krac-
caMr.r opraHrrqecxr.rx coe4r,rueuuft, crpoeHueM r.r ceoficrna 4r.r )TneBonopoAoB, c ocHoBaMrr repMoAn-
HaMHKH h KJ4HerHKr.r xHMHqecKux oeaxuufi.

2. MECTO AI4CIIUTIJII,{HbI B CTPYKTYPE OTIOTI BO

,{rlcqunluua <@vsu'+ecKa:' xrrMrrr) orHocr,rrcr K Bapr4arrrBHoii .racru OflO[.

[auar,lii (ypc onupaercs Ha 3Hattrt, floryqeHHbre crygeHTaMu nplr r-r3yrreHr.ru o6rqefi u Heop-
raHI4.IecKoii xlltnlllz, $uruxu Ii MareMarr4xl.t.

[Io,ryveuusIe B xoAe ocBoeHus aLIcIIHn.]rI4Hbr 3HaHr,{t v HaBlIKn neo6xoguvrr cry.4eHTaM npq
I,I3yqeHI4I't raKux AI4cuttIlJII{u, rax <<Ocnonrr rpusl.ttco-xuuuvecKr.Ix flpoqeccoB B ABLIrarerrrx rr 3Hepfo-
ycraHOBKax), <Marepua,roneIeuue>, <Texnolorut KoHcrpyKrIqoHHrIX MareptrzrnoB). <Teplroglrua-
MHKA).

3. KOMNETEHUI4I4OEYqAIOIIEIOCq,OOPMI4PYEMI,IEBPE3YJIT,TATE
OCBOEHNq AI4CUI{TIJII4HI,I

B pe:y:rsrare ocBoeHrrq Ar{cqurrJluHbr cryAeHT ocBar4Baer cneAyloufie KoMnereHuur.r:
OIIK-3 cnoco6eH aeMoHcrpl{poBarb 3HaHI-re reoperr.rqecr(r4x ouroa pa6our.rx npoueccoB B :rHcpreln-
.recKrrx MauuHax, aflflapaTax r.I ycTaHoBKax.

B pe:ynsrare ocBoeHr.rr Ar.rcqv [Jrr.ru6r cryAeHT AorxeH AeMoHcrpnpoBarb cneayruu1nc pe-
3ynbrarr,r o6yveuur:

3ualt: ocnonr,r <fu:uvecxofi u oprauuvecroii xrrMltlr, 3axouoMepHocra rporexaHaq xr.iMr.r-
rlecKl-tx npoqeccon (OflK-3 cnoco6es AeMoHcrpr4poBaTb 3HaHue TeoperurrecKr-rx ocuoa pa6ounx
npoqeccoB B sHepreTr4qecKrrx MaIIIIlHax, annapaTax u ycrauonrax);

B,ra4err: HaBT,IKaMA npa(TI4qqCKOrO [ptMeHeHUt 3aKOHOB XIIMI{H npu [OCTaHoBKe u peajrr]-
3aqfiIt 3KcnepllMeHrzurbHLIX t-tcc:regonaullft (OflK-3 cnoco6eH AeMoHcrpupoBaTb 3HaH e TeoperHqe-
cxux ocHoB pa6o.ttzx npoqeccoB B 3HeprerrrqecKlzx MarrrlrHax, anflaparax n ycranoexax);

Viuers: npuventrb noJryrIeHH6Ie 3HaHI.It s o6racru xHMr4H AJrt ocBoeHr.ts o6ulelpoSeccuo-
IrarrbHbrx Ar.rcqunJMH u pelneHr.rrr npo$eccaouanrHbD( 3a.4ar{ (ollK-3 cnoco6eH AeMoHc r.pupoBarb
3HaHI4e TeopeTxqec(llx ocHoB pa6ovax npoueccoB B 3HeprerrrqecKlr x Marn[Hax, annapaTax 14 ycTa-
uonxax).



4. CTPYKTYPA I{ COAEPXAHI4E AI{CqIIIJII,IHbI (MOAYNq)

OI43I4I{ECKAJI XVLMUA

O6rqax rpy4oeuKocrb Alrcqr4nJrr,{Hr,r cocraBJrrer 2 :auernr,re e4uuuqt t, 72 uaca.
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cKlle [peAcraBJre-
HI.I' XI'MI4IICCKOfi
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axuNu. Hetbrr.
flporrlsrureuua-r
repepa6orKa yr-
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yrneBoAopoAbr.
Eenlo:r. Crpoenae
lro:rercyn. LIK-,
YO- u -{MP-
cneKTpEr apoMa-
TAIICCKUX COCAI.I-

ueuufi. Merogrr
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Bcero, vac. 72 18 18 JO r 8(50) 3a.{er

Temarr,rra na6oparopHrrx pa6or no Kypcy
1. K:raccrr opran[qecKr4x coe4rauenr.rfi (4v).
2. Ilgcnru$urcaqlu oplaHr4qecxux coeAr.rnesafi (8q).
3. XuNruqecxa, ar<cneprusa uerprenpo4yxron (6.r).

5. OEPA3OBATEJIbHbIE TEXHO./'IO|[II,I

Ilpeno4neceuue reoperriqecKoro Marepuara ocyqecrBrtercs c npHMeHeHr,IeM 3JreK.r.poHHbrx
cpeAcrB o6yuenux npa HerrocpeAcrBeur{oM flporrreHr.rlr AaHHoro MarepaaJra neKropoM.

Hexoropue pa3AeJrbr reoperr.rqecKoro Kypca paccMarpr4Balorcr c r4cnoJrb3oBaHueM
onepeNarouqefi caMocrorreJrbHofi pa6oru: cryAeHrr,r flonyqa]or 3aAaHr4e Ha r.r3yqeHr.re HoBoro
MaTeprrala Ao efo u3JoxeHus Ha JIeKIII4I4.

!4.r oqenru ocBoeHrIt reoperllrrecKoro Marepqana cryAeHTaMr4 r.rcnoJrb3yrorcr KoHTponbHbre
oa6on,r.

6. OIIEHOIIHbIE CPEACTBAAIS TEKYIIIEIO KOHTPOJT' YCNEBAEMO-
CTI'I, IPOMEXYTOIIHOfr ATTECTAIII,III NO I{TOIAM OCBOEHI,I.g AI4C-
III4IIJ'II,IHbI I'I yTIEEHO-METOAI'IqECKOE OEECIIETIEHUE CAMOCTOq_

TEJIbHOfr PABOTbI CTYNEHTOB

Bonpocrr q,rr [poBeAenns xoHTpoJs caMocroqrerEHofi pa6orrr:



1. OcHoslrLJe (naccbl opraHlaqecKax coeAxHeHr.rfi. Aquuz.recrze, rap6oquxll.r.recKue u fere-
porluKrurrecKrre coeAuHeHu.fl . @yurquoua,uHsre rpynfi 6r.

2. Vr:renogopo4rr. Klaccutpuxaqsr yrneBo4opo4on. feouerpus yrnepoAHbrx cuaeii ll ru6pu-
IMarfLr[.

3. Houenx.narypa opraHliqecrltx coe4unenrlfi. Hepa:eern:reuurre u pa3BerBneHHbre aJrKaHbr.

4. Holreaxnarypa opraHnqecKnx coeAunenufi. .{aeurr r'r alrKr.rHbr.

5. llepauuur,re, BropLIqHbIe, Tperl4qHbre fi qerBeprrrr{Hhre aroMr,r yrnepo.qa.
6. Xrzulrqecxas repMoAr.rHaMrrxa. TepuoglrHaulrvecKair cr.rcreMa. CocrosHr.re clrcreun. Tepuo-

afiuaMr]qecrfifi fipoqecc. Teplroguuauuvec(r4e napaMerpbr r.r repMoluHaM14uecrue rfynxquH.
7. llepeufi 3aKoH TepMoAHHauuxr.t. Sura,rrnrrr repMoAr{HzrMr.r.{ecxofi cucreMbl.
8. Tepnoxr.rrraur. TepuoxurrauvecKr4e ypaBHeHrrr. 3uepreruvecxufi npoSr.rlt peaKrlur4.
9. Tepuoxaunr. 3arou fecca. C:re4crwrr u: raxoHa fecca. Ssra;rtnas o6pa3oBaHur r.r 3Hralb-

nlrfi cropaHlrt BeuecrBa. Pacqet ten.nogrrx o$Qerron xHMr4qecKr.tx pear<r1r.1fi.

10. 3aelrcr,rN.{ocrs rerrroBbrx :<f@exron or reMneparypbr. Ten,roeurocrs. TeuneparypHue pflabr.
3arou Kupxro$Qa.

1 1 . CauonpousnoJrbHbre r{ HecaMolpor.r3Bonr,HEre npoqeccbr. 3urponur czcreulr. Bropofi :axou
repMoAqHaMr4xu. I4rnrenenue grrrpofiulr npv pa3nuqHbrx o6paruurx rrpoqeccax.

12. Cauonpousnorr,Hble Ii HecaMonpolrsBo:lbHr,re rrpoqeccbr. Yc:rosus caMonpor438onbHolo npo-
TeKaHr.rq npoueccoB. Cso6oaHar 3Heprul ferr,nrro:rrqa. Ceo6oaua, 3Hepruq fr.r66ca. Pacqel'
:naqeliafi repMoArzH,lMr,rqecrux $ynr<quii g,r.s xuMurrecKr.lx pearqnfi rIpx pa3ir qHbtx 3Haqe-
Hl-ttx TepMoar.IHaMuqecKux napaMeTpoB.

13. XuMuqecxas Kr.rHerr{Ka. Cxopocrs xuurauecxofi pearquu. MrnoeeuHa.t n cperHAA cKopoclb.
Mero4sr o peAeneHr4r.

14. Cxopocrr, xr.rlruqecxoft peaxuun. 3aercuvocrl cKopocrri peaKrlr{lr or npr.ipoabt peafnpyro-
lxx BeurecrB: 3Heprut aKTItBaqIlIt xl.tvuqecrofi peaKIIItu, ee cBs3b c rouctaHtofi c(opocrr{

xulruqecrofi pearqufi (ypaeueuue Appeullyca).
15. Cropocrs xln"ruqecxoff peaKurru. 3aglrcunrocrs cKopocru peaKrln!r or reMneparypu (ypanne-

uue Banr-foQrpa).
16. Cxopocrr xuuuqecroii peaKqr,ru. 3asuclruocrs cxopocrrr peal<uuu or KoHrIeHrpaunfi pearu-

pyrcqux BexrecrB (ruuerirvecroe yparueHue pearqur.r).
17. Cropocrr xuuuqecnofi peaxqrru. Oco6enHocru KrrHerr.rKr,r rereporeHHbx peaxqlrfi.
18. XutluqecKa-s KI4HerrrKa. Karallig. Cyrr xara,ru:a. Mexagzgl,tlt rorrofeHHoro u rerepofeHHofo

KATA,'IH3A.

19. Mexasu:rr.rsr xrlMr.rqecKr.rx pearcqufi. Pa4uxa,rruue uenHbre peaKqr.rr4.

20. MexauasN{rr xr.rMrrqecrrrx peaxqzft. fopeHlle.
21 . Mexanu:lrsr xrrMrrqecxrix peaxquil. B:prrn: qenuofi u reuogofi.
22. MexannsMt'l xnMuqecKux pear<qufi. @oroxuuuqecrue npoqeccbr.
23. A:rxaurr. OcHogHr,re <fusauecrue cnoiicrea. tr4x cn.s:t co crpoeHtreM MoJreKyn.
24. Ilpouulr:reunax uepepa6orra yrneBoAopoAoa. fleper.tvuar lepepa6orxa ueSru.
25. flporrasrmnennar nepepa6orra yrneBoAopoAoe. BropuvHaa nepepa6orxa He<frrl. KpexnHr u

put|opuuur.
26. Atxasr;. Pearqun fopeHu.s fi paAuKanbHoro 3zrMeqeHur c rrx yqacrr{eM.
27. A:rxenu. Peaxquu npr4coeAr4HeHrrr c lrx yqacrr4eM.
28. Anrensl. Mexasnguu peaKqufi c fracrueM a.[KeHoB. Pasplre cnaseii. 3lerrpo$ulrl a Hyx-

neotf xnu.
29. A:rxeni,r. Mexasu:l.r e,rer<rpoSlusuoro nplrcoeAxueHrzr c yqacrrreM aJrKeHoB (xucloruo-

Karanlr3HpleMoe npucoeanHeHue eo4sr).
30. Anxensr. Mexauu:n panlrKa!'rE Horo rpt4coeAfiHeHuq. Paglrxa,rsHal rro,rr.rMepr{3aqrlr.
3'l . A:rKeHbr. Murpaqur aeofiHoi carsu. I,I:ouepu3arlur anKeHoB.

32. AlrruHtr. fopeuue, npr4coeAuHeHr.re BoAopoAa, raJroreHoB r4 ralofeHBoaopoaoB, peaKrrrlr.r Arr-
Meprr3auuu.

33. I{urcruuecr<ue coeauHeHuq. Hacurqennrre qut<:trr. Mero4r,r floryqeHr4.s a xraNr]rqecxue csoii-
CTBA.



34. I-{uxlrEvecxze coeA[EeH[s. Henaacrrrqennrre IIr4Kn6L Mero4rr ronyveHr4s r4 xr4MuqecKue

cBoficrBa.
35. Aporr,raruuecKr,re y reBoAopo4rr. Een:ori. BoarraoNnocrr lr4enru1|ur<aquu apoMarr4qec(r4x co-

eaunenzfi MeroAaMr4 I4K-, tMP- cneKTpocKonuu u cleKTpocKoluu g Y@- o6,racru.
36. Aporraarr,ruecKrre yrneBoaopoarr. EeHsor. Mero4rr no:ryreHrrr rl xrrMr,rqec(]re csoficrea.
37. He$renpoayrcT rr. Eengran. ,{aanenue HachrrrleHHbrx rrapos. Onrur\4r.rsaquq cocrasa 6eHguHa e

COOTBETCTBHII C 3TI,IM TIOKA3ATEJIEM.

38. He$renpo,qyxmi. BensHH. Oxranonoe qrrcJro. Orrrt4 Mrr3aqr,rr cocrara 6eH3r4Ha B coorBercrBurl
C 3TI,IM NOKA3ATEJIEM.

Peftrnur-xonrpo.nr J\i l:

,{:rr npe,lrroxennrx peaxquft onpeaetmr, /H, /5, lG u caerrarb B[,rBoa o HanpaBneHr.ru ux
nporeraHr,rr npu T : 298 K:

l. Na2COnx) + 2HC1 1.1 
:2NaC\*1 + HzO(*) + COzt.r

2. 4Fe(OH) 2rxy * 021.1* 2H2O1*; = 4Fe(OH)31*;

3. PH314 + 3Cl2,.1= PC1314 + 3flQ1,.,

4. CrO31*1+2HC114=CrO2C126;+H2O(;1

5. Ca3Nlr) + 6H2 O(x) = 3Ca(OH)21-; + 3NH314

6. Cu(NO:) nr; +NzO(r) +5H201*y:4C\*l + 10HNO:

7. WO3(K) + 3H214 = Wlny + 3H2O1*1

8. A12S31p)+ 6H2O(x):2 AI(OH) 1*y+3H2S1.;

9. NHaC1161= NH3(.)* HCI(.)

10. AlaC316y+ 12112061= 4A1(OH)31^;+ 3CHa1.y

11. CO1.y + H2O 6r: CO26y + H21.y

12. PH3,a + 461r,.;= PCl5o)+ HCh)

13. ' Ba(OH) 216y+ H2SOa1*y : BaSOalsy* 2H2O1*y

14. BaC12(K) + 2H2O1*y= BaCi2gqy+ 2H2O1,,1

15. NH:r(J+ HC\o = NHaCltrr

16. 4NH3(.) + SO21.;= 4NO1.;+ 6H2O14

17. CO21.; + 4Hz(r) : CFI4G) + 2H2Oon)

18. CHa1.y + COzt.) = 2CO6y + 2H261

19. 2NO(') + 021.1 :2NO26y

20. C2H2o)+5/2 O211y= CO211;* H2O1,*y



Pefirnnr-xonrpo.nr l\! 2:
1. Cronrxo reuna norpe6yercr Ha [epeBoA 500 r Al, B3rroro npr,r 25 "C,e pacnnaBneHHoe co-
ororur4e, ecnu Co(A11,";) : 0.183 + 1.096 10 aT xan r -l K-r?

2. Cr auaapruat 3uTaJrbrrr{r peaKrlr{[

CaCO31 ,1 
: CaO rrt I COrt.r.

nporerarorqei B orKprrroM cocy,qe upu reMneparype 1000 K, pasna 169 x,{x ro:tt-'. geuy
paBHa rennora srofi pearquu, nporeraronlefi npa 'rofi xe reMneparype, Ho B 3aKpbrroM oocy-
:te?

3. Paccqr.rrafire craHAapru)'ro BnyrpeHHroro gHepfuro o6pa3oBauur xr,raKoro 6eurona npu
298K, ecnu craHAapruzur 3Hralrbrrr,rr ero o6pa.:onanr,r x pasua 49.0 r.{N uorir -r.

4. Pacc'rurairre gHTrrJr6nnro o6pa3oBaHnr N2O514 npr{ 298 K sa ocHoBaH}rr4 cneAyrotufix IaH-
llblx:

2NO(r) + Oz(r) : 2NOz(r),
4NO, (r) + O2(r) :2N2 O5(r),
N2(r)+O2(r)=2NO(r),

AH1" = -1 14., xlrc/vonr
LHro :-110., r,{xduo:r
AH3' = 132.U x.{NArorir

5. SHranrnafi cfopaHr.s d.-u oro:u, p-$p1xro36r 14 caxapo3br npu25oC pannu -2802, -2810
u -5644 x[x/uo.Jr6 coorBercrBenno. Paccqurafire sHTanbnr{ro M.qponrta caxapo3br.

6. Onpe4e:rrare eHraJrbfl[ro o6pa.ronanrax 4ra6opana B2H6(r) rrpu T: 298 K u: clegyroulllx
,IIAHIIbIX:

B2H6(r) + 3Oz(r) = Bz O:(rn) + 3H2O(r), AHr" : -2035,6 xflx/uonr
2B(rn) + 312 Oz(r) = 82 O3(rn), LH2.: -1273.5 rnxc/rr.ro:r
H2(r) + I /2O2Q) = HzO(r), LH3"= -241.8 r<flNhrom

7. Pacouutafire 3uTaJrbnr. o o6pa3oBaum cylrrfara qmrra 3 fipocrbrx BeqecrB tpu T: 298
I( na ocuonanuu cne,4yroulrzx aaHHrrx:

ZnS = Zn + S AHr': 200.5 r<,Ilxc/uo:6
2ZnS + 3Oz= 2ZnO + 2SOz AH2o: -893.5 rnN/uo:rr,
2SO2 + O2:2SO3 AH3'- -198.2 rANc/uons

Z-nSp+: ZnO + SO3 AH4'= 235.0 xlNchrom

8. Hafi4nre ren:ronoft st|$err peaKrlr.rr4:

CHa + Ql2 = CH3 C11ry + HC1(1-y,

ecrl.I r43BecTHbI TelnoT6l CfOpaHI4t:
ueraua ( -890.6 rlxc/uo:t),
rropueraua (-689. 8 r<{xduronr),
no,qopo4a (28 5. 8 r<!N</r*loirr)
rr renlora o6pa:oBaHrrr xJropoBoAopoAa ( -92.3 xflNJtvro:n).

9. Paccqurafire renlogofi e$1per<r pearqua:

NH3 + 5/4 02: NO + 3/2HzOr,:,

ttpu 298 K, ecml ratnecrubr cneAyrolrlr4e AaHHbre:
H2O(.) : H2O(*), AHro= -44 *O*tort
1/2N2 + 37211r:511r, LH2": -46.2 rnx /rraonr



Ht+ 1l2Oz - H2O1,"1. AH3' : -285.8 xAx/ vo:r
NO : I /2N2 + 1/202 AH4': -91.3 Kllld Monb.

10. IIpu B3ar4MoAeficrBr4r4 10 r Mera:rruqecKoro Harpu.r c no4oii renlonofi e<f$exr peanqua
cocraBJrrer -79.91 rcAx, a [pr] B3ar4Moneitcreus 20 r oKcr4Aa Harprir c soaoii - ero BeJruqr4Ha -
-76-76 x!x. Bo4a 6epercx B 6onbrroM lls6urre.
Paccqurafire ren:rory o6pa:onauvfl oncv4a Harpu.f,, ecnu renJrora o6pasonauur eogur
paBHa-285.8 KA)d Monb.

1 l. ?ueprur cBr3a B MoneKyneH2payua 432.1rlx hrolr, a 3:,jleprLrs. cnr:u n uoleryae N2
paBHa 945.3 x,{N-naons""'. Karoga guranrnur aroMv3a\vu aMMrraKa, eclrl :rna,tlnlrn o6pa:o-
rlaHnr aMMuaKa pa;Bl,j'a -46.2 x.{xd uons?

12. Pacc'mrafile cranaaprnr,rfi reuonofi 30t|eKT peaKuuu neirpaaaraqt,tu

NaOII+HCI:NaCl+H2O,
rlporeKarorqeii B BoAHoM pacrBope npli 298 K.

13. Paccqurafire cran4aprnuil reurosofi :t|$err peaxqura

CaSoa6l + Na2C03(aq) : CaCOs(rn) + Na2So4laqy

npu 298 K.
ecrn 3HraJrr,nu.s o6pa:onaHu.r cy:u$ara xalrqur cocraBrser - 1434 r<!N/uo:m.

14. Flanuruure ypaBHeHrre KupxroQa grr peaKrlr4rr, rrporeKaroulefi rtpl.i fiocroflHHoM o6reve.

1 5. 3aelrcalrocrr renJroBoro s$OeKTa peaKrlr4r4

CH3OH1.) + 3l2Oz: CO2 + 21119,,.,

oT TeMnepaTypL,r Bbrpaxaerc.s ypaBHeHEeM:

AHi.(AN) --684,7 103 +36.j7T -38.56 10rT2+8.21 10-6T3 +2.88 l0s /T.

Pacc.rnrafire r.r3MeHeHlre renJroeMKocrr4 an.s arofi pearquu ryu 500 K.

16. Crau4apruar sHraJrbnrrr o6pa3oBatus. Al2O3i.,"y npu 298 K panua - 1675 x.{x</nro,rr.
Pacc.ruraiire ero craHAaprH],ro gHriurr,rulo o6pa3oBaHus npu 800 K, ecln 4autr MoJrbHEle re-

rrJroeMxocrll (!xA,ro:n K):

Cp (Al )- 20.67 | 12.3q l0-'T.
cp (or) : 31 .46 + 3.39 10r T - 3.77 105 T'
cp (Al2o3 ) - 114.56+ 12. 89 10J T -34.31 l0s T-2.

17. ?uturcnus 4vceo\uarJr4u rap6ouara KaJrr,qar npu 900' C u 4aeleHuu 1 aru panHa 178
t<.I{N/ruonr.
BHserare ypaBHeHue 3aBI,IcLtMocrrr 3HTaJIbnr{u peaKqllu or reMneparypbr a paccvu.rafire xo-

JrnqecrBo renJrorbr, nor:ro IeHHoe nplr pa3noxeHrru I rr xap6onara Kanbrluq npu 1000 "C u 1

arM, ecJru AaHr,r MoJllHbre rennoeM(ocrr.t (!x /vo:u K):

Co (CaCO:(rr)): 104.5 r21.92 10-3 T-25.94,105 T-2,
Co (CaO(rr)) - 49.63 + 4.52 10'T 6.95 10' T"
Cr. tCO:,,, 1 - 44.14+ 9.04 l0-rT-8.53 l0j Tt.



Peft runr-ronrpo,rr .l& 3 :

1 . Paccwrrars rennoooft stft|err peaKIIIrx, nporerarorqefi n uso6apxo-zsorepM[qecKux ycJ]oBr,r-

sx npr4 craHAapruoM AaBJrer lr,r r.r reMneparypax 298 K u 500 K.
2. Pacc,rurlart r.r3MeueHre gHTpon[]r B xoAe peaKqrru rrpr.r Aar{Hhrx reMneparypax.
3. Ycranonr.r'rr, Bo3MoxHocr6 caMonpor.r3Boirr,Horo nporeKaHr.r fl pearuJrrrr B paccMarpr4BaeMbrx

ycnoBrrrx.
4. Hanucat nrrpaxeHxr Am KoucranTrr paBr{oBecr.rr.

5. flpoarra,rusnpoBar6 Bo3Moxnocr6 cMerqeHr4r paBnoBec[r B cropoHy fiprMoft peaxqrau

H21.;+C1261 = 2HC\4

CO261+O21.y = 2C026;

2NO261 : N2Oa6;

2H26y+CO6y = CH3OH1.1

2HI1.;: H261 + I26y

C2H5OH1*1: C2FIa6y + H2O1*y

H2(.)+Cl2(,):2HC1(.)

CzH+Gl+Hzt.l = CzHe(.)

2Hut.l+Ozt.t : 2HzOr.l

S1.*y+O21.y = 50261

2HC\.): H2G)+C126)

2NO26y = 2NO1.y+ 021,1

2NO(.)+ O21.y:2NO26;

H21.y+Br21.y : 2HBrlry

2HBr14 : H214+Br21.y

C1'"1*O21.1 : CQ21,,

CzH21.;+H21.y = CzH+(.)

CzFI+t.t = CzH26y+H21,;

FeOl'"y+CO1.y = Fe16y+ CO261

Cl4.y + 2fIl ., = 111.1 + 2HC\o



Konrporsnrre Bonpocr,r Ars npoBeAenns rrpoMe)rryroqHofi arrecraunu (rauera):

l. OcuosHlre KJraccbr opraHI4qecKr4x coeAr{Herruil. Aqirxnu.IecKl4e, Kap6our4rcrruqecKr4e H rere-
porruKnr4qecKl.Ie coe.qLIHeHIit. Yrreeo4opo4r,I. K:racca@uxaqrlr yr-rreBoAopo.4oB. feonelpun
) fnepo.4H brx cBr3eii l,I ru6pututat\ut-

2. flpolruuleuHaur flepepa6orKa yrneBoAopo.qoB. OcHoBHrre (oMrroHeHrbr He$ru. flepnrzuHar
nepepa6orxa aetpra.

3. Paccqr.rrarr rennoBofi 3OOeKT peaKqI.IIl, nporeKaroqeil n u:o6apno-u:orepMr.iqecxr.tx ycnoBU-
rx npa craHAaprHoM AaBJreHur4 u reuneparype 298 K.

4. flporr.rsruueuHtur nepepa6orxa ynreBoAopoAoB. OcHoBHbre KoMnoHeHrEr He$rrl. Bropuuuar
nepepa6orKa He(brz. Kpexuur.

5. Pacc.{zrarl reflnoBoii oQ$exr peaxquu, fiporeKarouefi n uso6apno-u:orepMr.rqecKr-rx ycnoBr{-
sx npu craHAaprHoM AaBJIeHI4r4 r.r reuneparype 400 K.

6. flpourrm:renuar nepepa6orKa yrneBoAopoAos. OcHosHbte KoMnoneHrrt HeQrlr. Bropltvuan
flepepa6orKa HeQru. PuQopuuur.

7. OcnoeHbre Klraccbr opraHuqecKux coeAuHenufi. YuenogopoAbl. AnKaHr'r. OcnosHsre'rfintr
xr4Mr.rqecKr.rx peaKlllrii.

8. Paccqrlrars r.r3MeHeur4e gHTponqr,r Arq peaKul{u, fiporeKaroqefi n u:o6apuo-asorepMHqecItr4x

YCNOBH-{X NPII CTAHAAPTHOM AABJ]EHI,IU I.I TEMTIEPATYPC 298 K.
9. OcuosHore Kraccbr opraHuqecKr4x coeAliHeuail. Vr:reeo4opoAbr. AnKeHbr. OcsonHsre rnnur

XI,IMI,ITIECKI,IX PCAKqITi.
10. OcHoeHue KraccLr opraHrrqec(ux coear,rHenzfi. Yrrero4opogsr. Alxeuu. Pearcqlru pagrl-

KaJtbHoi npucoeA H Ht enbHof non u MepH3aul.lfi.

1 1. Paccqlrrarr r,r3MeHeHr.re 3Hepruu fu66ca 4:rr peaxquu, npore(amuefi n rl:o6apuo-
a3orepMrrqec(r4x ycnoBuqx [prr craHAaprHoM AaBreur.ru ll relrneparype 298 K.

12. OcnosHr,re Knaccbr opraHuqecKrrx coeAaHexnii. yrneBoAopo4rr. I]uxlroa:rxaur,r. Meroglr no-
nyqeHrrr.

13. OcHosHlre (naccbr opfaHur{ecKax coeAr.rueHufi. Vmeno4opo4r,r. I]zx:roa,rxaur,r. XriMr.recxrae
cBoicTBa uqI(JroarTKaHoB.

14. OcHosnbre Kiraccbr opraHr,rqecxr4x coeAr4HeHr.rii. Yrlenogopo4u. I]uzuroalreHtr. Mero4u no-
nyr{eHI'{t.

1 5. Ocuonusre KJraccbr opfaur.rqecKr.rx coeAr4HeHufi. Yr:renogopo4u. I {ux:roa,rxeutr. OcnoeHsre
X I-IM14 qECKI.I E CBOiiCTBA.

I 6. OcHoeHrre KJraccbr opraHuriecKr.rx coeAlrHeHlt i. ApouaruuecKr4e yrneBoAopogr,r. Beu:orr.
Crpoeulre MoneKyn.

17. OcHosHsre K;raccbr opraHl{qecxlrx coeAr{HeHraii. Apolraruvec(r4e yrneBoaopogr,r. OcroeHue
Mero,4r,r u.4euTri$uraquu.

18. Ocnonnsre K"rlaccbl opraHl,IqecrLIx coear4HeHr.ri. ApouaruuecKr4e yrJreBoaopo4r,r. EeHrol. Me-
TOAbr noJlyqeHuq.

19. Xunau.recxar Kr4 HerrzKa. Cropocrs xurruvecrofi pearquu. Mrnoeenuas u cpe4Hqq cKopocrr,.
Meroatl onpe.qeneHm.

20. Cropocrt xllMvqecKofi peaxqlrrr. 3anuculrocrr cKopocrrr peaKrlr{r{ or nprrpoAr,r pearrapyrcq14x
BeIIIecrB: gHepfut aKTriBaur4r,r xlrMr4'{ecKoii peaKur4r4. ee cBq3b c xoncranroii cxopocrH xHMH-
qecxoii peaKrlr.rii (ypanneuue Appenuyca).

21. Cxopocrr xlrMuqecxoi peaKrlrrlr. 3anuczuocrs cropocrr4 peaKur{u or reMneparypr,r (ypaeue-
uue Baur-fotpQa).

22. Cxopocrr xurrauqecrofi peaKIIHII. 3aslrcrEuocrr cKopocru pea(qrrri or KoHrreHrpaqulr peafr4-
pyroulnX BerrlecrB (xunerruecxoe ypanueHue pearqura).

23. Cxopocrr, xuMHqecI<ofi peaKrlr4r.r. Oco6essocru Kr-rHeruKr4 rereporeHHbrx peaxqllii.
24. XuN{rrqec(a.{ K}lHeruKa. Kara,rn:. Cyrl raralu:a. Mexauttgir,tr roir,roreHHolo H ferepofeH}roro

KaTaru3a.
25. Mexasn:uu xr'rMr,rqecKr.rx pearqnfi. Pa4uxa,rtur,re qenrrbre peaxqr.rr4.

26. Mexalrfi:lN{rr xr.rMr4qecrr4x peaKrlrzfi . fopenree.



27. Mexasl.rsur,r xr.rMr.rqecKr4x pearqufi. Bspnn: qennofi a ren,roeoft.
28. Mexauu:Nrsl xr{Mrrqecxrrx peaxqr.rfi . Ooroxuvt4rrecKrie fipoqeccbr.
29. He$renpoayrrr,r. Bes:r.ru. OcHosHHe 3Kcnnyararlr{oHnr,re csoficrga. ,{ae:reHlle HacbrxreHHbrx

napon. Onruuusaqnr cocraea 6eH3rrHa B coorBercrBl-iH c 3TLIM noKa3arereM.
30. He@renpo4yrrrr. Ben:r,rn. Ocsonsrre 3KcnJryararlrroHHrre ceoiicrga. OKrauosoe quc,ro. On-

THMIt3aur{r cocraga 6en:una B coorBercrBltlr c 3TuM rroKa3areneM.

7. yqEBHO-METOAT4qECKOE II I,IHOOPMAUL{OHHOE
OEECIIEqEHI{E .IIUCUUN'IIIHI'I

OI43I4qECKA'I XLlMVIfl

0cnonnas Jrnreparypa:

1 . IOponcraq M.A.. Kypntru A.B. Ocuonr,r opranuqecxofi xuuur.r. M.: EZHOM, 2015. 236 c.
(aocrl n vepes 6u6:raorexy B,rlY)
2- Tpaaeur B.!D. OpraulruecKu xvl'r'us (r. 1,2,3). M.: 6I4HOM,2013. (rrocryr uepe:6a6,rrlo-
rery B:rfY)
3. EpeuuH B.B. Ouronrr {u:nvecxoii xr.ruuu (u. 1,2). M.: BI{HOM, 2013. (locryu uepe'r 6u6-
,ruorexy BlfY)

.{o n o.r n nre.r r H ar Jr nrepary-pa :

1. Coroaosa H.JI., Xa,runosa .{.A. Xlrlru.recrar rexHoJrorur nepepa6orxn uedrrlr n ra:a. Ka-
:anr: I{HI4TV, 2012, 450 c. (aocryr vepes 6u6lzorexy B:rlV)
2. Barparor B.B., CaeurxraH H.14., AsAeeg fl.f.(DusuqecKar xtuur. C6opHl.rK BonpocoB r.i 3a-

Aaq. M.: OEHI4KC, 2014, 192c. (aocryn uepes 6u6ruorexy BnfY)
3. lurpon I4.H., Xauu4y:uun P.O., Co:roAosa H.JI. Xlrulrr ue$ru: pyxoBoAcr.Bo K npaKruqe-
cxrlv u :ra6oparopHbrM 3aHrrxsM. Kasasr: KHI4Ty, 2013,464 c. (aocryn vepe: 6u6luorexy B.nl V)
4. Cnrupnona H.H., flopo$eeaa tr4.8. Jla6oparopnrrfi npaKTHKyM rro Arcqr4rnr4He <Xurr,rrzqecKat
a ?r(o;rorrqecrar sKcrrepru3a) e 2 u., v. 1. B:ragul,rrp: BlfY, 2007. 54 c. (6u6nuorexa B:rfY)
5. Alre:rtls B.f. Cnerrpocxorrr4qecKr,re MeroAbr aHanrr3a: npaKrr.rKlu. B:ralnuup: B1|Y,2008,
48 c. (6u6luorera B:rfY)

llporpauuHoe o6ecneqenue n I{nrepner-pecypcrr.

I. htttt:./,/rvw-"v.scilus.com/

2. b11p4$!jlliLl'h$i
3. httn._urr U:,IOJ,.rLr books

a. blp:r1ur-rdspaS.ord

5. ltltprilll4. 671_1 9.1 I : 8 9lGetContenlForrn.a 5p

6. http :i4.vrltv. abf.cbenr i stf ,v. bsu. h),,/curent/f ul ltcx1. htm



7. http://www.anchem.ru,iliterature/

8. hltp:/iwwu,'.sciencedirect.com

9. http://chernteq.ru/lib/book

1 0. htto:llwu'iv.chem.msu.su/rus

I 1. http:i/djvu-inf.narod.ru./nclib.htrn

12. hup://wwv.elsevier.com/

I 3. http:/iwww.uspkhim.ru/

1 4. httpl$u{.$rf.ry/datab4sc€tpr

8. MATEPIIAJIbHO-TEXHI,IqECKOE OBECTIEqEHI4E
nI{cuutIJILIHhr

OI,I3I4IIECKA'I XUMLT fl

flpz yreuur-r ;rerqrroHgoro Kypca n'cuonb3yerca r-ru$opuaqnr, [peAcraBneHH at ua ataitgax.
3a4auux 4ttt npoBeAeHr4t KoHTpoJlbnrrx pa6or r,rcnonrg),'rorcr, B roM rrrrcne, B gJreKrpoHHoM

Bapr4aHTe.

Jla6oparopurre pa6orn nrrnonncerce n na6oparopuu ra$e4pn xauun BnfV.



Pa6oqas nporpaMMa AncqrrrrJrr.rHbr cocraBJleHa B coorBercrnnra c rpe6onauusr\aa OfOC BO uo

Hanp{rBner{uro 13.03.03 Sneprerr.ruecroe Marrrr4r{ocrpoeHr,re

-t: rr'
Pa6ovyro[po|paMMycocTaBu@4.x.rr.npo1peccopCuupnoeaH.H.

-__7.-
Peqeu:eu

K.x.H. cr.n.c. na6oparopl4ri xr.rMuqecKoro asanuga @fBV (Oe.qepanbubrfi rIeHTp

oxpaHbr 3A oBb.f, xfiBorHr,rx> Bonrmarcos,II.C.

flporpalrlra paccMorpeHa rr o,4o6pena Ha 3aceaarrlrn Ka(beApbr xr4Mrrr4

20J5roaa

3aneayrorqr.rfi Ka$eapofi /Kyxrlrn B.A./

reHls 13,03.03 SneoreruqecroeMarlr.rHocrDoer re

flporoxon Nl 6__o, //.ll 20!5roqa

flpeaceaarerr KoMr{cc}rr4 lTycrnor B.@./
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