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1. IIEJILI OCBOEHT,[g AI,ICqUIIJrr,rHbI

I{e.tnlru ocBoenlrfl aIrcqulJrHHEI sB,'rqrcTcfl: o3HaKoMreHne cryaeHToB c ocH9BIIbtMr.t Knac-
caMlr opraHlrqecxux coe4nnenuii, crpoeHl4eM u cnoficraairru yrneBoAopoAoB, c ocHoBaMu repMoar.r-
Hilr,MKl.t H KflHeTHKH XI{MNqeCKhX DearUU[.

2. MECTO.4I,ICUUTIJII,IHbI B CTPYKTYPE OIIOTI BO

Aucqun,ruua <(Dr'r3urrecKar xaMt4r) orHocr4Tcs K Bapr.rarr.rBnofi .{acrz OflO|I.

larrnsrfi Kypc orrupaerct Ha 3nanrrr, noJrfreHHbre cryAeHraMr4 rrp]t r43yqeHr.m o6ulefi a ueop-
raHr,recKoii xuuuu, $aluxa rr MareMarr4Kr4.

fltr,ryuettHue B xoae ocBoeHfit aracrlxrrJrr.rHLI 3Han;^vr. v :aaBr,tntr ueo6xo4rzvsr cryaeHTaM npu
Il3yqenllu taKnx .qucU]tn"rlHn, xax <Ocuonrr Susuxo-xalruuecKrrx npoqeccoB B ABHrarenrx u lrJepro-
ycraHoBKax). <Marepuanrtae4enue>, <Texuo:torn.s KoncrpyKquoHHbrx Marepr{anoB). <Tepiuoguna-
NINKA).

3. KOMIIETEHIII,IUOByTIAIOIIIE|OCq,OOpMI4pyEMbIEBPE3yIT,TATE
OCBOEHI4fl NIICUUTIJII,IHbI

B peey,rsrare ocBoeHLIt AHc[tunJrr.IHrI cryAeHT ocBal-iBaer cJreAylorl[e KoMlere]rqr{g:
OflK-3 cnoco6eH reMoHcrpl4poBarb 3Hanlre reoperr4qec(xx ocnon pa6ouax npoqeccoB B 3Hepreru-
qecKl4x Ma[InHax, afiflapaTax H yc'IaHoBKax.

B peryltrare ocBoeHl4t AucIIpIlrI4HbI cryAeHT AonxeH reMoHcrprrpoBarb cneayrorqlre pe-
3ynb'rarbr o6yveulr.a:

3ua.rl: ocnosbl <fu:uuecxofi u oprauuvecxofi xLIMr.rr{, 3aKoHoMepHocrlr nporeraHur xulvrr.r-
qecKl4x lrpoqeccoe (OI1K-3 cnoco6en AeMoHcrprrpoBar6 3HaHr4e reoperr.rr{ec(ux ocuon pa6ovux
npoqeccoB B 3HepfeTlrqecxux MarxuHax, anlapaTzx ll ycranoexax);

B,raAers: HaBblKaMI'I [paKTI,IqeCKOIO npIdMeHeHAt 3aKOHOB XHMI4H IIpn nOCTaHOBKe l{ peajl[-
3aIIIlIi sKcIIepIrMeHrilJrbHbtx ttccle4onauufi (OIIK-3 cnoco6eH AeMoHcTptrpoBarr, 3HaHl.ie l.eoperHrre-
cKUX OCHOB pa6OVUX flpOqeCCOB B 3uepteTr4qecKl4X MarrLIHaX, anflapaTax a ycraHoexax);

Ylrerr: npulreutrb nonyqeHHble 3HaHI,It e o6JTacrI4 xr4v'uu Ens. ocBoeHar o6rqenpo$eccr.ro-
HaJrbHbIX ilHcuHnnuH n perxeHH.s npo@eccuouallHbD( 3alaq (OIIK-3 cnoco6eH AeruoHo tpupoBarr)
3HaH e reoperrirrecKllx ocHoB pa6ovttx fipoueccoB B ?HepferuqecKzx MzuxuHax, annaparax r..t ycra-
HoeKax).



4. CTPYKTYPAI,ICOAEPXAIII,IEAHCIIUTIJIIIHI,I(MOAYJIfl)

OI43I4I{ECKAJI ){T4MI{S

O6rqarrpygoeuKocrb Aucqu[nuHlr cocraBJurer 2 saqerHrre e,q[Hrrqbr, 72 gaca.
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HfiS XIrMnqeCKOt

Kr.rHerr4Kr.r. Teopv Ir
aKTI{BHI,D( CTOJIK-

HOBEHI4fi I,I AKTI,I-

BIlpoBarrHoro
KorlrnneKca. IJe[-
HBre H (bOTOXr.rMH-

qecKne peal(Ilr{fi.
fopenue. Brprm.
Kalaras.

Arxanrr. @IrsIqe-
cxrae cnoficrsa.
Xaparrepnrre pe-
aK[r4t4. He(br6.
flpovuuueuuar
nepepa6orra yr-
neBo,4opoAoB.

4 9-
12

8 A 3 8
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5. ArKeHrr. OcHos-
Hr,re $u:u.recrue z
xr,rllr.rqecxEe csoii-
crna. Pearquu
:;rexrpoQullrroro
rr paauKaJrr,Horo

npl4coe,4nHeHr{r.

Murpaqur 4aofi-
uofi csqgu. Arxu-
ns. Ocuosuue
rfu:uuecrne u xu-
Muqecxre cgoftct-
Ba.
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6. I{uruuvecrne co-
egznenua. Hacor-
qeHHbIe LI HeHa-

CbIIIIEHHbIE IU,IKJI6I.

Crpoenne lrore-
ryn. HolreuroraT y-
pa. Merogu nory-
.reHuq. OcNogHHe
xulrlaqecrNe ceoii-
CTBA.

4 15-
t6

4 2 4
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7. Apouaruvecrrae
yrJreBo.4opoAbr.
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18

4 o 2 2
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Een:ol. Clrpoenue
uo:rery,r. tr4K-,

Y@- u -flMP-
cneKrpbr apoMa-

Tr.Iqec(I{x coeal.t-
neuuii. Mero4rr
fionyqeHLtt fi xll-
Nluqecxae cBotcr-
sa llll. BeHsnH.
Ol'rlruu:aqur co-
cTaBa.

Tpt)nI)
Nq3

Bcercl, uac. 72 36 18 t8 36(67) 3a.rer

Te*ralrma ,ra6oparopnux pa6or no rypcy

| . Klaccrl oplaHr.rqec(lrx coe4r,rnenui (4v).
2. I44eHrnQurcaquf, opraHr4r{ecKrax coe4rauenlrfi (8u).
3. Xlr.Mu,recKaq axclreprusa rredrenpo4yrron (6v).

5. OEPA3OBATEJ'IbHbIE TEXHOJIO|I,II

flperogneceuue reoperuirecxoro Marepuana ocyuecrBn-sercr c [praMeHeHHeM 9re(rpoHHrrrx
cpeAci B o6yueuur npn HenocpeAcrBeuHoM rrpoqreHr4v AaHHoro Marepr.raJra neKTopoM.

Fleroloprre par4enbr reoperr4qecxoro Kypca paccMarpr4B{rrorcr c [cnonb3oBaHrreM
o epexarcrtleil caMoororreJrr,Hoil pa6oru: cryAerirbr noryrjaror 3aAaHr4e Ha H3yqeHr.re HoBoro
Ma'r'epHana Ao efo H3Jloxesr4r Ha JreKuIrH.

/{.u oqeuru ocBoeHI{t reoperl.tqecKofo Marepuilna cryAeHTaMI4 r4cnoJlb3yrorcq KoHTpoxbHr,re
pa6orbI.

6. OIIEHOqHbIE CPEACTBA AJT' TEKYIUE|O KOHTPOJ'IS YCIIEBAEMO-
cTt4, ilpoME'riyTorlHofr ATTECTAUL{U IIO r,tTofAlvt ocBoEHHg AI4C-
qI{nnI4HbI r.{ yTIEBHO-METOAI4TIECKOE OBECIIETIEHT4E CAMOCTOff -

TEJ'II,HOIZ PABOTbI CTYNEHTOB

Bonpocr,r g.na flpoBeAeHHs KoHTpoJs caMocroflTeJrr,rroii pa6orr,r:



l. Ocuogsr,te K:laccbl opraHl{qecKl.rx coeArrHeHufi. Aqlrrrilvecrr,re, rap6oquxlzuecKrle lr rere-
portlrKrlrtrqcKt.te coeatrHeH14rr. @ynrquoHa.uulle fpyflrlbr.

2. Vr:reeogopo4u. K:raccu<f urarlr4s yrneBoAopo4oa. feolrerpas yrnepolubrx car:efi rl ru6pu-
!.U3AtJ't4fl.

3. Houenr:rarypa opraHlrqecKr4x coeAraneHlaX. Hepaarernnennrre a pa3BerB-[eHHbre aJrKaH br.

4. florraenruiarypa opraHnqecKrrx coeguueuuii.,{ueust lr arJrKuHbr.

5. flepalrvurre, Bropr,rqHr,re, Tperr4qHbre 14 qerBeprt{qHbre aroMhr yrJrepoAa.
6. Xulruqecxas repMoaI4HaMI4tta. TepuogrziravuvecKar cucreMa. CocrosHre cucreutr. Teplro-

4uuanruuecxnil npoqecc. Tepuoguualrr.rvecrr,re naprMerpbr r.r repMoAr.rHaM ra qecKr4e <fyHnqun.
7. Ilepnufi 3aKoH repMoAr.rHanaur<u. SHlanrrr4r repMolr.rHaMaqecrofi clrcreMbr.
8. Teplroxuuur. -I 

epuoxaur.ruecKr.re ypaBHeHlrr. 3nepreruvecrni npo$lrlr peaKrrHlr.
9. Tepvoxunlrr. 3alcou fecca. CiIeacrsu.s ug garosa fecca. Ssra,rruuq o6pa3oBaHn.s H gHraJrr,-

rtnq cropalrur BeulecrBa. Pacqer tennoerrx 3O$eKToB xuulluecxux pearquii.
I 0. 3asucaMocrl, rennoBbrx 3(b@eKToB or reMneparypbr. TennoeMKocrs. TeuneparypHbre prAr,t.

3aroH Kr.rpxroQ$a.
1 I . Calronpou:noJrbHbre z HecaMonpou3BoJrbHr,re npoqeccbr. 3urponur cr4creMbr. Bropoi.i 13aroH

Tepr\{oauHaMr4Kr.r. l,lluesenlre sHTpor[ru npx piBnr.rrrHLlx o6paTr.1Mr,rx npoqeccax.
12. Carraonpou:ooJIrHble I{ HecaMorrpolr3BonbHbre lpoqeccbl. Ycroeus caMonporr3BoJrbHoro ltpo-

reKaHr4.s npoqeccoB. Cao6oguar oneprr,rl felrlrro:rsqa. Cso6oaHar 3Heprlts fu66ca. Pacqer
suauenuil replroAllHaMI.IqecKI4x $yurqufi g:rr xrrMrrqecKr.rx peaxqufi npu pa3nr4rrHr)tx 3Haqe-
HHrrx TepN{oarHaMuI]ecKI,Ix IIapaMeTpoB.

13. Xul,ru.recrar KuHerI-IKa. Cropocrr xauuvecrofi peaxqvu. Mrnonengag v cperlsq cKopoc't.b.
Mero4sr onpeAexeHr.rr.

14. Crcopocrs xuuuvecxoii peaxqnlr. 3anucralrocrr cropocri.r peaKrlrrlt or npr.rpoAbr pearr4pylo-
ulr.rx Beu{ecrB: 3Heprxr aKTr.rBaqr.ilr xrrMr.rqecKofi peaKqar.r, ee cBs3b c xoucrasroii cKopocrH
xr.runsecrofi pea(uuii (ypanueuue Appenzyca).

l5. Cr<opocru xuuu.reoroii peaxqura. 3alracr.rN.rocrb cKopocrr.r peaKrlr4a or reMrreparyprr (ypasne-
Hae BaHrJ'otf $a).

16. Cr<opocrl xr.rMr.rqecKofi pearrlr.rlr. 3aeucr4^4ocrr, cKopocrlr peaKrlxrr or KoHueHrpauuu pearq-
pyrcqux BeutecrB (xuneruuecxoe ypanneHre pearqua).

17. Cxopocrr xulrsqecxofi peaxrltl!1. Oco6esnocrx Kr.rHerr.rI<lt rereporeuutx peaxqui.
18. Xnruuqecxas KqHerI4Ka. Kara,rus. Cyrr, rararu:a. MexaHrasr4sr roMoreHHoro LI ferepol.eHHofo

KATAJ]H34.

1 9. Mexasu:rrr,r xHMr4qecKr4x peaKrIHfi . Paguxallr,une qenHr,re peaxqrru.
20. Mexauusrru xuMuqecxlrx peaKrlriii. fopeuue.
2l . Mexasu:urr xqMuqecKr.tx pearcqufi. B:pun: qennofi u reuonofi.
22. Mexairu:ulr xr{Mr4qecxr4x peaxqr.ifi . @oroxlll,ruqecrlre flpoueccbr.
23. AlraHu. OcHosHL,re tfu:uuecrae csoficrsa. I4x cssst co crpoeHr4eM MoneKyn.
24. IlpourruleuHiu nepepa6orKa yrneBoAoponon. flepwr.rna.a nepepa6orxa uedt:rra.
25. flpovuulei*rar nepepa6orra yrJreBo.qopoAon. Bropuuuar flepepa6orKa He$ru. KpexuHr u

pu(bopMnHr'.

26. A:iraurl. Peanltu ropeHr.rq u paruKa!'ri,Horo 3aMeIrIeHI4r c rlx yqacrrreru.
27. Arrerisr. Pearur.tr rrprlcoeAfiHeHlls c lrx JruacrrreM.
28. A:rxeulr. Mexaun:trr,r peaxqufi c fracrr.reM aJrKeHoB. Paspue cm:eii. 3:rexrporpulsr u uvx-

rreoQlr.llr.
29. A.nxensl. MexaHlrsv orexrpo$u:rr,uofo npr4coeAr.rueur4s c yqacrr4eM aJrKeHoB (xrlc,uoruo-

r(aranu3r4pyeMoe np14 coeAr4HeHue BoAr,r).

30. Arxeurr. Mexanu:lr paAr.rKanbHoro npr4coeAr.rHeHr4s. Pagura:rlnar rIoJ']nMepu3arrr.r.q.
31. A-rrreurr. MLrpaqus .{eoftHofi ces3r4. I4souepusaqua a,lKeHoB.
32. A:ircllnrr. |openue, xpucoear.rHeHr4e BoaopoAa, raJroreHoB r4 fa;roreHBoAoporoB. peaKrlrl!r Aq-

MepH3arlt l.t.

33. Ilux:ruuecrrze coeauHeHu.s. Hacrlqenurte qur,rst. Mero4sr noJryqegr{t u xuMHqecKxe cBoH-
CTBA.



34. I-{unanvecrrae coeAr4geHr,rr. Henaacrrqeunrre ur{K;rhr. MeroAsr [oryrregr.rr u xr4Mr4qecKr4e

cBoficrBa.
35. AporuarruecKr{e yrneBoAopo4rr. Benror. Bogl.roxNocrr rE4enru$uraquz apoMarr.rqecrr.rx co-

ear4HeHnfi lreroAaura LIK-, -f,MP- cnerr:pocronuu r4 cneKTpocxonra[ e YO- o6.nacrlr.
36. ApouarauecKr.re yfneBoAopogrr. Benrol. Mero4rr nonyreHr.rr u xr.rMrrqecxue cnoficrna.
37. Hetfreupo4yxrr,r. EeHsr,rH. ,{anneulre Hacrrrrleuurx napor. On:nruu:aqur cocrana 6eu:una e

COOTBETCTBI,III C 3TI4M IOKA3ATEJIEM.

38. He$renpo4yxrrt. BensIEn. Or<ranosoe quclo. Onruuulauru cocraBa 6er3r4na B coorBercrBr.rlr
C 3TI'M NOKA3ATEJIEM.

Peiirnnr-xourpo.nr.I& I:

.{.nr npe4:roNennux peaxqaft onpe4eswrrs lH, lS, /G u caeJrarr BbrBoI o HarrpaBJreHr.l.t lrx
nporeKaHr,rf, npu T : 298 K:

1 . Na2COnr) + 2HC I uy 
: 2NaC\"y + Hu Or*) + COzr.r

2. 4Fe(OH) 2rx) * Oz(r.)* 2H2O1*1 = 4Fe(OH)31*y

3. PH31,1 + 3C1214= PC13px1 + 3HC161

4. Cr O31*y+2FIQl,',=Cr O2C 121.y+H2O(1-y

5. Ca3N1(r) + 6H2 O14 : 3Ca(OH)21*y + 3NH31.1

6. Cu(NOs) zrri +NzO(r) +5Hz0t*l:4Ct\*y + 10HNO3

7. WOr1r1 + 3l{zr.r = W1*1 + 3H2Q1*1

8. Al2S:1py+ 6H2O(1x):2 A(OH) 3(ry*3l{r5,,,

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

10. AlaC316y+ l2H2O1*1 = 4A1(OH)3(x)+ 3CH4(.)

1 1. CO(D + H2O 14= CO214 * FI21.1

12. PH31.y + 4C131p)= PCl511+ HCl1.1

13. ' Ba(OH) 2161+ H2SOa1*; : BaSOal6;+ 2H2Q1*;

14. BaC1216; + 2HzOt*l: BaCi216y+ 2HrQ,*,

15. NH311)+ lfQll'., = NH+Clrrl

16. 4NH3(.) + 50261= 4NO6y+ 6H2O61

17. CO2(.) + 4H2(r) : CHa1.y * 2HzOrxt

18. CHa1.y * CO2(.) : 2CO(.) + 2H2(,)

19. 2NO(.) + O21.y:2NO21..1

20. C2H2r')+5/2 O26.y: CO21.y+ H2Q1*y



Peiirnnn-rconrpo,rr J\b 2:
1. Crio:rsro reua norpe6yercr Ha nepeBoa 500 r Al, B3rroro npr4 25 oC, e pacnnaBJreHHoe co-

crorHr{e. ec;ru Co(A11,"1) = 0.i83 + 1.096 10 
aT ran r -1 K-l?

2. Crasaap'ruar sHrarr, us peaxqr4u

CaCOr1.l - CaO gt + COzt'),

lporexarorqefi B orKpr,rroM cocyAe npu reMneparype 1000 K, panna 169 xlx ro:t"''. genay

paBHa rerrnora :roft pearquu, nporenarorqeft npu roft xe reMfieparype, Ho B 3aKpbrroM cocy-

)\e?

3. Paccqurailre craHAaprH)'ro BHyrpeHHIoro 3neprurc o6pa3oBauuq xr.rAKoro 6eH:o.la npl
298K, ecrur craH,rlaplHar 3HraJrr,[ur ero o6pa:oearu n panua 49.0 rlx uo:rs -r.

4. Paccqrlafire )H'rrlJrbrrrrro o6pa3oBaHus N2O51r1 upu 298 K sa ocHoBaHur4 cneAyroxrux AaH-

IIbIX:

5. ?rrra.rr,nuu cropaHur d,-fJrroKo36r, p-$pyrro:u u cil\apo3br npu 25 " C panHsr -2802, ,2810
u -5644 xlN/uoJrr, coorBercrBeHuo. Paccqr4rafire gHraJr,m{ro rrrAponu3a caxapo3br.

(r. Orrpege,rnre sHraJr[, uro o6pasoeanzr 4ra6opana B2H6(r) npu T:298 K u: clegyrorqux
IIAHHbTX:

l32H(r') + 3Oz(r): tlr O:(rs) + 3H2O(r), AHr' : -2035,6 xlN/vorr
2B(ra) + 3/2 O2(r'1: 82 O3(re), LH2" : -1273.5 x.{N/i',ro,rr
Ilz(r) + I l2Oz(t') - H:O(r), AH:": -241.8 r<,.{x/uo:rs

7. Paccqlrraiire gHTaJrbnuro o6pasooanue cyll$ara qllura u3 npocrbrx BerrlecrB npu 7- -- 298
l( Ha ocHosaHr{n cneAyrour{x Aar{H6IX:

2NO(r) + Odr):2Nolr),
4NO2 (r) + O2(f) : 2N2 Os(r),

N2(r)+O2(r):2NO(r).

ZnS: Zn+ S

2ZnS + 3Oz: 2ZnO + 2SO2

2SO2 + 02:2SO3
ZnSOa:ZnO+SO3

AHr" - -1 14.2 x,{x/uo:rs
AHz' -- 1 10.2 x.llNdrr,ronr

AH3" : 182.6 xflxc/vo:rr

AHr': 200.5 rflx/vo,rs
AH2'= -893.5 x{x/nro:rr
AH11': - 198.2 rlrx/vo:n
AH4': 235.0 r.{N/nroar

ll. Harirure ren:ronofi e@<ferr peaKrlr4n:

(lH4 + cl2 - CH3 c1p I + HC1(r>

oc.rrl4 u3BecTHbr TeuoTbr cfopaHllt:
ueraua ( -890.6 x[xr/uoJlb).
xnopMeraHa (-689.8 xlxhao:m),
rloAopoAa (285.8 x/{N/uoar)
ri ren::ora oSparoBaHr4r xnopoBoAopoAa ( -92.3 xflx/uolr),

!). Paccqxraiire rerrosoii 3$(ber<r peaKqlrr4:

NH3 + 5/4 Oz: NO + 3/2HzOo,

rpr4 298 K, ec:ru n3necrnbr cneAyrorlr4e AaHHbre:
I12O1.1 : H2O(*y, AHr'= -44 KlxdMonb
I /2N2 + 3/2H2 = NHr, LH2o= -46.t xlN /uonr



lI2+ 1126r: H:Or*t. AH3" : -285.8 x,{Nd uo:rs
NO : I /2N2 + l/2O2 AH4o: -91.3 r<flxcl iraons.

10. llpu e:a+ttlro4eficrnua 10 r Me:ranl.r.rec(oro Harpus c no4oft renloeofi :Q$exr peaKur{H
cocraBrrrrer -79.91 xl{x. a npl{ Bar.rMoAeficrsuu 20 | oKclrAa Hatplla c no4ofi ero BerHqHHa -
-76.76 t<!x. Bo4a 6epercx B 6on6[]oM r436brrre.
PaccquTafire rerJlory o6pa3oBaHus oKcv4a HaTprl'^, ec-[rr renJroTa o6pasoeaunx eoAsl
paBrra-285.8 KAx/ Monb.

1 L ?Heprr.rr cBrjr.r B MoJreKyJre H2 paeua 432.l KAx /Mon6, a gHeprr{r cB.s3r.r B MoneKyne N2
panHa 945.3 r!,x-iuols""'. Karcoea snramnur aroMr.r3auvr4 aMMr.raKa, eclu turalr,nul o6paro-
rlaHrrs aMMrzaKa pawra -46-2 x,{xcl uonr?

1 2. Pacc.rurafire craHAaprHbrfi TennoBoii sQ<perr peaxquv neirpa,ru:aquu

NaOH+HCI-NaCl +H2O,
rrporer€prueii B BoaHoM pacrBope npri 298 K.

1 3. Paccqlrraii're craH4aprHr,rii renrroeofi 30OeKr peaKrlr4ra

CaSOa1T) + Na2C03(aq) - CaCOs(rr) + Na2SOaluql

rrp 298 K.
ccrH 3Hra,'rb[r4s o6pa3oBauu.s cynbQara Kirnbrlur cocraB:r frer - 1434 x.{N/volr.

14. llanrlruure ypaBHeHue Kupxro(!a 4:rr peaKrlriu, nporer(arouefi trpr4 rrocrorHHoM o6T,eMe.

I 5. 3asuclrrrrocrl rerrJroBoro 3!bOer(Ta peaKrlur4

CH3OH1,1 + 31202= CO2 + 2H2O(.)

or reN{lepaTypbr BbrpaxaeTc.s ypaBHeHrreM:

AH1.(nx) --684,7 103 +36.77T -38.56 10J T2+9.21 l0-6T3 +2.88 105 /'r.

I)acc-{uraiire r{3r\reHeHHe refl"qoeMKocrr.r Inr 3Tofi peaKrlafi nplr 500 K.

16. Craugaprnar slrrarrbrrr.rr o6pa3oBaHr.rr Al2O31*y upu 298 K panna -1675 x.{xdr,ro,rr.
Pacc.rurafire ero craHAaprH)'ro 3HTaJrbrIHIo o6panonaHz.r npu 800 K, eclu aanur MollbHbre re-

IrJroeMKocru ([x/uo:rs K):

( 
e 
(Al )- 20.67 - t2.19 l0-r T.

c" (o:) : 31.46 + 3.39 10i T - 3.77 10s Tt
cp (A12Or) : I 14.56+ 12. 89 t0rT -34.31 105 T'.

17. Surarunl.rs aucco{uauuu xap6oHara Ka'trr,qrar npu 900" C u 4arureuuu 1 arv panHa 178
K/lx/Monr,.
Br'Ioe4tlle ypaBHeHlae 3aBLIcI.rMocrLI 3HTaJrbnIlH peaKqrru or reMrreparypLr ra paccuulailre xo-

Jrr4qecrBo rerrJrorbr, [orJroueHHoe npr.r pa3noxeHr4u I xr xap6ouara Karrbutrs lpr.r 1000 "C u I
arM. ecJlu .qaHr,r MoJrEHbre reuoeM(ocrr,r (,,{N iuo:n K):

Co l ('aCOr{rs 
) )- 104.5 " 21.92.10r T- 25.94- 105 T'.

cn (cao(ro)) : 49.63 + 4.52 10'T - 6.95 10', T-',
r]n (CO1,1) -44.14-r 9.04 l0rT 8.53 105 T',.



4.

Peftrunr-ronrpo.nr .ll! 3:

1. Paccwnarr reuonofi at[(ferr peaKrlun, nporexarorqefi r uso6apuo-r.r:orepMnqecKr.rx ycrroBr.r-

rx flpu crau.uaprHoM ,4:rBJreuuu rn reuneparypax 298 K u 500 K.
2. Pacc,Mra"rb rlsMeueHne gHTponur,r B xoAe peaxrlr4r.I [pr,r Aannbrx reMneparyp{rx.
3. YcraHostzrl Bo3MoxHocrb ciMonpora3BoJrbHoro [poreKarr[r peaKrlr4r4 B paccMarpr4BaeMrrx

ycnoBI,I.sx.

Hanucarr Bbrpa(enrrr Anr Koucrarrrrr paBr{oBecrar.

flpoana.nr.rsuponarb Bo3Moxuocrb cMerqeHr4r p:lBaoBec[r B cropouy npruofi peaKrlur4.

Hzr.l+Clzr.t = 2HC\.1

COzt.l+Ozt.l = 2COur'l

2NO261 : N2Oa1.y

2H26;+CQ1.; = CH3OH1.y

2HI6y:H26y+I21.,

CzHsOHf*l = CzFI+6y + H2O1xy

Hzt.t+Clzt.l = 2HC\r)

CzFIqt.l+Hz(.1 : CzHo(.)

2Hzt.l+Ozt.l = 2HzOt.l

Slra;+O214 = 56rn,

2HC\a = H26y+C121.1

2NO26y:2NO1.y+ 021,1

2NO1.;+ 026;:2NO21.y

Hz(.)+Brz(.1 = 2HBr1.y

2HBr14 : H26y+8r21.1

C6"1aO21.1 = COzt.l

C2H21.1*H21.1 : CzH+t.l

CzH+(,t : C2H21';+H261

FeOl'"y+CO19 : Felny+ CO21r1

Cl2G) + 2HI(r): I2(.) + 2HC\r)



Konrpo"rr,nue Boflpocbr Arq fipoBeaenus rrpoMer(yro.rHoii arrecrarlln (:auera):

l . OcuoeHsre K:racclr opraHrrqecKrrx coeAr.rHeHuii. Aqzx.uuuecrue, xap6oqur:rnqecKne !r re're-
por(r.rKnuqecKue coeAr{HeHllq. Yrlero4opo4r,r. Kracclr$uraqu.a yrneBoAopoAoB. feouerpna

) rneporlbr\ ces3efi a rr46pN.rtltraqflq.

2. flpousrurleHuaa nepepa6orxa yDreBoaopo,{oe. Ocrosur,re KoMnoHeHTr,r ne$'ru. llepouunar
nepepa6orxa nerpru.

3. Paccqrlrarr rennosofi :$rperr pearquu, nporeraroqeii e uao6apno-u:orepMr4qecKr.rx ycnoBu-
rx npr{ crarraaprnoM .4aBJreHuu u reuneparype 298 K.

4. llponrsruueuua.r nepepa6orxa ynreBoAopoAos. OcHosHrre KoMnoHeHTbr HeSru. Bropuuna.l
uepepa6orxa ne(fru. Kperuur.

5. Paccqurarr renlonofi:QQexr peaxquu, nporerarorqefi n uso6apno-l.rsorepMr.rqecxux ycnoBu-
.{x npu craHAaprHoM aaB:reHr.rn u reuneparype 400 K.

6. Ilpousuu:reuHar nepepa6orra yrneBoAopolos. OcHoeHrre KoMnoHeHrr,r uerf'ur. Blopu.trar
nepepa6orrca ue$ru. Putpopuanr.

7. Ocuonnsle x;raccbr opraHr.rqecxrrx coeAlrHeHlrfi. Yueno4opoAr,I. A:rxault. OcHoeHlre rfirbr
xr.rM14qecKHx pearqufi .

8. Paccqararl rr3MeHeHr.ie 3HTpo[r.rH Anr peaKrlr{u, rporerarorqefi n uro6apHo-l.r:orepM}.rqecl<HX
ycnoBr.rrx npfi cralrAaprHoM AaBJreHr.rE u reuneparype 298 K.

9. OcHosH[,re Kraccbr opraHr.rqecKr,rx coeAr4HeHufi. YueeogopoAu. A:rxesrr. Ocuossr,re runlr
xr4MHqecKHX peaKrIxI.

10. OcuoeHsre KJraccbr opraHnqecKxx coe.qr.rHeHufi. Vr:reno4opoAr,r. AlreHu. Peaxquu pagn-
xarsnofi rrplicoeAr4HnreJrsnofi no:ruuepu:aquu.

1 I - Paccquraru r.r3MeHeHr're 3Heprr.iu flr66ca 4:rx peaxquu, lporeKa]oruei e u:o6apno-
u3orepMHqecKux ycnoBrrrx npr{ craHAaprHoM AaBreHr4}l ra relrneparype 298 K.

12. OcHoeHsIe KJIaccbI opraHuqecKrrx coeAHHeHr.ti. Vrneno4opo4sr. Llrxnoa,rranr,r. Mero4sr no-
JryqeHrrr.

13. Ocnoslrrre Kraccbl opraHur{ecrllx coenl4HeHuii. Vr:reno4opogr,r. I-{ut<rtoa.rxaurr. Xllvuqecrne
cBotcrBa IlHKroarKaHoB.

14. Ocrronnue Knaccbr opraHuqecKrrx coeAr.rHeurlii. Vr:reno4opo4r,r. I{ux:roa,rrelt r. Merogu rro-
nyqeHHrr.

1 5. Ocnoerisre Knaccbr opfaHHrrecKHX coenrrHeHufi. Yr:renogopogrr. I lururoalxensl. Ocsosnue
xuMI4qeci(lIe cBotcrBa.

16. OcnosHr,re KJraccbr opraHnqecKux coeAriHeHlrft. ApouaruvecKr.re yrneBoAopoAlr. EeHlor.
Crpoeuue N{oneKyJr.

1 7. OcHoeHsre Kraccbr opfaHr.rrrecKr{x coeAlrueHlrft. ApouarEuecKne yfneBoaopo4sr. Ocuonutre
Meroabr r.rAeHTn$r.rnaquu.

I 8. OonosHrre Knaccbr opraHrrqecKux coeAuueHraii. Apol,rarlrvecKlte yr;reBoAopo4lr. Beu:o-rr. Me-
TOAbI [IOI]'IICHl.'lq.

19. XNvfi.JecKax KriHernxa. Cxopocrr xuuuvecrofi peaxquu. IVIrHoseHHat r.r cpeAHrrr cKopoct,b.
Meroar,r orpeaeneFrr{r.

20. Crcopocrr xavzuecrofi pearqara. 3aeacnlrocrb cxopocrr-i peaxrlr414 or npr.{poAbr pear}rpyrluhx
BeIIecrB: 3neprut aIoLIBaUHI{ xI.{Mu.{ecKoii peaKrlHr4. ee cBt3r, c r<oncraHrofi cKopocrrl xr.tM14-

uecroi pearqri (ypanueHue Appeuuyca).
21. Crcopocrr xuvauecroii pearqun. 3alzcul,rocrL cxopocrr.r peaxur4x or reM[eparypLr (vpaaHe-

uue Baur-foQQa).
22. Cxopocrs xuuuvecxoi peaxqull. 3as craNdocrb cKopocrr{ peaxrlr.rr4 or KoHrreuTpauuu pearrz-

pyuqlrx Be[tecrB (r<r.trerzvecroe ypaBHenr{e peaxquu).
23. Cropocrr xuuuqecxofi peaKrlrrtr. Oco6essocru Kr.rHernKa rereporeHHbrx peaxquii.
24 - Xu*tuqecrcar. KrHerrrKa. Karanz:. Cyrl rara,ru:a. MexaHugMrr roN{ofeHHoro lr rerepoleHHofo

xa'raJII.i3a.

25. MexaHzsrulr xr.{MnqecKtlx pearqufi . Pagzxa,rr,nsre qenHrre peaKr-u4]r.

26- Mexanusvbr xr{MrrrrecKr{x DeaKur.tii. fooeHae.



27. MexaHrl:Nlll xaMxrrecKux pearquft. B:prrn: qennofi u ren.irosofi.
28. Mexanasvu xlrMuqecKr{x pearqufi . (DoroxrauuqecKr,re flpoqeccbr.
29. Herfrenpo4yrrr,r. Bengun. Ocnonnsre 3Kc[JryararlnoHHHe csoiicrna. .{an:reHr.re HacbrureHHbrx

napon. Onruur.r:aqut cocraBa 6eHsuua s coorBercrBr4r4 c 3TI,IM [oKa3areneM.
30. Hetfrenpo4yrrr,r. Besgan. OcnoeHsre ercnnyararlrrouHbre csoficrna. Oxrauogoe quc:ro. On-

Tuvu3atlJ:y,g cocraBa 6eH:Hua ts coorBcrgrBuu c 3TlrM rro(zBareJreM.

7. yIIEBHO-METOAUqECKOE I{ I{HOOPMAULIOHHOE
OEECTIETIEHI{E AI{CUUTIJII{HbI

OI,I3I,Ir{EC KAJI XI4ML4 A

Ocnoenas ,rureparypa:

1. IOponcxaq IVI.A., KypxrlH A.B. Ooronrl opranuqecroft xaunu. M.: BI4HOM, 2015,236 c.
(aocryn vepe: 6u6,rNorexy B:rfY)
2. Tpanenr B.O. OpranauecKas. x'rrMur. (r. 1 , 2, 3). M.: BZHOM,2013. (aocryn uepea 6u6lno-
leny B,rfY)
3. EpeuraH B.B. OcHonu $z:zvecroii xur.ruu (v. 1,2). M.: EI{HOM, 2013. (aocryn uepe: 6n6-
rllolerv B:rfV)

{ono,rnule.nrnafl r'rnleparypa:

l. coiloloea H.ll.. Xa,rrnora !.A. Xr4rvrauecKarr TexHo-[orr4s lepepa6orra Hetprl.l r.r rasa. Ka-
:aur: ItHl4TY, 2012, 450 c. (Aocryr vepes 6u6rurorery B:rfV)
2. Earparon B.B., Caszrxr.rH H.14., Anaeee -fl.f .(Dugrzqecxar xraulu. C6opulix BonpocoB n 3a-

aa,{. lv[.: OEHI4KC. 2014, 192c. (aocryn .repe: 6u6:rlrorery B:rfV)
3. lurpon I,I.H., Xalrragy:uuu P.@., ConoAosa H.JI. Xulrur ue1|ru: pyxono4crBo K npaKruqc-
cnu;u rr na6oparopHr,rM 3aHrrHrM. KasaHr: KHI4Ty, 2013,464 c. (Aocryr vepes 6u6:uoreny Blfy)
4. Cvr.rpnoaa H.H.. .{opo$eena I,1.8. Jla6oparopnufi npaKruKyM rro aracrlr4rrnnHe <XuN.rh.rec1at
x iKonorsrrecKar 3Kcnepru3a> n 2 v., v. l. B.na4rluup: B.x1Y,2007,54 c. (6u6tuorexa B:rfV)
5. Arr.re.rruu B.f . Cnexrpocxo[]rqecK]re MeroAbr aHrrJrr43a: npaKrHK]M. Bnaguvrzp: B:rfV, 2008,
48 c. (Sn6ruorexa B:rfV)

llporpauunoe o6ecneqenne n I{nrepner-pecypcu.

l. h{pr'rtvura.rquur.cad

2. bqUiy,ryujhlik.tib.ru/

3. [ftfUUL_r I 0k.r'u/hnrrks

4. h{pr'1uurr.tugtq.-ary

5. b{p!1194-O7l 1 !).2 I : ll9/Get(lo nrentFomr.asrr



6. bup/

7. lrttp:/Avwv'.anchem.m/literature/

8. http:/wwu'.sciencedirect.com

9. htto://chemteq.rullib,6ook

| 0. lrtto://ww.*.chern.nrsu.su/rus

I I . http://divu-inf.narod.ru/nclib.htm

12. http://www.elsevier.com/

13. httBlqalrygrpLhrrnd

1 4. http:i/www.strf.rr-rldatabase.asox

8. MATEPTIAJIbHO-TEXHIqECXOE OEECIIEqEH}IE
AI,ICqNIUII{HbI

OI43I,IqECKAJI XUMVlfl ,

flpu urenr,rr.r neKulroHHoro Kypca ucrroJr*yercr rEn$oprr.rarua, [peAcraBneHHa;r sa ctait4ax.
3aaanrif, ans npoBeAeHrlt KoHtponnnrrx pa6or ucnonl3yrorcr, B ToM qr{cne, B 3reKTpoHHoM

Bapr4arrTe.

Jla6oparopnrre pa6orH sHnornxercr n la6oparoplrr.r ra@e4prr xlruun BlfV.



Pa6oqas uporpaMMa arcqurrJrlrr{rr cocrasJreHa B coorBercrelrr.r c rpe6oranasur,r @fOC BO no

HanpaBJreHuro 13.03.03 3neprerravecroe Marnr.ruocrpoeHr4e

pa6o.ryro nporp **y 6nu""rQ7L:- -4"', g.x.n. npoifeccop Cnzpnora H.H.---------v--

K.x.H. cr.H.c. aa6oparopuu xrMr4r{ecKoro aHar}rsa @fEY <Oe4epaaruufi qenrp
oBbr xuBorHbrx> EoruuaKoB A.C.

flporpawa paccMorpeHa n ogo6peua na race4anuu r<arfe4p6r xrrMr,ru

flpororcon )& 7 or ./1 'l'l 2015rorc

3aseayrourfi xa$e4pofi /Kyxrran B.A./

Pa6o.rat nporpaMMa paccuorpEfia r,r o4o6peua na :ace4anuu yue6no-lreroaraqecxofi KoMr4cor.rH HarrpaB-

reuufl 13.03.03 Sneprern.recxoeMruflr.rrocrDoerrve

flpororonJ\b 6 o, .11.'l! 20Froxa

llpeAceAare:t KoMr,rccurr /Tycrron B.O./



JII,ICT IIEPEYTBED(NEHIq
PAEOIIET IPOTPAMMbI,4IICUUTIJIIIHbI

Pa6oqas nporpauua o4o6 peta ta Zezl/z= yqe6Hrrfi roa

flpororon aaceqauur xatpeapu No

3ane45.rorqfi ft ra$egpoft

Pa6ova.e nporpauua o4o6pena na

llpororoa :aceganux xa$eapu Jtlb

3asea)inqufi xa$e4pofi

yrre6urrft ro4.

foAa

Pa6ouax nporpavua o4o6peua na

flpororon saceganr{r Ka$eApbr J.'lb

yue6urrfi rog

fo.4a

3ane4yroqrfi xaQe4poft

or -r4 2tr'$oou


