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1. UEJ'r OCBOEHUq AI{CUUII'rr'rHbr

I{e"ralru ocaoenun gric{Ilnr.IllHt,l flB,rlsrcTcq: o3lla(oMneHue crylelrroB c ocI{oBHbtMIt l(j]ac-
caNru opralturrec(l-rx coeauHesrriri, crpoeifiev u cBoiicTBaMlr )rieBo!oporoB. c ocHoBaMt Teprtoltl-
davll}(t ti lil{HeMt{ xll|,luqec&{\ Dea(lxii.

2. MECTO AUCUr{r,'rr{Hbr B CTpyKTypE orrorr Bo

lucqrn.rrua <BreleHue B opraHfiqecKyro v o].I3rrqecltyrc xuMrF))) orHocrrrcr (
Bapl.rarlzBHoi qacrx O|IOIL

Aadfi6rii (ypc olupaercr Ha 3llaHllr: rloJtIreEEHe cryAeqraMi.r rplr r:yuenuu oorueii rl neop-
raE rqec(oil x'irfirfi. olr3lrl{u tt MaTeMarx(rr.

flory.IeHEble B xole ocBoeHtr Ar,tcqunnl'H6l 3HaH[t ti saBElK't Heo6xoII.IM6t cryAeHTaM npLr

'I3yqeutt 
rartx ,urcI1lln,tltu, Ka( (OcHoBBr lflt:tut<o-xllltrvecxrlx fpoqeccoB B aBurare,rtx LI Suepao-

ycrasoB(ax). (MarepfianoBe.qeHfie). (Te\Ho,!orxt xoHcrp)xDkoHEuK Marepkartoe'. <TepMo;1una-
ilIIiKa,,

3. (OMIIETEHqIII4OEYqAIOUIEIOCq.OOPMIIPYEMI,IEBPESYJIbTATE
OCBOEHI4q,[UCII4IIJII,IH6I

b pe3ynt TaTe ocBoeHus n'lcqullfitEbl cTyaeHT ocBauBaeT cte,qyloUll,e (ovteTeHr{rJI:
OllK-3 cuoco6en ,qevoncrplrpoBarb 3nauue reopernqecKux ocuoB pa6o.iux fipoueccoB B gHepre.nr-
rrecKr{x MauIuE :) allnapaTax I,I ycTauoBKax.

B pe:yiBrare ocBoeE[r Alrcqnflfl.tEbr cr]deET AorxeH leMoEcrp[poBarb cneAyr{Jrrlr{e pe-
3ynBTarBI obyrleHDtl

3HarL: ocEoBbr abrr3lqec(oi u opraH!.rec(oi xuMntr. 3a(oEoMepHocrr.t fipo].e(aHrr x]lN!4-
qecrurx npoqeccoB (OflK-3 cnoco6en aeMoHcrprpoBarl 3Haur{e reoperuqec(rx ocuoB pa6o,rtzx
irpoueccoB B tqepreruqecl{ux MarII]IEax, arnaparax rI ycraHoB(ax);

B,'IaAeTL: HasEr(a'v[ Ilpa(Tllitec(oro .lpuMeIIerII'l, 3a(oHoB x'lMt, npt.t flocraHoB(e I4 peaJlu-
3aquu 3(cneprMeHTaljlbFbrx nccne,4oBaHrii (OflK-3 c[oco6eH ,qeMoncrp].tpoBarr, 3HaHue reoperaqe-
cri{x ocEoB pa6oqux npoleccoB B gHepaertqec(ux MauluHax, aflrraparax a ycraHoBKax);

yuerr': nptrMefirrh rro-itylreurlre 3uau{r B o6Jracrr xuMltri Inr ocBoe rr o6tqenpo{beccuo-
HanLHLrx /lftcrlfljlrH rr perrJer{ur flpo(becc[oHan6]r6ix 3ana.r (OIIK-3 cloco6eE leMoqcrprrpoBarB
3HaHre reopeTfiqecNrx ocrroB pa6oqux npoueccoB B SHepfeT[irecKd Mar!ut{,l\. annapaTa\ r ycra-
HOBXaX).



cTPyKTvPA r{ COAEBKAHTIE AIICq[n luHrJI (MoAyr'r.fl)
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yi.rleBo,{opollbr.
EeH3on. CTpoeEIle
MoneKyn. l4K-,
YO- Il tMP-
c[e(Tp6r apova-
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TeMaruKa .raboparopnrrx pa6or no LTpcy
L Knacc6r opfaMqecrux coe.qunennii (4v).
2. hreHruSrnauuq opraHrrqec(Irx coearaHeHuii (8.r).
3. XlMu.rec(ar 3(c[eprr.r3a Heorelpo,uyKoB (6q).

5. OEPA3OBATE,'II,HbIE TEXHO"IOTIIII

llpeflojlHeceH{e reopertqec(oro Mareplzaua ocyrqecrBnrercs c [pI4NIeIIeHueM ?re(TpoHllux
cpe.qcrB ooy.reHrr npu He[ocpe,qcrBeHrroM flpoqreHr1i ,{aulEoro Maaep]-rajra Jre(TopoM.

Henoropr,re pa-:ne:rr,r reoperlqecKoro (ypca paccMarpliB,llorct c [cnonr,3oBaH[eM
onepexaloqeii cavocrorreJrBuoii pa6or6t: cry,{esr6r loryqaroa 3ala]rle Ea ulyqeHle rroBoro
MaTeptarta Io efo lr3jloxeH[r Aa neKrlu4.

,ftr olenxr.r ocnoena, Teoperltqec(oro Marepu,l,'Ia cry,IleHaaMu r.tcflojlb3ylorcr (oHTpoJlbHr,te

pa6orbr.

6. OIIEHOqHbIE CPEACTBA A,I,g TEKYIIIETO KOHTPOJ'I.{ YCIIEBAEMO-
CTII, TPOME)ITYTOT{HOT ATTECTAIIIIII TO ITTOIAM OCBOEHIIS AI{C-
IIIIIIJII{HbI I{ YqESHO-METOAI4TIECKOE OEECTIEqEHI,IE CAMOCTOq-

TEJIbHOii PABOTI,I CTY.IIEHTOB

Bonpocr,r g.ra npoaeleErrr KoHTpo.qs caMocrorre.'rbrloii pa6orLri



I . OcsoaAHe rclaccli opraEuqecNrx coeAltHeHui. Auul{rl,lqecr{Ite, I{ap6ollliKllrqecl(se ll rere-
porlrr{Irslrecflle coe,{IlEerrlir. oyHKI[oEa16Er,re rpynfibr.

2. yrreBo.{opo,qBr. KraccfibnKaqnr yrj]eBo.{opo.[oB. feoMerplr yuepoAqBrx cBBefi I,l flr6pu-
a[3aliJ,rr.

3. HoMeE(narlpa opraHnqecK[x coe.It seHri. Hepa3BerBngHHbre u pa3BerBreEfiHe an(aH6r.
4. Hoveurnarypa opranllqecxr,rx coeaurretrtri. Auesbr t't aqrurnlr.
5. flepBtr.rH6re, BToprqHbre, TperrrqHLre u qerBeprFqH6te aroMEr yrrepo.qa.
6. X{M[,recKar repMo.qrrHaMr(a. TepMo.qr-rHaMtqec(ar cucreMa. Cocroaure cucreuu. Tepno-

jlrfia.vrrecruri fipouecc. TepMo,{[HaM['recr[e napaMerplr r.r repMo.qunalorvecrae rlylrrquu-
7. flepBlrii 3akoH repvogtxavrzrr.r. Suranbnrra repMo,qurraMrqec(oi crcreMr,l.
8. TepMorrMitr TepN{ox1.rM{qecKre ypaBHeH[r- 3seprerrrqecrui npo$nrs pearqnu.
9. TepMoxuMur. 3aKoE fecca. Cne,qcrBrrr t-r3 3a(oHa fecca. 3uT,L'rbnirr o6pa]oBaHrr r, 3uT,urb-

rIIr cropalrrE Ber[ecrBa. Pacqer ren.loB6rx 9(bQemoB xrrMrr.]ecK-rx peaKlriri.
10. 3aeucrlN{ocm renroBbrx 9{b@ettToB or reMrreparyplr. TerrJroeM(ocrb. TeMleparypHlre pr.{1,1.

3a(oH Krpxroooa.
11. CaMolpo[3BorbEbre u Eec,Morlpou3Bo.rrbnue npoqeccrr. 3urporllr crrcreMH. Bropoi:i 3a(oir

tepr,roauxauunrl, I,buerreurre ?HTporrur rIpE pa3 trIaEIx o6paruMr,rx fipoueccax.
12. Cavonpou:eolrx;re l,r HecaMorrpol,I3Bollbtrble rlpoqeccrr. ycJroBqt caMollpolt3sonr,Horo ttpo-

Ter{aHrrr flpo[eccoB. CBoooAllar 3neparr ]-erbMro"'rbua. CBo6oAHat gl]eprftr fu66ca. Pacqer
3HarreHri TepMo,[rEalMnqecKnx oyl{(Itrdl Anr x&M'lqecl{ux peal{Wlii rlpl,l pa3Jrn.rHb[ 3rlaqe-
Ill,ttx TeprloltHaMEltecKtx rlapaMeTpoB.

13. Xulrrqecral rursernKa. Cropocrb xnNrrrqec(oi pea(uru. M toBelluar u cpelHrr c(opocr6.
Merollr onpele,renur.

14. Cr<opocru xr.ruuuecKoi:i peaKullu. 3aB[crrMocrE c(opocru peat(uEtr or npupo,qH pearrp!ro-
l{I{x BelIecTB: gHeprut a(TtBaqurj x,rMtgec(oii peaxur1n, ee cB93E c xoFcTatToii cKopocTLI
xuMrrqecKoii peal<q[i (ypaBse re AppeEsyca).

i5. CKopocrE xHMFiec(oi pearuIrrt. 3aBrcxMocrB cKopocr[ pea(qxri or reMneparypbr (ypaBHe-
Ere BaHr-fo{b4ra).

16. Ci<opocr, xuurvecKoii pea(qul,t. 3aBlrcr.lMocrt cr{opocrll pear<qu{ or KouuenTpaqulr peartr-
pyrouru BeliecTB (rurHeT[qec(oe ypasHeErre pea(Ilr4 a).

17. CropocD xr.rvuvecxoii pearqau. Oco6eHHocr[ (IrEerIlI{Ij rereporeEHr,rx peaKrnil.
i 8. Xrnrrqecxal ruuerura. Kara,rr.ra. Cyrl rararu3a. Mexaux3Mbr aoMoreutor.o rr rcTeporeHEor.o

(aTartn3a,

1 9, Mexaru:rtrr xurtuqecn{x pea&rluii, Pa1lz(&'tBubre uenlrrle peaKrlupt.
20. Mexanarr,,$r xuuuqecKrx pea(ru-rii. fopeHne.
21. Mexasr'r3M6r xrv{qec(Iix peaKqr,rii. B3pbrB: rlenHoi I-r TerJoBoi.
22. MexaH[3N16r xuMuqecK]rx peal(udi. OoroxrrMxqecrute [po[eccLr.
23. Arxanr,r. OcEoeHlre a|lll3a,recnre cBoiicrBa. tr4x cBr36 co crpoenrreM MoneKyJl.
24. llpolrulluenna.e nepepa6or(a yrneBoAopoloB. flepBr.rqqa' nepepa6or(a Heorrr.
25. llpovrmlrernar nepepa6or(a yrJleBoAopoAoB. Bropuqnu [epepa6or(a EeOtrr. Kpe(rur ri

pndropMurr.
26. An(aE6r. Peal{llnr ropoHlr{ l{ pa tftubHoro 3aMeuleE!.rr c I,Ix yqacrueM.
27. Airrenrr. Pearqlu rrpr{coeAlfieulrr c lrx )FncrrreM.
28. AjrrieHBr. MexaHr.r3Mbr pea(ud:i c yqacr{eN{ ,L'r(eHoB. Pa3pblB cBr3efi. 3neKTpoo[rbr ].i HyK-

neoo[r6r.
29. An(eELl. NIexaHrl3M gJre(Tpoibtlrbaoro npucoeluHeHrrr c yriacrr.teM ar(er{oB (xrrcjrorHo-

Ka fanu rHp)(Mo\ npficoedr]HeHIe Bolbt),
30. AJ(el{Br. MexaHu3r{ pa,qr(anbEoro npucoe.qr{Her r. PaAxxanr,Harr ro]r{Mepu3auur.
31. Ar(en6r. MIlrpaIII'Ir lBoiiHoii CB93H. I43oruep[3arlue arrKeHoB.
32, A:rro'tru, Iirpenrie. fipucoelaEeEre BoAopola, rajlorefioB u raloreHBoropoAoB, peaKurjx nu-

Nfep[l3aIIuu.

33. Urrio aqec(I'te coeAr,rHeHrt, I]acbllqeg!6re rIt(JtbL Merolt I [oJvqeE[t u xxMrqecKlre cBor.l-
CTBA,



34. UnuFrecruie coeAurreE[r. HeEaacbmleEr{Lre qurgtbl. Meroalr rro,D reHr.\r r xrMriqecx{e
cBoiicrBa.

35. Apouarnvecrcue yueoo,{opoAlr. Benso;r. Bo3Moxrocr6 [AenTIz$araqrzu apovaru.recn-rx co-
eAl reurdi MeroAarM[ AK-, -f,MP- cner<rpocrconrr,r r aleI<Tpocxorruu s V@- o6aacrtl.

36. Apouaru'recr<ue raeBoAopoAbr. BeE3on. MeroA6r noJryreEllr r.t xriMuqec(lre cBoicrBa.
37. He$renpo,u1xru. Eerrrt-ru. ,{aBJrenxe rracblqer{Errx [apoB. O[ruur3auul cocrana 6en:uua I

COOTBgICTBTII'I C 3TI,IM IIOKA3ATEJICM.

38. HeibTenpoayKTBl. Eerl3rfir. Or(TaEoBoe -ucJro. OnruMlr3arlll,r cocraBa 6eH3!tHa B coorBercrB[!
c ST'M IIO(a3aTeJreM,

Pefi rnnr-rconrpo,ro J\! I :

AJrr lpeAJroxefinbrx peaKqri oflpeaerr-rrE ,:t H, /5, /G u cSeIImr, sBrEor o HarlpaBneEr-t[ ]rx
rrpore(aHrr np[ T : 298 K:

1. Na2COnK) + 2HC1 (,) = 2NaCl(-) + H2O(*) + CO2(r)

2. 4Fe(OH) 21*y + O2{.)+ 2H2O(") = 4Fe(OH)r(k)

3. PH3(.) + 3C121.1= PC1:1x1+ 3HC11.;

4. CrOI*1+2HC1(,):CrO2C12(.)+H2O(D

5. Ca3N2(r) + 6H2 Ouq = 3Ca(OHh*r + 3Nl1:r.r

6. Cu(NO3) 161+N2O(r) +5H201x1:4crk*) + l0HNO3

7. WO111+ 3H21.; = W151+ 3HzO1*y

8. A12S1p+ 6H:O(1) = 2 AI(OH) 1a+3Hr$,.y

9. NFITCITD: NH1.1+ HCI1.I

10. AlaClxy+ 12H:O1"y = 4A1(OH)3(()+ 3CH4(.)

11. CO1.1+ H2O 1.1= CO26y + H21.y

12. PH3f) + 4c1:r(f): PCls(.)+ HCr(r)

I 3 . ' Ba(OH) 11;+ H2SOa1*1 : BaSOa11l+ 2H2O1*y

14, BaC12(K) + 2H2O(")= BaCi2(K)+ 2H2O(*)

15. NH1.)+ HC\1: NHaCl6;

16. 4NH3(r) + SO2(.):4NO(.)+ 6H2O(r)

17. CO1.y+4H2(p)=CHa1.y+2HrO1ar1

18. CHri,t + CO:i,) = 2COr.r + 2Hzt.r

19. 2NO(r) + O2(r):2NO2(.)

20. C2H2(.)+5/2 O2(.)= CO2(r)+ H2O(*)



Pefirunr-roarpo"rr, M 2:
L C(o-'r6(o relna florpe6yercs Ea [epeBoA 500 r Al, B3rroro fipu 25 oC. B pacnnaBreEHoe co-
crornrle, ecru Cp(A\.,t : 0.183 + 1.096 10 

-aT 
r<an r -r K-r?

2. CTaElIaprEar 3HTarrhnlr peal{ul,Il

CaCOI ,1: CaO 111 
+ CO:1';,

npore(arcuei B or(plrroM cocyae npn reMneparype 1000 K. pama 169 rflN lro,,rl-r. gevv
paBria rennora 3Tofi pea(unr, npore(aloqei IIpu roii xe reMneparype. rlo B 3aKp6]ToM cocy-

3. Pacc-rr{rai:ire craHlaprH\1o Brryrpenrrron 3riepruro o6pa3oBarur x4{(oro 6eH3ora npft
298K. eclr craulapruu 3HTalrr,ntla ero o6paroranur paena 49.0 lr,4x Mon6 l.

4. Pacc.rrirafiTe gHTar[rrrro o6pa3oBaEur N2O5(.) npz 298 K Ha ocHoBaHun c-{e.qymruux AaH-
HLIX:

5. 3ura"rrnru cropaunr o-rmoro:u, p-$pyxro3Br u caxapo3br rrpr 25 o C pannsr -2802, -2810 .
u -5644 (,4)dMonb coorsercreeHHo. PaccsfirakTe lHra,l6nxro ru.qponlja caxapo3i,l.

6. Onpeae-rure saraabfifi]o o6pa3oBaurir ,uu6opaua B2H6(r) npu I: 298 K ug clelyxtrqux
IIaHH!,tx:

B2H6(r') + 3O2(.) = 82 O:(rr) + 3H2O(r), AH1" = -2035.6 r.{N/uo:rr
2B(re) + 3/2 Olr) = B, Odrr), AHr' = -127'. - r<Ax-/uo"rr

Hr(f) + 1 /2 Or(f ) = HrO(r), AH3'= -241.8 r,{xr/uonr

7. Pacc.rriraiiTe gETanbnnrc o6pa3oBaHur c)Jrlrfara qnll(a u: npocrrx oeqecre npu l= 298
K IIa ocuoBanur4 cnel1roulux AatlHlrx:

2NO(r) + Or(f) : 2NO,(r).
4NO2 (r) + Or(r) :2N, O5(r),

Nr(r) + Or(r):2NO(r),

ZnS: 211 + S
2ZnS+3O2=2ZnO+2502
2SO2 + ()2: 2SOl

ZnSOa-ZnO+SO3

AHr" = -114.2 (nx/Morb
AH2' --l 10.2 (Ix/Morb
AH3" : 182.6 4{rr/uo:t

AHr'= 200.5 Knx/Morb
AH2': -893.5 r!N/vo:r
AH3': -198.2 r<{N/rvrorrl

AHa': 235.0 x!a</uo-rrr

8. Hailar'rre renronoii :$Qexr pearur,z:

cFIl + Clr = CHr Cl(f, r-HCl(r1,

ectF t3BecTHbI lellnoTbl cfopaHxr:
veuua (-890.6 rllx<hro:lr),
xnopNrerana C689.8 (ArdMoJ1E),

eoaopoga (285.8 xlN/Moar)
n TerrnoTa o5p,L3oB,!lrqr xnopoBoAopo.qa ( -92.3 (Arr/MorB).

9. Paccqrraii re T euoeoii e$Qerr pearqnr.r:

NHr .r- 5!i O2 : NO + 3/2 H2 01,.1,

npr, 298 K, ecnn u3BecTHLr crelyrcI]lue IaHEbrel
I'I:O0: I{2O("r AHr': -44 KIx/Monb
l/2N2 + 3/2112 = NIIr, AH2': -46.2 rrlx /MonL



H2+ 1/202 = H2O1",1. AHr'- -285.8 x,{N/ no;rr
NO : L/2N, + l/2O, AHa': -91.3 (Ixl Monb.

10. flpn ts3airMo,cefi{Br'rri l0 r Meranjrlqec(oro Harpr{e c Bo,{oii TenroBofi 3OOe(T peaKrln[
cocraB.rrrer -79.91 K,4x, a IIpE B3a[Mo,qeicrB]rri 20 r o(crna Harp[r c Boaoii - ero Berrq'r]la -
-76.76 x,{x. Boga 6epercr B 6orBUJoM rl:66rrr<e.
PaccqirraiiTe relnory o6pa3oBaHr.rr o(cr-rAa Harpfir! ecjur reII.rrora o6pa3oBaHllr BoIr,i
paBHa-285.8 K,4x/' Morb.

i 1. ?rreprrr csaru B Nronex)ie H2 paBqa 432.1 r,{N /uom, a osepru{ cBr3r.t B Mone(yne N2
paBEa q45.-l (4x-Monb""'. KaKoBa 3Hrzur6n[r aToMr.r3alI-IIl aMM[aKa, ecnu 3HTanbrrur o6pa]o-
BaHru aMNfrraKa paBHa -46.2 r,{N/ ruo.rl?

12. Paccqurai:ire cran:IaprHlrii TellroBoi 3!b!bero pearu-ru HeiiTp,Lrrrcarlutr

NaOll+HCI:NaCl+H2O.
nporeKaFuleii B BolIqoM pacTBope npE 298 K.

13. Pacc,rr' aire c'mit,qaprnHii rernoBoi 3tbSerr pearqlu

CaSOI(.) + Na2c(Jr("q) = CaCO3(rB) +Na2SO4(.,r)

ryrr 298 K.
ecirr 9}r'ranLrllrr o6pasoBaHnr cyJtbibaTa r{ai:rbullr cocraBrreT - 1434 {Arr/MorE.

14. llamrullTe ypaBHesxe Krpxroiba nrr pea{usrr! nporexa}ouleii rpu nocro{HnoM o66eMe.

I 5. 3aBr.rcnMocrb ren,{oBoro 3(b(beKra pea(rlrtl

CH3OH(') + 3/202 : C02 + 2H2O(r)

oT'rerurrepaTvpbl Bbrp,D(aeTcr ypaBneHrreM:

AIl"rGN)=-684.7 10' + 36.77T - 38.56 10-3T2+8.21 10-6Tr +2.88 t0s/T.

Paccq raiiTe rBilreHeHrie rennoevKocrr.t Iff jroii pea{qru npII 500 K.

16. Crar4aprrar oeranbnllr o6pa3oBaHrr Al:O1,"; npu 298 K paeEa -1675 K^{xlNfonb.
Pacc.rrrraiiTe erc crautaplHyro 3HTal,'rbntlio o6pa3oBaH[r rrpll 800 K. ecl]r raHr,j Nrol6Eble re-
nnoeM(ocrn (Ax/r{or6 K):

C" (Al )= 20.67 + 12.39 lo'3 T,
cp (o, :31.46 r 3.39 10':rT-3.77 10sT''?
cp(A12O3)=- 114.56+ 12.89 103T-34.31 105T2.

17. 3l{ransn{s ]Ilfccoullarlllll (ap6oHara (,!Jt6tltrr Ilpl-r 900o C Il .qasreHllE I arv paBFa 178
KAx/Morb.
Bueelure ypaenerue 3aBllcaMoc1u 3HT,urBnI,ur peal(llul' or reMneparypbl a pacc.xaraiiTe (o-

rruqecTBo TerrroTbl. [ofnorleHHoe npr{ pa3noxeHr{a I (f (ap6oHaTa (an6qur rIp]J 1000 .c x ]
arM! ec-.lu .qariH Monr,HBre refl,loeMl(ocru (Ax /Monb K):

cp (caco3(rB))= 104.5 + 2 t.92 t0 r T- 25.9,1_ l0i T r,

cp (cao(.ru)) :49.63 + 4.52 l0'r T - 6.95 l0s T''?

Co (Co211) = 44.14 + 9.04 10-rT 8.53 105T-2.



PeiiT[Hr-KoHTpo,'rr, J\! 3:

1. Paccqnrarb relnoBoii 3QQem peakqrry, tpore(aoueii B u3o6apno-uaorepulrvecr[x ycnoB -
ex rrp! cralAapruoM aalreslur u reMneparyp,x 298 K r 500 K.

2. Pacc.rurarr [gMeueHre gsrporu{rl B xoAe peartqlrt,t rrpr Attusux reMrreparypa\.
3. Ycranoenrl so:MoxHocrr, caMonpor3BoJrEuoro rporer{aE[r pea(qrztl B paccMarpnBaeMrrx

ycnoBrrx.
4. Hanucars nupaNelrrt ,IIJII Kolrcrzrlrrbl paBuoBectr.
5. flpoaHarlrj3[poBar6 Bo3MoxEocr6 cMerqeHl-rs paBEoBecru B cropoHy fiprMoi peaKuatr.

H21.y+C121,1 = 2HCl11

CO2{.)+O2O = 2CO2(r)

2NO21.1 = N2O,r61

2H2(.)+CO(,) = CH3OHf)

?H!.1=H21.;+121.1

C:H:OHt*r = C:Il-rr.t + H:Or*l

l{21.1+c11.1 = 2HC\r1

CzHq,t+H:(.t = C:Hrr.r

2H2lr)+O2(.) = 2H2O(.)

S1-"y+O21.; = SO21.1

2HC\.) = H2(r)+Cl2(.)

2NO2(,):2NO(.)+ 026)

2NO(.) + O2(r):2NO2(.)

H2(,)+Br2(.) = 2HBr(r)

2HBr(r) : H2(.)+Br2(.)

C1.a+O1.1 = CO1.;

C2H21'1+H21.1 = Q2Ha1.1

C2FI4(, ) 
: C2H2(.)+H2(.)

FeO(.o+COt,.t : Fet,"t+ COzt.t

cl2(.) + 2HI(r) : l2(,) + 2HCI(|)



KoHTpo,r6Hrre Bonpocr,r A!'rc npoBeIeHrlr npoMewToqHoii arrecraqnu (3aqera):

1. OcEoBrrbre macc6r opraEugec(ux coelrHelluii. Aq!(ruqecore. (ap6o! Knrqec(Ire r,l rere-
poqtll{rrqec(ue coenuEeHrrr. yfjreBoaopoA6l. KraccEol,l(aull yfneBonopoloB. feoNleTput
yfnepoilHLrx cBr3eiri u fll6pl,l.4r,l3aqur.

2. flponururlenuar uepepa6or(a yrneBoAopo.loa. Ocuoeulre noMnoHeurbr HeibTtr. llepBxqHat
nepepa6orra ueQrr.

3. Paccq[TarL TennoBoii 3(bdem peaKulll'I, fipore(aroueii B rBo6apno-trorepuu.recrnx ]croBn-
rx ripr craxlaprHo\r lasleuru a reuneparype 298 K.

4. flpoMbruneirHar lepepa6orKa yrjreBolopoloB. OcHoBHEre KoMoEerirLl He$Tu. BToprrrfiat
nepepa6orra neQru. Kpermrr.

5. Pacc.rrraro renroBoii 3OOe(T pearuIulr, nporeKzuorqei:i B r,3o6apHo-u3oreprruqec(ux ycroBr-
rx npu craHtrapTHoM lanreanr u revneparype 400 K.

6. flponrruuennaa nepepa6or(a yr-leBolopo.qoB. OcEoBHbre (oMloHerTbr He(bTrr. Bropr.rHat
l'1epepa6or(a neQru. Pn+opMl,lnr.

7. OcHoB}l6ie (naccLr opraHrrqecK[x coe/fljEeEfiil. yrreBolopoIbr. Ar(aHB]. OcHoBsbre runLr
xrMEriec(IIx pea(IlIrii.

8. Paccqurars fi:ve]IeHlle 3HTponrr Anr peaKquri, Ilpore(alorqefi r u:o6apno-n::orepvr{vecit'Ix
ycjloBmx [pr4 craHAaprrJoM IaBJreHuIl u TeMneparype 298 K.

9. OcrroBELre &racc6r opraHl{.recKr.tx coeArI{es[fi. yrreBolopoA6r. Arxeurr. Ocnoslbre rrnrr
xI,tirlItqec(I.Ix pea(IlIIt,

i 0. OcHosxlre (raccrr oprarHllqec(llx coe,qtseurii. ymeBoaopo.qr,l. An(err6l. Peaxqttu pa&r-
I{alhroii npucoeAu1IuTeJrbHoii nonrl Mep!3aqEu.

I i. Paccqrrrar6 rBMe{eaue lneprur lu66ca ]lrr peaKrl'lfi! rrporeKari]qeii B tl3o6apHo-
n3orepMrqecl{sx yc,qoBurx Ilpu craH.{apTEoM aa!_'leHur,t r{ TeMrlepaType 298 l(.

12. OcrioeHr,re rraccr,t opfaH{qecKrrx coeArrHeHltii. yrneBolopolbr. UrKtroil-r(aHhr. Merolbr no-
n)qertl]r.

13. OcHoBELre (naccLr op.aEnqec(llx coe.quHeHni. yueBolopon6r. I]tll{noan(aHLr. XuM[qecKne
cBoicTBa ur,r(xoanKaHoB.

14. OcnoeHHe xjraccH opraa&qec$lx coeltraeutrii. yrreBo.qopo,qH. Uuxroa[(eHr,r. Mero,nbr ro-
ryqerrl'r.

15. Ooronasre rlaccu oprauriqecKux coetrrueuuii. yrlteBolopollr. Ullx_rroa,tKeHbl. OcnosHue
xuNIIIqec(re cBorrcrBa_

16. OoroeHsre KraccH opraErrqec$rx coelllEerilli. ApoMarurrecore vrneBolopo!1,t. BeH3o,.r.
CTpoeHre voneKyr.

i7. OcHoBHhre llJlaccbr opraHirqec(rx coetrIzHeEuii. ApoMarr-i.rec(Ee )ra-rteBolopolbt. OcHoBHbte
Mero.qBi rrlleETuabI:l(auEIl.

18. OurosHsre I{racctr opraEr,qec(ux coeluEeEui. ApoMarEqecNte yrreBolopojlH. EeH3or. Me-
lOAbr nolyqer{IJt.

19, Xlvr.rqecr<ag xunerr{Ka. CKopocab xuNtugecKoi peaql-lu. MfEoBeHHag ]t cpe,qHtt c(opocr6.
Meronr,r onpele"leua-r.

20. CKopocrr, xrrM['rec(oii peaKql{E. 3aBl'Ict MocrE c(opocrr.r peaKll{lr or [pupo.qEr pearupyotqlx
BeuecTB: 3Heprurr a(TuBaulflI x]IMfivecKori peaKuxu, ee cBri6 c I{ot{cTaHToii c(opocTfi \ulvtu-
qecl.oii peaK{Eii (}paBHerue AppeE[yca).

21. Cr<opocrl xnrouec(oii pea(q,{r. 3aBtrcriNtocrr, c(opocr! peaxqau or rer\{ieparypr,r (ypaBHe-
une BaurJ-oQSa).

22. C(opocrB x{Ml-r.recKoii peal{llul,I. 3aBrrclrMocrB cr(opocri{ peaKIUu o:r (oEuesrpaqrr{ pearr-
pyrcuox aeutecrB (KrJHcTrrqec(oe ypaBHeHEe peaKrlr-rl4).

23. Cxopocr xuvu,rec{oii peaKu[[. Oco6eHHocrE KrEernK, rsreporeEr]Hx peaKuati.
24- Xr.ruuqecrat rtmerllKa, Karant-r3. Cyr6 Itamitx3a. Mexau!31"161 roNrorelrHoLo ].1 l creporeurroro

I{aTaulI,t3a.

25. MexaH{3N{6r xrMrqec(xx pea(uuii. PaAxxalBHbre uenEBle pea(utr!.
26. Mexanlnnrr xrvaqec(lx pear<ufifi. fopenue.



27. MexaEiBMr,i xr.rMuirecrux pea(IIuii. B3pErB: {emroii l, TennoBoi.
28. MexaHfi 3Mbr xrjMnqecu-rx peal(ufl ii. (DoroxrrMrrrrecK[e rpoueccLr.
29. Herlrenpo.uyr<rrr. Benlrzn. OorosHsre lxcrrryarau[ounbre cBoiicrBa. AaBJreHue Hactlueunbrx

napoB. OnrtrMtBauu{ cocraBa 6ercfiHa B coorBercrB!,u, c 3Turf ro(a3arelreM
30. HeQrenpo.lyrrrr. BeHrrln. Ocnoeur,re 9xcrrnyaraurlouuEre cBoicrea. O(raEosoe qlrcrro. On-

Trrrl[3aqut cocTaBa 6eH3[Ha B cooTBeTcTBIr], c 3TnM [o(a:]areireM,

7. yqEBHO-METOAI4qECT(OE rr r{HOOPMATIIIOHHOE
OEECNf, qEHIIE AI,ICUIII,II,IHI'I

BBEAEHI4E B OP|AHI4qECKYIO I,I OI43I4qECKYIO XI4MI'IO

Ocroeran anreparypa:

L lopoRc(ar M.A., KypI{EE A.B. OcEoBEr op.aHrrqec(oii xruuu. M.: EI4HOM. 2015. 236 c.
(,{ocryr .{epe 6r6nrore(y BnfY)
2. TpaBe{6 B.O. C)praEr'rqec(M xrMr]r (t. 1, 2, 3). M.: BI4HOM, 2013. (Iocryn ,Jep$ 6n6nEo-
'reI(y BnfY)
3. EpeMnH B.B. OcHoBbr lb{3trqecrroii xrMrn (q. l. 2). M.: EI4HOM, 2013. (gocryn vepe: 6n6-
roorerq BrlY)

.qono"'rsnre,'r6Ear,'MTeparypai

L Cono,qoBa H.Jl.. XartruoBa,4.A. XuNrrqec(ar rexitororlr nepepa6orK{ Hed)Tr-r t,l ra3a. I{a-
raHb: KHl41y. 2012,450 c. (.cocryr qepe3 6!6nroreKy Blfy)
2. Iiarpar,lo 8.8., CaBn'rt<rur H.14., AB,qeeB t.f.O[3[.recrar xllMfir. C6opurz( BorrpocoB r.r 3a-

,raq. M.: OBHI4KC, 2014, 192c. (,aocryn vepe3 6x6nrore(y Bnfy)
3. ,{uapoe 14.H., Xaurnylrruu P.O., Co:rogoBa H.JI. XnMltr Ee$ru: pynoso;crno x nparruve-
cKrrM a Jra6oparopHbrM 3anrrlrrM. Ka3aH6r KHI4TY, 2013, 464 c. (nocryn vepe: 6u6", rorexy BlfY)
4. CMrrpHoBa H.H.. lopoQeeea I4.8. Jla6opa'roprblii [paKTrz(yM IIo lrrcqxrrJl He (XllMrqecKaq
fi :)KororFrec(aq 3l(crlepTri3a) B 2 q.. q. 1. B.[a,qnMrip: Bnfy, 2007, 54 c. (6a6:rnorexa BlfV)
5. AMeurn B.f. Cfle(rpocKonrz.recKre Merol6l aHa,-rrBa: rlpa(T[(),M. BnaArzr{up: B:rfY, 2008,
48 c. (6u6:rrlorexa B,rfV)

Ilporpaminnoe o6ecneqeHrle u l{rrepHer-pecypcLr.

1. httpllut4rtcjltls.cotrr,

2. $p;[au rv. ihtik.lib. rLl

3. |]Lp,-llrL'r.r' l ol!L]rs!!!
il. h11D:l/$u.\.iupac.org

5. l:{pj|1-:LO7-L!1: I iUiCeLCq!19!rB9L1!.arD

6. j!1pi,1,/$1.. w. abc. ch et n iij]]. bs d. b\,/'c Lrrfent/fllutcxt. htrll



7. $!pl$r!I!.a4ch9!s.tu4!9!d!!d

8, htto://r!1l!v.sciencedirect.com

9. htto://chemteq.ru/libAook

10. httUTu'n w.chem.msu. su,/rus

1 1. httpJ/dim-inf.narod.nr/nclib.htn

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

13. http:/lwww.uspkhim-nt/

14, httpl 4t4!r1d8&4ab4!e.a!px

8. MATEPI4A,'IbHO-TEXHI4qECITOE OEECIIEqEHI4E
ru{C[I{T,'II4HbI

BBEruHI4E B OP|AHI4qECKyIO 14 OI43l,ItIECKytO XI4MI4IO

flprz vrenm nerqlrorfioro (ypca ucrrolrb3yercr rauibopMaqnr, npeAcraBrenuu Ha cna.taax.
3aaaltrlq arr npoge,ueatl rorrponrrrrx pa6or rrcrro;r63],'rorc!! B ToM qacre, B gJrempoor{oM

BapltautTe.

Jla6oparopusre pa6orr,r armornrercx o la6oparopru (a(DeApEr xnMrra Brfy.
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