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1. UE,.IMCBOEHII' Arlcurrfi,'rrrHbr

Ue,qfMn ocBoeHtg Aflcuun,rrnHr,r qB,rr'Irorcq: o3Ha(oMireHfie cry,[eEToB c oclloBEttMIr l{Jlac-

ca,l,fll olfaHt{qecKux coe,luHeEuir. clpoeHlteM 0 cBoticTBaNLU \rfneBo]lopoloB. c ociloBaMll TepNlo,qu-

!rdlluxlr n Kur{eru(1, xtrMl'tqecl(llx oea(lruii,

2. MECTO Ar{Cq[Ir.]'r]rHbI B CTPyKTyPE Orrorr BO

Arcurnrruua <BeeAeE e B opraE[qec(yro ], (brl3r.rqecl(yrc xllMr.rn)) orHoc{Tcr (
BapuaruBnoii.racru OIIOIL

Aaglibli K)pc onEpaercr sa 3EaHur, rojrlqeEEHe cr)/IelrraMl npr.r a:yueuuu o6ueii r ueop-
j'aHrrqec(oii xliNtqn, ibl,l3r{Ku rr :'rareMarr,rKr4.

llory.reilH6te B xo.{e ocBoeHurr lucqualruHt I 3HaHI,tt I{ EaBbIKr Heo6xoAr,rMr,r cryAeETaN, npq
n3yqeulllr raroix .qlrcu]rmtt-tti, l<ar (OcEoB6I tplcttro-xuuuuecxrlx flpoqeccoB B nBlrareiltx r-r guepro-

ycTafioBI{ax). (MaTepaaroBe]leEue). (TexHo,rorur KoHcTpvr(q!{oHBr,r\ Marep']alrroR). (l eplroguna-
vlIKa),

3. KOMNETEHIII{IIOBYTIAIOXIETOC',OOPMI{PYEMbIEBPE3YJ'IbTATE
OCBOEHUq NUCUIIIIJII4HbI

B pe3)t6Tare ocBoeEllt jllrcullrljlltHbt cry,{eHT ocBauBaer cjre]tyrcullJe I(ovllelel{lluu:
Onl{-3 cnoco6eH aeMoHcrpupoBarB 3HaHue reoperuqecKrx ocEoB pa6o.rnx fiporeccoB B 3neprerrJ-
riec}(I.lx N{alllllEax, aruapaTax Il ycTaEoB(ax,

B pBynbrare ocBoeEur ,qllcllllnnrlELr cr] AeHr .qonxeH .ueMoEcrpupoBarb cneA]rou{e pe-
l),n6TaTbr o6yqeHxr:

3Har!,: ocFoBbI abE3rqec(ofi l,i opaaHrrqec(orl x{Mufi! 3a(oDoMepHocrrJ npore(aHut xfi u-
qecKux npoqeccoB (O|IK-3 crlocodeH .{erroricrpr] poBarb 3HaHrre reoperrjqec(r.rx ocroe pa6ovlx
tlpoueccoB B 3Eepfelv ltecRlrx vatlttlax, afinapaTax u ycTalIoB(ax);

B,ralerr,: HaBbi(aM[ rlpaKTltqec(oro fipuMeneH[, 3aKoItoB xuM'll-l npH locraHoB(e u peaqu-
3aqxn 5(cnepuMeHTajrsrux uccle.qoear:rzii (OIIK-3 cnocooeH ,qevoHcrprrpoBarb 3HaHue reoperuqe-
c(rJx ocHoB pa6oqJrx npoqeccoB B 3HepreTlFrecKax NlalrrcHax, arrnapaTax I, ycTaEoB(ax);

yMerLi nptNreHtrr, nonyrieHHLre 3Hauut B obracri.I xItMtrlr AJts ocBoelrut o6uenpolbeccuo-
Ilaqbllbrx ,qucll1rn]'IfiE r.i perllerlr,r npolDecc]roHarr6HErx 3a!a.r (OIK-3 c[oco6eH leMoEcTptpoBarB
lHaHt{e TeopeTuqecF4x ocHoB paSoqtd Ilpo(eccoB B gllepreTllqec(Itx Ma[rrHa\, allfiapaTax u vcTa-
HOB(aX),



CTPYKTYPA I,I COAEPXAHI{E AI4CI{NLNI,IHbI (MOAYJ'IS)

BBE.IEHI]E B OP|AHI4qECKyIO II oI{3I4qECKyIO Xl4 MI4I,O

O6uar rpy.uoeuxocrE ltcrtlrrrjrnrrEr cocraBrrer 2 3aqerHEre el{tnuttst, 72 saca.

Ne

t/n
Pa3,qer Arclun-
JII1IHbI

O

E

5

BrA yqe6llofi pa6orBr, rurovaa CPC
rr 'tpyaoeM(ocT6, qac.

O66eM

) r.pa6. c
npuMeE. r.rH-

Tepam. MeTo-
goo (uac., 7o)

qJOPM6I

r{oHTpo-

nr ycne-
Ba-

eMocTt

U
(-)

U
l OcltoaltI,te xraccH

optalittqecl<Itx co-
e.{ItHel1lrfi. yfne-
BO,{OpO,{6r. feo-
Nrerpllr yrnepoa-
Hbrx cB'3ei. fr6-
prl1u:aqu e. Ho-
Mer{(naTypa yane-
BO.{OpO.{OB.

4 t-2 4 4 3 4
(50)

2. OcHoBbI xltMtt{e-
c(oi TepMo,qrrHa-

vr-rrrl. Teplroxlr-
Mrir. TepMox[Mri-
qeckl,Ie pacqerBr,

4 3-5 6 3 6
(100)

PeiTnm-
KOH-

TponL
Ns1

3. Ktrllefll ka xltMu-
qecKEx pea(u[t.
3neMeHTapH6re
c raaxu peaKqn[.
Croxxr,re peax-
uItI,I. Teoperriqe-
CI{ITE IIDE,IICTABJIE-

4 6-8 6 3 6
(100)



ulit xI,tMliqecKoi
(uHqrr.rI{I,I. Teopurr
aI(TI,tBHbrx CTO"'II{-

tloBeHlit L a(TIi-
BApOBaUEOTO

KOM[JreKca. IIe[-
Hbre Il iboroxr]Mr!-
qecKlte peaKuuE.
fopenre. Bapur.
Karara3.

4. Aa(aEH. @lrglr.re-

cKlte cBotcTBa.
XapaKTepH6re pe-
aI(qI,Ir. HeQrb.
flpoM6rfneEIIat
nepepa6orra yr-
neBoaopoaoB.

4 9-
t2

8 4 3 8
(:6'7)

5. AmeHn. Oqroe-
Hbre !bn3r,r.iec(re rr

xrrMuqec(ue cBot-
crBa. PeaKInt
?rercpoibI'rbHoro
ll paa]tKarnblioro
npucoeaulIeHIl{.
Murpautr ,qBoi-
Hoii cBr3u. Arl(n-
uu. Ocfioegue

abrcIiqecl(I]e rI xI{-
Mri..IecKI,Ie cBoiicr-
Ba,

4 1l-
I4

4 4 2 4
(50)

PeiiTnHr-
KOI{-

TpoJr6

Ne2

6. Uul{nr'rec$-re co-
eAIlEeIIt{r. Hac6r-
IIEEHEIE Ii HEIIA-

CbIUIEHHI,IC IITI{JIbI.
CTpoeHre More-
(yn. HoMeEMary-
pa. MeroAr,r nony-
qeuuq. Octtogtlue
xllMl,IqecKrre cBoii-
clBa,

4
l6

4 2 4
(100)

'7. ApoMarrqec(lre
YTJIEBO,IIODOALI.

4 r7-
18

4 6 2 2
(40)

Pei:irriHr-
KOH-



Beu:ol. Crpoeane
voaer<y,r. l4K--
YO- u tMP-
cneI(TpI'I apoNra-

TX.recKux coenll-
HeHri. MeroAbr
Iojlyqerlt !t xu-
Ml,tqecI(IIe cBoticT-
Ba HlL EeH3ifii.
Onrnrtu:aqug co-
craBa,

36(67)

Teuarnta ,'ra6oparopuLrx pa6or no Kypcy

L Klaccr,r opranuvecK[x coe,u.rHes]ri (4q).
2. I4Iefirrabla(aqnr opranuvecrax coe.qzreuuii (8u)
3. Xrl,lrtlqccrar :r<cneprz:a ue$renpo4yxroa (6v).

5. OEPA3OBATEJ'TI,HbIE TEXHOJIOIIII

Ilpefio.{HeceHue reoperrrqecxoro Marepa,Lra ocytlecrBJrrercr c nprMeHerJueN{ 3Jre(TpoHHbtx
cpencrB ooyqeF {q [pI{ Eenocpe.[crBeHnoM EpoqreEuv traEEoro Marepllal,ra neKTopoNr.

Hetoroprre pa:Ae",rr,r reoperlzllecl{ofo (ypca paccMarplrBalorcr c ucarojr63oBaEfieNl
onepexarouleii caMocrotre,\Eltotz pa6orEr: crvneHTbl no,lyqaror 3aAaH[e Ea u3yqeHue EoRofo
\IaTeptarta ao efo ,r3jroxeEr-It Ha Jle([Itu,

Int o{eEKLt ocBoeH[t aeoperurlecKoro Marep[ana crylelrraMlt rrcno]rB3yrcTct l(otrrponr,Hbro
pa6orbr.

6. O4EHOqHbIE CPEACTBA A,Iff TEKyUIETO KOHTPOJ'Iq yCnEBAEMO-
cTI{, [POMEXyTOqHOfr ATTECTAqAIT IIO I{TOTAM OCBOEHI4fl IttC-
IIHn,.II'tHbI It yqEBHO-METOAnqECKOE OBECTTEqEHUE CAMOCTOq_

TEJ'IbHOii PAEOTbI CTY,IIEHTOB

Bo[pocbr.Inq [poBeAeE[s KofiTpoJ'rr caMocrorrelrr,Hoii pa6orLr:



l. OcrroBrBre K:raccbr opraHfiqec(ux coeAuHeHfifi- Aq],lrurl].lecKae, (ap6ouuKrl1{qec(ue x rere-
poultruIuqecI{I-ie coe.{nHeHr{r. oyHKufi oIJaubHbIe fpynIIbl

2. yrreBo.loporlbl. Kxaccrrlbu(aulr yrxeBortopoloB. feoMerpr.rs yrnepofi ,rx cBfiei tI rr6pu-
.4l43aIlLit.

3. HoMeEKnarypa opraHr{qecruix coe,{l{HerrEii. Hepa3BerBr-reEHLre u pa3BerBrerJHbre lur(aHbr.
4. HoMeE(nar)'pa opraHrzqecKJx coeri{rieHriii. AueH6r ri anKuEbr.

5. Ilepouulre, aroprrrrnbre: rperlqsbre rr qerBepruqrrre arovbr yrnepoj{a.
6, XuNf[qecKat repMolruantnra. Tepuo.qlIHaMl,Iqeckul clrcreMa, Cocrofiue cricreMrr. Tepuo-

,unHaMr.recKuit npoqecc. TepMoaufia,vu.{ecKre [apaMeTpEr r{ TepMolrrEaMrqecK[e (byHKrlr.rt.

7. flepB6rii 3aKoH TepNriotrnHaMnKll. 3E r,l"'rbrrllr repMo.q[EarMr{qec(oi grcreMbr

8.'f epnoxlruua. IepMoxlrMrrqecdre ypaBueuxr. 3sepreruirecnri npoSu:rl pear<uun.

9. TepMoxlirrar. 3a(oH fecca. Cre,4crB[r rr3 3ar{o!a fecca. 3HrarrBnrq o6pa3oBaH[r Il 3H larlL-
nvs cropalrur Beulec'fBa. Pac.reT TeljroBbrx 3r!!!erroo xarouecnux pearurri:i.

i0. 3asficrNrocrb rer"'roB6rx 9(b$erroB or revfleparypbr. TefinoeM(ocrl. TeNrneparypfibre prrbt.
3a(oH Krpxro(iOa.

1 L C:Nronpou:eo$rrrre lt Hecalrorlpor.r3Bojrbrrbre lpoqeccbr. 3ETponur crcrer,ru. Bropofi sarou
reprrojnnartuxa- I4:ueHer{[e 3uTpolnx rrpu ptl3rttqnblx o6parlrMllx flpoqeccax.

12. CaMorrpor.r3BoJrbEr,re II secaN{olporr3BoJr6H6re flpoqeccBr. ycroBgr caMolpol3BonBHoro flpo-
rer(aEur npoqeccoB. CBo6oAHar ?Ileprrr feJrbMronbua. CBo6o.qHar gHepfltr fx66ca. Pacqer
3nalleHrfi IepMoIrrHaMuqecKIX (tryHlouii Anr x[MltqecKux pea(Uuii npt,t pa]]nx,.rHBrx 3rtaqe-
lIrrrx aepMoIEHaMurrecKr.rx rrapzlMerpoB.

13. Xlrvuqecxac xaHeruxa. CKopocrb xuMllqecttoii peanluu. MrEoBeHEaq t,t cpelnqt c(opocrB.
Mero.{6r onpereneEllr.

14. CKopocrb x[Mu.]ecRoii peaI{IlIII . 3aB[cr.rMocrr, cKopocru pea(u[]i or nplrpolH pearnpyrc-
ulrlx BeLrJeirs: 'pep,IraKr aau,]lr xHv,iqecKoii pea{u u.eecBr3bc KoHcfaHIoi{ cKopocIH
xr\rueec(ofi pea(uqii (ypaBireEre Appeltuyca).

15. Cropocu xuur]uec(oii petuquu. 3aBncrit\{ocr6 c(opocrri peaKqulr or revleparypbt (ypaBl{c-
Erre BaHr-fo4rOa).

16. C(opocrb xrrM['Jec(ofi pea(Ilrlfi. 3aB[cnMoc'fb c(opocr[ peakrlr{r] or l{oHlleiIrpauulj pearir-
pyrourx BerqecTB ((]]HeTlrqec(oe ypaBHeH[e peal{qll],I).

17. C(opocrr, x{Mr.tqec(oii peaI{IlIIr . Oco6eHHocrrr KIlHern(I4 rereporeH]ibrx peal{qtri.
18. XtMra.rec(ar &rHerrrKa. Kara-It,l3. Cyr6 I{atarll3a. MexaHu3MbI roN{ol.eHHoro l'i rereporelliroro

(aTarMa.
I 9, Mexanu:uu xrurlqecxux pealtttgii, Pa,Urltarrhgr,te qenrJble peaI<Illtl-1,

20. MexaHr'r3Mr,i x]IMllqec(rx pearuri. fopeHrre.
21. Nlexadu3vLl xnMltqec(ux peaKrlrii. B3pbtB: rlenEoii tl renJroBoi.
22. MexaEu3Ml,r xllMltvecr<lix pearqnii. @oroxfiMfiqecl<Iie Epoueccbi.
23. Amauu. Ouionnue (bmrr.recKne cBoficrBa. tr{x cBr36 co crpoeurjeNr Molre(yn-
24. Ilpourrlrr,reauaa nepepaSor(a yrjreBo,qopoloB. IlepBrrrHae nepepa6or(a }le+rx.
25. llpouumeniraa nepepa6or(a yrreBo.qoporoB. BToprrrrfiaa nepepa6orra ne$ru. Kperlur r

pn$opr'rxEr.
26. Ait<atrr. Pea(urlr4 ropegnr u pan[Karlbtoro 3aNrelleq{t c tx yqacrueM.
27, An(eri6r, Pea{quu npucoeluHenltt c ttx yqacr[e\I.
28. AnxeHEr. NIexaH[3\tLr peaKrlltii c yqacrneNr ajr(erroB. Pa3pbrB cBr3ei:i. ?ne(,lpo4],lnB] tr Hyl(-

.reo!bLir16r.

29. Arresbr. Nlexaflii3r\,r 3leKrpoabunhuoro npucoer[Heitxr c yqacrueM ar(enots (N{cjlorHo-
KaTaqr.r3Iip}eNroe npucoe!11reEue BoI6t.

30. Arresu. N4exarni3rvr palr(arr6uoro flptrcoel]rnenlrr. Paxrlrarrluarr flonftMeprl3arrllr.
i I . A,{l{ellu. Mlrpaurr lBoiiHofi cBr3n. I,l3oNreprr3arl[r ar]KeHoB.
32. Arxruu. l-openue. rpticoelrrnetue BoAopola, rarloretoB x ralorenBolopoAoB, pealiuttr !1.1-

!ept3auur,1,
33. IJr'rxrrnecrue coe,nilHelllit. HacfirleHHr,Ie (It(Jr6L Mero.qBr fio,lyrlellllt fi xrrrlrqecflre cBoil-

c1Ba.



34. Ilur<"ru-recrue coe,qLrtreuxr. HelaacBrrqessbre qu(r6t. MeroAH nolryqenrn t xtMuqecKue
cBotcrBa.

35. ApoMarrqeokxe yrr€BoAopo.qbl. Eeq3or. Bosruolcrocrr nAeurullunaqru apoumavecrnx co-
eArdeu[ii MeroAaMr, I{K-, 9MP- cnexrpocr<orllt ll crrerTpocI<outxt B yO- o6racrr-r.

36. ApoMarr'recKr-re yrJreBo.{opoAbr. Ber$on. Mero,qu nolyleuru l.t xrMrrqec(ne cBoicrBa.
37. He$reupo,u1xru. Beu3r{rr. ,UaBneuue Eacr,rqenuux napoo. OnrnMntaurrr cocrana 6eugnEa r

COOTBCTCTBI]IIi C 9TIIM IIOKA3ATEJIEM.

38. HeQreupo,uyxru. Eer*rirr. OmarroBoe qtrcno. OnrsMu3aqrir cocraBa 6eE3I-rHa B coorBercrBijll
c 3TtM [O(a3aTe.]IeM.

PeiiTnHr-KoFrpo,rE J\l I :

,[rrr npegroxeuurx pear<qrii onpegellrrr ,:1 H, /5, lG ,r crenarb BbrBoa o Ea]rpaBneHrix rx
lporeKatur lrptl T:298Kl.

1. Na2COnK) + 2HCl (.) = 2NaCh) + HzOl*y + CQr,.,

2. 4Fe(OH) 21*y + O1.1+ 2H2O1*y = 4Fe(OH)1*1

3. PHnr) + 3C12(r)- PC13(n + 3HC1(.)

4. CrO3(k)+2HC1(.):CrO2C12(.)+H2O(r)

5. Ca3Ndr) + 6H2O(&: 3Ca(OHh-)+ 3NH:1ri

6. CI(NO3) 2(K) +NrO(r) +51-120(") = 4Cu1*1+ IOHNO3

7. WO31x1+ 3H2(.): W(*) + 3H2O(*)

8. A123311;+ 6HrO(1) = 2 AI(OH) 1-y+3HrS1.1

9. NHaCl1xl= NH3(.)+ HCI(1)

10. A14C3(K)+ 12H2O(x) = 4A1(OH)3(^)+ 3CH4(.)

11. CO(') + H2O (.)= CO2(.) + H2(r)

12. PHr(.) + 4C13(r)= PCl5(.)+ HC\n

13. 
' 

Ba(OH) 2(K)+ H2SO4(*) = BaSOalal+ 2H2O1*1

14. BaCl2161 + 2H2O1^1: BaCi2G)+ 2HrO(x)

15. NHr(r)+ HCI(i = NFI4CI(K)

16. 4NH3(,) + SO2{.)= 4NO1.;+ 6HuO1.1

17. CO2(r) + 4H2(f) : CHa1.1 + 2H2O1N1

18. CH4(.) + CO2(.) = 2COo) r 2H2(,1

19. 2NOf) + O2(r) = 2NO2(.)

20. C2H2(,)+5/2 O2{,)= CO1.;+ H2O1*1



PeiiTuHr-KoErpo,'rb J\l 2:
1. Crolr,xo renlra norpe6yercr Ea rrepeBoA 500 r Al, u*roro npll 25 oC, B paclraBreHiioe co-
crorHre, ec.qu Cp(Al(r")) = 0.183 + 1.096 10 

aT 
Ka,'r r -r K-r?

2. CTaHAaprHar gnranbnl-tr pealcqi.Ir,I

CaCO31 ,1: CaO 111 
+ CO21.1,

rrpore(aroqefi B or(p6rroM cocyAe npu reMfiepar]pe 1000 K, paBHa 169 KAr( Morb-r. tleMy

paBHa TelnoTa gToii pearqw. lpoTe(aroueii upu roii Ne reunepaType. Ho B 3ar(p6rToM cocy-
AE?

3. Pacc.rlraiiTe crau.[aprrrlo Buyrpeulroo 3Heprurc o6pa3oBatur xfiIl<oro 6enro:ra npn
298K. ec,ru cran,qaprHae grrarlbfir{r ero o6pa:onanlrn paoua 49.0 r<!x nolr, _1.

4. Paccquraiire 3ETaurbllr]rc o6paroeauua N2O1,1 rlpll 298 K Ha ocHoBaHu! c]re,qyloqnx IaH-
HBIX:

5. Surarsnur cropauur o-rnro(o3br, p-Opy{ro3br u caxapo36t rrpn 25 o C pannu -2802. -2810
u -5644 (I)dMonE coorBercrBerrHo. PaccquaafiTe 3rr.r,!'rbfirfio rlr.qponr€a caxapo3br.

6. Orpe.qerure onranbrrmo o6pa3oBaHur rr6opaua B2H6(r) npu 1= 298 K r.r:] crel]'iou{x
AAHHI'IX:

B2H6(r) + lo2(r) : B: or(rB) + 3Hro(r), AHr" = -2035,6 KArdMonb
2B(rB) + 3/2 O2(r) = 82 Oj(rB). AH2" : -1273.5 rlx/vorr
Hy'f)+1/2Or(r) = HrO(r). AH3": -241.8 r<flrdvoru

7. Pacc.lllrailre gHralErrtro o6p,L3oBaEtr clubibara qrrEKa l,t3 npocrlx oeuecre rpu f: 298
K Ha ocFoBaH{l, cre]IyrcUlux .qaEEbrx:

2NO(r)+O1(r):2NOdr),
4NO2 (r) + O2(r) = 2Nr O5(r),

N2(f)+Or(r)=2NO(r),

ZrS-Zn+ S

2Z1tS+3O2-2ZnO+25rJ2
2SO2+ O,= 2SOr

ZnSO4=ZnO+SO3

AHr' : -114.2 I{IrdMonE
AH2' :-110.2 (llx/Monb
AH3" - 182.6 x,{a<hto:rr

AHr'= 200.5 KAx/Mor1b

AH2'= -893.5 KAx/Mon6

AH3'- -198.2 r<{rdvons
AHa"= 235.0 x{x/vo:rr

8. Haii,qrre rennoBoii gSOeIcT peaKurM:

CHa + C], : CH. C1(f1+ HCi(r'l,
ecjlu I,I3BeCTHbl TennoTr,r CropalJut:
lreraaa (-890.6 x!x/volt).
xnopMeraEa (-689.8 I{,{x/vo'b),
Bo,aopoIla (285.8 xAx/Morb)
r TerrroTa o6pa3oBaBur xjropoFolopo,qa ( -92.3 KIrdN{onE).

9. Pacc'I]Iraiire renroBoi ?++et{T pea(Itnn:

NHr + 5/4 02 : NO + 3/2 H2 O1,;

npn 298 K, ecrl, r.r3BecTH6r creAyrl)Ure AaEHr,re:
H2O{,1= H2O(a. AHr'= -44 Kn)dMonb
1/2N2 + 3,2H2 = NH:. AH2'= -46.2 x,{N /uo:n



iI2 + 1/202 : HuO1,r]. AHr' : -285.8 (Ix/ Morb

NO = I /2N2 + 1/202 AHa'= -91.3 KAx/ MonL.

10. npu BalMo,IeiicrBun 10 r Meraruuqec(oro r{arprrr c Boloii Te[roBofi sOOeKT peaI{tI],II,

cocTaBnteT -79.91 (Ax, a np| BarNo,qeiicTBtu 20 r oi{crna HaTprir c Bo,4oii ero BejrrqlHa -
-76.76 I(Ax. Bo,qa bepercr a 6onBrrroM r:B66raKe.

Pacc.rqraiTc renrory obpa3oBara{r o(cuAa Harlr,rr, ecJrri rerrJrora o6pa3oBas{r BoIr,r
paBHa-285.8 (Ard Monh.

11. SHeprlr cBr3r, B Moneryne H2 paBHa 432.1 x,{N /voll, a ruepmr cBr3r, B Morre(yjre N1
paBHa 945.-1 (,4x-Moirb""r. Ka(oBa 3HTa,'r6[rr aroM!3aq[u aMMl-la(a! ecrrr srrrarbnllr o6pa3o-
BaHUr aMrfrra(a paBHa -46.2 n {ncl lrom?

12. Pacc'rrrraiire crarr.{aprEr,rii rerlrroBoii 3q)ibe}c pea(qur Heiirpa,'1rz3au[{

NaOH + HCI: NaCl + H2O,
flpole(arc ]eii B Bo.4{ou pacrnope npu 298 K.

1 3 . Pacc,iuraire cran/lap fiii rerlnoBoii 3(bQerr pearcuur

CasO, , \a.CO ,., = CaCOr(re) - \a,SO,,,.
npa 298 K.
ecnx )r{rzurE rr o6paJoeaurr cyrr,lfara r<a,rLUllr cocraBJrrer - 1434 n!N/uo,-tt.

1:1. Hanuur|re ypaeueune KnpxroSa 4na pea(Iirrti, rrporer(aroEleii IIpII [ocrorHHoM o66eMe.

1 5. 3aB[clrMoc'rb rennoooro orlrlexra pearuur

CH:OHr,t + l/2Or : CO: + 2llrOr.r
oT TeMneparypr,r Dbrpaxaercr ryaBHeH[eNr:

All"r (Ax) : -684,7 10r+36.77T-38.56 I0-3T':+8.21 10-6Tr +2.88 I0i,T.

Paccquraiire r:r"reueuEe rerrroerr(ocr[ nr{ sToii pearultll, npr 500 K.

16. CraE,{aprEar 3Hmjrr,nrr o6pa3oBaH[r A12O1-1 npu 298 K pasna -1675 r.{Nhrolt.
Paccquraiire ero craulapru)aro srfar;nu@ o6pa:ooaam npu 800 K. ecrll IaHH Nlo.it Hbre re-

niroenrocru (,{N/vorrr, K):

cp (Al ):20.67 + 12.39 r0'.T,
cD (ot - 31.46 + 3.39 10r T - 3.77 lotT2
cD (Alror ) = 11,1.56+ 12. 89 l0rT-34.31 105T-:.

17. j:dtdt\t fine auccouuartxl{ Kapborrara (anBrllre rrpr 900' C rr .qaBreEfin 1 arM paBHa 178
(rlnJMojrb.
Bsree4t re ypanneune 3aBitcrrMocrr{ ?HTalrbfiIIr pea(]Illu or reNrleparypH x pacc.laraiire Ko-

lrqecrao refjrorr,,, lloD'roueunoe npu pa3.noNeauil I r<r rapSonara Karrlulr npa 1000 "C u I
arM, ecrfi raHLr MonBHEre rennoeM(ocrn (Ax hro.u K):

co (caco:(re)): 101.5 +21.9210'r T- 25.94 l0s T 2,

CD (CaO(rB)) =,1S.63 + 4.52 10rT 6.95 lOsT'2
c, (con,) ):44.14 + 9.04 10-rT-8.53 105T''?.



Pefiruur-rourpolrl M 3:

1. Paccqrrmr reuoaoil s{Sem peaxuaa, nporeKarorqeii B r3o6apuo-u:oreplru.recr[x ycroBr.r-
rx rrpri crauAapraoM .qzrBreu E u reMfieparypax 298 K u 500 K.

2. Paccqr.tram usMenenle 3rrpo rr B xoge pearcrfi rlpu AaHrrbD< TeM[eparypa\.
3. Vcranosrrl Boruoxnocrb czrMorrpori3Bonr,Eoro rIporer<aqurr pe,!rutatl B paccMarpriBaeMlrx

ycJloButx,
4. HaMcaaE BErpaxeH[r AJrr (oHcrasrlr paBHoBec[r.
5. llpoarrarusapooarr, Bo3Moircrocrb cMerqeHrfir paBrroBecrir B cropoEy [prMoi peal(ulu.

Hx.1+C121.1 = 2HCl1q

CO2(.)+O2(.) = 2CO2G)

2NOn.1 = N2Oa1.;

2H2(,)+CO(,) : CH3OH(.)

2HI(.)=H2(.)+I2(.)

C2H5OH1*1= C2FIa1.1 + H2O1a1

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

C2FI1';+H1.1 = C2H61.1

2H2(.)+O2{.) = 2H2O(r)

S1n1+O21.1 - $Qr,.,

2HC\.) = H2(r)+CI2(.)

2NO2(,)=2NO(r)+O2(.)

2NO1.1+ O1.1 = 2NO261

Hx.;+Br21.1 = 2HBr1.;

2HB1.1 : H21.1+Br1.y

C1*1+O:1.y : CO21.;

C2H2(.)+H2(.) : C2Ha(.)

C2H4(r) : C2H2(.)+H2(r)

FeOl*1+CO1'1 : Fe1.";+ CO1.,

C121.1 + 2HI1.y = I21.y + 2HCl1.y



Konrpo,rr,nr,re nonpocBr nJ'rc npoBelenrrr npoMerr'J'ToqHoii arrecraqrlu (3aqera):

1. Ocuonnr,re rraccr,r opraurjlrecrurx coe,{rneadi. AurrruriecK{e! (ap6otxralruqectte tr rere-
poq'tKjrxqecxlae coe.qrrHeHr-rr. yrjreBo/]opoa[r. Klaco.rifuxaqua yrreBolopoloB. feoN{erprrt
yfnepo.ilHbrx cBBefi !r fu6pnamaq]{r.

2. l lpolrnrrenuaa nepepa6or(a yrneBo,qopogoa. Ocuoeuue r<oMrroHeHTLr HeOr[. nepBriqnat
nepepa6or(a HeOrn.

3. PacclwmrB rennoRoi:i 3QQerc pear[rn, nporer<arcrqeii B r.t3o6apno-ir:o'repvuuecrux yc-'roBrr-
rx npr craHAaprHo\I ,{aBreHl,lll r-r TeMnepaType 298 K.

4. flpovHlrrennaa nepepa6orKa yrreBolopoloB. OcHoBrEte (oMnoHeHTEi He(bTrr. BropuqEat
lepepa6orKa Eeorrr. KperuIlrr.

5. Paccqr'rraru renloBoii 3OOetrT peaxqt,tll. npo]e(arouei:i B u3o6apno-toorepNrngecKtx ycroBu-
rx lIpE craH.{aprHoM ,qaBnetuu l' Terrleparype 400 K.

6. flportsruneunan nepepa6orxa yflreBolopoloe. Ocuoenue roMilouerirlr HerbTrr. BTopIl.llat
nepepa6or(a HeOrII. PrrOopM}rHr.

7. OcqoBHr,re (raccbr opraHr'rqec('tx coe.{rlIeHl-li. yueBolopoABt. ArKar$r. Ocqon[bre rrnbt
xtJltlqecKllx peaKuut,

8. Pacqqnlars u:lNreneq{e snTporIull.4[r pea(ulu. npore(arculeii e n:o6apno-r:oreplnr.recrux
ycJloBurx l]pn cTaE.{apTEor\{ ,qatBreEErr n Tevneparype 298 K.

9. Ocsoauue x,raccr,r opraurjirecrurx coe,{rrEeHfiii. ynreBoropoAbr. A,i(enr,r. OcHoBHr,re rrnbl
xrrMI'tqecKux pear<qux.

10. OcEoBHbre K'racc[r opfaEnqecK.rx coeAnHeErdi. yrneBolopoABr. AnKeHbr. Pea(uuu pa{E-
(aflr,HOfi rlpucoeArrHr{TeJlbIIoi IIoJIIIMepE3aqux.

1 L Pacc.rirrarb r.r3N{eHenlre eneprr.ru fr66ca Inr peaKrltzu, npore(arouei:i B u3o6apHo-
x3orepNrrqecKr{x ycJtoBlitx nplr cralrAaprHo\J ,qaBreEIrL L TeNrfleparype 298 K.

12. OcnoBHbre ([accBr opraHu.rec(ux coel]iHeH]ti. yr.reBo,{opo,qbl. Uur:roalxauu. Merollu no-
nyqeHlIr.

13. OcHoBEbre (nacc6r opraHuqecK{x coeltlEeErdi. yrreBo.qopo,qbr. UrrKro&rl{aEbt. X[M]r,{ecK{e
cBoIlcTBa ua(Jroa[(aHoB.

14. OcHoBnbie (naccbr oprasl'rqeckux coe.qnHeEri. yrneBoAoponbt. Ilrr(noanKeHBr. Mero.4l,j no-
nY'leHut.

15. OcrtoBHbre uaccLr opraHuqecKlx coelrrrreExii. yDreBolopoALt. UuKroa[I{eH6t. OcHoBHbre
xr4MI,l.recKue cBoiicTBa.

16. OciroBHbre rcracc6l opraHr.rqecKrlx coeltlEeHl.tii. ApoMar[qecrure yrneBoAopo.qbl. BeII3o-n_
Crpoenue voleryl.

17. OcHoBnbre (nacchr opraHrqec(rx coelliHel{xii. ApoMar[qeckue yrJeBo;fopojlH. OcHoBEb]e
rvieTol6i lrleHTfi (pullaqIrx.

18. OcEoBHbre (nacc6r opralrrqec(llx coeA[EeHui:i. ApoMaruqecrure yrneBo.[opolbr. 6eH3oJl. Me-
TO,Ibi IlOJtyqeHlit,

19. Xauaqecxa,q runer{(a. C(opocr6 xfiNrrrqecl{oii pea(quu. M roBeEr{ar lt cpelE r c(opocrb.
Mero,f br ofipe,qeireEr-ir.

20. Cropocrr, xuuuvecrofi peaI<tiufi. 3aBr.tcr.tMocrb c(opocru pea(ulrr or nprjporsr pearrrp)roqn\
BeIIeCTB: 3Heprl{g aKTrrBaUI'[I Xt,lMItqeC(Ot peaI(IIIIE. ee CB'3E c KoHcTaIiToi c(opocTt xtl]!lr,r-
.rec(oii peaK{uii (}paBHeHxe AppeH{}ca).

21. Cnopocr xuuurecxoi peanqtz. 3arucuMocrb c(opoc.r! pea{qlm or reMneparypEr (ypaBHe-
xue Banr-fo$$a).

22. CKopocrb xlrrtrqec(oi peaxqrM. 3aB[c[rlocrB cKopocrr{ peafiIut,t or KoE[eHrparIUu peaau-
pyilJuIxx Beruec'rB (I{uEe'r1,qecltoe ypaBHeELle pea(III{l ).

23. Cxopocri- xnuuvecroii peanqua. Oco6eunocrt rtruerr(n aereporensHx peat<unti.
24, XaMrjqecKac xaHer[Ka. KaranIB. CylL raararrll3a. MexaHr.r3NrBr fouore]Ifior(J x l cLcpoleuHoro

Kal ant:la.
25. Mexanu3vr,r xuvltqecK{x peaxlldi. Pa,qrrKarE qbre qert{6re peaKqIIE.
26. Mexafi r-r:rM6l xnr"I,rqecKrrx pea(ullii. fopeHl'te.



27. NlexaHu3Mbr xlMnqecKax peal{Illli. B3p6rB: rlem{oii r.r renroBoii.
28. Mexdrrr3Mr,r xllMfiqecKrzx peaKrlr.rii. Ooroxr'ovrriqec(lre flpoqeccbr.
29. l_le$renpo.uyxrur. Besgau. Ociroenrre :rcfiryarau[onnr,re cBoficrea. ,{aaleuae racrrqeunux

rraDog. Onruuulautq cocraBa 6eE3firla B coorBercrREt c gTuM IloKa3arejleM.
30. HeoTeflpo.{yKrbr. BeE3rrE. OcEoBrrhre 3KcnnyaraquoHHbre cBoiicma. O(rauoeoe q[cro. On-

'rtM[3aultt cocTaBa 6eH3l,lHa B cooTBeTcTBIi]r c STIiM noka3areneM.

7. yqEBHO-METOAIIqECKOE r{ r{HOOPMATIIiOHHOE
OSECNEqEHUE AIICqIIUII{HbI

BBEAEHI4E B OP|AHI4qECKyIO 14 OI43IHECKy!O XUMt{tO

OcrloBHaq .rmeparypa:

l. lopoBc(ar M.A., Kyp(uH A.B. OcEoBbr opraEr.rqecKofi xrul-rlr. M.: 6l,lHOM. 2015, 236 c.
(.qocry[ qepe3 6fi6,ruoaeky BrfY)
2. TpaBeirB B.O. Oprauruecxae xlurr (r. 1, 2. 3). M.: BI4HOM, 2013. (4ocryn uepe3 611611110-

rery BnlY)
l. EpeMuir B.B. OcrroBH lbu3ueecl(ofi xuMuri ('r. 1,2). M.t EI4HOM,2013. (locryr qepe 6115-

.[IroTe(Y B-[f-v )

Io[o,'rHqre,!BHaq,'rxrepaTypa:

1. ConoAoBa H.Jl., Xanuaoea,{.A. Xuullqec(a,i TexHoJrorur flepepa6or(n HeibTr I,l ra3a. Ka-
raE6: KHI4Ty,2012,450 c. (.rocryn vepe 6n6raorery B,rlV)
2. Earpa(oB B.8.. CaBrr([s H.14., ABreeB t.f.(DrcuriecKu xriMr.lr. C6opHuK BotpocoB r] 3a-
.caq. M.: OElItr4KC. 2014, 192c. (lloclyr.{ep$ 6{6rroreKy Bnfy)
-j. .{uapon l{.H., XaNrx!)u]lfiE P.O.. ConoAoBa H.JI. XI,lM{r nelbrrr: pyKoBoncrBo { rpa(r,lqe-
cKnM u na6oparopur,t\r 3arirrur\{. Ka3asb: KH}4Ty, 2013, 464 c. (Aocryn qepe3 6r6rlrorery Brfy)
4. CIMlIpHoDa H.H., lopoQeena 14.6. Jla6oparopHr,rii rlpal(rul(yM no a]{crlEfinrde (XrMr ec(arr
r.t ?Ko.rrofueecKar xcllepru3D B 2 q., q. 1. Bra,quMrrpt Bjrfy, 2007, 54 c. (6u6luorerca BlfY)
5. AMelss B.f. CrreKTpoc(oru.tqecKje Merolr,r ,tH,rJrtr3a: rrpaKTriKw. Bla"quMftp: B v. 2008.
48 c. f6tr6"'ruorera B.qfV)

Ilporpalruuoe o6ecnerreHtre rl I{ETepFer-pecypcrr,

l. ll11jzli!:\\l!$qil!$!qm/

2. hllp:,r\.,1!l'.ih!il..ii-Lrqr'

3. fttp-lqu'd]]LqAx,lssj
4. hrlpl!\\.!utgl-o-!g/

5. h.Lp. lii I ti-' l().: I :8 ) Ccl(_lLlsftl nrn -.f



6. hltD:4$\a\!.abc.chelnistry.bsu.by/cu.ren fulltext.hlm

7. hltp:r$_!4r4!sb9!1J!li&Iq!u!d

8. http://\'q,'!r'.sciencedirect.com

9. htlo:1/ci1enteq.ru/lib,6ook

I0. httpl Erd.qhem.1nsu.srtrus

1 1. httrldir4r:rnluqrellruhqlibib4

1 2. htt!://wr,rv.elsevier.com/

1 3. http J/u$1v.usBklh.4l

14. bnpJ/www.striru/database.aspx

8. MATEPI,IA,'IbHO.TEXHI4qECITOE OBECIIEIIEHI4E
NUCUIIN,'II4HI'I

BBENEHI4E B OP|AHI4TIECKY}O 14 OI434qECKYIO XI4MI4IO

llpl' qaeltfiu neKlroFrroro kypca [cloJrByercr tu{opuaqaa, npeacraBreHHar Ha crafiAax.
3aAalrnt,{rt lpoBe,ueultt (ouTporburlx pa6or ricrrolrl3)alorct! B ToM lllrcre, B 3nexrpol]HoM

BapqanTe.

Jla6oparopnue pa6or6r Brmoiru ercr B ra6oparopur ra$e4pn xrlMnr-i Brfy.



Pa6oqar [porpaMMa ,urcqrll"'rrEEr cocraBrer{a B coorBercrBnrr c rpe6oBaHrirMn OfOC BO IIo

HarlpaBnenrrc 13.03.03 3nepreruvecroe valr[HocrpoeHne
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