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1. rIEJr?r ocBoEHldnntt

I{e,m ocBoeHafl Ar,rcrII4uIr4HbI: o3HaKoMJreHI4e

3a[auu: Iz3yr{eH[e xrrMr,rqecKr4x ocHoB Har{orexHoJroft4
pellleHrlrr 3a1a'u; (pnp naupoeaHr{e HaBbrKoB npr4MeHeHr{.{
perrreHr4rr upo(f eccrzorraJrbHbrx 3aAaq.
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HaHo'rexHoJrofr4.rr.

OcnoeHrre [oH.srul.
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2 Beurecreo, $a:a, 4eQexr.
clpyKTypa. Ocnoenrre rclrsrr.Lrl

3 3-6 /l 4 16 4 (50) Peftruur xo

Nel

rpoJrb

J Marep u a,ri,r . VIx rctaccvtrp raraqur,
HanouareouaJIbI.

3 7- l0 4 4 16 4(50)

4 Cla6u.nrurre, Meracra6ursnrre z
na6r4 nbHbre cr4 creMbl.

lls araN{orefi c'tBkrfl. B c.rro)I(HbIX

CIICTCMAX,

3 11-12 z 2 8 2(50) Pefirnnr xor
Ns2

rponb

5 )ftiMuqecxr4e MeroAbI cI4HTe3 a

HsrHOqaCTr4rI r4 HaHOMaTepr4aJIOB.
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Co4epxaru{e JreKrlrnoHubrx :anqrui
Pa:4er 1 . HauorexHoJrofrrfi . Ouronnrre r'oHflTlrfl ,
Telra 1, Hauouayra, HanorexHoJrorr4l. Hanocucrevm

Han oxrzivrz x. LIep apxmq crpyKTypHbrx yp o BHefi u arepuzuron.

Pa:4e.rr 2. Beuecrso, Sa:a, AefeKr, crpyKrypa. Ocnonn4e rroHqrr4.r.

Tenaa 1, Beuqecreo, @asa. Kpucralluqecrar crpyKrypa.
Tr:,wa2. [e$exrtr B Kpr4crarnax. Iulx xlaccn$uragux.Bt\uxurze 4e$exroB Ha

HAHOMATCDI,IANOB.

cndftcrBa

Pa:Aer 3. Marepnantr. I4x rlaccufizr<aq
Teua L Marepua,rs. VIx rlaccu$zraqut
T <>wa 2. Hanouarepr{aJrbr : HaHoBoJroKHa,

PasAer 4. Cra6ntbHbre, ueracra6ultHr
CI4CTEMAX.

Terta 1. Cra6zlruble, Meracra6ramsrre ia na6ra:rrnrra a"fta*"r, Tepnno4znur"od,o*rh t
KI4Herr.reecrufr xourpo,rs cfopvrupoBaHr,rr lreracra6nJrbHr,rx cocfoxuuft.

cTpYKryp

r rpr4HrI14 rrr.r aIbH afl

Cogepxtauue lpaKTr{qecrc
Pzn,[er 1. HanorexHoJrorr{.f,. Ocnoeuue [oHrlr
Ter'aa 1, flpaxrzuecKoe 3aH.srne <Molerrynsp

c >Itz4rcofi u ra:oo6pa-:Hori 4rzcnepcraoHnofi cper4ofi>.

Pen4er 2, Beqecrno, $a3a,4eSerr, crpyKrypa
Tenra 1 . flpaxrlt"recroe 3ar-r.[Tue <Ouua.lecKrre

PasAer 3, Marepuarrrt.Vlx xraccv$nxaupi.s, H
Tr:na l. flpaxrzuecKoe 3aH.[rue <[ucnepcr{oH

Pasrer 4. HauorexHoJrofr4s. Ocnonurre rroHflT
Tr:rvra 1 . flpaxrnvecKoe 3aHsrr't e <(Dragrano-xu

B HaHO[OpI4CTbIX CIICTeMaX),

Pasler 5 . HaHorex Hororl4lr. OcHonsrle rloHtr
Terraa 1. lloar<ruqecxoe 3antrrlore <@u

HaHOKnaCTepOB).

5. OEPA3OBATEJI
B [pelolaBaHur4 Ar,rcqunnr{Hbr <Xzuuq

pzrHoo6pasHr,le o6pa:o BareJrbHbre rexHorrorr4r4 KaK

IaHTepaK'nzBHbx Mero4os o6yueHl.rl.
A KrusHsre r4 rrHrepaKTr4BHr,Ie Mero.qbr obyueHzr :

IzlumeparctnugHan neKLlun (pasden 2, mema )),'

Ir0 Ar{cuulJrItHe

, Ssoffouur HAHOC acJ'eM. Hanoo6rqrrrr,

Pa:Aer 3. Marepnantr. I4x rlaccufizr<aq
Teua L Marepua,rs. VIx rraccu$zraqut

cJroI(Hbrx

PUJrD LPuPlYr yLyW b(rrLyL^ wrv L av r aw yLJrbn br A vuv I \J}l unL,
Tewa 2. B:azuo4efrcrBr4q B cJroi(Hbrx cr{creMax. Cnocoflrr o6pa:oeanul nepuofizirecKr4x

O 6 ruu e llpr.rH rI l{rr br c au o c 6 o p rv pr c at\4 o o p I aHni\ aL\lrvr.



Tpeuuuz ((pasden 4);
Auanus cumyaquil ((pasden I, 5);
Pas6op KoHKpemHbm cumya?4uu ((pasden 3),.

6, OIIEHOTIHbIE CPBACTBA lIJrfl T
IIp OMEXyTOrIHOrz .q.rrn cTAI{r4I4 n

YqEBHO.METONUIIECKOE O]I;E CII
CT

Teryrqnft Kor{Tponb ycneBaeMo crr,r npoB(ur{Tc,
cneAyrculr4M KOHrp

Pefirunr-rconrpolr j\b I
1. Pacc.rnrafire xoss$rzqr{eHr aa@$ysun r(:oJrJror4

ecnLr p4rlyc ero qacrr{rl paBeH 10-v nr, Br3Kocrb pa
2. Oupe4elrare xoss$uqr{eHT corporr,rBJrerrus r
xoeQ,Quqzenr 4z$(fy3r.rr{ paBeH Z,I I0 -12 

v;21c, r
3. Onpe4ennre yAenbHyro noBepxHocrb c
6) uap c Ar4aMe'rpoM I uxM, n) qvnzn4p c
4. O.npe4elzre roeSQuqueur 4z$(fy3rrr qacrurl
6poynoncrofo ABr4xeHzs sroft qacrurlbr Blonb ocr{
cMerueHl,Ir, Koropble oKa3uurl4cb paBHbIMrz (n nrxnr):
5. Koe$frzqrzenr 4z$$ysuu c$epzqecrofi lracrlrr
ee parleH 1,4 10-8 rr,r. Pacc.{[raftre roeQ$r4rIr{eHT Bp
6. BHqzcrure rr4rrcoMerpfiqecKyro r]brcory 3on,
pa1r,yc qacrr4rl paBeH 4 to-o *; npu25r'C.

7 . Bbr-{Iacrl4re Benuqr4Hy cpeAHefo c.qBr4ta r(oJInoI4
npu2)93" 3a BpeMrr 4 c, ectrupa1ivyc vacruq 10 -8

8. Hafi4lrre orHorrreHr4e Berr{qr,rH cpeAHero cABr{f€

B-f,gx,ccm Bo3Ayxa 1,8 10-3 H clrrr2. BeruqvHoft rrJrorHocrr4
10. Cpanuare ocMorr,rqecKoe AaBJreHr4e 3onr c qacrtarta\4r4

c ocMoTr4qecKlrM AaBneHr,reM MoneKynrpHolto pacTBopa c MoreKyn r4M€sl rjropxaor< 10- l0 u).
lhornocrr 3om paBHa rrrrorHocrr{ pacrBopr}.

1 1. Paccqurafire neluqr,rHy ocMorr4secKofo AaBneHru| 1. Paccqurafire neluql,IHy ocMorl4secKofo AaBneHrrr 3onq cepHr4croro Mbrrnb.,il(a KOHUerrrDarIEr{ 7
rcr/nr3. Cpe4nr.rft pallrrycqacrurl 10 Hu, rrrrolHocrb :zotn2,B iO3 rcrlnor. T ==2i3K. 

__ 

i 
----------r----

IZ.Hnxe npI,IBeIgHbI pe3yJlbrarbl I43yqeHI4t p€lBHCrne.*.\Fn hq.nherarrau'd ^^-^---l
tro Bbrcore uoA lteftcrsrreM cnJrbr rrxecrr.r (ttpu293
1, MKr\r 50 85,0
/, I{vcro qacTIzII

] eAprrrr4rle o6teua 595 27I
4cnormsy.a err{ AaHHbre, paccrrrzTafire noedrQuqrae
ceJreu:a lpr,rMr,rre panuoft 4,81 r/crrnr, rrJtorHocrb Bol

tro Bbrcore uoA lteftcrsrreM cnJrbr rrxecrr.r (ttpu293
h, ruKrrr 50 85,0

Irlcnormsyr err{ AaHHbre, paccrrrzTafire noedrQuqrae

xa npreHe6peur.
yca noprAKa l0- 8 

r,r

v, qII0JIO r{aCTIZII

B eAprrrr4rle o6teua 595 27I

ecJnr,r ilocJre ycraHoB.rr(3HprJr 4zrprpy:zoquo-
8,5f, cna KoHrleHrpar{r4fl qaorr4rl rr3l{eH.rrergrr B

1,0 p/cnri,r rL
r r'. r vJJJrDrqrDr Jr\vusPzrlvre.tlrurJ \-lJcAUriIJr'4 lr() OilpeAeJIeHI,IIq ipe.{HelQ CABII;a qagTlt]l 3OJU1 I;IJIaTI4HLI B
pa3Hbrx cpeAax rryu293 K cne4yrorqze: :



Koe(b$nqreHrbr !;rQQy3r{r{
Oupegenure Bbrcory, na xoropoit noioe y

xrQ

1,60

0,65

0,45

A, ltxtu

B yKiBaHHbrx cpeAaK"

x 4rlrp(pysrzoHno- TarllroH[]:ofo
MHr,Ir yMeHbrrrllTct rlarlruurt 3or.s
Si}z 2,7 rlcru3, lb Bo,Ibr 1 rfcnr3,

15,

paBH OBecrlrr Kol{rIeHTparIVs. qacTvrr\ fr{Ipo3on, Ar4oKcr{Aa
c$epruuecrcve, )\vcilepcHocrb rracrrrrl 0,2 r,rnr-I, flholuoc
reMneparypa29S K.
16. B ourrrax Bec:rrpena 6rrno ronyqeHo cJreAyroilIee
paclpeAeneHr4e qacTr.rrl fkrApo3on, 3OJrOTa rro Bbrc()Te :

h, urclvr
r{uclo tracrr4rl B e4r4Hr.rqe o6reva
Onpe,4enur e cpe4uuir pa3Mep qacrIlrl
reMneparypa292K.
1.1. Yr,.o"tta.rr floBepxHocrb csepnuecrcflx r{acrurl rrzApo3o
flloluocrr KpeMrre3eM a 2,7 r l cwf, B.s3Kocr,b .4rrcn epcrroHrr

18. llo AaHHbrM Cne46epra, noe(ffiuqneur 4z(pSy3r4rr Korrj
paBerr 2,7 I0 -6 wt2lcyr. Oupeaenrre AtzcrrepcHocrr, qacrllrl
K panua 8,94 10-3 lla c.

i9. Oupe4eJrr,rre qacrrzr{Hyro KoHueHTpauurc 3ons A1z0s,
KoHrleHrparlur. 0,3 r/n; xoeQ$r4rlr4eHr 4zQ{rysura c@eprzvec
AIzO:l 4 rlctut3; Bs3Kocrb cpeAbr 10-3 nu c, TeMleparypa293 )

20. [l;x rr4Apo3oJur AIzO: paccuurairre Bbrcc]ry, Ha r<oropofi
pa:a. @opMa qacrr.rq cQepu.recr<a.,r, yAenbtuafl [c)BepxHoc
flnorTrocrr, A1frs 4 rlcwf ; rJrorHoc'rb Ar,rcrepcr4onuoft cpe4rr

q 104, IIa

?)Aqerou

Bola

llpouulonrrit cnupr 22,6

0 50 n00
t43r I0s3 779

ur,rApo3on.s, ecJrl4 rr

6,2

2,r

1?

[{a ocnosaHr.Ilr grLIX AaHHbrx oupeAenr,ITe epcHocTb qacTr4rl A TAKXE

Onpe,4elrare [poeKur{rc cpeAHero cABrrra r{acrr4rl 3on.f, 3a 4c.

T.sxl3cTr.r

300 400
2s4 148

4ucnepurofr paBHa 19,6 r\cwr3,

,'I KpeMHe3eMa cocranr]xe'r 1,1 i06 vr?lxr.
cpe4rr 10 -3

rrlHbrx qacrr4rl 3oJt.ora n BoAe npu 298 K

Brreeo.s noA AerZarlr{eM cr.rrrbr

u c$epuuecrcar) c, r<olrrlenrpa1ineft 2 rln
l@ysuz qacrr.rq r.a,4p,bsorx rrplr rex :xe

1 v, ecrr4 "u ,,.,*o!,"or ypoBHe r4x
10 -8 v; rrJrorHocnb I,2:,103 nrl*r, f:bgO

rbasi,r

2l. Oct rornqecKoe AaBJreHr4e rrzApo3on, 3oJrora (@rrpnra u
npu 2t93 K panuo 3,74 fla. pacc,ruraine xosfilfzrtr.rn
ycIoBI4.SX, eCJILI trnoTHocTb 3OJrOTa 79,3 r/crra , a Br3KocTb ,rlu f,rennrrnrrrr^r? nnpn. f n-il rt- ^ 

'

22. Otpe4e.[r.rre yAenbHyro rroBepxHoc,r.b noporrrKa cy
ecrr4 qacrr,rrlbr ero oceAaror n no4noft cpeAe Ha E

c$epzruecxyro @opny). llnorHocrr cym$ai:a 6apwx n
BoAbr 10 3 lla c.

23. Brr-{[crrare Kor]rleHTparlr4ro qacrr4r{ A6rMa Hur B
KoHrleHrparlus.6stna 1,5 10- 3 xr/u3. Cpe4nufi paruyc.llacrv
K; uoruocrbro Bo3lyxa MoxHo npeHe6pe.r.

)..4.Paoc,rurafire BpeMf, oceAaHlr.rr B BoAe rracrr.rq flecKa pa3
flroruocrr flecKa 2 rlcur3, frrrorHocrb Ar{cnepcuounofi cpiar

3paMrz 10 -s'z 10 -B nr c Bbrcorbr 0.1 n.
1 | ? --l rYcM-, Ilf3KocTb Alltcllepolrouuofi cpelsr

rrpu reMrreparype 293 K 10- 3 lla-c. orleHure ceArrMeHrauro
| / vrw ) tJ'r3KUo'r'b /tflcllepouoHEtol4 cpeIFI

yto ycroftunBocrb lltacflepcHbrx c]4creM.

Pefirunr-rcourponn J\b 2
l' Pacrl'Iurafrce n nocrpofire lrHTerp€ulbHyro z l1tt@@eper4rzanbHyro Klrr4Bbre pao11peAer,gHu,
cycnerrslrft oKcr,rAa aJrroMrlHr,Ir B MeraHoJre brM:
cycllerr3r,Ilr oKcr,rAa aJrroMr4Hr,Ir B MeTaHOJre

t,tvrun..2 3 5 10 2A30 50 80 120 150

4n5.



m, Mr...t9 31 46 57 65 69 74 7g 80 80

lhourocrr 4.{ctrepcHofi Qasrr cocraBJrser 3,9 103 r<r/nr3
xr/ur; Bf,3Kocrb I,2 l0J lI a c ; rlbrcola ocerJalkrs.
KacareJrbHbrx rc rcprznoft ceAr,rMeHTaIII4I,L

2. Pacc'turaftre u noc,rpoftre r4HrerpanbHyro lr auS$epeH
Alzt): B BOAe IIo CneAyroqr{M gKcnepLrMeH,ranbHbrM n;aHHbI
o6pa.6orxrE ceArrMeHTaUuosuoft r<pznoft tit - npelrr oce
Kac areJrbna.fi K oe21r,rMeHrarluounofi rpueofi ) :

t, c...,..............60 I50 300 360 450 1000 2400
/-\ O/ A - ^n 

11
Q,Yo ...............4 7 29 11 32 12 5

Brrcora oceha]rrlrfl 0,08 nr; B.f,3Kocrb cpeA.br 10-3 lla c; nfrot"ocrt A1z0s .,,,,ru]u-,.., 4 I03 xfVu3;
IIJIolHocrb BoAr,r I 103 rcr/nr3.

3. flocrpofire ceAr.rMeHTarlr4oHHyro Kpl.rByro,J. rIU0IpouTe C9ALIMOHTaIII4OHHyIO Kpl.rByIO,

4rlQ rp epeHqrran.bHyro Kpr4Bbre pacrpe4en envrs. qac
o6pa6orru rpunoft ceArzMeHrarllrr4 :

t, c........... 15 30 60 120 240 360 480 600
rrr,Mr'"........3 6,0 8,0 9,0 12,0 13,0 13,5 13,5

Brrcora ocenaHus.0,1 rra; Bs3Kocrb cpeAbr 10-3 na,:; nnotnoprb Ar4crrepurofi (pa:rr {oc,.u"n"et 2,74 103
rcr/lr:r; IIJIorHoclb BoAbr 103 xr/u3. 

r '-'-- - - -'' '

4. Pacc,rutairre r,r uocrpoftre znrerpanbHyro n 4.a(fdlepen
rF,a(bura B arrr{n}rHe rro cneAyrotrlr4M IarrHbrM, ]froJryqe
aaltrMeHTilrJraousofi rpunofi (t - nperrax Dce anvrfl.I\rs,
ce.4r{MeHTarluonnoft rpnnofi ) :

t, c..................60 300 600 1200 1U00 3000 4200

rlJrortrocrb Bonbr 1 10'rcrfur'.
5. Pacc.{I,trafire vr cpaBHr4Te cKopocrr4 oceAaHrr.fl qacrr,r

IIC:HTpO O exHOM rro Jr.f, x rrpr{ cJrelyroqrrx ycnoBuf, x :

tllrorHocrb nr{crrepcHofi $azst 2,7 103 xrhr3:;
Br3Kocrb 1 10 -3 fla c; .racrora BparrleHnx qeurprz$yru 1

6. KzLxoe qenrpo6eNuoe ycKopeHne AorrxHa r{Merr,
KOnnoI,tIHbrx tracruq AgCl n no4noft cpeAe npu cne

$zrsrr 5,6 103 rr/rtr3; rrJrorHocrb Ar.rcilepczousorZ c
reMrreparypa 300 K.

7. PaccquraftTe pztsMep rracrr4rl AgCl B arle,roHe, e)cJrr4

MrrH rrpu cneAyrorlr4x ycnoBr.rrx: ucxo4usrfi ypclneut 0,0
Ar,rcnepcHofi (pa:u 5,6 103 xrhr3; rrJrorHoorb Ar,rcrepclao

8. llocrpoftre Synxqura pacnpeleJreHz.f, qacrr4rl rc)

10 -i fla c; qacrora BparrleHr{r qeurpusyrz 180(l o6lwun.
no 3KcnepuMeHTarrbllr,na {anHsm
qcnrpnQyrv 2500 <>6 I mnuJ Bfl:rKocrbce,qI4MeHTarIpIIr B IIer{Tpo 6 exuonr ro Jre : qacrora Bp arrleH

cpeAbr I 0 - 3 lla c; uorHocrb Ar4crrepcnor Sasrit6OO r

1 000 xr/ui ; BpeMr qenrpu(fyrrrpo+aHprs. 1 5 uzuyr; uaxc
Maxcr'rManbuafl. laacca BbrrraBlrrero o caAKzl (nocl e rroJIHo
o c r.r Bp arqeHr{r rleHTpr{Qyrra 4o rrJro cKo crr4 u a6mo4euux
lonyrreHHoro n upo6upKax c parHorft errc,orofi crol6a cy

xI02,M......,...........,.........,.......1 2 3 4 5

m 106, Kf ,............ ..g,5 18,6 24,3 30,5 3d,0
9. llc,crpofire SyHrqrzu pacrrpeAeneHus rracrvq rro pa3

2,1 703 r<Iy'u3;

puQyra, -{ro6bl !,r,rsnarl, o"eldrr".

ceAHMeHTarIprr{ B IleHTpo6eNnolr rroJre: qacrora

M; KoHerrHbrrf, yponernr 0,1Q rra:; nloru(rcrr
uofi cpe4u Ct,79 103 rr<rJ/u:r; nNrxocrr p,33

cpr3Abr 104 lla c; rnorHocrb Ar4crrepurofi $a:rr 1600



rr/ru3; BpeMr qerirpzQyrLrpoBalzrfl 10 MM
MaKcr.rMaJrbH;, ati Macca BbruaBrrrero ocagra (no c
oor{ BparqeHfis rleHTpu$yru Ao rrnocKoc'ttt na6n
rlrcJryqeHHoro n npo6upKax c pasuoft etrcorofi r;

x102,M..........,.,......,...."...,."..,. 1 Z 3 4 5

m-106, Kr..........,... 5,7 8,7 10,7 12,3 13,3

10. llocrpofire (fyurcqun pacrpe.qeneHr.rf, qacrrzrl
ceAr{MeHTarIMr.r B rleHTpo6eNuorra rone: qacrcl
cpeA^r,r 103 lla c; [rrorHocrb Ar,rcflepurori Sa^:n
xr/rra'; BpeMr ueurpra$yrkrpoBarrufl. 10 vtvr

o 0r{ Bp arqeHrzf, ueHTpraQyru Ao rrJro cKo c, rrz na6,rroAeHn.s
ronyqeHHoro n npo6upKax c

x 102,M............",...................... 1

m 106, Kf .,....,...... ...................9.2

Pefirraur-rconrponr J\b 3
I .Hafi ,qure napaMe,rpbr ypaBHeHr4r ly 6uynta-pa4ylrxenzu

yrne rpu T:298 K.
V,n:{|9 1o-6 nr3hronr

Cqzrarr yfonb Mr4Kpolrrop r,rcr

ypaBHeHr4e [y6uuuna-Pa4yruneu4qa, pacc
rro rr3orepMe a4cop6quz:

pa:uofi
2

nrrcorofr
34

cron6a cy
56

r2,2 15,3 17,g Ig,0 27 ,l

tr4cnolrsyx
o6ireu caNu

rr0 rr3olepue a4cop6 z 6eHgona ria

a4;cop6eurorra.

uraitre upegelr,ur,rft irllco
2.

Y IJIf, IIO
a
J Irlcnolrsyx

agcop6rluu
ypaBHeHrre

STAHA:

18,7

Molsnrrfi o6r,eu a4cop6ara 8 ,8 cu3 hr,ur.

fiy 6u rtuna- P a4yurxen zu a, afire o6reM nop

pSq.aonuuji

r43OT0pMe

Molrur,rfi o6:seru sraua 64 c
llocrpofite r4HrerpanbHyro u an(f(pepeuqranbHyro Kp
paguycaM rro AaHHbrM KoHAeHcarIVu lapoB a4cop6ara n
[mlv?).

/uort.
4. pac[peAeneHr4f, agcop6enra TO

10-3T:293K (V':18i /uolr, o:J2,5,

A 10' , uolr/xl

A 10'. ruolr/xr

16o 103, uolr/rr

aaes 10r,N{onr/IC



5.

6

8

auA. 103,

Monb/Kf

alss l0r,Monb/Kf

auo" 103, uom/r<r

ausr-103, uoru/rr

a,a..- 103,uolr/rcr

3
a"n" I 0-,

v.om/rr

4q.c 10' ,tuolt/rt

paclpeAeneHr{f, rrop
aAcopoaTa rrp.a

Paccqnraftre ylenbHyro rroBepxHocrb aAcop6eura uo
T:293K (Y^= l47cu3lruonr, a:22,0 10 "3 

[>x/wr2):

llocrpofire LrHrerpilnbHyro r 4r.r{l(f epeHrlrlanbrryrc
paAr4ycaM rro AaHHbrM KoHAeHcarIHrl rrapoB a4oop6ara
fixlru?):

flor;rpofire r.rurerpanbHyro u 4lrQ$epeurlnanbHyro Kpra

H6rM KOH.AeHCaTJUVI

pacnpeAeJreHrrrr op a4cop6enrir
T:293K (V,:1[f /rrl.olr, 'c =72,ii

e pacn.peAeJreHzf, p a4cop6esrd. no
-I':293K (V*:18 crvr3 MoJrb, o :72,5 l0-3

llaf;oB rerrTirHa rr

lo
10-3

paAl4ycaM rro AaHHbrM KoHAeHcarlrru lapoB a4cop6ara n
[Nc/rra2):

11,0

KOHAeHCaqr4r{ lripoB

7,4t|.

poB BoAbr npr4PeLcc.ruraftre yAeJrb.Hyro [oBepxHoc:rs aTlcop6enra
: 18 cu3/naoJrb, o :J2,510-3,Ux/M:z):T==293K (V,

9, llo crp o ft re r4Hrerp aJrbHyro rz auS S epeHrl V iurbH)/ro
aAcopoeHTa no pa4yrycaM rro AaHHbrM KoHAeHCarIVu fl
cu3/rnronr, o :22,6loi 

4Ncir,r2;:

10. llocrpoftre vurerpanbHyro u auQQepeHrlr4anbHyro
paIJd"YCAM rro AaHHbrM KOHAeHCaqLrr4 flapoB MeTr.rJroBoro c
:22,(i-|0"3 

[Nc/nr2):

K (Vn':f40,6

Io
o

Bbre pacr.rpe,qeneHrrjr_ 
-Iop 6 cu3/uopra rrpu T:293K (V"|



a,"" I or ,MoJIb/Kf

0,125

a,." I O, ,MOJIb/KI

a^," I o' ,MOJIb/Kr

aa..- 10r.Molr/xr

3.u." 1 03

I 1. llocrpofire zur-erpanbHyro u an$SepeHrlr{anbHyro Kpr,rB

Irop aAcop6eura [o pa&rycaM rro AaHHbrM KOH,4eHCarIr{r4
cr.r3lruom, o :22,6 

1 0:3 An/M2):

12. Pacc'rurafire y.4enbHvro
T==293K (Vn,=='l 8 clr3irr,ron

rroBepxHocTb cr4JrllKafeJr"f,
s, o:72,5 10 - 3 .IIN/v:2)

55,0

paclpeAeneHlIt

[apoB ap;,cop6ara qlrr 'lt:293K.

brM KoH,4eHCarIZ rrapoB

13. llocrpoftre znrerpanbHyro ra azfr$eperrqzanbHyro Kpt4

Pll\krypaM rro AaHHbrM KOHAeHCarIr4tr flapoB MeraHona rpL
[xdrvr'):

rbre pacnpeAeJreHr.r.f I]Op a.4cc
T:293K(V n:40,6 ctrs/ruronr" o

HHbrM r(oHAeHCa{IrpI rrapoB
14. Pacc.{uraftre y4enbHyro noBepxgocrb

T::293K (Vr: 18 clr3/uort, o:72,5 l0
a,qcop6e:Hra-1 gxlrrfl:

f0,6

rpu

IIO
g-:

pu.



Qaxroprr zx oupeAenflrorrlr{e,
2.

aJ.

K naccz Q zrarlrrfl HaHoMarepr{aJroB tro t,tx pa3Mepuo crr,r.
IlilMrrb. Mero4u alurv3a HaHocr4creM 14 HaHoI{ arepvan
B,eu{ec:rno. Oata. KpucranlnqecKa.f, crpyKrypa. [e$enr
PitsHonecHrre 21e$erru, Ypanne HLre 3aB\rsnMocrrr r(oH
I,I3MeHeFrr,r.f, sHeprr,ru lu66ca rr reMlleparypbr.

4. Tove{uHe,lznefiHrre, AByMepHbre r,r rpexMepnrre 4e(pe
HaHOMaTepr4aJroB.

5. Knaccz$ur<aqr4 r{ MareprriltroB rro cocraBy, crpytKType,
crroftcrsaru.

6 . XuMra.recxoe paBHoBe cne. CtaluJrbHbre, ueracra6untH
7 . Terpuo4auanau.recKrafi r.r Kr,rHerr{qecr<raft KoHTpoJrb (f opnru

TlfT- u CCT- Ar4arpaMMbr.
8. I4ouorusoeauze TTT- Ir4arpaMM rrpr4 co:jrAaHr4r4 M

TlfT- 4rzarpaMMbr reneo6paryrcqux cvcreM.
9. Pa.suoeecubre rr HepaBHoBecHbre rrpoqeccbr, Hepann

3aKpbrTbrx r.r oTKpbrT.brx cr4cTeMax.
1 0. B :ralrnro geitcrnux B cJroxHbrx cr4creMax. Cnoco6u

rrtrr 14 Hllrrrrbr carvr o c 6 op xr4 LI C aM O Op rilH I.,r3 allr4r4.
I 1' Kraccpr0uxaqza MeroroB [onyqeH]r-f, HaHoMarepr{aJroB n

cnoco6y nonyr{eHr,I.f, u cra6u.r,usaqulr Har:rorracrurl.
12. Xtrwu\ecKrae MeroAbr cr4HTe3 a HaHorracrrrq. 3 olr -relr lr

fr.rApoKcrrAoB MeTaJrJrOB,

13.3onr-renb Merol, Cunreg HaHoqacr,r4rl oricnnoB r4

coorBercrByroqux aJIKoroJr{TOe. MexaHM3M frlAponr,r3a.
14. 3onr,-renb MeroA. Cyrnre: HaHoqaclr4rl oKcr4IoB 14 rrzrpo.

co OTBeTCTByIOUT4X aJIKOf O Jr{TOe. B,cgN4olNHbIe MexaHr43M
I 5 . (Dlrsnxo-xr.rMr4qeoKr4e MeroAbr cr,rHTe3a Hanoqac:ruu. I

cl4Hre3. Cym uero4a. Ycnonzfl rrpoBeAer,ux npoqecca. B
Ko Hrponapyeuofi crpyrcrypofi .

16, Kon:rovAHbre HaHopeaKTopbr. Mvqemrsr, Tunr,r uu
III\B.

HanorexnoJrorrrf, . I{auouareppriurbr. Zepapxzr crpy
Crpyxrypno-\ryBcrBr4TerbHbre xapaKTepr4 crr,rKfl HaH

I7. KonnouAHbre HaHopeaKropu. Muqelnrr. Crpyrlypa Mr,r

Q arcropon. HoprraallHrre u o6parqeHHbre Mr4rleJrJrbr.

ITP OMEXyTOqHA.f, ATTECTAUT4.fl rIO I4T'OIA
(KOHTPOJIbHLIE BOTIPOC

1

llpuuqun
Xapar<rep

27. Cusrez B rrJreHKax JleHrrrarcpa-EnoAxerr. Mero4u

18. KonnouAHbre HauopeaKropu. Muqennrr. Crznre:l s o6
1 9. Mlrqennbr 14 Mr4l(po gMyJrb cr{rr. Xzrr{n qecKo e ocax.4eHr4 e

O cnosHrre $ axropsr, B Jrrr.f, rorrlr4e Ha up oreKanraer pearqufi
20. Mrrxpo - rr Munrr- sMynbcrril.
2L Cuures B Mrzrrr{oMyJrbcr4rx. flolyueuve rlr6pz4urx uare
22. Cvrvr ez B rron aMeprzs o BaHHbrx Mr{rlennf,prrbrx crpyKTypax
23. Mlrqennrr, 6ucloz, Be3vKynbr.
2 4 . Cunr es B rrfle]rKax Jleunrlrop a- Bno.4xerr.
25 . Cumez B rrJreHKax Jleururopa-EloAxerr.

cx,aTr.rr r,r TeMrrepaTypbr.
26. Cusrez B rrJrer{Kax JleHrltopa-Elo4xerr.

flonyuenlre Mynbrr.rcnoen. Mylrrnclora X-, Z-, -y 
- r,r4rroB,

Bmsnze 4e(fex.ron fra cBO

aM cyrqecrBoBaHr.rr 

I 
QVurculr

paBHoBeCHbIX

rrzny SopnalrpoBarrlrl

21. Ct{Hres HaHolri}oTr4,ltt

oB MeTaJrJroB Mero,4QM rr4Apo

H!,OB MeTaJTJIOB COII

peaKrlr{u.
pnalrurrft z

qacT14r{

, onpeAeneHHar ll:l

oxHooTb rrolyqerrr4n

., ^--^_-_, I

yp

PI

3a

iulLlJbIM

uit.

O6u1ue

rreH4r

bIX MI,IIIEJIJIAX,

OAI,IH IZ'J MCTOAOB C)K1:H.TE3A HAEI

llony.reuue 6roK-c,o,n oluznrepon

'l 
0xeMa MeTo,4a.

Mocrr.r c'rpyKrypbr nJre;rKlr oT



1. HaHorexnoJlofl4{. HaHouareprraJrbr. Vleltapxux crpyxryfrrr,rx ypoBHeft lrareprEa.4on.'2. crpyxrypuo-tryBsrB[TeJlb ble xapaKTep.acrr4K?r nu"oato]untuo"oo"u"""* 
^r"""tl"rt 

n"
S axroprr llx onpeAerrrrcrrlne.

3. Knaccz(pr,rxarlnfl HaHoMarep[anoB no llx p
4. 3aomoqux Har{ocr{creu. TonoxptMtaqecK
5. M[ero4tr anarrysauaHocr4creM r{ HaHoMar
6. Beuqecrno. Oala. KpucraruutrecKafl crpy
7 . {eft exru B Kpr.rcritrrr ax. I4x xlaccuQzrirrq
Q D.r-rr^- -'^,1-^.,-- - \/-----^-,--^8. Paeuosecuue 4eQexrtr. VpanueHr4e 3aBr,rc

r43MeHeHrrs sHoprr.ru f u66ca r{ reMttrepary
9. To.reqHHe (uyimvrepnue) 4e(fer<rn.
1 0. Jlnnefiurre (o4Honaepnue) 4e$ercru.
1 1. luclora\Lrs..
12. [vywepnue ge$exlrr. [nofi ur.rKoBaHr4 e.
1 3. TpexuepHbre AeQeKrbr.

Boup ocu AJrfl npoB eAeurrff KoHTpoJrfl caM o crofl :re"rrrnofi

14. B,rnsuue 4e(pexron na cnoftcrua HaHoMa.repraaJroB.
15. Ot5ulas rlaccn$uxarlr{r Marepr.raJroB. Alropuru ux
16, Knaccu0nr<aqu:x MarepuanoB rro cocraB)/. @asosblii
1 7. Kraccz$zraqlrx Marepr{anoB rro crpyKrl,p e. Kpuc raJrrrvr x:ve u H eKpr,rcTanrrrqocKrre
18. K:raccz$uxarlux Marepr4anon no QopnraM cyrleorBoBaH
i 9. K:raccu$zxaqux Marepzanon no (pynxqlroHaJrbnbrM

Milreplriurbr. Cencoprr.
20 . C" t a6uttb Hbre, u eracra6ra Jrb Hbre u ta6ull",ubre cr{ creMbr.
2 1, Terprr,r o4r.rH aMr,rqe cK uit pt xnveru.re c xuft K oHTp o Jrb 0 oprnr
22.T'.tT- u CCT- Ar.rafpaMMbr.
23 . VIono ts3 oBaHr4e TTT- 4aarp aMM npu co:liAaHr.rrr
2 4 . TltT - Arz afp aMMbr releo 6p a^:yroqrx cucreM.

MaTepl4anoB.

B C KoHlfponr4p

rrJrbHofo 3aMeuIeH

rpeKypcopoB aJr

Hbrx Mr{rIeJIJIaX.

KOIOJI'ITOB

wg,

KOTOJI'ITOB

bI.

rrne[rKH

vpI

cnoficr{ar'rvr.

25. HepanuoBecrbre rrpoqeccbr B rr3onr{poBa}rHbrx, 3aKpbrr 14 OTKPbII]bIX CI4CT'ET{AX
26 . Bzauwo geit crnux B cJroxHbrx ctrcrerMax. rCnoco (5rr o 6 r4fl rrepvoI.r4qec:K.ax

rrp t4 Hur4 rrbr c au o c 6 op r<r4 r{ c aMo op I anu3 a: r\pwr.

C arro oprau u3apfl. Vcnonux caMo opraH yrca\vu B orKp
Anccvilutr4BHbrx crpyKryp. Eu(f ypraqnx.
Cavoc6opra B MoneKyn{pHbrx cr{creMax.

cr,rcreMax c odpalo

Kraccn(f unarlvr MeroAoB nonyqeHlar HalloMarepr.raJroB
Krraccz(f uxarlr{s MeroAoB ronyqeHnrf, HaHoMareprraJroB
HA.HOqACTIIU.

3 1, 3onn-renb MeroA. Oouonnrre peaKrlkroHHrbre napaMerpbr.

27.

28.
29.
30.

32. 3onr-renb MeroA. BoslaoxrHocrb Hcnonb:ioBaHr4.r{ B Ka rpeKypcopoB aJr

fu4ponzs anKoroJlrroB MeraJrJIoB no MexaHr,r3My Hy
3 3, 3onr-renb Mero.q. Bosl,{oNHocub r,rcrroJrb:loBaHr4.f, B K

C onolur<onAeHcarlr{.f, aJrKoro Jrfl To B MeraJrJroB rr o MexaHr4 My anKoKconil\uv.
34. 3onr-reJrb MeroA. BognaoNsocrb vcnoJrb:loBaHrrrrr B rrpeKypcopoB aJrKof

oKcon.srlr4r4.C clnonvrconAeHcarlr,rs aJrKOro JrrroB MeraJrrroB rro MexaH
35. 3onn-renb MeroA. BosraoNHocrb r{cnonmioBaHr4rfi B rrpeKypcopoB an

C onorzxoH,4eHcarlr{.f, aJrKoto JrrrroB MerrurnoB rro MexaH y onf,rlr.a{u.
3 6. C,coruoIIeHLIe rI{AponLI3a KaK Korr4qecTBeHHa.rr XapaKTe Ka, oTpaxarcill,at

H AIIP ABNEHHOIO CI4HTE3 A II,IAP O KCI4AOB }I OKCI,IAO B METAJI B c 3anar{Hoft ruop$
3 7. frz4porepnaanrnrrfi Il coJrbBarorepMaJrbHbrfi cun:reg nan 'ruq. Cyrr MeroAa.

rlp o BeAeHrrtr [poqec ca. B oguo>rno crb n o ryrr eHvfl. qacru
38. Kc,uoulHbre HaHopeaKTopbr. Ocnosurre Br4Ibr. llpznqz

o KoHrponr4pyeuofi
(popnupon anlrfl' My

39. Muqennrr. Tuurr Mr.rqenn{pHbrx crrcreM.
40. HoprrnanbHbre r{ o6paueHHrre Mr{rleJurlr. Cznres e
4 1 . MurcpoeMynbcrzr{. Cunres B MuKposM y nbazrxx.

LI.rr Meracra6ranrnl,

OJI'TOB

-r r . rvr.iarrpurrvry Jrbulllr4. \_.11H I 93 IJ Mr4Kpo 3rMy nbaltxx,
42'Mtarcpo- 14 MI{HI{- eMyJIbcLII4. Clanreg B Mr4Hrz3MyJrbcrrflx. fonvueHze ru6pur4urrx l{areprl
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@onl oueHoqHbrx cpeAcrB Inr npoBeAeHr,r.f, arrecra\vu
ooyqaroqaxcr ro .4r,rcq[rnr4He o$opunxerc, orAenbn]brM,qoKy

1" YqEEHO.METOAI4TIECKOE II I,IHOOP

AI,ICU}IIIJII,I
7.[. Ksuroo6ecue.leHHocrb

7 .2,, IlepuoArr qecKr{e u3aauLils,
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XepHorcxld trI.B., Hapqen B.M.
Mero4rr [o,JD/qeHr,rrr z cnoftcrna
nanoo6ler<ron. M. : @JItrIHTA
2. Crapocruu B.B. Marepualrr u
MeroAbr HarrorexHoJrorufi . M. :

E14HOM
3. Muuuua E.,{. Mero4rr
[onyqeHI.,I_fl I4 I{CCJIeAOBaHI4t
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8, http://www.qciencedirect.com

9. b[p.lcnemteq.ruZtlUlm

1 0. lLttp://www.chem.msu.sri/rus

12. f;ttp: I lwvwt.gL;evier, com/
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Pa6ouyro nporpaMMy cocraBr4rr

(OPIO, no4rrucr)
Peqensen:r
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