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l. rIEJrr4 octsoEHl1Ifl nkrctru.r[Jrl4Hhr

Ilenruu ocBoeHrlfl A[cqurIJrItHbI ffB!'rflrorcs: o3HaKoMJIeHr{e cryAeHToB c xI4MI4qecKr4MrI oc-
HoBaMI4 HaHorexHo"'roMfi, cnocooaruz cI,IHTe3a Har{ocrpyKTyp, Bo3MoxHocrrMu yrrpaBneHru fl vx pa3-
MepaMI{ u Soplroft, ceoftcrnarrll HaHoMareprlaJroB, onpelenflrorrlr4Mr{ rlx KoHKypeurocnoco6qocrb B

cpaBlJeHuu c rpal[III4oHHbIMI4 Marepui]naMz; $opuzpoBaHze HaBbrKoB npvMeHeHzr reoperr,rqecKr.rx
: uaHzfi rrpu perxeHrzr,r npaKruqec Kr.rx 3 aAaq.

2. MECTO ALICUUIJII4HbI B CTPYKTYPE OTIOTI BO

luuluntuna <XzNaz.IecKrre ocHoBbr HaHorexHororufi>> orHocr4Tc.rr K BapvarnBHofi v4crz
Olloil, OS.q&t!l-r(.tth-.! fu UtL+ w u-ct-t-k(4t./6

lannufi Kypc orrupaerct Ha 3:naHvlfl, rlon)n{eHHbre cryAeHTaMv rrpv r43yqeHuu fiu:arr4, xu6t4vl
TI MATCMATI,IKT'I.

flolyveuuue cryAeHTaMvr sHaHna neo6xo4nMbr npr4 r4syrrelr4v raKr,rx Arrcur4rrxtrH Kar <BeeAe-
HIre B HaHorexHoIIo|Pr!r>), <MarepzaloBeAeHl,Ie HaHocrpyKTypt4poBaHHbrx Marepr4iuroB)), <Xatruqe-
cKiur TexHonotl,Ifi HaHoKepaMnKr4)).

3. KOMTIETEHIII,IUOEyTTAIOITIETOCfl,@OpMI,IpyEMbIEBpE3yJIbrATE
o c B o E HvIfl II4CrII4tr JI I,IHbr

B pe:ylr'rare ocBoeHl4t ArIcqI,IlnIrHbr cryAeHT ocBavBaer cneAyrorur4e KoMnereHrlr,rr4:
OIIK-2 cnoco6en BLUiBJIqTb ecrecrBeHHoHayqHyro cyrrlHocrb npo6leu, Bo3HuKaroqrrx B rKore [po-
Seccuoua,rr,nofi gerreJlbHocrl4, rlpvBneKarb Anfl. r4x perueHr4x $z:uxo-ruareMaraqecrafi arrnapar.

B pe:ylrrare ocBoeHufl lr4crryrrJlzHbr cryAeHr AoJrxeH AeMoHcrprrpoBarb cneAyioufie pe-
3ynbrar.br o6yveuzr:

3narr: ocHoBHbIe 3aKoHoMepHocrr4 nporeKaHr4tr xI4MuqecKnx lpoqeccoB, Merorr,I ouucaHl4{
Qa:oerrx v xvIMnqecKLIX paBHonecuit, ocHoBbr crpyKTypHofi opraHusa1ilrr4 BeruecrB r4 r\[arepr4anoB
(olIK-2 cnoco6eu BbllBrsrb ecrecrBeHHoHayqHyro cyrrlHocrb npo6rerr,r, Bo3Hurarorur.rx Er xere rrpo-
Secczoualrnofi AesreJlbHocrkt. [pr4BneKarb AJUI r{x pemeHr.rs Su:uro-uareMarlrqecKnfr annapar);

B,ra4err: HaBbIKaMLI npaKTzqecKolo [pI4MeHeHI4q 3aKoHoB XLrMr{I4 npl rocTaHoBrce I,I peanv-
3a\uv sKclepvMeHTaJIbHbIX I4CCne.4OBaHufi u peneHr4v npaKTr4rrecKLrx 3aAarr (olIK-2 cnocooeH e6r-
tBJrsrb ecrecrBeHHoHa)/qHylo cyxlHocrb llpo6lelt. Bo3HrzKaroqr4x B xo4e npo$ecczoHaurnofi Aeq-
TerbHocrt4, rrpr,rBJreKarb rrrs, vrx pelreHvr Quszrco-uareMarr4qecKufi annapat);

Vuerr: npuMeatrb lonyr{eHHble 3HaHr,rr e o6racru xvMr4pr AJrr ocBoeHux o6rlenpofreccrao-
HaJIbHbIX ll[cqrlnnxH I4 pelxeHl4q lpoSeccuoHzurbHblx 3a.qaq (Ot]K-2 cuoco6es tsbr-aBJrqrb ecrecrBeH-
HoHayqHylo cytllHocrb flpo6lena, Bo3I{LIKaIotuLIX B xoAe npo@eccuoua:lrrrofi lef,TenbHoclx. Ipr{Bne-
Karb AJrr 14 x pe[reur4x rf z: zxo -ra areMarr4 qec rllft ann a pa r).



4. CTpyKTypA n coAEplr(AHrrE Arrcqu[Jlr,rHhr

XI,IMI4I{ECKZE OC HOBbI HAHOTEXHONO| I4IZ

O6IrIat rpyAoeMKocrb AI,IcqnlJIrIHbr cocraBJrrer 3 sa.rerHrre eAraHr.rubr, 108 qacoB.
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Xurr{zqecKr4e Me-

TOAhr Ct4HTe3a

HaHOqacTuII I4

HaHOMaTepr4ZUrOB.

24(r00) PefiruHr-
rloHrponr No

3

Bcero" qac i 1U8

Teprarrarca npaKTurrecKrrx 3aHsrufi no Kypcy
1. MonerympHo-KI{HerI,IqecKI,Ie csoficrna HaHoAr4cnepcHbrx clrcreM c xu4xofi z rasoobpasnofi

Ar.rcrepcvonnofi cpe4ofi (4v).
2. Ouruqecrue cnoficrna HaHolr.rcrepcHbx cucrena (2u).
3 . .{ucnepcuonnrrfi aHaJrLr3 nonr{Ar4crrepcubrx czcrelr (4u).
4. @ragraro-xzMilqecKl4e 3aroHoMepHocrrr rrpoqeccoB, [poreKarorlLtx B HaHonopr4crbrx qrrcreMax

(4'r).
5. Ousmo-xuMl4rrecKlle 3aKoHoMepHocrrr o6pasonanrrr HaHoK;racrepon (4u).

5. OEPA3OBATEJIbHbIE TEXHOJIOTIII

flpeno4ueceHlde reoperl,IqecKoro Marepvurna ocyuecrBnflercs. c npr4MeHeH-LreM gJreKrf,oHusx
cpeAcrB o6yuenur npLI HelocpeAcrBeHHoM npoqreHr,rlr AaHHoro Marepr4ana neKropoM.

Heroropue pa3Aenbl Teoperl,IqecKoro Kypca paccMarpvBiuorc.f, c r{cnoJrb3oBaHr4eM
olepexarcqefi cauocroqrerbHofi pa6oru: cryAeHTbr [onyqaror 3aqalvre Ha r{3yqeHr4e nonorQ
MaTepl,Iana AO eIO I,I3JIOXeHLI' Ha neKIInI,I.

.ftr oqeHrl4 ocBoeHLIt reoperl,IqecKoro Marepuaura cryreHTaMu r4cnonmyrorcr xonrfloJrbHbre
pa6orur.



6. OUEHOIIHbIE CPEACTBA AJIfl TEKYIIIETO KOHTPOJIfl YCTIEBAEMO-
CTVI, [POME}I( YT OTIHOfr ,trr E C TAUI,II4 TIO IIT OIAM O CBOEHUfl Tl'1|C -
qI,ITIJII{HbI I{ yIIEBHO-MET gAI,IqE C KOE OBE CTIETIE HI,IE CAMO C T Oq-

TEJIbHOI,I PAEOTbI CTYNEHTOB

Bonpocrr Ars [poBeAeHrrs KoHTpors caMocrosrerbHofi pa6oru:
1. HanorexnoJlofvt. HaHorraarepl4aJrbr. Vlepapxux crpyKrypHbrx ypoBHeft uarepuaron.
2. CrpyrrypHo-uyBcrBplreJlbHble xapaKrepr{crr,rKr.r HaHocrpyKTypr{poBaHHbrx Marepnar6s. Oc-

HoBHbre $arroprr r4x orrpeAenrrcrqr4e.
3. KlacczSzxaur4r HaHoMarepuanoB rro vx pa3MepHocrr4.
4. Snomoqar HaHocr4creru. TonoxprMrrqecKiu{ rraMrrb.
5. Mero4u aHanvaa HaHocl4creM 14 HaHoMarepI4iuroB.
6. Berqecrno. @aga. KpzcrzutlltqecKiur crpyKTypa. Irl4ealrurrfi, conepureunrrfi Ir peanbqbrft rpu-

CTIIJIJI.

7 . leQexrm B Kplrcra,rnax. I4x uaccuQurar1vrs.
8. PasHoeecHrre 4e1penru. Vpanne:r'vre 3aBvrcvrMocrr4 KoHrleHTparlrrrl paBHoBecHbrx 4eSe6ron or

Lr 3MeHeHrrf, 3Heprr4pr f n66ca r,r reMrreparypbr.
9. Toqeqnrre (ny:muepnrre) 4e$emu.
I 0. JlznefiHsre (o4nonrepuue) 4e(fenru.
1 1. luc-rrorar\vs,.
1 2. lyywepnrre 4eSexrrr. .{nofi ru4KoBaHpre.

I 3. Tpexuepnue 4e$exmr.
7 4 . B ll.usuue 4e$er<ron na csoff crna HaHoMarepil zrnoB.
15. O6uas nnaccu$urauus Marepr,ranoB. Anropurll Iax co3.4aHrrr.
16. KnaccraQuxaqna Marepr{ruoB rro cocraBy. (Dasonuft cocras MareprranoB.
17. Knaccu{zraqur Marepl,ItuoB no crpyKrype. KpucraJrJrr{qeoKve rr HeKpr.rcrarraqecKr,rq Mare-

pr4anbr.

18. KnaccuQurca:!.uxMarepl,Ianon no QoprraaM cyrqecrBoBaHrls. KoMnosurrr, rroKpbrrrarr, TeHKr4e
TIJIEHKI4.

19. K:raccu$uxaqvr Marepl4anon no SynrqlroHaJrbHhrM csoficrnala. Euouarepr4aJrbr. Oruruqecxne
Marepr.raJrbr. CeHcopsr.

20 . Cl a6ulbHbre, ueracra6uJrbr{bre ra la6unrnrre cr4 creMbr.
2 I . Tepuo4Lt HitMuqecKuit u xuseril.recrufi KoHTponb Sopruupon al:r,fl Meracra6znnnrx cocroq-

lguit.
22.TTT- ra CCT- AuarpaMN,rbr.
23.I4cnom3oBaHLIe TTT- anarpaMM npl4 co3AaHr.rr.r Marepr4aJroB c KoHrponupyeMbrMt4 cseftcrsa-

MI{.

2 4 . TTT - Ar4af paMMBr releo 6pa:yrorqr4x crdcreM.
25.HepavaoBecHble npoqeocbl B I43onLIpoBaHHhrx, 3aKpbrrhrx 14 orKpbrrbrx crrcr,eMax.
26.BzauwoAeficrsus B cJIoxHbIx cncreMax. Cuoco6u o6pasonanr{r rrep[o.qr4qesKr.rx crpy6r.yp.

O6uue ripr4Hrlrrrrbr cau o c 6 opru u caMoop ranu3a\hvr.
27. Cawoopralnusat\ufl. Yc-rrosvs caMoopfaHvaar\uu B orKpbrrbx ct4creMax c o6pa:onarFrr,reM rr4c-

cprrrarrrBHbrx crpyKryp. Bn$yprarJkrfl.
28. Carvroc6opKa B MoneKynrpHbrx cLrcreMax.
29.Kla,ccu$urcaqnr MeroAoB rtonyqeHlt{ HaHoMarepr.ra]roB no rrrly (fopuzponaHz.f, HaHoprpyK-

ryp.
30' Knaccpr$urcaqua MeroAoB [oiIyrIeHI,Is HaHoMarep]rzrJroB no cnoco6y nonyqeHr4q u cradu;1uza-

III,II4 HAH OLIACTI{II.

3 I . 3onr-renb MeroA. Ocnosurre peaKrllroHHbre flapaMerpbr.
32' 3onr,-reJlb MeroA. Bosr4oxHocrb rrc[onb3oBaHur B KarrecrBe rrpeKypcopoB anKoronrroB Me-

TIIJIJIOB. fz4ponrar aJlKofontroB MeraJrJroB no MexaHV3My HyKneoQulrHoro 3aMeilIeHr4s.



33.3o:m-renb MeroA, BosnroNHocrb I,IcrroJrb3oBaHlr.r{ B KaqecrBe npeKypcopoB anKoro,rrrrroB Me-
TiuInoB. Cono.lturouAeHcall[s anKoron{ToB MeTaJIJIoB rlo MexaHI43My anKoKcoJr-f,rll.Il4.

34. 3ont-renb MeroA. Boslaoxnocrb r4crroJrb3oBarrr4r B KaqecrBe npeKypcopoB anKoro.[rroB Me-
TannoB. ConoluroHAeHcauut aJlKoroJrrrots MeraJIJroB rlo MexaHI,I3My oKcontqlrr4.

35. 3ons-renb MeroA. BosNaoNHocrb r,rcrroJrb3oBaHrdr B KarrecrBe rrpeKypcopoB aJrKoro.[{ToB Me-
TIIJIJIOB. Conolurogllencarlufl zuIKofoJLrIToB MerarIJIoB no MexaHI43My onrrlr4ril.

36. CoornoIrleHl,Ie rl4Aponl43a KaK KonutrecrBeHHar xapaKTeprlcrrlKa, orpaxarcqar Bo3MoxHocrb
HarlpaBnel{Horo cLIHTe3a rI4ApoKcr.rAoB r{ oKcr.rAoB MeraJrJroB c sa4anHofi uop$onoruefi.

3T.fu\poreprualrnrrfi lI coJlbBarorepMirrrbHbrft cr,rures HaHoqacrr,rq. Cyrr MeroAa. Vcropua npo-
BeAeHvs rpoqecca. BognaoNnocrb nonf{eHufl qacrr.rq c KoHrponrrpyeuofi crpyrrypofi.

38. Konnon.4Hble HaHopeaKTopbl. OurosHrre BrrAhr. llprzHquru (fopvruponauzr. flpeuuyutecrBa.
39. Murler:ru. Tunrr MrruennrpHbrx cr{creM.
40. Hoprvra;rbHble I4 o6parqenuue Mr4rleJrJrbr. CuHres n o6panlenHbrx Mr.rrleJrnax.
41. Murcpo3Mynbcrrr4. Cranres B MLrKposMynbcrzsx.
42. Murpo- Lr MuIHV- oMynbcI,II4. Cllnreg B Mr4Hr4sMyJrbcr4rx. flo:ryreune rz6pu4ur,x MarqpnaJroB.
43. Cuure: B nonuMepllsoBaHHhrx Ml{uennrpHbrx crpyKTypax. flonyueHze 6ror-cono:ruMepoB.
44.Curres B nJIeHKax JleHrir,topa-Elo4Nerr. llpuuqnnuaJrbHas.cxeMa MeroAa.
45. Crnres B rIJIeHKax JleHrvrropa-Ero4xem. Xaparcrep 3aBr.rcr4Mocrr{ crpyKrypbr rrneHKu or cre-

rreHu c)KaTrr.f, u TeMlepaTypbr.
46. Cunrez B nneHKax Jlenruropa-Eno4xerr. MeroAsr HaHeceHrrr ureHoK Ha rBepAyrc rroBepx-

Hocrb. flolyueurEe Mynbrr,rcnoeB.

Pefirnnr-rcourpo,rr Nb I
1. Pacc.rurafire roa$$nulreHr au^S$ysuu KonnoLrrHofo 3onora npvt20"C B BoAe,
ecnn paAvyc ero qacrr.rq paBeH 10-v lr, Bs3Kocrb paBHa 0,001 H c/nr2.
2. Onpe4e.nure ros$$uqueHr conporv:B.Irenufl, npr4 ABrD(e:nuvrrracrvrr\rr KBaprIa B BoAe, ec;rz
roeQ QaqueHr 4ra$$y: vv paBeH 2,I 7 0 - " M' I c, reMnepary pa paBna 25" C.
3. Onpe4elure yAenbHylo noBepxHocrb cneAyroqr4x qacrr4rl: a) xy6 c 4lzuofi pe6ipa 1 lrxr,r
(10 " u), 6) ruap c rl4aMerpotu 1 MKu, u) qrznrau4p c Bbrcoroir u auarrerpoM ocHonaHrag uo I
MKM.

4. Onpele:rure xos$Suqraenr 4n(f(pysutr qacrvrrlbr 3oJrora, eonr4 rrpt4 :z3yueluu
6poyHoncroro ABl4xeuus gtoit qacrLIIIbI Bronb ocr4 qepe3 Kaxlbre 2c onpe4en srucb
cMeilIeHr{r, Koropbre oKiBiurr{cb paBHbrMt4 (n ur<na): 1,2,2,3,l,1,2,2, 1,2,3,2, 1,2, 3 "5. Kos$Qzqneyr azQsysuu c0epzuecrofi tracrr4rlbr paBeH 2,r l0- " 'u2lc, apav4yc
ee paBeH 1,4 10-8 N.r. Pacc.rr4rafire xos$$urlveHr 

"pu.qut"n"nofi 
guQ$y 3:rlu.

6. Bsrquclprre rl4ncoMerpl4qecKyro Bhrcory 3oJrr 3oJrora (nnornocrb 3oJrora paBHa 1!)300 rr/u3;
pa4uyc qacrrzrl paBeH 4 '"-- r) npn25"C.

7 ' Buqzcnprre BenlaqllHy cpeAHero cABLrra KonnoLrrHbrx qacrr4rl rn.qpo3onfl rrzApara oKr40r4 xe-
ne3a rIpI4 293o zaBpeMq 4 c, ecrrupapryc qacrr4rl 10 

-8 u, Br3Kocrb 
"oa", 

10-3 H c/rvr2 .

8. Haitrnte orHolrreHl4e BeJILIqI{H cperHero cABr.rra qacrr4rl c p4trycaMu 2 70-e w u 2 l0 '7 
w.

9. C r<arcofi cKopocrblo 6ylyr oceAarb KarrJu4 BoArHoro ryMaHa c parvycaMr4 qacrrzrl l0 -a u. l0-o 
nt? Bsgxocrb Bo3Ayxa 1,8 l0-3 H clmz. Beruq[Hoft rrnorHocrlr Bo3ryxa npene6pevr.

10. cpanuzre ocMorl,rrrecKoe AaBneHr4e 3o.rrr c qacrr.ruaMr4 p4r4ycanop{AKa 10- 8 
vr

c ocMorI'IqecKrIM .qaBnerlueM MoneKynrpHoro pacrBopa (paguyc MoneKyn rrMeer rropj[IoK 10- l0

rra). Ilnoruocrb 3onr paBHa irJrorHocrr,r pacrBopa.
1 l. Paccqzrafire eeruq[Hy ocMorvqecKoro raRneHnfl.3onr cepHucroro MbrrrrbrrKa KoHnleriTparluu
7 xrlrnt3. cpe4Hzfi parilyc qacrrlrl 10 nnr, rnorHocrb sol, 2,Bl03 xr/u3, T :2g3 K"
72.Huxe [pI4BereHbI pe3ynbrarbr Ll3)^reHuf, paBHoBecHoro pacrpe.qeneHr.rq qacrrru fr,rApo3on-s
ceJreHa rro Bbrcore uo4 4efic-lu[eM cr{Jrbr rrxecrr4 (upu 293 K):

h, uxv
v, qLIcJIO qacTAII

B eALrHnue o6reva

850 1050 125050

595 271 165 90



Izlcnolrsyx srl4 raHHLIe. paccql,ITaftre xosQ,{ruquenr 4l$$y:ur.r qacrnrl ceJreHa e sol€. fhor-
Hocrb ceneHa npI,IMI{Te pannofi 4,81 r/cuj, r.lo'tHocrb nogrr I r/ctr3, Br3Koct, eoarr I l0-3 IIa c.
13. Onpe4enure pal.Lry-c qacrnu rI{Apo3oJIt 3oJrora, ecnr4 rrocJre ycraHoBnenrar 4uQ@}ruouuo-
ceAI'IMeHTaIIrIoHHoro paBHoBecI4fl npu 293 K Ha Bblcore 8,56 cu KoHrIeHTparIur qacrr4rl r.BMeHr-
ercr B (e) pa3. lhorHoct 3oJrora 19,3 r/cvr3, mrorHocrb no4u 1,0 r/crra3. 

-

14. Pe:ynrrarbl gKcrIepI,IMeHToB Cne46epra no olpeAeneHr.rro cpeAHero cABr4ra qacrrzrq 3oJr{ rrJra-
rrrHbr B pelHbrx cpeAax npu293 K cne4yuqze:

11 104, fla x,c

3,2 1.60

A, naKu

6,2Aqeron

Bo4a 10,0

Ilponznonrrfi cnupr 22,6

0,65 2,1

0,45 1,3

Ha ocHosaHulr grl4x AaHHbrx olpeAenr,rre AuclepcHocrb rracrr,ru 3oJIr, a raKXB
roeQ rlvquenrsr 4uQ Sy3 Lrr4 aracrlrrl B ).KiBaHHbrx cpeAax.

15. Oupe4ellzre tsblcory, na roropoft rocJre ycraHoBneHut gu$$ysLroHHo- ceAr,rMeHrarln-
oHHOfO paBHOBeCI'It KOrIIIeHTpar\Vfl qacrr4q lu.4po3onq AuoKcrzAa KpeMHr4r yMeHbrrrr4rc[ egnoe.
r{acruqrr sonr c(pepuqecKlde, Ar.rcnepcHocrb rracruu 0,2 nu-I. llnorHocrr Si}z2,7 r/cM3, rrJror-
Hocrb BoAbr I r/cru', reMneparypa2gSK.
16. B onrrrax Becrrpena 6rtro nonyqeHo cneA)/rouee ycraHoBlrBrrreecr nor Aeficrnagu cn:6r
TrxecTr.r pac[peAeneHr,re lracTl{u rilIpo3onr 3ojroTa rro BbrcoTe:

h, vxtlr
9zclo qacrr{rl B eAI,IHLrrre o6renla

0 50 100 200 300 400
1431 1053 779 408 254 148

Onpegenure cpe4uuft piBMep qacrlzu fr{Apo3onr, ec.r}r rrJrorHocrb Ar4crrepcHofi $asrr pafna 19.6
r I cw', reMrreparypa 292 K.
17-Ylenruas rloBepxHocrr' cQepzvecr[x qacrrzrl rr.rApo3onr KpeMHe3eMa cocraBnrer 1,1 106
r"r2lrcr. flloruocrr KpeMHe3eMii,T ,/c*3, Br3Kocrb orr.r"p"ronnofi cpe4"t ro -: nl., tBr""p"
rypa293I{. Onpe4enl4re IrpoeKIII4Io cpeAHero c.{Br,rra qacrr4u 3ons.3anpeux 4 c.

pra, rcoa(porqrreHr gu$$yzkrur KonnouAHbrx qacrlrrl 3oJrora n npae upra
v.' lcyr. onpegenvrre rucnepcHocrb qacrr4rl rr4Apo3onq 3orora. flr:lr<ocir
8.94 10-'lla c.

AlzOs, ncxoAr rz3 cnelyroql4x AarrHqx: Mac-
y:zz csepuqecKv x qacrurl zolx 2 l0 -8 

rrr2lcyr.
a c, reMrrepurypa2g3 K.

20. [tt rl{Apo3ont AIzO: paccuurafite Bblcory, ua rcoropofi KoHrIeHTpauvrfl, qacTlrr\yMeH+rxaerct

:3'7 !*:.Oopl,ra ".u9Tq_.$epuqecKiul, 
y.{enbHafl rroBepxHocrb Ar.rcrepcrofi Qasu rznposo-ur

10' u-'. fllornocrr Alz0s 4 rlcwrt' rlJlorHocrb Aucrepcuouuofi cpe4rr 1 i/cu3, reMrrepartpa2g3
K.

21 . OclroruqecKoe AaBneHI{e fllApo3onr 3oJrora (Sopnra qacrr4u c$epzuecrar) c ir
2 r/t npu 293 K paBHo 3,74 fla. Paccqurafire ros0(Durlr4eHr anS$ysuz qacrrrrl n
Tex xe ycJIoBI4tx, ecrl4 rIJIOTHocrb 3oJlora 19,3 r/cru , a B.s3Kocrb Alrcnepcaonnofi cpe4u 10-3 ffa
c.

22.ortpe[eJrure yAe;rbHylo lroBepxHocrb noporrrKa cymsara 6aput (n pacuere Ha erxrHr4uy Mac-
crr), ecnra qacrlrllbl et-o oceAalor n no4Hoft cpe.4e HaBbrcory 0,226 M sa 1350 c (qacrzqrr qMeror
c$epravecrFo Qopuy). fl.nornoclr cym0ara 6apux Lr BoAbr coorBercrBeuuo 4,5 ta 1 r/cM3. ss:-
Kocrb soarr l0 '' fla c.

23.Bu'aucrlrre KoHrIeHTpdlIr4Io rracrLrrr AbrMa rra Bbrcore 1 ll. eclz
ueHrparlr4q Snura 1,5 10- '' rcr/u'. Cpe4nufi pa ut,c vacrzq 10 -8

T:290 K; nnoruocrbro Bo3llyxa MoxHo lpene6peus.

Ha r4cxoAHoM ypoBr{e fx KoH-
M; nJrorHocrs 1,2 101 xr/rr,r'.



24 . Pacc'turaftre BpeMt oceRaHutr B BoAe tracrr4u rrecKa puBMepaMr4 I 0 -5' u 1 0 -8 
rra c, n4coru 0, I

u. Illoruocrb IIecKa 2 rlcu3, nnorHocrb Ar{cfiepcuoHnofi cpe1rr I r/cu3, Br3Kocrb Ar{cuepcrzoH-
Hofi cpe4u npl4 reMneparype 293 K 10- r fla-c. Oqennre ceAr.rMeHraur.roHHyro yoroftqueocrr
Ir4CrrepcHbrx crrcTeM.

Pefirunr-rcoHrpons Nb 2
1. Paccqnrairre u uocrpofire plHTefpilnbHyro r{ Ard$QepeHrlr4anbHyro Kpr4Bbre pacilpe,4e rneHufl, Arrfl
cycneusufr oKcI,IAa anloMl4Hl4.fl B MeraHoJIe no cneAyroqtrM gKcnepvMeHTanbHbrM.qaHHbrM:

t. ryrun.,2 3 5 10 20 30 50 80 120 150

m, Mr...19 31 46 57 65 69 74 78 80 80

flloruocrr Al{cnepcHofi $ary cocraBJrrer 3,9 103 rr/u3 ; rrJrorHocrb Ar4cnepcr4onuoii cpe46_ 0,79
10r rr/ur; Bs3Kocrb 7,2 l0-3 llac; Bblcora oce.4aHrrr 0,08 v. Irlcnonrsyfir" r"rol nooTpoeHr4s
KacareJrbHbrx r rpunoft ceAI4MeHTaIIr4 Lr.

2. Pacc'ruraitre u nocrpofire I4HTerpiurbHyro u aussepeHqr4anbHyro Kpt4Bbre pacnpe4eroHr4.f, qac-
ruq A1z0: B BoAe rlo cneAyrourtM 3KcnepuMeHTanbHbrM AaHHbrM, noJryqeHHblM B pe3ynbrare
rpa0uvecrofi o6pa6orKrl ce.qllMeHraqIaoHHofi r<punofi (t - npeux oceraHr.rr AJrr roqKq, n rcoropofi
rrpoBeAeHa KacareJrbHarr K ceAr,rMeHTaqraonnofi rcpznofi ) :

t, c..................60 150 300 360 4501000 2400

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

Brrcora oceraHl{t 0,08 lr; Bt3rocrb cpeAbr l0-3 lla c; nnorHoc6 Alz0s cocraBn.f,er 4 103 rcr/ru3;
rrJrorHocrb sorrr I l0'r<r/u'.

3. flocrpofire ceAI4MeHraIIrIoHHyIo Kpr4Byro, paccuurairre r{ nocrpofire uHrerpanbHyro 14 ArdOOe-
peHIIIzanbHyIo KpI4BEIe pacnpeAe[reHvfl. qacrvrl TaJrbKa B BoAe, r.rcnonb3yr rpaQzvecxr4fi nrerol
o6pa6orrz r<pznoft ceAr4MeHrarlr4r,r :

t, c........... 15 30 60 120 240 360 480 600

ru,Mr.........3 6,0 8,0 9,0 12,0 13,0 13,5 13,5

Bsrcora oce.qaHnt 0,1 u; Bt3Kocrb cperhr l0-3 lla c, rnorHocrb Ar4cnepcnofi Sasrr copTaBnser
2]4 I03 xr/rvr3; rrJrorHocrb eoArr I 103 nr/u3.
4. Paccqzraftre 14 rlocrpofire uurerpanbHyro u au$$epeHrlr.ranbHyro Kpr,rBbre pacupqAeneHr4t
qacrI4II rpa(para B aHuJIIrHe rlo cne.4ylor[.rM IaHHbrM, rroJryqeHHbrM B pe3ynbrare rpiQzvecrofi
o6pa6offin ceAuMeHTaquonuofi t<pznofi (t - nperr,rr oce1aHvrfl rnr roqKu, B Koropofi upone4ena
KacareJrbHar K ceAr4MeHTaquoHnoft rpznofi):

t, c..................60 300 600 1200 1800 3000 4200

Q,o ...............12,9 42,3 23,7 9,0 5,9 5,3 2

Bucora oceAaHLIt 0,12 tv, Bs3Kocrb cpeAbr 4,4 l0 -3 fla c; rrJrorHocrb rpa(fzra cocraBJ'et 2,1 103
xr/nl3; rrJrorHocrb eo4sr I l0l nrlu3.
5. Paccqzrafire 14 cpaBHI,ITe cKopocrkr oceAaHLrfl .racrvrr\ rJrr,rHbr B Bore B rpaBr,ITarIVoHHoM 14

rlenrpo6eNHoM rorsx [pI4 cneA]'Ioql4x ycnoBuflx: parvyc qacrvrl 2 urna; Bbrcora o<>e[ilunq 0,2
M; [norHocrb Al4crlepcnofi $a:u 2,7 I0'rr/u'; rlJrorHocrr lprcrepcr4onnofi cpe4rr ]l 103 xr/nr3;
Br3Kocrb 1 l0 -3 fla c; vacrora BparrleHrzr qenrpz(pyru 1000 o6/rvruu.
6' Karoe qeHrpo6exHoe ycropeHile Aonnua nMerb rlenrpzQyra, uro6H Bbr3Barr, ocer.4arp\re Kon-
JIOI'IAHbIX -qacrull AgCl n no4nofr cPeAe npl4 cneAyroq[x ycnoBurx: rrJrorHocrb Arrclepqnofi 6a-
:u 5,6 103 xr/u3; IlrtorHocrb At4crrepcuonuor cpeau 103 *./*3; 

""r*o.t" i i0 -iii;,;iilil;-
rypa 300 K.
7. Paccqurafire pirMep rracrLlu AgCl n alleroHe, ecnr4 BpeMr r4x oceAaHr4r B rleHrpr4$yre cocra-
ezro 8 MI{H npv cneAyroqux ycnoBilf,x: zcxo4Hrrfi ypoBeHb 0,05 u; roneqnrrfi ypo",.rl 0,10 tr;
nrlorHocrb Al4cn-epcHofi Sznlr 5.6 103 xr/u3; nnot"o"t" .4r4crrepcuonuofi cpe4"i"O.lS, f O' n.7rtt
Bs3Kocrb 0,33 l0 -' Ila c; rracrora BpauleHr.rs qeHrprz$yrz 1g00 o6lwu:r^.
8. flocrpofire Syuruuu paclrpeAeneHusrracrvll tro puBMepaM no 3Kcrrepr{MeHTulJrbHbrM Afl.HHbrM
ce.qLIMeHraIILII4 B Ileurpo6eNHoM noJle: qacrora BparrleHlrfl qenrpu$yru2500 o6/vrnn; Br3Kocrb



cpeAbl I 0 - 3 fla c; nJlorHocrb Alacrlepcuoft (fa:sr 1600 rr/u3 ; nnorHocrb Ar4cnepcuouHofi cpe-
arr 1000 xr/u3 , BpeMt qenrpraQyr"po"attr" 15 nannyr; MaKczMaJrbHar Bbrcora oceAanrafl 5 cnr:
MaKcI'IMtlJIbHat Macca BbIIIaBIrIero ocaAKa (nocre rroJrHoro oce1anut) 40 10 

-u x., pac,cro{Hr4e or
ocv BparqeHlzq IIeHTpLI$yrra 4o rIJIocKocrLI na6mo4euuq 12 ct{. Macca ceAr,rMeHTarllroHHoro
ocaAKa, nonyqeHHoro r npo6IEpKax c pasHofi nsrcorofi crol6a cycrreH3r.rrr (x), npr.rne4eqa e ra6-
nr4ue:

x102,M....................................1 2 3 4 5

m 106. Kf ............. ..9,5 18,6 24,3 30,5 36,0

9- flocrpofire $yuxqzu pacnpeAenenr4fl. qacrwl no pa3MepaM no aKcnepuMeHTilJrbnbrM AaHHbrM
ceAlzMeHrarlr4rr B BparrleHr{.r{ rleHrpra0yrra 2800 o6lwun; Br3Kocrb
cpeAbr l0-3 IIa c; 1600 rr/rvr3; ,rrror*"tb Ar4cnepcr4oHHofr cpe.qbr
1000 rcr/u3; BpeM Hyr; MaKcvMaJrbHar Bbrcora oceftalls.6 cnr: uax-
CI'IN'IaJIbHat Macca BbtllaBlrlero ocanKa (locle [oJIHoro oceAauus) 48 l0 -6 xr; paccroqHue or ocH
BpaueHl4t qen:rpu$yrl4 Io nJlocKocrv ua6moAeHvrs, l4 crrl. Macca celr,rMeHTarlLroHHoro ocalKa.
ronyveHHoro n npo6tlpKax c pasnoft nrrcorofi cror6a cycleH3r4r,r (x), uprane4ena n ra64aqe:

x10',M................................... I 2 3 4 5 6

m-106, Kr.............. 5,7 8,7 10,7 12,313,3 15,0

10. flocrpofire $ynrcqLrvr pacrrpel'erenkrs. qacrurl no pa3MepaM rro oKcrrepilMeHrilnbHbrM AaHHbrM
ceII4MeHraIIrIt4 B BparrleHlas qenrpuSyru 2000 o6lrrmu1' tsq3Kocrb
cpeAhr 10-3 IIa c; 1900 xr/rra3; ,rnot"*tb At4crrepcuonnefr cpeAbr
1000 rcr/ru3; BpeM tyr; MaKcr.rManbHa{ BbrcoraocekaH.s 6 crvr; uax-
cLIMzInbHUI Macca BbIIIaBIrrero ocaAKa (nocne rroJrHoro oce4anur) 48 10 

-o xr; paccrosHr4e or ocr4
BpaIrIeHI4t qenrpu(fyrlr .4o rlJlocKocru na6mo2LeH:afl,l5 crvr. Macca ceAzMeHTaqrroHgore ocaAKa,
nonyqeHHoro n npo6zpKax c pasHofi nrrcorofi cron6a cycneH3r4r.r (x), upuee4eHa s rar6rX{l1e.
x10",M..................................,.1 2 3 4 5 6

m 106. Kf ............. .g,212,2 75,3 17,B Ig,02l,l

PefiruHr-rcourpo;rs J\b 3
l.Hafi4Iare napaMerpbl ypaBHeHlrt [y6uuuna-Pa4yruneurrra ro r43orepMe a4cop6quu 6engo-
naHayrne rpa T:298 K.
V.:89 'o-u r3/*on"

P/Ps 0,5 0,6 0,7 0,8 0,9 I

A 10' ,lrom/xl 24,0 28,3 31,0 36,0 46,0 55.0
Cqnrarr yronb Mr4Kpoloprrcruna aacopGnrolr.

2. Zcnolmya ypaBHeHI,Ie fly6uuuna-Pa4yurrenvva, paccuutaftre npe4e6nrrfi aA-
cop64uonnufi o6renr caxn no r43orepMe a4cop6quu:

P/Ps 0,3 0,4 0,5 0,6 0,7 0,8

A l0', nrolr/xr 3,7 4,8 7,7 74,1 18,7 2l,r)

Monrsrrfi o6reu a4cop6ara 88,8 cu3 /ruonr.

3. I'Icnolr3yr ypaBHenue ly6uuuna-Pa4yurKeBuqa, paccuur:aitre o6rev
a4cop6quu slaHai

IIop yrnr nlo r.rBorepMe



P/Ps 0,003 0.004 0,005 0,008
A, uom/rr

2.37 2,63 1',|',|

Molrrmrfi o6rena graHa 64 crrt3 /uo.ur.

4. flocrpofire rlHrerpilnbHyro I4 au(p$epenquirnbH)'ro Kpr.rBhre pacnpeAeneHr.rr rop a,u$op6enra
rlo paA4ygaM IIo AaHHrIM KoHAeHcaUur rapoB aacop6ara rryu T:293K (Vn,':18 cfr'lnaolr,
o:72,5to-t 4"./r').

P/Ps
0,1 0,2 0,4 0,6 0,8 0,9 0,98

?at l0', uolr/rr 0,25 0,5 1,5 8,5 20,0 24,0 26.0

ao.. lO',moll/Kr 0,25 0,7 1,8 13,0 27,0 28,0 2E,5

P/Ps 0,50 0,60 0.70 0,75 0,80 0,85

a*. 10',

lronr/rr
4,8 't 'll;L 10,8 15,1 2r,8 27,0

ao.. lO',Molr/rr 4,8 7,7 72,6 2r.0 26,6 27,0

6. llocrp<ifi're I4HrerpanbHylo u au$$epeHllr.rturbHyro Kpr,rBbre pacrpeAeneHrlfl rrep a4cpp6enra
no pa.rrr4ycaM rro AaHHbM KoHAeHcarlr4rr rapoB agcop1ara npu T:293K (Vr:18 cu'{uolr, o
:72,5'o-' 4*/r';'

P/I's
0,12 0,25 05 0,74 0,86 1,0

auo. 10', uom/rcr 1,0 1,4 1,7 )? 3,0 5,0

ao.. l0',uoJlb,/rt 1.0 1,7 2,9 3,8 5.0

5. Paccqzrafire y4emHylo noBepxHocrb a4copSeura ro.qaHHbrM {oHAeHcaquu uapoe rpn-
raHa trpn T:293K (V*: l47cM'lMorb, o:22,010 -'[x/rra'):

7. flocrpofire I4HrerpanbHyro ra az$SepeHrlr4irnbHyro Kpr4B6re pacrpereneHur 1op
a4cop6eura ro pa.qr{ycaM no AaHHsrM KoHAeHcarIur rapoB agcop6ara npu T:293K
cnrs/uom, o :72,5 10-3 4x/rvr21:

(Vm:18



P/Ps
4,2 0,3 0,4 0,5 0,6 0,7 0.8

aar.-101, Monb/Kr' 2.86 4,29 5,85 7.4 8,7 10,0 11, 0

ao..- 10',Monr/rr 3,3 8 5) 8,58 10,0 10,8 11,0 Il,4

9. llocrpofire r{HrerpanbHyro u auS0epeHrlraanbHyro Kpr.rBbre paclpeAeneHlrr nop
alcop6eHra ro paAl4ycaM IIo AaHHbIM KoHAeHcarlprr4 napoB a4cop6ara npn T:293K (Vn,:40,6
cM'/Mo.lIb, o:22.6 ''-' IN/nl'):

8. Paccqnrafire y4elrHyro floBepxHocrb agcop6eura rro AaHHbrM KoHAeHcarIuvrra

poB BoAbr uptr T:293K (V ,: 18 cl,n'luonl, a:72,510-3 4x/rr,r2.;:

P/Ps
0,1 0,2 0,4 0,6 0,8 0,9 1,0

aur. I 0',
uolr/xr

70 9,0 I 1,5 14,0 ))5 26,5 30,0

an." 10' ,ruolt/xr 7,0 10,3 13,5 16,5 25,0 27,6 30,0

P/Ps
0,1 0.2 0,3 0,4 0,5 0,6 0,7

a^ ,. 103,

uolr/xr

5,6 6,44 7)1 7,91 8,75 9,81 11,20

&4..

103,nlolr/rr
5.6 7) 8.26 9,7 9.94 10,56 11,30

P/Ps 0,5 0.6 0,7 0,8 0,9 ]L

aaac 70',

nao:rc/rr
24,0 28,3 31,0 36,0 46,0 55,0

ao.r l 0'
,uo.nr/xt

24,0 32,0 37,0 44,0 50,0 55,0

10. llocrpofire unrerpiinbHylo u au$$epeHur4zrnbH)'ro KplrBbre pacrpeAeneHrrr rop a4cpp6enra
ro_ pa.ql4yoaM rlo AaHHrIM KoHAeHcaIII4r4 napoB Merr4noBoro cnLrpra rryu T:293K ({n,:40,6
cu3/nrorrs, o :22,6-10"3 4x/u21:

I l. flocrpor"lre r.rHrefpanbHyro v ru$$epeH{rranbHyro KprlBbre pacrpeAereHuq
rop aAcopdenra to pa[nycaM rro AaHHbrM KoHAeHcaqilr napoB a4cop6ara rrpr T:293K
(V.:40,6 c*'/*ont, o :22,610 -3 

AN/rr,r2):



P/Ps
0,I25 0,250 0,5 0,62 0,75 0,86 l,o

aaac 10"

MOnb/Kf

)5 ?s
J'J 4,8 6.3 13,0 19,0 't) 5

aaec 1 0'
,Morb/Kr

)5-)- 3,9 s) 6,7 17,5 2r,0 ')) 5a- r'

12. PaccqzraftTe yAeJIbH)'Io rloBepxHocrb cr,rJrr.rKareJrr rro AaHHbrM KoHAeHcaur4r{

rapoB BoAbr npnT:293K (V,n: 18 cur/rraols, o:'72,5 l0 - i [N/v,;:

P/Ps
0,12 0,25 0,50 0,74 0,86 0,95

aaac 10',

uolr/xr
1,0 1,4 7,7 )7 3,0 5,0

ao.. I 0'
,uors/rr

1,0 1,6 )) )1 an 5,0

13. Ilocrpoftre IaHrefpzlnbHyro z azr[SepeHrlrlanbHyro Kpr4Bbre pacnpeAeJreHr4t

a4cop6enra no pruLrycaM no AaHHhrM KoHAeHCaquu lapoB MeraHona nprr
ctvrrh,rolrt, o :22,6 10 

-3 
Axc/M2):

rop
T:293I((V n,:40,6

P/Ps
0,1 0,2 0,3 0,4 0,5 0,6 0,7

aaa. 10',

rraom/rr

6.7 1)
' tv 7,7 8.5 9,2 10,3

ao."- 10',Molr/rr 6,75 75 8,1 8,64 9,2 9,9 10.53

14. P1cc11lp_lale- yAenbHyro noBepxH_o_cry qacgp6eHqa rro AaHHETM KoHAeHcairr4r4 napoq BoAbI
npuT:293K (Vr: l8 cv'/ruols, o:72.5 l0 -'!xclna'):

KonrpolrHble Borlpocbl AJrs npoBeAeHrrfl rrpoMelryroqnofr arrecrarlrllr (rauera):
1. HatrorexHoJtorrlq. HaHouareprlaJrhr. Llepapxut crpyKrypHbrx ypoBHefi lrarepza,ron.

Crpyrrypno-qyBcrBllTeJlbHhle xapaKTepr.rcruKkr HaHocrpyKTyplrpoBaHHbrx Marepzanop. Oc-
HoBHbre dtarcropu EX orrpeAenrroqr{e.

2. KnacczSurallLIt HaHoMarepuaJloB fro Lrx pa3MepHocru. Seorroqrrr HaHocr.rcreu. TonoxuMpr-
qecKiur rraMrrb. Mero qu a]F.'a.rrkrga HaHocrrcreM 14 HaHoMareprrano B.

P/Ps
0,10 0,20 0,40 0,60 0,80 0,90 0,99

aanc l0',
laom/rr

?1 5,3 6,2 8,7 10,4 1)5 13,4

ao..1 03

,Mom/rt

77 7,0 7,9 10,0 I 1,5 13,0 13,4



3. Beuec'reo. Oasa" KpucrarrnqecKarT crp)'Krypa. .de(fexrrr B Kpr{crannax.I4xxraccuQuxa\vs..
PasHonecTlrre 4e$errrr. VpanneHl{e 3aBr.rcr4Mocrr.r KoHrleHrparlrrpr paBHoBecHux 4e(feftroB or
u 3MeHeHr,r.s gHeprv r f u66 ca r{ reMneparypr,r.

4. fouevulte, ru4Hefiuue, AByMepHbIe H TpexMepHue 4e$exru. Brusspre 4e(fexron na cpoficrna
HaHOMaTepr.rnJroB.

5. Knaccra$uraulll4 MarepI{€rJIoB no cocraBy, crpyKrype, Sopuau cyruecrBoBalufl,u r[yqrquo-
HaJrbHbrM csoft crgaN,{.

6. Xuvruqecroe paBHoBecue. Cra6urbnbrg, ueracra6uJrbHbre u ra6zmnrre cr4creMbr.
7. Tepnno4znauu.recrplft 14 Kl4Herl,Ialecxuft xonrponr SopuzpoBaHr4s ueracra6uJrbHbrx cecror-

nuft. TTT- u CCT- Ar{arpaMMbr.
8. I,Icnomsonanue TTT- AI4arpaMM rlprr co3AaHLrurMurepnanoB c KoHTponr4pyeMbrMr4 cBqftcrBa-

nru. TTT- AlrarpaMMbr reneo6pa:yrcrlr4x cr4 creM.
9. PasHonecHble Ir HepaBHoBecHhIe [poueccbr. HepannoeecHbre lpoqeccbr B r43onupo]BaHgF,rx,

3aKpblTbrx kt oTKpblTbrx ctrcTeMax.
10. BsailN{oAefi.crsnfl. B cloxHbrx cI4creMax. Cnoco6u o6pa:onaHras lepr4oAlrqecKrrx crpyKryp.

O6rque npr.rHrlkr rrbr cauoc6opru rd caMoopr.aHr4 3arlrzrd.

1 l. Klaccu$r,rraqnr MeroAoB rtonyqeHzt HaHoMarepr4ilJroB no rr{ny lpopr'rupoeanprr HaHoprpyK-
Typ v cnoco6y nonyqeHr.rr u cra6uttuzauprr4 HaHoqacrr4u.

12.Xuwu'recKlre MeroAbI cIaHTe3a HaHoqacrr,r{. 3om-rerb MeroA. Crznres HaHoqacrr4u oKpr{,rloB 14

rrrlpoKcr4AoB MeTannoB.

13. 3olr-renb MeroA. Cznre: HaHorracrI4II oKcrrAoB ra rr4ApoKcr4AoB MeraJrnoB Merorou rurponr4-
3 a coorBercrB)rroqr4 x aJrKoroJrrros. Mex aFrra3M rr44ponn 3a.

14. 3onr-renb MeroA. Cuure: HaHollacrlru oKcr4.{oB r{ fr.rApoKct4roB MerannoB cononvKoHgeHca-
uuefi cooreercrBylorq[x arKororsron. B o sMo)r{Hhre MexaHr43Mbr peaKrlr{u.

15. (DraszKo-xI4MrIrIecKI,Ie Msro.4bl cLIHTe3a HaHoqacrlrq. fr.r4porepuamnufi v coJrbBarorepMaJrb-
nrrfi cunre:. Cyrs Mero.4a. Ycrosz.s [poBeleHr4q rpoqecca. Boguoxnocrb rlonyqeHu.fl rrac-

. rr4rl c KoHrpoJrlrpyeuofi crpyrrypoft.
16. KonnouAHble HaHopeaKTopbl. Mnqermr. Tnmr MrrrlennrpHrrx cr4creM, o6pa:yenabrx MoneKy-

nalrz llAB.
17. Ko:uouAHble HaHopeaKTopbl Muqemru. Crpyxrypa MurIeJrJr, otrpeAeneHHas. u3 reoMe[p[qe-

crux Q amopoe. HopvraJrbHbre ra o6pauenr{bre MarleJr.rrbr.
18. Ko,rnourHble HallopeaKropbl. Mnqeurrr. CuHre: n o6parrlenHbrx Marlennax.
19. Mraqertrlbl II MI4KpogMynbcIrI4. Xrauuqecroe ocaxAeHr4e KaK oruHu3 MeroAoB cr,tHTe3a HaHo-

rracrr..rq. OcnosHrre Sarroprr. Bnu_srclque Ha nporeKanue pearqufi.
20. Mrzrpo - vr MLTHLT- sMynbcrlr4.
2L Cnlot ez B MptHt4 gMy rrbcnflx. flo.nyvenue rn6pz4urx Marepv anoB.
22.Cusrez B nojrl4Mepl43oBaHHbx MzuennspHbrx crpyKrypax. llonyveHue 6lor-cononuMgpoB.
23. Mzqenlu, 6nclou, Be3r,rKyJr;r.

24. CuHrez B rIJIeHKax Jlegrurcpa-Ero4xerr. llpznqznvaJrbHas. cxeMa MeroAa.
25. Craures B TIJIeIIKax Jlenrurcpa-Bro4xerr. Xapaxrep 3aBr4crrMocrrr crpyKrypbr nneHKr4 pr cre-

rreHpr cxrarr4_fl rr TeMnepaTypbr.
26. Cuyrez B uleHKax Jlerirrrlropa-Blo4Nerr.
27. Cusrez B II-teHKax Jleurvtopa-BroANerr. MeroAu HaHeceHV{ rrneHoK Ha rBepAyro no4epx-

Hocrb. flonyueune Mynbrlrcnoen. Mylrruclou X-, Z-,y- Tr.rrroB.

8. yIrEEHO-METOAI4qECKOE I,I I4HOOPMAUI4OI{HOE
oEE CIIEqE HI,IE AI4CIIU IIJII4HbI

XI4MI4TIECKI4E OCHOBbI HAHOT'EXHONO|I4IZ

Ocuonnaq fi r{'reparypa:



1. MuHrro H.2., Crpoxona B.B., XepuoncxnrtW.B., Hapueu B.M. MeroAbr ronyqeHr{fl r.r csoft-
crBa HaHoo6renron. M.: <DJII4HTA, 2013,165 c. (4ocryn trepe3 6n6ruaorexy BilY)
2. Crapocruu B.B. MarepplurbrLr Merorbr HaHorexHororuft. M.: 82HOM,2015,450 c. (4ocryn
qepe3 6ra6rurorery BlfY)
3. Muuruna E.[. MeroAbr rtonyqenvrsu uccneAoBaHr4r HaHoMarepr4zrnoB ]r HaHocrpyKTyp. M.:
BI4HOM, 2013,192 c. (4ocryn qepe3 6ra6ruaorery BlfY)
4. Illa6arusa T.IrI.. fo.rry6en A.M. Hanoxnunq r.r HaHoMarepr4irnbr. M.: MfTy rarvr. i{.3. Bayvra_
na,20I4,168 c. (aocr)'n qepe3 6z6lr.rorexy BlfY)

[onolHureJrbHafl Jrr{Teparypa :

L Crrosa A.C.
HorexHoJrorzsNa. M.:

flolyueuue r4 LrccneAoBaHue HaHocrpyKryp. Jla6oparopnufi
EI4HOM, 2017,148 c. (4ocryn qepe3 6u6rurorer<y BlfY)

[paKTr{K}'l{ rro Ha-

2. fycen A.?I. HanoMarepuanbr, HaHocrpyKrypbr, HaHorexHoJroruu. M.: <DI43MATJII,XT, 2009,
416 c. (4ocryn qepe3 6z6luorercy BlfY)
3. Prrxouxoe [.W., Jlenuna B.B., [sz4sLrrypu 3.JI. Hanorraarepururbr. Vqe6noe noco6nq. M.:
EI4HOM, 2014,368 c. (4ocryn qepe3 6u6luorery B:rfY)
4. AH4praencruftP.A. Ocrrosrr HaHocrpyrrypHoro MarepuaJroBe.qeHlrfl. M.: BZHOM,2014,255
c. (4ocryu qepe3 626;ruorery BilY)
5. Cepreen f.B. Hanoxunaug M.: Mfy, 2007,150 c. (4ocryu qepe3 6n6lnorery BlfY)
6. O:epnrerufi B.A. flosHaeNa HaHoMr4p: npocrhre sKcrrepvMenrrr. M.: BI4HOM, 2012, ll2 c.
(4ocryn qepe3 6u6lzorery' BlfY)
7. forosllH IO.I4. OcHoeH HaHorexHororzfi. 14.; \z[arruHocrpoeHr4e,20lt2,280 a. (locfyn ue-
pes 6ra6luorexy BnfY)

Ilporparvrrvrnoe o6ecueqenr.re u llnrepner-pecypcbr.

l. http:/lr,vwu'.scirus.comf

2. h1_tp;lylylrilhlrk"lib,rul

3. ht!p_1w lnr,+_1j&,rs&aqksl

4. http:iiwrvrv.iupac.org/

5. WA;XJ94.6U1 9.2_1*&9/Cre1!eg!e!tre4r.aqp

6. blp :,rywww. ak. c ne m istry. bsu.b-v/current,,ful ltext.htnr

7 . http :/1r.vrvr.v.anchem.rry'literat_ure/

8. httll:iiwrlnv.scienceclirect.coln

9. htip:i'lcheintecl.ru/lih/book

1 0. hfUl/x*ryuefurgrst/2s
1 1. http:ildjvu-inf.narod.ru,/nclib.htrn

1 2. l11p://r'vll'lr',clqqvigruald

1 3. [rttp:/r'\lnl.w.uspkhim.ru/

I 4. htrp:liu:Wlt'.fgfuuillatabase.Aspx



8. MATEP}IAJTbHO.TEXIIUqECKOE OEECTIEIIEHI{E
AIICUI,IIIJIIIHbI

XI,IMI4IIECKI,IE OCHOBbI IIAHOTEXHONO| I4fr

IIpr.neuur,r JreKrlr,roHrroro Kypca rlalonruyercr unQoprraaqlxr, rpeAcraBJren
3alaFr,rs Anfl rrpoBeAerrrr{ KoHTpoJrbHbx pa6or ucnonmyrorlel, n roM qr,rcJre, B

Bapr.raHTe.



Pa6oqaq [porpaMMa ALIcqunnI{HhI cocraBJreHa B coorBercrBr,rr4 c rpe6onaHu5nnru @

HarrpaBneHurc 28.03.0I HanorexHoJrofrr[ r,r MtrKpocucreMHar rexHr,rKa.

K.x.H. AorIeHr CNrupnong H.H

K. x. H. cr.H. c. la6oparoprru xr.rMr,rqecKoro axrzrnr43a Of By
orHbrx)) Bolrruanon [.C.

flporpanarraa paccMorp eHa v o4o6pena Ha 3aceAaH zra xaQe4pbr xrrMr,rur

flporoxor Ng X or 6 oz 2 o1a

3ane4yroqnfi ra(fe4pofi /Kyxrun B.A./

Pa6o.rar rporpaMMa n o4o6pena Ha 3aceAaHzu yue6Ho-MeroAr.{eprofi

Ha[paBneH us 28.03 .0 | HanorexnoJrorlt u r.r MrrKpoclcreMHzur rexHr.rKa.

flporoxon Ns // or 2 7. e4, 20

flpelce.qareJrl KoMrrccrrr4
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JIIICT IIEPEYTBEPXAE lt.Ufl
pAnorrErinporpAMMbrrorcrlrdrrJtrrrHbrGuoAvnrt

Pa6o.rar rporpaMMa o4o6peHa Ha yredHrrfi ro4

Ipororon saceptaHufl raQe4pu J\b

3ane4yroqzfi ra$e4pofi

Pa6oqas nporpaMMa o4o6peHa Ha yre6Hrrfi ro4

3are4yroqzft raQe4pofi

Pa6o.rar nporpaMMa o4o6peHa Ha yledHrrft ro4

llpororon 3aceAaHrlr raSe4pu J\!

3are4yloqzft raQegpoft

roAa

C.M

C.M.Apafterq


