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l. rIEJrr{ ocBOEHLrfl [rrc\r4rrJrvrHr,rI]elr ocnoe*Lrfl ALrct\t4ttJII'IHbI: c$opnrrzponarb ocHoBbr rexHoJrofr4qecKoro Mbrrflre'r,r" DacKDbLrb
B3aaMgcB{3r{ Me)I(Ay pa3BI4TIreM xrrMnqecKofi uayxu LI TexHoJrorrIlz trpor.r3BoAcrBa HaHopa3Meptrt* 

" "u"o-cTpyKTypHbIX MaTepI4aJIOB, IIOATOTOBIITb cTyneHTOB K aKTT4BHOMy rZ3yrIeHLrrCj cfieqfiaJrbHbrx Arrcqt4rrJrlrH,pa3BI4Tb B HI4x rBopqecKoe orrloilreHl4e flo ocBoeHI4ro 3HaHI{fi rexnolorI4l4 rlpor.I3Bo.qcrBa HaH.oMareprruuroB,
Koropble onpeAen-f,ror rlocneA)''rclllylo crleqr{aJII43aIII4Io BbIrIycKl{HKa z $opwrnpyror coAep)rLaHrre yue6noro
rIJIaHa rloAroroBl(n 6aralanpa llo HarIpaBJIeHI4ro 28.03.01 <Hanorexuoooa* n, rr"opoa"creMFrar rexHr{r(D).

Sana\n:
- I,I3YqEHVE OCHOB TIPOI43BOACTBA HAHOMATEPI4ITNOB N3 I(EPAMIIKII:
- Lr 3yr{eHue MeToAo B rrpo r1:3B OACTB a HaHOKepaMr{Kr{ ;
- odyueuue MeroAaM 14 rIpI4eMaM paspa6orxz HaHoMareprraJroB r{ r(epaMzKr4 14 [prrMeHeHr4-s wau6o-

n e e p ar{rr o H arrbHbx rexHo Jro rl,r fi .,n; Ix 14 x rr o n1n {eHIz_{ :

- 3HaKOMCTBO C HeI(OTOpLIMII KOHKpeTHI,IMII XI4MI.{qeCKIIMLI [pOI,I3BOACrT.BaMrI,
lpeAMerHo AeMoHcrpl4pyrorc-f, ocHoBHbre reoperr4qecKrre rroJrorteHlz_S KVDCa:

Ha [prr]\4epe KoTopr,x

2. ME]CTO AI4CIII4[IJII4HbI B CTPYKTYPE OilOII BO

finc4untmna <XuuraqeoKils rexHoJlorrrr HaHoKepaMrrKr4)) crTnocrrrcr n 6a:oeoft
TIJIAHA.I

flpepererz:rrrbl AIrcIII4rIrII4rIbI: xkrMzrfl., xIrMI4qecKrIe ooHoBbI HaHoreKHororn[.

tracrtr yue6uoro

3. fIJIAHI4PYEMbIE PE3YJIbTATbI OEYIIEHVIflIIO II]4CIII4IIJIIIITElllannpyevble pe3ynbrarr,r o6yueHlzs ,,o Al4cut4rrnr4He, coorHecerrHbre c; nnaH?rpyea4brMr' pe3ynbra-
raMrr ocBoeHus OIIOII

Koa 0opnarzpyeMbrx
ttonrnereHuuti

Yponeur ocBoeHr4.rr

KOMI]ETEHUAII
lllnanzpyeMbrepe3yJrb'aruo6yven"-"tto-at&tprtrJrtt-t"*up*ro

pr43yrouue orarrbr $ opnarapot aHr4 rr KoMner e stJvu (norta:arenz
gglgglllAol4rlgrg Hrl4 14 ) __
_____L_____

JilOntb ocHoBHbte MeTOAHKh 3KCllepHMeHTaJIbHt,lx hccneAoBa_
HZfr Crauresa v aHarr43a Marepuilnc)B r{ KorvriloHeHTOB HaHO- 14

MrrKp o cr4crelruofr rexuurcz,.
Vnemo rrJraHr,rpoBarr, r.l npoBoAr,TE, prccrreAoB a'nrr,o cHHTe3y z
AHAJIII3Y MATEPZULIIOB H .KOMTIOHEH'I'OB HAHO- IZ MUKPOCHCTEUHOfr
TexHuKr4'

Bnad emu HaBbrKaMpI nnt6opa onrr{N4ar.rbHbrx MeroAoB npoBeAe_
HH,q UCCIEAOP,AH]1'iA MATEPI{ANOB A II:OMIIOHCHTOB HUIHO- LI M]AK-
pocncrenauofi rexuuru _

I z
IIR-2 qacmuuHoe

IIR-4 uacmu4Hoe 5H0.mb 0a3oBoe KOHTpoJr6r{o-a3rdepuTeJrbHoe o6opy4oaauwt
.qJr.s MerponoftrLlecr(oro o6ecneqeHuq r4ccnelolnuui,t u npo_
MLIIITJIeHF{o|O rIpoH:JBoAcrBa FlaHor\'{areplzaJloB z I{x KoMrroHeH-
TOB;

Vu ema ocyrqecrBnrrrr, Arzarr{ocrr4Ky HenoJraAol( H \acruqHr,rir
peMoHT I,I3MOpI{TOJIbHOIO, ALIafHocTHr{ecKofo, TOX}IOJIOIUqOCKO_
ro o6opyAoBaH:afl;
Bnod e mu HaBbrKaMr.r MoHaropr4Hril Aria.Hocrr4 Lrecl(ofo, TexHo-
rofl{qecxof o o6oDvltosa H Dq



T
4. OEbEM r4 CTpyKTypA AlrcUr4rrJrrllrbr

AUoMK Oo'rr, AITOqI4TIJILIHII cocraBJuler 5 3aqerHHl e.maHrzurr- I8( qac.
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TIIBHI,IX METO-

AOB

(n uacax I %o)

(Dopulr

reKyulero KoH-
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cT14,

rlroprr.ra npblrenry-
roguorZ

aTreaTall,ult
(no ceuecnrpatt)

H

(.)

F

o
()
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Fr

d
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F
\o
tr
o
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\o
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(-)
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PasAel 1. I{aHocrpyr$ypHr,re Mareprr-
AJII'I
Tenra 1. I4c-ropux pa3BurLrfl HayKr4 o
HaHocTpyKTypr4poBaHHbrx MaTeprzaJrax.

,7
2 I A 2150

2 Terua 2. Xapaxreprzcu4Ka HaHocrpyK-
Typr4p oB aHHbrx MaTepr4aJroB.

7 2 2 4 2/50

3 Tenra 3. Crpyxrypa HaHoqac.u4rd r.r HaHo-
cI4CTeM.

7 3 2 1 A 2/s0

4 PasAefl 2. lasoQasnrrfi cunrreg HaHHo-
MaTepr,raJrolB rr Ha x{ ocTpyr0yp
Tewa 4. lasorpa:Hrrrt MeroA cr4HTe3a
HAHOMATCDI,{ANOB

l 4 2 I 6 2/50

5 
| 

Terua 5. Curjreea HaHoKpr4crilJr,n^"cnr* l-
I Hl4rpr4AoB 

I

5 2 5 2/50

6 Tenra 6. Pacnrrlrzrelr,urril nlapolr,rs 7 6 z 5 .2/50 Pefir'uHr-xourpolt
Ir! 1

7 PasAe.n 3. Xfltr.ru.recKr.re Meroabl cItH-
Te3a

Teua 7. 3o,rr-relt cr4HTe3 Har{oqacrl{rl

7 7 2 I
"21s0

8 Tepra 8. MeroA peBepcr4poBaHrnr Mrl-
IIEJINbI

7 B 2 I 4 2.1s0

9 Tenla 9, Tepvn recrr.rfi cr.rH,re: r43 npe-
KepaNtr.FrecKr.rx rroJruMepHbrx npeKypco_
DOB.

7 9 2 I 4 2/50

10 Par4en 4. Texno.flornq ynpar.naeuofi
KpucTaJIJrrI3arIr{u oKcr{AoB nptr cneKa_
Hlttt,
Tepra 10. Kpncranrrzrarlrrr oKcr.rAoB
MeTar'lnoB npt4 cleKaHHfi .

7 l0 2 I 5 2/s0

l1 Tenra 11. KourpolapyeMoe repMrrrqe-
cKoe pa3JIoXeHr{e MeTaJrJroopraFIIrlIecKr4x
rrpeKypcopoB.

7 1.!
ll 2 I 5 2,1s0 PeiluIrrr-xonrpolr

Ne2

I2 Jlercqr.rq 12. Cauoopralraarlutr HaHorra-
cTr4u.

7 12 2 I 4 2/50

l3 rPasAer 5 . q)yrrepeHbr H yrJrel)oAr{rre
HaHorp;,6rcu
Tema 13. Hanoxr.rnruq rpynlbr yruepoAa
A KDEMHI4'I.

l _tJ 2 I 4 2ls0

I4 Terlra 14. Xwtvrua yrJrepoAHbrx HaHorpy-
6ox

7 14 2 4 2/50

I) PasAer 6. Oco6essocra xnMnqecKux
u {luravecrcnx xapaKTepr.rctr.arc rraHo-
MaTepI{aJ'IoB
Tema 15. Pasuepnrre stfQexrsr n HaHo-
XI,IM14II rIaCTIIII I{ HaHOCI4CTeM.

7 t5 2 I z

4

5

a
J

Z/JJ

2/25
l6 Tenra 16. BnrcoxonnorHbre HaHocrpyr-

rypr4poBaHHbre cr4cTeMr,r.
1 t6 2



Terva 17 . Czure: TyrorrJraBr(r.rx oKcr4AoB

Tenra 18. Cpannurenurbre rexHrlrrecrr4e

Bcero sa 7 ceuecrp:
JK3aMeH \2 I \.)Halnqrae B Arrcur4nnr4He KII/Kp

Zroro no Ar4crlr.{[nr{He
3KsaN4eH (27 u.)

| - CogepxaHue JleKur,roHHbtx gaHqruil rro Ar{cqr{[J1tHe
Paegel 1. HanocrpynrypHr re MarepuaJrr,r
Tenra 1. r4c'ropuxpa3Burrr' HayKx o HaHocrpy*Typr4poBaHHr,rx Marepr4irnax.
co4epxaulle reMbI: 1' Bne4enne. llepnrre 

"uy"tua 
ynoMr4'aHuflo MaJrbrx qacrr{l,a)i.2. @axla.rec;xoe Haqano u3yr1s-HI4's HaHocrpyKrypHoro cocro'sHl'I.s' 3' oco6rre cBoficrsa Ir crpoeHlre Mrurbrx aroMubrx arper.aqrzfi. 4. Bue4peHue B rexHo.rror.ar4npol'I3BoAcrBa rpaH3ucropoB Iz JIa3gpoB HaHoMarepl{anos. 5. Haqano IzHTeHcIiBIroro ro3Hanr4rr rBepAoro reJr€t r4 pa3Burrr.{ Tex-HrIKr.r MaHr4[ynup oBaHj4fl aToMaMr{ r{ MoJreKyJraMr4.

T e rs a 2, Xap anrepl.rcu4ra HaHo crpyKrypr4poBaHHbrx Marepr4uoB.
cogepxauue reMbl: I ' o6rqa.u xapaKrepl4crl4xa HaHocrpyxryp. 2. Mo4err.r crpoeH14fl ra Qoprr,ruponaHru Hauo.racr,.u. 3.Kolr6r.ruaql.u crpyKrypHbrx 3JreMeHToB IaHoiracrnrl,
Tema 3. Crpyr<rypa Hauor{acrrrrl r4 HaHocr{creM.
coqepxaulte reMbt: 1' YpoeHu lrepapxlfirHaHocrpyr(ryp. 2. oco6enHoc'rrr BJrr4rrHraf HaHoqacruq Ha cnoficrea Qopmlr-pyeMbIX ttsgenufr' 3' orHeynopnaflilprlporaoKcltAoB MeriurJroB. 4.Brrusttue cnoco6on no.[] reHaf, Ha rrropifo.norr4o HaHoMare-puaJroB.

PasAen 2" rarorfasHbrr-r cnHTes HaHHoMareprraJroB r{ HaHocrpynryp
Tema 4. lasorpa:rtrft MeroA caHTe3a HaHoMarepr4aJroB
cogepxauue rer4bI: 1' conperraeHHble gKclepIIMeH'ranEHEre MeroArr lrccJreAoBaHrzfl BertlecrB. 2. 'rexur.'<a Ko'AeHcaun,,rasa'3' cxeltarznoeofiycraHoBKI4AnrInon){eHvfl EraHo',aaruur43_nepecbrrqeH'ofo rrupa.4.Mo4epura:aqr{rrnpoueccaKoH-

:::::l::^*a rpa rpol4sBoAcrBe HaFlorlacraq' Cxeva ycraHoBKI{. 5. iepuu.recno. ,.,r'up,"rrlre. 5. Hanrrreurae . 6.Jlasepnoer.iclapeHre
Te nl a 5. CnHresa HaHoxpr4craJrJt r{!re cKrrx Hrrrpr4AoB
CoAepxaHlte reMbl: 1' Mero4r'l rasosofi KoHAeHcaq?rr4 .2,cumes HaHo*pr4cranJrrrlrec.Koro Hr.rrpr{,{a aJrror,rr4Hr{rr B rroroKeaMMI4aKa' 3. Ilaporf aroer,ril cunres HLr^tpvlla arroM:lrlr4rB rroroKe asora. CxeN,ra ycraHoB*r4.

Tetra 6, PacnrrlrarelrHrrfi nzpolz:
CoAeplraHue reMbr: I' Pacnltlnrellnrrfi nIdpoJII{3 oxcrrAoB MeraJrJroB.2, v ranosxfl !,n{ pacnbrnr,rrerrbrroro ,r4ponrBa3' Mareplranu AJITI nprIMeHeH2ls Bpacnbl.u4TerbHoM rrr4ponr,r3e 4. lllauenulre peaKTopbr 5. upennayrueorBa r4 HeAocrarxr,r rrJra-MeHFlbrx peaKropoB.

Pas4en 3. Xr.rllu.recrcue MeroAtsr cuH.re3a
Terua 7. 3olt-relr crrHTe3 HaHoxIacrI4rI
co4epxa ulre reMbl: I . 3olr-relr cnoco6 cIrHTe3a HaHoqacrr{rl 2. cxe*ra3oJrr,-feJrb cnoco6a 3. cxeua ycraHoB*u no-nyrIeHl4f, cQepuvecrnx qacrr{rI reneo6pasHoro Marepr4iura 4. MexanrzsM rr{Aponr43a zurKor(cr4AoB MeraJrrroB 5. 3anncrnrgcr6 cKo_pocrr4 rrrApoJrrr3a or pa3nr4lruux Qaxropoe. 6. v4aleuue pacrBopr4TeJn 14 cyrxr(a.
Tervla 8. MeroA peBepcupoBaFrr,rrr MnrleJrrrhr
cogepxauue reMbl: 1' Penellcanuble MITu.JIJI'I 2. MeroA rroryqeHr4s KepaMrzqecKrrx Ha.Hoaracrrt{ ocaxlteH'Ie'r rz3 pac-rnopa corefi npeKypcopa. 3. XuMn{ecKrar,i cuures npeKepaMhqecKr4x nonr4MepoB.

,le r', a l. Tepulrvecxzii c zHres It3 np eKepaMr+recKlx uoJrr4M epHbrx rrp eKyp cop oB.
co4epltautte reMbl: 1. orrxr'tr arraopQnrx npeKepaMrue"nr* ,ropo'uno". ). i*e"ra ycrar{oBKr4 noJD {eru, yn6rpa3epeHna3epHbrM cnoco6ou. 3. Mexanoxnawrccrcuh cr4HTe3 4. Crpyrcrypa HaHorroporlKoB, rroryi{eHHb]x r43MeJrrqeHzer\,r B [JraHcrapHbrxMeJrbHr4rlax c [pr4MeHeHr4eM KaTaJrrB aTopa II3MeJIbqeHIlfl

Pa3rcil 4. T'exnororl'rq yfipzlBrqeMoii rcprrcralnl,r3aqrru oKcruAoB rrprr crreKaHr,rH.
Teua 10. Kprlcrallrasarlr4rr oKcr4AoB MeraJrJroB [pr4 crrexaHr{rz
cogepxauue reMLI: l' Kpacranlnsuu^ ona"AoB MeraJlrroB 2. crpyrrypHrre oco6errHocrr4 HeopraHr4rrecKr4x Ha'opa3-MepFIbIx rlacrrll $oprvrupyenmlx l]pu cr{eKaHl{rr 3. Xra\aasl{ cBr3u KepaMlrrrecrrdx HaHoq acrur\. 4. ]hr.r.sHr,re rroBepxHocrr4 Kpr4cran-JIOB.

Teiua 1l' KoHrponzpyeMoe r*pMl{tlecKoe piBnoxeHrre MeraJrJroopraHrrqec*r.rx npeKypoopoB.
co4epxaulle reMbl: 1' (DopuaponaHl{e [ayrl{Hono4o6nrrx crpyKrypbr z, ooplauponanr.re xy6ono4o6Hrrx KpucranJrw-ros' 3' @opnar'ponanne crpyKrypbl Alro*cn.Aa 'IuraHa. 4' crpyrrypa HaHoqacrr,rq coe4uuenr.rfi ]rpeMHr4rr, cBr4r'rlil, ur4p*oHr4rrJlexqun 12. CawoopraHr43arJrrr r{aHorracrr4rl.
co4epxtaHtle reMlt: I ' HaAn'ronerynflpHble crpyrTyprr c yqacrrreM HaHorracrr4rl . 2. llolyuerurr Halrorr€rc,rr4( pa3nr.rqHo-fo pa3Mepa u 4,opnalr 3' llpoqeccu op,a'k'arJr4vI4 caMoopfaHa3ar\wvr,."aH'"acrrru Ha rrplMepe rra'rrrrr cepe6pa fi 3oJrora. 4. rlpo-qeccsl TpaHcJIIqI'IOHHOTO I4 OpI4eHTaUITOHHOfO ynop.rrAorreHlrr HaHoqacrr{I{ 5.llpo6leurr .o.4ur-" rrr.ropoHHbrx nangnpq6opoo.



. Oyllepeuu. 3. peanqrza 3aMeqeHr4rr x,roprftyllepeHor 4.
rasoB B drylnepeHu 6. perylzponurrr. p.unqroousorl cuo_

y 6 ox. 2. Craures yfJrepoAHbtx naHorpydo rc. 3 . Xuyrua HaHorpy _

oHaJrbHbrx rpyffr. 6. Bue4trlenue aroMoB 1,{ l\,{oJreKyJr B MHoro_

xapaKTepHcTr.tK HaHoMAT.ep!raJroB
HAHOCI4CTEM.

HaHoxI{Mr4r4 2. 3 anucrl naocrr, cB ofi cre Marepr.raJroB or p a3Mep oB
4. Oco6eunocrz lpzsz.recxlax. csorlcrs oni'Ao" naerarnoe 5.

[cTeMbI.
HOCTpyKTypapoBaH'brx clrcr.erd. 2. ceepmacrnqnoc* n rn6_
bI pa3Br4Tlr{ HaFIOTexHoJrofr4 a oKcr{AoB MeTaJIJIOB.

lrrxoB B BbrcoKoreMrreparyprro[ [Jra3Me 2. Culres npospaqHotz
LtcrvrKr4 HaHOMaTepI{aIroB .

I4 HAHOMATEDI{AJIOB

e 14 CTeKJTOI(pI4CTiutJrI4rrecI(ze noKpbrTt4tr An.rr
I 14 Marepr4a.lbr Ha rlx ocHoBe. 3. pecypcoc6epe_
)lTrrqecxr4 rlpo3parrFrr,Ie Marepwanbl" 5. Hosrte

Co4epxa uue .na6o paropu rrx ga uqruii rro AlrcuurrJt 14H e

Pasler 6
Teva 15. TtrK HaHoMarepHaJroB

JIa6opar
a6oparopuuu K)/pcoM Ar4crlarrJrr,rHb]. BnAa.la saAa_Hr4fl Ha BbIrIoJIHeHp{e na6oparopnofo npar(TLrKVMa.

Tepla I 6. Bucor<o uorr"r. nino"rpynryp"po"unH6re crzcreMbr.

*o. , ,offi6ffit":ff],'er'e 2' llrrnonneune na6oparopnoz puoor", l\s 1. (oa3orarBep'aoHH'rft cunres nanocrabrena. cy-
Teua 17. Cuure: TyrorrJraBxrzrx oKcrr,rloB

pa6oru J,,l! 2. < (D as ouHB ep cz oHHbrfi cr.rures T,ep uo (popii,ron aHv e
crbrx crlcreM Ha ;x[Axr{x nopoo6pa:onareJlrx"

HaHOMaTepr4aJrcrB

pa6orrr J\s 3. <OnpeAeneHl{e csolicre HaHocr{creM)r. 3arqzra

CogepxsHus rrpaKTuqecK ux zarurnuil rro AucurrrrJnlHe

aHHbrX MaTeptlalax.
Ha.rvfl o MaJrr,rx rracraqall. i2. @axraqecxoe FraqaJro r43yq9-
MaJrlrx aroMgbrx arperarlufi. 4. BHeApeuae B TexgoJroftrr4

€,'O I,IHTEHCUBHO.O IIO3IIAHI4'I TBCPAOIO TEJIA II PA3BN''IIII TEX-

pr4zuroB.

yxryp. 2.Mo4etu crpoeHrrrr u QopnazpoeaHru rraHor{acrr4rI. 3.

co4epxaHue reMbl; 1' vponuz vepapxwHaHocrpyKTyp.2. oco6euHocrr.{ BrLrsHrrrr Ha.Hoqacruq na ceorzcrea rpopr,,ra-pyeMbIX ,^,Qnr4il' 3' orueynopuaflrrpuporao^cl4AoB MeraJIJIoB. 4.Bn",uuecnocodos nonyiler{r4.rr ua lropipolorr4ro ]JaHorv'are-p14 anoB.

ra:a. 3 erlecrB, 2. T,exutxa r{ouAeHcarrrdrr
4. JMo4epnzsarluj{ npoqecca KoH_AeHcaIII4Ir ra3a npu npol43BoAcrBe Ha'or{acrarl' cxeua ycraFloB Hr,re. 5. Hanlueuue'. 6.J1asepHoer4cIIapeHr{e

Te nr a 5. Caures a HaHoKp r4cramr4 9 e cr(I4x HlrrpI4AoB



cogepxanne reMbl: 1. Me'rogu rasonoft I(oHAeHcar{r.1[ ,2.cnurez HaHor(plrcraJrnrrqec*ofo ."LrrpupacurroMr.rHr4s B ,oror(eaMMlraxa. 3.Ilaporla":orrrfi cuHres HztpuraaJrroMr4Hr.n B rroroKe agora. Cxeua ycru"o,rnnr.

Tema 6. Pacnrrlnrelrnrrfi lnpola:
co4epxcaur'te reMbl: l, Pacnr,rnurenrnrrfi nltponl{3 oKcr{AoB MeraJrJIoB. 2, vc.ranosrru Anf, pacnblJrr{'eJr6Horo nr4ponr43a3' Marepuaml Anfl npI4MeHeHIr.{ B pacIrbIJIIrreJIbHoM nr4poJlr3e 4. llnaueuHbre peaKTopbr 5. llpeuuyuecrBa r{ r{eAocrarKr4 rrna-MeHHbrx peaKropoB.

Pasgen 3. Xttnru.recKue Me.roAbt ct HTe3a
Tema 7. 3olr-relr, cr{HTe3 uaHor acrr4u
co4epxauue reMbl: 1. 3o"rrn-renr cnoco6 cIrHTe3a HaHoqacrr4u 2. Cxeva3oJrr,-reJrb crroco6a 3. cxeua ycralroBKr{ [o-il\/qe[Lrfl ctpepnvecxnx qacrl4u releo6pa:uoro Mareplriua 4. Mexanrz3M rr{Aponusa anKor(cr4iqoB MeraJrJroB 5. ilanucuiiaocrb cr(o-pocrr4 fr4ApoJrr43a or pzt3Jrrrrrurrx tfarropon. 6. y4aleur4e pacrBopr4Ten, r4 cyrrrKa.
lTenra 8. MeroA peBepcr.rpoBaHr4, Mr{ueJrJrbr
CogepllcaHtle reMbI: 1. Penepc;zrHsre Mr4rIenJILI 2. MeroA noJl)^{eHrrr KepaMlrqecKr4( rraHorracrr4rl ocpr{AeHpreM n3 pac_

re op a c oleft [p eKyp c opa. 3 . Xr.rrrall.recxrzft cr.firreg np eKep aMr4recKr4x lonr{MepoB.
Teva 9. Teprrauvecxlrfi cuures I43 npeKepaMr{qecxrrx rroJu4MepHr,rx upeKypcopoB.
cogeplxaHrte reMbl: 1' olrur alropQnrrx npeKepaMr.rqecKr.rx ropourKo". 1. C*eru ycr,aHoBKr.r nor) reH^rr ynbrpa3epeH

na3epH6IM cnoco6ou' 3' Mexanoxzrr'ruqecxrzfi cI4HTe3 4. Crpyrrypa HaHonoporxKoB, rroJryqeHn:brx rr3MeJr6qeHr4eM B mraHerapHbrx
MenbHurlax c [pr{MeHeHI{eM KaTaJrI{3 ilTop a n3MeJIbqeHr4rI

Pasger 4' TexHorornq ytrpaeJrneMofi npucral.ru3aunu oKcr4AoB nprr c[eKaHHr,r,,
Terua 10. Kpacra-ru'sarlrlrr oKcr4AoB MeraJrJroB rrpr4 cnexaHr4r{.
coqepxauue reMbI: 1. KpacTaruruaul{f oKcITAoB Mer€IJrJroB 2. crpyxrypnrre oco6erurocrr4 HeopraHhrrecKr4x HaHop.B-MellHbIX rIacrI4II Sopuupyeurrx rpl4 olreKaHuu 3' XuvrutM cBf,3r4 KepaMrrrrecKax HaHoqacrr.{q. 4, Bnuruug rro'epxHocrrr Kpr4cran-,[oB.

Ten'ra 11. KonrponupyeMoe repMl4qecKoe pa3Jro)r(eHr4e MeraJrJroopraHrirrec*r4x rrpeKypc)opoB.
cogepxanue reMbl: 1' oopvrzponaHl{e nayrlrHoro4o6Hrrx crpyxrypbr z. ooplazplneLuue ry6ouo4ci6Hsrx r<pr4cral4,r-ron' 3' ooprral'ponarue crpyKTypbl AI4oKcI4Aa r,rraHa. 4. crpyxrypa HaHorracrr.ru coe4rzHenr.ri KpeMHlur, cBrrFrua, rlr4pr(oHr'
JI e x u l,rq 1 2. C av o op r aHr43 aL\u fl HaHolr acrrr rI.
co4epxtautle reMbl: 1' HaAn'ro-rreryntpHble crpyKrypbr c yqacrr4eM HaHorracru{ . 2. llonyuen1arr Hagoqacrr4u pa3Jrr4rrHo-ro pa3Mepa u rpopurt 3' rpoqeccu opraHrI3allult u caMoopraHl43aqr{[ HaHoiracrr{L( Ha npnMepe rracrrru cepe6pa r4 3oJrora. 4. lrpo-

ueccbl rpaHcJItII[oI{FIoro 14 opl4eHTalu4oHHoro ynoprAorreHr4r HaHorracrr{u 5.Ilpo6.neurr aoi.qu"# ru"KTpoHHbrx nanonpu6opon.

Pa:ge,n 5. (Dy.nnepeHbr u ynJrepoAHble HaHorpy6nu
Terr,ra 13. Hauoxuuux fpynrrbr .yrnepoAa u KpeMHlrlr.
co4epxaHue reMbl: 1. Haunqacrzllbl yfJlepoAa I4 KpeMHar 2. oynnepenrr. 3. Peaxlu.l 3aMerlenr4rr rroprpylnepeHoa 4.Peaxqnx BHeApeHI4q MeTaJIJIoB e rlrynlepeuu 5. nue4penue I4HeprHbrx ra3oB B r[ylrepenrr 6. pelryrlrpoaaHr4e pea6rlr4onrrofi clo-co6Hocra uerannrlryruepeuou 7. Klacreprr KpeMHr4f,.
Tervra 14. Xrzuun yrnepoAHbrx nauorpy6on
Co4epxatrl'te reMI'I: 1. Crpytrypa yfJIepoAHbIX uanorpy6or. 2. CunrezyrJrepoAnbrx Hauorpy6or<. 3.XuwurrHaHorpy-6ox 4. 3anolsesne BHyrpeHHrrx nolocrefi 5. Ilprznznxa rpy"xqnonalbHbrx rpynil. 6. BneAperuue aroMoB r.r MoneKyn B MHoro_

c,rofiHrre rpy6xr.r.

ParAe.n 6. oco6ennocrt't xI{MHqecxux u tpusuvecKnx xapaKTepncrr{K uaHoivrarepr{aJroB
Tema 15. Pa:uepHrre erf Qercrrr r HaHoxr4Mr.rr{ qacrr,rq r{ HaHocr4creM.
CogepNaHtte reMbl: 1. I{sanronrrftparnaepHsrileQcferrrr e HaHoxrrMr,rr4 2. 3asuczr,rocrr c:eoficrr} Marepr,raJroB or pa3MepoBqacrl'Iq 3' Xavltqecl(ue ceoftcrea Il3o,IItqI'IoHHblx rloBepxHocreft. 4. oco6eunocrlr (pvsnvecxu.x (lBorz0TB o*cr,rAoB r'rerarlon 5.(Dasraqecxr,re csoricrna HauorlasuorZ Kepal\{r4Krl.
Te rrra 1 6. B rrc oxouotrrre HaHo crpyKrypr4poBarrHr,re cacreMbr.
Co4eprnaHtle reMbl: 1.llony'reuze BbIcoKoIrJIorHrIX HaHocrpyKTypapoBaHHbrx cr4creM" 2. Ceepruacr.nqnocrr u rn6-xocrr 3 'l 3leKTpnqecKlre lI olrrl{llecKlle cBoficrsa 4. llepcnexu4Bbl pa3Blrrri{ FraHo,rexHoJrofr4r4 ()KcrrAoB rvterarrro.B.
Telra 17. Ct,tures ryronnaBK?tx oKcrrAoB
Co4epltaHlle reMbI: I' Cunres ryro[rlaBKax HaHo[oporrrKoB B BbrcoKoreM[eparypHot [na3Me 2.. CuutesnpospauHoE

HaHoKepaMuKI'I Ila ocHoBe IIIIIIHeJII4 3. CpalHnrenbHble xapaKTeprlcrriKn HaHoMarepr,raJroB .

Terr'ra 18. CpanHIzrenr,uble rexHllllecl(ue xapaKrepvc,'tvr.l,lr HaHoMarepr.rSJroB
cogepxanr.e reMbl: 1. Terraneprarypoycroilvunile crexloxepaMlrqecKr'e r4 creKJroKlp?rcr€r.JrJrr4rrec*r4e noKpbrraf, AJrf,xuunqecxofr z uuruenofi npoMblllrneHl{ocrl4' 2' Bnrcoxorpevnesentr.rcrire BoJroKHa r.r MareprzaJrsr Ha r4x ocHoBe" .3. pecypcoc6epe-

farcurve crex'roo6paauble IreHoMarepl4aJlbl.4. crexroo6pil3Hbre rr crrraJrJroBbre oflTrrqecKr,r ry]o3paqH6re Marep[anbr. 5. HonsreHayqHlle HarrpaBneHr{fl r{ TexHoJrorr4a XXI seKa.



5. OEPA3OBATEJIbHbIE TEXIIOJIO|I4I4
B npeno4anaHl'Il{ Al4crll{rrJlraurr <XLrur+recKaf rexHoJlofzrr HaHoKepaMr.rxr{) r4cnon.63yrorca pa^snoo6pasuue b6pasoea-

TeJIbHbIe TeXHOJIOIIII4 KaK TpaAHIIHOHHLIe, TaK I4 C npI{MeHeHI,IeM aKTZBHbIX 14 I4Hl'epaKTHBHbIX MeTO,{Oe O6VqeHtIS.
AxrrleHrre 14 LrHTepaKTLrBHr,re MeroAbr o6freHll.fl :

7 . 14 n qp o pu atllto H u o -p a3 6 ?,t c a n Lpu e il1 ex H ol o eutt (reuu I - 6),
2. P as aue aroulu e np o 6n eu u o - opueH mup 06 aH H d e n.t exH otr oelttt (reuu 1 -6).

| 3. Jluuuocmuo-opueHmupoaaHHde mexHoroeuu o6yveutn (reurr l-6).
4. Memod aut6opouuam on16en'to6, uccnedoeqmenacrcuil uemod, aHqlu3 t{oHKpemHbrx a.myatpit (case-study) (rerua l-6).
5. I'IumeparcntueHan tleKtltttt, onepelrcqnlqan can4ocmotmeluuan pa6oma, "uoseoaoit runtypu,, (renru l-6)

6. OIIEHOTIHbIE CPEACTBAAI.f, TEKYIIIEIO KOHTPOJITI yCIIEtsAEMOCTIz, fIpOMElnyTOqHOrZ AT-
TECTAU,I4I4 IllO I4TO|AM OCBOEIIIdfl 4I,4.CI\WIIJII4HbI I4 yTIEEHO-MI|T'OIIqECKCIE OSECIIETIEIII,IE

CAMOCTO.fl TENI,HOIZ PAFOTbT CTYNEHTOB

Texyrquft KonTponb yclreBaeMocrv (peftrunr-r<oHTpoJrb 1, peftrr.trr-r<oHrpoJrb 2,pein:uur-xoHrponr 3).

Bonpocur peilruHr-xorlrpoln I

1, I{arue Marep}Janbr Ha3brB a}orcrr Ha Hot{arepr{a rralu?
2. Ortrwrurensutre oco6esnocrrl HaHocrpyroyp.
3. <Dl4sa'{ecxue [pL{t{IrHbI, o6ycnauanarourae oco6eHHocrlr npo.{BneHl,Lrr cso]ic:rn HaHocrpyK,fyp.
4. (Darroplr, o6ecne'rrasalorrll4e BblcoKyIo xr4MrcIecKylo axTr4BHocrb HaHoqacrr4rl, KIrHerIrKy r{x B3ar{MoAeircrttprfl,
5. llpuuepu 3JreMeFIroB crpyl<rypbl c HaHopa3Meparr,ru, o6ecnequBarorrr4e oco6eHuocr.u cnojZcrn r43trerr,ri.
6. Mo4elIz crpoeHl4-fi HaHorIacrI4Ir. Ycros[s npotBJIeHutI Kpl{craJrJrrrrlrecnoft ynaroBxr.r B peHTreHoarr,rop(pnr,rx HaHocrpyr(rypax.
7. PeanBuoe coAep)KaHr{e Kpr{craJlrr.trecxux rpanefi HaHoqacr[rl.
8. ,{nr'txyuar cvlraMycnoBI4rI rlpoqecca 3apoxAeHr4.s rrepAoft $asu nanovacrarlrr. OcHonsr,re ueo6parzurre rpoqeccbr.
9. cno co 6rr cra6 r.ur.rs aqur4 BHerrrHprx n o:rryueHrzfi r{ B nyrpeHHr4x tpnyrryaqrafi ,

1 0. Peanusaqfif roM of eHHoro 3apoAr,rueo6pa:onauux HaHoqacrl4u.
11. Oco6eusocra ri ycnoBl4fl rerepoFeHHofo 3apoAr,Iureo6paronanr.u. llepexo4 roMoregHoro rapo4rrmeo6pz6oBaHr'r B rerepo-
TEHHOE,

12. llocleAcreuq srtcoxofi HepaBHoBecHocrr{ npo[ecca o6pasonarus uoeofi rnep71ofi $a.lu.
13 . Ycnoelrr coxpaHeHr.r.{ naHocrpyKuypbr B HepaBHoBecHbrx npoqeccax.
14. MeroArr coxpaHeHr,r.rr HaHoqacrr4r{, ux crpyKrypbr r{ pa3MepoB.
15. flpz KaKIrx puBMepax HaHoqacrl{Ir, KJlaccutlecKrre 3aKoHbI 14 3aKoHr,r xnanropofi xr4nuLlre rtDaelarrel4sr?
16. Tlrnrr crpyKTyp, peanr43yeMbre B HaHocr{creMax.
17' CtpyxrypHo-HeoAHopoAHble HaHc,r{acrr{rrbr c KorepeHTHbrMr4 fpaHr4rlaMrr pa3AeJra.
1 8. flpuuuHrr r,rHoroo6pa:ux crpyKTypHr,rx gJreMeHroB HaHoqacrr,rq.
19. TeoperuueeKr,re rpeArrocbrJrKr{ crpyx'rypuoil HeoAHopoAHocrrr HaHococrottHzfl..
20' Baxuefturee cJreAcrBI{e anaJrv3a n.oJlyqeHHbrx pe3yJrbraroB Lr3yrglrrfl uopQororun crpyKTypHbrx 3reMeHToB.
2 1 . Oco6eHnocrrr rerepoBaJreHTHoro a:onroprf uaua.
22. Ha KaKI4x oKcI4Aax rlpoBepulct npoqecc AenoKanrr3arrur4 r{acrurl B 3aBr4cl,rMocrr.{ or r.rx pa3Mepa, o6ocnonaulre nrr6opa oxcra-
.uoe?

23. Kaxwe caoftcrea oKclrAoB Anr ofgeyrropon croco6crByror o6pasonaHr.trc MHor,r4x
24. ocobenuocrrd HanoMargpr,raJroB, nonrreHHbrx a3poreJr'HbrM cnoco6ona.

cra6zlsrtrrx netbercrntrx rvecr?

25. rlpnuuuu Bo3Hr4KHoBeHu-a 4erfexroB, HaxoA{u]r{xcr Ha noBepxHocrl4 KepaMr.rKr4.
26. Yctrosvs' co3!:aHwfl naHo(ltasHrr>i KepaMI4aIecKI{x MareplrilJroB c rroBbrrrreHnrrura 4esoprraaqr{oHHr,rMrr cnoco6socrrMr4 v a
ueurueft xpynKocrbro.
2J. Cnoco6;r non) teHI{rI o6pasqon HetHoqacTr4rl pil3rnr{Hbrx tr.lop{ oloruf.
28. Oco6ennocrl{ I{ tIocJIeAcrBI4.fl ltoAuQrzxaquoHHoro nepexoAa aJrKoreJrb - ir3porenb.
29. YnrlxalrHrre csofictsa HaHoKprrclallJroB, rroJrylreHurrx rraogz([rr,rur4poBaHHbrM aspofeJu,Hbrr\r cnoco6ou.
30. flpupoaa ueo6rtqnoro xI4MI43Ma floBepxHocrlr HaHoqacrallbr, B rracrHocrv, rrpu a4cop6quu rrpn o6rrvnoil TeMneparype.
3I. Moprlolorr4r HaHoKpr4crauroB r,r cJreAcrBr4rr ee oco6ennocru.
32. ocHoeurle noJIo)I(eHIIx rexHI{KId t(oHAeHcaIIlrIl fa3a AJII [oryqeHzr HaHoqacrl4l] Henocpe,4crBeHHo r13 Ilepecbrrr{eliHoro [al)a
METAJIJ]OB.

33. Cxeua uuosofi ycraHoBKlr Anf rloJryqeHutr HaHor{acrr4u r43 nepecblrqeHHoro napa.
34. Tepur,rvecKoe I4cnapeHl4e. Cxeua ycraHoBKr{, r4cnoJrb3yeMofi n npoqecce r4cnafrelvfl ra3oBofo rroroKa (FGE),
3 5. Texuono rlnr Harl,rJreHr4rr HaHoqacrv rJ, o co 6euno cu.r np ouecca.
3 6. JIas epuo e nc[ap eHrre. O 6nacru rrp]rrMeHeHr4{ MeroAa.
37. rlpeuruyruecrBa u HeAocrarl(t4 Me'uoAa rasoeofi KoHAeHcaqIrI4 Arrr rroryire]rflr rraHorracrrrrr HenocpeAcrBeHHo rag repecbrrueH-
HOrO napa.
38. Harpra4 ilrrroMr4uar r4 rlepcneKTr4Bsl ero npr{MeHeHr.u.
3 9. Craurer HaHopa3MepHrrx IroporxroB r{rrrpl{Aa aJrroMlrHr4r.
40. Merb4 cr,rnTe3a HaHoxprrcraJrnuqeoKoro floporxra AIN n noroxe aMMr{aKa.
41. Penrreuorpatpuuecr<I're rr 3JIeKTpoFtHo-MI{KpocKonl,rtlecKI4e pe3ynr,Tar6r HccJIeAOBaHlrr ceoficrs a3orrrlloBaHr4[ aJlroMr4Hr4Jr.
42. Y cttosvr cIzHTe3a qI{cr6IX HaHor{acrr4ll HI4TpnAa alIoMI4Hr4.q.



43' llaparlasonrrft c'mreg B peaKrope c ycIrJIeHHbrM rroroKoM a3ora nyreM rBorr4poBaHlrr aJrrcMr4Hrrrr44. Cxeva pear(Topa Anrr a3orr4poB arrvs, aJrroMrrHLrfl,
45' 3aercr'ruocrs y4e'rrnoil noBepxHoc'1'n. nopolxKa AIN or AaBJreH^4 B peaKrope c ycrrneHH'ivr rroroKoM a3ora.46. 3aeucraNaocrb pa3Mepa 3epeH Kpr{craJrJrr{ToB loporuKa or AaBneHr4, B pear(Tope.
4J ' B',n''ue cl(opocrl' IroroKa a3ora B pea*Tope Ha yAen'rryrc noBepxHocrb rroporrrKa AIN u pa3Mepbr 3eper:r (pr4craJrTJrr.rroB.48' cpannnreJlbHat xapaKrepI4crr4*a3aul{cl'IMocrl4 il3orrlpoBaHr4fl B cpeAe €Bora raHoKpr{criLflrvqecKoro amor\4r4Hr' ' npoMbrrr-Jr:Hyoro irJrroN{r.rHur (peurreuo-4r.rr}paxqraonnuri auzurns).
49. r{ro npeAcraBn_{ror co6ori npenypcopu?
5 0. Pacnrnvrelrnuft nup oJrr4 3 (repuonas p acrB opoB aeporenr).
51' Bra4rr ycraHoBoK, npI4MeH.'eMbIe A'JI paclbr reuu'. oanropir BJrr4rrcu[e Ha xapaKTe]lucrr{Kr{ qacrr4u.
52. Cxeua upa6ora ycraHoBKr4 Ar.,r rrr4ponr43a pacnbrJreHr4eM.
53' (Dt'rsn*o-xaunqbcnue ocHoBbI reptox"ntt*ecKoro pa3noxeHi,r.fl MeranJroopraHairec*rzx nper(ypcopoB.
54. Tanrr [JraMeHHbrx peaKTopoB, nper{MyqecrBa r{ HeAocrarKrl.
55. Cxeva u pa6ora pearTopa fopeHu_s c rrJrocKrrM rrrraMeHeM.
56. Xnopra4nrrfi npoqecc, qper4MyqecrBa r4 HeAocrarKr.r.

1. cyquocrr MeroAa 3orb-reJrr, Texl{oJrorrr[. 
Bonpocu rc peiiruur-rcourpoln 2

2. Mexasnsu $opn,rnponan.rrttr re Jr fl .

3. 3onil-rens rexHonorru npor43BoAcrBa noprzcrbrx cQep y-Al203.
4. cxenra [on) {eH].rrr HaHo[oporrrKoB o](cIrAoB MeraJrJroB 3oJrb-reJlb cnoco6ov.
5' Cxerraa non) {eHl4fl 3oJIb-reJIL cnoco6ov crpepr.ruecrlax qacrau rereo6paruofo ruarepr{ara.
6' frzgpo.rrus anKoKcI4AoB Mer€IJInoB. Cxeua npoucxoArrr{r4x xr4MrrirecKr4x npoqeccoB,
1' fo"o""tuulul fI4ApoKcIlAoB MerzuIJlou, .r.ru rpopuzponaubr rrpocrpaHcreeHHofi reJrb-ce.r-Krz.
8. 3ae,ncu\aocrr, cKopocrr, rr4ApoJrr{3a rr KoHAeHcaurrr4 or pa3nr{rruux (rinropon.

- f 
. Bperur releo6pa:onaHr4r pa3Jruuur,rx. €rJrKoKcrrAoB KpeMHrz{.

10. Bnrarsr.ie pacrBopr4reJrrr Ha pa3Mep HaHoqacrr{rl.
1 1. Crpyr<rypa MoJrer(yl aJrroKcr.rAa MeraJrJroB.
12. oco6euuoc' nepepa6orKr. aJrKoKcrlrlloB MeraJrJron, crofirocrr K BoAe.
13' Bil'-{Irae KI4cJIor t't ocHosaHl'Ift Ha yc.ItoBr4r flpoxoxAeHr{s peaKrlun a.rrKoKcrrAo]} MerarrJroB.,

!1.Yr*n " 
pacrBop'reJrfl,BJrrraHrie> xpurr.r.recrofi r.rn.puiyp"r ua crpyxrypy .erefi.

15. llourrue o6 asporelxx, cnoco6 r4x noJr qeHr{rr.
16' 3onr-relr cloco6 [onyrreH[f, MoI]ooI(cIlIAHbrx loporrrKoB r.r3 opfaHoMerzlJrJrr{lrecKrrx npeKy]pcopoB.
17. 3o,rr-rels cnoco6: nper4MyrrlecrBa r4 HeAocrarKu.
18' Meroa peBepcl'IpoBaHl'1.fl MI'IueTIJILI A,r{ c'rHTe3a HaHol(prlcraJlJt.rrecKax KepaMHqecKI4x nopoulKoB.
1 9. Cxeua uanepcnnuofi Mr4ueJrrrbr.
20. Cnoco6rr ct4Hre3a
2|.Kaxue IIAB npznr pcBepcupoBanua ruuqelllr?
22. []octouucrBa H He MrrueJrJrbr.
23' cnoco6 [on) reHr4.s KepaMr.rqecKr4x HaHoqacrr4u MeroAoM oca)KAeHrr.s.
24. Oc
25. Cn 

KepaMA qecKl.{x qacrl'Ill ras xap6u4or, HLlrpI4AoB a 6opr,r4on N{erarrJroB.
oro Hr4Tpr4Aa e-JrroMl{Hrrfl .

26. C5, qecKoro crrHre3a npexepaMrr{ecKr4x noJrrrMepoB.
2J ' oco6euuoarl4 npeBpaIqeHI4'I oprarloMeraJlJllrqecKoro npeKypcopa B KepaMzqecrcnfi rrrrarep varr, BrrLnrHHe cno6oguo'o yrnepo-na.
28. flonnxap6oxcalaurr r{ rroJrr4crdrro3aHbr, rpr4MeHrreMbre AJrf, clrHre3a xap6una u Hvrpu/iaKpeMHru, Crpyxrypuue xr.lMaqecr(r.rerpopnay,rrr.

29 ' xutflrtqecrnfi cuH'reg rn4Tpr4ra Kpet4FIIi.tI, oco6enHocrra rexHoJrofr4rrecKoro npoqecca, xr{Mll,{ecKrze pearflIrrr.r,
30' MeroA rlonyqeHl{{ xap6waavHvrpLu\aKpeMHufl o6:se4uueHuuM xr4Mr,rlrecKzrra u rpusvtvec*r{M cr4HTe3or,r.
3'l . cxeua u pa6o'ra ycraHoBKr{ Arr{ rroJryqeHr.rrr yJrbrpa3epeH Jra3epgr,rM cnoco6ou.
32. fipy rue M eroAbr nony qenr4rr M oHo o r(c]rAHori xep anar.rr<rz

33. I4cxoAr-rue l\,rarepr4aJrbr Art.s cnHTe3aHaHoLracrrrq xap6u4a vHrrrprryaKpeMHrry rasoQasnr,rru MeroAoM c ycr4JreHrjeM Bo3Ae[_crB14eM rlra3Mbr, na3epa, paAaoqacrorHoft nrtasMofi .

3 4. Cyrunocrb MexaHoxrrMnrrecxof o clt HTe3a HaHoqacrr,ru.
35' Cnoco6 norylleHl4t z peareHTEI npld 0I4HTe3e HaHoqacrr.rq oKcr4Aa aJtroMrrHLrfl.,cnoficua o,-Al2o3.
3 6. cuures HaHo qacrr{rl c npr{MeHeHr4eM KaraJrr43 aropa r,,.Merb qeHr.r-{.

l3 5!1t.-"vsar\r4n 
oKcI4AoB MeriulJroB, MeroAbr r{3y{eHrrfl crpyKryp z 4eQexron x:pr.rcraJrnoB

J6. I IrT6 TIdnOB Kllr4cTaIIJtOB,

3 9. Vcnoe u-s o6pis o aauar r4oHHbrx Kllz craJrJroB,
40' llpupo4a nsal'ttrtoAeficru^ tar,4y N,Io,IIeKynaMrr B rrepexoA''rx o^cr4Aax MeraJrJroB.
41' or<craArr Kar(rix MeraJrJroB lrMeror crpyKTypy c o*Ta3Apiur'Hofi r<oop4rEu ar\ueft?
42' flptmuua nonrruengoil xrzur,r.tecrco ft axtan"o"tn HaHorlacrl{r{.
43 finn KaKrrx cnyqaeB nplrlreHrzMa MoAenb roqequ;rx 4e$erron?
4.4-' \ursr 4erlexron, o6pa:yro'1nxcf, B Kpr.rcriur'ax r{oHHbrx rBepAr,rx reJr.
41 9t xax'rx QaxropoB 3aBr4crrr 3Heprrrr4 .6pasonanrax rorrerrHoro 4esexra?
46. IIro co6orZ lpe4craBJr.{ror roqer{Hbre lerrbexrrr?
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AeoeKroB B rBepAbrx reJrax:l

ft?

52' Tuttst nnaHapHblx 4eQerron, npnq[Ha nsaruo4eficr Brrr uoHac 3ap.rrxeHHbrlr o6raxorr,r.
5 3 . (Dagonrre cerpetarlrrrr4 B Kpr{cr€urJrax.
54.
55.
56. Hnbrx rroBepxuocreii oKcr4Aa MafHrirr.

Anrr 
LIe arperarbl' pa:uep? PaBMep Kpt4crilrrJllrroe, ueo6xo4zurri

57. lucrorparvr
58. MexaHzsla
59. llpuhuuu,
60. Cipyxryp',u o'
,yprui tpopnoyla. aMelru.Il-rlliflepz4zu- l-oxcznou. Crp1,r<-

cxofi crpyxrypu.
a oKctlAa ruraua?
Hr{br oxcr{Aa rr4TaHa co crpyKrypoit auarasa?
r.1116r oKcr{Aa rrrraHa co crpyr(rypo fr. pyrum.?

Hoqacrr4rl oKcr4Aa rr4TaHa npu raso(pasuoM crzHre3e.
, cTpyKrypa HaFror{plrcTaJrJroB,

p-Qopue.

a-Qopue.

cJrorx. tocrl{ HaJIITLII{'I aroMoB KUCnOlloAa z yfnepoAa B rroBepxFlocrHbrx

I4II.

uta rl'ltauara cBr.IHrIa. CzHre:, cnoftcrsa.
es, cnofictna.
e3, cnoftctna.

npxMepe qacrr{rl cepe6pa r{ 3(lrora.
eHr4f, HaHoqacruq g 0..rlp o6nenar,r co3AaH'rr 3JreKrp oHr'brx HaHo -

1. Hauo.racrur{br yrJrepo4a r{ KpeMHr4,
2. Oyruepeurr.

Bonpocu peiirunr-roHrpona 3

3. Peamur.rfl 3aMeureHr4s xnopQyruepen on

:, erarrJroB n Qylrnepeurr

i #::H HJJ:#J#" ueranrrlyrnepeHoB
l.
B. Crpyxrypa yurepoAHbrx uauorpy6or.
9. Cmrres yrJrepoAHbrx nanorpy6or<.
l0.Xutrun uaHorpy6or
I 1. 3anonnenrre BHyrpeHHr4x nolocrei.
12. flplrnr.rexa
13. Bue4peHr.l orocloriHrre rpy6xa
14. Knanrosrr saHoxvMnu

:: or pa3MepoB qacrru
Io. nrx nonepxuocrefi
11 . orcr,rAoB MeraJrJroB18. rea uano(pa:nofi xepaur.rxrz
19. [J]orHbrx rurro"rpyorypupoBaHHblx cl4creM.20. rl ru6xocrr,
2 1. 3nexrpuvecxr4e 14 onrr4rrecKLre csoftcrna
22. llepcn 

oB
23.Cupnez
24. cuntes olz rJIa3Me

2 5 . 
9p 

auum enbrrbr e xap aKrep r4crr4Kr4 H aFrcMarep r{anoB
26' TewtneparypoycroituuBble creKJIoKepaMVrIecKI{e r'{ crexJro*pr,rcriurJrr/Frec*rrre rroKpbrrr4.{ Ars xr.rMr.rrrecr<ori u nr.rqenofr npo-MsIIUI EHIJOCTI,I.

27. Blicor<oxpeMHe3eMl4crrre BorIoKHa u Mefiepr4aIrlrHa r4x ocHoBe.
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aTepr4anbr.

yKryp u AeoeKroB KpucrarJlc,B.

HbIX OKCI4AAX METAJIJIOB.

Hofi KoopArrHarJLreft?

rr4u.
os?
epAbrx TeJr.

oro geQer<ra?

4edrexron B rBepAbrx reraxi,

oft?

Ha c 3apr)KeHnr,ru o6nar<ona.

n?

oBaHHrIX rroBepxHocreft ot<cw\a MarFIr4.s.
o 6nrr e arperarrr, p aruep? p as naep Kpr4craJrnr4ron, ueo 6xo4zurrrZ

51. fucrorpav
52. MexpHusr,r
53. llplrvtrurr,
54. cipyxryp; on AP-Mgo'

rypHa, Qopuyna. ,6,6-rerpaverr{.r-ul4[epl{AuH-1-orcr.uou. Crpyr-

ecxoft crpyxrypu.
a oKcrlAa tutalr.a?

Tr{rlbr oKcr{Aa rvraua co crpyKtylloit asarasa?
Tr{r{6r oKcr4Aa ^rHTaHa co crpyrT.ypo i,t ltylutta?

Horracrl4rl oKcI4Aa rI4TaHa npz rarro(tasuoM cr4HTe3e.
r4_{, cTpyKTypa HaHOKpr{cranJrolB.

B_tpoplae.
u-$opve.

cJrorx. {ocr[ Harlit{l4' aroMoB Klrcnopolia LI yfJrepoAa B [oBepxHocrH6IX

65.
66.
6j. Tnrauara cBr4 HrIa, Crmre:r, osoicrsa.

cnoficrea.

I Tentr pe$eparoB
l 'Klaccutpnrar\r4fl H MeroAbr nonyqeHr,rf, HaHoKJracrepoB r4 HaHocrrryl(l.yp.
2. MeroAur llcclreAoBaHr.rt
3 . floaepxuocl, .t.BepA6tx rel. Mllrpocxorrr4qecKrre acrreKTr,r
4. Tepuo4LruaMl4rrecrclle acrer(Tbl rloBepxHocrr{
5. Knacrepnue MoAerru
6. Mo,rer<ynapHbre nr4raHAHbre Knacrepbr
7. E e:nzrattAHbIe MeriL'IJrrrrle cKI{e KJlacrep bI
8. Vrnepo4ulre KJracrepbr
9. Klacreprr r4HeprHbrx fa3oB 14 MulJrbrx Mo.rreKyJr
1 0. Klacrepnbre peaKrlrr4

euxtr. MexautFlecKve I4 TerIJIoBEre ceoiicrsa
yKrypbr

TeplraJroB.

MaTepr4anoB

HOe CTpoeHr{e.
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oHHbIfi cIIeKTp r{ .fepMrzr{ecKue 
CBoficTBa,

fHrrTHEre xapaKTeprlcTr4Krz.
y3ufl.

noJrynpoBOAHr4KOB.

co cleq[anbHbrMr4 0H3r4q ecrir4Mr4 CB Ofi CT B AM W, 6]40 _ M eAr4u r4H_

epHOU BerarruHbr
pHofi Berr4rruH6r

a I4X OCHOBe.

ocHoBe oKcr4Aa rlr4pKoFro,

Teurr AJrs caMocrosreJrbHoro v3yrreHuff

1. Tynnenrnrrfi eQQexr

cKOla

a 6rtarxHeto non_{

r.rx ycrporZcru.

n]^teHI4l I4 lrcIroJrE3OBaHIrJI HaHOMaTepLIaJIOB.

20.3n Hr,re rexHonorrru
21. Co
22 Ko 5li,l'#,illill1Tff;"T#",

Bonpocrr K 3K3aMerry.

cKo e HaqaJro r43) re Hr{fl HaHO CTp yr(Typ HoIO CO CTO.'rHr4_f, .

Qoprraaponaurrf, Har{oqac.rrzrl.

rrx us4elrzft. BnllsHue cuoco6oe xroJr) reHr4rr na uopQolorrro
7. Orueylopu afl npLrpo Aa oKcr{AoB MeraJrJroB.

qlzu ra3a.
epec6rrrleHHoro napa.
crBe HaHoqac:raq. Cnema ycraHoBrr.t.

r{AoB.

E AMMIIAKA.

B pacrrrrnlzTeJrrHoM napo,,u3e AJI' pacIIbIJII4TeJIbHofo ru{poJrl{3ul'. Marepuanrr Antr npl4MeHeHrrrr

15.
tr poB'

11.
1 g. rraJra

pr4Tenfl v cyurKa oJla3a or pa3nl{rlFlltx r}arcropon, yAaJIeHue pacrBo-
19 ' MI4ITeJI oqacrlllI ocaxAeFrr{eM z3 pacrBopa conefr npexypcopa.20. cr4HTe3 op$nrrx [pexepaMruecrr4x rroporrrKoB.21. BKr{ rro oM.



22"Mexanoxutv'qecxuit cr{HTe3; crpy*Typa HaHonopolrl*oB, rroJlyileHH'rx I43MeJrbqeHrzeM B rrJraHerapHbrx MeJrb'r'qax c nprzMe-
HeHI{eM XaTanI43aTOpa I43MeJIbr{eHI4{
23 r{pnwamt'Ba\u1, oKcI'rAoB MeraJIJtoB, crpyKTypHble oco6eHuocru HeopraHr4rlecKr{x HaFropa3Mep'brx rracrr4rl, Qopnanpyeuux npr4CIIEKAHIIII

24. Xuvtuzttt cB.a3II KepaMlrtlecKlrx Ha.Hor{acrr{rl, BIrkrflHr4e noBepxHocrr, r(pHcrSJrJroB.
25' oopul'rpoBaHl4e nayrl4Hono4o6urrx crpyl(rypbl I43 MerurJroopraHrrqecKr4x upexypcopoB, rpopnanponanrEe ry6ono4o6nrrxKp KCTZAa TI4TaHa: \4 rrurr, cBLrHr\A,UAprOHrz.rt 

",zo
2i 

HaHorIacrI4IL rI 
'ofo puBMepa u Qopnart

HaHoqacrr.rrl Ha wa.29.llpoqeccu rpagonslu4orrFro_fo I4 opI4eHraIIaoFIHofo yloptrA KTpoHnbrx nauonpv6opon.
29. Hasovacu4rlbr yrnepoAa r.r

30' PeaSqli'a 3aMer(eHv{ xrop 
$yn.rrepenur BHeApeHr4e r,rHeprHbrx fa3oB B (rynne-

peHbr, pefy oco6Hoclr lreralnQyruepeHoB.
3 1. CrzHres Hr,rx HaHorpy6ox.
32' 3anonn npuuznna 6yHKIIIIoH'IJI'HLIX fpy[n, BHeApeHr4e aro^,roB r4 MoneKyn s N4Horocror,f'rre
rpy6tcu.
33 ' KeaHrosrfipan'repurd eQserrsr n nauoxra,nu,3aB\rclrMocrb cnoficrs MareprranoB or pa3Mepo'r .racrr4rr.
34. X[nt]r.recKze pxFrocrefr
35. Oco6eunocm
rla.xocrr, oneKTp 

lvIeraJIJIoB, tlasltrecxue ceoficrsa uano(fa:nofi r(epaMr4Kr{; cBep[nacrr4qHocrr, I4

36. llonyre HaHocrpy eM.
3J. Cunrez porrrKog B ofr ma3Me.
38. Cuures aMr4Ku Ha
3 9. CpanuHrenrHbre xap aKTeprrcrrrKr4 HauoMareprr€lJroB.
4 0. llepclexu4Bbr pa3Brzrr,rr HaHorexHoJrof r4rd oKct4AoB MeraJrJroB.
4 1 . Pecypcoc6eperaroqne crernoo6pasHr,re [eHoMar epvanbr.
42. crer<,roo6pa3rbre r4 curaJrJroB're olrr4qecKa npo3paqHble Marepr4an6r.

CaNrocro.srerbHa.tr pa6oracryAeHToB o6ecne.rzsaerc{ yre6Hofi nurepaD/poft, npe4crannenuoft n
6u6rulorexe BlfY, sneKTpoHHbrM 3iuloM BnfV, I,lHrepner-pecypcaMn, AocryrroM r( oJreKTporJnrrrr 6u6nao-Lre-rHrrM Qou4au (3EC (JIaHb)), <l(oncylrraHr Cry4eHra) r.r Ap.)

flo reuarrzKe peOeparor] BO3Mo)I(Ho ony6nr4KoBaHrre crareftr| Harrgbrx:.usra1Lrsx"
QonA oueHorrHblx cpeAcrB An{ rlpoBen elr4s. arrecra\v:aypoBH{ c$opnrupoBaHHocrn rconnerenqzfr

o6yuarorqaxcn 
''o 

Arrcur4nnaHe ooopMnf, erc.f, orAenbHbrM A'KyM.HTOM.

7 . yqBEHO-ME',TOAI4qECKOE I4 I4HOOPMAUI4OHITOI] OEECfIETT EHI4E
,4pICUV [JII,rHbI

7.1. Knuroo6ecneqeHHocrb
Har.rl4eHosaur,le Jrr.rreparypbr: aBTop,
Ha3BaHl4e, BI,IA t43AaHLIf,, A3AaTeJIb_

CTBO

foA lrsAauras KI{Iif O OBEC]II EI]EHHO CTT,

Kortz.recreo 3K3eM[nrpoB r43-

aauufre 6n6nr.rorerce BnfV s
coorBercrBr4lr c O|OC IIO

HaLru.rue B 3,rrexTpoHHoit 6u6-
lzorexe BII-V

I 2 a
.) 4

OcHon ratr nureparypa
l. 4.I4. XprzcroQopon. Hauorepauu-
xa.: Vup6Hoe noco6r,re: e 3 .r .y. l
lA.VI. Xpzcrorpopon, 3.lL Crrcoes,
Z.A. Xpncrorlopona; Bla4una. roc.
yu-r.- Bla4uuap: I4s4-no BlaArav.
roc. yH-ra,2005.-76c.

2005 97

2. A,U. XprzcroQopor. Hauoxepauu-
xa: Y.re6Hoe noco6lre: s 3 q.:. 12
IA.I4. Xpucrorlopon, 3,lL Cucoen,
Z.A. XprzcroQopona; Bla4ralr. roc.
yu-r,- BraAauap: ?b4-no BlaAr.ru.
foc, yH-ra, 2006.- 40c.

2006 52

3. A.LL. XpzcroQopon. Hanonepauu-
na n 3 q. : Vqe6noe loco6ae. r{.3
/ A.I4. Xpwcrorfopoe, 3.lL Crrcoen,
LI.A. Xpucror[opona. Bla4zu. roc.
yn-r.- Bna4ulaup: I4s1-no Bna4rzna.
roc. yn-ra,2001 .- ll6c.

2007 82

,{ouolnnrenbHa.rr rrire



1. 3.lL Cr,rcoen. HauoxepauzvecxrEe
Marepaanbr n 2 .r. : V.re6Hoe [oco_
6rze. 9. 1, llleHrn, [oxp6rrrr.,r , MeM_
6paurr / 3.lL Crrcoen. BnaArzrr,r. roc.
Yu-r.- ElaAnlrup: I,I:4-no Bnanuu.
roc. yH-ra, 2008.- 90 c.

2008 67

67

33

34

z " r. I r. urlcoeB. HaHoKepaMu.IecKI4e
Marepr,Iar6l n 2 .r. : Vqe6noe noccl_
6ne. 9.2. Tpy6xu, crep)r(Hr4, rrpoBo_
JroKa / 3.fI. Curcoes. BnaAr.tM. roc"
yu-r.- Bla4umap: Z:4_ro Bnanurvr.
foc. yH-ra,2009.- g6 c.

2009

J. lvropo3oB 8.8., crrcoen 3.11..
Hanoxepantruecxze TexHoJroflrr4 B
KepaMr4r(e llacrr I BraAuurao:
BnfV, 20I0. 288 c. Mouorpacbua

2010

2011

7 .2. flepuoi-{uqecKrre u3 ilanrrfl
- )r(ypHan <HaHo fiafi4xcecr>;
- )rrypHan <HaHO- 14 Mr4KpOCr4CTeMr{a_rr TexHoKD);
- )I(ypHan <Hauorrarep varrbr r4 HaHorexHoJrofrir4-HaHoI4Hrycrpr4_{);
- )r(ypHan (HayKa 14 TexHo Jror uy.r p a ccuw_ S TRF.nu
- xypHaJr <P occzft cr<r4 e HaHoTexHcurofrzz)) ;

-;l;ff# lil]f,t"T:ltr 
sneKrpoHl{blfi HaHo)I(vp'an (HaHorex'orrofr4r.r a zx nprrureHe'r4e));

7.3. IllnlepHer_pecypcrr
- CAftTI'I BEAYI'I4X HAYqHI,IX )KYPH'TNOB IIO HAHOTEXHOJIOIIU;
- gner(TpoHruse 6nltuoreqHbre cr4creMbr (JIaHr,)), DBC <iZnanllrm), (l:ryAeH.recKaa :JrreKTp oHrrarr

ffffiil:ffi;TifitbraHr crvAeHra), 3EC (IPRbooks>',u .4p. (6ecnn arllbrir,Aocryr qepe3, sner(rpoHHyro

I

8' MATEPT{AJrbHO-TEXTTT4TIECKOE OBECTTEqEHI4E AI4CrIZrrrJrI4HhI[tx peatm3ar\vr4 AaHHofi r[cIu4rIJII4Hbr r4Merorcs c,,eq,uillbHbre rro'vre,ueHr4' Affr npoBe reHLrs.3aH'TrriI' neKulzoHHofo 'trr.,a, ga'flTtri. na6oparopHoro n .,p'KTl4rrec*oro TLrrra, fpylrroBbrx LrTeKyqero KOHTponr kr rrpoMe)r(yroqu.fi *""ru4ii, u TaKlr(epa6oru. Jla6oparopurre pa6omr ,rpo"o,4nr.n B ayp-.430, ropn. 1 <JIa_

rIZoHHa-s)). 
(HoJIof[u))' JIeIflII4Iz u IIpaICTI4trecKlre 3alflTr4tt'- ayl.30.]a, rcopn.1 <JIer<-

llepeueHr ucllonb3yeMoro 'rII4rIeH3rroHHOro [pofpaMMHOro o6ecneqeHr4.,{: windows 7 Microsoftopen License 6285707g; MS office 2010 Micror"ft oil;;icense 65902316.



Pa6 ovyro nporpaMMy co craBr4r

PeqeuseHr
(npe4cranurem, pa6oro4arenx)

.r,u., npocpeccop Xprzcrodlo pona VL A.

3aM. reHepaJrbHoro Ar,rpeKTopa IIo
HayrlHo-TexHoloraqecKoMy pa3BI{Tr4IO

3AO <Kolnrf,ra:rrnfl (CT3C>. r(.r.H.
Jlasapee El.B.

KOMr{CCr4r4 Halp aB Jre -
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