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1. IEJU OCBOEHUS JUCLIUATITHHBI

IeasiMu 0cBOeHHA JHCUUIIHHBI ABISAIOTCH: 03HAKOMIICHHE CTYIEHTOB ¢ XUMHUECKUMH OC-
HOBaMM HAaHOTEXHOJIOIUH, CIOCOOaMK CHHTE3a HAHOCTPYKTYP, BO3MOXKHOCTSMHE yIIPABIECHHS HX Pa3-
Mepamu 1 HOpMOH, CBOHCTBAMH HAHOMATEPHAJIOB, OIIPEAESIOIIMMHU HX KOHKYPEHTOCTIOCOGHOCTE B
CPaBHEHUH ¢ TPAJMUHOHHBIMA MaTepuaiaMy; POPMHUPOBAHHE HABBIKOB IIPUMEHEHHS TEOPETHUCCKIX
3HAHUH [IPH PELICHUH IPAaKTUYECKUX 3a/1a4.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO

HI/ICL[I/IHJ'II/IHa (<XHMH'~IGCKH€ OCHOBEBI HAHOTCXHOJIOTHHY» OTHOCHTCS K BapHaTHBHOfI YACTH
4
OI1011, OSWL%M(.C U erg e v ceeertie,

JlaHHBIH KypC ONMMPAETCA Ha 3HAHMS, TIONYYCHHbIC CTY/IEHTAMY [IPU W3YYeHUH QU3HUKH, XUMAHN
1 MaTEMaTHKHU.

HOHy‘ICHHLIC CTYACHTaMH 3HaHuA HCO6XOZ[I/IMI)I IIPpY U3YUCHHH TAKUX AUCIHUIIIIMH KakK ((BBG,Z[G-
HHUC B HAHOTCXHOJIOTUUNY, ((MaTCpI/IaJ'IOBCI[CHI/Ie HaHOCTPYKTYPUPOBAHHBIX MaTEpHaliOB), «XuMuue-
CKas TEXHOJIOTUA HAHOKCPAMHUKH Y.

3. KOMIIETEHIITMHA OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHMUA JUCIHUNIJIUHBI

B pesyiibTate 0CBOEHMS TUCIMILIMHBL CTYAEHT OCBAMBAET CHEAYIOMHE KOMIETEHI MY
OIIK-2 crnocobeH BBIABIATE ECTECTBEHHOHAYYHYIO CYIHOCTH TPOGIIeM, BOSHUKAIONIUX B XO/Ie npo-
(heccronanbHol eSTENBHOCTH, IPHBIIEKATH JUIS UX PENIEHNS GU3HKO-MaTeMaTHIeCKHH anmnapar.

B PEIYJIBTATC OCBOCHUA AUCUHUIITHHBI CTYACHT HOJIKCH HEMOHCTPUPOBATh CJICAYIOIUe pe-
3YJIbTaThl 06y‘-ICHI/IHZ

3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH NPOTCKAHUS XUMHUYECKHX ITPOLECCOB, METOIB OIIMCAHUS
$ha30BBIX W XMMHYECKHX PABHOBECHH, OCHOBBI CTPYKTYPHOH OPTraHM3ALMH BEIIECTB H MaTepuaion
(OIIK-2 criocoGeH BBIAB/IATH €CTECTBEHHOHAYUHYIO CYIIHOCTB MPOOIEM, BOSHUKAIOIINX B X0J€ Tpo-
(heccHOHANLHON /IeATeNBPHOCTH, IPUBICKATH /IS HX PEIIeHNs BU3NKO-MATEMATHYECKHIT anmnapar);

Biagers: HaBbIKAMH NIPAKTMYECKOTO MPUMEHEHHs 3aKOHOB XHMHUY TIPH IOCTAHOBKE peanu-
3allK SKCNICPUMEHTANIBHBIX HCCIIeIOBAaHUN M pelIeHUH TpakThdeckux 3anau (OITK-2 criocobeH BbI-
ABJIATH CCTECTBEHHOHAYYHYIO CYLIHOCTH MPOOJIEM, BOHHKAIOIIUX B XONE MPOPecCHOHATBHON nes-
TEABbHOCTH, MIPUBIIEKATH UL HX PeICHAs (H3MKO-MaTeMaTHueCKUH armapar);

YMeTh: NpUMEHSTh MOMTYYEHHbIE 3HAHHS B 06JIACTH XUMUM UL OCBOCHMUS oburenpogpeccuo-
HATBbHBIX JUCLUIIIAH U perienus npodeccuoHansnbix 3amad (OIIK-2 crioco6ed BBISBIATH €CTECTREH-
HOHay4HYIO CYIIHOCTh IPOOIIEM, BOSHHKAIOMIUX B X0J€ MPOMECCHORANBHOM JeSTEIbHOCTH, [IPHBIIE-
KaTb JUI UX pelICHUs (PU3HKO-MaTEMATHUCCKUit annapar).



4. CTPYKTYPA N COAEP)XKAHME JUCIHHUITJINHBI

O6mias TpyA0eMKOCTh JUCIHUILIHHEL COCTABIISET 3

XUMHNYECKHUE OCHOBBI HAHOTEXHOJIOT U

3aueTHhIe equHHIE], 108 yacos.

Ne | Pazmen mucrun- Bun yge6Hoit pabotsi, Bkimoyas CPC u | O6bem ®opMBI KOH- |
/0 | JIMHBI TPYAOEMKOCTh, 4ac. y4.pab. ¢ | Tpons ycre-
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1. | Hanotexnomorus. | 3 1 2 8 2 (100)
OCHOBHBIE TOHS-
Ths. Mepapxus
CTPYKTYPHBIX
' YPOBHE MaTe-
pHaloB.
2. | BemecrBo, ¢aza, | 3 |3-5| 4 16 4 (100) Peiitunr-
| JeQEKT, CTPYKTY- KOHTpOJIb Ne |
pa. OcHOBHEBIE 1
TIOHSATHUA. -|
3. | Marepuaner. Ix | 3 | 7-9 | 4 16 4(100) .
| Kiaccuukanus.
' Hanomarepuassr.

4. | Crabumbnbie, Mme- | 3 | 11 | 2 8 2(100) Peiirunr-
TacTaOUIbHBIC U KQHTpPOJ1b No |
IaOuJIbHBIC CHC- 2
TeMbl. B3aumo-

IefcTBHA B ,
CIIOXHBIX CHUCTE- | '
Max.




| . - ~
5. | Xumnueckne me- | 3 | 13-| 6 18 24 24(100) PeiiTunr-
TOJIbI CUHTE32 17 KOHTpPOJb Ne
HaHOYACTHIL U 5 3
HaHOMAaTEepUaJIOB.
Bcero, uac 108 |18 18 72 36(100) T
.

TemaTHKka NpPaKTHYECKHX 3aHATHH MO KypCy

1. MosnexysipHO-KMHETHYECKUE CBOKCTBA HAHOMCTIEPCHBIX CHCTEM ¢ XKUIKOH ¥ ra3000pasHoif
IUCIIEPCHOHHOMN cpenoit (44).

2. OnTHyeckue CBOWCTBAa HAHOMUCIIEPCHBIX CHCTEM (24).

JIMCTIepCHOHHBI aHAIN3 OJHIUCIICPCHBIX CHCTEM (41).

4. OU3UKO-XUMHIECKUE 3aKOHOMEPHOCTH IPOIECCOB, IPOTEKAIOIMMX B HAHOMOPHCTBIX CUCTEMAX
(4u).

5. ®uU3HKO-XHMHYECKHE 3aKOHOMEPHOCTH 00Pa30BaHKA HAHOKIACTEPOB (41).

O8]

5. OBPA3OBATEJIbHBIE TEXHOJIOI'NA

Hpenoz[HeceHne TCOPCTHYECKOI'0 MaTeprajia OCYIECCTRISICTCA C IPUMEHEHHEM 3JIeKTpOHHbIX
CPEACTB 06y‘-IeHI/I$I IPH HEMTOCPCACTBCHHOM IPOYTEHUH JAHHOTO MaTepHalia JIEKTOPOM.

HCKOTO})BIG pa3ciibl TCOPETHYCCKOTO Kypca paCCMaTPUBAIOTCS C HCIIOJIB30BAHUEM
onepemalomeﬁ CaMOCTOATEILHOR pa60T1>1: CTYACHTBI IIOTY4arOT 3aJaHN¢ HA U3yYCHHE HOBOI‘¢
MaTcpHaia 10 €ro U3JI0KCHUA HA JICKITUU.

J17151 OLIeHKH OCBOCHUS TEOPETHYECKOTO MaTepHalIa CTyIEHTAMH HCIONBb3YIOTCS KOHTPOJIbHBIE
paboTsL.




6. OUEHOYHLIE CPEJACTBA JJIA TEKYIHIEI'O KOHTPOJISI YCIIEBAEMO-
CTH, IPOMEKYTOYHOM ATTECTAIIUA II0 UTOT'AM OCBOEHUS AUC-
IUAIJINHbI 1 YYHEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJbHOH PABOTHI CTYJEHTOB

Bomnpocel anist npoBeennst KOHTPOJIS cAMOCTOSITEILHOM PadoThI:

1.
2.

S g b

=

10.

11
12

18.

19.

20.
21.

22.
23

24.
25
26.
27.

28.
29.

30.

31.
32.

Hanorexnosorus. Hanomatepuanst. MepapXust CTpyKTYpHBIX ypoBHEH MaTepHAIOB.
CTpyKTYpHO-4yBCTBUTENBHBIE XapPaKTEPHCTUKH HAHOCTPYKTYPUPOBAHHBIX MaTepuanos. Oc-
HOBHBIE (HaKTOPBI UX OTIPEACISIOLIHE.

Knaccupukalus HaHOMaTepHaIOB IO UX Pa3MEPHOCTH.

Opommonus HaHocucTeM. TormoXuMuYecKast mamsTh.

MeTozp1 aHaM3a HAHOCKCTEM W HAHOMATEPHAJIOB.

Bemecrso. ®asa. Kpucrannnyeckas CTpykTypa. VaealbHblil, COBEPIIEHHBIH W pealbHbIi Kpu-
CTaJll.

HedekTrl B kpucTamiax. Mx kiaccudpukanms.

PaBHOBeCHbIE Ie(eKThI. Y paBHEHNE 3aBHCHMOCTH KOHIIGHTPALME PABHOBECHBIX Je(eKTOB OT
u3MeHeHus 3Heprun ['nb6ca u TemmepaTypsi.

Toueunsie (HynbMepHbIe) T1eDEKTHI.

JIuneiineie (oqHOMEpHBIE) e(PEKTEL

. Jlucnokanus.

. JIByMepHbIe gedexThl. JBoMHUKOBAHHE.
13.
14.
15.
16.
17.

TpexmepHbie nedeKThl.

Bnusnne nedexToB Ha CBO¥iCTBAa HAHOMATEPHAJIOB.

Ob6mas knaccuduKkarys MaTepruaioB. AJITOPHTM UX CO3IaHMS.

Knaccuukanms Marepuanos no cocraBy. ®a3oBbIi COCTaB MaTEPHATIOB.

Krnaccuukarnus matepuanos no cIpykrype. Kpucramdeckuie u HeKpUCTALINUYECKHE MaTe-
pHATBIL.

Knacenuxanus matepuanos no popMam CyliecTBoBaHus. KOMIO3HTEL, MOKPBITHS, TOHKHE
IJIEHKH.

Knaccuduxanus matepuanos mo QyHKIHOHANBHEIM CBoiicTBaM. broMarepransr. OntHueckue
matepuaibl. CEeHCOphL

CtabunbHble, METacTaOMITbHBIE U TAOMIBHEIE CHCTEMEL

TepmonunaMi9Ieckuit ¥ KWHETHUECKHI KOHTPOJIb (POPMUPOBAHNS METACTAOUIBHBIX COCTOS-
HUMH,

TTT- u CCT- mnarpammsl.

Hcnonesosanue TTT- anarpaMmm npu co3/aHUK MaTepHAIIOB ¢ KOHTPOJIAPYEMBIMU CBOMCTBA-
MH.

TTT- auarpaMMs! reneoGpasyromuX CUCTEM.

HepasHoBecHBIE TPOLIECCH B H30THPOBAHHBIX, 3aKPBITHIX U OTKPHITHIX CHCTEMAX.
BsanMoielcTBISA B CIIOKHBIX cHcTeMax. Croco6b1 00pa3oBaHus MEPUOINYECKUX CTPYKTYP.
OOmue NpUHIHUITEL CAMOCOOPKH B CaMOOPraHU3aIUN.

Camoopranu3zalius. Y CloBus caMoOPraHH3alliK B OTKPBITBIX CHCTEMAX ¢ 00pa3s0BaHHEM [HC-
CHIIATHBHEIX CTPYKTYp. Budypkarius.

CamocOopka B MOJEKYIISIPHBEIX CHCTEMAX.

Knacenpuxaums MeTOI0B MONydeHys HAHOMATEPUAIIOB T10 THITY GOPMHPOBAHHUS HaHOCTPYK-
TYP.

Knaccnukanust MeTO0B N0Tyd9eHIs HAHOMATEPUAIIOB IO CNOCO0Y MONYHEeHHUS U CTaGUIM3a-
IIMY HAHOYACTHII.

3oub-rens MeTos. OCHOBHBIE PeaKIHOHHbBIE NapaMeTpPEbL.

3omb-reb MeToA. BO3MOXHOCTE HCTIOIB30BaHNS B KAYECTBE PEKYPCOPOB ATKOrOMISTOB Me-
TAJLIOB. ['HAPOIU3 alKOTONITOB METAINIOB 110 MEXaHU3MY HYKIeOMHIBHOIO 3aMelieHHs.



33. 30ap-reib MeTO, BO3MOXKHOCTE HCIIONb30BAHKS B KAYECTBE PEKYPCOPOB ATKOIONSTOB Me-
Ta/u10B. COMOJIMKOHACHCAMS AJKOTONIATOB META/IOB [0 MEXAHU3MY aJIKOKCOJISIIHH.

34. 3onb-renb MeTo/1. BO3MOXKHOCTD HCIONB30BaHKS B KAYECTBE IPEKYPCOPOB ATKOTOISTOB Me-
Tai0B. CONOJMKOHIEH AL ATIKOTOJISITOB METAILIOB [10 MEXAHU3MY OKCOJISIIMH.

35. 3osib-rens MeToa. BO3MOXKHOCT HCIIOMB30BAHHS B KAYECTBE IPEKYPCOPOB ATKOTOJISTOB Me-
Taj10B. CONOIUKOHIEHCAIHS ATKOTOJITOB METAILIOB [0 MEXAHA3MY OJISIIHH.

36. CooTHolIEHHE THAPOIH3a KaK KOJTHYECTBCHHAS XaPaKTEPUCTUKA, OTPAXKAIOLIAS BO3MOKHOCTD
HaIpaBJIEHHOTO CHHTE3a F'UIPOKCHJIOB U OKCHJIOB METAIIOB C 3aJaHHOI MOpdOIOTHefi.

37. TuapoTepmanbHbIH B CONBBATOTEPMAIBHBI CHHTE3 HaHo4YacTHII. CyTh MeTOza. Y CIoBus npo-
BeZIeHHs ponecca. Bo3MOXHOCTb MOTyYeHNs YaCTHI ¢ KOHTPOIMPYEMOi CTPYKTY PO

38. Kosutonzsbie HaHOpeakTopbl. OCHOBHBIE BHIBL [IpuHumner Gopmupopanus. [Ipenmymectsa.

39. Munesnnsl. TUIBI MELIEIUIAPHBIX CHCTEM.

40. HopmaneHele 1 o6palneHHbIe Mune/anbl. CHHTES B 0OpaIleHHBIX MULEILIAX.

41. Mukposmynscuu. CHHTE3 B MEKPO3MYJILCHSIX.

42. MuKpo- u MUHH- 5MyNbCHE. CHHTE3 B MEHU3MYJIbCHSX. [1onyueHue TuOpHIHBIX MaTepHaioB.

43. CuHTe3 B 0J1MMEPH30BAHHBIX MUIIEITAPHBIX CTPYKTypax. [lomyuenne 610K-COMOIIMEPOB.

44. Cunres B nenkax Jlearmiopa-biaomkert. IIpuHIUnIatbHas cxemMa METOIA.

45. Cunres B nuienkax Jlenrmropa-Bnomkert. Xapaktep 3aBECHMOCTH CTPYKTYPBI ILIEHKH OT CTe-
IIEHH COKaTHS ¥ TEMITEPATYPEL.

46. Cuntes B mieHKax Jlenrmiopa-biomkert. MeTos! HaHECeHHS TUIEHOK Ha TBEPAYIO NOBEPX-
HoCTh. [losryueHne MynbTHCIIOEB.

Pe#itunr-konrpoan Ne 1

1. Paccunratite koaddurment muddysuu komtonmHoro 3o10ta mpu 20°C B Boje,

€CJIM pajiuyc ero YacTHil paBer 10” M, BI3KOCTD pasna 0,001 H /v’

2. Omnpepenute KO3QGOUIMERT CONPOTHBIICHNUS [IPH IBMXEHUH YACTHIIBI KBApLa B BOJE, €CIIH
koahduument quddy3un pasen 2,1 10 2 m/c, TeMIlepaTtypa paBHa 25°C.

3. Omnpenenute yAembHYIO TOBEPXHOCTD CICAYIOMUX YACTHIL a) KY0 ¢ UTHHON pebpa 1 MxMm
(10 ® m), 6) map ¢ IMaMeTpoM | MKM, B) HMJIMHAD C BHICOTOM U AHAMETPOM OCHOBAHHSA 110 |
MKM.

4. Onpenennure kosdpdunuent mddy3nun 4acTUIB! 3071014, €CIH TP H3YUESHUH

OPOYHOBCKOTO JIBUKEHHUSA TOH YACTHIIBI BAOJIH OCH YEPE3 KAKIBIE 2C ONPEeIISUIHCE

CMEIIEHHUS, KOTOPbIE OKa3anuch paBHEIMU (B MKkM): 1,2,2,3,1,1,2,2,1,2,3,2, 1,2, 3.

5. Kosddumenr muddysuu chepudeckoit yactuns: pasen 2,1 107 ' m/c, a paauyc

ee pasen 1.4 10 m. Paccunraiite K03 GULEHT BpalaTensHON 1uddy3uu.

6. Beuncnure FI/IHCOMeTg)I/I'-IeCKyIO BBICOTY 30JIf 30J10Ta (IUIOTHOCTH 30J10Ta paBHa 19300 kr/m’:
pamuyc yactun pases 4 ' m) pu 25°C.

7. BblumMCIUTE BENHYMHY CPETHETO CABHIA KOJUIOHIHBIX YACTHIN FHIPO30JIs THJpaTa OKUCH Ke-
nesa mpu 293° 3a Bpems 4 ¢, ecim pagmyc uactuny 10 ™ m, Baskocts Bomsr 10° H o/m? .

8. Hafinure oTHOLIEHHE BETMIHH CPEIHETO CABUIa YacTHIl ¢ paguycama 2 107 mu 2 10 7 .

9. C kako#i ckopocTbo GyIyT OCenaTh Kalii BOASHOTO TYMaHa C pamuycamu gactun 10 M, 107
6 M? BstskocTh Boszyxa 1,8 10™ H c/mM?. BennunHoii mioTHOCTH BO3/lyXa npeHebpeyb.

10. CpaBHuTe 0OcMOTHYECKOE TABICHHUE 301151 ¢ YaCTHIIAMHE paguyca nopsaka 107 % m

C OCMOTHYECKHM JaBICHHEM MOJIEKYISIPHOTO pacTBopa (paanyc MoseKyl uMeer mopsigok 107 '°
M). I110THOCTE 30715 paBHA ILIOTHOCTH PacTBOpPA.

11. Paccunraliite BeM4HHY OCMOTHYIECKOTO JABIAECHHUS 30015 CEPHHCTOrO MBIIIbSIKA KOHIIEHTpaIHU
7 kr/nt’. Cpennnii paguyc gacruit 10 HM, IIOTHOCTE 30715 2,8 10° xr/m’ , T=293 K.

12. Huxe npuBesieHbl pe3yabTaThl H3y4eHHs. PABHOBECHOIO PACIpPEICICHAs YaCTHIL UIPO30JIsT
CCJICHA I10 BBICOTE MO A€HCTBHEM CHIIBI TshKecTH (pu 293 K):

h, MM 50 850 1050 1250

V, YACJIO YacTHUI]

B e/JUHUIE 00BeMa 595 271 165 90



Hcnons3ys 3T naHHble. paccuuTaite KoapduunenT auddysuu 4acCTHIL CelleHa B Bon¢ [1not-
HOCTD Cefleha IpUMHTe paBHoM 4,81 r/em’, wioTHoeTs Bomb! 1 T/ev’ , Ba3KocTh Bogs! 1 102 Mac.
13. Onmpenenute paamyc 9acTHil IHAPO30JA 3070Ta, €CIM HOCIE YCTAHOBIICHHS nn(b(pj(?,HOHHo-
CCAUMEHTALIMOHHOIO paBHOBECUS TpH 293 K Ha BbIcoTe 8,56 cM KOHueHTpaumI qacmu‘ U3MEHS-
ercs B «e» pa3. [lmoTHocTh 3070Ta 19,3 F/CM IJIOTHOCTH BoAwI 1,0 /e,
14. Pesynbrarhl akcnepuMenToB CBenbepra o ONpeneseHnIo CPeTHEro CIBIra YaCTHII 30714 1a-
THHBI B pa3HbIX cpenax npu 293 K cnenyromue:

n 10 Ma T, A, MKM

@
ArnieToH 3,2 1,60 6,2
Bona 10,0 0,65 2,1
IponunoBerii cnupt 22.6 0.45 1.3

Ha ocHoBaHuMu 3THX JaHHBIX ONPENCIUTE AUCIEPCHOCTD YACTHIL 30715, a T&K)Kp
Koo duurenThl 1M HY3UK HaCTHI] B yKa3aHHBIX CPeax.

15. OmnpegennTe BLICOTY, HA KOTOPOH [OCIE YCTAHOBNEHHS A dY3HOHHO- CeI[HMeHTaLII/I-
OHHOIO PaBHOBECHSA KOHLEHTPAIMA YacTHI[ THIPO3O0II z[uoxcpma KpEMHHS yMeHLmMchﬂ BJBOE.
Yactuupt 301 chepudecke, aucrepcHocts gactuil 0,2 um . ILtotHOCTS Si0) 2 17 r/cM JI0T-
HOCTB BOJIBI 1 r/em’, TeMIeparypa 298 K.

16. B oneitax BecTrpesa 6b110 MONYdYEHO ClieAYIONIEe YCTAHOBHBIIEECS MO neHCTBH¢M CHJIbI
TSDKECTH PacIpese/ieHUe YacTUIl THAPO30JIs 30J10Ta 110 BBICOTE:

h, Mmxm 0 50 100 200 300 400

Yucno yactun B eiuHuUIE 00BEMA 14311053 779 408 254 148

Onpenenme CpeAHUH pasMep YACTHLl THAPO30JIA, €CIH INOTHOCTE JUCTIEPCHOH (hasbl paBHa 19,6
r/em’ , Temneparypa 292 K.

17 YnenpHas MOBEPXHOCTh CHEPHUCCKHUX YaCTHUI THAPO3OIS KpeMHE3eMa COCTaBn;[eT 1,1 10°
m/kr. TlnoTHOCTS kpemuesema 2,7 I/cM’, BI3KOCTE mucnepcronHoi cpenpr 10 ~ Mac, Tanepa-
Typa 293 K. Onpeaenute NpoeKIdiO CPEAHErO CIBUTa YaCTHIL 3015 3a Bpems 4 c. |

18. 110 mannem Cee J.Utpl“a xo3bdunuenT nuddhy3ur KOITONAHBIX YacTHIl 30J10Ta B BOJIE TIpH
298 K papen 2.7 10 ® m /cyT Onpenenme JUCTIEPCHOCTD YaCTHIl THIPO30JIs 30JI0T4A. qﬂTSKOCTb
o/t pu 298 K panna 8.94 107 IMa c. ‘

19. Onpenenute yacTHUYIO KOHUEHTPAUMIO 3071 Al,03, nexons us CIEOYOLIUX JaHHBIX: Mac-
cosag KouueHTparms 0, % i, ma(])(])um{em mcb(])yzpm cheprueckux yactu 3015 2 10 2/cyT,
naotHoeTs Al:O3 4 r/em’; BA3KoCTS cpensi - IMac, Temueparypa 293 K. i

20. s ruaposons Al,O3 paccunTaiite BBICOTY, Ha KOTOPO KOHLCHTPAIIMS YaCTHL YMCHBIIAETCS
B 2 ,7 pasa. ®opma yacTun C(bepnqecxaa yAenbHas IIOBEPXHOCTh IUCTIEPCHOM (asbl rnpposom

10° m™. InotHocTs Al,03 4 r/em’; ; IIIOTHOCTH TUCIIEPCHOHHOMN cpeasl 1 r/em’, TeMnepaijpa 293
K.

21. OcmoTnueckoe JaBIeHHe IHAPO30s 30510Ta (hopma yacTuIr cepuueckas) ¢ KoHleHTpanest
2 r/n npu 293 K pasro 3,74 Ila. PaccuuTaiite K03bdumuent au(y3uH 9acTHIT I'HAPO3OIs npn
TEX e YCIIOBUSIX, €CIIM IIOTHOCTH 30710Ta 19,3 r/cm , a BA3KOCTh mucnepcronHoi cpeasi| 107 IMa
c. |

22. Onpenenute yAENBbHYIO HOBEPXHOCTH HOPOMIKA cynbgara Gapus (B pacuere Ha eXMHHIY Mac-
CbI), €CITH YaCTHIIbI €70 OCENAIOT B BOAHOM cpene Ha BricoTy 0,226 M 3a 1350 ¢ (dacTuiipl HMeIOT
chepuyecKyro cg)opMy) [lnoTHOCTE Cynbhara Gapus u BoAbI COOTBETCTBEHHO 4,5 U | r/cM , BSI3-
kocTh Bojibt 10 ° [a c.

23. Beraucnute KOHIEH rpaumo qacmu JIbIMa Ha BbicoTe 1 M, ecnn Ha MCXO/JHOM YPOBHE UX KOH-
neHTpamEs oputa 1,5 107 ° ko, Cpenunit pagnyc vactuy 10 ° m; miotHocts 1,2 101 KT/,
T=290 K; nmnoTHOCTHIO BO21yXa MOKHO IpeHebpets.




24. Paccuutaiite Bpems OCeIaHHs B BOJE YacTuIl necka pasmepamu 10 ™' u 10 ° M ¢ BbIcOTDI 0,1
M. [lnotrocTs mecka 2 1/cm’, MIOTHOCTS JWCICPCHOHHOM cpeapl | /M, BiskocTh JMCIIEPCUOH-
HOM cpesl ipu Temnepatype 293 K 107 ° [Ha-c. Onennre CEIUMEHTAI[HOHHYIO YCTOMUMBOCTD
JIACIIEPCHBIX CHCTEM.

PeliTuHr-KoHTpoIHL Ne 2

1. Paccunraiite H TOCTPOMTE HHTETPAILHYIO U nupepeHnNaIbHYI0 KPUBBIE PACIIPENETICHHS [Ts1
CYCIEH3HH OKCH/A AIIOMUHHAS B METAHOJIE 110 CJIEyFOIMM SKCIIEPUMEHTANLHEIM JaHHEIM:

t, MuH...2 3 510 20 30 50 80 120 150

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

IInoTHOCTH ArcniepeHoit dasbl coctaBmser 3,9 10° kr/m’ ; mnoTHOCTE NUCTIEPCUOHHOM cpeapl 0,79
3 - o

107 ko’ ; BsskocTh 1,2 107 [Tac; BeicoTa ocenanus 0,08 m. Ucnomns3yiite Meton MOCTPOCHUS

KacaTe/IbHbIX K KPUBOH CeIMMEHTALIMY.

2. Paccunraiite ¥ IOCTPOiiTe HHTErPATEHYIO U auddepeHIHaTbHYIO KPUBHIE PACTIPEeIeHH s Yac-
i Al,03 B BOJE IO CENYIONNAM 3KCIIEPUMEHTATBHBIM JAHHBIM, MOJIy4YEHHBIM B pe3yJibTare
rpaguyeckoii 06paboTKH CeNNMEHTALMOHHON KPHBOI (t - BpPEMs OCCAAaHHUs Ul TOUYKH, B KOTOPOU
NpOBEICHA KacaTeNbHasl K CeIMMEHTAMOHHON KPUBOIA):

S TN U 60 150 300 360 450 1000 2400

Q, % e 4 7 29 11 32 12 5

Bricota ocenanns 0,08 M; BA3KOCTH cpespl 107 Ia ¢; maoTHOcTh A1,03 cocrapnser 4 10° I(F/M3;
nnotHocts Bomsl 1 10° kr/m’.

3. IlocTpoiiTe ceMMEHTAOHHYIO KPUBYIO, PACCUHTANTE U IOCTPOWTE MHTETPANLHYO H Jude-
PCHIMAIBHYIO KPUBBIE PACIIPEJICICHUS YacTUIl TalbKa B BOXE, HCIOJL3YS IpadMYecKuil MeTo
00paboTKH KPHUBO# CeAMMEHTANUN:

{ I TR 15 30 60 120 240 360 480 600

I, MT ......... 3 6,0 80 9,0 12,0 13,0 13,5 13,5

Beicota ocenanns 0,1 M; BS3KOCTB cgemﬂ 102 Tla C; TUIOTHOCTH JHUCIEPCHOH (ha3bl coCTaBisIeT
2,74 10° xr/iv® ; IWIoTHOCTH Bojbl 1 107 kr/a’.

4. PaccuMrTaliTe M IOCTPOWTE MHTErPATbHYIO H g pepeHIHaTBbHYI0 KPUBBIC pacrpeaeicHus
YacTHIl rpaduTa B aHWIHHE [0 CICHYIOIMM JaHHBIM, HOTYYCHHBIM B pesynbTare rpapudeckoi
00pabOTKK CeNMMEHTAIORHON KPUBOH (t - BpeMs OCefaHus IS TOYKH, B KOTOpOH ImpoReaeHa
KacarejbHas K CCIMMEHTALIMOHHOM KPHBOH):

L8 . S 60 300 600 1200 1800 3000 4200

Q, % e 12942,323,7 80 58 53 2

3
Bericora ocenanms 0,12 m; Bsiskocts cpens 4,4 10 ~ [1a C; INIOTHOCTB Ipadura coctasiser 2,1 10°
Kr/M3; mioTHOCTh Bobl 1 10° krine.

5. PaccuntaiiTe U CpaBHHTE CKOPOCTH OCENAHMS YACTHII IIAHBI B BOJE B I'PaBUTAUOHHOM U
LEHTPOOEKHOM MOJISIX MPH CIENYIOIMX YCIOBHAX: PATHYC YAaCTHIl 2 MKM; BBICOTA OCEIAHHS 0,2
M; IUIOTHOCTH auctiepcHoit dassr 2,7 10° kr/M’; mIoTHOCTS nucnepcuonHol cpemst 1 107 kr/m?;
Bs3kocts 1 10  [1a ¢; yactora BpaieHus ueHTpudyru 1000 o6/mMuH.

6. Kaxoe neHTpobe)HOE yCKOPEHHE JODKHA HMETh HeHTprdyTa, 9TOOBI BRI3BATEL OCEIaHNE KOJI-
noupHbIX Hactull AgCl B BOHOM cperie Ipu CIEAYIOMIX YCIOBHSX: IIOTHOCTD JMCIIEpCHOH (ha-
361 5,6 10° xr/™m’ ; INIOTHOCTDH TUCIIEPCUOHHOM Cpebl 10° xr/nm’ : Bs3kocTh 1 10 = Ia C; Temnepa-
Typa 300 K.

7. Paccuuraiite pasmep vactui AgCl B aneTome, ecitu BpeMs UX OCENaHuS B LEHTPUPYTE cOCTa-
BUJIO 8 MHH IIPH CIIEAYIOMINX YCIOBHSX: MCXOAHBINA ypoBeHb 0,05 M; KOHEUHbII ypoBeHb 0,10 m;
IJIOTHOCTH aucnepchoit dasit 5.6 10° kr/m’; nmnotHOCTD auctepcrdonHoit cpenpl 0,79 10° kr/v’;
Bsskoctsb 0,33 10 ~ IMa ¢; nactoTa Bpamenus nentpudyru 1800 06/mMuH.

8. TloctpoiiTe GyHKIMK pacpeeseHUs YacTHIT IO pazMepaM 110 9KCIEPUMEHTAIBHBIM JaHHBIM
CCAMMCHTAlMH B IEHTPOOEIKHOM TIOJIE: YACTOTA BPAIICHUS HERTPUDYTH 2500 06/MHH; BAZKOCTD



cpensi 1 0° Ha C; IUIOTHOCTD AucTiepcHoit dassl 1600 kr/M° ; oTHOCTH JUCTIEPCHOHHOI cpe-
161 1000 kr/m’® : ; BpeMs IIEHTPUPYTUpOBaHUS 15 MHHYT; MaKCHMaTbHAS BBICOTA oceJlaHus 5 cM;
MakKCUMallbHas Macca BBIIABIIEro ocazka (focie noiHoro oceganus) 40 10 ° kr; paccTosHue OT
OCH BpaileHus UEHTPHYTH 10 MITOCKOCTH HabmoneHus 12 M. Macca ceTMMeHTalHORHOTO

OcaKa, NOTy4eHHOTO B IPOOUPKaX ¢ PasHON BEICOTOM CTON0A CyCIeH3uH (X), IpHBE/CHA B Tal-
JTHIIE:

X 102, Moo, 1 2 3 4 5
M08, K oo, 9,5 18,6 24,3 30,5 36,0

9. TloctpoiiTe QpyHKIMY pacHpefeNe s YacTHIl 10 pa3MepaM IIo OKCIIEPYMEHTANBHBIM JAaHHBIM
CGI[I/IMCHTaL[I/II/I B LIEHTPOOEKHOM 110JI€: HaCTOTA BPAINCHHUS ueHTpH(bym 2800 06/MuH; BA3KOCTD
cpeast 107 Tla ¢; mioTHOCTS smenepeHoit (assl 1600 kr/m’; mnotHOCTS JHCIIEPCUOHHOM cpeibl
1000 xr/nv’; ; Bpemst neHTpH(pyruposanus 10 MUHYT; MaKCUMaIbHAS BLICOTa ocenanus 6 cM; Mak-
CHMaJIbHasi Macca BBUIABIIETO 0CazKa (1ociIe moHoro ocesanus) 48 10  kr; paccrosuue ot ocu
BPAILCHUS LEHTPUDYIH 10 MIOCKOCTH HabmoneHus 14 cM. Macca ceIMMEHTALHOHHOTO OCaIKa,
nonzyquHoro B IpOOHpPKAX ¢ pasHolt BRICOTOH cT0I6a Cycrensnu (X), IpHBECHA B TAGIHUIICE:
X107, Mo, 1 2 3 4 5 6

m-106, KT oo 5,78,710,712.3 13,3 15,0

10. Iloctpotite dynkuMu pacnpeaeneHns YacTUI O pasMepaM II0 9KCIIEPUMEHTATBHBIM: JJAHHBIM
CCI[I/IMCHTaL[I/II/I B [ICHTPOOEKHOM MOJIe: YaCTOTA BPAILCHUS ueHTpH(bym 2000 06/MuH; BA3KOCTH
cpenst 107 Ila ¢; nnoTHOCTS aucnepcHol dassl 1900 Kr/m’; mioTHOCTH JUCIIEPCUOHHOU cpebl
1000 xr/m’; Bpems wew rpudyruposanus 10 MUHYT; MaKchanLHaﬂ BBICOTa ocelaHus 6 cM; Mak-
CHMallbHasi Macca BhIIABIIEro ocaika ([ocie moiHoro ocenans) 48 10  kr; PAacCTOSIHUE OT OCH
BpallleHus UEeHTPUYru 10 IIockocTH Habmoaenus 15 cm. Macca ceIMMEHTAMOHHOTO 0CaiKa,
NOJTY4EHHOTO B IPOOHpPKAX ¢ pa3HOH BBICOTOl cTONGA CycHeH3uH (X), IPUBECHA B TabIMILE.
Q0 (1 Y 1 2 3 4 5 6

m 106, KD c.oeiosensesbhnspusacnas andin 9,212,215317,819,021,1

PeiiTunr-xonrpoan Ne 3

1.Halinute napamerpsl ypaBuenus Jlyoununa-Panynkesuya mo U30TepME asicopOnuu OeHs3o- -
Jia Ha yrie npu T=298 K.

V=89 '“° »’/monp _ )
| pps | 05 0,6 0,7 0,8 [ 09 ]
A10° moms/kr | 240 | 283 | 310 | 360 | 460 55,07

CuuTaTh YTOIB MEKPOIIOPHUCTHIM aACOPOEHTOM.

2. Hcnonbsys ypapuenne JlyOununa-Pamymkesuua, paccumtaiite OpeIeNIbHBIA  aj-
COpOIMOHHBIN 00BEM CaXXH 110 H30TEPME aNCOPOLIAH:

P/Ps | 03 0.4 0,5 0,6 0.7 0.8

A10°, Mom,/xr{ 3,7 48 7.1 14,1 18,7 21,0 II

MoutsHslit 00BbeM ancopbara 88,8 cM° /MOTE.

3. Ucnonb3ys yparuenue Jlybununa-Panymkesuua, paccunraiite o6bem 0P yITid 110 HBOTEpPME
azcopOUMM 3raHa:



| P/Ps

0,003 ‘ 0,004

0,005

0,008

A, MOJIB/KT

2,37

“ 2,53

2,63

2,77

MotbHbIH 06beM dTaHa 64 cM /MOTIb.

4. Tloctpoiite HHTETpanbHylo U AU (epeHINANbHYI0 KPHBbIE PACTIPENEIEHHS 0P azie

0 panrycaM MO JaHHBIM KOHICHCALWH IapoB ancopbOara mpu T=293K (V,

6=72,5 '3 /).

=18 C*VI

0£6eHTa
/MOIIb,

0,1 0,2 0,4 0.6 0,8 0,9 10,98
P/Ps
an 103, monw/kr | 0,25 | 0,5 1,5 8.5 20,0 24,0 26.0
anec 10° Mons/kr | 0,25 0,7 18 130 (270 [280 28,5

5. Paccauraiite YACIbHYIO TIOBEPXHOCTH az[cop6eHTa 0 AaHHBIM KOHJCHCAIIUW I1apOB I'

tana ipu T=293K (Vy= 147cm*/Mons, 6=22.0 10 ,ZI)I(/Mz)Z

PPs  ]050 0,60 | 0.70 0,75 | 0,80 0.85
fare 10°, 4.8 72 10,8 | 15,1 21,8 | 270
_ MOJIL/KT

| e 10° mome/ir [ 4.8 7,7 12,6 210 [ 266 27,0

i

6. Ioctpoiite uHTerpapHyio U HUpPEpeHIHATBHYIO KPHBbIE PacpeesieHus op aacopoeHTa

no paaguycaM 1o JaHHbIM KOHJCHCALIMU I1a

=72,5 '3 Ji/md):

;

pos azacop6ata npu T=293K (V=18 cm’/Monb, ©

7. Ilocrpoiite uHTErpaNbHyIO U JHMHEPEHIHATBHYIO KPHBEIE PaCIpeIecHHs Iop

ancop6eHTa o paguycaM MO JaHHBIM KOHJECHC

CM3/M0J'II>, 5=72,510" I[)K/Mz):

10,12 025 0.5 0,74 08 | 1,0
P/Ps B - | ;
8azc 10°, Momb/kr | 1,0 1,4 1,7 2,3 3,0 | 5.0
A 10° momb/kr | 1,0 1,7 2.3 29 |38 ‘ 5.0
. (. I i

anuM napos ajacopbata mpu T=293K \(Vm=18



0,2 0,3 0.4 10,5 [ 0,6 0,7 0.8
P/Ps e : e s
aaﬂc-103, Mos/kr | 2.86 4,29 | 5,85 7.4 i 8,7 10,0 11,0

|
a500-10° MOTB/KT | 3,38 52 8.58 10,0 10,8 11,0 11,44 |
8. Paccunrtaiite yJenpHYIO IOBEPXHOCTH aCOPOEHTA 10 JAHHBIM KOHACHCAIIUH T1a

pos Bogsl mpr T=293K (V= 18 cm’/mous, 6 =72,5 10" hx/m):

0,1 10,2 0,4 0,6 0,8 0,9 1,0
P/Ps o
anc 107, 7,0 9,0 11,5 14,0 22,5 26,5 30,0
MOJIB/KT
e 10° Moms/kr | 7,0 10,3 13.5 16,5 25,0 27.6 30,0

9. Iloctpoiite MATErpasbHYIO U AU PepeHITHATBHYIO KPUBBIE paclpeaecHus Hop
a,ucopGeHTa o pajg ;/caM 0 MaHHBIM KOHJIeHcauuu napoB ajacopbara mpu T=293K (Vm 40,6

eM>/Monb, 6 =226 1% Jx/m?):
T 01 0,2 0,3 0,4 0,5 0.6 0,7
P/Ps | ) _
. 5,6 6,44 721 791 | 8,75 9,81 11,20
a,. 107, . !
MOJIB/KT' , ‘
frec 156 7.2 8.26 91 | 994 10,56 11,30
10%, Momn/ke [ l ]

10. Iloctpoiite uHTErpanbHyo U nUGGEPEeHIHANBHYIO KPUBbIE PACIIpeeIeHUs N0p ancopOeHTa
no pazmyoaM [0 JIaHHBIM KOHI[eHcaI.[I/II/I NapoB METHIIOBOrO cmupta npu T=293K (Vm 40,6
eM’/MOiIB, 6 =22,6-10" Tok/M?):

0.5 |

P/Ps 06| 07 0.8 09| 1
aaac 107, 24,0 28,3 | 31,0 36,0 46,0 55.0
MOJTB/KT '
8pec10° 24.0 32,0 370 44,0 50,0 55.0
,MOJIb/XT ‘

11.

nop a):[copoeHTa no pazu/lycaM o z[aHHLIM KOHZACHCAllMK IIapoB aacopbara mpu T=293K

loctpoiiTe UHTErpaNIbRYIO M P hEepeHIHATEHYIO KPUBLIE PACTIPEACIICHHUS

(V=406 cm’/mons, 6 =22,6 10 3 Joxc/m):



12.

13.

3 0,125 0250 05 0,62 0,75 0,86 1,0 |
.~ P/Ps . ]
aanc 10, 2,5 3,5 4.8 6,3 13,0 19,0 22,5
MOJIB/KT
a5cc10° 2,5 3,9 52 6,7 175 [ 21,0 | 225
,MOJIB/KT | ‘

PaccumTalite yaenpHyI0 TOBEPXHOCT CHIIMKATeIs 110 JaHHBIM KOH/IEHCALNH
mapoB Bofk! pk T=293K (V= 18 eM’/Mons, 6 =72,5 10~ JDx/m?):
i 0,12 0,25 0,50 074 | 0,86 0,95 |
~ P/Ps
Aaac 107, 1,0 1,4 1,7 2.3 3,0 5,0
MOJIB/KT
Anccl0’ 1,0 1,6 2,2 2,7 3,7 5,0
,MOJIB/KT
Ioctpoiite nuTerpanbayio u nuddepeHInaTbHYI0 KPUBBIE pACHPENeTeHHS TOp

a,ucop6eHTa IO pajiycam 10 JaHHBIM KOHJCHCALMH MapoB METAHONA IIpH T=293K(Vmn=40.6
cM>/MoB, G =22 6107 Jx/Mm )

[ a 0,1 0,2 0.3 0,4 0,5 0,6 0,7 |
P/Ps |
Qane 10°, 6.7 7,2 7.5 7.7 8.5 9,2 10,3
MOJIB/KT
85ec-10° Momb/kr| 6,75 7.5 8,1 8,64 9,2 9,9 10.53

14.

Paccumuraiite YACIBHYIO MOBEPXHOCTH a,ucop6eHTa IO JaHHBIM KOHAEHCALUH napoB BO/1bI
mpu T=293K (V= 18 cm’/monb, 6 =72,5 10 3 Thx/m? ):

0.10 0,20 0,40 0,60 0,80 090 | 0,98
P/Ps . o
fanc 10°, 3,7 53 6,2 8.7 10.4 12,5 13.4
MOJIB/KT
anec10’ 3,7 7,0 7,9 10,0 11,5 13,0 13,4
,MOJ'_IL/KF

KoHTpo.ibHbIe BONPOCHI /1715 IPOBeIeHHUs! IIPOMEKYTOUHOM aTTecTauy (3a4eTa):

1. Hanotexuosorns. Hanomatepuaibl. Fepapxusi CTpyKTYpPHBIX YPOBHEi MaTEPHANIOB.

CTpyKTypHO-4yBCTBUTENEHBIE XapPAKTEPUCTHKH HAHOCTPYKTYPHPOBAHHBIX Mmarepuaios. Oc-
HOBHBIE (aKTOPBI X OIMPEAEIAIOIIHNE,
2. Knaccudukanus HAaHOMATEPHAIIOB 110 MX PA3MEPHOCTH. DBOJIIOIMS HAHOCHCTEM. Tomoxumu-
decKas mamAath. MeTonbl aHaM3a HAHOCHCTEM M HAHOMATEPHATIOB.



3. Bemectro. ®aza. Kpucrammyeckas cTpykrypa. Jledexrsr B kpucTamtax. Mx kmaccuduxarus.
PaBroBecHble nedexTh. YpaBHEHNE 3aBHCUMOCTH KOHIICHTPALMA PABHOBECHBIX Je(heKTOB OT
u3MeHeHHd 3Heprun ['ub0ca u TemmepaTypel.

4. Toveunsle, nuHelHbIE, IByMEPHEIEC U TpeXMepHEIe nedeKTsl. Bausuue nedekToB Ha cBoiicTBa
HaHOMATEPUAIIOB.

5. Knaccudukanuu Marepualnos o cocTaBy, CTPYKType, JOpMaM CyIIeCTBOBAHUS U (hYHKIIHO-
HAJIBLHBIM CBOMCTBAM.

6. Xumudeckoe paBHOBecHe. CTabMIIbHBIEC, METACTAOMIBHBIE 1 NA0HILHBIE CHCTEMBL.

7. TepMoAMHAMHYECKUH ¥ KHHETHYECKUH KOHTPOIb ((OPMUPOBAHUS METACTAOMIBHBIX COCTOS-
auiA. TTT- u CCT- quarpammer.

8. Hcnonpzosanne TTT- quarpaMm npu co3aHny MaTepralioB ¢ KOHTPOJIHPYEMBIMH CBOMCTBA-
Mu. TTT- guarpammel rexeo0pasyIomux CUCTEM.

9. PaBHOBeCHbBIE ¥ HEpaBHOBECHBIE mportecchl. HepaBHOBECHBIE MPOIIECCH B H30TMPOBAHHBIX,
3aKPBITBIX U OTKPBIThIX CUCTEMAX.

10. Bsaumoze#icTeus B cnoxubix cucremax. Crocobst 00pa3oBanHus IEPUOAMYECKUX CTPYKTYP.
OO6ure NpUHIKUIBI CaMOCOOPKH H CaMOOPIaHU3ALNH.

11. Knaccuduxanms MeToI0B N0MTydeHNs] HAHOMATEPHANIOB N0 THILY (HOPMUPOBAHHSA HAHOCTPYK-
TYP H CITOCOOY MOJTYYEHUS U CTAaOUIH3AINKA HAHOYACTHII,

12. Xumudeckie METObI CHHTE3a HAHOYACTHIL. 301Ib-TesIb MeTo/l. CHHTE3 HAHOYACTHI] OKCHIOB U
THIIPOKCHU]IOB METAJLIIOB.

13. 3omb-renb MeTon. CHHTE3 HAHOYACTHIT OKCHIOB U THAPOKCHIOB METAILIOB METOI0M IHIPOIIH-
3a COOTBETCTBYIOIUX ATKOTOJIATOB. MeXaHU3M MHApPOIN3a.

14. 3onb-resnb meton. CHHTE3 HAHOYACTHII OKCHIOB U THAPOKCHIIOB METAIIOB CONOINKOH/ICHC A~
IIHeH COOTBETCTBYIOIINX AIIKOTOIATOB. BO3MOXHBIE MEXaHU3MBI pEaKIIMH.

15. Ou3HKO-XMMHYECKHE METOIBI CHHTE3a HAHOYACTHII. | MApOTepMAaTbHEIH U COJILBATOTEPMATIb-
Heiif cuHTe3. CyTh MeTO/Ia. Y CIIOBHUA MPOBEIEHHS Iporecca. Bo3MOXHOCT MOTyYEeHHS Yac-

. THII C KOHTPOJIHPYEMOU CTPYKTYPOH.

16. Kosnonspie HanopeakTopbl. Munesisl. TUITBI MULEIUTAPHEIX CHCTEM, 00pa3yeMbIX MOJIEKY-
namu [IAB.

17. Konnonnuele RanopeakTophl. Mutesisl. CTpyKTypa MELEILT, OIpe/Ie/IcHHAS 13 reoMerpu4e-
CKMX (axTopoB. HopmankHble B 00palieHnbIe MULEIIIBL.

18. Kosutonmikie nanopeaktopsl. Muremnst. CHHTE3 B 06paIieHHbIX MALEIIIAX.

19. Munennbl 1 MEKpO3IMYITBCHH. XUMHYECKOE OCAXIEHHE KAK OJUH U3 METOIOB CUHTE3a HAHO-
yacTull. OCHOBHbIE (PAaKTOPBI, BIUSIOIIUE HA MPOTEKAHUE PEaKLUil.

20. MuKpo- ¥ MUHH- 3MYJIbCHH.

21. Cuntes B MuRHOMYbcHsIX. [Tomydyenne ruGpuanbIX MaTEpHAIOB.

22. Cuntes B NOITMMEPH30BaHHBIX MULEIUISPHBIX CTPYKTYpax. [lomydeHne OJI0K-COTIOJIMMEPOB.

23. Munensl, OUCIOU, BE3UKYIIEL

24. Cuntes B reHKax Jlenrmiopa-Bromkert. [IprHIunuansHas cxemMa METOIA.

25. Cunres B nenkax Jlenrmiopa-biomkert. Xapaktep 3aBECHMOCTH CTPYKTYpPBb! IUIEHKH OT CTe-
IIEHU CKaTHs U TEMIICPaTyPhl.

26. Cunres B nnenkax Jlearmropa-biomkerr.

27. Cunres B miaeHkax Jlenrmiopa-BiiomkeTt. MeTo b1 HaHeCeH s IIEHOK Ha TBEPAYIO OBEPX-
HocTh. [lomydeHue mynprrcioes. Mynstuciou X-, Z-, Y- THIOB.

8. YYEBHO-METOJAUYECKOE U HTHO®OPMAIIMOHHOE
OBECIIEYEHHUE JUCHUILINHBI

XUMHWYECKHUE OCHOBBI HAHOTEXHOJIOT' A

OcHoBHas Jurepartrypa:



1. Muusko H.U., Ctpokosa B.B., Xeprosckuit 11.B., Hapues B.M. MeToaps! mosryderHs ¥ cBOii-
crBa HaHo0OBbekTOB. M.: ®JIMHTA, 2013, 165 c. (zoctyn yepes 6ubanoteky Bal'Y) i

2. Crapoctun B.B. Matepuane! u meroas! Hanotexnonoruii. M.: BUHOM, 2015, 450 ¢ (moctyn
yepes oudmmorexy Bal'Y)

3. Mummna E.JI. MeTozas! NMony4eHus U HCCIeIOBAHUS HAHOMATEPHATIOB H HaHOCprlq“yp M.:
BMHOM, 2013, 192 c. (mocTyn gepe3 6ubnuoteky Bal'Y)

4, Hla6atuna T.M., 'ony6eB A.M. Hanoxumus u Hanomarepmansl. M.: MI'TY uwm. H. 3 BayMa-
Ha, 2014, 168 c. (I[OCTVH gepe3 6ubmroteky Bnl'Y)

JononsATennHaAA JHTEPATYypa:

I. Curosa A.C. IlomyueHne n uccienoBaHie HAHOCTPYKTYp. JlabopaTopHHIit PaKTHKYM [10 Ha-
HotexHonorusm. M.: BUHOM, 2011, 148 c. (zocTyn uepes 6ubmuorexy Bnl'Y)

2. I'yceB A.M1. HaHOMaTepuaibl, HAHOCTPYKTYPbI, HAHOTEXHOJIOIHH. M. : CDI/I3MATHI/H 2009,
416 c. (noctyn yepe3 6ubauorexy Bal'y)

3. Proxonkos JILU., Jlesuna B.B., Jsunsurypu 3.J1. Hanomatepuanst. Ydae6Hoe moco6ue. M.:
BUHOM, 2014, 368 c. (nocTyn uepe3 6ubmnorexy Bal'V)
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8. MATEPHAJIbHO-TEXHHYECKOE OBECIIEYEHHUE
JUCHUILTHHBI

XUMHWYECKHUE OCHOBbI HAHOTEXHOJIOT' Ui

Ipu yreHUH JIEKIKOHHOTO Kypca HCIIONb3YeTCs HEpOpMAIs, IpeICTABICHHAS HA ClIaiiiax.
3aapus 1% IPOBEACHHS KOHTPOJIBHBIX PAbOT HCIIONB3YIOTCS, B TOM YHCIE, B HIEKTPOHHOM
BapHaHTe.
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