Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®K1O: Ucaes Uropb MaromeoBuy

JlomKHOCTb: npopem@mmétbamr@mmwwﬂoe ABTOHOMHOC oﬁpasonaTe.anoe YupexjaceHue
[ata nognucanus: 21.09.2023 17:05:49

YrkanbHbil NpoHA O A ILHBIN MCcaeI0BaTeIbCKHI TexHoTornYeckuii ynusepcuter «kMACHUC

d7a26b9e8ca85e98ec3de2eb454b4659d061f249

BbICIIETr0 00pa3oBaHus

Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

XuMu4yecKne cnoco0bl MoJy4eHUsI HAHOMATEPHAJIOB

BaerrmeHa 3a moApa3aCiICHUEM

HanpaBneHHe IMOATOTOBKH

Ipoduns

Kpamudukanms

Kagenpa pyHKIMOHAIBHBIX HAHOCUCTEM U BBICOKOTEMIIEPATYPHBIX MAaTEPHUAIIOB

28.03.03 HAHOMATEPHUAJIBI

BbakanaBp

dopma 00ydeHUs
OG1iast Tpy10eMKOCTb
YacoB 110 yuyeOHOMY IITaHy

B TOM YHCJIC:

Ay TUTOPHBIC 3aHATUL

O4YHasA
33ET
108

51

caMocCTosITeNIbHAs paboTa 57

Pacnpe):leneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 7 (4.1)
Kypee>) HUroro
Henens 18
Bun 3anaruit v | PO | v PIl

Jlexuu 34 (34 |34 |34
IIpakTuueckue 17 117 |17 |17
Uroro aya. 51 |51 |51 |51
KonrakTHas pabota 51 |51 |51 |51
Cam. pabora 57 |57 |57 |57
Uroro 108 | 108 | 108 | 108

®DopMBI KOHTPOJISI B CEMECTpax:
3a4eT C OLIEHKOM 7



IIporpammy coctaBui(u):
omu, npo@., [zuozueypu 2.J1.;xmu, Joyenm, Cudoposa E.H.

Pabouas mporpamma
XuMHYeCKHe CIoCOObI MOJIy4eHHsI HAHOMATEPHAJIOB

Pazpaborana B coorserctBun ¢ OC BO:

CaMOCTOSITeTFHO yCTaHABINBAEMBIH 00pa30BaTeNIbHBIA CTaHAAPT BRICIIEro 00pa3oBaHms - OakanaBpuar denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKIeHre BhIcIero oOpa3oBanus « HallmoHaNbHBINA UCCIeI0BATENBCKUI
TexHonoruueckud yausepcurer «MUCHC» mno nampasnenuto noaroroBku 28.03.03 HAHOMATEPUAJIBI (npuka3 ot 02.04.2021
r.Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUH yqe6H0r0 IjiaHa:

Hamnpagsnenue noarorosku: 28.03.03 Hanomatepuassl, 28.03.03-bHM-23.plx , yrBepskaerHOoro Yuensim coetom HUTY MUCHUC
B coctase cooTsercTBytomiel OIIOII BO 22.06.2023, nporokon Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

Hanpasnenue noarotosku: 28.03.03 HanomaTepuansl, , yrBepxaeHHoH YdensiM coBetoM HUTY MUCHUC 22.06.2023, npoTokoia
Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN
Kadenpa ¢pynkumoHa I-HBIX HAHOCHCTEM H BHICOKOTEMIIEPATYPHBIX MaTepPHATIOB

[Tporokoin ot 16.06.2022 r., Ne20

PyxoBoaurens noapaznenenus Kysuenos /1.B.



1. HEJIX OCBOEHUA

1.1 | Ilenb ocBOEHUS AUCUMILIMHBI HAYYHUTh:

1.2]- Hay4YHBIM OCHOBAaM W NNpUHIOHIIAM pCain3allui XUMHUYCCKNX METOAOB CUHTC3a HAHOMATCPUAJIOB,

1.3 | — 6a30BBIM TCOPETUYCCKHM 3HAHUSIM B 00JaCTH XUMHUYECKUX METOIOB MOJTYYCHUS HAHOMATCPHAJIOB B PACTBOPax, B
ra3oBoii (asax;

1.4 | — TeopeTu4ecKUM M MPaKTUIECKUM OCHOBAM OIIPE/IENICHUs TOHATHH B 001aCTH HAHOTEXHOJIOT Ui,

1.5|—na PCATBHBIX TPUMEPAX IMMPUHIUIIAM ITOJTYYECHUA HAHOMATEPHUATIOB B IPOMBINIIICHHOCTH XUMWUYCCKUMHU criocodamu.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

bnoxk OIIT: b1.B.JIB.04

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂ])HOi/i NOAr0TOBKE 00y4aroerocs:

2.1.1 | Merozns! 00pabOTKH CTATHCTHYECKUX JTAaHHBIX (aHAIN3 TaHHBIX )

2.1.2 |IlmanmpoBaHME ¥ OpraHU3AIIS HAYIHO-HCCISIOBATEIbCKON pabOTHI

2.1.3 | IIpown3BoncTBeHHAs MPAKTHKA IO MOIYYSHHIO TPOo(ecCHOHATBHBIX YMEHHI H OITBITa MPO(eCcCHOHATBHON A TeNEHOCTH

2.1.4 | IIpounsBonacTBeHHAs MPAKTHKA IO MOIYYCHHUIO TPOo(ecCHOHATBHBIX YMEHHI H OITBITa MPO(eCCHOHATBHON A TENEHOCTH

2.1.5 | ®usnka KOHIEHCHPOBAHHOTO COCTOSHHS

2.1.6 |IIpouecchl MOMyYCHUS] HAHOYACTHUI] U HAHOMATEPHAIIOB

2.1.7 | OCHOBBI KBAaHTOBOI MEXaHHUKH

2.1.8 | Teopernueckas MexaHHKa U OCHOBBI TEOPUU YIIPYTOCTH

2.2 JucuumianHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |Merompl BEIYHCIUTETBHON (U3UKU

2.2.2 |HaHOCTpYKTypUpOBaHHBIE CBEPXTBEP/bIE MATEPUAIIb

2.2.3 | Hopwmsr u npaBuina odopminerns BKP

2.2.4 | OcobeHHOCTH HCCIEIOBAaHNS HAHOMATEPHAIOB

2.2.5 |IoaroroBka K mMpomexype 3alIUTHl U 3allUTa BEITYCKHON KBATH(HUKAIIMOHHOH paboThI

2.2.6 |IloaroroBka K IMpouexype 3alInTHl U 3al[UTa BEITYCKHON KBATH(GHUKAIIMOHHOH paboTHI

2.2.7 |IIpemxoururoMHast MpaKTHKa U BEIIOIHEHHUS BBITYCKHON KBAMM(DHUKAIIMOHHON paboTHI

2.2.8 |IIpexoururoMHast mpakTHKa U BEIIOIHEHHUS BBITYCKHOW KBaTH(PHUKAIIMOHHON paboTHI

2.2.9 | CraTtucTuueckue pacyeTbl paBHOBECHIA

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

ITK-3: Cnioco0eH cocTaB/IATh aHAJIUTHYECKHE 0030Pbl, HAYYHbIE 0TYETHI U TOTOBUTDH K MYOJIMKALUM Pe3y/IbTAThI
uccjaen0BaHuii

3HaTh:

[IK-3-31 ®u3nko-XUMHUYECKHe XapaKTePUCTUKN HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPHAIIOB

ITK-3-32 OcHOBHBIC XUMHYECKHE CIIOCOOBI TIPOU3BOCTBA HAHOMATEPUAIIOB

TIK-3-33 ®u3nuko-xuMHYECKHE OCHOBBI IOJIYYEHUSI HAHOMATEpUAIIOB

IIK-2: CnocodeH ocyliecTBIATH cOOP, CHCTeMATH3ALUIO U AHAIN3 HAYYHO-TeXHHYecKoil HHGOPMALMH 0 CYIIecTBYIOIIHX
HAHOMAaTepHaJIax

3HaTh:

[IK-2-31 ®u3nKo-XUMHUYECKHe XapaKTePUCTUKU HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3HIIMOHHBIX MaTEPHAIIOB

ITK-3: Cioco6eH cocTaBJISTh aHAJIUTHYECKHE 0030PbI, HAYYHbIE OTYeTHI M TOTOBHTH K MYOJIMKALIMH Pe3yJIbTAThI
HucceaeI0BaHui

YMmerb:

ITK-3-V1 CoctaBnats 1 0OpMISTH TPOTOKOIBI HCITBITAHHMH

IK-2: Cnioco6eH ocylmecTBIATH COOP, CHCTEMATH3AIUIO M AHAJIN3 HAYYHO-TEXHUYECKOH HH(OPMAIUH O CYIIEeCTBYIOIINX
HaHOMAaTepHaJax

Ymern:

ITK-2-V1 IIpumeHaTh HHGOPMANMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHH cOOpa TeXHIMYECKON HH(OpMAIIMU TI0 HHHOBAIIMOHHBIM




pa3paboTkaM B OTpaciH MNPOU3BOICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPHANIOB

ITIK-3: Cnioco0eH cocTaB/IsATh AHAJTUTHYECKHE 0030Pbl, HAYYHbIe 0TYeThl U TOTOBUTh K MYOJUKALMH Pe3yJbTAThI
HCCIeJ0BAHUI

Baanernb:

ITK-3-B2 Haprikamu pacuéra mapamMeTpoB XUMHIECKHX CIIOCOOOB ITOJTydeHHs HAHOMAaTepHaloB

TIK-3-B1 HaBbikamu aHanm3a U COMOCTABICHHUS PA3IMYHBIX XUMHUYECKHX CIIOCOOOB MOTyUeHHs HAHOMATEPUaIoB

IIK-2: Cioco6eH ocylecTBIATH cO0P, CHCTEMATH3AMUIO U AHAJIN3 HAYYHO-TeXHNYeCKOil HH(OPMAIINH O CYIIeCTBYOIIHX
HaHOMaTepHaIax

Baagernb:

[TIK-2-B1 HaBbikamu c6opa 1 cucreMaTu3aiuy HHPOPMAIMKU B 00JIACTH XUMUYECKHX CIIOCOOOB TIOJyUYEHHsI HAHOMATEPHAIIOB

4. CTPYKTYPA U COJAEPKAHUE

Kon
3aHATHSA

HanmeHnoBaHue pa3iesioB n
TeM /BH 3aHSATHS/

Cemectp
/ Kype

Yacos

Dopmupyemble
HHIMKATOPBI
KOMIIeTeHI N

JIntepartypa
H JJL
pecypcbl

IIpumeyanne

KM

Boimoan
sieMble
padoThI

Pa3nen 1. Xumuueckue
METOAbI no.uyqemm
HAHOMATepHAaJIOBa B
pacTBopax

1.1

Paznuunble Kiaccuukanuu
METOJIOB TIOTyYCHHS
HAaHOPa3MEPHBIX MaTEPUAIOB.
Knaccudukanus XuMHIECKUX
METOJIOB TOJTyYCHHS
HaHOMAaTepHaJOB.
HanoTexHONOrHH «CBEPXY -
BHHU3» U «CHU3Y — BBEPX».
[MousaTHE HaHOMAaTEpHaTa U
HaHOOOBekTa. Mecto
XUMHUYECKHX METOJI0B
MOJTYYCHUS Cpen
HAaHOTEXHOJIOTHH. /JIex/

I1K-3-32 TIK-3-
33

JI1.1 J11.3
JI1.4 J11.5
J1.8
JI1.9]12.2
2.4
Ol

1.2

[TonydyeHnue HaHOYACTHUI]
METOJIOM ocaxkJieHus. Teopus
pPacTBOPUMOCTH, TIOHATHE
PacTBOPUMOCTH U
MIPOU3BENCHHS
PacTBOPUMOCTH.
HaHo9acTHIIbI THIPOKCHJIOB,
Cynb()UIOB, CENCHUIOB,
(docdaros. Biausnue ycnosuit
CHHTE3a Ha TUCIIEPCHOCTD U
Mopdormoruto gactut. /JIex/

TIK-3-31 IIK-3-
32 TIK-3-33
IK-2-31

JI1.4 JI1.6
JI1.7]12.4
Ol

1.3

[Tonydenue HaHo4acTUI
METOIOM BOCCTAHOBJIEHUS U3
pactBopa. Teopus
OKHCJIUTEIHLHO-
BOCCTaHOBHUTEIHLHOT'O
noTeHIurana. HanouacTuirst
Au, Cu, Ag, Pt. Tumst
BOCCTaHOBUTENCH. Bimstaue
YCIIOBUI CUHTE3a Ha
JIUCTIEPCHOCTD U
Mopdomnoruro gactutl. Chepbr
npumeHerust. /JIex/

TIK-3-31 IIK-3-
32 TIK-3-33
ITK-2-31

J1.4
JI1.7]12.4
Ol




1.4 CymHocTh 2 TIK-3-31 T1IK-3- JI1.7J12.4
THIPOTEPMATIBHOTO CIToco0a 32 [IK-3-33 21
MOJTYYEHUSI HAHOYAaCTHLI. [TK-2-31
O6opynoBaHHe 1 UCXOIHBIE
peareHTsl A1 CUHTE3a.

KoHTposb TeXHOIOrMueCKUX
napamerpoB. JloCTOMHCTBA U
HEIOCTATKH
THIPOTEPMATILHOTO

Mmetona. /Jlex/

1.5 I'ereposnurakcuanbHbIil pocT 2 IK-3-31 IIK-3- JI1.7J12.4
KPHUCTaJLIIOB B 32 TIK-3-33 €]
TUIPOTEPMAIILHBIX YCIIOBHSIX. [TK-2-31
PerynupoBanue
JTUCTIEPCHOCTH HAHOYACTHI]

Ha CTa/IMU UX MOIyYeHHUS
MyTEM BBEICHUS
3apOJIBIIIC00PA3YIONINX
npumeceit /JIex/

1.6 MeraninorepmMuyeckoe 2 TIK-3-31 IIK-3- J1.7
MOJIy4EeHUE HAHOTIOPOIIKA 32 [IK-3-33 JI1.9J12.4
raduus. CBoWCTBa dIeMeHTa [TK-2-31 JI2.5
1 007aCTH eT0 IPIMEHEHHS. €
OCHOBHBIE 3Talbl U
napaMeTpsl poLecca.

XapaxkTepucTuka
MOJTy4aeMOro NPOIyKTa.
®DOopMBbI CYLLIECTBOBAHUS
KHCJIOPOJia B HAHOIIOPOIITKaX
raduus. /Jlex/

1.7 OrneHka TeXHOIOTUH U 1 [K-3-V1IIK-3 | JI1.4J12.4J13.
MOJTy4aeMOM MPOYKITHH C -B1 ITIK-2-V1 1J13.2J13.3
TOYKH 3PEHUSI COOTBETCTBHS TIK-2-B1 JI3.4
HaHOTeXHOJOorusaM. Beiaua 21
nomarsero 3aganus 1 /TIp/

1.8 Pacuér MeToauKy nonyyeHus 1 TIK-3-V1 TIK-3 JI1.3J12.3
HaHOYACTHI] METOJIOM -B2 2.4
ocaxaenus /T1p/

1.9 Pacuér Bo3moxxHOCTH 1 TIK-3-Y1 IIK-3 JI1.3J12.3
OCaXK/ICHHSI METAJJIOB B -B2 J12.4
oKHUcIUTeNbHOM cpeae /TIp/

1.10 | Pacuer akTMBHOTO qUamMeTpa 1 TIK-3-Y1 IIK-3 JI1.3J12.4
3apOJBIIIEBOIO KpHCTAILIA. -B2
Pacuer noan akTUBHBIX
3apogpiiei. /Tlp/

1.11 | Pacuer TonmuHsI 1 IIK-3-Y1 IIK-3 JI1.3J12.4
TUAPOKCUIHOMN TUIEHKU Ha -B2
MOBEPXHOCTH HAHOYACTHI]
nuokcuaa xpoma /Ip/

1.12 | Pacuér TemneparypHoit 1 IIK-3-Y1 IIK-3 JI1.3J12.3
3aBUCUMOCTH DHEPTUU -B2 J12.4 J12.6
I'u66ca peakunu
METaJUIOTEPMUYECKOr0
BoccTaHOBJIeHHA TadHus /T1p/

1.13 | IIpopaboTKa JIEKIIHOHHOTO 12 K-3-31 [IK-3- | JI1.3J11.4
MaTepuaia, HOAr0TOBKa K 32 TIK-3-33 JI1.9J12.3
MPAKTUIECKUM TIK-2-31 21
3aHaTHsIM /Cp/

1.14 | Jomaninee 3amanue 1 /Cp/ 5 [1K-3-B1 [IK-2 J1.3 P1

-Y1[IK-2-B1 | JI1.4J12.5J13.
1J13.2J13.3
JI3.4

o1




Pazgen 2. Cunre3
HAHONPOIIKOB METOIAMU
rasodasHoro
B3auUMOJeHCTBUS

2.1

CuHTe3 HaHOMOPOILIKOB U
HAHOCTPYKTYPHBIX
MaTepraoB C
HCTIONTE30BaHUEM
a9PO30JIbHBIX TEXHOJIOTUH.
3apoxaeHue, pocT U
TEepMOANHAMHUKA
00pa3oBaHUs YacTHII.
Knaccudukanus
a’pO30JBHEIX CHCTEeM. MeTon
CIpel-mpoi3a 1 Hanboee
9acTO BCTPEUAIOIIUecs
KOMITOHEHTHI JUIsl €70
peanuzauuu. GopmMupoBaHue
Kamneb a3po307Isl.
ITpeBpaienue kamnm B
gacruiy. Coop momygaemMoro
MaTepuana. CxeMbl CUHTE3a,
UCTIONb3yeMbIE B HACTOAIIEE
BpeMs. [Ipumepst
MaTepHaoB,
CHHTE3UPOBAHHBIX Ha
kadeape PHCuBTM. /Jlex/

[K-3-31 IIK-3-
32 TIK-3-33
I1K-2-31

JI1.7]12.4
€

2.2

ITpuHLMTIBI KOHTpOIISA
Mopdomoruu u
JIICIIEPCHOCTH
HAHOTIOPOIIKOB U
HAHOCTPKTYPHBIX
MaTepraJIoB IIPH CHHTE3E 110
a3p0O30JIbHBIM TEXHOJIOTUSIM.
BriusiHMe KOHIIEHTpaLUK
HCXOJHOTO PAacTBOPA COMH.
BnusiHue napaMeTpos
peakTopa. BiusiHue ckopoctu
MOTOKA ra3a HOCHTEIIS.
BrimsHue mucnieprupyrommx
no6aBoxk. /JIex/

I1K-3-31 TIK-3-
32 TIK-3-33
[K-2-31

JI1.7]12.4
€|

23

[TonydyeHnue HaHOmOpOILIKA
PEHHsI METOJIOM Ta30(ha3HOro
B3aUMOJICHCTBHS U3
BTOPUYHOTO CHIPBSL.
XapaKkTepUCTHKa 2JIEMEHTA U
TIPUYUHEI TIepepaboTKI
BTOPUYHOTO CHIPBSL.
[Tapamerpsl npoBeaeHUs
npolecca Moay4eHHs.
Oo6nacT IpIMEHEeHHe
HAHOPa3MEPHOTO

penus. /Jlex/

[K-3-31 IIK-3-
32 TIK-3-33
IK-2-31

1.7
JI1.9]12.4
J2.5
€|

24

XUMHUUECKOE OCKICHUE U3
ra3oBoi (a3l n
ra30TPaHCHOPTHBIE PEAKIINU
JUTS CHHTE3a IByMEPHBIX
MaTepHuanoB. Buabl
Ta30TPaHCIOPTHBIX PEaKIuil.
[IpuauunuansHas cxema u
o0opyioBaHue s
ra30(ha3HoOro OCaXKIACHHS.
IMomyuenne rpadeHoB,
YIJIEpOIHBIX HAHOTPYOOK,
reTepoCTpyKTYp. /JIex/

I1K-3-31 TIK-3-
32 TIK-3-33
[K-2-31

JI1.1 J11.7
JI1.9J12.4
€




2.5 JleTOHAIIMOHHBIA CUHTE3 2 TIK-3-31 T1IK-3- JI1.7
HaHoaiMa3oB. Mcropust 32 [IK-3-33 JI1.9J12.4
pa3paboTKH HOBOTO METOJIa [TK-2-31 €]
MOJTYYESHUS] HAHOMATEPHAJIOB.

[IpuHumn u cxema nporecca.
XapakTepucThka
MOJTyYaeMbIX MaTEPHAIIOB.
Ob6nacTu NpUMEHEHHS
HaHOaIMa30B. /JIex/

2.6 OrueHka pa3MepHBIX 1 IIK-3-V1 IIK-3 JI1.8J12.4
XapaKTEPUCTHK MATEPHUAJIOB, -B2
MOTyYaeMBIX C
WCTOJIb30BaHUEM
a’PO30JIBHBIX
texuomnorwui /TIp/

2.7 Pacuer coctaBa ncxoHbIX 1 [IK-3-Y1 IIK-3 JI1.8J12.3
PacTBOPOB IS NOTYUEHUS -B2 2.4
MHOT'OKOMITIOHEHTHBIX CUCTEM
C UCIIOJTb30BAHUEM
a’pPO30JIbHBIX
Texuoorui /TIp/

2.8 KonTponbnas pabdota 1. 1 MMK-3-31 I[IK-3- | JI1.1JI1.4
Brigaua Jlomamiaero 3anaHus 32 [IK-3-33 JI1.6 JI1.7
2. Mp/ TIK-2-31 JI1.9J12.3

2.4
J12.6J13.1
JI3.2J13.3

JI3.4

2.9 YpaBHeHUsI peakuil U pacuyér 1 IK-3-Y1 IIK-3 JI1.9J12.3
cOCTaBa ra30BOM CMeCH JIJIst -B2 2.4
OCaXKICHHSI
TOHKOIJIEHOYHOT'O
nokpeitus /TIp/

2.10 | XuMHuecKue peakiuu, 1 IIK-3-Y1 IIK-3 JI1.9J12.3
COIIPOBOKJAOIIKE ITPOLIECC -B2 J12.4
JIETOHALIMOHHOTO
cunresa /TIp/

2.11 |IIpopaboTka JEKIIMOHHOTO 10 [MK-3-31 TIK-3- | JI1.1 JI1.3
Marepuaa, MoAroToBKa K 32 [IK-3-33 JI1.4
npakTadeckuM padboram /Cp/ [K-2-31 JI1.9J12.3

J2.5

21

2.12 [ToaroroBka Kk KOHTPOIHHON 6 [TK-3-31 TIK-3- JI1.1 JI1.3 KM1

pabote Ne 1 /Cp/ 32 TIK-3-33 1.4
TIK-2-31 [IK-2- | JI1.9J12.3

Vi 21
2.13 | lomaninee 3amanue 2 /Cp/ 6 MK-3-B1 IIK-2 | JI1.3 JI1.7 P2

-Y1 [IK-2-B1 JI1.9712.3
J12.5J13.1
JI3.2 JI3.3

J3.4

Pazgen 3. Ilosryuyenue
HAHOMATEPHAJIOB IIyTeM
XMMHYeCKHX NpeBpameHunii
B TBepaoii gasze




3.1

Iomyyenue
MHOTO(YHKIMOHAIBHBIX
HaHOCTPYKTYPHUPOBAHHBIX
MmarepuainoB meroxom CBC.
PaccmoTtpenue sBnenus
«TBEPIOTO IIAMEHI» U
npouecca CBC. OcHoBHbIE
TMOHATUA U ONPEACICHHUA.
Knaccudukanust MmeTonoB
MOJIYUCHUS MaTCpHUaJIOB C
nomomsio CBC. CymHocTs
METOA0B, TEXHOJIOTUYCCKHE
CXEMBI U

obopynosanue. /Jlex/

[K-3-31 IIK-3-
32 TIK-3-33
I1K-2-31

J1.5
JI1.7]12.4
€|

32

CBC-akerpysust. [lomyuenus
JJIEKTPOIOB CyOMUKPOHHOH U
HaHOPa3MEepHOU CTPYKTYPOU.
CuHHTE3 KEPAMUYECKOTO
MOPOIIKOBOTO MaTepuaa
metonom CBC B peakTope
OTKpBITOTO THIIA. /JIeK/

TIK-3-31 IIK-3-
32 TIK-3-33
ITK-2-31

J1.5
JI1.7]12.4
Ol

33

CuHTe3 MeTaI-yTIIepOIHBIX
HaHoOMopomkoB meronom MK-
nupoausa. [Ipexypcopsl
YTJIEPOIHBIX
HaHOMAaTEPHAJIOB.
ITapameTpsl IpoBenCHUS
npouecca. Cxema
IIPEBPALLECHUH B YTIEPOJHON
Matpuiie B xone MK-orxura.
OCHOBHBIE XUMHUYECKHE
peakuuu npornecca. /Jlex/

I1K-3-31 IIK-3-
32 IIK-3-33
[K-2-31

JI1.1J11.2
JI1.7J12.1
2.4
Ol

34

BnusiHue ycioBuii cuHTe3a
Ha CBOMCTBA METAJLJI-
YIJIEPOJHBIX HAHOTIOPOIIKOB.
XapakTepuCTUKH
MOJTy4aeMBbIX
HaHOMAaTepHayoB.
Karamntuyeckass akTHBHOCTD,
MAarHMATHEIE CBOMCTBA U
MIpUMEHEHUE MEeTalI-
YIIEPOIHBIX
HaHOKOMIIO3UTOB. /JIex/

I1K-3-31 IIK-3-
32 IIK-3-33
[1K-2-31

JI1.1J11.2
JI1.7J12.1
2.4
Ol

3.5

IIponecc nonyuenus
[OJMPOBATIBHBIX IIOPOIIKOB
Ha ocHOBe CeO2 o
KapOOHATHOW U OKCAJIaTHOM
TEXHOJIOTHSIM.
XapaKkTepucTHKa UCXOIHOTO
ceipbs. [lonarue
MIOJIMPOBAHUS U MTOJUPYIOLIEH
cniocobHoCTH. /JIex/

IK-3-31 TIK-3-
32 TIK-3-33
[K-2-31

1.7
JI1.9J12.4
€|

3.6

Bnusuue ycnosuii
[IOJIy4€HUS U CBOWCTB
CHHTE3MPOBaHHBIX
HaHOIIOPOIIIKOB HAa OCHOBE
CeO2 Ha UX HONUPYIOLIYIO
criocobHocTh. Obnactu
TMPUMEHEHUS MTOTHPOBATBHBIX
opomrkos. /JIex/

TIK-3-31 IIK-3-
32 TIK-3-33
ITK-2-31

J1.7
JI1.9]12.4
J2.6
o1




3.7 Pacuer BXOHBIX IapaMETPOB 1 MK-3-¥1 IIK-3 JI1.5]12.4
JUIS IPOBEJICHUs IIpoLiecca -B2
CBC: konruecTBa HCXOIHBIX
MOPOLIKOBBIX MaTE€PUAIOB;
OTHOCHUTENILHOM TJIOTHOCTH,
MIOPUCTOCTH, BBICOTHI, MAaCChl
HCXOIHOM IINXTOBOM
3arotoBk# /ITp/
3.8 OCHOBHBIE peaKIiy U pacuer 7 1 [K-3-Y1 IIK-3 JI1.5712.4
TeroBoro 3¢ dexra TaHHbIX -B2
peaxuuii B mpoiiecce
CBC. /Mlp/
39 Pacuér xonuuecTBa 7 1 [K-3-Y1 IIK-3 JI1.2712.4
BOJIOPO/Ia, HEOOXOIUMOTO IS -B2
BOCCTaHOBJICHUS COJICH
METAJIIOB IIPH MOJTYIECHUN
METaJUI-YTTIEPOTHBIX
HaHomnpomkoB MeTogom NK-
nmponm3za /IIp/
3.10 |Pacuér paguyca yacTuis! 7 1 TIK-3-Y1 IIK-3 JI1.2J12.4
MeTajuia MpH Pa3nuIHOM -B2
COJIepKaHUU coJieil B
npekypcope /TIp/
3.11 Konrtponbnas padora 2 /TIp/ 7 1 TIK-3-31 TIK-3- | JI1.1 JI1.2
32 T1K-3-33 JI1.4 JI1.5
I1K-2-31 J1.7
JI1.9J12.1
2.4
3.12 | Pacuér cocTaBa mpeKypcopoB 7 1 [K-3-Y1 IIK-3 JI1.9J12.3
JUTS TIOJTYYCHUS -B2 J12.4 J12.6
MOJIMPOBATIHHBIX TIOPOIIKOB
Ha ocHoBe CeO2 o
KapOOHaTHOH
texuonoruu /T1p/
3.13 [IIpopaboTka JIEKIIHOHHOTO 7 12 MMK-3-31 I[IK-3- | JI1.1 JI1.2
Marepuaia, MoAroToBKa K 32 [IK-3-33 JI1.3J11.4
npakTuaeckum padoram /Cp/ TK-2-31 IIK-2- J1.5
Vi JI1.9J12.1
J12.3
21
3.14 |IloaroroBka K KOHTPOJBHOI 7 6 IK-3-31 [IK-3- | JI1.1 J11.2 KM2
pabote Ne 2 /Cp/ 32 T1K-3-33 JI1.3 J11.4
I1K-2-31 TK-2- J1.5
Y1 JI1.9J12.1
J12.3
21
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe rillz{oief;:éwme B
KM MepOTIpUSITHC I P ONPOCHI AJIs1 TOATOTOBKH
KOMIICTEHIIN I
KM1 KonrponbHas IK-2-31;11K-3- 1 Kakue Bus! KnaccuUKanui METO0B MOMyIEeHH HAHOMAaTepUaIoB
pabora 1 31;11K-3-32;11K-3- MPEJIOKEHBI K HACTOSIIIEMY BPEMEHHU?
33 2 Kakoil npuHIHI JISKUT B OCHOBE pa3JIeNIeHUs] METOOB MOJIy4YEHUS
HaHOMAaTepHalIoOB Ha MeXaHWYecKue, pr3nyeckue, XUMHUIECKHE 1
O6uonornueckue?

3 Kakoii IPUHIIMIT JIEKUT B OCHOBE pa3/IelIEHUs] METOJIOB Ha «CBEPXY —
BHI3» U «CHHU3Y — BBEPX»?

4 Kakoe MeCTO cpear BceX METOI0B MOIy4IeHHs HAHOMAaTepHaoB
3aHMMAaIOT XUMHYECKHE METO/IBI COTIACHO KIACCU(HUKAIINY Ha OCHOBE
IIPUPOBI OCHOBHOIO 3Tara JUCIIEPTUPOBAHUA?

5 Kaxue MeTO/bI NOTyYeHUS] HAHOMATEPHAIOB OTHOCSITCS K IPYIIIe




«CBEpXy — BHU3»?

6 Kakue MeToibl OTy4eHNUs: HAHOMATEPHAIoB OTHOCATCA K IPyIIe
«CHH3Y — BBEpX»?

7 Kaxue XuMHU4eCcKre METO/BI OTyYeHUS] HAHOMATEPHAIOB OTHOCSITCS
K TPYIIIE «CBEPXY — BHU3»?

8 Kakue xumMuueckre METO/Ibl OTyYEHUs] HAHOMATEPHAJIOB OTHOCSTCS
K TPYIIIEe «CHU3Y — BBEPX»?

9 Ha xakue TpyHIibl AENATCS XUMHYECKHUE METOBI IOy IeHHs
HaHOMATEPUAJIOB COTJIACHO KJIaCCU(UKALUKY Ha OCHOBE IPHPOJIBI
OCHOBHOTO 3Tarla JUCIEePTUPOBAHM?

10 Kakue MeTozbl BXOJAT B Ipynny «XUMHUYECKUE PEAKIUH PA3HbIX
KJIaCCOB COEIUHEHUN»?

11 Kakuie METOIbI BXOJIST B TPYIITY «DIEKTPOXUMHUYECKUE METOBI»?
12 Kakue MeToAbl BXOJAT B rpynny «Pa3nokeHue napoB COeIUHEHUH ¢
MOMOIIBIO PA3IUYHBIX U3ITYyUCHUH»?

13 B 4éM npuHIMI TEXHOJIOTHIA «CHHU3Y — BBEPX»?

14 B 4éM NpUHINI TEXHOJIOTHIA «CBEPXY — BHHU3»?

15 Ha xakue rpynmnsl JeIsATCs METOABI IOJIYyYEHUSI HAHOMATEpUAIIOB B
KJIaccH(UKAIMK HA OCHOBE HANpaBIICHUS BO3AEHCTBUS Ha MaTepuan’
16 Ha xakue rpynmsl JedsATCsl METOBI TOMy4EeHHs HAHOMATEpUAOB B
KJIaccH(UKaMy Ha OCHOBE OCHOBHOTO 3Talla AUCTIEPTHPOBAHUS?

17 IpuBenure KIaCCUPUKAIIIO XUMIYECKUX METONOB MOTYy4CHUS
HAaHOMATEPHAJIOB HA OCHOBE OCHOBHOTI'O 3Tara JUCHEPTUPOBaHMUS.

18 Kakoe MecTo XMMHYECKHE METOIBI ITOyIEeHIS 3aHIMAIOT B
KIacCH(pUKaNy HAHOTEXHOJIOTHif?

19 Kakue HaHOpa3MepHbIE 00BEKTH MOYKHO MOIYYUTh XUMHUECKUMHU
MeTonaMu?

20 Yro Takoe HAaHOPAa3MEPHBI 00BEKT?

21 OTnuuaroTcs U MEeXIy COO0H MOHATHS «HAaHOPa3MEPHBIH OOBEKT» U
«HaHOMaTepHam»?

22 Kakne HaHOMAaTEepHAITBI TI0 MOP(OIOTHYECKAM ITPHU3HAKAM MOXKHO
MOJYYUTH TI0 TEXHOJIOTHH «CHHU3Y — BBEPX»?

23 Kakue HaHOMaTepHaibl 10 MOP(HOTOTHUECKUM MTPU3HAKAM MOXKHO
MONYYUTb 110 TEXHOIOTHH «CBEPXY — BHH3»?

24 SIBnsiroTCs METOIBI IOTY4YEHHUSI HAHOMATEpHUaIoB
HaHOTexXHOIOTUAMHU? OTBET 00OCHYHTE.

25 SIBnsiroTCst METO/IbI ANArHOCTUKY HAHOMATEPHAIOB
HaHOTexXHONIOTUAMU? OTBET 00OCHYMTE.

26 SIBnsrOTCSA METOBI XapaKTEPOIOTUU HAHOMATEPUAIIOB
HaHOTexXHONOTUsAMHU? OTBET 00OCHYHTE.

27 SIBnsiroTCsl METO/IBI MCCIIEI0BAHHS HAHOMATEPUAIIOB
HaHOTeXHONOTUIMU? OTBET 00OCHYHTE.

28 YUTo siBIIsSIeTCS OCHOBHOM JUCTIEPTHPYIONIEH CTaquel B XUMHUUECKHX
METOJax MOIy4eHHs: HAaHOMaTepHaaoB?

29 SIBnsercs In XUMHUYECKasi peaKliis OCHOBHOM JTUCTIEpTUPYIOIIEH
CTaIuei MpU MPOM3BOACTBE HAHOMATEPHAJIOB TI0 TEXHOJIOTHH «CHHU3Y —
BBepx»? OTBET 00OCHYIITE.

30 SIBnsieTcs i1 XUMHUYECKasi peaKIisi OCHOBHOM JTUCTIEpTUPYOIIEH
CTaIuel P MPOM3BOACTBE HAHOMATEPHAJIOB IT0 TEXHOJIOTHH «CBEPXY —
BHI3»? OTBET 00OCHYIHITE.

31 SBnsieTcs MM XUMUYECKasl PeaKklys OCHOBHOM AUCIIEPTHPYIOIEH
CTaIuel pHu MPOM3BOACTBE HAHOOBEKTOB? OTBET 00OCHYIITE.

32 Kakoe MecTO 3aHUMAaIOT XUMUUYECKUE METOMBI B PA3IUYHBIX
KJ1accu(pUKAIUSIX METOJOB MOJTYUYEeHUs] HAHOOMATEpUaJIOB?

33 Yro Takoe cKopocTb 00pa30BaHUs YaCTHIL?

34 Yro Takoe IMHEIHas CKOPOCTh POCTa YaCTHIL?

35 KakoBo IOMKHO OBITH COOTHOIIEHHE CKOPOCTH 00pa30BaHUs YACTHUI]
U CKOPOCTH POCTa YaCTHI IPU CUHTE3€ HAHOCTPYKTYPHBIX MaTepHaIoB
Y HAaHOTIOPOIIIKOB?

36 Harmmmmute popMyiTy CKOpOCTH 0Opa30BaHMS YaCTHII.

37 HanumuTe BblpaxkeHue A sHeprun ' mboca oOpa3oBaHus YacTHII.
38 HanmmuTe BEIpaXkeHUE T KPUTHUECKOTO paanyca 00pa3oBaHus
3apOo/IbIIIa.

39 Kak k1accu(pUIUpyrOTCs a9PO30JIbHBIE CHCTEMBI?

40 ITpuBeanTe NPUHIMIHAIBHYIO CXEMY CUHTE3a MaTE€PUAIIOB C
HCIOJIb30BaHUEM a3P030JIbHBIX TEXHOJOIMH (MM METOAA Cpeii-
MHPONIN3A).

41 IIpuBeauTe NPUHIUIHAIBHYIO CXEMY CHHTE3a MaTE€PHAIIOB C




UCTIONB30BaHUEM METOJIa CIPEeN-TUPOIIH3a.

42 Ilepeuncnyure OCHOBHBIE COCTABISIONINE METOJA CIIPEH-TUPOITHU3a.
43 Kaxue OCHOBHBIE METOIUKH HCIIONB3YIOTCS IS aTOMH3AINN
HCXOIHOTO PacTBOPa CONH.

44 Kakye 0CHOBHBIE METOJMKH UCIIOIB3YIOTCS I 00pabOTKU adpo30iis
pacTBopa conu?

45 Kakue 0CHOBHBIE METOJMKH UCIIONB3YIOTCS Ul yIaBIUBaHUS
yacTui?

46 CpaBHHTE XapaKTEPUCTUKH CIIOCOOOB PaCIIbUICHUS B METO/E CIpEid-
MHPONIH3A.

47 CpaBHHUTE XapaKTEPUCTUKU CIOCOOOB 00pabOTKH B METO/IE CIIPEH-
MHPONN3a.

48 CpaBHHTE XapaKTEPUCTUKH CIIOCOO0B cOOpa MaTepHaa B METOJIE
CIIpeN-nupoms3a.

49 Omummre npuHOKAN 00pa30BaHUS Kalelb a3po30ist IpU
MEXAHUYECKOM PACIBUICHUH.

50 Or uero 3aBUCUT JUaMETP Kallellb a3p030Jis IIPU paclbUICHUN
BpALIAIOIIUMCS JUCKOM?

51 OnuimuTe NPUHIKN 00pa30BaHMs Karelb adpo30Jisi
MTHEBMATUYECKUM METOJIOM.

52 Or uero 3aBUCUT JUaMeETpa Kareib adpo30iis IPYU PACIBIICHUH O]
naBiaeHueM?

53 KakoBa B3anMOCB$3b JJIMHBI CTOSTYEH BOJIHBI, YaCTOTHI PaOOTHI
YIBTPa3BYKOBOT'O TeHEPAaTOpa M AHaMeTpa Karelb 00pa3yromerocs
a’3p030J1s1 pacTBOpa coyn?

54 OnuiuTe NPUHIKI 00pa30BaHMs a3PO30JIs 0] BO3AEHCTBUEM
yIBTPa3BYKOBBIX KOJIEOaHUH.

55 Uro Takoe 3ByK?

56 Yto Takoe uH(ppa3Byk?

57 Yro Takoe ciblnMas 001acTh?

58 Uto Takoe ynbTpa3zByk?

59 Uro Takoe runep3Byk?

60 Uto Takoe 3ByKOBBIC BOJIHBL. MIHTEpBasbl YaCTOT Pa3IHYHbBIX TUIIOB
3BYKOBBIX BOJIH.

61 Hammmmmre hopmymy Jlanra.

62 OT 4ero 3aBUCHT AUAMETP KAIUIK a3pO30Jis IPH YIbTPa3ByKOBOM
pacIbUIEHUH pacTBOPa CONU?

63 OnummTe NpoIecCH MPEBPAIECHHS KAl B YaCTHILY.

64 KakoBbI 'paHUYHBIC YCIIOBUS UL ONPEACIICHUS TONIUHBI CTEHKH
MUKpochep?

65 OT 4ero 3aBUCHT TOJIIMHA CTEHKH MHKpochep?

66 IlpuBenuTe ypaBHEHHUs, OTIPEACISAIONINE TOJIIIUHY CTEHKU
MHKpochep.

67 Onummte pa3HOBUAHOCTH MOP(OIOTHHU YaCTHI, TTOJIy4aeMbIX
METO/IOM CIIpel MUPOIN3a.

68 KakoBs! myTu hopMHupoBaHUS pa3IMIHO Mopdororun yacTui,
MOTy4aeMbIX METOJOM CHpeil muponu3za?

69 Ilepeuncnute napaMeTpsl, BIUSIOMINE HA MOP(OIIOTHIO U
JIFCIIEPCHOCTh MaTEpHAJIOB TIPH MOIyYSCHUH METOIOM CIIPEH-IIPOIII3a.
70 KakoBo BIHsSIHHE AUCTIEPIHPYIOIIUX J00aBOK HA MOP(OIOTHIO U
JUCIEPCHOCTH MOTy4aeMOoro MaTepuana’?

71 Onummre npolecc CHHTE3a MOPUCTHIX MATEPUATIOB C
HCTIONIb30BaHUEM METOJMKH CIIpei-Tpon3a.

72 OnuimmTe Mporecc CHHTE3a HAHOYACTHI] C UCTIOIb30BaHUEM
METOJHKH CIPEN-MUPOIIHU3a.

73 OnummTe mporiece CHHTE3a CAYBIINXCS MUKpOchep METOIOM cIipeit
-TIAPOJIH3a.

74 OnumuTe NpoLecc CHHTe3a MHOTOKOMIIOHEHTHBIX CHCTEM METOA0M
CIIpel-nuposmsa.

75 Onumure npouecc CUHTE3a KOMIIO3UIUOHHBIX MAaTEPHAIOB METOIOM
CIIpel-nupou3a.

76 OnummTe NMpoLece CHHTE3a HHKAIICYIMPOBAHHBIX MUKpochep
METO/IOM CIIPEN-NUpPOIIN3a.

77 Onuimre Opolecc CUHTe3a MOKPBITHI ¢ UCIOIb30BAHUEM TEXHUKH
CIIpel-upoan3a.

78 3a cu€T KaKuX MapamMeTpoB CHHTE3a OCYIIECTBIISIETCS U3MEHEHHE
Mopdororun MaTepraa pyu CHHTE3€ METOIOM cIipeii- muponu3a?

79 3a cu€T KakuxX MapaMeTpoB CHHTE3a OCYLIECTBIISIETCS] H3MEHEHNE




JTUCTIEPCHOCTH MaTepHuaa Mpu CHHTe3e METOJIOM CIIpeii- mupoiu3a?
80 Kaxue marepuanbl MOXKHO CUHTE3UPOBATh C HCIIOIb30BAHUEM
TEXHUKU cIIpel-nuponusa’?

81 Yto Takoe rupoTepMaIbHbIA CHHTE3?

82 Ha yem ocHOBaH METOA MMIPOTEPMAILHOTO CUHTE3a?

83 INpuBeauTe MPUMEpPHI BEIECTB, CIIOCOOHBIX PACTBOPSTHCS B
THUIPOTEPMAITLHBIX YCIOBHUSIX

84 Kakoit mporiecc mpu HarpeBaHUU COJIeH, OKCUIOB UIIH THIPOKCHIOB
METAJUIOB B BUJIE PACTBOPA WJIM CYCIIEH3UHU B THAPOTEPMATIbHBIX
YCIIOBHSX NPUBOIHUT K 00PAa30BaHUIO ITPOIYKTA PEAKIIIH — IIPOCTOTO
WJIH CJIOKHOTO OKcuza?

85 Kak u3meHsercss CKOpoCTh MPOLIECCOB PACTBOPEHHUS M OKUCIICHHS B
TUAPOTEPMAIIbHBIX YCIOBUAX?

86 Uro siBNsieTcss OCHOBHBIMU O0bEKTAMH THAPOTEPMAIBHOTO CHHTE3a?
87 Kaxue ¢pyHKIMU HeceT BBICOKAs TeMIIepaTypa BOABI B Ipolieccax
TUIPOTEPMAIILHOTO CUHTE3a?

88 Kakue cBoiicTBa peareHTOB U3MEHSIOTCS 01 BO3JIEHCTBHEM
BBICOKOM TeMITEPaTyphI BOABI B THAPOTEPMATBLHBIX YCIOBUIX?

89 Jlo xakux TemIepaTyp MPOUCXOIUT HATPEB BOJBI B
TUAPOTEPMAIIbHBIX YCIOBUAX?

90 IIpuBenuTe 3HAYECHHUSI TAPAMETPOB (TEMIIEPATYPHI U TaBICHHU)
KPUTUYECKOI TOUKU BOJBI.

91 Yro Takoe MuUHEpaIU3aToOp?

92 Kakue TepMOAMHAMUYECKHE ITapaMeTPhl ONPEAEISAIOT COCTOSIHUE
CUCTEMBI B THAPOTEPMAITLHBIX YCIOBHAX?

93 Kakum 00pa3oM MOKHO BapbHPOBAThH BETMUMHY IEPECHILIEHUS B
TUAPOTEPMAIIbHBIX YCIOBUAX?

94 TlepeuncnuTe METOIbI THAPOTEPMAIIBHOTO CUHTE3A.

95 HazoBuTe Be OCHOBHBIE PEaKLIMH MeXaHU3Ma 00pa3oBaHuUs
OKCH/JIOB.

96 HammmuTe peaknnio rHIpoiI3a B 001IIeM BHIE.

97 HanmumuTe peakuuio AeruapaTanyuy B 00IeM BUIe

98 IlpuBenuTe NpuMephl METOJIOB THIPOTEPMATILHOTO CUHTE3a C
JIOTIOJTHUTENbHBIM BHEITHUM BO3AEHCTBUEM Ha PEAKLMOHHYIO Cpeny.
99 IpuBenuTe MpUMEPHI HCXOIHBIX BEIIECTB IS THAPOTEPMAIHLHOTO
CHHTE3a.

100 Kak Ha3pIBaeTCs anmapar AJsl HarpeBa MoJl 1aBJICHUEM BhIIIE
aTMocgepHOoro?

101 Yro u3 cebs mpeacTaBiIsfeT aBTOKIIAB IS THAPOTEPMAIBHOTO
cunresa?

102 IIpuBeanTe nprMep 00pabOTKH KPHCTAILTIYECKOTO TIOPOIIKa Cpa3y
TIOCJIE TTPOBEICHHS THAPOTEPMAIBEHOTO CHHTE3a U N3BJICYCHHS 13
aBTOKJIaBA.

103 ITpuBeanTe OCHOBHBIE ITapaMETPhl THAPOTEPMAIILHOTO CHHTE3A,
OIIPEAEISIONNE KaK KHHETHKY MPOTEKAFOIIHNX IIPOIIECCOB, TaK U
CBOHCTBA 00PA3YIOIIIXCS IPOIYKTOB.

104 Kak BauseT U3MEHEHNE TeMIepaTypsl B THAPOTEPMATbHBIX
YCIIOBUSX Ha paCTBOPUMOCTh BELLECTB?

105 Kak uzMeHseTcst CKOpoCTb OCAKIACHUS MPOYKTa PEAKIUH C
YBETMYEHHEM TeMIIepaTyphbl B THAPOTEPMATbHBIX YCIOBHIX?

106 Kak B ruipoTepManbHBIX YCIOBUAX U3MEHICTCS pa3Mep
KPHCTAJUIOB TIPOAYKTA IO CPABHEHHUIO C OCAXKICHUEM B OOBIYHBIX
YCIIOBUSAX?

107 ITpuBeauTe mpuMepbl MUHEPATU3aTOPOB.

108 B yem 3axirodaeTcsi 0COOCHHOCTh METO/Ia TEMIIEPATYPHOTO
nepemnazaa?

109 Ha3oBuTe OCHOBHOM MPOMBILUIEHHBIH METO/1 BhIpAIIUBAHUS
MOHOKPHUCTAJUIOB B THIPOTEPMAJIbHBIX YCIOBUSIX.

110 IlpuBenuTe npuMepbl MOHOKPUCTAIUIOB, BEIPAIIMBAEMbIX METOJIOM
TeMIIepaTypHOTO Hepemnaa.

111 Kakum 06pa3zom peanusyercs IepeHoc BelecTBa Ipu
TUAPOTEPMAIILHOM IOJIyYE€HUH MOHOKPUCTAIIOB METOAOM
TeMIlepaTypHOro nepenaaa?

112 Kakue TeXHOIOTHUECKHE OKA3aTeNn ONPEAeIsIIOT KHHETHIECKHE
YCIIOBHS BBIpAIlMBaHUS MOHOKPUCTAIIIOB?

113 Kakue MeTaiuisl HCIOJIB3YIOT B KaYECTBE MaTepraia BKIIA kI
JUTS TIOTy9YeHus! PeppuTOB C TPeOYyeMBIM KATHOHHBIM COCTABOM B
TUIPOTEPMANbHBIX YCIOBUAX?




114 Uto mpoUCXOJNT NPH YBEIUUYCHUH CTEIICHU 3alI0JHEHHS aBTOKIIaBa
BhllIe 80 % B TMAPOTEPMANBHBIX YCIOBUAX NP MOTy4YEHUU
KpHUCTaIOB?

115 Kak ymeHblIeHHE COOTHOIIEHHUSI IJIOLAel pacTBOpsieMOi
MOBEPXHOCTH U IUIOLIAHN PACTYIUX TOBEPXHOCTEH KPUCTANIOB BIHAET
Ha CKOpPOCTh (pOPMUPOBAHUS KpUCTaLIa B THAPOTEPMAIIbHBIX
YCIOBUAX?

116 C xakoif 11e7p10 IPH MOTYUYECHUH KPHCTAIUIOB B THAPOTEPMAIIBHBIX
YCIIOBUSIX UCTIONIB3YIOT IPUMECH?

117 Kaxum 06pa3oM BEIOHPAIOT IPUMECH NP TTOTYIECHIH KPUCTAIIIOB
B THAPOTEPMAITBHBIX YCIOBUSAX?

118 Kak u3MeHseTCcsl CKOPOCTh POCTa KPUCTAIIOB IO Mepe MOBBIIIEHHS
KOHLIEHTPAIUU IPUMECEH B TUIPOTEPMAITBHBIX YCIOBUAX?

119 UTo npoucxoauT ¢ TpaHUIIeH pa3zesna «KHAKOCTb-Ta3)» B
CBEPXKPUTHUYECKUX YCIOBUAX?

120 Yto Takoe CBEpXKPUTHIECKOE COCTOSIHUE BEIIECTBA?

121 Kakne nmpenMyIiecTBa UMeeT THAPOTEPMATBHBIH CII0CO0
TOJTYYCHUS] HAHOYACTHUI] B CBEPXKPUTHIECKIX YCIOBHUAX?

122 Kak Ha3bpIBaeTCs COCTOSIHUE BOJBI, IPU KOTOPOM BO3MOXHO
MHOTOKpPAaTHO YBEJIMYUBATh PACTBOPUMOCTD MaJIOPaCTBOPHMBIX U
HEJIETYINX HEOPTaHMIECKUX COCTHHEHUH, (OPMHUPYS HOBBIE BEIECTBA
HE TOJIBKO B pe3yJIbTaTe MPOIECCOB PACTBOPEHUS- OCAXKICHUS, HO U
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUH THAPOTEPMAILHOTO
cuHre3a?

123 ITpuBenuTe NpUMeEphl COCAUHEHUH, II0Iy4aeMbIX B
CBEPXKPUTHUYECKUX THAPOTEPMAIIbHBIX YCIOBUSX.

124 Tlepe4ncanTh OCHOBHBIE IPEUMYILECTBA THAPOTEPMATBEHOTO
MeTo/Ia MOTyYeHNST HAHOMATePHAIIOB.

125 IlepeuncnuTs OCHOBHBIE HEIOCTATKU THIPOTEPMAIBHOTO METOAA
MOTy4eHUs] KPUCTAIIOB.

126 Yrto Takoe reTepo’nUTaKCHs?

127 Kakue XapakTepUCTUKH KPUCTAJIJIOB MOXKHO PETryIUpOBaTh IIyTEM
BBEJICHUS] MOJU(DUIHPYIOMUX 100aBOK B IIpoLecce THAPOTEPMATBHOTO
oJTy4eHus?

128 ITo kKakoMy TPUHIIAITY BEIOUPAIOTCSI 3apOIBIIIE00pa3yIoIIne
J00aBKHU JUTA TUAPOTEPMAILHOTO MOTyYeHUS MaTepuana?

129 KakuMm 06pa3oM MOXHO peryJinpoBaTh AUCIEPCHOCTh HAHOYACTHII
Ha CTaJM{ UX THAPOTEPMAIBLHOTO ITOYICHHS?

130 IIpuBeanTe mpuMeps! MOP(HOIOTHH HAHOYACTHII, TOTYIaeMbIX B
THIPOTEPMATbHBIX YCIOBHAX.

131 Yo Takoe cobBOTEpMaIbHBIN CUHTE3?

132 TIpuBeaute mpuMepsl BEIECTB, OIYYaEMbIX COIbBOTEPMAaIbHBIM
METOJIOM CHHTE3a.

133 K xakomMy THITy HAHOTEXHOJIOTHI OTHOCHUTCSI METOJ
TUIPOTEPMAIILHOIO CUHTE3a?

134 TIpoBecTr 6aTaHCHUPOBKY YPAaBHEHUS

AgNO3 + C2H204 =Ag+CO2 + ...

Ni(NO3)2 + N2H4 =N2 + Ni + ...

CuCI2 + B2H6 = Cu + H3BO3 + ...

H2PtCl6 + HCOOH = CO2 + Pt + ...

HAuCl4 +P = Au+ H3PO4 + ...

H2PdCl6 + PH3 = Pd + H3PO4 + ...

H2PdCl4 + K2S =Pd + SO2 + ...

Fe(NO3)3 + HCOH =Fe + CO2 + ...

AgNO3 + H202=Ag+ 02 + ...

Ni(NO3)2+NH3 =N2+Ni+...

CuCl2 + LiBH4 = Cu + H3BO3

H2PtCl6 + CH3OH=CO2 + Pt + ...

HAuCl4 + CuCl=Au+ CuCI2 + ...

H2PdCI6 + SiH4 = Pd + SiO2 + ...

H2PdCl4 + H2 =Pd + H20 + ...

Fe(NO3)3 + Na2S203 =Fe + SO2 + ...

135 Inst cnenyrommx peakiyu pacCuuTaTh UX MOTEHIINA,
CTaHAapTHYIO SHepruto ' m60ca 1 KOHCTAHTY paBHOBECHS. 3HAYCHUS
MOTEHLIMAJIOB MOJTypeakuii HOpMUPOBAHBI HA OJIUH 3JIEKTPOH
AglO3+Hg=...

AglO3 +e=Ag+103- 0,354 B




Hg2++2e=Hg 0,851 B

MoO2 +P =

MoO2 + 4 H+ + 4e = Mo + 4H20 -0,152B
H3PO3 +3H++3e=P +3H20 -0,454B
0sO4 + HCOOH =

0s04 + 8 H+ +8e =0s +4H20 0,838 B
CO2 +2 H++2¢e=HCOOH -0,199B
PbSO4 +B =

PbSO4 +2e =Pb + S042- —0,3588 B
H3BO3 + H20 +3e=B + 30H- -1,79 B
V205 + Al =

V205 + 10H+ + 10e =2V + 5SH20 -0,242 B
Al3++3e=Al -1,662B

WO3 + SnCI2 =

WO3 + 6H+ + 6e =W + 3H20 -0,090 B
Snd+ +2¢=Sn2+ 0,151 B

ThO2 + Hg =

ThO2 + 4H++ 4e = Th + 2H20 -1,789 B
Hg2++2e=Hg 0,851 B

CuCI2 + SnCI2 =

Cu2++2e=Cu 0,3419B

Sn4+ + 2e =Sn2+ 0,151 B

Co(OH)2 + B

Co(OH)2 +2¢=Co +20H- -0,73B
H3BO3 + H20 +3e =B + 30H- -1,79 B
TICI3 +P =

TI3++3e=T1 0,741 B

H3PO3 +3H++3e =P +3H20 -0,454B
U(NO3)3 + HCOOH

U3++3e=U -1,798B

CO2 +2H++2e=HCOOH -0,199 B
Sc(NO3)3 + NH40H =

Sc3++3e=Sc -2,077B

N2 +2H20 + 6H+ + 6e =2 NH40H 0,092 B
H2SeO3 + KI=

H2SeO3 + 4H+ + 4e =Se + 3H20 0,74 B
2+2¢=2I -0,53B

MnCI2 + Na=

Mn2++2e=Mn -1,185B
Nat+t+e=Na 2,71B

La(OH)3 + FeCI2 =

La(OH)3 +3e=La+30H- -2,90B
Fe3++e=Fe2+ 0,771 B

In203 + Fe =

In203 + 3H20 + 6e = 2In + 60H- 1,034 B
Fe3++3e=Fe 0,037

buser k koHTposbHOI padoTe Ne 1 coctouT u3 10 BONpocoB, KOTOphIE
pacmpeneneHsl 0 TeMaM CIEAYIONIIM 00pa3oM:

JIBA BOIIPOCA MO KJIacCU(PUKAIMYA XUMUUECKUX METOJIOB MOTYUYESHUS
HaHOMAaTepHasIoB; OJMH BOMPOC M0 MPOoOJIeMe METOLY OCaXKACHUS; 1B
BOITPOCA TI0 a3PO30JIEHBIM TEXHOJIOTHAM; TPH BOIIPOCA IO METOLY
THUAPOTEPMAITFHOTO CHHTE3a; IBa 3aJaHUs 10 OaJaHCUPOBKE
YpaBHEHHUH.

IIpumep 6unera k KOHTpOIBHOH padore Ne 1

1 Kaxwe BHIBI KJTaCCH(HKAIIA METOIOB ITOTyICHHS HAHOMAaTEpHAIOB
HPEUIOKCHBI K HACTOSIIEMY BPEMEHH?

2 Kakoe MecTo XUMHUYECKUE METO/bI TOTYIEeHHs 3aHUMAIOT B
KJTacCU(pUKaIN1 HAHOTEXHOJIOTUH?

3 Yto0 Takoe CKopocTh 00pa30BaHMS JaCTHI?

4 OnumuTe TPUHIUI 00pa30BaHMs Kallellb a3p0o30Jis IPH
MEXaHUYECKOM PACIBUICHUH.

5 OmnummTe MpoIecc CHHTE3a MOKPBITHH C NCIIOIF30BaHIEM TEXHUKU
cnpei-nupoinusa.

6 Uto Takoe THAPOTEPMAILHBINA CUHTE3?




7 Hanummre peakuro JeruaApaTaniy B 00IIeM BHIE.

8 Kaxue MeTasbl HCIONB3YIOT B Ka4eCTBE MaTepyana BKIaAbIIei 11
noydeHns peppuToB ¢ TpeOyeMbIM KaTHOHHBIM COCTaBOM B
THAPOTEPMATBHBIX yCIOBHAX?

9 IIpoBectu 6anancupoBky ypaBHenuss AgNO3 + C2H204 = Ag + CO2
+ ...

10 JIns cnenyromux peakiuy pacCUUTaTh UX MOTEHIUAN, CTAaHJapTHYIO
sHepruro ['m66ca ¥ KOHCTAaHTy paBHOBECHs. 3HAUEHHUS IIOTEHIIUAIOB
MONTypeaKkLuil HOPMUPOBAHBI HA OAUH AIIEKTPOH

AglO3+Hg=...

AglO3 +e=Ag+103- 0,354 B

Hg2++2e=Hg 0,851B




KM2

KonrponbHas
pabota 2

TIK-2-31;1TK-3-
31;T1K-3-32;TTK-3-
33

1 IIpuBeaute 61I0K-CXeMy HOIyUYCHUS] HAHOPA3MEPHOTO PEHUSI.

2 Hanummre ypaBHEHHE pEaKLUs MOTy4Y€HNUsI HAHOPA3MEPHOTO PEHMSI.
3 K kaxo#i rpyrmne XHMHIeCKAX METOI0B OTHOCHTCS CIIOCO0 TOTyYeHUS
HAHOPa3MEPHOTO PEHUS?

4 B yéM 3aKIII04ar0TCs IPEeUMYILECTBA UCTIOIb30BAaHUS PEHUS
HaHOMETPOBBIX Pa3MEPOB?

5 Onummte 00J1acTH MPUMEHEHHSI HAHOPa3MEPHOTO PEHUSL.

6 Kakoif IpUHIMII JISKHUT B OCHOBE NPOIIECCA OIyUCHUS
HAHOPa3MEPHOTo peHus?

7 IloyeMy akTyanbHa BTOPHYHAS IepepaboTka peHHEBBIX OTX0I0B?

8 KaxmM 00pa3oM IIpou3BOANTCS OYHCTKA PEHUS OT MpUMecel B
razodazHom croco0e MosyyeHrss HaHOpa3MepHOTro MeTana?

9 OmumuTe criocod ra3o(asHoro MoJIy4eHNsI HAHOPA3MEPHOTO PEHHUSL.
10 ITpuBenuTe XapaKTEPUCTHUKH PEHHS, TOIYIEHHOTO Ta30(a3HBIM
CIoCcoO0M.

11 K kakoMy THIly HAHOTEXHOJIOTHI OTHOCHUTCS CIIOCOO MOTyYEeHHs
HaHOPa3MEPHOTO PeHus?

12 Kakoe cBOicTBO OKCHIa pEHUS 00YCIaBIMBAET €TI0 UCIIOIL30BAHHE B
croco0e MoyyeHus: HAHOPa3MEPHOTO PeHus?

13 IIpu xakux TeMneparype, 1aBJIECHUH, Ta30BOH cpejie MPOBOAUTCS
OCHOBHAsI PEaKIHs MOIyIEeHISI HAHOPa3MEPHOTO PEHUS Ta30(a3HbIM
crnocobom?

14 Kakumu crioco6amu MOKHO TIOJTyYUTh HAHOPAa3MEPHBIA peHU?

15 Hy»xna i maccuBanus HaHonopomka perns? OTBeT 00ocHyHTe.

16 Kakue ucxonHble MaTepuasl UCIOJIb3YOTCS IS IOIy4E€HHS METAILI
-YIJIEpOIHBIX HAHOKOMITO3UTOB MeToioM NK-nuponuza?

17 HazoBuTe HauboJsee pacnpocTpaHEHHbIE TOTUMEPEL,
HCTIONB3YIOIINECS B KAYECTBE MIPEKYPCOPOB YTIICPOIHON MATPHUIIBI IIPH
[OJy4eHUU HaHOMaTepHuanos MeronoM MK-nuponusa.

18 Uto Takoe cucremMa CONpsiKEHHBIX CBSA3CH?

19 U300pa3ute cxemy MOTydeHHS METaJII-YTIIIePOTHBIX
HaHOKOMII03UTOB MetoaoM UK-nuponusa

20 B uem 3axiovaercs puzndeckas CyIIHOCTb cnons3oBanus NK-
n3nyudenus B meroae UK-nuponuza?

21 Ha3oBuTe OCHOBHBIE IPEUMYIIIECTBA METOAA IIOTYYECHUS
HaHoKom1no3uToB myteM MK-nupomnusa.

22 B kakoii arMoc(epe Bo3mMoxkHO nposenenne MK-nuponuza s
TOJTYYeHUS] HAHOKOMIIO3UTOB?

23 Kakue BOCCTaHOBUTEIHU UCIIOIb3YIOTCS ISl OJIYYEHUSI HAHOYACTHUI]
Mmertasa B metoge MK-nuponuza?

24 Kakum ob6pazoM B xone MK-nuponusa B cucteMe MosiBIsAETCS
BOCCTaHOBUTEND?

25 Yem ompezensercs TeMrepaTypa Hauala BOCCTAHOBIICHUS] METAJLIIOB
B Metojie MK-nuponuza?

26 Kaknmu QyHKIMSAME pacupeeNieHUs XapaKTepu3yI0TCs pa3Mephl
HAHOYACTHI B METAJJI-yTJICPOJHBIX HAHOKOMIIO3UTAX,
CUHTe3upoBaHHbIX MeTooM MK-iuponuza?

27 HazoBuTe CymIECTBYIOIIHE U TOTEHINAIBHBIC 00JIACTH IPUMEHEHHNS
METaJUT-yTIIEPOAHBIX HAHOKOMITO3HUTOB.

28 OxapakTepu3yiTe MEeTaI-yTJIepOAHbIE HAHOKOMIIO3HTHI,
nonyudeHHsle MerogoM MK-nuponusa.

29 Kakoe MOp(hOJIOTHIECKOe CTPOCHNE HMEIOT METaII-yTIICPOHEIC
HaHOKOMIIO3UTBI, OoIy4YeHHble MeTogoM MK-nuponnza?

30 K xakomy MeToay nomydeHust orHocutcst meroa UK-nuponusa
COTIIACHO KJIACCH(DUKALMN XMMHYECKHX METO/I0B?

31 Kakum myTeMm H0OHBarOTCS pAaBHOMEPHOTO PacTIpeeTIeHIS
HAHOYACTHII B YTJIepOIHOII MaTpurie?

32 IloueMy IpH pa3HBIX PEKypcopax TeMIepaTypa BOCCTAHOBIECHHS
METaJIOB OTIMYAeTCs?

33 Merog UK-nuponusa — 3T0 yCOBEPIIEHCTBOBAHHBIN WIIM BHOBb
pa3paboTaHHBI METO CHHTe3a HaHOMaTepraioB? OTBET 00OCHYHTE.
34 Kak 3a¢ukcrpoBaTh Ha4ano npeodiialaHust IPOLIECCOB
KOAJIECIIEHIINH B ()OPMUPOBAHIH METAJUTHYECKUX HAHOYACTHI B METOJIE
HK-nuponusa?

35 HazoBuTe J1Be OCHOBHBIE MOP(OJIOrHYECKUE COCTABIAIOIINE METaILI
-YTIepOIHBIX HAHOKOMITO3HUTOB.

36 Kaxkyto ponb urpaer yriepogHas MaTpulia B METaJLI-yIIepOJHbIX
HAHOKOMITO3HUTax?




37 Kakoe cTpoeHHe yriaepogHoi MaTpHUIbl Hanbouee (hyHKIIMOHAIBEHO B
METaJlI-yTIIIEPOAHBIX HAHOKOMITO3UTaX ?

38 KakoBa poJsib MeTalIa B METAUI-YIJIEPOJHBIX HAHOKOMIIO3UTAX ?

39 Onummte MeTo]] ONpEeTIeHHs ITapaMeTpa PEIeTKH TBEPIAOTO
pacTBOpa B HAHOCOCTOSIHUM 0 PEHTTeHOAU(PPAKIIMOHHBIM JAHHBIM.
40 KakuM 00pa3oM MOXKHO JIOKa3aTh, YTO B METAJUI-YIIIEPOIHOM
HAHOKOMITO3HTE c(hOPMUPOBAJICS TBEPIBI pacTBOp?

41 W3nydeHne Kakoil JUIMHBI BOJHBI HCTIOJIB3yeTcs B MeToae K-
MHUPONN3a JUIs TOJTyYEHHs METAIUI-YTIIEPOAHBIX HAHOKOMIIO3UTOB?

42 Ilpu xakux TemuepaTypax nposoautcs UK-nuponaus npu nosydeHun
METaJLT-yTIIePOAHBIX HAHOKOMIIO3HTOB.

43 C xakoil uenpo NPOBOAUTCS MpeaBapUTENbHBIN OTKUT B MeTosie MK
-nuposnza’?

44 KaxoBsI pa3mMepbl MOP(OIIOTHIECKHAX COCTABIISIOMINX B METAII-
YTJIEPOHBIX HAHOKOMIIO3UTAX, HOIyueHHBIX MeTogoM MK- muponusza?
45 C xaKoii 11e1b10 IPOBOJUTCS] COBMECTHOE PACTBOPEHUE MPEKYCOPOB
TIPY TTOJIY9EeHUH METaJUI-yTIIePOTHBIX HAHOKOMIO3UTOB MeTooM MK-
nuposnusa?

46 Kakue coequHEHUs UCIOIb3YIOTCS B KaUECTBE MPEKYPCOPOB IS
MONTy4YeHUs] METAIMYeCKUX HaHovacTul B Metoae K- nuponusa?

47 KaxuMm 06pa3oM IpH CHHTE3€ METAJUI-YTIICPOAHBIX HAHOKOMITO3UTOB
B nporecce MK-nmuponusa nomyvaercs rpaduronogooHas MaTpuna?
48 KaxuMu MeToJaM1 BO3MOYKHO MOTy4€HUE METAILI-YTIIEPOAHBIX
HaHOKOMIIO3UTOB?

49 Kakue cBoiicTBa MeTaJlI-yIJIEPOAHBIX HAHOKOMIIO3UTOB JEIAt0T
aKTyaJbHOH UX pa3paboTKy U MpUMeHeHue?

50 Hanuiuure OCHOBHBIE ypaBHEHHS PEaKLMi MOTy4eHUs
HAHOPa3MEepHOTO radHuU.

51 OnumuTe mporecc MOoTy4eH:s: HAHOPa3MEPHOTo radHHUs.

52 OxapakTepu3yiTe HaHOPa3MEPHBIH raQHUI KaKk MPOAYKT
MarHHeTepMHYECKOTO CII0co0a MOy IeHHSI.

53 IpuBenuTe OI0K-CXeMy MarHHETEPMHUUECKOTO CII0c00a IOy IeHHS
HAHOPa3MEPHOTro radHusl.

54 OnumuTe 001aCTH MPUMEHEHUS TapHHUS.

55 K kako# rpymnie XuMHYECKUX METO/I0OB OTHOCUTCS
MarHueTepMHUUECKUil COCO0 MOTyUeHUs] HAHOpa3MEpHOTO radHus?

56 Kakoii MpUHIMII JIEKUT B OCHOBE MOTy4YeHHs HAHOPa3MEPHOTO
radaUS?

57 Uro ABnseTcs ChIPbEM B TEXHOJIOTMHM MarHUETEPMUYECKOTO
MOJTyYEeHHUs] HaHOpa3MepHoro radpHus?

58 K xakoMy THUITy HAHOTEXHOJIOTHI OTHOCUTCSI MarHUETEPMHUIECKUH
METO]I ITOy4YeHHsI HAaHOPa3MepHOTO TadHUsA?

59 Yem 00ycnoBiIeH BEIOOP TEMIEPATYpHI IpoLecca B
MarHMeTepMUUeCcKOM METO/IE MOTyYeHUs] HAHOpa3MEPHOTo ragHus?
60 Uem 00yciIOBIIEH BHIOOP KOJIMIECTBA BOCCTAHOBUTENS B
MarHueTepMHUYECKOM METO/IEe TOTyYeHUS] HAHOpa3MEpHOTo radHus?

61 Yem o0yciioBiIeH BEIOOP KOJIMUECTBA coJiel radHus B MpeKypcopax B
MarHueTepMHYECKOM METO/IE OJIydEeHHsI HAHOPa3MEPHOTo radHus?
62 Uem 00yciI0BIIEH BBIOOP MarHus B Ka4eCTBE BOCCTAHOBUTEIS B
MarHueTepMUUECKOM METO/Ie TOTyYeHHUs] HAHOPa3MEPHOTo raHus?

63 C kakoii 11eNbI0 IPOU3BOAUTCS IepeMEINBaHNE BaHHbI B
MarHueTepMHUYECKOM METO/Ie TIOTyYeHHUS] HAaHOpa3MEpHOTo raHus?
64 B kakoli ra30Boi cpezie IPOBOAUTCS IPOLECC MATHUETEPMUUECKOIO
MOJTyYEeHHUs] HaHOpa3MepHoro rapHus?

65 B Kkakoii arperatHoii cpeze IpoBOANUTCS TPoIlece
MarHMeTepMHUUECKOT0 TOTydeHUs] HAaHOpa3MepHOTo rapHus?

66 Kakue cBoiicTBa radgHust 00ycIaBIMBaIOT €ro IpHMEHEHHe?

67 Kakue cBoiicTBa raHus yCI0XKHSIOT €TO MOydeHHE U
UCTIOJIb30BaHKE?

68 B xakux opmax NMPUCYTCTBYET KUCIOPO B HAHOPA3MEPHOM
rapaun?

69 Kakue ocHOBHBIE IIPHUMECH COAEPIKATCS B HAHOpa3MEPHOM TadHHH,
TIOTy9CeHHOM MarHHETEPMUIECKIM METOIOM?

70 Onummre nporecc 0YUCTKY HAaHOPa3MEpHOTo radHuS B
MarHMeTepMUYECKOM METO/IE MOTyUeHUs?

71 OnmmmTe nporiecc GOPMUPOBAHUS TUCTIEPCHOCTH B
MarHueTepMHUIECKOM METO/Ie OTyYCHNUSI.

72 C xaKoii 1IeJIbI0 OKCU MarHusl IepeBOIUTCS B XJIOPH B




MarHueTepMUUECKOM METO/Ie MOTyUeHUs?

73 Yem o0ycIioBIIeHA IIPOJOIDKUTEILHOCTD IIpoliecca B
MarHueTepMHUIECKOM METO/Ie TIOTyYeHUI HaHOpa3MepHOTo raHus?
74 Kaxue npuémsl, UCIONb30BaHHBIE B MATHUETEPMUYECKOM METOE
MOTy4eHUs] HAHOPa3MEPHOTo TadHHUs, O3BOJIUIN JOCTUTHYTh BHICOKOI
JHCIEPCHOCTH MeTaa?

75 Oxapakrepu3syiite MOP(HOJIOTHIO U AUCTIEPCHOCTh HAHOPA3MEPHOTO
raQHuUs, TOITy4YeHHOT0 MarHUEeTEPMUUECKUM METOI0M?

76 B xakoM TeMmIepaTypHOM HHTEpBaje BO3ZMOXKHA PeaKIHs
MarHMeTepMHUYECKOTO BOCCTAHOBICHHS HAHOPAa3MEepHOTO TadHI?

77 Kakue coeqMHeHHs NCIIOJIB3YIOTCS B Ka4eCTBE IIPEKYPCOPOB
MarHueTepMUUECKOM METO/Ie OTyYeHUs] HAHOpa3MEpHOTo raHus?
78 K xakuM pe3ysbTaTaM IIPUBOIUT KHCIOTHAS 00paboTKa
HAHOPa3MEPHOT0 Ta(HUS MOCIIE €r0 MOTYYeHH MarHHETCPMUIECKIM
METOIOM?

79 HanumuTe ypaBHEHUE pPeaKluy, 10 KOTOPOH MOXKHO pacCUUTATh
BO3MOJKHOCTB TTOJTy4EHUS TaHIS MarHASTEPMITYECKUM METOJIOM.

80 Llenecoobpa3er mu y4&T TeMnepaTypHOH 3aBHCHMOCTH
TEII0OEMKOCTH Tpu pacuéte sHepruu [ mb0ca peakunn
MarHueTepMHYECKOro BoccTaHoBIeHus raduust? OTBeT 000CHYHTE.

81 Yem 00ycIoBIE€HO IPOBEICHNE MPOIIECCa MAaTHUETEPMUIECKOTO
HoTydYeHus HaHopaszMmepHoro raduus B cpeae KCI1?

82 JlaiiTe onpeneneHne METOAY XMMUUECKOTO OCaKAECHH U3 ra30Boi
(a3l

83 Kak CVD nporecc kmaccupuIpyeTcs 1Mo JaBICHHUIO B cHCTeMe?
84 Tlepeuncnure OCHOBHBIE METObI HHUIMALWHU peakiuu B CVD
npoLecce.

85 Kakue THITB IPEKypCOPOB MOTYT OBITH HCIIOJIB30BAHBI B IIPOIIECCE
XUMHYECKOTO OCaKACHUS U3 ra30Boi (azbl?

86 Ilepeuncinre HanbosIee BayKHBIC TPEOOBAHYS, IIPEIBSBISEMBIC K
MpEeKypcopaM B METOJIe XMMHYECKOTO OCaXKACHHS U3 Ta30BOH (a3l

87 IlpuBenure KIacCH(pUKAIMIO BHIOB PEAKTOPOB, UCIIOIB3YIOMINXCS B
CVD mnpotecce, B 4eM OCHOBHBIE OTIHYUS?

88 Kaknm 00pa3oM OCyIIECTBIIETCSI KOHTPOJIb 32 PAacX0JI0M Ia3a B X0z
CVD mnpomnecca? [IpuBenute pacueTHyI0 GOpMyITy pacxoja rasa.

89 Kakumu mapaMeTpaMH MOXKHO OCYILIECTBIISITE KOHTPOJIb KOHEUHOTO
IpoJyKTa, mosyyaemoro B pesynasrate CVD nporecca (epeurcinTe He
MeHee 3).

90 Kakumu criocobamMu MOKHO 00€CIIeUnTh MePEeXo/1 MPEKypcopoB B
ra3oByio ¢azy?

91 Kakwe 3Tansl O4UCTKU MPOXOJHT ra3oBas (asa Ha BHIXOZE U3
peaKknroHHOTO 00BHeMa?

92 [IpuBenure NpUHIMIHANBbHYIO cxeMy npoTtekanust CVD mpomecca.
93 Ilepeuncaute Hanboee BasKHbIE YIEMEHTBI YCTAHOBKH IS
nposenenus CVD cuntesa.

94 Kakoii mocne10BaTenbHOCTH ACHCTBHH HEOOXOIIMO
IpUAEPKUBATHCS Ul peaTu3allii METOAUKH aTOMHO-CII0EBOTO
ocaxzeHus?

95 Kakyro ra3oByro armochepy Hy>KHO TIOJIEPKUBATH B PEAKITHOHHOM
o0beMe IpH NOTyYeHUH rpadeHa MeTOI0M XUMHUECKOTO OCaXKACHHS 13
razoBoit ¢azbi?

96 Kakne MaTepuaisl IPUMEHSIOTCS B KAYECTBE TO/IOKEK MTPH
BBIPAIIMBAHUH IrpadeHa METOIOM XHMUYECKOTO OCAXKICHHS U3 Ta30BOH
(hazpr?

97 Kak ocy1ecTBisieTcs IepeHoc rpad)eHa ¢ nepBoHa4aIbHON
MOJUI0XKKH?

98 Ilepeuncaure 006MacTH MPUMEHEHUS rpadeHa.

99 OnummTe MEXaHU3M POCTa YIIIEPOIHBIX HAHOTPYOOK MPH UX
nonydyenuu CVD meronom.

100 Kakue MaTepualibl IPUMEHSAIOTCS B KAUECTBE IOAJIOKEK MIPU
BBIPAIIMBAHUU YTJIEPOJHBIX HAHOTPYOOK METOAOM XUMHUYECKOTO
OCaK/ICHUS U3 ra30BoH (a3bl?

101 IMepeunciute 00IACTH MIPUMEHEHUS YTIEPOTHBIX HAHOTPYOOK.
102 ITepeuncnure 0cOOCHHOCTH POBENCHUS CUHTE3a JUCYIb(raa
MOoJING/IeHa METOZOM XHMHUYECKOTO OCaXK/ICHHS U3 Ta30BoM (asbl.

103 Kak noBbllIEHHE TEMIIEPATYPhI CEPBI CKA3bIBAETCSI HA TOJIIMHE
kpuctamios MoS2.

104 Kak n3MeHsieTcsi BUJ KpUCTAJUIOB TUCYIbduaa MoaubaeHa B




3aBUCHMOCTH OT UX TOJIIIUHEI IPU PACCMOTPEHUH B ONTUIECKUH
MHUKPOCKOIT?

105 Kax n3MeHHUTCS CIIEKTp KOMOMHAIIMOHHOTO PacCesTHUS TIPH
Hepexosie OT TPEXCIOHHOTO KPUCTAIa K OJHOCIONHOMY?

106 INepeuncnute 06MaCTH MPUMEHEHUS IByMEPHBIX KPUCTAILIOB
Jucynbduaa MoaubaeHa.

107 Yro Takoe 1ByMEPHBIE T€TEPOCTPYKTYPBbI?

108 ITepeuncnure ocoberHocTr CVD cuHTe3a IBYMEPHBIX
TeTEePOCTPYKTYP.

109 Ilepeuncnure 001acT IPUMEHEHHS IBYMEPHBIX T€TEPOCTPYKTYP
JUXaJIbKOT€HU/IOB IIEPEXOJHBIX METAJIJIOB.

110 ITpuBeauTe cxemy MpOTEKaHUs MpoOLEcca POCTa ABYMEPHBIX
KPHUCTAJIJIOB METO/IOM Ia30TPAHCIIOPTHBIX PEAKLUH.

111 KakoBa cpeassist IUTEIHHOCTh POBEACHUS CHHTE3a IBYMEPHBIX
KPHUCTAJIOB METOAOM T'a30TPAHCIIOPTHBIX PEAKIIHiA?

112 Kakoii MmaTepuai yaile BCero NpuMeHseTcs Al U3rOTOBIICHUS
amrtyn?

113 ITepeuncnure HECKOIBKO BOSMOXHBIX ITPUMEHECHUH rpadena,
MOJTYYEHHOTO XUMHUYECKUM OCaKAECHUEM U3 Ta30BOH (asbl.

114 Yro Takoe ropeHue.

115 IlpuBenute npuMepsl peakLUil TOPEHUs ¢ Pa3IMYHBIMU
OKHCIUTENAMH.

116 CtpoeHue riaMeHu CBEUH.

117 TloBeneHue miaMeHH B YCIOBUSX MUKPOTPaBUTAIUH.

118 YcnoBue mpoTeKaHUs peakuy TOPEHUs.

119 Kaxkue peakuuu MOTYT IPOXOIUTH B PEKUME TOpeHUs?

120 Yro Takoe MaKpOKHHETHUKA7

121 YcnoBue cTallMOHAPHOIO MPOTEKaHUS IK30TEPMUYECKOM peakluu.
122 YcnoBue nepexona 3K30TepPMHUYECKON Peaknuy B HECTAIMOHAPHBIN
PEKUM.

123 Yro takoe CBC?

124 Kak onpeaenuts annadaTHUECKYI0 TEMITEPaTypy TOPSHHUs?

125 TlpeumymiectBa u HepocTaTku TexHonoruu CBC.

126 Bunbl xumuueckux peakuuii CBC

127 Ilpusenute npumepsl peakuuii CBC u3 anemeHToB

128 IIpusenure npumeps! peakimii CBC ¢ xummueckumu
COEJIMHEHUSMU B KaUu€CTBE PEareHToB.

129 Texunomornyeckue Tunsl CBC

130 IlpuHuMnel yMEHBIIEHUS pa3Mepa KpUCTAILIUTOB poaykros CBC
C UCXOJHBIMH MOPOIIKOBBIMU peareHTaMu

131 3a cuer yero BO3MOXKHO MOJaBJIEHHE IIPOLIECCOB
PEKPHCTAIUTU3ANNH 1 arJIOMEpaniy 3epeH NPOIYKTOB TOPEHUS?

132 3a cuer yero Bo3MO>kHa akTHBaLus npoaykros CBC?

133 TIpumeneHne CyOMHUKPOMETPOBBIX M HAHOPAa3MEPHBIX PEareHTOB
JUtst u3Menbyenus nmpoaykros CBC.

134 PazbaBieHue HCXOMHOM MIUXTHI AT U3METbUYCHUS IPOIYKTOB
CBC.

135 Hcnonp3oBaHHE OKCUIOB B KAUECTBE UCXOAHBIX PEareHTOB IS
n3Menbpdenus npogykros CBC.

136 Tlpumenenue razupuIUPYOMIX 100aBOK I U3METbYCHUS
npoaykToB CBC.

137 IlpumeHeHue penoKC-COSAMHEHNI U peOKC-CMECeH JIs
u3Menbpdenus npogykros CBC.

138 Tazodazneiii CBC i noimy4eHust HAHOMOPOIIKOB.

139 CBC-3kcTpy3ust Kak crioco0 MmosrydeHust U3eNui ¢
HAHOPa3MEPHBIMH AJIEMEHTaMH CTPYKTYPHI.

buser k koHTposbHOI padoTe Ne 2 coctouT U3 10 BONpOCOB, KOTOpbIE
pacmpeneneHsl 10 TeMaM CIEAYIOIIM 00pa3oM:

OJIMH BONPOC TIO TOJTYYEHUIO HAHOPA3MEPHOTO PEHHUST; ABa BOIIPOCA TI0
merony MK-nimponu3sa; oIuH BOIIpOca 10 MOJTYYCHUI0 HAHOPAa3MEPHOTO
radHUS; OJFH BOIPOC 110 METO.LY TIOJTyYCHUs] HAHOPa3MEPHOTO OKCHIA
[IepHs; ABa BOIPOCA IO METOAAaM CHHTE3a YTIIEPOTHBIX
HAaHOHAHOMATEPUANOB; J1Ba Bompoca mo Meroxy CBC; oqHO 3aaHue mo
0aJaHCHPOBKE ypaBHEHHH.

IIpumep Gunera k KOHTpOIBHOMN pabore Ne 2




1 IIpuBeaute 61I0K-CXeMy HOIyUYCHUS] HAHOPA3MEPHOTO PEHUSI.

2 Jlalite onpeneneHie METOAY XUMHUUECKOTO OCaKAECHHS U3 ra30BOi
(haspr.

3 Kak ocymecTBisercs mepeHoc rpadeHa, moIy4eHHOT0 METOAOM
XUMHYECKOTO OCaKACHUS U3 ra30Boil (a3l ¢ mepBOHAYATIBHOM
HOJJIOXKKH?

4 Kaxue ucxoiHble MaTepUallbl UCIOIb3YOTCS AJIS IOJIy4YeHUs METall-
YTJIEePOIHBIX HAHOKOMIO3UTOB MeToxoM MK-mmmponu3za?

5 Ilouemy B Merone MK-nuponu3sa npu pasHbIX IpeKypcopax
TeMIIepaTypa BOCCTAHOBJICHHS METAIJIOB OTIMYAETCS?

6 Hanuinure OCHOBHBIE YPABHEHUSI PEAKLIUU I10JIyYEHHs
HaHOPa3MEPHOTro radHusl.

7 Kakue cBoiicTBa HAHOPa3MEPHOTO OKCHJIA Liepus 00YCIIABINBAIOT €T0
npuMeHeHue?

8 Uro Takoe roperue?

9 IlepeuyncnuTe NPUHIMITBI YMEHBILIEHUS pa3Mepa KPUCTAILIUTOB
npoaykToB CBC ¢ HCXOHBIMH TOPOLIKOBBIMH PEAr€HTAMU.

10 CI2 + K2CO3 — KCI + KCIO3 + CO2

HNO3koni.+ CuS — S + NO2[ + Cu(NO3)2 + H20

5.2. Ilepedens padoT, BbINoJIHsIeMbIX 0 AucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon Hazpanue Tposepsiemere
WHIIKATOPHI Coneprxanue paboTsI
paboThI paboThI N
KOMITETEeHIIUH
P1 Jomamnee 3ananue | [1K-2-Y1;T1K-2- Jlomanraee 3amanne Ne | 3aKkirogaeTcsi B aHAJIN3€ 00YIaArOIIMCS
1 B1;IIK-3-VI;IIK-3- | onpenenéHHOro XUMUYECKOr0 METO/1a I10JIy4YeHHss HAHOMATEPUAJIOB 110
B1 CJIEAYIOIIUM BOIIPOCAM:
1 Y3y4nTh NpeuIosKeHHYI0 TEXHOJIOTHIO
2 OmnpenenuTb, OTHOCUTCS JIM OHA K HAHOTEXHOJIOTUSIM
3 OnpenenuTh, K KAKOH TPyIIe XUMUIECKUX METOJIOB OHA OTHOCHUTCS
Otuér no [Jomaniaemy 3aganuro Ne 1 ohopMIIsieTcst B COOTBETCTBUH C
HOPMATHUBHBIMU JIOKYMEHTaM Ha pabovyIo JTOKYMEHTAITHUIO.
P2 Jomammaee 3amanue | [1IK-2-V1;I1K-2- Jomamnee 3ananue Ne 2 3akirouaeTcst B IUTEPATyPHOM IOKCKE,
2 B1;TIK-3-VI;IIK-3- | onricaHu# TEXHOJIOTHYECKUX OCOOCHHOCTEH U aHAIN3e XUMUUECKIX
B1 METO/I0B MOJIyYEHHS HAHOCTPYKTYPHOI'O KOMITIO3UIIMOHHOTO MaTepHrasa

0 BBEIOOPY 00yUaroIerocs.
Otuér no [lomamHemy 3agaHuio Ne 2 ohopMIIsIeTCSI B COOTBETCTBUH C
HOPMAaTHBHBIMHU JJOKYMEHTaM Ha pabouylo JOKyMEHTAIHIO.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeH 10 JaHHOH! TUCHUIUIMHE HE MPEeTyCMOTPEH.

5.4. MeToauka OueHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

[lIxayna olieHUBaHUS 3HAHUI 06yqafoumxc;1 0 JUCIHUIIIINHE!

Kontponsras padora: «oTmimaro» — 30 6amioB, «xopomo» — 23 6amna, «yaoBm» — 16 6amios

Jomarnsis paboTa: «oTIu4Ho» — 20 6aiioB, «xopouo» — 16 6amioB, «yaoBm» — 11 6amnos

Pedepar mo nporryieHHBIM TeMaM OIeHHUBaeTcs B 2 Garua.

Or1eHKa «OTIIMYHOY» — 00yJarONIHHCS MTOKA3hIBAeT ITyOOKHe, HCUSPIBIBAIOIINE 3HAHNUSA B 00beMe IPOHIEHHOM IPOrpaMME,
YBEPEHHO [CHUCTBYET IO MPUMEHCHHUIO [TOJTYYCHHBIX 3HAHUH HA MPAKTHKE, TPAMOTHO U JIOTMYECKH CTPONHO HU3J1araeT MaTepuai mpu
OTBeTe, yMeeT (popMyITUPOBATh BEIBOIBI U3 H3JI0)KEHHOTO TEOPETHYECKOTO MaTepHala, 3HAeT TOMOJHUTEIBHO PEKOMEHIOBAHHYIO
JUTEpaTypy.

OreHKa «XOPOIIO» — 00yJYarOIIUIACS MOKAa3bIBaeT TBEPbIE U JOCTATOYHO MOJHBIE 3HAHUS B 00beMe MPOIEHHOH TPOrpamMMEl,
JIOMyCKaeT He3HAYUTEIIbHBIC OIIUOKHU MPH OCBELICHUH 3aIJaHHBIX BOIIPOCOB, IPABIJIBHO JICHCTBYET MO IPHMEHECHHIO 3HAHUI Ha
MpPaKTHKE, YSTKO M3JIaracT MaTepHall.

Or1eHKa «yIOBIECTBOPHUTEIIHHOY» — 00yJarONTUICS MOKA3bIBAaeT 3HAHUS B 00beMe MPOIICHHOH TPOTpaMMBbI, OTBETHI 3JIaraeT XOTS U C
OLIMOKAMHU, HO YBEPCHHO HCIIPABIISIEMBIMH [TOCIIE TOMOIHUTEIBHBIX U HABOASAIIMX BOIIPOCOB, IPABHJIBHO ACHCTBYET MO
NPUMEHCHUIO 3HAHUH Ha MTPaKTHKeE.

Or1eHKa «HEYIOBICTBOPUTEIIHFHOY — 00YUYAIONIHICS JOMyCKaeT rpyOble ONIMOKY B OTBETE, HE IIOHUMAET CYIITHOCTH M3JIaraeMoro
BOIIPOCA, HE YMEET MPUMEHSITh 3HaHUS Ha MPAKTHKE, JaeT HEMOIHbIe OTBETHI Ha JIOTIOJHUTEIbHBIE U HABOASIINE BOIIPOCHI.
Bassl o BceM KOHTPOJIBHBIM MEPOIIPUSATHAM CyMMHPYIOTCSL.

Ormenka mo audGepeHINPOBAaHHOMY 3a4ETy BBICTABISIETCS:

"oTnMaHO", eciii oOy4aronmiics Habpai B cymme 85 u Gosee 6aios;

"xopomo", eciu o0yvaromuiics Habpan B cymme 70 - 84 Gamna;

"'y IOBJIETBOPHUTENHLHO", €CITH 00yJaronuiics Habpai B cymme 51 - 69 Ganna.

Ornenka "He3a4éT IPOCTABIISIETCS, €CIIA 00yJaromuiics Habpan B cymMme MeHee 51 Oana.

OreHKa «HE IBKa» — 00yJaOIUiicsa He ITOCeIall 3aHATHH B TEUCHHE BCETO CEMECTPA.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpI:I, COCTaBUTCIIN

3arnaBsue

bubaunoreka

U3 naTenseTBo, rof

JI1.1 |Jlenewes A. A., [Tna3MoXUMHUYECKUI CUHTE3 DnexTpoHHast 6M0IMoTEKA Kpacnosipck: Cubupckuii
VYmaxos A. B., KapnioB | HaHOIUCTIEPCHBIX TOPOIIKOB U (benepanbHbI YHUBEPCUTET
. B. MTOJINMEPHBIX (CDY), 2012
HAHOKOMIIO3UTOB: MOHOTpadus
JI1.2 | Conmomosa H. JI., [Muponu3 yrieBogopoaHoro DnexTpoHHas 6MOIHOTEKA Kazanp: Kazanckuii Hay4qHO-
AbnymuH A. U. CBIPbsI: yUeOHOE TTOCcOOHe HCCIIEeIOBATEIbCKUH
TEXHOJOTMUECKUN
yausepcuret (KHUTY), 2007
JI1.3 |[IIyrages B. M. XumuuecKkas TEXHOJIOTHUSL: OnexTpoHHas 6UOIHOTEKA Kemeposo: KemepoBckuii
y4aeOHOe mocodue roCyJapCTBEHHBIN
yHuBepcurer, 2014
JI1.4 |Pspxonxos [I. 1., Hanomarepuansr: yue6HOE OnexTpoHHas ONOIIOTEKA Mockga: Jlabopatopust 3HaHUIA,
JIéBuna B. B., nocobue 2017
Jzumurypu D. JL.
JI1.5 | Amocos A. II, ITopomixoBast TexHONIOTUS Bubmmorexa MUCuC M.: MamunocTtpoenue-1, 2007
Boposunckas H. I1., €aMOpacCIpPOCTPAHAIOIEr OCS
Mep:xanos A. I, BBICOKOTEMIIEPATypHOIO
Annmgepos B. H. CHHTE3a MaTepHaIoB: yuel.
mocoOwue IS CTy[. BY30B,
00yu. mo Hanp. 'Mertamnyprus'
JI1.6 | Pwoxonkos /1. U., VYabpTpanucnepcHsle Cpebl. Bbubmorexa MUCuC M.: Yueba, 2007
JleBuna B. B., [TonyyeHnne HaHOMOPOIIKOB
Mzunzurypu 3. JI., np. [ MeTOo10M XUMHYECKOTO
JUCIEPTUPOBAHUS U UX
cBoiicTBa: y4ue0. mocobue st
CTY/I. By30B, 00yd. IO HAIIp.
dusuueckoe
MaTepHaJOBeACHUE U CIIell. -
'MeTanaoBeECHUE U TEPM.
00palb. MeTayioR',
'Hanomatepuaist,
'Crangaprusanus u
cepTuduranus’
JI1.7 | bnunxos U. B., [Ipouecce! momydeHus bubmmorexa MUCuC M.: U3a-so MUCuC, 2010
Ho6atkun C. B., HaHOYACTHI] 1
Kyznenos /1. B., ap. HaHOMAaTepHUaioB,
HAHOTEXHOJIOTHH: J1a0.
MPaKTUKYM
JI1.8 | Aymuxk B. B., Pakou Koppo3uonsocroiikue u Bbubmorexka MUCuC M.: U3n-so MUCuC, 2013
A. T., JJaxotkun 1O. JKapOCTOMKHE MaTepUabl.
B., I'mankoBa A. A. Xumuueckoe razodasHoe
OCa)KICHNE 3aIUTHBIX
MOKPBITUH: KypC JIEKIUI
JI1.9 | A3unpsurypu 3. JL., [Iponeccr! noxy4yeHust DnexTpoHHas 6MOIHOTEKA M.: [MHUCuC], 2019
Cunopona E. H. HAHOYaCTHI] 1
HaHOMAaTEPHAJIOB.
Hanorexnonoruu (N 3511):
yueb. mocobue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHU 3aryaBue Bubnmoteka WznarenscTBo, TOX
JI2.1 | AxmenssiHoBa P. A, Texnonorus DnekTpoHHas OMbIHOTEKA Kazans: Kazanckwuii HayuHO-

Paxmarymnuna A. I1.,
Pomanosa H. B.

HEe()TEXMMUYECKOTO CHHTE3a:
ydebHoe mocodue

MCCIIEN0BATENbCKHI
TEXHOJIOTHUYECKUI
ynusepcurer (KHUTY), 2013




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI2.2 [Cobaukuna T. H., XuMmuueckasi TEXHOJIOIHs OnexTpoHHas OUOIHOTEKA Kazanb: Kazanckuii Hay4HO-
IlerpoBa E. C,, OpPraHUYECKUX BEILECTB: HCCIIeI0BATENbCKUN
bapanosa 0. B., y4eOHoe mocodue TEXHOJIOTHUESCKHH
Anpnpeesal. B., yausepcurer (KHUTY), 2018
Kynpuna H. B.
JI2.3 | Kapanerssau M. X. Bgenenue B Teoputo bubmmorexa MUCuC M.: Beici. mk., 1981
XAMHYECKHX MPOIECCOB: yUel.
nocoOue Ui XUM.-TEXHOJ.
BY30B
JI2.4 | Peoxonxkos JI. U., VYieTpagucnepcHble cucteMsl: | budbnunorexka MUCuC M.: Yueba, 2005
Jlesuna B. B., (u3muecKkne, XUMUIECKHE H
J3umsurypu D. JL. MeXaHHUECKHE CBOUCTBA: yuel.
nocoOue i CTyA. By30B CIIEL.
-150701 (070800), 150108
(110800)
JI2.5 | A3unzurypu 3. JL., [Ipouecce! momyueHus Bubmmorexa MUCuC M.: Uzn-Bo MUCuC, 2012
Cugoposa E. H. HAHOYACTHUIL U
HaHOMAaTepHasoB.
Hanorexnonoruu: y4e6.
nocobue
JI2.6 |Kynudees B. K., Merannyprus Bubnorexa MUCuC M.: Uzn-Bo MUCuC, 2013
Tapacos B. I1., PEOKO3EMENBbHBIX U
Kpomnaues A. H. PaaMOaKTUBHBIX METAJIIIOB.
DU3NKO-XUMUIECKUE OCHOBBI
Y TEXHOJIOTHUS MOJTyYeHUS
PEIKHX, PEAKO3EMENIBHBIX H
PaIMOAKTUBHBIX METAJUIOB!
yueb. mocoOue 1Jis CTy . BY30B,
00yu. o Hanp. Metamtyprus
6.1.3. MeTroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3armaBue Bubnmoreka W3narenscTBo, 01
JI3.1 | Cupnoposa E. H., Marepuanosenenue u DnexTpoHHas OnbIHoTEKa M.: [MUCuC], 2019
Jzumsurypu 2. JL. TexHoJoruu marepuasnos (N
3512): meron. ykazaHus K
MOJITOTOBKE pedepaToB
JI3.2 | Cupmopona E. H., CoBpeMeHHbIEe TIPOOITEMBI DnexkTpoHHas OMbIHOTEKA M.: [MHUCuC], 2020
Jzumsurypu D. JL. Ha"otexHonoru#t (N 4079):
METOJ. YKa3aHus
JI3.3 | Cunoposa E. H., MarepuanoseieHue u bubmmorexa MUCuC M.: [MUCuC], 2019
H3unzurypu 3. JI. TexHoJoruu Matepuaios (N
3512): meToa. yka3aHus K
MOJIrOTOBKE pedepaToB
JI3.4 | Cunoposa E. H., CoBpeMeHHbIE TPOOIEMBI butmorexa MUCuC M.: [MUCuC], 2020
Jzumurypu . JL. Ha"oTtexHoyoru#t (N 4079):
METO/. YKa3aHus

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

D1 | Pocnano

| https://www.rusnano.com/

6.3 IlepeueHb MporpaMMHOro odecneyeHus

I1.1 | Microsoft Office

6.4. Tlepeyens MHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPOodeccHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue OcHarienne
JIro6oit Kopiyc | YueOHass ayauTopus [UIsl TPOBEICHUS | KOMIUIEKT yueOHOM mebenu 1o 36 mect /i oOyvaromuxcs,
MybTUMenuiHas 3aHATHH JICKIIMOHHOTO THIA W/WIM JUIA | MyJbTHMEIUHHOE  00OpYyIOBaHWE, MAarHUTHO-MapKepHas

IIPOBEICHUS] IPAKTUYECKUX 3aHATHMH:

Jocka, pabodee mecto mpemonaBarens, I[IKc moctymom x
UTC «UWutepuer», DMOC yHuBepcuTeTa 4Yepe3 IUYHBIN
kabuner Ha miarpopme LMS Canvas, IHIIEH3HOHHbBIE
nporpammsl MS Office, MS Teams, ESET Antivirus




JIro6oit Kopmyc | YueOHast ayauTopus Ul IIPOBENCHUS
MynpTumenuitnas 3aHATHH JIEKIIMOHHOTO THIIA W/WIWA IS
MIPOBEIECHUS IPAKTUUECKUX 3aHATHIH:

KOMIDIEKT y4eOHoH Mebenmu 1o 36 MecT uisi 00yJaroImuxcs,
MyJIBTUMEIUIHOE  00OpyAOBaHHE, MAarHUTHO-MapKepHas
nocka, pabouee mecto mpenonasarens, I[IKc moctymom k
UTC «Uutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner Ha mmiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

YuTaabHBIH 3aI1
3JIEKTPOHHBIX PECYPCOB

KOMIDIEKT y4eOHOH MeOenn Ha 55 MecT i 00ydJaromuxcs,
50 HOK c¢ gmoctynom k MWTC «Muteper», 3SUOC
YHUBEpCHTETa 4epe3 JIMUHbIH kabuHer Ha miargopme LMS
Canvas, nmueHsnoHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

Kpr HaIneJICH Ha N3YUCHUEC PA3JIMYHBIX XUMUYCCKUX METOAO0B CUHTE3a HAHOPA3MCEPHBIX MAaTCPUAJIOB, HAYTHBIX MOJIOKEHUH B
IMPUHIUIIOB, JIC)KAIIUX B UX OCHOBC, TEXHUYCCKOI'O U annapaTypHOro O(I)OpMJ'IeHI/IH, a TaK)KC p€ain3allui XUMHYICCKUX croco0oB

MOJIy4YeHHUs] HAHOMATEPUAJIOB B MTPOMBIIIICHHOCTH B HACTOSIIEE BpeMsI.
IIpenycMaTpuBaroTCs ABE KOHTPOIBHBIX paOOTHI.

Bo Bpems ayTUTOPHBIX 3aHATHI B yueOHOM KypCe HCIONb3yIOTCS AaKTHBHBIC U HHTEPAKTUBHBIE TEXHOIOTHH:
— MPOBEJECHUE JIEKIIMOHHBIX U MIPAKTHYECKUX C UCTIOIb30BAHHEM MHTEPAKTHBHBIX U MYJIbTUMEANIHBIX TEXHONOTHH (IIpe3eHTalus B

dbopmare MS PowerPoint);

— HCIOJIB30BAHNUE IPH MPOBEACHUN 3aHATHH aKTUBHBIX (popM 00ydeHUsI, yueOHBIX BHICOMATEPHAIIOB.

JlMcuuIiMHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HauUTeNIbHOr0 00beMa caMOCTOsTeNbHOM padoTsl. [Ipu 5 TOM opranusyrorcs
TpYIINOBBIE U MHANBUAYalbHbIE KOHCYIbTAlMU. KaueCcTBEHHOE OCBOEHUE AUCIMILIMHBI BO3MOXKHO TOJIBKO MPH CHCTEMAaTHIECKON
CaMOCTOSTETTBHON paboTe, 4TO MOANEPKIBACTCS CHCTEMOI TeKyIeH 1 pyOeKHOH aTTecTaIin




