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MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@- PaGouast mporpamMma o JUCIUIIIIHHE

1. IEJU U 3AJAYU OCBOEHUSI JUCLUILINHbI

Ilenu ocBoOeHMS TUCIUIIUHBI:

- (QopMUpOBaHUE CHCTEMHBIX 3HAHUH, KOTOpPHIE HEOOXOIUMBI CTYIACHTAM IPHU
pPacCCMOTPEHUHM OCHOBHBIX HANPABICHUH HAHOTEXHOJOTHMH B 00JacTH XUMHYECKHX U
OMOJIOTMYECKUX WCCIICJIOBAaHUM, a TakKe MPAKTUYCCKHX NPHUMCHCHHU WX pE3yJIbTaTOB B
MEIIMIIUHE, OXpaHEe OKPYKAIOLIEH Cpe/ibl, OMOTEXHOJIOTHH U JIp. 00IacTsIX.

- 3HAKOMCTBO C OCHOBHBIMH TPEJCTABICHHUSIMH O HAHOMATepuanax, MX CTPYKType H
CBOMCTBAX, TEXHOJIOTUSX IMOJTYICHUS U 00pabOTKH, a TAKKE METOJIaX WX HCCIICIOBAHUS;

- MBYYCHHE CTYJCHTAMH TEOPETUYCCKUX OCHOB CHHTE3a HAHOMATCPHUAIOB U TEXHOJOTHUU
MOJTy4EHUST KOMITO3UITUOHHBIX HAHOMATEPHAJIOB;

- 3HAKOMCTBO C OCHOBHBIMH IPHUHIIMIIAMH CTPYKTYpOOOpa3oBaHUs B IOJIMMEpax B
MPUCYTCTBUU HAHOPA3MEPHBIX YaCTHIL;

- opMHUpOBaHUE MPEACTABICHUN 00 OCHOBHBIX TCHJCHIIUSAX Pa3BUTHS HAHOTEXHOJIOTHI
B YaCTH IOJIYYCHUS U IPUMEHEHUST HAaHOMaTepUAIIOB;

- pa3BUTHE 3HAHUN M YMEHUWH, MO3BOJIIONINX PEIaTh 3a/Ja4H, CBA3aHHBIC C Pa3BUTHEM
HAHOTEXHOJIOTHH;

- TIOJITOTOBKA CHEIMATUCTOB K yIaCTHIO B HAYYHO-HCCIICIOBATEIIBCKON JIEATCIILHOCTH B
00J1aCTH HAHOTEXHOJIOTHH.

3agauu ocBOEHMS TMCHHUIJIMHbBI:

- MOKa3aTh MEXIUCIUIUIMHAPHBIN XapakTep HAHOTEXHOJIOTHUH, €€ MEepPCHEKTUBBI s
pean3zanuu NoTpeOHOCTEN YeI0BeUeCTBa;

- o0ocHOBaTh (QyHAAMEHTAJbHbIE MPHUHIIMIIBI, JIEKAIMe B OCHOBE HAHOXTEXHOJIOTHH,
HAaHOXMMUHU U HAHOOUOJIOTHH;

- MO3HAKOMWTH CTYJEHTOB C OCHOBHBIMH METOJAMM HCCIEAOBAHUS U TNPUMEHEHHEM
OCHOBHBIX JOCTH)KCHUI HAHOTEXHOJIOTUH;

- IPEACTAaBUTh CTYJCHTAM pa3JIUYHbIC HANIPABJICHHUS HAaHOMATEPUATIOBEICHHUS;

- TOKa3aThb BO3MOXKHOCTb pPAaCIpPOCTPAHEHHS] METOJO0B HAHOTEXHOJOTMU B 001acTh
KUBOMMATEpUH;

- copMUpOBaTh y CTYACHTOB COBPEMEHHbIE NPEJCTABIICHUS O MPOIeccax MOJydYeHUs
HAHOYACTHUI[ 1 HAHOMATEPHUAJIOB.

- IpuoOpeTeHHe OCHOBHBIX HABBIKOB IO TEXHOJOIMYECKHM acleKTaM COBMEIICHUS
MOJIMMEPOB M HAHOPA3MEPHBIX HATOJHUTENEH, MOJY4YeHHUS KOMIIO3MUTOB Ha UX OCHOBE CO
CHeIHaTbHBIMU CBOHCTBAMU;

- Pa3BUTHE XUMHYECKOTO MBIIUICHUS U TEXHOJIOTUYECKIX HABBIKOB;

- MPOJIEMOHCTPUPOBATH B3aUMOCBA3aHHOCTh M B3aUMOOOYCIIOBIIEHHOCTh €CTECTBEHHBIX U
TEXHUYECKUX HAYK, CHHEPTeTHKY X UHTETPALlUU B HAHOTEXHOJIOTHSIX.

- MaTtepuan JIeKUMA TpHU3BaH CTUMYJIHPOBaTh CTYJEHTOB K  MOCIEAYIOIICH
CaMOCTOSITENIBHOM paboTe;

- copMUpPOBATH YMEHUS U HABBIKH JIJIS1 pElIeHHsI TPOOIEMHBIX U CUTYAI[HOHHBIX 3a/1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPEOIIOII:
o JlucuumnuHa «HaHomarepuanbl B XUMHH W MEAUIMHE» OTHOCUTCS K brnoky bl

JucuunnuHel (MOIyU) BapUaTUBHAS YacTh JUCIUILTMHEI IO BBIOODY.

e Jlng wu3ydyeHUs JUCHHUIUIMHBI HEOOXOIUMBI 3HAHHUS BOMPOCOB MPEALIECTBYIOUTUX

M3Yy4aeMbIX JUCIHILTAH — HEOPTaHUIECKOW, aHATUTHYECKON M (PU3NIECKON XUMHUH.

o [loHsTHA W METOJBI, UCTIONBL3YEMbIE B Kypce «HaHomaTrepuanbl B XUMUU U MEIUIIHE»

MOTYT OBITh TPUMEHEHBI MPU BBIMOJHEHUU BBIMYCKHBIX KBaTU(UKAIMOHHBIX pPadoT

XHUMHKaMU-0aKkamaBpamH.
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MunucrepcTBo 00pa3oBanus U Hayku PO
VIbSHOBCKHI TOCY/1apCTBEHHbIH YHUBEPCUTET

Dopma

@- PaGouast mporpamMma o JUCIUIIIIHHE

3. IEPEYEHb IIVTAHUPYEMbIX PE3YJBTATOB OCBOEHUA JUCHUIIJINHBI,
COOTHECEHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOTPAMMBI

I/I3yquI/Ie JUCHUITIINHBI ((HaHOMaTepI/IaJH)I B XMMHUH U MCIHULUHE» B paMKaX OCBOCHUA
OINIOIT 04.03.01 Xwvwus HampaBieHO Ha (OPMUPOBAHHE Yy OOYYAIOUIUXCS —CIEAYIONISH

KOMIICTCHIIUHN

Konx 1 naumenosanue
peanru3yemMoi KOMIETEHIINU

[lepeuenp munaHupyemMbIX pe3yabTaTOB 00Y4EHHUS 110
JUCLUIUINHE (MOJYII0), COOTHECEHHBIX C MHJIMKaTOpaMu
JOCTHYKEHUS] KOMIIETeHIIUN

TIK-1: crmocoOHOCTh BBITIOJHATH
oTeparu o

CTaHJapTHbIE
MpeAJIaraéMbIM METOIUKaM

3HaTh. OCHOBHBIE OJTambl MPOBEIEHUS J1abOPATOPHOTO
UCCIIeI0BaHUS

VYMeTh: BI)I6I/IpaTI> MCTOAWKU IMOCTAHOBKH W MPOBCACHUA
71a00paTOPHOTO UCCTEAOBAHUS

Brnamets: ucmonb3o0BaTh  HEOOXOIMMOE
obopynoBaHue H proOOpPbI
71a00PaTOPHOTO UCCIEAOBAHUS

nmabopaTopHOe
B XOJ€ NpOBEICHUs

4. OBIIAA TPY JOEMKOCTD JUCHHUIIVIMHDbI

4.1. O6beM TUCHUILITHHBI B 3a4eTHBIX efuHUIaX (Bcero): 2 3E
4.2. Ilo Buaam y4eoHO# padoThl (B yacax): 72

Bua yueOHo# padoThl

KoauuyecTBo yacos 72

Bcero nmo niiany

B T.4. 10 CeMeCTpamM

6

1 2 3
KonTakTHas pabora
00yJaroIuxcs ¢ 32/32* 32/32*
MIPETIoIaBaTeIIeM
AyIUTOPHBIC 3aHSTHUS:
Jlexunu 16/16* 16/16*
IIpaktunueckue u
CEMHHAPCKHE 3aHSATHS ) )
JIabopaTopHbie pabOThI 16/16* 16/16*
(J1abopaTOpHBIN MTPAKTHKYM) u3 Hux 16** u3 Hux 16**
CamocrositenbHas paborta 40 40

Texymuii KOHTPOJIb
(KOJTMYECTBO U BHL
KOHTpOJIbHast paloTa,
KOJUIOKBUYM, pedepar)

TectupoBanue, yCTHBIN
OTIPOC, 3aluTa
71a00paTOPHBIX paboT

TectupoBaHue, yCTHBIN OIIpOC,
3a1uTa 1a00paTopHbIX paboT

Kypcosas pabota

HE MPEJyCMOTpEHA

HE IPEJyCMOTpEHA

Bunsl mpoMexyTo4HOU
aTrecTanuu (dK3aMeH, 3a4eT)

3a4CcT

3a4CT

Bcero yacoB o gUCIUILINHE

72/32*

72/32*

*-KOJIMYECTBO 49acCoB, [TPOBOAUMBIX B HHTCpaKTHBHOﬁ (bopMe.

®opma A
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MunucrepcTBo 00pa3oBanus U Hayku PO

VIbSHOBCKHI TOCY/1apCTBEHHbIH YHUBEPCUTET

Dopma

@- PaGouast mporpamMma o JUCIUIIIIHHE

**

- JlaGopaTtopHbie pabOTHI MPOBOIATCS HAa 0a3e XWMHUKO-aHATUTHUYECKOW IJabopaTtopuu

Hayuno-uccnenoBarensckoro rexnonoruyeckoro uacturyra Yal'V um. C.I1. Kanuust.
4.3. Conepxxanue aucuumnauHbl. Pacnpenesenue 4acoB mo reMamM M BHAAM Yy4eOHO#

paboThI:

HaszBanue pa3aeiioB u
TEM

Bcero

Buabl yueOHbIX 3aHATHH

AyIMTOpHBIE 3aHATHS

JIEKIIU M

Jabopa
IIpakTHye| TOpHBI
cKHEe | e
3aHATHA, | padoT
CeMHMHAapPBI| bl

B T.4.
BaHATH
51 B

HHTEPA
KTUBH
oM

hopme

Camo
CTOAT
eJIbH
asn
padoTt
a

®opma
TeKylIero
KOHTPOJIsA

3HAHUH

2

3

4 5

6

8

Paznen 1. HanomaTtepuainbl B XUMUHU

1. HaHoTexHOJIOTHH W
HaHOMaTepHUaIbI -
HCTOPHS, COBPEMEHHOCTh
Y TIEPCIIEKTUBBI

5

1*

Tectupona
HUE,
YCTHBIN
o1mpoc,
3almTa
nabopa-
TOPHBIX
pabor

2. Tlousatue 0
HaHOMaTepHuaizax

1*

Tectupona
HHUeE,
YCTHBIN
oTmpoc,
3aIuTa
nabopa-
TOPHBIX
pabor

3. OcoOeHHOCTH CBOWCTB
HaHOMAaTepaJoB

2*

2%*[2%

Tectupona
HUE,
YCTHBIN
oTpoc,
3aIuTa
nabopa-
TOPHBIX
pabor

4. OCHOBHBIE METOJBI
MOJTy4eHUS 5
cTa0OuIn3anu

HaHOCTPYKTYP

2*

2**/2*

Tectuposa
HUE,
YCTHBIN
oIIpoc,
3amuTa
nabopa-
TOPHBIX
pabot

5. Metobl BU3yanu3auuu
u HCCIIEIOBaHMS
HAHOYaCTHI]

1*

2**/2*

TectupoBa
HHUE,
YCTHBIN

®opma A
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MunucrepcTBo 00pa3oBanus U Hayku PO

VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET Popua
®- Pabouast mporpaMma 1o JUCHUILINHE
01poc,
3aIuTa
nabopa-
TOPHBIX
pabot
6. OcHoOBHBIE 7 1* 2%*[2*% 2 TectupoBa
HaIPaBJICHUS, HUE,
MIEPCIICKTHBBI " YCTHBIN
BO3MOYHBIC OTPAHUYCHUS 0Tpoc,
WCTIOJIb30BAHUS 3aIuTa
HaHOMAaTepHaJoB nabopa-
TOPHBIX
pabot
7. VYraeponHsie 6 2* Tectuposa
HaHOMAaTepHAITBI HUE,
YCTHBIN
o1mpoc,
3aIuTa
nabopa-
TOPHBIX
pabor
Paznen 2. Hanomatepuainsl B OMOJIOTHN U METUTIAHE
8. Harno6morexuonoruu 6 2* TectupoBa
Ha OCHOBE MOJIEKYJT HHUeE,
HYKJIEMHOBBIX KHCJIOT U YCTHBIN
METOJIa T€HETHYECKOH OI1poc,
UHXCHEPUU. 3aIuTa
HanoOuoTexHnonoruu nabopa-
HAJMOJIEKYISIPHOTO TOPHBIX
YpOBHS OpraHu3aluu pabor
KUBBIX CICTEM U Ha
OCHOBE
OMOMaKpPOMOJIEKYJT
9. Heknerounsle u 10 2* 4**[4* 4 TectupoBa
MPOKAPUOTHYECKUE HHUE,
(OpMBI JKU3HH B YCTHBIN
HAaHOKOHCTPYKIUSX U oTpoc,
HAHO-OMOTEXHOJIOTHUSX. 3aIuTa
HanoOuopeakTopsl Kak nabopa-
yCTpOMCTBa [T TOPHBIX
U3Y4EHHUS U pabot
MIPOU3BOJICTBA
(bepMeHTOB
10. HanoGuoTexHOJOTHU 10 2* 4**[4* 4 Tectuposa
B MMMYHOJIOTHH. HUE,
buonornueckas YCTHBIN
0€301acHOCTb 01poc,
HAaHOKOHCTPYKIIUN u 3aIuTa
HAHOTEXHOJIOTUI nabopa-

®opma A
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MunucrepcTBo 00pa3oBanus U Hayku PO
o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@- PaGouast mporpamMma o JUCIUIIIIHHE
TOPHBIX
pabot

BCET'O 72/32* | 16/16* 16/16* | 16* | 40
*/16*

* - KOJINYECTBO YaCOB, IPOBOIUMBIX B UHTEPAKTUBHOU (opme

** - JlaboparopHble paOOThI TPOBOIATCS Ha 0a3¢ XHMHKO-aHAIMTUICCKON JIA0OpaTOpUU
Hayuno-uccnenoBarensckoro rexnonoruyeckoro uHcturyra Yal'V um. C.I1. Kanuupst.

Hcnoab3yeMble HHTEPAKTHBHBbIE 00pa3oBaTe/IbHbIE TEXHOJIOTHI

B npomecce wu3ydyeHHS AWCIUIUIMHBL, C [ENbl0  (QOPMHUPOBAHHUS H  Pa3BUTHUS
npo(heCcCHOHATFHBIX HABBHIKOB OOYyYarOIIUXCs, Hapsy C TPAAWIMOHHBIMH BUIAMHU 3aHATHH,
MIPOBOJIATCSl 3aHATHS B HMHTEPAKTUBHBIX (opMax: KOMIBIOTEPHBIX CHUMYISALUHN, NEIOBBIX WU
POJIEBBIX HWIP-CEMHHAPOB, pa300p KOHKPETHBIX CUTYaIlMi{, B COYETAHWU C BHEAYJAUTOPHOM
paboTtoii. B pamkax yueOHOro Kypca npelyCMOTPEHbI BCTPEUH C MPEICTABUTENMU POCCUNCKUX
M 3apyOeXHBIX YHHBEPCHTETOB W HAYYHBIX OpraHW3alfid, MacTep-KIacChl JKCIEPTOB H
CHEIHaJIUCTOB.

Jlexuu npoBOAATCA B cleqyromux (Gopmax: JIEeKIHUsI-BU3yaau3auus (C UCIoIb30BaHUEM
pa3nuuHBIX (OpPM HATTSAHOCTH: KOMIBIOTEPHBIE CHMYJSIIUH, PHUCYHKH, (OTO, CXEMBI H
TaOJIMLbI), JEKUUA-KOHCYNbTallUg (OCyllecTBisieMas B (Qopmare «BOMPOCH — OTBETHDY),
npoOeMHast JIeKIUS U JIEKLIUS ¢ 3apaHee 3arylaHUpOBaHHBIMU OIIHOKaMU.

[MpakTudeckne 3aHATHS TPOBOIATCS B CIEAYIONMX (GOopMax: KOJJICKTHBHBEIN pa30op
pelIeHs] CUTYallMOHHBIX 3aJad Ha OCHOBE aHaiu3a MNOJOOHBIX 3a/a4, aHAJIW3 pe3yJbTaTOB
JIEMOHCTPAIllMOHHOTO  SKCIEPUMEHTa, a TaKKe BBIIOJHEHUE HCCIENOBATENbCKUX paldoT
4aCTUYHO-TIOMCKOBOTO XapakTepa.

5. COAEPKAHUE TUCHAILIMHbI
Paznen 1. HanomaTepuasibl B XuMUHR
1. HaHOTexHOJIOTMM M HaHOMATEPHAJIbl — HMCTOPHS, COBPEMEHHOCTb M
NEePCIEeKTHBBDI.
Hcropus, COBpeMEHHOCTD U IIEPCIEKTUBBI Pa3BUTHs HAHOHAYKU U HAHOTEXHOJIOTHH.
OOu1ue mpeacTaBiIeHUs O HAHOHAYKe, HAHOTEXHOJIOIMH M HAHOXUMHUHU.
OOBEeKTHl HAHOMETPOBBIX Pa3MEpPOB, 3aKOHbI KBAaHTOBOM MEXAaHUKU U KJIACCHYECKON (HU3UKH,
HiKaja pa3MepoB OOBEKTOB HAHOMMpA, HAHOCHUCUTEMBI, KJIacTepbl, HAaHOMaTEpUAJIbI,
HAHOYaCTHULIBL.
2. IlonsiTHe 0 HAHOMATEpPHAJIAX.
TepmuHoorHs.
Knaccugukanus HanomarepHuasos.
Tunsl CTpyKTYp HAHOMAaTEPHUAJIOB
3. Oco0eHHOCTH CBOICTB HAHOMATEPAJIOB.
dusnueckue NpUUMHbI Cieln(GUKN HAHOMATEPHUAJIOB.
KBaHTOBO-pa3mepHbIe 3((DEKTHI.
VYHuKanbHbIe XUMUUECKUE CBOMCTBA HAHOCTPYKTYP.
YHuKanabHbIE CBOMICTBA HAHOMATEPUAJIOB.
Hanoycrtpoiictsa
4. OcHOBHBIE METObI MOJYYeHHUS U CTA0NIM3aLMH HAHOCTPYKTYP.
MeTo1pl TOTy4eHUsT HAHOCTPYKTYD.
XHWMHUYECKUEMETO/IbI CUHTE3a HAHOCTPYKTYP.
JlucniepraiiiOHHbIE U KOH/IEHCALMOHHBIE METOBI.
Crabunu3aTtop HAaHOYACTHII.
Maruueckue yucia.

®opma A Crpannna 6us 26




MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@- PaGouast mporpamMma o JUCIUIIIIHHE

DNEeKTPOB3PHIBHOM METO/I IIOJyYEHHS] HAHOYACTHIL.

Koncepanus HaHOYacTHULI.

XHWMHUYECKUN CUHTE3 HAHOCHUCTEM.

OCOOEHHOCTH XUMUYECKUX CBOMCTB HAHOYACTHI] U HAHOKJIACTEPOB.

5. Meroabl BU3yaIu3alyy U MCCIeI0BAHUSI HAHOYACTHII.
CpaBHEHHE ONTUYECKOTO U AJIEKTPOHHOTO MUKPOCKOIIOB.
[IpocBeunBaroOmMii 3JIEKTPOHHBIM MUKPOCKOIL.

CxaHMpYIOIUH 37EKTPOHHBIMMUKPOCKOTI.
CkaHMpyIOINNA TYHHEIbHBIM MUKPOCKOTI.
ATOMHO-CUJIOBOW MUKPOCKOTI.

6. OcHoBHbIe HanpaBJ/ieHHsl, MNePCNEeKTUBbI M BO3MOXKHbIe OrpPaHUYEeHUSs
HCIO0/1b30BAHNS HAHOMATEPHAJIOB.

KoHcTpyKIIMOHHBIE MaTepHaIbI.

Hanonoponiku.

Amop@dHoe cocTosiHHE.
AMOp(pHO-HAHOKPUCTAIITNYECKOE COCTOSTHUE.
HanokxoMno3uTel ¢ ceT4aToil CTPYKTYpOU.
CroucTteie HAHOKOMITO3HTBI.

HaHokoMno3uTsl, copepxaiiye MeTaJll WIH MOJTYITPOBOIHHUK.
MonexynsspHble HAHOKOMIIO3UTHI.
[Ipon3BOICTBEHHBIE TEXHOJIOTUN.

TpuborexHuka.

SnepHast sHepreTuka.

ONEeKTpO-MarHuTHAas U 3JICKTPOHHAS TEXHUKA.
3anura MaTepuaios.

MenuiyiHa 1 OUOTEXHOJIOTUH.

Boennoe neno.

OrpanndeHus B UCIOJIB30BAHNN HAHOMATEPHUAJIOB.

7. YriaepogHble HAHOMATePHAJIBI.
AunnorponHsie GOpMBI YIIEpoia — «KHAHO» U «HE HAHO».
Hanoanmassl.

@DyepeHsl U UX MPOU3BOJHBIE.
HanotpyOku, ux kinaccupukaius 1 cCBOMCTBa.
O61ue cBoiicTBa HaHODOPM yriepoa.

8. HaHOOMOTeXHO/IOTMM HAa OCHOBe MOJIEKYJ HYKJEHHOBBIX KHCJOT M MeTojAa
reHEeTHYeCKOH nH:xeHepun. HanoOnorexnosiorun HA/IMOJICKYJISPHOI0 YPOBHS
OPraHM3alyHy )KUBBIX CHCTEM H HAa OCHOBE OMOMaKPOMOJIEKY.I.

CaoiictBa JIHK, ucnosib3yemble B HAHOTEXHOTHU.

Amminpukanys MOJIEKYyJd HYKJIEHHOBBIX KHUCIOT Kak OCHOBa JJs pa3pabOTKH METOJIOB
JMarHOCTHKH 3a00JIeBaHUI.

Hanorexnosoruu Ha ocuose JTHK.

I'eneTHueckas MHKEHEPHs KaK OJJHO U3 HaIPaBJICHUH HAaHOOMOTEXHOJIOTHH.

CrniocoObl mosTyyeHHs: HAHOT'€HOB /7Sl TPaHCIUIAHTAIUH.

TexHoI0rnu nepeHoca reHoB B KIIETKY.

Mertonel BHenpeHus uyxepoanoi JIHK B reHom kieTku.

IlepcnekTHBBl pa3BUTHA HAHOOMOTEXHOJOIMH B MPOM3BOJCTBE OHOJOIMYECKH AaKTHBHBIX
BEILECTB U JIEKAPCTBEHHBIX IIPENAPATOB.

HanoOGHOTEeXHOIOT MY U1l HAIPaBJIEHHOT'O TPAHCIIOPTA BEILIECTB.

Vcnonp30BaHne HCKYCCTBEHHBIX MeMOpaH B KauecTBe OMO(UIBTPOB.

Hexmnerounsie 58 MMPOKApUOTUYCCKUC (I)OpMBI KHU3HU B HAaHOKOHCTPYKIUAX nu
®opma A Crpannra 7u3 26



MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@- PaGouast mporpamMma o JUCIUIIIIHHE

HAaHOOHOTEXHOJIOT HSIX.
MeTo1bl cO31aHUSI HCKYCCTBEHHBIX HAHOBOJIOKOH.
[IpumeHeHre HaHOBOJIOKOH B OMOJIOTH M MEJUIIMHE.

9. HekueTouHble W NMpOKapuOTHYeCKHE (POPMBI KM3HM B HAHOKOHCTPYKHIMAX M
HaHoOMoTexHoJiorusiX. HaHoOmopeakTopbl Kak ycTpoicTBa /ISl M3y4eHHUS M POU3BOJACTBA
(pepmenToB.

Hcnonp3oBanne 6akTepuii B HAHOTEXHOJIOTHSIX.

HanoGakTepun B cucTeme >KMBO IPHPO/IBI.

Bupychl kak kitaccHuecKuil 00beKT HAHOOHOJIOT M.

Bupycel B 60pb0e ¢ IpoTHB pakoOBbIX 3a00J1€BaHUH.

HanoTexHoJiorum Ha OCHOBE BUPYCOB.

«HckyccTBEHHBIE BUPYCHD B KOPPEKIIMH HACIEICTBEHHBIX aHOMAJIHH.
Muxkpoopranu3Mbl Kak Haubosee pacpoCTpaHEHHbIE OMOPEAKTOPHI (DEPMEHTOB.
DepMeHThI, CUHTE3UpYyEMble OaKTepUaIbHOU KIIETKOM.

Hcnonb30BaHrEe MUKPOOPTaHU3MOB IS MTOJTy4Y€HUs] HAHOYACTHII.

10. HanoOuoTexHoJIOTHM B  HMMYHoJorun.buosornyeckass  0e30mMacHOCTH
HAHOKOHCTPYKIMA M HAHOTEXHOJIOTHil.

Hano6noTexHoorny B UMMYHOJIOTHH: TPOOJIEMBI U TIEPCIEKTUBBI.

JlnarHoctrka IMMYHOTJI00YIHMHOB, MOJy4Y€HUE U IPUMEHEHHE MOHOKJIOHAJIbHBIX aHTHUTEI.
[lepcriekTHBHI CO3aHKsI IMMYHOOHOIIPENapaToB HOBOTO MOKOJIEHHUS.

Hanosmynbcun B 60pp0e ¢ MHPEKIIMOHHBIMU 3a00JI€BAaHHSIMHU.

ITousaTue 06 PKOJIOrHUECKOH OMOTESXHOJIOTHH, €€ 3aJa4H.

Oco0eHHOCTH BIMSHUS HAHOYACTHI] HA )KUBbIE OPraHU3MBI.

Bnusaue HaHOwacTull yrieposa, (QyuIepeHOB U YIIIEPOJHBIX HAaHOTPYOOK Ha CBEPTHIBAEMOCTh
KpPOBHU.

Hano6noTexHOI0rMM B KOHTPOJIE KaYeCTBA MUILEBBIX TPOYKTOB.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKUX 3AHSTUN
He npenycMoTpensl

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBII IPAKTHKYM)
Jlabopamopnubie pabomvi npo8oOSIMcs HaA Oaze XUMUKO-AHATUMUYECKOU aabopamopuu
Hayuno-uccneoosamenvckoco mexnonocuuecxkoeo uncmumyma Yal'V um. C.I1. Kanuyur.

JlaGopaTtopnas paodora 1.
CHUHTE3 Y ONITUYECKHUE CBOMCTBA BOJHBIXPACTBOPOB
HAHOYACTHII 30JI0TA

Llenv pabomwi: CUHTE3UPOBATh B BOJHOM pacTBOpe chepuyeckre HaHOUACTULIBI 30J10Ta U
HCCIIeIOBaTh MX CBOMCTBA B KAaueCTBEAJIEKTPOJIUTHOIO CEHCOPA, 03HAKOMUTHCS C OCHOBHBIMHU
MOHATUSAMHUMETO/1a A0COPOIIMOHHOM CIEKTPOCKONMH U U3YYUTh ONTHYECKUECBOWCTBA PACTBOPOB
CHUHTE3MPOBAHHBIX HAHOYACTHII.

ObopyooeaHue: MarHUTHasI MEIIAJIKa C MOJIOTPEBOM, CLIEKTPOPOTOMETP.

Cmexnannas xumuieckas nocyoa. TepMOCTOUKUN crakaHuuk Hal00 My, crakaH4uk Ha 50
MJI — 2 IT., MUNETKK Ha 2 U 5 MJI, CTEKJISIHHBINA My3bIpeK ¢ KpbIIKoi Ha 50 mui, npobupku — 4
IIT., MATHUTUK BTEPMOCTOMKON 000JI0UKe.

Pacmeopwi: muctummpoBanHas Boga, 0,001 M pactBopHAuCls, 1%-nblil pacTBOp
uutpata Hatpus (NazCeHsO7), 1M pactBop NaCl, 1M pactBop caxapa.

Onvim 1. Cunmes cghpepuyeckux nanouacmuy 3onoma
Haneiite 20 ma 0,001 M pactBopa HAuCls B TepmocToiikuii cTakaHuuK eMKocThio 100

mia. Brecure marnutuk. IlocTtaBpTe cTakaHYMKHA MAarouTHyrO MCHIAJIKY, MNPCABAPUTCIIBHO
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narperyio g0 100° C.Bxmounrte mHepeMelMBaHMEe M HAarpeiTe pacTBOp [0 KUIEHHS IIPH
HenpepvleHOM uHmeHcueHom nepemeuwiusanuu (1400 o06/mun).llocne TOro, Kak pacTBOP
HAyHeT KUIeTh, j00aBbTe 2 Mia 1%-HOoro(0,039M) pactBopa tmrpara Hatpus (NasCsHsO7).
[IpoomxaiiTe KUMATUTH U HENPEPHIBHO MHTEHCUBHO IE€PEMEUIMBATL PAcTBOP 1O MOSBIEHUS
pyouHoBO-KkpacHOi okpacku (~10 mmH). Bo Bpems mepememmBaHHACTapalTeCh COXPAHSTH
00BEM pacTBOpa IOCTOSIHHBIM, pPaBHBIM 22 MILJ00aBISAS MO HEOOXOIUMOCTH HEOOJBIIHE
MOPLUUU JUCTUJUIMPOBAHHOKWBOBI ¢ MOMOUIBIO MUIETKU Ha 5 mil. OTMedaliTe W3MEHEHUELBETa
pacTBopa, CBUIETEILCTBYIOIIEE O MPOTEKAHUHM XUMHYECKHX HUCTPYKTYPHBIX INPEBPAILECHUAX B
CUCTEME.

Korpma pactBop mpuoOperer OKOHYATENbHBIH PYyOMHOBO-KPACHBIM IIBET, BBIKIIOUUTE
HarpeBaHve M nepeMeninBaHue. CHUMUTECTaKaHUYMK C MEIIANKH, OXJAJUTE pacTBOp IpHU
KOMHATHOW TeMIlepaType M BBIIEp)KUTE €ro npu 7Tod Temneparype €me 10-15 Mun
JUIIOKOHYATEJIbHOTO CO3PEBaHUSI.

Onoim 2. Hanouacmuupl 3010ma Kax 31eKmpoaumHblii CEHCOP

B crakanumke ©Ha 50 w™mm pactBopute 0,5 r cronoBoir comum (NaCl) B10 wmo
JUCTUJUTMPOBAHHOW BOJBI, 4TOOBI HpUroToBUTH 1M pactBop. B crakanumke nHa 50 mi
pactBopuTe 2r caxapa B 10 MJI TUCTHIIITUPOBAHHON BObI, 4YTOOBI MPUTOTOBUTH 1M pacTBop.

B kxaxayro u3 yerbipex MpoOMpPOK MOMECTUTE MO 3 MJI pacTBOpaHAHOYACTHUII 30JI0TA.
JloGaBbTe M03 MJ AMCTUIUIMPOBAHHON BOJABI B KaxAyko NMpoOupKy.C MOMONIbIO KareabHHUIIbI
BHecHUTe OJHOMOMEHTHO 5-10 kamenbpactBopa NaCl B mepByto mpoOUpKy. 3amuiIuTe CBOU
HaOJIO/ICHUS,CPaBHUBAsE C KMCXOJHBIM pacTBOpOM. UTO MpOM30LIJIO C HAHOYACTHIIAMUB
pactBope?

C moMouipl0 KamnelbHUIBI BHECHTE OJHOMOMEHTHO 5-10 kamembpacTBOpa caxapa BO
BTOPYIO IPOOHPKY. 3aluIINTE CBOM HAOIIOACHUS,CPABHUBAS C UCXOIHBIM PAaCTBOPOM.

BriGepute npyroe BemiecTBo U A00aBbTE €ro B TpeThio MpoOupKy. Ilepen modasnennem
BEIECTBA MPEICKAKUTE U3MEHEHHUS (1M UX OTCYTCTBHUE) B paCTBOPE.

Onwvim 3. Hcenedosanue onmuyeckux coicme HAHOYACMUY30/10ma

[TonyuuTe OT mpenoaaBarens JBE KBapLEBble KIOBETHI C TOMIMHON ONTHYECKOTO ciios 1
cm.KroBetbl Oepute ToNbKO 3a OoKOBbIe TI'paHU.KIOBETHI MOJDKHBI OBITH IPEABAPUTEIHHO
BBIMBITHI BOJIOM, 8 IPUHEOOXOJUMOCTH U CIIUPTOM.

B onmny xioBery HanelTe Ha Y e BBICOTHI (MM 1O YpPOBHA OOKOBOM pHUCKH)
JUCTUIUTMPOBAHHOM BOJBI, KOTOPast OyJET UTrpaTh POJib HYJIEBOTO PACTBOPA.

Bo BTOpyI0 KIOBETY BHECHTE PACTBOP HAHOYACTHI] 30JI0Ta. YOenuTech, yTo B 00EHX
KIOBETaX OTCYTCTBYIOT IY3bIPbKH BO3/yXa. B MPOTUBHOM ciiyyae 3al0JIHUTE KIOBETHI 3aHOBO.
BokoBbIe rpaHy U JOHBIIIKO KIOBET TIIATEIBHO MPOTPUTE (DUIBTPOBAIBHON Oymaroi.
[TomecTHuTe KIOBETHI B KIOBETOJEpKaTedb crekTpodoromeTpa.CTporo coOiroaass UHCTPYKIUIO
paboTel Ha CcrHeKTpodOTOMETPE,CHUMHUTE CIEKTp HUCCieayeMoro pactBopa. OTmerbTe
MOJIOKEHHEeMaKcuMyMa Ha criekTpe.llo mojoxeHno MakcuMyMa Ha CIIEKTpe ClejaiTe BBIBOJ O
¢dbopme u (KauecTBEHHO) pa3Mepe HaHOYACTHIL 30JI0Ta, IPUCYTCTBYIOIIUX B PacTBOPE.

KonTpoJsbHbIE BOPOCHI
1.IIpedukc «HaHO» O3HAYAET:
a. 10 3;6.10%; 8. 10°; r.10°.
2.HanoHnayka omnpenensieTcs Kak:
-M3y4€HHUE YETBEPTOrO COCTOSIHUS MaTepHH (BEIECTBa);
-IIPOU3BOJICTBO U U3yYEHHE MAaTEPUATIOB U CTPYKTYp C pa3Mepa-
Mu Mexay 1 u 100 HM;
-KOHCTPYMPOBaHNE MUHUATIOPHBIX pOOOTOB;
-M3y4EHHE CBOMCTB MaJIbIX MOJIEKYI.
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3.ITlouemy MaTepualibl B MacIiTabe «HaHO» BEIYyT ceOs HETPATUIIMOHHBIM ITyTEM M MOKa3bIBAIOT
CBOMCTBA, OTJIMYAIOUINECS OT TEX,KOTOPhlE OHM MMEIOT B MAKpO COCTOSIHUU. UTO nenaer
HaHOMAaTepHaIbl YHUKAJIHHBIMU?

4.0ueHuTe 4HMCIO aTOMOB B HaHOYacTUlEe 30i0Ta AuaMmeTpoM 3HM. Pamumyc atoma Au
cocrasisier 0,144 am. Beibepure o1MH U3 BApHAHTOB OTBETA!

a. 10% 6. 10% 8. 10% r. 10°.

5.0uenuTte, kakas A07as8 (B %) aroMOB 30J0Ta HaXOJWUTCA Ha MOBEPXHOCTU HaHOYACTULIbI Au
nrameTpoM 3 HM . Beibepute oH U3BapUAHTOB OTBETA!

a. 20-30; 6. 40-50; B. 60-70; . 80-90.

6.Kakumu cioco6amMu MO>KHO TOJTYYUTh HAHOUYACTHUIIBI 30710Ta?PU3ndecKuMu? X UMHUUECKUMU ?

7.Kakne BemiecTBAa B KayeCTBE BOCCTAHOBHUTENS MOXKHO WCIOJIB30BATh TIPU MOJTYyYCHHUU
HaHOYaCTHI] 30J10Ta?

8.Uto Takoe ceHcubminszaropsl? Kakue BemiecTBa MOTYT CTaOMJIM3UPOBAThb HAHOYACTHIIBI
3o510Ta? J{71s1 94ero 3To Hy>)kHO? 3a CUeT Yero MPOUCXOUT MPOIECC CEHCUOMITU3AIUY.

9.Tpu pacTBOpa HAHOYACTHI] 30JI0TA IMEIOT Pa3HYIO OKPACKY:

KpacHyI0, CHHION, (hroseToByro. Kakoit pacTBOp cOJEpKUT HAHOYACTHIIHI OOJIBIIIEro pazmepa’?

10.Yto Takoe camocbopka? Uto sBIsieTCs ABWKYITUMHU CHJIaMHUB caMocOopke? Kakue BUIIbI ch
BOBJICYCHBI B caMOCOOpKy? SIBisieTrcs nm camMocOOpKa 5K30- WM SHAOTEPMHUYECKUM
nporieccom? [ToHMKeHNEe WM TIOBBIIEHHE TEMITEPATYPHI CIIOCOOCTBYET STOMY Mporieccy?

11.]]aliTe KpaTKue OMUCaHMs METOJIOB «CHHU3Y-Bepx» (bottom-upmethod) u «cBepxy-BHI3» (tOp-
down).

12.CriekTp 3MEKTPOMArHUTHOTO HU3TY4YEHHs, €r0 OCHOBHBIE XapaKTEPUCTUKU M CIOCOOBI UX
BBIpakeHUs. YibTpaduoneToBas, nHMpakpacHas U BUANMAs 00JIacCTH CIIEKTpa.

JlabopaTropnasi padora 2.
MNOJIYYEHUE HAHOYACTHUL CEPEBPA

Lenv pabomer:ioNydeHNE HAHOYACTHUI] cepedpa MMyTeM BOCCTAHOBIECHUS IUTPATAHUOHOM
U TETParuapua0o0paToM HaTpusl.

Obopyoosanue: MarHuTHas MeIIaKa, obnaaroras dbyHKIIICH
ANEKTPOIUIUTKH, XUMHIeckue crakanbl Ha 200 mi (2mT), xumudeckuid ctakad Ha 100 mo (1 mr),
koJ6a Ha 50 ML

Onvim 1. [umpammnulit Memoo nonyueHus HaHouacmuy cepeopa

Bosbsmute 25 ma 1 x10° mons/n pactBopa AgNO3 n Harpeiite B XMMHYECKOM CTaKaHe
00bemMoMB 200 M1 Ha MArHUTHOM MELIAIKe 10 KUIICHUS.

Ipurotossre 100 mn 1x10° mons/n pactBopa NasCsHsO7 B apyrom crakase u,mpu
HEMpPEepPHIBHOM pa3MeIINBaHHUH, MO KarisiM Jo0aBistiiTe B kumsmuid pactBop AgNOs.

Habmiomaiite u3MeHeHue IB€Ta pacTBOpa OT OECIBETHOIO  KXKEITOMY, 4YTO
CBUJCTEILCTBYET O BOCCTAaHOBIIGHWU HOHOB cepebpa.HarpeBanue mpopospkaiite 15 munyT, a
3aTeM OXJIaJINTE PaCTBOP O KOMHATHOW TEMIEPaTypPHI.

Onoim 2. Ilonyuenue nanouacmuy, cepedbpa nymem 60CCMaH061eHUSA
mempazuopuoodopamom Hampus

Bosbmute 5 Mt 1 X107 monw/n pacteopa AgNO3 u niepeneiite B k0s10y Ha 50 ML

OtmepbTe B crakaHuuk 15 ma 2x10°3mons/n NaBHa u oxnamute 1o temmnepatypsi 0°C,
IIOCTaBUB B KPUCTAJUIU3ATOP CO JIBIOM.

[lepeneiite oxnaxneHHsli NaBHs B kon0y ¢ AgNOsz u ObicTpocMelIaiTe, 3HEPrUYHO
BCTPAXMBAsI, YTO MOMOraeT 00pa30BaHUIO MOHOJAMCHEPCHBIX yacTUll.OOpa3yrouuiics pacTBop
JKEJITOTO LIBETA IOKa3bIBA€T €AUHCTBEHHBIN MUK MOIVIOLIEHUS C JJIMHOW BOJIHBI OKOJO 400HM.
Kak mnokasanasnekTpoHHash TPaHCMHCCUOHHAS MUKPOCKOMHMs, 00pa3ylolmuecss HaHOYAaCTHUILIBI
umeroT chepuyeckyro dopmy, nuamerpom 1-50 HM, a U1 HeKOTOpwIX mpenaparos 1-10 am. Ha
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cepuueckyro (opMy HAaHOUACTHIl YKa3bIBaeT KenTas OKpacka pacTtBopa. OOpasyrommuecs
HJaCTHUIIbI CTa6I/IJIbHBI,HC OCAXKAATCA U HC MCHAIOT OKPACKY B TCUCHUEC HCCKOJIbKUX HCACIIb.
C momomisio ciekTpodoToMeTpa onpenenute KodPPUIUEHT SIKCTUHKIIMHA U UCTIONB3Ys GopmMyTy

Co =24 TR /e

(rme R - paguyc HaHOYACTHIIBI, EM-AMDICKTPUYECKAs IPOHHUIIAEMOCTbCPENbI, € -
TURJICKTpUUYECKasi TPOHUIIAEMOCTh YaCTHUIl, A-JJIMHA BOJIHBI majaawpomero ceera, Cext -
KOA((UITMEHT SKCTHHKITNH ) OI[EHUTE pa3Mep HAHOYACTHIIBI.
KoHnTpoJibHbIE BONIPOCHI
1. Yem o0ObsacHsAeTcs  BO3HUKHOBEHHME Ha  IOBEPXHOCTHM  HAHOYACTHIM30BITOUHOM
MTOBEPXHOCTHOM 3HEprun?
Kaxoe siBneHne Ha3pIBa€TCSl TOBEPXHOCTHBIM IJIA3MOHHBIM PE30HAHCOM?
3. Uto Ha3wIBaeTCs MOJIIPHBIM KOA((UIIMEHTOM SKCTUHIIMU U KaKPACCUYHUTATh €T0 BEIMYHHY,
uCIomb3ys 3akoH JlamOepTa-bepa?
4. Kakoe sBieHHE HA3bIBAIOT TUTAHTCKUM KOMOMHAIIMOHHBIM PAcCESHHEM CBETa M TJie OHO
MIPUMEHSETCS?
5. Kak Bo3HMKAaeT TOBEPXHOCTHBIM IUIA3MOHHBIA TMOJSIPUTOH W TACBO3MOXHO €r0
MIpUMEHEHHE?
6. Kakne ¢usmueckne U XUMUYECCKHUE SIBJICHHUS MOTYT MPOUCXOIUTHC MOJICKYJIAaMHU BEIICCTB,
a7IcCOpOMPOBAHHBIX HA MOBEPXHOCTH HAHOYACTHI] cepedpa Mo ACHCTBUEM MOBEPXHOCTHOTO
IJIA3MOHHOTO pe30HaHca?
7.UeMm 0OBsCHSICTCS TIOBBINICHHAsI OAKTEPUIIMIHAS AKTUBHOCTHHAHOYACTHUIL cepedpa?
8. Ilo xakoMy MexaHWU3My MPOMCXOJUT BOCCTAHOBJIICHHE HAHOYACTHI[ cepedpa C MOMOIIbIO
HHUTpaT-aHUOHA?
9. Kako#t mporecc MPUBOAWT K POCTYy HAHOYACTHI[ cepedpa MPUBOCCTAHOBIECHWU HOHOB
cepebpa TeTparuapua000paToM HaATPHs?
10. Kakue criocoOsl mosTyueHusi HAaHOYACTHI] cepedpa Brl eme3naere?
JlabopaTropnasi padora 3.
MHNOJYYEHUE IBYMEPHBIX HAHOCTPYKTYP
METOAOM AHOJHOI'O TPABJIEHU S
Llenv pabomoel: WM3ydeHHE TPHUHIIUIIOB H3TOTOBJICHHS JIBYMEPHBIXCTPYKTYP METOJOM
AQHOJHOTO TPABJICHUS, U3YYCHHE (PU3UKO-XUMHYECKUX OCHOB aHOHOTO TPABJICHUS aTFOMUHHSL.
ObopyoosaHue: yCTaHOBKA ISl aHOIHOTO TpaBJIeHUs (OXJIaKaaeMast dJIEKTPOXUMHYeCKast
sueiika, MOTEHLUOCTAT);000pyloBaHue s TPOBEACHHS XUMUYECKMX peakiuil mpu
BBICOKUXTEMIIEpATypax; ONTHYECKUI MUKPOCKOIL.
Cxema 3J1eKTPOXUMHUYECKOH YCTAHOBKH M METOAUKA M3r0TOBJICHUSI 00pPa3L0B
Ha pucynke mpeacraBieHa cxema YCTaHOBKHM, NPEIHA3HAYEHHOW Ui aHOJIHOTO
TpaBJIeHHs allOMUHUs. Sldelika MpeacTaBiseTco00i ABYXAIEKTPOIHYIO cucteMy. [InatuHoBas
criupanb B sBisercskaronoMm, aqtoMuHueBas ruiactuHa E - aHojoM. AJtOMUHMEBas IJIaCTHHA
IOMeEIlleHAa MEXAY EMKOCTBIO JUIs dJekTposuta D u MenHoumiactuHo F, TO ecThb sBisercs
JTHOM DJIEKTPOXUMHUYECKOU STUEUKH.
Jns  pa3MelmuMBaHMS DJIEKTPOJMTA MCHOJIb3yeTCs Melalka A, COeIMHEHHas ¢
ANEKTPOMOTOPOM. J1Jis OXTaKIeHUs TUeHKU MCTIONb3yeTcss komOuHarus snementa [lensthe G 1
BOJSHOTO OXJIQXKIACHHS.

N

~
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Cxema 2J1eKTPOXUMUYECKOH AUeHKH:
A — wmemanka, B — Pt snextpon, C — Ttepmomzonstop, D - TedmoHOBass EMKOCTH ISt
anektposuta, E - Al mnactuna (padouwnii snexrpon), F - meqnas mmactura, H — moTenmmocTar,
G - snemenr [lenbThe.

B kauectBe HMCXOIHOTO MaTepHalia HCIOJNB3YETCS  BBICOKOUMCTHIMAIFOMUHUM,
TIpeBAPUTENHHO TOIBEPTIINIiCS OTXKHUTY IpU TemrepaTypeokono 500°C B Tedenme 6-7 4acos.
OTto obecreunBaeT yBeIuYeHUEepa3Mepa MUKPOKPUCTAIIOB (3€peH) aJIlOMUHHUS 110 CPAaBHEHUIO C
UCXOJHBIM MaTepHUajoM. YTOPSAOYEHHE IMOpP MOKET MPOUCXOJUTh B OOJACTHOIHOTO 3€pHA.
dakTuuecku, yem 0oJiblIe pa3Mep 3EpeH, TeM 00JbIIEeTOMEHBI, UMEIOIIUE YIOPSI0UEHHUE.

[lepen Hawyamom mpoliecca TpaBJICHUs 3aroTOBKa MOJBEpraeTCsiBHAUajIe MEXaHUYECKOM
MOJIMPOBKE C pPAa3IMYHBIM pa3MepoM alpas3uBa. 3areM, MpU HEOOXOAUMOCTH, XUMHYECKON
NOJMPOBKE B TEUEHHWE 3MHUHYT Ipu TemmepaType okono 100°C, B pacTBOope ciemyromero
coctaa: 72% HsPOgs, 12% H2S04, 8% HNO3 u 8% H20.

Ecnu ucnonbe3yeTcsi HabUICHHBIA aTFOMUHUAM, TO €ro MOBEPXHOCTh HEe 0OpabaThiBaeTCs.
B nannoit nmaboparopHoil paboTe CTYIEHTHINOJIYYalOT OOpa3lbl alIOMUHUS, MPEABAPUTEIHHO
o0OpaboTaHHbIE HMMEIOIIHNE IEPOXOBATOCTD, HE MPEBBIMIAONTYI0 50 HM.

AHonupoBaHHME BBINOJHSETCS JAByXcTanuiHo. Ilocnme mepBoroaHoauMpoBaHUsl MPOBOIUTCS
CHSITHE OKCUTHOM IJICHKU B pacTBOpE:
3 mr Cr203 u 1.5 ma H3PO4 B 50 M H20 npu temmiepatype 80 - 100°C
B kauecTBe 35eKTpoinTa UCTOJIb3yeTCs 11aBeneBas ik GochopHasKUCIOTHI.
Hopaook evitnonnenus pabomot

Bce paboThl BEINOTHSIOTCS B BBITSDKHOM IIKa(y.

CMemmBaHue pacTBOpPOB, MPOBEICHHE TPABJICHUS M CHATUS OKCUTHOMIUICHKH TMpU
HepaloTarolmeld BEeHTWISIMHM Kareropudyecku 3ampeuieHo.lIpyu BbIOJIHEHUU JAEUCTBUN C
XUMHYECKUMHU PEaKTUBAMU HEOOXOIMMOMCIIONB30BATh 3alIUTHBIE CPEACTBA (OUKH, MEPUYATKH U
poH.).

Bxumrounts snement llenpThe M A0XKIATBCS €ro oxiaxkaeHus.Bo BpeMs oxiaxkaeHus
eMeHTa IlenbTbe BKIIOYUTH ONTUYECKUHMHUKPOCKON M O3HAKOMMUTBCS C MOPAJKOM €ro
HacTpoiiku.IlomyunTes u300pakeHHe MOBEPXHOCTH o0Opa3lia B ONTHYECKOMMHKpOCKOME (C
MaKCUMaJIbHBIM yBeJIMYeHHEM ), choTorpadupoBaTh NOIyd€HHOE H300paKEHHE.

IIpu noctmxenun Ha snemeHTte IlenbThe HEOOXOAMMONM TeMmepaTypbl MOMECTHTh OoOpasell B
AIEKTPOXUMUYECKYIO SUEHKY, YCTaHOBUThEE Ha deMeHT l[lenbThe, 3anMuTh pabouuii peakTHB,
yCTaHOBUTH Ha MCTOYHHKE MUTAHUS TpeOyeMoe HanpsKeHNe UITH TOK.

BrrounTh MeIanKy U MOJKIIOYUTh AJIEKTPOXUMHUYECKYIO STYEHKYK MCTOUHUKY MUTAHUS
(moTeHIMOCTATy), MPOJOJDKATh TPaBJICHHE B TEUEHHUE MOIyTopa udacoB.Bo Bpems TpaBieHUS
MIPOBECTH KAJTMOPOBKY YBEIMYEHHUS MUKPOCKOIIA € UCIIOIb30BaHNEM KAJIMOPOBOYHOTO JIEMEHTA.
CdotorpadupoBats n300pakeHrne KaTHOPOBOYHOTO JIEMEHTA.
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OTKIIIOYUTHh UCTOYHUK MUTAHHUS M MEMIANKY, CIUTh JIEKTPOJIUT BKOHTEHHEP, MPOMBITH
AYeKy M oOpasen JUCTHJUIMPOBAHHOW BOJOW,BBIHYTH oOpasen u3 suerku.llomydnts
n300pakeHNe TIOBEPXHOCTH oOOpaslla B  ONTHYECKOMMHUKpOckome, cdororpadupoBars
MIOJIy4€HHOE U300pa’keHue.

[TomectuTh 0Opasen B cTakaH C PacTBOPOM JUIsS CHSTHS OKCHJIA,IIOCTABUTh CTaKaH Ha
BOJSHYIO OaHI0O Ha IUIMTKY M nomaepxkuBare mnpuremneparype 80-90 °C B Teuenme 30
muH.Jlomyunts  m300pakeHHE  MOBEPXHOCTH  oOpa3la B ONTHYECKOMMHUKPOCKOIIE,
coTtorpadupoBath MoJIydeHHOE H300pAKEHUE.

[IpoBecTr BTOpoE aHOMPOBAHHE.

3anoJIHUTh TaOIHITY

IIponecc PeakTus Konnentpanms Temneparypa Bpems

1-e
aHOJIMPOBAHUE

CHSTHEC OKCHA

2-¢
aHOJMPOBAHNE

KoHnTpoJibHbIE BONIpOCHI

1. 3anummre peakiuio 00pa3oBaHMs OKCHIA ATFOMUHUS TTPH aHOTHOM TPABJICHHH.

2. KakoBa poJib KHCIIOTHI TIPH aHOJTHOM TpaBicHHH? UeMm omnpemenseTcss THN KHUCIOTHI JIs
aQHOJIHOTO TPAaBJICHUS ATTFOMUHUS?

3. Kakue THNBI OKCHIIOB MOTYT O0Opa3oOBBIBaThCS MNpU aHOAHOMTpaBieHuu? OT KaKux
MapaMeTpoB 3aBUCUT TUII 00pa3yromierocs okcuaa?

4. Yo takoe ko3hHunreHT 00bEMHOTO yBeIHUeHHs TIpu (hopmupoBaHuu okcuaa? OT 4ero oH
3aBUCHT?

5. C kako¥ IHenpl0 MPOBOAAT OXJaXKICHHE AeKTposuTa? Uem ompeaensercs onTUMaIbHas

TeMIeparypa TpaBieHus?

Kak Bnusier Ha mpo1iecc aHOAHOTO TPaBJIEHUS YBEIUUYEHUEIIIOTHOCTH TOKa?

N3006pa3ute kauecTBEHHO Mpoliecc (OPMUPOBAHUS YIIOPSIOUEHHON OPUCTON CTPYKTYPBHI.

8. Kak moaroraBnuBaeTcsi MOBEPXHOCTh Ui aHOJIHOTO TpasieHusaA?KakoBbl TpeOOBaHUS Ha
mepoxoBaTocTh? KakoBa poJib oTxkura?

9. C Kako¥ LeNbI0 MPUMEHSIOT ABYXCTaIUHHOE TpaBiieHue?

10. OnumuTe METOIUKY ABYXCTAIUHHOTO TPaBJICHUS, IPUMEHIEMOTO B TaHHOU paboTte? Kakwue
XMUMHUYECKHE PEAKTUBBI UCTIOJIB3YIOTCAIIS KaXKI0W onepanuu’?

11. M3o6pa3ute YyCTPONCTBO AMEKTPOXUMHUUYECKON SUEHKU JUISAHOAHOTO TPABIICHUS U YKaXKHUTE
POJIb OTIICIbHBIX €€ YacTeH.

~No

JlabopaTropnasi padora 4.
OCHOBBI METOJIOB 30HIOBOMMHUKPOCKOIINHA HAHOCTPYKTYP
Llenv pabomwl: M3ydeHHE OCHOB PabOTHl CKAHHUPYIOIIMX 30HIOBBIX MHUKPOCKOIIOB Ha
IIPUMEPE U3YUEHUS ABYMEPHBIX HAHOCTPYKTYPMETOIOM aTOMHO-CHIJIOBON MUKPOCKOIIUU.
Obopyooeanue: CKAHUPYIOIIUNA 30HT0BBIH MUKPOCKOTI.
ITopsinoxk BbINOJIHEHHS PadOTHI
Bxmtounte 010k ympasneHuss (koHTposuiep) C3M  pacnosiokeHHOro Ha  OJoke
ylpaBieHus.3anycTuTh nporpammy yrpasieHuss C3M.CHATe aepxkarens kaHTwiesepa ¢ C3M
TOJOBKM, TOBepHYB ero Ha45°. B mnardopmy CHH3Yy BKJIEEHBI YEThIpE CEKTOpa W3
(beppOMarHuTHOrO Martepuana s obecreueHUs] MarHUTHOTO NpPWXXKHMMa K TpyOKeckaHepa Ha
U3MEPUTENBHOM FOJIOBKE.
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YcTaHOBUTH JAep)KaTelb KaHTHJIEBEpA HAa TBEPAYIO POBHYIO ITOBEPXHOCTh. IIpunoaHsTs
IIPYXUHY, HA)KaB Ha pblyar, U MOJIO)KUThH MOJIHEE HA HOCUK KaHTwieBep. JnuHa BbICTynaromen
YaCTH KaHTUJIEBEPAJ0JDKHA OBITh 0KOJIO 1 MM. OTIYCTUTB NMPYKUHY.

VYcraHoBKa Jepkareis KaHTWIEBEpa Ha H3MEPUTEIbHYIO T'OJIOBKYIIPOU3BOAUTHCA B
MIEPEBEPHYTOM IOJIOKEHUU roJIoBKU. [logHecTr aepxaTenb C yCTaHOBJICHHBIM KaHTHIIEBEPOM K
[I0CaJIoYHOMY MecTy Ha rosoBke. [lpu 3Ttom nepxatenb JOOJDKEH ObITh NMOBEpHYT Ha 45°
OTHOCHTENIbHO pabouero mosoxeHus. OmycTUTh Jiepxareidb Ha nocagodHoemecto. [Ipu stom
[I0Ca/I0YHOE KOJIbLIO, PACIIOJIOKEHHOE Ha HW)KHEHCTOpOHE IUIAT(OpPMBI AepikKaTens, IOJIKHO
BOMTH BHYTpb TpyOKH cKaHepa. Jlep»kaTrenb BCTaHET Ha MarHUTHOE KpEIUIEHHWE POBHO, 0e3
MIEPEKOCOB.

[locne ycranoBku Jnepkatens Ha mnocagouyHoe Mecto C3M  rosjoBKu,IOBEPHYTh
mwiargopmMy JAep)karenas IO YacoBOM CTpeNKe J0 COBMNAJCHUSIMapKUPOBOYHOM TOYKM Ha
mnaTthopMe Cco CTpenko. DTo pabodee TMOJOKEHHE Jep)KaTeliss, B KOTOPOM MPOBOJSTCS
n3MepeHus. B TakoM mosioKeHuu cuiia nprkuMa epikaress K TpyOke ckaHepa MakCuMaibHa.

3aKkpenuTh TECTOBBIA 00pa3ell Ha MEepPexXoHOM JepiKaTesie ¢ MOMOUIbI0 JBYXCTOPOHHEH
JIUTIKOW JICHTHI. Y CTAaHOBUTH TEPEXOHBIAIEPKATENb ¢ 00pa3lloM B MarHUTHBIA JiepiKaTelb, a
MAarHWTHBIN JiepKaTenb — Ha ocHoBaHue C3M.

[lepemectuTh nepkaTenb oOpaslla B KpailHee HMKHEE NOJIOKEHUENYTeM BpallleHUs
MAaxOBHMKa, PacnoJio)KeHHOro nojJ ocHoBanueM C3M.YcranoButh C3M roJIOBKY Ha OCHOBaHHE
C3M.Bxirounth nazep u 1upoBOdt MHIUMKATOpP CUTHANOB (oToauona.J[jis 3Toro Haxkath Ha
COOTBETCTBYIOIIME KHOIIKM B BEPXHEH CTPOKEPOrpPaMMBI.

HaBectn mazepHblii 7yd Ha KOHUYMK KaHTujeBeparo JlazepHblimyd ¢okycupyeTcs B
HEKOTOPOW TOYKE, HAXOIAUIEHCS B TOW K€ IJIOCKOCTH, B KOTOPOH pacrojiOKEH KaHTUIIEBED,
3aKpeIUICHHBIM Ha CcKaHepe. Pasmep COKyCMpOBaHHOTO JIa3€pHOTO TMSATHA B OTOM
IJIOCKOCTHOKOJIO 50 MUKpOH. JIazepHbIil Tyd MOXKHO IMEpPEIBUraTh B MJIOCKOCTUKAHTUJIEBEPA B
JBYX HAIIPABJICHUSX IMPU MOMOLIM PYYEK YCTAHOBOUYHBIX BHHTOB HAa BEPXHEH YaCTU T'OJIOBKH.
O6uactp, Brpeaenax KOTOPOH MOXKHO TMepeMeNiaTh JIa3epHOE MSITHO, COCTABIICTIIPUMEPHO 2MM
Ha 2MM. 3a/1aya HaCTPOUKH Jla3epa COCTOUT B TOM,YTOOBI B pe3yiibTaTe MepeMelleHus Ja3epHOTO
Jlyya OTHOCHUTEJIbHOKAHTHJIEBEPA MPH MOMOIIM YCTAaHOBOYHBIX PYYEK HABECTH JIA3€PHOEIISITHO
Ha KOHYUK KaHTUJIEBEpa.

Hactpouts mnonoxxenue ¢oroauona. Ilocrne HacTpoiiku Jiazepa HakaHTHIIEBEP MOKHO
MPUCTYIUTHh K HACTPOIKE MOJIOKEHUs (POTOMOTA0THOCUTENLHO OTPAKEHHOTO OT KaHTHIIEBEpa
myya naszepa. [Ipu HacTpoiike He0OOXOIUMO TaK YCTAaHOBUTH (POTOIMO]] OTHOCUTENBHO JIA3€PHOTO
ay4a, 4YTOOBI TMOCJENHUN, OTpaxasch OT KaHTHJIEBEpa, INOMajall BIEHTPAIbHYIO YacTh
dboToaMO01a, OJMHAKOBO OCBellasi Bce ueThipe cermeHTa goronuona. Ilepemerienne potoamona
OCYUIECTBJISICTCS IPUIIOMOIIH JIBYX PYUYEK YCTAHOBOUYHBIX BUHTOB, PACIIOJIOKEHHBIX Ha TOJIOBKE.
KouTtpons curnanoB c¢ ¢oToauoga MNPOU3BOAUTCA MPH TMOMOIIM HWHAMKATOpPA CHUTHAJIOB
(dhoTonpHEMHHKA.

Bpyunyio rpybo moaBectd oOpasen K 30HAY IpHU MOMOIIM YIIOMHHABILIErOCS BHIIIE
MaxOBHYKa PYYHOTO MOJABOA. BpalieHre pyukn npoTUB 4acOBOM CTpENIKU MepeMeniaeT oopasell
BBEpX (€ciaM CMOTPETh COCTOpPOHBI pyuku). HaGmronas cOOKy, MOJBECTH BpY4YHYIO oOpasel K
30Hy Ha paccTtosHue 0.5-1Mm.

Hactpouts 4wacTtoTy TreHepaTopa, BO30yXKIaromero KkojeOaHUSKAHTUIIEBEpa Ha
PE30HAHCHYIO YaCTOTY MOCIEIHETO.

YcranoBuTh 3HaueHue «Set point» paBHoe mpubim3uTenbHo 50%0T 3HaueHuss «MAG» B
OTBEJIEHHOM COCTOSIHHU.

3anmycTUTh MNPOLEAYPY AaBTOMATHUECKOro MojBOoJa oOpasua K 3oHay. Ilpomenypa
aBTOMATMYECKOTO TOJIBOJAA HauyuHaeTca mpu HaxatuukHonku «Landing». Ilpu sTom
BKJIFOUAETCS IIArOBBIM JBUTATENh, KOTOPHIM HAUYMHAET MepeMeliaTth oOpasel] B HampaBlICHUH

30HJa. O,Z[HOBpeMeHHO MNpOUCXOAUT ABTOMATHUYCCKOC BKIIHOYCHUC 06paTHOI71 cBs3U. B
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pe3ylbTaTe BKIIOYCHHSI 00paTHOM CBSI3U MbE30CKaHEp (a BMECTE C HUM M30H[) BBIABUHETCS Ha
MaKCUMAaJIbHYI0 BEIMYUHY 1O OCH Z B HampaBJeHHUU oOpasna. B MCXOJHOM COCTOSHHH 30H]
HaXOJHUTCS Ha JOCTaTOYHOOOJBIIOM PAcCTOSHUU OT oOpasna (0Kojo | MM) Mo CpaBHEHHUIO C
BEJIMYMHON MAaKCHMaJIBbHO BO3MOKHOTO IEpEMEIIEHUs MTbe30CKaHepa (0K0JI02 MUKPOH) 1O OCH Z
. XOTS 30HJ ¥ NPUOJINKACTCS K 30H/Y B PE3yJIbTaTENOJHOTO BBIIBUKEHUS CKaHEpa, pacCTOSIHUE
MEX/Ty 30HJIOM U 00pa3IOMOCTaeTCs €Ie JOCTATOYHO OOJBIIMM JUISl TOTO, YTOOBI MEXITy HUMHU
BO3HMKIJIO Kakoe-1ubo B3aumozeiictBue. Ilostomy ypoBeHb Tekymiero curaia «MAG» He
MeHseTcs, pazHuma Mexay ypoBaeM «MAG» u «Set Point» ocraercst Gosbmioid. Beiasuxkernue
CKaHepa PerucTpUpyeTcs MONOKa3aHUsAM aHAJIOTOBOTO0 MHJIMKATOPpa YUIMHEHUS CKaHepa.

BriOpaTe ¢ TOMOIIBIO ONTHYECKOW CHUCTEMBI Yy4acTOK ckaHupoBaHus.Hactpoutsb
napaMmeTpsl CKaHUpoBaHMs: 3HaueHHe «Set Point» -okono 50% ot 3Hauenus «MAG» B
OTBEJIEHHOM COCTOSIHUH, O0JacTbCKAaHUPOBAHMUS 2MUKPOHA Ha 2 MUKpPOHA, KOJIMYECTBO TOYEK
512x512,9acrora ckanupoBanus 0.5 - 0.75Im.

3anmycTUTh CKaHUpOBaHHE, MOAOUpasi, MPU HEOOXOJUMOCTh MapaMeTpbl CKAHUPOBAHMUS
JUIA TIOJydeHHs] HanboJjiee KadeCcTBeHHOTo n3o0pakeHus. [lonyunTts n3o0pakeHne noBepxXHOCTH
TecToBOro oopasa.OTBecTH ¢ MOMOIIBIO IIarOBOT0 JBUTATeNst 00pa3el OT 30HAa HapacCTOsHUE
0.5 -1mm, cuath C3M T0J0BKY ¢ OCHOBaHWA.CHATh MAarHUTHBIH Jiepkareiab oOpasma ¢
ocHoBanuss C3M.3aMeHUTH TECTOBBbII oOpaszer Ha oOpasel], MOJYYEHHBIH MPHU BBINOJIHEHUU
naboparopHoit paboThl «I[lomydyeHne IByMEpHBIX HAHOCTPYKTYP METOJIOM aHOJAHOTO TPaBIICHUS
Y TIOBTOPHUTH ATAITBI BHITIOJHEHUST paOOTHI.

[locne mnomyduenus ACM wu3oOpakeHuM CcoXpaHUTh UX B (aiiienns JaibHenIIen
00paboTku.CHTH 0Opasel U BRIKIIOUNTh mpubop (koHTposiep C3M BeIKITIOYaeTCS TyMOIEpOM,
HaxOJIAIIUMCS Ha HEM).

O6padotate ACM wu300pakeHHsI TECTOBOTO oO0pa3ia M 00pasIa,loJIydeHHOTO IIpPHU
BBITIOJIHEHUH JlabopaTopHOi paboThl «llodydyeHue IBYMEpPHBIX HAHOCTPYKTYP METOJO0M
aQHOJTHOTO TPABJICHUSD.

KonTposbHbIe BOPOCHI

1. Cdopmynupyiite oOmIMil NpUHIKUI PabOTHl CKAHUPYIOLIETO 30HAOBOTO MUKPOCKOIA.

2. O06ocHyiTe HEOOXOIUMOCTh HAJIMYUS CUCTEMbI OOpPAaTHOM CBSI3UB CKAHUPYIOIIEM 30HJI0BOM
MHUKPOCKOTIE.

3. KakoBa ¢u3nyeckas ocHOBa pabOThl CKAHUPYIOIIETO CHIOBOTOMHKPOCKOIIA U, B YACTHOCTH,
aTOMHO-CHJIOBOTO MUKpOCKoOMa?

4. Ha yem ocHOBaHa paboTa ONTHYECKOW CHUCTEMbl JIETEKTHUPOBAHUS CHIIBI B3aUMOJICHCTBUS

OCTpHSl 30H/1a AaTOMHO-CHJIOBOTO MUKPOCKOIIA C IOBEPXHOCTHIO?

B uewm 3akioyaetcs NPUHIUI «ONTUYECKOTO pbryaray?

HazoBute ocHOBHBIE XapaKTEPUCTUKH 30H/I0B KAHTHJIEBEPHOTOTHUIIA.

7. Onumure OCHOBHBIE PEXKUMBI pPabOTHl AaTOMHO-CHJIOBOTO MHUKPOCKOIA: KOHTAKTHBIM,
OECKOHTAKTHBIN U «TIOTYKOHTAKTHBII.

8. IlepeuncnuTte UCTOUHUKH OOOYHOM MHGOPMAIIUH, UCKAKAIOIICH JaHHbIE 0 MOP(HOJIOTHH U
CBOMCTBaX HAaHOCTPYKTYp, OIY4aeMbIEMETOIOM aTOMHO-CUJIOBOH MUKPOCKOIINH.

9. Onumwure OpUHIUN JAEHCTBHS MEIUaHHON (UIbTpalH, NPUMEHsSEMOW INpH 00paboTke
1300pakeHUH, MOJYyYEHHBIX C TOMOILBIO CKAaHUPYIOLIEH 30HJ0BOI MUKPOCKOTIHH.

10. KayecTBeHHO OMUIINTE BIMSHUE KOHEYHOrOo pa3Mepa M (OPMBIOCTpHUS 30HAA Ha
n300pakeHusl, MoJy4aeMble METOJJOM aTOMHO-CHJIOBOM MUKPOCKOITHH.

JlaGopaTopnas padora S.
OIITUYECKOE MAHUITYJINPOBAHUEO/IUHOYHbBIMHA
HAHOYACTHUHAMMU B OITUYECKOMITMHLUETE

He]lb pa601’l’lbll HU3YUYCHUC IMPHUHIUIIOB ONTUYCCKOr'o IHWHICTA,U3YyUCHHUC (l)I/IBI/ILIGCKI/IX OCHOB

ONTUYCCKOI'0O MaHUNTYJIMPOBAHUA OAUHOYHBIMH HAHO- U MUKPOYACTHULIAMU.

oo
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O60py006aHue: YCTaHOBKAa [JJid OIITUYCCKOIO MAHUITYJIUMPOBAHUA OJAWMHOYHBIMU HAHO- U
MHKpOYaCTULIaMU (OHTI/I‘lGCKI/IﬁHHHHCT) Ha Oase MCTAJNIOUMMEPCUOHHOT'O MHKPOCKOIIA,
O60py}10BaHI/ICI[H$1 H3TOTOBJICHUA OINTHYCCKUX MUKPOKIOBET, O60p}/IlOBaHI/Ie IJid BU3Yyallu3alvun
OIITUYCCKOI'O 3axXBaTa.

Iopsiiok BbINOJIHEHUS PAdOTHI

Pa3BecTu B QUCTUIUIMPOBAHHON BOJE CYCIIEH3UMM MMKPOYACTULIMOKCHJIA KPEMHHUS WM
MOJINCTUPOJIA AuaMeTpoM 2-4 MKM U HaHouacTul guametpoM 200-300 um.Crenate nBa 00pasiua
MUKPOKIOBETHI C BOJHBIM PACTBOPOM MHUKPO- U HAHOYACTHII.

O3HaKOMHUTBCA € YCTPOWCTBOM YCTAHOBKM ONTHYECKOIO IHUHIETA, OIPENEIUTD
Ha3HAYeHUe KaXJIOro M3 Yy3/10B.BKIIOUMTH yCTaHOBKY ONTHYECKOIO MHHIIETa COTJIACHO
MpujlaraeMoi MHCTPYKLMHU (3aXBaThIBAIOIIMM JIa3ep Ha 3TOM ATale OCTACTCSBBIKIIOYEHHBIM).
[TomecTuTh MUKPOKIOBETY B YCTAHOBKY ONTHYECKOT0 MUHIETa. [loyuynTh Ha SKpaHe MOHHUTOpPA
M300paKeHUE MHUKpOYacTHI] B MHUKpokioBeTe, cHiaToe [I3C-matpuieii, 3anucaTth B
¢aiinnonayyeHHOe N300pakeHue.

BxurounTh nuTaHME 3aXBaThIBAIOLIETO Jla3epa, CIa0bIMU IMEPEMELIEHUSIMU OCHOBHOTO
00BEKTHBA YBHJIETh HA JKpaHE MOHHTOpA MHTEP()EPEHIIMOHHBIE KAPTHHBI MPHU TPOXOKICHUU
(doxyca Jydya 3axXBaThIBAIOIIETO Jia3epa Yepe3 HIKHIOK U BEPXHIOK I'PAHULIBI MUKPOKIOBETHI.
3anucatp B (haila moaydeHHbIe H300paKeHUS.

BpamenreM MHKPOBHHTOB JBYXKOOPIMHATHOTO CTOJIMKA KPEIUICHHS MHKPOKIOBETHI
MOJBECTH MHUKPOYACTHIy K OO0JacTH NEepeTsHKKM 3axBaTbhIBaroliero Jsasepa. OcCyliecTBUTH
OTITUYECKUH 3aXBaT MUKPOYACTHIIHI B ONTUYECKYIO JIOBYIIIKY.

[lepemenienueM MHUKPOBHUHTOB MPOJEMOHCTPUPOBATH BO3MOKHOCTH KOHTPOJIMPYEMOTO
TepeMeINeHus 3aXBaYeHHOM MUKPOYACTHIIBL. 3anmucath B (ailin BUACOPOIHMK, WILTFOCTPUPYIOITUH
3axBaT UYIPaBJICHUE TPOCTPAHCTBEHHBIM MOJIOKEHUEM MUKPOUYACTHIIBL.

Bxmtounts nutanue kBaapantHoro (oromuona (K®J) m uzmeputs ¢ momombio AIIIT
BPEMEHHYIO 3aBHUCUMOCTh curHaiia K®J mpuzaxBare MHUKpOYACTHUIIbl. 3alMCaTh HECKOJBbKO
3aBUCHUMOCTEH MPU pa3InYHbIX pealn3alusX 3axBaTa.

YCTaHOBHUTh KIOBETY C CYCIIEH3MEH HAHOYACTHIl, OCYIIECTBUTHONTUYECKUN 3axBaT
HECKOJIbKUX HAHOYACTHUII, 3alKcaTh BHIMOPOJIMK,UJUTIOCTPUPYIONINII 00pa3oBaHHE CrycTka
HAHOYACTHUI[ B ONITUYECKOMUIIOBYIIIKE.

HpOBCCTI/I aHaJIN3 IIOJYYCHHBIX BPEMEHHBIX 3aBHCUMOCTEH H OLCHUTHE OCHOBHBIC ITapaMETpPhI
ONTHYECKOH JIOBYIIKU — KECTKOCTh HCPEAHUIN pa3mep.

KonTposbHbIe BOPOCHI
1. Yto0 Takoe MOHAEPOMOTOPHBIE CBETOBBIE CUIIBI?
2. Yto Takoe OpoyHOBckoe nBuxeHHe? KakumMu GU3MYECKUMU MapaMeTpaMH YacTUl] U
pacTBopa ompenensiercs BeMMYuHa (IYKTYallMHIOIOKEHUSI MUKpPO- U HAHOYACTHIIBI MPHU
OpOYHOBCKOM JIBHKEHUU?
Uewm ompenensieTcs pa3Mep MepeTsHikKKu CPOKYCUPOBAHHOTO JIa3epHOTO Jiy4ya?
UTto Takoe cBeTOBOE JaBieHHE?
[Touemy onTuyeckoe MaHUMYTHPOBAHNE MUKPOUYACTUIIAMU TIPOBOJUTCS B pacTBope?
Kak Bnuser uwucioBas amepTypa MHUKPOCKONA Ha TMPOLECC ONTHUYECKOTO 3axBaTa
MHUKpoO4YacTuI?
7. Kakue TpeOoBaHUS Ha pa3Mep MHUKpPO- W HAHOYACTHUI] HAKJIAIBIBAIOTCS B METOJUKE
ONTUYECKOTO MUHIIETA.
8. Kak mnoaroraBnmBaercs MHUKpokioBeTa? KakoBbl TpeOOBaHHS HATONIIUHY TMOKPOBHBIX
CTEKOJI U KOHIIEHTPALIMI0 MUKPOYaCcTUILL?
9. C kako# 1enpIo NPUMEHSIOT UMMEPCUPOBAHNE MUKPOKIOBETHI?
10. M306pa3ute ycTpOHCTBO ONTHYECKOTO MUHIIETA M YKAKUTEPOJIb OTJCIbHBIX €r0 YacTeH.
JlaGopaTopHnas pabora 6.

o0k w
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N3MEPEHUE YIIPABJISEMOI'OINIEPEMEILIEHUSA B
HAHOMETPOBOM JTUATTAZOHEMATEPHAJIOB C
OBPATHBIM IIBE3O3®®EKTOM

Llenv pabomul:u3MepeHHe 3aBUCHUMOCTH BEIWYHMHBI TEPEMEIICHUs HAHOJTAJIOHA Ha
OCHOBE Martepuasia C OOpaTHBIM Tbhe309(P(PEKTOM TOJ BO3JICHCTBHEM  YIPABIISIOMIETO
HaIpsLKEHUS.

ObopyoosaHue. HAHOATAJIOH Ha OCHOBE Marepuana Cc OOpaTHBIM Nhe303((PEKTOM.,
onTHYeCKUi MHTEeppepoMeTp MailkenbCcoHa, AIIEKTPOHHBINH OJOK MUTAHHUA C PETYIUPYEMBIM
HampspKeHWeM, LU(pPOBOHM  BOJBTMETpP, DJEKTPOHHAs CXeMa  YIpaBICHHUS  Ja3epoM,
MepPCOHAIbHBIN KOMIBIOTED, CEIUATIN3UPOBAHHOE IPOTPaMMHOE 00€eCIIEUeHHE.

IHopsnok BbINOTHEeHUsI paboThI

1.IloaxnrounTe Bce KOMIOHEHThl HAHOMETPOJIOTUYECKOTO KOMILJIEKCA.

2.Ilogxmounte natepdepomerp k unrepdericy USB BamerokommnbroTepa.

3.3akpenuTe HAHOATAJIOH HAa MHTEPPEPOMETp TaK, YTOOBI 3e€pKajo 0Opa3iia HaxOAUJIOCh
HaMpOTUB U3MEPHUTEILHOTO OTBEPCTHSI ONITHYECKOT0 0JI0Ka HA pacCTOSIHUU 15 MM OT OCHOBaHUS.

4 3amyctute mnporpammy Optical Interferometer.exe wu  yOeauTecbB  HaTUIUHU
M300paxeHusl.

5.lo0eliTech MOSBIEHUS KOHTPACTHOW WHTEp(EpPEHIIMOHHOMKAPTUHBI Ha OJKpaHe
KOMITBIOTEpA IyTEM IIJIABHOTO MEepEeMEIICHHUSIITalIOHa BAOIb HATPaBISIOIIHX.

6.YCcTaHOBUTE C NOMOIIBIO KOCTUPOBOYHBIX BHHTOB HakiIoHazepkasia 10-20 monoc Ha
JKpaHe.

7.1Tocne nosienenus 10-20 moJsioc Ha 3KkpaHe HaxMuTe KHOMKyRestart 0 B mpaBoii yactu
MPOrPaMMBI.

8.Jlocxxmutech mosiBiieHusI rpadka Ha MPaBOM YacTH dKpaHa.

9.YcTaHoBHTE NIEPEKIIIOYATENH MOJISIPHOCTH B MOJIOKEHUE .

10.Bxirounte nudpoBoii BOIBTMETP.

11.BxrounTe MOBOPOTOM IO YAaCOBOM CTPENKH TMOTEHIIMOMETPAOIOKa MHUTAHUS, TPH
3TOM 3arOPUTCS] KPACHBIN CBETOIHO/I.

12.YcranoBute MakcuMaibHYIO BeIMUMHYy Hanpsikenus 100B.

13.BkitounTe reHepaTrop npsiMOyroJIbHbIX UMITYJIBCOB.

14.Ha mpaBoMm skpaHe HaOmogaiiTe rpaduk COOTBETCTBYIOIIMHIIEPEMEIICHUIO 3epKaia
HAHOXTaJIOHA.

15.0cranoBute mporecc oToOpakeHus rpaduka, Ha)KaB HaKHOMKY Pause B JieBoi yacTu
MPOrPaMMBbI ¥ OTKJIIOYMB I'€HEPATOPIIPSIMOYTOJIbHBIX UMITYJIHCOB.

16.Ha rpaduxe kypcopoM BbIOEpHTE JABE TOYKHM COOTBETCTBYIOIIHME OCHOBAHHUIO U
BEpIIMHE UMITyJIbca BBIOpaB KHOMIKY Marker B IipaBoii 4acTu 3KpaHa IPOrpPaMMBI.

17.IlomyyeHHble pe3ynbTaThl 0TOOpaXkatoTcsl B TabnuueMeasuring table mpaBoii HIKHEN
4acTH SKpaHa, B TPEThel KOJIOHKE, N3MEPEHHS 3aHECTH B TAOIUILY.

18.I1loBTOpUTE NEHcTBUS € MyHKTA 13 mpu paznuuHbixX HanpskeHusx — 200....1000B.

19.Ha ocHOBaHUU MOJYYEHHBIX JAHHBIX MOCTPOITE rpaduK 3aBUCUMOCTHU MEpPEMEIICHUs
BEJIMYMHBl  HAHOJTaJOHAa  MOJ  JCWCTBHEMyINpaBisolero  HamnpsbkeHus.  Crenaiite
COOTBETCTBYIOIINE BBIBOJIBI.

KonTpoJsbHbIe BONPOCHI
1. Tuns! nbe303¢ddexToB.
2. Tunsl nbe30MaTepUANIOB UCIIOIB3YEMBIX B TEXHHUKE U UX KPAaTKOE CpaBHEHHUE.
3. XapakTepUCTUKM  3aBHCHUMOCTH  BEJIMYHMHBI  TEPEMEIICHUS  OTYIPABIISAIOLIETO
HaIpsDKEHUs, ONMCaHUE THCTEPE3UCca U KpuIla B IIbe30MaTepraax.
4. MakcuMalbHBId  JMANa30H IepeMElIeHUs Ibe30MaHMITYISATOPOB, IEpEUUCIICHUE
(aKTOpPOB OrPAHUYMBAIOLIHUX €TO.
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10.

®opma A

W3mepurenbHble  yCTpPOMCTBA ~ HAHOMETPOBOTO  JMama3oHa,  HHTEpdepoMeTp,
JJIEKTPOHHBIM  MHUKPOCKOII, CKaHUPYIOIIUNA 30HIOBBIMMUKDPOCKOII, CpPaBHMUTEIIbHAS
XapaKTepHUCTHKA.

[MpuHIMI W3MepeHHs TMepeMenieHuil ¢ momomslo uHTepdepomerpa MaiikenbCcoHa,
OCHOBHBIE (haKTOPHI BIUSIONINE HA TOYHOCTEU3MEPEHHI B HAHOMETPOBOM JIHAIIa30He.
OOpaboTka pe3yabTaTOB W3MEPEHHWH TMOJIydEHHBIX B uHTepdepomerpe, crmocod
MOBBIIICHUS] OTHOIICHHUS] CHUTHAJI/TITYM.

Tunsl TUHERHBIX MEp UCHOJIb3YEMbIX JJIsl KAIMOPOBKM B HAHOMETPOBOM JMAIa30HE U
UX CpaBHEHHUE.

BnusiHue ckopocTH npoBeieHus: U3MEPEHH Ha TOUHOCTh KaJTMOPOBKHU.

KanubpoBka ¢ mnoMoOmIbI0 AMHAMUYECKUX HAHOKAIMOPOB,0MHCAHME METOJla U €ro
CpaBHEHHE ¢ KaJMOPOBKOM Ha OCHOBE CTATUYECKUX JTMHEHHBIX Mep.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PAGOT, PE®GEPATOB
He npexgycMoTpeHsl.

9. NEPEYEHD BOITPOCOB K 3AYETY

HcTopust pa3BuTHS HaHOHAYKH U HAHOTEXHOJIOTUU

CoBpeMEHHOCTh pa3BUTHS HAHOHAYKHA U HAHOTEXHOJIOTUU
[lepcnekTHBBI pa3BUTHA HAHOHAYKH M HAHOTEXHOJIOTUU

OOuiue mpeacTaBIeHHUs O HAHOHAYKe M HAHOTEXHOJIOTUU

OOu1ue nmpeacTaBaeHUst 0 HAHOXUMUHU

OOBEeKTHl HAHOMETPOBBIX PA3MEPOB

TepmuHoNIOrHYecKHe NOAXO1bl K IOHATHIO HAHOMATEPHUAIIOB
Knaccudukanus HanomaTepuaaoB

Knaccugukanus KOHCOJUANPOBAHHBIX HAHOMATEPHAJIOB.

0. Tumnsl cTpyKTYp HAaHOMAaTEPUAIOB

1. ®dusnyeckue npUUYUHBI cCEU(PUKY HAHOMATEPUAIIOB

12. KBantoBo-pa3MepHbic 3P PeKThI

13. YHuKanbHBIE XUMHUECKUE CBOICTBA HAHOCTPYKTYP

14. YHuKkanbpHblE CBONCTBA HAHOMATEPUAJIOB

15. HanoyctpoiicTBa

16. MeToibl 0JTy4eHUsI HAHOCTPYKTYP — AUCIEPTalluOHHBIE METO/IbI
17. Metoibl 0JTy4eHHs: HAHOCTPYKTYP — KOHJICHCALlUOHHBIE METO/IbI
18. Xumuueckre MeTo/ibl CHHTE3a HAaHOCTPYKTYP

19. Crabunuzanusi HAHOCTPYKTYP

20. CpaBHEHHE YCTPOICTB ONTUYECKOTO U 3JIEKTPOHHOTO MUKPOCKOTIOB
21. YcrpoiicTBa MPOCBEYMBAIOIIETO M CKAHUPYIOLIETO 3JIEKTPOHHBIX MUKPOCKOIIOB
22. YcTpoiicTBa CKaHUPYIOIIETO TYHHEJIBHOTO U aTOMHO-CHIIOBOI'O MUKPOCKOIIOB
23. OCHOBHbIE HANPaBJIECHUS HCIIOJIb30BaHUS HAHOMATEPHAJIOB

24. TlepcrieKTUBBI ¥ BO3MOXKHbIE OTPaHUYEHHUS UCTIOJIb30BaHUSI HAHOMAaTEpUaIoB
25. AnnotpornHsie (OpMbI YTIIepoia — KHaHO» U «HE HAaHO»

26. Hanoanmasbl

27. ®ynnepeHsl U UX IPOU3BOIHBIE

28. Hanotpy0Oku, ux kiaccu(uKkaius 1 cBoiicTa

29. ®ynnepeHsl. YriaepoHble HAaHOTPYOkH. Kiactepsl MeTaios

30. O6mue coiicTBa HaHO(OPM yriepoaa

31. CpoiictBa /IHK, ncnosabs3yemble B HAHOTEXHOJIOT U

RBPRoOoo~Nok~wNE
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32. HaHOKpHUCTAIITUIECKOE COCTOSTHUE BEIIeCTBA

33. AMmmudukanus MOJIEKYyJl HYKICHHOBBIX KHCIOT Kak OCHOBA Ui Pa3padOTKH
METOJIOB JMAarHOCTHKH 3a00JIeBaHUN

34. HanorexHnonoruu Ha ocHoBe JTHK

35. 'eHeTnyeckass MHYKEHEPHS KaK OJTHO W3 HAIIPABJICHUH HAHOOMOTEXHOIOTUH

36. CriocoObl ToTy4eHUSI HAHOT'CHOB IS TPAHCIUIAHTAIIHH

37. TexHoNOTHMHU TIEPEHOCA TCHOB B KIIETKY

38. Metonp! BHenpenus ayxepoanoit JIHK B reHoMm kieTku

10. CAMOCTOSTEJIbHASA PABOTA CTYJIEHTOB

Coneprxanue, TpeOOBaHHSI, YCIOBUS M MOPSAIOK OpTaHU3AIMH CaMOCTOSTEILHOU
paboThl 0OydJaromMxcss ¢ ydeToM (GOpMBbI OOYYEHHUS OIpPEIeNsIeTCs B COOTBETCTBHH C
«ITomoxxenneM 00  opraHu3ald  CaMOCTOSATENBHOM  paboOThl  OOYyYaIOLIUXCS»,
yTBEPKACHHBIM YueHbIM coBeToM Yl'Y (mpotokon Ne 8/268 ot 26.03.19 1.).

®opma o0yueHus: OUHas.

Ne | Ha3zBanme pasnenoB u | Kparkoe conep:kanue Koun ®dopmMa KOHTPOJIS
TeM 4ecTB
0
yaco
B

1. | Hanorexnonoruu u | HeocosznanHoe 4 BxnroueHue BOmpocoB
HaHOMAaTepHUabl — | UCTIOJIb30BaHUE npu 3aluTe
HCTOPHS, HAaHOTEXHOJIOTHH. 1a00paTOPHBIX PAbOT,
COBPEMEHHOCTD u | bynymee Ha 3a4eTe
MIEePCTIEKTUBBI HAHOTEXHOJIOTUl

2. | Ilonstue 0 | MoJienb HAaHOCTPYKTYPBHI. 4 Bxirouenue BompocoB
HaHOMaTepHuaiax npu 3aluTe

1abopaTOPHBIX PAbOT,
Ha 3a4eTe

3. | Ocobennoctu cBoicTB | HaHOBOJIOKHA M WX 4 Bxirouenue BompocoB

HaHOMAaTEepaJoB pPUMEHEHUE. npu 3aluTe
Hanoxartanuzatopsl. nabopaTtopHbIX pabdoT,
Hanopasurarens. Ha 3a4eTe
Coznanue U mpuMeHeHue
HAHOIIOPOIIKOB.

4. | OcHOBHBIE MeTojibl | JlucnepraiuoHHbIe 4 BxutoueHue BOIpocoB
MOJTy4eHUS U | METOJIbI MOJTy4eHHS npu 3aluTe
cTaOuiIn3anuu HaHOCTPYKTYD. nabopaTopHBIX pabdoT,
HaHOCTPYKTYP Konnencannonusie Ha 3a4ere

METO/IbI MOJTy4eHHS
HaHOCTPYKTYp. MeTtomasl
cTabMIn3anuu
HaHOCTPYKTYD.
XuMUYeCKue METO/IbI
CHUHTE3a JIEHIPUMEPOB.
XuMHYecKue METO/IbI
CHUHTE3a HAHOCTPYKTYP.
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Meroas! Bu3yanuszauuu | Mukpockonus BxiroyeHnue BOIPOCOB
u HCCIIEIOBaHUS npu 3aluTe
HaHOYaCTHI] mabopaTopHBIX PadoT,
Ha 3a4eTre
OcHoBHbIE Hanorexnonoruu B Bxirouenne BOmpocoB
HaIpaBJICHUS, M033UH. npu 3aIuTe
MEePCIEKTUBBI u | Hanorexnonoruun B mabopaTopHBIX PadOT,
BO3MOXHbIE IIPOU3BEICHUAX Ha 3a4ere
OTpaHUYEHUS XYJTOKHUKOB.
HCII0JIb30BAHUS Hanotexnonoruun B
HaHOMAaTepHUaJoB JTUTEPATYPHBIX
IIPOU3BE/ICHUSX.
HanoTexnonoruu B
JJIEKTPOHUKE.
YrnepoaHsie [Ipumenenne Bxnroyenue BOIpOCOB
HaHOMaTepHuabl aJUIOTPOIIOB yriepojia B pu 3aInTe
HaHOTEXHOJIOTHSIX. 1abopaToOpHBIX PAbOT,
Ha 3a4ere
HanoGuotexnonoruu Hanowactuupl B KU3HH Bxirouenne BOmpocoB

Ha OCHOBE MOJIEKYJT
HYKJIEUHOBBIX KHCJIOT
H METOJ1a
TeHEeTHYCCKOM
WH)KECHEPUHU
HanoOnorexHonoruu
HaJIMOJICKYJISIPHOTO
YPOBHSI OpraHU3aluu
JKMBBIX CHCTEM M Ha
OCHOBE
OMOMaKPOMOJICKYII

JelIoBeKa. OcCHOBHEBIE
TIPUHITATIBI i
HarpaBJICHUS
HCCIEN0OBAaHNN o
CO3JITaHHUI0 HAHOPOOOTOB.
OCHOBHBIC  TIPHHIIUIIBI
CO3JaHHU
HaHOYCTPOMCTB.

Hanoxumuss B OBITY.
HanowacTtuul B KHU3HU
YeIoBeKa.
Hanorexnosoruu B
O0opp0Oe C BpeIUTEIIMHU
CaJiIoB ¥ OTOPOJIOB.

pH 3alIuTe
1abopaTOpHBIX PAdOT,
Ha 3a4eTe

Hexknerounslie u
MIPOKAPUOTHUECKHE
(hOpMBI JKU3HU B
HaHOKOHCTPYKIUSX U
HaHO-OMOTEXHOJIOTUSAX
Hanobuopeaktopsl kak
YCTPOMCTBA IS
W3Yy4YEeHUs U
MPOU3BO/ICTBA
(hepMeHTOB

Hanorexnonoruu B
6opbOe c
OHKOJIOTHYECKUMU
3a00J1€BaHHUsIMH.
Hanorexnonoruu u

JleueHue OoJie3Heil.

Bxirouenue Bompocos
npu 3alIuTe
71ab0paTOPHBIX PAOOT,
Ha 3a4YeTe

®opma A
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10.

Hanob6uortexuosoruu B | CriocoOsI aZpecHOn
MMMYHOJIOTHH. JIOCTaBKH JIEKapCTBA K
buomoruueckas 00JILHOMY oprasy.
0e30I1aCHOCTD HanoOnorexHonornu B
HAaHOKOHCTPYKIIMA ¥ | UMMYHOJIOTHH:
HAHOTEXHOJIOT U poOIIeMBI u
TIEPCIICKTHUBHI.
HeratuBHunie
MOCJIEACTBUS
HAHOTEXHOJIOTHH.

Bxirouenue BOIpocoB
npu 3aImre
mabopaTopHBIX PadoT,
Ha 3a4eTe

®opma A
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11. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Cnmcok peKoMeH/1yeMoil JTuTepaTyphbl
OcHoBHasi JIMTEPaTypa
1. Pemmens A.A. Marepuaibsl 1 METOAbl HAHOTEXHOJOTUU [DIEKTPOHHBINA pecypc] :
yuebHoe mocobue / A.A. Pemmens, A.A. BameeBa. — DJEKTPOH. TEKCTOBBIC JIaHHBIE. —
ExatepunOypr: Ypanbckuii ¢enepanbubiii yausepcuter, O96C ACB, 2015. — 136 ¢. — 978-5-
7996-1401-0. — Pexxum moctyma: http://www.iprbookshop.ru/68346.htmi
2.PoroB, B. A. TexHoiorus KOHCTPYKIMOHHBIX MarepuanoB. HaHOTeXHOJIOTHH :

yueOHuK s By3oB / B. A. PoroB. — 2-e u3n., mepepad. u mon. — Mocksa : M3ngarenscTBo
Opaiit, 2021. — 190 ¢. — (Bricmee o6pazosanue). — ISBN 978-5-534-00528-8. — Tekcr
anekTpoHHsli  //  OOpasoBarenbHass  1warpopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/470309 .
JlonoJIHUTeIbHAA JIUTEpaTypa
1. TlonskoB, B. B. buomemuimHckue HaHOTEXHOJOTHH : ydeOHOe mocodme / B. B.

[TonskoB. — PocroB-na-Jlony, Taranpor : MW3matensctBo HOxHOTO —(enepambHOTO
yauBepcurera, 2018. — 129 c. — ISBN 978-5-9275-2864-6. — Tekct : a1meKTpOHHBIN //
DNeKTpOHHO-OMOIHOTeUHAS cucrema IPR BOOKS : [caiit]. — URL:

http://lwww.iprbookshop.ru/87704.html

2. JlomomaroB, M. 0. ®usuko-XuMus HaHOYACTHI] : ydeOHOE TocoOme s By30B / M.
10. Nomomatos, P. 3. baxtuzun, M. M. JlonomaroBa. — 2-¢ u3., nepepad. u gom. — MoOCKBa :
MznarensctBo FOpaiit, 2021. — 285 c. — (Bsicmee o6pazoBanue). — ISBN 978-5-534-13077-
5. — Tekct : snextponHsid // OOpazoBarenpHas miaaTdopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/476515 .
Y4eOHoO-MeTOAMYECKAs JUTEpPaTypa

1. Tepexuna H. B. HanomaTepuansl B XUMUHU U MEAUIIUHE | METOIMYECKUE YKAa3aHUS ISl
CaMOCTOSITEIPHOW paboThl OakanaBpoB HampasieHus mnoarotoBku 04.03.01 «Xumus» / H.
B. Tepexuna; VYul'Y, DOkon. dak. - VYupsHoBck : Yal'V, 2019. - 3arn. ¢ »2kpaHa,
HeonyOnukoBaHHbI pecypc. - OnekTpoH. TekctoBble naH. (1 daiin : 491 KBb). - Teker :
anekrponunsii. http://lib.ulsu.ru/MegaPro/Download/MODbject/6780

CormnacoBaHoO:

/)
/ //

Havanpauk otaena HB Yiul'V  / Oxynea U.A./ - /@/r/

JIO/KHOCTD COTPYAHHKA HAayYHOH OMOIHOTEKH »HUO Aouncs

10.06.2020

IMpodeccuonanbublie 6a3bl JAHHBIX, HH(POPMAIUOHHO-CIIPABOYHbIE CUCTEMbI
1. DneKTpOHHO-ONOINOTEUHBIE CUCTEMBI:

1.1. IPRbooks : anekrpoHHO-0MOIMOTEUHas: cucTeMa : caiT / rpynmna komnanuid A I1u
Ap Memuma. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mis
3aperucTpup. nojb3oBaresel. - TeKCT : 3eKTPOHHBIM.

1.2. FOPAUT : snekrponHO-OuGnuoTeuHas cuctema : caiit / OOO DIeKTpoHHOE
m3natenbctBo FOPAWIT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum moctyma: s
3aperucTpup. nojib3oBarenel. - TeKCT : 3eKTPOHHBIM.

1.3. KoHCynbTaHT CTyJeHTa : BIEKTPOHHO-OMOMMoTeuyHas cuctema : cait / OOO
[Momurexpecype. — Mockpa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyna: 1uid 3aperucTpup. nojiab3oBareneil. — TeKcT : 3JeKTPOHHBIH.

1.4. KoHcynbpTaHT Bpada : AJIEKTPOHHO-OnOIMoTeuHas cucrema : caidt / OOO Bricmias
IIKOJIa OpraHu3allid W YIOPaBJIEHUS  3]paBOOXpaHeHHEM-KOMIUIEKCHBIH ~ MEeIMLIMHCKHMA
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KoHcanThHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mis
3apErUCTPUP. MOJIb30BaTENEH. — TEKCT : ANEKTPOHHBIN.

1.5. Bonbirast MequIMHCKast OMOTMOTEKA | AIEKTPOHHO-OMOIMOTEUHAsT CHCTEMA : CalT /
OOO byxkar. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocrtyma:
JUISL 3apETUCTPUP. MOJIb30BaTeNEh. — TEKCT : 3JIEKTPOHHBIN.

1.6. Jlanwp : snekTpoHHO-OMOMMOTEeyHas cucrema : cadt / OOO DBC Jlans. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum moctyma: mjisi 3apeructTpup.
10JIb30BaTeNed. — TEKCT : AJEKTPOHHBIM.

1.7. Znanium.com : 31eKTpOHHO-OMOIHOTeYHass cucrtema : cat / OOO 3HaHUyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum pmoctyna : aisi 3aperucTpup.
MOJIb30BaTeNen. - TEeKCT : ANEKTPOHHBIN.

1.8. Clinical Collection : koJjekuust Il MEIUIMHCKAX YHUBEPCUTETOB, KIWHUK,
MEIUITUHCKUX OubIMoTEK Il EBSCOhost : [mopTai]. - URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e9782819f7e1%40sessionmgrl02 . — Pexxum jgoctymna : i aBTOpH3. ToJib3oBareneil. — TekcT :
JEKTPOHHBIH.

1.9. Pycckuii s3bIK KaKk WHOCTPAHHBIN : JJIEKTPOHHO-00pa30BaTEIbHBIN pecype I
MHOCTpaHHBIX cTyaeHTOB : caliT / OO0 Komnanus «Ait Ilu Ap Meauna». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum moctyma: [Uist 3aperucTpup. mosib3oBareneid. — Tekcr :
JNEKTPOHHBIN.

2. KoncyastantIliatoc [DnekTpoHHBIN pecypc]: cripaBodHas nmpaBoas cuctema. /OO0
«Koncynbrant [Lntoc» - DnektpoH. nas. - Mocksa : KoncynbrantlIroc, [2021].

3. ba3bl JaHHBIX NEPUOAUYCCKUX HU3TAHUI:

3.1. ba3a naHHBIX TEPHOIUYECKUX W3JIaHUM : deKTpoHHBIC XypHaIbl / OO0 UBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : uis
aBTOPU3. MOJIb30BaTENEH. — TEKCT : 3JEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuynas snektpoHHass OumbOmmotexa : cat / OOO Hayunas
Dnexkrponnas bubmuoreka. — Mocksa, [2021]. — URL.: http://elibrary.ru. — Pexxum mocrtyna : s
aBTOPU3. MOJIb30BaTENICH. — TEKCT : 3JIEKTPOHHBIN

3.3. «Grebennikony : snextponnas 6udmuoreka / U] I'pebennukos. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum goctyma : Juis aBTOPHS.
MoJib30BaTeie. — TEeKCT : 2IeKTPOHHBIH.
4. HanuonajbHasi ?JJIEKTPOHHAasi OuOJMOTeKAa : DICKTpOHHAs OuOIHMOTEeKa

¢benepanbHas rocynapcTBeHHas UH(GOPMAIMOHHAs CUCTEMa : caiT / MUHUCTEPCTBO KYJIbTYpHI
P® ; PI'b. — Mockaa, [2021]. — URL: https://u36.pd. — Pexum moctyna : ans mojib30BaTenei
Hay4yHOH OnbanoTeku. — TeKcT : 3JeKTPOHHBIM.

5. SMART Imagebase Il EBSCOhost : [mopran]. - URL.:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum moctyma : Jjisi aBTOPHS3.
noJib3oBaresnei. — Mzo0paxkeHue : SeKTPOHHBIE.

6. ®enepanbHbIe HHPOPMALMOHHO-00pPa30BaTe/IbHbIC IOPTAJIBI:

6.1. Enunoe okHO gocTyna k oOpa3oBaTelbHBIM pecypcam : (eaepanbHbl mopran /
yapeautens ®IAOY IO HPI'OIlI m UT. — URL: http://window.edu.ru/ . — Tekcr :
JJIEKTPOHHBIN.

6.2. Poccuiickoe oOpaszoBanue : (eaepanpHblii mopran / yupenutens PIAOY IO
LIPT'OIT u UT. — URL: http://www.edu.ru. — TekcT : 3JeKTpOHHBIH.

7. O0pa3oBaTesbHble pecypebl Yal'y:

7.1. Dnextponnas Oubnuorexka Yal'V : monyns ABMC Mera-ITPO / OO0 «/lara
Okempece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctymna : ajis mojb3oBareiei
Hay4YHOH Onbmuoreku. — TeKCT : 37eKTPOHHBIM.
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Coranacosano: -
3am.Hau. YUTuT Knoukosa AB. / /77 /7% / 14.06.2020
Jlomknocets cotpyannka YU TuT ®HO MOJUTHCH

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

VYyebnas aymutopusi Ne 216 nmns mpoBefeHHs JabopaTOpHbIX 3aHsTHH. [lomemenue
YKOMIUIEKTOBAHO KOMILUIEKTOM Y4eHH4YecKoil mebenu Ha 16 mocaJouHbIX MECT.

TexHnuueckue cpeicTBa: J0CKa ayAUTOPHAs!, BHITSDKHBIE MIKA(bI, TA00OpaTOPHBIE CTOJIBI

Pabouee mecTo a1 npenoaaBarens

JlabopaTopHoe 0OOpyJOBaHHUE: CIIEKTPOAHAIMU3ATOPHI; HAOOPHI XUMUYECKOW MOCYABl H
XUMHUYECKUX PEaKTUBOB, KOMIUIEKT Ta0uIl. [lmomans 77,83 kB. M

JlabopaTopubie  pabOTBIl  TpPOBOIATCA Ha  Oa3ze  HayuHo-mccraenoBaTebCKOTO
texHojornyeckoro wuHcTUTyra uMeHu C.II. Kanmumsl VYapIHOBCKOrO rocyaapCTBEHHOTO
YHUBEpCHUTETA.
Ucnonwsizyemas npubopHas 6a3za mabopaTopun OCHAIIICHA:
Xpomaro-macc-criekrpomeTp "Xpomarik-Kpucramn 5000" ¢ MCJ]
-Ananuzarop xuakoctu (pH-merp/moromep maboparopusiit) «Ixkcnepr-001-3» (0,1)»
-Anamsatop xunkoctu (pH-merp/monomep BIIK-tepmookcumerp mabopaTtopHsbiif) « DKCHEPT-
001-4» (0,1)»
- AHaIM3aTOP KUAKOCTH (KOHAYKTOMETp) «IKcmepT -002-2-6-1»
- CriekTpoMeTp dIMUCCHOHHBIN ¢ MHAYKTUBHOCBs3aHHOM 1uazmoit ICAP-6500 Duo.
- [Inamennsiii poromerp PIIA — 2 — 01.
- Cnekrpodorometp Unico 2100
- Pentrenosckuii ananuzarop bPA-17-02
- Anmapart peHTI€HOBCKUH JUIs crieKkTpanbHoro aHanmza «Cnekrpockan MAKC-GV».
- Xpomarorpad «Xpomatek- Kpucramn 500, ucnonnenue 2»
- [lopratuBneiii Xxpomartorpad «dPI'X — 1» erexrop ®UJI.
- [lopratuBneiii xpomarorpad «dPI'X — 1-2» (DU/-Apron»
- T'azoananmuzaropMRUOptima 7»
- Ananutudeckue Becbl Acculab Atilon ATL-220d4-1
- JJabopatopusie Becsl Acculab VIC-510

VYueOHas aymutopus 212 ans mpoBeNeHUS JEKIHMH, TPYNNOBBIX M HHAWBUIYATbHBIX
KOHCYJbTAIM, TEKYyIIero KOHTPOJS U MPOMEXYTOYHOM aTTectauud (¢ HaboOpoM
JEMOHCTPAIIMIOHHOTO O0OpyIOBaHUS Ui OOECeueHUsT TeMaTHYeCKHX WIUTIOCTpaluii B
COOTBETCTBUU C paboueil mporpamMmoil aucuuiiuHbl). [lomenieHne yKOMIUIEKTOBAHO
CHeIHaTu3UpOBaHHON Meberbio Ha 24 MOCAI0UYHBIX MECT U TEXHUYECKUMU CPEACTBAMHU: dKpaH
HACTEHHBIH, Jocka ayauTopHas. PaGouee mecto mpenoaasarens, WI-FI, unrepuer. ITnomanp
42,93 kB.M.

VYuebHast ayIuTOpHs Al caMOCTOsTeNbHON paboTel ctyaeHToB 230 ¢ noctynom k OBC.
IUIsL CaMOCTOSTeNIbHON paboTsl ctyneHToB, Wi-Fi ¢ moctymom k OQMOC, ObC. KoMmnboTepHslii
KJIACC YKOMIUIEKTOBAHHBIM CHENHATU3UPOBAHHON MeOenbo Ha 32 TOoCaoyHBIX MECT U
TEXHUYECKUMU cpeAcTBamMu oOydeHus (16 mepcoHaNbHBIX KOMIBIOTEPOB) C JOCTYIIOM K CETH
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«HUurepuer», JUOC, IBC. [Tnomans 93,51 kB.M.

UuranpHelil 3a1 HaydyHOW OuOnuorexu (ayauropus 237) ¢ 30HOM AJI CaMOCTOSITEIbHOU
pabots1, Wi-Fi ¢ goctynom k DUOC, DBbC. Ayautopust yKOMIUIEKTOBaHA CHEIIHATN3NPOBAHHOM
Mebenpio Ha 80 MOCaZOYHBIX MECT M OCHAIIeHa KOMIBIOTEPHONH TEXHHKOW C JOCTYIIOM K CETH
«UuTepuer», DJUOC, OBC, sxpanom u npoexkropom. Ilnomans 220,39 kB.M.

13. CHEIIMAJIBHBIE YCJIOBUA JJIS1 OBYUYAIOLIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

OOyuvaromuecs ¢ OB3 u MHBaJIUABl MPOXOIAT MPAKTUKY COBMECTHO C JIPYTMMH
oOyuarouumucss (B ydueOHOW Tpymme) WIM HHIMBUIYadbHO (IO JIMYHOMY 3asBJICHHIO
oOyuaromierocs).

Ormpenenenre MeCT NMPOXOXKIACHUS TPAKTUKH st oOydaroniuxcs ¢ OB3 u wHBamuaoB
OCYIIECTBJISIETCSI C YYETOM COCTOSIHUSI 3/I0POBBSI M TPEOOBAaHUMN K WX JIOCTYIMHOCTH JJI JAHHOM
kareropun oOydaromuxcs. [Ipu omnpeneneHnn MecT U yciaoBHHM (C y4€TOM HO30JIOTHYECKON
TPYNIbl W TPYNIbl  WHBAJIMAHOCTH  OOyYaroIlerocs) MpOXOXKIEHHs  yd4eOHOH u
MIPOM3BOJICTBEHHON TMPAKTUK I JAHHOW KaTerOpUM JII[ YYUTHIBAIOTCS WHAWNBUIyaTbHBIE
OCOOCHHOCTH OOYYaloIIMXCs, a TaKXke PEKOMEHJAUU MEANKO-COMATbHON 3KCIEePTHU3BI,
OTPaXCHHBIE B MHANBUAYATHHOHN MTpOorpaMMe peadbrINTaINK, OTHOCUTEIHFHO PEKOMEHI0BAHHBIX
YCIIOBUH U BUJOB TPy/a.

[Ipu ompenenenun Mecta TpakTUKH aasi oOydarontuxcst ¢ OB3 u mHBamumaoB ocoboe
BHUMAaHUE yJeseTcsi 0€30MacHOCTH Tpyda M OCHamleHuio (00opyaoBaHHUIO) paboyero mMecra.
Paboune mecTa Ha PAKTUKY TPEIOCTABIAIOTCS MPO(MIBHON OpraHu3aieil B COOTBETCTBUH
CO CIeAYIOIIMMH TPEOOBAHUSAMMU:

—  nag odyyawmuxcsa ¢ OB3 u uHBaIMIOB MO 3peHHI0 - CJAOOBMASIIMX: OCHAIIICHUE
CHenuagbHOTO pabodero Mecra OOmMM ¥ MECTHBIM OCBEIICHHEM, OO0eCIeYnBAIOIINM
OecIpensITCTBEHHOE HAaX0XJIECHHWE yKa3aHHBIM JIMIIOM CBOEro pabodero Mecra M BBINOJHEHUE
WHIUBUAYAIBHOTO 33aJaHus; HATMYKME BUICOYBEIUUNTENEH, JTyT;

—  aasa oOyyaomuxcss ¢ OB3 m uvHBaAIMIAOB 1O 3PEHMI0O - CJeNbIX: OCHAIlCHUE
CHelHalbHOTO paboyero Mecra THUQPIOTEXHUYECKUMH OPUEHTUPAMU M YCTPOMCTBAMH, C
BO3MOXHOCTBIO HCIIOJIB30BAHUSI KPYIMHOTO peiabedHO-KOHTpAacTHOro mpudra u mpudta
bpaiins, aKyCTUYECKUMU HABUTAlLIMOHHBIMU CpeacTBaMu, o0ecrneunBaroIUMU
OecIpensITCTBEHHOE HaX0XkJICHHWE yKa3aHHBIM JIMIIOM CBOEro pabodero Mecra M BBINOJHEHHE
WHIUBUAYAIBHOTO 3aJaHUS;

—  uasa odoyyawmuxcss ¢ OB3 u MHBaIMI0B MO CiIyXy - ¢JIa0OCABIIIAINMX: OCHAILCHHE
(oOopymoBaHue) cCHeHUATbHOTO pabodero MecTa 3BYKOYCHIIMBAIOIIEH — ammaparypoi,
TeneoHaMHu Ui c1a00CbIIIAIUX;

—  nas odyuyaommxcsi ¢ OB3 u HHBaJINI0B MO CJOYXY - IVIyXHX: OCHAIIEHUE CIEIMATLHOTO
paboyero mecta BHU3yaJbHBIMH HHAWKATOPAMH, MPEOOPa3yIOIMIMMH 3BYKOBBIE CHTHAIBl B
CBETOBBIC, pPEUEBBIC CUTHAIIBI B TEKCTOBYIO OETYIIyI0 CTPOKY, Uil OECHpensTCTBEHHOTO
HAX0XJICHUA yKa3aHHBIM JIUIIOM CBOEro pabOyero MecTa W BBHIMOJIHEHHUS WHIUBUAYAIbHOTO
3a/laHus;

— paaa o0ywyaromuxces ¢ OB3 um umHBanuaoB ¢ HapymeHueM (QYHKIUA OIIOpPHO-
ABUIaTEJLHOI0 ammapara: o0opyloBaHHe, 0OECIeUnBalOIIee PeaTnu3alnio SPrOHOMUUYECKUX
MPUHIIUIOB (MAaKCUMAIBHO YIOOHOE Il MHBAIK/A PACTIONOKEHUE SJIEMEHTOB, COCTABIISIONINX
pabodee MeCTO); MEXaHH3Mbl U YCTPOWCTBA, MO3BOJIAIONINE H3MEHSATH BBICOTY W HAKIOH
paboyeil MOBEPXHOCTH, MOJIO)KEHHUE CHUACHBSI pabodyero CTyla MO BBICOTE M HAKIOHY, Yroll
HaKJIOHa CMHMHKH paboyero CTyla; OCHAIEHHWE CHEIHalbHBIM CHJIEHBEM, O0EeCIIeUuHBaIOIIUM
KOMITICHCAIUIO YCHIIMS TIPU BCTABaHUU, CIICIIUAIBHBIMH MPUCIIOCOOIEHUSIMU ISl YIIPABICHUS U
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00CITy>)KUBaHUs 3TOr0 000PYIOBaHUSI.

VYcioBusl oOpraHuzaliMd M IPOXOXKACHHUS NPAKTUKH, MOJATOTOBKUM OTYETHBIX MAaTEpHalloB,
IIPOBEJICHUS TEKYLIEr0 KOHTPOJISI U MPOMEKYTOUHOM aTTECTAllMHU IO MTPaKTUKE 00eCIIedrBatOTCs
B COOTBETCTBUU CO CJIEIYIOIIMMHU TPEOOBAHUSAMU:

— OOwem, Temn, (GOpPMBI BBIMOJHEHHUS HWHIMBHIYaJbHOTO 33aJaHHUS HA NEPUOJl MPAKTUKU
YCTAaHABJIMBAIOTCS WHAMBHIYAIBHO U KaXJOTO OOYyJaromIerocsi yKa3aHHBIX Kareropuil. B
3aBUCHUMOCTH OT HO30JIOTMM MaKCHUMAJbHO CHIKAKOTCS IPOTUBONOKA3aHHbIE (3PUTEIIbHBIE,
3BYKOBBIE€, MBIIIIEUHBIE U JIp.) HArpy3KHU.

—  VY4yeOHble M Yy4eOHO-METOOUYECKME MaTepHalibl IO TMpPaKTHUKE IMPEACTaBISIOTCS B
pas3nuuHbIX Qopmax Tak, yToObl oOywatomuecs ¢ OB3 u MHBamuabl ¢ HapyIIEHUSIMH CilyXa
noJiydyanu MHGOPMaIMI0 BU3yalbHO (JIOKYMEHTAIUsl MO MPAaKTUKE IeYaTaeTcsl yBEIMYEHHBIM
mpudToM; MNPEAOCTaBISAIOTCS BHAEOMATEpUAIbl W HArJIsIIHbIE MaTepuajbl IO COJCPKAHUIO
MIPaKTUKHU), C HAPYIIEHUSIMHU 3pEHUsl — ayAMaJbHO (HAmpHUMep, C HUCIOJIb30BAHUEM MPOTrpaMM-
CHUHTE3aTOPOB PEUM) WIH C TIOMOIIbIO TU(PIOMHPOPMAIIMOHHBIX YCTPONCTB.

—  ®opMa npoBeJieHUs] TEKYLIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTalluU
g oOydaromuxcsi ¢ OB3 M MHBaNuAOB yCTaHAaBIMBAETCS C YYE€TOM HWHAMBHIYaIbHBIX
Ncuxo(U3NUecKkux 0COOEHHOCTEN (YCTHO, MUCbMEHHO, MPH MOMOIIY KOMIbIOTEpa, B dopMme
TecTupoBaHus W T..). [lpm HeoOxommmocTu — oOyuarouemycs IIPEA0CTABIIETCS
JIOTIOJTHUTEIBHOE BpeMs IJIs MOATOTOBKHU OTBETA U (MJIM) 3alUTHI OTYETA.

Pazpabotunku: W » noreHT H.B. Tepéxuna 16.06.2020
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JUCT USMEHEHUI
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TeKCT U3MEHEHHs
1 Buecenue Llponwy O.1O. : 31.08.2022
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Ilpunooicenue 1
IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHO-CNPABOYUHBLE CUCTHEMDBL

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. ludposoit oOpazoBarenbHbIil pecypc [PRsmart : anekrponHo-OubnuoTeuHas cucrema :
caiit / OOO Kommnanus «Aii [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— PexxuM moctyna: 1uis 3aperucTpup. mojap30BaTenei. - TeKCT : 31eKTPOHHBIM.

1.2. O6pasoarensHas rmiarpopma FOPAMT : oGpasoBaTenbHblil pecypc, SIEKTPOHHAs
oubnmoreka : caiit / OO0 DnextponHoe m3narenscTBo FOPAUMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. moab30Baresie. - TEeKCT : AJIeKTPOHHBIN.

1.3. ba3a nanHbIX «3JnekTpoHHas Oubnmoreka TexHuueckoro BY3a (OBC «KoncynbraHT
CTYZIEHTa») : JNIEKTPOHHO-OnOMMoTeuHas cucrema : caidt / OO0 IMomutexpecype. — Mocksa, [2022].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyna: aiasi 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpayda. DJIEKTPOHHAs MeIUIMHCKas OMOIMoTeKka : 6a3a JaHHbBIX @ CalT /
OOO Bpicmias 1mIKoJga OpraHu3alldd M yIOPaBIeHUS  3ApaBooXpaHeHrneM-KoMIuiekcHbIN
METUIIMHCKUI KOHCAnTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmast MeuIMHCKas OMOIUMOTEKA : 3JEKTPOHHO-0MOIoTe Has cucrema : caifir / OO0
bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: s
3aperucTpup. MoJb30BaTenei. — TeKCT : AIeKTPOHHBIH.

1.6. OBC Jlans : snekTpoHHO-OMOMMOTEeYHas cucteMa : cailt / OO0 OBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum poctyma: s 3aperucTpHp.
MOJIb30BaTeNe. — TEKCT : ANEKTPOHHBIN.

1.7. OBC Znanium.com : sneKTpoHHO-OMOIHoTeyHas cucrema : caiit / OOO 3HaHuyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pesxum gocTyna : st 3aperucTpHp. MoJb30BaTeICH.
- TekcT : AMeKTPOHHBIH.

1.8. Clinical Collection : nayuno-undopmanmonnas 6a3a ganasix EBSCO // EBSCOhost :
[moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02 . — Peskum gocTyma : Uit aBTOPU3. MMOJIb30BATENCH. —
TekcT : AIeKTPOHHBIN.
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1.9. baza nannbpIx «Pycckuii Kak HHOCTPAHHBINY : AJIEKTPOHHO-00pa30BaTEIbHBINA PECYPC IS
MHOCTpaHHBIX cTyaeHTOB : caiiT / OO0 Komnanwust «Aii [Tu Ap Menua». — Caparos, [2022]. — URL:
https://ros-edu.ru. — Pexxum goctyma: uis 3aperucTpyp. mojib3oBatesei. — TeKCT : AIeKTPOHHBIH.

2. Koncyasrantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koucyasrant Ilmrocy» - DiektpoH. gaH. - Mocksa : KoncynerantlLiioc, [2022].

3. ba3bl TaHHBIX MEPUOAUYECKUX U3TAHUM:

3.1. ba3a maHHbIX nepuoauuecKkux u3manuii EastView : smextponnbie xypHayibl /| OO0
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