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1. IosicHuTEILHAS 3aTIMCKA
1.1. Heap 1 MecTO IMCHMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI IPOrpaMMBbl
B Hacrosiee BpeMsi HAHOTEXHOJIOTMH OKa3bIBAIOT CYIIECTBEHHOE BO3/CICTBUE HA pa3BUTUE

MCIOUITUHEI. KOppO3I/IOHHbIe CBOMICTBa U 61/IOCOBMCCTI/IMOCTB pPacTBOPUMBIX HAHOMATCPUAJIOB Ha
OCHOBE MarHus W IIMHKA — OJIHU W3 HanOoJiee N3yUYEeHHBIX 00bEKTOB HAHOTEXHOJIOTHH. B mporecce
M3yYCHUS U3y4yarTcs HamOoJee pPacHpOCTPAaHEHHBIE CIHOCOOBI  MOJYYEHUS
6I/IOpaCTBOpI/IMI)IX HAaHOMATCPUAJIOB, UX HCIIOJIB30BAHUC B HOBBIX pa3pa60TKax AJid IPUMCHCHUA B
MCIUIIMHCKUX HCIIAX.
Pabouast mporpamMmMa mpenHa3Ha4YeHa IS CTYACHTOB, oOywaromuxcs Ha 2 Kypce (3 cemectp).
JucuuniauHa OTHOCUTCA K 0a30BOM YacTH y4eOHOTO TUTaHA.

HGJ'II/I HU3YUCHUA NUCHUINIMHBI: U3YYCHHUEC CTYACHTAMH BUAOB, CTPYKTYpPbI, MCXaHUUYCCKUX,

JAUCHUITIINHBI

(YHKIIMOHATIBHBIX W KOPPO3HOHHBIX CBOWCTB OMOPACTBOPUMBIX HAHOMATEpHUAJIOB, OCBOEHHUE
COBPEMEHHBIX METOJIOB IOJIydeHUsI OMOHAHOMATEpPHaJOB, pPAa3BUTHUE HABBIKOB IPUMEHEHUS

IMOJIYYCHHBIX 3HAaHWUH Ha ITPAKTHKE.

1.2 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00yYeHHS MO IUCHHUILINHE, COOTHECEHHBIX C
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOrPpaMMe HHAUKATOPAMM J0CTHKEHHUS KOMIIETeH U

Koa u HamMeHoBaHue

Koa u nHammenoBanue

Pe3yabTaThl 00yuyeHus

KOMIIETEHLIMH HHIUKATOPA JOCTUKCHUS 1o y4ueOHoM
KOMIIETEHI[U U AUCUMUIIMHE (MOIYJII0)
OIIK-5. Cnocoben | OIIK-5.1. Hcnonp3yer 3HaHUS O | 3Hamb OCHOBHBIE
y4acTBOBAaTh B CO3/aHUU U | TEOPETHUECKUX OCHOBax U | 0COOGHHOCTH TOBEIEHUS
peanuzanuu HOBBIX | PAKTUYECKOM OTBITE | U U3MEHEHHUSI CBOMCTB
TEXHOJIOTUH B cdepe | UCTIOIB30BAHUS Pa3IMUYHBIX | HAHOCTPYKTYPHBIX
npodeccHoHaTbHOM OMOJIOTHYECKIX 00BEKTOB B | MaTEpHAJIOB npu
NEeSITEILHOCTH U KOHTPOJI€ UX | MPOMBIIUIEHHBIX MEXaHUYECKOM,
Ouosornuyeckoi 0e30MacHOCTH | OMOTEXHOJOTHYECKHUX Mpoleccax SHEPreTHUYECKOM M HHBIX
C HCIOJIb30BAHUEM  JKUBBIX BO3JICHCTBUSIX.
OIIK- 5.2. Ucnosb3yeT 3HAHUS O
00BEKTOB.
MEPCIIEKTUBHBIX HamnpaBJICHUsX | Ymemo 00BACHUTH
HOBBIX OMOTEXHOJIOTHYCCKUX | TEOPETUYECKUE u
pa3paboTok AKCIIEPUMEHTAJIbHbIE
3aBHCHUMOCTH CBOIICTB
OIIK- 5.3. npumeHsieT KpUTEpUH R
00BEMHBIX

OIICHKH s dexTuBHOCTH
OMOTEXHOJOTHUYECKUX MPOIIECCOB B
pa3InYHBIX chepax AeITEIbHOCTH

HAHOCTPYKTYPUPOBAHHBIX
MaTepuajIoB OT pa3Mmepa
CTPYKTYPHOTO 3JE€MEHTa
HaHOMarepuaa.

OIIK-5.4. IlpuoOperaer  OMBIT
paboThl ¢ MEpPCHEeKTUBHBIMU IS
OMOTEXHOJOTMYECKUX MPOIECCOB
KHUBBIMHU 00BEeKTaMH, B
COOTBETCTBUU C HAINPaBIEHHOCTHIO
pOrpaMMbl MarucTpaTyphbl

Braoemow METOIaMH
opranuzanuu HHTEepHET-
pecypcoB st cOopa
MEX TUCIIMTITHHAPHBIX
3HAHUH B obmactu
COBPEMEHHON HAayKu O
HaHOMAaTepHuaax,

KB (PUIIHPOBAHHOTO




0000111eHUs Hay4YHbIX
aHHBIX.
IK-2. Croco6en | [IK-2.1. Hcnons3yer 3HaHus o | 3namob OCHOBHBIEC
MIPOEKTHPOBATH U | METOJUYCCKUX OCHOBAx | OCOOCHHOCTH TIOBCIICHUS
COTIPOBOXKATh CO37aHue, | MPOCKTUPOBAHMUS; YCTPOWMCTBE | | HM3MEHEHHUS CBOWCTB
HCCIICA0BaHNE, COBPEMEHHOM WCCIIEIOBATEIBCKOM | HAHOCTPYKTYPHBIX
MOJICITUPOBAHNE U | M1 BBIYUCIUTEIHLHOW TEXHHKH U | MAaTCpUAJIOB npu
IKCIUTyaTaIU o METOJIaX,  NPUMCHSICMBIX  JUIS | B3AUMOJCHCTBUH KUBOI
HAaHOMATEePHUAJIOB, BBITIOJTHEHHSI KOHKPETHOW HAy4yHO- | M HOKUBOU MaTepUH.
HaHOOOBEKTOB M HAHOCHCTEM, | UCCIEIOBATEIHCKON PaOOTHI.
Ymemvs wHa ocHOBaHHHU
MIPUMCHCHHE MIPOIIECCOB
[MK-2.2.CriocobeH  MCTOB30BaTh | SKCIIEPUMEHTAIBHBIX
HAHOTEXHOJIOTHH 5
METOJUKN KOMILJIEKCHOIO aHajau3a | JAHHBIX IMPOTHO3UPOBATH
HaHOMArHOCTUKH B 8
c TYPBI i CBOJCTB | TOBEJICHHUE
MEIUIMHE, (QapMaleBTUKE W TPYKTYP a
HAHOCTPYKTYPUPOBAHHBIX HaHOMATEPUAJIOB.
OMOTEXHOJIOTHH. PYKTYpHP . p
MaTepHalioB Ui WCIBITAaHUH
. Braoemuw METOJaMH
MHHOBAIIMOHHOM TIPOTYKITAH
MMOJTOTOBKM NAHHBIX IS
HaHOWH/TYCTPHH.
HHTEPIIPETAIINH
[IK-2.3. Hcnonp3yer 3HaHUS O | PE3YJIbTATOB Hay4YHO-
MeToJaX (U3HKO-XUMHUYECKOTO | HCCIIEI0BATEIbCKON
MaTeMaTH4YECKOTO MOJCINPOBAHUS paGOTBI-

HAHOTEXHOJIOTHYCCKHUX TPOIECCOB;
COBPEMECHHBIC IT0JIXO JIBI K
MIPOCKTHPOBAHHIO
OHMOTEXHOJIOTHYECKUX
MPOU3BOJICTB M OTJCIBHBIX CTaIHH
TEXHOJIOTMYECKOT0 IpoIiecca.

IIK-2.4. Hcnons3oBaTh
HOPMATHBHYIO "
MIPOU3BOJICTBEHHYIO
JOKYMEHTAITHIO pu
MIPOCKTUPOBAHUHU.

[IK-2.5. YuactByer B pa3paboTke
HAHOTEXHOJIOTHYECKHX IPOIECCOB

U METOJ0OB  HAaHOJMArHOCTHUKH,
BbIOUpaET anmapaTypHoe
odopmieHue MIPOIIECCOB

6I/IOTeXHOHOFI/II/I, IMPpOU3BOAUT C€ro
pacyeT; aHAIU3UPYCT PE3YJIbTAThI
IMOJIY4CHHUA U TCCTUPOBAHUA.

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS Y4eOHON JUCHUNIMHBI

2.1. Tunel 3aga4 npogeccHOHANBHON AesITeIbHOCTH
3agaun MpoQecCuOHATBHOM eATeNTbHOCTH, KOTOPBIE JIeXkKaT B OCHOBE MpenojaBaHus y4eOHOM
JUCUMIUIMHBL, TIEpeaTh y4aluMCsl TEOPETUYECKUE 3HAHUA O BUJAX, CTPYKTypax, MEXaHUYECKHX,
(YHKIMOHATIBHBIX U KOPPO3UOHHBIX CBOMCTBaX OMOPACTBOPUMBIX HAHOMATEPUAJIOB.



2.2. IlepeyeHb KoOMIeTeHLMH, WHIMKATOPOB /JOCTHKEHHUSI KOMIIETEHUHMH M HHIEKCA
TPYA0BOH PYHKIHHU

H3yuenue yuebHol OUCYuniuHbl HANpagIeHo Ha Gopmuposanue y 00y4aouuxcs cieoyrouux
obwenpogheccuonanvruvix (OIIK) u npogheccuonanvuvix (I1K) komnemenyuii:

JKUBBIX 00OBEKTOB.

OIIK- 5.2.
Hcnonb3yer
3HAHUS O
NEPCIIEKTUBHBIX
HAIPAaBIICHUAX
HOBBIX
OMOTEXHOJIOTYEeC
KHX pa3paboTok

OIIK- 5.3.
PUMEHSIET
KPUTEPHUH OIICHKH
3¢ heKTUBHOCTH
OnoTexHoJIorHYec
KUX TPOIIECCOB B
Pa3InIHBIX
chepax
JeSTeLHOCTH

OIIK-5.4.
[Tpuobperaer
OTIBIT PAOOTEHI C

HNupekc Ilepeuennb
Homep A . P
TPYAOBOH | TNPaAKTHYECKHX
Homep/ unaexc HHIMKATOpA pya P
pynkunu HABBIKOB 110
KOMMETEeHIIUH KOMIETEeHIIHH OueHoYHBIE
/Ne U ee OBJIA/ICHUIO
(u1u ero yacTu) | (MJIHM €ro 4acTu) . cpeacrsa
CO/lep:KAHU | KOMIeTeHIHeil

U ee cojleprKaHue U ero e

coep KaHue

1 2 3 4 5 6
1. | OIIK-5. OIIK-5.1. IIpumeHeHne YcerHbIi

Criocoben Hcnonesyer ¢dopmyn, Tabaui | ompoc,
y4acTBOBAaTh B 3HaHUWi O U rpaduKOB 11 | TUCbMEHHAs
CO3/IaHUU U TEOPETHIECKNX MIPEICTABJICHUS pabora,
peanu3anuu OCHOBAaX U JaHHBIX TECTHI
HOBBIX MIPAKTUIECKOM
TEXHOJIOTH B OIIBITE
cdepe HCITIOJTb30 BaHUS
npodeccronanpy | Pa3IHIHbIX
oif MeSTeTbHOCTH OHMOJIOTHYECKUX
U KOHTPOJIE UX 00BEKTOB B
OMOJI0THYecKOn IIPOMBIINICHHBIX
6e30IaCHOCTH C OMOTEXHOJIOTYEeC
HCroabp30Bannem | KMX IIpoleccax




HepCHCKTI/IBHBIMI/I
JUISt
OHMOTEXHOJIOrUYEC
KHX MPOIECCOB
JKHUBBIMHU
00BEeKTaMU, B
COOTBCTCTBUHU C

HANpPaBICHHOCTh
10 TIPOTPaMMBI
MarucTpaTypbl
MK-2. Crioco6en | IIK-2.1. ITogroroska VceTHbH
npoexrupoBars 1 | YICTIONb3yeT 71a00paTOPHOTO orpoc,
COIMPOBOXKIAThH SHaHHA O 000py/IOBaHUS U | MUCHMEHHASI
CO3JIaHue, MCTOIMHICCKUX OCHAIIICHHS pabora,
HCCIIEIOBAHUE, OCHOBax TECTBI
MojenupoBanue u | TPOCKTUPOBAHNA,
AKCIUTyaTaIuIio YCTpOMCTBE
HAHOMATepHasioB, | COBPEMEHHOH
HAHOOGLEKTOB 1 | MCCIETOBATEIBCK
HAHOCHCTEM, oii n
pUMEHEHHE BBIYHCIIUTEIHHOM
IIPOLIECCOB TEXHUKU H
HaHOTEXHOJoruy | METONAX,
" PUMEHSIEMBIX
HAHOMATHOCTUK | AVISL BBITIOTTHEHHUSI
1 B ME/MIIMHE, KOHKPETHOMU
dapmaneBTrke u | HaydHO-
GHOTEXHOJIOIMK. | HCCIIEN0BaTEIbCK
0t paboTHI.
I1K-2.2.
Crocoben
HCII0JIb30BAaTh
METOIUKHU
KOMILJIEKCHOTO
aHajau3a
CTPYKTYPHBI U
CBOMCTB
HAHOCTPYKTYPUPO
BaHHBIX
MaTepHaIOB IS
HUCIIBITAaHUN
WHHOBAITUOHHOM
TPOAYKIINA
HAHOWH/TYCTPHH.
I1K-2.3.
Hcnons3yer

3HaHUA O




MeToiax puzmko-
XUMHYECKOIO0 H
MaTeMaTUYECKOTO
MOICTTUPOBAHUS
HAHOTEXHOJIOTHYE
CKHUX MPOIIECCOB;
COBPEMECHHBIC
ITOIXOIBI K
IPOCKTHPOBAHHIO
OHMOTEXHOJIOTHYEC
KHX TPOU3BOJICTB
U OTACIBHBIX
cTagui
TEXHOJOTHYECKOT
0 Tporiecca.

I1K-2.4.
Ucnons3oBars
HOPMaTUBHYIO U
MIPON3BOJICTBEHHY
10 IOKYMEHTaIIUIO
pu
MPOCKTUPOBAHUH

[1K-2.5.
VYuyactByeT B
pazpaboTke
HAHOTEXHOJIOTHUE
CKHUX TIPOIIECCOB H
METOJIOB
HAHOIMarHOCTHKH
; BRIOUpaeT
anmaparypHoe
odopmIIeHHE
POIIECCOB
OHMOTEXHOJIOTHH,
IIPOM3BOJIUT €T0O
pacyer;
aHaJTM3UPyeT
pe3yabTaThl
MOJTy4eHUS U
TECTUPOBAHUSI.

3. Copep:xanue padoyeii nporpaMmsl
3.1 O0bem y4eOHOM TUCHUIINHBI (MOAYJIs1) M BUABI Y4e0HOI padoThI

Buj yueOHoii paGoThl Bcero yacos/ Cemectp




3a4YeTHBIX Ne 3
CAHHHN 4yacoB
1 2 3
KonTakTHasi pa6oTa (Bcero), B TOM 4uclie: 36 36
Jlexuunu (JI) 12 12
[IpaxTnueckue 3ansrus (113), 24 24
CamocrosiTesbHas padora odyuyarwiuerocs (CPO), B 79 79
TOM YHCIIE:
Koumponw 36 36
Buja npomMexyTouHoOM e (3) i
aTTecTaluu
Jac. 144 144
HUTOI'O: O6mas Tpya0eMKoCTh
3.ell. 4 4

3.2. IlepeyeHb pa3gejoB Y4eOHOH UCHUIUVIMHBI W KOMIIETEHIHH ¢ YyKa3aHUeM

COOTHECCHHBIX ¢ HUMHU TEM Pa3a€jaoB JTUCHUIIJIUHBI

Neni/m HaumeHoBaHue
HNupexc N
pasneJia yueOHOM Copep:xanue pasnena (TemMbl pa3iesioB)
KOMIIeTeHIIH U
AUCHMILTUHBI
1 2 3 4
1. OIIK-5 CoBpeMeHHBIC OHOMaTepHaNIbl: TPOOIEMBbI U
MEPCIEKTHUBBI. Bunst MaTepuaios,
MPUMEHSAEMBIX B MEIMLIUHE JJI1 UMILIAaHTAlUU:
@yH/1aMEHTAIIbHbBIE KOMIIO3HTHI, MIOJIUMEDHI, Onokepamuka,
OCHOBBI METaJUIMYECKUE CTEKJIa, WHEPTHBIE
HAaHOTEXHOJIOTUH HaHOMaTepHallbl, TATAH U TUTAHOBBIC CIUIABBI,
MeTauibl ¢ 3pdekroM mamATH  (HOPMBI,
OHOpacTBOPUMbBIE METAIlJIbl HA OCHOBE MarHus,
LIUHKA.
2. OIIK-5.1 Ocobennoctu CrpykTypa ¥ MEXaHMYECKHE  CBOMCTBa
(buzmIecKux HaHOOMOMAaTEepHasoB.
B3aMMOJEHUCTBUM Ha
HaHOMacITabax
3. [IK-2 DyHKIMOHAIbHBIE OYHKIMOHAIbHBIE CBOMCTBA
CBOMCTBA HaHOOHMOMAaTEepHAIIOB.
HaHOOMOMAaTepHaIoB
4. K-2 MexaHu3mbl Koppo3uonnslie cBoWCTBa 1 OHOCOBMECTUMOCTD
B3aUMOJCHCTBUSA pacTBOPUMBIX HAHOMATEpPUAJIOB Ha OCHOBE
JKUBOM W HEXHUBOW | MarHus, UHKa.
MaTepuun

3.3. Pa3nennl y4eOHOM AUCHHMILINHBI, BUIbI Y4eOHOH e TeJbHOCTH U (OPMBI KOHTPOJIS




Buabl yuyeoHoii
NeATEJbHOCTH, ®opmbl
BKJIIOYAs TeKy1lero
HaunmenoBanme pazaesia
Ne N CaMOCTOSITE/ILHYIO KOHTPOJIf
Neni/ni yY4eOHOi TMCIUIITHHBI
cemecTpa ( ) padoTy o0y4arolmuxcsl | ycrmeBaeMOCTH
MOy sl
¥ (B yacax) (no neoenam
I13* cemecmpa)
JI | JIP > | CP | Bcero P
I
1 2 3 415 6 7 8 9
L 3 OyHIaMEHTAIbHBIE OCHOBBI fHCHMEHHA
YHA . 3 6 18 27 pabora,
HaHOTEXHOJIOTHUIA
TECTUPOBAHUE
2. 3 OcobenHoctr (bu3nIecKuX MUChMEHHAs
B3aMMOICHCTB U Ha | 3 6 |18 | 27 paborTa,
HaHOMacITabax TECTUPOBaHUE
3 3 DyYHKIIMOHAJIbHBIE  CBOWCTBA fHChMEHHAR
YHKIL 3 6 18 27 pabora,
HaHOOHMOMAaTEpUaIoB
TECTUPOBAHUE
4, 3 . MMCbMEHHAs
MexaHu3MBbl  B3aUMOJCHCTBUS
o o 3 6 18 27 pa60Ta
JKUBOU W HEXKUBOW MaTEpHUH ’
TECTUPOBaHUE

AUCUUIJIMHBI (MOIYJIs1).

3.4. Hazpanue TeM JIeKIMH M KOJHUYECTBO 4YacoB IO ceMeCcTpaM H3y4YeHUs yueOHoil

CemecTpnl
Nen/mm Ha3Banue Tem JieKIMid y4eOHOH TMCHUNJINHBI (MOTYJIs1) 3
1 2 3
1 CoBpemeHHbIe OroMaTepuabl: IPoOJIEMBbl U IEPCIIEKTUBBI. Buabl 5
' MaTepHUaoB, IPUMEHIEMBIX B MEIUIIUHE JIJIs] UMILIAHTALIUH.
Bunel matepuanioB, npuMeHsIEMbIX B MEIULIMHE JIJIs1 UMIUIAHTAINH:
) KOMITIO3UTBI, IOJIUMEPBI, ONOKEpaMHKa, METAJUIMYECKUE CTEKIIA, 5
' WHEPTHBIE HAHOMATEPUaJbl, TATAH U TUTAHOBBIC CILUIABBI, METAJUIBI C
s dexTom namaTu Gopmel,
3 Buner matepuanoB, mpuMEHSIEMBIX B MEIULIMHE JJIs1 HMIUIAHTAINH: 5
' OMOpacTBOPUMBIC METAIIJIbI HA OCHOBE MarHus, IIHKA.
4. CtpykTypa U MEXaHUYECKHE CBOIICTBAa HAHOOHOMATEPUAJIOB. 2
5 OyHKIMOHATBHBIE CBOWCTBA HAHOOMOMATEPHAIIOB. 2
5 Kopposuonnsie cBoiicTBA U OHOCOBMECTHMOCTh  PACTBOPUMBIX 5
' HaHOMAaTepHUaloB HA OCHOBE MarHus, IIMHKA.
Hroro 12

3.5. Ha3panue TeM NPaAKTHYECKUX 3aHATHH B TOM 4YHC/Ie NPAKTHYECKOH NMOATOTOBKH U
KOJIHYEeCTBO YacOB 10 CeMeCTPaM H3y4YeHHUs1 Y4eOHOM JMCIUILTHHBI (MOAYJIst).

Neni/nm

Ha3Banue TeM NPAKTHYECKUX 3aHATHH Y4eOHOUH THCHMILINHBI
(Moxyis)

CemecTpsl

3




2

3HaKOMCTBO C BUAAMHU CTPYKTYp HaHOOHMOMAaTEpHaJIoB,

Onpenenenrne MEXaHNYECKUX XapaKTEPUCTHK,

AHann3 U3MeHEHHsI MEXaHNYECKUX CBOMCTB B HAHOJMAIa30HE

Ananu3 GyHKIMOHAIBHBIX CBOMCTB HAHOOMOMATEPHAJIOB

AN R A

Merto1bl MCCIIEIOBAHUI HAHOYACTUI] U HAHOMATEPUAJIOB

30H10Basi MUKPOCKOMIHS (AaTOMHBIN CHJIOBOM MUKPOCKOIT)

30H10Basi MUKPOCKONUS (AaTOMHBIN CHJIOBOM MHUKPOCKOI)

@OyHKIMOHAIbHBIE CBOWCTBA HAHOOMOMATEPHAJIOB

10.

@OyHKIMOHAIbHBIE CBOWCTBA HAHOOMOMATEPHAJIOB

11.

Koppo3nonusle  cBoiicTBa ¥ OHOCOBMECTUMOCTH  PAaCTBOPHUMBIX
HaHOMATEPHUAJIOB HAa OCHOBE IIUHKA.

W [ WWWW MWW W W W w| w

12.

Koppo3uonusle  cBoiicTBa ¥ OHOCOBMECTUMOCTH  PAaCTBOPHUMBIX
HaHOMAaTepHaJIOB HAa OCHOBE MarHusl.

Hroro

3.6. JIabopaTOpHbI NPAKTHUKYM

He npenycmotpen

3.7. CamocTrosiTe/ibHas padoTa 00y4aromerocs
3.7.1. Buast CP (AYAUTOPHASA PABOTA)

Ne Tema CP Buasi CP
ceMecTpa

Bcero
4acoB

2 3 4

3 (DYHI[aMeHTaHBHBIC pa60Ta C JICKIIUOHHBIM MaT€pHajioM,
OCHOBBI CaMOCTOSATEIIbHOC N3YUCHUEC OTACIBbHBIX TEM
HAHOTEXHOJIOT Mt JUCHUITIINHBI,

3 OcobeHHOCTH MOMCK ¥ 0030p JIUTEPATYPhI M JICKTPOHHBIX
(bu3HUecKux HUCTOYHHUKOB; YTCHUE U U3yYCHHE YUCOHUKA U
B3aMMO/JICHCTBUIA Ha | y4eOHBIX TOCOOUH.

HaHOMAacIITabax

3 OYHKIMOHAIbHBIE pelIeHne MPAKTUYECKUX 3aJJaHUM;
CBOICTBA
HaHOOMOMAaTEepPUaIoOB

3 MexaHnu3MBbI pelIeHre NPakTUYECKUX 3aJIaHHi;
B3aNMMOACUCTBUS
JKUBOM U HEXKUBOM
MaTepuu

HUTOTI'O 4yacoB B cemecTpe:

36

3.7.2. Buasl CP (BHEAYJJUTOPHASI PABOTA)

Ne Tema CP Buanr CP
cemecTpa

Bcero
4acoB

2 3 4




OdynnameHTanbHbie | PaboTa ¢ JIGKIIMOHHBIM MaTepUaIOM,
OCHOBBI CaMOCTOSITENIbHOE U3YyUEHHUE OTAEIbHBIX TEM 18
HaHOTEXHOJIOTUH JCITUTUIAHEI;

2. Ocob6ennoctu MIOMCK U 0030p JTUTEPATYPhl U AIEKTPOHHBIX
(buzmuecKux HMCTOYHHUKOB; YTCHUE U U3yUyEHUE YUeOHUKA U 18
B3aMMOJICHCTBHI Ha | y4eOHBIX MTOCOOUIA.
HaHOMacmTabax

3. OYHKIIMOHATBHBIC [ToaroroBka K MPaKTUYECKUM 3aHSATHUSM,
CBOICTBa MOJTrOTOBKA K JICKITUSIM 18
HaHOOHMOMAaTEepHAIIOB

4. MexaHu3Msl Odopmiienue MyJIbTUMEIUITHBIX PE3eHTAUN
BSaI/Il\/IUOJIefICTBI/Iﬂ 5 y4eOHBIX pa3/IesIoB, KOHCIIEKTUPOBAaHUE 18
JKUBOU U HEKUBOU HCTOYHHUKOB.
MaTepuu

HUTOI'O yacoB B cemecTpe: 72
3.7.3. IlpuMepHasi TeMAaTHKA KOHTPOJbHBIX BONIPOCOB

Cemectp Ne 3.

1. OcHOBHBIE TIOHSTHSI M OMNpPECIICHWs] B HAyKe O HAHOCHUCTEMax W B HAHOTEXHOJOTHH.
[IpuMepsl MPUPOIHBIX U UCKYCCTBEHHBIX HAaHOOOBEKTOB M HAHOCHCTEM: OCOOCHHOCTH UX
(GUBUYECKUX M XUMHUYECKUX CBOMCTB. Mertoasl HaHoTexHojorwid. Kiaccudukarms
HaHOMAaTEPHAJIOB 10 Pa3MEPHOCTH (C IPUMEPAMHU).

2. Oco0OeHHOCTH TMOTJIONIEHUSI U TPEIOMJICHHS] CBETa B HAHOCTPYKTYPHUPOBAHHBIX Cpelax.
KadgectBennoe oOmbsicneHue »Tux 3ddexroB. PoToHHbIE KpucTauibl. [IpuHImn nefcTBus.
Oco0eHHOCTH MarHUTHBIX CBOMCTB HAHOOOBEKTOB.

3. Onrtuueckoe paspenieHue u nudpakuoHasii npeaen. KondokaibHas MUKPOCKOTIHSI.

4. HanoauarHoctuka ¢ TOMOIIBIO AJIEKTPOHHBIX M HOHHBIX Iy4KOB: JHArHOCTHKA U
MuKkpoaHanus. [IpocBeunBaroriast 3MeKTpOHHAsI MUKPOCKOTHS U CKAaHUPYIOIIAst AIEKTPOHHAs
MUKPOCKOTHS: MPUHIIUI pabOThI, BO3MOKHOCTH U OTPAaHUYEHUSI.

5. HanokoMMIO3UTHI: OTAMYME OT MHUKPOKOMIIO3UTOB, JAUCIEPCHOCT U (OpMa YaCTHII
HATOJIHUTEIS.

6. HaHnoKoMIO3UTHI C MOTMMEPHONM MaTPHUILICH: TUIIBI MATPUILL U HATIOJTHUTEIIS.

7. Kinaccudukanus marepuaioB Mo OTKIUKY OpraHU3Ma.

8. Ouenka OMOCOBMECTUMOCTH METANIMYECKUX MaTepuanoB. Koppo3noHHas CTONKOCTh
OMopacTBOPUMBIX MaTepuaioB. [IpuHUUNBI, MexaHU3MBI KOppo3uu. HaHnomarepuansl ¢
a3 pexTom mamaTu Gopmal.

9. HazoBuTe BUBI CTPYKTYp METAIUTMYECKUX HAHOMATEPHAJIOB.

4. OHeHO'—lHLIe MaTepuaJbl 1Js1 KOHTPOJIA YCIIEBACMOCTH U PE3yJIbTATOB OCBOCHUSA

y4eOHOH THCUMILINHBI (MOLYJIs1)

4.1. IlepeyeHb KOMIETEHIUI U HHANKATOPOB TOCTUKEHUS] KOMIIETEHIUI ¢ YKa3aHUEM

COOTHECEHHBIX ¢ HUMH 3aIlVIAHUPOBAHHBIX Pe3yJIbTATOB 00y4eHHs 0 AucuuIInHe. Onucanue
KPHUTepHeB M IIKAJ OLCHMBAHUS Pe3yJbTATOB 00y4eHHsl 10 AUCHHUIIMHE
Koa u ¢popmynupoBka KOMIETEHINH:

OIIK-5. CrocobeH ywyacTBOBaTh B CO3JaHUM M pEAIM3alMU HOBBIX TEXHOJOTHH B cdepe
npoecCUOHANBHOW  JEATENbHOCTH W KOHTpOJie UX OMOJOrMYecKodM 0e30macHOCTH ¢
UCTOJIb30BAHUEM KUBBIX OOBEKTOB.



I1IK-2. CnocobeH mpoeKTHpOBaTh U COIPOBOKIATH CO3IAaHUE, UCCIEJOBAaHUE, MOJACIUPOBAHUE U

OKCILTyaTalluil0 HaHOMAaTCpHuajoB,

HAHOOOBEKTOB U HAHOCHCTEM,

IMPUMCHCHUC TIPOLCCCOB

HAHOTCXHOJOI'MM U HAHOAUMAarHOCTUKH B MCIUIIMHEC, q)apMaI_[eBTI/IKC 1 OMOTCXHOJIOTHH.

OTBeYaer oT
51% nmo 75%

Koa n Pe3yabraTsl Kputepunu onieHnBaHus pe3ynbTaToOB 00y4eHUS
HAMMEHOBaHUe 00y4eHHs Mo
HHAMKATOpa JUCHHUILIMHE 2 3 4 5
JOCTHIKEHH S («He («Y moBnerBopu | («Xopormio («OTmaHO»)
KOMIIETeHIIHH YIIOBIIETBO -TEIIEHOY) »)
pu-
TEJIbHO)
OIIK-5.1. 3nate ocHOBHBIE | OOyuarorn | OCHOBHEIE OO6yuaromr | OCHOBHBIE
Hcrons3yer 0COOEHHOCTH uiics ¢busndeckue u | miics 0COOEHHOCTH
SHAHUS O MIOBEICHUS W | IpaBWIbH | XUMHYECKUE NPaBUIBH | TIOBEICHHUSI u
TeOpEeTHYECKHX M3MEHEHUS 0 OTBEYaer | sIBJICHUS, 0 OTBEYAaeT | U3MEHEHMUSI
. o o
OCHOBAX H CBOWCTB gag;ee (dbyHIaMeHTa b g; 0;6 % IO | CBOWCTB
HaHOCTPYKTYPHBIX 0 HBIE TIOHATUS (] HAHOCTPYKTYPHBI
MPaKTHIECKOM PYKTYP ’ PYKTYP
OmLITE MaTepraloB TIPU | TECTOBBIX | 3aKOHBI U | BOIPOCOB. | X MaTEpHAIIOB IPU
MeXaHHYECKOM, BOIIPOCOB. | TEOpPHH, MEXaHHYECKOM,
WCTIOJIb30BAHHS
JHEPTEeTHYECKOM | Jexariue B SHEPreTHYECKOM U
Pa3IMYHBIX
6 WHBIX OCHOBE WHBIX
VIOTOTIHICCKIX BO3/EUCTBUSIX. HAHOTEXHOJIOTH BO3JIEUCTBUSIX.
00BEKTOB B i, HO HE yMeeT 06 .
AIOIINICS
MIPOMBIIIEHHBIX 060611ATh, yqaromt
OTBEYAET
OMOTEXHOIIOrNYEe AHAIIM3UPOBATH
CKHUX ITPOLECCAX; ,  NPUMEHATH TpaBUIIbHO Ha
90% u Oonee
3HaHUS
. BOTIPOCOB.
OO0yuaromuiics p
IPaBUIBHO
OTBEYAET oT
51% mno 75%
BOIIPOCOB.
OIIK- 5.2. Vmerpb obbsacante | OOydatom | Mmeer Obyuqaromt | O6bsiCHsICT
Hcmons3yer Teoperndeckue u | MACA MIPENCTABIICHUE | HICS TEOPETUYECKUE U
SHAHMUS O SKCTIepuMenTanp | PABWIBH | O IPaBUJIbH | DKCIIEPUMEHTAJIbH
TepCIIeKTHBHBIX ble 3aBHCHMOcTH | © OTBEYACT | TEOPETHYECKUX | O OTBEYACT | bIE  3aBHCHMOCTH
o .
HaIpaBJICHUSIX CBOIICTB Meree = ot 76% 10 CBOP_I_CTB
. 50% skcniepuMenTan | 89% 00BEMHBIX
HOBBIX 00BEMHBIX
TECTOBBIX | BHBIX BOIIPOCOB. | HAHOCTPYKTYPHUPO
OMOTEXHOJIOrHYE | HAHOCTPYKTYPHPO .
BOIIPOCOB. | 3aBHCHUMOCTEH BaHHBIX
CKUX pa3paboTOK; | BaHHBIX
HaHOMaTepuana MaTepuajoB  OT
MaTepHaJIOB OT
X, HO HE 3HaeT pa3mepa
pasmepa METO/IBI ux CTPYKTYPHOTO
CIPYKTYpHOTO NOJTy4EHUs], He 3JIEMEHTa
SJICMCHTA yMeeT HaHOMaTepuala.
HaHOMaTcpHana. IIPOrHO3UPOBAT Obyuatomuiics
b CBOMCTBa OTBEYAET
BEIIECTBA IO MPaBUIBHO Ha
3aBHCUMOCTSIM. 90% wu Oomee
Obyuatommiics BOIPOCOB.
PaBUIBHO




BOIIPOCOB.

OIIK- 5.3. | Bnaners: OOyuarom | Brnageer OO6yuaron | Merogamu
MPUMEHSIET METOJaMH uics METOJaMH umcs OpraHHU3aINN
KPUTEPUU OIICHKH | OpraHU3aluu MPaBWIbH | ITOMCKA npaBwibH | UHTEpHET-
a¢pexTuBHOCTH WuTepHer- 0 OTBeuaer | MHPOpPMaIUH, | O OTBEYAET | PECypcoB TUIS
OMOTEXHOJIOTHYEC | pPECypCcoB IUIsl | MEHee HO He Moxer | oT 76% mo | cbopa
KHUX TIpolieccoB B | cOopa 50% POBOAUTH 89% MEKAUCHUTLTAHAD
Pa3InYIHbIX MCXKIUCHUIIMHAPD TECTOBBIX MCKIUCHUILIIMH | BOIIPOCOB. HBIX 3HAHUH B
chepax HbIX 3HAHUW B | BONPOCOB. | apHBIC CBS3U W obnacTtu
JeTebHOCTH, obnactu 00001AaTh COBPEMEHHOM
COBPEMEHHOMN JaHHbBIE. HAyKH 0
HayKH 0 OO6yuaromuiics HaHoMaTepuasax,
HaHOMaTepuaiax, IIPaBUWIBHO KBaJTM(PHUITUPOBaH
OTBEYaeT oT HOTO 0000IIeHUS
51% mo 75% Hay9HBIX TAHHBIX.
BOIIPOCOB. Ooyuatomuiics
OTBEYaeT
NIPAaBWIBHO Ha
90% wu OGonee
BOIPOCOB.
IK-2.1. 3HaTh O6yuqaror; | OcHOBHBIE OOydaronr | 3HaTh OCHOBHEIE
Hcmone3yer OCHOBHEIE 17058 0COOCHHOCTH ucs 0COOCHHOCTH
3HaHUA 0 | ocobeHHocTH IIpaBUJIbH IIOBCACHUA " | IpaBUJIbH IIOBCACHU A u
METOINIECKUX MOBEICHUS W | O OTBEYAET | M3MCHEHUS 0 OTBEYAET | UBMEHEHUS
OCHOBax HA3MEHEHUS MEHee CBOICTB ot 76% 110 | CBOWCTB
MPOEKTUPOBAHUS; | CBOHCTB 50% HAHOCTPYKTYpH | 89% HaHOCTPYKTYPHBI
ycTpoiicTee HaHOCTPYKTYPHBIX | TECTOBBIX | BIX BOIPOCOB. | X MaTEpPHAJIOB IIPU
COBPEMEHHOU MaTepHajoB TIPH | BOPOCOB. | MAaTEPHAIIOB, HO B3aMMO/JICHCTBUH
HCCIEN0BATENBCK | B3aUMOACHCTBUU HE MOXKET YKUBOU U HEXUBOU
ot U | KUBOH M HEKHUBOU OOBSACHATH MaTEepUH.
BBIYUCIHUTEIBHON | MaTepuu. B3aUMOJICHCTBU .
N OO0y4aromuiics
TEXHUKH u € OKHUBOU W
. oTBEYaeT
MeTo/Iax, HEXUBOU
MPAaBUIBHO Ha
MPUMEHSIEMBIX MaTepHHU.
90% wu Oonee
Il BBITIOTHEHUS .
o OO0y4aromuiics BOIIPOCOB.
KOHKPETHO
MPaBUJIBHO
HAy4IHO-
oTBEYaeT oT
HCCIIEIOBATENLCK
. 51% mo 75%
ol paboThI.
BOIIPOCOB.
[K-2.2. YwMmerpb Ha | OOyuaror | Ha ocroBanum | OOyuatomnn | YMeTs Ha
Criocoben OCHOBaHUU niics SKCIIEpUMEHTAN | HHCS OCHOBAaHUU
HCIOJIb30BATh 9KCHEPUMEHTANbH | MPAaBUJIbH | BHBIX JaHHBIX, | IPABWIBH | SKCIEPUMEHTAIBH
METOIUKH BIX JIAHHBIX | O OTBEYAET | MPOTHO3UPYET | O OTBEYAET | BIX JTAHHBIX
KOMITJICKCHOTO MPOTHO3UPOBATH MeHee MOBE/ICHUE oT 76% 10 | MPOrHO3UPOBATh
aHaIM3a HOBEIECHUE 50% HaHoMaTepuan | 89% IOBENECHUE
CTPYKTYpPBI W | HAHOMATEePHAJIOB. | TECTOBBIX | OB, HO | BOIIPOCOB. | HAHOMATEPHAJIOB.
CBOICTB BOIPOCOB. | COBepIIacT .
OO0y4aromuiics
HaHOCTPYKTYPUPO (hakTHueckue
oTBeYaer
BaHHBIX OIITOKH.
. MPaBUIIEHO Ha
MaTepuaioB g OO0yuaromuiics o
. 90% wu Oonee
WCITBITAaHUM MIPaBUIIEHO
BOIIPOCOB.

MHHOBAIIMOHHOMI

OTBC€YACT oT




MPOAYKLIHHU 51% nmo 75%
HAHOMH]TYCTPHH. BOIIPOCOB.
[IK-2.5. Bnaners Obyyarom | Bianeer Obyuatomr | Bnangers
VYuactByer B METOaMU uics METOaMHU uiics METOAMHU
pa3paboTke MOATOTOBKH NPaBUIBH | MOJATOTOBKH NpPaBWIbH | TIOArOTOBKH
HAHOTEXHOJIOTHYE JaHHBIX IS 0 OTBeYaer | JaHHBIX, HO | O OTBEYaeT | JaHHBIX JUIst
CKHUX TIPOIIECCOB M | HHTEPIPETAlluk | MEHee oOyuvarommiicss | ot 76% 10 | MHTEpIIpeTauu
METO/I0B PE3yNIbTaTOB 50% UCTIBITHIBAET 89% pe3yNbTaToOB
HAHOAWATHOCTUKU Hay4HO- TECTOBBIX | CIOKHOCTH B | BOIPOCOB. | HAy4YHO-
; BBIOMpAET | MCCIEAOBATENbCKO | BOMPOCOB. | MHTEPIPETAIIUH HCCIIEIOBATEIIBCK
anmapaTypHoe i paOoTHI. pe3yabTaTa. He oii paboTEHI.
oopmiieHue MOHUMAET OO6yuaronuiics
MPOIIECCOB B3aUMOJICHCTBH OTBEYaeT
OMOTEXHOJIOTHH, € OKUBOH W MPaBUIBHO Ha
MPOU3BOAUT  €ro HEKUBOU 90% wu Oomee
pacuer; TKaHEH. BOIIPOCOB.
aHAJTN3UpPYeT OOGyuaromuiics
PE3yIbTATHI MPaBUIIBHO
MOTY4EHUS 17§ oTBEYaeT  OT
TECTHPOBAHUS. 51% no 75%

BOIIPOCOB.

4.2. TunoBble KOHTPOJbHbIE 3aJaHUSl WJIW HHbIE MaTepuaJibl, He0OXOAUMBbIE IS

OllcHUBAaHUSA pe3yJbTaToB

o0yyeHus: 1O

Y4eOHOH MCHUILINHE,

COOTHECEHHBIX

C

YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHON NporpaMMe HHAUKATOPAMH JOCTUKeHUS KOMIIeTeH Ui

Koa v HamMeHnoBanue
HHAUKATOPA JTOCTHKEHUSI
KOMIIeTeHIIUH

Pe3yabTarnl 00y4eHus no
AUCHUILINHE

OueHo4yHbIE CpeCcTBA

OIIK-5. Cnocoben
y4acTBOBAThH B CO3/IaHUU U
pealii3aiyi HOBBIX
TEXHOJIOTHi B chepe
podeccHoHaIbHON
JESITEILHOCTH U KOHTPOJIE UX
OHOJIOrHYECKOM
0€30I1aCHOCTH C
HCIIOJIb30BAHUEM KUBBIX
0O0BEKTOB.

3nams OCHOBHBIE OCOOCHHOCTH
MOBE/ICHUS U U3MEHEHHUS CBOMCTB
HAHOCTPYKTYPHBIX MaTepUalioB

npu MEXaHUYECKOM,
SHEPTeTHYECCKOM u WHBIX
BO3JIEUCTBUIX.

Ymemso OOBSICHUTD
TEOPETHYCCKUE 51
JKCIIEPUMEHTATbHBIC

3aBUCUMOCTH CBOMCTB OOBEMHBIX
HaHOCTPYKTYPUPOBAHHBIX

MaTepUasoB oT pazmepa
CTPYKTYPHOTO 3JeMEHTa
HaHOMaTepuana.

Bnaoemv MeTomamMu
opranuzainuu MHTEpHEeT-
pecypcoB amst cbopa
MEXTUCIUIUTMHAPHBIX 3HAHUN B

Tect wim nucbEMeHHast
paborta




001acTi COBpEeMEHHON HAYKH O
HaHOMaTepHuaiax,

[1K-2. Crocoben
HpOGKTI/IpOBaTI) nu
CONIPOBOXIATh CO3JaHHE,
HCCIICA0BaHNE,
MO/ISTUPOBAHUE U
JKCIUTyaTaIU IO
HaHOMaTEpPHUaJIOB,
HAHOOOBEKTOB U
HAHOCUCTEM, HpI/IMeHeHI/IC
MPOIIECCOB HAHOTEXHOJIOT U
U HAHOIWUArHOCTHUKHU B

3namb OCHOBHBIE OCOOCHHOCTHU
MOBEJICHUSI U U3MEHEHHUS CBOMCTB
HAaHOCTPYKTYPHBIX MaTEpPHAJIOB
P B3aUMOJICHCTBUU >KUBOW U
HEKHBOW MaTEpUU.

Ymemso Ha OCHOBaHHU
SKCIIEPUMEHTAIIbHBIX JTaHHBIX
MIPOTHO3UPOBATH MOBEIEHNE
HaHOMaTEPHAJIOB.

Bradems MeTO1aMu IOATOTOBKU

TecTt niu nucbMeHHas
paborta

MeIUIHE, (hapMarieBTHKE U
OMOTEXHOJIOTHUH.

JAaHHBIX IJI I/IHTepHpeTaHI/II/I
PE3yNIbTaTOB HAYIHO-
HCCIE0BATEIHCKON PaOOTHI.

5. YueOHO-MeTOAMUYECcKOe 00ecnieyeHue Y4eOHOM M CUMIIMHbI (MO1YJIs1)

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHOM JTUTEPATYPBbI, HEOOXOAMMOM 1)1 0CBOCHHS
y4eOHOM AMCUMIIMHBI (MOLYJIs1)

Hannuue
MeYaTHBIX U (WJIH)
No JJIEKTPOHHBIX
HanmenoBaHue nedaTHBIX U (MJIH) SJIEKTPOHHBIX 00pa30BaTEIbHBIX
00pa3oBaTEIbHBIX
n/n 1 MH(OPMALIMOHHBIX PECYPCOB "
MH(OPMALMOHHBIX
pecypcoB
OcHoBHas1 JuTEpaTypa
1 OcHoBbl HaHoTexHosorun : yueOnuk / [H. T. Kysnemos, B. M.
HoBotopues, B. A. Ka6pes, B. WI. Maprosnun]. - 4-e u3z. - Mockaa : 5
JlaGopartopust 3nanuii, 2023. - 397 ¢. - ISBN 978-5-93208-356-7. -
TeKCT : HemoCpeACTBEHHBIN.
2 OcHoBbl HaHoTexHosoruu : yueObHuk / H. T. Kysuenos, B. M.
Hosotopues, B. A. XXabpes, B. 1. Mapronun ; xynoxuuk U. E. u .
MapeB. — 3-e uza. — Mockaa : JIaboparopwus 3nanuii, 2021. — 400 COTPAHITICHHbIH
c. — ISBN 978-5-906828-26-2. — TekcT : a1ekTpoHHbli // Jlans : AOCIYH
ANEKTPOHHO-OMOTHOTeYHAs cucrema. — URL:
https://e.lanbook.com/book/176415 (mara oGpamenus: 03.04.2025).
— Pexxum goctyna: Ans aBTOpU3. MOJIb30BaTENEH.
JonoaHuTeILHAS JUTEPATypa
1 OcHoBbl HaHoTexHonoruu : yueOnuk / [H. T. Kysneunos, B. M. | HeorpannueHHsblit
HosoTtopues, B. A. XKa6pes, B. 1I. Mapronun]. - 4-e u3za. - Mockaa : JIOCTYI
Jlaboparopus 3Hanuit, 2023. - 397 ¢. - ISBN 978-5-93208-356-7. -
TexcT : HemoCpeICTBEHHBIN.



https://e.lanbook.com/book/176415

2 OcnoBel HanotexHoyoruu : yueOnuk / H. T. Kysuemos, B. M.
Hosotopues, B. A. JKabpes, B. 1. Mapronun ; xynoxuuk W. E.
MapeB. — 3-e u31. — Mocksa : Jlaboparopus 3nanwmii, 2021. — 400
c. — ISBN 978-5-906828-26-2. — TekcT : anexkrponHsii // Jlans :
AIEKTPOHHO-OMOIMOTeYHAs cucrema. — URL:
https://e.lanbook.com/book/176415 (mara oGpamienus: 03.04.2025).
— PexxuM pocTyma: 11t aBTOpPH3. MOJIb30BATEICH.

Heorpannuennsiit
JIOCTYII

3 OcnoBbl HanotexHojoruu : ydeOnuk / [H. T. Kysnemos, B. M. | HeorpannueHnsrit
Hogotopues, B. A. Kabpes, B. 1. Maprosnun]. - 4-e u3zz. - Mockaa : JIOCTYTI

Jlaboparopus 3uanumii, 2023. - 397 ¢. - ISBN 978-5-93208-356-7. -
Tekcr : HenmocpeACTBEHHBIN.

4 OcHoBbl HaHoTexHojoruu : ydeObnuk / H. T. Kysnemos, B. M.
Hosotopues, B. A. JKabpes, B. 1. Mapronun ; xynoxuuk U. E.
MapeB. — 3-e 3. — Mocksa : Jlaboparopus 3Hanwmii, 2021. — 400
c. — ISBN 978-5-906828-26-2. — Tekcr : 3ne1<Tp0HHLH71 // Jlans :
ANEKTPOHHO-OMOIMOTe HAs cucTema. URL:
https://e.lanbook.com/book/176415 (nara O6paIHeHI/I${ 03.04.2025).
— PexxuM focTyma: 11t aBTOpPH3. TOJTE30BATEIEH.

Heorpannuennsiit
JIOCTYTI

6. MarepuajbHo-TexHUYecKass  0a3a, HeoOXxoguMasi Uil  OCYHIECTBJIEHUS
00pa30BaTeJIbLHOI0 NMPOLECCa MO Y4eOHOM U CHUIINHEe (MOTYJIA)

6.1. MarepunajbHo-TexHHYecKass 0a3a, HeoOXoaUMasi I  OCYHIECTBJIEHUS
00pa30BaTeJIbLHOI0 MPOLECCa MO Y4eOHOM U CHUIINHEe (MOTYJIA)

Tabnuua
HaumenoBanue Buga Anpec (MECTOIIOI0XKEHNE)
00pa3zoBaHus1, yPOBHS 00BEKTAa,
oOpa3oBaHus, MOATBEPIKIAIOIETO
npodeccun HaJIM4Yue MaTepuaibHO-
pod ’ HaumenoBanue oO0bekra, P
CHEIHAIbHOCTH, TEXHUYECKOTO
No MOATBEPKIAIOLIET0 HATUYUE
HaIpaBJICHUS obecnieuenus, (¢
1/ MaTepUaIbHO-TEXHUYECKOTO
MOATOTOBKH (7151 yKa3aHUEM HOMepa
| obecreyeHus, ¢ IepeyHeM OCHOBHOTO
podeccruoHaIbHOTO TaKOBOTO 00BEKTA B
000pynoBaHUS
o0pazoBaHMs), COOTBETCTBHUU C
MoABU/IA JOKYMEHTaMH TI0
JIOTIOTHUTEIHHOTO TEXHUYECKOU
o0pa3zoBaHus WHBEHTapHU3aIH )
1 2 3 4
1 | Beicuree, Hanpasienne | DI'bOY BO BI'MY Munzapasa 450008,
MOJITOTOBKH, Poccuu, Kadenpa meauumuckoi Pecnybnmka
06.04.01 buousorus, ¢u3uKu 1 HHOOPMATHKH bamkoprocras,
HaMpaBJIEHHOCTh Y4eOHbIe ayIUTOPUH: Kuposckuii paiioH,
(mpodub) Ne 344,345,346,347,402: r. Ya,
MOJTrOTOBKU Mebens: yi. [Tymrkuna,96/98,
buonanorexnosoruu u | Komnerorepasie cTossl — 16 mT 7 xopm, 3 3Tax
HaHOCTPYKTypHupoBaHH | CTynps — 30 T
ble OoMaTepHabl OcHoBHOE 000pyI0BaHHUE:!
WurepakTuBHas gocka-1 mr.
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Kowmmerotep - MOHOOIIOK -16 1T
MYJbTUMEAUMHBIN NPOEKTOp -1 1T
VYuenudeckas gocka — 1 mr
Bo3M0XXHOCTh HOJIKIIOUCHHS K CETH
WHTEPHET

Kabuner CPO 402

6.2. CoBpemenHbIe nnpodeccnoHaIbHbIe 0a3bI JAHHBIX, HTHPOPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBbI

6.2. CoBpemenHbIe npodeccnoHaNbHbIe 6a3bI JAHHBIX, HTHPOPMALIMOHHbIE CIIPABOYHbIE
CHCTEeMBI

1. http://medbiol.ru - Caiit nys 06pa3oBaTEIbHBIX U HAYYHBIX IIEJICH.

2. http://www.biochemistry.org - Caiit MexayHapoanoro oumoxumudeckoro oodmiectsa (The
International Biochemical Society).

3. http://www.clinchem.org - Caiit xypuana Clinical Chemistry. Opran AmepukaHCKOM

accooIMaluKk KIMHUYeckoi xumuu - The American Association for Clinical Chemistry (AACC).
(MexnayHapoHOoe OOIIECTBO, OOBEIMHSIONIEE CIEIHAIMCTOB B 00JIACTH MEIUIIMHBI, B cdepy
HpOCbeCCI/IOHaJ'II)HBIX I/IHTepeCOB KOTOpI)IX BXOJAT. KIMHUYCCKasA XUMHA, KIMHUYCCKast na6opaTopHa$[
HayKa U jJabopaTopHasi MEAUIINHA).

4. http://biomolecula.ru/ - Gwomomnekyma - calT, MOCBAMIEHHBIA MOJEKYISIPHBIM OCHOBAM
COBPEMEHHOUW OHMOJIOTMHM M TPAKTHYCCKUM MPUMCHCHHSIM HAyYHBIX JOCTHIKCHHH B MEIUITUHE M
OMOTEXHOJIOTHH.

d. https://www.merlot.org/merlot/index.htm - MERLOT - Multimedia Educational Resource
for Learning and Online Teaching.

6. www.elibrary.ru - HamuoHamsHas —OuOmuorpaduueckas 0a3a JaHHBIX HAY4HOTO
nutupoBanus (mpodeccruonabHas 6a3a TaHHbBIX)

1. WWW.SCOPUS.COM - KpynHeimas B Mupe enuHas pedeparuBHas 0aza JaHHBIX
(mpodeccronanbHas 6aza TaHHBIX)

8. WWW.pubmed.com - aHrJIOs3bIYHAs TEKCTOBas 0a3a JaHHBIX MEIUIMHCKHX U
OnoJslornueckux myonukamnuii (mpodeccuonaabHas 6a3a JaHHBIX).

9. http://www.studmedlib.ru/ - muoronpodmibHbI 00pazoBareabHbIN pecype "KoHCymbTaHT

CTyleHTa" SBISIeTCS ANEKTPOHHO-O0nbnuoreunoi cuctemoii (3bC), npenocTaBisiomen 10CTyn yepe3
ceTb VIHTEepHET K yueOHOH JIuTepaType U TOMOJIHUTEIbHBIM MaTepualiaM, B TOM YHCIIe ayAuo, BUJEO,
aHUMAalUK, UHTEPAKTUBHBIM MaTeprallaM, TECTOBBIM 3aJaHUAM U JP.

10.  http://e.Janbook.com - >1eKTpOHHO-OUOIHMOTEUHAs cUCTeMa U31aTelbeTBa «JlaHby - pecypc,
BKJIFOUAIOIIMKA B ceOsl 2JIEKTPOHHBbIE BEPCHM KHUI HU3AaTeNbCTBA «JIaHB» M JOpyrux BemyLIuX
U3aTeNIbCTB y4eOHON JIUTEpaTyphl [0 €CTECTBEHHBIM U I'YMaHUTApHBIM HayKaM.

11.  https://www.books-up.ru/ - snekTpoHHO-OMONMOTEUHas cucreMa «Bykam» - 5TO HOBBIi
¢dopmar OUOIMOTEUHOM CUCTEMBI, B KOTOPOM COOpaHbl KHUTH MEAULIMHCKON TEMaTUKHU: 3JI€KTPOHHBIE
BEPCUM KaYECTBEHHBIX MIEPBOMCTOUYHUKOB OT BEYIIUX U3/1aTEIIbCTB CO BCETO MHUpa.

12.  https://rusneb.ru/ - npoekr Poccuiickoii rocynapctBennoit Gubnuorexu. Haunnas ¢ 2004 .
IIpoextr HamumonanbHas snekrtpoHHass Oubnuoreka (HOB) paspabarbiBaercs  Beqymumu
poccuiickumu OubIMOTeKaMu Ipu noanepkke MunuctepcTBa KyasTypsl Poccuiickoit deaepanun.
OcnoBHas nens HOb - obecnieunts cBOOOAHBIN nocTyn rpaxaan Poccuiickoit denepannu ko BceM
W3JIaHHBIM, M3/1aBa€MbIM M XpaHAIIKUMCS B (POHAAX POCCHUICKUX OMOMMOTEK M3AaHUSAM M HAayuYHBIM
paboTaM, — OT KHMKHBIX TAMSTHUKOB UCTOPUU U KYJIBTYPBI 10 HOBEHUIINX aBTOPCKUX MPOU3BEICHHIA.
13.  https://www.ras.ru/ - DSIEKTPOHHBIE BEPCHUM KOJLIEKIHH KypHadoB «Poccuiickoii
akagemum Hayk» (PAH)
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https://www.merlot.org/merlot/index.htm
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http://www.scopus.com/
https://www.studentlibrary.ru/
http://e.lanbook.com/
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https://rusneb.ru/
https://www.ras.ru/

14.  https://dlib.eastview.com/ - koiieKuus XypHaaoB «MeIuIMHA W 3APAaBOOXPAHEHHME» Ha
wiatpopme komnannu NBUC. B koiiekuio BXOIAT KypHAbl Kak 32 TEKYIIMHA TOJ, TaK U apXHB
HOMEPOB.

15.  http://ovidsp.ovid.com/ - TIONHOTEKCTOBas KOJUIEKIUS JKYPHAIOB OT  BELYLIETO
MEXAYHApOJHOTO MEAULMHCKOro wusznarenbctBa LWW, B KOTOpBIX IyOIMKYHOTCSI aKTyalbHbIE
UCCIJIEIOBAHUS U MaT€pUaJIbI 110 PA3IIUYHBIM 001aCTIM MEIULIUHBI.

16.  https:/link.springer.com/ - TOJHOTEKCTOBas KOJUICKIMS  OIEKTPOHHBIX KHHUT H
MOJTHOTEKCTOBAsl IMOJMTEMaTH4YecKass KOJUICKIMs >KypHaJOB H3JarenbcTBa Springer Nature Ha
AHITIMMCKOM S3BIKE 10 Pa3JINYHBIM OTPACIIsIM 3HAHUM.

17.  http://onlinelibrary.wiley.com - HoIHOTEKCTOBEIE KOJUIEKIHH, KOTOPbIE BKIIKOYAIOT B CeOs
Kak TeKyIllMe, TaK U apXuBHbIE BbITyckU U3 Oosiee uem 1700 >xypHanoB u3aarensctBa John Wiley &
Sons, Inc., oxBarbIBatomyie Takue 00OJaCTH Kak T'yMaHHTapHbIE, €CTECTBEHHbIE, OOIIECTBEHHbIE U
TEXHUYECKHE HAyKH, a TAKXKe CEJIbCKOE X0341UCTBO, MEIULIMHY U 3[IpaBOOXPaHEHHUE.

18.  https:/www.cochranelibrary.com - 6a3sl jgaHHbIX KOKpeiiHOBCKO# — OMOMHMOTEKH
NPEIOCTABISIIOT MHOOPMAIMIO M JIOKA3aTelbCTBA UIS MOMACPKKH PEUICHWH, MPUHUMACMBIX B
MEIUIIMHE M JPYTHX OOJNACTAX 3ApaBOOXPAHEHHUS, a TaKKe HHOOPMUPYIOT TeX, KTO IOJIydaeT
MG)II/IHI/IHCKy}O IIOMOIIb. Pecypc I1I03BOJISACT HaﬁTI/I I/IH(bOpMaHI/IIO 0 KIIMHHYCCKHX HCIIBITAHUAX,
KOKPEMHOBCKHX 0030paX, HEKOKPEMHOBCKUX CHCTEMAaTHYECKMX 0030pax, METOIOJIOTHYECKUX
HUCCIICAOBAHUAX, TEXHOJIOTHMYECKHX N JKOHOMHYECKUX OII€HKax IIO OHpejleHeHHOP'I TEMC HWIN
3a00JIEBAHUIO.

19.  https://www.orbit.com/ - 6a3a JaHHBIX HaTEHTHOTO MOMCKA, OOBEINHAIOMAS HHPOPMALHIO
o Oonee yem 122 MWIIMOHAX MaTeHTHBIX MYyOIMKAlUM, MoyydeHHYI0 u3 120 MexXITyHapOoTHBIX
MAaTeHTHBIX BEIOMCTB, BKitodass Pocllatent, BcemupHylo opraHuzamuio HWHTEIJIEKTyaIbHON
coocteennocTu (BOUC), EBponeiickyro maTeHTHYIO OpraHu3aIuio.

20. http://search.ebscohost.com/ - TOJHOTEKCTOBas KOJUICKIMS, KOTOpas BKIrouaer 144
AJIEKTPOHHBIC KHUTU OT BEAYIIUX HAYYHBIX W YHUBEPCUTETCKHUX HW3JIAaTEIhCTB W OXBATHIBACT BCE
JTUCITUTITUHBI, U3y9aeMbI€ B MEIUIIMHCKOM BY3e€.

21.  https://nmal.nucleusmedicalmedia.com/home - 6a3a n3o6paxenuii Nucleus Medical Art
Library (NMAL). Co3mannas Nucleus Medical Art, NMAL coaepXuT pacTylIyr KOJUICKIHIO
BBICOKOKAQUECTBEHHBIX HJUTIOCTPAIIMA W aHUMalUi, H300paKaroluX aHATOMHIO, (H3HOJIOTHIO,
XUPYPTHUIO, IAaTOJIOTHIO, OOJE3HH, COCTOSIHUS, TPAaBMbI, AMOPHUOJIOTHIO, THCTOJOTHIO W JPYrue
MEIUIIUTHCKHE TEMBI.

22. www.jaypeedigital.com - kommekcHas maTGopmMa MEIULUHCKAX PECYPCOB I CTY/IEHTOB,
MpernojaBaresield, HaydyHbIX M MEAMIMHCKUX pPaOOTHUKOB OXBaTbiBaeT Oojiee 60 MeEAMLMHCKHUX
CHEIHaTbHOCTEH, BKIIIOUasi CMEKHBIE 00JIACTH — CTOMATOJIOTHIO, YXO/ 33 00JIbHBIMHU, (PU3HOTEPAITHIO,
dapmakonoruro. [udposoit koutent JAYPEE DIGITAL comepXUT KIMHUYECKYIO IHATHOCTHKY,
nabopaTropHble HCCIEIOBAaHUS, COBPEMEHHbIE XUPYPTrUUYECKUE MPOLEAYpPhI, KIMHUYECKUE METOIbI
OT JIy4IIUX CIELHAIMNCTOB OTPACIIU IO BCEMY MUDY.

23. https://eduport-global.com/ - snekrpoHHast OMOIMOTEKAa MEAULIUHCKON TUTEPATyphl OT
CBS Publishers & Distributors Pvt. Ltd., ogHoro u3 Benynux nznarensctB Ha Munuiickom
CYOKOHTHHEHTE, U3BECTHOTO CBOMMHU Ka4€CTBEHHBIMHU YUeOHUKAMU MO0 MEIUIIMHCKUM HayKaM U
TEXHOJIOTHIM

6.3. JInneH3noHHOe U CBOOOIHO PaCNpoOCTPaHsieMoe MPorpaMMHoOe ofecrieyeHue, B TOM
4yHcJie 0Te4eCTBEHHOI 0 MPOM3BOJACTBA

Ne
Kox I'ne
/ HaumenoBanue Onucanue ITocraBimk
I -BO YCTaHOBJIEHO
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. [llpaBa Ha mnporpammy mins OBM| Onepamuonnas |200 000 Kagenps u
KOpIOpaTUBHAs JULIEH3US Ha| cucTema «Co¢naiin  |moapaszaeneHus
crenyaibHblii Habop mporpammubix| Microsoft Tpeiim» YHuBepcutera
npoaykroB  Microsoft  Desktop| Windows +
School ALNG LicSAPK OLVS E 1Y| oducHbiii naker
AcadenicEdition Enterprase Microsoft Office

. (llpaBa ©Ha mnporpammy ia OBM| Opranusanus 25 000 JlexunonHsle
Habop BeO-cepBucoB,l BKC Microsoft «Codtnaitn  |aynuTopun
MPEIOCTaBIISIOIINX JIOCTYI k| Teams Tpen» Kadenpor u
pa3IUYHbIM IIpOrpaMMaM U ycilyram [0/Ipa3iesieHus
Ha ocHOBe Tuiatdopmbl Microsoft YHupepcurera
Office mnst oOpazoBanust Microsoft
Office 365 A5 for faculty - Annually

. llpaBa ©Ha mporpammy mis OBM| AntuBupycHas |175 000 Cepsepa,
CUCTEMa AHTUBHMPYCHOM  3alIUTHI| 3alIUTa 0 «Co¢rnaitn  |kadenpsl 51
MIEPCOHAIBHBIX KOMIIBIOTEPOB| (poccuiickoe Tpeii» Mo/ipa3iesieHus
Dr.Web Desktop Security Suite| I1O) VHuBepcurera
Komnnekcnas 3ammra +  LleHTp
yIpaBieHUs

. [llpaBa Ha mnporpammy miusi OBM| AutuBupycHas |450 000 Kadenpst 51

CHUCTeMa AaHTUBUPYCHOW  3alUTHI| 3allluTa «Co¢rnaitn  |moapa3neneHus
pabounx craHmuid W  (PaioBBIX| (POCCHUICKOE Tpen» YHuBepcurera
cepeepoB  Kaspersky  Endpoint| I1O)
Security IS om3Heca —
Crannmaptaeii Russian Edition. 500-
999 Node 1 vyear Educational
Renewal License

. [IIpaBa Ha mporpammy mist 9BM Oducnprii maket |120 000 Kadenpsr u
Oducnoe nmporpamMmHoe (poccuiickoe «Codrnaitn  [moapa3aeneHus
obecnieuenue MoitOduc I10) Tpeitn» YHuBepcurera
CrangapTHbIid

. [IIpaBa Ha mporpammy aist 9BM Omneparmonnas | 40 000 Kadenper u
OnepannoHHas cucreMa ajs cucrema «Codrnaitn  |mopazaencHus
00pa3oBaTeIIbHBIX YUPEKICHUI (poccuiickoe Tpetia» YHuBepcurera
Actpa Linux Common Edition [10)

. [IIpaBa Ha nporpammy anst 9BM DunbTpanus 1 000 Cepsep
Cucrema KOHTEHT-(DUIBTPALIUN UHTEpPHET- «Codrnaitn
SkyDNS KOHTEHTA Tpeitn»

(poccuiickoe
I10)

. (IIpaBa Ha nporpamMmy st O9BM Opranuzanun 1 000 Cepsep
Cuctema a5 oOpraHuszalyu u BeO- «Cornaitn
MIpOBEICHUS BeO-KOH(pEepEHIINH, KOH(epeHIIHH, Tpei»

BEOMHApOB, MacTep-KIaccoB BEOMHAPOB,

Mirapolis Virtual Room MacTep-KJIacCoB
(poccwiickoe
[10)

. [IIpaBa Ha nporpammy 111 O9BM VYueOublit 1 «Co¢rnaiitn | XOoCTHHT Ha
Cucrema AMCTaHIIMOHHOTO nopTai (B Tpeiin» BHEIIHEM
oOyuenus Pycckuii Moodle 3KL cocrase DOC pecypce




BIMY)

(poccuiickoe
[10)
10/IIpaBa na nporpammy it 9BM ONEeKTPOHHBIN 1 Komnanus  |Cepsep
"AUC «BUT: Ynpasiaenune JIeKaHaT (B «IIepBeiit BUT"
By30M»'' cocrase DMOC
BI'MY)
(poccwuiickoe
[10)
(poccuiickoe
[10)
11,I1paBa Ha mporpammy s DBM Kopnopatusasr | 1 000 Cepsep
«1C-burpukc: Buyrpennmii i moptai (B «B206Codr»
NnopTaJj yueOHOro 3aBeieHUusD) coctaBe DNOC
(Heorp. KoJI-BO MOJIB30BATENEH) BI'MY)
(poccuiickoe
[10)
12/TIpaBa Ha mporpammy it 9BM Caiit OO (B 1 000 XOCTHHT Ha
«1C-butpukc: Ynpapienue coctrase DNOC «B20Co¢dt» |BHEUIHEM
caiiTom - DKcnepT» bBI'MY) pecypce
13/IIpaBa Ha nporpammy st OBM (poccwmiickoe 1 000 XOCTHHT Ha
«1C-butpukc: Caiit yyedHoro 10) «B20Co¢dt» |BHEUmIHEM
3aBe/IeHUs» pecypce
14/TlpaBa nHa mnporpammy miasi OBM| Ilaker st | 10 000 Kadenpa
MaKeT I CTaTUCTUYECKOIO aHAJIN3d| CTaTUCTUYECKOT «CodtnaiiH  |00LIECTBEHHOTO
Statistica Basic Academic for| o aHanm3a Tpetim» 3JI0POBbSI u
Windows 12 Russian/12 English JTAHHBIX OpraHu3aIuu
3JIpaBOOXPaHEH
us
15/IIpaBa Ha mnporpammy misi OBM 11 000 Kadenpa
HaKeT I CTaTUCTUYECKOI0 aHaJIn3a «Co¢naiiH  |30UAEMHUOJIOT U
Statistica Basic Academic for Tpetin» -3 wr.,
Windows 10 Russian/13 English Kadempa
1aTo(HU3NOJIOTH
u— 4 mr.,
Kadenpa
AMUAEMHOJIOTUU
— 3 mr.,
Kadenpa
bapmakosioruu
— 1 mr.
16/IIpaBa Ha mnporpammy g1t OBM 5 000 Kagenpa
MaKeT Il CTaTUCTUYECKOTO aHaJIn3a «Co¢rnaiiH  |HOpMaJIbHOMN
Statistica Basic Academic for Tpeiiny ¢usmnonornu — 4

Windows 13 Russian/13 English

IIT.,
Kagenpa
CTOMATOJIOTUH
JIETCKOTO
BO3pacra "




oprogoHTHH — 1
oIT.

17|IlpaBa Ha mporpammy st OBM 75 000 Kadenpa
[IaKeT JJI CTATUCTUYECKOTO aHaau3a «Co¢rnailH  |MEIUIIMHCKON
Statistica Basic Academic for Tpeitn» bu3ukn
Windows 13 Russian/13 English

18|IlpaBa nHa mporpammy it OBM 50 000 Cepsep
MaKeT JUIsl CTATUCTHYECKOTO aHaIu3a «Co¢rnaiin
Statistica Basic Academic for Tpeitny
Windows 13 Russian/13 English
(cereBast)

19 Ilporpamma st OBM ¢ otkpeiteiM| Habop 80 | Jlroonsuckuit |Kadenpa
kirouom Orange Data Mining amsi MHCTpYMEHTOB YHHUBEPCHUTET |MEIUIIMHCKON
MHTEJUIEKTYAJIbHOTO aHAIN3a JaHHBIX| IS (CnoBenus) |pusuku

BU3YaJIH3aIHH
JTAHHBIX,
MaIInHHOTO
00y4eHus u
MHTEJUICKTYaIbH
oro aHam3a
JTAHHBIX c
OTKPBITBIM
UCXOJHBIM
KOJIOM.

20|ITporpamma mist 9BM ¢ otkpsiTeiM| HaGop 80 000 Kadenpa
KITFOUYOM Loginom JUIl| UHCTPYMEHTOB «AHaJIUTHYECKU [MEIUIIMHCKOM
MHTEJUIEKTYaJIbHOTO aHaIn3a JaHHbIX| JIJIs € TEXHOJIOTUN» |(PU3UKH

BU3YaJIU3allH
JAHHBIX,
MaIIMHHOTO
00yJeHUs u
UHTEJJIEKTYyaIbH
oro aHaym3a
TAHHBIX c
OTKPBITHIM
UCXOJHBIM
KOJIOM.

21TIporpamma mis DOBM SciLab ¢| ITaker 80 |Koncopuuym Sc|Kadenpa

OTKPBITHIM KIFOYOM IIPUKIIaHBIX ilab Consortium|meauuuaCckoi
MaTeMaTHYECKH (Dpanyus) |buszuku
X porpaMm,
IPEI0CTaBIISION]
15071 OTKPBITOE

OKpYXXEHUEe Ul
UHXXEHEPHBIX H
Hay4YHBIX
pacy€Tos.
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