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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Huctunnmna «CTpoeHHE M XMMHUYECKHE CBOWCTBA HAHOYACTUID) BXOJUT B IPOrpamMmy
Maructparypel «Hanortexnosnorun» mno HampaBieHutro 28.04.01 «HanorexHonorunm u
MUKPOCHCTEMHAsl TEXHUKA» U u3ydaercs B 3 cemectpe 2 kypca. ducuumiuny peanusyet Kadenpa
Byza-Ilaptaépa. JucummuimHa cOoCTOMT M3 6 pa3znesioB U 62 TeM M HampaBjiieHAa Ha U3y4YEHHUE
METOJIOB TOJIYYCHUS TUCTIEPCUI «CBEPXY/CHU3Y», METOJIOB KOJUIOMJIHON XHUMHH, YCTOWIYUBOCTU H
KOAryJisiliui  KOJUIOMOB, AJIEMEHTOB (U3UKO-XMMHH IIOJIUMEPOB (B TOM 4YHUCIE pPacTBOPOB
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHWI) © Muuemwsipubix cucreM [IAB  (acconuaTuBHBIX
KOJIIOUJIOB).

Lenpto OCBOCHUSI NUCHMIUIUHBI SIBISETCS TMOJyYeHHE 3HAHWM, YMEHUMN, HaBBIKOB U OIbITA
NEeSTeIbHOCTH B 0O0JACTM  HAHOTEXHOJIOTWH, XapaKTepHU3YyIOIIUX dSTanbl  (HopMHpOBaHUS
KOMITETEHIIM W  O00ECIEeYMBAIONINX JOCTH)KCHHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHON MPOrpaMMBI.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMSA JUCIHUITIJIMHbI

OcBoenue aucuuIuHbl «CTPOCHUE U XUMUYECKUE CBOMCTBA HAHOYACTUI» HAIIPABJICHO HA
(bopmupoBaHre y 00yJarOIIUXCS CIEAYIONIMX KOMIIETCHIIUHN (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerennus N
(B paMKax JaHHOMW NHUCUMUTUIMHBI)

I'oToBHOCTE pa3zpabaThIBaTH I1K-2.1 3HaeT MeTOABI M MOIXOABI pa3pabOTKU METOIUK

METOJIUKH ITPOBEACHUS MIPOBE/ICHUS UCCIIEIOBAaHUM U N3MEpPEHUI TapaMeTpoB U
UCCJICIOBAaHUM U U3MEPEHUM XapaKTEPUCTUK U3JEINN HAHOTEXHOJIOIMY U MUKPOCUCTEMHOM

IK-2 IapaMeTpPOB U XapaKTePUCTUK |TEXHUKH;

U3J1€IM HAHOTEXHOJIOTUU U I1K-2.2 YMmeeT aHaIM3UPOBATh PE3yJIBTAThl HCCIIEIOBAHUHN U
MUKPOCHUCTEMHON TEXHUKH, U3MEPEHUI MapaMeTpOB U XapaKTEPUCTUK U3AETHH

AHAJIN3UPOBATH UX PE3YyJIbTAThI HAaHOTCXHOJIOT'MH 1 MI/IKpOCHCTGMHOﬁ TCXHUKHU,

[IK-7.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
MIPOIIECCHI U3TOTOBIICHHS HAHOAIICKTPOHHBIX M3ICIHIA;

[1K-7.2 BrnameeT HaBBIKaMHU pa3pabOTKH COBPEMEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB M3TOTOBICHIS HAHOAIEKTPOHHBIX
H3ICIIHUI;

CriocoOHOCTB pa3pabaThIBaTh
COBPEMEHHBIC TEXHOJIOTHYECKUE
HPOLIECCHl U3TOTOBJICHUS
HAaHOAJICKTPOHHBIX M3EUil

IK-7

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuza «CTpoeHHe U XUMUYECKHE CBOMCTBAa HAHOYACTHIL» OTHOCUTCS K 00s13aTeNIbHOM
yactu 0110ka 1 «/lucuuniannsl (Moaysn)» o0pa3oBaTeNbHOM MPOrpaMMbl BBICIIETO 00pa30BaHMS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOydalOIIMECcs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIlJIAHUPOBAHHBIX PE3YJIbTATOB OCBOECHMSI NUCHUIUIMHBI «CTpOEHHME M XMMHUYECKHE CBOMCTBA
HaHOYACTHUI.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

HpenmecrByrommue Hocaexyromue
Mudg Hanwenosanue )JHCEHI:[.HHHLJMOI)IJI JN uncunnnnl:lil/;duoa JIA
P KOMIIETEH [T " yam, ° yoiu,
NPAKTHKH NMPAKTHKH
[K-2 T'otoBHOCTH pa3pabaThIBaTh [Ipenaunnomuas NpakTUKa;




HanveHoBanme IIpeamecrByonue Mocaenyromue
Mudp AUCHHUTIIUHBI/MOAYJIH, JAUCHUTIIUHBI/MOAYJIH,
KOMIeTeHIIHU « «
NPAKTHKH NPaAKTHKHU
METOIUKH NPOBEACHUS
UCCIIEIOBAaHUM U U3MEPEHUM
apamMeTpoB U
XapaKTEPUCTUK N3NNI
HAHOTEXHOJIOTUH U
MHUKpPOCUCTEMHOM TEXHUKH,
aHaJIM3UPOBATH UX
pe3yIbTaTh
TexHosornyeckas MpaKkTHKa;
Marepuaibl HAHOCTPYKTYPHBIX
CnocoOHOCTh YCTaHOBOK;
paspabaTbIBaTh Texnonozus npouzeoocmea
K-7 COBPEMCHHBIE 2emepoCmpyKmypHbix [IpexaumomMHas MpakTHKa;
TEXHOJIOTHYECKHE TIPOIIECCHI unmezpanbHbIx cxem™*™,
W3TOTOBIICHUS Texnonozus uszomosnenus

HAHOJ3JICKTPOHHBIX I/IS,I[GJ'II/Iﬁ

YCMpOUCcme HaHo- U
MUKPOCUCIEMHOU MeXHUKU*™;

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO

** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyI0EMKOCTh UCHUILTUHBI «CTPOSHHE U XUMUYECKHE CBOMCTBA HAHOYACTHUID) COCTABIISACT «6) 3aUETHBIX CAMHHII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl

0OyueHusl.

Cemectp(-b1)

Buja yueOHoii padoThl BCETIO, ak.u. 3

Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
0 0

Jlabopartopusie pabotsl (JIP)

IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 117 117
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 216 216
3a4.e/1. 6 6




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AVCHUTILTAHBI .
padoThI
11 Pa3BuTne 3HaHUI O TUCTIEPCHOM COCTOSTHUN
' BEILECTBA
1.2 OCHOBHBIE OIIpeAeTICHH
13 Oco6eHHOCTH TUCTIEPCHOTO (KOJIJIOUAHOTO)
' COCTOSIHUSI, IpoOieMa CTaOHIIBbHOCTH
JlucrniepcHble CUCTEMBI.
Krnaccudukanum 1ucrepcHpIX CHCTEM T10
[ToBepXHOCTHBIE SIBICHUS 14
Paznen 1 - pa3INYHBIM NPU3HAKaM
U MX BJIMSHHE Ha CBOMCTBA
S— 15 0030p KJIACCOB TUCIEPCHBIX CUCTEM
1.6 [ToBepxHOCTHAsI SHEPTHs HA TpaHUNAX pasjena a3
1.7 Ancopbiust, aares3usi, CMaulBaHHe
IToBepxHocTHO-akTUBHBIE (IIAB) 1 moBepXHOCTHO-
1.8 WHAKTHBHBIC BEIIECTBA OOYUYCHHUS Ha OCHOBE
KpPEIUTHOH CHCTEMBI 00YJEHUS B BBICIICH IIKOJIC
2.1 Krnaccudukarus MeToJ0B TUATHOCTHKH U KOHTPOJIS
. 2.2 B3anMopeicTBre IIEKTPOHHOTO ITy4YKa ¢ 00pa3oM
[Momyyenne nucnepcuit
2.3 DJIEKTPOHHBIE MUKPOCKOITHS B CHEKTPOCKOIHS
Paznen 2 | «cBepxy/cHH3Y». MeToIBI "
N 2.4 BsanMopeiicTBHe CBeTa C BEIIECTBOM
KOJUIOUITHOHN XUMHA
2.5 DIITUIICOMETpHS
2.6 CkaHupYyIomas 30H10Bast MUKPOCKOTINS
31 MonexyspHO-KHHETHIECKIE CBOMCTBA: OCMOC,
' T dy3ns, OpOYHOBCKOE ABIKCHIE YACTHI
MemOpaHHBIE TIPOTIECCH (0CMOC, 0OpaTHBINA 0OCMOC,
3.2 JIUAJN3, SIEKTPOINAIN3, YIBTPa(QWIBTPALNI) U UX
MIPAKTHIECKOE 3HAUCHHE
33 3aKOHBI CBETOPACCESHUS U MOTJIOMICHHUS CBETa B
' KOJUIOWIHBIX CHCTEMax
3.4 OnTrdecKre CBOMCTB KOJUIOUIOB
35 Brusane pasmepa u pOpMBI YaCTHI] Ha ONITHYECKUE
) CBOWCTBa JUcCTIepCHi
36 Onruueckre MEeTOIbl UCCIIeIOBAHMS
' (redenomerpust, TypOUAUMETPHS)
Paznen 3 |CoiicTBa qucnepcuit Omnpenernenue pazMepa U 31eKTpodopeTHIecKon
HOJBIKHOCTH HAHOYACTHIl MeTogaMu Dynamic
3.7 . .
Light Scattering u Laser Doppler
Microelectrophoresis
3.8 DJIEKTPOKMHETHUECKUE CBOCTBA
3.9 Bo3HUKHOBEHHE ABOMHOrO 3JIEKTPUUECKOTO CIIOS
' (J9C) na rpannme da3
3.10 ITorenumans: JJOC
3.11 OmnpeneneHne MEKTPOKMHETHIECKOTO MOTECHIHATIA
Onexrpodopes, IMEKTPOOCMOC, TOTESHIHAT
3.12 TEUEHUs, IIOTCHIMAJ CeIUMEHTAIINN U UX
MIPaKTHYECKOE 3HAUCHHE
3.13 W3031eKTpUdecKoe COCTOSIHUE
41 @DaKTOpbl KHHETHUECKON U arperaTuBHON
' YCTOMUYUBOCTH JUCTIEPCHI
4.2 Kunernueckast yCTOHUMBOCTD AUCTIEPCHBIX CHCTEM
4.3 MeTto/1bl aHaJIM3a AUCTIEPCHOCTH
. 4.4 B3Becu
YcTolunBoCTE U —
Paznen 4 4.5 Koarynsanus u e€ 3aKkOHOMEpHOCTU
KOaryJsinus KOJUIOUZ0B
4.6 Kuneruka xoarynsiuuu
47 Teopus ycroiunBocTH THAPO(OOHBIX KOIIOHIOB
' JJIDO
4.8 Tukcorponus
4.9 I'enu rupodoOHBIX 301t




Bun

Homep | HanmeHoBaHme pa3nesa "
paszena J—— Conep:xanue pasaesia (TeMbl) yueOHoI
padoThI*
410 CTpyKTypHO-MEXaHHIECCKHHA (HaKTOp CTAOMITH3ANN
JICTIEPCHBIX CHCTEM (KOJUTOHMIHAS 3aI[UTa)
411 OoKyIAnns — AecTabMIn3anus JUCIePCH
51 O6m1as xapakrepuctuka BMC
5.2 Kondopmanms MakpoMoeky
5.3 Habyxanue momumepos
54 CpasreHue cBoiicTB pactBopoB BMC u
ruIpoOOHBIX 30IIei
55 Ocob6ennoctu mudy3un, OCMOTHIECKOTO
naBneHus pactBopos BMC
5.6 Bsi3kocts pactBopoB BMC
5.7 Onrtuyeckue CBOWCTBA
5.8 Paccesane cBera pactBopamu BMC
O1eMeHTHl (PU3UKO-XUMUHU MeTonp! onpeAeneHNsT MOJICKYISIPHOTO Beca
MTOJIMMEPOB: PACTBOPHI 5.9 BBICOKOMOJICKYISIPHBIX COSAMHEHUH (OCMOMETpHS,
BBICOKOMOJIEKYJISIPHBIX BHCKO3UMETPHSI, CBETOPACCESHHE)

Paznen 5 |coenunenuit (BMC) kak Hapymenue yctoiauBoctu pactBopoB BMC
TePMOAUHAMHYECKH 5.10 (reneoOpa3oBaHue, KoalepBalys, BEICATUBaHHE,
PaBHOBECHBIEC KOJUIOHUIHBIC JICHaTypalus)

CUCTCMBL. 511 Bbuonosumepst
512 PactBops! onmuamMpoauToB (OEIKOB):
M309JIEKTPUYIECKast TOUYKa OEIKOB
5.13 MewmbpanHoe paBHoBecue 'no6ca-JlonHana
514 IIpocTpaHCTBEHHBIE CTPYKTYPBI B JUCIIEPCHBIX
cucTeMax
515 OCHOBBI PEOJIOTHHU KaK HAyKH O MPOYHOCTH
CTPYKTYPHPOBAHHBIX CHCTEM
516 l"enfl pactBopoB BMC, obmiue u crienudraeckue
CBOWCTBa
5.17 3HaueHHe Teen
6.1 Munemroobpa3oBanue B pactBopax [IAB
6.2 TepMonnHaMPKa MUIIEIUTIO00pA30BAHUS
MunenispHbIe CHCTEMBI 6.3 Kpurnueckas KOHIEHTpalKs MAIEINI000pa30BaHus

Pasznen 6 |ITAB (accomnuaTuBHbIE 6.4 DOpMBI MUTIEIUT

KOJUTOHTBI ) 6.5 CouroOrmu3anst
6.6 CraOumsupyroniee U MOIoIIee IeHCTBHE MBIT
6.7 [IpakTryeckoe 3HAYCHHE MUIICIUIIPHBIX CHCTEM

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

* - 3anonHseTcs Tonpko Mo OUHOMU dhopme obyuenwust: JIK — nexyuu, JIP — nabopamopnsie pabomwl,; C3 —
RPaKmuyecKue/CeMunapcKue 3aHamus.

Tun aynuropuu

OcHaleHue ayuToOpuu

CrnenuajJu3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanmue, [10 u
MaTepuaibl 1J1s1 0CBOEHHSA
JUCIHMIIIAHBI
(1pu He0OX0AMMOCTH)

Aynutopus sl IPOBEICHUS 3aHATHIA
JIGKITMOHHOTO THUIIa, OCHAIIICHHAS

JlexunonHas KOMIUIEKTOM CIELMaTU3UPOBAHHON Mebeny;
JOCKOM (3KpaHOM) M TEXHUYECKUMU
CPEJICTBAMH MYJbTUMEIAA TPE3ECHTALNMN.

CemMuHapckas AyauTopus JUisl IPOBEICHUS 3aHATUN




CEMHUHAPCKOT0 TUIIA, TPYITIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIBTALMM, TEKYIEro
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTEeCTallUH,
OCHAIIlEHHAsI KOMILJIEKTOM
CHeIUaTu3UPOBAHHON MeOeIH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
MpEe3EHTaIMI.

Aynurtopust Juisl CaMOCTOATEIbHON PadOThI
o0yyaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpoBeeHUsI CEMHHAPCKUX 3aHSATHI U
CaMOCTOSITSIIbHOM 9
KOHCYJIbTAI[Mi ), OCHALIICHHAS KOMILICKTOM
paboThI

CHEIMATM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpUS I CAaMOCTOSATENFHON paboThl oO0yuatontixcs ykaszpiBaercss OBA3SATEJBHO!

7. YAEBHO-METO/JUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIUIIJINHbBI

Ocnogénas numepamypa:

1. OCHOBBI 2JIEKTPOTEXHUKH, MUKPOAJIEKTPOHHUKY U YIpaBIeHUs : ydeOHoe mocodue ams
By30B / }O. A. Komuccapos, JI. C. I'opnaees, /1. I1. Benr, I'. . Babokun. — 2-e u3n., ucmp. u
nor. — Mocksa : M3aarensctBo KOpaiit, 2024. — 607 c. — (Briciiee o6pazoBanue). — ISBN
978-5-534-12190-2

2. [MnotHukoB, I'. C. MHKpPO3JIEKTPOHHUKA: OCHOBBI MOJICKYJISIPHOU JIEKTPOHUKH :
yueOHoe ocooue it By3oB / I'. C. [Tnotaukos, B. b. 3aiineB. — 2-¢ u3a., ucnp. u 10m. —
Mockaa : M3garensctBo FOpaiit, 2024. — 166 c. — (Briciiee o6pazoBanue). — ISBN 978-5-
534-03637-4
HononnumenvHas numepamypa:

1. IIpoueccel mostyueHus HaHOYacTHI] U HaHOcUucTeM [ Tekcer] : yueOHO-MeToauUECKOe
noco6ue / JI. M. I'ypeBuy ; MunuctepctBo oopa3oBanus U Hayku Poccuiickoit denepanuu,
Bonrorpaackuii rocyaapcTBeHHBIN TEXHUUECKUN YHUBEpCUTET. - Bonrorpan : BonrTY, 2018. -
81, [2] c. : mm.; 20 cm.; ISBN 978-5-9948-3088-8

2. ®u3mKa MOIYIPOBOAHUKOBBIX IPHOOPOB MUKPOIIEKTPOHUKH : YIeOHOE TTOCO0HE ISt
By30B / B. 1. Crapocensckuii. — Mocksa : U3garensctBo FOpaiit, 2019. — 463 c. —
(bakamaBp. Axagemuueckwuii kypc). — ISBN 978-5-9916-0808-4
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYI
Ha OCHOBAHMH 3aKJIFOYSHHBIX JIOTOBOPOB

- DnexkTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnain» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBC «Tpounkuii MOCT»

2. ba3bl TaHHBIX U TTOUCKOBBIE CUCTEMBI

- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKOUN TOKYMEHTAIIUH
http://docs.cntd.ru/

- mouckoBas cuctema SJunekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 015 camocmoamenbHou pabomol 0OYUAOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:




1. Kypc nexuuii no aucuuruinie «CTpoeHrue U XMMUYECKUE CBOMCTBAa HAHOYACTHILY.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBl JJII CAMOCTOSATEIBHONW PaboThl 00yJatOIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAAKOM Ha cTpaHulle quciuruimasl B TYUC!

8. OLIEHOYHBIE MATEPUAJIbI M BAJUILHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTH KOMIETEHIWI TIO
TACIHATIIAHE

OneHouHble MaTepuasibl U OajUIbHO-PEUTHMHIOBas cHCTeMa™ OIICHUBAHHUS YpOBHS
c(OPMUPOBAHHOCTH KOMIETCHIMNA (YaCTH KOMIICTCHIIMI) M0 WUTOraM OCBOCHUS JUCIIUTUTHMHBI
«CTpoeHHE U XMMHUYECKHE CBOMCTBA HAHOYACTHUIL» MpeicTaBiIeHbl B [Ipunoxennn k HacTosAwen
Paboueit nporpamMme TUCHUILTAHEI.

* - OM u BPC dopmMupyroTcsi Ha OCHOBaHUHM TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PYKOBOJIUTEJIb BYII:

3aBeayromuii kadeapoit

Jonoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

JlomeHT

[Tonos Cepreit BukropoBuu

Honoxcnocmo, BYIT

Damunus U.0.

Aracuesa CseTiiaHa
BukroposHa

@amunus U.0.
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