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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «CTpoeHHe UM XMMHUYECKHE CBOWCTBA HAHOYACTHUID» BXOJUT B IMPOTrpaMMy
maructparypel «Hanorexnonorum» 1o Hampabienutro 28.04.01 «Hanorexnomoruu u
MHUKpPOCHCTEMHAsi TEXHUKa» U u3ydaercs B 3 cemectpe 2 kypca. ducuumnuny peanusyer Kadenpa
Byza-Ilaptuépa. JJucuumivHa cocTouT u3 6 pa3aenoB W 62 TeM W HalpaBjiieHa Ha U3y4YCHUE
METOJIOB IMOJIy4YEHHUs TUCIIEPCUN «CBEPXY/CHU3Y», METOJIOB KOJUIOMJAHON XUMHH, YCTOMUYUBOCTH U
KOAryJsIuy KOJUIOWOB, AJIEMEHTOB (U3UKO-XMMHH IIOJIUMEPOB (B TOM 4YHCJIE PAcTBOPOB
BBICOKOMOJIEKYJISIDHBIX ~ CO€OUHEHHM) u MunesipHbix cucreMm IIAB  (acconuatuBHBIX
KOJIJIOUJIOB).

Lenbto ocBOeHMS AUCLMILTUHBI SBJSETCS IMOJIyYeHUE 3HAHHWM, YMEHUN, HAaBBIKOB U OIIbITa
NEeSATEIbHOCTH B OOJIACTH HAHOTEXHOJIOTHH, XapaKTepH3YHIOIHUX dTanbl  (HOopMHpOBAHUS
KOMIIETEHIIMM W  00eclneyuBalouMX JOCTH)KEHHE IUIAHUPYEMBIX PE3yJIbTaTOB  OCBOCHHUS
00pa3oBaTeNbHON POTPAMMBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenue auctuIuinHbl «CTPOCHHE U XMMHUYECKHE CBOMCTBA HAHOYACTHUI) HAINPaBJICHO Ha
(dbopMupoBaHHEe y 00YYAIOMINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMIIETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

T'oToBHOCTE pa3zpabaThIBaTh [TK-2.1 3raeT MeTOBI ¥ TOIXOBI pa3pabOTKA METOIUK

METOJIUKH [IPOBEICHUS MIPOBEJICHUS UCCIEAOBAHUN U U3MEPEHUI TapaMETPOB U
WCCIIEIOBAaHUM U U3MEPEHUI XapaKTEPUCTUK U3JEIUA HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN

TIK-2 NapaMeTpOB U XapaKTEPUCTHK  |TEXHUKH;

U3J1€IMH HAHOTEXHOJIOTUU U I1K-2.2 YMmeet aHaIM3UPOBATh PE3yNbTaThl HCCIIEOBAHUIN U
MHUKPOCUCTEMHOM TEXHUKH, HU3MEpEHUH NapaMeTPOB U XapaKTEPUCTUK U3JEIIUN

AHAJIM3UPOBATH UX PE3YJIbTATHI HAHOTCXHOJIOTHH U MPIKpOCI/ICTeMHOIjI TCXHUKHU,

I1K-7.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHIECKUE
MIPOIIECCHI M3TOTOBJICHNUS HAHOAJICKTPOHHBIX H3/IEIHHA;

[1K-7.2 Bnaneer HaBbIKaM# pa3pabOTKU COBPEMEHHBIX
TEXHOJIOTHUECKUX MPOIIECCOB M3TOTOBICHHUS HAHOAIEKTPOHHBIX
W3O,

CriocobHOCTB pa3pabaThIBaTh
COBPEMEHHBIC TEXHOJIOTHYECKUE
MPOLIECCHI U3TOTOBIICHUS
HAaHOAJICKTPOHHBIX M3IEUil

IK-7

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna « CTpoeHre U XUMHUYECKHe CBOMCTBA HAHOYACTHID OTHOCUTCS K 00s13aTeNIbHOM
gacTu 65oka 1 «{uctummuael (MOIyn)» 00pa3oBaTEIHbHOM MPOTPAMMBI BBICIIIETO 00Pa30BaHUS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydarOIIMECs TaKKe
OCBaMBAIOT JIpyI'M€ JMCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIHE  JIOCTHKEHHUIO
3alJIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHMSI NUCHUIUIMHBI «CTpoeHHEe M XHMHUYECKHE CBOMCTBA
HAHOYaCTHUID.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 0o0CmudiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecrByrommue Hocaenyromue
Hnd Haumenosanue HHCEHHHHHLI7MOI[ JIU le/lCl.ll/ll'l.]'lI(lH)lil/MOZI JU
P KOMIIeTeHIHH . o, . o,
MPaKTHKH NPaKTHKH
IK-2 I'oToBHOCTH pa3pabaThIBaTh IIpenmuruioMHas MpaKkTHKA,;




Ipenmecrpyromue Hocnenyromue
Mndp Haumenosanse uncﬂnl:mnﬂblyMoI;ynn, I[HCIIHHJIPIill{I/ﬁIOlIyJIH,
KOMIIeTeHIIUH « %
NMPAKTHKH NMPAKTHKH
METOJUKH IPOBEACHUS
UCCJICIOBAaHUN U U3MEPECHUM
apaMeTpoB U
XapaKTepUCTHUK U3JeIUM
HaHOTEXHOJIOTHU 1
MHUKPOCHCTEMHON TEXHHKH,
aHAIU3UPOBAThH UX
pE3YyABTATHI
TexHOomOrH4YecKas MpaKTHUKa;
Martepuansl HAHOCTPYKTYPHBIX
Crioco6HOCTB YCTaHOBOK;
paspadaTbIBaTh Texnonozus npouzeoocmea
K-7 COBPEMEHHBIE 2emepocmpyKmypHvIxX [IpenaumnomMHas MpaKkTHKa;
TEXHOJIOTHYECKHUE MPOIECCHI UHMeSPanbHbIX cxem*™,
H3TOTOBJICHUS Texnonoeus useomoenenus

HaHOAJIEKTPOHHBIX U3JETUN

YCmMpOUCME HAHO- U
MUKPOCUCIEMHOU MEeXHUKU*™;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCHUTUTHHBI « CTPOCHHE U XMMHYECKHUE CBOMCTBA HAHOYACTHUI) COCTABIISCT «6) 3aUETHBIX CIUHUIL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl

00yuenus.

Cemectp(-b1)

Buja yue6Hoii padoThI BCEI'O, ak.u. 3

Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36

JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 117 117
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 216 216

3a4.el. 6 6




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
Pa3BuTHe 3HaHMI 0 IUCTIEPCHOM COCTOSTHUM
11 fuctiep JIK, C3
BEIleCTBA
1.2 OCHOBHBIE OIIPEACTCHHS JIK, C3
13 Oco0eHHOCTH TUCTIEPCHOTO (KOJIOUIHOTO) 1K, C3
' COCTOSTHUS, MPo0JIeMa CTAOMIBHOCTH ’
JucnepcHble CUCTEMBI.
Krnaccudukamnum quctepcHBIX CHCTEM I10
[ToBEpXHOCTHBIE SBJICHUS 14 JIK, C3
Paznen 1 o pa3JIMYHBIM PU3HAKAM
U UX BIMSHHUE Ha CBOMCTBA
. 15 0030p KIaCCOB JUCTIEPCHBIX CUCTEM JIK, C3
JMCTepCHit
1.6 IToBepxHOCTHAs PHEprus Ha rpanunax pasaena ¢az | JIK, C3
1.7 AncopOrnusi, aare3vsi, CMadrBaHKE JIK, C3
[NosepxnoctHO-akTHBHEBIE ([IAB) 1 MOBEpXHOCTHO-
18 WHAKTUBHBIC BelllecTBa 00yUYEeHHUS HAa OCHOBE JIK, C3
KPEIMTHON CUCTEMbI 00yUEeHHUs B BHICHICH LITKOJIE
2.1 Krnaccudukanms meronoB nuarsoctuku u kourposs | JIK, C3
. 2.2 B3aumoeiicTBre 2JeKTpOHHOTO my4ka ¢ obpasuom | JIK, C3
ITonyuyenue nucnepcuit
2.3 OJEeKTPOHHBIE MUKPOCKOIHS M CIIEKTPOCKOIIHS JIK, C3
Pasnen 2 |«cBepxy/cHu3y». MeToasl -
N 2.4 BzaumoelicTBHE cBETa ¢ BEIECTBOM JIK, C3
KOJUIOMJHOU XUMUH
2.5 Onnuncomerpus JIK, C3
2.6 CkaHupytoas 30H10Basi MUKPOCKOTIHUS JIK, C3
MonekyspHO-KHHETHYECKUE CBOWCTBA: OCMOC
3.1 P . JIK, C3

auddysus, OpOYHOBCKOE JBHIKEHUE YaCTHIL

MewmbpanHbIe Mpo1ecchl (0cMOc, 0OpaTHBINH 0CMOC,
3.2 JUAITH3, SIeKTPOoauanu3, yisrpaduisrpanus) u ux | JIK, C3
MPAKTHYCCKOE 3HAUCHHUE

3aKOHBI CBETOPACCECAHUA U NIOTJIOUICHUA CBETA B
KOJUIOMJHBIX CUCTEMAX

3.3 JIK, C3

3.4 OnTrYecKre CBOMCTB KOJUIOUIOB JIK, C3

Brnusinue pazmepa n popMBbl 4aCTHUIl Ha ONITHYECKHE

3.5 ., N JK, C3
CBOMCTBa JicTIepCHiA
36 Onruyueckre METO bl NCCIIeIOBAHMS JIK, C3
(redenomerpust, TYpOUAHMETpHS)
Pasnen 3 |CpoiictBa qucnepcuit Omnpenernenne pazMepa U IeKTpodopeTHaecKon
37 TOJIBIYKHOCTH HAHOYACTHII METO/IAMH Dynamic JIK, C3
Light Scattering u Laser Doppler
Microelectrophoresis
3.8 DJEeKTPOKMHETHYECKHE CBOMCTBA JIK, C3
3.9 Bo3HukHOBEHHE ABOWHOTO 3JIEKTPUUECKOTO CJIOS JIK, C3
(19C) na rpanure da3
3.10 TTorenumansl JI2C JIK, C3
3.11 Omnpenenenue 3nekTpokrHeTHIecKoro nmoreHmmana | JIK, C3
DnexTpodopes, IMEKTPOOCMOC, TOTSHITHAI
3.12 TEUEHUs, TOTEHI[MAJ CEIUMEHTALINN U UX JIK, C3
MPaKTHYECKOE 3HAUCHHE
3.13 M30371eKTPHYECKOE COCTOSIHUE JIK, C3
41 d)aKTvopH KUHETUYECKOU n arperaTuBHOM JIK, C3
YCTOWYMBOCTH AUCIIEPCHI
4.2 Kunermueckas ycroitunBocts aucnepcubix cucreM | JIK, C3
4.3 MeTo1bI aHaIM3a AUCTIEPCHOCTH JIK, C3
Veroii 4.4 Bssecu JIK, C3
Paznen 4 K()C;F(J;ZZZT;Z;HOHMB 45 Koarynsmms u e€ 3aKOHOMEPHOCTH JIK, C3
4.6 Kunernka xoarynsiuu JIK, C3
47 Teopust ycTOHIUBOCTH TUAPOGHOOHBIX KOJUTOHIOB JIK, C3
JJIDO
4.8 TukcoTponus JIK, C3
4.9 ['enu rupooOHBIX 301kt JIK, C3

5




Bun
Homep | HanmeHoBaHme pa3nesa .
Conep:xanue pasaesa (TeMbl) yueOHO#
pa3nena AVCHUILTHHBI paGoTh*
410 CTpyKTypHO-MeXaHH4YeCKuil (hpakTop cTadminn3anuu JIK, C3
JIUCIEPCHBIX CUCTEM (KOJUIOWAHAS 3aIlInTa)
411 dnokyssiuus — recTabuin3alys AUCIepCuit JIK, C3
5.1 Oo0mas xapakrepuctuka BMC JIK, C3
5.2 Kondopmanust MaKpoMoJIeKyJT JIK, C3
5.3 HabyxaHue noaumepos JIK, C3
54 CpaBHeHue CBOfICTBVpaCTBopOB BMCu JIK, C3
rupodoOHBIX 3051ei
55 Ocobennoctu muddy3un, 0CMOTHIESCKOTO JIK, C3
JiaBieHus pactsopoB BMC
5.6 Bsi3kocth pactBopoB BMC JIK, C3
5.7 Onruyeckue CBOMCTBA JIK, C3
5.8 PaccestHue cera pactBopamu BMC JIK, C3
OneMeHTHl PU3NKO-XUMHUH MeTo/ipl OnpenieNieHHs] MOJISKYJISIPHOTO Beca
[IOJINMEPOB: PAaCTBOPHI 5.9 BBICOKOMOJICKYIIPHBIX coenuaeHui (ocmomerpus, | JIK, C3
BBICOKOMOJIEKYJISIPHBIX BHCKO3UMETPHSI, CBETOPACCESHHE)

Paznen 5 |coequnennii (BMC) kax Hapymenue ycroitunBoctr pactBopoB BMC
TEPMOIUHAMUYECKHU 5.10 (reeoOpa3zoBaHme, KoalepBanys, BRICATUBAHAE, JIK, C3
PaBHOBECHBIC KOJUIOUIHBIC JICHaTypaIms)

CHCTEMBI. 5.11 BuononuMeps JK, C3
512 PacTtBOpHI MommamMpoauToB (OEITKOB): JIK, C3
N303JIEKTPUYECKast TOYKa OEIKOB
5.13 Memb6panHoe paBHoBecue ['n60ca-/lonHana JIK, C3
514 IIpocTpaHCTBEHHBIE CTPYKTYPHI B TUCTIEPCHBIX JIK, C3
cucTeMax
515 OCHOBBI PEOJIOTHHU KaK HAyKH O MPOYHOCTH JIK, C3
CTPYKTYPHUPOBAHHBIX CHCTEM
516 Fem:l pactBopoB BMC, o0miue u cienupuyaeckue JIK, C3
CBOMCTBa
5.17 3HaueHue rejei JIK, C3
6.1 Murnemnoo6pa3oBanue B pactBopax [TAB JIK, C3
6.2 TepMomHaMUKa MHUIIEIIIO00pa30BaHUS JIK, C3
MunemspHble CHCTEMBI 6.3 Kputnueckas konnentpanus muneuioodpazosanus | JIK, C3

Paznen 6 [ITAB (accoumaTuBHBEIE 6.4 DopMBI MUIIEILT JIK, C3

KOJUTOU/IBI) 6.5 CommoOunu3anus JIK, C3
6.6 CraOuIM3upYIOIIEe U MOIOIICe ACHCTBHE MBLI JIK, C3
6.7 [TpakTHyeckoe 3HaYCHNE MHUIIEIUIIPHBIX CUCTEM JIK, C3

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
npaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuveckoe obecneuerue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AMCUMILINHBI
(Ipu HEOOXOTUMOCTH)

Ayautopust 1S POBEACHUS 3aHATUN
JIEKIIMOHHOT'O THUIIA, OCHAILICHHAS

JlexuroHHas KOMILIEKTOM CHEIMaTU3UPOBAHHON MebenH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMHU
CPEACTBAMU MYJIbTUMENINA IPE3ECHTALIMMN.

CemuHapckasi | Ayautopusi Usl IPOBEAECHUS 3aHATUH




Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

CCMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
WH/MBUYaIbHBIX KOHCYJIbTAlUN, TEKYILEro
KOHTPOJIA U POMEKYTOYHOM aTTECTALUH,
OCHAIlleHHasi KOMIUIEKTOM
CTeLUANIN3UPOBAHHON Mebenu 1
TEXHUYECKUMHU CPEACTBaMH MYJIbTUMEINA
IIPE3CHTALMMN.

Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
oOydaromuxcst (MOKET UCTIOIB30BAThCS IS

st .
A . | IpOBEIEHUS CEMUHAPCKUX 3aHATHH U
CaMOCTOSITEIIbHOM 9
KOHCYJIbTAITUH ), OCHAIIIEHHAS KOMIUIEKTOM
paboThI

CIIeMaIM3UPOBAHHON MeOenu 1
KoMibroTepami ¢ gocrynoM B SUOC.

* - ayauTOpHs I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBSA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJINHbBI

OcnosHas tumepamypa:

1. OCHOBBI NIEKTPOTEXHUKH, MUKPOIJIEKTPOHUKHU U YIIPaBJICHU : yueOHOe Iocodue Jis
By30B / FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Benr, I'. UI. babokun. — 2-e u3n., ucmp. u
nor. — Mocksa : U3narensctBo HOpaiit, 2024. — 607 c. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-12190-2

2. Ilnotaukos, I'. C. MHUKpO3IEKTPOHUKA: OCHOBBI MOJIEKYJISIPHON SJIEKTPOHUKH :
yaebHoe mocooue st By3oB / I'. C. [Tnotuukos, B. b. 3aiineB. — 2-e u3a., ucnp. u A00. —
Mocksa : M3natensctBo FOpaiit, 2024. — 166 c. — (Bricuiee o6pa3osanue). — ISBN 978-5-
534-03637-4
Hononnumenvnas aumepamypa:

1. Ilponeccel moayyeHHUss HAHOYACTUIL U HaHOcHCTeM [TekcT] : yaeOGHO-MeToauuecKoe
noco6ue / JI. M. I'ypeBuu ; MunucrepctBo oOpa3oBaHus 1 Hayku Poccuiickoit @enepannu,
Bonrorpaznckuii rocyapCcTBEHHBIM TEXHUUECKAN YHUBEPCUTET. - Bosrorpan : BoarTV, 2018. -
81, [2] c. : mn.; 20 cm.; ISBN 978-5-9948-3088-8

2. ®u3uKa MoJynpoBOAHUKOBBIX MPUOOPOB MUKPOIIEKTPOHUKH : ydeOHOE TocoOue s
By30B / B. 1. Crapocensckuii. — Mocksa : U3narenscto FOpaiit, 2019. — 463 ¢. —
(bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-0808-4
Pecypcor ungopmayuonno-menexommyHuxayuonnou cemu « Mnmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JJOTOBOPOB

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

- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru

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

- OBC «Koncynbrant cryaenray www.studentlibrary.ru

- OBC «Tpourknii MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBI

- OJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIIUH

http://docs.cntd.ru/




- morckoBas cuctema SIuaekc https://www.yandex.ru/

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

- pecdepatuBHas 6a3a nanabix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCAmMoCmosamenbHou pabomol 0OYUaAOWUXCSL NPU

0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexumii no nuctuiimie « CTpOeHUE U XMMUYECKUE CBOMCTBA HAHOYACTHILY.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!
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