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1. AHoramis 10 Kypcy
Hanomartepiajau B 6ioTexHiuHMX cucTemMax. B Xo/i OCBOEHHS TUCHIUILIIIHU CTYEHTH
3HAHOMIISITBCS 3 OCOOJMBOCTSIMU Ta PI3HOBUIAMH OI1OTEXHIYHHX CHUCTEM, y TOMY YHCIHI
MEIUYHOTO TPU3HAYCHHS, 3HAWOMIIATHCS 3 ICTOPUYHUMHU BIJJOMOCTSIMU Ta CTPYKTYPHUMH
aCTIeKTaMH HAHOCTPYKTYPOBAaHUX MaTepiajliB, TOJIOBHUMH MPUHIIAMH iX BUKOPUCTAHHS B IS
aJpeCcHOT IOCTABKH JIKIiB Ta B MEIUYHIHN T1arHOCTHIII.

2. Meta Ta 3aBIaHHS KYpCY

Mera nHaBuanpHOi aucnuIuliHM «HaHoMarepianm B OIOTEXHIYHHUX CHCTEMax» —
(dbopMyBaHHSI KOMIIETEHTHOCTEH MO0 0a30BUX MOHSATH Ta OCOOJUBOCTEH BUKOPUCTAHHS
HAaHOCTPYKTYPOBaHUX MaTepialiB y MEAWYHMHIA MpakTHIll Ta OIOTEeXHIYHHUX CHCTEeMaXx,
0COOIMBOCTEHN MOBEIHKHM HAHOYACTUHOK B KOHTAKTI 3 010JIOTTYHUMHU CEPEIOBUIIIAMU.

3aBaaHHA Kypcy:
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— O3HAWOMUTH 3100yBadiB BWINOI OCBITH 3 OCHOBHUMH TIOHATTSMH Ta
0COOJIMBOCTSIMU  OIOTEXHIYHUX CHCTEM, PO3IJISIHYTH MPUHIUNN OIOTeXHIYHUX CHUCTEM
MEIUYHOTO TPU3HAYCHHS;

—  PO3IIISIHYTH CTPYKTYPHI aCIEeKTH HAHOCTPYKTYPOBAaHUX MaTepiaiB.

— O3HaloMuTH 3700yBayiB BHUIIOI OCBITH 3 OCOOJMBOCTSIMH CY4aCHOI'O PO3BHUTKY
HaHOTEXHOJIOT1H Ta HAaHOMAaTepiaJliB MEIUYHOTO TPU3HAUCHHS,

— Ha0yTH HaBHKiB MO0 BUKOPHCTAHHS HAHOPO3MIHUX HOCIIB JUIA JIIarHOCTYBaHHS
Ta JOCTABKH JIIKAPCHKHUX 3aCO0IB.

3. Pe3yabTaTn HaBYaHHS

B pe3ynbTati OCBOEHHS AUCHUILTIHA CTYACHT TOBUHEH:

— 3HaTH 1 pO3YMITH OCHOBHI MOHSITTS Ta BUSHAYEHHS O10TEXHIYHUX CUCTEM, 1X
0COOJIMBOCTI Ta PI3HOBH/IU.

— Po3ymitu knacudikariiro Ta OCHOBHI €Tanu CHHTE3Yy O10TEXHIYHUX crucTeM. MaTtu
ySIBJICHHS PO O10TEXHIYHI CUCTEMU MEMYHOTO MPU3HAUYCHHS.

— 3HAaTH ICTOPUYHI aCHIEKTH CTAHOBJIEHHSI HAHOTEXHOJIOT1i, PO3YMITH OCOOIMBOCTI
HAHOCTPYKTYpHHUX MaTepiaiB.

— Matu ysiBlIeHHs TPO OCHOBHI HANPSIMKH PO3BUTKY HAHOTEXHOJIOT1H Y MEJIUIIMHI.
3HaTH 3arajbHl XapaKTepUCTUKN HaHOMAaTepialliB MEIMYHOTO MPU3HAYEHHS.

— Maru ysBIeHHs PO Cy4acHI HAHOTEXHOJIOTT4HI ACTIEKTH aJpeCHOI JOCTaBKH
JIarHOCTUYHMX Ta JIIKAPChKUX Mperaparis.

4. CTpykTypa Kypcy

JEKIIIT

1. OcHoBHM 0iOTeXHIYHHMX CHCTEM.

BusnaueHHs Ta MOHATTS O10TEXHIUHUX cucTeM. DYHKI[IOHATIbHI XapaKTEePUCTUKH O10TEXHIYHUX
CUCTeM. Y3arajbHeHa o0y/10Ba CTPYKTypu 010TeXHIYHUX cucTteM. OCHOBHI €Tanu CUHTE3Y
O10TEXHIYHUX CHCTEM.

2. BioTexHiYHi cucTeMU MeIUYHOT O IPU3HAYEHHS.
3. 3araJjibHi M0J10:KeHHSI HAHOTEXHOJIOTiil Ta HAHOMAaTepiaJiB.

CtpykTypHi actiekTH HaHOMaTepianiB. HanodacTuHkm 1 HaHomopoku. O6’€MHI HAHOCTYKTYpPHI
Matepianu. [cTopuuHi BiIOMOCTI PO PO3BUTOK HAHOTEXHOJOT1H. HaHOTEXHOIIOTIT 32 KOPIOHOM.
P03BUTOK HAHOTEXHOJIOT1H Yy O10METUITHHI.

4. XapaKkTepuCTHKN HAHOMAaTepiaJjiB, 110 32CTOCOBYIOTHCSI B OioMeIMIMHI.

5. Hanomarepiajm 1Jis1 aipecHOl J0CTABKH i TPaHCIOPAT JiKapChKHUX 3aC00iB

Ilixxoam 10 CTBOPEHHS CHUCTEM aAPEeCHOI JOCTABKM JIiKiB 3ac00iB. AKTUBHMI Ta NaCUBHUM
TpaHCnopT. BUkopucTanHs BeKTopa B CHCTEMax JOCTaBKH JiKapChKuX 3aco0iB. [[poHUKHEHHS
CUCTEM JIOCTaBKU B KJIITHHY Ta BUBUIbHEHHS JIIKAPCHKOT0 3ac00y. BUBIIbHEHHS JIIKAPCHKOTO
3aco0y 13 CUCTEMHU JOCTaBKH.

Hanopo3mipHi Hocii A1 10cTaBKU JikapcbKuX 3aco0iB. [loniMepu — HOcli y cucteMax
nocraBku. Jlenapimepu. Jlimocomu. L{UKI0AEKCTPUHN — MOJIEKYJISIPHI HAHOKOHTEHHEPH.
KniTuau kpoBi — sk 1u1aTopMu y CUCTEMax TOCTaBKH. Byrienesl HAaHOUaCTUHKHY.



HanouactrHkM MeTastiB Ta okcuaiB. CHCTEMU JTOCTaBKH I'eHiB. 3aCTOCYBaHHS KBAHTOBHUX TOUOK
JUTSL KITITUHHOT Bidyaumi3zanii. Kommo3uTHi TBepaodaszHi Hocli. CxeMa CUHTE3y KOMITO3UTHUX
Oarato(yHKITIOHATPHUX HAHOYACTUHOK Ha OCHOBI 30JI0TO-CPIOHMX HAHOKJTITHH.

6. HaHnoTexHoJi0rii Ta HAaHOMaTEpialu B MEAUYHIN JTIarHOCTHIII.

CEMIHAPCBKI 3AHSTTS
» Krnacudgikaiiist 610TeXHIYHUX CUCTEM MEIUYHOTO TPU3HAYCHHS
* Etanu cuHTe3y 610TEXHIYHUX CHCTEM
"  Ocob6auBOCTI PI3UKO-XIMIYHUX XapaKTEPUCTUK HAHOMATEPIalliB
* 3acTOCyBaHHS HAHOTEXHOJIOT1 Ta HAHOMATepialliB B OKPEMUX raly3siX MEIULUHU.
* Bsaemonis HaHOMaTepiaiB Ta HAHOTEXHOJIOT1H 3 TKAHWHAMU )KHBOT'O OPTaHi3My
»  Cy4acHi miaxoau 10 po3poOKH HAHOCUCTEM aJpPEeCHOI TOCTABKHU JIKiB

5. TexniuHe 00/1aJHAHHA Ta/a00 IporpamMHe 3a0e3ne4eHHs

TexHiuHi 3ac00u HABYAHHA:

- [lepconanbHuit KOMIT'10TEp a00 HOYTOYK;

- MynbTuMeiiiHa cucteMa JJis JeMOHCTpallii Mpe3eHTalil;

Jlinensiiine I13:

- AKTHBOBaHMI aKayHT yHiBepCHUTETChKOI momTH (student.i.p@nmu.one), MS Teams, MS Power
Point va Microsoft Office 365.

- [Inatpopma MS Windows,

- Hucranuiiina miatdopma Moodle.

6. CucreMa OLiHIOBAHHA Ta BUMOI'H

6.1. HaByaybHi 10CSITHEHHS 3100yBa4iB BHIIOI OCBITH 32 pe3yJIbTaTaMU BUBUYCHHS
KypCY OIIIHIOBATUMYThCS 32 IIKAJIOK0, 1[0 HaBEICHA HIKYE:

Peittunrosa mikasna [HcTHTYIIITHA TIKaTa
90 - 100 BIIMIHHO
74-89 no0pe

60-73 3aJI0BIJTLHO
0-59 HesanoBinsHO

3aranbHi KpuTepii TOCATHEHHS pe3yNbTaTiB HABYAHHSA BIAMOBIAAIOTH OmHMcaM 6-TO
kBamigikariiaoro pias HPK.

6.2. 3m00yBayi BHINOI OCBITH MOXYTh OTPUMATH MiICYMKOBY OIlIHKY 3 HaBYaJIbHOT
JTUCITUIUTIHA Ha TIiICTaBl MOTOYHOTO OIIHIOBAHHS 3HAHb 32 YMOBH, SIKIO HaOpaHa KUIBKICTh
0aJIiB 3 HOTOYHOT'O TECTYBAaHHS Ta CaMOCTIHHOI poO0TH cKJlafatume He MeHIe 60 Oais.

TeopernyHa yacTHHA OLIHIOETHCS 3 PE3yJIbTaTaMH KOHTPOJIBHOI poOOTH, sIKa MICTHTh
BIJIMOB1/11 Ha 6 3anuTaHb (KoxkHE max 10 6aiB), sK1 0OMPAOTHCA PaHIOMHUM CITOCOOOM Ha
HAJICUJIAIOTHCS 37100yBady 3 BUKOpUCTaHHAM TexHonorii Microsoft Office 365. 3aramom 3a



IICTh KOHTPOJBHHUX POOIT OTPUMYETHCS MakcuMyM 60 6aiiB, To6To 60% Bix OLIHKH 3a
JTUCITUTIIIHY.

CeMiHapchka yacTuHa (DIKCYETHCS €TaraMu OIPAIIOBAHHS KOXKHOI 4acTWHH (TOOTO,
KOXKHOT TEMH CEMIHApChKOTO 3aHSATTSA, 3arajoM Ha KOXHOTO CTyaeHTa - 4 TeMu, sKi
OOMpaIOTBCA PAaHIOMHUM CIIOCOOOM Ha HAJICWIAIOTHCSA 3700yBady 3 BHUKOPHCTAaHHSIM

texHojorii Microsoft Office 365 (10 GaiiB) Ta npuiiMaeThCst 3 ypaxyBaHHIM KoedimieHTiB Ky,
ko:

CemiHapchka yacTuHA (KOJKHA YaCTHHA 3aBJAHHS OIIHIOETHCSI OKPEMO)
[Ipn o [Ipu HECBOEUacHOMY SIKicTh 3aCBO’€HHSA
CBOEYACHOMY p BHUKOHAHHI Matepiany
. HECBOEYACHOMY : . .
BUKOHAHHI ; (TIpeacTaBIICHO i KkoedimienT ko=3 — 5,
BUKOHAHHI _
(mpoTsirom 4ac THXKHS (abo ko=0, xommu
. (mpoTsirom
2 TUXHIB) R KOHTPOJbHHUX 3100yBaYeM MOPYIIECHO
KoedimieHT . . 3ax0/IiB aKaJeMiqH
(l)_ll koedimienT k1=0.8 . . ) _ Yy
ki=1.0 koedimienT k1=0.6 TOOPOYECHICTD)

MakcuManbHe OL[IHIOBAHHS:

Ceminapchka yacTUHA (KOJKHA YaCTUHA 3aBJIaHHS
Teopetnuna s
OITIHIOETHCSI OKPEMO)
YacThHA Pazom
(T) JacTHHA JacTHHA JacTHHA JacTHHA
(tTema) 1 (Tema) 2 (Tema) 3 (Tema) 4
60 10 10 10 10 100

VY cyMi 3a IpakTUYHY YaCTUHY KYpCY MPH MOTOYHOMY OIL[IHIOBaHH1 OTPUMYETHCS
MakcumyM 40 0aJis.

Otpumani O0ajid 3a TEOPETHYHY YACTHHY Ta CEMIHAPChKY YacTUHY JOJIAlOThCS 1 €
MIJICYMKOBOIO OITIHKOKO 3a BHBYCHHS HAaBYAIBHOI JUCHUILIIHK. MakcuUMalabHO 3a
MOTOYHOKO YCIIIIHICTIO 3400yBay BUILOI OCBITH Moske HaOpatu 100 Oais.

MakcumanbHe OHiHIOBaHH}I IIOTOYHOI'O KOHTPOJIKO B Oajax:

TeopernuHa yacTuHa CeMiHapchKa yacTUHA Pazom

60 40 100

6.3. Kpurepii onliHloBaHH# MiICyMKOBOI po00oTH

Y BUMaKy SIKIIO 3400yBay BUINOI OCBITH 32 MOTOYHOIO YCIHIIIHICTIO OTPUMAB
MeHmie 60 OamiB Ta/ab0 TMparHe MOMINIIMTH OIIHKY MPOBOJUTHCS MiJICYMKOBE
OLIIHIOBAHHS.

JudepeniiiioBanuii 3amik TPOBOAUTHCS y BUIJISAAI KOMIUIEKCHOI KOHTPOJIBHOI
poboTH, siKa BKJIIOYA€E 3alMTAaHHA 3 TEOPETUYHOI Ta CEMIHAPCHhKOI YacTHUHH KypCY.

MakcuMalIbHO 3a MiJICYMKOBOIO poOOTOIO 3/100yBau BHIIOI OCBITH Moke HaOpaTtu 100
OautiB.




7. [MoJgiTuka Kypcy

7.1 IoaiTnka o0 akajaeMidHOI 100poYecHOCTI

AkanemiuyHa JOOpOYECHICTh 3/00yBadiB BUIIOI OCBITH € Ba)XXJIMBOI YMOBOIO IS
ONaHYBAHHA PEe3y/bTaTaMH HaBYAHHS 32 JUCIMILIIHOIO 1 OTPUMAaHHS 3aJJ0BUILHOI OIIHKU 3
MOTOYHOTO Ta TMIJACYMKOBOTO KOHTPONIB. AKajaeMmiuHa JOOpOYECHICTh 0a3yeTbcsl Ha
3aCY/PKCHHI TPAKTHK CIUCYBaHHS (BUKOHAHHS MUCHBMOBHUX POOIT 13 3aJTy9CHHSIM 30BHIITHIX
okepen iHQopMariii, KpiM I03BOJICHMX IS BHUKOPHCTaHHsS), TIuIariaty (BiATBOPECHHS
OIyOJIIKOBAHMX TEKCTIB I1HIIMX aBTOpIB ©0€3 3a3HAYeHHs aBTOpCTBa), (haOpukaii
(BuragyBaHHS JaHMX 4M (DaKTiB, 10 BUKOPHCTOBYIOTHCS B OCBITHhOMY mporieci). [TomiTika
II0JI0 aKaJeMIYyHOi JOOpOYECHOCTI perjaMeHTyeTbcsl mojokeHHAM "TlonoxeHHs mpo
cUCTeMy 3amoOiraHHs Ta BUSBJICHHA IJariaty y HarioHaabHOMY TEXHIYHOMY YHIBEPCHTETI
"JlninpoBchka moitexHika" http://surl.li/alvis.

Y pa3i nopymeHHs 3700yBaueM BHINOI OCBITH aKaJEMIYHOI JTOOPOYECHOCTI
(cucyBanHs, miariat, (abpukaiiis), poOOTa OIIHIOETHCA HE3aJ0BUILHO Ta Mae OyTH
BUKOHaHa MOBTOpHO. [lpM 1mpoMy BHKIaAay 3ajumiae 3a COOOK0 MPaBO 3MIHUTU TEMY
3aBIAaHHS.

7.2 KomyHikaniiiHa moJjiituka

3100yBayi BUIIOi OCBITH MOBUHHI MaTH aKTUBOBAHY YHIBEPCUTETCHKY MOIUTY.

VYci mUCchbMOBI 3amMTaHHS A0 BUKJIAAAadiB CTOCOBHO KYpCy MAalOTh HAJICUJIATHCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY MOLITY.

7.3 IoiTHKA 1010 ePecK/IaIaHHSA

PoGoTu, siKi 37a10THCS 13 MOPYIICHHSIM TEPMiHIB 0€3 MOBAXHUX MPUYHH OLIIHIOIOTHCS
Ha HIWK4Yy omiHKy. [lepecknamanHs BiAOyBaeThCs 13 J03BONY JEKaHATy 3a HAasBHOCTI
MOBAXHUX MPUYMH (HAIPUKIIAJ, JIIKAPHIHUM).

7.4 IloJiTHKA 00 OCKAPKEHHSI OLIHIOBAHHA
Sxmo 3m00yBay BUINOI OCBITM HE 3TOJIEH 3 OI[IHIOBAHHSIM MHOTO 3HAHb BIH MOXE
OINPOTECTYBATH BUCTABJICHY BUKJIaJIa4eM OIIIHKY Y BCTAHOBIICHOMY ITOPSIZIKY.

7.5 BinBixyBaHHsI 3aHATH

Jlia 3100yBayiB BUIIOI OCBITU JEHHOI (POpPMH BiJBIYBaHHS 3aHATH € 00OB’SI3KOBUM.
[ToBaxxHUMU TIPUYMHAMU JUIS HESIBKU Ha 3aHSTTS € XBOp0oOa, y4acTb B YHIBEPCUTETCHKUX
3ax0/lax, aKaJeMiuHa MOOUIBHICTh, SIKI HEOOXIJHO MIATBEPIKYBaTH IOoKymeHTamu. [Ipo
BIJICYTHICTh Ha 3aHATTI Ta MPUYMHHU BiJICYTHOCTI 3J00yBay BHUIIOI OCBITHM Ma€ IMOBIJOMHUTH
BHKJaga4a abo ocooucTto, adbo uepes cTapocTy.

3a 00’€KTUBHUX MPHUYMH (HANPHUKIAJd, MDKHAPOAHA MOOUIBHICTH) HAaBUAHHS MOXKeE
B110yBaTHCh B OH-JIaliH (DOPMI1 32 MOTOHKEHHSM 3 KEPIBHHUKOM KYPCY.

7.6 bonycu

3mo0yBaui BUIOT OCBITH, SIKi PErYJISIPHO BiABIAyBaH JEKIil (MalOTh HE OiIbIIE ABOX
NpOIycKiB 0e3 MOBaXHMX MPHYMH) Ta MAlOTh HANHMCAHUN KOHCIEKT JICKIill OTPUMYIOThH
JI0JIATKOBO 2 Oaiu J10 pe3ysbTaTiB OI[IHIOBAHHS JI0 1JICYMKOBOI OI[IHKHU.
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