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1.  ONMC HABYAJBHOI JUCHUNIIHUA

HajimeHyBaHHSI IOKA3HUKIB

Po3nmoais1 roavH 3a HABYAJILHUM
IJIAHOM

Kinekicts kpegutiB EKTC — 3 Pik miaroroBku:
3araiabHa KUIbKICTh rogud — 90 it
KinbkicTs MOmYIB — 2
-1
TwxHEBUX TOAUH JUIA JSHHOIL Jlexui:
OpMH HaBYAHHSA:
dop 2

ayauTOpHUX- 2,5
caMOCTIHHOT poOoTH cTyAeHTa — 2,5

[TpakTryHi (cemMiHapChKi):

22

By migcyMKoBOT0 KOHTPOJIIO:
3aJ1K

JlaGoparopHi:

dopma MmiaCyMKOBOTO KOHTPOJIIO:
yCHa

Camocriiina po6orTa:

46




2.  META HABYAJIbHOI JUCLUUILJITHU

Memoro  BUBYEHHS  HaBYaJIbHOI  juciuiuiian  «Berym y
CHeUiaJIbHICTh) € OTPUMAaHHsS CTYJEHTAMH IPYHTOBHMX 3HaHb IIPO
CTPYKTYpy HaBUaJbHUX  JUCIUIUIIH Ha piBHI OakamaBpary BbMI,
3aCBO€HHS (PI3UYHUX 1 TEXHIYHUX OCHOB PO3POOKH CydaCHUX MPUCTPOIB 1
TEXHOJIOT1M, $SIKIi BHUKOPUCTOBYIOThCS B  OlOJIOTii, MEIWIMHI 1
arpoKyJIbTYpi.
BianoBigHO 10 OCBITHROI MPOTpaMu, BUBYEHHS JUCHUIUIIHU CIIpUsie (OpPMyBaHHIO
y CTYJEHTIB HACTYTHUX KOMIIETEHTHOCTEM

IHTerpajibHa KOMIIETEHTHICTh:

3IaTHICTh PO3B’SI3yBaTH KOMIUIEKCHI MpoOjeMu B rany3l npodeciiiHoi Ta
JIOCJI THAIILKO-1HHOBAIITHOT JSITIBHOCTI, 10 nepeadavae rimooKe
NEPEOCMUCIICHHSI HAsSBHUX Ta CTBOPEHHS HOBMX IUTICHUX 3HAaHb Ta mpodeciitHoi
PAKTUKH.

3arajibHi KOMIETEeTHOCTI:

3K1 - 3HanHs Ta po3yMiHHA NPEAMETHOI 001acTi Ta po3yMiHHS podeciitHoi
JISITTBHOCTI. ;

3K2 - 3nanHs Ta po3yMiHHA NPEAMETHOI 001acTi Ta po3yMiHHS podeciitHoi
JISITIBHOCTI. ;

3K3 - 31aTHiCTh CHIUJIKYBATHCS IEPAKABHOIO MOBOIO SIK YCHO, TaK 1 TUCHMOBO.;

3K4-HaBuuku BUKOpHUCTaHHS 1HGOPMAIIIHHUX 1 KOMYHIKAI[IHHUX TEXHOJIOTIH. ;

3K6 - 3naTHiCTh 10 MOITYKYy, OOpOOJICHHS Ta aHaJi3y iHpopMaIlii 3 pi3HUX
JDKeped. ;

3K8 - 3natHicTh IpUitMaTH OOTPYHTOBAHI PIIICHHS.

3K9 - 3natHicTh CHIIKYBAaTHCS 3 IPEICTABHUKAMU 1HITUX MPOPECIHHUX TPy
pi3HOTrO PiBHA (3 €KCIIEPTaMH 3 IHIIUX TaTy3ed 3HaHb/BH/IIB €EKOHOMIYHO1
JUSITBHOCTI ).

3K10 - HaBuku 31iicHeHHs O€3I1€YHOI qiIsTIBHOCTI

3K11 - 3naTHicTh OIiHIOBATH Ta 3a0€3Me4YyBaTH AKICTh BUKOHYBAHUX POOIT.

(axoBi KOoMIIETEHTOCTI:

®K?2 - 3matHicTh 3a0€3MeuyBaTH IHKCHEPHO-TEXHIYHY €KCIIEPTHU3Y B MPOIIECi
TJIaHyBaHHS, pO3pOOIIi, OMiHIlI Ta crienudikallii MEIUIHOTO 00JIaHAHHS ;

®K3 - 3gaTHICTH BUBYATH Ta 3aCTOCOBYBATH HOBI METOAM Ta IHCTPYMEHTH
aHaJi3y, MOJEIIOBaHHS, TPOCKTYBAHHS Ta ONTHMI3aIlli MEIHIHUX
IIPUITATIB 1 CHCTEM;

®K6 - 3gaTHICTh €PEKTUBHO BUKOPUCTOBYBATH IHCTPYMEHTH Ta METOH JIJIS
aHai3y, MPOEKTYyBaHHS, PO3PAXyHKY Ta BUIIPOOYBaHb MIPHU pO3poOIIi
OloMeTMYHUX MPOAYKTIB 1 IOCIYT;



3. NEPEJYMOBHM JIJI1 BUBYEHHS HABUYAJIbHOI JUCIUIJIIHUA
OckilbkM  HaBuajbHa JucuuIibiiHa «Berym g0  cnemiajabHOCTI»
BUKJIAJJA€ETHCS HA MEPIIOMY Kypcl, TO HE mepeadadae MonepeaHboro BUBUEHHS

HaB4YaJIbHUX I[I/ICI_[I/IHJIiH.

4. OYIKYBAHI PE3YJIbTATH HABYAHHA

BignoBigHo 10 ocBiTHBROI mporpamu biomenuuna iHskeHepisi, BUBUCHHS
HABYaJbHOI JHUCIUIUIIHA TIOBUHHO 3a0€3MeUUTH JOCSITHEHHS CTyJACHTaMu

HACTYMHUX OporpaMHux pe3ynpTraTiB HaBuaHHd ([IPH):

TEXHIYHUX Ta 0101H)KEHEPHUX 3aCc001B 1 METO/IB.

dopMyII0OBaTH JIOT1YHI BUCHOBKM Ta OOIPYHTOBaHI pekoMenpaauii monollPH?2.
OI[IHKM, eKCIUTyaTaiii Ta BIOPOBAKEHHI OIOTEXHIYHHX, MEIUKO-

BUPOOHUIITBA

3acTOCOBYBaTH TMOJOXKEHHS HOPMATHBHO-TEXHIYHUX JOKyMeHTiB, mmolIPH4.
pEeryiaMeHTyI0Th NOPSAI0K MPOBEACHHS cepTUdikallii MPoyKIii, aTecTall]

Bwmitu cniikyBaTucs 3 mpodecioHaraMyd B 00JacTi OXOPOHH 370POB’S
Nep>KaBHOIO Ta 1HO3EMHOIO (aHTIIIMCHKOI 200 OJIHIEK0 3 THIIMX O(IIIAHUX
MoB €C) MOBaMH Ta pO3yMITH IXHI BUMOTH 10 O10MEIUYHHUX MPOAYKTIB 1
MOCITYT.

[TPHG6

CTaHJapTaM, a TAKOXK OIIIHIOBATH PIIIEHHSI

BmiT  aHamidyBaTM  piBeHb  BIANOBIAHOCTI  cydyacHuM  cBiToBUMIIPH14

OuikyBaHl pe3yJbTaTH HaBYaHHS, sKI TOBHHHI OyTH JOCSTHYTI
3m00yBa4aMH OCBITH TICIIsI ONaHYBaHHS HaBUAIBHOI MUCHUIUTIHU «Betym mo

CHeHiaJILHOCTI»:

HanmaBaTn pexomeHpallii moa0 eKcIuTyaTallii Ta BIpPOBaKCHS MEIUKO-
TEXHIYHUX, O101H)KCHEPHUX, O10TEXHIYHUX 3aCO0IB 1 METO/IIB.

[TPH2.

3HaTH 1 YMITH 3aCTOCOBYBaTHM HOPMATHMBHO-TEXHIUHI JOKYMEHTH IS
opratizaiiii BApOOHHIITBA O10METUYHOT TPOAYKITIT

[TPH4.

YMiTH BeCcTH (axoBe CIHIJIKYBaHHA MPO O10MEANYHI MPOIYKTH 1 MOCITYTH
B 00JIaCTI OXOPOHHU 37I0POB’ s JIEPKABHOIO Ta 1HO3EMHOIO MOBaMH.

[TPH6

YMITH TIPOBOJUTU aHAJI3 PIBHIB BIAMOBITHOCTI Cy4aCHHUM CBITOBHM
CTaHJapTaM, a TaKOX YMITH OILIHIOBATU pilIeHHs Yy chepi OloMeanIHuX|
TEXHOJIOT1H

[TPH14

5. 3ACOBM JIATHOCTHUKU TA KPUTEPII OIIIHIOBAHHSI

PE3YJIBTATIB HABUAHHSA

3acobamMu OIIHIOBaHHS Ta METOJaMU JIEMOHCTPYBAaHHS PeE3yJIbTaTiB
HABYaHHS 3 HABYAJIbHOI NUCIHILIIHH €:

CTaH/IapTU30BaHI TECTH;
MIOTOYHE ONUTYBAHHS;
3aJ1iIKOBE MOJTyJIbHE TeCTyBAaHHS Ta OMTUTYBaHHS;

pedeparu;




Mpe3eHTallli pe3yIbTaTiB BUKOHAHUX 3aBJaHb Ta JOCITIIKCHb;
3alIK.

@®opMH KOHTPOJIIO TAa KPUTEPil OLIHIOBAHHSA Pe3y/bTATIB HABYAHHA
DopMH IOTOYHOI0 KOHTPOJIIO:
1HAUBIyaJIbHE TA TPYNOBE ONMUTYBAHHS;

KOHTpOJIbHA po00Ta;

TECTH;
niAroToBKa pedeparty;

3aXUCT BUKOHAHUX 3aBIaHb.
dopma MOAYITBHOTO KOHTPOITIO:
MonayabHUN KOHTPOJb 3IIHCHIOETECS B (OpMi BHUKOHAHHS CTYJACHTOM
MOJTyJIbHOTO KOHTPOJBHOTO 3aBIaHHS (KOHTPOJIBHOI POOOTH, TECTY, KOJIOKBiyMYy
TOIIIO0) 3T1JTHO 3aTBEPXKEHOT0 Kadeaporo rpadiky.
dopma MmiICyMKOBOT'O CEMECTPOBOTO KOHTPOITIO: 3alTiK.

Po3noain 6aJiB, AKi OTPUMYIOTH CTyaAeHTH (MoayJib 1)

MopayabHa
IToTroyHe oiHIOBAHHSA TA CAMOCTIHA KOHTPOJI
bHA Cyma
podora podoTa
TI T2 T3 | T4 TS5 T6 | T7-9 | T10| TII 55 100
3 4 3 4 4 3 [3+3+3 |5 S
Po3noaia 6auiB, siki orpuMy0Th ctyaeHTu (moayJasn II) T1, T2 ... — temu
MoayabHa
IToTo4He OLIHIOBAHHSA Ta CAMOCTIiiiHA KOHTPOJ C
bHA yma
podora po6oTa
TI T2 T3 | T4 T5 [T6 T7 |T8-10] TII1 60 100
3 3 4 3 3 4 5 3x4 |5
OuniHlBaHHSI OKpeMHUX BHAiB HABYAJIBHOI POOOTH 3 AMCHMILIIHU
MoayJas 1 Moayasb 2
Bua pisnbHocri 3100yBana BULIIOL MakcHMaTbHA
ocBiTH KinbkicTs Maxkeumaibha Kiibkicrs | KinbkicTs KiabKicTh 6a/iB
faJiB (cymapHa) (cymapHua)
Jlexuii 11 40 11
[TpakTruHi (ceMiHaHAPCHKI) 40
[IpesenTaris 1 5
Pedepar 5 1
MojtysibHa KOHTPOJIbHA poOOTa 1 55 | 55
Pazom 100 100

KpuTepii oniHIOBaHHSI MOAYJIbHOI KOHTPOJIbHOI po00TH
BukoHaHHSI MOLYJTBHUX KOHTPOJIBHUX POOIT 31MCHIOETHCS B TUCHMOBIH (200




elNeKTpoHH1i) popMi. Moy IbHUN KOHTPOJIb 3HAHb CTYJICHTIB 3/11MCHIOETHCS MICIS
3aBEpPIIEHHS BUBUEHHS HABYAJIBHOI'O MaTepiaidy 3MICTOBOIO MOIYJIS.

BukoHaHHS NOpakTUYHOrO 3aBJaHHS Iepefdadae TEpeBIpKY  PiBHA
OBOJIOJIIHHSI CTY/JI€HTOM TEOPETUYHUMH 3HAHHSMH Ta NMPAKTUYHUMHU HABUYKAMHU
CTOCOBHO SIKICHOTO 1 KUIBKICHOTO aHaJli3y €JIeKTPOMAarHiTHUX IMPOLECIB y PI3HUX
cepeloBUIIax.

O1iHKa «BIIMIHHO» BUCTAaBISETHCS, SKIIO MiJ Yac MPOBEACHHS KOHTPOIO
OyJI0 BUSBIICHO:

1. HasBHICTD y cTyZeHTa BCeOIYHUX, MOBHUX, MNTMOOKUX IHTETPOBAHUX 3HAHB
IPOrpaMoOBOTO MaTtepiaiy, BMiHHS BUIBHO BUKOHYBATH 3aBJaHHS 3aMpoIo-
HOBAHOT'O BapiaHTYy.

2. BMiHHS cTy/eHTa B MUCbMOBIN Ta yCHIN (pOpMI UITKO, BUYEPITHO 1 MpaBH-
JLHO BUKJIACTH BIJTIOBI/II HA MUTaHHS 3alIPOTIOHOBAHOTO BapiaHTYy.

3. I'mubGoke po3yMiHHS CTYJI€HTOM B3a€MO3B’SI3KY T'OJIOBHUX MOHSTH 1 MOJIO-
KEHb MPEIMETa, PO3YMIHHS 3HAYEHHS IUX TOJIOKEHD 1 TTOHATH JIs MaiOy-
THBHOT Mpodecii.

4. Bucokuii piBeHb TMIJATOTOBJICHOCTI CTyJEeHTa 3 TNHUTaHb Kypcy 10
NOJJIbIIOI  poOOTH HaJ BIOCKOHAJIGHHSM piBHSA CBO€l mpodeciitHoi
kBautidikarii.

Kpurepii oniHloBaHHS MiJICYMKOBOI0 CEMECTPOBOI0 KOHTPOJIIO

[TlincymKoBU#i  ceMeCcTpOBUM KOHTPOJb 3 aucuuiuiind  «Berym y
crneniajJbHIiCTh» 3MIMCHIOETHCS y GOpMI 3aITIKY.

3aJlik TPOBOJIUTHCS B YCHINM popMi muisxom criBOeciau. PesynpTaTu 3amiky
OLIHIOIOTHCS 3a ABOOATLHOIO MIKAJIOH0: ,,3apaXx0BaHo, ,,HE3apaxoBaHO .

ITincymkoBa orinka " 3apaxoBaHO'"/"He 3apaxoBaHO" BH3HAYAETHCH
HACTYTTHUMH KPUTEPISIMH:

- " 3apaxoBaHO" - SAKIIO CTYJEHT JOCTATHBO YITKO 1 TPaMOTHO BIJIOBIIa€ HA
NUTaHHS B MEXax Marepiajly BUKIAJECHOTO y pamMKax JEKIIHHUX 3aHSATh, MOXeE
IIOKa3aTH Ta OOTPYHTYBAaTH B3a€MO3B'SI30K PI3HUX YACTHH MaTepiary, IPOUICHOTO
y MeXax MaTepialy HaBYaJlbHOI JUCHMIUIIHM; JEMOHCTPY€E 3JaTHICTh [0
MUCJICHHS, TIPU BIJIMOBIJI HAa MUTAHHS PO3MIPKOBYE, CIIMPAIOYUCh HA OTPUMaHi y
paMKax KypCcy 3HaHHS, HE [IOMYCKAa€ ICTOTHHX HETOYHOCTEW Yy BIJMOBII,
MPaBWIHLHO BUOYAOBYE JIOTIKY BUPIIIICHHS TUTIOBUX 3aBaHb;

- "He 3apaxoBaHO" - SAKIIO CTYJCHT BUKJIaIa€ OCHOBHI ITUTAHHS HEJOCTATHHO
JiTKO 200 JIOIyCcKa€e iCTOTHI MOMMJIKH TP 1X BUKJIAJ1, HE MOXE IMOSCHUTH 3B'S3KIB
y paMKax BHUKIAJEHOTO MaTepiady, CTyJISeHT He 3HAa€ 3HAYHOI YaCTUHU
MPOrPaMHOTO MaTepiary, He MOKE JaTH TOYHUX BH3HAYCHB MOHATH, IPOUICHUX Y
pamMKax Kypcy, Ja€ po3IUIMBYaTi (OpMyIFOBAaHHS 1 HE BOJIOAIE B HAJICKHIA Mipi
TEPMIHOJIOTI€I0, TTYTA€THCA TPH BIAMOBIAI HA JOJATKOBI MUTAHHS, HE BOJOJIE
MPUIOMaM¥ BUPIIICHHS TUTIOBUX 3aB/IaHb.

3a OaxxaHHAM CTyJEHTa PE3yJbTyIOoua IMiJICYMKOBA 3aJiKOBa OIliIHKA MOXE
OyTHM BH3HAUYeHa SK IHTErpOBaHA OIlIHKA 3aCBOEHHSA BCIX TE€M JIHUCIUILIIHH 1



KUIBKICHO JIOPIBHIOE CEpeIHbOMY apu(METHUHOMY OajliB, OTPUMAHUX 33 KOKHUU
MOJYJb.

[lepeBenenns pe3ysbratiB, oTpuManux 3a 100-0a1bHOIO HIKAJIOO OLIHIOBAHHS B
HallloHaJIbHY 4-X OanbHy Ta mkaiy 3a cucremoro ECTS 31iiCHIOEThCS 32 HACTYITHOIO
CXEMOIO:

Omuinka 3a 3anik ECTS
IIKaJIOk0 Omninka XapakTepuCcTUKa
OaiB
90 ta BuiE 3apaxoBaHO A BIJIMIHHO
82-89 3apaxoBaHO B n00pe
74-81 3apaxoBaHO C no0pe
64-73 3apaxoBaHO D 3aJI0BUIBHO
60-64 3apaxoBaHO E 3a10BUJILHO
35-59 HE3apaxO0BaHO FX HE3a/I0BUTHHO 3 MOMJIMBICTIO
NepecKIalaHHs
0-34 HE3apaxOBaHO F HE3a/I0BUTHHO 3
000B'SI3KOBUM MMOBTOPHUM
HaBUYaHHSIM

3a OaxaHHSM CTyJIeHTa pEe3yJIbTyloua IMiJCYMKOBa 3aJiKOBa OIlIHKA MOXE OyTH
BU3HAUCHA SIK I1HTErpoBaHa OIlIHKA 3aCBOEHHSA BCIX TeM JHCHUUIUIIHK 1 KUTBKICHO
JIOPIBHIOE CEPEHBOMY apU(pMETUIHOMY OalliB, OTPUMAHUX 3a KOYKHHIA MOJTYJIb.

CryneHT, SKWM  OTpUMaB  3a  pe3yJibTaTaMd  IIJICYMKOBOIO  KOHTPOITIO
OLIIHKY «He3apaxoBaHo» (1-34 OamiB, F), 3000B'si3aHuii TPOWTH TMOBTOPHUIN KypC
BUBUCHHS JTUCIMITTIHY (I11/1 Yac T0ATKOBOTO CEMECTPY) 1 CKIIACTH 3aJTiK.

Pe3ynbraTit TICYMKOBOTO KOHTPOJIFO 3HAHB 3aHOCSATHCS JIO 3aTiKOBOI KHIDKKH Ta
eK3aMeHaII{HOI BIJOMOCTI.

6. MTIPOTPAMA HABYAJILHOI JUCHHUILITHA
6.1. 3micT HaBYAJIbHOI AUCIUILTiHA

Moayas 1. OCHOBHI HATIPSIMKHA PO3BUTKY BIOMEJINYHOI IHKEHEPII
Tema 1. Beryn no Giomenuunoi imKeHepii. 3MICT 1 KOMITETEHINT HaBYAIBHUX
IUCIUILIIH.

Tema 2. Betyn 10 KBaHTOBOI €EKTPOHIKY 1 JJa3€PHOT TEXHIKH.

Tema 3. OcHoBU HaHO(DI3UKHM 1 HAHOTEXHOJIOT1H.

Tema 4. OCHOBU CBITJIOTEXHIKH .

Tema 5. Beryn 10 CBITIOKYIBTYPH POCIHH 3aKPUTOTO TPYHTY.

Tema 6. CyuacHi mxepena yabTpadioseToBOro i BAKYyMHOTO yJIbTpadioaeToBOTO
BUTIPOMIHIOBaHHS Ta XOJIOAHOI HM3bKOTEMIIEPATYpPHOI TUTa3MU JJIS 3aCTOCYBaHb B
0101011 TA MEIUIIMHI

Tema 7. OcHoBu crepwmizarii 1 Ae3uH(exIii mia gie cydacHux mkepen YO —
BUIPOMIHIOBAHHS.



Tema 8. OCHOBHH €KOJIOTII JTIOIUHH.

Moayas 2. OCHOBU CYUACHUX BIOMEJUYHUX TEXHOJIOTT.
Tema 1. OcHOBU 610MEIMYHOT THXKEHEPII.
Tema 2. bionika.

Tema 3. OcHoBuU B3aeMO/I1 (DI3UYHUX TTIOJTIB 3 O10JIOTTYHUMH 00'€KTaMHU.
Tema 4. BukopucTaHHs 10HI3yI0YOTO BUIIPOMIHIOBaHHS B MEIUITUHI.
Tema S. Jlis 10HI3y104OT0 BUIIPOMIHIOBaHHS Ha 0100'€KTH.

Tema 6. OcHOBH 010HAHOTEXHOJIOT1A.

Tema 7. AHaTITUYHI METOIM B O10HAHOTEXHOJIOT1].

Tema 8. [IpoGaemu peabiniTaniiHoi iHAYCTPII.

6.2. CTpyKTypa HABYAJIbHOI TUCHMILTIHH
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Cemectp 1-i
Monayns 1
1 Berym nmo  Olomeawunoi | 5 | 2
imKeHepii. 3MIicT 1 KOMIIETEHIII1
HABYAJbHUX JTUCIAILIIH.
2 Bceryn o xBaHTOBOT enekTpoHiku i | 6 | 4 2
Ja3epHOi TEXHIKH..
3 OcuoBu  HaHodizuku 1|7 |4 2
HAHOTEXHOJIOT1A.
4 OCHOBH CBITIOTEXHIKH . 4 |2 2
5 Berynm go  cBiTnokymeTypu | 6 | 4 2
POCIIMH 3aKPHTOTO TPYHTY.
6 CyuacHi mxepena | 7 | 4 2

yIbTPa(1071€TOBOTO 1




BaKyyMHOI'0 yJIbTPa(i0JI€TOBOrO
BUIMPOMIHIOBAHHS Ta XOJIOAHOT
HU3BKOTEMIIEPATYPHOI  IUIA3MHU
JUISL 3aCTOCYBaHb B 0O10JIOTii Ta

M€ IUIIMHL

7 OcHoBM  crepwmizamii 1 2
ne3uH(exuli mja i€ Cy4acHUX

mxepen Y® — BUIPOMIHIOBAHHSL.

8 OcHoBHH ekoJjiorii ioaquau. |4 |2 2
Bceboro 3a moayas I 41 |22 14
Monayas 2
OcHoBU 610MeIUYHOT 1HXKEHEePIi. 8 4 4
2 Bionika. 8 4 4
OcHoBHu B3aeMoJii Gi3UIHUX TIOJIB | 6 2 4

3 01000€KTaMH.

Bukopucrtanns 10HI3yIO4OTO | 6 2 4

BUIIPOMIHIOBAHHS B MEIHITUHI.

Jlis 10HI3yIOYOTO BHMPOMIHIOBaHHS | 4 2 2

Ha 01000€KTH.

6 OcHoBU 610HAaHOTEXHOJIOT 1. 5 2 4
7 AHaniTH4uH1 METOIU B|O6 4 6
010HaHOTEXHOJIOT15X.
[TpoGnemu peabumiTariitHo | 5 2 6
1HAYyCTpil
Bceboro 3a moayas 11 49 22 32
Bcboro roaus 3a kypce 90 |22 |22 46

6.3. Temn ceMiHapCHKNX 3aHATH

No HasBa temn KutekicTh
3/11 TOIUH




1. | OcHOBHU 0iOMEIMYHOI 1HXKEHEPI]. 4
2. | Bionika. 4
3. | OcHoBu B3aeMoii (pi3uUHMX MOTIB 3 61000€KTaMHU. 2
4. | BukopucTaHHs 10HI3yl0UOr0 BUIIPOMIHIOBAHHS B 2
MEJTULIHHI.
5. | Jis 10HI3yI04Or0 BUIIPOMIHIOBAHHS Ha 01000€KTH. 2
6. | OcHOBU O10HAHOTEXHOJIOT1H. 2
7. | AHaniTU4YHI METOJY B 010HAHOTEXHOJIOT1SIX. 4
8. | IIpobnemu peabimiTaniiHoi iIHAYCTPIT 2
Cyma: 22
6.4. Camocriiina podora
No TEMA Kinbki-
3/m CTh
TOJIUH
MO/VYIJIb 1
1. Beryn go 6iomeanydHo1 iHxKeHepii. 3MICT 1 0
KOMITIETEHITIi ~ HAaBYAJbHUX JIUCIIMILIIH.
2. | Berym 10 KBaHTOBOT €JIEKTPOHIKH 1 JIa3€pHOT TEXHIKH. 2
3. OcHoBU HaHO(D13WKH 1 HAHOTEXHOJIOT1M. 2
4. | OCHOBHU CBITJIOTEXHIKH . 2
3. BceTym 10 CBITIOKYIBTYPH POCIUH 3aKPUTOTO TPYHTY. 2
6. CyuacHi kepena  yiubrpadiosieToBoro 1 BaKyyMHOTO | 2
yIbTPadioIeTOBOTO BUITPOMIHIOBaHHS Ta XOJIOAHOT
HU3BKOTEMIIEPATypHOI TUTa3MU JJIA 3aCTOCYyBaHb B OioJorii Ta
METUIIAHI
7 AHamITHYHI METOU B O10HAHOTEXHOJIOTISX. 2
8. | IlpoGiemu peabimiTariitHoi iHAYCTPii. 2
PA3OM| 14
MOAVIJIb 2
I. | OcnoBu BMI. 4




biownika.

B3aemonis ¢pi3uunux nomiiB 3 6i000ekTamu

BukopurcTaHHs 10HI3yI0UOIO BUIIPOMIHIOBAaHHS B MEIULIMHI

Jlist 10HI3yI0YOT0 BUITPOMIHIOBAHHS Ha 01000€KTH.

OcHOBHU 010HAHOTEXHOJIOT1i.

AHaNITUYHI METOIY B O10HAHOTEXHOJIOTIAX.
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[Ipo6nemu peabimiTaniiHol IHAYCTPIi
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7. IHCTpYMEHTH, 00JIaJHAHHS TA MPOrpaMHe 3a0e3MneYeHHsI, BAKOPUCTAHHS

SIKUX Mepeadavyac HaBYAJIbHA TUCIUILIIHA

Texniuni 3acobu: Myrsmumedilinuii npoexmop, iHmepaKmueHa OOUIKA.
OOnanHaHHA: nepcoHAlbHi KOMN tomepu, HOYmOyKu, nianuiemu, 6eOKamepu.
[Iporpamue 3a6e3neuenns: Windows 10, MS Office (Excell, Power Point, Word).
3acobu OHJIaliH HAaBYaHHSI:

cucmema enekmponHo2o Hasuanus Moodle https://e-learn.uzhnu.edu.ua/,
enekmporHuti penozumapii JIBH3 «YoucHY » https://dspace.uzhnu.edu.ua/

8. PexomeHn0BaHa JiTeparypa

ba3oBa
[Iyai6oB O.K., I'pumak P.B. «biomenuuna imxkenepis. Berym 1o
criemianbHoCTI».  HaBuwanpHuiét  mociOHuk. —  Yxkropoxa: JBH3

«YKropoJICbKHMM HaIllOHAJIbHUN yHIBepcuteT», BumaBauireo YxHY

«osepnay, 2019. — 177 ¢. ISBN 978-617-7333-75-2.

O.K. llyai6oB, A.O. Maninina, O.M. Maninin HoBi razopo3psiiai MeToau
OJIep’KaHHsI CEJICKTUBHOTO yJIBTPadioieTOBOro 1 BUIMMOTO BUIIPOMIHIOBAHHS
Ta CHHTE3Y HAHOCTPYKTYP OKCHIIB TepexigHux MeTamB. MonHorpadis.
VYxropoa. BugaBuuurso YxxHY «I'oBepna», 2019. 188 c. ISBN 978-617-
7333-80-6.

®i3uuni nons 1 xkwuBi opranizmu. [ladpansomn LI, Cyxosigs M.1., lladpanbom
M.L (miapy9IHUK TUTSI CTY/ICHTIB CHCIIaTbHOCTI «biomennuna
imkeHepisny). Yxropoa: Bunasauirso YxxkHY, «"oBepnay, 2021. 220 c.

JlonomizkHa

1. Shuaibov A, Minya A, Malinina A, Gomoki Z, and Danilo V Characteristics

of Gas-Discharge Plasma-Chemical Reactor wich Syuthesis of Colloidal
Solutions of Metal Oxide Nanoparticles // Journal of Physics and Chemistry
Reseach. 2019. Vol.1, Issue 1 (20 June). P.1-9.

2. Shuaibov O., Chyhin V., Malinina A., Danilo V. SOURCE OF

BACTERIOCIDIC ULTRA-VIOLET RADIATION AND FLOW OF NANO-


https://e-/
http://learn.uzhnu.edu.ua/
https://dspace.uzhnu.edu.ua/

PARTICLES OF ZINC AND COPPER OXIDE FOR APPLICATIONS IN
MICROBIOLOGY, MEDICINE AND NANOTECHNOLOGY // Bicauk
XMENBHUIIBKOTO Hal[lOHAJIBHOrO YHiBepcuTeTy. TexHiuHi Hayku. 2019. Ned.
C.209-215.

. A.O. Maminina, O.K. Illyaibos, O.M. Maninin MexaHi3M 301IbIICHHS
NOTYKHOCTI BHUIIPOMIHIOBaHHS Ta30pO3pPsAHOI JIAMIM Ha CyMIlIax MapiB

TUXJIOPUIY PTYTi, HEOHY Ta a30Ty B CUHbO-3€JI€HOMY CIIEKTPaJIbHOMY J1ala30Hi
// Yxp. @i3. XKypn. 2019. T.64, Ne9. C.797-806.

Indopmauiiini pecypcu B Mepe:ki InTepHer
B. 1. UnbnuéB. buonnka. CuHTe3 OMOJIOTHH U TEXHUKHU.
https://bio.1sept.ru/view_article.php?ID=200501103
J.1. Ocragiituyk, B.B. Bonomyxk, FO.A. bino6punskuiit MAI'HITHE [TOJIE.
MATHITOBIOJIOI'TA. MATHITOTEPAIIA (OI'JIAL JUTEPATYPU).
https://core.ac.uk/download/pdf/144960654.pdf
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Honartox 1

PesyabTaTn neperisay
Po00Y0i NpOorpaMu HABYAJIBHOI AMCIUILIIHU

Po6oua nporpama nepesarBepakena Ha 20 /20 H.p. 0e3 3MiH; 31 3MiHAMU
(domatox ).

(moTpiOHe MiAKPECIUTH)

npoTokos Ne BIJT « » 20 p. 3aBigyBau Kadeapu
Madpansomr 1.1

(miamuc)

(ITpi3BuIIe 1HIIIATH)



