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I'padik KoHCyNbTAIIN

1.AHoTauis Kypcy

BuBuenHs nuxiTy XiMIYHEX AUCHUILTIH Ha crienianbHOCTI 102 Ximis npyroro (MaricTepchKoro) piBHS BKIIOYAa€ OCBITHIO KOMITIOHEHTY «HaHoximis Ta
HAaHOTEXHOJOTi(» KiIbKicTI0O 3 KpeauTn (Jekuii — 8 rox., mabopaTopHi 3aHATTS — 14 rox., camocrtiiiHa pobota — 68 rom.). 3MICT i CTpPyKTypa Kypcy
noOy/JI0BaHI 3 METOI0 O3HailoMJIeHHsI 3100yBadiB 3 OCHOBaMH CydYacHOI HAyKH MPO BIACTHBOCTI, B3a€MOJII0, MEPETBOPEHHS PEYOBHMH HAHOPO3MipHOTO
MacmrTady, CTBOPEHHS Ha iX OCHOBI (DYHKIIOHAIFHWUX MaTepialliB Ta MEPCHEKTHBH PO3BUTKY HAHOTEXHOJIOTIH y BHpINICHHI HAYKOBHUX Ta BUPOOHUYUX
mpo0ieM.

B xoni BUBUEHHS JaHOi OCBITHHOI KOMIIOHEHTH y 300yBauya (OPMYETHCS TBOpYE MHUCICHHS, HAYKOBHH CBITOTIIAM, 32 JIOTIOMOTOIO SIKHX, Ta Ha
OCHOBI 3HaHb 3arajJbHUX MPUHIIMIIIB XiMil HAHOPO3MIPHOTO CTaHY PEYOBHHHU Ta MOXKJIMBOCTEH HAaHOTEXHOJIOTiH, 3100yBay MOBHHEH HABYMTHCS BHU3HAYATU
MICIIe TaKUX CHCTEM Ta TEXHOJIOTIH y 3arajibHOMY alTOpPHTMI BHPIIIEHHS MPOOIJeM, 110 BUHUKAIOTh y CYCHUIBCTBI Ta TMOB’S3aHi 3 KOHTPOJIEM XiMiYHOTO
CKJIay MPHUPOAHUX 1 TPOMHUCIIOBHX HEOPraHiYHHMX, OpPraHiYHMX Ta OIl0JOriyHMX OO0’€KTiB, BMITH TpPEJICTaBUTH Ta OOIPYHTYBaTu CBili BuUOIp,
BUKOPUCTOBYIOUM OTPUMAaHI 3HAHHS Ta pi3HI iHON Jpkepena iHdopmamnii. Kypc «HaHoXiMisi Ta HaHOTEXHOJOTII» SIK CaMOCTiHHA TUCIHIUTIHA 31 CBOEIO
METOJTIOJIOTIE€I0, IPEIMETOM 1 3aBIaHHSAM JOCITIKEHb, € IIJTKOM 3aKOHOMIPHHUM €TarioM sl (GOpMyBaHHS Cy4acHHUX MpOoQeCiiiHIX KOMIETEeHTHOCTEH XiMiKa
3 KOMIUIEKCOM 3HaHb, MPAKTUYHUX YMiHb i HABUYOK I MAalHOYTHBOI AisTEHOCTI.

2.Meta Ta 3aBIaHHSA KYpCy

Mertorw BukIamgaHHi Kypcy € (OpMyBaHHS y MaiOyTHBOTO CIEMIadicTa KOMIIETEHI[iH, MOB’SA3aHUX 13 PO3YMIHHSAM PO Cy4acHOi HaHOXIMIi Ta
HAHOTEXHOJIOTiIH y (OpMyBaHHI HOBOi MapajUrMd HAayKH, PO3IIMPEHHS Ta BJIOCKOHAICHHS I1I MOXIMBOCTEH Yy BHUPINICHHI CYYacHHX KIFOYOBHX
TEXHOJIOTIYHUX MPOOJIEM IPOMHUCIOBOCTI, €KOJIOTIi Ta SKOCT1 JKHUTTSL.

OCHOBHHMMH 3aBJaHHSIMH BHBUCHHS KypCY €:

TeopeTnyHi:

- (hopMyBaHHsI 3HaHb 3 OCHOBHHX BH[iB Ta BIaCTUBOCTEH HAHOOO €KTIB, BUAIB Ta MOKJIMBOCTEH HAHOTEXHOJIOTIH,

- (hoopMyBaHHsI 3HaHb PO OCHOBHI e(heKTH, 1110 JekKaTh B OCHOBI (POPMyBaHHS aHAIITUYHOT'O CHTHATY MPU BUKOPUCTAHHI HAHOOO'€KTIB 1 HAHOTEXHOJIOTH,
10 JIO3BOJISIFOTH BUPILITYBATH 3aBJaHHS B KOHKPETHHX CIIEIM(DiYHUX BHIIAJKAX Ta 00JIACTAX,
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- (hopMyBaHHSI pO3yMiHHS PO MOTEHLIHHI MOXKJIMBOCTI, IEPEBaru Ta HEJOJIKU PI3HUX HAHOTEXHOJOTIH Ta ramysei iX 3acTOCYBaHHS B XiMi4YHOMY aHaIi3i,
CHHTE3I;
- O3HAWOMJICHHS 3 JOCSITHEHHSIMH HaHOXIMil Ta HAHOTEXHOJIOTIH B YKpaiHi Ta iHIMX KpaiHax.

IIpakTuyHi:

- Ha0YTTS MPAKTUIHOTO JIOCBIAY II0/I0 CHHTE3Y HAHOYACTHHOK XIMIYHUMHU METO/IaMU;

- JocHipKeHHs (i3MKO-XiIMIYHUX TTapaMeTpiB HAHOPO3MIPHUX 00’ €KTIB;

- BMiHHS IPOTHO3YBAaTH BJIaCTUBOCTI HAHOYACTUHOK, BUXOSIUM 3 Kiacupikanii HaHO0O €KTIB;

- Ha0YTTS MPAKTHYHUX HABHUYOK MO0 BHOOPY Ta OOTPYHTYBAaHHS METOY, HEOOXiTHOTO IS OJiepKaHHSI HAaHOPO3MIpHUX YACTHHOK T4 HAHOMATEpialliB st
BUPIIIICHHS] BUPILICHHS KOHKPETHOI 3a/1a4i XiMiYHOTO aHaIli3y.

- BOJIOJIITH TpPUHIMIIAMH POOOTH Ha CydacHI HayKoOBii amaparypi Mifi 4ac NpOBEACHHS HAYKOBHX JOCTIKEHb Y Taly3i Cy4acHHUX METO[iB, WIO
3aCTOCOBYIOTHCS Y HAHOQHAITITHIII.

3.Hp0rpaMHi KOMIIETEHTHOCTI Ta PeE3yJbTaTH HABYAHHSA

3riHO 3 BUMOTaMH OCBiTHRO-TIpodecitiHoi mporpamu 102 Ximis ocBiTHS KoMmoHeHTa «HaHOXiMist Ta HAHOTEXHOJIOTI1» 3a0e3nedye HaOyTTs 3100yBadaMu
HAaCTYIIHUX KOMIIETEHTHOCTEH:

IIporpaMHi KOMIIETEHTHOCTI

InTerpajipbHa KOMIETEHTHICTD: 3naTHICTh PO3B’sI3yBaTH CKIIa IHI 3a1a4i 1 mpoOsieMHu y raimy3i XiMii ab0 y mpolieci HaBuaHHsI, 0 niepeadayae
MIPOBEICHHSI TOCTIKEHb Ta/a00 3/1IHCHEHHS IHHOBAIIIN Ta XapaKTePU3y€eThCSl HEBU3HAYEHICTIO YMOB 1 BUMOT.

3aranpai koMreTeHTHOCTI (3K):

3K 1. 3HaHHS Ta po3yMiHHS IPEMETHOI 00JIACTi Ta pO3yMiHHS MPodeciitHOT MisuTbHOCTI

3K 2. 3naTHICTh BUUTHCS 1 OBOJIOIIBATH CYy4aCHUMH 3HAHHSIMU.

3K 4. 3naTHicTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYAaLisIX.

3K 7. 3naTHicTh BUKOPHCTOBYBATH 1H(OpMAIIiifHi Ta KOMYHIKAIiHI TEXHOJIOTIT

3K 8. 3naTHicTh OIiHIOBATH Ta 3a0€3MeUyBaTH SIKiCTh BUKOHYBaHUX POOIT.

3K 9. 3paTHicTh crijKyBaTHCS 3 IPEACTAaBHUKAMH 1HIIMX MPOQECIHHUX TPYH Pi3HOTO PiBHA (3 €KCIIEPTaMH 3 1HIIUX Taly3eil 3HaHb/BUIIB eKOHOMIYHOT
JUSTTEHOCT).

daxori komnereHTHOCTI (DPK):

@K 1. 3naTHiCTF BUKOPUCTOBYBATH 3aKOHH, TEOPIii Ta KOHIENLI] XiMil y mOeJHaHH] i3 BiAMOBITHUMH MaTeMaTUYHUMH iHCTPYMEHTAaMH IS OTIUCY
MPUPOAHUX SBUIILI.

@K 5. 3naTHiCTh 3aCTOCOBYBATH METO/IM KOMIT FOTEPHOTO MOJISITIOBAHHSI ISl BUPIIIEHHSI HAYKOBHX, XIMIKO-TEXHOJIOTIYHHUX MTPOOIIeM Ta Mpo0IeM XiMiYHOTo
MaTepiaio3HaBCTBA.

@K 6. 3naTHicTs 3100yBaTH HOBI 3HaHHS B rally3i XiMii Ta iHTErpyBartH iX i3 yKe HasiBHUMHU



3riHO 3 BUMOTaMH OCBiTHRO-TIpodeciiinoi mporpamu 014 Cepemast ocBiTa (XiMisi) OCBITHS KoMIIOHeHTa «HaHOXIMis Ta HAHOTEXHOJIOTI1» 3a0e3mnedye
HaOyTTs 3100yBauaMH HACTYIIHUX KOMIIETCHTHOCTEH:

[HTerpansHa KOMIETEHTHICTD

3maTHICTh pO3B’SI3yBaTH CKJIA/IHI CTeIiali30BaHi 3a/1a4i Ta MPaKTHYHI MPOOIeMH B TalTy3i 3aralbHOI CepeaHbOl Ta BUIOi OCBITH, IO Tiepeadadae
3aCTOCYBaHHS CYYaCHUX OCBITHIX KOHIICTIIIH Ta TEHACHIIH PO3BUTKY IeIaroriqHoi Teopii, MpaKTUKH Ta XIMIYHAX HAYK 1 XapaKTepHu3yeThCI KOMIUIEKCHICTIO
Ta HEBU3HAYCHICTIO MEJAroriYHUX YMOB OpraHi3alii OCBITHBOTO MPOLECY .

3aranpHi koMreTeHTHOCTI (3K):

3K 1. 3maTHICTh BUNTHCS Ta OBOJIO/IBATH CYYaCHUMH 3HAHHSIMH BIIPOJIOBK KHUTTSI.

3K 2. 3paTHiCTh CHIJIKYBATHCS ASPKaBHOIO MOBOIO SIK YCHO, TaK i MUCEMOBO.

npobsiemu ¢inocodii HayKu, poik HAYKH XiMii B KUTTI JTIFOAWHU 1 CYCHIIbCTBA, MIEPCTIEKTHBH ii PO3BUTKY.

®daxoBi komnereHTHOCTI (DK):

@K 6. 3naTHiCTH 10 KPUTUYHOTO aHaJI3y 1 OI[IHKM Cy4acHUX JOCSITHEHb HAYKH, TCHEPYBaHHS HOBUX iel i/l 4ac po3B’A3yBaHHS JOCTiTHUIBKUX 1
MPAaKTUYHUX 3a7ad.

@K 10. 3xaTHicTh 10 TeHepyBaHHS HOBHX 1/1€H il Yac BUPIIICHHS IPAKTUYHIX 3aBIaHb, KOMIUIEKCHUAX Ta IHHOBAIlIHHUX MPOOIIEM.

4.006car Kypcy Ha IOTOYHHIT HABYAJIbHMIA piK

KinekicTe kpenuTis/rouH Jlexii (rox.) [IpakTiuni/ 1abopaToOpHi 3aHATTS CamocriifHa po6oTa (To.)
(rox.)
3/90 8 14 68
5.03HaKH Kypcy
Pik Buknanansas Cemectp CrienianbHicTh Kypc (pix HaBuaHH:) O060B’s13K0Ba/
BHOIpPKOBA KOMITOHEHTA
2022-2023 2 102 Ximist 1 BUOIpKOBa

6.TexHiuHe i mporpaMHe 3a0e3ne4eHHs/001aTHAHHS

Komm’roTep Ta MyIbTHUMEIIHHI TPOEKTOP; HABYAILHO-METOMUYHI MaTepiain (HaBYaJIbHO-METOUYHI MaTepiaiu JUIS IACTAHIIIMHOTO HaBYAHHS 3
Kypcy «HaHoxiMisi Ta HaHOTEXHOJIOTii» po3mimeni Ha caiiti KSU.online; tabamii, mpeseHTarii 10 okpeMux tem, poboda mporpama OCBiTHbOT KOMITOHEHTH,
METOJMYHI BKa3iBKH JI0 BHUKOHAHHs JIAOOpaTOPHUX pOOIT, TECTOBI 3aBHaHHS JIO CaMOCTIHHOI pOOOTH CTYAEHTIB), JlaboparopHe oOiaaHaHHS (XiMidHi
PEaKTHUBH, XIMIUYHUI TIOCY/] Ta TIPUIIAJIH).

7 IMoniTuka Kypcy



Opranizaniiss HaBYaJIBHOTO TMPOLECY 3AIHCHIOETHCS HA OCHOBI KPEAMTHO-MOAYJIBHOI CHCTEMH BiANOBIAHO A0 BUMOr BOJOHCHKOrO mpouecy i3
3aCTOCYBaHHSIM MOZIYJIHHO-PEHTHHIOBOI CUCTEMH OILIHIOBaHHS ycmimHOoCTi cTyaenTiB (Hakaz Xepconcekoro nepskaBHoro yHiBepcuteTy Big 07.09.2020 Ne
803-J1). INonmiTHka Kypcy IPYHTYETbCS Ha akaJeMidHid JOOPOYECHOCTI 1 3amoOiraHHIO aKaJeMIYHOMY IUIariaTy y HayKOBO-JOCHIJHIA Ta HaBYAIbHIN
IisTbHOCTI 3100yBaviB BUIOi ocBiTH (Haka3 XepcoHchkoro nep:kasHoro yHiBepcuteTy 04.12.2019 Ne 1017-]1).

B mpoueci HaB4aHHA 3apaxoBYIOThCS Oanu, HabpaHi MPU MOTOYHOMY OIIIHIOBAaHHI, CAMOCTIiHHIN po0OoTi Ta Oamy mijgcyMKOBOTro OIiHOBaHHS. [lpn
IOMY 00OB’SI3KOBO BPaxOBY€ETHCS MPUCYTHICTH 3100yBava ocBiTHBOI mporpamu (OI1) Ximig neprnoro (6akamaBpchKOT0) PiBHS BUIIOI OCBITH Ha 3aHATTSIX
Ta Oro aKTHBHICTH MiJ Yac 1abopaTtopHux poOiT. HemomycTuMo: mpomycky Ta 3ami3HeHHs Ha 3aHATTS; KOPHUCTYBaHHS MOOUTLHUM Tene(OHOM, IIaHIIETOM
YM iHIOUMH MOOUIBHUMH TPUCTPOSMH MiJ Yac 3aHATTA (KpiM BHUMAAKIB, MepeadaueHNX HaBYAIBHUM IUIAHOM Ta METOJUYHUMHU PEKOMEHAALisIMH
BUKIIaJ[aua); CIMCYBaHHA Ta IUIAriaT; HECBO€YacHE BUKOHAHHS ITOCTABIICHOTO 3aBJaHHS, HAsBHICTh HE3aqoBUTLHUX OIHOK (50% i Oimpimie) 3maHOTO
TEOPETUYHOTO 1 MPaKTUIHOrO MaTepiany. [1po BiICYTHICTh 3 MOBaXHHUX MPUYUH CIiJ 3a37aJerifb MoBigoMisaTH Bukianada.llpomyck monan 25% 3ansth 6e3
MOBaXHOT MPUUYMHNOYAE oliHeHHH sk FX.

[lepen mouaTkoM mabOpaTOpHUX 3aHITH 3M00yBa4 Ma€ MpOCIyXaTtd iH(OpMAIli0 MPO MOTPUMAHHSA TPABHI TEXHIKH Oe3meku mpu pobOoTi B
nmaboparopii ximii (30KkpemMa Tpu BUKOHAHHI JTa00paTOPHUX POOIT 3 TUCIHILIIHN), O3HAWOMHUTHCH 3 JJAOOPATOPHUM XIMIYHHUM TIOCYJIOM Ta OOJIaTHAHHSIM, 3
OCHOBHHMHU TpPaBUJIAMH MUTTS Ta CyWIiHHsS mocyny Tomo. OCHOBHI mpaBmiia Oe3neyHoi poOOTH B XiMiuHIN Jaboparopii Ta OCHOBHI MPUHOMH HaJaHHS
TIEPBUHHO]T TOJIIKAPCHKOT TIOTIOMOTH MAIOTh OYTH HAIMMCAaHUMHU B 30IIHTI JUII Ja00paTOPHUX poOiT i mepeBipeHi BukiagadeM. Takox 00i3HAHICTh CTYIEHTIB Y
MpaBWJIaX TOBEIIHKK Ta poOOTi y XiMiuHiil imabopaTopii (ikCyeThes crnemianpHOMY KypHami Kadenpu Ximii Ta dapmamii 3 TexHiku Oe3nexu. B xiMiuHy
nabopaTopito CTyIEHTH 3aX0AATh 1 BUKOHYIOTh J1a00paTopHi pOOOTH y Xajari.

lotytounce 10 nabopaTtopHOi pOOOTH CTYACHT TOBHHEH aKTyajli3yBaTH BiANOBIIHUI TEOpeTHYHHMI Matepian (3 JeKUiif, 3 peKoMEeHIOBaHOI
HAaBYAJILHOI Ta HAYKOBOI JITepaTypH), YaCTKOBO 3allOBHUTH JIA0OPATOPHUWMA KypHaNl (XiJ BHKOHAHHS JIOCIiTy), BHKOHATH PEKOMEHIIOBaHI 10 i€l
nabopatopHoi poOOTH 3aBAaHHS, IPOLyMAaTH MOKIJIMBI CIIOCTEPEKEHHS Ta BUCHOBKH.

31aBaTi Ta 3axXWIIAaTH J1abopaTOpHI Ta caMmocTiiiHi poOoTu 3m00yBaui OIl MarTh y BHU3HAYCHI BHKJIAaJa4eM TEPMiHM a00 3a 3arajibHOO
JOMOBJIEHICTIO. 3a HeBYacHe O(OPMIICHHS 3BiTiB 1 CAMOCTIMHUX POOIT BUKJIAa4 3HWKYE 3aIUIaHOBaHI Ha HUX Oanu.

CryneHt 000B’SI13K0BO Mae OyTH MPUCYTHIM Ha MOJYJIFHHX Ta CEMECTPOBOMY KOHTpOJIsiX. [Ipy BUKOHAHHS 3aBIaHb Oy/Ib-IKHX KOHTPOJIIB 3700yBaq
Ma€e JOTPUMYBATHCh HOPM aKaJIeMiduHoi J0OpodYecHOCTI. SIKIIO 1[I HOPMU MOPYIIYIOTHCS, BUKJIAay Ma€ MPaBo 3HU3UTH OaJIv 32 BUKOHAHHS IEBHUX 3aBJIaHb.

VYcniinHuM € HaBYaHHS, SKII0 HaKONMUYyBaJbHUH Oan 3100yBaua OIl He Hiwkye 60, y iHIIOMY BHIIAAKY BiAOYBA€ThCS MPOLEAYpa BIAMOBIAHO 10
«IlonmokeHHA TPO OpraHi3alild OCBITHBOI'O MHPOLECY y XEPCOHCHKOMY JEpKaBHOMY YHiBepcuTeTi» (Hakaz XY Ne 1139 — JI Big 28.12.2019 p.):
http://www.kspu.edu./FileDownload.ashx/?id=ffle8f48-e6d0-4dc5-8a16-700fl.
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8. Cxema kypcy

Tu:KIEHb, 1aTa, Tema, miian dopma Cnucok 3aBaaHns Maxkcu
TOAMHH HABYAJIBHOIO | PeKOMEH]I0 MaJIbHa
(BKa3yeThCs 3aHATTH, BaHHUX KlJIbKiC
BigmoBigHO 10 KiJTbKICTh Ikeped (3a Th
po3kiagy rOJUH HyMepaui€e oajis
HABYAJIBHUX (aynuTop 10 po3ainy
3aHATH) Ha Ta 10)
caMocTiii
Ha)
3micToBuii Moayab 1. OcHOBM HaAHOXIMII.
TwxneHs Tema 1. Beryn 10 HaHoximii Ta HAHOTEXHOJIOTII. Jlexuis — 2 [1,4,7,8, OnpanroBaHHA 2
Jara, IInan. TOI. 10, 12, 14, JICKIIiT Ta HAITUCAHHS KOHCIICKTY
aKaJeMiqHUX 1. Beryn B HaHOXIMit0. IcTOpist pO3BUTKY HAayKH. Camocriiina 17]
TOJTUH 2. OCHOBHI TTOHATTS HAHOXIMi]. poborta — 4
3. Kimacudikariiss HarHomaTepianis 3a crangaptamu [SO. roj.
Twxneub Tema 2. MeToau CUHTE3Y HAHOYACTUHOK. Jlexuis — 2 [1,4,7,8, OmparroBaHHs 2
Jara, ITnan. TOI. 10, 12, 14, JISKIIIT HAITUCAHHS KOHCIICKTY
aKaIeMIgYHUX 1. ®i3nunl MeTOIH. Cawmocriiiga 17]
TOJAUH 2. XiMIYHI METOIH. poGota —4
3. CreniaiapHi METOIH. TOI.
TwxaeHp Tema 1. Onep:kaHHs HAHOYACTHHOK KOHAEHCANiHHIMH JlabopaTtopHa [7,9,10, 11, | 1. OnparroBaHHs JIEKI[IHHOTO 5
Jara, METOJAaMHU. p060Ta -4 14, 19, 20] TEOPETUIHOTO MaTepiaHy 3a
aKaJeMIYHHUX ITnan. Camocriiina Meromnuna | remoro 1,2.
TOJIMH 1. Onep>kaHHs HAHOYACTHHOK METOJIAMH XiMIYHOT Ta Qi3uuHOi | poborta — 4 po3polka. 2. BUKOHAHHS 3aBIAHb

KOHJEHCAIlIl;
2. Onepxanns HaHo4yacTUHOK cTanyM(Il) okcumy meromom
«30JIb-TENbY.

CaMOCTIHHOT poOOTH 3a3HAYCHHUX

B METOJUYHHUX PO3POOKAX 710
71a00paTOpHUX POOIT.

3. HaOyTTs HaBM4YOK B
OJIep’KaHHI HAHOYACTHHOK
METOJIaMH XiMi4HOI Ta (pi3udHo1
KOH/eHcalii (30111 ApreHTymy,
manran(IV) okcuny, depym (II1)




TiApOKCUAY); OlepKaHH1
HaHodacTrHOK cTanyM(Il) oxcuay
METOJIOM «30JIb-TEeJIb).

Tuxnenb Tema 3. MeToau a0cjigKeHHSI HAHO00 €KTiB. CamMocriiiHa [1, 2, 5-8, OmpairoBanHs
naTa, [Tnas. pobora — 4 10-12, 14, | TeopeTHYHOTO MaTepiany Ta
aKaIeMidHUIX 1. Mertoau eneKTPOHHOI MIKPOCKOIIii, 30HI0BOI MiKPOCKOITIi, TOJI. 17] CTBOpPEHHS KOHCIIEKTY.
TOJIUH pentrenorpadii, Tudpakuii HEHTPOHIB, €IEKTPOHHO-ONTHYHI [IuTtanus 3a Temoro «Meroau
METOAH TOIIO. JOCIIDKEHHS] HAHOOO €KTIBY» 10
2. Buny eneKTpoHHUX MIKPOCKOIIIB Ta iX (hYHKIII. T EepeHIIiHOBAHOTO 3aITIKY.
TwxneHb Tema 4. BracTuBocTi HAaH000  €KTIB. Cawmocriiina [1,4-8, 10] | OmparroBaHHs
naTa, [Tnan. pobota —4 TEOPETUYHOTO MaTepialy Ta
aKaJeMigHuX 1. PoamipHwmii edekT, 1Oro MpUIHHU. TOJI. CTBOPEHHS KOHCIIEKTY.
TOJTUH 2. Po3mMipHO-3a11€KHi BIIaCTHBOCTI. [MuTtanns 3a Temoro «Metoan
3. CamoopraHni3zallii HAHOYaCTHHOK. JOCIIDKEHHS] HAHOOO €KTiB»
BKJIFOUEHi /10 mr(hepeHIiioBaHoro
3alliKy.
TwxaeHn Tema 2. JlocaigkeHHs BJaCTHBOCTEH HAHOYACTHHOK. Jlaboparopna | [7,9, 10, 11, | 1. OnparroBaHHs JEKI[IHHOTO 5
nara, [naw. pobora —4 14,19, 20] | teoperuynoro matepiany 3a
aKaJeMiqHUX 1. OnepxaHHs pO3YMHY HAHOYACTUHOK APreHTyMY. CamocriiiHa Meroanuna | remoro 2, 3.
TOJIUH 2. BI/I3HaquH51“onTHqH0'1' T'YCTUHH PO3YMHY HAHOYACTHHOK pobGora — 4 po3podKa. | 9 BuxoHaHHS 33B aHb
APpreHTyMy Ta iX 3apiy. CaMOCTIHHOT poOOTH 3a3HAYEHHUX
B METOJUYHHUX PO3POOKAX J0
1a00paTOpHUX POOIT.
3. HaOyTTs HaBH4YOK B
oJlep:KaHHI HAHOYACTHHOK
ApreHtyMy Ta BU3HAUYCHHS
ONTUYHOI TYCTHHU PO3YUHY
HAHOYACTHHOK APreHTyMy Ta iX
3apsny.
TwxneHs InpuBinyansHe 3aBrannsa Nel Camocriiina [18-53] [Momyk in¢popmarlii B HAyKOBUX 18
naTa, «Metoau nociijpKeHHS HaHo0O0 exTiB. BractuBocti pobora — 10 myOJTiKaIisSX BITYM3HSAHUX 1
aKaJIeMIYHUX | HAHOOO €KTiB» TO/I. 3aKOPJIOHUX BHJIAHb, OQOPMIICHHSI
TOAMH pedepary Ta CTBOpEHHS Npe3eHTalii




3a TeMaMHu:
1. CuHTe3 MeTOIOM XIMIYHOTO
BiJITHOBJIEHHS,

2. «307b-TeJb)» METO/I.

3. Kpioximiunuii MmeToz,.

4, MeTop TepMIYHOTO PO3KITaTaHHs
YH BIJIHOBJICHHSI KOMILIEKCIB
METaJliB Y KOHTPOJIbOBaHUX YMOBaX.
5. Enexktpokopo3iitHuii MeTo.

6. BucokxoremmiepatypHuii cuHTE3
(mna3mMoxiMiYHHN CHHTE3, Ja3epHa
a0JIAIIIs).

7. IIpocBiuytodi Ta ckaHyOUi
(pacTpoBi) eNEKTPOHHI MiKPOCKOIIH.
8. Cxanyrounii TyHeTbHHAN
Mmikpockor (CTM).

9. ATOMHO-CHJIOBUH MIKPOCKOI
(ACM).

KoHnTtposnbs — HanMcaHHs 3BITY 3
aHaJIi30M Pe3yJIbTaTiB MOLIYKY,
JIOTIOB1Ab Ta MPE3EHTAIIIs

3micToBuii Mmoayab 2. HanomaTtepiaam i HaHoTexXHOJIOTII.

Twxnenb Tema 5. CynpamMoJiexyJasipHa Ximisi. Jlexuist — 2 [1, 7,8, 10, OnpantoBaHHs
Jara, ITnan. TOI. 12, 14, 16, JISKIIIT HAITUCAHHS KOHCIICKTY
aKaJeMiqHUX 1. 3araibHi OJIOKEHHS CYNPaMOJIEKYIISIPHOT XiMil. Camocriiina 17]
TOJUH 2. Tunm cynpaMoneKyIsIpHIX B3a€EMOJIIH. pobora —4
3. OCHOBHI KJIaCH CYNPaMOJICKYJISIPHHUX CITOIYK. TOJI.
TwxaeHb Tema 6. OcHOBHI THIIM HAHO000 €KTIB i HAHOCHCTEM. Jlexuis — 2 [1,2,7,8, OmnparitoBaHHs
JiaTa, ITman. roj. 10, 12, 14, JIEKIii HATMCAHHS KOHCIIEKTY
aKaJeMIYyHHUX 1. Buay HaHOOO €KTIB 1 HAHOCHCTEM. CamMocTiiiHa 16, 17]
TOINH 2. HoBi marepiainu. pobora —4
roJI.
TuwxaeHsb Tema 3. BusHaueHHsI 3HAKY 3apsily HAHOYACTHHOK HA Jlaboparopua | [7,9, 10, 11, | 1. OmparroBaHHs JEKIIHHOTO
JaTa, ocuoBi npasuJia llyanue-T'apai Ta Ha ocHOBI KamigspHoro | po6ora — 2 14,19, 20] | TeopeTHYHOIr0 MaTepiany 3a TEMOIO




aKkaJeMiYHUX | aHAJi3y. Camocriiina Metoanuna | 2, 3.
TOJINH [Tnan. pobora —4 po3podOka | 2. BukoHaHHS 3aBAaHb CAMOCTIHHOT
1. Onepxanns HaHOYacTHHKU Aprertymy, dpepym(I1l) po0OTH 3a3HAYCHUX B METOIHIHUX
rigpokcuay, 6epiIiHCHKOI 1a3ypi; po3podKax a0 1abopaTopHUX POOIT.
2. BusHaueHHs 3apsly HAHOYaCTUHOK Ha OCHOBI ITpaBUIIa 3. HaOyTTst HaBUUOK B OJep KaHH1
[ymeue-Tapmai. HaHOYACTHUHOK ApPreHTyMy
3. Bu3HaveHHs 3apsay HAHOYACTUHOK METOJIOM KaIIIPHOTO dbepym(IIl) rimpokcuny,
aHamizy. OepIIiHCHKOI J1a3ypi; BU3HAYCHHI
3apsiB 30I1iB HAHOYACTHHOK
METOJIOM KAaIiJIIPHOTO aHaNi3y Ta
METOJIOM KOaryJIIOr4o1 Jii
€JIEKTPOJTITIB.
Twxneub Tema 7. HanorexnoJorii (UacTuna 1) Cawmocriiina [2, 3-6, 12, | OnparroBaHHs
JaTa, [Tnan. pobota —4 14,16, 17, | TeopeTHYHOrO Martepiairy Ta
aKaJeMigHuX 1. HaroTexHomOTii B €IeKTPOHIIli Ta iHGOpMaIlifHIX TOJI. 18] CTBOPEHHS KOHCIIEKTY.
TOJIMH TEXHOJIOTISIX. IMuTaHHs 32 TEMOIO
2. bionanorexHoJorii 1 MeIUIIMHA. «Ha"oTexHomori» BKIOYEH] 10
3. HanorexHonorii i CillbchbKe TOCIIONAPCTBO. TG EpEHIiHOBAHOTO 3aITIKY.
4. 3B's130k HAHOTEXHOJIOTIH 3 MPOOJIEMaMK HABKOJIHMIITHBOTO
CEPEIOBHIIA 1| EHEPTETHKOO.
5. MOJIMBOCTI 3aCTOCYBaHHSI HAHOTEXHOJIOTIH B aBiallii i
KOCMOHABTHIII.
Twxneub Tema 7. HanorexnoJorii (UacTuna 2) Cawmocriiiga [2,3-6, 12, | OnparroBanHs
naTa, [Inan. pobora — 4 14,16, 17, | TeopeTnyHOrO Martepiary Ta
aKaIeMIgYHUX 1. HaroTexHoorii B MammmHOOY 1iBHUIITBI. roJ. 18] CTBOPEHHS KOHCIIEKTY.
TOJIUH 2. HanorexHouorii B 1ako¢apOoBiii MPOMHUCIOBOCTI. [IuTanus 3a TeMor0
3. CorianbHi HACIIIKK BIPOBAIKEHHS HAHOTEXHOJIOTIH. «Ha"oTexHomori» BKIOYEH] 10
4. Po3BUTOK HAaHOTEXHOIIOTiH B YKpaiHi i B CBITI. TG EpeHIIHOBAHOTO 3aITIKY.
5. HanomaiiGyTHE.
TwxaeHs Tema 4. CHHTE3 HAHOYACTUHOK APreHTyMY 32 J0MOMOI0I0 JIaboparopua | [7,9, 10, 11, | 1. OmparroBaHHs JEKIIHHOTO
JaTa, POCIMHHUX eKCTPAKTIB. pobora — 4 14,19, 20- | TeopeTHUYHOrO MaTepialy 3a TEMOIO
aKaJeMIYyHHUX IInaH. CamMocTiiiHa 24] 2, 3.
TOJUH 1. IoOyBaHHS POCIIMHHHUX EKCTPAKTIB YUCTOTUTY, MATEPUHKH Ta | poborta — 4 Metonnuna | 2. BukoHaHHs 3aBJlaHb CAMOCTiIHHOT
KOJIOITHOTO pO34YMHY HAHOYACTHHOK APreHTYMY; po3poOka | poOOTH 3a3HAYEHHUX B METOJIMIHUX




2. Bu3HaueHHs1 ONTHYHOTO CTIEKTPY NOOYTUX PO3UMHIB.
3. Ominka 7100yTHX 00’ €KTIB HAHOYACTHHOK 31 CIIEKTPaMH
MTOPIBHSAHHS KOHTPOJIBHUX 3Pa3KiB.

po3poOKax 10 JT1abopaTOPHUX POOIT.
3. HaOyTTst HaBUYOK B JOOYBaHHI
POCITUHHHX €KCTPaKTiB YUCTOTLITY,
MaTEpUHKH Ta

KOJIOITHOTO PO3YMHY HAHOYACTHHOK
ApreHTyMy; BU3HAUYCHH]1 ONITHIHAX
CHEKTPiB 100YTUX PO3UHHIB;
MPOBEICHHI MOPIBHIFHOTO aHATIZY
CHEKTPiB TOOYTHX 00’ €KTIB
HaHOYACTHHOK 31 CIIEKTPaMu
KOHTPOJIbHUX 3Pa3KiB.

Twxnesb
Jara,
aKaJeMIYHHUX
TOIUH

InpusBinyanbHe 3aBaanHs Ne2
«HanoTexHoorii

CamocTiiiHa
pobota — 10
rof.

[2,3-6, 12,
14, 16, 17,
18, 25-34]

[Momryx iHbopMariii B HAyKOBHX
nyOJTiKaIisaX BITYN3HIHHX 1
3aKOPJIOHUX BHJIAHb, OQOPMIICHHS
pedepary Ta CTBOpEHHS MTpe3eHTallii
3a TeMaMu:

1. 3B'130K, HAHOTEXHOJIOT'1H 3
npo0yieMaM HaBKOJIUITHBOTO
CEepeIOBHIIA i eHEPTeTHKOIO.

2. MOXJIMBOCTI 3aCTOCYBaHHS
HAHOTEXHOJIOT1H B aBiamil 1
KOCMOHABTHIII.

3. HanotexHouorii B
MAaIIMHOOY 1 BHHIITBI.

4. HanorexHosorii B 1akogapOoBiii
IIPOMHCIIOBOCTI.

5. CouianpHi HaCIiIKA
BIIPOBA/KCHHS] HAHOTEXHOJIOTIH.
6. Po3BUTOK HAHOTEXHOJIOTIH B
VYkpaiHi i B CBiTI.

7. HanomaiiOyTHe.

KoHTposs — HanmMcaHHs 3BITY 3
aHaJIi30M pe3yJbTaTiB MOLIYKY,
JIOTIOB1/Ib Ta TIPE3EHTAITis

18




Twxnenb
Jara,
aKaJeMIYyHHUX
TOINH

JudepenuiiioBannmii 3aik

[TincymkoBa KOHTpOJIbHA poOOTa

36

9. ®opma (MeT0/1) KOHTPOJIBLHOI0 3aX0/1y Ta BUMOI'H 10 OLiHIOBAHHS MPOrPAMHHUX Pe3yJIbTATiB HABYAHHS.
Cucrema OIiHIOBaHHS Ta KPHUTEPil 10 KOXKHOTO BUAY poOOTH po3podieHa 3 ypaxyBaHHSIM BHMOT [loyojkeHHS mpo MOPSIOK OIIHIOBAHHS 3HAHB CTYICHTIB
NpU KPEITUTHO-TPaHC(EpHii cucTemi oprasizaiii ocBiTHboro nponecy B XY (naka3 X1V Bix 07.09.2020 Ne 803-/1).
3 METOI0 MiABUINEHHS ONTUMAIBHOCTI OLIHIOBAHHS SIKOCTI BUBYEHHS CTYIEHTAMH HAaBYAJIbHOI JHCIHUILIIHUA PO3pOOJIeHI MaTpHIli peHTHHTOBOTO
KOHTPOJIIO Ta IIKaJW MEPEeBONY PEHTHHTOBUX Koe(ilmi€eHTIB B KiNbKicHI omiHkM 3a mkanoo ECTS. BpaxoByrouu HEiIEeHTHYHICTH 00CATY JEKIiHHOI Ta

nmabopatopHOi ¢popM opraHizarii HaB4AILHOTO MPOIECY B 000X 3MICTOBUX MOAYJISIX BUKOPH CTOBYIOTHCS BapiaTUBHI MATPHUIll PEHTHUHTOBOTO KOHTPOJIO:

- aKTUBHa po0OTa CTyAeHTa Ha JeKHil OIMiHIETHCSI MaKCHUMaidbHO 2 0anu (CTBOpPEHHS KOHCIIEKTY), 32 BIJICYTHICTh Ha JEKIlii 0e3 MoBaXHOI MPUYWHHU
cTyaeHT orpumye 0 6aiiB, 3a BiAMpalOBaHHS CTYJEHTOM MPOMYIIEHOT 3 MOBAXKHOI IPUYHMHM JIeKI[ii BiH oTpumMye 1 Oa;
- MATOTOBKA CTYJEHTIB 10 BUKOHAHHS JadopaTopHux podit (opopmuenns mabopatopHoro 3omurta — 1 6an), HanMcaHHsI KOHTPOJIBHOTO 3pi3y 3a TEMOIO
n1ab0opaTopHOro 3aHATTs (2 0aiau) Ta pe3yJbTaTH BUKOHAHHS Ja00paTOpPHUX poOiT (2 0alin) OUIHIOTHCSA CYMapHOK KUJIBKICTIO B 5 0ajiB 1 HEpeBOASATHCS
3a MIKAIOK KinbkicHUX KoedimieHTiB mkanu ECTS — «5», «4,5», «4», «3,5», «3», «2»,«1». 3a HecBO€4YacHe MOJaHHs 3BITIB 3 J1aOOpaTOpPHUX POOIT
OIliHKa 3MeHImyeTbcss Ha 1 Oam. ns mporo po3pobiieHa MaTpHI PEUTHHTOBOTO KOHTPOIIO IIHOTO BHAY MiSJIIBHOCTI 37100yBada Ta HIKAJIH MEPEBOAY
peUTHHTOBUX KOoeimieHTIB B KilbKicHI omiHku 3a mkanow ECTS:

JlabopaTopHi podoTu

PefituHTOBNMIA Koegimient Kpurepii onintoBaHHS

KoeQilieHT ECTS

5 5 A | BukoHaHo B MOBHOMY 00Cs3i, MPaBUILHO, CBOEYACHO

4,5 4,5 B BukonaHo B OBHOMY 00cs31, MIPaBUJIbLHO, HE CBOEYACHO

4 4 Cc BukonaHo B He TOBHOMY 00cs131, IpaBUIBLHO, CBOEYACHO

3,5 3,5 D | BukonaHo B He MOBHOMY 00Cs3i, IPAaBUJIBHO, HE CBOEYACHO

3 3 E BukoHaHO B He TOBHOMY 00Cs31, 13 HE3HAYHUMH CyTTEBUMHU MMOMUJIKAaMHU, HE CBOEYACHO
2 2 FX | BukonaHo B He MOBHOMY 00cCs31, 13 3HAYHUMHU CYTTEBUMH ITOMUJIKAMH, HE CBOEYACHO

0 1 F | He Bukonano




- BUKOHAaHHS 3aBJaHb iHAWUBiAyaJdbHHUX PoodiT Ne 1, 2 OmiHIOETBCA MaKCUMaJbHO KOXHOI B 18 OamiB. PEHTHHTrOBUN KOHTPOJb CaMOCTiHHOI poOOTH
3m00yBaya 3A1HCHIOETHCA 32 IIKAJIOI0 MEPEeBOAY PEHTUHTOBUX Koedili€HTIB B KiibKicHI ominku 3a mkanow ECTS:

CamocrTiiina podoTa
PeliTuaTOBHI Koedimient Kpurepii omiHoBaHHS
KoeQilieHT ECTS

18 5 A | BukoHaHO B MOBHOMY 00C#31, MPaBUIBHO, CBOEYACHO
16 4,5 B BukonaHo B moBHOMY 00cs31, MpaBUIBbHO, HE CBOEYACHO
13 4 C | BukoHaHO B He MOBHOMY 00Cs31, MIPaBUIBLHO, CBOEYACHO
11 3,5 D | BukoHaHO B HE MOBHOMY 00CsI31, IPaBUIIbHO, HE CBOEYACHO
9 3 E BukonaHo B HE MOBHOMY 00C#31, i3 HE3HAYHUMH CYTTEBHUMU IMOMIUTKAMU, HE CBOEYACHO
4 2 FX | BukoHaHO B HE TOBHOMY 00CsI31, 13 3HAYHUMHU CYTTEBUMH TOMUIIKAMH, HE CBOE€YACHO
0 1 F | He BukoHaHO

9.1. MoayJn 1. OcHoBu HaHoXiMil. (32 6asiB).

Ne | dopma KOHTPOJIBHOTO 3aXO0I Kpurepii oliHrOBaHHS MakcamansHa
h P p y putep KIJIBKICTH OaJTiB
1 | Jlexwii 2 JeKLiAHUX 3aH9Th. MakcuMaibHa KiJIbKICTh 4
OaJIiB 3a JIEKLIHE 3aHATTSI — 2
2 | JIabopaTtopHa poboTa 2 nabopaTopHUX 3aHATTS. MakcuManbHa 10
KUIBKICTB 0astiB Ha JaboparopHomy 3aHsTTi — 10.
3 | Camocriiina pobota MakcruMalibHa KUTbKICTh OaJIiB 332 KOXKHE 18
iHVMBITyabHe 3aBaaHHs — 18.
Bcenoro 32




MaTpuusi peiTHHroBOro KOHTpoa10 (3micToBuii MmoayJab 1)

3/

II1b

KinbkicTh 0ajiB

Jlekuiitni 3ansTTs (4 rox.) Jla6opaTtopni 3ansaTrs (8 rox.)
2 nab. 3aH. -5 6anu = 10 Gamnis

2 nexnii - 2 6. =48 0anu

Camocriiina po6oTa (34 rox.)
1iug. po6. - 18 6anie = 18 Oaiis

Bceboro 3a 1 Mmoayab
36 Gamm

9.2. Moayas 2. Hanomarepiaju i HanorexnoJorii. (68 6auis).

Jludepenniioanuii 3aaik— 36 Oaiis

Bcerworo — 54 6amn

No | dopma KOHTPOIHHOTO 3aX0, Kputepii omiHOBaHHS Maxcnmanbia
- P p Y uepll ot KLITBKICTH OatiB
1 | Jlekmii 23 JIEKUIMHUX 3aHATTA. MakcuMailbHa KIIbKICTh 4
0aiB 3a JeKIiliHe 3aHATTS — 2.
2 | JlabopaTtopHa poboTa 2 1abopaTopHUX 3aHATTS. MakcuMabHa 10
KUIBKICTh OaltiB Ha 1abopaTopHiid poboTi — 5.
3 | Camocriiina po6ora MakcumManbHa KUTbKiCTh OaltiB 18
3a IHIUBIAyaJIbHEe 3aBaHHs - 18
4 | NudepenuiiioBanuii 3a1iK 36
Beboro 68
MaTpuusi peiTHHIOBOro KOHTPOJI10 (3MicTOBHIT Moayab 2)
Ne | 1B KinbkicTh 0ajiB
n o : o
3/ Jlexuiiini 3ausaTTa (4 rox.) JIaGopaTopHi 3anarTsa (6 rox.) Camocriitna po6ota (34 rox.) Bceborosa 2 moayJib
2 nekuii - 2 6anu = 4 6anu 2 nab. 3aH. - 5 6axi = 10 GaiiB 1 iaxa. po6.= 18 Ganis 68 bauis




MaTpuusi peHTHHIOBOI'0 KOHTPOJIIO 32 CeMeCTpP

Ne | IIIB
3/m

KiapkicTh 0aais

Beboro 3a 1 Mmoayab
32 GamiB

Bceborosa 2 moayJin Bceboro 3a cemecTp

68 OaiB 100 6ainis

9.3. KpuTepii omiHrOBaHHS 32 MiJICYMKOBOIO ()OPMOIO KOHTPOJTIO.

CemecTpoBuii (IiICYMKOBHI) KOHTPOJIb 3 TUCIUILTIHY “HaHOXiMisl Ta HAHOTEXHOJIOTI{” BU3HAYEHO HABYAJIHHUM ITAHOM — Ar(epeHITiioBaHu 3aliK.

[lincymkoBa OIliHKa 3a BUBYEHHSI MPEMETa BHCTABIIETHCS 3a IIKaJlaMH: HamioHanbHOI0, 100 — 6ambHor0, ECTS 1 dikcyeTbes y BiTOMOCTI Ta 3aiKOBiH
KHIDKII 37100yBava BUMIOI OCBiTH. CKIIAZCeHHIA 3aiK 3 OIMIHKOI «HE3aJOBLIHHO» HE 3apaxOBYETHCA 1 IO Pe3yibTaTy MOTOYHOI yCIIIHOCTI He nomaeThes. 1106
JKBITyBaTH aKkaqemM3a00OproBaHICTh 3 HABUAIBHOI JUCHUIUTIHY, 31100yBay BHIOI OCBITH CKJIAJA€ iCIIUT MOBTOPHO, MPU LBOMY pPE3yJbTaTH MOTOYHOI YCHIIIHOCTI
30epiraeTnesl.

CrpyKTypa IpOBEICHHS CEMECTPOBOIO KOHTPOJIIO TOBOAUTHCS [0 BioMa 3700yBadiB BUILOI OCBITH HA MEPIIOMY 3aHATTI.

Ominka 3 JUCHMIUIIHA 3a CEMECTp, IO BUCTaBISIETbcS Yy «BigoMicTh 0OJKY YCHINIHOCTI», CKIQJAEThCS 3 YpaxyBaHHSM pE3YJIbTaTiB IOTOYHOTO,

aTecTaliiHoro i CeMEeCTPOBOTO KOHTPOITIO 1 0OPMITFOETHCS: 3a HAIIIOHATIBHOIO CHCTEMOI0, 32 100-0anpHor0 mikanoro Ta 3a mkanoto ECTS

Ouinka BinnoBigae piBHIO c(HOPMOBAHOCTI 3arajibHUX 1 JaxOBUX KOMIIETEHTHOCTEH Ta OTPMMaHUX NPOrpaMHUX pe3yJIbTaTiB HaBUaHHs 3100yBada OCBITH Ta

BusHavaeThed mKano CKTC ta HAlOHAIBHOK CUCTEMOIO OL[IHIOBAHHS.

Ixana ouninroBanusa y XJ1Y 3a €EKTC

Cyma 6Gaunis /Localgrade Ouinka €EKTC OmiHka 3a HanioHaTBHORO MiKasoro/Nationalgrade
90-100 A Excellent BigminzO
82-89 B
=481 C Good Hobpe
64-73 D . .
60-63 E Satisfactory 3a10BIIEHO
35-59 FX Fail He3anoBinbHO 3 MOKIIMBICTIO TOBTOPHOT'O
CKJIaIaHHsI




1-34 F He3a10BiNbHO 3 060B’ AI3KOBHM TTOBTOPHHM
BUBYEHHSM JIMCIUILTiHA
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