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BCTYII
1. Onuc HABYAJIBHOI JUCHHUILTIHHA

PoGouy nmporpamy HaB49anbHOT AuCcHUILTIHE « CEHCOpPHKA Ta JIFOMIHECIIEHTHI METOU B OiloJorii
Ta MEIUIMHI» YKJIaJIeHO BIAMOBIAHO 1O BHMOT CTaHAAPTYy BUINOI OCBITH YKpaiHW: TepImi
(OakamaBpchbkuii) piBeHb, Tamy3b 3HaHb 10 — «llpupomgnuui Haykw», cremianbHicTh 105 —
«IIpuknagna ¢i3Mka Ta HaHOMATepiaawy, 3aTBEPPKEHOTO 1 BBEACHOTO B IO HAKa30M
MinictepcTBa ocBitTy 1 Hayku Ykpainu Big 16.06.2020 p. Ne 804.

Hapuanpna nucnmmiina «CeHCOpHKa Ta JIFOMIHECHEHTHI METOaM B 0i0jorii Ta MEIUIUHI» €
HEOOXITHOIO CKJIQJIOBOKO IUKIY MpodeciiiHoi MiAroTOBKM (axiBIiB MEPIIOTO OCBITHBO-
KBaTiiKaIiiHOTO PiBHA «OaKajgaBp», B sIKIM po3rIsAar0ThCs (i3UYHI 3acCa Iy Ta MPAKTUYHI aCIIEKTH
MeToay (IIyOpeCUEeHTHOI CIEKTPOCKOIIi1, MPUHIUIH il 010CEHCOPIB Ta X THUIIH.

1.1. Mera BHKJIAaJaHHS HAaBYaJIbHOI JWCHUIUIIHM - O3HAWOMJICHHS 3  OCHOBHUMH
CHEKTPOCKOMIYHUMH TOHSATTSIMH, TUIIAMU €JIEKTPOHHUX MEepeXOiB, 3aKOHAMH JIOMIHECUEHII] Ta
rajmy3sMu ii 3aCTOCYBaHHs, a TaKOX NOTJIMOJIeHe BHBUYCHHS (i3MUHUX 3acaa (PyHKIIOHYyBaHHS
010ceHCOopiB Ta TEXHOJIOTIN iX KOHCTPYIOBaHHS.

1.2. OcHOBHI 3aBIaHHs BUBUECHHS JUCIUILTIHA
—  OBOJIOJIIHHS METOJIaMU KBaHTOBO-MEXaHIYHOTO OIUCY €IIEKTPOHHO-30Y/)KEHUX CTaHIB;
— 3aCBOEHHS METOJIIB BU3HAYCHHSI OCHOBHHUX XapaKTEPHUCTHK JIFOMIHECIICHIIIT;
— HaOyTTS 3JaTHOCTI TPOBEACHHS EKCIICPUMCHTAIBHUX JOCTIIKeHb, BUMIPIOBAHHSI Ta
iHTepIpeTaii crnekTpiB (ayopecueHilii 610MOIeKy;
— OIaHyBaHHS METOJIIB PO3pOOKH 010CEHCOPIB PiI3HUX TUIIIB.

BuBuenns muctmmiinn «CeHCOpHKA Ta JIFOMIHECIICHTHI METOIM B Oi0orii Ta MeIHIIMHI»
CIpsiMOBaHO Ha 3a0e3nedeHHs Takux 3aranbHuX (3K) Ta daxoBux kommereHTHocTel (PK) 3a
CreniajgbHICTIO, 3aTBepkeHoro CTaHAapTOM BHIIOi OCBITH:

3K 1. 3aaTHiCTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlisIX

3K 2. 3HaHHs Ta po3yMiHHS IPEeIMETHOI 001acTi Ta pO3yMiHHS IpodeciiiHOl TiIIbHOCTI

3K 6. 3aaTHICTh 10 MPOBEAECHHS OCIiKEHb Ha BIANOBIIHOMY PiBHI

3K 7. 3paTHICTh 10 MOITYKY, 0OpOOJICHHS Ta aHali3y 1H(pOpMaIIii 3 PI3HUX JKEPE.

O®K 3. 3pgatHicTh OpaTH y4acTh y BUTOTOBJICHHI €KCIIEPUMEHTAIBHUX 3pPa3KiB, 1HIIUX
00'€KTIB 1OCIIIKEHHS

@K 4. 3naTHicTh OpaTH y4acTh y BIPOBAIKEHHI pe3yJIbTaTiB JOCIHIIIKEHb Ta PO3POOOK.
@K 6. 3gaTHICTF BUKOPHCTOBYBATH CyYacH1 TEOPETHYHI YSBIECHHS B Traiy3i (i3uku Juis
aHai3y (QI3UYHUX CUCTEM.

@K 7. 3maTHiCTh BUKOPUCTOBYBATH METOAM 1 3aCO0M TEOPETUYHOTO AOCIIKEHHS Ta
MaTEeMaTHYHOTO MOJIEJIIOBaHHS B MPOQeCiiiHIli A1sUTbHOCTI.

®OK 9. 3paTHICTh mNpaloBaTH 13 HAyKOBUM OOJaJHAHHSAM Ta BHUMIPIOBAIbHUMU
MpUIaaMu, 0OpOOIISITH Ta aHAJII3YBAaTH PE3yJIbTaTH JOCIIIKEHb.

@K 10. 3parHiCTh BUKOHYBaTH OOYHMCIIOBaJbHI EKCIIEPUMEHTH, BHKOPHCTOBYBATH
YHCeNbHI METOU JIsl O3B’ A3yBaHHA (DI3UYHUX 337a4 1 MOJEIIOBAaHHS (iI3UYHUX CUCTEM.
@K 11. 3aaTHiCTh BUKOPHCTOBYBATH OTPUMaH1 3HAHHS JJIsl pO3pOOKH Ta 3a0e3neueHHs
Mpare3/1aTHOCTI Cy4aCHUX CHUCTEM MEIMKO-010JI0TIYHUX TOCHIDKEHb Ta JIarHOCTUKH 13
JOTPUMaHHIM HOPMATUBHHUX 3aX0/IiB O€3MEKH iX eKCIuTyaTarii.

®K 12. 3parHICTP BHUKOPHCTOBYBAaTHM KOMII'IOTEpHE MOJEIIOBAHHSA [UIsl JW3aiHy
010HAaHOTEXHOJIOTITUHUX O0’€KTIB 13 3aJaHMMHU BIACTUBOCTAMHU (30KpeMa, JIKapChKUX
3ac00iB Ta IX HAHOTPAHCIOPTEPIB, HAHOPO3MIPHUX BI3yalli3yIOUHX areHTIiB JUIsl MEIUYHOI
TIarHOCTHUKH ).



1.3. KinbKicTh KpenuTiB - 7

1.4. 3araiibHa KUIBKICTB ToauH - 210

1.5. XapakreprcTuKa HaBUaIbHOI JUCIUILTIHU

HopmartuHa

Jlenna ¢popma HaBYAHHS

Pik miaroroBku

4-it

Cemectp

/-1

Jlekuii

48 ron.

JlabopaTopHi 3aHITTS

64 ron.

[TpakTU4HI 3aHATTS

roa.

Camocriitna poboTa

98 rox.

IHaMBiTyaNbHI 3aBIaHHS

1 rox.

1.6. 3arutanoBaHi pe3yIbTaTH HABYAHHS

OuikyBaHi pe3yibTaTd HaBYAHHS BIJMOBIAAIOTH MPOTPaMHHUM pe3ysbraTaM HaBuaHHa OI1
«CeHCOpUKa Ta JIFOMIHECIIGHTHI METOau B Oionorii Ta MemuIuHi» 3a cremianpHicTIoO 105 —
«IIpuknagna ¢izuka Ta HAHOMAaTEpiaIN:

[TPH-1. 3HaTtu 1 po3yMiTH cydacHy (i3MKy Ha PiBHi, JOCTATHbOMY I PO3B’S3aHHS CKJIATHUX
Creliaii30BaHMX 3aja4 1 IPaKTUYHUX MPOOJIeM NMPUKIAAHOI (P13UKH.

[TPH-2. 3Hatu 11l CTajgoro pPO3BUTKY Ta MOXIUBOCTI CBO€i mpodeciiiHoi chepu amsa ix
JIOCSATHEHHS, B TOMY YHUCJII B YKpaiHI.

[TPH-3. Po3yMiTu 3aKOHOMIPHOCTI PO3BUTKY NPHUKIAIHOI (Pi3UKH, ii Miclle B PO3BUTKY TEXHIKH,
TEXHOJIOT1H 1 CyCHUIbCTBA, y TOMY YHCII1 B PO3B'sI3aHH1 €KOJIOTTYHUX MPOOIeM

[TPH-4. 3natu, po3yMiTH Ta BMITH 3aCTOCOBYBAaTHM OCHOBHI IIOJIOKEHHS 3arajibHoi Ta
TEOPETHYHOI (DI3UKH, 30KpeMa, KJIACHYHOI, PENIATUBICTCHKOI Ta KBAaHTOBOI MEXaHIKH, MEXaHIKU
CYLIIBHUX CEpPEeIOBUIL, MOJEKYJISAPHOI (PI3UKU Ta TEPMOJMHAMIKH, €IEKTPOMArHeTU3My, XBHIbOBOI
Ta TEOMETPUYHOI ONTHKH, (I3MKH aTroMa Ta AaTOMHOTO sjpa JJjs BCTAHOBIICHHS, aHaIi3y,
TIIyMaueHHsl, MOSCHEHHA W Kiacugikalii cyTi Ta MeXaHi3MiB PI3HOMaHITHUX (I3MYHHMX SBHI 1
IPOLECIB s PO3B’SI3yBaHHS CKIAIHUX CIIELIaTI30BaHUX 3aJady Ta NPAKTUYHUX MpodseM 3
TEOPETUYHOI Ta MPUKIIAAHOT (PI3UKH.

[TPH-5. 3Hatu 1 poO3yMITH €KCIIEpUMEHTaJbHI OCHOBU (DI3UKHU: aHalI3yBaTH, ONMCYBaTH,
TIyMauuTH Ta MOSCHIOBaTH OCHOBHI EKCHEPUMEHTAJbHI MiATBEPIKEHHS I1CHYIOUUX (I3UUHUX
TEOpIH.

[TPH-6. 3actocoByBaTu Cy4acHi MareMaTU4YHi METOIH JUId MOOYIOBU i aHaNli3y MaTeMaTHYHHX
Mojiener pi3nYHUX IPOIECiB.

[TPH-7. 3acTtocoByBaTu e()eKTUBHI TEXHOJIOTIi, IHCTPYMEHTH Ta METOJIU EKCIHEPUMEHTAIbHOTO
JOCTIPKEHHS BIIACTUBOCTEN PEYOBHMH 1 MaTepiaiiB, BKIIOYAIOUW HaHOMATEpialu, IPU PO3B’A3aHHI
NPAaKTUYHUX NPOOJIeM MPUKIATHOT (Pi3UKH.

[TPH-8. 3actrocoByBat: (i3nuHi, MareMaTW4yHi Ta KOMI'TOTEpHI MOJENi s JOCIHIHKEHHS
(bi13UYHUX SBHIL, PO3POOKU MPUIIAJIB 1 HAYKOEMHHUX TEXHOJIOT1H.

[TPH-9. Bubupatn edekTuBHI METOJM Ta IHCTPYMEHTAIbHI 3aCO0M MPOBEACHHS JOCIiIKEHb Y
raiys3i NpuKIagHoi (i3UKH.
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[TPH-10. BigmykoByBaTH HEOOXIIHY HAyKOBO-TEXHIUHY iH(OpMaIlil0 B HAyKOBIH JiTepaTypi,
€JIGKTPOHHUX 0a3ax, IHIIMX JDKepeax, OLIHIOBATH HAIIMHICTh Ta peJIeBaHTHICTh 1HPOpMAIIii.

[TPH-11. KnacudikyBaru, aHamizyBaTH Ta 1HTEPIPETYyBaTH HAYKOBO-TEXHIYHY iH(opMmalliio B
raiy3i NpuKiIagHoi (i3UKH.

[TPH-12. Matu HaBUYKH CaMOCTIHHOTO IPUHHSATTS PIIIEHh CTOCOBHO CBOIX OCBITHBOI TPAEKTOPIi
Ta MpodecitHOro PO3BUTKY.

[IPH-13. Matu 06a30Bi HaBUYKM TMPOBEIACHHS TEOPETHUYHHUX Ta/ab0 EKCIIePUMEHTAIBHUX
HAYKOBHUX JIOCIIPKEHb 3 OKPEMHUX CIIEeLIaTbHUAX PO3AUTIB (Pi3UKH, 10 BUKOHYIOTHCS 1HAWBITYaIbHO
(aBTOHOMHO) Ta/a00 y CKJIa/li HAYKOBOI IPYIH

[IPH-14. 3natT 1 pO3yMiTH OCHOBHI BHUMOTH TEXHIKM O€3MeKH MpHU NpPOBEIEHHI
EKCIIEPUMEHTAIBHUX JIOCHIKCHb, 30KpeMa MpaBuia poOOTH 3 NEBHUMH BUJAMHU OOJIQJHAHHS Ta
pEUOBMHAMH, TpPaBWJIa 3aXUCTY MEPCOHATY BiJ Iiil PI3HOMAHITHUX YMHHUKIB, HEOE3MEYHHX IS
3JI0POB’sI JIFOTUHH.

[TPH-15. 3naru, aHamizyBaTH, MPOTHO3YyBaTH Ta OIIHIOBATH OCHOBHI E€KOJIOTiYHI AacIeKTH
3arajibHOTO BIUTUBY MPOMHUCIIOBO-TEXHOJIOTIYHOT JISUTBHOCTI JIFOJICTBA, a TAKOXK OKpeMHX (Di3MuHUX
SIBUI, HayKOBHX JOCIIPKEHb Ta MPOLECIB (MPUPOJHUX 1 IITYYHHX) HA HABKOJMIIHE TPUPOIHE
CEepeIOBUIIIE Ta HA 37I0POB’ Sl JIFOAMHU.

3okpema, BiamoBigHO 10 BuMor OKX OakamaBpa mpuxiagHoi (i3uku Ta HaHOMAaTepiaiis,
CTYJEHTH OyayTh:
3HATHU: OCHOBHI 3aKOHM Ta XapaKTEPUCTUKH IIOMIHECLEHIIi, MPUHIMNKU (YHKIIOHYBaHHS Ta
OCHOBHI KOH(iryparii 6ioceHcopiB.
BMITH: 3aCTOCOBYBaTH MeTOJ (IyOpecleHTHOI CHEKTPOCKOmii B OIOJOriYHUX Ta MEIUYHHX
JOCIIPKEHHSX Ta PO3POOIISATH MPOTOTUITH JATYHKIB, IO MICTATH 01070TTYHUNA KOMIIOHCHT

2. TeMaTHYHUH IUIaH HABYAJILHOI JUCIHMILIIHA
Po3ain 1. ®izuyni 3acagu MeToay (IyopeCleHTHOI CIIEeKTPOCKOITii.

Tema 1. OcHoBHi cnekTpockoniyni mousaTTa. Illkana enextpomarHiTHUX XBWiIb. OCOOIMBOCTI
BUAMMOTO  Jliama3oHy.  XapakTepUCTUKU  CBITJIOBOIO  BUIPOMIHIOBaHHA.  Bu3HadeHHs
JOMiHecHeHI11. EnekTpoHHO0-30y/)KeH1 CTaHHU.

Tema 2. KBaHTOBOMeXaHiYHMIi OnUC eJeKTPOHHUX NepexodiB. OCHOBHI NMPUHIMIN KBaHTOBOI
MexaHiku. ['onoBHe kBaHTOBe umucio. OpOiTanbHe KBAaHTOBE YMCIO. MarHiTHE KBAaHTOBE YHCIIO.
CriHOBe KBAaHTOBE YHMCIIO. 3aloOBHEHHA aToMHHMX opOitaneil. IlepionuuHicTh BIACTUBOCTEH
XIMIYHUX €JIEMEHTIB. MeTo1 MONeKYJISIpHUX OpOiTajei.

Tema 3. Ilormunanns cBiTiaa. CnekrpodoTtomerpis. Bzaemosis cBitia 3 peuoBuHoro. [lornuHanss
MOHOXpPOMAaTHYHOIO CBITIa po3unHamu. 3akoH byrepa-JlambGepra-bepa. CnexkTpu mHorivHaHHS.
[Tornuuanus 6inkiB. [TormMHaHHSA HYKIETHOBUX KHCIOT. 3aCTOCYBaHHS CHEKTPO(POTOMETPUYHOIO
aHamizy.

Tema 4. OcHoBHi xapakTepucTuku ¢uryopecuenuii. Jliarpama SI6moHcbkoro. CekTpu eMicii Ta
30ymxeHHst ¢dayopecueniii. KanToBuit Buxin d¢uyopecueniii. Yac XuTTsa ¢iryopecieHIni.
AHizoTpornis (ayopecueHIi.

Tema 5. OcHoBHi 3akoHu JgwmiHecueHuii. [IpaBuno Kamm. 3akon Crokca. CTOKCIBChKa Ta
aHTHUCTOKCIBChbKa (pryopecuenuis. [Ipasuno JleBmuna. 3akon Basinosa.

Tema 6. IN'acinna duayopecuenuii. Piasausa Illrepuna — ®onbmepa. [NacaHuku QyopectieHiii.
JlunamivHe 1 cTaTuuHe racinHs. ['aciHHs dyopecieHIlii rereporeHHux Guryopodopis.

Tema 7. IlepeHoc eHeprii egeKTpOHHOro 30ym:keHHsi. Di3UUHI OCHOBH NEPEHOCY EHEprii.
[Tepenoc eneprii B ckinaguux cucremax. [lepeHoc eneprii B MeMOpaHax.

Po3nin 2. IlpakTu4Hi acieKTH MeTOAY JIIOMiHECHEHTHOI CIIeKTPOCKOMil.
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Tema 8. JIrominopopu. Heopraniuni i opraniuti Jrominodopu. OcodbaruBocTi Oy10BH OpraHIYHUX
¢dyopodopiB. 3oBHimHI  payopodopu. DayopecuentHi Mmitku. Jancunxmopuna. IloximHi
dayopecneiny 1 pomaminy. I[loxigai BODIPY. JloBroxBmiboBi MIiTKH. DIyopecreHTHI 30HIM.
HadTunaminocynb(poHOBI KUCTOTH.

Tema 9. BumiproBanus cnekTpiB ¢uiyopecueHuii. 3aIe:KHICTh IHTEHCUBHOCTI ()JIyOpECIICHIIIT BiJT
KoHIeHTpauii ¢uyopodopy. Cnextpu 30ymkeHHs. Kopekiiiss Ha epekTH BHYTPIIIHBEOTO (LIBTPY.
Busnauennss kBaHTOBOro BuXoay (iyopecuenmii. BumiproBanns anizoTpomii diyopecieHitii.
ExcnepumenTtanbHe BU3HAUYeHHS €(EKTHBHOCTI TNepeHocy eHeprii. BumiproBaHHS yacy >KHUTTS
30y/UKEHOTO CTaHy.

Po3nin 3. Ilpuauunm aii 6iocencopis

Tema 10. Ilpeamer i 3amaui ceHcopuku. OCHOBHI TOHATTSA ceHcopuku. Kiacudikaris
0i0CeHCOopIiB.

Tema 11. ®i3uko-ximiuHi ocHoBM (yHKIioHYBaHHS OioceHcopiB. MOJIEKYJIApHI CHCTEMH
migcwienHs. @depMmeHTaTHBHE MiACWICHHSA. Mopaymsmis Hecrnenudiunoi peakiii. 3MilmeHHS
piBHOBaru. KackagHe micuiIeHHS.

Tema 12. Metoau imMmmoo6imizanii Giosioriynux ejgeMeHTIB ceHCOpiB. AcopOiisi Ha HOCISX.
KoBanentne nmpueqHans 10 HOCIiB. MeranoxenatHuid MeToj. 3MMBaHHA 3 01yHKIIOHATEHUMU
peareHTamMu. BxIoYeHHS y TIPOCTOpPOBY CiTKy renei. MipokarncymoBanas. [lopiBHsuTbHA
XapakTePUCTUKA METOAIB iMMoOuUm3amii OinkiB. Meroau iMmmoOLTizamii  mimigiB.  XiMidHA
Moudikaris moBepxHi migkiaaaku. opmysanns docdoniniqHIX MeMOpaH Ha TBEPIIH MiKIa 1.

Po3zain 4. Tunm G6iocencopin

Tema 13. Enexrpoximiuni cencopu. Di3uko-XiMidHi OCHOBU (DYHKITIOHYBAaHHS €JIEKTPOXIMIYHUX
ceHcopiB. Enexrtpoximiune komno. OCHOBHI XapaKTePUCTUKH AIEKTPOXIMIUHUX MPOILECIB.
Knacudikamis enexrponiB. loncenektusHi enextpoau. CkisHUMA enekTpoa. GepMeHTHI eNeKTPOIH.
CyuacHi TeHAeHIIi1 pO3BUTKY €NEeKTPOXIMIYHUX O10CEHCOPIB.

Tema 14. Biocencopu Ha 00’€MHHX I1’€30€JIeKTPUYHUX PE30HATOPAX.
Tema 15. I'paBimeTpu4Hi ceHcopn.

Tema 16. BioceHcopu Ha MOBePXHEBUX AKYCTUYHHMX XBHJISIX.

Tema 17. Kanopumerpuusi 6iocencopu.

Tema 18. Ontuuni 6GioceHcopu. Po3noBclOJKEHHS CBITJIa B ONTHYHOMY BOJOKHI. I[loBHe
BHYTpilIHE BinOUTTA. 3racatoue mnose. lloBepxHeBuil minasmMoHHUM pe3oHanc. Kiacudikaris
ONTHUYHHUX JaTYMKIB. JlaTYMKM C MOIyJIbOBaHOW amIuliTynor. CeHcopu Ha KOMOIHAIITHOMY
PO3CiIOBaHHI.

Tema 19. I'any3si 3acrocyBanHsi fioceHcopiB.

3. CTpyKTypa HAaBYAJIbHOI IMCHUIJIiHI

HazBu po3ziniB i Tem Kinekicts roanu
neHHa hopma
yCBOTO y TOMY YHUCII
7 | o | nab. | iHA. | c.p.

1 2 314 5 6 7

Po3aia 1. ®@i3nyni 3acagu MeTony (pJ1yopecueHTHOI CIeKTPOCKOMil
Tema 1. OCHOBHI CIIEKTPOCKOIIYH1 MOHATTS. 2 3
Tema 2. KBaHTOBOMEXaHIYHHI ONHC €JIEKTPOHHUX 2 6

MIEPEXO/IIB.

Tewma 3. TlornuHaHHS CBITIIA. 2 4 3




Tema 4. OCHOBHI XapaKTEPUCTUKU (IIyopecLeHILi. 2 4 6
Tema 5. OCHOBHI 3aKOHU JIFOMIHECIIEHIIIT. 2 4 4
Tema 6. l'acinns duryopecneHtii. 2 4 3
Tema 7. TIlepeHoc  eHeprii  €JIEKTPOHHOTO 2 4 10
30yKEHHSL.
Pazowm 3a pozaisiom 1 14 20 35
Po3aia 2. IlpakTHYHi aceKTH MeTOAY JIOMiHECHEHTHOI CIEKTPOCKOMil
Tema 8. JIrominogopu. 2 4 6
Tema 9. BumiproBanHs ciekTpiB QuryopecieHirii. 3 4 9
Pa3om 3a po3aizom?2 5 8 15
Po3ain 3. [lpunnunu aii 6ioceHcopin
Tema 10. [Tpenmer i 3a1a4i CEHCOPUKH. 1 3
Tema 11. ®di3uko-xiMiuHI OCHOBU (PYHKI[IOHYBaHHS 4 4 3
010CeHCOPIB.
Tema 12. Meronu immoOimi3amnii OioJoridHUX 4 4 4
€JIEMEHTIB CEHCOPIB.
Pazom 3a po3aisiom 3 10 8 1 10
Po3ain 4. Tunm Giocencopin
Tema 13. EnektpoximiuHi CEHCOpH. 2 4 8
Tema 14. biocencopu Ha 00’€eMHHUX 1I1°€30- 2 4 4
SJIIEKTPHUYHUX PE30HATOPAX.
Tewma 15. I'paBiMeTpHUYHI CEHCOPH. 2 4 3
Tema 16. bioceHcopu Ha TTOBEPXHEBUX aKyCTHUYHUX 2 4 8
XBWJISIX.
Tewma 17. KamopumerpruuHi 610CEHCOPH. 2 4 4
Tema 18. OnTruni 6ioceHCcOpH. 4 4 8
Tewma 19. I'any3i 3acTocyBaHHS 610CEHCOPIB. 3 4 3
Pasowm 3a posainom 4 19 28 38
Ycboro ronuH 210 |48 64 1 98
4. Temu ceMiHApCbKHX (MPAKTUYHHX, Ja00PATOPHUX) 3aHATH
Temu J1a00paTOPHUX 3aHATH
Ne HazBa temn Kinbkictb
3/n TOJUH
1 | IlopiBHSHHS METO/IB BU3HAUYEHHS TJIIOKO3U Yy O10JIOTIYHUX piIUHAX 3 4
BUKOPUCTaHHAM HaOOpy /Ul KIIIHIYHOI JIarHOCTHUKU Ta TIIIOKOMETPY
One Touch.
2 | Ilpunmunu  gif, kigacudikamiss Ta  MEPCHEKTHBH  PO3BUTKY 4
aMIIEPOMETPUYHUX O10CEHCOPIB.
3 | Bukopucranus TiOpUIHMX HAHOCTPYKTYp Ta MeTamaTepiaiiB i 4
YAOCKOHAJICHHS ONTHYHUX 010CEHCOPIB.
4 | IlopiBHsUIBHUH aHaNI3 XIMIYHUX Ta 010CEHCOPHHUX METO]IiB BUBHAUECHHS 4
SIKOCT1 MEJTy.
5 | BuzHaueHHS TOKCHYHOIO TIJIIKOQJIKAJOiAy COJaHIHy B KapTOILIi 4
XIMIYHUM Ta O10CEHCOPHUM METOJIaMH.
6 | BusHaueHHs ~ KOHLEHTpamii 10HIB  KaJMil0 3a  JJOIIOMOI'OIO 4
KOHJIYKTOMETPHUYHOTO 010CEHCOpa Ha OCHOBI JIYKHO1 ocdaTasu
7 BusnaueHHs mecTHIMOIB Ta 10HIB BaXKKMX METAJIB 3a JOIIOMOIOIO 4
010CeHCOpiB HAa OCHOBI XOJIIHECTEpa3H.




8 | BusznaueHHs 30yIHUKIB CalbMOHENbO3y 3a JONOMOTOI IMYyHHOTO 4
010CEHCOPY HAa OCHOBI TOBEPXHEBOTO TIA3MOHHOTO PE30HAHCY.
9 | CuekrpodoToMeTpuyHe TOCIIHKCHHSI O1JIKIB. 4
10 | CnextpodoToMETpHUYHE JTOCITIPKCHHSI HYKJIETHOBHX KHCIIOT. 4
11 | ®duyopecuieHTHHI aHaTi3 OLIKIB. 4
12 | ®ayopeciieHTHUH aHaIi3 HYKJICIHOBUX KHUCIIOT. 4
13 | BumiproBanus edexktuBHOCTI PHOPCTEPIBCHKOTO MEPEHOCY EHEpTii B 4
Ol0MaKpOMOJIEKyJIaxX Ta MOJACIbHIUX MeMOpaHax.
14 | AHaniTHYHI CHCTEMH HAa OCHOBI BUMIPIOBaHHS XEMUTIOMIHECIICHIIT Ta 4
010JTFOMiHECIIEHITI].
15 | Meroa duryopecuieHTHOI in situ riopuauzamnii (FISH) 4
16 | Bukopucranus (GayopeciueHTHHX MITOK IIPH MPOBEAECHH] MOoTiMepa3Hoi 4
JIAHITIOTOBOI pPeaKilii.
Pazom 64
5. 3aB1aHHA 1J151 CAMOCTilHHOT po6oTa
Ne Buam, 3mict camocTiiiHOT po6OTH KinmpkicTh
3/ TOIUH
1. | Buam qroMiHECHEHI]. 3
2. | bynoBa eneKTpoHHOT 0O0JIOHKH aTOMIB. 3
3. | Tunu eNeKTpOHHHUX MEePEXO/IiB. 3
4. | CoekTpu MoriaMHaHHs 0i0MOJICKYIL. 3
5. | [lonsipu3aiiis B rpaHUYHUX BHITQJIKaX. 3
6. | [Nonsipu3zalisi B peaIbHUX CUCTEMAX. 3
7. | KBaHTOBOMEXaHIYHA TEOPis IEPEHOCY SHEPTIii. 4
8. dyopecieHilis O1IKiB. 3
9. | MemOpanHi 30H1H. &)
10. | JIHK 30871. 5
11. | JlromiHECLIEHTHI METOIU B O10JOTTYHUX JOCHIDKEHHSIX. 3
12. | 3actocyBaHHs JIOMIHECLIEHTHOTO aHAi3y B MEIUIMHI. 3
13. | 3enenwmii payopeceHTHHI OiIOK. 3
14. | ®iryopeciieHTHI CEHCOPH. 3
15. | CyyacHi TeHaeHLii pO3BUTKY (JIyOPECHEHTHOI CIEKTPOCKOIIi. 3
16. | IcTopist po3BUTKY 0i0CEHCOPUKH. 3
17. | IlepeBaru Ta HeJ10JiKKU G10CEHCOPIB. 3
18. | llopiBHsJIbHA XapaKTEPUCTHKA METOIIB iMMOOLTi3aIlii epMeHTIB 4
19. | IoHCeneKTUBHI eIEeKTPOIH 4
20. | EnekTpoximiuHi 610CEHCOpPH Ha IITFOKO3Y. 4
21. | BioceHcopH y MEIMIIUHI. 4
22. | bioceHCOpH Y MOHITOPUHI'Y HABKOJIMIITHBOI'O CEPEIOBUINA. 3
23. | Ilpsimi 30BHINIHI Ta BHYTPINITHI ONTHYHI CEHCOPH. 4
24. | HempsiMi 30BHIIIHI Ta BHYTPIIIHI ONTHYHI CEHCOPHU. 4
25. | JlaTyukH ¢ MOJTyJIbOBAHOKO JIOBKHMHOO XBHIII. 4
26. | IIpsimi 30BHIIIHI Ta BHYTPILIHI (PIIyOpECIIEHTHI CEHCOPH. 4
27. | Hempsimi 30BHIIIHI Ta BHYTPIIIHI (DIYOPECIIEHTHI CEHCOPH. 4
28. | CyuacHi TeHJIeHIIi1 pO3BHTKY 0i0CEHCOPIB. 3
Pazom 98

6. InauBinyaabHi 3aB1aHHS
Pedepar o6csirom 20 cTOpiHOK HA OJIHY 3 TEM KYPCY.




7. MeToan KOHTPOJII0

ITorounoro:

BiJIB1lyBaHHS 3aHATH Ta BEACHHS KOHCIIEKTY;

MOTOYHHUN KOHTPOJIb Ha MPAKTUYHUX Ta JIAOOPATOPHUX 3aHATTSIX;
MOTOYHI €JIEKTPOHHI TECTH;

caMocTiiiHa poOoTa Ta iHJUBiAyaIbHE 3aBJIaHHS.

Cxk1a10B1 MiICYMKOBOTO KOHTPOJIIO:

0aJIi TIOTOYHOT'O KOHTPOJTIO;
KOMOIHOBaHUI IMCHEMOBHUII €K3aMEH.

SxicHi kpuTepii ONiIHIOBAHHA YCHIIIHOCTI BUKOHAHHS KOHTPOJIBHUX Po0iT, iIHAUBIIyaJIbHUX

3aB/aHb, IHIIMX BUAIB P0O0OTH, 10 NOTPEOYIOTH OLiHIOBAHHS
Bumoru a9 oiHKM ,,BigMiHHO”:
MII[HE 3aCBOEHHSI 3MICTY IIPOrpaMu HaBYAJIbHOI TUCIUILIIHUA Ta HAYKOBUX MEPIIOIKEPEIT;
3IaTHICTh TIOBHICTIO, TTMOOKO 1 BCEOIYHO PO3KPUTH 3MICT MTOCTABJICHOTO 3aBIaHHS;
MpaBUJIbHE 3aCTOCYBaHHS OJIEp)KAHUX 3HAHb 3 PI3HUX AUCHUIUIIH A BHUPIIICHHS
MIOCTaBJICHUX 3aBJ/IaHb; MTOCIIOBHE 1 JJOTIYHE BUKJIAJaHHS MaTepiay;
3JIaTHICTh OOTPYHTYBATH BJIACHY AYMKY Ta CTaBJICHHS JI0 MEBHUX (aXOBUX MPOOIEM;
YiTKEe pO3yMiHHS 1 BUIbHE JOpPEYHE 3aCTOCYBaHHS (DaXx0BOI HAYKOBO-TEXHIUYHOI TEPMiHOJIOT],
BMIHHS IPaMOTHO UTIOCTPYBAaTH BiAMOBIIb MPUKIIATAMH;
3/IaTHICTh BCTAHOBIIIOBATH B3a€MO3B’ 130K MK OCHOBHUMH TTOHSITTSIMH;
BUTbHE BUKOPUCTAHHS TEOPETUYHUX 3HAHD YIS aHAJI3y MPAKTUYHOTO MaTepiany;
JIEMOHCTpAIIisl BACOKOTO PiBHS HAOYTUX MPAKTUYHUX HABUUOK.

MosiMBa HasBHICTh HE3HAUYHMX HETOYHOCTEH y BHKJIAJCHHI MaTepially, sSKi HE NPHBOAATH 0
MOMMJIKOBHX BHCHOBKIB 1 pIllICHb, aJie¢ BIUTUBAIOTh HA OTPUMaHU OaJl.

Bumoru ajis1 oninkm ,,q00pe”:

no0pe 3aCBOEHHS OCHOBHOTO 3MICT HAaBYAIBHOI JWCIUIUIIHM, OCHOBHHX i€l HayKOBHX
NEPLIOKEPET;

HaJIe)KHA apryMeHTallis, IpaBWIbHE Ta IIOCIIJOBHE PO3KPUTTS OCHOBHOTO 3MICTY
marepiany;

JIEMOHCTpALlisl BJIaCHUX MIPKYBaHb 3 IPUBOJLY THX UM 1HIIUX NPOOIIeEM;

TOYHE BUKOPHUCTaHHS HAYKOBOI TEPMIHOJIOT1;

JIEMOHCTpAllisl OCHOBHUX MPAKTUYHUX HABUUYOK IPHU aHami31 (axoBUX 3a/a4.

MoxuBa HasgBHICTh MEBHUX HENPHHLUIOBUX HETOUYHOCTEH Yy BHUKOPHCTAaHHI CHeliaIbHOT
TEPMIHOJIOT1, MOXUOOK y JIOTILI BUKJIAJaHHA TEOPETUYHOrO MaTepialy abo aHaji3y NMpaKTHYHUX
JlaHUX, HEBU3HAYAJbHUX IIOMWJIOK Yy BHCHOBKaxX Ta Y3araJlbHEHHSX, IO HE BIUIMBAIOTh HAa
KOHKPETHHH 3MICT Bi/NOBI1, ajie BIUINBAIOTh Ha OTPUMaHM Oa.

Bumoru aj151 OiHKH ,,32/10BiJILHO .

3aCBOEHHS JIHIIEC 0a30BHX MOHATH AUCIHUILIIHH, OOMEKEHICTh BIAIOBIAI JIHIIEC TaKHUMU
HNOHATTSAMM, BIJCYTHICTh NOMIMOJEHOrO aHali3y Ta ONUCY MpoOJeMH UM IHUTaHHS,
HasBHICTb Yy BIJMOBIJI JMIIE YaCTUHU HeoOXinHOI iH(popMallii; HEeHale)KHE ONepyBaHHs
1H(pOpMaLIi€l0 3 HAYKOBUX MEPILIOIKEPET;

HEHaJIe)KHA MTOCITIIOBHICTh Ta JIOTIKa Y BUKJIalaHHI MaTepialy Ta BUCHOBKIB;

HEHAJIEKHE YU BIJICYTHE OOIPYHTYBAHHS OIIHKY ()aKTiB Ta SBUII;

HasBHICTb CYTTE€BUX IMOMMJIOK TpPH BUKJIAJEHHI Marepialy, MOSCHEHHI TEpPMIHOJIOTIi Ta
BUPIIICHHI TPAKTUYHUX MMUTaHb.

OO6csr BUKITAJICHHS 3MICTY NMUTaHHA, KUJIBKICTh Ta CYyTTE€BICTh MOMUJIOK BU3HAYAJIbHO BIUIMBAIOTH HA
OoTpuMaHuii Oa.

OuiHky ,,He3a10BIJILHO” CTY/IEHT OTPUMYE, SIKIIIO:
OCHOBHHH 3MICT 3aBJaHHS HE PO3KPHUTO;
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- TPOJEMOHCTPOBAHO HHU3bKWUH pIBEHb OpIEHTAINIl y 3MICTI NpOrpaMH JUCIUIUIIHU Ta

HaYKOBHUX MEpUIOKEperax;
- He HiATBep KeHEe 3HaHHS HayKOBUX (haKTiB Ta BU3HAUCHD;
- JIONYIIEH] CyTTEBI MPUHIMIIOB] TOMIJIKY Y BUKJIaJIaHHI MaTepiany Ta BUCHOBKAX;
- TPOJEMOHCTPOBAHO HU3BKHUH PiBEHb 3HAHHS Ta 3aCTOCYBAHHS CIELIAIbHOI TEPMiHOJIOTT;
- BIJCYTHICTh HAYKOBOT'O MUCIJICHHS Ta MPAKTUYHUX HABUYOK.

8. Cxema HapaxyBaHHs 0aJiiB

IToTo4HMIT KOHTPOJIb, CAMOCTIHHA p0o0OTa, 1IHAMBITYaJIbHI 3aBIaHHS Ex3amen | Cyma
JlaboparopHi EnexrponHi KontponpHa | InpuBimyansne | Paszom
poboTu TECTH pobota 3aBJaHHS
20 20 10 10 60 40 100

Jlist mOTycKy A0 CKJIaJaHHs IMiJICYMKOBOTO KOHTPOJIIO (€K3aMeHy) 3700yBad BUIIOI OCBITH
noBuHEeH HaOpaTu He MeHmie 30 OamiB 3 HABYAJIBHOI AUCHMIUIIHM ITi/T Yac MOTOYHOTO KOHTPOJIIO,
CaMOCTIMHOT pOOOTH, 1HANUBIYaIbHOTO 3aBJJaHH.

HIkaJja ouiHIOBAHHSA

Cywma OaiB 3a BCi BUIM HABYAITBHOI
TiSUTBHOCTI IPOTSATOM CEMECTPY

OumiHka

JUTSL YOTUPUPIBHEBOT

IUTS TBOPIBHEBOT

. HIKAJIH
IIKQJIA OI[IHFOBAHHS .
OIIIHFOBaHHS
90 - 100 BIZIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BITHHO
1-49 HE3aJ0BIIBHO HE 3apaxoBaHO
9. PexomenaoBana Jiireparypa
OcHoBHa JiiTepaTypa
1. . Dbiorexnonoria: Iligpyunux / B.I. Tepacumenko, M.O. I'epacumeHnko,

M.I. IIBinixoBcekuit Ta iH. -K.: ®dipma «IHKOC», 2006. — 647 c.
2. Bbiocencopuka / HaBuanbHO-MeToanunHuid nociOuuk / Yimamadi: [opoenko I'.I1., lodhde
B.M. — X.: XHY imeni B.H. Kapasina, 2006.- 74 c/

3. C.B./I3saeBuy,

O.I1.ConnmaTkid.

Hayxosi

Ta TEXHOJOTIYHI
MiHIaTIOpHUX eJIeKTpoXiMiuyHKUX OioceHcopiB. / Kuis: Haykoa qymka, 2006.-256 C.

3acaan

CTBOpPEHHS

4. €I1. KoBampuyk, b.b. Ocranosuy; S.C.KoamummH. XiMiuHa 1 OloJOTiYHA CEHCOPHKA:
HaBuasbHUi ociOHuK — JIbBiB: JIHY imeni IBana @panka, 2012.-340 c/
5. D. M. Jameson. Introduction to Fluorescence. CRC Press. 2019.-313 p.
6. A. P. Demchenko. Introduction to Fluorescence Sensing. Springer International Publishing.
2015. 794 p.
7. B. Valeur, M. N. Berberan-Santos. Molecular Fluorescence: Principles and Applications,
Second Edition. 2012.- Wiley-VCH Verlag GmbH & Co. KGaA. 569 p.
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8. JR. Lakowicz. Principles of fluorescence spectroscopy. 3 rd edition. Kluwer
Academic/Plenum Publishers NY, Boston, Dordrecht, London, Moscow, 2006, 698 p.

9. U. Kubitscheck. Fluorescence Microscopy: From Principles to Biological Applications.
Wiley-VCH Verlag GmbH & CoKGaA. 2013. 410 p.

10. Mondal P. P., Diaspro A. Fundamentals of Fluorescence Microscopy. Exploring Life with
Light. Springer. 2014, 218 p.
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state biosensor: A review // Sensors and Actuators B: Chemical 2022.- V. 352, 131033.

12. M. Li, R. Singh, Y. Wang, C. Marques, B. Zhang, S. Kumar, Advances in Novel
Nanomaterial-Based Optical Fiber Biosensors—A Review // Biosensors 2022, 12(10), 843.

13. H. Altug, S.-H. Oh, S. A. Maier, J. Homola, Advances and applications of nanophotonic
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