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BCTYI1
1. Onuc HaBYAJBLHOI JUCHHUILIIHA

PoGouy mporpamy HaBuanbHOi mucHuILIiHA «®Di3WdHI MeTOaM B OIOJIOTIl Ta MEIUIIUHI»

YKJIAJEHO BiAMOBIIHO O BUMOT CTaHIAPTy BHILOI OCBITH YKpaiHu: mepruuii (OakanaBpChbKHii)
piBeHb, ramy3b 3HaHb 10 — «[Ipupoannyi Haykn», cnemianbHicTh 105 — «[Ipuknaana ¢izuka Ta
HaHOMAaTepiainy, 3aTBEP/HKEHOTO 1 BBEACHOTO B Ji0 Haka3oM MiHIicTepcTBa OCBITH 1 HayKH
VYxpainu Big 16.06.2020 p. Ne 804.

HaByanpna pucrmmunina «®i3mydi Mertoad B OloJiorii Ta MEQUIMHIDY € HEOOXITHOIO

CKJIAJIOBOI0 LUKy MNpo¢eciiiHoi MiAroToBKM (axiBIiB MEPIIOTO OCBITHHO-KBaTi(iKaI[iifHOTO
piBHS «0akajaBp», B AKid PO3TISNAIOTHCS 3aKOHH, NMPUHIMIM, TEHACHI], METOAH Cy4acHOTO
IHCTPYMEHTAJIBHOTO aHaJIi3y 0i0J0TIYHO BaKIMBHUX OI0MOJIEKYII.

1.1. MeToto BUKJIa/JaHHS HaBYaJIbHOI AMCLUMILUIIHK € (POPMYBAaHHS LUTICHOT CUCTEMHU 3HaHb
II0JI0 TEOPETUYHHMX 1 MPAKTUUYHHUX OCHOB Cy4yaCHUX METOMIB aHajii3y macu, (popmu,
pO3Mipy MaKpOMOJEKYJ, AOCIUDKEHHS KOH(QOpPMAIiifHOI PyXOMOCTI Ta CTPYKTypHU
O0loMosiekyn. Y 1mpoleci BHMBYEHHS KypCy CTYIAEHTH OTpPUMAIOTh 3HAHHS PO
3aCTOCYBaHHS CYYaCHHX METOJIB TEOPETHYHOI Ta EKCIEePUMEHTAJIbHOI (I3UKU IS
JOCHIKEHb ~ CTPYKTYpU Ta  JTUHAMIKH  OIOMakpOMOJIEKYJ, O3HAMOMIIATHCS 3
OCOOJIMBOCTSIMM  iX MPaKTUYHOTO BHUKOPUCTAaHHS Ta TPaHUISIMH 3aCTOCYBaHHS,
OTPUMAIOTh HaBUYKH poOOTH B JJabopaTopii.

1.2. OcHoBHI 3aBAaHHs BUBYECHHS IUCIIHIIIIHHA:
—  y3arajbHEHHs 1 CHCTeMaTHh3allisl 3HaHHS PO OCHOBHI HANpsMU Ta CydacH1 TEHACHIIi

PO3BUTKY 1 BIOCKOHAJIEHHSI METO/IIB TIOCIIJKEHHS CTPYKTYPH Ta AUHAMIKA 010MaKpOMOJICKYJT;

noryiOJIeHHS 3HaHb MPO (I3UYH1 OCHOBHU JaHUX METO/IIB;
(dhopmMyBaHHS KOMIUIEKCY 3HaHb MpO 007acTi MPAKTHUYHOTO 3aCTOCYBAaHHS, a TaKOX
PO3YMIHHS TPaHUITh 3aCTOCYBaHHS CydaCHUX (QI3MYHUX METO/IIB;
HaOyTTS HABUYOK MOIIYKY MOAU(IKAIIi KIIACHIHUX METO/IB;
HaOYTTS 3JaTHOCTI MPOBEJCHHS €KCIIEPUMEHTAIBHUX JIOCIIKEHb.
Buuenns mucnmmuiinn «®i3uyHi Metonu B 0ioyOrii Ta METUIIMHI» CHOPSIMOBAaHO Ha
3abe3nedyeHHs Takux 3arabHuX (3K) Ta daxoBux kommnerentHocTel (PK) 3a crerianbHICTIO,
3arBep/pkeHoro CTaHAapTOM BUILOT OCBITH:
3K 1. 3paTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIIAX
3K 2. 3HaHHS Ta pO3YMiHHS MNpeaMeTHOi o00jacTi Ta PO3yMiHHSA MpodeciitHoi
IISUTBHOCTI
3K 6. 3naTHICTh 0 MPOBEACHHS AOCTIKEHb Ha BIIMOBIAHOMY PiBHI
3K 9. 3paTHICT IpaImoBaTH aBTOHOMHO.
3K 10. HaBuuku 3ailicHeHHs Oe31eYHOT AISILHOCTI.

@K 1. 3patHicTh OpaTu yyacTh y IUIaHYBaHHI Ta BUKOHAHHI HAYKOBHX Ta HayKOBO-
TEXHIYHUX MTPOCKTIB

@K 2. 3patHicTh OpaTH ydacTh y IUIAHYBaHHI 1 BHMKOHAHHI €KCIIEPUMEHTIB Ta
71a00paTOPHUX JOCTIDKEHb BiAacTUBOCTEH (I3MYHMX cUCTeM, (I3UYHUX SBUIL 1
@K 3. 3parHicTh OpaTu yyacTh y BUTOTOBJICHHI €KCIIEPUMEHTAIbHUX 3pa3KiB, HIIMX
00'€KTIB TOCIIIKEHHS

@K 5. 3naTHICTH 10 MOCTIMHOTO PO3BUTKY KOMIETEHTHOCTEH y cdepi MpUKIagHOI
¢13uKy, iHXeHepii Ta KOMIT IOTEPHUX TEXHOJIOTIH.

@K 7. 3aaTHICT BUKOPHCTOBYBATH METOJH 1 3aCO0M TEOPETUYHOTO JOCTIDKEHHS Ta
MaTeMaTHYHOTO MO/IETIOBaHHA B podeciitHiil TisIbHOCTI.
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@K 8. 3parHicTp mnpamroBaTH B KOJEKTHBaX BHKOHABIIB, Y TOMY 4YHCIi B
MDKIMCIUTITIHAPHUX MPOCKTAX.

@K 9. 3paTHICTh NpaIIOBaTH 13 HAYKOBUM OOJNIAJJHAHHSAM Ta BHUMIPIOBAILHUMHU
MprIagamMu, 0OpoOIATH Ta aHATI3YBATH PE3YIbTATH JOCIIIKEHB

@K 10. 3paTHicTh BUKOHYBAaTH OOUYMCIIOBAJIbHI E€KCIIEPHUMEHTH, BHUKOPHCTOBYBATH
YHCeNbHI METOMU ISl PO3B’si3yBaHHS (I3WYHMX 3a7ad 1 MOJICNIOBAHHS (DIZUUHUX
CHCTEM

@K 11. 3paTHICTP BHKOPHCTOBYBaTH OTpPUMaHI 3HAHHA s pO3pOOKH Ta
3a0e3MeYeHHs PAaIe31aTHOCTI CYy9aCHUX CHCTEM MEIUKO-010JOTTYHHUX JOCTI/DKEHD Ta
J1arHOCTUKY 13 TOTPUMAHHAM HOPMAaTUBHUX 3aXO0JliB O€3MEKH X eKCIuTyaTarii.

@K 13. 3patnicTe mpamroBatd 3 OIOJNOTIYHHMMH areHTaMH, IO BUKOPUCTOBYIOTH Yy
OI0TEXHOJIOTIYHUX TMpoIlecax, 30Kpema: 3 OUIKaMHu, HYKJICTHOBUMU KHUCJIOTaMH,
MeMOpaHaMu, KIITHHAMHU, TOLIO

®K 14. Po3BuHyre BII4YTTS OCOOHMCTOI BIANOBIIATBHOCTI 3a JOCTOBIPHICTH
pe3yNbTaTiB JOCIKEHb Ta JNOTPUMaHHSA MPUHILUIIB aKaJeMIiyHO1 JO0OpOYEeCHOCTI
pazoMm 3 mpodeCiiHOI0 THYUKICTIO. Y CBIIOMIICHHS TPOQECIMHNX €TUYHUX ACIMEKTIiB
(bBUYHUX JOCITIKEHB

1.3. KinbKicTh KpeauTiB - 9

1.4. 3aranpHa KUIbKICTE ToauH — 270

1.5. XapakTepucTrKa HaBUYaJIbHOT TUCIUATITIHN

Hopmarnsaa

JHenna hopma HaBUAHHS

Pix minroroBxu

3-i

Cemectp

5,6-i

Jlexii

64 ron.

JlaGopaTopHi 3aHATTS

64 ron.

[TpakTuuHi 3aHATTS

16 ron.

CamocriiiHa po6oTa

126 ron.

InuBinyanpHi 3aBIaHHS

5 ron.

1.6. 3amutaHoBaHi pe3yJbTaTH HaBYaHHS

OuikyBaHi pe3ynbTaTl HAaBYaHHS BiAMOBINAIOTH IPOrpaMHUM pe3ynbTaraM HaBuaHHs Ol
«bioMenuuHi HaHOTexHOJOTI» 3a cnoemianeHicTIO 105 —  «[Ipuknagna ¢izuka Ta
HaHOMAaTepiaIny:

ITPH-1. 3HaTH 1 po3yMiTu cy4dacHy (i3MKy Ha piBHI, JOCTATHROMY JUIsl PO3B’S3aHHS CKIAJJHUX
CreliaNi30BaHuX 3aJa4 1 MPaKTUYHUX MpoOIeM MPUKIaAHOT PI3UKH

[IPH-2. 3Haty 1l cTajoro po3BUTKY Ta MOXIIHMBOCTI CBOEI mpodeciiiHoi chepu mis ix
JOCATHEHHS, B TOMY YHCIi B YKpaiHi

IIPH-3. Po3ymiTi 3aKOHOMIPHOCTI PO3BUTKY MNpUKIaIHOI (i3UKH, 1 MICIe B PO3BHUTKY
TEXHIKH, TEXHOJIOTIH 1 CyCHUIBCTBA, Y TOMY YHCIIi B PO3B'I3aHH1 €KOJOTTYHUX IPoOIeM
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[IPH-4. 3natu, po3yMmiTH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI IIOJIOKEHHS 3arajibHOi Ta
TEOPETUYHOI (HI3MKH, 30KpeMa, KIACUYHOI, PEIATUBICTCHKOI Ta KBAHTOBOI MEXaHIKH, MEXaHIKH
CYLHUIBHUX CEpENIOBHIL, MOJEKYIIpHOI (I3MKH Ta TEPMOJMHAMIKH, EJIEKTPOMArHeTH3MY,
XBHJIbOBOi Ta T'€OMETPUYHOI ONTHUKH, (DI3UKM aToMa Ta aTOMHOIO siapa Ul BCTAHOBJICHHS,
aHaji3y, TIyMadeHHs, MOSCHEHHS W Kiacu@ikamii cyTi Ta MeXaHi3MiB pPi3HOMAHITHUX (I3UYHUX
SIBHII] 1 TPOLIECIB JJIsl pO3B’SI3yBAHHS CKJIATHUX CIEIIaTi30BaHMX 3a/1a4 Ta MPAKTUIHUX MTPOOIIEM
3 TEOPETUYHOI Ta MPUKIATHOT QI3UKU

[IPH-5. 3Haté 1 pO3yMiTH eKCHEpUMEHTaJIbHI OCHOBH (I3MKH: aHATi3yBaTH, ONMUCYBATH,
TIYMAuuTH Ta MOSICHIOBATA OCHOBHI €KCIIEPHMEHTAJIBHI MINTBEP/PKEHHS ICHYIOUMX (I3MYHHX
Teopii

[IPH-6. 3actocoByBaTH Cy4YacHi MaTeMaTH4HI METOAW /s TMOOYyAOBH ¥ aHAIzy
MaTeMaTUYHUX MoJieniel (QI3MYHUX POLECiB

[TPH-7. 3acTocoByBaTH e(peKTUBHI  TEXHOJIOTIi, IHCTpyMEHTH  Ta  METOJU
€KCIIEPUMEHTAIILHOTO  JIOCHIHKEHHSI BJIACTUBOCTEH PEUOBMH 1 MaTepiaiiB, BKIIOYAIYU
HaHOMaTepiajiv, IpU PO3B’sI3aHHI MPAKTUYHUX IPOoOIeM NpUKIaTHOT HI3UKU

[IPH-8. 3acrocoByBaTH (i3Mu4HI, MaTeMaTU4yHl Ta KOMM'IOTEPHI MOJENI JUIsl JTOCIIKEHHS
(G13UYHUX SBUIL, PO3POOKH MPHUIIALIB 1 HAYKOEMHHMX TEXHOJIOT1H

[IPH-9. Bubupatu edpekTuBH1 METOAM Ta IHCTPYMEHTAJIbHI 3aCO0U POBEJECHHS IOCIIKEHD Y
rajysi NpuKkiIaaHoi Gi3uKu

[TPH-10. BimmykoByBaTi HEOOX1/IHY HAYKOBO-TE€XHIYHY 1H(OpMaIlilo B HAyKOBIi J1iTepatypi,
€JIEKTPOHHMX 0a3ax, HIINX JKepesax, OlIHIOBaTH HAIIMHICTh Ta PeJIEBAaHTHICTh 1HPOpMaIIii

[TPH-11. KnacudikyBartu, aHani3yBaTH Ta IHTEPIPETyBaTH HAYKOBO-TEXHIYHY 1H(pOpMAILlil0 B
rajysi NpuKkiIaaHoi Gi3uKu

[IPH-12. Matu HaBUYKH CAMOCTIHHOTO TPUHHSATTS pillleHb CTOCOBHO CBOIX OCBITHBOI
TpaexTopii Ta MpodecitHOTO PO3BUTKY

[TPH-13. Matu 0a30Bi HaBUYKMA TPOBEICHHS TEOPETUYHUX Ta/ab0 eKCIepHUMEHTATbHUX
HAayKOBHUX JIOCHIIPKEHb 3 OKPEMHX CHEIIaTbHUX pO3AUTIB  (I3MKH, IO BHKOHYIOTHCS
IHAMBITyaJIbHO (ABTOHOMHO) Ta/a00 y CKJIaJl HAyKOBO1 TPYITH.

[IPH-14. 3Hatu 1 pO3yMITH OCHOBHI BHMOTH TEXHIKM O€3MEeKH TMpU TPOBEACHHI
eKCIIEpUMEHTAIbHUX JIOCIIKEHb, 30KpeMa MpaBuiia poOOTH 3 IEBHUMHU BUJIaMH OOJIaIHaHHS Ta
peYOBHMHAMHU, TIpaBUJIA 3aXKMCTY MEPCOHATY Bi Aii pI3HOMAHITHUX YMHHUKIB, HEOC3MEUHUX IS
3JI0pOB’Sl JIFOAUHMU.

3okpema, BignmoBigHO g0 BuMor OKX OakamaBpa mpuxmamHoi (i3uku Ta HaHOMAaTepiamiB,
CTYIEHTH OyIyTh:
3HATH: OCHOBHI (pI3MYHI 3aKOHOMIPHOCTI, SIBUIA Ta MPOIIECH, IO JIEKATh B OCHOBI METOJIB
JOCIIJKEHHST MOJICKYJISIPHOT CTPYKTYPH Ta JTUHAMIKKA O010MaKpOMOJIEKYII; TIEpeBaru 1 HEIOIIKH
KJIACHYHUX METOJIB JOCTIDKCHHS MAaKpOMOJIEKYI Ta MEXi IX 3aCTOCYBaHHS, aJlOPUTM
MPOBEJCHHS EKCIIEPUMEHTAIBHOTO JOCII/DKCHHS; HOPMH Oe3nedHoi poOOTH JIOCHiTHUKA 13
HAYKOBUM YCTATKyBaHHSIM.
BMIiTH: 00upaTH Pi3UUHUN METO AOCTIKEHHS KOHKPETHOTO 010JI0TYHOTO 00’ €KTY; OIIHIOBATH
e(EeKTUBHICTh METOJy B 3alle)KHOCTI BiJ JOCHKYBAaHOI CHCTEMHU Ta THIy HEOOXigHOT
iHbopMallii, KoMOIHYBaTH METOIM TOCHIIKEHHSI O10MaKpOMOJIEKYS 3 METO OTPUMAaHHS OUIBII
JeTanbHO1 Ta BUUEpIHOI iH(opMallii mpo 00’eKT; iIeHTU(IKYBATH HEOOXIHI A PO3B’A3aHHA
MOCTABJICHOTO 3aBJaHHS amapaTHI Ta MPOTpPaMHi 3aCO0HM; KOPUCTYBATHCS amapaTryporo Jyis
npoBeeHHST  (DI3UYHKMX  OCTI/UKEHb MaKpOMOIEKYl Ta BHKOHYBaTH OOpOOKY pe3ysbTarTiB
CKCIICPUMEHTY.

2. TemMaTHYHU# IJIAH HABYAJIBLHOI THCIUILTIHA
Po3nin 1 BusHayeHHs cTPYKTYPH 0i0/10riYHMX 00’ €KTIiB MeTOJaMH NMPSIMOT0 Ta HENPSIMOT0
CIIOCTEPEe/KEeHHSA
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Tema 1. OnTHyHa Mikpockomis. AKTyalnbHICTh JTOCHKEHHS OioMakpomoiiekyna. OCHOBHI
MOHATTS. MIKPOCKOIIYHUX METOJIB JOCHiDKeHHs. PisHOBHIM Mikpockomii. Bumu onTudHOT
Mmikpockomnii. Kiacudikariss ontuyaux MikpockomiB. CBiTiioBa Mikpockomis. BymoBa ontuaHoro
Mikpockony. OCHOBHI XapaKTEpPUCTHUKH ONTHYHOI cuctemu. llonmspusamiiiHa MiKpOCKOIIis.
@DiryopecieHTHa MIKPOCKOTIIS.

Tema 2. EjextponHa Mikpockomisg. Bugm enexTpoHHHX MikpockomniB. Di3MuHiI OCHOBHU
eJIEKTPOHHOI Mikpockorrii. [ToHATTSI po3ALTFHOT 34aTHOCTI. 3aJIeKHICTh MK JIOBKHHOIO XBHUJII 1
HANPYyror NPUCKOPEHHSI EIEKTPOHIB B MEXaxX KJIACHYHOI Ta PEeNsATHBICTCHKOT MexaHiku. bynoBa
MPOCBIYYBAJIHOTO  €JIEKTPOHHOTO  MiKpockomy. [IpakTuuHi OOMEXEHHS  eJEeKTPOHHOI
MIKpOocKomii. MeTo MO3UTUBHOTO KOHTPACTYBaHHS. MeETOJ HEraTUBHOTO KOHTPACTYBaHHS.
Oco6mmBoCTI  MpHUrOTYBaHHS 3pa3ka. BusBiaenHs apredakriB. PactpoBa enexkTpoHHA
Mikpockomis. TeXHIYHI MOXJIMBOCTI PAacTPOBOrO €JIEKTPOHHOro Mikpockomy. Iliaroroska
00'eKTIB JUI JOCIIIKEHb 1 BUMOTH JI0 HUX. PI3HOBUM pacTpOBHX €IEKTPOHHUX MIKPOCKOIIIB.

Tema 3. 3ona0Ba Mikpockomnisi. TexHika ckaHyt040i 30H10BO1 Mikpockorii. CkaHyro4a CUI0Ba
MIKpPOCKOTIIsSl: aTOMHO-CHJIOBA, €JEKTPOHHO-CUJIOBA Ta MarHiTHO-CHJIOBa Mikpockomisd. [Ipuniun
poOOTH CKaHYIOUMX 30HJOBUX MIKPOCKOMIB. PeXuMMH ckaHyBaHHS CHJIOBOTO MIKPOCKOTIA.
3acTOCYBaHHSI aTOMHO-CWJIOBOi, €JIEKTPOHHO-CUJIOBOT Ta MArHITHO-CHUJIOBOT MIKPOCKOIII.
CkaHyroua TyHeJIbHa MIKpPOCKOTISI. BiIMKHBOTIOIbHA ONTHYHA MIKPOCKOITIS.

Tema 4. CyuacHi TeHaeHUiI po3BUTKY MeToAiB Mikpockomii. KoH]okaibHa MIKpOCKOIIIS.
Konuenuis OynoBu KoH(pOKaIbHOTO MiIKpockona. Pexumu KoHGOKaIbHOT MIKPOCKOII.
[IpuHnun Ta cxema poOOTH Cy4yacHOTO JIa3epHOT0 KOH(POKaIbHOTO Mikpockoma. diyopeciieHTHa
MIKPOCKOTIISI CYIIeppO3AUTbHOT 31aTHOCTI. [1es MeToxy Mikpockomii cyneppo3auieHss. [Tpuaiumn
nii HaHockomy. Kpioenekrponna wmikpockomia. Meros moOynoBH TPUBHUMIPHUX 300pa’keHb.
Merton BiTpudikarii.

Tema 5. OCHOBH MeTO1y PEHTTEeHOCTPYKTYPHOro anagizy. OCHOBM KIHEMAaTHYHOI Teopii
poscisaas.  ®Dopmyna bperra-Bynsda. Po3cissHHS peHTTeHIBCBKUX TMPOMEHIB  BUIBHUM
enekTpoHoM. Omnuc pPEeHTTeHIBChKOTO PO3CITHHA 3a JIONMOMOroi  (yp'e-mepeTBOPEHHH.
Busnauenns crpykrypHoro ¢akropy. Bumora HEOTHOPIIHOCTI €JIEKTPOHHOI TYCTHHHU.
JuckperHa kaptuHa audpaxilii BiJi 0JHOMIPHOTO JaHIfora atomiB. Po3citoBaHHS BiJl OKPEMOTO
atoMa a00 MOJICKYJIH, IO BXOJATh JO CKJIaAy MEpiOJUYHOTO JIaHIora. PeHTreHiBchbke
pPO3CitOBaHHS BiJl IBOBHMIPHOT MEPIOMYHOT aTOMHOI I'paTKu. PeHTreHiBChKe pO3CitoBaHHS Bill
TPUBUMIPDHUX aTOMHHUX IpAaTOK. PO3CISHHS pPEHTICHIBCBKUX TPOMEHIB B Kpuctaimax. dyp'e-
nepeTBopeHHs 3roptku. IHTepdepenniiina ¢ynkuis Jlaye. Chepa Epanpma. TemmnepatypHuii
MHOKHHK IHTEHCHBHOCTI pO3CisiHHs. [HTerpajpHa IHTEHCHBHICTh. BW3Ha4eHHs MPOCTOPOBOT
rpynu. Kpucranorpagivna o1iHka MOJIEKYJISIPHOI Macu. BUKOpUCTaHHS TPOCTOPOBOT IPYITH JIJIst
OoTpuMaHHS H(OopMaIlil IPO CUMETPIF0 MAKPOMOJIEKYIIH.

Tema 6. Amapatypa pPeHTreHOCTPYKTYPHHMX TOCJTiIKeHb. ['CHepyBaHHS PEHTI'CHIBCHKOTO
BunpomiHioBaHHs. CTpyKTypHa cXeMa peHTreHiBcbkoro mudpakromerpa. OcoOnuBOCTI
peectpanii TudpakiiiHOT KAPTUHU TUPPAKTOMETPHYHUM METOJ0M. DaKTOpH, 110 BIUTMBAKOTH
Ha npodias AudpakmiifHOro MakcumMymy. Bubip ONTUMalbHOTO pPEXHUMY BHUMIPIOBAHHS
TUuGpaKIiiHUX CIIEKTPIB.

Tema 7. BusHaueHHs1 CTPYKTYpPH IJ100YyJSIPHUX OLIKIB MeTOAOM PEHTIreHOCTPYKTYPHOIO
aHajizy. Eranu BusHaueHHs CTpyKTypu Mosekynu. OOuucnenHs ¢yskuii [latrepcona 3
BHUMIPIOBAHOT IHTEHCHUBHOCTI pO3CiIOBaHHSI. MeTOJl MHOXMHHHMX 130MOP(GHHMX 3aMIillIEHb.
CtpykTypHi Qakropu g  130MOp(HUX  BaXKOATOMHHMX MOXiOHMX. BukopucraHss
NaTTEPCOHIBCHKUX KapT /s JIOKaNi3alii BaKKUX aTOMIB. BUKOpUCTaHHS JaHUX MPO MOJIOKEHHS
BAXKUX aTOMIB s OIIHKKA (a3 CTPYKTYpHOTO (akTopa. YTOUHEHHS CTPYKTYPHOI Mojeni
METOJIOM HalMEHIINX KBaJpaTiB. [HTeprpeTallis KapTH eJIeKTPOHHOI I'YCTHHHU.
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Tema 8. Oco6MBOCTI peHTreHiBChbKOI TH(paKuii y BoI0KHAX. PeHTreHIBCbKE PO3CIIOBaHHS
BiJl BOJIOKOH. J{MCKpEeTHUI XapakTep CTPYKTypHOTO (akTopa crmipaii. Moaenb i o-CHipai.
PenTreniBcbke po3citoBaHHA Bif pealibHOI a-crripai. PeHTreHiBCchbKe pO3CilOBaHHS Bijl BOJIOKOH
HYKJICTHOBHUX KHUCJIOT.

Po3nin 2. Meroau BU3HAYEHHS PO3Mipy, (POPMH i MOJIeKYJISIPHOI MacH 0ioMaKpPOMOJIEeKY.JI.

Tema 9. Mertoa cenumeHTanii Ta yiabTpaneHTpudyryBaHHs. 3aranbHi OCOOIMBOCTI
TIPOIMHAMIYHUX METOIB JOCTIDKEHHS MakpoMoieKyil. CeIMMEHTAallis i €0 CUIU TSDKIHHS
a0o0 BimueHTpoBOi cuin. Yiprpanentpudyra. Onuc mporeciB MepeHocy B YIbTpaueHTpUuQysi.
PiBasiaas Jlamma. PiBHsaHs CBenbOepra. Bu3HaueHHS MOJIEKYISPHOI MacHh 3a IIBHUIKICTIO
cemuMeHTalii. Meros ceaMMEHTaliHOT piBHOBAaru. Meto ] HaOJIMKEHHS JI0 CeAMMCHTAIIHHOT
piBHOBaru. OmiHKa 4YUCTOTH mpenapariB. JlocmipkeHHS KOHPOpPMAaUIfHMX 3MIH Y
Makpomosekyaax. OIliHKa MOJISKYISIPHUX Mac. 3aleXHICTh IIBHUIKOCTI CEIUMEHTAIlll BiJ
KOHLIeHTpalii. BmiuB mOpuCyTHOCTI KUIBKOX MaKpOMOJIEKYJISPHUX KOMIIOHEHTIB. 30HajbHE
HEeHTpU(PYTyBaHHS OaraTOKOMIIOHEHTHUX CHUCTEM.

Tema 10. Metoa qudy3sii. {udysis makpomonekyn. [lepeHoc Macu SK MOTIK pEYOBUHU. 3aKOHU
mudy3ii @ika. Pimenns piBHsHb Pika. BumiproBanus audysii. [HTepmperanis koedimieHTta
TQy31i 3 MONEKYISIpPHOT TOUKU 30py.  BruinB ¢opMu 4aCTHHOK Ha TEPTS MOCTYHNAIBHOTO PYXY.
[HTeprperariis BMipsSHUX 3HaU€Hb KOEQIIIEHTIB TEPTSI.

Tema 11. Bickosumerpia. BumiproBanHsa B’s3kocTi. BIinMB MIBHAKOCTI 3CYyBY Ha BEIUYUHY
BUMIPIOBaHOI B’A3KOCTI. BIIMB MOJEKyd pO3YMHEHOI PEUYOBHHM Ha B SI3KICTH PO3UYUHY.
3anexHICTh B’A3KOCT1 Bl (GopmMu Mojekya. BuzHaueHHS MOJEKyasSpHOI MacH 3a JOMOMOTOI0
BUMIPIOBaHb  B’s3KOCTi. JlesKi BUIMAAKM 3aCTOCYBAaHHS  BICKO3MMETPUYHUX  BHUMIPIB.
[IpyxHOB’sI3ka penakcaris.

Tema 12. Inmi Meroau BU3HAYeHHA Macu, ¢Gopmu Ta po3MipiB Oiomousekya. ['enb-
¢bipTpamis. BmacTHBOCTI MOJEKYIApHUX CHUT TOB’S3aHUX 3 pO3MipaMH Ta KOH(MOpPMAIlE0
MakpomoJiekyi. Enektpodopes. PospaxyHok enexrpodopernunoi pyxiauBocti. Enekrpodopes B
MPUCYTHOCTI JOJEIUICYIb(aTy HATPiIO SK METOJ BH3HAYEHHS MOJICKYIsIpHuUX Mac. [loaBiiiHe
npoMmeHe3aomiieHHs. [lomspuzariss npw TOABIHHOMY MpPOMEHE3aIOMJICHHI. 3BUYAMHUN 1
He3BuuanHui npomeHi. Juxpoizm. [Ipusma Hikons. Ouinka acumerpudHocTi (hopmu), po3mipiB
Ta TOJIAPU30BAHOCTI MOJIGKYJI METOJOM IOJBIHHOTO TPOMEHE3aJOMJICHHS. Bu3HaueHHs
MepEeBaYKHO1 Opi€HTAllll B OTOIII 32 JOTIOMOTOK0 TIOIBIHHOTO TTpOMEHe3aoMiIeHHs. OcMoMeTpisl.
BusHaueHHsT MOJIEKYISIpHOiI MacH OUIKIB 32 OCMOTHYHHM THCKOM iX pO34MHIB. PeneeBcbke
poscitoBanHs. [IpykHe Ta HenmpykHe posciroBaHHs cBitia. PiBHsHHs Penes. PiBusuus [le6Gas.
BusHaueHHsT MOJICKYJISIPHOT MacH MOJICKYJIM 3a JaHWMH PO3CIsSIHHS CBiTiia. BekTopHi miarpamu
Mi. ®akrop BHYTpiIHKO1 iHTepdepenii. [Jiarpama 3iMmma.

Po3ain 3. Meroam nociiakeHHs1 KOHGOPMALiIIHOI PYXJIMBOCTI Ta e€JIEKTPOHHOI CTPYKTYPH
OiomoJstiMepiB y po3umHi

Tema 13. CnekTpockoniuHi Meroan anauiszy. CyTHICT METOy yabTpadioaeToBOI Ta BUIUMOI
cnekrpockonii. bynoBa wmonekynu. IloBHa BHyTpimiHsA eHeprii MoJjekyid. IloxomkeHHs
MOJICKYJISIDHUX ~CIIEKTpIB. XapaKTepUCTHKAa TMEPeXo/iB MDK EHEpreTHYHHMHU pIBHAMHU 1
BIJINOBITHUX BU/IIB MOJIEKYJIIPHUX CIIEKTpiB. EnekTpoHHI cekTpu. Tunu nepexoiB eIeKTpoHiB
B MoJieKyni. AmaparypHe oOnagHaHHA. @POTOENEKTPOKOJOPUMETP Ta CHEKTPO(OTOMETD.
OcHoBHi By311 criektpodoTtomerpa. Chepu 3acTocyBaHHS.

Tema 14. KoanuBanbHa cnektpockonisi. Konusanus OararoaromuHoi mosiekynu. Enementu i
omepauii cuMmerpii. 3aceneHICTb KoJMBaNbHUX piBHIB. HopmanbHi komuBanHsA. Popmu
HOpMAJIbHUX KOJIMBaHb. YCKJIAJHIOIOYI (AaKTOpU B KOJUBAIBHUX CIEKTpaX. MeTtoau
KOJMMBAIBbHOT  crmekTpockomii.  TeopeTwuuHi  OCHOBM  IH(PAYEPBOHOI  CIEKTPOCKOITIi.
IndpauepBonuit cnekrp. SkicHuit 1 kuibkicHUH aHamiz 3a IY-cmekrpamu. Ilpumamm s
iH(pauepBoHOi cnekTpockorii. YMoBu 3anucy [Y-cnektpiB. [ligrotoBka 3pasky [0 aHalizy.
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3acrocyBanns [Y-cnekrpockomii. 3agadi, ki po3B'sa3ytorecss Meronamu [Y-cnekrpomerpii. [4-
CIIEKTPH OKpeMHUX KJaciB opraHiyHux cnoiyk. CTpykTypHUil aHani3 Ha ocHOBiI IY crekTpis.
[lopsinok BuUKOHaHHS cTpyKTypHOoro aHamizy IY cmekrpiB. [Y-®Dyp’e-crieKTpocKoris.
IaTepdepomerp. Teopist koMOIHAIIIMHOTO po3citoBaHHs CBiTJIa. KitacuyHa Teopisi po3CilOBaHHS
BUIIpOMiHIOBaHHA. KBaHTOBO-MexaHiuHmMii miaxia. IlpaBuna mo6opy B CHEKTPOCKOIIi
KOMOIHAIIIMHOTO ~ pO3CitOBaHHS. [ amy3i  3acTOCYBaHHS  CIIEKTPOCKOMII  pPaMaHIBCHKOTO
(xoMOinamiiiHoro) poscitoBanHs. OcobOmuBocti  mertomy. Cnextpu KP.  3acrocyBanHs
pamaHiBchKkoi cnekTpockomii. [TopiBHsHHS [Y-ciekTpockomii Ta CIeKTPOCKOMil paMaHIBCHKOTO
PO3CITOBaHHS.

Tema 15. PagiocnexkTpockomisi. Po3mieruieHHs €HEpreTMYHHX pPIBHIB Yy MarHiTHOMY IIOJII.
SIBHIIE eNEKTPOHHOTO IMapaMarHiTHOro pe3oHaHcy. CIiHOBUI MarHiTHUI MOMEHT aToMa. Y MOBH
BuHukHeHHsT EIIP. OcnoBHi mapamerpu cnektpiB EIIP. Tonka crpykrypa y cnextpax EIIP.
Cxema OynoBu EIIP-cnextpomerpa. Meronu CHIHOBMX MITOK 1 CHIHOBHX «IIacTOK». Merton
noagiiiHoi EIIP-cniekrpockomii. OcoOnuBocti npurotyBanHs 3pas3kiB i EINTP-cnexkrpockomii.
3actrocyBanHsa EIIP. MarnitHi BnacTuBocTi siaep. B3aemoiiss MarHiTHOro JUNOJBHOTO MOMEHTY
siipa 3 MarHiTHUM TojieM. YMOBHU crnioctepexenHs IMP. dakropu, 1m0 BH3HAYAIOTh YaCTOTY
pesonancy. @opma curHamy SAMP Tta ¢akropu, mo BuzHauaroTh ii. [IpuHinunu peecrtparrii
curnany SIMP. brok-cxema cnektpomerpa AMP. Xapakrtepuctuku SAMP cnekrpi. XiMidHMIA
3cyB. Edextu orouenns enekrponamMu. MynbrumineTtHicTs. Edexktu oTouenns sapamu. @akropw,
10 BM3HAUYalOTh KOHCTAHTY CIIIH-CIIIHOBOI B3aemonii. ImmynbcHa ¢yp’e-cnexkrpockornis SAMP.
JBoBumipna SAMP-cniektpockomis. [loasitauit  AMP-pezonanc. OcoOMMBOCTI MiATOTOBKH
3pa3kiB, MiAO0OpYy pO3YMHHUKIB 1 craHmaptie ains  SAMP-cnexkrtpockomii. PimuaHMit Ta
tBepaodazosuit AMP. 3acrocyBannsa IMP. BuBuenns memOpannux OuikiB metoiom SIMP.

Tema 16. Mac-cnekrpockonisi. CyTHICTH METOIy Mac-CHEKTpOMETpii. YMOBH Mac-
CHEKTPOCKOIIIi Ta ii XxapakTepucTuka. [oHI3aIlis MOJEKyI 3pa3ka. 3aKOHOMIPHOCT1 PyXy 10HIB y
Mac-criektpoMerpi. CriocoOu 0OuYMCIeHHS IHTEHCHBHOCTI TMIKIB y Mac-CHeKTpax 1 mojadi
CHEKTpaJIbHUX JaHUX. THUMH 10HIB, SIKI PEECTPYIOThCA B Mac-crekTpomerpii. [IpaBuma mac-
cnektpometpii. TexHika 1 0COOMMBOCTI JOCTIIKEHbh METOJOM Mac-CIIEKTPOMETpii. 3arajgbHa
cxeMa Tmpuiaay. XapakTepUCTHKU Mac-criekTpoMerpa. OCHOBHI MIAXOIH 10 IHTEpIIpeTalii Mac-
crekTpiB. OCHOBHI €Tanu MPOBEIEHHS eKCIIepUMEHTY. THIIN Mac-CeKTPOMETpiB. 3aCTOCYBaHHS
Mac-crekTpoMeTpii. BusHaueHHs MOeKyIsIpHOT (OPMYIIM PEUOBUHU. Y CTAHOBJICHHS CTPYKTYPH
PEUYOBHHU 32 Mac-CIEKTPOM HHU3bKO1 pO3PI3HIOBATILHOT 3/1aTHOCTI.

Tema 17. J[Iudepenuiiina ckanyBajbHa Kajopumerpis. @Pi3MUHI OCHOBH METOIY
mudepeHIinHOT CKkaHyBaJIbHOT KasiopuMmeTpii. TepMoanHaMivHi BJIACTUBOCTI 010MaKpOMOJIEKYIL.
KpuBa TEmimoeMHOCTI piIKMX KpHCTaIiB. XapaKTepucThka (a3oBUX IEPEXOJiB 3a JaHUMU
mudepeHIiinoi  ckaHyBanbHOT KamopumeTpii. KpuBa mmaBnenns mimigiB. IIpaktuyne
3aCTOCYBaHHS METOJY MUPEPEHIIIHOT CKAaHYBAJIbHOT KaJIOPUMETPIi.

Tema 18. CniekTpoMeTpisi Kpyrosoro 1uxpoizmy. ONTUYHO aKTUBHI MOJEKYIH. XipalnbHICTh
MoJIeKyl. B3aeMopis cBiTia 3 ONTUYHO AaKTHBHUM CepeloBHINEM. MOJSpHUN OuXpoi3m Ta
MosisipHa eminTtuyHicTh. KJI-ciektp. YMmoBu s cnocrepexxenHs KJ[-crektpy. Busnauenus
BTOPUHHO1 CTPYKTYpH OinkiB. OcoOIMBOCTI TPeTHMHHOI CTpYKTypu 3a aanumu KJ[-cmekrtpy.
AHaNITHYHI 3aCTOCYBAaHHS METOJy KPYrOBOIO AUXPOi3MY. AHaI3 CTPYKTYpH MeMOpaHHUX
Ou1kiB. IlonsipumerpuyHuii aHani3 OaraTOKOMIIOHEHTHHX PO3YMHIB 3a JOMNOMOTOI METONIy
KPYrOBOTO IUXPOi3MY.

Tema 19. MeccOayepiBcbka cnekTpockonis. OcHOBU MeccOayepiBCbKOI CHEKTPOCKOII.
VYMmoBu BuHUKHEHHS edekty Meccbayepa. Illupuna miHii MecOayepiBCBKOTO — CIIEKTpY.
[Tapamerpu MeccOayepiBCbKMX CHEKTpiB. [3omepHuil 3cyB. KBajmpymnosbHe po3IIEIICHHS.
Hanronka crtpykTypa MarHitTHux B3aemofiil. TexHika i1 0coOJMBOCTI IOCHIIKEHb METOJIOM
MeccOayepiBCbkoi crekTpockorii. PyHKIIOHaTbHA cXeMa MeccOayepiBChbKOIO CHEKTPOMETPA.
Bu3HayeHHs OCHOBHMX MapaMeTpiB MecOayepiBChbKUX CHEKTPIB.



3. CTpyKkTypa HABYAJBHOI IMCUMILTIHA

Ha3Bu po3ainis i Tem

KinbkicTs roauu

neHHa Gopma

yCbOIO y TOMY 9HUCIi
a | o | mab. |i\a. | c.p.
1 2 314 5 6 7
Po3znin 1 BuzHadueHHs1 CTPYKTYpH 0i0JIOTIYHHX 00’ €KTIB METOIaMU MPSMOTO Ta
HETPSIMOTO CIIOCTEPEKESHHS

Tema 1 OnTHyHA MIKPOCKOTIIsL. 312 6 4
Tema 2 EneKTpoHHA MIKPOCKOIIIS. 312 4 2 8
Tema 3. 30H10Ba MIKPOCKOITISL. 41 2 4 12
T'eMa 4. quaCHi TEHJICHIIIT PO3BUTKY METO/IIB 311 6 4
MIKPOCKOTII.
TeMg 5. OCHOBU METOJly PEHTTE€HOCTPYKTYPHOTO 4| 2 5 10
aHaJi3y.
Tqu 6. Amapatypa pEHTTEHOCTPYKTYPHUX 3|9 6
JOCITIDKEHb.
Tema 7. BusHaueHHS CTPYKTypU TIJIOOYISPHUX 4| 9 6
OUIKIB METOJIOM PEHTTEHOCTPYKTYPHOTO aHANII3Y.
Tema 8. Oco0nMBOCTI peHTIeHIBCHKOT AUPpaKiii y 4| 2 10
BOJIOKHAX.

Po3pin 2 Meroau Bu3Ha4YeHHS po3Mipy, GopMu 1 MOJIEKYIIPHOT MacH G10MaKpOMOJICKYIT
Tema 9. Merox cearMeHTallll Ta 411 6 5
yIbTpalleHTpUyryBaHHSI.

Tema 10. Metoa mudysii. 3 3 4

Tema 11. Bicko3zumerpisi. 3 6 6

Tema 12. Inmii meroau BU3HA4YEHHS MacH, (Gopmu 3 9 1 8

Ta po3MipiB OI0MOJIEKYII.

Po3ain 3. Meroau nociimkeHHs KOHGOPMAIIHHOT pyXJIMBOCTI Ta €JIEKTPOHHOT CTPYKTYPH

OiomosiMepiB y po3uuHi

Tema 13. CieKTpoCKOMiuH1 METOM aHATI3Y 3 3 4

Tema 14. KonuBanbHa CIIEKTPOCKOITIS 4 4 2 8

Tema 15. PamiociekTpockomis 4 10

Tema 16. Mac-cnekTpockomis. 3 4 6

Tema 17. Judepeniiiina CKaHyBaJIbHa 3 5

KaJIOpUMETPis

Tema 18. CiekTpomeTpisi KpyroBOro IUXpoizMy 3 4

Tema 19. MeccbayepiBcbka CIIEKTPOCKOTMIS 3 4 4

Ycboro rogua 270 |64 |16 | 64 5 126

4. Temu ceMiHapCcbKHUX (IPAKTHYHHX, JA00PATOPHUX) 3aHATH
4.1. Temu n1a00paTOpPHUX 3aHATH
HasBa temu KinpkicTs

T'OJIMH

1. | PoboTa 3 ONTHYHUM MIKPOCKOIIOM 3

2. | llpurotyBaHHs 3pa3KiB Ui ONTUYHOT MIKPOCKOMIT 3




3. | HpuroryBanns 3paskis s [IEM 4

4. | OcobanBocTi poOOTH 3 AaTOMHO-CHIIOBHM MIKPOCKOTIOM 4

5. | bynoBa Ta po6oTa KOHPOKAIEHOTO MIKPOCKOTIA 3

6. | Ocob0mmBOCTI pOOOTH 3 KPIOENEKTPOHHUM MIKPOCKOTIOM 3

7. | Busnauenns XIMIYHOTO CKJIany marepiaiiB METO10M
PEHTTE€HOCTIEKTPAILHOTO aHAITI3y 5

8. | Meron uentpudyrysanas. OcobauBocTi poOOTH 3 ETPUPYTOIO 6

9. | Ouinka macu Ta popMu MaKpOMOJIEKYIIM METOJIOM udy3il 3

10. | BuzHaueHHs B’S3KOCTI PO3YHMHIB BHCOKOMOJIEKYJISIPHHX CIIOJIyK 3
BiCKO3UMETPUYHHUM METOJIOM

11. | BuzHaueHHST MOJICKYJISIPHOI MacH TIOJIMEpiB BICKO3UMETPHYHUM 3
METOJIOM

12. | BukopucranHs B 610TEXHOJIOTIi PI3HUX BHJIIB eIeKTpodopesy 3

13. | EnextpodopernyHe po3iieHHs OUIKIB Y TOJIIaKpHIIaMiTHOMY Telli. 3

14. | Enextpodopes y mnojiakpwiaMiTHOMy Teidl B  IPHUCYTHOCTI 3
JoaenuiIcynbhaTy HaTpio

15. | BusHnaueHHs HITPUTY CIEKTPO(YOTOMETPUUHUM METOJIOM 3

16. | Merox [Y-cniekTpockormii 4

17. | BuzHadeHHssT NOHMTOMOTO 3aps]ly YacTMHKH METOJOM  Mac- 4
CIIEKTPOMETPii

18. | O3naifomyieHHsT 3  TPHHOUIOM  poOOTH  MecOayepiBChKOTO
CIIEKTpOMeETpa Ta BU3HAYECHHS OCHOBHHX napameTpiB 4
MecOayepiBChKOTO CIEKTPY.
Pazom 64

4.2. TeMu NpaKTUYHUX 3AHATH
Ha3zpa Temu KinbkicTsb
rOJINH

1. | Eranu npurotyBanHs ¢iKCOBaHUX IperapaTisb. 1

2. | [linpaxyHOK KJIITHH MIKPOOPTaHI3MiB Ta KUIBKOCTI €pUTPOIUTIB Y 1
NYIbHIN Kamepi ['opsieBa

3. | O6podka ITEM 300paxkens B mporpami ImageJ 2

4, | O6poora ACM 300paxeHns B mporpami Imagel 2

5. | OCHOBHI XapaKTEPUCTUKH JIA36PHOT0 KOH(POKATHLHOTO MIKPOCKOIIA. 1

6. | PerTreHoctpykrypHuil sikicHuI da30BUil aHATI3 2

7. | CratuctuHa moxuOKa BUMIPIOBaHHS IHTEHCHUBHOCTI PO3CITHHS B 5
PEXHUMI MOKPOKOBOTO CKaHYBaHHS

8. | BpaxyBanus eneprii OUIKOBUX KOH(OpMaIliid Mpu iHTepmpeTarii 5
KapTH €JIEeKTPOHHOI I'YCTUHU

9. | Po3paxyHok cTpykTypHOTO (hakTopy Oe3nepepBHOi cmipami Yy 5
HWIIHIPUYHUX KOOPAUHATAX.

10. | TeopeTrnuHi OCHOBH METOY IEHTpU(DyryBaHHs 1
Pazom 16

5. 3aBaaHHs 1J1s1 CAMOCTIHHOI podoTH
Ne Hassa temu KinpkicTs
3/m T'OJIMH

Po3znin 1. BuznaueHHs cTpyKTypH 0i0J0TIUHUX 00’ €KTIB METOJaMH MIPSIMOTO Ta HETIPSIMOTO

CIIOCTCPCIKCHHA
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Abeparii onTruuHux cucteM. OCOONMMBOCTI BUMIPIOBAHHS TOBIIUHU
TUTIBOK 32 JIOMTIOMOTO0 iHTEp(EepeHITIIiHOTr0 MIKPOCKOTA.

Bukopucranus CUMETpii A7 TOKpaleHHS €JIEKTPOHHO-
MIKPOCKOIIIYHOTO ~ 300pakeHHs. Buam JeTeKTopiB  BTOPUHHUX
CHTHAJIIB B PACTPOBOMY €JIEKTPOHHOMY MIKpOCKOIlil. MeTou 00pooku
CHTHAJIy B PACTPOBIiH eIEKTPOHHINA MIKPOCKOMII.

@inpTparnis 300paxkeHb CKaHYIO4YOI1 30HA0BOI Mikpockomii. Meroan
BIJHOBJICHHS TOBEpXHI 1O i 300pa)KeHHI0, OTPUMAHOMY 32
JONOMOTOI0  CKaHYIO4YOro  30HAOBOro  Mikpockoma. Cucrema
kepyBaHHs ACM mpu poOOTi KaHTHUJIEBEpa B KOHTAaKTHOMY DPEXHMI.
Cucrema KepyBaHHSI CKaHYIOUMM TYHEIBHUM MIKpPOCKOTIOM. BoibT-
aMIEepHI  XapaKTepUCTUKW  KOHTAKTIB  MeETal-MeTall,  MeTal-
HaIIBIPOBIIHUK Ta METaJI-HAIPOBIIHHUK.

12

KondoxkanpHa MIKpOCKOIS CKaHYOYOTO 1ucka. DiyopeclieHTHa
KopelndlidHa —crnekTpockomis. 5-D  wmikpockomnis.  Mikpockormis
ITOBHOT'O BHYTPIITHBOTO BIIOUTTSL.

[TonsTTs KpucTanyHoi pennitku. CUMETpis MOJIEKYJl Ta KPHUCTAJIB.
[IpocTopoBi rpynu XapakTepHi s OIOJOTIYHMX MOJIeKyd. Tumm
CUHTOHIT KpuctaniB. ExcrnepumeHTalbHI OOMEXEHHS PpO3AUIBHOL
3laTHOCTI TpPH BHU3HAUYEHHI CTPYKTYpH 3a JaHUMU Judpaxiii
PEHTTE€HIBCHKUX IPOMEHIB.

10

HenepepBHuii Ta XapakTEepUCTUYHHM CIEKTp PEHTTEHIBCHKOIO
BUIIPOMIHIOBaHHS. Pentrenoontuyni CXEMH BUMIPIOBaHHS
JUPPaKIIHHUX CIEKTPIB.

®azoBa mnpobmema B wmeroai PCA. OtpumaHHS KpHCTaJiB
MaKpoOMOJIEKyl Ta 1iX BiacTuBOCTi. OtTpumMaHHsS 13oMopdHHUX
BaXKOATOMHHX IMOXIJTHUX.

Bukopucranus CHHXPOTPOHHOTO Ta OHJTYJIITOPHOTO
BHUIPOMIHIOBaHHS B peHTreHorpadii 6iomakpomosiekyn. OcoOamBoCTi
HeWTpoHorpadii  OlomomimepiB.  PeHrTreniBchbka — abGcopOrriiiHa
CIEKTPOCKOITIS.

10

2. MeTou BU3HAYCHHS PO3Mipy, GOPMH 1 MOJICKYIISIPHOT Macu OioMakKp

OMOJICKYII.

BuzHauenHs koedillieHTy ceIMMEHTAIlil 3a MOJI0KEHHIM Mexi. Brus
camoacorriamii Ha MBWAKICT, ceauMmenTanii. LlenTpudyryBanus
PIBHOBaXXHOI cyMiIli MoHOMep-aumep. LlenTpudyryBanns B rpagieHTi
T'YCTUHU: TPUKOMITIOHEHTHA TEOPisl.

6

10.

Jlndy3zis B 6araTOKOMIIOHEHTHUX CHCTEMaX.

o

11.

O6’em 1 rigpataiis MakpoMoyiekyild. TepMoauHamika TigpaTarrii.
Tepts MakpomomeKyn B po34rHi. 3B’SI30K MDK TepTAM Ta po3MipamMu
MoJieKy . Brmue ¢opmu Mosiekyiiu Ha oOepTainbHe TepTs. TepTs npu
MOCTYNAIbHOMY pyci MoJiekyn ckianHoi dopmu. KoediieHTn Tepts
0JIIroMepiB 1 MoJIiMepiB

(o3}

12.

Hencutomerpis.  inmatomerpis.  Hedenomerpis.  unamiune
CBITJIOpO3CifoBaHHs. PoO3CiIoBaHHSA CBITJIa BEIMKMMU YaCTHHKaMH.
MasokyToBe po3CisiHHSI pEHTT€HIBCbKHX IPOMEHIB.

Poznin 3. Meroau nociikeHHS KOH(OPMAIiHHOT pyXJIMBOCTI Ta €JIEKTPOHHOI CTPYKTYpH
6ionoJiMepiB Y po34HHI

13. | Ictopis  BiAKpUTTS MeToAy  yabTpadioleToBOi Ta  BUAMMOI 4
CHEKTPOCKOITIi.

14. | KonuBaHHS JBOXaTOMHOI MOJIEKYIH. AHFapMOHIYHUI OCLMIISATOD. 8
Bung xosmBanbHOT QyHKIII  1BOXaTOMHOi Mojekynu. Icropis
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BIJIKPUTTS] METOAY iH(payepBOHOI CIEKTPOCKOITIi.

15. | Cucremn ekcmpecii Ui OTPUMAaHHSA  PaAJIOAKTHBHO  MIYEHHUX 10
MeMOpanHux  OinkiB.  KapryBamHs  MemOpanHHOi  TOmOJOTii
iHTerpanbHux OUIKiB. IlapamarHiTHi 30HIM, IO BUKOPUCTOBYIOTHCS
i pinuaHOoTO SIMP.

16. | IcTopis mac-criekTpomeTpii. XpomMaTo-Mac-CIeKTpOMeTpis. BuBueHHs 6
MeTa0o0JII3MYy JIIKIB METOJAMH XPOMATO-Mac-CIEKTPOMETPII.

17. | Cuekrpomnossipumetpisi OiomomimMepiB. JliedeKTpuyHa CIEKTPOCKOIIs 6
6iononimepis. Kamopumerpist.

18. | MarnitHwmii kpyrosuii quxpoizmMm. Monens xipansHoi Mosiekymu KyHa. 4

19. | MecchayepiBChKa CIIEKTPOCKOTIIS €IEKTPOHIB KOHBEPCIl. 4
Pazom 126

6. InquBinyanbHi 3aBIaHHS

Po3spaxynkoBo-rpadiuna podora odcsrom 2 roj. 3a Temoro 2 "EnekTpoHHa Mikpockois ',
po3paxyHKoBo-rpadiuHa podota oO6csirom 2 rof. 3a Temoro 14 "KonuBanbHa criekTpockomis” Ta
KypcoBa pobota oocsirom 1 rof 3a Temoro 12 "[xmni Mmetoan BU3HaYeHHS MacH, GOPMH Ta

po3mipiB OioMoeKyn'.

7. MeToau KOHTPOJII0

IToTounoroO:

BIJIBITyBaHHS 3aHSTH Ta BEJACHHSI KOHCTIEKTY;

MMOTOYHUM KOHTPOJIb HA MPAKTUYHUX 3aHATTSX (JIOMAIIHI 3aB/IaHHs);
KOHTPOJIbHI pOOOTH;

caMoCTiitHa po0OoTa Ta IHIUBIIyaTbHE 3aBIaHHS;

BUKOHAHHS JTaOOPATOPHUX MPAKTUKYMIB.

CxJ1az1oBi MiICYMKOBOTO KOHTPOJTIO:

0aJIi MOTOYHOTO KOHTPOJIIO;

KOMOIHOBaHUM MMCHMOBHI €K3aMeEH.

SIkicHi kKpuTepii OiIHIOBAHHS YCHIIIHOCTI BUKOHAHHS KOHTPOJILHHUX POOIT,
IHAUBIAyaJbHUX 3aBaHb, iHIIUX BUAIB pPo00TH, IO NOTPEOYIOTH OLIHIOBAHHS
Bumoru 1j1s1 OiHKH ,,BiTMiHHO”;

MIIIHE 3aCBOEHHS 3MICTY ITPOTrpaMy HaBUaJIbHOI TUCHUILIIHU Ta HAYKOBHUX MEPIIOHKEPEIT;
3/IaTHICTb IMOBHICTIO, TIMOOKO 1 BCEOIUHO PO3KPUTH 3MICT ITOCTABICHOTO 3aB/IaHHS;
MpaBWJIbHE 3aCTOCYBaHHS OJEPXKAHWUX 3HAHb 3 PIBHUX JUCHUIUIIH JJIs BUPIMICHHS
MOCTABJICHUX 3aBJaHb; MMOCIIOBHE 1 JIOTIYHE BUKIIAJaHHS MaTepiany;

3/IaTHICTh OOIPYHTYBATH BJIACHY AYMKY Ta CTaBJICHHS JI0 MEBHUX (axoBUX MPoOIIeM;
YiTKEe PO3YMIHHS 1 BUIbHE JOpEYHE 3acCTOCyBaHHS (axoBOi HAYKOBO-TEXHIUHOT
TEPMIHOJIOT1l, BMIHHS TPaMOTHO LTIOCTPYBATH BIANOBi/Ib IPUKIAIAMU;

3JaTHICTH BCTAHOBJIIOBATH B3a€MO3B’I30K MDK OCHOBHMMU MOHSITTIMHU;

BUIbHE BUKOPHCTAHHS TEOPETHUUHUX 3HAHb JUIs aHATI3y MIPAKTUYHOTO MaTepiaiy;
JEMOHCTpAIliS BUCOKOTO PiBHSI HAOYTUX MPAKTUYHUX HABUYOK.

MosxnuBa HasBHICTh HE3HAYHUX HETOYHOCTEH y BUKIAACHHI Marepiany, skl He MPHUBOJAATH IO
MMOMMJIKOBUX BUCHOBKIB 1 pillIeHb, ajie BIUIMBAIOTh HA OTPUMAaHUH Oall.

Bumoru ags oninkm ,,q00pe”:

100pe 3aCBOEHHS OCHOBHOTO 3MICT HAaBYAJIbHOI JUCIUIUIIHM, OCHOBHUX 116l HayKOBUX
NEePUIOJKEPET;

HaJIeKHA apryMeHTallis, MpaBUJbHE Ta IMOCIIJIOBHE PO3KPHUTTS OCHOBHOIO 3MICTY
MaTtepiany;

JIEMOHCTpaIlis BIACHUX MIPKYBaHb 3 IPUBOY TUX YH IHIIMX MPOOIIEM;




- TOYHE BUKOPHCTAaHHS HayKOBOT TEPMIiHOJIOTII;
- JIeMOHCTpAIlii OCHOBHUX IMPAaKTUYHUX HABUYOK P aHaNi31 (paxoBHX 3a/1a4.
Mo1MBa HAasBHICTh TEBHHX HEMPUHIUIIOBUX HETOYHOCTEH Yy BHKOPHUCTAaHHI CHELialbHOT
TEPMIHOJIOT1], MOXUOOK Y JIOTIII BUKJIaJaHHs TEOPETUYHOTO MaTepiany abo aHami3y NpakTHYHUX
JAHUX, HEBU3HAYAJbHUX NMOMMJIOK Y BHUCHOBKAaxX Ta y3araJlbHEHHSX, IO HE BIUIMBAIOTH Ha
KOHKPETHHUH 3MICT BiAMOBII, ajie BIUIMBAIOTh HA OTPUMAHUN Oal.

12

BuMoru aj1s1 oniHKH ,,3310BiJILHO.

3aCBOEHHS JHIIE 0a30BUX MOHATH MUCIUILIIHKA, OOMEXKEHICTh BIAIOBINI JIMIIE TaKHMMU
MOHATTSAMH, BIICYTHICTH MOTIMOJICEHOTO aHANi3y Ta OMUCY MpoOJIeMH Y THUTAHHSA,
HasBHICTH y BIAMOBI/I JIMIIIE YaCTHMHU HEOOXIAHOI iH(pOpMaIlil; HEeHAIe)KHE OTIepyBaHHS
iH(pOpMaIi€ero 3 HAYKOBUX MEPIIOIKEPET;

- HEHaJIe)XHa MOCIIOBHICTh Ta JIOTIKAa Y BUKIIAJaHH] MaTepialy Ta BUCHOBKIB;

- HEHaJIe)XHE YM BIICYTHE OOTPYHTYBAHHS OLIHKU (DaKTIB Ta SBMIIL;

- HasBHICTb CYTT€BUX MOMMWJIOK IPU BUKIAJACHHI MaTepiaiy, MOSCHEHHI TEPMIHOJIOTI Ta
BUPIIIEHH] TPAKTUYHUX MUTaHb.

OO6csr BUKJIaeHHS 3MICTY MUTAaHHS, KUIBKICTh Ta CYTTEBICTh IOMMJIOK BU3HAYAJIbHO BILJIMBAIOThH
Ha OTpUMaHMi Oall.

OuiHKY ,,He3210BIILHO” CTYJEHT OTPUMYE, SKILO:

- OCHOBHHH 3MICT 3aBJaHHS HE PO3KPUTO;

- MPOJAEMOHCTPOBAHO HU3bKHUI pIBEHb Opi€HTAIli y 3MICTI IpOrpaMy AUCHUUILUIIHM Ta
HayKOBHX NEPIIOKEpeax;

- He MIATBEp/KEHE 3HAHHS HAyKOBUX (DAKTIB Ta BU3HAUEHB;

- JIONyIIEeH1 CYTTEB1 MPUHIUIIOB] MOMWJIKHY Y BUKJIaIaHH1 MaTepialy Ta BUCHOBKaX;

- TPOJIEMOHCTPOBAHO HU3BKHU PIBEHb 3HAHHS Ta 3aCTOCYBaHHS CIEI1aIbHOT TEPMIHOJIOT i,

- BIJCYTHICTb HAyKOBOI'O MUCJIEHHS Ta IPAKTUYHUX HABUYOK.

8. Cxema HapaxyBaHHs 0aJiiB

5-i1 cemecTp

[ToTo4HMIT KOHTPOJIb, CAMOCTIIfHA POOOTA, IHIMBIAYaIbHI 3aBAAHHS Ex3amen | Cyma
BinsinyBanns | Jlomamni | Jlabopatopni | Kontponbha | [HaguBinyansae | Pazom
3aHATH Ta 3aBJIaHHS poboTu pobota 3aBJIaHHS
BEJECHHS
KOHCITEKTY
5 20 20 10 5 60 40 100
6-if cemecTp
IToTOouHMI1 KOHTPOJIb, CAMOCTIMHA PO0OOTa, IHANWBIAYyalIbHI 3aBIaHHS Exk3amen | Cyma
BinsinyBanus JlaGopaTopHi KonTponbna | [nguBigyansae | Pazom
3aHATH Ta pobotH pobota 3aBJIaHHS
BEJEHHS
KOHCIICKTY
5 35 10 10 60 40 100
Il xaja omiHIOBaHHSA
Ominka

Cyma GaiiB 3a BCi BUIM HaBYAJIbHOL
JISITBHOCTI POTSITOM CEMECTPY

JUTSL YOTHPUPIBHEBOT
[IKAJIU OLIHIOBAHHS

JUIsl ABOPIBHEBOT
HIKAJIH
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OIIHIOBAHHS
90 — 100 BIJIMIHHO
70-89 Roope 3apax0BaHO
50-69 32JI0BUTHHO
1-49 HE3aJJOBUTHHO HE 3apaxOBaHO

10.

11.

12.

13.

14.

9. PexomenioBaHa Jiireparypa
OcHoBHa JiTeparypa

O.C. Bomommna, M.M. AutoHok Metoau IociimkeHs B 010TeXHO0T1l: KOHCIIEKT JeKIii
st cryn. Hanpsmy 6.051401 «bioTexHosoris» aeH. Ta 3a04. ¢popm Hau. — K.: HYXT, 2012.
— 157 c.
Enextpodopernuni metonu ananizy / A. 0. Kynikos, O. C. Yepnumosna, H. O. Hikirina. -
X. : XHY imeni B. H. Kapaszina, 2013. — 68 c.
XpomarorpadiuHi Ta eleKTpoPOpPEeTUYHI METOAM aHai3y OIOJOTIYHMX MAaKpOMOJIEKYIN :
METO/I. BKa3iBKH JI0 BHKOH. jabopaTtop. poOiT 3 Kypcy «Meroau aHamizy B OI0TEXHOJIOTIi»
st ctyn. crett. 8.091607 «biotexnomorisy / ykinan. : B. FO. Uepuenko, XK. M. IBaxnenko. —
K. : IBIl «BunaBaumnTso «Ilomitexnikay, 2005. — 48 c.
MetouuHi pekoMeHaalii 10 BUBUEeHHS TeMU «[H(]ppaduepBoHa CIEKTPOCKOMIsDH 3 AUCIUILITIHI
«DBUYHI METOAM MOCTIHKEHHS PEYOBMHU» I CTYACHTIB crneriaabHocTer 102 «Ximisy,
014 «Cepenns ocsita (Ximis)» / Yxnagadi gou. FOpuenko O.M., nmpod. Kopmom XK.O., morr.
Casuyk T.I., gou. Koponpuyk C.I. — JIyiipk: @OII IBantok B.I1. — 80 c.
Hinyx B. JI. Bionoriuna ¢i3uka 3 ¢isMuHUMH METOJaMHu aHamizy : HaBd. noc. / B. . Hinyx,
10. A. Pynsxk, O. A. barpiit-3asie. — TepHomniins, 2021.—305 c.
Mac-cnekrpomerpis : miapyunuk / O. B. Imenko, C. B. TIaitmaii, O. A. bema. — K. : BIIL]
"KuiBcbkuit yriBepcutet". 2018. — 244 .
AHaniTHYH1 MeToIu nociimKeHb. CIeKTPOCKOIMYHI METOIU aHaIi3y: TEOPETUYHI OCHOBH 1
METOIMKH: HABYAJIbHUIA IMOCIOHUK TSI MIATOTOBKY CTYACHTIB BUIUX HAa-BUAJbHUX 3aKJIAIIB /
J.0. Menpanuyk, C.JI. Menpauuyk, B.M. Boiiminekuii ta iH.: 3a pen. akan. [1.0.
Menbaunuyka. — K.: HIT «Komopunt», 2016. — 289 c.
®Di3UYHI METOIU JTOCIDKCHHS B XiMil: HaBYAJIbHUI MOCIOHUK JIJIsi CAaMOCTIHHOT poOoTH (st
CTYJICHTIB cIiemiaibHOCTI «XiMis» XiMiuHOTO (hakynpTeTy) / ykmaa.: M. M. Omiitnuk, M. B.
lNopiuko, O. M. IlIBex Ta in. —Binaums: JouHY, 2015. — 198 c.
Ocrammuenko JI. 1. Biosoriuni MemOpaHu Ta OCHOBHM BHYTPIIIHBOKIITHHHOI CHUTHaJI3arlii:
METOIU HociimKkenHd : HaBd. moci0. / JI. I. Octamuenko, 1. B. Komnanens, T. b. CuneabHUK.
— K. : BIIL] "KuiBcekuit yniBepcutet", 2017. — 447 c.
AdanacreBa K. C. ®i3uuni mMeToau B MOJEKYJISpHiA reHeturi : HaB4. mocib. / K. C.
AdanacweBa ; Kuis. Hai. yH-T iM. Tapaca llleBuenka. — K. : KuiBcbkuii yHiBepcurer, 2016. —
127 c.
Maptunenko O. I. Metoau monexymsipHoi OioTexHosorii : mabopar. mpakr. / O. L
MapTtuseHko ; Hayk. pell. . M. T'oBopyH. — KuiB : Akagemnepioauka, 2010. —231 c.
CyxoBis M.I., Iladppanvomr M.L., Iladppansomr I[I., Metonu wmearKO-0iI0TOTTIHIX
JOCTiKeHb. (HaBY. MOCIOHUK As cTyA. crel. «biomen. iHxk.»). - Yxkropona: Bua. YxHY,
«["oBepna», 2022. -53 c.
Methods in Molecular Biophysics: Structure, Dynamics, Function for Biology and Medicine.
—N.R. Zaccal, I.N. Serdyuk, J. Zaccai. - Cambridge University Press, 2017.
Principles and Techniques of Biochemistry and Molecular Biology. — K. Wilson, J. Walker.
— Cambridge University Press, 2010. — 736 p.



15.

10.

11.

12.

13.

14.

15.
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Biophysical Chemistry of Proteins: An Introduction to Laboratory Methods. — E. Buxbaum. —
Springer Science & Business Media, 2010. — 510 p.

Jonomixua Jireparypa
MounekynspHa Oionoris : miapyunuk / A.B. CuBono6. - K. : BumaBHu9o-nosmirpadiqamii
ueHtp «KuiBcekuii yniBepcuret», 2008. - 384 c.
S.b. bmom, S.0. Lepemer, FO.A. Kpacunenko, A.l. €mens. KonpoxansHa MIKpocKoIis y
LEHTPI KOPUCTYBAHHS YHIKaJIBPHUMH NpHiIaJaMu npu [HCTHTYTI Xap4oBoi OioTeXHONOTIT Ta
renomikn HAHY. Hayka Ta innoBaii. 2009. T. 5. Ne 2. C. §2-91.
Hanoximis 1 Hanomarepianu [Enexrponnuii pecypc] : minpy4Huk st 3100yBadiB CTyIEHs
nokTopa ¢urocodii 3a cnemianpHicTIO 161 «XiMiuHI TeXHONOTIT Ta imxkeHepis» / Yimam: T.
A. lonnoBa, M. 1. Jlitunceka, 0. M. ®enenko ; KIII im. Iropst Cikopebkoro. — EnekrponHi
TekcToBl naHi (1 ¢aiin: 2,82 Moaiit). — Kuis : KIII im. Irops Cikopceskoro, 2021. — 170 c.
Koncnekr nexkiiit 3 nucuuriini «KOHTpoOJIb CTPYKTYpH, €IEeMEHTHOTO Ta (a30BOTO CKIIATY
MarepiaiiB» g 3700yBadiB OCBITHHOTO CTYIEHsS OakaiaBp 3a CIEHIaJbHOCTSIMH Tay3i
3HaHb 13 “MexaHiuyHa 1HXeHepis® neHHoi (gopmu HaByaHHs [Enexktponnuii pecypc] /
[Voopsin. : T.I. byrenko, C.O. Komninsko., Bamenko B.A.]; M-Bo ocBiTh 1 Hayku YKpaiHu,
UYepkac. aepx. TexHoid. yH-T. — Yepkacu : YATY, 2021. - 75 c.
[IpuknanHe maTepiago3HaBCTBO : HaBYabHU MociOHUK. / T. @. Apxinosa, A. 0. Ocaauyxk.
— Bimaung : BHTY, 2013. - 60 c.
Xpunynos I'.C., 3aiiues P.B., Xpunynosa A.JI., Kipiuenko M.B., Momotenko O.B. ®i3uune
MaTepiajJo3HAaBCTBO JJS MIKpPO- Ta HAHOEJIEKTPOHIKU: JOCHIIKEHHS CTPYKTYpHU TOHKHUX
IJIIBOK METOJaMU CKaHYI4O01 30HJ0BOI MIKPOCKOMIi Ta crhekTpockormii. HapuambHuii
nocioauk. Tom 2. — Xapki: HTY «XI1l», 2014. — 198 c.
MetoauyHi BKa3iBKH 10 BUKOHAHHS JIAOOPATOPHOTO MPAKTUKYMY 3 po3ainy «lIpukmagauit
€JIeKTPOHHO-MIKPDOCKOIIIYHUK ~ aHajimi3  marepianiBy 3 gucuumuiinn  «[Ipuknagae
Marepiano3HaBcTBO» s cTyAeHTIB |V kypcy mexaniunoro dakynerery Ta dakynprery KH
tal/ Yku.: O.b. I'ipin, B.I.OBuapenxko. — JI.: IBH3 YAXTY, 2017. — 35 c.
JlokanpHI METOIM AOCTIKeHb: MeTOIUYHI BKa31BKH /10 MPAKTUYHUX 3aHATH [ EnekTponHuit
pecypce] : HaBu. moci6. s crya. cren. 105 «Ilpuknagna ¢izuka Ta Hanomatepiammy / KIII
M. Irops Cikopcbkoro; yknan.: A. B. I'inbuyk. — Enektponni Tekcrosi nani (1 daiin: 4.86
Moaiit). — Kui : KIII im. Irops Cikopcebkoro, 2020. — 32 c.
3uman 3. 3., Tkauenko M. B., I'mymko B. 1., ITogyc JI. II. MertonuuHi BKa3iBKH 0
BUKOHAHHS CIIEUNPAKTUKYMY 3 MIKPOCKOII1i, CIIEKTPOCKOIIIi Ta TEPMIYHOTO aHANi3y TBEPAUX
tiur:— X.: XHY imeni B. H. Kapazina, 2008. — 40 c.
MeroauyHi BKa3iBKUA IO BUKOHAHHS J1a00PaTOPHOTO MPAKTUKYMY 3 TUCHUILIIHU “AHaNi3 Ta
KOHTPOJIb MaTepialliB” 3 po3aily “PeHTreHocTpyKTypHUI aHaIi3 MaTepiaiaiB” Jjis CTY/ICHTIB
[I-1V xypciB mexaniunux crneuiansHoctedt / Yii.: 'ipin O.b., Konecuux €.B., OBuapenko
B.I. - I.: IBH3 YJIXTYVY, 2015. - 31 c.
PeHTreHoCcTpyKTypHUIl aHaNi3 y MaTepialo3HaBCTBI: HaBY.-METOJ. MOCIO.: [[Is BUI. HABY.
3aki.] / C. 1. Mynputii, 0. O. Kynuk, A.C. Sxumosuu. — JIsBiB : JIHY imeni IBana ®@panka,
2017.
Kopotkosa 1.B., Mapenny M.M. ®i3uynHa 1 konoigHa ximis: JlabopaTopHui MpaKkTUKyM. —
IlontaBa, 2018. — 224 c.
MetonuyHi BKa3iBKU 10 Ja00paTOpHUX POOIT 3 TUCHUILTIHU “Di3MUHI METOIHN AOCTIIKEHD
uia ctyaeHTiB cnerianbHocTi 8.05050204 — 06pobka MaTepiamiB 3a CIEHTEXHOIOTISIME yCiX
¢opm HaBuanHs / VYkman.: JL.d.I'onoBko, A.M.Jlyraif, O.I1.KpacaBin. — K.: HTYVY
«KI1I»,2012. — 54c.
Schuck P. Sedimentation Velocity Analytical Ultracentrifugation: Discrete Species and Size-
Distributions of Macromolecules and Particles. Boca Raton, CRC Press, 2016. 266 p.
Marueruku B enektpoHini : Kype nekuiit [EnexTponnuit pecypc] : HaBd. moci0. As CTYA.
crnenianbHOCTI 153 «Mikpo- Ta HaHOCHCTEMHA TE€XHiKa» OCBITHBOI mporpamu «Mikpo- Ta
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nanoenektponikay / KIII im. Irops Cikopcrkoro ; ykman.: FO. M. ITomiaBko, O. B. Bopucos,
L. IT. TonyGeBa, 0. B. [inenko. — Enexrponni Texcrosi gani (1 daiin: 5,3 Moaiit). — KuiB :
KIII im. Irops Cikopcrkoro, 2021. — 365 c.

B. O. Hinyx, FO. A. Pymsak, O. A. Barpiii—3asmp, JI. B. HaymoBa. Ictopis kBaHTOBO-
MEXaHIYHUX METOMIB JOCHI/DKCHHS MEIUKO-0I0JIOTIYHUX 1 XIMIYHHUX cHCTeM. BicHHK
MeIMYHUX 1 Olosoriynux mociimkenb, (1), 63-69. https://doi.org/10.11603/bmbr.2706-
6290.2019.1.10582

®Oi3u4HI METOIM JOCII/DKEHHS B XiMii: HAaBYAJIbHUH MOCIOHUK Il CAMOCTIHHOT poOOTH (1St
CTYZICHTIB creriaibHOCTI «XiMish» XiMidHOTO (akynbreTy) / ykiaa.: M. M. Omnilinuk, M. B.
T'opiuko, O. M. llIBen Ta in. — Binaunus: JouHY, 2015. — 198 c.

CyuacHi eKClepUMeHTaJIbHI METOJW aHalli3y HHU3bKOPO3MIPHUX CTPYKTYp : HaBYAIbHHIA
nocionuk (wactuHa 1) [rekcr] : HaBY. mocid. Ui CTyA. chemiagbHOCTI 132
«Martepiaio3HaBCTBO», OCBITHHOT MpOTrpaMu «|HKUHIPUHT Ta KOMIT IOTEpPHE MOJEIIOBAHHS B
Mmarepiano3HaBcTB» / KIII M. Iropst Cikopcekoro, Bua-so “Llentp yuboBoi miteparypu’”;
yknan. : C. M. Bonomko, O. A. Kpyteko, H. B. ®panuik, A. I1. bypmak. — Kuis: KIII im.
Irops Cixopcebkoro, 2021. — 96c.

M.IO. Caxnoscbkuii, b.M. Tumouko, [I. bymynsk. Kpyrosuii mauxpoism Ta ioro
BUKOpUCTaHHS B mojspumerpii. HaykoBuii BicHuk YepHiBenpkoro yHiBepcutery. 2005.
Bunyck 261. ®i3uka.EnextpoHika.

G. Currell. Analytical Instrumentation performance characteristics and quality/series
Analytical Techniques in the Sciences (AnTS).- JOHN WILEY & SONS,-2000.-308 p.
Francis Rouessac, Annick Rouessac Chemical analysis : modern instrumentation and
methods and techniques /translated by Steve Brooks and Francis and Annick Rouessac. - 2nd
ed. -2007 by John Wiley & Sons Ltd,-586 p.

. ob6pora B. 1. biodizuka ta meauuna amaparypa / B. 1. Jlo6posa, B. O. Timantok. — Kuis,

2006. — 199 c.

Ceinpyk T.A. OcHoBu 6i00T14HOT Qi3uKHu 1 MeauuHa anapatypa / T.A. Cigpyk. — K. : BCB
«Memunaay, 2017. — 264 c.

Koctrok ILT., 3uma B.JI., Marypa II.C., Mipomranaenko M.C., [llyba M.®. biodizuka. —
Kwuis: Bugasauirso “O6epern”, 2001, 544 c.

Silverstein R.M., Webster F.X. Spectrometric identification of organic compounds, John
Wiley & Sons, Inc., 130 p.

10. Ilocnaanusa Ha iHdopmaniiini pecypcu B InTepHeTi, Bigeo-aeKkuii, iHe MeToaUYHE
3a0e3meyeHHsl

1. PeHTreHoCTpyKTYpHUU aHai3

https://www.pharmencyclopedia.com.ua/article/1078/rentgenostrukturnij-analiz

2. PamaniBchka  cmekrpockomis  https://inconsulting.com.ua/uk/ekspertyza-organichnyx-

spoluk/ramanivska-spektroskopiia.html
Teopis SAMP http://iht.univ.kiev.ua/virtual-lab/chem/phys-met-chem-
comp/story content/external files/theory nmr.pdf

4. Mac-creKkTpoMeTpisi: 0COOJMBOCTI METOJMKH 1 THIHM oOnaaHaHHs https://alt.ua/blog/mas-

spektrometriya

5. Mac-crnekTpomeTpis https://www.pharmencyclopedia.com.ua/article/1337/mas-

spektroskopiya

6. ®i3uuHi METOU JOCTIJKEHHS MmartepiajiB

https://eduportal.kau.org.ua/course/view.php?id=11&section=12
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