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lolitamarynchenko@gmail.com; lolitamar@ukr.net,
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lMpakmuyHi: KaHO. MexH.HayK, c.H.c. MapuH4yeHko Jlonima BikmopisHa
Google classroom.
https://classroom.google.com/w/NjM3MjQ1MjU2NzVa/t/all

Kod kypca https://classroom.google.com/c/NjM3MjQ1MjU2NzVa?cjc=55tygjf

Mporpama HaB4Ya/AbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMmeT BUBYAHHA Ta pe3y/bTaT HaBYaHHA

Kpenutauii moxyne «MeToam aHaji3y CTPYKTYpPH 0i0JIOTiYHO AKTHBHHMX PEeYOBHH)» HAICKHUTDH
10 HABUANLHUX OUCYUNTIH 3a 8uOOpom cmyoenmig 1 BIAIrpae 3HAUHY POJib y MIArOTOBLI (axiBLIB 3
OioTexHoyorii. 3HaHHS NPO METOAU JOCHIKeHb OlojoriyHo axkTuBHUX peuyoBuH (BAP), sxi
3aCTOCOBYIOTh JUIsl BUBHAUEHHS X CTPYKTYpH, HEOOXiJHI cremliajicraM, IO MpaliolTh MPAaKTUYHO B
OyIb-sKiH TaTy31 MOJIEKYJISIpHOT 010J10T1i 1 610TeXHOJIOT11, KIIITUHHOI 010JI0T11 1 TEHETHKH, (hapMaKoIoTii
Ta MOB'SI3aHUX 3 HUMU Tamy3eil. Lsg aucuumoiina Hagae MaiiOyTHIM ¢axiBIsiM 3 O10TEXHOJOTIT CydacHi
3HAHHA Ta JOCBIJ 3 (I3UKO-XIMIYHMX METOJIB BU3HAueHHS CTPYyKTyp BAP, BaxnuBux ans 3nidcHeHHS
iXHIX (YHKLIH, 0 AaCTh 3MOTY NMPOTHO3YBaTH, 30epiratu Ta MOAM(IKYBAaTH IXHIO CTAOUIBHICTh IiJ
niero ¢pakTopiB JOBKIJUIA Ta 32 IEBHOTO TEXHOJIOTYHOTO HaBaHTaKEHHSI.

MeTow auCHMIUIIHM € HAOyTTd CTyAeHTaMH (axOoBHX KOMIIETEHTHOCTEH 3TiTHO 3 OCBITHBO-
po¢eCiiHOI0 MPOTPaMOI0, HEOOX1THUX ISl PO3YMIHHS 0a30BHUX (DI3UKO-XIMIYHUX METOJIB AOCIIHKCHB
crpykrypu BAP, ski € ocHOBOIO /is iX 6i0M0OTiyHMX (DYHKINH: 37aTHICTH BUKOPUCTOBYBATH 3HAHHS 3
MareMaTuKu Ta (i3uku B 00Cs31, HEOOXITHOMY JUIsl JOCSATHEHHS IHIIMX PE3yJIbTAaTiB OCBITHBOL
NpOTrpaMHu; 3/aTHICTh BUKOPHCTOBYBATH IPYHTOBHI 3HAHHS 3 XiMii Ta Gioznorii B 00cs31, HEOOXiTHOMY
JUIsl JOCSITHEHHSI 1HIMUX Pe3yJIbTAaTiB OCBITHBOI MPOTPaMHU; 3/1aTHICTH OOWpaTH 1 BHUKOPHUCTOBYBATH
BIJIMOBIHE OOJIATHAHHS, IHCTPYMEHTH Ta METOAW I pealizaimii Ta KOHTPOJI BHUPOOHUIITB
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010TeXHOJIOTTYHUX MPOYKTIB Pi3HOTO MPU3HAUEHHS; 3/JaTHICTh KOMILJICKCHO aHai3yBaTH 010JI0TiYHI Ta
O10TEXHOJIOTTYHI MPOIECH HA MOJICKYJIIPHOMY Ta KIIITHHHOMY PiBHSX.

IIpeaMeToM TUCHMIJIIHM € METOIU JOCHIDKEHb CTPYKTYpH BAP Ha piBHI 610MOJIEKyYT A OLIHKA
KUIbKICHUX XapaKTePUCTHUK, MPOTHO3YBaHHS IX BIACTHBOCTEH Yy B3a€EMOJIi 3 IHIIMMH PEYOBHHAMH,
MOJICJIIOBaHHSL 010JI0T1YHUX TporeciB 3a ix ywacti. Lle crocyeTrbess mpocTopoBoi OynoBH 0i0J0TIUHO
BOKIMBUX (DYHKIIIOHAJILHUX MOJICKYJI, Hacamriepesa, OUIKIB Ta HYKJICTHOBHUX KHCJIOT, a TAKOX 1HIIUX
BAP (ByruieBoiB, Jii/iB, BiTAMiHIB, TOPMOHIB, aHTUOIOTHKIB, HAJIMOJICKYJISIPHUX KOMILICKCIB).

®Di3uKO-XIMIYHI METOAM JOochikeHb BAP chpsiMmoBaHi Ha BHW3HA4YeHHS MOJICKYJSIPHOI MacH,
po3mipy Ta GopMH, CTPYKTYpHOi OYyIOBH, CTepeoxiMii, BTOPUHHOI, TPETUHHOI Ta HAAMOJEKYJISIPHUX
CTPYKTYD (B3a€MOJIis 3 JIiIraHJAMH ), XapaKTEPHUX JUISI KX CIIONyK. [IpenMeToM po3risay AUCHUILTIHY €
(Gi3uYHI OCHOBU ITUX METOMIB (Audy3isd, MIKPOKATIOPUMETPIsl, eIeKTpodope3, AUCIEPCis ONTUYHOTO
obepranns, Y®-, [Y-cnekrpockomisi, (ayopuMeTpis, SACpHUNA MAarHiTHUH PE30HAHC, ENEKTPOHHUN
napamMar”iTHUN pe30HaHC, pEeHTICHOCTPYKTYypHHH aHami3, ACM Ta iH.)

3a pesynbraTaMH BUBYCHHS NUCHHIUIIHE Meronu anamizy ctpykrypu BAP 3rigHO 3 OCBITHBO-
npodeciiHOI0 MPOrpaMor0 CTYJIEHTH MAaOTh BMITH: 3aCTOCOBYBATH Cy4acHI MaTeMaTH4HI METOAM s
PO3B’S3aHHS TPAKTHYHUX 3a/a4, TOB’S3aHUX 3 JOCITIDKCHHSM 1 MPOEKTYBAHHSAM Ol0TEXHOJIOTIYHHX
MPOLIECiB; BUKOPUCTOBYBATH 3HaHHA (DI3UKU Ui aHANi3y Ol0TEXHOJOTIYHUX IPOLECiB; 3I1HCHIOBATH
AKICHUH Ta KUTbKICHUH aHalli3 PEYOBHH HEOPTaHIYHOTO, OPTaHIYHOTO Ta Oi0JOTIYHOTO IMOXOJKECHHS,
BUKOPHUCTOBYIOYH BiJMOBIAHI METO/M; BU3HAYATH Ta aHATI3yBaTH OCHOBHI (hi3MKO-XIMi4HI BJIaCTUBOCTI
OpPTaHIYHUX CIIOJNYK, IO BXOJATH 1O CKJIaay OioJOriYHMX areHTiB (OUTKM, HYKJIETHOBI KHCIIOTH,
BYTJICBOJIH, JIIIIJIN).

3rigHO 3 BUMOTaMH MPOTPaMy HABYAIBHOI JUCHUIUIIHU CTYIEHTH IICIS 3aCBOEHHS JTUCHUIUTIHA
MaroTh MPOJEMOHCTPYBATH TaKi

KoMnemenmHuocmi:

— OCHOBHI MOHATTSI Ta METOJH JOCIIKEHb CTPYKTYpH BAP;

— OCHOBHI BUJAM B3a€MOJII BCEpeIUHI Ta MDK OIOMOJIEKyJaMH Ta iX BIUIMB Ha IMPOCTOPOBY
opranizaiito bAP;

— CTPYKTYypHI Ta OI0JIOT1YHI XapaKTepUCTHKU O10MoiMepiB, 3B'130K KOHpopMarliiiHoi Oy10BH Ta
(GYHKIIOHAIBHUX BJIACTUBOCTEH, BIUIMB pi3HUX (akTopiB Ha 3MiHYy KOHpirypamii Ta
KoH(opMaiiii 1 pyHKIIOHATHHUIN CTaH 010MOJIEKYIIH;

— Cy4YacHI METOJM JOCIIJDKEHHs Y BCTaHOBJIEHHI (hOpMHU, MOJIEKYJISIPHOT MacH Ta CTpykTypu BAP
(mudy3ia,  MIKpOKAIOPUMETpisi,  enekTpodope3,  AUCIEpCis  ONTUYHOrO  OOEpTaHHS,
¢bnyopumeTpisi, sAEpHUNH MAarHiTHUM pE30HAaHC, €JNEeKTPOHHUM MapaMarHiTHUH pe30HaHC,
PEHTIeHOCTPYKTYPHHI aHalli3 Ta 1H.), iX ¢i3U4HA CyTHICTB;

— CYTHICTb HOBHUX Ta 1H()OpMaIIHUX TEXHOJOTIH MOAETOBaHH 610MaKpOMOJIEeKy 1 iX B3aeMoil
3 JIiraHJlaMu Ta JIIKApChbKUMU IIpernapaTamy;

npozpamui pesynomamu:

— BHU3HAUaTH Ta aHAJI3yBaTH OCHOBHI ()i3MKO-XIMIYHI BJIACTMBOCTI OpraHiYHUX CIONYK, IO
BXOJIATh J0 CKJIaay 010J0T1YHUX areHTiB (OUTKU, HYKJIETHOBI KUCIOTH, BYTJIEBOIH, JIIIIH);

— aHaii3yBaTu 010TEXHOJOTYHI MPOLECH Ha MOJIEKYJISIPHOMY Ta KJIITUHHOMY PiBHSX;

— KOpDHUCTYBaTHCS OTPHUMaHHUMH TEOPETUYHHMH 3HAHHSAMH Ta TMPAKTHYHUMH METOJaMH Y
nociipkenai BAP;

— IUIaHyBaTH i OpraHi3oByBaTH MPOBEJEHHS AOCHKeHb CTpykTypu BAP merogamu 6iodi13uku Ta
aHaJi3yBaTH OTPUMaHI pe3ysbTaTH,

— aHaMI3yBaTU BIUIMB PI3HUX (I3MYHUX 1 XIMIYHUX (aKTOpIB Ha CTPYKTYpy Ta (hyHKILIOHAJIbHI
BiacTuBOCTI BAP;

— aHaNI3yBaTHU HaBYAJIbHY Ta HAyKOBY JITEpaTypy 1 BUKOPUCTOBYBATH 1i B IPAKTHII];

2. IlpepekBi3uTH Ta MOCTPEKBI3UTH TUCHHUILIIHM (Miclie B CTPYKTYPHO-JIOTi4Hiii cxemi
HABYAHHS 32 BiINOBIIHOI0 OCBITHBOIO MPOrPaMoI0)

VY CTpYKTYpHO-JOTIYHIN IUIOMIMHI TpOrpamMu IMiArOTOBKH (axiBIliB 3 OIOTEXHOJOTII TpeaMeT
BUBYCHHS WI€] NUCHUIUIIHM 0a3yeThCs HAa OJAEpKAaHMX 3HAHHAX 3 (i3uku, 0io¢izuku, (i3WYHOI Ta
KOJIOIAHOI XiMii, O10X1Mii.



JIoriyHUM MiJJCYMKOM BHBUYEHHS TUCHMILTIHM Mertoau aHanizy cTpyktypu BAP € dynnament s
MOAAJIBIIIOT HABYAIBHOI 1 JOCTIAHUIIBKOI JiSJIBHOCTI, MIATOTOBKA TUIIJIOMHOTO MPOEKTY 3a OCBITHBO-
npodeciiiHoro mporpamoro biorexHomnorii crerianpbHOCTi 162 BioTexHomorii Ta GioiHXeHepis.

3. 3MicT HABYAJIBLHOI JUCIUILIIHA

Tema 1 T'impoguHamiuHi METOAM IOCTIKEHHS CTPYKTYpH 1 MOJEKYJISIpHOI Macu Oi0JOTi4HO
akTuBHHUX peuoBuH (BAP). Bunu B3aemoniii 6ioMmomnexysn

Tema 2 Cnekrpodoromerpuuni wmetoau (yiabTpadiosneroBa, iHGpauepBOHa, paMaHIBChKa
CIIEKTPOCKOMIis,, XIPONTHYHI MeToAu, abcopOmiiiHa Ta gudepeHIiiiHa  crneKTpopOoTOMETpis,
dayopeciieHTHa CHEKTPO(QOTOMETPIs, SACPHUNA MArHITHHA PE30HAHC, CJCKTPOHHHWHM MapaMarHiTHHMA
pEe30HaHC, Mac-CIIEKTPOMETIs)

Tema 3 CneuianbHi MeTOIU (PEHTTEHOCTPYKTYPHHUH aHalli3, €IEKTPOHHA MIKPOCKOIS, 30HI0BA
MIKPOCKOITis)

4. HaBuaJjibHi MaTepiaju Ta pecypcu
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HaByanbHUIA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYaAbHOI AUCUUNNIHU (OCBITHBOrO KOMMNOHEHTA)

Jlekyilini 3aHamms

3acmocosyromeca cmpamezii GKMUBHO20 | KO/AEKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbLCA
CYy4acHUMU Memooamu ma iHopMayiliHUMU MexHO02iAMU, 30Kpema OUCMAaHYiliHo2o:

Ne 3/ Ha3Ba Temu siekiiii Ta mepenik OCHOBHUX IMUTAHb

Tema 2 Cnekrpodoromerpuuri meroau (yabrpadioseropa (Y®P), indpauepBoHa,
pamMaHiBCbKa CIIEKTPOCKOIIisl, XiponTu4Hi MeTO/H, (¢paryopecuenTna
cnieKTpo¢oTOMETPist, siIePHUII MATHITHUI Pe30HAHC

1 | Jlekuis 1 YabTpadiosieToBa cneKTpOCKOMist

Tunu B3aemopii cBiTiia 3 pedoBuHOIO. [lpupoma Y®-cnekTpy, NOBKHHH XBWIb, SKi
BUKOPUCTOBYIOTh  JUIS  JIOCHI[UKeHb  pi3HUX  pedoBuH.  CyTHiCTH  abcopOrmii
eJIeKTPOMAarHiTHUX XBWIb Y D-miama3zony. @akTop IHTEHCHUBHOCTI Ta (aKkTOp MOBXKHUHU
XBWIb. MonbHui KoedimienT mnoramenHs. [Ipunimun cxemu Y®-CeKTpOMETIB.
Opnepxxanns Y®-cnektpiB. [IoHATTS npo XpoMoQoOpHI Ta ayKCOXPOMHI TIpymnu Jis
inentudikanii crpykrypu BAP. Baroxpomuuii Ta rincoxpomHuii 3cyB. MOXKIHMBOCTI Ta
Henoiku Metony Y @-criektpockomnii. Busnauenns xpomodopuux rpyn 3a Y D-criekrpom
peuoBnHH. KoHCTaTamist HasBHOCTI Ta BiACYTHOCTI (DYHKI[IOHAIBHUX TpPyIl. Xapaktep i
CTYIIHb CIIPSDKEHHS Ha IPUKJIall CTepoiiB. MakCMMyMHU NOTITIMHAHHS KAPOTUHOI/IIB.
Jlitreparypa: 6a3zoBa [1,5]

2 | Jlekuis 2 InppayepBoHa, paMaHiBCbKa CIIEKTPOCKONIsl Y AOCTIIKEHHAX CTPYKTYPH
BAP

Tunu  konuBaHb, JOBXHMHAa  XxBWIb  [Y-cmekrpockomii, Dyp’e-nepeTBOPEHHS.
Xapaxrepuctuku [Y-cnexktpy. CrocoOu BBeAE€HHsS 3pa3KiB peuoBUHHU. BaneHTHI Ta
neopmariiifHi KonuBaHHS. XapaKTepUCTUUYHI Ta HEXapaKTePUCTHYHI CMYTH KOJIMBaHb B
[Y-cniektpax. OCHOBHI XapaKTepUCTHUHI YaCTOTH KOJIMBaHb (YHKIIOHAIbHUX Tpyn BAP.
I'pynoBi wacrorn. MoxiauBocTi Ta Henoniku wmerony I[Y-cmekrpockomii. BuBuenns
OynoBM neHiuuIiHy. Bu3HaueHHs QyHKIIOHAIBHUX TPy 3a HajaHuM [Y-criekTpom.
Jliteparypa: 6a3oBa [1,5]

3 | Jleknis 3 OnTuuni mMeronm nociaitkenus crpykrtypu BAP. Xipontuuni meromau.
Jlucnepcist ONTHYHOrO 00epTaHHSA | KPYTrOBHii AUXPOI3M

XipontuyHi Metonu (kpim  SMP). XipanpHicTh OlosoriyHux cnoiyk. OnTtuyHa
aKTUBHICTb. D- 1 L-, «+» 1 «-» - i3oMepu. ['omoxipanbHicTh B 6io0rii, ocobmauBicTs D-
aMIHOKHUCJIOT B KHMBHUX oOpraHizmax. XipaibHicTh Yy ¢apmaxosorii. Kanikcapenu —
xipanbHi peuentopu. Kpyrose aBornpomMeHe3aqoMIICHHs, MOBIHHE MPOMEHE3IOMIICHHS.
Hucnepciss onTHYHOTO OOEpTaHHs, MUTOME Ta MOJIsIpHE oOepTaHHs, piBHAHHS Jlpyne,
epext Korrona (mosutuBHMM, HeratuBHuil). I'padix Moddira-Anra. Kpyrosuit
muxpoiszMm, crnektpu K/, muxporpad. Ilpuknan kondopmamiiiaux 3MiH nosi-L-mizuny.
Metoau po3aineHHs eHanTiomepis. Tomizm.

Jlitreparypa: 6a3oBa [4,5]

4 | Jleknin 4  bBioarominecuenuisa.  @uyopecueHTHA  CHEKTPOCKOmisz  OiikiB.
dDayopecueHTHi MiTKH i 30HIH Ta IX BUKOPUCTAHHSA

BiomoMinecnieHIliss Ta 1i BUKOPHUCTAHHS B OIOJIOTIYHUX MOCHIKEHHsIX. Di3udHA CYTh
bayopecnenttii i pocdopecrientii, mepexia eIEKTPOHIB MK CHHTIIETHUMH 1 TPUTUICTHUMH
piBHsmu. Bumu duyopecuenmii. 3akon Basunoa. Cnextp 30ymxeHHs (iayopecreHuii,
KBaHTOBUN Buxig ayopecuenmii, merox Ilapkepa 1 Pica. Cnextpoduryopumertp.
[Monspuzanis ¢ayopecuenuii Ta ii mapamerpu. @DiIyopecHeHTHa CHEKTPOCKOMIA 13
4acoBUM po3auteHHIM. YD-duyopecueHiliss OunkiB, ¢uyopodopu. Tpu wmeTomamuHi
IiAXOMM 10 aHaji3y BHYTPIIIHBO-MOJEKYJSIPHOI JMHAMIKM OUIKIB 32 MapaMeTpaMu



https://www.chromatographytoday.com/news/bioanalytical/40/breaking-news/an-introduction-to-bioseparations/34425
https://www.chromatographytoday.com/news/bioanalytical/40/breaking-news/an-introduction-to-bioseparations/34425

BiacHOi (yopecuenii. /IBoxBuiboBuil (hryopecuenTHH MeToa. DiayopeceHTHI MiTKH
1 30HAM. BuxopucranHs (IyopecreHTHUX 30HJIB B OIOJOTIYHHUX JOCIIKEHHSX.
PiBusaas  Xwo-Knmorma.  PiBastaast  Ckerwyapna. Excumepu.  [loTeHmiamayTiwBi
(dayopeciieHTHI 30HAM TOBLIBHOI 1 MmBHAKOI  Biamosimi. KanbIid-uyTiuBi 30HIU.
[TpuHIMI POOOTH TPOTOYHOTO MUTOPITYOPUMETPA.

Jliteparypa: 6a3oBa [1,5]

Jlekuisi 5 fAnepunii MarniTHui pe3oHanc. CTpyKTypHa Mac-ClIeKTPOMeTpist
MexaHiYHUIT MOMEHT — CIIH siiep 3 MapHUM 1 HemapHUM MacoBUM uucioM. [Ipupona
SIMP na mpuknaai npotoHa. biaok-cxema SIMP-cnexktpomerpa. CriiH-KOMIpKOBa 1 CIIiH-
criHOBa penakcaris. Yac mo370BXHBOI CIIH-KOMIPKOBOI pelakcarlii, 4ac IONepedHoi
CHiH-CIIIHOBOT penakcamii. XimiuHe 3MIIIeHHS, €(QEeKT eKpaHyBaHHS, CIIIH-CIIIHOBE
po3uieruieHHs JiHiA. JlochmiKeHHsT CTPYKTypH OUIKIB 1 peryismii (epMEeHTIB METOJA0M
[IMP. SIMP-Tomorpadisi.

Metoau ioHizamii Momekyn. Tumu 10HIB, 1m0 (IKCYIOTbCS B Mac-CIEKTPOMETI.
Oco0mmBOCTI Mac-CIEKTPiB OpraHiuHUX CHOJYK pi3HUX KiaciB. MOXIHMBOCTI Mac-
crekTpoMeTpii. Bu3HaueHHS CTPYKTypHHUX €JEMEHTIB CHOJIYKH 3a il Mac-CHeKTpOM.
CyMicHe BUKOPUCTAHHS CIIEKTPAJILHUX METOMIB Ui BU3HAueHHs OynoBu croiyk (Y@,
4, sAMP, I[IMP, mac-cniektpometpii). XpomMaTo-Mac-cieKTpomeTpisd. DyHKIIOHATbHUIMA
aHami3. «3ycTpiuyHMId» CcUHTE3. [meHTHdIKaIis CTPYKTypH CIIONYK CIIBCTABICHHAM
pe3yNbTaTiB PI3HUX METO/IB.

Jliteparypa: 6a3oBa [1,5]

Ipakmuuni 3anammsn

OCHOBHI 3aBIaHHS IHMKIY NPAKTUYHUX 3aHATh IUCHUILIIHE “MeToau aHaji3y CTPYKTypH

0100T1YHO aKTMBHUX PEYOBHUH €:
- IPaKTUYHE 3aKPIIUICHHS HABYAJIHLHOTO MaTepially, BUKJIAJIECHOTO Ha JICKI[IHHUX 3aHSATTSX;

- 3HallOMCTBO 3 06J'Ia)IHaHH}IM, OCHOBHHMH Ta I[OHOMi)KHI/IMI/I MaTepiaJ'IaMI/I, 10 3aCTOCOBYHOTHCA

JUIS TOCTIIKEHb cTpykTypu BAP;

MPAKTUYHE BMIHHS TPOBOJAWTH OILIHIOBAaHHS IIILOBOTO OIOJIOTIYHOTO TPOAYKTY 3a
XapaKTepHUMH [UIsl TOTO YM IHIIOTO MPOAYKTY 3a KPUTEPIIMU (YUCTOTOO, 1I€HTHYHICTIO, CIIEKTPOM,

010JIOT1YHOI0 AKTUBHICTIO TOIIO).

Ne HazBa TeMu 3aHATTS Ta nepeik OCHOBHUX MTUTaHb
3/m
1 | Ipakmuuna poooma 1. BusHaueHHs MOJEKYJISIpHOI Macu OUIKIB METOAOM eleKTpodopesy
(1 rom)
Jliteparypa: 6a3oBa [1], TeopeTuuHuUit MaTepiai 10 NPaKTUYHOT poOOTH
2 | Ilpakmuuna poooma 7. 3B‘S30K CIIEKTPOHHHUX CIIEKTPIB 3 OYJOBOIO OPraHIYHUX CITOJIYK
(1 rom)
Jliteparypa: 6a3oBa [ 1], TeopeTnuHUN MaTepiai 10 TPAKTUIHOI poOOTH
3 | Moodynavna koumponwvna (2,0 200).
4 3anik (2 200)

6. CamocTiitiHa po6oTa cTyaeHTa
CamocmiliHa poboma cmydeHma no oucyunaidi (104 200) eknrouae camocmiliHe 8UB4YEHHA MeM,
nepesik AKUX HaBoOUMbCA HUxMYe (84 200uHuU), nideomoska 00 Npakmu4yHux pobim i nposedeHHs
PO3PAXYHKI8 | 8uU3Ha4YeHb 30 nep8uHHUMU OaHumu (10 e00d), nidecomoeka 00 MoOOysbHOI
KoHMpoabHoi pobomu (4 200uHu), nideomoeka 00 3aniKy (6 200uH).

No
3/n

Hazsu mem i numaHes, W0 BUHOCUMbLCA HA camocmiliHe onpayto8aHHA ma
MOCUNAGHHA HA HaB8YasnAbHY Aimepamypy

Kinbkicmo
200uH CPC

0co0uBoOCTI Ta poJb. lifpoauHamMiuHi MeTOAH HOC/IKEHHSI CTPYKTYPH i
MOJIEKYJISIpHOI Macu OiosioriyHo axkTuBHUX pe4doBuH (BAP). 3aranbHumii
OIJISII METO/IiB, AKi BUKOPUCTOBYKThCS IS Aocaia:keHb BAP

Tema 1 OcnoBHa xapakrepuctuka BAP — wMouekyassppa wMaca, ii




OcHOBHiI MeTOAM aJA JAochdifkeHHs cTPpYKTYp BAP: nudysomerpis,
CeAVMMEHTAIlIMHUA  aHami3, enekTpodope3  Audpakiiss PEHTTEHIBCHKOTO
BUINIPOMIHIOBAaHHS,  AU(pakiis  HEUTPOHIB, ENEKTPOHHA  MIKpPOCKOMI,
cnekrpodoTomeTpis, audepeHmiagbHa crnekrpomeTpis, [Y-crmekTpockoris,
paMaHiBCbKa CIIEKTPOCKOIiS, KBa3ilpy)KHE pO3CIIOBAaHHS CBITJIA, KPYroBUI
nuxpoizm (KII) 1 nucriepcis onTtuyHOro oO0epTaHHs, (IyopecleHTHUN aHai3,
nepenavya eHeprii  eJekTpoHHoro 30ymkeHHs, SMP (samepHuii MarHiTHUN
pezonanc)-tomorpadis, EIIP (enexkTpoHHMII mMapaMarHiTHUH pPE30HAHC)-
CIIEKTPOCKOITIS.

IToHATTS MOJIEKYJISIPHOI MacH Ta JUcHepcHOCTi 3pa3ky. Judepeniiitai ta
IHTErpaJbHI KpPUBI PO3MOALTY MOJEKYIsipHOI Mach. OCHOBHI BIIMIHHOCTI
MOJTIMEPiB, TOB’s3aHI 31 30UIBIIEHHSIM pPO3MIPYy Ta Mach MaKpPOMOJIEKYI,
0COOJIMBOCTI BIACTUBOCTEH B CHUCTEMax MOJIMEpP-PO3YMHHUK, CIenudivHi
BJIACTUBOCTI NoJiiMepiB. OCHOBHI 010JI0T1YHO aKTUBHI PEYOBHUHU — O10TIOTIMEPH.
XapakTeprucTUKa OCHOBHHUX 010T0OIIMEPiB, 0COOIMBOCTI JIAHIIOTOBOI CTPYKTYPH
OiomonimepiB. BusznaueHHs cepeanbouncioBoi MM CTpyKTypHUX i30MepiB 1
TOMOJIOTIB: TUTPYBAaHHS KIHLIEBUX TPYI; KpiOMETpis; e0yaioMeTpist; MeMOpaHHa
Ta 6e3MeMOpaHHa OCMOMETPIs.

Jliteparypa: 6a3oBa [1,3,5], nogarkosa [1], iHTepHET-pecypcH

12

Finponunamiyni Metoau (BUMipOBaHHSI B'SI3KOCTi, Au(y3ii) BU3HAYAHHS
MoJIeKyJIsIpHOi Macu BAP

B's3kicth  po3unHiB  010MaKpOMOJIEKYJ, KOe(ilieHT B'S3KOCTI, Qopmyna
[Tyazeiins, xapakTepucTHYHa B’ s3KiCTh, KoedimienT CiMxu U1 TII00YISApHUX i
¢b16punspaux OinkiB. MeToJ BU3HA4YaHHS CEPEIHbOB’SI3KICHOI MOJIEKYISIPHOT
Mmacu. [udy3is makpomonekyn, ppukuiiamii koedinieHt. [lepmmii 3axon dika.
ExcnepumeHTanbHi METOAM BUMIpIOBaHHA KoediumieHTa audysii: meTox
nocTynanbHoi 1udy3ii A8 MIOOYISpPHUX MOJIEKYJ, HPUHLUI OTPUMaHHS
IUTOCKOTIOJIIPU30BAHOTO CBITJIA TOJABIMHOTO MPOMEHE3IOMJICHHS, ONTHUYHA
aHI30TpOMiss  PO3UMHY, MeToJl  obOepTasbHOi  audy3ii —  moABilHE
MIPOMEHE3AJIOMJIEHHSI B MOTOIl JJIs1 BUJOBXEHUX 32 (DOPMOIO MOJIEKYJ, METOA
KBa31ylpy>KHOT'O PO3CIIOBAHHS CBITJIA JJI1 BUMIPIOBAHHS Koe(ilieHTy audys3ii
rI00YISIPHUX 1 BUFOBKEHHUX MOJIEKYII.

Jlitreparypa: 6a3oBa [1,4]

12

ligpoaunamiuni Meroam (ceguMeHTaUiliHuMi aHajdi3, ejgexkTpodope’)
BH3HAYaHHS MOJIEKYJIsAPHOI Macu BAP

CenumMeHnrariitnuii anami3z (nudepeHiiitHe, 30HaIbHE MIBUIKICHE, 130TIKHIYHE
(piBHOBaXKHE),  aHaNITMYHE  LEHTpu(yryBaHHa.  MeTox  MIBHJKOCTI
CeIMMEHTAIlli, 3MIIIEHHS MeX1 ¥ mika ceauMenTanii (nutipen-nika). Koegimient
cenuMeHTalii, ¢opmyna Cenbepra. MeTon cenuMeHTaIliiiHOI piBHOBarwy,
¢opmyna @ika. OCHOBHI TNPUHIMUNM, BHUIM Ta 3aCTOCYBAHHS METOAY
enekTpodopedy JUId BU3HAYEHHS MOJEKYJsipHOI Macu Bsaemonis Mix
MakpoOMOJEKyJaMd B  COJIbOBOMY po3uuHi (Teopis JleGas-Xrokkens).
Enextpodopes (HU3bKOBOIBTHUI, BUCOKOBOJIBTHHIMA, PPOHTANBHUN, 30HAILHUH,
TUCKOBUM,  KamuUIIpHUM,  ManepoBHil,  130€leKTpUyHe  (OKYCyBaHHS,
iMyHOeneKTpodope3). Enextpodopernuna PYXJIUBICTb, BHU3HAYCHHS
MOJIEKYJISIPHOT Macu Ta CyOOJMHUYHOTO CKJIaJy MaKpOMOJIEKYJ METOJOM Tellb-
enektpodopesa. Teopis Jlebas-Xrokkens JlebaiBcbka TOBKHUHA.

Jliteparypa: 6a3oBa [1,4]

12

Buan B3aemoniii. BHyTpiminbsomMosieky/IsipHi B3aemoaii B koHgirypamii ta
KoHdopmauii GioMmakpoMoJIeKyJI

Bumn ctpykryp pedoBHH O10JI0OTIYHOIO MOXO/DKEHHS. EHepris KoBaJleHTHHX
3B’SI3KIB, BHJIM CIA0KUX B3a€EMOJINA, MO0 X MIATPUMYIOTH PI3HI CTPYKTYpH
(enmexTpocTaTHuHi B3aeMonii; Ban-nep-BaanbcoBi, iHAYKIIIHHI Ta OpieHTAaIliiHI
JUTIONTb-TATIONBHI  B3a€MOJIIT, JUCIEPCIHHI B3a€EMOJii MK HEMOJSIPHUMH
rpynamu. Kondirypauii Ta koHpopmarii 6i0MaKpoMOJIEeKyII, piBHI OpraHizarii.

12




BonneBuii 3B'A30K, J0OKa3uW iCHyBaHHS BOJHEBOTO 3B’s3Ky. [impodoOHi
B3a€MOJIIi y BOJHHMX po3unHax. CTpyKTypa BOAM 1 Jb0ay. Mojeni piakoi Boau:
MO/IENIb HEMEPEPBHOI CTPYKTYPH BOJIH, MOJIENIb MEpEXTINBHX KiacTepis. [lkana
rigpodoOHOCTI.

Jlitreparypa: 6a3oBa [1,4]

5 | Jomenu i1 TperuHHa OyaoBa OinkiB. /IuHamika cTpykTypHM OiJKiB. 12
Hudepenuiiina  ckanyBagbHa  Mikpokajmopumerpis. Ilpunmun — poboTu
nudepeHIiiHoro MikpokamopuMmeTpa. KpuBi IiaBieHHS OUIKIB 3 PI3HOIO
TEMIIepaTyporo IuiaBieHHA. KamopumerpuuHa Ta e(EKTUBHA EHTAJBIIIS.
JlocmikeHHsT JOMEHHOI CTpyKTypH (piOpuHoreny. JloMmeHu i TpeTuHHa Oy0Ba
OinkiB. JlokanpHa TrycTMHa OinkoBoi rnoOymu. IlBuaki 1 MOBUIBHI pyXH
Oiomakpomoniekynu. /[nHamika OinkoBoi Monekynu. Kondopmariiiai 3miHU 1
pobora ¢depmenTiB. AOGcopOuiiina W audepeHmiiiHa CcrneKTpopOoTOMETpis:
COJIbBEHTHO-TIEPTYpOaLliiHUH 1 TeMIepaTypHO-TIepTyOaiitHuil audepeninumi
CTIEKTP.

Jlitreparypa: 6a3zoBa [1,5]

Tema 2 CnektpodoroMerpuuHi MeToau (eJIeKTPOHHMII NapaMarHiTHU
pe30HaHC)

6 | EnexTpoHHMii mapaMarHiTHUi pe30HaHC 12
[TapamarHeTuku B CTPYKTypi OlOMaKpoOMOJIEKYJd, METOJ CIIHOBUX MITOK.
CrniHoBHM MarHiTHUH MOMEHT. BennunmHa €HEepreTHYHOTO PO3MICTUICHHS IS
EIIP i IMP, pe3oHaHCHI 4acTOTH 1 BEIMYMHU MArHITHHX TOJIIB ITUX METOJIB.
[Mpunmun podotu EINIP-cnektpomerpiB, X-miama3on i Q-miamazoH. OcHOBHI
napameTpu, ski Bu3HaydaroTbcsi B EIIP-cekrpomerpii. Bumu cnekrpis EIIP.
BukopuctaHHs HITPOKCHIBHHUX PAIHKaIiB SK CIIIHOBUX MITOK. AHI30TpOMis
HQJITOHKOTO po3iierieHHs A 1 g-(akropa. Ilapamerp ymHopsIKOBaHOCTI.
3acTocyBaHHS METOY, 30KpeMa JUIs J1arHOCTUKH 3aXBOPIOBAHb.

Jlitreparypa: 6a3zoBa [1,5]

Tema 3 CnenianbHi MeToaM (PEHTIeHOCTPYKTYPHHMI aHAJIi3, eJIeKTPOHHA
MIKPOCKOIisl, 30H10BAa MiKPOCKOIIis)

7 | CnenianbHi Metoau  (PeHTTeHOCTPYKTYPHMH  aHaJi3, eJeKTPOHHA 12
MiKpockomisi, 30HA0Ba Mikpockomnisi). Buau peHTreHiBcbkoi Ta Tramma-
cnekTpockomnii. [IpocBiuyrodya Ta pacTpoBa €IeKTPOHHA MIKPOCKOIMIS, ONTUYHA
KOH(OKalbHa MIKpOCKOMis: (i3UYHI OCHOBHU, 300pa)Ke€HHA. ATOMHO-CHIIOBA
MIKpPOCKOTisl, TYHeJIbHa MIKPOCKOTIISl: (PI3UYHI OCHOBH, 300paKEHHS
PentrenoctpyktypHuii aHamni3: IIpoBeieHHs JOCHIKEHHS Ta CyTHICTh METO.Y,
MPUHIIMIIOBA CXE€Ma EKCIIEPUMEHTY, OCHOBHI €TalM BHJIUICHHS CTPYKTYpH
OUTIKy, PEHTIEeHIBCBKUH €KCIIEpUMEHT, NpobiemMu OOpoOKH pe3yJbTaTiB Ta
METOJI 1X BUPIIIEHHS, IHTEpIpeTalist KapT PO3MOAUTYy €IeKTPOHHOI T'yCTHHH,
YTOUHEHHS CTPYKTYpH Ta pO3MIIIEHHS KOOPIUHAT B OaHK O1IKOBUX MOJIEKYJI
Jliteparypa: 6a3oBa [1,2], iHTepHET-pECypCcH

MoniTMKa Ta KOHTPO/Ib
7.MoniTMKa HaBYaNbHOI AncuUNNiHN (OCBITHbOrO KOMMOHEHTA)

Monimuka wo0do OednaliHie ma nepecknadaHHA: Pobomu, Aki 30al0MbCA i3 MOPYWEHHAM
mepmiHie 6e3 MosaxcHUX MPUYUH, OUIHIOIOMbLCA HA HUMYY OUIHKY. [lepecknadaHHA mooynie ma
npakmu4Hux pobim ei0bysaemoca 30 HAABHOCMI MOBAMCHUX MPUYUH.

Moaimuka ma npuHyunu akademiyHoi 0obpoyecHocmi su3sHayeHi y po30ini 3 Kodekcy uyecmi
HayioHanbHo20 mexHiuHo20 yHigepcumemy YKpaiHu «Kuiscbkull nonimexHiyHuUl iHcmumym imeHi
lzopa Cikopcbkozo». [lemanoeHiwe: https://kpi.ua/code. BukopucmaHHA 0o0amkosux Oxcepen
iHgbopmauyii ni0 4yac oyiHBaHHA 3HAHb 3abopoHeHO (y m.4Y. mMobinbHuUx Oesalicie). MobinbHi
npucmpoi 0038071eHO 8UKOpUCMoOB8y8amuU auwe Mi0 4ac OH-n1alH Mecmye8aHHA ma BUKOHAHHA
PO3PAaxXyHKis.



YV eunaoxy eussnenns axademiunoi HedoOpouechocmi (cnucysamts npu euxornanHi MKP abo
3aniko8oi pobomu mowjo). poboty HeobxigHO 3aHOBO NepepobUTU NPOTArOm BigBeAEHUX TEPMIHIB Ha
il BAKOHaHHSA, 3 BUCTaBAIEHHAM MiHiMasibHOro 6any 3a uen sug poboTtu.

Hopmu emuyHoi nosediHku: Hopmu emuyHoi nogediHKU cmydeHmig i NpayieHUKi8 8U3HAYEHI y
po30ini 2 Kodekcy uecmi HayioHanbHo20 mMexHIYHO20 yHigepcumemy YKpaiHu «Kuiscbkuli
nonimexHiyHuli iHcmumym imeHi lzops Cikopcoko2o». emansHiwe: https://kpi.ua/code.

Monimuka w000 8i08idy8aHHA:  BidsiOysaHHA reKyill, NPAKMUYHUX 3QHAMb, A MAKOM
8i0CYymHicmo HA HUX, HE OUiHIOEMbCA. OOHAK, cmyOdeHmam pekomeHOyemMobcA 8idgidysamu 3aHAMMA,
OCKIifIbKU HO HUX 8UKAAOAEMbLCA MeopemuyHuUli mamepian ma po38UBaOMbCA MPAKMUYHI HABUYKU,
HeobxiOHi 0nA opmysaHHA KomnemeHmMHocmel, 8u3Ha4eHUXx cmaHoapmom oceimu. Cucmema
OYiHI0OBAHHA OPIEHMOBAHA HA OMPUMAHHA 6anaie 3a aKMuBHicMb cmydeHmMa, a MAKOX BUKOHAHHA
30800Hb, AKIi 30aMHi PO38UHYMU MPAKMUYHI YMIHHA mMa HOBUYKU. 30 O06’€EKMUBHUX MPUYUH
(Hanpuknad, xeopoba, npauesaauwmysaHHs, MiHHAPOOHE CMAMCYBAHHA MOW0) HABYAHHA MOXME
8i0bysamucA 8 OH-n1alH hopMi 30 MO200HEHHAM i3 IEKMOPOM.

8.Buau KOHTPOJIO Ta PeMTUHIOBa CUCTEMA OLiHIOBAHHA pe3ynbTaTiB HaB4yaHHA (PCO)

MomoyHuii KoHmpons: MKP — mecmu, po36umi 3a memamu ( 80 6anis), 2 npakmuyHi pobomu (20
banis — 10x2 6anis). 3azanvHa cyma banie 3a cemecmposy pobomy — 100 baris.

Cemecmpoguli KOHMPOAb: 30as1iK.

Ymoeu OonycKy 00 cemecmpogo20 KoHmposaw: [lo 3aniKy 0onyckaromecd cmyodeHmu, SKi
00epxcanu no3umueHy oyiHky 3 MKP, sukoHanu eci npakmuy4Hi pobomu i ompumanu He meHwe 50
banis. Cyma 6aniB 3a BUKOHAHHA 3a/iKOBOI KOHTPO/IbHOI Pob6OTM NepeBoAUTbCS A0 NiACYMKOBOI
OLLiHKM 3rigHo 3 Tabanueto (y pasi MiHiMasibHO NO3UTMBHOI OLLiIHKM 3a BCi poboTH).

3anikosa KoHMposabHa poboma ouiHoemeocs i3 100 6anie. KoHmponbHe 3a80aHHA yiei pobomu
cKknadaemeocsa 3 5 3anumaxe 3 nepeniky, wio HadaHuli y 0o0amky 0o poboyoi npozpamu KM.

KoxcHe 3anumaHHA oyiHoemoca y 20 6anie 30 makumu Kpumepismu:
—  «BIOMiHHO» — Mo8Ha 8i0Nosidb (He meHwe 95% nompibHoi iHgopmauii), Ha0aHi 8i0MOBIOHI
0brpyHmyesaHHa ma ocobucmuli noenad — 19...20 6anis;
—  «0obpe» — 00CMAMHbLO NOBHA 8i0N08IObL (He MeHwe 75% nompibHoi iHghopmayii), w0 8UKOHAHa
32i0HO 3 8UMO2aMu 00 piBHA «yMiHb», b0 He3Ha4YHi HemoyHocmi) — 15...18 6anis;
—  «30008i1bHO» — HEMOBHA 8i0rn08idb (He meHwe 60% nompibHoi iHhopmayii. W0 BUKOHAHA 32i0HO
3 8UMoO2amu 00 «cmepeomurnHo2o» pieHa ma oeski nomunku) — 12...14 6anis;
— «He3a008in16HO» — He3a008inbHa 8idnosids — 0 baris.

Cyma 6aniB 3a BMKOHaHHA 3a/1iKOBOi KOHTPOJIbHOI Po6OTU MNepeBOAMTLCA A0 NiACYMKOBOI
OLiHKM 3rigHOo 3 Tabanueto n. 6 (y pasi MiHiManbHO NO3UTUBHOI OLLIHKM 3a BCi po60oTH).

Tabmuis BiAMOBIIHOCTI PEUTHHTOBUX OalliB OI[IHKAM 32 YHIBEPCUTETCHKOO IIKAJIOO:

Kinekicme 6anie OuiHKa
100-95 BiamiHHO
94-85 Jyxe pobpe
84-75 [obpe
74-65 3aa0BinbHO
64-60 JocTtaTtHbO
MeHwe 60 He3apoBinbHO
He BMKOHaHI yMOBM 40MNYCKY He ponyuweHo

9 JopaartkoBa iHpopmauia 3 gucumuniiHm (0CBITHbOro KOMNOHEHTa):

Jlonatok A — OCHOBHI IUTaHHS, K1 BUHOCATHCS Ha | MOyJIbHY KOHTPOJIBHY POOOTY
Honarok b — oCHOBHI MUTaHHS, sIKI BAHOCSTBCA Ha 2 MOAYJIbHY KOHTPOJIbHY POOOTY
Jlonarok B — 0OCHOBHI TUTaHHS, SKI BUHOCSATBLCS Ha 3aJIiK



Honatok I — peiiTHHrOBa CUCTEMa OI[iHIOBAHHS

Homatoxk A

OCHOBHI NUTAHHS, AKI BHHOCATHCHA HA MOAYJIbHY KOHTPOJIbHY Po00Ty
1 Jlo fKMX HAaCHiJKIB NPUBOAWUTH 30UIBIIEHHS [OBXUHH MakpoMmoJekyiau? Jlo sSKHX HaciiIKiB
MPUBOAUTH 30UTBIICHHS MIDKMOJICKYJISIPHUX B3a€MOJIIN?

2 XapakTepuCTHKa OCHOBHUX 01010JIIMEPiB, 0COOIMBOCTI JIAHIIFOTOBOI CTPYKTYpH Oi0moJIimMepiB.
3 MeToau BU3HauCHHS Pi3HUX BUJIIB MOJIEKYJISIPHOI Macu

4 Metoau BHU3HAYEHHS MOJICKYJSPHOI Macd BICKO3UMETPUYHUM METOJIOM — IPHUHIIMIIM, TE€pPEeBar,
O0OMEKCHHS METOTY

5 ExciepuMeHTanbHe BU3HAUYEHHS MOJIEKYJIIPHOI MaCH METOAOM MOCTYHAIbHOT TUdy3ii

6 ExcrneprMeHTallbHE BU3HAUEHHS MOJIEKYJIIPHOT Macl METOI0OM o0epTanbHO1 nudy3il

7 ExciepuMeHTanbHe BU3HAUEHHS MOJIEKYJISIPHOI Macl METO/I0M KBa3lyNpy>KHOI'O PO3CIIOBaHHS CBITIa
8 IIpuHIMI ceAMMEHTALIHOr0 aHali3y, METOIU AHATITUYHOIO Ta IPENAapaTUBHOTO HEHTPU(PYTyBaHHS
9 Enextpodopes — NpuHIUN 1 BUAHU, €IEKTPOPOPETHUHA PYXIUBICTh

10 Enepris B3aeMoii Mixk 3apsaKeHUMH MoJieKyaamu y po3uuHi. Teopis [ebas-Xrokkemns.

11 BHyTpiIIHbOMOJIEKYJIISIpHA PYXJIUBICTh

12 1llo Take audepeHniiHUI CIEKTP MOTJIMHAHHS, YOMY BiH BiANOBiAa€ y epioMy HaOImKeHH?

13 SIxi mpuiiagu BUKOPUCTOBYIOTH Uit peectparii JJOO? Ipukmanu 3acrocyBannas metony OO

1ux 3B’s13k1B? Posb ciabkux B3a€EMoIi B YTBOPEHHI PI3HUX PIBHIB CTPYKTYpH 010MOJIEKYJT
14 Mo Take eTiNTHYHICTH PeUOBHHH, YUM BoHa 3yMoBieHa? Lo Take cnektp KJI, Ha sxomy mpumnani

foro peectpytoTh? Ski ioro nepeBaru?

15 o Take koHpiryparris 1 KoHDopMmallis MoiaeKyIu? AKkuMu 3B’ I3KaMHU 11€ BU3HAYAETHCS 1 IKa €Hepris
16 1o Take koHpopmaniiinuii napamerp P

17 Yum 3ymMOBIEHMH KyT OOepTaHHS IUJIOLIMHM MOJSPU30BAHOIO CBITJA y pasl Horo B3aemonii 3
OINITUYHO aKTUBHOIO MOJIEKYJI0t0? SIK BiH BU3HAYA€THCS?

18 Yum 3ymosnenuit epexr Korrona? l{o take mo3utuBHUi 1 HeratuBHU KoTToH-edexT?

19 TIpuHIMIT cCeTUMEHTALIIIHOTO aHali3y y BU3HAUEHHI MOJIEKYJIIPHOI Macu MOJIEKYJ O10moJiMepiB 3a
MIBUAKICTIO CEAMMEHTAIT

20 Meton nutipeH-miky (i3 3aCTOCYBaHHAM ONTUYHHUX CUCTEM)

21 CtBOpeHHs Ta 3aCTOCYBaHHS I'PAJI€EHTY TYCTHHU

22 Pounb koH(popmatii Mmosiekya BAP y po3ainenHi ceiuMeHTaliiHUMI METOAaMH.

23 Illo Take nebaiBchka qoBXHHA? SIK BOHA 3MIHIOETHCS 31 30UIBIIICHHSIM 10HHOI CUJTH PO3YHHY ?

24 Illo Take maneka 1 61M3bKa 30HA yabTpadioneToBoro BUpoMiHioBaHHA? B sikiil 30H1 HalfyacTimie
MIPOBOJISATH BUMIPIOBAHHS CIIEKTPY 1 yoMy?

25 OnHo- Ta JBONIPOMEHEBI CIIeKTPoOoTOMETpH. B SIKMX BUIaaKaX BOHU 3aCTOCOBYIOTHCS?

26 OcHoBHMI 3akOH abcopOwiiiHOi cmnekTpodoTomerpii. UMM 3yMOBiIE€HAa XapakTepHa CMyTra
MOTJIMHAHHS O1IKIB?

27 SIx IHTEHCHBHICTh XEMUTIOMIHECIICHIIIT TIOB’s13aHa 31 MBUAKICTIO OOMIHHHMX TPOIIECIB (MPUHIINIT)?

28 Yum dayopecteHItis BiapizHaeThCs Bix hochopecteHIrii?

29 Illo Take criexTp ¢uryopecuenii? 3akon CTokca.

30 Yomy BigOyBa€eThCs moisspu3ariist (ayopecieHIlii, ki mapaMmeTpu ii XapakTepu3yroTh?

31 Sk moB's3aHa JoKaii3alis TpUnTo(haHUIIB 1 IX MIKPOOTOYEHHS 13 CIeKTpoM (hryopeciienii 0i1KkoBoT
MOJIEKYJIH?

32 Sk 3MiHIOETBCA TapameTp B 31 3MiHOI0 KOH(popMarii 611K0BOT MoeKyIn?



33 Ilo Take ¢ayopecueHTHi MIiTKH 1 duyopecueHTHi 3oHau? [IpuHIMI —3acTOCyBaHHS
KaJIbIIHYYTIIMBOTO ()JIyOPECHEHTHOTO 30H/3a.

34 JInst 90T0 3aCTOCOBYIOTH MOTEHIIATIYTINBI (DIIyOpECIeHTHI 30H/11 MOBUIBHOI 1 IMIBUIKOT BiAMOBIII?
35 Illo Take metox SIMP, ocHOBHI BiTOMOCTI, JJIS IKMX SIAEP el METOJI 3aCTOCOBYETHCS?

36 Emmnipuuni npaBuiia, KOTpi OOMEXYIOTh 3HAUEHHS CIIIHOBOI'O KBAaHTOBOTO 4ucia [ sipa JaHOTO
130Tomy

37 B yomy noJsrae sBUIIE pe30HAHCY, 110 BUKOPUCTOBYIOTh Y AIMP-ciektpomeTpi?

38 SIki 3aCTOCOBYIOTHh PO3YMHHUKH 151 3pa3kiB st [IMP ta etanonn? Yomy?

39 1o sBnsie coboro criekTp AMP? Illo Take XimiuHe 3MiIICHHS?

40 1o Take iHTerpajibHa IHTEHCUBHICTB, SIKi CIIIBB1THOIICHHS TUIOI iICHYIOTh B MyJIbTUILIETaX ?

41 Sxi Hemoiku a00 0OMEKEHHS ICHYIOTh JUIsl BU3HAYCHHS KUTbKICHUX XapaKTePUCTUK JTOCIIKYBaHOT
pedoBuHU MeTo0M SAMP?

42 SIxi gocmiKeHHs OUIKIB TPOBOIATH 3a qoromororo [IMP-cnekTpockorii?

43 SIxi peyoBHHM MO>KHA AocaiKyBaTi MetoaoM EITP? fki 6ionoriyni npouecu 1 61JIKH HUM
JTOCTIKYIOTE?

44 Yum mapamerpu B (opmysi MarHiTHOro criHoBoro mMomeHty B metoii EIIP BimpizHsrOTBCS Bifg
napametpiB meroxy AMP?

45 OcHOBHI mapameTpH, SKi BU3HauaroThes B Metoi ETTP.

45 S$Ixi cnekTpalibHi Jiana3oHu BUKOPUCTOBYIOTH B EITP-criekTpomerpax?

46 SIki CTPYKTYpH 1 IPOIIECH B HUX JTOCII/KYIOTh METO/IOM CITIHOBHX MITOK?

47 Illo take ®yp’e-niepeTBOPECHHS.

48 MoxuBocTi Ta Henoiku meroay [U-cnekrpockomii. [Ipuknanu inentudikarii BAP3alU-cniektpom.

49 CtpyKTypHa Mac-CeKTpoMeTpisi. MOKIMBOCTI Mac-CIIEKTPOMETPii.

50 Cxema Mac-CrieKTpoMeTpa Ta MPUHIIAI METOTY

51 Metoau ioHi3a1ii MOIEKyT

52 BapiaHTH 3ammucy Mac-CleKTpiB, MOXKIIMBOCTI Ta 0OMEKEHHS METOTY

53 Tunu 10HiB, SIKI pEECTPYIOTHCS METOJIOM Mac-CIIEKTPOMETPil

54 Cxema peHTTeHIBCbKOT0 €KCIIEPUMEHTY, CYTHICTh METOY, AU(PpaKIliiiHa KapTUHA, SIKY OTPUMYIOTh
55 OCHOBHI €Tany PeHTIeHOCTPYKTYPHOTO aHalli3y

56 Metoau BupitieHHs «(ha30Boi MpoOIEeMI» B pEHTTEHOCTPYKTYPHOMY aHawi31

57 B yoMy 3aK/II0Ya€ThCS YTOUHEHHS CTPYKTYpH, R-(akTop



Jonatok b

OcHOBHI MUTAHHA, AKI BUHOCATHCS Ha 3aJiK

1 OcHOBHI MeTOAM AJIs TOCTiIKEHHs cTPYKTYp BAP: 3acTocyBaHHS KOXHOTO METOLY

2 TloHATTS MOJEKYJSApHOI Mach (UMM XapaKTEepPHU3YETbCS 1 BiJl YOTO 3aJIe)KHUTH?) Ta IUCIEPCHOCTI
3pa3ky. [ludepenmiiini Ta iHTErpagbHi KpUBI PO3MOILTY MOJEKYISPHOI MacH.

3 Busznauenns cepeHbounciioBoi MM cTpyKTypHHUX 130MepiB 1 TOMOJIOTIB: TUTPYBaHHS KiHLIEBUX IPYTI;
KpioMeTpis; e0ymoMeTpis; KpioMeTpis, MeMOpaHHa Ta 6e3MeMOpaHHa OCMOMETPIs.

4 ExcriepuMeHTaJIbHEe BU3HAYEHHS MOJIEKYJISIPHOI MacH METOAOM MOCTYHaIbHOT Tudy3ii

5 ExcrnepuMeHTaIbHE BU3HAYEHHS MOJIEKYJISIPHOT Macu METOJ10M 00epTanbHOI qudys3ii

6 ExcriepumeHTanpHe BUZHAYCHHS MOJIEKYJISIPHOI MAaCH METO/IOM KBa3iyNpy>KHOTO pPO3CIFOBaHHS CBITIA
7 llpuHIMI ceUMEHTAIIMHOTO aHalli3y, METOM aHATITUYHOTO Ta MPENapaTUBHOTO LIEHTPU(YTyBaHHS
8 Enextpodopes — MpuHIUI 1 BUIU, €IEKTPOPOPETHUHA PYXITUBICTh

9 Enepris B3aeMoii Mixk 3apspKeHUMU MoJieKyJlamMu y po3unHi. Teopisa [leOas-Xokkemns

10 Sk 3MiHIOETBCS TYCTHHA BCepeANHI O1TKOBOT MoJieKyTu? Bix 4oro 1e 3aneuTh i YMM 3yMOBJICHO?
11 BopaneBuil 3B'SI30K, JOKa3uW ICHYBaHHS BOAHEBOro 3B’s3Ky. [iapodoOHI B3aemonii y BOJHHX
po3unHax. CTpyKTypa BoaH i 1boy. Mojem piakoi Bou

12 XipanbHicTh 6iojoriunux crnonyk. OnNTHUYHA akKTUBHICTh. Buau enantiomepiB. ['oMOXipanbHICThH B
6ioJ0rii, 0coOaUBICTh D-aMiHOKHUCIIOT B KUBUX OpraHi3zMax. XipalbHICTh y (papMakoiorii.

13 XipontuuHi Mmeroau. SIke ¢i3uyHe SBHIIE JIGKUTh B OCHOBI METOJIB JUCHEpCii ONTHYHOTO
obepTaHHs 1 KpYTroBOro JUXpoizMy? /11 4oro 3acTOCOBYIOTH 11 METOAN?

14 B sxiit ginsaimi cnekrpa peectpyrotrbes OO 1 KIA? Yomy? SIkumMu eIeKTpOHHUMH TEepexoaMu
3YMOBJICHO II€ TOTJTMHAHHS?

15 Sk BU3HAYa€eThCS CTYIIHD CHIpaIbHOCTI 3a rpadikoM Moddira-Aunra?

16 SIxi MeTOIM BUKOPUCTOBYIOTH ISl IOCHIIPKEHHS CTaTUYHOT 1 IMHAMIYHOI CTPYKTypH Ou1KiB? Yomy?
17 o Take MBUJIKI Ta MOBUIBHI pyXH OLIKOBOI MOJEKYJH, YAM 3yMoBJeHi? flka iX mpupona, sk 1e
BCTAaHOBHJIN?

18 Illo Take 3B’s3yBaibHI 1 pO3MyLIyBalbHI opOiTani? SIKi mepexoJu €JIeKTPOHIB MAaIOTh NMpaKTHUYHE
3HA4YEHHs JJIS B CIIEKTPATIBHUX JIOCIIPKEHHSIX PEYOBHUH 1 YoMy?

19 Hlo Take CcHEKTp NOIVIMHAHHA 1 CHEKTP MNPOMYCKaHHS peYoBMHHU? UMM 3yMOBIEHHMH CHEKTp
MOTJIMHAHHS OLTKIB?

20 s goro 3acTocoByioTh nudepeniiiay crektpodorometpiro? Illo Take 6azoBa miHis?

21 Sxwuii Burnan Mae nudepeHuiiauii cnekTp nornuHanHA? Ski € Buau nudepeHiiHol CieKTpOoCKomii
O1IKIB?

22 1o Take GiomroMiHecUeHs, i mposBu. SIkuMH (pakTopaMHu BOHA MOKe OyTH BUKIIMKaHA?

23 BUKOpPUCTaHHS JOCTIIKEHHS JTFOMIHECIICHIII] Y MEIUIINHI

24 ®i3uuHa ocHOBa (uIyopecHeHIIil

25 OCHOBHI BUJIU €NIEKTPOHHUX MEPEXOIIB Y HE30yIXKEeHUI CTaH

26 Illo Take cioBUIbHEHA QITyOpECIICHITIS?

27 Illo Take mirparttis eHeprii 30y >KEHOTO cTaHy?

28 Illo Take cencubiTi30BaHa JIFOMIHECIICHIIIA 1 5Ki i1 ymMOBU?

29 Illo Take criexTp 30ymKeHHs Quryopecueniii? fki iioro mapamerpu? I{o BinOyBaeThCs, AKIIO
SHepris KBaHTa Oible a0 MEHILIE eHeprii epexoay eIeKTpoHa y 30y KeHul cTan?

30 o Take kBaHTOBUIA BUXia (pIryopecueHiii?

31 3axkon BaBuiioBa

32 IIpuHuun podoTu npuiaLy, o BUMIPIOE IHTEHCUBHICTD 1 CIEKTP (PIyopecIeHii.



33 B skiit o6nacti BigOyBa€eThes 30yKEHHS 1 BUITPOMiHIOBaHHS XJIopodiny, O61KkiB?

34 Meton ITapkepa i Pica. SIki peyoBUHH BUKOPUCTOBYIOTH SIK €TAJIOHU, YOMY?

35 3a sSKuM mapaMeTpoM MO>KHA BU3HAUUTH BHYTPIIIHbOMOJIEKYJISIPHY PYXOMICTh XpOMO(OPHHX TPyH Y
OLTKOBUX MOJIEKYJIax, SK BOHH B3a€EMOIIOB's13aH1?

36 YoMy BUKOPHCTOBYIOTH (DJIyOPECLIEHTHY CIIEKTPOCKOIIIIO 13 YaCOBUM PO3JAUICHHSM, SIKUH Mae OyTH
IMITYJTBC?

37 Sk, peecTpyroud 3MiHU CHeKTpa TpUnTodhaHoBoi ¢uryopecieHIlii O1ika, MOXHa TOYHO OIlIHIOBATH
roro koH(popmartiiny nepedyaoBy? ki pakTopu BIUIMBAIOTH HA 111 TEpeOyI0BU O1IKOBOT MOJICKYJIH ?
38 Ak 3MiHIOETBCS criekTp (MmiK) TpunTodaHy y Boji 1 B 011ky? 3 4uM 11e 1moB’s3aH0? B sikomy OUIKY 1151
3MiHa HaiObma?

39 SIxi mpouecu B OINKOBIM MOJIEKYJI MOXXHAa BHUBYATH, PEECTPYIOUYHM 3MIHU CIIEKTpa TPUNTO(PAHOBOL
bayopecuentii 6inka?

40 1o Take mapametp B y ¢iryopecieHTHHX JTOCIIKSCHHIX ?

41 [MpuHIMIT JTBOXBUILOBOTO (hIIyopecleHTHOro MeToay. [ist yoro oro 3acTocoByOThH?

42 Jlns SsIKUX came JOCIiHPKeHb 3aCTOCOBYIOThH (DITyopeclieHTH1 30Hau?

43 PiBusians X10-KioTma i mapamerpu, siki B HbOTO BXOASTh. lJi 4oro HOro 3acCTOCOBYIOTH?

44 Pipusiauas CkeT4apia i mapameTpH, siki B HbOro BXoAaTh. J{Jis 4oro #oro 3acToCOByIOTH?

45 o Take ekcumep i ekcumepHa diayopecuenuis? s 9oro ii 3acTOCOBYIOTH?

46 B sixux came JOCHIIKEHHSX BUKOPUCTOBYIOTh MeTo1 SIMP B Giosorii?

47 1o Take criHOBE KBAHTOBE YHCJIO, SIKi BOHO MOKE MAaTH 3HAYEHHS?

48 YoMy pi3Hi 130TOMH OIHOTO €IeMEHTa MAlOTh Pi3HI CIIIHOBI KBAaHTOBI yrcia?

49 Sk moB’s3aHUN SACPHUNA MArHITHUH MOMEHT 31 CIIHOM, Ha3BiTh MapaMmeTpH, IO BXOAATH Yy
bopmymy?

50 Sk 3MIHIOETbCS €Heprist MPOTOHA Y Pa3i HaKJIaJaHHS MarHiTHOro nojsi? Sk opieHTyroThes sapa?

51 YUum 3yMOBJIeHa HAMAarHIYEHICTh PEUOBHHHU Y pa3l HaKJIaJaHHSI MarHiTHOTO moJisi?

52 Slke sBuILE JIEKUTH B OCHOBI criekTpockomnii AMP? HYomy MeTo1 HA3UBAETHCS CIIEKTPOCKOMIYHUM ?
53 Ipunnun podotu AMP-cnextporpada

54 Bumoru 10 3pa3kiB ais 3HATTA cuekTpy [IMP (skicTh, KUIbKICTh, KOHLIEHTpaLlis)?

55 BuMoru 0 Mar"iTHOro noJjs ais 3HATTA cuektpy [IMP.

56 Ha3Bitb napameTpu 115 iHTEprpeTalii cnekTpiB SIMP, nmokaxiTe Ha IpUKJIaal CIEKTPY

57 Yomy ojHi # Ti cami fpa rigporeHy MaroTh pi3Hi pe30HAHCHI 4YaCTOTHU?

58 I1lo Take MyJIbTHILIETHICTh CUTHAJTY, SIK BOHa BU3HAYAETHCS JUI IPOCTUX CHEKTPIB 1 mopsaky?

59 o Take KOHCTaHTa pO3LICIJICHHS, BiJ YOro BOHA 3aJE€KUThb, SIKI 3HAYEHHs MpHUIMae B
6100praHiyHUX MoJIeKyax?

60 3a KO0 XapaKTepUCTUKOI MOYKHA BU3HAYUTH BITHOCHY PYXOMICTh sifiep?

61 3a sSKUMH XapaKTEPUCTUKAMU BH3HAYAIOTh KUIBKICTh MPOTOHIB Ta iX HAJIEXKHICTh JO MEBHOI
(GyHKIIOHAIBHOT rpymn?

62 Sk 3a BEIUYMHOIO XIMIYHOTO 3MIIIEHHS BU3HAYAIOTH TUI aMIHOKHCIOTHUX 3aJIAIIKIB?

63 Illo came cnocrepiraiote Ha crnekrpax [IMP ans amMiHOKMCIIOT, SIKi BXOJASATh B aKTUBHHUM LIEHTP
(bepMeHTy, SIK BU3HAYAIOTh TaKi aMiHOKHCIOTH?

64 Ipunuun AMP-tomorpadii, ii nepeBaru nepes peHTreHorpadiero

65 ki mocmimkeHHs (MEAUYHI 1 HEMEIUYHI) TPOBOASTH 3a HoroMoroio AMP-romorpadii?

66 IlopiBHsIiTEe 3HAYCHHS] MAarHITHUX TOJIB, K1 BAKOPUCTOBYIOThCS y MeTo1 IMP i1 EITP. Yomy?

67 Sxuii Burnsg mae ETTP-ciekTp, siki mapaMeTpu BUMIPIOIOTh?

68 I1{o Take CriHOB1 MITKH, ISl 4OTO iX BUKOPUCTOBYIOTH?

69 SIky mir0 COPUYHUHSIIOTH AaHTUOKCUJIAHTH Ha HITPOKCHIIBHUN pajuKan?

70 Yomy metonom EINP Bu3Ha4at0Th HEraTHBHI BIUTMBH HA JKUBY KIITHHY?

71 Ski nocnimxenns meronoM EITP mpoBoasTh B IHCTUTYTI OHKOJIOT11?



72  udepenuiiiHa ckaHyBalbHa Mikpokamopumerpis. Ilpunmun  pobotn  audepeHuiitHOro
MIKpOKaJIOpHUMETpa.

73 Tunu KoJMBaHb, BAJICHTHI Ta JedopMaliiiHi KOJTUBaHH. JOBXHHA XBUIb [Y-criekTpockomii.

74 Xapakrepuctuku [U-criektpy. CriocoOu BBeIeHHS 3pa3KiB pEYOBHHHU.

75 XapakTepucCTH4YHI Ta HEXapaKTepUCTU4YHI CMyrH KojuBaHb B [Y-cmektpax. OCHOBHI
XapaKTepUCTUYHI YaCTOTH KOJUBaHb (yHKIIOHaTbHUX rpyn BAP. I'pynosi uactoTu.

76 Mertoau ioHI3aIlii MOJEKYJN JId Mac-cekTpomeTpii. Tumu 10HIB, mo (IKCYyIOTbCS B Mac-
CIIEKTPOMETPI.

77 OcobnMBOCTI Mac-CHEKTPIB OPTraHIYHMX CIIOJYK pIi3HUX KjaciB. Bu3HAaueHHS CTPYKTYpHHX
€JIEMEHTIB CIOJYKH 32 ii Mac-CIeKTPOM.

78 CyMicHE BHKOPHUCTAHHSI CIIEKTPAJIbHUX METOJIB Il BU3HAaUeHHs OynoBu cnonayk (Y@, 4, SIMP,
I[IMP, mac-criekTpoMeTpii).

79 Xpomaro-mac-cektpoMeTpis. DyHKIIOHANbHUN aHami3. «3yCTpiuHUI» cuHTe3. [neHTudikaris
CTPYKTYPH CHOJYK CIIBCTaBICHHSIM PE3YJIbTATIB PI3HUX METO/IIB.

80 CtpykTypHa Mac-CIIEKTPOMETPIsl, TPUHIIAIT METOTy. MOKITUBOCTI Mac-CIIEKTPOMETPii.

81 Buaum peHTreHiBCHKOI Ta ramMMa-CHEKTPOCKOIIi: Audpakiis peHTTeHIBCBKUX IPOMEHIB,
PEHTTeHOCTPYKTYPHUI aHami3, raMMa-pe3oHancHa (MecbayepiBcbka) CIEKTPOCKOITIS.

82 PeHTreHOCTpYKTYpHUH aHaJli3, OCHOBHI €Tall aHaJI3y CTPYKTYP.

83 OcHOBHI MONOXKEHHs, Ha fKii MOOyAOBaHO MaTeMaTHMYHA MOJENb PO3CIIOBAaHHS PEHTTEHIBCHKHUX
MIPOMEHIB

84 HeoOxinHicTh KpuCTali3amii 3pas3KiB, 3B’S30K OTPUMAHOTO 300paXEHHS 3 JOCHIIKYBaHOIO
CTpYyKTYypOI10, popmyna Bynsda-bperra

85 Hocnimu Pozaning ®pankiin B modynosi moaeni JJHK

86 MoxuuBi pieHHs (a3oBoi mpodieMu

87 Bunu cTpyKTyp pe4oBUH 010JIOTIHHOTO MMOXOKEHHS

88 EmexkTpoHHa MIKpPOCKOMIis, NpPOCBiUyOYa Ta pacTpoBa EJIEKTPOHHA MIKPOCKOIIiS, ONTHYHA
KOH(OKaJIbHa MIKPOCKOMIS: (i3U4HI OCHOBH, 300pasKeHHS

89 3oHIOBa MIKPOCKOIIiS, aTOMHO-CHJIOBA MIKpPOCKOMIisl, TyHEIbHa MiKpOCKOIisA: ()i3W4HI OCHOBHU
METOAY, 300paKeHHS.



Honarok B

PeliTUHIOBa cUCTEMA OLiIHIOBAHHA
pe3yJbTaTiB HABYAHHS CTYJEHTIB
3 aucuMIUIiHE «MeToau aHadi3y CTPYKTYpPH 0i0JIOTiYHO AKTHBHHUX
PeYOBUH»

1. PeliTuHT cTyeHTa 3 KPEAUTHOTO MOYJISl CKIIAAA€ThCs 3 OalliB, 110 BiH OTPUMYE 3a:
— BUKOHAHHS MOJYJIbHOI KOHTPOJIBHOI pOOOTH;
— po0OTH Ha 2 MPAKTUIHHX 3AHATTAX;

2. Kputepii HapaxyBaHHS OaliB.
2.1. Mooynvna konmpoavna podoma oniHOeThes cymapHo y 80 Gais:

— KOHTPOJIbHa po00Ta BHKOHYETHCS OH-MAWH y ['yri-hopmi, IO BHCHIIAETHCS KOXKHOMY
CTyleHTy (TUTaHHS TIePEeMINIaHO, BaplaHTH BiANOBiAeH mnepemimano). KokHe mnuTaHHA
omiHioeTbcs B 4 Oamu. Kingpkicte nutanb Ha MKP — 20 (+2 1g04aTKOBHUX Yy BHUIAAKY
JIBO3HAYHOCTI y PO3YMIiHHI MHUTaHHSA a00 BifmoBiaci). [T03UTHBHUM pe3yabTaTOM MOIYJIBHOT
KOHTPOJIbHOI po0OTH (pe3ysibTaT 3apaxOBYEThCS) € TpaBWIbHI BiAMOBiAI Ha 12 nurtans (48
OauiB).

2.2. IlIpakmuune 3anammas ouinoThHCs 13 10 Gamis:
— «BIJIMIHHO» — TBOpYE BHPIIICHHS 3aBIaHHs, BIIbHE BOJIOJAIHHA Martepiagom — 9,5-10
Oas;
— «J100pe» — BIpHE BUKOHAHHS 3aBJaHHs 3 HE3HAYHUMHU HenoaikamMu — 7,5-9,4 Ganis;
— «3aJI0BIJIbHO» — BipHE BUKOHAHHS 3aBJIaHHA 3 JICIKHUMH NoMmiikamMmu — 6,0-7,4 Gautis,
—  «HE3aI0BUILHO» — HE3a0BIJIbHE BUKOHAHHA — () OasiB;

— JIBa HaWKpalMX CTYACHTa MOXYTh OJAaTKOBO oTpuMatd + 1 0anm (y BHCHOBKax
CTYZCHT IPOSIBUB 1HIIIIaTHBY Ta JIETAIILHO BUKJIAB CBOT MipKYBaHHS).

2.3. 3anikoea konmpoasvHa poéoma ouintoetbes i3 100 6ani. KontponbHe 3aBnaHHs i€l
poOOTH CKIaNa€ThCA 3 5 3aMHUTaHb 3 MEPeNiKy, 10 HaJaHUH y 0AaTKy 10 pobovoi mporpamu
KM.

Koxne 3anuTanHs ouiHioeTbes 3 20 6aiiB 3a TAKUMU KPUTEPISIMHU:

— «BIAMIHHO» — TOBHa BiANOBiAb (He MeHme 95% mnoTpiOHOI i1HQoOpMarlii), HaxaHi

BIJIMOBIAH1 OOIpyHTYBaHHS Ta ocoOuctuit norisa — 19...20 6ainis;

— «mobpe» — JOCTAaTHRO TMOBHA BIMMOBIAL (He MeHme 75% morpiOHOI iHdopmarii), 1o
BUKOHAHA 3TiIHO 3 BUMOTaMHU JI0 PIBHS «yMiHb», a00 He3HauHi HeTouyHOocTi) — 15...18
0aJB;

— «3aJI0BUIBHO» — HEMOBHA BiMOBiAhL (He MeHIe 60% moTpiOHOT iH(OopMaIIii. 10 BUKOHAHA

3T1JIHO 3 BUMOTaMH JI0 «CTEPEOTUITHOTO» PIBHS Ta JesAKl moMuiku) — 12...14 Garnis;

«HE3aJ0BIIbHO» — HE3a0B1IbHA B1ANOB1As — (O Oais.

3. YMOBOI0 JOMYCKy A0 3alliky € OTPMMAaHHS CTYJIEHTOM He MeHIn, Hibk 50 OamiB 3a
BUKOHAHHSI MPAKTUYHUX POOIT Ta oJIep>KaHHs MO3UTUBHOI orlinku 3a MKP



CymMma 6aitiB 3a BUKOHAHHS 3aJ11KOBOi KOHTPOJIBHOI POOOTH MEPEBOIUTHCS JI0 MiACYMKOBOT
OLIIHKH 3TiHO 3 Ta0uIero 1. 6 (Y pa3i MiHIMaJIbHO MO3UTHBHOI OLIHKH 3a BC1 TUTAHHS).

4. Tabnuns nepeBeIeHHs] pPEUTUHTOBUX OaiB J0 OIIHOK:

bamu Omiaka
100...95 Bigminao
94...85 Hdyxe nobpe
84...75 Hobpe
74...65 3a10BIIBHO
64...60 JloctaTHbO
Memnte 60 He3anosiipHO

Po6ouy nporpamy HaBuyanbHOI gucumnninm (cunabyc):

CKnapgeHo [JoueHTOmM Kadegpu Kadeapoto bioeHepreTuku, bGioiHbopmaTMKM Ta  ekobioTexHonorii,
K.T.H., C.H.C. MapuH4yeHKo /1.B.

YxBaneHo Kadeapoto bioeHepreTuKku, bioiHpopmaTnku Ta ekobioTexHosorii (npoTtokon Ne 15 Big 14.06.24)

MorogeHo MeToanuHo0 Komicielo dakynbTeTy BioTexHonorii i 6iotexHiku® (npotokon Ne 19 sig 28.06.24)




