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1. 3araabHi BizoMmocTi

HajiMmeHHyBaHHS IOKA3HUKIB XapakTepucTHKA JUCHUILTIHA 32 1eHHOI0
¢popmoro HaBuUaHHS
Buj aucuuniinu HOPMATHBHA
MoBa BUKJIQ/IaHHS, HABYAHHS Ta OI[iIHIOBAHHS | YKpPaiHChbKa
3arajbHuil 00CAT KpeauTiB / rOAHH 4/120
Kypce 2
CemecTtp 2
KisbKicTh 3MicTOBHX MOYJIIB 3 PO310AIJIOM 1
OO0csAr kpeauTiB 4
Oo0coar roaux, 120
B Tomy umcai:
Jlekuii 30
IIpakTnyHi 3aHATTA 15
Camocriiina po6ora 75
dopmMa miICYMKOBOr0 KOHTPOI) eK3aMeH

2. Mera, 3aBJaHHA TAa 0YiKyBaHi pe3y/JIbTaTH HABYAJIbHOI AUCUMILTIHA
PoGoua mporpama HaBuanbHOi gucuumiing JIBA.02 «biodizuka: cydacHuil craH 1 npobiemu» €
HOPMAaTUBHUM JOKYMEHTOM, SKHI po3poOJieHuii Ha OCHOBI OCBITHBRO-HaykoBOi mporpamu, gani OIl,

(3aTBepmxeHa Buenoto panoro [ncturyry dpisuku HAH Ykpainu, npotokonom Ne BIJ 20  poky)
MIArOTOBKY 37100yBaya TPETHOTO PiBHS BIAMOBIIHO O HABYAIBHOTO IUIaHy cnerianbHocTi 104 «®Di3uka ta
ACTPOHOMISD»

IlepenymoBa BuBuenHsi. Hapuanbuuii kypc JIBA.02 «biodizuka: cyuacHuil cran 1 mpobieMu» €
CKJIQZIOBOIO ITUKIY TPOQeciitHOT MiAroToBKH (axiBI[iB TPETHOTO OCBITHHO-KBaI(IKAI[IHHOTO PIBHS
“noxtop ¢inocodii”’. TIporpama Kypcy Opi€HTOBaHA Ha acHipaHTIB, AKi BKE 3HAHOMI 3 3arajlbHUM KypCOM
($h13UKH, TEPMOIUHAMIKY, KBaHTOBOI (Pi3uKH Ta 010J10TTIi.

Mera HnHaBuaabHoi aucuuiutinu. JIBA.02 «biodiduka: cydacHui cTaH 1 mpoOieMu» €
BJIOCKOHAJICHHSI 0a30BUX 3HAaHb, HAOYTHX B raimy3i (i3uKu Ta 010JI0TIi, BMIHHS X 3aCTOCOBYBATH IS 33124
010(i3uKK, 03HAHOMJICHHS 3 CYYaCHHUMH EKCIIEPUMEHTAIIbHUMH METOJaMU JOCIIDKEHHST O10JIOTTYHHIX
MOJIEKYJI, OpraHeN Ta KJIITUH, 03HAMOMJICHHS 3 CyJaCHUMHU OIOHAHOTEXHOJIOTISIMU Ta MEPCIIEKTUBAMU iX
BIIPOBA/I’KEHb.

3micT HaBYAJBbHOI JUCHUILIiHM. TeopeTWyHi Ta TNpaKTUYHI 3HAHHS, HaOyTi TPW BUBYEHHI
muciuiiia JIBA.02 «biodisuka: cydacHuid ctaH 1 mpoOiemu». GpopMyBaHHS CHCTEMAaTHUYHUX 3HAHb 3
OKpPEMHUX pOo3IUTIB cydacHOi OiosoriuHoi (izmku. O3HAWOMIICHHS 3 €KCIEPUMEHTAIbHUMH METOJaMu
JOCITIJDKEHHST CTPYKTYPH Ta CKJIaay 010J0TTYHUX MOIMEPIB Ta KJIITHH, BMIHHS 3aCTOCOBYBATH 11i METOIN
y HayKOBIH Ta MPaKTUYHIN poOOTI.

IIpenmerom HaBuYaabHOI fucHuiLIinu /[BA.02 «biodizuka: cydacHuii ctad i mpoOiemMu» € BUOpaHi
po3ainu cydacHoi 6io¢dizuku. OCHOBHA yBara mpujiUieHa €KCIEPUMEHTAIBHUM METOJaM MOJEKYISIpHOT
0iodi3uku. 3aBHaHHs, MIATOTOBKA OO’€KTIB 1 METOAU CYYacCHOI EKCHEPUMEHTaIbHOI MOJEKYISPHOI
6io¢di3uku. bionoriuni Monekynu, 6ionoxiMepu, OpraHeiu, KITHHH, iX CTPYKTypa. PeHTreHOCTpyKTypHI,
ONTHUYHI, AaKyCTHUYHI, TeIJIO(i3NMYHi, KOMIIIOTEPHE MOJCIIOBAaHHSI Ta IHIII METOIU JOCHIIKEHHS
6ionoriunux cTpykryp. Kondopmaniiinuit ananiz 6ionoriunux nomaimepis. EHTporis B 3agauax 6i0¢hi3uky.
B3aemonis 610J0TIUHUX MOJIEKYN Ta KITHH 3 HAaHOYACTUHKAMM PI3HOT MPUPOAU Ta €IEKTPOMArHiTHUM
BUIIPOMIHIOBaHHAM. 3ajaui 6i0¢i3uku B cydyacHii HaHoHayul. HoBi ¢i3uyHi npunaau ta HOBI (i3UYHI
NPUHLUIH JUIs 610 13UYHUX JOCITIKEHb.

OcHOBHUMH 3aBAaHHSAMH HaBYaabHOI aucuumiinum J[BA.02 «biodizuka: cyuacHuil craH i
npobsemMu» € O3HaHOMJIEHHS acHipaHTiB 3 CY4YacHUM CTaHOM Oio(i3MUHMX MNpoOJeM, BHBUCHHS
eKCIEpUMEHTAIbHUX METOJIIB Ta MiAXOMIB JI0 PO3B‘A3aHHS Cyd4acHUX Olo(i3MUHMX 3aday, HaOYyTTS
(GI3UYHOTO PO3YMIHHS K MPAlLIOBATH 3 OIOJOTTYHUMHU 00’€KTaMH 1 K I[i METOJM Ta 3HaHHS HEOOXIIHO
BUKOPUCTOBYBATH.



1) BuBueHHs acripaHTaMH OCHOBHHX 3aJad B Taly3i cydacHoi 0i0(i3uku, 03HaHOMIICHHS 3 OCHOBHHUMH
EKCIIEpUMEHTAIBHUMU METOJaMH  MOJIEKYJsipHOI 0io¢i3uku Ta HAOyTTS pO3YMiHHA  (QI3UYHHX Ta
MaTeMaTUYHUX MIIXOIIB Ta METOIIB /10 PO3B’si3aHHs Olo(i3MyHMX 3a/1a4.
2) HaOyTtu 30aTHICTD 3aCTOCOBYBATH 11l 3HAHHS y IPAKTUYHUX CUTYAIIsIX
3) [ligBUIIKMTH 31aTHICTH BYUTHUCS 1 OBOJIOIIBATA CyYaCHUMU 3HAHHSMU B Tally3i 0i0()i3UKH, 3JaTHICTh JI0
MOIIYKY, 0OpOoOJIeHHs Ta aHaNi3y iH(opMarii 3 pI3HUX JHKEpen, B TOMY YHCII, eEKTPOHHUX PECypCiB, Ta
3IATHICTh CTYAEHTIB 10 a0CTPaKTHOTO MHCIEHHS, aHaJi3y Ta CHHTE3y Marepialy 3 Bcix 0i0¢i3nyHHX
JIACLIUILIIH.
4) ®opmyBaHHs (HIBUYHOTO MHCJICHHS y aCIIpaHTIB B MEXaxX Marepiaily, 10 BHBYAEThCS. JlUCIMIUTiHA TOTYE
aCIIpaHTIB JI0 CIIPUIMAaHHS MaTepialy CIIEIKYPCIB, MependadeHIX MPOrpamMoro Crieriati3artii.

®daxoBi nporpamHi pe3y.ibTaTH HaBYAHHA (BUMOTI'H /10 3HAHb Ta BMiHb)

B pe3ynbraTi BUBYCHHS HABYAIBHOI JUCIUTLIIHK acIipaHT TOBUHCH
3naTu: 3amadi cydacHoi 0i0(i3WKH, eKCIepUMEHTANbHI METOJIU Ta MIIXOAM s iX pO3B’s3aHHA Ta
MPAKTUIHOTO 3aCTOCYBAHHS.

Bwmitu: 3actocyBatu HaOyTi 3HaHHS B HAYKOBO-JIOCIIIHUX Ta HABUYAJIbHUX YCTaHOBAX. 30KpeMa:
1) BMmiTH BHOpaTH €KCIIEPUMEHTAJIbHI Ta TEOPETHYHI MIIXOU JJIsl TOCTABICHUX 010(I3MYHKX 3a1a4
2) BMITH TIPUTOTYBaTH OIOJIOTIUHI 3pa3ku B Ja0OPAaTOPHUX YMOBAaX, BU3HAYMTH 1X KOHIICHTpAIIILO,
pH, xapaxrtepusyBatu KoHpopmamiiHui ckiman anas  OlomosiMepiB Ta HAsSBHICTh IEBHUX
MOJIEKYJISIPHUX TPYI JJIS HIIUX MOJIEKYIT
3) BMITH TIpalfoBaTH Ha ONTUYHOMY MIKpOCKOMi Ta (apOyBaTu OIOJNOTiUHI MOJIEKYIH Ui 1X
pO3Mi3HaBaHHS B KIITHHI
4) Bmith mpairoBatu B nporpamax Origin, Peak Feat, Opus ta Omnic aist 00poOKH CrieKTpaTbHOT
iHbopMarii
3aBIaHHSM HAaBYAJbHOI aucuumiinu (Bigmosigno mo mepeiaixky OII) JIBA.02 «biodizuka:
Cy4acHHUM CTaH 1 mpobiaeMu» HaOyTH KOMIIETEHTHOCTE:!
3araneHi: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.
®axosi: K1, K2, OK3, ®K9
[Iporpamui pesynbratu HaBuanHs [IPH2, TTPH3, ITPH4, [TPHS, T1PH6, ITPH7, TTPHS, TIPHO,
ITPH10, TTPH11, ITPH12, ITPH13, ITPH14.



3. TemaTu4yHUii MJIaH
(cTpyKTypa 3a1iKOBOTO KPEIHTY)
3 HaBuabHOI auctuiiiian JIBA.02 «biodizuka: cydacHHid cTaH i mpooaemMu»
(2 xypc — 2 cemecTp)

3MmicT

Jlekuii,
roj.

IpakTuyHi,
roJ.

CamocrTiiina
pobora, roja.

Pazom,
roj.

Tema 1.
biodizuka, il mpeamer, 3amadi, po3aiiy.

3

0

7

10

Tema 2.

OcHoBHi ki1acu OiomoiMepiB: Qi3uuHi
YABIIEHHA PO IXHIO IPOCTOPOBY
OynoBy, MoJieni Ta (i3udHi
BJIACTHBOCTI.

13

Tema 3.

Kondopmartiis- ocHOBHE CTPYKTypHE
MOHSATTS MOJIEKYJISIPHOT 010 P13UKH.
OcHoBHI (hi3UYHI METOAM JIOCIIKEHHS
010JI0TTYHUX CTPYKTYP.

11

Tema 4.

OnTHyHI METOOU TOCTIIKEHHS
(13UYHUX BIACTUBOCTEH OiomoaiMepiB
Ta 1X CKJIaJ0BHUX.

10

Tema 5.

OntuyHl NiHIAHI 1 HETIHIHHI METOOU
JOCIIJKEHHST (PI3UYHUX BIACTUBOCTEH
OlomoyiMepiB  Ta  iX  CKIAJOBUX
(mpo 1OBIKEHHS)

13

Tema 6.

AKycTHYHa CHEKTPOCKOITIS,
cunekrpockoriss SIMP Ta EIIP, rems-
enektpodopes. Temnodizuuni Meroau.
Meroanka «IuTaBiIeHHsS» O10MOTIMEDIB.
Komm’totrepHe MoentoBaHHS.

14

Tema 7.

3ama4i HAHOTEXHOJIOTIH B Cy4acHIi
OioJorii Ta MemuiMHI. TepaHOCTHKA.
B3aemois 610710TUHUX MOJIEKYI Ta
KJIITHH 3 €JIEKTPOMAarHiTHUM
BHUIIPOMIHIOBAHHSIM.

14

Tema 8.
EnTpomnis sk BakiIMBa TepMOJIUHAMIYHA
XapaKTepUCTHUKA O10IOTTYHUX CHCTEM.

11

Tema 9. Bzsaemomis  0Oionoriyaux
MOJIEKYJ Ta KIIITHH 3 3 HAHOYACTHHKAMHU
pi3HOT IPUPOIH.

14




10. | Tema 10. Hosi ¢i3uuHi npuiagu Ta HOB1
¢BuuHI TpuHIUON JUIA  6loi3UYHMX
JOCIIIIKCHb.

HoGeneBchki npemii B o0macti (izuku,

- .. 3 0 7 10
Ximil, MeaumuHH Ta Qi3i0J0Tii, 110
CIpUSITA  HAyKOBOMY TMIpOrpecy B
6iodi3mIIi.
Bceboro 30 15 75 120

MetoanuHe 3a0e3ne4eHHs] HABYAJIbHOI IMCIMILTIHN:
OTIOPHI KOHCIIEKTH JICKI[Il, MyJIbTHUME/IIi{HI Mpe3eHTalii JeKTopa, 0i0Ii0TeuHI Ta eIeKTPOHHI JpKepena 3i
CIIMCKY PEKOMEHIOBAHOT JIiTepaTypH, TOBIIKOBO-1H(POPMaILiiiHi IHTepHET-/HKeperia TOIO.

3. 3MicT HABYAJBHOI TUCIHHUILIIHA

JIBA.02 «biodi3zuka: cyyacHU#l cTaH 1 mpoOiemMu»

1. Tema 1. biodizuka, ii npeamer 13aga4i. Yum mMonexymspHa 6io¢izuka BIIPI3HAETHCS B1 MOJIEKYISIPHOT
¢13ukn. OCHOBHI BIACTHBOCTI *UBOT0. Po3ainmu cywyacHoi Oiodizuku. IlpoBigHi BueHi-0i0]i3uku Ta
po6sIeMu, SIKi BOHH po3po0Jisiiiu Ha movyaTKy 20 cTopiddsi Ta ChOTOIHI.

Jliteparypa: 1 —4,12,13

3aBaaHHs AJ1s1 caMocTiiiHOT po6oTu (7 roa.)

1. BuBueHHs MaTepiany JIEKIii.

2. OnparroBanHs MaTepiaiy, 1[0 BUHECEHWH Ha CaMOCTIHE BUBUCHHS:

EnemenTHuil ckiaj )KMBUX OPraHi3aMiB B IPOTHUBAry €JIEMEHTHOMY CKJIaay HEXHUBOI mpupoau. Bimomi
yKpaiHChKi BueHi- 010(i3uku Ta Gi3UuKu AOTHYHI A0 010 I3UIHUX MPoOIIeM, iX BHECOK Y CBITOBUI
nporpec. fki mpo6iemu B cydacHii 6i0¢i3uiri 6aunuTH BH 1 HABIIO BaM NMOTpiOHA Oioizuka.

2. Tema 2. OcHoBHi kiacu OlomosimMepiB: (Hi3uyHI ySIBICHHS MPO IXHIO MPOCTOPOBY OYIOBY, MOJENI Ta
¢bi3uuni BnactuBocTi. binkm, JIHK, momicaxapumu- cTpykTypa, (YHKIIi B KJIITHHI, BJIACTHBOCTI.
Crpykrypa Ta (DyHKIIIT JTiITiIiB.

Jliteparypa: 1,5, 6, 7,9, 10

3aBaaHHs 1J1s1 caMocTiiiHOT podoTu (7 roj.)

1. BuBueHHs MaTepiany JEeKIIii.

2. OnparroBaHHs MaTepiaiy, 110 BUHECEHUI Ha CAaMOCTiiiHE BUBUCHHS:

J1o SKOTO KJIacy MOJIEKYJ BiTHOCSTH JIMIAN U yoMy. SIKi BIIKPUTTS OCTaHHIX POKIB OyJH 110’ BSI3aHi 3
(GyHKIIOHYBaHHSAM OilomoniMepiB, sKi MpoOieMu Oyliu BUPIMIEH 1 K1 3aTUIIHINCSA HEPO3B’ I3aHUMHU

Ta NPAKTHYHE 3aHATTS Ha TeMy ~3HallOMCTBO 3 MpUJIalaMu Ui IPUTOTYBAHHS O10J0TTUHUX 3pa3KiB»-
HneHTpudyra, npec, yabTpa3ByKoBa Milllalika, aHaIITU4YHI Bard, pH Ta fioHO -MeTp, npuiiaj yis
MPUTOTYBAHHS TIFrAHTCHKUX JIIITOCOM.

3. Tema 3. Konpopmaiiis- O0CHOBHE CTPYKTYpHE HOHSATTS MOJIEKYJISPHOT 010(PI3UKH.

OcHOBHI (pi3MUHI METO/U AOCHIKEHHS 010J0TTYHUX CTPYKTYp. Audpaxiiiiini MeTo 11 BUBUEHHS
IIPOCTOPOBOi Oy0BU 6i0MOTIMEPIB Ta iXHIX KOMIUIEKCIB: elIeKTpoHOrpadis, peHTreHorpadisi,
HeifTpoHorpadis.

Jlitepartypa: 1, 6,14

3aBaanHs AJs camocTiiiHoi podortu (8 roa.)

1. BuBueHHs MaTepiaiy JIEKIIii.

2. OnpalroBaHHs MaTepiay, 10 BUHECEHUI Ha CaMOCTiliHEe BUBYCHHS:

o Take aminoinHi ¢pidpunu. Ska koHpopmalis OUIKy B aminoigax. AKumMu Gpi3UYHUMH METOAaMU MOXKHA
BU3HAYMTH HASIBHICTh aMUTOIAIB y 3pa3Ky. SIK MoJientoBaTy mpoliec yrBopeHHs aminoinis. [1pionu.



4. Tema 4. OnTu4HI METOAM NOCTLKEHHS (I3MYHUX BJIACTUBOCTEH OlomoiiMepiB Ta iX CKIaJOBHX.
PeneiBchke po3citoBaHHs CBiTJIa Ta (POTOHHO-KOPETSI[iiHA CIIEKTPOCKOITiS, KOJHMBAIbHA CIIEKTPOCKOITis
(PamaniBcpka Ta [Y-nornunanns), cnextpockoris Y® Ta BUIUMOTO Jianma3ony.

Jlitrepatypa: 1, 8, 9, 15.

3aBaaHHs AJ151 caMoCTiiiHOI podoTH (7 roj.)

1. BuBueHHs MaTepiairy JIEKIIii.

2. OmpairoBaHHsl MaTepiany, 0 BUHECCHUI Ha camocTiiiHe BUB4YeHHs- Dyp’e [Y criekTpockorris,
onTHYyHa cxema iHTepdepomerpa Maiikenbcona, meroau Y anamizy, piBasaHs byrepa-bepa-Jlambepra,
nporpama Peak Fit, Origin Ta mpakTH4He 3aHATTS 111 Ha3BOI0 «BU3HAYCHHS KOHPOPMAIIHHOTO CKIIaIy
OUTKY JII30IMMY METOJIOM iH(padepBOHOI CIICKTPOCKOITii Ta HASBHICTH aMUIOIIB B IPUTOTOBICHOMY
3a3/1aNIerip 3pasKy»:

5. Tema 5. OnrtuyHi NiHiiHI 1 HENIHIAHI METOAM AOCTKEHHS (QI3MYHUX BIACTUBOCTEH 0I0IOIIMEpPIB Ta iX
CKIIAZOBUX ( IPOJIOBKEHHS ). JIFOMIHECIICHIT1s, MIICKJIEHa TIOBEPXHEIO CIIEKTPOCKOITisl, METOIM HETHIHHOT
ONTUKH - KOTEPEHTHE AaHTHUCTOKCOBE PO3CIAHHS Ta TeHepalis Apyroi TrapMOHIKHM, KOH(OKalbHa
MIKpPOCKOTIisl, TOBEPXHEBUH MJIa3MOHHUN PE30HAHC

Jlitrepatypa: 1, 5,8, 10,15

3aBaaHHs AJ1s1 caMocTiiiHOI podoTu (7 roa.)

1. BuBueHHs MaTepiaiy JIEKI[1l Ta NPAKTH4YHe 3aHATTA Ha TeMy «lliicuiieHa MOBEpXHEI0 CIEKTPOCKOMis
Ui O10JIOTTYHUX 3a]a4».

2. OnpartroBaHHs MaTepiaiy, 110 BUHECEHWH Ha CaMOCTIHHE BUBYCHHS JJI MPAKTUYHOTO 3aHSTTS:
OmnanyBatu crnekrpockonigHoro nporpamoto OMNIC, OPUS. TlpurortyBaTu po34unHU OUTKY 3a1aHOT
KOHIIeHTpaIlii, 3apeectpyBatu [U ciekTpu Ta 3po0uTi 06poOKy Ta aHai3 CIIEKTPIB.

PospaxyBatu ¢dakrop mincunenHs [Y konuBaHb OUIKY JTi30IIMMY Ha PI3HUX NMOBEPXHAX - 30J10Ta MIOPCTKA
noBepxHs Ta rpagenoBuit map. [loscHuTH oTpuMaHi pe3yabTaTH.

6. Tema 6. Axyctuuna criektpockorris, criekrpockoris AMP ta EINP, rens-enexrpodopes. Temnodiznuni
MeTtou- metonuka tuaBineHds JIHK. Komn’rotepae monentoBaHHs-eMITipuyHi ( MOJISKYJISIpHA MEXaHIKa i
MOJIEKyJIsIpHa quHaMika), HaniBemmipuyadi (AM1, PM3, INDO Tomio), neemmipuyni (ab initio) kBaHToBO-
MeEXaH1YH1 METOIH.

Jliteparypa:1,11 Binkpuri mxepena

3aBaaHHs 1J1s1 caMocTiiiHOoT podoTu (8 rosa.)

1. BuBueHHs Marepiany JeKIii

2. OnparroBaHHs MaTepiaiy, 110 BUHECEHUH Ha CAaMOCTIHE BUBUCHHS:

Sxi KBaHTOBO-MEXaHIYH1 METOIM BUKOPHUCTOBYIOTh B 010(13HIIl 1 IS IKMX 3aJ1au- HABECTH NMPUKIAINA 3
niteparypu. PiBasaus Llpeniarepa, meron Xaprpi-Doxka.

7. Tema 7. 3amaui HAHOTEXHOJIOTIM B Cy4acHIi 610J0Tii Ta MEAUITMHI-010I€TEKTOPH, aJpeCcHa JOCTaBKa
JIIKIB, JIIarHOCTHUKA OHKOJIOTTYHUX 3aXBOPIOBaHb, HOBI METOM BBEJACHHS JIKiB. Tepanoctuka. B3aemomis
010JI0TIYHHUX MOJIEKYJ Ta KJIITUH 3 €JIEKTPOMAarHiTHUM BHUIPOMIHIOBaHHSIM. BIIJTUB BHCOKOIHTEHCHBHOTO
10HI3yI0UOTO BUIIPOMIHIOBaHHS Ha BIACTHBOCTI Oiosioriyanux cucteM. [Ipobnemu YopHOOMIIS, pealbHICTh
Ta MepcrnekTuBU. BruB cnabkux 103 pagianiiHOro BUMPOMIHIOBaHHS Ha (QYHKIIOHYBaHHS Ta CTPYKTYPY
OI0JIOTIYHUX CHCTeM. BIUIMB  HHU3bKOIHTEHCHBHOIO  HAJBHCOKOYACTOTHOTO  EJIEKTPOMArHiTHOTO
BHUIIPOMIHIOBAHHS Ha BJIACTUBOCTI O10JI0TTYHUX cUCTeM. MOOUIbHI TeIeOHH: TIEpeBary 1 HEJIOIIKU
Jlitepatypa: 8 — 10, 11

3aBaanHs AJs camocTiiiHoi podortu (8 roa.)

1. BuBueHHs MaTepiany JIEKI[il Ta HPAKTHYHOI0 3aHATTS Ha TeMy «lIpUroTyBaHHS TiraHTCHKUX JTIIOCOM
3 Ta 0€3 JIKIB) Ta iX XapakTepu3allisd ONTHYHUMH METOIAMUY.

2. OmpaIirroBaHHsl MaTepiany, 110 BUHECEHHI Ha CaMOCTifHE BUBYEHHS MICIIsl TPAKTUYHOTO 3aHATTS:

Ponbe memOpanu B TpaHcnopri JdikiB. Pa3zoBuil ckian Ta popma MemMOpaHu KIITHHU. Mojeni MeMOpaHH
KIITUHY. JIimiam, 10 BXOAATh B CKJIa/ €YKapiOTUYHHX Ta MPOKAPIOTUIHUX KIIITHH.

8. Tema 8. EHTpomis sIK BaXJIMBa TEPMOJANHAMIYHA XapaKTEPUCTHKA OI0JOTTYHUX CUCTEM.
Jlitepartypa: 1, 7, 10



3aBaanHs A8 camocTiiinoi po6otu (8 roa.)

1. BuBueHHs MaTepiairy JIEKIIii.

2. OmpairroBaHHsl MaTepiany, 0 BUHECCHUI Ha CAaMOCTiiHE BUBYCHHS: OCHOBHI TEPMOIMHAMIYHI
BEJIMYUHM, BIIKPUTI Ta 3aKPHUTi cCCTeMH, | Ta 2 3aKOHU TepMoguHaMiku. Jlemon Makcseia. Un
MOPYUIYEThCA 2 3aKOH TEPMOIUHAMIKY NIPpU (QYHKIIOHYBaHHI )KUBUX CHCTEM. Pi3H1 BU3HAYCHHS SHTPOITil.

9. Tema 9. . B3aemois 0i0JOTTYHUX MOJIEKYI Ta KIITHH 3 HAHOYACTHHKAMH pi3HOT mpupoau. OHKOJIOTis
SK OJIMH 3 Cy4aCHHUX HAPSMKIB aKTUBHOTO 3aCTOCYBaHHS PI3HOTO THUITY HAHOCTPYKTYP: YCITIX YU HEB/aya.
Jliteparypa: 13 — 15, BigkpuTi mKepena

3aBaanHs 1Js camocTiiiHoi podotu (8 roa.)

1. BuBueHHs MaTepiaiy JIEKIii Ta NPAKTHYHOI0 3aHATTS Ha TeMy «B3aeMois HAaHOYaCTHHOK 3
010JIOTTYHUMHU MOJICKYIIAMU .

2. OmpaifroBaHHs MaTepiary, 0 BUHSCCHU HAa CAMOCTIIHE BUBYCHHSI ITICIISI JISKIII Ta JI0 IPAKTHYHOTO
3aHATTS. SIK PUTOTYBATH PO3YMH HAHOYACTUHOK YIS O10JIOTTYHOTO €KCTIEPUMEHTY, SIK IPUTOTYBATH
3pa3okK 3 OlIOJIOTTYHUMH MOJIEKYJIaMH Ta HAHOUYAaCTUHKAaMU, SIK 0XapaKTepU3yBaTH TUII B3A€EMOIT MDK
YaCTUHKAaMM Ta MOJIEKYJIaMH, SIK1 (13MUH1 METOIU Ta SIK1 IpUJIaau Tpeda 3aCTOCOBYBATH.

10. Tema 10. HoBi ¢i3muni mpuiaam Ta HOBI (Qi3WYHI TPUHIMNH s 0i0QIBUYHUX TOCITIIKEHb.
HooGeneBcrki pemii B 06acTi 13Uk, XiMil, MEIUIIMHY Ta (H1310JI0T11, 1[0 CIPUSITA HAYKOBOMY IPOTPECY
B Oioi3uii.

Jliteparypa: BIIKpHTIi JDKepena

3aBaaHHs AJ1s1 caMocTiiiHOoT podoTu (7 roj.)

1. BuBueHHs Marepiany JeKIii.

2. OmnpaifroBaHHsl MaTepiany, 1110 BUHECEHHUI Ha camocTiiiHe BuBYeHHs: mpeMis Credana Xemnna ta
irmux ( 2014)- 3a ¢piyopecuentae STED nanposaiienns; Piuapa Epaer (1991)- 3a BinkputTs
Brcokopo3nutbHOT AIMP criektpockomii, Ixeddpi Xomn, Maitkn Poc6anr 1 Maiikn SIHT 3a TaHITIOKOK
MexaH13My nupkagaux putMiB (2017), Binesam Keitnia monmoamuii, ['perr Cemensa, [Tirep Peaxmidd
MexaH13M rinokcii- 2019.

5. IlpakTu4Hi 3aHATTS
3 HaB4yaybHOT quctutuiiau JIBA.02 «biodi3zuka: cygacHuil cTaH 1 mpoOIemMu»

[IpakTruHe 3akpilieHHs JICKI[IHHOTO MaTepiady Ta HayKOBi JOMOBiII acmipaHTa IMOB’sA3aHI 3 TeMaMu
JIEKITIH 1 € YaCTUHOIO 3MICTY JUCITUTLIIHH.
6. CamocTiiina podoTa
3 HaB4yastbHOT quctuiuiia JIBA.02 «biodi3zuka: cydacHuil ctaH 1 mpoOiaemMu»

No 3MicT caMOCTIHHOT poOOTH acHipaHTIB OO6csr, roauH
BuBueHHs Marepiany Jexiii 30

2. OmnpaioBaHHs MaTepiany, II0 BUHECEHUI Ha camocTiiiHe | 45
BHBYEHHS

Ycboro 3a HABYAJIbHY THCHHUILIIHY 75

7. MeToau BUKJIAJAHHA
3 HaB4yanbHOI Auctumiiay JIBA.02 «biodi3uka: cydacHuil ctaH i mpobaemu»

VY mporieci BUKIaJaHHS AUCUUIIIIHA BUKOPUCTOBYIOTHCS TaKi METOIU:
1) MeTonu opranizaiii Ta 3/1iiCHEHHs] HaBYaJIbHO-MII3HABAILHOI AisIIbHOCTI (6€ecifa, TeKIlis; UTIoCTpaIlis;
nabopaTopHi pobOTH, pedepaTh; caMoCTiiiHa poOOTa CTYAEHTIB);
2) METO/I CTUMYITIOBAHHS I MOTHBAIIli HABYAIbHO-TTI3HABATBHOT AISUTBHOCTI (HaBYAIbHI TUCKYCII,
MOMYJIbHO-PEUTUHIOBA CUCTEMA 3HAHB ),
3) MeToI1 KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOIIIO), KOPEKIIii (CaMOKOpPEKIIii, B3a€EMOKOPEKIIii) 3a
e(EKTUBHICTIO HABYAJIbHO-T3HABATIBHOT JISUTBHOCTI.




8. PENTHHI'OBA CHUCTEMA OIIHIOBAHHSA
3 HaBuanbHOI uctuiiian JIBA.02 «biodizuka: cydacHHii cTaH i mpoodIemMu»

OcHoBHUMH (POpMaMu Oprasizailii KOHTPOJIIO y TPOLECi BUBYCHHS CTYJCHTAMH JAaHOi JUCLUHUIUIIHU €
IHIMBiqyanbHa, rpynoBa Ta (poHTalbHA TEpeBipKa 3HAaHb, BMIHb Ta HABHUYOK CTYACHTIB (yCHa Ta
NUChbMOBA). PEHTHHT acmipaHTa CKIala€eThCs 3 HACTYITHUX OTPUMAaHUX OaiB:

1. Excnpec-koHTposb — 20 6amiB. (yCHE ONMHUTYBAaHHS YM CaMOCTIiiHI poOOTH MiJ Yac HaBYAIBHOTO

MpoIIeCy)
2. Ilpaktuyni 3aHATTS Ta camocTiiiHa poboTa — 40 Gairis.
3. Ex3amen — 40 6ainis.
3aoxouyBaJibHi Ta mrpadHi 6aam

1. Tlpu BigCyTHOCTI Ha JIEKIii/IPAKTUIHOMY 3aHATT1 O€3 MOBAKHUX MPUYHH -2 Oanu

2. Tlomana B )KypHaJ CTaTTs YM BHCTYN Ha KOH(eEpEeHIIii 3a TeMoro Kypcy +10 Oaiis.

Cyma sk mTpagHUX Tak 13a0X04yBaHUX OaniB po3paxoByeTbes 3a popmynoro 0,1R, ne R — 3aranpha

KUIBKICTB OalTiB, 1 HE Ma€ MEepeBUINYyBaTH B 1iiioMy 10 Gaiis.

Il kaja pefiTUHTIB.
3arajbpHa KUIBKICTh OalliB, SIKy acIlipaHTa MOK€ OTPUMATH 1]l Yyac BUBUYEHHS KypCy CKJIaJaeTbed 13
CYMH BaroBux OajiB OTPUMAHHX MPOTSITOM BUBUEHHS TUCIUTIIIIHI
R=20+40+40=100 (6aiB)

HIkamaa BigmoBigHocTi OLIIHOK

PeiiTunrona . PeiiTunr y
. 3HaYeHHH OLiHKH . o
omiHKa BigcoTkax, %
BinminHo — BiIMiHHUH piBeHb 3HAHb (YMIHb) B MEXax
A 000B’SI3KOBOTO MaTepially 3, MOKJIMBUMHU HE3HACHUMHU 90-100
HEIOJIIKaMU.
Jy»e nodpe — 10CcTaTHHO BUCOKHIA PIBEHb 3HAHb (YMIHb) B
B Mexax 000B’SI3KOBOTO MaTepiany 6e3 CyTTeBUX (TpyoHx) 82-89
MOMMJIOK.
C Jobpe — moOpwuii piBeHb 3HaHB (YMIHB) B MeKaX 000B’I3KOBOTO 75-81
MaTepiany 3 HEe3HAYHOIO KUIbKICTh MOMMJIIOK.
3a10BiJILHO — MIOCEpEIH] PIBEHD 3HAHD (YMIHB) B MEXax
D 000B’3KOBOI'0 MaTepialy i3 3HaAYHOIO KUTBKICTIO HEJIOJIKIB, 69-74
JTOCTATHINA JIJIs1 TOAAJIBIIIOTO HAaBYaHHS a0o0 kK MpodeciitHoT
ISUIBHOCTI.
E JocTaTHbO - MiHiManLHo MOKJIMBU I I[OHYCTI/IMI/I‘I‘/'I piBEHb 3HaHb 60-100
(yMiHb) B Mekax 000B’SI3KOBOTO MarTepiany.
He3anoBu1bHO 3 MOKIIMBICTIO HOBTOPHOTO CKIIAJIAHHS —
EX HE3aJI0BUTbHUIN PIBEHb 3HaHb (YMiHb) B MEXkaX 000B’SI3KOBOTO 35.59

Marepiary 3 MOKJIMBICTIO TIOBTOPHOTO MEPECKIIAAaHHS MiCIs
CaMOCTIIfHOTO JJOOTIPaIlIOBaHHS.
HesanoBinbHO 3 3 000B’13KOBUM MOBTOPHUM BHBUYEHHSIM KypCY —
F HU3bKUH piBEHb 3HaHb (YMiHb) B M&Xax 000B’I3KOBOTO 1-34
MaTepially, 110 BUMarae MoBTOPHOIO BUBUEHHS MaTepialliB Kypcy.




9. OpienToBHMI MepeTiKk ek3aMeHAliHHUX MUTAHb

3 HaBuanbHOI quctuiniian JIBA.02 «biodizuka: cydacHHii cTaH i mpoodaemMu»

1.biogi3uka, i mpeamer i 3agayi. Yum MosnekyssipHa 6i0¢i3uka Biqpi3HAETHCS Bil MOJICKYISPHOT
¢bi3ukn

2. IIpoBinHi BueHi-6i0¢i3ukH Ta MpoOsIeMu, AKi BOHH po3po0isiii Ha noyatky 20 cTopivus ta
CHOTO/IHI.

3.0OcHOBHI Ki1acu 0iomoiMepiB: iX poJib B KIIITHHI Ta (I3WYHI BIACTUBOCTI.

4.TIpo6nemu cydacHoi 0io¢i3ukH 1 HaBimO BaM NoTpiOHa Oiodizuka.

5. Crpykrypa ta ¢pyskuii JJHK. 3 goro Bu nounere ¢izuuni ekcriepumentn 3 JJTHK.
6.Ctpykrypa ta pyskiii Outkis. [1{o € HAHOUTBII BaYKIIMBUM B €KCIICPUMEHTAX 3 OLTKaMH.

7. 1o sIKOTO KJacy MOJIEKYJ BITHOCSTH Jimiau 1 yomy.Ctpykrypa Ta pynkumii giminis. [llo
noTpiOHO 3HATH MO0 Ballli eKCIIEPUMEHTANIbHI J1aHi 3 JIMiIaMy MyOJIiKyBaJIMCh B 3apyODKHHUX
KypHaax.

8. 3aranbHa XapaKTepUCTHKA OCHOBHUX (PI3MYHUX METOIB JOCIIIKEHHS O10J0TTYHUX MOJIEKYIT
Ta KJIITHH.

9. Kon(opmaiiiss — OCHOBHE CTPYKTYpHE MOHATTS MOJIEKYISIpHOT 610 13uKku. Yum
KoH(popMmaliiiHi cTaHU 010JIOTTYHUX MOJIEKYI BIIPI3HSIOTHCS Bi KOH(opMaliii MOJIeKy
HEXXHUBOI IPUPOJIU.

10. OnrTruH1 METOAM TOCTIKEHHS (PI3UYHUX BJIACTHBOCTEH 010TTOTIMEPIB Ta 1X CKIIAJOBHUX.
HoBi migxoay 40 OOTHYHUX JOCITIDKEHb.

11. MeTtoau KOJMBAJIBHOT CIEKTPOCKOITI, XapaKTepPUCTHKA, 06a30B1 (hopMyH 1 Ky iHDOopMaIriro
po O10JI0TIYH1 MOJIEKYJIM MOYKHA OTPUMATH BUKOPHUCTOBYIOUI 1[I METOTH.

12. Illo BaM BimoMo TIpo aMioinu, OCHOBHI (hI3UYHI1 METOIU JJI 1X BUSHAYCHHS.

13.Po3cistHHS CBITIA-TIIO 11€ Ta B AKUX EKCIIEPUMEHTAIBHUX 3a/1a4ax 3 010(13uKn 63 bOT0o HE
MO>KHA OOIHTHUCH.

14. 3axon byrepa-bepa- Jlambepra. B saxux 3agadax iioro moTpiOHO BUKOPUCTOBYBATH 1 IO BU
3HA€TE MPO MOPYIICHHS LILOTO 3aKOHY.

15. HeniHiiiH1 ONTHYHI METOIU B TOCHTIKEHHSAX O10JIOTTYHUX MOJICKYJI Ta KIIITHH.

16. Cnexrpockomist AMP ta EIIP B 3amauax 610¢i3uku.

17. 3agadi HAHOTEXHOJIOTIH B CyJacHii 610J10Tii Ta METUITHHI.

18. o BM 3Ha€Te MPO BIUIMB HU3bKOIHTEHCUBHOTO HAJIBUCOKOYACTOTHOTO €JIEKTPOMArHITHOTO
BHUIIPOMIHIOBAHHS Ha BJIACTUBOCTI O10JI0TTYHUX cucTeM. MoOLUIbHI TenedoHu- Baile
BIJIHOIIIEHHS.

19. HanoyactiHKY Ta 1X B3aeMomid 3 010JI0rYHUMH cucteMamiu. [103UTUBHI Ta HEraTUBHI
MIPUKIJIAIU 3aCTOCYBaHb HAHOYACTHHOK B KMBUX CUCTEMaXx.

20. HoGemiBcrki mpeMii 3 ¢i3uku, XiMii, MEIUIIMHU Ta (i310J10Tii, 0 CIPUSIIA TPOTPeECy B
6iodizui.

21. EdTpomnis Sk BaXXJIMBa XapaKTEPUCTHUKA OI0JOTITYHUX CUCTEM 1 UM MOPYIIYETHCS 2 3aKOH
TEPMOJIMHAMIKU TP QYHKI[IOHYBAaHH1 KUBUX CUCTEM.

22. BruB BUCOKOIHTEHCHUBHOTO 10HI3YIOUOTO BUIIPOMIHIOBAaHHS Ha BIACTUBOCTI O10J0TTHHUX
CHCTEM.
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