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INeper/sHyTO Ta 3aTBEPDKEHO Ha 3acilaHHi kKapeapy pisuku Ta acTpOHOMIl

ITporokon Ne ___ Bim«__ » 20 p.
3asigyBau kadenpu ( )
1. Onmpc HABYAJILHOT JHCHHILIIHA
XapakTepucTHKa HaBYAIbHOT
["aiy3b 3HaHsb, »
HailimenyBaHHs ; A T JACITHILTIHH
B e CrienianbHiCTh, Creniami3anis,
piBeHBb BHIOT OCBITH Ouna (nenna) popma
: HABYAHHS
3araipHa KiJIbKICTh [any3p 3HaHB BubipkoBa gucuILTiHA
iB — —1II HHUY1 HAYK ——
KpeauTiB — 3 10~ Hpspoznl Ay Pik niaroroBKu:

1. Onuc HABYAJIBLHOI AMCHUILTIHA




XapakTepucTUKa HaBYAIbHO1
l'ay3b 3HaHB,

HaiimenyBanHs . . o JUCHUTUTIHA
OKA3IIKiE CreLiajgbHICTb, CIIEIiai3aris,
piBEHb BHIIOi OCBITH Ouna (1eHHa) popma
HABYAHHSA
3aranpHa KUIBKICTb I"anmy3p 3HaHb BubipkoBa aucrurmiina
KpEIUTIB — 3 10 — ITpupogunyi HAyKH T -
pel PHUPOA YK Pix migroroBku:.
rogud — 90 CremansHICTh: _
. . . . 4-H
3MICTOBHHX MOMYIIB - 2 104 — di3uka Ta acTpOHOMIA
. L Cemecrtp
PiBenp BUIIOI OCBITH:
. . e T-1
[lepunii (0cBITHBO-TTPOdECIHHIN)
Jlexmii
30 rox.

IIpakTnuHi, ceMiHapcbKi

0 ron.

JlaGoparopHi

14 rox.

Camocriiina podora

46 ron.

dopma miIcyMKOBOIro
KOHTPOJII0:

3aJ1K

2. MeTa Ta 3aBaHHSI HABYAJIbHOI JUCHHILTiHH
Mera HaBUaJbHOI TUCHMILIIHM ,,BeTynm 10 (GOTOHIKM™ € MiAroToBKa (axiBLiB, 3AaTHUX
PO3B’sI3yBaTH CIelliaizoBaHi CKIa/IH1 3a/1a4i 1 IPaKTH4YHI MPOOIeMH, OB’ 13aH1 3 JOCTIIKEHHIM
00’€KTiB, MpolieciB Ta sBUIL (HOTOHIKMY HpodeciiiHii NisIbHOCTI ad0 y MpOIleci MOAAIbIIOr0
HaBYaHHS, 10 XapaKTEPHU3YIOThCSI KOMIUIEKCHICTIO 1 HEBU3HAUEHICTIO YMOB Ta Iepen0dadyaroTh

3aCTOCYBAaHHS IICBHUX Teopiﬁ 1 MCTO,Z[iB BUKOPUCTAHHSA (I)OTOHiKI/I B IPUKJIaAHUX 3aCTOCYBAHHIX.

3aBaaHHAA - OBOJIOAITH HOBITHIMHU JIOCSTHEHHSIMU (DOTOHIKH, IO J03BOJHUTH (I3UKY
YCHIIIHO MPOBOAUTH ONTHUYHI JOCHIKEHHS, MpalioBaTH HaJ 3aCTOCYBAaHHSM JIOCSTHEHb
(OTOHIKH B IPAKTUYHOMY 3aCTOCYBAHHI.

[Iporiec BUBYEHHS IUCHMIUTIHA CIPSMOBaHUM Ha (OpPMYBaHHS €JIEMEHTIB HACTYIHUX
KOMIIETEHTHOCTEH:

InTerpanbHa KOMNIETEHTHICTb: 3/1aTHICTh PO3B’S3YBATH CKJAIHI CIICIiali30BaHl 3aadi

Ta MpaKTH4Hi npobiemu 3 (izuku Ta/abo acTpoHOMii y mpodeciiHiii AismpHOCTI abo y mporeci




MOJAJIBIIIOTO HAaBYaHHS, 110 Tiepeadadae 3aCTOCYBaHHS MEBHUX TeOpii 1 MeToiB (izuku Ta/abo
ACTPOHOMII 1 XapaKTepU3y€eThCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.
3arajbHi KOMIIETEHTHOCTI:

K2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUUHUX CUTYyallisIX.

K4. 3naTHicTh OyTH KpUTHYHUM 1 CAMOKPUTUYHHUM.

KS5. 3narnicTs npuiiMaTtu 0OTpyHTOBAHI PilLICHHS.

CruenianbHi ((paxoBi) KOMIIETEHTHOCTI:

K16. 3nanHs 1 po3yMiHHS TEOPETUYHOTO Ta €KCIIEPUMEHTAIBLHOTO 0a3ucy cydacHOi Gi3uKu
Ta aCTPOHOMII.

K18. 3parHicTh OIiHIOBAaTH MOPSAOK BEIMYMH y PI3HUX JOCITIDKEHHAX, TaK CaMmo SK
TOYHOCTI Ta 3HAYUMOCTI Pe3yJIbTaTiB.

K19. 3naTHicTh npanoBaTy i3 HayKOBUM 00JIaJIHAHHAM Ta BUMIPIOBAJILHUMU IPUIaJJaMH,
00poOIIsITH Ta aHaNli3yBaTH PE3yIbTaTH JOCIiAKEHb.

K24. 3naTHIiCTh mpaIoBarty 3 JpkepesiaMid HaBYallbHOT Ta HAyKOBOI iH(opMarrii.

K25. 3naTHicTh cCaMOCTIHHO HaBUATHCS 1 OTAHOBYBATH HOBI 3HAHHS 3 (Di3MKH, aCTPOHOMIi
Ta CYMDKHUX rairy3ei.

K26. Po3BuHyTe BiguyTTs OCOOHMCTOI BIANMOBIJAIBHOCTI 3a JOCTOBIPHICTH pPE3Yy/bTATiB
JOCTIPKEHb Ta JOTPUMAaHHS MPUHIMIIB aKaJeMIYHOi JOOpOYECHOCTI pa3oM 3 MpodeciiiHOIo
THYYKICTIO.

K27. VYcBigomneHnHs mnpodeciiHUX eTHMYHHMX aclekTiB (I3MYHMX Ta acTPOHOMIYHHUX
JIOCITiJIKEHb.

K28. OpienTanist Ha HallBUIIl HAYKOB1 CTaHAAPTH — 0013HAHICTH 00 (yH/IaAMEHTAIbHUX
BIIKPUTTIB Ta TEOpIH, AKI CYTTEBO BIUIMHYJIM HA PO3BUTOK (I3MKH, aCTPOHOMII Ta I1HIIMX
OPUPOJHUYMX HAYK.

OuikyBaHi pe3yJbTaTH HaBYaHHs. Y pe3ylbTaTi BUBUYEHHS HABUAIBHOI TUCLMILIIHU
CTY/ICHT TIOBUHEH

3Hamu. 3aKOHU TIOLIMPEHHS CBITJIa B OIOJOTIYHUX PEUYOBHMHAX Ta 00’€KTax, MPHUHILMUIIN
OyZIOBH OpraHiB 30py. .

émMimu: CIUPAIOYUCh HA TEXHIYHY JOKYMEHTAIlll0 KOHTPOJIIOBATH (DYHKI[IOHATBHUN CTaH
ONTUYHOTO MPHJIATY, CACTEMH Ta JOCTOBIPHICTh OJIEP>KaHUX PE3YJIbTaTiB BUMIPIOBAHb.

3.3micT HAaBYAJIBLHOI JMCHUIIIHI

3micToBHUI Moayab 1. «DoToHika Gio10riyHMX 00’€KTIB Ta MaTepianiBy

Tema 1. Bynosa opranis 30py. Opranu 30py Jr0AuHH 1 ccaBliB. Opranu 30py KOMax.

Tema 2. ®orodiznuni Ta PoroximMiuni nmpomecu B Oiosoriynux cucremax. Dakrtopu, IO
BU3HA4al0Th HoTO(i3n4HI Ta (OTOXIMIYHI MPOLIECH B OPTaHIYHUX, CHHTETUYHUX Ta O10I0TTYHUX
cepenoBumax. OcCOONMMBOCTI  CHEKTPAJbHUX  XapaKTEPUCTUK  MOJIEKYJ  O10JIOTIYHOTO
noxopkeHHs. OCOOIUBOCTI CIIEKTPATBLHUX XaPaKTEPUCTUK O10JIOTIIHUX CUCTEM.



Tema 3. ®ortodizuuni BaacTHBOCTI OiIkiB. OCHOBHI LIEHTPU ONTHYHOTO MOTJIMHAHHS Ta
moMiHectieHIli B Oinkax. EmexktponHi mporiecu B Oinkax. OcoOIMBOCTI MPOIECIB MEPEHOCY B
Oinkax-0apBHUKAX

Tema 4. Ontuyni Ta BunpomiHmoBajbHi nepexoau B JIHK. Cnextpu docdopecnentii.
Cucrema TpuruieTHUX piBHIB. [Iporiecn mepeHeceHHs TPUIUICTHUX EIEKTPOHHUX 30yIKEHb B

JHK

Tema 5. ®oTtoximiuHi npouecu B Giojoriunux cepenopumax. Cuares menadiny, Biraminy D.
®dotoinnykoBane pyinyBanHs JIHK ta PHK, doTtocunTtes B pocaunax.

3micTroBHUIT MoayJIb 2. «[IpakTyHe 3acTocyBaHHs 00’ €KTiB 010OTOHIKI)
Tema 5. IBodoToHHA (hiIyopeceHTHA MiKPOCKoMisi 0i010riYyHuX 00°€KTIB.

Tema 6. dayopecueHTHA JeTeKIlisi 0io10riYyHUX MoJIeKyJa. DIyopecieHTHA AETEKIlIs OKPEMUX
010JI0T1YHMX MOJIEKY Ta BUBUEHHS MPOLIECIB B HUX.

Tema 7. Biocencopu. bioceHcopu 3 ONTUYHUM BIATYKOM. MOXKIIUBOCTI CIEKTPOCKOIMIYHOTO
MeToay ineHTH]iKaIii Ty BipycCiB.

Tema 8. 3acrocyBanHs OiooroHiku B MemauumHi. DoronuHaMiyHa Teparis. Pauus
¢ryopecieHTHA IIarHOCTUKA OHKOJIOTIYHUX 3aXBOPIOBAHbD.
4. CTpyKTYpa HABYAJILHOI JMCHUILIIHI
KinpkicThs roanu
Tema Ycooro | Jlek. Ip. J1ao. Ing. CP
1 2 3 4 5 6 7
3microBHuUIT MoayJb 1. «@PoToHiKa 0ioJIoTiYHNX 00’ €KTIB Ta MaTepiaaiB»
1.bynoBa oprasnis 30py 8 2 2 4
2 ®ortopizmyni Ta PoToximiuHi 10 4 - - 6
npouecH B 0i0JI0riYHUX CHCTEMAX..
3. ®oTodiznyHi BIaCTHBOCTI 12 4 4 - 4
OiIKiB..
4. OnTH4Hi Ta BUNPOMiHIOBAJIbHI 10 4 - - 6
nepexoau B IHK.
5. doroximMiuHi npoiecH B 10 4 - - 6
0i0JIOTIYHUX CepeJOBHINAX.
3micTroBHUIT MoayJb 2. «IIpakTHyHe 3acTocyBaHHS 00’ €KTiB 0i0()OTOHIKN»

6. JIBogoTroHHa dyopecueHTHA 10 2 - - 8
MiKpockonis 6i010riYHMX 00°€KTIB
7. dayopecueHTHA NeTeKis 10 4 4 - 2
0i0JIOTiYHUX MOJIEKYI.
8. Biocencopu. 10 4 4 - 2
9. 3acrocyBannsi 0OiooToHiKM B 10 4 - - 6
MeIHUIINHI.
Ycerporo roqus 90 30 14 - 46




5. Temu ceMiHAPCHKHUX 3aHATH
CemiHapChKi 3aHATTS HE Tiepen0adeHi HaBYIbHUM TUTAHOM.
6. Temu npakTUYHUX 3aHATH
[IpakTu4Hi 3aHATTS HE TIepe0adeHi HABYAIbHUM IJIAHOM.

7. Temu 1a60paTOpHUX POOIT

No Ha3zBa Temn KiabkicTh
rOIUH

1 | Bu3HaueHHs KPUBU3HU POTIBKU 32 JOTIOMOT0I0 0()TaIbMOMETPY

2

2 | HocmimkeHHs GoTOTIOMIHECHEHIIIT aTb0yMiHy 4

3 | HocmimxenHs GoTonmoMiHeCcIeHITii MOJIEKYJ aHTHOIOTHKIB. 4

4 | JocmimxeHHs NPUHIMITY Aii (GIyopecieHTHOTO CEHCOPY BaKKHX 4
METaJIiB

8. CamocriiiHa podora
Ne Ha3zBa temu KinbkicTs
TONH

1 | bynosa oprasiB 30py 4

2 | ®orodiznuHi Ta GOTOXIMIUHI IPOIECH B O10JIOTTUHUX CHCTEMAX.. 6

3 | ®orodi3znuHi BIaCTUBOCTI OLIKIB.. 4

4 | OntuyHi Ta BUNpoMiHioBanbHi nepexoau B JIHK. 6

5 @DoToXiIMIUHI IPOIECH B 010JIOTIYHUX CepPeIOBUIIIAX. 6

6 | ABodoroHHa (ryopeciieHTHAa MIKPOCKOITisI 010JIOTTYHUX 4
00°€KTIB

7 | ®nayopecueHTHA JeTeKIlis O10JOTIYHIX MOJIEKYIL. 6

8 | Biocencopmu. 4

9 | 3acrocyBaHHs 0i0(OTOHIKH B MEIUIIUHI. 4

Pazom : 46

9. Temu iHAUBITyaIbHUX 3aBIAHD

1. ®nroopeciieHTHA IETEKITisT OKPeMHUX 010I0TIYHIUX MOJIEKYJ Ta BUBYCHHS TIPOIIECIB B HUX.
2. bioceHCOpH 3 ONTUYHHUM BiJIT'YKOM.
3. 3actocyBaHHs 0610()0TOHIKM B MeaunHI. CIIEKTpOPOTOMETPUYHA TIarHOCTHKA.
4. 3acrocyBaHHs 610()OTOHIKM B MOJIEKYIApHiil papmakoorii.
5. InmenTtudikamisi JTIKapchbKUX IMpernapaTiB Ta BCTAHOBJIEHHS METOMIB 1X 3B’SI3yBaHHS 3
010JI0TYHUMH CUCTEMaMH.
10. MeToau HaBYaHHS

[lin yac BUBYEHHS HABYAIBHOI JAMCIUILUIIHM BUKOPHUCTOBYIOTH Taki ¢opMH poOOTH —

JeK1is, 1aboparopHa poboTa, camocTiitHa podoTa.



Ilinx vac mpoBeACHHS JIEKI[IH BUKOPUCTOBYIOTHCS HACTYIMHI METOAM HAaBYAHHS:
HOSICHIOBATBHO-UTIOCTPATUBHUNA METOJ, iH()OpMAIiiiHO-pEIeNTUBHUM; PENPOIYKTUBHUN METO.
(penpoTyKIList - BIATBOPEHHS); METO/] IMPOOIEMHOTO BUKJIAy; YACTKOBO-TTOIIYKOBUN METO/I.

ITin 4yac naGopaTOpHUX 3aHATh BUKOPUCTOBYIOTHCS HACTYIHI METOAM HaBYaHHSA
YaCTKOBO-IIOLIYKOBUI, a00 €BPUCTUYHMIA METOJ; AOCIITHULBKUNA, MPU 3aXUCTI J1ab0OpaTOpHUX
pOOIT Ta iHAMBITyaTbHUX 3aBAaHb BUKOPUCTOBYETHCS AUCKYycCiiHUE Metoa. [1ig yac camocTiiHOl
pPOOOTH BUKOPHUCTOBYETHCS TOCTIAHULIBKUAN METO]] (CTYACHT ONAHOBYE JITEpaTypy 3a BKa3aHOIO
TeMo10), 3a TeMoro [H/[3 pobuTh nmpe3eHTaltito Ta J0mMoBiIb).

11. ®opMHu KOHTPOJII0 TA METOH OLiHIOBAHHS
[ToTouHui KOHTPOJIb 3MIHCHIOETHCS 32 PE3yJIbTaTaMH BUKOHAHHS 2 KOHTPOJIBHUX POOIT
3a 3MICTOBHUMH MOJIYJSIMH, 3aXUCTy IHIUBIqyanbHOro 3aBaaHHSA. OIHIOETBCS TaKOX
aKTUBHICTh CTY/E€HTa B NpOILECI 3aHATh: YCHE ONMTYBaHHS Ha JIEKLii, HAIMCaHHS 3BITIB 10
1abopaTOpHUX POOIT, iX 3aXUCT, PO3B’I3aHHS MPAKTUYHUX 3a/1a4.
KpuTepii oniHIOBaHHSI BUKOHAHHS CaMOCTIiiiHOI po0doTHn
PesynbraTi iHIUBIAYaTEHOTO 3aBAAaHHS MPEICTABISAIOTHCS Y BUTIIAAL gomnoBiai (7-10 xB),
IO CYMPOBODKYETHCS Mpe3eHTaliero (5-7 ciaiinis).
Kputepisimu oOLiHIOBaHHS €: TOBHOTa TMPEACTABICHOrO0 Marepiany, SKICTh MJOMOBIAl Ta
Ipe3eHTallli, BIAMOBIJeH Ha 3alMTaHHS BUKJIa/1a4ya Ta OJHOKYPCHUKIB.
Kpurepii oniHlOBaHHSI BUKOHAHHS J1A00PaTOPHUX POOIT
CTyneHT NMOBMHEH BUKOHATH BCi J1a0OpaTOpHiI poOOTH. 3a BUKOHAHHS PO3pPaxyHKIB Ta
opopmieHHs pPOOOTH 3TiAHO BHMMOI METOJMYHUX BKa3iBOK [0 J1a0OpaTOpHUX pOOIT
HapaxoBYEThCS § OaiB 3a KOXKHY poOoTy. [Ipu 3axucTi poOOTH, 32 KOKHY MTPaBUIBHY BiIIIOBIb
Ha 3alMTaHHS J0/Ja€Tbes 2 O6anu. 3a HEMOBHY BIANOBIAb, BIAMOBIAL, IO MICTUTh HECYTTEBI
NOMMWJIKH AoAaeThest 1 6an. 3a HenmpaBUWIbHY BIJMNOBIb, a00 ii BiACYTHICTh Oali HE JOJAIOTHCS.
MakcumanbHa KiUTbKICTh OalniB 3a jJabopaTopHy poOOTy He NMOBMHHA INepeBMIIyBaTH 15 Oais.
[Ipu BHCTaBIEHHI MiACYMKOBOI OLIHKH OepeTbcs cepelHs apu@MeTHyHa OIliHKa 3a BCiMa
1abopaTOPHUMH POOOTaAMHU.
12. luTanHs 11 NiATOTOBKY /10 OTOYHOT0 KOHTPOJIIO
Oco0aMBOCTI CHIEKTPAIbHUX XapPAKTEPUCTUK O10JIOTIYHUX CUCTEM.
OCHOBHI IEHTPHU ONTUYHOTO MOTJIMHAHHS Ta JIFOMIHECHIEHIIi B 010JIOTTYHUX 00°€KTaX.
®oTtodi3uyH1 BIACTUBOCTI OUJIKIB Ta aMiHOKUCIOT. CUCTEMa eHEepPreTUYHHX PIBHIB.
XapakTepHi CHEeKTpaibHi BIaCTUBOCTI OUIKIB. JII0ChKUI ambOyMiH.

Bitamin JI.

o ok~ w D e

[Tepenecenns enexktpoHHUX 30ymxens B JIHK.

7. ®oroinaykoBane pyhinyBanas JTHK.



8. Cnekrpanphi BnactuBocti .HAJ(X.
9. CrmexTpalibHi BJIACTUBOCTI MEJIaHIHY.
10. CnexTpanbHi BIaCTUBOCTI KOMITOHEHTIB KpOBi. JIeHKouuTH.

11. Panns daroopeciieHTHA 11arHOCTHKA .

12. ®oroauHaMivHa Teparmis.

13. CnekrtpanbHi BIaCTUBOCTI KOMITOHETIB KpoBi. Eputponutu.

14. JIBoxdoToHHA (haroopeciieHTHA MIKPOCKOis 010JI0TIYHUX 00 €KTIB.
15. Bynosa Ta cnekTpaibHi BIACTUBOCTI BIpYCiB.

16. Cnektpanpai BractuBocti JJHK.

17. Cnexktpu  mornuHaHHsA,  ¢uroopecuenmii  ta  docdopecuenmii  JHK ta i
HU3BKOMOJICKYJISIPHUX

18. Cucrema eHepreTHYHUX pPiBHIB
19. Tlpouecu nepeHeceHHs CHHTIICTHUX Ta TPUILIETHUX €IeKTpOoHHUX 30ympkens B JJHK.
20. CnektpanbHi BiactuBocti PHK.

21. Cnexrpu norimHa"HA, Guroopectenii ta pocpopecuenui PHK Tta 1i HU3bKOMONEKYIIpHUX
aHayoriB. CucremMa eHEpreTHYHUX PIBHIB

22. ®otoximiuHi peakxiiii B 010J0TIYHAX 00’ €KTaX.

13. Po3noain 6aiB, ski 0oTpUMYIOTH 3100yBayi

IToTo4Huii KOHTPOJIBL, CAMOCTiNiHA PO0OTA, IHIMBIAYyaTbHI 3aBAaHHSA Cyma
0aniB
3micToBHUIT MoayJIb 1 Koutpoas | InauBi | Bukonan
IToTo4HUMIT KOHTPOJIL HA JeKLifAX Ha po0oTa | QyaJbH HA |
i 3aXHCT
3aBJaH | jJadoparo
HA PHHUX
pooiT
T1 T2 T3 T4 TS
2 2 2 2 2 15 10 15
3MicToBHUIT MOAYJIb 2
IToTo4HMIT KOHTPOJIb HA JIEKLIAX 100
T6 T7 T8 T9 15
2 2 2 4 15 10

Hlkamaa ouinoBanus: Hanionajabua ta ECTS

Cywma 6ainiB 3a Bci Ouitixa Orinka 3a HalliOHATHHOIO MIKAJIOI0
BUH HaB‘-IaJ'IB.HO'l. ECTS JUISL eK3aMeHy, KypCOBOTO TUTSL 3QTIKY
AATTEHOCT] IPOEKTY (poOOTH), IPAKTUKH
90 - 100 A BIIMIHHO
85-89 B
75-84 C Aobpe 3apaxoBaHO
70-74 D 33JJ0BUTHHO




60-69 E
HE3aJI0BLIBHO 3 HE 3apaxoBaHo 3
35-59 FX MO>KJIMBICTIO IOBTOPHOTO | MOXJIMBICTIO IOBTOPHOTO
CKJIQJIAaHHS CKJIAJIaHHS
HE3aJI0BLIBHO 3 HE 3apaxoBaHo 3
0-34 F 00OB’SI3KOBHM MOBTOPHUM | 00OB’SI3KOBUM MOBTOPHUM
BUBYCHHSM JTUCIUATUTIHA BUBYCHHSIM JIMCIUTUTIHA

14. HaByajibHO-MeTOAMYHE 3a0e31eYeHHs
HaBuanbHo-meToauune 3abe3meueHHs: poOoua MporpaMa HaBUYAIbHOI JUCHUIUTIHH,
cunalyc, KOHCIEKTH JIeKIIIi; Mpe3eHTallii; MEeTOJUYHI BKa3iBKH /10 BUKOHAHHS JaOOPAaTOPHUX
pOOIT, MEPBUHHUN THCTPYKTAX 3 TEXHIKK OE3MEKH, MOPSI0K BUKOHAHHS JIaOopaTOpHOi poOOoTH,

THCTPYKIIiT 10 MIPUJIAJIIB: http://onu.edu.ua/uk/structure/faculty/fmfit/dystsypliny,

http://phys.onu.edu.ua/uk/robochi-prohramy-navchalnykh-dystsyplin

http://lib.onu.edu.ua
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