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OcHOBM MONEKYNAPHOT Pi3ioNorii ioHHUX KaHanis

AHOTaLis HaBYa/IbHOT AUCLUNATHN

HaBuanbHa gucuunniHa "OCHOBM MONEKYNApHOT isionorii ioHHUX KaHanie" BMBYAE POSb IOHHMX
KaHaniB y PYHKUIOHYBaHHI KNITUHKU, OMUCYE MONEKYNAPHY CTPYKTYpPY Ta (Di3ioNoriyHi BnacTMBOCTI
OCHOBHUX KNaciB iOHHWX KaHasiB: KafieBuX, HATPIieEBMX, KanbLieBMX Ta X0PHUX. Kypc gocnigxye
B3aEMOJI0 IOHHUX KaHaniB 3 ninigaMu memb6paH, PO3rnafae pofib IOHHMX KaHaniB B perynsuii
CepueBoi AiSNbHOCTI Ta Mepegadi CUrHany B HelipoHaX, a TakoX B M'A30BilA, 30pOBiil Ta CNyXOBili
cuctemMax. AucumnniHa TakoXX BMBYAE MONEKYNAPHI MexaHi3MW aKTuBaLii Ta iHFi6yBaHHA iOHHMX
KaHaniB, a TakoX (hapMakOo/Orik iOHHMX KaHaniB Ta ix 6nokatopiB. Kypc onucye cy4vacHi TEXHiKK
AOCNIMKEHHS IOHHUX KaHaniB Ta iX (yHKUil. 3aranbHa mMeTa AUCUUMNAIHW Nonsrae y nornnmoneHHi
PO3YMiHHA MOJIEKYNIAPHUX MEXaHi3MiB, AKI NnexaTb B OCHOBI (Di3i0norii KNiTUH Ta opraHis, WO Aae
3MOry po3pobnatM HOBi MeTOAM [LiarHOCTUKW Ta JiKyBaHHA PIi3HUX MaTtoNoriuyHMX CTaHiB,
MOB'I3aHUX 3 NOPYLUEHHAM (YHKLiIOHYBaHHSA iOHHMUX KaHanis.

Micue HaBYanbHOT AgUCUMNAIHN B NporpamMi HaB4YaHHS

HasuanbHa pucumnniHa «OCHOBM MOJIEKYNAPHOT (i3ionorii iOHHUX KaHaniB» € BUOIPKOBOI
AVCUUNNIHOO, AN TUX acnipaHTiB, AKi HaByalThCA 3a cneyianizayicto biogismka ToLo.

HeobxiaHi HaBUYKUK

[ns ycnilwHoro BuUBYeHHs Kypcy "OCHOBWM MOJSIEKYNSAPHOI i3ionorii ioHHUX KaHanis" acnipaHTy

HeobXifHO MaTW NeBHi HayKOBi Ta TEXHIUYHI HaBUYKW. OCHOBHI 3 HUX:

1 3HaHHA OCHOB MONeKynApHOT 6ionorii Ta 6ioximil: Ana po3ymiHHSA OCHOBHUX NpoLecis, L0
BiAOyBalOTbCA B KNITUHAX, MONEKYNAPHINA CTPYKTYpi 6Ginkis i npoyecax X B3aeMogii 3 iHWUMK
MONEKYIaMu.

2. 3HaHHA (i3iofiorii Ta HEBPONOTii: AN PO3YMIHHA PYHKLiOHYBaHHA IOHHUX KaHaniB y KNiTUHaX
i IX BN/IMBY Ha po60TYy HEpPBOBOI CUCTEMW Ta IHLIMNX OPraHiB i TKAHWH.

3. HaBumukm poboTM 3 eneKTPpOHHUMM 6Gazamm faHux | 6ioiH(DOPMATMKOW: AN  MOLYKY
Heob6XiAHOT iH(opMaLil Npo MONEKYNAPHY CTPYKTYpy 6inkiB Ta X B3aemofii 3 iHWMWUMK
MONeKynamu.

4. HaBW4ykKn ekcnepumeHTanbHOI poboTn 3 6io/OriYHMMKU  MpenapaTamu: A8 MPOBefeHHS
JOCNIgKEeHb 3 BWMKOPWUCTAHHSAM  eNeKTpoMi3ioNoriyHMx MeTofiB Ta iHWWUX TexHikK, wo
BMKOPUCTOBYHOTLCA B LOCNIAXEHHAX IOHHUX KaHaniB.

5. HaBMYKM CTaTUCTUMYHOrO aHanisy pfaHumx: pgna o6pobKuM [faHux, OTpUMaHMxX nif uvac
AOCNigKeHb, Ta 3abe3neyeHHs 4OCTOBIPHOCTI pe3ynbTaTiB.

6. KOMyHIKaTMBHI HaBMUKW: ANA NpeACcTaB/IeHHA pe3ynbTaTiB LOCNIMKEeHb Yy POPMi HayKOBUX
cTarei, [ONOBifei Ha HAyKOBUX KOH(EpeHLisX Ta ChifiKkyBaHHA 3 Koneramm Ta HayKOBUMMW
KepiBHUKaMW.

MporpamMHi pe3ynbTaT HaBYaHHA 1

MporpamHi pe3ynbTaTu HaB4YaHHA Kypcy "OCHOBM MOMEKYNApHOiI isionorii ioHHMX KaHanis"
BK/1HOYAKOTh!
3HaHHA OCHOBHWX MOHATb MOJIEKYNAPHOT (i3ionorii iOHHUX KaHaniB, BKAKYaKUM 1X QYHKLIT,
MOJIEKYNAPHY CTPYKTYpPY Ta MexaHisMy po6oTu. PO3yMiHHA MeTOAIB eNneKTpoisionorii ta iHWmx
TeXHIK 418 AOCNIAKEHHA IOHHUX KaHaniB Ta X (MYHKLiA B KNiTUHAX. 3HAHHS MexaHi3MiB perynauii
pPo60TN IOHHMX KaHaniB, BKAOYal4uyM (akTopu, WO BNAMBAKOTbL Ha 1X akKTUBaALil Ta iHribiuito.



OcHOBM MONEKYNAPHOT (pi3ionorii ioHHKUX KaHanis

Po3yMiHHSA poni iOHHMX KaHaniB B HEpPBOBIA CMCTeMi Ta iX BMNAMBY Ha HeMpoHanbHy nepegadvy i
noBeAiHKy. HaBWYKM pO3YyMiHHA | aHanisy HayKoBUX cTaTeli Ta AOCAIAKEHb 3 MOMEKYNAPHOI
(hisionorii ioHHMX KaHaniB. HaBMYKKM PO3p06NEHHA Ta BMKOHAHHA €KCMEPUMEHTIB ANS BUBYEHHS
IOHHUX KaHaniB Ta iX (yHKLUiA B KNiTUHaX. HaBMuKM aHanisy ta iHTepnpeTauii gaHux, OTpUMaHuX
Bif, eKCNEPUMEHTIB 3 MOJIEKYNSAPHOT i3ioNorii ioHHUX KaHanis.

Mepenik Tem, 3aBAaHb Ta TEPMiHN BUKOHAHHSA

4. CTpyKTypa HaByas/ibHOT AUCUMUNIHN

- OCHOBY MONEKYNAPHOT (Pi3ionorii ioHHUX KaHanis

KinbKicTb roguH

OuHe 3a04He
No Tema L. ..
BiAAINEHHA BiAfINEHHS

n Mp/C CP N Mp/C CP

3micToBiit moaynb 1. OCHOBM MOneKynsipHoT hi3ionorii ioHHUX KaHagiB

1 BCTyn_ [0 MONEKYNIAPHOT (i3ionorii iIoHHUX 5 0 3 9 0 0
KaHanis

p MemﬁpaHva noTeHuian Ta ioro ponb y 5 0 o} 5 0 n
(YHKLIOHYBaHHI KMiTUHK

3 OCHOBHI Knacu iOHHUX KaHaniB Ta IX MOJieKy- ) 2 6 ) 5 6
nAapHa CTPyKTypa

4 B3aemogia ioHHUX KaHanis 3 ninigamm mem- 5 0 3 ) 0 g
6paH

5 Kaniei kaHanm 2 0 3 2 0 A

6 Hartpiesi kaHanu 2 0 3 2 0 8

7 KanbLlieBi KaHanu 2 0 3 2 0 1

8 XNOpHI KaHanu 2 0 3 2 0 2

3micToBuiAi moaynb 2. OCHOBM MOJIEKYNSPHOI (i3ionorii ioHHMX KaHanis

9 [OHHi KaHanm B Cepui Ta X pofib y perynauii 5 0 3 5 0 o}
cepLeBoT 4iAIbHOCTI

10 |(?HHI KaHanu B HempoHax Ta iX ponb y nepeja- ) 0 3 5 0 3
4i curHany

n Posb iOHHMX KaHaniB B M'A30Bil AifNbHOCTI 2 0 3 2 0 2



OcHOBM MONeKYNAPHOT (Pi3ioNnorii ioHHMX KaHaniB

12 Po/b IOHHMX KaHaniB y 30pOBili cucTemi 2

13 PONb IOHHMX KaHaniB y C/yX0Biil cUCTEMI 2

14 MonekynapHi MexaHi3My akTuBauii Ta iHriby- 5
BaHHA IOHHMX KaHanis

15 dapmakonorisi iOHHUX KaHanis Ta ix 6/10KaTo- )
pis

16 CyyacHi TeXHIKN JOCNIKEHHSA IOHHUX KaHaniB )
Ta X QYHKLiN.

Bcboro roguH: 32

N - Nekuii

Mp/C - MpakTtnyHi / CemiHapm
CP - CamocTiitHa po6oTa

54 32 4 54

Temun cemMiHapCbKUX 3aHATb

Ha3Bsa Temu KinbKicTb
% roAvH
OCHOBHI K/flacu 1I0HHUX KaHasiB Ta iX MO/eKynspHa CTPyKTypa 2
MonekynsapHi MexaHi3Mmun akTusaLil Ta iHribyBaHHA IOHHUX KaHasiB 2
6. CamocTiiHa poboTa
HasBa Temu KinbKicTb
roAvH
BcTyn go monekynapHoi qisionorii ioHHUX KaHanis
UnTaHHA HayKOBOT NiTepaTypn Ta Bifeo MaTepianis, 3
MoB'A3aHMX 3 TEMATMWKOK KypCy, 3 MeTOH MOrIMOeHHSA 3HaHb
Ta po3LWUPEHHS YABNEHb MPO TEMY.
MeM6paHHUIA NOTeHLUian Ta Koro ponb y MYHKLUIOHYBaHHI 3
KNiTUHN
UnTaHHA HayKoBOTNiTepaTypu Ta Bigeo maTepianis,
NoB'A3aHNX 3 TEMATMWKOK Kypcy, 3 METOK MOrnnbneHHa 3HaHb
Tapo3WmnpeHHs YABNEHb NPO Temy.
OCHOBHI KflacK iOHHMX KaHaniB Ta X MONeKynspHa CTPyKTypa 6
UnTaHHs HayKoBOT NiTepaTypu Ta Bigeo maTepianis,
MoB'A3aHNX 3 TeMaTUKO Kypcy, 3 MeTOH NOrnnbneHHa 3HaHb
Tapo3WMNPEHHA YABNEHL NPO TeMY.
B3aemogia ioHHMX KaHanis 3 ninigamMmy memo6paH 3
UnTaHHs HayKOoBOT NiTepaTypu Ta Bifeo MaTepianis,
MOB'A3aHNX 3 TeMaTUKOW Kypcy, 3 MeTOl NOrImbneHHs 3HaHb
Tapo3WUpPeHHs yABNEHb NP0 TeMy.
Kaniesi KaHanw. 3

UnTaHHA HayKoBOT NiTepaTypun Ta Bigeo maTepianis,
MoB'A3aHUX 3 TEMATUWKOK Kypcy, 3 METOK MOrnnbneHHa 3HaHb



OcHOBM MONEKYNAPHOT (Pi3ioNnorii ioHHWUX KaHaniB

10

12

14

15

16

Tapo3LNPEHHS yBNEHb MPO TeMy.

HatpieBi KaHanwu.

UnTaHHA HayKoBOi liTepaTypu Ta Bifeo MaTepianis,
MoB'A3aHMX 3 TEMATMWKOI KypCy, 3 METOI MOrAMG/IeHHA 3HaHb
Ta po3LWNPEHHSA YABNEHb NMPO TeMmy.

Kanbuiesi KaHanu

UnTaHHA HAayKOBOTNiTepaTypn Ta Bigeo maTepianis,
MOB'A3aHMX 3 TEMATMWKOK KypcCy, 3 MeTOH MOrIM6IeHHA 3HaHb
Tapo3LWNPEHHSA YABNEHb NPO TeMmy.

XNOpHi KaHanu

UnTaHHsA HayKoBOT NiTepaTypn Ta Bigeo maTepianis,
MOB'A3aHNX 3 TEMATUKOK Kypcy, 3 MEeTO NOrnnbieHHs 3HaHb
Tapo3LWMPEHHS YABNEHb NPO TeMy.

IOHHI KaHann B cepui Ta iX ponb y perynauii cepuesoi
[isNbHOCTI.

UuTaHHA HayKoBOTNiTepaTypn Ta Bigeo maTepianis,
MoB'A3aHMX 3 TEMATMWKOK Kypcy, 3 MeTOH MOrnnbneHHa 3HaHb
Tapo3WNPEHHS yABNEHb NP0 TeMmy.

IOHHI KaHann B HelipoHax Ta iX po/ib y nepejadi curHany.
UnTaHHA HayKoBOT NiTepaTypu Ta Bigeo maTepianis,
MOB'A3aHMX 3 TEMATWKOW Kypcy, 3 MeTO MOrIM6AEHHA 3HaHb
Tapo3WUPEHHA yABNEHb NP0 TeEMY.

Pofb iOHHWX KaHaniB B M'A30Bil AiNbHOCTI

UunTaHHA HayKOBOTNiTepaTypun Ta Bifeo MaTepianis,
NoB'A3aHMX 3 TEMATMWKOK Kypcy, 3 METOK MOrIMOEHHA 3HaHb
Tapo3WmnpPeHHs ySBNEHb NPO TeMmy.

Ponb iOHHMX KaHaniB y 30pOBiil cUCTEMI

UnTaHHA HayKoBOT NiTepaTypu Ta Bigeo maTepianis,
MoB'A3aHNX 3 TeMaTMWKOK Kypcy, 3 MeTOK MOrnnbneHHs 3HaHb
Tapo3WNPEHHS YSBNEHb NPO TeMmy.

Ponb iOHHUX KaHaniB y CMyX0Bili CUCTEMI.

UnTaHHs HayKoBOTNiTepaTypn Ta Bigeo maTepianis,
MOB'I3aHNX 3 TeMaTMWKOK Kypcy, 3 MeTOK MOrnnbneHHa 3HaHb
Tapo3WmnpPeHHs ySBNeHb NPO TeMy.

MonekynsipHi MexaHi3aMu akTuBaLii Ta iHriOyBaHHSA IOHHUX
KaHanis.

UunTaHHA HayKOBOT liTepaTypu Ta Bifeo MaTepianis,
MoB'A3aHNX 3 TeMaTUKO Kypcy, 3 MeTOl NOrnnbneHHsa 3HaHb
Tapo3WNPeHHA yABNEHb NPO TeMmy.

dapmakonoria iOHHUX KaHaniB Ta iIX 6/710KaTopiB.

UuTaHHsA HayKoBOTNiTepaTypu Ta Bifleo maTepianis,
MOB'A3aHUX 3 TeMaTUKO Kypcy, 3 MeTOH NOrnnbneHHsa 3HaHb
Tapo3WUPeHHs YABNEHb NP0 TeMmy.

CyuacHi TeXHIKN AOCNifKEHHA IOHHUX KaHaniB Ta X PYHKLiN.
UnTaHHA HayKoBOI liTepaTypu Ta Bifleo maTepianis,
NOB'A3aHMX 3 TEMATWKOK KypCy, 3 METOK NOTIMONEHHS 3HAHb
Tapo3WmnpeHHs ySBAeHb NPO TeMmy.

Bcboro roguH

%

Cle]

e

54



OcHOoBM MONEKYNAPHOT (hi3ionorii ioHHKWX KaHanis

CuncTtema OUiHIOBaHHSA

YCHe onnTyBaHHA Ha CeMiHapCbKMX/MPaKTUUHNUX 3aHATTAX (1-10 6anis), 060B’A3KOBI MOAY/IbHI
ONUTYBaHHA 3a TecToBOK cucTeMoto (0-30 6anis 3a Mogynb). 3aoxouytodi 6ann (1-5 6anis)
MOXYTb 3aCTOCOBYBATMUCb MPU €KCNPec-0nuTyBaHHI B Npoueci Nekuii (Ha po3yMiHHSA Ti cyTi), 3a
NPUCYTHICTb Ha nekyii 1 6an. MigcymkoBuid TecT (3anik) - 40 6anis. CymapHa oLiHKa 3a Kypc
(hOpMYETLCH, BUXOAAYM 3 MAKCUMasbHOT KinbKoCTi 6anis - 100. OTpumaHa B Takuid Cnoci6 ouiHKa €
MiCYMKOBOI 3a/1iKOBOIO.

Posnogin 6aniB, Ki 0OTPUMYIOTb acrnipaHTu

MOTOYHNIA KOHTPO/b Ta caMOoCTiliHa poboTa MigcymkoBuii via
TecT (3anik) y
3micTtoBuin mogynb 1 3micToBuin Mmogynb 2
100
TI T2 T3 T4 T5 T6 T7 T8 T9 THO TW T12 T13 T14 T15 T16 THT10
33 55 5 3 3 3 55 3 3 8 3 3 5 40 100
CemecTpoBa aTecTauia acnipaHTiB
LLlkana ouiHOBaHHA: HalioHanbHa Ta ECT8
Cyma banis 3a BCi OuiHKa 3a HaLioHaNbHOK LIKa/O
BUAM HaByanbHOT  OuiHka ECT8 .
. . 4N 3aniky
LiANbHOCTI
90-100 A
85-89 B 3apaxoBaHo
75-84 C
70-74 n
60-69 E
35-59 EX He 3apax0BaHO 3 MOX/IUBICTHO MOBTOPHOIO
CKNnajaHHs

He 3apax0oBaHO 3 060B’A3KOBUM MOBTOPHUM

0-34 E BUBUEHHSAM ANCLUNNIHN

3aCBOEHHA acnipaHTOM MNPOrpaMHOro matepiany 3MiCTOBOrO MOAYNS BBAXA€ETbCA YCMILIHUM, AKLLO
PENTUHIOBa OLiHKA A0r0 CTaHOBUTb He MeHLUe, HXK 60 6aniB 3a 100-6a1bHOKO LLIKAOH.

JopaTkoBi yMOBU JOMYCKY A0 3aiKy:

Y pasi BUHUKHEHHSA CMipPHUX NUTaHb WOAO He AOMYCKY acnipaHTiB O CeMEeCTPOBOi artecTawil, BOHU
BUPILLYIOTLCA IEKTOPOM AUCLMMIIIHU CMiNbHO i3 3aBigyBayem Kaenpu.

MoniTnka HaBYanbHOI AUCLUNIHN



OCHOBM MONEKYNAPHOT (Pi3ioNorii ioHHUX KaHanis

BigBigyBaHHS 3aHATb € 000B'A3KOBMM A5 BCiX acnipaHTiB.

MponyLeHi KOHTPO/IbHI 3aX04N MOXHA MepecknacTu y BU3HaA4YeHW BUKNajayeM Yac 3 [03BONY
3aBifyBava kadeapu. AcnipaHTu, AKi B NOTOYHOMY CEMECTPi Masy MPONYCKU 3aHATb i 40 MoyaTKy
eK3aMeHaLLiiHOT cecil He 3acBOINM MaTepian NPONyLWEHNX TEM i po3aiNniB 3MiCTOBUX MOAYNiB
HaByYa/SIbHOT AMCLUMIHW Ta He nojann 06rpyHTOBaHe NMUCbMOBE MOACHEHHS NPUYUH MPONYLLEHUX
3aHATb, 10 CEMEeCTPOBOT aTtecTalii 3 BignoBigHOT AUCUMNAIHWN He AONYCKAlThCS.

AKageMiyHa o6poYecHicTb. HopMn eTUYHOT NoBeAiHKK

MoniTuka Ta NPMHUMNKN aKagemivyHOT JO6POYECHOCTI BU3HAYeHI 3aKOHaMWN Y KpaiHW.

HopMu eTMYHOT NoBeLiHKM acnipaHTiB i NpauiBHUKIB BU3HAUYeHi CTaTyToM, BiAMNOBIAHUMY
3aKOHamu, Nif3aKOHHMMW aKTaMu YKpaiHu Ta BiANOBIAHUMW MONOXKEHHAMMU HCTUTYTY.
Mpouefypa 0CKapXXeHHA pe3ynbTaTiB KOHTPOIbHUX 3aX0fiB

AcnipaHTU MarTb MOX/IMBICTb NIAHATW OYy[b-fKe MUTaHHSA, SKe CTOCYETbCA NpoLesypu
KOHTPO/IbHNX 3aX0fiB Ta 04iKyBaTH, L0 BOHO Oyfe pO3rfaHyTO 3rigHO i3 Hanepes BU3HAYEHUMHN

npouesypamu.



