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BCTYII

HapuanpHa pucuuiuiina «BHYTPIIHBOKJIITMHHMNA TPaHCHIOPT i cekpewis» €
CKJIa/IOBOIO OCBITHBO-HAYKOBOI MpPOTpaMu MIATOTOBKU 3/100yBadyiB BHILOI OCBITH CTYIIECHS
nokTop (inocodii eanysi 3nans 09 bionoris 3a cneyianvricmio 091 biomoris Ta 6i0xiMmis.

Jlana aucuMIUTiHA € TUCITUILTIHOIO 3a BHOOpOM acmipartiB 3a creyiansnicmio 091
«blonoris Ta Gioximisy.

Buknanaerscst y 3 cemectpi Il poky HaBuaHHs B acmipanTypi B 00cs3i — 120 rox (4
kpeoumu ECTYS) 30kpema: nexyii — 20 200, npakxmuuni po6omu — 20 200, camocmitina poboma
— 80 200. Y kypci nepeadadeHo 3 zmicmogux mooyi. 3aBepuIyeTbCcsl BUBUYCHHS JUCIUILTIHA
3aJ1iKOM.

1.1. MeTa qucUMILTiHU — TIOTJIMOJICHHS 3HaHb aCMIPAHTIB CTOCOBHO 3araJiIbHUX MPUHITUIIIB
TPaHCIOPTHUX MPOLECIB BCEPEAMHI KIITUHU Ta CEKpellii, OCHOBHUX THUIIB CEKpelii Ta
TPAHCIIOPTHUX HAMPSAMKIB KJIITHH.

3aBranHs:

— TOTAUOJICHHS YSBJICHHS PO MEXaHI3MHU BHYTPIIIHEOKIITUHHOTO TPAHCIIOPTY;

— O3HaWOMJICHHS 13 cHeHU(pIYHUMH OCOOJIMBOCTAMH Ta TUIIAMHU TPAHCIIOPTHHUX
HanpsIMKIB Ta TPOLECIB Yy CEpeuHl KIITHHH;, PO3KPUTTS TOJIOBHHX THUIIIB
KJIITUHHOI cekpelii Ta 0coONMMBOCTEN iX (PYHKI[IOHYBAaHHS,

— (dopMyBaHHSA Yy acMipaHTIB ySABJIEHHS MMPO HAWCyYaCHIII HATPAMKH O10JI0TTYHOT
HAayKd Ta HOB1 MPUHLMIIM, MIAXOAU Ta METOAU JOCITI/DKEHHS, a TaKOX Ipo
CYKYNHICTh HayKOBUX Taiy3ei, SKI MaloTh BIJHOIIEHHS JO BHBYEHHS
MEXaHI3MIB CEeKpeIlii Ta BHYTPIITHLOKIITUHHOTO TPAHCIIOPTY.

B pe3ynpraTi BUBYCHHS HaBYAIBHOI AUCHUIUIIHK Yy 3700yBadiB MarmTh OyTH
chopMmoBaHi:

Inmezpanvna komnemenmuicmo (IK): 3patHicTh po3B’sI3yBaTH KOMILIEKCHI
3aBIaHHS B rajy3i 010J10Tii y mporieci MpoBeaeHHS JOCIIIHUIIPKO-1HHOBAIIMHOI TisIIHOCTI,
110 Tependaydae MepeocMICICHHS HassBHUX Ta CTBOPCHHS HOBHX IIUTICHUX 3HAHb, OBOJIOIHHS
METOJIOJIOTIEF0 HAYKOBOI Ta HAYKOBO-TICNATOTiYHOI JiSUTBHOCTI, TIPOBEACHHS CaMOCTIHHOTO
HAYKOBOTO JIOCIIDKEHHS, PE3yJbTaTH SKOTO MalOTh HAyKOBY HOBH3HY, TCOPETUYHE Ta
MpaKTHYHE 3HAYCHHS 1 IHTETPYIOTHCS Y CBITOBHM HAYKOBUH MPOCTIpP Uepe3 MmyOmiKaliii.

3azanvni komnemenumuocmi (3K):

3KO01. 3natu Ta po3yMiTH MPEAMETHY 00JIaCTh Ta PO3YMITH MPO(deCiiiHy AiSUTbHICTD.
3K02. bytu 37aTHIM MpaItoBaTH B MiXKHAPOJTHOMY KOHTEKCTI.

3K03. bytu 31aTHIUM pO3pOOIISITH Ta YIPABIATUA TPOCKTAMH.

3K04. byTu 37aTHUM MOTHBYBATH JIFOACH Ta pyXaTHCs BIIEpPE/.

3K05. bytu 31aTHUM OLIIHIOBATH Ta 3a0€3MevuyBaTH SKICTh BUKOHYBAHUX POOIT.

3K06. bytu 37aTHIM MpaIoBaTH aBTOHOMHO Ta B KOMaH/Ii.

Cneuianoni (haxoei, npeomemni) komnemenmnocmi (CK):
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CKO1. 3patHicTh aHami3yBaTH SIBHINA Ta MPOIECH 3 TOYKH 30pYy (yHIAMEHTaIbHHX
3araJbHOHAyKOBUX NPUHLMIIB 1 3HaHb, aJEKBATHO 3aCTOCOBYBAaTH KOHLENTYyaJlbHI Ta
METO/I0JIOT14HI 3HAHHS B TaiTy31 010J10r1i.

CKO2. 3naTHIiCTh BUSBIATH, (OPMYITIOBATH Ta BUPIIIYBAaTH MPOOIEMH JTOCITITHUIIBKOTO
XapakTepy B Trairy3i 010JI0Tii, OLIHIOBATH Ta 3a0e3MeuyBaTH SIKICTh JAOCTIKEHb, 30KpemMa, 1
MDKIUCIUTITIHAPHUX.

CKO3. 3aaTHicTh KpUTUYHO aHAII3yBaTH, OI[IHIOBATH 1 CHHTE3yBaTH HOBI iJ1ei.

CKO4. 3narHicTh iHIIIIOBATH, TUIAHYBATH 1 3IMCHIOBAaTH KOMIUIEKCHI OpHTiHAIbHI
JOCTIXKEHHS, AOCATaTH HAyKOBUX PE3yJIbTaTIB, Kl MalOTh OYTH ONPWIIIOJHEHI Y HAYKOBUX
BUJIAHHSIX.

CKO5. 3natHicTh 00MpaTH METOAM Ta KpUTEpil OLIHKK JOCHIIKYyBaHUX (PEHOMEHIB
Ta TPOILECIB B Tayly3l 010JIOTIi BIAMOBIIHO 0 LUJIEH Ta 3aBJaHb HAYKOBOTO JOCIIIKEHHS.

CKO06. 3naTHicTh 3acTOCOBYBAaTH CydacHi IH(OpMaliifHI TexXHoJorii, 0a3u AaHHX,
€JIEKTPOHHI pPecypcH, CIieliali3oBaHe MpOoTrpaMHe 3a0e3MEeUeHHs Y HAYKOBIM Ta HaBYAJIbHIN
TISTIBHOCTI.

CKO7/. 3patHicTh 1HILIIOBATH, pO3pOOJIATH, peasli3oBYBaTH KOMIUIEKCHI 1HHOBAIlIHI
MIPOEKTH.

CKO08. 3parHicTh ONPWIIOAHIOBATH pE3yNbTaTiB HAYKOBHMX JIOCHIKEHb B YCHIH 1
MUCHMOBIN  ¢opMax BIANOBIAHO JO HAIIOHAIBHUX Ta MDKHAPOAHUX CTaHIApTIB Yy
aKaJIeMIYHIM CIJIBHOTI Ta CYCHUIBCTBI.

CKO09. 3gaTHicTh TOTPUMYBATHUCh €TUYHUX PUHIIUIIB, aKaJeMI4HOi T0OpPOYECHOCTI Ta
aBTOPCHKOTO MpaBa B HAYKOBUX JOCIIHKEHHAX Ta HAYKOBO-TEIAroriyHIN JisSIbHOCTI.

CK10. 3partHicte  chopmyBaTM  CHCTEMHHMH  HAyKOBUW  CBITOIUVISA — Ta
3arajqbHOKYJIBTYpHUN KPYro3ip, HABYATUCH YIPOJOBK KUTTS.

CK1l. 3patHiCTh BHUKOPHCTOBYBATH 3aKOHOMIPHOCTI Ta CyYacHI JIOCSTHEHHS
MOJICKYJIIPHOI TE€HETHUKH, KIITHHHOi Oiojorii, 010TeXHOJIOTii y TO€IHaHHI 3 Cy4YaCHUM
IHCTpYMEHTapPIEM IS TOCTIKCHHS O10JIOTIYHUX CHCTEM Ta TMPOIIECIB.

B pesynbTari BUBYEHHS HABYAJIbHOI IUCHUIUIIHU acHipaHT MOBUHEH:

PHO1. Maru KoHIIeNITYaJIbHI Ta METOAOJIOTIUHI 3HAHHS 3 0610J10Tii 1 Ha MEXI1 MPEeIMETHUX
rajry3ei, a TakoK JOCIITHALIbKI HABUYKH, JOCTATHI JJIs IIPOBEJACHHS HAYKOBUX 1 IPUKJIaTHUX
JOCITIJPKEHb Ha PiBHI CBITOBUX JOCSATHEHb 3 BIAMOBIAHOTO HAMPSMY, OTPUMAaHHSI HOBUX 3HaHb
Ta/a00 311HiICHEHHS 1HHOBAILIIA.

PHO02. BinsHO mpe3eHTyBaTH Ta OOTOBOPIOBATH PE3YJIbTATU JIOCIHIKEHb, HAYKOBI Ta
MpUKIaaHI TpodaeMu OloJIoTii JAEepKaBHOKO Ta 1HO3EMHOK MOBaMH, KBali(iKOBaHO
BiI0OpakaTu pe3ysbTaTH JOCTIHKEHb Y HAYKOBUX IMyOJIKAIlsIX Y HAYKOBHX BUJIAHHSX.

PHO03. ®opmynioBaT i MepeBipsITH TiMOTE3H; BUKOPUCTOBYBATH Ui OOTPYHTYBaHHS
BHUCHOBKIB HaJIe)KHI JOKa3M, 30KpeMa, pe3yJabTaTH aHalidy [DKepen JITeparypw,
eKCHepPUMEHTAIbHUX ~ JOCHI/KEHb  (ONMUTYBaHb, CIOCTEPEXKEHb, EKCIIEPHUMEHTY) 1
MaTeMaTUYHOTO Ta/a00 KOMIT FOTEPHOTO MO/IETIOBAHHS.
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PHO04. Po3po0nsaTi Ta AOCHIIKYBaTH KOHLENTYyallbHI, MaTEMaTU4HI 1 KOMII IOTEpPHI
MOJIENI MPOLIECIB 1 CUCTEM, €()EKTUBHO BUKOPUCTOBYBATH iX JJIsi OTPUMAaHHS HOBHMX 3HaHb
Ta/ab0 CTBOPEHHS 1HHOBALIMHUX MPOIYKTIB y 010J0Tii Ta JOTUYHUX MIKIUCLMILTIHAPHUX
Hanpsmax.

PHOS. IInanyBaT 1 BUKOHYBAaTH €KCIIEPUMEHTaJIbH1 Ta/a00 TEOPETUUHI TOCTIIKEHHS 3
Oloyorii Ta JOTUYHUX MDKIUCHUUIUIIHAPHUX HAMPAMIB 3 BUKOPUCTAHHSIM CYy4acHOTO
THCTPYMEHTapilo, KPUTUYHO aHANI3yBaTU pe3yJbTaTH BIACHUX JOCTIIKEHb 1 pe3yibTaTH
IHIIUX JOCTITHUKIB Y KOHTEKCTI BChOTO KOMIUIEKCY CYYaCHUX 3HAHb IIOJIO JOCITIIKYBaHOL
poOIeMH.

PHO06. 3acTtocoByBaTH Cyd4acHi IHCTPYMEHTH 1 TEXHOJOTIi MOIIyKYy, OOpOOJeHHs Ta
aHanmi3y iH(popmallii, 30KpemMa, CTaTUCTUYHI METOJIM aHaJI3y JIaHUX BEJIMKOro o0csry ta/ado
CKJIQJTHOT CTPYKTYpPH, CIeliai3oBaHl 0a3u TaHuX Ta iHPOpMaIliitHI CHCTEMH.

PHO8. ['mu6oko po3yMiTu 3arajibHi NPUHIUIN Ta METOJM O10JOTYHUX HAayK, a TAKOXK
METOJIOJIOTII0 HAYKOBHUX JOCIIKEHb, 3aCTOCYBATH iX y BJIACHUX JOCHIDKEHHSIX Yy cdepi
010J10T11 Ta Y BUKJIQJAIBKIN TPAKTHUIIL.

PH10. Matu 4iTki cyyacHi YSBJI€HHS NpPO CTPYKTYpY, TOHKY CTpPYKTypa T€HiB,
€BOJIIONII0 TEHETUYHUX cucTeM KiiTuH, OlocuHTe3 [IHK, mexanizMu Ta 3akOHOMIpHOCTI
nepeaadi reHeTuyHoi iHdopmallii Bif KIITHHU J0 KIITUHH, BiJl TTOKOJIHHS JO TOKOJIHHSA,
EKCIIPECiio TeHIB, 110 MPOSBIISIIOTHCS B KOHKPETHUX O3HAKAX 1 BIACTUBOCTSIX KITITHH; METOIU
BUBYCHHS HYKJIETHOBHX KHCIIOT Ta PO3POOJICHHS HOBHUX METOMAIB 1 OIOTEXHOJOTIH IS
NPAKTUYHOTO BUKOPUCTAHHSI.

Micue TUCHUIUTIHM (8 CMPYKMYPHO-N02IUHIL cCXeMi nid2omosKu axisyie 8iono8ioH020
Hanpsamy ni02omosKu,).

Hapuanbna qucrumiina « BHyTpilIHBOKITITHHHUHN TPAHCIIOPT 1 CEKPEIisH» € HaBYATbHOIO
JTUCITUTIIIIHOIO MPOTPaMM MiATOTOBKH 37100yBaviB BHIIOiI OCBITH CTYIEHs AOKTOp (iocodii
eanysi snanwv 09 bionoris 3a cneyianvuicmio 091 bionoris Ta 6ioxiMis 32 BHOOPOM acIipaHTiB.

«BHYTPIITHBOKITITUHHUMA TPAHCIOPT 1 CEKpEIlis» € AUCIUILUIIHOI0, IO IMOTIHOIIoE
0a30Bi ySBJIEHHS PO YCMAIKyBaHHS BIACTUBOCTEH OpraHi3MiB, sIKl HE OB’ s3aHI 31 3MIHOIO
HykieoTuaHoi mocmigoBHocTi JIHK, 1 MOokyTh OyTH HE MpsMO, a OIIOCepeIKOBaHO 3aK0I0BaH1
B TCHOMI.

3B’A30K 3 IHIIMMH JUCHHUILIIHAMM.

OCHOBOIO /11 BUBUEHHSI HABYAIBHOT JUCIUIUTIHA « BHYTPITHBOKITITHHHUN TPAHCIIOPT
1 CEeKpellis» € YHIBEPCUTETChKI TUCIUILTIHA «MoekyispHa Oioorisy, « KimituaHa 6i010T1s»,
«l"enernkay, «l'icTosoris», 000B’I3KOBI JUCHMILTIHM «[ €HOMHA 1H)KEHEpis Ta CHHTETHYHA
OioJoris», « ApXITEKTypa IUTO- Ta HyKJIEOCKeNneTy Ta Mopdorenes Kimitia», « CTpyKTypHa Ta
(GyHKITIOHAIbHA TEHOMIKAY.

HaBuanpHa mucriuruiina «BHYTpINTHBOKIITUHHUMA — TPAHCIOPT 1  CEKpemis» €
JTUCIUIUIIHOIO 32 BHOOpPOM acmipaHTa B CHUCTEMI MIArOTOBKU 3700yBadiB BHIOI OCBITH
cTynens noktop ¢imocodii ramysi 3uans 09 bionoris 3a cnemniansHicTio 091 Bionoris Ta
OloxiMisl.



IPOI'PAMA HABYAJIbHOI JUCHUILJIIHU
3micToBuii Moay.ab 1. 3aranbHi NPUHIMIHN BHYTPIIIHbOKIITUHHOTO TPAHCIIOPTY

Tema 1. BHyTpilIHbOKITIITHHHI KOMIIAPTMEHTH Ta COPTYBaHHS NpoTeiHiB (12 200.)

Tunu membpannux ymeopensb Kuimuuu. Eeonoyiiine noxoodceHHs pisHUX opzauen i
no8’s3aHi 3 HUM 0CObIUBOCMI Mpancnopmy. Xapaxmepucmurxa MemopaH KiimuHHUX Op2aHei.
Q@yHKyii opeanen i no8'sa3anull i3 HUMU MPAHCNOPM.

Tema 2. Tunu TpaHCHOPTHUX MEXaHI3MIB BcepeAMHl KIITUHU. CUTHaIUM COPTYBAaHHA
(po3mi3HaBaHHs) MPOTEiHIB, 10 TPAHCTIOPTYIOThCS. PenenrropHi nporeinu (12 200.)

Tpancnopm uepez eopoma (Gated transport). Tpancmembpannuii mpancnopm.
Besuxynapnuii mpancnopm. Tunu memopannux xananie (éopim). Tpanciokamopu npomeinis.
Membpanni nocepeOnuku mpancnopmy.

Onuc ma cmpykmypa CUSHAIbHUX NOCAI008HOCMeEN PO3NI3HABANHS nNpomeinig. 1 0106Hi
munu peyenmopHux npomeinie. MexaHizmu opeanelbHO20 pPO3NI3HABAHHA mMaA adpecayii
npomeinie. 2 munu cueHanié copmyeanus 6 npomeinax. CucHaibHa NOCNIO0BHOCMb MdA
CUCHATIbHUL namdy.

3microBuii Moay/b 2. OcoOiaMBOCTI BHYTPIIIHBOKIITHHHOIO TPAHCHIOPTY MIX PI3HUMHU
TUTIAMU OpraHes

Tema 3. MexaHi3Mu TPaHCIIOPTY MOJIEKYJT MK ITUTO3051eM Ta siapoM (18 200.)

byoosa xomnnexc soepnux nop. Cuenan sdeproi noxanizayii. Mexanizm 0ii Ran I'T®as3a.
Mexanizm sadepnozo excnopmy. Peeynayis mpancnopmuozo anapamy sopa. Kowmpons
eKxcnopmy iPHK. Ponv XpOMaAmuHy 68  pecyarayii  aKmMueHOCmi 2€eHI8.

Tema 4. TpancnopT NPOTEiHIB 10 MITOXOHAPIH Ta xmopormiacTis (12 200.)

Mexanism pobomu komnaekcy TOM. Mexanism pobomu romniaexcy TIM. Ponw
mpanciokamopie OXA. Mexaunizm imnopmy mimoxouopianvHux npomeinie. Tpancnopm
npomeinie y 6HympiuiH Memopary wu misxcmemopannuil npocmip. Tpancnopm npomeinia y
nIacmuou.

Tema 5. Ilepoxcucomu Ta iMmnopt npoteinis (18 200.)
Ponv nepoxcucom 6 pocaunax ma meapunnux kKiimunax. Ponv nepoxcucom 6
mpancnopmi npomeinie. CueHanbHa noCcii008HiCMb cneyughiuna 00 nepoKCUCOM.

Tema 6. Poisib ETIP y Tpancniopri nporeiniz (18 200.)

Tunu npomeinis, wo mpancnopmyromscs y EIIP. Mexanizmu imnopmy npomeinig y
EIIP. Cuenanvnuii nenmuo posniznaganus. byodoea nopu npomeiny-mparnciokamopa.
Ilaxysanns (Folding) pezudoenmnux npomeinie EIIP. [ nikosunosanns  EIIP  npomeinis.
byoisnuymeo noositinoeo ninionoco wapy memoparu EITP.

3micToBuii Moayab 3. MexaHi3MH €H0COMATBHOTO TPAHCIIOPTY

Tema 7. MexaHi3Mu €HIOCOMAIBHOTO Ta BHYTPIIIHBOKIITHHHOTO TpaHcmopry. [lokpuHi
npoteinu ta aganrepu (18 200.)
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Tunu eHOOCOMANbHUX MPAHCNOPMHUX WINAXI6. 3a2anvHi NPUHYUNU BE3UKVIAPHO20
mpancnopmy. Bukopucmanns piznux munié noxpusis y eesuxyasipuomy mpancnopmi. Ponb
BHYMPIUWHbOKIIMUHHUL KOMAAPMMEHMIE Y OI0CUHMEMUYHOMY MAa eHOOYUMOSHOMY ULTIAXAX.

Tunu nokpusnux npomeinie. Mexanism 30upanns Kiampunosux ee3uxyi. Cmpykmypa
KIampuHo8020 NOKpugy. Inwii npomeinu noxpugy KIampuHoux 6e3ukyil. 30upauHs ma
pO30UpanHs Kiampunoeo2o noxpusy. Pezcynayis npoyecié OpYyHbKYSaHHA ma GUOANEHHS
NOKpusy 3 noeepxti eesukyi. Ponv ounaminy 6 npoyeci 8iopugy K1ampuHosoi e3uKyiu 6io
memopanu. COPI- ma COPII-se3ukynu.

Tema 8. Perymnsiiist Hanps MKy MeMOpaHHOTO TpaHCHIOPTY 3a jornomororw ['Tda3z rta SNARE-
npoteinis (12 200.)

Konmponws 36upanus noxpusy eezuxyn za oonomozoro monomeprux 1'TDaz. Mooenw
gdopmysanns COPII-6e3uxynu. Tunu SNARE-npomeinie y knimuni. Mexanizm 63aemo0ii v-
SNARE ma t-SNARE. Mexaunizm po3’eonanns  komniekcie SNARE-npomeinu, wo
83aemooiromo. Mexanizm Oucoyiayis nap SNAR-npomeinie 3a oonomozcoro NSF nicia
3AUMMSL NOGHO20 3MUMML MEMOPAH.



CTPYKTYPA HABUYAJIBHOI JUCHUILIIHA
TEMATUYHUHN IIJIAH JEKIIH,
MPAKTUYHUX 3AHSATH, CAMOCTIMHOI POBOTH

KiapkicTs Toann
Ne H - E
a3Ba JieKIl =
o " : | |
) s @)
(="
= =
3micmosuit mooyns 1
3azanvHi npuHyunu 8HYMPIUHbOKATMUHHO20 MPAHCNOPMY
L Tema 1. Buympiwnvokiimunni — Komnapmmenmu  ma | 2 2 8
COpMYyBanHs NPomeinie
Tema 2. Tunu mpancnopmmuux Mexanizmie 6cepeouni Kiimunu. | 2 2 8
2 Cuenanu copmysanHs (po3nizHa8anHs) npomeinis, ujo
mpancnopmyromuca. Peyenmopui npomeinu
Pa3zom 3a 3micmoeum mooynem 1 4 4 16

3micmosuit mMooyns 2
Ocobnusocmi 6HYymMpiUHbOKIIMUHHO20 MPAHCHOPMY MIdHC PISHUMU MUNAMU OP2aAHE]L

3 Tema 3. Mexanizmu mpancnopmy MONEKyL Midc yumosonem ma 3 3 12
A0pom
4 | Tema 4. Tpancnopm npomeinie 00 MimoxoHOpIll ma X10poniacmie 3 3 12
5 | Tema 5. Ilepoxcucomu ma imnopm npomeinis 2 2 8
6 | Tema 6. Ponv EIIPy mpancnopmi npomeinie 3 3 12
Pazom 3a 3micmosum mooynem 2 11 11 44
3micmosuit Mmooy 3
Mexanizmu eH0ocomanbHO20 MPAHCROPMY
Tema 7. Mexanizmu enoocomanvHoz2o ma 3 3 12
7 BHYMPIUHbOKIIMUHHO20 mparcnopmy. [lokpusHi
npomeinu ma adanmepu
8 Tema 8. Pecynsayis nanpsamky membpannoco mpauncnopmy 3a | 2 2 8
oonomozorw I'TDaz ma SNARE-npomeitig
Pa3zom 3a 3micmosum mooynem 3 5 5 21
BCBHOI'O 20 20 80

Baranbuuii 06csar — 120 200.(3 kpeoumu ECTS), y ToMy ducii:
Jlexiit — 20 200.

[Tpaktuyni 3anaTTs — 20 200.

Camocriitna po6ota — 80 200.



3MICTOBHH MOJIYJIb 1
3acanvHi npuHyunu HYMpIUHbOKIIMUHHO20 MPAHCNOPIY

TEMA 1. BHYTPIIIIHFOKJIITUHHI KOMITAPTMEHTHU TA COPTYBAHHA ITIPOTEIHIB
(12 200.)

Jlekuia 1. BHYTPIIIHbOKJIITHHHI KOMIIAPTMEHTH TA COPTYBAHHA
IIPOTEIHIB

Ilpakmuune 3auammasa 1 (2 200)

1. Tunu 6HymMpiHbOKATMUHHO20 KOMNAPMMEHMIE.
2. Mexanizmu copmyeanHsi OLIKI8.
3. Pone membpannozo mpancnopmy.

3asoanns ona camocmiitnoi pooomu (8 200.)
Dyukyii OCHOBHUX KNIMUHHUX OP2aHe]l 8 POCIUHHUX MA MEAPUHHUX KILIMUHAX MA 20/106HI
BIOMIHHOCI MIJHC HUMU.

Konumponwvni 3anumannsa ma 3a60anus

Tunu enroMmeMOpaHHUX YTBOPEHbD.

Tunu opranesn 3a CBOiM €BOIOLIMHIM TOXOKCHHSIM.

PizHus Ta xapakTepucTUKU MeMOpaH OCHOBHUX THITIB KIITUHHUX OpTraHell.
bionoriune 3Ha4eHHST MEMOPaHHOTO TPAHCIIOPTY.

Oco060BOCTI Ta TUMH MIKOPTaHEIHLHOTO TPAHCIIOPTY.

agbrwnE

Pexomenoosana nimepamypa:

[1-9]

TEMA 2. TUITU TPAHCIIOPTHUX MEXAHI3MIB BCEPEAMHI KJITHHH. CUTHAJTH
COPTYBAHHS (PO3II3HABAHHSA) IIPOTEIHIB, 1O TPAHCIIOPTVIOTBHCAL.
PELENITOPHI IIPOTEIHU (12 200.)

Jexuis 2. THITH TPAHCIIOPTHHUX MEXAHI3MIB BCEPEHMHI KJIITUHHU. CUTHAJIA
COPTYBAHHS (PO3II3HABAHHSA) IIPOTEIHIB, 1O TPAHCIIOPTVIOTBHCAL.
PELENITOPHI ITPOTEIHH.

Ilpakmuune 3anammsn 2 (2 200)

1. Tunu enympiwunbOKIIMUHHO20 MPAHCHOPMY.
2. CueHanvbHi Mexamizmu mpascnopmy.
3. Peyenmopu.

3asoannsa ona camocmiitnoi po6omu (8 200.)
Monexynsapui nocepednuxku memopannoco mpancnopmy. Tpanciokamopu npomeinie. Onuc
CUSHAIbHOT NOCTIO08HOCII MA NOHAMMSL CUSHATLHO20 NAMY) .
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Konmponohi 3anumannsa ma 3a60aHHA

Tpancmopt uepe3 Bopora (Gated transport).

Tunu memOpaHHUX BOPIT.

MexaHi3Mu TpaHCMEMOPaHHOTO TPAHCIIOPTY.

BesukynsapHuii TpaHCIIOPT

[Tocepennukyu MEMOPAHHOTO TPAHCIIOPTY

Tunu peuenTopHUX NPOTEIHIB

MexaHi3Mu OpraHesIbHOTO PO3Mi3HABAHHS Ta ajpecalii MPOTEiHIB.
Tunu curHaiziB cOpTyBaHHS B IPOTEiHAX

NGO~ LNE

Pekomenoosana nimepamypa:
[1-9]

3MICTOBHH MOJYJIb 2

Ocobnusocmi 6HYymMpiUHbOKIIMUHHO20 MPAHCHOPMY MIdHC PISHUMU MUNAMU OP2aAHE]L

TEMA 3. MEXAHI3MH TPAHCIIOPTY MOJIEKYJI MDK LJUTO30JIEM TA A/[POM (18
200.)

Jexnia 3. MEXAHI3MU TPAHCIIOPTY MOJIEKYJI MDK LTUTO30JIEM TA A/[POM.

Ipakmuune 3anamms 3 (3 200)

1. Byoosa komniekcy s0epHux nop
2. Cuenan s0eprnoi noxanizayii

3. Mexanizm s0eproco excnopmy
4. Kommponw excnopmy iPHK.

3asoanns ona camocmiitnoi pooomu (12 200.)

Qyuxyii ma mexauizmu pooomu Ran ['T@aszu. Peeynayis mpancnopmuo2o anapamy
sa0pa. Ponb xpomamury 6 mpanckpunyii 2eHis.

Konumponwhi 3anumannsa ma 3a60aHHA
1. o Take simepHa opa?
2. CUTHAIHT Ta siIepHE PO3Ii3HABAHHS.
3. TpancriopTHUi anapar sjpa.
4. Ocob6muBocTti po6otn Ran ['Td®a3u nmpu KIITUHHOM TPAHCIIOPTI.
5. Opranizaiis XpoMaTUHY Ta poOOTa IreHiB.

Pexkomenoosana nimepamypa:
[1-9]

Tema 4. TPAHCIIOPT ITPOTEIHIB JJO MITOXOHIPIH TA XJIOPOITJTACTIB (18 200.)
Jexuis 4. TPAHCIIOPT ITPOTEIHIB JJO MITOXOHPIH TA XJIOPOITJIACTIB

Ilpakmuune 3anamms 4 (3 200)

1. Mexanizm pobomu xomniexcy TOM.



2. Mexanizm pobomu komnaexcy TIM.
3. Ponv mpanciroxkamopie OXA.

3asoannsa ona camocmiitnoi pooomu (12 200.)

Mexanizm  imnopmy mimoxouopianvHux npomeinie. Tpancnopm
BHYMPIUHIO MEMOPAHY YU MIDHCMEMOPAHHUL NPOCMIP.

Konmponwhi 3anumannsa ma 3a60aHHA
1. TpaHcOpT NPOTETHIB Y MITOXOHAPII.
2. IMnopTy MITOXOHJpiaJIbHUX MPOTEIHIB.
3. TpaHcnopT NpOTEiHIB y IIACTU/IN.
4. TpaHCHOPT y BHYTPILIHIO MEMOpaHy Y Mi>kMEeMOpaHHUI MpocCTip.

Pekomenoosana nimepamypa:
[1-9]

Tema 5. [TEPOKCHUCOMH TA IMITIOPT ITIPOTEIHIB. (12 200.)

Jlekuist 5. [TIEPOKCUCOMMU TA IMITOPT ITIPOTEIHIB.

Ilpakmuune 3auamms 5 (2 200)

1. Ponwb nepokcucom y pociuHHUX ma meapuHHUX KIimuHax.
2. Ponv nepoxcucom 6 mpancnopmi npomeinis.

3asoanns ona camocmiitnoi pooomu (8 200.)
CueHnanine ma po3nisHasauHs NEPOKCUCOMHUX MEeMOPAH.

Koumponwvni 3anumanna ma 3a60anu
1. TomoBHI QyHKIII{ MEPOKCHCOM.
2. BriacTuBOCTI MEPOKCUCOM Y POCIMHHUX KIIITHHAX.
3. BriacTuBOCTI MEPOKCUCOM Y TBAPUHHHUX KITITHHAX.
4, MexaHi3MH pO3Mi3HABHHS MEPOKCUCOMHOI MEMOpaHH.

Pekomenoosana nimepamypa:
[1-9]

TEMA 6. PoJib EIIP ¥ TPAHCIIOPTI ITPOTEIHIB (18 200.)
Jlekuist 6. POJib EIIP Y TPAHCIIOPTI ITPOTEIHIB
Ilpaxmuune 3anammsn 6 (3 200)

1. Tunu npomeinis, wo mpancnopmyromscs y EIIP.
2. Mexanizmu imnopmy npomeinis y EIIP.

3. CuenanvHuti nenmuo po3nizHABAHHSL.

4. Byoosa nopu npomeiny-mpanciokamopa.

11

npomeinie y
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3asoanns ona camocmiitnoi pooomu (12 200.)
llaxysanns (Folding) pezudenmuux npomeinie EIIP. I nixo3unoeanns EIIP npomeinis.
byoienuymeo noositinozo ninionoco wapy memopanu EIIP.

Konmponwhi 3anumannsa ma 3a60aHHA
1. Knacudikauist npoTeiniB, o TpancnoptytoTrses 10 EITP.
2. Mexanizmu nakyBanss (Folding) pesunentnux nporeinis EITP.
3. Mexanism riikoszmmoBanss EITP mpoToinis
4. Cunre3 Ta OyIBHUIITBO MOABIHHOTO JIMITHOTO HIapy.

Pexomenoosana nimepamypa:
[1-9]

3MICTOBHH MOJIYJIb 3

Mexanizmu eHoocomanbHo020 MPaHcnopmy

TEMA 7. MEXAHI3MHU EHJOCOMAJIBHOIO TA BHYTPIIIHbOK/JIITUHHOI O
TPAHCIIOPTY. IIOKPUBHI ITPOTEIHHU TA AJJAIITEPH (18 200.)

Jekuis 7. MEXAHI3MHU EHIOCOMAJIPHOI'O TA BHYTPIIIHbOKJIITUHHOI' O
TPAHCIIOPTY. [IOKPHUBHI ITPOTEIHU TA AJAIITEPU

Ipakmuune 3anamms 7 ( 3 200)
1. Knacugixayis enoocomanbHux mpaHcnopmHux uLisaxis.
2. Ilpunyunu 6e3uKyiapHo20 mpaHcnopmy.
3. Pi3ni munie nokpueis y 6e3uxyjisapHoOMy MPaHCHOPMI.
4., Ponv  6HYMPIWHbOKIIMUHHUX — KOMRAPMMEHMi6 y  OIOCUHMEMmUu4HOMy mda
EeHOOYUMO3HOMY ULIAXAX.

3asoanns ona camocmiitnoi pooomu (12 200.)

Mexanizm 36upanns kiampurosux ges3uxys. Cmpykmypa Kiampunogoeo nokpusy. [nuii
npomeiHu NOKPUBY KIAmpuHO8UX 8e3uKy. 30upants ma po30upants KiampuHo8o2o NOKpUs).
Pecynayia npoyecie 6pynbKysants ma 8uoaieHHs NOKpUBY 3 N08epxXHi e3uxyi. Ponb ounaminy
6 npoyeci 8iopugy krampurosoi ge3uxynu 6i0 memopanu. COPI- ma COPII-6e3ukynu.

Konmponwvhi 3anumannsa ma 3a60aHHA
1. Crpykrypa MeMOpaHU KIATPUHOBUX BE3UKYIL.
2. MexanizMu 300pKH Ta po30HpaHHs KIATPHHOBOT'O MMOKPHUBY.
3. Tlomyk HOBHX T€HIB, €MIr€HETUYHO CaJICHCOBAHUX MIPH PaKy.
4. Perymsis nporeciB OpyHbKYBaHHS KIIATPUHOBUX BE3UKYII.
5. Pizaumg mixk COPI- Ta COPII-Be3ukynamu.

Pexomenoosana nimepamypa:
[1-9]

TEMA 8. PEIVJALIA HAIIPAMKY MEMBPAHHOIO TPAHCIIOPTY 34
JTOTTIOMOTOIO IT'T®A3 TA SNARE-ITPOTEIHIB (12 200.)
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Jlexuisn 8. PEI'VIIALIA HAIIPAMKY MEMBPAHHOI'O TPAHCIIOPTY 34
JIOIIOMOI'OFO I'T®A3 TA SNARE-ITPOTEIHIB

Ilpakmuune 3auammsa 8 (2 200)
1. Koumponw 36upanus nokpugy 6e3uxyi 3a 00nomo2ow monomepuux I'Tdas.
2. Mooenv popmyeanns COPII-gesuxynu.
3. Tunu SNARE-npomeinis y kiimuni.
4 . Mexanizm 63aemo0ii v-SNARE ma t-SNARE.

3asoanns ona camocmiitnoi pooomu (8 200.)

Mexanism po3’eonanns komnnexcie SNARE-npomeinu, wo 63aemooditomv. Mexanizm
oucoyiayis nap SNAR-npomeinie 3a oonomoeoro NSF nicis 3iumms noHo20 31Ummsi
MeMOpan.

Konumponwvni 3anumannsa ma 3a60anus
1. Turiu SNARE-nipoT€iHiB B KIIITHHAX POCIWH Ta CCaBIIiB.
2. MoxunuBi mexanizmu GopmyBanHsi COPII-Be3uky.
3. MexaHi3Mu 3TUTTS KJIITUHHUX MEMOpaH.
4. Mexanizmu qucouianii map SNAR-npoteinis.

Pekomenoosana nimepamypa:
[1-9]

KonTpoJb 3HaHb i po3noaisi 0ajiB, AKi OTPUMYIOTH 3100yBayi

KoHTpo:1b 311iCHIOETBCS 32 MOy IbHO-PEUTHHIOBOIO CUCTEMOIO.

VY 3micToBuit Momysb 1 (3M1) Bxoasars Temu 1-2, 'y 3MicToBuii Moy 2 (3M2) — Temu 3-6,
y 3MicToBHi MOyJh 3 (3M3) — Temu 7-8 .

By KOHTpOJIIO - TOTOYHUM 1 MiACYMKOBHH.

Ilomounuii konmpons 3AIMCHIOETHCS 1] Yac MPOBEICHHS HaBYaJbHUX 3aHATH 1 Ma€ Ha
METI TEPEeBIPKY 3aCBOEHHS aclipaHTaMHU HaB4YaJdbHOrO Matepiany. dopma NpoBeACHHS
MOTOYHOT'O KOHTPOJIIO IiJ] YaC HABYAIBLHUX 3aHATh: YCHE OMUTYBAaHHS, TUChMOBUN KOHTPOIIb,
TECTOBUM, CAMOOIIIHIOBAHHSI, TEPEBIPKA MPAKTUUYHUX HABUYOK.

OOOB’SI3KOBUM ISl 3aIIKy € BIATpPAIIOBaHHS BCIX NPAKTHYHUX 3aHITh. Y BHIIAJIKY
B1JICYTHOCTI aclipaHTa, BiH MOX€ BIANPAIIOBATH IPOMYIIIEHE 3aHATTSA Y M03aayJUTOPHUI Yac
(TIpormyIeHuX 3aHATh HE MOKe OyTH OLIbIIIe IMOJIOBUHH BiJI 3arajbHOI KUIBKOCTI 3aHSTh).

Oyintosanns 3a hopmamu NOMOYHO2O KOHMPOTIHO. Koegiyienm 2,5
3M1 M2 3M3

Min — 6 Max -10|Min — 12 | Max — 20 | Min — 6|Max — 10
banis banis banis banis banis banu

YcHa ,3"x2=6 | 5"x2=10|,3"x 4= | 5" x4 =|,3"x 2=6|,5" x2 =

BIJIIIOBI/Ib 12 20 10

»3"— MiHIMaJIbHa/MaKCUMAJIbHA OI[IHKY, SIKY MOX€ OTPHMATH CTY/ICHT.

L minimanbHa/MakcuMasbHa 3aJ1iKOBA KiIBKICTh pOOIT UM 3aB/IaHb.
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J171s1 acmiipaHTiB, sIKi HAOpaJI CyMapHO MEHIITY KUTbKICTh OalliB HIXK KpUMUUHO-PO3PAXYHKOBUL
minimym 60 banis, mis 3madi 3a51iKy 000B’SI3KOBE MPOXOPKEHHSI T0IATKOBOTO TECTYBaHHS.
Iliocymkosuii KoHmponb TIPOBOJUTHCA HA OCTAaHHBOMY IPAKTUYHOMY 3aHATTI 1
CKJIA/IA€ThCA 13 CyMHU OalliB YCIX 3MICTOBUX MOJYJIIB.

Ilpu npocmomy po3paxyHk

Yy OmMpUMAaAeEmo:

3MICTOBUIA 3MICTOBUIA 3MICTOBUIA 3anik
MOJyJb | MOZYJIb 2 MOJYJIb 3 (macyMmkoBa
OLIIHKA )
Minimym 15 30 15 60
Maxkcumym 25 50 25 100

Ilpu yvomy, Kinekicme 6anie:
e 1-34 BiamoBiZa€e OIIHII «HE3aJ0BUIBHO» 3 O0OOB’S3KOBHUM IOBTOPHUM BHUBYEHHSM

JTHACHMILIIHY,

IIkasa oniHIOBaHHS aKaAeMiYHOI YCHIIIHOCTI acmi

35-39 BiAMoOBiga€E OLIHIN «HE3aOBIILHO» 3 MOXKIIUBICTIO IOBTOPHOTO CKJIAJIAHHS,
40-60 BiamoBia€ OIMIHII «3a0BITLHO» («IOCTATHHOY);
61-69 BimOBiga€ OLIHIN «3aI0BIJILHOY;
70 - 80 BiamoBigae OIIHII «I00pe»;

81 - 89 BiamoBigae omiHII «100pe» («Iyke 100pe»);
90 - 100 BiamoBizae OLIHI «BIAMIHHOY.

aHTa

PiBens mocsaruens, % /Marks, Orinka O1iHKa 3a HaIllOHAJTEHOIO 3amik
(Oasm 3a OCBITHIO [iSTBHICTb) E€KTC/ECTS mkasoro (Nationalgrade)
90 - 100 A Binminno (Excellent) 3apaxoBaHoO
82 — 89 B noope (Good)
74 - 81 C
64 — 73 D 3a/10BiJIbHO
(Satisfactory)
60 — 63 E
35-59 FX He3anoBiibHO (Fail) He3apaxoBaHO
3 MOJKJIUBICTIO
MTOBTOPHOTO CKJIaTaHHs
1-34 F He3aJ10BiJIbHO
(Fail)
3 000B’I3KOBUM
MMOBTOPHUM BUBYEHHSIM
JUCLIUIUIIHA

MeToau HaBYaHHSA
MeToau HaBYaHHS: MOSICHIOBAIBHO-UTIOCTPATHUBHI, PENPOAYKTUBHUN, MPOOIEMHOTO
BUKJIAJy, YaCTKOBO-TIOUTYKOBUH, TOCIIAHULIBKI.
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