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Onuc HABYAJIBHOI JUCHHUILIIHNA

HaiimenyBanns
MOKa3HUKIB

["a;ry3b 3HaHb, HAIPSIM
MIATOTOBKHU, OCBITHBO-
KBasTi(piKaIiitHUl piBEHb

XapakTepucTuka

HaBYAJILHOI JUCIUAILUIIHA

nenHna gopma
HABYAHHA

3ao04Ha Gopma
HABYAHHA

KinpkicTs kpeauTiB — 1

['any3b 3HaHB
09 biosoris

(umcp i Ha3Ba)

JlucruriiiHa BUIBHOTO
BUOOPY acmipaHTa

(IBA.0S)
Mopynis — 1 CrienianpbHiCTh 1P1K nm’rmom;nj
: : . -1 -1
3MICTOBHX MOJYJIB — 2 (mpodeciiine Cemectp
3arajibHa KUIBKICTb CHpHMy].aaHHff): 2-11 | 2-1
roH - 30 091 - BioJoris Texuii
30 rox. ] 30 rox.
IIpakTHYHi, ceMiHAPCHKI
TwXKHEBUX TOAWH JIJIS 0 rox 0 rox
JCHHOT (hopMHU OCBiTHBO- .Jiaﬁo AToDH :
HaBYAHHS: KBaTi(iKaI[IiHUN PIBEHB: 0 1o Il) % o
aynutopanx — 30 TpeTii (mokTop ¢imocodii) Cahf(;CTiﬁHa o 60?2.1
caMoCTiitHO1 poOoTH 0 ron ’ pO ron

acmiipadTa — 0

Koncyabranii: 0 rox.

Buna xonTposo: 3amik

2
Ca“"

Ipumirka.
CHiBBIOJHOIIEHHST KUIBKOCTI

FOAUH AyAUTOPHUX

1HIMBI1AyaJIbHOI pOOOTH CTAaHOBHUTD:
st ienHoi hopmu HapuauHs — 30/0
st 3a09HOi (hopmu HaBuaHHs — 30/0

3aHIATh O CAMOCTIHHOI 1

2. Meta Ta 3aBJJaHHA HABYAJIBLHOI JMCIUILIIHA

Mera aumcuumiinm B mporeci

BHBUEHHS CHEIIAJILHOL

TUCIHUATUIIHA

. . 2+ . . .
,BHyTpimmHboKmiTHHHa Ca” curHamizamis’ acmipaHTd (OPMYIOTh YSBICHHS PO

poiib ioHIB Ca sk r7100aJbHOTO BTOPHHHOTO TIOCEPEHUKA Y O10XIMIYHUX MpoIecax
kIiTUHU. Po3rasgaerbest posib 10HIB Ca y NMpOTIKaHHI PISHOMAHITHUX O10XIMIYHHMX
npoiieciB. BUBYAIOTHCS MOJIEKYJISIPHI MEXaHI3MU, K1 3a0€3MeUyI0Th HaIXOKEHHS

10 KJITHUH, KOMIIAPTMEHTAI3Alll0 y KIITHHAX Ta IUJIAXA BHUBEACHHS Y
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NO3aKJIITUHHUNA MpocTip. JleTallbHO pO3riasAaloThes CTPYKTypa Ta (PYHKIIS CUCTEM
MaCMBHOTO Ta aKTHBHOTO TPAHCIOPTYBAaHHS I[bOTO KaTiOHAa Ta MOJCKYJISAPHI
MaTOJIOTTYHHUX CTaHIB.

3aBaaHHA:

Cmpyxmypa kypcy: Kype “Buyrpimmboxiitnaaa Ca®* curuamisamis” 3HaifOMATh
acmipaHTiB 13 MexaHi3MaMu oOOMiHy 10oHIB Ca y KiiTHHaX. Y XOJ1 BHBYEHHS
TUCIUIUTIHU aHATI3YEThCS 3HAYEHHS I[bOTO KaTiOHA Ta CHUCTEM, IO 3a0e3MedyloTh
oOMiH 10HIB Ca, y JKUTTEAISUIBHOCTI KJIITUH 32 HOPMH Ta MATOJIOTIYHUX CTaHIiB.
OOroBOpIOIOTHCSI MOXKJIMBOCTI  (PApMAKOJIOTIYHOT KOpEKIii aKTHUBHOCTI CHCTEM
3aJIy4eHUX J0 TpaHCHopTy 1oHiB Ca.

VY pe3ynbTaTi BUBYEHHS HABYAIBHO1 JUCHUILIIHUA aCTIpaHT MOBUHEH

3HATH:

o poJib 10HiB Ca sIK T100abHOTO0 BTOPUHHOTO MOCEPEIHNUKA y 010XIMIYHUX
Mpoliecax KIITUHY;

o OCHOBHI (D13UKO-XIMI4YH1 BJIACTUBOCTI CUCTEM MACHUBHOI'O Ta aKTUBHOIO
TpaHcnopTy 10HiB Ca;

o nopyuieHHs: oOMiHy 10HIB Ca 3a IaToJIOTIH.

BMITH:

BU3HAYATU SIKI €KCIIEPUMEHTAIbHI MIJXOJIU Ta sIKI €KCIIEPUMEHTANIbHI MOl
MOXYTb OyTH BUKOPHCTaH1 JIJisi JOCIIKEHHS! OKPEMHUX acleKkTiB oOMiHy 10HIB Ca y
PI3HHX 3a MOXO/KECHHSM TKaHWHAX.

po3ymirm:
o yomy 10HU Ca € yHIBepCaIbHUM BHYTPIITHBOKIITHHHUM TTOCEPETHUKOM
o Kl TPOIECH Yy KIITHHI BiAOYBalOTHhCS IMMiJ KOHTPOJIEM KOHIIEHTpAIlii

ioH130BaHoro Ca

o (YHKIIOHYBaHHSI SAKUX CHUCTEM KJITUHHU 3a0e3ledye HaleKHH pIBEeHb
ioHi30BaHoro Ca

) SKI METOIWYHI TIJIXOJM 3aCTOCOBYIOTHCS JJIA JOCHIDKCHHS POJI
ioH130BaHOr0 Ca y GyHKIIOHYBaHHI KJIIITUHH.

Micue mucuumutinu (6 cmpykmypHo-102iunitl cxemi Nni020mosKku @axisyie
8i0n06iOH020 Hanpsmy). HauanpHa mucummiina «BHyTpimmHboxmituana Ca®*
CUTHAJTI3AIlIS» € CKJIAIOBOI0 OCBITHRO-HAYKOBOI MPOTpaMH MiJrOTOBKU (PaxiBIliB 3a
TPETIM PpIBHEM BHIIIOT OCBITH, CHeIliani3allis 010XiMisl, OCBITHRO-HAYKOBa Mporpama
091 Biosnorisi.

B Hili BUBUAIOTHCS pOJIb Ta MEXaHI3MU OOMIHY 10HIB Ca y KJIITUHAX 3a HOPMHU
Ta MATOJIOTIYHUX CTaHIB a TAaKOX (hapMaKoJIOridyHa KOPEKI[isl OKPEMHUX HOro JaHOK.
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38’130k 3 iHmEMEH gucnmmutinamu. Kype «BuyrpimmboxmitiEHa Ca’’
CUTHAI3AIls» € CKIIAJOBOIO OCBITHRO-HAYKOBOI MPOTpaMH MiArOTOBKU (haxiBIiB 3a
TpeTiM  piBHEM BuUIIOi OcBiTH «JlokTop dinocodiin, cremiamizamia OioXimis,
OCBITHBO-HaykoBa mporpama 091 «bionoris» 1 HEPO3PUBHO TOB’SI3aHUNA 13 TAKUMHU
JUCHUILTIHAME SIK «O010X1Mish», «MOJIEKYJISIpHA 010J10T151», «(hi3UuHa XIMIsD».

3. Ilporpama HaBYAJIbHOI TUCUMILTIHA
3microBuii MmoayJsb 1.
Tema 1. 3aransHi ysBiIeHHS mpo posb ioHi Ca’* sk yHiBepCAaNbHOTO BTOPHHHOTO
MOCEepPEHNKA.
Tema 2. Ca®* kaHamM mIasMaTHYHOI MEeMOpAHH, CAPKOIIA3MATHYHOTO PETHKYIyMA,
MITOXOH/Ipiil. 3arajibHi BIACTUBOCTI Ta PETYJISALIA aKTUBHOCTI LIX CUCTEM.
Tema 3. Ca” mommu Ta OOMIHHHKM IUIasMaTHyHOi Membpamm, Ca®* mommu
capKoruia3MaTUYHOro peTukyiayma. Cuctemu ooMiny Ca y MITOXOHJIpisiX. 3araibHi
BJIACTUBOCTI Ta PETYJIALlisl aKTUBHOCTI ITUX CUCTEM.

3micToBuii MOaYJIb 2.
. N N 2+ . .
Tema 4. MeToauyHi NiaXoau 10 BUBYEHHS 00MiHYy Ca” y KIIITHUHAX Ta CYOKIITUHHUX
KOMIIaPTMEHTAX.
. . o 2
Tema 5. Buyrpimnsoknituanauii Ca™ Ta cTpec eHI0MIa3MaTHYHOTO PETHKYITYMA.

4. CTpyKTypa HABYAJIbLHOI JUCHMILIIHH

Ha3Bu 3micToBux KinpkicTs roguu
MOJIYJIIB 1 TEM JieHHa opma 3aouna gopma
yCBOT y TOMY YHCI yCBOT y TOMY YHCIT1
0 J|m| Ja | " | c.p 0 J || Ja | 1H | C.p
6 | ol . 6 |
1 2 |34/ 5|67 8 |9/1]|11|12|13
0
Moayas 1
3micToBuii MoayJsb 1.
Tema 1. 3aranbHi 6 6 |00 |0 |0 |6 6 |0 (0 |0 |O
YSIBIIGHHS TIPO POJIb
ioH1B Ca siK
YHIBEpPCaAIBHOTO
BTOPUHHOTI'O
nocepeaHuKa
Tema 2. Ca”’ kanam | 6 6 |0/0 [0 [0 |6 6 (0|0 |0 |0




IIa3MaTU4YHO1L
MeMOpaHH,
CapKOTIa3MaTUIHOT
O PETUKYITyMa,
MITOXOH/IPIM.
3aranpHi
BJIACTHUBOCTI Ta
perysiis
AKTUBHOCTI LIUX

CUCTEM.
Tema 3. Tema 3. Ca”™ 6
OMITH Ta
OOMIHHHUKHU
IJ1a3MaTUYHO1
MeMOpaHu, Ca*
TTOMITH
CapKOTIa3MaTUIHOT
0 pPETUKYITyMa.
Cucremu oominy Ca
y MITOXOHJIPISIX.
3aranbHi
BJIACTUBOCTI Ta
perymsuis
aKTUBHOCTI X
CHUCTEM.
Pazowm 3a 3MicToBUM 16
MoxyJieM 1
BHUH MOAYJIb 2.
Tema 4. Metoanuni 6
MIXOAU 10
BHUBUYEHHS OOMIHY
Ca®"y kiTuHax Ta
CYOKTITUHHUX
KOMITApTMEHTAaX.
Tema 5. 6
BHyTpIlIHBOKTITUHH

o2
nit Ca”" Ta cTpec
€H/I0TITa3MaTHIHOTO




pETUKYyIyMa.

Pazom 3a 3mictoBum | 12
MOJTyJIEM 2

Vceworo rogud | 30 30

o WwWInN -
o
o
o
o
O Wi -
o
o
o
o

5. MeToau HaBYaHHSA
Jlexmii Ta miACYMKOBI 3aHATTS. BUKOpHCTaHHS AWCTAHIIITHOTO HaBYaHHS — 3

3ay4yeHHSM acMipaHTiB 0 OCBITHIX PeCypciB Ta Mi>KHAPOAHOBU3HAUECHUX KYPCIB.

6. MeToau KOHTPOJIIO

IHumannsa 00 niOCymMK06020 KOHMPOJI10:

ok W R

Yomy came Ca®* € yHiBepcaTbHIM BTOPHHHIM [OCEPEIHUKOM.

Konnentparis Ca** y masmi KpoBi Ta B cepenuHi KIiTHHH.

Ca’*-3anexni Ta Ca*'-ayT/IHBi cHCTEMH OpraHizMy.

OOMiH 10HIB Ca y KJIITHHI Ta CUCTEMH, 1110 HOTO 3a0€31eUyIOTh.
EHepronesanexxHuii  TpaHCHOPT Ca* Kpi3b IJIa3MaTU4YHY MeMOpaHy:
notenmian-keposani Ca®*  kamamm; peuernrtop-kepoBani Ca®’  kaHamm;
BTOPHHHHMI MeceHKep-KepoBani Ca’’ kaHamH.

Enepronesanexuuii Tpancropt Ca’* kpisb MeMOpaHy CapKOILIa3MaTHYHOTO
perukynyma:  IPs-inmykoBane BuBimbHeHHs Ca’’; Ca”*-inmykoBame
BuBinsHeHHS Ca”’.

Eneprosanexuuii Tparcropt Ca®* kpisb miasMatinany Mmemopamny: Ca* -momra;
KIHETUYHI Ta KATaJIITUYHI BJIACTUBOCTI CHUCTEMU Mg2+,ATP-3aJI€)KHOFO
tpancriopry Ca®*; perymsmis  axtuBHOCTi Ca’’-mOMIM  MIa3MaTHYHOI
MeMOpaHH; Na*,Ca?*-06MiHHHUK, KiHETHYHI Ta KATAIITHYHI BIACTHBOCTI.
Eneprozanexunii tpancrmopt Ca®* kpisb MeMOpaHy capKoILIa3MaTHIHOTO pe-
THKyTyMa: KiHermuHi Ta KatamitnuHi BiactuBocTi cuctemu Mgt ATP-
samexxHOro  Tpancmopry  Ca®';  perymsmis  aktmBHocti  Ca’*-mommu
CapKOIIa3MaTHYHOTO PETUKYIyMa. Pojb capKoIiIia3MaTHYHOTO PETUKYIyMa y
perymsiiii CKOpO4YEeHHs IJ1aJIeHbKOT0 M’ s13a.

Cucremu, mo 3abesnedyroTs HagxomkenHs Ca®* 1o miToxonmpiit. Bxix Ca®*
Kpi3b 30BHIIIHIO MeMOpaHy MiToxoHmpiit. Bxig Ca®* kpisp BHyTpimHIO
MeMOpaHy MITOXOHIpIH: yHImopTep; cHCTeMa IMBHAKOro 3axorureHHs Ca’';
plaHOIMHOBI KaHAJIH.

10.Cucremy, mo 3aGesmedyiots BuBitbHeHHs Ca’’ i3 mitoxommpiit: Na'-Ca*

+ 2+ . :
AHTUTIOPTED: H -Ca aHTUTIOPTED; 00OpOTHICTH YHIIOPTEPY;
MiTtoxoHpialibHa Opa TPAH3UEHTHOI TPOHUKHOCTI.
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11.Pons mitoxommpiit y Ca®" romeocrasi: edexrtn Ca®* Ha mpomyKyBaHHS
eneprii; epexTH MitoxoHapiansHoro Ca®* ma Ca®* curmamizauiio y KIiTHHI;
poiIs MiToxoHgpiansHoro Ca®* 3a maTosoriii.

12.130otonanii Mmeton.  DiyopecieHTHI 30HAU. BHUKOpPUCTaHHS MPOTOKOBOT
UTOMETPIl Ta KOH(POKATBHOI MIKPOCKOIIIT JJis AOCTIIKeHHST 00Miny 10HIB Ca
y KJIITUHAX Ta CYOKJIITHHHUX KOMITApTMEHTAaX.

13.®apmarieBTHYHI TIpenapaTy, 110 BIUTMBAIOTh HA BHYTPIITHbOKIITUHHUNA OOMIH
Ca®. Crpec capko(CHIO)ILIA3MATHIHOTO DPETHKYIyMa Ta poib ioHiB Ca.
Mo>xHB1 IIJISIXH BiTHOBJIEHHS 00MiHY 10HIB Ca y M’SI30BUX KIIITUHAX.

7. Po3nopiu 0auiB, AKi OTPUMYIOTH aCHipAHTH

[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poboTa Cyma
3micToBuit Moy Nel 3micToBuit Moy b No 2
T1 T2 T3 T4 TS 100
20 20 20 20 20

T1, T2 ... T5 — TeMu 3MICTOBUX MOYJIIB.
IMIxana ominroBanusa: HanioHajabHa Ta ECTS

Ouinka (32 HAMIOHAJBHOI IKAJI0K) /| MiH. 0aJj1 / Makc. baa /
National grade Min. marks Max. marks

Haunionanbna nudepenniioBana mkasna / National differentiated grade

Biamiano / Excellent 90 100
Jobpe / Good 74 89
3anoBunbHO / Satisfactory 60 73
HezanosuisHo / Fail 0 59

HauionanbHa HenudepenniioBana mkamna / National undifferentiated grade

3apaxoBano / Passed 60 100
He 3apaxoBano / Fail 0 59
IIxana EKTC / ECTS grade
A 90 100
B 82 89
C 74 81
D 64 73
E 60 63
FX 35 59
F 1 34




8. KoMmneTeHTHOCTI, IKMX acmipaHT HAa0yBa€ B MPoLeci BABYCHHS TUCHUILTIHA

InTerpainbua
KOMIIETEHTHICTh

3MaTHICT, PO3B’S3yBaTH KOMIUIGKCHI 3aBIAHHS B Taly3i
Oiosiorii y Tporieci MPOBEACHHS JTOCIITHUIILKO-IHHOBAIIHOT
TUSUTBHOCTI, IO Tepeadadac IMepeoCMUCICHHS HAsBHUX Ta
CTBOPEHHS HOBMX IILTICHUX 3HaHb, OBOJIOJIIHHS METOJIOJIOTIEO
HAyKOBOI Ta HAYKOBO-TIEJATOTIYHOI JisTTBHOCTI, MPOBEICHHS
CaMOCTIHHOTO HAYKOBOTO JOCTI/DKEHHS, Pe3yJIbTaTh SKOTO
MAarOTh HAyKOBY HOBU3HY, TCOPETHYHE Ta MPAKTHIHE 3HAYCHHS
1 IHTETPYIOThCS Yy CBITOBHH HAyKOBHI TMPOCTIp depe3
myOJiKaIi.

3arajapHi
KOMIIETEHTHOCTI

3K01. ba3a 3HaHb. 3HaHHA Ta PO3YyMIHHSA MPEIMETHOI
00JacTi Ta po3yMiHHA MPOGECiiHOT AISITHHOCTI.

3K02. IaTerpoBaHicTh. 3JaTHICT,  MpallOBaTH B
MDKHApPOJIHOMY KOHTEKCTI.

3K03. KepyBaHHs mnpekTaMu. 3AaTHICTH PO3pOOJATH Ta
YIPABJISITH HAYKOBUMH IMPOEKTAMHU.

3K05. Kputuunicte.  37aTHICTh  OIIIHIOBAaTH  Ta
3a0e3neuyBaTh AKICTh BUKOHYBAHHUX POOIT.

Coenianbhi  (¢axosi,
NpeIMEeTHI)
koMneTeHTHOCTI (CK)

CKO05. HaykoBe MucCIeHHS. 3JaTHICTb  BHSBIISTH,
dbopMyIIIOBaTH Ta BUPIIITYBaTH MPOOJIEMH JTOCIITHUIIBKOTO
XapakTepy B Tairy3i 010J0rii, OIiHIOBAaTH Ta 3a0e3MeuyBaTH
AKICTh IOCTIKEHbB, SIK1 TPOBOJISITh.

CKO06. IniniatuBHICTb. 3JATHICTh 1HILIIOBATH, PO3POOIATH
1 peani3oByBaTH KOMILJIEKCHI 1HHOBAIIMHI TPOEKTH B
010J10T1i Ta JOTUYHI 0 HET MIKIUCUUIUTIHAPH]I TPOEKTH.
CKO7. Etuunicte. 3maTHICTH JOTPUMYBATHUCh ETHUKH
JIOCITIJIKEHB, a TAKOXK MPaBUJI akaJeMIqHOi JOOPOUYECHOCTI
B HAYKOBUX JOCHIIPKCHHSAX Ta HAYKOBO-TICIAroT1uHIi
TISUTBHOCTI.

CKO08.  CucremaruuHicTb.  31aTHICTH  copmyBaTu
CUCTEMHHUN HAyKOBUW CBITOTJISA Ta 3arajlbHOKYJIbTYPHHM

KpyTo3ip.

9. I[Iporpamui pe3y/jibTaTH HABYAHHS

PHOl. Maru xoHuenTtyajqbHI Ta METOJOJOTIYHI 3HAHHA 3 O10JOrii 1 Ha Mexi

NpeAMETHUX Taldy3ed, a TakoXX JOCIIIHUIIBKI HABUYKH, JOCTATHI ISl MPOBEICHHS

HAyKOBHX 1 MPUKJIQJHUX JOCIIIKEHb Ha PIBHI CBITOBUX JOCSTHEHb 3 BIAMOBIIHOTO

HanpsMy, OTpPUMaHHs HOBUX 3HaHb Ta/ab0 3/11CHEHHS 1HHOBAIII}.
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PHO3. ®opmyntoBatu 1 nepeBipATH T1IOTE3H; BUKOPUCTOBYBATHU JIJIsi OOIPYHTYBaHHS
BHUCHOBKIB HAaJIe)KHI JIOKa3HW, 30KpeMa, pe3ylbTaTh aHami3y JDKEpeN JITepaTypH,
EKCIIEPUMEHTAJIbHUX JOCTIKEHb (OMUTYBaHb, CIOCTEPEKEHb, EKCIEPUMEHTY) 1
MaTeMaTUYHOTO Ta/ab0 KOMIT FOTEPHOTO MOJICITIOBAHHS.

PHOS5. 3natu mnpami mnOpoBiAHMX — 3apyODKHUX BUYEHHX, HAYKOBI IIKOJIW Ta
dbyHIaMeHTalIbHI TIpalli y raiay3i JOCHIKEHHS, (HOpMyITIOBaTH METY BJIACHOIO
HAYKOBOTO JOCIII>KEHHS.

PHOS. [InanyBatu 1 BUKOHYBaTH €KCIIEPUMEHTAIBHI Ta/ab0 TEOPETUYH1 JOCITIHKEHHS
3 010JI0T11 Ta JOTUYHUX MIKIUCUUIUTIHAPHUX HAMPSAMIB 3 BUKOPUCTAHHAM CYYacHOTO
IHCTpYMEHTapil0, KPUTHYHO aHaJI3yBaTH pE3yJIbTaTH BIACHUX JIOCIIHKEHb 1
pe3yNbTaTH IHIIUX JIOCHIJHHUKIB y KOHTEKCTI BCHOTO KOMIUIEKCY CYYaCHHX 3HAHb
11010 JOCJIIKYBaHOT IPOOJIEMHU.

PH11. Po3pobnsiti Ta peayi3oByBaTH HAyKOBI Ta/ab0 1HHOBAIiWHI MPOEKTH, SIKi
JAI0Th MOXJIMBICTh IEPEOCMUCITUTH HAsIBHE Ta CTBOPUTH HOBE IILJIICHE 3HAHHS Ta/a00
npodeciiiHy mpakTUKy 1 po3B’sI3yBaTH BaXJIMBI TEOPETUYHI Ta MPAKTUYHI MPoOIeMu
OioJiorii 3 JOTPUMAHHSIM HOPM aKaJeMIYHOi €TUKH 1 BpaxyBaHHSIM COILIAJbHUX,
€KOHOMIYHMX, €KOJIOTIYHUX Ta MPABOBUX ACTIEKTIB.
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