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niaroToBku Gaxisuis Apyroro (MarictepcbKoro) piBHsi BHIOI OCBITH
rajy3i 3Haib 22 «Oxopona 310poB’s»
cneniaabHocti 228 «[lexiaTpis»

OGroBopeHO Ta yXBajeHO 3aTBepIKEHO

Ha METOJMYHOMY 3acijlaHHi MeToauuHOI0 KOMICi€r (aKyabTeTy
kadenpu 6100i3uKu {HO3eMHHX CTYIEHTIB

[Iporokon Ne 9 [Tporokon Ne 4

Bin «30» TpaBus 2023 p. Binx «31» TpaBus 2023 p.

3aBi Kadenpu ["010Bg MeTOAMYHOI KOMICIT

npodecop Poman PADVIIA , __ nouent Tersna €IIIEHKO



PO3POBHUKU ITPOI'PAMMU:
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n.0.H., mpodecop, 3aBimyBau Kadeapu MeIUYHOT
OioJorii, mapasuTosorii Ta reHeTMKHU JIbBIBCHKOTO
HaI[lIOHAJTBHOTO MEIUYHOTO YHIBEPCUTETY I1MEHI
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BCTYII

IIporpama BUB4YEHHSI HABYAJIBHOI JUCHUILIIHA
«Meau4uHa i Oiosoriuna Qizuka»
BIJIITOBITHO JI0 OCBITHRO-MIPO(ECIHHOT TPOTPAMH OpY2020 (MA2icmepcbKo2o) pieHs
raiy3i 3HaHb 22 «OxopoHa 300po8’si»
cnemiaabHOCTI 228 «llediampisn»
OCBITHBOI MPOTPAMU Mazicmpa nediampii.

Onuc HaBYAJIBLHOI JUCUUILIIHA (AHOTALIN).

Busuenns qucruruiinu «MeauuHa ta OiosnorigyHa (i3uka» Ja€ 3HaAHHS MPO
Gbi3uyH1 Tporecu Ta (HI3UKO-XIMIYHI SBUIA B O10JIOTTYHUX CEpPEOBHUINAX, BILUIUB
30BHIIIHIX YUHHUKIB Ha OpraHi3M JIOJWHU, (PI3WYHI OCHOBH JIarHOCTUYHUX 1
(d1310TepaneBTUYHUX METOJIIB, Kl 3aCTOCOBYIOTBCA Yy MEAULMHI, 30KpeMa Yy
neaiaTpii.

«MenuuHa Ta OilojoriyHa (izuka» € OAHIE 3 (QyHIAMEHTaJIbHUX
3arajbHOOCBITHIX AMCIMIUIIH, IO CKJIAJAal0Th TEOPETHUYHY OCHOBY IIJAITOTOBKHU
JikapiB-mieaiaTpiB. 3TiIHO HABUAJBHOrO IUJIaHy JucuuIuiiHa ‘“‘Meaudna Ta
OioyoriuHa (i3uka” BHUBYAETHCS HAa TMepuioMy pouli HaBuaHHs. [Iporpamy
JUCLIUILTIHY TIOIJICHO Ha 2 PO3IiIn:

Poznin 1. biodizuka 610710TTYHUX CUCTEM.

Poznin 2. is i3uyHuX YMHHHUKIB Ha XUBHUM opradizMm. DizudHi OCHOBH
METO/I1B MEANYHOI Bi3yasi3allii Ta Teparii.

VY posmini 1 BuUBYAKOTHCS O10TEPMOJIMHAMIKA, €JIEMEHTH MOJICKYJISPHOL
0iodizuku, Oiodi3uka KIITHHHHX TPOLECIB 1 CKJIAJHUX CHCTEM, 30KpeMa
OloJOTIYHUX MeMOpaH, reHepallii Ol0MOTeHIIaliB, KPOBOHOCHOI 1 AMXalbHOT
CUCTEMU, CEHCOPHUX CUCTEM, MOJIEKYJISIPHI MEXaH13M KIIITUHHUX MPOLECIB.

Y po3aini 2 po3rasgarOTh  MEXaHI3MHU  J1ii  YMHHUKIB  30BHINTHBOTO
CEpeIOBHUIIA HAa OPTaHI3M JIIOJUHU: MEXaHIYHUX XBUJIb, CJICKTPOMArHiTHUX XBUJIb
pI3HMX  Jlanma3oHIB Ta [apaMmeTpiB, HEWOHIZYyIUOro Ta  HOHI3yHYOro
BUMNPOMIHIOBaHHA. TakoX BUBYAIOTHCS (HI3WYHI MPUHIUIKM METOMIB A1arHOCTUKU
Ta Tepamii, MeIUYHE eJEeKTPOHHE OoOJagHaHHA JJi1 MEAUYHOI Bi3yasi3allii,
peecTpariii Ta Teparii.



Crpykrypa KinbKicTh KpeauTiB, roinH, 3 HUX Pik Bun
HABYaJIbHOI Bceboro AyIUTOPHHX CPC | HaBYaHHA |KOHTPOJIIO
TACHUILTIHA Jlexuiii | Ilpak- ceMecTp
(rom.) | THYHHX
3aHATH
(rom.)
Ha3zBa 4 xkpenuTH 16 44 60 I kype icmur
JUCIHMILIIHU: / (L 1II
Menununa Ta 120 ron. ceMecTpH)
OiosioriuHa
¢pizuka
Po3oinie 2
3a ceMecTpaMu
Po30in 1 2,0 8 22 30 I kypce
KpeauTu / @, 1l
60 roa. ceMecTp)
Po3oin 2 2,0 8 22 30 I kypc
Kpeaurtu / (IT cemectp) icmur
60 rox.
IIpeaMeToM BHBYEHHS HABYAJBHOI JAMCHUILIIHM «MeauuHa Ta

Oiosioriuna ¢izuka» € (Qi3uyHl Mporecu, MO BIAOYBAIOTHCS y O10JOTTYHHX
CUCTEMaX, BIUIMB 30BHINIHIX YMHHHUKIB HA >KHUBUW OpraHizaM Ta (i3UdHI OCHOBHU
J1arHOCTUYHUX 1 (1310TepaneBTUYHUX METO/IIB, K1 3aCTOCOBYIOTHCSl Y MEIUIIHMHI.

MikaucuMniiHaApHi 3B’ I3KH:

Hapuanbna nucruruiina «MeauyHa Tta OlosnorivyHa (hi3uKay IHTETPYEThCS 3
TaKUMH JTUCIHUIUTIHAMH:

MenuuHa 0107101181, MAPa3UTONIOT1s, TEHETUKA;

MennyHa XiMmis;

HapuanbHa quctumiina «MeaudHa Ta 6iosioriyHa (pizuka 3akiagae OCHOBU
BHUBYCHHSI CTYJICHTAMHU TaKUX JUCIUILTIH:

Bionoriuna ximis;

bioopraniuna ximis;

®diz10J107114;

[TaTodiziomoris;

I"icTomoris, UTOIOTIS Ta €eMOPIOJIOTs;

Menuuna iHpOpMaTHKA,

[IponeneBTHKA BHYTPIIIHBOI METUIINHU;

I'irieHa Ta exonoris;

Pamionoris;

Od¢ranbmororis;

OTOpUHOTAPUHTOJIOTIS1.




1. MeTa Ta 3aBIaHHSA HABYAJLHOI JUCIUILIIHHA

1.1. Mertoro BHKIaZaHHSA HaBYAJIbHOI AUCHUIUIIHM <«MeanuHa Ta O10JIOTiYHA
bi3uka» € morauOJeHHS 1 BIOCKOHAJICHHS 3HaHb, BMIHb 1 MPAKTUYHOTO PO3YMIHHS
010(13UYHUX TMPOIECIB Y >XMBOMY OpraHizMmi; (pi3MUHMX METOJIB J1arHOCTHKH
3aXBOPIOBaHb 1 JIOCTIKEHHS O10JIOTTYHUX CUCTEM; BIUIMBY (i3WYHUX (haKTOPIB Ha
OpraHi3M JIFOAWMHU TMpU 1i JIIKyBaHHI; (PI3UMYHUX BJIACTUBOCTEH MaTepiaiiB, SKI
BUKOPHUCTOBYIOTHCSI B MEJIMIIMHI, 30KpeMa y memiaTpii; (i3UMYHUX BIACTUBOCTEH 1
XapaKTEPUCTHK OTOYYIOUOTO CePEAOBHIIIA.

1.2. OCHOBHMUMH 3aBIaHHSIMHU BUBUCHHS IUCIUILIIHU “Meaudna Ta OionoriuHa
¢bi3uka” € BUBYCHHS:
v’ 3aranpHAX (Qi3UYHEX Ta 0i10(I3MYHUX 3aKOHOMIPHOCTEH, IO JIekKaTh B
OCHOBI JKHTTEIISIIILHOCTI JIFOUHH;
v pi3MYHEX OCHOB Ta O0iO(i3MYHMX MeXaHi3MiB [ii 30BHIIIHIX YHHHHUKIB
(MOMIiB) HA CUCTEMU OPTaHi3MYy JIIOIWHH;
v’ (pi3MYHUX SABUIL, Ki JI€XKATh B OCHOBI JIarHOCTHYHUX 1 (i3ioTepaneBTHIHIX
(JIiIKyBaJIBHMX) METO/IIB, 1110 3aCTOCOBYIOTHCSl Y MEIUYHIN TTPAKTHIII.

1.3. KommneTeHTHOCTI Ta pe3yJibTaTH HABYAHHA, (POPMYBAHHIO SIKUX CIIpUSIE
JUCHUIUTIHA (B3a€EMO3B 130K 3 HOPMATHBHUM 3MICTOM IMiATOTOBKU 37100yBadviB
BUILOT OCBITH, C(POPMYJIbOBAHUM Yy TEPMIHAX PE3yJIbTATIB HABYAHHS B OCBITHBO-
npodeciiHiil mporpami).

3rilHO0 3 BUMOTaMU OCBITHBO-TIPO(ECIHHOI MpOrpaMH TUCIUIUIIHA 3a0e3revye
HAOYTTA CTyJICHTAaMHU KOMHEmeHnHOCH ell:

— IHmMez2panbHa.

31aTHICTh 3aCTOCOBYBaTH HaOyTl 3araibHi 1 ()axoBI KOMIETEHTHOCTI
JUIS BUPIMIGHHS CKJIaAHUX 3ajad mpodeciitHol MisIbHOCTI JTKaps-
nejiaTpa Ta MPAKTUYHUX MPOOJIeM y Taldy3l OXOpPOHH 3J0pOB'St Ha
BIJIMOBIIHIA Tocaai, cdepa 3acToCcyBaHHS SKUX TiependadeHa
BU3HAYCHUMH TEpeikaMl CHHAPOMIB Ta CHUMIITOMIB 3aXBOPIOBaHb,
HEBIAKJIAIHUX CTaHiB, (i310JIOTIYHUX CTAHIB Ta 3axBOPIOBaHb, IO
NOTPeOyIOTh 0COOJIMBOI TAKTUKH BEJICHHS MAIlIEHTIB; JA0OPATOPHUX Ta
IHCTpYMEHTAJILHUX JOCIIPKeHb, MEIWYHMX MAaHIMYJAIild; TUTaHb
CYZIOBOi Ta BINCHKOBO1 €KCIIEPTU3U Ta/ab0 3M1MCHEHHSI 1HHOBAIIIM.
31aTHICTh PO3B’SI3yBAaTH CKJIAJIHI 3a]1a4l, y TOMY YHCI1 JOCTIAHUIIBKOTO
Ta IHHOBALIIMHOTO XapakTepy y chepi MeauIuHu (meaiaTpii). 31aTHICTh
MIPOJIOBXKYBATH HaBYaHHS 3 BUCOKMM CTYIICHEM aBTOHOMII.

— 302QbHIL:
3K1 3maTHICTh 10 a0CTPAKTHOTO MUCJICHHS, aHATI3Y Ta CUHTE3Y.
3K 2 31aTHICTh BUATHUCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSAMU.
3K 3 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlIsX.
3K 4 3HaHHA Ta PO3yMIHHS MPEIMETHOI ramy3i Ta po3yMiHHs MpodeciitHol

TISUTBHOCTI.



3K5
3K 6
3K 7
3K 8
3K9
3K 10

3K'11

3K 12

3MaTHICTH JI0 ajanTaiii Ta Jii B HOBIM CUTYyaIlii.

31aTHICTh IPUHAMATH OOTPYHTOBAHI PIILICHHS.

31aTHICTH MpaIfOBaTH B KOMaH/II.

31aTHICTE O MI>KOCOOMCTICHOI B3aeMOIi1.

31aTHICTh CIUJIKYBAaTUCh 1HO3EMHOIO MOBOIO.

31aTHICT ~ BUKOPHUCTOBYBAaTH  1H(OpMaIiiHI 1  KOMYHIKaIliifH1
TEXHOJIOTI].

3aTHICTH 10 TOIIYKY, OMPAIlOBaHHS Ta aHali3y iHpOpMaIli 3 pi3HUX
TOKeped.

BusnaueHicTp 1 HAMOJErIMBICTG IMIOAO IIOCTaBJICHMX 3aBIaHb 1
B3SITUX 00OB’SI3KIB.

- cneyianvHi (paxosi, npeomemni):

OK 2

®K 10
OK 17

31aTHICTh A0 BU3HAYEHHA HEOOXIJHOrO MEepeniKy JIabopaTOpHUX Ta
IHCTPYMEHTAJIbHUX JOCTII)KEHb Ta OL[IHKH iX pPe3yJIbTaTIB.

34aTHICTb 10 BUKOHAHHS MEIMYHUX MAHIMYJISIIH.

3[aTHICTh 10 OIIHIOBAHHS BIUIMBY HABKOJMIIHBOIO CEPEAOBHINLA,
COLIIAJIbHO-EKOHOMIYHUX Ta O10JIOTTYHUX JIE€TEPMIHAHT Ha CTaH 3/I0POB’s
iHauBiAyyMa (y T.4. JITEH 1 MJITKIB), CiM 1, TOMYJISALIII.

Jletamizaiis KoMmeTeHTHOCTeW BiamoBimHo 1m0 neckpuntopiB HPK y dopwmi
«Marpuiii KOMIETEHTHOCTEM.



MaTtpuus KOMIIETEeHTHOCTEeM

Ne | KomnereHTHiCTH 3HanHg YmMminng Komynikanis ABTOHOMif Ta
BiANoBiZaJIBLHICTD
InTerpajbHa KOMIETEHTHICTH

3/1aTHICTh 3aCTOCOBYBATH HaOyTi 3arayibHi 1 (paxoBi KOMIETEHTHOCTI JJI BUPIMICHHS CKJIAIHUX 3a1a4 nmpodeciitHol AisUTbHOCTI JIiKaps-reaiarpa Ta
NPaKTUYHUX MPOoOJeM y Taly3i OXOpPOHHM 3J0pOB'Sl Ha BIANOBIAHINA mocali, chepa 3acToCyBaHHSA SKUX NepeadaueHa BU3HAYCHHMH IIE€peslikaMu
CHHJPOMIB Ta CUMIITOMIB 3aXBOPIOBaHb, HEBIJKIJIATHUX CTaHIB, (i310J0TIYHUX CTaHIB Ta 3aXBOPIOBaHb, 10 MOTPEOYIOTH OCOOJUBOI TAKTUKH BEACHHS
HaImieHTiB; 7a00paTOPHUX Ta IHCTPYMEHTAJIBHHUX JOCTIKeHb, MEIMYHUX MAHINMYJALiH; MUTaHb CYIOBOi Ta BIMCHKOBOI eKCHepTH3W Ta/abo
3M1MICHEHHS 1HHOBAI[IN.

3MaTHICTH PO3B’SA3yBaTH CKJIAIHI 3a/adi, y TOMY YHCII JOCTIIHUIBKOTO Ta 1HHOBAIIMHOTO XapakTepy y cdepi memununu (memiarpii). 31aTHICTH
MPOJIOBXKYBATH HaBUAHHS 3 BUCOKUM CTYIIEHEM aBTOHOMII.

3arajbHi KOMIETEHTHOCTI

1 3naTHICTE 110 a0CTPaKTHOTO 3Haru: Bwmitu: BcranosmoBatu Biamo- | Hectn  Biamosigaib-
MUCJICHHS, aHaJli3y Ta CUHTE3Y, | CIOCOOM  aHami3y, CHHTE3y Ta | MPOBOJUTHU aHami3 | BigHi  3B’S3KM  JUISL | HICTh 32 CBOEYacHE
3/IaTHICTH BUUTHCS 1 | MOJaMBIIOTO CydyacHOTro HaBuaHHS. | iH(opMmarlii, NpUAMaTH | JOCATHEHHS IIJICH. HAaOyTTsI  Cy4yacCHHX
OBOJIOJIIBATH CYy4aCHUMH 0o0rpyHTOBaHI1 pillIeHHS, 3HaHb.
3HAHHSIMH. HaOyBaTW Cy4acHi 3HaHHS.

2 | 3maTHICTH 3aCTOCOBYBAaTH 3Ha- 3Hatu: Bwmitu: 3po3yminie 1 HenBo- | Biamosinatu 3a
HHS B IPAKTHUYHUX CUTYyallisIX. | CHeEIiali30BaHl KOHLENTYyalbH1 pO3B’sI3yBaTH CKJIAJHI 3a- | 3HAYHE JIOHECEHHS | IPUMHATTA pIlUIeHb Yy

3HaHHS. madi 1 mpoOiieMH,  SKi | BTACHUX  BHCHOBKIB, | CKJIJHUX YMOBAX.
BUHUKAIOTh y MNpOoQeciiiHiil | 3HaHb Ta MOSCHEHb, 110
TiSUTBHOCTI. iX OOIPYHTOBYIOTH 110
¢daxiBuiB Ta Hedaxis-
iB.

3 | 3HaHHS Ta PO3YMIHHS TMpe- 3HaTu: BwmiTu: 3natHicTh edektuBHO | Hectn  Biamosinanmb-
METHOI Tajy3i Ta pPO3yMIHHA | CTPYKTYpY mpodeciiiHoi aisnb- | 3aiiicHioBatH  npodeciiiHy | opMyBaTH KOMYHiKa- | HICTh 3a mpodeciii-
npodeciitHol AISUTHHOCTI. HOCTI. IISITBHICTh, M0 MOTpeOye | MiHY  CTpaTeriio  y | HUA PO3BHUTOK, 37aT-

OHOBJIGHHS Ta iHTerpauii | mpodeciiHii JisUTb- | HICTB JI0 MOJAJBIIOTO

3HaHb. HOCTI. npodeciiiHOro  HaB-
YaHHS 3 BUCOKUM PiB-
HEM aBTOHOMHOCTI.

4 | 3narHicTh 10 aganrarii Ta gii B 3HaTH: Bwmitu: Bzaemonisitu 3 mmpo- | Hectu BIIIOBia-
HOBIH cuTyarii €JIEMEHTH BUPOOHUYOT Ta | popmyBaru e(peKTUBHY | KUM KOJIOM oci0 (KO- | IbHICTh 3a TpHUid-

colianbHOI ajganTarii Ta (aKTOpH | CTpaTerito 0COOHUCTICHOT | JIerH, KEpiBHUIITBO, | HATTS PIIIEHb.

yCHiIHOI ajanTarmii g0 HOBOTO

ajanTarlii 10 HOBUX yMOB.

daxiBimi 3 IHIUX Ta-




CEpPEeIOBHIIIA.

ay3ed) TpuU  BUHHK-
HEHHI HOBUX CHTYaIliid
3 eJeMEHTaMH Hele-

pendadyBaHOCTI.
31aTHICTh MpUWMATH OOTPYH- 3Haru: BwmiTu: BuxopucroByBatu Hectu BiamoBigaib-
TOBaHE PILICHHS; MPALIOBATH B | TAKTUKY Ta CTPATEril0 CHUIKYy- | IpudMaTH  OOTPYHTOBAHE | CTpaTerii CHUIKYBaHHS | HICTh 3a BUOIp Ta
KOMaH/i; 3/1aTHICTh 70 | BaHHS, 3aKOHM Ta  CHOcOOU | pilIeHHA, OOUpaTh CHO- | Ta HABUYKH MIDKOCO- | TAKTHKY CIOCO0Y KO-
MIXKOCOOHMCTICHOT B3aeMOi. KOMYHIKATUBHOI MTOBEIIHKH. cobu Ta cTparerii cmin- | OucTicHOI B3aeMO/Iii MYyHIKaIii
KyBaHHA Ul 3a0e3ledyeHHs
e(peKTUBHOI KOMaHIHOI po-
6oTH.
31aTHICT CHUIKYBaTHCh 3Haru: Bwmitu: BuxopucroByBaru Hectun
1HO3€MHOI0 MOBOIO. OJIHY (IEeK1IbKa) IHO3EMHHUX MOB. | 3aCTOCOBYBATH 3HAHHS | IHO3EMHY  MOBY Y | BIANOBIJANbHICTH 3a
1HO3eMHOT MOBH. npodeciiHii BUKOPHUCTAHHS
JISUTBHOCTI. 1HO3eMHOi MOBH Y
npodeciitHii
JISUTBHOCTI.
31aTHICTh  BHKOPUCTOBYBATH 3Haru: Bwmitu: BuxopucroByBatn iH- | Hectrn  BiamoBijganb-
iH(popMariifHi 1 KOMyHiKaliiHi | iHpopMaliifHI 1 KOMYHIKalilHI | BAKOPUCTOBYBATH 1H(QOpMa- | popMalliiiHi Ta KOMyHi- | HICTb 332 PO3BHTOK
TEXHOJIOT1I. TEXHOJIOT1], 1110 3aCTOCOBYIOTbCA y | I[IHHI Ta KOMYHIKalilHI | KaliiiHl TexHoJyorii Yy | mpodeciiHuX 3HaHb
npodeciifHiil AisUTBHOCTI. TEXHOJIOTIT y mpodeciitHiil | mpodeciiiniii JUsUTb- | T4 YMiHb.
ramysi, 10 notpedye | HOCTI.
OHOBJICHHS Ta 1HTerpamii
3HaHb.
31aTHICTh 10 MOLIYKY, 3HaTH: Bwmitu: BukopucroByBaTu Hectu
OTpAIlIOBaHHS ~ Ta  aHaN3y | CHOCOOM TIONIYKY, OIpPAIfOBaHHS | MPOBOIUTH TOMIYKY, | pi3H1 CrocoOu | BIAMOBIAAIBHICTh 3a
iH(popMarii 3 pi3HUX JKEpell. Ta aHanizy iHpopmarii OTpalllOBaHHA Ta aHaNli3y | ONpalfOBaHHSI yIIpaBIIiHHSA
1H(popmarii 1H(hopmarii. iH(popMalli€ro.
Busnauenicte 1 Hamoneriu- 3HaTH: Bwmitu: BcranosmoBatn  MiK- | Bigmosimatu 3a sikic-
BICTh  HIOJI0  TOCTaBJCHUX | OOOB’SI3KM Ta MNUISXM BUKOHAHHS | BUBHAYUTH METY Ta 3aBJa- | OCOOMCTICHI 3B’S3KHM | HE BHKOHAHHSA IIOC-

3aBJIaHb 1 B3ITUX 000B’SI3KIB.

IIOCTAaBJICHUX 3aBAaHb.

HH:A 6YTI/I HAIIoJCrJInBUM Ta

JJIA C(I)CKTI/IBHOFO BU-

TaBJICHHUX 3aBJaHb

CYMJIIHHUM TIpM BHKOHAHHI | KOHaHHA 3aBJaHb Ta
000B’sI3KiB. 000B’SI3KiB.
CruenianbHi ((paxoBi) KOMIIETEHTHOCTI
3maTHICTE [0  BU3HAYEHHS 3HaTH: Bwmitu: OO6rpynToBano Bubupa- | Hectu Biamosimanb-
HEOOXIJTHOTO Nepeniky | BIuIMB  (PI3MYHUX UYWHHHKIB HA | aHAJI3yBaTH pe3yJbTaTH | TH Ta OLIHIOBATH pe3y- | HICTh 3a TNPUHHATTS




1abopaTOPHUX Ta | OpraHi3M JIFOAWHH, CTAaHJAPTHI | TOCIIiKEHb. JIBTATHU JOCHIKEHb. pIllIEHHs IIOA0 OIli-
THCTPYMEHTAITLHUX METOJIMKH TIPOBEJCHHS Jabopa- HIOBAHHS PE3YIIbTATIB
JOCIIIJDKEHb Ta OIIIHKM iX | TOpDHUX Ta  1HCTPYMEHTaJIbHUX JTIOCJIIKEHb.
pE3YJIbTATIB. JIOCTT JPKEHb.

3maTHICTh 70  BUKOHAHHS 3Haru: BwmiTu: O6rpynroBano (opmy- | BinmosinanbHiCTh,
MEIUYHUX MAHITYJISIIH. 6i0¢i3uKky poOoTH OprasiB i cuc- | aHami3yBaTu 0i0(]i3uyHI MO- | BaTU Ta JOBECTH /IO Ma- | CAMOCTIHHICTB.

TEM OpraHi3My JIOJAUHH.

Ka3HUKH POOOTH OpraHiB i
CHCTEM OpraHi3My JIOJUHHU.

mieHTa, (axiBIiB BHUC-
HOBKH IIOA0 HEOOXIJ-
HOCTI IPOBEJICHHS Me-
JUYHAX MaHITYIISIIT

3maTHICTE OO  OLIHIOBAHHSA
BIUTUBY HaBKOJIMIITHHOI'O
CEpPE/IOBHIIIA, coliajgbHO-

€KOHOMIYHUX Ta OlOJOrYHUX
JETEPMIHAHT Ha CTaH 3JI0POB’s
IHIUBITYyMa, CIM’1, ITOMYJISIIIT.

3Haru:
¢bakTopu HABKOJIMILIHBOTO
Cepe/ioBUINa,  sIKIi ~ HEraTHMBHO
BIUIMBAIOTh HAa 3JI0pOB’S  Ha-
CEIICHHSI.

Bwmitu:
OLIIHUTH cTaH HaBKO-
JUITHBOTO CEpEeOBHUINA Ta
HEeTraTuBHI (DaKTOPH BILTUBY
Ha 3710pOB’4.

dopMmyBaTH BHUCHOBKH
IIOZI0 CTaHy 30pOB’d
HaceJeHHs, Ha IiJCTaBl
JaHUX TIPO 3B’SI30K 3
(hakTOpaMH HaABKOJIMIII-
HBOTO CEePEIOBUIIIA.

Hectn Bimmosimanb-
HICTh 3a MpaBUJIbHI
BUCHOBKH IIOJI0 He-
TaTUBHOTO  BILUTUBY
(hakTOpiB HABKOJIMIII-
HBOTO CEpPEIOBHUIIIA.




Pe3ynpratu HaBuaHHS:
[HTErpaTHBHI KIHIIEBI MpOrpaMHI pe3yJbTaTH HaBYaHHS, (POPMYBAHHIO SIKHX CIIPHUSE
HaBYaJIbHA AUCIMILIIHA:

ITPH 1. Martu rpyHTOBHI 3HaHHS 13 CTPYKTYpH IpodeciiHol aisiibHOCTI. BMmiTH

3aiiicHIOBaTH TMpodeciiiny MisSIbHICTh, IO TMOTPeOye OHOBJEHHS Ta
iHTerpari 3Hanb. HecTu BiAMOBIIAIBHICTE 32 TPOQECIHHUN PO3BUTOK,
3aTHICTH JI0 MOJAJBIIOTO MPodeCcifHOro HaBYaHHS 3 BUCOKHUM PiBHEM
aBTroHoMHOCTI (3K1 — 3K12, ®K2, K10, DK17).

[TPH 2. Po3yminHs Ta 3HaHHS (yHIaMEHTANIbHUX 1 KIIHIYHUX OlOMETUYHHUX

HayK, Ha PIBHI JOCTaTHROMY MJisi BUpIIICHHA MpodeciiHuX 3amad y
chepi oxoponu 3gopoB’s (3K4, 3K6, 3K10 — 3K12, ®K2, ®KI0,
DOK17).

[1PH 3. CrnemianmizoBaHi KOHIENTyaJdbHI 3HAHHS, IO BKJIOYAIOTh HAYKOBI

3100yTKU y cdepi OXOPOHU 370pOB’S 1 € OCHOBOIO JJII MPOBEICHHS
JOCIIJIKEHb, KPUTUYHE OCMHUCIEHHS MpodiieM y cdepl MEIWLIHUHHU Ta
JOTUYHUX JI0 HET MDKAMCIUIUTIHAPHUX (Y T.4. HeAlaTpUIHUX) pobieM

(3K1 —3K3, 3K6, 3K7, 3K9 — 3K12, ®K2).

ITPH 23. OmuiHioBaTH BIUIMB HAaBKOJHUIIHBOTO CEPEIOBUINA HAa CTAaH 370pPOB A

JIIOJIMHU JUIA OLIHKY CTaHy 3aXBOPIOBAHOCTI HaceneHHs (PK17).

[1PH 24.  OpranizoByBaTu HEOOX1IHHUI PIBEHb 1HIUBIIyalIbHOI O€3MEeKHU (BIACHOT

Ta  0ci0, mpo SKUX MIKIYETHCA) Yy pa3l BUHUKHEHHS TUIIOBHUX
HEOE3MeYHUX CUTYaIlll B IHIMBIAyanpHOMY 1o AisibHOCTI (3K6).

Pe3ynbraTi HaB4YaHHS IS JUCUUIUIIHU. Y pe3yibTaTi BUBYEHHA «MenuuyHoi Ta
010J10T14HOT (P13UKK» CTYJEHT OBUHEH

3HaTu:
v’ saranbHi  QizuyHi Ta Gio(i3WuHi 3aKOHOMIPHOCTI, IO J€XaTh B OCHOBI

YKUTTEQISUIBHOCTI JTIOAUHU,

v' GizuuHi ocHOBH Ta Gio(i3uuHi MexaHi3MH il 30BHILIHIX YHHHHUKIB HA CHCTEMH

OpraHi3My JIFOJUHH;

v' (i3uuHi OCHOBHU JiarHOCTHYHMX 1 (pizioTepaneBTUUHMX (JIIKYBaJIbHMX) METOJIB,

10 3aCTOCOBYIOTHCS Y MEAUYHIN amapaTtypi.

BwmiTu:

v

v

aHaii3yBaTu (Pi3UYHI MPOLECU B OpraHi3Mi, BUKOPUCTOBYIOUM (I13UYHI 3aKOHH 1
SABUIIIA;
aHaJI3yBaTW  MEXaHI3MHU  B3aeMOJli  (I3MYHMX  YMHHHMKIB  30BHIIIHBOTO
CepeIoBUIIA 3 OPTaHI3MOM JIFOAUHHU;
JEMOHCTPYBAaTU 3AaTHICTh BUOOPY METOJY I1HCTPYMEHTAJIBLHOIO JIOCIIKEHHS
3T1IHO ITOCTaBJIECHO]I 3a1a4l;
J€MOHCTPYBAaTH HAaBUKU POOOTH 3 MEIMYHOIO amaparypolo, L0 3aCTOCOBYETHCS
Ui MEAMYHOI Bi3yani3alli Ta Teparii, 30KpeMa YJIbTPa3BYKOBOi I1arHOCTHKH,
enekTpokapaiorpadii, peorpadii, aymiomerpii, mpwiagax s ¢iziorepanii,
ONTUYHUX Ta KBAHTOBO-MEXAHIYHMX MpWiIaZax 1 CHUCTEMax, MpHiIagax
PasioMETPUYHOTO Ta JO3UMETPUYHOTO KOHTPOJIIO;
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v’ MOSCHHUTH IIPUHIMII POOOTH MEIUYHOIO 00JIaIHAHHS.

2. Indopmaniiinuii 06cATr HABYAIBHOI TUCHUILIIHH
Ha BuBueHHs HaB4YaibHOI mucumiutiind BigBoauThes 4 kpemutn €KTC 120 romun.
[Iporpama cTpyKkTypoBaHa y JBa PO3ILIH:

Po3xain 1. Biogizuka diosioriynnx cucrem
Tema 1. biorepmoaunamika. EjiemeHTH MOJIeKYJISIPHOI Oioizuku

Koukpemmni yini:
v/ TpPaKTyBaTU OCHOBHI ITOJOXKEHHS TEPMOAMHAMIKM BiIIKPUTHX Gi0JOTTYHHMX CUCTEM;
v/ 3aCTOCOBYBAaTH TEPMOJMHAMIYHHI METO BUBUECHHS MEJINKO-010JIOTIUHUX CHCTEM;
v aHaJi3yBaTH MDXXMOJIEKYJIAPHI B3a€MOJIT B OiomojiMepax;
v/ TpakTyBaTd TIPOIECH BIOPSAAKYBaHHSA Yy (I3WYHUX, XIMIYHMX 1 MEIUKO-
010JIOTTYHUX CHUCTEMAX.

[Ipeamer Ta mMetoau O10(i3HMKH, 3B'SI30K 3 IHIIMMH HaykamMu. OCHOBHI pO3ALIA
010¢13uku. CydyacHa MennyHa 06i0(pi3uKa (HOBITHI HAPAMKHU AOCII1KEHb ).

TepMmoanmHaMika piBHOBaXXHUX CTaHiB. OCHOBHI MOHATTS TepMoAuHaMiku. [leprumit
3aKOH TepMoJuHaMiki. OCHOBHI BUAM POOIT, SIKI 3[IACHIOIOTHCA B KUBOMY OpraHi3Mi.
Entanpmisi.  3axkon T'ecca. Kamopumertpis. [pyruii  3akoHM  TEpMOIUHAMIKH.
TepmoaunamMiuHi OTEHITIAMM. 3MIHAa CTAaHJAPTHOI BUIBHOI eHeprii. XiMIYHUN MOTEHII AL
EnexrpoxiMmiunuii moreHmian. TepmoauHamika O100TIYHUX TMporieciB. TemmneparypHuii
roMeocTa3, XiMiuHa 1 p13U4Ha TePMOPETYJIALIIs.

Tepmonunamika HEOOOPOTHUX MpOIECiB (MHIMHUNA 3aKOH [JIi TIOTOKIB 1
TEPMOJMHAMIYHMX CHJI, TIEPEXPECHI MpOIECH MepeHocy, chiBBiAHOUmEHHsT OH3arepa,
BUPOOHMIITBO EHTPOII1, CIPSKEHHS MMOTOKIB, CTalllOHAPHUI cTaH, Teopema [Ipuroxuna).

MixMonekyisgipHa  B3aeMoAiss y  OlomosiMepax  (KOBaJlEHTHAa  B3aeMOJI,
€JIEKTPOCTAaTUYHA 1 IUCTIepCiiiHa B3aeMOJIis, TiapodoOHa B3aEMOJIsl, BOJHEBUH 3B'S30K).
biodizuka OinkiB. PepmeHTHHI Katami3. biodizuka HykneiHOBUX KHUCHOT. [dudys3is.
OcMoTMYHUM 1 OHKOTMYHMM THCK. OcHOBHI 0i0(pi3uuHI METOIM JOCIHIIKCHHS
oionomimepiB. Enektpodopes. YibrpaueHTpudyryBants. PEHTTeHOCTpYKTYpHUI aHaTi3.

Tema 2. Biogizuka memOpaHHuX MpoueciB

Konxpemni yini:

v/ aHaJIi3yBaTH CTPYKTYPHi €JIeMEHTH 010J0rYHUX MeMOpaH iX (i3vuHi Ta JUHAMIYHI
BJIACTHBOCTI;

v/ IOSICHIOBATH MEXaHi3MU [ACHMBHOIO Ta aKTUBHOI'O TPAHCIIOPTY PEYOBUH KPi3bh
MeMOpaHH1 CTPYKTYPH KJIITHH;

v/ tpakryBatu piBHsAHHS Dika, KOe(]ili€HT NPOHMKHOCTI MeMOpaHH, MIBHIKICTEH
nudysii, piBHsHHS HepHcra-Ilnanka, eneKkTpoXiMiYHUNM TIOTEHIlIAN, PIBHSHHS
Teopena,

v/ aHaJi3yBaTH MOJIEKYJISIPHY OpraHi3allif0 aKTHBHOIO TPAHCIIOPTY Ha HPHUKIAI
pobotu Na®, K-mommu;
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v/ OSICHIOBATH 10HHY HPUPOAY MEMOPaHHOIO MOTEHIIaNy CIOKOH (piBHOBaXKHUM
noteHuian HepHucra, nudy3iiHui nmoTeHian, nmoreHuian JJonHana, crarioHapHUN
noteHian ['onpamana-XomkkiHa-Karia);

v/ OSCHIOBATH MEXaHi3M BUHMKHEHHS IOTEHIany Iil, MBHUAKICTE Ta O0COOJIUBOCTI
HOTO NOIIMPEHHS B aKCOHAX.

CrtpykTypHi enemMeHTH OiojoriyHuX mMemOpaH. Di3uuHiI BIACTHBOCTI OioMeMOpaH.
Pinkokpuctamiuyauii cran OilomemOpan. JluHamiuHi BiacTUBOCTI MemOpaH. Bunu
rpazgienTiB. [lacuBHUI TpaHCIOPT PEUOBUH KPi3b MEMOpaHHI CTPYKTypu: Audy3is, 0cMOc,
¢binbTparnis. Pisasaas @ika. KoediieHTH TpOHUKHOCTI MEMOpaHH AJis IEBHOT PEUOBHUHHU.
PiBusiuast  Heprcra-Ilnanka. Enextpoximiunuit  moteHmian. PiBusuus Teopemna.
[lepBUHHO- 1 BTOPUHHO aKTUBHUM TpaHCHOpT. loHHI Hacocu Ta oOMiHHUKU. MosnekynspHa
OpraHizallisi akTUBHOTO TPAHCIOPTy Ha npukiaani podoru Na', K -nommnu. Besukynsapauii
TPaHCIOPT.

MeMOpanHi moTeHIianu crokoro Ta maii. [lpupoma mMeMOpaHHOro MOTEHIIATY
cnokoto (piBHOBakHUI noteHiian Hepuera, audysiiinuii noteHIiai, norexmuian JlonHana,
crarioHapHui nmorexmian ['onpamana-Xomkkina-Karma).

[Morenmian mii. VOHHI MeXaHi3MHM BHHHKHEHHS noteHmiany naii. I[lommpenHs
MOTeHIlany Jii y HepBOBHX BojokHaxX. JlokampHi mnoTeHmianu. KabGenbHa Teopis.
ExBiBaseHTHa €JIEKTpUYHA CXeMa JUISHKM 30y1IuMBOiI MeMOpaHu. DEeHOMEHOJIOT14YHI
piBHSHHS XOJDKKIHA-XaKcii. 3arajbHl NPUHLMNHA (YHKIIIOHYBaHHS 10HHUX KAaHAJIIB.
HartpieBi kananu. KamieBi kananu. KanblieBi kaHanu. AHIOHHI KaHaiu. BopiTHI cTpymu
MOTEHI[IAIKEPOBAHUX 10HHUX KaHaNiB. [ToHATTS npo kaHamonarii.

Tema 3. OcHoBu 0ioMexaHiku i OiopeoJiorii. Biogizuka cucremu KpoBooOiry ta
30BHIIIHBOI0 TUXAHHSH

Koukpemmni yini:

v/ TpakTyBaTu OCHOBHI (Di3MYHI TOHATTS Ta 3aKOHM OioMexaHiku, Oiopeosorii Ta
IreMOJIMHAMIKH;

v/ TpakTyBaTd MeXaHiuHi MoJeNi B’SI3KO-NPYKHUX BJIACTUBOCTEN OiOJOrTYHHX
TKaHUH;

v/ Bu3Hayatu Moayib FOHra 6i0JIOTiYHMX TKAHWH;

v NIOSICHIOBATH SIBHIIA TIOBEPXHEBOTO HATATY Ta B’SI3KOCTI PiInH;

v/ TpakTyBaTH ra3oBy eMOOJIi0 K (i3HUYHE SBHIIIE;

v/ IEMOHCTPYBAaTH HABMYKH BUMIPIOBAHHS KOE(DII[IEHTIB MOBEPXHEBOTO HATATY |
B’SI3KOCTI P1JIUH;

v nosicHroBaTH (Di3MYHI OCHOBH METO/IIB BUMIPIOBAHHS B’SI3KOCTI KPOBi Ta METO/IIB
BUMIPIOBAHHS TUCKY KPOBI 1 IIBUIKOCTI KPOBOOOITY.

Enementnn Oiomexaniku. OnopHO-pyxoBWil amapaT JoAuHH. JuHamiuHa 1
CTaTHUCTUYHA poOOTa JIOJUHU MpU Pi3HUX BHUiax ii aisnbHOCTI. Epromerpis. Metoau 1
Opuiagu [l BUMIPIOBaHHS OlOMEXaHIYHMX XapaKTepUCTHK. MexaHiyHI BIaCTUBOCTI
Oionoriunux TkaHuH. 3akoH ['yka. Moaynb HOnra 1 koedimient Ilyaccona. TekydicTs i
pelakcallist HarpyrH.
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biodpiduka wm’s30Boro ckopoueHHs. CkopodeHHss Mm’si3a.  PiBHsHHa — Xiia.
[ToTyxHICTH OJWHApHOTO CKOpoueHHs. biodizuka rmaakux M's3iB. bioMmexaHika #
SHEepreTHKa CepIIEBOTO M s3a.

OcHoBu 6iopeosorii. BayTrpimne tepts, B'sa3kictb. @opmyna HeloToHa s cuiu
BHYTPIIIHBOTO TepTsa. HbIOTOHIBCHKI Ta HEHBIOTOHIBCHKI piAWHU. MeToau Ta mpuiiaau
JUIST BUMIPIOBaHHS B'sA3kocTi. Peosioriydi BiacTuBOCTI KpoBi. B's3kicTe KpoBi Ta ii
BUKOPHUCTAHHA y JIIarHOCTUIIl 3aXBOPIOBAHb.

[ToBepxueBuii Hatar. KoedilieHT moBepxHEBOro HATATY. MeTo 1 oro BU3HaYEHHS.
[ToBepxHeBi siBUIIIA B Opraxi3mi JoauHu. ['a3oBa emOomis.

JlaminapHa Ta TypOyJeHTHa TeKydJicTh piguau. Yucio PeiiHonwpaca. OcHOBHI
NOHATTA TeMmoauHaMmiku. CramioHapHUM IUIMH piAuH. PiBHAHHA HEMepepBHOCTI Ta
piBusiHHsA bepnymni. Jliniiina ta 00'emnHa mBuakocti. [lnua B's3kux piguH. Dopmynu
Ilyazeitna 1 [arena-llyazeitna. ['igpaBniunuii omip. biodizuka kpoBooOiry. Pobora Ta
MOTYXKHICTh ceplil. MeTo BUMIPIOBAHHSI THUCKY KpOBI Ta IIBUAKOCTI KPOBOILIUHY.
[TynbcoBa xBuiia. OCHOBHI MTOKa3HUKUA FEMOIMHAMIKHU.

biodizuka nuxanus. biomexanika BAMXY Ta BUAuXY. Po3TsxkHICTH JiereHb. Omip
nuxanHio. Pobota auxannd. ['a3000Min. Cripometpisi. [TneBMoTaxorpadis.

Tema 4. biogi3zuka ceHCOpHHUX cHCTeM

Koukpemmni yini:
v/ TpaKTyBaTH OCHOBHI (Di3MYHI MOHATTS Ta 3aKOHH 0i0AKyCTHKH;
v NosicCHIOBaTH (hi3UUHI OCHOBH ayTiOMETPIi;
v/ IEMOHCTPYBAaTH HAaBHUYKU POOOTH 3 ay[iOMETPOM;
v nosicaroBat (hi3nuHi Ta 6i0(i3NUHI XapaKTEPUCTHKU OKa JIFOAWHHM Ta MEXaHi3MH
dboToperieniii.

3aranpHl XapaKTEPUCTUKH Ta MPUHIUINU (YHKIIOHYBAHHS CEHCOPHOI CHUCTEMHU.
MeTtoau AOCHIDKEHHS CEHCOPHHMX CHUCTeM. BacTHBOCTI CEHCOPHHMX PEIEHTOPIB.
PiznoBuam peuentopiB Ta BimuyTTiB. Knacudikailis CEHCOpHUX pelenTopiB 1 OpraHiB
qyTTa. OcHOBHI 010()i3WYHI BJIACTUBOCTI CEHCOPHUX CHUCTEM 1 peuentopiB. biodizuusni
MEXaH13MH MEPETBOPEHHS CUTHAJIIB Y CEHCOPHUX PEIIeTTOpax.

OCHOBHI XapaKTEpUCTUKN MEXaHIYHUX KOJIMBaHb 1 XBWJIb. MexaHi3M MOIIUPEHHS
aKyCTUYHUX XBWUJIb. OO0'€KTHBHI Ta Cy0'€KTHBHI XapaKTEPUCTUKHU 3BYKY. [HTEHCUBHICTb,
piBEHb 1HTEHCUBHOCTI, TYYHICTh, iX ojuHuui. [lopir dyyTHOCTI 1 OGOJBLOBOTO BIIYYTTH.
3akon BeOepa-®exnepa. biodizuuni ocHOBU ciayxoBoro BinuyTTd. CiayXxoBi MpOLECH y
30BHIIIHBOMY, CEpPEAHBOMY Ta BHYTPIIIHBOMY BYCI. Y3rOJKE€HHS IMIICHJIAHCIB.
Konysanus iHdopmarilii B cC1yxoBoMy aHaiizaropi. MexaHOTpaHCIYKI[isl Y BOJOCKOBHUX
KIiTUHAaX. DI3MYHI OCHOBHU aylioMeTpii. Aynaiorpama Ta KpUBI OJHAKOBOI T'YYHOCTI.
biodiznuni ocHOBH roJocy.

3akonu reoMeTpudHoi ontuku. OcHOBHI (hoTomMeTpuuHi BenmnunHu. ONTUYHA CUJIa
oKa. 3aJoMJTIOI0Ul MOBEPXHI OKa. Pedpakromerpis. Pedpakiiis oka B HOpMi 1 MaTONOTII.
Axomopanis. AGepamis. udpakuis. Po3gineHa 3matHicte oka. Kyt 3o0py. Jlenne Tta
cyTiHKoBe OaueHHsa. UyTnuBicTh oka. Banu 30py Ta ix xopekuis. COpuidHATTS KOJbOPIB.
[IpocTopose 6auenHs. MonekynapHuii MexaHi3zm 30poBoi peuentiii. [Ipouecu Tpancaykiii
y doTopenenTopax CiTKiBKH.
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biodi3nuHi 0COONMMBOCTI CHOPUHHATTS HIOXY, CMakKy Ta J0Tuky. CTpykrypa
PEIEeNTOPHUX MOJEKYyJ. MexaHi3M TpaHCAYKIi y HIOXOBHUX HEWpPOHaX Ta BOJOCKOBHUX
KJIITHHAX.
Po3ain 2. [list pisuyHUX YMHHUKIB HA KMBUIi OpraHiam.
@i3u4Hi 0CHOBH METOAIB MeIUYHOI BidyaJizauii Ta Tepamii

Tema 5. BiiuB MexaHiYHMX YHHHUKIB Ha )KUBUi opradizM. OCHOBM MeIM4YHOI
anapatypu. Qi3u4Hi IPUHIMIN YJIbTPA3BYKOBOI iarHOCTUKH

Koukpemmni yini:

v/ KIacudiKyBaTH MeXaHiuHi KOJMBAHHS 1 XBHUIII;

v nosicHroBaTH 0i0(i3MuHI MeXaHi3MH il YIbTpa3ByKy Ta iH(OPa3ByKy Ha OpraHi3Mm
JIOAVMHM Ta MOSICHIOBAaTH MEXaHI3MHU, IO JEKaTh B OCHOBI BUKOPHCTaHHS
yJIBTPa3ByKy B MEJIUIMHI;

v nosicHIOBaTH (Di3UYHI IPUHIKAIK YIBTpacoHOrpadii;

v xnacu(ikyBaTH €JEKTPOHHY MEJWYHY amaparypy, 00 3acTOCOBYEThCS B
JarHOCTHIIL, €JIEKTPOCTUMYJIAIIT Ta (i3ioTeparrii.

3aranpHa XapaKTepUCTHUKA 1 KiIacH(ikalisl eJIeKTPOHHUX MEIWYHUX MpUIIadiB.
BukopucTaHHs €1eKTPOHHOI MEIMYHOI anaparyp y A1arHOCTULI Ta Teparii. Enekrpoau
Ta gatuvkd. lligcunenHs Ta reHepauis curHaiiB. [lpaBuiia Oe3neku mnpu poOOTI 3
€JIEKTPOHHOIO0 MEJIMYHOIO anapaTyporo.

VnbTpa3Byk Ta iH(pa3Byk. Jlkepena Ta IETEKTOPH YIbTPa3BYKYy U 1H(PpPa3BYKY.
Oco06smBocTI nomupeHHs Ta 010(h13uYHI OCHOBH [1i yJIbTPa3BYKy Ha O10JIOTT4YHI TKAHUHH.
BukopuctanHs  ynpTpa3ByKky B MeauuuHi. Jlitorpuncis. @I3UYHI  OPUHLMIH
yIbTpa3BykoBoi miarHoctuku. Edekt [Jlomnepa. Jlomneporpadis. [is iHdpa3Byky Ta
Bi1Opal1iil Ha TiJI0 JIFOIMHH.

Tema 6. EjekTpoMartiTHi siBuina B 0i0J10rii Ta MeIuIMHI

Koukpemmni yini:

v/ TpaKTyBaTH I€HE3 eIEKTPOKAPAIOrpaMy Ha IIiCTaBl aHaJli3y OCHOBHUX KOHIIEIILIIN
eJIeKTpoKapaiorpadii;

v/ nosicHroBaTH ()i3UYHI OCHOBH il MOCTIMHOTO i 3MIHHOTO €JEKTPUYHOIO TOJIiB Ha
OpraHi3M JIIOJIMHM Ta BUPI3HATU (Pi3ioTepaneBTUUHI (JIIKYBaJIbH1) METOJMKH, IO iX
BUKOPHCTOBYIOTH;

v/ aHaJIi3yBaTH EKBIBaJEHTHI EJIEKTPHYHI CXeMH Oi0JIOTIYHMX TKAaHWH Ta KpPOBI,
aucnepcii iMneancy 010JIOTIYHUX TKAaHWH B HOPMI 1 TATOJIOT,

v/ NOSACHIOBATM MEXaHi3M il MAardiTHOro Ta €JIEKTPOMAarHiTHOro IIOJiB Ha
01000’€KTH, Ha OCHOBI aHami3y ¢i3uyHUX Ta O010pI3MYHUX MPOIECIB, IO
BiIOYBalOThCs y OI0JOTIYHMX TKAaHWHAX MiA Ji€l0 (i3UUHUX TOJIB B Opraizmi
JOAVHH;

v poOMTH BHCHOBKM TIpo 0io(i3WuHi MeXaHi3MH B3a€EMOJil EJIEKTPHYHOTO i
MarHiTHOTO TOJIiB 3 010J0TTYHUMU TKAHUHAMH.
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[Tonsarts npo enexkrporpadiro opraniB 1 TkKaHuH. Pi3uyHi Ta 010pI3UYHI OCHOBHU
enektpokapaiorpadii. Teopis ElHTXOBeHa. EnexkTpuyHuii Ta CTPYMOBUM JUIOJb.
BinBeneuns. MexaHi3MHu BUHUKHEHHS 3yOI1iB. KoMmmoneutu HOPMAaJIbHO1
eneKkTpokapiorpamu. Bekropenekrpokapaiorpadis. Enektpuuna Bich cepiis. Di3udH1 Ta
610¢13u4H1 OCHOBH eleKTpoeHIedanorpadii.

®i3uyHi Ta 010¢131uuH1 OCHOBU peorpadii. 3B's130k Aedopmalii KPOBOHOCHUX CYAUH
13 3MIHOIO 1X EJEKTPUYHOIO Omopy. BekTtopHi miarpamm Ta iMIenanc. €MHICHI
BJIACTMBOCTI Ta EKBIBAJICHTHI EJEKTPUYHI cxemu Oionoriunux TkaHuH. Crenudika
BEKTOPHHUX Jiarpam Ta imneaancy Oionoriunux tkanuH. KoedimieHT nucnepcii iMnenancy.

Jlist enekTpuaHOTO TOJIs HA OiojoriyHl TKaHWHU. Di3uyHl Ta 010¢i3UYHI TPOIECH,
mo BigOyBalOThCS y OIOJOTIYHUX TKAaHWHAX TMIiA €0 TOCTIHHOTO 1 3MIHHOTO
€JIEKTPUYHOIO TOJIsI (CTPYMH MPOBITHOCTI Ta 3MIMIEHHS, TEIIoBl edekTH). JIikyBayibHi
(dakTopu Ta iX BUKOPUCTAHHS y MEIWYHUX METOAMKaxX (TrajibBaHizalis, eiaekTpodopes,
dbpaHKIIiHIZAISA, EIEKTPOCTUMYIIAIS, €JICKTPOIMIYJIbCallisl, iaTepMis, €JIECKTPOTOMIs,
CJIEKTPOKOATYJIAIS  TOIIO). MexaHi3M JAii  IMIYJICHUX CTPYMIB Ha OIOTKaHHMHH.
Enextpoctumyssiis opranis i TkanuH. Kapaioctumynstopu. Jlediopunsaropu.

MarniTHe mosie Ta ioro xapakrtepuctuku. 3akoH bio-Caapa-Jlamnaca. MarHiTHi
BJIACTUBOCTI peuoBUH. Di3MYHI OCHOBH MAarHiTo6ioJorii. ExexTpoMarHiTHi KOJUBaHHA 1
XBWIl y Olonoriunux cepegoBuiiax. Ctpymu 3mimieHHs. Jlisi MOCTIHHOrO 1 3MIHHOIO
MarHiTHOro mojis Ha 01000'extu. IlepBHHHI MeXaHI3MH, IHIYKLIWHI CTPYMH, TEIJIOBI
epexktn. JlikyBanmbHi (akTopy Ta iX BHUKOPUCTAHHA y MEIMYHUX METOJUKAX
(MaruiTorepamnisi, IHAYKTOTEPMIs, TOILO).

His enexTpomarHiTHOro mnosst Ha 01000'ekTu. IlepBUHHI MexaHI3MH, CTPYMH 1
TeIyIoBl epextu, cnenudiuna Ais. JlikyBayibHI (PaKkTOpu Ta iX BUKOPUCTAHHS y MEIUYHUX
meroaukax (YBY-repanis, HBY-tepanisi, MIKpOXBUJIbOBA PE30HAHCHA TEpAMis TOILO).

Tema 7. KBanToBO-onTHYHI AIBHIIA B 0ioJ10rii Ta MeIUIIUHI

Koukpemmni yini:

v nosicHroBaTd  (Pi3MYHI OCHOBM SIBUIL IOIVIMHAHHS, PO3CISHHS, IUCIEpPCIi Ta
noJIsipy3aliii CBITIa;

v/ TpakTyBatd (i3WYHI MeXaHi3MH, 0 JieKaTb B OCHOBI pedpakToMeTpil,
dboTokos0OpUMETpii, HederoMeTpil Ta MOJAIPUMETPI;

v/ IEMOHCTPYBaTd HaBUYKH pPOOOTH 3 KOJOPHUMETPOM, pehpakTOMETPOM i

caxapuMeTpoM;

v TIOSICHIOBATH MEXaHI13MH i €JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS
ylIbTpadioneToBoro, BUAMMOrO Ta 1H(QPAYEPBOHOrO [1aMa30HIB Ha KUBUU
OpraHi3m;

v/ OSICHIOBATH OCHOBHI 3aKOHHU TEIIOBOTO BUIIPOMIHIOBAHHS TiJ;

v/ TpaKkTyBaTH TEILIOBE BUIIPOMIHIOBAHHS Tijia JIOJMHHU Ta (i3MYHI OCHOBH METO.LY
Tepmorpadii;

v/ TpakTyBaTH OCHOBHI MOHSTTS KBAHTOBOI MEXAHIKH;

v/ HIOSICHIOBATH KBaHTOBO-MEXaHIuHy MOJEJIbh aToMa BOJIHIO (€HEpPreTHdYHi CTaHH,
KBaHTOBI uncina, npunuumn [layi);
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v/ TpakTyBaTd (i3WuHi MeXaHi3MH, IO JIe)KaTh B OCHOBI BHMIPIOBAHHS PO3MIpiB
MIKpPOOO’€KTIB 3a JIOMTOMOT'OI0 €JIEKTPOHHOTO MIKPOCKOIIA;

v/ OPIBHIOBATH  BIAMOBIJHI ~ XapaKTEPUCTHKHA ONTHYHOTO Ta  EIEKTPOHHOTO
MIKPOCKOITIB;

v/ TpakTyBaTH OCHOBHI BH/IH, BIIACTUBOCTI Ta 3aCTOCYBAaHHS JFOMIHECIICHIIIT;

v’ nosicHroBaTH ()i3U4HI OCHOBU po0OOTH J1a3epa Ta IPUHLIUI HOTo Mii;

v/ KIacu(iKyBaTH JIa3epH Ta BUPI3HATH HANPSMH BUKOPUCTAHHS JTa3epa B MEIUIIHHI.

v/ IOSICHIOBATH MEXaHI3MHU [ii JTa3epHOTO BUITPOMIHIOBAHHS Ha 0i0TOTIYHI TKAHMHHY;

v/ IOSICHIOBATH OCHOBH 3aCTOCYBAaHHS KBAHTOBO-MEXaHIYHUX PE30HAHCHUX METOIIB B
METUTTHHI.

Enementnn rteomerpuuHoi onrtuku. [lenTpoBana ontmuHa cuctema. OnTHdHA
Mikpockorist. OCHOBHI XapaKTepUCTUKU MIKpocKoma. [IpuiioMu onTHYHOT MIKPOCKOTI|.

Hucnepcis cBitina. PedpaktoMerpiss 1 BOJOKOHHA OINTHKA, iX BUKOPUCTAHHA Y
meauiuHi. [lonsTTs npo ronorpadito. Ennockomis.

[Tornunanus ciia. 3akoH byrepa. [lornuHanHs cBiTia po3unHaMHu, 3aKoH byrepa-
JlambGepra-bepa. @otokonmopumerpis. ONTUYHI BJACTUBOCTI 010JI0TIYHUX TKAHUH.

Po3scisiHus cBiTia. Po3cisiHHS CBITIIa B JUCIIEPCIMHUX cepeloBHINaX. MoeKynspHe
po3cisHHs cBiTia. 3akoH Penes. Hedenomerpis.

[Tonspuzarisi cBitina. CriocoOu ojepkaHHS MOJsipu3oBaHoro cpitia. llonBiiine
npomenezanomiieHHs. [lpusma Hikons. 3akon Mamtoca. ONTUYHO aKTHUBHI PEYOBHUHHU.
3akoH bio. KonnenTpaiiitHa noaspumeTpis.

Enementu ¢otobionorii. OcHOBHI Buau 1 cTadii (HOTOOI0NOTIYHUX TPOIIECIB.
EnexkTpoHHI mnepexoau B aToMax 1 MoJiekyjax. DoToxiMiuHl peakiii. MexaHi3M
010J10T14HOT A1l €JIEeKTPOMArHITHOIO BUIPOMIHIOBAHHS YJIbTPadioleTOBOro, BUAUMOTO Ta
1H(paYepBOHOIO [1aMa30HIB Ha JKUBUW OpraHi3M. 3acTOCYBaHHS HEMOHI3YHOYOro
BUINPOMIHIOBaHHS y MeauiinHi. doTomenuimna.

TeroBe BUTIPOMIHIOBAHHS TUI, MOTO XapakTtepucTuku. 3akoH Kipxroda. 3axoHu
BUIPOMIHIOBaHHSI a0COJIOTHO YOPHOTO Tijia: 3aKOH BUMNpPOMiHIOBaHHs [lnaHka, 3akoH
Credana-bonbrmana, 3akoH 3mimieHHs Bina. TemioBe BUNMpOMIHIOBaHHS Tij1a JIFOJIWHM.
JlilarHOCTUYH1 METOIUKU: TEPMOCKOITIS, TEPMOMETPIsi, TepMoTpadis.

KBaHTOBO-MeXaHIuHA MOJENbL aroMa BoAHIO0. KBaHTOBI uncna. EnepreTnyni piBHi.
[Mpunuun Ilayni. BunpomiHioBaHHS Ta MOIJIMHAHHS CBITJIa aTOMamMH 1 MOJIEKYJIaMH.
CnexTpy BUNIPOMIiHIOBaHHS 1 oriauHaHHs. CrieKTpogoToMeTpis.

Jlrominecueniis. Bunu nroMiHecHeHIli, OCHOBHI 3aKOHOMIPHOCTI, BJIACTHUBOCTI.
3akoH Ctokca. biomrominecrienmiss. XeMUTIFOMIHECIIEHINA Ta 11 J1arHOCTUYHE 3HAYEHHS.
doTtomominecteHIis (piyopectienitis 1 pochopecieHiis).

ABuie ¢dotoedexty. 30BHINIHIA Ta BHYTPIIHINA (oTOENeKTpuyHi edeKTH Ta ix
BUKOPHCTAHHS Y MEIMIIMHI.

[anykoBane BumnpomiHioBaHHS. PiBHOBaxkHa (OoJibIIMaHIBChKA) Ta 1HBEpPCHA
3aCeNICHICTh EHePreTUYHUX piBHIB. Jlaszepu, mMpUHIMI dii Ta 3aCTOCYBAaHHS B MEIUIIMHI.
B3aemozis nazepHOro BUMPOMIHIOBAHHS 3 010 TKAHMHAMHU.

Pe3onancHi MeTomM KBAaHTOBOI MEXaHIKW. SlmepHul Mar”HiTHUN pe30HAHC,
CJIEKTPOHHUM TMapaMarHiTHUA pE30HAHC, iX 3aCTOCYBaHHA B MEAMIIMHI. MarHiTo-
pe3oHaHCcHa ToMorpadis.
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Tema 8. Paaiauiiina 6iogizuka. @i3uuHi 0CHOBH NPOMEHEBOI JiarHOCTUKH Ta
NMPOMeEHeBOI Teparii

Koukpemni yini:

v/ IOSICHIOBATH MEPBUHHI MEXAHI3MHU B3a€MO/Iii PEHTI€HIBCHKOIO BUIIPOMIHIOBAHHS 3
pPEUOBMHOIO  Ta  BHUPI3HATH  HANpsSMU  3aCTOCYBAaHHS  PEHTTEHIBCHKOTO
BUTIPOMIHIOBaHHS B MEUITUHI;

v/ aHaJTi3yBaTH  OCHOBHI  BHMIHM, BJAaCTHBOCTI Ta  J03d  PaJi0OaKTHBHOTO
BUIIPOMIHIOBaHHS,

v/ IOSICHIOBATH OCHOBHI MEXaHI3MH B3a€MOJIii HOHI3yIOUOr0 BHITPOMIHIOBAHHS 3
OioyoriyHMMHU 00’ €KTaMH, POOWTH BHCHOBKM IIOJ0 NUISXIB 3aXHUCTy BT il
HOHI3yI0YOTO BUIIPOMIHIOBAHHS.

PentreniBcbke BumnpomiHioBaHHs. CHekTp Ta XapakTepuctuku. [lepBuHHI
MEXaHI3MH B3a€MOJIII PEHTIEHIBCHKOTO BUIPOMIHIOBAHHS 3 PEYOBHHOIO. 3aKOH
MoCJIa0JICHHS 1 3aXUCT BiJl PEHTI€HIBCHKOTO BUIIPOMIHIOBaHs. B3aeMo/1isi peHTI€HIBCHKOTO
BUMPOMIHIOBaHHST 3  OIOJOTIYHUMHU  TKaHMHaAMU.  bioMenuyHe  3aCTOCYBaHHS
PEHTIeHIBCHKOTO BUIIPOMIHIOBaHHS (PEHTTEHIBChKA Teparis, PeHTTeHIBChka ToMorpadis
TOIIIO)

PanioakTUBHICTh, OCHOBHI BHJY 1 BJIACTUBOCTI. 3aKOH PailOaKTUBHOTO PO3MALy.
[lepion HamiBpo3maay. AKTHBHICTb, OAMHMII aKTUBHOCTI. BioyioriuHa nis MOHI3yrO4YOTro
BUIPOMIHIOBaHHS: TMEPBHUHHI (PI3UKO-XIMIUHI mporecu. llpsma Ta Henpsma [id
HOHI3yI0UOTO BUIIPOMIHIOBaHHS. Moaudikaiis pagiodionoriyaux edekti. JliarHocTuune
1 JIKyBaJbHE 3aCTOCYBaHHA  pATIOHYKIIJIB. 3axuUCT BIA Jii  HOHI3ZYIOUOIO
BUNPOMIiHIOBaHHA. Pamionporexkropu Ta paaioceHcuOmizaropu. Dizuyni ta O10¢13u4HI
npoOJsiemMu, MoB's13aH1 3 aBapieto Ha YopHoOminbebkin AEC: BignaneHi eQpexTu.

[Tpuponuuit ¢hoH pamioakTuBHOCTI. J[o3uMeTpis HOHI3YIOUOTO BHUIIPOMIHIOBAHHSI.
Excnosumiitna Tta mornuHeHa M03u. ExBiBajeHTHa OiojoriyHa mo3a. [IoTyXHICTH 103.
Jliniina nepenava eneprii. BimnocHa Gionoriyda eheKTUBHICTD. JleTeKTopu HOHI3yI0YOTO
BUIPOMIHIOBAHHS.
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3. CTpyKTypa HABYAJBHOI AW CIUILIIHA

Tema

Jlexuii
IMpakTuuni
3AHATTH
CPC
InpuBinyaabna
podoTa

| Po3aia 1. Biogiznka 0iojioriynnx cucrem |

Tema 1. biorepmoaunamika. Enementn| 4 8
MOJICKYJISIPHOT 610()13UKH.
Tewma 2. biodizuka MeMOpaHHUX TIPOIIECIB. 4 4 7

Tema 3. OcHoBu OiOMeXaHIKU 1 010pEOJIOTii. -
biodizmka  cucremum  KpoBoobOiry  Ta| 2 12 9
30BHIIIHBOTO TUXAHHS.

Tewma 4. biodizuka CEHCOPHUX CHCTEM. 2 4 4

| Pazom 3a po3aizom 1 L8| 24 | 28 | -

Po3ain 2. /lis ¢pi3sM4HUX YMHHUKIB HA »KMBUH OPraHizm.
®Di3u4Hi 0CHOBH METOAIB MeUYHOI BidyaJi3auii Ta Tepamii

Tema 5. BrumB MexaHIYHMX YWMHHHUKIB Ha

JKUBUH OpraHi3M. OcHoBHU MEINYHO1 2 2
anapaTtypH. ®di3unuH1 MPUHLIUIH

yJIBTPA3BYKOBO1 J1arHOCTHKH.

Tema 6. EnexkTpomarHiTHi siBuia B 010JIOTi1 2 6 2

Ta MEIUIMHI. -
Tema 7. KBaHTOBO-OIITHYHI SIBUIA B 010710111 4 8 20

Ta MEIUIIMHI.

Tema 8. Pamiamiiina 6iodizuka. Di3zuuHi
OCHOBH  TPOMEHEBOi  JIarHOCTUKH  Ta| 2 4 8
MTPOMEHEBO1 Tepartii.

\PasoM 3a po3aijom 2 H 8 H 20 H 32 H - |
Ycboro rogun 120 / 4 kpeaqutu EKTC 16 44 60 —

‘HiﬂcyMKOBHﬁ KOHTPOJIb H Icnut |
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4. TeMaTHYHUHA IJIAH JEKIH

Ne z.m TEMA KinpkicTh
TroanH

1. |Kmituaai memOpanu. CTpyKTypHO-(QYHKI[IOHAJIbHA OpraHi3ailis 2
MeMmOpaH. MeMOpaHHHI TPaHCTIOPT.

2. |MemOpanHuii TOTEHIIiaT CIOKOK. MexaHi3Mu TreHepamii 1 2
pPO3MOBCIO/KEHHST  moTeHmiany  Aii.  OcHoOBHI  OiodizuyHi
BJIACTUBOCTI 10HHMX KaHAJIIB.

3. |Enementn Oiomexaniku. biodizuuHi ocHOBM peosorii Ta 2
reMOINHAMIKH.

4. |biodpiduka ceHcopHux cucreMm. biodizuka cnayxy. biodizuuni 2
OCHOBH 30pOBO1 peleTIIii.

5. |®di3uyHl nNpuUHLMNK eleKTpokapaiorpadii ta peorpadii. Brms 2
€JIEKTPUYHOI'O T4 MAarHiTHOTO IOJIsl HA )KMBUI OPTraHi3M.

6. |IlHCTpyMeHTanpbHI METOAM aHaji3y: OMNTHYHI, CHEKTpaJbHI Ta 2
JIFOMIHECIICHTHI METO/IH.

/. |BmmB #OHI3yl0O4Or0 BUIPOMIHIOBAHHS Ha J>KMBHM OpraHi3M. 2
OcHoBu no3uMeTpii. P13UUHI OCHOBU MPOMEHEBOI JIIarHOCTUKHU Ta
IIPOMEHEBOI Tepartii.

8. |Pe3onaHcHI MeTOaM KBAHTOBOI MeXaHIKH. SAepHUN MarHiTHHMA 2
pE30HaHC,  E€JIEKTPOHHMM  MapaMarHiTHUM  pe3OHaHc,  iX
3aCTOCYBaHHS B MEIUIIMHI.

Bcbozo 16
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5. TemaTuuHuUii MUIaH JJa00OPATOPHO-NPAKTHYHHUX 3aHATh

Ne 3.mm. TEMA KinpkicTb
roauH

1. [Tepmoamnamika GiOJOTIYHUX CHCTEM. 2

2. |EnmeMeHTd MoJeKyIsapHOi Oiogisuku. Oxpemi 0Giodiznuni
METOM JTOCTIPKEHb B METUIIHHI.

3. |OcHoBu Oio(isukk MeMOpaHHHX MpolEeciB. MeMOpaHHHI 2
TPAHCIIOPT.

4. Mem6panni nmorenmiany. IloTeHuian crnokoro. IToreHmian mii. 2
[lomupenHs  moTeHIlany  Jii B MIENIHI30BaHUX  Ta
HEMI€J11HI30BAHUX HEPBOBUX BOJIOKHAX.

5. |OcHOBH GioMeXaHIiKH. 2

6. |biodisuka M'I30BOro CKOPOUYEHHSL. 2

7. |OcHoBu Oiopeosorii. BUBUEHHS PEOJIOTIYHMX BIIACTHBOCTEH 2
010JIOTTYHUX PI1JIMH.

8. [[ToBepxHeBHI HATAT OIOJOTIYHKMX PiIUH. 2

9.  |biodisuka cucreMu KpoBooOiry. 2

10.  |biodizuka 30BHIIIHLOIO TUXAHHSI. 2

11. |Biodisuka ciyxy. 3BYKOBI METOIU JiarHOCTHKH. 2

12. |biodizuka oprany 30py. biogizuuni 0CHOBH 30pOBOI peIeNIIii. 2

13.  |BruivB MeXaHIYHUX YMHHUKIB Ha )KUBHMI OpraHizM. 2
Di31YHI TPUHITUIN YIBTPA3BYKOBOI JIIarHOCTHUKH.

14. |@ispuni  ocHOBM  eyekTporpadii TKAaHMH Ta  OPraHiB. 2
EnexTpokapuiorpadis.

15, [EnekTpONpoOBiAHICTS KITHH Ta TKaHWH. J[lisl €JIEeKTPUYHOrO 2
CTpyMy Ha opranizMm JoauHd. Di3uuHi OCHOBU METO/IIB
rajbBaHi3allii, eJekTpodopesy 1 peorpadii.

16. |[lis 3MIiHHOrO €JEKTPHYHOIO Ta MArHITHOIO TIIOJS BHCOKOI, 2
YJIBTPABUCOKOI Ta HAJIBUCOKOI YaCTOT Ha O10JIOT14HI 00’ €KTH.

17. [[MormuHaHHs Ta PO3CISHHS CBIiTIa B GiOJONIYHMX CEpENOBMIIAX. 2
DOTOKOTOPUMETPIst 1 CIEKTPOHOTOMETPIS.

18. |[Monspusamis  cBiTia. [Monspumerpisa.  Ilonspuzaiiitna 2
MIKPOCKOIIS.

19. |Temnose BunpominroBanns. Tepmorpadis. 2

20. [[mgykoBaHe BUIIPOMiHIOBAHHSI. Bruus Ja3€pHOTO 2
BUIPOMIHIOBAHHS Ha XKUBUM OPraHi3M Ta HOTO 3aCTOCYBaHHS B
METUIIHHI.

21.  |PentreniBchke BUIIPOMIHIOBAHHSL. Meroau 2
PEHTIeHOA1arHOCTUKH Ta PEHTIeHOTepaIli B MEIUITHHI.

22. PamioakTMBHE  BUIPOMIHIOBAaHHS. BIUIMB  HOHI3yrO4Oro 2
BUIPOMIHIOBaHHST ~ Ha  KUBHMM  opranizm.  Jlo3umerpis
HOHI3YIOYOr0 BUIIPOMIHIOBAHHS.

\Bcbozo 44
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6. TeMaTHUYHUIA TUIAH caMOCTiiiHOI po6oTH

Ne 3.1 TEMA KinpKkicTh Bun
TOOUuH KOHTPOJIIO

1. [TepmoamHamika HEOOOPOTHHUX MPOIIECIB. 4 Horounnii

2. [Enmementu MonekynsapHoi Oio¢isuku. MikmonekymnspHal 4  [KOHIPOIbHA
B3aeMOis y  OlomoiiMepax.  biodizuka  OUIKIB. HI;ZI:;I;IT{:;X
depmenTHHM KaTaii3. biodizuka HyKIETHOBUX KUCIIOT.

3. [PBaranpHi npuHnMnu (YHKIIOHYBaHHS WOHHMX KaHamiB.,| 3
[ToHATTS PO KaHaAJIOMATIi.

4. Mouni ctpymm B Oionmoriummx MemOpaHax. Mopems| 4
XomxkkiHa-Xakciai. ExBiBaJieHTHa eJeKTpUYHA CXeMa)

O0iomemMOpaHu. BIiuB iKapChKUX PEUOBHUH HA BEIUMYHHY)
MeMOPaHHOTO MOTEHUIAITY.

5. [Cratuka. OMOpHO-PyXOBa CUCTEMA JIIOJIUHH. 3

6. |biodizuka riaaakux M's3iB. biomexaHika W eHepreTHka 3
CEpIIEBOTO M’si3a.

/. |b10(hi3M4HI OCHOBH TOJIOCY. 3

8. |OcHoBHI 06i0(])i3WYHI BIACTUBOCTI CEHCOPHUX CHCTEM 1
peuentopiB. biodgi3uuHi 0COOIMBOCTI CIPUNHATTS HIOXY, 4
CMaKy Ta JOTHUKY.

9. |OcHOBHM MEIMYHOI anapaTypH. 2

10. [biomarnetu3m.  ®Di3uyHi  OCHOBM  BHKOPUCTAHHS 9
MarHiTHUX MOJIB y MEIUIIMHI.

11. BakoHu reoMeTpUUHOI ONTUKHU. PeppakTomeTpisi. 2

12. OnTdHa MIKPOCKOIMIsl, BHIM MIKPOCKOMIB Ta iX 2
XapaKTePUCTHKA.

13. [EnexTpoHHa MIKpOCKOTTisI. 2

14. |[®oTobionoriuni nporecu. DoromeauiHa. 2

15. SIBume Qoroedekty Ta NrOMiHECIHEHINIi. 3acTOCyBaHHS 4
JTIOMIHICIICHITiT B METUITMHI.

16. UlazepHi amapatu: mpaBuia Oe3MeYHOI eKCIuTyaTarii.
bionoriyHi epeKTy BIUIMBY JA3€pPHOTO BUIPOMIHIOBaHHS| 2
HA TKAHUHHU OPraHi3My.

18. [Pe3onancHi MeToau  KBaHTOBOi MexaHiku. SIMP- 6
romorpadis.

18. |PenTreniBcbka Bi3yamizallis, JKepeia PEeHTICHIBCHKOTO
BUIPOMIHIOBaHHSI. Pentrenorpadis. Mamorpadis. 4
Anriorpadis. Komm’rotrepra Tomorpadis. Dopmaru
30epeKeHHs Ta 3aco0U aHaji3y 300pa’KeHb.

19. Metonu panioi3oTONHOI MeAuIuHU. PamioHykmigHa 9
niarHoctuka. [lo3utpoHHo-emiciitHa Tomorpadis.

20. Slnepna Oe3meka. 3axucT Big Al HOHI3YHOUOTO 9
BUIIPOMIHIOBaHHSI.

Bcvozo 60
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7. InauBigyanbHi 3aBJaHHs HE Nepe0adyeHO HaBYAIbHUM IJIAHOM.

8. MeToau HABYAHHSA:
- CJIOBECH1 MeToau (JIeKIis, 6ecina);
- HA0YHI MeTo iU (1IF0CTpallis, AEMOHCTpaIlis, PPOHTATLHUN EKCIIEPUMEHT);
- TpaKkTH4HI MeToau (1abopaTopHi poOOTH Ta PO3B'SI3yBaHHS (PaXxOBO-OPIEHTOBAHUX
MIPHUKJIATHUX 33]1a49);
- caMOCTiifHa po0OoTa CTYJECHTIB 3 OCMUCIICHHS 1 3aCBOEHHS MaTepiamy;
- BUKOPUCTAHHS KOHTPOJIbHO-HABYAIBHUX KOMIT FOTEPHUX MPOrpaM 3 JTUCIHIUTIHY;
- BUKOPUCTAHHS METO/Y MPOEKTIB i 3a0e3MeueHHs] MDKIIPEAMETHOT 1HTerpaitii.

9. MeToau KOHTPOJIIO.
Buau xoHTpOIIO:
v' TloTo4HHI KOHTPOJIb 3AIHCHIOETHCS HA OCHOBI KOHTDPOJIO TEOPETHYHHMX 3HAHb,
HABUYOK 1 BMIHb HA MPAKTUYHUX 3aHATTSX.
v TlizcyMKoBHI KOHTPOJIb MPOBOAUTECA Y popmi icrury (II cemectp).

O1iHIOBaHHS TOTOYHOI YCHIIIHOCTI CTYJEHTIB 3MIACHIOETHCS HAa KOXHOMY
MPaKTUYHOMY (J1a0OpaTOPHOMY) 3aHSTTI 3a 4-0aIbHOIO IIKAJIOK 1 3aHOCUTHCSI B KYypHAI
00JIIKy aKaJeMIYHOi YCHIIIHOCTI. 3HAHHS CTYJIEHTIB OLIHIOIOTHCA SIK 3 TEOPETUYHOI, TaK 1
3 MMPAKTUYHOI MiATOTOBKH 32 TAKUMH KPUTEPisIMH:

— 5/«B1AMIHHO» — CTYJ€HT 0€3JJ0raHHO 3aCBOiB TEOPETUYHMI MaTepiall, IEMOHCTPYE
rau0OKl 1 BCeOIUHI 3HAHHS BIANMOBIAHOI TeMu a00 HABYANBHOI IWCIHIUIIHM, OCHOBHI
MOJIOKEHHS! HAYKOBHUX MEPIIOIKEPEN Ta pEKOMEHI0BAHO1 JIITEpaTypH, JOTTYHO MUCIUTH 1
Oyaye BIANOBIAb, BUIBHO BHUKOPUCTOBYE HaOyTI TEOPETHYHI 3HAHHA MpPU aHaII31
NPAKTUYHOTO Marepially, BHUCIIOBJIIOE CBOE CTaBJICHHSA [0 TUX YM IHIIUX HpooiieM,
J€MOHCTPY€E BUCOKHI PIBEHb 3aCBOEHHSI MPAKTUYHUX HABUYOK;

— 4/«mo00pe» — CTyIeHT n100pe 3aCBOIB TCOPETUUHHUIM MaTepiall, BOJIOJI€ OCHOBHUMU
acrmeKTaMH 3 MEepIIoKEpesl Ta PEeKOMEHIOBAHOI JITepaTypH, apryMEHTOBAHO BUKJIAJa€
H0ro; BOJIO/II€ MPAKTUYHUMH HaBUUYKAaMU, BUCIIOBIIIOE CBOT MIPKYBaHHS 3 IPUBOJY THUX UM
IHIIMX Tpo0OJIeM, aje MPUITYCKAETHCS MEBHUX HETOYHOCTEH 1 MOXMOOK Y JIOTILI BHUKIALY
TEOPETHUYHOT'0 3MICTY 200 NMPU BUKOHAHHI MPAKTUYHUX HABUYOK;

— 3/«3a10BUIBHO» — CTYJIE€HT B OCHOBHOMY OINAHYBaB TEOPETHUUYHHUMH 3HAHHSIMU
HaBYaJbHOI TeMH a00 JAMCLMILIIHHU, OPIEHTYETHCS B MEPIIOKEpENaX Ta PEKOMEHI0BaHIM
JiTeparypi, ajie HEMEepEeKOHJMBO BIAMOBIAAE, TUTYyTA€ TOHSATTS, JOJATKOBI IHUTAHHS
BUKJIMKAIOTh Yy CTyJC€HTa HEBIEBHEHICTb a00 BIJICYTHICTh CTAaOUIbHMX 3HAaHBb;
BiJIMTOBIJA0YM HA 3aMMTAaHHS MIPAKTHYHOTO XapaKTEPy, BUSABISE HETOYHOCTI Y 3HAHHSX, HE
BMi€ OIlIHIOBAaTH (aKTH Ta sBUIIA, IOB’SA3yBaTH iX 13 MalOYTHBOIO [ISIBHICTIO,
MPUITYCKAETHCS TOMUJIOK NPU BUKOHAHHI MPAKTUYHUX HABUYOK;

— 2/«He3al0BUILHO» — CTYIEHT HE ONaHyBaB HaBYaJbHUI MaTepiall TeMHU
(IucuMIUTiHA), HE 3HA€ HAyKOBHX (PaKkTiB, BU3HAYCHb, Maihke HE OPIEHTYETHCA B
NEePIIOKEPENaX Ta pEeKOMEHI0BaHIN JTepaTypl, BIICYTHI HAYKOBE MUCIICHHS, TPAKTUYH1
HAaBUYKU HE CPOPMOBAHI.
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O1iHIOBaHHSI 3HAaHb, HAaBHYOK Ta BMIHb CTYJCHTIB Ha MIiJCYMKOBOMY KOHTpPOJI
(ictuTi) 3M1MCHIOETHCS 32 TAKUMH KPUTEPIAMMU:

KpuTepii oniHIOBaHHS TeOpeTHYHUX MUTAHb bann
Crynent(ka) B MOBHOMY OOCS31 BOJIOJII€ HABUATHLHUM MaTepialioM, apryMEHTOBaHO 6
Horo BUKJaaae, rIMO0KO Ta BCeOIUHO PO3KPUBAE 3MICT TEOPETUYHUX MTUTAaHb
Crynent(ka) JOCTaTHHO B TIOBHOMY OOCS31 BOJIOAIE HaBYAIBHUM MaTepiaioM, 5}

OOTpyHTOBAaHO HOr0 BUKJIAJA€, alié NPH BUKJIAJAHHI JOMYCKAIOTHCS HECYTTEBI
HETOYHOCTI

CrynenTt(ka) JOCTaTHHO MOBHO BOJIOJI€ HaBYAIBHUM MaTepianoM, ajie He JOCTaTHHO 4
0OTpYHTOBAHO WOT0 BHKJIAJA€ a00 TOMYCKAOTHCS TTOMIIIKH
Crynenrt(ka) He JOCTATHHO MOBHO BiJIMOBIJAa€ HA IMOCTABJICHE MUTAHHS, HE JOCTAaTHHO 3

apryMEHTY€E CBOKO BiIMOBiIb, MOPYIIYETHCS TMOCTIJOBHICT, BHKJIQJICHHS Marepiany,
MIOMIJISIETHCS Y BUKOPHUCTAHHI OHITIMHOTO anapaty 9u Gopmys

Crynent(ka) nuiie B 3arainbpHii popmi po3OupaeTses B MaTepiaii, BiAMOBIIb HEIIOBHA 1 2

HeFHI/I6OKa; HEOOCTAaTHBO HpaBI/IJ'ILHi (bOpMy.]'IIOBaHHH

Crynent(ka) 4acTKOBO BOJIOJII€ HABYAJILHUM MaTepiaioM, HE PO3KPUBAE 3MICT MUTAHHS, 1
MoKa3ye He3aJ0BUTbHE 3HAHHS TOHATIHHOTO anapary

Crynenr(ka) He BOJIOJIi€ HABYAIHHIM MaTEPiaJioM Ta HE B 3MO031 HOTO BUKJIACTH, A€ 0
HENPaBWIbHY BIINOBIIb HA MUTAHHS YM B3arali HIY0ro HE BiAMOBIJIA€

KpuTepii oniHIOBaHHA NPAKTUYHUX BMiHb/HABUYOK bann
HaBeneno mnoriyHo mpaBWiIbHY MOCHIIOBHICTE pPO3B’s3yBaHHs. OOIPYHTOBAaHO BCI 5
KJIFOYOB1 MOMEHTH po3B’si3yBaHHs. OTpuMaHO NMpaBUIIbHY BiANOBI/b.
HageneHo noriuHo npaBuiibHY HOCTIA0OBHICTD PO3B’SI3yBaHHS. 4
Jlesiki 3 KIIFOYOBMX MOMEHTIB PO3B’SI3yBaHHS OOTPYHTOBAHO HEJOCTAaTHHO. MOKITUBI
1-2 Herpy6i omMcku B OOYHCIEHHSX, IEPETBOPEHHSX, LI0 HE BIUIMBAIOTh Ha
NPaBWIBHICTh MOJAJBLIOrO po3B’s3yBaHHA. OTpuMmaHa BIANOBLAL MOXe OyTu
HENPaBUWJIbHOIO 200 HEMOBHOIO.
HaBeneno moriuHO mnpaBWIbHY TOCIHIIOBHICTh PO3B’si3yBaHHS. Jlesiki 3 KIIFOYOBHX 3
MOMEHTIB OOTPYHTOBAHO HEIOCTAaTHbO a0 He oOrpyHTOBaHO. MOXUINBI 1-2 momMuIIKy
abo omMcku B OOYMCIEHHSAX ab0 NEepeTBOPEHHSAX, IO HE3HAYHO BIUIMBAIOTH HA
NpPaBWIBHICTG TOJANBIIOTO po3B’s3yBaHHSA. OTpuMaHa BiANOBiAL MoXe OyTy
HENPaBUJIbHOI, 00 HEMTOBHOIO, a00 PO3B’s13aHO NMPABUIILHO JIUILIE YACTUHY 3aBJIaHHS.

VY npaBuibHIM MOCIIOBHOCTI pO3B’S3yBaHHS MPOMYIIEHO Jeski eranu. Kiro4osi 2
MOMEHTH pO3B’SI3yBaHHS HE OOIpyHTOBaHO. MOXJIMBI MOMHUJIKM B OOUYMCIEHHSX a0o0
NEPEeTBOPEHHAX, 110 BIUIMBAIOTh HA MOJANblIe po3B’s3yBaHHSA. OTpuMaHa BiAIMOBIIH
HErnoBHA a00 HeMpaBUIIbHA.

Y nocniJoBHOCTI PO3B’I3yBaHHS € JIUIIE JIesK] eTanu po3B’a3yBaHHs. Kirodosi 1
MOMEHTH PO3B’sI3yBaHHs HEe 00rpyHTOBaHO. OTprMaHa BIJIOB1Ib HEMpaBUiIbHA 200
3aBJIaHHSI PO3B’3aHO HE MOBHICTIO

He po3nouaro po3B’si3yBaHHsI 3aBIaHHS a00 PO3B’SI30K 3aBJAaHHS MTOBHICTIO 0
HEIPaBUIILHUN

10. IToToyHMii KOHTPOJIb 3TIHCHIOETHCS T Yac NMPOBEJCHHS HABYAIBHUX 3aHATH 1 Mae
Ha METi epPEeBipPKY 3aCBOEHHS CTYJACHTAMH HAaBYAIHHOTO MaTepiamy.

dopmMH TOTOYHOTO KOHTPOJIIO:

1. Ycue onutyBanHs (ppoHTanbHE, IHAUBITyalbHE, KOMOIHOBAHE).

2. IlpakTtuuHa nepepipka copMoBaHUX NMpodeciiHUX BMIHb.
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3. TectoBuii KOHTPOJIH (BIAKPUTI Ta 3aKPUTI TECTOB1 3aBAAHHS).
10.1. Oyintwosanns nomounoi nmasuanvHoi OisnbHocmi. I1ig 4Yac OIIHIOBAHHS 3aCBOEHHS
KOXHOI TEMH 32 MOTOYHY HaBYAJIbHY JISUTbHICTh CTY/ICHTY BUCTABIISIOTHCS OILIHKH 32 4-pu
O0anpHOIO (HAILIOHAJIBHOIO) IKao. I[lpu 1bOMy BpaxoBYIOTBCS yCi BHJIHM POOIT,
nependadeHl MporpamMor0 AUCHUILUTIHU. [IoTOYHUN KOHTPOJIb pe3yibTaTiB BUKOHAHHS
3aBJaHb CaMOCTIHHOT pOOOTH 3IIUCHIOETHCA IiJ Yac MOTOYHOIO KOHTPOJIO TEMHU Ha
BiIMOBITHOMY 3aHATTI. CTYJEHT Ma€ OTPUMATH OIIHKY 3 KOKHOI TEMH.
11. ®opma miACyMKOBOI0 KOHTPOJIO YCHIIIHOCTI HABYaHHS BIAIOBIAHO [0
HaBYaJIbHOTO Many — icnut (II cemectp).
[cnut — e ¢popmMa miACYMKOBOTO KOHTPOJIIO 3aCBOEHHS CTYJEHTOM TEOPETHYHOTO
Ta MPAKTHYHOTO MaTepiaiy 3 HaBUaJIbHOI JUCHUIUIIHU. [CIUT MPOBOIUTHCS y MUCHMOBIN
(dbopmi 3a exk3aMeHalliiHUMU Ol1eTamMu, CKJIaJA€HUMU BIJIMOBITHO A0 MPOTPaMy HaBYAJIbHOT
aucuMIUiHg. Popma MPOBEAEHHS ICIUTY € MHChbMOBOIO CTaHAAPTHU30BAHOIO 1 BKIIIOUAE
KOHTPOJIb TEOPETUYHOT 1 MPAKTUYHOI M1JTOTOBKH.
CrpykTypa Oiera Ta KpuTepii OI[IHIOBaHHS KOKHOT'O TUITY 3aBJIaHb 1CTIUTY:
1) 40 craHgapTHUX TECTOBUX 3aBJaHb, KOXKHE 3 SKMX Ma€ OJIHY MPaBWIbHY BiAMOBIIb
3 m'saTy 3anpornoHoBaHuXx (¢dopmar A). Ha HamucaHHS TECTOBOTO KOHTPOIIIO
BusieThest 40 xB. (40 6aniB — o 1 H6aiy 3a KOXKHE TECTOBE 3aBJaHH);
2) II’ATh BIIKPUTHX OMKCOBUX MUTaHb (1 - 5 3aBmanHs, 30 0ajiB — mo 6 GaiB 3a KOKHE
NUTaHHS) Ta 1Bl PO3PAXyHKOBI 3a7aul 3 (PaxOBUM (MEIUKO-010JOTIYHUM) 3MICTOM
(6 - 7 3aBmanHs1, 10 GamiB — o 5 6amiB 3a KOXKHY 3aaa4y). TpuBaicTs — 95 xB.
Bceboro — 80 6anis.

12. Cxema HapaxyBaHHs Ta Po310Jiji 0aJiB, AIKi OTPUMYIOTh CTYACHTH

Maxcumanvna Kinpkicme 0anig, sKy MOXe HAOpaTh CTYAEHT 3a MOTOYHY
HaBYAJIBHY JISUTBHICTB JUIS JOMYCKY JI0 1ICIUTY CTaHOBUTH 120 GaiB.

Minimansna kinekicme 6Oanie, Ky TOBUHEH HAOpaTH CTYAEHT 3a TOTOYHY
HaBYAJIbHY JISUIBHICTB JUIS IOIYCKY JIO ICTIMTY CTAHOBUTH 72 Gaju.

Po3paxyHok KiIbKOCTI OajiB MPOBOJUTHCA HA MIACTaBl OTPUMAHUX CTYJIEHTOM
OIIIHOK 3a 4-pu OalbHOI (HAIIOHAJIBHOIO) IIKAJOK IIiJI Yac BUBUYCHHS JUCIUILTIHH,
uIIXoM obuucieHHs: cepennboro apudmernanoro (CA), OKpyriaeHOro A0 TBOX 3HAKIB
miciass komu. OTpuMaHa BeJMYMHA KOHBEPTYEThCA y Oanu 3a 0araToOajbHOIO IMIKAJIOKO
TaKUM YHHOM:

CAx120
X=—

5
JI71s1 3pydHOCT] HaBEIGHO Ta0IMIT0 nepepaxyHKy 3a 200-0aIbHO MIKAJIOO:

IlepepaxyHoK cepeaHbOI OLIHKH 32 NOTOYHY JiAJILHICTh y 0araTo0ajbHy HIKAJXY AJIA
AUCHMILTIH, 110 3aBePIIYIOTHCS iICITUTOM

4- 200- 4- 200- 4- 200- 4- 200-
0aJpHa | 0aJdbHA 0agbHa | 0ajbHA 0aJpHa | 0aJdbHA 0aJpHa | O0ajJbHa
HIKAJa | IIKaJa MIKaJa | [mKajaa mIKajJa | IIKaJa HIKAaJIa HIKAJIA

5 120 4.45 107 3.91 94 3.37 81

4.95 119 4.41 106 3.87 93 3.33 80
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491 118 4.37 105 3.83 92 3.29 79
4.87 117 4.33 104 3.79 91 3.25 78
4.83 116 4.29 103 3.74 90 3.2 77
4.79 115 4.25 102 3.7 89 3.16 76
4.75 114 4.2 101 3.66 88 3.12 75
4.7 113 4.16 100 3.62 87 3.08 74
4.66 112 412 99 3.58 86 3.04 73
4.62 111 4.08 98 3.54 85 3 72
4.58 110 4.04 97 3.49 84 Menme | Henoc-
4.54 109 3.99 96 3.45 83 3 TATHBHO
4.5 108 3.95 95 3.41 82

Camocmitina poboma cmyoeHmis OIIHIOETHCS 1] YaC TOTOYHOTO KOHTPOJIIO TEMH Ha
BIIMIOBITHOMY 3aHSATT1. 3aCBOEHHS TEM, K1 BUHOCSIThLCS JIUIIE HA CAMOCTIMHY pOOOTY
KOHTPOJIIOETHCS MPHU M1JICYMKOBOMY KOHTPOJTI.

MaxkcumanbHa KUIBKiCTh 0aJiB, Ky MO)Xe HaOpaTh CTYJEHT MpHU CKIJIaJIaHHI
1CrIUTy CTaHOBUTH §0).

MiuniManbHa KibKicTh 0aJIiB IIpU CKJIaJIaHHI ICIUTY - HE MeHiie 50.
OuiHka 3 IMCUMILIIHU, SIKA 3aBEPUIYETHCHA iCIMTOM BH3HAYAETHCS, K Cyma OaliB 3a
MIOTOYHY HABYAJIbHY AISUIBHICTH (HE MeHIle 72) Ta OamB 3a icnuT (He meHie 50).

banu 3 pucuMIUTIHA He3alneXHO KOHBEpTYyroThcs sk B mkany ECTS, tak 1 B 4-
OasbHy (HauioHanbHy) mKany. bamu mkanu ECTS y 4-06anbHy 1IKaly HE KOHBEPTYIOTHCS
1 HaBNaku. banu CTylneHTIB, SIKi HABYAIOTHCS 3a OJIHIEIO CIEUIATBHICTIO, 3 YpaxyBaHHSIM
KUIBKOCTI 0ajiB, HAOpaHMX 3 JUCUUIUIIHU PaHXKYIOThed 3a mKkanow ECTS Ttakum ynHOM:

Ouninka ECTS | CraTuCTHYHMI IOKA3HUK
Haiikpami 10 % crynenris
HacrymnHi 25 % cryaenriB
Hacrynni 30 % cryaenris
HacrymnHi 25 % cryaenriB
Octanni 10 % crynenTiB

moOaAw»

PamxyBaHHS 3 MPUCBOEHHAM OIiHOK ,,A”, ,,B”, ,,C”, ,D”, ,E” npoBoAUThCS s
CTYJIEHTIB JIaHOTO KYypCy, SIKI HABYalOThCS 3a OJHIEI0 CHEIIaTbHICTIO 1 YCHINIHO
3aBepIIMIN BUBYEHHS aucnumuiian. CtynaeHTH, ski oxepxkanu ominku FX, F («2») He
BHOCSATBCSI JI0O CIUCKY CTYACHTIB, IO paHxyroThcsa. CTyneHTH 3 omiHkowo FX micis
MepecKIagaHHs aBTOMaTUYHO OTPUMYIOTH Oai ,,E”.

bamu 3 gucruIuiAM IS CTYJEHTIB, SIKI  YCIIITHO BHUKOHAIM MpOrpamy
KOHBEPTYIOTbCA Yy TpajuliiiHy 4-pu OanbHy HIKalTy 3a aOCOMIOTHUMH KPUTEpIIMHU, SKi
HaBEJICHO HIDKYE Yy TaOJHII:

baau 3 aucuunrinm Ouinka 3a 4-pu 6aJbHOI0
MIKAJ010
Bix 170 mo 200 6anis 5
Bix 140 no 169 6anis 4
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Bix 139 06amniB 10 MiHIMaIbHOT KIJIBKOCTI 3
OaJiB, SIKy MOBUHEH HaOpaTH CTYACHT
Hwxue MiHIMaNbHOI KIJIBKOCT1 OalliB, SIKY 2
NOBWHEH HAOpAaTH CTYACHT

Ominka ECTS y TpaaumiiiHy ImKaily He KOHBEPTYeThCs, ockiibku mkana ECTS Ta

qoTupuOanpHa ImKana He3anekHi. OO0’ €KTHBHICTH OIIIHIOBAaHHS HABUYaJIbHOI MISUTBHOCTI
CTYZCHTIB NIEPEBIPAETHCS CTATUCTUYHUMH METOAaMH (KOe(Dili€HT KOPEAIii MIXK OLIIHKOIO
ECTS Ta ormiHkor0 3a HaIliOHAJILHOIO IIKAJIO0).

13. MeToauuHe 320e3MeYEeHHA:

- HaBuanbHa nporpama AMCHUILIIHH.

- Te3u nekiit 3 AUCIUILTIHH.

- MynbTuUMeAiitH1 Tpe3eHTallli JEKIIii.

- BigeokoHTeHT nexiiif, po3MillieHUu# Ha TIATPOPMI JTUCTAHIIHHOTO HABYAHHS.
- MeroanyHi peKoMeH 1alli Ta po3poOKH sl BUKJIagaya.

-  MeToanuHi pekoMeHalli 10 MPaKTUYHUX 3aHATh JIJIs1 CTYACHTIB.

-  MeToauuHi pekoMeH/alli AJi CaMOCTIHHOT pOOOTH CTYACHTIB.

- TecroBi Ta KOHTPOJBHI 3aBAAHHS 10 TPAKTUIHUX 3aHSATh.

- IluTaHHs Ta 3aBIaHHS A0 M1JICYMKOBOI'O KOHTPOJIIO (ICTIUTY).
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