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Kpamidikarmiitauii ek3ameH — 000B’I3KOBUI KOMIIOHEHT arecTalil HabyTTs KoMIle-
TEHTHCTEHN, BU3HAYEHMX CTAHIapTOM BHILOI OCBITH Ta JOCTATHIX AJs NpodeciiHOl Nisb-
HocTi 3a crrenianpHicTiO 091 — Bionoris.

Kpanidikauiftuuit icut st 3006yBadiB OIIT «biodizuka» npyroro (maricrep-
CBHKOTI'0) PiBHS BHILOT OCBITH Oyie mposeaeHo y rpy/aHi 2023 poky.

dopmaT TpoBeIeHHs] — OUHUH.

Ex3amMeHanilina po6oTa CKIagaeTbes 3 25 TECTOBUX 3aBJaHb, 1110 MAlOTh 110 YOTHPU

BapiaHTH BIAMOBI/I, 3 AKUX JIMIIE OJWH NPaBUIbHUN. Ha BUKOHAHHS TeCTy BiIBO-
nuthes 60 xB.

I[Mporpama kBanidikariiiHoro exzameny 3100yBadi OINIT «biodisukay crenianerocti 091
— biosorist " CKJIaa€eThesl 3 TAKUX PO3JLIIB:

. [TpobnemHi nuTanHs cydacHol Oiooril

. bioinopmaTuka

. Exonoriuna 6iogizuka

. Biogi3uka TpaHCTIOPTHHUX ITPOLIECIB

. biodizuka m's13iB

. biodizuka ceHcopHUX cHcTEM

. MeTomosorist HayKOBHX AOCTIIKEHb y 6i0di3uLi

I N N B W —

[Iporpama ckiaaeHa criBpobitHukaMu kadeapu 6iodizuku Ta 6ioindopmariku 6ionoriv-
Horo ¢axynsrety JIbBIBCHKOr0 HalllOHAIBHOTO YHiBepcUTeTYy iMeHi IBana Ppanka.



1. MPOBJIEMHI TUTAHHSI CYYACHOI BIOJIOT'IT

I'ostoBHI eTann B cTaHOBJIEHHI cyuacHol Oiosorii. XapakTepucTuka B3aeMOBIIHOCHH MiX OKpe-
MUMH «oMikamMu». CTpyKTypHa opraHisaiiist )xuBoi mMartepii. [aTepakTomika: B3aemoxii 6inok-JIHK i 6i-
J0K-61510K. ['eH-perynsTopHi Mepexi kiiTHHH. bioiHpopMarhka: TOJOBHI METOAWYHI MiTXOIH, POJb Y
cyvacHii Giosorii.

Kairnunnii uukn: erpykrypa. CTpykTypa KJIITHHHOTO [UKITY, PECTPHUKIIIHHI TOUYKH Y KIITHHHOMY
udKil Ta ix OloxiMiuHu# 3micT. CHHXpOHI3AIisS KJIITHHHOTO MUKy B momyisiii kiaituH. Pombs Cdk-
LUKTIHOBHX KOMITIEKCIB Yy PeryJisilii KIITHHHOTO MUKy, BU3HA4YeHHS 1 3arajpHa XapakTepUCTHKA [IUTO-
KiHIB.

[HouinenTuani paxkTopn pocty (1ITOKIHN) — roJI0BHI peryJiaTopu npoJidepauii i audepenui-
auii kjaiTuH TBapun i moanHu. Ponuna incyninonomibuux ¢aktopiB pocty. Pogwna eninzepMaabHOTO
dbaktopa pocty. Poauna tpombouuTtaproro ¢gaxrtopa pocty. Poanna ¢akropa pocty ¢idpobdnactis. Po-
JMHA TpaHC(POPMYIOUOTro GaKTopa pocTy OeTa-THITY.

CnpsekeHHs pelenTopiB 3 peryasiTOpHEMH cucTeMaMH KITHHH., CTpyKTypa IUIa3MaTH4IHOL
MeMOpaHu Ta MeMOpaHHHUX pelenTopis. C nenudiuni pelenTopy MoMiNnenTHAHUX GaKTopiB pocty. [HTep-
HaJIi3alisl Jiranja-pernenTopHuX KOMIUIEKCIB Ta ii GionoriudHa posib. BHYTpIIIHROKIIITHHHA CHUTHAI3AIlis.
Peuentopu ta G-0iku miasmMaTuuHol MeMOpaHU: CIPSDKEHHS MK HUMH Ta POJIb Y MeXaHi3Max Jil [UTo-
KiniB. [IpoTeinkinasHi kackaau ta ixX po/ib y nepeaadi peryasiTOpHUX CHTHANIB y KITITHHY: CUTHAJIbHUN
uuax Ras/MAPK. Curnanbai QyHKILT TpoayKTiB poseruieHHs GocdomimiaiB. Y4acTs IpoTeiHKiHas A i
C y nepenaul peryynsTopHux curHanis y kiiTuHi. Cursaneuuii nusix JAK/STAT y TBapiuHHEX KITITHHAX.
Ponp GinkiB Smad y nepenaui peryssiTopiiX CHrHa B IMTOKIHAME POJMHHU TpaHchopMmyrodoro ¢akropa
pocty Gera-tuny. Tpanckpunuiitni gaxropn (Ha npukaaai NFkappa B). Mexanizmu pyiiHyBaHHS OUIKIB
y KaiTuHax. Posb Ta MexaHisMu QYHKIIOHYBaHHs nporeacoM. Posb GinkiB-mmanepoHis y kiituni. Mexa-
HI3MH TpaHcsokauil OIIKIB y KIITHHI Ta MeXaHi3MH, K BA3HAYAOTH JIOKanizanito GinkiB y kmitiHi. Cek-
peToBaHl Ta MeMOpaHHI O1JIKH — IpaKTHUHE 3aCTOCYBAHHS CKePOBAHOI JIoKamizarii OiKiBs.

Mouaekyasipui mexanisMn Kanueporene3y. XimMiunuit Ta BipycHuit kaunneporenes. [Tporoonkore-
HH Ta OHKOreHH. Mosexy/sipHi MexaHi3vi ail OIIKOBHX NMPOAYKTIB MPOTOOHKOreHiB. BHYTpiHBOKII-
THHHA JIOKaJli3allis Ta OI0JOriuHI BIACTHBOCTI OIIKOBUX MPOAYKTIB MPOTOOHKOICHIB. 3B’ 30K MPOIYKTIB
OHKOTEHIB 13 NOJINEeNTHAHUMH (PAKTOPari POCTY. AHTHOHKOTEHH — F€HH-CYTIPECOPH ITYXJIUHHOIO POCTY.
MosekysisipHi MeXaH13MH A1T aHTHOHKOr ¢!, OCHOBHI (PEHOTHUIIYHI XapaKTEPUCTUKH 3JIOSIKICHUX KIIITHH.
ABTOKpUHHA peryJsiiis. MeHOTUNIOBI 03HAKH 3JI0SKICHUX 1 TpaHc(opMmoBaHuX KIITHH. OcoOauBOCTI pe-
ryssinii npofidepaiii KIITHH TiA Yac 370sKICHOTO pocTy. BTpara KOHTAaKTHOTO iHTIOyBaHHS POCTY KJii-
TUH. ABTOKPUHHA PETyJIsLisl KIITHHHUX (YHKUIH. 3MIHM Y CTPYKTYpl 1 QyHKIISX MEMOpaHHUX peLenTo-
piB KJIITHH ITiJ1 Yac 370SKICHOTO POCTY. 3)MIHH Yy MeXaHi3Max repeaadi peryasTOPHUX CHTHATIB Bif perie-
NTOPIB Ha [JIa3MaTU4HIi MeMOpaHi 10 BHYTPILIHBOKIITHHHAX MOJIEKYJIIPHUX MilleHel. 3MiHH B eKcIIpe-
cif cnenn(pIYHKUX TeHIB MiJ Yac 3n0gaKicHoro pocty. Teopis GaratoctaaiiiHOro KaHueporesesy Ta ii cyTb.
Monexynsapai MexanisMu il kanueporenis. [Ipomoropu Ta iHiniaTopu KaHieporenesy. XiMiYHAN Ta Bi-
pYCHHMI KaHlLieporenes: 3arajibHa Xapakrepucruka. CTpykTypa Ta (yHKiil peTpoBipyciB. bigok p53 i kxa-
HIIEpOTeHE3. .

Moanekyasipai MexaHismMn crapiniis i 3aru6eni kaiTun. @izlonoriyHa cMepTh KIITHH y 6araTox-
JNITHHHHUX €BKapiOTHUYHUX OPraHi3miB. 3arporpaMoBaHa CMEpTh KIITHH. AMONTO3: HUTOMOPdOJIOrivHa i
6ioxiMiyHa xapakrepuctuka. lnaykropu anontody. Cynpecopu anonrtosy. Aprodaris. Hezamporpamosa-
Ha (BUIIAIKOBA CMEPTh KJIITHH, HEKPO3).

MouJiekyJsisipHi MeXaHI3MHI NOMIpeHHX 3axXBoproBanb, J{iadet i oxupinug. [latoreneTnuni acrne-
KTH aiabety. MoJieKyIsipHO-TeHeTHYH] MeXaHi3Mu, SIKI JIe)KaTb B OCHOBI PO3BUTKY aiabeTy. ATepockiie-
pO3 1 CepLeBO-CYAMHHI 3aXBOPIOBAHHS. | [HTOKIHK | NApaKpHHHO-aBTOKPUHHA PETYJIAILS IIPH aTepOCKIIe-
po3i. CHIJI Ta aBToiMyHHI 3aXBOproBaHHs. (Cra/IKOBI 3aXBOPIOBAHHSL.

I'enna inzkenepis. ['enna Tepamnis. MexaHi3Mu BUHUKHEHHS pE3UCTEHTHOCTI A0 JiKiB. KitoHyBaHHS
KUBUX opraHi3miB. CtoBOyposi xmitunu. TpaHcrenni oprauismu. biosextopu. bioimxenepis. Mosneky-
JSIpHI MeXaHi3Mu (OpPMYBaHHS IMYHOIOT UHOT pi3HOMaHITHOCTI. T-KIiTHHHAN Ta B-KIiTHHHUE IMYHITET.
['iGpunomHua 610TeXHOJIOTisI Ta MOHOKIOHAIBHI aHTUTLIA. [IpoKkapioTHyHi Ta eBKapioTHYHI KIITHHHI 6i0-
peakTopu y 6ioTexnosoriax. [Tocrrpancisiiifina Mmonudikanisa 6inkis: OionoriuHe 3HaueHHS. Perysiis



.....

reHesy nepioau B €M6p10FCHL31 TBApHH Til IXHIM BIUIUB Ha PO3BHUTOK. [IOHATTS HpO IeHETHYHY 1 eIlireHe-
THYHY 1HQOpMaLito 1iJ Yyac npoueciB 6i0;10riYHOro po3BUTKY. JKepesa i METOAH OTPUMaHHS CTOBOYpO-
BHX KJIITHH. biomenwuni Ta eTuyHi mpodiieMu OTpUMaHHS | BUKOPUCTAHHS CTOBOYPOBHX KIIITHH.

Hanoo6iorexnosorii i HanomaTepiajn as 6ioJtorii i Mmexnuman. HanomaTepianu, «po3yMHi» Ma-
Tepiaiy, X BUKOPUCTAHHS VIl JOCTABKH /IIKapChKUX cyOCTaHIiM 1 reHeTHYHUX MatepialiB. biocercopu:
IIPUHIMITH CTBOPEHHS i 3aCTOCYBAHHSL.

bioernka: mopymennss eTH4HHX HOPM HaykoBoi AisiibHocTi. HaykoBa imes, crtarts, MpoOeKT.
[IpoGnemu 3axucTy IHTENEKTYaabHOI BIacHOCTI B Hayli. Exosoriuni mpobnemu: riiobanbHe MOTEIUTIHHS,
3arposa OiopizHOMaHITTIO, 3a0pynHeHHs JA0BKLLIL. EHepretnuni mpoGiemu. BimxosmroBani mxepena
eneprii. bionmanueo. O6’extuBHa GioeTnka: 6i036pos1, 6i0TEpPOPU3M, KIIOHYBAaHHSI OPraHi3MiB, TPAHCTEHHI
OpraHi3MH, TpaHCIUIAHTalLls TKAaHWUH | OpradiB, OTPUMaHHsS eMOpIOHATBHHUX CTOBOYPOBHX KIIITHH.
Cy0’exTBHa Ol0€THKA: MOPYIIEHHS €TH IHIX HOPM HayKoBOI jissibHOCTI. HaykoBa ifes, cTarts, mpoekT
— LUIAX 0 MaTepiallbHO-TeXHIYHOro 3a0c3reyeHHsl HayKOBOT AisTBHOCTI Ta HAYKOBO-TEXHIYHOTO Mporpe-
cy mozactsa. [Ipobiemu 3axucTy IHTEIEKT VaTbHOT BAACHOCTI B HAYIII.

2. BIOIH®OOPMATHUKA

Beryn no Gioindopmarukn. o rake JIHK i 6inox. IlentpanbHa gorma MosieKysisspaoi 6iosoril
XX cronmiTrs, il cyyacHe TJIIyMa4€HHS 3 TOUKH 30py enireHeTHKH U Teopil iHpopmarii. Bioindopmaruka
K CHHTE3 METOIB MOJIEKY/IIpHOT Oi0Noril. reHeTHKH, iHpopmMaTuky i cratiuctrkd. Maprapet O. Jleiirod
i nepwi mogeni eBomrouii HAIT. Teopist npuiiHsTHHX ToukoBHX MyTarii (PAM) M. Jleiirod.

Hykneotun, konoH, aMiHOKHCIIOTH T 3aJIMIIIOK — €JIeMEHTapHI OAMHUIN 1H(POPMATIIiT, SKHMH OIEPYE
Oloinpopmarnka. Tunmy JaHUX, MO TEHCPYIOTh FEHOMHI, TPAHCKPHUIITOMHI 1 MPOTEOMHI METOXH JOCIi-
JoKeHb. Inrepakrom. CucremHuil ananiz. Poib GloiHGOpMATHUHUX METOMIB y GIONOTIYHUX HOCIIIKEH-
usx. JKypnan Nucleic Acids Research — nposinnuk y cBiti 6ioiHpopMaTuKy.

bioindopmaruyni cepsicn Ha BeG-noprani NCBI — PubMed, GenBank, Genome, Taxonomy, GEO
datasets. Hanionansnnii nentp 6iorexnosioriunoi ingopmanii CIHA (NCBI) — ctpykrypa i GyHKmii.

MaremaTuuni moaeni HAII — konentyansni 3acaan. bionoriuna Mosens — Ha npukiani abeTku
i mopu. Illo Taxe inpopmanis? Cumposnnie nosizomnenns. [llo Take yactoTa, iMOBipHICTL Ta Biporif-
HICTH NoAIT? IMOBIPHICTE (YacTOTa) TparisHHS MiAMOCIIAOBHOCTI (COBA) Y MOCIIOBHOCTI (TEKCTi) —
mozeni bepuyii 1 Mapkosa. [lonstrs builcsoBol craruetiku crocoBHo ananizy HAIT. Okpemi Bunanku
BUKOPUCTaHHs eleMeHTIB balie30B0T CTaTHCTUKH, BIPOTIMHOCTI i pi3HOMAHITHUX PO3MOILIIB iIMOBIPHOCTI
J10 po3B’s3aHHs O10JOTIUHUX [TUTAHbB.

MaremaTu4ni MoJesi eBOIONIT 11y KJICOTHAHUX MocainoBHOcTeil. Moeni eBooIil HyKJIeOTHI-
HHX MOCHIA0BHOCTEH K NPUKIA] mapameTpu3oBaHuxX mozeseit. Moaens [xakca-Kimypu JC69, 1i napa-
meTpH. Teopist MOJIEKYJISIPHOTO FOJMHHMKA, 11 MPAaKTHYHE 3aCTOCYBaHHs. THIIM MAaTpullb 3aMillleHHs —
OJIMHUYHI, EMITIPUYHI, HapameTmeBaHi Paitonn Husbkol ckiagaocti B HATI ta moBTOpH.

[ToBTOpH — KIJIBKICHO JOMIHAHTHA (popMa Oprasizaiii reHeTHYHOIO MaTeplaJIy HectpykTypoBani
OIIKM SIK MPHUKJIAJ TOCTIIOBHOCTEH 3 HU3L KOO CKIIAAHICTIO.

Mopisuanns HAIT — xonnenTya/inui 3acaan. EBononiitna criopiiHeHiCTs (rOMOJIOTIS) SIK KOH-
uentyaapHa ocHosa nopiBHsHHA HAIL ['omonorivnicTs, noaibHicTs, inenTHuHicTs. JloKanbhe 1 rio6a-
nbHe BUpiBHIOBaHHA. [liAnocainoBHOCTI. iiporamuuu, wrpadu, paxyHox BupisHIoBaHHs. Epomonis HATI
sk npouec Mapkosa. Mojeni MapkoBa B aHani3i reHeTHYHHX TNOCHIAOBHOCTeH. Marpuili MyTamiiHux

nanux PAM. Marpuui BLOSUM. Emnipnuni Marpuiii KOJOHHUX 3aMillieHb 1 IXHe 3aCTOCYBAHHS B OLIIH-
ui esosontii HATT.
[Monapue pupiBnosanus HAIL [ipunuun rpadgivuHoro LIOCTpYBaHHS MONAPHOrO BUPIBHIOBAHHS

HATI. Tunu nepebynos HAIL, siki MoKHa BUSIBISTH 3a JOMOMOTOO JIOTIIOT-aHAJI3y — MOBTOPH, ITOBHI 1
4acTKOBI 1HBepcil. [TonsTTs “BikHa™ BupizntoBaHHs. [Ipukiaay nporpaM BiIKpUTOTO THUITY JUIS AOTILIOT-
aHaji3y Ha piBHI OKPeMHX TeHIB 1 TeHOMIB. MeToAM JMHAaMIYHOrO MPOrpaMyBaHHs y BHPIBHIOBAHHI
HAIL Anroput™m nokaneroro BupiBHioanHs CMmiTa-YoTepMaHa 3 BUKOPUCTAHHIM YHITapHO! MaTpHili
3aMilllenb. AIropuT™ riuodanbHOro BupisHioBans Hinensmana-Banya. TTopiBHSHHS paxyHKIB BHPiBHIO-
BanHs HAII Ha ocHoOBI yHiITapHOT MaTpuii Ta BLOSUMG62.



Amnaniz PHK. Bussnenns pPHK it TPHK y renomax. Ananis nanux RNAseq. basu ganux tPHK.
[lepenGauenns Bropunnoi crpykrypu PHK ta ouinka ii crabinbuocti. basu namux pPHK s motpe6
MOJIEKYIISIpHOT TakcoHoMii. basu nanux nexonyrounx PHK. Basu nanux Busienenns CRISPR-enemenTis y
regoMmax Oaxrepii.

3. EKOJIOTTYHA BIO®I3ZUKA

Tuek. Armocdepunii Tuek. Tuck Boyu. Brutis THCKY Ha JKUBI Opradizmu.

PosunnuicTe rasis y pinunax. BumiproBanns tucky. Birep. [Ipuunnu Bunukaenus sitpy. Ilapa-
merpu Bitpy. CTpecoBi cuTyanii, mos’s3ani 3 BiTpom. Brumus BiTpy Ha uBi opranismu. BumipioBaHHS
rapameTpiB BITpY.

I'pasirauis. Busnauenns rpasiramii. Bnus rpasiTtauii Ha xuBi opranismu. BuMiproBanHs rpasiT-
ponismy. Bibpauii. [Tapamerpu BiGpanii. Bruus BiGpauiit Ha opranism moxunu. BiGpaiii Ta TBapunm.
Buwmiproanns Bibpauiii. Konusanns ta xsuwii. OcHoBHI Bu3HadeHHs. 3emyuerpycu. [lynami. Brums mpu-
POIHHX KOIMBaHb Ha TBAPHH. BUMIpIOBAaHHS NPUPOTHUX KOSUBAHE.

Axkycruuni ¢akTopu cepenoBuma. XBUI B IPY)KHOMY CepelOBHUINI. XapaKTEPUCTUKH 3BYKOBHX
KONMBaHb. YTBOPEHHS 3BYKiB TBapuHaMu. Qi3udHi MpoIecH, o CyHpOBOKYIOTh MOMMKMPEHHS 3BYKY Y
HABKOJIMUIHBOMY CEpEeIOBHINI. AKyCTHYHA KOMYHiKallis TBapud. [llym. OcHOBHI Bu3HadeHHs. Po3nonin
mymy 3a inTencuBHicTio. CymapHuii mym. Posnozin urymy 3a yactortoro. Brutis mymy Ha %uBi opramiz-
MH. BumiproBaHHs piBHIB rymy. 3ByKOBA 130JIs11i4.

Bouoricers. [TapameTpu Bosorocti. Briiue BonoroctTi Ha jxuBi opranizmu. BUuMiproBanHs BOJIOrOCTi.
Bosoricts rpyHTY. BUMIpIOBaHHS BOJIOTOCTI IPYHTY.

Temneparypa. Temnepatypni mkanu. Temneparypa armocdepu. Temmeparypa rpynry. Temmepa-
Typa BOJO¥M. BIiiuB TemmepaTypu Ha jKHBI opraHizMu. BUMiploBaHHS TeMIIepaTypH.

Omnann. ITapameTpu onafis. B3aemogis onajiiB 3 HABKOJHMIIHIM CEPENOBHIIEM. [30TONHM B onanax.
®paknionysanHs i3otomiB. CtabiybHI i30T0MK y mpoteci onaais. Bumipropanns onanis. Kucnotwi gomi.
BumiproBanHs 3a0pyaHeHb B Omagax

IIpnpoani BunpominwBanus. [TapamMeTpu COHSYHOrO BUIPOMIHIOBAHHS. BIIMB COHSYHOTrO BH-
NPOMIHIOBAHHS HA KMBi OpraHi3mu. BIUTHB BHIPOMIHIOBAHHS yabTpadioneroBoi obyacti crekrpa Ha
KHBI opranismMu. AtMocdepHe BHIpoMiHIOBaHHS. BurpoMminioBanHs 3emHoi mosepxHi. Ans6eno. Buwmi-
pIOBaHHs NPHPOJHHUX BUIPOMIHIOBAHb. KBaHTOBI BIACTHBOCTI BUIIPOMIHIOBAHHS. 3aKOHHU TEIJIOBOrO BH-
npoMinioBaHHs. KOpOTKOXBHIbOBE COHSYHE BHUIIPOMIHIOBAHHS. JIOBrOXBUIIBOBE BHIPOMIHIOBAHHS 3€M-
HOI MOBEpXHI.

Mexanopeuennisi. Busnauenns mexaHopeuenTtopis. Mexanoperentopu mikipu. BectuGynopeuern-
uig. Inrepopenenuis. Mexanopeuernuis y pud. Mexanopeuenuis y komax. [pasipenennis. Komaxu Ta
rpabiTamis. I'paBipenentist pocHH. AKycCTOpemerniis. AKyCTOpEIeNilis y ccapuiB. AKyCTOpeleNis y
NTHLI. AKyCTOpeLeniis y puO. AKYCTOpPEIENLis y KoMax.

Tepmopenenuis. Mexanizmu tepmopenenuii. Ternosa 4y TIHBICTE TBAPUH.

®oropeuenuis. PoTopenentis y komax. 30poBHid aHaizatop puo. 30pOBI/II/I aHali3aTop MTaxiB.
30poBHUil aHAII3aTOP ccaBliB. MexaHi3MH 30py CCaBIIiB.

®izuka aBHIN nepeHeceHHsl. Exepretnunuit 6ananc ¢isnynnx Ta GiONOTIYHUX CHCTEM 3 HABKO-
JIMUIHIM cepeoBuIIeM. SIBHIa mepenecenns. [lepeHeceHHs MacH: BoJa Ta po3unHeHi peuosunu. [lepe-
HeceHHs mMacu B rpyHTi. [lepenecenns macu (audysis). Judysis depes kiaitiau. OcMoc. AKTUBHE TpaHc-
noprysanns. Kopenesa cucrema. Keunema. O6’emuuii morik. ®@iaoema. BUMiproBaHHS MOTOKIB COKY.
[Tepenecenns Boaum mia yac pemeniauii. [lepeHecenHst 3a0pyaHIOBaYiB POCIHHOIO.

3mina enpomii. [Tapamerpn TepmonuHamiunoi cuctemu. Ilepumii 3akon TepMoauHamiky. J{pyrui
3aKOH TepMoauHaMiky. ExnTponis. PiBHOBaXkHa TepmonnHamika. HepiBHoBakHa TepmMoaunamika. Tepmo-
JAMHAMIYHI CHJTH Ta TEPMOIMHAMIYHI MOTOKH.

Ilepenecennst macu: BonsHa nmapa ta rasu. Tpancmipanis. ['a3000MiH. BumiproBanns razoo0Miny.
3a0pyAHEHHS HABKOJIMIIHBOTO CepeIOBUIIA TPAHCITOPTHUMHE 3aC00aMHU.

Bunaposysanust 3 BoaHol mosepxni. /lucniepciiine nepeHeceHHst Macu. MoJeIOBaHHS [OMIUPEH-
Hs 3a0pyaHeHsb B atMocdepi. [lepeHeceHHs MOBITPs Ta mMapy Imij yac pe Meiaril,



YacTunkn y HaBKOJIHIMHLOMY cepemxoBumi. Disvka yactuHOK. Aepo3oi Ta 6ioaeposoni. Hano-
YACTHHKHU Ta peMeiallisl HaBKOIUIHBOro cepenosuiia. Cmor. TroTronoBHM nuM. [lepeHecenns iMIyb-
cy. Ilepenecenns immynbcy (B’s3KicTh). MoiemoBaHHsl 3MiHH MBHAKOCTI BITPY MOGIH3Y 3€MHOT MOBEPX-
Hi. Mo/IentOBaHHS 3MiHH LIBUJKOCTI BITPY Y POCTHHHOMY ITOKPHBI.

Ilepenecenns: esexkrpuku. EnexrpoxiMiunuili nmoteHmian. [loTeHmian crokoro Ta moTeHIam il
30yIIUBICTh POCTUHHUX KIITHH. EJEKTpOKIHETHYHI METOIU peMeialtii.

Ilepenecennst TenoTH. IlepeneceHHs TEIIOTH Yepes TeMJIONpoBiaHicTh. CTallioHapHA TEILIONpO-
BIJTHICTB Kpi3b IIap pedyoBUHHU. [lepeHeceHHs TETUIOTH 4epes KOHBEKIiIo. [IepeHeceHHs TerioTH depes
BUIIPOMIHIOBaHHS. [lepeHeceHHs TenIoTH Yepe3 napoyTBOPEHHS.

Yaapui xBuui. Hacniaxu mist )KUBUX OopraHi3MiB, MO 3a CTyneHeM ypaxeHHs. KoHTys3il, sk Ha-
CJILIOK MEXaHIYHOTO BIUTUBY yAApHUX XBHJIb. BIUIUB pi3HOTO THITY 3a0pyIHEHHS, BUKIHKAHOTO BOEHHHU-
MH J1isMHU (BUPBHU BiJl BUOYXiB, OKOIM, TOKCHYHI PEYOBHHHU BiJl MOJBOTY PaKeT 1 pyX BaKKOI TEXHIKH i
T.J1.) HA "KUB1 OpTaHi3MH.

O3onoBuil wap. BuMmiproBanHs o3ony. [lapHukoBuit edext. BumipioBanHs BILTUBY MapHHUKOBOTO
edexty. EnepreTuunuii Oananc 3emuol nosepxui. EHepretnunuii 6ananc nucTka ta pociuHd. EHepreTu-
yHUH OanaHc TBapuHU. EHepreTuuHuil 6amaHc BOIOHM.

4. BIO®I3UKA TPAHCIIOPTHHUX MPOIECIB

3arajbHa XapaKTepHCTHKA TPAHCIIOPTHHUX NPOLECIB Ta MpoleciB GioenexkTporenesy. Knacugika-
uis TpaHcnopTHUX npoueciB. Tpancropt Bonu. [lacuBHwuit i akTuBHUE TpaucnoptT. [lepBUHHO-aKTUBHMM
TPaHCNOPT. BTOpUHHO-aKTHBHUI TpaHCOPT. Y HINOPT, CUMIIOPT, AaHTUIIOPT.

CkJiaz ta CTpYKTYpPHO-()YHKIIOHAJIbHA OPTaHi3allisl MOJEKYIIpPHUX KOMIIOHEHTIB OioMeMOpaH.

MemOpanHi 6inkn, Byriesoau memopan. Tumu B3aemo 1iif MeMOpaHHHX KOMITOHEHTIB 1 iX pojib Yy
GyukuionyBanni 6iomemOpaH.

Knacudikauiss tpancnoprunx 6igakiB. Kanamu i nepenomuku: Oynosa ta Gpynkmii. Kanamu i ne-
PEHOIIMKY SIK (EepMEHTH: 3aCTOCYBAHHs TeOpil MBUAKOCTEH. AHAII3 CTAIIIOHAPHOTO CTaHYy.

MeToau A0CTiIKEHHSI TPAHCIOPTHUX MponeciB (PSHTTCHOCTPYKTYPHHM aHami3, eleKTPOHHHMA
IapaMarHiTHAN pe30HaHC, AIepHHI MarHiTHHH Pe30HaHC, eJIeKTPOHHA MIKpOCKOIIis, audepeHiiaibHa
CKaHyro4a KaJIopuMeTpisi, MeTo]1 (pikcanii moTeHmiary, METOA pe30HAaHCHOT Mirpallii eHeprii 1 MOJIeKyJIs-
pHOI MilIeHi).

Peectpartist ctpymy, 1110 MpoTiKae yepe3 OMUHOYHUHN KaHan. Merox nmeTu-kiaMmy. Hepenuki more-
KYyJH sIK MOJEJI KaHawiB 1 mop. [ pamMiliiang, ataMenuTH, HicTaTUH, aM(pOTEepUIIHH.

XapaxkTepucTtuka nop i kanais. LL{inuxH1 kananu. Snepui noposi komiekeu. [opunu.

Mem6OpanHi peuentopu. HikoTHHOBMI aneTHIXomiHOBHM petientop. [loTeHIian3anexxHuil HaTpie-
Bul kaHa. KanpmieBuil kaHar. 3HaUSHHS PENeNTOPIiB 1 KaHAJB y B3aEMOJIIT KIITHH 13 CepeIOBHIIIEM.

YHinoprep#, cHMIoprepH, aHTHNOPTepH. XapaKTepUCTHKA aKTUBHUX TEPEHOLIMKIB, 110 BUKO-
PHUCTOBYIOTH eHeprito rigpomizy ATO abo dochoenonmipyBary. AKTUBHI TPAHCIIOPTHI CUCTEMH, CIpsI-
KEHI 3 IEPEHOCOM €JIEKTPOHIB a00 IOIJIMHAHHAM CBITIIA.

Tpancnopt HeeaexTpodiTiB. J{udyais. [Tonermena qudysis. .

Tpaucnopr ioniB. lorHa piBHOBara. Enexrpoximiunuii morenitiai. ['igparaiist ioHiB. [oHHA piBHO-
Bara Ha Mexi po3ainy ¢as. [lonsifianii enexTpudHuii map. JJoHHaHIBChKa piBHOBAra.

Enextponudysiiina Teopis TpaHCIOpTy i0HIB yepe3 MeMOpaHy. PiBHsHHS enexTpomudysii Hepue-
ta-[1nanka.

MonekyisipHI OCHOBH NMEPBUHHO-aKTUBHOIO TpaHcnopty 10HiB. AT®a3u P-tuny. AT®azn V-tuny.
AT®azu F-tumy.

Mouexyasipaa opranizamis Na*, K™ -nmommiu. Moneky/isipHi OCHOBH CTBOPEHHS €JIEKTPOXIMIYHO-
ro rpazuienty ionis. Na, K™ -momma. MonekyaapHa opradizauis. Mexanism rigponituunoi peaxitii. Mo-
nudikaropw i inriGitopu Na, K -AT®asn. |

Opranizanis Ca-nomnu B mem6pani. Kigernka Tpancnopry Ca®". Cxema po6otu Ca®*-momnu.
AT® six monynatop Ca’*-mommu. Ca®* sk inayktop konpopmaniinHux nepeGynos OiIKis.

AT®a3n Fi/Fo — Tuny MITOXOHApIH, XJOpOMmaacTiB 1 OakTepiil. AKTUBHI TPaHCIIOPTHI CHCTEMH,
CIIPSIKEHI 3 TIPOLIECOM MEPEeHOCY eIeKTPOHIB a0o MOraMHaHHsA cBiTia. L{uToxpom-c-okcuaasa.



Bakrepiopogoncun: H -nommna.

MexanouyTauBi ionni kanaau. bynosa, pynxuii. O6’em — perymooui CHCTEMH TPAHCTIOPTY 10HIB
yepes masmatuany memopany. Na', K7, Cl ~ —xoTpascropT. Na'/H*, Na*/Ca?'—, C1 7THCO** —o6miH.

MemOpaHHi OPH, MO CTBOPIOIOTHCS SK30TCHHAMH areHTaMH. ToKCHHH | HUTONITUYHI O1IKH.

[lepmeabiiizawis 3a 10IIOMOI010 1€TEPreHTIB, OCMOTHIHOTO THOKY, i Al€H0 eIeKTPUIHOro TMo-
5. YyacTb KOMIOHEHTIB MeMOpaH B peryisiiil MeTaboaIaHIX npoleciB. 3arajibHa XapakTepUCTHKa Me-
penadi indopmanii B knitunl. Ponb ioHiB y MeTabOIiUHMX IpoIecax 3a y4acTio MeMOpaH.

MoJieKyISpHi MeXaHi3M# iHTerpailii KIiTHHHOTO MeTabomIi3My.

CTpyKTYpHO-pyHKIIOHATbHI moaudikauii MoJIeKyJISIPHUX KOMIOHEHTIB 6ioMeMOpaH 3a yMOB
BIUIHBY (Bi3UKO-XIMIYHUX areHTis.

MexaHi3Mi HyK/JI€OI1a3MaTHaHoTo TpaHenopty. bynosa i BIaCTHBOCTI A1epHOT Mopu. EHepreTHka
HYKJIEOLMTOIIA3MAaTHIHOrO TPAHCNOpTy. Links Ran. TpaHcrnopT GiIKOBAX KOMIOHEHTIB.

AJIbTepHATHBHI MeXaHi3MH iMIOPTY O1IKIB.

5. BIO®I3UKA M'S31B

Knacudikauii THIIIB M’SI30BHX BOJOKOH | CKEJICTHUX M’ s13iB. DyHKIIT Ta KIacu(ikaiis M s30BHX
TKaHuH 3 MOp(o-QYHKIIOHATBHOTO 1 TICTOreHeTHYHOro IPUHIAIB. Pi3HMI B OynoBi Ta (QyHKLIOHY-
BAHHI [OMEPEYHOCMYTaCcTHX Ta TIMAJCHBKAX M S30BHX gnituH. OcHOBHI Kputepii kiacubikauii TUmiB
M’SI30BHX BOJIOKOH: XapakKTep CKOPOUYEHHS, IIBMKICTH CKOPOUCHHH, THII OKUCHIOBAIBLHOTO OOMiHY.
CTpyKTypa pyX0BOi OJMHHMII.

M’si30Bi penentopu. bynosa mM’s130BOr0 BepeTEHA. [aTpady3anpHe M 430BE BOJOKHO 3 AACPHOIO
CYMKOIO, JIAHIIOKKOBO-S/IEPHI inTpady3ambHi M s30Bi BOTOKHA, Bumu M 430BUX perterniropis. bynosa Ta
(QyHKLiOHYBaHHS IHTpady3anbHAX M S30BUX BOIOKOH: JIBOX THUMIB BOJOKOH 3 SIEPHOIO CYMKOIO (JIMHA-
MIYHHX i CTATHYHHIX) i BOJIOKOH 3 s/IEPHAM JTaHIIOKKOM. bynoBa M’SI30BOTO BepeTeHa. PisHMLA B QYHK-
HiOHYBaHHI Ta CEHCOpHiil perenii pI3HOBH/IIB CyMYaCTO-sIEPHUX iHTPady3anpHUX M’SI30BHX BOJIOKOH 3
BEMKOIO Ta MaJO0 IIBHAKOZi€Io peakmii. ®iziosoridsa pojb KOPOTKMX Ta JAOBIUX JIAHIIOKKOBO-
sepHuX iHTpady3aJbHUX M’ S30BHX BOJIOKOH B cripuitHaTTi iHpopmanii mpo piBeHb iMOBIpHICHOTO IIPO-
1ecy 3MiHH JTOBKMHH M 34.

AdepenTHa Ta edepeHTHA inpepBauis iHTpady3adbHAX M S30BHX  BOJIOKOH. Hepsoso-
CYXOKHJIbHE BEPETEHO. BinbHi HEpBOBI 3axinuerns. KOHTPO/Ib CTaHy CKENETHUX M’43iB 31 CTOPOHH [HC.
HepBoBo-M’s130B€ 3’ €THAHHSI. Kopkosi MoToneiiporn. OyHKIIOHYBaHHs kmiTrH bena. @yHKIIT 9y TIMBO-
[0 CIHHHOMO3KOBOTO By31a, ajib(a- i ramya- MOTOHEHPOHIB B crcTeMi KOHTPOJIO M S30BOi aKTHBHOCTI.
[IpsMe NOCTCHHANTHYHE TalbMYBAHHSA anb(ha-MOTOHEHPOHIB 1 HempsAMe MPECHHANTHYHE rajlbMyBaHHsd
anb(a-MoToHelpoHiB. PyHKIIT IHKAICYTEOBAHUX Ta BLTBHIX HEPBOBMX 3aKiHUEHB B KOHTPOII CTaHy
M’130BO1 CUCTEMH.

MexaHika, eHEpreTHKAa Ta peryJsiiisg CKOpOYeHHsI. MosekynspHi MEXaHi3MHi M’ s130BOTO CKOPO-
yerHs. AMIUITYIHO-4aCcOBa XapaKTePHCTHKA CKOPOUCHHS. CTpyKTypHa OCHOBA TIPYIKHOCTI M sI3Y. AKTH-
BHi i NacHBHI MeXaHiumi XapaKTepPUCTHKH MOINEPeYHOCMYracToro M’a3y. [30MeTpUUHE CKOPOUCHHS.
3B’ 530K JOBKHHA—HANPYXKeHHs. TeTaHyc. [30TOHIYHE CKOPOYEHHS. 3aJIeKHICTE MK HABAHTAKEHHAM 1
JOBXKUHOIO M’si3a. EHepreTvka CKOpOUEHHs, PIBHIHHS Xinna. [TapameTpy moTeHuianxy [ii TOHIYHHUX Ta
(asHux BOJIOKOH. B3aeMO3B’ 30K MizK 30yDKCHHSAM 1 CKOPOYCHHSM.

Ckeqernuii M si3. bynosa. Jlani e1eKTpOHHOT Mikpockorii. Po3MIIIeHHsT aKTHHOBHX Ta MI03HHO-
Bux (pinamentis. OCHOBHI CTPYKTYPHI €lEMEHTH M’ SI30BOTO BOJOKHA: [O30BKHE PO3MIIIEHHS TOBCTHX I
TOHKHX TIPOTO(GIOPHUII, IOTIepedHni po3pi3 capkomMepa B pizHuX AinsHKaxX. DiTKA HONepedHoCcMyracToro
M s3y. ['inoTe3n M’ s130BOr0 CKOPOYECHHS. Peryusiiist B3aeMOJIi1 TOBCTHX Ta TOHKHX (imaMeHTiB.

Toniuni Ta pasHi M’A30Bi BOIOKHA. B3aeM03Bs130K Mi% BUBLIbHEHHSIM ioHiB Ca, IOTEHLIATIOM
2T Ta ckopodeHHAM. Yuacts Tpononiny C Ta ioHIB KaJbLIIO B PeryJisiii CKOpOUSHHS.

Cepuesnii m’s13. OcobmuBoCTI CTPYKTYPHO-(DYHKIIOHATBHOT Opranisauii. CtpykTypHi 0coOnuBOC-
Ti miokapa. EnexTpudmi BIacTHBOCTI MioKapia. BiomexaHika ¥ €HEpPreTHKa CKOPOYECHHS CEPLEBOTO
M s3Y.



Cnaxenbki M’si3u. Hem’s30Ba hopma pyx/anBocTi. ByoBa riiaeHbKoM 30801 KIITHHH. [MoTtenmi-
i mil TIaseHbKUX M 3B, 3B’ 30K Mik 30YIKEHHSIM | CKOPOYEHHSAM. Peryssuis ckopoueHHs — po3ciad-
JIEHHSI [JIaJICHbKUX M sI31B.

Mpukaaau Hem’s13080i GOPMH PYXJIUBOCTI. PyXoMicTh pOKapiOTHYHHX OPraHi3MiB, €yKapieTHY-
HUX KJIITHH, aMeOOITHUHN pyX.

Po3naau po6oru m’si3iB. Tumu mionaTid. Po3puBH Ta MOIIKOKEHHS M’ sa3iB. PoGorta M’s31B npu
ypaxeHHi xpeOTa. VIIKOIKeHHs M s13iB 1Myt yac O0HOBUX i,

IIpoTesyBanus BilicbKOBHX. bioHiuHI MPOTE3H. MioeneKkTpuyHi NpoTE3H.

6. BIO®I3UKA CEHCOPHUX CUCTEM

Ipeamer i 3aBaanns G6iodi3uKkn ceHCOPHUX cHCTEM. 3aKOH «crienuiuHUX HEPBOBUX E€HEPIiH».
[Ipeamer Giodisuku cencophux cucteMm. Posmian ceHCOpHOT Giodizuku. 3arajbHa XapakTepUCTHKA
06’ eKTHBHOI 1 ¢y eKTHBHOI ceHcopHOi Giodizukn. YyTimBicTh aHaJ1i3aToOpiB OpPraHi3my JIOAWHH B 3a-
GeaneueHti Ge3neKn KHTTEAIATbHOCTI, [TOHSTTS «CeHCOPHUH Opram», «CEHCOpHA CHCTeMay («aHami3a-
TOp»), «CeHcopHi penenTopu». Knacudikailis CCHCOPHUX CHCTEM. CencopHi penentopy, ixHs kaacudi-
kauis. Crienu@iyHiCTh CEHCOPHUX CUCTEM. ,

Mexanizmu peuenuii. 3araiabui ocobanBocTi GyHKUIOHYBAHHS CEHCOPHUX CHCTEM. [Ipouecu
Tpancaykuii i Tpanchopmarii y penentopax. Cencopna mepesxa. Erann TpaHCAYKII] y CEHCOPHHX pere-
nTopax. MexaHi3m reHeparii i BIaCTHBOCTI PEIENITOPHOTO noteHmiany. Tpancdopmarlist i nepekoyBaH-
HsI pellenTopHOro noTeruiany. PasHa i ToHiYHa BiANOBIAb EPBUHHOTO aepenta. Ananrauiiini npouecu
y petienitopax. Opranizailist i BIaCTHBOCT] CEHCOPHOT MepeKi.

CencopHe BizayTTsi. CriBBiIHOIIEHHS MOJATBHOCTI 1 CBIIOMOCTI. BractuBocTi BiguyTTs. [HTEH-
CHBHiCTD BiguyTTs. AGcomotnuil nopir BidyTTst. Cy6’exTuBHUE audepeHiianbHuii IOpOry. 3axoH Be-
6epa-Dexuepa. 3axon Crisencona. IIpocToposi practuBocTi BimuyTrrs. Konrpact. YacoBi BIacTHBOCTI
BiguyTTs. KpuTrdHa yactoTa 3IHTTS. AJanTaiis i cencuTi3auis. MoJemoBanHs HepBOBUX KJIITHH (HeH-
POHIB) | HEHPOHHUX MEPEK.

3araibHa XapaKTEePHCTHKA 30POBOT CEHCOPHOT CHCTEMH. EeKTpOMArHiTHUI CHEKTP 1 BHAMME
cBiTy0. CroToniunmii i horoniunuit 3ip. [lepudepuuna i nenTpanbHa 4acTHHA 30pOBOIL CEHCOPHOI CHCTe-
mu. Bynosa ounoro s6myka. @yHKUil ci1i3HEX 327103, C1bO30BUALICHHS, 3HAICHHS i perynsmisi mapacum-
[IATHYHOO i CHMMATHYHOIO HepBOBHMH cicTeMamu. CHHIPOM CyXux odeif. 3inuus. Peaxuis 3iHMLI Ha
OCBIT/ICHHS, yUacTh MAPACHMIATHYHOT | CHMIIATHYHOT HEPBOBI CHCTEMH.

OnTHuHa cuerema oka. JionTpuunuii anapar oka. @opmyBanHs 300paKeHHs Ha citkiBui. Pery-
JALis AONTPHYIHOTO anapaty oka. Akomojanis. [lopyiments popMmyBaHHs 300paskeHHsI Ha CiTKiBLI (Ka-
TapakTa, npecbiornis, aGo BiKOBa 1aNEKO30PiCTh, aCTUTMATU3M, chepuuna abepartis, XpoMaTH4Ha abepa-
1ist, Miotisi, rinepMeTportis, riaykoMa) Ta iXHa KOPEKILis.

Citkisia oka. MeTou 10ciipKeH s ciTKiBkM oka. [Ipsima odTamsmockortis. CTpyKTypHa oprasi-
3aris ciTkiBku npumaris. CBITIOUYT/IMBA, BiliKOBa 1 paiy’KHa JacTHHA ciTkiBku. LlenTpasibHa sIMKa 1
sKOBTa Tama. Corina msiva. PYHKIIT CKIaIoBUX YacTHH ciTkiBku. TOBIMHA CITKIBKH Y pi3HUX BilNax.
JKupenns ciTkiBku. BigmapyBanus ciTkiBku Bix cyanHHOT o6osonku oka. Hlapu citkiBku. Oprasizamis
PELENTOPHOTO arapary CiTkiBku. ['YCTHHA manuyoK i KoIO04oK y pi3HMX YacTHHAX CITKIBKH, IXHs 3ara-
JbHa KiTbKicTb., CTPyKTypa Hatnyok i kon6ovok. CreKTpH NOTIMHAHHS Malni0K i konGouok. Tunu Koi-
OOUOK.

Mpouecu Tpancaykuii y ¢orTopeuenTopax CiTKiBKH. BBiMKHEHHS 30pOBOr0 Kackaiy. Peaxuis
isomepusaiii 11-unc-peTHHAIIO, POJib POJAOMCHHY, TPAHCIYLHHY, docdomiectepazn ul’ M®. TemuoBHH
crpym. Etann mincunenns y 3oposomy kackani. [lepunmuii i BTOPHHHHUH PEUENTOPHI NOTEHIIaNM Mai-
YOK CiTKiBKH. BHMKHEHHs 30poBOTro Kackamy. L{uki pojoncuny. bioxiMiuHa ocHOBA CBITJIOBOT 1 TEMHOBOI1
ajlanTaiii 30poBOi CEHCOPHOI CHCTEMH.

Heiiponna mepexa ciTkiBku. Posb Ginonspis, ropu3oHTaIbHEX i amakpuHOBUX KiiTHH. CIIOH-
TaHHA aKTHBHICTH TAHII03HMX KiiTHH. HepsoBsi knituuu on-, off- i on-off-Tumy. Peuentopue none rat-
ruio3HuX KMiTHH. Kombopocrnennivuna oprauisaiis penenTopHux monis. JlarepanbHe ralibMyBaHH: y
citkiBli oka. HafineGesneuniii TpaBMu oka iz dac iiiHu. Bioniune oko (a6o 30poBMil HEHPOHHUH 1IPO-
Te3 YM HEHPOIMIUIAHT).



Koaboposuii 3ip. Teopis ononenTHUX Konbopis ['epinra. Burnkuenns nicis obpasis. Kombsopoc-
reludivHi THIH TaHMTI03HUX KITITHH. S-K0I00UYKOBUH KaHail. [lopynreHHs KOJbOPOBOTO 30Dy .

IMeuxogizuka soposoro cnpuiitsaTrs. QizionoridHa ocHOBA i BU3HAUEHHS 1 FOCTPOTH 30py. Tou-
KOBa, cenapabiibHa, HOHiycHa i popmena rocrpota 3opy. ToukoBa, cenapabinbHa, HOHiyCHa i hopMeHHa
roctpota 30py. KpuTuuHa yactoTa 37MMTTs CBITJIOBHX MepexTiHb. binokynspuui 3ip. CpuAHATTS [IH-
6uHU. BiHOKY/IIpHa KOOpAMHALs pyXy oueil. Pyxu odeil mpH po3risjaHHs CKIaaHuX npeametis. Cakka-
7. 30pOBi 110311,

3arajJpbHa XapaKTepHCTHKA CJIyXoBoi ceHcopHoi cucremn. bynosa Byxa. 30BHIIIHE, CEPEOHE i
BHYTpilHe (3aBHMTKA) Byxo. DYHKUII cepeJHBOro ByXa. Y3rokeHHs iMnennancis. CTpyKTypHO-
dyHKHionansHa opranizanis 3asutkd. KoptiiB opran. CiayXxoBi mpouecu y BHYTpilIHbOMY BycCl. CrryXo-
Bul X, LleHTpanpHa YacTHHA CIIYXOBOI CEHCOPHOI CHCTEMH.

Mpouecn Tpaneaykuii i Tpancdopmauii y BHyTpimnsomy Byci. YactotHa aucnepcis, poib Oi-
Y40l XBUITI y 3aBHTII. PO3MO/IN 4aCTOTHIX MaKCHMYMIiB B3710BK OCHOBHOT MemOpanu. [TocTiiiHi noTeH-
[iay KaHaliB 3aBUTKU (eHI0KOXJIeapHuii nmoTeHian). Mikpodonuii norenulan 3aBuTki. MexaHorpanc-
JYKLs y BOMOCKOBHX KIiTHHaxX. XapakTepHCTHKA BOJIOKOH CIyXOBOTO HEpPBA. AMILIITYAHO-YaCTOTHE
IIEPEKO 1yBaHHsI CIIYXOBOI'O PEIeNITOPHOro MOTEHLIAIY.

Icuxodisuka cayxy. ['panuui cinyxoBol uyTausocTi. [3oponu. Mosna O6HaCTb [Topir po3pi3HeH-
He yacToT. 'yuHicTh 3ByKy. ITopir po3pi3HeHHsS! cuiM 3BYKY. 3ByKkoBa TpaBma. Ciyx B ymMOBax LIyMy.
AgnanTanis ciyxoBol ceHcopnoi cuctemu. CiiyxoBa opieHTaltist y npoctopi. [Topymenns ciayxy. 30BHiIl-
Hiil cyxosuit anapar. Ennokoxneapauit npotes. bioakyctrka Ta 60poThba 3 WKIAHAKAMH.

HioxoBa ceHcopHAa cHcTeMa JIIOAMHM. 3araibHa opradizauis i BractuBocTi. Hioxosuii emitenii.
KU1iTHHM HIOXOBOTO emiTesniro. MexaHi3M TpaHCAyKIlil y HIOXOBHX Helponax. CTpyKTypa peLentopHUX
moJteky. Hioxosa uuGynuna. MDKKTITHHHI 3B'S13KH y HIOXOBIH LuOymrHI. LleHTpanbHi 38 43KH HIOXOBOT
cencopHoi cuctemu. Knacudikauis maxyuux pedoBnt. Ob(GaxTHBHI i 0b()aKTHBHOTPUTIMIHAIBHI 3a-
naxu. KommeHcaris 3anaxis.

CmakoBa cencopHa cucrema Joaunu. Cmaxosi perenrtopu s3uka. Knacudikanis, posmilleHHs,
BJIACTUBOCTI H iHHepBauis. 30HM crenudivHOl CeHCOpHOI YyTAMBOCTI. lleHTpanbHa YacTHHA CMaKOBOI
cencopHoi cuctemu. CmakoBi peuosuny. Knacndikauis. Bubipkose BukmouenHs. KoHTpact.
ComaToBicuepajibHa ceHcopHa cuctema BinuyTrs piBHOBard. bynosa sectubynspHoro anapary (0To-
NiTOBMI anapat i miBkonoBi kananu). OpicHTallis MIBKOJIOBMX KaHANB B IPOCTOpi. BonoCKoBI KiIiTHHH
BeCcTHOYIAPHOT ceHCOPHOT cucTeMu. TpaHCYKIs y BOJIOCKOBHX KJIITHHAX. AJIEKBATHI CTHUMYJIH perer-
TOpiB OTOJIITOBOrO amapary i MiBKOJIOBKX KaHamiB. [[eHTpabHa YacTHHA BECTHOYIIAPHOI CEHCOPHOI CHC-
Temu. Bectnbynspri pedekcn. Y3romkeHicTh akTHBHOCTI OTONIITOBOTO anapary i penentopis mui. Bec-
THOYJISIPHUE HICTArMm.

CiyxoBa opienTauis y npoctopi. [Topyuiensst ciryxy. 3oBHiIIHIH ciyxouii anapar. BiGpoxsopo-
6a. Koxneapui immantu. bioniuni Byxa. AxybaporpaBma. Otoremaroma. BuOyxoBa TpaBma BY-
Xa/aKycTruHa TpaBMa i BTpata ciyxy. Po3poOka miaxoIiB 10 JIKyBaHHS MOCTPaXIATHX 3 aKyTPaBMOIO.

ComaTHuHa 9yTauBicTh. Penenropuuii anapar mkipu. Tepmopenernmis. Xonoa0Bi i TEIUIOBI pe-
uentopu. Taktunbhi peuenropu. Judysuuit notux. Kinecrernuna 4yTauBiCTh. EHIOONpPOTE3yBaHHS.
Exzonporesysanns. [IpoTesu: mexaniuni, abo Tsrosi; 6ioHnuHI, ab0 MioenexTpuyHi; ribpuiHi (KOM-
6inoBami) i creniambHi MPOTE3M AJiA NEBHUX BUAIB AisipHOCTi. EBgokopnopaneni opanu. HlTyusi
OpraHu.

3araabni BiTayTTs. Boabosa cencopua cucrema. Homineris. Tunu i komnonentn 6oimo. Exno-
FeHHe 1 eK30reHHe TaabMyBaHHs Gonto. M’sa30Be BiauyTTs 1 KiHecTesis. Peuentopu m s3iB 1 CyXOKHIb.
Biguyrrs o3 pyxy cunu. Bimuyrrs romoay. Anerut. Curicte. Biguyrta crparu. IIpeabecopOruBHe I
nocTabCcopOTUBHE YyraMyBaHHs CIIparu.

7. METOJOJIOI'TSI HAYKOBUX JOCJLUKEHD Y BIODI3NLI
Hayka ii HayKoBi Joc/iuKenHs y cyuacHoMy cBiTi. BUHMKHEHHS Ta eBOJIOLIs Haykd. Bumu ta
03HAKH HaYKOBOTo nociimkenHs. OCHOBHI HAyKOBI KaTeropii (METOI JOCIiDKEHH, HAyKOBi (aKTH, JaHi,
rimotesu, Teopii). Opranizauis Haykosoi missibHocTi B Yipaini. CucremMa HayKOBUX CTYIEHIB | 3BaHb B



inmpx kpainax. OCHOBHI HAyKOBI 3aK/1al Ykpaitu Gi0J0ri9HOro CrpsmMyBaHHs. Micue 6iosorii Ta 6io-
¢izuKy cepesl NPUPOIHUIHX HAYyK. CyuacHi 6i0(iznuni MeTou JIOCJILIKEHHS.

MeT0/10J10Tisl, METOXMKA | METOXH HAYKOBOTO 10CTIKEHHI. OCHOBHI MOHSATTS: METOJI, METOAH-
Ka, 3aci0, anroput™ Ail. OG'eKTHBHA OCHOBA 3aCTOCOBHOCTI METOMIB. Twurosorist MeTomiB. 3arajibHOHa-
YKOBI METOJIH.

OCHOBH METOIONONT I0C/ILIKeHb eMIIIPHYHOTO piBHSL. MeToau eMITipHYHUX JOCIiTKeHb. OCHOBH
METOIOJIOTT 0CIKEHb TEOPETHYHOTO PiBHS. MeTo/IM TCOPETHIHHX JIOCITI/IKEHb.

CyTHICTb HAYKOBHX 10CTIIKEHb, ixHi oco6mBoeTi Ta Kiaacudikauis. OCHOBHI eTany HayKOBAX
focTimKerb (TOCTAHOBKA METH, 3aBJlaHb, 00'eKTa i MpeaMeTa NOCTIiKEHHSI, JTiTepaTypHIi MOMmYK, Gop-
MyJIIOBAHHS 3aBJaHHs, BUGIP METOIB JOCITI/UKEHHS Ta BUMOTH [0 HHX, €KCIEPUMEHT, 06pobKa i aHani3
pe3yJIbTATIB eKCIIEPUMEHTY, OPOPMICHHS pe3yJIbTaTiB EKCIEPUMEHTY ). OcHOBHI BiIOMOCTI PO BIAKPHT-
T4, BUHAXLI | paioHani3aTopehKi nponosuuii. [IpaBoi HOpMH OXOPOHH BMHAXO/iB Ta BiaKpuTTiB. Hay-
KoBa TBOpYicTb. CHHEKTHKA.

Indopmaniiine 3ade3nmeveHnsa HAyKOBOro nocaimskenHs. biGniorpadiunuid amapat HAQyKOBUX 10~
crmikens. [lpaBuna ckaagaHHs 6i6niorpadiqHoro onucy s cnuckiB Jiteparypu i axepes. [lpasuia
6i6niorpadgivHOro OMKUCY OKPEMUX BU/1IB JOKYMEHTIB. Po3TanryBaHHs GibniorpadiuHMX 3amKUCiB y CIHC-
kax siTepatypu i akepen. [lpaBuia HaBeACHH: LUTAT i 6ioniorpadiuHuX [OCHJIAHD Y TEKCTax HaAyKOBHX
HaBYAILHUX POOIT.

Mowmyk indopmanii y npoueci HayKoBoi po6oTu. OcoGIUBOCTI TOIYKY inopmanii B Internet.
MedLine, BioMedNet. OcHOBHI TOLIYKOBI CHCTEMH JUIA poGOTH 3 HAYKOBOIO JITEPATypoiO 6ioJoriy-
HOTO TPOQLIIIO.

ExCIIepHMEHT K METOJI HayKOBOTO A0CTLIKEHHS. 3araibHa XapakTEPUCTUKA MPOIECIB HAYKOBOTO
nocimkenHs MopMyTIOBaHHS TEMH HayKOBOIO oCTLTKeH s Ta BU3HAYeHHs poGoyoi rinoresu. BusHa-
YeHHs! eKCIIepUMEHTY. BUKOHAHHS TEOPETHIHHX | IPUKJIAIHAX HAYKOBHX JOCILLKEHB. Poib excriepime-
HTY B OTpPUMaHHI HayKOBUX (aKTIB. Oco6auBOCTI 610A0TTYHOrO €KCIIEPUMEHTY.

Tposiani MeTog00TIUHI xonuernmii XX ¢T. 3araqbHOHAYKOBI METOIOJOTIUHI MPHHIHIK: BUMOTH
710 Teopil, nepeBipHICTh, MaKCHMaJIbHA CHIJIBHICTD, TPOCTOTA, MPOTHOCTHYHI MOTHBOCTI. MeTo010Ti-
uHe 3a0e3neueH s MDKIICIUTUIHAPHIX JOCIIUKCHD.

[peacTaBaeHHs] HAYKOBHX Pe3yabTaTiB. [IpaBu/ibHE TIPENCTABIEHHS 9HCIOBUX  3HAYCHB OTPH-
MaHMX pe3ysbTaTiB. 3acTOCYBAHHA cTaTUCTMUHOT 00poOKu pe3ysibTatis. Harisane npeacTapicHHs pe-
3yJbTATIB y BUTJIAAL TaOMIHILb, PUCYHKIB, FicTOrpam, Alarpam pi3HOTO THITY.

@opMiI BIIPOBALKEHHS Pe3y/IbTATIB HAYKOBOIO nocaimkennsi. Moxorpadis, HaykoBa CTarTs,
te3u ponosiji. Pedepar, OMOBiAL, BUCTYI, KHATH. [ndopmaris, iHpopmarifina 3anucKa, 3BIT 10 HAYKO-
BooC/inHIl po6oTi. OcOBIMBOCTI BITPOBAUKEHHS pe3yNBTATiB HAYKOBOTO JOCTIUKEHHS Y BUPOOHUIITBO.

Buau kBagidikaniiinux podiT maricrpa. 3aranpHa XapakTEPUCTHKA BH/IIB kBasti(hikanifiHuX po-
6i1. ITinrotroBunii erarn podOTH Hal KypCOBOKO (kBanidikauiiinoro) pobotoro. Pobora Hajl TEKCTOM Kyp-
coBoi (xBaidikaniiinot) poboru. [IpuHimn akanemiunol gobpouecHocri. Ilmariar. AHTHIIaTiaTHI CHC-
temu. OPopMIIEHHS KypCOBOI i kBasiQixariitaoi poOiT.

dopmu 3BITHOCTI MPH HAYKOBOMY nocnimkenni. HaykoBuit 3BiT, HAyKOBUH ceMiHap, 3arajbHi Ipa-
BU/IA BeJIeHHS 3aNUCiB eKCIIEPUMEHTIB.

Opranizauii camocTiiinoi poboTu cryaentis. HeoOXimnicTb camocrifiHoi poGotu. CyTHICTH Ta
cTpyKTypa camoctiitHoi podoru. Posib Ta Miclie BHK/a/aua B OpraHiszaiii caMocTiiinoi poboTu. IHuBiLY-
anizamis Ta akTeBiamis camoctiiiHoi poboru. Ilnsaxu  MOAATBLIOTO YIOCKOHATIOBAHHSA ~CaMOCTIAHOT
po6otu. [TpakTnyHi peKoMeHialil CTYJEHTOBI 1010 oprasizauii caMmocTiiHOT poOOTH.

MigroToBKAa X0 3aXHCTY i 3aXHCT KYPCOBHX i THILITOMHUX po6iT. Hanucanus onosiai 1 iAroTo-
BKa mpe3enTaniinoro marepiany. [0BOLKCHHS 1 uac gonosiai. KepiBHUUTBO | peLeH3yBaHHs KBaTi(i-
Kkauifinnx po6it. Juceprauifina podora.

HaykoBa Ta METOA0JIONIMHA KYIbTYpa K THHHUK mizBHIIeH s e)eKTHBHOCT] HayKOBOI AISITBHO-
cri. TIoHsTTS. HAYKOBOI Ta METOAOJIONTYHOT KYJIBTYPH. CyuvacHi yMOBH (HOpMYBaHH HayKOBOI KyJIbTYPH.
[TpoGiema MiABUIICHHS e(heKTHBHOCTI HAyKOBOI JUSILHOCTI Ta PIsHOMAHITTS MIIXOMIB 10 Ti pO3B's3aHH.
Peyekcis Hax BIACHUM J0CIHUIKHM J0CBiOM K 3aci® MiABHLICHHS e(DeKTHBHOCTI HAYKOBOI Jisiib-
HOCTI.
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