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1. Onuc HAaBYAJILHOI AMCIUILIIHA

HajiMeHyBaHHS IOKA3HUKA

XapakTepucTHKA THCHUILTIHHA

HaiimenyBaHHS qUCHUTUTIHU

Bionoriyna ¢izuka 3 Gpi3MuyHIMH METOIaMH

aHaITI3Y

l'any3p 3HaHb

rary3i 3Hanb 22 “OxopoHa 370poB’s’”

CreuiajbHICTh

226 «Dapmartiss,mpoMucIoBa hapMarlis»

Crertiaizanist (SIKIIO €)

226.01 ®apmariis

OcBiTHs iporpama ®dapwmarrist
PiBeHs BUIOi OCBITH Marictp
Cratyc qUCUMILTIHU HopmarusHa
Kypc HaBuanHs 1 xypc
HaBuanbHuii pix 2023-2024

Howmep cemectpis:

Henna dhopma

3aouna opma

2

3aranbHa KibKicTh kpeautiB EKTC/roaun

4.5 xkpeaurtu / 135 roauu

CrpykTypa Kypcy:

Henna dhopma

3aouna opma

—  Jexuii 18
— CeMIHapChKi 3aHATTS 36
(TpakTH4Hi, 1a00paTOPHI, MIB TPYIOBI)
— TOJWH CaMOCTIHHOI poOOTH CTY/ICHTIB 81
BinacoTok aymuTopHOTO HAaBaHTAKEHHS 40 %
MosBa BUKIagaHHA VYkpaincbka
dopma MPOMBKHOTO KOHTPOJIIO (SKIIIO €)
dopma miICyMKOBOTO KOHTPOJTFO Icniut




2. MeTa, 3aB/IaHHS Ta 3aJIAHOBAHI pe3yJIbTATH HABYAHHSA

IIporpama BMBYeHHsI HABYAJIbHOI AucuMIIiHM “bionoriyna ¢izuka 3 Gi3MUHUMHE METO1aMU
aHaji3y”’ CKJaJeHa BIINOBITHO 10 O0cBiTHROI mporpamu «®Dapmanis» cnenianbHocTi 226 “@apmaris,
npoMucioBa (apmartis’.

3rigHO HABYAIBHOTO IUIaHy auciuiutina “bionoridna ¢izuka 3 Gi3UIHUMHE METOJIaMU aHATI3Y”
BHBYAETHCS HA MEPIIOMY POIIl HABYaHHS.

Mertoro BHUKIaJaHHS HAaBYAJIbHOI AMcHMILIIHU “Biosioriuna ¢isuka 3 ¢ismuynumMu Merogamu
aHaJi3y” € mornuOJIeHHS 1 BJIOCKOHAJCHHS 3HAHb, BMiHb 1 MPAKTUYHOTO PO3YMIHHA Oi0]i3MdHMX
MPOIIECIB Yy >KMBOMY OpraHidmi; (I3BUYHUX METOJIB IarHOCTHKM 3aXBOPIOBaHb 1 JOCTIDKCHHS
010JIOTIYHUX CHCTEM; BIUIMBY (DI3MUHUX (PAKTOpIB HA OPraHi3M JIFOJUHU IpU ii J1KyBaHHI; QI3UYHUX
BJIACTUBOCTEN MaTepiaiiB, sIKI BUKOPUCTOBYIOTHCS B MEUIIMHI Ta (apMallii; pi3MYHUX BIACTUBOCTEH 1
XapaKTEPUCTUK OTOUYIOUOTO CEpPEIOBHIIA.

OCHOBHMMM 3aBJIaHHSIMH BUBYCHHS AUCIUIUTIHE “Biosioriyna ¢izuka 3 ¢gisuuHumMu MerogamMmu
a”aJjizy” e€:

v’ OCBOEHHS CTY/IEHTAMH OCHOBHHUX IIPUHITHITIB i TEOPETUYHUX MOJIOKEHD 010 I3HKH;

v TOsICHEHHs B3a€MO3B'I3KYy (DI3UYHOTO 1 OI0JOTIYHOTO AacleKTiB (YHKI[IOHYBAHHS HKUBHX

CHCTEM;

v\ BUBYEHHsA O0i0JOriYHUX TpoOmeM, NOB'3aHUX 3 (Qi3UUHEMU  Ta  (Di3MKO-XIMIYHUMM
MeXaHI3MaMH B3a€EMO/IIH, 0 JIe)KaTh B OCHOB1 010JIOTTYHUX MPOIIECIB;

v JocIHiKeHHs MexaHi3MiB TpancdopMmalii eHeprii B GiOJIOrYHUX CHCTEMAX, €IEKTPOHHO-
KOH(pOpMAIIIMHUX B3aEMOJIH B 0I0MaKpOMOJICKYyJaX, PETyJIIOBaHHS Ta caMOopraHizarii
CKJIAAHUX Ol0JOTTYHUX CUCTEM.

JlocsSTHEHHS LMX IUICH JIO3BOJUTH CTyACHTaM-(apMaieBTaM OBOJIOMITH (DIBUYHUMHU 1
0iodi3nuyHUMH, (PI3UKO-TEXHIYHUMHU 1 MaTeMaTHYHHUMH 3HAHHSIMHU Ta BMIHHSIMH, SKI HEOOXITHI AJIs
0e3rmocepeIHbOi MIATOTOBKHU MPOBI30pa, a TAaKOX JIi BUBUEHHS IHIIUX HABYAIBHUX TEOPETUUYHHX 1
KIHIYHUX JUCHUIUTIH Y BUIIUX MEIUYHHUX Ta (apMalleBTUYHUX HABUAIbHHUX 3aKiafax. Y pe3yibTarTi
BHUBUYEHHS “bionoriynoi pi3uku 3 Pi3MYHUMH METOJIaMU aHali3y” CTYIEHT Ma€e

BinnmoBigHo 1o HaBuyanbHOTO MiaHy “bionoriyHa ¢izuka 3 QBUUHUMH METOJAMH aHATZY” €
OJHI€IO 3 (YHIAMEHTATbHUX 3arajJbHOOCBITHIX IUCIUIUTIH, MO CKIAJalOTh TEOPETHYHY OCHOBY
miAroToBKM (paxiBIiB BUIIOi KBamidikamii ans ¢apmarii. BuBdenns naHoi aucuuruiina GopMye y
CTY/IEHTIB OCHOBHI YSBJIGHHS MpO Hai3araibHilll BIACTUBOCTI 1 (GopMH pyxXy Marepii, mpo
HaliBaxuBili (Pi3WYH1 3aKOHOMIPHOCTI, 110 JISKaTh B OCHOBI MEXaHIYHUX, TEPMIUYHHUX, €IEKTPHUUHUX,
MarHiTHHUX, CIEKTPaIbHUX, MOJSAPU3ALIAHUX Ta IHIUX (QIBUYHUX METOMIB JIOCHIDKEHHS PI3ZHUX
BJIACTUBOCTEH JIIKAPChKHUX 3aCO0IB.

IlepenymMoBH BUBYEHHS TMCHHUILIIHI (MixKIucHUNIaHApPHI 3B’s13ku). biojoriuna ¢izuka 3
GI3UYHUME METOJaMU aHaI3y K HaBYalbHA AUCIHUILIIHA:

® IHTErpY€EThCS 3 TAKUMHU TUCITUTUTIHAMY K MEMYHA XiMis, MeArYHa O10J10Tis Ta iH.;



® 3aKJIaJIa€ OCHOBYM BHBYCHHS CTyAeHTaMU (i3ionorii, 6ioximii, 6iocTatucTuku, maroQi3ionorii,
paniamiifHoi MeTUIMHH, TI'i€HU Ta €KOJIOT1i, 0(TaIBbMOJIOTri], OTOPUHOIAPHHTOJIOT] Ta iH.
OuikyBaHi pe3yibraTH HaBYaHHsA. B pe3ynbTari BUBUCHHS TUCHUILIIHM CTYACHTH
MalOTh:
3narTm:
v Gi3uuni ocHOBH Ta 0io(i3MuHi MexaHi3MH i 30BHIIIHIX YMHHUKIB HA CHCTEMH OpraHi3My
JFO/IMHUY;
v’ TeopeTH4Hi OCHOBU (i3MYHHMX METOJIB JOCIIKEHHS JIIKAPCHKUX PEUYOBUH, IPUHIMIK OYI0BH
1 poOOTH BIANOBIHOI anaparypu;
v\ MOXIIMBOCTI Ta 00JIaCTh 3aCTOCYBaHHS 3aCBOEHUX METO/IIB;
v saranbHi Qizuuni Ta 6ioQizuuHi 3aKOHOMIPHOCTI, IO J€XaTh B OCHOBI JKUTTEMISILHOCTI
JIO/IMHY;
v' Qi3uuHi OCHOBM JarHOCTHYHMX 1 (izioTepaneBTHYHUX (IIKYBaIbHUX) METOMIB, IO
3aCTOCOBYIOTHCSl Y MEMUHIN anaparypi.
BwmiTu:
v\ BuOupartu Bigmosimai (isuudi MeTOAM IOCHIIKEHHsS IS BUPINIEHHS KOHKPETHHUX 3ajau
(hapmMareBTHYHOTO aHai3y;
KOPHCTYBATHUCS anapaTyporo i MpoBeaeHHs (PI3UYHUX TOCHTIKEHB JIKapChKUX 3ac001B;
BUKOHYBAaTH CTAaTHCTHYHY OOPOOKY Pe3yIbTaTiB EKCIICPUMEHTY;

MOJEIIOBATH HECKIaH1 010JIOT1YHI CHCTEMH;

<N X X

aHaii3yBatu (pi3W4HI MPOLIECH B OPraHi3Mi, BAKOPUCTOBYIOUH (HI3MYHI 3aKOHH 1 SBUIIIA.
Po3po6iena nporpama Binnosinae oceimuvo-npogheciitnin npozpami (OIIII) ta opieHTOBaHA
Ha (OPMYBAHHS KOMHEMEeHMHOCm ell:

3azanwvni (3K) — 3K1, 2, 8 OIIII.

3K'1 31aTHICTB 10 a0CTPaKTHOI'O MUCIICHHS, aHAJII3y Ta CUHTE3Y.
3K 2 3HaHHA Ta PO3YMiHHS MPEeaIMETHOT 007aCTi; pO3yMiHHA MPOQeCciiHOT AISITEHOCTI.
3K 8 3naTHICTh 30epiraTd Ta IPUMHOKYBAaTH MOpallbHi, KYJIbTYpHI, HayKOBi LIHHOCTI 1

JNOCSATHEHHSI CYCHIIbCTBA HA OCHOBI PO3YMIHHS ICTOpii Ta 3aKOHOMIPHOCTEH
Ta y PO3BUTKY CYCIIUIBCTBA, TEXHIKH 1 TEXHOJIOTiH, BUKOPUCTOBYBATU Pi3HI BUIM Ta
¢opMu pyXOBOi aKTHUBHOCTI sl aKTMBHOI'O BIANOYMHKY Ta BEJIEHHS 370POBOTO
CHOCO0Y KHUTTSL.

gaxoei (PK) - @K 1, 6, 10, 15, 7, 184 OIIII:

®KO1. 3gaTHICTh iHTErpyBaTH 3HAHHS Ta PO3B’SI3yBaTH CKJIAJHI 33aadi dapMarii y HIMPOKUX abo
MYJIbTHIUCIUITTIHAPHUX KOHTEKCTAX.
®KO06. 3naTHICTh 3A1iICHIOBATH KOHCYJIBTYBAaHHS 111010 PELENTYPHUX 1 Oe3pelenTypHUX JTIKapChbKUX

3aco0iB ¥ IHIIMX TOBApiB aNTEYHOTO ACOPTUMEHTY, (papMaleBTU4YHY OMIKy MiJ 4ac BUOOpPY Ta



peanizaiii JiKapchbKUX 3acO0iB MPUPOJHOTO Ta CHHTETUYHOTO TIOXO/DKCHHS IUISXOM OIHKH
CIIBBIIHOIIEHHS PHU3UK/KOPUCTb, CYMICHOCTI, 13 BpaxyBaHHiIM ix OlodapManeBTHUHUX,
(bapMakOKIHETUYHHX, (apMaKOAMHAMIYHUX Ta (I3UKO-XIMIYHUX 1 XIMIYHHX OCOOIHMBOCTEH,
MOKa3aHb/IIPOTUTIOKA3aHb 10 3aCTOCYBAaHHS, KEPYIOUHCh JAaHUMHU PO CTaH 3/I0POB’Sl KOHKPETHOTO
XBOPOTO.

®K10. 3parHicTh 3a0e3reyyBaTd HaJe)KHE 30epiraHHs JTIKApChKUX 3aco0iB MPUPOTHOTO Ta
CHHTETHYHOTO MOXOJUKECHHS Ta IHIIMX TOBApiB alTE€YHOTO ACOPTHMEHTY BIOMOBIAHO A0 iX (hi3uKO-
XIMIYHHAX BJIACTUBOCTEH Ta mpaBmi HamexHoi npakrtuku 30epiranns (GSP) y 3akmagax oxopoHH
3I0pPOB’sl.

@®K15. 3patHicTh 3a1HCHIOBaTH (apMaleBTUYHY po3poOKy Ta OpaTH ydacTh Yy BHPOOHMIITBI
JKapChKUX 3ac0o0iB NMPUPOJHOTO Ta CHHTETUYHOTO TIOXOJ/DKEHHS B yMOBaX (apMaleBTHUYHUX
MIITPUEMCTB 3TiHO 3 BuMoramu Hanexxnoi Bupoouunuoi npaktuku (GMP).

O®K17. 3partHICTP OpraHi3oByBaTH Ta 3JIHCHIOBATH KOHTPOJIb SIKOCTI JIIKapChKUX 3aco0iB
MPHUPOJHOTO Ta CHHTETHYHOTO TOXO/DKEHHS BIAMOBIAHO 10 BUMOT YHHHOTO BHIAHHS Jlep aBHOi
¢dapmaxonei YkpaiHu, MeTOIiB KOHTpoJito sikocTi (MKS), TexHonoriuHuxX IHCTPYKLIH TOLIO;
3arno0iraTé PO3MOBCIOKEHHIO HESKICHUX, (pambCcu(iKOBaHMX Ta HE3apEECTPOBAHUX JIIKAPCHKUX
3ac00iB.

®K18. 3marHicTh po3poOJATH Ta OIHIOBATH METOIWKH KOHTPOJIO SKOCTI JIIKApChKUX 3aco0iB
MPUPOJHOTO Ta CHUHTETHMYHOTO TOXO/DKEHHS, Yy TOMY UHCIl AaKTUBHUX (apMaleBTUYHUX
IHTPEIIEHTIB, JIIKAPChKOT POCIWHHOI CHPOBHMHU 1 JOMOMDKHHUX PEYOBHUH 3 BHUKOPHCTAHHSIM
GBUYHMX, XIMIYHUX, (QI3UKO-XIMIYHHUX, OIOJIOTIYHUX, MIKpOOIOJOTiUHUX Ta  (apMako-
TEXHOJIOTIYHUX METO/IIB; MPOBOJUTH CTaHAAPTU3AIlIIO JIIKAPCHKUX 3aCO0IB 3TiTHO 3 YHHHHUMH
BUMOT'aMH.

BiamoBinHO 110 OCBITHRO-TIPO(ECIHHOT MporpaMu OYIKYBaHI HPOZPAMHI pe3yibmamu HAGUAHHA

(IIPH) Bxirouarots BMinus IIPHI1, 3 OIIII.

IMPH 1 Martu Ta 3aCTOCOBYBATH CIelliani30BaH1 KOHIENTyalbHi 3HaHHA y cdepi apmariii Ta

CYMDKHHUX Tajly3siX 3 ypaxyBaHHSAM Cy4aCHHUX HAyKOBHX 3/100yTKiB.

ITPH 3 Matu crienianizoBaHi 3HaHHS Ta YMIHHS/HaBUYKHU JUIsl PO3B’si3aHHS MpodeciiHux
npolsieM 1 3a7a4, y TOMY YKCIi 3 METOI MOJAIBIIOTO PO3BUTKY 3HAHB Ta MPOIEITYP
y cdepi apmartii.

3. [Iporpama HaBYAJbLHOI IMCUHUIIIHU

Opranizaniis HaBYANBHOTO TMPOLIECY 3IIMCHIOETBCS 33 €BPOMEHCHKOI  KPEAUTHOIO
TpaHcepHo-HakonuuyBanbHOWO cuctemoro (€KTC). Ilporpama HaBYanbHOI JUCIUIUTIHU
CKJIAJIA€ThCS 3 IBOX OJIOKIB:

BJIOK 1. Ocnosu 3acansnoi dioghizuxu

Tema 1. Enemenmu 6iomexaniku.




[Ipenmer Oiodizuku. OCHOBHI MOHATTS MEXaHIKH MOCTYMAIBHOTO Ta 00EPTAIBHOTO PYXIB.
PiBHsiHHS pyXY, 3aKOHU 30epekeHHs1 TeopeTnyHi 1 mpukiIaaHi 3a1adi 6i0(i3uku Ta iX iHTErpaTHBHI
3B’S3KH 3 ()aXOBUMU (hapMalleBTUYHUMU JUCIUILTIHAMU.

Tino sk OiomexaHiuHa cuctema. @OYHKIIOHATBHO-AHATOMIYHI OCOOJIMBOCTI OMOPHO-
PYXOBOTrO amapaTy TiTa JIFOJUHU. MeXaHI4H1 BJIACTHBOCTI OIOJOTIYHMX O0’€KTIB: M S31B, KICTOK,
CYIMH, JIETEHEeBO1 TKaHWHU. Epromerpis.

Tema 2. Tepmoounamika Oi0102TYHUX CUCTEM.

TepMoauHAMIYHMI METOJ BUBYCHHS MeAWKo-Olonorivamx cuctem. | Tta Il wHawama
TEPMOJIMHAMIKH JUISl BIIKPUTHUX cucTeM. J[kepena BUIbHOT €Heprii B OpraHi3Mi Ta BUAM pooOiT, sKi B
HbOMY 3JIHCHIOIOThCA. TemoBuil OanmaHc opraHizMy, BUAM TemaooOMiHy. TemmneparypHuii
roMeocTas, XIMI4Ha 1 (pi3uuHa TepMoperyisanis. Enepro3atpatu opraniamy, OCHOBHUI OOMIH.

TepmoanHaMika BIIKpUTUX CUCTEM, JAJEKUX B1J piBHOBAru (IIpoLecy BIOPSAKYBAHHS Y
G13UYHUX, XIMIYHUX 1 METUKO-010JI0TIUHUX CHUCTEMaX, MOHATTS PO CUHEPTeTUKY). 3HAYCHHS
TEPMOJIMHAMIKH 1 CHHEPI€TUKH Y MPO0OJIeMi OXOPOHHU HAaBKOJIUIITHBOTO CEPEIOBHILA.

Tema 3. Biogizuuni 0CHO8U MeMOPAHHUX NPOYECIS.

Crpykrypa 1 pyHkuii 6io1oriyanx memOpan. KonpopmartiitHi nporecu B MeMOpaHax.

[TacuBauit  TpancnopT  pedoBuH. [INAXu NPOHUKHEHHS PO3YMHEHUX PEYOBHUH B
KIITHHY. AKTUBHUH TpaHCcHopT peuoBuH. udys3iitHi, MeMOpaHHi 1 ¢pa3zoBi motenmianu. [loteniian
cnokoto. [Torenrian aii. [TormupenHs norexmiany aii. 38’130k MeMOpaHHUX MOTEHITIATIB 3 0OMIHOM
pedoBuH. [{uTomiasma sik mosiMepHa cucrema. Posib (i310710T1UHUX CTaHIB KOMIIOHEHT IIUTOILIA3MHU
Yy BUKOHaHHI 010JIOTTYHUX (PYHKITIH.

Tema 4. Biogizuxa opeanie wymmsi.

®di3uyHa MOJeNb OpraHy clyxy. AkyctuuHuid immenaHc. [IpykHi BaacTuBocTi GapabaHHOT
MepEeTUHKH 1 0a3anbHOT MeMOpaHu. Pe30HaHCHI sSBHINA B CTPYKTYpax Byxa. SABuiie nemmndepyBaHHs
y Byci. TpaHcdopmarliiss akyCTHUHOI €HEprii B €JeKTPUYHHMMA CHrHalL. MexaHi3MH MPOCTOPOBOI
nokauii 3ByKy. OCHOBH (i310J10T1UHOT aKYCTUKH.

Ontuuna cuctema okxa. [loOymoBa 300paxkeHHs Ha CciTKiBUI. Axomopnanis. PosaiipHa
3MaTHICTh oka. Henosiku onTHYHOI CHCTEeMH OKa Ta iX Kopekiis. [lormuHaHHs CBITJIa CITKIBKOIO,
naJoyKaMy Ta Kosboukamu. POTOXIMIYHI MEXaHI13MU perentii. MexaHi3MH reHepariii e1eKTpUIHUX
noJiiB y ¢oropeuentopax. OcHoBu oromerpii. biodiznuHi 0COGINBOCTI CIPUMHATTS HIOXY, CMaKy
Ta JI0THKY.

Tema 5. Enemenmu k8anmosoi 6iogizuxu.

Enepreruyni piBHi aToMiB 1 MoJekya. OcCHOBHI BUIM 1 cTajii (JOTOOIOIOTTYHUX MPOLECIB.

[Mornmuuanus cBitna. JlromiHecueHiiss. XeMUTIOMIHECIe-HI[II Ta il JIarHOCTHYHE 3HAYCHHS.

Mirpauis eHeprii.



KBanToBo-mMexaHiuHa MoJens atoma BoHIO. KBanToBI uncia. Enepreruyni piBHi. [IpuHimmn
[Taymi. BumpowmiHioBaHHsS Ta TIOTJIMHAHHS CBiTida aromMamu 1 Mosekyinamu. Chektpu
BHUIIPOMIHIOBaHHS 1 mornuHaHHs. CriekTpodoToMeTpis.

PezonancHi MeToaM KBaHTOBOI MeXaHIKW. SIIepHUI MarHiTHUN pe30HaHC, EIEKTPOHHHN

MapaMarHiTHAN pe30HaHC, iX 3acTocyBanHs B MeauiuHi (IMP- Tomorpadis Tomro).

BJIOK 2. Ocnoéu npuxnaonoi viogizuxu
Tema 6. Ocnosu biopeonoeii. Pi3uuni OCHOBU 2eMOOUHAMIKU.

Enementn Olomexaniku cepus. OCHOBHI TIeMOJWHAMIYHI TOKa3HUKH. Peosoriuxi
BJIACTUBOCTI KpoBi. OCOOIMBOCTI pyXy KpOBI y Cy/IMHHIN CUCTEMI.

CrauioHapHuil miuH piaivH. PIBHAHHS HenepepBHOCTI 1 piBHAHHA bepnysmmi. JliHiliHa Ta
00'emHa MmBUAKOCTL. OCHOBHE pIBHAHHA JWHAMIKM piauH. [lniue B's3kux piauH. Popmynu
[lyazeitna. ['igpaBniuauii omip. MeToau BHUMIPIOBaHHS THUCKY KpOBI 1 IIBHAKOCTI KpOBOOOITY.
[lynbcoBi XBUIIL

BuytpimHe Tepts, B'a3kictb. dopmyna HpioToHa s CHIM  BHYTPIIIHBOTO TEPTHL.
HpI0TOHIBCBKI Ta HEHBIOTOHIBCHKI PIAMHU. MeToau Ta NpWiIagu Uit BUMIPIOBAHHS B'SI3KOCTI.
JlaminapHa Ta TypOyieHTHa TeKy4dicTh piguHu. Yucno PeitHonbaca.

Tema 7. Enekmpuuni i MacHimui 1acmu8ocmi mKaHuH

EnextponpoBigHicTh KUBUX TKaHWH. J[ucriepcis €IeKTpONpOBITHOCTI Y KUBUX TKAaHWHAX.
His  enekTpudHOoro cTpymy Ha Oiocucremu. EnexkrpokiHeTnyHi sBUINA. EJIEKTpOKIHETHYHHIMA
noteniian. Enekrpodopes. Enekrpoocmoc.

MarnitHi BnacTuBocTi 6iocucreM. biomaraernsm. Marniroreparnis.

Tema 8. Bionoeiuna 0is (hi3uyHUX YUHHUKIB.

bionoriuna gist yaeTpa3ByKy, HOTo 3aCTOCYBAaHHS B MEAUITUHI, Gapmartii 1 6i0J0rii.

biodi3nunuii MexaHi3M Jii JJa3epHOTO BUIPOMIHIOBAHHS.

BB HU3BKOYACTOTHUX T4 BUCOKOUYACTOTHUX €TIEKTPOMArHITHUX MOJIIB HA OPraHi3M.

Pamgionykmniau, iX BHUKOpUCTaHHS Juid Bi3yamizamii Ta ix miglip 3a (i3iodoriyHUMU
xapakrtepucTukamu. PamioakTuBHICTh. B3aemosis HOHI3yI04OT0 BUIPOMIHIOBAHHS 3 010J0TUHUMU
TkaHuHaMHu. OCHOBU J103UMETPII.

Jis enexTpu4HOro Mojs Ha Oionoriydi TkaHuHU. PizuynHi Ta GiodizuyHi mpouecH, MO
BiZIOyBalOTbCs y OIOJOTIYHUX TKaHWHAX M1 JI€I0 MOCTIMHOrO 1 3MIHHOTO €NeKTPUYHOTO MO
(cTpyMH MPOBITHOCTI Ta 3MIIIEHHS, TEIUIOBI €PEKTH).

JlikyBanbH1 (akTOpu Ta iX BUKOPUCTAaHHA Yy MEIUYHUX METOAMKax (TanbBaHizallis,
enektpodopes,  GpaHKIiHI3ALIA,  €JIEKTPOCTUMYIALIA,  €IeKTpoiMIyibcallis,  JAlaTepMis,

€JIEKTPOTOMIsl, EJIEKTPOKOArYJIALlis TOIIO).



His moctiifHOro 1 3MIiHHOTO MarHiTHOro mojsi Ha 0ioo0'ektu. I[lepBUHHI MexaHi3MWU,
IHAYKIiMH] cTpymMu, TemioBi edextu. JlikyBanmpHi (hakTopu Ta iX BHUKOPUCTAHHS Yy MEIUYHUX
METO/IMKaX (MarHitoTepanis, iHIyKTOTepMis, TOIIO).

Jis enexTpoMmarHiTHOTO moJii Ha 0i000'exkTH. IlepBUHHI MeXaHI3MH, CTPYMH 1 TEIUIOBI
edexrn, cienudiyna ais. JlikyBanbHi GakTopu Ta iX BUKOPUCTAHHS y MeAMYHUX MeToankax (YBY-
teparis, HBU-teparnis, MIKpOXBHILOBA PE30HAHCHA TEPAITisl TOLIO).

Tema 9. Mooeniosanns biogizuunux npoyecis.
OcHoBHI eranu MozeoBaHHs. PapMaKOKIHETUYHA MOJENIb. MaTeMaTuyHe MOACTIOBAHHS

K eTar 010(pI3MIHOTO AOCITIKEHHS.

BJIOK 3. @i3uuni memoou ananizy
Tema 10. Mexaniuni, enexmpuuni, OnMu4Hi, MAeHIiMHI
ma mepmiuHi Memoou 00Cai0NCeHHs ) hapmayii.

Mexaniuai metoau. MeToy BU3HAYCHHS TYCTHHH PIIKUX Ta TBEpAUX peuoBuH. Kamiaspaa
Ta poTaliifHa Bicko3umeTpis. MeToau BU3HaYeHHsI IOBEPXHEBOTO HATATY PIAMH.

Ontryni meroau. JlOCHKEHHS pEYOBMH Ta iX CTPYKTYpH METOJAMH ONTHYHOI Ta
enexkTpoHHoi Mikpockomii. KoHneHnrtpaniiina iHTepdepomerpis. Bukopucranas pedpakto- MeTpiB
JUTsl BUMIpIOBaHHs KOHIIeHTparii po3unHiB. Komopumerpis. [loreHmiomerpuyHe Bu3HadeHHs pH.
Metoau ¢doTtokomopumetpii. EnexrpodoTtokonmopumerpisa. Judepenmiaabaa (GoTOKOIOPUMETPIS.
[Monspumerpis. [Tonspuzamiiina abcopOriiiHa crieKTpoGoTomMeTpis.

Enextpuyni Ta MarHitHi MeTtonud. MeToaM  BUMIPIOBAHHS — €JIEKTPOMPOBITHOCTI,
JIETCKTPUYHOI MPOHMKHOCTI, TaHTe€HCa KyTa BTpar. EnexTpomHi moTeHmianu. Bumu enekTpois.
Konnmykromerpis. MeTo i KOHIYKTOMETPii: aHAIOT OB, YaCTOTHI, KOHTAKTHI 1 0€3KOHTAKTHI.

[onsiporpadis. Metonu eneKTpUYHOi CHEKTPOCKOIii. Bu3HaueHHS TUNOJBHUX MOMEHTIB
MOJIEKYII.

Enextpodopes. Bunu enekrpodopesy.

Tema 11. @i3uuni 0CHOBU CNEKMPATILHO20 AHANI3Y.

Crnekrpodoromertpis. Cnexrpodoromerpu. CrieKTpy NOTIMHAHHS PEYOBUH. BUay criekTpiB.
OcHOBHI CcHEKTpo(OTOMETPUYHI BEIWYMHM 1 METOAM iX mpexactaBieHHs. OntuuHa, YO 1 [4-
cnekrpodoTtometpis. Intepnperanis YO i IY cnekrpiB peuoBuUH.

Crnektpockomis komb6iHatiiiHoro poscitoBants (KP). ®i3uuni ocHoBu metony KP. Metonu
OTPUMAaHHS CHEKTpiB KoMOiHamiiHoro po3citoBanHs cBitia (KPC). Cnexkrporpadu mist peectparii
cnekrpiB KPC. IlepeBaru i Henosiku Metony KPC. Inrepnperanis cnektpis KPC. Bukopucranus
na3epiB y MeTo1aX KOMOIHAIIITHOTO PO3CIsIHHSI CBITJIA.

Tema 12. Penmeenocmpykmypuuil ananiz y hapmayii.
PentreniBcbki Meroau. PenTrenoctpykrypHmii anamiz. Ilpuposa 1 BIacTUBOCTI peH-

Tr€HIBCBKOTO BUIPOMIHIOBAaHHS. BHIM peHTreHIBCbKHX creKkTpiB. MeTtoau 1 amaparypa Uit



PEHTICeHOCTPYKTYpHOTO aHamizy. I[HTepmperaumis peHTreHorpaMm. laeHTudikamis Kpucrta- JTIYHHX

pPE4YOBUH.

Tema 13. Memoou paodiocnekmpockonii. JItominecyenmui memoou 00CaioNceHHs.

EnexktpoHHMi mapamarHiTHUN pe30HaHC.

EIIP-ciexktpomeTpu.

Cnexktpu EIIP Ta ix

inTepnperanisa. [lupuna ta gopma crnekrpanbHux cMyr. HanToHka Ta cymepHaaTOHKa CTPYKTypa

JIHIN.

Snepuuit marHitHuii pe3zonanc. SIMP-cnekrpomerpu. Crnexktpu SIMP Tta ix iHTepmpeTaris.

SIMP BHCOKOTO Ta HHU3BKOTO PO3JUICHHS. Pemakcailis MarHiTHOrO MOMEHTY siapa. XIMIYHUN 3CyB

CHEKTpalIbHUX JiHINA. Po3mennenns miHiit.

JlocnipkeHHsT paJlOaKTUBHUX Mpenaparis.

@®apManeBTUYHI paJloaKTUBHI IpenapaTH.

Paniomerpuuna mepeBipka mpemnapaTiB Ha 1JEHTUYHICTh, YUCTOTY Ta Ji€BiCTh. JIFOMiIHECIIEHTHI

Metoau gociimkendsa. Jliominecuenmis. MexaHi3sM BUHUKHEHHS JroMiHecHeHIlll. Meroau
(hOTOJIFOMIHECTIEHITIT, €IEKTPOIIOMIHECIIEHITI1, KaTOI0JTFOMIHECIIEHII11, XeMLTIOMIHECTICHITIi.
CTpyKTypa HAaBYAJIBHOI AMCUUILIIHH
e
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BJIOK 1. Ocnoeu 3azanvnoi 6ioghizuxku
Tema 1. Enementu 0OloMexaHiKu - 2 6 [nuBinyansHa
Tema 2. TepmoauHamika G10JIOTIYHUX CUCTEM 2 2 6 poboTa - orysiy
Tewma 3. biodi3nuHi OCHOBH MEMOPaHHUX MTPOIIECIB 2 4 6 HAYKOBOI
niTepatypu abo
Tema 4 biodizuka opraHiB 4yTTs 2 4 6
EKCIIEpUMEHTAI
Tema 5. EnemenTy kBaHTOBOT 010 i3MKH 2 - 6 LHe
Pa3zom 3a 3micmoeum oa10kom 1 8 12 30 .
IOCHIHKEHHS
BJIOK 2. Ocnoeu npuxnaonoi dioghizuxku
Tema 1. OcHoBu 6iopeonorii. Di3UUHI OCHOBH - 2 6 InpuBinyansHa
reMOIMHAMIKH poboTa - orysiz
Tema 2. EnexTpuyHi 1 MarHiTHi BJIaCTUBOCTI TKAHUH 2 4 6 HayKOBO1
Jireparypu abo
Tema 3. bionoriyna fist (pi3MYHUX YNHHUKIB 2 6 9
eKCIIEPUMEHTAT
Tema 4. MogaentoBaHHs 010 i3UTHHUX MPOIIECIB - - 6 bHE
; JIOCIIIKEHHS
Pa3zom 3a smicmoeum o10K0Mm 2 4 12 27




BJIOK 3. @i3uuni memoou ananizy

MAarHiTHi Ta TEPMiUHI METOAM AOCITIPKEHHS Y papmariii

Tema 1. MexaHiuHi, €JIEKTPUYHI, ONITHUYHI, 2 4 6

[nnuBigyansHa
poboTa - orysia

HayKOBOI

Tema 2. @i31uHI OCHOBH CHIEKTPAIIBHOTO aHAIZY 2 - 6
nitepatypu abo
Tema 3. PeHTreHOCTpYKTYpHUI aHami3 y papmarii — 2 6 CKCIICPUMECHTAI
bHE
Tema 4, Meroan PamioCIEKTPOCKOTTIL. 2 2 6 NOCITKEHHS
JIroMiHEeCLIEHTH] METOAN JTOCHIIKEHHS.
Pazom 3a 3micmoeum o10kom 3 6 12 24
Yceboro roaus 135/ 4,5 kpenutu ECTS 18 36 81
IlincymKkoBuii KOHTPOJIb Icniur
4. 3MicT HAaBYAJIbHOI M CIUILTIHH
4.1. Ilnau gekuii
No TEMA Kinbkicts
3/1 TOIVH
1 | Bcryn. Enementn O6iomexaniku. TepmoawHamika Oi0JOTIYHUX CHCTEM. 2
[Ipeamer 1 Tepminosoris. I ta I Hauana TepMOaMHAMIKY BIAKPUTHX CUCTEM.
CtpykTypa 1 ¢i3uuHi BIAaCTUBOCTI OlojoriuHmx wmemOpaH. IlacuBHMIT 1
2 | aKTUBHHUH TPAHCIIOPT PEUYOBHH. 2
3 | IloTeHmian cnokoro Ta fii. 3B’S30K MeMOpaHHUX MOTEHIATIB 3 OOMIHOM 2
PEYOBHH.
biodizuka opranis uyrta (cinyx, 3ip, HIOX, CMakK, JOTHK).
KBaHTOBO-MeXaHIUHI ITpoIiecH B 0i0J0TIYHUX cepenoBuiax. otobdionoridHi
nporiecH. JIFOMIHECIIEHTHI METOH JIOCTIKEHHS.
Peonoriyni BacTuBoCTI 61070T1YHUX piayH. DI3MYHI OCHOBH I'eMOIUHAMIKH. 2
4
5 | EnexTpuuHi 1 MarfitHi BJIACTMBOCTI OlOJOTIUHUX TKaHWH. Di3MYHI OCHOBHU 2
peorpadii Ta BUCOKOYaCTOTHO1 eIeKTpOTeparii.
6 | bionoriuna nist GI3MYHUX YMHHUKIB HA )KUBUHA OpPTraHi3M. 2
7 | MexaHi4Hi, eIeKTpUYHI, ONITUYHI Ta MarHiTHI METOJIN AOCHIKCHHS pEYOBHH. 2
8 | ®i3uYH1 OCHOBHU CHEKTPAJILHOTO aHAJII3Y. 2
9 | Metoau pagio-criekTpockortii. JIloMiHeCIeHTHI METOIU AOCIKEHHS. 2
PA3OM-18




4.2. IIlna” NpaKTUYHMUX 3aHATH

Ne Tema 1ab0paTOPHO-TIPAKTUIHOTO 3aHSTTS K-ctp
3/l TOJINH
TemaTH4HuUIl NJIaH JA00PATOPHO-NIPAKTUYHHUX 3aHATH Yy OJomi 1
OcHoBHu 3aranbHOi 0iogizukn

1. BuBYeHHS MeXaHIYHUX BIACTHBOCTEH OIOJOTIYHHMX TKaHWH. BUBUEHHS 2
MeXaHi3My M’SI30BOTO CKOPOYCHHS.

2. BuBUYeHHSI OCHOB TEPMOJMHAMIKH BIAKPUTHX O10JIOTTYHUX CHCTEM. 2

3. BuBuenHs ctpykrypu 1 ¢QyHKHiH OlojoriyHux memOpaH. BuBueHHs 2
(13MYHUX BIIACTUBOCTEN KIIITUHHOI MEMOpaHU SK PIIKOKPUCTAIIYHOI
(a3u. BuBueHHs TpaHCIIOPTY PEUOBUH Yepe3 010J10TUHI MEMOpAHHU.

4, JocmikeHHss MeXaH13My BUHUKHEHHS TIOTEHITaTy CIIOKOIO Ta 2
MTOTEHITIATY Jii.

S5. BuBuenns 6iodi3uku cnyxy. BuBueHHS MexaHI3MIB Aii yIbTpa3BYKY, 2
iH(pa3ByKy Ta BiOpalii Ha 61000’ €KTH.

6. BuBueHHs ¢i3MYHMX OCHOB (PYHKIIOHYBaHHS 30POBOTO aHaji3aTopa. 2
BuBueHHs XapakTepUCTUK ONTUYHOTO MIKPOCKOIA 1 HOTO 3aCTOCYBaHHS
y ¢apmarii. BuBuenHs 06i0(i3UMYHUX OCOOJMBOCTEH BIAUYTTS CMaKy,

HIOXY Ta JOTHUKY.
PA3OM 12
TemaTHuHUii MUIaH J1a00PATOPHO-NIPAKTHYHHUX 3aHSTH Yy OJiomi 2
OcHoBH npukJIaaHOI Oiodizuku

1. BuBuenHst peosoriyHux ocoOsuMBOCTEH pinuH. BHUBYEHHS OCHOBHHX 2
reMOJIMHAMIUYHUX MTOKa3HUKIB.

8. BuBueHHsT 0COOJMBOCTEH €IEKTPUYHUX IIOJIB B OpraHi3Mi. BuBueHHs 2
MAar”iTHUX  BJACTUBOCTEH 01000’ €KTIB. BuBuenns  amcnepcii
€JICKTPOIPOBITHOCTI 0107I0TTYHUX TKAHUH.

9. BuBueHHsT MexaHI3MIB i1 €JIEKTPOMArHiTHUX IIOJIB Ha 01000’ €KTH. 2
MeTou BHCOKOYACTOTHOI Teparii. BUBUEHHS MeXaHi3MiB MOTJIUHAHHS
cBiTna Oiocuctemamu. Konopumerpis.

10. | BuBueHHs  MexaHi3MIB  TOIVIMHAHHA  CBiTJa  OlOCHCTEMaMH. 2
[MonsipumeTtpis. BukopucTaHHs sBUIl 3aJOMIICHHS, BiTOMBaHHS Ta
PO3CitOBaHHs CBITIA Y (apMariii.

11. | BuBueHHs MeXaH3MY [ii JIJa3€pHOTO BMIIPOMIHIOBAaHHS Ha OIlOJIOTIYHI 2
00’€eKTH.

12. PanioakTuBHICTh. MeTOIM BU3HAUCHHS PAI0AKTHBHOCTI. 2




PA3OM

12

TeMaTHYHUI NJ1aH JJA00PATOPHO-NPAKTHYHHUX 3aHATH Y OJ101i 3

Di3u4Hi MeTOAN aHAJI3Y

13 | BuBuenHs 0i0(pi3MKH MOBEPXHEBHX SIBHILL. 2
14 | EnextpudHi Ta MarHiTHI METOIM TOCIIKEHHS PEYOBHH. 2
15 | locmimkeHHS CIIEKTPAIBHOTO CKIIATy peYoBUH 3a jormomoror YO ta 4 — 2
CIIEKTPIB.
16 | PagiocneKTpOCKOMiYHI METOAW JOCTI/DKEHHS pPEYOBHH. 3aCTOCYBAaHHS 2
PEHTIEHOCTPYKTYPHOT'O aHAIIIZY ISl JTOCHIIPKEHHS] pEYOBUH.
17 | PentreHocTpykTypHuil aHaniz y Qapmanii JlroMiHECHEHTHI MeToau 2
aHamizy.
18 | KonTposbHa poboTta 2
PA30OM 12
PA30OM - 36
4.3. 3ajaHHs 1J151 CAMOCTIiiHHOI podoTH
No TEMA Kinpkict
3/1 TOIVH
buok 1. OcHoBH 3arajibHOI 0io(izuku
Tema 1. Enemenmu 6iomexamixu. 6
1 | Mexaniugi Mmozaeii 0i0JIOTITYHUX 00’ €EKTIB.
Tema 2. Tepmoounamira 6ionocivHux cucmem. 6
2 | Oprani3um sIK BiIKpuUTa TEPMOJAMHAMIYHA CHCTEMA.
3 | [xepena BinmpHOT eHeprii B oOpraHismMi Ta BHAM poOIT, sSKi B HBOMY
31IICHIOOTHCH.
4 | TepMiyHi METOHU aHai3y y dapmarii.
Tema 3. Bioghizuuni ocnosu memopanHux npoyecie. 6
5 |3B’A30k MeMOpaHHMX HOTEHIiadiB 3 OOMiHOM pe4yoBHMH. lluToruiazma sk
ojliMepHa cuctema. Ponb (i31070TYHMX CTaHIB KOMIIOHEHT LUTOIUIa3MU Y
MKOHAHHI 010JIOTTYHUX (PYHKITIH.
6 | llnsaxu nepeTBOpeHHs eHeprii B )KUBIH KIIITHHI.
Tema 4. Biogizuxa opearie wymmsl. 6
7 | biodi3uuHi 0COOIMBOCTI CIPUIHATTS CMaKy, HIOXY, TOTHKY.
Tema 5. Enemenmu x8anmosoi 6iogizuxu. 6




8 | 3acrocyBaHHs JIOMIHICIEHIIIT B MeTUIMHI Ta (apmartii.

9 | llornuHaHHA CBiTJIa OlOCHCTEMaMHU.

10 | ®oToMeTpUYHI BETHYMHU B 010JI0T1T Ta MEIHUIIHHI.

Baok 2. OcHoBH npuKJIaaHOI 0iodiznku
Tema 6. Ocnosu biopeonoeii. Pi3uuni OCHOBU 2eMOOUHAMIKU.

11 | Meroau BUMIpIOBAaHHS B’S3KOCTi O10JOTTYHUX PiIHH.

Tema 7. Enekmpuyni i MaeHimHi 61acmugocmi 0io102i4HUX MKAHUH.

12 | 3acTocyBaHHS METOJy BHMIPIOBAHHS EJICKTPOIMPOBITHOCTI B OIOJIOTTYHHX Ta
MEJIUYHHX JTOCIIKCHHSX.

13 | MaruitHi B1acTuBOCTI OiocucreM. biomaraernsm. MarnitoTeparris.

Tema 8. Bionoeiuna 0is (hi3uyHUX YUHHUKIS.

14 | 3acTocyBaHHS ynbTpa3ByKy B MEAUIMHI, (hapmarii 1 610J10T1i.

15 | biodi3nunuii MexaHi3M Aii Ja3epHOTO BUIIPOMIHIOBAHHS.

16 | BucOoKOYacTOTHI €IIEKTPOMATHITHI MOJIS Ta JKUBUH OPraHi3M.

17 | Pamionykmigu, ix BHUKOpUCTaHHS JUIs BB3yamizamii Ta ix miabip 3a
¢G1310JI0TIYHMMH ~ XapakTepucTUKamMHu.  biosoriyuHa  faiga  HOHI3YyKO4Oro
BHUIIPOMIHIOBAHHS.

18 | BiuiuB peHTreHIBCHKOTO BUNIPOMIHIOBAHHS HA KUBUM OPTaHI3M.

Tema 9. Mooenosanns bioghizuunux npoyecia.
19 | MaTremaTuyHe MOJICTIOBaHHS SIK eTan 010()I3MIHOTO TOCITIHKEHHS.
buok 3. ®i3uyHi MeTOaH aHAJI3Y
Tema 10. Mexaniuni, enekmpuuui, onmuyui, MAeHImMHi ma mepmiuHi memoou
odocnioxcenusn y papmayii

20 | Merogu BUMIpIOBaHHS TYCTHMHH, MacH, KoeQIIli€eHTIB B’AI3KOCTI Ta
MOBEpXHEBOTO HATATy. LleHTpudyryBanus.

21 | Enextpodopes. Buau enexrpodopesy.

22 | MeTtoau BUMIPIOBaHHS MarHiTHOI CIPUHHATINBOCTI. MarHiTHa aHi30 TpOisl.
Tema 11. @i3uuni 0cHOBU CNEKMPATILHO20 AHANIZY

23 | BuxopucranHs jna3epiB y MeToJax KOMOIHALIHOTO pO3CitOBaHHS CBITJIA.

Tema 12. Peneenocmpykmypuuii ananiz y ¢papmayii.

24 | Metoau peHTI€HOCTPYKTYPHOTO aHalli3y.

Tema 13. Memoou padio-cnekmpockonii. Jltominecyenmui — memoou
00CTIONHCEHHS.

25 | ocaipkeHHs paJioakTUBHUX (hapMalleBTHYHUX Ipenaparis.

26 | Meroau (oTotOMIHECIIEHIT1T, eEKTPOTOMIHECIICHIIIi

27 | MeToau KaToI0IIOMIHECIIEHITIT, XEMITIOMIHECIIEHIT.




28 | TepmoitoMiHECLIEHITiS.

Bceboro 81

bnox Nel.

1) KuBwuii oprani3am sk BiIKpHTa TEPMOJANHAMIYHA CUCTEMA.
2) ®i3u4HI MEXaHI3MH TPAHCIIOPTHUX MPOLECIB Y KIITHHI.
3) biodizuka opraHiB 4yTTs.

brok Ne2.

1) BionoriuHa Iist yIbTpa3ByKy, HOTO 3aCTOCYBaHHS B MEAMIIUHI, (papmarlii Ta 6i0Jorii.
2) EnexTpuuHi BIaCTHBOCTI )KHBHUX TKAHHH.

3) OcCHOBHI eTany MOJICIIOBAaHHS 010 I3UYHUX TPOIIECIB.
brox Ne3.

1) OnTHYHI METOAU JTOCITIHKEHHS PEYOBHH.

2) Meroau iHppadyepBOHOT CIEKTPOCKOTTIi.

3) Mertoau pamiocneKTPOCKOTTii.

Tunosi 3agaui 11 po3B’sI3yBaHHS

1.””’XT0 He 3Hae, MO KiHb, YMABIIN 3 BUCOTH TPbOX-YOTUPHOX JIKTIB, JIOMUTHh COO1 HOTH,
TOJIl SIK co0aKa 3aJIMIIAETHCS HEYNTKOHKEHUM, KHHYTHH 3 BOCBMH-/IECATH JIKTIB, TaK caMo fK 1
IBIPKYH, III0 BMaB 3 BEPXIBKW OarnTu, abo Mypalllka, sSka Brajga Ha 3eMJII0 Xo4da O 3 MICAYHOT
noBepxHi.” (I'amimeo @amineit). YoMy KoMmaxu, majarud 3 BEJIUKOI BHUCOTH, 3aJIMIIAIOTHCS
HEYIIKO/DKEHUMHU, a KPYIH1 TBAPUHU TMHYTh?

2. Cnoptcmen macoro T = 70 Kr cTpubae 3 MICLS BEPTHKAJIBHO Bropy, IPUCIBIIM IEpen
ctpubkom Ha Bifactanb S = 30 cM. flke M’s130Be 3yCWIJISl HII TIOBUHEH PO3BUHYTH CIIOPTCMEH,
00 miACKOYUTH Ha BUcoTy h = 60 cm? SIkuii yac BiAIITOBXYBaHHS Bif 3eMii? SIKy MOTYXHICTb
N po3BHBa€ CHOPTCMEH IpH BIAIITOBXYBaHHI? Slka eHeprig 3aTpadyyeTbcs Ha CTpUOOK?
BaxkaTu pyx HeHTpa Mac cnopTcMeHa y (asi BIIIITOBXYBaHHS PIBHOIIPUCKOPEHUM.

3. 3 TrOpHW30HTAIBHO PO3MIIIEHOT MEIUYHOI CHpHHIBKA giamerpoM d = 1,5 cm
BUTHUCKA€EThCS (i3ionoriyHuil po3unH cuwioko F = 10 H. 3HaiiTy MIBUAKICTh BUTIKAHHS PiTUH 3
HaKOHEYHHMKa CIpHHLIBKU. ['yctuHa ¢izionoriu—Horo po3umHy p = 103 kr/m3. [le Oinbiua
HIBUJKICTh PYXy PILAMHH: B LWIIHAPI CHOPUHIIBKM YU B pycii HakoHeuyHuKa? Biamosigb
oOrpyHTYHTE.

4. Y cnokoi yepe3 aopty AiamerpoM d = 2,2 cM BUKUIA€ETHCS V 1 = 85 MJI KpOBi 32 CEKYHJY.
Cepennst MIBUAKICTE KPOBI MO Kamuisipy BeNUMKOro koja Oy—Bae mopsaky v = 0,3 mMm/c y
TKaHUHI, fKa mepeOyBae y CHOKOi. 3HAaWTH IUJIOUIYy MOMEPEYHOro IMepepi3y BiIKPUTOTO
KanuigpHoro Jioka. [losicHITB, YOMY IIBHUIKICTH KpPOBI B Kamiisipax 3HAYHO MEHINA BiX

IIBUJIKOCTI KPOBi B apTepisix.



5.“Tuxa Boma Oeperu nomuth’ (Haponmna mpukaska). YoMy B MICHSX 3BYKEHHS PiuKd

MIBUKICTH Teuil Ounbma? Yomy Oeperu TOMUTh “‘Tuxa Bojaa”?

4.4. 3a0e3me4eHHA OCBITHBHOIO MPOIECY
1. MynbTuMeniiiHi IpOeKTOpH, KOMII'IOTEPH, EKpaHH Il MYJbTHMEIIMHUX IMpe3eHTallii,
JeKIIifH1 Ipe3eHTallil, JOBITHUKH 3 AUCIHUILTIHU, OMTMCH JTaOOpaTOPHUX POOIT.
2. JleMOHCTpaIliiiHi €KpaHHu, HOYTOYKH, OOaTHAHHS JIabopaTopii MEUYHOIT Ta O10JIOTIYHOT
¢bi3uku, daiiau y Power Point ta Word 3 3agauamu Uit TpakKTUYHKUX Ta MIICYMKOBUX 3aHSATh.
3. Ex3ameHnauiiini 6ieru.
CamocrTiifHa po0OTa CTy/I€HTa OLIIHIOETHCS HAa MPAKTUUHUX 3aHATTAX 1 € CKIaI0BOIO MiJICYMKOBOL

OI[IHKHU CTYJICHTA.

5. llincyMKoBHii KOHTPOJIb

Ilepenik nuTaHb MiZICyMKOBOr0 KOHTPOJIIO

1.Meronqu ontuyHoi Ta  ymbTpadioneTroBoi cmekrpodorometpii.  Meromum  iH(bpadepBOHOT
cexktpodoToMeTpii. [HTEpIpeTalis CeKTpiB peUOBHH.

2.D13uyHI OCHOBH METOJIY CIIEKTPOCKOTIT KOMOIHAI[IHHOTO PO3CIIOBaHHSI.

3.MeTo1 BU3HAYCHHS TYCTUHU PiIKKX Ta TBEPIUX PCUOBHH.

4. MexaHi14H1 BITaCTHBOCTI 01010TTYHUX TKaHUH. bioi3rka M’I30BOT0 CKOPOUYEHHSI.

5.Metonu ontuyHOI Ta  ynbTpadiosneroBoi  cmekTpodoroMerpii. Metoau  iH$padepBOHOI
cexkTpodoToMeTpii. [HTEpHIpeTallis ClIeKTpiB peUOBHH.

6.PiBusnHs Ximma. Temmonponykiis m’s3a. [ToTyxHicTs 0qHOpa30Boro ckopoueHHs. Pi3U4H1 OCHOBU
(byHKIIOHYBAHHS ONIOPHO-PYXOBOTO arapary. MexaHiuHi POIIeCH B JICTCHSX.

7.MeTo11 BU3HAYCHHS IOBEPXHEBOTO HATSTY PiIUH.

8.Tepmomunamika Oionoriyaux cucrem. IIpenmer i1 Tepminonoris. | Havamo TepMOIWHAMIKH Ta
3aCTOCYBaHHs HOTO /10 13omponeciB. OcoOauBoCTI 3acTocyBaHHs | Havana TepMOAMHAMIKH IS JKUBHX
CHCTEM.

9.In¢ppayepBoHe Ta yabTpaioeTOBE BUIIPOMIHIOBAaHHS Ta iX BUKOPUCTaHHA B MeaunuHi. [lisg
yIbTpadioIeTOBOr0 BUIMPOMIHIOBaHHS Ha 010JIOTIYHI CUCTEMHU.

10.  IIpoxokeHHs 3MIHHOT'O CTpyMYy depe3 610JI0T1uHi 00’ ekTH. IMIe1aHCc TKaHUH Ta OpraHiB.

11.  Jlxepena BUIbHOT €Heprii B OpraHi3Mi Ta BUJIU POOIT, SKi B HbOMY 3A1HCHIOIOTHCS. TernoBuii
OanaHc opranizMy. XimiuHa i pi3uyHa TEPMOPETYIISIIis.

12.  OcHoBu (hoToMeTpii.



13.  Jlyma. OntuyHUil MIKpOCKON Ta HOTO0 OCHOBHI XapakKTepHCTUKH. JlesKi crerialibHi MEeTOoIu
ONITUYHOT MIKPOCKOTIII.

14.  Bwuau Ta 3aKOHOMIPHOCTI MACHBHOTO TPAHCTIOPTY pedoBUH. nudy3is He3apsHKEeHUX YaCTHHOK
yepe3 Oiosoriyai MemOpanu. PiBusiHHS Dika Ui MACHBHOTO TPAHCIIOPTY PEUOBHH yepe3 MeMOpaHH.
Judysist 3apsIHKEHUX YaCTUHOK uepe3 biomemOpanu. Enextponudysiiine piBusaas Hepaera-ITnanka.
15.  MexaHi3M BUHUKHEHHS TJIBMIBHOTO PEHTI'€HIBCHKOTO BUIIPOMIHIOBaHHS. [ paHMYHa JOBKUHA
xwii. [Ipuposa XapakTepuCTUYHOTO PEHTTEHIBCHKOTO BUIPOMIHIOBaHH:. 3akoH Mo3mi. BnactuBocTi

PEHTIeHIBCHKOTO BUIIPOMIHIOBAHHSI.

16.  XapakTepUCTHKH CIyXOBOTO BITUYTTS Ta iX 3B 530K i3 (I3WYHUMHU XapaKTEPUCTHKAMHU 3BYKY.
Ayniomerpisi.
17.  Mexanism re’eparnii noteHuiany nii.  [lommpenHs mnoTeHumiany nii.  3B’A30K

MeMOpaHHUX MOTEHI1aiB 3 0OMIHOM PEYOBHH.

18.  Bzaemois peHTTeHIBCHKOTO BUIPOMIHIOBaHHS 3 PEUOBHHOIO (KOTEpEHTHE pPO3CIIOBaHHS,
¢dotoedext, Komnron-edekr). CyTh METOAIB PEHTT€HIarHOCTUKY 1 pEHTT€HTepartii.

19.  ®izuka ciyxy. [IoHATTS Mpo 3BYKONPOBINHY 1 3BYKONpHIMaIbHY crcTeMHu. Di3UYHI OCHOBH
3BYKOBUX METOJIIB JOCTIKEHb Y KiiHili. [lormmHanHs 1 BIZOUTTS 3BYKOBUX XBUJIb.

20.  TlommpenHs 30yTKEHHS 110 HEPBOBOMY BOJIOKHY. bio(hi3u4H1 0COOIMBOCTI CIPUHHATTS CMAKYy.
21. PanmioaktuBHicTh. OCHOBHI BHUIM pPaJiOaKTUBHOTO BHUIpOMiHIOBaHHA. I[llap mosI0BUHHOTO
nociabyeHHs. 3akoH paJioaKTHBHOTO po3mnaay. AKTHBHICTH pajlioaKTUBHOTO pkepena. llepion
MBpO3May.

22.  T'yunicte 3ByKy. 3akoH BeOepa-®Dexnepa. Illkana iHTEHCMBHOCTI Ta IIIKaja YyTHOCT1 3BYKY,
OJIMHUIII.

23.  biosoriuna qis HOHI3yHO4OTO BUIIPOMiHIOBaHHS. OCHOBHI KUTBKICHI XapaKTEPUCTUKHA B3a€MO/TIT
HOHI3YIOUOTO BHUIIPOMIHIOBaHHS 3 01000’e¢kTamMu. Metoau pamioizoTonHoi meaunuHu. OCHOBHI
MeToau (PI3BUYHOTO 1 XIMIYHOTO 3aXHCTy Bif pazianii. OCHOBHI 03U HOHI3YIOUOTO BUIIPOMIHIOBAHHS

Ta iX OJIMHUII BUMIPIOBaHHS.

24. OnTtryHa cucreMa OKa Ta Jeskl 1I ocoOmmBocTi. Hemonmiku ONTHYHOI CUCTEMU OKa Ta IX
KOPEKITis.
25.  Jlucmepcis imnenancy. KoeoimienT nomnspusanii TkaHunHu. Peorpadis. list enexTpudHOro

CTpyMY Ha >KMBHUI OpTaHi3M.

26.  MexaHizm NOIJIMHAHHS ~ CBITJIA. OcHOBHI XapaKTEPUCTUKH NOTJIMHAHHS
cBiTia (IHTEHCHBHICTh, IOKAa3HMK IIOTJIMHAHHS, ONTHYHA TYCTHHA CEpeloBUINA, KOe(ilieHT

MPOMYCKAHHS, €KCTUHKILIS).

27.  3acTocyBaHHS JIIOMIHECICHIIi B MEIUIIMHI. XeMUTIOMIHECIeHIis Ta ii A1arHOCTUYHE 3HAUCHHS.

28.  BukopucraHss HOCTIHHOTO  €JIEKTPUYHOTO CTPYyMY B MEIULUHI.
laneBanizanis. Exextpodopes.

29.  biodi3udHi OCHOBU 30pOBOI PEIETIIIii.



30.  Cnekrpodoromerpis. Crnekrpodoromerpu. CHEKTpu MOTIUHAHHS PEUOBUH. Buaw cmekrtpis.
OcHOBHI crIeKTpo(OTOMETPUYHI BETMYUHU 1 METOAM X MPE/ICTABICHHS.

31.  BuyrpimHe Teptsa (B’sA3KicTh pigwH). HbIOTOHIBCHKI Ta HEHBIOTOHIBCHKI pimuHU. Peonmoriyni
BJIACTUBOCTI KPOBI, IJIa3MH, CHPOBATKH.

32.  KBanToBo-MexaHiI4Hi 0cOOMMBOCTI Oy0BU O6ioMoseKyll. EHepreTnyHi piBHI aTOMIB 1 MOJIEKYIL.
33.  Mexanidm 30y/KEHHS JIOMIHECHIEHTHOTO CBITiIHHA. Bunmm mominecnenmii. XapakTepuCcTUKA
JIOMIHECIIEHTHOTO BUIIPOMIHIOBAHHS.

34.  Jlaminapuuii ta TypOynentHuil mimH. Yucno PeitHombnaca. Tewis B’s3kux piguH. Popmyna
[lyazeitna. ['igpaBniyHuii omip.

35.  3BarasibpHa XapaKTEePUCTHKA ¢$oTOOI0IOTIYHUX ~ TIPOLIECIB. OcHoBHI BU]IU
¢doTobionoriuHux npoueciB. Gi3uuH1 0cCHOBU (HOTOOIOTOTTYHUX MPOLECIB

36. Meroau Bu3HAYCHHA B S3KOCTI pimuH. KIliHIYHMNA MeTOJ BH3HA4YEHHS B SI3KOCTI KpOBI.
CranioHapHuil MIMH piAvH. PIBHAHHS HEpO3pHBHOCTI cTpyMHUHH. JliHiliHA Ta 00’€MHA HIBUAKOCTI.
OcHOBHE pIBHSIHHS AUHAMIKH PIIHH.

37. Hucnepcis imnegancy. KoedimienT nossipusarntii Tkanuan. Peorpadist.

38. OCHOBHI TeMOIMHAMIYHI ITOKA3HUKH.
39.  Jlif eNeKTPUYHOTO CTPYMY Ha KUBHUH OpPraHi3M.
40.  Iudpa3Byk, ocobauMBOCTI HOT0 pO3MOBCIOMKEeHHS. biodi3uuHi ocHOBM Aii 1HGpPa3ByKy Ha

6iosoriuni 00’ extu. [Ilym. Bibpartii, ix ¢hi3u4H1 XapaKTepUCTHUKH.

41. [TynbcoBi XBUITL, 3a7EKHICTh X IMIBUIKOCTI PO3MOBCIO/KEHHS BiJl MapaMeTpiB cyauH. Meroau
BU3HAYCHHS IIBUKOCTI KPOBOTOKY.

42.  Tlpupopna cBitina. OntuyHa pedpaKTOMETPis.

43.  MarnitHi BiractuBOCTI OiocucreM. biomarHeTusm. XapaKTepUCTUKH MarHiTHOTO moJist. Jlis
MarHiTHOTO TI0JISI Ha )KUBHM OpraHi3M. Maruitorepanis

44.  EnekTpu4Hi BJIACTUBOCTI KIITUH 1 TKaHWH. CTpyMH MPOBIAHOCTI Ta CTPYMH 3MILICHHS.
EnexTponpoBiHICTh KIIITUH 1 TKAHUH MPU NOCTIHHOMY CTPYMi.

45.  OBUYHI OCHOBM BUKOPUCTAHHS YIbTPa3BYKy B MeAunuHi, ¢apmaiii ta Oiomorii. Edext

Jlorutepa, 1oro BUKOPUCTAHHS JUIsI MEIUKO-010JIOTTYHHIX JTOCITIIKEHb.

46.  OCHOBHI BJJACTHBOCTI JIa3epHOTO BUMPOMIHIOBAaHHS. [[is 1a3epHOro BUIPOMIHIOBAaHHS Ha JKUBI
TKaHWHU.
47.  3aranpHi (i3UYHI 3aKOHOMIPHOCTI pyXy KpoBi cyauHamMu. Di3UMyHi OCHOBHU KJIIHIYHOTO METONY

BHUMIpPIOBAHHS THCKY KpoBi. 58.Po60Ta 1 MOTYXXHICTh cepls.

48.  Jlig eneKTpOMAarHiTHOTO MoJisi Ha 61000’ exTH. [lepBUHHI MeXaHI3MH, CTPYMH 1 TEIUIOBI €PEeKTH,
cnernudidHa gis.

49.  OCHOBHI HaNPsIMKH BUKOPUCTAHHS JIA3€PHOTO BUIIPOMIHIOBAaHHS B MEAULIMHI.

50.  EnexTpuyHMI OUMONb Ta XapakTEPUCTUKU CTBOPEHOIO HUM €JIEKTPUYHOro mojsi. Brus

HU3bKOYACTOTHUX €JIEKTPOMArHiTHUX IOJIIB HA OPraHi3M JIIOAUHU.



51.

Viuerpa3Byk. J[Dxepena Ta mnpuiimMaui  ynbTpa3ByKy. OcCOOIMBOCTI  PO3MOBCIOKEHHS

yIBTPA3BYKOBHUX XBWJIb. biosoriunHa aist yIbTpa3ByKy Ha PEUYOBHHY.

52.

CrioHTanHe Ta iHAYKOBaHe BUIpOMiHIOBaHHA. OCHOBHI CTPYKTYpHI CKJIaJOBi ja3epa Ta ix

IMpU3HAYCHHA.

«0» BapiaHT 3aJiKOBOro/icnHUTOBOro 0ijeTy 3 3a3Ha4YeHHSIM MaKCHMAJIbHOI KiIbKOCTI 0ajiB 3a

KOKHE€ BUKOHAHE 3aB/IaHHSA

YopHOMOPCHKHI HAIlOHAJILHUI VHIBepcuTeT iMeHi [Tletpa Morwimm

(moBHE HalilMEHYBAaHHS BUILOTO0 HABYAJIBHOIO 3aKJIaJy)
OcBiTHBO-KBaMiiKaIiiiHuil piBeHb  Oakanas

Hanpswm nigrorosku 22 «OxopoHa 310pOB's»

CreniaipHICTh 226 «®DapmMmalrisd, IpOMHUCIOBa papMalris»

Cemectp 2
(Ha3Ba)

Hapuanpna muctummina  Biosoriuna ¢izuka 3 ¢pisuuyHMMHU MeTOAaMHU aHAJTI3Y

EK3AMEHALIIMHUMN BIJIET Ne 0

®D13UyHI OCHOBH METOY CIIEKTPOCKOTIIi KOMOIHAIIIMHOTO PO3CIFOBaHHS.
1. Meromu Bu3HAYEHHS T'YCTUHHM PiIKMX Ta TBEPAUX PEUOBMH. MAKCHMAJIbHA KiJIbKiCTHL 0aJiB
- 30.
2. MexaHiuHi B1aCTHBOCTI 6i0J0TYHUX TKaHUH. biodi3nka M’s30BOr0 CKOPOYEHHS.
MaKCHUMAaJbHA KUIbKicTh 6ajiB — 30.
3. Meroau onTHYHOI Ta yAbTpadioneToBoi cuekTpodoToMeTpii. MeToau indpadepBoHOi

cexkTpodoTomeTpii. [HTEpIpeTallis CrieKTpiB pEUOBHH. MAKCMMAaJIbHA KiIbKicTh 0ajiB — 20.

3aTBepPKEHO Ha 3acimaHH1

kadeapu, HUKIOBOT KOMICIi

IIporokou Ne BiN ,, ” 20 POKY

3asinyBau kadeapu, roioBa HUKJIOBOI KOMIicCil Orno6aina M.B.
(mingmuc) (mpi3BuIIe Ta iHIIiaIH)

Ex3amenartop Apemuyk O.M.

( migmmmc) (mpizBHIIIE Ta HIIIATN)



IIpukaan niacyMKoBoi KOHTPOJIbLHOI pO0OTH

1. V¥ cnokoi uepe3 aopry niamerpom d = 2,2 cM BUKUAAEThCS Vi~ 85 MIT KPOBI 32 CEKYH/TY.
Cepennst MIBUAKICTH KPOBI MO KamuIgpy BEJIMKOTO Koja OyBae mopsaky 0,3 mm/c y
TKaHUHI, sKa repedyBae y CroOKoi. 3HAUTH IUIONLY TMOMEPEYHOTO Mepepi3y BIIKPUTOIO
KanupHoro Jioxa. [1oscHIT, YoMy IIBHIKICTH KPOBi B Kamiisipax 3HaYHO MEHIIA Bij
IIBUIKOCTI KPOBI B apTEPisX.

2. Kaninsip 3 giameTpoM BHYTpilHBOro kaHaiy d = 1,2 MM ONyIeHO B IUIa3My KpOBI Ha
oyxe maiy TiauouHy. Slka Maca rutasmu yBiiie B Kamiisp, skmo ryctuHa i p = 1,03
r/cM, a moBepxHeBuii HaTar ¢ = 73 MH/M?

3. SIki cepenmoBHIa OpraHi3My MarOTh HAHKpaILy eIeKTPOPOBIIHICTb:

A) moBitpst B nerensx; B) skupoBi Tkanuuu; C) M’s30Bi TKaHuHH; D) KiCTKOBI
TkaHuHY; E) pianHHI cepeoBuliia opratizmy (Kpos, JiMda Ta iH.).

4. Konamykromerpis - 11e:

A) METO/i BBEACHHA B OpraHi3M Kpi3b ILIKIPYy HOHIB JIIKapChKOi PEUYOBHMHHU 3a
JOTIOMOTO10 TaJIbBaHIYHOTO CTPYMY;

B) METOJ JIIKYBaJbHOI JIii Ha OpraHi3M MOCTIMHMM CTPYMOM HHM3bKOi Hampyru
(60-80 B) i HeBemukoi cuitu ctpymy (50 MA);

C) CIPSIMOBAHUM PYX MIKPOYACTHHOK, IUCIEPrOBaHUX Y PIIKOMY CEpEeIOBHIINI
I TI€F0 EIEKTPUIHOTO TOJIS;

D) pPyX PpIIMHU Kpi3b KamuigpH, MUTHHUA giagparmMu abo Kpi3b ocaau ApiOHUX
YACTUHOK IiJ JI€10 €JIEKTPUYHOTO IO0JIS;

E) METOJl JOCTDKEHHS Ta aHalidy, SKUA TIPYHTYETbCS HAa BUMIPIOBAHHI
€JICKTPOMPOBITHOCTI SIKUX-HEOYb PIAKUX cepeoBHUII (B TOMY YHCII 1 010JIOTTYHUX).

5. 3naiiTu enepriio 38’s13ky W szpa izotomna 13AP.

Kpurepii oniHioBaHHA Ta 32c00M JIarHOCTUKH pe3y/IbTaTiB HABYAHHA

MeToau KOHTPOJIKO
° OnutyBaHHs (IepeBipKka TECOPETUYHHUX 3HAHB Ta MPAKTUUYHUX HABHUOK).

] TecToBUIT KOHTPOJIB.

IloTrounmii koHTpoOJb. IlepeBipka Ha NPaKTUUHUX 3aHATTAX TEOPETUYHMX 3HAHb 1
3aCBOEHHS NPAKTUYHUX HABHUYOK, a TaK CaMO pE3YJbTaTiB CaMOCTIHHOT pPOOOTH CTYJEHTIB.
KoHTpo0I0ThCS BUKJIaZAaYaMH BIATIOBIAHO 10 KOHKPETHOT METH HaBYaJbHOI porpaMu. OLiHKa
PIBHS MIATOTOBKU CTYICHTIB 3IMCHIOETHCS IIJISIXOM: ONMTYBAHHS CTYJCHTIB, PIICHHS W aHAJI3y
¢1BUYHUX 337a4, IHTEepHpeTalii pe3ynbTaTiB eKCIePUMEHTAIBLHUX 1 TaO0PaTOPHUX TOCIIKEHb,

KOHTPOJIIO 3aCBOECHHS MMPAKTHUYHUX HABUYOK.



Ipomicxkuuii KoHTposb. IlepeBipka MOMIIMBOCTI BHUKOPHCTAaHHS CTYIEHTAMH JUIS
KJIIHIKO-[IarHOCTUYHOTO aHaJi3y OTPUMAHUX TEOPETUYHUX 3HAHD 1 MPAKTUYHUX HABUYOK IO BCiX
BUBUYCHHX TEMaX, a TaK CaMO Pe3ylbTaTiB CaMOCTIHHOI poOOTH CTyAEHTIB. 3IIHCHIOETHCS Ha
OCTAaHHBOMY 3aHSTTI 332 PO3AUIOM HUISIXOM 3724l MPAaKTUYHUX HABUYOK, PIICHHS (QI3UYHUX 3a/1a4
1 TecTyBaHHS.

IMincymkoBa KOHTPOJBLHA Po0OTAa MPOBOIUTHCS IO 3aBEPIICHHIO BHBYEHHS BCIX TEM
OJI0OKY Ha OCTaHHBOMY KOHTPOJILHOMY 3aHSTTI CEMECTpY.

Jlo TIpOMDKHOTO TMiJICYMKOBOTO KOHTPOJIIO (aTecrallis) Ta MiACYMKOBOTO KOHTPOJIIO
(ex3aMeH) JIOMYCKalThCsA CTYAEHTH, sIKI BIABLAIM BCl IependadeHi HaBYaJIbHOIO IMPOrPaMolo
JIEKIIll, ayAUTOPHI HaBYAJIbHI 3aHSATTS, BUKOHAIM B MOBHOMY O0CS31 CaMOCTIHY poOOTy il y
IpolLieci HaBYaHHs HaOpasu KUIbKICTh OaiB, HE MEHIIE, HDK MiHIMainbHy — 70 aJtiB.

Po3noais 0aniB, IKi 0OTPUMYIOTH CTYAEHTH

Ha migcymxoBiii korTponbsHiA po6oTi (ITKP) crymenT Moxe makcumansHO oTpuMmaTu 40

Oani. [IKP BBa)kaeThcs 3apaxoBaHOI0, SKIINO CTYICHT HaOpaB He MeHIre Hibk 30 OaiB.

Ouinka ycnilmHocTi cTyaeHTa

Buna aissiibHoOCTI (3aBAaHHS) MakcuMaJbHA KIJIBKICTHL 0aJ1iB
baoxu 1-3

Tema 1 4.7
Tema 2 4.7
Tema 3 4.7
Tema 4 4,7
Tema 5 4.7
Tema 6 4.7
Tema 7 4.7
Tema § 4.7
Tema 9 4,7
Tema 10 4.7
Tema 11 4.7
Tema 12 4,7
Tema 13 4.7
Tema 14 4.7
Tema 15 4.7
Tema 16 4,7
Tema 17 4,7
Pazom 80
[TincymKoBa KOHTpoOJIbHA poOOTa 40




Pazom 120

Ex3amen 80

PasomMm 3a GiiokaMu Ta eK3aMEHOM 200

3 METOI0 OIIIHKM pPEe3yNbTaTiB HABUAHHS 3 MEIUYHOI Ta 0i0ioriyHOi (i3UKH TPOBOIUTHCS
MiICYMKOBHIi KOHTPOJIb Y ¢opMi exk3ameHny. J[o ex3aMeHy JOIMYCKAIOTHCS JIMIIE CTYACHTH,

SKMM 3apaxoBaHO MiJICYMKOBY KOHTPOJIbHY pOOOTY 3 AUCIUILIIIHH.

Kpurepii ouiHioBaHHS 3HAHB

Ouinkorw 4 - 47 6amiB y Becusinomy cemectpi (A 3a mkamow ECTS 1a 5 3a
HALIOHAJBHOK IIKAJOK) BIINOBIAb CTYAEHTA OLIHIOETHCS, SKIIO BOHA JIEMOHCTPYE TIMOOK1
3HAHHS BCIX TEOPETHMYHUX IIOJIO)KEHb 1 BMIHHS 3aCTOCOBYBAaTH TEOPETHYHMUN Marepian ajs
MPaKTUYHOTO aHANII3Y 1 HE Ma€ HISIKUX HETOYHOCTEH.

Ouinkoro 3 6ana y BecussHomy cemecTpi (B Ta C 3a mkasow ECTS Ta 4 3a HanioHaIbHOI0
IIKAJIO0) BIAMOBIIL OINIHIOETHCS, SKIIO BOHA TOKAa3y€ 3HAHHS BCIX TEOPETUYHUX TIOJIOKCHB,
BMIHHS 3aCTOCOBYBATH iX MPAKTUYHO, ajie JOMYCKAIOTHCS JIeAK1 MPUHIUIIOB]I HETOYHOCTI.

Ouinkoro 2 6axa y Becussnomy cemectpi (D Ta E 3a mkasnow ECTS Ta 3 3a HanioHaJIbHOIO
IIKAJIOK0) BIJMOBIIb CTYACHTA OIHIOETHCS 32 YMOBH, IO BIH 3HA€ TOJIOBHI TEOPETHYHI

MOJIOKEHHSI T4 MOYK€ BUKOPUCTATH 1X Ha MPaKTHUILL.

7. PexoMeH10BaHi Jkepesa ingopmauii
7.1. OcHOBHa

1. Tlmeiikina 10. O. Meauuna i Gionoriuna ¢isuxa : HaB4. moci6uuk / Imeiikina FO. O.,

Makapenko B. ., Tpous H. B. — Ilonrasa : llleBuenko P. B., 2012. — 352 c.

2. Imeiikina }0. O. Memuuna i Gionoriuna ¢isuka : HaBu. nociouuk / Imeiikina 0. O.,

Makapenko B. ., Tponb H. B. — 2-re Bunanns. — [lonraBa : IlleBuenko P. B., 2014. — 352 c.

3. MexuyHa i Gionoriuna ¢izuka : niapyd. Ui ctya. Buil. Mmea. 3akman. II-IV p. akpen. /
I[Tix 3ar. pexn. O. B. Yanoro. — 2-re Bu., nepepoo6ur. 1 gom. — K. : Kaura mmroc, 2005. — 760 c.

4. Menuuna ta Gionoriuna (izMka : Hall. MiAPyY. IS CTYM. BHIL. Mel. Hapu. 3aknanis 111-1V
piBHiB akpeautanii/ O. B. Yamuii, . B. Lexmictep, b. T. Aranos T1a iH. ; 3a pea. O. B. Hainoro. —
Binnung : Hosa kuura, 2013. — 528 c.

5. Meanuna Ta Gionoriuna Qizvka : Hall. MAPYYHHMK I CTYA. BHIL Mead. (dapm.) HaBd.
zaknan. [I-IV p. akpen. / 3a pen. O. B. Hanoro. — 2-re Bun. — Binauns : Hoa Kuawura, 2017. — 528

C.

6. Menuuna ta Giomoriuna ¢i3uka: MAPYYHHMK Ui CTyAeHTiB Mmemumdnux BH3 / O. L

Antiodeena, JI. B. batiok, M. A. bornapenko Ta iH.; 3a pea. B. I'. Kuiraska. — Xapkis : XHMY,



2010. - 370 c.

7. Csepman II. JI. Buma maremartuka. MaTeMaTHuHUIi aHami3 i Teopis HMOBIPHOCTEIA:
[inpyunuxk / I1. JI. Cepaan. — K. : 3nanns, 2008. — 456 c.

8. Korovina L. D. Biophysics with beginnings of mathematical analysis and statistics. Extended
course of lectures. — Vol. 1. Bases of mathematical analysis, probability theory and mathematical
statistics. Biomechanics. / L. D. Korovina. — Poltava, 2017. — 127 p.

9. Korovina L. D. Biophysics with beginnings of mathematical analysis and statistics.
Extended course of lectures. — Vol. 2. Bases of thermodynamics. Biomembranes. Electricity and
magnetism. / L. D. Korovina. — Poltava, 2017. — 114 p.

10. Korovina L. D. Biophysics with beginnings of mathematical analysis and statistics.
Extended course of lectures. — Vol. 3. Optics. Quantum phenomena. /

L. D. Korovina. — Poltava, 2018. — 128 p.

11. Medical and biological physics: texbook for the students of higher medical establishments
of the IV accred. level / Edited by Alexander V. Chalyi. - Third edition. — Vinnytsia : Nova
Knyga, 2017. — 480 p.

12. Medical and biological physics: texbook for the students of higher medical establishments
of the 1V accred. level / Chalyi A. V., Tsekhmister Ya. V., Agapov B. T., [et al.]. — Vinnytsia,
Nova Knyha, 2010. — 480 p.p.

7.2. lonomMbKHA

1. Diodisuka. ®izsuuni MeTOAM aHANI3y Ta METPOJIOTIA : IIAPYY. JUIA CTY[. BHOI. MEJ. Ta
dapm. HaBu. 3aki. [V p. akp. / E. 1. JInukoBcekuii, B. O. Timantok, O. B. Yanwmii Ta iH. ; 3a pex. E.
I. JIuukoBchbkoro. — Binnwuig : Hoa Kuaura, 2014. — 464 c.

2. Buma mateMaTuKa : NiIPYYHHK 171 CTy[. BMIL. (apmall. (-iB BUII. MeJ. HaBY. 3aKIL.
IVp. akpen. / E. I JluukoBcekuii, II. JI. CBepman, B. O. Timanwk, O. B. Yanmit. —
Binnung : HoBa kuura, 2014. — 632 c.

3. Jo6posa B. €. biodizuka Ta MeanuHa anaparypa: HaBu. mociOH. [Uisl CTyA. BHIL. HaBY.
3aki. / B. €. [lo6posa, B. O. Timantok. — K. : IIpodecionan, 2006. — 200 c.

4,  €wmuuk JI. ®. Meanuna i Gionoriuna ¢izuka : Ilinpyunauk / JI. ®. €munk, . M.
Kwmir. — JIsBiB : Cait, 2003. — 592 c.

5.  3uma B. JI. Bio¢izuxka. 36ipuuk 3anau / 3uma B. JI. — K. : Buma mk., 2001. — 124 ¢.

6. KocmiokIL.T. Biopisuka / II I'. Koctiok, B. JI. 3uma, I. C. Marypa, M. C.
Mipomnuuenko, M. ®. [ly6a. — K. : BIILl «Kuiscskuii ynisepcuter», 2008. — 567 c.

7.  Kyuepyk 1. M. 3aransuuii kype ¢isuku. T. 3. Onruka. KsantoBa ¢isuka / Kyuepyk I.
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