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IIporpama HaBYAJIbHOI 1M CHUILTIHU

1. Onuc HaBYATBLHOI AMCUHHUILTIHH, Il MeTa, MpeAMeT BUBYEHHS Ta Pe3yIbTaTH HABYAHHSA

Onuc pucuun/inu. BUBYEHHS TUCHUIUIIHUA BIIrpa€ BaXKIHMBY pPOJIb y MiATOTOBIN 1HXKEHEPiB-
010TE€XHOJIOTIB, OCKUIbKH (POpMy€e HAyKOBI MOTJSAAM HA (DI3UUHY CKIIAJIOBY IPOLIECIB, SIK1 MepediraloTh B
KHBOMY OpraHi3mi. BaxJIuBICTh TaKOro Kypcy 3yMOBJI€HA TaKOX IIMPOKHM BUKOPHUCTaHHSAM JOCSTHEHb
010¢i3uKH B OIOTEXHONOTIAX (MEOUIMHA, CUTBCHKE TOCIOJApPCTBO, €HEPreTHKa, EKOJIOTisS TOIIO0) —
TEXHOJIOTISIX 32 BUKOPUCTAHHS 6i0mpo1ieciB 1 61000’ €KTIB Al OTPUMAaHHS KOPUCHUX JIFOJMHI MPOIYKTIB 1
JUISL TIONIMIIEHHS SIKOCTI 11 KUTTA Ta NOBKULISL. CTylneHTH HaOyBalOTh MPAKTUKU 3 MOCTAHOBKU Ta
IpOBEEHHS J1TaOOpaTOPHUX POOIT; JOCBiAY BHUKOHAHHS CaMOCTIHHUX 3aBJaHb; BYaTbCA PO3YMITH Ta
3aXHUINATH OTPUMaHi pPEe3yJlbTaTH EKCIePUMEHTAIBFHUX JIOCHIPKEHb; BHBYAIOTH TEPMOJMHAMIKY
010J10T1YHUX cHcTeM, O10JOTiUHY pOJb BOAM, TPAHCIOPTHI SIBHINA Ta EJNEKTPOXIMIUHI BIIACTHBOCTI
PO3YHWHIB E€JEKTPOJITIB, MIKMOJIEKYJISIPHI B3a€MOJIl Ta METOAW X MOCHIKEeHHs, 0610(pi3uKy TpoIeciB
TPAHCIIOPTY PEYOBUH uepe3 OiomemOpaHu 1 OioenekTporeHes, MeMOpaHHI Ta eneKTpo(di3udHi SBUIIA B
KUBUX KIITHHAX Ta METOJU IX JOCIIJKEHb, OloeHepreTuky, ni0 (i3uuHuX (akTopiB Ha O10JOTIUHI
00’€KTH, eNeKTPUYHI Ta MarHITHI BUIPOMIHIOBaHHS HBHX OPraHi3MiB.

Merta HaBYaJAbHOI AMCUUILIIHM. MeToro HaBYaJbHOI JUCHMIUIIHU € (GOpMYyBaHHS y CTY/ACHTIB
6i0¢13uyHOrO0 MHCIEHHA Ta 0a30BUX 3HaHb, HEOOXIIHUX U1 CHOPUHHATTA N PO3YMIHHS CYy4acHOL
610(13UKH; 31aTHICTh KIJIbKICHOTO OIUCY CKJIAJHUX O10JIOTTYHUX SIBUILl HA OCHOBI TOUHUX €KCIIEPUMEHTIB
Ta 337I0BOJIbHEHHSI IHTEpECy /10 BUBYCHHS IPUPOTHUX ABUIL. [IpeMeToM HaB4aIbHOT AUCHUIUTIHY € SBUIIA
YKUBOI IPUPOJIH, SIK1 BIIOYBAIOTHCS Ha BCIX PIBHSAX 11 OpraHizallii - BiJf MOJICKYJIIPHOTO Ta KJIITHHHOTO PiBHS
no OiocdepHoro; OiOCNEKTpUYHI MPOILECH, SKI MalTh Miclle MiJ 4yac (YHKIIOHYBaHHS KIITHH Ta
010JIOTTYHHX CUCTEM B LILJIOMY.

3riiHO 3 BUMOraMH OCBITHBO-TIpo(heciiiHOi mporpaMu 3700yBadi BHUINOI OCBITH IMOBHHHI 3aCBOITH
KOMITETEHTHOCTI, IKUMH TIOBUHEH OBOJIOAITH 3700yBay:
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IIporpamui komnerentHocti 10 13
3K 05 3gaTHICTh BUUTHUCS 1 OBOJIOAIBATH CYy9aCHUMH 3HAHHSIMH.
O®K 16 3parHicTh KOMIUIEKCHO aHaTi3yBaTH 010JIOT1UHI Ta O10TEXHOJIOTIYHI MPOIIECH HA MOJICKYJISIPHOMY
Ta KIIITHHHOMY PiBHSX.
@K 18 3naTHICTh BUKOPHCTOBYBATH 3HAHHS MPO MUIAXH O10CHMHTE3y MPAKTUYHO IIHHUX META0O0MITIB JUIs
BJIOCKOHAJICHHSI O10TEXHOJIOT1H 1X OJIep>KaHHS.

IIporpamui pesyabratu HaBuanus 10 13
ITPH 06. BMmiTu BU3Ha4YaTH Ta aHaJIi3yBaTH OCHOBHI (Pi3MKO-XIMi4HI BJIACTUBOCTI OPTaHIYHUX CIOJYK, IO
BXOJISITh JIO CKJIQy O10JIOTTYHUX areHTIB (O1IKH, HYKJICTHOBI KMCIIOTH, BYTJICBOIH, JIITIIN).
ITPH 10. BMmiTH mpoBOAWTH €KCIIEPUMEHTAJIbHI JOCIIPKEHHS 3 METOI0 BHU3HAUYEHHS BIUIMBY (Di3MKO-
XIMIYHUX Ta Oi0JIOTTYHMX (DaKTOPIB 30BHINIHBOTO CEPEAOBHUINA HA KUTTEMISUIBHICTh KIITHH >KUBHUX
OpraHi3MiB.
ITPH 12. BukopuctoByr4r MiKpoOiosorivyHi, XimMidHi, GizuuHi, Pi3uko-xiMiuyHi Ta G10XIMi4HI METOJH,
BMITH 3/1IHCHIOBATH XIMIYHHI KOHTPOJIb (BU3HAUYECHHS KOHIICHTPAIii pO34YHHIB Je3iH(IKyBaTbHIX 3aC00iB,
TUTPYBaJbHUX areHTiB, KOHIIEHTpAIlil KOMIIOHEHTIB MOXMBHOT'O CEPEIOBUIA TOIIO), TEXHOJOTIYHHMA
KOHTpPOJIb (KOHIICHTpAIl JPKEepesl BYIVICHIO Ta a30Ty Yy KYyJbTYpalbHIH PIAMHI YIPOIOBX MPOIECY;
KOHIIEHTpallli LiIbOBOTO MPOAYKTY); MIKpOOIOJOTIUHUN KOHTPOIb (BU3HAUEHHS MIiKpOO10JIOTiYHOT
YHCTOTH TOXKMBHUX CEPEIOBHIN IMICIs CTEpHIIi3amii, MiKpoOioJIOTiYHOT YMCTOTH OiOJIOTIYHOTO areHTa
TOIII0), MIKpOO10JIOT1YHOT YHCTOTH Ta CTEPUIIBHOCTI O10TEXHONOTTUHUX MPOIYKTIB PI3HOTO MPU3HAYCHHS.
ITPH 24. BmiT anamizyBaTH 010T€XHOJIOTIYHI MTPOIECH HA MOJIEKYJIIPHOMY Ta KIIITHHHOMY PiBHSX.
ITPH 26. BMiT BUKOPUCTOBYBATHU 3HAHHA PO IUISAXH O10CHHTE3Y MPAKTHYHO LIIHHUX METa0OMITIB i
BJIOCKOHAJICHHS O10TE€XHOJIOTiH 1X OJiepKaHHS.

2. IlpepexBi3uTH Ta MOCTPEKBI3UTH AUCHMILTIHM (Micle B CTPYKTYPHO-JIOTi4Hii cxemi
HABYAHHS 32 BiIMOBIIHOI0 OCBITHBLOIO POrPaMoI0)

IIpepexBizuTn: Matu 6a3oBi 3HaHHS 3 (13UKH, O10X1Mii, 3araabHOI MIKPOO10JIOTii Ta BIpyCOJIOTIi, pIBEHb
BOJIOJIIHHS aHTJIIHCHKOIO MOBOIO HE HIKYE A2, 3arajibHi IPUPOJHUYO-HAYKOBI 3HAHHS B MeXax MporpaMu
CEpPENHBOI IIKOIH.

IMocTpekBi3WTH: OTpHMaH1 pe3yJNbTaTH HAaBYAHHSA € MIAIPYHTAM JUISl MTOJAJIBIIOIO BUBYEHHS MPOILIECIB,
amapariB Ta yCTaTKyBaHHS O10TE€XHOJOTIYHHUX BUPOOHHUIITB, JUCIUIUIIH 3 MPOMHUCIOBOI Ta €KOJIOTTYHOL
610TexHOJIOT11, 610€HEPTeTUKH.

3. 3micT HABYAJBHOI AMCHUAILIIHA
Po3ain 1. Bemyn
Temal.l. Xapakrepuctuka 610¢13UKH K HAYKH Ta ii MicIie cepe]] IHIIUX 010 AUCIUIIIIH
Po3nin 2. Teopemuuna 6ioghizuxa
2.1. Knacuuna TepmoarHaMika 61010TTYHUX MPOIIECiB
2.2. HepiBHOBa)KHA TepMOAMHAMIKa Oi10JIOTIYHUX CUCTEM — TEPMOJINHAMIKa HEOOOPOTHHX MPOIECIB
MonynbHa KOHTpOJIbHA poOoTa
Po3nin 3. Moaexynapua oéiogizuxka
3.1. bionoriyna posib Boau. PiBHOBara ta TpaHCIIOPTHI SIBUILA Y PO3YMHAX €JIEKTPOJIITIB
3.2. ®i3nyHi Ta Pi3UKO-XiMIYHI METOIU TOCIIKEHHSI MAKPOMOJIEKYJT Ta PI3HUX O10JIOTIYHUX 00’ €KTIB
MosynbHa KOHTpOJIbHA poOoTa
Po3nin 4. bioghizuka knimunnux npoyecie
4.1. Ctpykrypa i pyHKIIOHYBaHHS 010J0TTUHUX MeMOpaH
4.2. Biogizuka mporeciB TpaHCIIOPTY PEYOBUH uepe3 OioMmeMOpanu. bioenekTpudHi MOTeHIaIH
Po3nin 5. Biogizuka cknaonux cucmem
5.1. i ¢pi3nunux axTopiB Ha 0i010r14HI 00’ €KTH
5.2. EnextpuyHi Ta MarHiTHI BUIIPOMiHIOBAaHHSI )KUBHUX OpPTaHi3MiB

4. HapuanbHi MaTepiajn Ta pecypcH
basoBa jireparypa:

1. Kyssmincekuii €.B., T'ony6 H.b. biodizuka: [linpyunuk. - K.: «BunaBauunii nim «Komm’rorep-
npecy, 2007.- 424c.
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Ky3bMmincekuii, €. B. [Ipaktukym 3 6i0¢izuku [EnexTponuii pecypc] : HaBuanbHUN MOCIOHUK 115t
CTyJIeHTIB HanpsiMy miarotoBku 6.051401 «biorexnomoris» / €. B. Ky3pmiacekuit, K. O.
Hlypceka ; HTYY «KIIl». — Enexrponni TexkcroBi aani (1 daiin: 9,48 Mbaiit). — Kuis : HTYY
«KIID», 2013. — 423 c. — Ha3Ba 3 ekpaHna.
biogizuka. ®iznuni meronu ananizy ta merposoris: [ligpyunuk / E.I. JInukoBcbkwii, B.O,
Timantok, O. B. Hanuii [ta iH.] ; 3a pex. E. 1. JIuukoBcbkoro, B. O. Timantoka. — Binnuns : HoBa
kHwura, 2014. — 464 c.
biodizuka : migpyunuk / 1O. 1. ITocymin. - K. : , 2016. - 451 c.
biodizuka: MeTonuuHi BKa3iBKH 10 BUKOHAHHS JJaAOOPATOPHUX POOIT IS CTYACHTIB HAIIPsMY
09290 «biorexnomnoris» / Yknan.: €.B.Ky3smincekuit, H.B.I'ony6, JI.M.I1unkapenxko. — K.: IBIL]
«Bumasauntso [Tomrexuika» 2004 — 72c.

JlonomixHa JiTepatypa:
Kyuepenko M.€., babentok 10./1., Boitmuipkuii B.M. CydacHi MmeToau 610XIMIYHUX
nocnimkens.-K.:@itocorionentp, 2001.- 418c.
Ky3bMmincekuii €.B., I'ony6 H.b., Hlypcbka K.O. ®i3uuHi Ta (i3UK0-XIMIYHI METOJH B
6ioTexHonorii / HaykoBuii Bicauk YepHiBenpkoro yHiBepcutety, 2009. - Bum. 453 —¢.19 - 34.
3uma B.JI. biodizuka: 36ipauk 3amay: HaBu. moci6.. — K.: Buma mk., 2001. — 124c.
Ky3bemincekuii €.B., Konbacos I'.4., Tesryns S.10., ['ony6 H.b. Herpagumiiini enekrpoximivHi
CHUCTEMH TepeTBOPEeHHS eHeprii. PoTo-, TepMo- Ta OionanuBHI eleMeHTH. HaBuaabHUM MTOCIOHUK.
UYepnismi: «Pytay, 2003. — 96¢.
PycseB B.®., Mumienko C.B., [Iponnna H.B. Menununckas ¢usnka (cCOOpHUK BOIPOCOB U
3anau). — [lonraBa: U3n-Bo «ACMWN», 2001. — 172c.
OgscsannikoBa T. M., KoBanenko A. O., bepecr B. I1., bopikos O. }O. 3minu enektpodiznaHux
XapaKTePUCTHK EPUTPOIIUTIB, iHayKoBaHi rpaminuaunaoM C // biodiznanunii Bicauk. — 2021. -
Ned5. — C. 32-43.

HaBuanbHU KOHTEHT
MeToanka onaHyBaHHSI HABYAJIbHOI IUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)

5.1 Jlexkuiiini 3aHATTH

Ha3Ba Temu Jiekuii Ta nepeJiik 0CHOBHHX IUTAHb

Po3nin 1. Beryn

Tema 1.1. XapakTepuctuka 6ioizuku sik HaykHu Ta ii Micue cepe/ iHIIUX 0i0-IMCHMIIIH
IIpenmer 1 3aBmanHs Oiodisuku. Mertononoriuni nutaHHd Olodi3uku, i Micle B cucTeMi
npupoaHnyux Hayk. Kiacugikaiiiss Hayk: npupo103HAaBCTBO, IHTEIEKTYaTICTHKA, KYJIbTYPOJIOTis,
npakceosnorisi. «Emmipuuni y3aransHenHs» B.1. BepHanacekoro, mapagurmu i 3a00poHEH1 30HU B
Hayii. Ictopis po3BuTky Oiodizuku Ta ii CTAaHOBICHHS SK CaMOCTIHHOI Hayku. biodizuka i
crnienrika 0i0JoriYHUX 00'€KTIB (T€HOTHUII, (PEHOTHI, KUTTEBUI IIUKJI, CTPYKTYPHI OCOOJIMBOCTI).
XapakTepucTuka CTpyKTypu auciuiuniau «biodizuka» Ta ii micue cepen TOJIOBHUX HaIPsMIB
610TeXHOJIOT1I.

Jliteparypa: 1+3

Po3nin 2. Teoperuuna 0iogizuka

Tema 2.1. Knacuuna repmoaunamika 6ioJioriyuHux npoiuecis

Busnauenns tepmoanHamiku gk Hayku. Knacugikaiis TepMoAMHAMIYHUX cUCcTeM. PiBHOBaXKHMIA,
CTalllOHapHUM Ta MepexXiJHUI cTaH TePMOJUHAMIYHOI crucTeMu. [lepiinii 3akoH TepMOIMHAMIKH Ta
fioro BXMBaHICTb 10 OiojoriuHux cucteM. EHTanbmist 1 BHYTpilIHS eHeprisi- ¢yHKUii craHy
TepMoaArHaAMIYHOI cucTeMH. 3akoH ['eca.

Jlireparypa: 1+3, 8

Hpyruii 3akoH tepMoauHamiku. CaMOYMHHHM, TEPMOAMHAMIYHO OOOpPOTHHH 1 HEO0OOPOTHHUIA
nporec. Koegiuient xopucnoi aii. Earpomis. Jpyruii moyatox TepMOIMHAMIKM ISl BIIKPUTHX
cucteM. [Ipunnun JI.bonbsiMana, TepMoauHaMiuHa WMOBIpHICTH. bionoriuxi cuctemu 1 BUTbHA
eneprisa ['i0ca. Ex3eproniuni, eHeproHiuHi Ta CynpspkeHi npouecu. XiMidHa piBHOBara, 000poTHi
1 He0OOPOTHI MpoItecH. 3aK0H AiI0YUX Mac, piBHsAHHSA 130TepMH. [Ipunnmn Jle [larenie. Ximiunuii




Ta EJEKTPOXIMIYHMH moTeHUiand. TepMoaWHAMiuHE IOCHi/KEHHS OUIKiB: (akropu, 110
BH3HA4Yal0Th KOHPOPMAIIIHY CTIUKICTh O1IKIB.
Jliteparypa: 1+3

Tema 2.2. Tepmoaunamika He0OOPOTHMX MpoIeCiB

Tepmoaunamika HeoOopoTHHX mnpoueciB Ilpiroxina. 3miHa eHeprii y BIIKPUTHX CHCTEMax.
[IBUAKICTH 3MIHHM €HTPOITI] y BIIKPUTHX cHcTeMax. JIIHIHUI 3aKOH TepMOAMHAMIKH HEOOOPOTHHUX
nporeciB. TepMonuHamiuHi MOTOKH 1 cuiu. JucunartuBha ¢ynkuis. [Ipsmi 1 mepexpecHi mporecu
nepeHeceHHs. [IpuHmmn cumeTpii miHiHUX KoedimieHTiB, Teopema On3zarepa. Teopema [piroxkina.
Kpurepii nocsrHeHHs 1 CTIHKOCTI CTallioHapHUX CTaHiB. bananc eHTpomii B pocauHax.
Jliteparypa: 1+3, 8

Po3nin 3. Monekyasipna 6iodiznka

Tema 3.1. biosoriuna posab Boau. PiBHOBara Tta TpaHCHOPTHI SIBUINA Yy PO3YHHAX
€JIEKTPOJIITIB

Bona B mpuponi: ii gyHkuii B XKUTTE€QisIbHOCTI opraHi3MiB. CTpyKTypa BOAM Ta ii aHOMAIIi.
XimiuHI Ta ciaOKi 3B'S3KH, BOMHEBHH 3B's30K. CTpykTypHi Momem pigkoi Boau. ['impodoOHi
B3aemojii. B3aeMHuli BIUIMB BOAM 1 pO3UYMHEHUX pedoBuH. Ywmcia rigpatanii. 3akon dapanges i
Konbpaymra. CunbHi 1 cadki enexkrponitu. Enekrponposianicts. Buznauenns pH. Bennunan pH
JUIS PI3HUX PIIMH OPraHi3My JIFOJAUHU.

Jliteparypa: 1+3

VY3arajabHEHHs MOHATh «KHUCIOTa» 1 «OCHOBa». [oHHMHI M0OYTOK Bojau. ABTornpoToi3. KucinorHo-
ocHOBHI Oy¢epHi cucremu i pozunHH. Kiacudikarisi KHCIOTHO-OCHOBHHX Oy(epHHX CHCTEM.
Mexani3m Oydepnoi aii. PiBusuus ['engepcona-I'acens6axa. bydepna emuicts. bydepHi cucremu
KpOBi: TigporenkapOonatHa, gocdaTna, 6inkoBa. Bkimag OydepHux cuctem B OydepHy €MHICTh
KpOBI.

Jliteparypa: 1+3

EnexkTpoxiMiuHi BIaCTUBOCTI PO34YMHIB. BiXuiIeHHS BIacTUBOCTEN pO3BEIEHUX PO3UMHIB COJIEH,
KHCJIOT 1 OCHOB BiJ] 3aK0oHIB Payus 1 Bant-I'oga. [30ToH14HI po3unHu. EnexTponiTiyHa qucomiaris.
3akoH po3BefieHHa OcBanbaa. Teopist po3uMHIB CHIIBHUX €l1eKTpoiTiB. KoedillieHT akTHBHOCTI.
3axoH [lebas-I'ikens. lonHa cuna po3unHiB.

Jlireparypa: 1+3

Ponp enexTpomniTiB y mporecax XKUTTeAisIbHOCTI. KoHueHTpalii enekTponiTiB B OlopiauHax,
N000BUI KpyrooOir eneKTpoJIiTiB y Tl JIOAWHHU, piBHOBara JlonHaHa. OcMOTHYHA aKTHBHICTb
KJIITUHU. ['1INepTOHIYHI, TIIOTOHIYHI Ta 130TOHIYHI PO3YMHU. ENEKTpOoaHMI Ta OKMCHO-BIAHOBHUMN
noreHuian. PiBusuug Hepucra. Enextpoau nopiBHSHHS.

Jliteparypa: 1+3, 9

Tema 3.2. ®i3n4Hi MeTOAN X0CTIAKEHHA MAKPOMOJIEKYJI Ta Pi3HUX 0i010riYHUX 00'€KTIB
Ocmomertpis. CBiTiopo3cisiHHS. PO3CISSHHS PpPEHTIeHIBCHKUMX IPOMEHIB MiJ MalhM KyTOM.
CeaumMenTaniiinuit  anamiz. /udysimerpuuni meroau. O6GeprtoBa mudysis. Xpomarorpadis.
Enextpodopernuni meronu. Kamopumerpuuni meroau. Manomerpis. PeHTreHocTpykTypHHN
aHaJi3.

Jliteparypa: 1, 6, 7

10

OnTtnuna  cnektpockomia.  Y®-cnektpockomis.  [Y-cnektpockomis. AMP  ta  EIIP.
ExcniepymMeHTanbH1 METOU JOCTIIKEHHSI BOJHEBUX 3B'A3KIB: Au(dpakiiiiHi, KaTOpUMETPUYHI Ta
CIEKTpaJIbHI METO/IH.

Jliteparypa: 1, 6, 7

11

BuwmiproBanust BogHoro moreHuiany pociuH, acuMinsanii COz, 3MiH BMICTY KHUCHIO.
CrieKTpOoCKOMIYHUI MOHITOPUHT pocinH. P13UYHI METOAM Y BUPOOHUIITBI JIIKaPCHKUX MPEraparis.
Jliteparypa: 1, 6, 7, 10

12

Po3nin 4. Biogizuka KIITHHHUX NpoLueciB

4.1. CTpykTtypa i pyHKUiOHYyBaHHS 0i0JIOTIYHUX MeMOpaH

MemOpaHu sIK yHIBEpCaJIbHUH KOMIOHEHT O10JOTiyHMX cucTeM. PO3BUTOK YSBIEHb IIOAO
CTPYKTYpHOI opraHizaiiii memOpan. Boma sk cknagoBa OiomemOpaH. MopenbHi MeMOpaHHI
cucremu. Jlimocomu Ta jimocoManbHi (GopMu mpenapariB (BakuuHH, BiTaminu, BAJ[ Tomro).
OcobmuBocTi (ha30BHX IMEpPEXoJliB B MEMOpaHHUX cHUCTeMax. BrumB 30BHImHIX (akToOpiB Ha
CTPYKTYPHO - QYHKIIOHAJIbHI XapaKTePUCTUKU OioMeMOpaH.




Jlitreparypa: 1+3

13 | 4.2. biogizuka mnpoueciB TpaHCNOPTY pe4yoBHH uyepe3 OiomemOpanu. bioenexkTpuuni
NOTeHUiaIu
[TepenecenHns i0HIB uepe3 6iomMmeMOpaHH 1 010€IEKTPUYHI MOTeHIIanu. BusnaueHHs 1 meToau
JOCIIKEHHS TTOTeHIiay crokoro. [ToTHIIan cnokoro i1 ioro Bu3HaueHHs - piBHAHHSA HepHcra i
piBHsSHHS Y cinra. MemOpanuuii noteniian Jlonana. HatpieBuit Hacoc. PiBHsHHs ["onbiMana.
[TopyuieHHs po3mo ity 10HIB | BAHUKHEHHSI MOTeHIany aii. [lorenitian aii 1 mepenada 30y mKeHHS
B1JI PEIENTOPIB JI0 CHHANITHYHUX 3aKiH4eHb. [locTcuHanTnyHi noreHmiamm. I'eHeparopHi
norenuiany. Brums rpaminuauny C Ha Mop(doJIOTiuHI Ta eeKTPOo(I3udH1 XapaKTePUCTHKU
CPUTPOLIMTIB JOJAWHHU TPH 1HKYOAIIT in Vitro.
Jliteparypa: 1+3, 11
14 | Po3ain S. Biogi3uka ckjaaHuX cucTeM
Tema 5.1. [lis pizmunnx paxropiB Ha GiooriuHi 00’ ekTH
Mexani3m 61050riyHOT Aii eleKTpoMarHiTHUX NoiiB. [lis 10HI3yI0UOro BUIIPOMIHIOBAHHS Ha KUBI
opranizMu. Jlin Ha OiojoriuHi OO0’€KTH BHIIPOMIHIOBAHHS ONTHYHOTO miamazoHy. [lis
yIbTpadioneToBOro BUIPOMiHIOBAaHHS. BIuiMB TeMmepatypu Ha KIHETUKY O10J0T1YHHX PEaKIIii.
Jlireparypa: 1+3
15 | ®i3uuyHi ocHOBU pagaiobionorii. [lo3u 10HI3yHOUOro BHUIPOMIHIOBaHHSA. BIIMB 10HI3yHOUOTO
BHUIIPOMIHIOBAHHSI Ha Opradi3M JiroauHu. KinbKicHA OIliIHKAa pPalioNOIIKO/KEHb. 3aCTOCyBaHHS
10HI3yI0YOTr0 BUITPOMIHIOBAHHS B METUIMHI. [{if €1eKTPUYHOTO CTPYMY Ha OpraHi3M.
Jliteparypa 1+3
16 | Tema 5.2. EnekTpuuHi Ta MarHiTHi BUNPOMiHIOBAHHS ’KUBUX OPraHizmiB
Biodiznyni acnmekTH BIACHUX BUIPOMIHIOBaHb OpraHi3MiB. Buam enekTpomMarHiTHOro i
aKyCTHMYHOTO BJIACHOTO BUIIPOMIHIOBAHHS JFOIMHH.
Jlitepatypa 1+3
17 | Enextpodizionoris. bioarominecueHis.
Jliteparypa 1+3
18 | bionromiHecHeHIis.
Jliteparypa 1+3
5.2 JIaGopaTopHi 3aHATTSA
Ne Kinbkic
3/ HasBa n1a6opaTopHoi po6oTun Tb ay/l.
n TOJIMH
1 | CrannapTHa BiIbHA eHepris i KOHCTAHTa PIBHOBArU XiMi4HOI peakuil 6
Jliteparypa: 2, 5
2 | BusHaueHHs1 KOHUIeHTpauii ioHiB BogHIO Ta pK amiHoKkHcI0T 6
Jliteparypa: 2, 5
3 | lIpuroryBanHsi 6y(pepHUX PO3YHHIB i BUBUEHHS X BJIACTHBOCTEI 8
Jliteparypa: 2, 5
KontpoabHa poboTa 1
4 | Bu3HaYeHHS BiITHOCHOI, XapaKTePUCTHYHOI Ta MMTOMOI B’s13K0CTi. BU3HAUeHHS 6
MOJICKYJISIPHOI MacH OLIKIB BiCKO3MMETPHYHUM METOAOM
Jliteparypa: 2, 5
5 | Ilma3zmouri3 i remouris 6
Jliteparypa: 2, 5
KonTpoJsbsHa podora 1
3aaik 2

6. CamocriiiHa po6oTa cTy/1eHTa

st camocTiitHOl poOoTH cTyaeHTa nependadeHo 48 roawH. J{ns ouHOl (IEHHOI)/MUCTAHIIIHHOT

(hopMHU TPOTIOHYETHCS TAKMX PO3IMOILT TOJUH 32 TEMaMU 1 BUJaMH pOOIT:

1) Ha miarotoBky 10 3ajiky 6 ro.
2) Ha niarorosky 1o MKP 4 rop.



3) Ha minroroeky /o 1abopaTOpHUX 3aHATH Ta PO3PAXyHKHU 33 MEPBUHHUMHU JaHUMH, OTPUMAHUMHU
Ha HuX — 10 ro.
4) Ha niaroToBKy 10 JICKLIIHHHUX 3aHATH 28 TOI.

[MoniTuka Ta KOHTPOJIB

7. IMogiTuka HABYAJBHOI JUCUMILIIHHA (OCBITHHOI0 KOMIIOHEHTA)
CucremMa BUMOT, IKi CTaBJISATHCS Nepel CTyIeHTOM:
e  BIJIBiJlyBaHHS JICKI[IHHUX Ta JTJAOOPATOPHUX 3aHATH € 00OB’SI3KOBOKO CKJIaIOBOIO BUBYCHHS MaTepialy;
e  HA JIEKI[ BUKJIA/Ja4 KOPUCTYETHCS BIACHUM IPE3CHTAIIMHUM MaTepialoM; BUKOPHUCTOBYE Kiac Ha
matdopmi G suite for education mjis BUKIagaHHS MaTepially MOTOYHOI JIEKIIii, 10JaTKOBOI iH(opmarrii,
IPOTOKOJIIB J1a0OPaTOPHUX POOIT, METOAMYHMX BKA3iBOK /10 BUKOHAHHS 3aBJaHb Ta 1HIIIE;
e 110 1a0OPATOPHOrO 3aHATTS CTYACHT J0MYCKAETHCA JIUIIE MiCIs MPOXOIKEHHS IHCTPYKTaXy 3 TEXHIKU

Oe3meku, MpH HAsIBHOCTI Ja0OpAaTOPHOTO Xanary, MICHs JOMYCKYy BHKJIAagaueM 3a pe3ysbTaTaMH
ONMTYBaHHS XOAY poOOTH;
e TiCIA BUKOHAHHS JIAOOPATOPHOI CTYACHT aHali3ye€ OTpPHMaHI pe3ysbTaTH, O()OpMIIOE MPOTOKOII,
(dopMyiIOE BUCHOBKH Ta 3axHINae poOOTy, BIAMOBIJAI0YM Ha MUTAHHSA BUKJIagada 3a TEMO; Oamum 3a
nabopaTtopHy poOOTy BPaxOBYIOTHCS JHUIIE 32 HAIBHOCTI O(OPMIICHOTO 3BITY Ta IPU YMOBI OTPHUMAaHHS
O1yIbIIIe TTOJIOBUHU MOXKITUBUX OaliB 3a poOoTYy;
e HAaNMCaHHSA MOAYJIBbHOI KOHTPOJBHOI pPOOOTH BiOyBaeThcss Ha J1a0OpAaTOPHUX 3aHATTAX Oe3
3aCTOCYBaHHS JOMOMIXHHX 3ac001B (MOOLTBHI TeseOHY, MIIAHIIETH Ta 1H.);
e mTpadHi OaM BHCTABISIOTHCS 3a: HECBOEYACHHH 3aXHCT JIAOOpATOPHUX POOIT Ta 32 KOXKHY HEBIATY
cnpoOy 3madi maboparopuoi podotu (- 0,5 6any);
e Yy BUIQJKY BUSBIIEHHS aKaJeMiuHOI HeJoOpoyecHOCTI Npu HanucaHHi 3ainiky, MKP uu odopmienHi
nmabopaTopHUX POOIT Oayin 3a TaKUM BUJT POOOTH aHYJTIOIOTHCSI.

HenpuitHATHIMHU Y HABYAJIbHIN TiSNIBHOCTI 1JIS1 CTYIEHTIB €:
1) Ilnariar — HaBMHCHE YU YCBiJOMIICHE ONPHUIIIOJHCHHs (OMyOIiKyBaHHS), MOBHICTIO a00 YacTKOBO,
4y>KOro TBOpPY (TekcTy abo ifei) mia iMeHeM ocolu, sika He € aBTOPOM IbOTO TBOPY, 0€3 HAJIEeKHOTO
0(opMIIEHHS TOCUIIaHb.
2) [axpaiicTBo, a came:
- ¢danscudikaiisg abo ¢adbpukariis 1HGoOpMaIlili, HAYKOBUX PE3YIbTATIB Ta HACTYITHE BUKOPUCTAHHS iX B
aKaJieMiuHii poOoTi;
- miApoOKa MiANKCIB B TOKYMEHTax (3aJIKOBUX KHUXKKaX, IPOTOKOJIAX JabOpaTopHUX, pedeparax);
- BUKOPHUCTAHHS MiJl YaCc KOHTPOJIbHUX 3aXO/IB 3a00pPOHEHUX TOMOMDKHHMX MaTepianiB abo TeXHIYHUX
3ac00iB (IIMaprajiky, MiKpOHABYIIIHUKH, TeJIe()OHH, IUTAHIIETH TOILO);
- IOCWJIAHHS Ha JITepaTypHi JuKepena, siki He 0yJI0 BUKOPUCTAHO B POOOTI;
- CIIMCYBaHHSI IIPH CKJIaIaHH1 Oy 1b-IKOTO BUy KOHTPOJIIO;
- IPOXO/IKEHHS MPOLIeTyp KOHTPOJIIO 3HAHb MICTABHUMU 0COOaMHU.
3) HecankitionoBaHa criiBmparis, a came:
- HAJAHHS JOTIOMOTH JUIsl 3MIMCHEHHS aKTy aKaJeMIYHOI HEYEeCHOCTI — HaBMHCHA YH YCBITOMJICHA
noromora abo crpo0a JOMOMOTH 1HIIIOMY BYMHUTH aKT aKaJIeMIYHOI HEYECHOCTI;
- Ipua0aHHS B 1HIIUX OCI0 YW OopraHi3amiil 3 HaCTYITHUM IOJIaHHSM SIK BJIACHUX PE3yJIbTaTiB HaBYAJIbHOI
Ta HayKOBOI AISITBHOCTI (3BITiB, KOHTPOJIBHHX).
4) IIponoHyBaHHA YM OTPUMAaHHs HEIIPABOMIPHOT BUHATOPOH MPH OLIHIOBAHHI pe3yJIbTaTiB YCHIIIHOCTI,
BUKOHAHHS HABYAJIBHUX UM JJOCIITHUIBKUX 3aB/aHb.

5) BuxopuctanHs poJUHHUX a00 CIy>KOOBUX 3B’S3KIB JIJIs1 OTPUMAHHS O3UTUBHOI 200 BUIIOI OL[IHKH MPH
CKJIaJIaHH1 OyIb-SIKOTO BUY ITIZICYMKOBOTO KOHTPOJIIO 200 TrepeBar y poOoTi.

8. Buau KOHTPOJII0 Ta peliTHHIOBa cUCTeMA OLiHIOBaHHS pe3yabTaTiB HaBuaHHsi (PCO)
IHoTounmii koHTpOab: Hanucanust MKP, BukoHanHs 1 3aXuct 1abopaTopHUX POOIT.



KanennapHuii KOHTPOJb: TPOBATUTHCS [BiU4I HA CEMECTpP SIK MOHITOPUHT TOTOYHOTO CTaHy
BHKOHAHHS BUMOT CHIIa0yCy.
CemecTpoBHii KOHTPOJIb: 3aJIK.

YMOBH JIOIYCKY IO CEMECTPOBOTO KOHTPOJIIO: MiHIMaJIbHO IIO3UTHBHA OIlIHKA 32 BUKOHAHHS 1 3aXUCT yCiX
1a00paTOpHUX POOIT Ta CEMECTPOBHM peUTHHT OinbIie 40 OamiB.
PelTHHT cTy/JdeHTa CKJIAAAEThCs 3 0aliB, 10 BiH OTPUMYE 3a:

1) BHKOHaHHS Ta 3aXUCT 5 J1a0OPATOPHUX POOIT;

2) HamMcaHHS IBOX KOHTPOJbHHX pobiT (MKP mosinserscst Ha 1BI KOHTPOJIbHI poOOTH TPUBATICTIO 10 1
TOJIUHI).

Kpurepii napaxyBanns 0aJjiiB

Ne KinbkicTs .
Bun konTpomto ban Cywma GaniB
n/m 3aHATh
JlaboparTopHi 3aHSITTS 5 50
- BaroBuii 04 rk: 10
- IOy CK 2
1 - OMPALIIOBaHHS Pe3yIbTAaTIB 1 3aXHUCT: 8
' HpaBUILHO 0(opMIIEHa poOOTa 3 TOBHUM
BHCHOBKOM- 2
MIOBHA BiZTOBIIb HAa €KCIPEC KOHTPOIIb — 6
HEIOBHA BiAMOBIAb- 1-6
KontpoasHa poboTa 2 50
2. -BaroBuii Oa rg: 25
- SIKICTh BUKOHAHHS* 0-25

KonTposabHa po6oTa ckiagaeTbes 3 5 TUTaHb.
[ToBHa 1 BipHa BiMOBIAb HA MUTAaHHS — 5 OaiB,
BIJIMTOB1/Ib MICTHTh MIEBHI HETOYHOCTI, APiOHI MOMUJIKH B MOSICHEHHS — 4 0aiu;
BIJIITOBIAb MICTHUTH BaroMi HeTo4HOCTI a00 € HenoBHOIO — 0-3 Ganu.
Po3paxynok mkaau (R) peiiTuHry
CymMma BaroBux 0ajiB KOHTPOJIBHUX 3aXO0/IIB MPOTATOM CEMECTPY CKIIQ/IAE:
Rc =50 +50 = 100 6amis.
st oneprkaHHs atecTallii CTyJeHT MOBHHEH HaOpaTu O6aitiB He MeHIe: niepia — 20 6ainiB (Makcumym 40),
npyra — 40 6anis (Makcumym 80).
Heo0xionow ymoeow 00eprcannn 3aniKy € BUKOHAHHA | 3aXUcm Ycix 1adopamopHux podim ma
cmapmoeuii peiumunz Rc - ne menue 60.

100-6anpHa peHTHHTOBA CHCTEMa VYHiBepcUTEeTChKA MIKaa
95<RD<100 BigminHO

85<RD<9%4 Iyxe nodpe

75<RD<84 Hobpe

65<RD<74 3a10BUILHO

60<RD<64 JlocTtaTHbO

RD<60 HeszagosinpHO

Rc<40 abo He BUKOHaHI 1HIII YMOBH .
OJIepKaHHs 3aJKy Hepomymenui

MakcumanbHa cyma OanmiB ckiamgae 100. [ns oTpumaHHs 3aiiKy 3 KPEIUTHOTO MOIYJIS
«aBTOMATOM) MOTPIOHO MaTH PEUTHHT He MeHIe 60 OaiB.

CryneHTH, SKi HAPUKIHII CeMeCTpy MaroTh pedTHHr Bix 40 no 60 GainiB, a TakOX Ti, XTO X04e
niaBUIIUTH OIiHKY B cucteMi ECTS, BUKOHYIOTH 3aJTIKOBY KOHTPOJIBHY pOOOTY.



3aBaHHs 3aJ1IKOBOT pOOOTH CKIIQAAETHCS 3 I’ SITH MHUTaHb PI3HUX PO3JLTIB poOOYOi MPOTrpamH.

KosxHe nmutaHHs 3a1iKOBOT poOOTH OIIHIOETHCS Y 200 GaiB BiAMOBIIHO A0 CHCTEMH OIlIHIOBAHHS:

— «B1IMIHHOY», TIOBHA BiAMOBIIb (HEe MeHIIIe 95% moTpibHoi iHGopmariii) — 19-20 Gais;

— «ayxe 1oope» Ta «1o0pe», JoCTaTHHO MOBHA BiANOBIAL (He MeHIe 75% noTpibHoi iHdopmarii
a00 He3Ha4H1 HeToyHOCTI) — 15-18 Gaur;

— «IOCTaTHBbO» Ta «3aJ0BLJILHO», HETIOBHA BIAMOBIAL (He MeHIe 60% moTpioHOi iHpOopMarlii Ta
Jesiki oMIIIKK) — 12-14 Gautis;

— «HE3aJ0BIIBHO», HE3a40BIIbHA BiAmoBias — 0 6aiB.

CymMa GaiiB 3a KOXKHE 3 IT'AITU 3allUTaHb 3aJIIKOBOI pOOOTH MEPEBOIUTHCS /10 3AIIKOBOT OI[IHKH
3TiAHO 3 TaOIUIIEHO:

100-6anbHa peHTHHrOBA cHCTEMa VYHiBepcUTEeTChKA MIKala
95<RD<100 Binminnao

85<RD<9%4 Hdyxe nobpe

75<RD<84 Hobpe

65<RD<74 3a10B1IIBHO

60<RD<64 JlocTtaTHbo

RD<60 HeszaznoBinbHO

Rc<40 a6o He BUKOHaHI iHII YMOBH .
OJICpIKaHHSI 3aJIiKy Heponymerui

9. JlonaTkoBa indopmanisi 3 TMCHUILTIHU (OCBITHHOT'0 KOMIIOHEHTA)
[lepenik TeOpETHYHNX MUTaHB, SIKi BAHOCSTHCS HA CEMECTPOBUI KOHTPOJIb (3aJI1iK) HAaBEIEHO
B JOJATKYy 1.

Po6Gouy nporpamy HaBuyaibHOI qucuuniing (Cunadyc):

Craaneno npodecopom kadenpu 6ioeHepreTuku, 0101HGOPMATUKH Ta €KOOIOTEXHOJIOT1, J.X.H.,
npodecopom KyspminchkuMm €BreHiem BacuinboBuueM Ta JOLIEHTOM Kadenpu Oi0OCHEpreTHUKH,
610iHGOPMATHKHU Ta €KOO10TeXHOJIOT1, K.T.H., 1o1ieHT [l{ypcbkoto Karepunoro OnexcanapiBHO0.

YxBaJieHo kadeaporo O10eHepreTuku, 6101H(HOpMaTUKH Ta €K0010TEXHOJIOT 1] (MpoTokosa Ne Bifg p.).

IHoroaxkeno
MeroauuHOI0 KOMici€ero hakynbTeTy 6ioTexHoorii i 6ioTexniku (mporokosn Nel9 Bing 28.06.2024)
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Jonartox 1

3anuTaHHs 10 3aJiKy
Jaiite Bu3HaueHHs 010 13UKH K HAYKU Ta OXapaKTepu3yuTe i B3a€MO3B’ 130K 3 1HIIUMU TaTy35MU
CY4acHOTO MPUPOJO3HABCTBA.
Oxapakrepu3yiite miciie 610¢i3UKH B CHCTEMI MPUPOTHUYNX HAYK.
[lo Take «emmipuuHi y3aragbHeHHs» 3a B.I. BepHagacbkum, mapaaurmu Ta «3a00pOHEHI 30HN» B
Hay1i?
HaBenith rojioBHI €Tanu po3BUTKY Ta CTAHOBJICHHS 010()13UKH K CAMOCTIHHO1 raity3i MpupoIHUYOT
HaYKH.
[TosicHITh BU3HAYAIBHY POJIb CIICM(iKK 01010TTYHUX 00’ €KTIB st 610(hi3uKH.
OxapakTepu3yiTe TOJOBHI PO3AiaM O0ilo(i3uKH Ta 11 B3a€MO3B’SI3KHM 3 IHIIMMH JTUCIHHUILIIHAMUA
010JIOT1YHOTO CIIPSIMYBaHHS.
JlaiiTe BU3HAYCHHS TEPMOJIMHAMIKH SIK HAYKH.
Oxapakrepu3yite TEpMOANHAMIKY 010JIOTTYHUX CUCTEM.
JlaiiTe BU3HAUCHHS TEPMOJIMHAMIYHOI CUCTEMH.
HaBenite knacudikaiiro TEpMOAMHAMIUHUX CHCTEM 3a XapaKTepoM OOMIHY pPEYOBHHOIO Ta
SHEPTI€I0 13 30BHIIIHIM CEpPEeIOBHILEM.
o Take cTaH TEPMOJAUHAMIYHOI CUCTEMHU?
Oxapakrepu3yiTe piBHOBOKHUH 1 CTAIlIOHAPHHIA CTAHU TEPMOTUHAMIYHOI CUCTEMH.
3a [I0MOMOrol0 SKUX TEPMOAMHAMIYHUX TEPEMIHHHUX KUIBKICHO PpO3PI3HSIOTH  CTaHU
TEPMOJUHAMIYHOI CCTeMHU?
CdopmymroiiTe nepiie Ha4ano TePMOJIUHAMIKH.
JloBeiTh BXKHBAHICTh MEPIIOTO HA4Yajga TEPMOJIUHAMIKH 10 O10JIOTIYHUX CHUCTEM.
Oxapakrepusyite quxaibHUI Koe(illieHT, eHEPreTUYHH 1 KATIOPUYHUI €KBiBaJICHT.
o Ha3uBarOTh QYHKIIEI CTaHy TEPMOJAMHAMIYHOI cuctemMu? HaBeniTe npukiagy.
1o xapakTepu3ye BHYTPIIIHS €HEPrisl, eHTANbITisA?
1o € mpenMeToM XiIMIYHOI TEPMOAUHAMIKHI ?
JlaiiTe BU3HAUEHHS Ta HABEITh MPHUKIATU €K30- 1 eHAOTEPMIYHUX O10XIMIYHHUX PeaKIIii.
Cdopmymroiite 3axoH ['eca.
HagBeniTe BU3HAUEHHS 1 0XapaKTepU3yUTe JIpyre HauaJlo TEPMOJANHAMIKY.
o Take caMOUYMHHUN TEPMOJAMHAMIYHO 0OOPOTHUM 1 HEOOOPOTHUI TTpOLIECH?
3a J0MOMOT 010 SIKOTO KoeillieHTa BU3HAYAEThCsl €(PEKTUBHICTh IEPETBOPEHHS €HEpTii B poOoTy?
JaiiTe BU3HaueHHs Takiii QyHKIIT CTaHy SIK EHTPOIMIS.
3aBISKU SKUM MpoliecaM BiI0YBa€eThCs 3MiHA €HTPOIIIi B )KUBUX CUCTEMax?
OxapakTepu3yiiTe OCHOBHI TEHJICHIII1 3MIHU €HTPOITIi.
Oxapakrepu3yiTe TepMOAMHAMIYHY HMOBIPHICTh, IPUHLMT bosbiMana.
1o xapakTepusye BuibHA eHepris [10ca?
CdopmymroiiTe npyre Hayano TepMOJAUHAMIKM Ha OCHOBI eHeprii ['i0ca.
HaBeniTe mnpukiagy MOXIMBHUX 3MIH BHYTPIINIHBOI €HEpPrii NpU CaMOYMHHUX O10XIMIYHUX
nporecax.
Oxapaxkrepusyiite MakcumaiabHO qocskHui KK/ Ha ocHOBI BUbHOI eHeprii ['i0ca.
Oxapakrepu3yiTe 1 HaBeITh MPUKIIAJN €K3ePrOHIYHUX, €HJIEPTOHIYHUX Ta CYNPSDKEHUX MPOLIECIB;
MaKpOEPriuHUX CIIOTYK.
1o Take 060pOTHI 1 HEOOOPOTHI 32 HaPAMOM Oi0XiMiuHI Ta (Pi3UUHI MPOLIECH.
Oxapaxkrepusyiite eneprito ['i0ca sk TepMOAMHAMIYHUN KpUTEpiii 00OPOTHOCTI peakiiii.
CdopmymroiiTe 3aK0H IiF0UMX MaC Ta HABENITh PIBHSAHHS 130TEPMHU.
Sk 3a 1o1OMOror0 piBHSHHS 130T€PMH MOXKHA po3paxyBatu eHeprito ['10ca 610XiMIYHOT peakiii?
Chopmymroiite mpuniun Jle Illarenie. [ToscHICTP MeXxaHI3M BIUIMBY 3MiH MapIliaIbHOTO THCKY
KHCHIO Ha TIPOIIEC MePEHECEHHs KUCHIO B OpPTaHi3Mi.
[Io Take XiMIYHMIA TOTEHIIIa] pEYOBUHU?
[TpokomMeHTy#TEe aHANOTII0 MikK XIMIYHUM MOTEHIIIaJIOM KOHIIEHTPAIIMHOTO TOJIS Ta MOTEHIIIaIOM
€JIEKTPUYHOTO TIOJISL.
OxapakTepu3yiTe 3aJeKHICTh XIMIYHOTO MOTEHIIIAY BiJ] KOHIIEHTpAIlil PpEYOBHUHH.
JlaiiTe BU3HAUCHHS €JEKTPOXIMIYHOTO MOTEHITIAITY.
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HagBeniTe npukiagy 3acTOCYBaHHS TEPMOAMHAMIKU B 0i0Qi3nyHii Ximil OUIKIB Ta HYKJIECTHOBUX
KHCIIOT.

Oxapakrepu3yiTe TepMOAMHAMIKY KOH()OPMAIIHUX MTepEeTBOPEHb HYKICTHOBUX KUCIIOT.
OxapakTepu3yiiTe piBHSIHHS 0ajgaHCy EHTPOTIii.

1o Take MBUAKICTh MPOAYKIIT HTPOIIl Y BIAKPUTHX cHCTeMax?

[Ilo Take TepMOAMHAMIYHI TOTOKH 1 CHUITU?

CdopmymroiiTe miHIMHUN 3aKOH TEPMOINHAMIKH HEOOOPOTHUX MPOIIECIB?

Hagenith npuxiaau JiHIHHUX TPOLIECIB 1 BIAMOBITHUX M MOE€HAHUX TTOTOKIB 1 CHII.
OxapakTepu3yiTe JUCUIIATUBHY (YHKIIIIO.

JlaiiTe BU3HAUCHHS 1 HABEiTh MPUKJIAIU MPSIMHUX 1 IEPEXPECHHUX MPOIIECiB IEpPEHECEHHS.
CdopmymroriTe IPUHITUI CUMETPil KIHETHUHUX KoedimieHTiB — Teopemy OH3arepa.
Cdopmymoiite Teopemy Ilpiroxina.

HaBenith KpuTepii HOCATHEHHS 1 CTINKOCTI CTAIlIOHAPHUX CTAHIB.

Oxapakrepu3yiTe OalaHC CHTPOITIi B POCIUHI.

BuxkonaiitTe aHai3 CyCHuIbHUX SBUII 3 MO3ULINA TEPMOJAMHAMIKYA HEOOOPOTHHUX MPOIIECIB.
OxapakTepu3ynTe poiib BOJAH B IPUPO/II.

OxapakTepu3yite pojb BOJIU B )KUTTEISUIBHOCTI OPraHi3MiB.

HaBeniTh OCHOBHI (i3WUHI BIACTHUBOCTI BOJIH.

HaBeniTh naHi 1110710 BMiCTy BOJIM B OPTraHi3Mi JIFOJIMHU Ta 1HIIUX KUBUX OpraHi3Max.
Oxapakrepu3yite J0OOBHI Kpyroo0ir BOJIU 1 €JIEKTPOIITIB y T JIFOIUHU.

CtpykTypa Boau, ii aHoMauii.

JlaiiTe BU3HAYCHHS 1 XapaKTEPUCTUKY BOJHEBOTO 3B SI3KY.

BusHauiTh Miclie BOJIHEBOTO 3B’S3KYy cepe/l IHIINX TUIOBUX XIMIUHUX Ta CIIa0KUX 3B S3KiB.
CtpykTypHi MOzl piAKOi BOJIH.

o Take riagpodoOHI B3a€EMOAIT HETIOISIPHUX MOJICKYI .

Oxapakrepusyiite pi3U4Hy CyTh T1ApO(HOOHUX B3aEMOIIH.

o Take ymucno rigpararii?

Oxapakrepusyiite Teopii riparaiii.

3a SKUM IOPUHIMIIOM 10HH MOAUISIOTH Ha TaKi, 110 YHOPSAKOBYIOTb 1 TakKl, IO PO3YHOPSIKOBYIOTh
CTPYKTYypy BoJu?

CtpykTypa Boau B KIiTHHI. B3aemozis Bou 3 GioMoseKyIamu.

OxapakTepu3yiTe paiaiiifHO-XIMIYHI TIEPETBOPEHHS MOJIEKYJT BOJIH.

Jaiite Bu3HaueHHsa pH.

1o Take 10HHUI 100yTOK BOJU?

OxapakTepHu3yiTe 3aJIe)KHICTh aKTUBHOCTI (pepMeHTiB Bia pH.

Hagenite 3nauenns pH Oionoriunux piauH opradizmy jroausu. 1o take anuaos ta ankanos3?
Oxapakrepusyiite 3ayexHicTb pH 1 pKeoan Bl TemMmeparypu.

JlaiiTe BUBHAUYCHHSI KUCJIOTAM 1 OCHOBaM.

SIKi pO34MHU HAa3UBAIOTh KUCIOTHO-OCHOBHUMU Oy(QepHUMH PO3UYMHAMU?

HageniTh kinacudikaiiito KUCIOTHO-OCHOBHUX Oy(EepHUX CHCTEM.

Oxapaxkrepusyiite 0ydepHy cuctemy cinabka ocHOBa/il kaTioH. HaBeniTh mpukiaam.
Oxapakrepusyiite 0ydepHy cuctemy cinadka kucinoTa/ii anioH. HaBeniTe npukiaay.
Oxapaxkrepusyiite 0ydepHy cucTeMy aHIOH KUCIIOT/aHIOH cepeHboi comi. HaBeniTe mpukiiamy.
Oxapakrepu3yiiTe aMiHOKUCIOTHY 1 611KOBY OydepHi cucremu. HaBeniTh npukiaau.
[MosicHiTh MexaHi3M OydepHoT fii.

Oxapaxkrepusyiite piBHsHHS [ 'ennepcona-I"acenpbaxa.

CcdopmymroiiTe BUCHOBKH 3 aHai3y piBHAHHSA | eHnepcona-I'acenpbaxa.

JlaiiTe BU3HauUEHHS 1 oOXapakTepusyiite OypepHy eMHICTb.

Hagenite nepenik 0ydepHux cucteMm Iia3mMu i KJIITHH KPOBI.

OnumriTe JaHITIOKOK PIBHOBAT, 110 BCTaHOBIIOIOTHCA Mk CO2 B ajibBeoJIax 1
rizporenkapooHaTHuM OyQepoM B 1I1a3Mi KPOBI, sSIKa MPOTIKa€ Yepe3 Kariisipy JEeTeHiB.
[Ilo Take rigporeHkapooHaTHa OydepHa cucTema Iia3Mu KpoBi?

Oxapakrepusyiite Gocdarny OydepHy cCUCTEMY TIa3MH KPOBI.

[ITo Take GinkoBa OydepHa cucTema rmia3Mu KpoBi?

Oxapakrepusyiite OyQepHi cucTeMH KIITHH KPOBI.



94. o Take OinkoBa OydepHa crucTema epUTPOLUTIB?

95. Oxapaktepu3yiiTe BkIag OydhepHux cuctem B Oy(epHy €EMHICTh KPOBI.

96. OxapakTepu3yHTe SIBUIIIE OPYIICHHS KHUCIOTHO-OCHOBHOTO OaJIaHCy 1 HOTO HACTIAKY ISt
OpraHi3My JIIOJMHH.

97. TlosACHITH SIBHILE BIIXUJICHHS BIACTUBOCTEH PO3UMHIB €JIEKTPOIITIB BiJ 3aKoHiB Payis 1 Bant-
I'oda.

98. TloscHiTh 1m0 Take 130TOHIYHMIA KoediieHT BanTt-T'oda?

99. o Take 130TOHIYHI PO3YMHH 1 OCMOJISUTBHICTH?

100. [aiiTe BU3HAYCHHS 1 OXapaKTEPUIYHUTE CICKTPOTITUYHY TUCOITIAIIIIO.

101. Maiite BU3HAUYEHHS 1 OXapaKTEPU3YUTE CTYIIHb AUCOLIALI.

102. HaBenith kiacudikariito eJIeKTPOJIITIB 3a CTYNIEHEM JTUCOIIIAITi].

103. Bijg sSIKWX YUHHUKIB 3QJICKHUTH CTYIIHb JUCOITiaIii?

104. Cdopmymroiite 3akoH po3BeaeHHs OcBanba.

105. 1o Take ysaBHMU CTYHiHb JUCOIialii, aKTUBHHIA 10H?

106. JlaiiTe BU3HAYCHHS TAaKUM IOHATTSM T€OPii PO3UYMHIB CUIIBHUX €JIEKTPOJIITIB IK aKTUBHICTB 1
KOe(iIi€HT aKTUBHOCTI.

107. Cdopmymroiite 3akoH [ebas-I'ikens.

108. Hosexith BxkUBaHICTh 3ak0oHY Jlebast —['ikemst 11t BU3HAYEHHSI PO3YMHHOCTI OLJIKIB.

109. Ilo Take ioHHa cuna po3unHy? HaBeniTh nmpukia.

110. Cdopmymoiite 3akon Papayesi.

111. B 4omy pi3HHIIA MK TUTOMOIO 1 €KBIBaJICHTHOIO €JIEKTPOIPOBIIHICTIO €IEKTPOIIITIB?

112. OxapaxTepu3yiTe i HABEIITh MPUKJIAIN CHIBHUX EIEKTPOJITIB.

113. OxapakTtepusyiiTe i HaBeAITh NPUKIAAN CIA0OKUX €NEeKTPOJIITIB.

114. Cdopmymoiite 3akon Konppaymra.

115. OxapaxTtepusyiTe posib €JIeKTPOIITIB B MPOIECcax KUTTEAISIIBHOCTI.

116. 1o Take piBHOBara JlonHana?

117. HaBeniTh TepMOJMHAMIYHI YMOBH BCTaHOBJIEHHS piBHOBaru /loHHaHa.

118. OxapakTepu3ylTe OCMOTHYHY aKTHBHICTh KJIITHH.

119. IIo Take rinepToHiYHI, MIOTOHIYHI TA 130TOHIYHI PO3YUHU?

120. OxapaxTepu3syiTe eNeKTpOAHNN Ta OKICHO-BITHOBHUI TIOTEHIIIaJ.

121. Hagenitb piBHsHHA HepHCTa 1 puKiIaay eneKTpo/1iB MOPiBHAHHS.

122. 1o Take CTaHIAPTHHIA EIEKTPOIHHUIA OTEHITia?

123. o take audy3iliHuii i rpaHUyHUA qUQyY3i1HHUT cTpyMu?

124. HageniTh i oxapakTepusyiite piBHSIHHS [ITbKOBHYA.

125. [aiiTe XapakTepUCTUKY aMIIEPOMETPUYHOIO TUTPYBAHHS.

126. HaBeniTh TEOPETUYHI i MPAKTUYHI MOJIOKEHHS TTOJIIporpadii.

127. OxapaxTepu3syiite KIITUHY K €JI€MEHTapHY KHBY CHCTEMY.

128. OxapaxTepu3syiite MeMOpaHy sIK YHiBepCaJlbHUIl KOMIIOHEHT Oi0JIOT1YHUX CHCTEM.

129. Oxapaxtepu3yiite 610eIeKTPOXIMIYHY CKJIaJI0BY 010(i3uKH MeMOpaH.

130. JlatiTe BU3HAYCHHS 010JIOTTYHUM MeMOpaHaM.

131. OxapaxTepu3syiite THIIH 610JIOTTYHUX MEMOpaH.

132. IIlo Take rmia3MaTH4Ha MeMOpaHa?

133. IIlo Take MeMOpaHU €HAO0IIa3MAaTHYHOTO PETUKYIYMY?

134. OxapaxTepusyiite MeMOpaHH1 CTPYKTYPH s/Ipa; MITOXOHJPIH Ta XJIOPOILIACTIB.

135. TlepepaxyiiTe cTpyKTypHi KOMIIOHEHTH OioMeMOpaH.

136. HapeniTh MpUOIU3HUHN JIITITHAH CKJIa KIITHHHIX MEMOpaH.

137. SIxi Buam ninigiB po3pi3HAIOTH 32 MICIIEM iX JoKaii3alii B 6iomeMOpaHax?

138. OxapaxTepu3zyiiTe MOJelTb MEMOPaHHOI CTPYKTYPH 32 y4acTi aHYJISPHUX (KOPAaHHUX) JIITiIIB.

139. Po3kaxiTe mpo OUIKH K HAHOLIBII BAXIUBHNA y (PYHKI[IOHATBHOMY BiJIHOIIEHHI KOMIOHEHT
OGiomemOpaH.

140. TlosicHITH PI3HUIIIO MK TOBEPXHEBUMH 1 BHYTPIIIHIMU MEMOPaHHUMHU O1TKaMu.

141. IIlo Take MmemMOpaHHI IHTETpaJIbHI OUTKH?

142. 1o take narepanbHa AUdy3is imigiB i MeMOpaHHUX OUIKIB 1 1110 Take «pmin-daom» nepexin?

143. HagseniTh piBHAHHS, 32 JOIIOMOTOIO SKUX BU3HAYAIOThH MapaMeTpH JaTepalibHOI Audy3ii —4acToTy
MIEPECKOKIB, CepeTHE KBaIpaTUYHE MEPEMIIIeHHs] MOJIEKYJI 32 BU3HAYEHUH yac TOIIO.
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MeMOpaH Ha MOJIEKYJIIPHOMY PiBHI 1 BCTAHOBJICHHS 11 3B’ 3Ky 13 QPyHKITissMu MeMOpaH?
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SIki ¢i3u9HI METOAM BUKOPUCTOBYIOTHCS IS BU3HAYEHHS CTPYKTYpPHU OIIIAPOBHX JIITTHUX

OxapakTepu3yiTe MiKpOKaJIOPUMETPIIO K METOJ BUBYCHHS (ha30BUX NEPEX0/1iB B MeMOpaHax.
Oxapakrepu3yiite GyHKIIIi 01010TYHIX MeMOpaH B 3aJIKHOCTI BiJl IX CTPYKTYpPHOI OpraHizartii
(TUmis).

[TepepaxyiiTe TOI0BHI YMHHUKH, K1 HEOOX1HO BpaXOBYBAaTH MPHU MOOYI0BI CTPYKTYPHHUX
Mojeneit 6iomemOpaH.

OxapakTepu3syite moaens 6iomemOpan JI.J{anieni ta I'.Jlaycona.

Oxapakrepu3yiiTe pinnHHO-Mo3aiuny moaenb C.Cinrepa ta Jlx. Hikonbcona Ta i mepeBaru y
MOPIBHSHHI 3 IHIIMMHU MOJENISIMU OioMeMOpaH.

[TosicHITB 110 Take MTy4YHAa MEMOpaHa.

SIKi BU 3HA€TE TUIH IITYYHUX MEMOpaH?

I11o Tak minmocomu? Ix xapakrepucTuka.

[epepaxyiiTe nepeBaru BUKOPUCTAHHS JIIIOCOM Y BUTJISII MIKPOKAIICYJI JJIsl BBEICHHS
JKapCHhKUX Ta 010JIOTYHO aKTUBHUX PEYOBHH.

Oxapakrepu3yiTe BIACTHBOCTI IITYYHUX MEMOpaH.

Onunrite MOAENBHI CUCTEMHU B 010€NeKTPOXiMii MeMOpaH.

Ha3BiTh ocHOBHI MeMOpaHHI METOH, SIKi BUKOPUCTOBYIOTHCS B O10TEXHOJIOT 1.

Po3kaxiTh mpo TaHreHianbHy (iIbTPallil0o — OCHOBHUHN MPUHOM MPU BUKOPUCTAHHI MEMOpaHHUX
metoxiB. 1o 1e gae?

o € pyuriiiHoO cUIIOO JTianizy?

SIxi MeMOpaHu BUKOPUCTOBYIOTBCS TIPH Aiaii3i?

[lepepaxyiiTe HEOMIKY MPOLIECY Aiami3y.

Enexrtpoaianis: pymiiiHa cuia mporecy, 3 SKO METOI0 BUKOPUCTOBY€ETHCS?

SIKuil IpUHLUI BUKOPUCTOBYETHCS B IIPOLIEC 3BOPOTHOIO OCMOCY?

3a sIKOTO THUCKY B110YBalOTHCS MPOIlecH HaHO(MUIBTpaIlii 1 3BOPOTHOTO OCMOCY?
VYnbTpadineTparis - pymiiHa cuia mporecy; s BUPIIEHHS SIKUX 3aBJJaHb BUKOPUCTOBYETHCS?
SIkuit THCK BUKOPUCTOBYETHCS MIPH YIABTPAPUIHTpAIIii?

[TepepaxyiiTe nmepeBaru i HeJOJIIKH MPOLECY yIbTpadiIbTparii.

OxapakTepu3yiTe 3HaU€HHS €JIEKTPOXIMIl Ui pO3yMIHHS IPOLECIB TPAHCIOPTY PEUOBUH Yepes
MeMOpaHu (IITy4Hi Ta OioMeMOpaHH).

[{o Take nudy3is B 610JOTTUHUX CUCTEMAX?

SIki B 3HaeTe BUM 1U(y3il B )KUBUX OpraHizmax?

[{o Take nmpocta nudy3zisn?

YuM BiApi3HAETbCS 0OMexeHa 1udy3is Big mojermenoi qudysii?

[Ilo Take macuBHUI TPAHCIIOPT PEUOBHUH uepe3 OiomemOpanu? HaBeniTh npukiaau.
OxapakTepHu3yiTe sIBUILE aKTUBHOTO TPAHCIIOPTY PEYOBUH uepe3 GioMeMOpaHH.

o Take noeaHaHuit a0 BTOPUHHO-aKTUBHUI TPAHCIIOPT PEUOBHUH uepe3 OiomeMOpaHu?

JlaiiTe BU3HAUEHHS SIBUILY IPOHUKHOCTI OioMeMOpaH.

OxapakTepu3yiTe TPaHCIIOPT PEUOBUH Yepe3 010710TiyHy MeMOpaHy 3a yJacTi IepeHOCHUKIB.
[ITo Take yHIIOPT, CIMIOPT 1 aHTUNIOPT?

Hagenith MexaHi3MHU IEPBUHHOI 1 BTOPHHHOI TPaHCIOKAIlii (TPaHCIIOPTY).

SIKi BUAM TACHBHOTO TPAHCHOPTY PEYOBUH uepe3 6GiomemOpanu Bu 3Haere?

OxapakTepu3yiiTe MacUBHUN TPAHCIOPT HEUTPAIbHUX YaCTHHOK yepe3 MeMOpaHH.

1o Take xKoedilieHT PO3NOALTY PEYOBUHHU MK MEMOPAHOIO Ta OTOYYIOUUM Cepe/loBUIIIeM?
Hagenits Bupa3s, sikuii onucye 3akoH Dika Jj1s TaCUBHOTO TPAHCTIOPTY PEUYOBUHU Yepe3 MeMOpaHy
Ta BUpa3 AJs Koe(ilieHTY MPOHUKHOCTI MEMOpaHH.

OxapakTepu3yiiTe MacuBHUN TPAHCHIOPT 3apsKEHNX YaCTUHOK (10HIB) Yepe3 MeMOpaHy.
Hagenite piBasiHHA Teopena Ta oxapakTepusyire ioro.

Hagenits enexkrpoaudysiitae piBHsHHs HepHcTa-ITnanka.

Hagenits piBasHHS ["onbamana.

SIxe siBUIIIE 32 TACUBHOTO TPAHCIIOPTY 10HIB Uepe3 MeMOpaHy onucye piBHAHHS Y cinra-Teopena?
3a paxyHOK SIKOTO - aKTMBHOTO YM NAaCHUBHOIO - TPAHCHOPTY 3IIHCHIOETHCS MEPEHECEHHS 10HIB,
skiio piBHsHHSA HepHcTa — [1nanka, ['onmpamana abo Ycinra-Teopena He BUKOHYIOTHCS?

3a IKUM BUPA30M BH3HAUAETHCS JJOHHAHIBCbKA PI3HUIIA MOTEHITIaiB?
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Oxapakrepu3yiite BiiHOmeHHs /loHHaHA.

SIKy KUTBKICTh 10HIB HATPIIO 1 KaJIIFO TPAHCIIOPTYE Yepe3 OioMeMOpaHy HaTpiii-KaaieBUH HAcOC?
Oxapakrepu3yiiTe I0HHHI TPaHCHIOPT Yepe3 10HHI MeMOpaHH1 KaHAJIH.

[To Take monermena Audy3is 1 3a IKUM MEXaH13MOM BOHA 3/1HCHIOETHCS ?

[lepepaxyiiTe O3HAaKH, XapaKTEepHI A TPAHCHOPTY PEUOBHH uYepe3 MEeMOpaHU 3a JOIOMOTOI0
MePEHOCHUKIB.

Oxapakrepu3yiTe iHIyKOBaHUH 10HHUH TPAHCIOPT 10HIB Yepe3 MeMOpaHH, HaBEIITh BIAMOBIIHE
pIBHSHHS, siIKe OyJIO OTpUMaHe Ha OCHOBI (hopmyiu bopHa.

Ski Bum 10HHMX TIepeHOoCHHKIB BaMm Bimomi? HaBenith mpukimaau.

JlaiiTe BU3HAYCHHSI aKTUBHOMY TPAaHCIOPTY PEUOBHHHU Yepe3 MEMOpPaHU 32 BUKOPUCTAHHS TaKOTO
MOHSATTS K CJICKTPOXIMIYHUHN TOTESHITIaIT.

Oxapaktepu3yiTe BiIOMi CHCTEMH aKTHBHOTO TPAHCIIOPTY Yepe3 MeMOpaHH 10HIB Kajito, HaTpito,
KJIBLIIO Ta BOJIHIO.

[TosicHITH CyTh 010€TEKTPUYHUX MOTEHITIAIB.

SIki Bu Mmokete Ha3BaTH BUIM 010CIEKTPUYHHUX TOTCHITIATIB?

OxapakTepu3yiTe MOTEeHIIial CIOKOIO.

3a IKUMU PIBHAHHSMH BU3HAYA€THCS BEJIMYMHA TOTEHLIATY CIIOKOH?

[TosicHiTH BIpOTiAHI NPHYMHH PI3HOTO PO3MOJAUTY 1OHIB KajJifo 1 HATpPil0 MK KIITHHOIO i
Cepe/I0BUILEM.

[TosicHITH MEXaHi3M [Iii «HATPIEBOTO HACOCAY.

SIki sBHIIIa B HEPBOBOMY BOJIOKHI CIIPHUMHSAIOTH MMOTEHIIIAM /Aii?

HaBeniTh 1 MOSCHITH CXeMy BUHUKHEHHS TIOTEHITIATY JIii.

[TepepaxyiiTe YUHHUKH K1 MOKYTb COPUYUHUTH 30y KEHHS KIITUHU.

Has3gith i0HH, sKi BiAirpatooTh Ty a00 iHITY poJIb B IWHAMII 0i0€JIEKTPUYHUX MOTEHITIaIB.

SKUMH € MOXJIMBI NPUYUHU PI3HOI KIHETUKH TIEPEHECCHHsI 10HIB HATPI0 Ta Kalilo dYepe3
6iomemOpanu?

[Ilo Ha3MBaIOTh MOCTCHHANTUYHUMU MOTEHIIIaJIaMH 1 Ha K1 BUJIU 1X MiAPO3IUISIOTE?

[TosicHITH CyTh BUHUKHEHHS T€HEPATOPHUX MMOTEHI[1aIIB.

HaBeniTh cxeMy eKCHEpUMEHTAlIbHOI YCTAaHOBKHM JUIsI BUMIPIOBaHHA 3MiH MOTEHLIANy IpH
30y/1’KE€HH1 TIraHTCHKOT0 AKCOHY KajlbMapa IMIyJIbCaMH CTPYMY.

JlaiiTe 3aranbHy XapakTepUCTUKY O10JI0T14HIM /1ii eIeKTPOMarHiTHUX XBUJIb.

Ski Tpu BUIIM B3a€MOJIT PO3PI3HSAIOTH 3a All Ppi3nyHMUX (pakTopiB HA 61000’ €KkTU?

Hagenith cxemy WMOBIpHUX MeXaHi3MiB Oionoriunoi aii EMII.

Hagenith 1 oxapakTepu3yiiTe cxemy MaTOJIOTTYHUX 3MiH, 1110 BUHUKAIOTh B OPTaHi3Mi I1iJ1 BILTHBOM
HBUY — BunpomiHioBaHHs.

Hagenith cxeMy Ta oxapaktepusyiTe aOCopOIlit0 eHeprii eeKTPOMArHITHUX XBUIIh
PaslioyacTOTHOTrO JIiana3oHy Ta iX 610J0TiuHYy Jifo.

[lo Take mo03a OPOMiHEHHSI?

HagBeniTh piBHAHHS, 32 JOIIOMOI'OI0 SIKHX BU3HAYAIOTh MOTJIMHYTY MMUTOMY MOTYKHICTh
€JIEKTPOMArHiTHOTO OMPOMIHEHHS Ta MIMOMHY HOTr0 MPOHUKHEHHS B TKAHUHH.

VY yomy BUpaxaeThcs iH(OpMaIlliiiHa posib e1eKTPOMarHiTHUX MOMiB?

OxapakTepu3yiTe Ait0 BUIPOMIHEHHS ONTUYHOTO J11alma30Hy Ha 61000’ €KTH.

JlaiiTe BU3HAYEHHS 1 HABEAITh TUIIOBI CTalii (HOTOOIOIOTIYHOTO MPOILIECY.

HageniTh npukiiaay BUKOPUCTAHHS ONTUYHOTO BUIIPOMIHEHHS B MEIMYHIM MPaKTHUILL.

JlaiiTe BU3HAUEHHS pa/1i0010JI0Tii SIK IPUPOAHUYOT HAYKH.

IIlo Take ioHi3arisa?

HageniTe BU3HaUEHHS 1 OXapaKTepU3yHWTe 10HI3yI0ue BUIPOMIHEHHS.

HaBeniTh piBHSIHHS 1 JaiiTe BU3HAUYEHHS JO3H 10HI3yI0YOr0 BUITPOMIHEHHS 1 11 OTYKHOCTI.

JlaiiTe BU3HAUEHHS, OXapaKTEPU3YHTE MOTIMHYTY 1 €KCIIO3UIIIIHY 103, HABEAITh IX PO3MIPHOCTI.
OxapakTepu3yiTe BiTHOCHY 010JI0T14HY €(PeKTUBHICTH?

SIki 3MiHM B1IOYBAIOTHCS B HYKJICTHOBUX KHCIIOTAX, OUTKaX 1 JiMigax 3a dii i0HI3yH0Uoro
BHUIPOMIHCHHS?

OxapakTepu3yiTe BiIHOBIIOBAIbHI (ITiCIA Aii 10HI3yI0UOT0 BUITPOMIHEHHS) CUCTEMH OpPTaHi3My.
[{o € miArpyHTSAM KUTBKICHOT OI[IHKH PaiOTIOMIKOKEHB?

Y 4omy CcyTh pagiOHYKIIITHOTO METOY JIarHOCTHKHU 3aXBOPIOBAHb?
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VY "omy cyTh pasioiMyHOJIOTii?

[TosicHITH MEXaHI3M PaIi03aXUCHOI ii.

SIKuM mapaMeTpoM XapaKTepU3YEThCS Paaio3aXUCHA aKTUBHICTD PaliONPOTEKTOPIB?
OxapakTepu3ynTe Iif0 eIeKTPUIHOTO CTPYMY Ha OpPraHi3M.

[I1o Take imMreanc i sIK BiH 3aJICKHUTh BiJl YaCTOTHU 3MIHHOTO CTPYMY JJIS 3JI0pPOBHUX, XBOPUX 1
MEpTBHUX TKaHUH OpPraHizmy?

o Take enextpodope3?

Slki Bu 3HaeTe BUIM 1 pKepena (pi3MYHKUX OB TiTa JTIOIUHA?

OxapakTepu3ylTe BUAN €IEKTPOMArHiTHOTO MOJIS JIFOJMHU.

OxapakTepHu3yiTe BUIU BIACHOTO aKyCTUYHOTO BUITPOMIHEHHS JIOAUHU.

1o Take KoxJieapHa aKyCTHYHA eMicisa?

HaBeniTh XapakTepUCTUKH €IEKTPOMArHITHUX BUIIPOMIHEHb, CTBOPIOBAHUX TiJIOM JIFOMHU.
JatiTe BU3HaAYeHHS 010JI0TTYHOT aKyCTHKH.

o Take enexTpodizionoris?

Oxapakrtepu3yiite einexTpokapaiorpadiro.

SIki ¢i3nyHI TpUIaaM BUMIPIOIOTH €IEKTPUYHI 1 MATHITHI OIS Tija JTFOAUHU?

SIK cKIIacTH KapTy eJIeKTPUYHOT aKTUBHOCTI TOJIOBHOTO MO3KY JIFOAUHU?

II{o Take GioFOMIHECIICHITis?



