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Creniamizanis Pagiogiznka ta e1ekTpoHika
I. CHEIIAJIBHI PO3JIIM MATEMATHYHOI ®I3UKH

1. [TocTaHoBKa KpailoBUX 3a/ay.

2. Meton posninenns 3MmiHHUX (MeTtog Dyp’e).

3. Meron ¢yHKLIH JKepera piBHIHD €TINTHYHOTO Ta mapadosiyHoro TumiB (Merox GykHkii ['pina).
4. I'ama-yHKuis, il BIACTUBOCTI.

5. Huninapuuni ynkuii. OCHOBHI BIACTHBOCTI.

7. Interpan Tumy Koui.

8. Panu Telinopa ta Jlopana.

9. Teopis BigpaxyBaHb.

10. InterpyBanHs (QyHKIIH KOMIUIEKCHOTO 3MIHHOTO, 130JIbOBaHi OCOOJIUBI TOUKH.

11. Koudopmue BinoOpaxxeHHS.

II. EJEKTPOJAUHAMIKA

1.ITocTynaTu MiKpOCKOIMYHOI €JIEKTPOAMHAMIKH.

2. PensTUBICTCHKI KOBapiaHTHI PIBHAHHSA PyXY. T€H30p €JIeKTPOMAarHiTHOTO MOJIS.

3. IleperBopenns JlopeHua i €1eKTPOMarHiTHOro noJjs. [aBapianTH mous.

4. Tlepma 1 gpyra mapu piBHSHb MakcBena. PiBHSHHS Oe3mepepBHOCTI.

5. I'pannuni ymoBu. Teopema YmoBa-IloitHTinra. Teopema e1uHOCTI po3B’sI3KiB piBHSIHb MakcBea.
6. XBuiboBe piBHsAHHSA. [lnocki xBuii. [1nocki ogHOPiIHI 1 HEOJHOPIHI MOHOXPOMATHUYHI XBUJIL.

7. PiBHssHHS MakcBena KOMIUIEKCHOI (hOpMHU.

8. 'ycTiHA Ta MOTIK €Heprii eJeKTPOMAarHiTHOIO MOJsl.

9. Mucnepcis aienekTpuuHoi npoHukHocTi. CrniBBiaHomeHHs Kpamepca-Kponira.

10. I'pannuni ymoBu Jleontouua-Illykina.

11. BigOutTs miockoi XBWIJIl BiJ TUIOCKOI MEXi pO3AUIEHHS ABOX cepenoBull. 3akonu CHemiyca.
®opmynu Openensi.

12. Metoau po3B’si3aHHS TPAHUYHUX 3a/1a4 €JIEKTPOJUHAMIKH.

13. HabnnxeHHs: reoMeTpUYHOT ONITUKHY 1 MEX1 HOro 3acTocyBaHHs. PIBHSIHHS eliKoHana, IPUHIIUII
®depma.

14. OCHOBHI NOJIOKEHHSI TEOPii XBUIEBO/IIB.

15. [ToposkHi MeTaTiuHi XBUJIEBOIH.

16. JIiHii nepeayi NOBEPXHEBUX XBUJIb.

17. KBasionTuuHi (BiIKpUTi) Pe30HATOPU Ta XBUJIEBOJIH.

18. @®ynkuis ['piHa B e1eKTpoAMHAMILIL.

19. Jlema JlopeHnna Ta TeopemMa B3a€MHOCTI.

20. 3anava nqudpaxiii II0CKoT XBUJI1 HA HECKIHUEHHIN PeliTIl 3 17]eaJIbHO MPOBIAHUX CTPIYOK.

21 Mertogp 3amaui Pumana-I'ins0epTta, po3’a3anHs 3aaa4 audpakiii.
III. CTATUCTUYHA PAJJIO®PI3UKA

1. OcHOBHI MOHATTS Teopii BUMaAKOBUX mporieciB. CTalioHapHI i HECTAIllOHAPHI BUIAIKOBI MPOLIECH
Ta CIIOCOOH iX OIHUCY.

2. KopensuiHo-ClIeKTpaibHa TEOPisi CTOXaCTUYHUX MPOIIECIB.

3. CtaTuCTHYHI XapaKTePUCTUKH OTHHAI0UO0I Ta (pa3u By3bKOCMYTOBOTO HOPMAIBHOTO CTOXAaCTUYHOTO
npoIiecy.

4. CroxactuyHi mosist. OTHOPi/IHI Ta 130TPOIHI MOJIS CKASIPHUX 1 BEKTOpHUX BennunH. Kopernsmilina
(bYyHKIIIS Ta CIIEKTPH.

5. TertoBi ¢uryKTyariii B €IeKTPOIAHAMIII.



6. CratuctuuHi sBuma B pagiodizumi. CratuctuyHa teopiss — aHTeH. CTaTHCTUYHA Teopis
PO3MOBCIOKEHHS Pall0XBUIIb.

IV. ®I3UYHA EJIEKTPOHIKA

1. Buau ewmicii.

2. EnemeHTapHi npouecH B ioHi30BaHOMY Ta3i. OCHOBHI MOHATTS (Pi3UKM aTOMHUX 3iTKHEHb. [lepepi3
PO3CIFOBaHHS.

3. dyHnamMeHTanbHI METOAU TEOPETHYHOTO TOCIiKeHH Tu1a3Mu. KiHeTHuH1 piBHSHHS JUIA €IEKTPOHIB
y cl1aOK010HI130BaHOMY Ta3l.

4. Metoau A1arHOCTUKY po3psAaHOi ia3Mu. Enextpuuni 30u1u. Pedpakuiiinuii, intepdepeHiiinumii Ta
Ja3epHUN METOH JI1aTrHOCTHKHU.

5. 3oHHa Teopis HamiBOpoBiAHUKIB. EQexTrBHA Maca.

6. CtaTuCTHKA €JIEKTPOHIB Ta JIPOK B HAIIBIIPOBIAHUKAX, KOHIIEHTPAL[isl HOCIIB.

7. Kinernuni sBuima B HamiBOopoBinHukax. Kineruune piBHAHHA bonbivana. Edext Xoma.
EnexkTponpoBigHICTb.

8. PiBHsHHA HenepepBHOCTI. KOHTaKTHI sIBUILA, p-n Mepexi.

9. Audysiitnuii Ta apeiidosuit Tpanzucropu. MJIH, MOH- tpansuctopu.

10 ITpunagu HBY-nianazony — TyHenbHUi giof. JIaBuHHO-IpoNiTHU niox, Aion ['aHHa.

11. TlornuHaHHS Ta BUIPOMIHIOBAHHS B HAIBIIPOBIIHUKAX, NIPSAMI Ta HETIPSAMI EPEXOIH.

12. Ceitnonion. HaniBnpoBigHukoBuit nazep. Kpurepiii BUHUKHEHHS JJa3€pHOTO BUITPOMIHIOBAHHS.

13. ®oroenexkTpuyHi npuiaau — Goropesuctop, horomion, GoToTpion, onTpoH. ONTOECIEKTPOHIKA.

V.KBAHTOBA PAJIO®PI3UKA

ATOM BOJHIO 1 BOOHEITOA10H1 aTOMH.

AToMmu 3 6araTbMa eJeKTPOHAMH.

CranioHapHi CTaHH MOJIEKYJI.

B3aeMonisi eneKTpOMarHiTHOro MoJis PEYOBUHU B JUIOJIbHOMY HaOmwxeHHi. JIiHiiHI Ta
HEJIHIMHI TEH30pU JIEJIEKTPUYHOIO CHPUMHATTS.

bl

5. HaniBkiacu4Ha Teopist BUIIPOMiHIOBAHHS.

6. ImoBipHIicTh 0OHOOTOHHUX 1 OaraTooTOHHUX MpoleciB. CIOHTaHHI Ta 1HAYKOBaH1 IEPEXOAH.
7. dopma Ta IHTEHCUBHOCTI CNEKTpaJbHUX JiHIA. POpMa CHEKTpalbHUX JIHIA B aTOMapHHX 1
MOJIEKYJISIPHUX ra3ax, eJeKTPOHHI, KOJIMBaJIbHI Ta 00epTanbHi nepexoau. [Ipasuia Bigdoopy.

8. OnHopiiHE 1 HEONHOpIAHE PpO3MIMPEHHS CHeKTpaJbHUX JiHiA. [IpuponHs mmpuHa,
3IITOBXYBaJbHE 1 JOMJIEPIBChKE po3iupeHHs. [lonepeunnii Ta mo310BXKHiM yac penakcarii.

9. [Tpuniunu poOOTH MpuIaAiB KBAaHTOBOI €NEKTPOHIKM. MeToIu CTBOpPEHHs 1HBepCii
HACEJICHHOCTI Ta HETATUBHOTO MOTIMHAHHSL.

10. MonexymsipHuil renepaTtop. PIBHSHHS U1 110J1s1 B KBAHTOBOMY I€HEpaTopi.

11. OnTuyHi pe30HaTOPH, HECTAIMM PE30HATOP.

12. I"ayciBcbki mydku. Po3noBcromkeHHs y BiTbHOMY IpocTopi. ['paHn4H1 yMOBU pe3oHaTopa.

13. [To310BKHI Ta MONEpeYHi TUMH KOJMBaHb, CHEKTP YAacCTOT Ta PO3OLKHICTH (CIPSMOBAHICTD)
BUIIPOMiHIOBaHHS. JJoOpOTHICTE.

14. Bynosa ta napamerpu nazepa.

15. Jlazepu Ha BuMylIeHOMY KOMOiHaliiiHOMY po3cisHHS. Pexxum pobotu nazepiB. Hamkopotki
IMITYJIbCH.

16. Meroau crabiizariii 4acTOTH Ja3epiB.

17. Insbept-ontuka. @a3o0Bi nudpaKiiifHi eIeMEHTH Il BUKOHAHHS IepeTBOproBaHHs [ 11p0epra
XBHJIBOBOT'O ITy4YKa.

18. dopmyBaHHS TPOGITIO PO3MOJUTY IHTEHCHUBHOCTI JIa3epHOTO Tydka audpakmiiHuMU
CTPYKTYpaMHu.

19. ATOMHA crIeKTpOocKoMis. MeToan AOCHiKeHHS piA0epriBChKUX CTaHIB aTOMIB.



20. KBaHTOBI cTaHIapPTH YaCTOTH.
VI. HEJIIHIHHA PAJIIO®I3UKA

. 3araipHi BIIOMOCTI PO HENiHINHI SBHIIA.

. MeToau HeniHIHHOT pagio]i3uKy.

. Camogis Ta B3a€EMOJIisl €IEKTPOMATHITHUX XBUJIb.
. ¥Yapai xpwti. CoJliTOHH.

. Camo(okycyBaHHS ITy4YKiB XBHJIb.

. HecrilikocTi, iX THIIH.

. Heniniiixi siBUIIa B KBAaHTOBIH paaioQi3HiIi.

. HeminiifHi siBUIIa B TU1a3M1 Ta HABKOJIO3€MHOMY TTPOCTOPI.
. Heniniiixi siBUIa B cTaTHCTUYHIN pagiodi3ui.
10 JlerepmiHOBaHUI Xa0C B paaio(i3uLll.

11. Camoopranizanis B paaiodizuii.

O 001N DN = W~

Creniamizanis biogizuka

1. MOJIEKYJISAPHA BIO®I3UKA

1.1. OcobauBocTi XiMiUHOTO CKJIady >KUBOi Marepii. OCHOBHI TUIM 610MOJEKYJ, BIAMIHHOCTI iX
CTPYKTypu Ta (yHKIiH. AHOManbHI (i3u4H1 BiacTuBocTi Boau. CTpyKTypHI Momeni Boau. Bomxi
PO3UYMHM eNeKTpodiTiB. ['igparaliis ioHiB. biojoriuna poibs BoAu Ta 10HIB.

1.2 ®i3uyHi BJACTHBOCTI MAKPOMOJIEKY.I.

MixMouneKyIapHi B3aeMoaii 1 CHIIM, AKi cTaOUIi3yl0Th OyJIOBY O10JIOTIYHMX MaKpOMOJIEKYI:
KYJIOHIBCbKa B3aeMOJIis, cuiu Ban-nep-Baannsca, BomHEeBUI 3B’SI30K 1 WOTO OCHOBHI BIIACTHUBOCTI,
rizpodoOHi B3aemonii. MeToa aToM-aTOMHUX MOTEHILIAJIiB 1 METOAM BUBYECHHS MIDKXMOJEKYJISPHUX
B3a€MOJIM, eMIipuYHi NOTEHLIaT MIKYAaCTKOBOI B3aeMoaii. BHyTpiHe obepraHHS Ta MOBOpPOTHA
13omepis. Kondopmarnii makpomosiekyi: raycoBi KIyOKH, MEpPCUCTEHTHI JAHLIIOKKH, CIHipajbHI
KOHOQIrypanii; 3B’S30K MDK NapaMeTrpamMH peajbHUX 1 MOJEJIbHUX JaHLIOKKIB. Konpopmariiini
NEepeTBOPEHHA: KOH(popMalliiiHa CTaTMCTUYHA CyMa; Teopii KOOINEPAaTUBHUX IMEPEeXOiB, IIWPHUHA
TEMIEPATyPHOTO 1HTEpBaly MEPEeX0/y; BIUIMB 10H13a1lli MaKpoMoJIeKy1. MakpoMOJIeKyJIH y pO3UMHaX:
BUPQXEHHA  TEPMOAMHAMIYHUX  (YHKIIH  dYepe3  CTAaTUCTMYHY CyMy; DIBHSHHSA  CTaHy
MaKpOMOJIEKYJIIPHUX PO34YMHIB (TpaTKOBa MOJIEJNb), BipiaidbHl KOE(IIEHTH, TE€TA-TOUKA; BUKITIOYCHUI
00’eM,Ha0yXaHHs MAaKPOMOJIEKYJIM; MAKPOIOHH, PIBHSAHHS CTaHy Y BUMAJKy 10HI3aIil MAKPOMOJIEKYJIH.

1.3. ®di3uka Oinkis.

OCHOBHI TUIM BTOPUHHOI CTPYKTYpH NOJIINeNnTHAIB Ta O1kiB. CTabini3aliisi BTOpHHHOI CTPYKTYpHU
Oimka, poip BOMHOTO cepenoBuma. llpoGrema 3B’SI3Ky MEPBHHHOI CTPYKTypu Oinka 3 #HOro
IPOCTOPOBOIO CTPYKTYpOIO; "camo30upanHs" OuikiB. CTpyKTypa Ta BIACTMBOCTI MEMOpaHHUX OLIKIB,
(G10punspHUX OLIKIB, KOJareHOBUX OUIKIB.

1.4. ®izuka HyKJICIHOBUX KHCJIOT.

OcHogHi T cnipanbHoi cTpykrypu JHK 1 noninykneotuais. CtabiibHICTh MOJBIMHOI criipatl
JHK, ponb B3aemonii 3 Boaoro Ta ioHamMH. KoMIIeKCHM HyKJIE€THOBMX KHUCIOT 3 10HaMH METaliB.
B3aemoist HyKJI€THOBHX KUCIIOT 3 OapBHUKaMU i anTHOIoTHKaMu. B3aemonis JIHK 3 Ginkamu, 611K0BO-
HYKJICTHOBE BITi3HABaHHS.

2. BIO®I3UKA KIITUHA

2.1. ®izuka GiomeMOpaH.

XiMiuyHUM CKJaA 1 MOZENl CTPYKTypHOI oprasizamii 6iomemOpan. Ponp Boau B opranizarmii
CTpYKTypHu Oiosoriyaux MemOpan. @epmentu GiomeMOpaH, anocrepusm. ObepranbHa, TaTepaibHa Ta
MibKMOHOIIIapoBa audy3is mMemMOpaHHMX KommoHeHTiB. JlimigHi padtu Ta kinactepu. Diimasu Ta
ckpamOnazu. Acumertpisi Oiomoriuanx MemOpas. Ilpupoma memOpannux mnortenmianiB. [TloBepxnesa



akTUBHICTb MeMOpaH. IlpyxHui BnactuBocTi OiomemOpan. Teopis nokanbHUX JedeKTiB (Top).
Enextpuunmnii mpo06iit Ta cepeaHiii 9ac uTTs 0ioMmeMOpaH. PekoHcTpyKItiss 6iomeMOpaH.

2.2. MemOpaHHHM#i TPAHCIIOPT.

[TponukHicTh MeMOpaH Ta MeToAu ii gocmikeHHs. Judy3is Boau Ta pO3UYMHEHUX PEUYOBHUH.
Binpna nudysis HeWTpanbHHX Mosiekyn Ta ioHiB. Ilonermena nugysis. Monem TpaHcnopTy 3
nepeHocHukoM. CenektuBHi (pinbTpu. KiHeTHyHI MOzeni akTUBHOTO TpaHCHOpTY. TepMoanHamika
MeMOPaHHOTO TPAHCHOPTY.

2.3. ®i3nyHi acneKkTH HePBOBOI NPOBIAHOCTI.

MemOpaHHI €NeKTpUYHI MOTeHLiaan. MeMOpaHH, O 30Y/DKYIOThCS €IEKTPUYHHM CTPYMOM.
®Di3uK0-X1MI4H1 Moienl 30y/PkeHH. MeXaH13M1 BUHUKHEHHS 1 pO3MOBCIOIKEHHSI HEPBOBUX 1IMITYJIbCIB
o akcoHaX. MOJeKyJsIpHI MeXaHi3MHM 10HHOi NMPOHUKHOCTI. IOHHI CTpyMH Ta pO3MOBCIO/KEHHS
eJeKTPUIHUX IMITYJbCiB. Teopis moctiiinoro nmomst ["onpamana. Moneni Xomkkina-Xakcm i Hobna ta
ix aHamis3.

2.4. MiskkiTHHHI B3aemMoii Ta peuenuis.

Buay MDKKITITUHHUX B3a€MOJIiH: MEMOpaHH1 pelenTopy, aKTUBHI HEHTPH PEeLeNTOPiB, KIHETUYHI
Teopli B3aeMOIl pEeYOBHMH 3 MeMOpaHHMMH peuentopamu. MounekymnspHa peuenuis. Bropunhi
nocepeqHuky Ta signal transduction. CuHanTuyHa nepenaya. MexaHI3MHM €HJIO- Ta EK30LUTO3Y.
CrpsixeHHst 30y)KEHHS 3 peakii€ero BiAnoBial. Perymsiis memOpaHHUX Ta KIITUHHUX (QYHKIIIH.

2.5. MexaHoximi4Hi npouecu.

TepmoanHaMiuHuM onuc MexaHoXiMi4HOTO nporecy. CTpykTypa M’s30BUX OUIKIB. Di3UKO-XiMis
M’SI30BOT0 CKOPOYEHHS i TeOpeTHYH1 MOAel npoLecy. MexaHOXiIMIYHI CUCTEMH.

2.6. OcHOBHI OHATTS Oi0eHepPreTHKH.

Enepretnuni  ¢ynkuii  O6iomemOpan.  EnekrpoH-TpaHcmopTHi — jaHuioru.  Exepreruka
OKHUCJIIOBAIbHO-BIAHOBHUX peakuil. CTpykTypa Ta BIacTMBOCTI MITOXOHIpiii. MeMOpanHe
OKHUCIIOBaJIbHE (hOCHOPUITIOBAHHS B MITOXOHIPisX. XemioocMoTuuHe crpspkeHHs. AT®-cuHTasa.

3. PAIIAIIIMHA BIO®I3UKA

3.1. B3aemonis paaianii 3 peuoBUHOIO.

Buay i0H13y10uMX BUIPOMIHIOBAHb, X BIACTUBOCTI. Jl)keperna BUNpoMiHiOBaHb. Di3uuH1 eQekTH
IpU B3aeMOIi1 10HI3y10U01 pajialii 3 pe4oBUHOK. OMHMUII 103 10HI3YIOUHUX BUITPOMIHIOBaHb Ta METOIU
no3umertpii. [lpupoana Ta mry4Ha pagioakTUBHICTb.

3.2. BirbHo-paaukanbHi peakuii npu B3aeMoii pagiamii.

BinbHi pagukanu, (i3udHi BIACTMBOCTI, METOIM BHM3HAUEHHS, BUILHO-PAJMKAIIbHI PpEaKIIii.
Panioni3 Boxau, 1HTEpMeniaTH KHCHIO, TigpartoBaHuil enekTpoH. Komipka ®panka-PabunoBuuya.
[lepBuHHI mpolecH B ONpoMiHEHOMY opraHizmi. Buxoau pamiamiifHo-XiMiYHUX peakiiif, MeXaHi3MU
NOCUJIEHHSI TEpBUHHUX TmpoueciB. KucHeBuil edexT, Mmirpauiss eHeprii, YTBOpPEHHS IEpPEKUCIB,
JAHLIIOTOBI peakiii, yIIkoKeHHss MeMOpaH. PajiionpoTrekTopu. AHTHOKCHIAHTHA CUCTEMA.

3.3. BB ioHi3yrou4oi pagiauii Ha 0iosoriuHi 00’ €kTH.

[Tpsima mist ioHi3yr04Oi1 pafianii Ha 6ionoriuni 00’extu. Teopis "mimeni". PagioxiMiyHuil BIITUB
10HI3yr04Oi pamiamii Ha OloMoyieKyau (OLTKM, HYKJICIHOBI KHCJIOTH, BYTJICBOIH, Jimiau). Bruus
10HI3yI040i pajialii Ha opraHi3M. ['ocTpe, XpoHiYHE ONIPOMiIHEHHS, TIOKAIbHE MOIIKOIKEHHS, HACI1 KA
aBapii Ha YAEC, ®@ykycimi.

4. BIIJINB BUITPOMIHIOBAHHS HA BIOCUCTEMHA

4.1. BniiMB eJ1eKTPOMArHiTHUX MOJIiB HAa 0i000’ €KTH.

BB mocTiiHUX eNEeKTPHYHUX Ta MAarHiTHUX TOJIB Ha O10JIOTiYHI 00 €KTH PI3HOTO pPiBHA
opraHizarii. BriuB caHTUMETPOBHX Ta MUTIMETPOBHX XBWUJIb Ha 0i1000’ekTH. DiznyHi MexaHI3MHU
BIUIMBY €JIEKTPOMArHiTHOTO MOJIsi Ha OiOCHCTEMH Ha MOJIEKYJsipHOMY piBHi. [loBeminka Boau mpu
BBl HBY ta KBY nmomis.

4.2. ®oTo0ioI0TiUHI po1ecH.

@DOTOCHHTE3 — EHepreTUYHa OCHOBA KUTTSI, Bl (POTOXIMIUHI CUCTEMH, MEXaHi3M (POTOCHHTE3Y.
Bakrepiopogoncus. 3ip, OyqoBa Ta podoTa OKa, MOJIEKYIISIPHII MEXaHi3M pelentiii cBiTia.



5. TEOPETUYHA BIO®I3UKA

5.1. Ilnnamivni MogeJti 0i0JIOTiYHUX CHCTEM.

Oco6mmBocTi 01010TIYHOT KIHETUKH 1 METOAM TMOOYIOBU KIHETHYHUX MOJeneil OiocucTeM.
Metoau peaykuii i SKICHUH aHami3 JUHAMIYHUX Mojened. ['paHMuHI LMKIM Ta aTpakropu. Mogeni
pocty nomyJsii. MatematuuHi Mozeni B MikpoOiosorii. Briius 61oy0rigyHOT iHEpLUIHHOCTI Ha JUHAMIKY
pocty nonyJsmii. Moaeni Bonereppa 1 JloTki. bionoriuni Tpurepu, ix XxapakTepUCTHKH Ta CIIOCOOH
nepextoueHHs. ['eneTnunuii Tpurep, Mozaenb JKakoba i MoHo. MaTemaTu4H1 MOJIeTi KOHBEPTeHTHOT Ta
JMBEPreHTHOI eBouolii. MojentoBaHHs peakuliif iMyHHOI cucteMu. Mojeni B3aeMoaii MyXJIUHH 3
OpTraHi3MOM.

5.2. ABTOXBHJIBOBI Npouec B 0io/10riYHUX 00’ €KTAX.

Knacudikamis aBToxBUIb0BHUX IpoueciB. /{udepeniuianpe piBHAHHSA TUIY “‘peakuis-nudysis’.
Peakuiss binoycoa - JXaGortuncekoro Ta Monenb bproccensitopa. OCHOBHI THOJOXEHHS Teopii
0ipypkauiii Ta karactpod. bibypkauis Teropunra. bidypkanis Xonda. JucunatuBHi CTpyKTypH 1
camooprasizaiis Marepii.

6. METO/IA BIOPIBUYHUX JOCJIIKEHb

6.1. MeToau Bu3HAYEHHSA Po3MipiB Ta ¢gopmu diomoJiexyJr.

MeToau BU3HAYEHHS LIUIBHOCTI Ta 00’eMy OioMonekyn. Bu3HaueHHS MOJEKyJspHOI MacH
MaKpOMOJIEKYJ METOAOM OCMOMETpIi. 3aJeXHICTh XapaKTEPUCTUYHOI B’S3KOCTI BIJ MOJEKYJSPHOI
macu Ta (opmu OiomomiMepiB. Criocobu BUMIPIOBaHHS B’SI3KOCTI PO34MHIB OiomosimepiB. Meton
IIBUIKOCTI cenuMeHTarii. Metoa ceaumeHTaliinoi piBHoBaru. Merog Apunbanpaa. CeauMmeHTarlis B
rpagi€HT] MIIBHOCTI.

6.2. OnTUYHI MeTOAU AOCTiTKEeHHS 0i0TOTIUHUX MOJIEKY.JI.

Koedinientu qudysii 6iononiMepis. 3a1eKHICTh BiJ MOJEKYISIpHOI Macu Ta (hopMu Oiomosimepis.
Busnauenns ¢opmu, po3MipiB Ta MOJSPU30BAHOCTI  OIOMOJIEKYJ METOJAOM  IOABIHHOIO
POMEHE3aJIOMJICHHSI. BU3HaueHHs MOJIEKYJIApHOI Macu 3a JaHWMHU CBITJIOPO3CIIOBaHHA MallUMHU
yactkam. CyTHICTh JMHAMIYHOTO CBITIOpO3CitoBaHHSA. BusHauenHs xoedimienta audysii 3a
CHEKTPAJIbHOIO 1HTEHCUBHICTIO PO3CisSHHA. PO3CIIHHS CBITJIa BEIMKUMM YacTKamMHu. MalokyToBe
PO3CISIHHSI PEHTTE€HIBCHKOTO MTPOMIHHSI.

6.3. ludpakuiiini MeTOAN JOCTIIKEHHS CTPYKTYPH OionoJsimMepiB y KpucTai.

Po3cisiHHS peHTreHIBChbKOIO IPOMIHHSI aTOMaMH, MOJIEKYJIaMH, KPUCTaIIYHOIO IPAaTKO. YMOBa
mudpakuii bperra-Bynbda. Ilonsrrs 3BopoTHOi rpatku. YmoBa audpakuii Jlaye. PiBHsHHA
cTpykTypHOTo (akropa. [IpoGrema a3 y peHTTeHOCTPYKTYpPHOMY aHalli3l Ta METOAM 1i BUPIIICHHS.
Ocob6nuBocti Kpucranorpadii rmoOynsapaux OinkiB. ETanm npocnimkeHHs cTpykTypH. Hudpaxiis
PEHTTEHIBCHbKUX TMPOMEHIB Ha QiOpmiisipHux CTpykTypax. CTpykTypa HYKIJIEIHOBUX KHUCIOT 3a
peHtresorpadiunumu JaHuMu. OcoOIMBOCTI eNeKTPOHHOI Mikpockomii 061000’exTiB. [IpuHumn nii
TYHEJIBHOTO MIKpPOCKOIA.

6.4. Cnexrpockomnisi 01000’ €xTiB.

VYabrpadioneroBa abcopOmiitHa crekrpockomis. OcobmmBocTi  Y®-criekTpiB  OUIKiB - Ta
Hyki1eiHOBUX KucioT. KonuBanbHi criektpu 6ioMonekyn. [HppadepBoHa criekTpockomis 6iomomimMepiB.
Meton wmarpuuHoi i3ossamii. Crektpockomis KoMmOiHamiiHOro poscisHHA. Tumnm  B3aeMomii
HOJISIPU30BAHOIO CBITJIA 3 PEYOBHHOI0. MeTo aucnepcii oNTUYHOro o0epTaHHs. Bu3HaueHHs CTyneHio
cripanbHOCTi O1kiB MeTostom J100O. Metoa kpyroBoro auxpoizmy. OcHoBHI mapamerpu criektpis K/I.
Crnextpu K]l 6inkiB Ta HykjJIei{HOBUX KUCIOT. Di3UUHI OCHOBH SAEPHOrO MATHITHOTO PE30HAHCY.
3acrocyBanHs Meroma SMP y MonekynspHii Oiodisumi Ta Oiloyorii. MeTon eIeKTPOHHOTO
nmapaMarHiTHOro pe3oHancy B Oio¢izumi. JlienekTpudHa crekTpockormis OilomomimepiB. Mac-
CHEKTPOMETPist O10MOJIEKYI.

6.5. Meroam nocitizkeHHs rigpaTaunii 0ioMoJ1eKy.JI.

Busnauenns i3otepM rigparamii MeTozoMm rpaBimerpii. [Y-CHeKTpOCKOMiYHI TOCIiIHKEHHS
rigpatanii Giomonexkyn. BusHaueHHs cryneHs riapatainii 6iomosexkyn y po3umHax metonom HBU-
nienexkrpomerpii. KanopumerpudHi 1ocipKeHHS €HepPreTHKH TigpaTarii. 3actocyBanus metoxy AMP



JUISL TOCHI/DKEHHS TiApaTarii O0ioMoJieKyJ. YIbTpa3BYKOBa BEIIOCHUMETPIsS SK METOJ BU3HAYCHHS
rigparairii 610MOIEKYII.

KPUTEPII OIITHIOBAHHSI
Ex3amenmiitauii 6i1€T MiCTUTH TPU MTUTAHHS.
1. BukoHaHHSA KOXHOT'O 3aBIaHHA OljIETa OIIHIOETHCS 0AJIOM 3a TaOIUIIEIO:

Ne | Kinek | Ilpwu oriHumi BignoBiai HA TEOPETUUHI [Ipu owuiHLi po3B'sA3aHHs 3324l
3m | . MUTaHHS
OariB
1 0 BusiieHo, 110 CTYZICHT BUSBHB aKaJeMiuHy HEJT0OPOUYECHICTh
2 1-40 | HaBeneHo nuiie BU3HAYCHHS 3anucaHo KOPOTKY YMOBY, HaBEJIEHO
TEPMIiHIB, K1 BXOJIIThH JI0 niarpamy abo pUCYHOK JI0 3aJ1a4l, 3aliCaHo
(dhopMyTIOBaHHS MUTAHHS OCHOBHI 3aKOHHU 3 III€1 TEMH
3 41-80 | HaBeneHo mnuime 3araibHI BIJIOMOCTI JlonaTkoBo 10 11. 2 BKa3aHO METO/I
PO3B'sI3aHHA 3a/1a4l
4 81- HaBeneHo HewiTKy BiANOBIIL Jlo1aTKoBO 110 M. 3 IpH MPAaBUIBHOMY
120 BHOOpPI METOTy PO3B'SI3aHHS JOMYIICHO
rpy01 MOMMIIKK
5 121- Haseneno BiANOBIAEL 3 HE3HAYHUMU JloaTtkoBoO 110 1. 3 MpH NPaBUIILHOMY
160 MOMUJIKAMU BHOOpPI METOJTy PO3B'SI3aHHS HE JJOBEJICHO
710 KIHIIS
6 161- Hageneno npaBuiibHy B IIOMY 3amavy AOBEEHO JI0 MPaBUIBHOT KiHIIEBOT
180 BIJIMIOBIb 3 TOPYIIEHHSIMHU JIOT1KH dbopMynH i Ha TOMY IPUTTHHEHO
BUKJIJICHHs MaTepiany abo 6e3 PO3B's3aHHA
HAJICKHHX UTIOCTpAIiil uu
o(OpMIICHHS BiJIMOBiAl YCKIAIHIOE
PO3YMIHHS TEKCTY
7 181- | Maiixe nmoBHa OGe310ranHa BiimoBiAp | 31000yTO MpaBUIIbHY KiHIEBY (HOpMyITy, ane
199 HE TIPOBE/ICHO ii aHai3, MepeBipKy Ha
PO3MIipHICTh 200 HE BU3ZHAYEHO YHCIIOBE
3HAYCHHS.
8 200 IToBHa Oe3goranHa BiIIOBIIbL 3100yTO MpaBUIIbHY KiHIEBY GOpMyTTy Ta
MIPOBEJICHO i aHai3, IePEBIpKY HA
PO3MipHICTh, BIPHO BU3HAYECHO YHCIIOBE
3HAYCHHS.

2. 3arayibHa OI[iIHKa BCTYITHOTO BUMIPOOyBaHHs 32 200-0a1bHO0 IIKAIO0K0 PO3PaxX0OBY€ETHCS 32 (DOPMYIIOIO:
Ouinka = (IT11 + 112 + I13) / 3,
ne I11, 12, 113 — Ganwu 3a BiAMOBIAI HA OKpEMi 3aBJJaHHS €K3aMEHaIlIHHOTO OineTa.

3. SIkmo «3aranbHa OLIHKa» HE € IUIUM YHCIIOM, TO OLIHKAa OKPYIJIIOEThCSA 3 ypaxXyBaHHSAM IPABHI
OKpyTJIeHHs. B pe3ynbrari 3a BCTyIIHE BUPOOYBaHHS BUCTABIISIETHCA OJIHA OIliHKa 3a mikayioro 100-200
6asiB 00 yXBaIIOETHCS PILICHHS [TPO HETaTUBHY OLIHKY IMiATOTOBIEHOCTI BCTYNHUKA («HE3a0BIJILHOY)
y BUIIAJIKY, SKIIO 3arajibHa OllIHKA BUSBUTHCS MeHIOo 3a 100 Gais.

PEKOMEH/IOBAHA JIITEPATYPA

1. ITepectiok M. O., Mapuneus B. B. Teopis piBHsHb MaTematuuHOi (Qizuku. Kypc nekuiif. — Kuis:
JIuGine, 1993. — 248 c.



2. AnicimoB 1.O. KonuBanns ta xuii : nigpyunuk. K.: BugaBauuo-nomnirpagiunuii uentp “KuiBcbkuit
yHiBepcuret”’, 2009.

3. B.b. Kazancekuii, Ctatuctuuna ¢izuka Ta TepMoanHamika: HaBuaneHuil mociOHuk. —X.:

XHY imeni B.H. Kapasina, 2008. — 140 c.

4.B.b. Kazaucekuii, B.B. Xapaikos, Cratuctuyna ¢izuka ta TepMoanHamika: HapuanbHuit

nocionuk. — X.: XHY imeni B.H. Kapaszina, 2013. — 292 c.

5. A.M. ®enopuenko. Betyn 1o kypey craTUCTUYHOT Qi3uku Ta TepMoauHaMiky, Kuis: Buma

mk., 1973. — 188 c.

6. M. I'. Haxoakin, H. I1. Xapuenko. Atromna ¢izuka. [linpyunuk. Kui. Han. yH-T im. T. IlleBuenka.
2012 - 551c.

7. O.I1. KoOymkin. Atomna ¢izuka. KIII im. Iropst Cikopeskoro Kuis 2018 — 310 c.

8. M. B. Buconpkuii. AToMHa, siiepHa (i3uka Ta eJIeMeHTH KBaHTOBO1 MexaHiku. KuiB. Ham. yH-T im. T.
[ITeBuenka Kuis 2019. 183 c.

9. OcHOBU KBaHTOBOI €JIEKTPOHIKH : HaBY. oci0. / O. O. [Itamenko; Oxec. Haul. yH-T iM. [.I. Meununkosa.
- O. : ActponpuHrT, 2010. - 390 c.

10. Teopernuna enekrpoauHamika: miapyunauk /O. B. Barampka, O. FO. Byrpum, M. M. Komuurian

ta id. — X. : XHVY imeni B. H. Kapasina, 2017. — 412 c.

11.. Enextpoaunamika. Teopis mons : HaBuanbuuii nociOnuk / baraneka O. B., Bytpum O. 1O.,
Komuurin M. M. Ta in. — X.: XHVY imeni B. H. Kapasina, 2008. — 132 c.

12. IIpoxopos E.JI. TBepaoTina enexkrponika: HaBuanbpamii mocionuk. Xapkis: XHY imeni
B.H.Kapasina, 2007 - 544 c.

13. O.B. Tpersk, B.B. Inpuenko. ®i3uuHi OCHOBH HaMiBIPOBITHUKOBOI €JIEKTPOHIKU: HAaBYAJIbHUN
nociouuk. - Kuis: BIIL] «KuiBcekuit yHiBepcuter», 2011. - 207 c.

14 C.M. JleBurchkuil. ®@i3uyHa €JIEKTPOHIKA: MIAPYYHUK Ui CTYJ. BULI. HaBdY. 3aki. - Kuis: BIIL]
«Kuicbkuii ynisepcurer», 2005. — 153 c.

15. O B.I. Muxaiinoscekuii, I.I. bex, O.€. Jlymkin, B.M. Tenera. OcHoBu }i3uku Bakyymy Ta
BaKyyMHOI TeXHIKU. MeTo/lu OTpUMaHHs BUCOKOTO i HaJIBUCOKOIo BakyyMy: HaBuanbHMii OCIOHUK. -
Kuis: BIIL «KuiBchkuii yHiBepcute», 2004. - 70c.

16. Dodd, Roger K, Eilbeck, J Chris, Gibbon, John D, and Morris, Hedley C. Solitons and nonlinear
wave equations. United States: N. p., 1982.

17. Heinz Georg Schuster, Deterministic Chaos: An Introduction, Physik—Verlag, Weinheim 1986, 220
pages

18. Yopnorop JI.®. Heniniitna pagiodizuka. [linpyunuk. Xapkis, XHY imeni B.H. Kapaszina, 2016.

19. I'puropyx B.I., Koporkos IL.A., Xwxnusak A.l. Jlazepna ¢izuxa. KuiB, MII “Jlecsa”, 1997.
20. KBanrtoBa enekTponika : HaB4. noci6./ O. C. Kpusenp, O. O. [IImaTeko, O. B. FOmenko. — Cymu :
Cymcpkuii gepxaBHuil yHiBepcutet, 2013. — 340 c.

21. Kraus, J.D. Electromagnetics. 4% ed., McGraw-Hill, 1992.XIX.

22. Kraus, J.D. Antennas, McGraw-Hill, 1988. XXV.

23.  Baker, G.L., and J.P. Gollub. Chaotic Dynamics. Cambridge University Press, 1996.

24.  Schlick T. Molecular Modeling and Simulation. An Interdisciplinary Guide. — N.Y.: Springer,

2006. — 635 p.
25. biogizuka / I1.I.Koctiok, B.JI.3uma, I.C.Marypa Ta i1. - K. : O6eperu, 2001. - 544 c.
26. ®i3zuka 6ioMeMOpaH: miApyd. I CTy. BHIL. Hapy. 3akil. / €. O. I'opaienko, B. B. ToBcTsK. -

K.: HaykoBa nymka, 2009. - 271 c.

217. Nolting B. Methods in Modern Biophysics. — Berlin, Springer-Verlag, 2006. — 257 p.

28.  Nelson P. Biological physics. Energy, Information, Life. — NY, W.H. Freeman and Company,
2004. - 598 p.

29.  Cotterill R. Biophysics. An Introduction. — John Wiley & Sons, 2003. — 395

30.  F. Brauer and C. Castillo-Chavez, Mathematical Models in Population Biology and
Epidemiology, Springer-Verlag, Heidelberg, 2000.

31.  Miklés Farkas. Dynamical models in biology. Academic Press, 2001.



32. Allman E. S.,; Allman E. S., & Rhodes, J. A. Mathematical models in biology: an introduction.
Cambridge University Press,.2004.

33.  Jeffrey R. Chasnov Mathematical Biology. The Hong Kong University of Science and
Technology. 2009.

34. Cunepreruka : miap. / 1. O. AmnicimoB. K. : BunaBunvo-nonirpagiuauii nentp "KuiBcbkuii
yHiBepcuret", 2014. 511 c.

35. AmnicimoB I. O. Cunepreruka. HauaneHuii mociOnuk. KuiB: KuiBchbkuii HaiioHaJIbHUN
yHiBepcureT imeHi Tapaca IlleBuenka, 2006. 133 c.

36.  Murrey J. D. Mathematical Biology. I. Introduction. 3 ed. Springer, 2002.

37. Murray J.D. Mathematical Biology. II: Spatial Models and Biomedical Applications. 3 ed.
Springer, 2002.

38. Haken H. Synergetics An Introduction. 1983.

39.  Nikolis G., Prigogine I. Self-Organization in Nonequilibrium Systems. Wiley-Interscience
Publication, Hoboken. 1977.

I'omoBa npeamMeTHOT KOMICIT Bstuecnas MACJIOB

3aTBepKEHO Ha 3aciJaHH1 MPUHMaIBLHOT KOMICIT,
nporokon Ne 2 Big 15 xBitas 2024 p.

BiamoBimansHuii cekperap
IpUIMaNbHOI KOMICI1 Cepriit €JIbLIOB



