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3AT'AJIBHI HOJIOKEHHSA

daxoBuil icnuUT — ¢opMa BCTYMHOTO BHUIPOOYBAaHHS, JIsI KOHKYPCHOTO
B1100py 0ci0 1151 3100yTTS HAYKOBOTO CTYyMeHs JoKTopa (itocodii, siIKi BCTyHaKOTh
Ha OCHOBI 3J00yTOro cTymeHs Marictpa (OCBITHbO-KBai(iKaIIHHOTO pPIBHS
cnemiaiicta). Opranizaiiisi Ta IpOB €I€HHS BCTYMHOTO BUIPOOYBaHHS B1A0OYyBa€eThCA
y TopsiiKy Bu3HaueHoMy [lopsinkom mpuiloMy Ha HaBYaHHS JUIs 3J00YyTTS BUIIOL
ocBitu B 2025 porii 3aTBepkeHOMY Haka3oM MiHicTepcTBa OCBITH 1 HAyKU Y KpaiHu
Big 10 motoro 2025 poxy Ne 168 Ta 3apeectpoBaHOMy B MiHICTEpCTBI IOCTHUINT
VYkpainu 26motoro 2025 poky 3a Nel5/41360 ta IlonokeHHSAM MHpo TpUWMaIbHY
KoMicito OZechbKOT0 HalllOHATBHOTO yHiBepcuTeTy imeHi I. I. Meuynukoga.

Meta BcTynmHOrOo BUTNpOOyBaHHS 3a cruemianbHICTIO E3 Ximis - BUSBICHHS
pPIBHS TEOPETHUYHHUX 3HAHb BCTYMHHKIB, HASIBHOCTI MPAKTUYHUX HABHUYOK, YMIHHS
aHaI3yBaTH XIMIUHI MPOLIECHU, POOUTH y3araJlbHEHHS Ta MPOBOJUTH MOPIBHAILHUN
aHai3.

Bumorn no piBHA MIArOTOBKM 3/100yBayiB: MPOJAEMOHCTPYBaTH 3HAHHS
byHIaMEHTAIBHUX XIMIYHUX TEOpId Ta 3aKOHOMIPHOCTEW, CYy4acHOi XIMIYHO1
TEPMIHOJIOTIT Ta HOMEHKJIATypH, OCOOJMBOCTEH PpO3BUTKY XiMii Ta yMIHHA
BUKOPHCTOBYBaTH TEOPETUYHI 3HAaHHSA JUId pO3B’SI3aHHSA JOCHIAHMIBKUX Ta
MPaKTUYHUX 3aBJaHb y PI3HUX yMOBaXx.

®opmMma (HaxoBOro ICIUTY — TECTYBAHHS.

[linroroBka mporpamu (axoBOro ICHUTY, PO3POOKAa TECTOBUX 3aBAAaHb Ta
IPOBEICHHS ICHUTY 3A1MCHIOETBCA MPEAMETHOI KOMICIE0 (DaKyJabTeTy XIMil Ta
bapmarii (raxaz Ne 421-18 gio 28.02.2025 p.).



1. MIPOT'PAMA ®AXOBOTI'O ICITUTY
1. 3aranbHa ximisn

1.1. bynoBa enekTpoHHHX 000JIOHOK aToma. KBaHTOBa Teopis Oy/m0BH aToMa.
Teopis bopa. Ilocrynatu bopa. bopiBcbkuii pajaiyc, IMIBUIKICTh PYXy €JIEKTPOHA,
CHEpris CTaHy eJICKTpoHa. EHepreTWuyHi piBHI OCHOBHOTO Ta 30Yy/PKEHOTO CTaHiB.
CrnexTp aroma BojHIO 32 bopom. ®@13uunuii 3mict ctanoi Pinbepra. Enepris 1oH13ariii.

BekTopHa monens aroma. Po3Butok teopii bopa. Edextu 3eemana 1 [ltapka.
Vasnenus 3ommepdenbaa. BekTopHi MiAXOIM OMUCY CTaHy €JIEKTPOHA B aTOMI.
YsBaeHHs nmpo opOiTanbHe, MarHiTHE 1 ciiHoBe KBaHTOBI yncina. [Ipunnun [aymi.

KBantoBo-mexaniuna mMozens atoma. KopmyckymsipHO-XBUIIBOBI BIACTUBOCTI
¢dorona. PiBusuus Ilnanka, Eitamreitna. OCHOBHI MOCTYyNaTH KBAHTOBOI MEXaHIKH.
PiBasiHHs e bpoiinis. XBWIbOBI BIACTUBOCTI eleKTpoHa. [IpuHIMT HeBU3HAYCHOCTEH
['eitzenbepra.

PiBusinus Ilpeninrepa. XBunboBa (QyHKINA. DI3UYHUN 3MICT XBUIJIBOBOI
¢byukuii. BucHoBku 13 piBHsHHS Llpeainrepa.

AToM rifiporeHy (KBaHTOBO-MeXaHiuHUU omnuc). [lonsgpHa cucrema KoopuHaT.
PanianpHa ckiazoBa XBWJIBOBOTO PIBHSHHS. 3aJIeKHICTh pajllajJbHOI CKIIAIOBOI Ta
WMOBIPHOCTI PO3MOJILTY BiJl KBAaHTOBUX uncesn. KyToBa ckiiagoBa XBUILOBOI (DYHKIIII.
[TonsipHi qiarpamu. Bysnosa nosepxHs. s, p, d, f — AToMH1 opOiTasi.

bararoenexktponHi aromu. [Topsiok po3noaisly €JIeKTpPOHIB MO €HEPreTUYHUM
piBHaM 1 miapiBHIM. [IpaBuiio KneukoBcekoro. [punnun Iaymi. [IpaBuno I'ynna.

1.2. Ilepiogmunuii 3akon JI.I .MenzaeneeBa. [lepionnyna cucrema eIeMEHTIB.
[lepioguyHicTh BiacTUBOCTEN ejeMeHTIB. Di3uuHM 3MICT MEPIOJUYHOTO 3aKOHY.
Enextponi ananoru. Ilepioguunicth (I3MYHMX Ta XIMIYHUX BJIACTHBOCTEU
ejeMeHTiB. EHepreTuyHi XapakTepucTUKM aroMa. BTopuHHa Ta BHYTPILIHSA
NeploINYHICTb.

1.3. XiMmiuHMi 3B'I30K Ta BaJieHTHICTh. MeTton BanmeHTHUX 3B's3kiB (MB3).
Po3BUTOK ysIBIIEHb MPO BAJICHTHICTH Ta XIMIUHUMN 3B's130K. KpuBa MOBHOI eHeprii asis
MoJIeKyau. Moiekyna BOAHIO 3a MerojaoMm Ieitiepa-Jlonmona. BaneHTHICTB
eJIEMEHTIB 3 TOUKHK 30py MB3 (cmiHoBa Teopis BajgeHTHOCTI). JIOHOpHO-aKIIENTOPHUN
MEXaH13M YTBOPEHHS KOBAJCHTHOTO 3B'SI3KY.

OcHoBu Meroma MoJiekysipHux opOitaner (MMO). Tlonstrss  mpo
MosekyisipHy opbitane (MO). /IBoueHTpoBi Ta OararorienTpoBi MO. IlonoxeHHs
MMO. 3B'szyroui, aHTu3B's3ytoui Ta He3B's3ytoul MO. IlpaBwia nodynosu MO.
Eneprernuni aiarpamu. [lopsnok 3B's13Ky.

Omnuc romosiiepHUX 1 rereposimepHux MoJiekyn 3a MMO. Enepreruuni
JiarpaMu A ABOXaTOMHUX TOMO-, TETEpOsSIEpHHUX MOJeKyl. ['ereposaepHi
moniekynn HF, NO, CO. [3oenexkTpoHHi yacTUHKU. byjoBa Ta peakiiiiHa 31aTHICTb
MOJIEKYJ. 3arajibHi MIAX0AW omucy OararoaroMHuX MoJiekysl. Cucrema MO mis
BeHz.

1.4. Koopnunaiiitai crmonyku. HoMmeHkIaTypa KOMIUIEKCHUX CIONMyK. Bumam
130Mepii KOMIUIEKCHUX 10HIB (T€OMETpHYHA, ONTUYHA, CTPYKTYypHA, KOH(popMaIlliiiHa
130Mepii, 130Mepis 3B’ SI3KY).

XiMIYHHM 3B'SI30K B KOOPAMHAIIIWHUX CHONTyKaxX. EJIEKTpoCTaTHUYHI YSBJICHHS.
Meton BanentHux 3B's3kiB (MB3). 30BHIIHBO- Ta BHYTPIIHBOOPOITANIBHI



komriekcn. Teopiss kpuctamigHoro mons (TKII). Tlapamerpu posmienieHHs B
3aJIEKHOCT1 Bl CTPYKTYPH KOMIUIEKCY: OKTaenp (MpaBUIbHUNA YW BUKPHUBJICHHI),
terpaeap, ksaapaT. CrHekTpoxiMiyHMM  psan  jgiranaiB.  HwusbkocmiHOBI  Ta
BUCOKOCTIIHOBI KoMmiuiekcu. Ilpuknamni acmexktu TKII. Merton MonekymnspHUX
op6itaneit (MMO) mist onrcy KOMIUIEKCIB.

B3aemHuii BIIMB BHYTPIIIHBOCHEPHUX 3aMICHUKIB B KOOPJIWHAIIMHUX
cnonykax. [IpaBuno Ileiipone, leprencena. 3aKOHOMIPHICTh IHC-TPAHC-BIUIUBY.
TeopernyHa TpaKTOBKa TpPaHC- Ta ITUC-BIUIMBY B 3aJCKHOCTI B JOHOPHUX Ta
aKIENTOPHUX BIAcCTHBOCTEH JiraaiB. [amy3i 3acTocyBaHHA KOOpAMHAIIMHUX
CTIOMYK.

2. Heopraniuna ximist

2.1. p-Enementu 11l rpynu. Amominiii. bygosa atoma. Minepaiu amtoMiHiO
(6okcur, Hedenin, kaouiH). Bupo6uunteo amtominito. Di3uyHi 1 XIMIYHI BIACTUBOCTI
amoMiHio. OKCUJT 1 TIPOKCHU]T AIIOMIHIIO, «CTapiHHI» 32 PaXyHOK MPOIIECIB OJISIIIT
Ta OKCOJISIIi. By/oBa 1 BIIacTUBOCTI aTlOMIHATIB, 100YTUX TBEPAO(PA3HUM CHUHTE30M 1
y BOJHUX po34yrHax. ['1poJii3 coyiel aroMiHIo 1 aroMiHaTiB. KOMITJIEKCHI CIIOTyKH
1 moaBiHI com amomiHito. Cynbedin, HITpUA, KapOoHAT amoMiHipo. [iapun
ATIOMIHIIO 1 aTIOMOTIApUAN JIy>KHUX MeTamiB. CIulaBu alroMiHIO. 3aCTOCYyBaHHS
AITFOMIHIIO Ta HOTO CIIOJIYK.

[Tigrpyna ramiro. I'amiid, 1HA1M, Tanmiid — po3CisiHI eIeMEeHTH. BuilydeHHs raiio,
1H/I110, TaJIIO 13 BIJIXOJ/1B BHUPOOHHUIITBA AJTIOMIHIIO 1 KOJIBOPOBHX MeTaniB. bymosa
aTOMIB Taiiio, 1HAII0, Tamio. DI3UdHI 1 XIMIYHI BIACTHBOCTI Tajliio, 1HJIIIO, TaIllo.
BanieHTHI CcTaHU €JIEMEHTIB MIATPYNHU Taliio. 3MIHA CTIMKOCTI CHOJIYK, IO MICTAThH
€JIEMEHTH MIATPYIHU Tallilo, Y CTYNEeHl OKUCHEHHS +1 1 +3 B psany ramii-1Haiid-Tamii.
Metonu opaepX aHHS CHOJIYK OJHO- 1 TPbOXBAJEHTHUX Talliio, 1HAI0, TaJlko.
Oco0MMBOCTI OKMCHO-BIIHOBHHMX BJIACTMBOCTEH CHOJIYK Tallito. KHCIOTHO-OCHOBHI
BJIACTUBOCTI TPHOXBAJICHTHHUX Trajito, 1HAIIO, Tamio. AMOOTEpHICTh OKCHIIB 1
TIPOKCHU/IIB €IEMEHTIB MiATPYIU Talii0. 3aCTOCYBaHHS €JIEMEHTIB MIATPYIH Taliio.

2.2. p-Enementn IV rpymu. Cwmmiii. bynoBa aroma cumirnito. OCHOBHI
CTyIeHi OKHCHEeHHsS. [IpupomHi cmoiayku cumiimito. XiMidHI BJIACTUBOCTI CHIIIINIIO.
Cnonykwu #oro 3 meranamu 1 HemeTtanamu. Cuminuau. Cunanu. Croiyku CHIIIIIO 3
raioreHamu. KucheBi cronyku cumirito. Oxcup cuminito(IV), cumikatHi KUCIOTH.
Cunikatu, ix rigpomi3. Cumikarenb. CunminiiiopraHiyHl CHOJYKH. 3aCTOCYBaHHS
CHUJIILIIIO Ta Horo cnoiyk. JliaroHanbHa MOAIOHICTh y MEPIOANYHINA CUCTEMI.

["'epmaniii, onoBo, mmoMOyM. [IpuponHi cnonyku. byaoBa aromiB, XxapakTepHi
CTyNEHI OKUCHEHHS. 3MiHAa KHCJIOTHO-OCHOBHMX BJIACTUBOCTEH 1 OKHMCHO-BIJHOBHOT
3[ATHOCTI CIOJYK TEPMaHilo, OJIOBa, IUIIOMOYMY B DSy CTYNCHIB OKHCHCHHS.
JloOyBaHHs repMaHilo, onoBa, MmOMOyMy. IX (isuumi i XiMiuHi BIIACTHBOCTI.
HaiiBaxxnusimi cionyku repmanito(IV): okcun, Tiapokcu, TepMaHaTh, TETPAXJIOPH
repmanio(IV), rigpuan 1 MmeTanoopraniyHi coiayku. HaiBaxmBimmi CIOJyKH 0JI0Ba
(I) 1 omoma(IV): ix onepxkaHHs, ckian, OymoBa, BiactuBocTi. Oxcupa ososa(ll),
rigpokcui osioBa, okcu ojoa(IV), oyIoB'ssHI KUCIOTH, CTAaHATH.



Haitaxunusim crionyku mmroMoymy(I1) 1 (IV), cypuk, mumrom6itu 1 mumrombaty.
Po3unnHi 1 Hepo3unHH1 coni mmoMOymy(Il) 1 (IV). KomruiekcHi crojiyku oJioBa i
IroMOyMy. 3aCTOCYBaHHS CIIOIYK r'eépMaHiio, 0JI0Ba 1 IITIIOMOyMY.

2.3. d-Enementn. d-Emementn [ rpymm (Cu, Ag, Au). 3araibpHa
xapakrepuctuka d-eneMenTiB | rpynu. BymoBa aToOMiB eJIeMEHTIB HIATPYIIH KyIIPyMy.
[lepepoOka MOpUPOTHUX CIOIYK Kymnpymy, cpibna, 3omora. DizuyHi 1 XIMIYHI
BJIACTUBOCTI Kymnpymy, cpibna, 3onota. Crnonyku kynpymy (I, Il). Oxcumu.
INppoxcumu, com xympymy(I, II) Tigpomiz comeét  kympymy(Il). Cnomyku
kynpymy(Ill) — xynpartu.. HaiiBaxknusimi komruiekcHi crnonyku kynpymy (I, II).
Cnonyku cpioma(l) - okcun, TigpoOKCHa, pO3YMHHI 1 HEpO3UMHHI coii. ["amoreniyHi,
amiayHi, TiocynbdaTHi KomruiekcHI cronyku cpibna(l). Oxcumm 3o0m0Ta Ta Ta ix
rigpatu. Aypatu. Coii 1 KOMIUIEKCHI CIIOTYKH 30J10Ta, X CKJIad,0y/10Ba, BIaCTUBOCTI.
30JI0TOXJIOPOBOJIHEBA KHUCJIOTA. 3MiHA XAPAKTEPHUX CTYNEHIB OKUCHEHHS B pSAy
KyIpyM-cpi010-30J10TO.

d-Enementu Il rpynu (Zn, Cd, Hg). 3aransHa xapaktepuctrka d-eaemeHTis |1
rpynu. bynoBa enekTpoHHUX OOOJIOHOK aTOMIB LIMHKY, KajaMito, pTyTi. JloOyBaHHSA
IUHKY, Kaamito, pryTi. Di3uyHi 1 XIMIYHI BJIACTHBOCTI METaJiB MIATPYNH ILHUHKY.
CrnaBu, 110 MICTSATh IMHK, KaAMid, pTyTh. AMaibramMu. 3MiHa KUCIOTHO-OCHOBHUX
BiacTUBOCTEH OKcuaiB 1 rimpokcwiiB B psay muHK(ID) - xammii (1) - pryTrs(ID).
["ppouni3 conelt ABOXBaNEHTHUX IUHKY, KaaMmito, pTyTi. AmdboTepHicts muHKY(Il) Ta
HOro croiyk. 3MiHa THUITY 3B'SI3Ky B aQHAJIOTIYHHMX CIOJYKaxX LUHKY, KaJMilO, pPTYTI.
Kommnekchni cnonyku 1uuHKy(IT), xaamito(Il), ptyti(II). Cronomnyku pryti(D),
onepxanns, OymoBa, BiactuBocTl. Oxcua 1 riapokcua ptyti(l). Comi pryTi(D).
KaJIOMeJb. 3aCTOCYBAHHS CHOJYK UHKY, KaJMIIO, PTYTI.

CiMmeiicTBO IUIATMHOBMX MeTaliB. byJoBa aToMiB  €JIEMEHTIB  Ipylu
IJIATUHOBUX METaJlIB. 3Haxo/keHHs y npupoxi. CamopoaHa miaTuHa. BumyuyeHHs
CJIEMEHTIB TPyNU IUIATHHOBUX MeTaliB 13 pyd. Di3uyHi 1 XiMIYHI BIACTUBOCTI
MJIATUHOBUX METaliB. 3aKOHOMIPHOCTI B 3MiHI CTIHKOCTI XapaKTEpHUX CTYIECHIB
OKHCHEHHS B CIIOJyKaX IJIATUHOBUX MeTaniB. CIONyKH PYTEHIIO 1 OCMiI0 B CTYIIEHI
okucHenHs +8. Comi poxito(I1l), ipuniro(I1I).

Cnonyku nananiro(Il), maatuau(Il) 1 (1V). Ilnatuno-xmopoBogHeBa KUCIOTA, ii
cosi. DTopuau TUTATMHHU. 3HAYEHHS KOMIUIEKCHHMX CIIOJIYK B XiMIi TJIATHHOBHUX
meTaniB. bymoBa i BiactuBocTi KommiekcHuX cnoiyk miatuna (1V) i (11). IaeptHicTh
KOMILJIEKCIB IJIaTUHU. SIBUIEe 130Mepii. 3aCTOCYBaHHS IJIATUHOBUX METaNIB Ta iX
CHOJIYK B IPOMUCIIOBOCTI, Haylll, Ta MEIUIMHI.

3. AHaJIiTH4YHA XiMist
3.1. Tunu XIMIYHUX peakIii 1 IPOLECiB B aHAIITUYHIN XiMii
OCHOBHI THUINM peakiiil 1 mpoieciB B aHamTU4HOI Ximii. CTaH pEeYyOBUH B
1IealbHUX 1 peaJbHUX CHUCTEMax. 3aKoH Mitounx mac. KoHCTaHTH piBHOBaru B
TOMOTEHHUX Ta reTeporeHHux cucremax. [Iporomtuuna teopis bpencrena — Jloypi.
Koncranra aBromporomidy. bydepni pozunnu Ta ix BiactuBocti. OOuucnenas pH
po3unHiB. J[00yToKk po3unHHOCTI. OKHCHO-BIIHOBHMM TMOTeHIad. PiBHSHHS
Hepucra. KoHCTaHTH CTIMKOCTI KOMITJIEKCHUX CIOJTYK.
3.2. MeToau BusBIICHHS Ta ieHTU]IKAIT 10HIB



AHanmiTHUYHA peakiis Ta aHAMITHYHUNA edexkT. Bumorm Tta yMOBHM BHKOHAHHSA
aHAJITUYHUX peakiiil. J[poOHul 1 cuctemMaTHYHUM aHaii3. ['pynoBi peareHTH.

3.3. XiMi4H1 METOU aHaJ13y

Tutpumerpuunuii metona anamizy. Knacudikariss MeTomiB 3a TUITAMU XIMIYHHX
peakiiii. Bumoru a0 peakiii B TATpUMETPUYHOMY aHali3l. Buau TuTpuMeTpuyHOro
Bu3HaueHHs. CriocoOu BUpaX€HHS KOHIIEHTpallii po3unuHIB B TUTpUMETpii. [lepBrHHI
Ta BTOPUHHI CTaHJAapTH. Toyka CTEXIOMETPUYHOCTI 1 KIHIIEBA TOYKA TUTPYBaHHS.
3aranpHi TIpaBUiIa BUOOPY IHIAWKATOPY Ta MOOYAOBU KPUBUX TUTpPyBaHHSA. DakTopH,
K1 BIUTUBAIOTh HA CTPUOOK KPUBOT TUTPYBAHHSI.

MeTo KHCIOTHO-OCHOBHOTO THUTPYBAHHS: alUIUMETpIs Ta adKaJiMeTpis.
Metoau OKHCJTIOBAJIbHO-BITHOBHOTO TUTPYBaHHS: MepMaHTaHATOMETPIs,
HomomeTtpis, auxpomMaToMeTpis. MeToau  KOMIUIEKCOMETPHUYHOTO TUTPYBAaHHS.
MertanoxpoMHi iHauUKaTopu 1 BUMOrM J0 Hux. Kowmmiekconu. Meroau
0CaJKyBaJIbHOTO TUTPYBaHHs. Aprenromerpis. Metoau @onbrapaa, Mopa, ®asHca.

['paBimeTpuunuii MeTon aHamizy. CyTHICTh TPaBIMETPUYHOTO aHAI3y 1 MeEXi
Moro 3actocyBaHHs. [IpsMi 1 Hempsmi MeToau Bu3HA4YeHHS. ['paBimMeTpuuHuUi
daktop. Bumoru 10 ocaKyBaibHOL Ta TpaBIMETPUUHOT (HOPMH.

3.4. MeToau po3/IiJieHHS Ta KOHIIEHTPYBaHHS

Knacudikamiss MmetofiB po3auieHHs Ta KoHueHTpyBaHHs. CopOuis. [lepeBaru
copOIiiiHorO0 KOHIIEHTpyBaHHA. Kiacudikaiiss wMexani3MiB copOiii. [3otepmu
copbuii. Bunu copbentiB. Excrpakuis. Knacugikamis eKCTpaliiiHUX CHCTEM Ta
mporeciB. YMOBHM €KCTpakilii HEOpraHiyHUX 1 oOpraHiuHux croayk. KoHcraHnTta
eKcTpakuii Ta  koediuieHT  po3noaury.  Xpomartorpadis.  Knacudikamis
xpoMarorpadiuaux metoniB. OCHOBHI eTanu XpoMmarorpadiuHoro asamnizy. loHHuM
oOMiH 1 10HoOOMiHHA XpoMaTtorpadis. ToHKoIIapoBa Ta marnepoBa Xpomarorpadisi.

3.5. [ncTpymeHTanbH1 METOIU aHATI3Y

MonekynspHa crnektpockoris. CrekTpu mnoriauHaHHsS B Y®- Ta BuAauMIil
007acTi, iX OCHOBHI XapaKTEPUCTUKH, BUKOPUCTAHHS I SKICHOTO Ta KUIBKICHOTO
aHami3zy. Tumm enekTpoHHUX TepexoaiB. 3akoH byrepa — Jlambepra — bepa.
Monsipauit KoedirieHT CBITJIOTIOTJIMHAHHSI, Horo b13UUHMIMI 3MICT.
Cnextpodoromerpuunuii mMeton. Peakiii, siki BUKOPHUCTOBYIOTHCS B (HOTOMETPII.
Bubip ontumansHux ymoB ix mpoBefeHHS. CrocoOM BH3HAYCHHS KOHIICHTpAIlii
pedoBHH. JltominecnienTHu# anani3. [IpaBuno m3epkanbHoi cumerpii. [ndpadepBona
cnexktpockomnis. Tunu konuBaHb. 3actocyBaHHs [Y-criekTpockomii ams i1eHTrudiKamii
CTIOMYK.

AtomHa cniektpockomisi. J>xepena aromizaiii 1 30yxeHHs. Di3UyH1 1 XIMIYHI
npolecu B JpKepenax aromizamii. MeTpoJioriuHi XapaKTepUCTUKH CHEKTPaTbHOIO
aHamizy. AToMHO-eMiciMHMI aHami3. SkicHuM 1 KidbkicHuUM aHami3. KiibkicHa
3aJIEKHICTh MK IHTEHCUBHICTIO CIIEKTPATIbHUX JIIHINA 1 KOHLEHTPAIEIO.

ATtomHO—a0OcopOiitnuii Meron. CyTHICTH MeTOAy, CIOCOOM OTpUMaHHS
MOTJIMHAIOUOTO Iapy aroMiB. YMoBU Yomma. J[Xepena BUNPOMIHIOBAHHA, iX
XapakTepUCTUKu. Tumnm aToMi3aToOpiB Ta iX KOHCTPYKTHBHI OCOOJUBOCTI.
CHeKTpOCKOIIYHI BEIMYMHHU, 3B’S30K MDK IIMMH BEJIWYMHAMH 1 KOHIICHTPAIIIEIO
eJIeMEeHTY B TIpo0i. MOXKIIMBOCTI, TIepeBaru 1 HEJIOJIIKH METOAY, MOPIBHSIHHS HOTO 3
aTOMHO-EMICIHHIM METOJIOM.



EnexTpoxiMiuHi METOAM aHami3y. 3arajibHa XapakTepUCTUKA eNEeKTPOXIMIYHIX
MetoniB. Kiacudikamis. Buaum enexkTpoXiMiyHUX MOTEHIANIB 1 NPUYMHU IX
BUHUKHEHHS Ha MeXl po3noainy pisHux ¢a3. EnekTpoxiMiuHa KOMipKa.
['anpBaHiuHMi  eneMeHT. Tumu  enekTpoiB. YyTiauBICTH 1  CEJIEKTHBHICTD
CICKTPOXIMIYHUX METO/IB.

[Torenmiometpis. BumiproBanns mnoteHmiany. lonomerpis. Krnacudikaris
enexktpodiB. Enexktpomna ¢yHKIiA, KOE(IMIEHT CEISKTUBHOCTI, 4Yac BIATYKY.
[ToreHuiomeTpuyHe TUTPYBaHHA. 3MiHA €JIEKTPOJHOTO TMOTEHIlaly B IMpolecl
tuTpyBaHHsA. CriocoOH BUSBICHHS KIHIIEBOI TOUKH TUTPYBaHHS.

Kynonometpis. 3akonu @apasnes. CriocoOn BU3HAYEHHS KUTBKOCTI CIEKTPHKH.
[Mpsima xynonometpis. IloTeHmiocTaTMyHa Ta aMIEpPOCTATHYHA KYJIOHOMETPISL.
TutpyBaHHS €NEKTPOAKTUBHHMX 1 €JIEKTPOHEAKTHBHUX KOMIIOHEHTIB. Bu3HaueHHs
KIHIICBOT TOYKH TUTPYBAHHS.

BonpsTamrnepomeTpist Ta aMrepMeTpuYHe TUTPYBaHHS. [HAMKATOPHI €IEKTPOIU
1 Kiacudikaiisi BOJIbTAMIEPOMETPUYHUX METOAIB. [lepeBaru 1 HEOMIKH PTYTHOTO
enekrpony. OnepikaHHs 1 XapaKTepUCTHKa BoJibTaMIlepHOi KpuBoi. Ilomsiporpadis.
PiBusinus [nbkoBuya. PiBHsHHS nosnsiporpadiunoi xum lnbkoBuda — ['eiipoBChKOTO.
[ToTenmian miBxBuii. Amrepomerpuune TutpyBaHHsA. CyTb metony. IHAMKaTopHI
CJIEKTPOU. AMIIEPOMETPUYHE THUTPYBAaHHA 3 OJHUM 1 JBOMa IHJIUKATOPHUMHU
MOJIIPU30BAHUMHU €JIEKTpOoJaMu. By KpUBUX TUTPYBaHHS.

Konngykrometpis.  EnexktponpoBinHicTh  po3uuHIB.  KoOHAyKTOMETpHYyHA
KoMipka. [I[puHIIUT KOHTYKTOMETPUYHOTO TUTPYBAHHS.

3.6. MeTpooriuHi OCHOBU XIMIYHOTO aHaJi3y

OCHOBHI METpPOJIOTIYHI XapaKTEPUCTUKU (TIPABUIIBHICTh, BIATBOPIOBAHICT).
Oco0auBOCTI XIMIYHOTO aHai3y [K Mpoliecy BuMiptoBaHHA. [IoxrOKu BUMIpIOBaHb.
CratucTuyHl KpUTepli NEpeBIPKM MPAaBWIBHOCTI Ta BIATBOPIOBAHOCTI pPE3YJIbTaTIB.
CraHgapTHi 3pa3KH.

4. OpranivyHa ximisi

4.1. 3aranmbHi TOJOXXEHHS TEOpeTUYHOi opra”iuHoi ximii. Teopis OymoBu
opraniyanx cnoiayk O.M.byrnepoBa. Tumm ximiyHOrO 3B’SI3Ky  (1OHHHIA,
KOBAJIGCHTHUM, CEMINOJSPHUM, BoaHeBHi). [10pumuzaiiiss aToMHUX OpOiTaNei,
KOBAJICHTHI G- Ta 7-3B’SI3KH.

4.2. Knacudikaiis OpraHiYHHX CIIOJYK, peareHTiB 1 peakmii. [IpuHIumm
HOMEHKJIATypH HACHYCHUX Ta HCHACHUYEHUX BYTJICBOIHIB, ByTJICBOAHEBUX PaTUKAIIIB.
[3omepist opraHiyHUX CHOJYK (CTPYKTYpHA, F€OMETpUYHA, ONTHYHA Ta MOBOPOTHA
130Mepis). [IoHSATTS mpo TN MeXaHI3MIB peaKiliil B OpraHivyHii Ximii.

4.3. Meroau BWAUICHHS, OYMUCTKU Ta 1AeHTU]IKAIll OpPraHiuHUX CIOJIYK.
CnocoOu po3AUIEHHS OpPraHiYHUX PEYOBHH: (QUIBTPYBAaHHS, UEHTPU(PYTyBaHHS,
MepeKpucTami3ailisi, BO3TOHKAa Ta peKTU(iKallis, MeperoHka 3 BOJISHOI Taporlo,
excrpakiis. KomoHouna, ToHKOIIapoBa 1 razoBa xpomartorpadis, iX BUKOPHUCTAHHS
JUTSL pO3JIITICHHS Ta 1IeHTU(IKAIIT OPraHIYHUX CIOJIYK.

4.4, ®i3uyHl KOHCTAHTHU OPTaHIYHUX CIOJYK (TeMmepaTrypu IUIaBJIEHHS W
KUIIHHS, TYCTHHA, MOKAa3HUK 3aJOMJICHHS, MOJEKYJspHa pedpakiis), iX CYTHICTb,
METO/IM BU3HAYEHHS Ta BUKOPUCTAHHS JJIA 1IeHTHDIKAITI].



4.5. Cy4dacHi IHCTpyMEHTaJIbHI METOIM 1IeHTU}IKaLll OpraHiyHuX croiyk: Y,
Y®, AMP cnekTpockorisi, iX CyTHICTh 1 OCHOBHI TapaMeTpH, 110 BUKOPUCTOBYIOTHCS
JUIs 11eHTUdIKaIlli OpraHiYHUX PEYOBHUH.

4.6. OCHOBHI KJIacH Opra”iyHMx croiyk. Ankanu. Homenknatypa, i3omepis
aJIKaHIB, €JIEKTPOHHA Ta MpocTopoBa OyaoBa aykaHiB. OCHOBHI METOJIU CHUHTE3Y
ankaHiB. XiMIYHI BJIACTUBOCTI ajkaHiB. BuibHI panukanu Ta ¢akTopu, IIo
BU3HAYAIOTh iX BIJHOCHY CTaOUIBHICTH. MexaHi3MU BUIBHOPAIUKAIBHUX PEAKIA B
ankaHax. PeakiiiiHa 37aTHICTh Ta BUOIPKOBICTh (PET10CENEKTUBHICTD) MPH PEAKIIsIX
pPaNKaIBLHOTO 3aMIIIEHHS.

AnkeHn, ankiHW, ankamieHdn. HomeHkiaTypa, i130Mepis, €JIeKTpOHHA Ta
POCTOPOBa OyJ0Ba HEHACHYCHUX BYTJICBOAHIB. MeTOMM CHHTE3y AJIKEHIB, aJIKiHIB,
ajlkamieHiB. XIMIYHI BJIACTHBOCTI aJIKCHIB, alIKiHIB, aJlIKajicHIB. MexaHi3M
eNeKTpO(UILHOTO TIPUETHAHHS, PErio- Ta CTEPEOCEIEKTUBHICTh peakiiil Ag.
[IpaBuno MapkoBHUKOBa Ta HWOro cyyacHa iHteprpetailiss. OOepHEHHs OpleHTaIlli
npueaHanHs OpomoBoiHIO (3a Kapamem). 1,2- ta 1,4-npueaHanHs 10 KOH IOTOBaHUX
ankajieHiB. KHCIIOTHI BIIaCTUBOCTI TEPMIHAJIBHUX alleTUJICHIB.

ApomaTtuuHi cnoiayku. HomeHkmatypa, 130Mepiss apOMaTHYHUX —CIIOJYK.
Enextponna OyaoBa OeH30bHOTO Kublig. [IOHSTTS mpo apoOMaTUYHICTh, MPaBUIIO
XIOKKeJIsl, eHeprisi KOH orallii Ta CTYIiHb apOMaTUYHOCT. MeTOoIu CUHTEe3y OeH30Iy
Ta MOro ToMOJIOTiB. XIMI4HI BJIACTUBOCTI apeHIB 1 peakiii eJeKTpoQiILHOTO
3aMmilnieHds. BrummB 3aMiCHWKIB B OCH30JbHOMY KiJBIII Ha 130MEpPHHM CKJana
MPOAYKTIB 1 BUAKICTh PEAKIIIi.

["asioreHonoxifHi BYIJIeBOAHIB. MoOHOrajoreHonoxiaHi amidaruyHoro Ta
apoMaTUYHOTO PsJIB, IX HOMEHKJIATypa, 130Mepisi Ta elekTpoHHa OynoBa. Criocobu
yrBopeHHs 3B’sa3ky C—Hal. XimiuHi BJacTMBOCTI MOHOTaJIOT€HOMOXITHUX:
HYKJI€o(UIbHE 3aMIIIEHHS aTOMIB TajloOTeHIB 1 JAeriaporaioreHyBaHHs. Oco0IMBOCTI
MmexaHi3miB Syl Ta Sn2. Konkypenttis peaxiiiii HykiaeodiapHoro 3amimieHHs (Syl ta
Sn2) ta emiminyBanns (E1 ta E2).

Crouptu Tta denonmu. OmHoaromMHI Ta OaraToaroMHl coupTH 1 (eHomu, ix
HOMEHKJIaTypa, 130Mepis Ta eilekTpoHHa OymoBa. CnocoOu — oaepIKaHHS
TIPOKCUTIOXITHUX ai(haTUYHOTO Ta apOMATHYHOrO PsaiB. XIMIYHI BJIACTUBOCTI
CIIUPTIB Ta (PEHOJIIB.

Kap6oninbhi cnonyku. Enextponna OynoBa kapOOHUIBHOI rpynu. AJbIEriau,
KETOHM, 1X HOMEHKJIaTypa Ta i13omepis. CrocoOu yTBOpPEHHsS KapOOHUIBHOI TpYyIH.
XiMIYH1 BJIACTUBOCTI alIbJICTIIIB Ta KeToHIB. HykineodinpHe npueIHAHHS 10
KapOOHUIbHIN Tpyni Ta oro MexaHi3Mm. Knacudikamis Hyki1eopiIbHUX pEarcHTIB:
ocHoBH JIptoica, ICeBAOKUCIOTH, KpUNTOOCHOBU. KeTo-€HOMIbHA TayTOMEPI .

Kap6onoBi kucnotu Ta ix moxiani. Knacudikamis, HoMeHknarypa, i3oMepis
KapOOHOBHMX KHUCJOT Ta iX MmoxigHux. EnexTpoHHa OyaoBa KapOOKCHIIBHOI IPyIU Ta
KapOokcuiaT-anioHa. MeToau ojiep>kaHHs KapOOHOBUX KUCJIOT. XiIMI4HI BIaCTUBOCTI
KapOOHOBHUX KuCHOT. [loXimHI KapOOHOBHX KHCIOT: €CTEpH, TaJOTCHAHTIIPUIM,
aHTIAPUAN, aMiJHd, HITPUIK. YSBISHHS IIPO MEXaHI3M B3a€MOIICPETBOPEHD
KapOOHOBHX KHCJIOT Ta iX MOXIAHUX, POJb KHCJIOTHOTO Ta OCHOBHOTO KaTalli3iB Ha
MPUKJIAAL peakiliii ectepudikaiiii Ta OMUICHHS.



Hitpocnonyku. Criocobu onep:kaHHsi Ta XIMIYHI BJIACTHBOCTI HITPOCHOJIYK.
Hitpocnionyku, knacudikarilis, HOMEHKJIAaTypa, 130Mepis Ta €JeKTpoHHA Oy/0Ba
HiTporpynu. Criocobu ofep>KaHHs HITPOCHOIYK. XIMIYHI BJIACTUBOCTI HITPOCIIOMYK:
TayTomepist HITPOCIIONYK.

Awminn. Knacudikariis, 13oMepisi, HOMEHKJIaTypa aMiHiB. EnexTponHa OymoBa
aMIHOTpyNH, MpocTopoBa OynoBa amiHiB. CrocoOu CcHUHTE3y amiHiB. XIiMI4yHI
BJIACTUBOCTI amiHiB. [lia30- 1 azocnonyku. EnextponHa OymoBa Ta peakilii cosei
Jia30Hi10.3aranbHi ySBICHHS PO MEXaHI3M Peakiiii a30CIOTydeHHS.

[Nppoxcukucnoru. Knacudikaris, i3o0mMepis, HOMEHKIATypa TiAPOKCHUKUCIIOT.
VSBACHHS MPO CTEPEOXIMiI0 TIAPOKCUKHUCIOT 3 OJHHMM Ta JBOMa XipaJlbHUMHU
HeHTpaMu (MOJIOYHA, sOMyyHa Ta BHHHA KHUCIOTH). 3arajibHi METOAU CHHTE3Y
T1APOKCUKUCIIOT. XIMiUHI BIACTUBOCTI T1IPOKCHKHCIIOT.

Awmi"okucnotu. Kiacudikamis 1 HOMEHKIaTypa aMiHOKHUCIOT. CTpyKTypHI
TUMIA TPUPOJHUX AaMIHOKUCIIOT, CTepeoxiMis 1 KoHdirypauiiHi psanu. Meroau
CUHTE3y aMIHOKHCIJIOT, OCHOBaH1 Ha peaKIlisiX HEHACUYEHUX 1 TUKApOOHOBUX KHUCIIOT.
XiMI4HI1 BJIaCTUBOCTI aMIHOKHCJIOT. Y SIBJICHHS PO NENTUAHUI CHHTE3.

Byrnesonu. Krnacudikamiss 1 HOMeHKiarypa ByrieBoniB. CtepeoizomMepis
MOHOCaxXapuaiB, KOHGITypaliiHi psau, KUIb4acTO-JIaHI[IOroBa TayTOMEPIs, peakilii,
Kl BUKOPUCTOBYIOTHCS [IJISl JIOKa3y HAsBHOCTI Ta po3Mipy IukiIy. Mytaporairis.
XiMi4HI BJIAaCTUBOCTI MOHOcaxapuiiB. Knacudikaris, OynoBa, HOMEHKIATypa,
nucaxapuniB.  LlMKI0-0KcO-TayTOMEpiss BIJHOBHUX JUCaxapuiB 1 BJIACTHUBOCTI,
OB’ 513aH1 3 HEIO.

['ereporukiiydil cnioayku. [’ STHYIeHHI TeTepOUUKIN 3 OTHUM IE€TEPOATOMOM
(bypan, Tioden, mipois), ix OyaoBa, 3aJEKHICTb CTYNEHS AapPOMATHUYHOCTI BiJl
OpUPOAM TeTepoaToMa. 3arajbHl METOAM CHHTE3y. XIMIUHI  BJIACTHBOCTI
I’ ITAYJICHHUX TeTEPOIMKIIIB, peakiii eeKTpopiIbHOr0 3aMillEHHS 1 BIUIUB PUPOIU
rerepoaTomMa Ha OCOOJTUBOCTI X MPOTIKAHHS.

[lecTuuneHH1 reTEPOIUKIN 3 OJHUM rerepoaroMoM. [lipuauH, HOMEHKIIAaTypa
Ta 13oMmepis noximHux. EnextponHa OymoBa mipuauHy Ta ii 3B’S30K 3 XIMIYHUMU
BJIACTUBOCTSAMHU. Peakiii emekTpodinpbHOTO 3aMillleHHS B sSApi mipuauHy. Peaxiii
HYKJI€Oo(UILHOTO 3aMillleHHs1, MeXaHi13M peakinii Ynunbadina.

4.7. BucokomosekysipHi cionyku. Knacudikaris moiaimMepiB B 3aJI€KHOCTI Bijl
MOXO/KEHHSI, XIMIYHOTO CKJIaAy Ta OY/IOBHU JIJAHOK OCHOBHOTO JIAHITIOTA.

[Ipouiecu mosiMepu3arllii, paauKaaibHO-JIAHLIOTOBAa noJiiMepu3aiis. [Ipouecu
HILIFOBaHHS, TUMH 1HIIIATOPiB. 3aCO0M MPOBEJAEHHS PAJAUKAIBLHOI MOJIMepU3allii: B

piBHOBar. PiBHOBara JliHIHA TIOJIKOHJEHCAIlI - YTBOPEHHS IIMKJIB;, BILIUB
TEeMITepaTypH.

BractuBOCTI pOo3unHIB MOMIMEPIB, MPOIECH HAOyXaHHS, TEPMOJIUHAMIKA ITUX
nporieciB. OCHOBHE PIBHSHHS CTaHy IMOJIMEPIB B pO3YMHAX, WOTO aHAI3.
Bicko3zumeTpis K METO]T BU3SHAYECHHS MOJIEKYJISIPHIX Mac MOJIIMEPIB.

XapakTtepucTuka arperaTHuX 1 (ha30BUX CTaHIB MOJIMEPIB, KPUCTATIYHHIMA
dazoBuii ctaH, TerwioBi edekTr (a30BUX MEPEXOJiB, TUMH HAAMOJIEKYISIPHUX



CTpykTyp. D13W4HI CTaHU MOJIMEPIB, TEPMOMEXAHIUHI KPUBI aMOP(PHUX MOJIIMEPIB,
BIUIMB MOJIEKYJISIPHUX Mac.

5. ®DizuyHa Ximisn

5.1.0cHOBHI eTanu Po3BUTKY (PI3UUHOT XiMIi SIK Cy4aCHOI TEOPETUYHOT OCHOBH
ximii. OCHOBHM XIMIYHOI TE€PMOJMHAMIKU. [HTEHCHMBHI Ta €KCTEHCHUBHI NapameTpu
CUCTEMU.

5.2. Tepmonunamiyni mpouecu, ix Buau. llepmmii 3ak0H TEPMOIMHAMIKH.
Tennoemuicts peuoBuH. ExTanemisa. 3akon ['ecca Ta BUCHOBKHM 3 HbOTO. 3aJI€KHICTD
TEIUIOEMKOCT1 BiJ] TeMmmepaTypd Ta pPO3paXyHKH TEIJIOBHX €(EeKTIB peaKIliil.
3acToCyBaHHS MEPILIOTO 3aKOHY TEPMOIMHAMIKH.

5.3.Ipyruit 3akoH TepMOANHAMIKU. PIBHAHHS IpYyroro 3aKOHY TEPMOAMHAMIKU
JUIs. 3BOPOTHUX Ta HE3BOPOTHUX mpolieciB. CaMoI0BUIBbHI mpouiecu. EHTpormis sk
dbyHkuis ctany cuctemu. Di3uyHuit 3micT enTpormii. TpeTiid 3aKOH TepPMOJAMHAMIKHY.
Po3paxyHOk aOCONIOTHOrO 3HAYEHHS EHTPOIi. 3acTOCyBaHHS JPYTrOro 3aKOHY
TEPMOIUHAMIKH.

5.4.XapaktepucTuuHi QyHKIIT Ta iX 3HAYEHHS. 3B 30K MK 3MIHOIO BLIBHOI
eHeprii Ta poOOTOI0 CUCTEMHU. BennuuHu XapakTepuCTUUHUX (PYHKIN SK KpuTepii
YMOB PIBHOBaru Ta CamoJI0OBIJILHOTO Mepediry xiMiuHuX mpoiieciB. PiBasHus ['166ca-
['enpMmrospila Ta #Woro poib B Ximii. XIMIYHHMH TIOTEHIIAJ 1€aJIbHOTO Ta
HelJealbHOro ras3iB. YMOBM PIBHOBard Ta CaMoOJIOBLIBHOIO MEpediry MpoLEciB y
BIJIKDUTHUX CUCTEMAX.

5.5. XiMiuHa piBHOBara. PIBHSHHS 130T€pMH XIMIYHOI peakiiii. 3MiHa €Heprii
['i60ca Ta eneprii ['enbmronpua npu XiMiuHiIM peakiii. Po3paxyHOK KOHCTaHT
pIBHOBarM XIMIYHHUX pEaKIid 3 BUKOPUCTaHHSAM TaOJULb CTAaHAAPTHUX BEIUYHMH
TEPMOJUHAMIYHUX (YHKIINA. 3aJ€XKHICTh KOHCTAHTU PIBHOBAru BiJl TEMIEPATYpH.
PiBHsiHHS 1300apH Ta 130X0pU XIMIYHOT peaKIlii.

5.6. ®a30Bi piBHOBaru. ['eTeporeHHi XiMi4HI PIBHOBAarM Ta OCOOJIMBOCTI iX
TepMoJUHaMiuHOTO onucanHsa. PiBHoBara ¢as. IlpaBuno a3 ['166ca. PiBHsHHS
Knanetipona-Knaysiyca Ta #oro 3actocyBaHHs A0 Pi3HUX (Pa30BUX MEPEXO/IiB.
Hiarpamu cTaHy OJHOKOMIIOHEHTHHMX CHCTEM: CIpKH, BYTJeIio, Boau. Di3uko-
XiMiuyHU# aHam3. Jliarpamu cTaHy JTBOXKOMIOHEHTHHX CHUCTEM.

5.7. Pinkuii ctaH pe4yoBWHH, Horo mnpupona. lloBepxHeBuii HATAT, MHOTrO
3aJIeKHICTh BlJl TEMIEpAaTypH Ta TycTUHU. Po3unuu. TensoBi Ta 00’eMHI epeKkTH npu
YTBOPEHHI pO34MHIB. MexaHi3M po3uyuMHEHHA. PO34MHHICTH Ta3iB B piauHAax.
Po306aBieHi po3uMHM HEEJIEKTPOIITIB, iX BIACTUBOCTI. [meanbHI Ta HeiJlealbHI
po3unHu. THCK HACUYEHOI Mapu PiIKMX PO3UHUHIB. BinxuneHHs Bij 3akony Pays.

5.8. PiBHOBara piauHa-nap B JBOKOMIOHEHTHUX cuctemax. Ckjiaj HaCM4eHO1
napu piakux cywmimed. 3akonu KonoBanoBa.  IloaineHHS pEYOBHMH HUISIXOM
neperoHku. JJucTuisiia noABiMHUX cyMimieil. A3e0TpOIHI CyMillli Ta X BJACTHUBOCTI.

5.9. HeineanpHi po3umHU Ta iX BIACTUBOCTI. TemmepaTypa KHIIHHS Ta
3aMmep3aHHs po3unHiB. Kpiockomist ta eOymiockomis. [Iporiecu, mo maroTh Miciie B
po3unHax: qudy3is, ocMoc.

5.10. Po3umnm enexTpodiTiB. 3actocyBaHHs 3akoHiB Payns ta Baut-I'odda
JUIS  PO3YUHIB  eNeKTpodiTiB. OCHOBHI TMOJIOKEHHS Ta HEAONIKM  Teopii



eJIEKTPOJIITUYHOI aucoranii Appeniyca. [IpuunHM eneKTPOTITHYHOI IUCOLiALIii..
KoHcranTa enexTpoaiTHYHOL Jucollialii, 3akoH po3BeaeHHs OcTBaIba.

5.11. OcHoBHI NOJIOKEHHS Ta HeAOJIKU Teopii [leOas- Xrokkess. AKTUBHICTD 1
Koe(]illieHT aKTUBHOCTI €JeKTpoiiTiB. loHHa cuma pos3umHy. [IpaBmiio craiocTi
ionHO1 cum. Ilepmre, npyre Ta Tpete HaOmmwkeHHs [leOas-XroKKes.

5.12. EnexTponpoBiHICTh PO3YMHIB €JIEeKTpoJiTiB. Iluroma Ta MossipHA
CJICKTpUYHA TMPOBIJHICT, PO3UYMHIB CJIA0KMX Ta CHJIBHUX EJEeKTPOJITIB Ta ii
3aJIeKHICTD BiJl KOHIIEHTpalli. Yuciia nepeHocy Ta MeToAu iX BUZHAYCHHS.

5.13. 3axon HE3AJIEKHOTO pyxy 10HIB Konppayma. Teopis
CJIEKTPOITPOBIAHOCTI CHJTHHUX €JIIEKTPOJIITIB Hebas- Xrokkens-Onzarepa.
Enexkrpodopernununit 1 penakcauiinuii edextu. [IpoToHHMI MeXaHI3M HEPEHOCY
eJIEKTPUKHU B PO3UMHAX €JEKTPOdiTiB. KOHIyKTOMETpHUHE TUTPYBaHHS.

5.14. TanbBaHIiyHUN eneMeHT. Enextpoanuii, nudy3iiiHUI Ta KOHTAKTHHMA
noteHmiamu. Kracudikariiss enekrpoaiB. Tumu  eNeKTPOXIMIYHHMX  JIAHIIOTIB.
TepmoauHaMika rajbBaHIYHOTO ejeMeHTa. [loTeHioMeTpuuHe TUTPYBaHHS.

5.15. IlIBuakicth enekTpoximMiuHoi peakmii. [lonspuszaniss  eneKkTpoiB.
[lepenanpyra. llIBuakicTs peakilii nepeHeceHHs 3apsay. PiBusuusa Tadens.

5.16. Kopozis. Knacudikamis mnporneciB  koposii. IIIBugkicTh KOpo3ii.
MexaHi13MH €IeKTPOXIMIYHOI Ta XIMIYHOT KOpO31i. 3aXUCT BiJl KOPO3ii.

5.17. EnexTpuyHi XapakTEPUCTHKU XIMIYHUX JpKepen cTpyMmy. [lepBunHi Ta
BTOPHMHHI €JIEKTPOXiMI4HI cucTeMu. [[avBHI elIeMEHTH.

5.18. ®opmanbhHa ximiuHa KiHeTtuka. Kinetuka mpocTtux peakmiil. Kinernuni
piBHAHHS. Meroau BU3HA4YeHHS Nopsaky peakuii. CkimanHi peakuii (mOCaigoOBHI,
napaienbHi, 000poTHi). [IpuHIMI He3aneKHOCTI eleMeHTapHuXx ctaaii. Kinetnusi
KpUBI HAKONWYEHHS OKPEMHX TPOAYKTIB Ta BHU3HAYCHHS KOHCTAHT IIIBHIKOCTI.
dortoximiyHl peakiii. 3akoH (oToxiMIuyHOI ekBiBasieHTHOCT! IllTapka-EitHmreiina.
Brniue TemnepaTypu Ha MBHUIKICTH XiMiuHOI peakiii. Enepris akruBarii. PiBHsSHHS
Appeniyca. OCHOBHI TeOpii XIMIYHOT KIHETUKU: TEOPisd aKTUBHUX 3ITKHEHb Ta TEOpis
MEPEXiTHOTO CTaHy.

5.19. Karams3. Karamitnuni peakiiii, iX o0coOJMBOCTI. AKTHBHICTh Ta
CCJICKTUBHICTh ~ KaTamizaTopiB. (OCHOBHI TMPOMUCIIOBI  KaTaJIITHYHI  IPOIIECH.
MexaHi3Mu KaTaliTHYHUX TpolieciB. KiHeTMKa roMOreHHUX KaTaTITHIHUX PEakIliil.
['ereporenni karamituyni peakiii. Ctanli reTreporeHHUX KaTaliTUYHUX MPOIECIB.
AxTtuBoBaHa ajcopOmis. Kinetnuna Ta audysiiiHa o00JacTi  reTeporeHHO-
KaTaJIITUYHOTO Mpolecy.3araibHi yABJIeHI PO GepMEHTATUBHUN KaTai3.

6. KoJsioinna ximist

6.1.TeopeTuyni Ta eKcriepuMEHTaIbHI OCHOBHM KOJIOiIHOI XiMil — cCaMOCTIHHOL
oOnacTi xiMiyHOI Hayku. Pi3HI Tunum knacudikamii AUCHEPCHUX CHCTEM: 32
arperaTHUM CTaHOM JUCIIEPCHOI a3y Ta AUCHEPCIMHOTO CepeIOBUINA, 3a PO3MIPOM
YaCTUHOK, 33 KOHIICHTPAITIEIO TA 1H.

6.2.0cobmuBocTi  diogoOHMX Ta MODUIBHUX KOJOIMHUX PO3YMHIB, IX
BIJIMIHHICTH BiJl PO3YHHIB BUCOKOMOJIEKYJISIPHUX CIOJIYK. ['0JIOBHI HOB1 HAIIPSIMKU Ta
00’exT (MIKpOEMyJbCii, TOHKI TUTIBKM, OI1OKOJIOIAM Ta 1H.), SKI BHBYAIOTHCS
KOJIOITHOIO XIMI€IO



6.3. Teopis  OpoyHiBCHKOro  pyXy. 1i mepekoHIMBe  OOIPYyHTYBaHHS
MPaBUJIBHOTO MaTEPIaiCTUYHOIO CBITOTJISAY, LIO HPHUBEIO 10 YTBOPEHHS Teopii
baykTyallii Ta CIpUsIIO PO3BUTKY CTATUCTUYHOI (PI3UKH

6.4. Metonu oxepxaHHsi aucriepcHUX cucteM. OCHOBHI TOJIOKEHHS TIpH
PO3IIIsIIaHHI TEPMOJAMHAMIKYA YTBOPEHHS HOBOI (ha3u

6.5. ®i3uyHa Ta XiMIiYHA OCHOBA M CYTh MpoIlecy aAcopOllii Ha PI3HUX MEXax
noxainy a3

6.6. OcobmuBI BIACTUBOCTI TOBEPXHEBUX MIApiB, TOBEPXHEBUX SBUII 1
YTBOPEHHSI IOBEPXHEBUX TUTIBOK B JUCTIEPCHUX CHCTEMax

6.7. OcHoBHI1 Teopii afcopOIlil Ta eHePreTUYHI MapamMeTpu aacopOIi

6.8. [loBepxueBo-aktuBHI pevoBuHM (IIAP) 1 ocobmmBocTi iX amcopOmii.
Busnauenns po3mipis 1 popmu Mosekyn [TAP, ski yTBOpIOIOTh MOBEPXHEBY ILTIBKY

6.9.0co06MB1 eneKTpuyuHI BIACTHBOCTI AMCIEPCHUX CUCTEM. BIumB pi3HHX
dakTopiB (KOHIEHTpAIIIl €IEKTPOIIITIB, TEMIIEPATYPH Ta 1HIINX) HA BEJIMUMHY 1 3HAK
CJIEKTPOKIHETUYHOTO MOTEHITIATy KOJOITHUX YaCTUHOK

6.10. 3mouyBanHs 1 po3TikanHs. KpaiioBuii kyT 3mMouyBaHHs. 3akoH FOHra.
CrhiBBITHOIIEHHST MDK poOoTaMu Koresii Ta ajresii mpu 3MouyyBaHHI. PiBHSIHHS
ionpe. Bubopue 3MOuyBaHHS SIK METOJ XapaKTEPUCTUKU MOBEPXHI TBEPAMX TUI
(o utbHUX Ta M10hoOHNX). DroTAaIlis.

6.11. KinbkicHa Teopiss KIHETMKM Koaryisiii, sika Oylia po3BUTa B TpyJax
CmonyxoBcbkoro, Mromiepa 1 dykca 1 oOOrpyHTYBaHHS BIJCTaHl, HAa Ky MOBUHHI
HAOJIM3UTHUCS YACTUHKH, 100 BIAOYJACs iX B3a€EMOJIS

6.12. CTpyKTypOyTBOpEHHs B IUCHEPCHHX cHcTeMax. lIpmpoma KOHTaKTiB
MDK  €JIEeMEHTaMH CTPYKTyp. YMOBM YTBOPEHHS, MEXaHIYHI BJIACTUBOCTI
KOaryJisilIMHUX CTPYKTYP; SBUILE TUKCOTPOIIIi; yTBOPEHHS Ta BIACTUBOCTI I'eiiB

6.13. KomoigHO-XiMi4HI OCHOBM OXOpPOHH HaBKOJHUIITHHOTO CEPEIOBHUIIA.
MeTtoau OYHCTKH MPUPOJTHUX Ta CTIYHUX BOJI, K1 3aCHOBaHI Ha 3MiH1 arperaTuBHOI
Ta CEIUMEHTAIIHHOT CTIMKOCTI TUCIEPCHUX CUCTeM. BUKOpHCTaHHS KOAryssHTIB 1
GbIOKYNISHTIB 1J11 O9MCTKHA Boju. Ouunctka Boau Bif IIAP Ta 10HIB BakKKMX MeTalliB.
Bukopucrtanns miHHOTO (pakiioHyBaHHS Ta MiHOYHOI (roTaii, amcopOuii Ta
10HHOTO OOMIHY

6.14. Emmnipuuni 3akoHoMipHOCTI Ta piBHsHHSA (bipoHa, ['ynbn6epra, TpyToHa,
Kormra), siki xapakTepu3yoTh piakuil ctad pedoBuHHU. CydacHi AOCHIKEHHS 0y10BU
BOJIM: aHaJI13 MOJIeJl BOAM (arperary 3 MOJeKyJ Boju) 3a nonomororo EBM; ananiz
pamianbHUX (QYHKUIA po3noauty piakoi Boau. CTpykTypa BOJIM B TOHKOMY IIapi Ha
MeX1 oy ¢gas Boja-ras

6.15. CyuyacHi ysBJICHHSI PO Npupoay TiapodoOHoi B3aeMoxii. I'iapodoOHa
B3a€EMOJIisl B TUCTIEPCHUX cucTeMax. ['inpodoOHa B3aeMoIisl B aicopOIiiHOMY TIapi
Ta MEXaHi3M aAcopOIlii 13 pPO3UMHIB 3 TOYKH 30py YSABIECHb MPO TiIpoPoOHy
B3a€MOJIII0

6.16. KomoigHo-ximMiuHi 3akoHOMIpHOCTI MbK(pa3sHux B3aemoniii I[IAP B
0araToKOMIMOHEHTHUX CHCTEMaxX B yMOBaX ICHYBaHHS Ta BUHUKHEHHS (Hha30BHX
YTBOPEHb (CympamoJIEKyJISIPHUX  acoIllaTiB, HAHOCTPYKTYPHUX YTBOpPEHb 13
KOHTPOJILOBAHUMHU KOJIOTTHO-XIMIYHUMU BIACTHBOCTSIMH )



6.17. IloBepxHeBa akTHBHICTH Ta aacopOuis konoigHux I[IAP. T'igpodinbHO-
mnodutbHuM  Oamanc. [NapodunbHo-mnodiasHe, TiApodUIbHO-0Je0hIbHE Ta
a7ICOpOIIIMHO-MIIEIIpHE EHEpPreTUYHE CIIBBIAHOIICHHA. MIIEIOyTBOPEHHS Y
po3unnax [TAP. BynoBa mpsmMux Ta OOEpHEHUX Mille] MPHU Pi3HUX KOHIICHTPAIlisSX
[TAP

6.18. SBuma comrobimizamii (KOJOiIHE PO3YMHEHHS OpPraHIYHUX PEYOBUH B
npsMux Mminenax). ComroOimizamiss B HEBOJHUX CepeloBUINAX. 3B’S3yBaHHA 1
MILESIPHUAN KaTais3.

7. Meranoopraniuyna ximis

7.1. 3B'130Kk MeTan-kapOOH SIK OCHOBHA XapaKTEPHUCTHKA METaJOOpTaHIYHHUX
CHOJYK: CTYMiHb MOHHOCTI 1 KOBaJEHTHOCTI 3B'si3kiB C-M 1 iX BIUIMB Ha OYyIOBY 1
peaxuiifiHy 34aTHICTh METAJIOOPraHIYHUX CHOJYK. BIuiMB momsipu3anii opraHiqyHHX
dbparMeHTiB 1 moJyispu3allii MeTally Ha CTPYKTYpY CHOJyK. o-Jliranmau, jiranav m-
JIOHOPHOTO 1 T-aKIIENTOPHOTO THUMIB, X KJIacu]ikailis 1 HOMEHKIIATypa.

7.2. OCHOBHI CHHTETHYHI IMJAXOAU 10 OACPKAHHS METAJIOOPTaHIYHUX CITOIYK
HETepeXiIHUX METaIIB, iX XIMIYH1 BIACTUBOCTI, 3ACTOCYBaHHS.

7.3. MetasioopraHiydi CHONyKH Tepexiguux MetaniB. [lpaBuio 18-Tu
BaJICHTHUX e€JIeKTpoHiB. Kiacudikailiss MeTanoOpraHiyHUX CIHOJYK MepexiTHUX
METajiB 3a TUIOM JiranjiiB. 6-JloHopHi jiranau: B3aemojis 6-3B's3kiB C-H, C-C 3
NEepeXiTHIMH MeTajaMu. 6-J{OHOpHI-T-aKUENTOpHI JraHaAu. AJKEHUIbHI, apWIbHI,
QJIKIHIJIBHI, KapOEHOBI, KapOIHOBI KOMIUIEKCH. 6, -/{OHOpHI-T-aKIENnTOpHI JITaHAH.
ANKEHOBI, aJUICHOBI, aJKIHOBI KOMINIEKCH. KOMIIEKCH IHMKIIYHUX T-JIraHIiB.
[ukmoneHTaal€HIIbHI Ta 0€H30IbH1 KOMILIEKCH.

8. CynpamosekyasipHa Ximist

8.1. CraHoBNEeHHSI Ta PO3BUTOK CympaMojekyisapHoi ximii. OO’exktH Ta
KOMITOHEHTH CYNPaMOJIEKyIIpHUX cucTeM. OCHOBHI QyHKIIIT CympamMoeKyl.

8.2. Ilpupona cynpaMoyIeKyIIpHUX B3a€MOJIIN: KOOPIMHAIIIHI, 10H-10HHI, 10H-
JATIOJBH1, TUTIOb-IUIOJNIbHI, BOJHEBI, KaTIOH-TT, TT-T-CTEKIHT, BaH-JEP-BaaabCOBI.

8.3. OcHoBHi  kjacu  jiraHgiB-peuentopiB.  Ilomanan.  Kpayn-etepu.
Kpunrangu. Huknogexcrpunu. Cpepannu. Kasitanau. Kapuepanau. I'erepokpayH-
ectepu. Kamikcapenu.

8.4. Cynpamonekynu. Kowmmiekcn Tummy «xassiH-TicTb». XeNaTHUHW Ta
Makporukiiuyaui edpextu. Katenanu. Porokcanm.

8.5. CympamonekynsipHi ancamb6ii. Minenn, Be3ikynw, MeMOpaHu, piaKi
Kpuctanau. TBep/il crioyyku BKIIOYeHHs. KiaTpaTu Ta iHTepKaJATH.

9. Hamnoximis
9.1. OcHoOBHI KJIacu HAHOPO3MIpHUX cHUCTeM. KapOOHOBI HaHOCTPYKTYpH
(pynepenu 1 HanotyOku). KommakTHi HaHOCTpYKTypoBaHi Matepianu. [lopomikosi
HaHOMaTepiasii. HaHomarepianu Ha OCHOBI OpraHiyHMX pedoBUH. KBaHTOBI
HAHOCTPYKTYPH P13HOI PO3MIPHOCTI.



9.2. ®i3uuHl Ta XIMIYHI METOAU CUHTE3y HaHOMOPOIIKiB. KommakTtyBaHHS
nopomkiB. IlmiBkoBi  TexHosorii. TemmuaTHuUN CUHTE3 HaHOMAaTepiamliB 1
HAHOCTPYKTP. 30J1b-T€JIb METO/1 Ta HOro Moaudikaii.

9.3. biosoriuai HaHomartepianu. Ilpukiagy HAHOCTPYKTYP B IKHUBHX
opranizMax. KicTku Ta 61070T14HI HAHOKOMITO3HUTH.

9.4. Metoau  JTOCHIDKEHHS  HAHOPO3MIPHUX  CHUCTEM:  MIKPOCKOIIIYHI,
CIEKTPOCKOMIYHI, T paKIIiiHI.

9.5. ®i3uko-xiMiyHI  OCOOJMBOCTI  HAHOCTPYKTYPOBAaHHMX  MaTepialiB.
Eneprernunuii cran mnoBepxHi. TepmoanHamiuHi QyHKIii moBepxHi. Kinetwuni
OCOOMMBOCTI MPOTIKAHHA XIMIYHHUX TMPOLIECIB HA TMOBEPXHI HAHOYACTHHOK.
TepmoauHaMiuHi Ta KIHETHYHI OCOOJIMBOCTI TOBEIIHKYA HAHOYACTUHOK. HaHokaraiis.

9.6. PosmipHi edexTu. Brus po3mipy 4aCTHHOK Ha OCOOJIMBOCTI iX XIMIYHHUX
BJIACTUBOCTEN 1 peakiliiHy 31aTHicTh. [IpobOiiemMu CTIMKOCTI HAHOYACTHMHOK 1 iX
acoIriatiB; (haKToOpH, 0 0OYMOBIIIOIOTH CTAOIBHICTb.

9.7. ®i3uyH1 0cOOIMBOCTI HAHOOO €KTIB. HamiBpoBITHUKOBI HaHOMAaTEpiajy.
HanokoMmmo3utHi Marepianu. 3arajibHl METOJU OTPUMAHHS HAHOKOMITIO3HUTIB.
MarsiTHi HaHOMaTepiau.
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3. KPMUTEPII OLIHIOBAHHS ®AXOBOI'O ICITUTY
3MICT TECTOBHX 3aBAaHb BU3HaueHO [Iporpamoro paxoBoro icnuty Jjisi BCTYMIy
Ha HaBYaHHS IS 3JI00yTTS TPETHOTrO (OCBITHHO-HAYKOBOT'O) PIBHS BMINOI OCBITH 3a
cnemianbHicTIO E3Ximis OIl Ximis Ha OCHOBI cTymneHsi Mmarictpa (OCBITHBO-
KBaJTi(DiKaIHOTO PIBHS CHEIIaJICTa).

Tect nns paxoBoro iCOUTy CKIAIAEThCS 13 3aBJaHb 3 BHOOPOM OJHi€l
npaBuibHOI Bignosini (T3 3akputoi popmu). 1o KOKHOTO 3aBIaHHS MOAAHO I1’ATh
BapiaHTiB Bianosiaei (A, b, B, I', [1), 3 skux oauH NpaBUILHUN.

3aranbpHa KUIBKICTH 3aBAaHb TecTy — 50,
3aBmaHHsa 3 BUOOpPOM OJHI€T MPAaBHJIBHOI BIAMOBIAlI OuLiHIOEThCA B 0 abo 2
TECTOBUX OaJIiB.
Pesynbrar ¢axoBoro BUMpPOOOBYBaHHS OIIHIOIOTH 3a Imkanoio Big 0 mo 100
OaiB:
0 — 59 He3aq0BIIBHO;
60 — 74 3a10BLIBHO;
75 — 89 nobpe;
90 — 100 BiZMIHHO

Kpurepii oniHroBanus icnurty 3a ¢paxom

T3 i3 BUOOpOM OHi€l NPpaBWIBLHOI BiANOBIAi KinbkicTs
OaJiB
o HenpaBuiibHa BiIIIOB1/Ib, 400 BKa3aHO OLIbIIIE OHIET )
BI1AIOB1A1, 00 BIAIIOBIIL HE HAJAHO 0 6anis
o« IlpaBuiibHA BiANOBIIb 2 6amm
o MiHIMaQJbHA KUIBKICTh TECTOBUX OalliB, sIKa Ja€ MpaBO HA 60 Gaip
y4acTh B KOHKYPCHOMY B10OpI1
e MaKCHMMalbHa KUIBKICTHh OaiiB, SKy MOXHa Habparw, _
PaBUJILHO BUKOHABIITN BC1 3aBIaHHS TECTY 100 6anis

[Tix gac mpoBeeHHS BCTYITHOTO BUMIPOOYBAaHHS HE TOMYCKAETHCS KOPUCTYBAHHS
€JIEKTPOHHUMM MpUJIaJlaMH, MiAPYYHUKaAMHU, HAaBUYAJIbHUMHU MOCIOHUKAMHU Ta 1HIIUMHU
Marepianamu, KO e HenepeabaueHo pimeHHsM llpuiimanbHoi KoMmicli. Y pa3si
BUKOPUCTAHHS BCTYIMTHUKOM I 9ac BCTYITHOTO BHIPOOYBAHHS CTOPOHHIX JDKEpes
iHdopmarii (y TOMy 4YHCHI TiJKa3KW) BIH BIJCTOPOHIOETHCA BIJl y4yacTi Yy
BUNIPOOYBAaHHSX, TPO IO CKIATAETHCS aKT, B SKOMYy (axoBa arecTaiiifHa KOMicCis
BKa3ye MPUUYWHY BIJICTOPOHEHHS Ta 4ac. Y pa3l BUKOPUCTAHHS 3a00pPOHEHUX JDHKEepes
a0ITypieHT, HA BUMOTY wieHa (axoBoi aTeCTaIiitHOI KOMICIi, 3aJIUIae ayIuTOPIO Ta
OJIEpPKY€ 3arajbHy HYJIbOBY OIlIHKY.

BerynHuk Mae mpaBo MojaTH MUCHMOBY ameisIiio OO0 €K3aMeHalliHOol
OLIIHKK (KUIbKICTh OalliB), OTPUMAHOI Ha BCTYMHOMY BUIIPOOYBaHHI. Amesiis
NOJIa€ThC MHUCHbMOBO Yy BUIVISIAL 3adBM Y JOBUIBHIA (opmi Ha 1M’ TOJIOBU
[TpuiimanbsHoi komicii OHY imeni I. 1. MeuHnukoBa. AnensiiiiHa 3asBa MOJA€ThCS
BCTYITHUKOM OCOOUCTO 3riJIHO 3 I[lojokeHHsIM TMpo anesiiiHy KoMicito O1echbKoro



HallioHaJIBHOTO YHiBepcuteTy imeHi 1. [. Meunukosa. [IpeameTom amensiiii Mmoxe OyTu
TIJIBKU OILIIHKAa 3 BCTYMHOIro BumpoOyBaHHs. He posrmsparoTbes amessii, moaaHi
HEBYACHO 200 3 OPYIICHHSIM MPOIIeTypy TTOJaHHS.
BerynmHuky, ski He 3’SBUJINCh Ha BCTYIMHE BUIPOOYBaHHA 0€3 MOBaXHUX
NPUYUHY 3a3HAYCHUH 3a PO3KIANOM dYac, N0 y4acTi y TOJANbIIUX ICIIHATaxX Ta
KOHKYPCHOMY B100p1 HE TOMYCKAIOTHCS

I"onoBa npeaMeTHOI KOMICIT, "
J.X.H., TIpodecop P.€. Xoma
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