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3AT'AJIBHI NIOJIOKEHHA

@®axoBuil ICOUT — (opMa BCTYNMHOrO BUIPOOYBaHHA, MJII KOHKYPCHOTO
B1100py 0Ci0 AJid 3400yTTS CTYyHEHs MaricTpa, Kl BCTYNalOTh HA OCHOBI 3/100yTOT0O
CTyneHs OakanaBpa, MaricTpa (OCBITHbO-KBaJi()iKaIMHOTO pIBHSA CHeIianicTa).
Opranizaiiss Ta IPOBEIEHHS BCTYNHOIO BUIPOOYBaHHS BIAOYBA€TbCS y MOPSIKY
BU3HaueHoMy [lopsiakom npuiloMy Ha HaBYaHHS JJIs 3A00yTTA BUIIOT OCBITU B 2025
polii 3aTBepP)KEHOMY Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Big 10 mororo
2025 poky Ne 168 Ta 3apeectpoBaHoMy B MiHICTEpCTBI I0CTULIT YKpaiHu 26J10TOr0
2025 poky 3a Nel5/41360 ta IlonoxkeHHio mpo TpuiiMaibHy KoMmicito OaechKOro
HaI[lOHAJIbHOTO YHiBepcuTeTy iMeHi . [. Meunukoga.

Mera BcTynHOro BUIpOOyBaHHS 3a cnewianbHicTio E3 XiMmis nepesipka
30amHOCMI 00 ONAHYBAHHS OCBIMHBLOI NPOCPAMU OPY2020(MAICMePCbK020) pi6Hs
BO na ocnosi 3006ymux paniue komnemenyiil.

Bumorn 1o  piBHA  MmATOTOBKM  3/100yBadiB:  BCTYIIHUK  TTOBUHEH
IPOJICMOHCTPYBAaTH JOCTaTHIA pPiBEHb C(POPMOBAHOCTI OCHOBHMX KOMIETECHIIMN,
BuzHaueHux Cranmaprom BO cnemiansHocTi E3 Ximis B pe3ynbTrari  OCBO€HHS
daxoBux HaByanbHUX auciuiuii 3a OIIIl damaneBrryna Ximis OakalaBpChKOTO
piBusa BO.

®dopma (HhaxoBOro iCIUTY — TECTYBAHHS.

[TinroroBka mporpamMu (axoBOro iCHHUTy, Po3poOKa TECTOBUX 3aBJaHb Ta
IIPOBECHHS ICTIUTY 3AIMCHIOETHCA ()aXOBOK aTeCTalliifHOI0 KOMici€ro (akyabTeTy
ximii Ta papmartii (raxaz Ne 420-18 6io 28.02.2025 p.).



1. SMICT ®AXOBOI'O ICIIUTY

DAPMALHEBTHYHA XIMISA

3arajbHi NPUHUUNKA BHU3HAYEHHS TOTOXKHOCTI JIKAPCHbKUX PEYOBHUH.
dDi3ryHl METOAM BCTAHOBJIEHHS TOTOXKHOCTI. XIMIYHI METOAM BCTAHOBJIEHHS
TOTOXHOCTI HEOPraHIYHUX JIKAPChKUX PEUOBMH: pPEakKlli OCaJKyBaHHS, OKHCHO-
BITHOBHI pe€akIli, peakilii po3kjiaay Ta HeuTpanizauii aHioHIB. BumpoOyBaHHsA Ha
YUCTOTY Ta NPUILYCTUMI MeXl JOMINIOK. JIOKyMEHTH, 1[0 perjJaMeHTyIOThb
TOCIIPKEHHS! SIKOCT1 JIIKAPCHhKUX PEUOBHUH.

Meronu KUIBKICHOTO BHU3HAYEHHS JIIKAPCHKUX PEYOBUH: TpaBIMETPUUYHUM,
TUTPOMETPUYHI, Ta30METPUYHUNA Ta €JEeMEHTHUH. bIioNoriyHi MeTroau aHamizy.
Di3uKO-XIMIYHI METOJIA aHAIII3Y.

CtaOuIbHICTh Ta TEPMIH 30€epiraHHs JIKapchKuX pedoBHH. CTaOUIBHICTD —
¢dakrop saxocti. Pi3MYHI 1 XIMIYHI TPOLECH, L0 MAIOTh Miclle mnpu 30epiraHHi
mikapcbkux peuyoBuH. Illnsaxu BupimenHs crtabuibHOCTI. Tepminu 30epiraHHs
JKapChKHUX 3aCO0I1B.

JlikapchbKi pe4OBMHHM HEOPTAHIYHOT 0 MOXOMKEHH S

Jlikapceki peuoBuHH, noxinHi enxemenTtiB VII rpynu nepionnunoi cucremu /1.1
MeneneeBa: JiKapchKi 3acO0HM TaJIOTeHIB Ta TAJIOTEHIIIB.

JlikapchbKi pedoBUHH, TTOX1IHI eneMeHTiB VI rpynu niepioguunoi cuctemu J1.1.
MenpeneeBa: KuceHb, MEPEKUC BOJHIO Ta WOTO MpernapaTH, HaTpito Tiocyabdar, Bojia
OYMIIIEHA Ta BOJA JUIS 1H €KIIH.

Tema 3. Jlikapchbki pEeYOBHHH, MOXIAHI €JIEMEHTIB V TpyNHu NEPiOAHUIHOL
cucremu J[.I. MenneneeBa: mikapchki 3aco0u a30Ty (PO3YMH aMiaky, a30Ty 3aKHC,
HATPII0 HITPUT), MHII AKY (MHII SIKOBUCTHH aHT1APHI).

Jlixapchki  peuoBuHM, mnoxigHi IV  rpynu mnepioguunoi cucremu 1.1
MenneneeBa: Jlikapchbki 3acobm  Byrienip (Byrumis aKTHBOBaHE, HATPIIO
rigpokapOoHar).

Jlikapceki peuoBunu, mnoxigHi III rpymum mnepioguunoi cuctemu JI.I.
MenneneeBa: 3acobu Oopy (OopHa KHCIIOTa, HATpi0 TaTpaboparT), aIrOMIiHIIO
(amoMiHIIO TIAPOKCHT).

Jlikapceki pedoBunm, moxigHi Il rtpymum mepiogmunoi cuctemu 1.1
MenneneeBa: JKapchKi 3acO0M KalbIilo (KalbIlil0 XJOPUI, Kalbliio Cyiabdar),
MarHiro (MarHiro OKHC, MarHil0 KapOOHAT OCHOBHHM, MarHilo cyibdar), Oapiro
(6apito cynbdar), mMHKY (IIMHKY OKHC, ITUHKY Cyibdar), PTYTi (PTyTi AUXIOPHUI,
PTYTi OKHC KOBTHUH, PTYTi aMiOXIOPHU).

Jlikapceki peuoBuHH, oxifgHi | rpynu nepiognunoi cuctemu J1.1. Menneneena:
mikapceki 3acobum  wmimi (Mimi cynedar), cpibma (cpibma HITpaT, KOJIAProI,
MPOTApro).

Jlikapebki  peuoBuHH, mnoxigHi VIII rpynu mnepioguunoi cuctemu [JI.1.
Menneneena: nikapchki 3acobu 3aiiza (3aini3o, 3aniza (II) cynedar).



AutipaTHyHi crIOIyKH

Knacudikanisa. 3aranpai cnocodu ananizy. BusHaueHHs (i3MYHUX KOHCTAHT
OpraHiYHMX PEYOBHH I MIATBEPUKEHHS TOTOXKHOCTI Ta BIJHOCHOI YHCTOTH.
XiM14H1 METOAU AOCIIKEHHS, aHai3 32 (yHKIIIOHAIBHUMU IPYIIaMHU.

Anipatuyni cnonyku. Ilapadinum Ta iXx ramoreHomoxinHi: mapadiH, Macio
Ba3eJIlHOBE, XJIOPETU, XJ0podopmM, iogodhopm.

[ToxigHi crnupTiB. 3B 30K MK Oyn0BOIO Ta (papmakoyioriuHoro giero. Croupt
€THJIOBUM, TIIILIEPHUH.

Coni kapOOHOBHUX KHUCIIOT: KaJilo alleTar, Kajablil0 [NIIOKOHAT, HATPIIO LUTpPaT,
KaJIBIIIIO JIAKTaT.

AMIHOKHCIIOTH XUPHOTO PSAY: KUCIOTa TIJIIOTaMIHOBA, aMIHAJOH, METIOHIH,
LIMCTEIH, METUJILIMCTEIH.

[IpocTi edipu (erepu): mietusoBuit erep, aimeapon. CkiagaHi edipu (ectepu):
HITPOTJILIEPUH, EPIHIT.

[ToximHl anpaerimiB. 3B'S30K MDK OynOBOIO Ta (HapMaKOJIOTIYHOI I€I0.
Po3uun dopmanperinay, rekcaMeTHICHTETPaMiH, XJIopaI-TijparT.

ApOMATHYHI Ta TeTePONHKJ/IIYHI CIIOJIYKH

Apomatnuni cnonyku.llpenapatu rpynu  ¢deHomiB:  (eHON, pe3opluH,
dbenondranein. ApoMaTuyHi KHUCIOTH Ta iX coOJi: OCH30ifHA KHUCJIOTa, HATPIIO
OeH30aT, KHCJIOTa CAIIIIUIIOBA, HATPIIO CATIIIUIATH.

IToxiaH1 camIUIOBOI KMCJIOTH: KUCIIOTA alleTHICAIIMIOBA, METHICAIIIIIAIAT,
dbeHiIcaminuIar.

[MoxiaH1 n-amMiHO(EeHOTY: napareTamor, dbeHareTiH. [ToxigHi
JTieTUIaMIHOAIIETAaHUTIAY:  TPUMEKalH, KcWKaiH  (JIi70KaiH). [Moximui  11-
aMIHOOEH30MHOI KHCJIOTH: aHECTE3WH, HOBOKAiH, JUKATH, HOBOKaiHaMI1I.

JlikapchKi TIpemapaTd  TPynud  CyJb(OKHCIOT apoOMAaTHYHOTO psIay —
cynbdaninaminu: Crpenrtonui, cyiabbauui-HaTpii, ypocyibdaH, HOpCyIb(azo,
cynbdaieH, dranazon, €Tazoll, cynbdaauMes3uH, cynb(aaTuMeTOKCHH,
cynbdarnipuaazud, OaKTpUM.

JlikapchKi pEYOBUHU TETEPOITUKIIIYHOTO PSTY.

JlikapchKi peYOBUHHU, MOXIMHI S-uneHHUX TeteponukiiB. Iloximai dypany:
dbypanunin, dypazaninon, ¢ypamonin. [loximai mipa3oily: aHTUIIPUH, aHAJBIIH,
oyraxion. [ToxinHi iMiga3ony: kiodenid, METPOHIIA30], MEPKa30JILI.

Jlikapchki pedoBWHU, MOXiAHI 6-uleHHUX TerepouukiiB. [loximHi mipuauny.
[Toximai mipuauH-3-KapOOHOBOT KHCIIOTH: HIKOTHHOBA KHCJIOTa, HIKOTHHAMI,
HIKOTHH, JIUCTHJIaMiJ HIKOTHHOBOI KucjaoTH. [loxigHi minmepuauHy: HIpoMeIon,
nuKIomoia, mipineH. [loxigai mipuanHy. B3aeMo3B's130k MK O10JOTIYHOIO TI€IO 1
CTPYKTYporo B psai OapOitypariB. bapOitan, ¢enobapbiran, eramiHai-HATPIMH,
reKCeHas, TIOMEHTaNI-HaTpii, OeH3zoHam. [loXimHi ypamuioy: METHII ypauui, Kaiiro
opotar, propadyp.

JlikapChbKl PpEYOBMHHU, TIOXIAHI KOHJECHCOBaHUX TeTeponukiaiB. [loximHi
deHoTIa3iHy: AUNpa3vH, aMiHA3WH, HOHAXJIO3WMH. 3B 30K MK OYI0BOIO 1 AI€I0
3aJIE’KHO BiJl 3aMICHHKIB 1 XapaKTepy 3B S3KY.



[loxigHi OeH304la3enmMHy — TpPAHKBUII3aTOpU. BIUIMB 3aMICHUKIB Ha
(dhapMakoJIOriuHy_aKTUBHICTh. XJIOPA1a3eMOKCU/I, TUa3enam, OKkcazernam, HuTpa3enam,
deHazemnam, rigazenam.
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SAT'AJIBHA XIMIA

TeopeTryHi OCHOBHM HeOPraHiYHOI XiMil

[Ipenmer i 3amaui HeopraHiyHoi ximii. [IInsxu po3BUTKY HEOpraHidHOT XiMii B
VYkpaini.

1. BynoBa ejleKTPOHHUX 000JIOHOK aTOMAa

Cxmannicte OymoBu aroma. Po3BuTok BYeHHS mpo arom. HaiiBakmusimri
¢i3uuHi Ta XIMIYHI BIAKPUTTS, SKI MIATBEPUKYIOTh CKIaJHY OyJ0BY aroma. ATOMHI
criektpu. Cnektp atoma BojHto. Cepii Jlaiimana, bambmepa, bpekera, Ilamiena,
[lbynna. Pisasaus bansmepa-PinGepra. [lesxi ysBnenHs npo OyaoBy atoma. Teopis
Pezepdopna.

KBanrtoBa Teopist 6ynoBu atoma. Teopist bopa. [loctynatu bopa. bopiBchkuii
paziyc, WIBUIKICTh PyXy €JEKTpOHA, EHEpris cTaHy ejekTpoHa. EHepreTuyHi piBHI
OCHOBHOTO Ta 30y/keHoro ctaHiB. CrekTp aroMa BOAHIO 32 bopoM. @13u4HMIT 3MICT
ctanoi Pigbepra. Enepris 1oH13a1tii.



Bekropna moznens atoma. Po3Butok teopii bopa. Edextu 3eemana 1 llltapka.
Vsapnenns 3omMmepdenbaa. BekTopHI minxoaw OmuCy CTaHy €JIEKTpOHAa B aTOMI.
VsBneHHs npo opOiTajgbHe, MarHiTHe 1 ciiHOBe KBaHTOB1 yucia. [Ipunuun [Taymi.

KBanToBO-MexaHIyHa Mojenb aroma. KopnyckyasspHO-XBHIIBOBI BIACTHBOCTI
¢orona. PiBusnusa [Inanka, Elnmreiina. OCHOBHI MOCTYJaTH KBAHTOBOI MEXaHIKH.
PiBusinns e bpoitns. XBUIbOB1 BIaCTUBOCTI ellekTpoHa. [I[puHIMN HEBU3HAUECHOCTEH
I'eiizenbepra.

PiBustnust Ulpeninrepa. XBunboBa QyHKIIA. DI3UYHUI 3MICT XBUIBOBOI
¢ynxkuii. BucnoBku 13 piBHsaHHs Hlpeninrepa.

Atom BoaHio (KBanToBO-mexaHiunuii omuc). [lonsipHa cuctemMa KOOpJIMHAT.
PagianbHa ckimamoBa XBWIIBOBOTO PiBHSHHS. 3aJ€KHICTh paaiajdbHOI CKJIAIOBOI Ta
HMOBIPHOCTI pO3MOALTY BiJl KBaHTOBUX ymcen. KyToBa ckiasoBa XBHIbOBOT (DYHKIII.
[onsapui aiarpamu. Bysnosa nmosepxHs. s, p, d, f — AtromH1 opOirtasi.

baratoenexktponni atomu. [lopsaok po3nonidy €IeKTPOHIB MO €HEPreTHIYHUM
piBHaM 1 migpiBHaM. [IpaBuno KneukoBcekoro. [Tpuniun [aymi. [IpaBumno 'ynna.

2. Ilepionnunnii 3akon [{.I.MenneneeBa. Ilepioguuna cucrema ejieMeHTIiB

[lepionnunuit 3axkoH J[.I.MennaeneeBa, sk OCHOBa PO3BUTKY HEOPraHIYHOL
ximii. Tlepmri cipobu cucremaru3aiii eixeMeHtiB. [lepioguunuii 3akoH. Ilepionguuna
cucreMa enemeHTiB. CydyacHi ¢popMH MepioguIHOT cucTeMH. PO3BUTOK MEepioUIHOTO
3aKOHY.

[lepioguyHicTh BIACTUBOCTEH eleMeHTIB. DI3UYHUN 3MICT NEPIOJUYHOTO
3akoHy. Enextponi ananoru. IlepiogudHicTh (Pi3MUYHMX Ta XIMIYHUX BJIACTUBOCTEH
eneMeHTiB. EHepreTMuHi XapakTepuUCTHKM aromMa. BTopuHHA Ta BHYTPIIIHS
NEePiOANYHICTb.

3. XimiuHuii 3B'130K Ta BaJICHTHICTH

Meron BaneHTHHX 3B's3kiB (MB3). Po3BuUTOK ysiBI€HH NMpPO BaJEHTHICTH Ta
ximMiuHui 3B's30k. KpuBa moBHOI  eHeprii it Mosiekynd. Mojekyia BOJIHIO 3a
meronom I'eittiepa-Jlongona. BaneHTHICTH eneMeHTIB 3 Touku 30py MB3 (cminoBa
TEOpis BaJIGHTHOCT1). J[OHOpHO-aKIEeNTOpHUN MEXaHi3M YTBOPEHHS KOBaJIEHTHOTO
3B'A3KY.

OCHOBHI XapakTEPUCTHUKW KOBAJICHTHOTO 3B'sI3Ky. JlOBXKWHA, €HEprii, KyT
3B's13ky. HacuueHnicte koBaneHTHOro 3B'si3ky. [lomspuzariiss XiMidHOTO 3B'SI3KY.
[lonsapuzariss i0HIB Ta Mojekyn. HampaBrieHicTh XiMiYHOTO 3B's3Ky. BusHaueHHs
MIPOCTOPOBOi KOH(DIiryparlii MOJEKyJad 3a METOJIOM BIIIITOBXYBaHHS €JICKTPOHHHX
nap (merox ['eminci). [ToHATTS mpo ribpuan3aIlito aTOMHUX OpOiTaNIeH.

Bunu ximigHoro 3B's3ky. XapakTEepUCTUKH THIMIB TEPEKPUBAHHS AaTOMHHUX
opGitaneil. o-,m-,0-38's3ku.  Monmit  3B's30k. HeBanmeHTHi TummM  3B'S3KY.
MixmolekynsipHa B3aeMoisi. MeTaneBuii, BOJHEBUN 3B A3KH.

OcuoBu Meroma wmonekymsipaux opOitameir (MMO). ITlonstrs mpo
MosIeKyisipHy opOirane (MO). JIBomentpoBi Ta OararornenTpoBi MO. IlomoxeHHS
MMO. 3B's3ytoui, aHTU3B's13ytoui Ta He3B'sizyroul MO. IlpaBuna nmodymosu MO.
Enepreruuni giarpamu. [lopsnok 38's3Ky.

Onuc romosiiepHuX 1 rereposiaepHux wmoiekynl 3a MMO. Enepretuuni
miarpaMud IS JBOXaTOMHUX TOMO-, TETEpOSIEpHUX MOJIeKyd. [ ereposimepHi



monekynu HF, NO, CO. [3oenekTpoHi yacTuHKU. bygoBa Ta peakiiiiHa 31aTHICTb
MOJEKYd. 3arajibHi MigXoau omucy OararoaroMHux wmoiiekyl. Cucrema MO mis
BeH..

4. KoopauHauiiHi cloiyku

OcHoOBHI BU3HauYeHHs KoopAuHaIiiHoi ximii. Koopaunariiiina teopist Bepnepa.
Jliranau y KoopAMHAIIWHUX cronykax. HoMeHkmaTypa KOMIUIEKCHUX CHOJIYK.
[3oMepist KoopAMHALIHHUX cOAyK. PiBHOBara y po3unHax KOOpAMHALIMHUX CHOJYK.
PO34MHHICTB 1 KOMIUIEKCOYTBOPEHHS.

XIMIYHUH 3B'SI30K B KOOPJAMHALIMHUX CIIOyKaX. EnexTpocTtaTuyHi ysBICHHS.
Meton  BajmeHTHux  3B's3kiB (VsBiuenHs  [lomssi). 30BHINIHBO-  Ta
BHYTPIIIHBbOOPOITANBHI ~ KOMIUIeKcH. Teopis  kpucramiyudoro mnoas  (TKID).
CrexTpoxiMiyHUil psaja miraHfiB. HU3bKOCHIHOBI Ta BHCOKOCIIHOBI KOMIUIEKCH.
3actocyBanns TKII.

XiMIUHUH 3B'SI30K B KOOpAMHAIINHUX criodykax. SAkicHe 3acTtocyBanHs MMO
JUISL OTIACY OKTAaeIpUYHUX KOMIUIeKCiB. EHepreTnuHa miarpama. ['eHeTHUHMIA 3B’ 30K
mix MB3, TKIT i MMO.

5. OcHoBH XiMiYHOI TEpMOANHAMIKH

OcHOBHI TOHATTS 1 BU3HAYCHHS XIMIYHOI TepMoauHamiku. [Ipenmer xiMigyHOT
TepMoauHaMiki. OCHOBH1 TMOHATTSA: cUcTeMa; (YHKIIS CTaHy; TepMOAMHAMIYHI
¢dbynkii. [HTeHCHBHI 1 €KCTEHCHUBHI BIACTUBOCTI cucteMu. Kitacudikariis mporecis.
dopmu eHeprii Ta iX eKBiBaJICHTHICTh. BHyTpimmHs eHepris. EnTanbiis.

[lepmmii 3akoH TepmoauHaMiku. DopMmyllipoBKa Ta MaTEeMAaTHUYHHM 3aIluC.
JlomaTky MepIioro 3aKOHy TEPMOJIMHAMIKK B XiMii. 3akOoHH TepMoXimii. Po3paxyHku
TEIIOBUX e(eKTIB XiMIYHUX peakiiil. [Ipukimanu 3actocyBaHHs 3akoHYy ['ecca mis
pa3paxyHka eHeprii 3B's3Ky Ta TiApataiiii, eHeprii ioHHOI rpaTku (1uki1 bopHa-
["abepa). TenmoemHuicTh pedoBuH. 3akoH Kipxroda.

Jpyruii 3akoH TepMOAMHAMIKKM 1 Horo pojmatku B Ximii. CaMoJ0BLIBHI
nporiecd. CTaTUCTUYHE BH3HA4YeHHS eHTpomii. TepmMoauHAMIYHE BHU3HAYCHHS
eHTpornii. DopMyITIOBaHHS IPYroro 3akoHy TepMoauHamikd. CTaHAapTHa €HTPOMis.
Ominka 3Haka Ta BenuunHu AS. 3MiHa eHTpomii B XIMIYHMX PEAKITIfX.
Tepmogunamiuai noteHmianu. Enepris ['empmromneiis 1 [160ca. BinbHa enepris
['i66ca 1 koHCTaHTa piBHOBArv. XiMiYHHHA MOTEHITia.

6. OcHOBH XiMiYHOI KiHETHKH

OCHOBHI MOJIOKEHHSI 1 IIOHATTS XIMIYHOI KIHETHKH. 3aKOH [JIFOYMX Mac.
Knacudikarmis ximiuaux peakimiii. MonekynspHicTh, mopsiaok peaxitii. Kinetnuni
PIBHSIHHSI 1T IPOCTHX 1 CKJIATHUX peakiii. Jludepeniiitai Ta iHTerpanbHi KIHETHYHI
piBHsAHHS. Peakiiii Hy1p0BOTO, MEPIIOro Ta APYroro mopsakis. CocoOn BU3HAYEHHS
MOPSIAKY peakiii.

Teopii ximigHOT KiHeTUKH. Teopist akTUBHUX ciBynapiB. Teopis akTHBOBAHOTO
KOMITIEKCY (Teopisi aOCOMOTHUX MIBUAKOCTEH peakiliif).

Kinetnuni piBHSIHHS ckiIagHux peakuid. OO6opotHi peakuii. KoncranTta
XIMIYHO1 piBHOBaru. BijinB TeMnepatypu Ha KOHCTAHTY IIBUAKOCTI peakiii. EHepris
akTuBallii. BrimuB TemrepaTtypu Ha KOHCTaHTy piBHOBaru. PiBHsiHHs Baut-I'odda.
3arasnibH1 yABJICHHS PO KaTaliTUYHI MPOLECH.



7. OKHCHO-BiIHOBHI IpoLecH

OcHOBHI OHATTS €1eKTpoxiMmii. EnexTponni noreHuianu. Paa Hanpyr meranis.
lNanbBaniuHi enemenTH. PiBHsaHHsS HepHcTa. OKMCHO-BITHOBHI MOTEHIIAIN. 3araibHi
BIIOMOCTI MPO €JEKTPOJi3 BOJHHUX PO3YMHIB 1 PO3IUIABIB. 3aKOHU €JEKTPOJIZY
(3akonu Dapanes).

8. Po3uuHu Ta peakuil y BOAHMX PO3YHHAX

3aranbHi BIIOMOCTI MPO PO3UMHMU. 3arajibHa XapaKTepUCTHKA PO3YUHIB.
Enepretuka po3unnenns. Pozuunnicte. IneansHi po3unnu. 3akonu Payns. Hacniaku
13 3akony Payns. 3akon Bant-I'opda (ocMoTHyHUM THCK).

3aKOHM PO34YMHIB €JeKTPOJiTiB. OCHOBH TEOpii €NEeKTPONITHYHOI AUCOLIAII].
Cuna enextponiTiB. OCHOBU TeOpii CHJIBHUX €JIEeKTpOJiTIiB. PiBHOBaru y po3umHax
cnaOKuX enekTpouiTiB. KHCIOTHO-OCHOBHI peakiii y BOAHMX po3uuHax. Teopii
KucaoT 1 ocHoB. [iaponi3z conei. HeBoani po3umHuM. 3arajiibHa XapakTepHCTHKA
HEBOJHMX PO3UMHHMKIB. [IpOTOHHI PO3UMHHUKU. ATTPOTOHHI PO3UMHHUKHU.

HEOPI'AHIYHA XIMISA

1. 3araabpHa xapakTepucTuka p-ejgeMeHTiB VII rpynm nepionmunoi
cucrtemu /I.I. MenaeneeBa (rajioreHib)

[TonoxxeHHsT TaJOTEHIB Y MEPIOAUYHIA CHCTEMI, OCOOJMBOCTI €JIEKTPOHHOL
OynmoBu. XIMIYHHMH 3B’S30K Ta OygoBa MOJIEKYN TayioreHiB. EHepris 3B s3Ky.
OcoOmmBi BnactuBocTi @Diyopy sSK HAHOUIBII €JIEKTPOHETAaTUBHOTO €JEMEHTA.
ITpocTi pedoBuHH. IX XimMiuHa akTUBHiCTh. TepMoaMHAMIKa Ta KiHETHKAa yTBOPEHHS
rajioreHoBOAHIB. BlacTMBOCTI BOJAHUX PO3YMHIB TaJOTCHOBOIHIB. Nonni Ta
KOBAJICHTHI TaJIOTeHin. IX BiJHOIIEHHS 10 BOJM TAa OKHCHUKIB. I ajOreHia-ioHH SK
JiraHau B KOMIUIEKCHHUX criojiykax. Peakiii imenTudikaiii rajorenin-ionis. I'igpoii3
rajoreHiB. B3aemonis 3 poszunHamu JyriB. OKCUTCHOBMICHI CIIOJIYyKH TaJIOTEHIB.
OKCUTreHOBMICHI KHCIOTH. BacTUBOCTI OKCHUTE€HOBMICHHUX KHCJIOT TajOTeHIB
3QJICKHO BiJl TPUPOJIM TajJOreHy Ta MOoro BaJeHTHOTO cTaHy. OKCHI€HOBMICHI
KUCIIOTH XJiopy Ta ix cousi. CTIMKICTh y poO34YMHAX Ta y BUIBHOMY CTaHl. 3MiHa
KHCIIOTHUX Ta OKHCHO-BITHOBHMX BJIACTUBOCTEH 3aJIEKHO BiJl BAJEHTHOTO CTaHY
Xnopy. Xnopue BamHo. ['imoxmoputu. Xnoputu. Xnoparu. [lepxmnoparu. bpomaru,
HoJIaTy.

[TonoxeHHsT TaNoOreHIB y NEPIOAWYHIA CHUCTEMI, OCOOJMBOCTI E€JIEKTPOHHOL
OynoBH. 37aTHICTH 1O YTBOPEHHsSI 10HHOTO Ta KOBAJICHTHOTO 3B’S3Ky. [30TOmHMI
cknaz. Ilomupenicts y mpuponi. bynoBa momnekyn ramoreniB. @i3uyHi Ta XiMIdHI
BJIACTUBOCTI TajJOTe€HIB — NPOCTUX pedoBuH. CrocoOm 100yBaHHS TajOTEHIB.
[TpomucnioBe Ta 1abopatopHe no0yBaHHsS (HTOPY, XI0pYy, Opomy, Homy. 3acToCyBaHHS
ranoreHiB. Cronyku ranoreHiB. ['agoreHoBojHi. ®i3udyHi Ta XiMiYHI BJIACTHBOCTI,
noOyBaHHs. OTOPOBOACHB Ta TIIABUKOBA KUCIOTA. XJIOPOBOJIEHB Ta COSTHA KUCIIOTA.
ConenoniOH1 Ta KOBaJEHTHI rajoreHiau. Mikranorensi croiayku. [lomiranorenigu.

OKCUTeHBMICHI  CHOJIyKH TrajoreHiB. ['1MOXJIopUTHA KHCIOTA, TIMOXJIOPHUTH.
Xnopna Boaa. JXKaeneBa Boga. Xnopue BanHo. Xiop(I) okcua. XiaoputHa KUCIoOTa,
xsoputu. Xnop(IV) oxcun. XmoparHa kucnoTa, xjopatu. llepxiopatHa KucioTa,
nepxiopatu. Xnop(VII) oxcua. 3aKOHOMIPHOCTI 3MIiHHM KHUCJIOTHHX Ta OKHCHHUX



BJIACTUBOCTEH y psAlll KUCIOT Ta cojed xjopy. OKCUTEHBMICHI CIOJYKH Opomy Ta
Hony. I'imoOpoMiTHa Ta TINOMOAUTHA KUCIOTH, OpOMITHa Ta MOJUTHA KHUCIOTH.
HMon(V) oxcun. ITep6pomarha kucnota. ITepiionaTHa KHCIOTA.

2. I'inporen

INaporen. Ocob6auBocti OymoBu artomy ['iaporeny. I[3oromm I'imporeny.
[Homupenicte y mpupozi. Pi3uuHi Ta XIMIYHI BIACTUBOCTI BOAHIO. ATOMapHUU
INaporen. JlaGopaTopHi Ta TexHIYHI CrOCOOM TOOyBaHHS BOJHIO. 3aCTOCYBaHHS
razonojioHoro BojaHI0. Cnonyku Trigporeny. binapui cnonyku. Tigpuau.
ConenoaiOHil, KOBAJIEHTHI, METAJIONOM10H1, KOMIUIEKCHI, TIAPUINA 3 TPULEHTPOBUM
3B’ A3KOM.

Bopna. bynosa monexynu. Acomiailis MOJEKYJ 32 PaXyHOK BOJHEBUX 3B’ S3KiB.
®di3uuHl Ta XIMIuHI BiacTUBOCTi. Ponmb Boam y reocdepi ta Oiocdepi. ['imporen
nepokcu. bynosa Monekynu, cocoOu g00yBaHHs, (Pi3UyHI Ta XIMI4H1 BIACTUBOCTI,
3actocyBaHHs. [IepOKCOKHCITOTH.

3. 3araabHa xapakrepucTuka p-ejqemeHTiB VI rpynm Ilepiogmunoi
cuctemu /I.I. MenaesneeBa

Oxcuren. bymoBa aromy Okcureny. Ilomumpenicte y mpuponai. bymosa
MOJIEKYJTM KUCHIO 3 Touku 30py B3 Ta MO. ®i3uuHi Ta XiMi4HI BIACTHUBOCTI.
JlaGopaTopHi Ta TeXHIYHI CIOCOOU TOOYBaHHS KHCHIO. 3aCTOCYBAaHHS ra30Io/110HOTO
kucHio. Crnonyku oxcureny. Oxcuan. CrnocoOu g00yBaHHS, XIMIUHHMM 3B'A30K B
okcujax, hi3uyHi Ta XiMI4H1 BIacTUBOCTI. OCHOBHI, KHCJIOTHI Ta aM(OTEpH1 OKCHIH.
[TonssTTs mpo HecTexioMeTpudH1 OKcuUau. [igpokcuau. XiMIYHUN 3B'S30K B
rigpokcuaax. Biaactusocti rigpokcuaiB. Com okcUreHBMiCHUX KHUCIOT. [lepokcumau
Ta HAJIMEPOKCUAM, iX J0OYBaHHS, BIACTUBOCTI Ta 3aCTOCYBAaHHs. XIMIUHUN 3B'SI30K B
nepokcuaax Ta Haganepokcuaax. O30H. bymoBa Mosekynu, ¢i3udHi Ta XiMIUHI
BJIACTHBOCTI, 100yBaHHs, 3acTtocyBaHHs. O30Higu. CHOTYKHM OKCHUIE€HY 3 WOro
MO3UTUBHUMHU CTYTCHSMH OKHCHEHHS. POJIb KHCHIO y MiHEpalbHUX Ta 010JOTTYHHX
mpoliiecax Ha 3eMUIl.

Xampkorenn — enementd niarpynu Cynsdypy: Cynsdyp, Cenen, Temyp.
[3oTommauit cknan. Ilommpenicts y mnpupomi. Pi3MYHI Ta XIMIYHI BIIACTHUBOCTI.
JloOyBaHHS 1 3aCTOCYBaHHs CipKH, celieHy, Tenypy. CHoilyku XajabKOreHiB (-2).
XanpkorenoBogHl. XanbkoreHinu. Cynbdinm, rimpocynbsdinu. IlomixanbKoreHiau.
baratocipuuncrti BoxHi. [TorsTTs ipo cnonyku cymbpypy(ll).

OKcHUreHBMICHI CHONyKH XajdbKOTeHiB. OKCHIM Ta OKCUTE€HBMICHI KHCIOTH
xanpkoreHiB. Crmonyku xanpkoreHiB(1V). Xampkoren(lV) oxcuam, ix moOyBanHS,
OynoBa, ¢i3muHi Ta XiMiuHi BrnactuBocTi. Cynb(diTHa, CEleHITHA Ta TEIypUTHA
KHCIIOTH, ixH1 comi. TioHUT xmopun (ximopuctuit TioHn). JliTioHiTHa, Tiocynb(hiTHA,
nipocynbditHa KucIOTH. TiocynbdaTHa KuciaoTa, HaTpid Tiocyibdar. JliTioHaTHa
kucnoTa. [lomitionosi kucnotu. Crnonyku xanpkoreHiB(VI). Xamskoren(VI) oxcuman,
ix moOyBanHs, OymoBa, @isuuni Ta xiMigHi BiactuBocti. Cymsdyp(VI)
okcorasioreHimu Ta TranoreHimu. Cynedyp(VI) dropun. Cynsdypunxmopun Tta
cynehypundropua. XmopcyiabhoHoBa kuciaora. CynbbaTHa, celeHaTHa Ta
tenypatHa kuciaotu. CynbdaTu Ta riAporeHcyibdaTu, CceleHaTH, TeaypaTH.
[IpomucnoBe noOyBaHHS Ta 3acTOCyBaHHS cyib(daTHOI kuciotu. IlipocynbdaTHa
kuciota. HirposuicynedaTtHa kuciaota. [lepokcokucinotu cynbdypy, iXHi COJIi.



4. 3araJbHa XapaKTepHCTHMKA p-eJIeMEHTIB V TIpPynu Hepiogu4HOl
cucremu JI.I. MenaeiieeBa

3aranbHa XapaKTepHUCTHKA 3aKOHOMIPHOCTEHW 3MIHM BJIACTUBOCTEU €JIEMEHTIB
V miarpynu.

Hitporen. byaoBa aroma Hirporeny. Ilommupenicts HiTporeny y mnpupomi.
bynoBa monekynu azoty 3a merogamu B3 ta MO. ®i3uyH1 Ta XiMi4HI BJIaCTUBOCTI.
JloOyBaHHS a30Ty y JlabopaTopii Ta y TPOMHUCIOBOCTI. 3aCTOCYBaHHS ra301o/1i0HOT0
azoty. CydacHi MeToau 3B’sI3yBaHHsS aTMoc(epHoro a3zoTy. CHOJYyKH HITPOTEHY.
Awmoniak. bynoBa, ¢i3uuHi Ta ximiyHl BiactuBocTi. [{oOyBaHHS aMoOHIaKy Yy
nabopatopii. [IpomucnoBuii cunTe3 amoniaky. Coji aMOHit0. 3aCTOCYBaHHS amiaKy
Ta cojied amoHito. Hirpumu, amigu. [igpasuH, TiApoOKCHIaMiH, TiIpOreHa3ui, iX
nobyBanHs, OynoBa, (Qi3MuHI Ta XiMIYHI BIACTUBOCTI. OKCHUT€HBMICHI  CIOJIYKH
HiTporeHny. bynoBa, noOyBaHHs, (i3WyHI Ta XIMIYHI BJIACTUBOCTI, 3aCTOCYBAHHS
OKCUTEHBMICHUX crnoiyk HiTporeHy. Hirporen(l) okcua. I'imonitpuTHa Kucnora,
rinonitputu. Hirporeu(ll) okcun. Hirporen(lll) okcua. HitputHa kucnoTa, HITPUTH.
Hitporen(lV) oxcua. Hirporen(V) okcun. HitpatHa kucnora, Hitpatu. Llapchka
ropuika. IlpomucioBe BUPOOHHMIITBO HITPATHOI KUCIOTU. ['anoreHinu HITpOreHy.
Hitpatni no6pusa.

®ocdop. bymoa aroma docdhopy. Ilomupenicte dochopy y npupoi.
Anotporis dochopy. XiMiuHI BIaCTHBOCTI, TO0OyBaHHS Ta 3acTocyBaHHs (ocdopy.
Bonuesi cnonyku dochopy. Docdin, com dochonito, audochin. Docdinu.
lNanorenimu Tta oxcoramoreHigu ¢ocdopy. Dochonirpunxmopuna. OKCUTEHBMICHI
cionnyku  ¢dochopy. bymoa, moOyBanHs, ¢Gi3udHI Ta XIMIUYHI BJIACTUBOCTI,
3actocyBaHHs. @Dochop(lll) okcua. T'imodochitHa kucaoTa, rinodocdiTu.
Optodocdirna kucnora, opropochitu. Ilipodocdocditna kucnora, mipodocdiry.
INnodocdarna 1 docdirodpocharna kucmoru, rinmodocharu i docditodocdarn.
®ochop(V) oxcua. OprtodocdarHa kucinora, oprodocdaru, rigporeHpocdaru,
nirinporendocharu.  Ilomidbocharni  kuciaorm.  MeradocdaTHi  KUCITOTH.
[Tomidocharn, wmeradocharu, mnomimeradocharu. IlipodochaTtna kuciora,
nipodocdaru. Ananitnuna ineHTudikamis Gocdataux kucinor. DocdartHi 106pUBA.
Ponp moximuux ¢ocdatHOoi KucmoTH y Oionoriyaux mporecax. [lepokcodocdathi
KHCJIOTH.

[Tinrpyna apceny — Apcen, Ctu6iii, bicmyt. I[lommpeHicTs e1eMeHTIB miaArpynu
apceny y mnpupozi. JloOyBaHHS apceHy, CypMu, OicMyTy, iXHI (I3UYHI Ta XIMI4HI
BJIACTUBOCTI Ta 3acTocyBaHHA. CruiaBu cypMu Ta OicMyTy. ['iporeHOBi CHOIyKH
apceHy, CypMu Ta 0icMyTy: apcuH, cTuOiH, OicmyTuH. Peakmii Mapma ta ['yriaiira.
Apceninn, anTUMOHInH, OicMyTuan. OKCHUTEHBMICHI CHOJIYKH apceHy, CTHOII0 Ta
oicmyty(l1l). Oxcumu, rimpokcuam. Apcenucra kucimota. Ctubii(l1l) rimpoxcua.
bicmyt(I1l) rimpokcun. OKcWreHBMICHI CHOJNYKH apceHy, ctubiro ta Oicmyty(V).
Apcen(V) okcun. OptoapcenatHa kuciora. Ctu6iii(V) oxcun, bicmyt(V)okcun.
bicmyTtaTu. 3akoHOMIPHOCTI 3MIHM KHUCJIOTHMX Ta OKHCHHMX BJIACTUBOCTEH CHONYK
apceHy, cTUOir0, OICMYTY 3aJIeKHO BiJl CTYICHS OKMCHEHHS €JIEeMEHTY. | amoreHiau
miarpynu apceny. Cynb(iau Ta TIOCOJ1 €JIEMEHTIB MIArPYNU apceHy. 3aCTOCYBaHHS
CIOJIYK HIATPYIU apCeHy.



5. 3aranbHa xapaktepucTuka p-eiaemenTiB IV rpynm Ilepioguunoi
cucremu JI.I. MenaeiieeBa

3aranbHa XapaKTepHUCTHKA 3aKOHOMIPHOCTEHW 3MIHM BJIACTUBOCTEU €JIEMEHTIB
NIATPYIH.

Kap6on. OcobnuBocTi enekTpoHHoi 0ynoBu atoma KapGony. [3oTonHuit ckian
Kap6ony. Ilommpenns Kapbony y mpupoai. AJoTpomis CHOIYK KapOOHY.
AKTUBOBaHE BYriuisl. XIMI4H1 BJIACTUBOCTI Byriemo. Crolyku kKapOoHY 3 MeTallaMU
ta HemeTanamu. KapOinu. Coneno/iOH1, KOBaJ€HTHI Ta MeTalliuHi KapOigu. bynosa,
n00yBaHHS, BIACTUBOCTI, 3acTocyBaHHs. Cuiiiiid kapoia (kapOoopyHn).

Cnonyxu xapoowny. Tanorenigu xapOony. KapOGou(ll) oxcun (uamnuii ras).
bynoBa, noOyBanHs, @i3uyHl Ta XiMiuHi BiacTuBocTi. PocreH. KapOoninm.
Kap6ou(lV) okcun (Byrnekucnuit ras). bynoBa, noOyBaHHA, ¢i3MuYHI Ta XIMIYHI
BinactuBocTi. KapOonatHa kwuciora, kapOoHaTh Ta rigporeHkapoonatu. Coii
kapO6amiHoBoi kuciotu (kap6amartu). Kapbamin (ceuoBuna). Kapoou(1V) cynbdin.
HNuuian. Ilianimna kucinora Ta ii comi. Il{iaHamigy JTy)KHUX Ta JTY)KHO3EMEIbHUX
metaniB. TioliaHaTHA KUCIIOTA.

Cumuiii. bynoBa aroma Cuminito, KpuctainidyHa cTpyktypa. [lommpenictsb
Cuninito y npupoi. JloOyBanHs cumimito, Horo ¢i3uuHi Ta XIMI4HI BJIACTUBOCTI Ta
3aCTOCYBaHHSI.

Cronyku cumimiro 3 meragamu 1a Hemeraidamu. Cuminuau. Cunanu. bynosa,
no0yBaHHS Ta BiracTUBOCTI. CHONYKH CHJIIIIIO 3 TajoreHamu. [ ekcadropocuiiikaTHa
KHCTIOTA.

OxkcurenBMmicHi  cronyku cwririto. Cumimii(ll) oxewn. Cumimiin(1V) okcu.
CunikatHi kuciotu. Cunikatu. bygosa cumikaris. [ltyuni cunikatu. CKito, IIEMEHT.
Cuiiokcanu.

Ilioepyna cepmaniro. Tlomupenictey ['epmanito, Cranymy ta IlmomOymy y
npuposi. [3oromHuii cknan. JloOyBaHHS repMmaHiio, 0JioBa Ta CBUHIO. PDi3WyHI Ta
XIMIYHI BJIACTUBOCTI €JIEMEHTIB MIATPYNU TepMaHilo, iX 3acCTOCYBaHHsS. 3MiHA
KACJTIOTHO-OCHOBHMX BJIACTUBOCTEH Ta OKHCHO-BIIHOBHOI 3[IJaTHOCTI CIIOJYK
repMaHiio, CTAHyMY Ta TNIIOMOYMY y CTYIEHSIX OKHCHEHHS +2 Ta +4.

HaiiBaxmuBimii CIOIyKH elleMeHTIB miarpynu repmanito. Oxcuan enementis(11).
Ippoxcuan  enementiB(ll). T'epmanitu, cranith Ta TUIEOMOITH. ['amoreHiou
enemeHTiB(ll). Cynsdinu enementiB(ll). Po3umHHi Ta  HEpO3uMHHI  COJi
wiroMOymy(Il). Oxcumgm enementiB(lV). Tigpokcuam enementiB(lV). Onos’sHi
kucinotu. ['epmanaTtw, cranatu ta mromOatu. Cypuk. ['anoreHimm emementiB(1V).
Cymbdinun enementiB(1V). Comi okxcurenBmicaux kuciot enemeHTiB(1V). Tiapunn
CJIEMEHTIB MIATPYNMHA TEepMaHif0. MeTamoopraHidyHi CIONYKH €JIEMEHTIB MiATpyIu
TepPMaHilo.

6. 3aranbHa xapakrepuctuka p-ejgeMeHTiB III rpynu Ilepioguunoi
cucremu JI.I. MenaeeeBa

bop. bynosa atoma bopy. Ilommupenicte bopy B npuponi. JloOyBanus Gopy.
®i3uuHi Ta XiMI4H1 BracTuBOCTi 60py. Crnonyku OOpy 3 MeTallaMH Ta HEMETalaMu:
rajioreHiau, HiTpui, cynbdin, Hitpua. 'igpuan 6opy (6opanu), OyaoBa, 100yBaHHS,
¢13uyHl Ta XIMiuHiI BracTuBOCTI. boporinpuaun mertaniB. bopuau. OKcCUreHBMICHI
crionyku 6opy. bop okcua, 6opaTHi KMCIOTH Ta iXHIi coui. bypa.



AmtoMminiil. bynosa aroma. [lommpeHnicte AnoMiHi0O B mpupoal. [3oTonHui
ckian. BupoOuunrTBo amomiHiio. Di3UYHI Ta XIMIYHI BJIACTHUBOCTI AJIFOMIHIIO.
3actocyBaHHsl amtoMiHito. CIulaBu adioMiHilO. AJIOMIHIA OKCHI. AJIOMIHIN
rigpokcua. Amomidata. [iapomiz  coneit  amomiHiio. KoMIUJIekCHI  COTyKH
AITFOMIHIIO. [loxsiiini comni. [oOyBanHsa Ta OymoBa O€3BOAHUX TaJOreHiIIB
aNOMIHII0. ANoMiHIN cynbdin Ta HiTpua. ['inpua anomiHiio Ta TiAPUI0ATIOMIHATH.

[Tigrpyna raniro. OcoOIMBOCTI €IEKTPOHHOT OYJJOBM aTOMIB Ta 10HIB MiATPYIHU
ranito. [lomupeHnHs y npupoi elreMeHTiB miarpynu ramito. JloOyBaHHs ramito, 1HA10
1 Tamito. PI3UYHI Ta XIMIYHI BJIACTUBOCTI Ta 3aCTOCYBAaHHS €JIEMEHTIB MNIArPYHHU
ramito. BasneHTH1 cTaHu ramito, iHAIO 1 Taniro. OKCHIM Ta TIAPOKCUIU MIATPYIH
raiito. Conl Ta KOMIUJIEKCHI CHOJYKHU. 3aCTOCYBaHHS CIIOJNIYK €JIEMEHTIB MiArpyIu
rajio.

7. InepTHi (01arO0poaHi) ra3u

Oco0nuBOCTI €1eKTPOHHOI Oy/OBU 1HEPTHUX Ta3iB. [loMMpPEHICTh y MPUPO/IL.
Cnocobu poszfiieHHs cymimied iHepTHuX ra3iB. Di3uuHi Ta XIMIYHI BJIACTUBOCTI
IHEpPTHHX Ta3iB.

Cnonyku Onaropognux rasiB. Kcenon(ll) ¢ropun, kcenon(lV) ¢ropun,
kceHoH(V 1) dropuna. Kcenon(VI) oxcun. Iepkcenatu. 3acTocyBaHHS 1HEPTHUX ra3iB
Ta IXHIX CIIOJIYK.

8. JlyxkHi meTanan

Jlyxkni Meranmu - enemMeHTH |A rpymu. OcOOIMBOCTI €JIEKTPOHHOI OYJI0BH
atomiB. [lommpeHHS TYy)XKHUX MeTaliB y Tpupoji. JloOyBaHHS ITy>KHHX MeETaiB.
®di3uyH1 Ta XIMI4H1 BIIACTUBOCTI.

Crnonykyd Jy)KHUX MeETalliB 3 HeMmetalamu. [iapuau, HITpUAH, TaJlOTeHIIH,
cynbdinu. OKCUTEHBMICHI CIOJIYKH JYKHHX MeTamiB. OKCUIU, TEPOKCUIU, HaJ
HepoKCUIr, 030HIAU. ['impokcunu nyxHuX MetaniB. Cnocobu noOyBanHs. DizuyHi
Ta XiMiuHi BiactuBocTi. CoJli JY)KHUX MeTamiB: cyibdartu, HiTpatH, docdaTw,
kapOoonatu. CriocoOu m00yBaHHS coau: amiayHuii Ta cynbparHuii. J[oOyBaHHS
notamry. Kpucranorinparu coneit nyxaux mertainiB. Kamitai moopusa. KomriekcHi
CIIOJTYKH JIY)KHUX METaJliB. 3aCTOCYBAaHHS JTY)KHHX METAIIB Ta IXHIX CIOJIYK.

9. EnemenTn Ila rpynn

bepumniit. OcobnuBocti enektpoHHoi OymoBu aroma. [lommpenicts bepumito.
[3otonu bepuniro. JloOyBanus Oepuiito. Pi3udHi Ta XiMIYHI BIACTUBOCTI OEPHIIIIO.
3actocyBaHHsi Oepwiito Ta Horo cmiaBiB. bepumiit rimpokcua. Comi Oepudmito,
Oepunaty, ixHiil rigponi3. OCHOBHI Ta KOMIUIEKCHI kapOoHaTu Oepwiiro. bepumiit
okcuarerar. ['agoreninm Oepuiito. 3acTOCyBaHHS CIOJIYK OCpHIIitO.

Marniit. [lommpenicte wmarnito y mnpuponi. JloOyBanns wmarHito. CrmaBu
MarHiro. @i3u4YHi Ta XiMIYHI BIIACTUBOCTI MarHiro. MarHiii okcua. Martiit TiapoKcuI.
Marsiit oprodocdart. ['inposi3 po3uMHHUX COJIel MarHiro. Marae3ianbHUI 1IEMEHT.
JloOyBaHHs 0€3BOTHUX TaJOTEHI 1B MarHif0. 3aCTOCYBaHHS MarHii0 Ta HOTO CITOJTYK.

Jhyoicnozemenvri memanu. 1oMAPEHICTH Ty>)KHO3eMEIbHUX MeTaliB. JloOyBaHHs
METaJIeBUX KaJlbllit0, CTPOHIIIO Ta Oapito. Di3uuHi Ta XIMIYHI BIaCTUBOCTI. Po3unHH1
Ta HEPO3UMHHI COJIl JIy>)KHO3eMelbHUX MeTaniB. Hirpatu, cynbdaru, xapOoHaTH
JTyKHO3EMEIbHUX MeETalliB. KommnekcoyrBoproroya 3IaTHICTh 10HIB
Ty’)KHO3eMeNbHUX MeTaniB. TBepaicTe Boau. TumyacoBa Ta MOCTIHA TBEPIICTh



Boau. Criocobm ycyHeHHsS TBepAocTi Boau. llepepoOka Ta 3acTocyBaHHS MPUPOTHUX
CHOJYK Kajplilo. BamHo, HeramieHe Ta rameHe BamHO. Mapmyp, Kpeiiaa, rinmc,
anedactp. BupoOHHUIITBO 1IeMEHTY. 3aCTOCYBaHHS JTY>)KHO3EMEIbHUX METAIIB Ta IXHIX
CIOJIYK.

10. Enementu VIB rpynu

Xpom, Monibaen, Bonbdppam. IlommupeHHs y npuponi €IeMEHTIB MiArpynu
xpomy. Di13uyH1 Ta XiMI4H1 BIacTUBOCTI. CrocoOu 100yBaHHS XpoOMYy, MOJIOAEHY,
BOJIb(pamy.

Cronyku  XpoMmy, Mmomiogeny Ta Boabdpamy. Xpom(ll) oxcum, Xpom(ll)
rizpokcu, coui xpomy(ll). Xpom(lI) okcua, xpom(lll) rigpokcun, comi xpomy(lll),
xpomitu. 'igpatHa 13omepis xpoMm(lll) xmopunis. KoMriekcHi Crionyku Ta MOABINHHI
comi xpomy(l11).

Xpom(1V), monioaen(lV) ta Bonsbpam(lV) okcuau, momnioaeH(V) oxcus.
Momni6aeHoBl Ta Boib(ppamoBi «cuHi». Bonbdpamosi Oponsu. Xpom(VI) oxcun.
XpomatHi KHCIOTH, XpoMatd Ta nojixpomatu. Momioaen(VI) ta Bombdpam(VI)
OKCHUIM, MoJi0gaTHa Ta  Boib(ppaMaTHa  KHUCJIOTH,  130TIOJIIKHUCIOTH  Ta
retepornoiaikucioru. CynbGypBMICHI CHOIYKH XpOMY, MOJiOJeHY Ta BoJbdpamy.
lanoreninu xpomy, MomioaeHy Ta Bosbppamy. OkcoranoreHiau. Ilepokcuani
CIIOJIYKH XpOMY. 3aCTOCYBAHHS €JIEMEHTIB MIATPYIH XPOMY Ta IXHiX CIOJIYK.

11. Enementn VIIB rpynu

VIIB rpymna — miarpymna Manrany. Manran ta Peniit y npuponi. JloOyBaHHs
MaHTaHy, TeXHeIit0 Ta peHito. Di3uyHi Ta XiMIYHI BIIACTHBOCTI €JIEMEHTIB MiATPYIH
MaHTaHy. 3aCTOCYBAaHHSI METANIB Ta IXHIX CIUIaBiB. 3ICTaBICHHS KHCIOTHO-OCHOBHHUX
Ta OKMCHO-BIJTHOBHHMX BJIACTUBOCTEH MaHTaHy Ta MOro aHAJIOTIB y PI3HUX CTYIEHSX
okucHeHHs. JloOyBaHHS Ta BIIAaCTUBOCTI crmojiyk MmaHrany. Manrau(ll) okcun,
manraH(Il) rigpokcun, coni manrany(ll). Manraa(l11) okcun, manran(l1l) rigpoxcus,
comi manrany(lll). Kommiaekcui cnonyku maurany(ll), (111). Cnonyku manrany(1V).
Mamnran(1V) okcua Ta rigpokcua. MaHranitTd. MaHraHaTHa KHCJIOTa Ta MaHTaHATH.
ITepmanranatHa kuciorta Ta nepmanranati. Manraa(VII) oxcun.

EaemenTn IB rpynu

BynoBa atomiB enmeMeHTIiB miArpynu Kymnpymy. [IpupomHi CHOTYyKH KyNpymy,
apreHtymy Ta aypymy. llepepoOka mpupogHUX CHOJIYK KyIpyMy, apreHTymy Ta
aypymy. @i3udHi Ta XiMI4HI BIACTUBOCTI Mifl, cpibia Ta 3070Ta. 3aCTOCYBaHHS M,
KOIITOBHUX METaJiB Ta iXHIX CIJIaBiB.

Cnonyku xynpymy(ll) ta (1). Kympym(ll) okcun, xynpym(ll) rimpoxcun, comi
kynpymy(Il). Kynputu. Kynpym(l) okenn, xkynpym(l) rigpokcua, comi kynpymy(l).
Kommutekcui  cmonmyku  kynpymy(ll) Tta xynpymy(l). Cnoonyku xympymy(lll).
Kynpym(lll) okcua. Kympatu. Cnonyku aprentymy(l). Aprentym(l) okcua Tta
rinpokcun. Po3umHHI Ta HEpPO34YMHHI COJli apreHTyMmy. KOMIIIEKCHI CIOTyKH
apreatymy(l). Ilpuwamunum mpomecy Qororpadysanns. Ilpomec mocpiOieHHs.
Apreatym(ll) ta (11). Aypym okcuau Tta ixui rigpatu. Aypym(l) oxcun, aypym(I1I)
okcun ta aypyM(lIl) rimpokcua. Coni Ta KOMIUIEKCHI cliojiyku aypyMy. ['igporen
terpaxsiopoaypat(Ill). 3MiHa xapakTepHUX CTYyNEHIB OKMCHEHHS y psial Kymnpym —

ApreHtym - Aypym.



12. EnemenTn IIB rpynu

Bbynosa enektponnux o6ononok aromib [{unky, Kanmito, Mepkypito. Minepanu
LIMHKY, KaaMmil0o Ta Mepkypito. J[oOyBaHHs, (i3uyHi Ta XIMIYHI BIIACTHBOCTI,
3aCTOCYBaHHS LIMHKY, KaaMit0 Ta pTyTi. CrlaBy, 1110 MICTATH LIMHK, KaJAMIi Ta PTYTh.
Amanpramu.

3MiHa KHUCJIOTHO-OCHOBHHMX BJIACTHUBOCTEH OKCHIB Ta TIAPOKCHUIIB Yy pAli
muHK(I) - xamgMmib(ll) — mepkypii(ll). Tigponiz comeir mmuaky(Il), xammiro(ll) Ta
Mepkypito(ll). 3mina Tumy 3B’s13Ky B aHanoriyHux cnoiykax nuaky(ll), kagmiro(11) Ta
mepkypito(ll). Kommnekcni cnonyku uusky(Il), kaamito(ll) Ta mepkypiro (I1). Aminni
cnonyku pryTi. [ImaBkuii Ta HemIaBKWiA TPEUUIITATH, OCHOBA MIJUIOHA, PEaKTHB
Heccnepa.

Cnonyku mepkypito(l): okcum, TiIpoKCU, Cojii. 3aCTOCYBaHHS CIOJYK ITUHKY,
KaJIMiI0 Ta MEPKYPIIO.

13.Enementn VIIIB rpynu

bynosa atomiB @epymy, Kobansty, Hikento. [Tommpenicts y npupoai Gepymy,
KobGansty Ta Hikento. Jlomennuit nporec qo0yBaHHs yaByHy. [lepepoOka yaByHy Ha
CTaJlb Ta KOBKe 3ani3o. KonBepTopHuil Ta MapTeHiBChbkHil criocoOu. KonBepropHi
meronun beccemepa ta Tomaca. JloOyBanHs k0OaabTy Ta Hikenro. DPi3UdHI Ta XIMIYH1
BJIACTHBOCTI 3aili3a, koOanpTy Ta Hikento. CrenianbHi Ta Hepxagitoui craii. CrutaBu
KOOQJIbTY Ha HIKEI0. 3aCTOCYBAaHHS METAJIEBUX 3ai113a, KOOANbTY Ta HIKEJIO.

Banenrni cranum depymy, kobanpry Ta Hikemo. Cronyku depymy (I1).
®depym(ll) oxcun, rimpokcua, comi. Cimb Mopa. @epym(ll) kap6onatu. Cromyku
bepymy(I11). depym(lIl) oxcua, rigpokcus, comi. 3mimanuii hpepym(Il)-(111) okcu.
®eputn. Kommnekcui cnonyku depymy(ll) ta (Ill). XKosra Ta yepBoHa KpOB’siHI
comi. Kap6onimu depymy. DeporeH. [lonsatrs npo remornobin. depatu — moximHi
bepymy(VI). Depym(VIII) oxcu.

Cnonyku xobanemy ma nikemo.Crnonyku kobanety(ll) ta (111). Kobamsty(ll)
okcu, riagpokcun, com. Kobampty(lll) okcun ta rimpokcua. Kobanery(lll) dropu.
KommiekcHi cnoayku kobambry(ll) Ta (lll). Crabimizamis kobamsTy(lll) vy
KOMILUTIEKCHHUX CIIOJIyKaX, okcuaax, propunax. KapOoHiau koOanbTy.

Cnonyku nikemro(l1). Hikens(ll) okcun, rinpokcum, comi, KOMIIEKCHI CIIOTYKH.
Kap6onin nikemo. Hikemro(lll) okcun Ta rimpokcu.

Cimeticmeo naamunu. bynoBa aTOMIB €JI€MEHTIB TPYNU TUIATUHOBUX METAIIB.
[TnaTuHOBI MeTanu y npuponi. JJoOyBaHHS MIaTHHOBUX MeTaliB 3 pya. dizuyni Ta
XIMI4H1 BJIACTHBOCTI, 3aCTOCYBAaHHS TUNIATHHOBUX METAIIB.

3aKOHOMIPHOCTI y 3MiHI CTIMKOCTI XapaKTepHUX CTYIEHIB OKHCHEHHS Y
CHoJTyKax riaTuHOBUX MeTaniB. Cronyku pyterito Ta ocmito(VIII). Cnonyku poxito
ta ipuniro(lll). Cnonyku nananiro Ta matuau(ll). Cnonyku mnatuau(1V). I'iaporen
rexcaxyoporatuHaT(I1l). @ropunn mnatuau. KommnekcHi cronyku matuau(1l) ta
(V).

14 Enementn IVB rpynu

BynoBa atomiB eneMeHTIB MHIATpyNu TUTaHy. BalleHTHI CTaHW €JIeMEHTIB
miarpynu tutany. [lomupeHicTs y npupoal e1eMeHTIiB NiArpynu Tutany. @i3udHi Ta
ximMiuyHil BiactuBOcTi. Cnocobu AoOyBaHHS TUTaHy, LUPKOHIIO Ta TradHIo.
3acTocyBaHHs TUTaHY, IUPKOHIIO, Ta(HiIO Ta CIJIaBIB Ha iX OCHOBI.



Cnonyku enementiB miarpynu tutany(IV). Oxcuau, Triapokcuau, coui,
rajoreHiay, kapoiau, TuTaHy, uupkodito, radHiro(IV). Cran 1oHIB THUTaHy,
uupkoHito, rapuiro(IV) y BoaHux po3uumHax. TutaHatu, UUPKOHATH, TadHATH.
Hitpuau Tta cynbdigm TuTaHy Ta LHUPKOHIO. KOMIIIEKCHI CHOJyKH THUTaHY,
uupkoHito, rapuiro(IV).

3MiHa CTIMKOCTI CHOJYK 3 HM)KYMMM CTYNEHSMHU OKUCHEHHS y pAJNll TUTaH —
nupKoHid — raduiil. Jlo6yBanns Ta BinactuBocTi conedt tutany(Ill). I'iapokcun Tta
okcu tutany(Ill). Oxcun tutany(Il). "anoreHigu TuTaHy, HUPKOHIO Ta radHIO 3
HIDKYUMU CTYTICHSIMU OKHCHEHHS.

15.Enementn VB rpynn

bynoBa artomiB enemeHTIB miArpynu Bananito. llommupenHs y mnpuponi
eJeMeHTIB miArpynu BaHamio. Di3uyHi Ta XIMIYHI BJIACTHBOCTI, J100YyBaHHS,
3aCTOCYBaHHS BaHa/I1t0, HI00110, TAHTAIY.

Cnonyku enemeHTiB miarpynu BaHafio(V). Oxcuaum BaHafilo, HI00110,
tantany(V). Bananiif, HioO1i, TanTan(V) y BogHUX po3unHax. Banamatu, Hi00iTH,
TaHTajaTu. ['amoreHiau BaHazdilo, HI0010, TaHTany. KOMIUIEKCHI CIOJIYKH BaHAIIIO,
H100110, TAaHTAIYy.

3MiHa CTIHKOCTI CTIOJYK 3 BHIUMH Ta HIDKYUMU CTYNIEHIMH OKUCHEHHS Y P
BaHa/1i — H1001# — TanTan. Cnonyku Bananito (1), (IIT), (IV) y BonHuX po3unHax.

16.3araabHa xapaktepucTuka ejgeMmeHntiB IIIB rpynu

Crpykrypa miarpynu pigkicHodemenbHux enementie  (P3E). Iliarpyma
CKaH[110, JIaHTaHOiau, akTuHOinu. Binkputrs P3E. CTyneHi okuCHEHHS, 130TOMHUN
CKJaj, momupeHHs y npuponi. JlantaHoinne crtucHenHs. JloOyBaHHS MeTaiB,
¢b13u4H1 Ta XIMIYHI BIACTUBOCTI.

Cnonyku P3E: okcumu, TigpoKCHIM, COJ, TOABIMHI COJi, KOMIUIEKCHI
cnonyku. Metonu po3ainenns P3E. 3acrocyBanns P3E Ta ixHix criomyk.

Axtunoigu. IlommpenHs y mnpupoxai. Pi3Hunsg y OyIoBI €JIEKTPOHHUX
000JIOHOK Ta CTYNEHSAX OKMCHEHHS JIAaHTaHOiIiB Ta akTUHOIAiB. CiMelcTBa TOPIirO Ta
oepxiito. [lpuponni pamioakTuBHiI enemeHTu. HaiitBaxknuBimii cromykud. OKcuaw,
rigpokcuau, coni eaeMeHTiB(IV). Okcuan Ta rigpokcuan ypany Tta npotakTtuHiro(V).
Tpuoxcua, rekcadpTopua Ta reKCaxjaopul ypaHy.

Cunre3oBani enemeHTH. J|o0yBaHHA ypaHy Ta IUTYTOHIIO 3 PY/I.

Jlimepamypa

1. 3aranpna XiMig : HaB4asbHUM nociOHuK/ Pakutceka T.JI. Onmeca: OHY imeni
I.I. Meunukona, 2019. 291 c.

2. Heopraniuna ximis: HaB4anbHHI mociOHmk/ Kokmaposa T.B. Opmpeca:
Exonoris, 2023. 316 c.

3. 3aranpHa Ta HeopraniuHa ximis/ ['omonaii B. 1., MinsoBuu C. C. BinHuIsA :
Hosa Knura, 2016. 448 c.

4. 3aranbHa ximis/ B.B. I'purop’eBa, B.M. Camoiinenko, A.M. Cuu, O.A.
INomy6. K.: Buma mk., 2009. 471




6. 3arampHa ximis : HaB4. nociOHuk / B. 1. bynain ta iH. ; 3ar. pea. B. L
bynasin ; Hau. texs. yut "XapkiB. noaitexs. iH-T". Bua. 2-re, nepepo0Oi. Ta 10M0B.
Xapkis : HTY "XIII", 2019. 376 c.

7. Hazapko 1. C., Biuko O. I. 3aranpHa ximis : HaB4. moci0. TepHomnuib
TepHONIbCHKMI HAIOHATIBHUM TEXHIYHUN yHIBepcuteT iMeHl IBana Ilymros, 2019.
192 c.

8. Jlesitin €. ., bpusunka A. M., KimoeBa P. I'. 3aranbHa Ta Heopraniyia
XiMis: miAp. JJIs CTYICHTIB BHIN. HaBd. 3aki. XapkiB : H®aV : 30510Ti cTOpUHKH,
2017. 512 c.

9. T'omonaii B. 1., MutsoBiu C. C. 3araibHa Ta HEOpraHiyHa Ximis : MiApyyHUK.
Binnwnig : Hosa Kuwura, 2016. 448 c.

AHAJIITUYHA XIMIA

1. AmnajgituyHa ximia sk Hayka. Ilpeamer, cTpykTypa, TeHIeHUil
PO3BHUTKY.

[Ipenmer anamitTuunoi xiMii. CTpyKTypa aHaMTUYHOI XiMii: SKICHMM Ta
KiTbKicHUIM anami3. Kmacudikamis metoniB anamizy. XiMmidHi, (QI3UKO-XIMI4HI Ta
¢i3uuHi Meroau. Buau aHamizy: 130TONHMIA, €JIEeMEHTHUM, (YHKIIOHATHHUMH,
CTPYKTYPHHM, MOJICKYJISIpHUM, (pa3oBuil.. Bunu anaiizy B 3aJIeKHOCT1 BiJ KUTBKOCTI
PEUYOBUHHU, Ky aHATI3YI0Th. Makpo-, MiKpO- 1 yJIbTpaMiKpoaHai3.

MeTtoa0JI0T14HI aCHEKTH aHAIITHYHOI XIMii: 1HAWBIAYaJIbHICTh aHATITHYHOL

PO3BUTKY TMPHUPOJO3HABCTBA, TEXHIKM 1 HApOAHOro TrocnoaapctBa. (OCHOBHI
aQHATITAYHI TPOOJEMU: 3HWKEHHS TPAHMIl BUSBJICHHS; TMIABUILICHHS TOYHOCTI;
3a0€3IeUeHHs] eKCIPECIMHOCTI; aHalli3 MIKpoOoO’€KTIB; aHami3 0e3 pyHHYBaHHS;
JIOKAJIbHIN aHaJII3; AUCTAHIIHHUN aHai3.

Po3BuTok anamitumunoi xiMii B Ykpaini. CydacHu# CTaH 1 TEHJICHIIII PO3BUTKY
aHAJTITAYHOT XiIMIi: 1HAyCTpiai3allis, aBTOMaTH3allisg, MaTeMaTu3allis, 30UTbIICHHS
JacTKH (DI3UYHUX METOJIIB, MEPEXOdiB JO0 0araTOKOMIOHEHTHOTO aHamizy. HaykoBa
XIMiKO-aHAJIITHYHA JIITEpaTypa.

2. Tunm xiMmivHUX peakiriii i mpoueciB B aHAJXITHYHINA Ximil

OCHOBHI THIM peakIliii 1 MPoIeciB B aHATITHYHOI XiMii: KHCIOTHO-OCHOBHI,
OKHUCJICHHS-BITHOBJIICHHSI, = YTBOPEHHS  KOMIUIEKCIB,  OCaKCHHSI-PO3UYMHEHHS,
excTpakiii, copOuii. TepmomuHaMiuHi KOHCTaHTH piBHoBaru. CTaH pEYOBHH B
imeanbHUX 1 peasbHuX cucTemMax. CTpyKTypa pO3UMHHUKIB 1 po3unHy. CombBaTartis,
ioHi3a1is, nucorianis. [ToBeiHka eEKTPOITITIB 1 HEENEKTPOIITIB B po3unHax. Teopis
Hebas — Xrokkens. KoedimieaTn aktuBHOCTi. KOHIIEHTpariitHi Ta TepMOaIuHAMIYHI
KoHCTaHTH. CKIIaJiHI PIBHOBaXXHI CUCTEMHU. METOJI KOHKYPYIOUUX peakiiil. 3araibHa
1 pIBHOBa)XHA KOHIIEHTpaIis. YMOBHI KOHCTaHTH. KOHCTaHTH piBHOBaru B
TOMOTCHHUX Ta T€TEPOTCHHUX CHUCTEMaX.

3. KucJI0THO-0CHOBHI peakiil B aHAJITHYHIN XiMil.

CyyacHi moOrjsiii Ha KUCIOTH 1 OCHOBU. Teopil aHTiIPOKUCIOT Ta
aHT1IPOOCHOB, colbBocHCTeM, JIptoica, ¥YcaHoBiva, Ilipcona, bpencrena — Jloypi; ix
TIOPIBHSHHS Ta 3arajibHl BUCHOBKH III0JI0 TOHATH “‘KMCI0Ta” Ta “ocHOBA”. PiBHOBara



B CUCTEMI KUCJIOTa - CyNpsbDKeHa OCHOBAa 1 pO3UYMHHUK. KOHCTaHTH KUCIOTHOCTI Ta
ocHOBHOCTI. Knacudikanis po3unHHukiB. KoHcTanta aBromporonizy. Brius
MIPUPOJIU POZUMHHUKA HA CUJTYy KUCJIOTU U coHOBU. HiBentorounii 1 AudepeHioounii
e(eKT pO3UMHHUKA.

KucnotHo-ocHOBHa piBHOBara B 0araTOKOMIIOHEHTHUX cucteMax. bydephi
pPO3UMHH 1 iX BiIacTUBOCTI. bydepHa emuicts. O6uncienns pH po3unHiB CUJIBHUX Ta
c1abKUX KUCIIOT 1 OCHOB, coJiel, Oy(dhepHUX PO3UUHIB.

4. MeToau BUSIBJIEHHS Ta ineHTU(iKaLIl iOHIB.

AHaniTH4YHa peakiis Ta aHaJITUYHUN edexkr. BumMorun 10 aHamiTUYHUX
peaxiiiii, 3aco0u Ta YMOBH iX MPOBEJICHHS.

3aBmanHs 1 BUOIp METOY BUSBJICHHS i ineHTudikauii. [nentudikaiiis aTomis,
10HIB, MoOJEeKy1 1 pedoBuH. [J[poOHmi1 1 cucTemaTuuHuii aHanmiz. Buau
CHUCTEMAaTHUYHOTO aHaI3y.

MIKpOKPHUCTATOCKOTIIYHUN  aHajli3, MIPpOXIMIYHUM aHami3 (3abapBieHHS
NoJiyM’si, BO3TOHKA, YTBOpPEeHHs mepiiB). KparumHHuil aHami3, aHali3 pO3TUPAHHS
nopomikiB.Ilonymikpoananiz. EkcnipecHuid sIKICHUN aHalli3 B 3aBOJICHKUX 1 MOJbOBUX
yMOBax.

KucnotrHo-ocHOBHUIT MeTOJ BHU3HA4YEHHS KaTiOoHIB. XapakrtepucTtuka [-VYI
aHAMITUYHUX TPyN KaTioHiB. ['pymnoBi peareHTH. YMOBHU MPOBEACHHS aHATITHYHUX
peakuiii Bu3sHauenHs kationis: K*, Na*, NH,* ,Ba?* ,Ca** , Ag", Hg", Pb?" , Mn?*
Fe?* , Fe3* , A", Cr¥*, Cu?*, Ni**, Co?", Cd** ta amionis: SO4> , SO3* S%, POs*
CO3*, ClI, Br, J, NOs, ,NOy. Anani3 cyMmimi KaTioHiB Ta aHIOHIB.

Tumpumempuuni memoou ananizy

1. 3aranbHi NMTAHHS.

Kiacudikariis MeToziB 3a THNaMu XIMIYHUX peakiii. Bumorum mo peaxiii B
TUTPUMETPUYHOMY aHaTi31. Buau TUTpUMETpUYHOTO BU3HAYEHHS: MPSIME 1 3BOPOTHE
TUTPYBaHHS, BHU3HAUCHHS 10 3aMimeHH0. CrnocoOu BHUpaKeHHsS KOHIIEHTpaIii
po3unHiB B TuUTpuMeTpii. EkBiBasieHT. MomspHa Maca ekBiBaJieHTa. MoJspHa
KOHIICHTpaIlis. MoJiipHa KOHIIGHTpallisl eKBiBajeHTy. Po3uMmHM TOYHOI Ta
npuOIM3HOI KOHIIEHTpallii, mocyA g BuUMIipioBaHHS ix 00’emy. IlepBunHI
cTaHmaptd, BuMord a0 Hux. Crangapr-tutpu. Btopunui cranmaptu. Touxa
CTEX1OMETPUYHOCTI 1 KiHI[eBA TOUKA TUTPYBaHHS.

BusHaueHHS TOYKM CTEXiOMETPUYHOCTI PO3PAXYHKOBUM Ta TpadidyHUM
METOJaMHU. 3aranpHi TpaBuia BHOOPY IHAMKATOPY Ta TMOOYIOBU KPHUBUX
TuTpyBaHHs. DakTopu, sKi BINIMBAIOTh HAa CTPUOOK KPHUBOI THUTPYBAHH.
be3inmuKaTOpHI METOIM BCTAHOBJICHHS TOUKH CTEXIOMETPUIHOCTI.

2. MeToa KHCJI0THO-OCHOBHOI'O TUTPYBAHHA.

Bunu imamkatopiB 1 mpaBuiia iX BHOOPY B 3aJIEKHOCTI BiJl TUIY XIMIYHOT
peakiii. KucnotHo-ocHOBHI iHAMKAaTOpU. Teopis 3a0apBI€HOCT] OPraHIYHUX CIONYK.
Ionno-xpomodopHa Teopist iHAuKaTOpiB. [ToKa3HUK TUTpYyBaHHS. [HTEpBaN Epexoay
3a0apBICHHS 1HIUKATOPY.

[ToMunku TUTpYBaHHS B 3aJ€KHOCTI BiJ] TPaBUIBHOCTI BUMIPIOBaHHS 00’ €My,
KUIBKOCTI 1HAMKATOPY Ta HENPABUIBHOIO HOro BUOOpPY. [HAMKATOPHI MOMWIKU MpPU



BHU3HAYEHH1 CUJIBHUX 1 CIIA0KUX KUCIIOT 1 OCHOB.

BuroTtoBneHHs 1 cTaHAapTU3alis PO3YMHY T1IPOOKCHIY HATPiI0 1 CONSHOI
KUCIOTH. [IepBUHHI CTaHAAPTH Uil BCTAHOBJIEHHS KOHILIEHTpALli pO3YMHIB KHUCIOT 1
ayriB. TUTpyBaHHS OJHOOCHOBHHMX Ta 0araTOOCHOBHUX KHUCJIOT, aMiaky. AHami3
pO3uuHy KapOoHaTy HaTpito. BuzHaueHHs THUMUYACOBOi TBEPIOCTI BOJIH.

3. OxuciawBaabHO-BIIHOBHI peakuii (OBP) B ananiTuuHiii Ximil.

EnexTpoximMIyHUI MOTEHI[IaN K XapaKTepUCTUKA CYNPSHKEHUX OKUCITIOBAaYa Ta
BIIHOBHUKA (pefokc — napu). CtannapTHuil, GopManbHUl Ta peaJbHUN NOTESHIIANIH.
PiBustHHst HepHcTa. 3B’S130K KOHCTaHTU PIBHOBArv 31 CTAaHAAPTHUMU MOTEHIIATaAMHU.
Hanpsimox peakuii okucieHHss 1 BigHOBIeHHS. akTopu, SKI BIUIMBAIOTH Ha
HANpPSIMOK TMepediry OKUCIIOBAIBHO-BIIHOBHUX peakiii: pH po3unny, KOHUEHTpallis
OKHCHUKA Ta BIJIHOBHMKA, MOOIYHI peakiii (ocaJXeHHS Ta KOMILIEKCOYTBOPEHHS),
Katajgizatop. MexaHI3MU OKHCIIOBAJIbHO-BIIHOBHUX peakuiid. [HaykTOBaH1 Ta
CYTIPSI’KEH1 peaKiii.

OCHOBHI HEOpraHiuHi 1 OpraHiyHi OKHUCJIIOBa4dl 1 BIJHOBHUKH, SKi
3aCTOCOBYIOThCA B aHamizl. Bukopucranns OBP nns sikicHOTO Ta KIJTBKICHOTO
BU3HAYCHHS CIIONYK, PO3AUICHHS Ta MAaCKyBaHHS, JUIsl PO3YMHCHHS METalliB Ta
ocaJiB.

4. MeToaM OKHCJIIOBAJIBHO-BIITHOBHOT0 TUTPYBAHHS.

OKHCITIOBANIBHO-BIIHOBHI ~ 1HAUKATOPHU:  PEIAOKC-IHAMKATOpU, HeEoOpaTumi
iHAUKaTOpU,  cuenmudivyHl  IHOAUKATOpU.  KpuBli  TUpyBaHHS.  OOYHUCICHHS
€JIEKTPOXIMIYHOTO TTOTEHITIAJTy B TOYIIl €KBIBAJICHTHOCTI.

[Tepmanranatometpis. Busnauenns 3amiza (II), okcanariB, mepokcuay BOIHIO,
Hitparis. Mogomerpis. YMoBu crangaprusanii tiocyasdary Harpio. Cucrema #os-
Wonua, sSK OKcWiItoBad abo BimHOBHUK. Bwusnauenns 3amiza (III), wmigi (1),
XJIOPOBOJIHEBOT KHCJIOTH, MTEPOKCHUIIB. JluxpoMaToMeTpis.

5. KoMIUIeKCHI CIIOJIYKH TA iX BUKOPUCTAHHS B AHAJITHYHIN XiMmil.

Tunu KOMIUIEKCHMX CIOJIYK, SIKi BUKOPHUCTOBYIOTHCS B XIMIYHOMY aHai3l.
BrnactTuBOCTI KOMIUIEKCHMX CIIOJYK, SKI MalOTh AaHAIITHYHE 3HAYCHHS: CTIMKICTH,

PO3YHHHICTB, 3a0apBIICHHS. Knacudikaris KOMILJIEKCHUX CITOJTYK:
BHyTpimHbOChepHI 1 30BHIMHBOCPEpHI (1IOHHI TApH), OJHOPITHONITaHIHI 1
3MIIIaHOITaH IHI, MO IePH1 (reTepomomisiaepHi 1 TOMOTIOJTISIIEPH1).

Koopaunartiline urciio Ta AEHTATHICTH JliranaiB. CTymiHYacTe KOMIUICKCOYTBOPEHHS.
KinbkicHI XapaKTEepUCTHKH KOMIUJIEKCHMX CIIOJIYK: KOHCTaHTH CTIMKOCTI a6o
HECTIHKOCTI (CTYyMIHYACTI Ta 3arajibHi). [HEepTHI Ta 1a01IbHI KOMIUIEKCH.

daxkTopu, fAKi BIUIMBAIOTh HA KOMILJIEKCOYTBOPIOBAHHS: Oy/10Ba IIEHTPAIBHOTO
aToMa 1 JIraHgy, KOHIIGHTpaIlii KOMIIOHEHTiB, pH, 10HHa cwia po34yuHy,
TeMreparypa.  BIUIMB ~ KOMIIJIEKCOYTBOPEHHS ~ Ha  PO3YMHHICTH  CITONYK,
OKHUCITIOBAJTbHO-BIJHOBHUIM TMOTEHITIA] CHCTEM, KHCIOTHO-OCHOBHY pIBHOBAry,
cTaburmi3amito pi3HUX CTYICHIB OKHCICHHS elleMeHTiB. CrocoOu ITiBUIICHHS
YYTIMUBOCTI 1 CEJIEKTUBHOCTI 32 JOMOMOTOI0 KOMITJIEKCHUX CIOJIYK.

6. Opraniuni peareHTH B aHajdiTH4Hid Xximil. Xemaru. Teopis
3a0apBJIeHHS.

TeopeTuuHi OCHOBM B3a€MOJIIi OpPraHIYHMX PEAreHTIB 3 HEOpPraHIYHUMU
10HaMHU. @DyHKI10HATbHO-aHAITUYH1 TPYIIH. ConeyTBoproroui Ta



KOMILJIEKCOYTBOPIOKOY1 yrpylyBaHHsA. BIUIMB 3aranbHOi CTPYKTypH Ha BIIACTHUBOCTI
OpraHiYHMX CHOJYK, 3HAYEHHS 3aMICHUKIB 1 XxpoModopHux rpyn. Teopis aHanorii
Ky3nenosa. B npupoan (pyHKIIOHAIbHO-aHATITUYHUX TPYIL, iX pO3TAllyBaHHS,
CTEpEeOoXiMii MOJIEKYJ CEJIEKTUBHICTh MOT0 B3a€MO/I1i 3 HEOPTraHIYHUMH 10HAMHU.

OCHOBHI THIU CHOJYK, SIKI YTBOPIOIOTHCSA 3a Y4acTIO OPTaHIYHUX pPEareHTIB.
XenaTv, BHYTPIIHBOKOMIUIEKCHI CHOJNyKU. DakTopu, MO0 BHU3HAYAIOTh CTIMKICTH
XeJIaTiB: MPUPOJia JOHOPHUX AaTOMIB 1 CTPYKTypa pEareHTIB, PO3MIP LIUKIY, YUCIIO
LUKIIB, XapakTep 3B’s3Ky MeTaiu-jiraja. llepeBarn oOpraHiuHux peareHTiB B
MOPIBHSHHI 3 HEOPraHIYHUMHU.

MOXXJTMBOCTI BUKOPUCTAHHS KOMIUIEKCHUX CIIOJIYK 1 OpraHIYHUX PEarcHTiB B
PI3HUX METO/JaX aHaji3y JUIsl SKICHOIO Ta KUIbKICHOIO BH3HA4Y€HHS, PO3AUICHHS,
MacKyBaHHS 10H1B, JII1 PO3UUHEHHS OCa/IiB.

7. MeToau KOMILIEKCOMETPUYHOI0 TUTPYBAHHA

CnocoOu  KOMIUIGKCOMETPUYHOTO  THUTPYBaHHSA:  MpsiMe,  3BOPOTHE,
BUTICHIOBaJIbHE, HempsiMe. MeTaloXpoMHi I1HAMKATOpM 1 BUMOTH JIO HHX.
CelIeKTUBHICTh TUTPYBaHHS 1 criocoOu ii migBuIlleHHS. ETuiieHmiamiHTeTpaoIroBa
kucnota (E[ATA) 1 1i nunatpieBa cuib (Tpunon b) ta ix cranmaptusaiis. BusnaueHHs
KaJbI[ll0, MAarHif0 B PO3YMHAX YHCTUX COJE€H 1 MpU CHUIBHIA MPUCYTHOCTI.
BusnauenHs 3aranbHOI Ta TOCTIMHOT TBepOCT1 BoU. BusHaueHHs cynb(aris.

Peaxuii ocaocenna 6 ananimuyHii Ximii.

Ocaoicyeanvne mumpysanus. I pagimempis.

1. 1o0yTOK PO3YMHHOCTI Ta HOr0 BUKOPUCTAHHS.

3aJIeKHICTh PO3YMHHOCTI OCaay BiJ HOTO IHIMBIAyaJIbHUX BJIACTUBOCTEH,
n00yTKy po3urHHOCTI ([IP), THIy KpHcTamiyHOT pemiTKy i1 HEOPTaHIYHUX CIOJIYK,
OyZI0OBH MOJICKYJIM, HAasSBHOCTI TiApouUIbHUX Ta TiApoPOOHUX 3aMICHHUKIB JIsI
OpraHIYHUX CITOJIYK).

JlobyToxk po3umHHOCTI. Po3paxyHKM pO3YMHHOCTI 0Ocajay, YMOB HOTro
yTBOpEHHsA. BImuB yMOB oca/keHHs (KOHILIEHTpaIlli 0caIKyBada, COJIbOBOTO CKJIaay
po3uuny, pH, remneparypu). ConboBHi €deKT.

2. Ocaau Ta iX BJaCTHBOCTI.

Mexani3M yTBOpeHHs ocany. Kpucramiuni it amopdHi ocaau, iX HEIOMIKU Ta
nmepeBaru, yMOBHM Ta OOJIacTi BHKOPHCTAHHs. 3aleXHICTh (OpMH oOcaxy Bif
IIBUAKOCTI YTBOPEHHS MEPBUHHUX YaCTUHOK 1 X pOCTY. YMOBH YTBOPEHHS

3. CniBocagxenns. Konoigni po3unnu.

[Mpuanan 3a0pynHenHs ocaxy. CHmiBocaJDKEHHS BHYTPIIIHE Ta 30BHIIITHE.
BHyTpimiHe: yTBOpEHHST TBEpAWX PO3YHMHIB 3aMIICHHS; YTBOPECHHS TBEPAHUX
PO3YHMHIB yMPOBAKEHHS; YTBOPCHHS XIMIYHHUX CIHOJYK. 3OBHINIHE: aacopOIis.
Mexanizm azcopOiii, mpaBmna azacopOiii. [IpaBumo Ilanera — ®asuHca — [aHa.
OOminHa agcopoO1is. @akTopu, sSKi BIUIMBAIOTH HA aJICOPOITIFO.

MexaHi3M YTBOpPEHHSI KOJIOiTHUX poO34yuHIB. bynoBa KOMOIAHOI YacTKH.
Minena. I[3oemektpuuna Touka. Koarymsamis Ta nenTuzamis.  3amoOiraHHs
BUHUKHEHHIO KOJIOiTHUX po3unHiB. [lo3uTMBHE 1 HEraTWBHE 3HAYCHHS SBUIIA
CHIBOCAKEHHS B aHAJII3I1.



4. MeToam 0cafKyBaJIbHOr0 TUTPYBAHHSI.

Aprentometpis. IlpuroryBaHHs Ta cTaHAapTu3alis po3uuHiB. Mertoau
@®onprapaa, Mopa, dasHca. I[aaumkatopu MeTONIB OCaKEHHS. TUTpyBaHHS 3
a7CoOpOIITHUMU 1HAMKAaTOpaMHu. MepKypoMeTpis.

5. I'paBiMeTpUYHHUIT METOA aHAJI3Y

CyTHICTh TpPaBIMETPUYHOTO aHaNi3y 1 MeXl Horo 3acrocyBaHHsA. [Ipsmi i
HemnpsMi MeTOAN Bu3HaueHHA. [loMunku B rpaBiMeTpuyHOMY aHanizl. HaiiBaxnuBimii
HEOpraHiuHl W OpraHiuHi OcaJKyBayl. 3arajbHa cxema BuU3HauyeHHsA. OOYuCICHHS
BEJIMUMHU HABaXKH, 00’€My oOcaJKyBaua, 00’€My pO3YUHY, pe3yJbTaTy aHali3y.
I'paBimMeTpuunuii  daxktop. Bumorm g0 ocamkyBanbHoi ¢opmu. Crnocobu
BITOKPEMIICHHSI O0caay Bia po3uuHy. [I[pomuBanHs ocaay. Bumoru a0 rpaBiMeTpuyHO1
dopmu. 3mMiHa CKIaAy ocaay IpH BUCYIIYBaHHI 1 MPOKapPIOBAHHI.

Ananituunai Ttepe3u. daxrTopu, sKI BIUIMBAlOTh HAa TOYHICTh 3Ba)KyBAaHHS.
TexHika 3Ba)KyBaHHS.

[Ipuknaan TPaKTUYHOTO 3aCTOCYBaHHS TPaBIMETPUYHOIO METOJY aHami3y.
Bona B TBepaux tinax. MeToau BU3HaAY€HHS BOAW. BU3HAUEHHS €IEMEHTIB y BUTIIS1
OKCUIB (3aJi3a, allOMiHIIO), Y BUIIANL coieil (Oapito 1 cynbdarTiB), y BUIJIAII
BHYTPIIIHbOKOMITIEKCHUX CIOJIYK (HIKEIIO 3 JUMETHITITIOKCUMOM).
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OPI'AHIYHA XIMIA

1. 3aranbHi NOTI0KEHHSA TEOPETHYHOI OPraHIYHOI XiMil

byoosa  opeaniunux  cnonyk. Teopis OygoBH  OpraHiyHMX  CIOJYK
O.M.bytnepoBa. OCHOBHI TOJIOKEHHS Ta 3HAYEHHS MJIA TMOAAIBLIIOTO PO3BUTKY
opraniyHoi ximii. Tunu XiMig4HOTO 3B’s3KY (10HHUM, KOBAJICHTHUMH, CEMINMOJISIPHUMA,
BoAHeBuit). [10puau3zailiss aToMHUX opOitanei, koBajdeHTHI [I- Ta 7-3B’sI3KWH.
OCHOBHI XapaKTepUCTUKH KOBAJICHTHOTO 3B’SI3KYy (MOJSPHICTB, IOJSPU30BHICTD,
JOBXXKHMHA, CIPSMOBAaHICTb, €Hepris). EdexkTn enekTpoHHHX 3CyBIB B MOJEKyjIax
OpraHiYHMX CHONYK (IHIYKTUBHMH Ta Me30MepHUN e(eKTH, TiNepKOoH foraiis).
JlokanizoBaHuii Ta JeI0KAII30BaHUI

Knacugirayis opeaniunux cnoayk, peacenmis i peaxyiu. Kiacudikaris
OpPraHiYHMX CIIOJYK, TPUHIMIK HOMCHKJIATYPH HACHYCHMX Ta HCHACHYCHUX
BYTJICBO/IHIB, BYTJIEBOJIHEBUX paJUKaliB. [30Mepis opraHIYHUX CHOJYK (CTPYKTYpHa,
reoOMeTpuYHa, ONTUYHA Ta TMOBOpoTHAa 13oMepist). Kiacudikamis peaxiii
(roMomiTHYHI Ta TeTepodituuHi, S, A, E Ta nmepuIukiiuyHi, MOHO- 1 OIMOJIEKYISpHI).
Knacudikaris peareHTiB (HykieopuibHI, €IeKTpOo(LIbHI, paJUKaIbHI PEAreHTH).
[ToHATTS TIpO TUTIM MEXaHI3MIB peakiliii B opraHiuHii ximii. TepMoawHAMIYHO Ta
KIHETUYHO KOHTPOJIbOBAH1 peaKIiii.

2. MeToau BUIIJIEHHSl, OYMCTKH Ta igeHTHdiKamii OPraHiyYHMX CIOJIYK.
AJIKaHHN

Memoou eudinenns, ouucmku ma ioenmu@ikayii opeaniunux cnoyxk. 3arajibHi
ySIBJIGHHSI TIPO METOJM BUAUICHHS, OYMCTKHU Ta iMeHTHdIKAIl OpraHiYHUX CIIOJIYK.
OCHOBHI eTany JOCIIPKEHHS] OpraHIYHUX CITONYK.

Cnioco6u po3iIeHHsT OPTaHIYHUX PEUOBHUH: (QUIBTPYBaHHS, ICHTPUPYTyBaHHS,
NepeKprcTaizailisg, BO3TOHKAa Ta peKTU(IKalis, TeperoHka 3 BOISHOI Iaporlo,
excrpakiig. KomoHouna, ToHKomapoBa i razoBa xpomatorpadis, iXx BUKOPHUCTaHHS
JUIS pO3MUICHHA Ta imeHTHdikaiii opraHidyHuX crnoidyk. CyTh ITUX METOJIB 1
MPaKTUYHE 3acTOCyBaHHA. [IpHHIHMMNH SKICHOTO €JIEMEHTHOTO aHaji3y OpTaHIYHUX
CHOIYK.

@®i3uyHI KOHCTAHTU OPTAaHIYHUX CIONYK (TeMIIepaTypy TUTABJIICHHS W KUIIHHS,
TYCTHHA, TOKa3HUK 3aJIOMJICHHS, MOJICKYJIsApHa pedpakxiisf), iX CyTHICTb, METOIU
BH3HAYCHHS Ta BUKOPUCTAHHS JUIA 1ICHTU(IKAITI].

Cy4acHi iHCTpyMEHTaIbHI METOAM ineHTHdikaiii opraniganx crnonyk: [U, YO,
SIMP cniekTpockortis, iX CyTHICTh 1 OCHOBHI IapaMeTpH, 1[0 BUKOPUCTOBYIOTHCS IS
imeHTHdIKaIii pe4oBUH.

3. AlIKaHu.

Homenknatypa Tta i13oMepis ankaHiB. EnexrpoHHa Ta mpocTopoBa OyaoBa
ankaniB. [loBopoTHa 13omepis, KoH(poOpMaIil Ta iX BIJIHOCHI €HEprii Ha MpUKIAJIi
eTaHy Ta Oytany. MeToau CUHTE3y ajKaHIB: TIpyBaHHS HEHACHUUYEHHUX BYIJIEBOJHIB,
BIIHOBJICHHS ~ PI3HUX  KJAaciB  OpraHlYHUX  CIHOJYyK, peakiis  Bropia,



NeKapOOKCHIIIOBAHHS Ta €JEKTPOJIi3 cojei kapOoHOBUX KUCHOT (peakiis Komwnoe),
riIpoJii3 MarHiiopraHiyHuX CHOJYyK.

XiM14H1 BIACTUBOCTI ajiKaHiB. [ OMONITUYHUN TUI PO3PUBY 3B’SI3KYy (TOMOJI3).
Enepris nucomiainii KoBaJE€HTHOTO 3B’s3Ky. BulbHI panukanu Ta ¢dakTopu, IO
BHU3HAYAIOTh BIJHOCHY CTaOUIbHICTh BUIBHUX paduKaiiB. Peakiii BUIbHUX paguKaiiB
3 TMEPEeHOCOM Ta BTPaTOl paJWKaJIbHUX BIACTUBOCTEM (pekoMOiHaIlisl Ta
JUCHPOIOPLIIOBaHH). MexaHi3MU  BUIBHOPAJUKAIbHUX peakilii B ajJKaHax:
rajoreHyBaHHs, CyJb(QOXJIOpyBaHHs, HITpyBaHHs. PeakuiiiHa 31aTHICT, Ta
BUOIPKOBICTh (PET10CENEKTUBHICTh) MPU PEAKIISIX PAAUKAIBHOrO 3aMillieHHs. Peakiii
OKHCHEHHS, JCTIIPyBaHHS Ta KPEKIHTY.

4. AJIKeHHU, aJIKIHH, aJIKATI€CHU

byoosa ma mnomenxnamypa ankewis, aixinis, ankaodienis. HoMeHknaTypa,
i30Mepis, eJICKTpOHHA OyJaoBa HEHACHYCHUX BYrJaeBOAHIB. [loHATTS mpo
JIOKaNI30BaHl Ta JelioKaiizoBaHi 3B’s3ku. IIpocTopoBa 130Mepis ajKeHIB Ta
aJIKaJII€HIB.

Memoou cunmesy ma XiMiuHi 61ACMUBOCMI QIKEHI8, QIKIHIB, AIKAOIEHIS.
Metonu CUHTE3Y aJIKEHIB, aJIKIHIB, aJIKa1CHIB: JeriApyBaHHs,
JeTiIporajoreHyBaHHs, JeTaJIOTCHYBaHHS, JerijpaTallii CIHUPTIB, YacCTKOBE
TiIpOTeHYBaHHA aJKiHIB, KapOIAHUW Ta MIPOMITUYHUN METOAUM OTPUMAaHHS
arneTusaeHy. XiMi4H1 BJIaCTUBOCTI aJIKEHIB, aJIKiHIB, ajJKaai€HIB. Peakiii mpueHaHHS
rajoreHyBaHHs, TiApyBaHHS, TigpaTaiii Ta TiAporajoreHyBaHHs. MexaHi3M
eNeKTpOPUILHOTO TIPUEAHAHHSA, PErio- Ta CTEPEOCEICKTUBHICTh peakiliid Ag.
[IpaBusio MapkoBHHMKOBa Ta MOro cydacHa iHtepmpertaitis. OOGepHeHHs opieHTaIlii
npueaHaHHs OpoMoBoHIO (3a Kapariem) sik Hacmigok 3Minu MexaHismy (AR). 1,2- ta
1,4-npuenHaHHs 10 KOH IOTOBAaHUX ajikaJli€HiB. Peakiiii OKMCHEHHS: €NOKCUIyBaHHS
(peakmis  IlpunmexaeBa), TigpoKcuiIroBaHHA  (peakiiss Barnepa), 030HOII3.
[Tomimepu3zarisa. Kartamituudae npueaHanas CO Ta BOJHIO JO alIKEHIB. AJIJIbHE
rajoreHyBaHHs ankeHiB. HykieodinpbHe npuenHaHHS A0 TOTPIMHOTO 3B’SI3KYy
(ciupTiB, KapOOHOBHUX KHCIIOT, 111aHOBOJIHIO). KMCIOTHI BIacTUBOCTI TEpMIHATBHHUX
aneTUIeHIB. AICTWICHIAM MeTamiB. JlieHOBUI CHHTE3 SK MNPUKIQA peakilii
[UKIIOTIPHUETHAHHS.

5. ApomaTH4Hi CIIOJIYKH

byoosa ma nomenxnamypa apomamuunux cnonyk. beH3on Ta HOro roMoJOrH:
TONyOJ, KCHWJIONHW, KymoJ. HomeHkmarypa, i30oMepis apoOMaTUYHUX CIOJYK.
Enextponna OymoBa O€H30JbHOTO Kiblld. [IOHATTS TIpO apoOMaTHYHICTh, MPABUIIO
XIOKKeTsl, €HEepris KOH'foraimii Ta CTYIiHb apoMaTU4HOCTI (OeH3os, HadTaiH,
anTpareH, (enantpen). HeOenszoimni apomaTwdHi cucteMu (IIUKIOTPOIICHUTINA- 1
TPOMUTINA-KATIOHN, IMKJIONEHTAIIEHITI-aHIOH, a3yJleH, aHyJeHH). ApOMaTH4HI
TeTePOIMKIIIYHI CTIOTYKH.

Memoou cunmesy ma XiMiuHi 61ACMUBOCMIT APOMAMUYHUX CNOIYK OEH30i0HO20
paody. Metoau cuHTe3y OEH30JIy Ta MOro TOMOJIOTIB: TpPUMEpH3allisl alleTHICHY Ta
HOro roMoJoriB, AETIIPOTCHYBAaHHSA IMKIIOAJIKAHIB, JETIAPOLMKIIZAIA aJIKaHIB,
NeKapOOKCHIIIOBAHHS COJIEM KapOOHOBUX KHCIIOT, alKUIyBaHHs (peakiii Bropua-
®ittira, @pinens-Kpadrca).

XiMI4H1 BJACTUBOCTI apeHIiB 1 peakuii eaeKTpoUILHOTO 3aMillleHHs



(rajmoreHyBaHHs, HITPYBAaHHS, CylIb(yBaHHs, aJKUTyBaHHS, allMiIIOBaHHA). MexaHi3Mm
peakiiii e1ekTpodIbHOTO 3aMillleHHS] B apOMaTUYHOMY KUIbIll, BIUIMB 3aMICHUKIB B
OEH30JIbBHOMY KUIbLI HA 130MEpHUH CKJIaJ MNPOAYKTIB 1 MIBUAKICTh peakiii (mpaBuia
OpieHTAaIlll Ta X TeOpeTUyHe OOTPYHTYBaHHs). 3TOJKE€HA Ta HE3r0/I)KEHA OplE€HTAIlis.
[Topsimox BBeAEHHS 3aMICHHUKIB B OCH30JIbHE KUTBIIE.

Peakiii okucHeHHs OeH30i1y Ta #oro romonoriB. Peakuii npuegHaHHs —
riIpyBaHHS Ta TaJOreHyBaHHsS. ['amoreHyBaHHsS rOMOJOTriB O€H307y B O€H3UIIbHE
noyiokeHHs: (Sgr). XIMIYHI BJIACTUBOCTI 0OaraTosiAEPHUX apPOMATHUYHUX CIHOJIYK
(madranin, aHTpateH, peHaHTpeH).

6. I'annorenonoxigni, ciupTH, GeHoIH

T'anocenonoxioni anighamuunozo ma apoMamuyHo20 paois.
MoHora/IoreHomoXiiH1 ali(aTUYHOTO Ta apPOMATUYHOTO Ps/iB, X HOMEHKJIATYypa,
130Mepia Ta enektpoHHa Oynosa. [TomspHicTe 3B’s13ky C—Hal Ta ii 3anexHICTh Bif
NIPUPOJIHM aToMa TAJIOTeHY Ta Xapakrepy paaukana. Criocodbu yTBopeHHs 3B s13Ky C—
Hal: 3amimeHHs aTtoMy BOJHIO, peakilii TMPUETHAHHS JO KPaTHOTO 3B’SI3KY,
3amimeHHs Tiapokcurpynu. CHHTE3 apOMaTHYHUX TaJOTCHOMOXTHMX 3 COJIeH
J(1a30HIIO.

XiMIUHI BJIACTMBOCTI MOHOTAJOTC€HOMOXIAHUX: HYKJICO(PUIbHE 3aMilleHHS
aTOMIB TaJIOTeHIB 1 JeriaporaigorenyBaHHsa. OcoOnuBocTi MexaHi3MiB Syl Ta Sn2
(BruiuB OyJ10BM CyOCTpaTy, pO3UYMHHUKA Ta HYKJI€O(IIBHOCTI aTaKylOuoro peareHry).
CrepeoxiMiuHI OCOOJIMBOCTI peakilii HykieodiabHOro 3amimeHHs. KoHkypeHIis
peakiiii HykieodiapHoro 3amimeHHs (Sy1 ta Sy2) ta emiminyBanus (E1 Ta E2).
3aJIeKHICTh CITIBBIIHOIICHHSI TMPOAYKTIB peakiii BiA NPUPOAU Ta KOHIICHTpAIlii
HyKJIeopiTy Ta OCHOBH, OYIOBH aJKUITAJIOTEHITy, TMPUPOAH PO3UYNHHHUKA.
BpaxyBaHHs 1IUX 3aJI€)KHOCTEH y MJIaHYBaHHI CHHTE31B HA OCHOBI1 raJIOr€HOMOX1THUX.
Crionyku 3 MIBUIICHOIO PYXJIUBICTIO aTOMa TaJIoreHy (ajaii- Ta OCH3UITaIOTeHIIN ).
Crionyku 31 3HI)KEHOIO PYXJIMBICTIO aTOMa rajoreHy (XJIOpBiH1I, OpoMOEH30M).

Peakiii BiZHOBJIEHHS TaJOr€HOIIOXIAHUX BOJHEM, IX B3a€EMOJIA 3 MeETalaMH
(YTBOpEHHsI METaJIOOPraHIuHMX CHOJYK, peakmii Bropra, Bropma-dirrira).
[IpenapaTiBHE BHKOPHCTAHHS TaJOTCHOTOXIIHUX [IJII CHHTE3Y pI3HOMAHITHHX
OpraHiYHUX CIOJYK.

Cnupmu ma ¢enonu. OaHOaTOMHI Ta 0araToaroMHi CIHUPTH 1 ¢eHOoNH, iX
HOMEHKJIATypa, i30Mepis Ta eJIeKTpoHHA OymoBa. BogHeBHil 3B’S30K Ta MOro BIUIMUB
Ha (DI3UYHI BIIACTHBOCTI Ta CIEKTPaJIbHI XapaKTEPUCTUKU IUX crmoiyk. Crocodu
OJIep)KaHHS TIIPOKCUIIOXTHUX ali(paTHIHOTO Ta apOMaTUYHOTO PSAIB: Tiapararis
ankeHiB, Tigponi3 3B’s3ky C—Hal, BimHOBIEHHST KapOOHLIRHOI Ta €CTEPOBOi TPy,
CUHTE3W 3 BUKOPHCTAHHSIM METATIOOPTaHIYHUX CTOJYK, OKUCHECHHS AJKEHIB, JIY)KHE
TOTUICHHSI COJIeH CYTh(OKHUCIOT, 3aMiHa aMIHOTPYITH HA TIAPOKCUTPYITY 4Yepe3 CoJi
Jia30H110, OKHCHEHHS KYMOJY.

XiMiuHI BJIACTMBOCTI CHHPTIB Ta ()EHOJIB: KHUCIOTHO-OCHOBHI BIACTHUBOCTI,
3aMIIICHHST TIAPOKCUTPYNHM TpPH i  TrajJoOreHOBOJHIB, TaJIOr€HOAHTIIPHU/IIB
MIHEpaTbHUX KHCJIOT, AeriapaTaiiis. Po3risa mux peakiiii 3 TMO3WINA 3araJibHUX
ysiBlIeHb Mpo MexaHi3Mu Sy Ta E. YTBopeHHst eTepiB Ta ecTepiB 3 KapOOHOBUMH
KHCJIOTaMHU Ta iX MOXITHUMHM. Peakiiii OKHCHEHHs Ta AETiApyBaHHs CIUpTIB. Peakiii
0araToaTOMHHMX CHOUPTIB: YTBOPEHHSI KOMILIEKCIB 3 10HAMH METaJliB, IEPETBOPEHHS B



anbga-okcuau. Peakiii peHoiB: enekTpodiibHEe 3aMIlIeHHS B O€H30JbHOMY KUTBIII
(rajmoreHyBaHHs, HITpYBaHHs, Cyiab()yBaHHS, aJIKUTyBaHHs), KOHAEHcALlsl (EHOJIB 3
(opManbpaeriiom, TiapyBaHHs, OKUCHEHHS.

7. KapOoHi/IbHi crIOJIyKH

byoosa ma peaxyitina 30amuicme kapbOouinonux cnoayk. Kiacudikarris
KapOOHUIbHUX cnodykK. EnexktpoHnHa OynoBa KapOOHUIBHOI TpyHHd, pO3MOALI
€JIEKTPOHHOT TYCTHHUM Ta MOro 3B’A30K 3 PEAKIIMHOI 3JaTHICTIO PI3HOMAaHITHHUX
CIIOJIYK 3 KapOOHUIBHOIO T'PYIOI0 (aJIbAEriv, KETOHH, KapOOHOBI KHUCIOTH, €CTEPH,
aMiJiy, aHT1IAPUAN Ta XJIOPAHT1IPUIA KUCIIOT, COI1).

Anvoeciou ma xkemouu. ANbAETIIA, KETOHHU, X HOMEHKJATypa Ta 130Mepis.
Cnocobu yTBOpeHHS KapOOHUIBLHOI TPYyMHU: O30HOMNI3, KaTadiTUYHE OKHUCHEHHS 1
Jeriparaifisi CHUPTIB, OKHUCHE PO3IICIUICHHS TJIKOIIB, OKCOCHHTE3, TiapaTalis
ankiniB  (peakimiss KydepoBa), rigpoJii3 TeMIHAIBHUX JUTAIOTC€HOMOXITHUX,
BITHOBJICHHSI XJIOPAHTIAPUJIIB KapOOHOBUX KHUCJIOT, MIPOJI3 cojJedl KapOOHOBHUX
KHUCJIOT, allMJIIOBaHHS apOMaTUYHUX BYTJIEBOAHIB (peakiris Opinens-Kpadrca).

Ximiuni enacmusocmi anvoecioie ma kemonis. HykineodinbHe NMpUETHAHHS TI0
KapOOHUIBHINA Tpymi Ta Woro mexanizMm. Kiacudikaiis HykieopUIbHUX pEareHTiB:
ocHoBu  Jlproica,  MCEBIOKUCIOTH,  KpUOTOOCHOBH. llpukimanu  peaxiiii
HYKJI€O(pUTBHOTO TPUETHAHHS: a) MPUETHAHHS OCHOB — TiJpaTallis, B3aeMOIis 31
cnupramMu  (HamiBaleTanai, —anetani), Oicyab(piToM HaTpilo, a30TOBMICHHUMHU
HykiaeodpitaMu  (amiakoM,  amiHaMM, TiIpa3wHOM 1  HOTO  TOXITHUMH,
TIPOKCUIaMIHOM); 0) MpUETHAHHS KPUITOOCHOB — B3a€EMO/Iisl 3 MarHIHOpraHIYHUMH
CIOJTYKaMH, aJTIOMOT1IPUIOM JIITiIO; B) B3A€MOJIIS 3 MICEBIOKUCIOTAMHU — IPUETHAHHS
CUHUIBHOI KHUCIOTH Ta aleTWIEHY, aJlbJOJIbHO-KPOTOHOBA KOHJIGHCAIllsl Ta
KOHJEHcAIlisl 31 CHOJyKaMu, IO MICTATh aKTHUBHY METHJICEHOBY Tpyny (peaxiis
Kuepenarens).

OKHMCHO-BITHOBHI peakilii ajabAeriIiB 1 KETOHIB: OKMCHEHHS ajbJCTidiB Ta
KETOHIB J10 KapOoHOBMX KuclIOoT (mpaBwio IlomoBa-Barnepa), kaTamiTh4He
TiipyBaHHS KapOOHUIBHUX CITONYK, BITHOBJICHHS amajdblaMOBAaHUM IIMHKOM Ta
COJISTHOIO KHCIoTOro (peakilis KiemeHceHa), ciupTaMyd B IPUCYTHOCT1 alIKOTOJISITIB
amomiHilo (piBHoBara MeiiepBeiina-Ilonnnopda-Bepnes), peakuis Tumenka,
B3a€EMOJISl aJIBJICTiIB, IO HE €HOJI3YIOThCA, 3 Jyramu (peakiis KanHIIIapo).
[uknooniromepusailiss Ta TOJIMEpHU3allisl albJeriaiB (TPUOKCAH, NapalbIerij,
napadopm).

KeTo-eHonpHa TayTOMepis 1 IMOB’S3aHi 3 HEK BIACTHBOCTI KapOOHUIBHHX
CHOJNYK (TaloTeHyBaHHS, TAT0()OpPMHE PO3IICTIIICHHS).

8. KapOoHoBi kucja0TH Ta iX NoXigHi

Knacugirayin,  izomepis, memoou  cunmesy  KAPOOHOBUX — KUCIOM.
Knacudikariss, HOMEHKIaTypa, i30Mepis KapOOHOBUX KHCIOT Ta iX TOXITHUX.
[IpoctopoBa i30Mmepist HeHacHYeHWX KHUCIOT. EnextponHa OymoBa KapOOKCHIBHOT
rpymnu Ta KapOokcuiaaT-aHioHa. MeTonu oJiep»aHHS KapOOHOBUX KHUCIIOT: OKUCHEHHS
BYIJICBOJIHIB, COUPTIB 1 albAEriliB, CUHTE3U 3 BUKOPUCTAHHSIM MarHidopraHiqyHUX
CIIOJIYyK, MaJOHOBOTO Ta aIleTOOIITOBOIO €CTEpIB, TIAPOJIi3 HITPWIIB Ta €CTEpIB.
Metonu onepKaHHS o,[3-HEHACHYEHUX KUCIIOT.

Ximiyni enacmueocmi kapoorHogux kuciom. XiMIi4H1 BIACTUBOCTI KapOOHOBHUX



KHCJIOT: KUCIIOTHICTb, i1 3B’SI30K 3 €JIEKTPOHHOIO OYyZ0BOIO KApOOHOBHUX KHCIIOT Ta 1X
10HIB, XapaKTepOM paJiMKaa (3aJIeKHICTh BiJl XapaKTepy Ta MOJIOKEHHS 3aMICHUKIB B
AIKUTLHOMY JIaHI1031 200 OeH30abpHOMY siipi). [loXinH1 KapOOHOBUX KHUCIIOT: €CTEPH,
TAIOTCHAHTIAPUINA, AHTIAPUAM, aMild, HITPWIM. YSBJICHHS @PO MEXaHI3M
B3a€MONEPETBOPEHb KApOOHOBUX KHCIOT Ta iX MOXiAHUX, POJb KHUCIOTHOTO Ta
OCHOBHOTO KaTajli3iB Ha MPUKIAAl peakuid ecrepudikaiii Ta OMUICHHS.
lanorenyBannst  kucinotr (peakuiss ['emns-Donwsrapna-3enincbkoro).  Peakmii
3aMillleHHs B O€H30JbHOMY KUIbI[l KUCJIOT apOMaTHYHOIO PSAY.

lloxioni kapbonosux xuciom, ix ximiumi eracmuseocmi. IlipomiThuHi
NEPETBOPEHHSI MOHO-, JIUKapOOHOBUX KHCIOT Ta iX NOXIAHUX (JeriapaTaitis,
nexkapOookcuinoBanHs). N-BpoMocyklMHIMIL Ta HOro BUKOPUCTaHHS B peakiii
OpomyBaHHs. Bi1acTHBOCTI MalOHOBOTO €CTepy Ta HOr0 CHHTETUYHE BHKOPHUCTAHHS:
aJIKUTyBaHHS HATPIIMaIOHOBOTO €CTepy, TNEpPETBOPEHHS TMPOIYKTIB peakiii Ha
kapOoHOB1 kuciaoTH (cuHTe3 KoHpazga), koHaeHcalis 3 KapOOHUIBHUMH CIIOJyKaMu
(peakmis Kneenarenst). Peakiii mnepeectepudikarlii, amMoHONI3y Ta €CTEPOBOIi
KOHJIEHCAIIl1 €CTEPiB.

9. HiTpOreHBMIiCHi OpraHiyHi CIOJyKH

Cnocobu ooepoicanus ma Ximiuni eracmusocmi nHimpocnonyk. HiTpocmomyku,
kiaacudikallis, HOMEHKJIAaTypa, I130Mepis Ta eJeKTpOHHa OyA0Ba HITPOTPYIH.
Cnocobu ojiep>kaHHA HITPOCIIONYK: HITpYBaHHS ajkaHiB (peakuis KoHoBanoBa) Ta
apeHiB, 0OOMiH aToMa rajoreHy Ha HITporpymny. XiMidHI BJIACTUBOCTI HITPOCIIONYK:
KaTaJiTUYHE TiIpyBaHHS, BIJHOBJICHHS B KHUCIOMY, HEUTpaJbHOMY, IyKHOMY
cepenopumax. C-H KuCIOTHICTH 1 TOB’s3aHI 3 HEK BIACTUBOCTI amiaTUUHUX
HITPOCIIOJIYK: TajJOr€HYBaHHS, HITPO3YBaHHS Ta HWOT0 BUKOPUCTaHHS IS
ineHTu@dikamii HITPOCTONYK, IO BIAPI3HAIOTHCS OYI0BOI alKUIBHOTO pajauKaa,
KOHJIEHCAIIis 3 KApOOHUTBHUMU CIIOJyKaMu. TayTomepist HITpOCIIONYK.

Knacugirayin, izomepis, memoou cuumesy, XiMIiYHI G1ACMUBOCMI AMIHIS.
Kiacudikaris, i3oMepis, HOMEHKJIaTypa amiHiB. EmekTpoHHa OynoBa aMiHOTPYIIH,
IpOCTOpOBa Oy/10Ba aMiHiB.

Cnocobu cuHTE3y amiHIB, OCHOBaHI Ha pEaKIiAX: a) HYKJIeo(PiLILHOTO
3aMIIEHHS TaJOTreHO- Ta TAPOKCUTIOXITHUX; 0) BIITHOBJICHHS HITPOCIONYK (peaKiiis
3iHiHa), a30TOBMICHUX MOXITHUX KApOOHUIHPHMX CIOJYK 1 KapOOHOBHUX KHCIJIOT; B)
neperpymnyBanss amiaiB (peakiis ['opmana).

XiMI4HI BJaCTUBOCTI amiHiB. OCHOBHICTh 1 KHCIOTHICTh aMiHiB, IX 3aJI€KHICTh
BiJl IPUPOAM BYTIICBOJAHEBUX PAANKAIIIB; B3a€EMOJIS 3 €JIeKTPO(IIbBHUMH peareHTaMu:
aNKUTyBaHHS,  AlWJIIOBaHHS,  B3a€EMOJiA 3  HITPUTHOK  KHCIOTOKW; 3
oenzoncynbpdoxmopuaom (peakiis ['iHcOepra). B3aeMojis apoMaTHYHHX aMmiHIB 3
enekTpodilaMu: peakilis anKiTyBaHHS 1 Cynb(pyBaHHS, AlMUIIOBAaHHS SK 3aXHCHA
peaxiiss IS TONAibIIOr0 TPOBEACHHS pEeaKIliii TaJOTeHYBaHHS 1 HITPyBaHHS.
CynbdaninzoBa KUCI0Ta Ta CyIb(paMigHi IpemapaTy.

Jiazo- i azocnonyku. Enexmponuna 6yoosea ma peakyii coneti diagoniro. Jliazo-
1 azocnonyku. Jlia3oTyBaHHsS apomMaTWyHUX amiHIB (peakiis ['picca). EnextponHa
OynoBa coisieil nia3oHi0. B3zaemoneperBopeHHst pi3HUX Gopm aiazocnonyk. Peakiii
coJieH Aia30Hito, 10 BiIOYBaOThCA: a) 0€3 BUWIyYeHHs a30Ty (a30CIMOIyUYeHHs], J1a30-
1 a30CKJIAJIOBi, 3alleKHICTb YMOB MPOBEACHHS Aa30CHOJIYYEHHS Bl MOPUPOIU



a30CKJIaIOBO1. 3arajbHl YSBJICHHS MPO MEXaHI3M peakiii azocnonydeHHs. CHHTE3,
eJIeKTpOHHA OyJI0Ba 1 CTPYKTYpPHI OCOOJMBOCTI a300apBHUKIB. BimTHOBIEHHS cofieit
nia3oHi0); 0) 3 BWIYYEHHSM a30Ty, 1X BHUKOPHUCTAHHS JJisi OJAEpKaHH:A
(YHKIIOHAIBHUX MOXIIHUX apOMAaTUYHUX CIONYK B peaKlisfix HYKJI€O(QLUIbHOTO
3aminieHHs (peHonu, HoaoeH301) Ta peakilii 3aHaMenepa.

10. I'inpokcu- Ta aMiHOKHUCJIOTH

Cmepeoximisn, memoou cunmesy, XIMIUHI GIACMUBOCHI 2IOPOKCUKUCIOM.
INapokcukucnotu. Krnacudikamis, 13o0Mepis, HOMEHKJIATypa. YSBIEHHS IIPO
CTEPEOXIMIIO TIIPOKCUKUCIOT 3 OJHUM Ta JIBOMa XipaJbHUMU LIEHTpaMH (MOJIOYHA,
s10;1yuHa Ta BUHHA KUCIO0TH). Homenkiatypa ontuunux izomepis (D,L- Ta R,S-).

3arajgpHi METOJIM CHHTE3y, OCHOBaHI Ha BJIACTHUBOCTSIX HEHACHYCHUX,
rajoreHo-, OKCO-, aMiHOKapOOHOBUX 1 JUKApOOHOBUX KHCJIOT, OaraToaTOMHHUX
CIUPTIB, TIIPOKCHANBAETIAIB 1 TiAPOKCUHITpUIIB. CHHTE3 [-TIAPOKCUKHUCIOT 3a
peaxii€ero Pedopmarcrkoro. Cunres apOMaTUYHHUX T'1IPOKCUKUCIIOT,
kapOokcuitoBaHHs GeHonaTiB 3a Konpoe-11ImirTom.

XiMIUHI BJIACTHUBOCTI: peakiiii HykJIeo(pUIbHOTO 3aMIIIEHHS 3 OOEpHEHHSIM 1
30epexeHHs M KoHpirypaiiit xipagsHoro nentpa (I1.Banbaen); peakuii aerigpaTtariii
am@aTUYHUX  TIIPOKCUKHUCIOT; OJIep)KaHHS  €TepiB  Ta  ecTepiB,  peakilii
a30CTIOTYYCHHS apOMATUIHHX T1IPOKCUKHUCIIOT.

Cmepeoximis, Memoou cunmesy, XIMIYHI 81ACMUBOCMI
aminoxuciom. Aminokucinotu. Kiacudikamis 1 HomeHkinatypa. CTpPyKTypH1 THIIH
MPUPOTHUX aMIHOKHUCIIOT, CTepeoxXimis 1 KoHDIrypalliiHi psu.

CunTe3u 3 anplerifiB 1 KeToHIB yepe3 mianriapuHu (peakiis IlTpexkepa-
3eMiHChKOr0), 3 MAaJOHOBOTO 1  alETOOLTOBOTO  €CTepiB, TaJOreHo- Ta
OKCOKapOOHOBUX KHCJIOT. MeToau CUHTE3y [3-aMIHOKHCIIOT, OCHOBaHI Ha PEaKIisIx
HEHACHYCHHMX 1 TuKapOoHOBHUX KUCIOT. Peakirist PoxgioHoRa.

XiMIYHI  BJIAQCTHBOCTI: KHCJIOTHO-OCHOBHI  BJIACTHUBOCTI  aMIHOKHCIIOT;
130€JIEKTpUYHA TOYKA; YTBOPEHHs TMOXIJHUX 3a KapOOKCH- Ta aMiHOTPYIIOL0;
NEPETBOPEHHS, 110 BIAOYBAIOTHCS MIPU HArPiBaHHI aMIHOKHCIIOT.

AHTpaH1JIOBa Ta n-aMiHOOCH30MHA KUCJIOTH; METOJIH OJCP KaHHS, BIACTUBOCTI
1 IIJISIXW 3aCTOCYBAHHS.

Vsapnenns mpo mentuaHuil cuHTe3. binku. Knacudikaris, metomu mokasy
MOTINEenTUAHOT OyJIOBH, BHU3HAYCHHS AaMIHOKHCIOTHOTO CKJIaAy 1 IOCIiTOBHOCTI
aMIHOKUCIIOTHUX ()parMeHTIB y MOJTINENTHIHOMY JaHITIO31.

11. ByraeBoau

byoosa, cmepeoizomepis, kinbuacmo-nanyro2o06a maymomepis MOHOCAXapuois.
ByrneBoau, xnacudikamis 1 HoMmeHKIaTypa. MoHocaxapuay, ix OyJqoBa Ta peaxiiii,
[0 3aCTOCOBYIOThCA TpH ii Bu3HaueHHi: BigHoBieHHS (HI), oxucHenHs (OGpomMHOIO
BO/IOI0, peakTuBOM TosuteHca), amiroBanHsg, mpob6a Tpommepa. Crepeoizomepis
MOHOCaxapuaiB, KOHQIrypariiHi psSau, KiThbU4acTO-JIAHITIOTOBA TayTOMEpis, Peakiiii,
SIK1 BUKOPUCTOBYIOTBCS 11 I0Ka3y HasiBHOCTI Ta pO3MIpy LUKITY. MyTapoTarltis.

Ximiyni enacmusocmi monocaxapuoie. XiMI4H1 BJIACTUBOCTI MOHO3: peakiii
OKUCHEHHSI (3 YTBOPCHHSM ajbJOHOBUX, aJlbJaPOBUX, IIYKPOBUX Ta YPOHOBHX
KHUCJIOT), BIJHOBJICHHA (YTBOpPEHHSI 0araroaTOMHUX CHOUPTIB), aJKLTyBaHHS,
YTBOpPEHHSI (PEHLIT1APA30HIB 1 03a30HIB, MEPEXOAN BiJl HIKUUX MOHOCAXapHAiB 0



Bulux 1 HaBnaku (peakuii Kimani-®imepa, Pydpda, Boss), BzaeMonepeTBopeHHs
KETO3 B ajJbJ03M 1 HaBMaku, OpoAiHHs. [IpencTaBHUKM 1€30KCH- 1 aMIHOLYKPIB, IO
BXOJIATh 70 CKIaAy ACIKUX BKIWBHUX PEUOBHH mpupogHoro moxomxeHHs (PHK,
JHK, raoikonpoTteinu).

byoosa ma ximiuni enacmueocmi oucaxapudie ma nonaicaxapuoig. Jlucaxapuim.
Knacudikariss (BiqHOBHI 1 HeBiIHOBHI nucaxapuau). Homenknarypa. [ukno-okco-
TayTOMEpis BITHOBHUX JAMCAXapuAiB 1 BJIACTUBOCTI, MOB’si3aHl 3 Hewo. Manbrosa,
1eno6io3a, JaKkTo3a, caxaposa, ix Oymosa 1 BaactuBocti. [lomicaxapunu. Kpoxmars.
AMin03a 1 aMUIONEKTHH SIK CKJIAJ0Bl YacTMHM Kpoxmanto, ix OymoBa (o-1,4-
TIKO3UIHUKM 3B’s130K). BmactuBocTi kpoxmant. Ilemtonmosa, ii Oymoa (f-1,4-
TJIIKO3UJTHUM 3B’ S30K), (Pi3WyHI Ta XIMIUH1 BIaCTUBOCTI.

12. I'eTepouMKJIiYHI CIOTYKH

byoosa, 3azcanvni memoou cunmesy ma XiMiyHi 61acmu8ocmi n’sIMu4IeHHUX
eemepo  yuxnig. 1'€TEpOLMKIIYHI CHONYKH, iX Kiacudikamis. [I’sTudnenHi
TETEPOLMKIIN 3 OJJHUM rerepoaTomMoM (¢ypan, TiodeH, mipoi), ix OymoBa, 3aJekKHICTh
CTYIICHS apOMAaTHYHOCTI BiJl MPHPOAM TeTepoaToMa. 3arajibHi METOJIU CHHTE3Y i1
B3aemomnepeTBopeHHs (FOp’eB).

XiMI14H1 BIACTHUBOCTI I’ ITHYWICHHUX T'E€TEPOIMKIIIB, PeaKIlli eJIeKTPOQiLIbHOTO
3aMIIIEHHS 1 BIUIUB MPHUPOAM reTepoaToMa Ha OCOONMBOCTI iX MpoTikaHHs. Peakiii
riipyBaHHs 1 OKUCHEHHsA. KHCIOTHI BIACTMBOCTI IMIPOJy Ta iX BUKOPUCTAaHHS B
cunte3l. [lipoabHMI MK SIK CTPYKTYpHUH ¢dparMeHT XJopodily 1 reMOoryiooiHy.
[nnon Ta Woro noxigHi. Metoau moOynoBU 1HAOIBHOTO fipa, L0 IPYHTYIOThCA Ha
BUKOPHUCTAHHI apOMaTHYHHX aMiHIB 1 apwiriapa3oHiB (peakiiis dDimepa). XiMiuHi
BJIACTHBOCTI 1HIIONY SIK aHajora mipony. [I’ATH4ieHHI reTepouMKIM 3 aToMaMu
a30Ty, KUCHIO i cipku. ITipa3on, iMifason, Tpuaszomnu, okcasod, Tia3ol. IX eleKTpoHHa
OynoBa, apOMaTUYHICTh, METOJIM CUHTE3Y Ta XIMIYH1 BJIACTHBOCTI.

Enexmponna 6yoosa nipuouny ma ii 36’s130K 3 XIMIYHUMU 61ACMUBOCMAMU.
[lecTuwieHHl TETEPOUMKIN 3 OJHUM TeTepoaromoM. [lipuamH, HOMEHKIATypa Ta
130Mepis moXimHUX. EnekTpoHHa OyaoBa MipUAMHY Ta i1 3B’SI30K 3 XIMIYHUMU
BJIACTUBOCTAMU. Peakitii enekTpodi1bHOTO 3aMillieHHs B SAp1 NIPpUAUHY (HITpYBaHHS,
cynb(yBaHHS Ta TrajmoreHyBaHHs). Peaxmii Hykieo(dinbHOTO 3aMillleHHS BOIHIO,
MexaHi3M peakiii Ununbabina. AHaOriss B XIMIYHMX BJIACTHBOCTSX MIPUIUHY 1
HITpOOeH30:1y (peakiii cynbyBaHHs Ta rajoreHyBaHHs ). OCHOBHICTb MIPUIUHOBOTO
nukiry. Codi mipuauHito. Peakitii BiTHOBICHHS 1 OKMCHEHHS.

XiHOJiH, Horo OyaoBa, CXOXICTh 1 BIIMIHHICTh XIMIYHHMX BJIACTHBOCTEH
MIPUANHY 1 XIHOJIHY.

[lecTuwieHH] reTEpOUKIH 3 KiTbKOMa reTepoaroMamu. [lipumians, mypuH sk
KOHJICHCOBaHa CHUCTEMa iMIa30ITy i MIpUMITUHY.

Ankanoinm, 3araibpHa XapakTepuctuka, knacudikaiis. Kodein, mopdin, xiHiH,
KOJZICTH.
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PI3UYHA XTMIA

1. Ilpeamer Ttepmoaunamiku. OCHOBHI TOHSTTS Ta BHUXUIHI TOJOKEHHS.
O06OopOTHI MPOIIECH.

2. Ilepme nHauano TepmomuHamiku. DopMmytoBaHHS 1 MaremaTudHa  (opma
3amuCy MepIIoro Havajga. BHyTpiniHsa eHepris; 3akoH JKoys.

3. TermmoemHiCTh PEUOBHMH: CEpelHS, ICTHMHHA, 1300apHa, 130XOpHA. PiBHSHHS
Maiiepa. MonekynsspHO-KIHETUYHA TEOpis TEIUIOEMHOCTI Tra3iB. 3allekKHICTh
TEIJIOEMHOCTI Ta3iB Bl TemIiepaTypu. TemIoeMHICTh TBEpAUX peuoBHH. KBaHTOBO-
MEXaHIYHa TeOPis TETIOEMHOCTI.

4. Pobota po3mupeHHs ineanbHUX ras3iB (1300apHui, 130XOpHUMN, 130TEPMIUHHUH,
1300apHO-130TepMiuHMi  mporiecu). PoGoTa po3mupeHHs ~— imeanpHUX Tra3iB B
amiabatnunux nporecax. PiBusuus [lyaccona. Kanopuuni koedirieHTH.

5. Tepmoximia. BuzHaueHHS 1 OCHOBHI MOHSTTS TEPMOXIMIi; 130XOpHHH Ta
1300apHMii TeIoB1 e€(eKTH, 3B SI30K MK HMMH, TEPMOXIMIYHI PIBHSHHS. 3aKOH
I'ecca ta iioro Hacmigku. Pi3UYHUN 3MICT eHTaNbINII. TErIOTH YTBOPEHHS CHOYK;
CTaHJApPTHI TETUIOTH YTBOPEHHS CIOJIYK. 3aJIe)KHICTh TEIUIOBOTO e(PeKTy peaxirii Bif
temneparypu (piBasHHs Kipxroda). Enepris 38’ s3kiB. [{ukn bopra-Xabepa.

6. Jlpyre Hawamo TepmoauHaMmikd, #Woro GopmymtoBanHs. [IpuHImn
Kapareonopi. Hukn Kapuo. Koediuient kopucHoi aii mapoBoi mamuHu. Teopemu
Kapno-Knaysiyca 1 Kapno ta ix gokas. Y3aranpHenuil nukn KapHo Ta iHTerpan
Kinaysiyca nnst 060poTHUX 1 HEOOOpOTHUX TpoiieciB. MaremaTnuHa gopma BUpa3y
Ipyroro Havajia TepMoauHamiku. EnTpomis. 3miHa eHTpomii B OOOpOTHHUX 1
HeoOopoTHUX mporecax. Di3udHuit 3MICT €HTPOTII.



/. VY3aranbHeHe pIBHSHHSA MEpPLIOr0 1 JPYyroro Hayal TEPMOIAUHAMIKH.
3anexHICTh EHTPOIIi 17eadbHOro Ta3y BIA TeMmmeparypu 1 00’eMy Ta BIJ
TEMIIEpPaTypH 1 TUCKY. 3MIiHA €HTPOIii Npu (a30BUX 1 HOJIMOPPHUX NEPETBOPEHHSX.

8. Izoxopno-13oTepmiunuii (F) 1 1306apHO-130Tepmiunuii (G) moTeHIianmu, ix
3B’S130K 3 pOOOTOI0 CHUCTEMH Ta JOUUIBHICTh BBEICHHS B TEPMOAMHAMIKY.
3MiHa BUIBHOI €HEprii CUCTEM B PE3yJbTaTi MPOTIKAHHA B HUX OOOPOTHHUX 1
HeoOopoTHUX TpolieciB. Kpurepii camMOYMHHOTO MTPOTIKAHHS MpOIECy Ta  HOro
HampsMKy. 3alleXHICTh xapakTepuctuuHux ¢yHkuii F 1 G Big Temmeparypu 1

o0’emy (F) Tta Bim Ttemmeparypu 1 Tucky (G). IloBHi nudepenuianu
xapakrepuctnaaux ¢pysakiiid U, H, F 1 G ta ix BMacTUBICTb.

9. XimiuHa CHOOpigHEHICTh 1 3akoH [ifoynx Mac. KoHcTaHTH XIMIYHOI
piBHOBaru, 3B’s30K MK HUMHU. Bupa3 KOHCTAaHT piBHOBAaru CKJIaJHUX PEaKIliid uepe3
KOHCTaHTH PIBHOBAru OUIBII MPOCTUX PEAKIIii.

10. Ximiuamit mortenmian. PiBHsHHsS ['100ca-/[rorema. XiMIYHUN TOTEHIIIAN
i1eanpHOTO Ta3y. XIMIYHUM MOTeHIian 1 ¢a30Bl PiIBHOBATH.

11. TepmoanHamMIYHUI BUBIJ 3aKOHY JIIOUMX Mac. PIBHSHHS 130T€pMHU XIMIYHOL
peakuii Bant-I'odda. [306apHi moTeH1anu yTBOPEHHS XIMIYHUX CIIONYK.

12. 3anexwnicts A G° Big Temneparypu (piBHsuHs ['166ca-T'ensmronsua). Brms
TEMIIEpPaTypH Ha XIMIUYHY piIBHOBAry.

13. PiBHAHHS 1300apu Ta 130XOpW XiMiyHOI peakmii. ['padiune BU3HauEHHS
TEIJIOBOTO e(PEeKTy peakxiiii.

14. Tlousittss mpo netkicth (pyriTuBHicTh) f Ta KoedilieHT IE€TKOCTI Y.
BusHnaueHHss <y Ha OCHOBI NMPUHIMMY BiAMOBIAHUX cTaHiB. KOHCTaHTH piBHOBaru
reTepOTeHHUX PEaKIlii.

15. TenmoBa Teopema HepHcra (Tpere Hawyano TepMOAMHAMIKK) Ta il
eKCIIepUMEHTaTbHA TIepeBipKa.

16. PiBHoBara Mix pimuHoro 1 maporo. PiBusuas Knaysiyca-Knaneiipona. Busin
piBasHHS Krnaysiyca-Knamnelipona dyepes 4yacTHHI MOX1IHI 1300apHOTO MOTEHITIATY 110
TEMIIEPaTypl 1 TUCKY. 3aJEKHICTh TEIUIOTA BUNIAPOBYBAHHS PIAMHU Bij] TEMIIEpaTypu
1 piBasaHA Kitaysiyca-Knamnelipona B iHTerpaibHid Gopmi

17. Po3unan. OcCHOBHI TMOHSATTA 1 Bu3HadeHHs. Emmipuyni 3axoHu Pays.
MonekynsapHO-KIHETUYHE OOIPYHTYBAaHHsS MEPILIOrOo 1 YETBEPTOro 3aKoHIB Payis.
TepMmoauHamidyHe OOIPYHTYBaHHS JPYroro i TpeThboro 3akoHiB Payms. Ximiuni
MOTEHI1AIH PO3YUHEHUX PEUOBHUH.

18. Ocmoc, ocmotuuHuit THCK, piBHAHHS Bant-T'odpda. Tepmoaunamika
OCMOTHYHOTO THUCKY.

19. 3akonu Payns ansg poO3UYMHIB  €JIEKTPOJITIB 1 TEOPiS ENEKTPOTITUIHOL
nucotiaiii Appeniyca.. 3B’ 30K 130TOHIYHOTO KOE(IIIEHTY 31 CTymeHeM Jucorriarii
MOJIEKYIL.

20. CunpHi 1 c;maOKi  eNeKTPOJNITH, iX BIACTUBOCTI. 3aKOH pO30aBICHHS
OcBainbaa.

21. Po3uuHHICTH Ta3iB y pinnHax. 3akoH ['enpi. EMmipuune piBHsHHS CedeHoBa.

22. B3aemHa po34uMHHICTH piauH. 3aKkoH po3noaury. Poboru fAxoBkina, [1lmmosa,
Jleniue.

23. IneanpHi po3umHaM. [IpyXHICTH TapiB igeanbHUX 1 peabHUX OiHAPHUX



PO3YUHIB.

24. AKTUBHICTH 1 KOe(IIliIEHT aKTUBHOCT1. BU3HaueHHs KOe(]ili€HTIB aKTUBHOCT1
3a JIONOMOIOI0 JlarpaM «cCKjiaj pO3YMHY-TapliajibHl TUCKH NapiB KOMIIOHEHTIB
po3unHy». Ckiiag napu OlHaApHUX PO3UMHIB.

25. Jliarpamu  «CKJaJ-TemMrneparypa KUIIHHS» Ui 10€ajdbHUX 1 peaJbHUX
O0iHapHUX po3uuHiB. [IpaBuiio Baxesns, oro BUBiA. A3€OTPONHI PO3YUHHU.

26. 3aKOHOMIPHOCTI TNEperoHku po3uuHiB. 3akoHu KownoBanopa. Cucremu i3
B3a€MHO HEPO3UMHHUX piguH. [leperonka 3 BOASHOO Maporo.

27. PO3UMHHICT, TBEPAUX PEUOBMH Yy piauHax. PiBHAHHA (orapidmika)
[Ipenepa. TermnoT po3YMHEHHS TBEPAUX PEUOBHH.

28. IlpaBmiio  ¢a3z ['1606ca. Marematuuni ¢opmu Bupasy mnpaBuia ¢as.
OMHOKOMIIOHEHTHI CHUCTeMH, JiarpaMa CTaHy BOAW. YHWCIO HE3aJeKHUX
KOMIIOHEHTIB Ta iX BUOIp.

29. JliarpamMu TUTABKOCTI JBOKOMITOHEHTHUX KOHJICHCOBaHHMX cucTeM. I[IpaBuiio
¢a3 ['i60ca 1151 KOHEHCOBAaHUX CHCTeM. THIH JiarpaM IJIaBKOCTI.

30. liarpamMu TJIaBKOCTiI JBOKOMITOHEHTHUX KOHIACHCOBaHHMX cucteM. [IpaBuiio
¢a3 ['i06ca nys KOHJIEHCOBAHHUX CHUCTEM. XapaKTEepUCTHKa JiarpaMy IUIABKOCTI
cucremu «Sb — Pb».

31. liarpamMu TJIaBKOCTiI JBOKOMITOHEHTHUX KOHJACHCOBaHHMX cucteM. [IpaBuiio
¢a3z I'il6Oca i KOHJAEHCOBAHUX CHCTEM. XapaKTepUCTUKAa JilarpaMm IUIaBKOCTI
cucreM «Pt — Au», «Mn— Cu», «l-xapBokcim - d-KapBOKCiM».

32. Jliarpamu IUIaBKOCT1 ABOKOMIIOHEHTHHX KOHAEHCOBaHHX cucTeM. [IpaBuio
¢a3 ['1060ca 11 KOHAEHCOBAHUX CHCTEM. XapaKTepUCTUKa Aiarpam ImiaBkocTi «Cu —
Ag».

33. Jliarpamu IIaBKOCT1 ABOKOMIIOHEHTHHX KOHAEHCOBaHHX cucTeM. [IpaBuio
¢a3 ['i66ca 11st KOHEHCOBAHUX CUCTEM. XapaKTEPUCTHKA JiarpaM IUIaBKOCTI «Zn —
Mg».

34. Jliarpamu IJIaBKOCTi JBOKOMIIOHCHTHHX KOHJACHCOBAaHUX cucTeM. [IpaBuio
¢a3 I'i060ca nisg KOHACHCOBAHMX CHCTEM. XapaKTepPHCTHKa JiiarpaM IUIaBKOCTI
cuctem «Na- K» 1 «H2 O - KCI».

35. Tepmiunmii aHami3z 1 moOymoBa  JiarpaMm IUTaBKOCTI cuctemu. [IpaBuio
BaXKEJIsl.

36. I'padiune mpencTaBieHHs CKIay MOTPIHHUX CUCTEM.

37. OcHOBHI TOHSTTS Ta BU3HAYCHHA XIMIYHOI KiHETHKUA. DOpMyITIOBaHHS
OCHOBHOTO TIOCTyJaTy XiMiuHOi KiHeTuku. KiHeTnyHa Kiacudikamis XiMIYHHUX
peakmiii. @DopmanbHa Ta MOJEKYJISIpHA KIHETHKA.

38. KineTrika OMHOCTOPOHHIX peakiid pizHuX mopsnakiB. [Ipsma Ta 3BOpoTHa
3amaui xiMiuyHO1 KiHeTukH. [lepion HamiBpo3maxy. MeTony BU3HAUYCHHS KIHETHYHOTO
MOPSIAKY pPeakiiii 3 JOCIITHUX JaHUX.

39. Kinetnka cxmanaux peakmii. [lapamensui peaktii. [locmigoBHi peakirii.
OyHKIIOHAJIbHA 3aJIeKHICTh 3MIHM KOHIIEHTpAllll pearyrouMx pEeYOBUH 3 4acoM B
napajgelbHUX Ta TMOCIIIOBHUX peakiiax. OOOpoTHI peakilii Mepiioro MOpSAKY.
OyHKIIOHAJIbHA 3aJI€KHICTh 3MIHM KOHLIEHTpAIllll pearyrouMxX pEeYoOBHH 3 4acoM B
obopotHux peakuisx. CynpspkeHi peakuii. CkJiagHi 0araTOCTYMIHYACTI PeaKIIii.
JlonaTkoBl MOCTYJNATH XIMIYHOT KIHETUKHU, SIKI BUKOPHCTOBYIOTH IPU BUBYECHHS



CKJIQJTHUX PEaKIIii.

40. BiuiuB Temnepatypu Ha IIBUAKICTb peakiii. PiBHsSHHS AppeHiyca. EHepris

aKkTUBalii.

41. Teopii XiMIYHOI KIHETUKU. Teopiss aKTUBHUX 31TKHEHb. Teopisd MepexiJHOro
ctany. IloHSATTS npo akTUBOBaHUU KoMIulekc. Jliarpama MOTEHIIaJIbHOI €Heprii
CUCTEMHU, TOUKA «MIHI-MaKCy». 3MiHa MOTEHI1aJbHOT €HEePrii CUCTEMHU B30BXK LUISAXY
(koOpAMHATH) peakuii, 3MICT MOHATTA «UUIAIX peakuii». OCHOBHE PIBHAHHS Teopil
nepexigHoro crany (piBHsHHA Eiipinra). TepMmoauHaMiyHUII —acnekT Teopii
NEepPeXiTHOTO CTaHy. BruMB THCKY Ha KOHCTAHTY IIBHJAKOCTI peakuii 1 Teopis
NEPEXITHOTO CTaHy.

42. Teopii MoHOMOJIEKYIsIpHUX peakiliil [lepuena 1 Jlinnemana-XiHuenbBya.

43. Jlanirorosi peakiiii. BibHi paaukanu. ['010BHI cTaii JIAHITIOTOBUX PEaKIIii.
PiBusanus CeMeHoBa, HOTO aHaII3.

44, doroximisa. 3akoH (HOTOXIMIYHOT €KBIBAJICHTHOCTI, KBAaHTOBUM BUXia. Tumu
Ta KiHETUKA (POTOXIMIYHUX PEAKITIi.

45. Peaxiii B KOHJeHCOBaHMX (pazax. 3arajabHi OCOOIMBOCTI XIMIYHUX PEaKIlil B
piKomMy cepenoBuIii. Brume npupoau po3YrMHHHKA.

46. Ictopis Bimkputta Katanizy (mpami Knemana i1 Jlesopma Ta bepueniyca).
[Ipuknaau 3acrocyBaHHs Karanizy. CyyacHi ysIBJEHHS MpO KaTasi3, MOro OCHOBHI
MOJIOKEHHS. BU3HAUCHHS TOHATTSA «KaTalizaTopy», Kiaacudikarmis KaTaJiTUHYHHX
IIPOIIECIB.

47. TomoreHHuit katamiz. MexaHi3M TOMOTeHHOro Katamizy. KwuciorHo-
ocHoBHUH KaTani3. ConboBi edekTr. CepeoBHIIe K KaTalizaTop XIMIUHUX PeaKIlii.

48. Tereporennuit katanmiz. (OcoOJIMBOCTI TeTepOreHHOro karamizy. Ilepmri
ySIBJICHHS MPO TETepOTeHHMM  KaTami3. MexaHi3M TreTeporeHHOro KaTaiizy 3a
Jlearmiopom 1 XiHIIEIbBYIOM.

49, BnacTuBOCTI KaTaliTHYHHX TMOBEPXOHb. AKTHBHI IEHTPH Ta iX MpHpOA.
MynbTHIIETHA TEOPis TeTepOoreHHoro KaTanizy bamanaina

50. Tereporennwuit Katami3 1 eHepris aktuBaiii peakimii. Okpemi cTymneHi
TeTEPOreHHOI0 KaTai3y.

51. depMmeHTATUBHUI KaTali3.

52. Ilpenmer enextpoximii. CTUCHIA ICTOPIA PO3BUTKY €JIEKTPOXiMii Ta CydacHi
npoOiemMu enekTpoxiMii. (OCHOBHI MOHSTTS €JIEKTPOXIMii: eIeKTpoJiT, ioHOhOpPH,
10HOTGHM, CJICKTPOJIITHYHA JUCOIliallig, KaTioH, aHIOH, OIHapHi, TEpHApHI,
KBaTepHApHI, KBITEPHApHI EJIEKTPOJITH, EJIEKTPOXIMIYHA PpEaKIlis, TaJbBaHIYHUN
€JIEMEHT, TOTUTMBHUH €JIIEMEHT, aKyMYJISITOP, €IEKTPOIIi3, EIEKTPOIi3ep, KaTo I, aHOI.

53. OcHOBHI TTOJIOXKEHHS, 3aCTOCYBaHHS 1 HEJOJIIKU Teopii AppeHiyca.

54. AXTHUBHICTH 1 KOeIlIEHTH aKTUBHOCTI €NEKTPOIITIB. [oHHA cua.

55. OcHoBHI TTONIOKEHHS 1 HepOIiKH Teopii JleOas-Xrokkens.

56. CydacHi yABICHHS PO PO3YNHU EJIEKTPOJITIB.

57. PiBHOBaru B po3ynHax eJeKTpoIiTIB. ['iaponi3 coneit. bydepHi po3uuHu.

58. Crucna xapakTepucTHKa MPOBITHUKIB €IEKTPUIHOTO CTpyMy. Enextpuuna
MPOBIAHICTh PO3YMHIB €IEKTPONITIB. [luTOMa, MossipHa 1 €KBiBaJE€HTHA €JIEKTPUYHI
NpoBIAHOCTI. BrimB pi3HUX (AKTOpPIB HAa EJIEKTPUYHI MPOBIIHOCTI PO3UYHMHIB
€JICKTPOJIITIB.



59. 3akoH He3anexHoro pyxy I1oHiB Konbpayma. Ewmnipuune piBHAHHS
Konbpaymia. PiBasinusg OcTtBanbaa 1isl C1aOKuX €JIeKTPOJIITIB.

60. Teopis €JEKTPUYHOI  MpoBigHOCTI  po3uuHiB  Jlebas-Ounzarepa.
Enextpodopernunuii 1 penakcaniiHuii e(heKTH raJbMyBaHHs PyXy 10HIB.

61. MossipHa eJeKTpUYHa TMPOBIJHICTH 10HIB TIIPOKCOHIIO Ta TIAPOKCUITY.
Ectagernuit mexanizm. Edextu Bina 1 [lebas-danbkeHrareHa.

62. Pyx i0HIB B enexkTpuuHoMy noiii. LIIBuakicTe 10H1B.YKcna nepeHocy 10HiB.

63. BuMipioBaHHS ~ €JIEKTPUYHOI  MPOBIJHOCTI  PO3YMHIB  €JIEKTPOJITIB.
Konaykromerpuuna koMipka. MicTok YiHCTOHA.

64. KonmykTomeTpuuHi METO/IHU: BHU3HAYCHHI KOHIICHTpaIlii
(KOHIYKTOMETpPUYHE TUTPYBaHHS), CTYIEHS JUCOIallii Ta KOHCTAHTH AMCOLiaIii
C1abKOro  eJeKTPONITY, KOe(]illieHTa eNEeKTPUYHOI MPOBITHOCTI  CIAOKOTO
€JIEKTPOJIITY, 10HHOTO JOOYTKY BOJH, PO3YMHHOCTI Ta AOOYTKY Ba)KKOPO3YHMHHHX
CTIONYK.

65. OOepHeHi Ta HEOOEpHEH1 eNeKTPOU, 0OEpHEHI Ta HEOOCPHEHI TalibBaHIuH1
€JIEMEHTH, eJIEKTPO/IHI MOTeHI1anu, enekrpopyiitai cunu (EPC).

66. CxnagaHHS TajlbBaHIYHOTO e€JeMeHTa. MexaHi3M BHUHHUKHEHHS CTpUOKa
noTeHIianiB. Mogemi OynoBH TOABIMHOTO EIEKTPUYHOTO IMapy Ha MEXI MOJAUTY
€JIEKTPOJI-PO3YHH.

67. TepmoauHamika enekTpoxiMiuHuX enemMeHTiB. PiBHsHHs HepHcTa.

68. OCcHOBHI BUAM €JIEKTPOXIMIUHUX JIAHIIOTIB (XIMIYHI Ta KOHIICHTpAIliliH1) Ta
po3paxyHok ix EPC.

69. BumiproBanus EPC. IloteHIiiomeTpis — eJIeKTPOXIMIYHHI METO ] BU3HAUCHHS
pi3HUX (P13UKO-XIMIYHUX BeTuurH. [loTeHIioOMeTpUYHE TUTPYBAaHHS.

70. BrracTuBOCTI HEPIBHOBOXHHUX EIEKTPOXIMIYHMX cucTeM. 3akoHu dDapanes.
Buxin 3a ctpymom.

71. IBuakicTh enekTpoxXiMiuHuX peakiiil. ['yctuna crpymy. OcCHOBHI cTafii
eNeKTpoaHuX mporeciB. JudysiiiHa Ta eleKTpoXiMidyHa KIHETHKA EJICKTPOIHUX
peaKIrii.

72. Enextpoau, mo HE MOJMSPU3YIOTHCA Ta EJIEKTPOIU, IO MOJSPU3YIOTHCS.
EnexTpoana nonsipu3zaiiis: KOHIIEHTpAIliitHa Ta XIMiYHa.

73. Hanpyra posknany. Ilepenanmpyra mpu enekrponizi. Ilepenanmpyra Ha
enektponl. PiBusanas Tademns. Teopii BomHeBoi mnepeHanmpyru. PexombOiHariitHa
teopisa Tadens. Teopis MOBUILHOTO PO3PSATY 10HIB.

74. Enextpomni3. EnextpokaminspHi sBumia. OCHOBHI HaNpSMKH 3aCTOCYBaHHS
CJIEKTPOITI3Y.

75. Kopo3ist MmeTamiB i METOu 3aXUCTy Bia koposii. [lacuBHICTE MeTamiB.
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KOJIOITHA XIMISI

1. OCHOBHI MOHATTH Ta BJIACTUBOCTI JUCIEPCHUX CHCTEM

Beryn. Busnauenns “KomoigHoi ximii” sk Hayku. OCHOBHI 3ajgadi Ta
HanpsIMKA KoJioigHoi XiMii. KosoigHi yacTMHKM Ta KoJoinHi cucteMu. O3HaKu
00’ekTiB KOJOinHOi XiMii. KinbKicHe BM3HAUY€HHS JUCHEPCHOCTI: AUCHEPCHICTH Ta
OUTOMa TMOBEpXHA. IcTOpis pO3BUTKY KOJOINHOI Ximii. Pi3HI Tumu knacudikarii
JTUCTIEPCHUX CHCTEM: 3a arperaTHUM CTaHOM JUCHEpPCHOI (ha3w Ta JHMCIEPCIHHOTO
Cepe/IoBHUINA, 3a PO3MIPOM YACTHHOK, 3a KOHIeHTpaliero Ta iH. JliopiapHI Ta
miopoOHI aucriepcHi cuctemu. [0JIOBHI HOBI  HampaBJ€HHS Ta 00 €KTH
(MIKpOoeMyJbCii, TOHKI IUTIBKM, OIOKOJIOiTM Ta 1H.), SIKI BHUBYAIOTHCS KOJIOITHOIO
XIMI€I0.

2. MeToam oiep:KaHHsI Ta OYUCTKH AUCTIEPCHUX CHCTEM

Jlucniepraitiiini METOIU OJepP>KaHHS JUCIIEPCHUX CUCTEM (30JI1iB, EMYJIBLCIH, ITiH,
aepo3odiB). Ponb ITAP B mpouiecax onepxaHHsl TUCTIEPCHUX CUCTEM. 3B’SI30K pOOOTH
JTUCIIEPTYBaHHSI 3 TOBEPXHEBOIO EHEPri€lo TBepAuxX Tul. Bukopucrtanus edexrty
Pebinnepa s 3meHmieHHs poOotw aucnepryBaHHs. KonpgeHcaliiiHi cmocoOu
oJiep)KaHHs JucrtiepcHux cucteMm. OnepKaHHs 30J1iB B Mpoleci XIMIYHUX peaKIlii.
Po6orta yrBOpeHHs 3apojakiB HOBOi (ha3u. OCHOBHI METOIM OYMUCTKH 30JIB ([iaji3,
eNeKTpoaiai3 1 ynbTpadiIbTpalis).

3. MoJieKyasipHO-KiHeTHYHI BJACTHBOCTI JMCIIEPCHUX CHUCTEM.

Teopist OpoyHiBcbKOTO pyxy. PiBHsSHHA EifHIITeiHA 115 KOoeditieHTy nudys3ii.
PiBussuas  EdHmTeitna s cepenHbOro  3MmimieHHA.  ExcnepumeHTanbHe
oorpyntyBanuss Csembeprom 1 IleppeHom Teopii OpOYHOBCBKOTO  pPYXY.
CenuMeHTAIlIMHUN  aHai3 TOMAMCIEpCHUX cucteM. KOHCTaHTa CceauMEeHTarlii.
HudepeniiaibHa KpuBa po3MOALTY YaCTHHOK 3a PO3MIPOM; IHTErpajbHa KPHBA; iX
OyZoBa 3 JaHWX 3a KIHETUKOIO HaKOomMu4yBaHHsS ocany. CeaumeHTaIiiHo-audy3iiHa
piBHOBara. 3aKOHOMIPHOCTI CeIMMEHTAIIil y BIAIIEHTPOBOMY TIOJII.

4. ONTHYHI BJAaCTHBOCTI TUCIIEPCHUX CHCTEM

PosciroBanHs cBiTNIIa gucriepcHUMU cucteMamu. Teopiss Pemes Tta i
3actocyBaHHs.  OnNTHYHI ~ METOAM  JOCHIIKEHHS  JUCHEPCHUX  CHUCTEM.
VYabprpamikpockoris, TypOigumetpis, Hedemometpis. [lormuHanHs cCBiTIAa Ta
3a0apBIICHHS AUCIIEPCHUX CUCTEM.

5. EnexTponoBepxHeBi IBUIIA B JUCIEPCHUX CHCTEMAX

EnexrpokiHeTnuH1 siBUIA : eJleKTpodope3, eIeKTPOoOCMOC, MOTEHIAIN
TEUIHHS Ta CeJIMMEHTAIl{i. Teopis I'enpMronpa-CMoyXOBCHKOTO.
EnexrpokineTnunuit mnoTteHuian. BmmuB 1HAMGEPEHTHUX Ta HEIHAUPEPEHTHUX
€JIEKTPOJIITIB Ha EJNEeKTPOKIHETUYHUN mnoTeHmian. Ilepe3aps/skeHHs MOBEpPXHI.



[3oenekrpuunuii crtan. Iloasiiinmii enextpuunuii mwap (IIELL). ITpuumnu #oro
ytBOopeHHs. Moneni Oynosu IIEII (teopii I'enpmronsua, I'yi-Uenmena, IlltepHa).
MeTtonu BUBYEHHS €JIEKTPOKIHETUYHUX SBUI 1 BUMIPIOBAHHS €JIEKTPOKIHETHYHOIO
noTeHuiany. bynosa minenu rigpogpoOHOro 3071s.

INOBEPXHEBI SIBUIIIA

1. TepMmoanHaMika MOBepXHEBUX SIBUII

[ToBepxust posnoniny ¢a3. BuibHa moBepxHeBa eHepris. [loBepxHeBui HATT,
CUJIOBA Ta €HEPreTUYHa TPAKTOBKA. 3MiHA MOBEPXHEBOTO HATATY PIIMHU HA MEXI 3
naporo B 3aJEKHOCTI BiJl TeMIepaTypd, KpUTUYHA TeMIleparypa 3a MeHIeneeBuM.
[ToBepxHs po3moiny MiX JBOMa KOHAEHcoBaHUMH (asamu. IIpaBuno AHTOHOBa;
YMOBHU HOTO BUKOPUCTAHHSI.

2. KanisispHi ssBuma

Kaninsapuuit tuck. 3akon Jlamnmaca. 3alieXHICTh TUCKY Mapu Bl KPUBU3HU
noBepxHi pinuHu. 3akoH Tomcona. KamninsapHaa koHaeHcalris.

3aJIe)KHICTh PO3YMHHOCTI BiJ] KPUBHU3HHM TIOBEPXHI JHCICPCHUX YACTUHOK
(3axkoHn ['166ca-OctBanbaa-OpeitHnixa).

3mouyBanHs. KpaioBuit kyT. 3akoH FOnra. ChiBBIIHOIIEHHSI MDX poOoTaMu
Koresii Ta aare3ii mpu 3MouyBaHH1. Kanuisipue nigHATTS piauHu, piBHsAHHA JKiopeHa.
Bubopue 3MouyBaHHS K METOJI XapaKTEPUCTUKU MOBEPXH1 TBEPAUX Ti7 (IO UTBHUX
Ta J110OoOHUX).

3. AxcopOuisi Ha moBepxHi po3noainy ¢as

AncopOrrisi K caMOBUIbHE KOHIIEHTPYBAaHHS Ha TOBEPXHI po3noauty ¢as
PEYOBHUH, SKI 3HWKYIOTh MbK(pazHuii Hatsir. [loBepXHEBO-aKTHMBHI Ta 1HAKTHUBHI
PEUYOBHHH.

Tepmonunamika mporecy aacopoOiii. PiBusaas amcopOmii 1'i606ca. Opraniuni
noBepxHeBo-akTuBHI  peuoBuHH (ITAP). Knacudikamii ITAP, o6macti iX
BukopuctanHsa. IIpo6iaemu Oioposknany IIAP. Tlomstts mnpo riapodinsHO-
ninopineaui 6amanc (I'JIb) monexkyn ITAP. 3anexHiCTh MOBEpXHEBOIO HATATY Bij
koHueHtpairii [TAP. Piusuns [lumkoBcbkoro. [loBepxHeBa aKTUBHICTD, il 3MiHA B
romosoriyaux psgax [TAP. IlpaBuno TpayGe-/lokino. Pobora aacopOirii. PiBHsSHHS
Jlearmiopa, #oro 3B’s30k 3 piBHIHHAMH [100ca, IlumkoBcekoro. bymosa
MoHomapiB po3unHeHux [IAP. J[BomipHUIi cTaH pPEYOBHHHU B MOBEPXHEBOMY IIapi,
OpI€EHTAIlI MOJIEKYJT B PO3PS/PKEHWX Ta HACHYCHHMX IapaxX. PIBHAHHS cTaHy
moHomapy IIAP. Pospaxynku posmipiB Monekyn I[IAP. IloBepxHeBi TUTIBKH
HepozunHenunx [TAP; moBepxHeBHii THCK; MeTOAM Horo BuMiptoBaHHs. OCHOBHI THUTIH
IUTIBOK: Ta3omofiOHi, piaki, TBepai. Apcopbmis [IAP wa mnoBepxHi po3ainy
HE3MINIyBalOUMXCs piauH. AJcopOIlis ras3iB 1 mapiB Ha OJHOPIAHIA TOBEPXHI.
Ancop6miitni B3aemonii. 3akoH ['enpi. MoHomonekymsipHa ancopOrmis. [3otepma
aacopo6mii Jlearmropa. PiBusaanas @peitanixa. Teopis momimMonekynsipHoOi agacopOii
BET. AzncopOIiisi Ha Mexi po3jiny TBepie Tio - pinuna. Howa (mospHa) agcopouis.
Wonnuit 06Min. PiBasaas Hikonschkoro. Xpomatorpadis.



4. Koaryasimis Ta CTPYKTYPHO-MeXaHiYHi BJIACTHBOCTI JAMCIIEPCHUX
cucTremM

CriliKicTh Ta KOAryJIsLisA AMCIIEPCHUX CUCTEM

Teopist criiikocTi rigpodgodbuux 3oixei (teopis HJIDO). PosknuHoBaabHUN
TUCK. MollekynsipHa Ta €JeKTPOCTaTU4YHA CKJIaJ0Ba PO3KIMHIOBAIBHOIO THUCKY.
3anexHICTh €Heprii B3a€MO/111 YaCTUHOK JUCIIEPCHOT a3y BiJl BiICTaH1 MI’)K HUMHU.

Koarymsis rigpodgobuux 3omeit. [IBuakicte koarysmsinii. [lIBuaka 1 moBiapHa
Koaryjsuia. BriuB po3mipy Ta 3apsny HoHa-koarynstopa 1HIAH(DEPEHTHOro
enextpoiity. IlpaBuno Ilymnene-I'apai. JliorponHi Ta HenpaBuibHI psaau. Brius
HeiHAudepeHTHUX enekTpouitTiB. Koarynsumis 30JiB CYMILIIIIO  €JIEKTPOJIITIB.
QuokymsALisA, TreTepoKoaryssiis, rerepoanaryisuis. SBuile 3BUKAHHS 30J1B.
Konoinauii 3axucr.

5. CTpyKTYpHO-MeXaHiYHi BJACTHBOCTI IUCHEPCHUX CUCTEM

CTpyKTypOyTBOpPEHHsI B JHCIEPCHUX cHcTeMax. [Ipupoma KOHTakTiB Mix
€JIeMEHTaMH CTPYKTYp. YTBOPEHHsI Ta BIAacTHBOCTI reneid. KoarymsiiitHi cTpyKkTypH.
YMOBU yTBOpEHHs, MEXaHIYH1 BJIACTUBOCTI; sBUIIE TUKcoTpomii. Kpucranizamiitai
CTPYKTYpH, 1X MEXaHIUYH1 BJIACTHUBOCTI. 3aKOHOMIPHOCTI Te4Yii BUIbHO-AUCIEPCHUX
cucteM. 3akoH Hprotona. BB koHieHTpamii Ta GopMH YacCTHHOK JMCIIEPCHOT
¢a3u Ha 3aKkOHOMIpHOCTI Teuil (3akoH EiHIuTelina).

6. JlioginbHi 1ucnepcHi cucreMmu

YTBOpeHHsI Ta BJIACTHBOCTI PO3YMHIB KOJIOITHUX MOBEPXHEBO-aKTUBHUX
pedoBuH. MinenoytBopeHHss 'y po3unHax IIAP. KpuTuyHa KoOHIEHTpaIlis
minenoytBopeHHss (KKM), ocnoBHi metoam BuszHaueHHs KKM. bymosa wimern.
Tepmonunamika mitenoyTBopeHHs. Comro0imizaltis.

7. EMyJabcii Ta minu

Emynecii. Knacudikaiiis, BU3BHa4eHHS CTyIeHs aucrnepcHocti. EMynberaTopu,
npuHiunu BuOopy ITAP mms craGumizamii mpsasMuX Ta OOOPOTHUX E€MYIIBCIH.
OGepnenictb (a3 emynbciii. Meroau pylHyBaHHS emylbcil.  [IpakTtuune
BUKOpHUCTaHHS eMyibciid. [linu. bygoBa miH Ta ix knmacudikaris. KpatHIicTs TiH.
[TinoyTBOproBaui. BrmuB enexkTposriTiB Ha miHOyTBOprotouy 3natHicTh [TAP. IliHHI
TUTiBKH, OyoBa, (hakTopu cTiiikocTi. YopHi miiBku. [IpakTHdyHe BUKOPUCTAHHS ITiH.

8. Kos10igHO-XiMiuHi OCHOBM OXOPOHHM HABKOJHIIHBLOTO CePeI0BHIIA

Metonu pyiiHYyBaHHS Ta YJIOBIIOBaHHS aepo3oiiB. bopoTrsba 31 3a0pynHEeHHAM
atMocdepu. MeTou OYMCTKH MPUPOAHUX Ta CTIYHUX BOJ, SIKI 3aCHOBaHI Ha 3MiHI
arperaTuBHOI Ta CEIMMEHTAI[IMHOI CTIMKOCTI JUCHEPCHUX CHCTEM. BHUKOpHCTaHHS
KOaryJistHTiB 1 (PIIOKYJSHTIB juis ouncTKH Boau. Ouumctka Boam Bim IIAP Ta fioniB
BOXKMX MeTaliB. BukopucTaHHs MiHHOTO (pakIiOHYBaHHS Ta MIHOYHOI QuoTarii,
aacopOIIii Ta HOHHOTO OOMIHY.
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BUCOKOMOJIEKYJIAPHI CIIOJYKH

Bemyn. TlonimepHa XiMig SIK HayKa MpPO BUCOKOMOJIEKYJISIPHI CIIOJIYKH Ta iX
neperBopeHHs. OCHOBHI  TOHATTS Ta  BU3HAYEHHS: TMOJIIMEp,  OJIIFOMeEp,
CHIBBIHOIIEHHS MOHATH mojiMepu Ta BMC. Cryninb nmosjiMepusalllii Ta KOHTypHa
JOBXKHMHA JIaHIora Makpomosiekyi. Poas BMC y xwuBiif mpupoi Ta MpOMHUCIOBOCTI.
[Ipenmer Ta 3aBHaHHsS Hayku MNpo modiMepu. Micle Hayku SIK CaMOCTIMHOI
(dyHIaMeHTanbHO1 rajgy3l 3HaHb cepell IHIIUX (PYHIaMEHTaJbHUX XIMIYHHUX HayK.
Bxuan ykpaiHChKHX Ta POCIMCHKUX BUCHHX Y PO3BUTOK HAYKH MPO MOJTIMEPH.

1. Knacudikauisi mosiMepis Ta | BaxJIUBIllIl NPeICTABHUKH.

Kinacudikarris moyiiMepiB B 3aJI€KHOCT1 B/l TTOXOKEHHS, XIMIYHOTO CKJIaay Ta
OyJ1I0BY JIAaHOK OCHOBHOTO JaHmora. [Ipupoani tTa cuaTeTHyHI nosriMepu. OpraHivyHi,
€JIEMEHTOOpraHiIuHiI Ta HeopraHiuHi moyiMepu. JIHINAHI Ta po3raimyxKeHi MOJIMEpH.
I'omomonimMepu, komoiiMepu. brok- Ta menHi mojiMepu. ['OMoJaHIOroBI Ta
reTepojaHiorosi mnoiiMepu. IlomiMepn Ta KomosiiMepu MOHOOJIEIHIB Ta iX
MOX1THUX: TMOJIIETHJICH, TOJIMPOILIEH, MOJIBIHUIXIOPHI, MOJICTUPOII, TOJ10yTaaieH
Ta KomoyiMepH, mojiizonpeH. KapOouukmiuai moniMepu: ¢enonodopManbaeriasi
cmonu, momionedinn. IIpocTi Ta CcKIagHI TOMIECTEpPH: TMOJICCTUIICHOKCHI,
noyeTwieHTepedTanat, nmidTaneBi cmonu. [lomiamerani: MOJIOKCUMETHIICH,
1earos103a Ta ii moxigHi. [lomiamiau: momikampojakTaM, MoJireKcaMeTHICHaUIaMil,
noJIlilypeTaHu, OLIKH, HYKJICTHOBI KHMCIIOTH, TOHATTA MpO iX OiojoriuyHi (QyHKII.
[Tomicunokcanu. Menuko-610J10T19HI BIACTUBOCTI MOJIIBIHIIOBOTO CITUPTY.

2. Cunre3 nmoJrimMepis.

[Momimepuzaris. Knacudikaiis IaHIIOTOBUX MOJIMEPHU3AIIHHAX TIPOIECIB.
PanmukanpHa mosiMepm3aliis Ta KomosiMepusallis. IHiitoBaHHS —paguKaIbHOI
nmoJiiMepu3ariii, TUnM iHimiaTtopiB. Peakmii pocTy, oOpuBYy Ta mepejadi JIaHIIOTA.
Kinetnka pamukanbpHOi TONIMepW3allii TpPH HU3BKUX CTYMEHAX TEPETBOPEHHS,
MOJICKYJIIPHI Mach MaKpPOMOJIEKYJI, IO YTBOPIOIOTHCS. OCOOIMBOCTI paguKaIbHOT
MmoJIiMepur3arlii Py BUCOKUX CTYIMEHSIX TMEPETBOPEHHS, «reib-ePexT». PamukanbHa
KOTOJIIMEepHU3aIlisi Ta PIBHSAHHA CKiamy KomoisiMmepiB. [IpoBeaeHHs momiMepu3saii B
Maci, emyJbcii Ta cycnensii. KaTionHa Ta aHionHa noniMmepusanig. Karanizatopu ta
coKaranizaTopu. IHilitOBaHHs, pIiCT Ta OOMEXKEHHs pocTy JaHiora. l[oHHO-
KOOpAWHAIIMHA TOoJIMEpHu3allii B MPUCYTHOCTI TOMOT€HHUX Ta TIE€TePOreHHUX
KaTtanizaTopiB. [IpuHUMON CUHTE3Y CTEPEOPETYISIPHUX MOJIMEPIB Ta iX BaXJIMBIILII
xapaktepucTtukd. /IlomikonaeHcamis. Tunu peakiii MoOJIKOHICHCAllll, OCHOBHI



0COOJIMBOCTI iX MPOTiKaHHA. BruiuB crepeoxiMii, MOHOPYHKIIOHAIBHU X JOMIIIOK Ta
NnoOIYHUX peakI[iii Ha MOJIEKYJISIpHY Macy npoaykTiB. [lonikoHaeHcallii Ta yTBOPEHHS
CITYACTUX CTPYKTYp. PIBHOBakHa Ta HEpIBHOBa)KHAa mojikoHAeHcauisi. [lpukinagu
BOKJIMBIIIMX TOJIKOHACHCAIIMHUX peakiid. [IpoBeneHHs moJiKoHAEHcAlli B
pO3ILIaBi, pO3UMHI Ta Ha MEX1 po3noALTy (das.

3. MakpoMoJIeKyJ/IM Ta IX OBeJiHKa B PO3YHHAX.

Kondopmarriiina 130Mepis Ta KoH(opMmarist MaKpOMOJIEKYI,
BHYTPIIIHBOMOJIEKYJIIpHE OOEpTaHHsS Ta THYYKICTb Makpomoiekyni. Eneprernyni
Oap’epu oOeptanHs. [10BOpOTHI 130MepHU Ta THYUKICTh peanbHUX JIaHLIOT1B. Cepenns
BIJICTaHb MK KIHI[SIMH MaKpOMOJIEKYI K XapaKTepUCTHKa KOH(POPMAIIITHOTO CTaHy
nanmrora. [IoHATTS CTATHCTUYHOTO CErMEeHTY. MaKpOMOJIEKYU y PO3UHHAX,
TEPMOJMHAMIYHI KPHUTEPii PO3UYMHHOCTI Ta JOKAa3 TEPMOJMHAMIUYHOI pIBHOBAru
po3unHiB. OOMexxeHe Ta HeoOMexkeHe HaOyxaHHs. TepMoauHaMiYHa MOBEIIHKA
MaKpOMOJIEKYJl B pO3YMHAx y TIOPiBHSHHI 3 MOJIEKYyJIaMd HU3BKOMOJICKYJISIPHUX
cnosiyK. PiBHSIHHS cTaHy noniiMepiB y po3uuHax. [pyruil BipianbHU KOedilli€eHT Ta
0-ymoBu.  OcMoMeTpis  pO3UYMHIB  MOJIMEpPIB  SIK  METOJ  BU3HAYCHHS
CEPEIHbOYHCIOBUX MOJIEKYJSIpHUX Mac. DI3MKO-XIMIYHI OCHOBHU (pakliOHyBaHHS
noJjiiMepiB. ['iIpouHaMiuHI BIACTUBOCTI MAaKpOMOJIEKYJ Ta B’A3KICTh pPO30aBlIEHUX
pO3unHIB. 3B’A30K XapaKTEPUCTHYHOI B’SA3KOCTI 3 MOJIGKYJSIPHOIO Macolo.
Bicko3uMmetpisi, SIK METOJ BHU3HAUYEHHS CEpPEIHBOB’SI3KICHOT MOJEKYJSPHOI Macwu.
CBITJIOpO3CitOBaHHS MaKpPOMOJICKYJI B PO34YWHI, piBHSHHS JleOas, 3aJIeKHICTh BiJ
PO3MipiB MaKpOMOJIEKYJI Ta KyTa po3CitoBaHHS CBiTia. CBITIIOPO3CIFOBAHHS K METO/I
BU3HAYEHHS CEPEIHPOMACOBOI MOJIEKYJIIpHOiI MacHu. XiMiuHI Ta (I3HKO-XIMIYH1
0COOJIMBOCTI MOBEIIHKM MaKpOMOJIEKYJI-JIEKTPOIIITIB, 10 10HI3YyIOThCA. AMdoTepHi
MOJIICJICKTPOJIITH, 130€JICKTpUYHA TOYKa. bIIKM sSK TpUKIax aM(pOTepHHUX
MOJIIETIEKTPOJIITIB. 3arajbHa XapaKTEePUCTHKA KOHIICHTPOBAHWUX PO3YMHIB, T'elIiB Ta
KOJIOTMTHUX JHCHEpCiii mojiMepiB. Acorialis MaKpoMOJEKYyJd B KOHIICHTPOBAHUX
PO3YMHAX Ta CTPYKTYPOYTBOPEHHS, OCOOJIMBOCTI TeUii KOHIIEHTPOBAHUX PO3UYHHIB.

4. Pi3uKo-XiMisl MOJIMEPHUX TiJl

Arperartsi 1 ¢a3oBi cTanu nodimMepis, ¢pi3udHi cranu. Kpuctamiuauii ha3zoBuii
cTaH, TemioBl edekTn (a30BUX TMEPEXOJiB, HAAMOJICKYIAPHI CTPYKTYpH.
TepmomexaHiuHi KpuBI aMOp(pHUX TMONIMEpiB, BIUIMB MOJEKYJISPHHX Mac,
Hedopmariiss moniMepiB  y CKIOMOAIOHOMY CTaHi, TEeMIEpaTypu KPUXKOCTI.
Hedbopmariss  momiMepiB Yy BHUCOKOEJIACTUYHOMY  CTaHi, TEPMOJWHAMIiKa
BHUCOKOeNacTHUHOi nedopmariii. Penakcamilinmii  XapakTep BHCOKOEIACTUYHOT
nedopmariii, seuie rictepesucy. Jledopmaiiis momiMepiB Imijl BILIMBOM MEPIOAUIHO-
3MIHHAX HaBaHTaXKCHb. B'I3KOTeKydni CcTaH TOJIMEpiB, mpolecH aedopmairii.
[Tnactudikamis momiMepiB Ta TumM 1UiacTudikaTopiB. 3araibHa naedopmartis
MOJIIMEPHUX TUT Ta MexXaHiuHi Mojeni. XiMI4HI TIEPETBOPEHHS TMOJIIMEPIB.
[TomiMepaHanoriyHi MEPETBOPEHHS B TOJIMEpax Ta IX 3aCTOCYBaHHs. XIMI4HI
MEPETBOPEHHS B MOJiMepax 3 30UIbLICHHSIM CEPEIHbOr0 CTYMEHs MojiMepu3alii, ix
3actocyBaHHs. Knacudikaiis npoueciB JeCTpyKIlii MOJIMEPIB 1 MEXaHI3MH PEaKIIiid.
Oco06auBOCTI OKUCHOI 1 (DOTOOKMCHOI JeCcTpyKIlii, 1Hri0iTopu mpoieciB. [lomimepHi
KOMITIO3MITIMHI MaTepiaii, MeTOJa OJEpKaHHS, OCHOBHI BJIACTHMBOCTI Ta 00JacTi
3acTocyBaHHsl. EKoyiOriyHI mnpoOieMu CUHTE3y NOJIMEpIB, IX eKcIulyaTtaiii Ta



yTHIII3a11i MOJIMEPHUX BIIXOIB.
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3. KPUTEPIi OIIIHIOBAHHS ®AXOBOI'O ICIITUTY

3MICT TeCTOBHX 3aBJaHb BU3Ha4YeHO [IporpaMoro GaxoBoro icury st BCTyIy
HAa HaBYaHHS Ui 3700yTTS JApPyroro (MariCTepchbKoro) piBHS BHUIIOT OCBITH 3a
cnenianbHicTiO E3Ximia OIT ®apmM. Ximis Ha OCHOBI CTyIeHs CTyNeHs OakaaBpa,
MaricTpa(oCcBITHhO-KBaII(h1KAIIITHOTO PiBHS CHEIIAIICTA).

Tect nns QaxoBoro icnuTy CKIaAaeThes 13 3aBAaHb 3 BHOOPOM OIHi€l
npaBuwibHoi Bianosiai (T3 3akpurtoi ¢hopmu). Jlo KOKHOTO 3aBIaHHS TOJIAHO I’ STh
BapiaHTiB Biamnosiaeit (A, b, B, I', 1), 3 skux oguH IpaBUIIbHHM.

3aranibHa KUIBKICTh 3aBaaHb TecTy — 50.
3aBganHs 3 BHOOPOM OJHIET MPAaBWIBLHOI BIANOBIAI OImiHIOETHCS B 0 abo 2
TECTOBUX OaiB.
PesynpTaT axoBoro BUIPOOOBYBaHHS OIIHIOKOTH 3a mKkanow Big 0 mo 100
OautiB.
Kpurepii oninoBanns icnurty 3a gpaxom

T3 i3 BUOOpOM OHi€l NPaBUIBLHOI BiANMOBii KinbkicTh
0aJiiB

« HenpaBunbHa BiANOBIIb, 00 BKa3aHO OLIbIIE OHIET 0 6anis
BiAIIOBIial, a00 BIAMOBIAHL HE HAJAHO

o IIpaBunbHa BiIMOBIIL 2 Oanu

e MiHIMQJIbHA KUIBKICTB TECTOBUX OamiB, sfKa Ja€ MpaBO Ha 12 Ganis
y4acTh B KOHKYPCHOMY Big0Opi

¢ MakCcHMMajJbHa KUIBKICTh OasiB, sKy MOXXHa Ha0OpaTH,
NIPABIJILHO BUKOHABIIIHM BC1 3aBIaHHS TECTY 100 6aniB

ITix yac mpoBeeHHS BCTYITHOTO BUIIPOOYBaHHS HE JIOMYCKAETHCSI KOPUCTYBAHHS
€JIEKTPOHHUMHU TpUTIAJaMU, MiIPYyYHUKAMHU, HAaBYAIbHUMU MOCIOHMKAMH Ta 1HIIMMU
MarepiajlaMH, SKIIO0 1€ HenependadeHo pimeHHAM [lpuiimanbHoi Kowmicii. Y pasi
BUKOPHUCTaHHSI BCTYNHHUKOM IIiJ] 4aCc BCTYMHOTO BHUOPOOYBAaHHS CTOPOHHIX JIXKEpE



iHpopmalii (y TOMY 4YHMCII TNiAKAa3KA) BIH BIACTOPOHIOETHCS BIJ Y4YacTi y
BUNPOOYBAaHHAX, NPO IO CKIAJAEThCS aKT, B SKOMY (paxoBa arecTaliiiHa KoMicis
BKa3ye MPUYMHY BIICTOPOHEHHS Ta 4yac. Y pa3l BUKOPUCTAHHS 3a00POHEHHX JKEepes
a0ITypi€eHT, HA BUMOTY WiieHa (axoBOi aTeCcTallliHOI KOMICIi, 3allulIae ayJuTopilo Ta
OJIEPKYy€ 3arajbHy HYJbOBY OI[IHKY.

BerynHuk Mae mpaBo MOJaTH MUCHBMOBY amefsiliio MO0 €K3aMeHaliiHOT
OLIIHKM (KUIBKICTh OalliB), OTpUMaHOI Ha BCTYMHOMY BHUIPOOYBaHHI. Amensiis
MO/JA€ThCA MHCbMOBO Yy BHUIVISIAL 3aBM Y JOBUIBHIA (opMi Ha 1M’ TOJIOBU
[Tpuitmanbaoi komicii OHY imeni 1. . MeunukoBa. AnensiiiiHa 3asBa MOJAETHCS
BCTYITHUKOM 0COOHUCTO 3riHO 3 [lonokeHHsSM mpo amensiiiny koMmicito OaechbKoro
HaIlllOHAJBLHOTO YHiBepcuTeTy iMeHi . . Meunukosa. [IpenmeTom anensiii Mmoxxe OyTu
TUIbKMA OLIHKa 3 BCTYMHOIO BUIpoOyBaHHsA. He posrasgaroTbes anensii, nogaHi
HEBYACHO a00 3 MOPYIICHHSIM NPOLEAYPH TOJTAHHS.

Berynuuku, gxi He 3’SBUIMCh Ha BCTYNHE BUNPOOYBaHHS 0€3 IMOBaXKHUX
OPUYMHY 3a3HAYEHMI 3a PO3KJIAJOM 4Yac, JO0 y4YacTi y MOJaiblIMX ICHHTaxX Ta
KOHKYPCHOMY B1JI00p1 HE JJOMYCKAIOThCS

I"onoBa ¢axoBoi aTecraniiHoi KoMmicii, y
K.X.H, JOLIEHT %elzﬁ- — JIropmuima PACKOJIA
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