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1. HOSACHIOBAJIBHA  3AIIMCKA  BCTYIHHOI'O  ®AXOBOI'O
BUINIPOBYBAHHSI (CITIBBECIJIN)

VY nmporpami BcTynmHOTro (axoBOro BUNPOOYBaHHS ISl 3100YTTSI OCBITHBOTO CTYTCHS
Marictp Ha 0a3i 37100yTOro OCBITHROTO CTYyNEHsI 0akajaBp BHCBITICHO OOCST 3HaHb,
yMiHb 1 HAaBHYOK OCBITHIX KOMIIOHEHTIB: 3 TEOPETHYHHMX Ta MPAKTUYHUX OCHOB
3arajibHOi, HEOpraHiyHOi, opraHiyHoi, 6100praHiyHoOi, (Pi3MYHOI, OCHOB KOJIOiTHOI,
aHAJIITUYHOI XiMii Ta OCHOB XiMii BUCOKOMOJIEKYJISIPHUX CIOJYK, Oy/I0BU PEYOBHHH,
OCHOB BHUPOOHMIITB, (hI3UYHUX METOJIB IOCTIIKCHHS, TEXHIKH JIEMOHCTPAIIMHOTO
eKCIIEPUMEHTY.

Berynne BunpoOyBanHs 3 Ximiil nepeadayae BUSBUTH y a0ITypi€HTIB 3HAHHS

OCBITHIX KOMITOHEHTIB IIPO:

M  OCHOBHI OHATTS 1 3aKOHU XiMii, aTOMHO-MOJIEKYJIIPHE BUCHHS;

M  knacudikailiro HEOpraHiYHUX Ta OPraHIYHUX CITOIYK 1 PeaKIIiif;

M  cydacHy XIMIYHY TEPMIHOJIOTIIO Ta HOMEHKJIATYPY;

M OymoBy aroma, MNEpIOJUYHHN 3aKOH 1 TEPIOJUYHY CHUCTEMY €JIEMEHTIB
JI.I. MenpeneeBa B cBITJII Teopii OyJOBU aTOMa;

TUIM XIMIYHUX 3B’5I3K1B 1 0yJI0BY pE€UYOBUHU;

OCHOBHI ITOHATTS 1 3aKOHHU XIMIYHOT TEPMOIMHAMIKH Ta KIHCTHUKH,

BJIACTUBOCTI PO34YMHIB, CIIOCOOM BUPAKEHHS 1XHBOTO CKIIAaIY;

TEOPII0 eIEKTPOJITUYHOI JTUCOITIALIIT;

OKMCHO-BIJJHOBHI MPOLIECH, CTaHJAPTHI E€JEKTPOJHI MOTEHUIAIH, s HAmpyr
METaJlB;

M  OKHCHO-BIJHOBHI BJACTUBOCTI MPOCTUX PEUOBHH T4 OCHOBHHX CIOJIYK €JIEMEHTIB
3 PI3HUMU CTYTICHSIMH OKHCHEHHS;

M  cydacHi MOHATTA PO Oy/I0BY OPraHIYHMX CIIOJIYK Ha OCHOBI T€OPii €JIEKTPOHHUX
3MiIlI€Hb: IHAYKIIIHOTO Ta ME30MEPHOTO (hEKTIB;

M  OCHOBHI THIH 130Mepii OPraHiYHMUX CHOJIYK: CTPYKTYPHY, IPOCTOPOBY;

M cyuacHi Teopii KUCIOT 1 ocHOB: AppeHiyca — OctBasibia, bpencrena — Jloypi,
JIbroica;

M  ainukIIi4HI BYTJIEBOJIHI: aJIKaHU, aJIKCHH, aJIKaJI€HU, aJIKIHH;

M  amnuKIivHI BYTJIEBOIHI: IMKIOAIKAHU, IIUKIOAIKEHU;

M apomaTuuHi BYTJieBOAHI: OCH3€H Ta MOT0 TOMOJIOTH, OaraTosaepHi apeHu 3 KOH-
JICHCOBAaHUMU Ta 130JIbOBAHUMH KiJIbISAMHU OCH3EHY;

M  rajgoreHomnoxiJiHi BYTJICBOAHIB: raJOreHOATKAHH, TaJIOTCHOAJIKECHH, rajloreHoape-
HU, apUIAJIKIITAIOTEHI T,

M  HITpOreHOBMICHI MOX1JHI BYTJIEBOJHIB: HITPO- Ta aMIHOCIIOIYKH ali(paTHUHOTO 1
apOMaTUYHOTO PSI/IiB;

CIIUPTH, €TepH, PEHOIIH;

aJBACTIAM 1 KETOHU ali(paTUIHOrO 1 apOMATHIHOTO PSIIB;

KapOOHOB1 KMCJIOTH BCIX TUIIB Ta iXH1 (YHKIIOHATBHI TOXIIHI;

O1IKH;

I’SITU- Ta MIECTUWICHHI T'eTePOLMKIIYHI CIOMYKHU; MIPUMITUHOBI Ta MypPUHOBI
OCHOBU;

M  MoOHO-, Tu-, MOJIICaXapu/Iu;

M  HYKJICOTHIHU, HYKJICO3UAH, HyKJIETHOBI KUCIOTH;
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IPUPOJTHI CIIOMYKH: TEPIIEHOI TN, CTEPOin, alKkanoinu, GeHOIbHI CIIOTYKH;
OCHOBHM XIMIYHHMX T€XHOJIOTIH;

BHUCOKOMOJIEKYJIAPHI CIIOTYKH;

OCHOBHI TIPOMHUCJIOBI Ta JabOpaTOpHI METOAM CHHTE3y HEOPraHIYHHX Ta
OpTraHiuHUX CIIONYK;

M  3acToCyBaHHS HEOPraHIYHMX 1 OPTaHIYHUX PEYOBHH B HAYIIl, TEXHII, TOOYTI;

M mpomecu KoJoOOIry XIMIYHUX €JIEMEHTIB, MPOCTUX 1 CKIAJHUX PEUYOBUH Y
MIPUPO/I1, IXHIO €KOJIOT1YHA POJIb;

M HeOe3meuHi s 30pOBS JIIOJMHU Ta HABKOJIHUIITHHOTO CEPEAOBUIIA HEOPTaHIuH1
Ta OpraHiYHl TOKCUKAHTH;
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Berynne BunpoOyBaHHs 3 XiMil 103BOJIHUTH MEpeBipUTH c(HOPMOBAHI YMIHHS OCBITHIX
KOMITOHEHTIB:

M Ha OCHOBI MEPIOJAUYHOI CUCTEMHU EJIEMEHTIB, 3aKOHIB XiMii, pIBHAHb XIMIYHHUX
peaxiliii BUKOHYBaTH CTEX10METPUUHI pO3paXyHKH MacH, 00’ €My, KITbKOCTI pEYOBUHH,
3’SCOBYBATH MPUUYUHHO-HACIIIIKOBI 3B’ I3KH MK PI3HUMHU OHSATTSMHU, BCTAHOBJIIOBATH
3arajgbHl 3aKOHOMIPHOCTI JJI1 PO3BUTKY TEOPETUYHOTO MUCIICHHS;

M Ha OCHOBI OCHOBHUX 3aKOHIB XiMii, BUEHHS MpO MEPIOJAUYHICTh BHU3HAYATH
BJIACTUBOCTI aTOMIB Ta IXHIO 3MIHY 3a MEPIOUYHOIO0 CUCTEMOIO;

M Ha OCHOBI 3aKOHIB KBAHTOBOI XiMii, BUSHHS PO MEPIOJAUYHY CUCTEMY BU3HAYATH
€JICKTPOHHI KOH(]Irypalli aTOMiB, BIACTUBOCTI aTOMIB Ta iXHIO 3MIHY B MEPIOIUYHIN
cUCTEeMI, mepeadavyaT TUI XIMIYHOTO 3B 53Ky 1 HA MOTO0 OCHOBI BJIACTUBOCTI CHOJYK
CJICMCHTIB;

M 3a TaOiMOsgMH TEPMOAMHAMIUYHHMX BEJIUYWMH PIBHAHb XIMIYHMX pPEaKIlil,
pO3paxoByBaTH TEIUIOBI €peKTH Ta 3MiHY €HTaJIbITI1, EHTPOIIii, eHeprii ['100ca B pi3HUX
(GI13UKO-XIMIYHMX Mpouecax i BHU3HAUYEHHS PEakKLIMHOiI 3JaTHOCTI PEYOBHH,
HAIPSIMKY PEaKIIii;

M Ha OCHOBI 3HaHb TEPMOJMHAMIKM aHaII3yBaTH, IHTEPIPETYBaTH pE3yJbTaTH
JIOCITIIKEHb, BCTAHOBIIOBATH 3aKOHOMIPHOCTI TMepediry XIMIYHUX TPOIECIB s
PO3BHUTKY TEOPETHYHOTO MUCJICHHS;

M  Ha OCHOBI 3aKOHY Aif0YMX Mac, mpaswia Baut-I'odda, po3paxoByBaTh MBUAKOCTI
XIMIYHOI peakIlii Ta iXHI0 3MIHY B 3aJI€KHOCTI B1JI KOHIICHTpAIIIi,

M 3ape3ylbTaTaMy €KCIEPUMEHTY, BCTAHOBIIOBATH 3aJI€AKHICTh IITBUJIKOCTI peaKIlii
BiJl TEMITEpaTypH;

M Ha OCHOBI 3aKOHYy JAIIOYMX Mac, 3arajbHUX YMOB PIBHOBaru po3paxoBYBATH
PIBHOBa)KHI KOHIIEHTpAII1 pEYOBHH 1 KOHCTAHTH PIBHOBArH, 3’ sICOBYBATH BILIMB HA HEl
pi3HUX (paKTOpIB;

M Ha OCHOBI TEOPETHYHUX 3HAHb 3 XIMIYHOI KIHETUKH 1 PIBHOBAru aHalli3yBaTH,
IHTEePIPETYBATU PE3YJIbTATU JOCIIIKEHb, BCTAHOBIIIOBATH 3aKOHOMIPHOCTI mepeodiry
XIMIYHUX MPOIIECIB Ta SBUIILL U1l PO3BUTKY TEOPETUUYHOTO MUCIICHHS;

M 3riIHO BIUTUBY Pi3HUX (DAKTOpPIB HA PO3UYMHHICTH PEUOBUH, PO3PAXOBYBATH
KOHLIEHTpaIlli pO3UHHIB, IEPEPaXOBYBATU OJHY KOHLEHTPAIIO Ha 1HIIY;

M 3rigHO Teopii eIEKTPONITHYHOI IUCOIlIaIii, BIACTUBOCTI BIAMOBIAHUX COJCH
po3paxoByBatu pH po3unHIB cojel, CTyliHb Ta KOHCTAHTH T1APOI3y;



M Ha OCHOBI CydacHOi Teopii PO34YMHIB EJIEKTPOJITIB, HOHOOOMIHHMX peakIii
aHalli3yBaTH, IHTEPIPETYBAaTH €KCIEPUMEHTANIbHI JaHi;

M  3riAHO CTaHIApPTHUX E€JIEKTPOJHUX MOTEHIIIAIIB PO3PAXOBYBATU EICKTPOPYLIiiTHI
cuiu ranbBaHiuHuX eneMenTiB (EPC);

M Ha OCHOBI Teopii TeTEpOT€HHUX OKHMCHO-BIIHOBHUX TMIPOIECIB aHAJi3yBaTH,
IHTEpIIPETYBaTH €KCIIEpUMEHTAIbHI (DAKTH;

M 3rifHO BEIMYMHU OKHCHO-BIJIHOBHOTO TOTEHIANy, CTYNEHS OKHUCHEHHS
eJIeMEeHTa TNPOrHO3yBaTH MOT0 OKHUCHO-BITHOBHI BIJIACTUBOCTI, pPO3paxoBYyBaTu
HAIPSMOK OKHMCHO-BITHOBHUX PEaKIIii;

M Ha OCHOBI OKHCHO-BIIHOBHUX BJIACTUBOCTEH PEUOBHMH CKJIAJAaTH CXEMU OKHCHO-
BIJIHOBHUX peakIliid, YpIBHIOBATH IiX METOJIOM €JIEKTPOHHOTO OajlaHCy Ta HalliB-
peaxiriif;

M  3rigHO 0COOJHMBOCTEM OKHCHO-BIAHOBHUX PEaKIlii aHaM3yBaTH, IHTEPIIPETyBaTU
pe3ynbTaTH JOCHIIKEHb, BCTAHOBIIIOBATH 3aKOHOMIPHOCTI Hepediry XiMIYHHX
IPOLECIB Ta SIBUILL JUIS PO3BUTKY TEOPETUYHOTO MUCJICHHS,;

M BpaxoBYIOUM aJITOPUTM BHUBUYEHHS XIMil €JIEMEHTIB 3a MEPIOAUYHOI0 CHCTEMOIO
J.I. MenneneeBa, CKJIauath e€IEKTPOHHY (QOpMysly aroMma eJeMeHTa 3a Koro
MOJIOKEHHSIM B TEPIOJUYHIA CHUCTEMI, BU3HAYATH KOBAJICHTHI MOJIMBOCTI aToMa
€JIeMEHTa, MPOTHO3YBaTU CKJAJ 1 BJIACTUBOCTI OCHOBHUX HEOPTAHIYHHUX CIOJYK
XIMIYHOTO €JIeMEHTa, 3[aTHICTh aromMa JO0 KOMIUIEKCOYTBOPEHHS, XapaKTepHU3yBaTu
OCHOBHI TUIT KOMIUIEKCHUX CITOJIYK, OKUCHO-BIJTHOBH1 BJIACTUBOCTI IIPOCTUX PEYOBHH
1 CIIOJIYK XIMIYHOTO €JIEMEHTA,

M 3rilHO OCHOBHUX 3aKOHIB XIMIi aHali3yBaTH, MOPIBHIOBATH, Yy3arajbHIOBaTU
okpemi (akTu, BUSBISITH 3aKOHOMIPHOCTI B 3MiHI BJIACTUBOCTEH CIIOJIYK,
BCTAHOBIIIOBATH 3B’ SI3KM MIDK HUMH 3 METOIO0 (DOPMyBaHHS HAYKOBOTO CBITOTJISTY;

M  BU3HayaTH TUN TOpUAU3allli €JIEKTPOHHUX OpOiTaneil aTOMIB Ta TUIH 3B A3KIB y
MOJIEKYJIaX OPTaHIYHUX CIOJIYK 3T1THO 3 TEOPI€I0 HAMPSAMIICHUX BAJICHTHOCTEH;

M BH3HAyaTH BIUIMB I1HAYKIIAHOTO 1 ME30MEpPHOTro e(EeKTIB 3aMICHUKIB  Ha
peaKIiiHy 31aTHICTh PEYOBHUH 3T1JTHO 3 TEOPIEIO CICKTPOHHUX 3MIIIICHB;

M  ckiagaTu CTPYKTYpHI (DOPMYIIH CIIOJYK Ta IXHIX 130MEPIB Ha OCHOBI €JIEKTPOHHOT
OyZ0BU aTOMiB, TeOpii OyJOBH OPTraHIYHUX CIOJYK 1 MOSCHIOBATH iXH1 (hi3WUHI Ta
XIMIYHI BJIACTUBOCTI;

M kiacudikyBaTy OpraHiuyHi CIOJYKH 3T1HO 3 TEOPI€IO0 OYJOBU OPraHIYHUX CIIOIYK
Ta 0COOIMBOCTEN OYTOBU XapaKTEPUCTUUHUX TPYII;

M yTBOpIOBAaTM Ha3BM OPraHIYHUX CHOJYK 32 TPHUBIAJIbHOIO, palllOHAIBHOIO,
paaukaibHO-PyHKITIOHATBHOO Ta cuctemarndHotlo (lUPAC) nomenkmarypamu;

M kiacudikyBaTu OpraHiyHi1 peakiii 3riIHO 3 TEOpi€r0 OyI0BU OPraHiuHUX CHOJIYK,
0COOIMBOCTEH XIMIYHOTO 3B’SI3KYy Ta TEOPIi €IEKTPOHHUX 3MIIIICHb;

M BH3HAYaTH B MOJIEKYJIaX OPTaHIYHUX CTOJYK PEaKIiiHI IEHTPH;

M Bu3HAYaTH B MOJIEKYyJIaX KHCJIOTHI 1 OCHOBHI IICHTPH, IOPIBHIOBATH CHITY
OpraHIYHUX KHUCJIOT 1 OCHOB, BUKOPHUCTOBYIOUU Teopii Appeniyca, bpencrena-Jloypi
ta JIsroica;

M mosicHIOBaTH Ta  MPOTHO3YBAaTH  MEXaHI3MH  XIMIYHUX  TE€PETBOPECHb,
BUKOPUCTOBYIOUHM TEOPit0 OyJ0BH OpraHIYHUX CIOJIYK, XapakTep pPO3MOALLY €JIeKT-
POHHOI T'YCTUHHU y MOJIEKYJax;



M Ha OCHOBI XIMIYHUX BJIACTUBOCTEH KJIaCiB OpPTaHIYHUX CHOJYK, 3[A1HCHIOBATH X
XIMIYHI TIEPETBOPEHHS 3 METOI0 OJIepXaHHS CHOJYK 3 Hamepea 3a3HaueHHMHU
BJIACTUBOCTSIMU;

M Ha OCHOBI TEOPETHYHHMX 3HAHb MOSCHIOBATU JaOOPATOPHUN EKCIIEPUMEHT SIK
CaMOCTIliHE JOCTI/DKCHHS 3 IMOCTAHOBKOIO HAYKOBOi 3a/adi, €KCIIEPUMEHTAIHLHOIO
MePEBIPKOIO TIMOTE3H 1 TCOPETUUHUM OOTPYHTYBAHHSIM BUCHOBKIB;

M BCTaHOBIIOBAaTH 3aKOHOMIPHOCTI B 3MiHI BIIACTUBOCTEW CIIONYK, 3a3Ha4yaTH
3B’SI3KM MIDK HHMH, BHSBIISATH CIIJIbHE Ta BIJIMIHHE 3 METOK (OpMyBaHHS
HAYKOBOT'O CBITOTJISIALY;

M kjacudikyBaTH XiMIUHI PEUYOBMHH, SBUIIA Ta TMPOILECH, METOIU CHHTE3Y,
BUJIUICHHS, OUUCTKY Ta 1IEHTU(IKAIT XIMIYHHUX CITOJIYK;

M BUKOPHCTOBYIOUM 3HAHHS MpO (PYHKIIOHAIBHI MOMJIMBOCTI PI3HUX KIIACiB
XIMIYHHUX CITOJYK, BCTAHOBJIIOBATH 3aJIeXKHICTh XIMIYHUX BJIACTUBOCTEH BiJ OYyJIOBH,
IPOTHO3YBaTH MPOAYKTH IEPETBOPEHD PEUOBHH;

M  3miiicHIOBATH XIMIYHI MIEPETBOPEHHS 3 METOIO OJIEPKAHHS CIIOIYK PI3HUX KJIACIB
Ta TOTYBAaTU PEAKTHBH JIJIS [IUX TIEPETBOPEHB;

M pos3paxoByBaTM XIMiuHI Ta (PI3UKO-XIMIYHI BEJIWYMHU 3a (GopMyJamu,
PIBHSIHHSIMU peakKiliidi XIMIYHUX MPOIIECIB;

M  aHami3yBaTH, IMOPIBHIOBaTH, Y3arajbHIOBaTH OKpeMi (DaKTH, aHAII3yBaTH Ta
IHTEPIIPETYBATU pE3yJIbTaTH EKCIEPUMEHTAIBHUX JOCIKEHb Ta TEOPETUYHHUX
pPO3paxyHKIB;

M 3’scoByBaTH €KOJIOT1YHI MHpoOJeMH, IMOB’S3aHI 3 AHTPOTEHHUMH JIKEpeIaMu
XIMIYHUX  CIIOJIYK, TMPOTHO3YBaTH MOXJIMBICTh 3MEHUIEHHS  €KOJIOTTYHOIO
HaBaHTa)XCHHS Ha HABKOJIMILIHE CEPEIOBUIIIE;

M Ha OCHOBI 3HAaHb MPO PEECTpaIiiHI HOMEPH, XIMiIUHI 0a3W NaHMUX, CIYXKOH Ta
cepBicu [HTepHeT 3/11CHIOBATH MOIIYK CrIeIU(IYHOI XIMIYHOT iH(pOopMarlii.
Bumiesasnaueni 3HaHHA 1 yYMiHHS 3a0e3nedyrorh GopMmyBaHHS TpodeciitHux
KOMITIETEHLIII: 0a30B1 3HAHHS PO XIMIYHI PEYOBUHU Ta iXH1 IEPETBOPEHHS, KIHETHUYHI
Ta TEPMOJIMHAMIYHI 3aKOHOMIPHOCTI Mepediry XiMIYHUX peakilii Ta Hi3uKOo-XIMIYHUX
npoleciB, ()akTOpU BIUIMBY Ha HHMX; BMIHHS MPOTHO3YBAaTH BJIACTUBOCTI €JIEMEHTIB,
CIIOJIYK Ta TPOAYKTIB pEakiliif; BOJIOAIHHS METOJAaMH CIOCTEPEKEHHS, OIHCY,
imenTudikarii, kmacudikarii XiMivHUX 00’ €KTIB; BHOIp peareHTIB M 3a0e3meueHHs
IPOBENICHHS aHai31B PEUYOBHH; Cy4acHI YSBJIEHHS Mpo OyIOBY PEUYOBHH; 3/1aTHICTh
3aCTOCOBYBAaTM OCHOBHI METOJIM XIMIYHOTO Ta (I3UKO-XIMIYHOTO aHamI3y JUis
BCTAHOBJICHHSI SIKICHOTO Ta KIJIBKICHOTO CKJIaJy pPEYOBHH, aHANI3y HPUPOIHHUX
00’€KTiB; 3HAHHS MEXaHI13MIB XIMIYHUX PEaKIIiil; CyyacH1 ysIBJICHHs Ipo Oy10BYy aToMa
Ta XIMIYHUH 3B 30K, MPO OCHOBM KBAaHTOBOI MEXaHIKM; HAWMpPOCTIII 3ajadl Ta
pO3paxyHKH KBAaHTOBOI XiMii; 3JaTHICTh 3A1MCHIOBATH PO3PAXyHKH HA MPUTOTYBAHHS
pPO3YMHIB, BUPaXCHHS CKJIaJy pPO3YMHIB, BU3HAYATH KOHIICHTPAII0O PO3YNHIB;
3aTHICTh 3JIIACHIOBATH pO3pPaxyHKH, BUKOPHUCTOBYIOUM OCHOBHI 3aKOHHU XIMIi;
HABUYKH POOOTH 3 XIMIYHUM MOCYIOM Ta JJA0OPATOPHUM 00JIaTHAHHSM; YSBJICHHS ITPO
Cy4YacHl JOCATHEHHS XIMIYHOI HayKu, PO3yMiHHS il poJii B HAyKOBOMY CBITOTJISIL;
0a30B1 3HAHHS MPO METOIW JIAOOPATOPHOTO Ta MPOMUCIOBOTO CHHTE3Y XIMIYHHX
CIIOJIYK; CyYacH1 ysIBJIEHHsI MPO XIMIYHE BUPOOHHUIITBO, MOTO BIUIMB HAa HABKOJIMIITHE
CEpEIOBHILE; YSBJICHHA MPO XIMIYHI PEUYOBUHH — 3a0pyIAHIOBaYl HABKOJWUIIHHOTO



cepenoBuIla, iX TpaHchopmMalliro; 0a30Bl 3HaAHHS MPO OCHOBH E€KOJIOT1l, MPUHIIUAIH
ONTHUMAJIBHOTO TPHUPOJAOKOPUCTYBAHHS, Cy4YacCHI YSABICHHS TIPO  TMPUHIIUAIA
€KOJIOT1YHOI OITIHKY CTYIICHS 3a0pyAHEHHS HAaBKOJHUIITHLOTO CEPEIOBUIIA; PO3YMIHHS
COIIIAJILHUX 1 EKOJOTIYHUX HACIHIJKIB CBO€El MpodeciiftHOl MisIbHOCTI; 37aTHICTD
aHaI3yBaTH, IHTEPNPETYBATH PE3YJbTaTH OCHIDKEHb;, 3JaTHICTh OpTaHi3yBaTH
poOOTY BIAMOBITHO JO BUMOT OE3MEKU KUTTEISUIBHOCTI 1 OXOPOHHU Tpalli; 3/1aTHICTh
BUKOPHCTOBYBATH TEOPETUYHI 3HAHHS ¥ MPaKTUYHI HABUYKHU 3 XIMil Ta Qi3uku ams
JTOCTDKEHHST ~ XIMIYHMX, OIOXIMIYHMX, ©€KOJIOTIYHUX  TIPOIIECIB,  3/IaTHICTh
BUKOPHCTOBYBATH TEOPETUYHI 3HAHHS AJI1 OBOJIOJIIHHA OCHOBaMHU TEOpid W METOMIB
XIMIYHUX JTOCITIPKECHb; 3HAHHS TPAJAUIIIMHUX 1 CY9aCHUX ITiIXO0/IIB 10 TEPMIHOJIOTII Ta
HOMEHKJIATypU HEOPTraHIYHUX Ta OPraHIYHMX CIOJIYK; 3/IaTHICTh BU3HAYaTH BUMOTH
3aKOHO/IaBUMX 1 HOPMATHUBHUX aKTIB 3 OXOPOHHU Mpaili B MexaX (YHKIIOHAJIbHUX
000B’s13K1B (DaxiBIls; 3IaTHICTh OOIPYHTOBYBATHU palliOHAIbHI METOIAU HOpMasi3allii
YMOB Ipali y KOHKPETHIN BUpPOOHHUY1N CUTYyallli; 3aTHICTh POBECTU 1HCTPYKTAX Ha
poOOYOMY MICTI 3 MUTaHb TEXHIKM O€3MeKH Ta 0e3MeKH KUTTEMISIBHOCTI; 3/1aTHICTh
BU3HAYAaTH MNpPOQIUIAKTUYHI 3aXOAW 3aroO0iraHHs HaA3BUYallHUM CHUTyalisM Ta
HaJaBaTy NEPILY J0JIIKAPCHKY JOMOMOTY OTEPIILIUM.
2. KPUTEPII OIIIHIOBAHHS 3HAHb ABITYPIEHTA HA
BCTYIITHOMY ®AXOBOMY BUITPOBYBAHHI
(TIJIBKU J1JI51 TPOMAJISIH YKPATHN)

3a wikanoio HA NUMAHHA HA NUMAHHA
. Busnauenna . .
YHigepcumemy mMeopemuyHo20 3mMicny | HPAKMUYHOZ0 3MICHY
0-99 Huszbkuii | AGiTypi€eHT Mae | O6csar MIPaBUJIBHUX
oanu VSIBJIGHHS TIPO OCHOBHI | BIJIMIOBIJIEM  CTaHOBUTH
MOHSATTS, 3aKOHM 1 Teopii | < 50%. AOITypieHT He
XiMii, BIATBOPIOE OKPEMi | IOBHOIO MIPOTO
YaCTUHU KYypCy  XIMIi | BAKOPHCTOBY€E
3BO, ane HeIOCTaTHBO | TECOPETHYHI 3HAHHA 13
BOJIOJIIE CYy4YacCHOIO | 3arajibHoi,
TEPMIHOJIOTIEI0 Ta | HEOPTaHIYHO1,
HOMEHKJIATypOIO OpTraHivHOI,
XIMIYHUX CHOJIYK. | G100pTaHIuHO1,
AOQiTypi€eHT HE | aHATITUYHOI, (PI3UYHOI,
OCTaTHBLOIO MIpOIO | OCHOB KOJIOiIHOi, OCHOB
aHalli3ye, Yy3arajbHIOE, | XIMil
OOrpyHTOBYE BHUCOKOMOJIEKYJIIPHUX
HaBYAJBHUN MaTepiasl 3 | CIOIYK y HOBUX
XiMii. CUTYaIIisIX npu
HaITMCaHH1 XIMIYHHUX
dbopmyn 1 piBHSIHb
XIMIYHMX peakiiil mija
yac pPO3B’sI3yBaHHs
3a7a4 1 JIAHIFOXKKIB
NIEPETBOPEHb.




100 - 149 3aoosinvnuir | Y abiTypienta | O6csr MIPaBUIBHUX
oanie copMOBaH1 MOHATTS PO | BIAMOBIZACH CTaHOBUTH Y
OCHOBHI 3aKOHM 1 Teopii | Mexax 50-75%.
xiMii; BIH  HABOJUTH | AGITYpIEHT  JIOIyCKae
NEPEeBAXKHO  MPaBWIbHI | HE3HAUHI TOMMIIKUA TIpU
BIZIMOBIAL, IIIO ITOB’A3aHI | CKJIaJaHHI PIBHSIHB
3 BIATBOPEHHSM 3HaHb Ha | XIMIYHUX peakKIiii, Ha3B
PIBHI 3amaM’ITOBY-BaHHS | HEOPTaHIYHUX Ta
Ta  pPO3YyMIHHS,  ajie | OpraHiYHUX  PEUOBHH,
a0ITyplEHT TIOBEPXHEBO | HAMMMCAaHHI MEXaHI3MIB
BOJIOJIIE YMIHHSIM | peaKIii, npu
aHaJi3yBaTu Ta | pO3B’sA3yBaHHI 3a7a4 Ta
BUKOPHUCTOBYBATHU HAOYTI | OOUMCIICHHSX.
3HaHHS 3 Kypey XIMii
3BO.
150 -174 Jlocmammuiii | AGITypi€eHT BusiBisie | O0csr MIPaBUIIHLHUX
oanie 3HAHHS Ta PO3YMIHHS | BiAIOBI/ICH CTAHOBUTH >
HAaBYaJIbHOIO Matepiany | 75%. Y NosCHEHHSX IIif
3 kypey ximii 3BO, ane | yac BIIMOBIA1 Ta
1HOJI1 JIOITyCKAa€ HEe3HAYHI | BUKOHAHHI OKpEeMHX
HETOYHOCTI IIpY | 3aBJaHb a0ITypieHT
3aCTOCYBaHHI IIMX 3HAHb | JOMYCKAE TesKI
y HOBHUX CHUTyalliX Ta | HETOYHOCTI.
BUPIIICHH] 3aBJIaHb, SKI
nepeadavyaroTh aHail3 Ta
y3araJbHEHHSI.
175-200 Bucoxkun | AGitypienT  HaBoauTh | OOcAT TIPaBUIIBHUX
oanis MpaBWIbHI BIJMOBIJII HA | BIAMOBIICH CKJIaJ1ae
OCHOBI 3HaHb 1 po3yminb | 100%. Bignosimi Ta
OCHOBHHX MOHSATH, | PO3B’SI3KH 3ajad,
3aKOHIB 1 TeOpid B XiMmii; | JIAHITIOKKIB
yMi€  BUKOPHUCTOBYBATH | IEPETBOPEHD
TEOPETUYHI 3HAaHHS Y | CYNPOBOKYIOTHCS
HOBUX CUTYaIlisIX; | [PYHTOBHHMH,
aHaJli3yBaTH, JOTTYHUMU
CUHTE3yBaTU Ta | TOSICHEHHSIMU.
OILIIHIOBAaTH  3aCBOCHUU
HaBUaJbHUN  Marepiai
Ipy PO3B’sI3aHHI 3ajady,
CKJIaJaHHI1 PIBHSIHB
XIMIYHHX, HaBCJICHHI
MeXaHI3MiB
MIEPETBOPECHb.

OuiHIOBaHHS PIBHS 3HAHb a0ITYPIEHTIB MPOBOAUTHCS KOKHHUM 13 WIEHIB MPEeIMETHOT
KOMICii OKpeMO, BIITIOBITHO /10 KPUTEPIiB OIIHIOBAHHS. 3arajabHUi 0aj OIIHIOBAHHS




PIBHS 3HaHb a0ITypi€HTa BUBOJIUTHCS 3a pe3ysibTaTaMU 0OTOBOPEHHS WieHaAMU KOMiCii
0COOMCTHX OIIHOK BiAMoBiAel abiTypieHTiB. bamu (oumiHku) BCTymHOro (haxoBOro
BUIIPOOYBAaHHSI BUTOJIOUTYIOTHCS TOJIOBOIO ITPEIMETHOI KOMICIT yciM abiTypieHTaM, XTO
NpuiMaB y4acTh Y BUIIPOOYBaHHI IICJIs 3aKIHUCHHS 1CITUTY.

3. KPUTEPIi OLIIHIOBAHHS CIIIBBECIJIU

daxoBa KOMICIS aHAI3yE Pe3yJbTaTH CIIBOECIIM METOJOM EKCIEPTHOI OIlIHKH M
KOJIETIATbHO TpHIIMa€e PIIICHHS: NP0 «PEKOMEHJOBAHO A0 3apaxyBaHHS» a00 «HE
PEKOMEHIOBAHO JI0 3apaxyBaHH:», 3 YPaxXyBaHHIM cIiBOeciii 3 MOBH (YKpaiHCBKOI,
POCIHCHKOI).

4. SMICT ITPOI'PAMH ®AXOBOT'O BUITPOBYBAHHA (CINIBBECI/IN)

4.1. 3BATAJIBHA XIMISA. BY1OBA PEHOBUHH

[IpenMer 1 3aBHaHHg XiMmii, MICLIe XiMii B CHCTEMI XIMIYHMX HayK. ATOMHO-
MoJIeKyJsipHe BueHHs. OCHOBHI XIMIUHI IMOHSTTS 1 3aKOHU. ATOMH 1 MOJEKYJIH, iX
po3Mipu 1 Maca. BiTHOCH1 aTOMHI 1 MOJIeKYJIsIpHI Macu. XiMiuyHU# eneMeHT. CUMBOJIH
XiMIYHUX eneMeHTIB. [IpocTta pedoBuHa 1 XiMiuHMNA eneMeHT. Anotporis. CkiaaHi
pEYOBUHU. 3aKOH 30€pEKEHHS MaCH 1 €Heprii. 3aKOH CTalIOCTI CKIaay. 3aKOH KpaTHUX
BIIHOIIICHb. 3aKOH MPOCTUX 00 €MHHUX BIJHOIIEHb. 3aKOH ABOTrajpo 1 BUCHOBKH 3
Hboro. Yucno Aoraapo. Mosib — OIMHULA KUTBKOCTI pedyoBUHU. MossipHa Maca 1
MossipHuM 00’eM. EkBiBaJeHT, 3aKOH €KBIBaJIeHTIB. BasieHTHICTh. CIiBBIIHOIIEHHS
MDK MOJISIDHOIO MAacoOl0, €KBIBaJIGHTOM Ta MOJIIPHOIO MAacol0 €KBIBaJICHTA.
BcranoBneHnHns ¢gopmyn XiMIYHHUX CHOJIYK. MacoBa yacTka €JeMEHTa B CKJIAJHIM
pedyoBuHi. PiBHSHHS XIMIYHUX peakiliii Ta CTEXIOMETPUYHI pO3paxyHKU. bymoBa
atoma. OCHOBHI IIOJOKEHHSI KBAaHTOBO-MEXaHIUHOI Mojeii atoma. Ilepiomuunmii
3akoH 1 [lepiognuna cuctema ximiunux enemeHTiB J.I. Menneneesa. Ilepioau, rpymnu,
HIArpynH, poJIuHU eleMeHTiB. KBaHTOBI 4mcia Sk apamMeTpH, 10 BU3HAYAIOTh CTaH
esiekTpoHa B aTomi. Di3nyHMIl 3MICT KBAaHTOBUX 4Hcen. [IOHATTS mpo elneKTpOHHY
xmapy. AtomHi opOitam (AO). OcHoBHUM 1 30y/KeHudd ctaHu atoma. Dopmu 1
IIPOCTOpPOBa OpieHTaNis S-, P-, d-, f- aToMHux opOiTaneii. bararoeekTpoHHI aTOMH.
Tpu npuHIMIK 3aMOBHEHHs OpOiTasiedl B aroMax: MPUHIUMIT HAWMEHIIO1 €HEepTii,
npuniun [ayni, mpaBuino ['yuna. [lopsinok 3anoBHeHHsS aTOMHUX opOitaneit. [Tpasuio
KneukoBcbkoro. EnexkTpoHHl ¢opMynu atomiB. SaepHi peakuii Ta NEepeTBOPEHHS
xiMiyHUX eneMeHTiB. [lepioa HamiBpo3many. [3otonu. [300apu. [3otonu. Enepreruysi
XapakTEepUCTUKU aTtoMiB. EHepris HoHizamii. CHOpigHEHICTh aTOMa /10 €JEeKTPOHa.
EnextponeratuBHicTh. BigHOCHA eleKTpoOHEraTUBHICTh. MarHiTHI BJIACTUBOCTI
atomiB. JliamarHetusm, mnapamarsetusMm. llepiogWyHICTh BIACTUBOCTEH XIMIYHHMX
elleMeHTIB. BrumB enekTpoHHOi Oya0BH aToMiB Ha BJIACTHBOCTI €JIEMEHTIB.
[lepionuuHicTh 3MIHM BJIACTHBOCTEM €JIEMEHTIB SIK MPOSB TMEPIOAUYHOI 3MIHU
€JIEKTPOHHUX KOH(Irypalliii aToMiB.

XimiuHMi 3B’ 130K. MeTon BaeHTHHX 3B s13KiB (B3) 1 MeTo MosieKysipHUX opOiTaieit
(MO). bynoBa pe4oBUH 3 PI3HUM THUIIOM XIMIYHOTO 3B’si3Ky. KBaHTOBO-MeXaHiuHi
METOIM TIIyMadeHHsS XiIMIYHOTO 3B’s3Ky. Meroa BaneHTHUX 3B’s3KiB (B3). di3uuna
iIess MEeTomy BaJIeHTHUX 3B’S3KiB, YTBOPEHHS JBOIICHTPOBUX, JBOXCICKTPOHHUX
3B’s3KiB. [IpMHIMI MaKCHMMalbHOTO NEPEeKpUBAaHHA aToMHUX opbitaneii (AO),



HaIpPSMIICHICTh KOBAJEHTHOTO 3B’s3Ky, riopuauzarmiss AO. Tumnu riOpuausarii Ta
reoMetpis Monekys. [lonspHuit Ta HENOMSpHMI KOBaJeHTHUHN 3B’s130K. EdexTuBHui
3aps aTOMa B MOJIEKYJTi, TTOJSIPHICTH 3B S3KIB Ta MOJSPHICTH MOJEKYI. JumobHmiA
MOMEHT MOJIEKYJIH. [[Ba MexaH13MH YyTBOPEHHSI KOBAJEHTHOTO 3B’SI3KY: CIIapIOBaHHS
HECMapeHUX EJEKTPOHIB PI3HUX aTOMIB Ta JOHOPHO-AKIECNTOPHUM MEXaHi3M.
BiiacTMBOCTI KOBaJICHTHOTO 3B’S3KYy: HACHMYEHICTb, HAIPSMIICHICTh, MOJSPHICTH 1
3MATHICTH 10 moJsipu3alii. KoBajgeHTHI MOXIHUBOCTI aTOMIB. MeTOa MOJEKYISIpHUX
op6itazneit (MO). @i3uuna i1es MmeToy. Jlenokanizallist eleKTpOHHOI r'ycTUHH. MeTon
MO JIKAO, o- Ta 7-MoneKysspHi opOiTani sk JiHiiiHa komOiHaris AO. 3B’s3yt04i Ta
posmymrytoui MO. [IpuHiunu 3armoBHEHHS MOJIEKYJISIpHUX opOitanei. EnepreTuyni
JiarpaMy 1 eJeKTpoHH1 ¢GopMyld MoJieKys. ['OMOHyKieapHi MOJIEKYJH, YTBOpEHI
enementamu | 1 Il mepioxis. [losicHeHHsT mapamarHeTu3My KUCHIO. ['eTepoHykieapHi
JIBYaTOMHI MOJIEKYyJd, YyTBopeHi eneMeHTamu Il mepiomy: xap6on(Il) oxcun,
HiTporeH(Il) oxcun. IlopiBHsaHs MeroaiB B3 1 MO. Tumnu KpHUCTaTIYHUX TPATOK,
PEUOBHH 3 KOBAJICHTHHM 3B’3KOM y MOJeKyJIax. Biactusocti ux pedosun. Moxnnii
3B’5130K. BracTuBocTi ffoHHOTO 3B°13Ky. MoHHI KpucTamiuni rpatku. Ilonspusanuis Ta
NOJIIpU3YtoYa Jiisl HOHIB, iX BIUIMB HA BJACTUBOCTI PEYOBHH. BIacTUBOCTI pEYOBHH 3
WOHHUM THIIOM 3B’A3Ky. BajeHTHICTb, CTyNiHb OKHCHEHHS, KOOpJIMHALINHI Yucia
aTOMIB Yy CIIOJIyKaX 3 PI3HUM THIIOM 3B’sI3Ky. BogHeBHii 3B°s130k. MIKMOJIEKYJIpHI Ta
BHYTPILIIHOMOJIEKYJISIPHI BOJHEBI 3B’ A3KU. BIJIMB BOIHEBOTO 3B’513KYy Ha BJIACTUBOCTI
pedyoBuH. MeTaniunuii 38’ s130K. OCOOIMBOCTI €JIEKTPOHHOI Oy10BU aTOMIB €JIEMEHTIB,
3JaTHUX JI0 YTBOPEHHS METAIIYHOrO 3B’s3Ky. BU3HAaUEHHS METaliyHOro 3B’S3KY 3a
MerogqoM MO. Cuiaum  MIKMOJEKYJSIPHOI B3a€EMOJIIi: JTUTONb-AUIONb, JUIOb-
1HyKOBAaHUMW JMIONb, TUCTIEpCIiHA B3aeMOIiA. ArperaTHuil ctad pedoBuH. [Ima3zma.
OcoOnuBOCTI TJIa3MU, Ta30MOAIOHOTO, PIAKOTO Ta TBEPJAOTO CTaHy PEUYOBHHHU.
Oco0MMBOCTI PEYOBHH 3 HOHHUMH, aTOMHUMH, MOJICKYJSIPHUMH Ta METaTiuHUMHU
rpatkamu. SBuiie 130Mopdizmy Ta noaiMopdizmy.

Enepretnka 1 HanpsMJIEHICTh XIMIYHMX TMpoleciB. XiMidHa TepMOJUHaMIKa.
BayTpimHs eHepris pedyoBHMH. 3MiHA BHYTPIIIHBOI €HEPrii CUCTEeMH B XIMIYHHUX
npouecax. Enranpmis. TermnoBi edeKkTH XIMIYHUX peakuid. TernoTd yTBOpeHHs
xiMiuyHuX crionyk. [lepiuii 3akoH Tepmoaunamiku. 3akoH ['ecca. Entpomis. [306apHo-
130TepMmiuHuil moTeHIian (enepris [160ca). Ponb eHTaNbMmHOTO Ta €HTPOMIHHOTO
(dakTopiB y HampsMJIEHOCTI MPOLECIB 32 pI3HUX YMOB. BuKopucTaHHS TaOIMYHUX
JAHUX CTAHJAPTHUX CHTAJBMIN Ta IMOTEHINATIB YTBOPEHHS BHUXITHUX 1 KIHIEBUX
PEYOBHUH Ji BUPILICHHS NMUTAHHS MPO MOKJIMUBICTh TNEpediry XIMIYHMX PEeakIlii.
[IBuakicTh, XiMIUHOI peakmii. dakTopu, IO BIUIMBAIOTh HA MIBHAKICTh XIMIYHHX
peakiiil. 3aleHICTh MIBUAKOCTI XIMIYHOi peakili BiJi KOHILIEHTpalli pearyrodux
peUoBHUH. 3aKOH JII0YUX Mac. 3aCTOCYBaHHS 3aKOHY JII0YMX Mac JIJIsl TOMOT€HHUX Ta
reTeporeHHux cucteM. KoHcTaHTa MBUAKOCTI peakilii. 3aIe)KHICTh ITBUIKOCTI peakii
BIJl TeMIlepaTypu, TemrepaTypHuil koedimieHT. TIOHATTS mpo akTUBHI MOJIEKYJIH 1
eHepriro aktuBarli nporecy. Karamiz. BimuB karamizatopiB Ha MIBUAKICTh PEaKIIii.
Bunu xaramizy: TOMOT€HHUN, TeTepOreHHUH  MIKPOTeTepOTeHHMM, aBTOKaTamis,
MOHSATTS Mpo 1HT101TOpHU. POk KaTanizaTopis B 6ionorivaux mporecax. HeobopoTHi Ta
000pOTHI XiIMiIYHI peakiii. YMOBH OOOPOTHOCTI XIMIYHHUX MPONECIB. XiMIuHA
piBHoBara. Koncranta ximiunoi piBHoBaru. I[lpunnun Jle latenve. 3mimenHs



XIMIYHOI PpIBHOBard TMpU 3MiHI KOHIEHTpallli pearyr4yux peYoBUH, THUCKY 1
temneparypu. Karamizatopy B O0OOpOTHMX Tmporecax. 3HA4Y€HHS BYEHHSA IPO
MIBUJKICTH peakiii 1 XIMIYHY pIBHOBAry JJis yIPaBIiHHSA XIMIYHUMH MPOIIECAMHU.
Knacudikaiis Ta HOMEHKJIATypa OCHOBHHUX KJIACiB HEOPTraHIYHUX  CIOJIYK.
Knacudikaris ckiaHUX pe4OBUH 32 PYHKIIIOHATPHIMH O3HAKaMU: KUCIOTH, OCHOBH,
COJIl, KHCJIOTHI, OCHOBHI Ta amQOTepHI OKCHUIU 1 Tigpokcuad. HomeHkmnaTypa
HEOpPraHiuYHUX CIOJNYK Ta mpocTux peuoBuH 3a npaswiamu [UPAC. Knacudikarris
KHCJIOT: 3a CKJIaJI0M — 0€30KCUT'€HOB1, OKCUT'€HOBMICHI, ITOJIIKMCIIOTH, 130II0JIIKUCIIOTH
Ta TETEPOIONIKUCIOTH;, 3a CHJIOI — CHJIBHI, CepeaHi, cialdKi; 3a OKHCHIOBAIHHOIO
3JTaTHICTIO — KUCJIOTH OKHCHIOBAY1 Ta KHCIIOTH HEOKUCHIOBaY1. OTHO- 1 6araTooCHOBHI
KUCIIOTH. BracTuBOCTI Ta HOMEHKJIATypa KHUCJIOT. 3arajibHi crnocoOu A00yBaHHS
kucnoT.. OcHoBH: oOfHO- 1 OaraTokucinoTHi ocHOBU. Jlyru. BmactuBocTi 1
HOMeHK/IaTypa ocHOB. Cmocobu noOyBaHHs ocHoB. Comi. Kmacudikaris comei:
cepeiHi, KHUCIi, OCHOBHI (T1IPOKCO- 1 OKCOCOJIi) 3MilllaHi, MojBiiH1 comi. Criocoou
noOyBaHHS ~cepelHiX, KHCIUX 1 OCHOBHUX cojeil. Homenkmarypa coseil.
Koopaunaniiiai (koMiiekcHi) cioiiyku. Teopist A. Bepraepa. OCHOBHI HOHSTTS XiMii
KOMIUIEKCHUX CIOJIYK: IIEHTpaJbHUM aToM (MOH) Ta HOro KOOpAHUHAIIWHE YHUCIIO,
JITaHJ{, BHYTPIIIHSA 1 30BHINIHA KOOPAWHAIIWHI c]epH, AEeHTAaTHICTh JITaHIiB.
Koncranta HecTiMKOCTI KOMIUIEKCHOrO HoHa. [loHsATTs mnpo Kiacudikaiiio
KOMITJIEKCHHUX CIOJIYK. [30Mepisi Ta HOMEHKJIATypa KOMIUIEKCHUX CIOJYK.

Bona gk po3unHHUK. Po3uMHHICTH pedoBHH. ENEeKTpomiTH 1 HeeleKTpodiTh. Teopis
SJIEKTPOJITUYHOI JUCOIIAIlll peYOBUH y BOJHUX po3unHax. bydepni po3unnu. Cknan,
€JIEKTpOHHAa Oy/l0Ba, MIPOCTOpPOBA KOH(QIrypamis, MOJSIPHICTD MOJEKYJ] BOJIH.
XapakTepucTrKa BOJHEBOTO 3B’ SI3Ky. Acolriallis MoJaeKysa Boau. Pi3udH1 BIaCTUBOCTI
BOJM. AHOoMauii (pi3MYHMX BJIACTUBOCTEH BOJM Ta iX MOSCHEHHS Ha OCHOB1 OYJIOBH
Mosekyiau. Boma sik po3unHHUK. XiMIYHI BJIACTHUBOCTI BOJU. TepMiuHa guCOIlIaLlis.
B3aemonis 3 mpoctumu 1 ckiIagHUMHM pedoBUHAMH. [IpommciioBe 3HaY€HHS BOJM.
Baxka Boja: qoOyBaHHS, BJIACTUBOCTI, 3acTocyBaHHs. Bona B mpupoai. [Ipo6iema
yuctoi Boau. Enextpoinitu 1 HeenekTpomiTH. Teopis eneKTpoiTUYHOT AMCOIIAIi]..
Di3uKo-XiMIYHA TEOPisl CIEKTPOJITUYHOI AUcoIialii. MexaHi3M gucolliaiii pe4oBUH
3 PI3HUM THUIIOM XIMIYHOTO 3B’si3Ky. PoJib MOJSpPHUX MOJIEKYJ BOAM B MpoIEcax
nucoriaii. CTymiHb  eNeKTpoiiTH4HOi aucomiamii. CuibHI, cepeaHi, craadKi
eJIeKTPOIITH. DAaKTOPH, IO BILUIMBAIOTH HA CTYIIHb AUCOLIALII1: MPUPOJIa EIEKTPOITY,
npupoga pPO3UYMHHUKA, TEMIIEpaTypa, KOHIIGHTpAIlid PO3YHUHIB, JICJICKTPUYHA
IPOHUKHICTh PO3YMHHUKA. MexaHi3M rifipaTallii aHIOHIB 1 KaTIOHIB. Y TBOpEHHsI ilOHA
riapokcoHito. Enepreruka nporecy aucorriaiii. 3acTOCyBaHHS 3aKOHY JII0YUX Mac 70
nporecy jaucoriamii ciadkux enekTpodiTiB. KoHcTanTa pgucoriaiii. 3MilIEHHS
piBHOBaru Jucoriamii cimaOKux eJekTpoiiTiB. Kucimotu, ocHOBH, amdoTepHi
TIAPOKCUIIA, COJMI y CBITJII Teopii enekTpomiTu4Hoi naucoraiii. CrymiHYacta
nucoriamiss. CydacHi Teopili KHUCIOT 1 OCHOB. EjeKTpoJiiTUuHa AucoIlialis BOIU.
Vonnnii no6yTrok Boxu. BIUIMB TemmepaTypd Ha TIpolec JMCOL{aIii BOJIM.
Konuentpanis itoniB ['igporeny B po3unHax. Bognesuii nokasuuk. bydepni po3unnu.
3naueHHs cTanoi BenunduHu pH y XiMI4HUX 1 010JIOTTYHUX MpoLiecax.

Po3zunnu. ®i3uko-xiMiyHa XapakTepucTuka po3uuHiB. CrnocoOu BHpaxKeHHs
KUTBKICHOTO CKJIaQy pO34YMHIB. XapaKTepUCTHKa JUCIEPCHUX CHUCTeM. ICTHHHI



PO3UYMHHM, KOJIOiIHI PO3YMHU, T'PYOOJAUCIIEPCHI CHUCTeMHU (CyCHeH3li, eMYyJbCii).
Mexani3m nporiecy pozunHeHHs. ConpBaTartis (TiapaTaliis) Ipu po3UYnHEHHI. 3B 130K
TEIUIOTH PO3UYMHEHHS PEUYOBHMHU 3 CHEPri€l0 KPUCTANIYHOI TPATKU 1 TEIJIOTOIO
rigpararii MoOJEKyJau pedyoBUHH. [IOHATTA “KOHIIEHTpaIlisd PO3YMHY’, KUIbKICHHUM
CKJaJ po3uuHiB. Po3monin po3uyMHIB 32 KOHILIEHTPALI€I0 PO3UYMHEHUX PEUYOBUH
(HeHacHYeHl, HaCH4eHl, TMepecuueHi). PO34YMHHICTH TBEPAUX PEUYOBHUH Y BOJII.
Koedoiuient posunnnocti. Kpusi pozunnHocti. Kpucramnizaiiis TBEpIuX peUyOBUH 13
po3umnHiB. Kpucranorigparu. O4ucTka peyoBUH MEPEKPUCTAI3ZAIIEID 13 PO3UMHIB.
Po3zunnnicTh Ta3iB. Cmocobm BUpaXeHHS CKJIaay po3uuHIB. MacoBa dYacTka
po34YMHEHOI peuoBUHU. MossipHa KoHIeHTparis. [lo3acucTeMHi ciocoOu BHpaKEHHS
CKJIaJly PO3YMHIB: MOJISIpHA KOHIICHTpAIllsl €KBiBaJICHTa (MOHATTS ‘‘HOPMAJIbHICTH ),
MOJISIIBHICTB, TUTP. Po3paxyHKW [Uisi BUTOTOBJICHHS PO3YHHIB PI3HOTO CKIAdY.
ExBiBaJeHT pedyoBUHM B  KHUCJIOTHO-OCHOBHHMX  peEakilisiX, Yy  Mpolecax
KOMITJIEKCOYTBOPEHHST Ta OKHCHO-BIIHOBHHUX peaKIisiX. METOIUKH TPUTOTYyBaHHS
po3uuHiB. [IpaBuia TexHiku 6€3meKu i yac poOdOTH 3 KOHIICHTPOBAHUMH PO3UMHAMMU
KHCJIOT 1 JIYTiB.

PiBHOBara B po3umHax eneKkTpomiTiB. ['impomi3 coneil. PiBHOBara B HacHYeHHUX
pO3UMHAX  MaJIOPO3UYMHHUX  €JNEeKTpodiTiB.  JloOyrok  pozumnHOcTi  (/IP).
HampsimieHicTe OOMIHHUX peakiiil y po3unHax enekTpouTiB. [oHATTA “rimpomis”.
[ppomni3 coneii. Pi3ni Bumanku riapoinidy cojeil. CTymiHb 1 KOHCTaHTa TiJIPOJIi3Yy.
dakTopH, 10 BIUIMBAIOTH HA 3MIIIEHHS PIBHOBAru riipoi3dy. Poib rigpoinizy B
010JIOTTYHUX Ta XIMIYHUX MPOIIECcaXx.

OxHCHO-BITHOBHI peakiii. [IoHATTS mnpo cTaHgapTHI €JNEeKTPOAHI NOTEHIaIH,
raJlbBaHIYHUM €JIEMEHT, eJIeKTpotii3. Peakiiii, mo BigOyBaroOThCsS 13 3MIHOKO CTYIEHS
OKHMCHEHHS aToMiB eJjeMeHTiB. EnexktpoHHa Teopis oxucHeHHA.  OKHUCHUKH 1
BiIHOBHUKM. [IpaBuna ckiajaHHs pPIBHSHb OKHMCHO-BIJHOBHHUX peakilii. Mertoj
CJIEKTPOHHOTO OallaHCy Ta eJIeKTPOHHO-10HHMI MeToj. BrumB cepemgoBuiia Ha
OKMCHO-BIJHOBHUU mporec. Knacugikamiss OKHMCHO-BIAHOBHMX peakiiil. B3aemomnis
METaJiB 3 KUCIOTaMH 1 COJIIMH y BOJIHUX PO3YHMHAX SK OKHMCHO-BIJIHOBHUU IMpPOIIEC.
[lepeTBOpEHHS XIMIYHOI €HEeprii OKMCHO-BIIHOBHUX peakiiil B enekTpuuHy. [loHaTTs
IpO TalbBaHIYHUM eJeMEeHT. ENeKkTpoaHuil mMoTeHIana, BOJHEBUN EIEKTPOJ
nopiBHsHHA. CTaHAAapTHI €NEeKTPOJIHI MOTeHIiand. EJeKTpoxXiMiuHUN psJ HaAMpyr
MetaniB. CTaHAapTHI OKHCHO-BIJIHOBHI TNoOTeHLianud. HampsamiieHicTb OKHCHO-
BIJIHOBHUX PEaKIliil y po3urHax. 3HaUYEHHS OKHUCHO-BIJTHOBHUX MPOIIECIB Y KUBIH 1
HEXUBIA PUPOJI, Y TeXHill. EnekTposi3 ik OKUCHO-BIAHOBHUM mpoiiec. EnexTpoi3
PO3YHHIB 1 PO3TUIABIB KUCIIOT, JIYTiB, COJCH.

4.2. HEOPTAHIYHA XIMIsI

Bonens. OcobmmBocTi mojoxkeHHs [igporeny B mepioawudiii cuctemi. KucmortHo-
OCHOBHI Ta OKHCHO-BIJHOBHI BJIACTMBOCTI CIHOJYK ['igporeHy 3 MeTajnaMu 1
HeMeranamu. OcoOnauBOCTI moJokeHHS [iporeHy B TEpIOAWYHIA  CHUCTEMI.
XapakTepucTuka MOJIEKYJIM BOJHIO 3 TO3HWIli METOAy BalleHTHHX 3B’S3KiB Ta
MOJIEKYJIIpHUX opOitaneit. Bogens y mpuponi, i3otonu [igporeny. [Ipomuciosi ta
JabopaTtopHi MeToau J0OYBaHHS BOJIHIO, MOro (hi3WyHI Ta XiMIYHI BJIACTUBOCTI.
[IpaBuna poGotu 3 BoaHeM. BinHOBHI BIACTHMBOCTI aTOMAapHOTO 1 MOJIEKYJISIPHOTO



BOJIHIO. KHCJIOTHO-OCHOBHI Ta OKHMCHO-BIJTHOBHI BJIACTMBOCTI cmoJjiyk ['igporeny 3
MeTaJlaMU 1 HeMeTallaMu. 3aCTOCYBaHHSI BOJHIO B MPOMHCIOBOCTI. BojaeHs — manuBo
MaiOyTHBOTO.

XiMiuHI eneMeHTH rosioBHOI miarpynu VII rpynu nepioandHoi cucTeMu. 3arajibHa
XapaKTepUCTHKA aTOMIB €JEMEHTIB: €JEKTPOHHI CTPYKTYpPH, paJiycu aTOMIB,
HOHI3aIliiH1 TIOTEHIIAJIM, CIOPIAHEHICTh JO0 €JIEKTPOHA, EJIIEKTPOHETaTUBHICTD,
CTYIIEHI OKHCHEHHS, BAJCHTHOCTI, KOOpJIWHAIIIHI 4YHCla, PpO3MOBCIOIKEHHSA B
npupol. 3arajibHa XapaKTepUCTUKA MPOCTUX PEUOBUH. 3ari001>KH1 3aX0H MPU poOOTI
3 ranoreHamu. @uyop. @iyop y mpupoi, cocodbu mo0yBaHHS, (Bi3UYHI 1 XIMIUHI
BrnactuBocTi. Crnonyku @nyopy. [imporen dmayopua, moOyBaHHS 1 BIACTHBOCTI.
Acoriartis MoJiekyln riapored ¢uyopuay. [InaBukoBa kuciora, Giayopuau, OKCUTCH
dbayopun. 3acrocyBaHHsS ¢uyopy Ta HOTO CHOIYK. XJjop. XJop y TPHUPOI.
[IpomucnoBi Ta mnabopatopHi MeToau A00yBaHHS, HWoro (i3uyHI Ta XIMI4YHI
BracTuBOCTI. Criosiyku XJopy 3 MeTanamu. MexaHi3M B3a€MOJIl XJIOpPY 3 BOJIHEM.
['igporen xyopuj, cojisiHa KUCJIOTa: MPOMUCIOBI criocodu i JoOyBaHHs. XJIOPHIH,
Cronyku Xjopy 3 OKCUIeHOM: OKCHJM, KUCIOTH, COJi. ['imoxyiopuTHA KUCIOTa Ta 1l
couti. XyopHe BarmHO. XJIopaTHa Ta XJ0pHa KuciaoTu. bepronerosa ciib. [TopiBHsIIbHA
XapaKTepUCTUKa OKCUT€HOBMICHUX KHCJIOT XJOPY. 3aCTOCYBaHHs CIOJYK XJIOpY.
[TonsaTTss mpo rpannyno pomyctuMi KoHueHTpamii (I'IK) mxkigiuBux pedoBHH,
30KkpeMa, xiopy. bpom. Mo, TlommupeHHs y npuposi, IpOMHICIOBi Ta 1a60paTopHi
MeToau 100yBaHHs. P13UUHI 1 XIMIYHI BIACTUBOCTI IPOCTUX PEUOBHH. ['iporeH Opomiz
Ta TiaporeH Hoaua, OpomiaHa Ta HoauaHA KUCIIOTH, iX cojii. JIoOyBaHHS, BIACTUBOCTI
Ta 3acTOCYBaHHS OpOMimHOI Ta ffomumHol kucnor. OkcureHoBMicHi crionyku Hony i
bpomy. IlopiBHsuIbHA XapaKTEpUCTUKA CUJIM TIJPOTCHTAIOTCHIIHUX KHUCJIOT Ta
BIJIHOBHUX  BJacTHBOCTeW  ix  aHioHIB.  [lopiBHsuIbHA ~ XapaKTepUCTHKA
OKCUT€HOBMICHUX KHCIIOT rajoreHiB. bionoriuHa pojb MpOCTUX PEYOBUH 1 CIOJNYK,
YTBOPEHUX raJIOT€HaMHU.

XimiuHl eneMeHTH VI rpynu rosoBHOI MIATPYNU MEPIOAMYHOI CUCTEMHU. 3arajibHa
XapaKTEPUCTHKA aTOMIB €JIEMEHTIB 1 MpocTux peuoBuH. OkcureH. [3oTomHmii cknan
IPUPOAHOTO KUCHIO. XIMIYHUHI 3B’SI30K Y MOJIEKYJIl KUCHIO 3 TOUKH 30py MeToaiB B3
ta MO. [losicHenHs mapamarHeTu3My KucHio. [IpomuciioBi Ta nabopatopHi criocodu
noOyBaHHS KHCHIO, HOro (i3uuHi Ta XIMI4HI BJIAcCTUBOCTI. KHCEHb — OKHCHUK.
B3aemoniss OkcureHy 3 MpOCTHMMM 1 CKIQAHUMHU pedoBHUHAMH. OKCUIU: CrocoOu
no0yBaHHS, BIACTHBOCTI, Kiacudikailis 1 HOMeHKIaTypa. Anorpomis kucHio. O30H,
HOro BIIACTHBOCTI, JOOYBaHHSA, YTBOPEHHS B NPHUPOAl. 3aCTOCYBAHHS KHUCHIO.
3HadeHHss kucHIO y mpupomi. [ToBiTps. CkiagoBli 4acTWHU TOBITPS, BJIACTHBOCTI,
noBiTps. [IpoGnema uncroro noitps. Bonnesi cionyku Okcureny. JAuriaiporeHokcua
Ta JUT1IPOTEHIIEPOKCHU/I: CKJIa/ Ta €JIeKTPOHHA Oy/10Ba iX MoJieKy. TepMoauHaMiyHa
CTIHKICTh, KHCIIOTHO-OCHOBHI Ta OKMCHO-BIJTHOBHI BJIACTUBOCTI T1JIPOTEH MEPOKCUTY.
JloOyBaHHs, BIACTUBOCTI 1 3acTOCyBaHHs nepokcuaiB metaniB. Cynbdpyp. Cynsdyp B
npuponi. Anorpomist cipku. @i3UyUHI BIACTUBOCTI 11 HAWBKIMBIMIUX MOAUQIKAIIIH.
XiMI4HI BJIACTUBOCTI Ta TMpaKTUYHE 3aCTOCYBaHHS Cipku. BoaHeBi cHoiyku
Cynbdypy. Hurigporen cynbdia: nodyBaHHsA, (i3U4HI 1 XIMIYHI BIACTHBOCTI.
dizionoriyHa 1ig guriapored cynbdiny, oro I'JIK. Jdurinporencynbdigna Kuciaora,
cynp(iau, iX BiAHOBHI BiacTuBOCTi. [lomicynbdiaun. OKCUT€HOBMICHI CHOIYKH



Cynsdypy: OynoBa MoieKkynd, xapaktep BaleHTHUX 3B’s3KiB. Cynbhyp(VI) oxcun:
¢bi13uyH1 Ta XIMIYHI BIACTUBOCTI, IPOMUCIOBI Ta JabOpaTopHi crocodu 10OyBaHHS,
rioro I'JIK. BrnactuBocTi cynb(hiTHOT KHCIOTH Ta cynbdiTiB. TiocynshaTHa KHCIIOTA,
Tiocynbdaru, ix npaktuune 3actocyBanHs. Cynbdyp(IV) okcup, pizuuni Ta XiMiuHI
BiactuBocTi. CynbdarHa kuciaora. BiaacTHBOCTI KOHIIEHTPOBAHOI Ta pO30aBICHOl
cynbatHoi kucnmotu. Bzaemonis 3 MeTallaMM, HEMETaJlaMH Ta CKJIaJHUMHU
pedoBuHamu. [IpaBuiia KOPUCTYBaHHS KOHIIEHTPOBAHOIO CYJNb(ATHOIO KHUCIOTOIO.
KonTtakTHHit cnoci6 no0yBaHHS Cyiab(haTHOI KHCIOTH. BupoOHHIITBO cynbhaTHOL
KHUCTIOTHU 1 TIpobiieMa 0OXOpOHU HABKOJUIIHBOTO cepenoBuina. Oneym. Cynbdartu, ix
BJIACTUBOCTI. 3HAa4YEHHS CyJIb(aTHOI KHCIOTH 1 11 coleil y HapOJHOMY TOCITOAApPCTBI.
bionoriuna poss Cynbdypy, kosnoo0ir y nmpupomi. Cenen. Temyp. Di3uyH1 Ta XIMIYHI
BJIACTMBOCTI, 3HAUCHHA y cy4acHiil TexHiui. Cnonyku Ceneny 1 Tenypy 3 I'igporenom
1 OxcureHoMm. XapakTep 3MIHM BJIACTHUBOCTEH CIOJIYK elieMeHTIiB 3 ['igporeHom y
HIArpyMi: MIIHICTH 1 MOJISIPHICTh MOJIEKYJI, BaJIEHTHI KyTH, CHJIa BIAMOBITHUX KUCJIOT,
BITHOBHI1 BJIACTUBOCTI aHIOHIB KHUCJIOT.

XIMI4HI €JE€MEHTH TOJIOBHOI MIATpYynH V TPyl MEpIOAUYHOI CUCTEMH. 3arajibHa
XapaKTEpPUCTHKA aTOMIB €JIEMEHTIB 1 mpoctux pedoBuH. Hitporen. Hitporen y
npupoAil. XIMIYHUANA 3B’S30K Y MOJIEKYJI @30Ty 3 TOYKUA 30py METOIB BAJCHTHHX
3B’s13k1B (B3) 1 monekynsapaux op6Oitaneir (MO). ®i3uuHi Ta XiMIYHI BJIACTHUBOCTI
a3oTy. B3aemonia azoty 3 kucHeM, okcuau Hitporeny. Ilpomucinosi 1 mabopatopHi
Metoau 1o0yBaHHs a3oty. Cnonyku Hitporeny 3 ['inporenoM. Amoniak. EnekTpoHHa
OynoBa 1 reoMetpis moJiekyiau. [IpomucioBi Ta mabopaTopHi MeToau A0O0YyBaHHS,
¢13M4HI Ta XIMIYHI BJIAcTUBOCTI amoHiaKky. OKHCHEHHA aMoHlaKy. JloHOpHO-
aKLETITOPHUM MEXaHI3M B3a€MOJIi aMOHIaKy 3 BOJIOI0, 3 KHCJIOTaMH, YTBOPEHHS
amoniakatiB. Coii aMOHit0, X BIaCTUBOCTI. [IpolyKTH TepMIYHOTO PO3KIIATy PI3HUX
coJiel aMOH110. AMIAM 1 HITPUIM METaIIB. 3aCTOCYBaHHSI aMOHIaKy Ta COJIE aMOHIO.
[ppasun: OymoBa MOJEKYNIHM, XIMiYHI BIacTUBOCTI. [impokcmnamid. Croiyku
Hitporeny 3 Okcurenom: OyaoBa MOJIEKYJN, iX CTIMKICTh, JOOYBaHHS 1 BJIIACTUBOCTI.
Monexkyna HiTporeH(Il) okcuay 3 Touku 30py meroga MO. Brnactusocti Hitporen(1V)
okcuny. Jumepusanis HiTporeH(IV) oxcuay. HiTpuTHa KucioTa, HITPUTH.
XapakTepucTUKa OKHUCHO-BIJTHOBHUX BJIACTHUBOCTEHW HITPUTHOI KUCIOTH Ta ii COJEH.
Hitpatna xucnora. Enexktponna OymoBa 1 reometpis Mosekyinl. JlaGopatopHi i
IPOMHUCIIOBI CIOCOOM J00yBaHHS HITPATHOI KHUCIOTH. BracTMBOCTI HITpaTHOI
KHUCIIOTH: B3aEMO/I1 3 MeTanamMu 1 HemeTanamu. «L{apceka Bona». Hitpatu. Tepmiunuii
po3KJia[ HiTpaTiB. biojoriyHa poiib a3oTy, mpobsiema 3B’sI3yBaHHS aTMOC(HEPHOTro
azoty. Hitparni no6pusa. I'JIK HiTpaT-ioHIB y mpoaykTrax xapuyBaHHs. Komoobir
azoty B npuponi. ®ochop. Docdop y npupoai, 100yBaHHs. AJTOTPOIHI BiJI03MIHU
dbocdopy, X BIACTUBOCTI, TOKCHUHICTH Oi710r0 hochopy, 3amobixkHI 3aX01u i yac
po6otu 3 HuM. Pochian meraniB. Cronyku docdopy 3 [imporenom. Bmactupocti
dochiniB. OxcurenomicHi crnonyku dochopy. Oxcuan Dochopy. PocditHa Ta
docdarna kucaotu: OyI0Ba MOJIEKYJ, BIACTUBOCTI. 3MiHA CTIMKOCTi, KUCIOTHOCTI,
OKHCHO-BITHOBHHMX BIIACTUBOCTE B POy OKCHUTCHOBMICHUX KHCIOT Qochopy.
Mertadocdaru, nomidocharu. Oprodocharu, ix nmpakTuune 3HaUeHHS. [ amoreHinau
dochopy, ix BaactuBocTi. biojoriuna poab dochopy. DocdarHi goOpuBa.
Buxopucrtanus docdaraux go0puB Ha TpyHTax 3 pi3HMM 3HaueHHAM pH. Apcen,



Ctu6iit, bicmyt. [lomupenHs y npupoi, 100yBaHHS NpOCTUX pedoBUH. [lopiBHSIEHA
XapakTepucThka (i3MYHUX Ta XIMIYHHUX BiactuBocTeil Apceny, Crubito, bicmyTy.
Cnonyku Apceny, Ctubiro 1 bicmyty 3 ['iiporeHoM, mOpiBHAJIBHA XapaKTEPUCTUKA iX
CTiMKoCTI Ta BnactuBocTeil. Okcunu 1 rigpokcunu Apceny, Ctuoiro, bicmyTty pizHuX
CTyleHIB OkucHeHHsA. [anorenimu Apceny, Ctubito, bicmyty. [impomiz comeil.
[TopiBHSIHHSA OKMCHO-BIJIHOBHHUX BJIACTUBOCTEH cnoiiyk Apceny, Ctubito, bicmyty B
crynensax okucHeHHs (I1I), (V). ®izionoriuna nis Apceny Ta iioro cionyk. [Ipaktuune
3aCTOCYBaHHS apCeHy, CTi0110, 01CMYTY Ta iX CIIOIYK

XiMiuHi1 €JIeMeHTH TOJOBHOI miarpynu IV rpymu mepioanyHoi cucTteMu. 3arajibHa
XapaKTepUCTHKa eJeMEHTIB TojoBHOI miarpymu IV rpymu. Kap6on. KapbGon B
pUPOJIi. AJIOTPOITHI BUA03MIHM KapOOHYy: anMa3, rpadit, kapoin. Tun ribpuauzarii
opOitaneit atomiB KapOoHy B HOTro alOTpONMHUX BUI03MIHAX. AKTUBOBAHE BYT1JUIS.
3actocyBaHHd Horo sk copOeHta. XiMiyHI BiacTUBOCTI KapOony. [IpakTtuune
3aCTOCYBaHHS BIJIHOBHUX BJacTHUBOCTEW kapOoHy. Heopraniuni cnonyku KapOomny.
Kap6iau meranis. Cnonyku Kap6ony 3 Oxcurenom. Kapoou(Il) okcun. bynosa iioro
Mosekyau 3 mosuiii MetoniB B3 1 MO, ximiudi BiactuBocTi. DizionoriyHa is
,4aJHOTO” Ta3zy Ta mepimia gomnomora mpu otpyeHHi. KapOou(IV)okcun, Oymosa
MOJIEKYJH, (Pi3uyHl Ta XiMI4HI BiacTuBOCTI. [IpomMucioBi 1 ysaboparopHi criocoOu
nooyBanHs. Kapoon(IV)okcun y npupoai. @otocuntes. KapbonaTHa kuciioTa 1 1i Codl.
Cnonyku Kap6ony 3 OxcurenoM i rajorenamu. I{uaninna kucnota. [ianigu. Kapoon
terpaxyopua. arooponoxiani kapobony. Konoobir kapOoHy B mpupo/Ii Ta mpodiiema
oxoponu atmocdepu. Cwmimiii ta Horo cnonyku. Cumimii y npuposal. Cuiikaru.
Cnocobu noOyBanHs cuminio. BraactuBocti cuminito. Cnonyku  Cuoigiro 3
INpporenom. Cuminmmu metaniB. Cumimin (IV) okcua. Ksapr. Ksaprose ckio.
Cunikarai kucnot. Cumikatu, po3unnHe ckio. lltyuni cumikatu. [lement. beton.
I'epmaniii, Ctanym, [1moMOym B ipupoai. JloOyBaHHSI MPOCTUX PEUOBUH, iX (13MUHI
Ta XIMI4H1 BIacTUBOCTI. AsnoTporris. [lopiBHSIIbHA XapaKTEPUCTUKA CTIOTYK €JIEMEHTIB
3 T'igporeHoMm, OKCHAM 1 TIAPOKCUIM, iX KHUCIOTHO-OCHOBHI BJIACTUBOCTI, O- Ta f-
oJioB’siH1 kuciotu. BigHoBHi BnactuBocTi cronyk Cranym(I1). 3HmkeHHs CTIHKOCTI
CHOJIYK BHUIIMX CTYNEHIB OKUCHEHHS B psany ['epmaniii — Cranym — IlnroMOym.
3acToCyBaHHS T'€pMaHilO0, OJIOBA, CBHHIIO Ta iX CIOJYK. 3aXUCT HaBKOJHUIIHBOIO
CepeIoBHIIA Bi/I BAXKKUX METAJIIB.

XimiuHi eneMeHTH TojioBHOi miarpynu III rpynu nepioanuHoi cucremu. 3arajibHa
XapaKTEPUCTHKA aTOMIB €JIEMEHTIB: 130TOMHHUI CKJIaJ, eNeKTpoHHa Oy/oBa, 3MiHa
pazdlyciB aToMiB, €HEpPril 10HI3allll, CTAHJAPTHUX EJIEKTPOIHUX MOTEHIIANIB B PAILY
bop — Taniit. HaitBaxmBimi mpupo/iHi CIOMYKH IUX eJeMeHTiB. bop. AnmoTtpormHi
BiIo3MiHU. Di3U4HI, XIMIYHI BJIACTUBOCTI aMOP(GHOrO0 Ta KPUCTAIIYHOTO OOpYy.
JoOyBanus 6opy. bop sik mikpoenement. Crionyku bopy: 6opanu, 60puan MeTaiB.
bop wiTpua. bop okcun ta 60p TIAPOKCUI: CTPYKTYypa, BIACTUBOCTI, 3aCTOCYBAHHS.
OptobopaTtHa kuciorta. bypa. Amtominii. D13U4H1 Ta XIMIYHI BJIACTUBOCTI MPOCTOL
peYOBHHH, T0O0YBaHHS. AJTOMOTEpMisi. 3aCTOCYBaHHS aJIOMIHIIO Ta HWOTO CILJIaBiB.
JloOyBaHHS 1 BIaCTUBOCTI HAMBAXJIUBIIINX CHOJYK AJTFOMIHII0: OKCHIY, TlJIPOKCUTY,
COJICH; MPAKTUYHE 3aCTOCYBaHHS MUX crioayk. ["amiid, [amii, Taniit. ®i3udHi Ta XIMIYH1
BJIACTUBOCTI TMPOCTHX PEYOBHH, IX TMPAaKTHYHE 3acTocyBaHHs. JloOyBaHHS 1
BJIACTHBOCTI CIIOJYK €JIEMEHTIB: OKCHU/IB, TAPOKCUIIB, CONeH. 3aKOHOMIPHOCTI 3MIHU



KHCJIOTHO-OCHOBHUX BJIACTUBOCTEH TIAPOKCHUIIB €leMEeHTIB royioBHoi miarpymnu III
TPYIH 13 301UIBIIEHHSAM 3apsiB sAEp X aTOMIB.

XiMiuHi eneMeHTH rojoBHOI miarpynu Il rpynu mepionmynoi cuctemu. 3araibHa
XapaKTepUCTUKAa aTOMIB €JIEMEHTIB: €JICKTpOHHA Oyj0Ba, 3MiHa paJiiyCiB aTOMIB,
eHeprii MoHi3allii, CTAHIAPTHUX €NEKTPOJHUX MOTEHLIaNiB B psaxy bepumiii — Paniid,
130TOMHUN CcKJIaJl. 3MiHA BJIACTUBOCTEW TMPOCTUX PEUOBUH 13 30OUIBLICHHSIM
HOPSAIKOBOrO HOMEpyY enemMeHTa. JloOyBaHHs nmpocTux pedoBuH. Marsiii 1 Kanpiiit —
BOXKJIMBI e€JeMeHTH kuBoi npupoau. dizionoriuna nig cnonyk bepumito, CtpoHitiio,
Bapito. ®i3uyHi BIACTUBOCTI MPOCTHUX pedoBMH. TexHika Oesneku mpu poOOTi 3
KaJbI[iEM, CTPOHIIEM, OapieM. 3acTocyBaHHsS MpocTuUX peuoBHH. CIJIaBU MarHiio.
XiMi4H1 BJAaCTUBOCTI IPOCTUX PEUOBHH Ta iX CMOIYK. 3aKOHOMIPHOCTI 3MIHU XIMIYHUX
BJIACTMBOCTEH T1APUAIB, OKCHIB, T1IPOKCHUIIB, IEPOKCHUIIB, COJeH y psaay bepumiit —
Paniii. HaliBasxmuBii BUIIQJKK 3aCTOCYBaHHS OKpeMHX CIOJIyK. Herariene 1 raiiexe
BarHO. JKOpCTKICTh BOIM T4 METO/H ii yCyHeHHs. [lom’IKIIeHHsT BOAM 3a J0MOMOT0I0
HOHOOOMIHHUX CMOJL.

XIMI4HI €JIEMEHTH TOJIOBHOI MArpynu | rpynmu nepioanyHOi CUCTEMHU. 3arajibHa
XapaKTEpPUCTHKA aTOMIB METaliB: €JIEKTpOHHA OyaoBa, pajalyCh aToOMIB, €HEpIisd
MoHi3amii, CcTaHJapTHI EJIEKTPOAHI TMOTEHIIaNd. 3MiHa BJIACTHUBOCTEH MPOCTHUX
PEYOBHH 13 30UTBLIEHHSM MOPSAKOBOTO HOMEPY eeMeHTa. JIy:kH1 MeTanu y Ipupoi.
[3oTomHwmit cknaj. HaliBaxkmusiii npupoaHi croiyku. Ponb cionyk Kamiro 1 Harpiro
y dizionoriynux mnporecax. J[oOyBaHHS JIy)KHUX METaliB, (PI3UYHI BIACTHBOCTI,
npaBuia poOOTH 3 JY>KHUMH MeTanaMmu. XIMIYHI BJIACTUBOCTI MPOCTUX PEYOBUH Ta
CIIOJIYK €JIEMEHTIB: T1IPUAIB, OKCHJIB, TIAPOKCHUIIIB, NEPOKCHAIB, HAIMNEPOKCUIIB
coneii. JIoOyBaHHS coau. 3aCTOCYBaHHS JIY)KHUX MeTaliB Ta ix coseit. Kamiiini
n00puBa.

XimiuHl eneMeHTu rojoBHoi miarpynu VIII rpynu mepiogumyHoi cucremu. Micue
OJIaropoHMX Ta3iB y MEPIOJANYHIN CHCTEM1 €JIEMEHTIB Ta €JIEKTPOHHA CTPYKTypa ix
aToMiB. [lOSICHEHHS HEMOJKJIMBOCTI ICHYBaHHSI JABOATOMHHMX MOJIEKYJ 3 MO3MUIIi
meroay MO. 3miHa noTeHmianiB HOHi3allii aTOM1B OJIArOpOAHUX Ta31B 13 30UTBIICHHSIM
NOPSIKOBUX HOMEpIB ejeMeHTiB. biaropoani rasu y npuposl, ¢i3udHi Ta XIMIYHI
BrnactuBocTi. HaiBaxnusimi crnonyku Kcenony 1 KpunToHy pi3HHX CTymeHIB
OKMCHEHHS: BJIACTUBOCTI, JOOYBaHHS, 3aCTOCYBaHHS.

3aranpHl BJACTUBOCTI MeTaliB. Miclle MeTajiB y MEpIOANYHIA CUCTEMI €JIEMEHTIB.
OcoOMuBOCTI €NEeKTPOHHOT OyJ0BH aTOMIB MeTamiB. MeTaniyHuN CTaH PEYOBUHU,
30HHA Teopis OyJOBH, METATIYHUM 3B’SI30K. TUMM KpUCTaTIYHUX TPATOK METAaiB.
Metanu y mpuponi. OcHoBHI pynu, 30aradeHHs pyA. HaiiBaxnuBimi wmeTonu
n00yBaHHS MeTamiB 13 pyaA. JloOyBaHHS METaliB €JEKTPOJI130M PO3IJIaBIB 1 PO3UHHIB.
®i3uyHi Ta XiIMIYHI BJIACTHUBOCTI MeTaiiB. B3aemonis MeraniB y KOMIaKkTHOMY Ta
noApiOHEHOMY CTaHaX 3 PI3HUMH TNPOCTUMHU pedoBHHAMHU. MertamoTepmis.
HanpsiMieHICTh METaNoTepMIYHUX peaklid 3 MO3ULIM XIMIYHOI TEPMOJAMHAMIKU.
EnextpoxiMiyHUA MeXaHI3M B3a€MOJIIi MeETajliB 3 BOJOK 1 BOJHHMH PO3YHHAMH
eNeKTpoMiTiB. EnexkTpoxiMmiunuii psan Hanpyr MertaniB. CTaHIapTHI €JIEeKTPOIHI
NOTEHLIaJM MeTaliB. 3MIHM XIMIYHOI aKTUBHOCTI METaliB y TpymHax Ta mnepiogax
nepioanyHoi cucremu. Koposis meraniB. Bunu kopo3ii, OCHOBHI 3aco0M 3aXUCTY BiJl
Kopo3ii. [ariditopu kopo3ii meraniB. CruiaBu.



XiMiyHl elleMeHTH MoOiyHoi marpynu | rpynu mepiogudHoi cucTeMHu. 3arajibHa
XapaKTepUCTHKA aTOMIB €JIEMEHTIB: eNeKTpoHHa OynoBa, 3MiHa pajiycCiB, €HEprii
MoHi3aIlll, CTaHAApTHUX EJEKTPOAHMX MOTeHIlamB y psaxy Kympym, Aprentym,
AypyM. Criocobu ix 100yBaHHs. 3aCTOCYBaHHS I[UX METAIB Ta iX CIIaBIB. 3HAYEHHS
monie  Kympym (II), Aprentym (I) y disionoriunux mnporecax. Kympym sk
MikpoesneMeHT. di3uyHi Ta XiMIYHI BJIACTUBOCTI MPOCTUX peuoBHH. HaitBaxkimusinii
cnonyku Kymnpymy, ApreHTtymy, AypyMy: OKCHIH, Tiapokcuau, coii. KomrekcHi
cnostyku. OKMCHO-BIIHOBHI BIAaCTHBOCTI crioiyk Kymnpymy, Aprentymy, Aypymy.
[TopiBHSTPHA XapaKTEPHUCTHKA BIACTUBOCTEH €JEMEHTIB TOJIOBHOI Ta IMOOIYHOI
niarpyn [ rpymu.

XimiuHi eneMeHTH mnoOiyHoi miarpynu Il rpynu mepioauyHoi cuctemu. 3arajibHa
XapaKTepUCTHKA aTOMIB €JIEMEHTIB: 130TOMHUN CKJIaJ, €JIeKTpOHHa OyJaoBa, 3MiHa
paziyciB, eHeprii oHi3allii, CTaHJapTHUX eJEKTPOIHUX MOTeHIamB y pany Luak —
Kanmiit — Mepkypiii. HaliBaxxnusiii npupoiHi cnoiiyku. CriocoOu 100yBaHHS IUHKY,
KaaMio, Mepkypito. IIpakTudHe 3acToCyBaHHS IIMX METaliB Ta IX CIUIaBIB.
®izionoriuna misg cnonyk Ilunky, Kanmito, Mepkypito. ['ZIK Mepkypito. Texnika
oesneku mpu poOoTi 3 Mepkypiem Ta #oro cnomykamu. Di3uyHI Ta XIMIYHI
BJIACTUBOCTI MPOCTUX PEUOBMH Ta iX cnoiayk. Cromyku Mepkypito y cTyneHi
OKMCHEHHS +1. HailBax/IHBIIIl KOMIUIEKCHI CIIOJMYKH €JIEMEHTIB Mo014HO1 miarpynu 11
rpynu. [lopiBHsUIbHA XapaKTEpPUCTHKA €JIEMEHTIB TOJIOBHOI Ta moOiyHoi miarpyn 11
rpymnu

Ximiuni enemeHTH noOiunoi miarpynu Il rpynu mepionuyHoi cuctemu. 3araibHa
XapakTepucThka aTomiB enemenTiB: Ckanaiid, ITpii, Jlantan, Aktunid. OcobauBoOCTI
iX €JIEKTPOHHUX CTPYKTYp, MOMIUPEHHS Y mpuposi. Di3uyHi Ta XiMI4HI BJIaCTUBOCTI
MPOCTUX peuoBWH. HaliBayKIMBIIII CIIOJIYKU: OKCHUJIU, T1APOKCUTH, COJIL.

Poauna nanTanoiniB. MoX/IHB1 BaJ€HTHI CTAHU 1 CTYIIEHI OKUCHEHHS aTOMIB 3aJI€KHO
BiJl OCOOJINBOCTEH €JIEKTPOHHUX CTPYKTYp, JAHTAHOIAHE CTUCHEHHs. [lommpeHHs y
npupoAl. P13uyHI Ta XIMIYHI BJIACTUBOCTI IPOCTUX PEUOBHH. HallBayKITUBIILI CLIOTYKH
JAHTHOIMIB: OKCHJH, T1IAPOKCUJIU, XapaKTep 3MIHU BIACTUBOCTEH TimpokcuaiB. Coui.
3MaTHICT JAHTAHOIMIB 7O KOMIUIEKCOYTBOpEeHHS. [IpakThyHe 3acTOoCyBaHHS
JIAHTAHOII1B.

Ponuna axtunoimiB. Ictopis Biakputts. [lonoxeHHs B NEpIOAUYHIN CHUCTEMI:
eJIeKTpOHHA Oy/l0Ba, BAaJCHTHOCTI Ta CTYMEHI OKMCHEHHS, aKTUHOIAHE CTUCHEHHS.
3aranbHa XapakTEpUCTHKAa BJIACTHBOCTEH mpocTtux pedoBUH. CHHTE3 HOBHX
enemeHTiB. [Ipami I.B.Kypuarosa, ['."M. ®neposa, .M. Cibopra. [Ipobrema BepXHbOi
MeX1 mepiogudHoi cuctemMu. Ypan. [lommupenns B mpupomi. Ilpupoani, mryuHi
13oTonu Ypany. JloOyBaHHs, (i3uuHI 1 XIMI4HI BJIACTUBOCTI ypany. [Ipaktuune
3acTocyBaHHS ypaHy. [lopiBHsIbHA XapaKTEpPUCTUKA €IEMEHTIB TOJIOBHOI Ta MOOTYHOT
niarpyn I rpymnu.

XiMi4HI eneMeHTH noOiyHoi miarpynu IV rpynu nepioauyHoi cucTeMu. 3araibHa
XapaKTEePHUCTHKA aTOMiB enemMeHTiB. Turan, [lupkoniii, 'aduiit y mpupoi. [loOyBanus
nux metaniB. Di3WyHI BIACTUBOCTI MPOCTUX peuoBUH. [IpakThyHe 3acTocyBaHHS
TUTaHy, IUPKOHIIO, TadHII0 Ta iX CruiaBiB. XiIMi4HI BJIACTUBOCTI MPOCTUX PEYOBHH.
HaliBa)xnuBiil CrOMyKH: OKCUIM, T1ApOKCUAM, coii. KoMmiuiekcHi cnonyku Tutany,
[upxoniro, ["aduito. [TopiBHsIbHA XapaKTEepUCTHKA €IEMEHTIB F'OJIOBHOI Ta MOOIYHOT



niarpyn [V rpymnu.

XiMiuHI eneMeHTH NOOIYHOi rpynu V Tpynu NEepioAUYHOI CUCTEMH. 3arajibHa
XapaKTEPUCTHKA aTOMIB €J1eMEHTIB. MOXKITMB1 BAJICHTHI CTaHHU 1 CTYTICHI OKUCHEHHS B
3aJIC)KHOCT1 BiJI eJeKTpoHHOI OynoBu aTomiB. Bananiit, Hio6iit, TanTan y npuposi.
Crnocobu noOyBanHs. Di3WYHI BIACTHBOCTI 1 3aCTOCYBaHHSA. XIMIYHI BIACTHUBOCTI
MPOCTUX PEYOBHUH 1 HAMBAKIUBIIINX CIOJIYK €JIEMEHTIB: OKCHJIIB, T1JIPOKCH/IIB, COJICH.
3natHicth enemeHTiB HiobGito, Bananito, Tantamy A0 KOMIUIEKCOYTBOPEHHS 1
YTBOPEHHSI 130MOJIKUCIOT. [IOpiBHsUIBHA XapaKTEpPUCTHKA E€JIEMEHTIB TOJOBHOI Ta
noO1YHOI MATrpyM V rpymu.

XiMiuHi enemeHTd mobiuHoi miarpynu VI rpymnu nepioguvHoi cucTeMu. 3arajibHa
XapaKTepUCTHUKA aTOMIB eJleMeHTIB. OCOOIMBOCTI €IEKTPOHHOT Oy/10BH, BaJI€HTHOCTI
1 CTymeHl OKHCHEHHsS eneMeHTiB. XpoMm Yy mnpupoai. DisuuHi BIACTHUBOCTI.
3acTocyBaHHS XpOMY 1 MOro CIuiaBiB. XIMiUHI BIACTUBOCTI XpOMY Ta MOTO CIOJYK.
Cnonyku Xpomy(Il, III, VI) — okcuau, rigpokcuy, coii: 100yBaHHS, BJIACTUBOCTI.
KucrnoTHo-oCHOBHI BIacCTUBOCTI OKCHAIB Ta TinpokcuaiB Xpomy(lll), xommiekcHi
cnosyku Xpomy(IIl). OxucHo-BigHOBHI BiaacTUBOCTI crionyk Xpomy(I). Xpomosi
KHCJIOTH, JTUXPOMAaTH 1 XpOMaTH, YMOBHU iX ICHyBaHHs. XpomoBa cyMiml. OKHUCHI
BiacTuBOCTI cnoiayk Xpomy(VI). Monionen, Bonsdpam. [JoOyBanns momibneny 1
BOJIb(DpaMy 13 MPUPOJHUX CMONyK. DI3UYHI BIACTUBOCTI, 3aCTOCYBaHHS MOJIIOIEHY,
BOJIb(pamy Ta iX CIIaBiB. XiMiUHI BIACTUBOCTI MOJIIOACHY, BOJIbPpaMy Ta iX CIOIYK:
OKCHUJIB, TapokcuaiB. MosioaeHoBa 1 Boiab(paMoBa KUCIOTH, 3IaTHICTh LIUX KUCJIOT
JI0 YTBOPEHHSI FeTepOIOMKUciIoT. [lopiBHsIIbHA XapaKTEPUCTUKA €JIEMEHTIB T'OJIOBHOT
Ta noO1uHo1 miarpyn VI rpynu.

Ximiuni eneMeHTd noOiunoi miarpynu VII rpynu mepiomnunoi cuctemu. 3arajibHa
XapaKTEPUCTHKA aTOMIB €JIEMEHTIB: €JEKTPOHHA Oy0Ba, 3MiHA PaJilyCiB aTOMIB,
eHeprii MoHi3amii 13 30UIBIICHHSM MOPSIKOBOTO HOMEpPY eJleMeHTa. MaHras.
[Tpuponni cnonyku Manrany. JloOyBanHss Manrany. ®i3u4H1 1 XIMiYHI BJIAaCTUBOCTI
MPOCTOI PEYOBUMHU MaHTaH. 3aCTOCYBaHHS MaHTaHy Ta Moro cruiaBiB. MaHraH sik
MmikpoenemeHT. JloOyBanHs 1 BuactuBocTi crmoiayk Manrany(Il, IV, VI, VII).
3alIe)KHICTh KUCJIOTHO-OCHOBHUX Ta OKHCHO-BIJHOBHUX BJIACTUBOCTEH OKCHIIB 1
riipokcuiiB MaHrany Bij cTyneHs OkucHeHHs1 atTomiB Manrany. Coni Manrany(II),
3natHicTh KarioHa Manrany(Il) mo xommiekcoytBopenHs. Kwucinotu Manrany.
MaHranatu 1 TmepMaHTaHaTH, iX OKHCHI BJIACTUBOCTI. 3ajieKHICTh OKHUCHHUX
BJIACTUBOCTEH mepmanraHatiB Bixi pH cepenouma. Texuemiit 1 Peniit. JloOyBaHHS
MPOCTUX PEYOBUH, BIIACTUBOCTI TEXHEIIiI0 Ta peHio. Jlo0yBaHHs, BIACTUBOCTI CIOIYK
Texwnerito Ta Penito: okcumais, rigpokcuais, coneil. [leppenaru 1 neprexuenatu. 3Mina
OKHCHHX BJIACTUBOCTEW B psAdy: MEpMaHraHaT — TMepTeXHenaT — MeppeHar.
[TopiBHSTEHA XapaKTEPUCTHKA €IEMEHTIB TOJIOBHOI Ta o0iuHo1 miarpyn VII rpymnmu.
Ximiuni enemedTd no6iunoi miarpynu VIII rpynu mepiognyunoi cuctemu. 3araibHa
XapaKTepUCTHUKA €JIEMEHTIB POJMHHM 3ajli3a 1 IJIaTHHOBUX METalliB. EleMeHTH poiuHu
3amiza. [lommpenns B mpupoi, HallBakIuBiIl Tpupoani crnonyku. CriiaBu 3amiza:
YaByH 1 cTajb. XIMi4HI peakuli npu 100yBaHHs 4aByHY i cTami. JJoOyBaHHS HIKENIO 1
koOanbTy. I[lpakTruHe 3acTocyBaHHs MeTaniB poaunu 3amsza. @epym, Kobanbt sk
MikpoenemMeHTH. [TopiBHSIIbHA XapaKTepUCTUKA TPOCTUX PEUOBHH 1 crionyk depymy,
Ko6anbty, Hikemro(Il) 1 (IIT). Cnonyku ®epymy(VI1). Kommekcni cnonyku @epymy,



KobGanbery, Hikento. Enementu pomunu miatuHu. [lommpeHHs y mpupoi, icTopis
BIAKPUTT. OcoO0mMBOCTI (PI3UYHMX 1 XIMIYHUX BJIACTUBOCTEH MPOCTHX PEUYOBHH, iX
OpakTHUHEe 3HaueHHA. [Ipalll BITYM3HSHUX XIMIKIB y rajy3i BUBUEHHS MJIATHHOBHX
MeETaiB.

3aranbpHa XapaKTepUCTHKA BIACTUBOCTEH €JIEMEHTIB FOJOBHHUX MIATPYH MEPiOIUIHOT
CUCTEMH Ta IX CIHOJYK. 3aKOHOMIPHOCTI 3MIHM pajlyciB, €Heprii MHoHi3alii,
CIIOPITHEHOCTI 70 €JICKTPOHA, €JICKTPOHETATUBHOCTEH aTOMIB €JIEMEHTIB y Mepiofax i
rojoBHuX miarpynax. Crojiyku MeTajiB 1 HEMETallB 3 TiApOoreHoM. 3aKOHOMIPHOCTI
3MiHM iX BiIacTUBOCTEH. KHCIOTHO-OCHOBHI BIACTHUBOCTI OKCHIIB 1 TiAPOKCHIIB
eJIEeMEHTIB TonoBHUX miArpyn. Okcuaun. bymoBa, Tum 3B’A3Ky MK aroMaMu; 3MiHa
e(hEeKTUBHOTO 3apsIy aTOMIB KHMCHIO B OKcHaaxX Ha npukiaal okcuais I1-111 mepioxis i
rogoBaux miarpyn I i II rpyn. 3MiHa KHCIOTHO-OCHOBHUX BJIACTUBOCTEH OKCHJIIB
€JIEMEHTIB Yy Mepiojiax 1 TOJOBHUX MiArpynax. ['ipokcuan. 3alieKHICTh XapaKTepy
JUcoLiali TIIPOKCUIIB BiJ yYMOBHOIO pajiyca 1 3apsjay HWOHIB €JIEMEHTIB Ha
npukiagax enementiB Il mepioxy 1 romoBuux miarpyn II-III, V-VII rpyn. 3mina
CTIMKOCTI CTYIEHIB OKMCHEHHSI aTOMIB €JIEMEHTIB Yy TOJIOBHUX MHiarpynax. OKHCHI
BJIACTHBOCTI CIOJYK, [0 MICTATh aTOMHU €JIE€MEHTIB Y BUIIUX CTYIEHSIX OKACHEHHS.
[TopiBHSTIbPHA XapaKTEpUCTUKA BIACTUBOCTEH €JEMEHTIB TOJIOBHUX Ta MOOIYHHUX
niarpyn  nepioguyHoi cucreMu. OcCOOJIMBOCTI €JIEKTPOHHUX CTPYKTYp aTOMIB
enmeMmenTiB O- 1 f-pomun. IlomoskeHHS HHMX €ICMEHTIB y IEPIOAMYHINA CHCTEMI.
JlaHTaHOIIHE 1 aKTUHOITHE CTUCHEHHSI. 3MiHa PajAlyCiB 13 30UIbIICHHSIM MOPSIKOBOTO
HOMEpA eJIeMeHTa MOOIYHUX MArpYIl. BiIMIHHICTh Y TOJOBHUX 1 TOOIYHUX MIATPYMax
XapakKTepy 3MiH BJIIACTUBOCTEU €JEMEHTIB 1 1X CIOIYK 13 30UIbIICHHSIM 3apsaiB sSaep
aToMmiB. Pi3HOMaHITHICTH CTYIEHIB OKHMCHEHHS aTOMIB €JIEMEHTIB y MOOIYHMX
MiArpynax. 31aTHICTh €IEMEHTIB 10 KOMITJIEKCOYTBOPEHHS.

4.3. OPTAHIYHA XIMIA

[Ipeamer opraniuHoi Ximii. PO3BUTOK TEOPETUUYHHMX YSBIEHb B OPraHIYHIA XiMII.
OcoOMMBOCTI OpraHIYHUX CIIOJIYK 1 MPUYMHM BUAUIEHHS crioyk KapOony B okpemy
XIMIYHY HayKy. 3B’S30K OpraHiyHOi XiMii 3 NPUPOAHMYMMH HaykaMu. J[kepena
CHUPOBHHHM OpTraHiuHUX crnoiyk. CTpyKTypHa Teopis XIMIYHOiI OyJOBM OpraHiqHHX
cnoniyk Ta posb mpaips O. byrnepoBa, A. Kekyne, A.Kynepa B ii CTBOpeHHI.
[TosicHeHHs siBuIA 130Mepii. 3HAYEHHS Teopii XIMIUYHOI OyJOBU OPraHIYHUX CIOJIYK
HaiiBa>knuBinmii MIKOIW XIMIKIB-OpraHiKiB Ta HAaWBHJATHIII BUYEHI XIMIKH-OpPTaHIKH
XIX — XXI cToniTTd, iX BHECOK y PO3BUTOK OPTraHivyHO1 XiMii.

[Tpupona Ta TvnM XiMiYHUX 3B’A3KIB y crniofiykax Kap6ony. OcHOBHUH Ta 30y KeHUI
cranu atoma KapOoHy i Tunu riGpuausanii Horo atoMHUX opOitanei (Sp-, sp?-, sp-
riopuau3zarii). [IoHSITTS PO O~ Ta 7-3B’SI3KM, XapaKTEPUCTUKA KOBAJICHTHUX 3B’ S3KIB
atoma KapOony (moBkuHa, €HEpris, HANpPSIMIICHICTb, TMOJSPHICTh, MOJSPHU3ALI).
EnextponeratuBHicTh aroma KapOoHy, 110 BUSBIA€ DPI3HUNA TUN TiOpuaM3alii.
Cryneni okucHeHHs aroma KapOoHy B MoJieKyjax OpraHIYHUX CHOJYK Ta IXHS
3aJIC)KHICTD B1JI €IEKTPOHHOTO OTOYCHHSI.

Knacudikamiss opraniyHux cnoiyk. AnMkimivHi (amidaruudi abo HEUKIIYHI),
KapOOIMKIIUHI (QTIIUKIIIYHI 1 apOMaTH4HI) CrIOJIyKd. [IOHSATTS Mpo TOMOJIOT14HI PSAH
BYIUIEBOAHIB. 3arajbHi ()OpPMYJIM TOMOJOTIYHMX PSAIB BYTIJIEBOAHIB. [IOHATTS Tipo



KJIach OpraHiyHux crnoyiyk. Crapiina XxapakTEepUCTHUYHA TpyIa, XapaKTepUCTHUYHA
rpyna. 3aranbHi (OpMynM KiaciB OpraHiyHUX croiyk. IloHsarta mpo momi- Ta
reTepoyHKIIOHATIbHI OpraHiuHi cHnoidyku. [IOHSATTS Tpo NEepBUHHY, BTOPUHHY,
TPETUHHY OYy/10BY (DYHKIIIOHAJILHUX MOX1THUX BYTJICBOJIHIB.

Homenkmatypa opraHiyHuMX CHOJMYK. IcTOopWyHI MiAXOAWM OO CTAaHOBJICHHS
HOMEHKJIaTypd 1 TepMIHOJOrIi B Traigy3l opraHiuHoi Ximii. THIIM HOMEHKJIATYp
OpraHiYHUX CIIOJIyK: TpuBiaJbHAa (icTOpWYHA), pallioHATbHA, PaATUKAILHO-
dbyHKI10HATBHA, cucTeMaTtuyHa, HomeHkiatypa |[UPAC. CydacHa ykpaiHChKa TepMi-
HOJIOTiS Ta HOMEHKJATypa OpPraHiyHuX ChojyK. OCHOBHI MOHSATTS CHUCTEMAaTHIHOL
HOMEHKJIATYpU OPTaHIYHMX CIIOJIYK: pOJOHAYajdbHA CTPYKTypa, XapaKTepUCTHYHA
rpyna, crapiia XapakTepUCTHYHA Ipyra, 3aMICHHUK, JIOKaHT. CydacHi NpUHIIMIIH
HOMEHKJIATypH OPTaHIYHUX CIOJIYK: 3aMIIIECHHS, HAWMEHIITUX JIOKAHTIB, aI(aBITHOTO
MOPSAKY TP MEPETIKY 3aMICHUKIB y TIpediKC.

[3omepis. CtpykTypHa ctaTuyHa i3oMepis. [ToHATTS npo Oy/10BY OpraHiYHMX CIIOJYK,
1110 BU3HAYAETHCS €HICTIO TPHOX CKJIAJ0BUX: XIMIUHOIO, IPOCTOPOBOIO, EIIEKTPOHHOIO
OynoBoto. TIOHATTA TPO KOHCTHUTYIIO OpraHiuHUX croayK. IIoHATTS mpo sBUIIE
13omepii. CTpyKTypHa CTaTUYHA 130MePisi BYTJICBOIHIB.

[TonsitTs mpo koHdopmartii. Kondopmariii ankani: 3aTiHeHi, 3aTopMoxeHi. [ToHaTTs
PO TOPCIMHUM KYT. 3aJI€AKHICTh NOTEHIIAIBHOI €HepTii KOHPOPMEPIB BiJl TOPCIMHOTO
kyTa. [lopiBHAHHS €Hepriil 3aTIHEHHX 1 3aTOPMOKEeHUX KoH(popMariid. Kondopmepu.
Howmenknatypa IUPAC kondopmepiB: cuanepurianapHuii (SP), aHTAIIEpUTIIIaHAPHHAHA
(ap), + cuHKITiIHANBHUHN (+SC), — CHHKIIHAIBHUE (—Sc), + aHTUKITIHATBHUE (+ac), —
aHTUKITHATBHUN (—ac). CTIMKICTh UUKIIYHUX cUCcTeM. Mai, 3BHYaiiHI, CEepeliHi,
makporukiu. Hanpyru bBaitepa (xytosa); Ilitiiepa (Topciitna); Ban gep Baanbca;
HaIpyra, 1110 MoB’s3aHa 31 3MIHOIO JOBXHUHH 3B’s3KiB. KoH(popmarlii 1ukIIoanKaHiB.
Kondopmariis nukiorekcany: BaHHA, KPICIO, 1HBEPCISl ITUKJIOTC€KCAHOBOTO KIJIbIIS,
NOHATTS Tpo akcianbHi 1 exBaropianbHi C—H 3B’s3ku. Kondopwmariii mMoHO- 1
IU3aMIMIEHHUX IUKIorekcaniBs. KoHAeHCOBaH1 CUCTEMH: CUCTEMH 13 MaJIUX IUKIIIB.
MictkoBi cuctemu: HOpOOpHaH, miHaH. JlekamiHu: mpanc- 1 yuc-AeKaIiHu.
[leprinpodpenantpen. KapkacHi CTyKTypu: NMpu3MaH, TeTpaenpaH, KyOaH, TBICTaH,
agamanTaH. CriipaHu.

['eomerpuuna i3omepis. CTpyKTypa ajKeHIB 1 MpUpOJA yuc-, mpauc-i30Mepii.
Buxopucranus npedikciB yuc-, mpanc- IS aJKEHIB, CUH-, AHMU- JJIsI OKCUMIB
anpzerigiB 1 keroHiB. Crepeomeckpuntopu Z- | E- y Ha3zax ankeniB 3a IUPAC.
CrapmmHcTBO 3amicHUKIB 3a cuctemoro Kana—Inronsmpa—IlIpenora. Ilonarrs mpo
nurpad. BzaemonepeTBopeHHs T€OMETPUYHUX 130MEPIB.

Ontuuna i3omepis. Ilonarrs npo acumerpuunuit atom KapOony. Ilonstrs mpo
ONTHYHY aKTUBHICTH OopraHiyHuX crnoiyk. [loHarTs mpo xipanpHuii atom KapOony,
XipaJIbHy MOJIEKyNly. EleMeHTH cumeTpii: Bich CUMETPIi, TUIOIIMHA CUMETPIi, IIEHTP
CUMETpIi, J3epKaJbHO-MIOBOPOTHI oci cuMerpii. [loHATTS Tpo eHaHTIOMEpH,
niactepeomepH, mezo-hopmy, mpeo-popmy, epumpo-dhopmy, pamemar, pareMidHy
cymimt. ITousrts npo BigHOCHY KoH(pirypaiito (D-, L-ctepeoximiuni psau, noOynosa
npoekiii ®imepa). [lonsTrs npo adcomoTHy KoHbIrypamio (R-, S-crepeoximivni
psaau, nobynoBa npoekiiil ®imepa). [lpunnun npioputetHocti Kana—Inronbaa—
[Ipenora. Ctepeoaeckpunrtopu R- 1 S-y Ha3zBax npoctopoBux i3omepis 3a IUPAC.



B3aemHuil BIJIMB aTOMIB y MOJEKyJax opraHiyHux cnoiyk. [loHarts mpo
IHAYKIIMHEMA Ta Me3omepHuil (edexT kou’toramii) edektu. [HaykuiiiHi edextu
enexktpoHogonopuux (‘1) Ta emexkrponoakumentopuux (1) 3amicHukiB. Bruus
IHAYKIIMHUX e(eKTIB Ha Mepepo3Moiia eJeKTPOHHOI TYCTMHM B alUKIIYHUX 1
apOMaTHYHUX MOJIEKyJlaX OpPraHIYHUX CIONyK. BIIUB 1HAYKUIMHUX €(eKTiB Ha
KHCJIOTHO-OCHOBHI BJIACTUBOCTI OpPTaHIYHUX CHOJIYK. BB iHAYKIIHHUX e()EKTIB Ha
BU3HAUEHHS PEaKIIWHUX IIEHTPIB Y MOJIEKYyJaX OpraHiyHUX CHOJyK. Me3omepHi
edextu edektu enekrporogonopuux ("M(o, 7); "M(p, 7); "M(x, 7);) Ta €JICKTPOHO-
akuenTopHux ("M (7, 7)) 3amicHuKiB. BrinB Me3omepHuX e(eKTiB Ha Mepepo3MoIia
CJICKTPOHHOI T'YCTUHU B allUKJIIYHUX 1 apOMAaTUYHUX MOJIEKYJaX OpraHigYHUX CIIOJIYK.
BB Me3oMepHUX e(PEeKTiB Ha KUCIOTHO-OCHOBHI BIIACTUBOCTI OPraHIYHUX CITOIYK.
BrmnuB me3oMepHUX e(eKTiB Ha BU3HAYCHHS PEAKI[IMHUX IIEHTPIB Y MOJIEKYJax
opraHiyHux crnoyiyk. CHiBBITHOIIEHHS 1HIYKLUIMHOTO 1 ME30MEpHOro e(dexTy B
MOJIEKYJIaX OpTaHIYHUX CIONyK. Y3To/DKeHa Ta HEY3TO/DKeHa [isi EeIeKTPOHHHUX
eeKTIB.

InTepmeniatu B opraHiudiil ximii. [IOHATTS Npo BUIBHI paJuKalid, KapOOKaTIOHH,
KapOOaHIOHHU Ta eIeKTpodIbHI 1 HyKIeo(1IbHI peareHTH. CiocoOu po3puBY 3B’ SI3KIB
y MOJIEKYJIaX OPTaHIYHUX CIOJYK: FeTEePOTITUYHUM, roMoiTHuHui. KapObokaTioHu.
VYTBOpeHHs kapOokatioHiB. Tun ridbpuausaiiii aroma KapOooHy 3 IO3UTUBHUM 3apsiioM
B KapOokatioHi. CTIHKICTh KapOOKaTIOHIB. AJIKUIbHI, aIlJIbHI, apUIIbHI KapOOKaTIOHU
Ta ix KpuTepii criikocTi. Kapboanionu. Onepxanns kapOoaHioHiB. Tun riopuanszanii
atoma KapOoHy 3 HeraTuBHUM 3apsaoM B KapOoaHioHi. CTIiHKiCTh KapOOaHIOHIB.
AJKUIBbHI, allifibHI, apuiibHI KapOoaHIOHM Ta ix Kpurtepli cTidkocTi. [lopiBHAHHA
crilikocTi kap6oaHioHiB pi3HOI OymoBu: Sp-, Sp?-, sp-riopumuzoBanux. CTiAKiCTH
apoMaTUYHUX KapOoaHiOHIB. Paaukamu. o- Tta m-pagukanu. OnepkaHHS paguKaliB.
TepMoaMHAMIUHA Ta KiHETHYHA CTiHKIiCTh paguKaniB pi3Hoi 6ynosu. Kapbenu. Hon-
paavKaiM: KaTioH-, aHIOH-PaTUKaIIH.

[ToHATTS PO MEXaHI3MU OpPraHIYHUX peakilii. 3arajibHa XapakTEPUCTHKA pPeakiii
opraniyHux cnonyk. Kimacudikairis peakiiiit 3a HanmpsiMKOM: NIpUEIHAHHS (A-peakilii),
BigmermieHHs (E-peakmii), 3amimenns (S-peakmii), meperpynyBaHHS; 3a THIIOM
PO3pUBY XIMIYHUX 3B’SI3KIB: TOMOJIITHYHI, reTepoiiTiuyHil. Kinetnyna kimacudikaris
OpraHIYHUX PEaAKIIiii: MOJEKYJISIPHICTD 1 TOPSAIOK PEeaKiiii.

CygacHi Teopii KHUCJIOT 1 OCHOB B oOpraHiuHiid ximii. IcTopuuni migxoau 0
kiacuikaili OpraHiyHUX CIHOJYK Ha KUCJIOTH 1 ocHOBU. CydacHi Teopii KUCIOT 1
ocHOB: Appeniyca — OctBanbna, bpencrena — Jloypi, Jlstoica, Ilipcona (OKMKO).
Teopis OctBasibna — ApeHiyca — Teopis eJeKTpOJiTUYHOI nucornaiii. Teopis
bpenctrena — Jloypi — npotomituuHa Teopis. [IOHATTS mpo TUMIHA OpraHidHUX KUCIOT
(OH-, SH- NH-, CH-, CX-kucnotu). IlopiBHSHHS KHCIOTHUX BJIACTUBOCTEH
OpraHiYHUX CHOJYK pi3HOi Oy/0BU B cBiTii Teopii bpencrena — Jloypi. [lorsTTs mipo
TUIIA OPTaHIYHUX OCHOB (aMOHI€BI, CylIb(OHI€BI, OKCOHi€B1). [IOpIBHAHHS OCHOBHUX
BJIACTUBOCTEHN OpraHIYHUX CIOIYK pi3HOI Oy/moBuU B CBITHI Teopii bpencrena — Jloypi.
Teopis JIptoica — enexkrponna teopis. [Ipunnun XXMKO Ilipcona: sxopctka 1 M’sika
KHCJIOTA; )KOPCTKA 1 M sIKa OCHOBA.

Ankanu. XiMIYHUH CKIIaJl, 3arajbHa (popmyiia Ta roMOJIOTTYHMM psig asikaHiB. [loHSTTS
Ipo MEepPBUHHI, BTOPUHHI, TPETUHHI Ta YyeTBepTUHHI atomu Kapbony. Homenknarypa



aJIKaHiB: TpUBIajbHAa, palioHanbHa, cuctemaTtuyHa (IUPAC). ANKiIbHI 3aMICHUKHU Ta
ix Ha3Bu. [30Mmepist ankaHiB: CTpyKTypHa (i30Mepist KapOOHOBOTO CKeENeTy), MPOCTO-
poBa (koH(opMmaliiiHa, KoHQIrypalliiiHa) i3omepis. BuxopucTaHHs MTpoeKIIii
Helomena nanst 300pakeHHS TPOCTOPOBHX 130MepiB. MeTonu CUHTE3y allKaHiB:
POMUCIIOBI — 3 HAPTH 1 IPUPOIHOTO Ta3y, TIAPYBaHHs BYrijuia — MeToa bepriyca,
okcocuHTe3 — meTo]1 dimepa — Tpomiia, cyxa neperoHka Byrijuis, ClaHIliB, ASPEBUHH,
Topdy; maboparopri — 0e3 3MIHM KapOOHOBOTO CKEJETY: BiJHOBJICHHS
ankirajgoreHiiB ['igporeHoM y MOMEHT BHWIUICHHS, TiJpOJIi3 METaJIOOpTaHIYHUX
CIIOJIYK, TiApYBaHHS HEHACHYCHUX BYTJIEBOJHIB, METOIW CHHTE3Yy aJKaHiB 13
30LTBITICHHSIM KapOOHOBOTO CKeneTy: peakilisi Biopiia, peakmis Komsbe (enexTpodtis
coJiel KapOOHOBHUX KHUCJIOT); CUHTE3 aJKaHiB 13 3MEHIIICHHSIM KapOOHOBOTO CKEJIETY:
NEKapOOKCUITIOBaHHSI COJIe KapOoHOBUX KHCIOT (cuHTe3 /Jlroma). @Di3muHi
BJIACTUBOCTI aJIKaHIB. ArperaTHUN CTaH ajKaHiB, 3aKOHOMIPHOCTI B 3MiH1 TEMIIEPATYP
KHITIHHS 1 TJIaBJICHHS, a TAKOXK T'YCTHHH B MEKax TOMOJIOTIYHOTO psAxy. EnexTpoHHa
OymoBa HAcHMYEHMX BYINIEBOAHIB. TeTpaempuuna abo Spi-riOpuausanis aroma
KapOony. Enepris, noBxuHa, TOJSIPHICTh 1 3AaTHICTh 10 noJspuzaiii o- C-C 1 C-H
3B’SI3KIB Yy MoOJIeKyJiax ajkaHiB. [lo3uTuBHM 1HAYKUIAHUNA edekT (+]) ankiapHuX
3aMICHUKIB B aJKaHaX Ta KOro BIUIMB Ha AaKTUBHICTh aTomiB [imporeny Oiis
NEPBUHHUX, BTOPUHHUX 1 TpeTUHHUX aToMiB KapOony. [IpoctopoBa OyaoBa MoseKkyn
MeTaHy, eTaHy, IpoHaHy, OyTaHy Ta IHIIMX ajKaHiB. IX KyJecTpKHEBi MOJeli.
XiMIyH1 BIACTUBOCTI ajikaHiB.Peakilii pagukaapHOro 3aminieHHs. MexaHi3M peakiiiit
Sr. [TopiBHAHHS CTIMKOCTI IEPBUHHUX, BTOPUHHUX, TPETUHHUX AJIKIJIbHUX PAJIUKAIIB.
["amorenyBanns. MexaHi3M peakiii Sg (Ha IPHUKIaAl peakilii XJIOpPyYBaHHS METaHY).
[IBuakocTi peakiid QTOpyBaHHS, XJIOpPYBaHHS, OpoMyBaHHSA. HecenekTUBHICTH
JIAHITIOTOBUX PAJUKaIbHUX PEaKIliii, OpieHTAIlls 3aMIMIEHHS 1] Yac TaJOoreHyBaHHSI.
CynbdoxmopyBanHa. MexaHi3Mm peakiii Sg. BukopuctanHs aakiicyib(poXaopuiiB
JUIsT BUPOOHMIITBA CHUHTETMYHUX MHUWHUX 3aco0iB. HirpyBanusa. Piakodasne
HITpyBaHHs 3a KoHOBanoBuM, napodasHe HITpyBaHHs, MeXaH13M peakiii. OKUCHEHHS.
BigHomienns ankaHiB 0 po3uuHy Kajid mnepmanraHaTy. OKHCHEHHs alKaHiB J0
kucioT 3 po3puBoM C-C 3B’sa3kiB (100yBaHHS OLTOBOi KHCIOTH 13 OyTaHy,
CUHTETUYHHUX BUIIMX KapOOHOBUX KUCJOT 13 HadToBUX (pakiiii). [JobyBanns dop-
MajpAeriny 13 wMertany. [opiHHs. OkTaHOBI  4yuclia.  AHTHIETOHATOPH.
TerpaetunmmtomOyMm. Peakuii  BimmeruienHs. JlerinpyBanHs —ankadiB. Peaxiii
posmieruieHHs. KpekiHr: TepMiuHMM 1 KaTaJiTUYHHM, Mpoii3 Ta iX 3HAYEHHS.
[3omepu3altisg #-ankaHiB B 130ankaHu. OkpeMi IpeICTaBHUKY HACUYEHUX BYTJIEBOIHIB,
iXx moOyBaHHS Ta MpaKTUYHE 3aCTOCYBaHHS. AHTPOMOTEHHI JHKepesia HaJIXO/KCHHS
aJIKaHIB B HABKOJIUIITHE CEPEAOBUIIE Ta 1X TOKCUYHICTD.

Ankenn. 3aranpHa hopmysa. ['OMONOTIYHHN psif €TeHY 1 HOro TEHETUYHHM 3B’ S30K 3
TOMOJIOTIYHUM PsAOM ankaHiB. HomeHKknaTypa ajkeHiB: TpuBiaibHa, pallioHaIbHA,
cucrtematuyHa (IUPAC). [3omepis ankeHiB: CTpyKTypHa (po3raiy>KeHHsI KapOOHOBOIO
CKeJIeTy 1 po3TalllyBaHHsI [MOABIHHOTO 3B’s3KY), MpocTopoBa (yuc- i mpanc- ta Z-, E-).
[Tpuniun crapmmncTa (Kana — [Hronsaa — [penora). BigMiHHICTD Y BIaCTUBOCTSIX
TEOMETPUYHUX 130MepiB. Metonu mo0yBaHHSA ankeHiB. Peakiii BiIICTUICHHS:
JETipyBaHHsl aJKaHIB, JIETIAPOTAJION€HYBAaHHS TajOr€HOANKaHiB, Jerijparailis
COUPTIB, JETiAPOTaJOreHyBaHHS BIIMHAIBHUX JWUTAJIOT€HOANIKaHIB. [1apyBaHHA



alleTUJIEHOBUX BYIVICBOAHIB, J0OYBaHHS yuc- 1 mpaHc- ajkeHiB. BumineHHs 3
NPOAYKTIB KPEKIHTY HadTH Ta mpUpOIHOro Trazy. Di3uyHl BIACTUBOCTI AJKEHIB.
3aKOHOMIPHOCTI B 3MiHI TEMMeEpaTyp KHUIIHHSA 1 IUIaBIIEHHS, TYCTUH B MeXax
rOMOJIOTIYHOTO psMy ajikeHiB. EnexrponHa OymoBa ankeHiB. TpuronaibHa Sp’-
riopuanzaris aroma KapOony. Cxema G- i T-3B’43KiB, BAJICHTHI KYTH B MOJIEKYJIax eTe-
Hy, mporeHy, OyteHiB. KynecTprkHeBi Mojeni aikeHiB. Po3moain enekTpoHHOI
TYCTUHHU Ta 3/IaTHICTh 0 MOJspu3alii m-3B’sa3KiB. EHepris 1 moBxkUHA MOABIHOTO
3B’3Ky B eTeHi. EnexTpoHeratusHicTh aroMa KapGoHy B Sp2-TiOpuin30BaHOMy CTaHi.
XiMivHI BIACTUBOCTI ankeHiB. Peakmii npuennanns. Enextpodisbae mpueHanHs 10
aJIKeHIB, JIBOCTaAIMHMUNA MexaHi3M peakmiii Ag (n- 1 o-KomruiekcH). [igpyBaHHs
ankeHiB. KaranizaTopu rigpyBaHHs. ['aoreHyBaHHs ajkeHiB. ['iporanoreHyBaHHS.
[TpaBuiio MapkoBHUKOBa (pO3IJIA CTATUYHOTO Ta AUHAMIYHOTO edekTiB). [IpaBuio
Baruepa — 3aiiiieBa 1 mosicCHeHHs1 HOTO Ha OCHOB1 JuHaMIYHOTO edekty. [Ipuennanus
raJIOT€HOBOJIHIB JI0 MPOIEHY B MPUCYTHOCTI MEPOKCUAIB (IMEPOKCUIHUN e(eKT
Kapama, Ar - mexanizm) 1 g0 3,3,3-tpudmnyopornponeny. ['igparaiis, KaTamiTH4HE
aJIKUTIOBaHHS ankeHiB. OkcocuHTe3 1 oro karaimi3. Peakuii 3amimieHHs. X10pyBaHHS
aJIKEHIB TIPM BUCOKIM TeMmIiepaTypi, Sg-Mexani3Mm. [[oOyBanns amimxmopuay. Peakirii
noyMepu3zariii. Jlaniroroa nosiMepu3saiiisi, ctaaii npouecy. Ojep>kaHHs MOJIMEpiB
paauKaIbHOIO, KAaTIOHHOIO Ta aHIOHHOW mnojiMepu3auliero. CrepeocnenndiuHi
karanizatopu L{urnepa — Harra. Ilominpomnined (130TaKTUYHUM, CUHAIOTaKTUYHHM,
ataktruyHui). [Ipukiagu nomaiMepiB Ta ix 3actocyBaHHs. J(0OyBaHHS BUCOKOOKTaHO-
Boro nanuBa. Peaxnii okucHeHHA. OkucHeHHs1 0e3 po3puBy C-C 3B’A3KIB: peakiis
Barnepa, n1oOyBaHHSA €MOKCUCHOJYK 1 BUKOPHCTaHHS iX Il JOOYBaHHS TIIIKOJIIB,
KaTaTITUYHE OKMCHECHHS €TEHY B OITOBWHU ajbJeriJ Ha majaJieBOMYy KaTalli3aTopi,
n00yBaHHS aKPWIOHITPIIIY OKHCHIOBAJILHUM aMOHOJII30M mporijgeHy. OKuCHEHHS
ankeHiB 3 po3puBoM C-C 3B’sI3KIB: 030HYBaHHS, OKUCHEHHS! CHUIbHUMU OKUCHUKAMHU.
3HaueHHS peakIii OKHCHEHHS [JI1 BCTaHOBJCHHS OydOBH ajkeHiB. Peakiii
130Mepu3allii. SKICHI peakuii Ha MOABIMHUN 3B’ s130K. OKpeMi Npe/ICTABHUKHU €TEHIB, iX
noOyBaHHS Ta MPAKTUYHE 3aCTOCYBAHHS JUIsl MPOMHUCIOBOIO CHUHTE3Y OpraHIuHUX
pedoBUH. 3a0pyAHEHHS HABKOJHIIHBOTO CEPEIOBHIA AITKCHAMH.

Ankanienu. Kayuyku. 3aranpHa dopmyna, kinacudikaiiis, HOMEHKIATypa, 130Mepisl.
JlieHu 3 KOH’IOTOBaHOK CHCTEMOIO IIOJBIMHUX 3B’A3KiB. MeTonu CHHTE3y
KOH [oroBaHux fieHiB. JloOyBanus Oyta-1,3-mieHy i3 Oyrany, OyTaH-OyTE€HOBOI
dpakuii KpekiHr-rasziB Ta 3 etwioBoro crnupty (merton JleGenesa). JloOyBaHHs
13ompeny (2-metunOyTa-1,3-n11€ny) 13 2-MeTuinOyTany (3 IeHTaHOBOI (pakilii HaPTH).
®di3uyHI BIACTUBOCTI KOH IOTOBaHWX JicHIB. EnekTponHa OymoBa Oyta-1,3-mieHy.
CxeMu 6- 1 m- 3B’s3KiB Horo Mmousekyiu. Ilepepo3noin eneKTpoHHOI T'yCTHHU B
cucteMi 7-3B’s3kiB. Hemnossipauii me3omepumii (M) edext (m,m-KoH rorariii),
ME30MEpPHI CTPYKTYpH, Me30(hopMmyna. 3aMICHUKH, 10 CHPUYUHSIOTH MO3UTUBHUN
(tM) wme3omepHuil edexT. XiMiuHI BIACTHMBOCTI KOH’IOTOBaHUX MAl€HIB. Peaxii
npuennanas (Ag) B 1,2- ta 1,4-nonmoxenss. [loHATTS mpo iHTepMesiaT alalIbHOI
IPUPOAM — aliIbHUM KapOoKkaTioH. ['iApyBaHHsl, TaIOr€HyBaHHSI, T11pOTajlOT€HyBaHHS
oyta-1,3-mieny. KiHeTnunmii 1 TepMOIMHAMIYHAN KOHTPOJIb, CHEPreTUYHA Jiarpama
OopomyBanHs OyTta-1,3-nieny. [lienoBuit cuntes Jinbca — Anbaepa. [lonimepusartiist Ta



KOIoJIiMepu3allisi KoH 1oropanux aieHiB. Harypansauit kayuyk (HK), fioro qoOyBasn-
Hs, OymoBa. Jlokaz OymoBu HK 3a o3onomizom I'appieca, mpoctopoBa OymoBa
HaTypaJbHOTO Kayuyka 1 rytanepui. Cunrernuni kayuyku: CKb, CKJl, CKI, CKH,
CKC, xnopomnpeHoBuil. 3acTOCyBaHHS HATYpPaJIbHOTO 1 CHUHTETHYHHX Kay4yKiB.
Bynkanizanis kayuykiB. ['yma. EQoHiT. [30mpeHoBa aHka B MPUPOJHUX CHOTYKaX:
TepIieHaxX, BiTamiHax, cTepoinax. JlieHOBI BYIJIEBOAHI Ta OXOpPOHA HABKOJMUIIHHOTO
CEpEeIOBHILIA.

Anxiau. 3aranbHa Gopmyina. ['OMONOTIYHUI psJl alleTUICHOBUX BYTJIEBOAHIB 1 HOTO
TCHETUYHHM 3B’ SI30K 3 TOMOJIOTIYHUMU PsIJIaMH aTKEHIB Ta ajikaHiB. HoMeHkaTypa ta
13oMepis ankiHiB. [IoHATTS mpo TepMiHaibHI ankiHu. MeToau A0O0yBaHHS ajKiHIB.
[IpomucioBi: 100yBaHHS alleTHIICHY 3 KaJbllii KapOidy, Mipoi3 ajJkaHiB (MeTaHy abo
HadToBHUX (ppakiiif). JJabopaTopHi: AeriiporajioreHyBaHHs BIIMHAILHUX TUTATIOTEHO-
MOXIJIHUX aJKaHIB Ta aJKEHIB, JIETajJOreHyBaHHS TETParajoreHONOX1IHUX aJjIKaHiB,
QJIKUTIOBAHHS alleTUJICHIIB JY>KHUX MeTajiB. D13W4YHi BJIACTUBOCTI all€TUJICHOBHUX
BYTJICBOJIHIB. 3aJIEKHICTh TEMIIEpaTypu KHUIIHHS aJKiHIB Bl CTPYKTYpU MOJIEKYI.
Enextponna OymoBa alleTUICHOBUX BYIJIEBOAHIB. JliaroHanpHa Sp-riOpuan3aiiis
atoma Kap6ony. Cxema G- 1 m-3B’513KIB Y MOJIEKYJI1 alleTHIICHY. PO3MOILIT €JIEKTPOHHOT
T'YCTUHU T-3B’SI3KIB Y MOJICKYJII alleTUJICHY Ta iX 3JaTHICTh 10 mojsipu3aiii. Exnepris
Ta JOBXKHMHA MOTpifHOro 3B’A3Ky. EnexrponeratuBHicth Kapbony B Sp-
ribpuauzoBanoMy ctaHi. [TopiBHSIHHS eHeprii, JOBXKUHU 1 MOJISpHOCTI 3B’ s13kiB C-H B
eTaHl, eTeHl 1 aneTwieHi. KynecTpukHeBl Mojeni ankiHIB. XiIMI4HI BJIACTUBOCTI
ankiHiB. KucjaoTHI BIacTUBOCTI ajKiHIB: JOOYyBaHHS alleTUJICHIIIB METAJIIB, PEAKTUBY
lounua. TTopiBHAHS KHCIOTHUX BJIACTUBOCTEH alleTWIIEHY, €TeHy 1 eraHy. Peaxuii
npueaHaHHs A0 ankiHiB. [lopiBHSHHS peakmiitHOi 34aTHOCTI B PEaKIisax
eJIEKTPO(UILHOTO MPUETHAHHS AllETUIICHOBUX 1 €TEHOBUX BYTJIeBOAHIB. [Ipueananus
NOJIIPHUX PEYOBUH /10 HECUMETPUYHO 3aMILIEHUX TOMOJIOTIB alleTUIIEHY (IIPaBUIIO
MapkoBHukoBa). Peakiii Ag: rimpyBaHHs ankiHiB. CTepeoCEeNneKTHBHICTh peakIlil
riApyBaHHs alKiHiB. ['anoreHyBaHHSl Ta TIAPOTraJIoreHYBaHHsS ajkiHiB. Peakiii An:
rigparamis ankidiB (peakiiss Kyueposa), 1i wmexanism. I[IpaBuno EnbsTekona.
[Tpuennanns cnuptiB (4OOYBaHHSA BIHUIOBHX €TEpPiB), KAPOOHOBUX KHUCIOT (CHHTE3
BIHIJIAlIETAaTy), CHUHWIBHOI KHUCIOTH (I0OyBaHHS aKpWJIOHITPUIY). Biaemonuis
TepMiHAJIBHUX AJIKIHIB 3 KapOOHUIBHMMH CIOJIyKaMH. Peakiii OKHCHEHHS: YMOBH,
OKMCHUKH, TPOAYKTH peakuii. OmiroMmepusanis ajkiHIB: JUMEpPHU3aLisl aleTUICHY
(BIHLJTAIIETUIICH 1 CHHTE3 XJIOPOIMPEHY Ha MOT0 OCHOBI), TUKIIOTpUMepu3arlis (OeH3eH),
TeTpamepusaisa (IukiaookrarerpaeH). [lomimep aneruneHy — kapOiH. AUETHIIEH SIK
CHUPOBHHA B POMUCIIOBOCTI OPTraHIYHOTO CHHTE3Y: T0OYBaHHS OLITOBOTO albAETIY,
TETPaxJIOpOEeTaHy, BIHIIXJIOPUY, aKPUIOHITPUITY, BIHIJIALIETAaTy, BIHUIOBUX €TEPIB Ta
IHIIMX MOHOMEPIB JJI1 CHHTE3y HOJIiMEpiB 1 KaydykiB. BukopucTanHs aleTuieHy B
aBTOTCHHOMY 3BapIOBaHHI 1 pi3aHHI METaJIIB.

[uxnoankanu. 3aranbHa (opMysna, HOMEHKJIaTypa. TuUmM 130Mepii: CTPYKTypHa
(ximpkicTh aTtoMiB KapOoHy B 1ukii, OyaoBa OIYHUX JIAHIIOTIB, TOJOXKEHHS
3aMICHUKIB Y IIMKJI1); TPOCTOPOBA (reOMETpUYHA, ONTUYHA 1 KOHpopMmalliitHa). Teopis
HarnpykeHHs baiiepa 1 koHpopmarriiiHa Hanpyra B 1iukiax. Kondopwmariiiina i3omepis
MOHO3aMIIIIEHUX IIUKJIOTEKCaHIB (aKCiaJbHE 1 eKBATOPIaJIbHE MOJIOKEHHSI 3aMICHHKIB).
CtpykTypHa, T€OMETpHUYHA, ONTHYHA 1 KOH(OpMaIliifHa 130Mepis TU3aMIIICHUX



IUKJIOreKcaHiB. MeToau CTBOPEHHs MaluxX [HKJIIB. IUKII3amis  o-, -
JUTaJIOreHO3aMIIIeHNX aJIKaHiB (BHYTPIIIHbOMOJIEKYJISIPHUN BapiaHT peakilii Bropia).
CuHTe3 M’ATH- 1 MECTUWICHHUX IUKIIB; MpPOJIi3 KaIbIIEBUX COJEH TUKapOOHOBHX
KHUCIIOT 3 MOJAJbIINM BIJTHOBJICHHSM OJIEP’KAHUX UUKIIYHMX KETOHIB, TiAPYyBaHHS
apOMaTUYHUX BYTJIEBOJHIB psAy O€H3EHY, NETiAPOIMKIII3AIlisA alKaHiB, JI€HOBUN
cunre3 Jlinbca — Anpaepa. Enexkrponna OynoBa nukionpornany ("6aHaHOBHUI
3B’s130K"). XiMiuHI BJIAaCTUBOCTI MUKJIONponany. EnekrponHa OymoBa IUKIOTEKCaHy.
XiMIYHI BJIACTUBOCTI IHMKJIOTeKcaHy. I[IOpiBHSHHS BJIACTUBOCTEH IIMKIJIOMPOIIAHY,
IMUKIIOOyTaHy, ITUKIONICHTAHY 1 MUKJIOTEKCAHy 3 BIACTHBOCTSIMH AJKCHIB 1 aJIKaHIB:
BITHOIICHHS 70 Mii BOJHIO, TaJOTCHIB, TaJOT€HOBOJIHIB, OKHUCHUKIB (y M’SIKUX 1
KOPCTKMX yMOBax). BracTtuBocTi cepeiHiX 1 MaKpOUMKIIB. 3HaXOIKECHHS
rukionapadinis y npupoai. [ominukniyai HacuyeHi ByrieBogHi. Homenknarypa 1
TUMKA  OIUMKIIYHUX CHUCTEM: CIOJYKH 3 130JbOBAHUMH IIMKJIaMH, CIIpaHH,
KOHJICHCOBaH1 1 MICTKOBI1 cUCTeMU. JlekalliHM 1 IX MpocTOpoBa Oy10Ba.

[Muknoankenu. Teprnenu. IlpupojiHi MOHO- 1 MONIIUKIIYHI CHCTEMU TEPIEHIB 1
CTepoidiB: MeHToJ, OopHeos, kamdopa, xosectepon. Pimki kpuctamu. CraTeBi
TOPMOHH.

[ToHSATTS PO apOMATHYHICTh, AHTHAPOMATUYHICTh, HEAPOMATUYHICTh. [IOHATTS TpO
apoOMaTHW4Hl BJIACTHBOCTI OEH3E€HYy Ta I1HIIMX OpraHiyHUX pedyoBHH. Meton MO:
OJIHOCJICKTPOHHI EHEepreTuyHi piBHI, eHeprii 1 ckimag MO (meton XrOKKens).
JliamMarHiTHe Je3eKpaHyBaHHSA apOMATHYHUX MPOTOHIB — IOJOBHA O3HAKa apoOMAaTHY-
HocTi. IlpaBuno apomatuuyHoctTi Xrokkens. [IOHATTS Tpo  apOMATUYHICTH,
aHTUAPOMATUYHICTh, HEAPOMATUYHICTb.

bensen Ta #ioro romonoru. bensen. Monekymnsipaa dopmyna. CTpykTypHi popmynu
oenseny, 3amnporoHoBaHi Kekyne, JlamenOyprom, [dproapom, Time. Hemomikm 1ux
dbopmyin. EnexktponHa OymoBa O€H3€Hy, CXeMHU G- 1 T-3B’s3kiB. KBaHTOBOXiMiuHE
omnucaHHs OCH3EHY: METOJ] BAJICHTHHX 3B’ S3KiB. 7,m-KOH toraitisi B MoJIeKyJii OCH3eHY,
BUTJISIL €UHOI T-MOJIEKYJIApHOT OpOiTaii, eHepris KoH roramii. XiMidHI MeToIu
CUHTE3y O€H3EHY: [eripyBaHHs IUKJIOAJIKAaHIB, JETIIPOIUKIII3AIlS aJKaHiB,
HUKIOTpUMepu3alis auetwieny. llpupoaHi mkepena n00yBaHHS apOMaTUYHHUX
BYTJIEBOJHIB. XIMIUHI BJIACTUBOCTI O€H3eHY. ApPOMATHYHI BJIACTUBOCTI OCH3EHY:
3/IaTHICTh JI0 PEaKIIiil eneKTpodiIbHOTO 3aMilleHHs (Sg2-MexaHi3M), 0COOIMBI YMOBH
JUIS peakiifl MpueTHAHHS, CTIMKICTh 10 M1l OKMCHUKIB. Peakiii enekTpodiiabHOro
3aMIIICHHS: TaJIOTeHYBaHHS, HITPYBaHHS, CyIb()yBaHHS, aJKUTIOBAHHS, allMIFOBAHHS
Oenzeny. MexaHi3M eleKTpo(iIbHOrO 3aMIIIEHHS B MOJIEKYJI O€H3€HY B 3arajlbHOMY
BUTIISAL (Sg2): pU€eHAHHS eNeKTPOITLHOTO PeareHTy, YTBOPEHHS T-KOMILIEKCY, O-
KOMILJIEKCY, BIAILIETIJIEHHS POTOHY 1 BIIHOBJIEHHSI apOMaTUYHOI cucTeMU. Me3oMepHi
CTPYKTYpH, Me30hopMysa G-KOMIUIEKCY. BiacyTHICTh peakiliii Hyki1eo(iIbHOTO
3aMillieHHs B OeH3eHi Ta ii npuunHa. Peakiii npueananus (Ar-MexaHi3M): TiIpyBaHHS,
(uacTkoBe TiApyBaHHA 3a bepuem), xyopyBaHHS Ha cBiTii. Peakmii, ki
CYMPOBOKYIOThCS JCCTPYKIIIEI0 OSH3EHOBOTO s/Ipa: TOPIHHS, OKHUCHEHHS 030HOM,
KAaTaJITUYHE OKMCHEHHS B MaJEIHOBUHU aHTiApU. ['OMONOrIYHUI psii apoOMaTHYHHUX
BYTJIEBOJHIB psny OeH3eHy, iXx 3arambHa (popmyna. Homenkiatypa MoHO-, 1u- 1
TpU3aMillleHuX OeH3eHiB. [30Mepis MOHO-, M- 1 TPU3aMIILIEHUX TOMOJIOTIB OEH3EHY 3
OJTHAKOBUMU 1 PI3HUMH QJIKUTPbHUMHU 3aMiCHUKaMu. Metoau 10O0yBaHHS TOMOJIOTIB



OeH3eHy: peakiis Broprua — dirrira (mobidyHI MPOAYKTU pPeakIilii), aJKITFOBaHHS
oenseny 3a peakiiero Opigens — Kpadrca, ankimordl peareHTy (aIKiaraloreHian,
CIUPTH 1 aJIKEHM), MeXaHi3M peakiii (Sg2). JloOyBaHHS apOMaTHYHUX BYTJICBOIHIB Y
MIPOMUCIIOBOCTI 13 BYrijuis 1 HadTH. Di3UUHI BIACTUBOCTI apOMATUYHUX BYTJICBOJIHIB
psny 6enseny. TonyeH: enektponHa Oymosa (+1, +M -edektn), ME30MEpHI CTPYKTYpH
1 Me30dopMyIia TOJyeHy. BIJIMB METUIIBHOIT TPYNM Ha peakIiiiHy 3/1aTHICTh OEH3EHO-
BOTO Si7jpa 1 BIUIMB sijipa OCH3EHY Ha peakUiiHy 3JaTHICTh METHIBHOI Tpynu. XiMiuH1
BJIACTUBOCTI ToiyeHy. IlomaiOHICTh BIACTUBOCTEH TOJIyeHY Ta IHIIMX TOMOJIOTIB
O€H3eHy /10 BIaCTUBOCTEH OeH3eHy 1 ankaHiB. Peakiiii enexTpodiibHOTO 3aMillleHHS B
apoOMaTHYHOMY SIApI  TOJMYEHYy: TaJOreHyBaHHS, HITPYBaHHs, CyJIb(yBaHHS,
aNKUTIOBaHHs. Peakiii paJukaapHOrO 3aMillleHHS B OIYHOMY JIAHIIO31 TOJYCHY.
[apyBanHa Tomyeny. OKHUCHEHHs TOJNyeHY Ta IHIIUX ankinOeHnszeHiB. [[oOyBaHHs
OeH301HOI 1 TepedTaneBoi KUCIOT. JleriipyBaHHs eTHIIOCH3EHY 1 TOOYBaHHS CTUPEHY.
[TomictupeH, noOyBaHHS, 3aCTOCYBaHHS.

[IpaBuna opieHTamii Ay peakiiii eneKTpodiILHOTO 3aMillleHHs B sApi OCH3EHY.
[TopyiieHHsT cUMETPii €IEKTPOHHOT XMapu OEH3EHOBOTO Si/ipa MPU BBEACHHI B HHOTO
3aMiCHHKA. 3aMiCHUKH MEpIIOTO Ta JApyroro poxy. IIOpiBHAHHA CHIIM BIUIMBY
IHIYKIIAHUX Ta Me3oMepHuX edekTiB ais 3amicHuKiB I ta I poay. Cratnynuit miaxin.
EnextponHa 6y/i0Ba MOHO3aMIIIEHUX MOXIAHUX OCH3EHY 3 3aMICHUKaMHU, SIKi MalOTh
BUIbHY €JIEKTPOHHY Tmapy (opmo-, napa-Opi€HTaHTH); ME30MEpHI CTPYKTYpH,
Me3opopmynn. OcoONMBICTh aTOMIB TajoOreHy $K 3aMICHUKIB IEpUIOro pojy.
Enexkrponna OynoBa MOHO3aMiIIEHUX O€H3€HY 3 3aMICHUKaMU Jpyroro poay (mema-
OpIEHTAHTH): ME30MEpHI CTPYKTypH, Me3odopmyna. IlopiBHAHHA peakiiitHO
3IaTHOCTI MOHO3aMIIEHUX O€H3€HY 3 3aMICHMKAMU IEpIIOro 1 JPYroro poay 3
peaKIiiHOK 3MaTHICTIO OeH3eHy. JmHamiuHuMi miaxia. Me3omMepHi CTPYKTYpU G-
KOMILJIEKCIB MIpU opmo-, Mema- 1 napa-3aminieHHi. OpieHTallisl 3aMICHUKIB TIEPIIOro
pony: opmo-, napa-3amiiieHHs. OpieHTaIlis 3aMICHUKIB JAPYyroro poay: mema-
3amineHHs. OpieHTallis B AM3aMilIeHuX O€H3eHax, BUSHAUCHHS MICIISl TIEPEBAXKHOTO
HACTYIHOTO BBEICHHS €NIeKTPOIILHOTO peareHTa (Ha MpUuKIIajii opmo-, mema-, napa-
TU3aMIIIEHUX apeHiB 3 3aMICHUKAMHU OJIHOTO Ta PI3HUX POAIB). Y3rojkeHa i
HEY3Tr0J[PKEHA OpPIEHTAITIS.

bararosiaepHi apoMaTU4HI CIIOJIYKU 3 KOHJIEHCOBAaHUMU siipaMu OenszeHy. Hadranen.
JloBeeHHsT PIBHOLIHHOCTI JBOX sjuep OeH3eHy. [3omepiss MOHO- 1 AM3aMIIEHUX
HadTaneHiB, kepena aoOyBanHs HadrTaneHy. Enextponna OymoBa, Me30MepHIi
CTPYKTYpH, TOPSIAKKA 1 JOBKHHU 3B’SA3KIB, €Hepris KoH roraiii. HepiBHOMIpHICTB
PO3MOUTY €IEKTPOHHOI TYCTHHHM 1 HEPIBHOLIHHICTh MOJOXKEHb y Ha(pTaJICHOBOMY
anpi. KBasziapomatuuHi BiactuBocTi HadTaneHy. Peakilii 3aMIlEHHS: OpIEHTALIs
peaxiiiii 3aMmilieHHs] 1 TOSICHEHHS 11 Ha OCHOB1 CTIMKOCTI KapOOHIEBUX HOHIB, SIKI
YTBOPIOIOTBbCA HAa MPOMDKHIW cTafii. HiTpyBaHHS, rajmoreHyBaHHs, CyJIb(yBaHHS.
Peakuii npuegHanHs 10 HadTaneHy: TiApyBaHHS 1 rajgoreHyBaHHsA. OKHUCHEHHS
HadTameHy: 3 PO3MICIUICHHSIM HadTameHoBoro sjapa (moOyBaHHs —(rameBoro
aHriipuay) 1 0e3 posuierieHHs sanapa (noOyBaHHs HadTOXiHOHIB). biosoriune
3Ha4YeHHs noXinHux 1,4-HadToxinoHy (BiTaminu rpymu K). HaitBaxnuBimii moximHi
Hadraneny: MeTwiHadTaneHnd, HadTonM, HaTHIaMiHM, TrajloreHoHa(TaleHH,
HadTaneHcynb(PoKucIoTH, HAPTIOHOBA KHCIIOTA, iX BJIACTHBOCTI B TOPIBHSHHI 3



BJIACTUBOCTSIMU AHAJIOTIYHUX MOXiAHMX OeH3eHy. AHTpaieH. EnekrponHa Oynosa,
HEPIBHOLIIHHICTb MOJO0XEHb B HOTO MOJIEKY1, 130Mepisi MOHO3aMIILIEHUX aHTPAalICHY.
ApoMaTHYHMII 1 HEHACHUEHUH XapakTep aHTpaleHy, MOPSAKH 3B’SI3KiB, E€HEPTisd
KoH toramii. [IpuunHa MiABUINEHOT XIMIYHOI aKTHMBHOCTI mojioxkeHb 9, 10. Peakii
NpUEIHAHHAS: TIAPYBaHHS, MPUETHAHHS HATPirO, B3aeMomis 3 mieHodimamu. Peaxirii
3aMINICHHS: XJIOpYBaHHS, HITpyBaHHS, CylbdyBaHHA. [IOpIBHAHHS apoMaTHUYHUX
BJIacTUBOCTeN OeH3eHy, HadrTaneHy, aHTpaieHy. Peakiii OKMCHEHHs aHTpalCHY.
AHTpaxiHOH. AmizapuH, OynoBa, 10OyBaHHsS. AJ3apuHOBI OapBHUKH, IPOTPaBHE
dbapOyBanns. @enantped. EnekTponHa OymoBa, HEPIBHOIIHHICTE MOJIOXKEHb, CHEPTis
ko torarfii. [IprumHa MiIBHUIEHOT XIMIYHOT aKTHBHOCTI ToyiokeHb 9, 10. Peaxii
3aMIIICHHS: XJOpPYBaHHS, HITpYBaHHSA, cCyibyBaHHA. Peakuii npueIHaHHS:
rigpyBanas ¢enantpeny. lleprinpodenantpen. IluxnonenrtannepriapodeHantpe-
HOBUM IUKJI Y TPUPOJHUX CIIOJIyKax. BHII MOMIIUKIIYHA apOMaTUYHI BYTJIEBOJIHI.
Kanueporensi apoMaTu4H1 ByrjaeBOAHI KaM SIHOBYTJIBHOI CMOJIH.

baratosigepHi apoMaTu4Hl CHOIYKH 3 130JbOBaHUMHU siipaMu OeHzeny. Judenin,
noOyBanHs. @eninmeranu. Cunte3 Tpudenumerany (peakuis Opinens-Kpadrea) i
oro BiactuBOCTI. TpudeHuIxiaopomeTad, TpUPEHIIKApOiHOM, iX J00yBaHHS,
BJIACTUBOCTI. KHCIOTHO-OCHOBHI BIAacTUBOCTI TpudeHuikapOinony. EnektpoHHa
OynmoBa 1 3a0apBiieHHS TpUPEHUIMETWIBHUX paJUKaliB, KaTIOHIB 1 aHIOHIB.
[TopiBHSIHHSA CTIMKOCTI QJKUIbHUX, QJIUIbHUX, OCH3WIBHUX 1 TpUGEHITIMETUIHLHUX
paaukaniB. bapBHUKM TpU(DEHUIMETAaHOBOTO pANy. AMIHONOXIJAHI TpU(PEHIIMETaHY.
ManaxiToBuil 3eieHHi, KpuUcTamiyHuM ¢iloneToBuid, ix cuHTe3. [1IpOoKCUIOXiIHI
TpUEHIIIMETaHOBOTO psiny. @eHondranein, Horo 1o0yBaHHs. [IpyurHY BUHUKHEHHS
3a0apBlEHHSI B JIY)KHOMY CEpEIOBUIIl, 3HEOapBIEHHS Mpu Iii Ha ¢enondranein
HAJUTAIIKY JYTY.

["ajioreHOBMICHI MOXIJIHI BYIVIEBOAHIB. [ 'amoreHoankanu. 3arajibHa (QopMmyra,
TOMOJIOTIYHUH psifl TaJloreHoankaHiB. Homenkiatypa: paaukanbHO-(QyHKIIIOHAbHA Ta
cuctemarnyna (IUPAC). Tumm i30omepii: cTpykTypHa, mpoctopoBa. llepBuHHI,
BTOPUHHI 1 TPETHUHHI ankuranoreHian. @OI3UYHI BIACTUBOCTI TaJlOT€HOATIKaHIB.
3asie’kHICTh (PI3MYHHUX BIACTUBOCTEHN rajloreHOoAJKaHiB Bl MPUPOIU aTOMIB rajoreHy,
CKJIamy 1 OyJOBM alKIJIBHOTO 3aMiCHHMKA. MeToaw J00yBaHHS TaJION¢HOAIKAHIB.
JloOyBaHHS 13 HACHYEHUX BYTJIEBO/HIB, 13 CHUPTIB (€10 TaJIOT€HOBO/IHIB, TaJIOTEHIIIB
®ochopy 1 Cynbdypy), 13 €TEHOBHX 1 allETWJICHOBUX BYIJIEBOAHIB. [[00yBaHHSA
dbayopo- 1 HomoankaHiB. Peakiis ®inkensinreitna. JloOyBaHHS TOJIrajaoreHo-
3aMIIEeHuX 1 MoaidayopoByriaeBoaHIB. EnexkTponHa OyaoBa ayKiATraJaoreHiiB:
IHAYKIIAHUNA eeKT, eHepris, MOJSPHICTh 1 3AaTHICTh JO MOJsIpU3allii 3B’S3KiB
KapOOH-TaoreH. 3aleKHICTh PEaKLIMHOI 3JaTHOCTI rajJoreHy BijJ €Heprii 3B’s3KiB B
psany C-F, C-Cl, C-Br, C-l. Ximiuni BIacTHBOCTI TajoreHoaigkaniB. Peakiii
HYKJICO(PUIHPHOTO 3aMilIeHHS: B3a€MOJIS 3 BOJOI0, BOJHUMH PO3YMHAMHU JTYTiB,
CIIUPTaMH, aJIKOTOJISITAMH, AMOHIAKOM, aMiHaMH, COJISIMH TaJIOTCHOBOTHEBUX KHCIIOT,
IiaHi1amMu, HiTpuTamu. Mexanizmu peakiin SN2 1 Syl. CrepeocnieniudidHICTh paKIIii
SN2 - Tumy 1 BiACYTHICTH cTepeocnenupiyHOCTI B peakisx Syi - Tamy. [ToHITTS mpo
amOineHTHi wHykieodinu (6inykieodinu). I[lpaBuno Kopuabmtoma. 3anexHicTh
HaIpPsMKY peaKilli 3aMilieHHs 3 aMO1ICHTHUMHU aHIOHAMU BiJl MEXaH13My 3aMIilIEeHHS
(Sn1 1 Sn2). TlopiBHSIHHSI peakIiiHOI 31aTHOCTI (UIyopo-, XJIOpo-, Opomo- i



HojoalkaHiB, a TaKOXX MEPBUHHUX, BTOPUHHHUX 1 TPETUHHUX AJKIITaJIOTCHIIIB Y
peakmisix Sy, CynpoBODKEHHS  peakiiii  3aMilleHHs  peakiisiMu  Jeriapo-
ranorenyBanHs. Mexanismu peakuii E1 ta E2. IlpaBuno 3aiineBa. IlopiBHsAHHSA
peaKIiiHOI 31aTHOCT1 aJIKUITaJIOTeHIAIB y PeakIlisax 3aMIIIeHHS 1 BIAIICTUICHHS, BIUIUB
pi3HUX (haKTOPiB HAa HAMPSMOK peakiliii: OyJoBa cyOcTpary 1 HykJ1eo(iIbHOTO peareH-
Ty, IPUPOJIA TPYIIH, SIKA 3aMIIIYETHCS, PO3UUHHUKIB. BiIHOBIEHHS TrajoreHOa KaHiB
(xaTanmiTuyHe 1 XiMiyHe). B3aemo1is rajoreHoaakaHiB 3 MeTaJaMu: 3 HATpieM (peakxiiis
Bropnia), nnakoM, maraieM. JloOyBaHHs peakTuBiB ['puHbspa 1 iX BUKOPUCTAHHS IS
cuHTe31B. HalBakmuBimI TMPEICTaBHUKKA TajoreHOANKaHiB. Po3unmHHWMKH Ta
xyanoareHTH. [IpoaykTu XJIOpyBaHHS MeTaHy, |,2-IUXJIOpOETaH, TETPaxjopo- i
rexkcaxjopoeranu. diyoporoxigHi ajgkaHiB, OCOOJHMBI METOJU iX J00yBaHHS 1
BiacTuBoCTi. [lepdayopoByrieBomHi, ix 3HaueHHs. udayopoauxiopomeras (ppeoH-
12). BniuB ¢peoHiB Ha HABKOJIMIIIHE CepepoBHIe. MyTareHHa 1 KaHIIEpOT'eHHa JIis
raJIOr€HOMOX1JHUX aJKaHIB Ha KJIITUHHI MEMOpPAHH.

["amorenoankenu. BiHUTXJIOpUA Ta amuIxJopun, iX AoOyBaHHsA. BiHUIXIOpH.
EnexTpoHHa Oy10Ba, CXeMHU G- 1 TT-3B’SA3KIB, B3aEMHUI BIUIMB aTOMIB Y MOJEKyi, —I
Tta +tM-edektu (p, m-KOH torauisi), ME3OMEPHI CTPYKTypH, Me30(popmyna. XIMidHI
BJIACTUBOCTI BIHUIXJOpUAy. Peakiii 3a ydacTio MoABIHHOTO 3B’si3Ky. [losicHeHHs
HanpsSMKy TpHEIHAHHS O BIHUIXJIOPUAY TOJNSAPHUX PEUOBUH, HAMPHUKIA
raJioreHoBoJH1B. [IprunHa HU3bKOT peakiiitHOT 31[aTHOCTI BIHIIBHOTO aTOMa rajoreHy
B peakiisax Sy. 3acTocyBaHHs BiHUIXJIOpuAy. Aminxmopua. EmektponHna Oymosa.
XiMIyH1 BIacTUBOCTI. Peakilii 3a y4acTio MOABIMHOIO 3B’SI3Ky 1 3a y4acTiO aToma
Xnopy. [IpuunHa BUCOKOT aKTUBHOCTI JTUIBHOTO XJIOPY B peakIlisfx Sy. 3aCTOCYyBaHHS
amnxnopuny. Onyopoankenu. TerpadmyopoeTeH, HOro CuHTE3, 3aCTOCYBaHHS.
Tednon. Ximiune BojaokHO (proporuiacr).

["anorenoapenu, apuwiankiaranoruigu. Homenknarypa, i3omepisi, pi3udH1 BIaCTHUBOC-
T1. CuHTE3 apuiraioreHifiB. ['amorenyBanHs B apo, MeXxaHi3M peakilii (Sg2). YMoBu
XJIOpyBaHHS TOJyeHy B sapo (Sg2) i B Oiunuii manmior (Sg). EnekTponHa Oymoa
apWITaJIOTeHIAIB: p,m-KoH toraiis. [lopiBHsSHHS n0BkUH 3B’ s13kiB KapOoH-ramoren ta
JTUIIOJIBHUX MOMEHTIB y TajJlOr€HOAJKaHaxX, BIHUIXJIOPHUAL 1 XJopoOeH3eHl. XiIMiuHi
BJIACTUBOCTI apruirajoreHifiB. Peakiii 3a yyacTio atoMa rajoreHy 1 BIUTUB Ha MOTO
aKTUBHICTH sijipa OCH3EHY Ta PI3HUX 3aMICHUKIB Y HhOMY. BIuiuB HiTporpymnu B opmo-
, Mema- 1 napa-noJIoKEHUX Ha peaklliHy 3/1aTHICTh aToMa rajoreny. HykneodinbHe
3aMileHHs atoma rajnoreny. JloOyBanus geHomy 1 aHiiHy. MexaHi3Mm BillIeIICHHS -
npuenHaHHd. MexaHi3M — OIMOJIEKYJIIPHOTO  HYKJIEO(UIBHOTO  3aMilllEHHS B
apwITaJIoreHijax 3 akTHBHUM aTOMOM rajioreny. Peakiris Bropia-®@itrira. JloOyBanHs
apWJIMarHidrajioreHiAiB 1 iX BHUKOPUCTaHHS B CcHUHTe3l. Peakiii 3a yd4acTio
apOMAaTHUYHOTO SiApa: XJOPYBaHHs, HITpyBaHHS, CyabdyBanHs (Sg2). OpienTyroda ais
rasioreny. ['excaxmopoben3eH, 100yBaHHs, (P13UUHI 1 XIMI4HI BIACTHUBOCTI.
Apunankinrajioraigu. ApoMaTuyHi TaJIOT€HOIOX1/IHI 3 aTOMOM TaJIOreHy B O1YHOMY
JaHI031 1 X XiMiuH1 BiaacTUBOCTI. Peakmii Sy1. YTBopeHHs OEH3UIIOBOTO CHUPTY.
[TopiBHSIHHA peakIidHOT 3JaTHOCTI TaJOreHy B OCH3WIXJIOPUIl, alUIXJIOPUi,
TKUTXJIOPU/II, BIHUTXJIOPHII 1 XJIOPOOEH3EH1 B PEaKIisax HYKJICO(UTHHOTO 3aMIIICHHS.
HitporenoBMicHI oXiJiH1 ByrfieBoAHIB. HiTpocnonyku anidparnunoro psany. 3arajibHa
¢dbopMyna, TOMOTIYHUN PAN, XapaKTepUCTHUYHA Tpymna HiTpocnoiayk. Homenkmarypa.



JloOyBaHHs HITPOCIIOJIYK: HITPYBaHHS aJKaHiB, B3AEMOI1€I0 TaJIOTCHOAJIKAHIB 3 KaJIi,
HaTpii HiTpuTamu. HiTpuTHu#l aHIOH - amOieHTHUl Hykieo(pin. 3aleXHICTh
HaNpSIMKY peakIiid BiJ MexaHi3My HykIeodiapHOro 3amimeHHs (Syi 1 Sng).
Enextponna OynoBa HITpOrpymnu, Me30MEPHI CTPYKTYpH, Me30(hopMyIia, JOBKHHA 1
nopsZoK 3B’s3KiB. Tayromepiss HiTpocnonyk. Hitpomeran, Hitpodopm. 3HaueHHs
HiTpocnoyiyk.  Hitpocmonyku  apomMatuyHoro  psimy. XiMiuHI  BJIACTHUBOCTI
apoOMaTHUYHUX HITpOCHONyK. EnexTtponHa OyaoBa HITPOOEH3EHY, pPO3MOALI
CJICKTPOHHOI TYCTHHU 3 ypaxyBaHHsAM -I 1 -M edekrtiB. Me3oMepHI CTPYKTYpH,
me3zodopmyna. Peaxiii 3a yyacTio HiTporpynu. BiTHOBIEHHS apOMaTHYHUX HITPO-
cnonyk. Peakiii 3a y4acTio apoMaTuyHOro siipa. BIuiMB HITpOrpynu Ha aKTHBHICTb
apoMaTU4HOTO siapa. Peakinii enekTpodiapbHOTO 3aMillieHHs, Opi€HTAallisl HITPOTPYIIH.
HyxneodineHe 3amimieHHs B apoMaTHUYHOMY sApl HITpOOeH3eHY (peakuis 3
MTOPOIIKOMOIIOHUM KaJIii T1IPOKCHUIOM).

AMiHM ami@aTHYHOrO psAxy. ['OMOJIOTIYHMN psAJ aMiHIB. XapakTEPUCTHYHA Tpyla
aminiB. [lepBuHHI, BTOpUHHI 1 TpeTuHHI aMind. Homenkiartypa. JloOyBaHHS aMiHiB: 13
rajioreHoajikaHiB (peakuiss ['opMaHa), BIAHOBIEHHA HITPOCHOJIYK Ta HITPHUIIB,
neperpynyBaHHs aMiJliB HAICHYEHUX MOHOKapOOHOBUX KHUCIOT 3a ['opmanom. Di3uyH1
BJIACTUBOCTI aMiHiB. 3alieHICTh TEMIEpaTypu KHUIIHHA aMiHIB BiJg OyIOBU iX
Mousiekynu. [lopiBHAHHS TeMmiepaTyp KHUIIHHSA amiHIB 1 chnupTiB. EjeKTpoHHa 1
pocTopoBa OynoBa MoJiekyJ1 aMiHiB. [1010HICTE €eKTPOHHOT 1 MPOCTOPOBOI OyA0BU
amiHIB 1 amoHIaky. ['1tOpuamsanis atoma Hitporeny. XimiyHI BJIaCTUBOCTI aMiHiB.
KucnoTHO-0CHOBHI BIACTUBOCTI aMiHIB 1 TMOPIBHSHHA iX 3 BJIIACTUBOCTSMHU CIUPTIB.
[TopiBHSIHHS OCHOBHUX BJIACTHBOCTEH aMOHIaKy, IEPBUHHUX, BTOPUHHUX 1 TPETUHHUX
aMiHIB y Ta30Bi# (a3l 1 BogHOMY po3uuHi. Peakinii ankintoBaHHsg aMiHiB. YeTBepTHHHI
COJII aMOHII0, X TePMIYHUIN pO3KIIal. AIMIIOBaHHS aMiHiB. [[is HITPUTHOI KUCIIOTH Ha
NEPBUHHI, BTOPUHHI 1 TPETUHHI aMiHU. J[iaMiHU: TeTpa-, NeHTa, TeKCaMETHIICH IIaMI1HH.
AMIHM apOMaTUYHOTO PsAy. AMIHU apoMaTH4HOTO psany. Kiacudikaris: nepBuHHI,
BTOPHMHHI, TPETUHHI )KUPHO-apOMATUYHI Ta apoMaTuyH1 amiHi. HomeHnknatypa, 13ome-
pis apoMaTtuyHuX amiHiB. J[0OyBaHHS aHUIIHY 13 HITPOOEH3EHY: KaTaliTUIYHUM
BIJIHOBJICHHSIM HITPOTIPYIH, BIAHOBIEHHAM cyibdigamu (3iHIH) 1 aKTUBHUMHU MeETa-
JaMd B KuclIoMy cepenouini. JloOyBanHs OeH3umuHy. beH3uauHOBe meperpy-
nyBaHHs. [{loOyBaHHs aHUTIHY 13 XJ0poOeH3eHy. JJo0yBaHHS BTOPUHHUX 1 TPETUHHUX
KUPHO-apOMATHUYHUX 1 apoMaTUYHUX amiHiB. Di3UYHI BIACTUBOCTI apOMaTUYHUX
amiHiB. EnekTponHa OynoBa aH1IiHY, B3aEMHUI BIUTUB aTOMIB y MOJIeKyi, —| Ta +M
edexTu amiHorpymnu (p, m-KOH roraifis). XiMiuH1 BJIACTUBOCTI apOMaTUYHUX aMiHIB.
Peaxkrrii 3a yuacTio aMiHOTPYIH: OCHOBHI BJIACTUBOCTI 1 TMOPIBHSHHSA iX 3 OCHOBHUMU
BJIACTUBOCTSAMU aliaTUYHUX aMiHIB Ta aMOHiaKy. BIuiMB 3aMiCHUKIB y O€H3€HOBOMY
S7Ipl Ha OCHOBHI BJIACTHUBOCTI apoMaTH4HuUX amiHiB. [IOpiBHAHHS OCHOBHHMX BJjac-
TUBOCTEH TIEPBUHHUX, BTOPUHHUX 1 TPETUHHUX apoMartnyHux amiHiB. Comi
apoMaTUYHUX aMiHIB Ta iX yTBopeHHs. HykineodinbHi BIacCTUBOCTI apOMaTHYHHMX
aMiHIB: QJKUTIOBAHHS, AI[WJIFOBAHHS, APWIIOBAHHS aMIHOTPYIH, YTBOPEHHS OCHOB
[udda. Peakuii nepBUHHMX, BTOPUHHUX 1 TPETHHHUX apOMAaTUYHUX aMIHIB 3
HITPUTHOIO KHCJIOTOI0. Peakilii apoMaTHYHUX aMiHIB 3a y4acTio OCH3E€HOBOTO spa.
["amorenyBaHHs aHUTiHY (TpUOPOMOAHIIIH), YMOBH, HEOOX1IHI JIJIs1 JOOYBaHHS opmo-
1 napa-6pomoanininy. HitpyBanus 1 xjaopyBanHs anutiny. HeoOxigHICTh allUIbHOTO



3aXUCTy aMmiHOTpynu. HiTpyBaHHS aHIJIIHY B KOHIICHTPOBAHINA Cynb(aTHINA KHUCIIOTI
(mema-niTpoaninin). TexHiyanid MeTO] HOOYyBaHHs Mema-HiTpoaHiUTiHY. Cynbdy-
BaHHs aHlIiHY. J[00yBaHHA CyIb(haH110BO1 KUCIOTH. By10Ba Cyb(haH1I0BOT KUCIOTH.
CynbdaMiiHi Tpenaparti.

Hiazocronmyku. Cooi aia3oHiro. JloOyBaHHS CoJiel T1a30HII0 PEaKIlero 11a30TyBaHHS,
YMOBHU TPOBEICHHS peakiii. MexaHi3M peakiiii Aia30TyBaHHsS, Oy/0Ba HITPO30OHIH-
katioHa. EnexktponHa OygoBa KaTiOHa J11a30HII0, ME30MEpHI  CTPYKTYpH,
Mezodopmyna. DopMu A1a30CMONYK B 3aJ€KHOCTI BIJl CEPEIOBHINA: CUIb J1a30HIIO,
rigpokcun mia3oHito, miazorigpar, (I'anu, ITopait-Kommmp). XiMiuHI BIacTHBOCTI
conedt mia3oHiro. Peakuii cosed ia30HII0 3 BUAUICHHSM a30Ty [1a30TPYIIH.
Po3knaganHs coseit a1a3oHito: Tiapodi3 (1o0yBaHHs (DEHOJIB), B3aEMOIIS 3 CIIUPTAMHU.
3amimends giazorpynu Ha [1aporeH (OKMCHO-BIIHOBHUM TMPOIIEC). 3aMillleHHS
nmiazorpynu Ha Xiop, bpom (peakuii 3annmeiiepa) Ta ix MexaHi3M (Sg), poJib
KaTajizaTopa. 3aMiIeHHs fiasorpynu Ha Mon, HiTpUIbHY TPyIy.

A3zocnonryku. A3o06apBHuKH. Peakiiiss coneil mia3oHito 0e3 BHUIIJICHHS a3oTy.
BinHoBnenHs B apuirigpasuHd. Peakiis a3zocnonydeHHs 3 (eHonamu 1
apOMAaTUYHUMH aMiHaMH, YMOBH TIepe0iry Ta MeXaHi3M peakilii a3ocnoiydeHHs (Sgy).
A300apBHUKH, €JIeKTpoHHa OynoBa aszorpynu. [Ipukmanu a300apBHUKIB: napa-
TIApOKCHa300€H3€eH, napa-TuMeTUIaMiH0a300€H3€H, METUIIOBUI OpaHKEBUM (METHII-
opaHXX) 1 oro goOyBaHHs. [losicHEHHS TOSIBH 3a0apBJeHHS a30CIOJYK HasBHICTIO
KOH IOTOBaHO1 CHCTEMHU MOJABIMHUX 3B’s3KiB. OCHOBHI MOJOXEHHS XpOMO(MOPHO-
ayKCOXPOMHOI Teopii 3a0apBiieHHs pedoBHH. by/ioBa MeTHIOpaHKy B HEUTpaIbHOMY,
JY’)KHOMY Ta KUCJIOMY CEpPEJIOBHIIII.

["iapokcuabH1 OX1/IHI BYTJIEBOIHIB. AJIKaHOJIM. XapaKTepUCTUYHA Tpyma CIUPTIB, 1X
aTOMHICTh. 3arajpbHa (opMylia OJHOATOMHHMX CHHPTIB Ta iX TOMOJIOTIYHUN PSI.
['eHeTHYHUI 3B’ 130K M1’ FOMOJIOTTYHUMH PSAAMU CIIUPTIB 1 HACHYEHUX BYTJIEBOJIHIB.
[30Mmepist ciupTiB: CTPYKTYypHA, MpocTopoBa. [lepBuHHI, BTOPUHHI 1 TPETUHHI CIUPTH.
Homenknartypa: ictopuuHa, pamioHanbHa, cuctematnuda, |UPAC. Meroau
n00yBaHHS: OKMCHEHHS aJIKaHIB, TIIpOJIi3 TaJION¢HOAIKAHIB, TiJipaTallis aJKeHIB,
BIIHOBJICHHSI KapOOHIJTBHUX CIIOJIYK, 13 aJbJErifiB Ta KETOHIB 1 MarHiiopraHidyHUX
CIOJIYK, TIAPOdI3 ecTepiB, 13 amiHIB, OpPOIIHHSA IIYKPUCTUX peuoBUH. Di3uyHI
BJIACTUBOCTI CHUPTIB. 3aJIEKHICTh TEMIIEpaTypy KHUIIIHHS CIUPTIB Bia OymoBH iXx
Mosiekysu. [lpuurHa MiABUIIEHHS TeMIEpaTyp KWIIIHHS CHOUPTIB y TNOPIBHSHHI 3
aJIKaHAMU, TajoreHoaJKaHaMu. MDKMOJIEKYJISIPHUN BOJIHEBHM 3B’SI30K y CIIHUPTax.
Po3uunHicTh cnupTiB y Boji. EnekTpoHHa OynoBa cnuptiB. CxeMa G-3B’S3KIB Ta
MOJIIPHICTh 1X MOJIEKYJ. XiMI4HI BJIACTUBOCTI CHHUPTIB. Teopis KHUCIOT 1 OCHOB
bpencrena-Jloypi. [opiBusaus cumu kucinot H-Hal, O-H, C-H. Kucnotu i ocHOBH
JIproica. HykmeodinbHICTh 1 OCHOBHICTH pe4OBHH. KHCIOTHO-OCHOBHI BJIACTHBOCTI
crupTiB. [lOpiBHSHHS KHUCIOTHMX 1 OCHOBHUX BJIACTUBOCTEH BOJU, TMEPBUHHUX,
BTOPUHHMX 1 TPETUHHUX CHUPTIB. 3aMillleHHs aToMa ['11poreHy riipoKCUiIbHOT Ipynu
CIUPTY Ha KAaTIOHM METaJi4YHOTO €JIEMEHTAa, YTBOPCHHS aJKOTOJATIB. B3aemonis
CHUPTIB 3 MAarHiMOpraHiyHUMH crioigykamu. OKcoHieBi codi. Peakiiii HykieodiibHOro
samimeHdss OH-rpynu cniupTiB: B3a€EMO/Iis CHUPTIB 3 TaJJOTEHOBOIHEBUMU KUCIOTAMH
(MexaHi3M peakiiit Syy IS MepBUHHUX 1 Sni AT BTOPHHHMX 1 TPETUHHUX CIHUPTIB).
[TopiBHSIHHS peakLiiHOI 31aTHOCTI EPBUHHUX, BTOPUHHUX 1 TPETUHHUX CIHPTIB Y



peakKiisix 3 raJoreHOBOIHSIMHU, OPIBHIHHS PEaKLIMHOI 34aTHOCTI rajJOr€HOBOTHEBUX
KHUCJIOT B PEaKIisfiX 3 COUpPTAMHU. 3aMilllEHHS TiAPOKCUIBHOI TPyNMU B CIUPTAX Ha
raioren fiero ramoreHonoxinHux ®docgopy 1 Cynedypy. Bzaemonis cnuptiB 3
MIHEpaJIbHUMHU Ta KapOOHOBMMHU Kuciotamu. Ectepu cynbhaTHOI, HITPaTHOI,
dochaTHOT Ta HACHUEHUX MOHOKApOOHOBMX KHCIOT. B3aeMopis cmupTiB 3
cyJb(aTHOI KUCIIOTOI: J0OYBaHHS €CTepiB CyIb(aTHOT KUCIOTH, €TEPIB 1 AJTKEHIB.
AnximroBanHs cnupTiB. JloOyBaHHS eTepiB. ANKUTIOIOUI 3aCO0M: CIIUPT y KHUCIOMY
CepeIOBHIII, TIATKUICYIb(aTH B JIyKHOMY CEpPEOBHII. AJIKITIOBAaHHS aJIKOTOJISATIB
JTYXKHUX METaliB aJjKiarajgoreHigamu (peakuis BinbsimCona 1 11 MexaHi3m).
Bigmennenus Bogu Bifg cupTiB. BHYTpIIHPOMOJEKYISIpHA NETiApaTaiisi CIUPTIB,
Opi€eHTAIlls BIAMICTUICHHS BOIU, TTpaBuiio 3aiiiieBa. OKMCHEHHS CIUPTIB.

XiMiuHe 1 KaTaJlITHYHE OKHUCHEHHS CUPTIB. Jlisl OKUCHUKIB Ha MEPBUHHI, BTOPUHHI 1
TpeTuHHI cnupTu. Inentudikamis crupti. I[Ipoda Jlykaca, koibopoBa peakiiis 3
xpom(VI) okcugom B cynbdartHiil kKucioTi. HaliBaxuBiiill NpecTaBHUKN HACUYEHUX
OJTHOATOMHHX CITUPTIB: METUJIOBUM, CTUIIOBUH, MPOIIJIOB1, OyTHIIOB1, aM1JIOB1 CIIUPTH,
ix noOyBaHHS, 3acTocyBaHHs. OTpyiiHa 1is MeTaHOIy. BukopuctaHHs eTaHONy B
O1oJorii, O6ioxiMmii, (hapmakosorii. P1310J0r1YHA 1Sl €TaHOIYy Ha OPraHi3M JIFOJUHH.
Buii cniupTy: 1eTUia0BUiA 1 MEPULIMIIOBUH Ta iX MOLIMPEHHS B pupoi. OqHOaTOMHI
HEHAacW4eHl cnupTd. BiHIIOBUI cnHMpT 1 NpUYMHA HOTO HECTIMKOCTI (IIpaBUIIO
EnbrexoBa). HaitBaxxiuBimii eTepu Ta €CTEpH BIHUIOBOTO CHUPTY: BIHUIOYTHIIOBUMA
eTep, BIHLIALeTaT, iX A0OyBaHHS, 3aCTOCYBaHHs. AJIUIOBUN CIHPT, JOOYBaHHA,
BJIACTUBOCTI. byi0Ba aninpHOTO KapOOKaTIOHY.

JIBOX- 1 TppOXaTOMHI ciUpTH. ['1ikosi. ['oMonoriyauii psia, 130Mepis, HOMEHKIIATypa.
JloOyBaHHS O-TJIKOJNIB 3 alIKEHIB: peakilielo Barnepa (yuc-riapOoKCUIIOBaHHS),
peakiiero [lpunexaeBa — depe3 0-okcup (mpaHc-TIAPOKCUIIOBAHHS), TiAPOII30M
JUTAJIOT€HO3aMIIEHNX aJKaHIB. XIMIYHI BJIACTUBOCTI TJI1KOJIB. KHCIOTHO-OCHOBHI
BJIACTUBOCTI TJIKOJIB 1 MOPIBHSHHA iX 3 BJIACTUBOCTSAMM OJHOATOMHHUX CIHPTIB.
Peaknii Hyk/1€o(UIBHOTO 3aMilllEHHS TIAPOKCUIBHUX Tpyl Ha ranoreH. [[Ba psau
eTepiB Ta ecTepiB TIikomiB. ETepu eTunenrmikomto, qurmum. [omeTrmieHriikom Ta ix
3HAUEHHA JI1 CHUHTEe3y MHUHUHHX 3aco0iB. OCOOMMBOCTI peakiiiii BHYTpIIIHbO- Ta
MDKMOJICKYJIIPHOT IeT1apaTtariii riaikojiB pi3Hoi 0yn1oBu. OKMCHEHHS €THIICHTIIIKOITIO.
['minepon. JloOyBaHHS TIINEpOTy OMWJICHHSM JKUPIB Ta 3 TMPOMUICHY uepes
anuixyaopua. KucCIOTHO-OCHOBHI BJIACTUBOCTI TJILIEPOJy 1 TMOPIBHAHHS 1X 3
BJIACTUBOCTSIMU OJHOATOMHHUX CHUPTIB. Tpu psinu erepiB Ta ecTtepiB. TpuHiTpar
riinepony (HiTpormiuepun). JloOyBaHHs, 3acrocyBaHHS. OKHCHEHHS TJILEPOITY.
Herinpartartis riinepoiy (yTBOpeHHs akpoiieiny). Pois riinepony Ta Horo moxigHux
B OOMIHI peudoBMH. BukopucranHsa riminepony B (apMakoJIOTIUHIA 1 XapyoBid
MIPOMHUCIIOBOCTI.

®enomu Ta apomaTudHi cnupTd. DEHOIM — TIAPOKCHUIIOXIAHI apOMATHYHHX
BYTJIEBOJIHIB, BIAMIHHICTh y OYyJ0BI (PEHOJIIB 1 apOMaTUYHUX CHOUPTIB. ATOMHICTb
denomB. OpmnHoatoMmHi (deHONM: 3aradbHa QopMysia, TOMOJIOTIYHHHN s,
HOMEHKJIaTypa, 13oMepia, (i3uyHi BractuBocTi. JloOyBanHs  ¢eHomB 13
KaM STHOBYT1IbHOI  CMOJIM, OKHUCHEHHS 130MpOIIJIOCH3€eHY, Jy)XKHE IUIaBJICHHS
CyJIb(OKHUCIIOT, TIAPOII3 apUITAIONeHI 1B Ta TIAPOJI3 CoJiel apuiiiia3oHi0. XiMiuHi
BJIACTUBOCTI OJJHOATOMHUX (eHomiB. Enexkrponna Oynosa ¢eHomy 3 ypaxyBanusam —I 1



+M edekTiB. Me3oMepHi cTpyKTypH, Me3odopmyia. [TopiBHSIHHS JOBXHUH 3B’SI3KIB
C—O B Monekynax (peHody 1 eTUIoBOro crnupTy. Peakiii, 0OyMOBI€HI HasBHICTIO
rpynn —OH. BrmB sinpa OeH3eHy Ha KHCIOTHO-OCHOBHI BJIACTHBOCTI (DEHOITY.
KucnoTHi BracTuBOCTI (heHOITY, €ETHIIOBOTO CIIUPTY, KapOOHATHOT KUCTOTH. DEeHOIST-
a”ioH 1 oro OynoBa. BriuB 3aMiCHUKIB NIEPIIOTO 1 IPYTOro poay B opmo-, mema- i
napa-nojaoKEeHHAX OCH3EHOBOTO si/Ipa Ha KUCIIOTHI BIacTUBOCTI (peHomy. EnexTponna
OynoBa n-HITpO(EHONY, TMIKPUHOBOI KHUCIOTH 1 iX KHCJIOTHI BJIACTHBOCTI.
BHYTpIIHLOMOJIEKYJIAPHI 1 MDKMOJIEKYJISIPHI 3B 3KH B 2- 1 4-HiTpodeHomiB. Peakiiis
¢denoni 3 Gepym(Ill) xmopunom. AnkigroBaHHs, auuiaroBaHHs (enomiB. Peakuii 3a
y4acTi0O OEH3€HOBOTO sipa. BIulMB TiApOKCHMIBHOI TPYNHM Ha XIMIYHY aKTHBHICTDH
oenzenoBoro sjapa ¢enony. Opienrytoua aist OH-rpynu. Peakuii enextpodinbHOrO
3aMillieHHs] B OEH3EHOBOMY /pi (DeHOITy: rajloreHyBaHHs, CyIb(yBaHHs, HITPYBaHHA,
C-ankutioBaHHS, a30CHOJIy4eHHs, kapOokcmmoBanHs (peakiis Konb6e). Bzaemonis
dbenony 3 popmanbaeriioM. @eHonpopMalibAETiIHI CMOJIH, 1X 0y/10Ba, 3aCTOCYBaHHS.
Peakuii npuennanus no0 OenzeHoBoro sapa denony. [iapyBanns deHomy 1
BUKOPHUCTAHHS IIUKJIOTEKCAHOY AJIs JOOYBaHHS KallpoJaKkTaMy, aJuiHOBOI KHCIOTH,
reKcaMeTUJICH/ I1IaMiHy 1 CHHTE3 Ha iX OCHOB1 XIMIYHUX BOJIOKOH — KallpOHY 1 HAIJIOHY.
OxucHenHs (¢eHony. BukopucrtanHs ¢eHONIB 1 Kpe3odiB y MNPOMHUCIOBOCTI.
JIBoxatoMHl 1 TpboxaToMHl ¢eHomu. I[lipokarexois, pe30pLUHOJ, TiAPOXIHOH,
niporaiod, ¢ioporiaonuH. [[oOyBaHHs, BiIacTHBOCTI. TayTomepiss pe30pLUUHONY 1
dbnopormonuny. OKUCHEHHS T1APOXIHOHY B n-XIHOH. 3aCTOCYyBaHs 0araToaTOMHHX
dbeHomis.

Etepu. 3aranbHa gpopmysia, TOMOJOTIYHUH psiJl, 130Mepis, HOMeHKIIaTypa. JloOyBaHHA
eTepiB MIKMOJIEKYJISIPHOIO JIETipaTalli€lo CIUPTIB Ta 3 TaJOT€HOANIKAHIB (peakiis
Binbsamcona). Enektponna OynoBa eTepiB 1 iX XiMiuHI BiacTUBOCTI. OCHOBHI
BJIACTHBOCTI €TEpiB: B3aEMOJIisl 3 TaJIOTEHOBOJHEBUMHU KHCIOTaMH, 3 CYJIb(HaTHOIO
kucinotoro. Coini OkcoHito. AOcomoTHHi (Oe3Bomuuii) edip. [lukmiyai etepu
(miokcan). IlepokcuHi cofyku eTepiB. 3acTocyBaHHA edipy 1 TexHiKa Oe3neKku npu
po0OTI 3 HUM.

Tiocnuptu (MepkanTtanu). 3arajbHa (opMmysa, TOMOTIYHUM pAll 1 MOro 3B’SI30K 3
TOMOJIOTIYHUM PSZIOM CIUPTIB, XapaKTepUCTUUHA rpyma TiocnupTiB. HomeHnknarypa:
paaukanbHO-QyHKIIOHANBHA, cuctemarnuHa, |UPAC. JloOyBanHs TiocnmupTiB 13
raJloreHOoAJIKaHiB, COUPTIB. XIMIYHI BIAaCTHUBOCTI TIOCTIUPTIB. [TOpIBHAHHS KHUCIOTHUX
1 OCHOBHHMX BIJIACTUBOCTEH TIOCIUPTIB 13 BIIACTUBOCTAMH CIHUPTIB. OKUCHEHHS
TiocnupTiB. Jducynbdiam i cynbpokucaoTu. biojgoriyHa posib 000pOTHOTO MEPEXOTY —
SH < SS- rpyn B psizii MOX1THUX MEPKAaITaHiB.

Tioetepu. 3aranbHa QopMyna, TOMOTIYHHI psAI TIOETEpIB 1 HWOTO 3B’S30K 3
rOMOJIOTIYHUM psiioM eTepiB. HomeHnknatypa TioeTepiB. JloOyBaHHSI TIOETEPIB.
XimiuHi BractuBOCTI TioeTepiB. OcHOBHI BinacTtuBOCTi. Comi TioHito. [lopiBHAHHS
OCHOBHMX BJIACTUBOCTEW TioeTepiB 1 erepiB. OKUCHEHHs TioeTepiB. JumeTu-
cylnb(okcua — OIMONIApHUNA alPOTOHHUN PO3YMHHHUK 1 MOTO BUKOpUCTaHHA. Impur,
OynoBa, 100yBaHHS, (i3ioJorivyHa disl.

Oxkcocrnonyku. Anpaeriim 1 KeTtoHu amidaruyHoro psgy. ['omonoriyni psiau,
XapaKTEPUCTHYHI TPYMH albJAETiAIB 1 KETOHIB, HOMEHKJaTypa (TpuBlajbHa, pa-
I[I0HAJIbHA, CHCTEMAaTU4Ha), 13oMepis. Metoau noOyBaHHS: AETi1IPYyBaHHS CIHPTIB,



MIpOJi3  KaJbLIEBUX  COJEed  KapOOHOBUX  KHUCJOT, TiAPOJI3  TIeMIHAIbHUX
JUTajJoreHOaIKaH1B, T1ipaTailis aeTuieHoBux ByrieBoaHiB (Kyuepos). Okcocunres:
npueaHanas Kapoou(Il) okcuay 1 Bognto no ankeniB (Pemnme). ®i3udHi BIaCTUBOCTI.
3aexHICTh (PI3MYHUX BJIACTUBOCTEH albCT1/I1B 1 KETOHIB BijJ Oy/10BH 1X MosieKyiI. [1o-
PIBHSIHHSL TEMIEpaTyp KHUIIHHS albJEerifiB 1 KETOHIB 3 TeMIepaTypamMu KHITIHHS
criupTiB. EnekTponna O6ynoBa kapOoHUIbHOI rpynu. [Ipupoaa moaBiitHOTO 3B’SI3KY B
rpyni C=0; —I, —-M-edextun kapOoH1IbHOI rpymu. [lonspHICTH 1 34aTHICTH IO
noJIsipu3allii KapOOHUILHOI TpyHu. X1MIYH1 BIACTUBOCTI aJIbJACT111B 1 KeTOHIB. Hykieo-
¢biapHE TpUEAHAHHA A0 KapOOHUIBHOI TPymHU 3a MexaHi3MoM Ay: NpueIHaHHA
[IaHIAHOI KHUCJIOTH, HATpid TiApOreHcynb(iTy, MarHiHOpraHiyHUX CIHOJYK, BOJH,
CIIUPTIB (HamiBaIeTaml, aleral, KeTall), aMmiaky Ta Horo nmoxigHux (TiIpoKCUIaMiHy,
rigpasuny, ¢eHurigpasuny). OKcuMu, riapa3oHu, HEHUITIIPa3oHd Ta X 3HAYCHHS.
VYpotpomnin. bekmaHiBcbke neperpynyBaHHs OKCMMIB. Peakiiii 3a ydacTio o-aTOMiB
[pporeny. Enomizaliis anbAerifiiB 1 KETOHIB y JIy)KHOMY 1 KHUCJIOMY CEepelOBHUIIAX.
3amimeHHs: o-atomiB [igporeHy Ha ranoreH. Peaxiiii koHAeHcallli aJibJeriiB.
AnbJIoNbHA KOHJICHCAIll albJIETIIB Ta i1 MEXaHI3M Yy JIy)KHOMY CEpEeIOBUIIL.
KporonoBa konneHcarlis. OKHCHO-BIJIHOBHI peakiiii. BigHOBIEHHS albAETiIIB 1
KeToHIB. OKHCHEHHS anbpJerifaiB. SKiCHI peakiiii aimbJeriaiB: peakiis CpiOHOro
n3epkaina, Baemojisa 3 KynpyM(Il) rigpokcuaom 1 3 GyKCHHCIPYUCTOIO KHUCIOTOIO.
OxucHEeHHs KeTOH1B, mpaswiio [Torosa. Peakinii ayTrookucHeHH-BiiHOBNIEHH . Peakitii
Kanniumapo, Tumienka. 3amiiieHHs KapOoHUIbHOro atoma Oxcureny. B3aemois
anpaeriaiB 1 keToHiB 3 Gocdop(V) xnopugom. [Momimepuzariisa anpaeriais. Huxmiuni
TPUMEPHU (TpuOKCcan), napajibJerij, JHIHI noyiiMepu (mapadopm,
nomidopmanpaeria). HaiBaxkmupim npeacTtaBHUKA. DopmanbAerij, OITOBHMA
anbJAeril, aleToH 1 iX J00yBaHHS B MPOMHUCIOBOCTI, 3acTocyBaHHA. (Oco0suBi
BJIACTUBOCTI MYPAIIMHOTO ajbaeriny. KereH, ioro 1o0yBaHHs 1 XIMiuHI BJIaCTHBOCTI,
3actocyBaHHsA. HenacuueHni anbnerigu. AKpOJEiH. JloOyBaHH, €JIEKTPOHHA
OynoBa, B3a€EMHUN BIUIMB aTOMIB y MOJEKYJl, T7,7-KOH toramis. Peakiii 3a
y4acTiO TOABIAHOTO 3B’s3KYy: 1,4-mpuenaHanHsa. Peakili 3a ydacTio KapOOHIIBHOT
rpymnu.

AJbIEriiv 1 KeTOHU apOMaTHUYHOTO psALy. ApOMaTU4HI anbaerian. ['oMonoriyHui psj,
HOMEHKJIaTypa, MeTo/Ii A00yBaHHA. TexHiuHi MeToau no0yBaHHs OeH3anpaeriay (i3
TolnyeHy 1 OeHzanmbxjopunay). EnexktpoHHa OyaoBa apoMaTWMYHMX ajibACTiAIB 1
B3a€MHUU BIUIMB aTOMIB B iX MoJIeKydaX. XiMI4HI BJIaCTUBOCTI apOMaTUYHHUX
anprerigi. Peakiii 3a ywacTio KapOoHUIbHOI Tpynu. Creuudivyi BIIACTUBOCTI
apOMaTUYHUX aJIbJICT1/IB: ayTOOKMCHEHHS, 0EH301HOBA KOHACH CaIlis, peakiiis KanHir-
1apo, konaeHcarlis Knsiizena, peakiis Ilepkina, peakitis 3 aMOHIaKOM Ta IICPBUHHUMH
apOMaTUYHUMU amMiHaMu, eHoJIaMU, XJIOpoM. Peakiiii enekTpoiabHOro 3aMilieHHs
3a y4acTi0 OEH3EHOBOTO Sijpa apOMaTUYHUX ajipieriiiB. Kopuunwii anbaeria, ioro
noOyBaHHS, BIACTHBOCTI, 3acTocyBaHHS. CamilMIOBHN albJeril, WOTO CHHTE3
peaxuieto Pefimepa — TiMMaHa, XiMiuH1 BIacTUBOCTI. BaHiiH, Oya0Ba 3acTOCyBaHHS.
ApomaTtnuHi ketoHu. Kiacudikaiis; >KUpHO-apoMaTHYHI Ta apOMATH4YHI KETOHH.
Kupno-apomatnuai KeTOHH. ATETOPEHOH, CHUHTE3 alneTOPEeHOHY 3a PEaKIli€ro
Opinens—Kpadrca; XimiduHI BIACTHBOCTI aneTrodeHoHy. ApOMaTWYHI KETOHH.
benzodenon, ioro cuHTE3, XIMIYHI BIacTUBOCTI. Peakmii enekTpodiIBHOTO



3aMIIIeHHS B apOMAaTUYHOMY SJIp1 apOMAaTUYHUX 1 )KUPHO-APOMATUYHHUX KETOHIB.
KapbonoBi kucimotu BCiXx THOIB Ta iX QyHKIioHanbHI noxigHi. Hacuueni
MOHOKapOOHOBI KHCIOTH. ['OMONOTIUHUN psif, XapakTepucTuyHa (PyHKIIOHATbHA)
rpyna kapOOHOBUX KHCIOT, HOMEHKIAaTypa (TpuBiajibHa, palliOHaJIbHA, CHC-
TeMaTH4Ha), 13oMepis. Meroau m0O0yBaHHS: OKHMCHEHHS HACHUYEHUX BYTJIEBOJIHIB
(BUIIMX aJiKaHIB 1 H-OyTaHy), OKMCHEHHS CIIUPTIB 1 aJIbJETiJIIB, CUHTE3 KHUCJOT 13
raJIOTEHOAJIKAHIB  KapOOKCHIIIOBAaHHSAM MAarHiHOpraHIiYHUX PEYOBUH (PEaKTUBIB
['punbsipa), rigposi3 HITPUIIB (MEXaHI3M peakilli B KHUCIOMY 1 JIY)KHOMY
cepenoBuIax), KapOokcwioBaHHS oyieiHiB (cuHTEe3 Pemnme), riapomi3 xupis, i3
MaJOHOBOTO Ta alleTOONTOBOTO ecTepiB. @Di3WuHI BIIACTUBOCTI. 3aJICKHICThH
TEeMIIepaTyp KHUIIHHS 1 TUIABJICHHS KapOOHOBHUX KHCIOT BiJl CTPYKTYpU MOJIEKYIIH.
[Tapno-nemapuuii edekt 1 #oro mnpuuynHa. MIDKMOJIEKYJSIpHI BOJHEBI 3B SI3KH
(numepu). EnekTtponHa OyaoBa KapOOKCHUJIBHOI Trpynu. B3aeMHUN  BIUIUB
TIAPOKCHIIBHOI 1 KapOOHUIbHOI Tpyn. +M-edekT (p,m-KOH toramis) KapOOKCHUIbHOI
Ipymnu, ME30MEpH1 CTPYKTypHu 1 me3zodopmyra. EnektponHa OymoBa kapOoKcuiiat-
aHlOHa, HOTO ME30MEPHI CTPYKTYypH 1 Me3opopmyna. — Ta —M edexTn kapOOKCHIIBHOI
rpynu. XiMmiyHl BiacTUBOCTI. KucnotHi BmactuBocTi. [lOpiBHSHHS KHCJIOTHHX
BJIACTUBOCTEH MOHOKapOOHOBUX KHUCJIOT, MIHEpPAJIbHHX KHUCIIOT, BOJIW Ta CIHUPTIB.
BB Oyi0BH 3aMICHUKIB PI3HOT IPHUPOAM HA KUCJIOTHI BJIACTUBOCTI KapOOHOBHX
KHUCIOT. J{ucorialiist kKapOOHOBUX KUCIOT. B3aemo/1ist KapOOHOBUX KHUCIIOT 3 METAJIAMH,
OKCHJaMHU 1 rJIpOKCUAaMHU MeTaiB, KapooHaTamMu. OCHOBHI BIACTUBOCTI KApOOHOBUX
KUCIOT. [Iprennannsa mpoToHa 10 KapOOKCHUIIBHOI TPy — 0Y/10Ba CIIPSIKEHUX KUCIIOT.
[TopiBHSIHHA OCHOBHUX BJIACTHUBOCTEH KAapOOHUIBHOI T'PYIHU ajbEri/iiB, KETOHIB 1
KapOOHOBHMX KUCIIOT. Peakwii HykeodiibHOro 3aMileHHs 6is Sp2-ribpuau30BaHoro
atoma KapOoHy B kKapOOKCUIIBbHIN TPyMi: T0OYBaHHS raJIOT€HOAHT1IPUIIB, aHT1PU/IIB,
ecTepiB. BiacTuBOCTI kKapOOHOBUX KHCJIOT 32 y4acTHO aJIKIJIBHOTO 3aMiCHHMKA. BruivB
KapOOKCHJIBHOI TpPyNu Ha pyXJUBICTh «-aToMa [igporeHy. [ajmoreHyBaHHS
KapOOHOBUX KHCJOT 3a peakuiero ['ens—Donsrapaa—3enincbkoro. Okpemi mpen-
CTaBHUKH: MypallliHa KUCIIOTa (1I00yBaHHs, 0COOJIMBI BIACTUBOCTI, BUKOPUCTAHHS),
OIITOBa KHCJOTa (00yBaHHs, BiacTuBOCTi). [lasibMiTHHOBa, CTeapyuHOBA 1 BUIIII
KapOOHOB1 KUCJIOTH.

OyHKIIOHAJIBHI TIOX1JIHI KAPOOHOBUX KHUCJIOT: COJIl, TAJIOTCHOAHT1IPUIN, aHT1IPHIH,
ecTepu, amiau, HITpuiIK. Cosil KapOOHOBUX KUCIOT Ta iX Ha3Bu. Coil BUIIMX KapOo-
HOBUX KUCIIOT. MuJio Ta fioro BiiacTuBoCTi. BukopuctanHs coseit kapOOHOBUX KHUCTIOT
JUIs 10OyBaHHS HACHYEHUX BYTJIEBOJIHIB, aJIbJICTIMIIB 1 KETOHIB. XJIOPOAHTIIPUIH.
J1oOyBaHHS XJIOPOAHT1IPHIiB B3aeMo1i€i0 kKapOooHOBHX KUCIOT 3 PCls, SOCl,. Ximiuni
BJIACTUBOCTI  XJIOPOAHT1ApUIIB. B3aeMHMII BIUIMB aTOMIB Yy  MOJIEKyJax
XJIOPOAHTIAPHUIIB. XJIOPOAHTIAPUAN SK alMIIIOYl 3aco0u (TiAposi3, alKorodis,
anuaoI3, aMoHOMi3). BuKopuCTaHHS  XJIOPOAHTIAPUAIB  JuUIsi  JAOOyBaHHS
aIUJITIEPOKCUIIB. AHTIIPUIN KUCIOT. ['OMOJIOTIYHUN psii aHTIAPUAIB KapOOHOBHUX
kucaoT. JloOyBaHHS OLITOBOTO aHT1IPUAY 13 OLITOBOI KUCIIOTH, 3 KETEHY, B3aEMOIIEI0
alEeTUIIXJIOPUY 3 alleTaTaMu. XiMI4H1 BJaCTUBOCTI aHT1IPUIIB KUCIOT. AHT1IPUIH SIK
aruTioroul 3acobu (Tigposni3, amkorodiiz, amonomi3). Ectepu. JloOyBaHHS ectepiB
peakiiero ectepudikaiiii (MexaHi3M peakilii ecrepudikaiiii B KUCJIOMY CEpPEeIOBHILII).
XiMiuHI BIACTUBOCTI ecTepiB. JIy)KHUN 1 KUCIOTHHN MEXaHI3M TipoJIi3y €CTEpiB.



Peakuii mepeecrepudikarii 1 amonomizy. Ecrepu B mpuposi, iX 3acToCyBaHHS B
MIPOMHUCIIOBOCTI. AMian KapOOHOBUX KHCIOT. J[oOyBaHHS: 13 TaJIOT€HOAHTIIPHIIB,
aHT1IPUIIB, TEPMIYHUM PO3KIIAI0M aMOHIMHHX COJIeH KapOOHOBUX KHCIIOT, HETOBHUM
TiAPOJII30M HITPUJIIB KUCIOT (MEXaHi3M Tijaparariii), 13 OKCHMIB aJIbJICT1/IIB 1 KETOHIB
3a reperpynyBaHHsaM bekmana. Enekrponna OymoBa aMiiB, BIUITUB P,T-KOH FOTaIlil HA
ocHOBHI BiactuBocTi NHa-rpynmu aminiB, OyaoBa cCHpsoKeHOI KHCIOTH. XiMidHI
BJIacTUBOCTI amifiB. [IOpiBHSHHS OCHOBHUX 1 KHUCJIOTHHX BJIACTUBOCTEH aMOHIaKy,
aMiHiB 1 aMiJiiB. ['1poJ1i3 aMi1iB, B3a€EMO/I1S 1X 3 HITPUTHOIO KUCIIOTO0. [TepeTBopeHHs
amiiB B amiHH (nieperpynyBaHHs ['opmana).

Awminu kapOonaTHOT kucinotu. CeuoBuHa. JloOyBaHHs cedoBuHH. Enexkrponna OymoBa
CEUOBHMHM 1 B3a€EMHUN BIUIUB aTOMIB y ii Mojekymi (p,m-KoH’toraiis), OyaoBa
cupspkeHoi KUcIoTH. OCHOBHI 1 KUCIIOTHI BIACTUBOCTI CEUOBUHU. ['11p0I1i3 cCe4OBUHHU.
B3aeMosiiss ce4oBMHM 3 HITPUTHOIO KHCIIOTOK, HATpik rimoopomiToMm. JloOyBaHHS
oiypety. biyperoBa peakuis. Hitpunmu. JloOyBanHs HiTpuiiB. EnekTpoHHa npupona
noTpiiiHoro 3B’sa3ky C=N 1 Horo moaioHIcTh 10 moTpiiHoro 3B’a3ky C=C. XimiuHi
BJIACTUBOCTI HITPUJIIB: TiAPYBaHHS, HEMOBHUM 1 MOBHUU Tinpoii3. [lopiBHAHHS
peaKIiitHOl 37aTHOCTI MOXIJHUX KapOOHOBHUX KHCIOT B pEaKIisfX HYKJIEO(UIBHOrO
3aMIIICHHS.

Henacuueni MOHOKapOOHOBI KUCIOTH. ['OMOJIOTTUHMIA Psijl, HOMEHKIJIATYpPa, 130Mepis
(CTpyKTypHa Ta TE€OMETpUYHA yuc-, mpanc-130Mepis). AKpUIOBA, METaKpPUIIOBA,
KPOTOHOBA, 130KPOTOHOBA, BIHUIONTOBA KHUCIOTH. XIMIYHI BJIACTUBOCTI q,f-
HEHACWYEHUX KHUCIIOT. Peakinii 3a yyacTio KapOOKCHWIbHOI Tpynu. BB nmoaBiiHOTO
3B’SI3Ky Ha KHCJOTHI BJIACTHUBOCTI HEHACHUYCHUX KHUCIOT. [IpueaHaHHS MOSIPHHUX
PEYOBUH JI0 «,f-HEHACWYEHUX KHUCJIOT 3a Yy4YacTI TOJBiMHOrO 3B’s3Ky: 1,4-
npuennannsd. [lomimepusaliis akpuioBOi 1 METAKpUIIOBOI KHCJIOT Ta iX €CTEpiB.
3acTocyBaHHS oJiepKaHuX nojiMepiB. Opraniyne ckio. HenacuueHi BuIi kapOOHOBI
kucinotu. OneiHOBa, enainMHOBA, JIHOIEBA i JIHOJEHOBA KHUCIOTH. 1X OymoBa,
BJIACTUBOCTI, 3HaY€HHs. biojoriyHa poib HEHACUYEHHUX KUPHUX KUCIIOT.

Kupu (Tpurminepuau — ecTepu TIILEpOoSy 1 BUIIMX KapOOHOBHX KHCIOT). Bum
HAaCHUYCHI 1 HEHaCHUYeHI KapOOHOBI KHMCJIOTH, K1 BXOJSTh JI0 CKIIay KUPiB. XIMIUYHUN
CKJIaJ] TBEPJUX 1 PIIKUX >KUPIB. XIMIUHI BJIACTUBOCTI KUpIB. ['11posii3 (OMUIICHHS)
xupiB. JloOyBaHHs 13 >kupiB Muiia. ['11poreHizaitis )KupiB Ta B3aEMOJI1s iX 3 OPOMHOIO
BOJIOI0, PO3YMHOM KaJliii mepMaHranaty. OKUCHEHHS PIJIKMX KUPIB KUICHEM MOBITPS.
[NipkHeHHs xupiB. Bukopucranus xupiB y TexHimi. Bucuxarodi, HamiBBUCUXArOUi 1
HeBucuxatoui oiii. Omnida. biosnoriuna posb Kupis.

JlukapOoHoB1 KucCIOTA. ['OMONOTIYHUMIT ps, HOMEHKJIATypa. 3arajbHI METOJIH
no00yBaHHS TUKApOOHOBUX KUCIOT. J0OyBaHHS IIaBI€BOI KUCIOTH 3 HATpiH hopmiaTty,
OKHCHEHHSIM caxaposu. JloOyBaHHS MaJIOHOBOT KUCJIOTH 13 O-XJIOPOOIITOBOI KUCIIOTH.
JloOyBaHHS aAUMIHOBOI KUCIOTH OKUCHEHHSIM LUKJIOrekcaHony. CuHTe3 AukapOoHo-
BUX KHUCJIOT 13 MAaJIOHOBOTO Ta areToonToBoro ecrepy. Di3uyHi BIIACTUBOCTI
TUKapOOHOBHMX KHCJOT. 3aJIeXHICTh TEMIEpaTypu IUIABJIICHHS BiJl CTPYKTYpH
MOJIEKYJM. XIMIYHI BJIACTUBOCTI JUKApOOHOBUX KHUCIOT. Peakmii 3a ywacTio
KapOoKcWIbHUX Tpym. [TOpiIBHSHHS KUCIOTHUX BJIACTUBOCTEH I11aBJIEBOiI, MAJOHOBOI,
OYpIITHHOBOI 1 TJIIYyTapoOBOi KHCIIOT 3 BJIACTUBOCTSMU OJIHOOCHOBHHX KapOOHOBUX
kucioT. OmepkaHHs MOXITHUX JUKAPOOHOBHUX KHCIOT: coyied (iX Ha3BHU), €CTEpiB,



raJIOr€HOAHTIAPUAIB, aHTIAPUIIB, aMiliB. IMig OypIITHHOBOT KUCIOTH (CYKIIMHIMIT),
fioro moOyBaHHS, €IEKTPOHHA Oy/10Ba, BIACTUBOCTI, 3aCTOCYBaHHS B OpPraHIYHOMY
cuHTe3l. OcoOMUBI BIACTUBOCTI AUKAPOOHOBUX KHUCIIOT. BigHOIIEHHS 10 HArpiBaHHS
1aBJIeBOi, MAJIOHOBOI, OYPIITHHOBOI, TJIyTapOBOi, aUIIIHOBOI, MIMEJIIHOBOI KHUCIIOT.
Oxpemi mnpenctaBHuku. lllaBiaeBa kuciaoTa, OCOOJUBOCTI €IEKTPOHHOI OYIOBH,
pO3KJIafaHHsA TIPU HarpiBaHHI 3 CYyJb(GATHOI KHCJIOTOI, BIAHOIIEHHSA 10 MIii
OKHCHUKIB.

MajsnoHoBa KHCJI0Ta, MAJIOHOBUM ecTep. J[oOyBaHHS HATpiil MaJOHOBOTO €CTepy, HOTro
CIEKTpOHHA Oy/0Ba, ME30MEpHI CTPYKTypH, Me3odopmyna. Bukopucranus
MaJIOHOBOTO €CTEPY JJII CHHTE3Y MOHO- 1 JUKApOOHOBUX KUCIIOT (JIKLTFOBAaHHS HATPIH
MaJIOHOBOTO €CTepy, TiIPOoJii3 AJIKIIMaJOHOBUX €CTEPiB 1 JCKapOOKCHUIIIOBAHHS Ol-
3aMIIEHUX MAJIOHOBUX KHCIIOT). 3aCTOCYBaHHS IIaBJIE€BOi, MaJOHOBOI, OypIITHHOBOI
1 aaumiHoOBO1 KucioT. HenacuueHni aukapOoOHOBI KHCIOTH. ManeinoBa 1 pymapoBa
(yuc- 1 mpanc-eTneHIUKApOOHOBI) KHCJIOTH, iX BJIACTHBOCTI. BiTHOIICHHS 10
HarpiBaHHs. ManeiHOBUI aHTIAPU[ 1 HOTO 3aCTOCYBAaHHS B OpraHIYHOMY CHHTE31, B
poMUCIOBOCTI. CKJIOIIaCTHUKHY.

['iapoxcrukapOOHOBI KUCIOTH. XapaKTEPUCTUIHI TPYITH T1IPOKCUKAPOOHOBUX KHCIIOT.
OCHOBHICTP 1  aTOMHICTb  TIAPOKCHUKUCIOT.  OJIHOOCHOBHI  JIBOXaTOMHI
riipokcukuciaotu. ['omonoriunuii psia, i3omepis, HOMEHKIarypa. a-, f-, y-, o-, &-
['apokcukucnotu. [ikoieBa, MOJOYHA, [-T1IPOKCUIIPOIIOHOBA KUCIOTH. Meroau
noOyBaHHS: 13 almpACTiMIB 1 KETOHIB dYepe3 TiAPOKCHUHITPHIN, Tigpodi3
raJIOreHO3aMIIIeHUX KHUCIIOT, TifpaTallii HEHACHMYEHUX KHCJIOT, 3a JOIOMOTOIO
IMHKOPIraHiyHUX croyiyk (peakuist Pedopmarcekoro). XiMmiuHi BiacTUBOCTI. Peaxuii
3a y4acTO KapOOKCHIIBHOI TPYIH: €NEKTPOITHYHA JUCOIaIlis (BIUTUB T1IPOKCUIBHOL
IPyIU B -TIOJI0KEHHI Ha KUCJIOTHI BIACTUBOCTI T1IPOKCUKHUCIIOT), YTBOPEHHS COJICH,
ectepiB. Peakiii 3a yyacTIO T1IPOKCUIIBHOI TPYIU: B3aEMOIS 3 JIY)KHUMHU METaJIaMH,
rasioreHoBogHsIMHU, ocdop(V) XITO0pUI0M, BITHOIICHHS 10 Aii OKUCHHUKIB. OcOOIUBI
BJIACTUBOCTI TIAPOKCUKUCIIOT: BIAHOIICHHS JO HarpiBaHus o-, fp-, y-, 0-, é&-
T'1IPOKCUKUCIOT. Po3mienyieH st o-T1APOKCUKUCIIOT PU B3a€MO/II1 3 KOHIICHTPOBAHOIO
cyJib()aTHOI KHUCIIOTOIO.

OnTuyHa 130Mepis rigpokcukuciot. Bignocna koudiryparist (D- 1 L- psaau). Ontuuni
anTunonu (eHantiomepu), panemar. Kondiryparist 1 3Hak obepranns. AOcoiroTHA
KoHpirypairis. @i3u4H1 1 XIMIYHI BJIACTUBOCTI ONTUYHUX 130MEpPiB (€HAHTIOMEPIB),
paniemariB. CrocoOM pO3JUICHHS palleMaTiB  HAa AaHTHUIOIU: CaMOJOBUIbHE
po3uieruieHHs npu kpuctamzaiii (JI. ITacrep), 6ioxiMiuyHuHM, XIMIYHUHN (TIEPETBOPEHHS
B JaiaCTepeomepu) Ta Xxpomarorpadiunuii metonu. HaiiBaxxnmmBimi MOHOKapOOHOBI
TIPOKCUKHUCIIOTHU: TJiKOJeBa 1 MojouHa Kuciaotu. [lommpenns B npuponi. JBox- 1
TPHOXOCHOBHI TIAPOKCUKUCIOTU. S0lydHa KHCIOTa, XJIOpOsIOydHA KHCIIOTa, iX
ONTHYHI 130MepHu, pariemaTtH, aiacrepeomepu. IlomupenHst sOIydHOI KHUCIOTH B
npupoxal. Bunni kucnoru. OntuyHa 13omepis (eHaHTIOMepH, pauemMar, mezodopma,
JiacTepeoMepu ), MOMTUPEHHS B IPUPO/IL, XIMIYHI BIACTUBOCTI BUHHUX KHUCIIOT.
Anpaeriio- 1 keTokucnotu. Kero-eHonbHa Tayromepis. XapaKTEpUCTHYHI TPYNH
anbACTIO- 1 KETOKHUCIOT. HaWmpocTimi ambaerizo- 1 KeTOKUCIOTH (TJ1OKCHIIOBA,
MIPOBUHOTPAHA, alleTOOIITOBA). Peakirii 3a ydyacTio KapOOKCHIIBHOI Ta KapOOH1IBHOT
rpyn. Bnnu kapOoOHIIBHOT TpynH Ha KUCIOTHI BiAacTUBOCTI. OcoOIMBI BIACTHBOCTI



aIeTOOITOBOI KUCIIOTHU: JeKapOOKCUIIOBaHHS MPH HArpiBaHHI 1 pyXJIMBICTh a-aToMa
['ipporeny. AnieroonroBuii ectep. JJoOyBaHHS areToONTOBOTO €CTepy KOHIACHCAIIEIO
Knaitzena. Keto-enonpHa Tayromepis. @akTopu, ski cTabLIi3yIOTh €HOJIBHY (hopMmy.
BrumiB nipupoiu po3uMHHKMKA Ha CTYIIHB €HOoJTi3allli. BUiieHHs] €HOJIBHOT 1 KETOHHOT
¢dopmM. Peakirii keToHHOT 1 €eHOMBHOI popM. [locmif, sKii JoKa3ye HAsIBHICTh PIBHOBAru
MDK KETOHHOIO 1 €HOJIbHOI0 (hopMamu. Hatpiii arieToonToBrid €cTep 1 CHHTE31 Ha HOTo
OCHOBI: KETOHHE 1 KHCJIOTHE po3meruieHHs #Horo C-alKiTbHUX TOXITHUX.
BukopucTaHHs aneToonToOBOro €cTepy HJisi CMHTE3Y KETOHIB 1 OJJTHOOCHOBHMX Ta
JTIBOXOCHOBHUX KapOOHOBUX KUCIOT. J[ukapOOHOBI OKCOKHCIOTH: LIABIEBOOITOBA, OL-
KETOTJYyTapoBa, iX y4acTb B OOMIHHUX MPOIIECAX KUBOTO OPraHi3My.

KapOoHoBi Ta cynb()OKHCIOTH apOMaTUYHOTO PSAIy. ApOMaTHUYHI MOHOKapOOHOBI
KUCIOoTH. ['oMosoriyHuil psn, HOMEHKIarypa, Meroau no0yBaHHs. EnexrpoHHa
OyZ0Ba apOMaTHUYHUX MOHOKApPOOHOBUX KUCJIOT, B3AEMHH BILJTUB aTOMIB Y MOJIEKYJII.
Peakii 3a y4yacTio kKapOOKCHIIBHOI TPYNH: JUCOIlIAllisl, YTBOPEHHS COJIEH, ecTepiB,
XJIOPOAHT1APiAiB. BIIMB 3aMICHUKUB y apOMaTUYHOMY SIAP1 HA KOHCTAHTY JUCOIiaIi
apoOMaTUYHUX KUCJIOT. Peakilii enexkTpoduIbHOrO 3aMIIEHHsI B apOMATHYHOMY SIIpI.
benzoiina kucnora. JloOyBaHHS OKHCHEHHSIM TOJyEeHYy Ta 13 XJOpo- abo
opomoOen3eny. [loximHi O€H30MHOI KHCIOTH: OCH30UIXJIOPUI, TIEPOKCHU OEH30iNy,
Hag0eH30MHa KHUCJIOTa Ta iX 3acTocyBaHHS. Peakiii OcH30iMOBaHHI. oO-
CynnshoOeH3oitHa kuciora Ta ii iMia (caxapus). CaninuioBa kuciorta. JloOyBaHHs 3a
peakiiero Komnnoe.

XimiyHi BiactuBocTl. IloxXigH1 camIMiIOBOI KUCIOTH: alCTHJICAIIIMIOBA KHCJIOTa
(acmipun), canou, n-aminocaninuiosa kuciota (ITACK) Ta ix 3actocyBanns. ["anoBa
KHCJIOTa, TOHATTS MpO AyOWJIbHI PedYOBHUHHU. JMKapOOHOBI apOMaTH4HI KHCJIOTH.
®raneBa 1 TepedraneBa KUCIOTH, iX JOOYBaHHS, XiMi4HI BIAacTUBOCTI. DraneBuit
aHT1IpUJI, MOTO B3aEMOIs 13 cnupTamMu. BukopucTanHs miankiigTanartiB sK pernesieH-
TiIB 1 1uactudikaropiB. KonzaeHcaliss ¢raneBoro aHrigpuay 3 (QeHoJaMu
(penondranein), rmineponom (rmidraneBi cmonu). Dramimin, HOTO EIEKTPOHHA
OyZ0Ba, KHCJIOTHI BJIACTMBOCTI 1 BUKOPUCTaHHS B CHUHTE31 aMmiHIB 3a [aOpienem.
TepedraneBa kucnora. [umerunrepedranar. I[lomiedipui BosokHa. JlaBcaH.
ApomaThuHi Ccylb(QOKUCIOTU. ['OMOJIOTIUHUN Psii, HOMEHKJIATypa, 130Mepisi, METOAH
noOyBaHHs. Buainenns cynbhOKHUCIOT 13 peakiiitHoi cymimii. CyiabhyBaHHs OCH3EHY
1 ioro romogoriB. Mexanizm peakiii (Sg2). OcobauBocTi peakiiii Cynb(yBaHHS:
130TOMHUI €(eKT, 3BOPOTHICTh peakilii, Cyab(dyroul peareHTH. XiMIYHI BJIACTUBOCTI
apwicynbdokucior. EnexkrponHa OymoBa OeH3EHCYIb()OKHUCIOTH, ME30MEpHI
CTPYKTypH, Me30dopmyiia. Peakiiii 3a yuacTio cyab(orpynu: KUCIOTHI BIACTUBOCTI,
noOyBaHHS CyIb()OXIOPUAIB Ta CyabdamiaiB; JKapCchKi mpemnapatu (cyabdamMiaHi i
xynopamigni). EnektpodinbHe  3amimieHHs — cyiabdorpynu  (Iecynb(pyBaHHS).
HyxneodinpHe 3amimenss cyabdorpynu (peakiii JyKHOTO TutaBieHHs). Peakiii 3a
y4acTi0 apoMaTtuydHoro sijapa. EnexkrpodinbHe 3aminieHHs B sSapi OCH3EHY, BIUIUB Ha
aKTUBHICTh OEH3E€HOBOTO SiApa cylbPOrpynu Ta il opieHTyro4a Ais. ['amoreHyBaHHs,
HITPYBaHHS, Cylb(yBaHHS apWiICyJIb()OKUCIOT. 3aCTOCYBaHHS CYIb(OKUCIOT 1 iX
MOX1THUX.



4.4. BIOOPI'AHIYHA XIMIA

[cTopuuHuii PO3BUTOK 3HAHb MPO MPHUPOAHI PEYOBMHU. ['€HETHUYHMI 3B’S30K 3
OpraHiuHOI0 XiMi€r0. bioopraniuna Ximiss — cydacHa XiMisl NPHUPOAHHUX CHOIYK.
Knacudikamis npupogHux  CrHojiyk: OlomojgiMepd Ta  HHU3BKOMOJICKYJISAPHI
Oioperynsatopu. MeTtoosnoris XiMii MPUPOAHUX CroayK. [IpuHIMNHM crpoIieHoro
300pakeHHs1 GOpMyJT OPTaHIYHUX CTIOJYK.

Haiimpoctimmi  OipyHKIIOHANBHI ~ NPUPOAHI  CHOJYKU. [ '1IPOKCHKHCIIOTH.
Knacudikamis, OymoBa, HOMEHKJIaTypa Ta  130Mepis  T1IPOKCHKHUCIIOT.
PosnoBciopkeHHsT Ta posib Yy TpHPOAi. XiMIUHI BJIACTUBOCTI TiAPOKCUKHCIIOT.
JlakToHHa hopMa MPUPOTHUX T1APOKCUKUCITOT. [TprpoHi aHTHOIOTHKY 3 JIAKTOHHUM
KiJiblieM. MeBaJIoHOBa KUCIIOTA.

Oxcoxucnotu. bynosa, kinacugikailisi Ta HOMEHKIATypa. TayToMepiss KETOKUCIOT.
OKCOKHCIIOTH — KIJIIOYOBI CIIOJIyKM B O10CHHTE31 Py NPUPOAHUX CIOJYK.
[TipoBuHOTpagHa KMUCIOTA Ta ii POJIb.

Awmi"ocriuptu. bynoBa, kimacudikaiiisi Ta HOMEHKJIAaTypa. XiMiuHI BJIaCTHBOCTI
aMiHOCTIUPTIB. PO3MOBCIOKEHHS Ta pOJb Y MPUPOJII OKPEMUX MPEICTABHUKIB L[OTO
KJIaCy PEYOBHH: XOJIIH, alleTHIXOJIIH, 0eTaiH, c(hIHro3uH, edenpuH Ta HOpepeapuH.
Karexonaminu — TOpMOHU Ta HEMpOMeAiaTOpH TBAPUHHUX OPTaHI3MIB.

Tepnenoinu: BuU3HAUCHHS Ta 3arajbHa (opmyna. [3ompenHoBa omunuus. [IpaBuio
JI. Pyxxnuku. OcobnmBocti OyA0BH MPUPOJHMUX 130MpeHiB. biocMHTE3 TeprneHoiiB.
PoznoBcromxenns B npupozi. Knacudikaiis TeprneHoiniB 3a KIIBKICTIO 1301IPEHOBHUX
OJIMHUIIb.

Momnotepnenoigu. OCHOBHI NPEACTABHUKU AIUKITYHUX MOHOTEPIIECHOI/IB: OIUMEH,
IUTPOHENION, TEePaHioN, HEepoJ, JIHAIO00d, IUTpaidb. [30Mepis AMKIIYHUX
MOHOTEPIIEHOII1B: MOJI0KEHHSI TOABIHHOTO 3B’ 513Ky, Z, E — 130Mepu, onTu4H1 130MeEpH.
Cunre3 f -ioHOHY. XiMIYH1 BJACTUBOCTI MOHOTEPIEHOIIIB.

PosnoBcromkenHss B pociaumHax Ta OlosoriuHa nis. MenTan — 0a3oBa CTPyKTypa
MOHOIMKJIIYHUX MOHOTEepreHOiA1B. Di3uuHI BIACTUBOCTI, 3HAXO/PKEHHS B MPHUPOII,
0COOIMBOCTI OyIOBM MOHOIMKJIIYHMX MOHOTEPIEHOIMIB: JIIMOHEHY, MEHTONY, d-
TEPIIIHEOJTy, acKOpiaoy. [30Mepu MEHTOJTy Ta KapBOHY. 3aJeXKHICTh 010J0T14HOI Ali
IIUX PEYOBHMH B MPOCTOPOBOI  OyIOBH. 3acCTOCYBaHHS  MOHOIIMKJIITYHHUX
MOHOTEPNEHOIMIB. bBilUKIIYHI MOHOTEpHEHOiqM Ta iX 0a30Bl  CTPYKTYpH.
Posnoscromxennss B npuponi. Kamdopa: xiMmiuHa OynoBa, n00yBaHHS, CUHTE3 Ta
3acTocyBaHHs. bopHinameraT Ta HOro BUKOPUCTaHHS.

CeckBITEpNEHOIM ALMKIIYHI Ta [UKJIIYHI, OyZ0Ba, pO3MOBCIOKEHHS y MPUPOJIL Ta
Oiomoriuna ponb. OcobmuBocTi OymoBM TpUpoAHUX a3yieHiB. Crhekrtp il
CECKBITEPIICHOBUX JIAKTOHIB.

MoHoO- Ta CECKBITEPIICHOIN — CKJIaI0BI MPUPOTHHUX €PipHUX OJii. 3HAXOHKEHHS Ta
dbyHK1i{ edipHUX 01 B pOCTMHHOMY CBIT1. MeTOIM BUILICHHS Ta BUSHAYCHHS CKJIaIy
epipaux omii. Ilonstrs mpo 3amax Ta ocMmodop. IlepBunni 3amaxu. [lpuHIUn
KoMIuieMeHTapHocTi. CKIIafoB1 3anmaxy TpOSHIN. 3aCTOCYBAaHHS JETKUX TMPUPOIHUX
PEYOBUH.

Hutepnenoinu. @iTon sk ckinanoBa xyuopodiry. XimigHa OyaoBa, po3MOBCIOKEHHS B
npupoAl Ta (izionoriyHa Jig petuHony (BitamiH Aj). MexaHi3M 30py Ta
B3a€MONEPETBOPEHHA T€OMETPUYHHUX 130MEpiB peTuHam0. J(uTepneHu — OCHOBHI



CKJIaJIOB1 TMPUPOAHUX CMOJ Ta Oanb3amiB. JluteprneHu OypmiTuHy Ta KaHidomi™
3acTocyBaHHS MPUPOJAHUX CMOJ Ta Oasib3aMiB.

Tpureprienoigun. OcoOaMBOCTI OYIOBU CKBAJICHY — MPOMDKHOI CIIOIYKH y CHHTE31
crepoiniB. TpuTepneHoBl CanoOHIHU, 3HAXO/HKEHHS B MPHUPOJl Ta (iziojorivyHa Jis,
3aCTOCYBaHHA y MEIUIMHI, XapuOBil, ma(roMepHiil MPOMUCIOBOCTI.
Terparepnienoign. Kapotunoinu, oco0auBoCTI OyJJ0OBU MOJIEKYJIU, IO 3YMOBIIIOIOTh
3a0apBIICHHS, PO3YMHHICTH Ta IHII BJIACTUBOCTI. XpoModop KapOTHUHOIIIB Ta
MIPUPOIHUM KOJTip pocivH. Po3moBciokeHHs Ta GyHKINT B ipupo/ii. DiziosnoriyHa s
KapoTuHoiaiB. JlikomiH. d-, f-, y-xapoTtuH — mpositamian Aj;. Kcantodinmu —
KHCHEBMICHI MTPUPOJIHI TETPATEPIICHOIIH.

XiMIYH1 BJIACTHUBOCTI TEPIEHOIIIB SK HEHACHUYCHUX OPTraHiYHUX CIOayK. Peakmii
MpPUEIHAHAS, 130MepHu3alii Ta IUKIi3aIii. 3acTOCyBaHHSA KIACHYHUX XIMIYHUX
METOJIB Il BU3HA4YEeHHs OynoBH TeprieHoiniB. CydacHi (Pi3MKO-XIMIYHI METOIU
11eHTU(IKAI[lT TEPIEHOITIB.

Crepoinu. 3aranibHa xapaktepuctuka. lluxioneHntannepriipodeHaHTpeH, €CTpaH,
aHJPOCTaH, IPErHaH, X0JIaH, X0JieCTaH — 0a30B1 CTPYKTypH cTepoiniB. Homenkiarypa.
Oco0nuBOCTI OyZOBH Ta CTEPEOXIMisl MPUPOJHUX cTepoiniB. CKBaJeH — MPOMIKHA
crojlyka B O10CHMHTE31 cTepoiliB. PO3MOBCIOKEHHS B POCIMHHOMY Ta TBAPUHHOMY
cBiti. Kitacudikauist crepoinis.

Creponu (ctepunu). basosa cTpykrypa. 300cTepUHHU, PITOCTEPUHU, MIKOCTEPUHH Ta
CTEPUHHM MIKPOOPraHi3MiB. XOJIECTEPOJ — BMICT, pOJIb Ta CHUHTE3 B TBAapUHHHUX
opranizmax. CTpykTypa S5-XojecTeH-3-0i1y. MIKOCTEpUH €procTepuH — MPOBITaMiH
D,. Bitamiau D; , Dy, D3: 6ynoBa Ta ¢iziosnoridyba gis.

Kosuni kucioru. XonaH sik 6a3oBa cTpykTypa. biocuntes. bymoBa crepoimHux
KHUCIIOT Ta iX aMiJiB 3 TJIIKOKOJEM Ta TaypuHOM. JKOBYHI KHCJIOTH — IMOBEPXHEBO-
aKkTUBHI ciofayku. OyHKIIIT B opraHi3mi.

Crepoinni ropmonu. [loHATTS mpo ropmoHu, ix poib Ta 3HaueHHs. Kmacudikaris
CTEPOITHUX TOPMOHIB. MylbTU(PYHKIIOHAIBHICTE TOPMOHIB LBOTO KJacy. OCHOBHI
crajii 610CHHTE3Y.

KopTukoian — cTepoiHi TOpMOHM KOPU HAJHUPKOBOI 3ai03u. bazoBa cTpykTypa Ta
oco0uBOoCTI OymoBU. PDi310JI0TIUHA /1Sl TIIFOKOKOPTUKOIIB Ta MIHEPATOKOPTHUKOIIIB.
Buninenns 3 mnpupoaHoi cupoBuHu. CTpyKTypa KOPTHUKOCTEPOHY, KOPTHU3OHY,
KOPTU30JIy. AJBJOCTEPOH — HAWAKTUBHIIMK NPUPOJHUN MIHEPATOKOPTHKOIA.
OcoOnMuBOCTI 3aCTOCYBaHHS SIK JIIKAPCHKUX TmpemnaparTiB. [lpuHimmmu Ta meToau
CUHTE3Y MOAM(IKOBAHUX aHAJOTIB KOPTUKOiAIB. CHUHTETHYHI JIIKApPChKI 3acO0U Ha
OCHOBI TPHUPOJHHUX CTEPOIMHMX TOPMOHIB KOPH HATHUPKOBOI 3aj03U. XIMIUuHI
BJIACTUBOCTI KOPTUKOI/IiB.

AHJIporeHHn — YOJIOBIYl CTaTeBli ropMoHHU. ba3oBa CTpyKTypa Ta HOMEHKJIATYypa.
TecrocTtepon Ta #oro wmerabomiT. CHHTETHYHI aHAJOTM TECTOCTEPOHY Ta iX
3aCTOCYBaHHS B MEIUIIMHI. AHAOOMITUYHUNA €(PEeKT aHAPOTEeHIB.

EcTtporenu — xiHoul crareBi TOpMOHH. ba3oBa CTpykTypa. ApoMaTUYHUN XapakTep
kutbll A. Ectpangion, OygoBa, MeTtabomizM Ta ¢yHKIIT B oprani3Mi. BuniiieHHs 3
NPUPOAHOI CHPOBMHU Ta 3acTocyBaHHs. HectepoimHi croiiyku ecTtpareHHoOi ii.
[TonsTTs po hapmakodop Ha NPUKIIA/L €CTPAAIONy — AIETHICTUIILOECTPOITY.
['ecrarenn — ctepoigHi TopMoHU koBTOrO Tina. 4-Ilpernen-3,20-m10H — TOTOBHMIA



npupoAHuil recrareH. CHHTETHYHI aHAJOTU MPOTECTEPOHY Ta iX 3aCTOCYBaHHS.
[Tporuzamniani 3acobu Ta mpobnemu miuaHyBaHHA ciMm’i. CywacHi ySBIEHHS IPO
MEXaHi3M Jii cTepoigHux ropMoHiB, podotu I1. Kapncona ta V. Bectrdans.

CrepoinHi cepiieBi riiko3uid. PO3noBCIOpKeHHS B POCTUHHOMY Ta TBAPUHHOMY CBITI.
Biomoriuna Ta ¢izionoriuaa mis. CrijapHICT 1 BIAMIHHICTS OYJOBH KapJICHOMIIIB Ta
oydamienomimis.

[Ipocrarnanannu Ta tpomOokcanu. Jleiikorpuenu. [Ipocrarnananau — 6i0perynsaropu
mimigHoi OymoBu. IlpocraHoBa kwuciora sk ©Oa3oBa cTpykTypa. Kimacudikarris
npoctarnanauHiB. HomeHknaTypa Ta crmocoOu mo3HaueHHs. PoO3MOBCIOMKEHHS Ta
poJb B )KUBHX cucTeMax. [IopiBHSHHS MeXaHi3My /il TOPMOHIB Ta MPOCTarjaH/IuHIB.
biocunTes Ta OynoBa JelkoTpueHiB. DizioyioridHa aKTHUBHICTh JICHKOTPHUEHIB.
OCHOBHI XiMi4HI BJIACTUBOCTI MPOCTarJIaHAUHIB Ta JIEWKOTpHeHiB. HaiiBaxmusimri
TpOMOOKCAaHU Ta JIEHKOTpUEHU: OyI0Ba, POJIb Y )KUBUX OpraHi3Max.

['eTeponuKiIiyH1 HU3bKOMOJIEKYJIAPHI 010peryasTopy. AJIKanoid — HITPOT€HOBMICHI
Oloperynsatopu. BusnauenHs Ta 3arasbHa  xapaktepuctuka. OcoOIMBOCTI
pO3MOBCIOIKEHHA B TipupoAl. CyyacHl yABJIEHHS MPO OlOJIOTIYHY poiib Ta (YHKIIL
HITPOT€HOBMICHUX cmoayK. [loHATTS mpo cmak. 3arajibHi OCOOJIMBOCTI Oy0OBU
ankanoifgiB. di3uuHi BIACTUBOCTEH ankayloiliB. 3Ha4YeHHs peakiii MaHHiIXa B
O10CHUHTE31 aJIKaJOiAIB. 3arajbHl METONM BUIUICHHS TAa BU3HAYECHHS aJIKAJOIIIB B
POCIIMHHIM ~ CHUPOBMHI 3a JOMIOMOIOI0  SIKICHMX peakiiid. ['ereponmkiiyHi
HITPOTEHOBMICHI ~ CHCTEMH SIK  0a30Bl CTPYKTYpH HOPUPOAHUX  AJIKAJIOIIB.
Homenknarypa ankanoimgiB. Kiacudikarist ankanoigiB 3a KapOOH-HITPOT€HHUM
CKEJIETOM MOJICKYJIH.

[ToximHi MipUaAMHY Ta TINEPUANHY (T€TEPOHIKOTHHY): HIKOTWH, aHa0a3WH, KOHIiH,
J00emniH, UUTU3WH. PO3MOBCIOMKEHHA B MpUpOJl, OymoBa, (iziojoriyHa s Ta
BUKOpHUcTaHHA. CuHTE3 HIKOTUHOBOI KMCIIOTH. Pobotn A.Il. OpexoBa. CHHTE3 KOHITHY
3a JlagenOyprom 3 ¢ —mikoininy . [IIkinnuBicTh manmiHHA Ta mpoOjemMa TIOTIOHOBOI
3aJIEKHOCTI.

[ToximHi mipodiAUHY Ta MINepUANHY (TeTepoTpoNaHy Ta aTporinHy). ba3zosi ctpykTypu,
TPOIaH, TPOIiH, cKomiH. Oco0aMBOCTI OyA0BH MPUPOJHUX ANKAIOIMIB ILI€I TPYIIH.
Atpomin Ta riocuuamiH. CuHHTE3 arpomiHy 3 OypIITHHOBOTO anbiaeriny 3a P.
Binbmrerrepom-Illendom. dapmakosnoriyna misi aTpomiHy Ta 3acTOCYBaHHS B
MEIUIMHI. XOJIHOMITUKUA. ['alleHOBI Ta HOBOrajJeHOBI MpenapaTd, IO MICTATh
ankanoigu miei rpynu. Kokain. Bwmict B Erytroxylon coca. IMpoayktu rigposnizy
KOKaiHy Ta BCTaHOBJICHHS OyJoBM pedyoBUHHM. KokaiH sIK MiICIIEBUM aHECTETHK.
Hapkotuuna naist kokainy. [Ipo6iema 60potrhOu 3 kokaiHi3MoM. CHHTETUYHI aHAJIOTH
KOKaiHy Ha OCHOBI1 (hapmakodopy 1€l peuoOBUHU (HOBOKAiH, AUKATH, IPOKATH TOLIO).
[MoximHi TeTepolMKIiB B pociuHax poxy Senecio, Crotallaria, Heliotropium.
OcobnuBocTi OymoBu mnpupoaHux HenwHiB. [lmatudinin 1 capamws, OygoBa Ta
3aCTOCYBaHHS B MEUIIMHI SIK XOJIIHOJIITUKIB Ta CIIa3MOJIITUKIB.

[ToximHi XiHOJIHY. AJKaJOiqW KOpU XIHHOTO JepeBa. Icropis moOyBaHHS Ta
BUKOPHUCTaHHA B 00poThO1 3 Massipieto. XiHiH. Oco0IMBOCTI Oy10BU XiHIHY.

[ToximHi 130xiHOJIHY. Pi3HOMaHITHICTH CTPYKTYp MPUPOJHUX aJKaJOiMiB TPYIH
130xiHoJiHY. [30XiHOMIHOBI ankanoiau Papaver Somniferum. [TanaBepuH Ta HAPKOTHH
— OEH3UITI30X1HOMIHOBI AJIKAJIOIAN MaKy CHOIHHOTO. [ToXiaH1 peHaHTPeH130X1HOIIHY.



Mopdin, koxaein, TebaiH, ocobiuBocTi OynoBu Ta ¢izionoriuynoi aii. dapmakodop
Mopdiny: Tpu MopdiHOBI paBuia. OmiaT SK MOJAEIbHI CIIOJYKUA TP BHUSIBICHHI Ta
BCTAHOBJICHI OyIOBU OMiaTHUX IeHTpiB. PapMakokiHETHKa Ta (apMakoIMHaMiKa
omiaTtiB. TOKCHYHICTh OIIATiB Ta HApKOTWYHA Mis. [IOHATTS mpo TOJIEpaHTHICTH B
dapmaxkosorii. bopoTs0a 3 HapkOMaHi€0.

[Toximn1 iHA0TY. [HI0M Ta Mloro moxiaHi B mpupoai. biocuHTes Ta 0cOOIMBOCTI OY10BH.
CrpuxHiH, iCTOpisl BHUIICHHS, 3acTocyBaHHA. [loHATTS mpo mo3y Ta ii BUIM B
MEJIUYHIN MpaKTulll. 3aCTOCYBaHHS TajJC€HOBUX NpENapariB Ta HITpaTy CTPUXHIHY.
[ami mpuponani oTpyTH. Pesepriin — ronoBHUi ankanoin payBonbdii 3MiiHo1. [loHaTTs
Opo  TAIIOIUHOIEHU HA TpHUKIaAl TMOXIAHUX  JI3€PTUHOBOI  KHUCJIOTH.
[TcuxoauciaenTuku Ta TOkCMkoMaHis. [IpoTunyxiuHHA A1 adKaioiaiB OapBIHKY.
[Moximui mypuny. [lipumigun, iMinazon, mypuH sk 0a30Bi cTpykTypu. I[lypuHOBI
aJIKaJIoiIM — OCHOBHI CKJIQJIOB1 4Yaro, KaBW Ta Kakao. bynoBa, ¢iziosioriyHa fgisi Ta
BUKOPHCTAHHSI.

[Tpupoani ankanoiau, MmO HE MICTITh TE€TEPOIMKIiB B Mosiekyni. Edenpun Ta
aZpeHaIiH.

[Topdipunu: ocobiuBocTi OyA0BU Ta poiib y npuposi. I[lipon sik 6a3oBa cTpyKTypa
nopdipuniB: OyaoBa Ta BIACTUBOCTI. MOHOMIPOJBHI CHOJYKH (MPOJAUTIO3UHH,
nopdobuminoren). Terpamiponu 3 BiaKkpuTuUM jdaHIioroMm. IlopdipuHoBa cucrema,
oco0iuBocTi OynoBu. ['emorno6in 1 miornoOiH. Dikcallis 1 TPaHCHIOPT KHUCHIO B
TBAPUHHUX OpraHizmMax. MeTtanonop@ipuHOB1 KOMIUIEKCH IUTOXPOMH Ta XJIOPOPLIH.
[TpupoaHi HeHoTBH1 CIIOMYKH, 1110 MICTITh TeTepOIuKiI. DeHou Ta PEeHOIOKUCIOTH.
Po3noBclopkeHHst B mpupoAi  Ta  OlosioriyHa  posib.  MoHO-, au- Ta
TPUT1IPOKCUOEH30MHI KucioTu. ['iapokcudeninonrosi kucnotu. [IpupoaHi kopuysi
KUCIIOTH. XiMIYH1 BTaCTUBOCTI (PEHOIB Ta (DEHOTOKHUCIIOT.

KyMapunu Ta XpoMOHHU. 3arajibHa XapaKTepUCTUKa, Kiacu@ikamisa Ta (G13uKo-XIMI4HI
BIacTUBOCTI. OCOOIMBOCTI XIMIYHOT Oy/JOBU MPUPOJHUX KYMApHHIB Ta XPOMOHIB.
Po3noBcrojukenHs, nokanizamis Ta OlocMHTE3. MeToau BUSBIICHHS, BHIAIJICHHS Ta
imenTudikarmii. XimiuHa OyaoBa Ta MEAMKO-010J0TIYHE 3HAUCHHS KyMapuHIB Ta
XPOMOHIB.

®dnaBoHOiU. 3arajbHa XapaKTepUCTUKA. ba3zoBl OKCUTEHOBMICHI TETEPOIMKIN Ta
kiacudikallis Ha iX oCHOBI. MeToau BUSBISHHS, BUIIJICHHS Ta aHalli3y (JIaBOHOIIIB.
Po3noBcropkeHHsT B TpUpOJl, XiMiuHa OyjoBa Ta OlojoriyHa i KaTeXiHiB,
¢dbnaBaHoHIB, (uiaBaHoOJIB, (1aBOHIB, (PIABOHOIB Ta XaJKOHIB. JIeWKOAHTOI1aHI IMHA
Ta aHTomiaHimuHu. Komip B mnpupoai. AHTOILIAHIIUHU SK KHCIOTHO-OCHOBHI
iHaukaropu. [3odaaBonn — npupoaHi ¢GiToHIUAN. bionoriyHa s Ta 3acTOCyBaHHS
dbnaBoHOiNIB. AHTHOKCHAAHTHA Mis (HJIABOHOIMIB. ®dnaBoHOiTM K  (aKTOp
XapuyBaHHS JIIOJIUHU.

HitporenoBmichi OiomosiiMepu. AMIHOKHCIOTH, mentuad Ta Outku. [loHATTS mpo
HalBaXJUBIII OlomoiiMepu Ta ix kiacudikaiito. OcoOIMBOCTI XiMil HTPUPOIHUX
MOJIIMEPIB.

0-AMIHOKHMCIIOTH, IICNTUIM Ta OIlIKK. DBIIKM SK OCHOBAa BCHOIO JKHBOIO. O-
AMIHOKHUCIIOTH — CKJIanoB1 O1kiB. HomeHnknaTypa a-amiHokucnot. Knacudikaris o-
aMIHOKUCIIOT: aji(aTuyHl Ta UUKIIYHI (aQpOMaTHUYHI, FETEPOLMKIIIYHI); HEUTpabHI,
OCHOBHI Ta KHCIIl 0-aMiHOKHCIIOTH; 0-aMIHOKHCIIOTH 3 MOJIAPHUMH Ta HEMOJISIPHUMU



3aMICHMKaMH; 3aMiHHI Ta HeE3aMiHHI O-aMiHOKHCJIOTH. MoaudikoBani o-
amiHokHCcIIOTH. CTepeoizoMepis CTPYKTYPHUX CKIIAOBHX OLIKIB. a-AMiHOKUCTIOTH D-
1 L-psaaiB. Po3ninenns parnemariB. KHCIOTHO-OCHOBHI BJIACTUBOCTI MPOTETHOTEHIB,
MOHATTS MPO IBITEP-10H Ta 130€JIEKTPUYHY TOYKY. BJIacTHBOCTI a-aMIHOKHCIIOT SIK
O01QyHKIIIOHATBHUX CHOMYK: peakilii 3a aMiHO- Ta KapOOKCHIIBHOIO TPYTIOIO.

Metoau oOTpUMaHHS — O-aMIHOKHCJIOT: MIKpOOIOJOTIYHUNA CHHTE3, aMOHOJII3,
oJIepKaHHS 3 I[IaHOT1APUHIB MeToIoM M. 3eTiHCHKOT0, BUKOPUCTAHHS MajJOHOBOTO
ecTepy UIsl CHUHTE3Y 0-aMIHOKHMCIOT. 3arajbHi fKICHI peakiii Ha aMiIHOKHCIIOTH:
HIHT1IpUHHA peakiisi, OiypeTroBa peakiis. [neHTudikaiiss OKpeMuX o-aMiHOKHCIIOT:
BU3HAUEHHS TpUNTO(aHy 1 IHUCTEIHY, KCAHTOIPOTEIHOBA PEaKIlisl Ha apoOMaTH4HI Ta
TETEPOLMKIIIYHI  0-aMIHOKHCJIOTH. XpomaTtorpadiuHi METOAW BU3HAYCHHS O-
aMIHOKHCIIOT.

biomorivHo BakauB1 XiIMIYHI peakIilli «@-aMIHOKHCJIOT B JKHBHX OpraHizmax:
TpaHCaMiHyBaHHsI, J€KapOOKCUIIYyBaHHS, €JIIMIHYBaHHS, ajbJ0JIbHE PO3IICTUICHHS,
OKHCHIOBaJIbHE Jie3aMiHyBaHHA. Posib KOEpMEHTIB y MEPETBOPEHHI (:-aMIHOKHUCIIOT B
KUBHX opraHizMax. Meauko-010J0r1yHe 3Ha4Y€HHS 0-aMIHOKUCIIOT.

CrpykTypH1 piBHI opranizaiii OuikiB. Kmacudikaiis 6inkiB (nmpoteiniB). IlepBunHa
CTpYKTypa nentuiiB Ta OuUIKiB. OcoOmuBOCTI OyJO0BH aMmigHOTO 3B’sI3Ky. Metonu
BU3HAYECHHS NEPBUHHOI OYyJOBM MENTUAIB Ta OUIKIB: METOJ AUHITPO(EHLIIOBAHHS,
meron Enmana, naHcunbHuUd MeTon. JUNenTuau, TPUIMENTUIUA, TETpPanenTHIN.
[lentuani ropmonn. Heliponentuau. [lentuiHi TOKCUHU.

[TpoctopoBa 6yoBa noJinentyaiB Ta 011kiB. Bropunna OyaoBa. byiosa a-crmipadi. f-
Crpykrypa Ou1kiB. Ponp BogHEBUX 3B’S3KIB y (hOpMyBaHHI BTOPUHHOI CTPYKTYpPH.
[ToHATTS TPO TPETUHHY CTPYKTYpy OUIKIB: TOMEHHUW MPUHIUI (QopMyBaHHSA
cTpykTypH. MoHHa B3aeMoIist, BOAHEBI 3B’SI3KH, TiApo(oOHa B3aeMOis, AUCYIb(imHi
3B’SI3KM Ta iX poJib y (POpPMYBaHHI TPETUHHOI CTPyKTypu. JleHaTyparis O1IKIB.
UYerBepTrHHa CTpyKTypa O11KIB. CyOOIMHUYHI TTOMIMENTH/IHI JIAHIIIOTH Ta B3a€EM OIS
MK HUMH. Cy4acHI METOJIM BU3HAUYCHHS YETBEPTUHHOI CTPYKTYPH O1JIKIB.
®Di3UK0-XIMIYHI BIACTUBOCTI OUIKIB Ta iX cuHTe3. KUCIOTHO-OCHOBHI BJIACTUBOCTI.
bynosa 1 po3unnHicTh 611KiB. KosioinHo-ximMiuH1 BiactuBocTi. [Iponec aeHatypariiii Ta
peHaTypaiiii.

Cunte3 OinkiB in vitro. TomoBHI eramm cuUHTE3y NOJiNEOTHAIB. TUMYacoBuil i
NOCTIMHUN 3aXUCT XapaKTEPUCTUYHUX TPYN G-aMIHOKUCIOT. 3aXHCT AMIHOTPYIIH:
B3aEMOJIIS 3 AJKUI-, apWJl-, ANIKIJTApUIKaApOOHUIBHUMH crioflykamu, BBeAeHHsT B3OK-,
BOK-, BOIIOK-, ®DMOK-, MCEK- ¢dopminbHOi, Tpudyopaieratioi rpyn. Meroau
3aXUCTY KapOOKCHUITLHOT IPYIIU. 3aXUCT XapaKTEPUCTUIHHUX TPYN y PO3TATYKESHHSIX O'-
aMIHOKHUCIIOT.

OCHOBHI METOJM YTBOPEHHS TMEMTHIHOTO 3B’S3KY: a3UIHUHN, aHTIAPUIHUNA, METO]
aKTUBHHX €CTepiB, KapOoI1iMiTHUIA, TBepAO(a3HUH.

HyxneinoBi kuciaotu. Ictopiss BIAKPUTTS, PO3MOBCIOKEHHS Ta POJIb Yy MNPUPOII.
bynoBa mosiMmepHux maHIOriB. XIMIYHHM CKJIaJ HYKJIETHOBUX KucioT. bymosa
HyKjieoTu1iB. HykieiHoBI mipuMiguHOBI Ta mypuHOBI ocHOBU. Hyxneosmaum — N-
TIIKO3UIM HYKJIETHOBUX OcHOB. HomeHkmarypa ta no3nauenus. [IpocropoBa Oynosa
Hykieo3uaiB. Hyxneorunm — ¢ochatu nHykneo3uaiB. Ilpunnun noOynoBu



MOHOHYKJIEOTUAiB. HalBaknuBi HYKICOTHUAU, iX Oya0Ba, HOMEHKJIATypa 1
no3HadeHHs. [{ukinodocdaTn HykI€03uaiB.

CtpykTypHi piBHI oOprasizamii HyKJIETHOBHX KHCIOT. Jle30KcupuOoHyKIeTHOBI
KUCIOTH. bynoBa momiHykiaeoTuaHoro jnaHiora. [lepBuHHa OymoBa HYKIJIETHOBHX
kucnoT. BeranoBnenus nykneotuanoro ckmany. I'igpomniz JJHK 1 PHK y myxHOMY
cepenoBuilll. biodyHuii MeTO] BCTAHOBJIEHHS NEPBUHHOI CTPYKTypH. BTopunHa
ctpykrypa JJHK. Mogens Yorcona-Kpika. [Tonsitts npo kommnemenTapHi mapu. Ponb
BOJHEBUX 3B’SI3KIB Y (POPMyBaHHI BTOPHUHHOI CTPYKTYypH. PoJib KOMITJIEMEHTapHHUX
B3aeMonil y 3ailicHenHi OiomoriyHoi Qynkmii JHK. Ilpomec permikamii JIHK.
PuGonykneinosi kucnotu. Marpuuna, Tpaicnoptaa, pudocomui PHK. Tpanckpumiris
— npouec yrBopenust PHK.

biocunre3 Oinka. 3aranpHa cxema. [loHATTS Tpo TeHeTnuHuid Koa. Etamum mpomecy
TPAHCJIALII: 1HIIAINS, €JIOHTallisl, TepMmiHalisg. 3MiHM B Tepefadi HYKJICOTHIHOT
TE€HETUYHOI 1HQOpMaIlli: MyTaris.

Hyxneotunu — xopepmentu. Hykneosuanomidocdaru: aneno3un-5 "-pocdar (AMP),
aJIeHO3uH-5 -nudocdar (ADP),  apmenosun-5'-tpudochar  (ATP), ix
B3a€MOIIEPETBOPEHHS Ta y4acTh y 010XIMIYHHX Mpolecax. HikoTHHaMITHYKIEOTHU TH:
NAD 1 NADP. bymoBa Ta y4yacTh B  OIOXIMIYHMX  IpOILIE€CaXx.
OnasinaneHinaunykiaeotu (FAD): OyaoBa Ta poJib B OKUCHO-BITHOBHUX MPOIECaX.
Byrnesonu. ByrneBomu — mnpupojHI TOJIMEPU POCIUHHOTO 1 TBapUHHOIO
noxomkeHHs. Ictopis Biakputts. Kimacudikauis: MoHOcaxapuad, OJIrocaxapuiu,
noJiicaxapuan. XiMmiuHa 0ygoBa MmoHocaxapui. Homenknarypa. I'enetuunmuii psig D-
anbo3. 'enetnunuit pan D-kero3. Llukio-naHiorosa Tayromepiss MOHOCaxapuiiB y
BOJHUX pO3UMHAX. AHOMEPH — o~ 1 f-HOpMH ITUKIITYHUX MOHOCaXapuIiB. [ Tiko3uIHUN
TIAPOKCHI Ta Woro ocoOnmBi BiacTuBOCTI. [lomsatTts mpo emimepu. IIpocropore
300paK€HHSI MOHOCaxapuJiB y LMKIIYHIN (opmi 3a JOMOMOIOK MEPCHEKTUBHHUX
dopmyn Y. Xeyopca. ABunie myraporaiiii. Kondopmariii MoHOCcaxapu/iiB B IUKIITYHIN
bopmi.

Metoau oaepkaHHS ~MOHOCaxapuaiB: JOOyBaHHS 3 MPHUPOJHOI CHPOBHUHH,
po3uieruieHHs 3a Bosem, okucmioBanbHa aerpajauia 3a Pyddom, posmieruieHHs
nvucynb(paniB.  XiMIUYHI BIIACTMBOCTI MOHOcaxapuiiB. Peakiii ankiIroBaHHS,
allWIIOBaHHS, OKHCHEHHS B pPI3HUX YMOBaX, BIJHOBIICHHS, eMiMepH3aIlii.
Po3iienienHs MoHOCaxapuaiB M A€ MIKPOOPTaHI3MiB: CIIUPTOBE, MOJIOYHOKHCIIE,
TIIIEPOJIOBE Ta MpOIioHOBOKHUCEe OpominHs. PeaktuBu Tomnenca, benegukra 1
derutiHTra 1018 SKICHOTO BU3HAYEHHS a1b03 1 KETO3.

HaiiBaxxnuBimii npeacTaBHUKN MoHocaxapuaiB: D-pubo3sa, L-apabinosa, D-kcumo3a,
D-rmoko3a, D-¢dpykroza, D-ramakrtoza, D-manoza. IlpupogHi TJIIKO3UIH,
JIe30KCHCaXapuau, aMiHOIYKpH Ta YpOHOBI KHCIOTH. [loximHi MOHOCaxapuiB:
JI€30KCHUITYKPH, aMiHOITYKpH, HEHpaMiHOBA 1 Cl1aJIOBl KUCJIOTH, aCKOPOIHOBA KHUCIIOTA.
VYyacte ¢ocdaTiB MOHOCAXapuIiB y 010XIMIYHUX MpoIiecax.

Hucaxapunu. Knacudikaris. BimHoBIIOBaIbHI AMicaXapuau — MallbTo3a, 11€7100103a,
JaKTo3a Ta iX MeAuKo-OloyioriyHe 3HaueHHs. HeBiTHOBIIOBAIbHI JAUCAXapUIM:
caxapo3a. [lomicaxapuau Ta ix kiacudikaris. ['omomomicaxapuau: KpoXMalb,
TJIIKOTeNb, JACKCTPUHM, IEII0JI03a, XITHH, 1HYIIH. PO3MOBCIOKEHHS Ta POJb Y
npupojii, 0cobmuBoCcTi OynoBu. [erepomoricaxapuau: MOJICAXapUIaN CIIOJIYYHOI



TKaHWHHU,  XOHJPOITUHCYJIb(paTH,  TlalypOHOBA  KHUCJIOTa,  MPOTEOIJIIKAHH,
TJIIKOTIPOTETHU.

Jlimiau. 3araibHa XapakTEpUCTUKAa Ta CTPYKTYpHI KOMIIOHEHTH  JIIMiJiB.
PosnoBcromkenns Ta posb y npuposi. Knacudikanis nimiais. CoiupTH Ta BUII KUPHI
KHUCJIOTH SIK CTPYKTYPHI KOMIIOHEHTH JimiAiB. Hacuueni 1 HeHacu4ueH1 >KUpH1 KUCIOTH
IR Ta X Oy1o0Ba.

[TpocTi (IBOXKOMIIOHEHTHI) Jimigu. Bocku — ecTepu KXUPHUX KHUCIOT 1 BUIIUX
OJIHOATOMHUX cIUPTIB. 2Kupu Ta oii — ecTepu IIILIEPUITY Ta BULIUX KUPHUX KUCIIOT.
[epaminu — N-armiboBaHi TOXiAHI CPIHTO3UHY.

Cxnagni mimigu. Knacudikanis. @ocdominian: rainepodocdominian, ciHrominiam.
BynoBa, BiacTUBOCTI Ta poJib y JKMBHUX opraHizmax. HaliBaxnusilil npeacTaBHUKA
riikominiaiB. OcobmmBocTi OyaoBU, O1hiIbHI BAACTUBOCTI. [ MKOMIMIIN Y CKIadl y
KJIIITHHHUX MeMOpaH.

BiacTuBOCTI JMiAIB Ta X CTPYKTYPHHX KOMIIOHEHTIB. Peakii riipoiisy 3a pi3HHX
ymoB. Peakuii npuenHanHs. BukopucTaHHs peakiii NpUEAHAHHS Yy XapyoBIid
npomuciaoBocTi.  Peakuii  okucHenHs.  IlepokcuaHe — OKMCHEHHS  JIIMIIB.
depMeHTaTHBHE OKUCHEHHS )KUPHUX KHUCIIOT.

4.5. AHAJIITUYHA XIMISI

[Ipenmer 1 3aBHaHHS aHATITHYHOI Ximii. Micne aHaMITHYHOI XiMii y CHCTEMI
OPUPOAHUYMX HAyK. 3HAYEHHS AHAJITUYHOI XIMIi JUIsi PO3BUTKY HAayKH, TEXHIKH,
HApOJHOTO TOCIHOJIapCTBA, Y pO3B'SI3aHHI MPOOJEM OXOPOHU HABKOJIMIIHBOTO
cepe/loBUIIA. 3aBJlaHHS Cy4acHOI aHaJITUYHOI XIMIi: MiABUIIEHHS YYTJIMBOCTI Ta
crenudIYHOCTI peakKiliid, po3MIUPEeHHs Koia Cenu@IuHuX peakiliid, 3HIKCHHS Mex1
BUSIBJICHHS Ta ITIJIBUIIICHHS TOYHOCTI aHai3y, 3a0€3MeUeHHs] eKCIIPECHOCTI aHalli3y,
30KpeMa JIJIs1 KOHTPOJIIO SIKOCTI XIMIYHOI MPOAYKLIi Ta B €KOJIOTTYHOMY MOHITOPUHTY,
YIOCKOHAJIEHHST METOJIIB aHali3y 0e3 pyHHyBaHHS, TUCTAHIIMHOTO aHalli3y TOIIO.
HaliBaxnuBimi eranmd Ta CydacHI TEHJEHLII PO3BUTKY AaHAMITHYHOI XIMIi:
IHCTpyMEHTaJTI3allis, aBTOMAaTH3allis, MaTeMaTu3ars, KOMII'FOTepU3allis,
0araTOKOMIOHEHTHHUI aHaji3. BHECOK YKpaiHChKMX BUEHHMX Y PO3BUTOK aHAJIITUYHOI
ximii. OCHOBHI PO3/1JIM aHAITHYHOT X1Mii: IKICHUH 1 KUTbKICHUHN aHaJl13 HeOpTraHIYHUX
Ta OpraHiyHuX pe4yoBUH. OCHOBHI METOAM aHami3y: XIMI4HI Ta 1HCTPYMEHTAaJbHI
(b13uyni  Ta  ¢izuko—xiMiunHi). OCHOBHI THUNHM XIMIYHMX  peakilii, 110
BUKOPUCTOBYIOTBCS B XIMIYHOMY aHaji3l: KHCIOTHO-OCHOBHI, OKHCHO-BIJHOBHI,
OCa[KCHHSI, KOMIIJICKCOYTBOPEHHSI.

Texnika pobotu B 1abopaTopii aHATITHYHOI X1Mi1, MpaBUiia TEXHIKU Oe3meku. XiMiuH1
peakTuBU Ta ixHsA KBamiikauis. BuMoru A0 peakTHBIB, sIKI BUKOPHUCTOBYIOTh B
aHAITHYHIN XiMii. XiMIYHMIA TOCY, T1a00paTOpHE yCTaTKYBaHHS.

SxicHuii aHami3, WOro mpeaMeT Ta 3aBaaHHsA. HaykoBe Ta MpakTUYHE 3HAYCHHS
AKICHOTO aHaizy. Kimacudikariis MeToiB SIKICHOTO aHali3y: Makpo- (TpaMM-aHai3),
HaMIBMIKpO-  (CaHTUTpaM-aHali3), MIKpo- (MuUIrpamM-aHaii3), YJIbTPamiKpo-
(Mikporpam-aHai3) Ta cyOMmikpoaHai3 (HaHOTpaMaHami3).
MiKkpOKpHCTaTIOCKOMYHMNA Ta KPATUTMHHUN MeTo U aHaizy. Cyxuil 1 MOKpU METOIU
aHaizy.



AHamiTuuHl peakiii. SkicHl aHamiTU4H1 peakiii. TN aHATITUYHUX peakiid Ta
BuMmorn A0 HuX. CenekTuBHI Ta crnernudiyHi peakmii. Peakimii BuUsABICHHS,
BITOKpEMJICHHSI, MACKyBaHHs. 3araibHOAHATITUYHI peakKilii, rpynoBi Ta iHAUBITyadbH1
peakiiii. ['pynoBi peareHTH Ta BUMOTH J0 HUX. J[poOHUI Ta cUCTeMaTUYHUNA METOIU
a"anmizy. UyT/IMBICTh aHANITUYHUX pEaKUiid: BIAKPUBAHUN MIHIMyM 1 TpaHHYHA
KOHIIEHTpAIlii BU3HAYyBaHOI PEYOBMHM, TpaHUYHE PO3OABISIHHS  PO3UYHUHY,
MiHIMaJbHUM 00’€M TpaHMYHO po30aBiIeHOro po3uuHy. CrocoOu MiABHUILEHHS
YyTIUBOCTI SIKICHUX PEaKIIii.

Cucremn knacudikaiii KaTiOHIB HEOPraHIYHMX PEUYOBMH HA aAHAMITUYHI TPYyMU:
cynbdigaa, amoniauHo-(ochaTHa, KUCIOTHOITY)XKHA. AHaTITHYHA KiIacu]ikaris
KaTIOHIB 32 KHUCJOTHO-TYXHOI CHCTEMOIO Ta TMEpIOAMYHA CHUCTEMa XIMIYHUX
enemenTiB [[.I. MenzaeneeBa. 3araiibHa XapaKTepUCTHKA IIECTH aHATMITUYHUX TPYI
KaTioHIB. ['pymoBi peareHTH Ta XapaKTepH1 peakilii KaTioHiB. SkicHI peakiiii Ta
OCHOBHI XIMIYHI BJIaCTHUBOCTI KaTIOHIB: 3IaTHICTH JO KUCJIOTHO-OCHOBHOI Ta OKHUCHO-
BITHOBHOI B3a€MOJlli, /10 peakiiii KOMIUIEKCOyTBOpeHHs. BmiuB cepenoBuia Ha
HaIpPsMOK XIMIYHOTO MepeTBOpEeHHs. Poib peakiiii ocajkeHHs Ta BITOKPEMJICHHS B
CHCTEMaTUYHOMY aHamisi CYMIII KaT1OHIB. 3acTocyBaHHA  peakuUii
KOMILJIEKCOYTBOPEHHS B SIKICHOMY aHali3i. Peakiiii MacKyBaHHS Ta JeMacKyBaHHS.
Knacudikamis aHIOHIB Ha aHAIITUYHI TPynH. 3arajbHa XapaKTepUCTUKA TPhOX
aHAMITUYHUX TPyl aHioHiB. ['pynoBi peareHTU. AHIOHHU-OKMCHUKH Ta AaHIOHU-
BIIHOBHUKH. JIpoOHUI MeToa aHamii3y cyMilll aHiOHIB. Poib peakiiii ocaJKeHHs,
KOMILJIEKCOYTBOPEHHS Ta OKUCHEHHSI-BITHOBJICHHSI JIJIs1 PO3/IUIEHHS CyMIIIli aHIOHIB.
AHani3 Ccyxol pPEe4YOBHHM: MHIATOTYBaHHS CyXOi PEYOBMHHM 1O SIKICHOTO aHam3y —
nepeBesieHHs ii y po3unH. CucTeMaTUYHUN METO]T aHaJII3y PO3UMHY CYyXO0l pEYOBUHHU.
XiMi4Ha piBHOBAra y po34mHax CIa0KUX Ta CHJIBHUX €JIEKTPOJIITIB.

3aKoH 1li Mac — TEOPETHYHA OCHOBA XIMIYHOro aHanizy. OOOpoTHI Ta HEOOOPOTHI
peaxiii. 3acTocyBaHHs 3aKOHY i1 Mac 10 00OPOTHHX MPOIIECIB Y XIMIYHOMY aHai3i.
XimiyHa piBHOBara. KoHcTaHTa XiMI4YHOT pIBHOBAaru. 3MilI€HHs] XIMIYHOI pIBHOBArH.
[Mpunmun Jle Illatenbe. OCHOBHI MOJOXEHHS TEOPii €IEKTPONITHYHOI HCOIAIL].
[Iporecu enekTpoaITUYHOT AucoIiamii Ta HoHizalli. CHibHI Ta CcIa0Ki €JIEKTPOJITH.
3acTocyBaHHS 3aKOHY Jii Mac 70 TPOIECIB EIEKTPOJTITUYHOI HOHI3aIlli Ci1abKux
eqekTpomiTiB. PiBHOBara B po3umHax cia0kux —enektpomitiB.  KoHcraHTa
€JIEKTPOJITUYHOI HMOHI3allll Ta CTYNIHb €JIEKTPOJITUYHOI HMOHI3alli 1 3B’SI30K MIXK
HUMH. 3akoH pos0aBmsHHa OcTBanbaa. 3aJeKHICTh CTYNEHS WOHI3aImii Bif
KOHLIEHTpAIlli eJeKTPOIITy Ta Temneparypu. OOYHMCIEHHsS CTyneHs MHoHi3auli Ta
KOHCTAaHTH HOHI3aIlli CIIAOKUX eJIEKTPOdITIB. YMOBU 3MIIICHHS HOHHOI PIBHOBArHW.
BmiivB ogHOMIMEHHUX HMOHIB. 3aCTOCYBaHHS 3aKOHY Jii Mac 0 PO3YMHIB CHJIbHUX
eJeKTPOoiTiB. OCHOBHI TIOJIOKEHHS TEOPii CHIIBHUX €JIeKTPoJIiTiB. EnexTpocrarnuna
B3aeMOIist Mixk ffoHamu. Monna cuna posunny. AktuBHicTb. KoedillieHT akTHBHOCTI.
OOuncieHHs WOHHOI CHJIM PO3YMHY Ta AaKTUBHOCTI HOHIB. TepMoJMHaMiuHa Ta
aHAJIITUYHA KOHCTAHTa MOHI3ar].

BydepHi cucremu Ta iXHE BUKOPUCTAHHS Yy aHAIITUYHINA XiMii. 3aCTOCYBAHHS 3aKOHY
Jii Mac 10 000POTHOTO TIPOIIECY HOHI3aIlli BOIH. Nonnuii no0yTok Boju. BonneBuit
noka3zHuk pH. KucnotHo-ocHoBHa piBHOBara. IlopiBHsIbHA XapaKTEPUCTHKA CHIIA
KHUCIIOT Ta OCHOB. CHITBbHI Ta CJIa0Ki KHCJIOTH Ta OCHOBU. OOYHMCIICHHS] KOHIICHTpAITii



ronie H" ta OH", a Takoxx pH Ta pOH y po3unHax cilabOKMX KHCIOT Ta OCHOB.
O6uncnenns pH B po3unHax cnabkux 6araTOOCHOBHHMX KHCJIOT. KHCIIOTHO-OCHOBHI
peakuii B aHamiTH4HiM Ximii. CyudacHi ysBICHHS MpPO KHUCIOTH Ta OCHOBH. Teopii
Appeniyca, bpencrena — Jloypi, JIstoica. [IoHATTS Ipo cHIpsiKeH1 KUCIIOTH Ta OCHOBH.
Bydepni cucremu Ta ixHs posb B aHaiizi. Tunu OypepHux cucTeM Ta MEXaHi3M ix ii.
E€mHicTh Oydepuux cucrem. O6uucinenns pH 6ydepHux po3unHiB.

["ipomi3 comneit Ta 1oro BUKOPUCTAHHA y aHATITUYHIN XiMii. 3aCTOCYBaHHS 3aKOHY i1
Mac 710 MPOIIECIB Tiapoiiizy. MexaHi3M Tiapoii3y coel sk pe3yabTaT HoJIsipu3aliiifHol
B3a€EMOJIIi 1X HWOHIB 3 TiApaTHOW 00070HKO0. CTymiHb Ta KOHCTAHTA TiIPOJIi3Yy.
Busenenns ¢opmMyn nis 00UMCICHHS CTYNEHs Ta KOHCTAHTH TiApoi3y, a Takox pH
PO3YMHIB COJIEH, IO TIAPOI3YIOTh. 3aJEKHICTh KOHCTAHTU TIAPOJI3Y 1 CTYIEHS
TiAPOII3y BiJl KOHCTAHTH MOHI3AIlli KUCIOT Ta OCHOB — MPOAYKTIB T1APOITI3Y, a TAKOXK
BiJl Temrmeparypu Ta po30aBisiHHS po3uuHy coii. [locuinenHs Ta mnocnabieHHs
rigponizy. Ponb mporeciB ripofizy B SKICHOMY aHaili3l JUisl BHSBJICHHS Ta
BIJIOKpEeMJICHHSI MOHIB. Poib mporieciB rifiposidy B KIUIBKICHOMY aHami3l s
IPaBIMETPUYIHOTO, TATPUMETPUUHOTO Ta (POTOMETPUYHOTO BU3HAYCHHSI KOMIIOHEHTIB
pPEYOBUHM. 3aCTOCYBaHHS 3aKOHY Jii Mac 10 mpoueciB ampoTepHOCTi. AMpOTEpHI
rigpokcuu. Teopist amdorepHocTi. PiBHOBaXkHI mporiecu B po3urHax amM(pOTEpHHUX
rigpokcuiB. KoHcTanTu HoHizamii amM@poOTepHHX TiAPOKCHIIB. BuKopucTaHHA
amM(pOTEPHOCTI B AKICHOMY Ta KUJIbKICHOMY aHali31.

KoMmnekcoyTBopeHHss B aHami3l.  3arajbHa  XapaKTepUCTUKA  peakuii
KOMIUIEKCOYTBOpeHHs. bynoBa Ta HOMEHKIaTypa KOMIUIEKCHUX crnoiyk. Ilpupona
XIMIYHOTO 3B’SI3Ky B KOMIUJIEKCHUX CIIOJyKax. PIBHOBaXKHI MPOLIECH y PO3YMHAX
KOMILJIEKCHMX pe4yoBUH. EnexTponiTuyHa gucoriaifiss KOMIUIEKCHUX CITOJIYK.
CryninyacTa HoHi3alisi KOMIJIEKCHUX CIIOYK. 3arajbHa Ta CTYyHIHYAacTlI KOHCTAHTH
HoH13aIlli KOMIUIEKCHUX CrnoidyK. KOHCTaHTa HECTIMKOCTI Ta KOHCTAHTa CTIHKOCTI
KOMITJIEKCHUX cTIONyK. OOUYUCIICHHS KOHIIEHTpaIlii TPOyKTIB HOHI3aI1lii KOMITJIEKCHUX
CIONTYK, BUXOJSIYM 3 iX KOHCTaHT HECTIHKOCTi. PyilHyBaHHS KOMIUIEKCHHX CIIONYK.
BukopucranHs KOMIUIEKCHHX CHOJIYK Y SKICHOMY aHaji3l Juisi BUSBJICHHS,
MAacKyBaHHSl Ta BIJIOKPEMJICHHS CIONYyK. BUKOpHUCTaHHS KOMIUIEKCHUX CIIOIYK B
KUIbKICHOMY aHai31 TUISt IPaBIMETPUYHOTO, TUTPUMETPUYHOTO Ta
(OTOKOJIOPUMETPUYHOTO BU3HAYECHHSI peyoBHH. OpraHiuyHl peareHTH B aHATITUYHIN
XiMIi, iXHS KJacu@ikalis Ta 3aCTOCYBaHHS B aHaJ131.

XiMi4Ha piBHOBAra B reTepoOreHH1i CUCTeM1 MaJIOPO3YMHHUHN €EKTPOJIIT — HACUYCHHIM
po3umH. Peakilii ocaakeHHs Ta pO3UMHEHHs ocaliB. Po3unHHICTh enekTponiTiB. JloOpe
PO3YHHHI Ta MaJTOPO3YHHHI exekTponith. ['eTeporeHHi piBHoBary. FoHHa piBHOBara y
BOJHUX PO3YMHAX MAaJOPO3UYMHHHUX EJIEKTPOJITIB MDK TBEpaow ¢azow (ocaaoMm
MaJIOPO3UYMHHOTO E€JIEKTPOdITY) Ta HACMUYEHUM PO3YMHOM ILHOTO MaJOPO3YHMHHOIO
enexTpomity. JloOyrok poszunnHHOCcTi (/IP). OOGuucnenHs A00yTKYy PO3YHMHHOCTI
MaJIOPO3YMHHOTO €JIEKTPOIITY, BUXOISAUH 13 BIIOMOI HOTO pO3UyMHHOCTI. OOUUCIECHHS
PO3UHMHHOCTI MAJIOPO3UYUHHOTO EJIEKTPOIITY 3a HOro J00yTKOM pO34MHHOCTI. Bruus
OJIHOMMEHHHUX HOHIB Ha PO3UYMHHICTb. [[paBuio 100yTKY pO3UYMHHOCTI Ta OOMEKEHHS
roro 3actocyBanHs. J[00yTok aktuBHOCTI. ConboBuii edekT. [IpoOHe ocamKeHHs,
MEepPEeBEICHHS OJHUX MAaJOPO3UYMHHUX EJEKTPONITIB Yy 1HIN. PO3YHMHHICTh
MaJIOPO3UMHHUX E€JIEKTPOJIITIB y BOJAI Ta Y BOJHUX PO3UMHAX CHIIBHHUX €JIEKTPOJITIB.



PO34nHHICTD MaJOPO3YMHHUX EJIEKTPOdITIB Yy KUCIOTaX. BIulMB Ha pO3YMHHICTH
MaJOPO3YMHHUX PEUOBHMH PEAKI KOMIUIEKCOYTBOPEHHS Ta OKHCHO-BITHOBHUX
MPOIIECIB 32 YUACTIO MAJIOPO3YMHHOTO E€IEKTPOTITY. 3B’ SI30K TOOYTKY PO3UMHHOCTI 3
KOHCTaHTOIO0 HECTIMKOCTI KOMIUIEKCHOI CIIOJYKH, B SIKYy MEpPEBEId MalOpO3UYMHHUN
enexTpomiT. Ocamkerns. [ToBHOTa ocamkeHHs Ta (aKTOPH, 110 BIUIMBAIOTh HA HET:
PO3YMHHICT, PEYOBUHH, KUIBKICTh Ta MpUpOJa OcaJKyBauda, MoHHa cwia Ta pH
po3unHy. JI[pobHe ocamkenHs. [lepeBeneHHsT OTHUX MAJIOPO3YMHHHUX €ICKTPOJITIB B
1HIII Ta HOTO0 BUKOPUCTAHHS B IKICHOMY Ta KUIbKICHOMY aHaJIi3l.

Penoxc-peakmii B anamizi. CyTHICTh OKHCHO-BITHOBHHX TpoIeciB. OKHCHUKH Ta
BimHOBHUKH. CriocoOu CKIaJaHHs PIBHSHb OKHCHO-BIAHOBHHX pEaKIliii: METON
CJIEKTPOHHOTO OallaHCy Ta METOJl EJIEKTPOHHO-MOHHHMX pIBHSHb HamiBpeakIlii.
CranmapTHi €JEKTPOAHI Ta OKHCHO-BITHOBHI MOTEHIIANH, iX XapaKTepUCTHKa Ta
Meroau Bu3HaueHHs. PiBHsHHS HepHcra. KoHcTanTa piBHOBaru OKMCHO-BIJTHOBHOTO
IpoIieCy Ta 1i 3B’SI30K 31 CTAHAAPTHUMHU OKMCHO-BITHOBHUMHU MOTEHIIIaJlaMU OKHCHUKA
Ta BIJHOBHUKA. BHUKOpUCTAHHS OKMCHO-BITHOBHUX IOTEHIIATIB JJI BU3HAYCHHS
(0OuMCIIeHHS) HAPSIMKY OKHMCHO-BIIHOBHHUX peakiiii. PakTopu, 110 BIUIMBAIOTh Ha
BEJIMYMHY OKHCHO-BIIHOBHUX NOTEHIliaNIB: HOHHA CHIIy po3uuHy, pH po3uuny,
KOHIIEHTpAIlisi OKMCHEHOI Ta BIJHOBJIECHOI (OpM penokc-napu. BrumB peaxiiiid
OCaKCHHSI Ta KOMILJIEKCOYTBOPEHHS 32 YYacTIO OKMCHUKAa YM BIJHOBHHMKA Ha
HAIMpPsIMOK OKHMCHO-BIJIHOBHO1 peakilii. BUKOpuCTaHHS OKMCHO-BIIHOBHHMX PEAKIIi y
SAKICHOMY Ta KUIbKICHOMY aHaJi31.

AHami3 NpUPOJIHUX, TEXHIYHUX MaTepiajiB Ta MPUPOAHUX 00’ €KTiB. MOHITOPUHT
CTaHy HaBKOJMIIHLOTO CEpe/loBUINA. AHali3 METaliB Ta CIUIaBiB. BukopucranHs
SKICHUX PEaKIii Il BUSBJICHHS BaXXKMX METAJIB Ta JCIKUX aHIOHIB — TOKCHYHHUX
KOMIIOHEHTIB — Yy Opra”idyHMX Ta HEOPTraHiYHUX O00'€KTax HaBKOJIHIIHBOTO
cepenoBuila. Poip XIMIYHOTO aHami3y Jisi MOHITOPUHTY CTaHy HAaBKOJIUIIHBOIO
CEPEIOBHUIIA: Y MPOIIEC] KOHTPOIIO CTYIEHS 3a0pyIHEHOCTI TIOBITPSI, BOJU Ta TPYHTY
I11]T BIUTUBOM JTFOJICHKOI JISITIbHOCTI.

[TpuHIMTIN KUTBKICHOTO aHai3y. MeTposioriyHi OCHOBU aHalmiTU4YHOI Ximii. [Ipeamer,
3aBJaHHS Ta METOJAW KIJIbKICHOIO aHaii3y, MOro HAyKOBE 1 MPAKTUYHE 3HAYCHHS.
Texuiunnii KOHTpodb. JlepxkaBHi cranmaptu. CydacHa kiacu@ikaiis METOiB
KUIBKICHOTO  aHamizy. XIMIYHI METOJIM aHami3dy, IXHS KiIacudikamis Ta
xapakTepucThka. Bumorn a0 ximiuHoi peakiii. OCHOBHI CTajii XIMIYHOTO aHami3y.
Bubip merony ananizy. Bigbip npobu peuoBuHU, MIATOTOBKA 10 aHamizy. [loxuOku
KUTBKICHOTO aHaIi3y: CUCTEMAaTH4H1, BUTIAJKOB1, a0COIIOTHI, BiIHOCHI. CTaTUCTUYHA
00poOKa pe3ynpTaTiB KUTbKICHOTO aHali3Yy.

I'paBimMeTpuunuii anami3z. CyTHICTh TPaBIMETPUYHOrO (BaroBOrO) aHalizy, Taiysi
3aCTOCYBaHHS, OOMEXeHHs 3actocyBaHHs. OCHOBHI cTafii Ta  omepartii
TPaBIMETPUYHOTO aHai3y. AHAIITHYHI Tepe3W Ta 3BaXyBaHHS Ha HuX. lligroroBka
pedyoBuHM st aHanmizy. Cepennst mpo6a. BuOip naBaxkku. Bubip ocamxyBaua Ta
BUMOTH 110 Hhoro. Omepartisi ocajpkenHs. OcaakyBaHa Ta TpaBiMeTpUyHa (Barosa)
dbopmu ocany. Bumoru 1o ocany. Kpurtepii mpakTMuHOi HEPO3UYMHHOCTI 0caay. Y MOBU
OTPUMAaHHSI YACTUX OCAJlIB. YMOBH OCAKEHHSI KPUCTAJIIYHUX Ta aMOPPHUX OCaiB.
[ToBHOTa OcakeHHs 1 hakTopH, 110 BILUIMBAaOTh Ha Hel. [Iporiecu, 1o npu3BoAsSTh 10
3a0pynHeHHs ocaniB. CmiBocamkeHHsS (amcopOrisi, OKIIO31s, MICIS OCAIHKCHHS).



dinpTpyBaHHS Ta TMPOMHUBAHHS OCaAIB METOJOM JeKaHTtamii. DuibTpu s
rpaBiMETpUYHOTO aHamizy. BuOip mpommuBHOi pinuuu. IlepeBedeHHs ocamKyBaHOI
dopmMu y rpaBiMeTpuuHy (BaroBy). BucymryBaHHS Ta MpO>KapIOBaHHS OCaIiB.
OOuucneHHs B TpaBiMeTpuyHOMY MeToal. ['paBimeTpuuHuit ¢akrop (dhaxkTop
nepepaxysky). [Ipuaman moxubok. TouHiCTh rpaBiMeTpuYHOTO aHami3y. [lepeBaru ta
HEJIOJIIKY TPaBIMETPUYHOTO METOAY. 3aCTOCYBAaHHS IPABIMETPUYHOIO aHATI3Y B XIMil,
010710T11, €KOJIOTIi TOIIO.

TutpumeTpuunuii a”amiz. MeToJ KHCIOTHO-OCHOBHOTO THUTPYBaHHS (METO
HelTpanizanii). TuTpuMeTpruuHuil aHami3 K pi3HOBUA 00’ eMHOro aHaiizy. CyTHICTh
TUTPUMETPUUHOTO aHami3y. [lepeBaru Ta oomexxeHHsa metony. Bumoru no peakiiii y
TUTPUMETPUYHOMY  aHami3l. KoHIeHTpaiiss poO34MHIB:  MOJSpHA, MOJISIpHA
KOHIICHTpAIlisl €KBIBAJICHTY, TUTP. THUTp PO3UMHY 3a BHU3HAUYBAHOIO PEYOBHHOIO.
Mipnuit nocya. BumiptoBanns 06’eMiB po3uuHiB. CTaHIapTHI Ta CTaHIApTU30BaHI
po3unHU. BuxigHi pedyoBMHHM Ta BHUMOTH A0 HUX. PO34MHM 3 MPUTOTOBAHUM Ta
BCTAHOBJICHUM TUTPOM. [IpUroTyBaHHS PpO3YMHIB 3 HABaXKH, 3 OUIBII
KOHIICHTpOBaHUX po3umHiB. @DikcaHanu. Omnepauis TuTpyBaHHa. Crocobu
TUTPYBaHHS: TMPSME TUTPYBAHHS, 3BOPOTHE TUTPYBAaHHS (METOJ 3aJMINKIB) Ta METOJ
3aminieHHs. [Ipuitomu TUTpyBaHHS: METO/I MINETKYBAHHS Ta METOJ1 OKPEMUX HaBaXKOK.
Touka ekBIBaJEHTHOCTI. 3aKOH ekBiBaJeHTIB. (Crnocodu (IKCyBaHHS TOYKHU
€KB1BaJICHTHOCTI. Inukaropu. Kinmennp  TUTpyBaHHS. OO0uuciieHHd B
TUTpUMETpUYHOMY aHami3l. Kiacudikamis METOIIB TUTPUMETPUYHOTO aHaNI3y 3a
TUIIOM pEeaxiiii, 10 JEeKUTh B OCHOBI TUTpyBaHHs. CyTHICTh METOAY HEWTpaizallii,
OCHOBHa XIMIYHa peakulis MeToxy. AuumauMmerpis, ankamimerpis. CTaHaapTHI Ta
cTaHAapTu3oBaHi po3unHu. Buximui peuoBunu. Kpusi turpyBanHs. CtpubOok
3HaueHHs pH Ha kpuBiit TuTpyBaHHs. Touka ekBiBaJIeHTHOCTI. CriocoOu (ikcyBaHHS
TOUKH eKkBiBaJieHTHOCTI. KiHIeBa Touka TUuTpyBaHHA. [HANKATOPH METOTY KHUCIOTHO-
OCHOBHOTO TUTpyBaHHS. Teopii iHAMKATOpiB: WOHHA, XpoModOpMHA, HOHHO-
xpoMoopmHa. [nrepBan nepexony (II1) inaukaropa. [lokasHuk nepexoy iHAuKaTopa
pK, nokasznuk tutpyBaHHs pT iHmukatopa. [lomumnka inaukatopa. HaiiBaxnusinm
1HAMKATOPH, 110 3aCTOCOBYIOTh Yy XiMiuHOMY aHami3l. [lomunka turpyBanHsa. Kpusi
TUTPYBaHHS: po3paxyHKu 3MiHM pH B X071 TUTpYBaHHS CHUJIBHOI KHUCIOTH CHIIBHOIO
OCHOBOIO, CJTA0KOT KMUCIIOTH CUIIBHOIO OCHOBOIO, CJIA0KOT OCHOBH CHUJIBHOIO KHCIIOTOIO.
Oco0auBOCTI KpUBUX TUTPYBAHHA Y PI3HUX BUNAAKax. TUTpyBaHHs 0AaraTOOCHOBHUX
KUCIIOT. TUTpyBaHHS COJ€H, IO TIAPONI3YIOTh y po3uuHi. [lpunmmnu Bubopy
IHAMKATOpa TMiJ 4Yac TUTPYBAaHHS OCHOB, KHUCIOT Ta COJIeH, IO TIAPOTI3YIOTh.
3acTocyBaHHS KUCJIOTHO-OCHOBHOTO TUTPYBAaHHS B XiMmii, 010J10T1i, €KOJIOTIi.

Meroaun OKHCHO-BIJJHOBHOTO TUTPYBaHHS (MmeToau pEeIOKCUMETPIT).
[lepmanranaToMeTpiss Ta MOJOMETpis. 3arajibHa XapaKTEpUCTHUKA METOJIB OKHUCHO-
BIJIHOBHOTO TUTPYBaHHS, 1X Kiacudikamis. OKUCHO-BITHOBHI peakiiii, mpuaaTHI JJis
TUTPUMETPUYHOTO (00'eMHOro) anamizy. KoHcTaHTa piBHOBarM OKMCHO-BIJTHOBHOT
peaxiii. EkBiBaJeHT OKMCHUKA Ta BiTHOBHUKA. 3MiHA OKMCHO-BITHOBHOTO IMOTEHITIATY
CHUCTEMHU B MpOIECl TUTPYBaHHs Ta oro oduucineHHs. KpuBi TUTpyBaHHS Ta iXHS
nobynoBa. Ctpubok KpuBOI TUTpyBaHHS. Touka ekBiBajdeHTHOCTI. OOuncieHHS
PEIOKC-TIOTEHIlIaly CHUCTEMHU B TOUIll EKBIBAJICHTHOCTI. @DIKCyBaHHS TOYKH
eKBiBaJeHTHOCTI. Pemokc-iHmukaTopu. IHTepBanm mnepexomy peaoKC-1HIMKATOPIB.



[Toka3Huk TUTPYBaHHS peIOKC-1HANKATOPIB. [Tomunku TUTPYBAHHS.
[Tepmanranatometpis. CyTHICTP METOYy Ta MOro 3arajbHa xapakTepuctuka. Kamii
NEepMaHTaHAT SK OKHUCHUK, WOTO OKHCHI BJIACTHUBOCTI B 3ajexkHocTi Bim pH
cepenoBuilla. TuTpyBaHHS Kajiii [EepMaHraHaTOM Yy KHCIOMY CEpEeIOBHIIIL.
[IpurotyBaHHs CTaHAAPTHOTO PO3UYMHY OKCajJaTHOiI KHUCIOTU. [lpuroryBaHHS
CTaHAApTU30BAaHOTO PO3YMHY Kallii MepMaHraHaTy Ta BCTAHOBJIEHHS MOTo TUTPY.
[Mpukmagu BU3HAYEHb YMICTY BIJIHOBHUKIB METOJIOM IE€pPMaHraHATOMETPIi:
BU3HAYCHHS BMicTy HoHiB Fe?*, Bu3HaueHHs BMicTy rigporenmnepokcuy. Homomerpis.
CyTHICTh METO/Y, YMOBHU Ta MEXI1 3acTocyBaHHs. PoOoui Ta JOMOMIKHUN PO3UMHHU.
CranmaptHi po3unHu. Buxinni pedoBunu. Kpoxmanp sk cnenu@iuHui 1HIUKATOP.
[Tpuknaan BU3HAYEHHS] BMICTY OKMCHHKIB, KOHIIEHTPOBAHUX KUCJIOT Ta BIIHOBHHKIB.
Oco61MBOCTI BU3HaYeHHs ymicTy HoHiB CU** B po3uuHi.

MeTtonu oOcCaJyKeHHsT B TUTPUMETPUYHOMY aHami3l. TeopeTHyHi OCHOBH METOJIIB
OCa/KEHHA, iXHA Kilacudikamis: MepKypoMmeTpia Ta apreHTtomeTpis. Crocolu
(biKCyBaHHS TOYKH €KBIBaJIGHTHOCTI, Oe3iHAuKaTopHi Metoau. Merox Mopa
(aprenromertpis), metoa @osbrapaa, Merog PasiHca: cepeIoBUILE, IHIUKATOPH, TIPSIME
Ta 3BOPOTHE TUTpyBaHHA. Po0Ooui Ta BUXIAHI PEYOBUHU METOJIB BHU3HAYCHHS
rajioreHii-anioHiB. Kpusi TUTpyBaHHs, iXH1 po3paxyHKu. DakTopu, 110 BILTMBAIOTH HA
BEJIMUMHY CTpHOKa KPUBOI TUTPYBaHHA. ['amy3i 3aCTOCYBaHHS METO/IIB OCAKCHHSI B
TUTPUMETPUUHOMY aHAIi31.

MeTonu KOMIUIEKCOYTBOPEHHSI B TUTPUMETPUUHOMY aHaii3l. KoMIiiekcoHomeTpis.
Komnnekconu. TeopeTnyHi OCHOBU METO/[IB KOMIUIEKCOHOMETPIi. DIKCyBaHHS TOUKU
€KBIBaJEHTHOCTI. MeTaJoXpoOMHI 1HAMKATOPH, TEOPETUYHE OOIPYHTYBaHHS iX
3actocyBaHHs. ['amy3i 3acTocyBaHHS METOJIB KoMmruiekcoHoMeTpii. [lpuknaau
3aCTOCYBAHHS METOly KOMIUIEKCOHOMETPIi: BU3HAYEHHS TBEPAOCTI BOJIU, BU3HAUYECHHS
Kasnbiiito Ta Marsito y BOAHIM BUTSIKIN 3 TPYHTY.

®i3uKO0-XIMIYHI METOJIW aHaji3y. 3arajibHa XapaKTepUCTUKA METOMAIB, iXHSA
kiacugikamig. YyTauBICTh, CENEKTUBHICTh, BIITBOPIOBAHICTh PE3YyJbTATIB aHAIIZY
IHCTpYMEHTAIbHUMH MeTo/laMd. CrlocoOM BHU3HAYEHHS BMICTY KOMITOHEHTIB: METO/]T
NOpiBHSHHS  (METOA CTaHAAPTIB), METOJ KaliOpyBaibHOro rpadika, METON
aHAMTHYHUX (PaKkTOpiB. 3HAUCHHS IHCTPYMEHTAIBHUX METO/IIB aHAJI3y B CY4aCHOMY
BUPOOHUIITBI, HAYKOBUX JOCIIPKCHHSIX, €KOJIOTITYHOMY MOHITOPHHTY.

OnTuuni Meroau a"anizy. @otomertpis. Knacugikanis onTHYHUX METOJIIB aHAMI3y 3a
TUTIOM  B3a€EMOJII  PEYOBHMH 3  CJIEKTPOMArHITHUM  BUIIPOMIHIOBAHHSIM.
EnextpomaruitHuii criektp. CHeKTpu MOTJIMHAHHS Ta BUIPOMIHIOBaHHS. ATOMHI 1
MOJICKYJIIPHI CIIEKTPU, iXHE BHUKOPUCTAHHA B XiMmii. DOTOMETpUYHI METOAM SIK
PI3HOBHJ ONTHUYHHUX MeToHIB. DOTOMETpUYHUN aHali3, MOro TEOPETUYHI OCHOBH.
[lornuuanus cBiTia po3urHamMH. 3aK0H cBiTiHomnoriauHaHHs byrepa-JlamOepra-bepa.
OnTuyHa rycTuHa po3unHy. MonspHUil KOedIli€HT CBITIONOTIMHAHHS. 3aJIeKHICTh
NOTJIMHAHHS B1J TOBXUHU XBWIl. OCHOBHI KpUTEpli BUKOPUCTAHHS 3aKOHY CBITJIO-
MOTJIMHAHHS, TPUYUHA BIAXUJIEHHS BiJ 3aKOHY. MeTOoau BUMIPIOBAHHS MOTJIMHAHHS
cBiTna. MoHoxpoMatuyHe  BumpomiHioBaHHs.  CBiTioduibTpu.  BisyanbHa
kojopuMeTpisi. CyTHICTh KOJOPUMETPUYHOTO METONy. METoN CTaHmapTHUX CeEpii.
Meton BupiBHIOBaHHSA. MeTo po30aBisiHHSA. CXeMU KOJOPUMETPUYHUX MPUIIAJIIB.
®dotometpiss 1 crnektpodorometpis. CyTHICTH MeTOAIB. UyTiHMBICTH Ta TOYHICTH



MetoaiB. OcHOBHI Tunu criektpodoromerpiB. JudepeHuiitHi (HOTOKOIOPUMETPH.
[TpaBuna pobotu Ha ¢orokonopumerpi. Bubip kioBer Ta cBiTiaodinbTpiB. Merton
kamiopyBanbHoro rpadika. Ilomym’sna ¢orometpia. CytHicTh Meromy. Cxema
HOJIyM SIHOTO CIIEKTpO(OoTOMETpa. 3araibHa XapaKTEPUCTUKA METOAUKHU IIPOBEIECHHS
aHanizy. BukopuctanHs MeToy JUIsl aHaJi3y XIMIYHUX Ta 01010T1YHUX 00’ €KTIB.
EnexrpoximiuHi METOI! aHamizy. [ToTeHioMeTprIHE TUTPYBaHHS.
[ToreHuioMeTpuYHU aHami3: TMpsMa TOTCHIIIOMETPiss Ta TOTEHIIOMETPUYHE
TuTpyBaHHsA. CyTHICTh Ta TEOPETHYHI OCHOBH IOTEHIIOMETPUYHOTO TUTPYBAHHS.
[HIMKATOPHI €NEeKTPOIU Ta EIEKTPOAU MOPIBHAHHS, X Tunu. EnekTponu nepmoro ta
JPYroro pojy: METaliuHWi, BOJHEBMH, KaJOMENbHWil, XIOpHA-CpiOHMIL. MoH-
CEJIEKTHBHI elekTpoau. CxemMa YCTaHOBKHM JUIsl MOTEHLIOMETPUYHOIO TUTPYBaHHS.
3aJIe)KHICTh €IEKTPOTHOTO MOTEHITIATy Bl KOHIIEHTpAIlii HOHIB, 110 BU3HAYAIOTHCA.
Kpui TtutpyBanHsa, ix moOyaoBa. CTpuOOK NOTEHINATy Ha KpHUBIA THUTPYBaHHS.
®dikcyBaHHS TOYKH EKBIBAJICHTHOCTI. BH3HAaYeHHS BMICTY KHCJIOTH YW OCHOBHU B
pPO3YMHI METOJIOM TNOTEHLIOMETPUYHOIO THUTPYBaHHS. |HIMKATOpPHI EJIEKTpOAU B
KHCJIOTHO-OCHOBHOMY TUTPYBaHH1 METOJIOM MTOTEHIIOMETPIi: CKIISTHUHM, XIHT1JPOHHUH.
Busnauennss pH po3unHy 3a pomomororw KHoHomeTpa. 3miHa pH B mporuect
TUTpyBaHHs. ['padiuHe BHU3HAYEHHS TOYKM EKBIBAJICHTHOCTI: IHTETpaJibHI Ta
mudepeHuiadbHl  KpUBlI  TUTPYBaHHS. KoHnykromeTpuuHe  THUTpPYBaHHS,
aMIIepOMETPUYHE TUTPYBAaHHS, MOJAporpadiss — 3arajbHa XapaKTEpUCTHKA METO/IIB.
[Tpuknaan 3acTOCYBaHHS B aHAMI3L.

Metoau MackyBaHHS, KOHLEHTPYBaHHS Ta pO3AUIEHHSA. MacKyBaHHA, Tpynu
MacCKYyIOUHX pEYOBUH, IeMacKyBaHHs. Di3uK0-X1IMIYHI OCHOBU METO/IIB PO3LICHHS Ta
KOHIeHTpyBaHHsA. OcayKeHHsS 1 CIIBOCQ)KeHHS. EKCTpakilis — OCHOBHI 3aKOHH,
KUIBKICHI XapaKTePUCTUKHU, EKCTpPareHTd, NpuKiIaaum 3actocyBanHs. CopOrmis —
MEXaHi13M, OCHOBHI 3aKOHH, KIJbKICHI XapaKT€pUCTHUKHU, OCHOBHI THUIIU COpPOEHTIB,
NPUKIIAU 3aCTOCYBaHHS.

4.6. PIBUYHA XIMIA

XiMiuHa TepMoauHaMika. TepMoauHaMika pIBHOBaKHUX MpolieciB. TepMoIMHaMiuH1
napameTpu Ta Tnpoinecu. PoboTra po3mMpeHHs iAeaqbHOrO Ta3dy B PI3HHX
TEPMOJUHAMIYHUX  MpoOIecax:  130XOpPHOMY,  1300apHOMY,  130T€pPMIYHOMY,
afiabatuyHomMy. OCHOBU MOJIEKYJISIPHO-KIHETUYHOT Teopii ra3iB. TemioeMHICTh Ta3iB.
MonbHa Ta muTtomMa TerioeMHOCTI. [lificHa Ta cepelHs BEITWYMHU TETUIOEMHOCTI.
TennoeMHICTh TIpU cTalioMy 00'eéMi Ta CTAJIOMY THUCKY. TeIMJIOEMHICTh. 3aleKHICTh
TEIMJIOEMHOCTI BiJl TEMIIEPATypH.

[lepmmii 3akoH TepMOAUMHAMIKH: (OpMyJIOBaHHS, MATEeMAaTHYHUNA  anapar;
3aCTOCYBAHHS I XapaKTEPUCTUKH TMPOLECIB PO3LIMPEHHS 11€aJbHOro Trasy.
TepmoxiMiuHi cuMBoJIM Ta piBHSHHSA. 3akoH ['ecca. Hacmigkm 3akony ['ecca.
TennoBuii edekT xiMiyHOT peakiii. TemnoTa yTBOpeHHs, TEIUIOTa 3ropaHHs. ATOMHA
TeryioTa yrBopeHHs. Enepris ximiuHoro 3B’sa3Ky. Temiora po3dynHEHHs 1 TiapaTartii
pPEYOBHMH, TeIUloTa HeWTpamizauii 1 aucorianii. EHepriss KpucTamiyHOi pEelIiTKH.
Enepretnuni 3MiHM MpU arperaTHUX IepeTBOpeHHsX. 3B’s30Kk 3 [-M 3akoHOM
TEPMOIUHAMIKH.



Hpyruii ta Tperiii 3akoHW TepmoauHaMmiku. KoedimieHT kopucCHOi il TemiaoBoOi
mammHd. Extpomisa. PiBusuua bonsimana. ExaTtpomnis sik xapaktepuctuka 6e3manas
cucteMd. BusHaueHHS eHTpomii B pPI3HUX TEPMOJUHAMIYHHUX  IpOLEcax.
Craructuunuit xapakrep II-ro 3akoHy TepMOAMHAMIKH.

Hampsm tepmoaunamiyaux mporieciB. TepMoauHaMiuHI MOTEHLIamu. TpeTiid 3aKoH
TepMOJMHAMIKU. [300apHO-130TEpMIYHUIN Ta 130XOPHO-130TEPMIYHUN TOTEHIIATN K
dbakTop HANPSAMIIEHOCTI JOBIIBHUX TMPOILECIB. 3aJeKHICTh TEPMOJIMHAMIYHHX
MOTEHIIIAIIB B TeMIIepaTypu. MeToiu po3paxyHKy TEepMOIAMHAMIYHMX MTOTEHIIIAIIB.
TepMoanHamMika piBHOBa)XXHUX IPOLIECIB. 3aKOH Jii Mac JJIsl pIBHOBAXKHUX IPOLIECIB.
Koncranra piBHoBaru (K, K. Ta Ky), iX B3aemM03B’s130Kk. PoOoTa XimMiuHOi peakilii B
130TepMIYHOMY TIpoIleci. 3aJiekKHICTh KOHCTAaHTH PIBHOBArdM BijJ TeMIEpaTypu B
130X0pHOMY 1 1300apHOMY TIpOIIECax.

[IpuHIMOM 3MIIIEHHS pPIBHOBarM XIMIYHOI peakilii B 3ajieKHOCTI BIJ 3MIHH
TEMIEPaTypHu, TUCKY, KOHIICHTpAIIil pearyrounx peuoBHH Ta HASBHOCTI KaTamizaTopa.
KoHcTaHnTa piBHOBaru reTeporeHHUX CUCTEM.

OcHOBM TepMOJMHAMIKK piBHOBaru QazoBux mnepexofiB. IIpaBuno ¢a3 I'166ca.
JliarpamMu cTaHy OJHOKOMIIOHEHTHUX (BOIH, CIpKH, (hochopy) Ta ABOKOMIOHEHTHHX
cucteM. Di3UKO-XIMIYHUHN aHAMI3 (TEPMIUYHUNA aHA3).

TepMmoauHaMiuHa XapaKTEpPUCTHKA MEXI1 NOALTY (pa3: moBepXHEBi siBUIA. AncopOrisl.
[ToBepxHeBuil Hatar: (¢i3MyHa CyTh, BHU3HAUYEHHS, 3B’SI30K 3 BUIBHOIO EHEPTIE€I0
OJIMHHUIII TMOBEPXHI, 3aJEXKHICTh BIJ MPUPOAM Ta KOHIEHTpaLii pedyoBUHU. MeTtonu
BUMIPIOBAHHS MOBEPXHEBOTO HATATY: KaNUISIPHE MIAHATTSA, CTaJarMOMETPis, METOJ
HaNOIBIIOTrO TUCKY OynbpOamku (Meton Pebinaepa).

[Tonsarts mpo aacopOitiro. Axcopoiist Ha mexi [/p, I'/T, P/p, P/T. PiBusuns ['166ca,
Jlearmiopa. IloBepxueBo-aktuBHI (I[IAP) Ta mnoBepxueBo-iHakTuBHI (IIIAP)
PEYOBUHHU.

Ximiuna kiHetuka. Kartami3z. @opManbHa KIHETHKA MPOCTHUX TOMO- Ta T€TEPOTreHHUX
peakuiii. OcHoBHI Teopii kiHeTwku. Kiacudikamiss  XiMIYHMX  peakiiil.
MonekynapHICTb Ta MOPSAOK peakiii. [[pocTi roMoreHHi Ta reTeporenHi peaxiiii 1-1o,
2-t0, 3-ro mopsakiB. LIIBUAKICTH Ta KOHCTaHTa MIBUIKOCTI MPOCTUX TOMOTEHHHUX Ta
reTepreHHuX XiMIYHUX peakiiii. BB TemnepaTypu Ha IIBUAKICTh XIMIYHOT peakiiii.
OcHOBHI Teopil XIMIYHOT KIHETUKHU: TEOpis AaKTUBHUX 3ITKHEHb Ta Teopis
akThBOBaHOro koMmiuiekcy. PiBusauus Bant-I'odda ta Appeniyca. Enepris aktusanii
xiMIyHO] peakilii. BusHauenns remneparypsaoro koedimienta Bant-I'odda.

Kinetuka cknagHux peakuiid. OOOpOTHI, MOCHINOBHI, CHpPsDKEHI, MapaielibHi,
aBTOKaTaJIITU4HI mporecu. JIaHIrorosi Ta poToxXiMivHI peakiii.

OcoOJMBOCTI T€TEPOreHHUX peakiii — KIHeTUUHUM, TUdy3HUN Ta 3MIMIAHUN PEKUM
peaxiii. KoHCTaHTa MIBUKOCTI TETEPOTCHHOI PeaKIIii.

Karami3: kmacudikamis KaTallTHYHUX IIporeciB. TepMoauHaMidHi 1 KIHETHYHI
3aKOHOMIPHOCTI Mepediry KaTamiTHYHUX TporieciB. 'oMoreHHui kaTajii3 B raszax i
pO3YMHAX: KUCIOTHUN, OCHOBHHI, KaTai3 3a y4acTio HOHIB. ['eTeporeHHuii katams —
OCHOBH1 0COOJIMBOCTI. MyNbTUIIJIETHA Ta €NEeKTpOHHA Teopii karamizy. Kartamituuni
nportiecu Giosoriuanx cucteM. Kinetnka pepMeHTAaTUBHUX PEaKIIiil.

®di3uKO-XIMIYHI BJIACTUBOCTI po3uuHIB. DizuyHa Ta XiMIYHA TEOpii PO3UHMHIB.
Pozunnnicts peuoBuH. Knacudikaris po3unniB. MexaHi3M pPO3UMHEHHS PEYOBHH.



Buau B3aemoaii Mk KOMIIOHEHTaMH B Tpoleci po3unHeHHs. Di3uyHa Ta XiMIYHA
Teopli po3unHiB. BB pi3HUX (HaKTOPiB HA PO3ZUMHHICTH PEUOBHH.

BrnactuBocti MonekynsapHux po3uuHiB. Po30aBieHi piki MOJEKYISpHI CHUCTEMH.
KoniratuBH1 BIacTUBOCTI MOJEKYJISIPHUX PO30aBICHUX PO3UMHIB. 3akoH Payns nms
17eanbHUX 1 peanbHuX po3unHiB. Hacaiaku 3axony Payns. Kpiockomis. E6ymiockomis.
ExcrniepuMeHTanbHe BHU3HAYEHHS MOJICKYJSIpHOT Macu pedoBuH. [loHATTS 11pO
KoedilieHT akTUBHOCTI. OCMOTHYHUN THCK 1€aJbHUX 1 peajbHUX MOJIEKYJISIPHHUX
PO3YHHIB.

KonnienTpoBaHi pigki MoekyIsapHi cuctemu. Kimacudikaiisi KOHIICHPOBAHUX PIIKHX
CyMIiIIIe 3a XapaKTepoM PO3UMHHOCTI: HEOOMEKEHO, 0OMEKEHO Ta B3aEMOHEPO3UNHHI
cymimii. [neanpHi Ta peanbHi cywmimii. [lepmmii 3akon KonoBanmoBa njis 11eayIbHUX
cymimed. CucTeMH 3 TMO3WTUBHUM 1 HETaTUBHUM BIIXWJICHHSM BiJ 1/1€ajIbHOCTI.
OOuucneHHss THUCKYy Mapu Haja piikowo cymimmo. Jpyruii 3akoH Konopanoga.
A3€e0TpornH1 CyMillli 3 MAKCUMAJIbHUM 1 MIHIMQJIBHUM BIIXHJICHHAMH B1J 11€aJIbHOCTI.
[leperonka npocTux i azeorponHux cymimieil. [IpaBuno puuara. Pextudikaris.
BnactuBocTi po3unHiB €1eKTpoiTiB. Di3UKO-XIMIYHI BIACTUBOCTI PO3UMHIB CIA0KUX
€JIEKTPOTITIB. MexXaHi3M €eNeKTPOJITUYHOI JUCoLialii PE4YOBHH 3 MOJSIPHUM
KOBAJICHTHUM Ta WOHHMM THUIaMH 3B’s3kiB. ['igpartariis #oHiB. bygoBa rigpaTtHOi
00070HKH, eHepris rigpatanii. [lepionnuna 3miHa BiacTUBOCTEN HOHIB. Di3uko-
XIMIYHa XapaKTEepPUCTUKA PO3YMHIB €JIEKTPOIITIB: 130TOHIYHUNA KOEQIIIE€HT, CTYIIHb
aUcolianli, KOHCTaHTa pJucowiaimii. 3akoH po30asieHHs OctBanbaa. bydepni
pO34MHH, Ki1acudiKallis Ta BIaCTUBOCTI.

Po3unHu cunbHUX €naeKTpodiiTiB. Di3WKO-XIMIYHI BJIACTUBOCTI PO3YMHIB CHIIBHHX
enektpomiTiB. Teopis Jlebas — I'tokkens. [IoHSTTS mpo aKTHBHICTH, KOEQIIIEHT
aKTUBHOCTI, MOHHY CHJIy PO30aBJICHHX Ta KOHIICHTPOBAHUX PO3YMHIB CHIIBHHX
eJIEKTPOIITIB. MeTtoau iX Bu3HaueHHA. lIporomiThyHa TeOpis KUCIOT 1 OCHOB.
ATpOTOHHA TEOPisi KUCIOT 1 OCHOB.

[luToma Ta MOJIsIpHA E€JIEKTPOMPOBITHOCTI PO3YMHIB €JIEKTPOJITIB. Bu3zHaueHHs
G13UKO-XIMIYHUX XapaKTEPUCTUK PO3YUHIB EJEKTPOJITIB METOJOM BUMIPIOBAHHS
enektponpoBigHOCTi. 3akonn Konbpayma. MeTos, KOHIYKTOMETPHUYHOTO TUTPYBAHHS
Ta MO0 3aCTOCYBaHHS.

Enexrpoximiga. Enextponu. PiBHOBakHI e€NeKTpoAHI mMOTeHHianu. MexaHizm
YTBOPEHHS €JIEKTPOJAHOr0 MOTEHIIady Ha Mexl pos3nonauny ¢a3. Bubip ¢yHkmii
enektpoaa. Enexrpoani peakuii. Tunu enextpoxi. ['anbBaniuni enementu (I'E). Psn
CTaHJIAPTHUX EJIGKTPOJHUX (OKMCHO-BITHOBHMX) mMoOTeHIamiB. TepmoanHamika
raJbBaHIYHOTO  eneMeHTa. [IpuHnmMm  poOOTH  TaJbBAaHIYHOTO  E€JIEMEHTA.
Enextpopymniina cuna ['E. PiBusuua Hepucra. TemnoBuit edekT peakiii B
raJibBaHIYHOMY eJleMeHTi. BumipioBanus enektpopymiiHoi cuiu ['E meromom
KoMIieHcailii, pH-mMeTpis 3 BUKOPUCTaHHSIM XIHT1IPOHHOTO 1 CKJISTHOTO EJIEKTPO/IiB.
XapaKkTepucTUKa eJEeKTPO/IB MEPIIOTo, APYroro poay (XJIOpCpiOHUM, KaTOMEIbHUM,
pTYTHOCYNIb(aTHUI) Ta OKWUCHO-BITHOBHUX eNeKTpoaiB. CKISHUIA, amMaIbraMHHM,
XIHT1JJPOHHUH €JIEKTPOIH.

Kopo3is meraniB. Buau kopo3ii 1 MmeToiu 60poThOu 3 Hero. XiMidHa, eIEKTPOXIMIYHA,
OiosoriyHa kopo3is. [lopiBHsUIBHA CTIMKICTH METaliB A0 Kopo3sii. Enekrpopyuriiina



CHJIa KOPO31MHMX MPOIIECIB, PeakKIlii eJIEKTPOXIMIYHOI KOpO3ii 3 BOAHEBOIO 1 KUCHEBOIO
nenoJispu3ainiero. Metoau 60poThOu 3 KOPO3i€l0.

Knacudikaiis ranpBaHiyHUX €1eMEHTIB. EnekTpoxiMiuHi JaHIFOru. XiMI4H1, OKUCHO-
BIJIHOBHI, KOHIIGHTpaIliiiHi JaHiord. KoHnenTpaliiiHi jgaHioru 6e3 mepeHocy i 3
nepeHocoM 3apsay, nudy3iiHnii noteHmian. Koncranta piBHOBaru OKMCHO-BITHOBHOT
peakiiii. MemMOpaHHHI TOTEHITIA

Enektponi3 sk HEpIBHOBAXXHUM MpOIEC, SKHM € 3BOPOTHUM JO TalbBaHIYHOTO.
Katonni 1 anonni npouecu. Ilepmmii Ta npyruit 3akonu Papajes. Uncna mepeHocy.
Koeoiuient kopucnoi nii. IIBuakicte enexkTpoximiunoi peakuii. OcoGauBOCTI
€JIEKTPOJII3Y BOJHUX PO3YMHIB Ta PO3ILUIABIB €JIEKTPOIITIB. ENEKTpoXiMIYHHI pO3KIa
Boju. IlocHimOBHICTh KaTOJAHMX Ta aHOJHHUX EJICKTPOXIMIYHUX TMPOIECIB TMpH
€JIEKTPOJI131 BOJHUX PO3UMHIB Ta PO3IJIABIB €IEKTPOIITIB.

OcHoBH eneKkTpoxiMiuHOi KiHeTHKU. KoHIleHTpalliitHa, XiMiuHa, (pazoBa nepeHanpyra.
Hampyra po3knagy enektpoiiity. Ilepenanpyra BoJHIO B 3aJ€XKHOCTI Bl MPUPOIU
MeTally KaTo/ly, TyCTUHU CTPYMy, TemrepaTypu. OcoOIMBOCTI BUIICHHS. METAJIIB Ha
KaTofl. (Mmossipu3aliiiHi KpuBi, mojasporpadis).

Jlxepena cTpyMy. AKyMyJSITOpU. AKYMYJISITOpU: CBUHUEBUMN, JTy>KHI Ta CIELIaIbHI.
Jxepena ctpymy.

4.7. OHOBH KOJIOIJTHOI XIMII

[ToBepxneBa eHepris. [loBepxHeBuil HaTsr: (i3U4HA CyTh, BU3HAUYECHHS, 3B’SI30K 3
BUIBHOIO EHEPTri€l0 TMOBEPXHi, 3aJIEKHICTh BIJl TEMIEPATypH, THUCKY, MPUPOJU
pEYOBUHU. MeETOau BHUMIPIOBAHHSI IMOBEPXHEBOIO HATATY: KamUISpHE MiJAHATTS,
CTaJarMOMETpisi, METOJ HaWOUTbIIOro THUCKY OynpOamku. 3mouyBaHHA. Kyt
3mouyBaHHs. PoGoTa aarenii 1 koresii.

Ancop6mis. ITlonstrs nmpo ancopoOiito. Tunu amcopOiii: XximiyHa Ta ¢i3uvHa.
Kaminspua kounencaris. Ancop6ritis Ha mexi ['/p, I'/1, P/p, P/1. [loBepxHeBo-akTHBHI
(ITAP) ta noBepxueBo-iHakTuBHI (ITIIAP) peuoBunu. PiBusiHHs ['1060ca, JlenrMiopa,
Opeitnanixa Ta  IlumkoBcbkoro. Axjcopbuis —enekTporiTiB. MoHHO-0OMiHHA
aacopOist. Xpomartorpadis.

Knacudikamis xonoimaux cuctem. JliopinbHi Ta miodoOHI KOJOIAHI PO3YMHH.
Knacudixkaris 3a qucnepcHicTiO TBepAOi da3u, arperaTHUM CTaHOM KOMITOHEHTIB Ta
XapakTepoOM  B3aeMOAIi  aucrepcHoi (a3u 1 JAHMCIEepPCIHHOrO  cepeloBHUIIA.
TepmoauHaMiuHl BIACTUBOCTI KOJOIAHUX J10GOOHMX Ta JOMUIBHUX PO3YHHIB.
bynosa minenu sopoOHUX 30JeH.

Pozunnn BMC. BnactuBocti pozunniB BMC B 3alie’KHOCTI BiJl PUPOIU CIIONYK,
OPUPOAN B3AEMOJIT 3 PO3YMHHUKOM, KOHLEHTpalli po3uuHy. TepMoauHaMiuHa
ctabumpHICT,  po3unHiB  BMC. Ilomienextpomitu. [30enmektpuyHuii cTaH Ta
130eneKkTpudHa Touka (pl) O61IKiB.

®di3uyHl Ta XIMIYHI MeToAM A0OyBaHHS 30Jied (KOHAEHcAlllsl, JUCIEPCTyBaHHS,
nenTtu3amis). MeToau  OuYMIEHHS  KOJOIMHO-JUCIEPCHUX  CHCTEeM:  JIialis,
eJIEKTpOAiaNi3, yIbTpadiabTpaltis.

ArperatiBHa Ta KIHETUYHA CTIMKICTb. YMOBHM CEIMMEHTAIIHOI PIBHOBATH.
CenumenTaniiiauii  aHamiz. @i3u4yHa TEOpPis arperaTUBHOI CTIMKOCTI KOJIOIIHHUX
cucteM. EHepretnunuii 6ap’ep, yMOBHU CTIHKOCTI. 3arajibHa XapaKTEPUCTHKA SBHIIA



KOAryJisiiii: mopir KoaryJsilii, KoaryjisiiiHa 3[aTHICTb; JIOTPOIHI psiau. Di3udHa
Teopis Koarysuii: HelTpami3aliiiHa 1 KOHIIEHTpalliiiHa Koarymsmis. fBuiia, o
CYNPOBOKYIOTh KOAryJsIifo: Iepe3apsiika 30511 13 3MIHOK 3HaKy MOTEHIIaNy,
3BUKaHHS 30J1eH, KOaryJsiis i1 BILIMBOM CyMIiIIll HOHIB, B3aEMHA KOaryJsilis. Y MOBH
arperaTMBHOI CTIMKOCTI Ta Koarymamii JiopiIbHUX CHCTeM. BuconroBaHHS.
Jlenarypartis.

OnTuuHi, KIHETHYHI, EJEKTPUYHI, PEOJIOTIUHI BJIACTUBOCTI KOJIOITHUX CHUCTEM.
bpoyHiBchkuil pyx, nudy3is B 30758X, OCMOTHYHMA TUCK. ONTHUYHI BJIACTUBOCTI
konoigaux cucreM. Edexr Tinmans. Hedenomerpis. Enektpuuni BiacTHBOCTI
KonoigHux cucreM. Enektpodope3. Enextpodopernyne posnaineHHS —OLIKiB.
Enextpoocmoc. CriocoOu BUpakeHHSI B’S3KOCTI: aOCOJIOTHA, BIJIHOCHA, MHUTOMA,
3Be/IcHa, XapakTtepuctuyHa. PiBHsaHHsS ElHmTeitHa 111 110hOOHMX KOJOIIIB.
PiBusinus lTayninrepa. Busnauenns momnekymsipaoi macu BMC MeTroaom B’SI3KOCTI.
PiBaoBara Jlonnana, moreumian J{oHHaHa.

Konoinni pozuunu IIAP. Temi. [parmi. Knacudikamis remiB. TepmomuHamivuHa
XapaKTepUCTHKA KPUXKHUX Ta €TaCTUYHUX relliB. MeToau 100yBaHHS: KeJlaTHHI3alisa
Ta HaOyxaHHs, BIUIMB YMOB. fIBuille HaOyxaHHs B OloioriyHux cucremax. KomnoinHi
po3uunu [TAP. MiuenoyrBopenss. Corobimizaris.

Emynecii. ITinun. Aepozoni. Knacudikamis emymnbciii (eMylibeii IEpIIOro Ta APyroro
poay, eMyJbcii po30aBieH1 Ta KOHIIeHTpoBaHi). [Ipupoaa i MexaHi3m Jiii eMyJIbraTopis
(mwa, HeiHorenHi ITAP, mopomku). Mertonu noOyBaHHs. MexaHi3M MHIHOL ii.
Exonoriuni acnektu Bukopuctands IIAP. [linun. Mexani3aMm Aii miHOYTBOpPIOBadiB.
CriiikicTh niH. [TliHoracHuku. Aepo3osl, aperaTuBHa CTIHKICTb.

4.8. OCHOBHM XIMIi BACOKOMOJIEKYJISIPHUX CHIOJYK

3aranpHl BIAOMOCTI MPO MOJIMEpPHI peyoBuHU. Ilpeamer 1 3aBlaHHS HayKu Mpo
BHCOKOMOJIEKYJISIPHI PEYOBUHU. i Miclie cepesl iHIMX (yHIaMEeHTaTbHUX XiMiYHUX
HayK 1 IPUPOJHUYMX HAYK BLIJIOMY, POJIb B HAYKOBO-TEXHIYHOMY Iporpeci. OCHOBHI
ICTOpUYHI €Tamu PO3BUTKY HAYKH MpPO MojiiMepu. BHECOK BITUM3HSHUX BUYEHUX B
3apOJKCHHSI Ta CTAHOBJICHHS XiMii BUCOKOMOJEKYSIPHUX HayK. [CTOpUYHI acriekTh
dbopMyBaHHS Cy4acHOTO MOHSTTS “TiojiMep” Ta “Makpomosekyna” Bia bepieniyca no
[tayaiarepa. OCHOBHI MOHSTTS Ta BU3HAYCHHS: TTOJIIMED, OJITOMEP, CITiBBITHOIICHHS
MOHATH  “moyiMepu’” Ta  “BUCOKOMOJICKYJISpHI  CHONyku’ . Makpomosekyna,
eJIEeMEHTapHa JIaHKa, CTYMiHb mojiMepu3aiii. Poib mosiMepiB y KUBIM TPUPOI, iX
3HAYEHHS SIK TPOMHUCTIOBUX MaTepiaiB.

OCHOBHI BIJIMIHHOCTI MOJIMEPIB BiJl HU3bKOMOJIEKYJISPHUX CHOIyK. OcoOauBoCTI
MOJIIMEPHOTO CTaHy pedoBUHHU. KoH(irypailisi OCHOBHOTO JaHIIOra MaKpOMOJEKYII,
dakTopu, mo ii BU3HAYAIOThH; CIIOCOOM OpIEHTAIl €JIEeMEHTapHUX JIAHOK: «T0JIOBa-
XBICT», «TOJIOBA-TOJIOBAY», «XBiCT-XBicT». KoHpopmarris.

Crepeoximiss naniora. CrepeoperyiispHi (130TaKTU4YHI Ta CUHAIOTAKTUYHI)  Ta
CTEpEOHEPEryJsIpHl (aTakTuU4Hi) moJiMepu. [Juc-mpanc-130Mepis eJIeMEeHTapHUX
JaHOK.

Knacudixkaris momimepis, hakTopu, 110 Jexath B ii ocHOBI. [Ipupoani Ta CHHTETHYHI1
nommMepu. OpraHiyHi, HEOpraHiyHi, eJeMeHTOpraHiyHi mnoximepu. [omo- Ta
rereponoiimepi. [lodyeproi, cTaTucTU4Hi, OJOK-KOMOJIMEPU Ta MPHUILIEIUICHI



noiiMepu. ['OMONaHITIOTOBI Ta TETEPOJIAHIIOIOBl ToMiMepu. Tumu KoHIryparin
noJIiMepiB (JI1HIHI, TBOTSHKEB1, pO3Trally>KeH1 Ta 3IIUT1).

Homenkmatypa momiMepiB: TpuBiaJibHa, pallioHaIbHA, CcUCTeMaTu4Ha. [lpwHIHM
CKJIaJ]JaHHS Ha3B CHUHTETUYHUX TmoiaimepiB. HoMeHkiatypa HeopraHiyHUX Ta
€JIEMEHTOPTraHIYHUX MOTIMEPIB.

Cepenni MoJekyyspHi mMacu mojimMepiB. Tumu ycepenHEHHs MOJEKYJSIPHOI Macu.
CepenHbOUMCIIOBA Ta CEPEIHROMACOBA MOJEKYISpHI Macu. MoJekynspHO-MacOBUMA
pO3MOALT Yy CHHTETHYHHUX ToiiMepax. CTymiHb MoJdigucnepcHocTi. Meroau
BU3HAUYEHHS CEpeIHIX MOJIEKYJSIPHUX Mac.

CuHrte3 moiiMepiB. 3arajibHi TOHSTTS CHHTE3y IOJIMEpIB: MOHOMEp, OJIIroMep,
noiimMep. MeTtoau CUHTE3y MOJIIMEPiB, BU3HAYCHHS Ta KiacH(iKallis JaHIFOTOBUX
MOJIIMEPHU3AI[ITHUX MPOIECiB; TOMO- Ta TeTepPOIOIIMEpHU3allis Ta MOJIKOHICHCAIIS;
eJIEeMEHTapHa JIaHKa, CTYIIHb nojiMepu3alii. KiHeTHuHui Ta MaTepiaJbHUM JaHITIOT.
Karanizaropu Ta iHimiatopu. Jlenonimepusarisi.

[Tomimepuzarnis. Busnauenss. ['onoBH1 cTaaii monimepu3aiii. O6puBHI Ta 6€300pUBHI
npouecu. PagukanbHa mnomimepusanis. [HINIIOBaHHSA pajgMKalibHOI IMOJIMEpHU3allli:
YMOBH 1HILIIOBAHHS (TepMIYHUN, (POTOXIMIYHMM, palaliiiHUA BIUIMB), 1HILIATOPH.
YTBOpeHHST pajuKadiB Ta  IHIIIIOBAHHS IMPOILIECY pPaJAUKAIbHOI MOJIMepHU3allii.
XapakTepucTuKa BUIBHUX paJuKaliB. byaoBa MOHOMEpiB Ta iX 3AaTHICTh M0
paaukansHOl nomiMepusallii. EdbekTuBHICTD iHIIIIOBaHHS, eheKT “KITKH” . AKTHUBHI
uentpu. Ilpounec pocty manmora. OOpuB  JaHIOra: pekoMOiHAIis — Ta
mucnponopiitoBanHsa. [lepenaya maHmora: Ha MOHOMEp, 1HILIATOpP, PO3UMHHUK.
KineTnka pagukanpHOI MOJIMEpH3alli MPU MaJIUX CTYHEHSX MEpPEeTBOPEHHS.
OcoOnMuBOCTI paJuKaIbHOI TOJIMEpHU3allii MpU BUCOKHX CTYMEHSIX IMEPETBOPEHHS;
“renb-epext”’. CriocoOu MpoBeACHHS paJuKaIbHOI MmojaimMepu3allii: B maci (61o1i), B
posumHi, cycmeHsii, emynbcii. MoHHa momiMepH3alis: BH3HAYCHHS, OCHOBHI
BIJIMIHHOCTI HOHHOI mMoJjiMepu3alii BiJ paauKalbHOI. AHIOHHA TOJIMEpHU3AIlis:
MOHOMEpPU B aHIOHHIA MojdimMepu3alli, iX akTUBHICTb Ta OyJ0Ba; KaTali3aTOPH.
Kap6anionu. Ilporiecu iHimitOBaHHS aHIOHHOI MOJIMEpH3allli MeTalopraHiyHUMHU
CIIONTyKaMH, JYXKHUMH METalaMH Ta iX KOMIUIEKCaMHu. AHIOH-pauKain. AKTHUBHI
IEHTPH aHIOHHOT moJimMepu3aitii. [Tpoiiecu pocty naHItora B aHioOHH1# moaiMepu3altii.
Kowmrmnekcu 3 nepenocom 3apsiny. bezobpusna nommepusarntis. «Kupi» mosiMepu sik
CUHTOHM. IcTopis cuHTe3y Kayuyky. CTepeoperyntoBaHHs B aHIOHHIA MOJiMEpHU3allii.
KarionHa mnosmiMepu3zaiiisi: MOHOMEpPH B KAaTIOHHIM TOJIIMEpHU3aIlil; KaTaii3aTopu
(mpoToHHI KucH0TU Ta Kuciaotu Jlptoica), criBkaTanizaropu. [HilitOBaHHS KaTIOHHOT
nomiMepusarii. Pict maHIrora. 3alleXHICTh IMIBHIAKOCTI peakilii Bia IOJISIPHOCTI
cepenosuia. Oopus nanirora. Oniromepusalis MeTaHy B MPUCYTHOCTI CYNIEPKUCITIOT.
Karionna momimepusariiss BiHIIOBUX ecTepiB. bamb3amu. KoopauHariiHo-iioHHA
nmoJiiMepu3allii B TMPUCYTHOCTI TOMOTEHHHX Ta TETEPOTCHHHMX KaTalli3aTOpiB.
Karanizatopu Ilurnepa-Hatrta — KOMIUIEKCH CIIOJNYK MEpEXiHUX METaliB 3
MeTasiopraHiuHuMu  cnonykamu  wmetainiB | — Il rpyn. Mexanisam iioHHO-
KOOpJIMHALINHOI nojiMepu3auii. [[puHuunu cuHTe3y cTepeoperyasipHUX MOJIMEpIB.
[Tomernnen HU3bKOTO TUCKY. CHHTE3 CTEpEOpEryIIpHOTO ToJinporniieny. [Ipuknaam
HOHHOI moJiiMepu3allii HUKIIYHUX MoHOMepiB. KononiMmepu3zariis. BuzHauenus, Buau
Ta 3HaueHHs Komomimepusamii. Ilpomec pocty naHmtora mnpu  OiHapHIN



KOIoJIiMepur3allii, KIHeTUYHa cXeMa Ta MBHUAKICTh Iporiiecy. udepeniiiiine piBHIHHS
“MUTTEBOrO” CcKiIany KomoiimepiB Maito-JIstoica. Koncrantu xomomimepusarii ta
METOM iX po3paxyHkiB. KpuBi ckiiagy Komosimepy, 3ajeXHICTb CKIaly KOMoJiMepy
B1JI CHIBBIAHOIICHHS MOHOMEpPIB Yy BHXIIHIN cywmimil. JloOyBaHHS KOMOJIMEPIB 13
3aJJaHUMH BIacTUBOCTSIMHU. CTaTUCTUYHI Ta peryssipHi kononiMepu. CunTes O0J10K- Ta
HIeryIeHuX KoroJjiMepi. KomomiMepu ctupeHy 3 OyTaJlieHOM Ta aKpUJIOHITPUIOM —
ABC-nnactTuky; BIUIIMB CKJIaQy Ha iX BiacTuBOCTI. OCHOBHI MOJIMEpH, IO
BUPOOJISIIOTHCS METOJIOM ToJIiMepu3allii. AKTUBHICTh MOHOMEpIB: HEHAaCHUUYCHHX Ta
rerepolMkIiyHuX. [IpuHIMn aHTHOATHOCTI Ta CHHOATHOCTI.

[TomkonaeHcaris. BusHaueHHS TOJIIKOHICHCAIMHOTO METOy CHHTE3Y TOJIMEpIB.
CyyacHuM TIOTJIAJT HA PeakIliio IMOJIKOHJSH callll, BUAM MOoJiKoHaeHcarii. OCHOBHI
BIAMIHHOCTI TMoOJiMepH3alii BiJ moJikoxaeHcamii. OiHka MexaHi3My 3a Crocobom
noOyA0BH MoJIIMEpHOTO JaHIora. [Ipolecu «ckiananusy» jgaHIoris. Monomepu asis
noykoHjaeHcauli. @OyHKUIOHAIBHICTh MOHOMEpIB. l'OMomoJliKOHJEHcalis Ta
reTeponoiikoHieHcaniss. BrumB crexioMerpii, MOHO(YHKIIIOHAIbHUX JOMIIIOK Ta
NOOIYHUX peaKiliii Ha MOJIEKYJISIPHY Macy MPOJYKTIB MOJIKOHAEHCAI[li Ta YTBOPEHHS
PI3HUX TPOCTOPOBHUX CTPYKTyp. PiBHOBakHa Ta HepiBHOBaxkxHa (00OpOTHa Ta
HE0OOpOTHA) TOoMKOHAeH camis. [Ipukiany HaWBaXIHMBIMIMX TOJIKOHACHCAIIMHUX
peakiiid. PI3HOMaHITHICTh MOJIIKOHACHCALIMHUX MOJIMEPIB (TOJIieCTEPH, MOJIIaMiIn,
dbenonpopManpAeTiiHi  CMOJM,  MOJIypeTaHW, CWIILIHOPTaHiuHI  MOJIMEpH,
oiononimepwn). KineTtrka nmpoueciB nojikonaeHcanii. Crnocodu noiaikoHAeHcallii.
BnactuBocti momimepiB. @i3uuHI Ta XIMIYHI BJIACTUBOCTI MOdiMeEpiB. PDi3uKo-
MEXaHIYHl BJIACTUBOCTI MOJIMEpPiB. XapakTepHi (PI3UKO-XIMIUHI BJIACTHBOCTI
BUCOKOMOJICKYJIIPHUX  CIONYK, BIAMIHHICTh 11X BiI  HU3BKOMOJICKYJSPHUX.
Koudirypamiss ta  koHdopmaiis  makpomosiekynu.  Kondirypamiiina  Ta
KoH(popmalniiiHa 13oMepii. BHyTpillHbOMONEKyJspHE OOEpTaHHsS Ta THYYKICTh
Makpomosiekynu. Enepretnuni Oap’epu BHYTpiliHbOro obOepTanHs. [IOHATTS mpo
CTaTUCTUYHHUI cerMeHT. CTpyKTypa KpHUCTAIIYHUX Ta aMOpQHUX TMOJIMEpIB,
HAJMOJIEKYJISipHA OpraHi3allis MojiMepiB y aMOp(GHOMY Ta KPUCTaTIYHOMY CTaHax.
®i3uyHl cTaHd aMOpQHUX TOJIMEpIB: CKJIOMOJAIOHWM, BHUCOKOEIACTUYHHA,
B’s3KOTeKy4Hil. OcoOIMBOCTI aMOP(PHUX TMOIIMEPIB Y BUCOKOEIACTUYHOMY CTaHI.
[Tnactudikaris moximepiB. MexaHI4HI BIACTUBOCTI MONIMEpiB: AedopmarliiiHi Ta
MILIHOCHI. SIBHIlle BUMYILIEHOI enacTU4HOCTI. OpieHTanis noniMepis. Jl0BroBiuHICTb.
EnexTpuuni B1acTUBOCTI moiimMepiB. JJBOKOMIOHEHTHI moJiiMepHi cuctemu. Cucremu
noyjiMep — po3uuHHUK. HaOyxanHHsi Ta po3umHeHHA. TepMoauHamika pPO3YMHIB.
CrtpykTypa mosiMepy B po3unHi. Po30aBieHi Ta KOHIICHTPOBaHI po34rHU. B’s3KiCTh
po36aBineHux po3unHiB. CeauMeHTaliss Makpomoiekyn. Jlparmi, iX ocoOauBOCTI.
Oco06auBOCTI XIMIYHOT TOBEAIHKA MaKpOMOJIEKYJI. XiMIYH1 BIACTUBOCTI TOJIIMEPIB Ta
iX HHU3BKOMOJIEKYJSIpHUX aHainoriB. “Edekr cycima”. XiMmiuHl peakiii, 10 He
PU3BOJATH 0 3MIHM CTyneHs nojiMmepu3saiii. [loaiMepananoriuni nepeTBopeHHs (Ha
NPUKJIAAl TOJIBIHUIOBOTO CIHPTY Ta IENIONO03M) Ta BHYTPINIHHOMOJCKYJISIPHI
MePETBOPEHHSI. NonooOoMinHi noyiiMepHi Martepianu. Peakiii, 1mo Npu3BOAATH 10
3MIHU CTymeHs momiMmepusariii. Peaxitii 31mMBaHHS MOJIMEPHUX JIAHIIOTIB Ta OJIOK-
KornosimMepusanii. Bynkanizaiis kayuykis. [lepeTBopeHHst HOBoJIauHHX cMOJI. Pe3zonu.
Pesutu. Jlectpykuiss momiMmepiB: ¢i3uuHa (TepMmiuHa, (OTOXIMiUHA, pajialiiiHa,



MeXaHOXIMIYHa) Ta  XimiyHa. JlaHmroroBa Ta  BUIAJKOBA  JECTPYKIIis.
Henomimepusarisi, i mexaHi3Mm. 3HaueHHs AecTpykuii. Jlerpanaiis moiiMepiB B
yMOBaxX eKcIuTyaramii Ta mepepoOku. Crabimizaris mojiMepiB. Bukopuctanss
XIMIYHHUX pPeakIliii MaKpoOMOJIEKYJI 11t Moau(1KyBaHHS MOBEPXHI PI3HUX MaTepiaiB.
BupoOnuiirBo momiMepiB Ta iX HalBaKJIUBIILI NPEICTABHUKH, 1[0 BUBYAIOTHCA B
HIKITBHOMY Kypcl ximii. CTpyKTypa Ta JuHaMika BUPOOHHUIITBA mojiMepiB. OCHOBHI
TPyIH MOJIIMEPIB: MIaCTMAcH (CKJIaJ OBl YACTUHU ITACTMACH ), €7IaCTOMEPH (Kay4dyKH),
BOJIOKHA, KJIei, 1aku Ta papOu. baratoronHaxHi nojgiMepu. OCHOBHI XapaKTEPUCTUKU
Haly)KHBaHIIIMX ToiMepiB. [lomeTrieH (BUCOKOTO Ta HU3BKOTO TUCKY). [TomcTupen
OnmokoBHI Ta cycneH3idHUN. YnapoTpuBkui mosictupeH. [liHomomicTupeH.
[ToniBiHIXOpHA  (BIHIIUIACT, IUIACTHKAT, IUIacTU30Jb). IlomiteTpadToperuiicH
(reduion): BUPOOHMIITBO, TIepepoOKa, BIACTUBOCTI, 3acTrocyBaHHs. [lomimMepu
aKpUJIOBOi Ta METaKpWJIOBOi KHUCIOT. llomiMeTrunMmerakpuiaaT — OpraHidyHe CKJIO,
0Cc00IMBOCTI BUpOOHULITBA. PeHomiactu (peHosnpopmManbaeriaHi CMOJIA — HOBOJIAKH,
PE30JIH, PE3UTH) Ta aMIHOIUIACTU (CEUOBUHO-(OPMAIIBJIETIAHI CMOJIN); MaTepiaii Ha
iXx ocHOBl. Buam miactmac, mo BHpOOJAIOT, Ha YKpaiHi. BmactuBocTi Ta
BUPOOHMIITBO Kay4yyKiB, BOJIOKOH — IUTYYHHX (ALIETATHOIO BOJIOKHA, BICKO3HM) Ta
CUHTETUYHHX (ITOJTIECTEPIB, MOJIIaMI/IB, MOMIAKPUIOHITPUITY). [cTOpiss BUpOOHUIITBA
XIMIYHMX BOJIOKOH Ha VYkpaini. JloOyBanHs nakogapOHMX MaTepialiB Ta
nomiBiHinaneraty. Kinei ta ¢bapobu nHa ocHoBi [IBA. Ilomicunokcanu (CUIIOKCAHOBI
Kay4yKH, HallOBHIOBal, MOKPUTTA, ajicopOeHTn). CydacHi mpoOieMu BUpOOHHIITBA Ta
BUKOPHUCTAHHS MOJIMEPHUX MaTepialliB. 3aCTOCYBaHHS MEIUYHUX 3aC001B Pa30BOIO
BUKOpPUCTaHHA Y O0poThO1 3 0coOnumBo HeOeszneuHuMu xBopoOamu (BIJI/CHIHom,
BIpyCHUM TematutoM Toio). CupoBuHHa 0a3a BUPOOHHUIITBA MOJIMEPIB. 3HAUCHHS
noyiiMmepHux MarepianiB. CydacHi TEHJEHIIT Ta HOBl HAMPSMKH B HAYI[l PO MOJTIMEPH.
Hanortexnonorii.  IlomimepHi  HamiBOpPOBIAHUKKA Ta  (POTOHAMIBIPOBIIHUKH.
Pinunnokpucramiyai  TexHosorii. [lepcnexkTuBH  30UIBIIEHHS  MPOMUCIOBOTO
BUPOOHHUIITBA MOJIMEPIB Ta MOJIMEPHUX MaTepialliB.

4.9. OCHOBUM BUPOBHMUIITB

[IpenMer XiMIUHOI TeXHOJIOTIT Ta i1 HaMBakIuBimN MOHATTA. [Ipenmer XimiuHOL
texHosorii. TexHoaoriuHuii mporec, Horo craiii, cxemMa BUPOOHHUIITBA, CUPOBHHA,
IPOMIKHI MPOAYKTH (HAMIBIPOAYKTH), OCHOBHUI MPOAYKT BUPOOHULTBA, BIAXOAH
BUpOOHMIITBA - TOOIUHI mpoayktu. [lapamerpu mnporecy (Temmeparypa, THUCK,
KOHLIEHTpaliss Toulo). be3nepepBHi, HamiBOe3NepepBHl, MEPIOAUYHI MPOLECH,
nepeBaru oesnepepBHUX mpoiieciB. [loka3HUKY MPOIIECIB: a) TEXHIYHI: BUX1] TOTOBOTO
IPOJYKTY, KOEQILUIEHT BUTPATH CHUPOBUHU, MaJIUBa, NMapH, BOJAM, €IEKTPOEHEPTIi;
NOTY>KHICTh 1 IHTEHCUBHICTb amapaTy ab0 YCTaHOBKH, fIKa CKJIAJA€ThCA 13 AEKUIbKOX
amaparis; SKICTh TOTOBOTO MPOJIYKTY; 0) eKOHOMIUHI: COOIBAPTICTH 1 MPOTYKTUBHICTh
npari, iX pojb Npu BHOOPI CIOCOOY BUPOOHMIITBA; MATEpIaIbHUN 1 €HEPreTUUHUM
OayraHcu BUPOOHUIITBA.

Bunu cupoBuHM: MiHepaibHa, POCIMHHA, TBAPMHHA (XapuoBa i TexHiuHa). [linroToBka
MIHEpaJIbHOI CHPOBHHU [0 TEpepoOKH: TOApIOHEHHS (APOOWIKHU), pPO3METIECHHS
(MnuHKM), 30aradeHHs, Moka3HUKW 30araueHHs. [liHHa uoranis, dioTopeareHTH.
@notamiitni  mMamuHU.  EnexktpomarniTHe, XimiuHe 30araueHHs. KowmriekcHe



BUKOPDUCTAHHSA CHPOBUHM SIK OJMH 3 HaWBaXJIMBIIIMX MPHUHIMUIIB OpraHizauii
BUpOOHUIITBA. Boia 1 moBiTps K XiMiuyHA cupoBHHA. Bona sk pedoBuHa, aHOMAIIi
BOAM. 3HAYCHHA BOJM B XIMIUHIA MPOMHCIOBOCTI. 3arajbHa XapaKTepUCTUKA
npupoiHoi Boau. [1iAroToBKa NUTHOI BOM HAa BOJAOIPOBITHUX CTAHIIISIX: B1JCTOIOBaH-
HS, KOAryJjsIis KOJIOIMHUX MOMIIIOK, (inbTpyBaHHsA (OymoBa mimaHoro (GiuieTpa),
3HE3apaKyBaHHsS XJIOpPOM, O30HOM, Y®-cBiTioM. IliAroroBka mpoMuciIoBOi BOAHM:
MOM'SIKIIICHHSI, 3HECOJIOBaHHA Ha HOHOOOMIHHUX (iIbTpax; poboTa i1 pereHepartis
HOHOOOMIHHOTO (UIbTpa. 3HEMIKOJKEHHS CTIYHUX BOJ 1 OXOpPOHAa MPHUPOJIU:
ancopOrisi, ¢umortamist, OioximiuHa ouncTka. CTBOpPEHHS IUKIIB OOOPOTHOTO
BOJIONOCTAYaHHSI SIK OJIMH 3 PUHIIUIIIB 3aXUCTY HAaBKOJHUIIIHBOTO CEPEOBUIIA.
XapakTepucTUKa XIMIYHUX peakliid 3a IPUHLUIIOM BHOOPY ONTUMAJIBHHUX YMOB iX
npoBefeHHs. Knacudikaiis XiMiYHUX peakiiil: HeoOopoTHI 1 000pOTHI (XiMiuHa
piBHOBara), roMorenHi i1 rereporenti. [lpunmun Jle IllaTense 1 oro BUKOpUCTaHHS
JUTS 3HAXOJKEHHS ONTUMAIBHUX YMOB MPOBEACHHS 00OPOTHOT PEaKIlii: BIUTUB TUCKY
1 TemrepaTtypu Ha CTaH piBHOBaru. BrumB nux (axTopiB Ha HIBUIKICTH pEakKIiii.
3MilIeHHs PIBHOBAry IiJ] YaC BUKOPUCTAHHS HAJIMIIKY OJTHOTO 13 peareHTIB Ha OCHOBI
3aKOHY J1I04MX Mac. [IpucKopeHHs reTeporeHHUX Peakiliil 31 30UIbIIEHHSIM MTOBEPXHI
KOHTakTy (a3, nepeminryBaHHl. BUKOpUCTaHHS KaTaui3aTOpiB JUIsl MPUCKOPEHHS
peakuiil. TIoHATTS NpO NPUHUMIIK XIMIYHOI TexHoJorii. IIpuHIMI BIANOBIAHOCTI
XapakTepy Ipolecy KOHCTPYKIIi anapary. XapaKTepUCTHKa PEeaKIliil 3a MpUHIMIIAMU
BUOOpPY ONTHUMAIBHUX YMOB. AJITOPUTM BUBUYEHHS OCHOB XIMIYHUX BUPOOHUIITB.
Ximizalis SK BaXIUBUK (hakTOp HAYKOBO-TEXHIYHOTO mporpecy. Ponb XimiuHOi
MIPOMUCIIOBOCTI B 301IBIIIEHHI MTPOAYKIIi CIILCHKOTO TOCIOApCTBA; 3aMiHl Xap4yoBO1
CUPOBUHU CUHTETUYHOIO 1 301IbII€HHI BUPOOHUIITBA TOBAPIB IIMPOKOTO BXKUTKY.
Bupo6uunreo cynbdatHoi kucioTH. BrmactuBocTi 1 3acTocyBaHHS Cylb(aTHOL
kucnoTu. [IpuHIMI BIAMOBITHOCTI MK BIACTUBOCTSAMH PEYOBMHU 1 Taly3sIMH 1l
BukopucrtanHa. Coptu cynbdatHoi kucioTu. CupoBuHa: ¢OTalIMHUA KOJYEeaaH,
cylbyp AIOKCHJ 3 TMeyeld KOJbOPOBOI METanyprii, IpUpOAHa CIpKa, AMTIIPOTeH
cynbdia. [lpuHIUI KOMIUIEKCHOTO BUKOPUCTaHHS CcUpoBUHU. KoMOiHyBaHHSA
BUPOOHULTB. BUpOOHULITBO Cynb(paTHOI KHCIOTH KOHTAaKTHUM crocodom. Cramii
BupoOHuITBa. [IpuHnmMnm posnoaury mpoliecy Ha CTaaii 1 CTBOPEHHS ONTHUMAJIbHUX
YMOB Ha KOXHIH ctajii. OnTuMaibHi YMOBH BUTIATIOBaHHS Kodenany. [IoHsITTs mpo
KKUIUISTYMMA 1apy», Woro nepesard. Iledi BunanoBaHHs B «KUIUISTIOMY mapi». Ckman
OpOAYKTIB BunamoBaHHSA. OuuCTKa MIYHOTO Tra3y B LUKIOHAX Ta CYXOMY
enektpoduibTpi. [loHsATTS mpo TunoBi anapatu. CHanatoBaHHS CIPKU B LIMKJIOHHUX
nevax. CremniajbHa OYMCTKA MIYHOTO ra3y BiJ KaTaJITUUHUX OTPYT, BUCYLIYBaHHS
razy. [IpoMuBHi 1 CymwibHI OalTH 3 HACAAKOK 13 KepaMiuyHUX Kinerb. [IpuHuun
npotuteuli. ONTUManbHI YMOBU OKHCHEHHS CyJIb(yp AIOKCHIY 3 BHUKOPHUCTAaHHSIM
BaHAJ[1€BOi KOHTAKTHOT MacH. J[OCATHEHHS BHUCOKOTO BHUXOJY 1 MPOJYKTHBHOCTI B
0araTomapoBOMy KOHTAaKTHOMY araparti 3 TerjaooOMiHoM. [IpuHIuUI BUKOpUCTaHHS
TEIJIOTH peakilii. ABToTepMiuHi mporecu. [IpuHIum po60TH KOHTAKTHOTO armapary B
“kurusyomy mapi”. OcoOnIMBOCTI BUPOOHUITBA CYIb()ATHOI KUCIOTU 3 JUTIAPOTEH
cynbdigy Ta HITpO3HUM criocoOoMm. Bigxoau BUpoOHHUIITBA Ta iX yTHIII3AIlisl, OXOpOHA
HaBKOJIMIIIHEOTO ~ CepeloBUINA. ICTOPWYHI acmeKkTd PO3BUTKY BHUPOOHHUIITBA
cynb(haTHOI KUCTIOTU B YKpaiHi, BHECOK YKPaiHChKHX BUEHUX y CTBOPEHHS Cy4acHOI



TexHoJor1i BUpoOHUIITBA. [[po6ieMy HABKOJMIIHLOTO CEPEIOBHINA 1 BUPOOHUIITBO
cynb(aTHOT KUCTOTH.

BupoOHuiirBo amoHiaky i HITpaTHOI KuciaoTu. [Ipobrnema 3B’ s13yBaHHS aTMOC(hEpPHOTO
azoty. Po3pobOka cunre3y amoniaky (Jle lllarense, B. Hepuct, ®. I'abep, K. bom),
BUKOPHUCTAHHS MPUHIUITY HUPKYJIALIT pearytouux pedoBuH. Llupkynsmiiiai (kpyrosi)
npouecu. JloOyBaHHs a30ToBOAHEBOI cyMilli. KonBepcis Metany. CUCTEMU CUHTE3Y
aMOHIaKy 3a CEpPEeTHhOTO TUCKY: KOHCTPYKIIii KOJIOH CHHTE3y aMOHIaKa, BUKOPUCTAHHS
TEIUIOTH peakilii, BUAIJICHHS amMoOHiaka. ['0TOBI MPOIYKTH: PIAKHUM 1 ra30moi0HUMA
aMOHIaK, aMOHIa4Ha BOJa. 3aCTOCYBaHHs aMoHiaka. TpancnopTyBanHs. BUHUKHEHHS
BUPOOHUIITBA CHHTETUYHOI HITPATHOI KUCIIOTH 13 aMoHiaka. OKHCHEHHS aMOHIaKa sK
ckiagauii Texnosoriynui npouec (I.I. ArapeeB) XiMiuHi peakiiii 1 cTajaii mporecy.
OxucHEHHS aMOHIaka Mmpu aTMoc(epHOMYy THCKY, onTHUManbHI ymMoBU. [loeqHaHHs
JIBOX KaTaJli3aTOPIB B OJJHOMY KOHTAKTHOMY arapari, 1110 BKJII0Ya€e KOTeI-yTUIi3aTop;
3HAYEHHs HOTO Y MPOMUCIIOBOCTI JUIsi BUKOPUCTAHHS TEIUIOTH peakilii. [lepeTBopenHs
HiTporeH(Il) okcuay B HITpaTHY KHCIIOTY, BIUIUB THCKY Ha MPOJAYKTHUBHICTD araparis,
BUX1Jl 1 KOHILIEHTPAII0O KHUCIOTH, IO YTBOPIOEThCA. COPTH HITPATHOI KHUCIOTH.
BupoOHUIITBO p030aBi€HOT HITPATHOI KUCIOTH MpPH MiABUIIEHOMY THUCKY 1
KOMOIHOBaHUM CMOCOOOM. BUPOOHHUIITBO KOHIIEHTPOBAHOI HITPATHOI KHUCIOTH 3
p030aBieHOI 1 IPSIMUM CHUHTE30M. BUKOpHUCTaHHS HITPaTHOI KUCIOTH. BUpOOHUIITBO
HITpaTHOI KMCJIOTU B YKpaiHi. Ekonoriuni npo6iemMu BUpOOHUIITBA.

BupoOHUIITBO  MiHEpaJIbHUX  J0OpUB. ACOPTUMEHT MIHEpPaJIbHUX  JI0OpUB.
Bupo6uunreo amoniayHoi cemnmitpu. bynoBa amapary s HeMtpamizamii (3
BUKOPUCTAHHSAM TEIUIOTH PEaKIii /Il BUIAPOBYBAHHS BOM), TPAHYJIALIITHOI OAIITH.
Bupo6uunreo cedoBunu (kapbaminy). CupoBuna. Cranii mporecy. Lupkymsiiiina
cxema BUpOOHUIITBA. Bukopuctanus cedoBuHU. llopiBHsJIbHA XapaKTepUCTHKA
aMOHIa4YHOI CeNITPU 1 CEYOBUHM fAK J00puB. Pigki moOpuBa: piakuii aMoHIak,
aMOHIauyHa Bojia, aMoHiakath. KamiiiHi coni. BupoOHHUITBO Kajuiii XjJopumay 13
CWIBBIHITY MIHHOW (roTtamiero. Kamiii cynabdar sk modpuBo, ioro no0yBaHHS Ta
Bukopucranua. @PochartHi nobpuBa, ix kimacudikamis. CuUpoBHHA: anmaTUTOBUN
KOHLIEHTpaT, ¢pochoputu. BupobHunreo dpochatHoi Myku. BupoOHUIITBO TPOCTOrO
cynepdochary.  BupobnuntBo  ¢ocdaTrHOi  KHCIOTH  EKCTpPAKIIHHUM 1
SJIEKTPOTEPMIYHUM CTIOCOO0M. BUpoOHHUIITBO KOHIIEHTpOoBaHUX (hocharHux n00pUB:
MOJIBITHOTO cynepdocdary, amodocy 1 KOPMOBOT'O MpeLUIiTaTy.
Hitpoamodocka - komruiekcue 1o0puBo, n10o0yBanHs. [Ipobnema yTumizaiii BiX0/1iB
y BUPOOHUIITBI pocToro cynepdocdaty (docdorimnc).

Cunikatu. Ckjo, Kepamika, MiHEpaJibHI B’sDKy4l peuoBuHU. Kepamiuni BupoOwH.
CupoBuHa: MMHM (KAO0JIIH, BOTHETPUBKI 1 JIETKOIJIABKI TJIMHU), IIAMOTHHUI MOPOIIIOK,
KBapIMT, JOJIOMIT, XpowmiT. I[lmactnynuii 1 HamiBcyxwil cmocobu QopMyBaHHS.
CrpiukoBuii mpec. byniBenbHa 1 BOTHETPHUBKA T1eT1a (IITaMOTHA, BUCOKOTJIMHO3EMHUCTA,
JMHACOBA, MarHe3uToBa, XpoMoMarHe3utoBa). [loHaTTs npo BUpoOHUITBO Papdopy 1
dasuacy. Cxio, Horo ckian i OymoBa. CupoBHHA: CKJIOYTBOPIOIOUl MaTepiali,
OapBHMKU. BUpOOHHMIITBO CKJISTHOT MacH, XIMiUHI peakilii, cTajii npouecy. Banna miy.
Crnocobu (GopmyBaHHSI CKJISHUX BHUPOOIB: BUTATYBAaHHS, NPOKAT, BHyBaHHS,
npecyBaHHs. CKIISHE BOJOKHO 1 TKaHMHA. BUpOOHMUTBO TEXHIYHOTO CiTaly 1
[UJTAKOCITAly Ta iX BUKOpUCTaHHSA. MiHepanbHl B’SDKy4l PEUOBHHH: MOBITPSHI 1



rigpaBiaiydi. BupoOHunTBo BamHa (OymoBa WIAXTOBOi II€Yl), BHKOPHUCTAHHS
HETaInIeHoro i rameHoro BanHa. CwrikaTHa mneria. BupoOHUIITBO OymiBEIHHOTO TINCY.
BupoOHUIITBO TOpTIAHAIIEMEHTY MOKpHM criocoboMm. CHpoBHHA: BamHsSK, Kpeiza,
TJIMHA, MEPTeib, NoMul, Heporapok. O6eprosa miy. [lITyuni Minepanu, ki BXOJATh 10
ckiany kiiHkepa. Po3mon kimiHkepa. BusHaueHHs SIKOCTI IeMeHTy. BurotoBneHHs
O€TOHY, 3aJ11300€TOHY, a30011EMEHTHI BUPOOH.

Meranyprist yaByHy 1 ctami. YopHa i kKoapopoBa meTtanypris. OCHOBHI MPOMUCIIOBI
crocoOu a00yBaHHs MeTaniB. BupoOnuinrBo uyaByHy. CupoBHHA: 3aji3HI pyIu
(MarHeTUT, reMaTuT, Oypi 3aTi3HAKH, (ITFOCH ), BAITHSK, JOJIOMIT, KOKC, IPUPOTHUN ra3,
NOBITpsA, KuCeHb. JlIOMEHHUH mporec: XIMIYHI peakiii, MNPOIYKTH JTOMEHHOIO
BUPOOHUIITBA Ta X BUKOpHUCTaHHA. [Ipunium aii 1 OyjoBa pereHepaTopiB-HarpiBayis
noBiTps (kaymepiB). CopTu 4aByHiB, ix 3acTocyBaHHs. PepocruiaBu. BupoOHUIITBO
cTaji: CHpoBHMHA (YaByH, CKpall, 3aji3Ha pyda, (Qurocud, po3KHCHIOBAdYi), XIMidHI
peakiii npu BUIUIABLI cTajl. BUKkopucTaHHS KHUCHIO IJis iHTEHCHQIKAIll MpoIecy
BUIUIaBKU cTajii. KucHeBo-KOHBEpTEpHHUI poliec, HOro €eKOHOMIUHI epeBaru, 0yaoBa
KOHBepTepa, cTafil npouecy. [Iponec npsMoro BIZHOBIECHHS 3aii3a 3 pyd. BuruiaBka
cTaii 1 gepociuiaBiB B enekrponevyax. Po3nuB ctanl y BUIMBHHUII 1 Oe3nepepBHUN
po3muB. Knacudikarisi crameir. Byrienesi 1 JieroBaHi (HepXaBirodi, XKapoOCTIHKI,
MIBUAKOPLKYY1 Ta 1HINI; CKJIaJ] 1 BUKOpHCTaHHs). KOpOTKi BIIOMOCTI PO XIMIYHY 1
TepMidHy 00pOOKY cTali.

EnexTpoxiMiuHe BUPOOHHUIITBO aJTIOMIHIIO, XJIOPY, JyriB. BUpoOHUIITBO, BIAaCTHBOCTI,
3aCTOCYBaHHS aJIFOMIiHIIO 1 Horo crutaBiB. CUpoBHUHA: OOKCUTH (11aCTIOp, T1APAPTLIIT),
He(denHoBUl KOHLEHTpaT. JloOyBaHHA TIMHO3€MYy 13 OOKCHUTIB 1O MOKPOMY
(K.I. baitep) 1 cyxomy cnocodoy 3 Hedemny (I.A. Tanmyn) 3 KOMIUIEKCHUM
BUKOPUCTAHHSAM CHUPOBUHU. [IOHATTS Mpo €NeKTpOXiMIYHI MPOIECH, iX MOKA3HHKHU:
BUXI1Jl 32 CTPYMOM, BHXIJl 3a €Heprie€r. EJeKkTposi3 riamHo3eMy, YMOBH MpOIIECY,
OyZIoBa €JIEKTpONI3epy 3 aHOJOM, IO BHHOATIOEThCS. JloOyBaHHS MIOpaIOMIiHY,
CUIyMiHY. EJIEKTpOJI13 pO34YHMHIB HATPIil XJIOPUAY 13 CTAIBHUM Ta PTYTHUM KaTOJIOM.
Ximiuna miepepoOka mnanuBa. Hadtoximis. KokcyBaHHsS KaM’SHOTO BYTULIS.
Enepretuuna mnpobOsnema Ta ii cydacHud ctaH. [lanuBo sK CUpOBHMHA XIMIYHOL
npomucioBocTi. Buam TBepmoro mnanuBa. ByrineHi Oaceitnu Ykpainu. Cxnan
pobodoro manuBa: roprodya maca i Oamact (Bojora, 3o0ia, cipka). TeruioTBopHa
3JIaTHICTh NaJMBa. YMOBHE MaJMBO. AJIbTEpHATUBHI JpKepesa eHeprii B YKpaiHi Ta
NEePCHEKTUBH iX BUKOpUCTaHHS. CrHajgtoBaHHsS MUIOMOJIOHOTO, TBEPIOTO, PIIKOTO
KOTEJIBHOTO 1 ra3onoAioHoro nainusa. KokcyBaHHs kaM’THOTO BYTiuis. BUroToBieHHs
BYTUIbHOI X TH. [1iposi3 ckiraiHuX pevoBHH, IO BXOATH 10 CKJIATy BYTLLISA 1 CKIaa
npsMoro KokcoBoro Trazy. Ilpomec kokcyBanHs. bymoBa KokcoBoi Oartapei.
3aBaHTaXEHHS MIMXTH 1 BUTPY3Ka KOKCy. COpTyBaHHS KOKCY, BUKOPUCTAHHS Pi3HHUX
dpaxmiid. JIeTki TpoayKTH KOKCYBaHHsI: aMOHIaK, KaM SHOBYTUJIbHA CMOJIa 1 CUpUI
OenzeH. PpakiiiiHa MeperoHka cMoJid 1 cuporo OeHzeHy. Bukopucrtanus ao0yTux
dpaxuii. ['a3ononiOHe maanMBo, HOTO BUIIU, IEPEBArH BUKOPUCTAHHS.

[Tepepobka HadTu. IlepepoOka razonoaioHoro nanusa. Baxnusi HaQTOHOCHI pailoHH
VYkpaian, ckinang HabTu (mapadinu, HapTEHH, apoOMATHUYHI BYTJICBOJHI, CMOJH,
CIDUMCTI CIIOJIYKH); 3aJIeKHICTh SKOCTI HApTONMPOAYKTIB BiJ CKiIaxy Ha]TH.
[TigroToBka HaTH 10 IEPEPOOKH: BUIIJICHHS CYITyTHOTO HA()TOBOTO Ta3y, BUAAICHHS



BOJIM 1 COJIEH 13 eMYyJIbCIM Ha €JIEKTPO3HECOII0Yil ycTaHoBIll. Enxexktpoaeriaparop.
JlBocTamiitHa ¢pakmiiiHa mneperoHka HapTu. ATMochepHO-BakyyMmMHa TpyOdacTa
ycTaHoBKa. BeprtukanpHo-(akenbHa TpyOwacta mid. Pektudikamiiini KoiaoHH 3
kopnaukamu. [Iporec pextudikarii HadTH 1 yTBOpeHHs AUCTUIATIB. [leperonka
Ma3yTy y BakyyMi 3 BUIUICHHAM IIUPOKOi (Ppakiii AUCTUIATIB HA()TOBUX Macel.
JloOyBaHHS 13 AUCTUIIATIB HAPTOMPOIYKTIB — MOTOPHOIO 1 KOTEIBHOTO MaJIMBa,
HaTOBUX MAacTWJ, 3Ma30K, OiTymy, mapadiny. OKTaHOBE YHCIO OCH3UHY, HOTO
3QJICKHICTh BiJ CHIBBIJHOIICHHS B HHOMY BYIJIEBOJHIB PI3HMX KJAciB 1 OyJOBH.
Apomatu3zailis HM3bKOOKTaHOBOTO NPSIMOTOHHOTO OCH3WHY, BUIU MPOLECY - IS
NoOyBaHHS ~ BHCOKOOKTAaHOBOTO  OC€H3MHY 1  Jiud  J00yBaHHS  YHCTHX
BYIUVICBOAHIB - OCH3¢HY 1 HOro romojoriB. I'1IporeHKpeKkiHr Ha(TOMpPOIyKTiB.
Karanitnunuii kpekiHnr mmpokoi (pakiiii: kaTamizaTop 1 Woro perenepaiis. bynosa
peakTopa 1 pereHepaTopa B «KHILUITYOMY» 1Iapi. 3pLKeHH ra3 sik mooyToBe MnajbHe.
BuroropneHHs aBTOMOOIIBHUX 1 aBlalliMHUX OeH3MHIB. LleTaHoBe 4HMCIO0 AU3EIHBHOTO
nanuBa. 3ropaHHs MajguBa 1 3a0pyaHEeHHs aTMocepu. BosieHb sk eKoJIOriyHO YncTe
NaJIUBO, MEPCHEKTUBU Ta MPOOJEeMH BHUKOpUCTaHHsS. PallioHanbHEe BUKOPHCTaHHS
€Heprii K OJMH 3 HAaWBAXKJIMBIIIUX MPUHIUIIB OpraHizaiii XIMIYHOrO BUPOOHUIITBA.
Meran sk xiMiyHa cupoBuHA. JIBocTamiiiHuil Tmipoliec J00yBaHHS BOJHIO 13
IPUPOJTHOTO Ta3y KOHBEPCIEIO 3 BOASHOIO MAPOI0 1 HETIOBHUM OKHCHEHHSM 3aJIHIIKY
METaHy IMpHU MiJABUIICHOMY TUCKY; KoHBepcia kapOoH(I) okcumy 3 BoAsIHOIO Maporo:
ONTUMAaJIbHI YMOBHU: KaTali3aTop, BUAAJICHHS MOHOOKCHUAY KapOoHy. CuHTe3-Ta3 1
noOyBaHHS 3 HBOI'O METAHOJIY Ta WOro BUKOPHUCTAaHHSA. BUPOOHMLTBO BOAHIO 1
aleTUJICHY 3 MPUPOJHOrO a3y OKHCHIOBAJBLHHUM IMIPOII30M METaHy: OyJoBa medl,
BUJIIJICHHS anleTuieHy. EnexrporepMiune BUpOOHUIITBO KabIliil KapOimy, 100yBaHHS
alleTIWIeHyY 3 KapOiay. BukopucTanHs areTuiieHy Y BUpOOHHIITBAX OITOBOI KUCJIOTH,
BIHUIXJIOPUAY, BIHLJIALETATy, aKpWIOHITpUILY. /JJ0OyBaHHS cyMilll €TeHY 1 MPONEeHY
MipoJIi30M €TaHOBOi 1 mpomaHoBoi (pakiiii HadTOomepepoOKH; iX pPO3AUICHHS.
BHUpOOHUIITBO CHHTETHUYHOTO E€TEHOJIy MPSMOI0 TiIpaTalliel0 €TeHYy: ONTUMaJbHI
YMOBH, KaTai3aTop, MUPKYJISIIis €TUICHY, BUIIJICHHS 1 OUUIIICHHS €TaHOITY.

[ToHATTS PO OCHOBHMWI OpPraHiuHM CHUHTE3. BUPOOHUILITBO CHHTETUYHUX >KUPHUX
KHUCIIOT Ta crupTiB. [I[pOMUCIOBICTE OCHOBHOTO OpPraHIYHOTO CHUHTE3Y, 11 3B’S30K 3
HadTonepepoOHOO  MpOMHCIOBICTIO  (HadToximiuHi  komOinatu). CupoBHUHA:
OpUPOAHUN ra3; pi3Hi ¢pakuii nepepoOku HadTH, CynmyTHIM HaTOBHIl ras, rasu
KpeKiHTy, O€H3WH, apoMaTWyHi BYyriaeBOAHI, mapadinu Tomo. JloOyBaHHs
CUHTETUYHUX KUPHHUX KUCJIOT OKUCHEHHSIM TBepJoro mapadiHy: KaTali3aTop, BHII-
JICHHSI KUCJIOT 1 PO3JUICHHS TIEPETOHKOI0 y BaKyyMi Ha (hpakiiii, iX BUKOPUCTAHHS.
[ToHsATTS MpO BUPOOHUUTBO CHUHTETHUYHUX >KUpHUX cnupTiB (A.H. bamkipoB) Tta
CUHTETUYHUX MUIOHUX 3aCO0IB.

BupoOHUIITBO CHHTETHUYHUX CMOJ, KaydykiB. BupoOHunrBo Oyra-1,3-mieHy
(IMBIHLTY) ABOCTAAIMHUM JETiApyBaHHSIM OyTaHy (CTajli mporecy, Karali3aTopH,
BUJUICHHA 1 O4YMIIEHHS OyTaaieHy BiA OyTWieHiB). AHaJOTiYHE BUPOOHHUIITBO
130mpeny 13 13onenTany. [1oHATTS po BUpOOHUIITBO OyTa/li€EHyY 3 €TaHOIY 32 METOJIOM
C.B. JlebeneBa. Bupobuunrso cunretnunux kayuykiB (CK). bynosa i1 koHgirypariis
HatypansHOTo Kayuyky (HK). Bupobuunrso crepeoperymsipaux CK — i3onpeHoBoro
(CKI) i musininosoro (CKJI) momimepusaiiiero B po34uHi: KaTalli3aTOPH, BUILICHHS



CK, BnactuBocTi. BupoOHunreo OyraaieH-ctupeHoBoro kayuyky (CKC)
eMYJIbCIITHOIO KOIOJIIMEPHU3aLI€I0: eMYIbIaTopH, 1HIIATOpH KoaryJssii. JJoOyBaHHs
TYMOBUX BHUpPOOIB: CKJaJ TyMOBOi cyMiml, OyAOBa BaJbliB, IIMPHII-MAIIKH.
Bynkanizarisa. Bupoouuirso ¢hopmMoBux, HeOpMOBUX TYMOBHUX BHPOOIB, JaTEKCHA
TEXHOJIOT1sI BUpOOHUITBA. BUPOOHUIITBO miiacTMac i3 CHHTETHIHUX cMoJI. CKiTaioBi
KOMITOHEHTH IutacTMac. TepMOIuUIacTU4YHI CMOJH. BUPOOHUITBO MOJIETUIIEHY Iij]l
niero Bucokoro Tucky (BT) 1 mumspkoro tucky (HT), crepeoperynspHoro
nominpormnuieny (HT), mopiBHAHHS iX BJIaCTUBOCTEH Ta BUKOPUCTaHHS. BUpOOHUIITBO
MOJIICTUPEHY  MOJIIMEPHU3aIllEl0 B Macli Ta E€MYJbCIHHOIO  MOJIIMEPHU3AIIEIO.
[MoniBininxopun, oro Bukopuctanus. [lepepobka moniMepiB y BUpOOU JIUTTSAM i
THUCKOM, BUJIABITIOBAHHSIM, BaKyyM(}OpMyBaHHSIM, HaAMUJICHHSIM.
denonpopManbaeTiIHI CMOJU: TEPMOIIACTHYHI 1 TepMmopeakTuBHi. [lmactmacw,
n00yTI Ha OCHOBI TEPEPOOKH TEPMOILJIACTUYHOI CMOJIM Yy TEPMOPEAKTUBHY MpU
rapsyomMy IMpecyBaHHI BUpPOOiB y (opmax. EKOJOTIYHI acneKTH BUKOPUCTAHHS
CUHTETUYHUX BUCOKOMOJIEKYJISIPHUX CITOJIYK.

BupoOHUIITBO XIMIYHMX BOJIOKOH. XIMI4H1 BOJIOKHA, 1X Kiacudikallis, CTajii mpouecy
BUPOOHMIITBA: JOOYBaHHS PO3UMHY a00 pO3IIaBy, NpsIAIHHS ((PUIbEPH), BUTATYBAaHHS
1 00poOKa BOJIOKOH; iX (POPMU: TEKCTUJIbHA 1 KOPJHA HUTKH, IITANEIbHE BOJIOKHO,
MOHOBOJIOKHO. J0OyBaHHSI CHHTETHMYHUX BOJOKOH 13 CHHTETUYHHX CMOIJL
BupoOGHUIITBO MOJiaMiTHOTO BOJIOKHA KalpoH: CTYIMIHYacTa IMOJiMEepU3aIlis
KarpoJiakTaMy, PSAIIHHS 3 PO3IIaBY, BUTATYBaHHS BOJIOKHA. BUpOOHHUIITBO IITYIHUX
BOJIOKOH — BICKO3HOT'O 1 TPHAIETATHOTO: CHPOBHUHA, XIMIYHI peakiiii, MpsAWIbHI
MalluHU I (OPMYyBaHHS BOJIOKOH MOKPHM 1 CyXuM crnocoOom. IlopiBHSHH:
BJIACTUBOCTEHN XIMIYHHX 1 TPUPOJHUX BOJIOKOH.

4.10. ®I3UKO-XIMIYHI METOAU JOCJIIKEHHSA

OnTuyHa criekTpockonida. OAUHUII BUMIPY. 3aKOHU NOTJIMHAHHS Ta BUIIPOMIHIOBAHHS
ceitna (byrepa — JlamOGepta — bepa, Kipxroda). EnekrpomartitHe mose sk peareHT Ha
pedyoBuHy. KBaHTOBa Teopis B3aeMoii pe4oBUH Ta BunipomiHeHHs. Dopmyna [lnanka.
CramionapHuii cTaH, piBHI €HEprii Ta mepexo Iy Mi>k HUMH. 3aCeIeHICTh EeHePTeTUUHUX
piBHiB. Knacudikariiss ONTHYHUX CHIEKTPIB.

PaniocnekTpockomnis. MarHiTHi BJIAaCTUBOCTI €JeKTpoHa Ta sijep. MarnetoH bopa,
A/IepHUI MarHeToH. ENeKTpoH Ta sSApo y MarHiTHOMY TOJI.

KomuBanbna cnektpockomisa. [lpupoma xkonuBanpHHX crekTpiB. KommBanbHa
CIEKTPOCKOTIiS SIK YHIBEPCATbHUNA METOJT TOCTIKEHHS XIMIYHUX CTHONyK. OauHuUIl
BuMipy. IIOpiBHSHHS KOJIMBAJIbHOI €HEPrii 3 €JEKTPOHHOK eHepriero. Brus
CTaTUCTUYHOTO PO3MOAULY MOJEKYJl 3a KOJMBAJIbHUMU CTaHaAaMM Ha BUIJIAL
KOJIMBAJBLHOTO CIIEKTPY MPH PI3HUX TeMIIepaTypax Ta XBUILOBOMY 4uCi. ,[ apsui”
cmyru. HeoOxiani ymoBu juist BunukHeHHs [Y-cniektpa (IYC) monexynu. [lousaTTs mpo
BaJICHTHI Ta AedopMalliitHi konmuBaHHs. MeTonuka onepkanas [U-cnekTpiB pedoBuH,
Kl 3HaXOAAThCS B PI3HUX arperaTHuX craHax. [IOHATTS mpo Jucnepryroul Ta
Heaucnepryrodi cnekrpodoromerpu. [lepeBara Bukopuctanas @yp’e-CreKTPOCKOITii.
[onsspu30BHICTh MOJIEKyd. Il reomerpuuHmii 00pa3 — eiNCOin MONSPU3OBHOCTI.
®dopma emincoina MOIIPU30BHOCTI 7T MOJEKYJ pi3HOI cuMeTpii. 3MiHa emimncoiga



MOJIIPU30BHOCTI NPU BaJICHTHUX Ta Je(opMaliiHUX KOJMBAHHIX MPOCTUX MOJIEKY.
Bunuknenns ciektpiB komOiHaIiHoro po3ciroBanns (CKP) cBiTia XiMi9HHUX CIIOTYK.
HeoOxigni ymoBu. Ilosicnenns mnoxomkenHs CKP 3rigHo KBaHTOBUX YSIBJICHb.
Cryninp aenonsipu3zanii B CKP Ta ii excriepumenTtanbHe BuzHaueHHsa. Texnika CKP.
[TopiBusiHHa MoxauBocTedl MeromiB [Y-cmektpockomii Ta CKP st BUBUEHHS
XIMIYHUX crioayK. [ToHATTS Teopii KoMBaIbHUX CHEKTPiB. KoaMBaHHS TBOXaTOMHHX
MOJIGKYJ y HaGIMKEeHHi TapMOHIYHOTO OCHHISTOpa. MOro moTeHIiabHa eHepris 3
MO3UININ KJIAaCMYHOI Ta KBAaHTOBOI MexaHiKdu. DyHIaMEHTaJIbHI TMEepexXoau B
KOJIMBAJIBHUX CIIEKTpaxX XIMIYHUX CIOJNYK Ta iX 4yHucio. BimoOpakeHHs B CHEKTpax
MEXaHIYHOTO aHTApPMOHI3MY KOJMBaHb MOJEKYJ. [IOHATTS mpo HOpMasbHI KOJTUBAHHS
Ta iX GopMH, AKi BU3HAUAIOTHCA 0OUYUCIIOBAILHIMU METOAaMU. IX BUKOPUCTAHHS 11
O1TbII HAIHHOT IHTEpHpeTallli eKCIIEPUMEHTATbHUX JaHUX. Bubip aHamITUYHUX CMYT
y KOJMBAJIbHUX CIEKTpPaX XIMIYHUX CHOJYK HUISIXOM pPO3PaxXyHKIB YaCTHHHHUX
MOXIAHUX OOYHUCITIOBAaHUX TapaMeTpiB 3a EKCIEePUMEHTAIbHUMU JaHuMHu. CuiioBa
crana. Ii ¢isuune Taymadenns. CuioBi crami 3B’s3KiB Ta KyTiB. MeTomu ix
Bu3HaueHHs. CHiBBIAHOIICHHS MIDXK CHJIOBOI CTalOl0, €HEPri€r0 JUCOIliallii,
JIOBXKHMHOI0O Ta KpAaTHiCTIO 3B’s3Ky. MmosipHicte mepexomie B IYC Tta CKP.
EnexTpoonTuuyHuii aHrapmMoHi3M 1 #oro mposiB y crnekrpax. [IpaBuna mobopy,
NOB’SI3aHI 3 CHMETPIEI0 KOJIMBaHb. BuUKOpUCTaHHS MeETOAIB Teopli Ipyn s
BU3HA4YeHHS akTUBHUX KonuBaHb B [YC ta CKP. [IpaBuio anpTepHaTUBHOI 3200POHH.
[Monsipuzaniss cmyr B IYU-cnekrpax. 3HaueHHsi cryneHsa aenoispuszauii B CKP mnsa
KOJIMBaHb pi3HOT cumeTpii. [lpuknaaum Bu3HayeHHS OyJOBH XIMIYHUX CIOJYK 13
BUKOPHUCTAHHSAM IPaBIJI BiI0OPY B KOIMBAIBHUX CIIEKTpax. [HTeHCUBHICTH cMyT B [U-
CHEKTpaX. IX BHKOPMCTaHHS B KiNbKICHOMY aHaNi3i HpU JOCHiKEHHI Oyn0oBHU
MOJIeKyJ. XapaKTepUCTHUUHICTh KOJIMBaHb MOJIEKYJ 3a 4YacToTolo, (opmoto,
IHTeHCUBHICTIO. [IpMuMHM  BiAXWUJEHHS Bl  XapakTepucTuyHocTi.  JlinsHKH
XapaKTEPUCTUYHOTO TIOTJIMHAHHS ~ aJKaHIB, aJKEHIB, aJKiHIB, apOMaTUYHUX
BYIJICBO/IHIB, KapOOHOBUX KHUCJIOT Ta IX COJICH, albJeri/iB, KETOHIB, €CTEPIB, aMiHIB,
amifiB, aMiHOKHCJIOT, HITPO- Ta CYyJIb(OCMmonyk, HeopraHiYHUX MoHIB. OCHOBHI
METOAY BIJHECEHh Y KOJMBAJbHHUX CHEKTpax: 130TOMYHUM edexT, edeKT
pesonancioro KP, BmnuB rtemmeparypu, THCKy Ta 1H. [HTepmperaris
eKCIEPUMEHTAIbHUX JaHUX, OJIEPKaHUX METOJAOM KOJIMBAJIbHOI CHEKTPOCKOMII.
BmiivB yMOB eKCIIEpUMEHTY Ha KOJMBaJIbHUM cHeKTp pedoBuHU. PezonHanc depwi.
3aJIe’)KHICTh KOJMBAILHUX CIEKTPIB BiJl XIMIYHOT OYZJOBH MOJIEKYII.

Enextponna cnektpockomisi. OCHOBHI TOJIOXKEHHS CIIEKTPOCKOTIi: BHU3HAYEHHS,
CHEKTpOCKoMis 1 OynoBa MOJEKYJIU. 3HAYEHHs CIIEKTPOCKOII HAa Cy4acHOMY eTari
PO3BUTKY HAayKH. 3arajibHa XapakTEpUCTHKAa OKPEMHUX MUISHOK €JIEKTPOMAarHiTHOrO
criekTpa. 3B’S30K TOTJIMHAHHS E€JIEKTPOMArHITHOTO BUIPOMIHEHHS 3 BUBUYEHHSIM
OyZOBM Ta EHEPreTUYHMX CTaHIB aTOMIB Ta MOJEKyJ. J[UISHKH eNeKTPOHHUX
CHEKTpIB: BUIUMMA JUISIHKA CIEKTPY, KBAapLOBUW yibTpadiosieT Ta BaKyyMHHUU
ynbTpadioner. XapakTepuCcTHKa BUAMMOI YaCTHHH CHEKTPY 1 3/IaTHICTH ,,0a4uTH 3
XIMIYHOT TOUKH 30py. OKO 5K AeTekTop (poToHIB. EneMeHTH crekTpaibHOro npuiiagy
JUIS  CHOCTEPEKEHHS  €JIGKTPOHHMX  CIEKTpiB. Jeperno  BUIPOMIHIOBAHHS.
XapakTepucTUKa CIEKTPIB BUIPOMIHIOBAHHS. BUNPOMIHIOBaHHS HarpiTUX Tijd
(popmyna Ilnanka Ay MOBHOrO BUIIpOMiHIOBaua, piBHSHHS CtedaHna-bonbiMana).



MouiekynsipHi ClIEKTPU BUTIPOMIHEHHSI: BUIIPOMIHEHHS BOJIHEBOI Ta ACHTEPI€BOI JIaMmIl.
Mounoxpomatop. [Ipusma, sk aucnepciitauii npunaj (po3AUTbHA 3AATHICTh MPU3MHU).
I'patka sk gucnepciiiHuil mpuian (po3AiibHAa 30aTHICTH TpaTku). Jlerekropu
BunpoMidHeHHsa. dororpadiuynuii Meton peectpaiili. DOTOEIEKTPUYHI JAETEKTOPH:
BIIKPUTOTO Ta 3aKpUTOro TumiB. KiOBeTH, PO3UYMHHUKM Ta ONTHUMAIbHI YMOBH
peecTpaiiii cnekTpiB. Meroau 300pa)KeHHS €JIEKTPOHHUX CHEKTPIB MOTJIMHAHHSL.
[ToxomkeHHST €NEeKTPOHHUX CIEKTPiB. XapaKTePUCTHKH €JCKTPOHHUX CTaHIB
MOJIEKYJI: €HEpPTisl €JIEKTPOHHOIO CTaHy, XBUJIbOBA (PYHKI[IS €JIEKTPOHHOIO CTaHy,
CTYIIIHb BUPOXKEHHS €JIEKTPOHHOTO CTaHy, 4ac JKUTTS, MyJIbTUIUIETHICTD Ta CUMETPIs
eJIEKTPOHHOTO CTaHy MOJIEKYJ M. Di3U4HI Ta XIMIUHI XapaKTEPUCTUKU €IEKTPOHHOTO
CTaHy MOJIEKYJIU: T€OMETPIsl, OJIIPHICTh, KUCJIOTHO-OCHOBHI XapaKTEPUCTHUKH, HAOIP
HOpMalbHUX KonuBaHb. [loctymar bopa sk HeoOXigHa yMOBa CHOCTEPEKEHHS
cnekTpiB. JlocTaTHI yMOBHM CHOCTEPEKEHHS EJIIEKTPOHHOTO CIEKTpy. EilekTpoHHMi
MOMEHT Tmiepexoay. {DakTopu 3aleKHOCTI TOJOXKEHHS JTOBIOXBHJIBOBOI CMYTH
NOTJIMHAHHSA B €JEKTPOMAarHiTHOMY CHEKTpi. baToXxpoMHe Ta rilncoXpoMHE 3MIILEHHS
CMYT TIOTJIMHAHHS. [HTEHCHBHICTH TOTIMHAHHA. EKcriepuMeHTanbHE BHU3HAUCHHS
1HTeHCUBHOCTI (3akoH Jlambepra — bepa, iHTerpajgbHa IHTEHCHUBHICTH CMYTH
MOTJIMHAHHS). |HTEHCHUBHICTh MOTJIMHAHHS 3TIAHO Teopii KiacuyHOI (i3uku (cuia
ocuuisitopa, (popmyna MamikeHa). [HTEHCHUBHICTh TOTJIMHAHHS 3TIIHO TeOpIi
KBaHTOBOI (Pi3UKH (3acesieHICTh 30y/PKEHUX CTaHIB MOJIEKYJIU MIPHU Pi3HUX criocobax ii
oJIepKaHHs, CIIOHTaHH1 Ta BUMYLIEHI repexou, koedimientn EitHmreiina A ta B, ix
PO3MIpHICTB). DaKTOPH 3AJICKHOCTI IHTEHCUBHOCTI CMYTH IOTJIMHAHHA. [ 1IToXpoMHUT
Ta rinepxpomuuil epexktu. Habmmxenns bopua — Omnenreiimepa. XapakTepucTUKa
JOMYIIEHb MPU 300pa’KeHHI TIEBHOT XBWJIbOBOI (yHKIIIT MoieKyiu. CriBBITHOIICHHS
MDXK CKJIQJIOBUMH €Heprii MoJiekynu. BucHoBku 3 HabmmxkenHs: bopHa — Onenreiimepa
Ta HOro HeAOJIKU. AHaII3 KOJUBAJIBHOTO 1HTerpany (nmpuHuun @panka — KonjgoHna).
Bubip xonuBanbHOI XBHIIBOBOI (QYHKIIT (TapMOHIYHHUIA ocIHIIATOP, GyHKIIsE Mop3e).
BucHOBKH 3 po3B’s3Ky piBHsAHHS lpeainrepa s KOMMBaIbHUX XBUIIBOBUX (DYHKIIIH.
MosxuB1 3MIHM KOJMMBAIBHUX (YHKIIA Mpu 30y/pKeHHI (CEKBEHIIT Ta mporpecii).
BusHauenHss ¢opMu KOHTYpY TOTJIMHAHHS JTOBrOXBHJIBOBOI CMyru. BHCHOBKH 3
npuniuny ®panka — Konjgona. AHaini3 criHOBOTO iHTErpainy nepexkpuBans. [Ipasua
BIIOOPY TEPEeXOMAiB 3a CHIHOM. AHali3 eJIeKTPOHHOrO IHTerpainy. EnekTpoHHun
MOMEHT MEpPeXoy Ta Mojspu3alis cMyru norauHanHs. [IpaBunia BigoOpy nepexomiB
3a cuMeTpieto. 3MiHM 30yKeHUX cTaHiB y 4aci. [llnaxu ne3akTuBariii eneKTpoOHHOTO
30ymkenHs. be3punpomiHtoBanbHi nepexoau. KonuBanbHa penakcarlisi. Mixmore-
KyJsipHi  Tmpouiecu ne3aktuBamii. Jliarpama f6monchkoro. BumpomiHroBanibHI
nepexoau. @iyopecuenuis. Buyrpimnsa kousepcis. [Ipasuno Ctokca. Cxema npumiany
st cnoctepexeHHst  (amyopecnenitii. ®Docdopecueniis.  [HTepkoMOiHAIIHHNIA
nepexin. Cxema mpmiiany s croctepexeHHs (ocdopecneninii. XiMidHl TUISIXA
ne3zaktuBauii. Posmemnenns tumiB [ 1 11 3a Hopimem. BHyTpiliHbOMONEKYIJISApHI
neperpymyBanss. @oroizomepu3aiis. OpbitanbHa cumeTpis Ta hoToxiMis. Emmipudni
3QJIEKHOCTI MK CIEKTPOM TMOIVIMHAHHS Ta OynoBol0 Mojekynu. [loHsaTTs mpo
xpoMmodop Ta aykcoxpom. dDizmyna mpupona 3abapBieHuX pedoBuH. OCHOBHI Ta
JOTIOBHIOBAJIbHI KOJBbOPU. AJIMTUBHE Ta CYOCTPAKTUBHE 3MIIIYBAHHS KOJIbOPIB.
Cucrema kimacudikaii mepexosiB 3a MamtikeHoM. CHEKTpH TMOTJIMHAHHS AJIKaHIB.



Cnexktpu mnornvHaHHs ankeHiB. Xapakrepuctuku C=C xpomodopy. IIpupona
,raps4oi” cmyru nornuHaHHs. [lonienosuit xpomodop. [Ipasuna Byasapna — ®izepa.
benzenoBuii xpomodop. MO Oenszeny. Teopermunuii crekrp OenzeHy. Crektp
OcH3eHY B ra3oBii (a3l Ta B PO3UYMHHHMKAX pi3HOI moJisgspHOcTi (Biy, Ta Bay-cmyrn).
Mouno3zaminieHi noxigaHi 6eH3eny (3 eIeKTPOHOJOHOPHUMHU 3aMicHUKaMu). [Tominuk-
iyl ByriieBojHi. Hadranen. Cnexktpu o— Ta P—HapTHiIaMiHIB, MOJISpU3aLlis CMYT
nornuHadHA. [lornuHanua ¢eniB Ta ameHiB. Knacudikamis cMyr HOTJIMHAHHS 3a
Knapom. [Tpunaiunu ciektpodoTomMeTprudHOro aHamily. AHami3 ABOX- Ta TPUKOMIIO-
HEHTHUX cyMimed. [300ecTruHa Touka. Bu3HaueHHS TMOJOXKEHHS KETO-€HOIBHOI
piBHOBaru. CreKTpH MOTJIMHAHHS KOMIUIEKCIB 3 IEPEHOCOM 3apsiy.

SAnepHuii MarHiTHUN pe3oHaHc. Miclie iIepHOTO MarHITHOTO PE30HAHCY Cepe/l HIIUX
MeToaiB pociimkenHs. Kimacuuna Mozenb Ta peasibHe aToMHe sapo. Kiacuunuii onuc
MOBENIHKK Sapa B MarHiTHoMy momi. SnepHa mpenecis. Mar”iTHH pe30HaHC
ancamOmro saep. CmiBBimHomeHHs bosnbsiiMana. Pemakcariiiai mpouecu B SIMP, ix
3HaueHHA s cnocrepexxeHHs cnekrpa SIMP. [CmoinoBa Temneparypa. PiBHSHH:
brnoxa ta anami3 ix po3p’szky.] dopma niHiM mornauHaHHS Ta Aucnepcii. Kpusa
Jlopenua. [Ipunuun nobynosu cnektpoMerpiB AMP. Cxemu geTeKkTyBaHHS CUTHAJIB
SMP. 3HaueHHs Ta 3a0e3MeYeHHs BUCOKOI CTa0IILHOCTI Ta OJHOPITHOCTI MarHiTHOTO
noJisi. Bucoka po3ainbHa 34aTHICTE cnekTpoMeTrpa. HaliBaxkinuBill XxapaKTepUCTHKU
cnekrpomeTpiB AAMP. BukopucTaHHs HaJINpOBIAHUX COJEHOINIB AJIE CTBOPEHHS
HAJICUJIbHUX MarHiTHUX IOJIB Ta iX 3HaueHHs B IMP-cniektpockomii. CiekTpoMeTpu
3 PO3TOPTKOK0 MAarHiTHOrO MOJISl T4 4aCTOTH. BIumMB pi3HUX (haKTOpIB HA MIUPUHY Ta
IUIONIY PE30HAHCHUX cuUrHamiB. SIBumie HacuueHHs. OOeptanbHi catenitu. Curnain
criany ButbHOT 1HAYKIIT (FID). YacoBe Ta yactoTtHe 300paxeHHs curHany SAMP, ix
B3a€MO3B’ 130K uepe3 neperBopeHHs Oyp’e. 3actocyBannss EOM niist HAKOMYEHHS Ta
nepetBopeHHs curHainy SIMP. Excnepumentanshi metonu B SIMP-cnextpockormii.
Po3unHHuKM, eTasioHu. [HTerpyBaHHs CHeKTpiB. Bu3HaueHHS YyTIMBOCTI Ta
PO3IUIBHOL 31aTHOCTI criekTpomeTpa. OIiHKa SKOCTI OJIEPKAHOTO CHeKTpa. XiMIYHE
3mimieHHs. Ilpupona XimiuHoro 3mimeHHA. OAMHMII BUMIPY XIMIYHUX 3MILIEHb.
[Hxanu xiMiyHUX 3MilIeHb. MaruiTHa aH130TPOITis 3B’ SI3KiB Ta rpym aTomiB. @opmyia
Mak-Konnena. KuiblieBl m-eJIeKTpOHHI CTpyMU. EXpaHyBaHHSA Ta J€3€KpaHyBaHHS.
Cnextpu SAMP Ta O6ynoBa Mozexkyn. CHeKTpu TPOTOHHOTO MAarHiTHOTO pPE30HAHCY
(IIMP). Cnektpu SIMP na sgpax °F Ta 3'P. Cnexrpu SIMP Ha sapax piakicHUX
isoromis: BC, N, 0. KsagpynonsHe po3mmpeHHs creKkTpanbHuX JjiHii. Crin-
crinoBa B3aeMojis (CCB). Ilpupona CCB. IIpsma 1 Henpsima CCB. Koncranta CCB
(J). Crextpu SAMP niepiioro nopsiaky. Ipasuna CCB nepimoro mopsaKy, po3paxyHok
IHTEHCUBHOCTEH JIIHIM B MYJBTHIUIETaX 3a JOMOMOIOK TpuUKyTHHKa Ilackans Ta
,apaounkn”. [Tlonsrts npo cnektpu SAMP npyroro mopsinky. Bukopucranus EOM
JUIsL TEOPEeTUYHUX po3paxyHkiB crnekrtpiB SAMP. Irepaniiine y3rogxeHHs 3
EKCIIEPUMEHTAJILHUM CTIEKTPOM 1 3HAXO0KEHHs mapameTpis criektpa SIMP.] IIpsma ta
3BOPOTHA CHEKTpajbHI 3adadi. [nHamMiyHUN siaepHU MarHiTHUM pe3oHaHC. Bruius
oOMmiHHMX TipoueciB Ha crnektpu SAMP. IlposB mnpuHUMIY HEBU3HAYEHHOCTI.
[TIporonnuii oOMiH. 3aranbMoBaHe BHYTpiliHe oOeptanus. Illkama wacy B
cnekrpockonii  SAMP. Iloxgiiinmii pe3onanc (mekarumdr). SnepHuit  edexr
Ogepxaysepa. IMIynbCcHI METOAM CIPOUICHHS Ta peaaryBaHHs crekTpis SIMP.



JBoBumipHa crnekrpockomis SIMP. BB XximigyHux peareHTiB Ha cnektpu SAMP.
Apomatnuni po3unHHUKU. Jlantanoigui 3mimytoui pearentd (JI3P). Xipambhi
pO3UMHHUKHU. PigkokpucTaniyai po3unHHUKUA. CrIocoOH o1epKaHHsI CIIEKTP1B BUCOKOT
PO3IUIBHOL 3IaTHOCTI TBepAMX 3paskiB. OOepTaHHs 3pa3Kka MiJ MAariyHUM KyTOM.
[Mpunuunu onepkaHHa 300pakeHb 13 BUKOpUCTaHHAM sBuma SMP. SMP-
tomorpadis. Bukopucranus SAMP nis BUpilIeHHS TEXHOJIOTIYHUX 3a1ad. AHami3
CHUPOBUHHU, MPOMIXKHUX Ta KIHIIEBUX MPOAYKTIB.

Mac-cnexktpomeTtpist. OcHOBU MeToly Mac-ciekTpoMetpii. [Ipuniunosa 01ok-cxema
Mmac-criekTpometpa. CuctemMa HamycKy 3pa3KiB AJs Ta3iB, PIAMH 1 TBEPAUX PEUOBHUH.
Oco0nMBOCTI BBENEHHS 3pa3KiB TMICHS PO3AUICHHS CyMmilled Ha Ta30BOMY
xpomartorpadi (XpomMaro-Mac-crieKTpomeTpisi). XimiuHa MoaudiKallis HeJIeTKUX
PEUOBHH i Ge3nocepe/IHe BBEICHHS 10 HoHi3auiifHOi kamepu. Momi3amis aToMiB Ta
MoJIeKy1. MeToau HoH13allli: eleKTpoHHuH yaap, hoToioHI3alis, oI»0Ba HOHI3allis,
NOJIbOBA JlecopOuisd, XIMIYHAW, TEpMIUuHA 10HI3alisA, HOHI3alisl MNPUCKOPEHUMHU
aTOMaMH, BTOPUHHO-HOHHA Mac-CIeKTpoMeTpis. Tumu HOHIB, 110 YTBOPIOIOTHCS 1
PEECTPYIOTBCSI B Mac-CIEKTPOMETpIi: OJHO3apsA/HI W JABO3apsA/IHI, MOJEKYISPHI,
yJIIaMKOBI, METacTaOUIbHI, NeperpynyBajibHi. MeTonu aHaii3y MO3UTHUBHUX HOHIB:
MarHiTHUM MOJIEM, MTOETHAHHSIM €JIEKTPOCTATUYHOTO 1 MArHITHOT'O aHaJIi3aTopiB (Mac-
CIIEKTPOMETPHU BUCOKOI PO3AUIBHOI 3/1aTHOCTI). YacomposiTHI Mac-CIEKTPOMETPH 1
mac-pedaektponu. Pe3onHaHcHi Mac-criekTpomerpu. KBaapynonbHuil aHamizarop.
Metonu peectpaiii HOHIB 1 3anmUCy Mac-cnekTpiB. OCHOBHI XapaKT€pUCTUKUA Mac-
criekTpomeTpiB. Bubip mpuiiagy 3aieHO BiJ XapakTepy pO3B’sI3yBalbHOI 3ajadi.
[HTepnipeTanis Mac-crieKTpiB. AHaNI3 Mac-CIIEKTpa B AUIAHII MOJIEKYJSIPHOTO HOHA.
[30TomHiI miku. BusnHaueHHs MolieKynsipHOi mMacu 1 OpyTTo-popmMynn pedOBHHH.
OCHOBHI Mac-CIEKTPOCKOINYHI TpaBuia: ,,a30THE TMPABUIO, ,,lTAPHOCICKTPOHHE”
npaBuio, npaBwio CrtuBeHcoHa — Opbe, ,,yTpyJIHEHHH PO3PHUB 3B S3KIB, WIO
NPUMHUKAIOTh 10 HEHacuyeHuX cucteM”. OCHOBHI THNHU peakiiil po3KIamy
OpraHIYHUX CHOJYK IMiJl JII€I0 €JIEKTPOHHOTO yAapy: MPOCTHM pPO3PUB 3B SA3KIB 1
mpoliecu, TOB’s3aHi 3 IeperpymyBaHHAM. Ix knacudikamis. 3acTocyBaHHS
MeTacTadlIbHUX MIKIB JJIsi BU3HAYEHHS NUIAX1B (pparmeHTanii. ['amy3i 3actocyBaHHs
METO/Iy Mac-CIEKTPOCKOTIII.

Metoau peHTIeHIBChKOI 1 (POTOCNEKTPOHHOT CTIEKTpOCKOITii. Di31MYHI OCHOBU METO/IIB
1 eKCHepUMEHTAJIbHOI TEeXHIKW. 3arajibHl npuHiunu. Ilapamerpu 1 cTpykTypa
boTOENEeKTPOHHUX CIHEKTpiB. XiM3CyB. CriH-OpOITaJbHUN 3B’S30K Yy MOJIEKYyJax.
KonmBanbHa CTPYKTYypa (bOTOCTEKTPOHHUX CIEKTPIB. [HTEHCHBHICTH
(hOTOCTEKTPOHHUX ITIKIB. Texnika 1 METOIMKA €KCIIEPUMEHTY.
PeHTreHodyopeciieHTHI CIEKTPOMETPH.

CninbHe BukopuctanHa O(i3uyHux MetoaiB Ta EOM nns Bu3HaueHHs Oyn0BU
MousiekyJsl. ["amy3i 3acTocyBaHHSI PI3HMX (DI3UYHUX METOJIB 3 METOI0 BU3HAYCHHS
MOJIEKYJISIPHOT CTPYKTYpH. J{OBITHUKY, aTiiacu CIEKTPiB. BUKOpUCTaHHS MOIETBHIX
cnonyk. KomyBanHst cTpykTypHOi iH(popmaiii. banku maHux, iX 3HAYCHHS TpU
MalIuHHIA 00pobOui crekTpiB. 3actocyBaHHd EOM st 30epekeHHs Ta MOUIYKY
CHeKTpaIbHOI 1H(pOpMAITIii.

4.11. TEXHIKA JEMOHCTPAIIMHOIO EKCIEPUMEHTY



MartepianbHO-MeTOAMYHE 3a0€3MeUEHHS 3araJIbHOOCBITHIX HABYAIBHUX 3aKJIAJIIB JJIs
NPOBEJCHHS XIMIYHOTO €KCIEpUMEHTy. Micle Ta pojib JEMOHCTPAILIHOTO
eKCIIEPUMEHTY B CUCTEMI 3arajibHOi XIMIYHOI OCBITH. MicIie XIMIYHOTO €KCIIEPUMEHTY
B IIpoIlecl KEepyBaHHS II3HABAJbHOI JISUIBHICTIO Y4HIB. Poib XiMi4HOTO
EKCIICPUMEHTY B PO3BUTKY aOCTPAKTHOTO MUCJICHHS VYHIB, BUKOPHUCTaHHS
JEMOHCTpallIMHUX JOCHIAIB Ha ypokax Ximii. @DOyHKHIT JEeMOHCTpaIIMHOTO
CKCMIEPUMEHTY; OCHOBHI BHUMOTH IIOAO JEMOHCTPAILlIHHOTO EKCIIEPUMEHTY.
OcoOauBOCTI YUHIBCHKOTO €KCIIEpUMEHTY. PoJib BUnTENS B Opranizaiiii Ta mpoBeeHH1
IPaKTHYHUX POOIT, TAOOPATOPHHUX JAOCTIIIB YUHIMH.

Metonuka AEMOHCTpYBaHHS JAOCHiAIB. MeETOOMYHUNA KOMEHTap Mia  dac
JEMOHCTpYBaHHS  JociifiB. OcoOJMBOCTI MPOBEICHHS  IIIOCTPATUBHOIO  Ta
MOIIYKOBOTO €KCIepUMEHTy. MeTa Ta 3aBAaHHS CHEUNpakTUKymy ‘“TexHika
JEMOHCTpAaLIMHOrO eKciepuMeHTy”’. OCOOIMBOCTI MPOBEEHHS 3aHTh, BAMOTH 111010
MiTOTOBKH CTY/ICHTIB 10 3aHATh. MeTOANYHO-TIPAKTHYHA TTAIlKa CTYIEHTa, BAMOTH JI0
il KOMIUIEKTYBaHHS Ta 0()OPMIICHHSI.

HopMaTuBHI MOKYMEHTH, IO PETYIIOIOTH MaTepialbHO-METOJUYHE 3a0e3MeueHHs
3arajbHOOCBITHIX HaBUAJbHUX 3aKJIAJIB JUIsl IPOBEAEHHS XIMIYHOTO €KCIIEPUMEHTY.
[TpaBuna 6e3neku i1 yac MpoBeIeHHS poOiT 3 Ximii. PeakTuBu, mpaBuia 30epiranHs
1 poOOTH 3 HUMH. 3arajibHi BUMOTH O€3MEKH Ta TITl€HU Tpalll, [0 BUCYBAIOTHCS 10
kabinety ximii. [IpoTunokexxHe o0yiaHAHHA Ta BEHTUJIAIIA XIMIYHUX KaOIHETIB.
[IpaBuna Oe3neku mix yac poOOTH B XIMiuHIM Jaboparopii. Kimacudikamis XiMIYHUX
pPEaKTUBIB: 3a YUCTOTOIO, XIMIYHOK HPHUPOJIOI0, CIHOCOOOM TpaHCIOPTYBaHHS, 3a
HEOE3MEeYHICTIO 1 yMoBaMu 30epiraHHs, arperaTHUM CTaHOM, CHoco0amu
BUKOpHCTaHHA. KapToTeka XiMIYHHX PEUOBHH, BIJOMOCTI PO PEUYOBHHY, 1110 MAIOTh
OyTH 3aHeceHl JO0 KapTOTEeKH. 3aralibHi TpaBuja poOOTH 3 peakTuBamMu. [pymnu
30epiraHHs peakTUBIB; PEAKTUBH, 1110 3a00POHEH1 /Il BAKOPUCTAHHS B IIKOJ1. Miciis
Ta yYMOBM 30€piraHHs KOXKHOi 3 Tpyn peakTuBiB. KonbopoBe MapKyBaHHS TpyII
peakTHUBIB. 3arajibHi MpaBWJIa PO3MIIICHHS Ta 30epiraHHs PeakTUBIB B XIMIYHIN
nabopaTopii: Ha MONMIIX Ja00PaHTCHKOI madu, B CEKIisAX madu i1 TArorw, B ceidi;
YMOBH 30€piraHHs JErk03aiMUCTUX PEUOBHH. 3arajibHi IpaBuia 0€3MeKH pO3MIILIEHHS
1 30epiraHHs peaKTHBIB.

[Tocyn Ta oGnagHaHHs B XIMIYHOMY €KCTIEpUMEHTI. XIMIYHUHN MOCY/l Ta 00JIaIHAHHS,
10 BUKOPUCTOBYIOTh B MIKITLHOMY JEMOHCTPALIMHOMY €KCIIepUMEHTI. Po3MileHHs
obnmagHaHHs Ta mocyay B Jsabopatopii ximii 3H3. byaoBa Ta mnpusHaueHHs
YHIBEpPCAIBHOTO JIEMOHCTPAIIHHOTO IITAaTUBY Ta JAEMOHCTpaLiiHOTO cToNy. Bumoru
JI0 PEaKTHBIB Ta MaTePiaJIbHOTO MOCYAY, 1110 BUKOPUCTOBYETHCS B AEMOHCTPALIIHOMY
excriepuMmeHTi. [lpunmagm  3aranbHOrO  MPU3HAYEHHS B JIEMOHCTpaIlifHOMY
EKCIIEPUMEHTI, JIeTalll O0JaJHAHHS Ta TOCY ISl CKJIaJaHHs CaMOPOOHUX MPUIIAIIB.
Hatinpocrimni ckiomyBHi onepartii. HarpiBansui npunaan. OCHOBHI TPUHOMH, SIKUMH
MOBUHEH BOJIOAITH BUMTENb IIiJT Yac MPOBEJAEHHS JAeMOHCTpalii 3 Ximii. OCHOBHI
BUMOTH JI0 BYMTENS MiJ 9aCc BHMKOHAHHSA JeMOHCTpamiiHux mochigiB. Crocoou
OYMIIICHHSI Ta BUAUICHHS pedyoBUH. DI3MYHE Ta XIMIUHE PO3IJIEHHS Ta OYHWILEHHS
TBEPIUX Ta PIAKAX KOMIIOHEHTIB cyMmimieil. inbTpyBaHHS: QUIBTPYBAIbHI MaTEpiaiu;
cnocoOu (ubTpyBaHHS; mpaBuia ¢GuIbTpyBaHHs. lleHTpudyryBaHHsA: MeTOoaMKa
BUKOPHUCTAHHSA Ta MpaBuia poOoTH 3 ueHTpudyroro. [leperonka: npuHIKM, HA SKOMY



I'PYHTYETHCS IEPETOHKA PIJIUH; YCTAaHOBKH 1A 11 31iicHeHHs. CyOsmimaitisi (BO3rOHKa);
dakTopy, IO BpaxOBYIOTh MpH TNPOBEIACHHI BO3TOHKU. YTaproBaHHSI Ta
nepekpucTamasaiis. Po3ninenHs cymimeit maraiToMm. [oHITH (KaTIOHITH Ta aHIOHITH)
Ta iX 3aCTOCyBaHHS. XpoMmarorpadis: BUIU, 3aCTOCYBaHHs. AJCOpOIIisl Ta aICOPOCHTH.
Buxopucranss ancopOyBambHUX 3aC001B AJI OUHINCHHS Ta PO3A1ICHHS PEYOBHUH.
Bona Ta po3umHuM B XIMIYHOMY EKCHEpUMEHTI. AMapaTd Ta YCTATKyBaHHS MJis
noOyBaHHS JUCTHIBLOBAHOI BOAM B jaboparopii. Po3unHuU: iCTMHHI Ta KOJOIAHI.
Hacuueni Tta posbaBneHi po3unmHu. CkiIagoBi KOMIIOHEHTH po3uuHiB. [Iporec
pO3UMHEHHS, oro (pi3uko-XiMiuHa IPUPOJIA. 3aJIEKHICTh PO3UUHHOCTI PEYOBUH BiJl
PI3HUX YWHHUKIB (MPUPOIX PO3YMHEHOI PEYOBHHH Ta PO3UMHHHKA, TEMIIEPATypH,
TUCKY). SIBUINA, 10 CHOCTEPIrarOThCA IiJ 4Yac PO3YMHEHHsS pedyoBHH. Peaxiis
cepenoBuma (pH), inmukaTopu. OcoOIMBOCTI XIMIYHUX PEAKITiH, IO BiAOYBAIOTHCS B
pO3YMHAX PEYOBHH.

PoGoTta 3 razamum B Kkypci Ximii. OCHOBHI BJIACTUBOCTI Ta3ONOJIOHUX PEYOBHH.
[Mpunanu ayis noOyBaHHs Ta 30epiranHs rasi. bynosa, mpuHIMM [1i Ta TIATOTOBKA J0
pobotu anapara Kinmna Ta razoMmerpa; npaBuiaa poOOTH 3 HUMHU. 3aCTEpPEkKHI 3aX01
npu poOOTI 3 mpwiagamMu il 100yBaHHS Ta3iB. MeToauka iX BUKOPUCTAHHS.
[lepeBipka npunaniB Ha repMeTudHIcTh. CaMOpOOH1 TprIIaau Juist 100yBaHHS Ta3iB.
CnocoOu 30upaHHs Ta IepenuBaHHSA rasiB. BucymryBanHs raziB. ['a3zomoiOH1
PEYOBUHH, IO BUBYAIOTHCS B KypCl HEOPraHIYHOi XiMii: KHCEHb, BOACHbB, TAPOTreH
XJopua, aMoHiak, kapooH(IV) okcua: noOyBaHHs, 30upaHHs, BiracTuBocTi. Pobora 3
razaMu B Kypci opranigyHoi ximii. JloOyBaHHS Ta AOCTIHPKEHHS BJIAaCTUBOCTEH METaHy,
€TEHY Ta alleTWICHY. 3HEIIKO/KCHHS 3QJIMIIKIB Ta31B MICJs MPOBEICHHS JAOCIIIIB 3
HUMU. Y THITI3aIlis ra3iB.

Jlocniaym 3 BUKOPUCTAHHSM €JIEKTPUYHOro cTpyMy. HeoOximHe oOmamHaHHS IS
MIPOBEJCHHS JOCTIAIB 3 BUKOPUCTAHHSAM €IIEKTPUYHOTO CTpyMy. bynoBa Ta mpuHIun
nii mpunaxy s enekrposnidy coseit (IIEC). MoHTyBaHHS caMOpPOOHUX yCTaHOBOK.
EnexTpornpoBigHicTh. ENEKTpOnpoBiAHICT, METalIB Ta HEMETaNlIB, PO3YMHIB Ta
PO3IJIaBIB €JIEKTPOIITIB (MMPOBIAHUKIB APYroro poxay). EnexrpomiTuyHa aucoriaiis.
EnexTponitu (cuiibHI Ta cnadki), HeeaeKTpoaiTH. CTymiHb Ta KOHCTAHTa AUCOLIALI].
PyxnusicTth 1oHIB. Enektpomni3. KarogHi Ta aHoaH1 mpoliecH MijJ 4ac eIeKTPOIIizy
BOJIM, PO3ILJIABIB Ta PO3YUHIB coJiel (0€30KCUTEHOBUX Ta OKCUTEHOBMICHUX KHCTIOT).
OCHOBHI 3aKOHOMIPHOCTI XIMIYHUX peakiiid. EHepreTnunuii epekT XIMIYHUX peaKkiii.
[IBuaKicT, XIMIYHUX peakiiii; ¢dakTopu, MmO Ha Hel BIMBaIOTh. Kartamiz Ta
KaTajai3aTopy; 3HAYEHHS KaTalITUYHUX MpolieciB. OO0OpOTHI Ta HEOOOPOTHI XIMIYHI
peaxiii. XiMi4Ha piBHOBAra; 3MilIeHHs XIMIYHOT PIBHOBATH.

OKHMCHO-BIJTHOBHI TPOIIECH 3 TOYKH 30pYy €JNEeKTpOHHOI Teopii. OCHOBHI HaNpSIMKU
BUBUYCHHSI OKHMCHO-BITHOBHUX TpolieciB. DakTopu, M0 BIUIMBAIOTH HAa HAMPSMOK
nepediry OKMCHO-BITHOBHUX peakiliid. [lepeTBopeHHs XiMIYHOT eHepTii B €EKTPUUHY;
rajibBaHi4Hi eieMeHTd. Kopo3sis MeTaniB; crmocoOu iX 3aXUCTy BiJl KOPO3Ii.
[To3zaypounuit excrnepuMeHT. Miciie AEMOHCTPAIIHHOTO EKCIIEPUMEHTY B CHUCTEMI
103aypOYHOi Ta MO3aKJIACHO1 poOIT 3 XiMii. BUKOpUCTaHHSA XIMIYHOTO €KCIIEPUMEHTY
y BUKJIaJIaHHI KypCiB 32 BUOOPOM B OCHOBHIiH Ta mpoduibHIN 1mKoiax. OcoOIuBOCTI
IUIaHYBaHHS, MIJTOTOBKM Ta BUKOHAHHA XIMIYHMX JOCHIAIB Ha (DaKyJIbTaTUBHUX
3aHATTAX TIABHUILEHOTO pIBHS, MNPHUKIAAHUX (aKylIbTaTUBAaX Ta CIELKypcax.



EdekTuBHICTh BUKOPUCTAHHS JEMOHCTPALIIMHOTO €KCIIEPUMEHTY i1 Yac MPOBEICHHS
KoHGepeHuiin 3 Ximii. BUKOpUCTaHHS XIMIYHOTO €KCHEPUMEHTY A (opMyBaHHS
NPAKTUYHUX YMIHb €KCIEPUMEHTAIBHOTO XapaKTepy Ta PO3BUTKY Mi3HABAIHHOTO
IHTEpECy yUHIB y TYPTKOBIHA po6oTi. OcoOIMBOCTI IPOBEICHHS €KCIIEPUMEHTAIBHUX
nocaikenb y podori MAH. ®ynkiii Ta posib XIMIYHOTO €KCHEPUMEHTY i 4ac
MIPOBEJICHHS MAaCOBHX 3aX0/I1B 3 XIMii: BE4OPI1B, KOHKYPCIB 1 THXKHIB XiMii (30Kpema 11l
MOJIOIIIHAX TITKOJISIPIB).

Biptyaneauii ximiuauit excriepumedT (BXE) stk cydacHuii 3aci6 Ta MeTO] HaBYaHHS
ximii. [lepeBaru Ta HeOMIKM 3aCTOCYBaHHS BIPTYaJIbHOTO XIMIYHOTO €KCIIEPUMEHTY
Ha 3aHATTAX 3 XiMii; MOTHBAIIITHUI pecypc BUKOPUCTAHHS BIPTYaJbHOTO XIMIYHOTO
EKCTIIEPUMEHTY Ha ypoKax XiMii Ta MpH MiATOTOBI BAOMA JI0 MIPAKTUYHUX POOIT.
[TporpamoBani mnemaroriuni 3acobm (I1I13) 3 ximii: ocobmuBOCTI iX 3MICTy Ta
BUKOpHUCTaHHA. MeToiuka BUKOPUCTaHHS IU(PPOBUX Ta aHAJIOTOBUX Bijieo(pparMeHTIiB
JOCHIAIB 3 XIMil JIJIi JIEMOHCTPYBaHHS BHUKJIajadueMm (y4uTelieM) Ha 3aHATTIX Ta
CaMOCTIMHOTO  meperjasay Ta aHamzy yuHaMmud. KowmiuiekTyBanHa — 0a3u
BIJICOUTIOCTpAIlii  XIMIYHOTO  eKcnepuMeHTy.  OcoOJuMBOCTI ~ BUKOPUCTaHHS
MYJIbTUMEIIMHUX 3acO01B I1J1 Yac NPOBEIEHHS YPOKIB X1Mil Ta MO3aKJIACHUX 3aXO0/IIB.
5. Jliis miibroBUX KaTeropii ocid, IKUM HAJaHO MPaBO CKJIAJAATH BCTYIHI
BUIIPOOYBaHHA (0c00M, 110 TNOTPeOYWTh OCOOJHUBHX YMOB CKJIAJaAHHSA
punpo0yBanb) B HITY imeni M. II. /IparomanoBa 3a pimennsam IlpuiimanbHoi
KoOMicil CTBOPIOIOTHCSI 0COOJIMBI  yMOBHM [IJIsi MPOXOMKEHHS BCTYIHHX
BUIIPOOYBAaHb.



6. CTPYKTYPA BIJIETY BCTYIIHOI'O DPAXOBOI'O
BUITPOBYBAHHA (CIIIBGECIIN)

Hauionaabnuii negaroriynuii ynisepeurer imeni M. I1. /IparomanoBa
@akyJbTeT NPUPOIHUYO-TeOrpadiuHol OCBITH Ta €KO0JIOTII

Ocsimuii cmynins: mazcicmp
L'anyse 3uans: 01. Ocsima
Cneyianvuicmys: cneyianoricme 014.06 Cepeons ocsima (Ximis)

Ha 6a3i ocimnvoeo cmynens: 6axanasp

Ex3amenaniitnuii oijiet Ne

1. Bynoma atoma. KBaHTOBI uncia sk mapaMeTpH, 10 BU3HAYAIOTh CTAaH €JIEKTPOHA B
atomi. [loHsATTS mpo atoMHy opOitaib: S-, p-, d-, f-aromHi opOiTami. 3amOBHEHHS
aTOMHHX OpOiTajeil eleKTpoHaMH B 0araToeNeKTPOHHHUX aToMax: mpuHImn [laymi,
IPUHIMN HaiiMeH110i eHeprii (mpaBuiia KieukiBcbkoro), mpasuio ['yHza.

2. Anxanun. ['omonoriunuii psin. Homenknatypa. [3omepis. Enextponna Oymosa,
BiacTuBocTi. CriocoOu Ao00yBaHHs. AHTPOIIOT€HHI JIKEpeia ajJKaHiB Ta iX BIUIUB Ha
HABKOJIUIITHE CEPEIOBUIIIC.

3. Karami3. T'omorennuii Ta rereporeHHuil katami3. [loHATTS mpo MexaHi3M il
Karasnizatopa. Posp karanizaTopiB y XiMIYHHX Ta O10JIOTIYHUX MPOIECaX.

4. TlomikonaeHcaiisi. OCHOBHI BIAMIHHOCTI TOJIIKOHJEHCAIl BiJ MOJIIMEpH3allii.
MoHoMepu 11 moJiikoHAeHcallli. PI3HOMaHITHICTh MOTIKOHICHCAIIHHUX TTOJIMEpIB
(momiectepu, nosiamiau, GpeHospopManbaeriiHI CMOJIU, O10TIOJIIMEPH).

3ameeporceno na 3acioanni Ipuiimanvnoi komicii HITY im. M. I1. /[pazomanosa
[Tpotokom Ne BIJT « » 2022 p.

T'onosa paxoeoi komicii | Typuunosa I'anna Bonooumupisnal
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