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1. HOSACHIOBAJIBHA 3AIIUCKA BCTYIIHOI'O ®AXOBOI'O
BUITPOBYBAHHA (CITIBBECIIN)

Y mporpami BCTymHOTO (PaxoBOro BUIPOOYBaHHS ISl 3M00YTTS OCBITHBO-
KBasTi(hiKkaIiitHOro piBHS MaricTp Ha 6a3i OCBITHRO-KBaMi(PiKaliiHOTO piBHA OakaIaBp
BUCBITJICHO OOCST 3HaHb, YMIHb 1 HAaBUYOK 3 TECOPETUYHUX OCHOB Ta MPAKTUIHHX
KypcCiB XIMIYHUX AUCIMIUIIH: 3arajbHOi, HEOPTraHIYHOI, OPraHiyHOi, G100PraHIvyHOi,
Gb13UYHO1, KOJIOIMHOT, aHAITUYHOI XIMIi Ta cTepeoxiMii, XiMii reTepOIUKIIYHUX Ta
BUCOKOMOJIEKYJIIPHUX CIOJIYK, OyJIOBH PEUOBHMHHU, OCHOB XIMIYHHMX TEXHOJIOTIH,
CHHTE3y HEOPraHIYHMX Ta OPraHIYHUX CIOJYK, (DI3UYHUX METOJIB JOCIIKECHHS,
OCHOB xpomarorpadii, ximii 3emiii 1 mpoOJieMH €KOJIOrii, XiMii HaBKOJUIIHBOTO
cepeIoBHIIa, OCHOB XIMIYHOI Oe3mneKku, 1HPopMaIliiHUX TEXHOJOT1N B XiMii, TEXHIKH
JEMOHCTPALIMHOTO EKCIEPUMEHTY Ta CyYacHOI TEPMIHOJIOTII 1 HOMEHKJIATypu
XIMIYHHX CIIOJYK.

Berynne BunpoOyBaHHs 3 XiMil iepeidayae BUSBUTH y a0ITYpi€EHTIB 3HAHHS
po:
OCHOBHI MOHATTS 1 3aKOHU X1Mii, aTOMHO-MOJIEKYJISIpHE BUCHHS;
KJIacu(ikalilo HEOPraHIYHUX Ta OPraHIYHHUX CIIOJIYK 1 peaKIiii;
Cy4YacHy XIMI4HY TEPMIHOJIOT1I0 Ta HOMEHKJIATYPY;
OyZnoBy aTroMa, TMEpIOAWYHHUNA 3aKOH 1 TMEpIOAUYHY CHUCTEMY EJIEMEHTIB
J1.1. MenpeneeBa B CBIT/I1 Teopii OyJJ0BU aToMa;
THUIIW XIMIYHUX 3B’5I3K1B 1 0y/I0BY pE€UOBHHU;
OCHOBHI ITOHATTS 1 3aKOHU XIMIYHOT TEPMOJIMHAMIKHU Ta KIHETHUKH;
BJIACTUBOCTI PO3UMHIB, CIIOCOOU BUPAKEHHS IXHBOTO CKIIATY;
TEOPII0 EIEKTPOJITUYHOI JUCOITIALIIT;
OKHCHO-BIJTHOBHI TIPOLIECHU, CTAHIAPTHI EJEKTPOJHI IMOTEHINATH, PSJl HAMPyT
METAaJlB;
OKHCHO-BIJJTHOBHI BJIACTUBOCTI MPOCTUX PEUYOBUH Ta OCHOBHHUX CIIOJIYK
€JIEMEHTIB 3 PI3HUMU CTYIEHSIMU OKUCHEHHS;
M cydacHl MOHATTA Npo OYyIOBY OpraHidHUX CIHOJYK Ha OCHOBI Teopii
€JIEKTPOHHHUX 3MIIIEHb: 1HAYKIIIHOTO Ta ME30MEPHOTO €(DEKTIB;
OCHOBHI THUIIH 130MEPIi OPTaHIuYHUX CHOJYK: CTPYKTYPHY, IPOCTOPOBY;
CydacHi Teopii KMCJIOT 1 ocHOB: AppeHiyca — OctBanbpaa, bpencrena — Jloypi,
JIbroica;
aIUKJIIYH1 BYTJICBOJIHI: aJIKaHU, AJIKEHH, AJIKaII€HH, aJKiHH;
ATIUKIIIYH] BYTJIEBOAHI: IUKIIOAIKAHH, [IMKIOATKCHH,
apoMaTU4HI BYTJIEBO/HI: OEH3EH Ta HOTO TOMOJIOTH, OaraTosiIepHi apeHU 3 KOH-
JICHCOBAaHUMHU Ta 1307IbOBAaHUMU KUTBIISIMH OCH3CHY;
raJJoreHOnoXI1Hi BYTJICBO/THIB: raJlJoreHOaJIKaH!, raJlor€HOAJIKCHH,
raJloreHOapeH!, ApUITATKIITaIOTeHIIH;
HITPOr€HOBMICHI MOX1AH1 BYTJIE€BOAHIB: HITPO- Ta aMIHOCTIOIYKH ani)aTUYHOTO i
apOMAaTUYHOTO PSIIIB;
CIIUPTH, €TepPH, PEHOIIH;
aJbACT1AM 1 KETOHU alipaTUHIHOTO 1 apOMaTUIHOTO PS/IiB;
KapOOHOBI KMCJIOTH BCIX THUIIIB Ta iXH1 ()YHKI[IOHAIBHI MTOX1IHI;
OLIKH;
I’SITH- Ta MIECTUYWIEHH! T€TePOLUKIIYHI CIOIYKH; MIPUMIIUHOBI Ta MypPUHOBI
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OCHOBH,
MOHO-, JI1-, TTOJTICAXapHu/Iu;

HYKJICOTH]IUA, HYKJICO3UAM, HYKJICTHOBI KUCJIOTH;

MIPUPOIHI CIIOJIYKU: TEPIIEHOIIN, CTEPOinn, anKaaoinu, GeHOIbHI CIIONYKH;
OCHOBHM XIMIYHHMX T€XHOJIOTIH;

BHCOKOMOJIEKYJIAPHI CIIOTYKH;

OCHOBHI TIPOMHUCJIOBI Ta JabOpaTOpHI METOAM CHHTE3y HEOPraHIYHMX Ta
OpraHiYHUX CIOIYK;

3aCTOCYBaHHS HEOPraHIYHUX 1 OPraHIYHUX PEUOBUH B HAYIIl, TEXHIII1, MOOYTI;
IpoLeCH KOJIOOOITY XIMIYHUX €JIEMEHTIB, MPOCTUX 1 CKIAJHUX PEYOBUH Y
IPUPOJI, IXHIO €KOJIOTTYHA POJIb;

HeOe3MeyH1 1S 370pOBs JIIOJAUHUA Ta HABKOJIMIIIHBOTO CEpeIOBUIIAa HEOPTaHIuH1
Ta OpPraHiyHi TOKCUKAHTH;

Bcerynne BunpoOyBaHHs 3 XiMil 103BOJIUTH MEPEBIPUTH CHOPMOBAHI YMIHHS:

Ha OCHOBI IEPIOUYHOT CUCTEMH €JIEMEHTIB, 3aKOHIB XiMii, pIBHSIHb XIMIUHHUX
peakiliii BUKOHYBaTH CTEXIOMETPUYHI PO3PAXyHKH MacH, 00’€My, KUIBKOCTI
PEYOBHHM, 3’SICOBYBaTH TMPUUYMHHO-HACHIIIKOBI 3B A3KM MDK  PI3HUMH
HNOHATTAMHU, BCTAHOBJIOBATM  3arajbHl 3aKOHOMIPHOCTI JUISI  PO3BUTKY
TEOPETUYHOTO MHUCIICHHS;

HAa OCHOBI OCHOBHHMX 3aKOHIB XiMii, BUEHHS MpPO TMEPIOJUYHICTh BU3HAYATU
BJIACTUBOCTI aTOMIB Ta iXHIO 3MIHY 3a MEPIOJUIHOIO CHCTEMOIO;

Ha OCHOBI 3aKOHIB KBAaHTOBOI1 XiMii, BUEHHS IIPO MEPIOJUYHY CUCTEMY BU3HAYaTU
€JEKTPOHHI KOH(Irypaimi aTomiB, BJIACTUBOCTI aTOMIB Ta IXHIO 3MiHY B
MEeploIUYHIA cUCTeMI, MepeAadavyaTd TUI XIMIYHOTO 3B 3Ky 1 Ha HOro OCHOBI
BJIACTUBOCTI CIOJIYK €JI€MEHTIB;

3a TAONMLSIMM TEPMOJWHAMIYHMX BEJMYMH PIBHSHb XIMIYHHUX PEaAKIIii,
pPO3paxoByBaTH TEIUIOBI €(DEKTH Ta 3MIHY €HTaJIbMIi, €HTpoIIii, eHeprii ['i66ca B
pi3HUX (I3UKO-XIMIYHUX TIpolecax [JIs BH3HAYCHHs PEaKIIMHOI 34aTHOCTI
PEYOBHH, HAMPSIMKY PEaKIiii;

Ha OCHOBI 3HaHb TEPMOJMHAMIKM aHaJi3yBaTH, IHTEPHPETYBAaTU pPE3yJbTaTU
JOCIIIKEHb, BCTAHOBIIIOBATH 3aKOHOMIPHOCTI MEpeodiry XiMIYHUX MPOIECIB IS
PO3BUTKY TEOPETUYHOT'O MUCIICHHS;

Ha OCHOBI 3aKOHYy fAitounx w™ac, npaBwia Bant-I'odda, pospaxoByBaTu
MIBUJIKOCT1 XIMIYHOT peaKilii Ta iXHIO 3MIHY B 3aJISKHOCTI BiJ] KOHIICHTPAIIIT;

3a pe3yJbTaTaMu EKCIEPUMEHTY, BCTAHOBIIOBATH 3aJICKHICTh IIBUIKOCTI
peaxiiii BiJ] TEeMIEpaTypH;

Ha OCHOBI 3aKOHY [IIOYMX Mac, 3arajJbHMX YMOB PIBHOBAaru po3paxoBYyBaTu
PIBHOBa)KHI KOHIEHTpAIli peYOBMH 1 KOHCTAHTH PIBHOBAru, 3’sICOBYBAaTH BILIUB
Ha Hel pi3HUX (PaKTOPiB;

Ha OCHOBI T€OPETUYHUX 3HAHb 3 XIMIYHOI KIHETUKH 1 PIBHOBarv aHalli3yBaTH,
IHTEepPIpPETYBaTH PE3yJAbTaTH JOCHIKEHb, BCTAHOBJIIOBATH 3aKOHOMIPHOCTI
nepediry XiMIYHHUX MPOIIECIB Ta SBUIL AJISI PO3BUTKY TEOPETUUHOTO MHUCIICHHS;
3TiIHO BIUTUBY PI3HMX (DaKTOPIB HA PO3YMHHICTH PEUYOBHUH, PO3PAaXOBYBaTH
KOHIEHTpaIlli pO3YMHIB, IEpPEPaxoByBaTH OJHY KOHIICHTPAIIIO Ha 1HIIIY;



N~

3TITHO TEOpii eNEKTPOJITHUYHOI IUCOIliaIlli, BIACTHBOCTI BIIMOBITHUX COJEH
po3paxoByBatu pH po3unHIB cosei, CTyIiHb Ta KOHCTAHTH T1IpOTi3y;

Ha OCHOBI CydacHOI Teopii PO3YMHIB ENEKTPOJIITIB, HOHOOOMIHHUX pEaKIIiii
aHaJi3yBaTH, IHTEPIIPETYBAaTH EKCIEPUMEHTANbHI JIaHi;

3TiIHO CTAaHAAPTHHUX €JIEKTPOJHUX MOTEHIIANIB PO3PaXOBYBATH EICKTPOPYIIiiHI
cuu ranbBaHiuHuX eaeMeHTiB (EPC);

Ha OCHOBI TEOpii TeTepOreHHUX OKHCHO-BIJIHOBHUX TMPOIIECIB aHaIi3yBaTH,
IHTEpIIPETYBaTH EKCIIEPUMEHTAIBHI (DaKTH;

3riTHO BEJTUYMHU OKHCHO-BITHOBHOTO TMOTEHIANy, CTyHEeHS OKHUCHEHHS
eJeMeHTa MPOTHO3YBaTH MOr0 OKHUCHO-BIJTHOBHI BJIACTMBOCTI, PO3paxOBYBaTH
HAMPSIMOK OKMCHO-BITHOBHUX PEaKIIiii;

HA OCHOBI OKHMCHO-BIJHOBHUX BJIACTUBOCTEW PEUOBUH CKJIAJATH CXEMHU OKHUCHO-
BIJIHOBHUX PEAKIIIf, YPIBHIOBATH IX METOJIOM €JIEKTPOHHOI0 OajaHCy Ta HarliB-
peaxiiif;

3r1JTHO OCOOMBOCTEN OKMCHO-BIJHOBHUX PEAKI[i aHaI3yBaTH, IHTEPIPETYBATH
pe3ynbTaTH JOCIHIJKEHb, BCTAHOBIIOBATH 3aKOHOMIPHOCTI MEpediry XiMi4HHX
MIPOLIECIB Ta SIBUII JUISI PO3BUTKY TEOPETUYHOTO MUCJICHHS,

BPaxOBYIOUM QJITOPUTM BUBYEHHS XIMii €JIEMEHTIB 3a MEPIOAUYHOI0 CHCTEMOIO
JI.I. MenneneeBa, ckiaagaTd €IEKTPOHHY (GOpMyJsly aToma €JeMEHTa 3a Horo
MOJIOKEHHSIM B TEPIOJIMYHIA CHUCTEMI, BU3HAYAaTU KOBAJIEHTHI MOMJIMBOCTI
aToMa eJIEeMEHTa, IPOrHO3YBaTH CKJIAJ] 1 BIACTUBOCTI OCHOBHUX HEOpPraHIYHUX
CHOJIYK XIMIYHOTO €JI€MEHTAa, 3/IaTHICTh aTOMa IO KOMIIEKCOYTBOPEHHS, XapakK-
TE€pPU3yBaTH OCHOBHI TUITM KOMIUIEKCHHMX CIIOJIYK, OKHCHO-BIJTHOBHI BJIAaCTHBOCTI
IPOCTUX PEYOBHH 1 CIIOJYK XIMIYHOTO €JICMEHTA,;

3TiTHO OCHOBHUX 3aKOHIB XiMIi aHami3yBaTH, MOPIBHIOBATH, Yy3arajbHIOBATH
okpemi (DaKTH, BUSBIATH 3aKOHOMIPHOCTI B 3MiHI BJIACTUBOCTEH CIOJIYK,
BCTAQHOBIIIOBAaTH 3B SI3KM MK HHUMH 3 METOI0 (OpMyBaHHS HAayKOBOTO
CBITOIJIALY;

BU3HAYATH THUI MOpUAN3aLIi €IEKTPOHHUX OpOiTaield aTOMIB Ta THUIH 3B’ S3KIB y
MOJIEKYJIaX OPraHIYHMX CIOJIYK 3T1IHO 3 TEOPI€I0 HAPSIMIIEHUX BaJ€HTHOCTEM;
BU3HAYATH BIUIMB I1HAYKIIHHOrO 1 ME30MEpHOro eQeKTiB 3aMICHHKIB  Ha
peaKiiiiHy 3/1aTHICTh PEYOBHH 3TIHO 3 TEOPIEIO €IEKTPOHHUX 3MIILIEHb;
CKJIaaTh CTPYKTYypHI (OpMYIM CHOJYK Ta IXHIX 130MepiB Ha OCHOBI
€JIEKTPOHHOI OYJIOBM aTOMIB, Teopii Oy/I0BU OpraHIYHUX CIOJYK 1 TMOSICHIOBATH
ixH1 (h13U9HI Ta XIMIYHI BIACTUBOCTI;

Kkiacu(ikyBaTH OpraHivyHi CIOJYKH 3TiTHO 3 TEopielo OyJOBH OpraHiuHUX
CIIOJIYK Ta OCOOIMBOCTEH Oy0BH XapaKTEPUCTUIHHX TPYII;

YTBOPIOBATH HA3BU OPTraHIYHMX CIHOJYK 3a TPUBIAIBHOIO, PAIlOHAIBHOIO,
panukanbHO-PyHKIIOHAIBHOIO Ta cucteMarnuHor (IUPAC) nHomenknatypamu;
Kiacu(iKyBaTH OpraHiyHI peakilii 3riAHO 3 Teopi€lo OYyJ0BH OpraHIYHHUX
CIIOJIYK, OCOOJIMBOCTEH XIMIYHOTO 3B’S3KY Ta TEOPIi €IEKTPOHHUX 3MIIICHb;
BHU3HAYATH B MOJIEKYJIAX OPTraHIYHUX CIOIYK peaKI[iiiHI HEHTpPH;

BHM3HAYaTH B MOJIEKYyJaX KHCIIOTHI 1 OCHOBHI LIEHTPH, IMOPIBHIOBATH CHUITY
OpraHiYHUX KHUCJIOT 1 OCHOB, BUKOPUCTOBYIOUM Teopii AppeHiyca, bpencrena-
Jloypi Ta JIstoica;

MOSICHIOBAaTH Ta  NPOTHO3YBAaTH  MEXaHI3MH  XIMIYHHX  TEPETBOPEHb,



BUKOPHUCTOBYIOYH TEOPit0 OyJOBH OPTaHIYHUX CHOJYK, XapakTep pPO3MOALTY
€JIEKTPOHHOI TYCTHHH Y MOJIEKYJIax;

M Ha OCHOBI XIMIYHHMX BJIACTUBOCTEH KIJIaCIB OPraHIYHHUX CIIONYK, 3[1HCHIOBATH 1X
XIMI4HI TEPETBOPEHHS 3 METOI0 OJIEpXKaHHS CHOJYK 3 Hamepea 3a3HaueHUMHU
BIIACTHBOCTSIMU;

M Ha OCHOBI TEOPETWYHHMX 3HAHb TOACHIOBATH JaOOPATOPHUN EKCIEPUMEHT SK
caMocCTiitHe JOCIIHKCHHS 3 MOCTaHOBKOIO HAyKOBOI 3az1aui,
€KCIIEPUMEHTAJILHOIO TEPEBIPKOIO TIMOTE3U 1 TEOPETUYHUM OOTrPYHTYBaHHSIM
BHCHOBKIB;

M BCTaHOBIIOBaTHM 3aKOHOMIPHOCTI B 3MiHI BJIACTUBOCTEH CHOJYK, 3a3HayaTH
3B’SI3KM MK HHMMH, BHUSABJISTH CHIJIbHE Ta BIJIMIHHE 3 METOK (OpMYyBaHHS
HAyKOBOTO CBITOTJIAY;

M kiacudikyBaTh XIMIYHI PEYOBUHM, SIBHILA Ta MPOLECH, METOAH CHUHTE3Y,
BUJIUICHHS, OUUCTKHU Ta 1IEHTU(IKAIl] XIMIYHUX CIIOYK;

M BHKOPHUCTOBYIOYM 3HAaHHS MpPO (PYHKIIOHAIbHI MOMKJIMBOCTI PI3HHUX KJIACIB
XIMIYHUX CHOJYK, BCTAHOBJIIOBATH 3aJ€KHICTh XIMIYHHMX BIIACTUBOCTEU BiJ
OyZ0BH, TPOTHO3YBATH MPOAYKTH NIEPETBOPEHD PEUOBHUH;

M  311iiCHIOBATH XIMIYHI IEPETBOPEHHS 3 METOIO OJIEPKAHHS CIIOIYK PI3HUX KJIACIB
Ta TOTYBAaTH PEAKTHBH VIS IIUX TIEPETBOPEHb;

M po3paxoByBaTH XiMiuHI Ta (HI3UKO-XIMIYHI BEJIUYMHU 32 (GopMyJamu,
PIBHSIHHSIMU PEaKIliid XIMIYHUX MPOIIECIB;

M aHami3yBaTH, IMOPIBHIOBATH, Yy3arajibHIOBaTH OKpeMi (HakTH, aHalli3yBaTH Ta
IHTEpPIIPETYBATU PE3YJIbTaTH €KCIEPUMEHTAIbHUX JOCTII)KEHb Ta TEOPETHUHUX
PO3paxyHKIiB;

M 3’sdcoByBaTM €KOJIOTIYHI TPOOJIEMH, TMOB’s3aHI 3 AHTPOIEHHUMH JKeperamu
XIMIYHUX CHOJYK, HIPOTHO3YBaTH MOXIIMUBICTh 3MEHIIEHHS €KOJOTIYHOro
HABaHTA)XCHHS Ha HABKOJIMIITHE CEPEIOBUIIIC;

M Ha OCHOBI 3HaHb MPO pEeECTpaliiiHI HOMEpH, XIMiuHI Oa3u JaHHUX, CIYXKOH Ta
cepBicu [HTepHeT 3/11MCHIOBATH MOIIYK CrIeU(IYHOT XIMIYHOT 1HPOpMAIIii.

Buie3aznaueHni 3HaHHS 1 YMIHHS 3a0e3neuyloTb (QopMyBaHHS mpodeciiiHux

KOMIIETEHLI: 0a30Bi 3HAaHHA NP0 XIMIYHI PEYOBMHU Ta iXHI MEPETBOPEHHS,

KIHETUYHI Ta TEPMOJMHAMIYHI 3aKOHOMIPHOCTI mepediry XIMIYHUX peakuid Ta

G13UKO-XIMIYHUX TIPOLeCiB, (pakTopu BIUIMBY HA HHUX; BMIHHS MPOTHO3YBaTH

BJIACTUBOCTI E€JIEMEHTIB, CIOJYK Ta MPOJIYKTIB PEaKIiid; BOJOMIHHSI METOJaMH

CIIOCTEPEKEHHS, OMNuUCy, 1AeHTudiIKaIii, kiacudikamii XiMIYHUX 00’ €KTIiB; BHUOIp

peareHTiB i 3a0e3Me4YeHHs MPOBEICHHS aHaATI31B PEYOBUH; CyYacHi YSBIICHHS PO

OyZOBYy PEUYOBHH; 3/IaTHICTh 3aCTOCOBYBAaTH OCHOBHI METOJU XIMIYHOTO Ta (hi3HKO-

XIMIYHOTO aHaJi3y JJi1 BCTAHOBJIEHHS SKICHOTO Ta KIJBKICHOTO CKJIaTy PEYOBHH,

aHaJi3y NPUPOAHUX OO’€KTIB; 3HAHHA MEXaHI3MIB XIMIYHUX peEakIliif; CydacHi

ySIBJICHHS PO OyJOBY aTOMa Ta XIMIYHHUM 3B 430K, TPO OCHOBU KBAaHTOBO1 MEXaHIKH;

HAWMpoCTIilIl 3a7a4yl Ta pO3paxyHKH KBAHTOBOI XiMii; 3JaTHICTh 3A1MCHIOBATH

pO3paxyHKH Ha MPUTOTYBaHHS PO3YMHIB, BUPAKEHHS CKIJIAJly PO3YMHIB, BU3HAYATH

KOHLIEHTPAI[}0 PO3UYMHIB; 3[aTHICTh 3AIMCHIOBAaTH PO3PAXYHKH, BUKOPUCTOBYIOUU

OCHOBHI 3aKOHM XiMii; HaBUYKH POOOTH 3 XIMIYHMM IOCYJOM Ta JIabOpaTOpPHUM

00JIaIHaHHAM; YSBIICHHS PO Cy4YacH1 JOCSITHEHHS XIMIYHOI HAyKW, PO3yMiHHS ii

poii B HAayKOBOMY CBITOIUIAI; 0a30Bl 3HAHHA NPO METOAM JAOOPATOPHOIO Ta



IPOMHUCIIOBOTO CHHTE3y XIMIYHUX CIIOJNYK; CyYacHl YSBIEHHS TMIPO XIMIi4uHE
BUPOOHUIITBO, HOr0 BIUIMB Ha HABKOJMIIHE CEPEJOBHILE, YSIBICHHA MPO XIMIYHI
pEeUOBHHU — 3a0pyHIOBAaY1 HABKOJIMIITHBOTO CEPEIOBUIIA, iX TpaHchopMallito; 6a30Bi
3HAaHHS MPO OCHOBU €KOJIOTil, MPHUHIMIK ONTUMAIBHOTO MPUPOJAOKOPHCTYBAHHS;
Cy4yacH1 YSBJIEHHS MpO MPHUHIMIM EKOJOTIYHOI OI[IHKM CTyIeHs 3a0py/aHEeHHS
HABKOJIMIITHLOTO CEPEIOBHUIIA; PO3YMIHHS COIIATbHUX 1 €KOJIOTTYHUX HACTIIKIB CBOET
npodecifHOl ISUIBHOCTI, 3JIaTHICTh aHaJI3yBaTH, IHTEPNPETYBATH pPE3yJIbTaTH
JTOCIIPKeHb, 3JaTHICTh OpPraHizyBaTH poOOTY BIANOBIZHO J0 BHUMOI O€3MeKu
KUTTETISUIIBHOCT]I H OXOPOHHU TIpalll; 31aTHICTh BUKOPHUCTOBYBATH TEOPETUYHI 3HAHHS
W TIpakTUYHI HAaBUYKHU 3 XiMii Ta (PI3UKK IS JOCIIKCHHS XIMIYHUX, O10XIMIYHUX,
€KOJIOTIYHUX TIPOLECIB; 3AaTHICTh BUKOPUCTOBYBATU TEOPETUYHI 3HAHHS IS
OBOJIOJIIHHS OCHOBaMH TeOpid W METOMIB XIMIYHMX JOCHII)KEHb; 3HAHHS
TpaJAMLIIHUX 1 Cy4aCHUX MIAXOMAIB IO TEPMIHOJIOTII Ta HOMEHKJIATypHU HEOPTaHIYHUX
Ta OPraHiYHMUX CIONYK; 3/IaTHICTh BU3HAYATH BUMOTH 3aKOHOJABUUX 1 HOPMATHBHUX
aKTIB 3 OXOPOHHU Ipali B Mexax (yHKUIOHAIBHUX O0OOB’S3KiB (haxiBLs; 3/1aTHICTb
OOTpYHTOBYBATH paIllOHAJIbHI METOAM HOpMami3alli yMOB Mpall y KOHKpPETHIN
BUPOOHMYINA CUTYyalli; 34aTHICTh TPOBECTH 1IHCTPYKTAX HA pOOOYOMY MICTI 3 MUTaHb
TEXHIKH O0€3MeKH Ta OE€3MEKH KUTTEAISIIBHOCTI; 34aTHICTh BU3HAYATH PO(]IIaKTHYHI
3aX0/JM 3amoOIraHHs HAA3BHYAaHUM CUTyallisIM Ta HaJaBaTH IMEpILy AO0JIKAPCHKY
JIOTIOMOTY TTOTEPITLIKM.

2. KPUTEPII OLITHIOBAHHSI 3HAHB ABITYPICHTA HA BCTYITHOMY
®AXOBOMY BUITPOBYBAHHI )
(TUILKH JUISI TPOMAISTH VKPATHI)

3a wkanoio
YHigepcumemy

Busznauennsa

HA RUMAHHA MeOPEeMUYHO20
3micmy

HA RUMAHHA RPAKMUYUHO20
Imicmy

100 — 123
oanu

Hus3ovkui

AOGITYpieEHT Mae ysBIIEHHS IIPO
OCHOBHI TOHSTTS, 3aKOHH 1
Teopli  Ximii, BIJITBOPIOE
OKpeMi YacTHMHM Kypcy Ximii
BH3, aue HEIOCTATHLO
BOJIOJIIE Cy4acCHOIO
TEPMIHOJIOTIEO Ta
HOMEHKJIaTypOIO XIMIYHUX
CIIOJTYK. AOGiTypieHT HE
JIOCTaTHHOIO MIpPOIO0 aHaI3YE,
y3arajibHIOE, OOTpYHTOBYE
HaBYaJIbHUN MaTepial 3 XiMmii.

Ob6c¢sr MpaBUWIbHUX
BIAMOBIAEH CTAaHOBUTL <
50%. AOGiTypi€eHT HE TOBHOIO
MIpOIO BUKOPHUCTOBYE
TEOPETHYHI 3HAHHS 13
3arajabHol, HEOPraHivHoOi,
OpraHivHoi, aHAJITUYHOI,
¢bi3ko0inHOI, 610XiMil, Ximii
MPUPOTHUX Ta
BHCOKOMOJICKYJIIPHUX
CIONYK Y HOBHUX CHUTYaIlisfx
IpU HANUCaHHI  XIMIYHHX
dbopmyn 1 PIBHSIHb XIMIYHUX
peaxiiit mig Jac
pO3B’si3yBaHHS ~ 3ama4 1
JIQHITIOXKKIB MTEPETBOPEHbD.

124 — 149
oanie

3aooeinvruii

VY abitrypienta cdopMoBaHi
MOHSATTSI TIPO OCHOBHI 3aKOHH 1
Teopli XiMmii; BIH HaBOJIUTH
NIEPEBAYKHO NpaBUJIbHI
BIATOBII, IO IIOB’S3aHI 3
BIITBOPEHHSAM 3HaHb Ha PIiBHI
3amamM’ATOBY-BaHHS Ta
pO3yMiHHA, ajne abiTypieHT

Ob6c¢sr MPaBIJIbHUX
BIJIMOBiZICH  CTaHOBUTH Yy
mexxax 50-75%. AOitypieHT
JIOTTYCKa€e He3HAUHI TTOMUJIKU
Mpyd  CKJIQJaHHI  PIBHSHB
XIMIYHMX  peakuiid, Ha3B
HEOpPraHIYHUX Ta OPTaHIYHHUX
PEYOBHH, HaIMCaHHI




MOBEPXHEBO BOJIOJI€ YMIHHSM | MEXaHI3MIB peakIiiii, mpH
aHai3yBaTH Ta | pO3B’SI3yBaHHI  3a7a4  Ta
BUKOPUCTOBYBaTH HaOyTi | OOYNCIICHHSIX.
3HaHHA 3 Kypcy ximii BH3.

150-174 Jocmammuiin | AGiTypieHT BUsiBIIsA€ 3HaHHS Ta | O6cAr MPaBUIBHUX

oanis pPO3yMiHHSA HABYAJBHOTO | BiAMIOBiAE  CTAHOBUTH >

Mmarepiany 3 kypcy ximii BH3, | 75%. V noscaennsax mij gac
aje 1HOJI JOMYyCKae HE3HayHl | BiAMOBiAl Ta  BUKOHAHHI
HETOYHOCTI TP 3aCTOCYBaHHI | OKPEMHX 3aBIaHb abiTypieHT
IMX 3HaHb y HOBUX CHUTYallfiX | JOMYCKA€E JEAKi HETOUHOCTI.
Ta BUPINIEHHI 3aBJaHb, SKi
nepenbavaroTh  aHalmi3  Ta
y3arajabHEHHS.

175-200 Bucokuit | AGiTypieHT HaBOIUTH | O6CsT MPaBUIILHUX

oanis MIpaBWIbHI BIAMOBIII Ha OCcHOBI | Bignosimel ckmagae 100%.

3HaHb 1 PO3YMiHb OCHOBHHUX | BimmoBimi Ta  po3B’si3KH
MOHATh, 3aKOHIB 1 Teopiii B | 3amad, JIQHITIOXKKIB
Ximii; yMmi€ BHUKOPHCTOBYBAaTH | IEPETBOPEHD
TEOPETUYHI 3HAHHS Y HOBHX | CYIPOBOKYIOTHCS
CUTYAIiSIX; aHalli3yBaTH, | [PYHTOBHUMH,  JIOTIYHUMHU
CUHTEC3yBaTH Ta OILIHIOBATH | TIOSCHEHHSIMHU.
3aCBOECHUM HaBYAJIbHUUI
Martepial Tph  PO3B’SI3aHHI
3a/a4, CKJIaJaHHI  PIBHSHb
XIMIYHHX, HaBEIEHHI

MEXaHI3MiB IIEPETBOPCHbD.

OuiHiOBaHHSL pIBHS 3HaHb aO0ITYpIEHTIB MPOBOJUTHCS KOXKHUM 13 4YJICHIB
MPEIMETHOI KOMICIT OKPEMO, BIJIMOBIIHO 10 KPUTEPIiB OI[IHIOBaHHS. 3arajbHui Oai
OIL[IHIOBaHHS PIBHA 3HaHb a0ITypi€HTa BUBOJUTHLCS 32 pe3ysbTaTaMu OOTOBOPEHHS
YyjeHaMU KOMiCii OCOOMCTHUX OIIIHOK BIAMOBiAeH aliTypieHTiB. bamu (OIiHKM)
BCTYNMHOTO ()axOBOT0 BUIPOOYBaHHSI BUTOJIONIYIOTHCS TOJIOBOIO MPEIMETHOT KOMICIT
yciM a0iTypieHTaM, XTO IPUIMAaB y4acTh y BUTPOOYBaHH1 MICIS 3aKIHYCHHS ICTTUTY.

3. KPUTEPIi OLIIHIOBAHHS CHIBBEECIJIU

daxoBa KOMICIsI aHAJI3y€e PE3yJIbTaTH CHIBOECIN METOJIOM EKCIEPTHOI OIlIHKH
1l KOJIeT1aJIbHO TIpUiiMAaE PIMICHHS: PO «PEKOMEHIOBAHO JI0 3apaxyBaHHS» a0o0 «HE
PEKOMEHJIOBAHO /0 3apaxyBaHHs», 3 YpPaxyBaHHSM CIIBOECiN 3 MOBH (YKpaiHCBKOT,
POCICHKOI).

4. 3MICT HPOI'PAMH ®AXOBOI'O BUITPOBYBAHHA (CITIBBECIIN)

4.1. 3AT'AJIBHA XIMIsSl. BYIOBA PEHOBUHU

[TonsTTs mpo matepito. PedoBuHa Ta mosie — KOHKpETHI BUAM MaTepii. Pyx sik
dbopma icHyBaHHS MaTepii; popMu pyxy matepii; ximiuHa ¢opma pyxy. Ilpenmer i
3aBJaHHs X1MI1i, MicIle 3arajbHOi XiMii B CHCTEMI1 XIMIYHMX HayK. 3B’A30K XiMii 3
OloJiOTi€I0, MAaTEeMaTUKOW, (PI3MKOI0 Ta IHIIMMHU HayKamMH Mpo Tpupoay. Metoau
ximii. Ximisi — eKkcrepuMeHTallbHa Hayka. CrioctepexeHHs, ekcrepuMeHT. OCHOBHI
NPUHLIAIIK OpTaHi3alii ekcrepuMeHTy. TexHika 6e3neKu Mpu MPOBEASHH1 XIMIYHOTO
excriepuMeHTy. OCHOBHI eTamu PO3BUTKY XiMii. Ximisl 1 HABKOJIMIIHE CEPEOBHILIE.
3aBmaHHs XiMil SIK HaBYaJBHOTO MpeaMeTy y (OopMyBaHHI OCOOMCTOCTI BUMTEIIS.




[legaroriyHa AisTIBHICTH BEIMKUX YYEHHMX-XIMIKIB. BHECOK yKpaiHCHKHUX BUYEHHUX Y
PO3BUTOK XIMIYHOI HAYKH.

ATOoMHO-MoOJNeKyApHe BUeHHA. OCHOBHI XIMIYHI TOHATTS 1 3aKOHU. 3aKOH
30epeKeHHsI MacH 1 eHeprii. ATOMH 1 MOJIEKYJIH, iX po3Mipu 1 Maca. BinHocHi aToMH1
1 MoJieKyJsipHI Macu. XiMiuHUHM enemeHT. CuUMBOIM XiMiuHUX eneMeHTiB. [Ipocra
pedoBMHA 1 XIMIUHUHN eneMeHT. AnoTpormisi. PO3MOBCIOIKEHHS €IEMEHTIB y 3eMHIN
KOp1: MOHATTA Mpo reoxiMito. CkiajHI pedyOBHMHU. 3aKOH CTaJOCTI CKIaAy. 3aKOH
KpaTHUX BIJHOIIEHb. 3aKOH MPOCTUX 00 €MHUX BITHOIIECHb. 3aKOH ABOTaJpo 1
BUCHOBKM 3 Hboro. Ywucio Aoraapo. Monab — OAMHUI KIJIBKOCTI pPEYOBUHHU.
MousipHa maca 1 MosisipHUi 00’eM. MeTo/IM BU3HAYEHHSI aTOMHUX 1 MOJIEKYJISIPHUX
Mac. EKBIBaJIeHT, 3akOH ekBiBaJcHTIB. BaneHTHicTh. CIIBBIIHOIIEHHS MIXK
MOJISIPHOIO Macol0, €KBIBAJICHTOM Ta MOJISIPHOIO Macolo €KBiBajieHTa. BcTaHoBIeHHS
dbopmynl XIMIYHMX CHOJyK. MacoBa 4YacTka e€JeMeHTa B CKJIQJHIA pPEYOBHHI.
BuBeneHHss XIMIYHOT (QOpPMyJNH PEYOBHHHM 33 MACOBOIO YACTKOKO EJIEMEHTIB, WIO
BXOJATH JI0 11 CKJaAy. PIBHSHHS XIMIYHUX pEaKIiil Ta CTEXIOMETPHYHI PO3PAXyHKH.
[TonsaTTs mo yuctory pedoBuHH. Krnacudikamis XIMIYHUX PEYOBHH 3a CTYNEHEM
gucToTU. CrIOCOOM OUNCTKH PEUOBHUH.

bynosa aroma. OCHOBHI TOJIO)KEHHSI KBaHTOBO-MEXAHIYHOI MOJENl aToma.
[lepioguunuii 3akoH 1 Ilepioguuna cuctema ximiynux eneMmeHtiB J[.I. Mennaeneena.
[epuri cripoOu knacudikallli XiMIYHUX €JIEMEHTIB. BIAKPUTTS MepioAMYHOTO 3aKOHY
J.I. MenneneeBum. 3MICT mnepioguyHoro 3akoHy. llepioguyHa cucrtema —
KOHKPETHU30BaHUH (TaOMUYHMIT) BUpa3 MEPIOANYHOrO 3aKOHY. BapiaHTu nepioandHol
CUCTEeMU: “‘JoBromepionHuii” Ta KopoTkui. Ilepiomu, rpynu, miaArpynu, poJIuHU
enemeHTiB. JKuTTs Ta HaykoBo-medaroriuHa  mismeHICTH  JI.I. MeHneneeBa.
[Tepenbauennus [[.I. MenaeneeBuM BIIACTHBOCTEH Ta BHIPABJICHHS aTOMHHX Mac IIIe
HE BIAKPUTHX e€JleMeHTIB. EKcrnepuMeHTalbHe MIATBEPIKEHHS TEOPETUYHHX
nependauens J[.I. MenpaeneeBa. ExcriepumeHTanbHe OOIPYHTYBaHHS YSIBJIE€Hb IPO
aToM SIK CKJIagHy cucTemy. Binkputts enexktpoHa. PanmioaktuBHICT. OCHOBHI
XapaKTEPUCTHUKU a-, f-, y- npomeHiB. [lepun aromui moaeni: mogens [Jx. Tomcona,
mozenb €. Pesepdopna, monens H. Bopa Ta iX 3Ha4YeHHS 1Ji1 PO3BUTKY Teopii
OynoBu aroma. KBaHTOBa MexaHIka 1 KOPIYCKYJISIPHO-XBUJIBOBUM JAyaii3Mm
BunpoMiHioBanHsa. KBantu. PiBHsiHHs M. Ilnanka. IloscHenus doroedexty A.
Enmrreiinom. ®otonu. KoprnyckynspHO-XBUIBOBHHA Tyalli3M MIKPOYACTHHOK. XBHIII
ne bpoiinsa. [puanun weBusznauenocti B. T'eiizenbepra. Piusuusa E. Illpeninarepa.
KBanToBa monens atoma ['ingporeny. KBanToBi uncna sixk mapameTpu, 1110 BU3HAYAIOTh
cTaH enekTpoHa B aromi. DizuyHuii 3micT KBaHTOBUX uuncen. [loHATTS Tpo
eJIEKTPOHHY XxMapy. AtoMHi opOitam (AO). OcHoBHuUI 1 30yKEHHI CTaHU aToMa.
Bupomxkeni cranu. @opmu i mpocTopoBa opieHTallis S-, P-, d-, f- atoMHux opoiTaneii.
baratoenekTpoHH1 aToMH. XapaKTEPUCTHUUHI PEHTTEHIBCbKI CHEKTPU aTOMIB. 3aKOH
I'. Mo3ni. Tpu npuHUMOM 3aIOBHEHHSI OopOiTajeil B aToMax: MPUHLMI HAaWMEHIO1
eneprii, npuHuun [aymi, npasuso ['ynna. [lopsinok 3anoBHEHHSI aTOMHUX OpOiTasiel.
[IpaBmiio KneukoBcbkoro. EnektponHi dopmynu atomiB. Aapo sk auHaMidHA
cuctemMa TIpoTOHIB 1 HeWTpoHiB. Criiki Ta HecTidki snpa. Ilpupoana
paIloaKTUBHICTh. SiepHI peakilli Ta MepeTBOpPEHHs XIMIYHMX eneMmeHTiB. [lepion
HamiBpo3mnaay. Tunm pajaioakTUBHUX MEepeTBOpeHb. EHepris 3B’s3Ky B spi. [3oTonu.
[300apu. [3oTonu. Po3mipu aromiB Ta HOHIB; €HEPreTUUHI XapaKTEPUCTUKU ATOMIB.



Enepris #onizamii. CrnopigHeHICT, aToMa [0 €JIeKTpoHa. ENeKTpOoHEeraTuBHICTS.
BinHocHa enekTpoHeraTHBHICTh. YMOBHI HOHHI Ta aTroOMHI pajiycu. MarHitHi
BJIACTUBOCTI aToMmiB. JiamarHeTusM, mapamarseTusM. [lepioguuHicTh BIaCTUBOCTEN
XiMIYHHUX ejeMeHTiB. OCcOOMMBOCTI €NEeKTPOHHUX KOHQIrypaliii aTOMIB €JIEMEHTIB
rOJIOBHUX 1 MOOiuHUX miarpyn. Enementu S-, p-, d-, f- pogun. Brimie enekrpoHHOi
OyZ0BM aTOMIB Ha BIACTHUBOCTI €JlIeMEHTIB. llepioAMyHICTh 3MiHU BIIACTUBOCTEU
CJIEMEHTIB SIK TIPOSIB TMEPIOJMYHOI 3MIHH €JIEKTPOHHUX KOHQIryparii aTomis.
3HaueHHsS BIJKPUTTS MEPIOJAMYHOTO 3aKOHY B PO3BUTKY HayKu, (opmyBaHHI
J1aJIEKTUKO-MaTeP1aJliCTUIHOTO CBITOTJISIY.

XiMmiuHM# 3B’s130K. Metoj BanieHTHHUX 3B’si3KiB (B3) 1 MeTon MoOJEKyIsIpHUX
op6itaneit (MO). BynoBa pe4oBUH 3 pi3HUM TUIIOM XIMIYHOTO 3B’s3Ky. KBaHTOBO-
MEXaHIYH1 METO/IM TIIyMayeHHsS XIMIYHOTO 3B’s3Ky. MeToj BajeHTHUX 3B s13KiB (B3).
®dizuyHa 1€ METOAY BAJCHTHUX 3B’SI3KIB, YTBOPEHHS JIBOLEHTPOBHX,
JIBOXEJICKTPOHHUX 3B’s3KiB. [IpMHIMI MaKCHMajabHOTO TMEpPEeKPUBAHHS aTOMHUX
opOitanieit (AO), HaNPSAMIIEHICTh KOBAJEHTHOTO 3B’si3Ky, Tiopuamsaiis AO. Tumwu
riopuauzanii Ta reomerpia Mosekyisl. llonsgpHuil Ta HENONSPHUI KOBAJIEHTHHA
3B’s130K. E(eKTUBHUI 3aps] aToMa B MOJIEKYJI, MOJSPHICTh 3B’SI3KIB Ta MOJIAPHICTD
MOJIEKYI. JIMTIONIbHUI MOMEHT MOJIEKYJH. J[Ba MeXaHi3MH yTBOPEHHS KOBaJICHTHOTO
3B’SI3Ky: CIIAPIOBaHHS HECMApEHUX EJEKTPOHIB PI3HUX AaTOMIB Ta JOHOPHO-
aKUENTOPHUM MexaHi3M. BracTUBOCTI KOBAJIEHTHOIO 3B’SI3KYy: HACHUYEHICTb,
HaIPSMIICHICTh, TOJSIPHICTD 1 3JaTHICTh J0 mojspu3aliii. KoBajaeHTHI MOXIHUBOCTI
atomiB. Meton Monekynapuux —opOitaneit (MO). @i3uuHa ied METOy.
Henokamizariss enekrpoHHoi ryctunu. Meron MO JIKAO, o- Ta 7-MOJEKyJsIpHI
opOitani sik miHiiHA kKoMmOiHariss AO. 3B’s3ytoul Ta posnymytoul MO. [Ipuninunu
3allOBHEHHSI MOJIEKYJSipHUX opOitanedi. EHepreTwdni miarpamMu 1 €JIEKTPOHHI
dbopmynu MoJiekysl. ['oMoHyKiieapHi MOJIeKyJH, yTBOpeHi eemeHTamu I 1 II mepiois.
[losicHeHHs mMapamMarHeTM3My KHCHIO. [eTepoHyKleapHi ABYyaTOMHI MOJIEKYIIH,
yrBopeHi enemeHtamu Il mepioxy: xapOon(Il) oxcun, HiTporeHn(Il) oxcun.
[TopiBusiHHa wMetoniB B3 1 MO. Tunm KpucTagiyHMX TIpaToK, pPEYOBUH 3
KOBAJIGHTHNAM 3B’A3KOM y MOJIEKy/nax. BiacTuBocTi mux pedoBnH. MOHHMIA 3B’ 430K,
BractuBocTi iioHHOTO 3B’s13Ky. MoOHHI Kpucramiumi rpartku. ITonspusamis Ta
NOJIIpU3YyIoUa J1isl HOHIB, iX BIUIMB Ha BJACTUBOCTI PEYOBHMH. BIacTUBOCTI pEYOBHH 3
WOHHUM THUIIOM 3B’SI3Ky. BajeHTHICTh, CTyMiHb OKMCHEHHS, KOOpJIWHAIIAHI YHCIia
aTOMIB y CIIOJIyKax 3 PI3HUM THIIOM 3B’s3Ky. BojHeBuii 3B’s130K. MikMOIEKYISIpHI
Ta BHYTPIIIHHOMOJIEKYJISIPHI BOJHEBl 3B’S3KM. BIUIMB BOJIHEBOrO 3B’S3Ky Ha
BJIACTUBOCTI peuOBWMH. Pollb BOJHEBOTO 3B’SA3Ky B OIOJOTIYHUX MpOIECcax.
Metaniunamii 38’ s130K. OcOOIMBOCTI €IEKTPOHHOI OYOBH aTOMIB €JI€MEHTIB, 3aTHUX
JI0 YTBOPEHHSI METAJIYHOrO 3B’3Ky. BU3HAaUeHHsS] METaIiuHOro 3B’S3KYy 3a METOAOM
MO. Cwin MIDKMOJIEKYJISIPHOI B3a€MOJIIi: JTUIOIL-AUINONb, TUIMOIb-1HTYKOBAHUMN
JUTIONk, TUCTIEpCiiiHa B3aeMois. ArperatHuil ctad pedoBuH. [1naszma. OcobnuBocTi
Ia3My, ra3onoaiOHOro, pIAKOTO Ta TBEPAOro CTaHy pe4doBUHHU. (OcoOIMBOCTI
pPEYOBUH 3 WMOHHUMH, ATOMHHMMH, MOJIEKYJSIPHUMU Ta METAJIYHUMHU TpaTKaMH.
SABuiie 130Mopdi3mMy Ta nosiMopdizmy.

EnepreTuka 1 HanmpsMJIEHICTh XIMIYHHUX MpolieciB. XiMIYHAa TEPMOJMHAMIKA.
BayTpimiHs eHepris pedoBHWH. 3MiHA BHYTPINIHBOI €HEPrii CUCTeMH B XIMIYHHMX
npouecax. Enrampmis. TemmnoBi edextn xXiMiyHMX peakiiil. TermioTu yTBOpEHHS



ximMiyHux cnonyk. Ilepmmii 3akoH TepMoauHaMmiku. 3akoH I'ecca. EnTpomis.
[306apHo-130Tepmiuamii moTeHmian (eHepris [100ca). Pomb eHrtambmiifHOTO Ta
CHTPOMINHOTO (paKTOPIB y HAMPAMIICHOCTI MPOIIECIiB 3a Pi3HUX YMOB. Bukopucranus
TaONIMYHUX JAHUX CTAaHJAPTHUX CHTAJIBIINA Ta MOTEHIIaldiB YTBOPEHHS BHUXITHHUX 1
KIHIIEBUX PEYOBHMH I BUPIMICHHS MUTAHHS MPO MOKJIMUBICTH Mepediry XiMiuHHUX
peakuiii. IIBuakicTe ximMiyHOi peakiiii. PakTopu, MO BIUTUBAIOTH Ha IMIBUIKICTH
XIMIYHUX peakiii. 3ajeXHICTh MBUAKOCTI XIMIYHOI peakilii BiJ KOHIICHTpaIli
pearyounx pevyoBHH. 3aKOH JIIOYMX Mac. 3aCTOCYBaHHS 3aKOHY AIIOYMX Mac s
TOMOT€HHUX Ta reTeporeHHuX cucteM. KoHcTaHTa MIBUIKOCTI peakiii. 3aJIeHICTh
IIBUJIKOCTI peakilii BiJi TemmepaTypu, TemmnepaTypHuil koedirieHt. [loHATTs 1Ipo
aKTHBHI MOJIEKYJIM 1 €Hepriro akTuBaiii mporecy. Karami3. BrumB katamizatopiB Ha
HIBUIKICTH peaxii. Bumn KaTaisy: TOMOT'CHHUM, reTepOreHHUIN
MIKpOT€TEepOr€HHHI, aBTOKATal3, MOHATTS Mpo 1HrioiTopu. Poib karamizatopiB B
OlojoriyHux mnporecax. HeoOopoTHi Ta O00OpOTHI XIMIYHI peakuii. YMOBHU
000pOTHOCTI XIMIYHMX THpoueciB. XimiyHa piBHOBara. KoHCTaHTa XIMIYHOIi
piBHoBaru. Ilpunmun Jle Iarenpe. 3MilIeHHA XIMIYHOI pIBHOBaru IpH 3MiHI
KOHLIEHTpalli pearyrouux pedoBUMH, THUCKY 1 TemmepaTypu. Karamizatopu B
000pOTHHUX IpoLecax. 3HaAYEHHSI BUEHHS PO MIBUJIKICTh PEAKIIi 1 XIMIYHY pPIBHOBAry
TSl yOPABIIHHS XIMIYHUMU MTPOIIECAMH.

Knacudikaris Ta HOMEHKJIATypa OCHOBHUX KJIAaClB HEOPTraHIYHUX CIOJIYK.
Knacudikaris ckiaaaHuX pedoBHH 32 (YHKIIOHAIBHUMHM O3HaKaMU: KHUCJIOTH,
OCHOBH, COJI1, KHCJIOTHI, OCHOBHI Ta aM(pOoTepH1 OKCU/IH 1 Tiapokcuau. HomeHnknaTypa
HEOpPraHIYHUX CIOJYK Ta mnpoctux peuoBuH 3a npaBwiamu [UPAC. Kucnoru.
Kiacudikariis KUciaoT: 3a CKIaaoM — 0€30KCUTEHOBI, OKCUT€HOBMICHI, TTOJIIKUCIIOTH,
130TOJIIKMCIIOTH Ta TeTEPOIOIKUCIIOTH; 3a CHJIOK — CHIBHI, cepedHi, ciabki; 3a
OKHCHIOBAJIbHOIO 3JaTHICTIO — KHUCJIOTH OKHCHIOBaul Ta KHUCJIOTH HEOKHCHIOBaYi.
OpHo- 1 6araToOCHOBH1 KUCJIOTU. BiacTHBOCTI Ta HOMEHKIJIATypa KHCIJIOT. 3arajibHi
cnocobu goOyBaHHs kuciaoT. Homenkinatypa kucnor. OCHOBM: OJHO- 1
OaratokuciaoTHi ocHoBu. Jlyru. BrnactuBocTi 1 HOMeHKiIaTypa ocHOB. CrocoOu
nooyBanHs ocHoB. Homenknartypa ocHoB. Comi. Kiacudikanis coieit: cepeii,
KHCJI1, OCHOBHI (T1APOKCO- 1 OKCOCOJI1) 3MillIaHi, mojBiiH1 coii. Cmocobu 100yBaHHS
CepenHiX, KUCIMX 1 OCHOBHHMX coseil. Homenknatypa coneir. Koopaunartiiiai
(xomrutekcHi) cnionyku. Teopis A. Bepuepa. OCHOBHI MOHATTA XiMIi KOMIUIEKCHHX
CIIOJIYK: TEHTpPaJIbHHM aTroM (MOH) Ta HWOTO KOOpAWHAIIIWHE 4YHCIIo, JITaH]IH,
BHYTPIIIHS 1 30BHIIIHS KOOpJAWHAIINWHI cepu, AeHTaTHICTH jgiraHmiB. KoHcranrta
HECTIMKOCTI KOMIUIEKCHOTO HoHa. [loHaTTs mpo kimacudikaiiro KOMITIEKCHHX
cniostyk. [30Mepist Ta HOMEHKIIaTypa KOMIUIEKCHUX CIOJYK.

Bona sx po3umHHHMK. POo3unHHICTH peuoBUH. ENEKTPONITH 1 HEENEKTPOJITH.
Teopist eNEeKTPOTITUYHOI JAucoLiallli pPEYOBMH Yy BOAHUX po3uuHax. bydepHi
po3unHu. Ckiaja, eleKTpoHHa OyJoBa, MPOCTOpOBa KOH(DIrypariisi, MOJSPHICTD
MOJIEKYJT BOAM. XapaKTePUCTHKA BOIHEBOTO 3B’s3Ky. AcoIiaiis MOJEKYJT BOJH.
®di3u4H1 BJACTUBOCTI BOAM. AHOMaTIT ()I3WYHUX BJIACTUBOCTEH BOJM Ta iX MOSCHEHHS
Ha OCHOBI OyJ0BU MoOJieKyJqu. Boga sk po3unMHHUK. XIMI4HI BJIACTUBOCTI BOJIH.
Tepmiuna aucoriarliis. Baemomist 3 MpocTUMU 1 CKIaJHUMU pedyoBUHAMU. Posb Boau
B OlojoriyHux mnpouecax. [IpomucinoBe 3HaueHHs Boau. Baxkka Boma: noOyBaHHA,
BJIACTHBOCTI, 3acTocyBaHHsA. Boga B mpupoi. [Ipobnema uncroi Boau. Enexrponitu 1



HeenekTpoitu. Teopisa enekTpomituyHoi aucoriaii. [Ipam C. Appeniyca, I'. Bant-
['oga, B. OctBanbaa, B.O. Kictsakoscskoro, T.O. KabnykoBa. ®@i3uko-ximMiuHa Teopis
CJIEKTPOJIITUYHOI Jucomianii. MexaHi3M Aucomianii pedoBUH 3 PI3HUM THUIIOM
XIMIYHOTO 3B’s3Ky. POnb MOJIIpHUX MOJIEKYJ BOAW B mporiecax aucorriarii. CTymiHb
SIEKTPOMITHYHOI mucortiamii. CuibHI, cepenHi, ciaabki enexkTpoitu. DakTopH, 1m0
BIUTMBAIOTh HA CTYIIHb AMCOINAINi: MpUpOJa €IEKTPOIITY, MPUPOAa PO3UMHHUKA,
TeMIlepaTypa, KOHLEHTpAIlisl PO3YMHIB, IEJICKTPUYHA MPOHUKHICTh PO3YMHHHUKA.
MexaHi3M rijparaliii aHiOHIB 1 KaTiOHIB. Y TBOPEHHs HOHa T1IpokcoHito. EHepreTrka
mporiecy aucorriamii. 3acTocyBaHHS 3aKOHY JMIIOYMX Mac 10 IpoIecy AucoIarii
cnabkux enektpodiTiB. KoHcranTa mucorriamii. 3MilieHHS pPIBHOBAard AMcoOINarii
c1abKux eNeKTpodiTiB. Kuciaoru, ocHOBH, aM(OTEpHI TiAPOKCHUIM, COJI y CBITII
Teopii eneKkTpoaiTHyHOi Aucorraiii. Ctyminyacrta aucoriamis. CydacHi Teopli KUCIOT
1 ocHOB. EnexTpomiTuyHa aAucoliaiis BOJH. Wounuii no0yToK Boau. Bruius
TeMmrepaTrypu Ha mnpouec auconianii Bogu. KoHueHTpariss HoHiB ['iporeHy B
po3unHax. BonneBuii mokazHuk. bydepni po3unnu. 3HadueHHs ctanoi Beauunau pH y
XIMIYHHX 1 010JI0TTYHUX TTPOIIecax.

Po3unnu. @13MK0-XIMiYHA XapaKTepUCTUKA po3uuHIB. CrocoOu BHUPAKEHHSA
KUIBKICHOTO CKJaJy pO34YMHIB. XapaKTepUCTUKA JUCHEPCHUX CHUCTEM. ICTHMHHI
pPO34YMHH, KOJIOIAHI PO3YMHHU, TPyOOAMCHEPCHI CHCTEMH (CyCHEeH3li, eMYJbCii).
MexaHni3m nporecy po3zuunHeHHs. ConpBataiiisa (Tiparaiiis) npu po3unHenHi. [Iparri
JI.I. MenneneeBa 3 Teopii po34yMHIB. 3B’S30K TEIJIOTH PO3YMHEHHS PEUYOBUHU 3
CHEPri€l0 KPUCTAIIYHOI TpaTKd 1 TEIJIOTOK TiApartaiii MOJEKYyJId pPEeUYOBUHHU.
[ToHsATTS “KOHIIEHTpAIISl PO3YMHY”, KUIbKICHUN CKJIaJ po34uHiB. Po3moin po3unHiB
3a KOHIICHTPAIII€I0 PO3YMHEHUX PEYOBUH (HEHACHYEHI, HACWUYEHI, MEepecuyeHl ).
Po3zunnHicTh TBepaux pedoBuH y Bojai. Koedimient poszumHHOCT. Kpusi
po3unHHOCTi. Kpucramizaiiss TBepAMX pedyOBHH 13 po3uuHiB. Kpucranorigpatu.
OuncTKa peyoBUH NEpEKpHUCTami3alielo 13 po3uuHiB. Po3unHHICTH Ta3iB. CrocoOu
BUPaXEHHS CKJaay po3uMHiB. MacoBa dYacTka PO3YMHEHOI pedoBHHU. MosspHa
KoHIleHTparlisi. [lo3acucTeMHi cHocOoOM BHPaXKEHHS CKJIaJy PO3YHMHIB: MOJIIpHA
KOHLIEHTpalisl €KBiBaJieHTa (MOHATTS ‘‘HOPMAJbHICTH’), MOJISJIBHICTD, THUTP.
Po3paxyHKu 11s1 BUTOTOBIICHHS PO3YMHIB PI3HOTO CKiaay. EXBiBaJeHT peYOBHHH B
KHCIIOTHO-OCHOBHHMX PpEAaKIisiX, y Tpolecax KOMIUIEKCOYTBOPEHHS Ta OKHCHO-
BIJIHOBHUX PEaKIliax. MeTOMMKN MpUroTyBaHHs po3unHiB. [IpaBuia TexHiku Oe3meKu
i 9ac poOOTH 3 KOHIIEHTPOBAHUMU PO3UMHAMHU KUCJIOT 1 JIYT1B.

PiBHOBara B po3umHax enekTpodiTiB. ['igpomi3 conell. PiBHOBara B HacHYeHUX
pO34YMHAX  MaJOpO3YMHHUX  enekTpomirtiB.  JloOyrok  po3umaHOCTI  (/IP).
HampsimieHicTe OOMIHHUX peakiiiii y po3unHax eiaekTpodiTiB. [lousaTTs “rimpomis”.
[Nppomni3 comneii. Pi3ni Bumanku rimposnidy coieit. CTymiHb 1 KOHCTaHTa TiIPOJIi3Yy.
dakTopH, 10 BIUIMBAIOTH Ha 3MIIICHHS PIBHOBArd rijpoiidy. Poib rigpoinisy B
010JIOTTYHUX Ta XIMIYHUX MPOIIECaXx.

OKHCHO-BITHOBHI peakilii. [IoHATTS mpo cTaHAAapTHI €JNEeKTPOIHI MOTEHIiaH,
raJibBaHIYHUM €JIEMEHT, eJIeKTpoJii3. Peakiiii, mo BigOyBarOThCS 13 3MIHOKO CTYIEHS
OKHCHEHHSI aTOMIB eyieMeHTIB. EjnexkTpoHHa Teopis OKUCHEHHS.  OKHCHUKH 1
BIIHOBHUKM. [IpaBuia ckiiajaHHs pIBHAHb OKHCHO-BIAHOBHHMX peakuid. Meroa
€JIEKTPOHHOTO OajlaHCy Ta eJeKTPOHHO-IOHHWI MeToj. BrummB cepenoBuiia Ha
OKHCHO-BITHOBHMM mporiec. Kmacudikariss okucHO-BIAHOBHUX peakiiil. B3aemonis



METaJliB 3 KUCJIOTaMH 1 COJIIMU Y BOJHUX PO3YMHAX K OKMCHO-BITHOBHHI MpoOIIeC.
[TepeTBOpeHHs XIMIYHOT €HEPrii OKUCHO-BITHOBHUX PEakKiiil B eneKTpuuny. [loHATTs
Opo rajbBaHIYHUKA eneMeHT. EnekTpoaHuii TOTEHIan, BOJHEBUN €IEKTPO.
nopiBHAHHA. CTaHOapTHI €NEKTPOAHI MOTeHUianu. EnexTpoximMiuHuii psia Hampyr
metaniB. CTaHIapTHI OKHCHO-BITHOBHI mMOTeHIliand. HampsmieHicTh OKHCHO-
BITHOBHHUX pEaklliii y po3unHax. 3HAYEHHS OKHCHO-BITHOBHHX IPOIIECIB y >KMBIH 1
HEXUBIN MpUpol, y TexHimi. ExexkTpomi3 sk OKMCHO-BITHOBHMM Tporiec. EnekTporis
PO3YHHIB 1 PO3ILJIaBIB KUCIIOT, JIYT1B, COJICH.

4.2. HEOPTAHIYHA XIMIs

Bonenb. OcoOnuBocTi mojiokeHHsT ['igporeHy B NEpiOJAWYHINA  CHUCTEMI.
KucnoTHO-0CHOBHI Ta OKMCHO-BIJHOBHI BJIACTUBOCTI CHOJIYK ['iporeHy 3 Meraiamu
1 HemeTanmamu. OcoOJMBOCTI TOJIOKEHHS [1IporeHy B NEPIOAWYHINA CHUCTEMI.
XapakTepucTika MOJIEKYJIM BOJHIO 3 TMO3UII METOAY BaJICHTHUX 3B’SI3KIB Ta
MOJIEKYJIIpHUX opOitaneil. Bogens y nmpupoai, i3otonu ['igporeny. Ilpomucnosi ta
JabopatopHl MeToau AOOYBaHHS BOJHIO, HOro (hi3WyHI Ta XIMIYHI BJIACTUBOCTI.
[IpaBwia poGoTu 3 BojgHEM. BiHOBHI BJIACTUBOCTI aTOMAapHOTO 1 MOJIEKYJISIPHOTO
BOAHIO. KMCIOTHO-OCHOBHI Ta OKHMCHO-BIJHOBHI BJIACTMBOCTI CHOJIYK ['igporeny 3
MeTajaMu 1 HeMeTajaaMu. 3aCTOCYBaHHS BOJHIO B POMHCIOBOCTI. BojgeHs — manuBo
MalOyTHHOTO.

XiMiuHl elleMeHTH TroyioBHOI miarpynu VII rpynu nepiogudyHoi cucTeMH.
3aranpHa XapakTEPUCTHKAa aTOMIB €JIEMEHTIB: €JIEeKTPOHHI CTPYKTYpH, pajailycu
aTOMIB, HoHi3aIiifHI MOTEHITIaNH, CIIOPITHEHICTh 10 €JIEKTPOHa,
CJICKTPOHETAaTUBHICTh, CTYIEHI OKHWCHEHHS, BaJICHTHOCTI, KOOPJAWHAIIMHI YHCIIa,
PO3MOBCIOJKEHHST B MPUPOJII. 3arajibHa XapaKTepUCTUKA TMPOCTUX PEYOBHH.
3anoOixkH1 3axoau npu poOoTi 3 ragoreHamu. Gmnyop. @ayop y npuponai, cnocodu
noOyBaHHs, (13U4HI 1 XiMiuH1 BiactuBocTi. Cnonyku @nyopy. ['aporen dayopun,
noOyBaHHS 1 BIACTUBOCTI. Acouiaiis MojeKkyna riapored ¢ayopuny. IlmaBukosa
KucioTa, Giayopunu, okcureH ¢Gayopua. 3acTocyBaHHA (UIyopy Ta MOro CIHOJYK.
Xnop. Xnop y npupoai. IIpomucioBi Ta yabopatopHi Meroau 00yBaHHS, HOTro
¢13uuHI Ta XiMi4Hi BiactuBocTi. Crionyku Xiopy 3 Meraiamu. MexaHi3Mm B3aeMoill
XJIOpYy 3 BOAHEM. [1IporeH XJIOpHU, COJIsTHA KHUCJIOTa: TMPOMUCIOBI crocoOu ii
noOyBaHHs. XJIOpPUAH, CHOAYKH XJopy 3 OKCHTeHOM: OKCHIU, KHCJIOTH, COJII.
[NnoxnopuTtHa KucimoTa Ta ii com. XJIOpHE BamHO. XJIOpaTHA Ta XJOpPHA KHUCIOTH.
bepronerosa cinb. [lopiBHsUIBHA XapaKTepUCTHKA OKCUTEHOBMICHUX KHCIIOT XJIOPY.
3actocyBaHHs CHOJMYyK XJopy. [IOHATTS mpO TPaHWYHO JOMYCTHUMI KOHIIEHTparlii
("'AK) mkiamuBuX pevyoBUH, 30Kpema, XJopy. bpowm. Hog. [Tommpenus y mpupoi,
POMHUCIIOBI Ta jabopatopHi mMetonu noOyBaHHs. Di3WMYHI 1 XIMIYHI BJIACTUBOCTI
NpoCcTUX peuyoBUH. ['iporeH Opomia Ta riporeH Momun, OpomMigHa Ta HoIUIHA
KHUCJIOTH, 1X coui. JIoOyBaHHS, BIaCTUBOCTI Ta 3aCTOCYBaHHSI OPOMITHOI Ta HOAMIHOL
xucior. OxcureHoBMicHi cronykn HMoxy i Bpomy. ITopiBHsAIBHA XapaKTepHCTHKA
CUJIM TiAPOTEHTAJIONEeHIIHUX KHUCJIOT Ta BIJIHOBHUX BJIACTUBOCTEM iX aHIOHIB.
[TopiBHsUIBPHA XapaKTEPUCTHKA OKCUTEHOBMICHUX KHUCJIOT TajioreHiB. biojoriyna posb
MPOCTUX PEUYOBHUH 1 CIIOJIYK, YTBOPEHUX rajJOT€HAMH.

XimiuHi eneMeHTH VI Tpynu ToOJOBHOI MIArpYyNH MEPIOAUYHOI CUCTEMHU.
3aranpHa XapaKTePUCTUKA aTOMIB €JEMEHTIB 1 MpPOCTUX pedoBUH. OKCHUTEH.



[30TOMHUI CKIaa NPUPOAHOTO KUCHIO. XIMIUHUHN 3B 30K Y MOJIEKYJIl KUCHIO 3 TOUKU
30py metoniB B3 ta MO. IloscHennss mapamarHetusmy KucHio. [Ipomuciosi Ta
nabopaTopHi crocoOu A00yBaHHS KHCHIO, HOTo (i3WuHI Ta XiMI4HI BJIACTHBOCTI.
Kucenp — okucuuk. B3aemogiss Okcureny 3 mpOCTUMH 1 CKJIAJHUMH PEYOBHHAMHU.
Oxcumu: cmocobu moOyBaHHS, BJIACTHBOCTI, Kiacu@ikaiis 1 HOMEHKIATypa.
Anotpomiss kucHiO. O30H, WOTO BIACTUBOCTI, AOOYBaHHS, YTBOPCHHS B TPHPOII.
3acTocyBaHHS KHCHIO. 3Ha4YeHHs KUCHIO y mpupomi. [loBitps. CkiagoBi 4yacTUHU
MOBITPs, BJIacTUBOCTI, MOBITps. [IpoGnema uucroro moBiTpsA. BoaHeBI crosyku
Oxcureny. JIMriiporeHOKCU Ta TUTIAPOTeHIEPOKCHI: CKJIa]] Ta eJIEKTpOHHA Oy10Ba
ix momsekyn. TepmonuHamigyHa CTIHKICTh, KHUCJIOTHO-OCHOBHI Ta OKHCHO-BIJIHOBHI
BJIACTUBOCTI TiAporeH mnepokcuay. JloOyBaHHS, BJIACTUBOCTI 1 3aCTOCYBaHHS
nepokcuaiB metaniB. Cynbdyp. Cynbdyp B npuposi. Anorpomis cipku. Dizuyni
BJIACTUBOCTI 1i HaWBAXKIMBIMKX Moaudikamii. XiMI4HI BIACTHBOCTI Ta NMPAKTHYHE
3actocyBaHHs cipku. Boanesi cionyku Cynbdypy. Jdurigporen cynbdia: 1o00yBaHHsA,
¢b13uyH1 1 XiMiyH1 BiacTUBOCTI. Di3ioyoriyHa Jis AUriipored cyiabdiny, itoro I'IK.
JurigporencynbQigHa KUCI0Ta, Cyabdian, iX BiIHOBHI BiacTuBOCTI. [lomicynbdiam.
OxkcureHoBMicHi crioyku Cynbdypy: OyaoBa MOJEKYJd, XapakTep BaJICHTHHUX
3B’s13kiB. Cynbdyp(VI) okcua: ¢izuyHl Ta XIMIYHI BJIACTUBOCTI, MPOMHUCIIOBI Ta
naboparopHi ciocobu no0yBanHs, voro ['JIK. BimactuBocti cynbdiTHOT KMCIOTH Ta
cynbdiTiB. TiocynbarHa kuciora, Tiocyiab(aTv, iX NpPaKTHUUHE 3aCTOCYBaHHS.
Cynmpdpyp(IV) oxcua, ¢iduuni Ta Ximiydi BiaacTtuBocTi. CynbdaTHa KHUCIIOTA.
BnactuBocTi KOHIIEHTpOBaHOI Ta po30aBieHOl cynbhaTHOI KUCIOTU. B3aemonis 3
MeTajaMu, HEeMeTaJlaMH Ta CKJIQJHUMH pedoBuHamMu. I[IpaBuna KopuCTyBaHHS
KOHIICHTPOBaHOIO cyib(daTHOIO KHcIOTOr. KoHTakTHHMET croci®0  J100yBaHHS
cynbdarHoi kucioTH. BupoOHUIITBO Cynb(aTHOI KHCIOTH 1 mpobiieMa OXOPOHU
HaBKOJMIIHBOTO cepenoBuina. Oneym. CynbdaTv, iX BIACTUBOCTI. 3HAYEHHS
cyibhaTHOI KUCIOTH 1 11 cojell y HapoAHOMy rocrogapcTBi. bionoriyna posb
Cynsdypy, xonoobir y npuposi. Cenen. Tenyp. ®Di3uuHi Ta XiMIYHI BIACTHUBOCTI,
3HaueHHA y cyvacHiid TtexHimi. Cnonyku Ceneny 1 Temypy 3 I'imporeHom i1
OxkcureHom. XapakTep 3MIHM BJIACTHMBOCTEW CHOJYK €JeMEHTIB 3 ['iporeHomMm y
OIArpyni: MIOHICTh 1 TMOJSPHICT MOJEKYJ, BajJ€HTHI KyTH, CUja BiAMNOBIIHHUX
KHCJIOT, BIZTHOBHI BJIACTUBOCTI aHI0HIB KHCJIOT.

XiMIYHI €JEeMEHTH TOJOBHOI MArpynu V Tpynu MNEepIOAUYHOI CHUCTEMHU.
3aranpHa XapaKTEpUCTHKA AaTOMIB €JIEMEHTIB 1 MpocTUX pedoBuH. HitporeH.
Hitporen y nmpupozi. XiMIUHUN 3B’A30K Y MOJIEKYJ]I a30Ty 3 TOYKH 30py METOIIB
BaneHTHUX 3B’s3KiB (B3) 1 monexynspuux opbitanerr (MO). ®@i3uyni Ta XIMiuHI
BJIACTUBOCTI a30Ty. B3aemonis azory 3 kucHem, okcunu Hitporeny. IIpomuciosi i
naboparopHi Meronu noOyBaHHs a3oTy. Cnomnyku Hitporeny 3 I'igporenom.
AmoHniak. Enektponna OyzoBa 1 reomerpisi Mosiekyiu. [Ipomuciiosi Ta nabopaTopHi
MeToau Ja00yBaHHsS, (i3MYHI Ta XIMIYHI BJACTUBOCTI amoHiaky. OKHCHEHHS
amoHiaky. JIOHOpHO-aKUENTOpPHUI MeXaHi3M B3a€EMOJII aMOHIaKy 3 BOJOIO, 3
KHCJIOTaMH, YTBOpeHHs aMmoHiakaTiB. Cojl aMoHIl0, iX BIacTUBOCTI. lIpomyktu
TEPMIYHOTO PO3KJIaAYy PI3HUX CcojJied aMoHiro. AMIIM 1 HITPUIAM METAIB.
3acToCyBaHHS aMOHIaKy Ta coJjiell aMmoHito. ['inpasuH: OyaoBa MOJIEKYJH, XIMIidHI
BiactuBocTi. ['iapokcunamin. Cronyku Hitporeny 3 OkcureHom: OygoBa MOJEKYJI,
iX CTIHKICTB, MOOyBaHHS 1 BacTuBOCTi. Monekyna HitporeH(Il) okcumy 3 Touku 30py



meroaa MO. BractuBocti HiTpored(I1V) oxcuny. lumepusaiis "HitporeH(IV) oxkcuny.
Hitputna xucnorta, HITpuTH. XapaKTEPUCTHKA OKUCHO-BIIHOBHUX BIIACTUBOCTEM
HITPUTHOI KUCIIOTH Ta ii coneil. Hitpathna kucnota. Enekrponna 6yaoBa i reomerpist
MousiekyJs. JlaGopaTopHi 1 TPOMHCIOBI crocoOM M00yBaHHS HITPATHOI KHCJIOTH.
BrnacTuBocTi HITpaTHOT KMCIIOTH: B3aeMoJig 3 MeTaiamu 1 Hemetanamu. «Llapchka
Boaa». Hitpatu. Tepmiunuii po3kian HiTpariB. biomoriuyna pons azoTy, mpobiiema
3B’si3yBaHHA artmocdepHoro aszotry. Hitpatai pobOpuBa. I'JIK HiTpaT-i0HIB Yy
npoaykTtax xapuyBaHHsA. KomooOir azoty B mpupoai. @ochop. Docdop y npupoi,
n00yBaHHA. AJOTpOIHI Bijio3MiHu ¢docdopy, iX BIACTUBOCTI, TOKCHYHICTh OLIOTO
docdopy, 3amobikHI 3axoau mia yac podoTu 3 HUM. Pocdinu meraniB. Croiyku
®ochopy 3 T'imporenom. BractuBocti (docdiniB. OKCUTE€HOBMICHI CHOTYKH
®dochopy. Oxcuan Dochopy. PocditHa Ta PocdarHa KuUCIOTU: OyT0Ba MOJIEKYI,
BIIACTHBOCTI. 3MiHA CTIMKOCTI, KHCIOTHOCTI, OKHCHO-BIJHOBHHX BJIACTUBOCTCH B
pAny  OKcUreHoBMIcHUX  KkucioT  (dochopy. Metadbocharn, mnomidocdaru.
Oprodocdaru, ix npaktuyHe 3HayeHHs. ['amoreHimu Qocdopy, iX BIACTUBOCTI.
bionoriyna pois gpocdopy. @ocdarni nodpusa. Bukopucranus gocataux 1o0pus
Ha TpyHTax 3 pi3HuM 3HaueHHsAM pH. Apcen, Cru0iil, bicmyt. [lommpenns y
npUpoAl, T0OyBaHHS MPOCTUX pedyoBUH. IlopiBHSIBHA XapaKTepUCTUKA (DI3UYHUX Ta
XiMiuHMX BiactuBocTedt Apceny, Ctubito, bicmyty. Cronyku Apceny, Ctubiro i
bicmyty 3 ['iporenom, mopiBHsUIbHA XapaKTEPUCTHKA X CTIMKOCTI Ta BJIACTUBOCTEH.
Oxcunu 1 rigpokcuau Apceny, Ctubito, bicMyTy pi3HHUX CTYIEHIB OKHUCHEHHS.
[amorenimu Apceny, Crtubito, bicmyrty. [Mapomniz comeit. TlopiBHSHHS OKHCHO-
BIJIHOBHUX BJIaCTUBOCTEN criofiyk Apceny, Ctu6ito, bicMyTy B CTYNEHSIX OKUCHEHHS
(III), (V). dizionoriyna miss ApceHy Ta ioro cmoiyk. [IpakTtudyHe 3acTocyBaHHS
apceny, cTioito, 6iCMyTy Ta iX CIOIYK

XIMI4HI €JeMEHTH ToJIoBHOI miarpynu [V rpynu mnepioauyHOl CHCTEMH.
3aranpHa XapaKTepUCTHUKa eJIeMeHTIB ToioBHOI miarpynu [V rpynu. Kapoon. Kapoon
B HOpupoii. AJOTpPONHI BHJIO3MIHM KapOOHy: aima3, rpadit, kapOiH. Tun
riopuaumzanii opOitaneit aromiB KapOoHy B HOro ajoTpONHUX BHAO3MIHAX.
AKTHBOBaHE BYT1UIL. 3aCTOCYBaHHS MOro sk copOeHTa. XiMIYHI BJIACTUBOCTI
kapOony. [IpakTruHe 3acTOCyBaHHS BIIHOBHUX BJIACTUBOCTEH kapOoHy. Heopraniuni
cnonyku Kapoony. Kap6inu meramis. Cnonyku Kapoony 3 OxcureHom. Kapoon(I1)
okcuna. bynosa ioro monekynu 3 no3utiii metonis B3 1 MO, xiMiuHI BIacTHBOCTI.
dizionoriyHa Ais  ,,9aJHOrO0” Tra3y Ta TMepiia JOoIMoMOTa TpU  OTPYEHHI.
Kap6ou(IV)okcuna, 6ymoBa monekyinu, GizudHi Ta XiMiuH1 BIacTUBOCTI. [IpomuciioBi
1 ymaboparopui crnocobu moOyBanHsA. KapOou(IV)okcua y mpupomi. @oTtocuHTEs.
Kapbonatna xucnorta i1 i comi. Cromyku Kapbony 3 OKcuUreHoM 1 rajioreHamu.
[Muanimna xwucmota. Iliamign. KapOGon terpaxmopua. ®mroopomnoxinHi KapOoHY.
Komoo0bir kapO6oHy B mpupoai Ta npoodiema oxopoHu atmochepu. Cumiiiid Ta Horo
crionyku. Cuminiid y npupoai. Cutikatu. Criocoou q1o0yBaHHs cuiiito. BiaactuBocti
cuminiro. Cronyku Cuninito 3 I'igporenom. Cuminuan metaniB. Cuminiit (IV) okcu.
Ksapm. Ksapuose ckino. CumikatHi kucinotu. Cumikatu, po3unHHe ckio. LlTydni
cunikatu. Llement. beton. I'epmaniii, Ctanym, [lmomOym B mpuposi. JloOyBaHHS
MPOCTUX PEUYOBHH, iX (i3WyHI Ta XIMIYHI BIAcTUBOCTI. AjoTporis. [lopiBHsIbHA
XapaKTepUCTUKA CIOJYK €JIeMEHTIB 3 [1IporeHoM, OKCHAM 1 TIAPOKCHIH, iX
KHUCJIOTHO-OCHOBHI BJIACTUBOCTI, - Ta [-OJIOB’SIHI KUCJIOTH. BigHOBHI BIACTHUBOCTI



cnonyk Cranym(Il). 3HmKkeHHS CTIMKOCTI CIOJNYK BHUIIMX CTYIEHIB OKHCHEHHS B
psany ['epmaniit — Ctanym — [ImoMOyM. 3acTocyBaHHSI reépMaHiio, 0JI0Ba, CBUHITIO Ta
iX CroyK. 3aXUCT HABKOJIUIIHHOTO CEPEIOBUINA BiJl BaXKKUX METaIB.

XimiuHi enmeMeHTH TrojoBHOI miarpynu III rpymm mnepioguunoi cucremu.
3aranbpHa XapaKTepUCTHUKa aTOMIB €JIEMEHTIB: 130TOITHUI CKJIajl, elIeKTpoHHa Oy10Ba,
3MiHa pajiiyCiB aTOMiB, €HEpril 10HI3aIlll, CTAHAAPTHUX EJIECKTPOJHUX MOTCHIIIAIB B
pany bop — Tamiii. HaiiBaxxnupii HpUPOJHI CHOJYKH IIUX eJeMeHTIB. bop.
AnoTpornHi BijIo3MiHU. D13U4HI, XIMIYHI BJACTUBOCTI aMOP(HOTO Ta KPUCTATIYHOTO
oopy. HobyBanus 6opy. bop sk mikpoenement. Crnonyku bopy: Gopanu, 6opuau
MetaniB. bop HiTpun. bop okcua Ta 0Gop TIAPOKCHA: CTPYKTypa, BIACTUBOCTI,
3actocyBaHHsd. OptoOoparHa kuciora. bypa. Amtomidiii. ®Di3uyHi Ta XIMIuHI
BJIACTUBOCTI MPOCTOi PEUYOBUHHU, JOOyBaHHA. AJIOMOTEpMis. 3acTOCYyBaHHS
IIOMIHIIO Ta KWoro cmiaBiB. [{oOyBaHHsS 1 BJIACTUBOCTI HANMBaXJIMBIIIMX CIOJYK
AJIOMIHIIO: OKCUAY, TIIPOKCUIY, COJIEH; NMPAKTUYHE 3aCTOCYBAHHA LUX CIIOIYK.
lamiid, Iumid, Tamiii. @i3uuHI Ta XIMIYHI BJIACTUBOCTI MPOCTUX PEUOBUH, iX
MpakTUYHE 3acTocyBaHHA. JIoOyBaHHS 1 BJIACTHMBOCTI CIOJIYK €JIEMEHTIB: OKCHU/IIB,
TIAPOKCHIIIB, COJied. 3aKOHOMIPHOCTI 3MIHM KHCJIOTHO-OCHOBHHMX BJIACTHUBOCTEH
TIAPOKCH/IIB €JIeMEHTIB ToJ0BHOI miarpynu III rpynu i3 30UTbLIEHHSM 3apsiiiB sSAep
iX aTOMIB.

XiMI4HI €JeMEeHTH ToJoBHOI miArpynu Il rpynu mnepiogudHoi CHCTEMH.
3aranpHa XapaKTEpPUCTHKA aTOMIB €JIEMEHTIB: €JIEKTpOHHA Oy/0Ba, 3MiHAa pajiycCiB
aTOMIB, €HEeprii HOoHI3aIlli, CTAaHJAPTHUX €JEKTPOJIHUX MOTEHINANIB B psiny bepumiit —
Paniii, 13oTonmHmMi ckimaa. 3MiHAa BIACTUBOCTEH MPOCTHX PEYOBHH 13 301IBIICHHSIM
MOPSAKOBOT0 HOMEpY eieMeHTa. JloOyBaHHS MpocTUx pedoBuH. MarHii 1 Kanbiii —
BOXJIMB1 €JIE€MEHTH XuBOi npupoau. dizionoriuna mis cnonyk bepuiiro, CTpoHIlito,
bapiro. ®di3uyH1 BIACTUBOCTI MPOCTUX PEUYOBHUH. TexHika Oe3mexku mpu poOoTI 3
KaJIbLIIEM, CTPOHLIIEM, OapieM. 3acTOCyBaHHS MPOCTUX pedyoBHH. CIIaBU MarHiio.
XIMI4HI BJIACTUBOCTI MPOCTUX PEYOBUH Ta iX CHOJYK. 3aKOHOMIPHOCTI 3MIHH
XIMIYHUX BJIACTMUBOCTEW TIPHJIIB, OKCHUIIB, T1JIPOKCUAIB, IEPOKCHUIIB, COJEH Y ALY
bepuniii — Pagiii. HaiiBaxyuBilni BHMAJKKM 3aCTOCYBAaHHS OKPEMHUX CIIONYK.
Heramesne i ramene BanHo. JKopcTKICTh BOAU Ta METOH ii ycyHeHHs. [lom’ sikineHHs
BOJIH 3a JIOIIOMOTI'OX0 HOHOOOMIHHUX CMOJI.

XiMI4HI eJeMEeHTH TOJI0BHOI miArpynu I rpymnu mepioanyHoi cucTeMu. 3arajibHa
XapaKTEPUCTHKA aTOMIB METaliB: €JICKTPOHHA Oy/0oBa, paaiyCd aTOMIB, CHEpTis
MoHi3amii, CcTaHJApTHI EJIIEKTPOAHI TOTEHIaJd. 3MiHa BJIACTHBOCTEH MPOCTHX
PEYOBHH 13 301IBIIICHHSM MOPSIIKOBOTO HOMEPY eyieMeHTa. JIy>kHI MeTalid y mpUpoIi.
[30TomHwmit cknaz. HaliBaxkmusini npupoani cnoayku. Pons cionyk Kamiro 1 Hatpiro
y (i3ionoriunux mnponecax. JloOyBaHHS JIy>)KHMX MeETaliB, (PI3UYHI BIIACTUBOCTI,
npaBujia poOOTH 3 JIY)KHUMH METaJlaMH. XIMI4HI BJIACTUBOCTI MPOCTUX PEUOBUH Ta
CIIOJIYK €JIEMEHTIB: TIIPHUIIB, OKCUJIIB, TiIPOKCHIIB, MEPOKCHUJIB, HAANEPOKCHUIIB
coneit. JloOyBaHHs coau. 3acTOCYyBaHHS JY>KHMX MeTaliB Ta iXx coseit. Kamiiini
n00puBa.

XimiyH1 eneMeHTH TooBHO1 miarpynu VI rpynu nepioanunoi cuctemu. Miciie
0JIarOpoJIHUX Tra3iB y MEpIOAUYHINA CUCTEMI €JIEMEHTIB Ta €JIEKTPOHHA CTPYKTypa iX
atoMmiB. [losSiCHEHHS HEMOXJIMBOCTI I1CHYBaHHSI JBOAQTOMHMX MOJIEKYJI 3 MO3MIIT
metony MO. 3wmiHa moTeHLIaniB HoHI3alii aToOMiB OJlaropoJHUX Ta3iB 13



301IbIIEHHSM MOPSIIKOBUX HOMEpIB efeMeHTiB. braropoaui ra3u y npupoi, $hi3udsi
Ta XiMiuHl BiactuBocTi. HaiiBaxxnmusimi cnomyku Kcenony i1 Kpunrtony pisHHX
CTYTICHIB OKMCHEHHS: BIACTUBOCTI, JOOYBaHHS, 3aCTOCYBaHHSI.

3aranbpHi BIACTUBOCTI MeTanmiB. Miclie MeTamiB y MepioAWYHIN cuctemi
enieMeHTiB. OCcOOMUBOCTI €IEKTPOHHOI Oy/IOBM aTOMIB MeTasliB. MeTajaiuHul CTaH
pPEUOBMHU, 30HHA TEOPist OyJAOBH, METATIYHUN 3B’SI30K. THUMHM KPUCTATIYHUX TPATOK
MetaniB. Meranu y npuponi. OcHOBHI pyau, 30araueHHst pyna. HaitBaxiusimni
METOJU JT0OyBaHHS MeTaliB 13 pya. JloOyBaHHS MeTalliB €JIeKTPOJIi30M PO3ILIABIB 1
po3unHiB. @Di3MyHI Ta XIMIYHI BJIACTUBOCTI MeTamiB. Bzaemonis MeraniB y
KOMITAKTHOMY Ta TMOJPIOHEHOMY CTaHaX 3 PI3HUMH MPOCTUMH PEUYOBUHAMH.
Mertanotepmisa. HampsmiieHICTe MeTaJOTEPMIYHUX PEAKIIH 3 MO3UIH XIMIYHOI
TepMOJUHAMIKU. EIeKTpoXiMIYHUI MEeXaHI13M B3a€MO/Iii METaIIB 3 BOJIOIO 1 BOJIHUMHU
pO3YMHAMU €NEeKTPOIITIB. EnekTpoxiMiuHuM psan Hampyr MertaniB. CraHgapTHi
€JIEKTPOJHI MOTEHLIAT METaliB. 3MIHU XIMIYHOI aKTUBHOCTI METAJIIB y Ipynax Ta
nepionax nepioauyHoi cuctemu. Koposis meraniB. Buan koposii, OCHOBHI 3aco0u
3aXUCTy B KOopo3ii. [HridiTopu kopo3sii metanis. CriaBu.

XIMI4HI €J1eMEHTH MOOIYHOo1 mArpynu I rpynu nepionyHoi cucTeMu. 3arajibHa
XapaKTEpPUCTHKA aTOMIB €JIEMEHTIB: €JEKTpOHHA Oy/10Ba, 3MIHA PaJlyCiB, €HEpPIii
MoHI3alli, CTaHJAPTHUX E€JEKTPOJHUX MNOoTeHuiamB y psaay Kymnpym, ApreHtym,
AypyM. Criocobu ix 100yBaHHs. 3aCTOCYBaHHS I[UX METAJIIB Ta iX CIUIABiB. 3HAYEHHS
vonis Kympym (II), Aprentym (I) y di3iomoriunux mpouecax. Kympym sk
MikpoesreMeHT. PI3uuHI Ta XIMI4HI BJIACTUBOCTI MPOCTUX pedyoBUH. HalBakiusimii
cnonyku Kynpymy, ApreHtymy, AypyMy: OKCUIH, TiIPOKCUAM, coii. KomIuiekcHi
cniostyk. OKMCHO-BITHOBHI BIIACTHBOCTI crioyk Kynpymy, Aprentymy, Aypymy.

[TopiBHSITIbHA XapaKTEPUCTHKA BJIACTUBOCTEN €JIEMEHTIB T'OJIOBHOI Ta MOOIYHOI
niarpyn I rpymnu.

XiMI4HI efleMeHTH oo014Hoi miarpynu Il rpynu nepioanyHoi cucTemMu. 3araibHa
XapaKTEPUCTHKA aTOMIB €JIEMEHTIB: 130TOMHUM CKIJaJl, elEeKTpOHHA OynoBa, 3MiHA
pazlyciB, eHeprii HoHi3alli, CTAHAAPTHUX €NEKTPOJHUX MOTeHIamB y psaay Lluak —
Kanmiit — Mepkypiit. HaitBaxnuBimn npupogHi crnoiaykd. Crnocodu 1o0yBaHHS
LIMHKY, KaJaMil0, MepKypito. [IpakTuuHe 3acTOCyBaHHS LMX METAIIB Ta iX CIUIaBIB.
dizionoriuna misg crnonyk Ilunky, Kanmito, Mepkypito. I'’/IK Mepkypito. Texnika
Oe3nexku mpu poboTi 3 MepkypieM Ta Horo cnonykamu. Di3umuHi Ta XiMIYHI
BJIACTUBOCTI TMPOCTUX PEUOBMH Ta ix cmouyk. Crnoiayku Mepkypito y CTyIeHi
okucHeHHs +1. HaliBa)xnuBili KOMITJIEKCHI CIIOJYKH €JIEMEHTIB MOOIYHOT MIATrpyIu
II rpynu. TopiBHSUITPHA XapaKTEPUCTHKA €IIEMEHTIB TOJIOBHOI Ta mo614HOoi miarpyt 11
rpymnu

XiMiuHi eneMeHTH mo6iuHoi miarpymu Il rpynm mnepioguuHoi cucTeMH.
3arajibHa XapakTepucTuka aTtomiB enemeHTiB: Ckaumiid, ITpiit, JlanTaH, AKTHHIM.
OcoOnuBOCTI iX €NIEKTPOHHUX CTPYKTYP, MOMIMPEHHS y TpupoAl. Pi3uuHI Ta XIMIYHI
BJIACTUBOCTI IPOCTUX PEYOBUH. HaliBaX MBI CIIOIYKW: OKCUAM, T1IPOKCUIH, COJI.

Ponuna nmantaHoiniB. MoXIIMBI BaJ€HTHI CTaHM 1 CTYINEHI OKHMCHEHHSI aTOMIiB
3aJIEKHO BlJ OCOOJMBOCTEN €JNEKTPOHHUX CTPYKTYp, JAHTAHOIAHE CTHUCHEHHS.
[Tomupenus y mnpupoai. @Pi3uyHI Ta XIMIYHI BJIACTMBOCTI MPOCTUX PEUOBHH.
HaiiBaxnuBilll CIOJAYKW JIAHTHOIMIB: OKCHIW, TIAPOKCHUAM, XapakTep 3MIHU
BIacTuBOCTEH TiApokcuaiB. Comi. 3MaTHICTh JJAHTAHOIIB 10 KOMILIEKCOYTBOPCHHS.



[TpakTHyuHe 3aCTOCYBaHHS JJAHTAHOI/IB.

Ponuna aktunoimiB. Ictopis BigkpuTts. [lonoxeHHS B MepioguvHIi cHCTEMI:
CJICKTpOHHA Oya0Ba, BAJCHTHOCTI Ta CTYNEHI OKWCHEHHS, aKTUHOIAHE CTHUCHCHHS.
3aranbHa XapaKTEpPUCTHKA BIACTMBOCTEH MpocTuX peuoBUH. CHHTE3 HOBHX
enemenTiB. IIpami [.B.KypuatoBa, I' .M. ®neposa, I'.M. Cibopra. IIpobrema
BEPXHbOT MeXl1 mepioanyHoi cuctemu. Ypad. [lommpenns B mpupoxi. [Ipuponsi,
mTy4Hl 130oTonu Ypany. JloOyBaHHs, (i3uuyHI 1 XIMIYHI BJIACTUBOCTI ypaHy.
[IpakTruHe 3acTocyBaHHs ypaHy. [lopiBHsUIbHA XapaKTEpUCTUKA €JIEMEHTIB T'OJI0BHOI
ta no6iynoi miarpy I rpymmu.

XiMIyH1 eJeMeHTH MoO0iuyHoi miarpynu IV rpynu nepioJluyHOi CHCTEMH.
3aranpHa XapakTepucTuka aromiB enemeHTiB. Tutan, Hupkowniii, ['aguiit y npuponi.
JobyBanusa 1ux wmetaniB. DI3UYHI BJIACTUBOCTI MPOCTUX peyoBUH. I[lpakThune
3aCTOCYBaHHs THUTaHy, IUPKOHIIO, TadHII0 Ta iX cmiaBiB. XiMIYHI BJIACTHUBOCTI
IPOCTUX pevyOBHH. HallBayKIMBIII CIIOTYKHU: OKCHJIH, T1IPOKCUAH, coiil. KomruiekcHi
cnonyku Twutany, Lupkonito, ['apuito. IlopiBHsIBHA XapaKTepUCTHKA €JIEMEHTIB
rOJIOBHOI Ta MoO14HOI miarpyn [V rpynu.

XIMI4HI €I€MEHTH MOOIYHOI rpynu V IpynH NEeploJAHYHOI CUCTEMU. 3arajibHa
XapaKTepUCTHKA aTOMIB €JI€MEHTIB. MOKJIMB1 BaJICHTHI CTaHU 1 CTYII€H1 OKUCHEHHS B
3aJIEKHOCTI B1Jl €JIEKTpOHHOI OynoBu atomiB. Bananiii, Hio6ii1, Tantan y npuponi.
Cnocobu noOyBanHs. Di3uyHI BIACTUBOCTI 1 3aCTOCYBAaHHS. XIMIYHI BJIACTUBOCTI
MPOCTUX PEUYOBHH 1 HAWBaKIUBIIMIMX CIOJYK €JIEMEHTIB: OKCHJIB, T1IPOKCHJIIB,
couieid. 3natHicTh enemeHTiB HiobGito, Bananiro, TanTany 10 KOMITJIEKCOYTBOPEHHS 1
YTBOPEHHSI 130TMOJIKHUCIOT. [lOpiBHSUIBHA XapaKTEPUCTHKA E€JIEMEHTIB TOJOBHOI Ta
no6i1uHOT miArpyn V rpyIu.

XiMmiyHl eneMeHTH moOiuHol miarpynu VI rpynu mnepiogudHOl CHCTEMHU.
3aranpHa XapaKTepUCTHUKA aTOMIB elieMeHTIB. OCOOIMBOCTI €JIEKTPOHHOI OYIOBH,
BaJCHTHOCTI 1 CTyINeHI OKHCHEHHS eJIeMEHTIB. XpoMm Yy mnpuponi. Dizuyni
BJIACTHBOCTI. 3aCTOCYBaHHsI XpOMY 1 HOro cruraBiB. XiMidHI BIACTHBOCTI XpOMY Ta
rioro cnonyk. Cnonyku Xpomy(Il, III, VI) — okcuaum, rigpokcuau, cosi: 1o0OyBaHHS,
BJIACTUBOCTI. KHCIIOTHO-OCHOBHI BJIACTUBOCTI OKCHIIB Ta TiapokcuaiB Xpomy(IIl),
koMIiekcHI  criofiykn  Xpomy(IIl).  OKMCHO-BIZHOBHI ~ BJIACTUBOCTI  CIOJIYK
Xpomy(Lll). XpomoBI KHUCIOTH, AUXPOMATH 1 XpPOMAaTH, YMOBHU iX ICHYBaHHS.
XpomoBa cymimnt. OkucHi BiactuBocTi cronyk Xpomy(VI). Moni6aen, Boasdpam.
JloOyBanHs MomibneHy 1 Boib(Ppamy i3 mpupogHux crmoiayk. DizuyHi BIACTHBOCTI,
3aCTOCYBaHHS MOJiOAeHY, BojdbppaMy Ta IX CIUulaBiB. XiMiuHI BJIACTUBOCTI
MomibsieHy, BoJbppaMy Ta iX CHOJIYK: OKCHJIB, TiIPOKCHAIB. MomiOneHoBa 1
BOJIb()paMOBa KUCIIOTH, 3JAaTHICTh IMX KHUCJIOT JO YTBOPEHHSI TE€TEPOIOIIKUCIIOT.
[TopiBHSIEHA XapaKTEPUCTHKA €JIEMEHTIB TOJIOBHOI Ta Mo01uHOT miarpyn VI rpymnmu.

XimiuHl eneMmeHTH mnoOiyHoi miarpynu VII rpynu nepiognyHoi cuCTeMHU.
3aranpHa XapakTEpUCTHKA aTOMIB €JIEMEHTIB: €JIEKTpOHHA OyJI0Ba, 3MiHa paJlyCiB
aTOMIB, €HEPrii HOHI3aIlll 13 301IbIIEHHSIM MOPSIKOBOTO HOMEPY eJleMeHTa. MaHraH.
[Ipuponni cionyku Manrany. JloOyBanHs manrany. ®i3uuHi 1 XIMIYHI BJIACTUBOCTI
IPOCTOI PEYOBMHU MaHTraH. 3aCTOCYBAaHHsS MaHraHy Ta WOro cruiaBiB. MaHran sk
MikpoesnemeHT. [{oOyBanHs 1 BiactuBocTi cnoiayk Manrany(Il, 1V, VI, VII).
3aJIeKHICTh KUCJIOTHO-OCHOBHUX Ta OKHCHO-BIAHOBHHMX BIJIACTUBOCTEH OKCHUIIB 1
riipokcuaiB MaHrany Bi cTyneHs okucHeHHs aromiB Maunrany. Coni Manrany(II),



3paTHICTh KarioHa Manrany(Il) mo kommiekcoytBopenHs. Kucmotu Manrany.
MaHranatu 1 TmepMaHraHaTH, I1X OKHCHI BIJIACTUBOCTI. 3aJIEKHICTh OKHCHHUX
BJacTUBOCTEN mepmanranatiB Bin pH cepemoBumia. Texneui 1 Peniit. [loOyBanHs
IPOCTUX PEUYOBHH, BIACTHBOCTI TEXHELII0 Ta peHio. JloOyBaHHS, BIACTHBOCTI
cnonyk Texnenito Ta Penito: oxcufiB, riapokcumiB, coneil. Ileppenatu 1
nepTexHenaTu. 3MiHa OKMUCHUX BJIACTUBOCTEH B psy: IEpMaHTaHAT — MepTeXHeaT —
neppeHat. [lopiBHsIIbHA XapaKTEPUCTUKA €JIEMEHTIB T'OJIOBHOI Ta MOOIYHOT MiATPyM
VII rpymu.

XimiuHi enemMeHTH noOiyHoi miarpynu VIII rpynu mnepiogudHOi CHUCTEMHU.
3aranpHa XapaKTEpPUCTHKA €JEMEHTIB POJIMHU 3aii3a 1 IUIaTUHOBUX METAlliB.
Enementn pomunu 3amiza. [lomupeHHs B TpUPOMl, HAWBaKIMBIII PUPOJIHI
cnonyku. CriiaBu 3aiii3a: 4yaBYH 1 CTajb. XIMIUHI peakilii npu JoOyBaHHS YaBYHY 1
crani. JloOyBaHHs Hikemo 1 koOanbTy. IIpakTuyHe 3acTocyBaHHS METajliB POJMHU
3amiza. @epyMm, KobanbT sik MikpoenaemeHTH. [lopiBHSIbHA XapaKTEPUCTUKA MPOCTHX
peuoBuH 1 cnionyk Pepymy, Kobansty, Hikemo(Il) 1 (III). Cnonyku depymy(VI).
Kommnekchi cnonyku ®epymy, Kobansty, Hikemnto. EnemMeHTH poJvWHM TUIATUHM.
[Tomupenus y npupoji, ictopis BIAKpUTTS. OcoOJUBOCTI (I3UYHUX 1 XIMIYHHX
BJIACTMBOCTEH MPOCTUX PEYOBHH, iX MpakTU4YHe 3HadeHHs. [lpari BITYM3HSIHHUX
XIMIKIB y raiy3l BUBUEHHS IJIATHUHOBUX METAJIIB.

3aranbHa XapaKTEpUCTUKA BIACTHUBOCTEH €JEMEHTIB TOJIOBHUX MIArpyH
NEepIoIMYHOI CUCTEMH Ta IX CHOJYK. 3aKOHOMIPHOCTI 3MIHM pajiyCiB, €HEpPTii
MoHi3a11ii, CHOPIAHEHOCTI 10 €EKTPOHA, CIEKTPOHEraTUBHOCTEW aTOMIB €JIEMEHTIB Y
nepioax 1 rojioBHUX miarpymnax. CHOJyKH MeETamiB 1 HEMETaliB 3 TIAPOTCHOM.
3aKOHOMIPHOCTI 3MiHM iX BJIacTHBOCTeH. KHMCIOTHO-OCHOBHI BJIACTHBOCTI OKCHJIB 1
TIIPOKCU/IIB €JIEMEHTIB TOJOBHUX miarpyn. Oxcuau. bymoBa, Tum 3B’SI3Ky MIXK
aTOMaMH; 3MiHa €()EKTUBHOTO 3apsily aTOMIB KMCHIO B OKCHIaX Ha MPUKJIAAl OKCUIIB
[I-1II mepioxis 1 romoBHux miarpyn I i1 II rpyn. 3MiHa KHCIOTHO-OCHOBHHUX
BJIACTUBOCTEN OKCHJIB €JIEMEHTIB Yy Mepiojax 1 rojJlOBHUX miarpymnax. ['igpokcuau.
3aJIe’KHICTh XapakTepy AUCOLalli TAPOKCUIIB Bl YMOBHOTO pajiyca 1 3apsiiy HOHIB
eqeMeHTIiB Ha npukianax eneMeHtiB III mepioay 1 romouux miarpyn II-III, V-VII
rpyn. 3MmiHa CTIAKOCTI CTYIEHIB OKHCHEHHS AaTOMIB €JIEMEHTIB y TOJOBHHUX
niarpynax. OKHCHI BJIACTUBOCTI CHOIYK, IO MICTATh aTOMU €JIEMEHTIB Yy BHILMX
CTYIIEHSX OKHCHEHHSI.

[TopiBHSTPHA XapaKTEPUCTUKA BIACTUBOCTEH €JIEMEHTIB TOJIOBHUX Ta MOOIYHUX
niarpyn  nepiognuHoi cucteMu. OCOOJTMBOCTI €IEKTPOHHUX CTPYKTYp aTOMIB
enemeHTiB d- 1 f-pomun. [TonoKeHHS IMX EJNEMEHTIB y MEPiOJUYHINA CHCTEMI.
JlanTaHOiNHE 1 AKTUHOTHE CTUCHEHHS. 3MiHA PaJyCiB 13 301IBIIICHHSIM TOPSIKOBOTO
HOMEpa eJIeMEHTa NOOIYHMX MIATrpyn. BiAMIHHICTE Yy TOJOBHMX 1 MOOIYHHX
MIACPYNax XapakTepy 3MIH BJIACTUBOCTEM €JIEMEHTIB 1 iX CHOJYK 13 301IbIICHHSIM
3apsAiB sanep aroMmiB. Pi3HOMaHITHICTH CTYINEHIB OKHUCHEHHSI aTOMIB €JIEMEHTIB Yy
NoOIYHUX MIATPYyNax. 3MaTHICTb €JIEMEHTIB IO KOMIUIEKCOYTBOPEHHS.

4.3. OPTAHIYHA XIMIA BYTJIEBOJHIB. OCHOBHU CTEPEOXIMII

[Ipenmet opraniyHoi Ximii. PO3BUTOK T€OpPETUYHUX YSIBJICHb B OpraHiuHIN XiMii.
Oco06JMBOCTI OpraHIYHUX CIIOJIYK 1 IPUYMHHU BUJLIEHHS criofiyk KapOoHy B okpeMy
XIMIYHY HayKy. 3B’SI30K OpraHi4HOi XiMii 3 NPUPOAHMYMMHU Haykamu. Jlxepena



CHUPOBUHHU OpraHiyHuX crnoiyk. CTpyKTypHa Teopis XiMIUHOI OyIOBH OpraHIdYHHX
cnonyk Ta ponb mpaub O. bytnepoBa, A.Kekyne, A.Kymepa B ii cTBOpeHHI.
[Tosicnenns siBuIa i3oMepii. 3HaYeHHs Teopil XiMIYHOT OyJOBH OPraHIYHHUX CIIOIYK
HaiiBaxxnuBimi koM XiMiKiB-OpPTaHIKIB Ta HaBUAATHINI BYEHI XIMIKH-OPTaHIKH
XIX — XXI cronmitts, iX BHECOK y PO3BUTOK OpPTraHivyHOI XiMii.

[Tpupona Ta THUMM XiMIYHUX 3B’s3KiB y crnosykax KapOony. OcHoBHMil Ta
30y/mkeHuit ctanu aroma KapOoHy 1 Tumnu ribpuauzaiii Moro aToMHUX opOiTaiei
(sp®-, sp?-, sp-riopumusanii). IloHATTS PO O~ Ta 7-3B’A3KH, XapaKTEPHUCTHKA
KOBaJCHTHUX 3B’s3kiB atoma KapOoHy (mOBXXHMHA, €HEpPris, HampsSMIICHICTb,
HOJISIPHICTH, Moisipu3aiisi). ExextponeratuBHicTh atroma KapOoHy, mo  BHABISAE
pizHuit THn ribpuguzanii. CtymeHi okucHeHHs atoma KapOony B Moiekymax
OpTraHiuYHUX CIIOIYK Ta IXHS 3aJICKHICTh BiJl €EKTPOHHOTO OTOYCHHS.

Knacudikaiis opraniuHux crnojiyk. Anukiiudi (amidatudni abo HEUMKIIIYHI),
KapOOLMKIIYHI (QIILHUKIIYHI 1 apOMAaTH4Hl) CHOAYKH. [IOHATTS mpo romosiorivxi
pSAIU BYIJIEBOJIHIB. 3arajibHi ()OpPMYJIM TOMOJIOTIYHUX PSJIB BYTJeBOAHIB. [IoHSTTS
PO KJIAacH OpraHiyHuX cnoiiyk. Crapiia XxapakTepuCTHUHA TPpyIa, XapaKTepUCTUUHA
rpyna. 3aranbHi (QopMynM KiaciB opraHiyHuUX crnoiyk. [loHsATTS mpo momi- Ta
rerepoyHKIIOHATBHI OpraHiyHi crnoiayku. [lOHATTS Tpo TNEepBUHHY, BTOPUHHY,
TpeTUHHY Oy/10BY QYHKIIIOHATBLHUX MOX1JHUX BYTJIEBO/IHIB.

Homenknatypa OpraHiyHMX CHOJYyK. [CTOpUYHI MIAXOAUM JO CTAHOBJIECHHS
HOMEHKJIaTypyd 1 TEpPMIHOJIOTIT B rajy3l OpraHiyHoi Ximii. TuUIM HOMEHKJIATyp
OpraHiyHMX CIOJYyK: TpuBiadbHa (icTOpUYHA), palllOHAIbHA, PaJUKAILHO-
dyHKkIioHansHa, cucrematnyHa, HoMeHnkinatypa lUPAC. CygacHa ykpaiHcbka TepMi-
HOJIOTISI Ta HOMEHKJIATypa OpraHiyHUX CHoyK. OCHOBHI MOHSTTS CHUCTEMATHYHOT
HOMEHKJIATYpU OpPTaHIYHMX CIIOJYK: pOJOHAYadbHa CTPYKTypa, XapaKTepUCTHUHA
rpymna, cTapiia XapaKTepUCTHYHA Tpyma, 3aMiCHUK, JIoKaHT. CydacHi NPUHIHUIIN
HOMEHKJIaTypU OpPraHIYHUX CIIOJIYK: 3aMIIIEHHsI, HAWMEHIIINX JIOKAHTIB, ajl(aBITHOTO
MOPSJIKY TP TIEPEITIKY 3aMICHUKIB Y TIpediKci.

[3omepis. CtpykrypHa ctatudna i3omepis. [loHATTS mpo OynoBY opraHidYHUX
CIOJIYK, 10 BHU3HAYAETHCS €EIHICTIO TPHOX CKIIQJIOBUX: XIMIYHOIO, MPOCTOPOBOIO,
CJIEKTPOHHOIO0 Oy710BO0. [OHSATTS MPO KOHCTHUTYIIIO OpPraHivyHUX Croiyk. [ToHSTTS
npo sBuiie i3oMmepii. CTpyKTypHa cTaTUYHa 130Mepisi BYTJIEBOIHIB.

[cTopiss cTaHOBJIEHHS CTepeoxiMii: BIIKpUTTA GpaHIly3pkuM (izukom E.
MantocoM MIOCKOMOMSPU30BAHOTO CBITHA; (paHiy3bkuM BueHuM JK. bio sBuiia
ONTHYHOTrO oOepTaHHs; (paHIy3bkuM Mikpobiogorom 1 ximikom JI. Ilactepom
AQHTUIIOIB HATPi aMOHIEBUX COJIeH BUHHUX KHCJIOT;, TOJUIAHACHKUM XiMikoM .
Bautr Toddom 1 ¢panuysskum ximikom K. Jle benem enantiomepii  aiis
tTeTpaeapuyHoro aroma KapOony; nependauenus 1. Baut ['obdom icHyBaHHS yuc-,
mpanc-130MepiB AJIKEHIB, CTEpeoi3oMepii alieHiB; BBEACHHS B XIMIUHY JITEpaTypy
jgopaoM KenbBIHOM TepMiHY «XIpaJlbHUI» Ta PO3BUTOK MOHSTTS «XIPAJIbHICTH
K. Micnoy, P.Kanom, K.Iaromsmom 1 B.IIpenorom; ctBopenuss A. baiiepom
KOHIEMII Hampyr y UUKIYHUX cuctemax; Biakpurtsa [I. Bampaenom sBuiia
obepranHs KoH(Irypamii B peakiisx OIMOJEKYISIPHOTO 3aMillleHHs; TilmoTe3a
HiMenpkux XiMikiB I'. 3akce 1 E. Mopa npo HemoumHHy 0y10BY HUKITYHUX CUCTEM;
BUKOPHUCTAHHA pPEHIeHOCTPYKTypHOro anamizy [. biiByrom st BHU3HaueHHS
abCoMOTHOT KOH(]Irypauii ONTUYHO aKkTUBHUX cnoiyk. HoOemiBchki maypeatu B



ramy3i crepeoximii: P. Bymsopn (CHIA) «3a BugaTHMii BHECOK B MHCTEITBO
OpraHIYHOTO CHHTE3Y», a caMe 3a cTepeoHamnpsmieHuii cunres; J[. bapron (Benuka
Bbputanis) 1 O. Xaccenr (Hopseris) «3a BHECOK B PO3BUTOK KOH(pOpMAIHOT
KOHIIENIIi1 Ta 11 BUKopucTaHHA B Ximii»; B. Ilpenor (IIBeiinapist) «3a mocmiKeHHs B
rary3i cTepeoximii opraHiyHux MoJiekyn 1 peakuiiiy; /. Kondopa (Benuka bpuranis)
«3a JochipkeHHs crepeoximii peakmii (epmeHTaTHMBHOTO KaTamizy»; Y. Hoyms
(CILIA), P. Hoitopt (Anonis), b. [MHapmnecc (CIIA) «3a gocimigxeHHS B
dbapMalleBTUYHIA MPOMUCIOBOCTI — CTBOPEHHS XipaJlbHUX KaTalli3aTOpiB OKHCHO-
BIJIHOBHUX PEAKITI».

[Tonsarrs npo koHdopmariii. Kondopmariii ankaniB: 3aTiHEHi, 3aTOPMOKEHI.
[ToHATTS Mpo TOpPCIMHUN KYT. 3alekKHICTh MOTEHIIAIbHOI eHeprii KOH(OPMEpPIB BiJl
TopciiiHoro Kyta. ITOpiBHSHHS €HEprii 3aTiHEHUX 1 3aTOPMOXKEHUX KOHQopMarliii.
Kondopmepu. Homenknarypa |IUPAC koHdpopMmepiB: cuHIEpUIDIaHApHUN (SP),
aHTHIICPUILUIAHAPHUHA (ap), + CUHKIIHAIBHUNA (+Sc), — CHHKIIHAIBHUH (-Sc), +
AHTHKTIHATGHUN (+ac), — aHTUKIHATBHANA (—ac). CTIAKICTh IHMKITIYHUX CHCTEM.
Mani, 3BuuaiiHi, cepeani, Makpouukiau. Hanpyru baitepa (kytoBa); IliTiepa
(TopciiiHa); Ban nep Baanbca; Hanpyra, 1110 oB’si3aHa 31 3MIHOIO JIOBJKUHM 3B’ SI3KIB.
Kondopmanii nuknoankaniB. Kondopmaiiisi ukiorekcany: BaHHa, Kpicio, iHBEpCIs
[UKJIOTEKCAaHOBOTO KIJbLISI; MOHATTS Mpo akcianabHl 1 ekBaropianbHi C—H 3B’s3kwm.
Koudopmariii MoHO- 1 au3aMilieHHUX LUKIOreKcaHiB. KoOHJEeHCOBaHI CHUCTEMH:
CHUCTEMHU 13 MaJuX IUKJIiB. MiCTKOBI cUCTeMU: HOPOOpHaH, MiHaH. Jlekaninu: mpawc-
1 yuc-nexaninu. Ileprinpodenantpen. KapkacHi cTykTypu: npu3MaH, TeTpaeapad,
KyOaH, TBiCTaH, anamanTad. CriipaHu.

['eomerpuyna i3omepis. CTpyKTypa ajakeHiB 1 MpUPOJA yuc-, mpauHc-130Mepii.
Bukopucranas npedikciB yuc-, mpanc- misl aaKeHIB, cuM-, aHmu- IS OKCHUMIB
anmpaerigiB i keroHiB. Crepeonmeckpunrtopu Z- i E- y Hazax ankeniB 3a |UPAC.
CrapmmHcTBO 3amicHUKIB 3a cuctemoro Kana—Inronspa—IlIpenora. Ilonarrs mpo
nurpad. BzaemonepeTBopeHHs FeOMETPUYHUX 130MEPIB.

OnTuyna 13omepis. [lousatrs npo acumerpuunuii atom KapOony. [loHsATTS mipo
ONTUYHY aKTUBHICTh OpraHiyHuX crnodyk. [loHarTa npo xipanbHuil atom KapOony,
XipaJlbHy MOJIeKyly. EneMeHTH cumeTpii: BiCh CUMETPIi, TUIONIMHA CUMETPii, LIEHTP
CUMETpIi, J3epKaJbHO-MOBOPOTHI oci cuMerpii. [loHATTS 1npo eHaHTIOMEpH,
niactepeomepu, mezo-hopmy, mpeo-popmy, epumpo-bhopmy, paremar, pareMidHy
cymimt. [Tonstts po BigHOCHY KoH(pirypairito (D-, L-cTtepeoximiuni psau, moOymoBa
npoekiiit dimepa). [lonsaTrs npo adcomoTHy KoHbIrypamito (R-, S-crepeoximivni
psau, modymoBa mpoekiivt dimepa). [lpunmun npioputetHocti Kana—IHromnpma—
[Tpenora. Ctepeoneckpuntopu R- i S-y HazBax npoctopoBux i3omepin 3a [UPAC.

B3aemHuii BIJIMB aTOMIB y MOJIEKyJaX OpraHiyHMX cCHOJyK. [IoHATTS mpo
IHAYKIIAHUNA Ta Me3oMmepHuil (edekT Kou’roramii) edextu. [HaykuiiHi edextu
enexktpoHogoHopHux (‘1) Ta enekrponoakuentopHux (1) 3amicHukiB. Brums
IHAYKIIAHUX e(EeKTIB Ha Mepepo3Noiia €JIeKTPOHHOI TYyCTMHM B alUKIIYHUX 1
apOMaTUYHUX MOJIEKYJIaX OPTaHIYHUX CHOJIyK. BIiuB 1HAYKIIHHUX e(eKTIB Ha
KHCJIOTHO-OCHOBHI BJIACTUBOCTI OPraHIYHUX CHOJYK. BIiuB 1HAYKIIMHUX €deKTIB Ha
BU3HAUCHHSI PEaKIIMHUX IIEHTPIB y MOJEKYJaxX OpraHidyHUX CIOJyK. Me3oMepHi
edextu edextu enekrporogonopuux ("M(o, 7); "M(p, 7); "M(x, m);) Ta €ICKTPOHO-
akuenTopHux ("M (7, 7)) 3amicHuKiB. BruinB Me3omepHux e(eKTiB Ha Mepepo3noaii



CJICKTPOHHO1 TYCTUHH B alUKJIIYHUX 1 aDOMAaTHYHUX MOJIEKYJIaX OPTaHIYHUX CIOJYK.
B me3oMepHUX e(heKTiB Ha KUCIOTHO-OCHOBHI BJIACTUBOCTI OPTraHIYHUX CHOJYK.
BrmnuB me3oMepHUX e(eKTiB Ha BU3HAYCHHS PEAKI[IHUX LEHTPIB Y MOJEKYJax
opra"iuHux cnoiyk. CHiBBITHOLIEHHS IHIYKIIIHOTO 1 ME30MEpPHOro e(eKTy B
MOJIEKYJIaX OpTraHIYHUX CIONYyK. Y3ToJDKeHa Ta HEY3rO/DKeHa [isi EeJIeKTPOHHHUX
eeKTiB.

IaTepmeniatu B opra”iuHiid ximii. [IoHATTS mpo BUIBHI pagukanmu, KapOo-
KaTioHH, KapOoaHIOHM Ta eNeKTpoduIbHI 1 HykjiIeopuibHI peareHTH. CrocoOu
pO3pUBY  3B’SI3KIB Y  MOJIEKYJIaX  OpraHi4HMX  CIOJIYK:  TeTepOJITUYHHIM,
romoniTuuauii. KapOokarionu. YTBopeHHs: kapOokaTioniB. Tun riOpuausaiii aroma
Kapbony 3 mno3uTMBHUM 3apsjgoM B KapOokarioHl. CTikicTh KapOOKaTiOHIB.
AJIKUIBHI, aiabHI, apuibHI KapOOKaTIOHM Ta iX KpuTepii ctiiikocti. KapboaHioHwu.
Opnepxanna kapOoanioHiB. Tun riopuansanii aroma KapOooHy 3 HEraTUBHUM 3aps]I0M
B KapOoaHioHi. CTiiiKicTh KapOOaHIOHIB. AJIKUIbHI, aJllJIbHI, apUIbHI KApOOaHIOHU Ta
ix KkpuTepii cTilikocTi. [opiBHAHHAS CTiliKOCTI KapOOaHioOHIB pi3HOI Oymosu: Sp3-, Sp?-
Sp-riOpuan3oBanux. CTIMKICTh apoOMaTUYHMX KapOoaHioHiB. Panukanu. o- ta 7-
panukanu. OpnepxaHHsS pagukaiiB. TepMoauHaMiuHa Ta KIHETUYHA CTIHKICTh
paIuKaiiB pisHoi 6ynosu. Kap6enu. MoH-paykany: KaTioH-, aHiOH-PaIHKaIIH.

[IoHATTS NpO MEXaHI3MU OpPraHIYHUX peakUiid. 3arajbHa XapaKTepUCTUKA
peakiiii opraniunux cnonyk. Knacudikariis peakiiiii 3a HarpsiMKoM: nipueaHaHHs (A -
peakiii), BimmieruienHs (E-peakiii), 3amimenns (S-peakiiii), meperpymnyBaHHs; 3a
TUTIOM PO3PUBY XIMIYHUX 3B’S3KIB: TOMOJIITUYHI, TereponitThuuHi. KiHeTnuHa
KJacudikaliis OpraHiyHUX peakiliii: MOJICKYJISPHICTh 1 TOPSJIOK PEaKlii.

CydacHi Teopli KHCJIOT 1 OCHOB B OpraHiyHiii Ximii. IcTopuuHi migxomu g0
kiacudikaili OpraHiyHUX CHOJYK Ha KUCJIOTH 1 OocHOBU. CydwacHi Teopii KHCIOT 1
ocHOB: Appeniyca — OctBanbna, bpencrena — Jloypi, Jlstoica, Ilipcona (OKMKO).
Teopiss OcTBasibia — ApeHiyca — Teopis EJEKTPOJITHYHOI aucoriainii. Teopis
bpenctrena — Jloypi — npotonituuHa teopis. [IOHSITTS Opo TUMHU OpPraHiYHUX KUCIOT
(OH-, SH- NH-, CH-, CX-kucnotu). I[lopiBHSHHS KHCIOTHHUX BJIACTHBOCTCH
OpraHiYHUX CHOJIYK pi3HOi OyJ10BU B cBITi1 Teopii bpencrena — Jloypi. IloHsaTTS 1ipo
TUIIA OPTaHIYHUX OCHOB (aMOHI€BI, CylIb(OHI€BI, OKCOHi€B1). [IOpIBHAHHS OCHOBHUX
BJIACTUBOCTEHN OpraHIYHUX CIOIYK pi3HOI OyJ0BU B CBITII Teopii bpencrena — Jloypi.
Teopis JIstoica — enexkrponna teopis. [Ipunmun XKXMKO Ilipcona: sxopctka 1 M’sika
KHCJIOTA; ’KOPCTKA 1 M’sIKa OCHOBA.

Ankann. XiMIYHUNA CKJIaJ, 3arajibHa (hopMysa Ta TOMOJIOTIYHUN PSIT aTKaHiB.
[lonsTTss TIpO TEpBWHHI, BTOPUHHI, TPETWHHI Ta 4YeTBepTUHHI atomu KapOony.
HomeHnknarypa ankaHiB: TpuBianbHa, paiioHanpHa, cuctemarnuna (IUPAC).
ATNKITBHI 3aMICHMKM Ta iX Ha3BU. [30Mepis ankaHiB: CTpykKTypHa (i3oMepis
KapOOHOBOTO CKeJeTy), mpocTopoBa (koHdopmalliitHa, KoH(pIrypariiiHa) 3omepis.
Bukopucranns mpoekiuiii HpiomeHa s 300pakKeHHS MPOCTOPOBUX 130MEPIB.
MeTtonu cuHTE3y ajikaHiB: MTPOMHUCIOBI — 3 HA()TH 1 TPUPOAHOTO Ta3y, TiAPYyBaHHSA
ByTruus — metof bepriyca, okcocunre3 — meroa Pimepa — Tpormiia, cyxa neperoHka
BYT'UJUIS, CHaHINB, AepeBUHU, Topdy; JadopaTopHi — 0Oe3 3MiHM KapOOHOBOIO
CKEJICTY: BIIHOBJICHHS aJIKIJITaJOreHiIiB ['1IporeHoM y MOMEHT BUIJIEHHS, T1pOJIi3
METaJI00PraHiuHUX CIOJYK, TIPYBAHHS HEHACUYEHUX BYTJIEBOJHIB; METOJIU CUHTE3Y
aJIKaHIB 13 30UIBIIEHHAM KapOOHOBOTO CKeneTy: peakimis Bropma, peakiisi Konbbe



(emekTpomi3 coyied KapOOHOBHX KHCJIOT), CHHTE3 QJKaHIB 13 3MEHIICHHSIM
KapOOHOBOTO CKeJleTy: NeKapOOKCHIIIOBAHHS COJIeH KapOOHOBHUX KHCIOT (CHUHTE3
Jtoma). @i3u4HI BIACTUBOCTI aJIKaHiB. ATpEraTHUi CTaH allkaHiB, 3aKOHOMIPHOCTI B
3MiHI TEMIEpaTyp KUIIHHA 1 TUIABJICHHS, a TAKOX T'YCTUHHU B MEXaX TOMOJIOTTYHOTO
pany. Enexrponna OynoBa HacMueHuX ByIieBoaHiB. Terpaeapuuna abo Sp3-ri6puau-
3amis atoma Kap6ony. Enepris, 1oBxuHA, MOJISPHICTH 1 3AATHICTH A0 MOJSpHU3aIii o-
C-C 1 C-H 3p’s3kiB y moJekyinax ankaHiB. [lo3utuBHuil iHmykuiiHuil edext (+I)
NKUJIBHUX 3aMICHUKIB B ajKaHaxX Ta HOTO BIUIMB Ha aKTHBHICTH aToMiB [iiporeHy
01151 MepBUHHUX, BTOPUHHUX 1 TpeTUHHHMX aTtoMmiB KapOony. IIpoctopoBa OymoBa
MOJIEKy] MeTaHy, eTaHy, HpoNaHy, OyTaHy Ta iHIIMX alKaHiB. IX KyJleCTpUKHEBI
Mozeni. XiMIuHI BJIaCTUBOCTI ajkaHiB.Peakiiii pajiukaibsHOro 3amimieHHs. MexaHi3m
peakiiiii Sg. IlopiBHAHHS CTIMKOCTI NMEPBUHHUX, BTOPUHHMX, TPETUHHUX AJKIJIBHUX
paaukainiB. ['anorenyBanHs. MexaHi3M peakiiiii Sg (Ha MPHUKIAl PeaKIlii XJopyBaHHS
Metany). llIBuakocTi peakuiid (ropyBaHHs, XJIOpyBaHHs, OpoMyBaHHs. HecenexkTus-
HICTh JIAHLIOTOBUX PaJUKaIbHUX PEaKIlii, OpI€HTAIlls 3aMIIICHHS MiJ] Yac TaJoreHy-
BanHs. CynbdoxnopyBanHs. Mexanizm peakiii Sg. BukopucranHs aikiiacyibgo-
XJOPUAIB Uil BHPOOHMIITBA CHHTETUYHUX MHUHHUX 3aco0iB. HiTpyBaHHs.
Pinkodasne HiTpyBanHs 3a KoHnoBanoBuMm, mnapoda3He HITpyBaHHS, MeEXaHI3M
peakuii. OkuCHEHHs. BITHOIIEHHS ankaHIB [0 PO3YMHY Kalllii MepMaHraHary.
OKHMCHEHHS alKaHiB J10 KuciaoT 3 po3puBoM C-C 3B’s3kiB (70OyBaHHS OITOBOI
KUCIIOTH 13 OyTaHy, CHHTETHYHHUX BHUIIUX KapOOHOBUX KHUCIOT 13 HA(pTOBUX
dpaxuiit). loOyBanus popmansaeriny i3 Mmerany. ['opinHs. OkTaHOBI yucia. AHTH-
netonaropu. TerpaerunmuiromOym. Peakiii BimmieruieHHs. JlerigpyBaHHS ajKaHIB.
Peakii posmenienns. KpekiHr: TepMidHMM 1 KaTATITUYHUHN, MIPOJII3 Ta iX 3HAYCHHS.
[3omepu3artis  w-ankaHiB B 130ankaHd. OkpeMi TMPEACTaBHUKA HACHYCHUX
BYTJIEBOJHIB, iX NOOYBaHHS Ta NMPaKTUYHE 3aCTOCYBaHHA. AHTPONOIEHHI JiKepela
HAJXO/DKCHHS aJIKaHiB B HABKOJIMIIHE CEPEIOBHUIIE Ta IX TOKCHYHICTb.

Ankenu. 3aranbHa (opmyna. ['oMOJOriYHUMA psii €TeHYy 1 WOro reHeTUYHHI
3B’S130K 3 TOMOJIOTIYHMM psiAOM ankaHiB. HomeHknaTypa ankeHiB: TpuBiaibHa,
pamionansHa, cuctemarnuHa (IUPAC). [3omepis  ankeHiB:  CTPYKTypHa
(posranmyxeHHsT KapOOHOBOTO CKeJIeTy 1 poO3TallyBaHHS TMOABIMHOTIO 3B’S3KY),
npocropoBa (yuc- 1 mpanc- ta Z-, E-). I[lpunnun crapmmuctea (Kana — Inronsaa —
[Ipenora). BigMiHHICTP y BIACTUBOCTAX TEOMETPHUYHUX 130MepiB. Meroau
noOyBaHHS ankeHiB. Peakiii BIAIIEIUICHHS: JAETIAPYBaHHS aJIKaHIB, JETiIpo-
raJIOTeHYBaHHS TaJOTEHOANKAHIB, JETiapaTailis CIHPTIB, JCTiIPOTaTOTCHYBaHHS
BIIIMHAIBHUX  JIUTAJOTeHOANKaHIB. [ilpyBaHHA  aleTUICHOBUX  BYIJICBOJIHIB,
noOyBaHHS yuc- 1 mpawuc- alKeHiB. BuniieHHs 3 OpOAYKTIB KpekiHry HadTu Ta
npupoAaHoro ra3y. di3uyHi BIACTUBOCTI aKeHIB. 3aKOHOMIPHOCTI B 3MiHI TeMIie-
paTyp KWIIHHS 1 IJIABJIEHHSA, TYCTUH B MeXaxX TOMOJIOTIYHOTO psIy aJjKEHIB.
EnextponHa OymoBa ankeHiB. TpuroHansHa Sp?-ribpuamsanis atoma KapGony.
CxeMa o- 1 T-3B’SI3KiB, BaJEHTHI KyTH B MOJIEKYyJaX €TEHy, MpONEeHYy, OyTEeHIB.
KynectpuxneBi Mozeni ankeHiB. Po3mojil eleKTpOHHOI T'YCTHHM Ta 3JaTHICTH [0
nojspu3aiii 7m-3B’s3KiB. EHepris 1 J0BXMHA TMOJBIMHOTO 3B’S3KYy B €TEHI.
EnexTpoHeratupHicth atomMa KapOoHy B Sp-ribpuam3oBaHoMy cTaHi. XimiuHi
BJIACTUBOCTI ajikeHiB. Peakiii npuennanns. EnexkrpodinbpHe npueHaHHs 10 alKEHIB,
JTBOCTaAINHUN MexaHi3M peakiid Ag (n- 1 6-komriekcn). ['iagpyBanns ankeniB. Kara-



Ji3aTopu riapyBaHHS. ['ajmoreHyBaHHs ankeHiB. [igporanorenyBanHs. I[Ipasuiio
MapkoBHHKOBA (PO3TJISIT CTATHYHOTO Ta quHaMIvHOTO edekTiB). [IpaBuno Baruepa —
3aiflieBa 1 TMOSICHEHHS WOro Ha OCHOBI AuHaMiyHOTO edexty. Ilpuennanns
TaJIOTEHOBOJIHIB JI0 TPONEHY B MPUCYTHOCTI TMEPOKCHIB (MEPOKCUAHMNA €eKT
Kapama, Agr - mexanizm) 1 10 3,3,3-tpudayoponponeny. [iapaTarisi, katamiTH4HE
ankimoBaHHs ankeHiB. OkcocuHTe3 1 Horo karani3. Peakuii 3amimenns. XmopyBaHHS
aJIKeHIB MPU BUCOKIN TeMIiepatypi, Sg-MexaHi3Mm. [loOyBanHsa aninxiaopuay. Peakmii
noiimMepu3ariii. Jlaniroroa noximMepusartis, craaii mpoiecy. Oaep>kaHHs MOJIiMepiB
pauKaIbHOIO, KaTIOHHOIO Ta aHIOHHOW mnoJiMepu3zaiiero. CrepeocnenndiyHi
katam3aropu Llurnepa — Harra. Tlominpornisien (i30TaKTUYHHUM, CUHIIOTAKTHYHUH,
ataktuyHuil). [Ipukinanu nmomaiMepiB Ta ix 3actocyBaHHs. J0OyBaHHS BUCOKOOKTaHO-
Boro nanuBa. Peakiii okucHeHHs. OkucHeHHs 0e3 po3puBy C-C 3B’SI3KiB: peaxiis
Barnepa, n1oOyBaHHSA €MOKCUCHOJYK 1 BUKOPHCTaHHS iX JJIsi JOOYBAaHHS IJIIKOJIB,
KAaTaJIITMYHE OKUCHEHHS €TEeHY B OLTOBUM albJETl] Ha MajlaJleBOMY KaTali3aTopi,
N00YBaHHS AKPUJIOHITPWIIY OKHCHIOBAJIBHHUM aMOHOJII30M TMpomijaeHy. OKUCHEHHS
ankeHiB 3 po3puBoM C-C 3B’sI3KIB: 030HYBaHHS, OKUCHEHHS! CHJIbHUMU OKUCHUKAMHU.
3HayeHHs peakiii OKHCHEHHS [Jii BCTaHOBJEHHA OyAoBU ajkeHiB. Peaxiii
130Mepu3arii. SKicH1 peakuli Ha MOABIMHUN 3B’s130K. OKpeMi NpeICTABHUKU €TEHIB,
ix m0OyBaHHS Ta MPAKTUYHE 3aCTOCYBAHHS JIJISl POMUCIOBOTO CHHTE3Y OpPraHIuYHUX
pedyoBUH. 3a0pyAHEHHS HABKOJMIITHBOTO CEPEIOBUIIA ATTKEHAMHU.

Anxanienu. Kayuyku. 3aransHa dopmyina, kinacudikailisi, HOMEHKIATypa, 130Me-
piga. JlieHn 3 KOH’IOTOBaHOIO CHCTEMOIO IOABIMHMX 3B’SI3KIB. MeETOau CHHTE3Y
KOH toroBaHux JieHiB. [JloOyBanns Oyta-1,3-mieny 13 OytaHy, OyTaH-OyTeHOBOi
dpakuii KpekiHr-rasziB Ta 3 eTtwioBoro crnupty (meron JleGenesa). JloOyBaHHs
13ompeny (2-metunbyta-1,3-nieny) 13 2-meTunOyrany (3 meHTaHOBOI dpakilii HaQTH).
®i3UyHI BIACTUBOCTI KOH IOTOBAaHWX di€HIB. EmekTponHa OymoBa OyTta-1,3-mieHy.
CxeMu 6- 1 m- 3B’s3KIB HOro Mousekyiu. Ilepepo3noain eneKTpOHHOI T'YCTHHU B
cucteMl 7-3B’43kiB. Henonspuuii me3zomepuuit (M) edekt (m,m-KoH rorarii),
ME30MEpPHI CTPYKTypH, Me3odopmMmyna. 3aMiCHUKH, M0 COPUYUHSIOTH MO3UTUBHUN
(+tM) wmesoMepHuit edekt. XiMiuHI BIACTUBOCTI KOH IOrOBaHUX [i€HiB. Peakiii
npueaHanas (Ag) B 1,2- ta 1,4-monoxenns. [loHATTS mpo iHTepMemiaT amiiabHOI
OpupoAr — aiulbHUM KkapOokarioH. ['iIpyBaHHS, TaJlOT€HyBaHHs, TCiApora-
jgorenyBaHHa Oyta-1,3-mieny. KiHeTnuHuid 1 TEPMOJAMHAMIYHHA  KOHTPOJIb,
eHepreTuyHa jJiarpama OpomyBanHs Oyta-1,3-nmieny. JlienoBuii cunte3 Jlinbca — Ajb-
nepa. [lomimepu3saiisi Ta KomoJsiiMepu3allisi KOH IOTOBaHMX Ji€HiB. Harypanbawmii
kayuyk (HK), iforo noOyBaunns, 6ynoBa. Jlokas 6yILOBI/I HK 3a o3ono0m130M [Mappieca,
pocTopoBa Oy0Ba HATYPAIBHOTO KaydyKa 1 ryranepdi. CHHTETHYHI KayqyKu: CKb,
CKJ, CKI, CKH, CKC, xnopomnpeHoBuii. 3aCTOCYBaHHS HATypajibHOTO 1 CHHTE-
TUYHUX KayudykiB. Bynkanizamiss kayuykiB. ['yma. EOowniT. I30ompeHoBa naHka B
OPUPOAHUX CIIONyKaxX: TepHeHaxX, BiTamiHax, crepoimax. JlieHOBI BYIJIEBOJHI Ta
OXOpOHA HaBKOJUIIHBOTO CEPETOBHIIA.

Ankinu. 3aranpHa dopmysa. ['oMONOriYHUN psii alleTUIIEHOBUX BYTJICBOJHIB 1
HOro TEeHeTHMYHMH 3B’S30K 3 TOMOJIOTIYHMMM pAJlaMUd  aJKeHIB Ta ajKaHIB.
Homenknatypa Ta i3oMepis ankiHiB. [IoHSATTS nmpo TepMiHaIbHI ajdkiHU. MeTtoau
no0yBaHHA ankiHiB. [IpoMucioBi: 10OyBaHHS alleTHIICHY 3 KaJbIiH KapOidy, mipoii3
ankaHiB (MetaHy abo HadToBUX (pakiiit). JlabopaTopHi: AerimporaaoreHyBaHHS



BIIIMHAIBHUX  JUTAJIOTCHOMOXIHUX aJKaHIB Ta alKeHIB, JeTajJOTeHyBaHHS
TETParajoreHONOXIAHUX aJKaHIB, AJKUIIOBaHHS AaleTUJICHIAIB JIY>)KHHUX METaiB.
®i3uyHi BIACTHUBOCTI AIETHJIICHOBUX BYIJICBOJHIB. 3aleXHICTh TEMIEpaTypu
KUIIHHA aJKIHIB BIJ CTPYKTYpH Mojekyd. EnexTponHa OymoBa aleTHICHOBHUX
ByrieBoHiB. [liaronanbHa Sp-ribpuansariis atoma Kapoony. Cxema G- 1 T-3B’SI3KIB y
MOJIEKYJ alleTuiIeHy. Po3noii eneKTpOHHOI TYCTHHH TT-3B’SI3KIB Y MOJICKYJIl alleTH-
JeHy Ta iX 3JaTHICTh 0 mosisgpusallii. EHepris Ta HOBXKWMHA MOTPIHHOTO 3B’A3KY.
EnexrponeratuBnicts KapOony B Sp-ribGpuanzoBaHomy ctaHi. [IopiBHSHHS eHeprii,
JTOBXUHM 1 mossipHocTi 3B’s13KiB C-H B etaHi, eteHi 1 anetuieHl. KynecTprkHesi
MOJIEJl aiKiHIB. XIMIYHI BJIACTUBOCTI ajKiHIB. KHCIIOTHI BIACTHUBOCTI AaJIKIHIB:
no0yBaHHS aleTWICHIAIB MeTamiB, peakTuBy lommda. IlOpiBHSHSA KHCIOTHHUX
BJIACTUBOCTEH alleTWJICHy, €TeHy 1 eTaHy. Peakiii npuenHaHHS 0 aJKIHIB.
[TopiBHSIHHA peakUliHOI 3JaTHOCTI B PEAKLIAX eJNEeKTPO(PUILHOTO NpHETHAHHS
aIleTUJICHOBHX 1 €TEHOBUX BYIJIEBOAHIB. [IpreqHaHHsS MOMSIPHUX PEUOBUH 10 HECH-
METPUYHO 3aMIIlIEHUX TOMOJIOTIB aleTuieHy (rpaBwio MapkoBHuKoBa). Peakiii Ag:
rigpyBaHHs  ankiHiB. (CTepeoCeNeKTUBHICTh  peaklli  TiApyBaHHS  aJIKiHIB.
["amorenyBaHHs Ta TiIporajoreHyBaHHsA alikiHiB. Peakuii An: riaparanis aJKiHIB
(peakuiss KyuepoBa), ii mexani3m. IIpaBuno Enbrexoa. IlpueaHanHs cnupTiB
(moOyBaHHSI BIHIJIOBUX €TEpiB), KapOOHOBUX KHUCJIOT (CHHTE3 BIHIJAIETATY),
CUHUJIBHOI KUCJIOTH (I0OYBaHHS aKpHJIOHITpHILY). B3aeMomis TepMiHAILHUX alIKiHIB
3 KapOOHUTbHUMH CIOJyKaMu. Peakiiii OKMCHEHHS: YMOBH, OKHUCHUKH, MPOJYKTH
peakiii. Oniromepusailiisi ajaKiHIB: JUMEpHU3allis aleTWIeHy (BIHIJTAETUICH 1 CUHTE3
XJIOPOTIPEHY Ha WOTro OCHOBIi), IUKIOTpUMepu3ailis (OeH3eH), TeTpamepHu3allis
(uukiookrarerpaen). [lomimep amerwneHy — kapOiH. AIETUJIEH $SK CHPOBHMHA B
MPOMUCIIOBOCTI ~ OPraHiyHOTO  CHUHTE3y: J0OyBaHHS  OITOBOTO  aJlbJETIY,
TETPaxJIOpOETaHy, BIHIIXJIOPUIY, aKPUIIOHITPUITY, BIHIJIALETATy, BIHUIOBUX €TEPIB Ta
IHIIMX MOHOMEPIB JUIsl CUHTE3Y MOJIMEPIB 1 KayuyKiB. BUKOpUCTaHHS alleTUIIEHY B
aBTOr€HHOMY 3BAapIOBaHHI 1 pi3aHHI METaJIB.

[uxnoankanu. 3arajibHa Gopmysa, HOMEHKIaTypa. Tunu 13oMepii: CTpyKTypHa
(ximpkicTh aroMiB KapOony B 1mukii, OyaoBa OIYHUX JIQHIIOTIB, MOJIOKEHHS
3aMICHUKIB Yy IIMKJ1); NPOCTOpOBa (r€OMETpHYHA, ONTHYHA 1 KOH(OpMaIliiiHa).
Teopia HanpyxeHHs baliepa 1 koH(popmaliiiina Hanpyra B uukiax. Kondopmaniiina
130Mepiss MOHO3AMIIICHUX ITUKIIOTEKCaHIB (aKciadbHE 1 €KBAaTOpiaibHE TMOJOKCHHS
3amicHUKIB). CTpyKTypHa, T€OMETpUYHA, ONTHYHA 1 KOHQoOpMaIliifHa 130Mepis
JTU3aMIMIEHUX ITUKJIOreKcaHiB. MeTou CTBOPEHHS MaJIUX ITUKIIIB: ITUKITI3aIis o-, M-
JUTAIOTCHO3aMIIIICHNX ~ aJKaHIB  (BHYTPINIHbOMOJICKYJIAPHUNA  BapiaHT peakiii
Bropria). CunTe3 I'STH- 1 MIECTUWICHHUX ITUKIIIB; IMPOJi3 KaJbIIEBUX COJCH
JTUKApOOHOBHMX KHCJIOT 3 MOJAJIBIITUM BiJHOBJICHHSM OJICPKAHUX ITUKIIYHUX KETOHIB,
riIpyBaHHSA apOMATHUYHUX BYTJIEBOAHIB Psiy O€H3€HY, NEriApOLUKIII3allisl alKaHIB,
nieHoBuit cuHTe3 Jlinbca — Ausbaepa. EnektpoHHa OygoBa IIUKJIONPOIAHY
("OananoBu#t 3B’s130K"). XiMIUHI BJIACTHUBOCTI ITUKJIONponaHy. EinekTpoHHa OymoBa
HUKJIorekcany. XiMIUHI BJIACTUBOCTI LMKJIorekcany. [lopiBHSHHS BIacTUBOCTEH
UKJIONPOIaHy, HUKJIO0YTaHy, LHUKJIOMEHTaHy 1 IMKJIOTeKCaHy 3 BIACTUBOCTSIMU
aJKEHIB 1 aJKaHIB. BIJHOIICHHSA JO J1i BOIHIO, TaJOICHIB, TaJIOT€HOBOJHIB,
OKHUCHMKIB (Y M’SIKMX 1 )XOPCTKUX yYMOBax). BiacTUBOCTI cepeiHix 1 MaKpOIMKIIB.
3HaxoKeHHs 1uKiIonapadiniB y mpupoai. [lominukimiyHi Hacu4eHi BYTJIEBOMHI.



Homenkmatypa 1 Tunu OIMMKITIYHUX CHUCTEM: CIOJIYKH 3 130JIbOBAaHUMU ITHMKJIIAMH,
criipaHu, KOH/ICHCOBAaHI 1 MICTKOBI cucTeMu. Jlekaminu 1 iX mpoctopoBa OyaoBa.

[uknoankenu. Teprenu. [lpupoaHi MOHO- 1 TOMIIUKIIIYHI CUCTEMHU TEPIICHIB 1
CTEpOimiB: MeHTOoJ, OopHeos, Kamdopa, Xojectepoina. Piaki kpucramm. CraTesi
TOPMOHH.

[ToHsATTA PO ApOMATHYHICTH, AHTUAPOMATHYHICTh, HEAPOMATHYHICTh. [IOHATTS
PO apOMATHYHI BJIACTUBOCTI OEH3EHY Ta 1HIIMX OpraHiyHUX pedoBuH. Metoq MO:
OJIHOCJICKTPOHHI E€HEepreTuyHi piBHI, eHeprii 1 ckiag MO (meton XrOKKens).
JliamMarHiTHe Je3eKpaHyBaHHS apOMATHYHUX MPOTOHIB — IOJOBHA O3HAKa apoMaTHUy-
HocTi. IlpaBuno apomatuyHocti Xriokkens. [IOHATTS Tpo  apOMATUYHICTH,
aHTUAPOMATUYHICTh, HEAPOMATUYHICTb.

benzen Tta #oro romosoru. benzen. MonekynapHa dopmyna. CTpyKTypHi
dbopmynu Oenseny, 3ampomnoHoBaHi Kekyne, JlanenOyprom, [proapom, Tize.
Henoniku mux ¢opmyn. EnexktponHa OymoBa O€H3€Hy, CXE€MU G- 1 7-3B’S3KIB.
KBaHTOBOXIMIUHE OMUCaHHs OEH3EHY: METO]l BaJICHTHUX 3B’sI3KiB. T,m-KoH toraris B
MOJIEKYJIl O€H3EHY, BUIJISIL €IUHOI T-MOJEKYJSIpHOI OpOiTaji, eHepris KOH orarii.
XiMIYHI METOJIM CUHTE3y OCH3EHY: NIEeTIAPYBaHHS ITUKJIOATKAHIB, JET1APOUKIIZAIlis
aJIKaHiB, IUKJIOTpUMepH3alis anetuieny. [Ipupoani mkepena 1o0yBaHHS apoma-
TUYHUX BYIVIEBOJHIB. XiIMIYHI BJIAcCTUBOCTI O€H3€Hy. ApOMaTH4YHI BIIACTUBOCTI
OCH3eHy: 3/IaTHICTh JO peakiliii eneKTpoiIbHOTO 3aMilieHHs (Sg2-MeXaHi3M),
0COOJIMBI YMOBHM JJisi peakiliil MpueaHAHHS, CTIMKICTh MO MOii OKMCHHKIB. Peakiii
eNEKTPO(MUILHOTO  3aMIMIEHHS:  TrajJoreHyBaHHSA, HITPYBaHHA, CylbQyBaHHS,
JIKUTIOBAHHS, AalWIIOBaHHSA OeH3eHy. MexaHI3M eneKTpo(IIbHOTO 3aMillleHHS B
MOJIEKYJII O€H3eHYy B 3arajbHOMY BUIJISIl (Sg2): mpuUeTHAHHS EJIEKTPOQPLIHLHOTO
peareHTy, YTBOPEHHS T-KOMIUIEKCY, O-KOMIUIEKCY, BIUIMIEIJICHHS TMPOTOHY 1
BITHOBJICHHSI apOMAaTHYHOI CHUCTEMH. Me30MepHi CTpyKTypu, Me3ohopMmyna G-
KOMIUIEKCY. BiACyTHICTh peakiiiii Hykjaeo(pUIbHOrOo 3amillieHHs B O€H3eHl Ta ii
npuunHa. Peakiii npuenHannas (Ag-MeXaHi3M): TiIpyBaHHs, (YaCTKOBE TiApyBaHHS 32
bepuem), xyopyBaHHs Ha cBiTii. Peakiii, sIKi CyHmpOBOMKYIOTHCS AECTPYKIIIEIO
OCH3EHOBOTO SJIpa: TOPIHHS, OKICHEHHS O30HOM, KaTaTITUYHE OKHMCHEHHS B Maiei-
HOBUHM aHTiApui. ['OMOJOTIYHUN psii apOMAaTUYHUX BYTJEBOAHIB psiAy O€H3eHy, iX
3aranibHa dopmyna. Homenkmarypa MOHO-, 11~ 1 Tpu3aMillleHUX O€H3eHiB. [3o0Mepis
MOHO-, JM- 1 TPHU3aMIIIEHUX TOMOJIOTIB O€H3€Hy 3 OJHAaKOBUMHU 1 pPI3HUMHU
AIKITPHUMU 3aMiCHUKaMU. MeTou no0yBaHHS TOMOJIOTIB OeH3eHy: peakinis Bropia
— ®ittira (mobiyHI MPOAYKTH peakilii), aJKuUTIoBaHHS OeH3eHy 3a peakiriero Dpinens
— Kpadrca, ankimoroui peareHTH (aJKuIrajJoreHiay, CIUPTH 1 AJIKEHH), MEXaHI3M
peaxuii (Sg2). JloOyBaHHS apoMaTHYHUX BYTJIEBOAHIB Y MPOMUCIOBOCTI 13 BYTULIA 1
HadTu. Di3UYHI BJIACTUBOCTI apOMATUYHHX BYTJIEBOJHIB psAny OenzeHy. TomyeH:
enexktponHa OygoBa (+I, +M -edexTu), Me30MepHI CTPYKTypu 1 Me3zodopmyia
ToJlyeHy. BIUIMB METHJIBHOI I'pynu Ha peakuiiHy 3A4aTHICTh OEH3E€HOBOIO sapa i
BIUIMB sijipa OCH3E€HY Ha peakliiHy 3/1aTHICTb METWJIbHOI I'pynu. XIMIYHI BJIACTH-
BOCTI TostyeHy. [1o1iOHICTh BIACTUBOCTEM TOIYEHY Ta 1HIIUX TOMOJIOTIB OE€H3EHY 0
BJIACTUBOCTEH OeH3eHy 1 ayikaHiB. Peaxiiii enekTpodiIbHOrO 3aMillleHHs B apoma-
TUYHOMY SIJIp1 TOJYEHY: TaJIOT€HYBAaHHS, HITPYBaHHA, CyJb(yBaHHS, aJKUITIOBAHHS.
Peakuii pagukaibHOro 3aMimieHHss B OIYHOMY JIaHIFO31 ToOJyeHy. [1pyBaHHs
toyeHy. OKHCHEHHSI TOJIYEHy Ta IHIMUX ankutoeH3eHiB. JloOyBaHHS OEH30MHOI i



TtepedraneBoi kucioT. JlerigpyBaHHs eTWJIOEH3€HYy 1 J0OyBaHHS CTHPEHY.
[Tonictupen, 100yBaHHS, 3aCTOCYBaHHS.

[TpaBuiia opieHTalii s peakiii enekTpodUILHOTO 3aMillleHHS B sSAp1 OCH3EHY.
[TopymenHs: cuMeTpii eIEKTPOHHOI XMapyu OCH3EHOBOTO s/Ipa TPHU BBEICHHI B HHOTO
3aMICHHMKA. 3aMICHUKH MEpIIOr0 Ta JApyroro poay. IIOpiBHAHHA CHIIM BIUIUBY
IHAYKIIMHUX Ta Me3oMepHHX edektiB s 3amicHukiB [ Ta Il pomy. Cratuunwmii
niaxin. EnektpoHHa OynoBa MOHO3aMINIEHUX MOXIIHUX OCH3EHY 3 3aMICHUKaMH, SIK1
MalTh BUIBHY €JICKTPOHHY mapy (opmo-, napa-opieHTaHTH); ME30MEPHI CTPYKTYPH,
Me3oopmynu. OcoOJIMBICTH aTOMIB TajoreHy $K 3aMICHUKIB IEpUIOr0 poJy.
Enextponna 6ymoBa MOHO3aMIIIEHUX OCH3EHY 3 3aMiCHUKaMU JIPYroro poay (mema-
OpIEHTAHTH): ME30MEpHI CTPYKTypH, Me3zodopmyrna. IlopiBHAHHS peakiiitHOl
3aTHOCTI MOHO3aMIIEHUX OEH3eHy 3 3aMICHUKaMH NEepIIoro 1 JPyroro poay 3
peakiiiiHo 37aTHICTI0O OeH3eHy. JuHamiuHuil miaxia. Me3omMepH1 CTpYKTypH G-
KOMILJIEKCIB IIpU opmo-, Mema- 1 napa-3aminieHHi. OpieHTalis 3aMICHUKIB NEPIIOro
pony: opmo-, napa-3aMinieHHsi. OpieHTallisl 3aMICHHUKIB JAPYroro poay: Mmema-
3amineHHsa. OpieHTallis B AU3aMilIeHuX OC€H3eHax, BUSHAUCHHS MICIS TIEPEBAXKHOTO
HACTYITHOTO BBEACHHS €JIEKTPO(QUILHOTO peareHTa (Ha NpUKIaal opmo-, mema-,
napa-an3amilieHuX apeHiB 3 3aMICHHUKaMHM OJHOTO Ta PI3HMX POJIiB). Y3ro/KeHa 1
HEY3Tr0JIKEHA OpIEHTALIS.

bararosigepHi apoMaTHU4H1 CIOJYKH 3 KOHJIGHCOBAaHUMHM siipaMu OCH3EHY.
Ha¢ranen. [loBeneHHss pIBHOLIHHOCTI JABOX siaep OeH3eHy. [3omepis MoHO- 1
nu3aMmilieHnx HadTaleHiB, JpKepena J00yBaHHS Ha(bTaﬂeHy Enextponna 6yz[013a
ME30MEpHI CTPYKTYpH, TIOPAIKH 1 JIOBKMHU 3B’S3KIB, EHEPTris KOH IOraIlfii.
HepiBHOMIpHICTE PO3MONUTY €IEKTPOHHOI T'YyCTHHHM 1 HEPIBHOIIHHICTH TMOJOXEHB Y
HadraneHoBomy sapi. KBasiapomatwmuni BmactuBocTi  Hadrameny.  Peaxirii
3aMIIEHHS: OpIEHTAIlisl peakilid 3aMilleHHs] 1 MOSICHEHHs 1i Ha OCHOB1 CTIHKOCTI
KapOOHIEBUX MOHIB, $KI YTBOPIOIOTbCS Ha NPOMDKHIN cramii. HitpyBaHHs,
rajioreHyBaHHs, cyib(QyBaHHA. Peakiii npuegHanHs A0 HadTajeHy: TiApyBaHHS 1
rasorenyBaHHs. OKHCHEHHS HadTaleHy: 3 PO3LICTUICHHSM Ha(TaJIEHOBOTO Sapa
(moOyBanHs (TameBoro aHriApuay) 1 0e3 posmieryieHHd sapa  (100yBaHHS
Ha(TOXiHOHIB). biojoriune 3HayeHHs1 NMOXIAHUX |,4-HaAPTOXIHOHY (BITaMiHM TPYIHU
K). HaiiBaxxnuBiin noxigHi HadTaneny: MeTuiHadTaleHu, HaQpToiIu, HaQTHUIaMiHH,
raioreHoHadTasienn,  HadrameHcynbpokuciaoT, HadTiOHOBA  KHCIOTa,  IX
BJIACTUBOCTI B TOPIBHSHHI 3 BIACTUBOCTSIMU aHAJOTIYHUX TIOXITHUX OCH3EHY.
AntpanieH. EnektponHa OynoBa, HEpIBHOIIHHICTh TOJIOKEHh B HOTO MOJEKYI,
130Mepiss MOHO3aMIIIEHUX AaHTpaleHy. ApPOMATHYHUNA 1 HEHACUYEHUH XapakTep
aHTpAIICHY, MOPSAKU 3B’SI3KIB, €HEpris KoH torarfii. [IpuynHa miBHUINEHOT XIMIYHOT
aKTUBHOCTI moJioxkeHb 9, 10. Peakuii npueananus: riipyBaHHs, IPUETHAHHS HATPIIO,
B3aeMOJli 3 JieHo(1maMu. Peakiii 3aMillleHHS: XJIOpYBaHHS, HITPYBaHHS, CYyJb-
¢byBanHsa. llopiBHSHHS apoMaTHYHUX BIAcTUBOCTEM OeH3eHy, HadTajleHy,
aHTpalleHy. Peakiii OKHCHEHHS aHTpaleHy. AHTpaxiHOH. Aui3apuH, OynoBa,
noOyBaHHsA. Aui3apuHOBI  OapBHUKHM, mpoTpaBHe ¢apOyBanHsa. DdeHaHTpeH.
Enextponna OynoBa, HEpiBHOIIIHHICTH IOJOXKEHb, €Hepris Koo roraii. [Tpudymna
M1JBUIIIEHOT XIMIYHOI aKTUBHOCTI MmojioxkeHb 9, 10. Peakiii 3amileHHs: XJI0pyBaHHS,
HITpyBaHHs, CcyibdyBaHHsA. Peakiii mpuegHaHHA: TiapyBaHHA (eHAHTpEHY.
[eprigpodenantpen. LuknonenrannepriapoGeHaHTPEHOBUNH LHKJI Yy MPUPOTHUX



crosykax. Bul momuukiIiyHu apoMaTuyHi ByryieBoHl. KaHieporenHi apoMaTHyHi
BYTJIEBOJIHI KaM STHOBYT1IbHOI CMOJIH.

baraTosinepHi apoMaTU4Hi CIIOJIYKH 3 130JbOBAaHUMH siipamu OeHzeny. Judenin,
noOyBanus. Peninmeranu. Cunte3 TpudeHinmerany (peakuis Ppinens-Kpadrea) i
HOoro BJIACTHUBOCTI. TpH(beHiHXHOpOMeTaH Tpn(beHinKapGiHon ix J00yBaHHS,
BJIacTUBOCTI. KHUCIOTHO-OCHOBHI BIAcTHBOCTI TpudeHinkapOiHomy. Enexkrponna
OymoBa 1 3abapBieHHS TPUPEHIIMETHIRHUX paJWKalliB, KaTiOHIB 1 aHIOHIB.
[TopiBHSIHHS CTIMKOCTiI aJKUIBHUX, ANUIbHUX, OCH3WIBHUX 1 TPHPEHIIMETUIHHUX
panukaniB. bapBHUKU TpU(DEHIIMETAHOBOTO PAAY. AMIHOMOXIJIHI TpU(DEHIIMETaHY.
ManaxiToBuii 3ejeHuM, KpUCTATIYHUM (1oJeTOBUM, iX cHHTE3. [1IpOKCUMOXITHI
TpudeninmeranoBoro psaay. @enondranein, iforo no0yBanns. [[puunHN BUHUKHEHHS
3a0apBiICHHST B JY)KHOMY CEpEIOBHIII, 3HEOApBiICHHS NHpH Aii Ha (deHondraiein
HQ/UTUIIKY JYTY.

44. OPIrAHIYHA XIMIA @YHKIIOHAJIBHUX MNOXIAHUX
BYT'JIEBO/IHIB

["asioreHoBMICHI TIOXiAHI BYTJIeBOJHIB. ['amoreHoankanu. 3araiabHa (opmya,
TOMOJIOTIYHUHN psa ranoreHoankaHiB. HoMeHknarypa: paaukaibHO-(QYHKIIOHATbHA
ta cucreMatnyda (IUPAC). Tumu i3omepii: cTpykTypHa, mpocTtopoBa. llepBuHHi,
BTOPUHHI 1 TpPETHUHHI ankuranoreHigu. Di3udHl BIACTUBOCTI TaJTOT€HOATKAHIB.
3aniexkHIcTh  (I3MYHUX BJIACTHUBOCTEM TalIOTE€HOAJIKAHIB BiJ MPUPOIU aTOMIB
raJloreHy, CKJIagy 1 OyJOBH alKUIBHOTO 3aMiCHHKa. Mertonu 1no0yBaHHS
rajioreHoankaniB. JloOyBaHHS 13 HACHYEHUX BYTJIEBOMAHIB, 13 COUPTIB (Al€r0 rajnore-
HOBOJHIB, TanoreHiniB ®ochopy 1 Cynbdypy), 13 €TEHOBHX 1 aleTUICHOBHX
ByrneBoaHIB. JloOyBanHs dayopo- 1 HomoankaHiB. Peakmis ®dinkenbiiTeitHa.
JloOyBaHHS MOJIrajJoreHo3aMillleHuX 1 ModidaIyopoByIrJieBOHIB. EnexkTpoHHa
OyJ0Ba ajJKUITAJIOreHIAIB: IHAYKIIHHUN e(eKT, eHepris, NOJAPHICTh 1 3[1aTHICTh 0
noJisipu3allii 3B’s13KiB KapOOH—TaNIOTreH. 3aleKHICTh PEAKUIHHOT 3JaTHOCTI TrajoreHy
Big eHeprii 3B’s3kiB B pagy C-F, C-Cl, C-Br, C-l. XimiuHi BJacTHBOCTI TaJio-
reHoankaniB. Peakiii Hykjieo(iIbHOTO 3aMIIIEHHS: B3a€EMOJIS 3 BOJIOI0, BOJHUMHU
pO3UMHAMU JIYTiB, COUPTaMHU, AQJIKOTOJSTaMH, aMOHIAKOM, aMiHaMH, COJISIMU
raJIOTEHOBOJITHEBMX KHUCJIOT, IMiaHigaMu, HiTpuTamMu. MexaHi3zmMu peakiii Sy2 1 Syl.
CrepeocnieniigHICTh pakiiii Sy2 - TUMY 1 BIICYTHICTH cTepeocnernudiyHOCTI B
peakmisix Syi1 - Tuny. [loHarts npo ambinentHi Hykieodinu (OiHykIeohin).
[TpaBuno Kopabmtoma. 3ayiekHICTh HANPSIMKY peakilii 3aMilieHHsT 3 aMO1IeHTHUMHU
aHloHaMH Bix Mexanizmy 3amimieHHs (Sy1 1 Sn2). [lopiBHSHHS peakIliifHO1 3AaTHOCTI
dbayopo-, xJopo-, Opomo- 1 HomoankaHiB, a TaKOX TMEPBUHHUX, BTOPHUHHHUX 1
TPETUHHUX ATKUITQJAO0TeHIAIB y peakiisx Sy. CynpoBOKEHHS peakilii 3aMilleHHS
peakiisMu JerigporajgorenyBaHHs. Mexanizmu peakuii E1 Ta E2. IlpaBuio
3atineBa. [lopiBHSHHS peakIIHHOI 3JaTHOCTI AQJIKUITAJIOTEHIIB Y PEaKIisiax
3aMIIIEHHS 1 BIAUIEIJICHHS, BIUIUB Pi3HUX (paKTOPIB HA HAIMpPSIMOK peakiiiii: OygaoBa
cyocTpary 1 HYyKI€O(DUIBHOTO peareHTy, MpupoAa TpyIH, sSKa 3aMillyeThes,
PO3UMHHMKIB. BiHOBJIEHHS TajloreHoaj KaHIB (KaTajiTUuHe 1 XiMidHe). B3aeMois
rajJloreHoajgKkaHiB 3 MeTajJaMmMu: 3 HaTpieM (peakilisi Bropra), 1MHKOM, Marsiem.
JloOyBaHHs peakTuBIB ['puHBspa 1 IX BUKOPUCTAHHS JJIA CHMHTE31B. HaliBakiupiri
MPEICTAaBHUKNA TaJlOTeHOANKaHiB. Po3umHHUKH Ta xmamoareHTd. [IpomykTu xiopy-



BaHHS MeTaHy, 1,2-TUXJIOpOETaH, TeTPaxjopo- 1 rekcaxjopoeranu. OiuyopornoxiaHi
aJlkaHiB, 0COOMMBI MeTOAM iX MoOyBaHHS 1 BractuBocTi. [lepdmyopoByrneBoani, ix
3HaueHHA. Judmyopoauxmopomeran (dhpeon-12). BB (peoHiB Ha HABKOJIUIITHE
cepenoBuiie. MyTareHHa 1 KaHIIEpOTeHHA i TaJOTCHOMOXIJHUX ajKaHIB Ha
KIITUHHI MeMOpaHH.

["amorenoankenu. Binunmxmopua Ta aminxmopup, ix moOyBaHHS. Biniumxmopw.
Enextponna O0ynoBa, cxeMu G- 1 m-3B’S3KIB, B3aEMHUH BILIUB aTOMIB Y MOJIEKYi, —I
Ta +M-edektn (p, M-KOH’IOTaIlisl), ME3OMEPHI CTPYKTYpH, Me30dopMmyna. XiMidHi
BJIACTUBOCTI1 BIHUIXJOpUAY. Peakiii 3a ydacTio mopaBiiiHOro 3B’s3Ky. IlosicHeHHS
HAMpsIMKY TpPUEAHAHHS JI0 BIHUIXJIOpUIY TMOJSPHUX PEYOBUH, HANpPUKIA]
rajJjoreHoBoJHIB. IlpuuMHA HU3BKOI peakIiiHOI 37aTHOCTI BIHUIBHOTO aToma
raJloreHy B peakiisfix Sy. 3acTocyBaHHs BiHUIXJopuAy. Anuixiopui. EnextponHa
OynoBa. XiMiuHI BIAaCTUBOCTI. Peakilii 3a y4acTio MOABIMHOTO 3B 53Ky 1 33 Y4acTIO
atoma Xiopy. [IpuunHa BHCOKOI aKTHBHOCTI AJUIBHOTO XJIOPY B peakIisx Sy.
3actocyBanHsa anuixjaopuay. dDnyopoankenu. TerpadayopoeTeH, HOro CHHTES,
3actocyBaHHs. Tedion. XiMiuHe BOJIOKHO (PTOpOILIACT).

["amorenoapenu, apunankiragordiniy. Homenknarypa, i3omepis, (Gi3uuHi
BIAcTUBOCTI. CUHTE3 apuirajoreHiaiB. ['ajoreHyBaHHs B SApO, MEXaHI3M peakuii
(Se2). YmoBu xjopyBaHHS ToilyeHy B sapo (Sg2) i B Oiunmid naHiior (Sg).
EnextpoHna OyjoBa apuirajioreHiliB: p,m-kKoH toraiis. [lopiBHSHHA JOBXKUH
3B’s3kiB KapOoH-rajioreH Ta JUNOJIBHUX MOMEHTIB Yy TajJoreHoajKaHax,
BIHUIXJIOpUAL 1 XyiopoOeH3eHi. XiMIYHI BJIACTUBOCTI apwirajoreHiaiB. Peaxiii 3a
y4acTI0 aToMa TaJIOTeHY 1 BIUIMB Ha MOTO aKTUBHICTH sipa OCH3eHY Ta Pi3HUX
3aMICHUKIB Y HbOMY. BIIMUB HITpOrpynu B opmo-, mMema- 1 napa-nojl0KeHUX Ha
peaxiliiiHy 37aTHICTh aToMa ranoreHy. HykineodinpHe 3amillieHHS aToMa TaJloTeHy.
JoOyBanHs ¢deHony 1 aHUTIHY. MexaHi3M BiALICIUICHHS-TIpUeHaHHsI. MexaHi3m 0Oi1-
MOJIEKYJISIPHOTO HYKJICO(PUILHOTO 3aMIIIEHHS B apWIrajoreHiiax 3 aKTUBHUM
atomoMm rajnoreny. Peakiist Bropua-®itrira. J[o0yBaHHs apuiaMarHidraioreHiaiB 1 ix
BUKOPHUCTaHHA B CUHTe3l. Peakmii 3a ydacTio apoMaTHMYHOTO Spa: XJIOPYBAaHHS,
HiTpyBaHHA, CyiabpyBaHHs (Sg2). OpieHtyroda nis ramoreHy. | 'excaxiiopoOeH3eH,
n00yBaHHs, (PI3UYHI 1 XIMIYH1 BJACTUBOCTI.

Apunajkinrajgordigd. ApoMaTHyHI TajJOr€HONOXIJHI 3 aTOMOM TaJIOreHy B
O14HOMY JaHITI031 1 iX XiMiuHI BiacTuBOCTi. Peakiii Syl. YTBopeHHs O€H3MIOBOTO
ciupTy. [lopiBHSHHS peakIlifHOT 3AaTHOCTI TAJOT€HY B OCH3WIXJIOPHUII, aJlIXJIo-
pUdl, AIKUIXJIOPHUI, BIHUTXJIOPHII 1 XJOPOOEH3€HI B peakIlisfx HYKJIeo()IIBHOTO
3aMiIeHHS.

HitporenoBmicHi moxigHi ByriaeBoAHiB. Hitpocmomyku amidaTuaHOTO psiny.
3aranpHa (popmysia, TOMOTIYHUH PsifI, XapaKTePUCTUIHA Tpyma HiTpocnonyk. Homen-
kinatypa.  JloOyBaHHST ~ HITPOCHOJIYK:  HITpYBaHHSI  aJKaHIB,  B3a€EMOJIIEIO
raJIoreHOaJKaHiB 3 Kaji, HaTpii HiTpuTamu. HiTpuTHUIA aHIOH - aMOIIEHTHUN HYK-
neod 1. 3aJICKHICTh HANPSAMKY PEaKiliil BiJ MEeXaHI3My HYKJICO(UIBHOTO 3aMIlIeHHS
(Sni 1 Sn2). EneKTpOHHa OyJ10Ba HITPOTPYIH, ME30OMEPHI CTPYKTYpH, Me30(opmyIa,
JOBKMHA 1 TIOPANIOK 3B’sA3KiB. TayTomepiss HiTpocnoiyk. Hitpomeran, HiTpodopm.
3HadeHHs HiTpocnouyk. HiTpocnonyku apoMaTHYHOTO psily. XIMidHI BJIACTUBOCTI
apoMaTUYHUX  HITpOCHONyK. EnekTpoHHa OyaoBa HITpOOEH3EHY, PO3IOILI
eJIEKTPOHHOI TYCTMHHU 3 ypaxyBaHHAM -l 1 -M edekriB. Me3oMepHi CTPYKTypH,



me3zopopmyna. Peaxiii 3a yyacTio HiTporpynu. BinHOBIEHHS apOMaTH4YHHUX HITPO-
cnonyk. Peakiii 3a y4acTio apoMaTuyHOro siipa. BruiMB HITpOrpynu Ha akTHBHICTb
apoMaTH4YHOTO sijipa. Peakiii enekTpodiIbHOTO 3aMIIIeHHSI, OPIEHTAIIIST HITPOTPYIIH.
HyxneodineHe 3amimieHHS B apoMaTHUYHOMY SApl HITpOOeH3eHY (peakuis 3
MOPOIIKOMOIIOHUM Kalii TIAPOKCUIOM).

AMinn amidatuyHoro psgay. ['omororiunmii psj amiHiB. XapaKTepUCTHYHA
rpymna amiHiB. [lepBuHHI, BTOpUHHI 1 TpeTuHHI aMinu. Homenknarypa. JloOyBaHHsS
aMiHIB: 13 rajoreHoaykaHiB (peakiiis ['opmMana), BITHOBJICHHS HITPOCIIOIYK Ta
HITPWJIIB, TIEPETrpyNyBaHHs aMijJliB HACHUCHHMX MOHOKapOOHOBHX KHCIOT 3a I'od-
MaHOM. D13UYH1 BIACTUBOCTI aMiHiB. 3aJIEKHICTh TEMIIEPATypHU KHUIIIHHS aMiHIB Bij
OynoBu ix wMoJiekynd. I[lopiBHSAHHS TemmepaTyp KHIIIHHS aMiHIB 1 CIHUPTIB.
Enextponna 1 mpoctopoBa OymoBa MoOJeKyd amiHiB. [logiOHICTH €IeKTpPOHHOI 1
IPOCTOPOBOi Oy/I0BM aMiHIB 1 amoHiaky. ['itopuanzanis atroma Hitporeny. XimMiuHi
BJIACTUBOCTI aMiHiB. KHCIOTHO-OCHOBHI BJIACTHBOCTI aMIHIB 1 MOPIBHAHHS iX 3
BJACTUBOCTAMU  cnupTiB. [IOpIBHSHHA OCHOBHHMX BJIACTUBOCTEW  aMOHIiaKy,
NEPBUHHUX, BTOPUHHUX 1 TPETUHHUX aMIHIB y Ta30Bid (a3l 1 BOAHOMY PO3YHUHI.
Peaxuii ankigroBaHHs aMiHiB. YEeTBEPTHUHHI COJII aMOHIIO, iX TEPMIYHUN pPO3KIIA.
AuunmoBaHHsL amiHiB. [[isi HITPUTHOI KHUCIOTH HAa MEpPBHHHI, BTOPHHHI 1 TPETHUHHI
aminu. [{iaminu: TeTpa-, NeHTa, reKCaMeTUIICHiaMiHHU.

AMIHM apoMaTHYHOrO psAay. AMIHM apomaTudHoro psay. Kiacudikaris:
NEpPBUHHI, BTOPWHHI, TPETHHHI >XUPHO-apOMATHUYHI Ta apoMaruyHi aminu. Ho-
MEHKJIaTypa, 130Mepisi apoMaTUYHUX amiHiB. J[0OyBaHHS aHLIIHY 13 HITPOOEH3EHY:
KaTaJITHYHUM BIJHOBJIGHHSM HITPOTPYIH, BIAHOBICHHSM cylbdigamu (3iHIH) 1
aKTUBHUMH MeTajlaMd B KucioMy cepefoBuii. JloOyBaHHs  OCH3UAMHY.
bensuaunoBe meperpynyBanHs. JloOyBaHHs aHiIiHY 13 XJIopoOeH3eHy. JloOyBaHHS
BTOPUHHUX 1 TPETUHHUX KUPHO-apPOMATHYHUX 1 apOMATUYHHUX aMiHiB. Di3U4HI
BJIACTUBOCTI apOMaTHMYHUX aMiHiB. EnexkTpoHHa OyAoBa aHUIIHY, B3a€EMHHUI BIUJIMB
aToMiB y MoJekyni, —I Ta +M edextu aminorpynu (p, m-KoH roraiisi). XiMi4Hi Bia-
CTUBOCTI apOMAaTUYHUX aMiHIB. Peakiii 3a y4yacTi0 aMIHOTPYIH: OCHOBHI BJIaCTUBOCTI
1 MOPIBHSAHHA 1X 3 OCHOBHMMHM BJIACTHUBOCTSIMHU alli(paTHYHHUX aMiHIB Ta AMOHIAKY.
BB 3amicHUKIB y OEH3€HOBOMY #Jipi Ha OCHOBHI BJIACTUBOCTI apOMaTUYHUX
amiHiB. [TopiBHSIHHS OCHOBHHUX BJIACTUBOCTEW NMEPBUHHUX, BTOPUHHUX 1 TPETHUHHHUX
apoMatnyHux amiHiB. Coyli apoMaTHYHUX aMmiHIB Ta iX yTBopeHHs. HykimeodinbHi
BJIACTUBOCTI apOMaTUYHUX aMiHIB: aJIKUTFOBAHHS, AIlWJIIOBAHHS, APWIIOBAHHS aMi-
HOTpynH, yTBopeHHs: ocHOB [lludda. Peakiiii nepBUHHNX, BTOPUHHUX 1 TPETHHHHX
apOMaTUYHUX AaMiHIB 3 HITPUTHOIO KHCIOTOI. Peakiii apomMaTHYHUX aMmiHIB 3a
ydacTio OeH3eHOBOro sapa. l['ajoreHyBaHHS aHUTIHY (TpUOpPOMOAHIIIH), YMOBH,
HEOOX1H1 171 100yBaHHS opmo- 1 napa-6pomoaniniHy. HiTpyBaHHS 1 XJIOpyBaHHS
aHUTiHy. HeoOXiHICTh alMJIBHOTO 3axucTy amiHorpynu. HiTpyBaHHA aHUIIHY B
KOHLIEHTPOBaHIM cynbdaTtHiil KucaoTi (Mema-HITpoaHUIiH). TeXHIYHUNA MeTox
no0yBaHHs Mmema-HITpoaHUTiHy. CynbdyBanHsa aHutiHy. JloOyBaHHsS cyibdaHiIoBOT
kuciotu. bynosa cynsdaninoBoi kucinotu. CynasdamiaHi penapartu.

Hiazocnonyku. Comi mia3onito. JloOyBaHHs cojiel M1a30HIIO PEaKIi€r [11a30-
TyBaHHS, YMOBHU IIpOBEJEHHS peakilii. MexaHi3M peakiiii aia30TyBaHHs, OyaoBa
HITPO30HIM-KaTioHa. EnekTpoHHa OymoBa KaTioHa J11a30HII0, ME30OMEPHI CTPYKTYPH,
me3zopopmyna. PopMu 11a30CHOMYK B 3aJE€KHOCTI BiJ] CEPEIOBHUINA: CUIb J11a30HIIO,



rigpokcun mia3oHito, miazorigpat, (I'anu, I[lopait-Kommmp). XiMiuHI BIacTHBOCTI
cojeit mia3oHiro. Peakuii cosmed [ia30HII0 3 BUAUICHHSM a30Ty [1a30TPYyIH.
Posknamanns cosneit  mia3oHiro: TiApomi3 (moOyBaHHS (EHOIIB), B3aEMOIIA 3
cnupTaMu. 3aMmilieHHs Aiazorpynu Ha [igporeH (OKHCHO-BITHOBHHI TMpOLEC).
3amimeHHs giazorpynu Ha Xiop, bpom (peakiii 3anaMeriepa) Ta ix MexaHi3M (Sg),
pOIb KaTajizaTopa. 3aMillleHHs 1ia3orpyny Ha Moz, HITpHIbHY Ipyy.

A3zocnionyku. AzoOapBHuMKHU. Peakiisi comeil mia3oHiro 0e3 BUIIIEHHS a30Ty.
BigHoBnenHns B apwiriapasuHu. Peakiis  asocmosiydeHHs 3 eHoNmaMu i
apoOMaTUYHUMHU aMiHaMH, yYMOBH TIepediry Ta MEXaHi3M peakilli a30CHoJydeHHs
(Sk2). A300apBHMKH, eIeKTpOHHA OyA0Ba azorpymnu. [Ipukiaau a300apBHUKIB: napa-
TApOKCHa3o0eH3eH, napa-IuMeTUIIaMiHOa300€H3¢H, METUIIOBUN OpaHKeBUI (METHJI-
opaHXx) 1 oro noOyBaHHsA. [losicHEHHS TOSIBM 3a0apBJICHHS a30CIOJIYK HasBHICTIO
KOH IOTOBaHO1 CHCTEMHU MOJABIMHUX 3B’sI3KiB. OCHOBHI TMOJOXEHHS XPpOMO(MOPHO-
ayKCOXpOMHOI  Teopii 3a0apBieHHs pedyoBHH. bynoBa  METWIIOpaHXKy B
HENTpaIbHOMY, TY>)KHOMY Ta KUCJIIOMY CEPEIOBHIIII.

['apokCuiabHI MOXIJHI BYIJIEBOJHIB. AJIKQHOJNM. XapaKTEepPUCTUYHA TIpyma
CHUPTIB, iX AaTOMHICTb. 3arajbHa (opMyla OJHOATOMHHMX CIHPTIB Ta iX
TOMOJIOTIYHUHN psii. ['eHeTHUHUN 3B’SI30K MK TOMOJIOTIYHUMH PSJIaMH CIHUPTIB 1
HACHMYEHUX BYIJIEBOJHIB. [30Mepis chupTiB: CTPyKTypHa, mpoctopoBa. [lepBunHI,
BTOPUHHI 1 TpeTuHHI cnupTu. HomeHknatypa: icTopuyHa, pallioOHaJIbHA,
cucrematuyHa, |UPAC. Meroau 100yBaHHsS: OKHCHEHHS aJKaHIB, TIIpOi3
raJIoreHOAJKaHiB, TiapaTailisi aJKeHiB, BIJHOBJICHHS KapOOHUIbHUX CIOJYK, 13
aJIBJICTIZIIB Ta KETOHIB 1 MarHidOpraHIYHUX CHOJYK, T1APOJi3 €CTepiB, 13 aMmiHiB,
OpOMiHHS IyKPUCTUX peuoBUH. @DI3UYHI BIACTUBOCTI CIHPTIB. 3aJEKHICTh
TEMIIEpaTypy KHIIHHS CHOUPTIB BiJ OyM0BU iX MoJiekyiu. [lpuunHa migBUIEHHS
TEeMIIepaTyp KUIIHHSA CIHMPTIB y MOPIBHSIHHI 3 aJIkaHAMU, TaJloreHoaIkaHaMu. Mix-
MOJIEKYJIIPHUN BOAHEBUM 3B’A30K y cHOUpTax. PO3UMHHICTG CHOUPTIB y BO/IL
Enextponna 6ynoBa cnuptiB. CxemMa G-3B’SI3KIB Ta MOJISPHICTD X MOJIEKYJ. XiMI4H1
BJIACTUBOCTI cnupTiB. Teopisd kuciaoT 1 ocHoB bpencrena-Jloypi. IlopiBHSHHS cuin
kucinot H-Hal, O-H, C-H. Kucnotu i ocHoBu JIptoica. HykneodibHICTE i OCHOBHICTB
pedoBUH. KHCIOTHO-OCHOBHI BJAacTHBOCTI CHUPTIB. IIOpIBHSHHS KHUCIOTHUX 1
OCHOBHHMX BJIACTUBOCTEH BOJIM, TNEPBHHHUX, BTOPUHHUX 1 TPETUHHUX CIHPTIB.
3amimieHds aroma ['iaporeHy riIpoKCUIBHOI TPy CIIUPTY HAa KaTIOHU METaigYHOTO
€JIEMEHTa, YTBOPEHHS aJKoToJsITiB. B3aeMopis cnupTiB 3 MarHiiopraHiYHUMU
coiykamu. OxconieBi comi. Peakmii HykimeodinsHoro 3amimieHHs OH-rpymnm
CIIUPTIB: B3aEMOJIIS CIUPTIB 3 TAJIOTCHOBOJHEBUMH KHUCJIOTaMU (MEXaHI3M peaKilin
Sn2 mms mepBUHHUX 1 Sni U1 BTOPWMHHHX 1 TPETUHHUX COHPTIB). [lopiBHSHHS
peaKiiifHOi 34aTHOCTI MEPBUHHUX, BTOPUHHUX 1 TPETUHHUX CHUPTIB y PEAKIAX 3
raJlOTeHOBOTHSMH, TTOPIBHSHHS PEAKI[IIHOI 34aTHOCTI TaJIOTEHOBOJAHEBUX KHUCIOT B
peaKiisaxX 3 COMpTaMH. 3aMillleHHs T1APOKCUIIBLHOI IPYNU B CIMPTAX HA TajOreH MI€l0
rasioreHonoxigaux @ocdopy 1 Cynsdypy. B3aemonis cnupTiB 3 MiHEpaJIbHUMHU Ta
kapOoHOBUMHM kucioTamu. Ectepu cynbdaTHoi, HiTpaTHOI, ochaTHOI Ta HACUYEHHUX
MOHOKAapOOHOBUX KUCJIOT. B3aeMo/iis criupTiB 3 Cynb()aTHOK KUCIOTOI: T00YBaHHS
eCTepiB CyJb(paTHOT KUCIOTH, €TEPIB 1 alIKEHIB. AJIKITIOBaHHS crUpTiB. [[0OyBaHHs
eTepiB. AJKUIIOIOUl 3acCO0U: CIHUPT y KHUCIOMY CEpEeIOBHINI, JladKuUICyiIbdaTtu B
JY’)KHOMY  CEpelOBHINI.  AJKUIIOBAaHHS  QJIKOTOJSTIB  JIY)KHUX  METajiB



ankinramoreHinamMu (peakiiiss BimbsmCoHa 1 i MexaHi3m). BimmennenHs Boau Bin
cnupTiB. BHYTpilIHROMOJNIEKYIIIpHA JIETiApaTallisl CIUPTIB, OPIEHTALIS BIALICIUICHHS
BOJM, TIpaBuIIo 3aiinieBa. OKUCHEHHSI CIUPTIB.

XiMiuyHe 1 KaTaliTUYHE OKHCHEHHA ChupTiB. [[if OKHMCHUKIB Ha TEpPBUHHI,
BTOPUHHI 1 TpeTUHHI cnupTu. Inentudikamis cnupris. [Ipoda Jlykaca, konmbopoBa
peaxuist 3 xpom(VI) okcunom B cynbdartHiii kucaoTi. HaliBaxnuBiii mpe1cTaBHUKH
HACUYCHUX OJHOATOMHHMX CIMUPTIB: METUJIOBUM, CTHUJIOBHUH, MPOILJIOBI, OYTHIIOBI,
aMUJIOBl CHUPTH, iX O00yBaHHs, 3acTtocyBaHHsA. OtTpyiiHa i MeTaHoiy. Buko-
pUCTaHHS eTaHoJIy B OioJorii, Oioximii, papmakosiorii. diziongoriuHa Jisg €TaHOIy Ha
OpraHi3M JIOJIMHU. BUIll COUpTH: LETUIOBUN 1 MEPULIMIIOBUN Ta iX MOIIMPEHHS B
npupoai. OgHOATOMHI HEHAacW4eHl chnupTd. BiHUIOBHI cnupT 1 mpuyuHa HOTO
HecTiikocTi (mpaBuiio EnbrexoBa). HaiiBakiuBimi eTepu Ta €CTEpH BIHIJIOBOTO
CIIUPTY: BIHUIOYTHJIOBHI €Tep, BIHIIAIIETAT; iX JOOYBaHHS, 3aCTOCYBaHHS. AJIJIOBUIMA
CHUpPT, 10OyBaHHsI, BIAaCTUBOCTI. by/10Ba aJINIbBHOTO KapOOKAaTIOHY.

JIBox- 1 TpboOxaTOMHI coupTH. [mikomi. ['oMonoriunmii psia, 13omepis,
HOMeHKJaTypa. JloOyBaHHS O-IJIIKOJIB 3 ajKeHIB: peakuiero Barumepa (yuc-
TIIPOKCUIIIOBaHHA), peakuiero  [lpunexaeBa — dyepe3  o-okcupa  (mpawc-
TIIPOKCUIIIOBAHHS),  TIIPOJII30M  JIUTaJOT€HO3aMIIIEHUX  ajKaHiB.  XiMI4HI
BJIACTUBOCTI TJIKOJiIB. KHCIIOTHO-OCHOBHI BJIACTUBOCTI TJIIKOJIIB 1 MOPIBHSAHHA iX 3
BJIACTUBOCTSIMU  OJHOQTOMHHUX croupTiB. Peakiii HykieoiapHOTO 3aMileHHS
TIPOKCUIIBHUX TPyl Ha rajoreH. [IBa psau erepiB Ta ecTepiB TuikoiiB. Etepu
CTWJICHIJIIKOIIO, TUTIIUM. [10JIeTUIEHTIIIKOMI Ta X 3HAYEHHS JJI CUHTE3y MUMHHX
3aco0iB. OCOOJIMBOCTI peakiliii BHYTPINIHBO- Ta MIKMOJEKYJISIPHOI JAeriapartarii
TJIIKOJIIB p13HOT OymoBU. OKUCHEHHS €TUJICHTIIIKOJIIO.

['minepon. [oOyBaHHS TJLEpOdy OMMWJIECHHSM JKUPIB Ta 3 HPOIUIEHY Yepes
anminxygopuj. KHCIOTHO-OCHOBHI BIACTHBOCTI TJIIEPONy 1 TOPIBHSAHHSA iX 3
BJIACTMBOCTSIMH OJHOATOMHHUX CHHPTIB. Tpu psam eTepiB Ta ectepiB. TpuHiTpar
riminepony (HiTpormiuepuH). JloOyBaHHs, 3acrocyBaHHsA. OKHCHEHHS TJILEPOITY.
Herigpataris riuinepony (yTBOpeHHs akposieiny). Posib riiieposy Ta Horo moxigHux
B OOMIHI peuyoBMH. BuKOpucTaHHs TIilepony B (apMakoJIOTI4HIM 1 XapydoBiid
IPOMHUCIIOBOCTI.

®enomu Ta apoMatuyHi cnuptd. DeHonu — TIIPOKCUIOXITHI apOMaTUYHHUX
BYTJICBOJIHIB, BIAMIHHICTh y OyJI0BI (JEHOJIIB 1 apOMATUYHUX CHUPTIB. ATOMHICThH
denomB. OpmnoatoMmHi (deHoNM: 3aradbHa (QopMysia, TOMOJIOTIYHHHN s,
HOMEHKJIaTypa, 13oMepis, izuyHi BracTuBocTi. JloOyBanHs  deHomB i3
KaM STHOBYT1IbHOI  CMOJIM, OKHCHEHHS 130MpOIMIJIOCH3€eHY, JyXKHE IUIaBJICHHS
CyJIb(OKUCIOT, TIIPOIII3 apUITaJIOTeHI B Ta T1IPOJIi3 CONEH apuiaia3oHit0. XiMiuH1
BJIACTUBOCTI OAHOATOMHHUX (peHoumiB. Enekrponna O6yaosa ¢peHomy 3 ypaxyBaHHﬂM |
1 +M edekriB. Me3oMepHi cTpyKkTypH, Me3oopMmyina. [IopiBHSHHSL TOBKUH 3B’ SI3KIB
C—O B mounekynax ¢eHoNy 1 eTHIOBOro crnupTy. Peakiiii, oOyMOBIE€HI HasBHICTIO
rpynu —OH. BrnmB sigpa OeH3eHy Ha KHCJIOTHO-OCHOBHI BJIACTMBOCTI (PEHOITY.
KucnoTHi BnacTuBOCTI (heHOITY, €ETUIOBOTO CIUPTY, KApOOHATHOT KUCTOTH. DEeHOST-
aH10OH 1 oro OyaoBa. BriuB 3aMiCHUKIB MEPIIOTO 1 IPYroro pojay B opmo-, mema- i
napa-mnojoXKeHHAX OEH3EHOBOTO siipa Ha KHUCJIOTHI BJIACTUBOCTI  (peHOmy.
EnextponHa OynoBa n-HITpOQEHONTY, MIKPUHOBOI KHUCIOTH 1 iX KHCJIOTHI
BJIACTUBOCTI. BHYTPIITHLOMOJIEKYIISAPHI 1 MIXKMOJICKYJSIpHI 3B’SI3kKM B 2- 1 4-



HiTpodenomB. Peakuis ¢enoniz 3  Depym(Ill) xmopuaom. AnkimtoBaHHS,
arutoBanHs (peHomiB. Peakii 3a yuacTio 6€H3€HOBOTO siipa. BinB riapoKcuiibHOT
Tpyny Ha XIMIYHY aKTHBHICTH OeH3eHoBoro simpa ¢enony. Opientyroua mis OH-
rpynu. Peakuii enekTpodinbHOrO 3amilieHHs B OeH3eHOBOMY snpi  (eHomy:
raJioreHyBaHHs, CyibQyBaHHSA, HITpyBaHHs, C-aJKiUTIOBaHHSA, a30CIOJYYCHHS,
kapookcumoBanHa (peakuist Konwsbe). B3aemonis denony 3  dopmanbaerigom.
denondopmanbaeriiHi cMoiu, ix OyaoBa, 3acTocyBaHHs. Peakiiii mpuegHaHHS 10
O6eH3zeHoBoro sapa ¢enony. I'iapyBanHs (eHOTYy 1 BUKOPUCTaHHS ITUKJIOTEKCAHOTY
JUIs1 TOOYBaHHS KampoJjakTaMy, aJuIliHOBOI KMCJIOTH, TeKCAMETHIICHI1aMIHY 1 CHHTE3
Ha X OCHOBI XIMIYHMX BOJIOKOH — KampoHy 1 HaiioHy. OKHCHEHHS (eHOoy.
Bukopucranns ¢eHOJIB 1 Kpe30JiB y MPOMHUCIOBOCTI. JIBOXaTOMHI 1 TpbOXaTOMHI
dbenonu. I[lipokaTexos, peE3OPIMHON, TIAPOXIHOH, MIPOTAIO, (IOPOTIIOIMH.
JloOyBaHHs, BIacTUBOCTI. TayTomepist pe3opuuHOay 1 ¢puoporaouuHy. OKHCHEHHS
TIAPOXIHOHY B #-XIHOH. 3aCTOCYBaHs 0ararToaTOMHUX (PEHOJIB.

Etepu. 3aransHa ¢(opmyna, TOMOJOTIYHUN psf, 130Mepis, HOMEHKJIATypa.
JloOyBaHHS €TepiB MI>XMOJICKYJISIPHOIO JIETiApaTaIll€l0 CIIUPTIB Ta 3 TaJOr€HOATKaHIB
(peakuiss Binbsimcona). EnexTtponHa OyaoBa eTepiB 1 iX XIMIYHI BJIACTUBOCTI.
OCHOBHI BJIACTUBOCTI €TEpIB: B3a€EMOJIII 3 TalOT€HOBOJAHEBUMH KHUCJIOTaMH, 3
cyibdaTtHow kucioror. Comi okcoHito. AdcomoTHuit (0e3Boanuit) edip. [{ukmiuni
erepu (miokcad). IlepokcusiHi CHONYKH eTepiB. 3acTocyBaHHs edipy 1 TexHIKa
Oe3reku nmpy poOOoTi 3 HUM.

Tiocnuptu (Mepkantanu). 3arajibHa GopMmylia, TOMOTTYHUHN Psifl 1 HOTO 3B 530K 3
TOMOJIOTIYHUM PSZIOM CIUPTIB, XapaKTepUCTUUHA rpyma TiocnupTiB. HomeHnknarypa:
pagukanbHO-QyHKIIOHANBHA, cuctemarnuHa, |UPAC. JloOyBanHs TiocnmupTiB 13
raJloreHoajJKkaHiB, CHUPTIB. XiMI4HI BIACTUBOCTI  TiocmupTiB. I[lopiBHSHHS
KHCJIIOTHUX 1 OCHOBHMX BJIACTUBOCTEM TIOCHHMPTIB 13 BJIACTHUBOCTSIMHU CIIHPTIB.
OxucHenHss TiocnupTiB. Jucynsdimm 1 cyiabdokucioTd. bionoriyHa poib
obopoTHOTO TIepexony —SH <> SS- rpyn B psA/Ii TOXiAHUX MEPKAINTaHiB.

Tioetepu. 3aranbHa (GopMyia, TOMOTIYHUN PsAJ TIOETEPIB 1 WOro 3B’S30K 3
rOMOJIOTIYHUM psiioM eTepiB. Homenknatypa TtioetepiB. JloOyBaHHSI TIOETEPIB.
XimiuHi BracTuBOCTI TioeTepiB. OcHOBHI BiactuBocTi. Comi TioHit0. [lopiBHAHHS
OCHOBHHMX BJIaCTUBOCTEW TioeTepiB 1 erepiB. OkucCHEHHA TioerepiB. Jlumerui-
cynbdokcua — OIMONIApHUN arPOTOHHUN PO3YMHHHUK 1 WOTO BUKOpUCTaHHA. Impwr,
OynoBa, 100yBaHHs, (piziojoriuHa Maisl.

Oxcocrionyku. AnpIeriaiy i KeToHW aniaTUIHOTO psAxy. |'oMoJoTiuHi psiaw,
XapaKTepUCTHYHI TPYNH aibJeriliB 1 KEeTOHIB, HOMEHKJIarypa (TpHBiaJbHa, pa-
[[iOHaNIbHA, CHCTEMAaTW4Ha), i30Mepis. Meronan noOyBaHHS: AETiApYyBaHHS CIUPTIB,
nipoJii3  KaJbLI€BUX  COJEd  KapOOHOBMX  KHUCJOT, TIAPOJI3  TeMiHaJIbHHUX
JIUTrajoreHoajKaHiB,  riaparamis  aneTwieHoBux  ByrjaeBogHiB  (Kyuepos).
Oxkcocuntes: npueananns Kapoon(Il) okcuay 1 Boanto a0 ankeHiB (Penme). diznuni
BJIACTUBOCTI. 3aJIeKHICTh (PI3UYHUX BIACTHBOCTEH alIbJETiAIB 1 KETOHIB Bif 6yz[0131/1
iX MOJIeKyJI. HOplBH}IHHﬂ TemIeparyp KAITIHAS ~ albJETIAIB 1 KETOHIB 3
TeMIneparypaMyd KHUMiHHS coupTiB. EnextponHa OynoBa KapOOHUIBHOI TpyIHH.
[Tpupona nongiitHoro 3B’s3Ky B rpymni C=0; —I, -M-edektn kapOOHIIBHOI TPYyIMH.
[MonsipHICTH 1 3AATHICTH A0 MOJISAPHU3aIlli KapOOHIIBHOI Tpynu. XiMIYHI BIACTUBOCTI
anpaeriiiB 1 ketoHiB. Hykneodinbue mpueqHaHas 10 KapOOHIIBHOI IPyMHH 3a MeXa-



HI3MOM  An:  TpUENHAHHSA LIaHITHOI  KHUCJIOTH, HATpil  TiApOreHCyIbQiTy,
MarHifopraHiyHuX CHOJYyK, BOJU, CIIUPTIB (HamiBalleTall, aleTail, KeTall), aMmiaky Ta
fioro moxigHuX (T1IPOKCHIaMiHY, TiApa3uny, peninriapazuny). OKkCuMH, TiIpa30HH,
deHuriApa3oHn Ta IX 3HAYEHHA. YPOTpoOmiH. bekmaHIBChbKe MeperpyryBaHHs
okcuMmiB. Peakiii 3a yuactio a-atomiB ['iaporeny. EHomizallist anbaeriiiB i KETOHIB y
JY>)KHOMY 1 KUCJIOMY CEpeoBHUIIaX. 3aMillleHHsa o-aToMiB [ijporeHy Ha rajioreH.
Peakriii konaeHcarii anpaeriaiB. AIbA0JIbHA KOHACHCAIlIS aJIbIETIAIB Ta il MeXaHI3M
y JnyxxHoMy cepenoBuili. KporoHoBa konmeHcamisi. OKHCHO-BITHOBHI peakIlii.
BigHoBnenHs ampaerimiB 1 keToHiB. OKHCHEHHS anpierifiB. SIKicHI peakirii
aNbACTIIB: peakilis cpiOHoro n3epkaina, Baemoxis 3 kynpyMm(Il) rizpoxcuaom 1 3
(GyKCUHCIpYMCTOIO KHUCIOTOK. OKHUCHEHHS KeToHiB, mnpaBuiio I[lomoma. Peakii
ayTOOKHCHEHHs-BIMHOBNeHHs.  Peakmii  Kanninmapo, Twumienka.  3amilieHHS
kapOoHiTpHOTO atoma Okcureny. Bzaemois anpaerigiB i keToHiB 3 ¢ocdop(V) xio-
pugom. Ilomimepu3anist anpiaerifiB. L{ukimiuHi Tpumepu (TpUOKCaH), Mapajbieri,
JTiHIAHI momiMepu (mapadopmM, nomigopMmanbaeria). HalBakimusiii mpecTaBHUKH.
dopMalib/IeTi]l, OITOBUM aibJeriy, ameToH 1 iX J00yBaHHA B MPOMHUCIIOBOCTI,
3actocyBaHHA. (Oco0JiMBI BJIAaCTUBOCTI MypamuHoro anpnerigy. Keren, ioro
n00yBaHHS 1 XIMIYHI BJIACTUBOCTI, 3aCTOCYBaHHs. HeHacuueH1 anpaerian. AKpoJieis.
JloOyBaHHs, eleKTpoHHa OynoBa, B3a€EMHUN BIUIMB aTOMIB y MOJEKYIl, T,T-
KoH toraiia. Peaxiiii 3a ydacTio moaBiHOTO 3B’si3Ky: 1,4-mipuennanns. Peakiii 3a
y4acTiO KapOOHIIEHOT TPYTIH.

Anpreriiy 1 KETOHM apOMATHYHOTO  psay. ApoMaTH4HI — ajbJeriiau.
['oMonoriyamii  psi;, HOMEHKJIATypa, METOAu Ja00yBaHHS. TexHIYHI METoIu
noOyBaHHs OeH3anpAeriny (i3 TojiyeHy 1 OeH3anbxjopunay). EnexkrponHa Oymosa
apOMaTUYHUX aNbJCTIMIB 1 B3a€EMHUH BIUITMB aTOMIB B I1X MoJeKyjaxX. XiMiuHi
BJIACTMBOCTI apOMaTHMYHUX anblaerifiB. Peakiiii 3a ydacTio KapOOHITBHOI TpPYyIH.
Crneundivydi BIACTUBOCTI apOMAaTUYHUX aJbJIETIIB: ayTOOKHMCHEHHSA, OEH30iHOBa
KoHJIeHcallis, peakiiss Kanuinmapo, xonaencamis Kosiizena, peakmis I[lepkina,
peaxilis 3 aMOHIaKOM Ta NMEPBUHHUMH apOMATUYHUMHU aMiHaMU, eHOJIaMHU, XJIOPOM.
Peakiii enexkTpo@iIbHOrO 3aMIllEHHsI 32 Y4YacTI0O OE€H3€HOBOrO siApa apoOMaTHYHHX
anpaerimiB. Kopuwunuii anpaerii, Horo mo0yBaHHS, BIIACTHBOCTI, 3aCTOCYBaHHS.
CaminunoBuil anpieriy, Woro cuHTe3 peakiieo Peiimepa — Timmana, XiMiuHi
BIacTUBOCTI. BaHniniH, OynoBa 3acTocyBaHHs. ApomaTudHi ketoHu. Knacudikarris;
KUPHO-apOMATHYHI Ta apOMaTH4YHI KeTOHW. JKupHO-apoMaTH4HI  KETOHH.
Auerodenon, cunre3 anerodeHoHy 3a peakiieto Dpinens—Kpadrea; ximiuni
BJIACTUBOCTI aneToeHoHy. ApoMaTuyHi KeTOHU. beH30(eHOH, IOT0 CHHTE3, XIMIUH1
BIacTUBOCTI. Peakuii enekTpoiabHOrO 3amilleHHS B apOMaTUYHOMY  SIpI
apOMAaTUYHUX 1 )KUPHO-APOMATUYHHUX KETOHIB.

KapOoHOB1 KHCIOTM BCIX THUMIB Ta iX (QyHKIIOHANbHI moxigHl. Hacuueni
MOHOKAapOOHOBI KHUCJIOTH. ['oMosioriyHuid psij, XapaktepucTuuHa ((GyHKIIOHATBHA)
rpyna KapOOHOBUX KHCIIOT, HOMEHKIATypa (TpuBiajbHa, palliOHAJIbHA, CHC-
TeMaTu4Ha), 13oMmepis. Meroau n00yBaHHS: OKMCHEHHS HACHYEHUX BYIJVICBOJHIB
(BUILIMX ankaHiB 1 H-OyTaHy), OKMCHEHHS CHI/IpTiB 1 anbJeriiiB, CUHTE3 KHUCIOT 13
raJIoreHOaJIKaHiB I(ap60KCI/IJ'IIOBaHH}IM MaeropraquHHx pEYOBHH (PEaKTUBIB
['punbsipa), Tigpodi3 HITPWIB (MEXaHI3M peakilii B KUCIOMY 1 JIyKHOMY
cepenoBuIax), kKapOokcwimoBanHs osieiHiB (cuHTEe3 Pemnme), riapomi3 xupis, i



MaJOHOBOTO Ta aleTOONTOBOTO ecTepiB. @DIi3W4YHI BJIACTUBOCTI. 3AJICKHICThH
TEMIEPATyp KHUMIHHS 1 TUIaBIEHHS KapOOHOBUX KHUCIIOT BiJ CTPYKTYpU MOJIEKYJIH.
[Tapno-nemapuuii edexkt 1 #oro mnpuyrHa. MIDKMOJIEKYJSIpHI BOJHEBI 3B’S3KH
(zumepun). EnektpoHHa OyaoBa KapOOKCWIBHOI TIpynu. B3aemHuil  BIuiMB
T1IPOKCHIIBHOT 1 Kap60HiJILH0'1' rpyn. +M-edekt (p,m-KoH 1oraiisi) KapOOKCHIBHOT
TpymnH, ME30MEpHi CTpyKTypu 1 me3odopmyna. Enextponna OymgoBa xapOokcuiat-
aHloOHa, HOro Me30MepHi CcTpykTypu 1 wme3zopopmyna. —I T1a —M edekru
KapOoKkcuiIbHOI rpynu. XiMmiyHi BiactuBocTi. KucnotHi BractuBocTi. [lopiBHsAHHS
KHUCJIOTHUX BJIACTUBOCTEM MOHOKapOOHOBHUX KHCJIOT, MiIHEPaJbHUX KUCIOT, BOJIU Ta
criupTiB. Brime OynoBM 3aMiCHUKIB PI3HOI NPUPOJM HA KHUCIOTHI BJIACTHUBOCTI
KapOoHOBUX KHCHOT. [ucorriamis kapOoHOBHX KHCIOT. Bzaemonis kapOOHOBUX
KHCJIOT 3 METaJlaMH, OKCHIaMHU 1 TIAPOKCHIAMHU MeTalliB, KapOoHaTamMu. OCHOBHI
BJIACTUBOCTI KapOOHOBUX KUCHOT. [IpreqHanHs NpoTOHA 10 KApOOKCUIBHOI IPyNu —
OynoBa crpsbKeHUX KHUCIOT. IIOpiBHSIHHS OCHOBHUX BJIACTUBOCTEN KapOOHUIBHOT
IpyNu albJETiJiB, KETOHIB 1 KapOOHOBHX KHUCHOT. Peakmii HyKIeo(uIbHOTO
3aMileHHs Oins Sp2-ribpumusoBaHoro atoma KapOoHy B KapOOKCHIBHIM TIpymi:
noOyBaHHS TaJOr€HOAHTIAPHIIB, AHTIAPUJIIB, ecTepiB. BracTuBocTi KapOOHOBHUX
KHCJIOT 33 YYacTIO aJKUIbHOTO 3aMiCHHKA. BIIuB KapOOKCWIBHOI TIpynud Ha
pyximBICTh 0-atoma ['imporeny. ['amorenyBaHHS KapOOHOBUX KHCIOT 332 PEAKII€I0
['ens—®onbrapna—3enincpkoro. OkpeMi MNPEACTABHUKU: MypallMHAa KHCIOTa
(1oOyBaHHS, 0COOJIMBI BIACTUBOCTI, BUKOPUCTAHHS), OLITOBAa KUCJIOTa (100yBaHHS,
BIacTUBOCTI). [laibMiTHHOBA, CTeapUHOBA 1 BUII KapOOHOBI KHCIIOTH.

OyHKIOHAIBHI MOXiAHI KapOOHOBUX KHCIJIOT: COJIi, TaJlOT€HOAHTIIPHUIH,
aHT1IpUaN, ectepu, aminu, HiTpuiau. Comi kapOOHOBHX KHCIOT Ta ix Ha3Bu. Comi
BUIIMX KapOOHOBUX KHCIOT. MuUJI0O Ta HOTO BIACTUBOCTI. BHUKOpHICTaHHS COJICH
KapOOHOBUX KHUCJOT JiJIsi TOOYBaHHS HACUYEHUX BYIJICBOJHIB, alibJIETIIB 1 KETOHIB.
Xnopoanriapuau. JJoOyBaHHsS XJIOPOAHTIIPUIIB B3a€EMOAIEID KAPOOHOBUX KHUCIOT 3
PCIs, SOCl,. XimiuHiI BIacTUBOCTI XJIOPOAHTiApuIiB. B3a€eMHUI BIUIUB aToMiB y
MOJIEKYJIaX XJIOPOAHTIAPUIIB. XJIOPOAHTIAPUIN SIK AlMIIOYl 3aco0u (T1apodis,
aJIKOT0JI13, aluJI0Ji3, aMOHOJII3). BUKOpHUCTaHHS XJIOPOAHTIAPUIIIB sl AOOYyBaHHS
alWINEPOKCUIIB. AHTIAPUAN KUCHOT. ['OMOJIOTIYHUI psAJl aHTIAPHUAIB KapOOHOBHUX
KHUCIIOT. JIoOyBaHHS OLITOBOTO aHTIAPHUIY 13 OL[TOBOI KUCIOTH, 3 KETEHY, B3a€EMOMIEI0
aleTIIIXJIOPUIY 3 aleTaraMu. XIMIYHI BJIACTUBOCTI aHTIIPUAIB KUCIOT. AHTIApUIN
SK aIuIIor0Yl 3aco0u (Tiaposi3, ankoromis, amonom3). Ecrepu. JloOyBaHHs ecTepiB
peaxkiiero ecrepudikarii (MexaHi3M peakinii ectepudikaliii B KHCIOMY CEpeIOBHIIN ).
XiMivHI BJIACTUBOCTI ecTepiB. JIy)KHUI 1 KUCIOTHUI MEXaHI3M TiApOoJi3y €CTEpiB.
Peakmii mepeecrepudikariii i amonomizy. Ectepu B mpupomi, iX 3acToCyBaHHS B
MPOMHUCIIOBOCTI. AMian KapOOHOBUX KHCIOT. JloOyBaHHS: 13 TaJIOT€HOAHTIIPHIIB,
aHT1IpUIIB, TEPMIYHUM PO3KIAZAOM aMOHIMHUX coJeldl KapOOHOBUX KHUCIOT,
HEMOBHUM TAPOII30M HITPUIIIB KUCTOT (MEXaH13M riparariii), i3 OKCUMIB aJIbJIET111B
1 KeTOHIB 3a meperpynyBaHHsM bexmana. EnextponHa OynoBa amijiB, BIUIUB P,Tt-
KOH foraiii Ha ocHOBHI BiactuBocTi NHz-rpynu amizgi, Oy0Ba CrpsiKE€HOT KUCIOTH.
XiMi4HI BJIAcTUBOCTI aMijiiB. [IOpIBHSIHHS OCHOBHHUX 1 KHUCIOTHHMX BJIACTHUBOCTEMH
aMOHiaKy, aMiHIB 1 aMiiB. ['1IpoJi3 aMijliB, B3a€EMOIIA iX 3 HITPUTHOIO KHUCIJIOTOIO.
[leperBopeHHst aminiB B aminu (rieperpynyBadHs ['opmana).

Awminu kapbonatHoi kucinoru. CeuoBuna. [loOyBaHHS ceuoBuHHU. EnexTponHa



OyZ0Ba CEUYOBMHHM 1 B3aEMHHI BIUIMB aTOMIB Y 1i MoJieKyni (p,m-KOH toraiiisi), OynoBa
cupsbkeHoi Kuciaotd. OCHOBHI 1 KHCJIOTHI BJIACTUBOCTI CEYOBHHH. [1apodi3
CEUYOBHMHU. B3aemofisi CE€YOBHHM 3 HITPUTHOIO KHCIOTOIO, HATpPi TimOOpOMITOM.
JloOyBanus Oiypery. biyperoBa peakmis. Hitpunu. JloOyBaHHS  HITPHWITIB.
Enexkrponna mpupona notpiitHoro 3B’sa3ky C=N 1 iioro mogibHicTh A0 MOTPIHHOTO
3B’s13ky C=C. XiMmiuHi BJIACTMBOCTI HITPWJIIB: TIAPYBAaHHS, HEMOBHHM 1 TMOBHUM
rigpomni3. [lopiBHSHHS peakIidiHOT 3MaTHOCTI TOXITHUX KapOOHOBHX KHCJIOT B
peaxiisix HyKaeo(iIpHOTO 3aMilEeHHS.

HenacuueHi MOHOKapOOHOBI KHCIOTH. ['OMOJOriuHMI psii, HOMEHKIATypa,
130Mepis  (CTpYKTypHa Ta TeOMETpUYHA yuc-, mpauc-3o0Mepis). AKpHUIIOBa,
METaKpHUJIOBa, KPOTOHOBA, 130KPOTOHOBA, BIHIIONTOBA KUCIOTH. XIMI4HI BJIACTUBOCTI
o, f-HeHacMYeHUX KucIoT. Peakmii 3a ydacTio KapOOKCHIBHOI Tpynu. Brnus
MOJIBIMHOTO 3B’3Ky Ha KHUCJIOTHI BJIACTUBOCTI HEHacHueHUX KHUCIOT. [Ipuennanus
NOJIIPHUX PEYOBHH /10 ,f-HEHACMYEHUX KHUCIOT 3a YYacTIO MOJBIMHOrO 3B’S3KY:
1,4-npuennanns. IlomiMepu3sailisi akpuJIoBOi 1 METaKPHIIOBOI KUCIOT Ta iX €CTEpiB.
3acTocyBaHHA oJiep>kaHuX noiimepiB. Opraniune ckio. HenacuueHi Bui kapOOHOBI
kuciaotu. OneiHoBa, enaiqMHOBA, JiHONEBA 1 IJIHONEHOBA KMCJIOTH. IX OynoBa,
BJIACTUBOCTI, 3HaYeHHs. biosoriyHa pojib HCHACUYEHHUX KUPHHUX KHUCIIOT.

Kupu (TpUraiuepuan — €CTeEpU IIiUeposy 1 BUIIUX KapOOHOBUX KUCTOT). Bumii
HAaCHYEH1 1 HEHaCU4YeH1 KapOOHOBI KUCJIOTH, SIK1 BXOJATH 10 CKJIaAy XKUPIB. XIMIYHUN
CKJIaJ] TBEPJUX 1 PIIKUX >KUPIB. XIMIYHI BJACTUBOCTI XUPiB. ['1apomi3 (OMHUIIEHHS)
xupiB. JloOyBaHHS 13 )kupiB MUJIA. ['11poreHizanis KupiB Ta B3aEMOJIIA iX 3 OPOMHOIO
BOJIOI0, PO3YMHOM KaJliii mepMaHranatry. OKUCHEHHS PIIKUX KUPIB KUICHEM MOBITPS.
I'ipkHeHHs xupiB. BukopuctanHs xupiB y TexHill. Bucuxaroui, HamiBBUCUXarOUl 1
HeBucuxaroui omii. Omnida. biosnoriuna posib Kupis.

JlukapOOHOB1 KHCIOTH. ["'OMONIOTIUHUN Psifl, HOMEHKJIATypa. 3arajbHi METOAH
n00yBaHHS JUKApOOHOBUX KHCIOT. JloOyBaHHS IaBlIeBOi KHCIOTH 3 HATpiM
dbopmiaTy, OKHCHEHHSM caxapo3u. JloOyBaHHS MaJOHOBOI KHCJIOTH 13 O-
XJIOPOONTOBOT  KUCIOTH.  J[0oOyBaHHS  QUIIIHOBOI  KHUCJIOTH  OKHCHEHHSM
ukJorekcanony. CuHTe3 TUKapOOHOBUX KHUCIOT i3 MAJOHOBOTO Ta aIleTOOITOBOTO
ectepy. @i3MuUHI BJIACTHBOCTI JUKAPOOHOBUX KHUCJIOT. 3aJE€XKHICTh TeMIEpaTypu
MJIABJICHHS Bl CTPYKTYPH MOJIEKYJIU. XIMIYHI BJIACTUBOCTI JUKAPOOHOBUX KHUCIIOT.
Peakmii 3a ydactio xapOokcuiabHHX Tpym. [IOpiBHSHHS KHUCIOTHHX BIIAaCTUBOCTEH
IIaBJIEBOI, MAaJOHOBOi, OYPIITHUHOBOI 1 rnyTapOBm KHUCJIOT 3 BJIACTUBOCTSIMHU
OJIHOOCHOBHHUX KapOOHOBUX KHUCIOT. Onep>KaHHS MOXITHUX JUKAPOOHOBUX KHUCIOT:
comet (iXx Ha3BU), ecCTEpiB, TAJIOTCHOAHTIAPHIIB, aHTIAPUAIB, amimiB. Imixg
OypIITHHOBOI KHUCIOTH (CyKIMHIMIA), HOro m0o0yBaHHS, €JNEeKTpOHHa OyI0Ba,
BJIACTUBOCTI, 3aCTOCYBaHHS B OpraHivHoMy cuHTe3l. (OcoOJMBI BJIACTUBOCTI
TUKapOOHOBHX KHCIOT. BigHOmIEHHS [0 HarpiBaHHS IaBJCBOi, MaJIOHOBOI,
OYpIITHHOBOI, TIyTapOBOi, AAUMIHOBOI, MMEIIHOBOI KUCTOT. OKpeMi MpeCTaBHUKH.
[laBieBa KUCNOTa, OCOOIUBOCTI €IEKTPOHHOT OyI0BH, pO3KIalaHHs MIPU HArpiBaHHI
3 CyJb(PaTHOIO KUCIOTO, BITHOIIIEHHS /10 /11 OKHUCHHKIB.

MarnoHnoBa KuciaoTa, MaJoHOBUM ectep. JloOyBaHHS HATPid MAJIOHOBOTO €CTepy,
Horo enekTpoHHa Oya0Ba, ME30MEpHI CTPYKTypH, Me3odopmyna. Buxopucranss
MaJOHOBOT'O €CTepy JUIsl CMHTE3Y MOHO- 1 JUKapOOHOBUX KHUCIOT (QJIKUTIOBAHHS
HaTpii  MajoOHOBOTO  €cTepy, TiIpoJi3  aJKUIMAJOHOBUX  €CTepiB 1



JEKapOOKCUITIOBAHHS 0l-3aMINIEHNX MAaJOHOBUX KHCJIOT). 3aCTOCYBaHHS IIaBJICBOI,
MaJIOHOBOi, OYPIITHHOBOI 1 aUIIIHOBOI KHCIOT. HeHacudeni nukapOOHOBI KUCIIOTH.
ManeinoBa 1 ¢dymapoBa (yuc- 1 mpanc- CTWICHINKApOOHOBI) KHCIIOTH, iX
BJIACTUBOCTI. BigHOmeHHs 10 HanlBaHH}I ManeiHoBuii  aHTiApua 1 HOTO
3aCTOCYBaHHS B OPTaHIYHOMY CHHTE31, B IPOMHUCIOBOCTI. CKIIOMIACTUKH.

[apokcukapOOHOBI KUCIOTH. XapaKTEPUCTUUHI TPYMU TiIPOKCUKApOOHOBUX
KUCIOT. OCHOBHICTH 1 AaTOMHICTh TIIPOKCUKUCIOT. OIHOOCHOBHI JIBOXaTOMHI
TAPOKCUKHUCIOTH. ['OMOJIOTIUHMM psfl, 130Mepis, HOMEHKIaTypa. a-, f-, -, o0-, &-
['iapokcukucnoTu. ['ikosieBa, MOJOYHA, [-T1IPOKCUIIPOIIOHOBA KUCIOTH. Meroau
noOyBaHHS: 13  alNpJeriiiB 1 KETOHIB 4Yepe3 TIAPOKCUHITPWIM, TIIpoJi3
raJIOreHO3aMIlIeHUX KHUCIIOT, TipaTallii HEHACHMYEHUX KHCJIOT, 3a JOMOMOTOIO
IIMHKOPraHiyHUX crnojiykK (peakiis Pedopmarcbkoro). XimMiuHi BiIacTUBOCTI. Peakiii
32 y4acTi0O KapOOKCWJIBHOI TpyNU: EJIEKTPOJITHYHA  JAucoliaiis  (BIUIUB
TIAPOKCHIIBHOI TPYNU B (-TIOJOKE€HHI Ha KHUCJIOTHI BJIACTHBOCTI T1APOKCHUKHUCIOT),
YTBOPEHHsI CcOJiel, ecTepiB. Peakuii 3a ydacTiO TiJIpOKCUIIBHOI TPYHH: B3a€EMOJIIS 3
JTY>KHAMH METaJlaMU, TaloreHOBOAHAMU, (ochop(V) XI0puaoM, BITHOMIEHHS 10 Aii
OKUCHUKIB. OCO0JIMBI BIACTUBOCTI TIPOKCUKUCIIOT: BIIHOILIECHHS 10 HAarpiBaHHS O-,
S, y-, O-, &-TIOPOKCUKUCIOT. PO3IIENIeHHs! a-TIIPOKCUKHUCIOT INPU B3aEMOJIlL 3
KOHIICHTPOBAHOIO CYJIb(PATHOIO KUCIOTOIO.

OnTuyHa 130Mepisi rigpokcukuciaor. BigHocHa koudirypamis (D- 1 L- psan).
OnTtuyni anTunonu (eHaHtioMmepu), pauemar. Kondiryparis i1 3HaK oOepTaHHS.
AlGcomoTHa KoHpiryparis. Di3uyHi 1 XiMIYHI BJIACTUBOCTI ONTHYHUX 130MEpiB
(enantiomepiB), pamematiB. Crmocobu poO3UICHHS palleMaTiB Ha aHTHIOJU:
caMOJIOBUJIbHE po3mierieHHs npu kpuctanizarii (JI. Tlactep), 6ioxiMiuHMA, XIMIYHAN
(mepeTBOpeHHsT B jJiaCTepeoMmepu) Ta Xpomatorpadiuynuii meronu. HaiiBakmusimii
MOHOKapOOHOBI T1IPOKCHUKHUCIIOTH: TJKOJEBa 1 MoJIo4HA KuCiIOTH. [lommpeHHs B
npupoii. J[BoX- 1 TPhOXOCHOBHI TAPOKCUKUCIOTH. S0TydHa KUCIIOTA, XJIOPOSOIydIHA
KHCJIOTa, IX ONTHUYHI 130MEpH, panematu, giactepeoMepu. llommpeHHs s0my4dHOl
KUCJIOTU B Tipupoji. Bunui kucnotu. OntuyHa 13omepisi (€HaHTIOMEpH, paiiemar,
Me3odopma, iacTepeoMepHu), MOMUPEHHS B MPUPOAl, XIMIUHI BIACTUBOCTI BUHHUX
KHCJIOT.

Anpaerino- 1 kerokucinoTH. Kero-eHonbHa TayToMepis. XapaKTepUCTUYHI
TPyNu  ajbAeriio- 1 KETOKHCIOT. HainpocTini anmpAerimo- 1 KETOKUCIOTH
(TiokcuIoBa, MPOBUHOTPAIHA, alleTOOITOBA). Peakinii 3a y4acTio KapOOKCHIIBHOI Ta
KapOOHUIBHOI TpyIl. BruinB kapOOHUTEHOT TPyNU HA KUCIOTHI BIaCTUBOCTI. OcoOmuBi
BJIACTMBOCTI  all€TOOIITOBOI KHCJIOTH: JCKapOOKCHIIFOBAHHS IIpU HarpiBaHHI 1
PYXJIMBICTH a-aToMa ['imporeHy. AIIETOOITOBHI ecTep. I[o6yBaHH$[ alleTOOLTOBOTO
ectepy KoHzaeHcariero Knaizena. Kero-enompHa Taytomepis. ®aktopu, sKi
CTalLII3yI0Th €HONBHY (popmy. BB npupoau po3dMHHUKA HAa CTYIIHB €HOJII3allii.
BuninenHs eHosibHOI 1 keToHHOI (hopm. Peakiii keToHHOT 1 eHoIbHOI popM. [ocoiz,
SKIM J0Ka3ye HAsIBHICTh PIBHOBAard MK KETOHHOIO 1 eHOoJbHOIO (opmamu. Harpiii
alleTOOLTOBUHN €CTep 1 CHHTE3W Ha MOro OCHOBI: KETOHHE 1 KUCIOTHE PO3IIEIIIICHHS
fioro C-aJIKUIbHUX MOXIAHUX. BUKOpUCTaHHS alleTOONTOBOrO €CTEPY JJIsi CUHTE3Y
KETOHIB 1 OJHOOCHOBHMX Ta JBOXOCHOBHUX KapOOHOBUX KHCIOT. JHkapOOHOBI
OKCOKHCIIOTH: IIaBJIEBOOIITOBA, O.-KETOTJYTapoOBa, iX y4acTh B OOMIHHMX MpoOIEcax
KHUBOTO OpPraHizmy.



KapbonoBi Ta  cynbOKHCIOTH  apoOMaTHYHOTO  psiay.  ApoMaTu4Hi
MOHOKAapOOHOBI KHCIOTU. ['OMOJIOTIUHMIA Psii, HOMEHKJIATypa, METOAU JOOyBaHHS.
Enektponna OynoBa apoMaTHYHHMX MOHOKApOOHOBHX KHCJIOT, B3a€MHHUI BIUIUB
aToMiB y MoJekym. Peakmii 3a y4yacTio KapOOKCHIBHOI Tpymu: IJHCOIAIis,
YTBOPEHHS COJIEH, eCTepiB, XJIOPOAHTiIpiAiB. BMINMB 3aMiCHUKHB Yy apOMaTHYHOMY
Apl Ha KOHCTAHTY JUCOLIalii apoMaTHYHUX KHUCIOT. Peakuii enexTpodiabHOro
3aMilIeHHs] B apoMaTuyHoMy siapi. benzoitHa kucinorta. JloOyBaHHS OKHMCHEHHSAM
TOJIYEHY Ta 13 XJI0po- abo 6pomoben3eny. [loxiaHi 6€H30MHOT KUCTOTH: OCH301IXJI0-
pua, Tepokcu] OeH30ily, HaaOeH30HMHAa KHCIOTa Ta iX 3acTocyBaHHS. Peakinii
oenzoimoBaHHs. o-CynbdoOeH3oitHa kuciora Ta ii imig (caxapun). CaminuiioBa
kuciora. JlodyBanus 3a peakiiero Komboe.

XiMiuHl BiacTUBOCTI. [loXigHl cCaIMIIOBOI KHUCJIOTH: aleTHICATIINIOBA
KHCJIOTa (acmipuH), canoi, n-amiHocaminuioBa kuciora (ITACK) Ta ix 3actocyBaHHs.
["amoBa KucnaoTa, MOHATTS MpO AYOMIbHI pedoBUHU. [IMkapOOHOBI apoMaTHuHI
kuciotu. draneBa 1 TepedrareBa KUCIOTH, iX J0OYBaHHSA, XIMI4HI BJIACTHBOCTI.
®drasieBuil aHT1IPUA, MOro B3aeMOIs 13 cnupTaMu. Bukopuctanus giankiadraiaTiB
K peneyieHTiB 1 TuactudikaropiB. KongeHcanis ¢raneBoro anrigpuay 3 GeHogamu
(benondranein), rmiueponom (rmidraneBi cmonu). Dramimin, HOro ereKTpOHHA
OyZ0Ba, KHCJIOTHI BJIACTHBOCTI 1 BUKOPUCTaHHS B CHUHTE31 aMmiHIB 3a [aOpienem.
TepedraneBa «kwucinora. Jumerunrepedranar. I[lomiedipui BosokHa. JlaBcaH.
ApomaTuyHi Cylb(POKUCIOTH. ['OMOJIOTIUHUIN Psii, HOMEHKIIATypa, 130Mepisi, METOAU
noOyBanHs. Buainenns cynbhOKHUCIOT 13 peakiiitHoi cymimii. CyiabhyBaHHs OSH3EHY
1 ioro romojoriB. Mexanizm peakmii (Sg2). OcobmuBocTi peaxiii Cyib(yBaHHS:
130TONHUMN e(deKT, 3BOPOTHICTh peakilii, Cyab(]yrodi peareHTH. XiMiuHI BJIACTUBOCTI
apwicynbdokucior. EnexkrponHa OymoBa OeH3EHCYIb()OKHUCIOTH, ME30MEpHI
CTpYKTypH, Me30dopmyiia. Peakiiii 3a yuacTio cyab(orpynu: KUCIOTHI BIACTUBOCTI,
noOyBaHHS CyJb()OXIOPUAIB Ta Cyiab(daMiaiB; JIKapChKi mpenapatu (cyibpaMiaHi i
xjnopamigni). EnektpodinibHe  3aMimleHHd — cyabdorpynu  (aecyibpyBaHHS).
HyxneodinbHe 3aminieHHs cyibporpynu (peakiii JIyKHOTO IiaBjieHHs ). Peakiii 3a
y4acTiO apoMaTtuyHoro siapa. EnektpodinbHe 3aminieHHs B A1pi OCH3€Hy, BIUIMB Ha
aKTHUBHICTh OEH3E€HOBOTO SApa Ccylb(POrpynu Ta ii opieHTyro4a Ais. ['ajoreHyBaHHs,
HITPYBaHHS, CyJb(PyBaHHS apwiCcyiab()OKUCIOT. 3aCTOCYBaHHS CYJIb(POKUCIOT 1 iX
MOX1/THUX.

4.5. XIMISA TETEPOUHUKJIIYHUX CITIOJIYK

Teopernuni ocHoBu XiMmii rerepo IuKIiB. CucTeMarnka Ta HOMEHKJIATypa
reTepolMKIIYHUX croiyk. [IpaBuia noOynoBu Ha3B MOHO- Ta MOJITETEPOLMKITYHUX
cUCTeM: BHUOIp OCHOBHOTO TETEPOIMKIIYHOTO KOMIIOHEHTAa Ta IIO3HAYEHHS
NpUENHAHUX 10 HBOrO LHMKIIB. [IpaBuiia opieHTalli KOHJIEHCOBAaHUX CHUCTEM Ha
IJIOIIMHI JJ1s1 HyMepailii aTomiB ckenera. Homenknartypa ['anua — Binmana.

3aranpHi METOU CUHTE3Y reTepOLUKIITYHUX CIIOJIYK. Peakii
IUKJIONPUETHAHHS, 1X Kiacu@ikallisi Ta 3aCTOCYBaHHS B XiIMii TE€TEPOIUKITYHUX
crionyk. Peakmii [2+1] mukionpuegHaHHSA: NPUEIHAHHS HITPEHIB Ta KapOEHIB.
Peakuii [2+2] nuknonpuenHanusa. IlpaBuiia 30epexkeHHS OpOITaTbHOI CHUMETPIi.
Opep>kaHHA YOTUPUUWICHHUX F€TEPOLUKITUHUX CIOIYK 3 aTOMOM OKCHUTeHY (peakiis
[Tatepno — broxi), Cynedypy Ta Hitporeny; cunresm P-makrtamiB. Peakmii [2+4]



UKJIONIPUEHAHHS B CHHTE3aX MIECTUWICHHUX TreTeponukmiB. 1,3-/{unonspue
[UKJIOTIPUETHAHHS AK 3araJlbHUA METOJ CHHTE3Y I SITUWICHHUX Te€TEePOLUKIIIHUX
cuctem. Knacudikamis 1,3-IUMOISIpHUX peareHTIB 3a OKTETHOIO CTa0lTI3aIli€lo Ta
HASBHICTIO TOJBIWHOTO 3B’s13Ky. [Ipuknaan npueaHaHHs HITPUILIIAIB, HITPUIIMIHIB,
J1a30CTOIYK, OKCUIIB HITPUJIIB Ta 030HY. CHHTE3H reTEepOIMKIIiB HA OCHOBI €HaMIHIB
Ta MUIIXOM 130MepH3allii BAJICHTHHUX 3B’ SI3KIB.

®di3uyHl MeToAM JOCHiKeHHs rerepouukiiB. Y®, IY, mac-cmektpomerpis,
PEHTIeHOCTPYKTYPHUU aHali3, [UIOJbHI MOMEHTH Yy BHUBYEHHI CTPYKTYpU Ta
peakIiiHoi 37aTHOCTI reTeporukiiB. CHEKTPOCKOIs  SASPHOTO MAarHiTHOTO
pe3onancy. OcobOnmBocTi 3acTocyBaHHs criekTpiB SIMP Ha snpax rerepoaTomis.
HocmimkeHnHss OynoBM 1 TayTOMEpPHHUX TEPETBOPEHb TIeTEPOIMKIIB Ta  iX
(GYHKITIOHATBHUX TOX1THHX.

Tunm  rerepoaroMiB 1  IeTEpPOAPOMATHUUYHHUX  CTPYKTYp,  KpHTepii
reTepOapoOMATHYHOCTI (CTPYKTYpHI, MarHiTHi, €EHepreTUyH1, XIMI4H1); Ti0puan3aris i
crepeoximisa rerepoaroMiB. KoHuemnirisi T-HaIMIIIKOBOCTI Ta TT-ASMIIMUTHOCTI B XIMil
reTepoapoMaTUYHUX CIHOJYK: BHU3HAYEHHS Ta METOAM OI[IHKM IUX BJIACTUBOCTEH.
EneKTpOHOJOHOPHI Ta €JIEKTPOHOAKLENITOPHI BJIACTUBOCTI T'€TEPOAPOMATUYHHUX
cucteM. Kpurepii eIeKTpOHOIOHOPHOCTI Ta €JIEKTPOHOAKIENTOPHOCTI. ['eTepounkiim
1 rerepoaToMu SIK 3aMICHUKM 1 NPOBIJHUKU €NEKTpOHHUX e¢ekTiB. Peakuilina
3aTHICTh TeTepoaTroMiB. l'erepoaToMu MIPOJBHOTO 1 MIPUIUHOBOIO THIIIB.
['eTepoapomatuune enekTpoduibHe 1 HyKJIeoduUibHE 3aMimieHHs. Mirpanii
3aMICHHKIB, 1110 CHIOJY4Y€HI 3 T€T€POATOMAaMHU.

[I’ssTuunenHi rerepolukiu 3 ogHuMm rerepoatomom. Ilipon. dypan. TiodeH.
bynoBa i cmocobu CHHTE3y MOHOTETEPOATOMHHX I SITHYJICHHHX LHKIiB. bymoa
I’ ITHYJICHHOTO TETEPOIMKIY Ta XapaKTep rerepoaToMa. 3arajibHi METOIU CHHTE3Y
I’ ITAYWICHHUX TEeTEePOLMKIIIB, iX Kiacu(ikalis 3a yTBOpeHHsM 3B’s3kiB 1,2, 1,3 Ta
1,4. TlopiBHsiibHA  XapakTepuctuka (QypaHy, mipody Ta TiodeHy, ix
B3aemornieperBopeHHst (FOp’eB). [I’ITUWIeHH] TETEPOIUKIN B peakxilii JIEHOBOTO
cunTe3y. benzonoxiani ¢pypany, mipony ta tiopeny. [lopiBHsAIBEHA XapaKTEPUCTUKA B
peakiisx enekTpodiapbHOro 3aMimeHHs. [ToHATTS npo I SITUWIEHHI TeTePOIUKIN 3
atomoM Dochopy, Apceny, Ctubito, bicmyty, Ceneny, Tenypy. I'pyna dypany ta
roro OenzoananoriB. bymoBa ¢ypany. Cnocoou moOyaoBu (GypaHOBOTO IHUKIIY:
cuntesu [laans — Knoppa 3 1,4-nukapOoninsHux cronyk, deticra — benapi 3 ectepis
areTUICHANKApOOHOBOT KUCIHOTH. CHHTE3M (YypaHOBHUX CIOIYK 3 TIEHTO3aHiB.
BnactuBocti (dypaHoBux cnonyk. Peakuii enekTpodiabHOr0 1 HyKJI€O(]IBHOTO
3aMillleHHsT B (ypaHoBoMmy siapi. Peakiii mpuegnanns. HaiiBakauBimn moxigH1
bypany: dbypdypon, mipociauseBa kucioTa. JIikapchKi Npemnapatd Ha OCHOBI 5-
HiTpoPypdypomy. CTiHKICTh (PypaHOBHUX CIONYK 1 pO3LIEIUVICHHS HUKIY. ['11pyBaHHs
noxigHux (Qypany. Peakuis 'opmana — Jlednepa, cunTe3n Ha ocHOBI Oyrtan-1,4-
niony. Terpariipo@ypaH sk pO3YMHHUK 1 peareHT; TeTpariipo@ypdypuiioBuii ciupt
1 #ioro gerimpataris. [IpupoaHi crionyku 3 siapoM pypaHy: KaHTApUIAWH, MYCKapHH.
AHTHOI0THKH — MOXIJHI (PypaHy: MPOTOAHEMOHIH, MEHIIUIOBA KUCIIOTA, KIaBalllH,
KapiiHa — okcug, kpemid. ['pyma tiodeny. bynosa tiodeny. CnocoOu onep:kaHHs
TiodeHiB: 13 1,4-muKapOOHITBPHUX CHOJYK, 13 TiomianerartiB 1 1,2-auKapOOHITEHUX
cnonyk (I'itn30epr), ectepiB aneruiaeHAUKapOOHOBOi kuciaotu. CuHTe3 O-
aminotioeniB (I'eBanpa). XimiuHl BiaacTuBocTi TiodeHiB. [Hg0oEeHIHOBA peakiis.



Peakuii enextpodiibHOr0O 1 HyKJI€o(]iIbHOTO 3aMillleHHs B psaay Tiodeny. Peaxiis
necynabdypuzanii. ['iapyBanas noxigaux tiopeny. [Ipupoani cnonyku 3 TiopeHOBUM
sanpoM. biotunu 1 Gionerun. ['pyna mipony. Bygosa Ta peaxiiiiHa 34aTHICTb HIpOIY.
®iznuni 1 cnektpanbHi BimactuBocti. Cunte3 [laans — Kuoppa (komgencaris 1,4-
JTUKETOHIB 3 aMOHIakoM a0o mepBUHHMMH aMiHamu). CuHTe3 miponiB 3a ['aHuem
(KOoHJIeHCAIlis O-TaJIOTeHOKETOHIB 3 [-ketoectepamu). Cunte3 Kunoppa (koHmeHcaris
O.-aMIHOKETOHIB 3 [3-aukapOooHuUibHUMHU criodykamu. [lipon sik NH-kuciora, Oynosa
HOipUI-aHIOHY, peakIii JempoTOHOBAHOTO mipony. Peakuii enekTpodiabHOTO
3aMilllEHHS B TIPOJBHOMY SApi: TPOTOHYBaHHS, HITPYBaHHA, CyJIb(yBaHHS,
raJIOrTeHYBaHHS, AJKUIIOBAHHS, AI[WJIIOBAHHS, pPEaKIlli 3 ajblerijaMud 1 KETOHAMH.
BB eneKTpOHOJOHOPHUX 1 €JIEKTPOHOAKIIENTOPHUX 3aMICHUKIB Ha HaIpsMm
nepediry peaxiii eaeKkTpodiIbHOr0 3aMillleHHsa B sapi mipodiB. Peakii Jlinbca —
Anpaepa. BinbHOpagukanbHi peakilii. Peakiii po3kpuTTs miposibHOTO HUKTY. Peakirii
BIJIHOBJICHHSI Ta OKMCHEHHs. Peakiiii moximHux mipoiy. ['igpoBaHi MOXiJHI MIPOITY.
JunipuiMeTanu 1 JUIIPUIMETEHH, AUMIpHUIMEeTeHOoBI OapBHUKU. [lopdoobiniHoreH.
[Hopdipunn, xmopunu, kopuHU. ['eMiH, xnopodin, BiTaMiH Bip (1miaHkoOanamin).
[Tirmentn xoBui. IlpuHIMOM BCTaHOBIEHHS OYIOBM 1 CHHTE3y HPHUPOJHHX
nopdipuHiB. AHTHUOIOTMKM Ha OCHOBI MIpOJdy: MIOJIOTEOPUH, MIPOJOHITPHUH,
IPOJUTIO3UH. AJIKaNOiy Ipynu HipoJy: TIFPUH, KYKCTITPUH.

Iamon. benso[b]rioden. benso[b]bypan. I'pyna inmony. bymoBa Ta peakiiiina
3JIaTHICTb 1HA0TY. PI3UYHI 1 CIIEKTpalbHI BIacTUBOCTI. CUHTE3U 1HIOIBHOTO SApa 32
®imepoMm (meperpynyBaHHs apuiripa3oHiB), ManenyHrom (KOHAEHcAIllsl o-ajKiji-
aHUTIMIB  KapOOHOBUX KHUCJIOT B TPUCYTHOCTI CUJBHUX OCHOB), Peiiceprom
(KOH/EHCAIlIsT €CcTepiB IMIaBJIEBOI KHUCJIOTH 3 o-HITpoTodyeHamu), Heninecky
(koHAEHCaAIlsT  m-XIHOHIB 3  eHamiHamu), bimmepom  (uMkmizamis — o-
rajJloreHOKapOOHIIbHUX CIONYK 3 apuiamiHaMu). KuCIOTHI BIACTUBOCTI 1HAOMY,
OynoBa  IHIOJI-aHIOHY,  peakilii  JempoTOHOBaHOro  1HAoJdy.  Peakmii
eJeKTPO(UIBHOTO 3aMIlllEHHS B psAy 1HAONY: NPOTOHYBaHHS, HITPYBaHHS,
HITPO3yBaHHS, B3a€EMOJIS 3 COJSIMU J1a30HIIO, CYJb(yBaHHS, TaJIOr€HYBaHHS,
AJIKUTIOBAHHSI, allWJIFOBaHHs, peakiliss ManHixa. Peakilii OKUCHEHHS 1 B1JHOBJICHHS.
Innonenian 1 iHAOMIHU. OKCUTCHOBMICHI MOXIJHI 1HIOJY 3a IMPOJBHUM SIPOM:
iHIOKCHJI, OKCiHIOJ, MiOKCIHION, i3aTWH. IX CHHTE3M 1 XiMiuHi BJIACTHBOCTI.
HaiiBaxxnmuBimii TpUPOAHI 1 CHUHTETHYHI TMOXIAHI 1HAOMY: TpaMiH, Tpuntodas,
TPUNITAMiH, TeTepOAyKCHH. IX CHHTe3 1 B3a€MHI mepeTBOpeHHs. Pesepi.
JlizeprinoBa kwucimora Ta il N,N-mierunmaming (JICH). Ilpupomni imgonu 3
TIAPOKCWILHUMH TPyINaMu B sipi OeH3eHy: oTpyTH kad (OydoreHiH, OydoTeHiun),
JI0Yl PEYOBMHHM TAIOLMHOTEHIB TpuOiB (NMCUIOOIUIMH Ta MCHIONUOIH), TOPMOHU
IIEHTPAJIbHOI HEPBOBOI CHUCTEMH (CEpPOTOHIH, MeJaToHiH). [HAWTrO Ta 1HAWTOINHI
Oapeuuku. KapOazon. OnpepxanHsi 3 mnoxigHux OideHury, audeHinaminy, (eHi-
rijpasvHy, IUKJIOreKCaHOHY. Peakiii enekTpodiapHOro Ta HYKIEO()UIHLHOTO
3aMIIEHHsT B Py KapOazony. Biniunkap6azon. [3oingosn. IlopiBHsHHS OyaoBu
1301H101y 3 OynoBoro iHmony. CuHTE3W 1301HI0MIB. [30iHAoMIH. DTanoliaHiHU.
[anonizun. [loHATTS Mpo 130-7-enekTpoHHI aHanoru. CUHTE3 Ta XIMIYHI BIACTUBOCTI
ipomi3uHy (Ynum6abin, CremanoB). KonaencoBani Tiodpenn. TioHadTeH, iHoro
CHHTE3, peakilii enekTpodinpHOro 1 HykjaeohIbHOro 3amimieHHsa. OKCUTeHOBMICHI
noxiaHi tioHadreny. Tioinauro. Jlubenszoriodpen. Kymapon (6enzodypan). Cunres



KyMapoHy Ha OCHOBI KyMapHHy 1 CIIOPIBHEHI CHHTE3H 3 0-3aMIIICHHX (DEHOIIB.
Cunre3n, mo 0a3yrOThCSd Ha yTBOpeHHI 3B 53Ky 2,3 1 3,3a. Peakmii xymapoHy 3
enekTpodinbHuMu peareHTamu. Peakmii mertamoBanHsa. Kymapanu. ['igpoBani
noximHi Oen3odypany. [300eH30bhypan. Praman, dramig. Jubenszodypan. 1,3-
Jlia30au: iM1a30J1, Tia30J1, OKCa30Jl.

Knacudikanis azomi. A301u sk m-aM(OTEpHi reTepolUKIN. [X MopiBHANbHA
xapaktepuctuka. I'pyna imigazony. bynoBa, tayromepis. CuHTE3M 1MiJ1a30JIbHOTO
anpa: 3 O-TUKapOOHIIBHUX CHOJYK, ajbJAETiAIB 1 aMmiHiB, 3 JAMHITPOOYPIITHHOBOT
kucioTH, 3 N,N-miankinokcaminis (cuaTe3n Bamnaxa), cuare3u Boms — MapkBanbaa
3 0.-aMIHOKapOOHUIBHUX CIIOJIYK 1 TIOIlIaHAT-HOHA, OJIepyKaHHs 1M1/1a30J11B 3 aMi1JIMHIB
1 O-TajJoreHOKapOOHITBPHUX CIONyK. Peakmii 3aMilieHHsS B 1M1Ja30JbHOMY SIIpi.
[igpokcu- 1 aMiHOMOXiHI 1Miga30;ry. bioJOTiYHO aKTWUBHI CIOIYKH, IO MICTATH
IMiTa30JIbHE  SIPO: TICTaMiH, TICTHAMH, TlapabaHoBa KucioTa. IMima3omiHM.
Iminazomonu. Ilimantoinm. IMmimazomiguHM. AJKaIOiMW 3 1MIJAa30JIbHUM SIAPOM:
niJoKapmiH. AHTHOIOTHKHM TMOXIAHI 1MiJla30iy — a3oMinuH. bensziminazon. bymoga.
Cunre3n 3 (eHuUIeHIIaMIHIB 1 KapOOHOBUX KHCIOT Ta iX moxigHux (Puurinc —
JlanenOypr), 3 o-deHuieHaiamiB 1 anpaeriaip (Meron Baiinmenxarena). OnueprkaHHS
OeH31MiJ1a3071-2-0Hy, 2-aMiHOOEH31Mi/1a30Jy, 2-MepKanToOeH31Mi1a30y. XiMIuHI
BJIACTUBOCTI MOX1IHUX OeH3iMiazoiy. ['pymna tiazony. bynosa. CuHTe3U Tia30JbHOTO
kb, Cunte3 [MaHua 1 Moro moaudikaiisi, cuHTe3 13 TiomiaHariB. OxepxaHHs 2-
MEpKaIToTia3oiy 1 HOro nepexij B Tia3oiM. XIMIYHI BIACTUBOCTI Tia3omiB. Peakuii 3
enexkTpoduibHUMU 1 HykIeopuibHUMU apeHTaMu. Cynbgariazon, TiamiH (BiTaMiH
B1). T'impoBani Tiazonu. Tiazominu 1 TiazoniguHu. IleHimwiiH Ta HOTO MOXIJHI,
Ooauutpaunnu. benzoriazon. CuHTE3n OEH30TIA30JBHOTO SAPA 13 0-aMIHOTIO()EHOIB 1
MOXIAHUX KAapOOHOBUX KHCJIOT, MLMKJII3allisl TIOAHITIAIB KapOOHOBUX KHCIIOT,
(heHUITIOCEUOBHH 1 o-TiomiaHapuiaamMiHiB. CTIHKICTb sapa, HOro MOBEIHKA B PEaKITis
eJEKTPO(DUIBHOTO 1 HyKIeO0(p1ILHOTO 3aMileHHs. 2-MepkanTtobeH30Tia301 (KarTakc)
1 cuHTE3u Ha Koro ocHoBi. [lpumynunu, mouudepun. BukopuctanHs MOXiTHUX
OeH30Tia30/Ty B IIaHIHOBUX KOHAEHcallisx. ['pyma okcazony. bynosa. Cunresu 3 a-
rajOreHOKETOHIB 1 aMiHIB, HUKJII3aIlisd alMjIaMIHOKapOOHUIBHUX CIONyK. PeakiiiitHa
3IaTHICTh OKCAa30JIIB B PEAKIlis eNeKTpOo(PUIHLHOTO 3amMilieHHs. ['11poBaHi OKca30Ju.
Oxkca3o0yioHU. A3JaKTOHM Ta iX BUKOPUCTaHHS HJisi CHUHTE3y O-aMIHOKHUCIIOT
(Epnenmeiiep). Oxcazomiuu. Oxcazomiauau. bensokcazon. CunTtes 13 o-
amMiHO(EHOIB 1 MOXIAHUX KapOOHOBHX KHCIIOT, 0-aMIHO(EHOIIB 1 albIETidiB, O-
HITpO(EHUIOBUX €CTEepPIB KapOOHOBUX KUCIOT. beH30Kca3010HU, O€H30KCa3TIOHH, 2-
aMiHOOEH30Kca30J1, 2-XJI0poOeH30Kca301. Peakinii Hyk1e0(h1IbHOTO 3aMIIICHHS.

1,2-Jlia3onmm: mipa3on, 130Tia3o0J, 130kcazoj. ['pyma mipazony. byaoa
nipazonbHOro siapa. Taytomepis. CuHTE3M, WO MNPUBOAATH [0 MIPa30JiB:
NpUETHAHHS KUPHUX [1a30CHOJIYK JO alleTWICHIB, peakilii Tiapa3uHy Ta WOro
noxigHux 3 1,3-aqukap6oniibhumu cioaykamu (Kaopp), 3 aueTuiaHaAnKapOOHITbHUMU
cnonmykamu  (Knsiizen). Peaxmii 3amimenass B psgy mipaszony. [lipazomiam.
[Tipazomonn. CuHTE3 Ta BIACTUBOCTI. AHTUIIPUH Ta CIOPIAHEHI CIOJIYKH.
[Tipazonmonosi OapBHuku. Ilipazomiaun. Immason. bynoBa iHma3only, CHUHTE3M Ha
OCHOBI 0-3aMIIIEHUX apWIT1IPa3oHIB, O-T1APa3UHO(PEHUTKAPOOHITBHUX CIOMYK,
13aTHHOBOI KUCJIOTH, O-TONYIAMHIB. XIMI4HI BJaCTUBOCTI 1HAa30:1y. ['pyma Tpuasony.
BinunaneHuii 1 HecuMmeTpuuHui Tpuazonu. CHUHTE3W BIIUHAIBHUX TPHA30JiB 32



peaxiiero 1,3-61nmoaspHOTO IPHETHAHAS a3uIiB 10 aneTuieHiB. 1,2,4-Tpuazonu Ta ix
cuHTe3 13 miamiriapasuniB. CTIHKICTh Tprua3oidbHOTO siapa. Hitpon. bensorpuason.
I'pyma Tetpazomy. bymoBa Tterpazomy. CuHTe3u TeTpa3oiiB. AMIHOTETPA3OJL.
TetpazomieBi coii Ta iX mepeTBopeHHs Ha Gopmazanu. [lentazon. JloBeneHHs oro
yTBOopeHHs. ['pyma i3otiazonmy. CuHTE3u i30Tia3o0iiB 1 OeH3zizoriazonmiB. Peaxirii
eleKTpoinbHOTO 1 HyKieodinpHOro 3amimeHHsa. ['pyma i3o0kcazony. bymosa
130kca3oniB. Cunre3u 3 1,3-TuKapOOHUIBHUX CIOJIYK, HEHACUYEHHX KapOOHIIbHUX
CIIOJIYK, XJIOPBIHUIKETOHIB 1 TigpokcuiiaMiHy. CHHTE3U 130KCa30JIiB PeaKIli€ro
IUKJIONpUETHAHHSA. MIIHICTh 130KCA30JIBHOTO siipa 1 peakxiiii, 1o MPU3BOIATH 0
Horo posmermieHHs. EnexktpodinbHe 3amilieHHs B psAay 130kcazoniy. Peakiii
HyKJIeo(UIbHOrO 3amimieHHs. [iapoBaHi 130Kca30Jid: 2-130KCa30JIiH, 130KCaiIUH.
AHTHOIOTHKHA  PpsAAy  130Kca3zoidy: HukiaocepuH (okcaminuH). KonaeHcoBaHi
130KCa30Ji1: 0E€H3130KCa30J1, aHTpaH1I.

[HectnunenHi rerepouukiIiyHl cnonayku. Ilipuyaun. bynoBa 1 peakuiitHa
3/IaTHICTh TIPUAMHY. BUIIIEHHS MIPUIMHOBUX OCHOB 3 Kam’ STHOBYT1JIbHOI CMOJIM.
CuHTE3u TipUAMHOBOTO szpa: 3 1,5-1uKapOOHIIBHUX CHOJIYK a00 COJel Mipuiiio, 3
aNblETIAIB, [-AUKapOOHIIBHUX CHOJYK Ta amoHiaky (3a [Tanuem), 3 [3-
JTUKapOOHIIBHUX CTONYK Ta miaHareTamigiB (I'yapernri), 3 okca3zomniB Ta Ji€eHOPLIIB, 3
anpleriiB Ta amoHiaky (Uwuu6abin). BnactuBocti mipunuHiB. [lipuaunu sk
TPEeTUHHI  OCHOBU: TIPOTOHYBAaHHS, KBaTepHizaiis, yTBOpeHHs N-OKCHIIB.
BnactuBocti N-okcuaiB mipuaudiB. Imigm Ta iMigu mipuaudito. [lipunuam sk
€JIEKTPOHHI aHaJlorn OeH3eHy. Peakiii eleKkTpo@uIbHOrO 3aMilllEHHd B POy
NIpUAMHIB: HITPYBaHHS, CyJb(yBaHHs, rajoreHyBaHHs. Peakuii Hykieo(]iJbHOTO
3aMillIeHHs B pAly NIPUAUHIB: 3aMillieHHs ['i1poreny (aminyBaHHA 32 UnunOaOiHuM,
TIIPOKCUJTIOBAHHS), 3aMIIEHHS TaJOreHIB, 3aMIIICHHS HITPOT€HOBMICHUX TPYIL.
AJNKUIIIPUANHU Ta iX YETBEPTUHHI COJII B I[IaHIHOBUX KOHJEHcaIlisX. Po3miernaeHHs
nipuaArnHOBOro spa. Oxcunipuaut. [lipunonu. Penukiizanis NOXiqHUX MPUIUHY.

[lipugokcuH Ta cHopiiHeHi mnpupoAHi npoaykTu. umipumawmm.[iapoBani
noximHi mpuauny. Ilinepunun, WOro oJep:KaHHsS Ta BIACTHUBOCTI. AJIKANOinu, 10
MICTATh SIIPO MIPUIWHY: KOHIH, HIKOTHUH, aHa0a3uH. TpPOIaHOBI aTKalOiAN: KOKaiH,
aTpOIIiH.

XinomiH. [3oxinonin. I'pyna xinoniny. bynosa 1 peakiiiiiHa 31aTHICTh X1HOJIIHY.
CuHte3u XiHOJMIHOBOTO sypa: Meto Ckpaymna (KOHJEHCAIsl aHUIiHY 3 TIIIEPOIOM)
ta JleOHepa — Miumwiepa (KOHACHCAIllI apoOMaTUYHUX AaMIiHIB 3 ajbJerigamu).
Opep>kaHHS XIHOJIIHIB 3 0-aMIHOOEH3JIbJIETIAIB Ta KapOOHUIBHUX CHOJYK (peakiii
Opinnenaepa Ta ii mogudikamis 3a [pituuarepom). Cunre3 Komba 3 apomarnuHux
amiHIB Ta [-aukapOoHinpHuUX cnoiayk. Cunrte3 Konpama — Jlimmaxa — Kaoppa
(KoHIEHCAIlIS apOMATHMYHUX aMiHIB 3 [3-keroecTepamu). BmacTHBOCTI XiHOJIHIB.
Peakuii  enexktpodiabHOro (HITpyBaHHs, CyJdb()yBaHHS, TaJlOT€HYBaHHS) Ta
HYKJI€O0(UIbHOrO (aMiHyBaHHS, T1APOKCUJIIOBaHHS, AJKUIIOBAHHS Ta apHIIOBAHHS
JITIA- Ta MarHidOpraHiyHUMHU CIIOJIyKaMH) 3aMillleHHs B psay XiHOJiHY. Peakmii 3
okucHUKaMH. XiHomiH-N-okcua. AMiHO- Ta TipokcuxiHojiHu. Kucnoru rpynu
X1HOJIHY: XIHAJbAIHOBA, HMHXOHIHOBA. [liaHIHOBI OapBHUKHU 3 SApPaMU XIHOJIHY, 1X
kinacudikaiis Ta cnocodu onep:kanus. [linamianon. I'igpoBaHi MoXigHI X1HOJIHY Ta
aJIKaJIOIIM TPYNHU XIHOMIHY: IMHXOHIH, XiHiH. ['pyna i3oxiHomniny. bynoBa. Cunresu
130X1HOIIHOBOTO siapa: binepa — Hanupanbebkoro (B3aemonist 2-eHineTaHaMiHy 3



raJIoOreHaHT1IpuAaMu KapOOHOBHX KHUCIIOT 3 HACTYIHUMH AET1ApaTali€io Ta Aeriapy-
BaHHsM), [likTe — ["amca (mmkmizanis anuia- abo apoiNmoxXigHuX 2-TiIpoKcu- abo 2-
MeTokcudenineranaminy), Ilikre — Illmenrnepa (B3aemomis 2-deHineraHamiHy 3
albJIerilaMid B MPHUCYTHOCTI KUCJIOTH 3 HACTYIMHHUM JeripyBanHaM), [lomepanma —
®puya (KOHAEHCAIlis OCH3IBIETIAY 3 aleTajieM aMiHOAIETaIbACTITy 3 HACTYITHOIO
IIUKITI3AINEI0 T Ji€l0 KUCIOTH). EnekTpodinbHe Ta HykIeodiabHE 3aMIlleHHS B
pany 130xiHOMIHY. ['1APOKCHI30XIHOJIHM Ta 130XIHOJOHHM, aMiHO130XIHOJIIHH.
TayTtomepis. Ankanoigu Ipynu 130X1HOJIHY: IMamaBepuH, MOpQiH Ta HOTro MOXiAHI.
AxpunuH Ta penantpuauH. bynosa, cnocoou 1o0yBaHHS Ta BIACTUBOCTI. AKPUIIOH.
Jlikapchbki 3ac00M aKpUAMHOBOIO psiAy: piBaHod, akpuxid. Couni xiHoni3uHi0. CuHTE3
cosiel xiHomi3uHIIO. Peakiii 3 Hykieodinamu. IlomupeHHs XIHOJI3WHIB 1 COJIEH
X1HOJMI3UHIIO B npupoai. KaTionu mipuiiro, 2- 1 4-mpoHu Ta ix 6eH3oaHajoru. I'pyna
nipany. IlipumeBi com. byaoBa. Cnocobu poOyBanHs 3 1,5-mukapOOHIIBHUX
CHOJIYK, O, 3-HEHaCMYeHMX KETOHIB 1 OLTOBOIO aHTiApuAy, OJeQIiHIB 1
XJIOPAHTIIPUAIB KapOOHOBUX KucnoT. Peakiii comedt mipwmito. [liponu. byposa,
olepkaHHS - 1 Yy-mipoHiB. Peakiii 3 enekTpopuibHUMH 1 HYKI€O(DUIEHUMU
arearamu. Hykneodinpaa penmkmizaitis 3a Tumom ANRORC Ha mpukiaai moxigaux
NIpOHIB 1 mipuimieBux coneil. Peakuii 3 gieHodinamu. Jurigponipan. Bukopucranus B
CUHTE3aX: JUTIAPOINIPAHOBUM 3axuUcT cnupTiB. lliaHiHOBI OapBHUKM 3 sApaMu
nipuiito. I'pyna 6enzonipany. I'onoBHI Tunu 6eH3onipaHoBux cnojiyk. Com OeHso-
NipuiIio, KymMapuH 1 XpoMoH. @naBoH, com (aaBuito, 130¢uaBoH. CHHTE3U LHX
TUMIB OEH30MMIPaHOBUX CIHONYK. Peakiii enexkTpodiibHOrO 1 HYKIEO(UIBHOTO
samimieHHs. Permkomizamis. [loximni cronyku OeHzomipaHoBoro psay.Kerexinmu.
AHTomianu 1 anromianiguau. Toxodepon (Bitamin E). I'pynma kcanteny. Kcantew,
KCaHTOH, KcaHTriapos. CuHTe3n KCAaHTOHY. [ 1ApOKCHUIOXIJAHI MOXITHUX KCAHTEHY.
@nyopon. [HiasuHu: mipuga3uH, MpUMIAUH, mipasuH. Tpuasunu. Jlia3uHu:
MipUIA3UH, TIPUMIAMH, Mipa3HH. IX OEH30MOXigHi: IMHOMIH, (TaTa3HH, XiHA30IIH,
XiHOKcamiH, mipumianH. CHUHTE3 MIPa3MHOBOTO fAJpa: 3 O-aMIHOKapOOHIIHLHUX
cnonyk, 3 1,2-mukapOoHuIbHMX crnosiyk 1 1,2-miamiHocnonyk. CrnocoOu CHHTE3y
MIPUIA3UHOBOTO sijipa (KOHAEHcAIlA Tijipa3uny 3 1,4-mianuiaeTuieHaMu, MOX1THUMHU
MaJIeiHOBOTO aHTIApHUIY, 4-alIbJIeTiI0- a00 4-KETOKUCI0TaMH). XIMIYHI BJIACTHBOCTI
nipasuny 1 mipugasuny. ['pyna mipumiguay. CHUHTE3W MOXIIHUX MIPUMITUHY 3
aM1JIMHIB, CEYOBUHH, TIOCEYOBUHH, T'yaHIAUHIB. BIacTUBOCTI MiPUMIAMHOBOTO SI/Ipa.
[leperpynmyBannst Jlimpora B psaxy mnipumiguHy. [lpupomni amido- Ta
TIAPOKCUTIOXIAHI TIPUMIAUHY: ypalui, TUMIH, IHUTO3WH, iX y4acTh B MOOYIOBI
HYKJIETHOBUX KucJO0T. bapOiTypoBa kucnora Ta ii nmoximni. Cynbdamigai npenapatu
rpynu  OipUMIAUHY: cyinb(a3uH, cyibpagume3ud. Tiamin (BitamiH Bl),
KOKapOoKcuiasa.

[Iypunu Ta iHII reTepouukiiyHi cucremu. ['pyna nmypuny. bygosa. Cunresu
nypuHiB 3a metojgoM TpayOe. CeuoBa kucinota. Hykmeo3uau. Anenid. TiokCaHTHH,
ryanidn. Ix cunres. Hykneotumu. Anenosundocdatn. HykneiHOBI KHCIOTH.
Ankanoinu rpynu nypuny: kKodein 1 TeoOpomiH. AHTHOIOTHKYA — TOXI1JIHI TypUHY —
nypominuH. ['pyna nrepuauny. bynoBa. CuHTe3n nOTepuaAMHIB 13 JlaMiHIB
OipUMIIMHOBOTO psiAy. BracTtuBocTi nrepuauHiB Ta ix mnoxiaHux. Pubodnasin
(BiTamin B2). Ilirmentu kpun metenukiB. [IoHATTS npo Tpu-, 4OTUPU-, CEMUUIICHH] 1
MaKpOTeTepOLUKIN. A3upuHM, [ia3upuHu. Peakuii 3 enexTpodimpHUMHE 1



Hyki1eopiIbHUME peareHTaMu. DOTONITHYHI 1 TEPMOJIITUYHI peakiii. A3eTUINHH 1
azetu. Aseminu, OeH3asMmiHW, [dlazenmiHnd Ta ix OensomoxigHi. KpayHn-erepu,
KpUNTaHIu. ['eTeporuKkim, 1o MicTaTh 60p, cuimiliil, pocdop, ceneH, NoaiBaJIeHTHUN
101, METaJIH.

4.6. BIOOPI'AHIYHA XIMISA

Beryn. Ictropuynuil po3BUTOK 3HaHb MPO MPUPOAHI PEYOBHMHHU. | eHETHUHMI
3B’SI30K 3 OPraHiyHOIO XiMi€ro. bioopraHiyHa XiMmis — cydacHa XiMisl IPUPOJHHUX
crionyk. Kiacudikaiis mpupoJHUX CIONYK: O10MojiMepu Ta HU3BKOMOJEKYJISPHI
OloperyssiTopu. MeToaos0Tis XiMii MPUPOJHUX CHONyK. [IpUHIIUIK CHpPOIIEHOTO
300pakeHHsI OpMYJT OpTaHIYHUX CIIOJYK.

Haiinpocrimi  GiyHKIIOHANBbHI ~ MPUPOAHI  CHOJYKH. ['1pPOKCHKHUCIOTH.
Knacudikamis,  OyagoBa,  HOMEHKJIaTypa Ta  130Mepisi  TIIPOKCUKHUCIOT.
Po3noBcrokeHHsT Ta pojib 'y MNpupojl. XiMiYHI BJIACTUBOCTI T1IPOKCHUKUCIOT.
JlakToHHa hopmMa MPUPOTHUX T1APOKCUKUCTOT. [IprpoaHi aHTUOIOTUKY 3 TAKTOHHUM
KUIbIIEM. MeBaJlOHOBA KHCJIOTA.

Oxcokuciotu. bynoBa, knacudikamis Ta HOMeHkIarypa. Tayromepis
KETOKHUCIIOT. OKCOKHUCIOTH — KIIIOUOBI CIOJYKHM B OIOCHHTE31 psiy HPHUPOIHHX
cnonyk. [lipoBuHOTpagHa KMUCI0Ta Ta ii POJIb.

Awminocriuptu. bynoBa, knacudikaiiisi Ta HOMEHKIATypa. XiMIYHI BIaCTHBOCTI
amMiHOCTIUPTIB. PO3MOBCIO/KEHHS Ta POJIb Y MPUPOJII OKPEMHX MPEICTABHUKIB I[HOTO
KJIaCy PEYOBHH: XOJIiH, alleTHJIXOJiH, OeTaiH, ciHro3uH, eheapuH Ta HopedeapuH.
Karexonaminu — TOpMOHM Ta HEMpOMEA1aTOPH TBAPUHHUX OPTaHi3MiB.

Tepnenoinu: BU3Ha4YeHHs Ta 3aragbHa (Qopmyna. [3ompeHoBa OIMHUIIA.
[TpaBuno JI. Pyxxuuku. OcoOmmBocTi OynOBH NPUPOIHUX 130mpeHiB. biocuHTes
TepneHoiniB. Po3noscromkenns B npupol. Kinacudikaiis TeprneHoiiB 3a KUIbKICTIO
130MPEHOBUX OJUHUIIb.

Monotepnenoiau. OCHOBHI TpPEACTABHUKUA AUUKIIYHUX MOHOTEPIECHOIIIB:
OIIMMEH, IUTPOHENIOJN, TepaHiof, HEPOJI, JIHAJOOJ, HUTPaib. [30Mepis alUKITYHUX
MOHOTEPIIEHOIIIB: TOJOXKEHHsI TMOABIMHOrO 3B’s3ky, Z, E — i30Mepu, onTuU4HI
13oMepH. CuHTE3 ff -10HOHY. XIMI4H1 BIaCTUBOCTI MOHOTEPIIEHOIIIB.

Po3noBcrokeHHsT B pociinHaxX Ta OlosioriyHa fis. MeHTaH — 0a3oBa CTPYKTypa
MOHOIIMKJIIYHIX MOHOTEPHEeHOiNiB. P13UYHI BIACTHUBOCTI, 3HAXO/KEHHS B MPUPO/IL,
0COOMMBOCTI OyIOBM MOHOIMKJIIYHMX MOHOTEPIEHOIMIB: JIIMOHEHY, MEHTONY, d-
TEpIiHEO0Jy, acKopiaoiy. [30Mepu MEHTOy Ta KapBOHY. 3aJIeKHICTh O610J0T1YHOT Jii
X PEYOBUH BIJ TPOCTOPOBOI  OYyJOBU. 3aCTOCYBaHHS  MOHOIMKJIIYHHX
MOHOTEPIIEHOIAIB. bBIIMKIIYHI ~MOHOTEpHEeHoimM Ta i1X 0a30Bl  CTPYKTYpH.
Posnoscromkenns B mpuponi. Kamdopa: ximiuyna OynoBa, 10OyBaHHS, CHHTE3 Ta
3actocyBaHHs. bopHinaneraT Ta HOro BUKOPUCTaHHS.

CeckBITepneHOIIM AUUKIIYHI Ta UUKIIYHI, OyA0Ba, PO3MOBCIOKEHHS Y
npupoAl Ta 6iosioriuHa posib. OcoOIMBOCTI OyI0BU MPUPOJHUX a3zynieHiB. CrekTp Aii
CECKBITEPIIEHOBHX JIAKTOHIB.

MoHO- Ta CECKBITEpPHEHOIAM — CKJIQJOBl MPUPOJHUX e(DIpHUX OJiil.
3Haxo pKeHHs Ta QyHKINT eipHUX OJII B POCIMHHOMY CBiTi. MeTOIM BUJILJICHHSI Ta
BU3HAuUCHHs ckiany edipHux omi. [TonsaTrts mpo 3amax ta ocmodop. IlepBuHHI
3amaxu. [IpuHiun xomruiemeHTapHOCTi. CKIamoBi 3amaxy TpPOSHAN. 3aCTOCYyBaHHS



JETKUX MPUPOJHUX PEUOBHUH.

Hutepnenoinu. ®iton gk ckmamoBa  xyopodury. XimiuHa — OyoBa,
PO3MOBCIO/KEHHS B MPUPO i Ta (izioioridHa Mis peTHHOY (BiTaMiH Aj1). MexaHi3m
30py Ta B3a€EMOIIEPETBOPEHHSI T'€OMETPUYHHUX 130MEpiB peTuHamo. Jluteprnenun —
OCHOBHI CKJIQJIOBI MPUPOAHMX CMON Ta Oanp3amiB. [luTeprienun OypiITUHY Ta
kaHioi.* 3acTocyBaHHS MPUPOJIHUX CMOJ Ta Oaib3aMiB.

Tpureprnienoign. OcobiMBOCTI OYJOBM CKBajeHy — MPOMDKHOI CIHOJIYKUA Y
CHUHTE31 CTepoimiB. TpuUTEpIeHOBl CaNmoOHIHMU, 3HAXO/HKEHHS B TMPUPOAL Ta
¢di3ionoriyHa  Jis, 3acTOCYBaHHS Y  MEAUWIIMHI, XapyoBik, mnadroMepHii
IIPOMUCIIOBOCTI.

Terparepnienoign. KapotuHoinu, ocoOnuBocTi OyJOBH  MOJEKYIH, IO
3YMOBJIIOIOTh  3a0apBJICHHS, PO3YMHHICTh Ta IHIN BJACTUBOCTI. XpoModop
KapOTUHOI/I1B Ta MPUPOJIHUN KOJIp pociuH. Po3noBCIo/pKeHHS Ta PyHKIIT B IPUPO/IL.
dizionoriyHa 1ig KapoTUHOIAiB. JlikomiH. d-, -, y-KapOTHH — MPOBITaMIHU Aj.
Kcantodisin — KHCHEBMICHI IPUPOAHI TETPATEPIIEHOIIH.

XIMI4HI BJaCTHUBOCTI TEPIICHOIIB SIK HEHACUYEHUX OPraHIYHHUX CIONYK. Peakii
NpPUENHAHHS, 130Mepu3allii Ta UUKII3alii. 3acTOCyBaHHSA KIACMYHUX XIMIYHUX
METOMIB Il BU3HaueHHs OyaoBU TepneHoiAiB. CydacHi (I3MKO-XIMIYHI METOAM
11eHTU(IKAI[lT TEPIEHOITIB.

Crepoinu. 3arasbHa XxapakTepucTuka. llukioneHTaHnepriapopeHaHTpeH,
ecTpaH, aHJPOCTaH, MPErHaH, XOJjaH, XoJieCTaH — 0a30Bl CTPYKTYpH CTEPOiJiB.
Homenknarypa. Ocob6muBocTi OyJOBH Ta CTEpeOXiMis MPUPOIHUX CTEPOiJiB.
CkBajeH — TpOMDKHA CHojiyka B OiocuHTe3l crepoimiB. Po3moBcromxeHHS B
POCIIMHHOMY Ta TBapuHHOMY CBIT1. Kiacudikariis crepoinis.

Creponmu  (crepunu). bazoBa cTpykrypa. 300cTepunu, (ITOCTEPHUHH,
MIKOCTEPUHHU Ta CTEPUHHU MIKpOOpraHi3MmiB. X0JIECTEPOJI — BMICT, pOJIb Ta CUHTE3 B
TBapWHHUX opraHizMax. CTpykTypa S5-xoiiecTeH-3-01y. MIKOCTepUH eprocTepuH —
npoBitamid Dy. Bitaminu D; , Dy, D3: OynoBa Ta ¢izionoriuna fis.

’KoBuHi kucnotu. XonaH sik 6a3oBa cTpykrypa. biocunre3. bynosa crepoinnux
KHUCJIOT Ta iX aMiJiB 3 IJIIKOKOJEM Ta TaypuHOM. JKOBYHI KHCIOTH — MOBEPXHEBO-
aKkTUBHI cnioayku. DyHKIIIT B opraHi3mi.

Crepoinni ropmonu. IIoHSATTS 10po TOPMOHM, iX PO Ta 3HAYEHHS.
Knacudikartis crepoimaux ropMoHiB. MynbTH(YHKITIOHATBHICTE TOPMOHIB IIHOTO
kiacy. OCHOBHI cTafii 010CUHTE3Y.

KopTtukoinu — cTepoigHi TOPMOHM KOpPH HAJIHMPKOBOI 3aio3u. baszosa
CTpyKTypa Ta ocobmuBocTi OymoBu. DizioyioriuHa [isl TIIOKOKOPTHUKOIMIB Ta
MIHEpPAJIOKOPTUKOIMIB.  Buminenns 3  npupomnoi  cupoBuHH. CTpyKTypa
KOPTUKOCTEPOHY, KOPTU30HY, KOPTH30JY. AJBIOCTEpOH — HAWAKTUBHIIIHMA
OPUPOAHUN  MIHEPATOKOPTUKOiZ. (OCOOIMBOCTI 3aCTOCYBaHHS SIK JIKAPCHKUX
npenapatiB. [I[puHIMNM Ta METOIM CUHTE3Y MOAM(DIKOBAHUX AHAJIOTIB KOPTHUKOIIIB.
CUHTETHYH] JIIKapChKl 3aCO0M Ha OCHOBI MPHUPOAHUX CTEPOiTHUX TOPMOHIB KOpPHU
HAJTHUPKOBOI 3aJ103U. X1MI4H1 BIACTUBOCT1 KOPTUKOIIIB.

AHJIpOT€HN — YO0JIOBIYl CTaTeBl TOPMOHU. ba3oBa cTpykTypa Ta HOMEHKJIATypa.
Tectocrepon Ta ioro Merabomit. CHUHTETHMYHI aHAJOTH TECTOCTEPOHY Ta ix
3aCTOCYBaHHS B MEUIIMHI. AHAOOMITUUHUN €(PEeKT aHAPOTEeHIB.

Ectporenn — »iHoui crareBi ropmoHu. ba3oBa cTpykTypa. ApOoMaTUYHHIA



xapaktep kuiblsl A. Ectpamion, OymoBa, mertabomizm Ta (YHKIT B OpraHi3mi.
Buninennss 3 mnpupoAHOi CHpPOBHHM Ta 3acTocyBaHHS. HectepoimHi cmomyku
ectparenHoi  aii. [lomsaTrTs mnpo ¢apmakopop Ha mNpUKIALl ecTpagiony —
T eTUIICTHIIBOECTPOITY.

['ecrarenn — ctepoigHi TopMoHHM KOBTOTO Tima. 4-Ilpernen-3,20-mion —
TOJIOBHMM MpUpOAHMN rectareH. CHHTETHYHI aHAJOTU TMPOTeCTepoHy Ta iX
3actocyBaHHs. [Ipotusammigni 3acobu Ta npoOiemu miaHyBaHHa ciM’i. CydacHi
VSBJIGHHS TPO MEXaHi3M Jii crepoigHux ropmoHiB, podotu II. Kapicona Ta V.
Bectdans.

CrepoinHi ceplieBi rI1iko3uu. PO3MOBCIOIKEHHS B POCIMHHOMY Ta TBAPUHHOMY
cBiTi. bionoriuna Ta Qiziomoriuna mig. CHOuIbHICTH 1 BIIAMIHHICTH OYyJIOBH
KapJIeHOJ111B Ta OydaaieHOIIB.

[Ipocrarnanauan  Ta TpomOokcanu. Jleiikorpuenn. IlpocrarnmanauHu —
Oioperynstopu JimaHoi OynoBu. IlpoctaHoBa kucioTa Sk 0a3oBa CTPYKTypa.
Knacudikamis npocrarnanguHis. HomeHkiatypa Ta crnocoOu  MO3HAY€HHS.
Po3noBcrokeHHs Ta poJib B )KUBHUX cucTeMax. [IopiBHSHHS MexaH13My /il TOPMOHIB
Ta mpocTariaHauHIB. biocuHTe3 Ta OynoBa jeiikoTpueHiB. Di31010riYHa aKTUBHICTD
neiikoTpueHiB. OCHOBHI XIMIYHI BJIACTUBOCTI MPOCTarjJaHAHWHIB Ta JICMKOTPUEHIB.
HaliBaxnuBiii TpOMOOKCAaHU Ta JIEUKOTPUEHHU: Oy10Ba, POJIb Y )KUBHUX OpraHizmax.

[ereporukiiyHi  HU3BKOMOJEKYJSpHI  Oloperymstopu.  Ankanoimm — —
HITPOTEHOBMICHI ~ Oloperynsitopu. BusHaueHHss Ta 3arajbHa XapaKTepUCTHKA.
Oco0uBOCTI pO3MOBCIOIKEHHS B Mpupoi. CydacHi ysiBIeHHS PO 010J0T1YHY POJIbh
Ta (YHKIT HITPOT€HOBMICHUX CcrONyK. [ToHATTS mpo cMak. 3araibHi 0COOJMBOCTI
OynoBu ankanoimiB. Pi3MYHI BIACTUBOCTEH ankajoifaiB. 3HaueHHs peakilii MaHHIxXa B
OI0CHHTE31 aJKaJIOiAIB. 3arajibHl METOAM BHUIAUIEHHS Ta BU3HAUYEHHS aJIKaJIOIAIB B
POCIIMHHIM ~ CHPOBMHI 3a JONOMOIOK  SIKICHUX peakuiid. ['erepouukiiuHi
HITPOTEHOBMICHI ~ CHCTEMHM SIK 0a30Bl  CTPYKTYpU MPUPOJHUX  AJKAJIOI/IB.
Homenknatypa ankanoimiB. Knacudikamis ankanoigiB 3a KapOOH-HITPOTC€HHUM
CKEJIETOM MOJICKYJIH.

[loxinHi mipuauHY Ta MiNEpUIUHY (T€TEPOHIKOTUHY): HIKOTHH, aHa0a3WH,
KOHI1H, JIOOEJiH, HUTHU3UH. PO3MOBCIOI>KEHHS B IPUPOIi, Oy0Ba, (hi3ioioriyHa ais Ta
BUKopucTaHHA. CuHTe3 HIKOTMHOBOI KHciaoTH. Poborn A.Il. OpexoBa. Cunte3s
KoHiiHy 3a JlamenOyprom 3 ¢ —mikomiHy . LkianuBicTe manmiHHA Ta mpobiiema
TIOTIOHOBOT 3aJICKHOCTI.

[ToximHi mipomiaMHYy Ta MNepuanHy (TeTepoTpomnaHy Ta aTporiHy). ba3osi
CTPYKTYpH, TPOIaH, TPOIiH, ckomiH. Oco0nMuBOCTI OyJ0BH TPHUPOIHUX aTKAJIOIAIB
i€l rpynu. ATporiH Ta riociinaMmid. CHHTE3 aTpormiHy 3 OypIITHHOBOTO abJCTITy 3a
P. Binsmrerrepom-lllendom. ®apmakonoridyHa misi aTpormiHy Ta 3aCTOCYBaHHS B
MeIUIMHI. XOJIHOMITUKUA. ['alleHOBI Ta HOBOTaJEHOBI Mpemapard, M0 MICTATh
ankanoinu miei rpynu. Kokain. Bwmict B Erytroxylon coca. IMpoayktu rigposnizy
KOKaiHy Ta BCTaHOBJICHHS OyJnoBM pedyoBHHHM. KokaiH sIK MiCIIeBUH aHECTETHK.
Hapkotuuna gist kokainy. [Ipo6iaema 60poThOH 3 KokaiHi3MOM. CHHTETHYHI aHAJIOTH
KOKaiHy Ha OCHOBI (papmakodopy 1€l pedoBUHHU (HOBOKATH, IUKAiH, MPOKAiH TOIIIO).

[MToxigHi reTeponukiIiB B pociuHax poxay Senecio, Crotallaria, Heliotropium.
Oco6mmBocTi Oya0oBHM NpupoaHUX HeuwHiB. IlnmatudimiH 1 capamnuH, OyaoBa Ta
3aCTOCYBaHHS B MEIIUIIMHI SK XOJIHOJITHKIB Ta CIIa3MOJIITUKIB.



[ToximHi xiHOMIHY. AJIKanoimu KOpW XIHHOTO aepeBa. Ictopis moOyBaHHS Ta
BUKOPHUCTAaHHA B 00poThO1 3 Massipieto. XiHiH. OcoOnuBOCTI OyA0BU XiHIHY.

[ToximaHi 130XiHOMIHY. PI3HOMaHITHICTE CTPYKTYpP MPUPOAHUX AJKAJIOiIB TPYIH
i3oxiHomiHy. [30xiHomiHOBI ankanmoimu Papaver Somniferum. IlamaBepun Ta
HApKOTUH — OCH3WII30XIHOJIHOBI  ajkajgoimd Maky cHofmidHoro. [loximHi
dbenanTpeHizoxinominy. Mopdin, KoaeiH, TebaiH, ocobauBocTI OymoBM Ta
¢13iomoriunoi aii. dapmakodop mopdiny: Tpu MopdiHOBI mpaBuia. OmiaTH sK
MOJIC/IbHI CIOJIYKM TP BHSBJICHHI Ta BCTAaHOBJIEHI OYJOBMU OITIaTHUX IIEHTPIB.
dapmakokiHeTMKa Ta (apmakoJuHaMmika omiaTiB. TOKCHYHICTH OIaTiB Ta
HapkoTUyHa [is. [loHATTS mnpo TosepaHTHICTH B (apmakosiorii. boporsba 3
HapKOMaHI€X0.

[Toximgnai iHmomy. IHM0M Ta Moro moxijaHi B mpupoji. biocuHTes Ta 0cO0IMBOCTI
OynoBu. CTpUXHIH, ICTOpis BUALIEHHS, 3aCTOCYBaHHs. [IoHATTS npo 103y Ta ii BUIU
B MEJIMYHIN MpakTUll. 3aCTOCYBaHHS rajJ€HOBUX IpENapaTiB Ta HITPaTy CTPUXHIHY.
[H11 npupoHi oTpyTH. Pe3epriiH — rojloBHUM ankanoin payBobdii 3miiHoI. [loHATTS
PO  TAIOLMHOTEHU Ha TMPUKIAIl  TOXIJHUX  JI3EPrUHOBOI  KHUCIJIOTH.
[IcuxonucnenTuku Ta TOKCUKOMaHisl. [IpoTUnyXaMHHA /1Sl alIKaJloifiB OapBIHKY.

[ToximHi mypuny. [lipuMiguH, 1M11a30J1, MypHH sIK 0a30B1 CTpyKTypH. [lypruHOBI
aJIKaJoiIu — OCHOBHI CKJIQJIOBI 4aro, KaBU Ta Kakao. bymoBa, ¢i3zionoriyna aisa ta
BUKOPHCTAHHS.

[TpupoaHi ankanoigu, 1Mo HE MICTATh T'E€TEPOIUKIIB B MojeKkymi. Edbenpun ta
aZpeHaITIH.

[Topdipuan: ocobmuBocTi Oym0oBM Ta poib y mnpupoxi. [lipon sk 0a3oBa
CTpyKTypa TmopdipuHiB: OyaoBa Ta BJIACTUBOCTI. MOHOMIPOJBHI  CHOJYKH
(mpoxurio3unu, mnopdoobitiHoreH). Terpamipoid 3  BIAKPUTHUM  JIAHIFOTOM.
[TopdipunoBa cuctema, 0coOIMBOCTI Oya0BU. ['emMorno6in 1 miorno6id. Dikcaris i
TPaHCHOPT KHUCHIO B TBAPUHHHUX OpraHizmMax. MeTtanonop@ipuHoBl KOMILIEKCH
HUTOXPOMHU Ta XJIOPOD1IH.

[Ipuponni QeHoNnbHI CHOAYKH, WHIO0 MICTATh rerepouuki. @PeHonu Ta
(deHonokucioTu. Po3noBCIOKEHHST B IPUPO1 Ta O10y0riyHa pojib. MoOHO-, 1u- Ta
TPUT1IPOKCUOEH30MHI KUCIOTH. ['1npokcudeniionToBl kucaoTu. [lpupoani kopuuHi
KHCJIOTH. XiMI4H1 BIaCTHUBOCTI (PEHOIB Ta (DEHOTOKHUCIIOT.

Kymapunu Ta XxpomoHu. 3arajibHa XapakTEpHCTHKA, Kiacudikaiiis Ta (i3uKo-
XiMIYH1 BiIacTUBOCTI. OcOOJMBOCTI XIMIYHOT OYTOBM MPUPOJHUX KyMapHHIB Ta
XpOMOHIB. Po3moBcrokeHHS, JIoKami3amiss Ta OlocuHTe3. MeToau BUSBIICHHS,
BUJIITICHHST Ta imeHTu(ikarii. XimigHa OyaoBa Ta MEAUKO-010J0TIYHE 3HAYCHHS
KyMapHuHIB Ta XpOMOHIB.

dnaBoHOiMU. 3arajibHa XapaKTepuCTHUKA. ba3oBi OKCHT€HOBMICHI TE€TEPOITUKIIN
Ta Kkiacudikaiis Ha iX OCHOBI. MeToau BUSIBICHHS, BHUAUICHHS Ta aHAII3y
¢dbnaBoHoiniB. Po3moBCIOKEHHST B MpUPOJl, XiMiyHa OynoBa Ta OlojoriyHa Ais
KaTexiHiB, (uiaBaHOHIB, (JaBaHOMIB, (IaBOHIB, (JIABOHOJIB Ta XaJKOHIB.
JletikoanTomianiiuau Ta a”TomiaHiauHu. Komip B mnpupopdi. AHTOILIAHIIUHU SIK
KHCJIOTHO-OCHOBHI 1HIUKaTOpH. [30¢haaBonu — npupoani pitoHuau. bionoriyna is
Ta 3aCTOCYBaHHsI (hJIaBOHOIIB. AHTHOKCHAAHTHA Jis QuiaBoHOIAIB. DIaBOHOIIU K
bakTop XapuyBaHHS JIFOJAUHH.

HitporenoBmicHi OiomoniMepu. AMIHOKHCIOTH, menTuau Ta Ounku. [loHSATTS



po HaBaXkJIuBiII OionoaiMepH Ta ix kiacugikaiito. OcoOIMBOCTI XiMii IPUPOTHUX
HOJIIMEPIB.

0-AMIHOKHUCJIOTH, NHCHNTHAM Ta OLIkH. Biaku sk OCHOBa BCHLOI'O JKHUBOTO. O-
AMIHOKHCIIOTH — CKJIanoBi Ou1kiB. HomernknaTypa a-amiHokucnot. Knacudikaris a-
aMIHOKHCIIOT: amiaTHuHl Ta IUKIIYHI (apOMATUYHI, T€TEPOLMKIIIYH1); HEUTPabHI,
OCHOBHI Ta KHCIIl 0-aMIHOKHUCIIOTH; G:-aMIHOKHCIIOTH 3 TOJIIPHUMH Ta HETOJISIPHUMU
3aMICHMKaMH; 3aMiHHI Ta HeE3aMiHHI O-aMiHOKHCJIOTH. MoaudikoBani o-
amiHokucnot. Crepeoizomepisi CTPYKTYPHUX CKIIAQJOBUX OUIKIB. a-AMIHOKUCIOTU
D- 1 L-paniB. PosnuienHs  parnemariB.  KHCIOTHO-OCHOBHI — BJIACTHUBOCTI
MIPOTETHOTEHIB, MOHATTS MPO IBITEP-I0H Ta 130€JEKTPUYHY TOYKY. BiacTuBOCTI a-
aMIHOKHUCJIOT SIK O1(pYHKIIIOHAJIbHUX CIOJIYK: peakilii 3a aMiHO- Ta KapOOKCHUJILHOIO
rpynoro.

MeTtonu OTpUMaHHS G-aMIHOKUCIOT: MIKpPOOIOJOTIYHUI CHUHTE3, aMOHOJII3,
OJICp>KaHHS 3 IIaHOTIIPUHIB MeToJ0M M. 3eNiHChKOro, BUKOPUCTAHHSI MaJIOHOBOTO
ecTepy sl CUHTE3y 0-aMIHOKHUCJIOT. 3arajibHi SIKICHI peakiii Ha aMiHOKUCIIOTH:
HIHTIApUHHA peakuis, OlyperoBa peakuid. [neHTudikaiis oKpeMux o-aMiHOKUCIIOT:
BU3HAYECHHS TpUNTO(DAHY 1 LUCTEIHY, KCAaHTONPOTETHOBA PEAKLIsl HA apOMaTU4HI Ta
TFeTEPOLMKIIYHI  0-aMIHOKHCJIOTH. XpomaTtorpadiyHi METOAW BU3HAYEHHS O-
aMIHOKHUCIIOT.

bionoriyHo BakJIKMBI XIMIYHI peakilii o-aMIHOKHMCIOT B >KUBHX OpraHi3max:
TpaHCaMiHyBaHHSA, JEKapOOKCHIIyBaHHS, E€IIMIHYBaHHS, aJbJIOJIbHE PO3IICIUICHHS,
OKHCHIOBaJIbHE J€3aMiHyBaHHs. Poiib KO)epMEHTIB y MEPETBOPEHHI 0-aMIHOKUCIIOT
B KUBUX OpraHizmMax. Meanko-0610J0riyHe 3HaYEHHS 0-aMIHOKUCTIOT.

CrtpykTypHi piBHI opranizamii OuikiB. Kriacudikariss OinkiB (IIpOTEiHIB).
[lepBuHHa cTpyKTypa menTuaiB Ta O611KiB. OCOOIMBOCTI Oy/I0BH aMigHOTO 3B’SI3KY.
Metoau  BU3HAYeHHsS TEPBUHHOI  OyJOBM MENTHUIIB Ta  OLIKIB:  METOJ
nuHiTpoeHUIOBaHHs, MeTon Eamana, ngaHcuibHuil  meron.  JumenTumwm,
Tpunentuau, terpanentuan. Ilentugni ropmonu. Heiiponentuau. Ilentuani
TOKCHHH.

[IpoctopoBa OynoBa mominenTuaiB Ta OuikiB. BropunHa OypoBa. bymoBa a-
ciipani. f-CtpykTypa OuikiB. Ponb BogHeBHX 3B’S3KIB Y (DOPMYBaHHI BTOPUHHOT
CTpYKTypH. I[IOHATTS mNpo TPETUHHY CTPYKTYypy OLIKIB: JOMEHHUM MPUHLUII
dopmyBanHs cTpyKTypu. MoHHA B3aeMOIisi, BOIHEBI 3B’I3KH, TiApo(hoOHa B3aeMOi,
nucynbdiaHi 3B’A3KK Ta iX poib y GOpMyBaHHI TPETUHHOI CTPYKTYpH. [leHaTypairis
ounkiB. YerBepTHHHA CTpyKTypa OuIKiB. CyOOIMHWYHI MOJINENTHAHI JIAHLIOTH Ta
B3aeMois Mi>k HUMHU. Cy4yacH1 METOJM BU3HAUECHHS YETBEPTUHHOI CTPYKTYpH OLJIKIB.

®i3uK0-XIMIYHI BJIACTHUBOCTI OUMKIB Ta iX cuHTE3. KHCIOTHO-OCHOBHI
BIACTUBOCTI. bynosa 1 po3unHHICTH O15KiB. Konoinno-ximiuni BractuBocTi. [Ipomec
JieHaTypallii Ta peHaTyparli.

CunTte3 OUIKiB 1IN Vitro. ['oyoBHI eTanu CHHTE3y MOMINenTHaiB. TUMYacoBHM 1
NOCTIMHUN 3aXUCT XapaKTEPUCTUYHUX TPYN G-aMIHOKUCIOT. 3aXHCT aMIHOTPYIIH:
B3a€EMOJIiS 3 aJIKUI-, apuJl-, aJIKUIApUIKApOOHITLHUMHU criotykamu, BBeqeHHs: B30OK-,
BOK-, B®IIOK-, ®MOK-, MCEK- dopminsHOi, Tpudyopareratioi rpyn. Metoau
3aXUCTY KapOOKCWIIBHOI IPYIU. 3aXUCT XapaKTEPUCTUYHUX TPYI Y PO3Taly>KeHHSX
0-aM1HOKHUCJIOT.

OCHOBHI METOAM YTBOPEHHS MENTUIHOTO 3B’S3KYy: A3UIHUM, aHTIIPUIHUM,



METO]l aKTUBHUX €CTepPiB, KapOo1iiMiTHUH, TBepAODa3HHUIA.

HyxneinoBi kuciotu. IcTopist BIAKpUTTS, PO3MOBCIOKEHHS Ta POJIb Y MPUPOJII.
BbynoBa momimepHuxX JnaHIIOriB. XIMIYHHM CKJIaa HYKJIETHOBUX KHUCIOT. bymoBa
HykieoTuaiB. HykneiHoBI mipuMmianHOBI Ta mypuHOBI ocHOBU. Hykneosmmau — N-
TIIKO3UIM HYKJIETHOBUX OcHOB. Homenkmarypa ta mo3Hauenus. [IpocropoBa Oynosa
Hykieo3uaiB. Hykmeotunu — ¢dochatu nHykneosuaiB. [lpunnun noOymoBu
MOHOHYKJIEOTHIIB. HalBaknuBimn HYKICOTHAU, iX Oya0Ba, HOMEHKJIATypa 1
no3HaueHHs. [{uknodocdaTu HyKI€031U 1B,

CTpyKTypHI piBHI Oprasizaiii HyKJIETHOBUX KUCIOT. J[€30KCHPUOOHYKIIECIHOBI
KUCIIOTH. bynoBa momninykiaeoTuaHoro jnaHiora. [lepBuHHa OymoBa HYKIJIETHOBHX
KHCIOT. BeranoBneHHs: HykiaeoTuaHoro ckiany. I'iaponis IHK 1 PHK y ayxHOMY
cepenoBuilll. biouyHMii MeTOJ BCTAHOBJIEHHS NEPBUHHOI CTPYKTypH. BTopuHHa
ctpykrypa JHK. Mogens Yorcona-Kpika. IIoHATTS mpo KOMILIEMEHTapHI HapH.
Ponb BoaHeBUMX 3B’S3KIB Yy (popMyBaHHI BTOPUHHOI  CTPYKTypu. Poub
KOMIUIEMEHTAapHUX B3aeMoJii y 3zaidicHeHHl Oionoriunoi ¢yskiii JIHK. Ilpouec
perurikauii /IHK. PubonykieiHoBl Kuciotu. MaTpuyHa, TpaHCHIOpPTHA, pUOOCOMHI
PHK. Tpauckpumnuist — npouec yrsopenss PHK.

biocunTe3 Oinka. 3aranpHa cxema. [loHsTTs mpo reHernunuit koj. Etanu
NpoIeCy TPAHCIHSII: 1HII[allsl, €JIOHTaIlsd, TepMiHalliia. 3MIHM B Tepeaadl
HYKJICOTHUIHOT TeHETUYHOT 1H(hOopMaIlii: MyTaIris.

Hyxneorunu — xodepmentu. Hyxneosmanomidocdaru: amenozun-5’-gpocdar
(AMP), anenosun-5"-nudochpar  (ADP), anenosun-5'-tpudochar (ATP), ix
B3a€EMOIIEPETBOPEHHS Ta Y4acTh y O10XIMIYHMX Mporiecax. HikoTHHaAMITHYKICOTU TN
NAD 1 NADP. bymoBa Ta ywyacTh B  OIOXIMIYHHMX  TIpOllecax.
®napinaaeHinanaykieotus (FAD): 6ynoBa Ta posib B OKUCHO-BITHOBHHX ITPOIIECAX.

ByrneBoau. ByrieBoaun — mnpupojiHI MHOJIMEPU POCIMHHOIO 1 TBapUHHOIO
noxomkeHHs. Ictopis Biakputts. Kiacudikaiis: MoHOcaxapuau, OJirocaxapui,
nosicaxapuau. XimiuHa OyaoBa mMoHocaxapuiB. HoMmenknarypa. I'eHeTnuHuil psin
D-anpno3. 'enernunuii psa D-kero3. L{ukiio-naHioroBa TayToMepisi MOHOCAaXapH/IiB
y BOJAHUX pO3uMHax. AHoOMepH — o- 1 f-GOpMH UUKIIYHUX MOHOCAXapHIiB.
['MiKo3uIHUN TIAPOKCUI Ta MOro 0coOJIMBI BIACTUBOCTI. [IOHATTS mpo emimepw.
[IpocTopoBe 300pa’keHHSI MOHOCAXapUAiB y UMKIIYHIA (opMi 3a JOMOMOTrOI0
nepcinektuBauX (opmyn VY. Xeyopca. SBume wmytaportaiii. Kondopmarrii
MOHOCaXapHuaiB B IUKIIYHINA (Hopmi.

Metoau onepkaHHS MOHOCaxapuAiB: JOOYBaHHS 3 NPUPOJHOI CUPOBUHH,
posmieruieHHs 3a Boimem, okucitoBanmbHa gerpazgariis 3a Pyddom, posmemienHs
nucynbdaniB.  XiMiuHI BIACTUBOCTI MOHOcaxapuaiB. Peaxii ankigroBaHHS,
aIlWTIOBAaHHS, OKHCHEHHS B PI3HUX yMOBaX, BIJHOBIICHHS, emMiMepH3aIlii.
Po3zmiernieHHs MOHOCaxapuAiB IMij1 II€F0 MIKPOOPTaHi3MiB: CIIUPTOBE, MOJIOYHOKHUCIIE,
TIIEPOJSIOBE Ta MPOIMIOHOBOKHUCIE OpominHs. PeaktuBu Tomnenca, benegukra 1
derutiHTra 1018 SIKICHOTO BU3HAYEHHS a1b03 1 KETO3.

HaiiBaxxuBimi mnpeacTaBHUKM MoHocaxapuaiB: D-puboza, L-apabinosza, D-
Kcwinosa, D-rmrokosa, D-dpykrosza, D-ramakrosza, D-mano3a. [Ipupoani riaiko3uam,
JIE30KCHUCaxapuay, aMIHOIYKpH Ta YypoHOB1 KuclOTH. [loxigHi MOHOcaxapujiB:
JI€30KCUITYKPH, aMIHOIYKPH, HepaMiHOBA 1 ClaJIOB1 KUCIIOTH, aCKOPOIHOBA KHCIIOTA.
VYyacts (pocdaTiB MoHOCaxapuaiB y 610XIMIYHHUX MpOIlecax.



Hucaxapunu. Knacudikamis. BigHoBmOBalbHI Jaucaxapuid — MajibTo3a,
1ea00103a, JIAaKTO3a Ta 1X MEOMKO-010JIOriyHe 3HaueHHsS. HeBigHOBIIOBaIbHI
nucaxapuau: caxaposa. [lomicaxapumu Ta iX kiacudikaris. ['omomodticaxapuu:
KpOXMaJllb, TJIIKOT€Nlb, NEKCTPHUHHM, IICII0JI03a, XITHH, 1HYJiH. PO3MOBCIOMKEHHS Ta
poib y Tpupoxdi, ocobmmBocTi OymoBu. ['eTepomosicaxapuam: TOJicaxapuan
CIOJTyYHOI TKAaHUHH, XOHJPOITUHCYNIb(}ATH, TlalypOHOBA KHUCIIOTA, MPOTEOTIiIKAHHU,
TJIIKOIIPOTETHH.

Jlimigu. 3aranpbHa XapaKTePUCTUKA Ta CTPYKTYpPHI KOMIIOHEHTH JIIITiJiB.
PosnoBcromkenns Ta poib y npuposi. Knacudikaris mimiais. CoiupTi Ta BUII KUPHI
KHCJIOTH SIK CTPYKTYPHI KOMIOHEHTH JiniaiB. HacuueHi 1 HEeHaCH4eH1 )KUPHI KUCIOTH
IR Ta X OyIo0Ba.

[IpocTi (M1BOXKOMIOHEHTHI) Jiniad. Bocku — ecTepu >KUPHUX KUCIOT 1 BUIIUX
OJIHOATOMHUX CIUPTIB. JKHpH Ta 0ii — eCTepy TIILEPHTy Ta BULIUX KUPHUX KUCIIOT.
[epamigu — N-auuapoBaH1 MOXI1JIHI C(PIHTO3HUHY.

Cxmamni  minmign.  Knacudikamis.  @ocdomimian:  rmnepodocdomimiam,
chinrommniau. bynoBa, BIacTHBOCTI Ta pPojib y KUMBHX opraHizmax. HaliBaknmusimii
NpeACTaBHUKKA  TiikKomimiaiB. OcoOmuBocTi  OyaoBH, OiQiabHI  BIACTHBOCTI.
['mikomimiay y ckial y KITUHHUX MEMOpaH.

BnactuBocTi nmimigiB Ta iX CTPYKTYpHMX KOMIIOHEHTIB. Peakiii rimposizy 3a
pi3HUX yMOB. Peakiii npueaHanus. BukopucrtanHsa peakiiii NpueHAHHS y Xap4oBiid
npomuciaoBocTi.  Peakmii  okucHeHHs.  IlepokcwaHe  OKHMCHEHHS  JIIIIIB.
depMeHTaTUBHE OKUCHEHHS KUPHUX KUCIIOT.

4.7. AHAJIITHYHA XIMIS

[IpenMer 1 3aBmaHHS aHATITAYHOI XiMii. Micle aHamITUYHOI XIMil y cHCTeMI
OPUPOAHUYMX HAyK. 3HAYEHHS aHAJITUYHOI XIMIi JUIsi PO3BUTKY HAyKH, TEXHIKH,
HapOJHOTO TOCIOAApCTBA, y PO3B'I3aHHI MPOOJIEM OXOPOHU HABKOJIHUIIIHBOTO
cepeqoBUIIA. 3aBJlaHHsS Cy4acHOI aHAJITUYHOI XIMii: MiJBUIICHHS YyTJIMBOCTI Ta
cnenrdIYHOCTI peakuid, po3MUpPEeHHs Kola cnenu@IuHuX peakiii, 3HIKEHHS Mexi
BUSIBJICHHSI Ta MIJIBUIIEHHS TOYHOCTI aHaNi3y, 3a0€3MEUCHHSI eKCIIPECHOCTI aHai3y,
30KpeMa JIJIsl KOHTPOJIIO AKOCT1 XIMIYHOI MPOJIYKLIi Ta B €KOJIOTTYHOMY MOHITOPUHTY,
YAOCKOHAJIEHHS METOJIB aHajizy 0e3 pyHHyBaHHS, NUCTAHI[IHHOIO aHaji3y TOIIIO.
HaiiBaxnmuBimii eranmd Ta CydacHI TEHJICHINI PO3BUTKY AaHAMITHYHOI XIMIi:
IHCTpYMEHTAJII3aIlis, aBTOMAaTH3allis, MaTeMaTu3ars, KOMIT'FOTepH3allis,
0araTOKOMITIOHEHTHUH aHaii3. BHECOK yKpaiHChbKMX BUEHUX Y PO3BUTOK aHATITHYHOT
ximii. OCHOBHI PO3JUIM aHAJNITHUYHOI XiMii: SKICHUH 1 KUIBKICHUH —aHaii3
HEOpPraHIYHUX Ta OpraHiyHUX pedoBuH. OCHOBHI METOAW aHamI3y: XIMIYHI Ta
iHCcTpyMeHTabHI ((Pi3nyHi Ta (i3uko—ximivHi). OCHOBHI THIH XIMIYHUX PEAKIlIH, 110
BUKOPUCTOBYIOTBCS B XIMIYHOMY aHaji3l: KUCJIOTHO-OCHOBHI, OKHCHO-BIJHOBHI,
OCa[KCHHSI, KOMIIJICKCOYTBOPEHHSI.

Texnika poboTu B jabopaTopli aHANITUYHOI XIMIi, IpaBUJIa TEXHIKU OE3IMEKH.
XiMI4YH1 peakTUBU Ta iXHs KBamidikailis. Bumoru 10 peakTuiB, siki BAKOPHCTOBYIOTh
B aHAIITHYHIN Ximii. XIMIYHUH TTOCY]I, Ja0OpaTOpHE yCTaTKyBaHHS.

SxicHuii aHaii3, HOro mMpeaMeT Ta 3aBlaHHsI. HaykoBe Ta MpakTHYHE 3HAYCHHSI
sAKiICHOTO aHami3y. Knacudikaliis MeTOiB SIKICHOTO aHai3y: Makpo- (TpaMM-aHai3),
HAmiBMIKpO-  (CaHTHTpam-aHami3), Mikpo- (Mulrpam-aHaii3), YJIbTPaMIKpoO-



(Mikporpam-aHai3) Ta cyOMiKpoaHari3 (HaHOTpaMaHaIi3).
MIiKpOKpHUCTAIOCKOMIIYHUI Ta KparuiMHHUKA MeTtoau aHamizy. Cyxuih 1 MOKpHid
METO/IA aHaJi3Yy.

AmnanitTiuHi peakuii. SkicHI aHaMITUYHI peakiii. TUIHN aHATITUYHUX peakiii Ta
BuMmord a0 Hux. CenekTuBHI Ta crnenudiuni peakmii. Peakmii BusBIeHHS,
BIIOKpEMJICHHSI, = MAacCKyBaHHsS.  3arajbHOAHAJITAYHI  peakilii, TpymoBi Ta
IHauBiAyanbH1 peakiii. ['pymoBi peareHTH Ta BUMOTH JO0 HUX. J[poOHuil Ta
CHUCTEeMaTUYHUN MeToaM aHajizy. UyTIMBICTh aHaITUYHUX PeaKIlii: BIIKPUBAHUM
MIHIMYM 1 TpaHUYHA KOHIICHTpAIllisl BU3HaYyBaHOI pEUOBUHH, TPAHUYHE PO30aBIISTHHS
pO34MHYy, MiHIMaIbHUI O00’€M TpaHWYHO po30aBieHOro po3unHy. Crocobu
M1JBUIICHHS YyTJIUBOCT1 AKICHUX PEAKIIIH.

Cucremu knacudikailii KaTioHIB HEOPTaHIYHUX PEUOBHUH HA aHANITUYHI TPYMH:
cyinbdinHa, aMoHlauHO-(ochaTHa, KUCIOTHO—TYKHA. AHaNITHYHA KiIacudikaiis
KAaTIOHIB 3@ KHUCJIOTHO-ITYXHOK CHCTEMOI Ta TMEpIOAUYHA CHUCTEMA XIMIYHUX
enemeHTiB JI.I. MeHnneneeBa. 3araibHa XapaKTEepUCTUKA LIECTH aHANITHYHUX TPyI
KaTiOHIB. ['pymnoBi peareHTH Ta XapaKTEepHI peakilli KaTioHiB. fIKICHI peakmii Ta
OCHOBHI XIMIYHI BJIaCTHUBOCTI KaTIOHIB: 3IaTHICTH JO KUCJIOTHO-OCHOBHOI Ta OKHUCHO-
BIJIHOBHOI B3a€MO/IIi, JO peakilii KOMILIEKCOYTBOpeHHs. BriuB cepepoBuia Ha
HaIPSAMOK XIMIYHOTO MepeTBOpeHHs. Ponb peakiiid ocajkeHHs Ta BIIOKPEMJIEHHS B
CUCTEMaTUYHOMY aHami3i CyMIIlIi KaTiOHIB. 3acTocyBaHHA ~ peakIlii
KOMILJIEKCOYTBOPEHHS B SIKICHOMY aHali3i. Peakiiii MacKyBaHHS Ta JeMacKyBaHHS.

Krnacudikariis aHiOHIB Ha aHAMITHYHI TPYNH. 3arajbHa XapaKTEPUCTHKA TPHOX
aHAMITUYHUX TPyn aHioHiB. ['pynoBi peareHTH. AHIOHM-OKMCHUKH Ta aHIOHH-
BITHOBHUKH. JIpoOHUN MeTOa aHai3y cyMiln aHioHIB. Pojp peakiiiii ocaJKeHHs,
KOMITJIEKCOYTBOPEHHS Ta OKUCHEHHSI-BITHOBJICHHS IJIs1 PO3/IUJICHHS CyMIII aHIOHIB.

AHani3 cyxoi peuOBUHHU: MIATOTYBAHHS CyXOi PEUOBUHU JO SIKICHOTO aHaJi3y —
nepeBefeHHs ii y po3unH. CuCTeMaTUYHUN METOJT aHAJII3y PO3UMHY CYyXO0l pEYOBUHHU.

XiMI4HA pIBHOBAra y po3umMHax ciaOKuX Ta CUJIbHUX €JIEKTPOJIITIB.

3akoH Aii Mac — TeopeTUYHa OCHOBa XiMiyHOTO aHamizy. OOOpoTHI Ta
HEOOOPOTHI peakiii. 3acToCyBaHHS 3aKOHY [li Mac 110 OOOpPOTHUX MPOLECIB Y
xiMIYHOMY aHaumi3l. XiMiyHa piBHOBara. KoHcTaHTa XIMIYHOI pIBHOBAaru. 3MIIIEHHS
xiMiyHOi piBHOBaru. Ilpunuun Jle Illatenbe. OCHOBHI TOJIOXKEHHS TeEOpii
SJNIEKTPOITHYHOI mucoriarii. [Ipouecu enexTpomiTuyHOT Aucoriamii Ta HOHI3AIll.
CunpHi Ta cnaOKi €NeKTPONITH. 3aCTOCYyBaHHS 3aKOHY [ii Mac 0 TMPOIIEeCiB
SJICKTPOJITUYHOI HOHI3alii cmaOKux eneKkTpouiTiB. PiBHOBara B po3umHax CIaOKuUX
eeKTpoiTiB. KoHCTaHTa eleKTpOoNITUYHOI HOHI3allii Ta CTYMHiHb €JIEeKTPOJITHYHOT
HoHi3aiii 1 3B’ 130K M>K HUMH. 3aK0H po30aBisiHHs OcCTBaibaa. 3aleKHICTh CTYIEHS
MoHI3aIll BiJ] KOHIEHTpAIll €JEeKTPOJNITy Ta Temieparypu. OOUMCIEHHS CTyNeHs
HoHI3aIlli Ta KOHCTAaHTH HOHI3aIli CIa0KUX E€JIEKTPOIITIB. YMOBHU 3MIIIEHHS HWOHHOT
piBHOBaru. BrnuB ogHOWMEHHHMX HOHIB. 3aCTOCYBaHHS 3aKOHY Jii Mac 0 pO3YUHIB
CUJIBHUX eJeKTpomiTiB. OCHOBHI TMOJOXKEHHS TeOopli CUJIBHUX EJIEeKTPOJITIB.
EJIeKTPOCTATHYHA B3a€MOAis Mik ifoHamu. MoHHA cuna po3umMHY. AKTHBHICTB.
Koedimient aktuBHOCTI. OOUYMCIeHHS WOHHOI CHUJIM PO3YMHY Ta aKTUBHOCTI HMOHIB.
TepMoanHaMiuHa Ta aHATITUYHA KOHCTAHTa MOHI3alIii.

bydepni cucremu Ta iXHE BUKOPUCTAHHS y aHATITHYHIA XiMii. 3aCTOCYBaHHS
3aKOHy Jii Mac 10 0GOpOTHOro mpouecy HoHisarii Boau. MonHHiT H0GyTOK BOIM.



Bonnesuit  mokazuuk  pH. KuciotHo-ocHoBHa  piBHoBara.  [lopiBHsuibHA
XapaKTepUCTHKA CHJIM KUCIOT Ta OCHOB. CuiibHI Ta cnabKi KUCJIOTH Ta OCHOBH.
OGuucnennst konueHrpamii wonie H* ta OH", a takox pH Ta pOH y po3umnax
ca0Kux KHUCIOT Ta ocHOB. OOuncnenHs pH B po3umHax ciaOkux 0araToOCHOBHHX
kucnoT. KucinoTHo-oCHOBHI peakilii B aHamiTHuHid Ximii. CydacHi ysIBICHHS PO
KHUCTIOTU Ta OCHOBU. Teopii Appeniyca, bpercrena — Jloypi, Jlptoica. [lonarts mpo
CIIPSDKEHI KHCJIOTH Ta OCHOBH. bydepHi cuctemMu Ta iXHS poJib B aHami3i. Tumu
OydepHUX cuCcTeM Ta MexaHi3M ix aii. €EmHIcTh OydepHux cucrem. O6uncienns pH
OydepHUX po3UHHIB.

[ppomni3 conelt Ta WOro BUKOPUCTAHHA Yy aHATITHUYHIN Ximii. 3acTOCyBaHHS
3aKOHY J1i Mac J0 MpOLECiB Tifipoii3dy. MexaHi3M TiIpoi3y cojed sK pe3ysbTaT
rigponizy. Busenenns ¢popmyin st 0OUMCIEHHS CTYNEHS Ta KOHCTAHTH T1IpOizy, a
TakoX pH po3unHIB cojiel, MO TAPONI3yI0Th. 3aJIEKHICTh KOHCTAHTH TIAPOJI3Y 1
CTyNEHS T1IpOJIi3y BiJl KOHCTAHTH MOHI3aIlll KUCIOT Ta OCHOB — MPOAYKTIB T1POTI3Y,
a TakoX BIJ TeMmIepaTypu Ta po30aBisHHS po3uuHy coui. [locusieHHs Ta
nociadieHHss rigponizy. Pons mpormeciB rigpofizy B SAKICHOMY aHami3l s
BUSIBJICHHSI Ta BIJOKpeMJIEHHS HOHIB. Posib mporieciB TiApodizy B KUIbKICHOMY
aHami3l JJid TPaBIMETPUYHOTO, TUTPUMETPUYHOTO Ta (POTOMETPUYHOTO BU3HAYEHHS
KOMITOHEHTIB PEYOBHHH. 3aCTOCYBaHHS 3aKOHY [IIi Mac 0 MpolieciB aM()OTEPHOCTI.
AmdorepHi rigpokcuau. Teopiss amdorepHocTi. PiBHOBaXkHI mpoliecd B pO3YMHAX
ampotepuux rigpokcuaiB. KoHcTraHTH HoHI3amii  aM@OTEpHUX  TIAPOKCHUIIB.
Bukopucranss ampoTepHOCTI B IKICHOMY Ta KUIbKICHOMY aHai31.

KoMmmnekcoyTBopeHHss B aHami3l. 3arajgbHa  XapaKTEPUCTUKA  PEaKIIii
KOMIUIEKCOYTBOpeHHs. bynoBa Ta HOMEHKIaTypa KOMIUIEKCHUX crnoiyk. Ilpupona
XIMIYHOTO 3B’SI3Ky B KOMIUJIEKCHUX CIIOJyKaxX. PIBHOBaXXHI MPOIECH y PO3UMHAX
KOMILJIEKCHMX pe4yoBUH. EnexkTponiTuyHa gucomiamisi KOMIUIEKCHUX CIOJYK.
CryniHyacTta HoHi3alisl KOMIUIEKCHUX CIIOJNYK. 3arajibHa Ta CTyHiHYacTi KOHCTAHTH
HoH13aIlli KOMIUIEKCHUX CrojayK. KOHCTaHTa HECTIMKOCTI Ta KOHCTAaHTa CTIHKOCTI
KOMIJIEKCHMX  cnofiyk.  OOuucieHHss  KOHUEHTpalii MpOAYKTIB  HOHi3amli
KOMILJIEKCHUX CHOJYK, BHUXOASYM 3 1I1X KOHCTAHT HECTIMKOCTI. PyiiHyBaHHs
KOMIUIEKCHHX CITOJIYK. BUKOPUCTaHHS KOMIUIEKCHHUX CIIONYK y SIKICHOMY aHalli31 aJist
BUSIBJICHHSI, MAaCKyBaHHsS Ta BIJOKPEMJICHHS CIONYyK. BUKOpUCTaHHS KOMIUIEKCHUX
CIIOJIYK B KIJTBKICHOMY aHalli3l JIs TpaBIMETPUYHOTO, THUTPUMETPUYHOTO Ta
(GOTOKOJIOPUMETPUYHOTO BU3HAYCHHS pedoBUH. OpraHiyHI peareHTH B aHATITUYHIN
XiMii, iXHS KiacuikaIlis Ta 3aCTOCyBaHHS B aHAJ131.

XiMiuHa piBHOBara B TETEPOTEHHIA CHUCTEM1 MaJOPO3YMHHHUI EIEeKTPOIT —
HacM4YeHU po3uymH. Peakiii ocamkeHHS Ta PO3UYMHEHHsS ocaaiB. PoO34nMHHICTB
enekTpoiTiB. JloOpe po3uMHHI Ta MAaJIOPO3UYMHHI €JEeKTpONiTH. [eTeporeHHi
piBHOBary. MlonHa piBHOBara y BOJHMX PO3YHHAX MAJOPO3YMHHMX €IEKTPOJIITIB Mixk
TBEpA010 (Pa3oro (0CagOM MaJOPO3YMHHOTO EJIEKTPOJITY) T4 HACUMYEHHM PO3UHMHOM
IIbOI0 MaJIOPO3YMHHOTrO enekTpoiity. Jobyrok poszuunHocti (JIP). OOGuuncneHHs
JTOOYTKY PO3YMHHOCTI MaJIOPO3YMHHOTO E€JICKTPOJIITY, BUXOISYU 13 BIJIOMOI HOro
po3unHHOCTI. OOUYMCIEHHST PO3YMHHOCTI MAJIOPO3YMHHOTO €JIEKTPOJITY 3a HOro
N00yTKOM PO3YMHHOCTI. BruimB ogHOMIMEHHUX HOHIB Ha PO3YMHHICTH. [IpaBuio
T00yTKY PO3YMHHOCTI Ta OOMEXKEHHS HOTro 3acTtocyBaHHsS. Jl0OOyTOK aKTHBHOCTI.



ConboBuii edexr. JlpoOHe ocamKeHHS, NEPEeBENCHHS OIHUX MAaJOPO3UYMHHUX
€JIEKTPOJIITIB y 1HII. PO3YMHHICTh MaJOPO3YMHHUX E€JIEKTPOJIITIB Y BOAL Ta Y BOAHHUX
pO3UMHAX CHJIBHUX EJIEKTPOJIITIB. PO3UMHHICTP MaJOpPO3UYMHHUX EJIEKTPOJITIB Y
KACIOTaX. BrumB Ha  PO3YMHHICT  MAJIOPO3YMHHUX  PEUYOBHUH  PEaKIii
KOMIUIEKCOYTBOPEHHSI Ta OKHCHO-BIJHOBHUX IPOILIECIB 32 YYaCTIO MaJIOPO3YUHHOTO
CJIEKTPOITY. 3B 30K TOOYTKY PO3YMHHOCTI 3 KOHCTAHTOIO HECTIMKOCTI KOMIUIEKCHOT
CIOJIYKH, B $IKy TME€peBelu Malopo3urHHHUM enektpomirt. OcamxeHHs. IloBHorta
OCaJIPKEHHA Ta (PaKkTopH, 110 BIUIMBAIOTH HA HEl: PO3UMHHICTh PEYOBUHU, KUJIBKICTh Ta
npupoga ocajkyBaya, HoHHa cwia Ta pH posumny. JlpoOHe ocamKeHHs.
[lepeBeneHHST OJTHUX MAJIOPO3YMHHUX E€JIEKTPOJIITIB B 1HII Ta HOrO0 BUKOPUCTAHHS B
SKICHOMY Ta KUIbKICHOMY aHaJli3l.

Penokc-peakiii B anamizi. CyTHICTh OKMCHO-BIJHOBHUX IMpoIeciB. OKUCHUKHU Ta
BiIHOBHUKHU. CrnocoOu CKJIajaHHA PIBHAHb OKHCHO-BITHOBHMX PEAKIlIA: METOJ
€JIEKTPOHHOTO OajlaHCy Ta METOJl €JIEKTPOHHO-MOHHMX pIBHSHb HamiBpEaKIii.
CraHgapTHI €JIEKTPOJIHI Ta OKMCHO-BIJHOBHI IMOTEHLIANH, iX XapaKTEpPUCTHKA Ta
Meroau Bu3HaueHHs. PiBHsHHS HepHcra. KoHcTaHTa piBHOBark OKMCHO-BIIHOBHOIO
mporiecy Ta il 3B’S30K 31 CTAHIAPTHUMH OKHCHO-BITHOBHMMH TOTEHI1AJIAMHU
OKHCHMKA Ta BIJHOBHUKA. BUKOpUCTaHHS OKHCHO-BITHOBHMX TOTEHIATIB MJIs
BU3HAUYCHHS (OOYMCIICHHS) HANpPsIMKY OKHMCHO-BITHOBHMX peakiiil. daxtopu, mio
BIUIMBAIOTh Ha BEJIMYMHY OKHCHO-BIJHOBHMX NOTEHIIaNIB: HOHHA cUly po3uuny, pH
pO34MHYy, KOHIIEHTpallisi OKMCHEHOI Ta BIAHOBJIEHOI (opM penokc-mapu. Brums
peakuiil 0caJyKeHHsI Ta KOMIUIEKCOYTBOPEHHSI 33 Y4acTIO OKMCHUKA YU B1JIHOBHUKA
Ha HaIPSAMOK OKHMCHO-BIIHOBHOI peakilii. BukopucTaHHs OKMCHO-BIJIHOBHUX peaKIiit
y SIKICHOMY Ta KIJIbKICHOMY aHaJi31.

AHamni3 TPUPOJHUX, TEXHIYHUX MaTepiaiB Ta MTPUPOJHUX 0O’ €KTIB.
MOHITOPUHT CTaHy HaBKOJMIIHBOIO CepeloBUIIA. AHai3 MeTaliB Ta CIUIaBIB.
BukopucranHs SKICHUX peakiliil i1 BUSBICHHS BOKKUX METANIB Ta JEIKUX aHIOHIB
— TOKCMYHMX KOMIIOHEHTIB — y OpraHidyHMX Ta HEOpraHiuHUX 00'eKTax
HABKOJIMITHBOTO cepefoBUIla. Poyib XIMIYHOTO aHajiizy [Jisi MOHITOPUHTY CTaHy
HABKOJIMIIHBOTO CEPEOBUINA: Yy TMPOLECI KOHTPOIK CTYNEHs 3a0pyIHEHOCTI
NOBITPSI, BOJIM Ta TPYHTY M1J] BILTUBOM JIFOICHKOT A1SUTBHOCTI.

[IpyHIMOM KUIBKICHOTO aHajiizy. MeTpoJoriyHl OCHOBM aHATITHYHOI XIMII.
[Ipenmet, 3aBAaHHA Ta METOAM KIJIBKICHOTO aHaji3y, HOro HayKOBE 1 MPAaKTHYHE
3HauYeHHs. TexHIYHMA KOHTpoJb. JlepxkaBHi ctanmaptu. CydacHa kiacudikaris
METO/IB KUIbKICHOTO aHajizy. XIMi4HI METOIW aHali3y, ixHsi Kiacudikarlis Ta
xapakTepucTrka. Bumoru a0 ximiuHoi peakiiii. OCHOBHI CTajii XIMIYHOTO aHaTi3y.
Bubip Merony ananizy. Binbip mpoOu pedoBuHH, miAroTOoBKa 10 aHam3y. [loxubku
KUTBKICHOTO aHaJli3y: CUCTEMAaTU4H1, BUTIQAKOBI, aOCONIOTHI, BigHOCHI. CTaTucTUyHA
00po0OKa pe3yJIbTaTiB KIIbKICHOTO aHai3y.

['paBimeTpuuHuit anani3. CyTHICTb IPaBIMETPUYHOIO (BaroBOro) aHasisy, ranysi
3aCTOCYBaHHs, OOMexeHHs 3acTtocyBaHHs. OCHOBHI cTamli Ta  omeparii
IPaBIMETPUYHOIO aHATI3y. AHATITUYHI Tepe3u Ta 3BaKyBaHHsS Ha HuUX. [liIrotorka
peuoBuHM 1 aHanmizy. Cepemus npo6Oa. Bulbip nHaBakku. Bubip ocamkyBaua Ta
BUMOTH 110 HboOro. Omepanisi ocajkeHHs. OcaKyBaHa Ta TpaBiMETpUYHA (Baropa)
dbopmu ocany. Bumorun no ocamy. Kputepii mpakTHUHOI HEPO3UMHHOCTI OCauy.
YMOBHM OTpUMaHHS YUCTUX OCaJliB. YMOBHU OCaHPKCHHS KPUCTATIUHUX Ta aMOpPPHUX



ocaniB. IloBHOTa ocamkenHs 1 ¢dakTopu, IO BIMBaIOTh Ha Hel. [lpomecw, 110
OpU3BOAATH 0 3a0pyaHeHHs ocaaiB. CmiBocamkeHHs (aacopOris, OKIIO3is, Micis
ocamxeHHs). OiTbTpyBaHHS Ta MPOMUBAHHA OCAJIB METOJIOM AeKaHTalii. OuibTpu
JUIS  TpaBIMETPUYHOTO aHamizy. Bubip mnpomuBHoi pinunu. IlepeBenenHs
ocaKyBaHO1 (opMH y TpaBIMETpHUHY (BaroBy). BucyiryBaHHs Ta mpokaprOBaHHs
ocafiB. OOUYHUCIEeHHs B TpaBIMETpUIHOMY MeToi. ['paBimeTpruunmii ¢aktop (pakrop
nepepaxyHky). [Ipuunan nmoxubok. TodHICTh rpaBiMeTpUYHOro aHamizy. IlepeBaru
Ta HEJOJIKH TpaBIMETPUYHOIO METOJY. 3aCTOCYBaHHS I'PaBIMETPUYHOrO aHaJI3y B
X1M1i, 010JI0T11, €KOJIOT1] TOIIO.

TutpumeTpuuHuil aHamiz. MeToa KUCIOTHO-OCHOBHOTO THUTPYBaHHS (METOJ
HedTpamizaii). TurpuMeTpuuHMii aHami3 sk pi3HOBH 00’ eMHOTO aHami3y. CyTHICTb
TUTPUMETPUUHOTO aHaizy. [lepeBaru Ta oOMexeHHs MeToy. Bumoru o peakuiii y
TUTPUMETPUYHOMY  aHami3l. KoOHIEHTpamiss poO34MHIB:  MOJISIpHA, MOJISIpHA
KOHIICHTpAIlisl €KBIBAJICHTY, TUTP. THTp PO3UMHY 3a BHU3HAUYBAHOIO PEYOBHHOIO.
Mipnauii nocya. BumiproBanHs 00’eMiB po3uuHiB. CTaHIAapTHI Ta CTaHIAPTHU30BaHI
po3unHU. BuXigHi pedoBMHHM Ta BHUMOTH J0 HUX. PO3YMHM 3 MPUTOTOBAHUM Ta
BCTAHOBJIEHUM THUTPOM. [IpUroryBaHHs pO3YMHIB 3 HaBaXKW, 3 OUIbII
KOHIICHTpOBaHUX  po3uMHiB. @DikcaHanu. Omnepamis TuTpyBaHHa. Crocobu
TUTPYBaHHS: TPsSME TUTPYBAHHS, 3BOPOTHE TUTPYBAHHA (METOJ 3aJHIIKIB) T4 METO
3amimieHHs. [lpuiioMn THUTpyBaHHS: METOJA MINETKYBaHHS Ta METOJ OKPEMHX
HaBaKOK. Touyka eKkBiBaJE€HTHOCTI. 3aKOH ekBiBaJieHTIB. CriocoOu ¢hiKCyBaHHS TOUKU
€KB1BaJICHTHOCTI. Inqukaropu. Kinmennp ~ TUTpyBaHHS. OO0uuciieHHd B
TUTpUMETprUUHOMY aHami3l. Kiacudikaiiss METONIB TUTPUMETPUYHOTO aHATI3y 3a
TUTIOM peakiiii, 1Mo JeKUTh B OCHOBI TUTpyBaHHs. CyTHICTh METOIY HeWTpaizailii,
OCHOBHA XIMIYHA peakIlis MeToay. AumaumeTpis, ankaimiMmerpis. CTaHmapTHI Ta
cTaHAapTU3oBaHl po3unHU. Buxigni peudoBunu. Kpusi turpyBanusa. CTpubOok
3HaueHHda pH Ha kpuBiii TUTpyBaHHA. Touka ekBiBaseHTHOCTI. Ciocodu (ikcyBaHHS
TOUKH eKkBiBaJieHTHOCTI. KiHIeBa Touka TuTpyBaHHA. [HANKATOPH METOTY KHUCIOTHO-
OCHOBHOTO TUTpyBaHHS. Teopii 1HAMKATOpPIB: HOHHA, XpoMOpOpPMHA, HOHHO-
xpoMmoopmua. Inrepan mnepexony (III) imgukaropa. IlokazHuk mepexony
iHaukaropa pK, mokasnuk TuTpyBaHHa pT iHaumkatopa. Ilomuiika iHaMkaTopa.
HaliBaxnuBiiil 1HAMKATOpPU, IIO 3aCTOCOBYIOTH Yy XIMIYHOMY aHami3l. [lomuika
TuTpyBaHHs. KpuBi TUTpyBaHHS: po3paxyHKu 3MiHU pH B X011 TUTpYyBaHHS CUIIBHOI
KHUCJIOTU CHJIBHOIO OCHOBOIO, CJIA0KOi KHCJIOTH CHJIBHOIO OCHOBOIO, CIIa0KOi OCHOBHU
CUJIBHOIO KHCIIOTO. OCOOMMBOCTI KpUBHX THUTPYBAaHHS Y PI3HUX BHITaJIKaX.
TutrpyBaHHs 6araTOOCHOBHHMX KHCIOT. THUTpyBaHHS coOJIed, IO TiAPOJNI3YIOTH Y
po3unHi. [Ipunnmnu BuOOpY IHAMKATOpA MiJl YaC TUTPYBAHHS OCHOB, KHCIIOT Ta
coJieH, 10 T1APOMi3yI0Th. 3aCTOCYBaHHS KHCIOTHO-OCHOBHOTO TUTPYBAHHS B XIMIi,
010JI0T11, EKOJIOT1I.

MeTtonu  OKMCHO-BIJHOBHOTO  TUTpPYBaHHS  (METOOUM  PEAOKCUMETPIN).
[lepmanranatoMeTpiss Ta MOJOMETpisd. 3arajbHa XapaKTepUCTHKA METOJIB OKHUCHO-
BIJIHOBHOTO TUTPYBaHHsI, iX kiacudikaiis. OKMCHO-BITHOBHI peakiiii, IpuaaTHl IS
TUTpUMETpUYHOTO (00'eMHOr0) aHamizy. KoHcTaHTa piBHOBaru OKHCHO-BIJHOBHOI
peakiii. EKBIBaJ€eHT OKHCHMKAa Ta BIJIHOBHHKA. 3MiHAa OKHCHO-BIJJHOBHOI'O
MOTEHI[1aTy CUCTEMH B MPOIIEC] TUTPYBAaHHS Ta oro oourcnenHs. Kpusi TuTpyBaHHA
Ta ixHf mnoOyaoBa. CTpuOOK KpHUBOi TUTPYBaHHA. Todka E€KBIBaJEHTHOCTI.



OOuncneHHs peJOKC-TIOTEHINAy CUCTEMH B TOYIl €KBiBaJeHTHOCTI. DikCyBaHHS
TOYKH €KBIBAJIEHTHOCTI. Pemokc-iHmukaropu. IHTepBan mepexomy  pemokc-
iaukaTopiB. [loka3HUK TUTpyBaHHS pemOKC-iHAMKATOPiB. [loMHiIKM TUTpyBaHHS.
[Tepmanranatometpis. CyTHICTP METOYy Ta MOro 3arajibHa xapakTepuctuka. Kamii
NEepMaHTaHAT SK OKHUCHUK, WOTO OKHCHI BJIACTHUBOCTI B 3aiexkHocTi Bim pH
cepenoBHINa. TUTpyBaHHS Kaliii TEepMaHraHATOM Yy KHCJIOMY CEPEIOBHIIL.
[IpurotyBaHHsT CTaHJAPTHOTO PO3YMHY OKCalaTHOI KHUCIOTU. [lpuroryBaHHs
CTaHAApTU30BAaHOTO PO3YMHY Kalliii MepMaHraHaTy Ta BCTAHOBJIEHHS MOTo TUTPY.
[lpuknagy BU3HAYEHb YMICTY BIJIHOBHUKIB METOJOM IE€pMaHTaHATOMETIi:
BU3HAYEeHHs BMicTy HoHiB Fe?’, BHM3HAayeHHA BMICTy TiJIpOTEHIIEPOKCHIY.
HMonomerpis. CyTHiCTb MeTOLy, YMOBM Ta MeXi 3acTocyBaHHA. Po6oui Ta
JTOMOMDKHUM po3urHH. CTaHmapTHi po3uuHU. BuxigHi peyoBuHu. Kpoxmanb sk
cneuupiuanid  iHaukatop.  [lpukiagu  BH3HA4YeHHS  BMICTY  OKHCHHKIB,
KOHLIEHTPOBAaHUX KHUCJIOT Ta BIJHOBHUKIB. OCOOJMBOCTI BU3HAUYEHHS YMICTY HOHIB
Cu?* B po3umHi.

Metonu ocaiKeHHS B TATPUMETPUYHOMY aHali3l. TeopeTuyHi OCHOBU METO/IIB
OCa/DKEHHA, iXHA Kilacudikalis: MepKypoMmeTpia Ta apreHTomeTpis. Crocolu
(IKCyBaHHS TOYKHM €KBIBAJEHTHOCTI, Oe3iHAuKaTopHi Metonu. Merox Mopa
(aprenromerpist), meronq Donwprapma, meron dDasiHca: cepeloOBHINE, 1HIUKATOPH,
npsiMe Ta 3BOPOTHE TUTpYBaHHS. PoO0dYl Ta BUXi/HI pEYOBUHHU METO/IIB BU3ZHAYCHHS
rajioreHii-anioniB. Kpusi TUTpyBaHHs, iXHI po3paxyHku. DakTopu, 10 BIUTMBAIOTH
Ha BEJIMYUHY CTpUOKa KpUBOI TUTpyBaHHs. ['airy31 3acTOCYyBaHHSA METO/1IB OCa/I>KEHHS
B TUTPUMETPUYHOMY aHAII31.

Metoau KOMILUIEKCOYTBOPEHHS B TUTPUMETPUUHOMY aHaJisl.
Komrmiekconomerpis. Komiiekconu. Teopernuni OCHOBH METO/I1B
KOMILJIEKCOHOMETpii.  (DIKCYyBaHHS  TOYKM  €KBIBaJEHTHOCTI.  MeTajioXpoMHi
1HAMKATOPH, TEOpeTHUYHE OOTPYHTYBaHHS iX 3acToCyBaHHA. ['amy3i 3acToCyBaHHS
METO/IB KOMILIEKCOHOMETpii. [Ipukiaau 3acTocyBaHHS METOLy KOMIIJIEKCOHOMETPI:
BU3HAUYCHHS TBEPAOCTI BOAM, BU3HAaueHHs Kambliiro Ta MarHito y BOAHINH BUTSIKII 3
TPYHTY.

@Di3UKO-XIMIYHI METOJM aHali3y. 3arajbHa XapaKTepUCTUKA METOMIB, iXHs
kiacugikamig. YyTIuBICTh, CENEKTUBHICTh, BIITBOPIOBAHICTh PE3YyJbTATIB aHAIIZY
IHCTpYMEHTAIbHUMH MeTojaMu. CriocoOM BU3HAYECHHS BMICTY KOMITOHEHTIB: METO]T
NMOPIBHSHHSA (METOJ CTaHNIApTIB), METOJ KamiOpyBaiapbHOTO rpadika, METOH
aHAITHYHUX (PaKTOpiB. 3HAUECHHS IHCTPYMEHTAJIbHUX METOIB aHaJi3y B Cy4acHOMY
BUPOOHUIITBI, HAYKOBUX JOCIIIKEHHSAX, €KOJIOTITYHOMY MOHITOPUHTY.

OnTtuyni metonu anamizy. ®@otomerpis. Kmacudikaimis ONTHUYHUX METOIB
aHai3y 3a THUIOM B3a€MOJII PEYOBUH 3 EJIEKTPOMATHITHUM BHUIPOMIHIOBAHHSIM.
EnextpomaruitHuii criektp. CHeKTpu MOTJIMHAHHS Ta BUIPOMIHIOBaHHS. ATOMHI 1
MOJIEKYJISIPHI CHEKTPH, iXHE BUKOPUCTAHHS B Ximii. DOTOMETpUYHI METOIU SIK
PI3HOBHJ ONTHUYHHUX MeToniB. DOTOMETPUYHUIN aHalli3, MOro TEOPETHUYHI OCHOBH.
[lornuuanHs cBITIa po3uMHAMH. 3aKOH cBiTIonoriuHaHHs byrepa-JlamOepra-bepa.
OnTuyHa rycTuHa po3uuHy. MoJisipHuil KOe(IIlieHT CBITJIONOMIMHAHHSA. 3aIeKHICTh
MOTJIMHAHHS BiJl JOBXUHU XBWIl. OCHOBHI KpUTEpli BUKOPUCTAHHS 3aKOHY CBITJIO-
NOTJIMHAHHS, TPUYMHM BIAXUIJIEHHS Bl 3aKOHY. MeToau BUMIpPIOBaHHS MOTJIMHAHHS
cBiTia.  MoHoxpomatuuHe  BUNpOMiHIOBaHHA.  Citnodinetpu.  BizyanbHa



kosopumeTpis. CyTHICTh KOJIOPUMETPUYHOTO METONy. MeToa CTaHJapTHUX CEpii.
Meron BupiBHIOBaHHS. MeTton po30aBisHHSI. CxeMU KOJOPUMETPUYHHMX TMPUIIAIIB.
®dotometpis 1 crnekTpodoTtometpis. CyTHICTH MeToAiB. UyTiHMBICTH Ta TOYHICTH
meToiB. OcHOBHI Tumu cnektpodoTomerpiB. udepenmiitni poTokomopuMeTpu.
[IpaBuna pobotu Ha ¢orokonopumerpi. Bubip kioBer Ta cBiTaodinbTpiB. MeTon
kamiopyBanbHoro rpadika. Ilomym’ssHa ¢oTtomerpis. CytHicth Metony. Cxema
MOJIyM STHOTO CIEKTpo(OoTOMETpa. 3araibHa XapaKTEpUCTUKA METOIUKU MPOBEICHHS
aHajizy. BukopucranHs MeToay /Ui aHaIi3y XIMIYHHUX Ta 010JI0T1YHUX 00’ €KTIB.

EnextpoximiuHi  meToaum  aHamizy.  IloTeHIllOMETpUYHE  TUTPYBaHHS.
[ToTeHIIOMETpUYHMIM  aHaAMI3: TMpsMa TOTEHIIOMETPIs Ta IOTCHIIIOMETPUYHE
TuTpyBaHHs. CyTHICTh Ta TEOPETHYHI OCHOBU MOTEHI[IOMETPUYHOTO TUTPYBAHHSI.
[HAMKATOPHI €NEKTPOAM Ta €IEKTPOU MOPIBHSAHHS, X TUMH. EnekTpoau nepioro ta
JPYroro pojay: METaliuHWH, BOJHEBMH, KaJOMEIbHHH, XIOpHA-cpiOHuiL. MoH-
ceNieKTHBHI enekTpoan. CxemMa YCTaHOBKH IS TOTEHI[IOMETPUYHOTO TUTPYBAHHSI.
3aJeXXHICTh €JEKTPOHOTO MOTEHIlaTy BijJl KOHIIEHTpAIlli HOHIB, 1110 BU3HAYAIOTHCS.
Kpusi TutpyBanHs, ix mnoOynoBa. CTpuOOK MOTEHIiady Ha KpHUBIA THUTPYBaHHS.
®dikcyBaHHS TOYKH EKBIBAJICHTHOCTI. BH3HAaUeHHS BMICTY KHUCIOTM YU OCHOBH B
pPO34YMHI METOJOM MOTEHUIOMETPUYHOIO TUTPYBaHHS. [HIMKATOpHI €IEKTPOIU B
KHCJIIOTHO-OCHOBHOMY  THUTPYBaHHI ~ METOJIOM  IOTEHUIOMETpii:  CKIISIHHIA,
xiHriipoHHuil. Busnauennss pH po3umHy 3a nomomororo ioHometpa. 3miHa pH B
npoiieci TuTpyBaHHs. ['padiuHe BU3HAUCHHS] TOUYKU €KBIBAJIEHTHOCTI: 1HTETpaIbHI Ta
nudepeHIiadbHl  KpUBI  TUTPYBaHHS. KoHnykTromeTpruHe  TUTpPYBaHHS,
aMIIepOMETPUYHE TUTPYBaHHs, MoJisiporpadis — 3arajibHa XapaKTepUCTUKA METO/IIB.
[Tpuknaay 3acToCyBaHHS B aHATI31.

MeToau mackyBaHHs, KOHLIEHTPYBAaHHSA Ta PO3JAUICHHS. MacKyBaHHS, Tpynu
MAacCKyIlOUHUX PEYOBHMH, J€MAaCKyBaHHA. P13MKO-XIMIYHI OCHOBH METOIB PO3A1JIEHHS
Ta KOHIEHTpyBaHHS. OcaKeHHs 1 criBoca/KeHHs. EKCTpakiiisi — OCHOBHI 3aKOHH,
KUIBKICHI XapaKTePUCTUKHU, EKCTpareHTH, NpuKiIaad 3acrtocyBaHHs. CopOmis —
MEXaHi13M, OCHOBHI 3aKOHH, KIJbKICHI XapaKTE€PUCTHUKH, OCHOBHI THUIIU COpPOEHTIB,
MIPUKIIATU 3aCTOCYBaHHS.

4.8. ®I3BUYHA XIMIsA

XimiuHa ~ TepMoaWHaMmika.  TepMoaMHAMiKa  PIBHOBOXHHUX  MPOIIECIB.
TepmoauHnaMiuHi mapameTpu Ta nporecu. PoOoTa po3mmupeHHs i1eanbHOro rasy B
PI3HUX TEPMOJIWHAMIYHUX TMPOIEcax: 130XOPHOMY, 1300apHOMY, 130T€pMIYHOMY,
aniabatnaHoMy. OCHOBH MOJIEKYJISIPHO-KIHETUYHOI Teopii ra3iB. TemnoeMHiCTh ra3iB.
MosnbHa Ta muToMa TemioeMHocTi. [lificHa Ta cepenHs BETWYMHHU TETUIOEMHOCTI.
TemnoemHicTh pu cTaIoMy 00'€Mi Ta CTAJIOMY THCKY. TemyioeMHICTh. 3ajeXHICTh
TEIUIOEMHOCTI BiJ] TEMIIEpaTypH.

[lepmmii 3akoH TepMoAMHAMIKKU: (QOPMYIIIOBaHHSA, MaTeMaTUYHUUN amnapar;
3aCTOCYBAaHHS I XapaKTEPUCTUKH TPOIECIB PO3UIUPEHHS 17€eaTbHOro Tasy.
TepMoximMiuHl CHUMBOJM Ta piBHAHHA. 3akoH ['ecca. Hacmigku 3akony I'ecca.
TennoBuii edekT XiMiuHOT peakirii. Temiora yTBOpeHHs, TeIIoTa 3ropaHHs. ATOMHa
TeIJIOTa YTBOpPeHHs. EHepris xiMiuHOTro 3B’sI3Ky. TersoTa po3dyMHEHHs 1 rijgpararii
pEUYOBHH, TEIUIOTa HeWTpamizamii 1 aucoriamii. EHepris KpuUCTaIIYHOI PEIIITKH.
EnepreTnuni 3MiHM TpH arperaTHUX MEpPeTBOpPEHHsX. 3B’130k 3 [-M 3akoHOM



TEPMOIUHAMIKH.

Hpyruii Ta TpeTii 3akoHU TepMmoAuHaMiku. KoediieHT KOpUCHOi aii TemIoBoi
mammnu. Extpomisa. PiBusuua bonbsiimana. ExaTpomnis sik xapaktepuctuka 6e3manas
cucteMd. BusHaueHHS eHTpomii B  PI3HUX TEPMOAMHAMIYHUX  MpoOIlecax.
Cratuctuunuit xapaktep lI-ro 3akoHy TepMoaUHAMIKH.

Hanpsim TepMoanHamiuHuX mporeciB. TepMmoauHaMmiuHi moTeHIianu. TpeTiid
3aKOH  TepMojuHaMikd. [300apHO-130TepMIYHMI Ta  130XOPHO-130TEPMIYHUN
NOTEeHIlaM K (aKTOp HANPSIMJIICHOCTI JIOBUIBHUX IMPOIECiB.  3aJIeKHICTb
TePMOJMHAMIYHMX  TOTEHIIAIIB  BIA  TeMIeparypu. MeTtoau  po3paxyHKy
TEPMOMHAMIYHMX IMOTEHIIATIB.

TepMoauHaMika pIBHOBaXHUX TMPOIECIB. 3aKOH Jii Mac Jid PIBHOBAKHHUX
nporieciB. Koncranrta piBHoBaru (K,, K. Ta Ky), X B3aeMo3B’s130K. PoboTa XiMidHO1
peakiii B 130TepMIYHOMY TIporieci. 3aJekKHICTh KOHCTAHTH PIBHOBAru BIJ
TEMIIEpaTypH B 130XOPHOMY 1 1300apHOMY IMpoIiecax.

[IpyHUMOM 3MIMIEHHST PIBHOBarM XiMIYHOI peakilii B 3aJIeKHOCTI BiJ] 3MIHU
TEeMIEPaTypHu, TUCKY, KOHIICHTpAIIil pearyrounx peuoBUH Ta HASBHOCTI KaTami3aTopa.
KoncTanTa piBHOBaru reTeporeHHNUX CUCTEM.

OcHOBHM TepMOJIMHaMIKK piBHOBaru ¢azoBux nepexoxis. IIpasuio ¢a3 '166ca.
JliarpamMu cTaHy OJHOKOMIIOHEHTHUX (BOIH, CIpKH, (hochopy) Ta TBOKOMIIOHEHTHUX
cucteM. Q13UKO-XIMIYHUHN aHATI3 (TEPMIYHUIA aHATI3).

TepMmonuHaMiuHa XapaKTEPUCTHKAa MeEX1 Moaury (a3: IMOBEPXHEBI SBUIIIA.
AncopOrisa. [loBepxHeBuil Hatsr: (izuyHa CyTh, BU3HAUEHHS, 3B’SI30K 3 BUIBHOIO
CHEPri€l0 OJIMHUIII TIOBEPXHI, 3aJIKHICTh BiJ] MPUPOJIU Ta KOHIIEHTpAIlli PEUOBHHHU.
Metoau BUMipIOBaHHS OBEPXHEBOTO HATATY: KaMUJIAPHE MiIHATTS, CTAIArMOMETPisl,
METOJ HalO1IbIIIOro TUCKY OynbsOaniku (Meton Pedinmepa).

[Tonsartss mpo azacopOuiro. AxcopOuist Ha mexi [/p, I'/t, P/p, P/T. PiBHsHHSA
['i60ca, Jlenrmiopa. [loBepxneBo-akTuBHI (IIAP) Ta moBepxneBo-iHakTuBHI (IIIAP)
PEYOBUHHU.

Ximiuna ki"Hetuka. Karanmiz. ®dopmanbHa KIHETMKa NPOCTUX TOMO- Ta
reTeporeHHUX peakuiil. OCHOBHI Teopii KiHeTUKU. Knacudikamis XIMIYHUX peakiii.
MonekynsipHicTh Ta mOpAIOK peakilii. [IpocTi roMoreHH1 Ta rereporeHH1 peakiii 1-
ro, 2-1o, 3-ro nopsakis. IIIBUAKICTh Ta KOHCTaAHTA MIBUIKOCTI MPOCTUX TOMOTC€HHUX
Ta TETEPreHHUX XIMIYHUX peakiliii. BriamB TemmepaTypu Ha MBHUAKICTH XIMIYHOI
peaxkiii. OCHOBHI Teopii XIMIYHOI KIHETUKH: TEOpis aKTUBHHUX 3ITKHEHb Ta TeOpis
akTuBOBaHOTro KoMruiekcy. PiBusuns Bant-I'odda ta Appeniyca. Enepris aktusartii
xiMiuHO] peakilii. BusHauenns remneparypaoro koedimienta Bant-I'odda.

Kinetnka ckmagaux peakimiii. OO0OpOTHI, TOCIIIOBHI, CHOPSDKEHI, MapaselbHi,
aBTOKaTaJITU4HI mporiecH. JIaHIroroBi Ta (HOTOXIMIUHI peakiii.

OcoOMMBOCTI TeTepOreHHUX peaklii — KIHeTUYHHUM, AUQPY3HUN Ta 3MilIaHUuN
pexumM peakiii. KoHcTaHTa IIBUIKOCTI T€TEPOTeHHOI peaKiii.

Karani3z: knacudikaiiiss karamTHYHUX MpoiieciB. TepMoauHaMiyHl 1 KIHETHYHI
3aKOHOMIPHOCTI Mepediry KaTaliTHYHUX TpolieciB. ['oMoreHHui kartaji3 B raszax i
pO3UYMHAX: KUCJIOTHUIN, OCHOBHHUM, KaTai3 3a y4acTio HoHiB. ['eTeporeHHui katams3 —
OCHOBHI 0COOJMBOCTI. MyJIbTUIUIETHA Ta €JIEKTPOHHA Teopii karamizy. KaramiTuuHi
nporiecu 6iosoriyHux cucteM. Kinernka hepMEeHTaTUBHUX peaKIii.

®i3uKo-XiMIYHI BJIACTUBOCTI po3unHiB. DiznyHa Ta XiMiyHA TEOpii PO3UYMHIB.



Pozunnnicts peuoBuH. Knacudikariss po3unniB. MexaHi3M pPO3UMHEHHS PEYOBHH.
Buan B3aemopii Mk KOMIIOHEHTaMHU B mporieci po3unHeHHs. DizudyHa Ta XiMidHA
Teopii po3unHiB. BIymB pi3HUX (HaKTOPiB HA PO3UUHHICTH PEUOBHH.

BnactuBocTi  MONEKynspHUX po3uuHiB. Pos0aBieHi piaki  MOJEKYJSpHI
cuctemu. KomiraTuBHi BJIaCTUBOCTI MOJIEKYJISIPHUX PO30aBICHUX PO3YMHIB. 3aKOH
Paynsa ansa igeanbHux 1 peanbHuX po3uuHiB. Hacmigku 3akony Paynsa. Kpiockomis.
EOGymniockonisi. ExkcnepuMeHTallbHE BU3HAYEHHS MOJICKYJISIPHOI Macu pPEYOBHH.
[TonsTTss TIpo KOEPiieHT aKTUBHOCTI. OCMOTHUYHUN THUCK 1€aIbHUX 1 pPealIbHUX
MOJIEKYJIIPHUX PO3YUHIB.

KonnenTpoBani piaki ModekymaspHi cuctemu. Kiacudikaliis KOHIIEHPOBAHHX
PIIKMX CyMmilied 3a XapaKTepoM PO3YMHHOCTI: HEOOMEKEHO, OOMEXEHO Ta
B3a€EMOHEPO3YMHHI CyMiI. [eanbHi Ta peanbHi cyminri. [lepmmii 3akon KonoBanosa
ISl 17eanbHux cymimied. CUCTEeMU 3 MO3UTUBHHUM 1 HETAaTUBHUM BIIXWJICHHSIM Bij
11eanbHoCcTl. OOYMCIEHHST TUCKY TMapu Haj piikor cymimmo. Jpyruit 3akoH
KonoBanoBa. A3e0TpomnHi cymilll 3 MakCUMaJbHUM 1 MIHIMAJIBHUM BIIXWUJIEHHSAMU
BiJl 1aeanbHOCTI. [leperonka mpoctux 1 azeoTponHux cymimei. IIpaBuiio puyara.
PexTudikariis.

BnacTtuBOCTI PO3YMHIB €JIEKTPONITIB. PI3MKO-XIMIYHI BJIACTUBOCTI PO3YMHIB
c1aOKuX eNeKTPOJITIB. MeXaHi3M eeKTPOIITUYHOI TUCOLialli peYOBUH 3 MOJSIPHUM
KOBQJICHTHUM Ta WOHHMM THIIaMM 3B’s3KiB. ['iaparariis HoniB. bymoBa rimpatHoi
0000HKH, eHeprig rigpataiii. [lepionnuna 3miHa BiacTuBOCTEd HOHIB. Di3uKO-
XIMIYHa XapaKTEepPUCTUKA PO3YMHIB E€JIEKTPOJITIB: 130TOHIYHUNA KOEQIIIE€HT, CTYIIHb
Jucorianii, KoHCTaHTa pgucomiarnii. 3akoH pos0aBineHHss OctBanbaa. bydepni
pO34nHH, KiacudiKailis Ta BIACTUBOCTI.

Pozunnn cunbHuX enektpouniTiB.  Di3WKO-XIMIYHI BIACTUBOCTI PO3UYHMHIB
cunbHUX enekTpotiTiB. Teopis [ebGas — I'tokkens. IIOHSATTS Npo aKTUBHICT,
KOe(DILIEHT aKTUBHOCTI, MOHHY CHJIy pO30aBJIE€HUX Ta KOHLEHTPOBAaHUX PO3UYMHIB
CUWJIBHUX €JEKTPOJITIB. Metoau ix Bu3HauyeHHsA. [IpoTosiTHyHA Teopiss KHUCIOT 1
OCHOB. ANIPOTOHHA TEOPIsi KUCIIOT 1 OCHOB.

[IuToma Ta MoJIsipHA €JIEKTPOIPOBIAHOCTI PO3UUHIB €JIEKTPOJITIB. Bu3HaueHHs
(G13MKO-XIMIYHUX XapaKTEPUCTUK PO3YMHIB EJEKTPOJITIB METOJIOM BHUMIPIOBAHHS
esnekTporpoBigHocTi. 3akoHu Kombpayma. Mertoa KOHYKTOMETPUYHOTO
TUTPYBaHHS Ta HOTr0 3aCTOCYBaHHS.

Enexrpoximig. Enexktpoau. PiBHOBakHI €NEKTpOJHI MOTEHIIamu. MexaHi3M
YTBOPEHHS €JIEKTPOJHOTO TOTEHIlaTy Ha MexXi posnonainy ¢a3. Bubip ¢yHkiii
enektpoaa. Enextpoani peakmii. Tunu enextpoxis. ['anpBaniuni enementu (I'E). Psan
CTAaHJAPTHUX EJEKTPOJHUX (OKMCHO-BITHOBHUX) TMOTEHIIaNIB. TepMoanHamika
rajibBaHIYHOTO  enemMeHTa. [IpuHIMm  poOOTH  TalbBAaHIYHOTO  E€JIEMEHTA.
Enextpopymniina cuna ['E. PiBusauns Hepucra. TemoBuil edekt peakiii B
rajJibBaHIYHOMY eJeMeHTi. BumiptoBanus enextpopyuiitHoi cuiu ['E  mMeromom
KoMIieHcallii, pH-MeTpis 3 BUKOPUCTAHHSAM XIHT1IPOHHOTO 1 CKJIIHOTO €JEKTPO/IIB.
XapakTepucTUKa eNeKTPO/IIB MEPIIOTro, IPYroro poay (XJIopcpiOHUIA, KaTOMENTbHUM,
PTYTHOCYJIb(ATHUN) Ta OKHUCHO-BIJIHOBHUX e€JIeKTpoAiB. CKISHUI, aMalbraMHUM,
XIHT1APOHHHUM €IEKTPOJIN.

Koposis MeranmiB. Buam koposii 1 meroaum OOpoThOM 3 HeEw. XiMidHa,
eJIeKTpoxiMiyHa, OionoriuHa kopo3sis. [lopiBHANBHA CTIHKICTE METaliB 10 KOPO3ii.



EHeKTpopyunnHa CUJIa KOPO3IMHHMX TMPOIIECIB, peaKIlii eneKTpoliqu KOpo3ii 3
BOJHEBOIO 1 KHCHEBOO I{GHOJI}IpI/IBaIHGIO Metoau 60poTHOH 3 KOPO3IETO.

Knacudikariis rampBaHiuHUX eJeMeHTIB. EnexkTpoxiMiuHi JaHIIOTHA. XIMIYHI,
OKHCHO-BITHOBHI, KOHIIEHTpamiifHi JnaHiiord. KoHueHTpamiiiHi naHiiorn  0e3
MepeHocy 1 3 mepeHocoM 3apsiay, audys3iiiHui moteHiian. KoHcTanTta piBHOBaru
OKHCHO-BITHOBHOI peakilii. MeMOpaHHU MOTEHIial

EnexTponi3 sik HEpIBHOBAXKHUM MPOIEC, IKUM € 3BOPOTHUM JI0 TaJIbBAaHIYHOTO.
Katonni 1 anonni npouecu. [lepmmit Ta apyruit 3akonn dapazes. Yucna mnepeHocy.
Koedimienr xopucnoi mii. IlIBuakicTe enexkrpoximMiuHoi peakiii. OcoOauBoOCTI
CJICKTPOJII3y BOJHHUX PO3YMHIB Ta PO3IJIABIB €JIEKTPOJITIB. EnexTpoxiMiuyHui
poskiaa Boau. [1ociiIOBHICTh KATOJIHUX Ta aHOJHUX €JICKTPOXIMIYHUX IPOIIECIB MPU
€JICKTPOJTiI31 BOJIHUX PO3YMHIB Ta PO3IUIABIB €JICKTPOJIITIB.

OcHOBM eleKTpoXiMIuyHOI KiHeTHKU. KoHIeHTpamiiiHa, XiMmiyHa, Qa3zoBa
nepeHamnpyra. Hanpyra poskmany enektpoinity. [lepenanpyra BogHIO B 3alI€KHOCTI
Bil TPUPOAM METAly KaToay, TYCTHHU CTpyMmy, Temmepatypu. OcoOimBOCTi
BUJIVICHHSI METaJIIB Ha KaTo/l. (MOoJisApy3aliiiHi KpuBi, nmojsiporpadis).

Jlxepena cTpyMy. AKYMYJSTOpH. AKYMYJSTOpU: CBHHIIEBUM, JIy)KHI Ta
crieianbHi. Jlkepena ctpymy.

4.9. KOJIOITHA XIMISI

[ToBepxneBa eneprisi. [loBepxHeBUil HATAT: Pi3UYHA CYTh, BUSHAUYECHHS, 3B 30K
3 BUIBHOIO EHEPTi€l0 TMOBEPXHI, 3aJEKHICTh BIJ TEeMIEpaTypH, THCKY, MPUPOJIU
peYoBUHU. MeTOoau BUMIPIOBAHHS TMOBEPXHEBOTO HATATY: KaNUISpHE MIIHSITTS,
CTaJarMOMETpisi, METOJ HaWOUIbIIOro THUCKY OynpOamku. 3mouyBaHHA. Kyt
3mouyBaHHs. PobGoTa aarenii 1 koresii.

Ancop6uis. Ilonstra npo aacopOuiro. Tumu ancopOrii: xiMmiuHa Ta ¢i3udHa.
Kaninspua konnencartis. Axgcop6irist Ha mexi ['/p, I'/T, P/p, P/1. [loBepxHEeBO-aKTUBHI1
(ITAP) ta noBepxueBo-iHakTuBHI (ITIIAP) peuoBunu. PiBusiHHs ['1060ca, Jlenrmiopa,
Opeitaanixa Ta IumkoBcekoro. AzjcopOuis —enekTpomniTis. MoHHO-0OMiHHA
aacopOuist. Xpomartorpadis.

Knacudikauis konoigaux cucreM. JliodinbHi Ta 110G0OHI KOJIOIAHI PO3YMHHU.
Knacudikaris 3a 1ucnepcHIcTiO TBepaoi (a3, arperaTHUM CTaHOM KOMITOHEHTIB Ta
XapakTepoOM B3aeMOJii  aucriepcHoi (a3sm 1 JUCTIEPCIMHOTO  CEpeIOBHUIIA.
TepmoauHaMiuHi BIACTUBOCTI KOJOITHUX J10GOOHMX Ta IOMUIBHUX PO3YUHIB.
bynoBa minienu m10¢GpoOHUX 3071€H.

Pozunnn BMC. BrnactuBocti po3zumHiB BMC B 3amexHOCTI Bii TPUPOIH
CIOJIYK, TPUPOIU  B3aEMOAIT 3  PO3YMHHHKOM, KOHIIEHTpAIlii  PO3YHHY.
Tepmonunamiuna ctabueHIcTh po3unHiB BMC. [lomienexktponitu. [3o0enexTpuanuii
CTaH Ta i30enekTpuyHa Touka (pl) OikiB.

®di3uyH1 Ta XiMI4YHI METOAM AOOYBaHHS 30JieH (KOHACHCAIllsl, TUCTIEPCTYBaHHS,
nenTusamis). MeToau — OYMIeHHS  KOJIOIMHO-TUCIEPCHUX  CHCTEeM:  JIiallis,
CIEKTPOAiaNi3, yIbTpadiabTparis.

ArperaTuBHa Ta KIHETMYHA CTIMKICTh. YMOBU CEIMMEHTAIIMHOI pIBHOBArH.
CenumenTaniiiauii aHamiz. @i3U4yHa TEOpPis arperaTUBHOI CTIMKOCTI KOJIOIIHHUX
cucteM. EHepretnunuii 6ap’ep, yMOBHU CTIMKOCTI. 3arajibHa XapakTEPUCTHKA SBUILA
KOAryJisIiii: MOopir Koarysiii, KoarynsiiiHa 31aTHICTh; JioTpomnHi psau. dizuuna



Teopis KoaryJsuii: HelTpamizamiiiHa 1 KOHIIEHTpalliiiHa Koarymsmis. SBuina, o
CYNPOBOKYIOTh KOATYJIAIII0: TIepe3apsiika 3078 13 3MIHOI0 3HAKy IOTEHITIAY,
3BUKAHHS 30JI€H, KOAryJysiis MmiJ BIUIMBOM CYMIllll HOHIB, B3a€MHA KOAryJISLisl.
YMOBH arperaTuBHOI CTIMKOCTI Ta KoaryJsuii JiodiibHUX cucTteM. BuconoBaHHS.
Jlenatypartisi.

OnTHuHi, KIHETHYHI, €EKTPUYHI, PEOJIOTIYH1 BIACTUBOCTI KOJOIJHUX CUCTEM.
bpoyHiBchkuil pyx, nudy3is B 30758X, OCMOTHYHMIA TUCK. ONTHUYHI BJIACTUBOCTI
konoigaux cucteM. Edext Tinmans. Hedemomerpis. EnekTpudHi BIacTUBOCTI
KojoigHux cucreM. Enektpodope3. Enekrpodopernune po3auieHHS —OUIKIB.
Enextpoocmoc. CriocoOu BUpakeHHSI B’S3KOCTI: aOCOJIOTHA, BIJIHOCHA, MHUTOMA,
3BeJ/IeHa, XapakTepuctuuHa. PiBHsHHsa EiHmrTeitna misa mio@oOHUX  KOJOIAiB.
PiBusinus IlTayninrepa. Busnauenns momnekymnsipHoi macu BMC MeToaoM B’ SI3KOCTI.
PiBroBara Jlonnana, moreHmian JJoHHaHa.

Konoinni po3unnu ITAP. I'eni. [dparmi. Knacudikauis remis. Tepmoannamiuna
XapaKTepUCTUKA KPUXKHUX Ta €JIaCTUYHMX TelliB. MeTtoau 10OyBaHHS: JKeJIaTUHI3AIIs
Ta HaOyxaHHs, BIUIMB YMOB. SIBuille HaOyxaHHs B OlooriyHux cucremax. Konoinxi
po3uunu [TAP. MinenoyrBopenus. Como0imi3aiis.

Emynbcii. [linn. Aeposoini. Knacudikamis eMynbciii (eMynbCii HEpHIIOTO Ta
JIPYroro pojay, emyJjbcli po30aBieHl Ta KOHIeHTpoBaHi). [Ipupona 1 mexaHizm nii
emyJsbratopiB (Muna, HeiHoreHHi [IAP, mopomiku). Metonu noGyBanHs. MexaHizm
muitHOi mii. Exosoriuni acmexktu BuxopuctanHs I[IAP. Ilimm. Mexanizm il
niHoyTBoproBauiB. CTiHKicTh TiH. [liHoracHuku. Aepo3osi, aperaTuBHa CTIHKICTb.

4.10. BUCOKOMOJIEKYJISAPHI CIIOJIYKHA

3araibHi BIOMOCTI IO MOJTIMEpHi pe4oBUHN. IIpeaMer i 3aBaHHs HAYKHU PO
BHCOKOMOJIEKYIISIPHI PEYOBMHHU. 11 Micle cepesl iHImMX (yHIaMEHTANbHUX XiMiqHUX
HayK 1 MPUPOTHUYNX HAYK BIIJIOMY, POJIb B HAYKOBO-TEXHIYHOMY Tporpeci. OCHOBHI
ICTOpUYHI €Tanu PO3BUTKY HAyKHd MpO ModiMepu. BHECOK BITUM3HSHUX BUYEHUX B
3apOJIKCHHSI Ta CTAHOBJICHHSI XiMii BUCOKOMOJEKYJISIPHUX HayK. [cTOpUYHiI acnekTu
(GbopMyBaHHS Cy4yaCHOTO HOHSATTS “mojiMep” Ta ‘“‘Makpomoiekyna” Bif bepuemiyca
no Ilraygiarepa. OCHOBHI TMOHATTS Ta BHU3HAYEHHS: TOJIMEp, OJIrOMED,
CIIIBBIJIHOIIEHHSI MOHATh  “TIoiMepu” Ta  “BUCOKOMOJIEKYJSIPHI  CHOJYKH .
MaKpOMoneKyna eJIeMEHTapHa JIaHKa, CTYMiHb moJiiMepu3aiii. Pons momimepiB y
YKUBIHM MPUPO/IL, 1X 3HAYCHHS K POMHUCIIOBUX MaTepiaiB.

OcHOBHI  BIMIHHOCTI  TOJIMEpPIB  BiJi HU3BKOMOJICKYJSPHUX  CIOJIYK.
OcobnuBoCTI MONiMEpHOTOo cTaHy peudoBuHU. KoHiryparliss OCHOBHOTO JaHIIOra
MaKpOMOJIEKYJ, (aKkTOpH, 10 il BHU3HAYAIOThH; CIIOCOOW OpIEHTAIlli eJIeMEHTapHHUX
JIAHOK: «T0JIOBA-XBICT», «0JIOBA-TOJIOBA», «XBICT-XBicT». KoHbopmMmarris.

Crepeoximis naniora. CrepeoperyisipHi (130TaKTUYHI Ta CUHJIIOTaKTUYHI) Ta
CTEepEOHEPEryJsipHI (aTakTU4H1) TodiMepu. [{uc-mparnc-i130Mepis eJIeMEHTapHUX
JaHOK.

Knacudikaris momiMepiB, ¢pakTopu, 10 JexaTb B ii ocHOBI. [Ipupomni Ta
CHUHTETHYHI noliMepu. OpraHiuHi, HEOpraHiuHi, €JIEMEHTOPTraHiyHi nojiMepu. I'omo-
Ta rerepomnonimepi. Iloueprosi, craTucTU4HI, OJIOK-KOIMOJIMEPH Ta MPUIICIUICHI
noiiMepu. ['OMONaHIIOTOBI Ta TeTEpOJIaHIIOroBl moiiMepu. Tumu KoH)iryparii
noJIiMepiB (J1HIMHHI, TBOTSHKEB1, pO3Trally>KeH1 Ta 3IIUT1).



Homenknatypa nosimMepiB: TpUBiaidbHa, pallioHaIbHA, cucTeMaTudHa. [IpuHiun
CKJIaJIaHHA Ha3B CHHTETUYHMX mojiiMepiB. HomeHkiaTypa HeOpraHiYyHMX Ta
€JIEMEHTOPTraHIYHUX MOIMEPIB.

CepenHi MOJEKYJSIpHI MacH MOJiMepiB. THUIMU yCEpeAHEHHA MOJEKYISIPHOi
macu. CepeIHbOUMCIIOBA Ta CEPEeIHhOMACOBA MOJIEKYJISIpHI MacH. MoIEKyJIspHO-
MaCOBHM PO3MOALT y CHHTETUYHUX TNoJdimMepax. CTyniHp noxiaucnepcHocTi. Metoau
BU3HAYCHHS CEPEIHIX MOJIEKYJISIPHUX Mac.

Cunre3 noaiMepiB. 3arajabHi TOHATTS CHHTE3Y MOJIIMEPiB: MOHOMEp, OJIITOMEp,
noiiMep. MeTtoau CUHTE3y MOJIIMEPiB, BU3HAYCHHS Ta Kiacuikailis JIaHIFOTOBUX
MoJTIMEPHU3AIIfHUX TPOIIECIB; TOMO- Ta T'eTEPOIoJiMepu3allis Ta MOJIKOHACHCAITI,
eJIeMEHTapHa JIaHKa, CTYIIHb nojiMepu3alili. KiHeTHuHui Ta MaTepiaJbHUM JaHITIOT.
Karanizaropu Ta iHimiatopu. [lenomimepusarisi.

[Tommepusanis. Buznauennsa. [onmoBH1 cramli momimepuszauii. OOpuBHI Ta
0e300puBHI mpouecu. PanukanpHa mnomimepu3aiid. [HIMIIOBaHHS paJUKaIbHOI
NoJIIMEepHU3allli: yMOBH IHIIIIOBaHHS (TepMIYHUM, QOTOXIMIYHUH, pagialiiHuN
BILIMB), 1HINIATOPU. YTBOPEHHS paJUKAIIB Ta 1HILIIOBAHHS MPOLECY PaJUKaIbHOI
noyiMepusalii. XapakTepucTuKa BUIBHUX pajuKkaiiB. bynoBa MoOHOMEpIB Ta ix
3MQTHICTh 1O paJuKalIbHOI moniMepuszanii. EQEeKkTUBHICTh 1HILIIOBaHHS, €(eKT
“ximiTkn”. AxTuBHI IeHTpH. [Iporiec pocty nanirora. OOpuUB JIaHIIOra: peKOMOIHAIIS
Ta aucrponopuiroBaHHs. [lepenaua naHiiora: Ha MOHOMEp, 1HIIIATOP, PO3YMHHUK.
Kinetnka paaukanbHOI MOJIMEpH3alli MpU MaJUX CTYNEHSX [EepEeTBOPEHHS.
Oco01MBOCTI paguKaibHOI MOJIMEpH3allii MpU BUCOKUX CTYIEHSAX IMEPETBOPEHHS;
“renb-epext”’. CriocoOu MpoBeACHHS paJuKaIbHOI MmojgimMepu3allii: B maci (6o1i), B
po3umMHi, cycrensii, emymbcii. MoHHA mHoNiMepH3alis: BU3HAYEHHS, OCHOBHI
BIJIMIHHOCTI HOHHOI moJjiMepu3allii BiJ paauKalbHOI. AHIOHHA TOJIMEpHU3AIlis:
MOHOMEpPU B aHIOHHIA ModimMepu3alli, iX aKkTUBHICTb Ta OyJ0Ba; KaTali3aTOPH.
Kap6anionu. Ilpouecu iHILIIOBaHHS aHIOHHOI MOJIMEpHU3allli MeTalOpraHiYHUMHU
CIIONTyKaMH, JYXKHUMH METalaMH Ta iX KOMIUIEKCaMHu. AHIOH-pauKain. AKTHUBHI
LHEHTPU aHIOHHOI noiiMmepu3aiii. Ilpoumecm pocTy JnaHuora B aHIOHHIN
nomimepuzarii. Kommiekcu 3 mepeHocom 3apsay. be3oOpuBHa mosiMepusaltis.
«KuBi» mosiiMepu gK CUHTOHHU. IcTopisa cuHTe3y KayuyKy. CTepeoperyiatoBaHHsS B
aHlOHHIM mnoniMepu3auii. KaTioHHa mnoxiMepu3auis: MOHOMEPHM B KaTIOHHIN
nmoJliMepu3ariii; karamizatopu (MPOTOHHI  KUCIOTH Ta kuciaotu Jlsroica),
CIBKaTam3aTopu. IHIIIFOBaHHS  KaTIOHHOI  mojiMepu3aiiii. Pict  maHmrora.
3alIe)KHICTh MIBHIKOCTI peakIlii Bii MOJSpHOCTI cepenoBuina. OOpWB JIaHIIOTA.
Omniromepu3sallis METaHy B TNPHUCYTHOCTI cynepkuciaoT. KarioHHa mnomimepusariis
BiHUJIOBUX ecTepiB. banp3zamu. KoopaunariitHo-iioHHA moTiMepu3allist B MPUCYTHOCTI
TOMOTEHHUX Ta TeTeporeHHux KatamizatopiB. Karamizatopu Ilurmepa-Harra —
KOMILJIEKCH CIOJIYK MEPEX1THUX METAJIB 3 METAJOPraHIYHUMU CIIOJyKaMu MeTaiB |
— Il rpyn. MexaHi3M HOHHO-KOOpAMHALIIHOI noniMepu3auii. [IpuHuunu cuHTe3y
crepeoperyinsipaux  mnodimepiB.  Ilomietunen  Hu3bkoro  Tucky.  CuHTe3
cTepeoperyispHoro mnosminponiieHy. [Ipuknaaun HoHHOT TomiMepu3arii MUKITYHUX
MoHoMepiB. Komomimepusanis. BusHaueHHs, BUAM Ta 3HAYEHHs KOMOJIMEpHU3aIlii.
[Ipomiec pocty naHIiora mnpu OiHapHIM KomoJiiMepu3allii, KiHeTUYHa cXeMa Ta
MIBUJIKICTh mporiecy. JudepeHiiiine piBHSIHHA ‘“‘MHUTTEBOr0” CKJIaay KOIOJIMEpIB
Maiio-JIstoica. Koncrantu komomimepusamii Ta MeToAu iX po3paxyHkiB. Kpusi



CKJIaJy KOMOJIMEpY, 3aleXKHICTh CKJIaay KOMOJIMEpPY BiJ CHiBBIIHOIIEHHS
MOHOMEpPIB y BuXigHIM cymimn. JloOyBaHHS KomojiMepiB 13  3aJlaHUMU
BiaacTuUBOCTAMU. CTaTHUCTUYHI Ta peryispHi komosimepu. CuHTe3 OnOK- Ta
mierieHnx komousiMepiB. Konomimepu ctupeny 3 OyTaai€eHOM Ta aKpUJIOHITPUIIOM —
ABC-nnacTuky; BIUIMB CKJIAaQy Ha iX BiacTUBOCTI. OCHOBHI MOJIMEpH, IO
BUPOOJISIIOTHCST METOJIOM TOJiMepu3allii. AKTUBHICTh MOHOMEPIB: HEHACHUYEHHUX Ta
reTepoluKIiyHuX. [IpuHIun aHTHOATHOCTI Ta CHHOATHOCTI.

[TonmikoHneHcaris. Bu3HaueHHS MOJIKOHACHCAIIMHOTO METOAY CHHTE3Y
noiimMepiB. CydyacHU# TOTJIA HAa peaKIlito MOJIKOHACHCAIlll, BUAM MOJIKOHACHCAITI].
OcHOBHI BIJIMIHHOCTI TIoJliMepH3arlii Bia mojiikoHaeHcalli. OrmiHka MexaHI13My 3a
croco0oM MOOYI0BU TMOMIMEpHOro JaHiora. llpouecu «ckiagaHHs» JIaHIIOTIB.
Monomepu IS [MOJIIKOHJEHCAaIll]. OYHKIIIOHAIBHICTD MOHOMEPIB.
['omomomnikoHEH Al  Ta  TeTEepPONOJIKOHACHCAITIS. Brus CTeX10MeTpii,
MOHO(YHKI[IOHATBHUX JOMIIIOK Ta MOOIYHUX peakiliii Ha MOJIEKYJSIpHY Macy
MPOAYKTIB TMOJIIKOHACHCAIlI Ta YTBOPEHHS PI3HUX MPOCTOPOBUX CTPYKTYP.
PiBHOBa)kHa Ta HepiBHOBaXkHa (00OpOTHa Ta HEOOOPOTHA) MOJIKOHIEHCAIIS.
[lpuknagn HaWBaXIMBIIMX MOJIKOHAEHCAUIMHUX peakuiid. Pi3HOMaHITHICT
MOJIIKOHJICHCALIMHUX TOJIIMEpIB (IoyecTepu, noJiaMiin, (eHonpopMaIbaeriIHi
CMOJIH, TTOJIypETaH!, CWIIILIIMOPTraHiuHi noiimMepu, oionoiimMepn). Kinetuka nporecis
noJtikoHieHcarii. CrnocoOu moJiKoH IeH caIlli.

BnactuBocti monimepiB. Di3udHi Ta XiMIYHI BIACTUBOCTI mojiiMepiB. Di3UKO-
MEXaHIYHI BJIACTUBOCTI MOJIMEpPIB. XapakTepHi (PI3UKO-XIMIUHI BJIACTHBOCTI
BUCOKOMOJICKYJIIPHUX  CIOJYK, BIAMIHHICTh 1X Bi  HU3BKOMOJICKYJSPHUX.
Koudirypamiss ta  koHdopmaiis  makpomosiekynu.  Kondirypamiiina  Ta
koH(popmariiina i3omepii. BHyTpimHbOMONEKYyJIApHE OOEpTaHHS Ta THYYKICTh
MakpoMoiiekynu. EHepretuuni Oap’epu BHYTpilIHbOro oOepTaHHsA. lloHSTTS mpo
CTaTUCTUYHUI cerMeHT. CTpyKTypa KpHUCTAIIYHUX Ta aMOppHUX TMOJIMEpIB,
HAJMOJIEKYJISipHA OpraHi3auis MoJiMepiB y aMOp(GHOMY Ta KpUCTaJiYHOMY CTaHax.
®i3uyHl cTaHu aMOppHUX TOJIMEpIB:  CKJIOMOJAIOHUM, BHUCOKOEIACTUYHHIM,
B’sI3KOTeKyuHil. OcoOIMBOCTI aMOp(PHUX MOJIMEPIB Y BUCOKOETACTUUYHOMY CTaHI.
[Tnactudikamis noximepiB. MexaHIuHI BIACTUBOCTI MONMiIMeEpiB: AedopmarliiiHi Ta
MILIHOCHI. SIBHIlle BUMYILIEHOI enacTU4HOCTI. OpieHTanis noniMepis. Jl0BroBiuHICTb.
EnexTpuuHi B1acTuBOCTI moimMepiB. JIBOKOMIOHEHTHI mOIiMepHi cuctemu. CucreMu
noyiMep — po3uuHHUK. HaOyxanHs Ta posumHeHHsA. TepMoawHamika pPO3YHHIB.
CrtpykTypa mosiMepy B po3unHi. Po30aBieHi Ta KOHIICHTPOBaHI po34rHU. B’s3KiCTh
po30aBieHnXx po3unHiB. CemuMeHTallis MakpoMoiekyin. Jlparmi, iXx 0ocoOJuBOCTI.
Oco06auBOCTI XIMIYHOI MOBEIIHKM MaKpPOMOJEKYI. XiMIYHI BIACTHBOCTI MOJIMEPIB
Ta iX HM3BKOMOJIEKYJIspHUX aHajoriB. “Edekr cycima”. XiMmiuHi peakuii, 10 He
NPU3BOATh 10 3MIHM CTyHeHs nojimepu3auii. [lomiMepaHanoriyii nepeTBOpEeHHs
(Ha MpUKIIAl MOJIBIHIIOBOIO CHUPTY Ta IENIOJIO3H) Ta BHYTPIIIHbOMOJIEKYJSPHI
nepeTBopeHHs. MoHOOOMiHHI moniMepHi MaTepiamu. Peakiii, mo NpH3BOIATH 10
3MIHU CTyMeHs mojiiMepu3altii. Peaxiiii 31iMBaHHs MOJIMEPHUX JIAHIIIOTIB Ta OJIOK-
KornojiMepuzailli. Bynkanizaimis kaydykiB. IlepeTBOpeHHS HOBOJAYHUX CMOJ.
Pe3onmu. Pesutu. [ectpykumis mnomimepiB: ¢izuuHa (TepMiduHa, (QOTOXIMIUHA,
pasiaiiiiHa, MEeXaHOXIMi4Ha) Ta XiMi4yHa. JIaHIIOrOBa Ta BHUIIAJKOBA JECTPYKIIiS.
Jenomimepusaris, i mexaHi3Mm. 3HaueHHs aecTpykuii. Jlerpanmamis moiiMepiB B



yMOBaxX eKcIuTyaramii Ta mepepoOku. Crabimizamis moiiMepiB. Bukopucranas
XIMIYHHX peaKiiii MaKpOMOJIEKYJI AJi1 MOAU]IKyBaHHS MOBEPXHI PI3HUX MaTepiaiB.

BupoOHuIITBO MomiMepiB Ta iX HAWBAKIUBIII MPEACTABHUKH, [II0 BUBYAIOTHCS B
MIKITbHOMY Kypci Ximii. CTpykTypa Ta quHamika BUPOOHUIITBA mojiMepiB. OCHOBHI
Tpynd TOMIMEpiB: IlacTMach (CKJIaJ0BI YAaCTUHU IUIACTMAacH), €Jl1acToMepu
(kaydyku), BOJIOKHA, Kjei, saku Ta ¢apobu. bararororHaxni momimepu. OCHOBHI
XapaKTePUCTUKN HaMy>KUBaAHIIIKX MojiMepiB. TlomieTuneH (BUCOKOTO Ta HU3BKOIO
Tucky). [lomicTupeHn OJIOKOBMII Ta CyCHeH31WHUN. YIapOTPUBKUN MOJIICTUPEH.
[Tinomomictupen.  [lomiBiHimxymopua — (BIHIIUIACT,  IUIACTHKAT,  IUIACTH30JIb).
[TomiterpadropeTuien  (TedsoH): BUPOOHHUIITBO, TepepoOKa,  BIACTUBOCTI,

3aCTOCYBaHHSI. [Tonmimepu aKpHIOBOL Ta METaKPHIOBOI KHCJIOT.
[ToniMeTunMeTaKkpuiaaT — OpraHiyHe CKJI0, 0COOJMBOCTI BUpoOHUIITBA. DeHomIacTu
(benondopmanpaeriiHi CMOJIM — HOBOJIAKH, PE30JIM, PE3UTH) Ta aMIHOIUIACTH

(ceuoBUHO-(GOpMaATBACTIIHI CMOJIM); MaTepiaiu Ha iX OCHOBi. Buau miactmac, 1o
BUPOOJISIIOTH Ha YKpaiHi. BracTUBOCTI Ta BHUPOOHMITBO Kay4yKiB, BOJIOKOH —
IITYYHUX (alleTaTHOTO BOJIOKHA, BICKO3M) Ta CHHTETUYHUX (TI0JIIeCTEPiB, MOTIaMIIIB,
NOJIIAKPWIOHITpHIY). IcTOpis BHUpOOHMIITBA XIMIYHHUX BOJOKOH Ha YKpaiHI.
JoOyBanHs nakogapOHUX MaTepiaiiB Ta noJiBiHinanerary. Kiei ta ¢apou Ha 0cHOBI
[IBA. TIlonicunokcanu  (CHJIIOKCAHOBI  KaydyKH, HAalOBHIOBaYl, MOKpPHTTH,
aacopOentn). CydacHi mpoOJieMd BHUPOOHHUIITBA Ta BHKOPHCTAHHS TOJIMEPHHUX
MaTepianiB. 3aCTOCYBaHHS MEJIMYHUX 3aC001B pa30BOr0 BUKOPUCTAHHS y O0pOTHOI1 3
ocobnmnBo Hebesneunumu xBopobdbamu (BIJI/CHIdom, BipyCHHM remaTtuToM TOIIO).
CupoBuHHa 0a3a BUpPOOHMIITBA TOJNIMEpIB. 3HAYEHHS TOJIMEPHUX MaTepiajib.
CydacHi TeHJEHIT Ta HOBI HampsIMKA B Hayil mpo mojimepu. Hanotexnosorii.
[TomimepHi HaMmIBOPOBIMHUKK Ta (DOTOHAMIBIPOBIAHUKU. PiIMHHOKpHUCTANIYHI
TexHoJor1i. IlepcnekTuBr 3011bIIEHHS MPOMUCIOBOIO BUPOOHUITBA MOJIMEPIB Ta
MOJIIMEPHUX MaTepiaiB.

4.11. OCHOBHM XIMIYHOI TEXHOJIOT'TI

[IpenMeTr XiMIUHOI TEXHOJIOTIT Ta 1i HalBaXxJMBIII MOHATTS. [IpenMer xiMidHOI
TexHosorli. TexHomoriunuii mpoiiec, HOro craiii, cxemMa BUPOOHUIITBA, CUPOBHUHA,
IPOMIKHI NPOAYKTH (HAmiBIPOAYKTH), OCHOBHUH MPOIYKT BHUPOOHMIITBA, BIJIXOIHU
BUpOOHMIITBA - TOOIUHI mpoxayktu. [lapamerpu mporecy (Temmeparypa, THUCK,
KOHIIGHTpaIliss Tomo). be3nepepBHi, HamiBOe3MepepBHI, MEPIOAUYHI MPOIIECH,
nepeBarn Oe3mepepBHUX mporieciB. IlokazHMKKM TIpoImeciB: a) TEXHIUHI: BHUXIT
TOTOBOTO NPOIYKTY, Koe(DIIIEHT BUTPATH CHPOBUHU, MAJUBa, MapH, BOJIH, €IEKTPO-
SHEeprii; HOTy)KHlCTB 1 IHTEHCHBHICTh amapary abo yCTaHOBKH, SIKa CKJIAJIA€ThCA 13
JEKUTBKOX amapariB; AKICTh TOTOBOTO MPOAYKTY; O) €KOHOMIYHi: COOIBapTICTh 1
MPOJYKTUBHICTH Mpalll, iX poJib MPU BUOOPI coco0y BUPOOHMIITBA; MaTEpiaJIbHUM 1
eHepreTHYHuil 0anancu BUPOOHHUIITBA.

Bunu cupoBuHU: MiHepalbHa, POCIMHHA, TBAapUMHHA (XapyoBa 1 TEXHIYHA).
[linroToBKa MIHEpAJbHOI CHPOBHHM J0 TEepepoOKHU: MOApIOHEHHS (IPOOUIIKH),
po3MmenieHHs1 (MJIMHKM), 30aradeHHs, MOKa3HUKM 30aradeHHs. [linna dmoTarris,
dbnotopearentu. Drortariiini MamudHHU. EjekTpoMarHiTHe, XiMiuHe 30aradeHHs.
KoMriiekcHe BHUKOPUCTAHHS CHUPOBHHHM K OJUH 3 HAWBXJIMUBIIIMX MPUHIUIIB
oprasxizaiii BupoOHuiTBa. Boga 1 moBiTps sik XiMiyHa cupoBuHa. Bona sik peuoBuHa,



aHoMaiii BOAWM. 3HAYEHHS BOAM B XIMIYHIM NPOMMCIOBOCTI. 3arajbHa Xapak-
TEPUCTUKA TIPUPOAHOI Bogu. [liATOTOBKA MUTHOT BOAM HA BOAOIPOBIIHUX CTAHIIISIX:
BiJICTOIOBAHHS, KOATYJIAIIS KOJIOITHUX TOMIIIOK, (hibTpyBaHHs (Oyao0Ba MIIIaHOTO
¢iapTpa), 3HE3apaKyBAaHHS XJIOPOM, 030HOM, Y D-cBiTiioM. [lifroToBKa MpOMHUCIOBOT
BOAM: TIOM'SKIIICHHS, 3HECOJIIOBAaHHS Ha HWOHOOOMIHHUX (inbTpax; pobora 1
pereHepaiiisi HOHOOOMIHHOTO (iabTpa. 3HEIIKOHKEHHS CTIYHHUX BOJ 1 OXOpOHA
npupoau: amcopoOmis, diotarig, OloximMiyHa ouncTKa. CTBOpEHHS ITUKIIIB
000pPOTHOTO BOJONOCTAYaHHSI SK OJUH 3 MPUHIUIIB 3aXUCTy HABKOJMUIIHBOTO
CepeIOBHUIIIA.

XapakTepucTuKa XIMIYHUX peakiiii 3a MPUHIUIIOM BUOOPY ONTUMAIBLHUX YMOB
ix mpoBeaeHHs. Kiacudikaiis XiMIYHUX peakiiii: HEoOOPOTHI 1 000pOTHI (XiMiUHA
piBHOBara), roMorenHi i rereporensi. [Ipunmun Jle [latenbe 1 #Oro BUKOPUCTAHHS
JUTS 3HAXOKEHHS ONTUMAIBHUX YMOB MPOBEACHHS 00OPOTHOT PEaKIlii: BIUTUB TUCKY
1 TeMmrnepaTtypu Ha CTaH piBHOBard. BrumB nux (axkTopiB Ha HIBUIKICTh PEAKIIii.
3MIIIEHHS PIBHOBAru IiJi 4ac BUKOPUCTAHHS HAJIMILIKY OJHOIO 13 pEareHTIB Ha
OCHOBI 3aKOHY A1t0uuX Mac. [IprCKOpEeHHsI reTeporeHHUX peakuiid 31 301IbIIEHHAM
MOBEPXHI KOHTAKTy (ha3, mepemMillyBaHHl. BUKOpUCTaHHS KaTalli3aTOpIB JJIsl PUCKO-
penHs peakuid. IloHATTS 1npo nOpUHUMOM XIMIYHOI TexHojorii. I[lpuHiun
BIJIIOBIJTHOCT] XapakTepy MpoLEecy KOHCTPYKIi amapary. XapakTepUCTUKA PEeaKIii
3a MpUHIHUIAMH BUOOpPY ONTHMAJIbHUX YMOB. AJITOPUTM BUBUEHHS OCHOB XIMIYHHMX
BUPOOHUIITB. XiMi3allisl K BaXIUBHN (PaKTOp HAYKOBO-TEXHIYHOTO mporpecy. Poib
XIMIYHOI MMPOMUCIIOBOCTI B 30UIBIIIEHHI MPOIYKIIIi CUIBCHKOTO TOCIOAAPCTBA; 3aMiH1
XapyoBO1 CHPOBUHU CHUHTETUYHOIO 1 30UIbIIIEHHI BUPOOHHUIITBA TOBAPIB HIMPOKOTO
BKUTKY.

Bupobuunteo cynbdaTHoi KUCIOTH. BIacTUBOCTI 1 3aCTOCYBaHHS CyJb(aTHOI
KUCJIOTH. [IpyHIIMO BIAMOBIJIHOCTI MIK BJIACTUBOCTSMHM PEUYOBUHU 1 Tamy3siMU ii
BukopuctanHsa. Coptu cyibparHoi kuciaoth. CupoBHHA: (QIOTAUIMHUNA KOJYElIaH,
cylbyp AIOKCUJ 3 Medeld KOJbOPOBOi METanmyprii, NpUpoAHa CipKa, AUT1IPOTEH
cyabdia. IlpuHIMN KOMIUIEKCHOTO BUKOPUCTaHHS CHUpOBUHHU. KoMOiHyBaHHS
BUPOOHULTB. BUpOOHULITBO Cynb(paTHOI KUCIOTH KOHTAKTHUM crocobom. Cramuii
BUpoOHMITBA. [IpuHIMI po3noAlly mpolecy Ha CTafil 1 CTBOPEHHS ONTHUMAJIbHUX
YMOB Ha KOHIU cTafaii. OnTUManbHI yMOBH BUIAIIOBaHHS Kordeaany. [IoHATTS mpo
KKUTUISTYHANA T1apy», Woro nepesaru. [ledi BUmantoBaHHs B «KUILITIOMY 1api». Ckian
OpOAYKTIB BunamoBaHHsA. OuucTKa MIYHOTO Tra3y B IUKIOHAX Ta CYXOMY
enexktpodinbTpi. [loHsATTS mpo TumoBi anapatu. CraidtOBaHHS CIPKHA B ITUKJIOHHHX
nevax. CremiajibHa OYMCTKA MIYHOTO ra3y BiJ KaTaJITUUYHUX OTPYT, BUCYLIYBaHHS
ra3y. [IpoMuBHI 1 CymuiapHI OamTH 3 HACAJKOIO 13 KepaMiyHUX Kijerb. [IpuHmmn
npotuteuli. ONTUManbHI YMOBU OKHCHEHHS CyNIb(yp AIOKCHAY 3 BUKOPHCTAHHSIM
BaHAJ[1€BOI KOHTAKTHOT MacH. J[OCATHEHHS BUCOKOTO BUXOJY 1 MPOAYKTHUBHOCTI B
0araTromnapoBOMy KOHTAaKTHOMY amapati 3 TeriooOMiHOM. [IpuHIUI BUKOpPUCTaHHS
TEIJIOTH peakiii. ABToTepMiuHI npouecu. [IpuHuunm po60oTH KOHTAKTHOTO anapary B
“kurustaomy 1mapi”’. OcoO6MMBOCTI BUPOOHUIITBA CYIb()ATHOT KMCIOTH 3 JAUT1IPOTEH
cysbdiIy Ta HITPO3HUM criocoOoM. Biaxoau BUpOOHUIITBA Ta X YTHUIII3allisl, OXOpPOHA
HABKOJIMITHBOTO ~ CepelloBUIlA. [CTOpMYHI acmekTh pO3BUTKY BUPOOHHUIITBA
cysbhaTHOI KUCJIOTH B YKpaiHi, BHECOK YKPaiHCbKHUX BUCHUX Yy CTBOPEHHS Cy4acHOI
TexHOJor1i BUpoOHHUITBA. [IpoOaeMy HaBKOJUIIHBOTO CEPEAOBUINA 1 BUPOOHHUIITBO



cynb(aTHOT KUCTOTH.

BupoOuunrBo amoniaky 1 HiTpaTHOi Kuciaotd. [IpoOGnema 3B’sa3yBaHHS
atMocdeproro azory. Po3pobOka cunTedy amoniaky (Jle Illatembe, B. Hepscr,
®. I'abep, K. bomr), BUKOpUCTaHHS NPUHIUNY LUPKYJIALIl pearyroyux pPEUYOBHUH.
HMupkynsuiiiai (kpyrosi) mpouecu. JloOyBanHs azoToBogHeBoi cymimii. KonBepcis
Merany. CHCTEMH CHHTE3y aMOHIaKy 3a CEepeIHBOTO THCKY: KOHCTPYKIli KOJOH
CHHTE3y aMOHlaka, BUKOPHUCTAHHS TEIUIOTH peakilli, BUIAUICHHS aMoOHIaka. ['0ToBi
NPOAYKTH: PIAKMM 1 Ta30noiOHWK aMoOHIaK, aMoOHiayHa BOJa. 3aCTOCYBaHHS
amoniaka. TpancnopryBaHHA. BUHUKHEHHS BUPOOHUIITBA CHUHTETHYHOI HITPATHOI
KHUCJIOTH 13 aMoHiaka. OKHUCHEHHsI aMOHIaKa SK CKJIAJHUN TEXHOJIOTTYHHMM Tpolec
(L.I. AanpeeB) Ximiuni peakiii 1 cramii mpouecy. OKUCHEHHS aMoOHIaka Mpu
aTMOC()EpHOMY THUCKY, ONTUMaibHI yMOBHU. [lo€nHaHHS ABOX KaTalli3aTOpiB B
OJIHOMY KOHTaKTHOMY arapari, 10 BKJIIOYA€ KOTEJI-yTHI3aTOp; 3HAYEHHS HMOro y
IIPOMHUCIIOBOCT] JJI1 BUKOPHUCTaHHS TeruioTu peakuii. IleperBopenHs HiTporeH(Il)
OKCUJy B HITPAaTHY KHUCIJOTY, BIUIMB THCKY Ha MPOAYKTHBHICTH amapariB, BUXIJ 1
KOHLIEHTPALII0 KUCJIOTH, 10 YTBOPIOETHCA. COPTH HITPATHOI KUCIOTH. BUpOOHULITBO
po30aBiIeHOI HITPATHOI KHUCJIOTHM MNpPU NIABULIIEHOMY THCKY 1 KOMOIHOBAHHM
crnoco0oM. BHpOOHHMIITBO KOHIEHTPOBAHOI HITPATHOI KUCIOTH 3 pO30aBiEHOT 1
OpPSIMUM CHUHTE30M. BUKOpUCTaHHS HITPaTHOi KHUCIOTH. BUpOOHMUTBO HITpaTHOI
KHUCIIOTH B YKpaiHi. Exonoriyni npobiiemMu BUpOOHUIITBA.

BupobHunTBo MiHepaidbHUX JOOpPUB. ACOPTUMEHT MiHEpaJbHUX JOOpUB.
Bupo6uunreo amoniaynoi cemnmitpu. bynoBa amapary s HeMtpamizamii (3
BUKOPUCTAHHSAM TEIUIOTH PEAKIIii /Il BUTIAPOBYBAaHHS BOJM), TPAHYJISAIIITHOT OaIITH.
Bupo6nunreo cevoBunu (kapOaminy). Cupouna. Cranii npornecy. [upkynsitiiina
cxema BUpOOHUIITBA. Bukopucranus cedoBuHU. llopiBHsAJIBHA XapaKTepUCTHKA
aMOHIa4YHOI CeNITPU 1 CEYOBMHM fAK J00puB. Pigki moOpuBa: piakuili aMoHIak,
aMoOHlauHa Bojia, amMmoHiakatu. KamiiiHi comi. BupoOHULTBO Kamiii xjopumy 13
CWIBBIHITY MiHHOW (roTamieto. Kamii cynsdar sk modpuBo, ioro noOyBaHHS Ta
BUKopucTaHHA. PocdaTHi 100puBa, ix kimacudikamis. CUpOBHHA: aNaTUTOBUN
KOHLIEHTpaT, ¢pochoputu. BupobHunreo dpochatHoi Myku. BupoOHUIITBO TPOCTOrO
cynepdochary.  BupobHunrso  QocdaTrHOi  KHUCIOTH  EKCTpaKIiWHUM 1
€JIEKTPOTEPMIYHUM Cc1IOCOOOM. BUpOOHUIITBO KOHLIEHTpOBaHUX (hochaTHUX T0OpHUB:
nongiitHoro cynepdocdary, amodocy 1 kopmoBoro mperumnitaty. Hitpoamodocka -
KOMIUIEKCHe A00puBO, n00yBanHs. [IpoGnema yTumizamii BiAXOAIB y BUPOOHUITBI
npocrtoro cynepdocdaty (dhocdorimnc).

Cunikaru. Ckio, Kkepamika, MiHEpaIbHI B spKy4l pedoBuHH. KepamiuHi BUpoOu.
CupoBuHa: TMHY (KAO0JIIH, BOTHETPHUBKI 1 JIETKOIIJIABKI TJIMHHM ), ITAMOTHHUI TTOPOIIIOK,
KBapIMT, JOJIOMIT, XpowmiT. I[lmactnunuit 1 HamiBcyxwil cmocobu QopMyBaHHS.
CrpiukoBuii  mpec.  byaiBenbHa 1 BorHerpuBka  Leria  (IIaMOTHA,
BHCOKOTJIMHO3EMHCTa, JMHACOBA, MarHe3UTOBa, XpOMOMarue3sutosa). [loHATTsS mpo
BUpoOHULITBO (apdopy 1 dasucy. Ckuo, Horo ckiaa 1 OymoBa. CupoBuHa:
CKJIOYTBOPIOIOY1 Marepiaiii, OapBHUKH. BHUpPOOHUIITBO CKJSHOI Macu, XIMidHI
peakiii, cramii mporecy. Banna miu. CrnocoOu ¢opmyBaHHS CKJISHUX BHUPOOIB:
BUTATYBaHHSA, NPOKaT, BHUJyBaHHs, mpecyBaHHs. CKISHE BOJOKHO 1 TKAaHMHA.
BupoOHUIITBO TEXHIYHOTO CITAly 1 HIJAKOCITAIY Ta iX BHUKOpHUCTaHHSA. MiHepalbHi
B’SDKYYl PEUOBMHU: MOBITPSIHI 1 TiipaBiiuHi. BupoOuuirso Bamna (0yaoBa 11axToBOi



medvi), BUKOPUCTAHHS HETamieHoro 1 rameHoro BamHa. CuiikaTHa 1eria.
BupoOuuirso OyaiBenbHOro rincy. BupoOHHITBO MOPTIAHALIEMEHTY MOKPUM
cnocoboM. CupoBHHA: BamHSK, KpeWaa, TJMHA, Mepreib, MOMUI, HEAOTapoK.
Ob6eproBa miu. lITyuyni miHepanu, siKi BXOASATH OO0 CKiIaay KiiHkepa. Po3mon
KIIiHKepa. Bu3HaueHHs fAKOCTI IeMEHTY. BUTOTOBIEHHA O€TOHy, 3ali300€eTOoHY,
a30011eMEHTH1 BUPOOH.

Mertanypris yaByHy 1 crtaimi. YopHa 1 KkoibopoBa MmeTanyprii. OCHOBHI
IIPOMHUCIIOBI criocoOu 100yBaHHsS MeTaiiB. BupoOoHunTBo yaByny. CupoBHHa: 3aji3Hi
pyau (MarHeTut, TeMmaTuT, Oypl 3ami3HAKW, (QIIOCH), BaIHAK, JIOJOMIT, KOKC,
MPUPOJHUM Ta3, MOBITPS, KUCEHb. JlIOMEHHUM Tporiec: XIMI4HI peakiiii, IpPOIyKTH
JJOMEHHOT'O BHUPOOHMIITBA Ta 1iX BUKOpucTaHHA. [lpuHnun ngii 1 Oyj;oBa
pere”eparopiB-HarpiBadiB moBiTps (kaymepi). COpTH 4aByHIB, iX 3aCTOCYBAaHHS.
®epocmiaBu. BupoOHUIITBO cTami: cupoBrHa (4aByH, CKparl, 3aji3Ha pyaa, QirocH,
PO3KHCHIOBAUl), XIMIYHI peakuli Mpu BUIUIABLl CTadl. BUKOpHCTaHHS KUCHIO IS
1HTeHcU(DIKalli Tpouecy BHUIUIABKUA cTaill. KHCHEBO-KOHBEPTEpHUU MpoLEec, HOro
C€KOHOMIUHI TiepeBaru, OyaoBa KOHBepTepa, cTaiaii mporecy. IIpomec mnpsiMmoro
BIJIHOBJICHHS 3aJli3a 3 pyA. BumiaBka craii i1 ¢epociuiaBiB B elekTporeyax. Po3nus
cTajl y BWIMBHHUINI 1 Oe3nepepBHui posnuB. Knacudikaris craneir. Byrienesi i
JIeroBaHi (Hep>KaBitoyi, XKapOCTIKKI, IIBUAKOPLKYYl Ta 1HI; CKIIAJ 1 BUKOPUCTAHHS).
KopoTki BitoMOCTi PO XIMIUHY 1 TEpMIUYHY OOpPOOKY CTai.

EnexTpoxiMiuHe BUPOOHUIITBO AaNIOMIHIIO, XJIOpY, JYyriB. BupoOHUIITBO,
BJIACTUBOCTI, 3aCTOCYBAaHHS aJtOMiHIIO 1 oro cruiaBiB. CupoBuHa: OOKCUTH (diacriop,
rigpapruiit), HedeniHoBUN KoHIEHTpaT. [[oOyBaHHS riamHO3eMy 13 OOKCHUTIB IO
mokpoMmy (K.I. Baiiep) 1 cyxomy crniocoOy 3 Hedemny (I.A. Tanmynm) 3 KOMIUICKCHUM
BUKOPUCTAHHSAM CHUPOBUHU. [IOHATTS Mpo eNeKTpOXiMIvHI MPOIECH, iX MOKA3HHKHU:
BUXIJl 32 CTPYMOM, BHUXIJl 3a €HEpricro. EJeKkTposii3 rimHOo3eMy, YMOBU MpPOIIECY,
OyZ0Ba €JIEKTpOJI3epy 3 aHOJOM, IO BHUOATIOEThbCsS. JloOyBaHHS HIOpatOMiHY,
CUIYMIiHY. EJIeKTpOJI13 pO34YHMHIB HATPIil XJIOPUAY 13 CTAIBHUM Ta PTYTHUM KaTOJIOM.

XimiuHa mniepepoOka manuBa. Hadroximis. KokcyBaHHS kaM’SHOTO BYTULIS.
Enepretuuna mnpobOsnema Ta ii cydyacHud ctaH. [lannBo gK CHUpOBHMHA XIMIYHOT
npoMuciioBocTi. Buam TBepagoro mnanuBa. ByrinpHi OaceitHu VYkpainu. Cxnan
pobouoro manuBa: roproda maca 1 Oanact (Bosora, 30ja, cipka). TermioTBopHa
3MaTHICTh MaJMBa. YMOBHE MaJMBO. AJIBTEpHATHUBHI JpKepenia eHeprii B YKpaiHi Ta
NEPCIEKTUBH iX BUKOpUCTaHHS. CHajaioBaHHS MUIOMOIOHOTO, TBEPIOTO, PIIKOTO
KOTEJIbHOTO 1 raszomojioHoro manuBa. KoOKCyBaHHS  KaM’SHOTO  BYTULIS.
BurotoBnennst ByriipHO1 mmxtu. [lipomi3 CKIagHUX pPEUOBWH, IO BXOASTH JO
CKJIay BYTUUIA 1 CKJIaJa TMpsSMOTO KOKcoBoro rasy. IIporec kokcyBanus. bymosa
KOKCOBOi Oarapei. 3aBaHTa)XCHHS IIMXTU 1 BUTPy3ka KOkCy. CopTyBaHHS KOKCY,
BUKOPUCTAaHHA pi3HUX (¢pakuid. JleTki MNpoayKTH KOKCYBaHHSA: aMOHIaK,
KaM’ STHOBYTUJIbHA cMoJia 1 cupuii Oen3eH. DpakiliifHa MeperoHka CMOJUA 1 CHUPOTO
OoeHszeHy. Bukxopucrtanus nmoOytux ¢pakiii. ['azomoniOHe mnaauBO, WOTO BHIIH,
nepeBaru BUKOPUCTaHHS.

[Tepepobka Hadtu. IlepepoOka razomnoaioHoro nanauBa. BakiauBi HaTOHOCHI
paiionn Ykpainu, ckiaa HadpTu (mapadginud, HadTeHH, apoMaTU4YHI BYIJIEBOJHI,
CMOJIH, CIPYMCTI CHOJIYKH); 3aJICKHICTh SIKOCTI HA(QTOMPOAYKTIB BiJl CKIaay HadTH.
[TlinroroBka HahTH 10 mMEepepoOKH: BHUIIJICHHS CYMYTHOTO HAa(pTOBOTO Tasy,



BUJIAJICHHS BOAW 1 COJEW 13 eMyJbCid Ha EJIeKTPO3HECOIOIUiid YCTaHOBIII.
Enexrponerigpatop. JlBoctaxmiiina ¢pakuiiiHa neperonka Hadtu. ATMocdepHo-
BaKyyMHa TpyOuacTta ycTaHoBKa. BeprukampHo-(pakenbHa TpyOuyacta mid.
Pextudikamiitni kononu 3 xoBnaukamu. [Ipouec pextudikanii HadhTH 1 YTBOPEHHS
mucTuiATiB. Ileperonka MasyTy y Bakyymi 3 BHAUICHHSM IIHPOKOi  (pakiii
mucTuiATiB - HadToBux Macen. [loOyBaHHS 13 AUCTUIATIB HaTONPOAYKTIB —
MOTOPHOT'O 1 KOTEJIBHOTO TajuBa, HaTOBUX MacCTHJ, 3Ma3o0K, OiTymy, mapadiny.
OxkTaHoBe 4YHCIIO OEH3WMHY, HOTrO 3ajieXKHICTh BiJ CIIBBIJHOIICHHS B HBOMY
BYIUVICBOJHIB PI3HUX KJIaciB 1 OyAoBH. ApomaTuzallis HHU3bKOOKTaHOBOTO
OPSIMOTOHHOTO OE€H3MHY, BHAM TIpollecy - IJsi JIO0OYBaHHS BHCOKOOKTaHOBOTO
OcH3MHY 1 JuIsi J00yBaHHS YKMCTHX BYIJICBOJHIB - OCH3€HY 1 HOro TOMOJIOTIB.
['iaporenkpekiHr HapTONpoAyKTiB. KaTamiTHyHUN KpEeKiHT IMUPOKOi  (paKiiii:
KaTajui3aTop 1 Woro pereHepaiis. byioBa peaktopa 1 pereHepaTopa B «KUIUISTYOMY»
mapi. 3pyDKeHUuN ra3 sk MoOyToBe MalibHEe. BHUrOTOBIEHHS aBTOMOOIIBHUX 1
aBlalliHUX OeH3MHIB. LleTaHOBe YMCIO NHU3ENBHOrO MNalMBa. 3rOpaHHA MHajuBa 1
3a0pyaHeHHs atMochepu. BoaeHb MK €KOJIOTIYHO YHUCTE MaJMBO, MEPCHEKTUBU Ta
npoOieMu BUKOpPUCTaHHS. PallioHanbHE BUKOPUCTaHHS €HEpPrii fAK OJUH 3
HaMBAKJIMBILIMX IPUHIIMIIIB Oprafi3amii XIMIYHOTO BUpOOHUIITBA. MeTaH K XIMI4HA
cupoBuHa. JIBocTaxiiiHuii mnpouec A0O0yBaHHS BOAHIO 13 MPUPOJHOTO Trasy
KOHBEPCIEI0 3 BOJSHOIO MAapo 1 HEMOBHUM OKHUCHEHHSIM 3aJIMILKy METaHy IpHU
MiJBUIIEHOMY TUCKY; KoHBepcist kapOoH(Il) okcuay 3 BOJSHOIO Mapor0: ONTUMAIbHI
YMOBHU: KaTajizaTtop, BUAAJEHHS MOHOOKCHUIY KapOoHy. CuHTe3-ra3 1 JOOYBaHHA 3
HBOTO METaHOJIy Ta HOro BUKOPUCTAaHHSI. BUpOOHMIITBO BOAHIO 1 alETWIECHY 3
MPUPOAHOTO Ta3y OKHUCHIOBAJIBHUM MIPOTI30M MeETaHy: OyJoBa Tedi, BHIILICHHS
aneTwieHy. EnexkTporepMiuHe  BUpPOOHHMIITBO  Kamibllid  KapOimy, AoO0yBaHHS
aneTuieHy 3 kapoiny. BukopuctanHs arneTuieHy y BUpOOHUIITBAX OI[TOBOT KUCJIOTH,
BIHUIXJIOPUAY, BIHLJIALETATy, aKpWIOHITpUILY. /JJ0OyBaHHS cyMilll €TeHY 1 MPOMEHy
NIpOJII30M €TaHOBOi 1 MpomnaHoBoi (pakuiii HadTonmepepoOKu; iX pPO3AIICHHS.
BHUpOOHUIITBO CHHTETHUYHOTO E€TEHOJIy MPSMOI0 TiIpaTalli€l0 €TeHYy: ONTUMalbHI
YMOBH, KaTali3aTop, UMPKYJISILis €TUICHY, BUIIJICHHS 1 OUMIIEHHS €TaHOJTy.

[IoHATTS TPO OCHOBHUM OpraHiyHUN CUHTE3. BUPOOHMUTBO CHHTETUYHUX
KUPHUX KUCIOT Ta CHUPTIB. [IpOMHUCIOBICTE OCHOBHOI'O OPraHiYHOIO CHHTE3Y, ii
3B’S30K 3 HadTOomepepoOHOI0 MPOMHCIOBICTIO  (HAPTOXIMIYHI  KOMOIHATH).
CupoBuHa: TpUPOAHUI Ta3; pi3Hi ¢pakiii mepepoOku HaPTH, CynyTHIN HapTOBUI
ra3, ra3u KpekiHry, O€H3MH, apOMaTH4HI BYTJeBOJHI, napadinu Tomo. J{oOyBaHHs
CUHTETUYHUX JKUPHUX KUCIOT OKMCHEHHSIM TBEpAOro mapadiHy: KaTamxizaTtop, BHUIi-
JICHHSI KUCJIOT 1 PO3JUICHHS TIEPETOHKOI0 y BaKyyMi Ha (hpakiiii, iX BUKOPUCTAHHS.
[ToHsATTS TPO BUPOOHUIITBO CHUHTETHUYHUX >KUpHUX crupTiB (A.H. bamkipoB) Tta
CUHTETUYHMX MHIOHUX 3aCO0IB.

BupoOHUIITBO CHHTETHMYHHMX CMOJI, KaydykiB. BupoOHuntBo Oyta-1,3-mieny
(IMBIHUTY) ABOCTAAIMHUM JIETiApyBaHHSIM OyTaHy (CTajli mporecy, Karajli3aTopH,
BUJIUVICHHS 1 OYHIIEHHS OyTajieHy Bij OYTWIEHIB). AHAJIOTi4HE BHPOOHHUIITBO
1301peHy 13 13omneHtaHy. [IOHATTS Tpo BUPOOHULTBO OYyTaai€eHy 3 €TaHOIYy 3a
metonom C.B. JlebeneBa. BupoOuuiirBo cuntetnuHux kayudykiB (CK). bymoma i
KoH(iryparis HatypaiasHoro kayuyky (HK). Bupo6nunrso crepeoperymsipaux CK —
13ompenoBoro  (CKI) 1 mmBininoBoro (CKJ]) momiMepusamiero B PO3YHHI:



karanizatopu, BuauleHHs CK, BiactuBocTi. BupoOHUIITBO OyTaaie€H-CTHPEHOBOTO
kayayky (CKC) emynbCiiHOIO KOIOMIMEPHU3ALI€I0: EeMYJIbraTropH, 1HIIIaTOpU
koaryssiii. JJoOyBaHHS TyMOBUX BHPOOIB: CKJIaJl T'yMOBOI CyMilll, OyZ0Ba BaJIbIIiB,
mmpui-MamuH. Bynkanizamis. BupoOuunrBo ¢opMoBux, HehOpPMOBHUX TyMOBHX
BUpOOIB, JIATEKCHA TEXHOJIOTisI BUPOOHHMITBA. BupoOHMLITBO mjacTMac i3
cuHTeTHYHUX cMoi. CKIIagoBI KOMIIOHEHTH IulacTMac. TepMOIIacTHYHI CMOJIH.
BupoOuuirBo nojierunieny mifn aiero Bucokoro TUcKy (BT) 1 vusskoro tucky (HT),
crepeoperynspHoro nominponiieny (HT), mnopiBHAHHS iX BIacTUBOCTEH Ta
BUKOPHUCTaHHS. BUPOOHUIITBO MOIICTUPEHY MOJIMEPHU3AIIIEI0 B MacCi Ta eMYJIbCIHHOIO
nomimMepu3zariero. [lomBiHUIXIOpUI, Horo BUKopucTaHHA. IlepepoOka mosimepiB y
BUPOOU JIUTTSAM MiJ TUCKOM, BUIABIIOBAaHHSIM, BaKyyM()OpPMyBaHHSAM, HAMMIICHHSM.
denondopmanbACTiIHI CMOJIM: TEPMOIIACTUYHI 1 TepMopeakTuBHI. Ilmactmacw,
n00yTI Ha OCHOBI NEPEPOOKM TEPMOILTACTUYHOI CMOJIM Yy TEPMOPEAKTUBHY MpU
rapsyomMy IMpecyBaHHI BUpPOOiB y (opmax. EKOJOTIYHI acneKTH BUKOPUCTAHHS
CUHTETUYHUX BUCOKOMOJIEKYJIAPHUX CIOYK.

BupoOHULITBO XIMIYHMX BOJIOKOH. XiMIYHI BOJIOKHA, iX Kiacudikaiis, crajii
npolecy BUpPOOHHMIITBA: NOOYBaHHS PO3YMHY ab0 poO3IUIaBy, NPSAiHHA ((PLIBEPH),
BUTATYBaHHA 1 OOpOOKa BOJIOKOH; iX (OpMH: TEKCTWJIbHA 1 KOpJIHA HUTKH,
HITaneabHe BOJOKHO, MOHOBOJOKHO. J[0OyBaHHS CHHTETUYHHUX BOJIOKOH 13
CUHTETUYHUX CMOJ. BUpOOHMIITBO MOIIaMiHOTO BOJIOKHA KalpoOH: CTyIiHYacTa
MoJiMepu3allisl KampojakTamy, TMpPsIiHHS 3 pO3IJIaBy, BUTATYBAaHHS BOJIOKHA.
BupoOGHUIITBO MITYYHHUX BOJIOKOH — BICKO3HOTO 1 TPUAIIETATHOTO: CUPOBHHA, XIMI4HI
peaxiii, mpsAIbHI MAaIIMHU 1711 (POPMYBaHHSI BOJIOKOH MOKPHUM 1 CYyXHM CITIOCOOOM.
[TopiBHSIHHSA BIACTUBOCTEN XIMIYHUX 1 IPUPOTHUX BOJIOKOH.

4.12. CAHTE3 HEOPI'AHIYHUX CITIOJIYK

TexHika poOoTH B XiMIYHUI Jaboparopii. BuaineHHs Ta OYMILEHHS PEYOBHH.
3arayibH1 mpaBwia poOOTH B Jlaboparopli. 3arajibHa XapaKTEPUCTUKA IIKITUBUX
XIMIYHUX pe4yoBHUH. Jlerkozaimucti Ta BHOyXOHEOE3MEeUHI PEHYOBHHH. 3amoOiKHI
3aX0IM TpU POOOTI 3 IOKUMH, JIETKO3aWMUCTHUMH, TOPIOYUMH pPEYOBHHAMHU.
Yrumizaiis He6e3neyHux BiaxoAiB. OcoOJMBOCTI MOBOKEHHS 31 CKIISTHUM TOCY/JIOM.
TexHika 6e3neku npu poOOTI 3 €AEKTPONPUIaTAMH.

JlabopaTopHuii mocys Ta nabopatopue obnmagHaHHs. [Ipwianu as HarpiBaHHS,
3Ba)KyBaHHS, BUMIPIOBAHHS TeMIIEpaTypH, NOJpiOHEHHs, BUCYIIYBaHHSI PEYOBHUH Ta
1H. MuTT4 Ta cymika 1abopaTopHOro XiMigyHoro nocyny. [IpaBusna BegeHHst po604oro
xkypHainy. OgopmiieHHST 3amKUCiB Ta TaOnuIb. TEOPEeTUUHUA Ta MPAKTHYHUNA BUXIJ
pPEUOBUH.

Metoau BuIIIEHHS Ta OYMINEHHS pedyoBUH. CTYMiHb YHUCTOTH XIMIYHHUX
peakTuBiB. MeTou MeXaHIYHOTO po3iIeHHs] peuyoBUH. DunbTpanis. OuIbTpyBalbHI
Matepiani. Metoau (GUIBTpyBaHHS: MiJl aTMOC(EpPHUM THUCKOM, BaKyyMHE, IMpHU
HarpiBaHHI Ta OXOJIOJKE€HHI, B arMmoc(epi iHepTHOro razy. [IpomuBaHHsA ocaiiB.
[entpudyryBanns. OxonoKyBalibH1 cyminni. BucymyBanHs pedoBuH. MeToau Ta
Opwiagd s BUCYIIYBaHHS TBEPAMX PEUOBUH  KPHUCTAJOTIApATiB, Tra3iB.
BunaproBanus BuMopoxyBaHHs.

XiMIYHI METOJM OYHUIIEHHS, OCHOBaHI Ha SBHUINl PO3YMHHOCTI. XIMIYHE
ocamkennsa. CmiBocamxkenHs. Kpucramzaris (momiTepMmidHa Ta 130T€pMidHA).



[Tepexpucranizamis. XiMi4HI METOAM OYMILEHHS 3 YTBOPEHHSIM BaXXKOPO3UYMHHHX
pPEUOBHUH, MPHU J0JABaHHI METaliB, Cylb(iAiB, TAPOKCUAIB Toulo. BucomoBaHHS.
30HHa IJIaBKa.

MeToau, OCHOBaHI Ha pO3AUIEHHI PEYOBMH TMpH HarpiBaHHi. JUCTHIISALIS.
Pextudikaris.

®Di3uK0-XIMIYHI METOAM OYMIIEHHS PEYOBHUH: aaAcopOIlis, HOHHUN OOMIH,
xpomartorpadis. MemOpaHHi TexHOIOT1i ounIeHHs: peuoBuH. Jliami3. EnexTpomianmis.
3BOpOTHUI 0cMOC. YIIbTpadisibTpalris.

3aKOHOMIPHOCTI ~ PO3YMHEHHS PpPEYOBMH Ta IMPUTOTYBaHHS  PO3YMHIB.
[IpurotyBaHHsT pPO3YMHIB 33JaHOr0 CKiaay. MeToau BU3HAYEHHS KOHLEHTpallii
po3unHeHoi pedoBuHM. [IpaBuiia KOpUCTyBaHHS apeoMeTpoM. MeToau BUALICHHS
PEYOBHH 3 PO3UHHIB.

MexaHi3M, TemioBl €(pEeKTH Ta IMBHJIKICTh MPOLECYy PO3UMHEHHS. MexaHi3m
CJICKTPOIITUYHOI JIMCOIIAIliil, CTYMiHb Ta KOHCTaHTa Aucorianii. TepMoanHaMiuHa
XapaKTePUCTHKA TMPOLIECIB PO3UYMHEHHS PEYOBHH: TEIJIOBHHA €(EKT, HaImpSIMOK
npouecy. TepMoanHamika pO3YMHEHHS CIIOJIYK 3 HOHHUM THUIIOM 3B’SA3KY.

OcoOmuBOCTI peakuii y po3urHax. Peakiii yTBOpEHHS Ba)XXKOPO3UMHHHX
cnonyk (BPC) 3 Bognux po3umHiB. J[o0yrok po3umHHOcTi BPC. ®aktopm, ski
YCKJIAJHIOIOTh IMEepedir peakiiil y BOAHUX PO3UMHAX: TIAPOJI3 COJEH, YTBOPEHHS
KOJIOIIHUX PO3YMHIB, YTBOPEHHS KOMIUIEKCIB, OKHMCHEHHs (200 BIJHOBJICHHS) Y
BOJAHOMY cepefoBullll. TepMoauHaMiuyHA XapaKTEPUCTHKA XIMIYHUX peakiii B
pPO3UMHAX: TEIJIOBUM €(DeKT, HAaPSIMOK Ta KOHCTaHTa PIBHOBAru peaKilii.

Cunre3 rigpokcuaiB. OcoOJIMBOCTI YTBOPEHHS BaXXKOPO3UMHHHUX T1IPOKCHUIIB
metaniB (Al, Cr, Fe, Sn Ta in.). Meton rigpomnizy cosieit. Meton peakiiiii 1y>KHOTO
ocamkenHsa. Brums pH cepenoBuiiia Ha nipoiiec yTBOPEHHS TiAPOKCHIIB METAIB.

CuHTE3 KOMIUIEKCHUX CHOJYK Ta MOJABIMHMX coseid. KoopauHariiiiHe uwucio.
Bunu 13oMmepii, HomeHkiatypa. Krnacudikamis KOMIUIEKCHHUX CIONYK: TiApaTu,
alMOCIOIYKH; aMiakaTh Ta aMiHaTH; TMOJITJIOreHIIN; TMOJIKUCIOTH, LUKIIYHI
crnonyku. Tumm 3B’S3KiB Yy KOMIIEKCHUX CHOJyKaX. TepMOAMHaMiKa YyTBOPEHHS
KOMILIEKCHUX croyK (A¢GP). Ximiunuii aHaIi3 CKIaT0BUX KOMILIEKCHUX CIIOJYK.

Po3unHM KOMIUIEKCHUX CIOJIYK: HOHHA pIBHOBara, CoJjibBaTalliiiHa piBHOBAra,
KOHCTaHTH CTIAKOCTI Ta HecTikocTi (pK). 3anexHICTh CTIHKOCTI KOMILIEKCHUX
CIIOJIYK BiJl TIPUPON aTOMa-KOMIUIEKCOYTBOpIOBaya Ta jiranaiB. KuciorHo-ocHOBHI
BJIACTUBOCTI KOMIUIEKCHUX CIOJYK. OKHCHO-BIJIHOBHI BJIACTUBOCTI KOMIUIEKCHHUX
CIOJTYK.

Oco0mmBocTi nepediry peakifiii CHHTe3y KOMIUIEKCHUX CIOJIYK Ta MOABIHHUX
conmed. Di3UKO-XIMIYHI METOAM BHUBUEHHS TNPOIECY KOMIUIEKCOYTBOPEHHS:
KOHJTyKTOMETPIsl, CTIEKTPOCKOITIsI.

Peakuii y tBepaiil (asi. 3aranbHa XapakTEpUCTHKA peakiliii y TBepuii ¢asi.
OcoOMMBOCTI KIHETUKH T€TEPOreHHUX TEPMIYHUX MpolieciB. Jlokamizaiis peakiii y
MeXaxX peakliHOi 30HM BHUXiJHA pEYOBHMHA — MPOAYKT. baraTocTtaaiiHICTh 1
MEXaHi3M MpoIecy, Horo rpadiyHa XapaKTepUCTUKA Y BUTJISAAI KIHETUUHUX KPUBHUX.
CriBBIAHOIIICHHS MIBUAKOCTEH XIMIYHOI Ta Audy3iiHOI CcTaaiil mpolecy Ta BIUIMB
nedeKTiB CTPYKTYpH Ha MIBUAKICTH peakilii. CIoJlyKu HEeCTEeX1IOMETPUUHOIO CKJIaTy
Ta iX (p13UKO-XIMI4H1 BJIACTUBOCTI.

CuHTE3 OKCHAIB METaJiB TEPMIYHUM PpO3KJIAJOM COJIEH Ta TIAPOKCUIIB.



TepMoanHaMiuH1 3aKOHOMIPHOCTI TEPMIYHOTO METOAY CHHTE3y OKCH[IB METaliB:
Kputepid HanpsaMmky peakuii (A/G); rpadiuna 3anexunicte A/G Bim Temmeparypu;
BIJTUB TEMITEpaTypy Ha HAIIPSIM MPOIIECY; PO3PAXyHOK KOHCTAHTH piBHOBaru. Peaxirii
CHUHTE3y 3a/IaHOTO OKCHJY MUISIXOM TEPMIYHOTO PO3KJIAAy BIANOBIIHUX HITPATIB,
KapOoHaTiB, cynb(dariB, TIAPOKCHAIB. MeXaHI3M peakiiii TEepMIYHOTO PO3KIaay
BUXITHUX PEYOBHH.

JloOyBaHHS MeTaliB TEPMIYHMM BIJTHOBJICHHSAM iX OKCHJIIB, TaJIOTCHIIIB Ta
cynbdiaiB. BigHoBIeHHA BojgHeM Ta ByrjelneM. KiHEeTHYHI OCOOJIMBOCTI peakiiiif
n00yBaHHA METaJliB IUIIXOM BIJIHOBJICHHS IX OKCHJIIB BOJHEM 1 BYTJICLEM:
JIOKaJIi3aIlisg ImpoIecy B 30HI peakilii Ha MOBEpPXHI po3nojauty (a3z; CIiBBIIHOIIECHHS
IIBUJIKOCTEH KIHETHYHMX Ta AUQY31MHUX MpoleciB; BIUIMB Je(eKkTiB TBepAOi
MOBEpXHI Ha IMBHUAKICT peakiii. baratoctamiiiHiCTh TEPMIYHUX  pEaKIii
BIJIHOBJICHHSI OKCHJIIB BOJIHEM Ta ByrJienieM. TepMoarHaMIuyHa CTIHKICTh OKCHIIB 32
sesmunHamu A¢GP. IlpaBuia BMOOpY BigHOBHMKA Ta miarpamMu EmmiHrxema. Brums
KIHETUYHUX (PAKTOpIB HAa TeMIlepaTypy mnepeOiry peakiii. Po3paxyHOK KOHCTaHTU
pIBHOBAru mpoiiecy.

BigHoBiEeHHS OKCHAIB MeETaliB BOAHEM. Po3paxyHOK TepMOJIUHAMIYHUX
¢GyHKIi 3amaHOi peakmii BiJHOBIEHHS OKcuay MeTanry BOAHEM (Kpiss, AG).
JlabopaTopHi MeTtoau n0OyBaHHsS BOJHIO, MIpaBwia podotu 3 amapatom Kinma.
OcymryBaHHs ¥ ouunieHHs BoAHio. JlabopaTopHi MeTOAM BIAHOBJICHHS OKCHJIIB
METaJiB BOJHEM.

BinHoBNeHHS OKCUIIB MeTaliB ByryieneM. Po3paxyHOK TepMOaMHAMIYHUX
GyHKIi# 3amaHol peakiii BigHOBIEGHHS Okcuay wmetany ByraeneM (Kpisn, AG).
JlabopaTopHi METOAM BiTHOBJICHHSI OKCHJIB METaJIIB ByTJielleM. XiMI4HI TPaHCIIOPTHI
peaxiii.

EnexTpoxiMiyH1 Ta OKHUCHO-BIJHOBHI Ipoliec. B3aemosis MeTaniB 3 po3unHaMu
KHUCJIOT 17151 JOOYBaHHSA JIETKOPO3UYMHHUX coJiel. OcoOIMBOCTI TETEPOreHHUX PEaKIIii
PO3YMHEHHSI TBEPAMX PEYOBHMH: 3MiHA IIBUIAKOCTI B XOJl MPOLECY; YTBOPEHHS
pEeaKLiHUX LEHTPIB; 3aJEKHICTh MIBUIKOCTI BiJ N€(PEKTHOCTI CTPYKTYpPH TBEPAOi
PEYOBMHM; BIUIMB KIHETUYHUX Ta AUQY31HHUX (PakTOpiB HA X1 TMPOLECY.
EnexTtpoxiMiuHa XapakTepUCTHKA pEakiliii B3aeMoili MeETaldiB 3 KUCIOTaMUu —
XJIOPUIHOIO, CYIb()ATHOIO, HITPATHOW. EJEKTpOaHI MOTEHIamu, Psij CTaHIAPTHUX
noTeHIiamB MeTaidiB. OKHUCHO-BITHOBHI €JICKTPOJIHI IMOTCHINANH, PSAJ CTaHIAPTHUX
OKHCHO-BITHOBHUX NOTEHIlIATIB. | ajJpBaHIYHlI €JEMEHTH Ta BH3HAUEHHSA IX
enekTpopymiinoi cwm (E). TepMmoauHaMiyHUW TiAXiM A0 CKJIAJaHHS PIBHSHB
OKHCHO-BIJHOBHUX PEaKIlil B3a€MOJIl METajiB 3 KHCJIOTaMH. BITMB KOHIIEHTpaIii
KHCJIOT, aKTUBHOCTI METAJIIB 1 TEMIIEpaTypH Ha HAMPsIMOK, IeKTPopyIiiHy cuny (E)
peaxiiiif Ta CKJIaJ] MPOAYKTIB.

XiMi4Ha Ta TepMOAMHAMIYHA XapaKTepUCTHKA 3a/laHOr0 MeTany (XiIMidHa
aKTHUBHICTh, CTAHJAPTHUHN €JIEKTPOAHMUI moTeHuian). Po3paxyHOK TepMOAMHAMIYHHUX
(GyHKIIH 3a1aH01 peakili B3aeMoIli MeTally 3 KUCIOTOI (£ Ta Kpise peakuli). Brus
KOHIIGHTpAIlli KHUCJIOTH, XIMIYHOT AaKTUBHOCTI Ta TIHMTOMOI IIOBEpXHI MeTaly,
TeMreparypyu Ha Tmepedir peakili. YMOBM BHUIIJIEHHS KPHUCTAJIOTIIpaTIiB COJEH,
M00YTUX 3 X BOJJHUX PO3YHHIB.

JloOyBaHHSI MeTajiB METOJIOM BUTICHEHHS aKTUBHUMHU METaJlaMU 3 PO3UHMHIB
cojedi. XiMIYHA AaKTHUBHICTh METaNliB, PAN CTaHAAPTHUX IMOTEHIANIB METaiB.



EnexktpoxiMiuHa XapakTepUCTUKA PEaKilii BUTICHEHHS METAJIIB 3 BOJHUX PO3YMHIB 1X
coJiell aKTMBHMMHU METallaMU: HampsIMOK TpoOIiecy, eleKTpopyiniiiHa cuna (E) Ta
KOHCTaHTa piBHOBAard (Kpiss) peakuii. Po3paxyHOK TepMOAMHAMIYHMX (YHKLIN
3aaHOi OKHMCHO-BIIHOBHOI peakiii. BruB mnepeHampyru BUIICHHS METaly Ha
dbopMyBaHHS OCaiB BiJHOBICHOTO METATY.

JloOyBaHHS METaJiB eIEKTPOIIi30M BOAHUX PO3UUHIB colieil. EnexTpostiz BoaHux
PO3UYHHIB COJIeH 3 MO3UIIH TepMoauHaMiku. [TOHITTS mpo moJIsIpuU3aliiio eJISKTPOIIB,
nepeHanpyry BHUAUICHHS METally Ta BOJHIO Ha KaTOJl, Psiji MEpEeHaNpyrd METaliB.
EnextpoximMiunuii  po3kian  Bojaud.  EjekTpoxiMiuHE — BIJIHOBJICHHS — BOJIHIO.
EnexTpoxiMiuHe BIJTHOBJICHHS MeETaliB. 3aKOHOMIPHOCTI enekTpomi3y: [-it ta II-it
3akoHu PDapazaes, BUXiJA 3a CTPYMOM, IIBHJKICTh €JIEKTPOJI3y, IOCIITOBHICTh
peakiliii OKUCHEHHs 1 BIJHOBJICHHS Ha €JeKTpoAaX. BIuIMB yMOB Ha CTPYKTypy
KaTOJIHUX OCaJiB MeTaliB. EJeKTpoxiMiuHa XapaKTepUCTHUKA 3aJaHOTO METaly
(pIBHOB&XHMM  €JIEKTPOJHHUM MOTEHINa], T[epeHanpyra BHUJUICHHS MeETamy).
EnexktpoxiMiuHa XapaKTepUCTHKA 3aJaHOTO TMPOIECY EJIEKTPOdi3y: PO3pPaxyHOK
PIBHOBAXHOTO 1 poboyoro noteHuianiB ['igporeny, OKCUreHy, KaTiOHIB METajiB 1
CKJIaJJaHHS PIBHSAHb PEAKIIi KATOJHUX 1 aHOJITHUX MPOLECIB.

JloOyBaHHS XJOpUAIB, HOIUIIB, Cynb(iAiB, KapOiAiB Ta HITpUIIB. JJoOyBaHHS
XJIOpUAIB. XJIOpYyBaHHSA MeTamB XJIOpoM. KoHCTpykuii mpuiiafaiB i XJOpyBaHHS
METaJiB B 3aJEKHOCTI BIJl BIUIUBY psiay GakTopiB — (I3UYHUX Ta XIMIYHUX
BJIACTUBOCTEH BUXIJHOI PEUOBMHU Ta JI0OYTOTO XJIOPUAY; YMCTOTH XJIOPY, Macu
n00yToi pedoBrHHU. OCOOIMBOCTI KOHCTPYKIIIN MpUIaAiB IJisi 100yBaHHS XJIOPUIIB
(S, Sn, Se Ta iH.) 3 HHU3BKOI TEMIEPATYPOIO KHUMIHHA, XJOPHUIIB, IO JETKO
cyomimyrotbest (FeCls, AICIl;, ZnCl,, CdCl, Tta in.). XiopyBaHHS MeTalmiB Ta
HEMETaJIB XJIOPOBOJHEM. XJIOpyBaHHS OKcuiB MmetaniB kapOoH(IV) xmopumom ta
dbocreHom.

JloOyBanHs OpomimiB. bpomyBaHHS MeTamiB Ta HEMETaliB OpoMoM.
OcobmuBocTi 100yBaHHS OpominiB, 1o mimraroTecs cyomimarii (CdBr;, CrBrs,
M@Br,;, PbBr;, SnBr;, ZnBr;) ta me cyomimyiots (AlBrs, ZnBr;). BpomysanHs
METaiB Ta HEMETAIIB TIAPOreH OPOMIJIOM Ta CYMILIIIIO OpOMY 3 IHEPTHUMU Ta3amH.
bpomyBaHHs MeTaiB OpPOMOM y BOJHUX PO3UYHMHAX. BpOMYBaHHS OKCH[IB METAJIIB
OpoMoM.

JloOyBaHHS WOAMIIB. ﬁOHyBaHHH METaJiB Ta HEMETAIIB HOIOM. ﬁonyBaHHﬂ
METaJiB Ta HeMETaJliB o10M y cyMiili 3 TazoMm-Hociem (Ha, Ar, CO, Ny). ﬁonyBaHHﬂ
METaJiB Ta HEMETATIB y BOJHUX Ta OPTaHIYHUX PO3ZUYNHHUKAX.

JloOyBanHs cynbGiniB Ta ceneHiniB. JJoOyBaHHs Cynb(dimiB Ta CENCHIMIB TPH
Oe3mocepeHil B3aEMO/II TPOCTUX PEUOBUH. B3aemogis riapored cynbdiny Ta Horo
aHaAJOTIB 3 BOJAHMMH po3unMHamu cojei. KoHcTpykuis mpumamy s K0OyBaHHS
rigporeH cynbdimy meromoMm rimponizy Al,Ss, FeCls, Al,Se; Tomo. KoncTpykiris
npwiany s 100yBaHHS CynbQIiIIB METajJiB METOJOM B3a€EMOJIi 3 TiAPOTeH
cysb}110M, 0COOJIMBOCTI METOAMKH MPOBeeHHs cuHTe3y (pH, t, To1110).

JobyBanusa HiTpuaiB. [[oOyBaHHS HITPUIIB NUIAXOM B3a€EMOJIIi MeETajiB Ta
HEMETaJIIB 3 a30TOM Ta aMOHIakoM. CHUHTE3 HITPHUIIB IIPU B3a€EMO/I1i OKCHIIB METaJiB
Ta XJIOPHU/IIB 3 AaMOHIAKOM.

JobyBanusa kap6igiB. CuHTe3 KapOiJliB IUIIXOM B3a€EMOJIIi MeTajiB Ta
HeMmeTaliB 3 ByrieneM. KoHCTpykuii mpuiafiB, 0COOIUBOCTI METOAMKH CHHTE3Y.



JloOyBaHHs KapOiIiB MIISTXOM B3a€MOII1 XJIOPHUIIB Ta OKCUIIB METAJIIB 3 METAHOM.

[TpuroryBanusi apmnpenapariB. OCHOBHI (Pi3u4HI Ta XIMIYHI BJIACTHUBOCTI
CJIEMEHTIB, SKI BXOAATh JO CKJIaay HEOPTaHIYHUX JIKapChKUX Mpernaparis;
01l0J0TiYHAa pOJIb HEOPTraHIYHUX JiKapchkux mpemnapariB. CHHTE3, OYHCTKa Ta
30epiraHHsi HEOPraHIYHUX JIKApPCHKUX MperapaTiB; 3aCTOCOBYBAHHS HEOPTaHIYHHX
JIKapChbKUX Mpenaparis.

4.13. CUHTE3 OPTAHIYHHUX CIHOJYK

OpraHiyHui CUHTE3 SIK OCHOBHUN METOJ Cy4acHOi opraHiyHoi ximii. IcTopis
PO3BUTKY OCHOBHHMX METOJIIB 1 MPUHOMIB CHUHTE3Y OPTaHIYHUX CIOIYK. 3HAUYCHHS
Teopii XiMIYHOT OYJIOBM OpTraHiYHMX CIIOJIYK JIJII PO3BUTKY OPraHIYHOTO CHHTE3Y, 5K
OJIHOTO 3 HAaWBAKJIMBIIIMX PO3JUIIB OpPraHiyHoi Ximii. TeopeTudHi OCHOBU CYy4aCHOTO
OpPraHIYHOTO CHUHTE3y: YSIBJIEHHS MPO EHEPreTMYHI yMOBHM NPOTIKAHHS peakii,
MOHATTA TPO MEXaHI3M peaklii Ta WOro THMH, 3HAYEHHS MPOCTOPOBOI Ta
€JIEKTPOHHOT Oyn0BU cyOcTpaTta (IHAYKIIMHUN Ta MEe30MepHUU e(PEeKTH), MOHATTA
npo HykJIeo(UIbHI Ta eneKTpo(UIbHI peareHTH, KHUCJIOTHICTh Ta OCHOBHICTH
OpraHIYHUX CIOJIYK, MPOMDXKHI aKTHMBHI YacTUHKHA. CydacHi MIIXOJU, TAKTHKA,
METOAM B OpPraHIYHOMY CHHTE3l: KOHCTPYKTHBHI, JECTPYKTHUBHI Ta METOJHU
TpaHchopMarllii XapakTEPUCTUUYHHUX TPYI, NPHHIMI CUHTETUYHOI €KBIBAaJEHTHOCTI,
HOHSTTA [IPO CUHTOHU, PETPOCUHTETUYHUIN aHaMi3. 3HAUEHHS Ta JOCATHEHHS] CHHTE3Y
OpraHiuyHUX CIIOJIYK.

Opranizaigiss poboTu 1 TexHika Oe3neku B jJabdopaTopli OPraHiuHOTO CHUHTE3Y.
3aranpHl TpaBWiIa TOBEIIHKK 1 poOoTH B JabopaTopli XIMIYHOTO CHHTE3Y.
BractuBocTi OpraHi4YHMX PEUOBMH 3 TOYKHM 30py O€3MedHoi poOOoTH B J1laboparopii.
TokcuyH1 opraHiyHi Ta HEOPraHIYHI PEUOBUHU X Kiacudikallis Ta 3aro01KHI 3aX0AH
npu poOOTI 3 HUMU. PEHOBHHM 3 MOAPA3HIOUOIO JIEI0 Ta MpaBuia poOOTH 3 HUMHU.
["oprodi Ta JA€rK03aMMUCTI PEYOBUHU. 3aCO0M 1 METOJM TACIHHS MOXKEXKI B XIMIUHIN
naboparopii. 3ano6ixkH1 3aX0au TpU PoOOTI 3 BUOYXOHEOE3NMEUHUMH CIIOTYyKaMU Ta
cymimamu pedoBUH. OCOOIMBOCTI MOBOIKEHHS 3 JJAOOPATOPHUM CKJISIHUM MOCYAOM,
TEeXHIKa Oe3MeKu NpH CKIOAYBHUX onepaiisx. [lepma nonmomora mpu XiMIYHUX Ta
TEPMIYHUX OIKaX, XIMIYHUX OTPYEHHSAX Ta YPAKEHHS EJIEKTPUYHUM CTPYMOM.
[IpaBuiia 30epiranss, ¢acyBaHHsI Ta 3HENIKOKEHHS 3aJIUIIKIB XIMIYHUX PEYOBHH.
[IpaBuna caniTapii Ta ririeHd B JIa0OpaTOpPii OPraHIYHOTO CUHTE3Y.

OcHoBu nabopatopHoi TexHiku. O0aHaHHS Ta OCHOBHI MPUAOMU POOOTH MpHU
BUKOHAHHI OpPTi4HOTO cuHTEe3y. OCHOBHUM MabopaTopHuil XiMiYHUIN ocya. MuUTTs Ta
CyIIIKa XIMIYHOTO MOCY 1y, CKJIaJaHHs] yCTAaHOBOK JIJISI MPOBEACHHS XIMIYHUX PEAKIIii.
BnactuBocTi 1a60paTOpHOTO CKJIa, HAUTIPOCTINI CKIOAYBHI omepartii. [loapiOHeHHs
Ta MEepPEeMIITyBaHHSI PEUOBUH. THIM MIIIAJIOK, €IEKTPOBUTYHH, 3aTBOpH. BBeneHHs
ras3iB JI0 peaKkIiiiHOi CyMIllIl, X 1I03yBaHHs Ta OurcTKa. HarpiBaHHs Ta OXOJIOAKEHHS.
HarpiBaui, 06aHi, TepMOCTaTH, XOJOIWJIbHUKU. HarpiBaHHs JIeTKO3aHMHCTHX
pedyoBuH. KoHTponb Ta perymtoBanHs Temneparypu. Oxonomxyroui cymimi. Pobora
IPU M1IBUILIEHOMY Ta NP MOHMKEHOMY TUCKY. ABTOKJIaBU. [IpoBeneHHs peakiiil y
3anasHuX ammynax. Crnocodu CTBOPEHHS BaKyyMy: BOJOCTPYMHI Ta MacJsiHI HACOCH.
BumiproBaHHs TUCKY Y BakyyMHUX cucteMax. OCHOBHI METOAM BUJILJICHHS, OYUCTKU
Ta iaeHTudikaiii opraniyHux pedoBuH. Knacudikaiiisi OCHOBHMX METOIB BUJILJICHHS
Ta OUYMCTKU PEUYOBUH 3a PIBHOBAKHUMH CUCTEMAMHU: a) PO3UUH- TBEPE TLIO (METOAH



binpTpyBaHHs, NepekpucTanizaiii); 0) KoHaeHcoBaHa (asza (po3uumH abo TBepal
peuoBMHU) — mapa (METOAM JUCTWIIALII, BO3TOHKA); B) pO3YMH — PO3YUH
(exctpakuiitai Metonu ). Kpuctamizamist. [ToHSITTS mpo KoedillieHT pO3MOAIIECHHS Ta
3aJIeKHOCTI BIiJ] HBOIO THUMY TMepeKpHcTaiizaiii. SBHIlEe CHIBOCAIKEHHS TNpU
nepeKpucTam3aii (3axomieHHs HOHIB, aJcopOIis, YTBOPEHHsS TBEPIUX PO3UUHIB.
TexHika poBeJeHHs NepeKpucTami3allii: BUOIp PO3UMHHUKA, BUJIIJICHHS KPUCTAIIB,
BUcylryBaHHs. (OcoOJIMBOCTI mMepeKkpucTaizaiii 3 OpraHiYHUX PO3YMHHHKIB.
[leperonka. TemrepaTypa KUIMIHHS SK MOKAa3HUK YUCTOTH PEUOBUHU. 3aJICKHICTDH
TEMIIEpaTypyd KHUIIHHS BiJ 30BHIIIHBOrO THUCKY. Ilpocta meperonka mnpu
atMocepHoMy THCKy. DpakuiifHa neperonka. [liarpama ckiajn mapud 1 piiMHH —
temriepatypa. 3akonu JI.I1. KonoBanoBa. 3acTocyBaHHS BOISHUX Ta MOBITPSIHUX
XoJloAunbHUKIB.  Ileperonka  JIeTKO3aMHCTHUX  PEUOBHH. Pextudikaris,
pekTudikaiiiiHl KOJOHKU. A3eoTponHi cywimni. Jliarpama “cknan — Temmeparypa”
JUISL  a3€0TPONMHMX CyMIIIEH. 3acTOCYyBaHHS IEPErOHKU Aa3€OTPOMHUX CYMIIIEH.
[leperonka 3 BOIAHOK mMaporw. MeToau PO3AUIEHHS Aa3€0TPONHUX CYMIIIEH.
[leperonka mpu 3HUKEHOMY THCKY, 3aCTOCYBaHHS Ta TEXHIKA IPOBEICHHI.
CyOnimaris sk (G13UKO-XIMIYHUM Mpoliec, 0COOJMBOCTI 1i 3acTocyBaHHA. Bo3ronka
npu atMochepHOMY THCKY Ta Bakyywmi. Ekcrpakiis. Po3noaun pedoBuH y cymimax
PO3YMHHUKIB, L0 HE3MIIIYIOThCs, 3aKoH HepHcra. Excrpakuis TBepaux 1 piAKUX
pedoBrH. MeToz BUCOIOBaHHS. be3nepepBHa eKCTpakilisi pO3YHHIB B €KCTPAKTOpax 1
TBepAUX peuoBUH B amapari Cokciera. TeopeTudyHi OCHOBM XpOMarorpadiyHoro
METOIY PO3IUJICHHS, OYUCTKH, 17IeHTU(IKAIT Ta BUAUICHHS OPraHIYHUX PEUYOBHUH.
OcHoBHI BuaM Xpomartorpadii: afcopOIliiiHa, po3mojaAUIbYa, HOHOOOMIHHA.
XpomaTorpadigyHi METOIM: KOJOHOYHA TOHKOIIAPOBa, ra3opiauHHa XpomaTtorpadis,
xpoMarorpadist Ha narnepi. BuznaueHHs: OCHOBHUX (DI3UYHUX KOHCTAHT OPTraHIYHUX
crionyk. Temmneparypa 1jiaBjieHHsI Ta METOIM ii BU3HAUYCHHs. TeMrmeparypa KUIIHHS
Ta ii BU3HaUeHHs 3a MeTooM CuBosioboBa Ta Emixa. Bu3HaueHHs TyCTUHU PEYOBHH,
MOKa3HUKa KyTa 3aJIOMJIEHHS. SIKICHUI aHaii3 OpraHiyHUX pedyoBUH. BcTaHOBIEHHS
eJeMeHTHOro ckiany: BusHaueHHs Hitporeny, Cynbdypy, I'anoreni, Kapbony Ta
I'inporeny. HaBuanbHa Ta 1OBIAKOBa JiTeparypa 3 opraHidyHoi ximii. [lepiognuni
BunanHs. [IpaBuiia opopmiienns pododoro xypHainy. @opma 3anucy. PozpaxyHku ta
TUTaH CUHTE3Y.

3aranpHa XapaKTepUCTUKA peakiii HykiaeodiapHOro 3amimieHHs  (Sy) y
cosiykax amiparuunoro psaxy. Tunmm Sy peakmiit. Pearentu Ta cyOcTpartw.
Mexani3Mu peakiiiii 61IMONEKYIIPHOTO Sy2 Ta MOHOMOJIEKYJISIpHOTO Syl 3aMimieHHs..
BrmuB pi3HUX (QakTopiB HA MEXaHI3M Ta IBHIKICTh PEAKIINA Sn-THIY: CTPYKTypa
cyOcTpaTy Ta mpupoaa TPy, IO 3aMINIYIOThCs, aKTUBHICTh PEareHTy, PO3YMHHUKU
ta Karamizatopu. Crepeoximis peakiii Syl Ta Sy2 TumiB. 3B’S30K MiXK THIIOM
peakiii (Syl abo Sn2) 1 mpomykramu peakiiii. IlpaBuno KopuOmroma. Peakiii
HYKJI€O(UIBHOTO  3aMIIIEHHs B  ajJKUIrajJoreHigax. MexaHIi3MU  TiIpoJti3y
AJIKUJITAJIOTEHIIIB Y KUCIIOMY Ta JIY>KHOMY cepenoBuiiax. [I[pomucioBe 3HaUEHHS 1TUX
peakiiil. MexaHi3Mu peakiiil emimiHyBaHHs (ferimporanorenyBaHHsa) Ei ta Eo.
[IpaBuno 3aitnieBa. CunTe3 erTepiB 1 ecTepiB 3a BinbsiMcoHOM. AMOHOMI3
aJIK1ITaJIOTeHIIIB 3a peakiieto 'opMana. AMiHYBaHHS ajJKUITAIOTeHIAIB PTaliMioM
ko (peakuis ['aOpiens). AJKITIOBaHHS aMOHIaKy 1 aMiHIB JialKUICyibhaTamu.
Cunte3 TiocnupTiB 1 TioeTepiB. CHHTE3M Ha OCHOBI OOMiIHY OJHHX TaJIOT€HIB B



aJIKiTaioreHiiax Ha 1HmI (peakiiss DiHKENbIITeHA), Ta Ha 3aMIIIeHHI TaJOreHiB
pI3HUMU aHIOHAMHU.

Peakuii HyKJI€O(pUIBHOTO 3aMillleHHS TIAPOKCUTPYNH B CHOUPTAX Ta IiX
Jerigparanig. 3arajbHa cXeMa Ta MEXaHI3M Karaji3y B MPUCYTHOCTI MiHEpaTIbHUX
kucnot. OOopoTHICTH peakuii Ta 1 moOiuHi mpouecu. Peakmii HykieoiasHOTO
3aMIIEHHS T1IPOKCUTPYIU B CIIUPTAX Ha TajoreH Ji€l0 raJoreHOBOJAHEBUX KHCIOT.
Peaxiiii 3aMiIieHHs TIpOKCUTPYIIH B CIUPTaX Ha rajoreH A€o rajJoreHOaHT1IPU/IIB
HEOpPraHIYHUX KHUCJIOT. Peakuii 3amileHHs T1IPOKCUIBHOI TPYNU B CHOUPTaxX Ha
aHIOHM HEOpPraHIYHUX  KHUCJIOT (OKpIM TaJloreHOBOAHEBUX). Peakiii 3amilieHHS
TIPOKCUIIBHOT TPYIK B CIIMPTaxX Ha aMIHOTPYMY. 3aMillleHHs T1APOKCUIIBLHOI TpyIu
Ha amiHorpyny B (enonax. HykneodinpHe 3amilieHHs TiAPOKCHIBHOI TPyNd B
CIIUPTax Ha aJIKOKCHaHIOH (0JIepKaHHS €TEePiB).

Peaknii Hyk/1€0(UIBHOTO 3aMillIEHHS y KapOOHOBMX KHUCIOT Ta iX MOXIJHUX.
3aranpHa XapakTEpUCTUKA PEAKU1A HYKJICO(UIBHOTO 3aMILIEHHS Y CHOJyKax THILY
RC(O)X. 3aranpHa cxema peakiiii, HyKJIeo(iIbHI pEearcHTH, PEaKiliifHa 31aTHICThH
AlWIIIOIOYMX CIOJYK, BIUTMB KatajizaropiB. CxeMu Karaiizy NPOTOHHUMH KHCJIOTaMU
ta kuciaoramu Jlroica. CuHTe3 Ta Trigpoii3 ectepiB Ta amigiB. Cxema peaxuii
ectepudikarii (agkoroiyi3zy kapOOHOBOiI KHMCJIOTH), BIUIMB Kartaiizaropa. MexaHi3m
peakiii ecrepu@ikailii B MPUCYTHOCTI KHCJIOTHOIO KaTajizatopa, MOro poyib y
npockopeHHl mporecy. CrnocoOu  3MIIIEHHS XIMIYHOI  pilaHOBaruw  peaxirii
ectepudikaiii B OiK cuHTE3y ectepy. BrumB peakiiiiHoi 31aTHOCTI KapOOHOBOT
KUCIIOTH 1 cOUPTY (KUCIOTHI BJIACTUBOCTI KHUCIIOTH, aKTUBHICTh HYKJIEO(DIIBHOTO
peareHty, ctepuuHi (paktopu). MexaHi3M KHCIOTHOTO Ta JY>KHOTO T1POJIi3y €CTEPIB.
[lepeecrepudikariss abo amkorom3 ecrepiB. IlpakTuyHe 3HAYCHHS CHHTE31
OpraHiYHUX CIIOJIYK, 3aCHOBAaHMX Ha peakiisix ectepudikailii, TiApomi3y ecTepiB Ta
nepeectepudikanii. Peakiii auuatoBaHHs aHTIAPUIAMH, XJIOPOAHTIAPUIAMU KUCIIOT
ta iHmuMu cniodykamu triy RC(O)X. MexaHi3Mu peakifiii alpuiioBaHHsS CIUPTIB
(MepBUHHUX, BTOPUHHUX, TPETUHHUX ), (DEHOIB (B JIy’KHOMY CEpEIOBHUIII) Ta aMiHIB.
CuHre3 amifiB  KapOOHOBHMX KHCJIOT UUISIXOM: @) 3aMIilIeHHS XJOopy B
XJIOPOAHTIAPHUIAX KUCIOT HAa aMiHOTpyMy, 0) 3aMillleHHS AJIKOKCUTPYIU B €cTepax Ha
aMiHOTPYILY.

3arajibHa  XapaKTepUCTHKA  PEaKIid  eIeKTpOo(PUILHOrO  3aMillleHHS B
apoOMaTHUYHUX  CIIOJlyKax. MexaHi3M peakiiil Sg2-Tury B apoMaTHYHOMY SIApI.
YTBOpeHHSI M- Ta G-KOMIUIEKCIB, €HEpreTuyHa jiarpaMa. ['paHUYHI CTPYKTYpH Ta
Me3odopmyna c-komriuiekcy. IlpaBuna opieHTamii Ui peakiid  Sg2-Tuiy.
OpierTadTu niepmoro ta Apyroro poxy. laaykmiiiuai (+1, -1) Ta Mmesomepni (+M, -M)
edeKTH 3aMICHUKIB B apOMAaTHYHOMY SIIpl. XapakTEepUCTHKa opmo-, napa-, mema-
OpI€HTaHTIB (CTaTW4YHI Ta JWHAMIYHI ¢akTopu). BigHOCHHMIT XapakTep mpaBUII
opienranii. BB npupoau enexTpodiibHOTO peareHTy 1 OyIOBH apOMaTHYHOTO
cyOcTpaTy Ha  HampsAMIICHICTh  peakmiii  Sg2-tumy. BrmB — akTMBHOCTI
eJIEKTPO(PUIBHOTO peareHTy Ha BHUOIPKOBICTh peakuii Sg2-tuny. Brms OynoBu
peareHTy Ta cyOcTpaTy Ha CIIBBIAHOIICHHS opmo- Ta napa- 13oMmepiB. Bruius
cTepuyHUX (QaKTOpiB Ha JE3aKTUBAIllI0 opmo- 3aMilleHHs. HiTpyBaHHs Ta
HiTpo3yBaHHs. HiTpyroui pearentu. Hitpyroua cymim. bynoBa kaTioHy HITPOHIIO.
MexaHizM enekTpo(iIbHOTO 3aMIMICHHS B PEaKlisiX HITPYBaHHA apOMAaTHYHHUX
crionyk. HitpyBannsi Oen3eHy Ta Horo mnoxigHux. HitpyBanHs HadTaieHy Ta



anTpaneHy (OynoBa rpaHUYHUX CTPYKTYP G-KOMIUIEKCIB MpHU O~ Ta [3- 3aMIlIEHH]).
HitpyBaHHS TOXIIHMX apoOMaTUYHUX BYTJIEBOJAHIB. (COOJMBOCTI HITpYBaHHS
denomiB Ta apomatnyHux amiHiB. CynbdyBanns. Cynbdyroul pearentu. MexaHizm
YTBOPEHHS KaTIOHY TipocysibpoHi0. MexaHi3MHu peakilii cyiabdyBaHHS OEH3EHY
cyneyp (VI) okcumoM Ta KaTioHOM TiApocyib(dOHIIO (7- Ta G-KOMIUIEKCIB).
Criocobu 3MillIeHHsT XIMIYHOI piBHOBaru peakuii cynb(pyBaHHS B O1K 30UIbIICHHS
Buxony apwicynbpokuciaorn. [loGiuni peakmii mpu cynbdyBanHl (TiIpOIIi3
apuiCyiab(GOKUCIOT, OKUCHEHHS Ta YTBOpPEHHS Cynb(oHIB). Meroau BUALICHHS
apwiICyIb(POKUCIOT 3 peakiiiHoi Macu. BIMB yMOB Ha HampsMOK peakilii
cynbyBaHHs (BIUIMB TeMmriepaTypu, KaramizatopiB). CynbhyBaHHS O€H3eHY,
TOyeHy, (heHoJIiB, HadTaJleHy, aHTPaXiHOHY.

CynbdyBaHHS MEPBUHHUX apOMATUYHUX amiHiB. Peakiis cynbhoxIopyBaHHS.
HecynbdyBanns. OcoOnuBiCTh peakilii 3aMmilieHHs CyJIb(Qorpymn B apoMaTUYHUX
CIOJIYKaX Ha HITPOTPyNH (CUHTE3 MIKPUHOBOI KMUCJIOTHU) Ta HA TIIPOKCHIBHY T'PYITY
(cunte3 ¢enoiniB Ta HadToNiB). ["anorenyBanHs. MexaHi3M peakilii rajJoreHyBaHHS
(xsopyBaHHsT Ta OpoMyBaHHs1) B apoMartuude sipo. Crocodbu mnosspuzanii
(akTUBYBaHHSI) MOJIEKYJ] TajoreHy (Iisi kaTtamizatopiB: kuciotr Jleroica, Hony,
NOJIIPHUX PO3YMHHHKIB). [IpsiMe Ta HempsiMe rajioreHyBaHHS apOMAaTHYHUX CIIONYK.
OcoOMuBOCTI rajoreHyBaHHA NOXIJHUX OEH3eHY 3aMICHHKaMU 3 3aMICHHKaMU
NEPIIOr0 Ta JAPYroro poay. YMOBH BBEICHHsS TajOT€HYy B apoMaTHYHE SAIpO Ta
OIYHMI JAHIIOT, PI3HMIS Y BJIACTUBOCTAX IUX apuwiragoreHigiB. Oco0IuBOCTI
peakiiii rajoreHyBaHHsS O€H3eHy, TONyeHy, HadTalneHy, aHTpaleHy, ¢GeHoIy,
aHUTIHY, HITPOOEH3EHY, CYJIb(POKUCIOT. AJKITIOBAHHS apOMAaTHYHHUX CIOJYK 3a
Opinenem — KpadgrcoMm. ANKiIIO0UYI peareHTH (aJKiraJoreHiin, CIIUPTH, aJKeHH).
Karanizatopu (amporonHi kuciotu JIptoica Ta MPOTOHHI KUCIOTH), iX aKTHBYHOYa
nist. CxeMu yTBOpEHHS eNeKTpodiIbHOTO peareHTy. MexaHi3M peakilii ajJKiIIoBaHHS
(Se2). OGopotHicTh peakilii ankimoBaHHsA. [10OIYHI MpOIECH NPH AIKIIOBaHHI
(Ie3aNK1TIOBaHHSI, TIEPEANKITIOBAHHS MOTIANKITIOBAHHS, 130MepHU3aIlisl aJIKiTI0I0U0TO
pearenty).  IIpocTopoBi  yTpyJaHEHHs  TpU  aJKUIIOBaHHI  TPETUHHUMU
AJIKITalioOTeH1IaMUd. ALMJTIOBaHHS apOMaTUYHUX crodyk 3a @pinenem — Kpadrcom.
AUuiodl  peareHTH  (XJIOpPOAHTIAPUAM Ta HariApuad KapOOHOBHX KHCIIOT,
albJIET1M, KETOHU), iX MOpPIBHJIbHA peakuiiiHa 37aTHicTh. KatamizaTopu peaxuii
aluIoBaHHA 1 MexaHi3M ix mii. OcoOnuBiCTh pearlii anuaoBaHHA. Peakiis
arpuuoBaHHg  (eHoniB. PopminoBaHHA apoMatuyHoro sjapa. KapOokcumtoBaHHS
dbenoniB Kap6on (1V) okcugom (peakiis Konanbe - Ilmiara). MexaHism peaxiii
eIeKTPO(UIBHOTO 3aMillleHHS B MOJIeKyJax (eHosB i€  GhopMalibaeriay
(yTBOpeHHSI (T- Ta G-KOMIUIEKCIB) Mpu CHHTE31 (eHoIPopMaIbAeTiTHUX CMOI.
[TpomMucioBe 3HaYSHHS peakiliid allMIFOBAaHHSI apOMAaTHYHUX CITOJYK.

Peakuii mia3oryBaHHs Ta a3zocnoiiyueHHs. bygoBa miazocnoinyk. PizHi dopmu
ICHYBaHHS J1a30CTIOJYK B KHUCIOMY, HEHUTpajIbHOMY Ta JIY)KHOMY CEpEeIOBHUIIAX.
BB enektponoakientopaux (EA) Tta enexrponomonopuux (EJl) 3amicHUKIB Ha
eNeKTpodUIbHICTh KaTiOHY M1a30Hi10. byaoBa coneit aiazoHiro. [IpocToposi i3oMepu
yuc- (cun-) Ta mpanc- (awmu-) mia3origpatiB Ta ix cojeil (miasoratiB). Peaxii
nia3oTyBaHHA. EnexTpodinpHl [11a30Tyl0ul peareHTH, CXEMHU iX YTBOpPEHHS Ta
NOpIBHAJIbHA aKTHBHICTh. MeXaHi3M peakiii [ia30TyBaHHA (HAa TIPUKIAI]
J1a30TyBaHHS TEPBUHHUX apOMaTHYHUX aMiHIB HITPO3UIXJopuaoM). Poib pizHux



¢dakTopiB (MiHEpaTbHOI KUCIOTH, PO3YMHHOCTI aMiHIB Ta iX COJIed, TeMIepaTypu) Ha
YMOBHU TIPOBEJCHHS PEAKIlli [1a30TyBaHHS apOMaTUYHUX aMiHIB, CIOCOOHM iX
ycyHeHHs. [Ipsime Ta 3BOpOTHE N1a30TyBaHHs, OCOOIUBOCTI /11a30TyBaHHs aMiHiB, 10
BUSIBJISIIOTH CJIA0Ki OCHOBHI BiIacTHUBOCTI.CITOCOOM OCa/pKeHHS COJICH apHJI1ia30Hio 3
po3unHiB. Peakimii mia3ocmoiyk 3 BUAUICHHSM a30Ty. 3arajbHa CXeMa peakuii
TEPMIUYHOTO PO3KJIAAy /A1a30HIM KaTiOHy MPH HArpiBaHHI coJiel Aia3oHir0. MexaHi3M
MOHOMOJICKYJISIPHOTO HyKJIeodiapHOro 3amimieHHs (Sy1), peaxiii 3amilieHHs
J1a30HIEBOT TPYyNH Ha TIAPOKCUIIbHY, aJKOKCWIbHY Tpymnui ¢uayop (peakiis
[[lnmana). MexaHi3M 3aMIIIEHHS [11a30HIEMOI TPynu Ha #Woj (OJHOETEKTPOHHUMA
NepeHoc), XJop-, OpoM-, I[laHO, HITPO- Ta IHIII 3aMICHUKH (peakiis 3aHaMernepa).
[IpakTiyHe 3HAYEHHS CHUHTE3IB J1a30CHOJYK 3 BHUAUICHHSIM a3ory. Peaxii
J11a30CTOJIYK 0€3 BUIIJICHHS a30Ty. BiqHOBICHHS 10 apWIriapa3uHiB coJiel /11a30H1I0
3 METOK OJepKaHHA (PeHUIriapa3uHy, 2-xJ0podeHuriagpasuny, (peHuiriapasua-n-
CyJb(OKUCIOTH MpHU B3AEMOJIINIA30CIONYK 3 HaTpiil rigpocynbditom. Peakuii
azocnonydeHHs. [IoHSATTS Mpo a30CMOyKH, a30- Ta J1a30CKIa0BI a300apBHUKIB.
MexaHi3M peakiii a30CMONy4eHHS — €JIEeKTPOUIbHE 3aMillleHHs Sg2-THUMY B
apoMaTHYHOMY sA1pi. BIUIMB €NEKTPOHOAOHOPHUX 1 EJIEKTPOHOAKIIETITOPHUX
3aMICHHUKIB Ha PEaKLIiHy 3aTHICTh €1EKTPO(PIIHHOIO peareHTy — KaTioHy A1a30HII0.
Mexani3M azocnonydeHHs 3 (eHOJIaMH 1 aMiHaMH (BIUTMB KHCJIOTHOCTI CEpPEIOBHILA
Ta Temneparypu). KucioTHo-OCHOBHI piBHOBaru, 10 CyHOpOBOXKYIOTh TayTOMIpHI
a30T1/Ipa30HHI TEpPEeTBOPEHHS (3aJeXHICTh Bil pH, mpupoau po3YMHHUKA, THITY
3amicHuKa). [losicHeHHs Ha 111l OCHOBI 1HJAMKATOPHOI J1ii a300apBHUKIB: METUIOBOIO
OpaHXEeBOT0 Ta KOHT'O YEPBOHOTO.

EnextpodinbHe Ta HykieodiabHE TpUEAHAHHS 32 KPAaTHUMH 3B’ SI3KaMHU.
EnextpodiibHe npueaHaHHs 10 alkeHiB. JIBoxcTamaiiiHuii MexaHi3Mm peakiii Ag (7-
Ta o-KoMIUIeKcH). ['iApyBaHHs, rajoreHyBaHHs, TiporajoreHyBaHHs, Tipartaiis,
rinorajioreHyBaHHsl ajnkeHiB. [IpaBuio MapKOBHlKOBa HOSICHEHHSI MOro MOJIsIpu-
3aIfi€r0  T-3B’s3KYy (CTaTUYHUM eQeKT) 1 CTIMKICTIO KapOOHIEBUX WOHIB, SKi
YTBOPIOIOTHCA Ha MPOMDKHIN cTadll (quHamiyHui edekT). ['inporamoreHyBaHHS
HECUMETPUYHO Ju3amilieHnXx ankeHiB. [IpaBuno Barnepa — 3aiilieBa 1 MOsSCHEHHS
oro Ha OCHOBI AuHamiyHOro edekty. BunsTok 3 mnpaBmia MapkoBHIKOBA:
NpPUEIHAHHS  TAJOTCHOBOJHIB /10 TMPOMUIEHY B  MPUCYTHOCTINIEPOKCHUIIB
(mepoxcunuuii edexr Kapamra, Ag-mexanizm) 1 g0 Tpuduyopomnporeny. SkicHi
peaxiiii Ha MOABIMHUYN 3B’s130K. Peakinii enexTpo]iIbHOTO MpUETHAHHS IO AJKIHIB.
[TopiBHSIHA peakIiifHOi 3MaTHOCTI B PEAKIAX eNeKTPO(DIILHOTO TPHUETHAHHS
CTWJICHOBUX Ta AalleTUJICHOBUX BYIJIEBOAHIB. llpueaHaHHS MONSIPHUX PEUYOBUH /10
HECUMETPUYHO 3aMIIIEHUX F'OMOJIOTIB aleTHIeHy (MpaBujio MapKoBHIKOBA).

[ppyBanHs ankiHiB. CTEpeoCeNeKTUBHICTh peakilii TIAPYBaHHS AaJKiHIB.
B3aemonist ankiHiB 3 rajoreHamu (CHHTE3 BIHUIXJIOpUIY), 3 TaJOr€HOBOJHSIMH.
Peakii enekTpoiIbHOTO MpUETHAHHS 10 BIHUIXJIOpUIY Ta anuixjaopuay. Peaxuii
esiekTpo(iibHOTO NpueaHaHHs A0 AieHiB. [Ipueanannsa no kymysneHis. [Ipuennanus
JI0 KOH IOTOBaHMX Ji€HIB. ['1[pyBaHHs, rajJoT€HyBaHHs, TiaporajioreHyBaHHs OyTta-
1,3-nieny. TepMoauHaMiuHUN Ta KIHETHUYHUNW KOHTPOJb Peakiii eneKTpo(uIbHOTO
npueaHanss. JlienoBuit cunte3 Jinbca — Anbnepa. [lomimepusaris 6yrta-1,3-nieny,
13onpeny. Komomimepusamist kon toroBanux fgieHiB. Cunte3 kayuykiB: CKb, CK]/I,
CKI, CKH. Peakmii enexktpodiabHOTO TPHUEAHAHS 10 I€HIB 3 130JbOBAaHUMHU



3B’s13kaMu. Peaxiii enekTpodiIsHOTO IPUETHAHAS 10 ¢, -HEHACUYCHHUX aJIbJCTi/IIB 1
KHUCIIOT. AKpOJIETH, eleKTpoHHa Oy[0Ba, B3aEMHUI BIUIUB aTOMIB Y MOJIEKYJ, 7,7~
KOH roranis. MexaHi3m peakiiil mpueIHaHHs MOJSPHUX MOJEKYJ depe3 ctaniio 1,4-
NpUENHAHHS. AKpPWIOBA, METAaKpUJIOBa, KpPOTOHOBA, 130KPOTOHOBA KHCIIOTH.
[Tomimepuzariiss akpuiioBOi 1 METAKpWJIOBOI KHCIOT 1 iX ecTepiB. 3acTOCyBaHHS
OJIep’KaHUX TOJIIMEPIB, opraHiuHe ckio. Peakiii enexTpodiabHOrO0 MpUEAHAHHS B
HEHACHYCHUX BUIMX KapOOHOBHX KHUCIIOTaX (0JIETHOBA, JIIHOJICBA, JTIHOJICHOBA).

Peakmii koHmeHcarii KapOOHUTBHUX CHOJNYK. AJbnonbHa (KETOJNbHA) Ta
KPOTOHOBa KOHJEHCAIllsl albJETifiB Ta KETOHIB. XapaKTepHCTOKa ajbJ0JIbHOT
(keToIpHO1) KOHJIGHCAIlli, poJib KaTajai3aTopiB (OCHOB Ta KHCIOT). MexaHi3M
aJIbJIONBHOI Ta KPOTOHOBOI KOHJAEHCAIlll B JYKHOMY Ta KHCJIOMY CEpEeIOBHINAX.
Konnencariss keroHiB. CxXxeMH peakiii 3MIIIaHOi KOHAeHcalil amipaTuayHux
anpleriiB  (YTBOPEHHSI aKpoJieiHy, TeKCAaOKCHMEJICHAIIETOHY, Touo). Peakii
KOHJIEHCAIlli aJIbJIETIAIB Ta KETOHIB 3 CHOJNyKaMu amiaTUYHOro psiay. MeTuseHoBi
KOMITIOHEHTH, W0 MICTATh pyxiuBi atomu [iaporeny. MexaHi3M KoOHJeHcaIli
apOMaTUYHUX aNbJAETIAIB 3 all(paTUYHUMHU albJIETiAaMi Ta KETOHAMH B JIY>)KHOMY
cepenoBuil (peakuiss Kiaiizena — IlImigra) (cuHTe3 O€H3aldballeTOHY Ta
nubeH3anbaleTony, Gpypdypanbaietony). Mexanizm peakiiii [lepkina — KoHIeHcallis
apOMaTUYHUX AJIBJIETIAIB 3 aHT1JIpUAaMH KapOOHOBHUX KHUCJIOT y MPUCYTHOCTI OCHOB
(cunte3  f-denunakpuiaoBoi  kucioTH). MexaHi3M  peaknii  KueBenarenss —
KOHJIEHCAITis aJIbJeT1/IiB 00 KETOHIB 3 TUKApOOHOBUMU KUCIOTAMH Ta iX MOX1THUMH,
0 MICTSTh aKTHUBHI MeTWJIeHOBI rpynu. KonjaeHcaiiss ecrepiB. 3arajibHa
XapaKTEepUCTHKa KOHJeHcalli ectepiB (peakmis Kisiizena). MexanizaMm peaxitii
€CTEepHOT KOHJICHCAllli Ha MPHUKIAAl CHUHTE3Yy alleTOOITOBOrO ectepy. MexaHi3Mm
peakiii KOHJeHcallli ecTepiB 3 KeToHamu (yTBOpeHHs f-nukeroHiB). KonueHcaris
€CTepiB 3 IHIIMMU PEUOBHMHAMH, IO MICTATh PyXJjuBl atomu [igporeHy (mpu
B3a€MO/IIi, HANpPUKIAJ, 3 O-HITpoToJNyeHOM). beH3oiHOoBa koHaeHcalis. MexaHi3m
peakiii OeH30THOBOi KOHJEHcaiii Ay TUIy, pOJIb I1aHIJIHOTO Karaji3aTopa.
Konnencariis apomMaTHYHUX KapOOHUIPHUX CIOAYK 3 apOMaTUYHHUMH aMiHaAMU Ta
dbenomamu. MexaHi3Mm peakiili KOHJIeHcallli apOMaTUYHUX aJbJET1/IIB 3 TPETUHHUMU
apOMaTUYHUMHU aMiHaMHU (OJepKaHHS aMIHOTIOX1THUX TPU(EHIIMETaHy Ha MPUKIIAT]
CUHTE3y OapBHHMKA MaJaxiTOBOI'O 3€JIEHOTO).

MexaHi3M peaxiiii KOHAEHcaIlli aHTIAPUAIB apOMAaTUYHUX KHUCJIOT 3 ¢eHoIaMu
(omepkaHHS — TIAPOKCUMOXITHUX  TpU(DEHUIMETaHy Ha  MPUKIAIl  CHUHTE3Y
dbenondraneiny). OcobauBIiCTh cCUHTE3Y (uryopeclieiHy (Mpu KOHIeH callli (TaaeBoro
aHTIAPUIY 3 PE30PLUMHOM B npucyTHocTi Luak xnopuay). [HaukaTopHi BIaCTUBOCTI
OapBHMKIB TpudeHiaMeTaHoBoro psaay (penosndranein, giyopecuein) B Iy>KHOMY Ta
KHCIIOMYy cepefoBuiiax. KoHpeHcarliss HEHACHYeHUX ali(aTUdHUX albJETiAiB 3
apoMaTUYHUMU aMiHaMu. MexaH13M peakIlii KOHJeHcallli HeHacCuYeHUX ami(paTHIHnX
aNbACT1IIB 3 ApOMAaTUYHUMH aMiHAMH.

Peakiiii okWCHEHHS Ta BIIHOBIEHHsA. Peakiii OKWCHEHHs. 3arajbHa
XapaKTEPUCTHKA PEAKINiii OKUCHEHHS OPTaHIYHUX CTIOJYK. 3arajibHa XapaKTepUCTHKA
peaxiiii OKMCHEHHs OpraHiuHuX crnoidyK. OKHWCHEHHS 3a TMOABIMHUM 3B’SI3KOM.
Cxemu peakmiii omepxkaHHs ockugiB (meton IlpunexaeBa), o-Taikoiei (peaxiis
Barnepa), ta o3zonimiB (Metron [appieca). OKuUCHEHHS HEHACHMYEHHUX CIOIYK (3
PO3PHBOM KPATHOTO 3B’S3KYy), MPOMHUCIOBE 3HAYCHHS IBOTO METOMY JUIsl CUHTE3Y



KapOOHOBHUX KHUCIOT 1 KeTOHIB. OKHMCHEHHs ciupTiB. Peakiii OKUCHEHHS CIUPTIB 0
KapOOHUTBHHMX CTOJYK: YTBOPEHHS aJbJCTIAIB 1 KETOHIB, PO3IICTUICHHS O-TJIIKOJIEH
(cxemu, MexaHi3M, mpukiaau). IlpoMucnoBe 3HaYeHHS peakili OKUCHEHHS
[UKJIOTEKCAHOJIy 1 IMKIOreKCaHOH. MexaHI3M peakilii OKCHUHEHHS TEepPBHUHHHX
CIIUPTIB B KapOOHOB1 KUCIOTH (HA MPHUKIAJl OKMCHEHHS TIIIIEPOJy B TJIIIEPUHOBY
KUCIIOTY). OKHMCHEHHsI aJbJerifiB 1 KeToHIB. CXeMU peakiiiii OKHUCHEHHS aJibJIeT1/IB
HITPaTHOIO KUCIIOTOIO (CMHTE3 caxapHOi KUJICOTH 3 TIIIOKO3HM), OpOMOM Ta OKCHUIIOM B
JYKHOMY CEpEIOBHUII (CHHTE3 MIPOCIN30BOI KUCIOTH 3 (ypdypoiy) Ta iHIIKUMU
OKMCHUKaMu. Peaxirist cpiOHOTO A3epkana. MexaHi3M peakxilii OKUCHEHHSI KETOHIB B
JYKHOMY Ta KUCJIOMY cepenoBuiax, npaBuio [lomoBa. OKHMCHEHHS apOMaTUYHHX
criostyk. OKHCHEHHST apeHiB 3 PO3IICIUICHHAM sfiep. MexaHi3M peakilii OKHUCHEHHS
apOMaTHYHUX CIIOJNYK B XIHOHM (OJepXaHHS aHTPaxiHOHY, A-TONYXIHOHY Ta iH.),
OKMCHEHHSA OIYHMX JIAHLIOTIB AJKUIAPOMATUYHUX CHOJYK (CHUHTE3 OEH30MHOi
KHCJIOTH, TUAPUIKETOHIB Tollo). [IpoMucnoBe 3HaueHHsl cCUHTE31B. BilHOBIEHHS 3a
MOABIMHUM 3B’S3KOM. MeXaHI3M peakiiiii BITHOBJICHHS MOJIOBOJHEBOIO KHCIIOTOIO,
HATpPIEM B PIIKOMY aMOHIaKy B IMPUCYTHOCTI METAHOJy a0 eTaHoJly, MeTajllaMu
(HaTpieM, KajbllleM Ta 1H.) a00 amMmaimebramMaMd B TPOTOHHHUX PO3YMHHUKAX.
BigHoBiieHHS apoMaTUYHUX TeTepoluKiiB (peakiis Buimnerpancekoro). [puxnanu
Ta TPOMHUCIOBE 3HAYCHHS CHHTE31B. BigHoBIeHHS crnuptiB. Pearii BigHOBICHHS
NEePBUHHUX COHUPTIB  ajidpatuyHoro psaAxy (MOJOBOJHEBOIO  KHUCJIOTOIO), Ta
apOMaTUYHUX CHUPTIB (HATPIEM Yy CIIUPTI, HMHKOM B OLTOBIM KucioTi). [Ipukianu ta
IIPOMHUCIIOBE 3HAYEHHS CUHTE31B. B1IHOBHI peakiiii KapOOHIJIbHUX CHOJYK.

Mexani3zm peakiii KixkHepa (BiIHOBJICHHSI KapOOHIIBHOT TPy B METUJICHOBY
(METWIIbHY) [Hi€l0 TIApa3uHy B JIy’)KHOMY cepenoBulli). Peakuis BiIHOBIEHHS
aJBJICTIIB 1 KETOHIB y BYIJICBOJHI aMalbraMOBaHUM ITMHKOM B KOHIICHTPOBaHi
xyopumHit kucnoti (meton Kiemencena). BimHoBIeHHS anbAerifiB 1 KETOHIB Y
CIIUPTH J1€I0 BOAHIO B MOMEHT BUJILJIEHHS (OJEp>KaHHS TiApoOeH30iHy). MexaHi3m
BIJIHOBJICHHSI B CHHUPTU KapOOHUIBHUX CHOJYK aTIOMOTiApUIoM JiTito. Merton
BUOIPKOBOTO BIJHOBJICHHSI aJbJAETIAIB 1 KETOHIB y CHUPTH 13 3aCTOCYBaHHSIM
amoMiHIi  13omporninaty.  Mexanism  peamii  Kanninappo  (OKHCHO-BIIHOBHE
JTUCIIPOTIOPIIIIOBAHHS ~ albJETiAiB). MexaHi3M peakilii oJep»aHHS ecTepiB 3
anprerigiB (meronx Tumenko). [lpukinagum Ta NpPOMHUCIOBE 3HAYEHHS CHUHTE3IB.
BigHoBneHHs kapOOHOBHX KHCIOT iX moxigHuxX. IIpukimamyn peakiiii BiTHOBICHHS
MOX1AHUX KapOOHOBUX KHUCJIOT B aJIbJETiIU. MexaHi3M peakiiii BITHOBJICHHS €CTepiB
y cnuptu (meton byBo 1 bnana). 3acrocyBaHHS peakilii BIJHOBJICHHS BHUIIUX
KapOOHOBHMX KHUCJIOT. Peakilii BIHOBJIEHHS apOMaTUYHHX HITPOCHOJYK. Peakiis
3iniHa. CxemMu peakiiil BIJIHOBJIEHHA HITPOTPYNH B KUCIOMY Ta JIY>)KHOMY
cepenoBumiax. OcCOOIMBOCTI TPOMHUCIOBUX METOJIB OJEPKaHHS apOMaTUYHUX
amiHiB. CUHTE3 aH1IiHY, HOTO MTPOMUCIIOBE 3HAYEHHS.

4.14. ®I3UKO-XIMIYHI METOAU JOCJIIKEHHSA

OnTruna cnektpockormis. OAuHHIl BUMIpY. 3aKOHU MOTJIMHAHHS Ta BHUIPO-
miHtoBaHHs cBitna (byrepa — JlambGepta — bepa, Kipxroda). EnekrpomaruitTHe mose
K peareHT Ha peuoBUHY. KBaHTOBa Teopis B3aeMojii pPEYOBHH Ta BUIPOMIHEHHS.
®opmyna Ilnanka. CramioHapHUW CTaH, piBHI €HEprii Ta MepexoAu MK HUMHU.
3aceneHiCTh eHepreTHYHuX piBHIB. Kimacudikariiss onTHYHUX CHEKTPIB.



Pagiocniektpockomis. MarHiTHI BJIacTUBOCTI €J€KTpoHa Ta siAep. MarnetoH
bopa, snepuuii maruetoH. EnexTpoH Ta sapo y MarHiTHOMY IOJIL.

KomuBanbna cnextpockomis. [Ipupona konmBanbHux crektpiB. KomuBanabHa
CIIEKTPOCKOIIIS SIK YHIBEPCATbHUNA METOJ TOCTIKEHHS XIMIYHUX CTIOMyK. OauHUIl
BuMipy. [lopiBHSIHHS KOJMBaNbHOI €HEprii 3 EJNEeKTPOHHOI eHepriero. Bruus
CTAaTUCTUYHOTO PO3MOAUTY MOJEKYNl 3a KOJMBAJIbHUMU CTaHAMH Ha BUTJIAT
KOJIMBAJBHOTO CIEKTPY MPH PI3HUX TeMIlepaTypax Ta XBUJILOBOMY yuciil. ,,['apsui”
cmyru. HeoOxigui ymoBu nnst BunukHeHHs1 [Y-cnektpa (IYC) monekynu. Ilonsrrs
po BaJIeHTHI Ta nedopMairiiiHi koiauBaHHSA. Metonuka ojepxkanHs [Y-cmektpis
PEYOBHH, SIK1 3HAXOJATHCS B PI3HUX arperatHux craHax. [ToHATTs mpo nucnepryroui
Ta Hemucrnepryioul crnektpodoromerpu. IlepeBara Bukopuctanus Dyp’e-
cnekTpockornii. IlonsipusoBHicTs Monekysd. Il reoMerpuunnmii oOpas — emimcoirn
NOJIIPU30BHOCTI. POpMa enincoiia NoJIPU30BHOCTI JJII MOJIEKYJT Pi3HOT CHUMETPII.
3MiHa enincoina MoJsIPU30BHOCTI MPU BAJIEHTHUX Ta JAePOpPMaLIMHUX KOJUBAHHSIX
MPOCTUX MOJIEKYJ. BUHHMKHEHHS CHEKTpiB kKomOiHamiitHoro po3citoBanHs (CKP)
cBiTia XiMiuHMX cnoiyk. Heooxigni ymoBu. IloscHenns noxomxeHHss CKP 3rigHo
kBaHTOBUX ysBIeHb. Cryminp aenonspuzauii B CKP Tta ii ekcnepuMmeHTallbHE
Bu3HaueHHs. Texnika CKP. [TopiBHsHHS MokauBocTer meToaiB [Y-cnekTpockomii Ta
CKP mig BUBYEHHS XIMIYHMX CHOJYK. [IOHATTS Teopii KOJMBAJIBHUX CIEKTPIB.
KoNMBaHHSA JBOXAaTOMHHX MOJIEKYJl Y HaOIKEHHI rapMOHIYHOTO oCIuIsTOpa. Moro
MOTEHIlIAJIbHA  €HEepris 3 TO3MIIH KJIAaCMYHOI Ta KBAaHTOBOI  MeEXaHIKH.
dyHIaMeHTaIbHI MEPEX0/Id B KOIUBAIBHUX CIEKTpaxX XIMIYHHUX CIIOIYK Ta iX YHUCIIO.
BigoOpaxkeHHss B CHEKTpax MEXaHIYHOTO aHTapMOHI3MY KOJIMBaHb MOJIEKYI.
[TonsTTs mnpOo HOpManbHI KOJMBaHHA Ta ix (opmu, sKIi BHU3HAYAIOTHCA
OOYHCITIOBATBHUME METOIAMH. [X BUKOPHUCTAHHS ISl OUTBII HAAIMHOI 1HTepIpeTaii
eKCIIEPUMEHTAIbHUX JaHuX. BUOIp aHaIITHUHUX CMYT Y KOJHBAJIBHUX CIEKTPax
XIMIYHUX CIOJYK M[IJISXOM pPO3PaxyHKIB YAaCTUHHUX TOXIJHUX OOYMCIIOBAaHUX
mapaMeTpiB  3a eKCIepHMEHTaNbHHUMHM jgaHuMu. CuioBa cTama. 1i  ¢isnuune
TaymaueHHd. CuiioBl craiml 3B’A3KIB  Ta KyTiB. Meroau iX BHU3HAYEHHS.
CmiBBIAHOIICHHSI MIXK CHJIOBOIO CTaJIOK0, EHEPri€ro AucoIliaii, JTOBXHHOK Ta
KpaTHiCTIO 3B’s13Ky. MMoBipHicte mepexoxis B IYC ta CKP. EnexkrpoonTHunmuii
aHTapMOHI3M 1 Horo nposB y cnekrpax. [IpaBuna nobopy, moB’si3aHi 3 CUMETPIEIO
KOJIMBaHb. BUKOpHUCTaHHS METOAIB TEOPii TPyl JJIs BU3HAYCHHS aKTUBHUX KOJUBaHb
B [UC Tta CKP. IIpaBuno anmprepHatuBHOi 3a00ponu. [lomspuzaris cmyr B [Y-
criekTpax. 3HaueHHs ctynens aenoispusaiii B CKP ams konmuBanp pi3HOI cCUMETPII.
IIpuxiann Bu3HadeHHS OyJOBH XIMIYHHX CIIOJYK i3 BHKOPHCTAHHSM IIPaBHII BiOOPY
B KOJMBANbHUX CNEKTpaX. IHTeHcuBHicTh cMyr B IU-crekTpax. IX BUKOpUCTAaHHS B
KUTbKICHOMY aHaji3i NpH JOCHIPKEHHI OYyJOBH MOJEKyJl. XapaKTepUCTHUHICTh
KOJIMBaHb MOJIEKYJI 32 4acTOTOI0, (POPMOIO, IHTEHCHUBHICTIO. [IpuunHM BiAXUIIEHHS
BIJl XapakTEPUCTUYHOCTI. JIIISTHKM XapaKTepUCTUUYHOrO TMOTJIMHAHHS —aJKaHIB,
aJIKEHIB, aJKIHIB, apOMAaTUYHUX BYIJIEBOJHIB, KapOOHOBUX KHCIOT Ta IiX COJICH,
aNbJAET1/11B, KETOHIB, €CTEPIB, aMiHIB, aMiJliB, aMIHOKHUCJIOT, HITPO- Ta CyJb(OCIOIYK,
HEOpraHiyHuX HWoHIB. OCHOBHI METOAM BIJHECEHb Yy KOJMBAJIBHUX CIEKTpax:
13otomiuHuil edekrt, edext pezoHancHoro KP, BmiuB temmepaTypu, THCKY Ta iH.
[HTepripeTaniss €KCIepUMEHTAIbHUX JIAaHUX, OJEpP>KaHUX METOJOM KOJMBAJIBHOI
CHeKTpocKomii. BniuB yMOB eKCepUMEHTY Ha KOJUBAJIbHHUM CHEKTP PEYOBHHU.



Pe3onanc ®epmi. 3anekHICTh KOMMBAIBHUX CIIEKTPIB BiJl XIMIUYHOT Oy/10BU MOJIEKYIL.

Enextponna criekrpockornis. OCHOBHI TOJIOKEHHSI CIICKTPOCKOTI1: BUSHAYCHHS,
CHEKTpOCKoMis 1 OymoBa MOJEKyIU. 3HAYEHHs CIIEKTPOCKOIII HA Cy4acHOMY eTari
PO3BUTKY HayKd. 3arajibHa XapaKTePUCTHKA OKPEMHUX JIISHOK €JIEeKTPOMAarHiTHOTO
CHeKTpa. 3B’SI30K MOTJIMHAHHS €JIEKTPOMArHITHOTO BHUMPOMIHEHHS 3 BHUBYECHHSAM
OyZOBM Ta EHEPreTUYHMX CTaHIB aTOMIB Ta MOJEKyJ. J[iNISHKH eNeKTPOHHUX
CHEKTpIB: BUIAUMA JUISTHKA CIEKTPY, KBAapLOBUW yibTpadiosieT Ta BaKyyMHHUUN
ynbTpadioneT. XapakKTepUCTUKa BUIUMOI YaCTUHU CHEKTPY 1 3AaTHICTh ,,0a4uTH 3
xiM14HO1 TOUKHU 30py. OKO siK neTekTop (poToHIB. EnemMeHTH crekTpaibHOro npuiiagy
JUISL  CIIOCTEPEKEHHSI  €JIEKTPOHHUX  CIEKTpiB. Jepeyio  BUIMPOMIHIOBAHHS.
XapakTepucTuKa CIHEKTPIB BUIPOMIHIOBaHHA. BUIpOMiHIOBaHHS HArpiTMX TUI
(popmymna Ilnanka 11 MOBHOTO BUIpOMiHIOBaya, piBHsSHHS Credana-bonbimana).
MouieKynsipHl CHEKTPU BUIPOMIHEHHS: BHUIIPOMIHEHHS BOJIHEBOI Ta JE€UTEpI€BOI
nami. Mouoxpomatop. [lpusma, sk gucnepciiHuii npwiaa (po3aiibHAa 37aTHICTD
npusMu). ['patka sk gucnepciiHui npwiax (po3AUIbHA 3AAaTHICTh TPATKH).
Herexropu BumnpomiHeHHs. Portorpadiunuii mMeTon peecTparii. POTOENEKTPUYHI
JNETEKTOPH: BIAKPUTOrO Ta 3aKpUTOro TUMIB. KIOBETH, pO3UYMHHUKH Ta ONTHUMAJIbHI
YMOBU peecTparlii crnekTpiB. Meroau 300paxeHHs €JIEKTPOHHUX CIIEKTPIB
noriauHaHHA. [10XOMKEHHS eNEeKTPOHHUX CIEKTPIB. XapaKTEPUCTUKU EIEKTPOHHHUX
CTaHIB MOJIEKYJIU: €HEPIisl €JIEKTPOHHOTO CTaHy, XBUJIbOBAa (DYHKIIS €JIEKTPOHHOIO
CTaHy, CTYIIHb BUPOJIKEHHS €JIEKTPOHHOTO CTaHy, 4ac *HUTTsI, MYJIbTUILJIETHICT Ta
CUMETpIsl E€JEKTPOHHOIro cTaHy MoJiekyiau. Di3uyHi Ta XIMIUYHI XapaKTEPUCTHKU
CJIEKTPOHHOTO CTaHy MOJIEKYJU: TEOMETpisi, TMOJSAPHICTh, KHCIOTHO-OCHOBHI
XapaKTEePUCTHKH, HAO1p HOpMaTbHUX KoJmBaHb. [locTynar bopa sik HeoOxiaHa yMOBa
CIOCTEPEIKEHHs CeKTpiB. JlocTaTHI YMOBH CIIOCTEPEKEHHSI €JEKTPOHHOTO CHEKTPY.
EnextponHuii MOMEHT niepexory. PakTopu 3ajieKHOCTI MOJIOKEHHS JOBIOXBHIHOBOT
CMyTU TOTJIMHAHHS B €JIEKTPOMArHiTHOMY CIEKTpi. baTroxpoMHe Ta TiICOXpOMHE
3MIIIEHHS CMYT TIOTJIMHAHHA. [HTEHCHUBHICTh mOTNMWHaHHA. EkcmepumeHTabHE
BHU3HAYECHHS IHTEHCHUBHOCTI (3akoH JlamOepra — bepa, iHTerpasbHa 1HTEHCUBHICTb
CMYTU TOTJIMHAaHHS). [HTEHCUBHICTh MOTJIMHAHHS 3TIIHO TEOpii KJIACHUYHOI (DI3UKH
(cuna ocumiiaropa, ¢hopmyna MasnikeHa). [HTEHCUBHICTh MOTJIMHAHHS 3T1AHO TEOPii
KBAaHTOBOI (Pi3UKHU (3acCeNeHICTh 30Y/PKEHUX CTaHIB MOJIEKYJIM MPHU PI3HUX CIOcoOax
1i ofiepkaHHs, CIOHTAHHI Ta BUMYIIICHI Tiepexoau, koedimientu EitHmreiina A ta B,
ix posmipHicTh). DakTOopu 3aJEKHOCTI I1HTEHCHUBHOCTI CMYTH TIOTJIMHAHHSL.
[Nnmoxpomumii Ta rinepxpomuuii edextu. HabGmmwkenns bopna — Omnenreiimepa.
XapakTepucTuka JOMyIeHb PU 300paKeHH1 TIEBHOT XBIJIBOBOI (DYHKIIIT MOJIEKYIIH.
CriBBIIHOIIEHHS MK CKJIAQJOBUMU €HEprii MOJeKyau. BucHoBku 3 HaOIMKEHHS
bopna — Omnenreiimepa Ta ¥WOro HEJOJIKH. AHANI3 KOJUBAJIBLHOTO IHTETpaITy
(mpunuun  ®panka — Konmona). Bubip konuBaiabHOI XBUIBOBOI  (PYHKIIT
(rapmoHiuHMi ocumisTop, GyHKUIsE Mop3e). BUCHOBKM 3 pO3B’S3Ky pPIBHSIHHS
[lIpeninrepa ajs KOJUBAJIBHUX XBUILOBUX (PYHKIIM. MOXKIIHMBI 3MIHU KOJUBAJIBHUX
byHkIid npu 30ymKeHH1 (CekBeHIlli Ta mporpecii). BuzHaueHHs dhopmMu KOHTYpPY
NOTJIMHAHHS JTOBFOXBUJIBLOBOI cMyru. BucHoBku 3 npuniuny ®panka — Kongona.
AHaJti3 CIiHOBOTO 1HTErpaly nepekpuBanus. [IpaBuia Bigoopy nepexoiiB 3a CIiHOM.
AHani3 eleKTPOHHOro iHTerpaity. EJeKTpoHHMII MOMEHT mepexoy Ta Mojspu3alis
cmyru noriauHanHd. [IpaBuna BigOopy mepexofiB 3a CUMETpier0. 3MIHU 30YHKEHHUX



CTaHiB y  dacl. [lInsxu  me3akTWBaIlii  E€JIEKTPOHHOTO  30Y/KCHHS.
bessunpomintoBanibHi  niepexoan. KonmBanbHa —penmakcamis.  MDKMOJEKYJSpHI
nporecu ne3aktuBaiii. Jliarpama $I0jg0HCHKOTO. BHIIPOMIHIOBaJIBHI TMEPEXO/H.
®dnyopecuienmis. Bayrpimas konBepcis. [IpaBmio Crokca. Cxema mpuiamy s
cnoctepekeHHss Quyopecteniii. ®ocopecueniia. [HTepkoMOIHAIINHII TIEepexia.
Cxema mpwtay s crioctepexeHss dochopecuerii. XiMiuH1 MUBSIXA Je3aKTUBAIII].
Posmemienns tumie I 1 11 3a Hopimem. BHyTpimHROMONIEKYISIpHI TIEpEeTpyyBaHHS.
doroizoMepu3aiis. OpOiTanbHa cUMETpis Ta PoToxiMis. EMmipuyHi 3a1€KHOCTI MIXK
CHEKTpOM TOTrJIMHaHHSA Ta OyaoBolo Mojekynu. [lonsarts mpo xpomodop Ta
aykcoxpom. Di3uuHa npupojaa 3adapBieHUX pedoBUH. OCHOBHI Ta JOMOBHIOBAJIbLHI
KOJbOpU. AJUTHUBHE Ta CyOCTpakTUBHE 3MIllyBaHHA KoJbopiB. Cucrema
kinacudikamii nepexoaiB 3a MamaikeHoM. CriekTpu MoriivHaHHs ankaHiB. CriekTpu
NOTJMHAHHS ankeHiB. Xapakrepuctuku C=C xpomodopy. [Ipupoaa ,,rapsuoi”’ cmyru
nornuHanHsA. [lomenoBuit xpomodop. [lpaBuna Byneapna — ®izepa. beHzeHoBwii
xpomodop. MO Oenzeny. TeopeTtuunuii ciektp 6enzeny. CriekTp OEH3eHY B Ta30Biii
da3l Ta B po3uMHHHUKAX pi3HOI mosisipHOCTi (B1y Ta Bay-cMyru). MoHo3aMillieHi
NOX1JIHI O€H3€eHY (3 eIEKTPOHOIOHOPHUMH 3aMiCHUKaMu). [lominuKIiIi4H1 ByTriIeBOIHI.
Hadranen. Cnektpu o— Ta P-HadTHiaMiHIB, TOJApHU3ALis CMYT MOIJIMHAHHA.
[lornuuanusa ¢eniB Ta amnediB. Kimacudikamis cmyr mnorauHanHg 3a Kiapowm.
[TpuHIMnu cneKTpoOTOMETPUYHOTO aHai3y. AHalli3 JBOX- Ta TPUKOMIIOHEHTHHUX
cymimeil. [300ectnyHa Touka. BU3HAUEHHS MOJNOXKEHHS KETO-€HOJBHOI PIBHOBATHM.
CrieKTpH MOTJIMHAHHS KOMIUIEKCIB 3 IEPEHOCOM 3apsiy.

SAnepHuii MarHiTHUNA pe3oHaHc. Miclie S1IepHOTO MarHiTHOTO PEe30HAHCY Cepen
IHIIUX METOMIB JociikeHHs. KiacuuHa Mojzielb Ta peallbHe aTOMHE sJIpo.
KnacuyHuii onuc NoBeAIHKY siipa B MarHiTHoMy noiii. SlaepHa npeuecia. MaruiTHui
pe3onaHc aHcamOmio sjep. CmiBBigHomeHHsT bonbiMana. PemakcariiitHi mpoiiecu B
SAMP, ix 3HaueHHs s crnoctepexkeHHs crnektpa AMP. [CninoBa Temmepartypa.
PiBusinna broxa Ta anami3 ix po3B’s3ky.] @opma JiHIN MOTJIMHAHHS Ta AUCIEPCIi.
Kpusa Jlopenna. [lpunmun noOyaoBu crnektpomerpiB IMP. Cxemu neTexkTyBaHHS
curHaniB SIMP. 3HaueHHs Ta 3a0e3nedYeHHs BUCOKOI CTaOLILHOCTI Ta OJHOPIAHOCTI
Mar”iTHOro mojs. Bucoka po3minpbHa 37aTHICTH cHeKTpomeTpa. HalBakmusimii
XapakTepuCcTHKU crekTpoMeTpiB SAIMP. BukopucranHs HaAmpoBITHUX COJICHOIIB
JUIS CTBOPEHHS HAJCHJILHUX MArHITHUX IOJIB Ta iX 3HaYeHHs B SIMP-criekTpockormii.
CrexkTpoMeTpu 3 pO3ropTKOI MAarHiTHOTO MOJis Ta 4acTOTH. BriuB pi3HUX (akTopiB
Ha IIMPUHY Ta IUIONIy PE30HAHCHUX CUTHamB. SBumie HacuyeHHsa. OOepTaibHI
careniti. Curnan cnany BuibHOI 1HAYKINT (FID). YacoBe Ta yacToTHe 300pakeHHS
curHany JAMP, ix B3aeMo03B’s130k uepe3 neperBopeHHs Dyp’e. 3actocyBanns EOM
JUIsl HAKOMIMYEHHSI Ta neperBopeHHs curHany SIMP. ExcrnepuMeHTanbHi METOIU B
SAMP-cniektpockomnii. Po3unHHuku, eTanoHu. IHTerpyBaHHs cnekTpiB. Bu3HaueHHs
YYTJIUBOCTI Ta PO3AUIbHOI 3JIaTHOCTI crhekTpoMerpa. OIlliHKa SKOCTI OJep>KaHOro
crektpa. Ximiune 3MmimeHHs. [Ipupoma ximiuHoro 3wimieHHs. OAWHUINI BUMIPY
xiMiyHUX 3MimeHb. [Ilkann XiMiyHUX 3MilieHb. MarHiTHa aHi30TpoIs 3B S3KIB Ta
rpyn aromiB. ®opmyna Mak-Konnena. Kinbuesi mn-enekrponni ctpymu. Expa-
HyBaHHs Ta ne3ekpanyBaHHs. Crnektpu SAMP Tta OynoBa monekyn. CrekTpu
npotoHHoro MarditHoro pesonancy (IIMP). Cnexrpu SIMP Ha sapax °F Tta SIP.
Cnextpu SIMP ma saapax pigkicaux isoromi: C, ®N, 0. KsagpynonsHe



po3mMpeHHs cnekTpaibaux JiHiA. CriH-ciiinoBa B3aemois (CCB). Ilpupona CCB.
[Ipsima 1 wenpsima CCB. Koncranta CCB (J). Cnextpu SAMP nepioro mopsaxy.
[Ipasmia CCB mepmioro TmOpSAOKY, pPO3PaxyHOK 1HTEHCHMBHOCTEH JHIA B
MYJBTUIUIETAX 3a Jornomororo TpukyTHuka [lackans ta ,,apabunku”. [IloHATTS Tpo
cnektpu  AMP gpyroro mnopsanky. Buxopucramms EOM s TeopeTHUHHX
po3paxyHkiB crekTtpiB JAMP. ItepariitHe y3rojkeHHS 3 EKCIEPUMEHTAIbHUM
CIIEKTPOM 1 3HAxO/DKeHHS mapameTpiB crnekrpa SMP.] Ilpsma Ta 3BOpoTHA
CIIeKTpasibH1 3a7a4i. JluHaMIYHUN SI€pHUM MarHiTHUN pe3oHaHc. BrumB oOMiHHHX
nporieciB Ha criekTpu SIMP. [IposiB npunIMily HeBu3HaYeHHOCTI. [IpoToHHNI 0OMIH.
3aranpMoBaHe BHyTpilHe oOepranHsa. I[llkana wacy B cnekrpockomii SMP.
[MoaBitinuit pezonanc (aexarutinr). Anepuuit epext OBepxaysepa. IMIynbcHI MeTOIU
CIIpoIIeHHsI Ta peaaryBaHHs crekTpiB JAMP. JIBoBumipHa cnekrpockomis SMP.
BminB XiMmiuHMX peareHTiB Ha cnektpu SAMP. ApomarthyHi pO3YMHHUKU.
Jlantanoinni 3minrytoui peareHty (JI3P). XipanbHi po3unHHUKHU. PiakokpucTamiyHi
po3unHHUKH. CriocoOu oJiep>KaHHs CIIEKTPIB BUCOKOI PO3AUIBHOI 3JaTHOCTI TBEPAUX
3paskiB. OOepTaHHA 3pa3ka miJ MariyHUM KyToMm. [IpuHuunu oaepkaHHs 300paxeHb
13 BukopuctanHsM ssuiia SAMP. AMP-tomorpadia. Bukopucranns AMP s
BUPILIEHHS TEXHOJIOTIYHMX 3a7a4. AHali3 CHPOBUHU, MPOMIXKHUX Ta KIHIEBHX
IPOJYKTIB.

Mac-cnekrpometpis. OcHOBU MeToAy Mac-criekTpomerpii. [IpuHiunosa 00k-
cxema mac-crekrpomerpa. Cucrema HamycKy 3pas3KiB AJisl ra3iB, pIIUH 1 TBEPAUX
pedoBuH. OcoOIUBOCTI BBEJICHHS 3pa3KiB MICIS PO3IIJICHHS CyMillleid Ha ra30BOMY
xpomatorpadi (XpoMaro-mac-CleKTpoMeTpis). XiMidHa Moaudikamis HEIeTKUX
pedoBHH i Ge3mocepeHe BBEACHHS 10 HoHi3amiiiHOi kamepu. Momnisauis atomis Ta
MoJieKyJl. MeToau MoHi3allli: enekTpoHHu# ynap, GoToiloHi3allis, MoJb»0Ba HOHI3allis,
NOJIbOBA JlecopOuisd, XIMIYHAW, TEpMIuHA 10HI3alis, HOHI3alisl MNPUCKOPEHUMU
aTOMaMH, BTOPHUHHO-MOHHA Mac-CleKTpoMeTpis. Tumu HOHIB, 110 YTBOPIOIOTHCS 1
PEECTPYIOTBCSI B Mac-CIEKTPOMETpIi: OJHO3apsAIHI W JABO3aps/IHI, MOJEKYJSPHI,
yIIaMKOBI, METacTaOUIbHI, NeperpynyBajibHi. MeTonu aHaii3y MO3UTUBHUX WOHIB:
MarHiTHUM TIOJIEM, TMO€AHAHHSM €JIEKTPOCTATHYHOIO 1 MArHITHOTO aHali3aTopiB
(Mac-CIIeKTpOMETpU  BHUCOKOi  PO3AUIBLHOT  3AaTHOCTI). YacomposiTHI — Mac-
CIIEKTpOMETpH 1 Mac-pediekTpoHu. Pe3onancHi Mmac-cniektpoMetpu. KBagpynonbHuii
aHamizatop. Meroau peectparii HOHIB 1 3amucy Mac-ciekTpiB. (OCHOBHI
XapaKTEPUCTHKU Mac-CIIEKTpOMETpiB. Bubip mpumiiamy 3amexHO BiJl XapakTepy
pO3B’s3yBaNIbHOI 3amaul. [HTepmperalis Mac-CHeKTpiB. AHai3 Mac-CIeKTpa B
JUISIHIIL MOJIEKYJIIpHOro HoHa. [30TomHI miku. Bu3HaueHHS MOJIEKYJSIpHOT Macu 1
opyrTo-hopmynu pedoBuHH. OCHOBHI Mac-CIEKTPOCKOINYHI MpaBwWia: ,,a30THE”
MPaBUIIO, ,,TAPHOEIEKTPOHHE™ MpaBuiio, npaBuwio CtuBeHcoHa — OJibe, ,,yTPYIHEHUI
PO3pHUB 3B’SI3KIB, 10 MPUMHUKAIOTh 10 HEHACHUYeHUX cucTem”’. OCHOBHI TUIU peaKIlii
pPO3KJIaly OPraHiuyHUX CHOJYK MIJ AI€I0 E€JIEKTPOHHOIO yAapy: MPOCTUH pPO3pUB
3B’SI3KiB 1 MPOIIECH, OB SA3aHi 3 MeperpylyBaHHaM. Ix knacudikaris. 3acTocyBaHHs
MeTacTabUIbHUX MIKIB JJII BU3HAUYCHHS NUIIXIB ¢parMeHTalii. ['amy3i 3acTocyBaHHS
METO/1y Mac-CIEKTPOCKOMIi.

MeTtoau peHTTeHIBCbKOT 1 (POTOENEKTPOHHOI crieKTpockomii. dDi3udHI OCHOBH
METO/IB 1 EKCIIepUMEHTAJbHOI TEeXHIKW. 3arainbHi npuHiunu. [lapameTtpu 1
CTpYKTypa (OTOENEKTPOHHUX CIHeKTpiB. Xim3cyB. CmHiH-OpOiTanbHUN 3B 30K Y



monekynax. KonuBambHa CTpykTypa (OTOENEKTPOHHHX CHEKTPiB. |HTEHCHBHICTH
(bOTOENTEKTPOHHUX MIKIB. Texnika 1 METO/IMKA €KCIIEpUMEHTY.
PentrenogayopeciieHTHI CIEKTPOMETPH.

CrninpHe BUKOpUCTaHHS (i3uyHUX MeTohiB Ta EOM mia Bu3HaueHHs OyIOBH
MosieKyJsl. ['amy3i 3acTocyBaHHS Pi3HHX (DI3UYHUX METOJIB 3 METOI BHU3HAYCHHS
MOJICKYJISIPHOT CTPYKTypHU. JIOBITHUKY, aTiacu CHEKTpiB. BUKOpUCTaHHS MOIEIBHUX
cnonyk. KonmyBanus cTpykTypHOi iHpopmarii. banku naHux, iX 3HA4YeHHS NpU
MalIuHHIA 00poO1i crekTpiB. 3actocyBaHHd EOM st 30epekeHHs Ta MOIIYKY
CIIeKTpasIbHOI 1H(hOpMaIIii.

4.15. OCHOBU XPOMATOI'PA®I]

[Ipenmer, 3aBaaHHs 1 MeToaM XpomaTorpadiuHoro aHamizy. KopoTki icTopuuHi
BIJIOMOCTI CTAHOBJIEHHSI Ta pO3BUTKY Xpomarorpadii. 3HayeHHS Ta poJib
xpoMarorpadii  1as  PO3BUTKY OPUPOAHUYMX HAYK Ta IPOMHUCIOBOCTI.
XpomarorpadiuyHe po3AIJIEHHS PEYOBUH: MPHUHIMI, OCOOJMBOCTI, BIAMIHHOCTI BiJ
IHIIUX METOJIIB PO3JLJIEHHSI pEYOBUH, COPOLiIiHI mporecu B xpomarorpadii. OCHOBHI
NOHATTS Ta TEPMIHOJOrIA B XpomaTtorpadii: Hepyxoma Ta pyxoma ¢aza, HOCIH,
COpOEHT, EJIIOEHT, XpOoMaTorpama, XapaKTepUCTHKU XpomaTtorpamu. BusHaueHHs
xpoMarorpagii. Kmacuuna ta BucokoedekTuBHa xpomartorpadis. IlpuHuumnosa
CXEMa Cy4yacHOro xpomarorpada.

Krnacudikamis xpomarorpadiyHux METOIB: 3a arperaTHUM cTaHoM ¢as3, 3a
MEXaHI3MOM €JIEMEHTApHOTO AakKTy CcopOeHT-copOaT, 3a CImocoOOM BiJHOCHOTO
nepemimieHHs (a3, anapatypHuM ohopMIICHHSIM XpoMaTtorpadii, 3a MPU3HAYCHHSM.
Tunu xpomMarorpadii: MOJIEKYJISIpHA Ta XeMocopOIIiitHa. Texnika
xpoMarorpadiuHoro  aHamidy:  KOJIOHKOBA,  TOHKOIIApoBa  Ta  MarepoBa
xpomatorpadis. CnocoOu po3AiICHHS PEUOBUH: (PPOHTAIBHUM, EIIOCHTHUH,
BUTHUCKYBAJIbHUI. AHAJIITUYHA Ta MpenapaTuBHa XxpoMarorpadis.

OcHOBHI  TOJNIOKEHHS ~ Teopli  xpomartorpadiunoro  aHamizy.  Cuin
MDKMOJIEKYJIIpHOT  B3aeMoAli  (Bau-mep-Baanbca, BoaHeBUHl Ta  JOHOpHO-
akienTopuuii 3B’s30k). CopOuist: ajgcopOiisa, adbcopOiist, po3noAin. AacopOeHT,
aacopOar. JlecopOuis. dizuuni Ta XiMiuHI (aKTOpH, IO BU3HAYAKOTH COPOIIiIO.
[3otepma amcop6bmii, ocHoBHi Tunu (['enpi, Jlenrmropa, @peinanixa, S-momiOHa).
Posmozain monexkyn mixk aBoma (azamu, KOEdIIli€EHT pO3MOALTY. 3aKOH PO3MOILTY
Hepucra. Xpomartorpama, xpomatorpadgidyHuii mik (HOT0 TOJIOKEHHS, BHUCOTA,
IIoIa, MIMPUHA HA HAMIBBUCOTI).  XapakTEPUCTUKHA AaHATITHYHOTO CHUTHAIY:
yTpUMyBaHH 00’€M Ta BHUIPABICHUM YTPUMYBAHMN 00’€M, yac yTpUMYyBaHHS Ta
BUIIPABJICHUN Yac YTPUMYBaHHS, BUIbHUNA 00’€M, BUIBHHM Yac, 1HACKC YTPUMYyBaHHS
KoBaua. SfkicHuit anami3, #oro cnocobu. CnocoOu KITBKICHOTO —aHaJi3Yy:
HOPMYBaHHsI, BHYTPIIIHBOIO CTaHAApPTY, 30BHIMIHBOIO CTaHAApTy (abcomtoTHe
KaJiOpyBaHHs). B3aeM0O3B 130K MIXK TUIIOM 130T€pMH aAcopOIlii (JIiHilHA, BUMYKIIA,
yBITHYTa, S-moniOHa) Ta ¢opMoro xpomaTtorpadiyHoro mika. OCHOBHE pPIBHSHHS
JiHIMHOT 1eanbHOi  XpoMartorpadii. 3B’S30K MiX YTpUMyBaHUM 00 €éMOM Ta
koedirieHToM po3mnoaiay. [TOHSITTS mpo Teopiro eKBIBAJECHTHUX TapiloK. AHajoris
MDK XpoMarorpadgiyHuM TIpoliecoM Ta mpoliecoM pektudikamii. EdexTuBHICTH
xpoMartorpadiuHoi KOJOHKH Ta BIAMOBIAHI apaMeTpH: YUCIO TEOPETUUYHUX TapiJIOK
(N), Bucora (H) exBiBanientHa Teopetruniid Tapiii (BETT). IToHATTS nipo po3aiibHY



3JIaTHICTH Ta CEJIEKTUBHICTh XpOMATOrpa(piuHOT KOJIOHKH.

Ancopbentu Ta Hocli mus xpomatorpadii. JleTekTyBaHHS aHAJIITHYHOTO
curHany. Bumoru npo ancopbenrtiB Ta HociiB. Kiacudikamis aacopOeHTIB 3a
MOJISIPHICTIO, TIOpHUCTICTIO. Haitbinmbm BkuBaHI ancopOEHTH Ta HOCI: aTIOMIHINA
OKCHJI, CHUJIIKareib, aKTUBOBAHE BYTULII, IEOJITH, iX BIACTHBOCTI. AJICOpPOSHTH 3
moaudikoBaHow moBepxHer. HopmansHo-dhaszosi (HD) ta obepreHo-(Dazoni (OD)
agcopoeHTH. MexaHi3M yTpuMyBaHHs MoJiekyl Ha O®-ancopOenTax. JleTekTyBaHHS
aHAJITUYHOTO CUTHAJY B KJIJACHUYHIM Ta BUCOKOC(PEKTUBHINA XpomaTorpadii.

["azoBa xpomarorpadis. [Tpuniun meroay. Bumoru 10 BU3HauyBaHUX PEYOBHH.
["a3zu-Hocii (pyxoma ¢aza), BUMOTH 10 HUX. biok-cxema ra3zoBoro xpomarorpada:
703aTop, XpomarorpadiuHa KOJOHKAa, TEPMOCTaT, JIETEKTOp, CaMOMNUcCelb. TuIu
xpoMatorpaiyHuX KOJIOHOK 3a TMPU3HAYEHHSM, 3a CIOCOOOM 3alOBHEHHS
copbentom. Knacudikariisi AeTeKTOpIB.

["azo-ancopOuiitHa  xpomatorpagis.  DI3UKO-XIMIYHI ~ OCHOBU  METOIY.
Xpomatorpadis 3 nporpaMmyBaHHSIM TEMIIEpaTypu B IPOLIECI PO3ALIECHHS PEYOBHH.
3acTocyBaHHA B SKICHOMY Ta KUIbKICHOMY aHami3l. Buxongsuum 13 mnapamerpiB
YTPUMYBaHHS, 1I€HTU(IKYBaTH BYIJIEBOJAHI B iX cyMill 3rigHo 1HAekciB Kosaua.
Buxoasun 13 mapaMmeTpiB XpoMaTorpamu, 3A1MCHIOBATH SIKICHHMM Ta KUIbKICHUN
aHaJi3 CyMillll OPraHIYHUX PEYOBUH.

["a3o-piqunHa xpomarorpadis. Di3UKO-XIMIUHI OCHOBU METONYy. AJICOpPOCHTH,
HOCIi, pigki HepyxoMi ¢a3m, BUMOTH 10 HUX. CrocoOM HAaHECEHHS HEPYyXOMHX
pinkux a3 Ha TBep Ui HOCIH. 3anmoBHEHHS KOJOHKU. OCOOIUBOCTI KamiIsIpHOI
xpoMarorpadii. 3acTocyBaHHS B IKICHOMY Ta KUTbKICHOMY aHaJIi3i.

Pimnana xpomarorpadis. KoiioHkoBa, KamiisipHa, TOHKOIIIApOBA, MarepoBa
xpoMarorpadisi. KonmoHkoBa HU3BKOTO THCKY, BHCOKOE(PEKTHBHa Xpomarorpadis
(BEPX), pigunna xpomatorpadis Bucokoro Ttucky (PXBT). Ilpunuun merony.
Hepyxowmi Ta pyxomi ¢a3u piauHHOi xpomarorpadii. [Ipsmi Ta o6epueni gazu. Bubip
da3 y pinunHill xpomarorpadii. PigmaHO-po3noainsHa Xxpomartorpadis. Oonmacti
Bukopuctanis BEPX. Ilepearm Tta wHemomiku Merogy BEPX. OcobnuBocti
kanuisgspaoi BEPX.

['enb-xpomarorpadis. Ilpunmun Tta ¢izuko-xiMiyHl ocHOBUM Metony. Hocii,
HEepyxoMma Ta pyxoma (a3, BUMOTU JI0 HUX. 3aCTOCYBaHHS B XIMIYHOMY aHami3l.
[TonsiTTs po adinHy XpomaTtorpadiro.

[Mnanapra (mmomuuHa) Xpomartorpadis. [IpuHIMI pPO3AIICHHS pPEUOBUH Yy
IoOMMHHIA Xpomartorpadii. TexHika TpoBeneHHS aHamizy. Xpomarorpadiduna
kamepa. CriocoOM OTpUMaHHsS XpomaTorpaMm: BHCXIJHA, HUCXIJHA Ta pajiaabHa
xpomarorpamu. OnmHOMIpHa Ta JBOMIpHAa XpoMarorpaMu. SKiCHI Ta KUIBKICHI
XapaKTEePUCTUKW TuTaHapHoi xpomatorpadii. JliHis crapty, 1wisMa (30Ha)
BU3HAYYBAHOI PEYOBUHHU, (PPOHT PO3UMHHMKA. SKICHMH Ta KUIBKICHUW aHai3.
®dakTop yrpumyBaHHsS (KoedilieHT pyxomocTi) Ry MeTonu KiJIbKICHOTO aHami3y.
Crioco6u BUMIpIOBaHHS IO TUISIMHU.

TonkomapoBa  xpomartorpadis  (TIHIX).  Anaparypue  3abe3neuyeHHS
TOHKOIIIAPOBOi Xpomarorpadii. AJICOpOCHTH Ta €JIIOCHTH B TOHKOIIAPOBIM
xpomartorpadii, BuMorun A0 HUX. [IposBHUKH B Meroxi TIHIX. O6nacti
BUKOpUCTaHHA MeToAy. [lepeBaru Ta HeIOMIKKU METOY.

[TanepoBa xpomarorpadisa. XpomartorpadiuHoro mnamip, kiacudikamis 3a



mipHICTIO. TexHika OTpUMaHHSA XpomaTorpaM Ha mamepi. MexaHi3MHu pO3AlICHHS
pedoBrH Ha mamepi. PosmominbHa xpomarorpadis. Bubip emtoenty. I[lameposa
ocanoBa xpomarorpadis. [lepeBaru ta Hemoiku manepoBoi xpomarorpadii. O6iacts
3aCTOCYBaHHS B SIKICHOMY Ta KUTbKICHOMY aHai3l.

HMonoo6MiHHa Xpomatorpadis. Monruit o6Min. HMonitn (HoHOOOMiHHMKH), iX
xnacudikanis. FoHorenna rpyma, pyxomuii iion. Heoprasiuni Ta oprasiuHi foHiTH.
Kartionitu, anionitu, amdomita. Kuciaorni Ta ocHOBHI #HoHITH. MoOHO- Ta
nomidyHKIIOHAIBHI HOHITH. €MHICTh HOHITIB. HaOyxanus HoHniTiB. Bumoru 0
HoniTiB. MoaudikoBaHi curikareiai. OpraHiydi HOHOOOMIHHI CMOJIM, OCHOBHI THIIH.
CenexkTUBHICTh, HOHITIB. Amnaparypa WOHHOI Xpomartorpadii. Bukopucranus
HoHOOOMIHHOT XpoMartorpadii B aHai31.

Nonna xpomarorpadis. Ilpunmun weromdy. BimminmicTs Big kmacuunoi
10H0OOMiHHO1 XpoMartorpadii.

OcagoBa xpomarorpadis. Di3UKO-XIMIYHI OCHOBM MeTOoay. DakTopH, w010
BIUTMBAIOTH HAa (OPMYyBaHHS 0CaJOBUX XpoMmaTtorpaM. Po3ranryBaHHS 30H B 0CaJJOBHX
xpoMarorpamax. TexHika aHadi3y: OCajoBl XpOMATOrpaMH B KOJIOHLI, Ha Marepi.
3acTocyBaHHA 0CaJ0BOi XpoMarorpadii B IKICHOMY Ta KIJIbKICHOMY aHaJi3l.

AcopOLIHO-KOMITJIEKOYTBOPIOBabHA  XpoMmaTtorpadis. D13UKO0-XIMIYHI
OCHOBH MeToNly. AicopOeHTH Ta pyxoMi ¢a3u, ix BuOip. MoaudikoBaHi aicopOeHTH.
PosramryBanHs 30H Ha xpomarorpami. ONTUMalibHI YMOBHU MOTJIMHAHHS MOHIB Ta
MOBHOTH X po3/iJieHHA. TexHika aHajizy. 3acCTOCyBaHHS B XIMIYHOMY aHaJi31.

4.16. OCHOBHU XIMIYHOI BE3IEKA

XimiuHa Oe3mneka — KUTTEBHM UK XIMIgHOT poaykilii. TokcukaHnTu. 3araipHa
XapaKTEePUCTHKA, BIACTHBOCTI, Kiacudikamis. [loHATTS mnpo XiMiuHy Oe3MeKy,
HeOe3MeyH1 XiMiYH1 pedyoBUHU. ETanu cTaHoBiIeHHS Po0JieM XIMIYHOI Oe3MeKHu.

3arajibHa ~ XapaKTEpUCTHKA  TOKCUKAHTIB.  TokcuuHicth.  [lokazHuku
TOKCUYHOCTI: rpaHuyHo gonyctuma koHueHntpauis (I'IK), noboa momyctuma nosa
(), moporosa g03a, TOKCMYHO HECMEpPTEJIbHA 1034, TOKCUYHO CMEpTEebHA 1034,
Jso. Kymymsiisa, xoedimient xkymynsmii. CencuOutizanis. IlepcUCTEHTHICTS.
TonepanTHicTh. Knacu@ikamis TOKCHHIB: 3a CTyNEHEM TOKCHUYHOCTI (HaJI3BUYAITHO
TOKCUYHI, BUCOKOTOKCUYHI, TOMIPHO TOKCHYHI, MaJl0 TOKCHUYHI); 3a MOXOJKEHHSIM
(MpUPOHOTO TOXOHKEHHS: O10JIOTIYHOTO TOXOJKEHHSI, HEOpPTraHIYHl CIOJYKH,
OpraHiyHl CHOJYKH HEOI0JOTIYHOTO TOXOJ/DKEHHS;, CHHTETUYHI TOKCHKAHTH); 3a
OPUHIUIIOM [ii (HEeKpo-, reMo-, HeWpo-, Mio-, HePPOHO-, KapHio-, TeMOIITHYHI
TOKCHHHU); 32 CIIOCOOOM BHKOPWCTAHHS JIOAWHOIO (IHTPEMIEHTH XIMIYHOTO CHHTE3Y
Ta CICMiaIbHUX BHUIIB BHPOOHHWIITB; TCECTUIIMIM, JIKH Ta KOCMETHKA; XapyoBi
n00aBKW; TAaIWBO Ta OJil; PO3YMHHHWKH, OAapBHHKH, KJjei; MOOIUHI MPOIYKTH
XIMIYHOTO CHHTE3y, AOMIIIKM Ta BIIXOJM); 332 YMOBAMH BIUIMBY (3a0pyAHUKU
HABKOJIMITHBOTO CEPEIOBUINA; BUPOOHWUYI TOKCHUKAHTH; MOOYTOBI TOKCHKAHTH;
IIKIJJIMBI  3BUYKHM; OOMOBI OTpyHHI pPEUYOBMHM Ta PEYOBHMHM aBAPIHHOIO

MTOXOJIYKEHHS ).
Kanneporenn. 3arajibHa  XapakTEepUCTHKA, BIACTUBOCTI, Kiacu(ikaris.
Kanneporenn:  eMOpIOTOKCHHHM,  HEWPOTOKCHMHHW,  TEPaTOT€HH,  MyTareHu.

Kanneporenes. Kiacudikaiiis XiMiYHUX PEUYOBUH 3 TOYKH 30pYy iX KAHIIEPOTE€HHOCTI
JUIS MIOJUHU (MDKHApOAHA areHIlisl BuBYeHHs paky — MABP): rpyna 1 — peuoBunH



0e3yMOBH1 KaHIEPOr'€HU; Tpyna 2 — PEYOBHUHH, 110 € MOKJIMBUMH KaHIIEPOT€HAMU 3
outbmr BucOkMM (2A) abo Oinpmr Hu3bkuM (2B) cTymeHem mdoBeneHHS ix
KaHLIEPOTeHHOI [Iii; Tpyma 3 — pPEeuoBUHH, IO HE MOXYThb OyTH Kiacu(iKOBaHI 3
TOYKH 30py IiX KaHueporeHHocTi. Kacudikamiss XiMIYHUX KaHILIEPOTEHIB 3a
MOXOKCHHSAM (MPUPOHOTO, aHTpomoreHHoro). Krnacudikariis KaHIEpOTEHIB 3a
XIMIYHOIO CTPYKTYPOIO: MOJIIUKIIYHI apoMatuyHi ByraeBojHi (ITAB); apomaTuuni
a30CIOJIYKH; apOMaTUYH1 aMiHOCIIOJIYKH; HITPO30CIOIYKH Ta HITPOAMIHU; METaJU Ta
HEOPTaHivH1 COJII.

CyuacHi niaxoau a0 kiacudikaiiii HeOe3neKk Ta MApKYBaHHS XIMIYHUX PEUYOBHH.
MixHapoH1 cTaHaapTy kiacudikaliii HeOe3eK Ta MapKyBaHHS XIMIYHUX PEUOBHH:
["apmoHi3oBaHa crcTeMa Kiacugikarlii Ta MapKyBaHHs XiMiunux pedouH — Globally
harmonized system for classification and labeling of hazardous chemicals (GHS).
[Tacriopt Oe3nexku XIMIYHOI pedyoBMHU. MapkyBaHHs. 3HaK Oe3neku (MKTorpama).
Curnanbae cioBo. KopoTka xapakTepucTuka HeOe3neku. 3axoau Oesmneku. Ppaszu
pusuky: H- ta P-dpasu. Myrarennicts. Kanneporensicts. BuOyxoBa, 3aiiMucTa,
BOTHEHEOE3MevHa, i7jKka peYOBHHA, OKUCHUK.

3aranpHa  XapaKTepUCTUKAa HEOpPraHiyHMX  TOKCUKaHTIB.  Kiacudikaris
€JIEMEHTIB: MaKpOEJIEMEHTH, MIKPOEJIEMEHTH, YJIbTpaMIKpoeleMeHTH. MertaniyHi
€JIEMEHTH TOKCUKAaHTH. HemeranmiuHi €IeMEeHTH TOKCHUKaHTU. A30ecTH. 3arajibHa
xapaktepuctuka. Ampidon-azdoecty (aKTUHOJIT, AHTOQIIIT, TPEMOIIT, aMO3MT,
KpokuaodiT). XpuzoTui-azoect. IlpomucnoBa knacudikamis. 3HAXOKCHHS B
npupoai. BupoOuHunTBo Ta BuKOpucTaHHs. @DizionoriuHa gisi. TOKCHYHICTS.
MexaHi3M TOKCHYHOTO BIUTUBY. MiXKHapOJHE Ta HalllOHAJIbHE 3aKOHOJABCTBO III0JI0
MOBO/KEHHS Ta TOMNEPEKEHHS HEraTUBHOTO BIUTMBY a3z0ecTiB. Mertanmu: KaaMiid,
CBUHEIIb, PTYTh. 3arainbHi (i3MYHI Ta XIMIYHI BIACTUBOCTI. 3aCTOCYBaHHI.
diziosoriyHa Jig mpocTuxX pedoBuH, crnonayk Kammiro, [TmomOymy, Mepkypito.
['octpa TOKCHMYHICTh. XpPOHIYHA TOKCHYHICTh. [Iri€HIYHI HOpMAaTHBH. MexaHi3Mm
TOKCUYHOTO BIUIMBY. [TpoOiemMu oTpyeHHs KaaMieM, CBUHIIEM, PTYTTIO B YKpaiHi Ta
cBiti. Hemeramu. Apcen. @ocdop. 3aranbHi (Pi3MYHI Ta XIMIYHI BJIACTHBOCTI.
3actocyBanHda. @izionoriyHa [id. ['ocTpa TOKCHYHICTh. XpOHIYHA TOKCHYHICTD.
['irieHiuHi HopMaTuBH. MexaHi3M TOKCHUYHOIO BIUIMBY. I[IpoOiemu oTpyeHHs
apCeHOM Ta HOro CrojykaMu B YKpaiHi Ta CBITI.

Opraniuni Tokcukantu. llectummmu. 3aranpbHa XapaKTEPUCTHKA. XiMIYHA
knacudikamis nmectunuaiB (pocdopoopraniuni CHOTYKH, XJIOPOPTaHIYHI CHOJIYKH,
MOXIiJIHI KapOamiHOBOi, TiO- Ta JUTIOKApOAMIHOBOI KHCIIOT, MEPKypIMOpTaHiuHi,
KyIIPYMOBMICHIi, I[ilaHO- Ta POJAHOBMICHI, ()IyOpPOBMICHI TECTUIUIN, KapOOHOBI
KHCJIOTH Ta iX TMOXIiJHi, MOXiJHI CEYOBUHU Ta TyaHIIUHY, HITPO- Ta XJIOPOIMOXIiIHI
dbeHouy, ByraeBOAHI, alIbJETIAN Ta X MOX1/IHI, TETEPOIMKIIIYHI CIIOTyKH). biomoriuna
kiacudikamis NeCTUUUAIB (aNbriUUId, AaHTUCENTHKH, apOoopuuuan, adimua,
OakTepulMau, TepOIMUAN, 300LMAM, I1HCEKTULMIU, JUMAlUIA, HEMaTOIUIH,
GyHTIUAA, PETYISITOPU POCTY POCIUH — POTApAAHTH, AedONIaHTH, JECUKAHTH,
pEIeIIeHTH, aTpaKkTaHTH, CTaTeBl cTepuimizaTopd, aHThdiauaTh). [irieHidyxa
kiaacudikaiisg (32 TOKCHYHICTIO MPU BBEIACHHI Y ILIYHOK, IPH MOTPAIUISHHI yepe3
HIKIPY, 3a CTyINEHEeM JIETKOCTI, CTiHKicTio). Dopmu 3acTOCyBaHHS IECTHIIMIIB
(mopomIKu, TpaHyldu, MIKPOKAICYJW, PO3UMHH Y BOJII 1 OPraHIYHUX PO3YMHHUKAX,
KOHIIEHTpATH €MYJIbCiH, BOJHI CyCcHeH3li, mactu, aepo3odi, pymirantu). HempunatHi



MECTULIU/IN. Heb6e3meuni MEeCTULIU/IN. 3abopoHeHi NECTULININ. 2,4-
JuxnopdenokcuonroBa kucioTa. Ilectummani mpenmapatu Ha ocHOBI 2,4-J1, iX
BUPOOHUIITBO, 3acTocyBaHHs. AreHT «Opamx». IIpoOGremu, moB’s3aHi 3
BUKOPHUCTAHHAM MECTUIMIHUX MpenapariB Ha OCHOBI 2,4-/1.

Criiiki opraniyHi 3a0pyAHHKHU. 3arajibHa XapaKTePUCTHKA CTIHKHUX OpPraHivHUX
3a0pyanukiB (CO3). BmactuBocti CO3. Knacudikamis CO3. Ilectunuau rpymnu
CO3. 3aranpHa XapakTepucTHKa. BiacTHBOCTI: BUCOKOTOKCHYHICTb, XIMIYHA
CTIMKICTh;, OloakymyJismis, mirpamis. Ilpencrasuuku: JIJIT, miensapuH, aabIapuH,
SHJPUH, TEeNTaxJjop, MIpeKc, TokcadeH, XJIOpJaH, XJOPIAEKOH, reKcaxJopoOeH3EeH,
JTiHAaH, anb(a-TeKCaxJIOPOLUUKIOreKCaH, 0eTa-rekcaxJopOIMKIOTeKCaH.
XapakTepucTrKa: Ha3BU, CHHOHIMH, peecTpalliiHi HoOMepH, ()i310J0TIYHUNA BIUIMB.
JAT. Ictopis BigkputTts Ta 3actocyBaHHs. Pons JJT y OGopoTtsbi 3 Maispiero.
BukiroueHHsl 31 CHHCKY O3BOJICHUX A0 BUKOPUCTAHHS TECTULUIHUX IMpErapartis.
byznoBa, BmactuBocTi, criocoOu AoOyBaHHA. MIKHapOJIHI Ha3BU Ta TOPTrOBI MAapKH.
Ximiyni ananoru Ta metadomita IJIT (Metokcuxnop, neptan, JJ1/1). BractuocTi sik
IpeICTaBHUKA CTIMKUX OPraHivyHUX 3a0pyAHUKIB. TOKCHKOJIOri4HI XapaKTePUCTUKU.
CumnrTomu rocTpoi 1HTOKcuKamii. KiliHIYHA KapTMHA XPOHIYHOTO OTPYEHHS.
['irieniyni HopmaTuBH. MexaHi3m aii. MixkHapoaHI JAOKYMEHTH Mpo 3a00pOHY
Bukopuctanusa. IIpoonemu AT B VYkpaini. IlomixnopoBani Oideninu. 3aranbHa
xapaktepuctuka. Knacudikamis. CrpyktypHe pizHOMaHITTA. Di3UKO-XIMIYHI
BiacTuBocTi. Mirpaiis [1Xb y HaBkommmHaboMy cepenoBuil. [Imsaxu HaIX0KEHHS
y kuBi opranizmMu. Dizionoriyna mgis. Tokcuunictb. KoedillieHT TOKCHYHOCTI.
Jlxepena 3abpynuenns. Hopmatusne perymoBanns. Busnauenns [1Xb. IIpo6nema,
MOB’si3aHa 3 TMOdiXJopoBaHuMu OideHinamu B YkpaiHi. Jliokcunu. 3arajibHa
xapakrepuctuka. Krnacudikarmis. CrpykrypHe pizHOMaHITTA. DizuyHi, XiMiuHI
BIAcTUBOCTI.  [{upkyunsiiss  JIOKCMHOMOMIOHMX  CHOJYK Yy  HABKOJUIIHBOMY
CEpEeZIOBUIIl Ta HAAXOJKEHHS y >KUBI opraHizmMu. dizionoriyHa Jis. TOKCUYHICTB.
Koedimient Tokcuunocti. [[xepena yrBopeHHs. HopmartuBHE perynroBaHHs.
Buznauenns JII1C. 3uemkomkenns JAIIC. [Ipo6iema giokcuHiB B YKpaiHi.

[Tomuukmaiyai apomatuuHi ByraeBoAH1. [TomiukiiyHl apoMaTH4HI BYTJIEBOHI
(ITAB). 3aranpHa xapakrepuctuka. [IpencraBuuku. benzomipenu. ®i3uKo-XiMIYHI
BiIacTuBOCTI. JI)Kepena HaaXOHKEHHS B HABKOJMIIHE CEPEOBHINE Ta OpraHi3M
moaunu. dizionoriyaa mis. 'octpa TOkCHYHICTh. XpOHIYHA TOKCHYHICTh. MexaHi3M
TOKCUYHOTO BIUTMBY. Metoau BuszHaueHHs. HopmatuBHe perymioBanns. [Ipobiema
[TAB B YxkpaiHi.

XapyoBi A00aBku. 3arajnbHa XapakTEepPUCTHKA. MDKHApOJIHE MapKyBaHHS.
['pynu  xapuoBux 100aBOK: peryiasiTopu CMaky 1 apomary (IIiJICOJOKyBadi,
apoMaTu3aTopu, CMakoBl J00aBKH); PETyJIsATOpPU KOHCHUCTEHINi (3TymryBadi,
reJieyTBOPIOBayl, €eMyJIbraTopH, pO3piKyBayl); MOMIMNIIYBayl 30BHIIIHBOTO BUTJISAY
(OapBHUKM, BIAOUTIOBAYl); pEryJsaTOpH TepMiHYy 30epiraHHs (KOHCEpBAHTH,
AHTUOKCUIAHTH); OKpeMa Ipyla, 10 HE Ma€ CHUIBHUX XapaKTEepUCTHUK (XapyoBi
BOJIOKHA; TIJa3ypyloul areHt; J00aBKW, 110 MEPElIKOIKAIOTh 3JIeKYBaHHIO).
MixHapoJHI HOPMATUBHO-TIPABOBI JTIOKYMEHTH IWIOJ0 BUKOPHUCTAHHS XapyOBUX
no06aBok. 3a0opoHeHi no6aBku. KanueporenHi xap4oni no6aBku. diziosorivyHa mis.
MexaHi3M TOKCHYHOTO BILTUBY. [Ipobiiema xapuoBux 100aBOK B YKpaiHi.

Kocmernuni Ta wMwuitHi 3acobu. 3aranpHa xapakTepucTthka. Kiacudikarris.



[TpencraBuuku. Pi3uK0-XiMiuHI BIACTUBOCTI. J[>)kepena HaIXOIKEHHs B HABKOJIUIITHE
cepeoBHIlLe Ta opranizm moauHu. dizionoriuna ais. ['octpa TOKCHYHICTh. XPpOHIUHA
TOKCHUYHICTh. MeXaHi3M TOKCHMYHOTO BIUIMBY. Metoau BusHadeHHs. HopmartuBhe
perymtoBanHs. [I[pobieMa KOCMETHYHUX Ta MHMHUX 3aC001B B YKpaiHi.

Ximiuaa Oesmeka B CBITI Ta B YkpaiHi. CTOKroinbMchbka KOHBEHIIIS.
Crokronpmchka koHBeHmis. [lpuitnsarts. HaOpanus uwunHOCTi. Patudikamis Ta
HaOpaHHs YMHHOCTI B YKpaini. Ctoponu. [TonpaBku, mpoTOKOIU. 3acTepexKeHHs s
VYkpainu. XapakTepucThka KOHBEHIII: MeTa, 3aBaaHHs, cdepa mii. Ctpykrypa: 30
crarte Ta 6 mojatkiB. ImruiemenTaniss B Ykpaini. Opranm, 1o Ail0Th B paMKax
MDKHApOJHOTO IPAaBOBOr0 akTy: KOH(EpEeHIis CTOpiH, CeKperapiar, KOMITET 3
PO3TIIsAY CTIHKMX OpraHiuyHUX 3a0pyaHuKiB. PorTepnamMchka koHBeHIls. [IpuifHATTS.
HaGpanns uumnHOCTI. Patudikaiiss Ta HaOpaHHs 4YuWHHOCTI B YkpaiHi. CTOpOHH.
[TonpaBku, mpoTOKOJIU. 3acTepexeHHs s YKpaiHu. XapaKTepUCTHKa KOHBEHI:
MeTa, 3aBlaHHs, chepa aii. ImmiemenTais B Ykpaini. Ctpykrypa: 30 crarreit ta 5
nonatkiB. Opranu, IO [JiI0OTh B paMKax MIDKHAPOJAHOTO IPAaBOBOIO  akKTy:
KOH(epeH1Is CTOPIH, CEeKpeTaplaT, KOMITET 3 pO3IJIsSAYy XIMIYHUX PEYOBHUH. 3arajbHa
xapakrepuctrka Jonatky III mpo XiMIYHI pE4YOBHMHM, IO NOMNAAAOTh MIJ IO
nonepeaHboi o0rpyHToBaHo1 3roau. baszenbcbka kouBeHiis. [puiinstrsa. Habpanus
yuHHOCTI. Patugikanis ta HaOpaHHs uyumHHOCTI B YkpaiHi. Croponu. IlompaBku,
IPOTOKONHU. 3acTepeXeHHsI Uil YKpaiHU. XapakTepucTUKa KOHBEHII: MeTa,
3aBaaHHs, cepa aii. Immmementaris B Ykpaini. Opranu, mo IIIOTh Y paMKax
MDKHApOJIHOTO MpaBoBoro akrty. CrpaTeriyHuii miaXig A0 MDKHApOIHOTO
perymoBanHsi XiMiuHUMH pedoBuHamu (CIIMPXP). Tlpuitnsarrsa. HaOpanns
yuHHOCTI. Ctoponu. llompaBku, MpoToKoin. XapakTEpUCTUKA: METa, 3aBJaHHS,
OpUHIMON 1 Tiaxoau, cdepa BIUMBY. [7no0anbHui minaH Jid. €Bponeichke
sakoHogaBctBo REACH (Registration, Evaluation, Authorisation, Chemicals).
[Tpuitnsatrss.  HaOpannsa  uyumnHOCTI.  Croponu.  IlompaBkM,  IPOTOKOJIH.
XapakTepucTrKa: MeTa, 3aBJIaHHs, MPUHIIMIH 1 MAXoau, cdepa BruuBy. Opranu, 1o
JII0Th B paMKax MDKHApOJHOTO MPAaBOBOIO akTy: €Bpomneichbka XIMIYHA areHuis.
IlepcnextuBu st YKpainu. MiKHApOJHI CTaHAAPTH 3 MapKyBaHHS HeEOE3MEYHHMX
pedoBuH. KoHuenuist XiMiyHoi 0e3nexku B Ykpaini. [Tpuitnarrsa. HaGpanHs yuHHOCTI.
XapakTepucTruka: MeTa, 3aBJIaHHs, CIIOCOOM MIIBUIICHHS PIBHS XIMIYHOI O€3MEKH,
OUlKyBaHI pe3yJbTaTH.

4.17. XIMISA HABKOJIMIIHbOTI'O CEPEJOBHUIIA

Cximan 1 OynoBa HaBKOJUIIHBOTO cepenoBuia. OCHOBHI YSBJICHHS TIPO
HaBKOJIMIITHE cepenouine. [Ipenmer 1 3aBnanHs Ximii HABKOJUIITHBOTO CEPEOBHIIIA.
OcCHOBHI XIMIKO-€KOJIOT14HI MOHATTS: Oiocdepa, Hoocdepa, AMHAMIYHA pIBHOBAra B
6iocdepi, ctaH 3710poB's Oiochepu, «HIATPUMYIOUUNA PO3BUTOK», «IIOPIT 0OYpPEHHS
0iocepu»; OIOXIMIYHMI KOJOOOIr pedyoBUH; 3a0pynHEHHsS (I3UYHE, XIMIYHE,
OloJioriuHe, JKepena 3a0pydHEHHs; 3a0pyAHIOBaul, iX Kiacu@ikalis, 3arajibHa
XapaKTepUCTHKa Ta BIUIMB HAa  HABKOJMWIIHE  CEPENOBHUINE, TOKCHYHICTD,
XapaKTePUCTHKN TOKCHYHOCTI, TPAHUYHO JOMYCTUMI KOHIIEHTpAIlii; OYHWIICHHS,
MeToau (PI3UKO-XIMIYHOTO OYMIICHHS; MOHITOPUHI HAaBKOJHUIIHBOTO CEPEIOBHIIIA,
HAYKOBi1 OCHOBH Ta Cy4acHa KOHIICTIIIisI MOHITOPUHTY HaBKOJIUIITHHOTO CEPEIOBUIIIA.

Atmocdepa. bynoBa 1 ckinan atmocdepu. EnemeHTapHuil 1 MOJEKYISpHUN



CKJIJ] TIOBITpPsI, MOTO €BOJIOMIs. BB JMOAMHN Ha KUTBKICHUN Ta SIKICHHMM CKJIaj
atMocdepu. XimiuHi peakiii B arMmocdepi Ta ii 3axumcHi BractuBocTi. OCHOBHI
JpKepena 3a0pyAHEHHs aTMoc(epu: TPOMUCIOBI, TPAHCHOPTHI, EHEPreTUYHI.
PeuoBunu-3abpyauioBaui: oxcuau Kap6ony, Hitporeny, Cymnbsdypy, ¢peonu,
NEPOKCHUALIETIIIHITPATH Ta 1HIII OpraHiuyHi cnoiyku. [IpoGieMa KHUCIOTHUX JOIIIB.
Tpancrpannyauii mepeHoC HEOE3MEUYHUX BHUKHUIIB. AHTPOMNOTeHHE 3a0pyaHEHHS
NOBITPS MNWJIOM — «cMor». CMITTecnanioBaHHs SK  (GakTop J0JAaTKOBOIO
3a0pyIHEHHsI, @ HE BUPIIICHHS ITpo0jieMu yTuiizaiii cMiTTs. «[lapHukoBuii epexr —
OPUYMHUA Ta NUISAXU yCyHEHHs. «O30HOBA Jlipa» — NPUYUHU Ta NUISAXU YCYHEHHS.
Kiorcpka wmixkHapoaHa koHdepeHiis. CydacHi METOAW OYMINCHHS BHUKHIIB B
atMocepy: OCa/pKEHHS IMIJIy Ta aepo30JiB, PIIMHHE MPOMHUBAHHS, (IILTPYBaHHS,
abcopO11is, TepMiyHE Ta KaTalTHYHE crnaigtoBaHHA. KoHBEpTOpH TOKCHUKAHTIB Y
BUXJIOITHUX Tra3ax aBTOMOOLTIB. TeXHOreHe3 sIK TOJOBHUM YUHHUX T€OXIMIYHOIO
dbopmyBaHHs atMochepu. MeToau aHamizy MoBiTpsl.

I'impocdepa. bynoBa riapocdepu. XiMIUHUKA CKJIaa BOAH. AHOMAJIbHI
BIAacTUBOCTI Boau. ['iaponoriuamii numkin. Knacudikamis npupogHux BoOJ Ta iX
xiMIyHU# ckinaja. OCHOBHI mpoluecH (OpMYBaHHS XIMIYHOTO CKIIay IPUPOIHUX BOJ.
KucnotHo-ocHoBHa piBHOBara mNpPUPOAHUX BOA. JIy)KHICTh TPUPOJHUX BOJI.
KapOonatna 6ydepHa cucrtema. [Iporiecu 3auncisiHHs MOBEPXHEBUX BOJIONM. Bruius
pH Ha nporiecu po34rHEHHS CHOJMYK BaKKMX METAJIB 1 CIIONYK alfOMiHII0. XiMIYHE
3a0pynHeHHs npupoaHux Boa. Knacudikariis 3a0pyaHeHs TpUpoHUX Bo. Jkeperna
3a0pynHeHb CBITOBOTO OKeaHy Ta pPEYOBMHHU 3a0pyaHIoBadi: HadTOMPOAYKTH,
CMITTSA, paJioakTUBHI Ta XimiuHi Bigxonu, [TAP, ¢penomu. Ilponecu camoounineHHs
BOJIOMM, OlocemMMeHTallisi 3a0pyIHIOI0YNX pedoBUH. [ToBepXHEB1 BOJU SIK OCHOBHI
MOCTavYaJbHUKN TUTHOT Bomu. [[xepena ix 3a0pynuenHsa. I[IpoGrema KiTbKOCTI Ta
SKOCT1 MUTHOI Boau. BonmoaediunTHi perionu. BupoOHUIITBA 3aMKHYTOTO LIUKITY SIK
IUIAX BHUPIIIEHHS €KOHOMIYHOI Ta €KOJIOTIYHOI mpobsieM. Meroau aHaiizy MHUTHOI
BOJIM.

Jlitocdepa. bygosa mitocdepu 1 CTpyKTypa 3eMHOI KOpH. ['pyHT K reoximiude
cepefoBUIlle. YTBOpPEHHs TpyHTy. EnemeHTHuMii Ta (a3oBuUM CKIIaJ TPYHTIB:
OpraHiyHl Ta HeopraHiyHi pe4dyoBUHU. Di3UKO-XIMIYHI BIACTHUBOCTI T'PYHTIB.
JIy’)HICTb Ta KHUCIOTHICTh TpYyHTIB. KucnoTtHo-ocHoBHa Oy(epHICTh TPYHTIB Ta
OKHCHO-BIJTHOBHI TIPOIIECH B TpyHTaXx. prHTOBI/Iﬁ PO3YMH, aKTHUBHICTh HOHIB COJICH.
KarionHuii 0OMiH Ta CEJEKTHUBHICTh KAaTIOHHOTO OOMiHY. XiMiuHa Jerpajariis
TPYHTIB: TIOBITpSHA €poO3is, BOJHA €po3is, 301MHEHHS MIOTEHaMH 1 ryMycoMm,
3aconeHHs. [IpobieMa po30prOBAaHHOCTI TPYHTIB. XiMiuHE 3a0pyJAHEHHS TPYHTIB.
Oco6nuBOCTI TIOMMpPEHHs, TpaHchopmarlii 1 HaKONMMYEHHS 3a0pyAHIOIOUNX PEUOBUH
B HaBKOJMIIHBOMY  cepenoBuIlli. llepeHeceHHs pEeYoBMH MK  PI3HUMHU
CepeloBUILIAMU: TPYHT — BOJA, MOBITPsA — rpyHT. OCHOBHI JKeperna 3a0pyaHEHHS
TPYHTIB: TPOMHCIIOBI BIJBAJIM, CMITTE3BAJIMING, CIJIChKE TOCIOAAPCTBO TOIIIO.
PeuoBuHu-3a0pyIHIOBaYi: MiHEpajbHI 100pHUBa, Ba)KKI METalH, NMpenapaTu 3axXUcTy
pOCIMH — TOKCHUYHI OpraHiuHi CHOJAyKd. Mertoau aHamizy TpyHTiB. [lnsaxu
B1IHOBJICHHS TPYHTIB.

['1o6GanpHI €KOJIOTIYHI MPOOJIEMH CYy4acHOCTI! Ta BIUIMB JISJIBHOCTI JIFOAWMHU Ha
noBkiusl. OcHOBHI 3a0pyaHtoBaul Oiocpepu Ta €KoJIOriYHA HECHPOMOXKHICTh
TEXHOJIOTIYHUX TporieciB. [IpobmemMn 4ucToi BOIM, YHCTOTO TMOBITPS, AETpajarlis



TPYHTIB, YTHII3allisi CMITTS sIK Tjo0anbHi mpoOiemu cydacHOCTi. [loHSATTS mpo
MPUPOIHI PECypcH Ta mMpoOiieMn HecTadi CUPOBHHHM. MalOBIIXOIHI Ta O€3BIIXOTHI
TEXHOJOT] SIK IUIAXU PO3B’A3aHHS CHPOBHUHHOI Ta €KOJIOT1YHOI mpoOseM. 3HaueHHs
Ximil Ta XIMIYHOI TIPOMUCIIOBOCTI y PO3BUTKY €KOHOMiKH. Micie Ximii y BUpilIeH1
EKOJIOTTYHUX MPOOIIEM.

Exosnorist Ta enepretrka. OCHOBHI JpKepena eHeprii: COHsYHA, siiepHa, CHepris
BOJIY, IMaJIUBHA, €Hepris BITPY ToIIO. [IOHATTS mpo TpaauliiHi Ta aJbTEpPHATHUBHI
JoKepena eHeprii. BigHOBIIOBaNIbHI Ta HEBITHOBIIOBAJILHI JKepena eHeprii. AnepHa
CHepreTukKa, il mepeBard Ta MpoOJIEeMU BOPOBAHKEHHS (yTWII3allis BiIXO/IIB,
HEraTUBHUHN BIUIMB pajiarii). [laiuBHa eHepreTwka, ii mepeBarm Ta MPOOJIEMH
BUKOpPUCTaHHA (OOMEXEHICTb pecypciB Ta 3a0pyJHEHHS  HaBKOJHUIIHBOIO
3aCTOCYBaHHs (COHSYHI OaTapei, BITPUIIbHUKH, €HEPTis MPUIUBY Ta BIIJIUBY, TEIUIOBI
HacocH). Jkepema eHeprii B pi3HUX BUJAX TPAHCHOPTY. AJIBTEpHATHUBHI BHIU
JUKEpesl aBTOMOOUIBHOrO mnaiuBa (COMPT, €cTepu Tolo). bionmanuBo, sk
albTEepHATUBHUI BHJI nanuBa ado HOBa mpobiema s JiroacTBa. Pecypcosbepiratoui
1 eHepro30epiraroyi TEXHOJOr1i. BUKOpUCTaHHA BTOPUHHUX €HEPreTUYHUX PECYPCIB.
bioenepreTrka sik anbTepHaTHBA.

Exonoriuni npobiemu periony. IIposiBu rino0aibHUX €KOJOTIYHUX MpoOJieM Ha
tepuTopli KuiBIIMHY Ta MIISXU X BUPIIMIEHHS: paalOoaKTUBHE 3a0pyIHEHHS MOBITPA,
BOAM Ta TpyHTIB (HopHOOMIIbCHKA 30HA); MpobiieMu KuiBcbkoro Mops (pagioakTUBHE
3a0pyaHeHHs, pyHHarlis 1amM6 Ta 3abomodyBaHicTh J(Hinpa); 3abe3meueHHs] MUTHOO
BOJIOI0 JKHTEINIIB PEriOHYy; OYHMIICHHS CTIiYHMX BojJ KwueBa (cranmis aepaiiii).
Jlep>kaBHa MOJITHKA YKpaiHHU y BUPIIICHH] [IUX €KOJOTTYHUX MPOOIIEM.

4.18. XIMISI 3EMUJII 1 TPOBJIEMHU EKOJIOI'TI

[Ipeamer Ta 3aBmaHHs Kypcy “Ximig 3emii 1 mpoOiieMH €KOJdorii’, Horo
3arajbHe TEOPETUYHE 1 MPAKTHYHE 3HA4YeHHS. [CTOpis BUHUKHEHHS 1 PO3BUTKY
TOJIOBHUX 1€ Ta poJib BITUM3HSAHUX Ta 3apyOixHuX BueHux (D.Y. Knapk, B.L
Bepunaacekuii, A.E. ®depcman, B.M.Tlompammiar, A.Il. BunorpagoB Ta iH.).
B3aemo3p’s30k  kypcy “Ximig 3emai 1 npoOieMu €KoJorii® 3  CHCTEMOIO
OPUPOAHUYMX HAyK. MeTonau, aHamiTUYHI METOAMKMA 1 METOAMYHI MPUUOMH, SKI
BUKOPUCTOBYIOTHCS B XIMIYHMX Ta TEOXIMIYHHMX JOCHIKEHHSX TIPH BUBYEHHI
reocdep 3emii. XiMis Ta €KOJIOTiS.

XiMiuHI €JEeMEHTH B 3eMHIN Kopi. bymoBa aToMHUX sjep 1 TeoXiMivHi
0co0MBOCTI eneMeHTiB. [ToHATTS ipo HyKIiauU (130TOMH, 1300apH, 130TOHH, 130MIPH).
[TommpenicTh aTOMIB y IPUPO/IL sIK GyHKITS Oyn0BH ix siep. Jdedext macu, enepris
3B’S3KY HYKJIOHIB 1 IOIIMPEHHSI €JIEMEHTIB y Npupoi. Tumu cTiikocTi aToMiB 1 g1ep,
“octpoBu cTabinbHOCTI”. [IOHATTA MPO PajioaKTUBHICT (MIPUPOAHY Ta IITYUHY).
XiMI4H1 BJIACTUBOCTI PajllOAaKTUBHUX €JIeMEHTIB. PamiaiiiifHO-XIMI4H1 TIPOIIECH, 5Kl
BIUIMBAIOTh Ha CKJIaj 3emui 1 il reocdep; pamioni3 BOAUM Ta TMOHATTS IMPO
ripaToBaHU €JIEKTPOH. XIMIUHI peakilii, 1o JeXaTb B OCHOBI O10JIOTTYHOT ii
paaloakTUBHOTO BUNpOMiHEHHs. [loHsaTTs mpo “Bumepni enemeHTH”. IloxomkeHHs
€JIEMEHTIB (HYKJIEOT€HEe3) Y CBITJI YABJICHb Cy4acHOI sJiepHOi (i3UKH 1 T1OTE3a PO
MOXOMKEHHSI Ta eBOmowilo Bceecpity. Momisyloue sumpominenss. J[xepena
10HI3yI0YOT0 BUIIPOMIHEHHS: MPUPOJHI HKepena — KOCMIYHE BUIIPOMIHEHHS, 36MHA



pamiarfisi, BHYTpPIIIHE OMPOMIHEHHS;, aHTpONoreHHi mkepema. Tabmums JI.1.
MeHneneeBa SK OCHOBA JJii BUBYCHHS PO3MOBCIOKEHHSI XIMIYHUX €JIEMEHTIB B
reocepax 3emui. ['eoximiuai mons, psaau (poawHu) enemeHTiB. Kiacudikarris
enemenTiB 3a B.l. Bepnaacekum, A.E. ®epcmanom Ta B.M. Tompammiarowm.
BusnaueHHs MOHATTA “TEOXIMIYHI BJIACTUBOCTI” elleMEHTIB. BUeHHS mpo Kiapku
XIMIYHUX €JIeMEHTIB. THUTIM Ta METOIM BU3HAYCHHS KJIapKiB. XIMIYHUI CKIIa] 3eMHOT
KOpH, OKpeMux 1ii reocdep. [iarpamMu HEpiBHOMIPHOCTI PO3MOJIIIY €JIEMEHTIB B
3€MHIM KOpi: 3a BEJIMYMHAMU KJIAPKIB €JEMEHTIB B 3aJICKHOCTI BiJl MOPSIKOBOTO
HOMEpYy eneMeHTa B mepioguuHii cuctemi JI.I. Menaeneera. I'eoximiuHi Mojei
3emui.

KinbkicHUM XIMIYHHMM CKIJIaJl 3eMHOI KOpHU Ta 3eMHOI Kyii. O0onoHKoBa OyaoBa
3emuti. ManTis 1 sapo 3emuti. 3eMHa Kopa Ta ii reocdepu. Atmocdepa, OyaoBa i
XIMIYHUHE ckiaa. ATMOCPEpHHUI THCK, TEIUIOBHM OanaHc atMochepu, LHUPKYISALis
atMocdepu. Monocdepa 3emiti: (oToximiuni mpomecd B atMocdepi; MOTIMHAHHS
COHSI'YHOT'O BUIIPOMIHEHHS; KOCMIYHE BUIPOMIHEHHSI Ta WOHHUHM CKJIaa aTMOCQEpH.
[Ipouiecu yTBOpeHHs 1 peKkoMOiHaIlll MOHIB y BEpXHIX mapax arMocdepu. OCHOBHI
JUKepella HAAXOKEHHA paJlloakTHBHUX 130TomiB B armocdepy. IloHarTss mpo
aepoionidikamito. Illtyuna armocdepa mjis BoJONa3iB, KOCMIYHUX amapaTiB Ta
XIMIYHI METOAM pereHepaiii moBITPsA. XiMmis crpatochepu. YTBOPEHHS Ta
pyiiHyBaHHS 030HY B atMocdepi. Di3uko-xiMiuHi mporecu B Tporocdepi. CTIHKICTD
atmocdepu. 'impocdepa. [Moxomxenuss Boau Ha 3emii. Bomui cucremu 3emu, ix
¢b13uKo-XiMiuHa Kiacudikaiis Ta xapakrepuctuka. OcHOBHI mpoliecu (HopmMyBaHHS
XIMIYHOTO CKJIaAy MpupoaHux Boj. [Iporiecu po3unHeHHs ra3iB Ta TBEPAUX PEYOBHH.
OCHOBHICTh TPUPOJHUX BOJ, MPOILECH 3aKUCHEHHS TOBEPXHEBUX BOJIOWMHUIIL.
OxucHO-BITHOBHA piBHOBara B rifpocdepi. B3aeMo3B 5130k MiK OKHCHO-BITHOBHUMU
Ta KUCJIOTHO-OCHOBHUMHM XapaKTEPUCTUKaMHU MPUPOJHUX BoA. Penokc-OydepHicTb
OpUPOAHUX  BOA:  JAeHITpidikailisi, BIAHOBIEHHA cyhb(dariB, (epmeHTaris.
Oco0aMBOCTI OKMCHO-BIAHOBHUX IPOLIECIB Y 03€pax, OKEaHax, MiJI3eMHUX BOJaX.
['ipponoriunnii 1ukia. PiBHSHHS BogHOro Oanancy CBITOBOrO OKeaHy Ta CyIl,
pIUYKOBOTO OaceifHy, MOBHOIO MiJ3eMHOTO CTOKYy. bynoBa mitocdepu. I'imoresza npo
noxo/ukeHHss 3eMHoi  kopu O.I. BuHorpamoBa Ta i1 €KCHEpUMEHTAJIBHE
1ITBEPIPKCHHS.

dopMu 3HAXOKEHHSI €JIEMEHTIB B 3eMHIM Kopi. CTaH PO3CISIHHS €JIEMEHTIB —
rojioBHa ¢opMa TOMHUPEHHS OUIBIIOCTI €leMEeHTIB B Tpupoii. DopMmu iCHYBaHHS
eqieMeHTiB B aTtmocdepi, riapocdepi, 6iochepi. MiHepanbHa GopMa 3HAXOKEHHS
enementiB. Ilopomu: wmarmarmuHi, Metamodiuni, ocamoBi. Kiacudikaris
MarmMaTUYHUX mopia. Buenns mpo izomopdism. Psaum i3omopdizmy Bepuancwkoro,
lompamminra. ABtomi3is MiHepaniB. TepMoauHamMiuyHI OCHOBH 130MOpdI3MYy.
KpucranoxiMmiuna knacudikaiis cuiikariB. EBoJoLisS XIMIYHOTO CKJIaAy 30BHIIIHIX
000710HOK 3eMTi.

®Di3UKO0-XIMIYHI 3aKOHOMIPHOCTI TpoueciB Mirpaiii enemeHTiB. Knacudikanis
dakTopiB Mirpamii XiMIYHUX €JE€MEHTIB: BHYTpilIHI (TpaBiTalliifHi, BJIaCTHUBOCTI
XIMIYHOTO 3B’SI3KYy, PaJllOaKTUBHICTh) Ta 30BHIMIHI ((p13U4HI Ta (Pi3UKO-XIMIYHI -
TeMreparypa, TUCK, KOHIIEHTpaIlisl, KOCMI4Ha €HEePTis, TOIIO); X €BOJIOLIsA B icTOPil
po3BUTKY 3eMii. [IoHATTS PO KOHIIEHTPAIIO 1 pO3CISIHHSI €JIEMEHTIB SIK Pe3yJIbTarT ix
mirpanii. [HTeHCHBHICTh Mirpamii XIMIYHMX eJeMeHTiB. [IOHATTS mpo reoxiMiyHi



Oap’epu. Tunu reoxiMmiyHux Oap’epiB Ta iX (izuko-xiMmiuyHa kmacudikamis. Tumum
KOHIIEHTpAIlli eJEeMEHTIB Ha TreoxiMIYHUX Oap’epax. XiMIuHI TpoOLECH MiA dac
MiHEpalOyTBOpeHHs Ha Oap’epax. Di3UKO-XIMIYHI 3aKOHOMIPHOCTI Ta XiIMIidHI
peaxiiii, siKi JeXaTb B OCHOBI MarMaTUTOBOTO Ta MErMaTUTOBOIO MPOLECIB. XiMis
rizporepmanbHOro mporecy. Jhkepena Ta CKiIang PyAOyTBOPIOIOYMX PO3UHMHIB,
crocobu mepeHocy peuoBMHU B HUX. [loHATTA mpo meTacomaTto3 1 MeTaMmopdiuHui
IpoIiec 3 TOYKH 30py Ximii. PDi3uKo-XiMIYHI YMOBU YTBOPEHHsI OCaJiB Ha CTadisfx
rinepresesy, AiareHesy, ceaumenToreHesy. OcaakeHHs KpeMHI0. PopMu nepeHocy
€JIEMEHTIB y TeoXiMiuyHuxX Tmporecax. Psaum wmirpamnii b.b. IlomunoBsa. Wonuo-
COJIOBUM KOMIUIEKC TMOpPIiJ, PO3YMHHICTH TOPiA, i1 3aJICKHICTH BiJ HAsSBHOCTI
JTOMIIIOK, BEJIMYMHU OKMCHO-BIJIHOBHOTO MOTEHIIATY MPUPOIHUX BoA (miarpamu pE
— pH) ta ix OydepHux BIacTUBOCTEH. AcOIllaTU €JIEMEHTIB y 3eMHIA Kopi Ta
NPUYKHHU iX yTBOpeHHs. [IoHATTA nmpo TexHochepy Ta TEXHOTeHH1 (paKTOpH Mirparii
€JIEMEHTIB.

®di3uKo-xiMIYHI npouecu npu (popmyBaHHI O10KOCHUX cucteM. biocdepa Ta ii
Mmexi 3a B.1. Bepnaacekum. XiMiuHi acnektu (opmyBaHHs Oiocdepu mij BIUIMBOM
KUTTEASUIBHOCTI  KMBOI PEYOBMHHU: PpOJb MIKPOOPTaHi3MIB, POCIMHHUX Ta
TBAPUHHUX OpraHi3MmiB. XIMIYHUN CKJaJ >KMBOI pPEYOBUHHU. bBIOT€HHI XIMIiuHI
eJIeMeHTH. Makpo- Ta MIKpOEJIEMEHTH OpraHi3My JrouHu. Kiapku ®KUBOT peUOBUHHU.
3akoH OiosoriyHoro kojoo6iry B.I. Bepnaacbkoro. XimiuHi MOKa3HUKUA KUTBKOCTI
“KMBOT pEUOBUHU: TIPOYKIliS KUBOI PEUOBUHHU, PO3KJIAJ] OPTraHIuYHOT PpEYOBUHHU 1 11
Mminepanizaiis. Pons Giochepu y 3emuiit kopi. Tumm GilokOCHUX cuCTEM. XiMi3M
MPOILIECIB YTBOPEHHS OI0KOCHUX CHCTEM — Jecyibypusailisi, B3a€MOIis T1pChKUX
nopigz 3 MNPUPOAHUMHU BOJAMH, BHUBITPIOBaHHSA, IleMeHTarlis. [imepreHes Ta
rpyHTOyTBOpeHHs. OCaloBi MOPOJU, CKJIAJ0BI YACTUHU OCATOBUX IMOPIA 3 TOYKHU
30py ximii. Kiacudikaruist ocagoBux nopia.

I'pyntu ta rauau. da3oBuil Ta elEeMEHTHHU CKJIaja TPyHTIB Ta riuH. bynosa
rpyHTOBOrO arperata. @opMu CIOJNYK alIOMIHIIO B TPYHTaxX Ta TIMHAX, CIOIYKH
KPEMHIIO Ta amoMocuiikariB. OpraHiyHi pEYOBHMHHU TPYHTIB, iX Kiacudikalis.
I'ymyc. Ximiynuii ckiag Ta (i3UKO-XIMIYHI BIACTUBOCTI TYMYCOBHX PEYOBHH.
Hecneuudiuni opra"iudi pe4oBUHU IPYHTIB (BYIJIEBOIH, JirHiH). OpraHoMiHepaibHI
pEYOBUHM TPYHTIB. PI3MKO-XIMIYHI BJIACTHBOCTI TPYHTIB Ta TJIMH: aJCcOpOLiiiHI
BJIACTUBOCTI TPYHTIB, CEJIEKTHUBHICTh KATIOHHOTO OOMiHY, BOJOIPOHUKHICTH Ta
BOJIOTOEMHICTh. OCHOBHI Ta KUCII TPYHTH, OynoBa Milea rpyHTy. Buau rpyHTOBO1
KHUCJIOTHOCT1, OKHMCHO-BIJHOBHA 30HAJBHICTh TpyHTIB. Mynu Ta riei. XimiuHi
aCTeKTH YTBOPEHHS MOpiJ 13 MYJIiB Ta IJ€iB (Jl1areHes).

['moGanbHi mukaun Oxkcureny ta ['igporeny. Konoo6ir Okcureny. OKcUTeH B
CTPYKTYp1 KUCHEBOTO Kapkacy 3emii. OKCUTeH B 3eMHIN KOpi Ta aTMocdepi: XiMiuH1
IPOLIECH MPHU CTBOPEHHI BIIBHOTO KUCHIO MiA 4Yac (POTOCHMHTE3Yy; XIMIUHI MPOLECU
npu crokuBaHH1 OKCUTeHy Mijl Yac JUXaHHS, Ta MPU OKUCHEHHI OPraHiYHUX CIOJYK.
[Totoku Okxcureny Mix pi3HUMH pe3epByapaMu. O30H. XiMisi CTPaTOCPEPHOIro
030HY: LMKJI YenMmeHa Ta MPOCTOPOBUI PO3MOAUT 030HY B cTpatocdepl. MexaHizm
YTBOPEHHS O30HY B TpOIOC(Epl Ta MPOCTOPOBUI PO3NOALT 030HA Y MOTPAaHUYHOMY
mapi armocdepu. KartamiTuuHi IUKIM pPYWHYBaHHA CTpPaTOCHEpPHOTO O30HY.
[iaporen — HaWOLIBII PO3MOBCIOKEHMM eneMeHT BcecBity. ['imporen y ckiani
minepaniB. ['iaporen y reocdepax. I'iaporen i rigpuaum — manuBo IutaHetu. Poinb



BOJIHEBHX OaKTepiii B OKUCHEHHI MOJIEKYJISIPHOTO BOJHIO B MPUPOAHUX YMOBAX.

['moGanshi nukiu Kapbony Ta ioro cnonyk. Konoobir KapOoHy sik 0cCHOBHOTO
eneMeHTy Oiocdepu. Minepanu Ha ocHOBI KapOony. 'azononi6ni cnonyku KapOomny.
Byrnekucnuii ra3 y npupoHiii Bojai. Byrekucnorna piBHOBara Boau. Ximis HaTH Ta
razy. XiMi4HiI peakilii NMEepeTBOPEHHS Ta pPyHHYBaHHS HapTH MIKpOOpTaHI3MaMH.
XiMiYH1 peakIlii 1 posib MiKpOOpraHi3MiB y Ipolecax yTBOpeHHs Topdy Ta BYTULI.
['nmo6ansuuii uka KapGony.

['mo6anbhi muknu Cynedypy, Hitporeny ta ®ochopy. Konoobir Cynbdypy.
OKHCHIOBaJIbHI TPOLIECH, L0 BEAYTh J0 YTBOPEHHS MIKpPOOpraHi3MaMy MOKJIaAiB
CIpkHM Ta cyibdaTiB B 3eMHIH KOpl, B MPUPOJHUX BoAaX 1 B OKkeaHi. BimHOBIEHHS
cynbdariB 10 TiApOTeH Cyiabdily; YTBOPEHHS TMOKIAAIB CYIbPigHUX pya
MarMaTUYHOTO TIOXO/DKEHHS Ta B pe3yJbTaTi AiSUIBHOCTI CyJIb(haTpeayKyrounx
MikpoopraHi3miB. ['mobanpuuii tukn Cynedypy. Komoobir Hitporeny. Hlmsxu
HaJXO/DKeHHS a30Ty B ekocucteMy. Dikcamis Hitporeny B armocdepi: XiMiuHI
OpoLlECH MiJ Yac BYJKAHIYHOI [ISJIBHOCTI, po3psAny OJMCKaBKH, 3TOPSHHI
METEOPHUTIB. XIMIYHI OCHOBU MeXaH13My 010JI0T14HOI (hiKcallii MOJIEKYISIPHOTO a30Ty
a3oTQikcyrounMu  OaktepissMu.  XIMIYHI ~ peakuli  mpoueciB  HITpiikamii
(KUTTEISIIBHOCTh HITPO30- Ta HITpoOakTepiil). AmoHidikauis. HiTporeHoBMicHI
CIIOJIYKH y TPYHTI Ta mpupoaHux Boaax. JleHitpidikariis. 3B’si3aHUN a30T POCIIMH.
Komo006ir ¢pochopy. @ochop y ckiaai MmiHepatiB, TIPCbKUX MOP1J] Ta TPYHTOBUX BO/I.
Opraniuni crionnyku ochopy. I'modansuuii nukn docdopy.

EnemenTtu npyroi reoximiyHoi rpynu. JIy>kHI Ta JTy>KHO-3€MEIJIbHI METalld y
ckiani Oiocepu, 3eMHOI KOpH, MIHEpaJiB Ta OKeaHiuHii Boxi. ['amorenu y ckianui
Oiocdepu, rpaHiTiB Ta cBiTOBOTO OKeaHy. ['anorenes. ConeHiCTh MOPCHKOT BOIH.

EnemenTtn Tpethoi reoximiunoi rpymu. Knacudikaris enementiB III rpymm.
JliTod11bH1 €1€MEHTH 3 MOCTINHOI BaJIeHTHICTIO. JIITO(D1/IbHI aMiHOT€HHI €1eMEHTH.
JlitopunbHi 1 cuaepodiIbHI €IeMEHTH 13 3MIHHOK BJICHTHICTIO. MeTanu rpynu
3amiza. KommiekcHi opraniudi cnonyku ®epyma. Ponb 3ami3zo0akTepiil Ta 1HIIMX
MIKpPOOPraHi3MiB B OKMCHEHHI KOMIUIEKCHUX OpPraHIYHUX CIOJYK Ta cojiek depyma
(IT). TInatuHa Ta TIaTHUHOIAU. XaJbKOQPIIbHI MeTanu. XalbKO(iIbHI HEMETAIIH.
JliTodpinbHO-XanbKOQIIBHI €leMEeHTH. Po3Mmofin eneMeHTIiB y CKIaJal MiHepaiB,
3eMHil Kopi Ta 6iocdepi. ['eoXiMiuHI HUKIA BAXKKUX METAJIIB.

TexHOreHHU# BIUTMB HA MPUPOJIHY PIBHOBATY XIMIYHUX €JIEMEHTIB B Oiocdepi.
BusnadeHHss TOHSTTS TexHOTeHe3. PiBHI opranizamii TeXHOTE€He3a. 3OBHIIIHI
dbakTopu Ta BHYTPIIIHI 3aKOHU PO3BHUTKY TEXHOTCHHHX cucTeM. Kojgoo06ir aToMiB B
TexHoreHe3i. TexXHOTeHHI cucTeMu, Oiocdepa Ta 3eMHa Kopa.

4.19. ICTOPISA XIMII

Emnipuunuii nepiog po3BUTKY 3HaHb MPO PEUOBMHU. [CTOpUUHMI MmiAXin mpu
BUBYEHHI HayKH, MOT0 3HAUYCHHS Ta 3aBAaHHA. J{ociimkeHHs 1cTopii XiMii BUJATHUMHU
BueHumu. JI.I. MeHneneeB mpo  HEOOXIAHICT BUBYEHHS  ICTOpIi  HAyKH.
Metoo0ioT14Hl aceKTH BHUBYEHHSI 1CTOpli PO3BUTKY Ta CTAHOBJICHHS XIMIYHOL
Hayku. [lepionuzartis icTopii ximii. [cTopis Ximii B IIKOJI.

XiMiyHl 3HaHHS B JIaBHI 4Yach. MidoJsoriyHui crnocid Mi3HAHHS MPUPOIH
JABHbOIO JIOJIMHOI0. CBiJIOME€ BHUKOPUCTAHHS BOTHIO JIIOAMHOIO 3 METOH 3MIHM
BJIACTUBOCTEH TJMHU, BUHUKHEHHS TOHYApHOTO pemecia (7-5 THC.pOKIB 10 H.e.).



PozBurok Tpuninbcbkoi KynbTypu Ha TepeHax Ykpainu. Metamypris 3070Ta, cpibia
B ctaponasHiit [uaii, Kutai, €runti, Bipmenii, Kinpi, Icnanii (5 Tuc. pokis 10 H.e.).
Mertanypris Miai, BUNATIOBaHHS Cynb(iAHUX PYJ, 1 BUTOTOBICHHA Opon3u. I[lepmri
IUTABKM CBHHIIIO, BUTOTOBJICHHA IMHKOBOi OpoH3u (kpainum A3ii, Adpuku). Cim
METaJliB JaBHUHHU Ta YSABIEHHS Mpo ix BracTuBocTi. [losBa dasHcoBoro pemecna i
moyaTok BHpoOHMUTBAa ckia B IHxpil, €runti, Mexupiudi. BupoOHHIITBO
MIHEpaJIbHUX 1 pociuHHMX (ap6. KocMernuHi Ta mikapcbki 3acoO0M Ha OCHOBI
POCIMHHUX 1 TBapUHHUX eKCTpakTiB (2-1 TucsadomiTTs A0 H.e.). IloyaTox
BUPOOHUIITBA 3aj113a 3 3a113HO1 pyau B €runti. Kurai, [Haii (kiHens 1-ro THCAYOMTTS
JI0 H.€.).

Harypdinocodcbki  ysaBIEHHS TpO  PEYOBMHM Ta  iX  BJIACTHUBOCTI.
CaiTOCTIOTJISIIaHHS.  SIK OCHOBHMUW METOJl Mi3HaHHsA mnpuponu. IlosBa mnepmux
HaTyphTocCOPChKUX YSBICHb Mpo eneMeHTH mnepmomarepli B Kurai (Kondyiit 1
Jlao 1I3m), Inmii (bynna), I'pemii (danec, Anakcumannp, AHakcumeH, ['epaxdiiT,
Emninoxn) B VII-V BB. 10 H.e. ATomicTruHa Teopis JleMokpita — Enikypa. Buenns
Apucrtorenss npo eneMeHTH. OCHOBHI XIMIKO-TEXHIYHI JOKYMEHTH EIOXH
AnekcaHnpiicbkoi KynbTypH. ~Jleiaencekuii mamipyc”, “CTOKroJbMCbKUN Mamipyc”,
tBOopu 3ocumu Ilanomnomitancekoro, Kas Ilminis [pyroro, Tita Jlykpeuis Kapa
“IIpo npupony peueir”. IloxomkeHHss cioBa “XiMiss”. PoO3BUTOK “XIMIYHOIO
MUCTENTBA” B €NoxXy AJieKCaHApINChbKOi KynbTypu. [lodyaToxk BHBUYEHHS IPUPOIU
TOYHUMH MeTofamu. Po3Butok pemicHuyoi ximii B III-V BB. 10 H.e. Ta po3MIMpEeHHS
ACOPTUMEHTY 3arajbHOBKHMBAHUX XIMIKATIB (Coja, MOTAlll, FaJyHH, KyIopocC, OLET,
MiHepaibH1 (hapOu, opraniuHi OapBHUKH Ta JIiKK). Bunaiinenusa manepy (mouyatox I B.
710 H.€.), IOPIIEJISIHY, TTIOPOXY, enekcupy 0e3cmepttst B Kutai (V-YI BB.).

[lepion anximii. CyCHuIbHO-ICTOPUYHI TIEPEAYMOBHM BHHUKHEHHS aIXIMIYHUX
imed. PenmiriiiHuil CBITOTJISI] SIK OCHOBA IMi3HAHHS TPUPOJIU. ApaOChKUN Mepioj
anxiMii: mo4datok ¢opMmyBaHHS bormancbkoi KynbTypH, BHUBYEHHS apaOCbKUMU
BUYEHUMHU TBOPIB APUCTOTENS 1 aleKCAHAPIMChKUX aBTOPIB, y3araJlbHEHHS XIMIYHHX
3HaHb TOTO 4Yacy Ta pO3BHUTOK 17eil TaeMHOro MucTenTBa B mpaisx J[xabipa
(I'ebepa), AOy-ap-Pa3i, I0n Cinu (ABiuenu). Ilepui cripoOu kimacudikaiii peuoBUH
3a 1X BJIACTUBOCTSMHU. EKCHEpUMEHT B JOCHIIKEHHAX apaOChKUX aJIXIMIKIB:
BJIOCKOHAJICHHSI TOYHUX METOMIB, OTPUMAHHS PNy BaXJIMBUX PEUOBUH (Q30THOI
KHUCJIOTH, HAIIATUPHOTO CHUPTY, PSIAY COJICH, €TUIOBOTO CHUPTY). €BpONEUCHKUIA
nepioJT anxiMii: IepeKiIaa amxXiMIYHIX PYKOTHCIB JTATHHCHKOIO MOBOIO Ta MOIIUPEHHS
anximiuaux i7edt B €Bpomi (XII B.). Iloegnanus imeit Apuctorens 3 IEPKOBHUMHU
normMamu B mparsix AnbOepa Bemukoro, @omu AkBiHChKOTO. KpuTHKa 1IEpKOBHOI
cxonactuku B pobOorax P.bexona (XVIIB.). MoBa anximii, omuc B poboTax
anximikiB Apcena, bicmyra, Cranyma, Iluaka. PoGotm [.P. ['maybepa om0
OTPUMAHHS COJIeH, KUCTOT. 3apoKEHHS ATpoxiMmii Ta iei [lapanenbca — 3acHOBHUKA
dbapmaiieBTHYHOT XiMii. JIOCATHEHHS aIXIMIKIB B €KCIIEPUMEHTAIbHIA XiMmii.
ATOMICTUYHI YSIBIEHHS B MEPioJl pO3BUTKY anximii. OcoOIMBOCTI PO3BUTKY XiMii B
VYkpaiHi B cepe/iHi BIKH.

Po3BuTok ysiBieHb TIpo ckiaja pedoBuHH (Bia boitns no JlaByaswe). 3araiabHa
XapakTepucTuka po3BuUTKy Hayku B XVII cromitri. PO3BUTOK KamiTamdiCTUYHUX
BIJIHOCHH, PICT MICT, PO3IIUPEHHS TOPTiBJi, BIAKPUTTS HOBUX KOPHUCHHMX KOIIQJIMH,
BUHUKHEHHS HOBUX peMecell 1 MPOMHUCIIIB — OCHOBH1 ()aKTOPH, IO COPUSITA PO3BUTKY



Hayku. Hayka sk npominyioua ¢opMa mMi3HaHHS CBITY. 3Ha4eHHS JOCHiAy B
HAyYKOBOMY TMi3HaHHI. PO3BUTOK €KCHEpMMEHTAJIBHOTO NPUPO03HABCTBA (Tparll
Jexapra, ["amines, Kennepa, [1ackains).

CranoBiieHHs1 Ximii gk Hayku. PoOepT boiinp 1 ioro kuura “XiMmik-CKENTHK .
®i3uyHi Teopii Ta EKCIHEPUMEHTH BYEHOTO. XiMiuHI MOTVIAAM Ta EKCIEPUMEHTH
boiins. BusznauenHss xiMiyHOro eneMeHTy 3a boitiem 1 #oro 3HavyeHHS is
MOJANBIIIOT0 CTAHOBJICHHS Ta PO3BUTKY XiMIuHOI Hayku. Ileprri XimigHi Teopii.
BuBYeHHs MpUYMH 3MIHU Macu pedyoBUH MpH iX BunamoBanHi. [lormsau XKana Pes,
PoGepta I'yka, JI>xona Metioy, PoGepra boiins. Buenns npo ¢iorictod. Po3Butok
Teopii (IOTICTOHY SIK MaTepiaJbHOI0 Havajla TOproYoCTi pedoBuH B mparpix LlTams
“OCHOBHU TEOPETUYHOI Ta €KCHEPUMEHTAIBbHOI XiMii”, “XiMiuHi Ta (Pi3WdHI AOCTIAH,
crioctepexkeHHs 1 po3aymu uuciaom 300”. TlommpenHss Teopii ¢ioricToHy Ta
CTaBJEHHSA 10 Hei BueHuWxX. Henoniku Ta 3HaYeHHs Teopil (HIOTICTOHY s
NOJAJBIIOr0 Po3BUTKY XxiMmii. M.B. JloMOHOCOB Ta i#oro HaykoBa CHaJIIMHA.
Kopnyckynspue BuenHss M.B. JlomoHOcoBa Ta HOro KiHETHYHAa TEOpid TEIUIOTH.
BinkputTs 3akoHy 30€peKeHHS MacH PEYOBHH MiJ yac XiMIYHMX peakuiid (1756 p.).

XimiuHi BiakputTs B cepeaunni XVIII cromiTrsa. BigkpuTTs koOaibTy, MIaTUHH,
HIKeJIs; BUAJIEHHS BYTJIEKUCIIOrO Ta3y, BOJHIO, T1IpOreH (ayopuay; BAOCKOHAIEHHS
MeToaiB 100yBaHHsS pocdopa Ta hochopHOi KUCITOTH, TINCY, BUPOOHUIITBA CIPYAHOI
KHUCJIOTH.

Po3BuTok aHamiTHuHOI Ximii. PO3BUTOK aHamTHYHOT XiMii Ha OCHOBI (hI3UYHHX
Ta XIMIYHUX BJIACTUBOCTEH pedoBHH, aHamizy ckiamy pya y XVIII cromitri. Bknan
nocnimxens T. beprmana B po3BuTOK aHamiThuuHOi Ximii. EkcmepumeHTtanbHi
nociimxenuss Kapna Illeene. BigkpuTTss BUeHHM KHUCHIO, XJIOpY, MaHraHy, Oapito,
MouTiOsieHy, BOJIb(PpaMy, OpraHiyHUX TPUPOAHUX Kucior, cyiabpyp(IV) oxcumy,
CIDKOBOAHIO Ta IHIIMX cnoiiyk (1772-1778 p.). Po3BUTOK NHEBMATUYHOI XIMIi.
TorouacHi ysaBmeHHs mpo Tasu. [lepmn mpunagu a7 OTPUMAaHHS Ta BHUBUYEHHS
BJIACTUBOCTEN raziB. BigkpuTTs Byriekuciaoro raszy (“3B’s3aHoro moBiTps”) Ta
BUBUEHHs WHoro BiactuBocTeil Jx. biekom. JlocmigkeHHS MOBITPS, BIIKPUTTA
BOJIHIO, Ta nociimxkeHHs azory I'. KaBenaumom. Po3Burok ximii raziB JIx. [Ipictii:
BIIKpHUTTS Ta Aociimkenns BiactuBocteit NO, NO2, Oy, HCI, NHs.

Kutts Ta HaykoBa cmaamuHa AntTyaHa Jlopana JlaByaswe. JlocmimxeHHs
peaxiiiif TopiHHS BigKpuTTs 3aKOHY 30€peKEHHS MacHu €JIEMEHTIB MiJ 4yac XIMIYHUX
peaxkiiif. 3anepeueHHss Teopii (IOTICTOHY Ta CTBOPEHHS KHMCHEBOi Teopii. OCHOBHI
MOJIOKEHHST KUCHEBOT Teopii Ta 1i 3HA4eHHsI )11 pO3BUTKY XiMii. Poib ekciepumenty
B pocnimkeHHsax JlaByaspe. I[limpyunuk 3 ximii A.JL JlaByaswbe. YTBepmxeHHs
KHCHEBOI Teopii. BUBUeHHS cKiIamy BOMIH.

Knacudikaris ximiuaux pedoBuH 3a JlaByasbe, beprone, ['itonom ne MopBso i
®ypkpya. XiMIYHa HOMEHKJIATYpA.

Biakputtst crexioMeTpuyHUX 3akoHiB Ximii. Ilepuri MOHATTS mpo XIMIYHY
CHOPI/IHEHHICTh. BHWBUEHHSA KIJBKICHUX CHIBBIIHOUIEHb pEaryrouux pE4YOBHH.
Hocmimkenns I.b. PixTepa ekBiBaJICHTHOI Barv €JIeMEHTIB. 3aKOH CTaJOCTI CKJIaTy
xiMmiuHux croiyk. HaykoBa auckycis XK. [Ipycra ta K.JI. beptosie ta i 3HaYeHHS B
ximii. XimiuHi BIOKpUTTS B apyrid mosoBuHi XVIII cromitrsa. Po3BuTok Ximii B
VYkpaini B XVIII cromiTTi.

CraHOBJIEHHSI 1 PO3BUTOK aTOMHO-MOJIEKYJsIpHOrO BueHHs. KopmyckynspHa



teopis boitnsa-Jlemepi, atomictuka HplOTOHa, aTOMHO-KOPIYCKYJSIPHE BYCHHS
JloMoHOCOBa K TEPEIyMOBH CTBOPEHHS AaTOMHO-MOJIEKYJISIPHOTO BYeHHs. J[>KOH
JlanbToH 1 #fioro HaykoBa cnaammHa. CTBOpeHHs (i3MUHOI aToMiCTHKHU JlanbToHa Ha
OCHOBI TPhOX 3aKOHIB: 3aKOH MAapIlialbHUX THUCKIB Tra3iB, 3aJIC)KHICTh PO3IIMPEHHS
ra3iB BiJl TEMIIEpATypHy MPHU MOCTIHHOMY THCKY, 3aJI€KHICTh PO3YMHHOCTI Ta3iB Bij 1X
napuianbHuX TUCKIB. CtBopeHHs J[lanbToHOM ximiuHOi aTtomictuku. [lepmri
pO3paxyHKH BIJIHOCHUX aTOMHHMX Mac €JEMEHTIB. 3aKOH KpaTHUX CI1BBIJIHOIICHb.
XimiuHl cumBoJu eneMeHTiB 3a JIk. Jlameronom. Ilpans dansTona “HoBa cucrema
XiMiuyHOT  ¢imocodii”. VYTBEp/IKEHHS aTOMICTHYHOI Teopii B  JOCIIKEHHSIX
S. bepueniyca. YTouHeHHs Ta BunparieHHs: popmyn pedoBuH. S. bepreniyc Ta fioro
CJIEKTPOXIMIYHE JIyaJiCTUYHE BUEHHS Mpo cKiaj pedoBuH. Bxuan . bepueniyca B
PO3BUTOK XIMIYHOI HOMEHKJIATYpH Ta Kiacu@ikaiii XIMIYHUX CIOJYK. PO3BUTOK
MOJIEKYJIIPHOT Teopii. BiIKpHUTTS 3aKOHY KpaTHUX CHIBBIIHOLIEHb 00’€MiB ra3iB, 110
B3aemonitoth (K.JI. Teit-Jltoccak, 1808). Monekynsipua teopis A. ABaraapo.
[ToHATTS PO MOJIEKYy Ta 1i BIAaCTUBOCTI 32 A.ABorajpo. 3Ha4eHHsI MOJEKYJISIPHOI
TeOopii 7151 PO3BUTKY XIMii.

P03BUTOK aHaMITUYHOT Ta HEOPTaHIYHOI X1Mii B epuriil mojsoBuH1 XIX CTOMITTS.
BrockoHaneHHss MeETOMAIB eKClepuMeHTanbHOi Ximii. Ilepmni HaykoBi XIMIYHI
nabopatopli Ta ix oOnanHaHHs. BinkpuTTss HOBUX XIMIYHUX eneMeHTiB: Llepito,
Ceneny, Topiro, JliTito, Bananito, Tutany, Tantany, HioGiro, MeTamiB mIaTHHOBOI
rpynu, Pyreniro, Amominito. Cucremaruzaniss XIMIYHUX €JIEMEHTIB: Tpiajau
HepOepeitnepa, Tabmuis enemeHTiB Y. OIliHra 3a TPHHIIMIIOM XIMIYHOI aHaJIOTii,
tabmuii rpyn enementiB k. P. Heronennca ta JI. Meiiepa. YTBepakeHHSI aTOMHO-
mousekyJsipHoro BueHHs. Ponp 11, XKepapa 1 O. Jlopana B 0OrpyHTyBaHHI aTOMHO-
MoutekyJisipHoro BueHHs. C. Kannimmapo 1 peopma aToMHO-MOJEKYISIPHOTO BUCHHS.
I Mixxnapoanuii konrpec ximikiB B Kapicpye (1860): yTouHEeHHsI MOHSTH aToma Ta
MOJICKYJIH.

[lepionnunuii 3akoH. Bigkputts (1869 p.) 1 yTBEepHKEHHS MNEPIOAUYHOIO
3akoHy. JKuTTeBuil nuisx Ta HaykoBa AisuibHICTH J[.I. Menneneesa (1834-1907 pp.).
BurmnpaBieHHs aTOMHHX Mac €JIeMEHTIB, BIIKPUTTS HOBUX €JIEMEHTIB SK pPe3yJlbTar
YTBEP/KCHHSI IEPIOIMIHOTO 3aKOHY.

Po3Butok cTpykTypHOi Ximii. Teopis ximiuHoi OynoBu O.M. bytneposa.
BuHWKHEHHS 1 PO3BUTOK TEOPETHUYHUX YSBIEHb B OpraHiyHii ximii. Bunminenns
OpraHiuyHoi XiMii B CaMOCTIMHY Trajiy3b XIMI4HOI Hayku. BUBUEHHS eIeMEHTHOTO
cKJaay opraniuaux pedouH B podotax XK. 'eii-Jltoccaka, JI. Tenepa, f. bepueniyca,
FO. Jli6ixa. ITeprmi Teopii ckiiaqy opraHiYHUX PEUOBHH: TEOPis CKIAJIHUX PAIUKAIIB.
Binkputts sBuiia Meraiencii, Teopiss 0araToOOCHOBHUX KHCJIOT B OPTaHIYHIN XiMii,
SBUIIIE 130Mepii — OCHOBA MJIsi JIOCHIKEHb SIK CKJIaMy Tak 1 OyJOBH OpraHIdYHUX
pedyoBuH. Buenns npo romosorito L. Xepapa. ['omonoriyni psad opraHidYHUX
cnonyk. Teopis tumiB III. XKepapa Ta cucremarusanis OopraHiYHUX CIOJYK Ha ii
ocHoBi. Henoniku nepmux Teopiil ckiany Ta OyJ0BH OpPraHIYHUX pEeYOBUH. BueHHs
Opo BAJEHTHICTh Ta MOro 3HAYEHHA IS PO3BUTKY TEOPETHUYHUX YSBICHb B
opraHiuHiil ximii. BanentHicte atoma Kap6ony. Po6otu A.®. Kekyne. CTpykTypHa
ximist. CtBopeHHs Teopii XximiuHoi OymoBu O.M. bytneposum (1861 p.).
Excnepumenrtanbii po6otu O.M. bytiepoBa Ta HOro y4HiB IO MiATBEPIKEHHIO
Teopii xiMiuHOT OymoBH. PO3BHUTOK TOJIO)KEHHS MPO B3a€EMHUI BIUIUB aTOMIB B



Moniekym B poborax B.B. MapkosHikoBa. Icropis gochimkenHs OyaoBu
HEHAaCHUYEHUX Ta apoMaTH4HuX crouyk. Ilemaroriuna aispHicTs O.M.ByTneposa,
niapy4HuK “Beryn 10 moBHOTO BUBYEHHS opraHiyHoi ximii” (1864 p.).

BueHnHs mpo XiMiYHMIA TIPOIEC Ta 3aKOHOMIPHOCTI Horo mepediry (cepemnHa
XIX — cepemuna XX ct1.). CranoBnenss ¢izuynoi Ximii. [lepmmn ysBieHHS Mpo
¢bi13uKO-XIMIUHI TPOIECH Ha OCHOBI EJIEKTPOXIMIYHOI B3a€MOJil YaCTHUHOK.
dopMmyBaHHS OCHOBHUX HaNpsMKIB Ta 3apaaHb ¢i3udHOi Ximii. BueHHs mpo
po3unHu. XimiuHa Teopis po3uuHiB J[.I. MenneneeBa. Ocmoruuna Tteopis Bant-
I'odda. Teopis enexkrponitTuunoi aucoriaiii C. AppeHiyca Ta MOsSCHEHHSI KUCJIOTHO-
OCHOBHMX BJIACTUBOCTEW pe4oBUH Ha ii ocHOBI. [linTBepmxenns teopii C. AppeHiyca
B pobOotax B. OctBanpaa, H. Hepcra, M. JleOnana. YTBepakeHHs Ta 3HAUSHHS Teopii
enexktpomiTuyHoi nucomiarnii. B.A. Kucrtakiecekuit. Teopis rigpataiiii HOHIB.
JlocnixeHHs: HeBOAHUX po34nHiB B poOoTax [.A. Kabmykosa.

Tepmoximisg. IlepmonoyaTkoBl TEPMOXIMIYHI CHOCTEPEXKEHHS, BBEICHHS
NEepIIUX TEPMOXIMIYHHMX TMOHATh — TEIUIOEMHICTh, TEIJIOTa pEaKWli, TEerIoTa
sropanus (. bnexk, I'. Pixman, JlaByaswe, Jlamnac, Jlesi, JlansToH, Hrononr, [Jempe).
TepmoximiuHi nocmigxkenns [.1. 'ecca. 3akoH cTanocTi KUIBKOCTI TEIUIOTH Ta MOTO
3HaueHHA i Hayku. [IpuHnun makcumaneHoi pobotu B mpaui M. beptio “Ilpo
3arajbHl OCHOBM TepMoxiMmii’. KpuThka mnpuHIMIOY MakCUMajabHOI POOOTH.
TepmoaunamiuHa Teopis TepMoxiMmiunux nporeci S. Baut-I'odda.

Ximiuna Hayka Ha Mexi XX-XXI cromitrsa. CTpykTypa cy4acHOi XIMIYHOI
Hayku. OcoOJMBOCTI PO3BUTKY XIMIYHOI HAyKHM Ha Cy4aCHOMY eTalli. 3arajibHa
XapaKTEePUCTHKA CydacHOTo mepioay. [Ipouecu inTerparii ta nudepenmiaiii B Ximii.
CraHOBJICHHSI HOBITHIX HampsMKiB B XiMii. 3aBIaHHS Ta TEHACHIIT PO3BUTKY XiMii
XXI cromitrss. Bumatai xiMiku XX CTOJITTSL.

Ycnixu HeopraHiyHoi, OpraliyHoi, pi3uuHO1 XiMii. BiIKpHUTTS 1 BUKOPUCTaHHS B
MPOMUCIIOBOCTI KOMIUIEKCHMX METaJOOpraHIYHUX KaTajdi3aTopiB, IO JO3BOJISIOTH
3MIACHIOBATH cTepeocnenediuHuii cuHTe3 1 (iKcalilo aTMOCPEpHOro azoTy B
HOPMaJIbHUX yMOBax. BIIKpUTTS sBUINA CaMOPO3BHUTKY KATaJiTUYHUX CHCTEM.
Bigkputts 1M0OUTI30BaHMX cucTeM. Po3poOka MNPUHIMMIIB MaTEMAaTHYHOTO
MOJICJIIOBAHHSI ~ XIMIYHMX TIPOLECIB 1 IJJAHyBaHHSA €KCIEpUMEHTY. Biakputrs
peakxiliii, KIHeTUKa SIKUX BUXOJHUTH 3a MEXI1 3aKOHYy AppeHiyca. Po3poOka HayKOBUX
OCHOB XIMil BUCOKHX €Heprid. BinkpuTts HOBHX crmoiyk, OyJoBa SKHX HeE
BIJIMOBI A€ KJIACHYHIA T€Opii BAJICHTHOCTI.

EBomroritina ximis. PosmmdpoBka CTpyKTypw 1 TOBHHH CHHTE3 CKJIIATHHUX
OloOpraHiyHUX CIONYK (BiTaMiHIB, TOPMOHIB, ¢epMmeHTiB). Po3noBcromkeHHs
METOMIB 1 Teopid Ximii Ha BUBYCHHS O10JIOTIYHMX 00’ €KTiB. 3’sCyBaHHS XiMi3Ma
nepemadi cmankoBocTi. CTBOpeHHS OCHOB (hi3uko-ximMiuHOi Oiosorii. Po3BuUTOK
EBOJIIOLIIMHUX 171ei B XIMii. BIAKPUTTS €JIeMEHTIB HYJIbOBOI IPYIIH.

Po3zButok ximii B VYkpaini. HaykoBl Hampsmu XIMIYHOI HayKu, UIO
PO3pOOIISIIOTHCS YKpaiHCHbKMMU BYeHUMHU. HayKoB1 XiMIUHI IIKOJIM B YHIBEPCUTETaX.
Haykosi nocnimkenns 3 ximii B cuctemi HAH Ykpainu. )KuTTeBuii nuisix Ta HayKoBi
JIOCSITHEHHSI YKPATHChKUX YYEHHUX XIMIKIB



4.20. CYUACHA TEPMIHOJIOTTA 1T HOMEHKIJIIATYPA XIMIYHUX
CIIOJIYK

Krnacudikaris Ta HOMEHKIaTypa HEOPTaHIYHMX CHONyK. Ha3Bu XimMigHUX
€JIEMEHTIB Ta MPOCTUX PEYOBHMH. ICTOpis BIAKPUTTSA 1 BUHUKHEHHS Ha3B XIMIYHHUX
eleMeHTiB. XiMiuHI eneMeHTH mepiioi mojoBuHu XIX cr. XiMiuHi eneMeHTH 1
nepionnunauii 3akoH J[.I. MenneneeBa. HoBi ximiuni emementu micis 1869 p.
PanmioakTuBHi  enemMeHTH. Jleski  yKpaiHCbKI Ha3BM  XIMIYHUX  €JIEMEHTIB.
Homenknatypa IUPAC Ta cydacHi Ha3BM XIMIYHHMX €JeMEHTIB. [lepkcTanmapT
JACTY 2439-94 na Ha3BU XIMIYHUX €JIEMEHTIB Ta MPOCTUX PEUOBHH.

Knacudikaiiis HeopraHiyHUX CIIOJIYK Ta peakiiid. IcTopuuHi BiIOMOCTI IIPO
kiacudikaiio HeopraHiyHux crnoiyk. Knacudikarlis HeopraHiyHMX CHOJYK 3a: 1)
BIIHOILICHHSM JI0 3aKOHIB CTEX10METPii; 2) 3HAKOM TEIUIOYTBOPEHHS; 3) KIJIBKICTIO Ta
TUIIOM XIMIYHMX €JIEMEHTIB, 10 BXOJATHIO CKJIaay CHONYyKH; 4) (yHKIIOHATbHUMU
o3Hakamu. Knacugikamis HEOpPraHiuHHUX CHOJIYK 3a CKJIaJoM: l) MpoCTl peduoBHUHU
(MeTtani, HeMmeTanu); 2) XIMI4HI CHOJYKH (CKiaaHl pedoBuHM). Krnacudikamis
CKJIAJHUX HEOPraHIYHUX CIOJYK 3a CcKianoM: 1) OiHapHi; 2) TpuHApHI; 3) TeTpapHi;
4) nenrapHi. HaliBaxJIMBilIl OCHOBHI KJIaCHM HEOPTraHIYHUX CHOJYK: 1) OiHapHi
CIIONYKH eneMeHTIB 3 OKCUTeHOM — OKCHUIU (OCHOBHI, KHUCIOTHI, aM(doTepHi); 2)
TPUHAPHI CMOJIYKHU eJeMeHTIB 3 ['igporenoM ta OKCUreHOM — TIpOKCUAH (OCHOBHI,
KHUCIIOTHI, amdoTepHi); 3) comi (cepenHi, T1ApOTeH-CcoJi, MOABINHI, 3MillIaHl, OCHOBHI
T'APOKCUI0COI, OCHOBHI okcuaocoii). Kimacudikaris okcuaiB 3a: 1) ckiagom; 2)
OynoBoto; 3) BiaacTuBocTsIMHU. Kiacudikaliisi OCHOBHHMX TiApoKcHIiB (OCHOB) 3a: 1)
CKJIaZIOM; 2) KHCJOTHICTIO; 3) BIJIHOIIEHHSM JI0 BOAM; 4) MIIHICTIO; 5) CHIIOKO.
Krnacudikariis KUCIOTHUX T1IPOKCUIIB (KUCIOT) 3a: 1) OCHOBHICTIO; 2) CTylneHEM
nucotrianii; 3) cTiMKICTIO; 4) OKUCHO-BITHOBHUMU BIIACTUBOCTSMHU; 5) PO3UUHHICTIO Y
BoAl. HaiiBaxuBiIIl HEOCHOBHI KJIaCH HEOpPraHIYHMX cronyk: 1) cnonyku ['igporeny
3 metanamu. binapHi cnonyku [iaporeny 3 Hemeranamu V-VII rpyn rojgoBHuX
HIArpyH NepIoJUYHOl Ta0IUIl XIMIYHUX cMOAYK; 2) CHojyKy, Ikl MICTSTh 3B’ S3KH
HeMeTal-HemeTan abo Metasi-mMetait; 3) [oxiaH1 KUCIOTHUX T1APOKCUIIB (KUCIOT); 4)
HetunoBi  Oinapui  cmoimyku  eneMeHTiB 3 Oxcurenom.  Kiacudikaris
KOOpAMHAIIMHUX CIOJYK: 3 TO3UIll Teopii eJNEeKTPOJITUYHOI jJucoramii: 1)
€JIEKTPOJITH (OCHOBHU, KHCIIOTH, COJI1); 2) HEENEKTPOIITH; 3a MPUPOIOKO JiraHaa: 1)
aKBaKOMIUICKCH; 2) aMIHOKOMIUIEKCH; 3) TIAPOKCOKOMITIEKCH; 4) aluJ0KOMITJIEKCH;
5) momiranoreHiau; 6) TIAPUTOKOMIUIEKCH; 7) KapOOHIUIOKOMIUIEKCH; 3a 3HAKOM
3apany Komiuiekca: 1) karioHHi; 2) auHioHHi; 3) HeWTpanbhi. Kiacudikaris
HEOpPTaHIYHUX peakiii: 1) crmomydeHHs; 2) po3kiany; 3) oOMiHy abo 3aMillICHHS.
Krnacudikaris HeopraHiYHMX peakiliid: 1) KUCIOTHO-OCHOBHI; 2) OKHCHO-BIJHOBHI.
Knacudikaris HeopraHiuHux peakiiii: 1) ek30TepMiuHi; 2) €HIOTEPMIUHI.
Krnacugikanis HeopraHiyHUX peakiliii 3a TUIOM pPO3PUBY XIMIYHUX 3B’S3KIB: 1)
roModiTH4Hi; 2) rerepoiituyHi. Kiacudikamiss HeopraHIYHUX peakiliii 3a MOJIeKYy-
JISIPHICTIO 1 TOPSAJIKOM PEaKIii.

Homenknatypa HeopraHiuHux crnoiyk. Homenkmarypa oxcumiB. TpuBiajibHi
HECUCTEeMaTHUYHI Ha3BU OKCHIB. HamiBcucTemMaTHyH1 Ha3BU OKCHUIIB (3aKUC, OKHUC).
Homenknatypa IUPAC. Crnocobu moOyaoBHM Ha3B OKCHIIB: 1) 3a J0MOMOTroOr0
IpelbKUX YUCIIBHUKIB; 2) 3a nonomorow uucna Iltoka; 3) 3a momomororo uducia
EBanca — baccera. Homenkmarypa ocHOBHMX TiapokcumiB (ocHoB). Ilopsmok



CKJIaJIaHHA Ha3B OCHOBHUX TIOPOKCHMIIB: 1) cucTeMaTMyHa Ha3Ba aToma
CJIEKTPOTIO3UTUBHOTO €JeMEHTa — KaTioHa; 2) CTymiHb OKHCHEHHS aToMa
eJIEKTPOTIO3UTHUBHOTO eneMeHTa — yucio lllToka (BKasyeTbest B Ay Kax PUMCBHKOIO
1uporo); 3) MOAAETHCS CIOBO TIAPOKCHI 3 BIAMOBIIHAM MHOXHUM MPE(IKCOM.
Homenknarypa kuciaoTHux riapokcuaiB (kuciot). I[lopsaok ckiaagaHHSs Ha3B
KUCTIOTHUX TIAPOKCUAIB: 1) MHOXHHMI mpedikc, 10 BiAMOBIAA€ KUTBKOCTI aTOMIB
['iaporeny; 2) Ha3Ba aHioHa. [TocIiOBHICTE YTBOPEHHS Ha3BM CKJIQJ0BUX aHiOHA: 1)
KOOpAMHAIIMHE 4Yuclio (TpelbKi 4YuciioBl mpedikcu, abo MHOXHI mpedikcu); 2)
JiraHj 13 3aKiHYCHHSIM ,,0”; 3) HEHTpaJIbHUN aToOM (JI0 KOPEHS JIATUHCHKOI Ha3BH
IEHTPAJILHOTO aToMa JoAa€eThes cydikc ,,a1”’); 4) uncio Illtoka abo uucno EBanca —
baccera (HasuBaeThcsi abo mmMIIeThbcs B AyxkKax). HomeHkmarypa coseil.
HomMmenknaTypa cepemaHix cojield (BUKOpHCTaHHS 4YHMCIOBHX IpedikciB abo ducia
[lItoka, abo uncina EBanca — baccera). HomenknaTtypa rigporeH-coiei (101aBaHH
0 Ha3BU aHIOHA cJoBa ,,riJipored” 3 uuciaoBuMu mpedikcamu). HomeHknatypa
OCHOBHHUX COJieH (10/1aBaHHS CIIIB ,,I'IAPOKCUI Ta ,,OKCHI 0 Ha3BU aHIOHA, IEPEiK
aHioHiB 3a andasitoM). HomeHknaTypa nonaBiiiHUX cojeil (mepenik KaTioHIB 3a
andasitom). Homenknatypa 3mimanux coneil. Homenknarypa cnonyk 'igporeny 3
Hemeranamu V-VII rpyn TrojoBHMUX mMmArpyn MnOepiogUYHOI TaOMUIl XIMIYHUX
eneMeHTiB. [lopsnok yTBOpeHHs Ha3BH: aTtoM [iporeHy — eIeKTpOHOIIO3WTHUBHA
YaCTUHKA 3 CTYNEHEM OKHUCHEHHs +1, aroM HeMmeTaly — eJIeKTPOHOHEraTHBHA
YaCTUHKA (10 KOpEHsS JJATUHCHKOI Ha3BU €JIEMEHTa HEMETally J0JaloTh Cy(]ikc -un
abo -i1. HomeHknaTypa crosyk, 10 MICTATH 3B’SI3KM HEMETaJ-HeMeTaa abo MeTal-
MeTtall. HoMeHknmaTypa croiayk eneMeHTIB 3 OKCHUTEHOM, SKi MICTATH ITOJI1aTOMHI
amionn O,%, Oy, Oz. IlopsAmOK YTBOPEHHS HA3BH: €JIEMEHT INEPOKCHJ, €IEMEHT
HAJNEPOKCHI, eJIeMEHT 030HiA. HoMeHkaTtypa MOXiTHUX KUCIOTHUX T1APOKCHUIIB:
NEPOKCUKUCIIOT Ta iX COJEH; MOJIKUCIOT Ta iX COJIEH; rajloreHo 1 Cyab(ypornoxiaHuX
HEMETaJIiB; TIOKUCJIOT Ta ix coieil. HoMeHknaTypa HETHUNOBUX OIHAPHHUX CHOJYK
eneMeHTiB 3 OkcureHoM. HomeHkiaTypa KOOpIMHALIMHUX CIIOJIYK.

Knacudikamis opra"iyHuX cHooiayk Ta peakuiid. Ictopuuna kiacuikarnis
OpraHiyHUX cnoJiyk 3a OyaoBoro: 1) Teopis paaukaniB (JIi6ix, Benep); 2) Teopis
tumiB ([roma, I'opman, Bropn); 3) yuitapua teopist (Kepap, Jlopan). Knacudikaris
OTaHIYHUX CIIOJYK 3a Teopiero xiMiyHOi OynoBu byTtiiepoBa: 1) 3a po3ranryBaHHSM
atomiB KapOony y Mojekym; 2) 3a XapakTEpHUMH CTPYKTYpPHUMH e€JEeMEHTaMU
(HedyHKITIOHATBHI 3aMICHUKH, (YHKIIOHAIBHI TPyNH, PI3HI TUOU 3B’SI3KIB).
Knacudikariis opraHiuHux CHOJYK 3a po3TairyBaHHsIM atomiB KapOoHy B Mosekyi:
1) anuxmiuni abo amidaTudHi (CMOMYKH 3 BIAKPUTHM KapOOHOBUM JIAHITIOTOM); 2)
KapOOIMKIIIYHI: a) amIUKIIYHI BYIJIEBOJAHI; 0) apomMaTu4Hi BYrJIeBOAHI; 3)
rerepormkiniuni.  Kimacudikaimiss opraHiyHUX CHOMYyK 3a  (DYHKI[IOHAJBHUMHU
(xapaktepucTuuHUMM) rpynamu. Knacugikaiisi opraHiuHux peakiii 3a HampsiMKOM:
1) 3amimienHs; 2) npuegHaHHs; 3) BiAIICIUICHHS (€TIMIHYBaHHs); 4) MeperpyiyBaH-
Hsa. Krnacudikamis opraHiuHux peakuid 3a MexaHi3MoMm: 1) romosituyHi; 2)
reteposiiTuuHi. Knacudikairiss opraHidyHUX peakiiiid 3a MOJEKYJISPHICTIO 1 TOPSIKOM
peakiiii. OCHOBHI THIM HOMEHKJIATYp B OpTaHiyHIN Ximii: TpuBiaJibHa (ICTOpHUYHA),
palioHalbHa, paguKanbHO-(yHKIIIOHAIbHA, CHUCTEeMAaTHYHa. TpusianbHa
HOMeHKJIaTypa. CrocoOu yTBOPEHHS HAa3B OpPraHiuHMX CHOJYK: 1) 3a MpUpOIHUMU
JDKepenaMu ofiepKaHHs; 2) 3a METOAaMHU OfiepKaHHs; 3) 3a 1M’ sIM IepIIOBIAKpHUBaya.



Panionansna Homenknarypa. CriocoOu yTBOpPEHHS Ha3B: 32 HA3BOIO HAWUIIPOCTIIIOTO
IpeICTaBHUKA TOMOJIOTTYHOTO PsAY. 3B S30K pallioHAIbHOT HOMEHKIIATYPH 3 TEOPIEI0
tumiB. PagukanbHO-GyHKIIOHATRHA HOMEHKIaTypa. CriocoOM yTBOpPEHHS Ha3B: 3a
HA3BOIO 3aJUINIKa (paguKay) i Ha3Boo Kiacy (PpyHKITii).

Cucrematnuna Homenkinatypa IUPAC. Crnocobu yTBOpeHHS Ha3B: MPUHIIHIM
3aMimieHHs. ['0JOBHMI NPUHIMI CHUCTEMAaTUYHOTO HA3BOYTBOPEHHS — MPHUHIIMII
3aminieHHsi. OCHOBHI MOHSTTS CUCTEMAaTUYHOI HOMEHKJIATYPH OPraHIYHHUX CIOJIYK:
po/loHaYallbHa ~ CTPYKTypa,  XapakTEpUCTUYHA  TpyNa, 3aMICHUK,  JIOKAHT.
PopoHauanbpHa CTpyKTypa B allUKIIYHUX CIIOJTYKaX — FOJIOBHUM KapOOHOBUH JIAHITIOT,
y Kap0o- Ta TETepOUUKIIYHUX — ILHKJI. BimoOpakeHHs CTyIeHs HaCH4YeHOCTI,
HEHACHMYCHOCTI OpPraHIYHUX CHOJIYK. XapakTepucTuuHa ((yHKI[IOHAJIbHA) Tpyrna —
HAJIEXKHICTh /10 KJacy opraHiyHux cnoiyk. Crapiia xapaktepucTudHa (QyHKIIio-
HajbHA) rpyna. Tunu 3amiCHUKIB: 1) XapakTEpUCTHUYHI TPyIH, IO MO3HAYAKOTHCA
npedikcamu 1 cydikcamu; 2) 3aMICHUKH, 10 MO3HAYAIOTHCS TUIBKH Tpedikcamu
(BYIJIEBO/IHEBI 3aMICHUKH, JAESKI XapaKTEPUCTHUYHI Ipynu). BIiIMIHHOCTI y TepMiHax
,»BYTJICBOJAHEBUM 3aMiCHUK~ 1 ,ByrjieBojHeBud paaukan’. Jlokant (ogHa abo
nekuibka mudep, 1Hoal ditep). [lpaBuna ckinagaHHs Ha3B OPraHiYHHUX CIHOJIYK 3a
CHUCTEeMAaTHUYHOI0 HOMEHKJIATYpOIO: BU3HAYEHHS CTAPIIOi XapaKTePUCTHYHOI TPYIH 3
ypaxyBaHHSM BiJTHOCHOTO CTAapIIMHCTBA XapaKTEPUCTHUUYHUX TPYI; BU3HAYCHHS
pOJIOHAYaNbHOI CTPYKTYpH; BH3HAUEHHS TOJOBHOIO KapOOHOBOrO JIAHLIOra B
AIlIMKJIIYHUX CIONYKax (32 MaKCUMAaJbHOIO KIJIBKICTIO XapaKTEpUCTHUUHUX TPYII; 3a
MaKCHMaJbHOIO KUIBKICTIO KpaTHUX 3B’S3KIB; 33 MAaKCHUMAJIBHOIO JIOBXKHHOIO
JAHIIOTA; 32 MAKCUMAJIbHOIO KUIBKICTIO XapaKTePUCTUUHUX TPYII, L0 MO3HAYAIOTHCS
nuiie npedikcamu); Hymepaiiisi atomiB KapOony pogoHadanbHOT CTPYKTYpH; HAa3BU
yCIX THIIMX 3aMICHUKIB B ai(aBITHOMY MOpsiAKY. Bu3HaueHHs andaBiTHOTO MOPSIAKY
B Ha3Bax. BusHaueHHs JokaHTIB y Ha3Bax. Opdorpadiuni mpaBwia s Has3B
opraniunux cmnomayk. CydacHuid CcTaH HOMEHKIATypd OpTraHiYHUX CIIOJIYK.
Pexomenpamii IUPAC-1993. TepMiHOTBOpEHHS B OpraHiuHIN XiMmii.

[ToHATTS Mpo MEpBUHHI, BTOPUHHI, TPETUHHI Ta 4yeTBepTUHHI atromu KapOony.
HomeHnknarypa ankaHiB: TpuBiaNbHa, pamioHanbHa, cuctemarnuna (IUPAC).
AJKUIBbHI 3aMICHUKH Ta iX Ha3BH. [IpaBuiia yTBOpEHHS Ha3B aJIKaHIB HEPO3TATY>KEHOI
Ta pO3rally’kKeHo1 Oy/I0BU 3a CUCTEMAaTUYHOIO HOMEHKJIaTypoto. [IpaBuna yTBopeHHS
Ha3B  TPOCTOPOBUX 130MepiB aikaHiB (KOHGOPMEpIB Ta ONTUYHUX 130MEPIB).
[TpaBuna Kana — Iaronsna — [penora (R-, S-HoMeHKIaTypa) Il BUSHAYCHHS a0co-
JT0THOT KOoH(irypaiii Mojiekyn. CTapmIuHCTBO 3aMICHUKIB OUIS XipaJdbHOTO IIEHTPY.
HoMmeHnknarypa ankeHiB: TpuBianbHa, paifioHanbHa, cuctemaruuna (IUPAC).
[TpaBuiia yTBOpEeHHsI Ha3B aJKEHIB HEPO3TalyeHOi Ta po3raixykeHoi OyIoBU 3a
CUCTEeMAaTUYHOIO HOMEHKJIaTypoto. [IpaBuia yTBOpeHHs Ha3B MPOCTOPOBUX 130MEpIB
ankeHiB (yuc- 1 mpauc- ta Z-, E-). Ipunmun crapmmncTBa (Kana — Inronpna —
[Ipenora). IIpaBuna yTBOpeHHs Ha3B aJKEeHUIbHUX 3aMiCHUKIB. HoMeHknaTypa anka-
J€HIB: TpuUBiaJlibHA, cucTeMarnuHa. [IpaBuna yTBOpEHHsS Ha3B aJIKaJi€HIB 3a
CUCTEMaTUYHOIO  HOMEHKJIaTtypor.  HomeHknaTypa  ankiHIB:  TpuUBiaJIbHA,
panioHanbHa, cuctemMaTu4Ha. [IpaBuia yTBOpeHHs Ha3B ajKiHIB 32 CUCTEMATUYHOIO
HOMEHKJIaTyporo. [loHsATTS mpo TepmiHanbHI ankiHu. [lpaBuna yTBOpeHHsS Ha3B
aNKiHUTbHUX 3aMmicHUKiIB. HomeHkmatypa mukinoankadiB. [IpaBuna yTBOpeHHs Ha3B
130MepiB IUKJIOATKaHIB: CTPYKTYpHHUX (KUIbKICTh aTroMmiB KapOoHy B mukii, OymoBa



O1YHUX JIAHLIOTIB, MOJOXEHHS 3aMICHUKIB y LHMKJII1); MPOCTOPOBUX (T€OMETPUUHHUX,
ontuyHUX 1 KoH(popmamiiiaux). I[IpaBuna yTBOpeHHS Ha3B UKIOAIKIIBHUX
3aMmicHUKIB. HoMeHKIaTypa OIMUKITIYHIX CHCTEM: CITOJIYK 3 130JIbOBAaHUMU ITUKJIAMH,
CripaHiB, KOHJICHCOBAaHMX 1 MICTKOBUX cucTeM. Jlekaminu 1 X mpocTopoBa OymoBa.
Homenknarypa MoHO-, nu- 1 Tpu3amilieHUX O€H3E€HIB — TOMOJIOTIB O€H3EHy 3
OJTHAKOBUMHU 1 PI3HUMU QJIKUTHHUMU 3aMicHHKaMu. [IpaBuia yTBOpEeHHs Ha3B OJIHO-,
JBOXBAJICHTHUX AapWJIbHUX 3aMiCHHMKIB.  HoOMeHKIaTypa apoMaTHYHUX CIOJIYK
HeOeH301MHoro TuMy (KaTioHIB, aHIOHIB, aHyJeHIB). HoMmeHkiatypa GaratosaepHux
apOMaTUYHUX CHOJYK 3 HEKOHJEHCOBAaHMMHU siapamu OeH3eHy. HomeHnkiatypa
OaraTtosiiepHUX apOMATHUYHUX CIOJIYK 3 KOHJACHCOBAHUMH siipamu OeHzeny. [Ipasuna
YTBOPEHHS Ha3B MOHO- 1 JW3aMilllcHUX HadTajeHIB, aHTpalleHiB, ()eHAHTPEHIB 3a
CHUCTEMaTUYHOIO HOMEHKJIATYypOIO.

TpuBianbHa, paguKadbHO-(QYHKIIOHAIbHA Ta CHUCTEMaTHYHA HOMEHKIJIATypa
raJIOTeHOANIKaHIB Ta TaJloreHoankeHiB. [IpaBmia yTBOpeHHsS Ha3B CTPYKTYPHHX 1
IIPOCTOPOBHUX 130MEpIB TaJOr€HOANKAHIB Ta rajoreHoankeHiB. HomeHkiarypa
rajioreHoapeHiB. HoMeHKi1atypa HITpOCHONAYK alipaTUYHOrO 1 apOMAaTHYHOIO PSI/IIB.
Buxopuctanus mnpeQikciB i1 NO3HAYEHHS AMHAMIYHUX CTPYKTYpPHHX 130M€piB
HITpOCTIONYK amidarnyHoro psay. Krnacudikamis amiHIB: TNEpBHHHI, BTOPHHHI,
TPETUHHI, XUPHO-apOMAaTHYHI Ta apoOMaTHU4HI aMiHUA. TpuBiajibHA, pagUKAIbHO-
¢dbyHKIIOHATBPHA Ta CHCTEMaTHYHA HOMEHKJIATypa amiHiB aiiaTUYHOro psay Ta
apoMatuyHoro psAiB. HomeHkimatypa conel 1ia3oHil0 Ta  a300apBHHUKIB.
Homenknarypa oIHOAaTOMHUX HAacH4YEHHMX 1 HEHACHYEHHX CIHPTIB: TpUBIaJbHA,
palioHaibHa, paJauKaIbHO-(QYHKI[IOHANIbHA, cUcTeMaTu4Ha. [IpaBuia yTBOpEHHs
Ha3B CTPYKTYpPHHX Ta MPOCTOPOBUX 130MepiB cOHUPTIB. [lepBUHHI, BTOPWHHI 1
TpeTuHHI cnuptu. HomeHknaTypa ABOX-, TPhOX- Ta 0araTOaTOMHUX CITHPTIB:
TpUBIaJbHA, pAIUKAIbHO-(DYHKIIIOHANIbHA, cucTeMaTnyHa. [IpaBuna yTBOpeHHs Ha3B
CTPYKTYPHHUX Ta MPOCTOPOBUX 130MepiB. HoMeHKaTypa aMiHOCIIUPTIB: TPUBiaJIbHA,
paauKanbHO-(QYHKIIOHANbHA, cUcTeMaTnyHa. HomeHknaTypa eTepiB: TpHUBIAJbHA,
paauKanbHO-(QYHKIIOHANbHA, cucTeMaTu4Ha. [IpaBuiia yTBOpEHHsI Ha3B €TepiB 3a
CHUCTEeMAaTUYHOIO HOMEHKJaTyporw. HomeHkiaTypa TIOCHHUPTIB Ta TIOETEPIB:
TpUBIaJbHA, PAIUKAIbHO-(DYHKIIIOHANIbHA, cucTeMaTnyHa. [IpaBuiia yTBOpeHHs Ha3B
CTPYKTYpHUX Ta TMPOCTOPOBUX 130MEpiB 3a CHCTEMAaTHYHOI HOMEHKIIATYPOIO.
Knacudikamis ta HOMeHKIaTypa ¢enoniB. Ha3zpu ¢deHomIB, 1m0 J03BOJICHI IS
BukopuctanHa 3a pexkoMeHmarismu |UPAC-1993. Tayrtomepis pe3opuuHONIY 1
daopormonmay.  HomenkmnaTypa anplerigiB 1 KETOHIB — ami(aTUYHOTO  Ta
apOMaTUYHOTO PAJIB: TpUBIAIbHA, paIllOHAIbHA, pPaJAUKATHHO-(PYHKITIOHAIBHA,
cuctematnyHa. Knacudikamiss kapOboHoBUX KuciIoT. HomeHKnaTypa HacCHYSHHX
MOHOKapOOHOBUX KHCIJIOT: TPUBIaJIbHA, palliOHaJbHA, PaIUKaIbHO-(YHKIIIOHATIBHA,
cuctemMarnyHa. Ha3Bu 3aiMINKiB HACHYCHHX MOHOKApOOHOBHUX KHCIIOT: aIlMJIbHA Ta
aluiIaTHAa TPyNU, allUaT-aHIOH, auuiaT-pagukain. HoMmenknarypa QpyHKIiOHaIbHUX
NOXIIHUX HACUYEHUX MOHOKapOOHOBUX KHUCIOT (COJied, TaJlOreHOaHT1IpHIIB,
aHTIApUAIB,  ecTepiB,  amifiB,  HiTpuiiB). HomeHkiarypa  HEHAaCHYEHHX
MOHOKapOOHOBHUX KHCIIOT: TpUBiaJibHA, paUKaIbHO-(DYHKI[IOHAJIbHA, CUCTEMATUYHA.
[IpaBuwiia yTBOpEHHS Ha3B CTPYKTYPHHUX Ta MPOCTOPOBUX (yuc-, mpauc-) 130MepiB 3a
CUCTEMAaTUYHOIO  HOMEHKJIarypor. HomeHnknatypa  JIuUKapOOHOBHX  KHUCJOT:
TpHBIaJIbHA, paauKaIbHO-(QYHKIIOHAbHA, cucTeMaThyHa. [IpaBuna yTBopeHHs Ha3B



HACMYEHUX 1 HEHACHYCHHX JUKAPOOHOBUX KHCJIOT 32 CHUCTEMaTUYHOIO
HOMEHKJIaTypoto. HoMmeHkiaTypa riipoKCMKapOOHOBUX KHUCIIOT: TpUBiajbHA, paju-
KanbHO-(DyHKIIOHANBHA (0-, B-, Y-, 0-, €-TIAPOKCUKHUCIIOTH), cucTemMaTnuHa. [IpaBuna
YTBOPEHHSI Ha3B CTPYKTYpHHUX Ta MPOCTOPOBUX 130MEPiB 32 CHCTEMATUYHOIO
HOMEHKJIaTyporo. BimHocHa koHpiryparis (D- 1 L- psau). AGcomroTHa KoHpIryparris,
R,S - cucrema Kana — Inrompna — Ilpernora, mpaBuiia CTapIIMHCTBA 3aMiCHHUKIB.
Me3zo-, mpeo-, epumpo-popMu T1IPOKCUKApOOHOBUX KHCIOT. HOMeHKIaTypa amiHo-
KHCJIOT: TpUBIaJIbHA, pajuKaabHO-GYHKIIOHANRHA (O-, -, Y-, O-T1IAPOKCUKHUCIIOTH),
CUCTEMaTW4yHa. YMOBHI TO3HA4Y€HHs aMIHOKHUCIOT. [IpaBuna yTBOpeHHS Ha3B
CTPYKTYPHUX Ta TMPOCTOPOBUX 130MEpIB 3a CHCTEMAaTHYHOI HOMEHKJIATYPOIO.
Bignocna kondirypariis (D- 1 L- psau). AGcomorHa koHbiryparis, R,S - cucrema
Kana — Inronpaa — Ilpenora, nmpaBuia ctapiiMHCTBa 3aMiCHUKIB. HoMeHkiatypa Ta
130Mepist  ampAeriio- 1 KETOKHCIOT: TpUBIajdbHA, paJAUKaIbHO-(QYHKIIIOHATIbHA,
cucrematuyHa. Knacudikaiiss Ta HoMeHKIIaTypa KapOOHOBUX KHUCIOT apOMaTHYHOTO
psany. IlpaBuiia yTBOpEHHS Ha3B 3a CUCTEMAaTUYHOIO HOMEHKJaTypoto. Kiacudikaris
Ta HOMEHKJaTypa ByrieBoJiB. Knacudikailis Ta HOMEHKJIATypa MOHOCAaXapW/IiB:
anbo3 1 kero3. CrepeoximiyHi D- 1 L- psiau ayig mo3HayeHHs! ONTUYHUX 130MEPIB.
[IpaBuna yTBOpeHHA Ha3B LMKIIYHMX (HaIiBaleTalbHUX, KiUIb4AacTHX) (opMm s
rimoko3u 1 ¢pykrosu. [lozHaueHHs giactepeomepiB — o-, B-aHomepiB. [lozHaueHHs
€KBAaTOPIaJbHOTO 1 AaKCIaIbHOTO TMOJOXKEHHS JUIsl IPOCTOPOBUX KOH(POpPMEpPIB
rimokomipano3Horo mukiny. CydacHa nomenknatypa IUPAC mis moHocaxapumis.
Tunu HOMEHKJIATYp IS BIHOBJIOIOUMX 1 HEBIAHOBIIIOIOYUX JHWCAXapHiB, MOJI ca-
XapuaiB.

Homenknatypa rereponukiaiyHuX cnoiyk. Kiacudikaiis reTeponukiIigyHuX
CHoJiyk 3a: 1) KIUIBKICTIO BCIX aTOMIB Yy LMKJI; 2) KUIBKICTIO T€TE€poaToMiB; 3)
IPUPOAOI0 TeTepoaToma; 4) MICLHEM 3HAXOJKEHHS reTepoaroMa B 130JbOBAaHUX a00
KOHJCHCOBaHUX IMKiIax. HomMeHKnIaTypa TeTepOLMKIIYHUX CIONIYK: TpHUBIalbHA,
HaIlBTPUBIAJIbHA, cucTeMaTuyHa. CucteMa ['aHua — Bigmana 11 reTepoIukimB 3
KUTBKICTIO aTOMIB BiJl TPhOX 10 JecaTr. OcoOIMBOCTI CKIIaJaHHs Ha3B T'eTePOIMKIIIY-
HUX CIOJIYK: HyMepallis aTOMIB y TETEPOIMKIIYHUX CIOJIyKax; Cy(diKcH, 10
3aCTOCOBYIOThCA B cucteMi [aHua — Binmmana. Homenknatypa m aTUYICHHUX
TeTepOIMKIIIB 3 OJHUM rerepoatoMoM ((dypan, mipon, Tioden). Homenkmarypa
KOHJCHCOBAHUX IT'SITUUJICHHUX TETEPOLUKIIB 3 OJHUM TerepoaroMoM (1HIOI,
1301H70JI, KyMmapoH, TioHadTeH, kapbOa3on). HomeHknarypa ©’SITUWIEHHHX
TeTEPOLMKIIIB 3 JBOMa rerepoaromMaMu (mipa3oi, 1MiJa30Ji, OKCa3oJ, Tia3od,
OeH3imigazon, OeH30Kca3oj, OeH30Tia30, 130Kca30i, 130Tia3on). Homenknatypa
IIECTUYJICHHUX TETEPOLMKIIIB 3 OJHUM rerepoaromMoM (mipuauH). Homenkiarypa
KOHJICHCOBAHUX IIECTUWICHHUX TE€TEPOLMKIIB 3 OJHUM Te€TepOoaTOMOM (XIHOJMIH,
130X1HOJIIH, akpuauH). HoMeHkiarypa MIECTHMYJIEHHUX TETEPOIMKIIB 3 JIBOMA
rerepoaToMamu (Mipuja3uH, MipUMiAnH, mipa3uH). HoMeHkiatypa KOHAEHCOBaHUX
HITPOT€HOBMICHUX T€TEPOIMKIIYHUX CIIONYK (ITypHH Ta MyPUHOBI OCHOBH).

4.21. IHOOPMAIIMHI TEXHOJIOI'I B XIMII

[apopmaniitni  Texuonorii. Iudopmania. Knacudikamis 1H(1)0pMau11 3a
croco0oOM KOJyBaHHS, c(peporo BHHUKHEHHS, CIIOCOOOM TMepemadi i CHpI/II/IHHTTSI
CYCIIUJTbHUM TpH3HaYeHHsSM. BractuBocti iH(opmarii: aTpuOyTHBHI, ITparMaTHYHI,



nuHamiuHi. [HpopmariiiHe cycninbeTBo. O3Haku 1HQOPMAIIIHOTO CyCHiIbCTBA:
IUTaHeTapHa, TyIo0anbHa, nepkaBHA. [Hpopmariiini TexHonorii. Etanm po3Butky
iH(popMaLiiHuX TexHoJorii. [ndopmaniiini peBomrolii. Enekrponno-o04ncitoBaibHi
marmuHau (EOM). Po3BuTOK 00uYnCIIOBAIbHOI TEXHIKH (€JIeMEeHTHA 0a3a, IMIBUAKICT
00po6ku 1HDOopMarlii, mporpaMue 3abe3nedeHHs, 3actocyBanns). [Tokomiaus EOM.

['moGanpHi Mepexi. [HTepHET gk JKeperno HaykoBoi iHdopmarii. JlokanpHi
KOMIT' FOTepHI Mepexi. ['nobanbHl Komm'roTepHl Mepexi. IHtepHer. TepmiHonoris
Intepuer. Ilporokonu Intepuer: TCP, IP, HTTP, FTP, SMTP, POP3. [P-ampeca,
JIOMEHHa CUCTEMa IMEH, JOMEH BEPXHbOTO, JIPYTOT0 Ta TPEThOr'O PIBHIB, CAalT, BEO-
CTOpiHKa, ToJIoBHA cTopiHka caity, URL, O6pay3ep. MoxmuBocti Intepuer: World
Wide Web (rimeprekcr, rimepmesia), €JICKTPOHHA IIOIITA, ITOIIYKOBI CHCTEMH,
dopymu, ICQ, Skype; ix BHKOpHUCTaHHS y HaBYaJIbHOMY IIpOLIECi. 3arajbHa
XapaKTEPUCTHKA OHJAWHOBUX 1H(QOPMALIMHUX JKepen. [30Jb0OBaHUN JOKYMEHT,
rpyna BeO-CTOpiHOK, 0a3a naHux. XiMiuHa iH(popMallis Ha cailTaX YHIBEPCHTETIB,
HAayKOBUX YCTaHOB, KOMEPLIMHUX OpraHizaiiil, MepCcOHAJIbHUX caiTaX HYKOBIIB.
HaykoBi HOBMHM Ha BeO-caiiTax. EnexTponHi katamoru O010miorek. JlomoMixkHi
IHCTpYMEHTH 1H(pOopMaliiHOro nouyky. OHIaiHOBI YHIBEPCAJIbHI Ta CIELiali30BaH1
eHuukionenii. Bikinenis. [Ipunuunu ¢opmyBaHHS, pefaryBaHHsl Ta peLEH3yBaHHS
Bikinenii. J{ocToBipHicTh 1H(OpManii, mo myosikyeTrbea B Bikinenii. IlopiBHAHHS
00’eMy 1 SIKOCTI XiIMI4HOI 1HOpMAaIll B YKpaiHCHKiM, pOCIHCHKIN, aHTTINCHKIM Ta
HIMELIbKIA Bepcisix. Bikimemis sk BiJlpaBHa MO3UIlis 1HPOPMALIMHOTO MONIYKY.
MogHi iHcTpyMeHTH [HTepHeT. CIOBHUMKM Ha MOpTallax YKPaiHCBKHUX Ta POCIMCHKUX
MOIIYKOBUX CHUCTEM. ABTOMAaTUYHUH Tepekian (pparMeHTiB TEKCTy Ta BEO-CTOPIHOK
3a JOMOTOI0 OHJIAMHOBHX 3aco0iB. [HpopMaliiiHUI MONIYyK MO JOKYMEHTax, MOBa
SKUX He3HAllOMa KOPUCTYBAYEBI.

TekcToBi 0a3u nanux. HaykoBa nmyOumikarisi. Kinacudikaiis 6a3 1aHux 3a TUTIOM
30epiranHs 1HGOpMaIlii: TEKCTOBI; YHACIOBI; 0a3u, MO MICTATh CTPYKTYpHI (popmynu
PEYOBHMH; BIAOMOCTI MPO XIMIYHI pPEAKUli, CHEKTpaJbHI XapaKTEPUCTUKHU; apXIBH
nporpam. Knacugikamis 6a3 gaHux 3a cnocoooM A0cTymy: o(iaiiHOBI Ta OHJIAWHOBI.
JliteparypHi 0a3u jganux: Oi0miorpadiuni, pedepaTuBHi, TOBHOTEKCTOBI. HaykoBa
nyOnikaiis. Tunum JpyKOBaHMX HAYKOBHX BHUAAaHb. lIepBUHHI 1 BTOpMHHI JKepesa
HaykoBOi1 1H(opmanii. HaykoBuil kypHan sk apxiB HaykoBoi iH(popmarii 1 sK
ITHCTPYMEHT OITIHKHM SIKOCTI PE3yJIbTaTiB HAyKOBOi AUTBHOCTI. CTpyKTypa KypHamy.
Tunu myOGmikamii B HAYKOBOMY >KypHaji (CTaTTs, KOPOTKE MOBIJIOMJICHHS, JIUCT B
pemakiito, orisa). [Hpopmaris B KypHali, sKa MPOXOAUTh 1 HE MPOXOJIUTH
periensyBanHs. OHIAHOBI HAyKOBI JKypHalu. 3arajibHa  XapaKTEePUCTHKA
CJICKTPOHHUX MEPIOJUYHUX BHJaHb. [lepeBaru eneKTpOHHHX BHUJAHb MOPIBHSHO 3
JIpYKOBaHUMHU. TWUMM TIepeAruIaTd Ha EJeKTPOHHI TepioanyHi BuaaHHsA. EmOapro.
HaykoBa crarts. CtpykTypa (Ha3Ba, aBTOpHM, aHOTAIlisl, KJIIOYOBI CJIOBA, aHaji3
JiTepaTypHUX JoKepel, (opMysIroBaHHS METH, 3aBIaHb, TOCTAHOBKA MPOOJIEMH,
BUKJIAJl OCHOBHOTO MaTepially, BUCHOBKH) Ta BHMOTHM 10 O(OpPMIICHS HAyKOBOi
crarti. [IpenpidT, mocTnpiHT, penpiHT. Matepianu koHdepenii. Te3u momnosiaei,
pO3IIMPEHI Te3H, Mpe3eHTallis, MaTepianu koHdepenii. Jucepraiis. ABropedepar
nucepranii. JlemonyBanusa. Iligpyunuk, wmoHorpadisi, HaBYAJIbHUN IOCIOHUK.
PedepatuBauii xypHan. CTpykTypa >KypHally. YHiBepcalibHI Ta CIelliali30BaHi
pedepatuBHi KypHanu. bibmiorpadiuynuii onuc HaykoBoi myOJikaiii: KOPOTKHM Ta



noBHUM. IMnakT-hakTop HaykoBUX >KypHamniB. [Hmekc mutyBanb. [lo3axypHanbH1
enektponni myOmikamii. [lyOmikamii e-mpinT. OHnaiiHOBI (QOpPMHU  MPOBENEHHS
HAYKOBOi KOH(epeHIli. YHIBEpCUTETChKI, HAllIOHANbHI Ta MIXHAPOIHI pero3uTapii
HayKOBUX MyOmikariii. [lomryk pemo3utapiro 3a TEMAaTHKOIO, MiCIIE€3HAXOKEHHSM,
HAllOBHEHHSM; IIOBHOTEKCTOBHI TONIYK Yy JOKYMEHTaxX, M0 30epiralotbcs B
penio3utapisix. OCHOBHI BHJAABHHIITBA XIMIYHOI HAYKOBOI MEPIOAMYHOI JIITEPATYpH.
YkpaiHOMOBHI, POCIMICLKOMOBHI Ta aHTJIOMOBHI1 XiMmiuH1 ¢axoBi BujaHHs. [loptan
ScienceDirect — indopmaniiinuii nentp BuaaBaunTsa Elsevier. ITopran SpringerLink
— iHhopMaIiiHUHI [IEHTP BUAaBHHUIITBA SPringer.

[TommykoBi cuctemu. IlpuHIUIIL pOOOTH TOIIYKOBUX 3aco0iB  (IOIIYKOBI
CHUCTEMH, TEMaTU4Hl KaTaJord, METamnourykoBi cuctemu). llomrykoBa cucrema.
CrtpykTypa Ta NpUHIUIIK pOOOTH MOILIYKOBUX CUCTEM: IIporpamMa-po0or, iHAeKcallis,
KJIFOUOBE CIIOBO, 3amuT. Bujam 3anuTiB: mpocTi U ckiagHi. OcoOiMBOCTI BHOOPY
KJIFOUOBUX CIIB IS MOWYKY coenugiyHoi XiMI4HOI 1HQopMamii. 3apyOixHI Ta
BITYM3HSIHI JIilepu cepel TomykoBux cucreM. llomykoBa cucrema Google.
Kopotkuii onuc nomrykoBoi cucreMu. Anroputm po0otu. O0’eM IpOIHAEKCOBAHOI
iH(popmanii. bararomoBHICTh 1HTEpdeiiciB. [lomrykoBa cructema ik KOMIUIEKC 3ac001B
JUIsL TIOUIYKY PECypciB pi3HOro Qopmary, CTPYKTYpU Ta HpU3HayeHHs. ['00BHa
cTopinka. POpMyBaHHS MPOCTOrO Ta CKJIAAHOrO (po3mupeHoro) 3amutiB. [lopran
SAuaexc: ToOIIyKOBa CHUCTEMa, TEMATHMYHUW Kartajor, JOMOMIXHI 1HdOpMaIliitHi
pecypcu. OcobnuBocTi (popMyBaHHS 3anuTy. TemMaTMUHUN KaTaJor Ta MOLIYKOBa
cuctema Yahoo. l'any3p BukopuctanHa. OCHOBHI XapaKTEpUCTUKU Ta NPUHOMHU
poboT 3 IHMMMH 3apyODKHUMH YHIBEPCAJTbHUMHU TONTYKOBUMHU CHCTEMaMH
(Pambnep, Amnoprt). BiTum3HsSHI TIONIYKOBI CHCTEMH — TEMAaTHYHI KaTaJlOTH:
Bigmir)net, META.

[Tomryk cnenugiunoi XximMiyHOi 1H(popMarii B 0a3ax MaHHUX, MONIYKOBHUX
CUCTEMax 3a JOIMOMOTIOI peecTpaliHux HomepiB. Peecrtpaiiiiinuii Homep. Popmar
peecTpaliiHuX HoMmepiB. XapakTepucThka iHdopmarllii, SKy MOXXHAa OTpUMAaTH
3Hatoun peectpamiiauii Homep cnonyku. UN, EC, RTECS, PubChem nomepu.
®opmar. Tlopsaok npucBoeHHd. Bukopucranna. XapakTtepucTuka iHdopmarii, sKy
MO>KHAa OTpUMATH, 0a3ylOUHUCh HA PEECTpPALlitHI HOMEpPH. XapaKTePUCTUKA CIOIYKU
3a CAS nHomepom. ®opwmat. Ilopsimok mnpucBoeHHs. IIpobGnemu BUKOpHCTaHHS.
OmnmaitHoBi Ta odmaitHoBi mkepena CAS wHomepiB. XemoindopMmartuka —
3aCTOCYBaHHS METOIB 1H(POPMATHUKH JJIsl BUPIIICHHS XIMIYHUX TIPOOJIEM.

Cnocobu yMOBHOTO BioOOpakeHHSI XIMIYHOI CHOJIYKA B (hopmaTi TEKCTOBOTO
psaka. BimoOpakeHHs CKlIaay Ta CTPYKTYPH XIMIYHOT CIIOJIYKH B (popMaTi JIIHIHHOTO
3anucy. Homenknatypa IUPAC. OdnaitHoBI Ta OHJIAaHOBI 3ac00HM TeHEPYBaHHS
CUCTEeMAaTUYHUX Ha3B pedyoBUHU. [Ipobiemu, 110 BUHUKAIOTh MijJ YaC BUKOPUCTAHHS
Ha3Bu |lUPAC sik kimrogoBoro ciosa. OnnaitHoBUil (popMyiibHMI BKa3iBHUK. [lopsiiok
3anucy OpyTo-(opMysn XiIMIYHMX PEUOBHH 3a cucTteMmor Xumia. JliHiitHl HoTamil
SMILES. Heo0xinHicTh BUHUKHEHHS BiJIOOpaXXEHHs CKJIAAy Ta CTPYKTYpU XIMIYHHX
crionyk 3a jgomnomoroto SMILES. OcnoBHi npaBuna dopmyBanHs koxy SMILES
(komyBaHHS JIIHIMHUX, PO3TaIyPKEHUX, IUKIIYHUX, apOMATUYHUX MOJEKYJISIPHUX
CTPYKTYp, MOHHHUX CIOJIYK, CTPEOI30MEPiB, CXeM XIMIYHMX peakiliif). OdraitHoBI Ta
oHJaitHOBI 3aco0u reHepyBanHsa koaiB SMILES. TlepeBaru ta Heposiku SMILES y
cdepi KoayBaHHS XIMIYHUX CTPYKTYyp. OHialiHOBI 6a3u gaHuXx, mo Mictate SMILES.



Buxopucrtanuss SMILES B indopmamiitnHomy mnomrymi. MiKHaApOgHHM XIMIYHHINA
inentudikarop INChl. Ilpuuman BuHWKHEHHS XimidHoro ineHtudikaropy InChl.
3araneHi ysBiaeHHs npo dopmat koxy INChl. Ximiunuit inentudikarop InChlKey.
OduaitHoBi Ta OHJIaHOBI 3aco0u reHepyBanHs koaiB INChl. Bukopucranns INnChl ta
InChIKey B iHopmaIiitHOMY MTOIIyII.

JHoBinkoBi 0Oa3u nanux. Enektponni pecypcu. JloBigkoBi 0a3u AaHUX, IO
MICTSITh BIJIOMOCTI PO (Hi3WYH1 Ta XIMIYHI BJIACTUBOCTI XIMIYHUX PEUYOBUH, CYMIIIICH,
MarepianiiB. basu maHux, 1mo MicTATh 1H(GOpPMAIliI0 PO CTPYKTYPHY OYI0BY CIIOJYK.
CaifTi IpoBITHUX KOMIAHIM, 1110 BUTOTOBJISIOTH XIMiuH1 ToBapH. Kataioru XiMiuHUX
peakTuBiB. MeTonMKa TOIIYKY BIJIOMOCTEH NIPO pPEakTHUBH Ta (ipMHu, M0 iX
BupoOssitoTh. Jepxkcrangaptu, JCAHIIIH — mxepena ximiunoi iHdopmaiii. basu
JAHUX, 10 MICTATh BIJIOMOCTI IIpO HAIlIOHAJbHI, MIKHAPOJHI CTaHIApPTH Ta
texHoJsoriuHi crenudikamii. [Tacmoptu 6e3nexkn (MSDS). OnnaiiHoBi 0a3u JaHUX,
mo wmictate MSDS. Tepmomunamiudi 0a3m maHMX Ha calTi MOCKOBCHKOTO
JepKaBHOTO yHiBepcuTeTy. basm manux Scopus, Curma, ChemSpider, PubChem,
ChemiIDplus, ChemSynthesis. KopoTka xapakTepucTuka THIy Ta 00’eMy
1H(opmMmariii, 1o 36epiraeTbes B 6azax manux. HaykoBuii popym Ta 00T K JKEpeno
iHpopmarii Ta goBimkoBui iHCcTpyMeHT. @®opymm Ha mopram Chemport.ru.
KoMiutexc HaBuanbpHuX BizeokaHanais YouTubeEDU.

TexcroBuii pegakrop Word. Knacudikariis TeKCTOBUX peakTopiB. BBeneHnns ta
IpykyBaHHs TekcTy. HenpykoBani cumBoiu. CnocoOu BHUIUICHHS  TEKCTY.
dopMmaTyBaHHsI CUMBOJIIB, a03ailiB, CTOPiHOK. CTBOpEHHSs, 30epeKeHHS, BIIKPUTTS Ta
npyk nokymeHTiB. Komontutynu. CtBopenHs Ta dopmaryBaHHs Tabmuik. Ko-
MIIOBaHHS Ta TEPEeMIIIeHHs] TeKCTOBO1 iHpopMarii. PoboTa 31 criuckamu. BceraBka
cuMBoJIiB. Po6ora 31 ctusimu. [Tanens iHcTpymenTiB. PoGoTa 3 pemakTopoM popmyit.
CrBopennss MakpociB. Ilapamerpu mporpamu Word. PobGorta 3 rpadiunumu
00’ eKTamu.

[Iporpama Excel. BBenenns mnanunx. @opmartyBanHs podoyoro jucrta. Gopmar
KoMipku. Buxopucranua ¢opmyn. [Homunku. Bugm aiarpam. IToOymoBa pizHOro
TUIly Jiarpam, rictorpam, rpadikiB, peJaryBaHHs TEKCTIB, (OpMyJ, Jiarpam.
dopmartyBaHHsa (popMyn, ApyKyBaHHS poOoumx JuCTiB. CTBOpPEHHS TIiNEP3B’SI3KIB.
CTBOpEHHSI MaKpOCIB.

[Iporpama PowerPoint. Ctpyktypa Ta moxxiauBocTi mporpamu PowerPoint.
Crpykrypa cnaigy. ®opMaTyBaHHS TEKCTy 1 CHOHUCKIB. BcTaBka KapTHHOK,
300pakeHb, BieOpparMeHTiB, niarpam, Tabmunb. JuzaiiH chaiimy. AniMaris.
3amitku. [lepernsn npe3eHTarii.

CTBOpeHHS Ta penaryBaHHs CTPYKTYPHUX (POPMYJT XIMIYHUX CIIOJIYK B MPOTpami
ChemDraw. IIporpama ChemDraw — nomipHuii XiMidHHi pemakTop. IHTEepdeiic
nporpamu ChemDraw. Ctpykrypa po0OO4Yoro BiKHA: TOJIOBHE MEHIO, TOJIOBHA Ta
KOHTpOJibHAa TmaHenb. Orisj eJleMEeHTIB TOJOBHOI Ta KOHTPOJIbHOI MaHesei.
HanamryBanus po6o4yoro BikHa mporpamMu. MOXJIHBOCTI BUKOPUCTAHHS MPOTpaMu
ChemDraw: 300pakeHHsI Ta pelaryBaHHS MOJICKYJSIPHUX CTPYKTYp, 3aIlHC CXEM,
pPIBHSIHb Ta MeXaHI3MiB peakiiiii, neperBopeHHs Ha3zBu IUPAC Ha cTpykTypHY
dbopmyIly 1 HaBIMaKKW aBTOMATUYHE HAJIaHHS Ha3B XIMIYHUM CIIOJyKaM. 300pakeHHs
XIMIYHOTO 00JIaIHaHHS, TTOCY Ay, TPUIaAiB, MAJTIOHKIB.

Bizyaumizarist XiMiYHUX CTPYKTYp 3a goromoroto nporpamu Chem3D. IIporpama



Chem3D - TtpwoxwmipHuii ximiunuii penmakrop. Iatepdeiic mporpamm Chem3D.
CtpykTypa poOOYOTO BiKHA: TOJOBHE MEHIO, TOJIOBHA Ta KOHTPOJbHA ITAHEIb.
HanamryBanust pob6odoro BikHa mporpamu. OTmsig eleMeHTiB TOJIOBHOI Ta
KOHTpOJIbHOT maHened. OcHoBHI ¢yHKIil makety Chem3D. CnocoOu Bi3yamizaltii
TPUMIPHOI CTPYKTYpH: CTPHKHEBA, KyJECTpWKHEBa, 00’eMHa mojeni. Bizyanizaiis
TPUMIpHOI CTpPyKTypu OioMosiekyn. OOpaxyHKH mHapaMeTpiB TPUMIPHOT MOAEI:
JIOBKWHU 3B’S13KiB, BEIMYMHH KYTIiB TOI0. MosekyispHa noBepxHs. [losepxni Ban-
nep-Baanbca, Konnoumi. [ToBepxHi, 1110 JOCTYIIHI 1 HEAOCTYITHI pO3UMHHUKY.

[Taker nporpam ACDLabs. ITaker mnporpam ACDLabs: monekyisipHuUi,
rpadiyHUld  pelakTop, TeHepaTtop TpuMipHUX Mojeneid. KoHcTpyroBaHHS 1
penaryBaHHs CTPYKTYpHUX (opMyIT Ta 1HIIHX 00’ €kTiB. KoHBEpTYBaHHS JBOMIPHUX
CTPYKTYp B TPHUMIpHI; CTBOpeHHs (aitmiB 3 iHQopmarlliero nmpo OyJOBY CIOJYKH;
TeHepyBaHHs Ha3B PEUYOBHH; PO3PAXYHOK MOJICKYJISIPHUX TapaMETPIB.

4.22. TEXHIKA JEMOHCTPAIIHHOI'O EKCOEPUMEHTY

MarepiaibHO-METOUYHE  3a0€3MEUEHHS]  3arajbHOOCBITHIX  HaBYAJIbHHUX
3aKiaalB A MPOBEIEHHS  XIMIYHOTO  €KclmepuMeHty. Micue Ta  poib
JIEMOHCTPALIMHOTO E€KCIEPUMEHTY B CHUCTEMI 3arajibHOi XIMI4HOI OCBITH. Miciie
XIMIYHOTO €KCIIEPUMEHTY B MPOLECI KEPYBAHHS IMI3HABAJIBHOIO ISJBHICTIO YYHIB.
Ponap XIMIYHOTO eKCHEpUMEHTY B PO3BUTKY aOCTPAKTHOTO MHUCIEHHS Y4YHIB;
BUKOPUCTAaHHA  JEMOHCTpAllIMHUX  JOCHIAIB Ha  ypokax  Ximii. DyHKmii
JEMOHCTPALIMHOIO E€KCIIEPUMEHTY; OCHOBHI BHMOTM IIOAO JEMOHCTPALIHOIO
excriepuMeHTy. OcOOJIMBOCTI YYHIBCHKOTO €KcriepuMeHTy. Ponb BuuTens B
oprasizailii Ta MpoBeACHHI1 MPAKTUYHUX POOIT, Ta0OPATOPHUX OCIIJIIB YIHSIMHU.

MeTtonuka AEMOHCTpYBaHHSA JOCHIAIB. MeETOAWYHUN KOMEHTap Tij dac
JEMOHCTPYBaHHS  JociifiB. OcoOJMBOCTI MPOBEICHHS  LIIOCTPATUBHOIO  Ta
MOIIYKOBOI'O €KCIepUMeHTy. Mera Ta 3aBIaHHs CHEHIPAakTUKyMy “TexHika
JIEMOHCTpaLIMHOTrO eKcrepuMeHTy”. OcOOJMBOCTI MPOBEACHHS 3aHSTh, BUMOTHU
IIOJI0 MiATOTOBKH CTYACHTIB JO 3aHATh. METOAWYHO-TIPaKTHYHA TAaIKa CTYICHTA,
BUMOTH JI0 11 KOMIUIEKTYBaHHSI Ta O(POpPMIICHHS.

HopMatuBHi ~ JOKYMEHTH, II0  pEryJiolOTh  MaTepialbHO-METOANYHE
3a0€3MeUeHHs 3araJlIbHOOCBITHIX HABUYAJbHUX 3aKJIAJIB ISl POBEICHHS XIMIYHOTO
eKCIIEPUMEHTY.

[IpaBuna Oes3meku miag 4Yac mpoBeAeHHS PoOIT 3 Ximii. PeakTuBu, mpaBuiia
30epirands 1 poOOTH 3 HUMHU. 3arajbHI BHUMOTH O€3IEKHM Ta TITi€HW Tparli, IIo
BUCYBAIOThCSl 10 KaOiHery Ximii. [IpoTumoskexxne oOiagHaHHS Ta BEHTHIIAIS
xiMiyHUX KaOiHeTiB. [IpaBuna Oe3meku mig yac poOOTH B XiMiuHIN J1abopartopii.
Krnacudikariis XiMIYHUX PEaKTUBIB: 3a YUCTOTOI, XIMIYHOIO MPHUPOJIOI0, CIIOCOOOM
TPaHCHOPTYBaHHs, 32 HEOE3MEUHICTIO 1 YMOBAMH 30€piraHHs, arperaTHUM CTaHOM,
crocobaMu BUKopucTaHHs. KapTroTeka XiMiYHUX PEYOBHH, BIIOMOCTI IPO PEYOBHUHY,
10 MaloTh OyTH 3aHECEH1 10 KapTOTEKU. 3arajbHi mpaBuia poOOTH 3 PEaKTUBAMHU.
['pymnu 30epiraHHs peakTUBIB; PEAKTUBH, 1110 3a00POHEH1 JIJI1 BAKOPUCTAHHS B IIIKOJI.
Micus Ta ymoBu 30epiraHHsi KOXHOI 3 Tpyn peakTuBiB. KonbopoBe MapKyBaHHS IpyIl
peakTuBiB. 3arajabHl MpaBuja pPO3MIIIECHHS Ta 30epiraHHs PEakTUBIB B XIMIYHIN
Jabopartopii: Ha MOJUIIAX Ja0OPaHTCHKOI madu, B CeKIisAx 1madu i1 TArorw, B ceidi;
yMOBH 30€piraHHs JIETKO3alMHCTUX PEYOBHMH. 3arajibHi MpaBWia Oe3neKu



pO3MiIlIEHHS 1 30epiraHHs peaKTHBIB.

[Tocyn Ta oOnagHaHHA B XIMIYHOMY €KCHEPUMEHTI. XIMIYHHM MOCyJ Ta
oOJyasiHaHHs, 1[0 BUKOPUCTOBYIOTh B IIKUIBHOMY JAEMOHCTPALIHHOMY €KCIIEPUMEHTI.
Posmimenns oOnmagHaHHsS Ta mocymy B Jaboparopii ximii 3H3. bymoBa Ta
NPU3HAYCHHS YHIBEPCAIbHOTO JEMOHCTPAIIHHOTO IITATUBY Ta JEMOHCTPALIIHOTO
cTony. BuMoru no peakTHBIB Ta MaTepialbHOTO MOCYAY, 110 BUKOPHUCTOBYETHCS B
JNEMOHCTpalifHOMY  eKkcrnepuMeHTi. [lpunmaam  3aranbHOr0  NpHU3HAYEHHS B
JEMOHCTPALIMHOMY E€KCIIEpUMEHTI, JeTall OOJaJHAHHS Ta MOCYA Jis CKIIaJlaHHs
caMopoOHUMX mpuiaaiB. Hadmpocrimi ckioayBHI omepariii. HarpiBampHi npuiau.
OCHOBHI MNPUWOMH, SKMMH TIOBMHEH BOJOJITA BYMUTENb IiJ] 4Yac MPOBEIACHHS
neMoHcTpanii 3 xiMii. OCHOBHI BHMOTH JO BYHMTEIS IIiJI Yac BHKOHAHHS
JeMOHCTpaliiHuX aocaiaiB. CriocoOu ouMIleHHS Ta BUAUICHHS peuoBuH. D13UYHE Ta
XIMIYHE PO3AUICHHS Ta OYMINECHHS TBEPAMX Ta PIIKUX KOMIIOHEHTIB CyMILIEH.
OinbTpyBaHHA: (PUIBTpYBaJbHI MaTepiayiv; crnocodu (UIBTpYBaHHSA; IpaBHUiIa
¢inpTpyBanHs. LleHTpudyryBanHs: METOIMKa BUKOPHUCTAHHS Ta IpaBuia poOOTH 3
neHtpudyroro. Ileperonka: MpUHIUI, HAa SKOMY TPYHTYEThCS TMEpPEroHKa PpiJvH;
YCTaHOBKU I 11 3x1iicHeHHs. CyOmiMarist (BO3roHKa); akTopH, M0 BPaxOBYIOTh
Opy MPOBEACHHI BO3TOHKM. YIaproBaHHS Ta mepekpuctamizauis. Po3nineHHs
cymimeid MarHiToM. loHITH (KaTiOHITH Ta aHIOHITH) Ta IX 3aCTOCYyBaHHS.
Xpomatorpadis: BUIU, 3aCTOCYBaHHS. AJcopOiiisi Ta aacopOeHTH. Bukopucranhs
a71copOyBaJIbHUX 3aCO01B ISl OYMIIICHHS Ta PO3UICHHS PEYOBUH.

Bona Tta po3unHu B XIMIYHOMY €KCIIEPUMEHTI. AmapaTH Ta yCTaTKyBaHHS JJis
noOyBaHHS JUCTWIBOBAHOI BOAM B Jiaboparopii. Po3unmHM: ICTHHHI Ta KOJOimHI.
Hacuueni ta posbaBneni po3umnu. CKiIagoBi KOMIOHEHTH po3uuHiB. [Iporec
PO3YMHEHHS, HOTo (HI3UKO-XIMIYHA MPUPOAA. 3ATEKHICTh POZUMHHOCTI PEUOBUH BiJ
PI3HUX YMHHHKIB (MPUPOJU PO3UYMHEHOI PEYOBMHHU Ta PO3YMHHUKA, TEMIEPATYpH,
TUCKY). SIBHINA, 10 CHOCTEPIrarOThCA IMiJ 4Yac PO3UYMHEHHsS pedyoBHH. Peakuis
cepenoBumia (pH), inagukatopu. OcCoOIUBOCTI XIMIYHUX PEakKiliil, 1110 BiJOYBaIOTHCS B
PO3YMHAX PEYOBHUH.

Po6oTa 3 razamu B Kypci Ximii. OCHOBHI BJIACTUBOCTI Ta30Mo/IIOHUX PEUOBUH.
[Tpunanu nnst noOyBaHHs Ta 30epiraHHs rasiB. byaoBa, mpuHUMI J1i Ta MiATOTOBKA
no pobotu amapara Kinma Ta razoMerpa; mpaBuia poOOTH 3 HUMH. 3aCTEPEKHI
3aX04¢ TIpU POOOTI 3 MpUIagamMu it JoOyBaHHS raziB. MeToauka iX BUKOPUCTAHHSI.
[lepeBipka npunaniB Ha repMeTudHICTh. CaMOpOOH1 TIprIaau Jyuisi 100yBaHHS Ta3iB.
Criocobu 30MpaHHs Ta TMepeluBaHHA rasiB. BucymyBanns rasiB. ['a3omoniOHi
PEYOBHHM, 110 BUBYAIOTHCS B KypCl HEOPTaHIYHOI XiMii: KUCEHb, BOJICHb, T1IPOTCH
xjopua, aMoHiak, kapooH(IV) oxcun: noOyBaHHs, 30upaHHs, BiracTuBocTi. Pobora 3
razaMu B Kypci opraHiyioi ximii. JJoOyBaHHS Ta TOCIHIKEHHSI BIIaCTUBOCTEH METaHy,
€TEHYy Ta alleTWJICHY. 3HEIIKOKCHHS 3aJIUIIKIB Ta31B MIC/s MPOBEICHHS JOCIIIIB 3
HUMH. Y THITI3a1is ra3iB.

Jlocniy 3 BUKOPUCTAHHSM €JIEKTPUYHOro cTpyMy. HeoOxinHne obGnanHanHs 1Jis
IIPOBENICHHSI JOCII/IIB 3 BUKOPUCTAHHSM €JIEKTPUYHOTO CTpyMy. bynoBa Ta npuHIMNI
nii npwiany s enektposidy cosieit (IIEC). MoHTyBaHHSI caMOpOOHUX YCTaHOBOK.
EnextponpoBigHicTh. ENEeKTpONpoBiAHICTE METANIB Ta HEMETaliB, PO3YMHIB Ta
PO3ILIaBIB €JIEKTPOJIITIB (MPOBIIHUKIB Apyroro poay). Exexrponituyna aucortiaiis.
Enektpomnitu (cuibHI Ta cnadki), HeenekTpomiTu. CTymiHb Ta KOHCTAHTa JUCOLIAL].



PyxmuBicTth 1oHiB. Enextpomni3. Karogni Ta aHoaH1 mpoliecH Mij 9ac eIeKTPOIIi3y
BOJIM, PO3ILJIABIB Ta PO3YMHIB coJiel (0€30KCUTEHOBUX Ta OKCUTEHOBMICHUX KHCIIOT).

OCHOBHI 3aKOHOMIPHOCTI XIMIYHMX peakuiid. EHepretnunuii edext XiMidHHUX
peaxuiii. HIBUaKiCTh XIMIYHUX peakiiit; GpakTopu, mo Ha Hel BImBaoTh. Karamis ta
KaTaji3aTopH; 3HAUEHHS KaTaTITUYHUX MporeciB. OOOpOTHI Ta HEOOOPOTHI XiMIYH1
peakuii. XiMiuHa piBHOBAra; 3MilleHHs XIMIYHOI PIBHOBArH.

OKHMCHO-BIJIHOBHI TPOIECH 3 TOYKH 30py €JEKTPOHHOi Teopii. (OCHOBHI
HAMpsIMKK BHBUYEHHS OKHCHO-BIJHOBHUX mpoleciB. dDakTopu, 110 BIUIMBAIOTH HA
HaIpsMOK Iepediry OKMCHO-BITHOBHHMX peakiiiil. [lepeTBopeHHsT XiMIYHOI eHeprii B
CIICKTPUYHY; TallbBaHIUHI elleMeHTH. Kopo3is MeTamiB; CIocoOu iX 3aXHUCTy Bij
KOpO3ii.

[Tozaypounuii ekcnepuMeHT. Miclie JIeMOHCTPAIIMHOTO EeKCIEPUMEHTY B
CUCTEMI II03aypOYHOI Ta MO3aKJIAacHOI PoOIT 3 Ximii. BukopHCTaHHS XiIMIYHOTO
EKCIIEPUMEHTY Yy BHKJIaJaHHI KypciB 3a BHOOPOM B OCHOBHIA Ta NpOQUIbHIN
nrkosax. OcoOJMBOCTI TJIaHYBaHHSI, M1JTOTOBKY Ta BUKOHAHHS XIMIYHHMX JTOCTIIB HA
(aKkyJIbTaTUBHUX 3aHATTIX MIJBULIEHOTO pIBHS, NMPUKIAIHUX (aKyIbTaTHUBax Ta
cneukypcax. E(ekTuBHICTD BUKOPUCTaHHS JAEMOHCTPALIMHOIO E€KCHEPUMEHTY IiJl
yac MpoBeACHHS KOHPEpeHiii 3 Ximii. BUkopucTaHHs XIMIYHOTO €KCIEPUMEHTY IS
dbopMyBaHHS TMPAKTUYHUX YMiHb EKCIEPUMEHTAIBHOTO XapaKTepy Ta PO3BUTKY
Mi3HABAJIBHOTO IHTEPECY YYHIB Yy TYPTKOBIA poOoTi. OcoOIMBOCTI MpPOBEICHHS
EKCIIEPUMEHTAJIbHUX JOCTIKeHb Yy poOoTi MAH. ®ynkiii Ta posib XIMIYHOTO
EKCIIEPUMEHTY TIiJ] Yac MPOBEJICHHS MAacCOBHUX 3aXOJIIB 3 XIMii: Be4OpiB, KOHKYPCIB 1
THXKHIB X1MIi (30KpemMa JJIsl MOJIO/IIUX IIKOJIAPIB).

Bipryanpauit ximiunuii exkcnepument (BXE) sik cydacHmii 3acid Ta MeTon
HaBuaHHs xiMmii. [lepeBarn Ta HEMOJIKM 3aCTOCYBaHHS BIPTYaJIbHOTO XIMIYHOTO
EKCIIEPUMEHTY Ha 3aHATTSIX 3 XIMil; MOTHUBALIHHUN pecypc BUKOPUCTAHHS
BIPTYyaJIbHOTO XIMIYHOT'O €KCIIEPUMEHTY Ha ypoKax Ximii Ta mpu MiArOTOBII BIOMa
710 PAKTUYHUX POOIT.

[IporpamoBani nenaroriudi 3acodu (I1I13) 3 ximii: 0coOOMMBOCTI iX 3MICTY Ta
BUKOPDHCTaHHA.  MeTonMKa  BUKOpHUCTaHHS  UU(POBHUX  Ta  aHAJIOTOBUX
BiJIeO()parMeHTIB TOCHIAIB 3 XIMii JJIsl IEMOHCTPYBAHHS BUKJIaAadyeM (y4uTeIeM) Ha
3aHATTSIX Ta CAMOCTIMHOTO TNEperjsay Ta aHamuizy yuHsamu. KommuiektyBaHHs 0asu
BiJICOUTIOCTpaIlii  XiMi4HOTO  ekcnepuMmeHTty.  OcoOmMBOCTI  BUKOPHUCTAHHS
MYJIBTUMEAINHUX 3ac001B IiJ1 4ac MPOBEIEHHS YPOKIB XiMii Ta MO3aKJIACHUX 3aXO/I1B.

5. Jlng miJbroBux Karteropiii ocid, SKMM HaJaHO NMPaBO CKJIAJAATH BCTYIHI
BUNIPOOYBaHHA (0c00M, 0 MOTPeOYITH OCOOJHUBHMX YMOB CKJIAJAHHS
punpodyBanb) B HIIY imeni M. IL JIparomanoBa 3a pilleHHAM
IIpuiimaJIbHOI KOMICiIi CTBOPHOITHLCH 0C00IMBI YMOBHM AJIsl NPOXO/:KEHHS
BCTYIIHUX BUIIPOOYBaHb.



6. CTPYKTYPA BIIETY BCTYIIHOI'O ®AXOBOI'O BUITPOBYBAHHSI
(CIIBBECIJIN)

HaunionanbHuii nenaroriynmnii ynisepcuret imeni M.IL.[[paromanoBa

IncTutyT npupoann4yo-reorpagivyHoi OCBITH Ta €KOJIOTII

OcgimHubo-Keanighikayitinuil pisens. mazicmp
L'anyse 3uansv: 0401 Ilpupoonuui nayku Bcerynune ¢gaxose
Cneyianvricms: 8.04010101 Ximia* BUNIPOOYBAHHS

Ha 6a3i OKP: 6axanaep

Ex3amenaninnnii oijiet Ne

1. Bynosa atoma. KBaHTOBI uncia ik mapaMeTpu, 110 BU3HAYAIOTh CTaH €JIEKTPOHA B
atomi. [ToHATTS mpo aTOMHY opOiTaib: S-, p-, d-, f-aromHi opOitani. 3amOBHEHHS
aTOMHHX oOpOiTajied eNeKTpoHaMu B 0araTOeJEKTPOHHUX AaToMaxX: MPUHIIMII
[Taymi, mpuHun HaliMeHoi eneprii (mpaBuia KieukiBcpkoro), mpaswmio ['yHza.

2. Ankanu. ['omonoriunuit psn. Homenknatypa. [3omepis. Enextponna Oymosa,
BrnactuBocTi. CriocoOu n00yBaHHA. AHTPOIIOTEHHI JpKepena alKaHiB Ta iX BIUIUB
Ha HaBKOJIMLIHE CEPEIOBUIIIE.

3. Karaniz. T'omorennuii Ta rereporeHHuil kartami3. [IoHATTS mpo MexaHi3M il
KarajnizaTopa. Posib karanizaTopiB y XIMIYHHMX Ta O10JIOTTYHUX MPOLECAX.

4. TlomikonaeHcaiisi. OCHOBHI BIAMIHHOCTI TOJIIKOHJEHCAIll BiJ MOJIIMEpH3allii.
MonoMepu g ToMiKOHAEHcalii. Pi3HOMaHITHICTh  TOJIKOHJEHCAIIHUX
noJiiMepiB (MmodiecTepu, nomamian, penoapopmalibIeriaHl CMOJIU, O10MOTIMEPH).

3ameeporceno na 3acioanni IHpuiimanovnoi komicii HITY im. M. I1. /[pacomanosa

[TpoTokon No BIJT « » 2016 p.

TI'onosa paxoeoi komicii [Toxacy Bimaniu Ilemposuul/
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