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ITPOI'PAMA

(paxoBOro BCTYNHOT0 BUNIPOOYBaHHS
3 Ximii
JJISl BCTYIy HA HABYAHHA 1JIs 3100yTTs cTtyneHss MaricTpa
3a cnenianbHicTIO 014 Cepenns ocsira (Ximisn)
HOACHIOBAJIBHA 3AITMCKA

VY mporpami BCTYMHOTO (haxOoBOTO BUIPOOYBAaHHS ISl 3I00YTTS OCBITHBOTO CTYIICHS
Mmarictp 3a cremianbHicTio 014 Cepennst ocBiTa (Ximisi) BUCBITICHO OOCAT 3HaHb, yMiHb
1 HAaBUYOK 3 TEOPETHYHUX OCHOB Ta NPAKTUUYHMX KYypCiB XIMIYHMX JTUCITUILIIH:
3arajibHOi, HEOPTraHIYHOi, OpraHiyHOi, (I3KOJOITHOT, aHATITUYHOI XIMIl IPUPOJTHUX Ta
BHCOKOMOJIEKYJISIPHUX CIIOJYK Ta METOAUKN HAaBYaHHS XiMii.

BerynHe BunipoOyBaHHs 3 XiMii iepedadae BUSIBUTH y a0ITypIEHTIB 3HAHHS PO’

M OCHOBHI HOHSATTS 1 3aKOHU XiM1i, aTOMHO-MOJIEKYJIIPHE BUECHHS;

M knacugikallio HEOpraHIYHUX Ta OPTaHIYHHUX CHOJYK 1 peaKiii;

M cydacHy XIMIYHY HOMEHKIIATYPY;

M OyaoBy aToma, TMEpPIOJUYHHM 3aKOH 1 TMEPIOJUYHY CHUCTEMY EJIEMEHTIB
J.I. MenneneeBa B cBITIII Teopii Oy10BU aToMa,

TUTIN XIMIYHUX 3B’SI3K1B 1 O0yJI0BY PEUOBHH,;

OCHOBHI ITOHSATTS 1 3aKOHU XIMIYHOT TEPMOIUHAMIKH;

OCHOBHI ITOHATTS 1 3aKOHU XIMIYHOT KIHETHKH,

BJIACTHUBOCTI PO3YUHIB, CIOCOOW BUPAKEHHS CKJIay PO3YUHIB;

TEOPII0 EJIEKTPOIITUYHOIL TUCOIIIaIlli;

OKHCHO-BIJHOBHI TPOLIECH, CTaHAAPTHI €JIEKTPOAHI MOTEHI[alu, psa Hampyr
METAJIB;

M OKHMCHO-BIIHOBHI BJIACTHUBOCTI MPOCTUX PEUOBHUH Ta OCHOBHHUX CIIOJIYK €JIEMEHTa 3
Pi3HUMH CTYTIIEHSIMH OKHCHCHHS,

M cydacHi MOHATTS Mpo OyAOBY OPraHiuHUX CHOJYK Ha OCHOBI TEOpil €JIEKTPOHHUX
3MIMICHB: IHIYKIITHOTO Ta ME30MEPHOTO € EKTIB;

M OCHOBHI TUITU 130MeP1i OPTaHIYHUX CTIIOTYK: CTPYKTYPHY, IPOCTOPOBY;

M cywacHi Teopii KuCIOT 1 ocHOB. Appeniyca — OctBanbaa, bpencrena — Jloypi,
JIptoica;

M ByTJIeBOJIH1 ALIUKITYHOT OyOBHU: aJIKaHU, aJIKCHU, AJIKAJII€EHU, AJIKIHH;

M aiiuKIII4H1 BYTJIEBOIHI: IUKJIOATKAHU, IMKJIOAIKEHH,

M apoMaTWyHl BYTJIEBOJHI: O€H3eH Ta MOro TrOMOJOrM, OaraTosifiepHi apeHu 3
KOHJICHCOBAaHHWMH Ta 130JIb0BAaHUMU KUJIBIISIMU OCH3EHY,

M ramoreHonoXiiHi BYIJIEBOJHIB. TaJOTCHOATKAHH, TaJOTEHOAIKEHHU, TaJIOT€HOAPEHH,
apWIANIKIITIOTeHI N,

M HITPOr€eHOBMICHI MOXIiJHI BYIJICBOJHIB: HITPO- Ta aMIHOCIOJYKH amiaTUIHOTO 1
apOMAaTUYHOTO PS/IIB;

M cniupTH, eTepu, PeHomu ;

M anpaeriau 1 KeToHU aniaTHIHOTO 1 ApOMATHYHOTO PS/IIB,;

M kapOOHOB1 KMCJIOTH BCiX THIIB Ta iX ()yHKI[IOHAJbHI TOX1/IHI;

M OuIKH;

M 1’ATU- Ta MECTUWICHHI T€TEPOLUKIIIYHI CIIOJIYKH,
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M mnipuMiAUHOBI Ta MyPUHOBI OCHOBHU;

M MOHO-, TH-, TIOJTIICAaXapU/Iu;

M BUCOKOMOJIEKYJISIPHI CTIONTYKH;

M 3acTOCYBaHHS HEOPTaHIYHUX 1 OpraHIYHUX PEYOBHH B HaYIll, TEXHIII1, TOOYTI;

M mporecd KOJ000Iry XIMIYHUX €JE€MEHTIB, MPOCTUX 1 CKJIAJHUX PEUYOBUH Y
MIPUPO/I, iX €KOJIOTIUHA POJIb;

BerynHe BUNIpoOyBaHHs 3 XiMil 103BOJIUTH NepeBipuTH CPOPMOBAHI YMiHHS :

M Ha OCHOBI MEPIOJIMYHOI CHUCTEMU €JIEMEHTIB, 3aKOHIB XiMii, PIBHSAHb XIMIYHHUX
peakiliii BUKOHYBaTH CTEXIOMETPUUYHI PO3PaXyHKH Macu, 00’€My, KIJTbKOCTI PEUOBHHH,
3’COBYBAaTH MPUYMHHO-HACIIJKOBI 3B S3KH MK PI3HUMH TOHSTTSIMH, BCTAHOBIIIOBATH
3arajbHi 3aKOHOMIPHOCTI ISl PO3BUTKY TEOPETHYHOT'O MUCJICHHS,

M Ha OCHOBI OCHOBHMX 3aKOHIB XiMIi, BYEHHS NpO MEPIOJUYHICTh BU3HAYATH
BJIACTUBOCTI aTOMIB Ta 1X 3MiHY 3a NEPIOAUYHOI0 CUCTEMOIO;

M Ha OCHOB1 3aKOHIB KBAaHTOBOi XIMli, BUEHHA MpPO NEPIOJUYHY CUCTEMY BU3HAYATH
€JIEKTPOHHI KOH(QIrypailii aTomiB, BJIACTUBOCTI aTOMIB Ta iX 3MiHy B MEpIOJUYHIN
cUCTeMI, TepeadayaTd TUI XIMIYHOTO 3B’SI3KY 1 Ha MOr0 OCHOBI BJIACTHUBOCTI CIOJYK
CJIEMECHTIB,

M 3a TabiMIIMH  TEPMOJMHAMIYHUX BEJIWYMH PIBHAHb XIMIYHMX peakIliy,
pO3paxoByBaTH TEIUIOB1 ePeKTH Ta 3MIHY €HTalbIIi, eHTpoIii, eHeprii ['100ca B pi3HUX
b 1BUKO-XIMIYHUX Mpollecax sl BUSHAUYCHHS PEAKIIIHOI 31aTHOCTI PEYOBHUH, HAPSAMKY
peaxiii;

M Ha OCHOBI 3HaHb TEPMOJAMHAMIKM aHaJI3yBaTH, IHTEPIPETYBaTH peE3yIbTaTU
JOCJIJKEHb, BCTAHOBJIIOBATH 3aKOHOMIPHOCTI Mepediry XiMIYHHX IMPOIIECiB

JUISL PO3BUTKY TEOPETHYHOTO MUCIICHHS,

M Ha OCHOBI 3aKOHY Jir04MXx Mac, npasBuia Bant-I'odda, po3paxoByBaTH MIBUIKOCTI
XIMIYHOT peakilii Ta iX 3MiHy B 3aJI€KHOCTI B1J] KOHIICHTpAIii;

M 3a pe3yibTaTaMu €KCIIEPUMEHTY, BCTAHOBJIFOBATH 3AJICKHICTD IIBUIKOCTI PEAKIii B
TEMITepaTypH;

M Ha OCHOBI 3aKOHY [IIOYMX Mac, 3araJibHUX YyMOB pIBHOBarn po3paxoBYyBaTu
PIBHOBa)KH1 KOHIICHTpAIll pEUOBHMH 1 KOHCTAaHTH PIBHOBAru, 3’sICOByBaTH BIUIMB HA Hei
pi3HUX (haKTOPIB;

M Ha OCHOBI TEOPETHMYHHUX 3HAaHb 3 XIMIYHOT KIHETHKH 1 PIBHOBAard aHaji3yBaTH,
IHTEPIPETYBaTH PE3yJbTATU MOCTIIHKEHb, BCTAHOBIIOBATH 3aKOHOMIPHOCTI Tepediry
XIMIYHUX TIPOIIECIB Ta SIBUII JJISI PO3BUTKY TEOPETHUYHOTO MUCIICHHS;

M 3rigHO BIUIMBY pI3HHX (DaKTOPIB HAa PO3YMHHICTH PEUYOBHH, PO3PAXOBYBATU
KOHIIEHTpaIli pO3YKHIB, IEPEPAXOBYBATH OJHY KOHIIEHTPALlIIO HA 1HITY;

M 3riiHO Teopli eNeKTPOJITUYHOI JUCOIliallii, BIACTUBOCTI BIAMOBIIHUX COJICH
po3paxoByBatu pH po34nHIB cojieH, CTYMiHb Ta KOHCTAHTH T1IPOITI3Y;

M Ha OCHOBI Cyd4acHOI Teopii PO3YMHIB €JIEKTPOJITIB, HOHOOOMIHHUX pEaKIii
aHaJ13yBaTH, IHTEPNPETYBATH €KCIIEPUMEHTAJIbHI J1aHi,

M 3rigHO CTaHAAPTHUX E€JIEKTPOJHUX MOTEHINAIIB PO3PAaXOBYBATH €ICKTPOPYIIiiHI
cunM ranbBaHiyHuX eaemMenTiB (EPC);

M Ha OCHOBI Teopii TeTEepOT€HHHUX OKHUCHO-BIJHOBHHMX IIPOLIECIB aHali3yBaTHU Ta
IHTEPIPETYBAaTH EKCIIEPUMEHTaJIbHI aKTH;



M 3TiIHO BEJIMYMHUA OKWCHO-BITHOBHOTO TOTEHINIANTY, CTYMEHS OKHCHECHHS €JIEMEHTa
IPOTHO3YBAaTH MOTO OKHUCHO-BIAHOBHI BJIACTUBOCTI, pO3PaXOBYBaTH HANPSMOK OKHCHO-
BiJTHOBHHX PEaKIIiif;

M Ha OCHOBI OKMCHO-BIJHOBHHUX BIJIACTUBOCTEH PEUOBUH CKIAJaTH CXEMH OKHCHO-
BIJIHOBHUX PEAKIIiM, YPIBHIOBATH 1X METOJOM €JICKTPOHHOI0 0ajlaHCy Ta HaIiBPEaKIIii;
M 3rigHo 0COOJIMBOCTEM OKHMCHO-BITHOBHHMX pEaKIli aHaai3yBaTH, 1HTEPHpPETyBaTH
pe3yJbTaTH JIOCHIPKeHb, BCTAHOBIIFOBATH 3aKOHOMIPHOCTI Iepediry XIMiuHUX MPOIECiB
Ta SIBUILL JJI1 PO3BUTKY TEOPETUYHOTO MUCIICHHS;

M 3a ajaropuTMOM BHBUYCHHS XIMIi €JIEMEHTIB 3a TNEpPIOAUYHOI0 CHCTEMOIO
JI.I. MenpeneeBa: 3a TMOJOXKEHHSM €JIEMEHTa B TMEPIOJUYHIN CHCTeMi CKJIaaaTé
CJIEKTPOHHY (opMyny aToma eJeMEeHTa, BHU3HAYaTH KOBAJCHTHI MOXIMBOCTI aToMa
€JIeMEHTa, TPOTHO3YBaTH CKJIaJ 1 BIIACTHMBOCTI OCHOBHUX HEOPTaHIYHUX CIIOIYK
XIMIYHOTO €JIEMEHTa, 3JIaTHICTh aToMa JO0 KOMIUIEKCOYTBOPEHHS, XapaKTepHU3yBaTh
OCHOBHI THUIIH KOMILJIEKCHUX CIIOJYK, OKHUCHO- BiJIHOBHI BJIACTUBOCTI IPOCTUX PEYOBHH 1
CIIOJIYK XIMIYHOTO €JIEMEHTA,;

M 3riIHO OCHOBHMX 3aKOHIB XIMIi aHali3yBaTH, MOPIBHIOBATH, y3arajlbHIOBATH

okpemi (aKTu, BUSBISITH 3aKOHOMIPHOCTI B 3MIiHI  BJIACTUBOCTEH  CIIOJYK,
BCTAHOBIIOBATH 3B’ A3KH MK HUMH 3 METOI0 ()OpMYBaHHSI HAYKOBOTO CBITOTJISIATY;

M BU3HA4YaTH TUN TIOpUAM3alli €JIeKTPOHHUX OpOITajell aToMiB Ta TUIU 3B’A3KIB Y
MOJIEKYJIaX OPTaHIYHUX CIOJYK 3T1AHO T€Opii HAMPSAMIEHUX BAJICHTHOCTEH;

M  BH3HAYATH BIUIMB IHAYKIIHHOTO 1 ME3OMEPHOTO €()EKTIB 3aMICHUKIB Ha PEaKLiiHy
3IaTHICTb PEUOBUH 3T1JTHO T€OPIii €IEKTPOHHUX 3MIIICHb;

M ckiagatu CTpYKTYpH1 POpMYIH CIIOIYK Ta iX 130MepiB Ha OCHOBI €JIEKTPOHHOI Oy0BU
aToOMIB, Teopii OyIOBH OpPraHIYHMX CHOJYK 1 MOSICHIOBATH iXH1 (PI3MYHI Ta XIMIYHI
BJIACTUBOCTI,

M kimacudikyBaTh OpraHiyHl CHOJYKH 3TiTHO Teopii OyI0BM OpraHIYHUX CIOIYK Ta
0CcO0IMBOCTEM OYTOBU XapaKTEePUCTUUHUX TPV,

M yTBOpIOBaTM Ha3BM OPTraHIYHUX CHOJYK 3a TPHUBIAIBHOI, PAIIOHAIBHOIO,
panukaabHO-(pyHKIIOHAIBHOIO Ta cucteMatnuHoto (IlUPAC) HoMeHKIaTypamu;

M kimacudikyBaTu OpraHiuyHi peakilii 3rigHo Teopii OyAOBHM OpTraHIYHUX CIOJYK,
0COOIMBOCTEN XIMIYHOTO 3B’ SI3KY Ta TEOPIi €NEKTPOHHUX 3MIILIEHb;

M BU3HAaYaTH B OPraHIYHUX CIOJYKaX peaKkI[iiHi IIEHTPH,

M BU3HAYATH B CIOJYyKaX KHCIOTHI i OCHOBHI LIEHTPH, MOPIBHIOBATH CHIIY OPTaHIYHUX
KHCJIOT 1 OCHOB, BUKOPUCTOBYIOUH Teopii Appeniyca, bpencrena-Jloypi ta JIstoica;

M MOsICHIOBAaTH Ta MPOTHO3YBATH MEXaHI3MHU XIMIYHHX MEPETBOPEHB, BUKOPUCTOBYIOUU
TEOpit0 OyIOBH OpPraHIYHUX CIOJYK, XapakTep pPO3MOAUTY EJIEKTPOHHOI T'YCTHHHU Y
MOJICKYJIaX;

M Ha OCHOBI XIMIYHMX BJIACTUBOCTEH KJIACIB OpPraHIYHUX CIIOJYK, 3IACHIOBATH iX
XIMIYHI TIEPETBOPEHHS 3 METOI0 OJEP)KaHHS CIOJIYK 3 Hamepex 3a3HauyeHUMU
BJIACTUBOCTSIMH;

M Ha OCHOBI TCOPETUYHUX 3HAHb TIOSICHIOBATH JaOOpPATOPHUM EKCIIEPUMEHT SIK
CaMOCTIiHE JOCHIKEHHSI 3 TIOCTAaHOBKOIO HAyKOBO1 3a/iadi, €KCHEPUMEHTAIbHOIO
MEPEBIPKOIO TIMOTE3HW 1 TCOPETUUYHUM OOIPYHTYBAHHSM BHCHOBKIB,

M BCTAaHOBJIIOBATH 3aKOHOMIPHOCTI B 3MIH1 BJIACTMBOCTEM CIOJIYK, 3a3HA4aTH 3B’ A3KU
MDK HHMH, BUSBISITH CHUIbHE Ta BIAMIHHE 3 METOH (OpPMYBaHHS HAyKOBOTO
CBITOTJISANTY;,



M kmacu@ikyBaT XIMI4HI PEUOBUHHU, SIBUILA Ta MPOLIECH, METOIU CUHTE3Y, BUALICHHS,
OYMCTKH Ta ieHTUDIKAII] XIMIYHUX CIIOJIYK;

M BUKOPUCTOBYIOUM 3HAHHS MPO (PYHKIIIOHATBHI MOXIHMBOCTI PI3HUX KJIACIB XIMIYHUX
CIIOJIYK, BCTAaHOBJIIOBATH 3JICKHICTh XIMIYHMX BJIACTUBOCTEH Bim  OymoBH,
MPOTHO3YBATU MPOYKTH EPETBOPEHD PEUOBUH;

M 311 CHIOBATH XIMIUH1 TIEPETBOPEHHS 3 METOIO OJIepKaHHS CIIOJIYK PI3HUX KJIACiB;

M po3paxoByBaTH XIMi4H1 Ta (PI3MKO-XIMIYHI BEJIMUYUHHU 3a (HOpMYyJIaMH, PIBHIHHIMH
peakiIliif XIMIYHUX MTPOIIECIB,

M anamizyBaTH, TOpPIBHIOBATH, Yy3arajlbHIOBaTH OKpeMmi (hakTH, aHali3yBaTh Ta
IHTEpIIPETYBATH PE3yJIbTATH €KCIIEPUMEHTAIBHUX JTOCHIIKEHb Ta TCOPETHUHUX
PO3paxyHKiB;

M 3’sicoByBaTH €KOJIOT14HI MpoOJIeMH, TOB’si3aHI 3 aHJPOT€HHUMH JIKepeamMu
XIMIYHUX  CHOJYK, MPOTHO3YBaTH  MOXJIMBICTb  3MEHIIECHHS  €KOJIOTTYHOIO

HaBAHTAKECHHS HA HABKOJIMIIHE CEPETOBHUILE.
BerynHe BunipoOyBaHHs 3 XiMii IPOBOAUTEHCS B YCHIM (hOpPML.
SMICT ITPOI'PAMMU
PO3I1JI 1. 3AT'AJIBHA XIMIA

[TonstTs mpo matepito. PedoBuHa Ta mojie — KOHKpETHI BUAM Martepii. Pyx sik dopma
iIcHyBaHHA Matepii; Gopmu pyxy matepii; ximiuna ¢opma pyxy. [Ipeamer 1 3aBmaHHs
XiM1i, MICII€ 3arajbHOi XiMii B CHCTEMI1 XIMIYHMX HayK. 3B’SI30K XiMii 3 O10JIOTI€0,
(G13MKOI0 Ta IHIIMMHU HAYKaMH [P0 MPUPOJTY.

OcHOBHI eTamy pPO3BUTKY XiIMii. 3aBmHaHHS XiIMil SK HABYAJIBHOTO TMpPEAMETY V
dbopmyBaHHI 0cOOHMCTOCTI BuuTelnd. llegaroriyna AisuTbHICTh BEIUKUX YUCHHX-XIMIKIB.
BHecok ykpaiHChKHX BUCHHX Y PO3BUTOK XIMIYHOT HAYKHU.

1. OCHOBHI XIMIYHI ITIOHATTSA 1 3AKOHH Y CBITJII ATOMHO-
MOJIEKYJISIPHOI'O BUEHHSA

ATOMHO-MOJIEKYJISIpHA TeOopis K QYHIaMEHT cydacHOT Ximii. 3aKoH 30€peKeHHS MacH 1
eHeprii. ATOMU 1 MOJIEKYJH, iX po3Mipu 1 Maca. BiTHOCHI aTOMHI 1 MOJIEKYJISIpHI MacH.
XiMIYHUM eneMeHT. XIMIYHHUMA €JeMEHT, MpOoCcTa pedoBUHA. AJoTpomis. XiMIdHI
€JIEMEHTH Y 3€MHIiil KOpi, HOHATTS Npo reoximito. CkiagHi peyOBUHU. 3aKOH CTalOCTI
CKJIaly. 3aKOH KpaTHUX BIIHOIIEHb. 3aKOH MPOCTUX O00’€MHUX BITHOIIEHb. 3aKOH
ABorajpo.

2. KTIACU®IKAIIISA TA HOMEHKJIATYPA HEOPI'AHIYHUX CIIOJYK
Krnacudikariss HeopraHiuHUX CTHOJYK Ta MPOCTUX pedoBuH 3a npaBuiamu IUPAC.
Knacudikamis OiHapHMX PpPEUYOBHH 3a CKIAIOM: OKCHIIU, TEPOKCHIH, CYIbQiIu,
raJIOTeHIIH, HITpUIU, KapOiau, Tiapuau. [Hrepmetanian.

Knacudikarist ckraqiHuX pedoBUH 32 (YHKIIIOHAIBHUMH O3HAKAMU: KHCIIOTH, OCHOBH,
COJI1, KUCJIOTH1, OCHOBH1 Ta aM(OTEpPH1 OKCUAM 1 T1JIPOKCUIH.

Kucnoru. Knacudikaiis KUCIOT: 3a CKIaJ0M — OE30KCHUI'€HOBI, OKCHT€HOBMICHI,
MOJTIKUCTIOTH, 130TIOTIKACIIOTH Ta TETEPOIOIIKUCIOTH; 32 CHJIOI0 — CHJIBHI, CEpPEe[lHi,
ciIaOKl, 3a OKHCHIOBAJIBLHOKO 3IAaTHICTIO — KHCJIOTH OKHCHIOBadl Ta KHCJIOTH HE
OKHCHIOBAYI.

OcHoBH: 0HO- 1 6aratokuciaoTHi ocHOBU. Jlyru. BrmacTUBOCTI 1 HOMEHKIIATypa OCHOB.
Crocobu 100yBaHHS OCHOB.



Coumi. Knacudikarrist conieit: cepeani, KuCIi, 0CHOBHI (TiqpoKco- 1 OKCOCOJIi) 3MilIaHi,
noBiiHI coni. Crnocobu noOyBanHs coneil. Homenknatypa coneii. I[lpaBuna TexHiku
Oe3neku Mpyu BUBYCHH1 KUCIOTHO- OCHOBHOI B3a€MO/I1i PEUOBHH.

['eneTHuHMII 3B’ 430K MK KJJacaMy HEOPTaHIYHUX CIIONIYK.

3. EHEPTETUKA 1 HATIPAMJIEHICTb XIMIYHUX IMPOLECIB

XiMiuyHa TepMoJvHaMika. BHyTpimrHsS eHeprisi pe4oBHH. 3MiHA BHYTPIIIHBOI €HEPrii
CUCTeMH B XIMIUHUX mporecax. Enrtambmis. TemnoBi epexkTd XIMIYHUX PEaKIIii.
Temnotn yTBOpeHHs XiMiuyHUX crnonyk. Ilepmmit 3akoH TepmoauHamiku. 3akoH ['.I.

I'ecca.
4, XIMIYHA KIHETUKA 1 XIMIYHA PIBHOBAT A

[IBuakicTe XiMiyHOI peakiiii. dakTopu, MO BIUIMBAIOTh HAa IMIBUAKICTH XIMIYHHMX
peakiid. 3aJeXKHICTh IIBHJIKOCTI XIMIYHOI peakiii BiJ KOHIEHTpalii pearyruux
pEYOBHUH. 3aKOH AII0OYMX Mac. 3aCTOCYBAHHS 3aKOHY JIIOYMX Mac JJIsi TOMOI'€HHUX Ta
reTeporeHHux cucteM. KoHCTaHTa MIBUJKOCTI peakiiii. 3aleKHICTh MBUAKOCTI peaKkilii
BIJl TEMIIEPATYPH, TEMIEPATYPHUN KOEQILIIEHT.

Karani3. BrumB kaTtanizatopiB Ha MIBHJAKICTh peakulii. Buam karanizy: roMOreHHUH,
TFEeTEPOreHHUN Ta MIKPOT€TEepOreHHUI, aBTOKAaTalli3, MOHATTA Mpo 1Hri01Topu. Ponb
KaTaji3aTopiB B O10JIOTTUHHUX MPOIIECAX.

Ximiuna piBHoBara. Heob6opoTHi Ta 000pOTHI XIMIYHI peakilii. YMOBU HEOOOPOTHOCTI
XxiMigyHUX mporeciB. XimiuHa piBHOBara. KoHcranta xiMiuyHOi piBHOBaru. [Ipunnun Jle
[Maranee. Katamizatopu B 00OPOTHHX Mpoliecax. 3HAUYEHHS BUEHHS MPO LIBHUJKICTh
peaxiii 1 XIMIYHY piBHOBAry JJId YIPaBIIHHSA XIMIYHUMHU [TPOLIECAMHU.

5. BOJA. PO3YUHU

Cknan, enexkTpoHHa Oya0Ba, MPOCTOPOBa KOH(Iryparis, HOJSPHICTh MOJIEKYJ BOJIU.
XapakTepucTUKa BOJHEBOTO 3B’sI3Ky. Acoliailiss MOJIEKYJ BOAU. AHOMaii (pi3MUHHUX
BjacTuBocTel Boau. Jliarpama crany Boau. Boaa ik po3uMHHUK. XIMi4HI BIaCTHUBOCTI
Boau. TepmiuHa aucouiamis. Bzaemoais 3 NpocTUMH 1 CKJIQJHUMU pedoBUHAMU. Poib
BOJM B 0iojoriyHux mpoiiecax. Baxkka Boja: q1oOyBaHHS, BIACTUBOCTI, 3aCTOCYBaHHSI.
Bona B npupoai. [Ipobiema uncroi Boau.
XapakTepucTuKa JUCIIEPCHUX CHUCTeM. ICTMHHI pO3YMHHU, KOJOINHI PO3UMHH,
rpyooaucnepcHi cucremMu (cycmeHsii, emyibcii). MexaHi3M mpolecy pO3YHHEHHSI.
ComnpBaTartist (rigparaitis) npu posunnerHi. Ilparii J[.I. Menaeneesa 3 Teopii po34HHiB.
3B’S30K TEIUIOTU PO3YMHEHHS PEUOBUHU 3 €HEPTi€I0 KPUCTAIIYHOI TPATKHU 1 TETIOTOIO
riparariii MOJICKYJIH PEYOBUHH.
[ToHSATTS «KOHIICHTpAIlisl PO3YMHY», KUIBKICHHM CKJIaJ po3uuHIB. Po3mosin po3unHiB
32  KOHIICHTPAIII€I0 PO3YMHEHUX pPEYOoBMH  (HEHACHYEHI, HACHYCHI, MEepeCHUYCHI
pPO3UMHU) 1 JUCIEPCHICTIO Ta CTAHOM PO3YMHEHUX PEYOBHH (MOJEKYISIpHI, HOHHI,
KOJIOT/THI PO3YHHH).

6. PIBHOBAI'A B PO3UNHAX EJIEKTPOJIITIB
Enexrponit 1 HeenekTpomiTu. Teopis eneKTpoiTHUHOI aucoiiamii. Di3udHa Teopis
po3uuHiB C.Appeniyca Ta (pizuko-ximiuna teopist [[.Menneneera, B.O. KicTskiBcbkoro,
T.O. KabnykoBa. MexaHi3M aucoIiiaiii pe4oBUH 3 PI3HUM THIIOM XIMIYHOTO 3B’S3KY.
Ponb nmonsipHux MOJIEKyJ BOJAM B IMpollecax aucolianii. MexaHi3m riapaTailii aHioHIB i
KaTiOHIB. YTBOPEHHS MOHA T1POKCOHII0. EHEpreTrka mpoiecy aucoriarii.
3acToCyBaHHS 3aKOHY JIIOUMX Mac JIO MpOIeCy AMCOIialii CIa0KuX eJeKTPOJIITIB.
KoncTtanTa gucorriaiii. 3MileHHs] piBHOBAard JucoIliaii ciaOKuX eJIeKTPOJIITIB.



Kucnotu, ocHoBu, am(oTepHi TIZPOKCHIM, COJII Yy CBITII TEOpPil E€NEeKTPOIITUIHOI
nuconiamii. CTymiHYacTa aucoriamis ciadkux enekTpoudiTiB. CydacHi Teopil KUCIOT i
OCHOB.

EfleKTpostiTHYHa jaucoliamis Boau. MomHMiT 106yTok Boau. KoOHIEHTpamis #oHIB
['igporeny B po3unHax. BogHneBuit mokasnuk. bydepHi po3unHu.

[Tonstrss Timponizy coied. Pi3HI Bumagku rigposizy coseil. CTymiHb 1 KOHCTaHTa
rigponizy. dakropu, 10 BIUIMBAIOTh Ha 3MIIMICHHS  pIBHOBAaru riapoiizy. Poub

ripoi3y B 010J0TT1YHHUX Ta XIMIYHUX MIPOIEcax.
7. OKUCHO-BITHOBHI PEAKIIII

Peakrii, mo BimOyBalOThCS 13 3MIHOIO CTYICHS OKHCHEHHS aTOMIB €JIEMEHTIB.
EnexTtponna Teopist okucHeHHs. OKUCHUKH 1 BIAHOBHUKH. [IpaBuina ckiagaHHs piBHIHb
OKHCHO-BIIHOBHUX peakiiii. MeToa eneKTpOHHOro OalaHcy Ta eJEeKTPOHHO-10HHHUN
MeTol. BrumB cepenoBuilla Ha OKHMCHO-BITHOBHHMI mpouec. Knacudikaiis okucHo-
BIJIHOBHUX PEaKIIii.

Po3nin II. HEOPTAHIYHA XIMIA

1. I'TAPOI'EH

OcoOmuBocTi monoxkeHHa ['igporeHy B MeplOJWYHIA CcUCTEMI. XapaKTepUCTUKa
MOJIEKYJIM BOJHIO 3 MO3ULII METOAY BaJ€HTHHUX 3B’SI3KIB Ta MOJIEKYJISIpPHUX OpOIiTajeil.
Bonens y mpuponi, 13oronu [imporeny. IIpomwucioBi Ta mabopaTopHi MeETOIU
n00yBaHHS BOJHIO, MOTO (pi3UyHI Ta XIMIuH1 BiIacTUBOCTI. [IpaBuna poboTH 3 BOJgHEM.
BiHOBHI BJIaCTMBOCTI aTOMapHOro 1 MOJIEKYJSIPHOTO BOJHIO. KHCIOTHO-OCHOBHI Ta
OKHMCHO-BIJIHOBHI BJIaCTUBOCTI OiHapHUX croiyk [igporeny 3 Oxcurenom (H,O, H,0y).
3acToCcyBaHHS BOJHIO B TPOMHUCIOBOCTI. BosieHb — majanBo MailOyTHHOTO.

2. EJJEMEHTH I'OJIOBHOI NIATIPYIIX VII TPYIIN

3aranpHa XapaKTEepUCTHKA aTOMIB €JIEMEHTIB. €JIEeKTPOHHI (OpMYIH, paglycH aTOMIB,
MOHI3a1lli1Hl TOTEHI[1a]I1, CIOPIIHEHICTh IO €JEeKTPOHA, EEKTPOHETaTUBHICTD, CTYNEH]
OKHCHEHH$, BaJICHTHOCT1, KOOPAWHALIMHI YHCIIa, PO3MOBCIOJKEHHS B IIPUPO/II.
3aranpHa XapaKTEepHUCTHKA MPOCTUX PEYOBUH. 3amoOLKHI 3axoad Mpu poOoTi 3
rajJioreHamu.

Xmop. Xnop y npuponi. I[lpomucnoBi Ta nabopatopHi MeToau A0OYBaHHS, WOTO
¢13uuH1 Ta XiMiuH1 Bi1acTUBOCTI. CHOJYKH XJOpy 3 MeTanamu. MexaHi3M B3aeMoii
XJIOPDY 3 BOAHEM. [iIporeHXJOopuj, COJsSHA KHUCJIOTa: MPOMHUCIOBI crocodu ii
noOyBaHHS. XJIOpUAM, CHOJMYKH XJopy 3 OKCHUI€HOM: OKCHIH, KHCJIOTH, COJIl.

[NnoxnoputHa KucjaoTa Ta ii cojii. XJIOpHE BaIHO.
3. EJEMEHTH NOBIYHOI IIIrPYIIU VII T'PYIIN

3aranpHa XapakTEpPUCTHMKAa aTOMIB €JEMEHTIB. €JIEKTPOHHAa Oy/oBa, 3MiHAa pajalyciB
aTOMIB, €Hepriil oHi3allii 13 30UIbIIEHHSIM MOPSIIKOBOTO HOMEPY €JIeMEHTA.
Manran. Ilpuponni cnonyku wmanrany. JloOyBanHs manrany. ®izuyni 1 XiMiuHi
BJIACTUBOCTI MPOCTOI PEUOBMHU MaHTaH. 3acTOCYBaHHS MaHraHy Ta HOro CIUIaBiB.
MaHran sK MIKpOEJIeMEHT. 3alIe)KHICTh KHCJIOTHO-OCHOBHUX Ta OKHCHO-BITHOBHHX
BJIACTUBOCTEH OKCHU[IB 1 TIAPOKCHAl B MaHTaHy BiJ CTYNE€HS OKHCHEHHS aTOMIB
Masnrany. )

4. EJIEMEHTHU I'OJIOBHOI HIIAT'PYIIX VITPYIIN
3arajbHa XapaKTEpUCTUKA aTOMIB €JIEMEHTIB 1 MPOCTUX pedoBUH. OKcureH. [3oTonHuit
ckian npupoaHoro Okcureny. XiMI4HUN 3B’ SI30K Y MOJIEKYJIl KUCHIO 3 TOYKU 30py



metoiB B3 ta MO. Ilosicuenns MAPaMarHeTHu3My KHCHIO. HpOMI/ICJ'IOBi Ta J1abopaTopHi
crocobu A00yBaHHS KUCHIO, HOTO (13131/1qu Ta XIMI4H1 BIACTUBOCTI. KuceHb — OKHCHUK.
B3aemogiss kuCcHIO 3 NPOCTHMH 1 ckmagHuMHu pedoBuHamu. Oxcuau: crnocoOu
noOyBaHHS, BJIACTHBOCTI, KiacHQikaiis 1 HOMEHKIAaTypa. Anorpomis KucHIO. O30H,
HOT0 BJIACTUBOCTI, T0OYBaHHS, YTBOPEHHS B MPUPO/l. 3aCTOCYBaHHS KUCHIO. 3HAUCHHS
KHCHIO y IPHUPO/II.

Cynbdpyp. Cynbdpyp B mnpupoai. AmnoTporiss cipku. Di3U4HI BIACTUBOCTI il
HaWBaXMMBIKUX Moaudikamii. XiMiduHI BJIACTUBOCTI Ta MPaKTUYHE 3aCTOCYBaHHS
cipku. BonneBi cnonyku Cynedypy. Hurigporencynbdin: noOyBaHHs, (i3uyH1 1
XiMI4H1 BJacTUBOCTI. Di310J0T14HA i1 AUTiAporeHcynbdiny, roro I'JIK.

Cenen. Tenmyp. ®i3muHi Ta XiIMI4HI BIACTHUBOCTI, 3HAYEHHS Yy CYYacHId TEXHIIII.
Cnonyku Ceneny i Tenypy 3 I'igporenom 1 OxcureHOM.

5. EJEMEHTH NOBIYHOI NIJITPYIIU VI I'PYIIN
3aranpHa XapaKTEpUCTHKA aTOMIB eleMEHTIB. (OcOoOJMBOCTI €JIEKTPOHHOI OyI0BH,
BaJICHTHOCTI 1 CTYII€H1 OKUCHEHHS €JIEMEHTIB.
XpoM y npupoji. Pi3u4H1 BIACTUBOCTI. 3aCTOCYBaHHS XpoMY 1 Horo cruiaBiB. XiMiuHi
BIacTUBOCTI xpomy Ta Horo cmonyk. Cnoayku Xpomy (II, III, VI) — oxcuawm,
TIPOKCHUIH, COMi: T0OyBaHHS, BIaCTUBOCTI. KHCIIOTHO-OCHOBHI BJIAaCTUBOCTI OKCH/IIB Ta
rimpokcuais  Xpomy(Ill), xommiekcHi crnonyku Xpomy(IIl). OxucHO-BigHOBHI
BimactuBocTi croayk Xpomy(III).
XpOMOBI KHUCIOTH, AUXPOMATH 1 XpPOMATH, YMOBHM iX ICHYBaHHS. XpOMOBa CYMIIIL.
OxwucHi BiaacTuBOCTI crioiayk Xpomy(VI).

6. EJJEMEHTH I'OJIOBHOI IIIATPYIIA V TPYIIN
3aranpHa XapakTEpPUCTHKA aTOMIB €JIEMEHTIB 1 pocTux pedoBuH. Hitporen. Hitporen y
npupoAl. XIMIYHUN 3B’S30K y MOJIEKYJl a30Ty 3 Touku 30py metonie B3 1 MO.
®di3uyHI Ta XIMIYHI BIACTUBOCTI a30Ty. B3aemoia a30Ty 3 kucHeM, okcuau Hitporeny.
[TpomuciioBi 1 1abopaTopHi METOIU T00YBAHHS a30TYy.
Cnonykun Hitporeny 3 I'imporeHom. Amoniak. EnekTpoHHa OyaoBa 1 reomerpis
Mosiekynu. IlpomucnoBi Ta naboparopHi Meronau AoOyBaHHs, (i3U4HI Ta XIMIYHI
BJIACTUBOCTI aMOHIaKy. OKHCHEHHsS aMoOHl1aKy. JIOHOpHO-aKUENTOPHUI MeXaHI3M
B3a€MO/IIi aMOHIaKy 3 BOJIOIO, 3 KHUCJIOTaMH, YTBOPEHHs aMoHiakartiB. Cojl aMoHilo, iX
BJIACTUBOCTI. [IpomyKTH TEpMIYHOTO PO3KJIaAy PI3HUX CoOJied aMoHil. Awmigum 1
HITpUIM MeETajiB. 3acTOCYBaHHS aMOHIaKy Ta cosied amoHiio. ['igpasun: OynoBa
MOJIEKYJIY, XIMI4H1 BIACTUBOCT1. AMIHTIIPOKCHI.
®ochop. Dochop y mnpuponi, moOyBanHs. AnorponHi BugosMinu Docdopy, ix
BJIACTUBOCTI, TOKCHYHICTH Ouoro docdopy, 3anoOiKHI 3axonu Tpu poOOTI 3 HUM.
dochimn metaniB. Crionyku Docdopy 3 I'inporenom. BractuBocTi dhocdinis.
Kucuesi cnonyku ®ochopy. Oxcumu dDochopy. DochitHa Ta docdatHa kucIoTH:
Oy/oBa MOJIEKYJ, BJIACTUBOCTI. 3MiHA CTIMKOCTI, KHMCJIOTHOCTi, OKHCHO- BIJHOBHHX
BJIACTUBOCTEH B  pANly OKCUT€HOBMICHUX KucioT Docdopy. Mertadocdaru,
nomdocdaru. Oprodocharn, ix npaktuyHe 3HaueHHsA. [amorenimu Docdopy, ix
Bi1acTuBOCTl. bionoriuna poasr Docdopy. DocdatHi mobpuBa. BukopucTanus
dochaTarx 10OpUB HA TPYHTAX 3 Pi3HUM 3HauUeHHsM pH.

7. EJEMEHTH NOBIYHOI IJITPYIIX V I'PYIIN
3arajibHa XapaKTepUCTUKA aTOMIB €JIeMEHTIB. MOKJIMBI BaJ€HTHI CTAaHU 1 CTyIEH1



OKHCHEHHS B 3aJIC)KHOCTI B/l €JI€KTPOHHOI OyZ0BH aTOMIB.

Bananiii, HioGii, Tantan y mnpupoai. Cnocobu noOyBanHs. Pi3uuHI BIACTHUBOCTI 1
3aCTOCYBaHHs. XIMIYHI BIACTUBOCTI MPOCTHUX PEYOBHH 1 HAMBAKIMBIIIMX CIOIYK
CJIEMEHTIB: OKCHJIB, TIIPOKCHIIB, cojei. 3maTHiCTh eneMeHTtiB HiobOito, Bawnamiro,
TaHTany 10 KOMIJIEKCOYTBOPEHHS.

8. EJJEMEHTH I'OJIOBHOI IIATPYIIA 1V TPYIIN

3aranpHa XapakTEpUCTHKaA elieMeHTIB rosioBHoi miarpynu IV rpynu. Kap6on. KapOon
B npupoai. AmnorponHi Bugo3minu KapOony: anma3z, rpadit, kap6idH. Tun
riopuan3aiiii opoitaneit aromi KapOoHy B HOro aloTponmHuX BUA03MIHAX. AKTHBOBaHE
BYT'ULIsl. 3aCTOCYBaHHSI MOTro siIK copOeHTa. XiMi4Hi1 BIAaCTUBOCTI KapOoHy. [lpaktuune
3aCTOCYBaHHS BIJHOBHUX BJIACTUBOCTEH KapOOHY.

Cumuid Ta #oro cnomyku. Cwminii y npupoai. Cumikatu. Crnocodu 100yBaHHS
cuininito. BractuBocti cuminiro. Crnonyku Cuiinito 3 I'igporenom. Cumiuuay MeTaliB.
Cumimiii miokeun. Ksapiu. Ksapuose ckio. CumikaTHi KuciIOTH. CUITIKAaTH, PO3YMHHE
ckiio. [tyuni cunikaru. [lement. betoH.

9. EJIEMEHTH INOBIYHOI NIJII'PYIIH IV I'PYIIHN
3aranpHa XapakTepuCTUKa aToMiB eieMeHTIiB. TutaH, Llupkoniil, 'apuiil y nmpupoai.
JloOyBaHHS IIUX METaiiB, X (13UYHI Ta XIMIYHI BIACTUBOCTI. [IpakTHUHE 3aCTOCYBaHHS
TUTaHy, LHUPKOHIIO, raHiro Ta iX crUiaBiB. HalBaXIuBIIIl CHOOJYKH: OKCHJIH,
rinpokcunau, coni. KommiekcHi cnonyku Tutany, Lupkonito, [Nadniro. [opiBHsuipHA
XapaKTEePUCTHKA €JIEMEHTIB IOJIOBHO1 Ta MoO14HO1 miarpym IV rpymm.

10. EIJEMEHTH T'OJIOBHOI IIJICPYIIH ITI TPYIIUA
3aranpHa XapakTEpUCTHUKA aTOMIB €JIEMEHTIB: €JIeKTpoHHa Oy[oBa, 3MiHa paAlyciB
aTOMIB, €Heprii HOoHi3alli, CTAaHJAPTHUX E€JIEKTPOJHMX MOTEHUIaiB B psay bop — Tamiii.
HaliBa)xnuBilIi NpUpoIH1 CIIOTYKH.
bop. AnotponHi Bimo3miHu. Di3uyHI, XIMIYHI BJIACTUBOCTI amMop(HOro Ta
kpuctaiaigdoro Oopy. JoOyBanus Oopy. bop sax wmikpoenement. Cnonyku bopy:
O6opanu, Oopumu wmetanmiB. Hitpua bopy. Oxcun ta rigpokcun bopy: crpykrypa,
BJIACTUBOCTI, 3acTocyBaHHs. OpToOOpHa KucioTa. bypa.
AmoMiHii. @i3UyHI Ta XIMIYHI BJIACTMBOCTI MPOCTOI PEYOBUHHU, AOOYBaHHS.
AntomotepMis. 3aCTOCYBaHHS ajJlIOMIHIIO Ta Horo cruiaBiB. JloOyBaHHS 1 BJIIaCTHUBOCTI
HAaWBXKIIMBIMIMX CIOAYK AJTIOMIHIIO. OKCHUIY, TIAPOKCHAY, COJieH; TMpaKTUIHE
3aCTOCYBaHHS IIUX CIOJYK.

11. EJEMEHTH NOBIYHOI NIJArPYIN 111 TPYIIU
3arajibHa XapakTepucTuKa aToMmiB eneMeHTiB: Ckanniil, Itpiit JlanTaH, AKTHHIM.
OcoOJMBOCTI €JIEKTPOHHUX CTPYKTYp aToMmiB ejeMeHTiB. [lomupeHHs y mnpupol.
®di3UyHI Ta XIMIYHI BJIACTUBOCTI MPOCTUX pPe4yOBHH. HallBakNuBIlIl CHIOJYKU: OKCUIH,
T'1APOKCUJIH, COJI.

12. 3ATAJIBHI BJIACTUBOCTI METAJIIB
Micue MertaniB y nepioauuHiii cuctemi eneMeHTiB. OCOOIMBOCTI €EeKTPOHHOT OY10BH
aToOMIB MeTalliB. MeTalluHuil CTaH pPEYOBUHHU, 30HHA Teopis OyJOBH KpHUCTaliB,
MeTaIIYHUH 3B’ SI130K. THUIU KPUCTATIYHUX I'PATOK MeTamiB. MeTanu y npupoi.



OcHoBHI pynu, 30araueHHs pya. HaiBaxiaupimn metoau noOyBaHHS METAIB 13 PY/I.
JloOyBaHHS METaIIB €JIEKTPOJI130M PO3IUIABIB 1 PO3YHHIB.

13. EJEMEHTH I'OJIOBHOI IIATIPYIIN 1 TPYIU. JTYKHI METAJIN

3aranpHa XapakTEpPUCTHKA aTOMIB €JIEMEHTIB. €JIeKTpOHHA OyJoBa, pajilyCH aTOMIiB,
eHepris HWoHi3allli, CTaHAapTHI €JICKTPOJAHI MOTEHIIAJU. 3MIHA BIACTUBOCTEH MPOCTHUX
PEYOBHH i3 30UTBIICHHSIM TTOPSIKOBOTO HOMEPY €IEMEHTA.

JlyxxH1 Metanu y npupoi. [3oTonHuit ckinan. HaliBaxuBimii npupoaHi Crionyku. Poib
cnonyk Kaimito 1 Hatpito y ¢izionoriuaux mporecax. JloOyBaHHS JY)KHHX METaliB,
G13UYHI BJIACTUBOCTI, IpaBWia poOOTH 3 JIY)KHUMH MeTallaMH. XiMIYHI BJIACTHBOCTI
MPOCTUX PEYOBHH Ta CIOJYK €JIEMEHTIB: TJIPU/IIB, OKCHUJIIB, T1IAPOKCHUIIB, TIEPOKCH/IIB,
coJiei. 3acTOCYBaHHS JIY)KHUX METaliB Ta iX coiyeid. Kamiiini qoOpuBsa.

14. EJEMEHTHY NOBIYHOI MIATPYIIX I TPYIIN
3aranpHa XapaKTepUCTHUKA aTOMIB €JEMEHTIB. €JEKTpOHHa OynoBa, 3MiHa pajiycis,
€Heprii HoHi3allli, CTaHJapTHUX €JIEKTPOJHUX MOTeHUIaniB y pany Kynmpym — Aypym.
Kynpym, Aprentym, Aypym y npuponi. CnocoOu ix 1oOyBaHHs. 3aCTOCYBaHHS IIMX
MeTaniB Ta ix cmiasiB. HaitBaxnusimi cnonyku Kynpym, Aprentywm,

15. EIEMEHTH I'OJIOBHOI IIJICPYIINA 11 TPYIIH

3aranpHa XapakTEPUCTHUKA aTOMIB €JIEMEHTIB: €JeKTpOoHHa OyaoBa, 3MiHa pajaiyciB
aTOMIB, eHeprii HoHI3aIlli, CTAHAAPTHUX EJIEKTPOJAHUX IMOTEHIIaIB B psany bepumiii —
Paniii, i3oromHui ckian. 3MiHa BIACTUBOCTEW MPOCTHX PEYOBHH 13 30UIBIICHHIM
MOPSIKOBOTO HOMeEpy eliemeHTa. J[oOyBaHHS mpocTuX pedoBuH. MarHik 1 Kanbiiid —
BAXJIMBI eJeMeHTH >kuBoi npupoau. dizionoriuyna ais crnonyk bepuiiro, CrpoHirito,
bapito. ®i3u4Hi BIACTHBOCTI MPOCTHX PEYOBUH. TexHika Oe3MeKku Mpu podoTI 3
KaJIbI[1EM, CTPOHIIIEM, OapieM. 3aCTOCYBaHHS NMPOCTUX pedoBUH. CILJIaBU MarHito.
XIMI4H1 BJIaCTUBOCTI MPOCTUX PEUOBHH Ta iX CHOJIYK. 3aKOHOMIPHOCTI 3MIHU XIMIYHHUX
BJIACTUBOCTEN TiIPUAIB, OKCUAIB, TJIPOKCUIIB, IEPOKCUAIB, colell y pany bepunii —
Paniii. Heramene 1 ramene xjiopHe BamHO. JKOPCTKICTh BOAM Ta METOJU ii YCYHEHHS.
[ToM’ sIKIIIEHHST BOAX 32 JOIOMOI'OX0 HOHOOOMIHHHUX CMOJI.

16. EIJEMEHTHY IOBIYHOI MIATIPYIH I TPYIN

3aranpHa XapaKTepUCTHKA aTOMIB €JEMEHTIB. €JIEKTpOoHHA OyAoBa, 3MIHA pajlycis,
eHeprid MoHI3allll, CTaHJapTHUX EJIEKTPOAHUX NoTeHiianiB y pany Lunk— Kanmiid —
Mepkypiit. HaliBaxnusimii npupojHi cnoidyku. CrocoOu n00yBaHHS IUHKY, KaJMIIO,
Mepkypito. [IpakThuHe 3acTOCyBaHHS IIUX METaliB Ta iX cruiaBiB. DizioyioriyHa [is
cnonyk Luuky, Kaamito, Mepkypito. TexHika Oe3nekd npu poOOTI 3 PTYTTIO Ta ii
CIOJIYKaMH.

®di3uyHi Ta XIMIYHI BJIACTUBOCTI MPOCTUX PEUOBUH Ta iX crmoiyk. Crnomyku Mepkypiro
y cryrneHi okucHeHHs +1. HaliBakiuBilI KOMIUIEKCHI CIIOMYKH €JIE€MEHTIB MOOIYHO1

niarpynu I rpymnu.
[TopiBHSITEHA XapaKTEPUCTHKA €IEMEHTIB TOJIOBHOI Ta To0iuHoi miarpyn Il rpymm.

17. EJJEMEHTHY I'OJIOBHOI NIJIrPYIIU VIII 'PYIIN
Micie OnaropogHux ra3iB y NEpIOJUYHIN CHCTEM1 €JIEeMEHTIB Ta eJEeKTPOHHA
CTpyKTypa ix atomiB. [losicHeHHS iICHYBaHHsS OJJHOATOMHHUX MOJIEKYJ 3a MeTogamu B3
ta MO. 3miHa noTeHIiaiB HOHI3aIli aTOMIB OJaropoAHUX ra3iB 13 30UIbIICHHIM



NOPSAIKOBUX HOMEpIB eneMeHTiB. brnaroponani rasu y mpupoai, (Gi3MuHi Ta XIMiYHI
BiactuBocTi. HaiiBaxxnuBimii cnonyku Kcenony 1 Kpunrtony pi3HUX CTyIeHiB
OKHCHEHHSI: BIACTUBOCTI, 100YBaHHS, 3aCTOCYBaHHS.

18. EJEMEHTH NNOBIYHOI MIATPYIN VIII TPYIINA
3aranbHa XapakTEepUCTUKA €JIEMEHTIB pouHu Pepyma 1 MIIaTUHOBUX METAIB.
Enementn pomunu @epyma. [lommpeHHs B TpuUpol, HAWBAKIUBIIII MPUPOIHI
cnonyku. CruiaBu 3ajiza; 4aByH 1 cTanb. JloOyBaHHS HIKEIIO 1 KOOANbTY.
Enementu poaunu [Inatunu. [lommpenHs y npupoai, ictopis BinkputTs. OcoOIuBOCTI
¢b13UYHUX 1 XIMIYHUX BIACTUBOCTEHM MPOCTUX PEUOBHH, iX MPAKTUYHE 3HAUCHHS.

Posain I11. XIMIYHUM 3B’S130K. BYJJOBA PEHOBUHHU

1. BYJAOBA ATOMA TA XIMIYHHM 3B’S130K

KopoTki icTOpuYHI BiIOMOCTI MPO PO3BHUTOK CYYaCHUX YABIECHb MPO OYyIOBY aroMma.
Hocninn Pesepdopna mo poscisiHHIO anbda-uacTUHOK. IlmanerapHa mojaenb aroma.
Monens atoma ['inporeny 3a bopom. 3aranbHa XapakTepUCTHKAa aTOMHUX CHEKTPIB.
JIMCKpeTHICTh €HEPreTUYHUX CTaHIB eJleKTpoHa B aTtoMi. IIporupiuus moneni bopa 3
KJIACHYHOIO (P13HKOIO.
OcHOBHI ysiBJIEHHS KBaHTOBOI MexaHiku. KBaHToBa Teopis cBitia. PiBusiHHa ne bpoiins.
[TonBiitHa KOPMYCKYISPHO-XBUIbOBA MPHUPOAA PEYOBHHH, TMPOSB XBUIBOBUX Ta
KOPIYCKYJIIPHUX BJIACTUBOCTEH enekTpoHy. lIpuHiun HeBu3HaueHocT! ['eitzenOepra.
PiBasiaus Ulpeninrepa.
KBanToB1 ymcna enekTpoHiB B atoMi. EHepreTuyHi piBH1 Ta miapiBHi. [loHsTTs mpo
aTOMH1 eJeKTpOoHH1 opOitani. «EmektpoHHa xMapa». DOpMH aTOMHHUX EJIEKTPOHHUX
opOiTaei.
baratoenektpoHHi aroMu. [locnigoBHICTh 3alOBHEHHS €JIIEKTPOHAMU EHEPreTUYHUX
piBHIB Ta miapiBHIB B aromax. [Ipunnun [laymi. IlpaBuno KneukoBcekoro. IlpaBuio
['yuna.
[loTeHuianu HoH13a1ii aTOMiB, CHOPIIHEHICTD 10 €JIEKTPOHY, ATOMHI Ta HOHH1 pajilyCH.
3aKOHOMIPHOCTI 3MIHM IIMX BEIMYMH B mepionax Ta rpymnax IlepioguyHoi cuctemu
enementiB [.I.Mennaeneena.
[ToHATTS MpO KOBaJIEHTHUN 3B’SI30K. 3MEHILIEHHS BHYTPIIIHBOI €HEprii CUCTEMHU SK
yMOBa YTBOPEHHSI XIMIYHOTO 3B’S3KY; JOBXHWHA, HAMPSMJIECHICTh, MIIHICTh XIMIYHOTO
3B’ SI3KY.
VoHHwMit 3B’130K K TPAHAYHMH BUNAIO0K IOJISPHOTO KOBAJICHTHOTO 3B’ A3KY.
Oco0nMBOCTI  MOHHOTO 3B’SI3KY: BIACYTHICTh HANpPSIMJIEHOCTI Ta HACHYEHOCTI.
[lonapuzariss Ta MONASpPU3YIOUA BIACTHBICTh HOHIB, 3MiHA IMX XapaKTEPUCTUK 3a
nepiolaMu Ta TPynaMu NMePioANIHOT CHCTEMH.
BopaneBwuii 38’s130k. BHyTpiliHI Ta MDKMOJEKYJISApHI BOJHEB1 3B’S3KHU, YTBOPEHHS
OUMEpiB  Ta mMoJiMepiB. BrivB BOJHEBOro 3B’S3Ky Ha BIIACTUBOCTI PEUYOBHUH.
OcobauBocTi rigporeH Quyopuay, piakoi Ta TBepAoi Boaud (aHoMmamii BOAH) SK
HACJIJ0OK YTBOPEHHS BOJHEBHUX 3B’A3KiB. EjleKTpocTaTHyHa TEOpis BOJHEBOrO 3B’A3KY.
Ponb noHOpHO-aKIIENTOPHOT B3a€EMO/111 B YTBOPEHH1 BOJTHEBOIO 3B SI3KY.

2. BYJIOBA TBEPAUX TLI. XIMIS TBEPAUX TLJI

ArperatHi cTaHu pedoBuHHU. Ilmazma. OcoOGaMBOCTI ra3omoaiOHOro, PIAKOro Ta
TBEPJOTO CTaHy pedoBuH. Kpucraniuauii Ta amopdHuii cranu. bynosa kpucrais.



Tunu KpuCTaMIYHUX PENITOK. ATOMHI, HOHHI Ta MeETalliuHl KpucTaiau. bymnosa
peanbHOro Kpuctany. Jlepexktu xpucTtamiyHUX PEnIiToK: TOYKOBI, JIIHINHI, TJIOMIMHHI,
00’emHi. BrnacTMBOCTI KpUCTATIUHUX PEYOBHH: TPOBITHUKH, HAMiBOPOBITHUKH,
JIENEeKTPUKH. [30TpOIHI Ta aHI30TPOIMHI BIACTUBOCTI TBEpAMX pedyoBUH. [(udysis B
TBEPAUX peuoBHHAX. MeXaHI3M 1 KiHEeTHKa TBep10(ha3HUX PEaKIii.

Pozaia V. XIMISA KOMIIVIEKCHUX CITIOJIYK
1. BYJOBA KOMIIVIEKCHHUX CIIOJIYK

[cTopist BIAKPUTTS KOMILJIEKCHUX CIHOJNYyK. OCHOBHI TMOHSTTS Ta TOJOXKEHHS Teopii
A.Bepnepa. LleHTpanbHHil aTOM Ta MO0 KOOpAMHAIIIMHE YHCIIO, KOMIUJIEKCHA €MHICTB,
JiraHj Ta HOro JAEHTaTHICTh, MOHO- Ta TOJIIICHTATHI JIITaH/IX, BHYTPIIIHS Ta 30BHILIHS
c(hepr KOMIIEKCHOI CHOJIYKH. 3apsia komiuiekcy. OomexeHHs Teopii BepHepa.

2. HOMEHKJUIATYPA TA KJIACU®IKALIA KOMIVIEKCHHUX CIIOJIYK

CucrematnyHa HOMeHKiIaTypa komruiekcHux crnoiyk 3a [UPAK. Kracudikairis
KOMIUIEKCHUX CIOJYK 3a Teopiero enektponituynoi auconianii (TEJ): exexrpomity i
HEEJIEKTPOJIITH; HAa OCHOBI MPHUPOAX JIraHJa: aKBaKOMIUJIEKCH, aMIHOKOMILIEKCH,
T'1JIPOKCOKOMILIIEKCH, a1 I0KOMILICKCH, MOJIIraIOTCHI I, TAPUIOKOMILIEKCH,
KapOOHUIKOMIUIEKCH TOIIO; 3a 3HAKOM 3apsly: KaTIOHH1, aHIOHHI, HEUTpaJIbHI.

[3oMepist KOMIUIEKCHUX cHOJAyK. Tumum 13oMepii: HoHI3alliHA, KOOpAWHAIlIHHA,
ripaTHa, TeOMETPUYHA, OTITUYHA.

3. MPUPOJA XIMIYHOT O 3BA3KY B KOMIIVIEKCHUX CIIOJIYKAX

Meton BanenTHHX 3B’s13kiB (B3) 1 Meton monekymsipaux opOitanerr (MO), ix nepeBaru
Ta HEAOJIKA. MAarHiTHUH MOMEHT, NapaMarHeTh3M, JlaMarHeTHU3M KOMILJIEKCHUX
CIOJIYK, 30BHIIIHBO- Ta BHYTPIILIHbOOPOITATbHI KOMIUJIEKCH.

3acToCyBaHHS TEOPil KPUCTAIIYHOTO TOJISL JJIsl MOSCHEHHS YTBOPEHHSI 30BHIIIHBO- 200
BHYTPIITHBO OPOITATBHUX KOMIUIEKCIB. EnexTpoxiMiuHuii psii JIraHiB B MOPSIKY
30UTBIIIEHHS CHJIA KPUCTATITYHOTO TIOJIS.

4. PIBHOBAT'A B PO3UNHAX KOMIIJIEKCIB

EnextponiTiuna  AucoIliamiss KOMIUIGKCHUX — CIIOJYK, CTyIIHYacTa JMCOIliaIlis
KOMITJIEKCY, KOHCTaHTa CTIMKOCTI Ta KOHCTaHTa HECTIMKOCTI KoMIuiekcy. KucioTtHo-
OCHOBHa piBHOBara Ta (akTOpW, IO HAa HeT BIUIMBAIOTH. 3MIMICHHS PIBHOBArd
nucorianii KOMIUIEKCHOTO HOHA.

Po3ain V. OPTAHIYHA XIMI»
1. TEOPETUYHI OCHOBHU OPTAHIUHOI XIMII

[Ipenmer opraniunoi ximii. PO3BUTOK TeopeTUYHWUX YSABIEHb B OpraHivHIN
XiMIi.Oco0MMBOCTI  OyIOBM OpraHidyHUX Croiyk. KOpOTKuil iCTOpHYHMI  Hapuc
PO3BUTKY OpraHiyHOi XiMii. 3B’SI30K OpraHivyHOi XIMii 3 1HIIMMHM HayKaMHu Ta 3HAYCHHS
UIsT iX Cyd4acHOTO pO3BUTKY. Jlkepena CHUPOBHHU oOpraHiyHuX crnoiyk. CydacHi
ySBJICHHS MPO OYJOBY OpraHiuHUX CHOJYK (€IHICTh CTPYKTYpHOI, €JIEKTPOHHOI Ta
IpocTOopoBoi Teopiit). [Ipupoaa Ta THIK XIMIYHKX 3B’s3KiB y crojykax KapOomny.



30ymxenuii cran atroma KapOoHy Ta Tumm ridpuausanii Horo aToMHHX opOiTanen
(sp®, sp?, sp-riopuamzaiii). [loHATTS Tpo O©- Ta T-3B’SA3KH, XapaKTEPUCTHUKH
KOBAJICHTHHUX 3B’ 513K1B aroMa KapOony.

Kinacudikaritis 1 HOMEHKIIaTypa opraHiyHux croiyk. Knacudikariis opraHiyHUX CIONYK:
3a OyI0BOIO KapOOHOBOIO JIAHIIIOTA — alMKIIUHI (aJKaHU, aJKeHU, aJKaai€HH, ajJKiHN),
KapOOIMKIIIYHI aTIUKIIYHI, apOMaTH4Hi), TeTEPOLHUKIIYHI CIOJYKH; 3a HAasBHICTIO
XapaKTepucTUUHOi rpynu. [IOHATTS MPO rOMOJIOTIYHUHN Psifl, CTApIly XapaKTepPUCTUUHY
Tpymy, KJ1ac OpraHIYHHUX CIIONIYK.

Turnu HOMEHKJIATYp OpraHiYHMX CHOJYK: TpuBianbHa (icTOpHYHA, TpajaMIliiiHA),
parfioHajgbHa, paJuKaIbHO-QYHKI[IOHAbHA, cucTeMatnyHa (HomeHkiatypa |UPAC).
CydacHa ykpaiHChKa TEPMIHOJIOTiSI Ta HOMEHKJIATypa OpraHiyHMX croyiyk. OCHOBHI
MOHSATTA CHCTEMAaTHYHOI HOMEHKJIATYpH OpPTaHIYHUX CHOJYK: pOJOHauYaIbHa
CTPYKTYpa, XapaKTepUCTHUYHA TPYIMa, 3aMICHHUK, JIOKAHT.

3aranpHa XapaKTepUCTHKA PEaKIliif OpraHIYHUX CITOJIYK.

OCHOBHI TUNM i30Mepii OpPraHIYHUX CIOJYK: CTPYKTYpHa (CTaTHM4YHA, IWHAMIYHA),
npoctopoBa (KOHOpMaIliifHa, eHaHTiOMepis, G- Ta T- miactepeomepis). [IoHITTS mpo
KoH(opManito 1 koHpirypauito. Ilpoekuiiini ¢gopmynun Heiomena ta ®imepa.
AbcounoTHa Ta BigHOCHA KoHiryparis. R,S- cucrema Kana—Inronsna—IIpenora.

Teopis eneKTpOHHHUX 3MilleHb. B3aeMHMII BIUIMB aTOMIB y MOJIEKYJIaX OpPraHIdYHUX
crosiyk. [ToHSATTS mpo IHAYKIIHHUN Ta Me30MepHHUI eheKTH, eeKT rinepKoH roraiii.
CyuacHi Teopii KucioT 1 ocHOB: AppeHniyca — OctBanbiaa, bpencrena — Jloypi, JIbtoica.
Knacudikaris peaxiiiii Ta MEXaH13MIB peakiliii B OpraHiuyHii Ximii.

[loHsATTS Mpo MexaHi3MU OpraHiyHux peaxuid. Knacudikamis peakiiiii 3a HalpsSIMKOM:
npuenHands  (A-peakii), BimmemienHs (E-peakmii), 3amimenns (S- peakitii),
neperpynyBaHHs; 3a TUIIOM PO3PUBY XIMIYHUX 3B’SA3KiIB: TOMOJITUYHI, F€T€POITUYHI.
[loHATTS TpO BUIBHI paauvKaid, KapOOKaTIOHH, KapO aHIOHHW, eJNeKTpOopuUIbHI Ta
HYKJIeOo( UTbHI peareHTH

2. BYTJIEBOJHI
AJIKaHU

XiIMIYHUM CKJIaJ1, 3arajibHa (OpMyIia Ta TOMOJIOTIYHUMN Psifl alIKaHiB.

[loHsATTS MpO NMEpBUHHI, BTOPUHHI, TPETUHHI Ta 4YeTBEpTHUHHI atomu KapOoHy.
HoMmeHnknaTypa aikaHiB: TpuBiajdbHa, panioHanbHa, cucrematuuna (IUPAC). [3omepis
aJKaHIB. CTPYKTypHa, mpocTtopoBa. CrnocoOu CcHHTE3y ajKaHiB: MPOMHUCIOBI Ta
nabopatopHi. OKHCHEHHS aJIkaHIB JO0 OKCHUT'€HOBMICHUX OpraHIYHUX CIOIYK 3
pozpuBom C—C  3B’s3kiB. [opiHs. OkTaHOBI  4uciaa.  AHTHAETOHATOPH.
TerpaeTmnmmoMOym. OXOpoHAa HaBKOJIMIIHBOTO CEpPEJOBHINA MPU BUKOPUCTAHHI
€THJIbOBAHOTO OCH3UHY.

HenacuyeHi anukJiiuyHi ByrJjieBoaHi
AJIKeHHU
3arasibHa (Qopmyna. ['OMOJOTiYHHMEN psAJ alKEeHIB 1 MOro TEeHETUYHHM 3B’S30K 3
TOMOJIOTIYHUM psJIOM ajikaHiB. HomeHkiarypa ajkeHIB: TpHBiajbHA, palliOHaJIbHA,
cucremarnyda (IUPAC). [3omepis ankeHiB: CTpyKTypHa (po3raiayKeHHs KapOOHOBOIO
CKeJIeTy 1 OJIOKEHHs TIOJBIHHOTO 3B’ A3KY), IpocTopoBa (yuc- i mpanc- ta Z-, E-).



[Mpuntun crapmmactBa (Kana—Iarompaa— Ilpemora). Cnoco6u noOyBaHHS ANKEHIB:
peaxiii BIAIIEIUICHHS, TiAPYBaHHS, BHUAUICHHS 3 NPOAYKTIB KpEKiHry HapTu Ta
IpUpPOIHOTO Ta3y. Pi3uyH1 BIACTUBOCTI aJIKEHIB.

Aaxkanienu. Kayuykn
3aranpHa Qopmyna, Kiacudikallisi, HOMEHKIATypa, i3oMepisd. JlieHn 3 KOH IOrOBaHOIO
CHCTEMOIO MOJIBIHUX 3B’s13KiB [JJoOyBannsa Oyta-1,3-1ieHy 13 Oyrany, OyTaH-OyTeHOBOI
bpakiii KpekiHr-rasziB Ta 3 eTwioBoro cmuprty (Meron JleOemesa). JloOyBaHHs
i3onpeny (2-metmiioyra-1,3-nmieny) i3 2-mMetunOyTady (3 meHTaHOBOI (pakiiii HapTH).
®d131yHI1 BIaCTUBOCT] KOH IOTOBAHUX JI1€HIB.

AJIKIHT
3aranpHa GopMya. ['oMOJIOTTYHMI Psii AalIETUIICHOBHUX BYTJIEBOAHIB 1 HOTO T€HETUYHHM
3B’SI30K 3 TOMOJIOTIYHUMHU psiIaMH alikaHiB 1 ankeHiB. HomeHkinatypa Ta i3omepis
ankiHiB. [ToHATTS mipo TepmiHanbH1 ankiHnu. Criocobu M0OyBaHHS alIKiHIB: MMPOMHUCIIOBI,
nabopatopHi. Di3uyHI BIACTUBOCTI alleTHJIEHOBUX BYIJIEBOJHIB. EjnexTpoHHa OyjoBa
alleTWJICHOBHX BYTJIEBOIHIB. [liaroHanbsHa sp- riOpuau3aiiis aroma Kapoony.

[ukiaivHi ByrJieBOaHiI
Huxnoankanu. Hukioankenu. Tepnenn
[uknoankanu. 3aranbHa ¢GopMysia, HOMEHKJIAaTypa. Tumm 130Mepli: CTPYKTYpHa,
npoctopoBa. Teopis HampyxeHHs bailepa 1 koH(popmalniiiHa Hampyra B LHKJIAX.
KondopwmariiiiHa i3oMepiss MOHO3aMIIIIEHUX ITUKJIOTEKCaHIB (aKcialbHE 1 €KBaTOpiaibHE
MOJIO)KCHHST 3aMiCHHKIB). CTpyKTypHa, TE€OMETpHYHA, ONTHYHA 1 KOoHpopMmaliiiHa
130Mepis  AU3aMINIeHUX  [UKiIoankaHiB. EnexktponHa OyaoBa  IUKJIONpPOMNaHy
(«0anaHOBMI 3B’A30K»). XIMIi4HI BJIACTHBOCTI HHUKIONpomaHy. EjekTpoHHa OymoBa
[UKJIOTeKcaHy. XIMI4HI BIIACTUBOCTI IHMKJIOTeKcaHy. [lopiBHSHHA BIacTUBOCTEH
[IUKJIOTIPOTIaHy, MHUKIO0yTaHy, ITUKIOMEHTaHy 1 I[HUKJIOTEKCaHy 3 BIIACTUBOCTIMU
QIKEHIB 1 ajKaHiB. BIIHOIIEHHS JO /il BOJHIO, TaJOreHIB, TaJOT€HOBOJIHIB,
OKUCHUKIB. BracTuBOoCTI cepeHix 1 MakpOUHMKIIB. 3HAXO/KEHHS HUKIOMapadiHiB y

IPUPO/IL.

ben3eH Ta oro romMoJioru

benzen. Monekynsapua ¢opmyna. Enektponna OynoBa OeH3eHY, CXeMU 0- 1 7-3B’SI3KIB.
KBantoBoxiMiuHi miaxoau A0 OyaoBH O€H3€HY: METOJ BaJCHTHUX 3B SI3KIB. 7,7-
Kon’roramist Ta eHepris KoH’rorauii mojekynu OenszeHy. [loHSATTS mpo apomaTHuH1
BJIACTUBOCTI OCH3EHY Ta IHIIMX OpPraHIYHUX pedoBWH. [IpaBWiIO apoOMaTUYHOCTI
Xroxkkens. [IoHATTS Tpo apoOMaTHUYHICTh, AHTHAPOMATHYHICTh, HEAPOMATUYHICTb.
XiMiuHI CrOCOOM CHHTE3y O€H3EHY: JETIAPYBAHHS IUKJIOAIKAHIB, IET1APOIUKIII3aIlisa
aJIKaH1B, MUKJIOTpUMEpHU3allis anetuieHy. [Ipupoani mkepena 7o0yBaHHS apOMaTUYHUX
BYIJIEBOJHIB. XIMIUHI BIAacTUBOCTI OeH3eHy. IIpaBwiia opieHTamii s peakiiii
eJIEKTPO(DUILHOTO 3aMIIICHHS B SAp1 OCH3HUHY.

BaraTosiiepHi apoMaTH4YHI CIOJIYKH 3 KOHIACHCOBAHUMM A/IPaMH OeH3eHy
Hadranen. Enextponna O6ynoBa, Me30MepH1 CTPYKTYpH, MOPSAIKU 1 TOBXKUHU 3B’SI3KIB,
eHepris KoH’rorarii. HepiBHOMIpHICTh PO3MOALTY €IeKTPOHHOI T'YCTHHU B O- 1 [3-
MOJIO)KEHHAX HaTaleHOBOro sAnpa. Peakiii 3amilieHHs, NpUEIHAHHS, OKHUCHEHHS
Ha(TalCHYy.



BaraTosiiepHi apoMaTH4YHI CIOJTYKH 3 i30JIbOBAHUMH SIAPAMU O€H3eHY
Hudenin, modysanus. deninmerann. Cunre3 TtpudeHinmerany (peakuis Dpigens-
Kpadrca) 1 i#ioro BmactuBocti. Tpudeninxmopomeran, TpudeHIKapOiHOI, iX
noOyBaHHS, BIAacTUBOCTI. KHCIOTHO-OCHOBHI BIACTUBOCTI TpU(EHUIKApOIHOITY.
Enextponna OymoBa 1 3abapBieHHS TpUPEHUIMETHIBHUX paJdKaliB, KaTIOHIB 1
aH1OHIB. [TopiBHSHHS CTIMKOCTI AITKUTBHUX, ATUIBHUX, OEH3WIILHUX 1
TpU(PEHITMETUIIPHUX paiuKalliB. bapBHUKHU TpHU(EHITIMETAaHOBOTO PSY.

3. ®YHKIHIOHAJIbHI IMTOXIJIHI BYTJIEBO/IHIB
I'asiorenoanikanu

3aranpHa Qopmyna, TOMOJIOTIUHHNA psif TaJOTeHOANKaHIB. THUMHW HOMEHKIATYP:
TpHUBIaNbHA, paauKanbHO-QyHKIIOHANRHA Ta cucTematnyHa (IUPAC). Tumm i3omepii:
CTPYKTypHa, IpocTopoBa (KoHbopMalliiiHa, eHaHTiOMepis, miacrepeomepisn). Pizuuni
BJIACTUBOCTI TajioreHoankaHiB. CrnocoOu m00yBaHHsS TalloTeHOajKaHiB. EjlekTpoHHa
OyJ0Ba aJIKUITaJOTEHIIB: IHAYKIIAHUN e(eKT, eHepris, MOJSPHICTh 1 3MaTHICTh 0
NoJIsIpU3aIlii 3B’ A3KiB KapOOH—TaJIOTeH.

[IpaBuno 3ailiieBa. BigHOBIEHHsS rajoreHoankaHiB. B3aemoniss rajmoreHoajakaHiB 3
MeTanamu. JJoOyBaHHs peakTuBiB [ puHbspa 1 iX BUKOPUCTAHHS JJII CUHTE31B.

I'asiorenoapenu

Apwnranoreninu. Homenknatypa, 13omepisa,  ¢isuuyni  BiaactuBocTi.  CHHTE3
apwiranoreHifiB. [anorenyBaHHs B s1po, MexaHi3M peakmii (Sg2). YMoBU XJlopyBaHHs
TosyeHy B sinpo (Sg2) 1 B Oiunmit nanimror (Sg). EnekrpoHHa OymoBa apHiraaoreHimis:
P,7T-KOH 1oraifis.

XiMIYHI BJIACTUBOCTI apwirajioreHifiB. Peakiii 3a ydacTio aToma rajgoreHy. Brus
HITPOTPYNH B 0Opmo-, Mema- 1 napa-noJIOKEHHSX Ha peakliiiHy 3JaTHICTh aroMma
rasioredHy. HykneoduipHe 3aminieHHs atoma rajgoreny. /[oOyBaHHs (GeHONY 1 aHUTIHY.
Peakist Bropma-®dirrira.

Hirpocnoayku ajipaTH4HOr0 T2 ApOMATHYHOIO PSAIB
3aranpHa (opmysa, TOMOTTYHHUM P, XapaKTePUCTHYHA IpyNa HITPOCIOMYK.
Homenknartypa. JloOyBaHHs HiTpocnonyk. EnexTpoHHa OynoBa HITpOrpynu, ME30MEPHI
CTPYKTYpH, Me30(hopMyna, TOBXKHHA 1 TOPSJIOK 3B’s3KIB. TayroMmepis HITPOCHOJYK:
HIimpo— ayu-HimpoTayToMepida. XIMI4HI BIACTHUBOCTI HITpoankaHiB. ImeHtudikairis
HITPOAJIKaH1B MEPBUHHOI, BTOPUHHO1 1 TPETHHHOT Oy/T0BHU.

AMIHH aJ1i()aTUYHOTr0 TA APOMATHYHOIO PSAAIB

["'omonoriuynuit psia aminiB. [lepBuHHI, BTOpUHHI 1 TpeTuHHI aminu. HomeHkmnaTypa.
JoOyBanusa aminiB. Di3nyH1 BIAaCTUBOCTI aMmiHiB. EnekTpoHHa 1 mpocTtopoBa OynoBa
MOJIEKYJT aMiHiB. XiMIYH1 BJaCTUBOCTI aMiHiB. KHCJIOTHO-OCHOBHI BJIACTUBOCT1 aM1HIB 1
NOPIBHSAHHSA 1X 3 BJIACTUBOCTAMM CHUPTIB. [lOpIBHSHHA OCHOBHUX BJIACTHUBOCTEH
aMOHIaKy, NEpPBMHHUX, BTOPMHHUX 1 TPETMHHUX aMiHIB y Ta3o0Bid (a3i 1 BOJHOMY
po3umHi. Peakiii ankuitoBaHHs amiHiB. YeTBEpTUHHI COJII aMOHIIO, iX TEpMIYHUM
po3kiaa. AuuiatoBaHHS amiHiB. Jlis HITPUTHOI KHCJIOTH Ha TEPBUHHI, BTOPUHHI 1
TPETUHHI aMiHHU.

ApoMaTH4Hi Aia30- i a30cN0JIYKH. A300apBHUKHI
Comi giazonito. JloOyBaHHA cojied [1a30HII0 peakIi€l0 J1a30TyBaHHS, YMOBHU
npoBeieHHs peakirii. @opmu 11a30CMONTYK B 3aJIEKHOCT1 BiJl cepeoBuIna. XiMidHi



BJIACTUBOCTI coyiei aia3oHir0. Peakmii coseii 11a30HI0 3 BUAUIEHHAM Ta 0€3 BHUIUICHHS
a30Ty alazorpynu. Peaxiis azocmosydeHHs 3 (eHoJlaMU 1 apOMaTUYHUMU aMiHAMHU.
A300apBHUKHU.

OnHo-, 1BOX- | TPHOXATOMHI CHUPTH
XapakTepucTuyHa rpymna CupTiB, iX aTOMHICTb. 3arajibHa ¢opMmyja OJHOATOMHHUX
CIUPTIB Ta iX TOMOJOTTYHUH psiA. ['eHeTHYHHl 3B’SI30K MK TOMOJIOTTYHUMH PSAaAMH
CIHMPTIB 1 HACMUEHUX BYTJIEBOAHIB. [30Mepis CHUPTIB.
[lepBuHHI, BTOpHHHI 1 TpeTUHHI crnupTH. HomeHkmatypa: icTopudHa, pallioHaJbHA,
panukanbHO-¢GyHKIioHANbHA, cucteMatnuHa (IUPAC). Crnocobu no0yBanHs. DizuyHi
BJIACTUBOCTI CHUPTIB. 3aJCKHICTh TEMIEpaTypyd KWITIHHS CIOHUPTIB Bl OyIOBH iX
MOJIEKYJIU. MIKMONEKYJISpPHUNA BOJHEBHM 3B’SI30K y cHUpTax. PO3YMHHICT CHUPTIB Y
BoA1. EnexTpoHHa OyjoBa CUPTIB.
XiMi4H1 BIaCTUBOCTI ciUpTiB. OKUCHEHHS CUPTIB. [neHTudikaiiis CnupTiB.
HaliBaxnuBilli OpeACTaBHUKM HACHUYEHUX OJHOATOMHHMX coupTiB. OTtpyiiHa Adis
MeTaHoy. Bukopucranus eraHony B 0iosorii, 610ximii, papMakoJorii.

Erepu
3aranpHa hopmysia, TOMOJIOTIYHUHN Psifl, 130Mepisi, HOMEHKJIATypa.
JloOyBaHHSI €TepiB MDKMOJIEKYJISPHOIO JETiApaTali€lo COUPTIB Ta 3 TaJIOr€HOAJKAHIB
(peakmist Binbsmcona). EnexkTtponHa OymoBa erepiB 1 iX XIMI4HI BJIaCTHBOCTI.
AbcomotHuit (0e3BomHui) etep. Llukmiuni etepu (miokcan). IlepokcuaHi CIOMyKH
eTepiB. 3aCTOCYBaHHs €TEPy 1 TEXHIKA O€3MEeKH P POOOTI 3 HUM.

DeHOoJIM | ApOMATHYHI CITUPTH

OpHoaTtoMH1 (peHONN: 3aranbHa Gopmysa, TOMOJOTIUHUN PAZl, HOMEHKIIATYpa, 130Mepis,
¢13uuHi BracTtuBOCTI. JloOyBaHHS Ta XIMIYHI BJIACTUBOCTI OJHOATOMHHMX (PEHOJIIB.
Enextponna OynoBa denony 3 ypaxyBaHHsaM -1 1 +M edekriB. Peaxiiii, o0ymoBieHi
HasBHICTIO rpynu —OH. BmiuB siagpa OeH3eHy Ha KHUCIOTHO-OCHOBHI BJIACTHBOCTI
¢denony. Peakmis ¢enoniz 3 depym(lll) xmopumom. ANKITIOBaHHS, AIMIIOBAHHS
denomiB. Peakinii 3a ygacTio 6eH3eHOBOTO sipa. Peakiii enekTpodiibHOTO 3aMilleHHS
B OcH3eHOBOMY siapi (enosy: rajgoreHyBaHHs, CcyibdyBaHHs, HiTpyBaHHs, C-
aNIKITIOBAaHHS, a30CMONy4YeHHs, kKapOokcumroBanHs (peakiiisi KonbOe). bararoatomui
dbenonu. [lipokarexos, pe3opIMHOII, TIAPOXiHOH, miporanoi. JJoOyBaHHS, BIaCTHBOCTI.
OKHCHEHHS T1IPOXIHOHY B 7-X1HOH. 3aCTOCYBaHHS 6araroaTOMHUX ()EHOJIIB.

AJibjieriay i KeToHM axipaTHIHOrO PAATY.

['omomoriuHi psiauM, XapaKTepUCTHUHI TPYNU albJeriliB i KETOHIB, HOMEHKJIATypa
(TpuBiasmbHa, palioHaNbHA, CHCTEMAaTW4Ha), 13oMepis. Crmocobu moOyBanHs. DizuuHi
BractuBocTi. [Ipupona nonsiitHoro 38°s3Ky B kapOoHubHiM rpyni C=0; -I, -M-edextu
KapOOHUIbHOI Tpynu. XiMIYHI BJIACTMBOCTI aibJAeriiiB 1 KeToHiB. HykneodinbHe
MpUETHAHHS 10 KapOOHUIHHOI rpynu 3a MexaHisMoM Ay. Peakiii 3a ydacTio o-aToMiB
[Noporeny. Enomizamis anabpaeriiB 1 KETOHIB y JIY)KHOMY 1 KHUCJIOMY CEpeIOBHILAX.
3amimienHss o-atomiB [igporeHy Ha ramoreH. Peakmii KoHIeHcaiii ambIerimiB.
AnpaoNbHA KOHJEHCAIlS aibACTiMIB Ta 11 MEXaHi3M Y JIY)KHOMY CEPeIOBHIIIL.
KporonoBa konmencaiisi. OKHCHO-BITHOBHI peakiii. BigHOBIEHHS anbAeTimiB 1
keToHiB. OKMCHEHHS anbAerifiB. SIKiCHI peakiii albIeTifiB: peakilis CcpiOHOTO
n3epkaina, Bzaemoist 3 Kynpym(Il) rizpokcunom i 3 GpykCHHCYTB(ITHOIO KACIOTOIO.



OKHMCHEHHS KETOHIB.

Peakuii Kanniumapo, Tumenka. Ilomimepusamis anpaerigi. LluxmiuHi Tpumepu
(Tprokcan), mapanbaerii, JTiHikHI nojaiMepu (apadopm, mosidhopManbaerin).
HaiiBaxnmuBimi mnpencraBHukd. Dopmanbaeri, ONTOBUUA aNblIeTid, arneToH 1 ix
noOyBaHHS B TPOMHCIOBOCTI, 3acTOCyBaHHA. HeHacwdeHi ambaerimu. AKpOJeiH.
JloOyBaHHs, eJneKTpoHHa Oya0Ba, B3a€EMHUM BIUIMB aTOMIB Yy MOJIEKYNl, T,T-
crpsbKeHHs. Peakinii 3a ygacTio kapOOHUIBHOT IPYIIH.

AJbJeriii i KeTOHU APOMATHYHOIO PALY
ApoMaTu4Hi aipleriim Ta KEeTOHW. [ OMONOTiUuHWN psii, HOMEHKJIATYypa, CIOCOOH
nooyBaHHs. EjxexTpoHHa Oy/0Ba apOMaTHYHHUX alibJETiIB 1 B3aEMHHUH BIUIUB aTOMIB y
iXx MoJjekynax. XIMI4HI BJIACTHUBOCTI apOMaTHMYHHUX alipJeriaiB. Peakiiii 3a ydacTio
KapOOHLUIBHOI TPyNU Ta OEH3UHOBOTO KLJIBIIS.

Kap0OoHoBi KHCJI0TH BCiX THIIIB TA iX (PYHKUIOHAJAbHI NOXIIHI

HacuveHi MOHOKapOOHOBI KMCJIOTH Ta IX QYHKIiOHAJIbHI MOXiTHI
["omosoriyHuit psiji, XapakTepUCTUYHA TPyIia KApOOHOBUX  KHUCJIOT, HOMEHKJIaTypa
(TpuBianbHa, palioHadbHA, CHCTEMaTH4HA), i3oMepis. Crmocobu mno0yBaHHsS. Di3nyHi
BJIACTUBOCTI. MIiKMONIEKYJISIpHI BOAHEBI 3B’si3ku  (mumepu). Enextponna Oynosa
KapOOKCWIBHOT Ipymu. Peakilii Hyki1eo(pIbHOTO 3aMillleHHsT O11s sz-ri6pI/II[I/I30BaHOF0
atoma KapOony B KapOOKCHUIIBHIN rpymi: 10OYBaHHS rajJOr€HOAHTIIPUIIB, aHTIIPUIIB,
ecTepiB, aMijliB. B1acTUBOCTI KapOOHOBHX KHUCJIOT 32 YYacTIO aJIKUIBHOTO 3aMICHHUKA.
BB kapOOKCUIIBHOI TPynmu Ha pyXJIUBICTH o-atoma [imporeny. ['amorenyBaHHS
KapOOHOBUX KHCIOT 3a peakuieto l'ens — @omprapma — 3emiHcbkoro. Okpemi
NPEJICTaBHUKKM.  MypaliuHa  Kuciota  (moOyBaHHS,  OCOOJIMBI  BJIACTHUBOCTI,
BUKOPDHCTAaHHS), onTOBa KuciaoTa (moOyBaHHs, BiactuBocTi). [laabMiTHHOBA,
CTeapUHOBA 1 BUII[1 KAPOOHOB1 KUCIIOTH.
OyHKIIOHAIBHI TOX1AHI KapOOHOBUX KHCIOT: COJl, TajJOTE€HOAHTIAPUAN, AHTIAPUIIHU,
€CTepH, aMiJv, HITPUJIH.
Coni kapOOHOBUX KHCIOT Ta iX Ha3BU. MWIO Ta MOro BIAacTUBOCTI. BukopucTaHHs
coJiel KapOOHOBHMX KHCJIOT JJisi JOOYBaHHS HACHUYEHUX BYIJICBOJHIB, albACTiAIB 1
KETOHIB.

Henacu4yeni MoHOKap0OOHOBI kucaoTu. JKupu
['omosoriuHuii  psi, HOMEHKJIATypa, i3oMmepis (CTpyKTypHa Ta TeOMETpPHYHA IHC-,
TpaHc-i30Mepisi). AKpPHIIOBa, METAKPHUIOBa, KPOTOHOBA KUCIOTH. XiMiuHI BJIaCTHBOCTI
o, 3-HeHACHMUEHUX KHCIIOT.
[Tomimepwu3alis akpuI0BOi 1 METaKPHIIOBOI KUCIIOT Ta ixX ecTepiB. Opraniyae CKIIO.
Henacuueni Bumi kapOoHoBi kuciaotu. OneiHoBa, JIIHOJNEBA 1 JIIHOJIEHOBA KUCIIOTH. Ix
Oyz10Ba, BJIACTUBOCTI, 3HaU€HHS. bioyoriyHa pojib HEHACUUYEHUX KUPHUX KUCIIOT. XKupu
(Tpurninepuan — eCTepH TIILEPOy 1 BUIIMX KapOOHOBUX KHCIOT). BuIi HacwueHi i
HEHACUYEeHI KapOOHOBI KHCJOTH, SKI BXOIATHh 1O CKJIaAy KHUPiB. XIMIYHUN CKJIA]
TBEPAUX 1 PiIKMX JKUPiB. XiMiUHI BIACTHBOCTI *HpiB. ['iposi3 (OMHIICHHS) JKUPIB.
JloOyBaHH: 13 kupiB Muja. ['imporeHizaiis >XKUpiB Ta B3a€EMOZIS X 3 OPOMHOIO BOJOIO,
PO3YHMHOM KaJlii mepmaHranaty. OKUCHEHHS P1JIKUX KUPIB KUCHEM MOBITps. ['ipKHEHHS
XKupiB. Bukopuctanus xupiB y TexHiml. Bucuxaroui, HamiBBUCHUXar4Yi 1 HEBUCHXaIOUi
oJiii. bioyioriyna posb XXupiB.

JIuKkap0OOHOBI KHCJI0TH



['oMosnoriunuil psi;, HOMEHKJIATypa. 3arajbHl METOAM JOOyBaHHS JIUKapOOHOBHUX
KHCIIOT. XIMIYHI BIJIACTUBOCTI  TUKApOOHOBUX KHCIOT. OpepkaHHS MOXITHUX
JTUKapOOHOBUX KHUCIIOT. coiiei (iX Ha3BW), €CTepiB, TaJOrCHOAHTIIPUIIB, aHTIIPHUIIB,
aminiB. Imim OypmrTmHOBOT  KHCIOTH  (CykiuHIMIm). OcoOMuBiI  BIACTHBOCTI
TUKapOOHOBUX KHUCIOT. BinHomIeHHs M0 HarpiBaHHs AUKapOOHOBHX KuUCIOT. Oxpemi
npencraBuuku. LllaBmeBa KuciioTa, 0COOIMBOCTI €IEKTPOHHOI OYTOBH, PO3KIAJTaHHS
IpU HarpiBaHHI 3 CyJIb(aTHOIO KUCIOTOIO, BIJHOUICHHS A0 Ali OKUCHUKIB. ManoHoBa
KHCJIOTa, MAJOHOBH ecTep.

AMIHOKHCIIOTH

Knacudikamis  aMmiHOKUCIOT.  ['OMoJloriyHI — psAaM,  XapaKTepUCTHYHI  TPYNH
HOMEHKJIaTypa aMIHOKHCIIOT. o-, [-, ¥-, O-AMIHOKUCIOTH. [30Mepis amMIHOKHUCIIOT.
OnTu4yHa aKTUBHICTh AaMIHOKHUCIOT. D- 1 L-aMIHOKMCIOTH Ta iX TMOIIUPEHHS B
npupoAl. CuHTe3n amMiHOKHUCIOT. DI3UYHI BIACTUBOCTI aMIHOKUCIOT B MOPIBHSHHI 3
aMiHaM{ 1 HACUYEHUMHU KapOOHOBUMH KHCJIOTaMHU. XIMIYHI BIACTUBOCTI aMIHOKHCIIOT.
AmdorepHicTh  amiHOKHCIOT. JlekapOokcuimroBaHHS ~ aMiHOKHCIOT  (YTBOpPEHHS
OloreHHux amiHiB). Peakmii 3a ydJacTi0 aMiHOTPYIHW: AaNWIIOBAHHS, AaJKUTFOBaHHI,
B3a€EMOJII1 3 HITPUTHOIO KHUCJIOTOW. BinHOIIEHHS 10 HarpiBaHHs o-, f-, y-, O-
aMIHOKHCIIOT. 3aCTOCYBaHHA aMIHOKHUCHOT. llenTuau 1 nenTuaHui 3B’ 130K, Y TBOPEHHS
1 OyZi0Ba MENTUAHOTO 3B’ 53Ky. biosoriuna posjib nenTHIiB.

Kap0OoHoBi KHC/10TH aPOMATHYHOI'0 PSALY

ApoMaTthuHi MOHOKapOOHOB1 KUCIOTH. ['omosioriynuii psin, HomeHkiarypa. Criocoou
nobysanus. EnexTporHa OymoBa apOMaTHYHMX MOHOKapOOHOBHX KHCIIOT, B3a€MHUH
BIUITMB aTOMIB y MoJsiekymi. Peakiii 3a ydacTio kapOokcuibHOiI Tpynu. Peakiii
eJIEKTPO( LITHHOTO 3aMIIIEHHS B ApOMaTUYHOMY SIJIPI.

bensoitna kucnora. JJo0yBaHHS OKHMCHEHHSIM TOJIYEHY Ta 13 XJIOpO- a00 OpoMOOEH3eHY.
Caninunosa kucnota. JlooyBanns 3a peakuiero Konpbe. Ximiuni BinactuBocti. [loxinHi
CaJTIIIUIOBOT KHCJIOTH: alleTHICATIIMIOBA KUCIOTa (acmipuH), 3acTocyBaHHs. I amoBa
KHUCIIOTA, TOHATTS PO NyOWIbHI pedoBUHM. J(MkapOOHOBI apoMaTH4HI KHUCIIOTH.
@draneBa 1 TepedTaneBa KUCIOTH, iX JOOyBaHHSA, XIMI4HI BJIACTUBOCTI. EKoioriui
npo0JieMy BUKOPUCTaHHS (TaaTiB.

4 XIMIATETEPOUUKJITYHUX CITIOJYK

TeopeTu4Hi 0OCHOBH XiMil reTepoOLUKJIIB
Cucmemamuxa ma HomeHknamypa 2emepoyukaiunux cnoyk. IlpaBuna noOynoBu Ha3B
MOHO- Ta MOJIT€TEPOIMKIIYHUX CUCTEM: BUOIP OCHOBHOT'O T€TEPOLIMKITYHOTO
KOMITOHEHTA Ta MO3HAYEHHS MPUEIHAHUX 10 HHOTO LUKIIIB.
Ionammsa npo cemepoapomamuunicmes. Tunu reTepoaToMiB 1 TeTepOAPOMATUUHHUX
CTPYKTYp, KpHUTepii TIeTepoapoMaTHYHOCTI (CTPYKTypHI, MariTHi, €HEpreTHYHI,
XiMiuHi); TiOpuan3alis i cTepeoximis rerepoatomi. KoHIEHIlis - HAAJIMIIIKOBOCTI Ta
n- nediuUTHOCTI B XiMIi TreTepoapoOMaTUYHUX CIOJYK. EJIEKTpOHOAOHOPHI Ta
€JIEKTPOHOAKIIETITOPHI BIAaCTUBOCTI T€TEPOAPOMATHUHUX CUCTEM.

IPATUYJIEHHI TETEPOLIUKJITYHI CITOJIYKHA
[Tipon, ¢ypan, Tiodpen. BbymoBa m’SITHUIEHHHX TE€TEPOLMKIIB, IX apOMATUYHICTD.
®izuuHi BracTuBOCTI. Metoau cuHTe3y. XiMi4HI BJIACTUBOCTI: anua0(poOHICTSH,
KHCJIOTHI BIACTUBOCTI MIPOJIy, peakilii eneKTpoUIbHOIO 3aMillleHHs: HITPYBaHHS,



cynbdyBaHHS, TaJIOTEHYBaHHS, peakilii OKUCHEHHS Ta BimHOBIeHHS. [lipomiam ta ix
peaxiiiifHa 31aTHICTb.
[’ ssTUIeHH] TeTepOIUKIIH 3 IBOMA TeTePOaTOMaMu: Tipasol, iMiTa30Il.
KonzaeHncoBaHi reTrepolukin: mypuH, Oy10Ba Ta BIACTUBOCTI.

INECTUYJIEHHI TETEPOLIUKJ/ITYHI CIIOJIYKHA
Hipugun

bynosa 1 peakiiiiiHa 3aaTHICTh mipuauHy. CHHTE3W MIPUIUHOBOTO SIpa.
BrnactuBocti  mipuauniB.  IlipuauHu K  TPEeTHHHI  OCHOBHU:  IPOTOHYBAHHS,
KBaTepHizallisg, yrBopeHHs N-okcumiB. IlipuauHM SK €JIEKTPOHHI aHAJIOTH OEH3EHY.
Peakmii enekTpodiipHOTO 3aMillleHHsT B PSAAY IMIPUAWHIB. HITPYBaHHS, CyJIb(yBaHHS,
rajjorenyBaHHs. Peakiii Hykieo(dinpHOTO 3aMillleHHS B PsAAY MHIPUIWHIB: 3aMIIIECHHS
['igporeny (aminyBanHs 3a UnunbaOiHum).
[linepunun, HOro oJepxKaHHS Ta BIACTUBOCTI. AJKaJIOINH, IO MICTATh AP0 MIPUJIUHY:
KOHIiH, HIKOTUH, aHa0a3uH. TpomaHoBI ajKaloiAu: KOKaiH, aTPOITiH.

XiHOJiH
I'pyna xinoniny. bynoBa 1 peakiiiiina 31aTHICTb X1HOJIHY. CHHTE3U X1HOJIIHOBOTO SIpa.
BnactuBocti  xiHomiHiB. Peakmii enextpodinpHOTO (HITpYBaHHS, Cyab(yBaHHS,
raJIOTCeHYBaHHS) Ta HYKJIeo(pUIbHOro (aMiHyBaHHS, TAPOKCHIIOBAHHS, aJKITIOBAHHS Ta
apWJIIOBaHHs) 3aMIIICHHS B pANY X1HOJIHY. Peakilii 3 OKUCHUKaMU.

5. ByraeBoau
Knacudikamis ByraeBomiB. Ckian, MOJEKYIApHI (QopMylnIud TIIIOKO3H, caxaposw,
KpoxXmastto 1 1emntono3u. CTpykrypHa Gopmyina BIZKpUTOT GOPMU MOJICKYJIH TIFOKO3U.
XiMI4H1 BJIACTUBOCTI IJIFOKO3U. Y TBOPEHHS TJIIOKO3U B Ipupoi. Kpoxmans 1 1emromo3a
— TpupoAHi mosiMepu. ['iIpoii3 caxapo3u, KpOXMao 1 1eoa03u. SKICHI peakiii 1j1s
BU3HAYCHHS TIIOKO3HU 1 KPOXMaIT0: 3aCTOCYBAHHS BYTJIEBO/IB, iX 010J10T1YHA POJIb.

Poznin VI. XIMISA NPUPOJHUX CITOJIYK
[IpenmeT, 00’€KT, METONM JOCHKEHHS, OCHOBHI XIMil. TPUPOJHUX CIOJYK.
bioopraniuna ximis — cy4dacHa XiMis TPHUPOIHUX CHONIYK. ['€HETHYHHI 3B 30K 3
opraniyHoro  ximietro. Krnacudikamis HOpuUpogHUX — CHONAYK:  OlomoiiMepu  Ta
HU3BKOMOJIEKYJISIpHI O10perynsTopu. MeToao0J10ris XiMii IPUPOAHUX CIOJIYK.

1. TEPIEHOI N

Busnauennss ta 3aranpHa (opmyna. [3ompenoBa ommawmis. IlpaBunmo JI. Pyxuuxkwy.
Oco6mmBoCTI Oy/10BM IPUPOHUX 130TIPEHIB. PO3MOBCIOIKEHHS Ta POJIbh Y IPUPO/IL.
Knacudikamiss TepneHOiqiB 3a  KUIBKICTIO  130MpPEeHOBUX  OJuHUIL. (OCHOBHI
MPEJACTaBHUKY AlIMKIIIUHUX Ta ITUKJIIYHUX TEPIICHOIIB Ta 3arajibHa XapaKTEePUCTUKA 1X
BJIACTUBOCTEN. 3aCTOCYBAaHHS MPUPOIHUX TEPIICHOIAIB Ta iX CHHTETUYHUX aHAJIOT'1B.

2. CTEPOI/IN

BusHaueHHs Ta 3aranpHa XapakTepucThka kiacy. LlukmomentanmeprizpodeHaHTpeH,
eCTpaH, aHJIpPOCTaH, TpErHaH, XOJjaH, XoJieCTaH - 0a30Bi CTPYKTYpPH CTEpOiliB.
Homenxknarypa IUPAC. Oco6auBocti Oyq0BH Ta CTEPEOXiMis MPUPOJHUX CTEPOIAiB.
CkBajieH — TMPOMDKHA CHOJIyka B OlocuHTe31 crepoimiB. Po3moBciomxkeHHS B
pOCIMHHOMY Ta TBapuHHOMY CBITI. Kinacudikaiis ctepoiniB OCHOBHI NMpeaCTaBHUKHU
CTEpOJIiB, J>KOBYHUX KHUCJIOT Ta CTEPOINHUX TOPMOHIB. 3aCTOCYBaHHS MPUPOTHUX
CTEpOiMiB Ta iX CHHTETUYHHX aHAJIOTIB.



3. AJIKAJIOI I

Ankanoimm —  HITPOreHOBMICHI  Oloperymstopu. BusHaueHHs Ta  3araibHa
xapaktepucTtuka. OcoOIMBOCTI pO3MOBCIOKEHHST B Tpuposi. CydyacHi ysSBIEHHS MpO
O1loJoriuHy poiib Ta (yHKIIT ankanoigiB. OcoO0aMBOCTI OyIOBM alKayoiqiB. 3arajibHi
¢13UuH1 Ta XIMIYH1 BJIACTUBOCTI alKaJ0iAiB. I €TepOIMKIIYHI HITPOTEHOBMICHI CUCTEMU
K 0a30Bi CTPYKTYypH NPHUPOTHUX AJTKAJIOIMIB Ta XiMidHA Kiacudikallis Ha IX OCHOBI.
OCHOBHI TMpEACTABHUKM PI3HUX TPyH alKaloiniB. 3acTOCYBaHHS MPUPOTHUX
HITPOT€HOBMICHUX CIOJYK Ta iX CHHTETHYHUX aHAJOTiB. AJIKaJIOiAM Ta CoIllajbHi
npooOJIeMHU.

Po3zin VII. ®I3UYHA I KOJIOIJTHA XIMISI

[peamer, 3aga4i | Mmetoau (izuunol XiMii. Di3zuyHa XiMis SK TCOPETUYHA OCHOBA XiMil.
®i3uko-xiMiuHI mpolecd B Oiosiorii I mpomucioBocTi. 3aBaaHHS Kypcy (i3uuHOT i
KOJIOTIHOT XIMily MIArOTOBII YUuTeNs XiMil I Olosori.

1. XIMIYHA TEPMOJIUHAMIKA. TEPMOJUHAMIKA XIMIYHOI PIBHOBATH

PoGoTa po3mupeHHs 1/1eadbHOro rasy.

Tepmomunamiuni cuctemu. BHyTpitmHs eHepris, eHtansmis, KimpkicTe Teriotu |
pobora sik Qopmu mepenaui eneprii. CTaHZapTHI yMOBH B TEpMOIUHAMIIII.
TepmoauHamivHi TpollecH: JOBUTBHI 1 HEIOBUIBHI, PIBHOBaXHI 1 HEPiBHOBaXKHI,
00opoTHi 1 HeoOopoTHi. [IoHATTS Tpo TemIoeMHICTh. TeIIOEMHICTH MOJBHA TIpU
crajoMmy o0'emi | crajmoMy THCKy, chiBBimHOmIEHHS Mbk HuMH. HymboBHii 3aKOH
tepmonuHamiku. TerutoBa (TepMonuHamivHa) piBHOBara. Temmeparypa.

[Ipontecu B po3umHax. CTaHAapTHAa EHTAJbIIISl PO3YMHEHHS, CHTaJbIIS TigpaTarii
CHOJYKH (1711 HOHHUX KPUCTAIIB).

XimiuHa piBHOBara. CTaH JUHAMIYHOI piBHOBaFI/I. 3akoH nii mac. KoHcTaHnTa piBHOBaru
HpOCTOl TOMOT'CHHOI XIMIYHOT peaKuu K. i K,. P03paxyH01< CKJIaZly PIBHOBaXXHOT
CyMillli 3a BHXIIHAM CKJIaJOM 1 KOHCTaHOI pIBHOBaru. 3MIIICHHS XIMIYHOT
piBHoBaru, npunnun Jle [llarense. OnTrManbHI YMOBH 3/1IHCHEHHS MPOLIECY.

da3zoBa piBHOBara. OCHOBHI MOHATTA. (a3a, KOMIOHEHT, YMCJIO CTYIEHIB CBOOOIM.
I[MpaBuio ¢as I'idOca.

JIBOKOMITIOHEHTHI cucTeMu. PiBHOBara Kpucral — piIdHa Yy JBOKOMIIOHEHTHHX
cuctemMax. Po3unmHHICTh Ta (pakTopw, MO HA HEi BIUIMBAIOTH. JllarpamMu pO3YMHHOCTI
JIBOKOMITOHEHTHUX CHCTEM.

2. KIHETUKA XIMIYHUX PEAKIIIA TA KATAJI3

KiHeTH4H1 3aKOHOMIPHOCTI MPOCTUX TOMOTEHHUX peakli Ta KIHETHUYH1 KPUBI.
[IBuakicTh peakiii, 3aJeKHICTh IIBHAKOCTI Bifi KOHIIEHTpallii peuoBuH. KoHcTaHTa
mBUIKOCTI peakuii. KiHetnuna kimacudikariss XiMiYHMX PEAKIIii: MOJICKYJISAPHICTD |
nopsaaok peakiiid. KiHeTnka retreporeHHUX XiMiuHuX peakitiid. Judyszis. ITousaTTs mpo
ckimamHi xiMmiuHil peakmii. Kmacudikaiis CKIQTHUXTOMOTCHHHX XIMIYHHX IIPOIISCIB:
CHpsDKEHI peakilii, poToXIMIUHI JAHI[IOrOB1 peakIii,

3anexHicTh mBHAKOCTI XIMIYHOT peakiii Bin Temneparypu. PiBasaus Bant-I'odda Ta
Appeniyca. Enepris aktusariii.

3arajibHI TIOJIOXKEHHSI 1 3aKOHOMIpHOCTI KaTamizy. OcoOauBocti | kiacugikaiis
KaTaJIITHYHUX MPOIIECIB: TOMOTEHHHI KaTaji3, KUCIOTHO-OCHOBHUH KaTaJli3,



TOMOTE€HHO-KaTaTITHUHI pPEeaKIlii, M0 KaTali3ylThCsl KOMIUJICKCHUMHU CIIOTYKaMH Ta
dbepMeHTaMU, TeTepOreHHUM KaTasli3, aBTOKaTali3.

3. PO3YNHU
3arajibHa XapaKTEepPUCTUKA PO34uHIB. CHCTEMHE BHCBITIICHHS CY4acHOTO MOIJISIY Ha
MEXaHI3M PO3YHMHEHHS PECYOBHH HAa OCHOBI BUCHHS MPO TEPMOJMHAMIYHI Ta KIHCTHYHI
YMOBH YTBOPEHHS pPO3uUMHIB, OynoBYy peuoBHH. CrnocoOM BHU3HAYEHHSI KUIBKICHOTO
CKJIaJy PpO3YMHIB. MOJBHAa Ta MacoBa YAacCTKW; MacoBa, MOJSUIbHA, MOJIIpHA Ta
CKBIBaJIcCHTHA KOHI[CHTpAITI.
Po36asieni mosiexynsapHi pinki po3unan. TUCK HacHUYeHOl Mapy HaJl PO3YMHHUKOM Ta
pozunHoM. KomiraTuBHI BIACTHBOCTI PO3YHMHIB. TEMIIEpaTypa 3aMep3aHHs | KUITiHHS
po3unHiB. Kpiockomiss Ta eOymiockomis. SIBUIIEe OCMOCY, OCMOTHYHHHA THCK.
AXTHBHICTB, KOC(II[I€HT aKTUBHOCTI, JIETKICTb.
Po3unHu cuibHUX enekTpomiTiB. OCHOBH Teopil CHIBHHX eJeKkTpoiiTiB Jlebas Ta
I'lokkens. AKTHBHICTH Ta KoedimieHT akTMBHOCTI. MOHHAa cHIa pO3UHMHIB.
Ba)XKOpO34MHHI CUJIBHI €J1EKTPOJIITH, JOOYTOK PO3UYMHHOCTI. TepMOoauHaMiuHI YMOBHU
YTBOPEHHS Ta PO3UYMHEHHS OcafiB. HeBOJHI po3unMHM eIeKTpoJiTiB. Teopii KHCIOT Ta
OCHOB. AM(OTITH.
EnexTponpoBigHICTh PO3YMHIB €NEKTPOMITIB. PyXIUBICTh HOHIB B €JICKTPOIITUIHOMY
nojii. AHOMallbHAa AaKTHBHICTH TPOTOHIB Ta TIAPOKCUA-IOHIB Yy BOJIHUX PO3YMHAX
enekTpoditiB. Kongykromerpist. KonnykroMeTpuuHe TUTPYBaHHS.

4. EJIEKTPOXIMIA
Enexrponni morenmianu. PiBHOBa)kHI Ta CTaHAApTHI EIEKTPOAHI TOTEHITIAIH,
pPO3paxyHOK IIOTEHITIaly OKPEMOTO eJeKTpoay 3a piBHAHHSIM HepHcTta. Bognesa
mKaja eJISKTPOAHMX MoTeHIlamiB. EjekTpoxiMiuHMi psa  Hampyr MeTais.
Knacudikarrist eieKTpois.
[anpBaniuHi  egeMeHTH: OymoBa, MNPUHOUN  pOOOTH, EICKTPOpYIIiiHA  CcHiIa
raJbBaHIYHOTO €JICMEHTA. 3alie)KHICTh  CJICKTPOPYIIIHHOI CHJIM  TaJbBaHIYHOTO
eJIEMEHTa BiJ KOHIEHTpAIlli KaTOAHOTO 1 aHOAHOTO pO34yuHIB. EnexkTpopyiniiiHa cuia
raJIbBaHIYHOTO eJIeMeHTa, piBHAHHS HepHcra.
Knacudikamiss raapBaHIYHHX JIAHIIOTIB. XiIMiYHI, KOHIIEHTpaIiiHi (3 ImEepeHEeCeHHIM |
0e3 mepeHeceHHs 3apsay), OKHUCHO-BiTHOBHI. [Ipupona OiomoTeHmiaIiB.
MeMOpaHHu# noTeHI1aI.
KoMneHcaiiiiHuii MeToJy BHUMIPIOBAHHS €JIEKTPOPYIIIIHOI CHJIM TajdbBaHIYHOTO
JIAHITIOTA Ta BU3HAYEHHS MTOTEHITIaTy OKPEMOT0 eJIeKTPo/Ia.
Enextpoii3.  3aKOHOMIPDHOCTI  TpOIECY  EIEKTPOJI3Y. 3akouun  Dapanes.
Enextpoximiunuii ekBiBasieHT. Kyinonomerpisi. OcoOIMBOCTI €IEKTPOIIi3y pO3ILIaBiB Ta
BOJIHUX PO3YMHIB €IEeKTPOMITIB. ENeKTpomiTHUHUI pO3KiIal BOIM.
Kopo3is meraniB. Knacudikaiis nporeciB kopo3ii. KoposiitHuii mporiec 3 BOJHEBOIO Ta
KHCHEBOIO JlenoJispu3aliicro. BB cepemoBuiiia Ha aHOMHE PO3YMHEHHS METAIy.
IarioiTopu Kopo3ii. MeToau 60poTHOH 3 KOPO3IETO.

5. MOBEPXHEBI AABUIIIA. AACOPBIIA
BinpHa moBepxHeBa epHEpris OJUHUII MOBEPXHI, MOBEPXHEBHUI HATAT MEX1 pPO3MOALTY
¢da3. SBumie 3MouyBaHHA Ta po3TikaHHs. KpaioBuil KyT 3MouyBaHHS, 3aK0oH FOHTa.
CenexTuBHICTh 3MOYyBaHHS, ¢uotanis. Bugum QuoTamii: minHa, MacisHa, IUTIBKOBA.
SABume kamuIpHOT KOHAEH calii. Aaresis, podota aaresii. Koresis, poboTta koresii.



3aJIe’)KHICTh TOBEPXHEBOT'O HATATY PO3UYMHIB BiJl KOHLEHTpAIli MOBEPXHEB AKTHUBHUX
pedoBuH. MeToiu BUMIPIOBaHHS TIOBEPXHEBOTO HATATY.
[Tonsatrss mpo ancopOIito. OCHOBHI TMOHATTA: ajacopOeHT, ajacopOar, adcopOiris.
PiBasHHsS 13oTepmu amcopOmii ['166ca Kitacudikariis pedoBuH 3a IOBEPXHEBOIO
aKTUBHICTIO. TMOBEPXHEBO-aKTHBHI Ta TOBEPXHEBO-iHaKTHUBHI peuoBuHu (I[IAP Ta
[TIAP); mudinpaa 6ynosa ITAP. Xapakrepuctika ¢i3ndaoi agcopOrrii Ta xeMocopOIIii.
Oco0amuBocTi aacopOuii Ha Mexi TBepJa pPEYOBHHA-PO3UMH eJIEeKTpomiTy. bymosa
noxsiitHoro enexrpuunoro wmapy (IIEI) Ha mexi posmoxpiny da3. Moxnuit oOMiH,
KaTIOHITU Ta aHIOHITH. AjcopOliiiHa 3/aTHICTh KaTIOHIB Ta aHIOHIB, JIOTPOITHI PSJIH.
Xpomatorpadisi, OCHOBHI ITOHSTTS. )

6. KOJOIIHI CUCTEMUA
Tunu kmacudikamii gucrnepcHux cucteMm. IloHATTS aucnepcHa ¢asza Ta AUCIEpPCIHHE
cepenoBuile. TepMouHaMIYHa XapaKTEPUCTUKA JTIOPLILHUX Ta JI0POOHUX KOJIOITHUX
cucteM. JliopoOHI KOJOIMHO-AUCHEpPCHI cucTeMu. Meroau OTpuUMaHHS J10()OOHUX
kosoiniB. KouaeHncanis. Pdi3uyHa KOHJEHcAIllsA: 3aMiHAa pPO3YMHHHUKA, KOHJEHCAIlis
napiB. XiMiyHa
CenumenTariiiina (KiHETHYHA) CTIAKICTh. ArperatmBHa CTIHKICTh, IOHSATTS PO
Koaryysiniro 3B'130k Mk BiactuBocTsMU [IEII Ta cTabiabHICTIO KOJOITHUX CHUCTEM.
Koarynsuiitna piBHoBara. Koarymnsiis mij BIUTMBOM eJIeKTpoiTiB, npaswmio [llymnblie-
[apmi.
Cran IIAP B  po3umHax. MinenoyrBopeHHa. Kpurtnuna  koHIEHTparis
mirenoyreoperHs (KKM).
EnextpuuHi BnacTUBOCTI. ENeKTpoKiHETHYH1 sIBUILA: €IEKTPOdOpe3, €IEKTPOOCMOC.
OnTUYHI BJIACTUBOCTI MPHUPOJAHUX MIKPOT€TEPOT€HHUX CUCTEM. 3aKOH PO3CIIOBaHHS
ceitna Penes. Edexr Tinmansa, onanecuenis, dayopecueniisa. [lormuuanns csitia,
3akoH JlamOepTa-bepa. 3abapBiieHHS KOMOiMHUX po34MHIB. [IOHATTS TPO B’SI3KICTE.
B’s3kicth po3unHie BMC.
bynoga aparneit Ta reneit. HaOyxanus. Audy3ig B rensx. PyliHyBaHHS CTPYKTYpOBaHUX
KoaryJsiiiaux  ctpyktyp. CrapiHHS JAparfiiB Ta Telieid, CUHEpe3ucC. 3BOPOTHE
pYWHYBAaHHS 1 YTBOPEHHSI CTPYKTYp, THUKcoTporis. IIoHATTS mpo 3B’sI3HO-AMCHEPCHI
KOHJIEHCOBaH1 CUCTEMHU.
Emynbcii. Knacudikaiiis eMynbciit 32 IpUpoI0I0 Ta KOHIIEHTpAIlIE€I0 AUCTiepcHOi (a3u
Ta JUCTIepCiiHOrO cepenoBumia. Emyneratopu. [impodinpHOMIMOdimsHUNA OanaHC.
Metonu yrBOpeHHS Ta pyHHyBaHHS emynbciid. [linu. Teopis mMiHOYTBOpPEHHS.
[TinoyTBOproBayil. CTpyKTypa MiHU.

Po3ain VIII. AHAJIITUYHA XIMISI
[IpenmeT 1 3aBnanHs aHaMITUYHOT XiMil. OCHOBHI PO3AUIM aHATITAYHOT XIMIi: SKICHUH 1
KUIBKICHUN aHaJli3 HEOPTaHIYHUX T4 OPTaHIYHUX PEYOBUH.
OCHOBHI METOIM aHAI3y: XIMiUHI Ta IHCTpyMeHTaIbHI ((Pi3uuHi Ta (i3MKO-XIMiUHi).

2. SKICHUM AHAJII3
SIxicHu# aHami3, CyxXuil 1 MOKPUI METOIU aHAII3Y.
AmnamitTuuni peakuii. SkicHi aHamitTuyHi peakiii. CelekTuBHI Ta crenu@iyHl peakxiiii.
Peakmii BUsBIEHHS, BiIOKpEeMJICHHS, MacKyBaHHs. [ pymoBi peareHTH Ta BUMOTH [0
HUX. [[poOHMIT Ta cUCTEMAaTUYHUM METOAM aHali3y. UyTIMBICTh aHATITUYHUX PEaKIIi:
BIIKpMBaHUN MIHIMYM 1 I'paHUYHA KOHIICHTpAIlisl BU3HAYYBAaHOI pEUOBUHU, TPAaHUYHE



po30aBIAHHA PO3YMHY, MIHIMAJIbHUI O00’€M TpPaHUYHO pPO30ABICHOTO PO3UHHY.
CriocoOu MigBUIIEHHS YyTIUBOCTI KICHUX PEaKIlii.

3. KUIbKICHHI AHAJII3

CyvacHa kiacudikalis METOJIB KUIBKICHOTO aHamizy. XIMI4HI METOAW aHami3y, iX
kiacudikamiss Ta xapakTepucTuka. Bumorm mo Xximigeoi peakmii. OcHOBHI cTamii
XiMiyHOTO aHanizy. Bubip meroay ananizy. [loxubku KUTBKICHOTO aHami3y: aOCOIIOTHI,
BiJTHOCHI.

I'pasivempuunuii  ananiz. CyTh TpaBiMeTpUuyHOro (BaroBOoro) aHamizy, Tranysi
3aCTOCYBaHHs, OOMEXeHHs  3acTocyBaHHs. OcHOBHI  crTajii Ta  omeparii
rpaBiMeTpuUYHOr0 aHami3dy. llpomecu, MmO TPHU3BOAATH 10 3a0pyTHEHHS OCAJiB:
CIIBOCAKEHHS, ancopOIlis, OKIIO3isd, michasocamkeHHs. [lepeBeneHHss ocaKyBaHOI
dopmu y TpaBiMeTpuyHy (BaroBy). BucCylmIyBaHHS Ta TPOXApPIOBAHHS OCAJIB.
OOumclieHHSs B TpaBIMETPUYHOMY MeToni. AHamituyauid  dakrop  (dakrop
nepepaxyHKky). 3acTOCyBaHHS TPaBIMETPUYHOrO aHali3y B XiMii, 0i0Jorii, eKoJorii
TOILIO.

Tumpumempuunuti  ananiz. 3aeanvHi nojodicenHs. TUTPUMETPUUYHUN aHANI3  SIK
pi3HOBUA 00’eMHOrO anamizy. CyTh THUTpUMETpUYHOTrO aHamizy. IlepeBarm Ta
oOMexeHHsI MeTolly. Bumoru no peakiiil y TuTpumMeTpuaHoMy aHanizi. KoHieHTpairis
PO3YMHIB. MOJISIpHA, HOpMaJIbHA, TUTP. TUTp pO3UMHY 3a BU3HAYYyBAaHOIO PEUYOBUHOIO.
CrangaptHi Ta poOoui po3unmHU. Touka EKBIBAJIEHTHOCTI. 3aKOH EKBIBAJICHTIB.
Cnocobu @QikcyBaHHS TOYKM €KBiBaJeHTHOCTI. IHaukatopu. KiHenp TUTpyBaHHS.
OOuMCIIeHHS B TATPUMETPUYHOMY aHAII31.

Knacudikaiiisi MeTofiB TUTPUMETPUYHOTO aHaJI3y 3a TUIIOM peakilii, 10 JEXKUTh B
OCHOBI1 TUTPYBaHHSI.

Memoo kucromuo-ochosnozo mumpyeanns (memoo wneumpanizayii). CyTbh METORY
HeWTpai3alli, OCHOBHa XIMIYHA peakUis METoAYy. ALMAMUMETPIs, aJKaJIMeTpis.
CrangapTHi Ta poboui po3unHu. BuxigHi peuoBunu. Touka exBiBageHTHOCTI. Criocoou
bikcyBaHHA TOUYKU €KBiBajieHTHOCTI. KiHIleBa Touka TUTpyBaHHSI.

[HaMKaTOpu METOy KHCIOTHO-OCHOBHOTO THUTpPYBaHHA. Teopli 1HIMKATOpIB: MOHHA,
xpomodopmHa, HoHHO-XpoMmodopmHa. TnTepBan nepexony (II1) inaukaTopis. [Toka3Huk
nepexony iHaukatopa pK, mnokasHuk tuTpyBaHHs pT iHnukatopa. HaiiBaxiuBsimni
THIMKATOPH, 1110 3aCTOCOBYIOTHCSA B XIMIYHOMY aHami3i. [lomuiika TuTpyBaHHS.

Memoou  oxucHno-6i0H08HO20 mumpyeéannss (METOIU  PENOKCHMETpii). 3aranbHa
XapaKTEPUCTUKA METO/IB OKHMCHO-BIZHOBHOTO TUTPYBaHHS, iX kiacu@ikamisi. OKHUCHO-
BIZTHOBHI PEaKIIil, MPUAATHI JUISI TATPUMETPUIHOTO (00’ €MHOTO0) aHai3y.
Iepmanranatomerpist. Momomerpis.

Memoou ocaodocenns 6 mumpumempuuynomy auanizi. CyTb METOHIB OCAIKCHHS.
ApreHToMeTpis.

Memoou komnnexcoymeopenHs 6 mumpumempuynomy auanizi. KoMriekcoHoMeTpis.
Kommiiekconn. Tpumonomertpis. DikCyBaHHS TOYKM €KBIBAJIEHTHOCTI. MeTajoXpoMHi
1HIMKATOPH, TEOpEeTHUYHE OOIPYHTYBAHHS IX 3acTOCyBaHHA. l'amy3l 3acTOCyBaHHS
METOJIIB KOMIUIeKCOHOMeTpii. [lpukiaau 3acTocyBaHHS METOJY KOMILIEKCOHOMETII:
BU3HAYECHHS TBEPJOCTI BOJW, BU3HAYCHHS KAJIBIIIIO Ta MArHIl0 y BOJHIN BUTSXKI 3

TPYHTY.
4. THCTPYMEHTAJIBHI METOJIH KIVIBKICHOI'O AHAJII3Y



3arajibHa XapaKTEpUCTUKA METOMIB, iX Kiacudikailia. 3HaAYeHHS 1HCTPYMEHTAJIbHUX
METOJIIB aHajizy B CyYaCHOMY BHPOOHHUITBI, B HAyKOBHX [OCIII)KCHHAX, B
€KOJIOTTYHOMY MOHITOPUHTY.

Enexmpoximiuni memoou ananizy. IloTeHITIOMETpUYHUN aHAII3: MPsMa TOTCHITIOMETPIs
Ta MOTeHIIoMeTpuuHe TUTpyBaHHs. CyTh Ta TEOPETUYHI OCHOBU MOTEHIL1IOMETPUYHOTO
TUTPYBaHHS. [HIUKATOPHI EIEKTPOIU Ta €IEKTPOAH MOopiBHSIHHSA. KpuBi THTpyBaHHS, 1X
nooymoBa. CTpuOOK TMOTEHIialy Ha KpuBIM TUTpyBaHHA. @DIKCYBaHHS TOYKH
€KB1BaJICHTHOCTI.

Onmuuni memoou ananizy. Krnacudikaiis ONTHYHUX METOJIB aHaII3y 3a THUIIOM
B3a€MOJIIT PEUOBUH 3 EJIEKTPOMATrHITHUM BUIIPOMIHIOBAHHAM. EnekTpomMarHiTHui
cnekTp. CrieKTpy NOTJIMHAHHS Ta BUIIPOMIHIOBAHHS

Xpomamoepagiuni memoou ananizy. TeoOpeTUUHI OCHOBU XpoMaTorpadpiyHUuX METOIIB
Ta iXx Kiacudikamis. YymmmBicte MetoniB. OCHOBHI BUAM XpoMmartorpadii:
azcopOIriitHa, po3Mo/lJIbHA, 0CaI0Ba, I0HOOOMIHHA.

Po3ain I X. XIMISA BUCOKOMOJIEKYJIAPHUX CITIOJIYK
1. 3ATAJIBHI BIIOMOCTI ITPO MOJIMEPHI PEHOBUHU

[IpenMeT i 3aBJaHHSA HAayKd HOPO BHCOKOMOJEKYISIPHI pedoBMHHU. li Micue cepej
HIIMX (yHAAMEHTAIBHUX XIMIYHMX HAayK 1 MNPUPOJHUYUX HAyK BULUIOMY, POJb B
HayKOBO-TEXHIYHOMY IIPOrpECI.

MakpoMoiiekyiia, eleMeHTapHa JaHKa, CTYIIHb nosiimepusanii. Poib momiMepiB y
KUBIM TPUPOJI, iX 3HAYEHHA SK MPOMHCIOBUX MartepianiB. OCHOBHI BIAMIHHOCTI
MOJIIMEPIB  Bii HHU3BKOMOJICKYJSIPHUX CHOJYyK. OCOOJMBOCTI TMOJIMEPHOTO CTaHy
pedoBuHu. KoHbirypailii OCHOBHOTO JAHIIOTa MaKpOMOJIEKYJ], ¢GakTopu, W0 ii
BHU3HAYAIOTh; CTOCOOM Opi€HTAIlll eJIeMEHTapHUX JIAHOK. «Tr0JIOBA-XBICT», «T0OJIOBa-
royioBa», «xBicT-xBicT». Kondopmaris. Crepeoximiga manimtora. CrepeoperyisipHi
(i30TaKTHYHI Ta CHHIIOTAKTUYHI) Ta CTepeOHeperyisapHi (atakTuuHi) moixiMepu. Lluc-
TpaHC-130Mepis €JIEMEHTAPHUX JIAHOK.

Knacudikartist monimepis, (GakTopu, 110 Jiekarh B i1 OCHOBI. [IpupojHi Ta CHHTETUYHI
nomiMepu. OpraHiuHi, HEOpraHi4yHi, e€JEeMEHTOpPraHiuyHi mnoJiMepu. [omo- Ta
reTepoIoIIMEPH.

Homenkinartypa nomimMepiB: TpuBialibHa, palllOHAJIbHA, CUCTEMATHYHA.

Cepenni MOJNEKyIsipHI Macu mMoJiiMepiB. TUMH yCepeTHEHHS MOJICKYJISIPHOI MacH.
CepenHbounciioBa Ta CEPEIHHOMACOBA MOJEKYJSPHI Macu. MOJEKyJIspHO- MacOBHUM
PO3MOLT y CHHTETUYHMX nostiMepax. CTymiHb NOMITUCIEPCHOCTI.

2. CHUHTE3 ITIOJIMEPIB
3aranpHi MOHATTSI CHHTE3Y MOJIMEPIB. MOHOMED, OJiroMep, mojiMep. Metoau cuHTE3y
moJiMepiB, BU3HAYCHHS Ta KiacHQikallisl JAHIIOrOBUX IOJIMEpH3AIlIiHUX IPOIECIB;
roMO- Ta TeTeporojimMepHu3allis Ta modikoHAeHcaris. KiHeTnyHuit Ta MartepiaabHUN
nanitor. Karanizatopu ta iHiiaropu. [lenomimepusartis.

3. BJACTHUBOCTI ITIOJIIMEPIB
di3uko-MeXaHIyHl BIACTHBOCTI MOJiMepiB. XapakTepHi (i3MKO-XIMIYHI BIACTHBOCTI
BUCOKOMOJIEKYJIIDHUX  CIOJYK, BIAMIHHICTh iX  BiI  HHU3bKOMOJIEKYJISIPHHX.
Kongirypamuiiina tTa kondopmariina i3omepii. BHyTpimuboMonekysipae o0epTaHHs Ta
THYYKICTh MakpoMmoJiekynu. Enepretuuni 0ap’epu BHyTpiiHboro ooeprans. [loHsaTTs



PO CTAaTUCTHYHUN cerMeHT. CTpyKTypa KpPUCTAIIYHUX Ta aMOp(HHUX MOJIMEPIB,
HAJMOJIEKYJIIpHA OpraHizallis HoJiMepiB y amMoppHOMY Ta KPUCTAIIYHOMY CTaHaXx.
®di3uyni  ctaHu  amMoOppHUX  TONIMEPIB!  CKJIOMOAIOHWH, BHCOKOEIACTUUHHIA,
B’si3koTeKyunii. OcoOnuBocTi aMOp(HHUX TOJIMEPIB y BUCOKOETACTUYHOMY CTaHi.
[Tnactudikamis momiMepiB. MexaHiuHI  BJIACTUBOCTI MOJIMEpiB. Aedopmarliiiini Ta
MIITHOCHI. SIBHIIlE BUMYIIEHOI enacThuyHocTi. OpieHTallis moJjiiMepiB. J|OBrOBIUHICTb.
EnextpuuHi BaacTUBOCTI moJiiMepiB. JIBOKOMITIOHEHTHI MojiMepHi cuctemMu. CucreMu
noiiMep — po3unHHKMK. HabyxaHHs Ta po3urHeHHs. B’A3KicTh p0o30aBIeHUX PO3YHHIB.
CenumMeHnrailiss MakpomoJieky. Jlparii, iX ocOOIMBOCTI.

4. 3ATAJIBHI BITOMOCTI ITPO OKPEMI I'PYIIM IIOJIIMEPIB

Crpyktypa Ta JAuHamika BHUpOOHHUIITBa moJdiMepiB. OCHOBHI TpPyHH MOJIMEpIB:
riacTMacu (CKIIaJIoBl YaCTHHU IUIACTMACH), €lacToMepu (KaydyKH), BOJOKHA, KIiel,
naku Ta ¢papou. baratoToHHaXXH1 TOJIIMEPH.

OCHOBHI XapaKTepUCTHKU HaWyxkuBaHIimmX moiiMepiB. [lomiernnen (Bucokoro Ta
HU3BKOTO THUCKY). [lomicTmpon OJIOKOBHWIA Ta CYCHEH3IMHUH. Y IapOTPUBKHIA
nosictupoi. IliHonomictupo. [MomiBiHbixnopua (BIiHIMIACT, TUTACTUKAT, IJIACTH30JIb).
[TomitetpadTopeTriien  (TeyioH):  BHPOOHMIITBO,  IMEepepoOKa,  BIIACTHUBOCTI,
3actocyBaHHs. [lomiMepn akpuiaoBoi Ta MeTakpuiIoBOi kuciot. [lomimMeTunmerakpunaTt
— OpraHiuyHe CcKJIo, 0coOmuBocTi BupoOHUITBA. Denomnactu (peHoapopManbaeriaHi
CMOJIA — HOBOJIAKH, PE30JIM, PE3UTH) Ta aMiHOIUIACTH (CeYOBHHO-(OPMAIBACTIIHI
CMOJIH); MaTepiaii Ha 1X OCHOBI. BiacTHBOCTI Ta BHPOOHHUIITBO Kay4dyKiB, BOJOKOH -
MITY4HUX (alleTaTHOrO BOJIOKHA, BICKO3M) Ta CHMHTETHYHHUX (IMOJIieCTEepiB, MOJiaMiiB,
noJiakpuioHiTpuny). JloOyBanHs gakodapOHMX MarepiaiiB Ta moJjiBiHigameraty. Kiei
ta (apou Ha ocHoBi TIBA. Ilomicunokcanu (CHJIOKCAHOBI Kay4yKd, HallOBHIOBadli,
HOKPUTTS, aICOPOCHTH).

CyuacHi npo6yieMu BUPOOHHULITBA Ta BUKOPUCTAHHS TOJIMEPHUX MaTepianiB. 3HAUCHHS
noyiiMmepHux MatepianiB. CydacH1 TEHJIEHLIIl Ta HOB1 HANPSIMKHU B Haylll MPO MOJIMEPH.
Hanotexnonorii.  IlomiMepHi  HamiBOPOBIAHUKKM  Ta  (POTOHAMIBIPOBIIHUKHU.
PinuHHOKpHUCTaNIYH1 TEXHOJIOT 1.

Po3ain X. Meroauka HaBYaHHS XiMmii
1. 3micT Ta opraizailis npolecy HaB4aHHA XiMii.

MeTtonuka HaBYaHHS XiMil SIK HayKa 1 HABYAJIBHUM MPEAMET Y MENaroTiuHuX
HaBYaHHS XiMii. 3B'I30K METOJIMKY HABYAHHS XIMii 3 IHIITUMHU HAyKaMu Ta i MiCIle y
CUCTEMI NeAaroriyHuX HayK. MeToau OCIiKeHb, 1110 BUKOPUCTOBYIOTHCS Y METOIULII
HaBuYaHHA xiMii. Ximis sk 0a30Ba AUCIMIUIIHA HABYAIBHOTO IJIAHY 3aKJIaJiB CepeaHbOl
ocBiTH. OCHOBHI NPHUHLMMOM MOOYIOBU 3MICTY IIKUIBHOIO Kypcy Ximii. Peamizanis
nuepeHioBaHOro MiAX0Ay A0 HaBYaHHS YYHIB XiMiil y mikoumi. Jlep:kaBHUM cTaHmapT
0a30B01 1 MOBHOI CepeAHBOI OCBITH.

Opranizamiini - GpopMu  HaBYaJIBHOI  AISUTBHOCTI  y4YHIB. Buam 1iaHyBaHb
HaBYAJILHOTO TIporiecy 3 Ximii. CyTHICTh I 0COONMBOCTI (PPOHTANIBHOI, 1HIUBIAYaIbHOI
Ta TPYNOBOi HaBYaJIBHOI MiSUIBHOCTI IIKOJSAPIB, METOJAMKA iX opraHizamii Ta
BIIPOBA/DKEHHS y HaBYaJIbHUN mporiec 3 xiMmii. [ImaHyBaHHS HaBYaJIbHOTO MaTepiany 3
ximii. bararomaHiTHICTh OpraHizauiiHuX (GOPM HaBUAHHS y4YHIB XiMii: YPOK, JIEKIIis,



cemiHap, 3amik, KoH(pepeHIlis, (akyIbTaTWBHI, MO3aKJIacHI, JOMAIIHI Ta JOJATKOBI
3aHATTA, KOHCYNbTalli. YpOK sK opraHizauiiHa ¢opma HaB4yaHHA. JlekuiliHo-
ceMiHapchKa CHCTeMa HaBuaHHs XiMii. Bumoru o obcsry goMamiHix 3aBaaHb, GopMu
NepeBIpKU HOTO BUKOHAHHS.

Metoau HaBuaHHs y4HIB Ximii. Kiacudikaiiis MeToaiB HaB4aHHs Ximii. Meroau i
MetoauyHl mpudomMu. IIKIIbHUA XIMIYHMM EKCIIEPUMEHT SK CHenupiyHuid MeToJ
HaBYAaHHS XIMii: JEeMOHCTpalliiHuM, Y4HIBCHKUM. I[losICHIOBaIBHO-1TIOCTPATUBHUN 1
npoOJIeMHUH MiAX0AW 0 HaBYaHHS XiMii, 3aCTOCYBaHHS iX y KOHKPETHHUX CHTYaIlIsX.
XimiuH1 3a7a4i, X kjmacudikaiiis. Po3paxyHKoBI Ta eKCIIEpUMEHTaIbHI 3ajadi, iX BUIU
Ta METOJIMKA PO3B'I3yBaHHS.

[linroToBKa BUMTENS A0 ypPOKY, HOrOo MpoBeAeHHS 1 aHami3. Etamm miaroroBku
BUMTENS A0 ypoky. IlmaH HaBYaabHOTO 3aHATTS Ta BUMOTH JIO JIOTIYHOTO
CTPYKTYypYBaHHS ypoKy. KOHCTIEKT HaBUaIBLHOTO 3aHATTS, BUMOTH JI0 HOTO 3MICTY.

Cucrema 3aco01B HaBYaHHS XIMIi: HAOYHI, ayJ10BI3yajbHl, TEXHIYHI, MaTeplaabHO-
TE€XHIYHI, JIPYKOBaHI HaBYaJbHI Ta HABUAJIbHO-METOJMWYHI MOCIOHUKHU. [IIKiTpHMIA
XIMIYHMM KaOiHEeT 1 Horo mnpusHayeHHs. Bumoru no ximiu"oro kabOiHety. [lpaBuiia
0e3MeKH KUTTEMISUIBHOCTI Ta BUMOTH J0 TOBEAIHKM YYHIB MijJ 4ac poOOTH B KaOlHETI
Ximii.

dopMyBaHHSA XIMIYHOI MOBHM IIKOJSPIB Y MPOIIECI HaBUYAHHS YYHIB Yy CEPEIHIH
mikouti. XiMigyHa MOBa Ta ii 3HAa4YeHHs y Tpolieci HaBYaHHs Ximii. CTpyKTypa MIKIUIBHOL
XIMI4YHO1 MOBH, NMPUHIMUIMU 11 BUBYeHHS. OCHOBHI (yHKIIi XIMIYHOI MOBU Yy HaBYaHHI.
dopmyBaHHS Ta PO3BUTOK XIMIYHHMX MOHATH. O0’€M 1 3MICT XIMIYHUX MOHATH. OCHOBHI
(GyHKUIT MOHATH 1 PIBHI iX 3aCBOEHHS.

KoHTpoJb Ta OLIIHIOBAHHS HABYAJIBHUX JAOCATHEHb LIKOJAPIB. 3HaYEHHs 1 QyHKIII
NEepeBIpKA 3HaHb Ta yMiHb Y4HIB. PiBHI Ta KpuTepii HaBUaJbHUX JOCATHEHb YYHIB 3
ximii. @opMH, METOM 1 BUAM MEPEBIPKHU 3HAHb, YMiHb Ta HABUYOK YUHIB 3 XIMIi.

2. Meroauka (opmMyBaHHS OCHOBHHX MOHSTH XIMil y CepeHIH IIKOJI.

Metonuka ¢hopMyBaHHS MOYATKOBUX MOHATH B Kypcl Ximii 7 kimacy. Metoauka
BUBYCHHSA TemHu «llepiomuuHuii 3aKOH 1 MEpioJMYHA CHCTEMa XIMIYHHUX €JIEMCHTIB
H.I.MenneneeBa. bynoBa aroma». Meroauka (opmyBaHHS TOHSATH TPO XIMIYHUHN
3B’S130K 1 OynoBYy peuoBMHU. Meronuka (OpMyBaHHS TMOHSTH MPO OCHOBHI KJAacH
HeopraHiyHuX crnoiayk. GopmyBaHHS OHATH PO PO3ZUUHHU, EIEKTPOJIITUYHY IUCOLIAIIIO
Ta peakiii HoHHoro oOMiHy. Meroauka (opMyBaHHS TOHSATH MPO XIMIYHI pPEaAKIIIi.
Metonuka popMyBaHHS TOYATKOBHUX MOHATH PO OPraHiuHi cOayKu. Miclie 1 3HaYeHHs
HABYAJIBHOIO MaTepialy y MIKIIbHOMY Kypci XiMii. OCHOBHUM 3MICT 1 CTPYKTypa
MPOBITHUX 1 HACKPI3HMX 3MICTOBUX JIiHIM. MeToauuyHl MiAXOAu J0 BUBYEHHS
BIJIMOBITHUX TEM, METOAMKa (OPMYBaHHS OCHOBHUX MOHATH. OCBITHI, PO3BUBAJIbHI Ta
BUXOBHI 3aBJaHHS BHUBUEHHS TeM. OuikyBaHI pe3ylbTaTH HaBYAJIbHO-MI3HABAJILHOI
JUSTTEHOCTI IMIKOJIAPIB. 3aBIAHHS 1 BIPABH JIJISl 3aKPITUICHHS 1 TIEPEBIPKU 3HAHb YUHIB 3
TeMHU. MOXIIMBI MOMWIKH B 3HAHHSIX Ta YMIHHSX YYHIB 3 TEMH, HUIAXHU X YCYHEHHSI.

3. MeTtorka BUBYEHHS XIMIYHMX €JIEMEHTIB Ta iX croyyk y 10 kmaci.
Metoauka BUBUCHHSI HEMETATIYHUX 1 METATIYHUX €JIEMEHTIB Ta iX croiyk. OcBiTHI
Ta BUXOBHI 3aBJaHHS BHBYCHHS HEMETAJIYHUX 1 METAJIYHUX EJIEMEHTIB Ta iX CIOJIYK,
3HAYCHHS HABYAJILHOTO MaTepially B IMIKIJILHOMY Kypci Ximii. PO3BUTOK 3HaHb Y4HIB MPO
NEePIOANYHUN 3aKOH, €IEKTPOHHY T€Opito Oy0BU aTOMa, TUMH XIMIYHHUX 3B'SI3KIB,



aJIOTPOIMII0, MPHUPOAY XIMIYHOTO 3B'SI3KY, CTPYKTYpy pPEUYOBHHH, OKHCHO-BITHOBHI
polecH, aM(OTEepHICTh. 3aCTOCYBaHHS AECIYKTUBHOTO ¥ 1HIYKTUBHOTO TIAXOJIB,
BUKOPHUCTAHHS OTMIOPHHUX CXEM-KOHCHEKTIB. JleMOHCTpaIiiiHuil Ta yYHIBCbKHIA XIMIYHUN
eKCrepuMeHT. MOKJIMBI MOMUJIKH B 3HAHHAX Ta YMIHHSX Y4YHIB 3 JAHOI TeMH, IUIIXH iX
YCYHEHHS.

4. MeTtoavka BUBYEHHS OpraHigyHUX pedoBHH y 11 Kiaci.

MeTonuka BHUBYEHHS BYIJIEBOJIHIB. MeToAMKa BHUBUEHHS OKCHUTC€HOBMICHHUX

OpraHiyHUX pPEeYOBUH. MeToauKa BUBYCHHSI HITPOTC€HOBMICHHUX OpPraHIYHMX PEYOBHH.
3HaueHHs 1 3aBIaHHS BHUBUEHHS KypCy OpraHiuHOi XiMii, 3arajibHa XapaKTepUCTHKa
3MICTy Ta TOOY/OBM HABYAJIHHOTO MaTepiainy. PO3KpPHUTTS 3alexHOCTI MK OyI0BOIO 1
BJIACTHBOCTSIMU OPTaHIYHHUX CIONYyK. BuUKopucTaHHS MOCHIAIB MPU BUBUEHHI XIMIYHHX
BJIACTUBOCTEN OPraHIYHUX CIOJIYK. POpMyBaHHS MOHATTA PO (PYHKUIOHAIBHI TPYIIH.
MeTonuka pO3KpUTTS B3a€EMO3B'SI3KY MIDK OpraHIYHMMHU crnojiykamu. Peamizauis
MDKITPEIMETHHUX 3B'sI3K1B X1Mii 1 610J10T1i.
[loBTOpeHHsT ¥ y3arajdbHEHHS 3HAHb YYHIB 3 HEOPraHIYHOiI Ta OPraHIYHOI XIMIi.
3aB/aHHS Ta 3HAYCHHS MMOBTOPEHHS Ta y3arajibHEHHs 3HaHb 3 XiMii. 3MiCcT Ta moOynoBa
NOBTOPEHHSI 3HaHb 3 XiMii. Bukopucrtansus Tabauib, cXeM, XIMIYHOTO €KCIIEPUMEHTY 3
METOI0 TIOBTOPEHHS Ta y3arajlbHEHHsS 3HaHb 3 XiMil. Y3arajJbHEHHS IMPOBIIHUX TEOPIid,
OCHOBHHMX 3aKOHIB 1 MOHSATH XIMIi SIK OJMH 13 3aco0iB (OpMYBaHHS CBITOIJISIAY
IIKOJISIPIB. Y3arajJbHEHHS 3HAaHb PO B3a€EMO3B'S30K CKIIaLy, OyTOBH, BIACTUBOCTEH 1
3aCTOCYBaHHA HEOPraHIYHMX Ta OPraHiyHUX CHOJAYK. MeTOAWYHI NIAXOOU [0
y3arajJbHEHHS 3HaHb Ta YMIHb 3 TEMH YU PO3JLTY.

KPUTEPI OLITHIOBAHHSI

VY BIANOBIAHOCTI 3 AIIOYUMH HOPMATUBHUMH akTamu 1 pekomeHaarismu MOH Ykpainu
BCTAHOBITIOIOTHCSI HACTYITHI KpUTEPIi OIIHIOBAHHS BIJMOBICH BCTYMTHUKIB HAa (JaXOBOMY
BCTYITHOMY €K3aMEHI 3 XIMii:

- omiHka «BiAMIHHO» (176-200 OamniB) BUCTABIAETHCS BCTYIHUKY, SKUH TOKa3aB Ha
€K3aMCHI IPYHTOBHE, CHCTEMAaTUYHE 1 TTIMOOKE 3HAHHS 3 OCHOBHUX (PaXOBHX XIMIYHUX
JTUCLMIUTIH, BMIHHA BUIBHO BHKOHYBAaTH TMPAKTHYHI 3aBJaHHSA, IO IependadeHi
BIJIMOBITHUMH HaBYAJILHUMHU TIPOrpaMaMH, Ta CAMOCTIHHO OIpaIbOByBaTH HaBYAIbHUM
Martepias. O1iHKa «BIIMIHHO» BUCTABJISETHCA BCTYITHUKAM, SIK1 3aCBOTIM B3a€MO3B’SI3KU
MK OCHOBHUMH MOHSTTSAMU JUCHUIUIIH Ta X 3HAYEHHs JUIsi MalOyTHbBOI mpodecii, sKi
MPOSIBUJIM TBOPYI 3[1I0HOCTI B PO3yMiHHI, BIATBOPEHHI Ta BUKOPUCTAHHI MPOrPaMHOTrO
Marepiany;

- omiHka «zao00pe» (126-175 OaniB) BHUCTaBISETHCS BCTYNMHHKY, SKHI IOKa3aB Ha
eK3aMeHl TOBHE 3HAaHHS MPOTPaMHOTO Marepiaiy, YCIIIIHO BUKOHAB TependaveHi
nporpamoro 3aBraaHHsA. OIiHKA «J100pe» BUCTABISETHCA BCTYMHUKAM, SIKI IMOKa3aJd
CUCTEMATUYHHI XapakTep 3HaHb 3 (PaXOBUX XIMIYHUX JAUCIUILIIH 1 31aTHI CAMOCTIAHO 1X
3aCTOCOBYBATH Ta MOHOBIIOBATH B MOJAJIBIININ HABYAIIBHIN 1 TPOQECiiHIN AiSITbHOCTI;



- omiHka «3ano0BuIbHO» (100-125 GaniB) BUCTaBISETHCS BCTYNMHUKY, KU MOKa3aB Ha
€K3aMEHI 3HaHHS OCHOBHOTO HaBUYaJIbHOIO MaTepially B 00cCs31, HEOOXITHOMY st
MOJAJBIIOTO HaBYaHHSA Ta TpodeciiiHOl MIsTTBHOCTI 3a CIEeMiabHICTIO, BUKOHYE
3aBJaHHS, TependadeHi MporpaMoro, BMi€ TMPAIIOBAaTH 3 OCHOBHOKO JIITEPATYypOIO, IO
pekoMeHioBaHa mporpamoro. OIliHKAa «3aJI0BIIbHO» BHUCTABISIETHCS BCTYMHUKAM, SK1
JOMYCTHJIM TIOMHJIKA Y BIJMOBIISAX, ajie BOJOMIIOTh HEOOXITHUMM 3HAHHSIMHU IS 1X
BUIIPABJICHHS I11]] KEPIBHUIITBOM BUKJIaJa4a;

- OIlIHKa «He3aJ10BUIbHO» (1-99 0aniB) BHCTaBIAE€TbCS BCTYNHUKY, SKHH HE BOJIOIIE
0a30BUMH 3HAHHSMH, TependadyeHUMH MPOrpamMoi0 3 OCHOBHHUX (haxOBUX XIMIUYHUX
JTVCLUILTIH, 1 IOMYCTHUB MPUHIIMIIOB] MIOMIWJIKHY NPY BUKOHAHHI 3aB/IaHb, 1110 MepeadadeH1
IPOTPaMOIO.

AOGiTypient, skuii He HabpaB 100 OamiB 1 OTpUMAaB OIIHKY «HE33aJOBUILHO» He
JAOIYCKAETHCS 10 YYACTI Y KOHKYPC.

KoxHuii O1IeT BCTYHOTO €K3aMEHY BKJIIOUa€ 3 MUTaHHS 3 PI3HUX PO3IUIIB (haxoBUX
XIMIYHMX JUCHUIUIIH: 3arajibHa Ta HEOpraHiyHa Ximis, opraHiuHa XiMmis, (izudHa Ta
KOJIOi/IHA X1M1s, METOAMKA HaBYaHHA XiMii. [[UTaHHS MalOTh TEOPETUYHUHN 1 TPAKTUYHUI
3MmicT. BiamoBinp Ha KOXKHE 3 JBOX IUTaHb OIIHIOETHCS okpemo Bix 0 mo 70 Oaris,
BIIMOBIAL HA TpeTe muTaHHA Bij 0 10 60 6aniB. MakcumanpHa cyma — 200 GaitiB.



KPUTEPII

OL[IHIOBAaHHS BiANOBIEN a0ITYpiEHTIB MaricTpiB Ha BCTYITHOMY (haxOBOMY
BUIIPOOYBaHHI 3 XiMii

Kinvkicna Xapaxkmepucmuka 6ionogioeii adimypicnma
xapakmepuc
muka HA RUMAHHA MEOPEMUYHO20 3MICIY HA RUMAHHA RPAKMUYHO20 3MiCmY
piens
AGITYpi€eHT momycKkae Tpy0i moMuiiky i yac  |OOCST MpaBUIBHUX BIAMIOBIICH CTAaHOBUTH
(dhopMyITIOBaHHS OCHOBHUX XIMIUYHUX MOHATH Ta MeHIe 50%. AOGITypieHT HE BHKOPHCTOBYE
XapaKTePUCTUKHU XiMiuHUX sBHII. He Moxke TEOPETUYHI 3HAHHS 13 3arajibHOT,
MOSICHUTH 110 OCHOBHUX XIMIYHHX 3aKOHIB Ta  |[HEOPraHI4YHOi, OpraHiuHOi, aHAIITUYHOT,
. BakoHomipHocTeii. He onepye npukiagamu, (hi3kos10iaHOT, 610XiMii, XIMiT TPUPOTHUX
1-99 Ganis TOKa30BOI0 023010 TEOPETUYHUX YSBIICHb. Ta BUCOKOMOJIEKYJISIPHUX CIOJIYK,
He3anoBiIbHO BOJIOIE METOAAMHU THITOBUX METOAMKH HaB4aHHs XiMmii. [Ipu HanucanHi
XIMIYHHX PO3paxXyHKIB. XIMIYHUX (GOPMYI 1 PIBHSAHB XIMIYHHX
[peaxiiiii mix 9yac po3B’si3yBaHHA 3aja4 i
IMAHITIOKKIB IEPETBOPEHb.
AOITYpieHT Ma€ YSBICHHS PO OCHOBHI OOcsT NpaBIIILHUX BIIMOBIACH CTAHOBHTH
MOHATTS, 3aKOHH 1 Teopii XiMii, BIATBOPIOE 50%. AGITYpi€HT HE MOBHOIO MIPOIO
OKpeMi yacTuHU Kypcy ximii BH3, ane BUKOPHUCTOBYE TEOPETHYHI 3HAHHA 13
HEJ0CTAaTHBO BOJIOJIE CY4aCHOIO TEPMIHOJIOTIEI0 [araibHOi, HEOPTaHIYHOI, OPraHigHO],
Ta HOMEHKJIATYPOIO XIMI4HUX CITOJYK. QHATITUIHOT, (I3KOJIOTIHO1, OioXiMii, XimMil
100 — 125 |AGITYpi€eHT HE IOCTAaTHBOIO MIPOIO aHATI3YE, MPUPOJIHUX Ta BUCOKOMOJICKYIISIPHUX
Oamip  |[Y3araJbHIOE, OOTPYHTOBYE HaBYAIbHUI MaTepiall [CIOJYK Y HOBHX CHTYaIlisIX IPU HAMMCaHH1
3 X1Mii Ta METOAMKH HAaBYAHHS XiMii. XIMIYHUX (POPMYI 1 pIBHSHB XIMIYHUX
[peakiiii i yac po3B’si3yBaHHs 3ajad 1
ITaHIIIO’KKIB IEPETBOPEHb, i Yac
BUKOHAHHS 3aBJaHHS 3 METOIUKH
HaBYAHHS XiMii.
. ) OOcsar npaBUIBHUX BiINOBiAEH
M a61TYp1€HTa C(l,)OPMOEaH_l EI_(_)H%ITTH 1po ctanoBUTh 50-65%. AGiTypieHT ToTyCcKae
OCHOBHI 3aKOHH i Teopil Ximif, BiH HaBOI[,I/ITL . He3HAUHI IOMHUIKH TIDH CKTAIAHH] DIBHAHB
MEPEBAKHO NPABIIILHI BilIOBIM, MO OB A3AHI 3|y, oy vearriif, HA3E HEOPTAHIIHNX TA
126 — 150 [BiATBOpEHHSM 3HaHb Ha piBHI 3a1aM s TOBY- . .
. . o OpraHIYHUX PEYOBUH, HAMTMCAHHI
0anmiB  [BaHHsA Ta PO3YMIHHA, ajle a0ITypiEHT OBEPXHEBO MEXAHI3MIB PeAKILiif, TIH PO3B’I3YBAHH
BOJIOIE YMIHHAM aHaTI3yBaTHh Ta . .. [amad Ta oOYHMCIEHHSX Ta i yac
BUKOPHCTOBYBATH Ha6‘yr1_3HaHH;{ 3 KYpey XiMil T8l o M 3ABIAHES 3 METOHKH
METOTUKH HABYAHHSI XIMIi. ABYAHHS XIMIT.
AGITYpiEHT BUSBJISIE 3HAHHS Ta PO3YMIHHS O6csr paBUIBHIX BiH'I'IOBiIlCI\/'I. CTAHOBHTH
HABUYAIBHOTO MaTepiany 3 Kypcy XiMii Ta 75%. Y HOSICHCHHAX ITIA 9ac BUI,HO,_I?UII Ta
151 — 175 |MeToaMKHM HaBYaHHA XiMii., ane iHoxi nomyckae (PHKOHAHHI OKPEMHX 3aB/IaHD 3 XIMI1 Ta
O6aniB  [HE3HAYH1 HETOYHOCTI IIPU 3aCTOCYBAHHI LIUX MCTOAMKY HABHAHHA XIMI1 q61TypleHT
3HAHb Y HOBMX CHTYAIlifIX T BUPIIeHH] 3aBaHp, LO1YCKAE ACAKI HCTOMHOCTL.
SIK1 mepe10avaroTh aHaANI3 Ta y3arajJbHEHHS.
AOITYpi€eHT HaBOJUTH MPaBUIIbHI Biamosini Ha |OOCAT MPaBUIILHUX BIANOBIAEH CTAHOBUTH
OCHOBI1 3HaHb 1 PO3yMiHb OCHOBHUX TIOHSITb, 90%-100%. AOiTypi€eHT AOMyCKaE OAHY
3aKOHIB 1 Teopiil B XiMii Ta METOAMKK HaBYaHHS [HECYTTEBY MOMUIKY. Bigmosini ta
176— 200 [ximii; ymi€e BUKOPUCTOBYBATH 3HAHHs Y HOBUX  |[PO3B’SI3KH 3a[ay, JaHII0KKIB IIEPETBOPEHB,
OanmiB  [CUTYallisiX; aHANlI3yBaTH, CHHTE3YBaTH Ta 3aBJIaHHS 3 METOAMKH HAaBYaHHS XiMii

OLIIHIOBAaTH 3aCBOEHUI HAaBYAJIbHUI MaTepial npu
[PO3B’sI3aHHI 3a/71a4, CKJIa/IaHH]1 PIBHAHb XIMIUHUX,

CYIPOBOKYIOTHCSl IPYHTOBHUMH Ta
IMOTIYHUMU TIOSICHCHHSIMH.

HABEJICHHI MEXaHI3MIB ITEPETBOPEHb.




JITEPATYPA
Ho posaiais I - IX

1. AxmeroB H.C.. O6Gmas u HeopraHnudeckas xumus. — M.. Bpicmas mkona, 1988. —

640 c.

bimit O.B. ®3uuna ximis.- K.: [{YJI, ®ditocorionentp, 2002.- 364 c.

3. boratupenxo B.A., Muxamok C.O. OcHoBu 3aranpHoi Ta (GIBUYHOLI XIMIi:

Josigauk.- K.: HITY imeni M.I1. JIparomanosa, 2007.- 258 c.

Boronkuii C.C. Kypc xommonaHoi xumun.- M.: Xumus, 1976. — 512c.

Nayntman 3., I'pede 1O., Pemane X. Opranuveckas xumus. — M.: Xumus, 1979. —

832 c.

6. T'erbmanuyk FO.I1. [Monmimepna ximist (U.1. Pagukansna mosimepwu3ariis): [TinpydHuk.
—K.: BII “KwuiBcbkuii yniepcutet”, 1999. -143 c.

7. Terpmanuyk FO.I1. TTonimepra ximis (Y.2. Monna nonimepusauis): ITixpyunnk. —K.:
Bunasunuuii nieatp “Kwuiscekmii ynisepcuter”, 2000. -160c.

8. Terpmanuyk HO.II. TMomimepna ximis (Y.3. Tlomikonmencaris): [linpyunuk. — K.:
Bunasuuuo-nonirpadiunuii nentp “Kuiscekuii ynisepcuter”’, 2002. — 168 c.

9. Tonmy6 A.M., Ckonenko B.B. OcnoBu koopaunariinoi ximii. — K.: Buma mk.,
1977. - 497 c.

10. I'purop’eBa B.B., Camiiineako B.M., Cnu A.M. 3arampnaa ximis: Iligp. — K.:Buma
mk., 1991. — 520 c.

11. I'punGepr A.A. BBejaeHue B XUMHIO KOMIUICKCHBIX coequHeHHMM. — 4-¢ u3m. — JL.:
Xumns, 1971. — 631 c.

12. Ixunkpuct T. XuMus reTepolMKInIecKuX coefuHennii. — M.: Mup, 1996.— 464 c.

13. Ixoyne [Ix., Mumic K. Xumus rereponukiIMuecKux coenauHeHui. — M.. Mup,
2004. - 728 c.

14. No6sruun  JI.I1., Kamanep JIL.U. ®dusuueckas U KoOJJIOMAHAS XUMHUS. YdeOHOE
nocobue.- M.: «IIpocBemenue», 1986 r.- 463 c.

15. lomOpoBchkuii A.B., Haiiman B.M. Opraniuna ximig:. HaBu. moci6. ans cTyn.
npupogaudo-reorpadiyaux ¢-tiB nef. iH-TiB. — K.: Buma mk., 1992, — 508 c.

no

o B

16. EBctpatoBa K.1., Kynuna H.A., ManaxoBaE.E. ®usnueckasu KOJIJIOUIHAs
xumust [ Tlox pen. K.M. EBctparoBoii.- M.: «Beicur. mikomay, 1990.- 487 c.
17.  VBauckuii B.. Xumus reTepouuKINYECKUX COEIMHEHH: Yueh. mocooue s yH-

TOB. — M.: BeIcul. mkoia,1978. — 559 c.
18. Kaganep JI.I. ®izuuna 1 konoinna ximis. — K.: «Buma mxomnay», 1983, —286c.
19. Kapanersan M. X., [Ipakun C.U. Ctpoenue BemectB. — M. Bricias mkosa, 1978
23.Kopenes FHO.M., Ougapenko B.I1. O6mras u Heopranmdeckas xumusi: Kypc mexmmii.
— M.: llIxomna umenn A.H.Kommoroposa, M3a-Bo MockoBckoro yausepcutera, 2000. —
UY.1: OcHOBHBIE MTOHATHUS, CTPOCHUE aTOMa, XUMUUYecKas CBsi3b. — 60 c.
24. Kpacosurikass T.M. DnexkTpoHHBIE CTPYKTYpPhl aTOMOB U XUMHYECKas CBsA3b. — M.:
[Tpoceemenwne, 1980.
25. Jlactyxin 1O.O. Ximis npupoanux cnoyiyk: Hasu.mociOnuk. — JIbBiB: HanionansHui
yHIBEpCUTET “JIpBiBcbka  moumitexHika”  ([HpopmamiiiHO-BUIABHUYMI  LEHTP
“IHTEJIEKT+”IncTUTYyTY miCISauIIoMHOI ocBiTH), “IHTenekT-3axin”, 2005. — 560 c.
26. Jlactyxin FO.O., BoponoB C.A. Opraniuna ximis. —JIBiB: Ilentp €Bpomu, 2006. —
864 c.



27. OBunnnaukoB HO.A. buooprannueckas xumusi. — M.: IIpocsemenue, 1987. — 815c.
28. Ilepenenuis O.I1. BractuBOCTI Ta €KOJOTIYHMIA BIUIMB XIMIYHHX eleMeHTIB. — K.:
Bentypi, 1997. — 120 c.

29. PomanoBa H.B. 3aranbha 1 Heopraniuna ximis. — K.: Ipminb: Tlepyn, 1998. — 480 c.

30. Cerema A.C. AmamitnyHa xiMig. KuipkicHuM aHamni3. — HaByallbHO- METOOWYHUUI
nocioHuk. — K.: ditocorionentp, 2006. — 544 c.

31. Cerega A.C. AnamthyHa xiMigd. SkicHHA a”Hami3. — HaByanbHO-METOAUYHUN
nocionuk. — K.: IIVJI, 2002. — 524 c.

32. Cerena A.C. 3araipHa 1 HeopraHiyHa XiMis B TecTax, 3ajadax 1 BhnpaBax: Hapu.
noci0. ans crya. By3is. — K.: LIV JI, 2003. — 592 c.

33. Cerenma A.C., Yapox B.I, Croemnpkuii A.®. Knacudikamis Ta HOMEHKIATypa
HeopraHiyHuX croyryk. — Yepkacu: 1998. — 141 c.

34. CemuukoB 10.JI. Beenenne B xummio monmmepoB. M.. Bricmas mikora,

1988. - 152 c.

35. Crxonenko B.B., 3y06 B.f. Koopaunaunonnas xumus. JlabopaTopHBIH MPaKkTHKYM.
— K.: KHY um.Tapaca IlleBuenka, 2002. — c.

36. Cronenko B.B., CaBpancekuii JI.I. Koopaunamiitna ximis: [ligp. mis cTyn. By3iB. —
2-¢ BUI., iepepo0ur. 1 gom. — K.: JIubins, 2004. — 422 c.

37. CrpenuxeeB A.A., JlepeBunkas B.A. OCHOBBI XUMHUU BBICOKOMOJIEKYISIPHBIX
coequaenuii.- M.: Xumus, 1976. - 306 c.

38. Vraii [.A. O6mas u Heopraunueckas xumust. — M. Beicm. mik., 2004. —527 c.

39. Auumupckuit K.B., SAuumupckuii B.K. Xumundeckas cBa3b. — K.. Bwuia mikona,
1975. - 304 c.
o po3zainy X
1. Braaxko O. A. 3arajgbHa MeTOIMKA HaBYaHHA XIMIl : HaBYAJIbHUNA NOCIOHUK

JUISL CTYJI. XIMIYHUX CHEIl. BUIIUX MeJAaroriyHuxX HaB4daiabHUX 3akianiB / O. A. braxko. —
Binnuus : [nanep, 2012. — 240 c. : i1., Taba. — biomiorp.: c. 238.

2. bnaxko O. A. MeToanka HaBYaHHA X1Mii y cTapuIiii npoduIbHINM KO Kype
JIEKIIA : HaBYAJIbHUN TMOCIOHMK MJIS CTyA. XIMIYHUX CHEIl. BUIIUX TeJaroriyHux
HaByaJIbHUX 3akiaAiB / ABrop-yknagad O. A. bnaxko. — Binnuug : TOB «Hinan-JITI»,
2014. - 164 c.

3. ['paboBuit A.K. TeopeTuko-meTonuyHi 3acaad HABYAIBHOTO XIMIYHOTO
EKCIIEPUMEHTY B 3arajbHOOCBITHIX HaBYaJIbHHMX 3akianax / Mownorpadis. — Yepkacwu:
YHY imeni bormana Xmensaunskoro, 2012. — 376 c.

4, Zaitie O.C. Ilpaktuyeckass MeToauKa OOYy4YEHUS XHMHH B CpeIHEH U
BBICIIEH mIKOJIE | YueOHuk. — M.: M3gareasctBo KAPTOK, 2012. — 470 c.

5. HaBuanHs XiMil y cTapiiiil IIKOJII Ha akaeMiYHOMY piBHI : MoHOrpadis / Bennuko
JLIL., bypuncska H.M., Boponenko T.I., JlameBcbka I'.A., Turapenxko H.B. — K. :
[Tenaroriuyna nymka, 2013. — 160 c.





