KNIBChbKUI HAIIIOHAJIbHUM YHIBEPCUTET IMEHI TAPACA IIEBUEHKA

3ATBEP/IXKXYIO
3acTYNHUK roJI0BH NPUItMAJILHOT KOMiciT
NMPOPEKTOP 3 HAYKOBOT podOTH

KuiBepkoro nanionajibHoro yHisepcurery
SN kpalhg

P _/QLIeBlIeHKa

1 I'anna TOJICTAHOBA
2 BB 2023 p.

IHPOI'PAMA
BCTYIIHOI'O BUITPOBYBAHHA
10 ACIIIPAHTYPH

Ha 37100yTTs cTyneHs TokTopa dinocodii

(Tpertiii (OCBITHRO-HAYKOBHI1) pIBEHb BUILIOi OCBITH)

I'AJIY3b 3HAHD 10 [TPUPOJHNYI HAYKH
CIHHEHIAJIBHICTD 102 XIMIA

OCBITHBO-HAYKOBA ITPOI'PAMA «XIMISD»

KHIB — 2023



Po3poOHuku nporpamu:

Bonosenko FO.M. n.x.H., mpod., 1eKaH XiMIYHOTO QaKyIbTETY

Opunpkuii 1.O. 1.x.H., mpod., 3aBixyBau kadenpu Gpi3udHOi Ximil

Jlamnexka P.JI. 1.x.H., ipod., 3aBiayBau Kadeapu HeOpraHiuHOI XiMii

['puropenko O.0. A.Xx.H., 3aBilyBady Kadeapu OpraHiyHoi Ximii

Tananaiiko O.1O. n.x.H., 1011., 3aBiIyBad Kadeapu aHATITHIHOT XiMii

Capuenko [.O. n.x.H., pod., 3aBimyBay Kadeapu XiMii BUCOKOMOJIEKYJISIPHUX
CTIONTYK

onkwbdrE

YXBAJIEHO
Buenoro pagoro XiMidHOTO (DaKynbTeTy
« 22 » mortoro_ 2023 p., npotokoa Ne 10

['onoBa BYeHOT paju XiMIYHOTO (DAKYIbTETY

M KOmian BOJIOBEHKO

["apaHT OCBITHBO-HAYKOBOI MPOTPaMu Bacuns [IMBOBAPEHKO




1. HEOPI'AHIYHA XIMIA

1. 3araabHa ximia

OcCHOBHi TOHATTH Ta 3aKOHM XiMii. ATOMHO-MOJNEKYJSpHA Teopid. XIMIYHHUIMA
€JIEMEHT, IIPOCTa PEYOBHMHA 1 XMIMYHA CTIOIyKa. ATOMHA Ta MOJIEKYJIsipHA MacH, CIIOCOOH
ix BuzHaueHHsI. DopmynpHa Maca. BusHaueHHs ximiuamX (opmyn. MolekymspHi Ta
CTPYKTYpHi ¢opmyinu. Po3mipu aToMiB, MOJIEKYJT 1 KPUCTAIIB.

Copodu cucrematuku XximiuHux esgemeHnTiB (JleOepeitnep, ne Illankyprya,
Hreronennac, JI.Meiiep). Binkpurts nepioaununoro 3akony JI.I. Menneneesum (1869 p.).
3MICT MepioANYHOTO 3aKoHy. [lepionuyuna cuctema eneMeHTIB Ta ii CTPYKTYpHI OJIMHHIIL.
["on0BHI Ta NOOIYHI TIATPYIIH.

BynoBa atoma. EnexkTpoHu Ta iX MpakTHYHE BUKOPUCTAaHHS. Bu3HaueHHsS MacoBUX
yucen. X-ray npoMeni. 3akoH Mosni. PagioaktuBHicTh. Teopist pagioakTUBHOTO pO3NaLy
Pesepdopna - Conai. 3akon Comni - dasinca. Po3BUTOK ysiBIeHb TpO OYJI0OBY aTtoma.
Anpo Ta ioro 3apsa. Hyknonu. bynosa sanpa. [3otomnu, 1300apu, 130toHu. llommupenicts
XIMIYHUX €JIEMEHTIB. EHepreTuuHuil piBeHb MiJPIBEHb, €JIEKTPOHHUUN IIap, OopOiTaib.
KBanToBi uncina. [IpoctopoBa iHTepIipeTallisi arToMHUX opoOiTaieil. MakcuMalibHa €EMHICTD
CJIEKTPOHHUX 000J0HOK. OCHOBHI MPUHIUIIN 3aCEJICHHS aTOMHUX opOitaneit. [Tpunimn
[Taymi. IlpaBuno I'ynnma. Enextponni dopmynu. Po3Burok mepiomguunoro 3akony JI.I.
Menneneena.

XimiuHuii 3B'SA30K. YSBIEHHS MPO BAJICHTHICTh Ta XIMIYHUM 3B'SI30K. loHHUI
3B's130K. EJeKTpoHeraTuBHICTH Ta CTYIIHb OKHUCHCHHS. I[OHI3AIlIMHMM IOTEHIIial.
CropiHeHICTh 0 elieKTpoHa. HeHanpaBlieHICTh Ta HEHACHYEHICTh €JIEKTPOBAJICHTHUX
3B'S3KIB.

KoBanentnmnii 3B's30k. Meron BaneHTHuX 3B'si3KiB (B3). OCHOBHI TOJIOKEHHS
Metony(B3). HampaBieHiCTh 1 HACUYEHICTh KOBAJIGHTHOTO 3B's3Ky. IlonsipHuii 3B'30K.
Junonbauit momeHt. IlonsipHicTs Monekys. EdexTuBHui 3apsii aTOMIB y MOJSPHUX
cnosiykax. Ilonarrs npo meton moinekyisipaux opOitaneir (MO). OCHOBHI MOJOKEHHS
merony MO. Meronq MO JIKAO. 6-, n- Tta O- 3B'i3ku. KpaTHi 3B's3ku. 3B's13ytoui,
HE3B'SI3yI0Ul Ta po3puxJIsitodi opOitani. bymoBa HaitmpocTimmx moiekyn 3 mo3utlii MO.
[Tonstts mpo ribpummzariito opOitanein. Tunum riopummzarnii. Koopaunariitnuii Ta
JATUBHUN 3B'S3KM SIK (POPMU KOBaJEHTHOTO 3B'A3Ky. baraToueHTposi 3B's13ku. BonHeBwmit
3B'SI30K. BHYTpINIHBO- Ta MIDKMOJIEKYJSAPHUNA BOJHEBHM 3B'SI30K. THUIK KPHUCTATIYHUX
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rpaTtok. MeTamiuHuii 3B'A30K. BaleHTHICTh 1 MeTaiuyHUN 3B'A30K. bygoBa pedoBuHU 3
METaJIIYHUM THIIOM 3B'SI3KY.

Enepreruka ximiunux peakuiii. 3akon ['ecca. Entpomis. IIBuakicTh XiMi9HHX
peakiiid. 3akoH girounx mac. Exepris aktuBarii. Jlanmrorori peakiii. Karamiz. Ximiuna
piBHOBara. BruvB 30BHIIIHIX GakTopiB Ha XiMiuHY piBHOBary. [Ipunmun Jle-Illatenbe.

Po3umnu. Ilponec po3unnenHs. HeHacudeHi, HaCHMuY€HI Ta MEPECUYEHI POZYUHHU.
AzeotpomnHi cymimii. Koedimient po3zunHHocTi. [lepekpucranizaiiis Sk METOA OYMCTKU
pedoBuH. OcMmoTnunuii THCK. 3akoH BauTt-I'odpda. Ocmoc y npupomi. IlpyxHicTs napu
HaJl po3uMHaMH. 3akoH Payns. 3MeHIIEHHS TeMrepaTypu 3aMep3aHHs Ta IMiJABUIICHHS
TeMIlepaTypy KUIiHHS po3unHiB. Kpiockormis Ta e0ymocKoris.

XimiuHi BiaacTuBocTi po3uuHiB. Teopis enexTpomiTuyHoi gucomiarii. CTymiHb
JYcoIiallii, KOHCTaHTa jJucolliamii. BiacTUBOCTI PO3YMHIB CHUJIBHUX EJIEKTPOJITIB.
JoOyTok po3unHHOCTI. J{ucomianis Bogu. Bognesuii nokasHuk. ['iapomni3 coneid. CTymiHb
Ta KOHCTaHTa TiApOJIi3Yy.

Kuacugikania ximiuaux peakuiii. OKUCHO-BIZHOBHI peakuli. OKUCHUKUA Ta
BIJIHOBHUKU. PiBHSHHS OKHMCHO-BIJIHOBHUX peakilii. OKHUCHO-BIJTHOBHI MOTEHLIAIU. Psj
HarpyT Ta HOro HayKoBe OOrpyHTYBaHHs. [IpakThuuHe BUKOPUCTAHHS OKMCHO-BIJIHOBHUX
PeaKIIiu.

2. BaacTuBocCTi eJIeMeHTIB OCHOBHMX HMIATPYyH (S-, P-eJIeMEHTIB Ta iX CIHOJIYK).

3arajbpHa XapaKTepUCTHKA eJieMeHTIB cboMoOi rpynu. [lommpeHicTs y npupo/i.
OcHoBH1 MiHepanu. OpepXaHHS MPOCTUX pEYOBUH, (HI3UYHI W TOKCHKOJIOT1YHI
BJIACTUBOCTI TrajoreHiB. XIMIYHI BJAacTHBOCTI ranoreHiB. Kmacudikaiiss raaoreHHuX
crnoiyk. ["ajmoreHiau coibOBOro, OCHOBHOTO, aM()OTEpHOT0, KUCIOTHOTO Ta HECOJIBOBOTO
TUIB. ['aJTOreHOBOIHI, iX (i3WYHI Ta XIMI4H1 BIacCTUBOCTI. OJep KEeHHS TaJIOT€HOBOHIB.
["amoreHoBOIHEBT KUCIIOTH Ta iX comi. TexHika 0e3meku mpu poOOTi 3 rajoreHaMu Ta iX
noxigHumu. KucHeBi cmonyku ranoreHiB. KHCHEBMICHI KHCJIOTH TaJlOTEHIB, iX
BJIACTUBOCTI, J10OyBaHHs Ta 3acTtocyBaHHs. CoJli KHCHEBMICHMX KHCJIOT TaJOreHiB, iX
MpaKkTUYHE 3acTocyBaHHs. [lopiBHSIIbHA XapaKTEPUCTHKA CTIMKOCTI Ta BIACTUBOCTEM
OKCHJIIB Ta KUCHEBMICHUX KHCJIIOT.

3arajJibHa XapakTepUCTHMKAa eJjieMeHTIB mocti rpynu. [lommupeHicts i1
3HAXO/)KEHHSI XaJIbKOTEHIB y MpHUPOIl (camMopoaHa cipka, cyib(paTd, XaJbKOT€HIIH



MeTaniB, momicynabdigHi pyau). JoOyBaHHs cipku, ceneHy Ta Teaypy. PizuuHi
BJIACTUBOCTI Ta 3aCTOCYBaHHS XaJbKOreHiB. XiMIYHI BJACTUBOCTI XaJbKOTEHIB.
XalbKOTC€HOBOJHEBI KHCIOTH Ta ix com. [igpocynsdigm Ta mosicyiabdiau.
XanpkoreHiagu sk BigHOBHUKH. Kiacudikamiss OiHapHUX CIPKOBMICHMX —CIIOJIYK.
["anmorenni cronyku xanbkoreHiB. Tioanriapuau. Tiokucnoru Ta iX comi. 3acTOCyBaHHS
XaJIbKOTeHIMIB y  XIMIYHOMY  aHami3zi.  BUKOpUCTaHHS  XambKOTEHIAIB Y
HaIIBIPOBITHUKOBIN TexHimi. JIIOKCUIU XalbKOTEHIIB, 1X OJCp>KaHHS Ta BIACTHUBOCTI.
Cynbditu, Tio(ceneHo)-cynb(aTu Ta NOTITIOHATH.

Oxcumn xanpkoreniniB (VI), ix ogepxanns. CynbdarHa KucioTa, ii ofepKaHHS,
BJIACTUBOCTI Ta 3actocyBaHHsA. Oneym. CynbdaTh, iX TepMiuHa CTIAKICTh. [lomicynbdaTu.
[TepokcocynbgaTHi KUCAOTH Ta iX coml. Oep:KaHHs CEJIEHATHOI Ta TEIyPaTHOI KUCIOTH.

3arajibHa XapakTepucTHKa ejleMeHTiB m'saToi rpynu. A3zor. [lommpenicts Ta
Kpyroobir y mnpuponi. bymoBa wmoinekynu azory 3 mnosuiii Merony B3 ta MO.
3acTocyBaHHS Ta BJIACTHBOCTI a30Ty. MeTou 3B'a3yBaHHSI aTMOC(EPHOro a30Ty. AMiak.
Comni amoHito, iX TepMiuHa CTidKicTh. ['iaposi3 conedl aMOHIIO. AMOHIAK SIK JITaH]I.
Hitpuan Ta amiam sk moxigHi amoHiaky. ['iapasuH Ta rigpokcunamid. OnepikaHHS,
BracTuBocTl. Comi Tigpa3oHiio. A3UA0BOJICHs Ta a3ujaHa Kuciora. Asunu. [ajmoreHinu
a30Ty, 1X BJIACUTBOCTI.

Okcumu  aszotry. Oxcupg azoty (l). OpepxaHHs, BJIACTUBOCTI, 3aCTOCYBaHHS.
MoHookcu a3oty Ta Koro BiactuBocTi. OnepxaHHs okcunay azoty (ll) 3 mosiTps Ta
amoniaky. Okcua azoty (lll). HirputHa xucnora. Hitputu Ta iX BiacTuBOCTi. A30THa
KHUCJIOTA Ta METOJIU 11 oJiepKaHHA. BIacTUBOCTI a30THOT KUCIOTH. 3aCTOCYBaHHS a30THOI
kucinoTu. Hitpartu, X BIacTUBOCTI, TEPMIYHA CTIMKICTh Ta IPAKTUYHE 3HAYCHHS.

®ocdop. Ilommpenicts ¢dochopy Ta ¢GopMH HOro 3HAXOMKEHHS Yy MPHUPOAI.
AnotponHi  Bumo3Minu  (ocdopy. BmactuBocti dochopy, #oro 3acrocyBaHHS.
[amorenimu  gocdopy. Oxcumu  docdopy, OymoBa, onaepxKaHHS, BIACTUBOCTI.
[NnodocdiTHa kucnota Ta ii com. Docditaa kucmora. PocdaTHi KUCIOTH (METa-, OPTO-,
MoJIiMeTa-, 130TO0JIi-, TeTeponoi-), iX OyJaoBa, OJEpX,aHHS Ta BJIACTHUBOCTI. Meta- #
oprodocharu, moxnsiiHi ¢ocdaru. Ilpaktuune 3HaueHHs ¢ocdariB. Posb cromyk
dbochopy B 610JI0TTUHUX MpolIecax.

[linrpyna apceny. 3HaxoukeHHs y mnpuponi. Opep’kaHHS TPOCTUX PEYOBHH, iX
¢13uuHi Ta XiMiuH1 BiractTuBocTi. Oxcuau Ta riapokcuau enemenTis (1), ix com. Oxcuan



esleMeHTiB miarpymu apceny (V). Apcenaru, ctubatu Ta OicMyTaTH, iX OJCp)KaHHS Ta
BiacTUBOCTI. Cynb(iau e1eMEeHTIB MIATPYIH apCeHy.

3arajbHa XapaKkTepUCTHKA eJIeMEHTIB YyeTBepTol rpynu. Byrienps. 3HaxoHKeHHS
y TMPUPOJIl, MOLIUPEHICTh Yy OpraHiYHOMY Ta HEOpraHiyHoMmy CBiTi. (OcOOJIUBICTD
CJICKTPOHHOI OyJ0BM aToMa BYIJICHIO, IO 3yYMOBIIOE 3JaTHICTh YTBOPCHHS 3B'SI3KIB
BYIJICIb-BYTJICIb PI3HOI KPATHOCTI Ta 3B'S3KIB HOTO 3 1HIIUMU €JIeMEHTaMU. AJIOTPOMis
(amma3, rtpadit, kap6OiH, dynepenn). AMopdHUN ByIIenb. 3aCTOCYBaHHS ajMa3iB,
rpadity # caxi. XimiuHi BractuBocTi Byriemto. Kapooninu. KapbonatHa kuciora Ta ii
COJIi.

Cumiuiid. Ponp cuminiro B Oy0B1 3eMHOI Kopyu. OCHOBHI CHJIILIMBMICHI MIHEpalu -
KkBapl, cuwiikatd. OpepkaHHd CUJilI0, HWOro (I3M4HI Ta XIMIYHI BJIACTHUBOCTI.
HamiBnpoBiTHUKOBI ~ BiIAacTUBOCTI cuiilito. CHONMyKH CHIILII0 3 MeTajlamMu Ta
HemeTtanamMu. Cuminuau. CHOSyKH CHJIIIIO0 3 BYIJIEHEM, CIpKOIO0 Ta a3oToM. Okcuau
crnimiro. CuitikaTHa KyUciaoTa Ta il codl.

[Tinrpyna repmanito. I[lomupenicts y npupoal. MiHepanu cTaHyMy Ta ILTIOMOYMY.
OpepxkaHHga repmadito, Horo ¢I3MYHI Ta XIMIYHI BJIacTUBOCTI. [epmaHii y
HAIIBIPOBITHUKOBIHN TexHiIll. OfepkaHHs CTaHYMY Ta ItoMOyMy. [IpakTuyHe 3HaUYCHHS
ix crosyk. XiMIYHI BJACTUBOCTI €JIEMEHTIB MIATpynu repmanito. Okcuan i TiApOKCUIH.
Coni repmanito, cTaHymMy Ta MIIOMOymy. KuCIOTHO-OCHOBHI Ta OKCHUCHO-BIAHOBHI
BrnactuBocTi cnonyk enemeHtiB () Ta (IV) mniarpynum repmanito. CBUHLEBHIMA
akymynarop. ['anoreHian ta cynbQiau eIeMEeHTIB TIATPYNH FrepMaHiko.

3arajbHa XapaKTepUCTHKA ejeMeHTiB Tperboi rpymu. OgnepxanHs Oopy,
B3a€EMO/IiS I0T0 3 MeTajaMu Ta HemeTanamu. bopuan. boparu, ix omepkanHs, OymoBa Ta
BrnactuBocTi. Hitpua 6opy. bopa3on Ta "Oua caxka". Criofyku 3 BYTJICLIEM Ta CHITIIIIEM.
["anoreninu 6opy. bopaTHi KucIOTH Ta iX COJi, OJep KaHHs, BIACTUBOCTI. 3aCTOCYBaHHS
CIIOJTYK O0pYy.

AmoMiHi#, Horo momwupeHictb y npupoxai. KopyHn, mryuni pyoinu. OnepskaHHs
FOM1HII0, oro (i3WYHI Ta XIMiI4HI BIACTHBOCTI, 3aCTOCYBAaHHS. [ '1IpOKCHU] aJIFOMIHIIO,
aloMiHaTH, cojii amoMiHiro. [Ipupomni Ta mTy4yHl amromocwmikatd. [leomitn Ta ix
BUKOPUCTAHHSA SK MOJEKYISpHUX cuT. [anoreHigum amoMidito. [iapun Ta HITpuA
AJIFOMIHIIO.



[lomupeHicTh eneMeHTIB MArpynu ramito y mnpupomi. OnepkaHHs MeTamB. Ix
¢b1314H1 Ta XIMIYHI BIAaCTUBOCTI. AM(OTEPHICTD iX OKCHUJIIB Ta T1APOKCHUIB.

3arajbHa XapakTepHCTHKA ejJleMeHTIB apyroi rpynu. bepumiii Ta wmarHiii.
[lommpeHicTh y mNOpUPOJl, OCHOBHI MiHepanu. OpnepkaHHs, (I3UYHI Ta XIMIYHI
BJIACTUBOCTI METaJB Ta iX crnoiiyK. Jly>kHO3emenbHI MeTanu. 3HAXOJACHHS y TPHUPO,
OCHOBHI MiHepanu. OjepxkaHHs MeTaniB, iX ¢I3M4HI Ta XIMIYHI BJIACTHBOCTI,
3actocyBaHHA. OKCUIU Ta TiApOKCcHIU. PO3uMHHI Ta HEPO3UYMHHI COJl. 3MiHA TEPMIYHOT
CTIHKOCTI COJIEW B pALy JYy)KHO3EMEIbHUX MeETaliB. [amoreHigu JIy>KHO3EMEIThHUX
MeETaJiB.

3arasqpHa XapakTepUCTHMKA eJjieMeHTIiB mnepmoi rpymu. JlyxHi Meramu, ix
oJlep>KaHHs, (PI3WYHI, XIMIYHI BJIACTUBOCTI Ta 3acTocyBaHHSA. OKCUAM, TIIPOKCUIIH,
MEPOKCUJIA T O30HIIH.

3arajbpHa XapaKkTepuCTHKA eJeMeHTIiB BOCbMOI rpynu. [HepTH1 raszu. Icropis ix
BIJIKpUTTA. 3HAXO/DKEHHS y MPUPOJIl, METOAHM BUAUICHHA. PI3UYHI BIACTHBOCTI rasiB, iX
IIPaKTUYHE BUKOPUCTaHHS. BIigKpuTTs coosiyk 1HEpTHUX rasiB. DTOpHIM KCEHOHY,
KPUOTOHY Ta pajoHy. TpHOKcHI KCeHOHY. OKMCHI BIACTHBOCTI CHOJYK IHEPTHHUX
€JIEMEHTIB.

3. Ximisi mepexigHUX eJIeMEeHTIB.

Hinrpyna manrany. [lommpenicts y mnpupoal. OpepiaHHsS MNPOCTUX PEUOBHUH.
XIMI4HI BJIACTUBOCTI €JIEMEHTIB MIArpynu MaHrany. OKCHUIM Ta TIAPOKCUAM MaHTaHy,
TeXHEILil0 Ta peHilo. IX ofepxkaHHs Ta BAAacTHBOCTI. OKHCHO-BiJIHOBHI BIAaCTHBOCTI
crionyk MaHrany Ta pexiro (1V), (V1) ta (VII).

IMiarpyna xpomy. Ii 3arampHa XapaktepucTuka. MiHepanu Ta pyaud XpoMmy,
Momibneny Ta Boibdpamy. IIpocTi pedoBuHM, iX (i3WUHI Ta XIMI4YHI BJIACTHBOCTI,
3actocyBaHHs. COIYKH XpoMy, MOJTIOIEHY Ta BOJIb(PpaMy HMKIMX CTYNIEHIB OKUCHECHHSI.
Oxcun, rigpokcun ta com xpomy (Il), ix BimHOBHI BiactuBocTi. OKCUA Ta TIAPOKCHU
xpomy (1), xpomitu. Tpuokcuau enemMeHTiB MiArpynu xpomy. XpoMaTd, MOIiOJaTH Ta
BoJb(pamMaTH, 130-, TETEPOMOJIKHUCIOTH Ta iX COJi; OJEpPKEHHS, BJIACTUBOCTI,
3acTocyBaHHsA. CIONYKH 31 CTyNIEHSIMH OKUCHEHHS 4+ Ta 5+. OnepkaHHs Ta BIACTUBOCTI.
Bonwsdpamoni Opon3u ta mMomioaeHoBi cuHi. [lepokcuaH1 CTIOMYKH €1eMEHTIB MIATPYIr
xpoMmy. [lanorenimu emnemeHTiB miarpynu  xpomy. OpepkaHHs, BIACTUBOCTI,
3actocyBaHHsA. OKCOTaJIOreH1IH.



Minrpyna Bananilo. [lomupeHICTh CHOMYK €JIEMEHTIB BaHAAII0 y MPUPOIIL.
Minepanu Hi001t0 Ta TaHTany. OnepaHHs Ta pO3IJICHHS METAJIB MIATPYIH BaHAIIO, iX
Gi3W4yH1 BJIACTUBOCTI Ta 3aCTOCYBaHHS. XIMIYHI BJIACTMBOCTI BaHaAil0, HIOOII0 Ta
tantany. Oxcuau, rigpokcuau Ta com Banamito (1) ta (). Oxcuau enementis (V).
Bananmatu, HioOaTw, TaHTajnaTH, OJEP)KaHHS Ta BJIACTUBOCTI. [ aJlOTeHIAW €JIEMEHTIB
HiATPYIY BaHAAII0, IX XIMI4HI BIACTHBOCTI.

Hinrpyna turany. [lommpeHnicte y npupozi Ta ocHOBHI MiHepanu. Onep:kaHHs Ta
pO3IileHHs TMTaHY, LUPKOHiIO Ta radHilo. IX OuMCTKAa METOJOM 30HHOI MIAaBKU Ta
HonuaHoro padinyBaHHS. 3acTOCyBaHHS METANMIYHUX THTaHy, IUPKOHIiIO, TadHil0 Ta
CIUIaBIB Ha iX OCHOBI. XIMI4HI BJIACTUBOCTI €JIEMEHTIB MIArpyNnu TUTaHy. Jliokcuau Ta
TIPOKCUJIM, 3MiHa KHUCJIOTHO-OCHOBHHMX BiacTUBOCTeH. TuTaHaTH, IMPKOHATH Ta
rapHatyu, iX ozaepxkaHHs. ['ajoreHinM eNeMEeHTIB MIArPYNH THUTAaHy, IX OJIEp’KaHHS,
BJIACTUBOCTI Ta 3aCTOCYBaHHS.

PinkosemenbHi eneMenTH. IX 3aranpHa XapakTepHCTHKA, MOIIMPEHICTh y 3eMHii
kopi. OpepxkaHHs MeTamiB, iX ¢i3uuHl BiacTuBOcTi. Kiacudikalis maHTaHOIIIB.
JlanTaHoinmHe cTUCHEHHS. XIMIYHI BJIACTUBOCTI PIAKICHO3EMEIbHUX eleMeHTIB. OKcuIu
Ta riapokcuan. Colil IpOCTUX KUCHEBMICHUX KUCIOT. [TpocTi Ta koMIuiekcH1 coui. JIeTki
cnosiyku P3E. IIpakTiuHe BUKOPUCTaHHS PIAKO3EMENBHHUX €JIEMEHTIB Ta iX CIIOIYK.

Axtunoinu. Ix 3aranpHa xapaktepucTuka. OfepKaHHs TOPilo, IPOTAKTHHIIO, ypaHy,
HEMNTYHII0, TUIYyTOHIIO Ta iX HaMBaXJIMUBIKMX cHOJYK. CIONYKH aKTUHOIAIB 31 CTYIEHSIMHU
OKUCHEHHS +2, +3, +4, +6, Ta +7.

EjneMeHTH Nigrpynum IMHKY. IX 3araneHa XapakTepHCTHKA, IOMIMPEHICTh Y
NpUpoOJi, OCHOBHI MiHepanu. Onep)kaHHs MeTaiB, iX (i3U4HI BJIACTUBOCTI Ta
3aCTOCYBAHHS. Okcuau, T1APOKCU/IH, cout, ix X1MI14H1 BJIACTUBOCTI.
KomrinekcoyTBoproroya 31aTHICTh METaJIB MIATPYIHU IIUHKY.

Hinrpyna mini. [lomwmpenicts y npupoail, OCHOBHI MiHepanu. Mertanypris Mifi,
cpibna Ta 30710Ta. Di3UYHI BIACTUBOCTI METATIB. 3aCTOCYBaHHS METANIB Ta iX CIOJIYK.
XiMI4HI BJAaCTHBOCTI €JIEMEHTIB MIATPYIH Mifi. 3MiHA XapaKTEPHUX CTYMECHIB OKUCHEHHS
B miarpyni. OKkcuau Ta TiApOKCHIU eleMeHTIB miarpynu mimi. [anorenigu. Comi mimal Ta
cpibia KuCHeBMICHUX KUCIOT. CHOMYyKH Mifl Ta 11 aHAJIOTIB 31 CTYNEHSIMH OKHCHEHHs +1,
+2, +3.



HMinrpyna 3aniza. [lomupenicts y mpupo/ii, OCHOBHI MiHEpau, OJ€PKAHHSI YaBYHY
ta craii. [lepepoOka yaByHy Ha cTajb Ta KOBKE 3aii30. OnepxaHHsl KOOAIbTy Ta HIKEIIO
npu nepepooii cynbhiaHuX pya. Pi3udH1 BIACTUBOCTI Ta 3aCTOCYBAHHS METaIIB POAUHU
3amiza. Crnomyku mertamiB (I1). Oxcumu Ta rigpokcuam, ix BiactuBocti. Comi Ta ix
BiactuBocTi. Crnonyku metamiB (III). Oxcuam Ta rimpokcunu. @eputu Ta deparu, ix
oJiep>KaHHs Ta BIACTUBOCTI. Poib 3amiza B 610710T1YHUX Tporiecax. 3aCTOCYBaHHS CIIOTYK
CJIEMEHTIB POJIMHU 3aJTi3a.

IInatunoBi MeTanm. IX mommpeHiCTh, OJep>KaHHS Ta 3aCTOCYBaHHS. Po3aineHHs
mwiatuHOiMiB. Di3wyHI Ta XiMIYHI BIACTHBOCTI TUIATUHOIAIB. CTOJYKH TUIATHHOIMIB 3
PI3HHMH CTYTIIEHSIMH OKHCHEHHSI, X OJIepKaHHS Ta BIACTHBOCTI.

2. AHAJIITUYHA XIMIA

[Ipeamer 1 3aBOaHHS aHANITUYHOL XiMii, ii 3HAYEHHS B CUCTEMI MPUPOJHUYUX HAYK, Y
HapOJAHOMY T'OCIIOJAPCTBI Ta B OXOPOHI 00'€KTIB HABKOJUIIHBOIO cepefoBuia. Buau
aHai3y 3a IPUPOJIOI0 PEUOBUHU, 110 aHATIZYEThCS. XIMiuHI, (G13UKO-XIMI4HI, (HI3UUHI I
010JIOT1YHI METOU aHATI3Y.

XiMI4Ha pIBHOBara B TOMOI€HHUX 1 TETEPOreHHUX cHucreMax. KHCIOTHO-OCHOBHI
peaxiii, peakiii OKHCHEHHS-BIJHOBJIECHHS, KOMIUIEKCOYTBOPEHHS I OCaJKEHHS B
aHami3i. KoHcaHTH piBHOBaru y TOMOI€HHHUX 1 TETEPOr€HHHUX CHUCTEMax:
TEPMOJMHAMIYHI, KOHUEHTpAI[lliHl, YMOBHI KOHCTaHTH, iX 3arajbHa XapaKTEepUCTHKA.
Po3spaxynku pH y po3umHax Kuciaor, ocHOB 1 cojei. bydepni po3umau. Pozumnu
amomiTiB. BIIMB HEBOJIHUX PO3UMHHUKIB Ha MPOTOJITUYHI PIBHOBArM KHUCJIOT, OCHOB,
cosieil. OCHOBHM HEBOJHOTO TUTPYBaHHSI.

Enextponui mortenmianu. PiBHsHHs Heprncra. CranpmapTHi ¥ peanbHI MOTEHIIANH.
KoHcTranTa piBHOBarn OKMCHO-BIJHOBHOI peakuii, HanmpsMOK peakiiid. Brumus
KOHKYPEHTHHUX PEaKIliii, OcCaKECHHs, KOMIJIEKCOYTBOpEHHs Ta pH po3unHy Ha OKHCHO-
BITHOBHUU ITOTEHITIAT.

KommnnekcHi cnonyku B aHami3zi. KoHcTaHTa CTIMKOCTI KOMIUIEKCHHUX —CHOJYK.
Kommnekcn ~ MeraniB 3~ OpraHiYHUMH W HEOpPraHIYHUMHU  JITaHIaMHU.
BHyTpilIHROKOMITJIEKCHI Ta XenatHi croiyku. LlukmoytBopenHs. lonHi acowiartu.
Komrutekcn 10HIB MeTaliB 3 MaKpOIUKIIYHUMU JTiranaamMu. KoMiuiekcn 10HIB MeTaliB
3 KUCHEBMICHUMH, a30TOBMICHUMHU Ta CIPKOBMICHUMHU JITaHJIaMHU, iX 3aCTOCYBaHHS B
aHami3l. Peakiii MacKyBaHHA Ta J€MacKyBaHHS B aHaI3l.



MeTtposoriuai ocHOBU aHaiizy. [ToxuOku, MpaBUIBHICTh 1 TOYHICTh aHAM3y. MeTtoau
OLIIHKKA TPABWJIBHOCTI: BHUKOPUCTAHHS CTaHJAPTHUX 3pa3KiB, MeToJA J100aBOK,
31CTaBJICHHS 3 IHIIMMHM MeToJaMH aHaizy. CTaTUCTUYHI KpUTepii MEepeBIPKH TINOTe3, iX
3aCTOCYBaHHS ISl OLIHKY MpaBiibHOCTI. [lomMunku mepioro ta apyroro poay. Kputepii
TOYHOCTI: JIUCTIEPCIs, CTAaHIAPTHE BIAXWJICHHS, BIIHOCHE CTAHIAPTHE BIIXUIICHHS BUOIPKOBOI
CYKYITHOCTI pe3yJIbTaTiB XIMIYHOTO aHaslizy, po3Max BHOIpku. J{oBipuuit inTepBan. OCHOBH
JTUCTIEPCIHHOTO Ta PErpecHBHOrO aHami3y. XapakTEepUCTUKAa YYTIMBOCTI METOMIB
aHamizy. Mexa BUSBICHHS Ta MeXa KUIbKICHOro Bu3Ha4eHHsA. CrocoOM iX po3paxyHKYy.
HwoxHst 1 BepXHsI TpaHuIll BU3HAYYBAHMX KOHIICHTpAITii

XiMmiuHi  Ta  i3uKo-XiMiuyHI MeTtoau aHamizy. ['paBimerpis. CmiBocaIKeHHS.
Enextporpasimerpisi. OcHOBH MeTony. TUTpUMETpUYHI METOIM aHali3y. |HIuKaTopu
KHCIIOTHO-OCHOBHOTO Ta OKUCHO-BITHOBHOT'O TUTPYBaHHSA. MeToau apreHTomMeTpii Ta ixX
3aCTOCYBaHHS JJIs1 BU3HAYEHHs TUIOreHi- 10HiB. KommiekcoHoMmeTpisa. MetanmoxpomHi
iHaukaTopu. OCOOMMBOCTI 3aCTOCYBAHHS KOMILJIEKCOHOMETPIi JJisl BU3HAYEHHS 10HIB
MeETaJiB.

EnextpoxiMmiuni mMetoau anamizy. [loTeHiioMerpis i1 MOTEHIIIOMETPUYHE TUTPYBAHHS.
[HnMKaTOpHI €JIEeKTPOAM MEpIIOro 1 JIPYroro poAay, €JIeKTPOau MOpIBHSAHHA. loH-
CEJICKTUBHI €JIEKTpoau. ENekTpoau 31 CKIISHUMH, TBEPAUMH Ta PIAKUMH MeMOpaHamu.
PiBHsinHs Hikonbcbkoro. [TOHATTS mpo KOE(IUIEHT CEEKTUBHOCTI 10H-CEJIEKTUBHOTO
enexktpoay. Oco0IMBOCTI 3aCTOCYBaHHS I0HOMETPIi B aHa131.

Boasramnepomerpis. OCHOBHM METONY, BHUAM BOJBTAMIIEPOMETPIi B 3aJIEKHOCTI BIJ
croco0iB po3roptku noTeHmiany. [oxsporpadgiuanii ananis. [lonsporpadivyna xBus, ii
XapaKTEPUCTHKA Ta OCOOJMBOCTI. 3aUIIKOBUM, TUDy31iHUIN Ta rpaHUYHUN TU]y31iTHUN
ctpymu. [lonsporpadiuai mMakcumymu Ta  (akTopu, MO0 BIUIMBAIOTh HA HUX.
OcoOnMuBOCTI 3aCcTOCYBaHHSI TBEpPAUX EIEKTPOAIB B aHamizl. BompTammepomerpis
OpPraHiyHUX CHOJIYK. AMIEpPOMETpUYHE TUTPYBaHHS. Buay KpHBUX aMIepMeTpUYHOTO
TUTPYBaHHS. AMIEpOMETpUYHE TUTPYBAHHA 3 JIBOMa IHAMKATOPHUMH €IEKTPOJaMHU.
Kynonomerpisi, ocHoBu metony. IIpsiMa KynoHOMETpiss Mpu MOCTIMHOMY IMOTEHIIaI,
BUIM  KylnoHoMeTpiB. KynoHomerpuune tutpyBaHHsA. (OcOOJMBOCTI  METOAY.
Konaykropmerpis. O0nacTi 3aCTOCyBaHHSI KOHAYKTOMETPUYHOTO TUTPYBAHHS.

Metonu MonekyasIpHOI crmekTpockomii. OnThyHi MeTonu aHami3y. 3akoH byrepa-
JlamGepra-bepa. Momsipanii koedimieHT mormmHaHHsS. Di3WyHl Ta XIMIYHI TPUYUHU
BigxwuieHHs Bix 3akoHy bepa. CrnexkTpu MOTJIMHAHHS, X TMPHUPOJA Ta XapKTEPUCTUKA.
Oco6mmBoCTO1 3acTocyBaHHs criekTpodoroMerpii B Y@ Ta BuaAMMINA 00JacTi B aHai31
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OpraHiYHUX Ta HEOPraHIYHUX CIOJYK. 3arajbHe TOHATTS TMPO OCHOBHI KJacu
dboTOMETpUYHUX aHATITUYHUX peareHTiB. [Y- cmekTpockomis Ta i 3aCTOCYBaHHS B
aHai31 OpraHiyHUX CHOJYyK. 3arajbHa Xapaktepuctuka [Y- cnexrpockomnii y OmmkHIN
o0nacrTi.

dnyopectienTHi Metoaw aHamizy. [Jliarpama S6moncekoro. Crektpu 30ymKeHHS,
moMiHectieHITii, ¢hocdopecuermii. 3akoru ¢uyopecteHilii. OCHOBHI KJacH OpraHIYHUX
AQHATITHYHUX PEAreHTIB, IO 3aCTOCOBYIOTHCS y (IYyOPECIICHTHUX METOJax aHawi3y.
XeMiTroMiHEeCIIEeHITIS B aHaii31. KiHeTnaHi MeTou aHamizy.

CopO1iiHO-TIOMIHECIIEHTHI Ta COPOLIIHO- (hIIyOpECIIEHTHI METOIU aHaJi3Yy.

®di3uyH1 MeTOAU aHaNi3y. 30yJKEHHs BHYTPIIIHIX 1 30BHIIIHIX BaJCHTHUX €JIEKTPOHIB.
Ewmiciiinmii cniekTpaneHuid  aHamiz. Jlkepena # Xxapaktep 30yIKEHHS CIIEKTPiB.
®dortometpis noaym's. Jxepena 30yAKeHHsS 1 MPOLECH, SIKI BIIOYBAIOTHCS Yy MOJIYyM’i.
AToMHO-a0copOmiinuii  anami3. Jlxepena 30y/pKeHHS 1 JpKepeda NEPBUHHOTO
BUNPOMIiHIOBaHHSA. ATtomizaropu. [oproui cymimi. XiMIYHI MpOLECH Y NOJyM’I.
Pentren-gayopecuentauii anams. Jlxkepena 1 MexaHi3Mu 30yKEHHS BHYTPILIHIX
enekTpoHiB. OCOOIMBOCTI 3aCTOCYBAHHS aTOMHO- €MICIMHOI CIEKTPOCKOIi B aHai3l.
Oxe- Ta (OTOENEKTPOHHA CHEKTPOCKOMis. 3arajbHa XapaKTepUCTHKa, 00’acTi
3aCTOCYBaHHS B aHai31.

Metonu mac cnektpockorii. OCHOBH MeETOAY, CHOCOOM 10HI3alii OpraHiyHUX Ta
HEOpraHIYHUX pEeYoBHH. TumM Mac aHamizatopiB. XpoMaTO-Mac-CIEKTPOMETPIS.
O06uacTi 3aCTOCYBaHHS MAcC CIIEKTPOCKOITIi B aHaJI31.

Metoau TepmidHOTO aHamizy. 3arajbHa XapaKTePUCTHKA, OOJAcTi 3acTOCYBaHHS.
3acTocyBaHHS TEPMIYHUX METOIB y (pa30BOMY aHai3i.

Metonu Mmikpockorii. MikpocKortisi y BUIUMOMY CBITJI1, €JIEKTPOHHA, aTOMHA CKAaHYIOYH
MIKpPOCKOITiS, TPOCBIUyIOYa €JIEKTpOHHA MiKpockomis. TyHenbHa Ta aTOMHO-CHJIOBA
MIKpPOCKOITis. 3arajibHa XapaKkTEepPUCTUKA METO/11B, 00JIACTi 3aCTOCYBAHHS.
KoHueHTpyBaHHSl B aHali31 TpaAMILIAHUX 00’ €KTIB aHAI3y, MPOAYKTIB XapuyBaHHS, Y
KOHTPOJII SIKOCTI JIIKAPCHKUX 3aco0iB Ta OO0 ’€KTIB HABKOJMIIHBOI'O CEPEIOBHUIIA.
[loeqHaHHS KOHIICHTPYBAaHHS 3 METOJIaMH BU3HAYCHHsI: KOMOIHOBaHI 1 TOpUAHI METOIU
ananizy. KoHlleHTpyBaHHS B aHAJTITUYHOMY IUKJI. 3arajbHi KUIbKICHI XapaKTEePUCTUKU
METO/IB KOHLEHTPYBaHHS. XapaKTePUCTUKU KOHIEHTPYBaHHS Y ABO(A3HUX CHCTEMAaX.
Knacudikariiss METO/1iB KOHIIEHTPYBaHHS.

MexanizmMu copOIiIfHOTO KOHIEHTpYBaHHSA. OCHOBHI THIHM B3a€EMOMIN «COPOEHT-
cop6aty». CraTuyHl Ta JTWHAMIYHI METOAM COPOLIMHOTO KOHUEHTpYBaHHS. Bumoru mo
copOeHTiB. KiJIbKICHI XapaKTEPUCTUKU COOLIIMHOrO KOHIIEHTPYBaHHS. XapaKTePUCTUKU
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copbentiB. TexHika COpOLIAHOTO KOHLEHTPYBaHHSA. 3OBHIIHbOAU(Y3iHiHA Ta
BHYTPIIIHbOAU(DY31iiHA KiHETHKa CcOpOIiiiHuX piBHOBar. OCHOBHI TUIU COPOEHTIB.
OpraniuHi 10HITH, iX KJIacu]ikaiis Ta BIACTHUBOCTI. MaTpuIlsl OpPraHiYHUX 10HITIB.
CeneKkTUBHICTh PO3JJICHHS 10HIB 3a JOMOMOIOI0 OpraHiuHuUX 10HITIB. HeoprauiuHi
10HOOOMIHHUKH. KoMriekcoyTBoprolodi copOeHTH: COpPOCHTH 3 MPUILIEIUICHUMU
rpynamMy Ha TOJIMEpPHIi OCHOBI Ta HEOPTaHIUHINA MaTpPHIIi, MOJTIMEPHI Te€TEPOJIAHIIOTOBI
copOeHTH, COpPOEHTHM 3 HEKOBAJICHTHOI MOAU(IKALIEI0 KOMIUIEKCOYTBOPIOIOUUMU
peareHTamH.

OCHOBHI TUIIM €KCTPAKI[IMHUX CUCTEM, BUKOPUCTAHHS €KCTPAKIll B aHAJITHYHIN XiMii.
Knacudikariis ekcrpakiiiiaux cuctem. Peakiiiina excrpakiiisa. @yHaaMeHTalbH1 3aKOHU
eKCTpakiiii. 3arajibHi KUIbKICHI XapaKTepUCTUKU eKcTpakiiii. PiBHOBara ekctpakiiitHoi
cuctemu, i kputepii. LIBuakicTh Ta pexxuMm ekcTpakuii. MexaHi3MH €KCTpakIii.
Cnocobu mnpoBeneHHs eKcTpakuii. XiMI3M eKCTpakiii BHYTPIIIHbOKOMIUIEKCHUX
cnosiyk. PiBHsiHHA Konbrroda-Cenaena. BB nmpupoau opraHivHOrO pO3YMHHUKA Ha
€KCTPaKIIII0 BHYTPIIIHBOKOMIUIEKCHUX CHOJIYK. EKCTpakiis KOOpAMHAIMHO HACHYEHUX
Ta HEHACHYCHUX KOMIUIEKCIB. BHOIpKOBICTh pO3AUIEHHS METaliB MPU EKCTPaKIIii
BHYTPIIIHHOKOMIUIEKCHUX CITOJTYK. OOMIHHA €KCTPAKITiS.

Xpomatorpadiudi metonu anamizy. Kriacudikamis xpomarorpadiyHuX METOJIB 3a
XIMI3MOM B3aeMoJlli 'y cucrtemi "copOeHT-copOaT' Ta 3a TEXHIKOK BUKOHAHHS
eKCrepuMeHTy. TeopeTuuHi OCHOBM JIIHIMHOI HeijeanbHoi Xpomarorpagii. OcHOBH
piauHHOI  Ta ra3oBoi xpomarorpadii. TonkomapoBa xpomartorpadis. loHooOMiHHA
xpoMarorpadis. AxacopOiiiina xpomarorpadis. EnekTpokiHeTMuHa XpomaTorpadis.
MonudikoBani cOpOEHTH Ta 1X BUKOPUCTAHHS B aHAI3I.

AHani3 mponykiii MeramypridiHoro BupoOHuITBa. OCOOIMBOCTI aHamizy o00'€KTiB
MPUPOIHOTO CEPEIOBHUIIA — BOJH, TOBITPs 1 IpyHTIB. OCOOIMBOCTI aHAMI3Y JIIKAPChKUX
3aco0iB. OcHoBu (apmaineBTHuHOrO aHamizy. (OcoOIMBOCTI aHANMI3y XapuyoBUX
npoaykTiB. OcoOnuBOCTI aHamizy OlOJOTIYHUX OO0’€KTIB: BHU3HAYEHHS OLJIKIB,
aMIHOKUCJIOT, JIMI/AIB, BYIJICBO/AIB, HYKJIETHOBUI KUCIOT. [loHATTS mpo GioceHcopu Ha
OCHOBI1 IMMOOUTI30BaHUX (DEPMEHTIB, AHTUTLII/aHTUTEHIB, HYKJIETHOBUX KUCIOT.
AHanmiTiyHa XiMisl ~ €JIEMEHTIB: Jy>)KHO-3€MeJIbHI, TepexiaHi, Baxkki metanu, P3E,
HEMETAJIH.

3. OPTAHIYHA XIMIA
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1. 3arajbHi MOJIOKEHHSI

11.  IIpeamer opraniuHoi ximii. YHiKanbHI BiacTUBOCTI KapOoHy, 110 € TPUYHMHOIO
pO3TJIsiy MOTO CIOJIYK B OKpeMii ramysi Ximii. Pi3HOMaHITHICTE KJ1aciB 1 O€3MexHE
YHCIIO OPTaHIYHUX CTIOJYK.

Jlxepena opraHiyHOi CHUPOBUHU. MeToau BUIYyYCHHS, OUMILECHHS Ta iaeHTUIKaIlii
OpraHiyHuX CHoiyk. [IpuHIWMIHM KUTPKICHOTO €IIEMEHTHOTO aHaji3y, BHU3HAYCHHS
MOJICKYJISIPHOT (POPMYJITH CTIOTYKH.

OpraHivHi pe4OBUHU 1 )KUTTA. 3HAUYECHHS OPTaHIYHUX PEYOBHH y MPAKTUYHIN MISIIBHOCTI
JIO/IMHHU.

12.  OcHOBHI NOHATTA OpraniyHoi Ximii. ['omomnoriyni psau. @opmyBaHHS Ta OCHOBHI
MOJIOKEHHS Teopli OyJ0BH OPraHiYHHUX CHOJYK. BaJeHTHICTH 1 KOOpAMHALIHE YHUCIIO.
OCHOBHI THNM CTPYKTYpHUX (parMeHTIB OpraHidHMX MOJIEKYJ: MNPOCTI ¥ KpaTHI
3B’SI3KM, KapOOHOB1 JIAHLIOTU 1 MKW, paAuKaiud Ta (yHKIIOHaNbHI Ipynu. Psam 1
KJIaCH OPTraHIYHMUX CHOJYK.

Tunu xiMiyHUX (HOPMYJ: eMIIpUYHI, CTPYKTYpHI, CKOpPOYEHi, OpyTTO-PopMyIH,
dbopmynu nmpoctopoBoi OyaoBu. CTpyKTYypHI (opMyiH sIK 3aci® BiIoOpa>keHHs Oy/10BU
opraniyaux cnoiayk. CTpykTypHa i3omepis Ta ii pizHoBuau. [IpoctopoBa izomepis.
Mounekynsipai moaeni. KoM toTepHi mporpamu Ijisi Bizyalizallii XiIMIYHUX CTPYKTYP

Homenkinatypa B opra”iufiil xiMii ik 3aci0 MO3HAaY€HHS XIMIYHHMX CIOJIYK 1 peakIliil.
Homenknatypa TpuBianbHa, 3aMiCHa, paJuKaIbHO-(DYHKIIIOHAIbHA, CHCTEMaTHYHA
(momenkiarypa IUPAC). 3nauenns Teopii Oy10BH sl PO3BUTKY OPTaHIuHOTO CUHTE3Y.
KoM rotepHi1 nporpamu ajisg moOyJJ0OBU CUCTEMATUYHUX HA3B OPTaHIYHHUX CIIOJIYK.

13. EnexkTtpoHH1 ysBIE€HHA B OpraHiuHiid Xximii. IIposiB XapakTepucTUYHOCTI Ta
aJUTUBHOCTI BJIACTUBOCTEH aToOMiB 1 3B’sI3KiB. ATOMHI opOitami. ['iOpuaHi aTomMHI U
MOJIEKYJIIpH1 opOiTani. B3aeMuuii BrumB aTomiB y MosiekyJii. Kon’rorauist (CupskeHHs)
K B3a€MOJIsS 3B’sI3KIB 1 aTOMiB. OCHOBHI MOHSTTS €JIEKTPOHHOI 1 MPOCTOPOBOI Oy0BU
MOJIEKYJl. XIMIYHUNA 3B’SI30K SIK TPOSIB €IMHOI B3a€EMOJIII aTOMIB Y MOJICKYIIL.
[lepexpuBanns opOitaneit. J[loBxkuHA Ta CHOPSMOBaHICTh 3B’s3Ky. HalOmmkeHni
MaTeMaTU4YHl METOJIU OIIIHKHA EJEKTPOHHOI OYyIOBH MOJIEKYJ: METOJ MOJEKYJISIPHUX
opoitaneit (MO JIKAO), meron BameHTHux 3B’s3kiB (B3), Teopis pe3oHaHCy TOIIO.
Monekynspui opOitami, crmocodbu ix 300pakeHHS: G- 1 T-3B’A3KM; JIOKAJTi30BaHI W
nenokanizoBani MO.

JIBi rpynu XapaKTEpUCTUK €JIEKTPOHHOT OY/TOBU: EHEPTeTHYHI Ta 3B’s3aH1 3 PO3MOIIIOM
€JIEKTPOHHOI TYCTHMHH. EHEpreTuuHi XapakTEepUCTHKW: EHepris 3B’S3Ky, MOTEHIlal
MoHI3allli, CHOPIAHEHICTh IO €JIEKTpOoHa, eHepris rpaHuyHux MO, moBHa eHepris
YTBOPEHHSI MOJIEKYJIU, OTEHIlIaJIbHA TOBEPXHS MOJEKYJIH. XapaKTepPUCTUKH, TIOB’sI3aHi
3 PO3MOIIOM €JIEKTPOHHOI I'YCTUHU: MOJSPHICTh 3B’ 53Ky, €PEKTUBHUMN 3apsii HA aTOMI,
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JUTNOJBHUM MOMEHT OKpPEMHUX 3B’SA3KIB 1 MOJIEKYJIM B IIJIOMY, CIIIHOBAa TyCTHHA.
[aaykTHBHUN 1 Me30MepHUM e€deKTH, CIOCOOM iX TMo3HaueHHs. Teopis pe30HaHCY SK
BOXKJIMBUHN eTan y (OpMyBaHHI TEOPETHYHHX YSABJICHb B OpraHiyHii ximii. EnHepris
pEe30HaHCYy.

14. bymoBa 1 peakiiiifHa 37aTHICTh OpraHIYHUX CIIOJYK. XIMi4Ha piBHOBara.
[IpoMiKHI YaCTUHKH, TEPEXITHUN CTaH (aKTHBOBAaHWN KOMIUIEKC) 1 MEXaHI3M peakKiiii.
Knacudikaris peakiiii 3a iX HacliakoMm (3aMileHHs, TPUETHAHHSA, €JIIMIHYBaHHS,
NeperpynyBaHHs), 3a TUIIOM PO3PUBY 3B 3Ky (TOMOITUYHI ¥ T€TEPOJITHYHI peakxilii),
3a TPUPOJOI0 PEAKTaHTIB (eneKkTpo(dibHI, HYKICO(iIbHI, paguKalbHi), 32 YHCIOM
MOJIEKYJ Ha CTajii, [0 BHU3HAYA€ MIBUAKICT peakuii (MOHOMOJEKYJSPHI,
OimonexyssipHi). KineTuunuii 1 TepMOAMHAMIYHUN KOHTPOJb. OpOiTaTbHUHN 1 3apsSaHUIMA
KOHTpoJb. EnextpodinbHi, HykIeo(pUIbHI Ta paguKaibHl peareHTU. [ OMOTeHHUH,
reTeporeHHui 1 Mikda3zoBuil katami3z. CTaTUYHUN 1 JUHAMIYHUA MIIXOIM Y BUBYEHHI
CJIEKTPOHHOT OYJIOBH Ta peakIliiHOi 31aTHOCTI MoJyieKysn. CTaTHYHUN MAXIA: 1HIACKCH
peakiiitHoi 37aTHOCTI, €()EKTUBHUN 3aps]l, BUIbHA BAJIEHTHICTb, €HEPTisl TPAHUYHUX
MO; monekynsipHi aiarpamu. JIuHaMi4HUN TIAX11: YypaXyBaHHsS PEaKTaHTIB (pEareHry,
cyOcTpaTy, cepelloBUIla) Ta iX B3a€EMHOIO BIUIMBY; €HEPreTUYHUN Mpodiiab peakilii;
CHEpreTUYHUil Oap’ep peakxilii, €Hepris axkTUBallii, EHepris IMepexiJIHOro CTaHy,
TETJIOBUH €EeKT peakxiiii.

15.  @i3uyHl ¥ (I3UKO-XIMIYHI METOJU JTOCTIHPKEHHS B opraHiuHii ximii. KonuBanpHa
cnekTpockomnis: npupona I crnekTpiB, rpynoBl XapaKTepUCTUUHI YaCTOTH. EjleKTpoHHA
CHEKTPOCKOMISl: TMPUPOJIa CHEKTPIB, TUIM MEPEXOJIB, MOHATTS Npo Xpomodopu i
aykcoxpomu. CHEKTpu NPOTOHHOTO MAarHiTHOIO PE30HAHCY: IXHs MPUpPOJ]ia, OCHOBHI
XapaKTePUCTUKU (XIMIYHUI 3CYB, IHTEHCUBHICTh, MYJIbTUIUIETHICTh CUTHAIB), 3B’ SI30K
13 OyZnoBOIO MOJEKyd. Mac-CeKTpOMeTpisi: OCHOBHI NPHUHIMIHN, BUAM OPraHIYHHUX
MOHIB, MOJIEKYJIIpDHUI HOH. 130TOMHUM CKJIa CIeKTpiB. [IOHATTS mpo METO1 TUIOJIBHUX
MOMEHTIB. XpomaTorpadis Ik METOJ] aHaIi3y Ta OUMIINECHHS OPTaHIYHUX CTIOJYK.

1.6.  HaiBaxxnuBimn mpxepena iHGpopMallii Ipo OpraHivyHi CIOIYKH 1 OPraHivyHl peakifi.
HoBinauk betnpmreiina, "CrnoBaph OpraHMYECKUX COCIUHEHHUH'", HOBITHUKH 3
GBUYHUX 1 XIMIYHUX BJIACTUBOCTEH OpraHIYHUX CIOJNYK, 1HTepHET. llokaxdnku
CUHTE31B 1 30IpHHUKHU TpemapaTuBHUX MeToAuK. OrismoBa JiTeparypa 3 OpTraHIuHUX
peaxiiiif 1 CIeKTPAIbHUX XapaKTEPUCTUK OPraHIvYHUX COMyK. HaykoBi xypHamu 3 Ximii.
PedeparuBni xypuamu: "PedepatuBnbiii xypuHan "Xumua"' (PXKXwum), "Chemical
Abstracts" (CHIA), "Chemisches Zentralblatt" (Himeuunna). [npopmariitai ciyx0u 1
OaHku naHux. BukopucTaHHS KOMIT'IOTEPIB AJisi 30€pEKEHHsS 1 TMOILIYKY XIMIYHOI
1H(popMarlii.

17.  OpraHiuHuid CHHTE3: MeTa, IJIAHyBaHHA 1 NUISIXM peanizauii. Merta: oaep:kaHHS
BIJIOMUX PEYOBHH 3 MPAKTUYHO KOPUCHUMH BJIACTUBOCTSIMU (OapBHUKH, JIIKH, Mapdymu,
XapyoBl A00aBKH, IHCEKTUIUAM, TepOILUI1, PENeIeHTH, aTpaKTaHTH, PIJIKI KpUCTaIH,
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MOHOMEpHU, PEAKTUBH, POZYMHHHUKU TOIIO); CHHTE3 aHAJOTIB MPUPOJHUX PEYOBUH 3
BUIIOIO €()EKTUBHICTIO JIii; BCTAHOBJICHHS B STy aHAJIOTIB 3B 3Ky XIMIYHOI OyJOBH 3
GBUYHUMHA 1 XIMIYHUMH BJIACTUBOCTSAMU Ta (hi310JIOTIYHOIO JII€10, TPOTHO30BAHUM
CHHTE3 HOBUX CTPYKTYp 3 Hamepena 3aJaHiMU BIACTHBOCTSMU; 3YCTPIYHUN CHHTE3 IS
J0Ka3y CTPYKTYp HEBIJOMHX CITOJIYK; PO3YyMIiHHS NPUYUH aHOMAJil, 10 BUHUKAIOTH
IIpH MTPOBEJICHHI 3allJTAHOBAaHUX PEaKIliid; CTBOPEHHS KIFOUOBHX, IPOOJIEMHUX CTPYKTYD;
IUTAHOMipHE 3aIlIOBHEHHS OaHKY CTPYKTYP.

Crpareris 1 JIoTika OpPraHIYHOTO CHHTE3y: CUHTE3 3a JITepaTypHUMH JAaHUMU; CUHTE3 32
aHAJIOTIEO.

[InmanyBaHHS JaHIIOra TMEPETBOPEHBb: EBPUCTHUUHUN MIAXiJ; (QOpMaNbHO-IOTIYHUIMA
T IX1T.

[IpakTryHa peanizaulis IUIAHY CHUHTE3Y, MOHATTS CHUHTOHY: CTBOPEHHS KapOOHOBOTO
CKEJIETY; BBEJCHHS (DYHKI[IOHAJIbHUX T'PYI; aKTUBI3ALllsl PEaKLIMHUX LUEHTPIB 1 3aXUCT
GyHKIIOHATBHUX TPYI; B3aEMOMNEPETBOPEHHS (YHKIM, KIacu eKBIBaJIEHTHOCTI
dbynkuionansHux rpyn 3a Tepnepom 1 Kopi; 3a0e3nedeHHs moTpiOHOI cTepeoximii
[IJTBOBOTO TPOJYKTY; KOHCTPYKTHBHI 3B’SI3KM M TpaHc@opMallisi IIIbOBOI CIIOTYKH;
JHIAHUN 1 KOHBEPIEHTHUH IUISIXU CUHTE3Y.

[TobynoBa nepeBa CUHTE3y: KOMIT IOTEPHUI CUHTES.

OnTuMizallisi 1 MpakTHUYHA peaiizailis IuiaHny cuHrtedy. CyO’eKTHBHI KpuTepii BUOOpY
CXEMH: JIOCTYIHICTh, 1HIWBIIYAJIbHICTh 1 Hajie)KHA peakiliiiHa 34aTHICTh BUXITHUX 1
MPOMIXXKHUX PEYOBHUH, HASBHICTh amaparypu, €KOHOMIUHI apTyMEHTH, BUTpPATH 4acy i
peareHTiB (KUIBKICTh CTaiil - JOBXHHA CXEMH, BUXOJU Ha CTajisX, BIATBOPIOBAHICTh
CTalii) - pakTop PU3MKY, YpaxXyBaHHS HEOC3MECYHHUX BJIACTUBOCTEH pearcHTiB (TOKCHY-
HICTb, BOTHE- 1 BHOYXOHE0E3Meu-HICTh).

OO0’€eKTUBHI KpUTEPIi: HaJEKHA PeakliiHa 3JaTHICTh BUXIAHUX 1 MPOMIXXHUX PEUYOBHH;
MO>KJIMBICTh MOOITYHHUX MPOLECIB; YpaXyBaHHA BIUIMBY HasBHUX (DYHKIIIOHAJIBHUX TPYII,
TEPMOJIMHAMIYHA MOJIUBICTh Tpolecy (MOJ0JIaHHS —EHEpPreTHYyHoro 0Oap’epa),
BUKOHAHHS MpaBmI 30epexeHHs opOiTanpHoi cumeTtpii (Bynsapaa - Xodbdmana).

OpraHiyHUN CUHTE3: HayKa 1 MUCTEIITBO.
2. ByrneBonHi

2.1. Ankanu. ['oMoJIOTIYHUIN psAJZl, HOMEHKIIATypa Ta 130Mepis ajdKaHiB, ajJKiIbHI TPYIIH.
[Tpuponni mxepena. Hadra, ra3z ta ix nepepoOka. Enexrponna i mpoctopoBa OymoBa
aJIKaH1B, TOBXKUHU 3B’SI3KiB 1 BaJIeHTHI KyTH. [loBopoTHa 130Mepisi, KoHbopMarlii Ta ixHi
BiIHOCHI eHeprii, ¢opmynn Heiomena. bap’ep obGepranns. Di3uyHi BIACTHUBOCTI
aJKaHIB 1 1X 3aJeXHICTh BiJ JOBXHHM KapOOHOBOTO JIAHIOra W CTymHeHs HOro
posranyxkeHocti.  Temmora  yTBopeHHs.  Enepris  aromizamii.  CrekTpaibHi
XapaKTepUCTUKH ankaHiB: ciektpu Y®, [IMP ta *C-SIMP.
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Metonu cuHTE3y: TiApYBaHHS HEHACHYCHHUX BYTJICBOJHIB, BIIIHOBJICHHS Pi3HUX KJIACIB
OpraHIYHHUX CIIOJYK, peakimis Bropra, naekapOOKCHIIOBaHHS 1 €JEKTPOJI3 COJIeH
KapOOHOBUX KHUCJIOT (aHomHa peakiis Konw0e), rigpoii3 mar”ii- i JiTidopraHidHHUX
CTIOMYK.

XiMI4YH1 BJIaCTUBOCTI ajkaHiB. ['OMOJITUUHMI THI PO3PHUBY 3B’s13Ky. BinbHI pagukanm,
SAKICHE TPAKTYBaHHS iXHBOI €JIEKTPOHHOI OyZ0BH; (DaKTOpH, IO BU3HAYAIOTH BIJIHOCHY
CTaOlIBHICTh BUIBHUX pajaukamiB. [lepBUHHMI, BTOPUHHHM, TPETUHHHM paguKaIH.
3aranbpHi  YABIEHHS TMPO MEXaHI3M JIAHIIOTOBHX BUIBHOPAIUKAIBHUX PEaKIii
3aMIIlEHHS B aJIKaHaX: TaJIOTeHyBaHHS, CyIb(oXIopyBaHHs, HiTpyBaHHSA. OKHUCHEHHS,
JIETiIpyBaHHA, KPEKIHT, MIpoidi3 ajkaHiB. ['eTeponiTWYHHIA TUIl PO3PUBY 3B’S3KIB B
ankanax. KapOokaTioHu, ix enekTpoHHa OyaoBa 1 ¢akTopH, 110 BU3HAYAIOTH BITHOCHY
CTaOUIbHICTh, OCHOBHI IIUIAXM MEPETBOPEHHs KapOokaTioHIiB. Peakiii ankaHiB B
HaJKUCIUX cuctemax. CrHoJiyku BKIIIOUCHHS (KjiaTpaTH). bloJIoriyHO akTHMBHI aJIKaHHU.
[Tonsitrs mpo ¢depoMonn komax. OCHOBHI HUIAXM BUKOPUCTaHHS aJIKaHIB: MOTOpPHE
NaJINBO, NaJIbHE, PO3YMHHUKHU B OPraHIYHOMY CHHTE31.

22.  Huxnoankanu. Knacudikariiss 1 HOMEHKIATypa, CTPYKTypHa i3omepis. Meroau
CHUHTE3y HAaCHMYEHUX LHMKIIB: 3 JUTAJIOTEHANKaHIB 3a peakiiero Briopma, B3aemomis
Jia30METaHy 3 aJKEHaMH, CHHTE3M Ha OCHOBI MAaJOHOBOIO €cCTepy Ta MOXIAHUX
JTUKAapOOHOBHUX KHCJIOT, JIEHOBHM CHUHTE3. [1pyBaHHS apOMaTHYHHUX BYTJIEBOJIHIB.
Posmmpennst 1 3ByxenHs uukiiB ([em’ssHoB). IlpocTtopoBa OynoBa IUKIIOANIKaHIB.
Kondopmariii nukiorekcany Ta Moro moxigHUX: Kpiciao, 4YOBEH (BaHHA), TBICT-Popma;
eKBaToOpiajdbHI M akciaJbHi 3B’A3KH, T€OMETPUYHA 130MEpPIsl MOXITHUX LMKIOTEKCAHY.
Oco06MBOCTI MPOCTOPOBOI 1 €IEKTPOHHOI OYI0BH ITUKJIONPONAHOBOTO KUIbIA. [TOHATTS
PO MPOCTOPOBY OYNOBY IHIIMX LUKJIOAJIKaHIB. BiTHOCHA CTIMKICTh LUKIIIB 32 TJAHUMHU
TEIJIOT 3TOPSIHHS 1 B3a€EMONEPETBOPEHD LUKIIIB PI3HUX PO3MIpIB, 11 aHaNi3 Ha MIJACTaBl
ySBJIEHb MPO PI3HI TUOM HAnpyr. XiMIYHI BJACTUBOCTI UMKIOOYTaHy, LIUKJIOMEHTAHY 1
nukiorekcany. Oco0auB1 BIACTUBOCTI HUKIJIONPONaHy. BUKOpUCTaHHS IUKIONPOTaHy
B MEIUIIMHI. 3arajibHi YABJICHHS MPO CEPEeAH] IUKIU 1 MaKpOIUKIU. TpaHCaHyJIsSpHI
peaxiii.

2.2.1. [Mominukmiyai HacuveHi ByriaeBoAHl. HomeHkmaTypa 1 TUNK GIIIUKIIIYHUX CUCTEM:
CIOJIYKA 3 130JIbOBAHMMH IIMKJIaMH, CIIpaHH, KOHJIEHCOBaHI W MICTKOBI CHCTEMHU.
Jlexarninu Ta iXHS IpOCTOPOBa 6yz[013a VY sBIeHHS TIPO MPUPOTHI MOHO- 1 TIOJIIUKIIYHI
CUCTEMHU TEpIEHIB 1 CTepoimiB: MeHToy, OopHeos, Kamdopa, xoyectepon. Piaxi
kpuctanu. CrateBi ropmonm. KapkacHi cronykw: TeTpaenapaH, KyOaH, aJaMaHTaH,
J0/IeKaeIpaH.

23.  Anxenu. Homenknarypa, Z,E- (uuc-,mpanc-) izomepis. Enexrponna Oymosa i
reoMeTpuyHa i3omepis ankeHiB. Di3uyHI BIACTUBOCTI 1 CHEKTPaAIbHI XapaKTePUCTUKU
ankeniB: cmektpu IIMP i BC-SIMP, posmizHaBaHHS T'€OMETPUYHUX i30MepiB 3a
cnexkrpaMu. Ciocobu yTBOpEHHS MOABIMHOTO 3B’ SI3KY, JAET1IPYBAaHHS allKaHIB, YACTKOBE
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TiApyBaHHS aJKiHIB, JEriApOrajoreHyBaHHs 1 MpaBWiIO 3aiflieBa, JerajioreHyBaHHS,
JeriapaTaliis CIUPTIB, TEPMIYHUN PO3KJIaJ] YETBEPTUHHUX aMOHIEBUX OCHOB (pEaKIlis
['opmana) ta okcuaiB amiHiB (peakiiis Koyna), mepeTBopeHHs KapOOHUIBHOI IpyNnH Ha
rpynty C=C (peakiis Bitrira).

[ToHATTS Mpo MEXaHI3MH XIMIYHUX IEPETBOPEHb aJKeHIB. ['ipyBaHHS B MPHUCYTHOCTI
karamizatopiB  (Cabarbe, Canjgepan), TromoreHHe riApyBaHHs. Ilpuennanus
eekTpo(iIbHUX peareHTiB 10 3B’ 513Ky C=C: KHCIIOT, raJJOT€HOBO/IHIB, BOJIM, FaJIOTEHIB.
[TpaBmiio MapkoBHHKOBa Ta Horo iHTeprpeTaiis. O0epHEHHS OpieHTAIlll MPHETHAHHS
opomoBoaHio (3a Kapamem) sk HacmioOK 3MIHM MeXaHI3My peakiii (MepoKCUIHUMN
edpekr). IlpuenHanHs ranoreHiB: YTBOPEHHsS rajoreHieBux HoHiB. Crepeoximis
enekTpodibHOTO TIpHeaHanHs. PanukanpHi peakilii ankeHiB. KoopauHallis aakeHiB 3
NEPEeXiTHUMH MeTallaMu. YSBIEHHS MPO MPUPOIY 3B S3Ky ankeH — MeTan. OCHOBHI
CTaii peakuii KaTaIITHYHOTO TiApyBaHHA. [IposiB BIIHOCHOT CTA01IBHOCTI CTPYKTYPHHX
1 reoMeTpuyHuUX 13oMmepiB  ankeHiB. Oxcocunte3. [lpuenHanHss  KapOeHIB.
['inpoGopyBanHs (peakiiisi bpayHa) 1 HOoro BUKOPUCTAHHS JIsl OJIEpP>KaHHS MPOAYKTIB
rigpyBanHs 1 rigpatanii 38’ s3ky C=C. OkuCHI MepeTBOPEHHS AJIKEHIB: €MOKCUTyBaHHS
(peakmii IlpunexaeBa 1 Illaprnecca), yuc- 1 mpanc-TIAPOKCUIIIOBAHHS (peakiis
Barunepa), posmemienas 3B’s3ky C=C, o3onomi3. [lomiMmepusaliis: KaTioHHA,
BUIBHOpAJIMKaIbHA 1 KoopauHaliiHa. Temomepuzaris. Peakiiii ankeHiB 3a aniIbHUM
MOJIOKEHHSIM: TAJIOT€HYBAaHHS, OKUCHEHHS, OKUCHUIM aMOHOJI3. AJIJIbHA TT-€JeKTPOHHA
CUCTEMA, T,7T-KOH Iorails, SKICHUA onuc y TepMiHax Teopli MO 1 xapakTep po3noairy
€JIEKTPOHHOI T'YCTUHU B aJlIbHOMY KaTi10HI, paJMKaii Ta aH1OHI.

24. Anxanienn. Homenkiarypa, kimacudikaiis Ta i3omepis. EnekTtponHa Oypaosa:
KOH FoTallisl KpaTHUX 3B’s3KIiB (7,7T-KOH foraifisi), ysiBJICHHS MPO JieioKani3oBani 1-MO
KOH toroBaHux AieHiB. HaiiBaxxnupimii 1,3-11€Hu 1 ciocoOu iX oJiepKaHHA 3a PeaKIlisIMU
JeT1IpyBaHHsA, AETIAPOXJOpYBaHHs, Aerigparamii. XiMI4HI BJIAcTUBOCTI 1,3-I1€HIB:
KAaTAJIITUYHE TIAPYBaHHA, €NEKTpOQIIbHE MPUEAHAHHS TaJOreHIB 1 TaJIOT€HOBOJHIB;
OpI€EHTAllld B IIMX PEAKLIAX 332 YMOB KIHETUYHOTO ¥ TEPMOJMHAMIYHOTO KOHTPOJIIO.
HienoBuii cunres. Ilonsatrs npo mpaBuna Byneopaa — Xoddmana; ysBiIEHHS Mpo
JI03BOJIEH] 1 3a00pOHEH] 32 CUMETPIEI0 PEaKIll HUKIONPUETHAHHS 3 MO3UIIN PO3TISAY
rpannyHux MO pearenTiB. [lomimepu3sartiis Ta ukiaoogiromepusauis 1,3-1i€HiB.

PizHoBHam iHIMHOI TomiMepu3arii Ta 11 TexHIiuHe 3HadeHHS. llpupomHuii i
cuHTeTHyHnil Kayuyk. ['yramepua. Cunrte3 1,3-OyTajieHy 3 €TWJIOBOTO CHUPTY
(JIebenes), 13ompeny 3 auerony 1 anetwieHy (®aBopchkuil). Bynkanizamis kaydyky.
[ToHSTTS TIPO 130TIPEHOTAN.

[Tomienu. Kapotunoinu. [omianerunen. Kymynenu: enexkTpoHHa 1 TpoCTOpoBa Oy10Ba.
Crepeoximisi KyMyJeHiB.
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25. Ankind. Homenknatypa Ta 13oMepis ankiHiB. Onuc TOTpiHOTO 3B’S3KY
BUXOJSIYM 3 YABJICHb IIpo SP-TiOpuauzaiiro. @Di3MyHI BIACTUBOCTI W OCHOBHI
CHEKTpalbHI XapaKTepUCTUKU ajkiHiB. CrnocoOu YTBOpPEHHS MOTPIMHOTO 3B’SA3KY.
KapOiauii 1 mipoJiTUYHUM METOIM OJIep KaHHS alleTHIICHY.

XiMIYH1 BJIACTHMBOCTI aJKIHIB: KaTaITHUYHE TiIpyBaHHS, BIJHOBJICHHS HATpiEM Y
piIIKOMY aMoOHIaKy, peakiliss KydepoBa, NMpueIHaHHS CHHUPTIB, KapOOHOBUX KHCIOT,
raJIoreHOBO/HIB, I11aHOBOJIHIO; peakilli daBopchbkoro 1 Pernme Ha OCHOBI arleTHIICHY.
OxcocHuHTE3 3 BHUKOpUCTaHHSAM anikiHiB. HykieodinbHe mpuegHaHHsS 10 MOTPIAHOTO
3B’s13Ky. llepeTBOpeHHs ameTWiieHy Ha BIiHUIAIETHIICH, MPOMKCIIOBE 3HAYCHHS IIi€i
peakuii. [{ukmnooniromepusaniisi ankiiB; ajakiHU K AieHOQ1H. OKUCHI MEPETBOPEHHS
ankiHiB. KHCIIOTHI BIacTHBOCTI TepMiHAJIBHUX alleTUJICHIB, AaIlETHICHIAM METaiB,
peakTuBH Mormua. 3acTocyBaHHS aIKiHIiB i AUETWIEHIiB METAiB B OpraHigHOMY
cuntesl. KapOiH.

26. ApomaTuyHi ByrjeBoAHi (apeHu). beH3eH 1 HOro roMoJIOTH: TOJYyEeH, KCUJICHH,
KyMEH; HOMEHKJaTypa, 13omepis. CydyacHa cHMBOJiKa O€H3€HY Ta MOro MOXITHUX.
®opmynu Kekyne, Apmcrponra, JlanenOypra, J{proapa. @13u4Hi BIACTUBOCTI i OCHOBHI
CHEKTpaJIbHI XapaKTepPUCTHKU OeH3eHy Ta ioro romonoris. Crextpu IIMP ta BC-
SAMP, edexT KUIbLIEBUX T-€IEKTPOHHUX CTpyMiB. JlumonpHi MomeHTH. Jlkepena
apOMaTUYHUX BYTJIEBOJIHIB: KaM’ SHOBYTUIbHA CMOJIa, MPOIYKTH IEPepoOKH HADTH.

EnextpoHHa OynoBa OEH3€HOBOTO KUIbIA 1 XIMIYHI BJIACTHBOCTI O€H3EHY: BiJIHOCHA
CTIMKICTh O OKUCHEHHS, CXWJIBHICTh JI0 PEaKUii 3aMIIEHHS, TEPMOXiMis T1ApYyBaHHS 1
3rOpsiHHSL O€H3€HYy, Oro YTBOPEHHS B peaKilii JUCIPOINOPLIIOHYBAHHS IIUKJIOTEKCEHY 1
nukiorekcaaieny ("HeoOopoTHUM Katasniz" 3eiHCHKOr0), 130MepHu3allis AbapiBCbKOTO
oenzeny. [loHsATTS mpo apomaTuyHiCcTh, mpaBuio Xrokess. HeOeH30igHI apoMaTuuHi
CUCTEMU: LMKJIOMPOINEHUIIN- 1 TPOMIiH-KaTIOHW; UHUKJIONEHTAIE€HITIH-aHIOH, a3yJIeH,
anyneHu. ['igpyBaHHs O€H3€HY, BIJHOBJICHHS HATPIEM Yy PIAKOMY aMOHIaKy J0
nurinpooen3eny (bepu). Peakimii apomMaTH4HOTO eNEKTPO(UIBLHOTO 3aMiIICHHS:
cynb(yBaHHS, HITPYBaHHS, TaJIOTCHYBAaHHS, aJKITIOBaHHS, aluiIoBaHs. Peakiis
Opinenss — Kpadrca. 3HadeHHS [HMX peakiidi s MepepoOKH apoOMaTHIHHUX
BYIJICBOJHIB, VSBIEHHA TMpPO IXHIM MeXaHi3M Ta MWOro eKCIepuMEHTAIbHE
oOrpyHTtyBaHHs. CHUHTETUYHE BHUKOPHCTAHHS  €JIEKTPO(DUILHOTO  apOMAaTHYHOTO
3aMilleHHs. BB 3aMicHUKIB y O€H3€HOBOMY KiIbIIl Ha 130MEpHUHN CKJIaJ MPOAYKTIB i
mBUAKICTh peakiii. [IpaBuna opienTartii Ta iX TeopetnuHe oOrpyHTyBaHHs. Peaxirii
PaAUKaIbHOTO 3aMINIEHHS 1 NpPHEIHAHHSA, T-KOMIUIEKCOYTBOPEHHSI apeHiB 3 Iepe-
X1IHUMHU METaJIaMH.

26.1.  Jludenin- 1 TpudeHiaMeraH, ix ojep)KaHHS 1 BIACTUBOCTI. KuCIOTHI
BJIACTUBOCTI ByTJeBOAHIB, mikaina C-H kucimoTHOCTi, KapOaHIOHHM, iX e€JIEKTPOHHA
OynoBa 1 ¢akTopH, 110 BU3HAYAIOTh BIAHOCHY CTaOUIbHICTh. [{u- 1 TpudeHiameraHoBi
O0apBHukHU. CTUIILOCH, TOJIaH.
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26.2.  Judenin, cnocodu Horo oaepxaHHs, OyA0Ba. YSBICHHS MPO BILIUB 3aMICHHUKIB
Ha JIETKICTh B3a€EMHOT'O OOEpPTaHHS 1 CTYMHiHb KOIUIAHAPHOCTI OEH3EHOBUX KIJICIIb.
3alIeKHICTh KOH'IOTallli  T-€JIEKTPOHHUX CHCTEM BiJ CTYNEHs KOIUIAHAPHOCTI
OCH3CHOBHUX siiep Ta 1i TPOSB B CIEKTPOHHUX CIEKTpaxX MOXiTHUX AUQEHLTY.
ApoMaTtuuHiCTh JUdEHTy, peakiii eJIeKTpopIILHOIO 3aMIIllCHHS, OpIEHTAIls B IHUX
peaKIlisix 1 BIUIMB Ha Hel 3aMICHHUKIB. ATpOIioi3oMepist B psay AudeHiy.

26.3. Hadranen. [[xepena nHadTaleHy Ta IHIIUX OaraTosIGPHUX BYIJICBOJHIB.
Homenknmatypa Ta i3oMepis NOXigHUX Ha(TaJleHy, HOTro €JIeKTpoHHa OymoBa 1
apoOMaTHYHICTh. XIMIUHI BJIACTUBOCTI Ha(TaleHy: KaTaliTUYHE TiAPyBaHHI 1
BITHOBJICHHS HAaTpIEM Y PIIKOMY aMOHIaKy, OKHMCHEHHS 1 BIUIMB 3aMICHHKIB Ha
HANPSMOK L€l peakiii. Peaxirii exexTpodiabHOro 3amimmeHHs; (aKTopH, 10 BITUBAIOThH
Ha OpIEHTALO B [IUX peakuisx. TeTpaliH, AeKaiH.

26.4. AnrtpaueH. Homenkimatypa Ta 13oMepia mnoxigHux. EnektponHa OyaoBa 1
apoMatuyHicTh. CUHTE3 aHTpalleHy 3 CIOJIYK OCH3€HOBOTO psAly. Peakiiii riapyBaHHS,
OKHUCHEHHS, €JIeKTPO(QIUILHOTO TMpUEIHAHHSA 1 3aminieHHs, ©OOTOOKUCHEHHS 1
dboTomuMepu3ailisi, AHTpalleH y JIIEHOBOMY CUHTE31. TpUITHIIEH,

265 @eHanTpeH. [3omepis 1 HoMmeHknarypa mnoxigHux. EnexktponHa OyaoBa i1
apoMatuyHicTh. Cunre3 Ilmoppa. Peaxiii rigpyBaHHs, OKMCHEHHS, €JIEKTPOMLILHOTO
npueaHaHHS 1 3aMinieHHs. [ToHSATTS mpo TpUPOAHI CHOMYKU 3 siApOM (EHAHTPEHY.
[TomiGeH3eHu: mipeH, NepuieH, KOPOHEH, TelileHn. beHsmnipeH: NOHITTS Mpo KaHIEpo-
reHHl cnofyku. OnTuyHa aKTUBHICTH refiueHiB. [loHaTrs npo ¢ynepenu, HAaHOTPYOKU
Ta 1HLI1 HAHOCTPYKTYPH.

3. l'omodyHKITIOHATBHI CITOTYKH

31.  EnemeHTH crepeoxiMii 1 ONTHYHA 130MEpis OpPraHIYHUX CHOJIYK. XipaJbHICTb
Monekyn. Acumerpuunuii atom KapGony. D,L- 1 R,S-mHomenknatypu. Ilpoexmiiini
dopmynu. Enantiomepu 1 panematu. Kondirypamiiini psau. Crnoiaykd 3 JBOMa
acuMeTpuuHUMH atromamu KapOony, niactepeomepu, epumpo- 1 mpeo-popMH, Me30-
dopmu. CrepeoxiMis IMKIIYHUX cnodyk. KinbkicTe ctepeoizomepiB. Crocodu
po3aineHHs (posmieruieHHs) panemariB (podoru Ilactepa). Meroau AOCHiIKSHHS
xipanbHuXx cronyk. OOepHeHHsT KoH]iryparii 1 paremizaiis. 3B’S30K MEXaHI3MY
peakiiii Ta cTepeoxiMmii MPOAYKTIB Ha MPUKIAAlI PEaKIlii MpUETHAHHS 1O TOJBIMHOTO
3B’s13Ky. [lOHSATTS MpPO aCUMETPUYHHMIA CHHTE3. YSBIEHHSA MPO ONTUYHY 130Mepito
CTIOJIyK 0e3 acuMeTpuaHux aTomiB KapOony.

3.2. Tamorenomoximni  amidpaTMYHUX 1 AMMOUKIIYHUX  BYTJeBOAHIB. Di3nyHi
BJIACTUBOCTI.

3.3.  MoHoranoreHonoxijaHi anipaTuyHuX BYTJIEBOAHIB, IX HOMEHKJIATypa Ta 130Mepisl.
bynosa monekyn. Crnocobu yrtBopenHs 3B’s3ky C-Hal: 3amimenns atoma I'imporeny,
peakiii NpUuegHAHHS OO0 KpPAaTHOTO 3B’A3KY, 3aMILIEHHS TiAPOKCUrpynu. BinMinH1
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0COOJIMBOCTI CHHTE3y 1 BIacTHUBOCTEH Quryopankanis, [lonspHicTs 38’ s3ky C-Hal Ta 1i
3QJICKHICTh BiJI IPUPOJM aToMa rajoreHy. XiMiuHI BIAaCTUBOCTI MOHOTaJOTCHAJIKAHIB:
HYKJIeo(UIbHE 3aMIIICHHS aTOMIB TaJOreHIB 1 JCTiIporaJloreHyBaHHsS. Y SIBJICHHS PO
mexanizmMu Sn1 El, Sn2, E2 sk nipo "ineanizoBaHi" MeXaHi3MH peakiliii HyKJI1eo(piIbHOTO
3aMIIEHHs 1 €JIMIHYyBaHHs; OOIPYHTYBaHHS BHECKIB KOXKHOTO 3 HHUX 3a JaHUMH
KIHETHUKH Ta CTEPEOXIMIi.

[TomirasoreHoONnoXiHI HAUTIPOCTIIIMX BYTJEeBOIHIB. CIocOOM OfepKaHHS: XJIOPYyBaHHS
MeTaHny, TamodopmHa peakiis. KomOiHamis peakiii rajoreHyBaHHS aJIKaHIB,
IpUETHAHHS TaJOTEHIB O HEHACUYCHHX CIOJIYK 1 JIET1IpOraIoreHyBaHHS SIK 3arajibHUN
MiIX1A 10 CHHTE3y TMOJIrajoreHajdKaHiB Ha TPUKIANl MOXigHWX eraHy. OpepkaHHS
TeMIHAJIBHUX  JIUTAJIOTCHOMOXIAHUX 3 KapOOHUIBHMX CHOJNYyK 1 MpHEIHAHHSA
JTUTaJIoKapOeH1B A0 MOJBIMHOrO 3B’s3Ky. Onep:kaHHs MOMi(pIyOpONOXiTHUX METaHy 1
eTany, ppeoHu. [ excaxIopouKIOreKcaH.

Cronyku 3 MIABUIICHOI PYXJIMBICTIO aroMa rajoreHy. AJi- 1 OCH3WJITaloTeHid,
CrocoOM X OJIep>KaHHs Ta OCOOJIMBOCTI XIMIYHUX BIACTHUBOCTEH. XIIOPOMETUITIOBAHHS
apoMatuyHuX cnonyk (peakiuis bmana). u- 1 tpudeninxiaopomeran. CtabiiabHI BUIbHI
paaukany 1 kapOokaTioHU. beH3anbXIopu 1 OEH30TPUXIOPHUI: OJICPKAHHS 3 TOJIYEHY,
ripois3.

Cronyku 31 3HIDKEHOIO PYXJIMBICTIO aToMa TrajoreHy. XJIOpOBIHUI 1 XJIOPOIPEH.
Crocobu X ojepxaHHs, XIMIUHI BJACTHUBOCTI 1 3actocyBaHHsA. l[lomixiopoBani i
noutiQuryopoBaHi MOXi/iHI €TeHy, MoJiMepH Ha iX ocHOBI. TeduoHn.

3.4. ApomaTuyHi ranoreHonoxiaHi. Cnocodu onep:kaHHs. ['anoreHyBaHHS apOMaTHYHHUX
BYTIJICBOJIHIB, CHHTE3 i3 cojicii mia3oHito. Peakiii, mo crocyrotbes 3B’s3ky C-Hal.
Oco0muBocCTI mepediry peakuiii HykJI€o(UIbHOIO 3aMIllEHHS B apOMaTUYHOMY SIpI,
ySIBJIEHHS PO IXHIM MeXaHi3M, KaTaji3, BIUIUB 3aMiCHUKIB. HykieodiapHe 3amMilieHHs 3
NPOMDKHUM yTBOPEHHSIM aHioH-paaukaniB (Sgnl). B3aemoniss apunranoreniniB 3
MeTajaMu: OJIep>KaHHS METAJIOPTraHIYHUX CIIONYK, CHHTE3 aJIKITapOMaTUYHUX CIIONIYK 1
miapwiiB. JlerigpoOeH3eH 1 MexaH13M KiHe3aMIIeHHS.

Peakiii enekTpodinpHOTO 3aMIIIEHHS B Py apOMaTUYHUX TaJOre€HOMOX1THUX.
[ToHsATTS PO THAYKIIAHUN 1 Me30MepHUIN e()EeKTH 3aMICHUKIB B apOMaTUYHOMY PSIY.
Edextn atomiB ramoreHiB sk 3amicHUKIB. [lomixjmopomnoximHi O€H3eHY: OJepKaHHS
XJIOPYBaHHSIM OCH3EHY, B3aEMOJIECI0 3 HYKJICO(MUIbHUMHA pPeareHTaMu, OCHOBHI HUISIXH
3actocyBanHs. [lomixiaoponoxiaai AudeHiny 1 HadTaneHy, iX TeXHIYHEe 3HAYCHHS.

35. T'impokcumoxigHi ByriaeBojHiB. OpgHoaTomMHI Hacu4ueHi cnuptd. Homenkmnatypa,
130Mepis, knacudikaiis. Crnocodr yTBOPEHHS CHUPTOBOI TJIPOKCUTPYIH: MPUETHAHHS
Bou 710 3B’s13ky C=C, rigpomi3 3B’s3ky C-Hal, BinHOBJICHHS KapOOHIJILHOT Ta €CTEPOBOT
Ipyl, CHUHTE3W 3 BUKOPHCTAHHSIM METAJIOOpraHiyHuX crnoiyk. [IpomucnoBi cnocoOu
OJIep>)KaHHS HAWUMpPOCTIIKX alipaTUYHUX CHOHUPTIB, LHUKJIOrekcaHony. EnexkrpoHHa
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npupona 1 nonsipHicts 3B’s3kiB C-O Ta O-H, BoaHeBwil 3B’s130K Ta HOro mposiB y
CHEKTPAIbHUX XapaKTEPUCTUKAX 1 (PI3MUHUX BIACTUBOCTSX CITUPTIB.

XiMIYHI ~ BJIAQCTUBOCTI  CHHUPTIB:  KHUCJIOTHO-OCHOBHI  BJIACTHUBOCTI,  3aMIICHHS
TIAPOKCUTPYIIA TP Al CipyaHOi KHCJOTH, TaJOT€HOBOIHIB 1 TaJOreHaHT1IPHU/IIB
MIHEpAJIBHUX KHUCJIOT, JETijapaTallis, pO3rjsa] IMX peakilii 3 MO3WIIM 3arajibHUX
ySBJICHb MPO MEXaH13M HYKJICO(IILHOIO 3aMIIIEHHs 1 BIAMICIUICHHS B ami)aTUYHOMY

pAany.

CuHTe3, BJIACTHBOCTI, CHHTETUYHE BHKOPHCTAHHS AQJIKUIOBUX €CTEpIB MiHEpaTbHUX
KUCTOT. JuMeTniacynbdaT sk METHIIIOBAIbHUN PEearcHT.

[IpuennanHs cnoupTiB 70 OJediHIB, alEeTUICHOBUX CIOJIYK, YTBOPEHHS €TEpiB,
B3a€EMOJISI 3 KApOOHUIBHMMH CIIOJIyKaMH, KapOOHOBHMMH KHUCJIOTaMHU Ta iXHIMHU
noximiHuMHu. OKHUCHEHHsSI 1 JEriapyBaHHS cHUpTIB; peakuis Onnenayepa. OCHOBHI
IUIXY 3aCTOCYBaHHS CIIUPTIB.

bararoatomni cnuptu. [mikom, cmocoOu iX onepxKaHHS, XIMIYHI BIACTHUBOCTI:
OKHCHEHHS IUTIOMOYM TETpaaleTaTtoM Ta HOJHOK0 KHUCJIOTOI0 (peakiis Manamnpazaa),
B3a€EMOJIII 3 OOpHOIO KHUCJIOTOIO, TIEPETBOPEHHS Ha O-OKCHAM, JIeTiAparaiis,
MIHAKOJIIHOBE TMeperpynyBaHHs. Erunenrmikonb, #oro BrnactuBocTi. [i- Ta
MOJTIETWJICHTITIKOI. ['TIepuH: METO/IU CUHTE3Y, 3aCHOBaHI Ha BUKOPUCTAHHI MPOTEHY;
YTBOPEHHS €TEpiB Ta e€cTepiB, KOMIUIEKCIB 3 COJIIMH METaiB, JerijpaTarris.
3acTocyBaHHs TillepuHy Ta Moro moxigHux. Ilentaeputpur. Kcumit, copOiT. A30THI
ecTepu 0araToaTOMHUX CIHUPTIB.

Hacuueni ta apomarnuni cnuptu. [IpaBuno EnbrekoBa — Epnenmeiiepa. AninoBuid
cnupt. MeTonu cuHTE3y, XIMIYHI BJIACTUBOCTI M iXHI OCOOJMBOCTI, IOB’s3aHl 3
QIUIBHUM TOJIOXKEHHSAM Tiapokcurpynu. lIponapriioBuii cnupt. beH3unoBuil cnupr,
M- Ta TPUPEHITKapOIHOIM, METOIM CUHTE3Y M XIMIYHI BIACTUBOCTI. BiH1I0BUI ciupT
Ta Koro noxijaHi. BiHinanerar 1 mojgiMepu Ha HOro OCHOBI.

3.6. I'impokcunoxigHi apoMaTiyHUX ByrieBoaHiB. Homenknarypa. ®denonu 1 HadTONIM.
Crocobu BBENEHHs TIAPOKCUTPYIHU B apoOMaTU4HE SApPO: JIy)KHE IJIABJICHHS COJie
CyIb()OKHUCIOT, TIAPOII3 TajJoreHONOXITHUX, 3aMiHAa aMIHOTPYIU Ha TIAPOKCHUTPYITY
gyepes3 ol Iia30Hi0, KyMEHOBH crioci0 onepxanus ¢enony (Ceprees, Y npuc).

Ximiuai BIacTUBOCTI. [IpUYMHU MiJBHINEHOT KHUCIOTHOCTI (PEHOJIIB TOPIBHSIHO 3
am@paTHYHIMHU CIUPTAMH, BIUIMB 3aMICHUKIB. Y TBOPECHHS ()€HOJIATIB, €TEPIB 1 €CTEPIB
denomiB. 3aMilleHHs T1IAPOKCUTPYIIH HA aMiHOTPYHY y B-HadTomi (peakiis byxepepa).
Peakuii enexktpodinbHoro 3amimenHs ¢enomiB. [leperpynmyBanns (Ppuca) ecrepis
dbeHomiB sk croci0 amwiroBaHHs no kKuibiio. KonaeHcariist GeHosiB 3 hopMaibaeriaom,
benondopmanpaeriiai cMoiu. Peakilii enekTpodiabHOro 3aMilEHHs, XapaKTepHl AJis
(deHoumiB 1 (HEHONATIB K APOMATUYHUX CIOIYK 3 IM1JIBUILIEHOI0 PEaKUIHHO0 3/IaTHICTIO:
KapOOKCHIIIOBAHHSI, HITPO3yBaHHS, a30CMOIYYEHHs, BBEEHHS allMJIbHOI TpyNH (peaxiii
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['arrepmana, ['ema, Paiimepa — Timana, Binbcmaiiepa — Taaka — ApHoIbIa).
[ppyBanus 1 okucHeHHs (enoniB. CtabuibHI (eHOKCUIbHI panukain. DeHoabH1
cTabunizaTopy MoMiMepHUX MarepiaiaiB. OCHOBHI HUISXM 3aCTOCYBaHHS 3aMIiIIEHUX
dbeHomiB.

bararoaromui ¢enonu. I[lipokaTexos 1 TIAPOXIHOH: CIIOCOOM OJiep>KaHHS, BITHOBHI
BJIACTUBOCTI, YTBOPEHHSI MOHO- 1 JII€TepiB, MUKIIYHI €TepHu MipoKaTexoiy. ['1IpoXiHOH
Ta 1HII QeHoNM SK MPOSBHUKU (oTorpadiyHUX MarepialiB. YSBJICHHS MPO MPUPOIHI
CTIOJTYKH TTOX1THI TipokaTexoiy. Pe3oprinHon: omepikanHs, peakilii, XxapakTepHi s de-
HOJIIB, BITHOBJICHHS JIO JTUT1IPOPE3OPLIUHOIY. (DJIOpOFJIIOLII/IH‘ OJIEPIKAHHSI, YTBOPEHHS
€TepiB, ATKUTIOBAHHS METHIHOIUIOM B JTY)KHOMY CEPEAOBHII, BUSBICHHS ITiIBUIICHOT
CXUJBHOCTI /10 TayTOMEpPHOTO  TEpeTBOpEeHHsA  (peakuii 3  aMOHIakoM 1
rigpokcuyiaMiHoM). [ToHATTS npo 1b0g0TBOPHI peyoBuHH. [liporamnoi.

3.7. Erepu (mpocTi edipu): Homenknatypa, knacudikaris. [iankisioBi eTepu: cnocodu
onepkaHHs (peakiisi BigbsiMcoHa), B3aeMoiisi 3 MPOTOHHUMH KHUCJIOTaMHU, KUCIOTaAMHU
JIproica, po3IIEIJICHHS, OKUCHEHHS. YTBOPEHHS TIIPONEPOKCUIIB, iX BHUSIBICHHS 1
BunaneHus. [uxmiuni mpocti erepu. Terparigpodypan. 1,4-Iliokcan. KpayHn-etepu.
KomrekcoyTBopeHHs 3 HOHaMH MeTalliB. 3aCTOCYBaHHS B M1k(pa30BOMY KaTaisi.

38. Okcupanu (0-OKCHUIHU, EMOKCUIM): OJICpKaHHS, 130MepHu3allis, B3aEMOMIS 3
raJIOTEHOBOJHSIMU, BOJOI0, CIHMPTAMH, ETUJICHIJTIKOJIEM, AaMOHIaKOM 1 amiHaMH,
MarHifopraHiyHUMU crojiykamu. ETUIICHOKCH, eMXIIOPT1pHH.

3.9. Kap6oninbHi cnionyku. bynoBa kap6oniunbHOi rpynu. HomenknaTtypa, kinacudikaiis
KapOOHUIbHUX  cnonyK. CrhekTpalbHl — XapakTepucTuku. CrocoOu  yTBOpPEHHS
KapOOHUIBHOI IPYNH: OKUCHEHHS aJIKaHIB 1 aJKUIApOMAaTUYHUX BYTJIEBOJIHIB, O30HOI3 1
KaTaJITUYHE OKUCHEHHS 0Jie(piHIB, OKCOCUHTE3, TijipaTallis ajikiHiB (peakiist Kydyepona),
TiIPOJi3 TEMIHAIBHUX JWTAJIOTCHONOXIAHUX 1 BIHUJIOBUX €TEpiB, OKUCHEHHS 1
JeTiIpyBaHHS CHUPTIB, OKUCHE pO3LICIUVIEHHS T[JIKOIIB, /i YpOTPOIHY Ha
ankinranoreninu (peaxitis Commiie). CUHTE3 abAETi B 1 KETOHIB 3 KAPOOHOBUX KUCIIOT
Ta IXHIX MOXIJIHHWX: BIJIHOBJICHHS XJOpaHTiApuaiB (peakiis Po3zenmynna — 3aifriena),
BIIHOBJICHHSI HITPWJIIB, peakiii KapOOHOBHUX KHCIIOT Ta IXHIX MOXIJTHUX 3 MeTa-
JIOOPTaHIYHUMH CIIOJIYKaMHM, TIpOJIi3 coyied KapOOHOBHX KHCJIOT 1 MOr0o KaTaliTH4HI
BapianTu. OjepkaHHsS  apoOMaTUYHUX  KapOOHITBHUX  CHOJNYK  aAIlMJIIOBAaHHSIM
apoMatuyHuX ByriaeBoAHIB (peakiiis Opinenst — Kpadrca). Enekrponna 6ynosa rpynu
C=0, posmofin eneKTpOHHOI TYCTHHH Ta HOTO 3B’S30K 3 PEAKI[IHHOI 3/IaTHICTIO
KapOOHUIbHOI TpynHu. OCHOBHI CHEKTpaJibHI XapaKTEPUCTUKU 1 (DI3UYHI BIACTUBOCTI.
XimiuHi BiacTUBOCTI. [lOpIBHSIHHS peakuiiHOi 34aTHOCTI 1 NUIAXIB MEPEeTBOPEHb
aJbJIETIIB 1 KeTOHIB. Peakiii 3 rerepoaTOMHUMH HYKJIeo(]iiaMu: TiipaTalisi, B3a€MOI1s
31 cnupraMu (HamiBaleTani, amneTali W Keraji), meHtaxjopugoMm Qocdopy, HaTpii
riiporeHcynbpitoM. B3aeMopiss 3 HITPOr€HOBMICHHUMH HYKJIeO(iIaMu: YTBOPEHHS
OKCHUMIB, TiJpa30HIB, a3WHIB, 3aMIIIEHUX TiAPa30HIB 1 ceMikapOa30HIB, B3aEMOMIS 3
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BTOPMHHUMHU aMiHaMU 1 yTBOpPEHHS €HaMiHIB, B3a€MOJis 3 MEPBUHHUMHU aMiHAMU 1
yTBopeHHs ocHOB Illudda, B3aemosis 3 amoHiakoMm (ypoTpoIiH), peakiis MaHHixa.
Bzaemonis 3 C-Hykieodinamu:  yTBOPEHHS  IIAHTIIPUHIB,  MPUETHAHHS
MarHifopraHiyHux crnojyk. Kero-eHonbpHa TayToMmepis 1 MOB’s3aHi 3 HEIO BJIACTHBOCTI
KapOOHIJILHUX CHOJIYK: TaJIOTeHYBaHHS 1 rajodopMHe pPO3IIEIJICHHS, HITPO3yBaHHS,
aNIKUTIOBaHHS. AJIBIOJIbHO-KPOTOHOBA KOHJEHCAIIIS Ta il MEXaHi3M MPH KUCIOTHOMY i
ocHOBHOMY Kartaii3i. KoHjeHcalis aipaeriiiB 1 KETOHIB 31 CIIOJyKaMH 1HIIHUX THIIIB, 110
MICTSITh aKTHUBHY METWJICHOBY Tpyny (peakuis Kuesenarens), Llukiooniromepusaris i
MOJTIMEepHU3AIlisl aTbACTIIB (TPHUOKCaH, MapaibAeri, mapagopm).

OKHCHO-BITHOBHI PeaKIlii anpaeriaiB 1 keToHIB. OKMCHEHHS albJETi/IIB 0 KapOOHOBHUX
KHUCJIOT, OKHCHEHHSI KE€TOHIB 0€3 pO3pHBY 1 3 PO3PUBOM KapOOH-KapOOHOBHX 3B’SI3KIB
(npaBwiio Ilonoma). KartamiTuuHe rifpyBaHHS KapOOHUIBHUX CHOJYK, BIJHOBJIEHHS
KOMILJIEKCHUMHM T1IpUJaMu METajiB, CIUPTAMHU B MPUCYTHOCTI AJKOTOJSTIB aTIOMIHIIO
(piBHOBara Meepgeitna — [lonnnopda — Bepnes, peakiiis Tuiienka), aMmanbraMoBaHUM
IIMHKOM 1 COJISTHOIO KUCTOTOI0 (peakiiis KinemeHceHa), BIIHOBIIEHHS KETOHIB MeTajlaMu
3 YTBOPEHHSAM METAJKETUJIIB 1 MHAKOHIB. B3aeMoiist ayiblierifiB, 110 HE €HOJI3YIOThCS,
3 nyramu (peakiis Kanninmapo), 6eH3oiHoBa KoHJieHcallis. Peakinii enekTpoduibHOTO
3aMIIIEHHS B apOMAaTHYHUX ajbierigax 1 KeToHaX. ArnerodeHoH, OeH30(eHOH.
HitporenoBMicHI MOXiJAHI KapOOHIIBHUX CHOJYK. 3arajbHl YSBICHHS MPO CXOXKICTh
CJICKTPOHHO1 OYJIOBHU 1 XIMIYHUX BJIACTUBOCTEW KapOOHUIHHOI Ta a30METUHOBOI I'PYIIH.
BinHOBNEHHS OKCUMIB, T1pa3oHIB, IIM(POBUX OCHOB, BIJHOBHE AaMIHYBaHHS
KapOOHUIBHUX  cHodyK. OKCHMH: TeOMETpHYHa 130Mepis, MEepPEeTBOPEHHS, WIO0
KaTaI3YyIOThCSl KUCJIOTaMHU, neperpynyBaHHsa (bekmaHa) OKCUMY UHMKIIOI€KCAaHOHY 1
Horo mpomucioBe 3HauyeHHs. Po3kiaj TiApa3oHiB, IO KaTaJi3yeThCS OCHOBOIO, SIK
cnoci® BiIHOBJIEHHS KapOOHUIbHUX cnonyk (peakuis Kixxuepa — Bonbda). Kucnornuit
TiIpoi3 T1APOreHCYIb(ITHUX MOXIJHUX, OKCUMIB, TAPAa30HIB, allETAIB 1 KETaJlB SK
METO/I BIUIYYEHHS 1 OUMIIIEHHS! KapOOHUIBHUX CIOJIYK.

JukapOoninbHi crionyku. Homenkiarypa 1 knacudikaiis. CriocoOu ojepikaHHs, 110
TPYHTYIOTBCSI Ha PEAKI[ISIX OKUCHEHHsI, HITPO3YBAaHHS 1 KOHJAEHCAIll1, o-IUKapOOHUIbHI
crosyku. ['1okcanb, METHUITIIIOKCAb: YTBOPEHHS CTIMKUX TipaTiB; MEPETBOPEHHS Ha
TIPOKCUKUCIIOTH, IO KaTali3ylThCs OCHOBamMHu. PeaktuB YyraeBa 1 KOMIUIEKCH
MeTaJiB Ha WOro OcHOBI. benswn, OeH3wibHEe meperpymyBaHHs. [-JlukapOOHLUIBHI
CIIOJIyKH, K€TO-CHOJIbHA TayTOMEpis, aJIKITFOBaHHSI, YTBOPEHHS XEJIATHUX KOMILJIEKCIB 3
HoHaMM MeETaJIiB Ha TNPUKIAAl aleTWIALCTOHY. [JyTakOHOBWM — alplaeria, Y-
JlukapOOH1JIbHI CTIOTYKH, 3aCTOCYBAHHS Y CUHTE31 F€TEPOLIMKIIYHUX CIOJIYK.

o,B-HenacruueHi anbaeriay 1 KETOHU. 3arajibHi METOM CUHTE3Y: OKMCHEHHs ojie(piHiB 3a
QIUIBHUM TOJIOKEHHSIM 1 CHUPTIB alIUIBHOTO THIY, KpPOTOHOBAa KOHJAEHCcAIs
KapOOHUIbHUX cnoiayK. CHHTE3 akpoJieiHy Jerifparaii€ro TiinepuHy. EiekTpoHHa
Oyz0oBa Ta i 3B’S130K 3 PEaKIIiHO0 3/IaTHICTIO O,3-HEHACHUYEHUX KapOOHUIHLHUX CIOJIYK.
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Ximiuai  BraacTuBOCTI. CXOXICTh 1 BIAMIHHICTh XIMIYHHUX BJIACTUBOCTEH  o,p3-
HEHACHUYCHUX aJIbJETIIB 1 KETOHIB: KaTaJlTUYHE TIApyBaHHS, BITHOBJICHHS
KOMIUIEKCHUMH T1IpUIaMU METaJliB, CIIUPTAMH, BiJHOBIICHHS METajJaMH B MPUCYTHOCTI
okepen mpoToHiB. CeleKTHMBHE OKMCHEHHS albAerigHoi rpynu. Peakiii mpueaHaHHS
BOJIM, CHHUPTIB, TaJlOT€HOBOJHIB, TiIPOTCHCYIb(]ITy HATpit0, aMOHIaKy ¥ aMmiHiB,
I[1aHOBOJIHIO, MarHifiopraHiuHux crnoayk. Peakmii konpaeHcamii 3 C-H axktuBHUMH
cnonykamu (peakiiss Mixaens). Edexr Binunorii Ta C-H akTUBHICTB o,[-HEHACMYEHUX
KapOOHUTbHHX CIONMyK. XalkoHu. KeTeHu: MeTtoam CHHTE3y, peakiii MpHeEIHaHHS 10
KETCHIB 5K PI3HOBH]I PEaKIlii alliIIOBaHHS, TUMEpHU3aIlis KCTCHIB.

3.10. XiHonu. OpjepxkaHHS o- 1 m-0eH30- 1 HadTOXiHOHIB. BnacTuBOCTI XiHOHIB:
OJIEp>)KaHHS MOHO- 1 JIOKCHMIB, TPHUETHAHHS XJOPOBOAHIO, aHIIIHY, OILTOBOTO
aHTIApUIY, PeaKilisl 3 Ji€HaMu. 3iCTaBJICHHS BJIACTUBOCTEH XiHOHIB 1 O,-HEHACHUYECHHUX
KeTOHIB. XiHr1JIpoH. [loHsATTa nmpo komiuiekcu 3 neperHocoM 3apsaay (KII13). CemixiHoHM.
[TonsTTa npo HOH-paAuKanu. AHTPAaxiHOH: OJEpaHHS, YSBJICHHS MPO BJIACTUBOCTI 1
3aCTOCYBaHHS.

3.11. KapOonoBi kucinotu Ta ixHi moximni. Kmacudikaris 1 HOMeHkiaTypa. Mertoau
OJIep>KaHHS: OKUCHEHHS BYTJICBOAHIB, CIIUPTIB 1 albJAET1/IB, CHHTE3U 3 BUKOPUCTAHHSIM
MarHii- i JiTiIHOpraHiYHUX CHONYK, OKCUy kapoony(I1V), MagoHOBOIO 1 alleTOOITOBOTO
ecTepiB, TiAPOdi3 HITPUIIB 1 ecTepiB. CHHTE3 OIITOBOI KHCIOTH KapOOHIIIOBaAHHSIM
METaHOJIy Ha pojaieBoMy Katamizatopi. [Ipupomni mxepena KapOOHOBHX KHUCIOT.
Enextponna OynoBa kapOokcurpynu 1 kapOokcuiaT-aHioHa. DI3MYHI BIACTHUBOCTI
KapOOHOBHMX KHCIJIOT 1 iXHIX MOXIAHMX. BoJHEBlI 3B’S3KM W yTBOPEHHA JIUMEPHUX
acowiaTiB. XiMIYHI BJIacTUBOCTI. KHUCIOTHICTB, i1 3B’A30K 3 €JIEKTPOHHOI OyAO0BOIO
KapOOHOBHUX KHCJIOT Ta iXHIX aHIOHIB, 3QJICKHICTh BIJl XapakTepy U MOJIOKEHHS 3a-
MICHUKIB y aJKUIbHOMY JIaHLI031 a00 OeH3zeHoBoMy sijpi. [IOHATTS mpo KopessuiiiHi
piBHsHHS. KoHcTanTn ["'aMMeTa sIK KiJIbKICHA XapaKTEpUCTUKA 3aMICHUKIB.

[ToxigHi KapOOHOBUX KHCIIOT: COJI, €CTEpH, TaJOTeHAHTIIPUIW, AHTIIPUIAN, aMiiu,
ripasuan, a3y, TiIPOKCaMOBl KUCIOTH, OPTOECTEPH, aMiIUHU, HITPUIU. Y SIBJICHHS
PO MEXaHI3M B3a€EMOIIEPETBOPEHh KAapOOHOBUX KHCIOT Ta IXHIX MOXIIHHUX, POJb
KHCIIOTHOTO 1 OCHOBHOTO KaTajidy Ha MPHUKIaAl peakiiid ecrepudikailii i OMHUICHHS.
BinHoBnenHs I raoreHyBaHHs KUCIOT (peakinis ['emuist — dombsrapaa — 3eiHChKOTO).

Coni kapOOHOBUX KHCIIOT: PEaKIlisi JEeKapOOKCHIIIOBAHHS Ta ii KaTaJIiTU4YHI BapiaHTH,
aHOJIHE OKHCHEHHS KapOokcuiaT-aHioHIB (peakmiss Komnbbe), nis rajoreHiB Ha
apreHTymoB1 coii (peakuist bopoguna — XyHcnikkepa). IlpakTtuune 3acTocyBaHHS
coJie KapOOHOBUX KUCOT. Muuia.

XJOpaHTIApUIK: peakilii 3 Hykjaeo(igaMu 1 BUKOPUCTAHHS XJOPAHTIIPUIIB SIK areHTIB
aluIIoBaHHsA, peakiis Po3zenmyHnma — 3aliuieBa, peakiii 3 MarHiopraHIYHUMH
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cionykamu, beH30inximopua ojaep:KaHHs, peakiiiiHa 34aTHICTh NpU B3aeMonii 3
HyKJIeo(ilaMu, BUKOPUCTAHHSA SIK peareHTa OCH301TI0BaHHS.

Ecrepu: katamiTudyHe TiApyBaHHS, BITHOBJICHHS KOMILJIEKCHUMHU TiIpUIaMUd METAIB,
peakiis byBo — bnana. Peakmii mepeecrepudikariii Ta ecTepoBOoi KOHJEHcAIil
(Knsiizen). YsiBneHHs PO OCHOBHI IUISIXM 3aCTOCYBaHHS €CTEPIB.

AHT1IpUaU: peakiii 3 HykiaeodiaaMu (aluiItoBaHH:), peakiis [lepkina.

AMiM: KUCJIOTHO-OCHOBHI BJIACTUBOCTI, IPUYMHA 3HUKEHOT OCHOBHOCTI 1 IMABUIIEHOT
KHCIIOTHOCTI TIOPIBHSHO 3 aMOHIAaKOM 1 aMiHaMH, OCHOBHI IIISXHW TMEPETBOPCHHS Ha
amiHu (BigHOBIEHHS, peakiis ['opmana 1 criopigHEH] IEPETBOPEHHS T1Apa3uIiB, a3uliB
1 TIAPOKCAaMOBHX KHCJIOT), PEaKIlis 3 HITPUTHOIO KucioToro (BbyBo), ysBIeHHS mpo
OCHOBHI IIJIIXW 3aCTOCYBAaHHS amiiB. B3aemonepeTBOpeHHs aMi/iB 1 HITPUIIIB.

Hitpunu.  BpacTMBOCTI  HITPWIIB:  KaTaJlITHYHE  TIAPYBAaHHS,  BIJHOBJICHHS
TETPariipuaoaTOMIiHATOM (QJIIOMOTIIPUAOM) JIITIFO, PEAKIii 3 MAarHiiopraHiyHUMU
CIIOJIyKaMH.

AMIIUHU: IPUYUHU T ABUIIIEHOT OCHOBHOCTI ITOPIBHSIHO 3 aMiJIaMH 1 aMIHaMH.

Jukap6onoBi kucinotu. Homenknarypa 1 kinacudikaiis. MeTtonu cuHTE3y: OKMCHEHHS
[UKJIOAJIKAHIB, AIMKIIYHUX CIHUPTIB 1 KETOHIB, apOMATHYHUX 1 aJKUIIApOMATHYHHUX
BYTJICBOJIHIB, T1JIPOJIi3 MOHO- 1 JUHITPUIIIB, CHHTE3U 3 BUKOPHUCTAHHSIM MAaJOHOBOTO
alleTOOLITOBOTO €CTEPIB.

OpneprkaHHS OKCalaTHOI (I1aBJIeBOi) KUCIOTH 3 HATpiid ¢opmiaTy. XiMiUHI BIACTUBOCTI.
KucioTH1 BIacTUBOCTI Ta iX 3aJ€XKHICTh BiJl B3AEMHOTO PO3TAIIyBaHHSA KapOOKCHIBHUX
rpyn. YTBOpPEHHS MOXIIHUX IO OAHIA 1 O0OM KAapOOKCHMJIBHUM Tpynam, 3MilllaHl
noxigHi.  OxcamatHa  (1IaBjeBa)  KUCIOTA:  peakuii  JAeKapOOKCHIJIFOBAHHS,
NeKapOOHUTIOBaHHS, OKUCHEHHs. /[lieTmnokcanar, peakuii ecTepoBOi KOHJEHcalli 3a
HOT0 y4yacTIO Ta iXHE CHHTETHUYHE 3aCTOCYBaHHS. .

ManoHoBa KHCJIOTa: JIEKApOOKCHUIIOBAHHS 1 MNPUYUHM MIABUINEHOI JIETKOCTI MOro
nepediry, KoHJeHcalli 3 KapOOHUTBHIUMH CIOJIyKaMH. BIacTUBOCTI MajlOHOBOTO €CTEPY
Ta iX CHHTETUYHE BUKOPUCTAHHS: KOHJCHCAI] 3 KapOOHIJILHUMU CIOMYKamMu (peaxiis
KueBenarerns) IpUETHAHHS hi (0] KpPaTHOTO 3B’SI3KY, aKTUBOBAHOTO
CJICKTPOHOAKIICTITOPHIUMH 3aMiCHUKaMu (peakiisi Mixaens), yTBOPEHHsI, aJKUTIOBaHHS
Ta OKHCHAa KOHJICHCAIllsi HATPMAJIOHOBOTO €CTEpYy, IMEPETBOPEHHS MPOJIYKTIB IUX
peakmiii Ha kapOoHoBi kuciotu (cuHTe3u Konpana). bypmtuHOBa (sHTapHa) i
TJIyTapoBa KUCJIOTH: YTBOPEHHS aHTIApH B, iMiiB. CyKIIUHIMI, HOTO BUKOPUCTAHHS B
peakiiii OpoMyBaHHS.

AnumiHOBa KHCJIOTa Ta 11 TOXIJHI, iXHI BJIACTUBOCTI W MUIAXU MPAKTHYHOTO
Bukopucrtanus. Cinp Al
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draneBa kuciaoTa Ta Ta i1 MOXiAHI: (TanmeBUil aHTIAPHUI 1 WOTO 3aCTOCYBAaHHS IS
CHUHTE3y aHTPaXiHOHY Ta MOro MOXiAHUX, TPUAPWIMETAHOBUX OapBHUKIB; (TajliMiag i
Horo 3acTocyBaHHs y cHHTE31 amiHIB (peakiiis ['aOpiens) W aHTPaHUIOBOI KHCIJIOTH;
ecTepu Ta iXHe MpaKTHYHE 3acTocyBaHHsS. Penenentu, miactudikatopu. Tepedranesa
KHCJIOTa, TUMEeTHUITepedTaiaT i Horo 3acTOCyBaHHH.

3.12. TloximHi ByriuibHOI KHCIOTH: ()OCT€H, CEYOBHMHA Ta 1i IMOXiJHI, €CTepHu BYTUIBHOI
KHCJIOTH, 130ll1aHaTH, YpEeTaHW, ceMikapOasuj, KcaHToreHat. ['yaHIAuH, NPUYUHH
BHUCOKOi OCHOBHOCTI. I1IJIIX1 TpakTHIHOTO 3aCTOCYBaHHS MOXITHUX BYT1JIbHOT KUCIIOTH.

3.13. Henacuueni monokapOoHOBi kucinotu. Knacudikamis. Metoau oaepkanHus ao,f3-
HEHAaCHUYEHUX KapOOHOBUX KHCIOT, EnexkTpoHHa OynoBa, B3a€MHHUIl BIUIMB TPYIU
COOH 1 3p’s3xky C=C. IlpuennanHs BOJM, aMiaKy, TraJOr€HOBOIHIB, NPUYUHU
Opi€HTalii, MO CHOCTEPIraeThCsi B IMHMX peaKlisx. MeTomu oJepKaHHSA 1 NUIISIXH
BUKOPHUCTAHHS aKpUJIOBO1, METAKPUIIOBOI KHCIOT 1 iX moxigaux. [Inekcurnac. [Ipupogni
JDKepena ¥ IpakTUYHE 3HAYEHHS OJIETHOBOi, JIIHOJIEBOI, JIIHOJIEHOBOI, apaxiJIOHOBOI
KucIoT. [ToHATTS mpo mpocTarianauiu Ta eiko3anoiau. Jlinmiau, kupu. Omnida ta iHmI
OJIi1, 1110 BUCUXAIOTh.

3.14. Henacuueni nukapOoHOB1 kucioTu. Criocobu ojep:kaHHs MajeiHOBOT KUCIOTH Ta 1l
anrinpuay. CtepeoizoMepis 1 B3a€EMOIIEPETBOPEHHST MajeiHOBOI Ta (ymMapoBOi KUCIIOT,
BUSIBJICHHSI CT€pE0130Mepil y BIAMIHHOCTSIX MDK IXHIMH XIMIYHMMH BJIACTUBOCTAMH Y
MPOCTOPOBIM OyJ0BI MPOAYKTIB IXHIX peakiliid, mo Big0yBaroThcsa 1o 3B 53Ky C=C.
AneTuneHanKapOoHOBa KUCIIOTa K AleHohUT y peakiii Jiibca — Anbaepa.

3.15. Hitpocnonyku. Homenknarypa 1 kinacugikauig. Cnocodu ojiep>kaHHsi HITPOCIIONYK:
HITpyBaHHsl ayikaHiB (peakuiss KoHoBanoBa), oOMIH aroMa TajlOr€Hy Ha HITPOTpymy,
OKHMCHEHHSI aMiHIB, CHUHTE3 apOMATHUYHHUX CIIOJIYK 3 aMiHIB dYepe3 CoJil J1a30Hilo.
Enextponna OyjoBa HITpOrpynHu Ta ii €JIEKTPOHOAKIENTOPHUN xapaktep. XIMIUuHI
BiHacTuBOCTI. KaramiThuyHe TriApyBaHHS, BIJHOBJIIEHHS B KHUCJIOMY, HEWTpaIbHOMY,
ayxkHomy cepenoBuili. C-H KUCTOTHICTB 1 TIOB’sI3aH1 3 HEIO BJIACTUBOCTI ami(paTHIHUX
HITPOCTIONYK: TaJOreHyBaHHs, HITPO3YBaHHS Ta MOTO BUKOPUCTAHHS JJIs 1IeHTH(IKAIIT
HITPOCHOJYK, IO BIAPI3HAIOTHCSA OyJ0BOIO alIKIIBHOTO 3an1/11111<y, KOHJEHcallsd 3 Kap-
OOHUIBHUMM  CIIOJIyKaMu 1 npuegHaHHs 10 3B’s3ky C=C, axTUBOBaHOIO
€JICKTPOHOAKLICTITOPHUMHU 3aMICHUKaMH. TayToMmepiss HITPOCHOJIYK 1 peakuii ayu-
dbopmu: TiIPOI3, IEpErpymyBaHHs Ha TiApOKcaMoBl KUCIOTH. CUHTE3 TIAPOKCUIIAMIHY
3 nuHiTpoetany (bamOeprep). HiTpoorToBuii ecrep Ta HOro 3acTOCyBaHHS y CHHTE31
aMIHOKUCIIOT. BiiacTBOCTI apoMaTUYHMX HITPOCTIONYK. Peakiii enekTpoduibHOTO 3aMmi-
IICHHS, BIUIMB HITPOTPYN HAa IIBUAKICTH 1 oOpieHTalifo. PaaukanpHe 3aMilIeHHS
HiTporpynu. [lomi-HiTpoapoMaTH4Hi CIOJYKH: peakiii YacTKOBOTO BiJIHOBJICHHS,
HyKJIeo(iTbHE 3aMillleHHS HITPOTPYNH; YTBOPEHHS KOMIUIEKCIB 3 TIEPEHOCOM 3apsity
(mikpatu). HiTpomoxigHi  TONyeHY: OKHCHEHHS 1  BHYTPIIIHBOMOJCKYJSpPHE
JUCIIPOIIOPIIIOHYBaHHS HiTpoTodyeHiB, C-H kucnotHicts peninmHitpomerany. TpoTu.
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[IpogykT HEMOBHOTO BIAHOBJIEHHS HITpocnoiayk. HiTpo3ocnmomyku: Tayromepis,
JUMepHU-3allis, peakili KoHjaeHcallli. MOeHUIriIpoKcuiaMiH, a30KCMOCH3eH Ta iX
neperpynyBanasa. ['inpa3o0eH3eH, OCH3WIAMHOBE Ta CEMIJIMHOBE IIEpPErpyITyBaHHS
(3iHiH).

3.16. Aminu. Knacudikamis, Homenkinarypa. CnocoOu CHHTE3Y, 3aCHOBaHI Ha Peakiisx
HYKJICO(UIBHOTO 3aMIIIEHHS B TaJIOT€H-, TIPOKCH- 1 aMIHOMOXITHUX aiaTHYHUX 1
apOMaTUYHUX BYTJEBOAHIB;, pEAKI[isX BIJHOBJICHHS HITPOCHONYK (peakiiisi 3iHiHA),
HITPOT€HOBMICHUX  MOXIJTHUX KapOOHUIPHUX CHOJYK 1 KapOOHOBUX  KHCIIOT;
neperpynyBaHHsx aminiB (peakuis ['odmana), asumi (meperpymyBanHs Kypiiiyca),
ripa3ujiB KapOOHOBUX KHUCIIOT 1 T1IpOKCAaMOBHX KUCIOT (peakuis Jloccena).

Enexktponna OymoBa aMiHOTPYMNH, 3aJ€KHICTh BIJ MPUPOAN PAJAUKATIB, 3B’S3aHUX 3
atomoM Hitporeny. IIpoctopoBa OynoBa aminiB. Di3uyH1 BAACTUBOCTI, iX 3B 530K 31
3MaTHICTIO AaMIHIB YTBOPIOBAaTH BOJHEB1 3B’sA3KW. HalBaxiauBIll CHEKTpaibHI
XapaKTepUCTUKHU. XiMIYH1 BIAaCTUBOCTI. OCHOBHICTh 1 KUCJIOTHICTh aMiHiB, 3aJI€KHICTh
BiJl IPUPOAM BYIJIEBOJIHEBHX 3aJMIIKIB. B3aeMopis 3 enekTpoiIbHUMH peareHTamu:
AJKUJTFOBAaHHS, T1IPOKCHAJKUIIOBAHHS, AIMJIFOBAaHHSA 1 MOro 3Ha4yeHHsA B XiMIi aMiHiB,
B3a€EMOJIIS 3 HITPUTHOIO KUCIOTOI. OKHUCHEHHS amiaTUYyHUX 1 apOMAaTUYHUX aMiHIB.
OCHOBHI TMPEACTaBHUKU alli(paTUUHUX aMiHIB 1 IUIAXU iX BUKOPUCTAHHS. YeTBEpTHUHHI
aMOHI€EBl COJI: OJEp>KaHHA 3 TPETUHHUX aMiHIB 1 TamoreHankimiB. (MeHIIyTKiH);
CJIEKTPOHHA OYyJI0Ba, MPAKTUYHE 3aCTOCYBaHHS; KaTali3aTopu MIXK(}a30BOro KaTamizy.
YeTBepTHUHHI aMOHI€BI OCHOBHM 1 OKCHAM aMIHIB: peakuli poO3Kiaay 3 YTBOPEHHSIM
onedinib (peakiii 'opmana 1 Koyna). Enaminu. [ToniMeTrHOBI coi.

BnacTuBOCTI apOMaTUYHUX aMiHIB: B3a€EMOJIS 3 eneKkTpodiaamu. Peakiii alkiatoBaHHS 1
CyJb(yBaHHS apOMaTUYHHUX aMIHIB, CyJb(paHIJI0Ba KUCIOTA 1 Cyab(aMiJHI penapar.
AUMITIOBaHHS apOMAaTUYHUX aMiHIB SIK 3aXMCHA PEaKIis JJIsl HACTYIHOrO MPOBEACHHS
peaxiiil rajoreHyBaHHs 1 HITpyBaHHsA. HiTpo3yBaHHS 1 J1a30TyBaHHS apOMAaTHYHHMX
aMiHiB. HaiiBa)xTuBiII mpeCTaBHUKKA apOMAaTUYHUX MOHO- 1 AiaMiHiB. OCHOBHI IIISAXHU
ix BukopuctaHHi. CHUHTE3 TETEPOLMKIIYHMX CIOIYK 3 O-(peHUIeHaiaMiHy 1 O-
amMiHO(EHOITY.

3.17.  [iazo- 1 a3ocnomyku. [lia3oTyBaHHs apoMaTtuyHuX amiHiB (peakiisi ['picca).
Enextponna  OymoBa,  KaTiOH  Jia30HIIO K €JIEKTPO(DUIbHMIA  pearcHT.
B3aemoneperBopennst pizHux ¢Gopm miazocnonyk. Peakmii cosed  ia3oHi0, IO
BiIOYyBaIOTbCS 3 BHUAUICHHSM a30Ty, Ta iX BUKOPUCTaHHS JUIA OJEpKaHHS
(GyHKLIOHATBHUX MOX1IHUX apOMaTHYHUX cHONYK (peakuii 3anameilepa, HecmesinoBa).
Peaxii coseli ia3oHito, 110 BiI0YBalOThCA 0€3 BUIIYYEHHS a30Ty. A30CTOJIydeHHs, Jlia-
30- 1 a30CKJaJIOBl, 3aJEXKHICTh YMOB IMPOBEACHHS a30CHOJYYEHHS Bl TPUPOAU
azockiyanoBoi. CHHTE3, eNeKTpOHHA OyA0Ba 1 CTPYKTYPHI OCOOJIMBOCTI a300apBHUKIB.
MeTunopanx 1 KOHIO YepBOHUHN SIK MPEJCTABHUKU OAPBHMKIB, 110 3aCTOCOBYIOTHCS SIK
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iHauKaTopu. BimHOBIEHHS coJyiel Mia30HII0 1 a30CcmONyK. BUKopucTaHHS mHUX peakiliit
JUUISl CHHTE3Y MOXIHUX T1Apa3uHy 1 aMiHiB.

Conl nmia30HII0 K peareHTUd apuilOBaHHS apoOMAaTUYHUX CHONyK. Jliazocmonyku
YKUPHOTO pAIY: N1a30METaH, /11a3001TOBUM ecTep. CUHTE3U Ha X OCHOBI.

3.18.  Enemenrtoopraniuyfi crionyku. Opraniuni cnoinyku Cynbdypy, 31CTaBI€HHS iX
BJIACTUBOCTEH 3 BJIACTUBOCTSIMH BIAMOBIAHUX criofyk Okcureny. TiocnmupTH, TioeTepH,
TiIOKapOOHUIbHI  cnoyiykd. Cynbdokuciaoru Ta ixHI (QYHKIIOHAIBHI  MOXIAHI:
XJIOpaHTLAPUAN, aMiau, ecrepr. CUHTeTHYHI MuiiHI 3acoou. CynbpoHHU, CyTbHOKCUIN i
cynbbimu. Jumeruncyiabhokcua K PO3YMHHHK 1 SK OKUCHHUK. PeakTun K0p1
(muMcuHaTpiit). OpraHiyHi CHOMYKU CHUJIIIO, IX BUKOPUCTAHHS SIK 3aXUCHUX TPyM 1
st cuHTe3y mosmiMepiB. Cumimiiopradiuai erajoHu B crekTpockorii AMP. Tumm
opraHiyHux cmnoiayk ¢ocdopy, ix B3aeMHl nepexoau. Peakumis ApOysoBa.
®docdopopraniyHi IHCEKTULIHUIM Ta OOKMOBI OTPYIHI PEUOBHHHU.

Marsiii- 1 miTidopraniyHi cnoiykud. CrnocoOu ojepKaHHS 3 TaJOTe€HOMOXITHUX 1
BYTJIEBOJIHIB, 10 MatoTh BUCOKY C-H KHCIOTHICTh. 3Hau€HHS pO3UMHHUKA B CHUHTE31
peaktuBiB ['pinbspa. [Ipupona 3B’s13Ky kapooH—MeTasn. XiMidHI BIACTUBOCTI: B3aEMO/IIS
3 MPOTOHOJOHOPHHUMHU CHOJYyKaMH, rajJOreHaMH, KHCHEM, rajoreHONOXITHUMHU BYTJIE-
BOJHIB, KapOOHUIBHUMH CIOJIYKaMH, MOXIAHUMHU KapOOHOBHX KHUCIJIOT, €MOKCHUIAMU 1
JTIOKCHIOM KapOoHy. 3acTocyBaHHA opraHiyHuX noxigHux metamB | Ta II rpym, ix
BUKOPUCTAaHHA B OpraHIYHOMY CHHTE31 Ta B CHHTE31 IHIIMX €JIEMEHTOOPTaHIYHUX
CHOJIYK.

OpraHiuHi CIHOJIYKH aJIOMIHIIO, 1X OJEp>KaHHA 1 3aCTOCYBaHHA 1O CHUHTE3y Ta SK
karamizatopiB momimepusamnii (Llurmep). Mertamoopradiudi CHOJYKH —TMEPEXiTHUX
metainiB. @eporieH. KynpyMopraniuHi CriodyKd B OpraHIYHOMY CHHTE31.

4. I'etepoyHKITIOHATIbHI CTIOTYKH

41.  T'apokcukucioru. Homenknatypa 1 KJacuikaris. Amidaruuni
TIAPOKCUKUCIOTU. 3arajibHl METOJM CHHTE3y, 3aCHOBaHI Ha  BJIACTHUBOCTSIX
HEHACUYECHUX, TaJoreHo-, KeTo- W aMIHOKapOOHOBUX 1 JUMKApOOHOBUX KHUCIIOT,
0araToaTOMHMX CIHPTIB, TIIPOKCHANBACTIAIB 1 TrigpokcudiTpwiiB. Cunres -
TAPOKCUKHUCIOT 3a peakuieo Pedopmarcekoro. IlpuponHi mkepena i HalBaXKJIMBIIII
NpPEACTAaBHUKU T1IPOKCUKUCIOT. [JikoyieBa, MOJOYHA, sI0JlydHa, BHHHA, JUMOHHA
KUCJIOTU. XIMIUHI BJIacTUBOCTI. Peakiiis aeriaparaiiii Ta 3ajeKHICTh pe3yibTaTy Bij
B3a€EMHOTO PO3TAlllyBaHHS KapOOKCHU- 1 TIIPOKCUTPYH. YSBIEHHS MPO CTEPEOXIMIIO
TAPOKCUKHUCIIOT, Peakilii 3 oOepHEHHSM 1 30epexeHHsSM KOH)Irypalli XipaJlbHOTO
nentpa (Bambmen). ApomaTH4dHI TIAPOKCUKHUCIOTH: OJEpPKaHHS KapOOKCUITIO-BaHHSIM
denonsTiB 1 HagTONATIB 32 peakiicto Kompbe — [lImiTTa, B3aeMonepeTBOPEHHS COJei
TAPOKCUKApOOHOBUX KHCJIOT 1 BIUIMB TPUPOAM KaTioHA JIY’)KHOTO MeETaly 1
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TEMIEpaTypyd Ha HampsMOK LUX peakuid. OpepkaHHS €TepiB Ta €CTepiB, peakiii
azocnonydyeHHs. CamiuuioBa KHCIIOTa, acmipud, canon. [llnsgxu BuUKOpUCTaHHS
T1IpPOKCHOEH30MHUX 1 HAQTOMHUX KUCIIOT Ta iX MOXI1IHHX.
42.  Anpnerino- 1 kerokuciotd. Homenknarypa 1 knacudikamis. Hadmpocrimn o-
aNbJETI0- 1 O-KeTOKUcHoTH. OnepkaHHs 3 KETOHIB, KapOOHOBHX KHCIOT Ta ix
MOX1AHUX. XIMIYHI BJIACTUBOCTI, [-ajblerizo- Ta [-KETOKUCIOTH, crnerudika iXHIX
BiactuBocTel. OnepkaHHs ectepiB 3a peakiiero Kiaitzena. AueroonroBuii ectep, Horo
C-H xucnortHicTh 1 TayTOMepl}I YTBOPCHHsSI METaJIYHUX TOXITHUX, IXHS OyIoBa,
JIBOICTa peakIliiiHa 37aTHICTh 1 3aCTOCYBaHHS B CHHTE31 KETOHIB 1 Kap60HOBI/IX KHCJIOT.
Konnencariis 3 KapOOHUIBHMMH — CIIOyKamH, TmpueaHaHHs 10 3B’s3ky C=C,
aKTUBOBAHOMY  €JIGKTPOHOAKLETITOPHUMHU  3aMicHUKamu  (peakiiss  Mixaens);
CUHTETUYHE BUKOPUCTAHHS LHX peakiid. Bzaemomnis 3 TiAporeHcyib(piToM HATPIio,
I[IaHOBOJIHEM, TIAPOKCUJIAMIHOM 1 MOXITHUMM TiApa3uHy. Peakiiss OpomyBaHHS,
HITPO3yBaHHS, Aa30CIHOJIYYCHHS, AalleTHJIIOBAHHSA, B3a€EMOJlisl 3 MarHiiopraHiYHUMU
CIIOJIYKaMH 1 JI1a30METaHOM.
43. ByrneBoan. Homenkiatypa 1 kiacudikaiiis. XapakTepHi XIMidHI BJIaCTHBOCTI.
Monocaxapuau. Crepeoizomepu, KoHpirypamiitHi psau. KimpyacTo-naHIorona
TayToMepisd, MyTapoTaillisi. Peakiiii, 1110 3aCTOCOBYIOTh Il BCTAHOBJICHHSI CTPYKTYPHUX
1 CTepeOXIMIYHMX XapaKTEPUCTHUK MOHOCAXapu/iB: OKHUCHEHHS 1 BIJTHOBJICHHS,
aIlWTIOBAHHS, QJKUTIOBAHHS, YTBOPEHHS (EHIITIPa30HIB 1 03a30HIB, MEPEXOJU Bij
HIDKYMX MOHOCAaxXapu/iB A0 BUIIMX 1 HaBmaku. [lu- 1 mosicaxapuau; 3HaXOJKEHHS
BYTJIEBO/IIB Y IPUPO/II 1 IUISXH X BUKOPUCTAHHS.
44.  Aminokucnoru. Homenknatypa 1 knacugikamis. CTpyKTypHI TUNH HPHUPOJAHHUX
aMIHOKHUCIIOT, CTepeoxiMis 1 KoHpirypaiiiiHi psaau. CUHTE3U 3 albJerifiB 1 KETOHIB
yepes MiaHTIAPUHY, 3 MAJIOHOBOTO, alleTOOITOBOTO 1 HITPOOIITOBOT'O €CTEPIB, FaJIOreH- 1
KETOKapOOHOBUX KHUCJIOT. MeToau CHHTE3y [3-aMiHOKHCIIOT, 3aCHOBAaHI Ha PEAKISAX
HEHACHYCHHUX 1 TUKApOOHOBHUX KHCIOT. KHCIIOTHO-OCHOBHI BJIACTUBOCTI aMIHOKHUCJIOT 1
3anmexHIcTh iX Bl pH cepemoBuima. [3oenekTpuyHa TOYKa. YTBOPEHHS MOXIAHUX 3a
KapOokcu- 1 amiHorpymoro, Oerainn. B3aemMopmiss 3 HITPUTHOIO  KHCIJIOTOIO.
[lepeTBOpeHHsI, 10 BiAOYBAIOTHCA TMPU HArpiBaHHI aMIHOKHCIOT, 1 3aJeXKHICTh iX
pE3yNbTATIB BiJl B3AEMHOT'O PO3TAlTyBaHHS JBOX (PYHKI[IOHATBHUX TPYIL. Y ABJICHHS PO
MNEeNTUAHUN CUHTE3.

Kanponakram 1 #oro TexHiuHe 3HaueHHA. AHTpaHUIOBa 1 n-amiHoOeH3oiHa ([IAB)
KHCIIOTH: METOJIN OJICPKaHHS, BJACTUBOCTI Ta IIJISTXH 3aCTOCYBAHHS.
45. binku. Knacudikariis. YsBiIeHHS Npo METOAW J0Ka3y MOMIMNENTUIHOT OyI0BH,
BU3HAYECHHS] aMIHOKHUCIIOTHOTO CKJIay 1 MOCIIJOBHOCTI aMIHOKHCIIOTHUX (DparMeHTIB y
MOJTINENTUIHOMY JIaHI[t031. BTOprHHA CTpyKTYypa.

5. 'eTeponukIIiyHi1 COOIYKA

51.  3araibHi ysBJICHHS 1 KJIacu(iKallisl TeTePOIUKIIIB.
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52. IDaruuneHHi reTepolMKIN 3 OJAHHM reTepoaromMoMm ((dypan, TiodeH, mipodn).
3aranpHl MeTonM cuHTE3y 1 B3aeMoneperBopeHb (FOp’eB). 3aliexHICTh CTyNHEeHs
apOMaTUYHOCTI BiJ] MPUPOJU TeTepoaroMa 1 HOro BIUIUB Ha OCOOJMBOCTI B3a€EMO/IIi
TeTEPOLMKIY 3 elekTpo-(inamu. [TopiBHIbBHA XapaKTepUCTHKa (DI3UYHUX 1 XIMIYHHX
BJIaCTUBOCTEHN (PypaHny, Tiopeny, miposry Ta 6eH3eHy. Peakiii riipyBaHHs # OKMCHEHHS.
dypdypon 1 TiopeH-2-anperia, mpocian3oBa kuciota. KucioTHi BIacTUBOCTI Mipoy
Ta X BUKOPUCTAHHS B CHUHTE31. AHAJIOTIs Y BJACTUBOCTAX Mipony Ta ¢enomny. Ilipon-2-
aNbJeriz 1 Horo nepeTBopeHHs Ha nop¢iH. [1ipoabHMI UK K CTPYKTYPHHM QparMeHT
xyopodiny i remorno6iny. [nmon i fioro moxinui. MeToau noOy1oBU 1HAOIBHOTO siIpa,
IO TPYHTYIOTHCS Ha BUKOPUCTAHHI apOMAaTUYHHX aMiHIB 1 apWITiApa3oHIB (peakiis
®imepa). XiMiuHI BIACTHBOCTI 1HOMY SIK aHajora mipony. CHHTE3 HaWBaKIMBIIIAX
NOXIJTHUX. YSBJIEHHS MPO MPUPOJIHI CIOIYKH 1HAOJBHOTO pAAy, 1HAUro. IIoHATTA mpo
1HIUTOIAH1 OapBHUKH 1 KyOoBe (papOyBaHHS.

53. ID’stuunenHi rereporukin 3 aroMamu Hitporeny, Oxcureny 1 Cynbdypy.
[Tipa3os, iMija30J1, TPHA30JH, TETPA30J; OKCA30J, Tia30J1; HAWBAKIIMBIII METOIH
CUHTE3Y, YSABIICHHS MPO €JIEKTPOHHY Oy/I0BY, apOMaTUYHICTh 1 XIMIYH1 BJIAaCTHUBOCTI.

54. IllecTuuneHH1 TE€TEPOIMKIIHN 3 OJHUM rerepoaroMoM. [lipuaun Ta HOro roMoIory.
Homenknatypa Ta 13oMepis MOXIAHUX. APOMATHYHICTh 1 OCHOBHICTH MipPUIMHOBOIO
nukiy. [IposB HykieoUIbHUX BIACTHUBOCTEH: peakiiii 3 enekTpodiiaMu 3a aTOMOM
Hitporeny 1 yrBopenHss N-okcumy. BimHomeHHs mipuuHy Ta HOTO TOMOJIOTIB JI0
OKUCHUKIB. ['lIpyBaHHs MIpUAMHOBOro sapa. BrumB rerepoatomMa Ha peakUiiHy
3MATHICTh MIPUANHOBOTO IMKJIY B IIUJIOMY i HOTO OKpEMHUX IMOJIOKEHb. AHAJOTisS B
XIMIYHMX BJIACTUBOCTSX TMIpUAMHY 1 HiTpoOeH3eHy. Peakmii enextpodinbsHOTO
3aMileHHs B siApi mipuauHy Ta iioro N-okcumy. Peaxiii Hykiaeo]ibHOTO 3aMimieHHS
I'ipporeny (peakuis YnumbabiHa) 1 aTOMIB TaJlOT€HY. AKTHUBHICTh METHUJIbHOI T'pYIU
3aJIeKHO BiA 1i pO3TallyBaHHA Yy MIPUAMHOBOMY siApi. BmimB  mosioxkeHHsS
GyHKIIOHATBHOT TPYNMM B KUIBIII HAa BJIACTUBOCTI TIAPOKCH- 1 aMIHOMIPUIUHIB,
TayToMepis TiapokcumnipuauHiB. Comi MipuauHI0, PO3IIETIICHHS TIPUAMHOBOTO ITUKITY.
XiHOJMIH 1 HWoro HaumpocTimi moXiaHi. MeToan noOyAOoBH XIHOJIHOBOTO spa,
3aCHOBAHI Ha PEaKIlisfX aHUIIHY 3 TIIIEPUHOM 1 KapOOHITFHUMU CTHOJyKaMU (CHHTE3U
Ckpaymna 1 Jlednepa — Mimiepa). OxucHeHHs1 XiHOJNIHY. CXOXKICTh 1 BIIMIHHICTB XiMi-
YHUX BJIACTUBOCTEW MIPUAWHY 1 XiHOJIHY. [30XiHONIH, YSBJIEHHS NP0 MPUPOJIHI
CIIOJIYKH, JTIKAPCHK1 3aCO0U 1 OapBHUKU — MOX1HI TPUIANHY.

55 [llecTnusnieHHI HITPOr€HOBI TE€TEPOLMKIM 3 JIBOMa rerepoatomamu. llipumiauH.
Cnocobu moOy0BM MIPUMIJIMHOBOTO siipa, 3aCHOBaHI Ha B3a€MOJIli CEUYOBMHM Ta ii
MOXIJTHUX 3 MAJIOHOBUM €CTEpPOM, ecTepamMu B-asblerifgo- 1 B-KeTokucaoT. CXOKICTh 1
BIJIMIHHICTh XIMIYHUX BJIACTUBOCTEH MIPUAMHY 1 MIpU MIAUHY. Ypauui, LUTO3MH,
tumiH. [lypuH sk KOHJEHCOBaHa cuctema iminaszony 1 mipuminunHy. Kodein, cedora
KHUCJIOTA. Y SIBJICHHS NP0 HYKJIEOTUIH 1 HYKJIETHOB1 KUCIOTH.
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4. PI3UYHA XIMIA

1. OCHOBH TepMOIUHAMIKH.

Cucrema Ta i cranu. Kracudikamis cucreM: BIAKPHUTI, 3aKpHUTi, aaiadaTH4HI,
13ompoBanl. [lapamerpu Ta ¢yHKIIT cTraHy cucteMd. PiBHAHHA CTaHy s
OJIHOKOMITOHEHTHOI CUCTEMH.

BuyTpimHs enepris. 3akoH 30€peKeHHs] €Heprii 1Jid 130J1b0B aHO1 CUCTEeMU. Terora Ta
poborta. Ilepumii 3akoH TepMoAMHaMiKK [30XOpHUN mpolec, TEmIoTa 130XOPHOTO
MpoIIeCcy SK Mipa 3MIHM BHYTPIIIHBOI €Heprii cucteMu. [300apHuii mpoliiec, eHTaIbIIIs.
TemnoemuicTs pu cranomy 06’emi (Cy ) Ta ipu cranomy tucky (Cp). 38’130k Mk Cp Ta
Cy, 3aleXHICTh TEIIOEMHOCTI Bif TemmepaTtypH. [Ipasuno romnonra — I1Ti.

Tepmoximist. TermmoBuii epexT XimMiuHOT peakiiii mpu cramomy 06’emi (Qy) Ta cragomy
Tucky (Qp). 3akon I'ecca Ta Moro TepMoaMHaMIYHE OOrpyHTYBaHHA. TemioTu
YTBOPEHHSI Ta TOPIHHA PEYOBHMH, HACHIAKK 13 3akoHYy ['ecca. CtaHmapTHI €HTaJbIIi.
3aJIe’KHICTh TEIJIOBUX e(PEeKTIB XIMIYHOT peakIlii BiJl TemmnepaTypu, popmyna Kipxroda.
[30TepMiuHMII TMpolLieC PO3LIMPEHHA-CTUCHEHHS IS 1€ajJbHOro rasy. AjaiabaTuyHUil
npolec, piBHAHHA ajiadaTu, poOdOTa Ta 3MiHAa BHYTPIIIHBOI €HEPrii B aaladaTUYHOMY
MPOIIECI.

Tennosi mammau. [Hukn KapHo B p — V koopaunarax. Po6ota nukiny Kapho Ta iioro
koediieHT kopucHoi mii. 3BopotHuit 1uka Kapuo. Teopemu Kapuo. IlpuBenena
Teryiora. IHTeHcuBHI Ta ekcTeHCuBHI BenwumHu. EHTpomis. ukn Kapuo B T — S
KOOpIMHATAaX.

OOuucreHHs 3MIHM EHTpOMii B PI3HUX Mpoliecax. 3MiHA EHTPOIii B 130T€PMIYHUX
npolecax. 3MiHa eHTpomnii npu pa3zoBUX Nepexoaax, npaBuwia TpyTtoHa Ta Piuapicona.
EnTpomnis 3minnyBaHHs. 3MiHa €HTPOIIIT B 130XOPHOMY Ta 1300apHOMY MpOIEcax.
[Toctynat Ilnanka. O0uncieHHss aOCOJMIOTHUX EHTPOIMI TBEpAUX TUI, PIIMH Ta rasisb.
@®i3UuyHUN 3MICT EHTpOMii, EHTPOMis SK Mipa MOJIEKYJSPHOTO XaocCy, pPIBHSHHS
bosbiimana.

®Oyukiii crany. BinmbHa enepris: enepris ['enbmroinbiia Ta edepris ['106ca. PiBHsHHS
['i66ca - I'empmronsiia. CmiBBimHOmIEHHS MakcBena Ta iX BHUKOPHUCTaHHSA. MeTtoau
oOuuCIeHHs Ta PI3UYHUN 3MICT BUIBHOI €HEprii.

OO60poTHI (pIBHOBa)KH1) Ta HEOOOPOTHI (HEPIBHOBAXHI, CIIOHTaHH1) Mnpoiecu. Kpurepii
CaMOYMHHOTO Tepediry crnoHTaHHuX npoueciB. [lpunnun beptno. Hampsmoxk
CaMOUYMHHOTO Mepediry CIOHTaHHMX MPOLECIB B 130J1bOBaHIi cucTtemi. Jpyruii 3akoH
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tepmoauHamiku. Ponb entpomii, dopmymoBanus Krnaysiyca. Iumn dopmyntoBaHHs
JIpyroro 3akoHy. IIpuHIMI MiHIMyMYy BUIBHOI €HEprii SK KpHUTEpil CaMOYHMHHOTO
nepebiry  HeoOopoTHuUX  mporieciB.  Dinocopchbku  aclmeKTH JPYyroro  3aKOHY
TEPMOIUHAMIKH.

2.TepmoarHamika OJHOKOMIIOHEHTHUX CUCTEM.

Tepmonunamika ¢azoBux mnepexoniB. PiBusauHs Kianeiipona-Knaysiyca. 3anexHIiCTh
TUCKY HACHYEHOI Mapu BiJ TeMmmepaTypu. 3aleXKHICTh THCKY HACHYEHOI Mapu Bij
30BHINIHBOTO  THUCKY, IO CTBOPCHMH IHEPTHUM Ta3oMm. [Jliarpammu crany
OJTHOKOMITOHEHTHHX cucteM y p — T, p —V ta p—V-T koopaunarax. [liarpama ctaHy
BOJIM Ta 11 aHAI3.

Peanvui ra3u. PiBHsSHHA cTaHy, piBHsSHHA Ban nep Baansca Ta ioro ¢izuune
OoOrpyHTyBaHHs. 3B’A30K MapaMeTpiB piBHsHHS Ban gep Baanbca 3 kpuTuyHUMU
napameTtpamu. PiBHsiHHA Ban nep Baanbca B mpuBeneHux koopauHatax. BusHaueHHs
TepMOJUHAMIYHUX (YHKIIM peajbHUX Ta3iB 3 BUKOPUCTAHHSIM piBHSHHA Ban nep
Baannca. JIeTKiCTh pealibHUX ra3iB Ta METOIU ii 0OUMCIICHHS.

3. PO3unHU HEEIEKTPOJIITIB 1 €IEKTPOIITIB.

BnactuBocTi po3BeieHUX pO3uMHIB. THUCK HACUUEHOI Mapy HaJl PO3YMHOM, 3aKOH Payrsi.
Po3uunHicTh Ta3iB y piauHax, 3akoH ['enpi. TemmepaTypu KHUIMIHHS Ta TBEPIHHS
pO3uMHIB, sBuUIa eO0ymiockomii Ta Kpilockomii. 3aJeKHICTb PO3YMHHOCTI  BIJ
temriepatypu. OcMoTu4Hi siBUIa, popmyna Baut-I'odda.

bararokommoneHTHi cuctemu. llapirianbHi MOJBHI BEIMYUHU Ta METOJIU iX OOUUCIICHHSI.
Ximiununii motenmian. Pisasuns ['100ca - drorema.

["a30B1 cyminii, iX TEpMOJUHAMIYHI BIACTUBOCTI.

[neanbHi poO3UYMHM B IIUMPOKIA 00MacTi KOHUEHTpalii. TepMoaMHAMIYHI YMOBH
imeanpHOr0 po3unHy. HeineanbHi po3unHu. [103uTHBHI Ta HEeraTWBHI BIJIXWUJICHHS BiJ
3akoHy Payns. AKTHBHICTH Ta KOE(IIIEHT aKTUBHOCTI PO3YMHIB HEEIEKTPOJITIB.
Metonu Bu3HadeHHS KOe(DilIeHTIB aKTUBHOCTI B PO3YMHAX HEEJIEKTPOIITIB.

Po3untu enekTpomiTie. 130ToHIuHMI KoeditienT Bant-I'odda. Teopis eaekTpoaiTHUHOT
nuconianii  Appeniyca. Ilpuumam ngucomiamii, compBataris. CuiabHI Ta  claOKi
enektpoiiti. KoHcTanTa enekTpoiiTHYHOI aucorialii, 3akoH po3BeacHHsS OcTBabja.
Enexrposnitnyna gucomiarist Bogau, PH po3uuHis.

EnextponpoBignicte po3umHIB enektponitTiB. Yucima mepeHocy Ta METOAM  iX
BU3HAUCHHS. 3aKOH He3alexxHoro Pyxy loniB Kombpaymra. [Tutoma Ta ekBiBajieHTHa

32



CJIIEKTPOIPOBIAHICTS PO3YMHIB CIA0KUX Ta CHIIBHHMX €JICKTPOIITIB Ta ii 3aJIeKHICTh Bl
KOHIICHTpPAIII].

Ocnogu Teopii [ebas-TI'tokkens. lonna atmocdepa.

Teopist  enekTponpoBinHoCcTI  cwibHUX  enekTpoiiTiB  Jlebas-I'tokkens-Onzarepa.
Enekrpodopernunnii 1 penakcariiamii edektr. IIPOTOHHUI MeXaHI3M IePeHOCY
CIICKTPUKH B PO3UMHAX.

AKTUBHOCTI y PO3YMHAX EJICKTPOJIITIB HA OCHOBI TeoPii J{ebast- ['tokkerns.

4. ®a3oBi piBHOBAru y 6araTOKOMIIOHEHTHUX CHCTEMax

[TpaBuiio ¢a3 ['i66ca. YMOBH TepMOIMHAMIYHOI pIBHOBAru Mix (pazamu.

PiBHOBara pignHa — mapa y JBOKOMIIOHEHTHUX CHCTeMaxX. THCK HAacCH4YeHOI mapu Haj
peansHuMu po3unHamu. [lepmmit 3akon KoHoBanoBa. 3aniexHICTh CKIIaqy IMapu Bij
ckinany pinuaH. pyruit 3akon KonoBasoBa. A3zeoTpomHi cymimmi. JliarpamMmu THCK —
CKJIaJ Ta TeMIeparypa KUMiHHSA — ckiaa. PpakiiiiHa neperonka. [leperonka piauH, mo
HE 3MIIIYIOTHCS B TBEPJIOMY CTaHI.

PiBHOBara piguHa — piauHa y ABOKOMIIOHEHTHMX cHUcTeMax. Jliarpama pO34YMHHOCTI
PiIMH, 110 0OMEKEHO 3MilyIoThesl. KpuTuuHa Temneparypa po3dyMHHOCTI.

PiBHOBara piguHa — TBEpJE TUIO y JBOKOMIIOHEHTHUX cHcTeMmax. JliarpaMu IiaBiIeHHs
JIBOKOMITOHEHTHUX CHUCTEM IPH CTAJIOMY TUCKY. PO3paxyHOK duciia CTyneHiB BUIbHOCTY
Cucremu 3 PI3HOIO PO3UYMHHICTIO B TBEPAOMY Ta PIAKOMY cTaHaxX. EBTeKTHKa.
Tepmiunuii aHami3, KpuUBI OXOJIO/DKCHHS Ta ix adami3. Jliarpamu muiaBlieHHA 3
YTBOPEHHSIM XIMIYHHMX CIIONYK, IO TUIABJISTHCS KOHIPYEHTHO a00 I1HKOHTPYEHTHO.
Di3UKO-XIMIYHUN aHAI3.

TpukommnoneHTHi cucremu. Meroau ['1606ca Ta Po3zeOoma BU3HAYEHHS CKIady
TPUKOMITOHEHTHUX CHCTeM. PiBHOBara piinHa — pilnHa B TPUKOMIIOHCHTHUX CHCTEMaXx.
Jliarpamu 11aBJIeHHS TPUKOMIIOHEHTHUX CHCTEM.

5. XiMmiuHa piBHOBara

3mina enepriii [166ca Ta IT'eapmromnpiia mpoTAroM XiMiyHOro Tmpoiiecy. PiBHsSHHS
13oTepmu ximiuHoi peakilli Bant-T'odda. 3akon mirounx mac. KoHcranta piBHOBaru
xiMiyHOi peakuii Ta 3acobu ii Bupazy (Kp, Kc , Kx). 3Ba3ok mix Kp, Kc ta Kx.
Po3paxyHku ckiiaqy piBHOBaXHUX CyMmimied s XIMiuHMX peakiiid. KoHcTaHTa
PIBHOBAru B HelJleaJIbHUX CHUCTEMaX.

3aJIe’)KHICTh KOHCTAaHTH PIBHOBArk BiJI TEMIIEpAaTypH, PIBHSHHS 1300apu Ta 130XOpH
XiMIuHOT peakiii. [HTerpyBanHs piBHSHHS 1300apu, PO3PaxXyHKH XIMIYHOI PIBHOBaru
pu pi3HUX Temreparypax. Meton Tromkina - [IIBapuimana.
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3MilIeHHsT XIMIYHOI PIBHOBAarM MiJ BIUIMBOM 30BHIIIHIX (akTopiB, mpuHuun Jle-
[TaTenpe.

['eTeporeHHi XiMI4H1 piBHOBAru Ta 0COOJMBOCTI iX OIHKCY.

6.EnexkTpoxiMiduHa piBHOBara

TepMmoauHaMiKka rajJbBaHIYHOTO €JIEMEHTY. BU3HaueHHs TepMOJAMHAMIYHUX MapaMeTpiB
XIMIYHOI peakilii, 1o i7e B raibBaHiuyHOMY eyieMeHTi. Knacudikars enexrponin (I ta Il
pomy, Ta3oBi, OKHCHO-BIJIHOBHI) Ta EIEKTPOXIMIYHUX JIAHIIOTIB  (XIMiYHI,
KOHIIGHTpAIliiH1). 3aleXHICTh eJIEKTPOopyIIiiHoi cwiu (e.p.c.) Ta TIOTCHINAJIB
CJICKTPOIIB BiJ KOHIICHTpAIlii (aKTHBHOCTI) MOTEHIIAJTBU3HAYAIOUNX 10HIB, PIBHSIHHS
HepHcra.

EnexTpuuHi JaHIIOTH 3 TepeHOCOM Ta 0e3 mepeHocy ioHiB. Judy3iiHuil moTeHmial.
BusnaueHHss Koedili€EHTIB aKTHBHOCTI €JIEKTPOJITY METOAOM e.p.c. Po3paxyHok
KOHCTaHT PIBHOBAaru OKHUCHO-BIJIHOBHUX peakiiiil 3a naHumu e.p.c. [loTeHiiometpuyune
TUTPYBaHHS.

XiMI4H1 JKEpena CTpyMy.

7. CTaTUCTHYHA TEPMOJIMHAMIKA

TepmoaunamiuHa KMOBIpHICTE. Popmyna bonbimana — Ilmanka st 3B’A3Ky MIK
EHTPOIIIEI0 Ta TEPMOJIMHAMIYHOIO UMOBIPHICTIO.

Posnopinennss boneiiMana 3a eneprisimu. Cyma cTaHiB Ta ii 3B'I30K 3 OCHOBHUMH
TEPMOJIUHAMIYHUMHU (PYHKITISIMU.

MonekynspHi CyMH CTaHIB ISl IMOCTYNaJIbHOTO, OOEpPTaIbHOIO, KOJMBAJIBLHOIO Ta
€JIEKTPOHHOTO PYXIB.

CratuctuyHa TepMoaMHaMIKa iaeanbHOTO Ta3zy. CTaTHUCTHUYHA TEopis TEIIOEMHOCTI
MOJIEKYJI Ta TBEPAMX TII.

CratucTiyHa TEpPMOJMHAMIKA pEAJIbHMX Ta3iB, BpaxyBaHHS MIKMOJIEKYJISIPHOT
B3aemoii. Kondirypariiinuii inTerpai.

Po3paxyHOK KOHCTaHT pIBHOBaru XIMIYHOI peakiii METOJOM CTaTUCTUYHOI
TEPMOIUHAMIKH.

8. OCHOBM XIMIYHOT KIHETUKH

OCHOBHI MOHSATTS XIMIYHOi KIHETUKH. MexaHI3M peakiii, MpocTi Ta CKJIAJHI pPeakiiii.
[Buakicte peakmii. Kinetnuni kpuBi. Kinetwuni piBHsHHS. [lopsimok peaxuii Ta
MeTOau Moro BuzHaueHHs. KoHcTanTa mBUaKoCTi peakiii. [lepion HamiBnepeTBOpEHHS.
MonekynspHICTh €JIEMEHTApHUX peakiiii Ta 11 3B'S30K 3 TMOPSIKOM peaKIlii.
[HTeTpyBaHHS KIHETUYHUX PIBHSHD JUISl pEAKI[ii pi3HUX MOPSIKIB.
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Cknagni peakuii. Ilapanensni peakuii. IlocmimoBni peaxmii. Merox crarioHapHOTO
ctany. O60poTHI peakirii. 3B'130K MK KIHETUKOIO Ta TEPMOJIUHAMIKOIO.
MounekynsipHo-KiHeTHYHA Teopis ra3iB. Posnoainenns Makcsemna-bonbsimana. Cepenans
Ta CepeIHbOKBaJpaTUuHa MBUIAKOCTI. [lepepi3 3iTkHeHHs. DakTop 3iTKHEHHs. YacToTa
3iTKHEHb. JIOBKMHA BUIBHOTO MIPOOIrYy.

SBumia neperocy B razax. Juddysisa, TermmonpoBigHICTh, B A3KICTh Ta3iB. EQy3is.
Teopis 3iTKHEHb y XIMIUHIA KiHeTHIll. AKTHBHI 3iTKHeHHs. Teopis AppeHiyca.
3anexHICTh KOHCTAaHTHU INBHJKOCTI BiJ TeMIepaTypH, €HEpris axTHBAIii XIMIYHOI
peaxkiiii Ta ii ekcriepuMeHTaIbHE BU3HAYEHHS.

Teopis mepexigHOro cTaHy (aKTUBHOTO KOMILIEKCY). [IoBepXHS MOTEHIaIbHOI €HEprii.
[IpaBuno Ilonsani. Tpancmiciitauii koedimienT. CTaTUCTUYHUN PO3PaXyHOK KOHCTAHTHU
mBUAKOCTI. TepMoaMHAMIYHMIT acHeKT Teopli AKTHUBHOIO KOMIUIEKCY, E€HTPOIIis
aKTHUBAaIi.

9. KineTuka peakuiil y rOMOT€HHHX CUCTEMAX

bimosnekynspHi peakiii B ra3zax. 3acTOCYBaHHsS Teopii 31TKHEHb. Peakiii 3a ydacTio
CKJIaJIHUX MOJIEKYJ, CTEpUYHHUI (akTop. 3aCTOCYBaHHS TEOPIi aKTMBHOI'O KOMILIEKCY
JUTst OIMOJIEKYJISIPHUX PeakKiliid y ra3ax.

MoHoMonekysipHl peakiii B ra3ax. 3acTOCyBaHHSI TE€Opli aKTUBHOTO KOMILIEKCY 0
MOHOMOJEKYJISIpHUX peakuiid. Teopis Jlingemana.

JlanuroroBi mporecu. HeposramdykeHi JIaHIJIOTOBI peakilli, JOBXXWHA JIAHIIIOTa.
MexaHi3M Ta KIHETMKA HEpO3Taly’)KeHUX JIAHIIOTOBUX peakuid. Po3sramyxeHi
JaHIOroBl peakiii, Teopiss CemeHoBa - XiHmensByna. Ilepioa iHaykuii, rpaHuYH1
SIBUILIA B PO3TaIy>KEHUX JIAHLIOTOBUX MpOLEcax.

Peakmii y po3umHax HEENEKTPONITIB. BIIMB pO3YMHHMKA, KOMIPKOBUN e€(]EeKT.
Jlan1roroBi peaxirii moximepusaiiii B HEBOJHUX PO3YMHAX.

Peakii y po3unnax enektpositiB. CosiboBi epekTr. BIiuB moisipHOTo po3YMHHUKA Ha
IIBUJIKICTh PEaKIIi.

10. ToMOoreHHui Kartaiis

Busnauenns karanizy. @13UKo-XiMI4HI OCHOBH KaTamizy. Pi3HuI MK KaTanizaTopamu
Ta 1HII[laTOpaMU XIMIYHUX peakilii. Posb kaTamizy B MpOMUCIOBOCTI Ta KUBIHA MPUPO/II.
ABTOKaTaJIITUYHI peakiii Ta iX KIHeTHKa.

["omorennwmit katani3. Karani3 y razosiii ¢asi. Teopis npoOMiKHUX CIOJIYK y KaTami3l.
Karaniz y po3umHax. KuclI0THO-OCHOBHMM KaTami3, 3arajJbHUM Ta crerudiuHuil.
Kopensuiiiai criiBBigHOmeHHs bpencrena. MexaH13MU KHMCIIOTHO-OCHOBHOTO KaTallizy.
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Karami3z okucHO-BITHOBHHX PEaKIIiil y po3unHax. MeTanoKOMITJIEKCHUIN KaTai3.
11. ®13uyHa XiMis TOBEPXHEBUX SIBUIIL

AncopOrtis B cucteMi TBepJe Tijo - ra3. AmcopOrist 1 abcopOitiss. Tumu amgcopOrrii -
¢di3nyHa Ta XiMigHa agcopOiis. Kputepii BigMiHHOCTI (i3UYHOT Ta XIMIYHOI aJIcOpOIIii.
3MmiHa eHTadbmii Ta eHTpomii npu ancopOmii. [3orepma Ta 1300apa aacopOIii.
HeaktuBoBana Tta akTuBOBaHa ajncopoOmii. [lorenmiansHi KpuBi JlenHapaa-/[xoHca.
Jlokasni3oBaHa Ta HEJOKaIi30BaHa afCcopOIisl.

Teopiss MoHOMoOnekymsipHoi ancop6buii Jlenrmiopa.  ['onoBHI mocTynaTu Teopii.
PiBusiHHS 130TepMu afcopOiiii JlenrMiopa Ta oro aHami3 B 001acTi MalluX, CEPEAHIX Ta
BUCOKHMX THUCKIB ajacopOary. JliHeapusauisa piBHsSHHS JleHrmiopa. 3acTocyBaHHS
JiHeapu30BaHoi ¢opMu piBHSIHHS JIeHrMIopa Juisi BU3HAYEHHS €MHOCTI MOHOIIApy Ta
KOHCTaHTU aJcopOIiiHOT piBHOBaru rpadiuauM MeTonoM. [luroma moBepXHs
a7ICOpOCHTIB Ta i BU3HAYCHHS.

Teopis nomimonexynsapHoi anacopOiii - Teopis BET (bpynayepa - EmMmera - Tennepa).
[l'onoBHi moctynatu Tteopii BET. Amnamiz piBusuas BET Ta iioro niHeapu3saiiis.
®izuunuit 3mict koHctaHtd C. Tunm 13orepm azacopOiii. BuszHaueHHS €MHOCTI
MOHoOMapy Ta KOHCTaHTH C rpadiyHMM METOJIOM IpPH BUKOPUCTAHHI JIHEApPH30BAHOI
¢dbopmu piBHsHHS BET.

Kaninsgpua xonzaencamis. ®Pi3MyHa CyTh Teopii KamuigpHOT KoHJeHcauii. Mexa
3actocyBaHHA piBHAHHS Tomcona-KenbBiHa. ['icTepe3uc kamiasipHOi KOHJEHcalli, HOro
npuunHd. Tunu nop. Tunu ricrepesucis.

Heonnopigna mnoBepxHs. Kputepiii HEOAHOPIAHOCTI MOBEPXHI 1 MNPUYMHM 11
BUHUKHEHHs. TepMonuHamika ajacopOuii Ha pPIBHOMIPHO HEOJHOPIJIHIA MOBEpPXHI.
OCHOBHI TOJIO)KEHHSI ONHUCAHHS aAcopOIii Ha PIBHOMIPHO HEOJHOPIAHIN MOBEpPXHI.
KBasinorapudmiuna i3orepma agcopoOiiii ThoMKiHa Ta 1i aHAMTI3.

[30cTepuuna TenioTa afacopOIii Ta i BU3HAYECHHS 13 130CTep aAcoporii.

12. 'ereporeHHuit Karani3

Bu3HaueHHsT MIBUIKOCTI TeTEPOre€HHO-KATANITUYHOI peakilii Ta MUTOMAa aKTUBHICTh
Katanizaropa, npaBuio bopeckoBa. JludysiitHa Ta KiHETHYHA OOJACTI MPOXOKEHHS
TeTePOTCHHO- KATAITUYHUX TPOIECiB. AKTHUBHICTh Ta CEJIEKTUBHICTh T'€TEPOTCHHHX
KaTaJi3aTopis.
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KineTnka rereporeHHO-KaTaTITUYHUX pEeaKI[ii Ha OJHOPIMHUX TOBEPXHSIX, CTamii
KaTaTTHYHUX MpolieciB. KiHeTuka peakiiiii Ha HEOTHOPITHUX TTOBEPXHSIX.

['ereporenni karamizatopu. OCHOBHI TUIM TE€TEPOTEHHUX KaTaiizaTopiB. KucioTHo-
OCHOBHI KaTaiizatopu. Karani3zatopu OKHCHO-BITHOBHUX PEAKITIH.

Karamitnuni BiactuBocTi MetaniB. Teopis wmynbpTumuietiB bamanmina. Hanecewni
MeTalliyHl KaTajizatopu, poiib Hocis. Po3Beneni mapu, Teopis ancam6OmiB KoGozesa.
Ponp crpykTypHOro ¢akropa B Karamizi Ha MeTalax, CTPYKTYpPHO-UyTJIMBI Ta
CTPYKTYpHO-HEUYyT/IHBI peakiii. Karamiz Ha MeTamiyHIX MOHOKpHUCTAIAX.

[IpomoTOpH Ta iX poJib B reTeporeHHoMY Kartaiizi. Katamtuasi oTpyTu.

MexaHi3M OKpEeMHUX reTepOreHHO-KaTaliTHYHUX TPOIICCiB.

13. KiHeTHka eJIeKTpOHUX MPOIIECIB

EnexTpomni3, XiMiuHI MPOIECH TPH EJNEeKTPOdi3i. Bumam enexTpoaHoi mospu3arii:
KOHIIEHTpaIliiiHa Ta XiMiuHa. Hampyra po3kiamy eixeKTpoJIiTiB.

Asume nepenanpyru. llepenanpyra BuaiieHHs BoaHio, piBHsAHHS Tadens. Teopis
MOBUIbHOI peKoMOiHallli aToMiB BOJHIO. BynoBa MOJBIMHOIO €JIEKTPUYHOTO IIapy,
TEOpisi MOBUIBHOIO PO3PsAY 10HIB FAPOKCOHIIO.

5. XIMIAA BUCOKOMOJIEKYJIAPHUX CIIOJIYK

1. 3aranpHi muTaHHs XiMIT TOTIMEpiB.

Knacudikauis nomimepis. [IpupogHi Ta CUHTETHYHI, OpPraHiuHl, €JIE€MEHTOpPraHiYHl Ta
HeopraHiyHi nojiMepu. JIiHiMHI, po3ramyxeHl Ta 3WMUTI noximepu. ['omononiMepw,
KomojiMepu, Onok-komnoiiMepu. Crtepeoximis momimepiB. CepenHbOUUCIOBI
CepeIHbOMACcOBI MOJIEKYJISIPHI Macu Ta CTYIEHI mMoJjiMepu3allii. Meroau BU3HAYCHHS
MOJIEKYJIIPHUX Mac. MOJEeKyJISpHO-MacCOBUH PO3MOUT Ta CTYMiHD MOJIAUCIEPCHOCTI.
3MiHa BIIACTMBOCTEH MpPH TMEPEXOJl BiJi MOHOMEPIB JI0 OJIITOMEPIB Ta IMOJIIMEPIB.
®i3uyHl cTaHW y TojiMepiB. BucokoenacTuunuii ctaH. AMopdHI Ta KpUCTaIIvHI
nomimMepu. Metoau a”amizy nomimepiB. Di3uyHi  Ta  (I3UKO-XIMIYHI  METOJIU
JOCJTIKEHHS TTOJTIMEPiB.

2. ITonimepu3artis.

Enementapni cranmii momimepu3zamii Ta iX Kimacudikaiis 3aiekHO BiJ TPHUPOIH
akTUBHOTO TeHTpY. KiHeTnyHi 0cCOOMMBOCTI peakiiil momiMepusaiii. YMOBH
CTAIllOHAPHOI Ta HECTAI[IOHAPHOI KIHETHKHU. TepMoauHaMmika mojiiMepu3saiii. Terosi
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epexkTu mosiMepHu3alii BIHUIBHUX MOHOMEpIB Ta BIUIMB Ha HHUX CTEPUYHOTO Ta
CJICKTPOHHUX (HaKTOPIB.

3. Kononimepwu3zaiis.

PiBHsSiHHS cKiaqy Komodimepa. Meroau BH3HA4YEHHS CTAJUX —KOMOJIIMEpHU3allii.
Kononimepusaiiisi sk MeTOJA OLIHKH peakIliiiHoi 37aTHOCTI MOHOMepiB. Cxema Q-e
Andpes-Ilpaiica. BruiuB mexaHi3My mojiMepu3aiii Ha CKjIaja KomonmiMmepa. Metoau
oJiep>KaHHs OJIOK Ta IIETUICHUX KomoiMepiB. [IpakTuuHe 3HaYeHHS KOMOTIMepr3allii.

4. PamukanpHa mojiMepu3arisi.

3arayibHI TOHSATTS MPO BUIBHI paavKaad. Meroau TeHepallii BUIBHUX pPaJUKaiB.
Tepmiuna, pamianiitHa Ta doronommepu3saiis. PagukanpHa mojaiMepusaliis 3 XiMIYHUM
HILIIOBAaHHSAM. 1HILIATOPH, pEryisaTopH, 1HriOiTopu. KiHeTnuHa cxema pajauKaibHOI
noyMepusaiii. BB pi3Hux (axTopiB Ha IBUAKICTH ModiMepu3auiii. ['enb-edexr.
3B'30K MOJIEKYJISIPHOT MaCH MOJIIMEPY 3 KIHETUKOIO PAJUKAIBHOT MOJIIMEPHU3aLlii.

5. IIpakTUyHe 3acTOCYBaHHS PaJUKaIbHOI MOJIMEpHU3aLlii.

[Tomctupon. Ilonixmopsinin. IlomiBiHinanerar Ta mnomiBiHUIOBUN coupt. [lomimepu
HEHACUYEHUX KUCJIOT (aKpUIJIOBOiI, METAaKPUIIOBOi, MaJICIHOBOT) Ta iX MOX1THUX.

6. Monna nonimepusaris. OCHOBHi BiMIHHOCTI HOHHOT Ta paMKaIbHOI TOJiMepU3aIlii.
BbynoBa MoHOMEDIB Ta 1X 3aTHICTH J0 Pi3HUX BHJIIB HOHHOI monimepu3sailii.bezoopusHi
mporiecu Ta <«okuBl» momiMepu. Kinernka anaoHHoi mnomimepu3aiii. OcoOIMBOCTI
aHIOHHOI TMoJiMepH3alli MOJAPHUX MOHOMepiB. CTepeoperyyitoBaHHS Yy aHIOHHIN
nommepusaiii. KationHa nonimepusanisi BIHIJIbHUX MOHOMEDPIB. By/10Ba, aKTUBHICTH Ta
METO/M CUHTE3Y KapOkaTioHiB. KaTioHHa noniMepu3atis onediniB Ta ctupoy. Peakuii
pocty Ta OOMEXKEHHs PpOCTYy JIaHIIOTa TpH KaTioHHIM mnomimepusanii. KarionHa
noyiiMepu3alliss 3 KiHeTHYHUM o0OpuBoM. KiHeTWka KaTiOHHOI mModiMepu3alii Ta
3aJICKHICTh MOJIEKYJISIPHOI Macu TMOJIMEpIB BiJ HIBUAKOCTEH 1HII[IFOBaHHS, POCTY,
nepenadi ta oOpuBy JsaHiora. IlceBmokarioHHa IMojiMepu3allis BIHIIOBHUX €TEpiB.
CrepeoperyitoBaHHs y KaTiOHHIN mosiMmepu3alii. «KuBi» mojiMepu B 0€300pUBHHUX
mporiecax pocCTy JaHIora Ta CHHTE3U 3a iX jgomomororo. KoopauHaiiiHO-OHHA
nomimepuzaiis. [lomiMepusaitist  ojiepiHIB HAa TOMOT€HHHUX Ta T'e€TEPOTCHHHUX
karamizatopax [lurnepa-Harra. Yotupu renepariii karamizaTopiB y BHUPOOHHUIITBI
nosmonediniB. Mexani3M mporiecy Ta crepeoperyitoBadts. [lomimepusaitis ni€HiB Ha 7T-
ATUJIBHUX KOMIUIEKCAX MepexiqHux MetaniB. [Ipobiemu koopauHamiiHOi mogiMepu3arii
noyisipHux ~ MoHoMmepiB.  KoopauHariiiHo-iionHa  komomimepwm3aiiisa.  [Ipomuciose
BUPOOHMIITBO MOJIMEPIB METOJAMHU HOHHOI Ta KOOPJAMHALIMHO-HOHHOI MOJTiMepH3allii.
[Tomerunen Hu3bkoro THUCKY. Ctepeoperyispauil nominponiuieH. CTepeoperymispHi
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kayuyku. byrmnkayuyk. [lomudopmanpnerin. IlomimMepum Ta omiroMepu Ha OCHOBI
EMOKCUIHUX MOHOMeEpIB. [loyiMepu Ta oJliroMepu OKCeTaHiB Ta TeTpariapodypany.

7. TonikoHaeHcaris.

Monomepu IS MMOJIIKOHAEeHCAaIll]. OYHKIIOHATBHICTD MOHOMEPIB.
["oMomoiKoHIeH allis, TETEPOIOMIKOHACHCAIIS Ta CIIBIOJIKOHACHCAIIS. PiBHSIHHS
Kaposzepca. BrinB HeekBIBaJIEHTHOCTI B3a€MOMAIIOYMX (YHKI[IOHATPHUX TPyl Ha
JOBKHHY TIOJIMEPHOTO JIAHI[IOTa TIPU TIOJIKOHJEHcalii. MoJeKyIsIpHO-MacOBUN
pO3MOIiN Ta KiHETWKAa mojikoHAeHcauii. [IpoBeaeHHs MOMIKOHAEHCAlli y pO3IUIaBi,
pO3urHI eMyibcli Ta TBepaik (aszi. PiBHOBa)kHa Ta HEpPIBHOBa)KHA IOJIIKOHJEHCAIIS,
Mbk(azHa mosikoHAeHcamis. [IpomucioBe BHPOOHHUIITBO  MOJIKOHACHCAIIIMHUX
nomimepiB. Denonodopmanpaeriiii cMoid. CedoBHHO- Ta MeJaMiHO(GOpMalbIeTi IHi
cmoiu. [lomiectepu. JlaBcan. [lomamign. Haitnou-66. [loniyperanu. I[lomkapOoHaTu.
[Tomimian. Iomcunokcanu.

9. biomomimepu. [lomimepn B 0i00TiYHO aKTUBHUX cucTemax. [lomiMepu 3 BIIACHOIO
010JIOT1YHOIO AKTUBHICTIO.

[Tomcaxapuan: Kpoxmalib, amMijio3a, aMUIONEKTHH, IJIKOTeH, Lemono3a. Crocobu
nepepobku 1emtono3u. Bickoza. Auerat nentono3u. Hitponemntonosa. binku. Hykieinosi
KHUCIJIOTH - HalO1JIbIII BACOKOMOJIEKYJISIPHI ICHYIOU1 CTIOTYKH, 1X (PyHKIIII.

10. ®i3uuna Ximis oTIMEpiB.

XapakTtepHi (13UKO-XIMIUHI BJACTUBOCTI BUCOKOMOJIEKYJIIPHUX CIIONYK, BIIMIHHICTD iX
BiJl HU3BKOMOJIEKYJsIpHUX. [loHATTS mpo Mikpo- Ta makpocuctemy. Kondiryparis ta
KoH(opMmarlliss MakpoMojekyid. ['HyukicTe JaHiora - (¢QyHIaMEHTaJIbHA SKICTh
MaKpoMoJIeKyJl. BinbHO3ueruenuii naHumior, ioro Tteopisd. CepeaHbOKBaJpaTUYHA
BIICTAHb MDK KIHIIMU JaHIiora. Posmoaunr T'ayca. Ilapamerp .3ropHyTOCTI
Makpomosiekynu. Pasmomin MakcBena. TepmoanHamiyHa 1 KIHETUYHA THYYKICTh
makpomosiekys. Cerment Kyna. Kinetmunuii cerment. Ilactka ®nopi. Ilapamerp
rayukocti ®nopi. HanmonexkynspHa opranizaiis mojiMepiB B aMophHOMY Ta
KpUCTaJllYHOMY cTaHax. DiyKTyaliiiHi Ta IUCKPETHI HAJAMOJEKYJSPHI yTBOPEHHS.
BbynoBa cdepomiTis.

11. ®i3uuHi 0cOOIMBOCTI MOJIIMEPHOTO CTaHY.

3arajibHa XapakTepHUCTUKa IMoJaiMepiB. MeTacTabulbHI CTaHU TMOJIMEPHOI CHUCTEMH.
Penakcauiiini siBuma B nosiMepax. Penakcaropu. CrekTp yaciB penakcaiiii. PiBHAHHS
bonsimana. Cxkromomni6auii ctaH momiMmepiB. Teopis ckiayBaHHs. CTpyKTypHE Ta
MEXaHIYHE CKJIyBaHHS. 3MyIlleHa  BHCOKOEIACTUYHICTh. PenakcamiiiHuii Xxapaktep
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mporiecy CkiIyBaHHS. BucokoemactuuHuid ctaH mojimMepiB. Po3TsaryBaHHS i1eambHOTO
JaHurora. PIBHSHHS CTaHy MakKpOMOJEKylIH. Teopis HMPYKHOCTI CITOK. B'si3kompyskHi
BJIACTUBOCTI moJiiMepiB. Moaens KenbBina-®oiirra. [IpuHHIIUIT TeMIepaTypHO-4acoOBOi
ekBiBaJIeHTHOCTI. PiBusiHHa Binesamca-Jlenaema-®depi. Temnosi edektu. 'ictepesucHi
spumia. Pemakcariss Hanpyru. PiBHsHHS MakcBena. B'si3skoTekyunii cTaH TOJIMEpiB.
AxrtuBamiiinnii mMexaHi3Mm Teduii. PiBHsuHs Eiipinra. Peomoriuyni mojeni pO3BUTKKY
nedopmMartii y mpyHOB'sI3KOMY TiJIi.

12. Kpucranigauii cTaH nojimepis.

OcoOnuBocTi (a30BUX TMEPETBOPEHb B TMOJiMepax. 3apOAKOYTBOPEHHS Ta picT
KPUCTAIIYHUX CTPYKTYp B mojiiMepax. BanoBa kiHeTwka KpucTamizaiii. PiBHsIHHS
Konmoropoa-ABpami. Pexpucramizaris. PigkokpucTamiyHuii CTaH MOJIMEPHO1
cucteMu. OpleHTOBaHUM CTaH MOJIMEpiB. MeXaHiuHl BAacTHUBOCTI momimepi. [niika.
JloBrosiuHicTh noximepis. PiBHsHHS JKyKoBa.

13. IBOKOMIIOHEHTHI MOJIIMEPHI CUCTEMHU.

OcoOmuBOCTI  cHCTeM  MOJIMEpP-pO3uMHHHMK.  HaOyxaHus Ta  pO3UMHEHHS.
TepMmoauHaMiuHl KpUTEPii po3UMHEHHS. SIKICTh PO3YMHHHMKA. 3aCTOCYBAHHS IpaBUiia
da3 g0 cucteM mnoiimep-po3unHHUK. Jliarpamu crany. TepmoauHamika pPO3YHHIB.
Teopis po3uuniB. Poseneni po3umnu. Kpurepiit [lebas. PiBusauus ®rnopi-Dokca.
XapakTepucTUyHa B'S3KICTh, 1i 3aJIEKHICTh BiJ] MOJICKYJISIPHOI MacW MOJIMEpYy i
THYYKHUX, HaIlIBXKOPCTKUX Ta JKOPCTKUX MakpomoJjekys. KoHndopmariiss MakpoMoJeKys B
po34MHI. BIJIMB AKOCTI pO3YMHHUKA HAa PO3MIPH CTATUCTUYHOTO KiyOKa. O-Tremmeparypa
Ta 0-po3unHHUK. HamiBpo3BeneHi Ta KOHLIEHTPOBaHI PO34YMHM modimMepiB. EQexTuBHa
B's3KkicTh. CTpyKTypa TIOJIMEpPY BIPO3YMHI. 3alIeKHICTh B'I3KOCTI PO3YHHY BIJ
MOJIEKYJIIpHOT Macu mojiMepy. /[lparm, iXx ocoOJMBOCTI Ta CHOCOOM OJEpKaHHS.
TepMoauHaMIYHO PIBHOB&KHI Ta HEPIBHOBAXHI Jparii. YSBICHHS PO CHUHEPE3UC,
TIKCOTPOMIiIO, CTPYKTYpHY TaM'aThb apariiB. [lomienekTpomiTd Ta moa1aMQoIIiTH.
BnactuBocTi B TBepAOMY cTaHi Ta po3uuHi. [lomenekrponitauii edext. [30enekrpuuna
Ta 13010HHAa TO4YkM mnojiaMmdoniTie. IlomienekTponiTHi KoMmIuiekcd. [oHOOOMIHHI
BUCOKOMOJICKYJISIPHI CITOJTYKH.

14. InTenekTyanbHi NOJIMEpPHI KOMIO3UIIIHHI MaTepiaju.

CBITJIOUYTAUBI TOJIMEPHI KOMIO3UTH. [lomimepn B KOMIIO3MLIMHMX Marepianax,
3natHux a0 (orononimepusauii. HeratuBni ¢otopesuctu. [1o3utuBHI (HOTOPE3UCTH.
3acToCyBaHHS B ONTOEJEKTPOHIII. ENeKTpoHOUYYTIMBI MOJIMEPH 1 KOMIIO3UTH.
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HaniBmpoBiIHUKOBI TOJIMEpHI KOMIO3UIIKHI MaTepianu. [lomiMepHi Marteiamw uist
OpPraHIYHUX CBITJIOJIOIIB 1 COHSYHHUX €JIEMEHTIB.
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