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1. HEOPI'AHIYHA XIMIA

1. 3arajabHa ximist

OCHOBHi NOHATTH Ta 3aKOHH XiMii. ATOMHO-MOJEKYJSIpHA Teopid. XIMIYHHUIMI
€JIEMEHT, MTPOCTa PEYOBHHA 1 XIMiYHA CTIOJIyKa. ATOMHA Ta MOJIEKYJIIpHA MacH, CIIOCOOU
ix BuzHaueHHsI. DopmynpHa Maca. BusHaueHHs ximiuamX (opmyn. MolekymspHi Ta
CTPYKTYpHi ¢opmynu. Po3mipu aToMiB, MOJIEKYJT 1 KPUCTAIB.

Copodu cucrematuku XximiuHux ejgemeHnTiB (lleOepeitnep, ne Illankyprya,
Heronennc, JI.Meitep). Binkpurts nepioguunoro 3akony J.I. Menneneesum (1869 p.).
3MICT mepioMYHOrO 3aKoHY. [lepiognyuHa cucTeMa eJIeMeHTIB Ta i CTPYKTYPHI OJIUHUIII.
["on0BHI Ta NOOIYHI TIATPYIIH.

BynoBa aroma. EnexkTpoHu Ta iX mpakTHYHE BUKOPUCTAaHHS. Bu3HaueHHsS MacoBUX
yucen. X-ray npoMeni. 3akoH Mosni. PagioaktuBHicTh. Teopist pagioakTUBHOTO pO3NaLy
Pezepdopaa - Conni. 3axkon Coani - @astaca. Po3BuTok ysiBieHb npo 0ya0By atoma. Sapo
Ta Moro 3apsan. Hykmnonu. bypoBa snpa. [3otomu, i300apu, i3oToHu. IlommupeHictsh
XIMIYHUX €JIEMEHTIB. EHepreTuuHuil piBeHb MiJPIBEHb, €JIEKTPOHHUUN IIap, OopOiTaib.
KBanTogi uncina. [IpoctopoBa iHTepIipeTallisi aToMHUX opoiTaneil. MakcuMalibHa €EMHICTh
CJIEKTPOHHUX 00070HOK. OCHOBHI MPUHIUIN 3aCEJICHHS] aTOMHUX opOiTanei. [IpuHnumn
[Taymi. IlpaBuno I'ynnma. Enextponni dopmynu. Po3Burok mepiomguunoro 3akony JI.I.
Menneneena.

XimiuHuii 3B's130K. Y ABJICHHS PO BaJCHTHICTh Ta XIMIYHHM 3B'130K. [OHHMIA 3B'SI30K.
EnexTpoHeraTuBHICTh Ta CTYMiHb OKUCHEHHSI. [oH13a1iitHui noteH ian. CopiaHeHICTh 10
enexkTpoHa. HeHanpapieHICTh Ta HECHACUYEHICTh €JIEKTPOBAJICHTHUX 3B'SI3KIB.

KoBanentnnii 3B'si3o0k. Meron BaneHTHuX 3B's3KiB (B3). OCHOBHI TOJIOKEHHS
merony(B3). HanpaBieHiCTh 1 HACUYEHICTh KOBAJIEHTHOrO 3B'A3Ky. IlonsipHuii 3B'dA30K.
Junonbanit momeHt. [lonspHicTs Monekys. EdekTuBHUN 3apsiin aTOMIB y MNOJSPHUX
cnosiykax. [lonarrs npo meton moiekyiasipHux opOitaneit (MO). OCHOBHI MOJOKEHHS
merony MO. Meronq MO JIKAO. o-, n- Ta 6- 3B's3ku. KpaTtHi 3B's3ku. 3B's3yrodi,
HE3B'SI3yI0Ul Ta po3puxJIsitodi opOitani. bymoBa HaitmpocTimmx moiekyn 3 mo3utlii MO.
[Tonstts mpo ribpunmzariito opOitaneit. Tunum riopumuzarii. Koopaunariitnuii Ta
JTATUBHUMN 3B'S3KU SK (DOPMU KOBaJECHTHOTO 3B'sA3Ky. baratoneHTposi 3B's3ku. BomHeBwmit
3B'SI30K. BHYTpINIHBO- Ta MIDKMOJEKYJISAPHUNA BOJHEBHM 3B'SI30K. THUIK KpHUCTATIYHUX



rpaTtok. MeTamiuHuii 3B'A30K. BaleHTHICTh 1 MeTaiuyHUN 3B'A30K. bygoBa pedoBuHU 3
METaJIIYHUM THIIOM 3B'SI3KY.

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

Po3umnu. Ilponec po3unnenns. HenacuueHi, HacU4YeHl Ta MEPECHYEHI POIUYMHHU.
AzeotpomnHi cymimii. Koedimient poszunHHocTi. [lepekpucranizaiiis SK METOJ OYUCTKH
pedoBuH. OcMoTruHuii THCK. 3akoH BanT-I'odda. Ocmoc y npupoi. [IpyXHICTh apu Haj
po3unHamu. 3akoH Payns. 3MeHIIeHHS TemiiepaTypu 3aMep3aHHs Ta MiABUIICHHS
TeMIlepaTypy KUIiHHS po3unHiB. Kpiockormis Ta e0ymocKoris.

XimiuHi BiaacTuBocTi po3uuHiB. Teopis enexTpomiTuyHoi gucomiarii. CTymiHb
JYcoIiallii, KOHCTaHTa jJucolliamii. BiacTUBOCTI PO3YMHIB CHUJIBHUX EJIEKTPOJITIB.
JoOyTok po3unHHOCTI. {ucomianis Bogu. Boanesuit 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. [IpakTHyHe BUKOPUCTAHHS OKHCHO-BIJIHOBHUX
PeaKIIiu.

2. BaactuBocTi S- i p-eJieMeHTIB nmepioANYHOI CHCTEMH Ta iX CHOJIYK.

3aranbpHa xapakrtepuctuka ejeMeHnTiB | rpymu (Ciaporen; jayxHi enemeHTH:
Jlitiii, Harpii, Kamiii, Pyoinmiii, Llesiit). ['igporen. OcoOmuMBOCTI HOro XiMiuHHX
BrnactuBocTedt. JlyxkHi Meranw, iX opjepkaHHs, (i3WyHi, XIMI4YHI BJIACTHUBOCTI Ta
3actocyBaHHsA. OKCUIH, TIAPOKCUIN, IEPOKCUIN T O30HIIH.

3aranbHa xapakrepuctuka ejaemeHntiB |l rpymm (Bepwuiiii; Marwiii;
Jy:xkHo3emebHI ejqemenTH: Kanbmiii, Crponuiii, Bapiii). bepuniii Tta MarHii.
[TommpenicTh y mpupo i, ocHOBHI MiHepanu. OaepskanHs, Gi3udHi Ta XIMIYH1 BJIACTUBOCTI
METaJiB Ta iX croiiyk. Jly>)kHO3eMenbHI MeTanu. 3HAXOJEHHS Yy NPUPOJl, OCHOBHI
MiHepanu. OnepkaHHS MeTamiB, iX (I3MYHI Ta XIMIYHI BJIACTHUBOCTI, 3aCTOCYBAHHS.
Oxcuau Ta riipokcuan. Po3unHHI Ta MOraHo pO34MHHI COJIi. 3MIHA TEPMIYHOI CTIMKOCTI
coJiel B Py JTY’KHO3EMEIbHUX METaliB. ['ajJoreHiu JIyKHO3eMEeTbHUX METAaIB.



3aranbHa xapakrepuctuka eneMmeHTiB Xl rpynu (bop, Aurominiii, I'auii,
Inpniii, Taniit). bop. OxepxanHs KpucTamiyHOro Ta aMophHOTO 60py, HOr0 B3aEMOIIA 3
MeTaaMu Ta Hemertaiamu. bopumau. bopanu. Hitpua 6opy. bopa3on ta "Oima caxa'.
["anorenigu G6opy. bopartHi KHMCIOTH Ta iX coJii, oJepKaHHsS, Oyq0oBa Ta BJIACTHUBOCTI.
3acTocyBaHHS CHOJIYK OOpY.

AnromiHid, Horo momupeHicts y npupoxai. Kopyna, mryuyni py6inu. OpepxaHHS
aJIFOMiHII0, Horo (i3u4Hi Ta XiIMIYHI BIACTUBOCTI, 3aCTOCYBaHHS. [ 1IpOKCH] aIIOMIHIIO,
aMIOMiHATH, coJil amoMiHiro. [Ipupomni Ta mTy4dHi amromocwmikatd. lleomitn Ta iXx
BUKOPHUCTAHHS SIK MOJICKYJISIpHI cuTa. ["ajmoreniau amominio. ['apu Ta HITpU aToMiHiO.

TTomupeHicTh eneMeHTIB HiArPyH rajiio y mpupoi. OnepskaHHs MeTaliB. X ¢pisuyni
Ta XIMi4HI BTaCTUBOCTI. AMGOTEPHICTD iX OKCHJIIB Ta T1APOKCHUIIB.

3arajgbHa xapakrepuctuka ejiemeHnTiB X1V rpynu (Kapooun, Cuiiniii, I'epmaniid,
CranywMm, ILtriomoym). KapOoH. 3HaX0KEHHS Y IPUPO/Ii, MOIIKMPEHICTh Y OPraHIYHOMY Ta
HeopraHiyHOMY CBITl. OCOOJIUBICTh €JIEKTPOHHOI OyJOBM aToMa BYTJEII0. Y TBOPEHHS
3B'SI3KIB  KapOOH-KapOOH PI3HOI KpPaTHOCTI Ta MpUpoJa 3B'S3KIB KapOOHY 3 I1HIIMMH
enemMeHTamMu. Anotpomis (anmas, rpadir, rpadeH, kapOiH, (ynepeHu). 3aCTOCYBaHHS
anmasy, rpadity i caxi. XiMi4HI BIacTUBOCTI Byriemto. Okcunu kapoony. KapbonatHa
kucioTa 1a ii comi. KapOoninmu.

Cuminiii. Pons cuminito B Oyz0B1 3eMHOI kopyu. OCHOBHI CWIILIMBMICHI MIHEpaIu -
kBapi, cuwiikatd. OjepkaHHS CWJIIIIO, WOro (i3u4Hi Ta XIMIYHI BJIACTHUBOCTI.
HamiBnpoBiTHUKOBI BIACTUBOCTI CUIIIII10. CIIOTYKHU CHIIIIIIIO 3 METaJIaMH Ta HEMETaTaMH.
Cunminuau. CoJyKy CUJIILIEO 3 BYTJIEIEeM, CIpKOIo Ta a30ToM. Okcuau cuiiiito. CuslikaTHa
KHCJIOTa Ta ii Coi.

[TommpeHicTh €1eMEHTIB MIArPYNU repMaHilo y mnpuponi. MiHepaiu cTaHymy Ta
wiroMOymy. OneprkaHHs TepMaHito, Horo (pi3uyHl Ta XIMIYHI BJIACTUBOCTI. ['epMaHiii y
HAIBIPOBITHUKOBIHN TexHiMl. Oep:kaHHs CTaHyMy Ta itoMOyMy. [IpakTuyHe 3HaUYCHHS
ix crosyk. XiMI4HI BJIACTMBOCTI €JIEMEHTIB MATpynu repmanito. OKCUIU, TIAPOKCHUIH,
coii. KucimoTHo-oCHOBHI Ta OKMCHO-BiIHOBHI BiracTHBOCTI croyk enementiB (11) ta (1V)
niarpynu repmadito. CBUHLEBHM akymynsaTop. lamoreHinm Ta cyiab(dild €JIEeMEHTIB
NPy TePMaHIIo.

3aragbHa xapakrepuctuka ejgemeHTiB XV rpynu (Hirporen, ®ocdop, ApceHn,
Ctubiii, bicmyT). A3or. IlommupeHicTb Ta KpyrooOir y mpupoji. 3acTOCyBaHHsS Ta
BJIACTUBOCTI a30Ty. MeTou 3B'a3yBaHHs aTMocepHoro a3oTy. AMoniak. CoJl aMoHI10, iX
TepMIiUHA CTIMKICTh. ['i1poi3 coneit amoHi1t0. AMOHIaK sk Jiirana. Hitpuau Tta aMmian siK



noxigHi amoHiaky. [impasun Ta rigpokcunamid. Opepxkanss, BiactuBocTi. Codi
riipa3oHilo. A3UJOBOJICHb Ta a3ujaHa KucioTa. As3uau. [anoreHigm HITpOreHy, ix
BiactuBocTi. Oxcumu HiTporeHy. Oxcupa Hitporeny (l). OmeprkaHHS, BIIaCTHUBOCTI,
3actocyBanHsa. MoHookcua Hitporeny (NO), omeprkanHs Ta #oro BiactuBocTi. OKCHI
HiTporeny (lI1). Hirputna xucnora. Hitput Ta ix BmactuBocti. HitpaTHa kucnora, ii
BJIACTMBOCTI, METOJIM OJIEpXaHHs Ta 3acTocyBaHHs. HiTpaTu, iX BIaCTHBOCTI, TepMiuHa
CTIMKICTh Ta MPAKTUYHE 3HAYCHHSI.

®opmu  3HaxomkeHHs (ochopy y npuponi. AnoTpomHi BuUA03MiHH (ocdopy.
BnactuBocti ocdopy, ioro 3acrocyBanua. Oxcumu dochopy, OymoBa, onepikaHHs,
BiacTUBOCTI. ['imodocditHa kucmoTa Ta ii comi. DocditHa kuciora. PochartHi KUCIOTH
(meTa-, opTo-, MOJIMETa-, 13010J1i-, T€TePOIOJIi-), iX OyJ0Ba, OJEpKAHHS Ta BIACTUBOCTI.
Merta- it oprodocharu, noasiiini ¢pocdartu. [Ipakrrnune 3HaueHHs Gocdaris. I'anoreHign
dbocdopy. Ponb cionyk pocdopy B 01070T1UHHUX MPOIECaX.

[linrpyna apceny. 3Haxo/ukeHHs y mnpuponl. Opep:kaHHA TPOCTUX PEYOBHH, iX
¢b13uyH1 Ta XiMi4H1 BiactTuBocTi. Okcuau Ta rigpokcuau eneMmentiB (1), ix comi. Oxcuaun
eneMeHTiB miarpynu apcery (V). ApceHaru, ctubatu Ta OicMyTaTH, iX OJCp)KaHHS Ta
BJacTUBOCTI. Cynb(hiaM €JIEMEHTIB MATPYIH apCceHy.

3araibHa xapaktepuctuka ejemeHTiB XVI rpynu (OxkcureH; XajabKOTeHH:
Cyab@yp, Cenen, Teayp; Ilononiii). Oxcure. Woro 3Hauenus y €BOJIIOLIIT 36MHO1 KOpH
Ta )KUBOI Npupoau. bygosa monekynu okcureny 3 nosuinii metony B3 ta MO. Ximiuni
BJIACTUBOCTI OKCUTEHY. [lomupeHicTh 1 3HaXO0KEHHS XaJIbKOTEHIB y MPUPO/Il (cCaMopoaHa
cipka, cyib(haTu, XalTbKOTe€H1U MEeTaIIB, MOMiCyab(diIHI pyau). [JoOyBaHHS CIpKH, CEIEHY
Ta Tenypy. Pi3uyHI BIACTUBOCTI Ta 3aCTOCYBaHHS XaJdbKOr€HIB. XiIMIYHI BJIACTHUBOCTI
XaJbKOreHiB. XaJIbKOr€HOBOAHEBI KUCIOTH Ta iX cofil. ['iapocynbdiau Ta mosicynbdiam.
XanpKoreHiau K BiqHOBHMKHU. Kiacudikairis OiHApHHX CIPKOBMICHUX croiyK. Okcumau
XaJIbKOTEHIB, X ojiep>kaHHd Ta BiactuBocTi. CynbdaTHa KHUCIOTa, 11 OJEpKaHHS,
BJIACTUBOCTI Ta 3actocyBanHsA. Oneym. Cynbdath, iX TepMiuHa cCTiHKicTh. [lomicynbdaTu.
[TepokcocynbhatHi KUCTOTH Ta ix coni. Ofep>kaHHs CEICHATHOI Ta TEIypaTHOI KHCIOTH.
CynbdiTh, Tio(ceneHo)-cyab(aTh Ta MOoJITIOHaTH. ["aJIOreHBMICHI CITOJYKH XaJIbKOT€HIB.
Tioanrinpuan. TIOKUCIOTH Ta iX coJii. 3aCTOCYBaHHS XaJIbKOT€HIIIB Y XIMIYHOMY aHai31.

3aragbHa xapakrepuctuka ejemeHTiB XVI| rpymm (rajsorenm: ®rtop, XJiop,
Bpom, Mon). [Tommpenicts y npuposi. OcHoBHi MiHepany. OepKaHHs IPOCTHX PEUOBHH,
G13M4HI 1 TOKCHKOJIOTIYHI BJIACTUBOCTI TaJIOT€HIB. XIMIUHI BJIACTUBOCTI TaJjIOTEHIB.
Mixranorensi cnofyku. ['aioreHoBoiH1, iX (13U4HI Ta XIMIYHI BIACTUBOCTI. Oep:KEeHHS
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rajJloreHoBOAHIB. [ aJoreHoBOJHEBI KHUCIOTH Ta IX coii. lamoreHigu CoOaIbOBOIO,
OCHOBHOTO, aM(OTEPHOT0, KUCIOTHOTO Ta HECOJbOBOr0 THIIB. OKCUTCHBMICHI CIIOJIYKH
rajjoreHiB. OKCHT'€HBMICHI KHCJIOTH TaJOreHiB, I1X BJIACTUBOCTI, J00yBaHHS Ta
3acTocyBaHHA. CoJll OKCUI€HBMICHUX KHCJIOT TaJIOT€HIB, iX IMpaKTUYHE 3aCTOCYBaHHSI.
[TopiBHsTEPHA XapaKTEPUCTHUKA CTIMKOCTI Ta BJIACTUBOCTEH OKCHIIB TaJOTeHIB Ta iX
OKCHUT'€HBMICHHMX KHCJIOT.

3aranbHa xapakrtepuctuka egemeHTiB XVIII rpymu ([eniii, Heon, Aprom,
Kpunrton, Kcenon). [aeptHi rasu. Ictopis iX BiTKpUTTs. 3HaAXOHKEHHS Y IPUPOJIi, METOTU
BuUIeHHA. Di3uYHI BIACTUBOCTI ra3iB, IX MPaKTUYHE BUKOPUCTAHHS. BiIKpUTTS CIOIyK
1HEpTHUX Ta31B. PTOPUAN KCEHOHY, KPUNTOHY Ta pajoHy. Tpuokcuj KceHOHY. OKHCHI
BJIACTUBOCTI CIIOJIYK IHEPTHUX €JIEMEHTIB.

3. Ximisl mepexiIHUX eJIeMEeHTIB.

3araapHa xapakrtepuctuka ejgeMmeHTiB |l rpymm (Ckamnpiii, Itpii, JlanTtan,

AKTHHIH, JAHTAHOIAN, AKTHHIIN)

3aranpHa Xapaktepuctuka piakicHozemenbHux enemeHTiB (P3E). Ilommupenicts y
3eMHil kopl. OgepkaHHd MeTalB, iX (i3uuHI BiaacTuBocTi. Kiacudikaiis JaHTaHOIIIB.
Jlantanoinne ctucHeHHs. Ximiudi BiractuBocTi P3E. Oxcuam Ta rigpokcuau. Coui
IPOCTUX OKCUT€HBMICHUX KHUCHOT. IIpocTi Ta kommiekcHi comi. Jletki cnomyku P3E.
[IpakTune BukopuctanHsa P3E Ta ix cromyk.

AxTuHOimM. IX 3aragbHa XapakTepUCTUKA. BIIACTUBOCTI Ta OfepsKaHHS TOPIIo,
MPOTAaKTUHIIO, ypaHy, HENTYHIIO, IUTyTOHIIO Ta iX HAWBKIUBIMUX CHOAyK. CHONyKu
aKTHHOIMIB 31 CTYIeHAMH OKUCHeHHs +2, +3, +4, +6, Ta +7.

3aranbHa xapaktepucTuka ejaeMeHnTiB IV rpynu (Turan, Huxoniii, I'admiii).

[TommpeHicTh y mpupoi Ta OCHOBHI MiHepanu. OnepxkaHHs Ta PO3ICHHS THUTaHY,
IIUPKOHIiIO Ta radHio. [X 04MCcTKa METOM0M 30HHOI MIABKK Ta HOIUAHOro padiHyBaHHS.
3acTocyBaHHS METaJIIYHMX TUTAHY, LIUPKOHIIO, TaQHIIO Ta CIJIaBIB HA X OCHOBI. XIMIUHI
BJIACTUBOCTI €JIEMEHTIB MArpynu TuTany. OKCUIIM Ta TIAPOKCUAM, iX KUCIOTHO-OCHOBHI
BJIACTUBOCTI. TUTaHATH, HIMPKOHATU Ta radHaTu, iX OJep>KaHHs. ['aJoreHiu eIeMeHTIB
HIATPYIN TUTaHY, X OJIep’KaHHS, BJIACTUBOCTI Ta 3aCTOCYBaHHS.

3aranbHa xapakTepucTuka ejiemeHTiB V rpynu (Banaaii, Hio0ii1, TanTaur)
[TommpeHicTh CHONYK €eMEeHTIB V Tpynu y npupoai. Minepanu H1001t0 Ta TaHTaTy.
OpepkaHHS Ta PO3IITIEHHS METANIB MIATPYNHM BaHAMIIO, iX (i3WMYHI BIACTUBOCTI Ta
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3acTOCyBaHHA. XIMIYHI BJAaCTUBOCTI BaHA/Ii10, HI001t0 Ta TaHTay. OKCUAM, TIAPOKCUIN Ta
coxi Banamiro (I1), (1) ta (IV). Okcunu enementis (V). Banagaru, HioOaTH, TaHTAIATH,
OJICp’KaHHs Ta BJIACTUBOCTI. ['ajoreHinM ejeMEHTIB MATPYNH BaHAIIO, iX XIMIYHI
BJIACTUBOCTI.

3aranbHa xapakrepuctuka ejemeHTiB VI rpynu (Xpom, Moutionen, Boabsdpam)

Minepaiu Ta pyau Xxpomy, MoJiibieHy Ta Boiabdpamy. [Ipocti pedoBunu, iX dizudHi
Ta XIMIYHI BJIACTUBOCTI, 3acTocyBaHHs. CIIOJIYKHM XpoMy, MOJIOAEHY Ta BOJbhpamy
HIKYMX CTyneHiB okucHeHHs. Oxcup, rimpokcua Ta coii xpomy (), ix BigHOBHI
BiactuBocti. Okcup ta rigpokcua xpomy (1), xpomitu. Tpuokcuau eneMeHTiB MiATPynu
xpoMy. XpomMatu, Momi0JaTd Ta Bodb(ppamaTH, 130-, T€TEPONOJIKHCIOTH Ta iX COJi;
OJIep>KeHHSI, BIIACTUBOCTI, 3acTocyBaHHs. CIOIYKH 31 CTYNEHSMU OKUCHEHHs 4+ Ta 5+.
OpepxanHa Ta BiactuBocTi. Bonbdpamosi OpoH3u Ta MonibneHoBi cuHi. [lepokcumni
CIOJIYKA €JIEMEHTIB MIArpynud Xpomy. [anoreHim eneMeHTiB MIATPYyHId XpoMmy.
OpeprkaHHA, BIACTUBOCTI, 3acToCyBaHHs. OKCOTaIOTEeHIIH.

3aranbHa xapaktepuctuka ejieMeHTiB VII rpynu (Manran, TexHeuiii, Peniii)

[Tomupenicty y mnpupoai. OpepkaHHS MPOCTUX PEUOBHH. XIMIUHI BJIIACTHUBOCTI
elleMEHTIB MmiArpynu MaHrany. OKCHIH Ta TiAPOKCHUIM MaHIaHy, TEXHEIII0 Ta peHiro. Ix
oJlep>KaHHS Ta BIACTHBOCTI. OKMUCHO-BIAHOBHI BJIACTHUBOCTI CIOJYK MaHraHy Ta PEHIIO
(IV), (V1) ta (VII). Ilepmanranatid Ta MaHraHaTH. 3aCTOCYBaHHS y J1aboparopisx Ta
IPOMHUCIIOBOCTI.

3aranbHa xapakrtepuctuka ejqemeHTiB VIII, IX ta X rpyn (poamna 3aii3a:
3agizo, KodanbT, Hikeab; miiaTtunoBi meranau: Pyrenii, Poxii, Ilanagin, Ocmii,
Ipuniii, IlnaTuna)

Poauna 3aniza. [lommpeHicTs y npupo/i, OCHOBHI MiHEpaliu, OAEp>KaHHA YaByHY Ta
ctaii. [lepepoOka yaByHy Ha cTajb Ta KOBKe 3a1i30. Oiep)KaHHs KOOAIbTy Ta HIKEIIO MPH
nepepooIi cynbdinaux pya. Pi3uyHi BIACTHBOCTI Ta 3aCTOCYBaHHS METaJliB POJIMHU
samiza. Cronyku enmementiB (I1). Okcuau Ta rigpokcuau, ix BmactuBocti. Comi Ta ix
BrnactuBoCcTi. Crionyku y cTyneHi okcuHeHHs +3. Oxcuau Ta rigpokcuau. deputu Ta
dbepatu, iX ojepxkaHHS Ta BIAacTUBOCTI. Poib 3amiza B O10JOTIYHUX MpOIEcax.
3acToCcyBaHHS CHOJIYK €JIEMEHTIB POJAMHU 3aj113a.

[I1aTMHOBI METanM. IX TOMIMPEHICTh, OJEPKAHHSA Ta 3aCTOCYBaHHA. Po3fineHHs
maTuHOoiAIB. Di3uyHI Ta XiMIYHI BJIACTHUBOCTI IUIATHUHOIAIB. CHOJIYKH TUIQTHHOIMIB 3
PI3HUMH CTYNIEHSIMH OKUCHEHHSI, X OJIepKaHHS Ta BIACTHBOCTI.



3aranbHa xapakrepuctuka ejgemeHTiB XI rpynu (Kynpym, Apreatym, Aypym).

[TomupenicTh y OpHUpOi, OCHOBHI MiHepainu. Mertamyprisg Miai, cpibia Ta 30J0Ta.
®di3uyH1 BIACTUBOCTI MeTaliB. 3acTocyBaHHs MeTaiiB XI rpynu Ta ix cnonyk. XiMidHi
BJIACTUBOCTI. 3MIHa OCHOBHHUX CTYIEHIB OKUCHEHHsS B MArpymi. OKCUAW Ta T1IPOKCUIN
enemeHTiB miarpynu Mini. [amorenimm. Coili OKCHUTEHBMICHUX KHCIOT. Cromyku
eneMeHTiB XI rpynu 31 cTyneHnsmu okucHeHHs +1, +2, +3.

3aranbHa xapakrepuctuka ejgemeHTiB XII rpynu (Hunuk, Kaamiii, PTyTs).

3aranbpHa XapaKTePUCTHUKA, MOIIHUPEHICTh Y MIPUPO/1, OCHOBHI MiHepanu. Oaepx aHHs
MeTaliB, iX (PI3WYHI BIACTUBOCTI Ta 3aCTOCYBaHHs. XIMI4HI BiacTUBOCTI MeTamiB XlI
rpynu. OKCUIH, TIIPOKCUIU, COJI, iX XIMi4HI BJACTUBOCTI. OCOONMBICTH XiMIi PTYTI.
KomniekcoyTBoproroua 31aTHICTh METAJIIB NIATPYNH HUHKY.

2. AHAJIITUYHA XIMIA

......

y HapOJHOMY I'OCIIOAAPCTBI Ta B OXOPOHI 00'€KTIB HABKOJMILIHBOTO cepeloBuIla. Buau
aHai3y 3a IPUPOJIOI0 PEUOBUHU, 10 aHATIZYEThCS. XiMIUHI, (13UKO-XIMIUHI, (H13UYHI I
010JIOT1YHI METOU aHATI3Y.

XiMI4HA piBHOBara B FOMOTE€HHHUX 1 T€TEPOreHHUX cucteMax. KucioTHO-OCHOBHI
peaxiiii, peakili OKUCHEHHSI-BITHOBJIEHHSI, KOMIUIEKCOYTBOPEHHS i OCa/I)KEHHS B aHai31.
KoHcaHTH piBHOBarM y TOMOIE€HHHUX 1 TIE€TEPOr€HHUX CHUCTEMax: TEpPMOJWHAMIYHI,
KOHIIGHTpAIliiiH1, YMOBHI KOHCTAHTH, iX 3arajbHa xapakrepucTtuka. Pospaxynku pH y
poO34YMHAX KUCIOT, OCHOB 1 cojed. bydepni pozumnu. Pozumnu amdomnitie. Bruums
HEBOJHUX PO3YMHHUKIB HA MPOTOJITHYHI PIBHOBArd KHCIOT, OCHOB, cojieii. OCHOBHU
HEBOJIHOTO TUTPYBAHHS.

Enextpoani norenuianu. PiBusuus HepHcra. CtannapTHl W peanibHI NOTEHIIAIIN.
KoHcTranTa piBHOBarn OKMCHO-BIJHOBHOI peakuii, HanmpsMOK peakiiid. Brums
KOHKYPEHTHUX PEaKIliii, OcaKEeHHs, KOMIUIEKCOYTBOpeHHs Ta pH po3unHy Ha OKHUCHO-
BITHOBHHH ITOTEHITIAJI.

KommniekcHi cnonyku B aHamizi. KoHcTaHTa CTIMKOCTI KOMIUIEKCHUX CITOJIYK.
Kommnekcn ~ MeraniB 3 OpraHiYHUMH W HEOpPraHIYHUMHU  JITaHIaMHU.
BHyTpilIHROKOMITJIEKCHI Ta XesaTHl crnoidyku. LlukinoyrBopenHs. loHH1 acoriary.
Kommiekcn 10HIB MeTaliB 3 MAKPOIMKIIIYHUMH Jiiraniamu. Komriekcu 10HIB METaliB 3
KHUCHEBMICHUMH, a30TOBMICHMMH Ta CIPKOBMICHUMH JITaHAAaMHM, iX 3aCTOCYBaHHS B



a”aimizl. Peakuii MackyBaHHS Ta I€eMacKyBaHHs B aHAI31.

Mertposioriuai ocHOBU aHamizy. IloxwOKu, MpaBUIBHICTH 1 TOYHICTH aHai3y.
MeTtonu OIIHKM MPaBUILHOCTI: BUKOPUCTAHHS CTaHAAPTHUX 3pa3KiB, METOJ J100aBOK,
31CTaBJICHHS 3 IHIIMMU MeToJaMu aHami3zy. CTaTUCTHYHI KpUTepii MEepeBIpKH TiroTes3, iX
3aCTOCYBaHHS ISl OLIHKW MpaBHibHOCTI. [lomunku mepioro ta apyroro pomy. Kputepii
TOYHOCTI: JIUCTIEPCIsi, CTAHIAPTHE BIIXMJICHHS, BITHOCHE CTAaHIAPTHE BIIXWIICHHS BUOIPKOBOI
CYKYITHOCTI pe3yJIbTaTiB XIMIYHOTO aHaji3y, po3Max BuOipku. [loBipuuii inTepBan. OCHOBH
JUCIIEPCIITHOTO Ta PErpeCUBHOTO aHaJi3y. XapaKTepruCTHUKa YyTIUBOCTI METOIIB aHAIII3Y.
Me>ka BUSIBJICHHS Ta MeXa KUTbKICHOTO BU3HaueHHs. CriocoOu iX po3paxyHKy. HukHs 1 BepXHst
TPaHUIT BU3HAYYBAHMX KOHIICHTpAITil

XiMmiuHl Ta (I3UKO-XIMIYHI MeToau aHamzy. ['paBiMerpis. CmiBocaaKeHHS.
Enextporpasimerpis. OcHoBH MeTony. TuTpuMmeTpuyHi MeToau aHamnizy. [Haukaropu
KHCJIOTHO-OCHOBHOTO Ta OKMCHO-BITHOBHOT'O TUTPYBaHHA. MeTou apreHToMeTpii Ta iX
3aCTOCYBaHHS JJIs BU3HAYEHHs TUIOreHi- 10HiB. KommuiekcoHoMmerpia. MetanmoxpomHi
iHauKatopu. OCoOIMBOCTI 3aCTOCYBaHHS KOMIUIEKCOHOMETPIi Il BUSHAYECHHS 10HIB
MeETaJiB.

Enextpoximiuni meronu  aHamizy. [loTeHmioMmerpis 1 MOTEHI[IOMETpUYHE
TUTPYBaHHS. [HIWKATOPHI €IEKTPOAM MEPIIOTO 1 JPYTOTro POIY, EISKTPOAN MOPIBHIHHS.
lon-cenexTuBHI enexkTpoau. EnekTpoau 31 CKISSHUMH, TBEpAUMU Ta  PIIKUMU
MeMOpanamu. PiBHsHHS Hikonbebkoro. [oHATTS npo koe(ilieHT CeeKTUBHOCTI 10H-
CEJIEKTUBHOTO €JeKTpo1y. OCOOIMBOCTI 3aCTOCYBaHHS 10HOMETPIi B aHa131.

Bonsramnepomerpis. OCHOBHU METOAY, BUIM BOJHTAMIIEPOMETPIi 3aJI€KHO BIJ
croco0iB po3roptku noTeHiiany. [lonsporpadiunuit ananis. [lonsporpadiuna xBuss, ii
XapaKTEPUCTHKA Ta 0OCOOJMBOCTI. 3aUIIKOBUM, MUDy31iHUI Ta rpaHUYHUN Tu]y31iiHUN
ctpymu. [lonsporpadiuni MmakcumMyMu Ta (pakTopu, M0 BIJTUBAIOTH HA HUX. SIKICHUM 1
KUIbKICHUI ToJisiporpadiyHuii anani3. OcoOIMBOCTI 3aCTOCYBAHHS TBEPIUX EJIEKTPOAIB
B aHaii3l. [HBepciiiHa BoJbTaMIepoOMETpisi, 0COOIMBOCTI METOY, raidy3l 3aCTOCYBAHHS.
BonprammepoMeTpist OpraHiyHUX CIOIYyK. AMIIEpOMETpUYHE TUTPYBAaHHA. Bumu kpuBux
amrnepMeTpuuHoro TutpyBanss. [Ipsma amnepomertpist. [IoHATTS mpo ammepoMeTpudHi
ceHcopu. KymoHomerpisa, ocHoBu MmeTony. lIpsma KyJloHOMETpiss MpU MOCTIHHOMY
NOTeHIliam, BUau KyJToHoMmeTpiB. KyimonoMmerpuune tutpyBanHs. OcoOIMBOCTI METONY.
Konaykropmerpis. O0nacTi 3acTOCyBaHHSI KOHAYKTOMETPUYHOTO TUTPYBAHHS.

Metonu MoleKysipHOi cniekTpockonii. OnTuYHI MeToau aHami3y. 3akoH byrepa-
JlamOepra-bepa. Momnsapuauii koediiieHT norjuHaHHsA. DI3UYHI Ta XIMIYHI MPUYUHU
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BimxwieHHs Bif 3aKkoHy bepa. CrnekTtpu MmorivMHaHHS, X MPUPOJA Ta XapaKTEPUCTUKA.
OcobnuBocToi 3acTocyBaHHs criekTpodoromeTpii B Y@ Ta BuanMiNA o6nacti B aHami3i
OpraHIiYHMX Ta HEOPraHIYHUX CIOJYK. 3arajbHe TOHSTTS TMPO OCHOBHI KJACH
dboTOMETpUYHUX aHATITHYHUX peareHTiB. [Y- cmekTtpockomis Ta i 3aCTOCYBaHHS B
aHaJli31 OpraHiYHUX CHOJYK. 3arajibHa Xapaktepuctuka [Y- crekrpockormii y OIukHIMN
o0acTi.

dnyopectieHTHI MeTonu aHamizy. Jliarpama SI610HCEKOTO. CrieKTpH 30Y/IKECHHS,
JroMiHectieHIli1, ¢pocdopecuenii. 3akonn ¢uryopecueniii. OCHOBHI KJIacH OpTaHIYHUX
aHATITUYHUX PEAreHTiB, MIO0 3aCTOCOBYIOTHCS y (IYyOpPECHEHTHUX METOJIax aHami3y.
XeMiTroMiHECIeHITIs B aHali31. KiHeTHYH1 MeTOoIu aHaizy.

CopO1iifHO-TIOMIHECIIEHTHI Ta COPOLIIHO- (hITyOpECIIEHTHI METOIU aHaJi3Yy.

®di3uyHl MeToAM aHajizy. 30y/KEHHS BHYTPIIIHIX 1 30BHINIHIX BaJE€HTHUX
eJNEeKTpOoHIB. EMiciiiHuil cnekTpanbHuid aHam3. Jlkepena W xapaktep 30yHIKEHHS
cnektpiB. Dorometpis nomym'sa. J>xepena 30ymKeHHS 1 MPOLECH, K1 B1IOYBalOTHCS y
noiaym’i. [HIN Buau JoKepen aTomizallii Ta 30yIKEHHS B METOJ1 aTOMHO-EMICIMHOI
crekTpomeTpii. ATomMHO-aOcopOuiiiHuii aHamiz. Jlkepena aromizamii 1 JpKepena
NEPBUHHOTO BUIPOMIHIOBaHHSA. ATomizaropu. ['oproui cymimmi. XiMiduHI MPOLECH Y
nonym’i. PeHtren-guyopecuentHuii aHam3. Jkepena 1 MeXaHI3MH  30yKEHHS
BHYTPIIIHIX €JIEKTPOHIB. OCOOIMBOCTI 3aCTOCYBAHHS aTOMHO- €MICIMHOI CIEKTPOCKOMIT
B aHaui31. Oxe- Ta POTOETEKTPOHHA CIIEKTPOCKOITIS. 3arajibHa XapakTepucThKa, 00J1acTi
3aCTOCYBaHHS B aHai31.

Metonu mac-cniektpoMeTpii. OCHOBU METOJIy, CIOCOOM 10HI3allli OPraHiuHHUX Ta
HEOpPraHIYHUX PEUOBUH. THUMHN Mac aHaMI3aTOpiB. XpomaTo-Mac-criekTpomeTpisi. O0macTi
3aCTOCYBaHHS Mac-CIIEKTPOMETPIi B aHATI3I.

Metonu TepMidyHOTO aHali3y. 3arajbHa XapaKTEepPUCTHKA, 00JACTl 3aCTOCYBaHHS.
3acTocyBaHHS TEPMIYHUX METOIB y (pa30BOMY aHaI3i.

Metonu Mikpockomii. MIKpOCKOIIsl Yy BUAUMOMY CBITJII, €JI€KTPOHHA, aTOMHAa
CKaHYIOUM MIKpPOCKOMIisl, MPOCBIYYIOYa €JIEKTPOHHA MIKpOCKOIis. TyHelbHa Ta aTOMHO-
CUJIOBA MIKPOCKOITisl. 3arajibHa XapakTepUCTUKa METOA1B, 00JIaCTl 3aCTOCYBaHHSI.

KoHnienTpyBaHHs B aHaI31 TPAIUIIIHHUX 00’ €EKTIB aHAJI3Y, MPOAYKTIB XapuyBaHHS,
y KOHTPOJI SIKOCTI JIIKApChKUX 3ac00iB Ta 0O0’€KTIB HABKOJUIHBOTO CEPEIOBHUIIA.
[ToenHaHHS KOHIIEHTPYBAHHS 3 METOJIaMHU BU3HAUYCHHS: KOMOIHOBaHI1 1 TIOpUIHI METOAH
ananizy. KoHlleHTpyBaHHS B aHAJTITUYHOMY IUKJI. 3arajbHi KUIbKICHI XapaKTepUCTUKU
METO/IIB KOHIIEHTPYBaHHS. XapaKTEPUCTUKN KOHICHTPYBaHHS Y JBO(PA3HUX CHCTEMax.
Knacudikariist METOIIB KOHLIEHTPYBaHHS.
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MexaHi3mMu copOLIHHOTO KOHLEHTpYBaHHSA. OCHOBHI THUIM B3a€MOJIH «COPOEHT-
copOar». CTaTnuyHi Ta JUHAMIYHI METOAU COPOIIMHOrO KOHIIEHTpYBaHHSI. Bumoru no
copOeHTiB. KiIbKICHI XapaKTepUCTUKU COOIIIMHOIO KOHIIEHTPYBaHHs. XapaKTePUCTHKU
copOenTiB. TexHika CcOpOLIHHOrO KOHILIEHTPYBaHHSA. 30BHIIIHbOAU(DY3iiHA Ta
BHYTpIIHbOAU(Y31liHA KiHETHKA CcOpOIiifHMX piBHOBar. OCHOBHI THUNU COpPOEHTIB.
Opraniuni ioHiTH, iX Ki1acuikaiis Ta BIacCTUBOCTI. MaTpuilsd OpraHiyHHX 1OHITIB.
CeneKTUBHICTh PO3/UICHHS 10HIB 3a JOMOMOTOK OpraHiyHUX ioHiTiB. Heopraniuni
10HOOOMIHHUKH. KoMriekcoyTBoprolodi copOeHTH: COpPOCHTH 3 MPUILIEIUICHUMU
rpyliaMH Ha MOJIIMEPHIN OCHOBI Ta HEOPTaHIYHIN MaTPHIli, OJIMEPH] reTepOIaHITIOTOBI
COpOCHTH, COpPOEHTH 3 HEKOBAJICHTHOI MOJU(DIKAIIEID KOMILIEKCOYTBOPIOIYUMU
peareHTamu.

OCHOBHI TUIIUM €KCTPAKLIMHUX CHUCTEM, BUKOPUCTAHHS €KCTPAaKI[li B aHAJIITHYHIN
ximii. Knacudikarisi ekctpakiiiinux cucreM. Peakuiiina excrpakuis. OyHaaMmeHTanbH1
3aKOHM €KCTpakiii. 3arajbHl KUIBKICHI XapaKTEpUCTUKUA eKcTpakuli. PiBHOBara
eKCTpakiiiHOoi cucteMH, ii kpurtepli. LlIBuakicTh Ta pexxum exkcTpakuii. MexaHi3Mu
eKCTpaKIIii. Crnocobu IPOBEACHHS EKCTpaKIIii. Ximizm eKCTpaKIIii
BHYTPIIIHbOKOMITJIEKCHUX crnoiyK. PiBHsHHS Konbrroga-Cennena. Brius npupoau
OpPraHIYHOTO PO3UYMHHHUKA HAa €KCTPAKIIII0 BHYTPIIIHBOKOMIUIEKCHUX CIIONyK. ExcTpakiis
KOOPAMHAIIMHO HACHMYEHUX Ta HEHACHMUYCHHMX KOMIUIEKCIB. BHUOIpKOBICTH pO3ALICHHS
METaiB MPHU EKCTPaKLIi BHYTPIIIHbOKOMIUIEKCHUX cOIyK. OOMIHHA €KCTpaKLisl.

Xpomatorpadiudi Mmeroau anamzy. Kimacudikauis xpomatorpagiyHux METOJIIB 32
XIMI3MOM B3aemojii y cucteMi '"copOeHT-copOaT' Ta 3a TEXHIKOK BUKOHAHHS
eKCIepuMeHTy. TeopeTHdHi OCHOBM JIIHIMHOI HeijeanbHoi xpomarorpadii. OcHoBU
pinmHHOI Ta ra3oBoi xpomarorpadii. TonkomapoBa xpomartorpadis. loHooOMiHHA
xpomarorpadis. AxacopOmiitna xpomarorpadis. EnexkTpokiHeTwnuna xpomatorpadis.
MonudikoBani cOpOEHTH Ta 1X BUKOPUCTAHHS B aHATI3I.

AHaJi3 TpOAYKIlli MeTalypriiHoro BUpoOHUIITBa. OCOOJUBOCTI aHaANI3y 00'€KTIB
IPUPOIHOTO CEpeIOBUIIA — BOJH, TOBITPs 1 IpyHTIB. OCOOIMBOCTI aHaNI3y JIIKAPChbKUX
3ac001B. OcHOBH (hapMaleBTUYHOTO aHai3y. OcoOJIMBOCTI aHAITI3Y XapYOBHUX MPOAYKTIB.
Oco6nuBocCTi aHaizy 610J0TIYHUX 00’ €KTIB: BUSHAUCHHS OUIKiB, aMIHOKHCIIOT, JIMIIB,
BYTJICBO/IIB, HYKJICTHOBU1 KUCTOT. [IOHSTTS mpo GioceHCOpr HA OCHOBI IMMOO1TI30BaHUX
(dbepMeHTIB, aHTUTIJI/aHTUTEHIB, HYKJIETHOBUX KHCIIOT.

AHanmiTHYHA XIMisl €JIEMEHTIB: JIy’)KHO-3eMeNbHI, Mmepexiani, Baki meranu, P3E,
HEMETAIH.
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3. OPTAHIYHA XIMIsA

1. 3arasbHi MOJIOKEHHS

1.1.  IIpeamer opraniuHoi ximii. YHiKanbHI BiacTUBOCTI KapOoHy, 110 € TPUYHMHOIO
pO3TJIsiy MOTO CIOJYK B OKpeMii raimysi Ximii. Pi3HOMaHITHICTh KJaciB 1 Oe3MexKHe
YHUCJIO OPTAaHIYHUX CIIOTYK.

Jl)xepena Opra”iyHOi CHUPOBHHH. MeETOAM BWIYYCHHS, OYMINCHHS Ta imeHThdiKarii
OpraHiyHUX CHoJiyK. [IpwHIMIM KITBKICHOTO €JIEMEHTHOTO aHaji3y, BU3HAYCHHS
MOJICKYJISIPHOT (POPMYJTH CIIOTYKH.

OpraHivyHi pe4OBUHU 1 )KUTTA. 3HAUEHHSI OPTaHIYHUX PEYOBUH y MPAKTUYHIN IISITBHOCTI
JIO/IUHHU.

1.2, OCHOBHI NOHATTS OpraHiyHoi Ximii. ['oMmonoriuni psau. @opmyBaHHS Ta OCHOBHI
MOJIOKEHHS Teopli OyJ0BH OpPraHiYHMUX CIOJYK. BaJeHTHICTH 1 KOOpUHAIIIHE YHUCIIO.
OCHOBHI TUIH CTPYKTYPHUX (PparMeHTIB OpraHIYHUX MOJIEKYJI: POCTI i KpaTHi 3B’ S3KH,
KapOOHOB1 JIAHIIOTH 1 LMKJIM, pajvkain Ta (yHKIIOHaIbHI Tpynu. Psam 1 kimacu
OpraHIYHUX CIIOJIYK.

Tunu xiMiyHUX (HOPMYJ: eMIpUYHI, CTPYKTYpHI, CKOpPOYEHi, OpyTTO-PopMyIH,
dbopmynu nmpoctopoBoi OyaoBu. CTpyKTypH1 GopMysH siK 3acid BioOpa>keHHs Oy/10BU
opraHiyHux cnoiyk. CTpykTypHa 13omepis Ta il pizHoBuAuW. I[IpocTopoBa izomepis.
MounekynsipHi Mmoaeni. KoM toTepH1 mporpamu Ajis Bi3yasizalii XiIMIYHUX CTPYKTYp

HomeHnknatypa B opra”iuHiil xiMii ik 3aci0 MO3HAYEHHS XIMIYHMX CIHOJIYK 1 peakiiil.
HomeHnknatypa TpuBiaibHa, 3aMiCHA, pPaJUKaIbHO-(DYHKIIOHAJIbHA, CHCTEMaTH4YHa
(momenknarypa IUPAC). KoM’ toTepHi mporpamu Jyisi MOOYJ0BH CUCTEMATUYHUX Ha3B
OpraHIYHUX CIIOJIYK.

13. EnexkTtpoHH1 ysBIE€HHA B oOpraHiuHiid Xximii. [IposiB XapakTepuCTUYHOCTI Ta
aJIUTUBHOCTI BJIACTUBOCTEH aTOMIB 1 3B’sI3KiB. ATOMHI opOiTtami. ['iGpuani aTomH1 i
MOJIEKYJISIpH1 opOiTani. BzaemHuuil BruuB aTomiB y MoJiekyii. Ko’ rorairist (CripsikeHHS). .
OCHOBHI TOHATTS €JIEKTPOHHOI 1 MPOCTOpoBOi OynoBU Mosiekyn. llepekpuBaHHS
opOitaneil. JloBkMHA Ta CHOpPSIMOBAHICTH 3B’s3Ky. HalOmmkeHi mMaTeMaTH4HI METOIU
OLIHKM EJIEKTPOHHOI OyJOBM MOJEKYJ: METOJ MOJEKYJIApHUX opoiTaneil,MeTo
BaJICHTHUX 3B S3KIB , TEOPIisl PE30HAHCY TOIIO. G- 1 T-3B’I3KU

JIB1 rpynu XapakTEpUCTUK €JIEKTPOHHOI OYJIOBU: €HEPreTHYHI Ta 3B’s3aH1 3 pO3MOAIIOM
€JIEKTPOHHOI TYCTHMHH. EHEpreTudHi XapaKTEepUCTHKW: EHepris 3B’SA3Ky, MOTEHIlal
10H13allli, CHOPITHEHICTh JO €eJIEKTpoHa, eHepris rpannyHux MO, ToBHA eHepris
YTBOPEHHSI MOJIEKYJIU, OTEHIlIaJIbHA TOBEPXHS MOJEKYJIH. XapaKTepPUCTUKH, TIOB’sI3aHi
3 PO3MOIIIOM €JIEKTPOHHOI T'YCTUHU: MOJISIPHICTD 3B’ 53Ky, €PEKTUBHUMN 3apsii HA aTOMI,
JTUTIOJIBHUM MOMEHT OKpPEMHX 3B’SI3KIB 1 MOJIEKYJIM B LIJIOMY, CIIHOBa TyCTHHA.
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[HnyKTUBHUN 1 Me30MepHUN e(deKTH, CocoOM iX Mmo3HauyeHHA. Teopis pe3oHaHCy SIK
BOXKJIMBUHN eTan y (OpMyBaHHI TEOPETHYHHX YSABJICHb B OpraHiyHii ximii. EnHepris
pEe30HaHCY.

1.4.  bynosa i peakiiiiiHa 31aTHICTh OPTaHIYHHUX CIIOJYK. XIMi4Ha piBHOBara. [IpomixHi
YACTHUHKH, TIepeX1HUM cTaH (AKTHBOBAHUM KOMIUIEKC) 1 MexaH13M peakilii. Kinacudikaris
peaxiiii 3a iX HacliJIKoM (3aMillleHHs, TPUETHAHHS, €1IMIHYBaHHS, IeperpyIyBaHH:), 3a
TUIIOM PO3PUBY 3B’A3KYy (TOMOJITHYHI ¥ TETEPOTITHYHI peakilii), 3a IPUPOJIOI0
peakTaHTiB (eMeKTpodUTbHI, HyKIeOo(1IbHI, PAIUKAIbHI), 32 YHCIIOM MOJICKYJ Ha CTaIii,
10 BHU3HAYa€ MIBUIKICTH peakilii (MOHOMOJEKYIApHI, O6imMoiexysipHi). Kinetnunuii i
TEPMOJAMHAMIYHUN KOHTpOJb. OpOiTanbHui 1 3apsaHUNA KOHTpoOJb. EnexTpodinbHi,
HyKJI€OD1IbHI Ta paJMKalbHI peareHTU. | OMOreHHM, reTeporeHHuil 1 Mixkda3oBHii
kaTani3.CUHXpPOHHI TMPOIECH: peakiii UUKIONPUETHAHHS Ta IUKJIOPO3ILICIIIICHHS,
CUT'MaTpOIHI MeperpynyBaHHs, €JIeKTPOLMKIIUHI peakKiii, XeJIeTPOnHl peakili, peakiii
nepenocy rpyn. Ilonsrrsa npo npasuna Byasopaa — XoddmaHna; ysiBiIeHHs Ipo J03BOJICHI
1 3a00pOHEH] 3a CUMETPIEI0 CUHXPOHHI MPOLIECH 3 MO3ULINA po3risay rpanuuHux MO
pEeareHTiIB..

15.  ®@i3uyHl ¥ (I3UKO-XIMIYHI METOJU JTOCTIPKEHHS B opraHiuHii ximii. KonuBanpHa
cnekTpockonis: npupoaa I cnekTpis, rpynoBi XapakTepuUCTUUYHI yacToTu. EnekTpoHHa
CHEKTPOCKOMIS: MPHUpOJa CIEKTPiB, TUIOM NEPEXOJiB, MOHATTS MHpo Xpomodopu W
aykcoxpomu. @nyopecnenuiss. CHOeKTpu SIEpHOIO MArHITHOTO PE30HAHCY: IXHS
pUpoAa, OCHOBHI XapaKTEPUCTUKU (XIMIYHUWA 3CYB, IHTEHCUBHICTb, MYJbTUIUJIETHICTh
CUTHAIIB), 3B’ 30K 13 6y 108010 MosteKy. Cnekrpockomis IMP na sapax H, 13C, 1°F, 3!p,
“N ta *N Tomo. Mac-creKTpoMeTpis: OCHOBHI NPHHIUIK, BUAY OPraHiYHHMX iOHIB,
MOJIEKYJIIPHUIN 10H. 130TOMHUI CKJaJ CHEKTPiB, BUAM 10HI3aIlli, (prarMeHTalisl 10HiB.
Xpomatorpadis K METOJ] aHaNI3y Ta OYHUILEHHS OPraHIYHHUX CHOJIYK.

16. OcHoBHI 0a3uM JmaHuX A THOMYKYy XiMmiuHoi iHdopmarmii: Reaxys, SciFinder,
Organic Syntheses, PubChem, ChemBL, PDB, CCDC Torio. OCHOBHI HAyKOBI )YPHAJIH,
10 MyOJIIKYIOTh IEPBUHHI JOCIIKSHHS Ta OTJIS0BI CTATTI 3 OpraHIvyHOI XiMii.

17.  TloHATTS mpo MiaHyBaHHS CHUHTE3y Ta perpocuHTe3. CHMHTOHU Ta CHUHTETHYHI
exBiBajeHTH. L{imecnpsimoBanuii Ta kKoMOiHaTOpHHI cuHTe3. KoHIemniii opraniyHoro
CHUHTE3Y Ha CTHKY OPTaHIYHOI Ta MEAUYHOI XiMii.

2. ByrneBonHi

2.1. Ankanu. ['oMoIOTIYHUIN psAJZl, HOMEHKIIATypa Ta 130Mepis ajdKaHiB, ajJKiIbHI TPYIIH.
[Tpuponni mxepena. Hadra, raz ta ix mepepoOka. EnekTpoHHa i mpocropoBa OyaoBa
aJIKaH1B, TOBXUHU 3B’SI3KiB 1 BaJIeHTH1 KyTH. [loBopoTHa 130Mepisi, KoH(popMarllii Ta ixHi
BiJIHOCHI eHeprii, hopmynn Hetomena. bap’ep obepranus. @i3uyH1 BIACTUBOCTI aJIKaHIB
11X 3aJIeKHICTh B1J] JOBXUHU KapOOHOBOTO JIAHIIOTA ¥ CTYMEHS HOTO PO3raly>KEeHOCTI..
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Metonu cuHTE3y: TiApyBaHHS HEHACUYCHHUX BYTJICBOJHIB, BIIHOBJICHHS Pi3HUX KJIACIB
OpraHiYHMX CIIOJIYK, peakiis Bropua, aexkapOOKCHIIOBaHHA 1 €JEKTPOJI3 CcoJiel
KapOOHOBHUX KuCHOT (aHomHa peakuis Komnwbe), riposi3 MarHii- 1 JiTiHOpraHiyHUX
CIIOJIYK.

XiMI4YH1 BJIaCTUBOCTI ajkaHiB. ['OMOJITUUHMI THI PO3PHUBY 3B’s13Ky. BinbHI pagukanm,
SAKICHE TPAKTYBaHHS iXHBOI €JIEKTPOHHOI OyZ0BH; (DaKTOpH, IO BU3HAYAIOTH BIJIHOCHY
CTaOlIBHICTh BUIBHUX paaukaiiB. IlepBuHHUIN, BTOpUHHUHN, TPETUHHUN paJUKaIH.
3araibHi ySIBICHHS PO MEXaH13M JIAHI[IOTOBHUX BUIBHOPAINKAIBHUX PEAKIIH 3aMillIeHHS
B ajJKaHax: TaJOreHYBaHHS, CyIb(oxysopyBaHHs, HITpyBaHHA. OKHCHEHHS,
JIETiIpyBaHHA, KPEKIHT, MIpodi3 ajkaHiB. ['eTepoNmiTHYHUNA TUN PO3PUBY 3B’SI3KIB B
ankanax. KapOokaTioHu, ix enekTpoHHa OyaoBa 1 ¢akTopH, 110 BU3HAYAIOTH BITHOCHY
CTaOUIbHICTh, OCHOBHI IIUIAXM MEPETBOPEHHs KapOokaTioHIiB. Peakiii ankaHiB B
HaJKUCIUX cuctemax. Crosiyku BKJIIOUEHHS (KiaTpaTH). bioJloriyHO akTHBHI ajikKaHWU.
[Tonsitrs mpo ¢depomMonu komax. OCHOBHI HUIIXM BUKOPUCTaHHS aJIKaHIB: MOTOpPHE
NaJINBO, NaJIbHE, PO3YMHHUKHU B OPraHIYHOMY CHHTE31.

22.  Huxnoankanu. Knacudikariiss 1 HOMEHKIATypa, CTPYKTypHa i3omepis. Meroau
CUHTE3y HACHYCHUX IMKJIB: 3 JUTAJIOTEHOANKaHIB 3a peakilielo Biopra, B3aemois
Jla30MeTaHy 3 alIkeHaMH, CHHTE3M Ha OCHOBI MaJOHOBOTO €CTEpy Ta MMOXIJIHHUX
JTUKapOOHOBHUX KHUCIOT, peakuii mukionpuenHanus. Peakiii Kyminkosuua, Ilocona —
Kxanga [igpyBaHHS apoMaTHYHMX BYTJIEBOAHIB. Po3mMpeHHsS 1 3BYKEHHS ITUKIIIB.
[IpocTopoBa OynoBa 1ukioankadiB. Kondopmairii ummoreKcaHy Ta MOro MoXigHUX:
KpiCJI0, YOBEH, TBICT-hOpMa; €KBaTOPiaJIbHI i aKCiadbHI 3B’ SI3KH, TEOMETPUYHA 130Mepis
MOXIMHUX IUKJIOTeKcany. (OcoOJMBOCTI MPOCTOPOBOI 1  €INEKTPOHHOI OymoBH
IIUKJIONIPOIIAHOBOTO KUTbIA. [TOHATTS TIPO MPOCTOPOBY OYIOBY 1HIIMX ITUKIIOATKAHIB.
BigHocHa CTIHKICTh HUKIIB 32 JAaHUMU TEIUIOT 3rOPsIHHS 1 B3a€EMOIEPETBOPEHb IUKJIIB
pI3HHX pO3MIpIB, il aHal3 Ha MIACTaBl YSABJIEHb MPO PI3HI THUOM HAmpyr. XIMIiuHI
BJIACTUBOCTI IHUKIO0yTaHy, IUKIONEHTaHy 1 IMKIorekcany. OcoOiMBi BIIaCTUBOCTI
[IUKJIONPOIIaHy. 3arajibHi YSIBJICHHS PO CEPEIHI IUKIN 1 MAKPOIMKIIW. TpaHCcaHyIApHI
peaxii.

2.2.1. [Mominukmiyai HacuveHi ByriaeBoAHl. HomeHkmaTypa 1 TUNK GIIIUKIIIYHUX CUCTEM:
CIIOJTYKH 3 130JIbOBaHUMH IUKJIAMH, CIIPOITUKIIIYHI, KOHJEHCOBAaH1 i MICTKOBI CHCTEMH.
Jlexaninu Ta iXHs MPOCTOpOBa Oy70Ba. YSABICHHS PO MPHUPOAHI MOHO- 1 TIOJIIIUKITIYHI
CHUCTEMHU TEpIICHIB 1 CTEpOiliB: MEHTON, OopHeos, kaMdopa, xomecrepoi.. KapkacHi
CIIOJIYKH: TeTpaeapaH, KyOaH, aJjaMaHTaH, J0JeKacIpaH.

23.  Ankenu. Homenknarypa, Z,E- (yuc-,mpanc-) i3omepis. Enexrponna OymoBa i
reoMeTpuyHa i3oMepis ankeHiB. CriocoOu yTBOPEHHS MOJABIMHOIO 3B’ A3KY, JET1IpyBaHHS
aJIKaHIB, YaCTKOBE TiAPYBaHHS aJKiHIB, JAEr1IpOorajioreHyBaHHs, JerajoreHyBaHHA,
Jeriipataiis CHUPTIB Ta peareHT bypreca, TepMiuHUN pO3KIIAJ] YETBEPTUHHUX
amMoHieBUX OCHOB (peakiis ['opmana) Ta okcuaiB amiHiB (peakuis Koyna), iHun peakiii
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cuH-eniminyBaHHs. [lepeTBopenHs kapOoninbHOI rpynu Ha rpyny C=C (peakuii BitTira,
Xopuepa — BoactBopara — Emonca, Iletepcena, Te60e, [Ixyiia).

[ToHATTS Mpo MeXaHI3MH XIMIYHMX TEePEeTBOPEHb alikeH1B. ['iApyBaHHS B MPHUCYTHOCTI
KaTaii3atopiB, TOMOreHHe TiApyBaHHA. [IpuenHaHHs eneKTpo(UILHUX peareHTIB 0
3B’s13ky C=C: KHUCJOT, raJIoreHOBO/IHIB, BOJM, rajoreHiB. [IpaBuino MapkoBHHKOBa Ta
Moro iHTeprnpeTarlisi. OOepHEHHs OpieHTaIlil pueaHaHHS OPOMOBOIHIO (3a Xapaliem) siK
HACIIJI0OK 3MIHM MeXaHi3My peakiiii (mepokcuaHuii edexr). IlpueaHaHHs rajoreHis:
yTBOpPEHHS rajoreHieBux 10HIB. (CrTepeoximis eneKTpo(uIbHOTO MpUETHAHHA.
PagukanbHi peakuii ankeniB. KoopauHarisi ankeHiB 3 MEpeXiHUMU METalaMu. Y SB-
JICHHSI TIPO MPHUPOAY 3B A3KY alikeH — MeTasl. OCHOBHI cTafil peakiii KaTaliTUIHOTO
rigpyBaHHs. [IposB BiTHOCHOI CTaOIIBHOCTI CTPYKTYPHUX 1 T€OMETPUUYHHUX 130MEpiB
ankeHiB. Okcocunres. [Ipueananns kapoenis. I'igpodopyBanns (peakuisa bpayna) 1 ioro
BUKOPUCTAHHS I OJIEpKaHHS NPOAYKTIB TiApyBaHHA 1 rigpaTanii 38’ a3ky C=C. OxucHi
MEPETBOPEHHS AJKEHIB: €MOKCUAYBaHHS (Y TOMY YHCII aCUMETpUYHE) yuc- 1 mpawc-
TApOKCUIIOBaHHS, posimeruieHHs 3B’ s13ky C=C, o30H0J13. Peakiiii aqkeHiB 3a aniibHUM
MIOJIO’KEHHSIM: TaJIOT€HYBaHHs, OKUCHEHHS.. Peak1ii kpoc-MeTaTe3ucy.

24. Ankanienu. Homenkiarypa, knacudikaimisi Ta i13omepia. Enexktponna Oynosa:
KOH FOTallisi KpaTHUX 3B’SI3KIiB (7,7-KOH forallis), YABICHHS MPO AesioKaiizoBaHi n1-MO
KOH toroBaHux aieHiB. HaitBaxxmupimi 1,3-11€Hu 1 criocoOu iX ofiepKaHHS 3a peaKIlisaMH
JeTiIpyBaHHs, JETiApOXJIOpyBaHHS, jaerijaparamii. XiMiuHI BJIACTUBOCTI 1,3-1i€HIB:
KaTaJlITUYHE TIAPYBaHHA, €JNeKTpodiIbHE MPUEIHAHHS TaJOTeHIB 1 TajJOreHOBOJIHIB;
OpIEHTAIllA B IIMX PEAKIIAX 332 YMOB KIHETUYHOTO W TEPMOJWHAMIYHOTO KOHTPOJIIO.
HienoBuit cunTe3. Peakilii meTaTe3ucy 3a y4acTi JI€HIB.

[Tonsitts mpo 13ompenoinu. Ilomienn. Kaporunoimu. Ilomianerunen. Kymynenu:
€JIEKTPOHHA 1 TpocTOopoBa OyaoBa. CTepeoxiMisi KyMYJICHIB.

25, Anxinu. HomeHnknatypa Ta 13omepis ajkiHiB. Onuc NOoTpidiHOTO 3B’ SI3KY BUXOSIUU
3 ysBIEHb Tpo SP-riopuau3zaiito. Di3uyHI BIACTUBOCTI W OCHOBHI CIHEKTPaJIbHI
XapakTepUCTUKU aliKiHIB. CriocoOM YTBOpEHHS MOTpidHOro 3B’s3Ky. KapOigHuil 1
MIPOJIITUYHUN METOJIA OJICPKAHHS allETUJICHY.

XiMI4HI BIACTUBOCTI AJIKIHIB: KaTaJlITUYHE TPYBaHHs, BIIIHOBJIECHHS HATPIEM Y PIAKOMY
aMoHlaky, peakiis KydepoBa, TmpuegHaHHS CHOUPTIB, KapOOHOBHX  KHUCIIOT,
raJIOTEHOBOJIHIB, I1aHOBOJIHIO; peakilii daBopchkoro i1 Penme Ha OCHOBI aleTHICHY.
OxcocuHTe3 3 BUKOpPUCTaHHSM ajkiHiB. HykineodiibHe TmpUETHAHHS 10 TOTPIAHOTO
3B’s13Ky. llepeTBOpeHHs aineTuiieHy Ha BIHUIACTHIJICH, IPOMHKCIIOBE 3HAYCHHS ITi€i
peaxkii. [{ukooniromepusariis ankiHiB; ankiHU K AieHO(M1TH. OKUCHI TIEPETBOPEHHS
ankiHiB. KHCIIOTHI BIacTHMBOCTI TEPMiHAJBHHUX AalleTHJICHIB, AaIlCTHUJICHIIA METaiB,
PEaKTUBHU Wonnua. Peakiis CoHorammpy Ta a3uja-alkiHOBa KK-peakmis. Peaxiii
METAaTe31Cy 3a y4acTl aJKiHIB: €HIHOBUI Ta aliKiH-aJIKkiHOBUM MeTare3uc.Kapoin.
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26. ApomMaTuuHi BYrJeBOoAHI (apeHu). beH3eH 1 HOro romMojoru: TOJYyeH, KCUJICHH,
KYMEH; HOMEHKJIaTypa, i13omepis. Di3udHl BIACTHMBOCTI M OCHOBHI CHEKTpaJibHI
XapaKTePUCTUKH OCH3EHY Ta HOro roMoJioriB. EQeKT KiTbLIeBUX TT-€JIEKTPOHHUX CTPYMIB
y crektpax SAMP. Jlxepena apoMaTHIHUX BYTJIEBOJHIB: KaM STHOBYTJIbBHA CMOJIa, MPO-
JTYKTH MepepoOKHu HAPTH.

Enextponna OymoBa O€H3€HOBOIO KIJbIA 1 XIMIYHI BJIACTUBOCTI OEH3EHY: BIJIHOCHA
CTIHMKICTb JO OKUCHEHHS, CXMJIBHICTh J0 PEaKIlii 3aMillleHHs, TEPMOXIMIs T1IpyBaHHSA 1
3ropsiHHS O€H3€HY, HOTO YTBOPEHHS B PEaKIlii AUCIPOINOPLIOHYBAHHS LHUKIOTEKCEHY 1
UKJIOTEKCAIEHY, 130MepHr3allisl [pI0apiBCbKOro OeH3eHy. [IoHATTS mpo apoMaTHYHICTb,
npaBmwio Xokens. HeGeH30inHi apoMaTHUHI CUCTEMH: HUKJIOMPOMEHUTIH- 1 TPOMiTiii-
KaTiOHW; HWUKIOMEHTAIEHUIIA-aHIOH, a3yJieH, aHyJdeHu. [iapyBaHHs OeH3eHy,
BIJIHOBJICHHSI HATplEM Yy pIOKOMY aMmoHlaky A0 auriapooenseny (bepu). Peakmii
apOMaTUYHOrO  €NeKTPO(PIUILHOrO  3aMILICHHS: Cyib(yBaHHsS,  HITpyBaHHS,
raJIoreHyBaHHs, aJIKUTIOBaHHs, anuitoBans. Peaxiis ®@pinens — Kpadrca. 3naueHHs 1iux
peakiiil s mepepoOKu apoMaTUYHUX BYTJIEBOJHIB, YSIBJIEHHS IMPO iXHIM MEXaHI3M Ta
H0ro excriepuMeHTaabHe 00rpyHTyBaHHS. CHHTETUYHE BUKOPUCTAHHS €JIEKTPO(PLIBHOTO
apOMaTUYHOTO 3aMmilieHHs. BB 3aMiCHUKIB y OEH3€HOBOMY KUJIbIll Ha 130MEpHHUMN
CKJIaJ, TPOIYKTIB 1 MMBHAKICTh peakiii. [IpaBuna opieHTamii Ta iX TeopeTHUHE
oOrpyHTyBaHHs.  Peakiii  paaukajabHOTO  3aMIIIEHHS 1  OPUEIHAHHSA,  T-
KOMIUIEKCOYTBOPEHHS apeHiB 3 MEePEXITHUMHU METAJIaMHU.

26.1.  Jludenin- i pudeniameran, iX oAep:KaHHs 1 BIaCTUBOCTI. KUCIOTHI BJIaCTUBOCTI
BYTJIEBOHIB, IKkana C-H kucioTHOCTI, KapOaHIOHH, X €IeKTpOHHA Oy/oBa 1 GakTopu,
10 BU3HAYAIOTh BITHOCHY CTa0LIbHICTh. J{u- 1 TpudeHninmeTaHoBl 0apBHUKU. CTUIBOEH.

26.2.  Judenin, cnocobu ioro ojepxkaHHs, 0y10Ba. YSBICHHS NPO BIUIMB 3aMICHUKIB
Ha JIETKICTh B3a€EMHOTO OOEpTaHHS 1 CTYMiIHb KOIUIAHAPHOCTI OEH3€HOBUX KUIEUb.
3aJIe’KHICTh KOH FOTallii T-eJIEKTPOHHUX CUCTEM B1Jl CTYIEHSI KOIUTAaHAPHOCTI OEH3EHOBHX
s1ep Ta ii IposiB B €JIEKTPOHHUX CHEKTPax MOXITHUX AUPeHTy. ApOMaTHUHICTb AHU(DeHi-
7y, peakuii enekTpo(iIbHOTO 3aMilllEHHs, OPIEHTAIllS B IIMX pEaklisX 1 BIUIMB Ha Hel
3aMICHUKIB. ATpornoizoMepis B paay JudeH1y.

26.3. Hadranen. J[xepena Hadrameny Ta I1HIIKUX OaraTosIIEPHUX BYTJICBOJIHIB.
Homenknatypa Ta i3oMepis MOXiAHUX HadTaleHy, HOro eJleKTpoHHa OymoBa i
apoOMaTHuHICTh. XIMIUHI BJIACTUBOCTI Ha(TaleHy: KaTaJiTUYHE TiAPYBaHHI 1
BIJTHOBJICHHSI HATPIEM y P1IKOMY aMOH1aKy, OKUCHEHHsI 1 BIUIMB 3aMiCHUKIB Ha HAIPSIMOK
ui€ei peakuii. Peakiii enekTpodiapHOro 3aMilleHHs; (akTopu, 10 BIUIMBAIOTh HA Opi€e-
HTAaIlll0 B IUX peakilisax. TeTpaniH, 1eKaiH.

26.4. AntpaneH. Homenkimatrypa Ta 13oMepia mnoxigHux. Enektponna OyaoBa 1
apoMatuyHicTh. CUHTE3 aHTpaleHy 3 CIOJIYK OeH3eHOBOro psay. Peakuii rinpyBaHHS,
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OKUCHEHHS, €JIEeKTPO(DIILHOTO TMpUEAHAHHS 1 3amimieHds, OOTOOKUCHEHHS 1
dboToaumepu3arlisi. AHTpalleH y JIEHOBOMY CHUHTE3I.

26.5. denantpeH. I[3omepis 1 HOMEHKIaTypa TMoOxigHUX. EiekTponHa OymgoBa i
apoMatuyHicTh. Cunre3 Ilmoppa. Peakuii rigpyBaHHs, OKUCHEHHSI, €IEKTPODIILHOTO
npuegHaHHS 1 3amimeHHs. [IOHATTS Tpo TPUPOIHI CHOMYKH 3 SApoM (DeHaHTpEHy.
[ToniGen3eHu: mipeH, NepuiieH, KOPOHEH, relileHd. beH3mipeH: MoHATTS PO KaHIEepO-
re’Hi crnonyku. OnTuyHa akTUBHICTB refineHiB. [loHsaTrs npo gynepenu, HaHOTPyOKH Ta
1HIITI HAHOCTPYKTYPH.

3. F'oModyHKITIOHATIBHI CTTOTYKH

31.  Enementu crepeoximii 1 ONTHYHA 130Mepis OPraHIYHUX CHOJYK. XipaJdbHICTh
Monekyn. Acumerpuunuit atom Kap6ony. D,L- 1 R,S-mHomenknatypu. Ilpoexiiiai
dbopmynu. Enantiomepu 1 paunematu. Kondirypamiiini psau. Crnojiyku 3 JBOMA
acumeTpuuHUMH aToMamu KapOoHy, aiactepeomepu, epumpo- 1 mpeo-popMH, ME30-
dopmu. CrepeoxiMis IUKIIYHUX cnoilyk. Kinbkicte crepeoizomepiB. Crocobu
posniieHHs (po3mieruieHHs) panematiB (poboru Ilacrepa). Meromu mociimKeHHs
xipanbHUX criofiyk. O6epHeHHs KOH(ITrypaIllii 1 paremizailis. 3B’ 130K MEXaHI13My peakilii
Ta CTepeoxiMii MPOJYKTIB HA MPUKIIAJl peakilii MpUeAHAHHS 10 TOJBIMHOTO 3B’SI3KY.
[ToHSATTS PO acUMETPUYHUN CUHTE3. YSABICHHS MPO ONTHYHY 130MEpPII0 CIOIyK 0e3
acuMeTpuYHHUX atoMiB KapOony.

3.2.  TajmoreHomoximHi amipaTHYHUX 1  ATIIUKIIYHAX ~ BYTJIeBOJHIB.  Di3uuHI
BJIACTHUBOCTI.

3.3.  MoHoranoreHonoxigaHi atipaTHYHUX BYIJIEBO/IHIB, X HOMEHKJIATYypa Ta 130Mepisl.
bynosa monekyn. Cnocobu yrBopeHHs 3B’si3Ky C-Hal: 3amimenns aroma I'igporeny,
peakuii NpUEAHAHHS [0 KPaTHOTO 3B’S3KYy, 3aMilIeHHS TiIpOKCUTrpynu. BiaminHi
0COOJIMBOCTI CHHTE3y 1 BIacTHBOCTEH (uryopankanis, [lonspHicTs 38’ s3ky C-Hal Ta 1i
3QJICKHICTh BiJl IPUPOJM aToOMa rajoreHy. XiMIuHI BJIACTUBOCTI MOHOTAJOT€HAJIKAHIB!
HyKJIeo(UIbHE 3aMIIIEHHSI aTOMIB TajJOTeHIB 1 JET1IpOTaJoreHyBaHHs. Y SBJICHHS PO
mexaHnizmu Sy1, E1, Sn2, E2 sk ipo "igeanizoBaHi" MeXaHI3MH peakIiii HyKJIeo(1IbHOTO
3aMIIIeHHS 1 eIIMIHYBaHHS; OOTPYHTYBaHHS BHECKIB KOYKHOTO 3 HUX 32 JaHUMU KIHETHKU
Ta crepeoximii.Mexanizm E1CB.

[TomiramoreHonoxiHI HAUTIPOCTIMNX BYTAeBOAHIB. Criocobu ofiep>KaHHS: XJIOPyBaHHS
MeTaHny, TamodopmHa peakiis. KomOiHamis peakiiii rajoreHyBaHHS aJIKaHIB,
MIPUETHAHHS TAJIOTEHIB O HECHACHYECHUX CITOJIYK 1 JAET1IpOrajoreHyBaHHS SIK 3arajlbHAN
MIJIX1J O CUHTE3Yy MOJIrajJoreHalkaHiB Ha TPUKIAAl MOXIIHUX eTaHy. OneprcaHHS
reMiHAIbHUX JUTajJOr€HOMOXITHUX 3 KapOOHUIBHUX CHOJYK 1 TMpUETHAHHS
JTUrallokapOeHiB A0 MOoABIMHOrO 3B’s3Ky. Onep:kaHHs MOJi(IyoponoXiJHUX METaHy 1
etaHy, (peonu. PeareHTH a1 JEOKCHU- Ta ACOKCO(IyOpYBaHHS OKCHUT€HOBMICHHX
CHOJIYK. ['eKcaxJIOpOLUKIOTeKCaH.
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Cronyku 3 TIABUINCHOI PYXJIMBICTIO aroMa rajoreHy. Aiji- 1 OCH3WITaJoreHiH,
crocoOu iX oJiepKaHHS Ta OCOOJIMBOCTI XIMIYHMX BJIACTUBOCTEH. XJIOPOMETHUIIIOBAHHS
apoMaTUYHUX croyyk (peakiiist binana). lu- 1 tpudeninxmopomeran. CtabiibHI BUIbHI
panukanu 1 kapOokaTioHU. beH3anbxaopu 1 OCH30TPUXIIOPUT: OJIEPKAHHS 3 TOJYCHY,
TiApOoIIi3.

Crioiyk# 31 3HIXKEHOIO PYXJIMBICTIO aTOMa TaJIoTeHy. XJIOpOBiHiI 1 xjopomnpeH. Criocoou
iX omeprkaHHs, XIMI4HI BJIACTHUBOCTI 1 3acTocyBaHHs. [lonixiaopoBani i nmosidryopoBaHi
MIOX1/THI €TEHY,.

3.4. ApoMatuyHi ranoreHonoxinni. Crocobu oaepkanus. ['anoreHyBaHHS apOMaTUYHUX
BYTJICBOJIHIB, CHHTE3 i3 cojiei mia3oHito. Peakii, mo crocyrothes 3B’s3ky C-Hal.
Oco6mmBocTi mepediry peakiiii Hykieo(piIpHOro 3aMIlICHHS B apOMAaTUYHOMY SJpi,
ySBJIEHHS PO IXHIM MEeXaHi3M, KaTaji3, BIUIUB 3aMICHUKIB. HykieodiapHe 3amMilnieHHs 3
IPOMIXKHUM YTBOPEHHSAM aHlOH-panukaimiB (Srnl). B3aemonis apuniranoreHiiiB 3
MeTaJlaMU: OJIep>KaHHSI METAJIOPraHIYHUX CIIOIYK, CUHTE3 aJKUIApOMAaTUYHUX CIIONYK 1
nmiapuiiB. JleriapoOeH3eH 1 MexaH13M KiHe-3aMiIleHHS.

Peakiiii enekTpod1IbHOTO 3aMIIIIEHHS B Psiy apOMaTHYHUX rajJoreHonoxigHux. [TousTTs
po HAYKIIAHUNA 1 Me30MepHUll epeKkTH 3aMICHUKIB B apoMaTuyHoMy psay. Edextu
aTOMIB rajioreHiB siK 3amMicHUKIB. [TomixsioponoxiiHi 6eH3eHY: OJep>KaHHS XJIOPYBAHHIM
OCH3eHy, B3a€EMOJIIEI0 3 HYKICOPUIbHUMHU peareHTaMu, OCHOBHI IUISIXH 3aCTOCYBaHHSI.
[TomixnoponoxigHi AudeHTy 1 HadTaneHy, iX TeXHIYHE 3HAUCHHSI.

Peakuii meran-katanizoBanoro kpoc-cnonyudenns (Ilanamii, Kynpywm, Hikens). Peakii
Xeka, Cy3yki, Kymaau, Crinne, Herim. Peakuii byxsansna — XapTsira Ta Yena — Jlema.
MexaH13MH MeTall-KaTajai30BaHUX MPOLIECIB KPOC-CIIOTYYEHHS.

35. T'impokcumoxigHi ByriaeBojHIB. OgHoaToMHI HacudeHl cnupth. HomeHnkiarypa,
130Mepis, knacudikamiss. Crnocodn yTBOPEHHS CHUPTOBOI TJIPOKCUTPYIH: MPUETHAHHS
Bou 110 3B’s13ky C=C, rigpomi3 3B’ sa3ky C-Hal, BigHOBIEHHS KapOOHJIBHOI Ta €CTEPOBOL
Tpyl, CHUHTE3W 3 BUKOPHCTAHHSIM METAJIOOpraHIdYHUX croiyk. [IpomucnoBi crocoOu
OJIep>KaHHS HAWUMpPOCTIMKX anmidhaTUYHUX CHOHUPTIB, IMHUKJIOrekcaHoiy. EnexrponHa
npupoja 1 noysgpHicTh 3B’sA3kiB C-O T1a O-H, BomHeBuUi 3B’S30K Ta MOro MIposiB Y
CHEKTPATbHUX XapaKTEPUCTUKAX 1 (PI3MUHUX BIACTUBOCTSIX CIHUPTIB.

XiMI4HI ~ BJACTUBOCTI  CHHUPTIB:  KHCIOTHO-OCHOBHI  BJIACTHUBOCTI,  3aMiIICHHS
TIAPOKCUTPYINIA TIPU  Ji1i CipyaHOi KHCIOTH, TaJOTEHOBOJHIB 1 TaJOreHAHTIIPUIIB
MIHEpaJIbHUX KHUCIIOT, JET1ApaTallis; po3rJisil IUX PEakilii 3 MO3HUIlIi 3arajJbHUX YSBICHb
PO MEXaH13M HYKJICO(1ILHOIO 3aMIIICHHS 1 BIIIEIIJICHHS B aliaTUIHOMY DSy .

CuHTe3, BJIACTHBOCTI, CUHTETHMYHE BHMKOPUCTAHHS AJIKUIOBUX €CTEpiB MiHEpaIbHUX
KHUCIIOT. JIuMeTuncynbdar sk peareHT MEeTUIIOBAHHS.
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[Tpuennanus cnupTiB 10 one(iHiB, AllETUIICHOBUX CIOIYK, YTBOPEHHS €TepPiB, B3aEMOJIIS
3 KapOOHUIBHUMH CHOJyKaMH, KapOOHOBUMH KHCJIOTaMH Ta IXHIMH TOXIJIHUMH.
OxkucHEeHHS 1 JeriipyBaHHs cnupTiB; peakiis OnmneHayepa. OCHOBHI HUISIXU
3aCTOCYBaHHS CITUPTIB.

bararoaromui crnuptu. [mikomi, cmocoOu iX oJepKaHHS, XIMIYHI BJIACTHUBOCTI:
OKHMCHEHHS ITIOMOYM TeTpaaleTartoM Ta HOAHOK0 KuCioTow (peakuis Manamnpana),
B3aeMOJii 3 OOpHOIO KHCIOTOIO, IIEPETBOPEHHS Ha O-OKCHAM, Jeriipararis,
MiHAKONIHOBE TMeperpynyBaHHs. Erunenrmikonb, ioro BrmactuBocti. [i- Ta
MOJIIeTHIICHTITIKOMI. [illepuH: MeToau CUHTE3y, 3aCHOBaHI HAa BUKOPUCTAHHI MPOIICHY;
YTBOPEHHS €TepiB Ta ecCTEepiB, KOMIUIEKCIB 3 COJSIMA METaliB, JeriJpaTaris.
3acTtocyBaHHA TIiLepUHY Ta Woro noxignux. [lentaepurput. Keumit, copOit. Hitparthi
ecTepu 0araToaTOMHUX CIMPTIB.

Hacuueni ta apomarnuni cnuptu. [IpaBuno EnbrekoBa — Epnenmeiiepa. AninoBuid
cnupT. MeToiu cuHTe3y, XIMIUHI BIIACTUBOCTI ¥ iXH1 0COOJIMBOCTI, ITOB’sA3aH1 3 aIlJIbHUM
MOJIOKEHHSIM Tiipokcurpynu. [lpomaprinoBuit crupT. benswnoBuil crnupt, au- Ta
TpuEHUTKapOIHOINU, METOAN CUHTE3Y ¥ XIMI4HI BIaCTUBOCTI. BiH1JI0BUI ciUpT Ta HOro
MOX1/THI..

3.6. ['impokcunoxigui apoMatuyHuX ByriieBojHiB. Homenknatypa. denonu 1 HadTONIH.
CrocoOu BBEEHHS TIAPOKCUTPYIH B apOMaTUYHE SJIPO: JY>KHE IUIABJICHHS COJICH
CyJIb()OKHUCIOT, TIAPOII3 TajJoreHONOXITHUX, 3aMiHAa aMIHOTPYIU Ha TIAPOKCUTPYITY
yepes CcoJIl A1a30H110, KYMEHOBUH CIoci0 ojepKaHHs (EeHOTy.

XimiyHl BiacTUBOCTI. [IpUyMHM TIABUINEHOI KHUCJIOTHOCTI (DEHOJIIB TMOPIBHSIHO 3
am@paTHYHUMHU COUPTAMH, BIUIMB 3aMICHUKIB. Y TBOPEHHS (PEHOJIATIB, €TEPIB 1 €CTEPIB
(deHoumiB. 3aMillleHHs TIAPOKCUTPYIH HA aMIHOTPYHY y B-HadTomi (peakiis byxepepa).
Peakuii enexktpodinbHoro 3amimenHs ¢enoniB. [leperpymyBanns (Ppuca) ecrepis
(deHoumiB sK cnocid amoBaHHA 3a KuiblieM. KonaeHcarlis penomnis 3 popmanbaeriaom,
dbenondopmanpaeriiai cMoiu. Peakiii enekTpodiapHOTO 3aMillieHHs, XapaKTepHl s
dbenouiB 1 HEHONATIB K aPOMATUYHUX CIIOIYK 3 MIJABUIICHOIO PEAKIIMHOI 31aTHICTIO:
KapOOKCHITIOBAHHSI, HITPO3yBaHHS, a30CIOTYUYEHHS, BBEJCHHS allMJIBHOI Tpynu (peakilii
["arrepmana, 'ema, Paiimepa — Timana, Binbcmaiiepa — [Maaka — ApHonbaa). ['iapyBanus
1 okucHeHHs (eHoiiB. CTabubHI (eHOKCHIBHI paaukanu. DeHonpH1 cTabimizaTopu
noyiiMmepHux matepianiB. OCHOBHI IIJISXW 3aCTOCYBaHHS 3aMilIeHUX ()EHOITIB.

bararoatomui ¢enonu. Ilipokarexon i TIAPOXIHOH: CIOCOOW OJEpIKAHHS, BiTHOBHI
BJIACTUBOCTI, YTBOPEHHS] MOHO- 1 II€TePiB, IUKIIIYHI €TepU MIpoKaTeXxomy. [ 1IpoXiHOH Ta
1HOI (¢eHonu sIK MpOSIBHUKHU (GoTorpadiyHUX MaTepiayiB. YSBICHHS NPO MPUPOJHI
CIIOJTYKH TIOX1/IH1 TIipoKaTexoiay. Pe3opiinHoi: ojepkaHHs, peakilii, XxapakTepHi s de-
HOJIIB, BIJJTHOBJICHHS /10 JUTIAPOPE30pUUHOITY. DIOPOTIIONUH: OJepKaHHs, YTBOPEHHS
€TepiB, ATKUIFOBAHHS METUJIHOAUIOM B JTY>KHOMY CEpPEIOBUIILIl, BUSBICHHS IT1IBUIIICHOT
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CXUJIBHOCTI 10 TAYyTOMEPHOTO MEPETBOPEHHS (peakKiili 3 aMOHIaKOM 1 TAPOKCUIAMIHOM).
[TousaTTs npo Ap0A0TBOPHI peuoBuHH. [liporamno.

37. Etepu: HoMeHKIaTypa, kiacudikaiis. JiadkiioBl eTepu: CHocoO0U OJIepKaHHS
(peakiist BinbsiMmcoHa), B3aeMoOjis 3 MPOTOHHUMM KHCIOTaMu, Kuciotamu Jlploica,
PO3IICTIIICHHS, OKUCHEHHS. YTBOPEHHS TiIPONEPOKCUIIB, X BHUSBJICHHS 1 BUIAJICHHS.
Huxmigai  mpocti erepu.  Terparimpodypan.  1,4-Jliokcan.  KpayH-etepu.
KomMriekcoyTBOpeHHs 3 10HaMH MeTalliB. 3aCTOCYBaHHS B Mixk(a30BOMY KaTai3i.

38. Okcupann (0-OKCHUIW, CMOKCHUIM): OJCpPKaHHsI, 130MEepH3allisi, B3aEMOMIs 3
TaJIOTEHOBOJIHSMHM, BOJIOI0, CHUPTAMH, CTHUJICHTIIIKOJIEM, aMOHIaKoM 1 aMiHaMH,
MarHifopraHiYyHUMH CIIOIyKaMu. ETUIEHOKCH T, €MiXJIOPOTIAPHH.

3.9. KapOoninbHi cionyku. bynoBa kapOoHuibHOI rpynu. HomenknaTtypa, kinacudikais
KapOOHUIbHMX  crnonyK. CrhekTpanbHl — XapakTepucTuku. CrocoOu  yTBOpPEHHS
KapOOHUIBHOI I'PYNH: OKUCHEHHS QJIKaHIB 1 aJKUIApOMAaTUYHUX BYIJIEBOJIHIB, O30HOJI3 1
KaTaJlITUYHE OKUCHEHHs 0JiIeiHIB, OKCOCUHTE3, TipaTalis ajnkiHiB (peakiis Kyueposa),
TiAPOJi3 TEMIHAIBHUX JWTAJOTCHOMOXIJTHUX 1 BIHIJIOBUX €TepiB, OKHCHEHHS 1
JET1IpyBaHHS CHOUPTIB, OKUCHE pO3IMICIUICHHS TJIKOIIB, [is YpOTPOIHY Ha
ankinranoreninu (peakiiss Commie). MeTtoaum M’SIKOTO OKHCHEHHS NEPBUHHUX Ta
BTOpPUHHUX amidaTuyHux cnupTiB (peakiiss CBepHa, pearentu Jleca-Maprina, Kominza,
Jles tomo). CuHTE3 albAET/NIB 1 KETOHIB 3 KapOOHOBUX KHCJIOT Ta iXHIX IMOXITHUX:
BIJIHOBJICHHSI XJIOpaHTiApUIiB (peakiiss Po3eHMyH/a), BIAHOBICHHS HITPWIIIB, PEaKIlii
KapOOHOBHX KUCJOT Ta IXHIX MOXIJHUX 3 METAJIOOPTaHIYHUMU CIIOTYKaMH, IPOJIi3 CoJiel
KapOOHOBMX KHCJIOT 1 WOro KaTamiTH4Hi BapiaHTH. OpepkaHHA apOMaTUYHHUX
KapOOHUIBHUX CHOJIYK al[MJIOBAHHSIM apOMaTUYHHMX BYTrieBOAHIB (peakiis Dpigens —
Kpadrca). Enektponna Oygosa rpynu C=O0, po3nofAii €IeKTPOHHOI TYCTUHU Ta MOTO
3B’SI30K 3 PEaKLIHOI 3JaTHICTI0O KapOOHUIbHOI rpynu. OCHOBHI CHEKTpaibHI
XapaKkTepUCTUKHU 1 (13UYHI BIACTUBOCTI. XIMIYHI BIaCTUBOCTI. [TopiBHSIHHS peakiiitHO1
3IaTHOCTI 1 NUISAXIB MEPETBOPEHb albJErifiB 1 KeToHiB. Peakiiii 3 rerepoaroMHUMU
HyKJIeo(UIaMu: Tifparailisi, B3aEMOJIIA 31 CUpTamMu (HamiBaleTasll, aleTail i KeTai),
MEHTAXJIOPHUIOM docdopy, HaTpik T1ApOTeHCYIb(hITOM. B3aemonis 3
HITPOTEHOBMICHUMH  HYyKJeo(ilaMu: YTBOPEHHS OKCHMIB, Tipa3oHIB, a3WHIB,
3aMINIEHUX TiJIpa30HIB 1 cemikap0a3oHiB, B3a€EMOiE 3 BTOPUHHMMH aMiHaAMH U
YTBOPEHHSI €HaMiHIB, B3a€MOJIisl 3 IEPBUHHUMH amiHaMu 1 yTBopeHHs1 ocHOB llludada,
B3a€EMO/IIS 3 aMOHIaKoOM (YpOTpOIIiH), peakirisi Mannixa. Bzaemonis 3 C-Hykieodiiamu:
YTBOPEHHSI I[1aHT1IPUHIB, TpUEAHAHHS MarHidopraHiyHux crnoiyk. Kero-eHosibHa
TayTOMEpId 1 MOB’sI3aHlI 3 HEK BJIACTUBOCTI KApOOHUIBHUX CHOJYK: rajoreHyBaHHS 1
ranoopMHE PO3IICIUICHHS, HITPO3YBaHHS, alKUTIOBAaHHA. AJbA0JILHO-KPOTOHOBA
KOHJICHCAIlisl Ta i1 MeXaHI3M IpU KHUCJIOTHOMY 1 OCHOBHOMY Katami3i. KoHmeHcarris
aJIbJIET1/IIB 1 KETOHIB 31 CIIOJYKaMU 1HILKX THUIIIB, 1110 MICTSTh aKTUBHY METHJICHOBY T'PYITy
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(peakuis KueBenarens). Lluxmnooniromepusanisi 1 mojiMepu3alis alberiiiB (TPUOKCaH,
napajiberija, mapadopm).

OKHMCHO-BITHOBHI peakIlii anbAeriaiB 1 KeToHiB. OKMCHEHHS aJIbJICTI/IIB 10 KApOOHOBUX
KHCJIOT, OKUCHEHHsI KETOHIB 0€3 PO3pHUBY 1 3 PO3PUBOM KapOOH-KapOOHOBHUX 3B’SI3KIB.
Peakmis [linnika. Peakmist baiiepa-Bimirepa. Kartamituune riapyBaHHS KapOOHUIBHHX
CIOJIYK, BIJIHOBJICHHS KOMIUIEKCHUMHU TiIpUAaMd METajiB, CIUPTAaMU B MPHUCYTHOCTI
aNKOTOJIATIB ~ amoMiHil0 (piBHOBara Meepseitna — IlonHmopda — Bepies),
aMaJbIaMOBAHUM ITMHKOM 1 COJITHOIO KHCIIOTOIO (peakilis KiemeHceHa), BiTHOBICHHS
KETOHIB METaJlaMU 3 YTBOPEHHSAM METAJKETUIIB 1 MiHAKOHIB. B3aeMois anbaeriis, 1o
HE CHOMI3YIOThCA, 3 ayramu (peakiisi Kannimmapo), 6eH30iHOBa KoHAEH camis. Peakii
eJIEKTPO(IIBHOTO 3aMilllEeHHSI B apOMAaTHUYHUX alpJerizax i KeToHax. AIeTo(eHOH,
0en3opeHoH. HiTporeHoBMICHI MOXiHI KapOOHUIBHUX CHOJYK. 3arajibHi ySIBJICHHS PO
CXOXKICTh €JIEKTPOHHOI OYJIOBH 1 XIMIYHUX BIACTUBOCTEU KapOOHLJILHOI Ta a30METUHOBOI
rpynu. BiIHOBIEHHS OKCHUMIB, TiIpa3oHiB, MU(OBUX OCHOB, BITHOBHE aMiHYBaHHS
KapOOHUIbHUX  croiyK. OKCHMH: TeOMETpUYHa 130Mepis, TMEepPEeTBOPEHHS, IO
KaTali3ylOThCsl KHUCIOTaMH, TneperpymyBaHHs bexkmana.. Poskian rimpa3oHiB, IO
KaTaJli3y€e€ThCsd OCHOBOIO, SIK CIOCIO BIJHOBJIICHHS KapOOHUIBHUX CIOJNYK (peakxiis
Kixxnepa — Bonbda). KucnotHuit rigposi3 TiiporeHcynb(piTHUX MOXITHUX, OKCHMIB,
TiIpa30HiB, all€TaJIB 1 KETAIIB SIK METO/ BIUIYYCHHS 1 OUUIIICHHS KapOOHUIBHUX CIOJYK.

JukapOoninbHi crionyku. Homenkiarypa 1 kinacudikamis. CrocoOu ojepskaHHs, 10
TPYHTYIOTBCS Ha PEaKUIAX OKHUCHEHHs, HITPO3yBaHHS 1 KOHAEHCAIlll, o-AUKapOOHUIbHI
croJiyku. ['Jokcanb, METHITIIIOKCab: YTBOPEHHS CTIMKUX T1JIpaTiB; MEPETBOPEHHS Ha
T'IPOKCUKHUCIIOTH, 10 KaTalli3yIOThCs OCHOBAMH. beH3u, OeH3uIbHE NeperpynyBaHHs.
B-AukapOOHIJIbHI CHOJYKH, KETO-€HOJIbHA TayTOMeEpis, aJKUIIOBAaHHS, YTBOPEHHS
XEeJaTHUX KOMIUICKCIB 3 10HAMU METaJIiB Ha MPUKIIAJl alleTUIaleToHy. [ TyTakOHOBHI
aNbJIET1], Y-AUKAPOOHIIbHI CIIONYKH, 3aCTOCYBAHHS Y CUHTE31 T€TEPOLUKIIUYHUX CTIONYK.

o,B-HeHnacuueni anpaeriay 1 KeTOHU. 3arajbHl METOIM CUHTE3Y: OKHCHEHHS oJie(DiHIB 3a
QIUIBHUM TIOJIOKEHHSIM 1 CHOUPTIB  aJIUIBHOTO THITYy, KpPOTOHOBAa KOHJICHCAIIIS
KapOoHUTbHUX cnodykK. CHHTE3 akpoJieiHy JIerifparaii€ro TiinepuHy. EiekTpoHHa
OyzoBa Ta 1i 3B’SI30K 3 pEaKI[iHHOIO 3/IaTHICTIO O,3-HEHACUYEHUX KapOOHITLHUX CTIOJYK.
XimiyH1 B1acTUBOCTI. CX0XKICTh 1 BIAIMIHHICTh XIMIYHHUX BIACTUBOCTEH 0,3-HEHACHUCHUX
QJIBJICTI/IB 1 KETOHIB: KaTAIITUYHE T1IpyBaHHs, BITHOBJICHHS KOMIUICKCHUMU T1IpUIaMHU
METajiB, CIUPTaMH, BITHOBJICHHS METaJlaMd B TIPHUCYTHOCTI JDKEpel TMPOTOHIB.
CenleKTUBHE OKHCHEHHsI alibJIeTiiHO1 Tpynu. Peakiii mpueaHaHHS BOJW, CIUPTIB,
raJIOTeHOBOJHIB, T1IPOTeHCYNb(ITYy HATpil0, aMOHIaKy W aMiHiB, 1[1aHOBOHIO,
MarHiopraniyHux cnonyk. Peakiii konaencariii 3 C-H aktuBHUMU crionykamu (peakiis
Mixaens). Edexr Bininorii Ta C-H akTUBHICTH o, 3-HEHACMYEHUX KAPOOHIIBHUX CIOJIYK.
Xankonu. Kerenu: MeToau CuHTE3y, peakiiii MpUeIHAHHS 10 KETEHIB SIK PI3HOBU]I peak-
i} alWIIOBaHHS, JUMEPHU3allisl KeTeHIB, peakiii [2+2] muKionpueHaHHS.
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3.10. XiHonu. OpepxaHHS o- 1 m-0eH30- 1 HadTOXiHOHIB. BnacTHBOCTI XiHOHIB:
OJIep>KaHHS MOHO- 1 JIIOKCUMIB, TIPUETHAHHS XJIOPOBOIHIO, aHUTIHY, OIITOBOTO aHT1IPHULY,
peakiiis 3 AieHaMH. 31CTaBJICHHS BJIACTUBOCTEH XIHOHIB 1 O,[3-HEHACHYCHUX KETOHIB.
XinriapoH. [ousaTTs npo komruiekcu 3 nepernocom 3apsaay (KI13). Cemixinonu. [TonsaTTs
Ipo iOH-paauKad. AHTpPaxXxiHOH: OJICpXKaHHS, YSBJICHHS TPO BJIACTHUBOCTI i
3aCTOCYBaHHS.

3.11. Kap6onoBi kuciaotu Ta ixHi moxiaHi. Knacudikariis 1 HOMeHKIaTypa. Metoau
OJIep>KaHHS: OKHCHEHHS BYTJIEBOJIHIB, CIIUPTIB 1 albAeT1/iB, CHAHTE3H 3 BUKOPUCTAHHSIM
MarHii- i JITIHOPraHiyHUX CIOIYK, OKCUIy KapOoony(IV), MalIoHOBOrO 1 alleTOOLTOBOTO
ecTepiB, TiApomi3 HIiTpuiiB 1 ectepiB. CHHTE3 OITOBOI KHUCIOTH KapOOHUTIOBAHHSIM
METaHOJy Ha poJieBoMy Kartamizartopi. [lpupomni mkepena KapOOHOBUX KHCIOT.
Enextponna OynoBa kapOoOkcurpynu 1 kapOokcuiaT-aHioHa. DI3MYHI BIACTUBOCTI
KapOOHOBHMX KHCJIOT 1 iXHIX MOXIAHMX. BoOJHEBI 3B’S3KM W yTBOPEHHA IUMEPHUX
acorriatiB. XiMiuHI BIacTUBOCTI. KuCIOTHICTB, i1 3B’S30K 3 €JIEKTPOHHOIO OYI0BOIO
KapOOHOBHX KHCIOT Ta IXHIX AaHIOHIB, 3aJEXKHICTh B XapakTepy U MOJOXKEHHS
3aMICHHUKIB Y alIKUIBHOMY JIaHI031 a00 OeH3eHoBOMY sijipi. [IOHATTS mpo KopessiiiHi
piBHsiHHS. KoHcTanTn ["'aMMeTa K KiJIbKiCHA XapaKTepUCTUKA 3aMICHUKIB.

[ToxigHi KapOOHOBUX KHCIIOT: COJI, €CTepH, TaJOTeHAHTIIPUIU, AHTIIPUAN, aMiiu,
ripasuan, a3y, TiIpOKCaMOBl KUCIOTH, OPTOECTEPH, aMiJIUHU, HITPUIU. Y SIBJICHHS
PO MEXaHI3M B3a€EMOIEPETBOPEHh KApOOHOBUX KHCIOT Ta IXHIX MOXIIHHUX, POJb
KHCJIOTHOTO 1 OCHOBHOTO KaTajidy Ha NpUKJIaAl peakuiid ecrepudikaiii i OMHJICHHS.
BinHoBneHHs I ranoreHyBaHHs KUCIOT (peakuis ['emuist — donbrapaa — 3e11HCHKOT0).

Coni kapOOHOBUX KHCIIOT: peakilisi JeKapOOKCHIIIOBAHHS Ta ii KaTaJIlTU4YHI BaplaHTH,
aHOJIHE OKHCHEHHsA KapOokcuiaT-aHioHIiB (peakuiss KonbOe), nis rajoreHiB Ha
apreHTyMoBi cofii (peakiist bopoaina — XyHcnikkepa). PagukanbpHi peakiiii 3a y4dacHi
ectepiB bapToHa Ta ectepoBux noxigHux N-rigpokcudTatimigy.

XJIOpOoaHTIAPUIN: peakIlii 3 HykieodiiaMu 1 BAKOPUCTAHHS XJIOPOAHTIAPU/IIB SIK areHTIB
alWIIOBaHHs, peakiis Po3eHmMyHna, peakiiii 3 Mar"iiopraHiYHUMH CIOJyKaMH,
benszoinxiopua ojepkaHHs, peakiliifHa 3/aTHICTh 3a B3aeMOAll 3 HykieodiraMu,
BUKOPHCTAHHS K peareHTa OC€H301TI0BaHHS.

Ectepu: BiHOBIEHHS KOMIUIEKCHUMHU TiIpuiamMu MeTamiB, peakiiis byBo — biana.
Peaxkiii mepeectepudikariii Ta ecrepoBoi kouaeHcartii (Kmnsiizen). Peakimis Kyninkosuya.

AHriapuau: peakiii 3 Hykiaeodinamu (anumoBaHHs), peakiis [lepkina.

AMIiM: KUCIIOTHO-OCHOBHI BJIACTUBOCTI, TPUYMHA 3HUKEHOT OCHOBHOCTI 1 IMiABUIIEHOT
KHCJIOTHOCTI MOPIBHSIHO 3 aMOH1aKOM 1 aMIHaMM, OCHOBHI IIJISIXU [TEPETBOPEHHSI HA aMIHU
(BimHOBNEHHs, peakiis ['opmaHa 1 CHOpiAHEHI TEPETBOPEHHS TiApaswIiB, a3uiiB i
TIPOKCAaMOBUX KHUCJOT), peaKiis 3 HITPUTHOIO KUCIOTOIO, YSABJICHHS ITPO OCHOBHI HUIIXU
3acTOoCyBaHHs amifiB. B3aemomneperBopeHHs amiliB 1 HITpwiIiB. MeTtoau akTuBarii
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KapOoOOHOBUX KUCJIOT Y CHHTE31 aMiJ[iB: BUKOPUCTAHHS YPOHi€BUX, (POCHOHIEBUX CONEH,
KapOOo/111Mi/1iB, aKTHBOBAHHUX €CTEPIB TOIIIO.

Hitpunu. BracTuBoCTI HITPWIIIB: KaTaliTUYHE T1APYBaHHS, BIIHOBJICHHS TT1APUIHUMHU
BIJIHOBHUKAMHU, PeaKllii 3 MarHiiOpraHiYHUMH CIIOJTyKaMH.

AMIIMHU: TIPUYUHU T1IBUIIICHOT OCHOBHOCTI MOPIBHSAHO 3 amigamu 1 amiHamu. DBU,
DBN.

JukapOonoBi kuciaotd. HomeHknatypa 1 kimacudikaiiis. MeToau CUHTE3y: OKHCHEHHS
[UKJIOATKAHIB, AIlMKIIYHUX CIUPTIB 1 KETOHIB, apOMAaTUYHUX 1 aJKUIapOMaTHYHUX
BYTJICBOJIHIB, T1JPOJi3 MOHO- 1 TUHITPUIIIB, CUHTE3U 3 BUKOPHCTAHHSAM MAaJIOHOBOTO M
aIieTOOLTOBOTO €CTEPIB.

OpeprkaHHA OKcCalaTHOI (I1aBJIEBOi) KUCIOTHU 3 HATpiid ¢opmiaTy. XiMIUHI BIACTUBOCTI.
KucioTHI BIacTUBOCTI Ta iX 3aJI€XKHICTh BiJI B3AEMHOTO PO3TAIIYBaHHSA KapOOKCHIBHUX
rpyn. YTBOPEHHS MOX1IHUX MO OAHIN 1 000M KapOOKCHIIBHUM IpyIiaM, 3MiIlIaHl MOX1/IHi.
OxkcanatHa (IaBieBa) KHUCJIOTA: peakIlii JeKapOOKCUIIIOBaHHS, JIEKapOOHLIIOBAHHS,
okucHeHHs. JlieTminokcanar, peakiiii ecTepoBOi KOHJACHCAIl 32 HOTO y4acTio Ta iXHE
CUHTETUYHE 3aCTOCYBaHHS.

MasnoHoBa KucioTa: JEKapOOKCHIIOBAaHHS 1 NPUYMHM MIBUIIEHOI JIETKOCTI HOTo
nepediry, KoHeHcalli 3 KapOOHUIBHUMH CIOJIyKaMH. BIacTUBOCTI MajJOHOBOTO €CTepy
Ta X CHHTETHYHE BUKOPHCTAaHHS: KOHJICHCcAIlli 3 KapOOHUILHUMH CIIOJTyKaMH (peaKIlis
Kuesenarens), MIPUETHAHHS 710 KpaTHOTO 3B’A3KY, aKTUBOBAHOTO
€JICKTPOHOAKIIENTOPHUMHU 3aMiCHUKaMU (peakiiis Mixaess), yTBOpEHHS, alIKUTFOBAaHHS Ta
OKHMCHA KOHJIEHCalllsl HATPMAJIOHOBOT'O €CTEPY, EPETBOPEHHS MPOAYKTIB LIMX PEAKIIiil Ha
kapOoHOBI1 kucioTu (cuHte3n Konpazna). bypurtuHoBa (ssHTapHa) 1 rIyTapoBa KUCIOTH:
YTBOPEHHSI aHT1ApH B, iMiliB. CyKIMHIMIJI, HOTO BUKOPUCTAHHS B peakiiii OpOMyBaHHSI.

AnumiHOBa KHCJIOTa Ta 11 TMOXIJHI, iXHI BJIACTMUBOCTI ¥ MUIAXH MPAKTUYHOTO
BUKOPHUCTAHHS.

drasnieBa KKCIIOTA Ta Ta ii MOX1aHI: (PTAaTeBUN aHTIIPHU 1 HOTO 3aCTOCYBAHHS JJII CHHTE3Y
aHTPAaXIHOHY Ta WOTO MOXIJIHMUX, TPUAPUIMETAHOBUX OapBHUKIB; (ramiMin 1 HOro
3acTOCyBaHHsA y cuHTe31 aMiHiB (peakuis [aOpiens); ectepu Ta iXHE TpaKTUYHE
3aCTOCYBaHHS.

3.12. [ToxigHl BYribHOI KHCIOTHU: (POCTEH, CEYOBMHA Ta ii MOXIJHI, €CTePU BYT1IBHOI
KHUCIIOTH, 1301llaHaTH, YpEeTaHW, ceMmikapOasua, KcaHToreHaTu. [yaHinWH, TPUYUHU
BUCOKO1 OCHOBHOCTI. 111Xy mpakTUYHOTO 3aCTOCYBaHHS MOX1AHUX BYTIbHOI KUCIIOTH.

3.13. Henacuueni monokapOoHoBi kuciotu. Kiacudikamis. Meroau onepxkaHHs o,3-
HEHAaCHYEHUX KapOOHOBUX KUCIOT, EnekTponHa O0yoBa, B3aemuuii BrumBs rpynu COOH
1 3B’s3ky C=C. IlpuennanHsi BOAM, aMiaKy, TaJIOTEHOBOHIB, TPUYMHU Opil€HTALIi, 1110
CIIOCTEPIra€eThCsd B IUX peakiisix. MeToau oJep)KaHHS 1 MLUISXH BUKOPUCTaHHS
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aKpHUIJIOBOI, METaKpPHUJIOBOI KUCIOT 1 iX moxigHuX.. [IpupomgHi mxepena W NMpakTUUHE
3HAYCHHS OJICTHOBOI, JIIHOJICBOi, JIIHOJIEHOBOI, apaxiJOHOBOi KHUCIOT. [IoHATTS Tmpo
MPOCTarJIaHIMHM Ta eiKo3aHoiau. Jlimiau, )KupHu.

3.14. HenacuueHni aukap060oHOB1 KucaoTH. CiocoOu ojiep kaHHs MajI€iHOBOI KUCIIOTH Ta i1
anripuay. CrepeoizoMepis 1 B3a€EMOIEPETBOPEHHS MajeiHOBOI Ta (hyMapoBOi KUCIOT,
BUSIBJICHHSI CTEPEOI30Mepii y BIAMIHHOCTIX MK TXHIMH XIMIYHUMH BJIQCTUBOCTSMH Y
MPOCTOPOBIH OyI0BI MPOAYKTIB IXHIX peakiliil, mo BigOyBatoThcs 1o 3B 513Ky C=C.

3.15. Hitpoconyku. Homenknarypa 1 knacugikaris. Ciocodbu oaepKaHHsI HITPOCTIONYK:
HITpyBaHHs anikaHiB (peakiiss KoHoBanoBa), oOMiH aToma rajoreHy Ha HITPOTPYIy,
OKHCHEHHS aMiHIB, CHHTE3 apOMaTHYHHX CIOJIYK 3 aMiHIB dYepe3 COojl Jia30HII0.
Enextponna OymoBa HITpOrpynu Ta ii €JIEKTPOHOAKIIENTOPHUN XapakTep. XiMidHi
BiIacTUBOCTI. KaramiThuHe TrigpyBaHHs, BIJHOBJIEHHS B KHUCJIOMY, HEWUTpalbHOMY,
nyxkHoMmy cepenoBuiili. C-H KUCIOTHICTH 1 MOB’A3aH1 3 HEIO BIACTUBOCTI alipaTUYHUX
HITPOCTIOYK: TajJOreHyBaHHs, HITPO3YBaHHS Ta MOT0 BUKOPUCTAHHS JJIs 1IeHTH(IKALIIT
HITPOCTIONYK, IO BiAPIZHSIOTHCS OyIOBOIO AJIKUILHOTO 3aJIMIIKY, KOHJCHCAIS 3 Kap-
OOHUIBHUMM  CIIOJIyKaMU 1 TmpueaHaHHd 1o 3B’s3ky C=C, aKTHUBOBaHOIO
CJIEKTPOHOAKIIETITOPHUMHU 3aMiCHUKaMH. TayToMepist HITpOCIOJYK 1 peakiii ayu-hopmu:
ripoi3, TEeperpymnyBaHHsS Ha TiApokcamoBi KucioTH. CHHTE3 TiIPOKCUIIaAMIHY 3
nuHiTpoetany (bamOeprep). HiTpoonrToBuit ectep Ta MOro 3acTOCYBaHHS y CHHTE31
aMIHOKHCIIOT. BiacTUBOCTI apoMaTHYHUX HITpOCHONYyK. Peakiii enekTpodiabHOro 3ami-
IICHHS, BIUIMB HITPOTPYN Ha IIBUAKICTH 1 oOpieHTarito. PagukanpHe 3aMileHHS
HiTporpynu. [lomi-HiTpoapoMaTH4Hi CIOJNYKW: peakiii YacTKOBOTO BiJIHOBJICHHS,
HYKJI€Oo(UIbHE 3aMIlIeHHs] HITPOTPYINH; YTBOPEHHS KOMILJIEKCIB 3 MEPEHOCOM 3apsiiy
(mikpatu). HiTpomoxigHi  TOJXyEeHYy: OKHCHEHHS 1  BHYTPIIIHbOMOJIEKYJISIPHE
JUCIIPOIIOPIIIOHYBaHHs HiTpoTodyeHiB, C-H kucnotHicth penuHiTpomerany. TpoTu.

[IpolykTH HENOBHOrO BIAHOBIEHHSA HITpOCNOAyK. HiTpo3ocnonyku: TayTomepis,
TUMepHU-3allisg, peakiii koHaeHcallli. MOeHUriIpoKcuiaMiH, a30KCMOCH3eH Ta iX
neperpymnyBadHs. ['1i1pa3o6eH3eH, OSH3UINHOBE Ta CEMIAMHOBE TIepErpyITyBaHHS.

3.16. Aminu. Knacudikamisi, Homenknatypa. CriocoOu cuHTe3y, 3aCHOBaHI Ha PeakIlisix
HYKJICO(PUILHOTO 3aMIIIEHHsI B TajOreH-, TIPOKCH- 1 aMIHOMOXIJHUX ami(paTHYHUX 1
apOMaTHYHUX ByrneBoz[HlB peaxiisix BiTHOBIICHHS H1Tpocnony1< (peakist 3iHiHA),
HITPOTEHOBMICHUX TIOXITHUX KapOOHUIBHUX CIHOJYK 1 KapOOHOBUX  KHUCJOT;
neperpymyBaHHsax amifiB (peakiis ['odmana), azumiB (meperpymyBanHs Kypiiiyca),
riipa3uiiB KapOOHOBUX KUCIIOT 1 FApoKcaMoBUX KUCIOT (peakiis Jloccena). DPPA.

EnextponHna OymoBa amMiHOTPYIH, 3aJICKHICTh Bl MPUPOAM PATUKAIIB, 3B SI3aHUX 3
atomoMm Hitporeny. IIpocropoBa OymoBa amiHiB. Di3uyHI BJIACTUBOCTI, iX 3B’SI30K 31
3IaTHICTIO aMiHIB YTBOPIOBAaTH BOJHEB1 3B’s3KM. HalBaiauBilll CHEKTpaibHI
XapaKTepUCTUKU. XIMI4HI BIACTUBOCTI. OCHOBHICTh 1 KUCIOTHICTh aMiHIB, 3aJI€KHICTb
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BiJl MPUPOAN BYIJIEBOJAHEBHX 3aJHILIKIB. B3aemomis 3 enekTpopiibHUMU peareHTaMHu:
AJKUTIOBAHHSI, T1IPOKCHAJIKUIIOBAHHS, AIMJIFOBaHHS 1 MOro 3Ha4yeHHsA B XiMIi aMiHiB,
B32€EMOJIIS 3 HITPUTHOIO KUCIOTOI. OKUCHEHHS anmiaTUYHUX 1 apOMAaTUYHUX aMiHIB.
OCHOBHI MPEACTABHUKH allipaTHUHUX aMIHIB 1 HMUIAXU iX BUKOpPUCTaHHA. YeTBEepTUHHI
aMOHI€B1 COJIi: OJiep)KaHHS 3 TPETUHHHUX aMIHIB 1 TaJOreHaJIKiIiB,eJIeKTPOHHa Oy/10Ba,
MPaKTHUYHE 3aCTOCYBAHHS; KaTali3aTopu MK(a3zoBoro karanizy. YeTBEpTHHHI aMOHIEBI
OCHOBH 1 OKCHJIM aMiHIB: peakilii po3KJiaay 3 YTBOpeHHsIM ojiediHiB (peakiii ['odhmana 1
Koymna). Enaminu. [ToniMeTuHOBI coi.

BnacTuBOCTI apOMaTHYHUX aMiHIB: B3a€MOJIs 3 enekTpodinamu. Peakiii ankitoBaHHA 1
cyiabdyBaHHS apOMATUYHHUX aMiHIB, Cylb(aHIIOBa KUCIOTA 1 Cyab(aMiiHI Mpenaparu.
AUMIIOBaHHS apOMAaTUYHUX aMiHIB K 3aXMCHA PEaKIlis Ui HACTYIMHOTO MPOBEICHHS
peaxiiii rajoreHyBaHHs 1 HITpyBaHHsA. HiTpo3yBaHHS 1 J1a30TyBaHHS apOMAaTHYHHX
amiHiB. HaiiBaxuBilIl MpeACTaBHUKA apOMAaTUYHUX MOHO- 1 iilaMiHIB. OCHOBHI IUIIXU
ix BukopuctaHHi. CHHTE3 TETEPOLMKIIYHUX CIOJIYK 3 O-(peHUIeHaiaMiHy 1 O-
amMiHO(EHOITY.

3.17.  [iazo- 1 a3ocnonyku. [lia3oTyBaHHA apomMaTH4HUX amiHiB (peakiis ['picca).
Enextponna  OynoBa,  KaTiOH  Ja30HIIO  SK  €JIEKTPO(MUIbHMIA  pearcHT.
B3aemoneperBopennst pizHux ¢Gopm aiazocnoiyk. Peakimii cosed Jia3oHII0, IO
BIIOYBAIOTbCS 3 BHWJAUICHHSM a30Ty, Ta iX BHUKOPUCTaHHS JJisi  OJEpKaHHS
GyHKIIOHATBHUX TMOXIJHUX apOMaTUYHUX CHONYyK (peakilis 3anameiepa,). Peakiii
coJieil Mia30HiI0, MO BigOyBalOThCs 0€3 BWIIYYEHHS a30Ty. A30CHOJIy4YeHHS, Aia30- i
a30CKJIaJIOB1, 3AJIEKHICTh YMOB IIPOBEICHHS a30CTIOIYYCHHSI B/l IPUPOIN a30CKI0BON.
Cuntes, enekTpoHHa OyJ0Ba 1 CTPYKTYPHI OCOOJMBOCTI a300apBHUKIB. MeTuiopaHx 1
KOHI'O YEpPBOHUM SIK MPEIACTABHUKU OApBHUKIB, IO 3aCTOCOBYIOTHCS K IHIMKATOPH.
BigHoBieHHs coJiei A1a30HI0 1 a30CMONAyK. BUKOpUCTaHHS UX peakiiil JIjs CUHTE3Y
MOXI1JIHUX T1JIpa3uHy 1 aMiHIB.

Conl nmia3oHII0 K peareHTH apuiIIOBaHHS apoMaTWYHUX croiyk. [liazocromyku
amQaTUIHOTO PSATY: 11a30METaH, 1a3001TOBUI ecTep. CUHTE3U Ha X OCHOBI.

3.18. Enemenrtoopraniufi cronyku. Opraniuni cnonyku Cynbdypy, 3iCTaBICHHS iX
BJIACTUBOCTEN 3 BJIACTUBOCTSAMH BIAMOBIMHUX criofyk Okcureny. Tiocmupth, TioeTepw,
TiokapOOHUIbHI  crionykd. Cynb(hoKucAOTH Ta iXHI (PYHKUIOHANbHI  MOXIIHI:
xjopoanrigpuau, aminud, ectepu. Cynbdonu, cymbpokcuanm W cynbdiam.
Jumetuncynb(hoKCcH SK PO3YMHHUK 1 K OKHCHHK. PeaktuB Kopi (aumcuiHaTpiid).
Buxopucranns opraniynux cnonyk CynbQypy ais oOepHEHHS MOJSPHOCTI CUHTOHIB.
Inign Cynwsdypy. OprasiuHi CHONYKH CHUJILIIO, iX BUKOPUCTAHHS SIK 3aXMCHHUX TPYII.
Peakuiss Tamao-®neminra. Cuminiiopradiuyii eTajioHu B crekTpockormii AMP. Tunu
opraHiyHux croayk docdopy, ix B3aeMHi niepexoau. Peakuis Apoy3oa.lmiau ¢pocdopy.
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Marniii- 1 miTifiopradiydi cnonykd. CrnocoOu ojaepKaHHS 3 TaJOT€HOMOXIAHHUX 1
BYIUICBOAHIB, 10 MaroTh BUCOKY C-H kwucnotHicTh. Peakmii miTitoBaHHS. 3HA4YCHHS
pPO3UMHHHKA B CMHTE31 peakTuBiB ['pinbsapa. [Ipupoaa 3B’ a3ky kapOoH—MeTan. XiMIuHI
BJIACTUBOCTI: B3a€MOJiSl 3 IMPOTOHOJOHOPHHMH CIIOJNIyKaMH, TaJOr€HaMH, KHCHEM,
raJIOT€HOMNOX1AHUMH BYTJIEBOIHIB, KAPOOHUTEHUMU CIIOTyKaMU, TOX1THUMH KapOOHOBHX
KHUCTIOT, EMOKCHUAAMU 1 JIOKCHIOM KapOoHY. 3acTOCyBaHHS OpraHiYHUX MOXITHUX
metaniB | Ta Il rpym, iX BUKOPUCTaHHS B OpPraHIYHOMY CHHTE31 Ta B CHHTE31 1HIIHUX
€JIEMEHTOOPTaHIYHUX CIOJYK.

OpraHiuHi CIOJYKH aJlOMiHilO, OOpy, CTaHyMy; iX OJepXkaHHS 1 3aCTOCYBaHHSI.
MertanoopraHiuHi CHOJYKH TMepexiTHuX MeTaniB. depolleH Ta 1HIIN MeETaJoICHH.
OpraniuHi CHOJYKH ITUPKOHIIO, mepito.. KynpymopraHiudi CHojiyku B OpraHIYHOMY
CUHTE3I.

4. T'erepopyHKITIOHATIbHI CTIOTYKH

41.  TI'ppoxcuxucnoru. Homenknarypa 1 kiacudikamisi. AnipaTuyHi riJpOKCUKUCIOTH.
3arajibHl METOJIU CUHTE3Y, 3aCHOBaH1 Ha BJIIACTUBOCTAX HEHACUYEHUX, raJOT€HO-, KETO-
H  amMiHOKapOOHOBUX 1 JUKapOOHOBUX  KHCJIOT, 0araToarOMHUX  CIHPTIB,
TAPOKCHANIBAETINIB 1 TApOKCUHITpUIIB. CHHTE3 [-TIAPOKCUKUCIOT 3a peakiiero Pe-
dbopmatcekoro. [IpupoaHi mpxepena W HaWBaXJIMBIIIT MPEACTABHUKUA T1APOKCUKHUCIIOT.
I'mikonesa, MmosiouyHa, 10JTy4Ha, BUHHA, TUMOHHA KMCJIOTU. X1MIUHI BIAaCTUBOCTI. Peaxiiist
Jerifpartallii Ta 3aJeXHICTh pe3yJbTaTy BiJ B3a€EMHOTO PO3TalllyBaHHS KapOOKCH- 1
TIAPOKCUTPYIL. . ApOMaTW4Hl TIAPOKCUKUCIOTH: OJEpXKaHHS KapOOKCHUIIIO-BAaHHSIM
denonsaTiB 1 HagTONATIB 3a peakiiero Konpoe — [lImiTTra, B3aeMonepeTBOPEHHS COJiei
T1APOKCUKAPOOHOBUX KHUCJIOT 1 BIUIMB MPUPOJIM KAaTiOHA JIY’KHOTO METAITy 1 TEMIIepaTypu
Ha HampsMOK IuX peakiid. OmepkaHHS €TepiB Ta €CTepiB, peakilii a30CHOIydeHHS.
CaninunoBa KACIOTa, aCIipyH..

42.  Anpperino- 1 kerokuciotTd. Homenknatypa 1 kmacudikaris. Haiinpoctinn ao-
aNbAET110- 1 0-KeTOKUCI0TH. OiepKaHHs 3 KETOHIB, KAPOOHOBUX KUCIIOT Ta IX MOXI1THUX.
XiMI4HI BJIACTUBOCTI, J-anbaerio- Ta B-KeTOKUCIOTH, crenu@ika iXHIX BIIACTUBOCTEH.
OpnepxxanHsi ectepiB 3a peakuicro Knaiizena. AueroonroBuit ecrep, oro C-H xuc-
JIOTHICTh 1 TayTOMEpis, YTBOPEHHS METAIYHMX TMOXIAHUX, iXHsA OyJ0oBa, JBOicTa
peakiliiiHa 37aTHICTh 1 3aCTOCYBaHHS B CHHTE31 KETOHIB 1 Kap6OHOBI/IX KHCJIOT.
Konnencaris 3 KapOOHUIBHUMHU —CIOJyKaMH, TMpueaHaHHs a0 3B’s3ky C=C,
aKTUBOBAHOMY €JICKTPOHOAKLIEITOPHUMHU 3aMICHUKaMU (peakiiss Mixaesns); CHHTEeTUYHE
BUKOPUCTAHHS IUX peakiii. B3aemonis 3 rigporeHCynb(iToM HATpito, 11aHOBOJHEM,
TIAPOKCHUIAMIHOM 1 TOX1THUMH rlz[pa3HHy Peaxis 6p0MyBaHH$I HITPO3yBaHHS,
a30CTIOJIYYCHHS, AIETUIIOBAHHS, B3a€EMOJis 3 MAarHIMOPTraHIYHUMU CHOJyKaMu 1
11a30METaHOM.

27



43.  ByrneBoau. Homenknatypa 1 kmacudikarisi. XapakTepHi XiMI4HI BJIACTHBOCTI.
Monocaxapuau. Crepeoizomepu, KoHpirypamiitHi psau.  Kigpuacto-naHiorona
TayToMepisd, MyTapoTallis. Peakiii, 1110 3aCTOCOBYIOTb JIJIsl BCTAHOBJICHHS] CTPYKTYPHHUX 1
CTEPEOXIMIYHUX XApPAaKTEPUCTUK MOHOCAXapUAIB: OKHCHEHHS 1 BIJHOBJICHHS,
allMIIOBAaHHS, aJIKUIIOBAHHS, YTBOpPEHHS (DEHUITIIPA30HIB 1 03a30HIB, MEPEXOJu BiJ
HIOKYMX MOHOCAaXapuAiB J0 BUIIMX 1 HaBmaku. [{u- 1 mosicaxapuau; 3HAXOKCHHS
BYIJICBOJIB Y IPHUPO/II 1 NIISAXHU IX BUKOPHUCTAHHS.

44.  Awminokucnotu. Homenknarypa i xnacudikamiss. CTpyKTYpHI THIH TPUPOTHUX
aMIHOKHCIIOT, CcTepeoximis 1 KoHpirypauiiiai psad. CuHTE3W 3 MajJOHOBOTO,
aIleTOOIITOBOTO 1 HITPOOITOBOTO €CTEPiB, TAIOTCH- 1 KETOKapOOHOBUX KUCIOT. Peakiii
[tpekepa, byxepepa — beprca ta [leracica. MeTtoau cuaTe3y B-aMiHOKUCIIOT, 3aCHOBaH1
Ha pEeaKIISIX HEHACUYEHUX 1 AUKAPOOHOBUX KHUCIOT. KHUCIOTHO-OCHOBHI BIACTHUBOCTI
aMIHOKHUCIIOT 1 3aJIeXKHICTh iX B pH cepepoBuia. [30enekrpuyHa Touka. Y TBOPEHHS
MOXIJIHUX 32 KapOOKCH- 1 aMIHOTpymo, OeTaiHu. B3aemoiist 3 HITPUTHOIO KUCIOTOIO.
[lepeTBOpeHHs, 10 BiAOYBAlOTHCA TMPU HArpiBaHHI aMIHOKHCIIOT, 1 3al€kKHICTh iX
pe3yibTaTiB Bl B3AEMHOIO pO3TalllyBaHHS JBOX (DYHKIIOHATBHUX TPYIL. Y ABJICHHS PO
NEeNTUIHUN CUHTE3, 3aXUCHI TPYIU Ta peareHTH JJi1 HbOTO.

45. binmku. Knacudikaris. YsBiaeHHS Npo METOAM JI0Ka3y IOJINENTHIHOI OYy/I0BH,
BU3HAYECHHS aMIHOKHCIIOTHOTO CKJIAy 1 MOCIIJJOBHOCTI aMIHOKHCIOTHUX (PparMeHTIB y
MOJIIMENTUIHOMY JIaHI1031. BTOprHHA, TpETHHHA Ta YeTBEPTUHHA CTPYKTYpa.

5. 'eTeponukIIIyH1 CIOIYKA
51. 3arajbHi ysBJIECHHS 1 KJIacu]ikailis rerepolnkiiB. HomeHkaTypa reTeponuKIiB.

52.  I’ATHYNEHHI TETEePOLMKIN 3 OJHUM TrerepoaroMoM (dypad, TiodeH, mipon).
3arajibHI METOJIU CUHTE3Y. 3aJIKHICTh CTYICHS apOMaTUYHOCTI BiJl MPUPOAN TeTepo-
aToMa 1 MOro BIUIMB Ha OCOOJMBOCTI B3a€MOJIl TETEPOLMKIY 3 eJIeKTpodiIamu.
[TopiBHsITEHA XapaKTepUCTUKa (I3UYHHUX 1 XIMIYHUX BJIACTHBOCTEH (ypaHy, TiodeHy,
nipoity Ta Oenseny. Peakiiii MmeramtoBanss. Peakiii rigpyBanss i okucHeHHs. Dypdypon
1 TiodeH-2-anpaeriy, Mpocan3oBa KUCIOoTa. KuCIOTHI BIACTUBOCTI mipody Ta ix
BUKOPUCTAaHHA B CHUHTE3l. AHAJIOTisl y BIACTUBOCTAX Tipoiry Ta (enomy. Ilipon-2-
anpJeriy 1 ioro nepetBopeHHs Ha nmopdid. [TipoabHUil UK SIK CTPYKTYpHUN parMeHT
xyopodiny i remornobiny. [Haom 1 ioro moxigai. MeToau moOy10BU 1HIOJIBHOTO SI/Ipa,
IO TPYHTYIOTHCS Ha BHKOPHMCTAHHI apOMATHYHUX aMIHIB 1 apWiriipa3oHiB (peakiis
®imepa). XiMiuHI BJIACTUBOCTI 1HAOMY SIK aHayora mipoiy. CUHTE3 HalBaXJIMBIIIMX
NOXIJTHUX. YSIBJICHHS MpPO MNPUPOJHI CIOIYKH 1HIOJBHOTO psAny, iHauro.. Meroau
CHHTE3Y MipOJIINHIB 3a peakiisMu [3 + 2] HUKIONpHETHAHHS.

53. ID’sTHuneHH] reTepoluKiInd 3 JAeKiIbkoma atomamu Hitporeny, Oxcureny a6o
Cynsdypy. Ilipazon, iMima3on, TpuUa3oiM, TETPa3oj;, OKCa30Jl, Tia30j; 130KCa30JI:
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HAWBaXJIMBIIII METOJIM CHUHTE3Y, YSABJICHHS MPO €JICKTPOHHY OYIOBY, apOMATHUYHICTD 1
X1MI4HI BJIACTUBOCTI.

54. lllecTuuneHHi TeTEPOIMKIN 3 OAHUM TeTepoaTtoMoM. [lipuanH Ta HOoro roMosory.
HoMmenknaTypa Ta i30Mepisl MOXIJIHMX. APOMATHYHICTh 1 OCHOBHICTH MIPUJIUHOBOTO
nukiny. [IposB HykieodUIBHMX BJIACTUBOCTEH: peakiii 3 eneKkTpodiiaMu 3a aTOMOM
Hitporeny 1 ytBopeHHss N-okcuay. BinHOIIEHHsS MIpUAWHY Ta HOTO TOMOJIOTIB [0
OKUCHUKIB. ['1IpyBaHHS MIpUAMHOBOrO sjapa. BrummB rerepoatomMa Ha peakiidHy
3MATHICTh MIPUAMHOBOTO IHMKIY B IIUJIOMY 1 HOTO OKpEMHX MOJIOKE€Hb. AHAJIOTiA B
XIMIYHHMX BIACTUBOCTAX MIpUAUHY 1 HITpoOeH3eHy. Peakiii enekTpodiIbHOTO 3aMillieHHS
B si/ipl mipuauHy Ta Horo N-okcuay. Peakmii HykieodinpHOro 3amimenHs ['igporeny
(peakuis Ynunbabina) i aTOMIB rajoreHy, y TOMy 4HMCIi MeTal-KaTali30BaHi. AKTUBHICTb
METUJIBHOI TPYNU 3aJIeKHO BiA ii poO3TallyBaHHS y MIpUIWHOBOMY snpl. Bruius
NOJIOKEHHS!  (YHKLIOHAJBHOI TPYNM B KUIBIl HAa BJIACTHBOCTI TIAPOKCH- 1
aMIHOMIPHUINUHIB, TayToOMepis rigpokcuripuauniB. Coil MIPUAMHIIO, PO3MICTIICHHS
HNIPpUAMHOBOrO IUKIy. XIHOMIH 1 Woro HaWmpoctimi noxigHi. Metoaun moOyaoBu
X1HOJIIHOBOTO fA]Ipa, 3aCHOBAHI Ha pEaKIlisX aHUIIHY 3 TUIIEPUHOM 1 KapOOHIJILHUMU
cnonykamu (cunte3u Ckpayma i JleOnepa — Misuiepa). OxkucHeHHs XiHOJiHY. CXOXKICTb 1
BIJIMIHHICTh XIMIYHHMX BJIACTUBOCTEH MIPUIUHY 1 XIHOJIHY. [30X1HOIIH.

55 [llecTnuieHH] HITPOr€HOBI TeTEPOLMKIM 3 JIBOMa TreTepoaTomMamu. l[lipumiauH.
Cnocob6u moOy0BH TIPUMIJIMHOBOTO SApa, 3aCHOBaHI Ha B3aEMOJIl CEYOBMHHU Ta ii
MOXIJTHUX 3 MAJIOHOBUM E€CTEPOM, ecTepamu [-ayblerigo- 1 -KeToKucaoT. CXOKICTh 1
BIJIMIHHICTh XIMIYHHUX BJIACTUBOCTEH MIPUIMHY 1 MIPUMIIUHY. Y paluil, IUTO3UH, TUMIH.
[lypuH sik KOHJIEHCOBaHa cucTeMa iMigaszony 1 mipumianny. Kodein, ceyoBa kuciora.
VY sBIEHHS PO HYKJICOTUAM 1 HYKIETHOBI KHCIIOTH.

4. PIBUYHA XIMIA

1. OcHOBU T€PMOIUHAMIKH.

Cuctema Ta ii ctanu. Kiacudikaiiis cuctem: BiIKpUTI, 3aKpUTi, a/1iabaTU4HI, 130JIbOBAHI.
[TapameTpu Ta (QyHKIIi cTaHy cuctemMu. PiBHSHHS CTaHy AJs OJHOKOMIIOHEHTHOI
CHUCTEMU.

BryTpimHs eneprisi. 3akoH 30epeKeHHs €HEPTii I 130J1b0B aHO1 CUCTeMU. Tersora Ta
pobota. Ilepmmii 3akoH TepMoamHamiku [30XOpHUI mpoIeCc, TEMIoTa 130XOPHOTO
IpolIecy SK Mipa 3MIHM BHYTPINIHBOI €Heprii cucteMu. [300apHuii mporiec, eHTabIIis.
Tennoemuicts mpu crajgomy 06’emi (Cy ) Ta mpu cranomy Tucky (Cp). 38’130k Mixk Cp Ta
Cv, 3aJIeXHICTh TEIIOEMHOCTI Bij Temiiepatypu. [Ipasumno drononra — I1Ti.
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Tepmoximis. TermnmoBuil epexT XimMiuHOT peakiii mpu cragomy 06’emi (Qy) Ta crazomy
Tucky (Qp). 3axkoH 'ecca Ta iioro TepMoauHaMiuHe OOrpyHTYBaHHA. TemIOTH yTBOPEHHS
Ta TOPIHHS PEYOBMH, HACHIIKH 13 3akoHy ['ecca. CTaHmapTHI €HTaJbIIi. 3aleXHICTh
TeIUIOBUX e(PEeKTIB XiMIUHOT peakiiii BiJ TeMieparypu, hopmyia Kipxroda.
[30TepMiuHMiA TIPOTIEC PO3MIMPEHHSA-CTUCHEHHS TSl 11€allbHOTO Ta3y. AmiadaTHIHUi
npolec, piBHAHHA aaiabatu, poOoTa Ta 3MiHA BHYTPIIIHBOI €HEPrii B afiadaTHIHOMY
poIIeci.

Tennosi mammuau. [ukn Kapao B p — V koopaunatax. Pobora nukny Kapho Tta ioro
koediieHT kopucHoi aii. 3BopoTHHit 1uki Kapno. Teopemu Kapno. [IpuBeaena temiora.
[nTencuBHi Ta ekctencuBH1 BennunHu. Entpomis. Hukn Kapao B T — S xoopaunaTax.
OOuucieHHs 3MIHM EHTpOMii B PI3HUX Mpoliecax. 3MiHA EHTPOIii B 130T€PMIYHUX
npolecax. 3MiHa eHTpomnii npu pa3zoBUX mepexonaax, npaswia TpyroHa Ta Piuapacona.
EnTpomnis 3minnyBaHHs. 3MiHa €HTPOIII1 B 130XOPHOMY Ta 1300apHOMY IMpOIEcax.
[Toctynat Ilnanka. OOuncieHHsT a0COJMIOTHUX €HTPOII TBEpAUX TUI, PIIMH Ta rasisb.
®i3UuyHUN 3MICT EHTPOMii, EHTPOMmis SK Mipa MOJIEKYJISIPHOTO XaocCy, PpPIBHSHHA
bosbiimana.

®yHkiii crany. BinbHa enepris: eHepris 'enbmroinbiia ta eHeprisi ['160ca. PiBHsHHS
['i66ca - I'embmronsiia. CmiBBifHOIICHHS MakcBena Ta iX BHUKOpUCTaHHS. Metonau
oOuuCeHHs Ta PI3UYHUIN 3MICT BUIBHOI €HEprii.

OO60poTHI (pIBHOBa)KH1) Ta HEOOOPOTHI (HEPIBHOBAXH1, CHOHTAaHHI) nporecu. Kpurepii
CaMOYMHHOTO Tepediry crnoHTaHHuX mnpoueciB. [lpunnun beptino. Hampsmoxk
CaMOYMHHOIO Tepediry CIOHTAaHHMX MPOLECIB B 130J1bOBaHIi cuctemi. Jpyruii 3akoH
tepmoauHamiku. Ponb entpomii, dopmymroBanns Kiaysiyca. Inmn dopmymtoBaHHS
apyroro 3akoHy. [IpuHIMI MiHIMyMy BUIBHOI €HEprii sIK KpHUTEpiid CaMOYMHHOTO
nepebiry  HeoOopoTHUX  mporeciB.  DiToCOPChKM  aCMEKTH  APYroro  3aKOHY
TEPMOIUHAMIKH.

2.TepmoauHamika OJJTHOKOMIIOHEHTHUX CUCTEM.

Tepmoaunamika ¢azoBux mnepexoxiB. PiBusHHsa Knanelipona-Knaysiyca. 3anexHicTb
TUCKY HACHUYEHOI Mapu BiJ TeMIlepaTypu. 3aJIeKHICTh TUCKY HACHYEHOI Mapu BIJ
30BHIIIHBOTO  THUCKY, 110 CTBOPEHHMM 1HEepTHUM razoMm. Jliarpamu  cTaHy
OJIHOKOMITOHEHTHUX cucteM y p — T, p —V ta p—V-T koopaunarax. [[iarpama ctany Boau
Ta i aHami3.

Peanpui ra3u. PiBHsHHsA cTaHy, piBHsSHHA Ban nep Baamsca Ta iioro izuune
oOrpyHTyBaHHS. 3B’A30K MapaMeTpiB piBHsSHHA Ban naep Baansca 3 kpuTHUHUMH
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napamerpamu. PiBusHHs Ban nep Baanbca B mpuBeneHux koopauHatax. BusHaueHHs
TepPMOJMHAMIYHMX (YHKIIM peaJbHUX Ta3liB 3 BUKOPUCTAHHSIM piBHSIHHSA Ban gep
Baannca. JIeTKicTh peallbHUX ra3iB Ta METOIH il OOUMCIICHHS.

3. Po34nHU HEENEeKTPOJIITIB 1 €JIEKTPOJIITIB.

BnactuBocTi po3BeneHnx po3unHiB. THCK HACHYEHOT apy HAZl PO3YMHOM, 3aKOH Pays.
Po3unnHicTh Ta3iB y piauHax, 3akoH ['enpi. TemmepaTypu KHUMIHHS Ta TBEpIiHHSA
pO3uUMHIB, sBUIIA €OymioCKOmii Ta KpiocKomii. 3alleXKHICTh PO3YUHHOCTI BIA
temriepatypu. OcMoTu4Hi siButa, popmyna Bant-I'odda.

bararokommnonenTHi cuctemu. [lapitianbHi MOJIBHI BEIMYMHUA Ta METOJIM 1X OOUMCIICHHS.
Ximiuauii moreHiian. Pisasans ['166ca - Jlrorema.

["a30B1 cymii, iX TEpMOIUHAMIYHI BIACTUBOCTI.

IneanbHi poO3UMHM B IIUMPOKIA 001acTi KOHUEHTpaliid. TepMoJWHaMiuHI YMOBH
imeanpHOoro po3unHy. HeimeanbHi po3unHu. [103UTHBHI Ta HEraTHMBHI BIAXWJICHHS BiJl
3aKkOHY Payiis. AKTUBHICTB Ta KOE(ILIEHT AKTUBHOCTI PO3YMHIB HEEJIEKTPOIITIB. MeToau
BHU3HAYECHHS KOE(ILICHTIB aKTUBHOCTI B PO3YMHAX HEEJIEKTPOJIITIB.

Po3untu enekTposiTiB. 130ToHIuHMIA KoediienT Bant-I'odpda. Teopis exekTpoaiTHIHOT
nuconianii  Appeniyca. Ilpuwumnam gucomiamii, coapBataris. CuiabHl Ta  clIaOKi
enexktponiti. KoHcTaHTa enexTpomiThyHOl aucoriarii, 3akoH Po3BeacHHs OcCTBaIbA.
Enexrpoaituuna aucoriaris Bogu, PH po3uunis.

EnexktponpoBiaHicTh PO3UnHIB eeKTPoITIB. YKcia mepeHocy Ta METO U iX BU3HAUCHHS.
3akoH He3anmexkHoro Pyxy loHiB  Kombpayma. Ilutoma Ta  exBiBaJieHTHa
CJIEKTPOIPOBIAHICTS PO3YMHIB CIA0KUX Ta CHIIBHMX €JICKTPOIITIB Ta ii 3aIeKHICTh Bif
KOHIICHTPAII].

OcHoBu teopii Jlebas-I'tokkens. lonna armocdepa.

Teopist  enekTponpoBinHocTI  cibHUX  enekTpoiiTiB  Jlebas-I'tokkens-Onzarepa.
Enextpodoperrunuit 1 penakcaniiinuii epextu. IIpoTOHHHI MeXaHI3M TMEepPEHOCY
CJIICKTPHUKHU B PO3YHHAX.

AKTHBHOCTI Yy pO34MHAaX €JIEKTPOJIITIB Ha OCHOBI Teopii Jlebas- I'rokkens.

4. ®a30Bi piBHOBaru y 6araTOKOMIOHEHTHUX CUCTEMax

[TpaBuno a3 ['i006ca. YMoBHM TepMOAMHAMIYHOI pIBHOBAru Mix ¢azamu.

PiBHOBara piguHa — mapa y JABOKOMIIOHEHTHHUX CHCTeMaX. THMCK HACHUYEHOI Mapu Haj
peanbHuMu po3unHamu. [lepmmii 3akoH KoHoBanoBa. 3aneXHICTh CKIaAy Mapu BiJ
cknany pinunu. Jpyruii 3akon Konosanosa. A3eorponHi cymiiii. [{iarpamu THCK — CKITa
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Ta TemmepaTypa KumiHHA — ckiaa. PpakiiitHa neperonka. [leperonka pinuH, 1o He
3MIIITYIOTHCS] B TBEPJIOMY CTaHI.

PiBHOBara piguHa — piguHA y JBOKOMIIOHEHTHHUX cHcTeMmax. [[iarpamMa po34yMHHOCTI
PIJIMH, 110 OOMEXKEHO 3MIIYIOThCs. KpuTnuHa TemmnepaTypa po34nHHOCTI.

PiBHOBara piHa — TBepJe TUIO y JIBOKOMIIOHEHTHUX cucTeMax. Jliarpamu miiaBiIeHHS
JTIBOKOMITOHEHTHHUX CHUCTEM TPH CTAJIOMYy THUCKY. PO3paxyHOK 4yHclia CTyNeHiB BIIbHOCTY
Cucremu 3 pi3HOIO PO3UMHHICTIO B TBEPAOMY Ta piaKkoMy ctaHax. EBrextuka. Tepmiunuii
aHasi3, KpUB1 OXOJIOJKEHHS Ta 1X aHami3. Jliarpamu TuiaBieHHs 3 YTBOPEHHSAM XIMIYHHX
CIIOJTYK, IIIO TIIABJIATHCS KOHIPYEHTHO a00 IHKOHTPYeHTHO. D13MKO-XIMIYHUMA aHATI3.
TpukommnonenTHi cucremu. Meroau [1606ca Ta PoszeboMa BU3HAYEHHS CKIady
TPUKOMIIOHEHTHHUX cucTeM. PIBHOBara pijiuHa — piiuHa B TPUKOMIIOHEHTHUX CUCTEMaX.
Jiarpamu miaBiaeHHS TPUKOMIIOHEHTHUX CHUCTEM.

5. XiMmiuHa piBHOBara

3mina eHeprid [100ca Ta I'enpMrospua MOPOTATOM XIMIYHOrO Imporecy. PiBHSIHHS
130TepmMu XiMiuHO1 peakuii Bant-I'opda. 3akon agirounx mac. KoHcraHTa piBHOBaru
ximigHoi peakuii Tta 3acobu ii Bupaszy (Kp, Kc , Kx). 3Bs3ok mix Kp, Kc ta Kx.
Po3paxyHku ckjagy pIBHOBOKHHUX CyMimied mis xiMiyHuX peakiiii. Koncrtanta
PIBHOBAru B HElJ€AIbHUX CUCTEMAX.

3aJIe’)KHICTh KOHCTaHTH PIBHOBAard BiJI TEMIIEpATypH, PIBHSHHS 1300apu Ta 130XOpH
XIMIYHO] peakilii. [HTerpyBaHHs piBHSHHS 1300apH, po3paxyHKH XIMIYHOT pIBHOBAaru npu
pi3HuX Temnepatypax. Merog Tromkina - [1IBapimaHa.

3MilIeHHsT XIMIYHOI pIBHOBAarv MijJ BIUIMBOM 30BHIIIHIX (akTopiB, npuHuun Jle-
[TaTenpe.

['ereporenHi XiMiuHI piIBHOBAaru Ta 0COOJIMBOCTI iX OIMHUCY.

6.EnexTpoxiMiuHa piBHOBara

TepmoauHaMika rajJpBaHIYHOTO €JIEMEHTY. BU3HaUeHHS TepMOAMHAMIYHUX MapaMeTpiB
XIMIYHOI peaxiiii, 1o 171 B rajabBaHidHOMY enemeHTi. Kimacudikars enexrpomain (I ta Il
polly, Ta30oBi, OKHCHO-BIJIHOBHI) Ta €JEKTPOXIMIYHUX JIAHIIOTIB  (XIMIiYHI,
KOHLIEHTpaliiH1). 3anexHicTb enexkrpopyuiitHoi cunu (EPC) Ta noTeHiianiB en1ekTpoaiB
BiJl KOHLIEHTpalii (aKTUBHOCTI) MOTEHIlIAJIBU3HAYAIOUMX 10H1B, piBHsIHHS HepHcTa.
EnexTpuuHi JaHIIOTH 3 TIepeHOCOM Ta 0Oe3 mepeHocy 10H1B. Judy3iiHUN MmoTeHIiall.
BusnauenHss koeQilieHTIB aKTUBHOCTI ejnekTponity Merogom EPC. Pospaxynok
KOHCTaHT PIBHOBAard OKMCHO-BIMHOBHUX peakiiil 3a manumu EPC. TloTeHmiometpuyune
TUTPYBaHHS. XIMI4HI JKepesa CTpyMy.
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7. CtaTucTHUYHA TEPMOJAUHAMIKA

Tepmoaunamiuna #MOBipHiICTE. Dopmyna bonenmana- Ilimanka miis 3B’SI3Ky MiX
SHTPOIIIEI0 Ta TEPMOAUHAMIYHOIO HTMOBIPHICTIO.

Posnoninenns bonbimana 3a eneprismu. Cyma cTaHiB Ta i1 3B'S30K 3 OCHOBHHUMH
TEPMOJMHAMIYHUMHU (YHKIISIMU.

MornekynsapHi CyMH CTaHIB ISl TOCTYHAJIbHOTO, OOEPTaNbHOTO, KOJIMBAJIHHOTO Ta
€JIEKTPOHHOTO PYXiB.

CratucTuHa TepMoOJMHAMIKa ifeanpHOro raszy. CTaTUCTHYHA TEOpis TEIJIOEMHOCTI
MOJIEKYJI Ta TBEPAMX TLI.

Po3paxyHOK KOHCTaHT pIBHOBarM XIMIYHOI peakiii METOJIOM CTaTUCTUYHOI
TEPMOIUHAMIKH.

8. OCHOBM XIMIYHO1 KIHETUKU

OCHOBHI TOHSATTA XIMIYHOI KIHETMKH. MEXaHI3M peakiiii, IpOoCTi Ta CKJIAJHI pPeaKIlii.
[IBuakicte peakuii. Kinetnuni kpusi. Kinetnuni piBHsHHS. [Topsaok peakiiii Ta MeToau
Horo Bu3HaueHHs. KoHcTranTa mBuAKOocTi peakiii. [lepion HamiBmepeTBOpPEHHS.
MoutekysIpHICTb €IEeMEHTApHUX PEaKilii Ta 1i 3B'A30K 3 MOPSIAKOM peakiiii. [HTerpyBanHs
KIHETUYHUX PIBHSHB ISl pEaKIii PI3HUX MOPSIKIB.

Cxuanni peakiii. [lapanensHi peakiii. [TocninoBai peakiiii. MeTos cTallioHapHOTO CTaHy.
OO00poTHI peakilii. 3B'I130K MK KIHETUKOIO Ta TEPMOIMHAMIKOIO.
MonekynsipHo-KiHeTHUHA Teopis rasiB. Posznoainenns Makcsena-bonbimana. Cepenns
Ta cepeIHbOKBaJpaTuUHa MBUAKOCTI. Ilepepi3 3iTkHeHHS. DakTop 31TKHEHHsS. YacToTa
31TKHEHb. J[OBXXHHA BIILHOTO MPOOITYy.
Auma nepenocy B razax. Jquddysis, TemnonpoBiHiCTh, B’ I3KICTh rasiB. Edysis.
Teopis 3iTKHEHb Yy XIMIUHIM KiHeTuIl. AKTUBHI 3iTKHeHHs. Teopis AppeHiyca.
3aJie’KHICTh KOHCTAHTH MIBUIKOCTI BiJ TEMIIEpATypU, EHEPTisl aKTUBAIllT XIMIYHOT peaKIlii
Ta 1l eKCHEPUMEHTAIbHE BU3HAYEHHS.

Teopis nepexiiHOro cTaHy (AKTUBHOTO KOMIUIEKCY). [ToBepXHs mOTeHI1aabHOI EHeprii.
[TpaBuno Ilonsani. TpancmiciitHuii koediieHT. CTaTUCTUYHUN PO3PaXyHOK KOHCTAHTH
mBUAKOCTI. TepMoaMHAMIYHMIT acmeKT Teopli AKTUBHOTO KOMIUIEKCY, EHTpOMis
aKTUBAIlI.

9. KineTuka peakiiii y rOMOT€HHUX CHCTEMaxX

bimonekymnspHi peakiii B ra3zax. 3acTOCyBaHHS Teopii 31TKHeHb. Peakiii 3a ydacTio
CKJIaIHUX MOJIEKYJI, CTEpUYHUN (PakTop. 3aCTOCYBaHHS TEOP1i AKTUBHOT'O KOMILJIEKCY IS
OIMOJIEKYJISIPHUX peaKiliil y razax.
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MonomornekynspHi peakiii B ra3ax. 3acTOCyBaHHSI TE€Opii aKTUBHOTO KOMILJIEKCY 0
MOHOMOJICKYJISIpHUX peakiiii. Teopis Jlingemana.

Jlanmrorosi npouecu. HeposramyskeHi1 JIaHITIOrOBI peakilii, 10BKWHA JIaHIrora. MexaHizm
Ta KIHETHMKA HEPO3TaTY»KEHUX JIAHIIOTOBUX peakiliid. Po3ramdykeHi JaHIIOTOBI peakiiii,
teopis CemenoBa - XiHmensByaa. [lepiog iHAYKIi, TpaHUYHI SBHUINA B PO3Taly>KEHUX
JAHIFOTOBUX MPOIIECaXx.

Peakuii y po3unHax HeeneKTpoJiTiB. BB po3unHHrka, koMipkoBuit eekxT. JIaniorosi
peaxiii mojimMepu3allii B HEBOJITHUX PO3UYHNHAX.

Peakii y po3unnax enektpoiitiB. CosiboBi epekTy. BIIMB MOMSIpHOTO PO3YMHHUKA Ha
IIBUJIKICTh PEaKIIii.

10. T'oMOreHHui Kartaiiis

BusnaueHHs karanizy. @13MKO-XIMIUYHI OCHOBH Kartajizy. PI3HUI MK KatajlizaTopamMu
Ta 1HII[IaTOpaMU XIMIYHUX peakiiii. Posib kaTanizy B MpOMUCIOBOCTI Ta KUBIHA MPUPO/II.
ABTOKaTaJIITHYHI peaKIlii Ta iX KiHeTHKa.

["omorennwmit katani3. Karanis y razosiit ¢azi. Teopiss mpoMiKHHUX CIOJIYK y KaTai3l.
Karaniz y po3unnax. KuCIOTHO-OCHOBHUM KaTami3, 3arajbHUA Ta creruiyHui.
Kopemnsmiitni cniBBigHomeHHs: bpeHcrena. MexaHi3Mu KHCIIOTHO-OCHOBHOTO KaTaizy.
Karai3 oKMCHO-BITHOBHUX peaklii y po3unHax. MeTaJoKOMIUIEKCHUM KaTallis.

11. ®i3uyHa Ximisi TOBEPXHEBUX SBUIIL

AgncopO1iisi B cuctemi TBepjlie TUIO - ra3z. AacopOuis 1 adcopoiis. Tunu agcopOuii -
¢13uuHa Ta XimMiyHa agcopOuid. Kpurepii BIIMIHHOCTI ()13MYHOI Ta XIMIYHOI aACcOpOLii.
3MiHa eHTadbIli Ta eHTpomii mpu aacopOuii. [3orepma Ta 1300apa aacopOii.
HeaktuBoBana Ta aktuBOBaHa anacopOmii. IlorenmianbHi kpuBi JleHHapna-/[xoHca.
JlokamizoBaHa Ta HeJIOKaJli30BaHAa aJICOPOITis.

Teopist MoHOMOIIEKYIIsIpHOT acopOitii Jlenrmiopa. ["'onmoBH1 moctynatu Teopii. PiBHSHHS
130Tepmu ajacopOIii JIenrMiopa Ta #oro aHaii3 B 00J1acTi MaJIMX, CEPEAHIX Ta BUCOKHUX
TUCKIB ajicopbaty. Jlineapuzaiiisi piBHsHHS JIeHrmiopa. [lutoma moBepxHs ajicopOEHTIB
Ta 1i BU3HAYECHHS.

Teopis momiMosekyssipHoi ancopoirii - Teopiss BET (bpynayepa - Emmera - Temnepa).
['onoBHi noctynatu teopii BET. Anani3z piBasaas BET Ta #ioro mineapuzamis. Tunu
130TepM aJIcopoOIIii.
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Kaminsgpua xonnmeHcamis. @izuyHa CyTh Teopil KamuisipHOi KoHAeHcarii. Mexa
3acTocyBaHHsA piBHsAHHA ToMcoHa-KenbBiHa. ['icTepe3uc kaniisipHOi KOHACHCAIi, HOTo
npuuuHU. Tunu nop. Tumnu ricrepe3ucis.

Heonxnopinna noBepxus. Kputepiit HeoAHOPITHOCTI MMOBEPXHI 1 MPUYUHU i1 BAHUKHEHHS.
Tepmoaunamika aacopOllii Ha pIBHOMIPHO HEOAHOP1AHIHM moBepxHi. OCHOBHI NOJIOKEHHS
OMMCaHHA aJicopOIlii HAa PIBHOMIPHO HEOAHOpPIJNHIM moBepxHi. KBaszigorapudmiuna
130TepMa ajacopOiii ThoMKiHA Ta i aHAMTI3.

[3ocTepuuna TemnoTa aacopOIIii Ta ii BU3HaUEHHS 13 130CTep aacopouii.

12. I'eTeporeHHuii KaTai3

Bu3HaueHHsT HIBUAKOCTI TE€TEPOreHHO-KATAJIITUYHOI peakiii Ta MUTOMAa AaKTUBHICTb
Karanizatopa, npaBuwio bopeckoBa. [udysiliHa Ta KiHeTUYHA OO0JACTI MPOXOHKCHHS
TeTEPOreHHO- KaTaJIITHYHUX MpPOLECiB. AKTUBHICTh Ta CEJIEKTUBHICTh TI'€TEPOTCHHHX
KaTai3aTopis.

KiHeTnka rereporeHHO-KaTaIITUYHUX pEeaklidi Ha OJHOPIAHHUX TIOBEPXHSAX, CTaail
KaTaJITUYHUX npoiieciB. KiHeTrka peakiiid Ha HEOAHOPIAHUX MOBEPXHSIX.

['ereporenni karamizatropu. OCHOBHI THUIIM TE€TEPOTEHHUX KaTaiizaTopiB. KucioTHo-
OCHOBHI KaTanizaropu. KaranizaTopu OKUCHO-BITHOBHUX PEAKIIIH.

Karamitnuni BnactuBocTi MetaniB. Teopis wmynbpTuruieriB  bamangina. Haneceni
MeTaIl4H1 KaTalni3aTopH, poib Hocls. Po3Beneni mapu, Teopist ancamo61iB Kobosesa. Pob
CTPYKTYpHOro (akTopa B KaTasli3i Ha MeTajaX, CTPYKTYpPHO-UYYTJUBI Ta CTPYKTYpHO-
HeuyTauBl peakuii. KaTaniz Ha MeTaaiyHMX MOHOKpHUCTAJIAX.

[IpomoTopu Ta iX posib B reTeporeHHoMy katanisi. Katamituyni otpyTH.

MexaHi3M OKpeMHUX TeTepOTeHHO-KaTalI THYHUX MPOIIECIB.

13. KiHeTHka eJIeKTpOIHUX MPOIIECIB

EnexTponi3, XiMiuHI MPOIECH TPH €NEeKTpodi3i. Buam enexTpoaHoi mosspusalii:
KOHIIEHTpaIliiiHa Ta XiMiuHa. Hampyra po3kiamy exeKTpoJiTiB.

Asume mnepenanpyru. llepenanpyra BupaineHHs BoaHio, piBHsHHS Tadens. Teopis
MOBUILHOT pEKOMOIHAITIT aTOMIB BOJIHIO. by10Ba MOABIHHOTO €EKTPUIHOTO IIapy, TeOPis
MOBIIBHOTO PO3PSLY 10HIB I'JIPOKCOHIIO.
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5. XIMIAA BUCOKOMOJIEKYJIAPHUX CITIOJIYK

1. 3aranpHi uTaHHs XiMIT TOTIMEPIB.

Knacudikanis nomimepis. [IpuponHi Ta CHMHTETUYHI, OpraHiyHi, eJIeMEHTOPraHiyHi Ta
HeopraHiydi nojiMmepu. JIiHIMHI, posramykeHi Ta 3muTI nojgimepu. ['omomonimepw,
Kornosimepu, Onok-komoiimepu. Crepeoximiss  mosiMepiB. CepeaHbOUUCTIOBl i
CepeHLOMACOBI MOJICKYJISIPHI Macu Ta CTyIHeHI mosiMmepu3aiii. MeTtoayu BU3HAYCHHS
MOJICKYJISIPHUX Mac. MOJEeKyIsIpHO-MacOBHI PO3MOILT Ta CTYHIHDB IMOJIIUCIEPCHOCTI.
3MiHa BIACTUBOCTEN MPHU MEPEXO/I1 BiJ MOHOMEPIB JI0 OJIiroMepiB Ta noaiMepiB. dizudHi
CTaHM y ToJjiiMepiB. Bucokoenactuunuii ctaH. AMOpdHI Ta KPUCTATIYHI MOJIMEPH.
Metonu anam3zy nojiMepis. Di3nyHi Ta P13UKO-XIMIUHI METOU TOCIHIIKEHHS OJIIMEPIB.
2. [Tonmimepu3zariisi.

EnemenTapHi ctajii nojiMepu3aiiii Ta ix kinacudikarlis 3aj1eXHO BiJl IPUPOJIU aKTUBHOTO
neHtpy. KinetnyHi 0ocoOMMBOCTI peakiliii moiiMmepusaliii. YMOBH CTaIllOHapHOI Ta
HECTaI[lOHApPHOI ~ KIHEeTUKHU. TepMoauHamika mnodimepusainii. TeraoBi  edekTu
noJiMepu3allli BIHUIBHUX MOHOMEPIB Ta BIUIMB HAa HUX CTEPUYHOIO Ta EJIIEKTPOHHUX
(dakTopiB.

3. Kononimepwu3zariis.

PiBHsiHHS ckiagy KomoidiMepa. MeronaM BH3HAYEHHS CTalIMX —KOMOJIMepHu3arlii.
Komnomimepusariiss S5k METOJA OIIIHKMA pEaKIiiHOl 37aTHOCTI MOoHOMepiB. Cxema Q-€
Andpes-Ilpaiica. BrmuB MexaHi3My mnoJiiMepu3ailii Ha CKjIaja KomosiMmepa. Metoau
oJiep>kaHHs OJIOK Ta MIETUIeHUX KomnoJiMmepiB. [IpakTruHe 3HaY€HHS KOMOJIIMepH3aliii.

4. PagukanbHa nojiiMepu3ariisi.

3aranpHl TOHSATTA OPO BUIbHI paAuKadud. MeToau TeHepalli BUIBHMX paJuKaliB.
TepmiuHa, pamiamiitHa Ta doTononiMepu3sailis. PagukansHa moixiMepusallis 3 XiMIYHUM
HILIFOBAaHHSM. 1HINIATOPH, perynsTopu, iHTiOiTopu. KiHeTnuHa cxema pajavKaibHOI
noyiiMepu3ailii. BrmmB pizHux (axTopiB Ha MBUAKICTH mojdimMepu3aiiii. ['enb-edexr.
3B'S30K MOJIEKYJISIPHOI MAacH MOJIMEPY 3 KIHETUKOIO PaAUKaIbHOT MOJiMepHu3allii.

5. [IpakTuuHe 3acTOCYBaHHS PAJAMKAIBHOI MOTIMEpHU3allii.

[Tomictupon. IMomixmopsinin. IlomiBiHinanerar Ta mnomiBiHIIOBUM coupt. [lomimepu
HEHACUYEHUX KUCIOT (aKpUIIOBOi, METAKPUIIOBOi, MaJI€IHOBOT) Ta iX MOXITHUX.

6. lonna noaimepu3aris. OCHOBHI BIIMIHHOCTI 10HHOI Ta paauKaIbHOI MOJIMepH3aIllii.
BbynoBa MoHOMEpIB Ta 1X 3AATHICTh 0 Pi3HUX BUAIB 10HHOI mojiMepu3ailii.be3oopuBHi
mpoiiecu Ta «kKuBl» momimepu. Kinetmka aHaoHHoi momimepu3aiii. OcoOnauBoCTi
aHIOHHO1 TmoMiMepH3aIlli MoJIpHUX MOHOMepiB. CTepeoperyitoBaHHS y AaHIOHHIN
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nonimepusaiii. Karionna moniMepusaiisa BiHUIbBHUX MOHOMEpIB. byoBa, akTMBHICTh Ta
METOJM CUHTEe3y KapOkaTioHiB. KaTionHa mommepu3airis ojnediniB ta ctupoiry. Peakirii
pocTy Ta OOMEXEHHs pOCTy JaHIIora MNpu KaTioHHIA momimepusarii. KarioHna
nojiMepusariss 3 KiHeTHYHUM oOpuBoM. KiHeTWka KaTIOHHOI TodiMepu3allii Ta
3aJIeKHICTh MOJIEKYJISIPHOI Macu MOJIMEpiB BiJ IIBUIKOCTEH IHIIIIOBaHHA, POCTY,
nepemadi Ta oOpuBy JaHIora. IlceBmokaTioHHa MOMiMepH3aIlis BIHIJIOBUX ETEPiB.
CrepeoperyitoBaHHsl Yy KaTioOHHIA moJsiMepu3samii. «KuBi» mojiMepu B 0€300pUBHUX
mpolecax pOCTy JIAHIIOTa Ta CHHTE3W 3a ix jgonomoror. KoopawHaiiitHO-iOHHA
nomimepusarnis. [lomiMepusaitiss  oyiepiHIB HAa TOMOTCHHHUX Ta T'e€TEPOTCHHHX
katamizaropax Ilurnepa-Harra. YoTupu reHepali kaTamaizaTopiB y BUPOOHMIITBI
nosonediniB. MexaHi3M mporiecy Ta crepeoperyiatoBanss. [loximepu3altis Ai€HIB Ha -
IUIBHUX KOMIUIEKCaX NepexiTHux MetaniB. [Ipobnemu koopanHauiifHOi nojaiMepu3anii
noysipHux ~ MoHomepiB.  KoopnuHamiiiHO-10HHa — Komojimepu3zauis. IIpomucinose
BUPOOHMIITBO MOJIMEPIB METOJAMH 10HHOI Ta KOOPJIMHALIMHO-10HHOI MOJIMEpH3allli.
[Tomerunen Hu3bkoro THUCKY. CtepeoperyisipHuil noninponiuieH. CrepeoperymispHi
kayuyku. byrunkayuyk. [lomudopmanpuerin. IlomimMepu Ta oiiroMepu Ha OCHOBI
enokcuIHUX MoHOMepiB. [losiMepu Ta oJiroMepu OKCeTaHiB Ta TeTpariipodypany.

7. IonikoHaeHCAITIS.

Monomepu U1t MOJIIKOH/ICH CAIlli. OYHKIIOHATBHICTD MOHOMEPIB.
["'omomnomnikoHIeH Callis, TeTEepPONOIKOHACHCAIllsI Ta CHIBHOJIKOHACHCAIlIsd. PiBHSHHS
Kapozepca. BniuB HEEKBIBAJIEHTHOCTI B3a€EMOJIIOUMX (YHKIIOHAIBHUX Tpyn Ha
JIOBXKMHY TOJIIMEPHOTO JIaHIIOra TMpU TOJIKOHAeHcalli. MomekylspHOo-MacoBUi
po3MoAT Ta KiHETHKA mojiikoHaeHcallli. [IpoBeneHHs moiKoHIEH calli y pO3IUIaBi,
pO34MHI eMyirbcii Ta TBep/id (¢azi. PiBHOBakHAa Ta HEpiBHOBaXKHA IMOJIKOHACHCAIIIS,
Mik(azHa TnomKoHAeHcamis. [IpomucioBe BHPOOHUIITBO  MOJIIKOHACHCAIIMHUX
nonimepiB. Denonodopmanpaeriiai cmoid. CedoBHHO- Ta MeJaMiHO(GOpMaIbIeTi IHI
cmounu. [lomiectepu. JlaBcan. [lomamign. Haitnon-66. Iloniyperanu. I[lomikapOoHaTu.
[Tomimiau. Iomcunokcanu.

9. biononimepu. [TomiMepu B 6i0J0TIYHO aKTUBHUX cucTemax. [loyiMepu 3 BIIACHOIO
010JI0T1YHOIO AKTHBHICTIO.

[Tomicaxapuan: Kpoxmallb, amijio3a, aMUIONEKTHH, TJIKOTreH, Ientono3a. Crnocobu
nepepobku 1emoo3u. Bicko3a. Auerat nentono3u. Hirponentonosa. binku. Hykineinosi
KHUCJIOTHU - HaWO1IbIII BUCOKOMOJIEKYJISIPHI 1ICHYIOU1 CIIOTYKH, iX QYHKIII].

10. ®izuyna Ximist mosiMepiB.

37



XapaxTepHi (i3UKO-XIMI4HI BIACTUBOCTI BUCOKOMOJIEKYJIAPHUX CHOTYK, BIAMIHHICTD iX
B/l HU3BKOMOJICKYJSIpHUX. [IoHATTS mpo Mikpo- Ta mMakpocucremy. Kondiryparis ta
KOH(opmarlliss MakpoMojekyd. ['HydukicTe JaHIora - ¢QyHIaMEHTaJIbHA SKICTh
MaKpoMoJieKyJl. BinpHO3ueruienuit naHiior, ioro teopis. CepelHbOKBaApaTUYHA
BIICTaHh MDK KIiHOAMH JaHmiora. Posmomin Tayca. Ilapamerp .3ropHyTOCTI
Makpomosekynu. Pasmomin Makcsena. TepmoauHamiuHa 1 KIHETHYHA THYYKICTD
makpomonekyn. Cerment Kyna. Kinetmunuii cerment. [lactka ®mopi. Ilapametp
rayukocTi @mopi. HaamonekynspHa oprasizaiiss mnojiMepiB B aMOppHOMY Ta
KpUCTIIYHOMY cTaHax. DiykTyamiiHi Ta IUCKPETHI HAJAMOJICKYJISIPHI YTBOPEHHS.
bynosa cdeporiTis.

11. ®i3u4H1 0COOJIMBOCTI MOJIMEPHOTO CTaHY .

3arajibHa XapakTepHUCTUKA TMojdiMepiB. MeracTabiibHI CTaHM TOJIMEPHOI CHUCTEMHU.
Penakcauiiini siBuma B nommepax. Penakcaropu. Cnektp yaciB penakcanii. PIBHIHHS
bonpumana. Cxrionomni6uuii ctaH mnomiMmepiB. Teopis ckiayBaHHS. CTpyKTypHE Ta
MEXaHIYHE CKJIYBAaHHS. 3MyIIeHa  BHCOKOEJIACTUYHICTh. PenakcauiiHuii XapakTtep
IpoLecy CKIyBaHHsA. BucokoenacTHUHUN cTaH mojiiMepiB. Po3TsAryBaHHs iAeaqbHOTO
JaHurora. PIBHSHHS cTaHy MakpoMoJjeKkynu. Teopis mpyKHOCTI CITOK. B's3xompyxHi
BiacTUBOCTI noaimepiB. Monens Kenbpina-®oiirra. [IpuHHIMN TeMneparypHO-4acoBOi
ekBiBajieHTHOCTI. PiBusinHA Binbsimca-Jlennena-®epi. Temnosi edextu. 'icrepe3ucHi
apuiia. Pemakcanis Hanpyru. PiBHsHHS MakcBena. B'si3koTekyuuid cTaH MOJIMEpiB.
AxkTuBauiiHuii mexaHi3M Teuli. PiBHsiHHA Eiipinra. Peosoriuni moneni pO3BUTKKY
nedopmaiiii y npy>kHOB'SI3KOMY TiJIi.

12. Kpucraniuuuii ctad moyiMepis.

OcobnuBocTi (ha30BUX TEPETBOPEHb B TMOJiMepax. 3apOJAKOYTBOPEHHS Ta picT
KpUCTAJIYHUX CTPYKTYp B TmojdiMepax. BamoBa kiHeTuka kpucrtamnizaiii. PiBHSHHS
Konmoroposa-ABpami. Pexpucramizaris. PigkokpuctamiyHuii CTaH TMOJIIMEPHO1
cuctemMu. OpieHTOBaHUM CTaH MoOJiMepiB. MexaHiuHl BiAacTUBOCTI momimepi. [uniika.
JloBrosiuHicTh noximMepis. PiBHsHHS JKyKoBa.

13. IBOKOMIIOHEHTHI MOJIIMEPHI CUCTEMHU.

Oco6muBOCTI cucTeM nojiiMep-po3unHHUK. HaOyxanus ta pounnenHs. TepMoanHaMivHi
KpuTepii po3unHEHHsS. SIKICTh pO3YMHHUKA. 3aCTOCYBaHHS mpaBwia (a3 g0 cucrem
noyiMep-po3unHHnK. Jliarpamu crany. TepmonuHamika po34uHIB. Teopis PO3YMHIB.
Posseneni po3umnan. Kputepit [lebas. PiBusauus ®nopi-®Pokca. XapakTepucTuyHa
B'SI3KICTb, ii 3aJIEXKHICTh B1J MOJIEKYJISIPHOI MacH MOJIMEPY Jisi THYYKHUX, HAMIBXKOPCTKUX
Ta KOPCTKUX Makpomosiekysn. KoHdopmarilis MakpoMoJieKya B po3unHi. BrimB sikocTi

38



pPO3UMHHUKA Ha PO3MIPH CTAaTUCTUYHOIO KiyOka. O-Temmeparypa Ta 0-pO3UYMHHUK.
HamiBpo3BeneHi Ta KOHIEHTpOBaHI po3uMHU TojiMepiB. EdexTuBHa B'S3KICTS.
CrpykTypa nojiiMepy BIpO34HHi. 3aJI€KHICTh B'SI3KOCTI PO3UMHY Bl MOJIEKYJISIPHOT MacH
nomimepy.  Jparii, iX 0cCOOJIMBOCTI Ta CIIOCOOM oOJiepKaHHS. TepMOIUHAMIYHO
pPIBHOBa)XHI Ta HEPIBHOBAXHI Jparii. YSBIEHHA TMPO CHHEPE3UC, TIKCOTPOIIIIO,
CTPYKTypHY nam'satb aparmiB. [lomienextpomité Ta mnomiamdorita. BractuBocTi B
TBepAOMY cTaHi Ta po3uuHi. [lomenextpomiTHuil edekrt. [30enexkTpuyHa Ta 13010HHA
ToukH nomiam@odiTi. [lomienexTponiTHi koMIiekcu. [O0HOOOMIHHI BUCOKOMOJIEKYISPHI
CTIOTTYKH.

14. [HTEeneKTyanbH1 MOJIMEPHI KOMITO3UI[IMHI MaTepialii.

CBITJIOUYTAUBI TOJIMEPHI KOMIO3UTH. [lomimepu B KOMIIO3MIIMHMX MaTepianax,
3natHux a0 (oronomimepusanii. HeratuBni ¢oropesuctu. [lo3utuBHI (HOTOPE3UCTH.
3acTOoCyBaHHS B OINTOEJIEKTPOHIi. EJeKTpOHOUYTIMBI MOJIMEPU 1 KOMIIO3UTH.
HamiBnpoBiTHUKOBI MOJIMEpHI KOMMO3uIlliHI Matepianu. [lomiMepHi MmaTeianu st
OpraHIYHUX CBITJIOAIO/IIB 1 COHSIYHUX €JIEMEHTIB.
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KPUTEPIH OLIIHIOBAHHSI

BerynHe BunpoOyBaHHS MPOBOAMTHCS Y MHCbMOBOMY BurIsidi. Yac, BinBeneHUN Ha
CKJIaJlaHHsl MUCHMOBOI YaCTUHHU ICOHUTY 3 (axy, HE MepeBHUIIye Bl (aCTPOHOMIUHI)
ronguHu. MakcuManbpHa KibKicTh O0amiB — 100, MiniManpHa TO3UTHBHA OIlIHKA ICTIUTY 3
baxy cxmamae 60 OamiB. PesynbTyroumii 6am mepeBoauthes y 200-0anpHY KAy
(mepeBeAeHHS BIAMOBIAHOCTI OaiB BCTYIMHOTO 1ICTIUTY 31 CHemiagbHOCTI A0 mKkamu 100—
200 HaBeneno y Taoumii 1).

Oco0wu, siKi OTpUMaIM Ha BCTYIMHOMY icmuTi 3 ¢axy MeHmie 60 OamiB, mM030aBISIOTHCS
IpaBa Ha y4acTh y KOHKYPCI Ha 3apaxyBaHHs 32 0OPaHOIO CIICIIAIbHICTIO

Bianosiai Ha nuTaHHs y 0iJjieTi OIHIOIOTHCS 32 TAKUMH KPUTEPIAMHU i OaiaMu:

80-90 OamiB — «BIAMIHHO» — 3aCllyrOBY€ BCTYNMHHUK Y pa3i TIHOOKOTO PO3YMiHHSA
TEOPETHUYHUX KOHLEMUIA Ta MPUKIAJHOTO aHaji3y 3aBJAaHHS; BIANOBIIb IMOBHICTIO
BUCBITJIEHA Ta BIAIIOBIIa€ BHUMOraM BCEOIYHOTO CHUCTEMHOIO 1 TJIMOOKOrO 3HAHHS
MPOTPaMHOr0 MaTepiaidy; 4YITKOMY BOJIOJIHHIO TMOHATIMHUM amapatoM, METOJaMH Ta
IHCTpYMEHTaMH, nepeadayeHUMHU MPOTPaMOIO0 JUCIIMILIIHH. £ BIJIITOB11
IIPOJIEMOHCTPOBAHO 3[10HOCTI Y PO3YMIHHI, BHKJaJl Ta BUKOPUCTAHHI MPOTrPaMHOIrO
Marepiany.

65-79 OamiB — «100pe» — 3aciayroBye BCTYMHUK Yy pa3l YITKOTO MPEACTABJICHHS
TEOPETUYHUX BMiHb 1 HaBMYOK y KOHTEKCTI CIelliami3allii; BCl 3aBJaHHS IOBHICTIO
BHKOHaHI 0€3 CYyTTEBHX MTOMUJIOK a00 3 HE3HAYHUMH MOMIJIKAMH; BIIOBIIb JEMOHCTPYE
BUSIBJICHHS 3HAaHb OCHOBHOTO TMPOTPAMHOTO MaTepiajly, BOJIOMIHHS TEOpIi€0 Ta
HEOOX1THUMHU METOJIaMH, TiepeI0auYeHUMHU TPOrPAMOI0; BMIHHS BUKOPHUCTOBYBATH 1X IS
BUPIIIECHHS TUTIOBUX CUTYAIlIH, TPUITYCKAIOYU OKpPEeM1 HE3HAYH1 TOMUJIKH.

51-65 GaniB «3aIOBITLHO» — 3aCIYTOBY€E BCTYITHHK y pa3i 3aTHOCTI O CaMOCTIHHOTO
BUKOHAHHS 3aBJaHHS 3 BUKOPUCTaHHSAM 0a30BUX 3HaHb; Y BIANOBIAI MPUCYTHI 3HAYHI
MPOTAJIMHU Yy 3HAHHSIX OCHOBHOT'O IIPOIPAMHOI0 MaTepially: HE JOCUTh YIIEBHEHO BOJIOIE
OKpEMHMH TOHATTSAMH, METOJAMH Ta TEOPIi€I0, PO IO CBITYATh MPHUHIIMIIOB] TTOMUJIKU
M1J] 4ac iX BUKOPUCTAHHS.

0-50 6ainiB «HE3a0BUTLHO» — BIAMOBIb JEMOHCTPYE OOMEKEHE PO3YMIHHS 3aBIaHHS 1
HEJIOCTATHIO 3aTHICTh 3aCTOCOBYBATH TEOPETHYHI 3HAHHS Ta MPAKTUKY, 10 TPU3BOIUTH
JI0 HEBIPHUX BUCHOBKIB Ta TOMIIOK Y BUKOHAHHI MMPAKTUYHOTO 3aB/IaHHS.
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IlepeBenenns 6aaiB BeTynHoro icnuty a0 mkaaua 100-200

Taoauus 1

bax 3a mkajor
yHiBepcUTeTy

BaJj 3a mkaJsoro

(100-6aapHa mKaja) 100-200
90-100 180 - 200
7589 150 - 179
60-74 100 - 149
0-59 0-99
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