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ITporpama BCTYITHOTO iCIHUTY JUIS KOHKYPCHOTO BiTOOpY BCTYIHHKIB 0 acmipaHTypH A/ 3100yTTs
cTymeHs BHIIOI ocBiTH HokTopa dinocodii (PhD) 3a ceniansricTio 102 Ximist 0cBiTHEO-HayKOBa ITporpama
Ximist (Ha OCHOBI OCBITHBOI'O CTYIEHS MaricTpa (OcBiTHBO-KBai(ikamiiiHoro crynens cuemiamicra) — /1.:
JOHY, 2023.- 15 c.

Po3pobHuKy:

1. Oxoputuit C.I., moxTop XiMiYHHX Hayk, mpodecop, rapaHT OCBITHBOI NMPOrpaMH, IMPOPEKTOp 3
HAayYKOBOi po0OTH.

2. Bummikin A.B., 1okTop XiMigHEX HayK, mpodecop, 3aBiayBay KadeapH aHATITHIHOT XiMil.

3. Creup H.B., kaugumar xiMidHEX HayK, OOLIEHT, 3aBinyBa4 kadenpu Qizudnoi, opraHidHoi Ta
HeopraHiyHol Ximii.

Po3risHyTO Ta 3aTBEPKEHO HA 3acijaHHi BYeHOI paxu ximiuxoro dakynsrery (mpotokon Ne 9 Bin
29.06.2023 p.).

Tonopa B4eHOT paau XiMiqHOTO (aKyILTETY

e by

Bapramok B.®.

ﬂi}
[apaHT OCBITHBO-HAYKOBOI IIporpaMu «Ximisi» C» Oxosurait C.1.




Kpurepii oninkn Binnosizeii

KosxHa BifnoBiap Ha IHTaHHA OLiHIOETHCS 3a 100-6aJpHOKO MIKAIOK0:

60-63 GaJi BECTABISIOTHCS BCTYIHHKY B aclipaHTypy, AKHI JEMOHCTPYE 3HAHHS B OOMEXEHOMY
06'eMi, He 3HAE 3HAYHOI YACTHHHM IPOrPAMHOTO MaTepiany, OCHOBHHX IIOHATH 3 XiMii, IOIycKae 3Ha4HY
KiJTBKiCTh ICTOTHMX [OMHJIOK 3 BHKIAJiHHS IIPOTPAMHOTO MaTepiamy, HECIPOMOXHMH pO3B’A3yBaTH
PO3paxyHKOBI 3aBIaHHA 3 XiMil.

64-74 GaaM BHCTABIIAIOTHCA BCTYIHHKY B acHipaHTYypy, SKHH JEMOHCTPYE 3HAHHA B HEIIOBHOMY
06csi3i, C1abKO OPIEHTYETHCA Y MPOrpaMHOMY Matepiali, He 3Ha€ OCHOBHHUX IIOHATS XiMil, JOMyCKae icTOTHI
NMOMHJIKH 3 BHKIAIEHHS IIPOrPAMHOTO MaTepiamy, BigdyBac 3HAYHI TPYNHOII NpH PpO3B’S3aHHI
PO3paxyHKOBHX 3aBJaHb 3 XiMil.

75-81 GaJiu BHCTABIISIOTHCS BCTYIIHAKY B aCIipaHTypy, SKUi 3Ha€ JIHIIe OCHOBHUI MaTepian, aje He
3acBOiB 1Oro meTaseil, JONMycKae HENONIKM y BHKOpHCTaHHI Teopii Ximii i BimdyBae TpyaHowi Ipu
pO3B’si3aHHI PO3paxyHKOBHX 3aBJaHb 3 XiMii.

82-89 GaiB BECTABISIOTHCS BCTYIHHKY B aCIipaHTYpY, SKHil TBEPIO 3HA€ MPOrpaMHUil Marepian,
TpamMoTHO i IO CyTi BHKIanae #Horo, SKuif He IOMyCKae iCTOTHHX HENOMIKiB y BiINOBiAi Ha MOCTaBlICHI
samuranns. Y BiAMOBIAIX KOPHCTYETHCS JIMIIE OCHOBHOIO JIITEpaTypolo, MipyYHHKaMH, NociOHuKaMu. Y
PO3KPHTTI 3MicTy nuTanb Gy/H JOIyIeH] He3HauHi MOMEIKH y GopMYy/IIOBaHHI TEPMIHIB i Kareropiit, abo
HEJOCTATHE BHCBITIICHHS eK3aMeHaliffHHX NMuTaHb. BimcyTHi TpyIHOII IIpH po3B’s3aHHI PO3PaXyHKOBHX
3aBJaHb 3 XiMii.

90-100 GaaiB BHCTABNAIOTBCS BCTYNHHKY B ACHipaHTypy, sKuii raumboko Ta MIHO 3aCBOIB
IporpaMHHil Matepial, BHYEPIHO, OCIiJOBHO, TPaMOTHO H JOridHO HOro BHKJIAAA€E, Y BIAMOBIAL SKOTO
TiCHO I10B’SI3y€Thes Teopis XiMil 3 MpakTHKOK. [Ipi 1I5OMy BCTYIIHHK HE 3a3HA€ TPYTHOIIIB 3 BiAMOBi/UIO Ha
mocTasicHHi 3aBgamms. Ilokasye o6isHamicTe 3 MoHorpadiuHOW JiTeparyporo, iH(opMauiHHEMK
IDKepeIaMH B Taysi ximii, BigcyTai TpyaHOmi ipH po3B’si3aHHI po3paXyHKOBHX 3aBaHb 3 XiMii.



ITepenmoBa

MeTor0 IIpOrpamH € IepeBipka 3HaHb 3 ximii. [THTAHHS IPOTPAMH JAIOTh MOMUIHBICTD BUABHTH:

- piBeHB 33CBOEHHS OCHOBHHX 3aKOHIB Ximii;

- posyMiHHs XiMiUHHX TEOPil Ta MeX X 3aCTOCYBaHH, SHAHHA icTopii pO3BHTKY XiMi4HOI HAYKH;

- 3HAHHS OCHOBHHX XiMIYHHX BEJIHYKH Ta CIiBBITHOLICHD MiK HEMH,

- AHAHHS BIACTHBOCTE! XIMIYHIX €EMEHTIB Ta CIIOJIYK, 0 BOHH YTBOPIOIOTD;

- 3HAHHA BHYTPIIIHBO1 OyJIOBH PEYOBHH, METOiB iX JOCIiIKEHHS;

- BMiHHS 33CTOCOBYBATH TEOPETHYHI 3HAHHS IS po3B’si3aHHA KOHKDPETHHX 3aBJIaHb (inentrdixamia
PEYOBHH, OYHCTKA PEYOBHI, n1o6yaoBa aiarpaM CTaHy).

HEOPI'AHIYHA XIMIA

OCHOBHI TOIOMKEHHS i TOHATTS aTOMHO-MOJIEKY/IApHOI Teopii. ATOM, MOJICKya, ion. Ipocra 1 cKnagHa
pegopuiia. XiMiunmit eieMenT. ATOMHA OJMHHIA MaCH. BizmrocHi aToMHa Ta MOJeKy/spHa Mac. KiIbKicTh
peuosnun. Monb. Mossipna Maca, MOJISIpHHH 00°eM. XapaKkTepHCTHKa arperaTHHX CTaHIiB PEUOBHMHH.
3aKOHHM ra3o0BOro crany. PeaibHi rasu.

1. ®OynnamenTanbHi 3aKoHH XiMil (30epeKeHHS i mepeTBOpeHHs eHEprii, 30epeKeHHs KiJIBKOCTi pyXy Ta
€JEKTPHYIIONO 3apsmny, craocti ckmamy Ilpycra, eKBiBaJEHTIB Pixrepa-/lansToHa, 3aKOH KpaTHHX
pinmomens Jamsrona). OcHOBHI Kracudikanilini MOHATTA: CHCTEMA, TiNO, (ha3a, KOMIIOHEHT, IHIUBIT.
CronyKil MOCTIHHOTO i 3MIHHOTO CKJIATy. Jlansroniau Ta Gepromima. XiMiuna dopmyna. Bunu ximMivHux
dopay:t. MeToan BU3HAUCHHS MONCKYIPHEX i aTOMHHX Mac.

2. 3axonomipmocti mepeliry XiMiUHMX peakiii. Ximiuna TepMommEamika. TepMOIMHAMIYHI [TAPAMETPH.
@yukuii crany. Bryrpims eneprid. Temosuit edexr peakuii. [306apui Ta i30xOpHI XiMiuHI IPOLECH.
Enrtanpiii. [Tepummii 3aK0H TepMOAMHAMIKH. 3aKOHHU Tepmoximii: JlaByasse- Jlamaca ta I'ecca. Enranemis
yTBOpElid XIMIYHHX CIIOJYK. Tepmoximiuni pisHsHEs. HampasieHicTs nepe6iry XiMidHHX peaxuiii.
Ximiuna cuopigmenicts. ITpurmun Tomcona-bepTio. ITapamMeTps iHTEHCHBHOCTI Ta eKCTEHCHBHOCTI.
Tepyoauiamiuna iMoBipricts. EHTpomis. Jlpyruii 3aKkoH TepMOIHMHaMikd. 3MiHa eHTpomii B XiMidHHX
npouecax. Enepris T'i66ca Ta ii 3MiHa. TepMoIMHAMIUHMI aHATI3 MOXIMBOCTI i manpasieHocTi mepebiry
XiMiYHHIX peaKuiii.

3. Ximiuia kinernxa i pisnosara. XiMiusi peakuii B rOMOr€HHHX Ta F€TCPOTCHHEX cucreMmax. IIIBHaKiCTE
rosorenniux peakiiif. ®axropu, MO BH3HAYAOTH IBHIKICTs XiMmiumoi peakuii. Ximiuna piBHOBara B
romoreniiix i rereporeHsnx cucremax. Koncranta piBHOBaru. B3aeMo3B’ 130K MiXX KOHCTaHTOIO piBHOBAru
i enepricio Ti6Gca. Brmms 30BHIIIHIX daxTopis Ha XiMiuHy piBHOBary. IIpuHIHI Jle Illarense-bpayHa i
fioro 3Hauellls B XiMii. '

4. Nucnepeni cucremu. Posunin. Knacnikaris PO3UMHIB 3 arperaTHUM CTAHOM IX KOMIIOHEHTIB: Ta30Bi,
piaki, Tscpal posumHA. PO3YMHEHHA SK tisnxo-ximignmii npomec. Teopii posuuni. Conpparanis
(rizpaTaiia). ConbBath (rizpaTi). Crioco6y BHpaXKeHHS KOHIIEHTpaIlii po34HHIB. PO34YMHHICTE PEUYOBHHH.
Koedimicur posunnsocti. Hacryesi, HeHacWdeHi Ta Tepecuyeni pozunan. Teopil posuuHHOCTi. Brumms Ha
PO3LILLIICTL IPHPOIH KOMIIOHEHTIB PO3UHHY, TEMIIEPaTypH 1 THCKY. Po34MHHICT TBEpAHX pedoBHH. KpHBi
posummiocti. Po3YHHHICTE piauH. KpuTuyHa TeMmmeparypa PO3YHHCHHS. 3axoH posmnonity Hepucra.

Excrpaxtia. PosunHnicTs rasis. 3alexHICTh PO3YMHHOCTI ra3iB BiJl TeMIOEpaTypu Ta THUCKY. AszeoTporHi
cymiuri. Jaxou Fenpi.
5§ 17omir. susii BracTuBocti posunHiB. ®a3osi piHoBard. [liarpama cTady BOJH Ta IPABUIO ¢asz I'i66ca.

Tici: no il posunuiB. Temiieparypy 3aMep3aHHs i xumings posummis. 3akonu Payns. Jliarpama cTaHy
pozuitny. Kpiockonis i eGy:tiockomisg. OcMoc. OCMOTHYHHUM TUCK. 3aKOH OCMOTHYIHOIO THCKY.
6. DaaciipocTi po3duHiB enekTponirTis. Teopid enexTposiTHaroi mucomianii. CrymiHb ENEKTPOTITHYHOL

mucotiat. CusibHi Ta c1abKi eeKTPOIITH. EJIeXTpOnpoBiHiCTE po3unHiB. PiBHOBara B po3unMHaX crmabKux
encrpos i, KoucraHta e/eKTPOJiTHIHOL mucomianii. CTyminuacta mucomianis. 3aKkoH po30aBIeHHA
Oc it~ . DGCTHBOCTI posdiHiB CHIBHEX enekTporitis. lonHi acomiatu. AKTHBHICTS ioHiB. KoedimieHT
aTiBi L lolia CHa posunHy. KHCJOTHO-OCHOBHA JMCOMiallis. ENlexTponiTHYHA AMCOIiamis BOIH.
Torudl ;o7 viox BOOM. [3oHEeBHH IMOKAa3HHK CEPEAOBHINA. Matopo3unnHi  enexrpostitd. JloOyToK

posuiHic e, Peauii oOMiHy MK enexTponiTamu. Peakuii mefiTparizauii Ta rigposmisy. I'inponi3 cosei.



Crymiss rigponisy. KoHcTaHTa rigposisy. B3acMo3B’ 30K CTYTEHs Ta KOHCTAHTH TipoJi3y.

7. Teopii KHCIOT Ta OCHOB. EnexTponiTHuHa Teopis AppeHiyca. Teopist COMEBOCHCTEM (@panxnin, Keni).
IIpotonHa Teopis Bpencrena-Jloypi. EmexTpoHHa teopiss  JIproica. Ximigga Teopis [anua.
[To3uTHBHO-HEraTHBHA Teopia Y CaHOBAYA. Teopis JKOPCTKHX Ta M’ AKHX KACJIOT i ocos IlipcoHa.

8. EnexTpoxiMmidHi MPOLECH. EJIeKTpoMIHi MOTEHIiaIN merais. EnekTpoxiMidHu# paa Hampyr MeTalliB.
Ximiugi moKepena €IeKTPAIHOI eneprii. [anpBaHiuHi ENEMEHTH. EnexTpopymiiiHa cuia rajbBaHIYHHX
elleMeHTiB. BimHOBHI # OKHCHI noTeHmiams. BIUIMB KOHIEHTpalil, TEMIEpaTypH, CCPCAOBHIIA i
KOMILUIEKCOYTBOPEHHS Ha motenriamy. Pisnsuas HepHera. KoHLEeHTpalifiHi e1eMeHTH. AKYMYJISTOPH.
Enextponis. OKHCHO-BiIHOBHI MpOLECcH i Jac enextponizy. Enexrporis pO3IUIaBiB 1 BOTHHX PO3UHHIB
eIIeKTPOiTiB. 3aKOHH eNEKTPOJIi3Y. EnexTpoxiMiuHu# €KBiBaICHT. Koposis MeTanis, il THIH. Crocobu
3aX¥CTy METAIB Bill Kopo3ii. OkucHo-BinHOBHi peaknii. [Tpornecu OKHCHEHHA i pimnoBneHHs. OKHCHUKY 1

BiHOBHEKY, THIIH OKHCHO-BiJHOBHHX peakuiit. MeTou CKIaIAHHA piBHSHD OKHCHO-BIJIHOBHHX peaxtiii:
anreOpaignuil, eTEKTPOHHOTO GanaHcy, aHaIi3y CTyNEHiB OKHCHEHEHS, HamiBpeakuii.

9. Bynosa atoMiB. PO3BUTOK YSBICHb IPO cKIanHicTh GyaoBU aToMiB. SnepHa MOZICTh Pesepdopra.
3axoH Mo3ii. AToMHI crieKTpH. PIBHSAHEA PinGepra. JIsoicta mpupoaa cpita. Pipusuns [Tnanka. OCHOBHI
inei xsanTOBOi Mexamiku. bynosa aroMa Bopa-3ommMepdensaa. IlocTynatd Bopa. KsanToBO-MeXaHiIHa
MOJIETb aToMa. KopmycKyJISpHO-XBH/IBOBHH IyanisM Mikpocgity. [IpaHumI nepmsnauenocti eiisenGepra.
Xpuasose pismsHHs IlIpeninrepa. XpunpoBi (QyHKIiI aroma BOAHIO Ta eNeKTpoHHI  opGiTai.
XapakTepHCTHKa CTaHy €NIEKTPOHA KBAHTOBMMH umciaaMu. BynoBa 6araToeNneKTPOHHHX atoMiB. ATOMHI
saapa, ixwi#i cxan Ta Oyaosa. IIpoTOHHO- HEHTPOHHA MOACIE AMpa. Hyxnigu. [3oTomu, i30TORH, i3006apH.
Enepris 3B’ A3KY. Pa/li0aKTHBHICTh. 3aKOH PajlioakKTHBHOTO PO3MALy. 3aKoH 3MileHHs. PalioakTHBHI PAIA.
Snepni peaxiii. TepmosinepHi peaxuii. Mideni aToMi. Pamioximig. Pamiauifina ximis. [lis Ha oprasism
PaIiOaKTHBHOrO BUIPOMiHIOBAHHL.

10. Ximiummit 38’30k i OynoBa MOJIEKYIL. Tuma ximiugoro 3p’s3Ky. KoBaieHTHHI 3B’A30K. YMOBH
YTBOPEHHSI KOBAJICHTHOTO 3B’a3Ky. MeTos BaleHTHHX 3B’s3KiB. MexaHi3MH YTBOPEHHS KOBAJICHTHOTO
3p’s13Ky. OCOGIHMBOCTI KOBAJICHTHOIO 3B’S3Ky: HACHYyBAHICTB i HanpaMieHicTs. Croco6u MepeKpUBaHHs
emeKTpoHHEX opOGiraneit. OuHApHUH i kparHi 3B’A3KH. Ti6Gpummsanisi aroMHUX OpOITAIEH. Tunu
ribpumusanii. IIpocroposa xoH(irypaiis Monexyl. MeTon MONCKYJSApHUX opGitanelt. EnepreTnti
jiarpaMu PO3MOALNY €NEKTPOHIB Ha MOJICKYIAPHIX opGitansx. [TopsIoK 38°A3KY. Po3mOiN €NEKTPOHIB Ha
MOJIEKY/IAPHHX OpOiTajsix romMo- i rereposinepaux Monexysl. [oHHUH 3B’ 30K, YMOBH YTBOPEHHS i0HHOTO
3p’s3Ky. HeHanpsaMIeHicTs i HeHACHYEHICTh 10HHOTO 3B°A3Ky. JOHHI KpUCTaIH. KoopnuHawiifHe 9uco ioHa
B Kpuctai. EHepris iOHHOTO KpHCTAJIa. Crana Mazenyrra. TepMOXiMiYHIA LUK Bopua-I'abepa Ta
0GYHCIEHHS eHepril KPHCTATiYHOI IPATKH. Bojmesuit 3B’ 430K, IpHposa i 0COGJIMBOCTi BOJHEBOTO 3B 5I3KY.
Meraniaauii 38’ 130K, Teopis MEeTalTigHOro CTaHy. EnepreTHyHi 30HH: BAJICHTHA, poBimHOCTi, 3a00pOHEHA.
Tunu TBEpAMX Til: IPOBIAHHUKH, HAITBIPOBIIHAKH i Ji€TeKTPHKH. MixuacTrEKOBI B3aemonii. IIpupona
MiKMOJIEKY/IAPHHX CHIL BaHznepsaanbcoBa B3aEMOJIis MOJIEKYJ: OpieHTalilHa, igmyKiiiiHa, AECHEpCiiHa.
EHepris MiXKMOJIEKY/IAPHOI B3a€MOJI.

11. IlepiomuuHuii 3aK0H i epiofUIHA CHCTEMA xiMiuHux enemenTis. [lepiomranuii 3akon [1.1. Menneneesa
i fioro 3aranpHOHayKoBe i himocodCchke 3HATCHHS. CTpyKTypa nepiofuyHoi CHCTEMH eJIEMEHTIB.

12. Cxnax i OyzoBa KOMILICKCHHX CIOJYK. Koopnunauiitna Teopis BepHepa. KoMIUIeKcOyTBOPIOBaYi.
Tumu nirasmis. JenrtatHicts i mirammmicTs. KoMieKkcoyTBOpPEHH: aucornianis KOMIUIEKCHHX CIOJIYK.
KOHCTAaHTH CTilIKOCTI KOMIUIEKCHHX iOHIB. Knacudixamnis KOMIUIEKCHHX CHOJYK. Homenxnatypa
KOMIUIEKCHHX croiyk. [IpocTopoBa koH(irypatis Ta i3oMepis KOMIIEKCHUX CTIOLYK. IIpupoaa XiMiuHOTO
38’3Ky B KOMIUIEKCHHX CIIOTyKax. KpanToBOMeXaHiuHI METONM MOACHEHHA XiMi4HOTO 3B’A3Ky B
KOMIUIEKCHHX CIIONyKaxX: METOJ BAaJCHTHHX 3B’SI3KiB, TEOPis KPUCTAIIYHOTO IOJIs, METOL MOJICKY/IIPHAX
opOiTaei.

13. Tigporen. ®isuyni Ta ximiumi BracTmBocTi BoAHIO. POpMH 3HAXO/DKCHHS B npupoai. Crocobu
no0yBaHHA. 3aCTOCYBAaHHS BOJIHIO. Tigpumu. 15. EneMeHTH cbOMOi TpymH. 3arajbHa XapakTepHCTHKa.
ByzoBa aroMiB. XapakTepHCTHKA enemenTiB. Oco6uBocTi dropy. PisuuHi Ta XiMiuHi BIaCTHBOCTI IPOCTHX
pedoBuH. PopMH 3HAXOIDKEHHS ranorenis y mpupozi. Criocobu A00yBaHHS. 3acTOCYBAHHS TAJIOTEHIB.
TaioreHOBOHI. ['aoreHOBOTHEBI KHCIIOTH. OxcurenBMicHi crionyku ragoreris. ITopiBHATbHA CTiMKICTB 1
OKHCHA 3/1aTHICTb.

16. [igrpyna Manrrany. ®isuuHi Ta XiMidHi BIACTHBOCTI IPOCTHX pedoBHH. JI06yBaHHS i 3acToCcyBaHHS.
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Oxcunu i rimpokcumu. CTifiKicTs, KHCIIOTHO-OCHOBHI Ta OKHCHO-BiJTHOBHI pnactuBocti. [lepMaHraHaTH.
OKHCHIOBAIbHI BIACTHBOCTI IIEPMAHTaHATIB y KHCIIOMY, JLyXKHOMY i HeHTpasbHOMY CEepe/IOBHINAX.

17. EnemenTs mocrtoi rpymd. OcCOGIMBOCTI KHCHIO. ®iswani BracTEBocTi. AnoTponHi Momubikauii
Oxcureny. Boga. AHoManist $isHIHEX BracTHBOCTeH Bomy. Baxka Bozma. [lepoKCHIH, HAXMEPOKCHIM Ta
osomimi. Cysdyp. Tizporencynbdini cybbiana kucnora. JloOyBaHHs i 3acTOCYBaHHS XaIbKOTEHOBO/HIB.
XanpKoreHiam: cepemHi i KuCi. IMosnixanpkorerian. OKCHTeHBMICHI CIOTYKH xanpkoreHis. CynbdiTHa,
ceneHiTHa i TenypuTHa Kuciotd. Cynb(arHa, CeneHaTHa i TemypaTHa KHCIOTH. Bynosa MONIEKYI i anionis
xucor. Brmactusocri kmenot. IlomicymbdaTHi KHCTIOTH. Oneym. IIpoMmcioBi METOIH no0yBaHHA
cynbbaTHOi KHCIOTH Ta ii 3acTOCYBAHHS. Cynbdatu. TigporeHcynbdar. Iucynpdaru. Cenmenard i
TeayparH. TiOKHCIOTH Ta ixmi comi. Tiocynsdaru. BinuosHi BIIACTHBOCTI HaTpili Tiocynmbdary Ta Horo
3aCTOCYBaHHA. TMoniTioHaTHI KUCIOTH Ta ixHi comi. bynosa fxmix monexyn. CrilikicTs i OKHCHO-BIIHOBHI
BIACTHBOCTI KHCIOT i ixmix conei. IIepOKCOKHMCIOTH cympdypy Ta ixHi coni. [TepoxcocymbdarH.
Taoreninm i okcoranorenimu Cynsdypy, Ceneny i Temypy. .

18. [ixrpyna Xpomy. @isnumni Ta XiMiuHi BIACTHBOCTI IPOCTHX peyoBuH. OKCHIH d-enementiB VI rpymu,
{XHS CTIHKICTH, KHCIOTHO-OCHOBHI Ta OKHMCHO-BiIHOBHI BIaCTHBOCTI. BiHOIIEHHS 10 BOAH, KACJIOT i myriB.
IloGysanms. Tigpoxcuma. Cxuax i ocoGmusocrti Gyzosu xpom(IIl) rimpoxcuay. XpomarHa, Moni6aarTHa i
Bons(dpaMaTHa KUCIIOTH, iXHS CTIMKICTh, KACIOTHI Ta okmcHIoBanbHI BractuBocTti. Comi d-enementis VI
rpynu. XpomaTH, MoIiOaaTy, Bonb(dpamar. [TonixpomaTd, moniMoni6nary, moniBonbgpamary. BaaeMHuH
IIepexix XxpoMaTiB y TUXPOMATH. OKucHi BIACTMBOCTI XPOMATIB i JMXPOMATIB. Kpucranoriapaty. [loxsiiHi
com. KommiexcHi cmomyku. KapGoHimm. KrnacTepHi TranoreHijiy. TMepokcumni cmonyku. CTifikicTs i
OKHCHIOBAIBHA 37aTHICTh MepoKcocrnonyK. IlopiBHAHHS BIACTHBOCTEH €TeMEeHTiB miarpymd Xpomy 3
BJIACTHBOCTSMH XaJbKOTEHIB.

19. EnemenTu n’stoi rpynu. [Tigrpyna Hitporeny. Boxnesi cronyks. Amiax. JJoGysanss. Pinkuit amiak K
PO3YMHHMK. PO3YMHHICT Y BOI. Coni amoHiro. AMim, iMimu, BiTpaaH. Peakiii OKHCHEHH. 3acTocyBaHHS
amiaky. Tigpasu. Ximigi practEBocti. Coni rimpasorito. [inpokcuiamiH. Ximiuni Bractrsocti. Coi
TiIpOKCHIaMOHII0. A3HHA KHCIOTA. imiani BracTHBOCTi. OKCHTEHBMICHI CIIONYKH HITPOTEHY T2 ixHi
noximmi. Oxcmmu. Hitpursa kucrota. HiTpuTH. Hirparna xuciora. HirpaTs. BracTuBOCTI HITpaTiB.
Tepmiunuii pos3knan giTpatiB. 3acTOCYBaHHA HiTpaTHOI KHMCIOTH Ta ii coleH. AsotHi nobpuBa. Oxcuau
®ocdopy, Apcery, Ctubiro i bicmyTy. Oxcrrenosmicri kucnotr @ocdopy Ta ix coti. @ocdopHi Jo0puBa.
20. Iigrpyna Banagito. Oxcunu i rigpoxcumu. KuCIOTHO-OCHOBHI paacTHBOCTi. CIIOMYKH EEMEHTIB 3
HeMeTajaMH. [ aoreHiau.

21. Enementu uetBeproi rpynu. [Tiarpymna KapGory. Oco6muBocti XiMiurmxX 38’13k KapGory i Cauinito.
OcobmuBocTi Byrjemo. IIpocTi pevoBHHH. TloniMopdri Momupikamii. Oco6muBocTi ixHBOI OYyIOBH.
HarniBnpoBiIHHKOB] BIACTHBOCTI CHIILLIIO 1 repManiro. XiMi4Hi BIaCTHBOCTI. OKCHI€HOBMICHI CIIOJIIYKH Ta
txHi moximi. Oxeunu Kap6ory. KapGorinu MeTaniB. KapGoraTHa KHCI0Ta Ta if corl. BnacTHBOCTI KMCJIOTH.
KapGonary, rizporeHkapOoHATH, rizpoxcokapGonaTn. TepmiuHa cTifikicTs KapOoHATIB. 3aCTOCYBAHHA.
Oxcrmu Cuiniro. CunikaTHi KHCTOTH Ta iXHI coni. Amomocunikard. Cxino. Curamu. OKCHIY i TiIpOKCUIM
[epmanito, Cranymy i [limomOymy, iXHS TIOpiBHAIBHA CTiHKiCTB, KHCIIOTHO-OCHOBHI T2 OKHCHO-BiTHOBH1
prnactreocTi. Crionyku 3 metanamu. KapGimu. Tumu kap6iznis. KapGoparu. Caminuiy.

22. Tligrpyna Turany. Oxcuau Ta rifpOKCHIH. Couti: THTAHATH, IEPKOHATH, radHaTH. BracTnBOCTi COMEH.
Cronykd 3 HEMETaJIaMH. Oxkcoranoredinn. ['anoreHOKOMIIICKCH. XanpKoraJoreHiau.

23. Enementn Tpethoi rpynu. Iliarpyna bopy. Bopauu. Bop okcuz ta #oro noxinHi. BopaTHi KHCIOTH Ta
ixmi coni. Harpiit rerpaGopar. I'asoreninu 6opy. TerpadropobopaTHa KHCIIOTA. dropoboparu. bop Hitpuz.
[Tonimopdui  Momubikanii. BnactuBocti. Bopason.  Boprmm. AmoMiniit oxkcua. [iZpoxcHIu.
K¥CIOTHO-OCHOBHI BIACTHBOCTI. BiHOIIEHHSA 10 KHCIIOT, ayrie. Comi AmoMiHiIO B aHIOHHIHN i KaTiOHHIN
dopmax. Taniit, Iunit, Tamii. BacTHBOCTI peYOBHH Ta iXHiX CIOJYK.

24. Migrpyna Cxaupiro. Pomueu JIQHTAHOIMIB T4 AKTHHOIIIB. PinkicrosemensHi eneMenTd. [lizponuHu
Lepito Ta Itpito. Oxcumu. ['iapokcHIA. Coumni. Crioykd 3 HEeMETalaMH Ta METalaMH. CrnoyKH akTHHOI/IIB
3

25. Iigrpyna Bepuiiio. JIyxHO3eMebHi METaNH.

26. Tiarpyna Ilunky. @isuumi i ximidai BJIACTHBOCTI MpOCTHX pedoBHH. Oxcnau i rigpoxenmu. Couil.
Kpucranorigpara. Coni IMHHKY B xaTioHHil Ta amionmiii popmax. Coxi Mepkypito (+1). Tpopomniz conei.
KoMILIeKCHi CIIOIYKH.
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27. Enementu mepioi rpynn. Iliarpyna JTyxHHX metanis. ITiarpyna Kympymy. 3MaTHICTh OO YTBOPEHHA
xarionHoi Ta aHiomHOI (OpM, KOMILIEKCOYTBOPSHHI. [anoreHo-, IiaHO-, aMiHO-, AKBOKOMILIEKCH.
TerpaxjopoayparHa KHCIOTa Ta ii coui.

8. EnemenTs BockMoi rpymu. Iliarpyma iHepTHHX eneMeHTiB. PomuHa depoinis. Oxcuan. ['iIpOKCHIH.
Couni. Kpucranoriapar. Tloxpiiini comi. OcHOBHI coi. Coui B KaTioHHi# Ta anioHHi# popmax. BnacTuBocTi
coneit. Critixicts. Tinponis. ®eputh. Depary. IIpurMIHE 100yBaHHA. KommiekcHi crnonykd. BigHocHa
CTIMKICTD NPOCTHX 1 KOMILIEKCHHX comeii. AKBo-, aMmiHO-, TiIpPOKCO-, iaHo-, TiOLiaHOKOMIUTIEKCH.
KapGoninu. BaraTosfepHi KOMILIEKCH.

29. PoxHA NIATHHOIIIB.

AHAJIITUYHA XIMLT
1. MeTposoriuai OCHOBH ximiumoro amamizy. Knacupikamis IOXMOOK TpH aHawmi3i. CucTeMaTHuHi Ta
prnamKoBi moxuOku. IToxuOKH OKpeMHuX eramis asamiTHuHOro Iporecy. IIpuauHE CHCTEMATUYHHX
noxuGok. IIpaBHIBHICTB, BiITBOPIOBAHICTB, npeunsiiiHicTh, Ta 3GKHICTD pe3yNbTaTiB  aHAN3Y.
AHaTiTHHEN CHrHAN. AHANITHIH peaxiii Ta peareHTH, BUMOTH /10 HHX. YyTauBiCTh, crienudivHICTL T
CeeKTHBHICTh PEaKIii. Mertponorigai XapakTepruCTHKH apamiTHaaEx MeroniB. CraTHCTHYHA 00poOka
pesynbTariB BEMIpiB. 3aKOH HOPMATBHOTO PO3MOZLTY BHIAAKOBHX noxuOok, CepeHe, IHCIEPCid,
CTaH[ApTHE BIIXHUICHHI. Cnocobu OImiHKHA HpaBHJIBHOCTiZ MeToj1 mo6aBoK, METOJ IMOJBOEHHS HaBAKKH,
BUKODHUCTAHHS CTaHJapTHHX 3paskis. UyTIUBICTE METOJiB, MeXa BHSBICHHS, HIDKHS Ta BEPXHA MEXK1
KiTBKICHOTO BU3HAYCHH.
7. PipHoBara B TOMOTEHHil cucTeMi. KoHCTaHTa piBHOBarW Ta CIOCOOH i BupakenHs. Teopis
JleGas-XrOKKes. KoedimieHT aKTHBHOCTI. Teopis Bpencrena-Jloypi, cydacHi yABIEHHs IpO KHCIOTH Ta
ocHORH. KOHCTaHTH KHMCIIOTHOCTI 1 OCHOBHOCTI, IX B32E€MO3B’ I30K. BIacTHBOCTI PO3UMHHHKIB, 1X
aBTOnpoTONi3. PO3paxyHOK pH po3unHiB IpOTOMNiTiB Pi3HOTO THIY Ta ix cymimeif. BydepHi po3uHHH.
BydepHi po3unny Ta iX piacTHBOCTI. BydepHa eMHICTE.
3. PisHoBara MiX TBepHOO (}ha3oro i PO3UHHOM. Jl0GyTOK PO3YMHHOCTI Ta HOTO 3B’S30K i3 PO3UHHHICTIO.
®pakuiifHe OCAIKCHH. Bme pisHEX (akTopiB Ha pO3UMHHiCTb. PO3TMHHICTE ocajliB B KHCJIOTaXx.
KiHeTnka yTBOpEHHS OCajiB. BracTHBOCTI KpHUCTATIYHHX Ta aMOpdHHX OCaiiB. YMOBH iX YTBOPCHEL.
Crapians ocafis. [IpHYHHH 3a6py/IHEHHS OCa/IiB: CyMiCHE OCA/DKCHHS, CIIiBOCaIDKEHHS, MICIA0CAIKEHH.
Knacudixaris pisHEX BALIB cripocamkenss (aacopOuis, OKIo3id, isomop(ism Ta iH.). KOHIEHTpYBaHH:
MiKpoeJIeMEHTiB CIIiBOCADKEHIIM Ha HEOpraHigHHX xonexropax). I'pasimerpis. CyTh METOLY Ta Mexi Horo
zacTocyBaHHs. Bumoru 10 OCaDKyBaHOi Ta IpaBiMETpHYHOL dopm. Haiipanmsimi HEOpraHiyai Ta
oprasidHi 0ca/KyBadi.
4, Metonu pO3ZAIIEHHS Ta KOHICHTPYBAHH. Bu6Gip merozmis Ta iX ominka. KOHCTaHTa EKCTPAKIIl,
KOHCTAHTa, Ta KoehillieHT po3moziny, CTYIiHb BHMTSTHCHHA. Koedili€eHT KOHIEHTPYBaHHI. EXCTpaKiis.
Teopis €KCTPAKIIHHHX MeTOiB. 3aKOH PO3MOJLIY. Knacudixamis eKCTPaKIiifHUX CHCTEM. I[Tpupoza i
XapakTepHCTHKa excrparenTiB. CeneKkTHBHE DO3ZIiMEHHs eNEMEHTIB ILIXOM mizbopy OpraHiuHUX
pO3uUMHHHUKIB, 3MiHu pH ponHOi (hasy, MAacKyBaHHs T4 JEMACKYyBAHHL. Xpomartorpadis, OCHOBHI il BUIH.
KiHeTHuHa Teopis, OCHOBHI TEOPETHYHI NONOMKECHHA. THmM CTAIIOHAPHHUX 1 PyXIHMBHX (ba3. IonHu# 0OMiH,
iomma Ta ioHooOMinHa XpomaTtorpadis. ['asosa xpomarorpadis. BucoxoeeKTHBHA PiIUHHA xpomarorpadist
(BEPX). KaninspHuit enexTpodopes. OCHOBHI TeOopeTHYH] TMOJIOKEHH, THITH IETEKTOPIB
5. THTpEMETPHYHAN aganmi3 Ta Horo BEaM. Bumorm 10 peaxIii. BiaTBOpIOBAHICTE THTPAMETPHHHHX
meroniB. Croco0H BHPaXKECHHS KOHIEHTpAlil PO3dHHIB ¥ rurpuMmerpii. Todxa eKBiBQJIEHTHOCTI 1 KiHIEeBa
TO4Ka THTpyBaHHs. [IepBHHHI Ta BTOPHMHHI CTaHIApTH, BEMOTH [0 HHX. MeTomH OKpEMHX HABAKOK Ta
ninerysanHs. OOUHCICHHA pe3yJIbTaTiB aHANI3Y.
6. TTporonitomerpis. THTpaHTH: CHJIbHI KHCJIOTH Ta OCHOBH. KHCIOTHO-OCHOBHI (KOJIBOPOBIi) IHAMKATOPH.
TIpuHEIMI T00YI0BH KPHBUX THTPYBAHE UL IPOTOJIITIB Pi3HHX THIIB. T2 BHOip iIHAMKATOpPA B 3aJI€KHOCTI
Bif THIY KpHBOIL. [HUKATOPHI MOXHOKH. [lepBHHHI CTaHAApPTH METOMY nporositomMerpii. IIpuHITAIIH
3aCTOCYBAHHS TUTPYBAHHS y HEBOIHHX CEpElOBHIIAX. TIpuKiagy 3aCTOCYBAHEHS KHCJIOTHO-OCHOBHOT'O
TUTPYBAHHS B aHAN3i: BU3HAUCHHS KHCIOT, OCHOB, coneii, OKCH/IiB, IPOBEICHHS ENCMEHTHOTO aHaizy
(HitporeHy 3a METOIOM K’empnanst). THTpyBaHHSA CyMillleH. 3acTOCYBaHHs METOAY Ul BH3HAICHHA
hocharHoi, KapGOHATHOI KHCIIOT. Amani3 cymimi HaTpiio kapOoHaTy Ta rigpoxapOoHaTy.
7. MeToJ ocaKeHHs. 3arajibHa XapaKTepiucTHKa Ta 1106y10Ba KPUBAX THTPYBAHHA. Cnocobu BU3HAYEHHS
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TOUKH EKBiBAJIEHTHOCTI. ApreHTOMETpIs. AncopOmiiHi iHTMKATOpH, MPHHIAMN ix mii. MepKypOMeTpis:
{H/IKATOPH METOZY Ta C(hepH 3aCTOCYBAHHA. :
8. OKHCHO-BiTHOBHI peaxiii B apaiTHHIH XiMii. OGOpOTHI i HeoBGopOTHI OKHMCHO-BiIHOBHi CHCTEMH Ta iX

moTeHmiamy (peanbii). Brums pisHAX (hakTOpiB Ha BEIMUHHY peIoKc-TIOTEHIIaliB. HampsaM MpOTiKaHH:
peaxii OKHCHEHHS-BiTHOBICHHS. PIBHAHHS Hepucra. KoncranTa piBHOBAru OKHCHO-BIIHOBHOI peakii Ta
{i 3B’ 430K 3 BEJIAUMHAMHE CTaHIAPTHAX noreumianis. [Io6y10Ba KpUBHX THTPYBaHH: Ta METOJM BU3HAYCHHA
KiHmeBoi TOYKM THTPYBaHHA. IHgukaTOp METOMy, NPHHIMI ix gii. IEaMKaTopHi MOXHMOKH.
HepmaHraHaTomeTpix: NepBUHHI  CTAHAAPTH, ocobGIMBOCTI MeETONY Ta cepu  3aCTOCYBAHHS.
JIIXpoMaTOMETpis: 0coBIMBOCTI METONY Ta 3acTOCYBaHHA. MonomeTpis: ocobmuBOCTI METOMy Ta HOro
3aCTOCYBAHHS. BpoMaToMeTpis: 0COBIMBOCTI METOY Ta 3aCTOCYBaHHA.

9. KoMmIeKcHi CIONYKH B apaiTHariH xiMii. Kiacudikamis KOMIUIEKCHAX CIOTYK Ta X 3aCTOCyBaHHA B
apamiTaaEil ximil. KinpkicHa XapakTepHCTHKA KOMILIEKCHHX CIIOJNYK (KOHCTaHTH crifikocTi, GyHKIiA
YTBOPEHHS T 3aKOMILICKCOBAHOCTI). BILTHE KOMILTEKCOYTBOPCHHA HA PO3UMHHICTH CTOAYK. BEMOTH 10
peaxuiil KOMILUIEKCOYTBOPCHH, IKi BAKOPHUCTOBYIOTH B THTPHMETPIi. MepKypHMeTpisi: iHIHKAaTOPH METOLY
Ta IPaKTHYHE 3aCTOCYBaHHI. KOMILIEKCOHOMETpisL. OcoGnuBocTi aMiHomnoi KapOOHOBHX KHCJIOT. Cniocobu
KOMILIEKCOHOMETPHUYHOrO TUTPYBaHHA. MeTanoXpOMHi iHMKATOPH T8 BAMOTH 0 HHX. [To6ynoBa KpHBHX
THTpYBAHHs B METOZI KOMILITeKCOHOMeTpii. [[paKTHUHe 3aCTOCYBAHHA METOLLY.

10. Omruuni Mmeromy aHamisy. CHexTp eIeKTPOMAarHiTHOTro BANPOMiHIOBAaHHS Ta HOro OCHOBHI
xapakTeprcTUKH. CrIeKTpH aToMiB i Moexys1. OCHOBHI i 30ymKeHl CTaH! aToMiB i Moneky1. CrieKTpanbHi
nimii Ta X XapakTepUCTHKA. AtomHO-eMiciitamii anami3. Jhiepena aTomizanii i 30ymKEeHHS: eNeKTPHIHHH
pO3psiiL, IOJYM’ 5, {HTyKTEBHO-3B s13aHa ILIa3Ma, JIa3ep. Pizyuni Ta XiMigHI IPOIECH B JDKEpeIax aTomizarii.
Sxicuuit i XinbKicHHHA aToMHO-eMiciiinuil aHani3. PiBHAHHA 3B’43Ky TA METO/IM KiBKICHOTO BH3HAUCHH.
3HaueHHs] CTAHAAPTiB. ATOMHO- aGcopOmitiauii anais. TeopeTuuHi OCHOBH METOZY. 3acobu aToMizallii.
Jlxepena MOHOXPOMATHIHOTO BUIIPOMiIHIOBAHHS Ta BUMOTH JI0 HHX. KinekicHuii anani3. PIBHAHHS 3B’ 43KY.
Ti6pumai i HempsaMi METOMIH. Eumiciiia Ta aToMHo-abcopOuiiHa doToMeTpis TOIYM . 3HaucHHA
CTIeKTpabHEX METOAIB B aHai3i 06’ €KTiB HOBKIIUIA.

11. ®oroMmerpudHMIl aHATI3. OcCHOBHHI{ 3aKOH CBITJIONOITHHAHHA Ta Meski #oro 3acrocyBanHs. MoyspHUH
xoedilieHT IOrTHHAHHS T2 HOr0 3HATCHHI. Peaxuii, 110 BAKOPUCTOBYIOTECS ¥ HOTOMETPHIHUX MeToax Ta
BUMOrd 10 Hux. Metoau dotomerpii. CmomydeHHA doromeTpil 3 THTPHUMETpI€I0 Ta eKCTpaKIL€IO.
Judepenuitina CIIEKTPOCKOTIiSL. MeTpoJtoriuHi XapakTepUCTHKH dOoTOMETPHIHHX METOMiB — YYTJIHBICTb,
(HWXHS Meka BH3HATyBaHHX xormnenTpauiii, CH), BHGIPKOBICTb, iHTEpBAN BA3HATYBAHHX BMICTIB.
doToMeTprdHI METOM BU3HAUCHHA Fe, Mn, Ni, Cu, Cr, Ti, P, Si.

12. Kinerwusi MeToM aHANi3y. PiBHSIHHS 3p’sa3Ky. [JOHATTS MPO IHAMKATOPHY peuOBHHY Ta iHAWKATOPHY
peakuiro. ©akTOpH, IO BIIMBAIOTH HA LIBHIKICTH PEAKIH. OcoBIMBOCTI BH3HAYEHb KiHSTHYHHMH
METOJAMH. ‘

13. EnextpoxiMiusi METOIH anaisy. Knacudikaiis eeKTPOXiMITHHX METO/IB. EnexTpoxiMidHHH JIAHIOT.
PiBHOBAJKHI Ta HEPiBHOBAXKHI eNeKTpoXiMiyHi CHTHAIH. SBHILA, IO BEHMKAOTH TPH TPOXOJIKEHHI CTPYMY
(monsipH3ais, oMiyHMH cran HampyTH). TTonspu3ariini KpPHBL. EneKTporpaBiMeTpHIHIH aHai3.
PiBHOBAXHMH TOTEHIAN i MOTEHIiaT PO3KIAIAHHA. Tlepenanpyra, BUAY i 3HAIECHHA. PozziIeHHs] METANIiB
eleKTpoTi3oM. BHyTpimHiH enexTpoNi3. ENeKTpori3 3i PTYTHIM KaTONOM.

14. KynoHoMeTpHIHHI aHami3. 3B 130K 3 eneKTporpaBiMeTpieo. 3aKOHH dapapes. [Ipava KYJIOHOMETDis,
KyJIOHOMETpHYHE THTPYBAHHA Ta #oro 0co6IHBOCTI. METpOJIOriuHi XapaKTepHCTHKH METOAY.

15. Komaykromerpis. [Tutomai eKBiBAJICHTHA EEKTPOTIPOBLIHOCTI Ta 3B’ 30K ik HEME. KOHIyKTOMETPIs
i KOHIYKTOMETpHYHE THTPYBAHHA. Peaxuii, mo 3acTOCOBYIOTBCS B KOHIyKTOMeTpii. 3acToCyBaHHA
KOHIYKTOMETpii.

16. TloTeHmioMeTpHUHHIT aHAI3. MexaHi3M eleKTPOIHAX MPOLECiB: {OHHO-€eKTPOHHHH, I0HOOOMIHHHH.
Knacugikamis i XxapaKTepuCTHKa eIEKTPOiB. JonocenexTuBHi enexkTpomu. [Ipsama noTeHLioMeTpis Ta i
oco6mmBocti. CriocoOH  3HAXONKCHHA KOHIEHTpaNiil. [OHOMETPHYHUH KOHTPOIE 06’€XTiB JOBKLJLISL.
[ToTeHIIiOMETpUYHE TUTPYBaHHA. Peakiiii, 110 BHKOPUCTOBYIOTECH B [TOTEHIIIOMETPHIHOMY THTpYBaHHI Ta
puMord no Hux. CrpHOOK THTPYBaHHA Ta daxTopu, IO HOro BH3HAHAIOTE. 3acTOCYBaHHA
[IOTEHIIOMETPHYHOrO THTPYBAHHS JUIsl BH3HAUCHHA ¢ispunux KoHCTAHT. HeBo/tHE THUTPYBaHHA.

17. BompTaMmepoMeTpis. Knacugixamis Meronis. KiacutHa nonsiporpadis. Ilomsporpama, yMOBH
OJiEpXKAaHHA 1 OIHC. [panuynnii mudysiiiHAd CTPYM. Pipustuns  Inpkopuua. SkicEmit i KinbpKicHUA
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nonsporpadivHmii aHai3. Anais KoMILieKcHHX cronyk. CyyacHi Pi3HOBHIM BOJIETAMIIEPOMETPII: TpsAMa i
inBepciiina, 3MiHHOCTPYMOB2, ociputononsporpadis, audepeHniaTbHO-IMITy IbCHA. 3acTocyBaHHs
imBepciiHOT BONBTAMIIEPOMETPII B apanisi 06’ €KTIB JOBKiLIL. BombTaMmepoMeTpis 3 NiHIAHOIO PO3rOPTKOIO
[oTeHIiany TpH HOCIiDKEHHI KineTHkH enekTpommux mporecis. IloexHaHHA nonaporpadii 3
THTPHMETPIi€I0. AMIIEPOMETPUYHE THTPYBAHHL. Bubip moTeHmjany iHAMKaTOPHOTO EJCKTPOZLY. Kpusi
TUTpyBaHHS, iX 06poOKa i BUKOPHCTAHHS. 3acTOCYBaHHS aMIEPOMETPHYHOTO THTPYBAHHA.

18. OcHoBHi 06’€KTH aHAai3y. Agajiz 4HCTHX pEYOBHH Ha nomimke. O0’€KTH JOBKLILISA, 0COOIHBOCTI
anamizy. Bigbip mpob mud aHaisy. Pempe3eHTaTHBHICTH npo6u. Binbip mpod TrOMOreHHOro Ta
reTepOreHHOro CKJIamy. OcHOBHI CIocoGu mepeBefieHHs TpoOH Yy dopmy, HeoOXimmy A aHaiizy.

ABTOMATH3AIlis 1A aHalmi3y i BUKOPHCTAHHA EOM B aHamiTHuHi# Ximii. [TpoTOYHO-IHKEKIIHHIHA T2
OCJIiIOBHHHR IHXKEKIIHHNH METOH ananizy. 3uayenns EOM y IUIaHyBaHHI EKCIIEPUMEHTY.

OPI'AHIUHA XIMIS
1. IIpocTopoBa OyzmoBa OpraHiyHAX CHOJyK. Bumu IPOCTOPOBOI isomepii. OnTrHyHa i30MepLL. D,L- i
R,S-cucremMu B HOMEHKJIATYpi OpraHidHEX CHoiyK. Tumn XiMigHEX 3B’S3KiB B OpraHiyHHMX CIIOJIyKax.
Knacudikamis —peakmii OpraHiyHuX CIOIYK. Peakmii 3aMimeHHs, NOpHEIHAHHA, Bi/IIIETUICHHS,
IeperpynyBaHHs. PamuKaibHi, eneKTpodineHi Ta HyK1eohibHI peareHTH.
2. Ankanu. Metomu cuuTe3y i XimidHi BIIACTHBOCTI anKamiB. PeakuiiiHa 31aTHICTb NEPBUHHOIO, BTOPHHHOTO
i TpeTHHHOrO aTOMiB KapOoHY B peaxiisx 3aMillCHHL.
3. Anxenu. IIpupona oABiifHOTO 3B’ A3KY. MeToIi CHHTE3Y alKeHiB, peaKIil BIIICIICHHA (enmimMiHyBaHHA).
MexanisM Ta CTepeoXiMis peakmili emiMiHyBaHHS. [Mpasuno 3aiinesa. Peaxuii eneKTpodiabHOTrO
TpUEIHAHHSA 10 ANKEeHiB, iX MeXaHi3M, IOHATTA NP0 T Ta G-KOMIUIEKCH. IIpaBmio MapKoBHiKOBa.
IlpuenHaHHa TNpPOTH TpPaBHiIa MapkoBHikoBa. OKHCHEHHS i osomom3 ankeHiB. IimpyBaHHS,
rizpoGopysanHs. Peaxuii aJKEHiB 3a yYacTIO AaliJBHOro MOJOXKCHHA. Jlenoxaizauis €IEKTPOHIB Yy
ATiTEHOMY BiTbHOMY pamuKai i kapOOKaTiOHi.
4. Anxadieny. Tunu mieni, Cupskeri Ti€HH, 0coGIHBOCTI GY/IOBH Ta CTEPEOXiMis, METOIM OJCPIKAHHL.
Creundiyni BIACTHBOCTI Ta Gymosa aICHOBHX Ta CIPKCHHX nienis. 7,n--Cupspkenns. 1,2- i
1,4-TIpreqHaHHs 10 COPKEHUX nieHiB. B3aeMopis CIpsDKEHHX mienis 3 GPOMOM, XJIOPO- i GPOMOBOIHAMH.
KineTnunui i TEpMOAMHAMIYHAM KOHTPOIB peaxutiit. Tinpysanus. JlieHOBHH CHHTES.
5. Anxinu. Tlpupona MOTPIHHOTO 3B°A3KY; sp-ribpuaN30BaHui CTaH aTtoMa kapGory. MeTomu cuHTE3Y i
ximiuni practusocti. CH-KHCIOTHICTS aueTHICHY, aleTH/ICHIIH T2 MarHiffopradivHi MOXIi/HI aleTHIIEHY.
IpuenaanHs [0 AIKiHiB raNoOreHiB i XJIOPOBOIHIO, BOIH, TiIPYBaHHT; CcTepeoxiMis LMX peaKuiil.
TIpreHAaHHS COMPTiB, KApOOHOBUX KHCIOT, HC1X Bsaemojis aueTwieHy 3 KCTOHAMH Ta aNpJerilaMH.
CuHTe3H Ha OCHOBI alleTHIICHY.
6. IanozeHonoxioni 8y2neso0His. OpepkaHHd i BIACTHBOCTI. 3araibHi 3aKOHOMipHOCTI peaxIii
HYKJIeO(LIBHOTO 3aMilleHHS rajoreriB. HykneoQinpHiCTb T2 ocHoBHicTs. KapBokationn, iX CTiHKiCTE.
Peaxmii Syl Ta Sn2, BIUIMB Ha HUX CICKTPOHHHX i cTpykTypHEX (aKTOpiB B MOJIEKYJIaxX raJoreHanKiiis,
NpUpOHM BIAKiMHOT TIPymNH, PearcHTa, PO3THHHHKA. AMGimenTHi #HoHH. BHKOpHCTaHHA peaxiit
HyK/IeOhiTbHOro 3aMilleHHs. YSBIEHHS IO YIacth po3uMHHMKA B peakmisx Sn1-Tumy. KonkypeHIis
peakuilf 3amilleHHs Ta eJiMiHyBaHHA, vexanismu E1 ta E2 peaxmifi, ix cTepeoxiMis. I'aloreHaIKeHH.
Xotopuau i 6poMim aninbHOro i pininpHoro Tumis. [IpuunHEEA Pi3HOT PYXJIBOCTi TQJIOTEHY B ATITBHOMY Ta
pininpHOMY TOJIOKeHHsX. CHHTE3H Ha OCHOBI MarHifoopraHiuHHX CHOJNYK.
7. Cnupmu. OnepXaHHs i BrIacTHBOCTI. KHCIOTHICTS. Y TBOPEHH acoriaTiB, BonHEeBHI 38’ 130K, CIIpTH Ta
AIIKOrOJIATH 5K ocHOBH. HykneodinpHe 3aMillleHHS rigpokcuiy. ETepd 1 eMOKCHAH.
8. Amwoeziou i wkemonu. MeTomn OIEpIKAHHA, biswumi Ta XiMivHi BIACTHBOCTI. B3aeMofis 3
HyKIeohITBHAME peareHTaMH, peaxuii 3 MarifiopraHiYHUME CIIOTYKaMH. BigHOBJIEHHS i OKHCHEHHSA
anbIerigiB i KeToHiB. CHomizamis anperifiB i KeTOHiB mim Ji€l0 KHCIOTHMX Ta OCHOBHHUX arcHTIB.
AMGiIeHTHUN XapakTep €HOJAT-aHiOHIB. Peaxmii eHONMBHAX (HOpM. AJIBIOJNBHO- KPOTOHOBA KOHJIEHCAIlis.
KapGoHiipHa i METHICHOBA KOMIIOHCHTH. Komnercyiodi areHTH. BuOip arenra 3ajexHO BiZl KHCJIOTHOCTI
METHIICHOBOT KOMITOHEHTH. o,3-Henacuyeni anbIerioy i KeTOHH, IX CHHTE3H. JuxapGOHLIBbHI CIIOTYKH.
9. Kapbonosi kucromu. Knacudixanis. Metomu ofiepXaHH; CHHTC3H 1€pes aIeTOOLTOBHH Ta MaTOHOBHH
ecTepu. Bynopa KapOOKCHIY. Acoriamis KucaoT. IHAyKTHBHAM edeKT Ta #0ro BIUIMB HA KHCJOTHICTb.
Peaxuiiini neHTpH KapOOHOBHX KHCTIOT. Peakiiii kapOOHOBHX KHCIOT. OnepiKaHHs coJieii, XJIOpaHTiApUIiB,
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ec*repua aHTiZpUiB, aMiaiB, HiTpHIiB. BracTHBOCTI cbyHKuloHanBHHx noxingaux kucnot. Ecrepu. MexaHism
peaxuii ecrepndnxann BHKOPHCTAHHS aHTiIPH/IB i XJIOpaHTiAPHIIB SIK AMIOYHX 3ac06iB. [TopiBHAHHS
aKTHBHOCTI KapOOHIIEHOT rpyms KapGOHOBHX KUCIOT Ta X ¢yHKunioHanbHuX noximuux. Hitpum Ta aminm,
iX B3aeMHI TePETBOPECHHS. o,p-HenacuueHi KHUCIIOTH. ,I[Boxocnonm KHCJIOTH, METOOH I1X CHHTE3Y.
OxcanaTHa, MaJoHOBa i GypIITHHOBA KucIoTH. CHHTE3H HA OCHOBI M&JIOHOBOTO ecTepy. BpoMcykuuHiMia
AK rajoreHyrounii arent. @ymaposa Ta MaJe€iHOBA KHCIIOTH.

10. Hzmpocnmyxu i aminu amq’;amuunoeo pady. OcHOBHICTH aMiHIB. 3aleXHiCTh OCHOBHOCTI Bif
KLIBKOCTI Ta PUPOIY 3aMiCHHKIB, 3B’ 5I3aHHX 3 aTOMOM a30Ty. Peaxuil amiHiB Sk HyK/I€OQiNBHAX peareHTis.
L TimpokcukucioTa. CTpyKTypHA Ta ONTHYHA i30Mepis. MeToau ofepKaHHs O~ i B- FIIPOKCHKHCIIOT.
3aranbHi BIACTHBOCTI TiIPOKCHKHCIOT. BimMinHocTi y merigparanii a—, B- i Y- TiAPOKCHKHUCIIOT.

12.  Amvdezido- i kemokucnomu. MeToqu oIepiKaHHs, BIaCTHBOCTI. ALIETOONTOBA KHC/IOTa Ta il ecTep.
KeTo-€HONBHA TAYTOMEpis aleTOOHTOBOro ecTepy. [IpHduHM BiTHOCHOI cTaGiMbHOCTI €HOMBHOI (OpMH.
Peaxuii, XapakTepHi JUis KETOHHOI Ta €HOJBHOI opm. Harpiitaneroonrosuit ectep. KeronHe Ta KHCIOTHE
PO3IIENIIEHHs ALETOOLTOBOrO ECTEPY Ta IPOAYKTIB Horo ankimopaxHs. CHHTE3H Ha OCHOBI allETOOITOBOTO
ecTepy: KeTOHiB, IUKETOHIB, MOHO- 1 {UKapOOHOBHX KHCIIOT.

13.  TigpoxcHanberiay i rinpokcukeTony. Ixui ximMiuni ocobmuBocti. Kinbnepo-nanmorosa Tayromepis
8- 1 Y-OKCOCHIOMYK.

14.  Byenesoou. Monocaxapumu. Kinsueso-nanmorosa rtayromepis. @opmyman Xeyopca. Ximiumi
BJIACTHBOCTI MOHOcaxapuaiB. Jlucaxapuay i monicaxapuid. '
15.  Aminoxuciomu. Metonu onepxanss, BiactuBocti. CoerudivHi BIaCTHBOCTI aMiHOKHCIIOT.

16.  Aminmkriuni ByraeBoHi Ta ix moxiaHi. Crioayku apoMaTHIHOrO psny.

17.  Bewzon ma iiozo 2omonozu. Enextponna GymoBa. ApoMaTH4HiCTh. XiMiuHi BIaCTHBOCTI apeHiB.
Peaxiii enexTpodinsHOro 3aMimeHHs B 6eH3071: aIKiTIOBAHHS, TaTIOTeHYBaHHA, CyIb(YBaHHs, HITPYBaHHS,
AIMIOBAaHHA TOmO. EnextpodinsHi pearentd Ta enekTpodinbmi wacTkm. MexanismM  peakuiii
exnextpodinsaoro 3amimenss (SE2) Ta ifforo excmepuMeHTalbHe OOTPYHTYBaHHS, 7- Ta G-KOMIUIEKCH.
SE2-Peakuiist sk mBocTagiiiamit mpouec. Jlimityroua cranis peakuii. 3mMiHa moTeHmiiHOI eneprii B mporeci
eNeKTpoiIBHOTO 3aMillleHHs B MOJIEKYJdi O€H30Iy Ta HOro IOXiJHMX 3 €JIEKTPOHOJOHODHHMH Ta
eNEKTPOHOAKIENITOPHAMHA ~ 3aMiCHMKamu.  IIpaBuma  opieHTamii  eJeKTpOQinbHOrO  3aMillleHHs
MOHO3aMILIEHHX NOXimHuX Genszony. Knacubikaris 3aMiCHUKIB. Y3ro[pkeHa Ta HEY3roKeHa Opi€HTaIlis B
peakmisx SE2-3amimenss. MexanisM HykieodinsHOro samimenHs: Gimonexynspruii (SNAr2) - depes
TIPOMiXHHI KoMIUTeKC Tty MeiizeHreliMepa, K BiALICIUICHHS-IPHEHAHHA (Yepe3 AeriapoGeH3o1, apyH).
18.  Anxinbensonu. Meromu onepxanus i Baactusocti. OkpeMi IpeACTaBHUKH apeHiB: GeH3011, TOIyol,
KyMOJL.

19.  Tanozenonoxioui apomamuunux gyeneeo0nis. MeTonu onepkaHHsA, BIacTHBOCTI. ['alorenyBanHs sk
IpoleC eneKTpodinpHOro 3aMimeHHs B apoMaTHyHoMy sapi. KaramisaTopu rajoreHyBaHHsS - KHCIOTH
JIstoica. JJoGyBaHHS apeHrAIOTeHIiB Yepe3 apoMaTH4dHi coJti Aia3oHil0. YMOBH rajoreHyBaHHs GeH301y B
apoMaTH4He A1po i Giummii nammgor. [Ipupozna 38’s3Ky kapGoH- ramoreH apuiranoreHifis. IlopiBHAHES
PYXJIMBOCTI TaJIOreHy B TaloreHo0eH30j1ax, raJoreHalKiiax, raloreHoBiHiax Ta rajoresaninax. Ximivsi
BIIACTMBOCTI apwiranoreHimiB. Peakmii 3a ydacrio ramoreHy i OeHszombHOro sapa. Opienryroua mis
rajgoreHis. ApoMaTHYHi raJIoreHOMOXiHI 3 raJloreHoM y Gi4HOMY JIaHITIO3.

20. Cymwgpoxucnomu ma ix noxioni. Opmepxanns i BmactuBocti. CyinbdysanHa GeHsomy Ta Horo
romonoris. 3BopoTHicTe peakmii (mpuumHH). Cynpdyrodi areHtn. Peakuii apuncynsdoxucior 3a
cynsdorpynoro. CaxapuH.

21.  Himpocnonyxu. Hitpysauus GeH3oiy, ankinGeH30iB, ratoreHo6en301iB, heHoy, aHiliHy Ta iHmmx
moximHEX. MexaHi3M peakiii, Joka3 ydacTi B Hill HiTpoHiii-katioHa. Hitpyroui arentn. OpienTamis.
[TpoxyxTH BiTHOBIEHHS HITPOCIIOIYK.

22.  Aminu. Enextponna 6ynosa Mosexynu animiny. ITopiBHsIbHA XapaKTEPHCTHKA aMiHIB JKHPHOTO Ta
HKUPHO-APOMATHIHOTO paziB. OCHOBHICTB Ta HyKJIeOQJiJILHiCTb apOMaTHYHHX aMiHiB pizHOro THIY. Brums
TpUpOaH i momoxeHHS 3aMiCHHKIB ¥ AApi Ha OCHOBHICTB apOMATHYIHHX amiHiB. Peakmii 3a YHACTIO
aminorpymnu. OfepykaHHs i BIaCTUBOCTI BTOPHHHHX i TpeTMHHMX aMiHiB. BB aMiHOrpyIIH Ha BIaCTHBOCTI
GeH30MBHOTO spa. Peakilii enekTpodiBHOTO 3aMilleHHs - TalOreHyBaHHs, HITPYBaHHA Ta CyIb(pyBaHHS
aHigiHy i Horo 3aMilIeHuX.
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23.  Apomamuuni Oiasocnonyxu. Peaxuii [iasoTyBaHHs IepBHHHHX aMiHiB, MexaHisM. Peakuii
Iia3’ocIoNyK 3 BHILNIEHHAM a30Ty: 3aMiHA Jia30TpyIH Ha TiApOreH, TiApokcwi, Hox, 6pom, xiop, ¢prop,
pozaHo-, IiaHo- Ta HiTporpynu. Peakuii 3ammmeitepa, ITifimana. Peakuii apoMaTHuHuX conell miasoHiro Ge3
BH/ILIEHHS a30TY, a303CIOTY4YeHHsA. A300apBHHKH.
24.  @enonu. OpmepixaHHa i BIAcTABOCTi. KHMCIOTHO-OCHOBHI BIACTHBOCTI (peHONIB: B3a€EMHHMH BILTHB
TiIpOKCHITY i sapa Ta MPEPOIM 3aMiCHUKIB y sapi. BractuBocTi rizpokcuty ¢heHoiB: MOpiBHAHHS Oy10BH
denomnis i cnupris. Peakuii 3amimenns B aapi Genomy.
25.  Apomamuuni anvoeziou i xemowu. Metonu opmepxaHHs i Ximiumi BracTuBOCTi. AnerodeHoH, a-
HpomarieTo)eHOH: OJepXKaHHs Ta BIACTHBOCTI.
26.  Apomamuumi xapbowoei xucromu. JloOyBaHHS Ta peakiii no KapOOKCWIBHIH rpymi Ta
apoMaTHyHOMY A1py (peakuii enexrpodinsHoro 3amimenns). CurTes napa-aMminoGeH30HHOT KHCJIOTH Ta ii
GiosoriyHa aKTUBHICTS.
27.  BararosiepHi apoMaTHYHi CIIOIYKH Ta 1X MOXixHi. [eTepONHKIIiuHi CIOMYKH.
28.  3acanvna xapaxmepucmuxa zemepoyuxnie. ApoMaTHuHi reTeponukiIH. XapakTep JenoKasizamii
p-€NIEKTPOHIB y I’SATH- Ta UIECTHWIEHHAX TIETEPOLMKIAX, BIUIMB rerepoaroma. IlopiBHsibHA
XapaKTEPUCTHKA apOMATHYHOCTI OEH30ITy Ta reTepOIHKIIYHIX apOMAaTHYHHUX CIIOJIYK.
29.  IT'smuunenni zemepoyuxiu 3 00Hum 2emepoamomom. @ypan, mipon, tioden. Omepxanns i
BiacTHBOCTi. [TOpiBHAIBHA XapakTepUCTHKA. BIUIMB rerepoaTtoMa Ha apOMaTHUHICTh, HEHACHYEHICTh i Ha
arunodo6HicTs. I ATHWICHHI reTepOLHKIIN, KOHACHCOBaH 3 apOMaTHYHUM AApoM. IHaon, cuaTes iHnomy
Ta ftoro moxigaux. CuaTes inauro. [’ aTHYIeHH] reTepOnHKIH 3 AEKiIbKOMAa reTepoaTOMaMH.
30.  Illecmuunenui zemepoyuxiu 3 00Hum 2emepoamomonm. Ilipumus. Oneprxanns i BracTuBocTi. bynosa
HipHIMHY, BIUIAB F€TEPOATOMa Ha PO3IOALT eleKTPOHHO] I'YCTHHH B sipi. OCHOBHICTE Ta HYK/ICOLIBHICTD
mipuuHy. Peakmii enektpodibHOro 3aMilileHHs: HiTpyBaHH, cynbdyBanHsa Ta Gpomysanns. [TopiBHsanns 3
mitpoGensomom. HykineodinsHe 3amimenHs. IllectuwrleHHI TIeTEpOMKIM 3 OJHHM TI'€TEPOATOMOM,
KOHJeHCOBaHI 3 O€H30JBHHM snpoM. XiHomin 1 #Horo moximmi. Cuures 3a Ckpaynom Ta
Je6uepom-Minnepom. Bractusocti: peakuii enekTpodinpHOro Ta HyKineo(ilsHOro 3aMilleHHs, yTBOPEHHS
YeTBEPTUHHUX CcoJieil. BinHomeHHs XiHOMIHY 10 OKHCHHKIB Ta BiIHOBHHKIB. AJKaIOiIH.
31. ®i3uyHi MEeTOIH JOCIIKEHHS Ta BCTAHOBJIEHHS OyI0BH opraHiyHux crnonyk (JIMP-, enextponHa,
Y- cexTpockomisl, Mac-ClIieKTPOMETPis).

OI3NYHA XIMIA
1. IToHATTS CHCTEMH.
Iepapxis cucrem. Ximiuni cucremu. [Tapamerpu (BractuBocti) cucremu. Cran cuctemu. QyHKHi cTany
cucreMd. PiBHSHHS cTaHy ineansHoro rasy. PeamsHi rasu. PiBusues Ban-nep-Baamsca. PiBHoBara B
cucreMmax. [Iponecu B cuctemi. HeoGopotHi i 060poTHI mponecu. AcUMETPHYHICTh (OIHOHANPABJICHICT)
nponecis. [Ilnax npouecy. Tepmiuna piHosara. HynboBuii 3axoH TepmomuHamikd. Exepris, Temora i
pobora. Temnora i poGora sk ¢opmu mepenadi eHeprii. CraTHCTHYHE TIyMadeHHsS TEIUIOTH 1 pOoOOTH.
IMepmmit 3aK0H TepMOAMHAMIKH. AHATITHYHUN BHpa3 3aKkoHy 30epexeHHs eHeprii. BHyTpimmns enepris,
eHTanbis i TeruoeMHicTs. TemmoBuit edexT xiMiuyHnX neperBopens. 3akoH ['ecca. 3aeXHICTh TEMIOBOTO
etdexry Bix Temneparypu. udepenuianbta i inTerpansaa Gopmu pisusHus Kiproda. ExcnepuMenTaibHi i
PO3paxyHKOBi METOAH BU3HAYEHHS TEIUIOT YTBOPEHH OPraHiuyHHX i HeOpraHiuHHX pedoBHH. JIpyruii 3akoH
TEepMOJMHAMIKH K OCHOBHHH IOCTyJIaT TEPMOJHHAMIKM JUIA ONHCY AacCHMETPHYHHX CaMOYMHHHX
npupoAHixX mpouecis. 3B’sa3ana Temnora Kiaysiyca. @yHKiis craHy - eHTponis. 3MiHa eHTpomii B pi3HHX
npouecax. OyHIaMeHTANbHE CHBBIIHOINEHHSA I BIIKPHTHX CHCTEM. XapaKTepHCTHYHi (QyHKIIl.
Po3paxyHoK (YHKLi# CTaHy: eHTpOIil, BHYTpIiIIHEOI eHeprii, eHTansbii, eHeprii I'enpmronsna Ta eneprii
Ei6ca. Po6orta i Temrora xiMiyaux mpouecis. MakcumaneHa po6oTa 000pOTHBOTO XIMIiYHOTO MPOLIECY, AK
Mipa XiMiuHOro cmopigHeHHs. XiMmiYHMM mnoTeHmian, iHoro BH3HA4YEeHHA 1 po3paxyHOK. BupaxeHHs
PiBHOBaXKHOTO CTAHY i HANPABJIEHOCTI MPOLIECIB 32 JOMOMOTrOK0 XiMiYHOTO ITOTEHIIiaTY.
2. Po3unnu. ®a3oBi piBHOBArH.
Po3unay K cyMilni pedoBHH Yy pi3HHX (a30BHX cTaHax. THCK HacHYeHOI IMapH Haj PiKHMH PO3YHHAMH.
Piprsanns Payna. Binxunenns Bix 3akony Payns. Heineansni posunsu. AxtuBHicTS. KoedimienT akTusHOCTI
i MeTonu fioro Bu3HaYeHH:. Po3unMHHICTE ra3is, pijuH, TBEpAUX PedoBHH. 3MiHa TEMIIEpAaTyPH 3aMeP3aHHA i
TiBHIIEHHS TEMIIEPATYPH KHIiHHA po3unnis. Kpiockormis i ebymiockomis. SIBume ocMocy. Tepmoannamika
ocMOTHYHOTO THCKY. [Tapuianesi MonbHi Bemmynuy. PiBasHus ['i6ca-/iorema. ®a3oBi piBHOBAard B O1HO-,
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IBO- i 6araTOKOMIIOHEHTHHX po3unMHax. Pa30Bi Nepexoxu meproro i Apyroro Buay. PosainenHs pimxmx
cymimeii. PiBHOBara B reTeporeHHux cucremax. IIpaBmmo ¢as TIi6ca. [liarpamm craHy pBo- i
TPHKOMIIOHEHTHHUX CHCTEM.

3. BuenHs npo XiMiuHy piBHOBary.

3aKoH [il0YHX Mac, Horo TepMoauHamiuHuil BuBij. Crioci6 BUpaKeHHA KOHCTAaHTH PIBHOBATH i 3B’ 30K MiX
pisEEME ii Bunamm. Ximiuda piBHOBara B izeaJbHHX i HeimeambHHX cucTeMaX. 3MiHa emeprii I'ibca i
I'emMronea B XiMiYHMX NepeTBOpeHHAX. TepMomuHamivyHe TpakTyBaHHA XiMiuHoi "cmopigmeHoCTi".
Ipusenena enepris IiGca i il BAKOpHCTaHHS [UIS PO3PaXyHKy KOHCTaHTH XiMiuHOi piBHOBaru. Pospaxynok
BHXOJTY IIPOAYKTiB XiMiYHHX peaKiiif pi3sHuX THNiB. BUXix IPOAyKTiB IpH CyMiCHOMY IMPOTiKaHHI AEKIIBKOX
XiMigHMX peakmiit. 3aqeKHICTh KOHCTAHTH XiMidHOI piBHOBaru Bin TemmepaTypu. PiBHsHHS i306apu i
i3oxopu peakuiii, ix TepMoguHaMidHAH BHBiA. OcoGIMBOCTI TEPMOAMHAMIYHOIO aHaJi3y CTaHy XiMi4HOI
piBHOBAaru B reTepOreHHHX CHCTEMAX.

4, EneMeHTH CTAaTHCTHYHOI TEPMOJMHAMIKH.

Meron TIamineToHa B KiacHuHilf MexaHini. VsarampHioroui iMmynascH i xoopaunatu. Daszoumit abo
I-npocrtip. 306paxenns pisHux 06’€kTiB y dasoBomy npocropi. PiBrarHS pyxy 'amimsrona. CTpyKTypH 3
TepMOJMHAMIYHMMH BJACTHBOCTSAMH pedoBHHH. Posmozin Boca-AdtHmraiina i ®epmi- [lipaka. ®a30si
TIEpeXOMIH B CTATHCTHYHOMY TiyMa4eHHi. CTaTHCTHYHI BUPa3H ISl OCHOBHHMX TEPMOJUHAMIYHAX (YHKILiH:
BHYTpIIIHBOI eHepriii, enTpomnii, enepriii ['i6ca Ta 'eMronbna. iXx po3spaxyHOK 3a CTATHCTHYHOIO CyMOIO
cramis. CTaTHCTHYHHIT PpO3PaxyHOK EHTPONii I OXHOATOMHOro ifeampHOro rasy. CTaTHCTHYHUH
PO3paxyHOK €HTpOIii eHeprii At 6araToaTOMHHX YaCTHHOK. P0o3paXyHOK KOHCTaHTH PIBHOBAard METOIOM
cTaTHCTHYHOI MexaHiku, Omuc HepiBHOBaXkHUX sBHLL. Teopis GpayHiBckkoro pyxy. Pisrsauns Jlamkesena.
H-teopema Bosnpumana i Gamanc entpomii. HeoGoportmicts i amucumanis. HeoGopormi mpomecu i
IpOAYKYBAaHHS €HTPOIii. 3aleXHiCTh MIBHIAKOCTI MPOAYKYBAaHHS €HTPOIIi Bijl y3aralbHIOIOUHX IOTOKIB i
cui. Cramionapruii cran cucremu i Teopema [Ipuroxima. IToToku mpH cymicHil nii HexiIBKOX CHIL
Cuissignomenns On3arepa i 1X 3aCTOCYBaHHS B TEPMOJUHAMIIi HEOOOPOTHHX IPOIIECIB.

5. Kinernka XiMi9HHX peakIliii.

XimiuHa KiHETHKa-BUEHHS PO MIBUAKICTh XIMiYHOTO MEpPEeTBOPEHHS i IuIAxH Horo 3ailicnenHs. Kinetuka
peakuiit mpoctux tumiB. Ckmammi peaknil. Crmenndivni mapaMeTpu KiHETHYHOi CHCTEMH: KOHCTaHTa
IIBHIKOCTI, KIHETHYHMH MMOPANOK, eHeprisa axtuBanii. JlaHIOroBi peakuii 3 posranyeHHAM i 6e3 HBOTO.
[Ipunnun cranioHapHocTi i #oro 3acTtocyBaHHS [0 KiHETHYHOTO aHANI3y peakilil OKHCIEHHS BOJIHIO.
TennoBuit i naHIOroBi BHOYXM i YMOBH CaMO3amaliOBaHHSA HA TpeTili MeXi THCKY i TeMIeparypd.
3anexHicTh MBHAKOCTI XiMiYHHX peakuiii Big Temmneparypu. PiBHsHHS Appeniyca. Kpusa i mosepxHs
MOTEHI[aTbHOl eHeprii XiMiuHOro meperBopeHHS. KBaHTOBO-XiMiYHHH pO3paxyHOK IIOBEPXOHB
IOTEHIianbHoi eHeprii XiMiunmx peakuiii. Teopis cmiByzapiB B XiMmiuHiii KiHeTHI. AKTHBHI 3iTKHEHHS.
Po3paxyHOK KOHCTAHT INBHAKOCTI OiMONEKYISpHHX peakuiff. AHami3s MOHOMOJEKYJSPHHX peakiii.
JlinnemanoM, IinmensBynom, Kacemem i Cnefitepom. IloHSTTS mpo AuHaMiuHy KOOpPAMHATY pEaKIIii.
MeToz nepexigHoro ctany (aKTHBOBaHOTrO KoMiuiekcy). CTaTHCTHUYHHE po3paxyHOK KOHCTaHTH MIBUAKOCTI.
Crepuunuii (akTop i HOro HOXOMKEeHHS. 3acTOCYBaHHS Teopii aKTHBOBAHOIO KOMIUIEKCY IO OIHCY
TPHUMOJIEKY/IIPHAX peakuiit 3 yuactio okcuay azoty (II). Kinetuunuit anani3 peaxuniii B po3umni. Brumus
iOHHOI CHIIM pO3YHMHY Ha MIBHUAKICTH XiMiYHHX NEpPEeTBOpeHb B po3uMHi. PiBHaHHA B’epyma- BproHcTena.
Meron mimifiHocti BinmeHMX eHepriii. Kopemsamiiiai coieeigHomenuns. Edexr @panka-PabinoBuua
("kmitkoBuit" edexr). Doroximiuni peakuii. MexaHi3M (OTOXIMIYHOrO CHHTE3y XJIOPHCTOTO BOJHIO.
BuzHauyeHHS KIHETHYHHX [TapaMeTpiB ¥ GOTOXIMIYHHUX MEPETBOPEHHSX.

6. Karanis.

3araneHi npuHIUIH KaTanizy. ['omorennuit karanis. KineTuka peakiiif 3araJlbHOro KMCJIOTHOTO KaTawisy.
KaTani3 KOMIUIEKCHHMH CIIONyKaMH TIepeXigHumx MeramiB. KaTtamiTuyHe OKHCIEHHS ETWIEHY
KOMILIEKCHMMH CIONyKaMu nanazio. @epmentarupnuii karani3. CyberpakTHa crieruivuHicTs GpepMeHTiB.
AncopOuiiini 1 karamitayni neHTpH GepmenTis. Kinetnka i MexanisM ()epMEeHTaTUBHHX peakiii. PiBHARHES
Mixaemica-Menten. [ereporeHumii Karamis. Bu3HayeHHs IUBHAKOCTI TeTEPOreHHOI KaTalliTHYHOI
aKTHBHOCTi. AKTHBHICTH i CeNeKTHBHICTH KaramizaTopiB. HeogHOpimHiCTh MOBEpXHi KaTalizaTopa.
Kucnotni i ocHoBni xaramituuni nentpu. Ilentpm Jhoica i BproHcTema. MexaHisM KaTaJiTHYHOIO
TIEPETBOPEHHS BYIVIEBOAHIB Ha GiQYHKUIOHANBHHEX KaTanizaTopaX. AKTHBHICTb MOBEPXHI MOHOKPHCTANiB
miatuHd. PoGotu Camopmkas. MexaHisM KaramiTHYHEX peakuiif. "Bynkanononi6Ha" 3amnexHiCTh
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aKTHBHOCTi KaTai3aTopa Bin eHeprii COpOLIHHOTO 3B’M3KY YaCTHHKM ancopbary-noBepXHeBiaTOMH
ancopbenta. Peakmis oxwcnenHs okcuny Byrmemo (II) i 1i wMexamism 3a [umi-Pizimom i
JlermropoM-T'inmensBy nom. Bukopucranns nponecie moBHOro karamitaumoro OKHCIIEHHS B OYHCTIHI
Ta30BHX BHKHIB XiMiYHHX BHPOOGHUITE i ABHTYHIB BHYTDIITHEOTO 3TOPSAHHS.

7. Enextpoximis.

Ximiunu#t i enexTpoxiMiummii crocobu 3mificHeHHs OKHCHO-BIIHOBHHX peakuif. Enextposita. OcHoBHi
TIOMOKEHHS Teopii eleKTponiTHHO! aucomianii Appeniyca. Enepris conmspararii, IlepBunHa i BTOpHHHA
CONBBaTHI OGONOHKH. AKTHBHICTE CIEKTPOITiB. JlecTpyKTyroumii BILIHB €IeKTpOiTiB. Mozens ioHHOI
atMoctepu JleGas-Trokens. 38’130k ioHHOT crym PO3YHHIB €NEeKTPONITIB 3 KOe(hilieHTaMH aKTHBHOCT.
HepiBHoBaxcHi sBHIIA B posummax enexrponitis. Mudysifiemit i Mirpauifamii moTOKH. Iutoma i
eKBiBAJICHTHA €JIEKTPOIIOBIAHICTS. Pyxmusicts ioniB. 'panuuni pyxmsocri. Yncna IepeHocy i MeTonu 1x
BU3HAYCHHA. 3alleXHICTh DPYXJIHBOCTI, eKBiBAICHTHO] CIEKTPONPOBIAHOCTI i wHcen mepeHocy Bix
KOHIEHTpAWlii pO3UMHY eNeKTpOIiTy. Teopia [le6as-Ttokkens-Onzarepa. Enexrpodopernunmii i
penakcauiiinui edexrn. [epmmii i gpyruit edexrn Bina. Epexr Jle6as-Danskenrarena. Ocobupi BHIIAJIKH
€JIeKTPONPOBiTHOCTI enekTponitie. CoapBaTOBaH] enexTponu. ITonarra enexTpoximiuroro MOTEHIlaNy Ha
MeXi METANeBHH eNeKTPOA-pO3UnH enexTponity. Enextponsuit notenuian. Pismamns i6ea i Hepncra.
Enextponumit morenmian. ITomsiiirmii CICKTPHYHUA map. Enektpokaminapmi kpusi Jlinmana.
Audepennianbha i inTerpansHa emmicTs moBiiHOrO CJIEKTPUYHOTO [mapy. MozenbHi ysiBieHHs mpo
CTPYKTYPY iOHHOTO IOABIHHOTO  eNeKTPHYHOro mapy. [Iyetuna crpymy sx Mipa mBmHakocti
eNeKTPOXiMiuHuX peaxniit. Cramii C/IEKTPONHOrO mopuecy (nudysilina i xinernuna). Teopis cnosinmpEeHO]
cTamii pospsury. PiBusums Tadens i Barnepa-®onbmepa. Koposis. Illsuakicts i mexamiam KOpo3il,
3anexHicTs mMBHIKOCTI koposii Bix pH cepemoBruia. Hiarpama ITypGe (ma mpuxmani KOpo3ii 3aii3a).
IacuBauis merani. ITotennian @nane. 3axuct metaris Bl Koposii. Mexawiam fif inri6iTopis i 3axucHa zis
naxoapOrux mokpute. Ilpukianma EneKTpoxiMis. Enexrpoximiumi BupoGHuuTBa. T iTpomertanypris i
CNIEKTPOKPHCTaNi3alis MeTaliB. BupoGHHITEO amominiio | Markiio, Enexrpoopraniuni cunresn. Ximiumi
AuKkepena ctpyMy. Ilepsunni i Bropumni wxepena cTpymy. ITamuBHi enementy. Enextpoximis i exomoris.
XeMoToTpoHiKa — Hayka npo 3aiuc, 30epiranus i BinTBopenns indopmanii Metomxamu €IIEKTPOXiMil.
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TemMaTHKa HAYKOBHX JOCTIKEHD

1. KBaHTOBO-XIMiuHE JOCITiAAEHHS MEXaHi3MIB OpPraHiqHUX peaKiliii.

2. KsanToBo-ximiune gociimxerns [YU-, Y-, AMP-criekTpansHuX napaMeTpis OpraHiqHHX CIIOMYK.
3. Muxiuni f-keToCyMbGOHN B MYJIBTHKOMIIOHEHTHHX CHHTE3aX.

4. Cunres N,O,S-BMICHUX reTepOLHKIIB i3 3aIydeHHSIM HOBUX KATAiTHUYHHX CHCTEM.

5. @otoximiuni MeToau yTBopeHHs 38’ 13KiB C-C ta C-N B CHHTe3i OpraniuHux CIOIyK.

6. Po3po0ka HOBHX KaTaliTHUHHX METOMOIOTiH OpraHi4HOTO CHHTE3Y,

7. HoBi MeToH MiKpOEKCTpaKUiiHOro BiJUIiIEeHHS 1 KOHIEHTPYBAHH.

8. IIponecu arperanii oprariuiux GapBHUKIB i 3aCTOCYBaHHS iX B XiMiunoOMYy anaiisi.

9. Po3po0ka MeTOIHMK BH3HAYCHHS MO 1i€IEKTPOJITIB.

10. EnexrpoxiMiyni B1acTHBOCTI MOHO3aMIllIEHHX aKBAKOMILTEKCIB 3d-MeTautiB.

11. Kinetnuyni Ta Tepmoniamiuni 0COGNMBOCTI IMOYATKOBHX CTajiil eneKTpoKpHCTamizamii

d6-d8-meranis.
12. Enextpoximiune dhopmyBailHs Ta BIaCTHBOCTI OKCH/IHMX IIapiB Ha 3d-MeTanax.



