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IIporpamMa BCTYIIHOTO iCIIHTY Ul KOHKYPCHOTO Binbopy BCTYIHHKIB JI0 aclipaHTypH s 3000y TTs
CTymeHst BULIOT OCBiTH JoKTOpa dhinocodii (PhD) 3a cneniansicTio 102 Ximist oCBiTHBO-HayKOBa IIPOTpaMa
Ximist (Ha OCHOBi OCBITHBOrO CTYIEHS MaricTpa (OCBiTHBO-KBai(iKaniiHOro CTyIeH cremianicra) — J1.:
JHY, 2024. - 15 c.

Po3poOnuku:

1. Oxoputuii C.I., mokTop XiMiYHHX HayK, Ipodecop, rapaHT OCBITHBOI MPOrpaMH, IMPOPEKTOp 3
HayKoBoi poOoTH.

2. Bumnikin A.B., 1okTop XiMi4HEX HayK, Hpodecop, 3aBixyBad Kadeapy asamiTHYHOL XiMil.

3. Crenp H.B., kanaugar XiMi4HHX HayK, OOLEHT, 3aBixyBad Kadeapu Qisuunoi, opraniuxol ta
HeopraHivHoI XiMmil.

PO3rIISHYTO Ta 3aTBEPKEHO HA 3acinaHHi BueHO! pamu XiMiuHOro axymsrery (mpoTokon Ne 8 Bix
15.04.2024 p.).

[o10Ba BYEHOI paaH XiMiYHOTO QaKyJIBTETY p //

npogecop —— v Bapramox B.®.

['apanT OCBITHEO-HAYKOBOI IIporpamMu «Ximisy \§> Oxosutuii C.I.




KPUTEPII OIITHIOBAHHS PE3YJIbTATIB CKJIAJJAHHS
BCTYIIHOI'O BUIIPOBYBAHHSA

Ex3amenaniiini Ginetu 3i BCTYNHOro BHIPOGYBAHHS BKITIOYAIOTH IO 2 IHTAHHS, IO OTpeGyIOTh
PO3ropHyTOi BiAIOBi/li TEKCTOBOTO XapakTepy (3 pi3HHX PO3MiNiB IporpamMu) Ta 1 po3paxyHKOBe 3aBIaHHS.

OuiHrOBaHHEA 3HAHb 3iHCHIOETHCS 3a 100-6aIbHO0 MIKAT00,

TpusanicTs BeTynmHOro Bunpo6ysanns — 120 xa.

Kpurepii oninopanng 3nanb

0-59 Ganip BHCTAaBIIOTBCS BCTYNHHKY B acHipauTypy, SKHif po6UTH NPHHIMUIIOBI IIOMHJIKH Y
BIIMOBI/IAX, HE MOXE HAJaTH OOGIPYHTOBYBAHHI BiOBIl HA MHTAHHS OineTy, HeCIIPOMOKHHUI O3B’ 13yBaTH
PO3paxyHKOBi 3aBIaHHA 3 XiMil.

60-63 Gan BHCTABNAIOTECA BCTYIIHHKY B aCHipAHTYDY, SKUM JIEMOHCTpYE 3HAHHS B obMexeHOMY
00’eMi, He 3HA€ 3HAYHOI YaCTHHH IIPOrPaMHOIO MaTepialy, OCHOBHHX IOHATE 3 XiMil, JOIyCKae 3HAYHY
KUIBKICTb iCTOTHHX NOMHIOK 3 BHKJIA[EHHS [POrpaMHOTO MaTepialy, HeCIpOMOKHHI PO3B’sA3yBaTH
PO3paxyHKOBI 3aBAaHHS 3 XiMmil.

64-74 Ganu BUCTABJIAIOTECA BCTYIHHKY B acCHipaHTYpy, SKHil JEMOHCTPYE 3HAHHS B HEIIOBHOMY
06cs13i, cl1abKo OpiEHTYETHCA Y MPOrpaMHOMY MaTepiai, He 3HA€ OCHOBHEX IOHSTH XiMii, JIOIlyCKae iCTOTHI
TIOMHJIKH 3 BHKIAJEHHA IIPOrpaMHOIO Marepiamy, BijuyBae 3HauHi TPYAHOL @NpPH pO3B’A3aHHI
PO3paxyHKOBHX 3aBAaHb 3 XiMil.

75-81 GaJu BUCTABIISIOTECA BCTYIHUKY B aclipaHTYDY, KUl 3HA€ JIHIIe OCHOBHHIT MaTepiar, aje He
3aCBOIB HOr0 Jeranedf, NOMycKac HENONIKM y BHKODHCTAHHI Teopil ximil i BimayBae Tpymmomd mnpu
PO3B’A3aHHI pO3paXxyHKOBHX 3aBIaHb 3 XiMil.

82-89 GaniB BUCTABIAIOTHCS BCTYIHUKY B aCHipaHTYpy, SKHi TBEPIO 3HAE IpOrpaMHuil MaTepia,
TPaMOTHO i IO CyTi BHKIamae Horo, skuilf He JONMycKae iCTOTHHX HEIOTIKiB y BIANOBiAI Ha IIOCTaBIIEHI
3allUTaHHs. Y BIANOBIASX KOPHCTYETHCA JIMINE OCHOBHOIO JIITEPATYPOIO, MiAPyIHHKAMH, OCiGHUKaMH, Y
PO3KPHUTTI 3MiCTy NHTaHb OyNIM JOIyIIeH] He3HAUHi IOMHIKH y GopMy TioBaHHI TepMiHiB i kaTeropiii, a6o
HE/IOCTaTHE BHCBITJICHHS €K3aMEHAIIMHNX ImuTaHb. BifcyTHi TpyaHOmi mpH po3B’sA3aHHI PO3PaXyHKOBHX
3aBJaHb 3 XiMil.

90-100 OaniB BHCTABIAIOTBCS BCTYIHHUKY B AaCHipaHTypy, AKHH TINMMOOKO Ta MIIHO 3acBOiB
IPOrpaMHMi Marepiaj, BUYEPIIHO, MOC/IiIOBHO, IPaMOTHO if JIOTiYHO HOro BHKJIANae, y BiANOBiAi sSKOrO
TICHO I10B’ A3y€ThCA TEOPis XiMil 3 pakTHKOIO. [TpH [EOMY BCTYIHHK He 3a3HA€ TPY/IHOIIIB 3 Bi/MOBI A0 Ha
IOCTaBICHH] 3aBiaHHsA. Ilokasye oGisHamicTh 3 MoHorpadiuxoro niTeparyporo, iHGoOpMamifiHEME
JUKepeaMH B raiysi Ximii. BincyTHi TpyaHOIIi 1py po3B’s13aHHI po3paxyHKOBHX 3aBJAHb 3 XiMil.



[lepenmoBa

Meroio nporpamu € nepesipka 3HaHb 3 XiMmii. [TUTaHHS NPOrpaMu AT MOKIIHBICTS BHSBHTH:

- piBeHb 3aCBOECHHS OCHOBHHX 3aKOHIB XiMil:

- PO3YMIiHHS XiMi9HUX Teopilf Ta Mex iX 3aCTOCYBaHHS, 3HAHHS icTOpii PO3BHTKY XIMIi4HOI HayKH;

- 3HaHHs OCHOBHHX XIMIYHHX BEJIMYHH Ta CIIiBBiIHOIIEHD MiX HAMH,

- 3HaHHS BIACTHBOCTEH XIMIYHHX €IEMEHTIB Ta CIIONYK, 10 BOHH YTBOPIOKOTE;

- 3HAHHS BHYTPIMHBOI 6yOBH PEYOBUH, METOZIB X JOCIIIKEHHS;

- BMiHHS 3aCTOCOBYBAaTH TEOPETHYH] 3HAHHS I PO3B’s3aHHA KOHKPETHHX 3aBJaHb (imenTHiKaNin
PCYOBHH, O9HCTKa PEYOBHH, I0OCYI0BA JiarpaM cTany).

HEOPI'AHIYHA XIMIA

OcHOBHI NONOXKEHHS i MOHATTA ATOMHO-MOJEKYIAPHOT Teopii. AToM, MoJIeKyTa, ioH. IIpocra i cknanna
pedoBuna, XiMiqHUH eneMeHT, ATOMHA OJMHUIA MacH. BinquocHi aToMHa Ta MoOJIeKysIpHa MacH. KinpkicTs
pevouHH. Monb. Mosipa Maca, MonspHHE 06’eM. XapaKTepUCTHKAa arperaTHHX CTaHIB PEYOBHUHH,
3aKOHHM ra30BOro cTaHy. PeansHi rasu.

1. QynpaMeHTaIbHI 3aKOHH XiMil (30epeXeHHS i IepeTBOPEHHS eHeprii, 36epexenHs KiTbKOCTi pyxy Ta
CNICKTPUYHOTO 3apady, cramocTi ckinamy [Ipycra, exsiBaneHTis Pixrepa-JaibToHa, 3aKOH KpaTHHEX
BigHomens JlaneTona). OcHOBHI KiacuGikamiliHi HOHATTS: cucTeMa, Tino, ¢aza, KOMIOHEHT, iHIMBIZ.
Cronyxu nocritinoro i aminnoro cxiany. Jaastoninu Ta Gepromimm. Ximiuna tdopmyna. Bugu ximiunmx
(Gopmyn. Meronu BU3HaYEHHS MOJEKY/IIPHHEX 1 AaTOMHHX MaC.

2. 3axonomipHocti nepebiry ximiunux peakmiit. Ximiuna Tepmoamnamika. TepmomuHamiuHi mapamerpu.
QyHKUil cTany. Buyrpimmsa enepris. Temnopuii edexr peaxmii. I306apri Ta i3oxopHi ximiuni mponec.
Entanemnis. [Tepmuii 3axoH TepMomuHamiky. 3akonu Tepmoximii: JIaByasne- Jlamnaca ta ecca. Entansmis
YTBOPEHHA XIMiYHEX cronyk. TepmoXimiudi pirsmms. Hampasnermicts mepe6iry ximiummx peaxuiii.
Ximiyna crnopinuenicts. Ipuauun Tomcoma-Beprio. IMapameTps iHTEHCHBHOCTI Ta €KCTEHCHBHOCTI.
Tepmonunamiuna imosipuicte. Entpomis. [pyruii saxon Tepmomuramiku. 3MiHa eHTpomii B XiMiummX
nponecax. Enepris I'i66ca Ta ii smina. TepMonuHamiunmil aHams MOKIMBOCTI i HanmpaBneHOCTi nepebiry
XIMIYHHX peaKiriii.

3. XimivHa KiHeTHKa i piBHOBara. XiMiuHi peakiii B rOMOr€HHHX Ta FeTepOreHHuX cucTeMax. [IIBHAKICTD
TOMOTeHHHX peakuiif. (DakTopu, O BU3HAYAIOTH IMIBHIKICTH XiMiumoi peaxmii. Ximiuma pisHOBara B
FOMOTeHHHX i reTeporeHHuX cucremax. KoncranTa piBHOBaru. B3aeMo3B’ 130k Mik KOHCTAHTOIO PiBHOBAru
1 enepriero I'i060ca. Brums 30BHImHIX (akTopis Ha xiMiuny pisnosary. Ilpunmumn Jle IMlarense-bpayna i
Horo 3HAYEHHS B XIMil.

4. NucnepcHi cuctemu. Posunan. Knacudikauis pozuunis 3a arperaraum ctanoM ix KOMIIOHEHTIB: ra3osi,
pinki, TBepmi posumHM. PoszumHeHHs sk (isuko-ximiummit mpomec. Teopil poszumnis. ComsBaranis
(rinparanis). Conbaty (rizpatn). CriocoOH BHpaXeHHS KOHIEHTPALii pO3YHHIB. PO3UMHHICTS pedoBHHH.
Koediuient pozunrnocti. Hacnueni, Henacuueri ta nepecuyeni posunrn. Teopii posunnHOCTi. Brims Ha
PO3YMHHICTH IPHPOIH KOMIIOHEHTIB PO3UMHY, TEMIIEPATYPH i THCKY. PosuuHHiCTh TBepmux pedornH. Kpupi
posurHHOCTI. PosunHHicTh pimun. Kpuruuma Temmeparypa posumHeHHsS. 3akoH posmoainy Heprcra.
Excrpaxnis. Po3unHHICTS rasis. 3aexHicTh PO3YHHHOCTI rasiB Bil TeMuepaTypu Ta THCKY. A3€0TpONHI
cymimi. 3akon I'enpi.

5. Konirarusri BractuBocti posunHiB. Pa3osi piHosaru. [liarpama cTary Boau Ta npasmio das Ii66ca.
Tuck mapu posunHiB. Temmeparypu 3amepianHs i kumiHHS posumHiB. 3akonu Payms. Jliarpama cramy
posunny. Kpiockomis i edymiockomis. OcMoc. OcMOTHYHMI THCK. 3aKOH OCMOTHYHOTO THCKY.

6. BrmactuBocTi po3unHiB enekTpoiiTis. Teopis enexTponiTuaHoi mucomiawii. CTymiHb e1eKTpOTiTHYHOT
mucomianii. CuiibHi Ta cnabki enexrponiti. EnexrponposinsicTs posuunis. PiBHoBara B posunnax crabkimx
enektponitis. KoHcranTa enexrponituusoi aucomiauii. CrymiHuacra mucomianis. 3akoH po3GaBieHH:
OctBanpaa. BnacTuBOCTi po3uMHiB CHIIBHHX e1eKTpouiTiB. [oHHi aconiatu. AktuBHicTb ioHiB. KoedimienT
axTHBHOCTI. IoHHA cmia posumHy. KHCIOTHO-OCHOBHA AMCOLialiis. EnexTponitiyHa quconianis Boju.
Ionnuii noOyrox Bomu. BoaueBmit mokasHHK cepenosuma. Manoposunnni enextpomita. J[o6yTox
po3YnHHOCTI. Peakiii oOMiHy Mix enexTponitamu. Peakuii He#Tpanizauii Ta rigpomisy. [igpomis comeit.



Crynins rigponisy. KoncranTa rigponisy. B3aeMo3B’ 30k CTyIeHs Ta KOHCTaHTH TiJpoOi3y.

7. Teopii kucnot ta ocHoB. Enexrponitiuna Teopis Appeniyca. Teopis consBocucreM (®panxiin, Keni).
[Ipotonna Teopis bBpencrena-Jloypi. Enexrponna Teopis Jleloica. Ximiuna Teopis Ianmua.
[losuTHBHO-HETaTHBHA Teopis YcaHoBHYa. Teopis JKOPCTKHX Ta M’ AKHX KUCIOT i ocHoB [lipcoHa.

8. Enextpoximiuni mponecu. Enextponni norenmiam Meranis. EnexrpoxiMivunuii psax manpyr meranis.
Ximiudi [oKkepena eneKTpu4HOI eHeprii. IanpBaniumi enemenTtH. EjneKTpopylniiiHa cHima raabBaHiYHHX
eneMeHTiB. BimHoBHI # oOkmCHI moTeHuiamu. BInMB KOHUEHTpalii, TemmepaTyps, cepeloOBHINA i
KOMIUIEKCOYTBOPEHHs Ha noteHuiamd. PiBHanua Heprcra. Kornentpauiiini enementn. AxymynsTopw.
Enextpomnis. OKMCHO-BiHOBHI mpouecH miJ Jac enekTpouisy. Enextponis posmiasis i BomHEX po3umHiB
€JIEKTPOJIITIB. 3aKOHH eNleKTponisy. Enexrpoximiunmit exsiBanent. Koposis Meranis, i Tumu. Crocobu
3aXHCTy MeTajliB BiA Koposil. OxucHo-BinHOBHI peakmii. ITponecH okucHeHHd i BinHOBneHH. OKHCHUKY i
BiIHOBHUKH, THIIH OKMCHO-BiTHOBHHX peaKmiil. MeToau CKJIafaHHs PiBHSHb OKMCHO-BiTHOBHUX PEaKILiii:
anreOpaidnuH, eTeKTPOHHOro GanaHcy, aHali3y CTYIEHIB OKHCHEHHS, HalliBpEaKIiii.

9. Bynosa atomis. Po3BuTok ysBIeHs mmpo ckiaguicts Gynosu atomis. Sxepra moaens Pesepdopra.
3axoH Mo3ni. AtomHi criektpu. PiBuanus Pinbepra. Jlgoicra mpupona ceitia. Pipusauus [Tnanka. OcHoBHi
inei xBaHTOBOI MexaHiku. Bynosa aroma Bopa-3ommepdensaa. IMToctynarn Bopa. KBantoBo-Mexaniuna
mozenb aromMa. KoprnyckysapHo-XBHIBOBHI Tyani3M Mikpoceity. [Ipuniun HeBusHaueHocTi [elizenGepra.
XeunsoBe pieHgHHS Illpeninrepa. XBuiaboBi (yHKIII aromMa BOAHIO Ta eNeKTPOHHI op6iTai.
XapaKTepHUCTHKa CTaHy €IEKTPOHAa KBAaHTOBHMH umciamu. bynoBa (araToeneKTpOHHHX aToMiB. ATOMHI
anpa, IxHil cknax Ta 6Gynosa. IIporonHO- HelitponHa Mozens sapa. Hykmimu. I3oromu, i3oToHH, i306apy.
Enepris 38’sa3ky. PagioaxTuBHiCTE. 3aKOH palioakTHBHOrO po3nany. 3akoH 3MileHHs. PagioakTuBHI psiy.
Snepni peakuii. TepmosaepHi peakuii. Miveni aromu. Papmioximis. Pamiamiiima ximis. [is Ha opraxism
PanioaKTHBHOrO BUIPOMIHIOBAHHS.

10. Ximiunmit 38’30k i OymoBa Mosekyn. Tumu Ximiunoro 3B’s3ky. KomanenTHumit 3B’s30k. YmoBu
YTBOPEHHS KOB&JICHTHOTO 3B’A3Ky. MeToJ BaJeHTHHX 3B’S3KiB. MexaHi3MH YTBOPEHHS KOBAJIEHTHOTO
3B’513Ky. OcoOnMMBOCTI KOBJIEHTHOrO 3B’S3KY: HACHYYBaHICTh i HampsMieHicTs. CriocoOu mepeKpHBaHHS
enekTpoHHUX opOitaneii. OnmuuapHmit i kpatHi 3B’a3kd. [iOpmamsauis atomMHEX opOitaneit. Tunm
riopuausanii. IIpoctopoBa koHGirypauis Monexyn. Mertox MonexynspHuEX opOitaneii. Erneprernuni
JiarpamMH po3NoIiTy eleKTpOHIB Ha MOJIeKyIIpHuX opOiTansax. [Topsmoxk 38’ a3ky. Po3mozin enekTpoHiB Ha
MOJIEKYIIIPHEX OpOITAIAX rOMO- 1 T€TEpPOsSIEPHUX MONEKYN. [OHHMI 3B’I30K. YMOBH YTBOPEHHS 10HHOTO
3B’s13Ky. HenampamieHicTh i HeHacHYeHiCTh i0HHOTO 3B’ 13KY. loHHI KpucTanu. KoopauHaniiine yicno ioHa
B kpucranm. Erepris iomnoro kpucranma. Crama Mapenynra. Tepmoximiunmit nmukn Bopna-I'abepa Ta
o0uncIeHHs eHepril kpucraniyHoi rpaTtku. BoxHesuit 38°430K, IpHpoJa i 0coOIMBOCTI BOAHEBOTO 3B A3KY.
Meraniunmii 38°s130K. Teopis MeTanigHoro crany. EHepreTHYHi 30HK: BaJICHTHA, IPOBiTHOCTI, 3a00pOHEHA.
Tunu TBepauX TiN: HPOBITHHUKY, HAIIBIPOBIIHUKHU i AienekTpuku. MixdacTuHKOBI B3aemogii. IIpupona
MDKMOJIEKYJISIDHHX CHII. BaHnepBaaabcoBa B3aeMOJisi MOJIEKy)I: opieHTallifiHa, iIHAyKIlilHa, qucHepciiina.
EHeprisg Mi>kMONeKyIsIpHOT B3aeMOJIi].

11. INepiogmunuit 3aK0H i nepioguyHa cucTeMa XimMiuHuX eneMeHTiB. [lepiommannii 3akon JI.I. Menneneesa
i Horo 3aransHOHAyKOBE i hinocodcbke 3HaueHHs. CTPyKTYpa INepioauyHOl CHCTEMH eIIEeMEHTIB.

12. Cxman i GymoBa KoMmulekcHEX cnoiyk. Koopaumaniiiea teopis Beprepa. Kommiexcoyrsoprobaui.
Tunu mirasgis. Jenrardicts i jiranapicts. KoMminekcoyTBOpeHHsS AHcOLiamis KOMIUIEKCHUX CIONYK.
KoHcTanTu crilikocTi KoMiiekcHuHX ioHiB. Kmacmdixamis xommiexcHux cnomyk. Homenkmatypa
KOMIUIEKCHHX CIIONIyK. IIpocTopoBa koHdirypanis Ta isomepis koMiiekcHux cnonyk. [Ipupona ximMiuaoro
3B’A3Ky B KOMIUIEKCHMX cronykax. KBaHTOBOMEXaHiYHi MeTONM MOSCHEHHS XIMIYHOTO 3B’A3Ky B
KOMIUIEKCHHX CIIOJYKaX: METOJ BAJICHTHHX 3B’S3KiB, TEOPis KPHCTAIIYHOIO IIOJIS, METOJ MOJIEKYJISPHHX
opOirtaneii.

13. Tigporen. ®isuuni Ta XiMiuei BracTHBOCTi BomHio. PopmM 3HaxXoMmkeHHA B npupoxi. Cmocobu
noGysanHs. 3acrocyBaHHs BozaHo. [impumum. 15. EnemenTH choMOi rpynu. 3arajibHa XapakTepHCTHKA.
Bynosa atomis. XapaktepucTtuka eneMentis. Ocobmusocti ¢propy. @izudni Ta XiMidHI BIaCTHBOCTI IIPOCTHX
pedoBuH. QopME 3HAXOMKEHHs rajoreHiB y mpupoai. Cnoco6u moGyBaHHA. 3acTOCYBaHHA TaJIOreHiB.
Tanorenosoxmi. ['anorenoBoxHeBi kucnoT. OKCHreHBMicHI crioykH ramorenis. [TopiensnbHa CTIHKICTS i
OKHCHA 3JaTHICTb.

16. IMigrpyna Manrany. ®i3uyni Ta XiMidHi B1acTHBOCTI NPOCTHX pedoBHH. JJ0OyBaHHS i 3aCTOCYBaHHSL.
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Oxcumn i rigpoxcuau. CriliKicTh, KHCIOTHO-OCHOBHI T2 OKHCHO-BiTHOBHI BiacTHBOCTI. IlepMaHraHatw.
OKHCHIOBAJIBHI BIACTHBOCTI IIEPMAHTaHATIB y KHUCIOMY, JIYKHOMY i HeHTpaJbHOMY CepeIOBHIIAX.

17. Enementn moctoi rpynd. OcobmuBocTi KHcHIO. @izmuHi BracTHBOCTI. ANOTpOmHI Momudixarii
Oxcureny. Bona. Anomanis ¢ispunnx BaactiBocTeli Bomu. Baxka Boga. Ilepokcuau, Haamepokcuau Ta
o3oHimu. Cynedyp. INaporeHcynsdin i cynbbinna kucnora. JloGyBaHHs i 3aCTOCYBaHHS XaTbKOM€HOBOIHIB.
XanpkoreHiau: cepensi i kucii. INonmixanskoreninn. OxcureHBMicHI cmonyku xanekoreHiB. CynbdirtHa,
ceneniTHa i TenyputHa kuciaoTH. CynbghaTHa, celeHaTHa i TelnypaTHa KHCIOTH. ByoBa Moneky: i anioHiB
kucnot. Biactusocti kucnor. Ilomicymedarni kucnoru. Oneym. IIpomucnosi meromu noGyBaHHS
cynbdaTtHoi KmcnoTH Ta ii 3actocyBamHs. Cynedaru. Tigporencynedaru. Hucynsparn. Cenenatu i
Teaypatd. TiokucnoTu Ta ixHi comi. Tiocynbdaru. BinHOBHI BracTHBOCTI Hatpiit Tiocynsdary Ta Horo
3actocyBanHs. [ToniTioHaTHi KuciaoTH Ta ixHi com. Bynosa ixmix momexyn. CTifikicTh i OKHCHO-BiTHOBHI
BIACTHBOCTI KHCHOT i ixHiX coneit. Ilepokcoxucnora cymsdypy Ta ixmi com. Ilepokcocyiasdaru.
lanorenian i okcoranorerinu Cynsdypy, Ceneny i Tenypy.

18. Iligrpyna Xpomy. ®isuuHi Ta XiMiuHi BnacTHBOCTI pocTux peuoBrH. Oxcuau d-enementis VI rpymw,
IxHs cTilfiKicTh, KUCIIOTHO-OCHOBHI Ta OKMCHO-BI{HOBHI BIaCTHBOCTI. BigHOmEH S 10 BOaH, KHCIIOT i JIyTiB.
Ho6ysanns. [igpokeumu. Cknan i ocobmuBocti 6ymnosu xpoM(III) rimpoxcumy. XpomarHa, MomiOaaTHa i
BOJIb()paMaTHA KHCJIOTH, IXHS CTiiKicTh, KHCIIOTHI Ta OKHCHIOBaNIBHI BiacTuBocTi. Comi d-emementis VI
rpynu. Xpomaru, Moiioaaru, Bos(pamaru. ITonixpomaru, noximonibaary, nonisons(pamaTu. BiaeMuui
nepexia XxpoMatiB y guxpomary, OKHCHI BTacTHBOCTI XpoMaTiB i auxpomaris., Kpucranorigparu. [Toasiitui
com. KommnekcHi cmomyku. KapGoninm. Kinacrepni ramorenimu. ITepoxcmmni cmomyku. CriiikicTs i
OKHCHIOBaJbHA 3JaTHICTH IEPOKCOCHONYK. IIOpIBHAHHS BIAaCTHBOCTEH ENEMEHTIB mArpynu Xpomy 3
BJIaCTHBOCTSIMH XaJIbKOT€HIB.

19. Enementn i’ sroi rpymu. [Tiarpyma Hitporeny. Boguesi cmonyku. Amiak. Jlo6yBangss. Pinkuii amiak sk
po3umHHUK. Po3unHHicTh y Bozi. Comi amoHiro. AMinn, imian, HiTpran. Peaknii okucHeHHs. 3acToCyBaHHS
amiaky. ['igpasmn. Ximiuni BractuBocTi. Comi rimpazoniro. I'impoxcunamin. Ximiuni BnactuBocti. Coui
riIpoKCHIaMOHif0. A3maHa Kuciota. XiMidHi BIacTHBOCTi. OKCHIeHBMICHI CIONYKH HITpOreHy Ta iXHi
noxizgui. Oxcumu. Hirpuraa kucmora. Hitputu. Hirparna xmcnora. Hitparn. BmactmBocTi HiTparis.
Tepmiunuii po3knan HiTpariB. 3acTocyBaHHS HIiTpaTHOI KMCIOTH Ta ii coned. AsoTHi moOpusa. Oxcuau
dochopy, Apceny, Ctubiio i Bicmyty. OxcurenosmicHi kucnor @octopy Ta ix coni. Docdopri nobpusa.
20. Ilizrpyna Bananito. Oxcunu i rigpokcuau. KucaoTHO-0CHOBHI BracTHBOCTL. CIIONyKH €IEMEHTIB 3
HeMeTanaMu. ["anoreniam.

21. Enementn uetreproi rpymnu. ITinrpyna KapGony. OcoGmuBocti XimMiuanx 38°a3kiB KapGony i Cuuinito.
OcobnuBocti Byrmemro. Ilpocti pedosunu. [Tomimopdri Momudikamii. OcobmmBocTi ixHBOI GynOBH.
HaniBnpoBigHHKOBI BIACTHBOCTI CHIINIIO i repmaHiro. Ximiusi BracTHBOCTI. OKCHI€HOBMICHI CIIONYKH Ta
ixni moxizui. Oxcumu Kap6ony. KapGounimu meranis. Kap6oraTaa kucnora Ta ii coni. BractusocTi kucnots.
KapGonaru, rigporenkapOoHaTH, riapoxcokapGonard. Tepmiuna crilikicTe kapGoHaTiB. 3acToCyBaHHS.
Oxcuau Cuiniro. CuikaTai KuenoTH Ta ixui coni. Amomocuikati. Cxino. Curanu. OKCHIH i TiIpoKcHu
I'epmaniro, Cranymy i IhmoMGymy, IXHs IOpiBHAIbHA CTiliKiCTh, KMCIOTHO-OCHOBHI T2 OKHCHO-BiZHOBHI
sractuBocti. Crionyku 3 Metanamu. Kap6inu. Tunu kap6inis. KapGoparu. Cuminumy.

22. Tligrpyna Turany. Oxcunu Ta rigpoxcuan. Comi: THTaHATH, IUPKOHATH, radHaTy. BractuBocti coseil.
Cromnyku 3 Hemetanamu. OxcoranoreHian. I'aoreHoxoMIieKkcH. XanbKOraloreHiaq.

23. Enementn Tpetsoi rpynu. Ilinrpyna Bopy. Boparn. Bop oxcun Ta #oro moxiami. Boparsi kucnotn ta
ixi coni. Hatpiit TerpaGopart. ['antoreniau Gopy. TerpadTopoGoparna xuciota. @ropoboparu. bop nitpua.
[lomimopdui momudikamii. Bractupocti. Bopason. DBopumu. AmoMinili oxcua. Iigpoxcuny.
KHCIOTHO-OCHOBHI BIacTHBOCTI. BigHomerHs 1o kucaot, nyris. Coni AmioMiHiI0 B aHiOHHIH i KaTioHHIH
dopmax. Taniit, Iuniit, Taniit. BiracTHBOCTI peUOBHH Ta iXHIX CIIOTYK.

24. Tligrpyna Cxanpiro. Ponunu nanTaHoiniB Ta akTHHOIMIB. PimkicHosemenbhi enementd. ITimponuHy
Lepito Ta Ipiro. Oxcmmn. Tinpoxcumu. Coni. Crionyku 3 HeMeTanamu Ta Metanamu. CHONyKH aKTHHOIAIB
(+3).

25. IMigrpyna Bepmmiro. Jly:kHO3EMENBHI METAIH,

26. MMigrpyna L{unxy. @ismuni i xiMivri BractuBocTi mpocTHX pedoBHH. OKCHAM i IifPOKCHIH. Coui.
Kpucranorigparn. Coni IMHKY B KatiouHil Ta anionHiii gopmax. Comi Mepkypito (+1). I'inponis comneit.
KoMIIeKcHI CIIOMYKH.
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27. Enementu nmepmoi rpynu. [Tinrpyma nyxuux meranis. [lixrpyna Kympymy. 3naTHicTs 0 yTBOpEeHHS
KaTiOHHOI Ta aHiOHHOI ()OpM, KOMIUIEKCOYTBOpeHHA. ['anoreHo-, miaHo-, amiHO-, aKBaKOMIUIEKCH.
TerpaxnopoaypaTHa KHCIOTA Ta ii coui.

28. Enementr BoceMoi rpymu. Ilinrpyma ineptHux enementiB. Poxmna ¢epoinis. Oxcumu. Tizpoxcumu.
Coni. Kpucranorigparu. IToasiitui coni. OcroBri coui. Couni B katioHHi# Ta aHionHi# dopmax. Bractusocri
conet. Cridtxicte. igponis. ®epurn. Deparn. Ipunnunu no6ysanss. Kommnekcni cnomyku. BignocHa
CTiiKICTP HpOCTHX i KOMIUIEKCHHMX coJyiell. AKBO-, aMiHO-, TiIpOKCO-, LiaHO-, TiOIiaHOKOMIDIEKCH.
Kap6omrinu. BaraTosnepHi koMILIeKcH.

29. PonuHa miaTHHOIMIB.

AHAJIITUYHA XIMIA
1. Metponoriuai ocHoBH XimiuHOro axamisy. Knacmdikanis moxubox npm amamizi. Cucrematuuni Ta
BUNanKoBi moxuOku. IloxuOKkH OKpeMHX eramiB aHANTHYHOrO mpomecy. [IpHYHHE CHCTEMaTHYHHX
noxubok. IIpaBunbHiCTB, BiATBOPIOBAaHICTh, MPENH3ilHICTE, Ta 36GDKHICTD pE3YIBTATIE aHAT3Y.
AHaliTHYRMH CHrHal. AHaTTHYHI peakiii Ta peareHTH, BHMOTH 10 HHX. UyTiuBicTs, crenudivgicts Ta
CEJIEKTHBHICTh peakiiif. MeTpomorigni XapaKTepHCTHKH aHaXiTHYHHX MeToxiB. CrarhcTHyHa o6pobka
pe3ynbTaTiB BHMipiB. 3aKOH HOPMAIBHOTO PO3MOAiNY BHmankoBux moxubok, Cepemme, amcmepcis,
crangapTHe BiaxmieHHA. Crnoco0H OLIHKH MPaBHIBHOCTI: METOX N00ABOK, METOX IOJBOCHHS HABAKKH,
BHKOPHCTaHHs CTaHIApTHHX 3pa3skiB. UyTNIHBICTE METOZIB, Me)ka BHSBIICHHS, HIDKHSA Ta BEpXHS Mexi
KiJIBKICHOTO BH3HAYEHHS.
2. PiBaoBara B romoreHHiH cuctemi. KoHcraHta piBHOBarm Ta crnocoGu I BupaxeHHs. Teopis
Heb6as-Xwokkens. Koedinient akrurrocti. Teopis bpencrena-Jloypi, cydacHi ysaBI€HHS Ipo KHUCIOTH Ta
ocHOBH. KOHCTaHTH KHCJIOTHOCTI 1 OCHOBHOCTI, IX B3a€EMO3B’S30K. BIacTHBOCTI pO3YMHHMKIB, iX
aBTompoToii3. PospaxyHok pH posumHiB mpOTONiTiE pisHOro THmy Ta ix cymimei. Bydepui poszumum.
BydepHi po3unHu Ta ix B1acTHBOCTI. bydepHa eMHICTE.
3. PipnoBara Mix TBepnoro $azoro i pozunHOM. [{00yTOK PO3UMHHOCTI Ta HOro 3B A30K i3 PO3YMHHICTIO.
@pakmiiiee oca[ukeHHA. BrumB pi3HMX (akTOpiB Ha pO3YMHHICTH, PO3YMHHICTE OCafiB B KHCIOTax.
Kinetuka yTBOpeHHs ocaliB. BilacTHBOCTI KpHCTaliyHMX Ta aMOpQHHX ocaliB. YMOBH IX YTBOpEHHS.
Crapinns ocamiB. [Ipuunnay 3a0pyaHeHHS OCamiB: CyMICHE OCAKEHHS, CIIIBOCAKEHH, MICIT0CaKEHH.
Kunacudikanis pisHuX BUZIIB criBocapkeHHs (amncopluis, okmo3id, i3oMopdisM Ta iH.). KoHneHTpyBaHHES
MiKpOeJIeMeHTIB CIiBOCaKeHHSIM Ha HEOPraHIYHHX KoJlekTopax). I'pasiMerpis. CyTs MeToxy Ta Mexi foro
3aCTOCYBaHHA. BHMorm 10 ocamkysaHol Ta rpaBiMerpmunoi ¢(opm. HaiiBasummsimi Heopramiui Ta
OpraHidHi Oca/pKyBadi.
4. Metoau po3mineHHA Ta KOHLEHTpyBaHHs. BuGip meroniB Ta iX ominka. KoHcranTa ekcTpaxiii,
KOHCTaHTa, Ta KoeillieHT po3moainy, cTymiHp BUTArHeHHA. KoediumieHT koHHEHTpyBaHHA. EkcTpaxuis.
Teopis excrpakuifinmx Meroxi. 3akoH posmoxminy. Knacubikauis excrpaxuilinux cucreM. Ilpupona i
XapaKTepUCTHKa eKcTpareHTiB. CeElIeKTHBHE PpO3JIUIEHHS €JIEMEHTIB LUIAXOM MMA0Opy OpraHivHuX
po3uMHHHKIB, 3MiHH pH BomHoOI a3, MackyBaHHs Ta JeMacKyBaHHs. Xpomarorpadis, ocHOBHI ii BuIHM.
KineTuysa Teopis, OCHOBHI TE€OpETHYHI IIOJIOKEHHS. THIH cTalioHapHHUX i pyxnuBHX (a3. lornui obMmin,
ioHHa Ta ioHo0OMiHHa XpoMarorpadis. ["asoBa xpomarorpadis. BucokoedexTHBHa piquHHA XpoMaTorpadis
(BEPX). Kaninapuuii enexrpodopes. OCHOBHI TEOPETHUHI MOJIOXKEHHS, THIIH JETEKTOPIB
5. TutpumeTpudHHil aHami3 Ta Horo BUAW. BuMorm no peakuiif. BinTBOpIOBaHICTE THTPHMETPHYHHX
MetofiB, Croco6u BHpaXkeHHs KOHIIEHTpallii po3unHiB y TutpuMetpii. Touka ekBiBaJCHTHOCTI i KiHIEBa
TOYKA THTPYBaHHS. [IepBHHHI Ta BTOPHMHHI CTaHAAPTH, BUMOTH JI0 HMX. MeTOOM OKpeMHX HABAKOK Ta
ninerysanasa. OGUHCIIEHHS pe3ybTaTiB aHaII3Y.
6. IIpotomitoMerpis. TUTPaHTH: CHIBHI KHCIOTH Ta OCHOBH. KHCIOTHO-OCHOBHI (KOIBOPOBI) IHAMKATOPH.
Ipurnun no6ya0BH KPUBHEX THTPYBAHHS AN IIPOTOMITIB Pi3HUX THIIB. Ta BHGIp iHAMKAaTOpPa B 3aJI€)KHOCTI
Bix Tuny xpmBoi. Immmkatopmi moxuGku. [lepuHEi cTammapts Meromy mpoToiiTomerpil. IIpuHimmm
3aCTOCYBAHHS THTPYBAHHS Y HEBOJHHX CepelJOBHINAX. IIpHKIamy 3aCTOCYBaHHS KHCIOTHO-OCHOBHOTO
THTPYBAaHHS B AHANI3i: BU3HAYEHHS KHUCIOT, OCHOB, COJNel, OKCHJIB, IIPOBENCHHS EIEMEHTHOIO aHANi3y
(Hitporeny 3a MeromoM K’enmpmams). TurpyBaHHs cymimei. 3acTocyBaHHs METOIy JUIA BH3HAYCHHA
docarHoi, KapOOHATHOT KHCIIOT. AHai3 cymili HaTpilo kapGoHaTy Ta rigpokapGoHaTy.
7. MeToJ| OcaKeHHs. 3arajibHa XapakTepHCTHKa Ta Mo0y10Ba KpHBUX THTPyBaHHA. CrIoCOOH BU3HA4CHH
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TOUKM eKBiBaleHTHOCTI. ApreHtoMerpis. Ancopbuiiimi immukaropm, npuHmun ix Aii. MepkypoMmerpis:
IHIHKaTOpH METOAY Ta cepH 3aCTOCYBaHH.

8. OKHCHO-BimHOBHI peakilii B aHamiTH4HiM ximil. OGopoTHI i HEOGOPOTHI OKMUCHO-BiTHOBHI CHCTEMH Ta iX
noTeHnjany (peanpHi). BB pi3HEX (axkTopiB Ha BeNMMUMHY penoKc-moTeHuiamiB. Hampsam mpoTikaHHA
peaxiiii OKuCHeHHs-BinHOBIeHHA. PiBHsanHs Heprcra. KoHcTaHTa piBHOBar# OKHCHO-BIZHOBHOI peakmii Ta
il 3B’30K 3 BEIMUMHAMH CTaHJAPTHUX moTeHnianis. [lobynoBa KpUBIX THTPYBaHHS Ta METOAM BH3HAUECHHS
KiHIEBOI TOYKH THTPYBaHHS. [HAMKAaTOpH MeTOXy, NpuHIUN ix fii. IHgukaTopHi mOXHMOKH.
[lepMaHraHaTOMeTpis: IE€PBUHHI CTaHIApTH, O0COOJMMBOCTI MeTONy Ta cdepH 3acTOCYBaHHA.
JluxpomaToMmeTpis: 0coGIMBOCTI METOAY Ta 3acTocyBaHH:. Momomerpis: oco6mmBocTi MeTomy Ta #oro
3aCTOCYBaHHA. BpoMaToMeTpid: 0COOIHBOCTI METOY Ta 3aCTOCYBaHHS.

9. KommnekcHi cionyku B aHaniTHuHil ximil. Knacudikamis KOMIiIeKcHHX CIOIYK Ta IX 3aCTOCYBaHHS B
aHamiTHuHi# Ximii. KinpkicHa XapakTepHCTHKa KOMIUIEKCHHX CIIOJNYK (KOHCTAaHTH crTiftkocTti, QyHKIiA
YTBOPEHHSI Ta 3aKOMILICKCOBAHOCTI). BIUIHB KOMIUICKCOYTBOPEHHS Ha PO3UMHHICTH cnoimyk. Bumoru o
peaKiiif KOMIUIEKCOYTBOPEHHS, SIKi BHKOPHCTOBYIOTE B THTpUMETpil. MepKypuMeTpis: iHIUKaTOpH METORY
Ta npaKTHyHe 3acTocyBaHHs. Kommekcornomerpist. OcobmuBocTi amiHonomi kapboHoBHX kucioT. Crocobu
KOMILJIEKCOHOMETPHYHOT0 THTPYBaHHA. MeTaloXpOoMHi iIHANKaTOPH Ta BUMOrH 10 HuX. [ToOyaoBa kxpusux
THTPYBaHHS B MeTOA1 KoMIutekcoHoMmeTpii. [IpakTryne 3acTocyBaHHS METOLY.

10. Omtuuni Merony amanisy. CHEKTp eNeKTPOMarHiTHOrO BHIIPOMIHIOBAHHS Ta MHOro OCHOBHI
xapakrepuctukd. CrekTpu atoMie i Monexys. OcHOBHI i 3GymkeHi craHl aToMiB i Monekyn. CrekTpaibHi
JiHii Ta iX XapakTepucTHKa. ATOMHO-eMiciiiHuit anani3. [[xepena aromizauil i 30y/DKeHHA: elIeKTPHYHHH
po3ps, IoayM s, iIHAyKTHBHO-3B’ 13aHa [1a3Ma, Jasep. Pisuyni Ta XiMiuHi IponecH B mkeperax aToMisarii.
SIxicHuH i KiNBKICHHH aTOMHO-eMiciiiHuil anani3. PiBHAHHS 3B’SI3KY Ta METOAM KiNBKICHOrO BH3HAYCHHS.
3HayeHHs cTaHaapTiB. ATOMHO- abcopOuikuuii aHami3. TeopeTuyHi ocHOBM MeTony. 3aco0H aToMisauii.
JlKepena MOHOXPOMATHYHOTO BUIIPOMIHIOBaHHS Ta BUMOTH 10 HuX. KinbKicHu# anani3. PIBHSHHSA 3B’ 3Ky .
li6pumui i Hempsimi Mmetomu. Ewicilima Ta aromHO-aGcopOuifina ¢(oromerpis momym’s. 3HaueHHS
CIIEKTPAJIBHHX METO/IB B aHANI31 00 €KTIB JOBKIIA.

11. doromerpuunuii ananiz. OCHOBHHI 3aKOH CBITJIONOIIMHAHHS Ta MEXi HOro 3acTocyBaHHs. MoyapHuit
Koe(illieHT MOTIMHAHHS Ta Horo 3Ha4YeHHs. Peakuil, 1o BHKOPHCTOBYIOTCS Y POTOMETPUYHEX METOax Ta
BUMOTH 10 HuX. Merogu doTomerpii. Cromyuenns ¢oTomerpii 3 THTPHMETpi€I0 Ta EKCTPAKIi€ro.
JTudeperniiina crextpockomis. MeTponoriuni XapakTepucTHKH (OTOMETPUYHEX METOAIB — YyTIHBICTH,
(HIDXKHS MeXa BH3HauyBaHux Komnentpauiif, CH), BHGipKOBicTs, iHTepBan BH3HAYyBAaHHX BMICTiB.
doTomerpuuni MeTonu BusHauenss Fe, Mn, Ni, Cu, Cr, Ti, P, Si.

12. Kinermuni MeTomu aHami3y. PipHaums 38’sa3Ky. [TOHSTTS Ipo iHAMKATOPHY PEYOBHHY Ta iHIMKATOPHY
peakmifo. ®aKkTopd, IO BIUVIMBAIOTH Ha IIBHAKICTE peakmift. OcoOMMBOCTI BH3HAYEHb KiHCTHYHMMH
METOIaMH.

13. Enextpoximiuni Metomm ananisy. Knacudikauis enexrpoxiMiunux Metonis. EnexTpoxiMivnmii TaHIiOT.
PiBHOBaXHI Ta HePiBHOBaXHI eEeKTPOXiMidHi CHrHaH. SIBHINA, IO BHHAKAIOTH IPH IIPOXOKEHHI CTPYMY
(monsipu3amis, oMiummit cmax Hanpyru). [lomsipusaniiimi xpmBi. EnexkTporpaBiMeTpudHHE —aHais.
PiBHOBAXHUI OTEHMIAN 1 IOTEHNiaN po3kananus. [lepenanpyra, BUny i 3Ha4eHHs. Po3minenns meTanis
ENeKTPOTi3oM. BHyTpiwHii enekTponis. EnekTponis 31 pryTHHM KaToZoM.

14, KynoHoMeTpuunumii anani3. 38’s30K 3 enexrporpaimerpieto. 3akonn ®apanes. [Ipsma KYJIOHOMETDis,
KYJIOHOMETpPHYHE THTPYBaHHs Ta Horo oco61uBocTi. MeTponoriuti XapakTepHCTHKH METOLY.

15. Koumyxromerpis. [TuToMa i eKBiBaeHTHA €NEKTPOIIPOBIAHOCT] Ta 38’ A30K Mix HEMH. KOHIYKTOMETpIst
i KOHIYKTOMETpHYHE THUTPYBaHHsA. Peakiii, mo 3acTOCOBYIOTBCA B KOHZYKTOMETpii. 3acTocyBaHHs
KOHIYKTOMETPii.

16. TloTeHuioMeTpHUHMH aHATi3. MexaHiaM eleKTPOXHUX IPOIECiB: iOHHO-eNeKTPOHHHI, i0HOOOMIHHMH.
Knacudikanis i xapaktepucTuka elnekTponiB. lomocenexTusHi exexrponu. IIpama NOTEeHIiOMeTpis Ta il
oco6mBocTi. CrocoGH 3HAXOMKEHHS KOHIEHTpalill. [OHOMETpAYHHH KOHTPONh 06 €KTiB HOBKLLLIL
TloTeHIioMETpHYHE TUTPYBaHHs. Peakuii, N0 BUKOPHCTOBYIOTECS B MOTCHLIOMETPHYHOMY THTPYBaHHI Ta
BuMord 10 HuX. CTpubox THTpyBaHHS Ta (axkTopw, IO #HOro BH3HAYAIOT. 3acTocyBaHHA
IOTEHIIOMETPHYHOT0 TATPYBAHHSA JUIA BU3HAUCHHA (Qi3HYnuX KOHCTAaHT. HeBoJHE THTPYBAHHS.

17. Bomprammepomerpis. Knmacupixauis wmetogis. Krnacmuna nomsporpadis. Ilomaporpama, yMOBH
omepxanHd | omuc. ['paHuyHmil audysifirmii crpym. PiBHAHHA LibKoBHYA. SlkicHuit 1 KinbKicHHH
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noystporpadiyHuii anamtis. AHami3 KOMIUIEKCHUX cnonyK. CydacHi pi3sHOBHIM BOJLTAMIIEpPOMETpIi: mpsaMa i
imBepcilina, 3MiHHOCTpyMOBa, ocumrononsporpadis, IudepeHiaNbHO-IMIYIBCHA. 3aCTOCYBaHHS
IHBEpCifHOI BONBTAMIIEPOMETDIi B aHANIi31 06’ €KTiB NOBKiMISL. BonsTamMepoMeTpis 3 TiHIHHO PO3ropTKO0
MOTeHUialy MNpH JOCTDKEHHI KiHETHKH eneKkTpomuux mponecis. Iloemmamms momsporpadii 3
THTPAMETpi€l0. AMIEPOMETpUYHE THTpYBaHHA. Bubip moreHumiany inaukatopHOro emekTpomy. Kpusi
THTPYBAHHS, ix 06po0Ka i BUKOpHCTaHHs. 3aCTOCYBaHHS aMIIEPOMETPHIHOTO THTPYBAHHS.

18. OcHoBHi 00’exTH aHamisy. AHami3 4MCTHX pedoBUMH Ha moMimkd. OG’€KTH ZOBKILIA, 0COGTHBOCTI
anamsy. Bin6ip mpo6 m1a amanisy. Penpesenraruemicts mpo6u. BinGip npo0® TOMOreHHOro Ta
TeTeporeHHoro cknany. OCHOBHI cmocobu mepeseneHHs npobu y dopmy, Heobximmy s aHamizy.
ABTOMaTH3allisg I8 aHamizy i BukopuctanHs EOM B aHamiTHUHIN XiMili. IIpoTtouHo-imxexuiiinuii Ta
MOCTiOBHHHA iHKeKUifiHui MeToM aHai3y. 3HauenHs EOM y nnanysaHHi eKciepUMeHTY.

OPT'AHIYHA XIMIA
1. IIpocroposa GymoBa opraHiuHmx crmoayk. Bumam mpoctopoBoi isomepii. Onrtuuna isomepis. D,L- i
R.S-crcreMu B HOMeRKnaTypi opramivummx cmomyk. Tunu XimidHmX 3B’S3KiB B OpraHiuHMX CIIOJNyKax.
Knacudikauis peaknili opramiunmx crmonyk. Peakuii s3amilmeHHs, IpHemHAHHS, BiAIEIUICHHS,
neperpynyBanHs. PamgukansHi, enektpodinbHi Ta HyKiIeopinbHi peareHTH.
2. Anxanu. Metomu cHHTE3Y i XiMidHi BIacTHBOCTI ankanis. Peakiilina 31aTHiCTS EpBHHHOTO, BTOPHHHOTO
1 TPETHHHOTO aTOMiB KapOOHY B peakiisx 3aMillleHHs.
3. Anxenu. Ilpupona noagiiiHoro 38’A3Ky. MeTonH CHHTE3Y aKeHIB, peakuii Biamenenns (eniMinyBaHHs).
Mexanism Ta crepeoximis peakuiit eniminyeamms. Ilpasuno 3afimeBa. Peaxnii enexrTpodimsHOro
IPHEAHAHHS JO AIKEHIiB, iX MEXaHi3M, IIOHATTS IIPO 7 T4 C-KOMIUIEKCH. [IpaBuio MapKOBHIKOBa.
[Ipuennanns npotw mnpaBuiaa MapkoBHikoBa. OKHCHeHHA 1 030HOMS ankeHiB. [inpyeaHHs,
rigpoGopysanns. Peaxuii ankeniB 3a ywacTio aninbHOro mnomoxeHHs. Jlenokamisamis eNeKTpOHIB y
aNniJIbHOMY BUIBHOMY pajukaii i kapOokaTioHi.
4. Ankadienu. Tumu nienis. CrpsikeHi AieHd, ocoOMHBOCTI O6YIOBH Ta CTEpeOXiMis, METOMH OIep KAaHHS.
Crenugiyni BracTHBOCTI Ta OyZoBa QICHOBHX Ta CHPSUKCHHX Mi€HiB. m,m--Crupsxenns. 1,2- i
1,4-TIpuennanns 10 CIpsHKSHHX AieHiB. B3aeMopis crpshkeHuX Ti€HIB 3 GpoMOM, XJIOpO- i GPOMOBOIHIMH.
Kinernunnii i TepMOAHHAMIYHHMI KOHTPONb peakuiit. [apysanns. [licaoBuit cHuTES.
5. Anxinu. Ilpupona motpiiiHOTO 3B’A3KYy; Sp-TiOpuau3oBaHuil cTaH aroma Kapbomy. Meromu cuHTe3y i
ximiuni BnactuBocTi. CH-KucnorHicTs anetuneny, aneTuieHiqu Ta Maruifopradiyni noxigni aneruieny.
[IpuenHaHHa 10 aiukiHiB ranoreHiB i XJOpOBOAHIO, BOIM, TiJPYBaHHS; CTEpeOXiMis LHUX peakiii.
[Ipuennannsa coupTiB, kapboHoBux kucnor, HC1X Bsaemomis aneTHIeHy 3 KeTOHAMH Ta AlbIETigaMH.
CuHTe31 Ha OCHOBI alleTHIICHY.
6. I'anozenonoxioni eyzneeoownie. QOnepxaHHS 1 BIAacTHBOCTI. 3aranbHi 3aKOHOMIPHOCTI peaxiiiii
HykneodinsHoro 3amimenHs ranoreHiB. HykneodinsHicts Ta ocHOBHiCTE. KapOokarionu, iX CTiMKicTb.
Peaxuii Syl Ta Sn2, BIMB Ha HUX €NEKTPOHHMX i CTPYKTYPHHX (haKkTOpiB B MOJEKYJIaX raloreHaKiliB,
IPUPOAM BIAXiTHOI TIpymM, peareHTa, pO3YHHHHKA, AMOimeHTHI HOHH. BuKoOpHCTaHHA peaxiii
HyKJI€o(iNbHOIO 3aMilIeHHS. YSBJICHHA IIPO y4acThb PO3YMHHEHKA B peakuisx Syl-tumy. KoHkypeHuis
peaxuiii 3amimenHs Ta eniminyBaHHd, MexaHismu El ta E2 peakmiif, ix crepeoximis. ['anorenanxenu.
Xnopuzau 1 6poMigu aninebHOro i BiHUIEHOTO THINB. [[pUYHHM Pi3HOI PYXIHBOCTI TajlOT€HY B AILIBHOMY Ta
BIHIIBHOMY ITOJIOXKeHHSX. CHHTE3H Ha OCHOBI MarHifioOpraHivHUX CIIONIYK.
7. Cnupmu. Onepxaund i BracTuBocTi. KucnotHicts. YTBOpPEeHHS acouiaTis, BoaHeBHit 38’ 930K, CriupTH Ta
ankoroyaty 9k ocHoBu. Hyxireodinsue 3amimenns rigpokcuny. Etepn i emoxcumu.
8. Amoeziou i xemonu. Merogu onepxkanHs, ¢isugHi Ta XiMigHi BracTHBOCTI. B3aemozis 3
HYKJICO(QITBHIME peareHTaMH, peaklii 3 MarHifopraHiYHHMH CHOJNyKaMH. BiZHOBICHHS 1 OKHCHEHHS
anpaerifiB i ketoHiB. €Homi3alis ampAerifiB i KeTOHIB MiJ Hi€l0 KHCIOTHHX Ta OCHOBHHX areHTIB.
AMGineHTHHMI XapakTep €HONAT-aHioHIB, Peakiii eHOMBHUX (GopM. AIBIONBHO- KPOTOHOBA KOHIEHCAILI.
KapOoHineHa i MeTHIeHOBa KOMIIOHEHTH. KoHneHcyodi areHTH. Bubip areHTa 3ajIe;KHO Bif KHCIOTHOCTI
METHJICHOBOI KOMIIOHEHTH. o,3-Henacuyeni anpaeringy i Keroun, iX cuaTe3d. J{ukapOoHiNbHI CIOMYKH.
9. Kapbonosi kucnomu. Knacudikauis. Meronu ofepxaHHs; CHHTE3H Yepe3 alleTOOLTOBHH Ta MAIOHOBHH
ecrepd. bynosa xapOokcminy. Acomiauis kucmor. [HaykTHBHEE edekT Ta HOro BIUIHB Ha KMCJIOTHICTB.
Peaxuiiini nenTpu kapOoHOBHX KHCIOT. Peakrnii kapooHoBHX KiCI0T. OnepiKaHHS COJIeH, XJIOpaHTiApH/IB,
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ecTepiB, aHTiApUIiB, aMiiiB, HiTpuIis. BractusocTi QyHKIIOHATEHEX MOXiTHEX KHCHOT. EcTepr. MexaHisM
peakuii ecTepudikarii. BUKOpHCTaHHS aHTiAPUIB 1 XJIOpaHTiAPUIIB SK auTourX 3acobis. [lopiBriIHAS
aKTHBHOCTI KapOOHLIBHOI rpynu KapOOHOBHX KUCIIOT Ta iX GyHKIioHansHUX noxiguux. Hitpumu ta aminm,
ix B3aeMHi neperBopenHs. o,B-Henacuueni xucinoru. JIBOXOCHOBHI KHCIOTH, METOAM IX CHHTE3Y.
OxcanaTtHa, MaJoHOBa i OypImITHHOBa KHCIOTH. CHHTE3HM Ha OCHOBI MaJIOHOBOTO ecTepy. BpoMcyKIHHIMIA
AK raJoreHyrounii arenr. @ymaposa Ta MaJleiHOBa KUCJIOTH.

10.  Himpocnonyxu i aminu anipamuunozo psody. OcHOBHiCTH amiHiB. 3aneXHiCTH OCHOBHOCTI Bin
KUBKOCTI Ta IPUPO/IN 3aMiCHHUKIB, 3B I3aHHX 3 aTOMOM a30Ty. Peakiii amiHiB sk HykneodinbHEX peareHTiB.
11. I'igpokcukucnoru. CTpykTypHa Ta onTHYHa i3oMepis. MeToau ogepxkaHHs O.- i B- riApoKcHKHCITOT.
3arajpHi BIaCTHBOCTI I'i IPOKCUKHUCIOT. BiaMinHOCTI y Aerinparanii o—, B- i Y- riApOKCHKHCIIOT.

12.  Anvoezioo- i kemoxuciomu. MeToau ONepXaHHs, BIACTHBOCTI. ALIETOOLTOBA KHCIOTA Ta il ecTep.
Kero-eHompHa TayToMepis ameroontoBoro ecrepy. IIpuumHE BimHOCHOI cTabGinbHOCTI €HONBHOI (opMH.
Peaxuii, xapakTepHi JuUIs KETOHHOI Ta €HONEHOI opm. Hatpiitaneroonroruii ecrep. Keronse ta xucmoTHe
PO3IUEIUIEHHS alleTOOLTOBOI'O €CTEPY Ta MPOAYKTIB #oro ankimosanHs. CHHTE3H HA OCHOBI all€TOOLITOBOIO
€cTepy: KeTOHiB, JUKETOHIB, MOHO- i TUKApOOHOBHX KHCIIOT.

13.  Tigpokcuamsnerimm i rimpoxcukeronn. Ixui ximiuni oco6mBocri. KinbneBo-nanmioroea tayroMepis
&- 1 Y-OKCOCHOJIYK.

14.  Byenesoou. Monocaxapumu. Kinsuepo-nanmioropa tayroMepis. @opmymun Xeyopca. Ximiumi
BJIACTHBOCTI MOHOCaxapuiB. Jlicaxapuau i moricaxapumm.

15.  Aminoxucromu. Meronu onepxanHs, BnacTuBocTi. Crerudigni BIaCTHBOCTI aMiHOKHCIIOT.

16.  Animukniyni ByrieBojiHi Ta ix noxinHi. CrioJyKu apoMaTHYHOTO PSAYy.

17.  benson ma tioco zomonozu. EnektpoHHa OymoBa. ApomaTH4HicTh. XiMi4HI BJIaCTHBOCTI apeHiB.
Peaknii enektpodinbHOro 3aMimmeHHs B OSH30Ii: alIKiIIOBaHHA, TaJIOTeHYBaHHSA, CY/Ib(YBaHH, HITPYBaHHS,
anMIIOBaHHA TowWO. EnexktpodineHi peareHTH Ta enekTpodimsHI uacTku. MexaHisM  peaxmiit
exnexkTpodineHoro 3amimenHs (SE2) ta #oro excnepuMeHTanbHe OOrpYHTYBaHHS, 7- T4 G-KOMILIEKCH.
SE2-Peakuis sx asoctaniiinuil npouec. JliMityroua cragis peakuii. 3MiHa moreHuiiHoi eHeprii B mpoueci
eJleKTpodinbHOrO 3amimeHHs B MOJeKyJai OeH3oimy Ta HOro HOXiAHMX 3 €JIEKTPOHOAOHOPHHMH Ta
eNEKTPOHOAKIEeNTOPHEMY  3amicHukamu. [IpaBmna  opieHrtanmii  emexTpodinpHOro  3aMiImeHHS
MOHO3aMileHHX moxXimuux Oenzony. Knacudikanig 3amicHEKIB. Y3romkeHa Ta Hey3romKeHa OpieHTalis B
peakiisx SE2-zamimenus. MexanisMm HykieodinsHOro 3amimenss: OimonexynsapHuit (SNAr2) - gepes
IpOMIDKHHHN KOMIUTIEKC THITy Meii3eHrelimMepa, SK BiIUICIICHHA-IIPUEIHAHHSA (depe3 AeriapoGeH30, apHH).
18.  Aaxinbensonu. Meroqu omepsxanus i BaactuBocti. OxpeMi [IpeICTaBHHKH apeHiB: OeH301, TOIyol,
KyMOJL

19.  T'anozenonoxiowi apomamuynux eyene6oonie. Metoau olepxaHHs, BIaCTUBOCTI. I 'ajlorenyBanHs IK
npouec eleKTpodiipHOro 3amilneHHs B apoMaruyHoMy sipi. KaramizaTopu rajoreHyBaHHS - KHCIOTH
JIstoica. JloGyBaHHS apeHraloTeHiiB depe3 apoMaTHyHi ol Aia3oHil0. YMOBH rajloreHyBaHHs GeH301y B
apomaruune supo i Giummit manmor. ITpupona 3B°s3ky kapGoH- rajoreH apuiaramoreHifis. IlopiBHAHHS
PYXJIHBOCTI FajoreHy B rajoreHoOeH30Jax, raJoreHalkiax, raloreHoBiHiNaxX Ta rajoreHaninax. XiMigsi
BIACTHBOCTI apwiranoreHigis. Peaxuii 3a ywacTio rajmoreHy i OemsomsHoro sapa. OpienTyroua Jis
rajoreHis. ApoMaTHYHi raJIOT¢HONOXITHI 3 rajoreHoM y 6i9HOMY JaHIO31.

20.  Cyawthoxucromu ma ix noxioni. Opepxanns i BnactuBocTi. CynbpyBaHHs GeH3omy Ta Horo
romoJoris. 3BoporHicTe peakuii (upwuman). Cynbbyroui areHtH. Peakuii apuicyabQoOKHCIOT 3a

cynsdorpynoro. CaxapuH.
21.  Himpocnonyxu. Hitpysauus 6eH301y, alKinGeH30iB, raloreHo6eH30IiB, GeHoTy, aHiIiHy Ta IHIIHX

noxizeux. MexaHi3M peakmii, Joka3s ydacti B Hili HiTpomiii-kariona. Hirpyroui aremtm. OpieHTamis.
[TpomyKTH BiTHOBJIEHHS HiTPOCIIONIYK.

22.  Aminu. Enextponna 6ymosa Monekyiu aHinidy. [lopiBHAIBHA XapaKTePHCTHKA aMiHIB JKHPHOTO Ta
KHPHO-apOMATHIHOrO psifiiB. OCHOBHICTE Ta HyK/I€O(iNbHICTh apOMaTHYHHUX aMiHiB pi3HOro TUIly. Bruis
IIPEPONH 1 TONOXEHHS 3aMICHHKIB y sApi HAa OCHOBHICTE apoMaTHUHHX aMiHiB. Peakuii 3a yyactio
amiHorpymu. OJiepXaHHs i BIACTHBOCTI BTOPHHHKX i TPETHHHUX aMiHiB. BImuB aMiHOrpynu Ha BIaCTHBOCTI
GensonpHOTO Anpa. Peakii enekTpodiMEHOro 3aMileHHs - raloreHyBaHHS, HITPYBaHHS Ta Cy/b(QyBaHHS
aHLTIHY 1 #oro 3aMilmeHHX.
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23.  Apomamuuni Oiasocnoayku. Peakuii nia3oTyBaHHS II€pPBMHHHX aMiHiB, MeXaHi3M. Peaxuii
Ala30CTIONYK 3 BHAUICHHAM a30Ty: 3aMiHa Aia30rpymu Ha TiZporeH, riIpokcui, #on, 6pom, ximop, ¢rop,
ponaxo-, miaso- Ta Hirporpymu. Peaxuii 3anameiiepa, [Tifimana. Peaxnii apomaTuuHmx coelt aiasonio Ges
BUILIEHHS 30Ty, a303CIONyYeHHs. A300apBHUKH.

24, Qenonu. Opepxanns i BracTuBOCTi. Kuci0THO-0CHOBHI BracTHBOCTI (eHONIB: B3aeMHMIY BILTHB
TiAPOKCIITY i AApa Ta IPHPOIH 3aMiCHHKIB y sapi. BractusocTi rigpokcrity dheHoumis: HOpiBHAHHSA OyI0BH
eromnis i cnupris. Peaknii 3amimenns B sapi penony.

25.  Apomamuuni anvoeziou i xemonu. Metoau onmepKaHHS i XiMiumi BiacTHBOCTI. Arnerogenon, a-
OpoManeTodheHOH: oePKaHHA Ta BIACTHBOCTI.

26. Apomamuuni  kapGonosi xucnomu. JoGyBaHHA Ta peakuii mo KapOokcunepHIH rpymi Ta
apoMaTHYHOMY Aapy (peaxuii enekrpodineHoro 3amimenHs). CunTes napa-aMiHOGeH30MHOT KHCIOTH Ta i
0ioJoriyHa aKTHBHICT.

27.  bararosyiepHi apoMaTHuHi CIIOTYKH Ta ix noxiami. IeTeponukiuni cionyxy.

28.  3aecanena xapaxmepucmuxa zemepoyuxnie. ApPOMATHYHI TeTepPOLMKIA. Xapaxtep nenoxamizamii
P-€JIEKTPOHIB y M'ATH- Ta INECTHWICHHHX TIETEpOIMKIAX, BILUIAB rerepoaroma. IlopiBHsATREHA
XapaKTepHCTHKA apOMATHYHOCTi GEH30/Ty Ta FeTepOIHKIIYHIX apOMATHYHHX CIIONMYK.

29.  II'smuunenni zemepoyuxnu 3 0OHum zemepoamomom. ®ypam, mipon, Tiodes. Opepxanns i
BIaCTHBOCTI. [lopiBHANBHA XapakTepucTHKA. BIUHB rerepoaToMa Ha apOMaTHYHICTh, HEHACHIEHICTD i Ha
anunoobHicTs. [’ ATHWICHH] reTepOIHKIN, KOHAEHCOBaHI 3 apoMaTHIHEM sapoM. [Hpon, cunTes ingomy
Ta Horo noxifHux. Cunres innuro. T’ STHYIEHHI FeTepOLHUKIN 3 JEKiTbKOMA FeTepOATOMAMH.

30.  Llecmuunenni 2emepoyurnu 3 00Hum 2emepoamomon. Ilipumun. Onepskanns i BracTHBOCTI. Bynosa
NipHJWHY, BIUTHB T€TEPOATOMA Ha PO3MO/LT EICKTPOHHO! IyCTHHHE B sapi. OCHOBHICTB Ta HYK/IeO(iTbHICTD
nipuauHy. Peakuii enexkTpodinsroro 3amileHHs: HiTpyBaHHS, CyIb(yBarHs Ta GpoMyBanns. [[opiBHIHHS 3
HitpoGensonom. Hyxneodinene samimenns. IllecTudneHHi TIeTEPONMKIH 3 OIHHM TI'eTEpPOATOMOM,
KOHJeHCOBaHI 3 OeH30JMpHHM sAzpoMm. XiHomiH i i#oro mnoxigmi. Cummres 3a CxpaymoM Ta
Hebrepom-Minnepom. Brnactusocti: peakii enekTpodineHoro Ta HykineohiasHOTO 3aMilleH s, YTBOPEHHS
YETBEPTHHHMX coJleH. BigHOIMEHHS XiHOMIHY 10 OKHCHHKIB T4 BiTHOBHHUKIB. AJTKaIOiIH.

31.  @i3u4Hi METOAM MOCIIKEHHS Ta BCTAHOB/IEHHS OyNOBH opraHidnux cnoiyk (SIMP-, enekTpoHHa,
[4- cnexTpockortis, Mac-CIEKTPOMETPIs).

32.  Herpanuuiiini MeToan axTHBail XiMiYHNX peakuiil (cOHOXiMiuHi, MexaHOXiMiuHi, poToxiMiuHi Ta
MiKpOXBHJIOBi METO/IH), IEPCIIEKTHBHU X BUKOPUCTAHHS B CHHTE31, IIPHKIAMH.

OI3UYHA XIMIA
1. IloHATTS cHCTEMH.
lepapxis cucrem. Ximiuni cucremu. [Tapamerpu (BmactuBocti) cucremu. Ctan cuctemu. ®yHKIil cTany
cucremd. PiBHAHHA cTaHy inmeanpHoro rasy. Peanpni rasu. PiBsuus Bau-nep-Baanpca. PiBHoBara B
cucremax. IIponecu B cucremi. HeobopotHi i 060poTHI mpouecH. AcUMETpHUHICTS (OXHOHAIIPABIEHICTS)
nponecis. [llnax mpomecy. Tepmiuna piBHoBara. HymboBuit 3axoH TepMoauHamixku. Enepris, TemtoTa i
pobora. Temiora i poGoTa sk QopMu nepenaui eHeprii. CTaTHCTHYHE TIYMAYeHHS TEIUIOTH i poGOTH.
Ilepmmii 3akoH TepMonMHaMiK¥. AHaTiTHYHMI BUpa3 3akoHYy 30epe:keHHs eHeprii. BHyrpimmus enepris,
eHTaJbIIA 1 TemnoeMHicTh. Temnonii eekT XiMiUHUX nepeTBopeHs. 3akoH [ecca. 3anexHICT TEIUIOBOrO
edexry Bin Temneparypu. Jludepenniatsaa i inrerpansua hopmu pieasaas Kiproga. Exkcniepumenranssi i
PO3paxyHKOBi METOM BU3HAYEHHS TEIUIOT YTBOPEHHS OPraHiYHUX i HeOpraHiuHuX peyoBuH. JIpyruit 3aKoH
TEPMOJMHAMIKH $K OCHOBHHMH IIOCTYNaT TEePMOJMHAMIKH [UI1 OIKCY ACHMETPHYHHMX CAMOYHHHHX
npHpOAHIX mpomneciB. 3B’a3aHa Teruiota Kiaysiyca. dymkiiis crany - errpormis. 3MiHa eHTpomii B pisHEX
npouecax. OyHAaMeHTanbHE CHIBBINHOIIEHHS I/ BiIKPUTHX CHCTeM. XAapakTepHCTHUHi (HYHKII.
Pospaxysox ¢yHKIiN cTaHy: eHTpomii, BHYTpilIHEO] eHeprii, enTansmnii, eneprii ['ensmronsua Ta eHeprii
Eibca. Pobora i Teriora xiMiunux mporecis. Makcumansaa poboTa 060pOTHROr0 XiMidHOro Iporecy, Ak
Mipa XiMiuHOro cmopizHeHHs. XiMiYHHH NOTeHUiak, HOro BW3HAYEHHS 1 pPO3paxyHOK. BupaxeHnus
PiBHOB&)XHOTO CTaHY i HAIIPABJIEHOCTI MPOLECIB 3a JOMOMOTr0I0 XiMiYHOro MOTEHIiaNy.
2. Pozyunu. ®a3oBi piBHOBary.
Pozunny sx cymimi pedoBuH y pisHuX (a30BHX cTaHaxX. THCK HacHYEHO! IIapH HaJX PiIKHMH PO3YHHAMH.
Pipusinns Payns. Binxunenss Bix 3akony Payns. Heineanshi posunan. AktuBHicTE. KoedinieHT akTHBHOCTI
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i MeToH iforo Bu3Ha4eHHS. Po3uMHHICTE rasiB, piiuH, TBepAUX pedoBHH. 3MiHa TEMIIEPATyPH 3aMEP3aHH i
TIiIBHIIEHHS TEMIIEpaTypH KUMiHHs posurHiB. Kpiockormis i eGymockomnis. Ssume ocMocy. Tepmoaunamika
OCMOTHYHOTO THCKY. Ilapiiansui Monbai Benmuunnu, Pisusauus [iGca-/lrorema. ®a3oBi piBHOBark B OJHO-,
JIBO- i 0araTOKOMIIOHEHTHHX po3umHax. Pa3zoBi mepexoau mepumoro i Apyroro BHAY. PosmineHHs piakux
cymimeii. PiBHoBara B rereporeHHHX cucremax. [lpaBuno ¢a3 I'i6eca. [iarpamm cTany nBo- i
TPHKOMIIOHEHTHHX CHCTEM.

3. Buenns npo ximMiuHy piBHOBary.

3aKoH Jir04ux Mac, Horo TepmoauHaMiuHuil BHBiJ. Croci® BHpa)keHHs KOHCTAHTH PiBHOBArH i 3B’ 30K MK
pisauMu 11 Bupamu. XiMiuHa piBHOBara B ifealbHHX i HeijeaJbHHX cHcTeMax. 3MiHa eHeprii I'i6ca i
I'emronbua B XIMIYHHX IEpETBOpeHHAX. TepMonuHaMiduHe TpPaKTyBaHHS XiMiuHOI "crmopimHeHOCTI".
IIpuBenena enepris I'i6ca i ii BHKOpHCTaHHS VIS PO3paXyHKY KOHCTaHTH XiMiuHOI piBHOBaru. PospaxyHok
BHXOJy IPOXYKTiB XIMIYHHUX peakuiii pisHuX THIB, BuXix mpoayKTiB pH CyMiCHOMY IPOTiKaHHI AEKITEKOX
XiMIYHHX peakniff. 3anexHiCTh KOHCTAHTH XIMIYHOI piBHOBarW Bin TemmeparypH. PiBHsHHS i306apu i
i30xopH peaxuilf, IX TepMoauHaMiuHuil BuBig. OcoGMHBOCTI TEPMOJHHAMIYHOrO aHANI3y CTaHy XiMiuHOl
PIBHOBar B reTepOreHHUX CUCTEMaX.

4. EneMeHTH CTaTUCTHYHOI TEPMOJUHAMIKH,

Meron laminbToHa B KiacH4Hilf MexaHini. YaaranpHiooui immynscu i koopaueara. Pasosmit abo
I'-nmpoctip. 3006paxkerHs pizHUX 00’ekTiB y (hazoBoMy npoctopi. PiBusuuS pyxy [amineTona. CTpyKTYpH 3
TEepPMOAMHAMIYHHMHE BJIaCTHBOCTSIMH peuoBHHH. Posmomin Boca-Afinmraiina i @epmi- Hipaka. @a3oBi
[IEPEXOH B CTATHCTHYHOMY TIyMa4yeHHi. CTaTHCTHYHI BHPa3H U1 OCHOBHUX TepMOJUHAMIYHUX QyHKi:
BHYTpIIIHEO! eHepriif, enrpomil, enepriii I'ibca ta I'emMronpna. IX po3paXxyHOK 3a CTATHCTHYHOIO CYMOIO
craniB. CTaTHCTHYHHII pO3paXxyHOK €HTpomil AN OJHOATOMHOro imeansHoro raszy. CraTucTHuHMIL
PO3paxyHOK eHTpOImil eHepril A GaraToaTOMHHX YaCTHHOK. PO3paxyHOK KOHCTaHTH PiBHOBarm METOIOM
cTaTHCTHYHOI MexaHiku. Omuc HepiBHOBaXKHUX sBHLL. Teopis OpayHiBcekoro pyxy. PiBsanas JlamxkeBeHa.
H-teopema Bosbsimana i Gamanc entpomii. HeoGopotmicte i mucumnanis. HeobGoporni mpomecu i
IPONYKYBaHHS eHTporii. 3aJexHicTs IIBUAKOCTI MIPOAYKYBAHHS €HTPOII] Bil y3araJlbHIOOYUX IIOTOKIB i
cun. CramionapHmii craH cucremu i teopema IIpuroxina. IToroxu mpm cymicHii Ail JeKinbKOX CHIL
Cnissigromenus On3arepa i ix 3acTocyBanHs B TepMOJUHaMill HEOGOPOTHHX IIPOLECIB.

5. KineTuka XiMiYHHX peakiiif.

XimiuHa KiHETHKa-BYEHHS PO MIBHAKICTH XIMIYHOTO MEPETBOPEHHS i IUIIXH #oro 3xilicHeHHs. KineTuka
peakui#t mpoctux TumiB. Cknmaxai peakuii. Crnenudiuni nmapamMeTpd KiHETHYHOI CHCTEMH: KOHCTaHTa
IIBUAKOCTI, KIHETHYHHI TOPSIOK, eHepris akTupanii. JIaHIIOrosi peakiii 3 posraryxeHHsIM i 6e3 HbOro.
[Mpunmun cramionaprocri i Horo 3acTocyBaHHS IO KiHETHYHOTO aHAJi3y peakilii OKHCIEHHS BOIHIO.
TerutoBuii i nanmorosi BHOyXH i YMOBH caMO3almalOBaHHS Ha TpeTili Mexi THCKY i TeMIepaTypH.
3aexKHICTh MBHAKOCTI XiMiuHEX peakuidf Bin Temmeparypu. PiBHsuHs Appemiyca. Kpupa i moBepxms
NOTEHLiaIbHOT eHeprii XimidHOro mneperBopeHHs. KBaHTOBO-XiIMiuHHM pO3paxyHOK IMOBEPXOHB
MOTeHIia bHOI eHeprii XiMiunux peakuiit. Teopis cmiBynapiB B XiMiuHil KiHeTHIi. AKTHBHI 3iTKHEHHS.
Po3paxyHOK KOHCTAHT INBHIAKOCTI OIMOJEKYIIDHHMX peakuilf. AHami3 MOHOMONEKYIAPHHX DEaKIlii.
JlinnemanoM, [iamensBymoM, Kacenem i Creiitepom. IIoHSTTS mpo JuHaMiuHYy KOOPIMHATY PEaKILiif.
MeTop nepexiiHoro cTany (aKTHBOBaHOTO KOMILIEKCY). CTaTHCTHYHHMI PO3paXyHOK KOHCTAHTH IIBHAKOCT.
Crepuunuii ¢daktop i HOro HOXOMKEHHS. 3aCTOCYBAaHHS TeOpii aKTHBOBAHOTO KOMILIEKCY [O OIHCY
TPUMONEKYIAPHHX peakuiil 3 ydactio okcuxy asoty (IT). Kimerwunuii anamis peakmiit B posuuni. Bruus
iOHHOT CHJIH pO3YHHY Ha LIBHAKICTH XiMIYHHX IepeTBOpeHb B posumHi. Pipuanusa B’epyma- Bproncrena.
Merox mimifimocti BimpEMX eHepriii. Kopemsuiiiui cniBeimHomenns. Edexr ®panka-Pabinosuua
("kiTkoBui" edexr). DoroxiMiumi peaxuii. MexaHi3M (OTOXIMIYHOrO CHHTE3Y XJIOPHCTOTO BOIHIO.
BuzHaueHHS KIHETUUHHX MapaMeTpiB y GOTOXiMIYHUX MepeTBOPEHHIX.

6. Karamis.

SaraneHi IpUHIMIHA KaTamisy. ['omorennuii karanis. KiHetnka peakiiif 3araisHOTO KHCIOTHOTO KaTamisy.
Karanis KOMIUIEKCHHMH CIIONyKaMH mepexiguux MeramB. KaTaniTiuHe OKHCIEHHS ETHIEHY
KOMILIEKCHUMH CIIONyKaMy Tananifo. ®epmenTtaruHuii karanis. CybcTpaxkTHa cremudivHicTs GpepMeHTiB.
Azcop6uiiini i kaTamiTHuni nenTpy Gepmentis. KineTrka i MexanisM GepMeHTaTHBRAX peakuid. PiBHAHHA
Mixaenica-Menten. [ereporeHHmit karani3. Bu3HayeHHsS IIBHAKOCTI TETEPOTEHHOI KaTaliTHYHOI
aKTHBHOCTI. AKTHMBHICTE 1 CeJIEKTHBHICTH KaTamizaropie. HeomHopimHicTe NOBEpXHi Karaizaropa.
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Kucnorni 1 ocHoBHI katamituuli neHTpu. Llentpu Jlioica i BpeorcTena. MexamisM KaTamiTHUHOTO
MIEPETBOPEHHS BYIJIEBOAHIB Ha GiQyHKIiOHATBHHX KaTalizaTopax. AKTHBHICTb NOBEpPXHI MOHOKPHCTAIIB
mwiatuad. Poborm Camoprmkas. MexaHisM KaTamiTHUHMX peakuiil. "Byinxamomoni6ua" 3aexHIiCTH
aKTHBHOCTI KarTalizaTopa Bin eHeprii copOwilfHOro 3B’M3Ky 4YacTHHKH ancopOaTy-TOBEpXHEBiaTOMH
ancopbenta. Peakmis oxmcnenss okcumy Byrmemo (II) i 11 mexamism  3a  Domi-Piminmom i
JlermiopoMm-T'iHIeNsBY1oM. BHKOPHCTaHHS IIPOIECIE IMOBHOTO KATANiTHYHOTO OKHCIEHHS B OYHCTII
Tra30BHX BHKHIB XiMiYHMX BUPOOHHUITE i ABUT'YHIB BHYTDIIIHEOTO 3rOPSHHS.

7. Enexrpoximisi,

Ximidnmii i enexTpoxiMiunui cocoGu 3AiHCHEHHS OKHCHO-BIHOBHMX peaKiiiif. Enextponiti. OcHoBHI
TOJIOXKEHHS Teopii eleKTpoiTHIHOI auconianii Appeniyca. Exepria conparanii. Ilepsurna i BTopunna
COJIbBATHI OOONOHKH. AKTHBHICTH €NeKTpomiTiB. JlecTpykTyrounit BrmmB enextpormitie. Mozxens ionmof
armocepu [leGas-Tokens. 38’130k i0HHOI CHIM PO3YMHIB €MEKTPOMITIE 3 KoedilieHTaMH aKTHBHOCTI.
HepieHoBaXHi fBMmMA B po3uYMHax enexTpomitiB. Judysilimmit i mirpaniiiauii moroxm. ITutoma i
eKBIBAJIEHTHA €NEKTPONOBiNAHICTh. PyXuBicTs ioHiB. I'pannuni pyxmusocti. Uncna mepenocy i MeTonu ix
BH3HA4YCHHs. 3aeXKHICTh DYXJIHBOCTi, €KBIBAIEHTHO! eJNEKTPONpOBimHOCTI i umcen mepeHocy Bin
KOHUEHTpaWii posuuHy enextpority. Teopis JeGas-Itokkens-Onsarepa. EnextpodopeTHunnii i
penaxcaniiinuit eexru. Iepmmnii i apyruit edexru Bina. Edekr Jebas-Panpkenrarena. Oco6auBi BUmaaky
JIeKTPONPOBIHOCT] eeKTpoIiTiB. ConbBaTOBaHi eNeKTPOHU. [IOHSATTS eIeKTPOXiMIiYHOrO IIOTEHIANY Ha
MEX1 METaJIeBUH €NEKTPOA-PO3YMH €JIeKTpoiTy. EnekTponnuit nmotenuian. Pismsmaus Ii6ca i Heprcra.
Enexrponnuii motenmian. [Ilonsilinuit enextpuunmit wap. Enexrpoxaminapui kpuei Jlinmvana.
HMudepenuiansra i inTerpansra emuicTs moxgifiHOrO enexTpuuHoro mapy. MozenpHI ySBIEHHS HpO
CTPYKTYpy IOHHOTO TOABiMHOro eneKkTpuuHOro Imapy. ['ycTHHa CcTpymMy sk Mipa IIBHIKOCTI
eNeKTpoXiMiynuX peakuiit. Ctapii enexTpoanoro nopuecy (audysiitna i xinernana). Teopis croBiTbHEHOT
cranii pospsamy. PiemsmHs Tadens i Barnepa-®omemepa. Koposis. IllBuaxicts i MexamisM Koposaii.
3anexHicte mBUAKOCTI Koposii Bim pH cepenmoBuma. Jliarpama ITypGe (Ha mpuxnami koposii samisa).
ITacupamis mertanis. [Torenmian ®nazge. 3axuct Metanis Bixg kopo3ii. Mexanism fii inri6iTopis i 3axucHa mis
nakopapOuux noxkpurte. Ipuknamsa enextpoximis. Enexrpoximiuni BupoGHuuTsa. Iimpomeramypris i
CJICKTPOKpHCTaNi3alis MeTalniB. BupoOuunTeo amoMmigio i Maruiro. Enexrpoopraniuni cunresn. Ximiuni
mxepena crpymy. IlepsunHi i BropunHi mkepena cTpyMy. Ilanueri enementu. Enextpoximis i exomoris.
XeMOTOTpOHIKa — HayKa IIpo 3amuc, 30epiraHus i BiXTBOpeHHS iHopManii METOnaMu eleKTpOoXiMmil,
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12.

TemaTHKa HAYKOBHX M0CJTiZKEHD

KBanToBO-XiMiuHEe JOCITiMKEHHS MEXaH{3MiB OpraHiYHAX peaKiii.
KBantoso-ximiune nocmimxenns I4-, Y®-, SIMP-crekTpansHux mapameTpiB opraHiueux

[Muxnivni f-KeTOCyIb(GOHN B MyIbTHKOMIIOHEHTHHX CHHTE3aX.

Cuntes N,0,S-BMiCHHX IreTEpOIMKIIB i3 3aIy9eHHAM HOBHX KaTATITHIHAX CHCTEM.
Doroximiuni MeToxu yrBopeHHS 3B’s13kiB C-C Ta C-N B CHHTe3i OpraHigHuX CIOIYK.
Po3po6xa HOBHX KaTaTiTHYHHX METOJOJIOTIH OpraHiuHOro CHHTESY.

Hosi MeTozM MiKpOEKCTPaKIiHOrO BiUIIeH S 1 KOHIEHTPYBaHH.

INponecu arperaitii opranivaux 6apBHHKIB i 3acTOCYBaHHs 1X B XiMiYHOMY aHaIi3i.
Po3po6xa MeToauK BU3HAUEHHS [IOJTieIeKTPOIITIB.

EnextpoxiMiuHi BIacTHBOCTI MOHO3aMILIIEHHX aKBAKOMILIEKCIB 3d-MeTaliB.

Kirernuni Ta TepMomuHaMiuHi OCOONHBOCTI MOYATKOBHX CTaiilf eNeKTpOKpHCTATI3aIil

Enextpoximiuse opMyBaHHS Ta BIaCTHBOCTI OKCHIHUX IIapiB Ha 3d-meTanax.



