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[Iporpama BCTYIHOTO iCUTy TS KOHKYPCHOI'O BiZI0OpY BCTYNHHUKIB 0 aCTipaHTypH JUTs
3100yTTs cTyneHs Bumol ocBiTH jgokropa (dinocodii (PhD) 3a cmemiansnictio E3  Ximin
OCBITHBO-HayKOBa  mporpama  Ximist (Ha  OCHOBI  OCBITHBOTO  CTYIEHS MaricTpa
(ocBiTHBO-KBaidikamiliHoro crynens crnenianicra) — I1.: JIHY, 2026. - 16 ¢.

Po3pobaukm:

1. Oxopuruit C.I., mokTOp XiMiYHHX Hayk, mpod)ecop, rapaHT OCBITHBOT TIPOTPaMH, PEKTOP
JHY.

2. BumHikin A.b.. lokTop Ximiunnx Hayk, npodecop, npodecop kadespn aHATITHYHOT XiMil
Ta XiMiYHOT TEXHOIOTIT .

3. Bapramox B.®.. noktop Ximiwmux wayk, mpodecop. npodecop xadempn dismumoi,
Opra”ivHOl Ta HeOpraHiuHoi Ximii.

4. Creus H.B., kanmmaaT JOKTOp XiMI4MHHX HayK, /JOLEHT. 3aBiayBau kKadeapn (BizHdHOi,
OpraHivHOi Ta HeOPraHiMHOT XiMmil.

5. Cipooka A.1O.. kanauaar XiMiMHAX HayK, JONEHT Kadepn aHamiTHaHOT Ximii Ta XiMiuHOT
TEXHOJIOTI]

Po3misiHyTO Ta 3aTBEPIDKEHO Ha 3aCiJlaHH] BUEHOT paJy XiMIi9HOTO (hakyiibTeTy (IIpoTOKO No
10 Bix 25.05.2026 p.).

I"'onoBa BYeHOT pa/in XIMIYHOTO (DaKyILTETY

npogecop Bapramok B.®.

["apaHT OCBITHBO-HAYKOBOT IporpamMu «XiMis» @ Oxosuruii C.I.



KPUTEPII OLITHIOBAHHSI PE3YJILTATIB CKJIAJIAHHSA
BCTYIIHOI'O ICTIUTY

Exsamenanifini Gizetn 31 BeTynHoOro BHIpOOYBaHHS BKIIOUYAOTE 1O 3  HTAHHS
(MakcHMasibHui Gan 3a KokHe nuTans - 40), mWo noTpedyIOTh PO3TOPHYTOT BLAMOBI/I TEKCTOBOTO
XapaKTepy (3 Pi3HUX PO3/ijiB MporpamMu) 1a 1 po3paxyHKOBE 3aBIaHHs (MaKCHMaIbHH Gast -80).

OninioBaHHS 3HaH 3/TiHcCHIOETRCS 3a 200-0alTbHOIO TKAJIOIO.

TpuBanicts BcTynHOrO BHIpoOyBanHs — 120 XB.

Kpnrepii oninopanus 3nans

0-109 6aJ1iB — He ckaB
110-200 6a1m — cx1as

0-109 Gautis BHCTaBIAIOTHCS BCTYITHHKY B aCHipAHTYPY, SIKHH POGHTE TIPHHIMIIOR] TOMHIIKH
Y BUITOBLISX, He MOXe HaJaTH ODIPYHTOBYBaHHI BiAOBiAI Ha nuTaHHs Ginery, HECTIPOMOKHHIA
PO3B’A3yBaTH PO3PAXyYHKOBI 3aBJaHHs 3 Ximii.

110-160 Gam BHCTABIAIOTECS BCTYIHWKY B acIipaHTypy, SKHi JIEMOHCTpYE 3HAHHS B
HETIOBHOMY 00¢s31, C71adKO OpICHTYEThCS y MPOIPaMHOMY Matepiaii, He 3Ha€ OCHOBHHX IIOHSTB
XiMii, JOImycKae ICTOTHI TIOMHUIKH 3 BHKJIQJEHHS TPOTPAMHOTO Martepiamy. BiguyBae 3Haumi
TPYAHOIL IIPH PO3B’3aHHI PO3PAXYHKOBHX 3aBIaHb 3 XiMii,

161-180 OGaxiB BUCTaBISAIOTBCS BCTYIIHHKY B ACHIpAHTYpPY, SAKHI BIEBHEHO BOJIOJIE
IPOrPaMHUM MaTepiaioM, TPAMOTHO 1 TT0 CyTi BUKIIA/Ia€ HOTO, AKMIf He JIONyCKac ICTOTHUX HEI0ITIKIB
Y BIANOBI/I HA MOCTABJICHI 3aNMTaHHs. Y BiJMOBIIAX CIIMPAETHCS JIMIIE HA iHpOPMALiIO HaBEIEHY B
MiApyYHUKAX, NMociOHuKax. YV pO3KPUTTI 3MiCTy MuTaHb OYJIM JOMYIMEHI HE3HAUHi MOMHIKH Y
(opmymoBanHi TepMiHIB i kaTeropiif, a60 BHCBIT/IEHHS THTAHE HE € TIOBHICTIO BHUepHuM. BiacyTai
ICTOTHI TOMHMIIKH TIPH PO3B’SI3aHHI PO3PAXYHKOBHX 3aBJIAHb 3 XiMil,

181-200 GauiB BHCTABISAIOTHCS BCTYIHHKY B acllipaHTypy. SIKWH JeMOHCTpYe IDYHTOBHI
3HaHHs 3 XIMil, Hajac BHUEPIHI BiINOBLIL. BHKIAQ] € JIONYHO 1oOyJI0BaHUMH Ta BimoOpaikae
CYYaCHHH CTaH MUTAHHS. Y BUINOBI/I YiTKO IIPOCTEKYETHCS B3aEMO3B’ I30K TEOPETHYHHX 3HAHB 3 1X
OPaKTHYHUM 3aCTOCYBaHHAM, II0JaHO aHajli3 HaBeJeHMX JaHHX Ta C(QOPMYTbOBAaHO BIACH]
BHCHOBKH. BeTynmHuK 1emoncTpye 006i3HaHicTh 3 MOHOTpadiuHO0 JITEPATYPOIO, IEPiOIHIHIMH
iHbopMamifHUMK JpKepenaMy B ray3i Ximii. BigcyTHi MOMHIKH TIpH po3B’I3aHHI PO3PaxyHKOBHX
3aBJIaHb 3 XiMii.



Ilepenmosa

MeTo nporpamMu € repeBipka 3HaHb 3 Ximil. [luranHs nporpaMu J1aioTh MOXKIIHBICTE BUSIBUTH:

- PIBEHB 3aCBOEHHS OCHOBHHX 3aKOHIB XiMil;

- PO3YMIHHSA XIMIYHHX TEOpilf Ta Mex X 3acTOCYBaHHS, 3HaHHS ICTOPIl PO3BHTKY XIMIUHOI
HAYKH;

- 3HAHHS OCHOBHHX XIMIYHHX BEJIMYHMH Ta CTIBBITHONICHb MIXK HHUMH;

- 3HaHHS BJIACTHBOCTEH XIMIYHHX €JIEMEHTIB Ta CIOJIYK, 10 BOHH YTBOPIOIOTH;

- 3HAHHS BHYTPIWHBOT OYI0BH PCHOBHH, MCTOMIB 1X JIOCITIKCHHS:

- BMIHHS 34CTOCOBYBATH TEOPETUUHI 73HAHHS JUIS DO3B A3aHHS  KOHKPETHHX 3aBJiaHb
(izeHTH(}IKALIS peHOBHH, OUUCTKA PEIOBHH. 1100y 10Ba JiarpaM CTaHy).

HEOPI"'AHIUHA XIMISI

OCHOBHI TOJIOKEHHA 1 MOHATTS aTOMHO-MOJICKYJIApHOI Teopii. ATom, Momekyna, ion. Ilpocra i
CKJIajIHa PeUOBMHA. XiIMIYHUM eeMeHT. ATOMHA OJHHHIIA MacH. BITHOCHI aToMHa Ta MOJIEKY ISpHA
macu. KibkicTs pedoBuHH. Moms. MossipHa Maca, MOJISIpHHH 00°eM. XapakTeprucTHKa arperaTHux
CTaHiB peYOBHHH. 3AKOHH ra30BOTO CTaHy. PeajibHi ra3u.

1. ®yHnaMeHTaNbHI 3aKOHM XiMil (30epeKeHHs | MEPeTBOPEHHs eHeprii, 36epexeHns KiTbKOCT
PYXy Ta eJeKTpHYHOIO 3apsity, cramocti cxiaay llpycra, exsiBarentis Pixrtepa-/lanbroHa, 3akoH
KpaTHHX Bigsomens Jlanerona). OcHOBHI kiacupikamiiini momsTTs: cucrema, Tino, dasa,
KOMITOHEHT, iHauBia. Croykn noctiiHoro i 3minHoro ckiaty. Jlamsronian ta 6epromimu. Xivivna
(Gopmyia. Buiu XiMidHAX Q)opw)n MeToay BU3HAUEHHS MOJICKYJIIPHUX 1 aTOMHHX Mac,

2. 3akoHoMipHOCTI mepebiry XimigHux peakiiff. XimiuHa TepMOIHHAMIKA. ICp‘VIO,IIHHaMl‘-IHl
napamerpu. Oyukuii crany. Bryrpimss enepris. Tertosuit edexr peaxuii. I300apHi ta i30X0pHI1
Ximiuni nportecn. Entamenis. lepmmii 3akon TepmonuHamikn. 3akonu TepMoxiwmii: JlaByasbe-
Jlannaca Ta Ilecca. Eranbmis yrBopeHHs Ximiunnx cmomyk. Tepmoximiudi piBHSHHS.
HarnpasniedicTs nepebiry XimivHuX peakmii. XiMiuHa Cl‘IOpi;[HeHiCTB HpHHan Tomcona-beprio.
IlapameTpy iHTEHCHBHOCTI Ta ekcreHcHBHOCTI. TepmonuHamiuna iMosipsicTs. Entpomis. Jlpyrui
3aKOH TEPMOIHHAMIKH. 3MiHa eHTPOITll B XiMmiuHmX nporecax. Ewxepris I'ibOca Tta ii 3MmiHa.
TepMoMHAMIYHHI aHAITI3 MOKIMBOCTI 1 HaNpaBiIeHOCT MTepebiry XiMiYHMX peaKii.

3. Ximiyna kiHeTHka i piBHoBara. XiMiuHi peakuii B TOMOI'CHHHX Ta TeTEPOTCHHHX CHCTEMaXx.
[IIBHAKiCTS TOMOTEHHUX peaKiiiii. (DakTOpH., MO BUZHAYAIOTH WIBHIKICTE XiMiunOT peakmii. XiMiuHa
plBHOBaTa B TOMOI'CHHHX i Ie']LpOI CHHHUX CHCTEMax. KoncranTa plB‘HOBaI"I/I B'SaGMOBB SI30K MIK
KOHCTaHTOI) piBHOBAry 1 eHcpnuo ['i66ca. Brims 30BHimHIX (akTopiB Ha XiMidHY piBHOBAry.
[punmun Jle Illarense-Bpayna i foro 3HaveHHs B XiMii.

4. I[ncnepcm cieremu. Posunii, Koracudikaris po3unHiB 34 arperarHuM CTaHOM iX KOMIIOHCHTIB!
rasoBl, piaki, TBepai posumHn. Po3umHCHHA K (i3HKO-XiMIUHHE mpoTec. Teopn pO'S‘-IHHlB.
CossBaramis (rigpararmis). Conpsati (rigparu). CriocoOu BHpaXeHHS KOHIEHTpaIll PO34YHHIB.
PosunnHicTs pedornan, Koediuient posunnnocti. Hacuueni, nenacuyeni Ta TiepecHHeHl PO3UNHH.
Teopii posuuHHOCT. BIUHB Ha PO3YHHHICTh MPHPO/IM KOMITOHEHTIB PO3HHHY, TEMIIepaTypH i THCKY.
PosupHHICTh TBEPMX pedoBnH. KpuBi posunHHOCTi. PO3IHHHICTS pl,I[HH Kpurnina Temneparypa
PO3HHHEHHS. 3axon posnoairy Heprcra. Empaﬁum PO34YHHHICTD ra3ib. 3aIeKHICTh PO3UHHHOCTI
rasiB BiJl TeMIIepaTypH Ta THCKY. AsCOTponm cymiri. 3akoH I'eHpi.

5. KosmiratupHi BracTHBOCTI posumHiB. Pazopi piBHoBar. JliarpaMa craHy BOIM Ta IpaBmio a3
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[i66ca. Tuck mapu posumHiB. Temrieparypu 3amep3aHHs | KHIIIHHS pO3UMHIB. 3aKoHu Payis.
Jliarpama crany posunny. Kpiockomis 1 edymockoris. Ocmoc. OcMOTHYHHH THCK. 3aKoH
OCMOTHYHOTO THCKY.

6. Bnacrmsocti  pozumni - enekrpoiitie.  Teopis enexrposituunoi ucomianii.  Cryminb
eneKTposiTHYHOT Jucoriamii., CuiabHi Ta clabki elekTporiTH. ENeKTpolpoBigHICTs PO3UHHIB.
PiBHOBara B po3unHax c1a0Kux enekrpouiTis, Koncranta enekrposiTHyHol rucomnianii. CtyniHvacTa
mwcortiaris. 3akon posbasinenns OcTBaib1a. BracTuBocTi po3vYMHIB CHIIBHUX €IEKTPOIiTIB. loHHI
acoriard. AxtusHicTh ioHiB. Koedimient akruerocTi. loHHa cnma posunny. KuenotHo-ocHOBHA
nucomianisg. Enexrporitmuna gucomlanis Boxu. lonnmit no0yroxk Boau. BoaneBuil NMOKasHUK
cepeniopunia. MayoposunHHi  esqekTpormiTh.  JIo0yTok posumHHOCTI. Peakmii oOmiHy Mix
enexTpoiTamu. Peakrii HefTpanizanii Ta rigpomnizy. [igposnis conelf. Ctymins rigpomisy. Koncranrta
riponisy. B3aemMo3B’ 30K CTYIEHS Ta KOHCTAHTH TLIPOTI3Y.

7. Teopii kuciioT Ta ocHOB. Enexrpositiuna Teopist Appeniyca. Teopist compBocrcTeM (DpaHKiiH,
Keni). TlpotonHa Teopist bpenctena-Jloypi. Enexrponna teopis JIbtoica. Ximiuna Teopis I'aHd4a.
ITosuTHBHO-HEraTHBHA Teopis Ycanosuda. Teopis sKopeTKuxX Ta M’ sknX KicnoT i ocHoB Ilipcona.

8. Enexrpoximiuni mponecu. Liexrpomni norenmiann merams. ExexkrpoxiMiunuil psi Hanpyr
MeTaliB, XimiuHi Jpkepena enekTpudHO! eHeprii. ['aybBanivyHi eneMeHTH. EnexTpopyiniiina cuia
raTbBAHIYHMX €JeMEHTIB. BiHOBHI # OKHCHI TOTeHIiamd. BIUTHB KOHIEHTpaMii, TEMIIEpaTypH,
CEpEeIOBHINIA | KOMIUIEKCOYTBOpeHHSI Ha moTeHmiamy. Pisasinns Hepuera. KoHuenTparmifizi
eqeMenTH. AkymysTop. Enextporis. OKHCHO-BITHOBHI MTPOIECH il Yac €IEKTPOIi3y. ENeKTpoi3
PO3IUTABIB i BOJAHMX PO3UMHIB €ICKTPOIIITIB. 3aKoHH eekTposizy. EjekTpoXiMiuHui €KBIBAICHT.
Koposis metanis, ii . Crocobu 3axuery MeTamiB Bijl Koposil. OKHCHO-BITHOBHI peakiii.
IIpoteck oxkucHeHHs i BigHoBIcHHS, OKHCHAKN 1 BijHOBHUKA, THITH OKHCHO-BIXHOBHUX peaxiuii.
MeTouH CKJIAJaHHs PIiBHAHB OKMCHO-BLIHOBHUX PeaxIliii: ajredpaivHuii, eleKTPOHHOro OasaHcy,
aHaJIi3y CTYNCHIB OKHCHEHHS, HAIlIBPEAKILIH.

3 BymoBa atoMiB. PO3BHTOK YsIBIEHB TPO CKIIAJHICTh OyI0OBH aromis. SlnepHa MoIeib
Pesepdoprna. 3akom Mosii. Aromui crmexrpu. Piewsinns Pinbepra. /Isoicta mpupona csiTia.
Pignsiunss IDmanka. OcHoBHi imei kmanTOBOi Mexawiku. BynaoBa artoma bopa-3ommepdensia.
[Tocrynatn Bopa. KeantoBo-mexaniuna wmozens atoma. Koprrycky/IsipHO-XBHITBOBHH JIyasTizM
mikpocsity. Ilpuamm mepusnadenocti IeiisenGepra. Xeuisose pisnsuus llpexinrepa. XBHITBOBI
(yHKIIT aromMa BOAHIO Ta eneKTpoHHI opOirani. XapakTepHCTHKA CTaHy CJICKTPOHA KBAHTOBHMHU
yrcmaMu. BynoBa 6aratoelqeKTpOHHAX aToMiB, ATOMHI siipa, iXHiil ckimaj Ta Gyjaosa. IIpoToHHO-
HeHTpOHHa Moziekb Supa. Hywtimm. [3oTomm, i30ToHu, i306apu. Exeprist 38°3Ky. Pa/liloakTHBHICTB.
3akoH pajioOaKTHBHOTO pO3Nagy. 3aKoH 3mimenns. Pamioaxrnpi psu. Slxepri  peaxiii.
TepmosimepHi peakmii. Miueni arommn. Pamioximis. Pamiauifima ximis. Jlis Ha opraHism
PaioaKTHBHOTO BUIIPOMIHIOBAHHS.

10. Ximiunmii 38°s30K i 6y10Ba MoJekyr. Tumu Ximiunoro 38°si3Ky. KosajieHTHHH 38°S30K. YMOBH
YTBOPEHHSI KOBAICHTHOTO 3B’sA3Ky. MeToa BaTeHTHUX 3B’A3KiB. MexaHi3MH  YTBOpPEHHS
KOBAJIEHTHOTO 3B s13Ky. OCOOIMBOCTI KOBAJIEHTHOrO 3B’SI3KY: HACHYYBAHICTh 1 HANpPSIMICHICTB.
Crioco6u TiepeKpUBaHHS eNeKTPOHHNX oplirasedl. OnuHapHui 1 KpaTHI 3B°S3KH. Ii6puam3anis
aroMHEX opOirameit. Tumu Ti6puamsanii. IIpoctopoa koHdirypamis Momekyr. Meron
MOJICKYJIAPHIX opOitaneli. EHeprerwdHi JiarpaMu pO3NOJLLY EIEKTPOHIB HA MOJNEKYJSPHHX
opGitansax. Ilopsimok 38°s3Kky. Po3mofin enexTpoHiB Ha MOICKYJISPHHX opGiTansx TOMO- i
reTepOs/IePHAX MOEKy/1. [oHHWU# 3B°A30K. YMOBH YTBOPCHHS iorHOTO 3B 73Ky, HeHanpsiMiIeHICTD 1
HEHACHYEHICTh 10HHOTO 3B s3Ky. lonHi kprcTami. Koop/mHariiine quciio iona B kpuctaii. Enepris
ionsoro kpucrana. Crana Maznenynra, Tepmoximiunnii ikt bopra-I'aGepa Ta 0G4HCICHHS eHeprii
kpucTamiunol rpatku. Bosmesnit 38’ 130K, PHPOJIA i 0COOTMBOCTI BOJHEBOTO 3B A3KY. MeTamiuaui
38’s130K. Teopis MeTaTigHOTO cTaHy. EHepreTHyHI 30HH: BAICHTHA, nposiaHOCTi, 3a60poreHa. THin
TBEPIMX Til: TIPOBIJIHUKH, HAMIBIIPOBLIHUKY i JUETEKTPHKIL. MixuacTuHKOBi B3aemouii. IIpupoaa
MDKMONEKYTAPHEX CHJI. BaHIepBaalibcoBa B3acMOJis  MOJICKYJL: opieHTaniitra, iHgyKiifina,
auenepciitna. ERepris MKXMOIEKYITSIPHOT B3a€MOJTII.

11. TTepiommunuii 3aKoH | IepioaHTHA CHCTEMA XIMIYHHX esiemenTiB. Ilepiomuunmii 3akon JIL
MeHzeneea i fioro 3araqpHOHayKOBe i (ilocodebke 3HaUeHHS. CTPYKTYpa IICPiOHYHOT CHCTEMH
CIICMCHTIB.
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12. Cknan i OynaoBa  kommiekcHux — cronyk.  Koopsmuaniiina  Teopis  Beprepa.
KommiexcoyrsopioBadi. Tumu miranais. [eHtatHicTs 1 miramadicts. KomiuiekcoyTBOpeHHs
JMCOIiamis KOMIUIEKCHUX cronyk. KoncranTtu crilikocri kommuekcHux iowis. Knacmdikaris
KOMIUTEKCHUX cronyK. Homenkiarypa xomiuiekcnux cronyk. Ilpocroposa kougiryparis Ta
i3omepis  kommTexcHuX cnonyk. llpupona XiMi4HOTO 3B'S3KY B KOMIUIGKCHHX —CIIOTYKAX.
KBanToBOMEXaHIUHI METOIM TOSICHEHHS XIMIYHOTO 3B’S3KY B KOMIUTIEKCHUX CHOJIYKAX: METOX
BAJICHTHHUX 3B’ A3KiB, TEOPiA KPHCTANIMHOIO 1O/, METO MOJIEKYIISPHAX OpOiTateH.

13. I'igporen. @izuuni Ta XiMivni BracTHBOCTI Bo/HIO. POPMH 3HAXOKEHHS B TIpHpodi. Criocobu
noOysanus. 3acrocyBanHa Bogmio. igpwma. 15, Enementd cbomoi rpymu. 3aramsHa
XapakTepuctuka. byrnosa aromis. Xapakrepucraka enementis. OcoGimBoceti (ropy. @isuuni Ta
XiMi4Hi BJIACTHBOCTI TPOCTHX pedoBHH. POPMH 3HAXO/UKEHHsS TaJOTeHIB y mpHpomi. Crocodu
no0yBanHs. 3aCTOCYBaHHS rajioreHiB. [ajorenoBoni. IanorenoBosHeBi kucaotn. OKCHreHBMICH]
CIIOJIyKH rajioreHiB. [lopiBHsIEHA CTIHKICTD | OKHMCHA 318 THICT.

16. Iligrpyma Manrany. @isuyni Ta XIMiYHI BIaCTHBOCTI NpocTHX pedosuH, JloGyBaHHS i
3actocyBaHHs. Okxcuam 1 rigpokewan. CTIHKICTB, KHCIOTHO-OCHOBHI T4 OKHCHO-BiIHOBHI
BractuBocTi. [lepmanranarn. OKHCHIOBaBHI BIACTHBOCTI NMEPMAHTAHATIB ¥ KHCIIOMY, JTYKHOMY i
HEeHTpaJIEHOMY CEepe/IOBHIIAX.

17. Enementn moctoi rpymu. Ocodmmsocti kucH0. @i3udHi BiacTuBoCcTi. AnoTpondi Moaudikamii
Oxcureny. Boma. Anomaris (isHuEmx BnactWBocTeil Boxu. Bakka Boxa. Ilepoxcmiw,
Haanepokcuan Ta o3oHimM. Cynedyp. ['inporencynedin i cynsdinna kuciora. JlobyBauus i
3aCTOCYBAHHS  XQJIBKOTEHOBOJHIB. XambkoreHiyu: cepeani 1 kuem.  TlomixamskoreHinm.
OxcurenBmicHl cronykn Xamekoreris. Cynbdirtna, cenenitia i renypurna kucioru. CynsdarHa,
CeJieHaTHA 1 TellypaTHa KHMCJIOTH. ByZoBa MOJICKYJ 1 aHiOHIB KHCJIOT. BllacTHBOCTI KHCIIOT.
Iomicynedarni kucinoru. Oneym. llpomwucnosi meroam jo0yBanus cyib(arHOl KMCIOTH Ta ii
sacrocyBanHs. Cynbdaru. I'inporencyisdaru. Jucynsdaru. Cenenaru i tenyparu. Tiokuenotn ta
ixal com. Tiocymegarn. BiIHOBHI BiIacTHBOCTI HaTpiii Tiocyibdary Ta HOro 3acTocyBaHHS.
[TomiTionatHi kwcaoTH Ta ixHi comi. BymoBa ixmix wmosgekyn. CTiHKICTH | OKHCHO-BITHOBHI
BJIACTHBOCTI KWcIoOT i IxHiX comedt. [Tepokcoxucaoru cynsdypy Ta ixui comi. Ilepokcocyrnsdarn.
[anoreniay i okcoranioreniau Cyisdypy. Ceneny i Tenypy.

18. [Migrpyna Xpomy. ®izuuni ta XimivHi BracTHBOCTI pocTuX peuoBrH. Oxcnan d-enementis VI
IpyIH, iXHs CTIMKICTB, KHCIOTHO-OCHOBHI Ta OKHCHO-BIIHOBHI BIacTHBOCTI. BiJHOIEHHS 10 BOIM,
kucinor i nyriB. JloOysauns. ['inpoxcnan. Ckian i ocobimmBocti OynoBu xpom(lll) rizpokcumy.
Xpomatna, MonmiGmaTHa i BOJIb()paMaTHa KHCJIOTH, TXHSI CTIHKICTB, KHCIOTHI Ta OKHCHIOBAJBHI
prnactuBocti. Comi d-esementiB VI rpymu. Xpomaru, moji0naru, Boiabdpamatu. [lomixpomatw,
HoTiMOMIOAaTH, TTOTiBOTB(G paMaTi. B3aeMHNMI mepexis XxpoMaTis y Juxpomati. OKHCHI BITaCTHBOCTI
xpomaris i amxpomaris. Kpucranorigparn. Ilojsiiini coni. Komriekcni cmomykn. KapGomimm,
Knacrepri ramoreniy. llepokenani  cnomyxkn.  Crifikiers 1 OKHCHIOBAaJBbHA  37IaTHICTH
nepokcocnionyk. IlopiBHSIHHS BIacTMBOCTEH eleMeHTIB miarpynu Xpomy 3 BIACTHBOCTAMH
XaJIbKOT€HIB.

19. Enementu n’sroi rpynu. [lixrpyna Hitporeny. Boanesi cnonykn. Amiak. JloOysanns. Pinkuii
amiak sk po3yHHHHK. Po3unHHICTh Y BoaL. Colll aMOHIK0. AMiaH, iMLTHA, HITpHAHK. Peakilll OKHCHEHHS.
3acrocysanns amiaky. I'izpasnn. Ximiuni siracrtusocri. Couni rigpasonito. I'inpoxcrnnamin. Ximiudi
siactusocti. Coni rigpokcunamonioo. AsmaHa xuciora. Ximiuei snactusocti. OxcurensBmicHi
CIIOJIyKH HiTporeHy Ta ixHi moximpi. Oxcman. Hitputa xuciora. Hitpurn. HitpatHa xuciora.
Hirparu. Bractusocti mitparis. Tepmianuit po3kian HiTpariB. 3acTOCYBaHHS HITPaTHOI KHCJIOTH Ta
il coneit. Azotni no6pusa. Oxcunu @ocdopy, Apceny, Ctubdito i BicmyTy. OKCHI¢HOBMICHI KHCITOTH
@ocdopy Ta ix coni. DochopHi T0OpHBa.

20. IMigrpyna Bamamito. Oxcwam 1 rigpoxeuan. KicaoTHo-ocHOBHI  BiacTHBocTi. Crionyku
eJIEMEHTIB 3 HeMeTaiaMu. ['anoreniam.

21. Enementn wereproi rpynw. Iliarpyna Kapbory. OcobGmmsocti Ximiunux 38°si3kis Kapbony i
Cuitio. OcodmuBocti Byrieino. Ipocti pewosinn. IonimMopdHi moaudikanii. OcobnupocTi IXHBOT
Gynosu. Hamismposimeukosi BiacTHBocTi  cwiniio 1 repmamiio.  XimiuHi  BJACTHBOCT.
OxcureHOBMICHI crionykd Ta ixsi moxigsi. Oxcwun Kapbony. Kapbonimm meranis. KapboHaTHa
xucsora ta ii comi. Bractusoceti kuenotn. KapOomaru. riaporeHKkapOOHATH, TiIPOKCOKapOOHATH.
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Tepmiuna cTifiKicTs KapOoHaTiB. 3aCTOCYBAHHS. Oxewr Crurinito. CrtikaTHI KHCIOTH Ta TXHi Ol
Amomocitixari. Ciomo. Curanmn. Oxewu i ripokenu l'epmaHio, Cranymy i [TmomOymy, iXHS
TOPiBHSIBHA CTIMKICTS, KUCIIOTHO-OCHORHI Ta OKHCHO-BiIHOBHI BIacTHBOCTL. CTIONIyKH 3 METaIaMH.
Kap6imu. Tumu kap6inis. Kap6oparn. Crmimim.

22. Tlixrpyma Turany. Oxcrmu Ta rigpokerm. C olTi: THTAHATH, LHPKOHATH, TadHATH. BracTuBOCT
coieit. Crionykn 3 HemeTaiamMi. OKCoranoreHiIm. [ aJI0reHOKOMILIEKCH. XaTbKOTaTOTeHiIH.

23. Enementn Tpersoi rpymu. Ilinrpyna bopy. Bopanu. bop oxcuj ta HOTo noxinni. bopatHi
KHcioTH Ta ixmi comi. Harpiit TerpaGopar. I'anorenizm O0py. TerpadropobopaTHa KHCIOTA.
dropobopary. bop HITPAIL. Tosimopdui Momdixarii. Bractnocti. bopasour. Bopu . AmoMiHiA
oxcup. Limpoxcwma. KucioTHO-0CHOBHI BACTHBOCTI. BiIHOLICHHS [0 KWCIOT, IyTiB. Comt
AoMiHi0 B aHioHHiH i xarionHil dopmax. amii, [suiit, Tanmiil. BracTHBOCTI pevoBWMH Ta TXHIX
CTIONYK.

24, Higrpyna Cxanxito. PowHH anTaHOTNB Ta aKTHHOUIB. PlaxicHo3emesnbHI eNEMEHTH.
[igpommnu Llepito Ta lTpito. OKCHIH. I'izpoxenm. Cosri. Criofyku 3 HEMETATaMH Ta METalaMu.
CIOTyKH aKTHHOTAIB (+3).

25. Iiarpyna bepumito. JIy:KHO3eMeIbHI METaTH.

26. Tligrpyna Lluaky. @ismani i Ximidni BJACTHBOCTI TPOCTHX pedoBrH. OKCHIM 1 TiJIPOKCHIIM.
Coni. Kpucranorigparn. Coni UHHKY B kaTionHil Ta amiomHiit (popmax. Coni Mepkypiio (+1).
Tigpomis coreii. KOMILTEKCHI CTIOTYKH.

27. EnemenTs mnepmoi rpynud. lliarpyma JyKHAX meranis. liarpyna Kynpymy. 3naTHICTb 10
YTBOPEHHS KaTiOHHOI Ta aHiOHHOT (POPM. KOMIUIEKCOYTBOPCHHA. ['asloreHo-, IiaHO-, amiHO-,
AKBAKOMILTEKCH. TeTpaxaopoaypaTna KucaoTa Ta if coJIi.

78, EnementH BocbMoi rpymu. Iliarpyna iHEpTHHX eneMenTiB, PojmHa (epoiis. OxcuuH.
[igpoxcnmu. Comi. KpucrasoriapaTy. TMoxsiitai comi. Ocroi coi. Corti B KaTIOHHIH Ta aHiOHHIN
dopmax. BiactmeocTi coleit. Crittkicts. Digponiz. @epuru. deparn. IpaHUATH J00yBaHHS.
KOMIUIEKCH] CTONyKH. BiaHocHa CTIHKICTE TIPOCTHX i KOMILIGKCHWX Cconell. AKBO-, aMiHO-,
I1IpOKCO-, liaHO-, TIOIIAHOKOMILICKCH. KapGowrisu. bararosiiephi KOMIIIEKCH.

29. PoxuHa MIATHHOLLIB.

AHAJITUYHA XIMIA
1. MeTpoJioTivHi OCHOBH XIMIYHOTO anamizy. Knacudikanis moxuOoK MpH ananizi. CucTeMaTHyHi Ta
prmaaxosi moxubxu. [ToxubkH OKpeMHX eTamiB aHATITHYHOTO Ipolecy. JIpHuMHE CHCTEMAaTHIHUX
noxu6ok. [IpaBHIBHICTB, Bi/ITBOPIOBAHICTB, TPELM3IHHICTD, Ta 36iKHICTD pe3y/bTaTiB aHali3y.
ApaniTuaEmi  cHrHaT. AHaTiTHUEI peakumii Ta peareHTH, BMMOIM J0 AnX. UyT/IMBICT,
crieuivHICTs Ta CEEKTHBHICTD peakiiif. MeTpoIoTiuHl XapaKkTepuCTHKH AHAJIITHYHUX METOIB.
CrarucTHuna 06pobKa pe3yTbTaTiB BUMIpiB. 3aKOH HOPMATBEHOTO PO3LOILTY BHTIATKOBHX OXHOOK,
CepeHe, JMCTIEPCis, CTAHIAPTHE pixuaenHs. CrocoOn OMIHKA PABUIIHHOCTI: METOA 100aBOK,
METOJI TIO/(BOEHHS HABAKKH, BHKOPHCTAHHS CTAHIApTHIX spaski. UyTJWMBICTh METOMIB, MEXKa
RHSBJICHHSL, HUKHS T8 BEPXHS MEKi KLTBKICHOTO BH3HAUCHHSL.
2 Pisgosara B romoremmiil cuctemi. KoHcranTta piBHOBark Ta crocobu il BEPaXCHHS. Teopis
Jlebas-Xiokkemst. Koediuient axtiBHOCTI, Teopis Bpencrexa-Jloypi, cyuacHi YSIBJIEHHS TIPO
CHCIOTH T4 OCHOBH. KOHCTaHTH KHCIOTHOCT i OCHOBHOCTI, iX B33€MO3B’s30K. BiacTmBOCTI
PO3YHHHHKIB, 1X aBTOINPOTO3. PO3paxyHOK pH pozunnis IPOTOIITIB PI3HOTO THITY Ta X cyMimei.
Bydepi po3annn. BydepHi po3uniy Ta ix BacTHBOCTI. BydepHa eMHICTS.
3. PigHoBara Mix TBepaoio (azoi0 1 PO3THHOM. JIoGyTOK PO3UMHHOCTI Ta HOTO 3B’A30K 13
posunnHicTio. PpaKiiifHe OCa/uKCHHS. Bryms pisHuX (aKkTopiB HA pPO3UMHHICTh., PO3IMHHICTH
ocaziB B kuciorax. KineTnka yTBOPEHHS ocasiB. BiracTMBOCTI KPHCTALUHHX Ta aMop(HHX OCalliB.
Vmosu ix yreopenns. CrapiHHS ocanis. IlpuurHN 3a0pyAHCHHA ocajiB: CyMICHE OCaJDKCHHS,
CITIBOCADKEHHS, TCISI0CADKEHHA. Krracudikamis pisHAX BHJIB CIiBOCAUKEHHS (ancopOuid,
OKITIO3is, i30MOpdi3M Ta iH.). KoHIeHTpyBaHs MiKpOEIeMEHTIB CIIiBOCALKEHHAM Ha HeopraHiuHMX
omekropax). ['paimerpis. CyTh METOLY Ta MeKi ftoro 3actocysanHs. Bumorn J10 0ca/KyBaHOI Ta
rpaBiMeTpHIHOT HOPM. Haiipaxc BinT Heoprasiu i Ta oprafivni ocauKyBadi.
4. MeTod PO3JIIEHHS Ta KOHLCHTPYBAHH. Bubip MeTo1iB Ta iX OIiHKa. KoHcTaHTa eKCTpaKuil,
KOHCTaHTa, Ta KoedilieHT pO3Momity, CTYNIHB BHTATHCHHS. KoedimieHT KOHIECHTPYBAHHS.
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Exctpakuis. Teopist excrpaknifinnx merosis. 3akon posmominy. Kmacmdixamis excrpaxiifnmx
cucteM. Ilpupona i XapakTepucThka excTpareHTiB. CeleKTHBHE PO3JITEHHS eeMEHTIB IUISXOM
mi60py OpraHiYHMX pPO3YMHHWKIB, 3MiHM pH BOXHOT (asH, MacKyBaHHS Ta JIEMaCKyBaHHH,
Xpomarorpadisi, ocmosHi ii Bumn. KiHernuna Teopis, ocHOBHI Teoperwdni monoxenus. THIH
CTalloHapHuX i pyxiuBuX ¢a3s. Ionnmit oOwmin, ioHHa Ta ioHooOMiHHa Xpomartorpadis. I'azoa
xpomarorpadis. Bucokoepexrnsna pinmnna xpomarorpadis (BEPX). Karinsipruit enexrpodopes.
OcHOBHI TEOPETHYHI TOJIOKEHHS, THITH JCTEKTOPIB

5. TurpuMerpranuii ananis Ta foro Bum. Brumorn 10 peakuiil. BirsopioBasicTs THTpHMeTpHIHEX
MeToiB. CrocoGM BHpPaKCHHS KOHIEHTpamii posunnie y TurpuMerpii. Touka exsianenTHOCTI i
KiHIeBa TOuKa THTPyBaHHs. [IepPBHHHI Td BTOPHHHI CTAHIApTH, BHMOI'H JI0 HUX. MeTouu OKpEeMUX
HABKOK Ta MineTyBaHHs, OOUHCICHHS pe3y/IbTaTiB aHaTi3y.

6. IIporomitomerpis. TurpanTH: CHIBHI KHCIOTH Ta OCHOBH. KHCIOTHO-OCHOBHI (KOTBOPOBI)
inguKaropu. [TpuHimn MoGyI0BH KPHBHX THTPYBAHHS JUIS HPOTOJITIB Pi3HHX THTIB., Ta BHOIp
IHIMKATOpa B 3aJICKHOCTI BiX THITY kpuBoi. [HankatopHi moxudkn. [lepBUHHI CTaHIAPTH METOY
npotoxitomerpii. IIpuHumm 3actocyBaHHs THTPYBAaHHsS y HEBOJHMX CepenoBHIAx. lIpuKiaiu
3aCTOCYBAHHS KHCIIOTHO-OCHOBHOIO THTPYBAHHS B aHANi3i: BH3HAYEHHS KHCJIOT, OCHOB, COJEH,
OKCHJIiB, TIpOBEJIeHHs ejleMeHTHoro anaiizy (Hitporemy 3a meromom Keappais). TurpyBanus
CyMmilmer, 3acToCyBaHHA METOAY /U1 BH3HA4CHHS (hochaTHOT, KapOOHATHOT KHCIIOT. AHANI3 cymimmi
HaTplO KapOoHaTy Ta rigpoxkapboHaTy.

7. Meton oca/DKeHHs, 3arajlbHa XapakTepucTHkKa Ta nodyjoBa KpuBHX THTpyBaHHS. Criocobm
BU3HAYEHHSI TOUKH €KBIBAICHTHOCTI. ApreHToMeTpist. AJicopOmiliHi iHaAMKaTOPH, TPHHIAT X il
MepkypoMeTpisi: iHAUKaTOPH METOIY Ta chepH 3aCTOCYBaHHS.

8. OxucHo-BIIHOBHI peakuii B anamTH4HIH XiMil. OOopoTHI 1 HeoOOPOTHI OKHCHO-BIIHOBHI
CHCTEMH Ta 1X NMOTEHIIaIM (peasbHi). Briue pizHUX (QakTopiB Ha BEIHYHHY PEIOKC-TIOTEHINAIIB,
Hanpsim nporikanHs peakitif okucHeHHs-BiIHOBIeHHS. PiBasuas Hepucra. KoHcranTa piBHOBaru
OKHCHO-BITHOBHOI peakiii Ta il 3B 30K 3 BEJIMTMHAMH CTaHIApTHHX noTeHuiatis, [TodyroBa KpuBux
TUTPYBaHHA Ta METO/M BH3HAUCHHS KIHIEBOI TOUKH THTPYBaHHS. [HIMKATOPH METO/Ty, TIPHHIHIT 1X
mii. Impmkaropui moxubku. IlepmanranaroMeTpis: MepPBHHHI CTAHIAPTH, OCOOIMBOCTI METOIY Ta
cepr 3acTocyBaHHs. JIMXpOMaTOMETpis: 0COBIMBOCTI METOAY Ta 3acTocyBaHHs. Momomerpis:
ocoOaHBOCTI METOIY Ta HOTO 3acTOoCyBanHs. bpomaromeTpisi: 0coOIMBOCTI METOLY Ta 3aCTOCYBAHHSL.
9. Kommuekcui crnonykn B aHamitTmumii ximil, Krnacu@ikaiiss KOMIUIEKCHHX CHOJNYK Ta iX
3aCTOCYBAHHS B aHATITHYHIN Ximil. KiJibKicHa XapakTepHCTHKa KOMILIEKCHUX CIOJIYK (KOHCTaHTH
cTifikocTi, ()YHKWiS YTBOPEHHs Ta 3aKOMILIEKCOBAHOCTI). BIIHMB KOMIUTIEKCOYTBOPEHHS Ha
PO3YHHHICTE CHOJIyK. BHMOTH 0 peakmiii KOMIIJIEKCOYTBOPEHHS, $fKI BHKOPHCTOBYIOTE B
TATpAMETPil.  MepkypuMmeTpis:  IHAMKaTOpM  METOJAY  Ta  TPAaKTHYHE  3aCTOCYBaHHS.
KomrmtekcoHoMeTpisi. Ocob:mBocTi amiHomoui KapOOHOBHX KHCJIOT. Criocobu
KOMIITEKCOHOMETPUYHOTO THTPYBaHHs. MeTaoXpoMHi iHAMKaTOpH Ta BUMOry 10 HuX. [ToOynosa
KPHBHX THTPYBAHHSI B METO/Ii KOMIUICKCOHOMETPII, IIpakTHuHe 3aCTOCYBaHHS METOXY.

10. OnTiuni metomy amamizy. ClEKTp €JIEKTPOMAarHiTHOTO BHIIPOMIHIOBAHHs Ta HOTO OCHOBHI
xapaktepucTuku. CriekTpd aromis i mosekyn. OcHOBHI i 30y/DKeHI CTaHW aroMiB 1 MOJEKYII.
CrextpaibHi JiHii Ta iX XapakTepucTika. ATomMHO-eMicilimmii amamis. JDkepera aromizauii i
36YDKCHHS: €JIeKTPUYHHH pPO3pAI, TOMYM's, IHAYKTHBHO-3B'S3aHA TutasMa, nasep. ®izuuni Ta
ximiuni Iporec B ukepenax atomizanii. SIkicuwuii i kKinpkicHu aTOMHO-eMiciftHul aHani3. PIBHAHHS
3B’A3KY Ta METOM KiLTBKICHOTO BH3HAUYEHHS. SHAUSHHS cTan1apTiB. ATOMHO- abcopOuilinuii aHami3.
Teoperruni ocHOBM MeTO.LY. 3acobu aromizanil. Jlxepera MOHOXPOMATHIHOTO BHIIPOMIHIOBAHHS T4
BEMOTH 10 HHX. KinbkicHuii ananis. Pisasnus 38 s3ky. ['iGpuani 1 Henpsimi metou. Emiciiina Ta
aroMHO0-abcopOuiitHa GoTOMETpist Mosym si. 3HaYeHHS CTICKTPATBHUX METO/iB B aHaui3i 00 exTiB
JIOBKLILITA.

11. @otoMerpuunmii aHasis. OCHOBHHH 3aKOH CBITJIOTIOTJIHHAHHSA T4 MEKI HOTO 3aCTOCYBAHHSI.
Mousipanit  koedirieHT moOrMHAHHS Ta foro 3HaueHHs. Peakuil, M0 BHKOPHCTOBYIOTBCA ¥
doToMeTpHuHHX MeTomax Ta BAMOrH 10 HHX. Metonu Qoromerpii. CromydeHHs dbortomerpii 3
THTpHMETpicIo Ta exeTpakuicio. Judepeniiiina criekrpockomnis. MeTponoriuHi XapakTepucTHKH
(GOTOMETPHYHMX METOMIB — HYTIHBICT, (HHKHA MEKAa BH3HATyBaHHX KoHueHTtpaniit, CH),
BHOIPKOBIiCTb, iHTEpBas BA3HAYYBAHHUX BMICTiB. DoTOMETpHHHI METO 1M Bu3Ha4eHHs Fe, Mn, Ni, Cu,



Cr, T1, P, 8i.

12. ATOMHO-CIEKTPOCKOIIIUHI METOH aHaTi3y. ATOMHO-eMiciitHui aHali3 1 pOTOMETpis MOIyM 4.
Teopernuni ocHOBH MeToay. TemnepaTypHi XapakTepucTHKH 11oayM s, [IporiecH, 1m0 BHHHKAIOTh B
nonym’i: BHINIAPIOBAHHS PO3YHHHWKA, TOILICHHS, aromisaris, 30y/pkenns atoMis. [lapamenshi
nporiecH B mosiyM’T. THTEHCHBHICTB CcIeKTpasbHOT JiHIT 1 11 3B'S30K 3 KOHIIEHTPAI€I0 PO3UMHY.
Brmums camonormmaanng i iomizamii Ha ¢GopMmy rpajnyoBaipHOro rpadika. AtomHo-abcopOiiiina
criekrpockorrisi. TeopeTHdHi OCHOBH 1 IepeBard MeTojy. 3aKOHH IIOTJIMHAHHS CBITJIA aTOMaMH.
JIxepesia TIEpBHHHOTO BHIPOMiHIOBaHHS. JlaMmu 3 MOpOXHUCTHM KaTojoM. [Dkepena aTomisarril:
TOJTYM st 1 HETIOJTYM sTHI aTOMiI3aTOpH, IePeBaru HETOIYyM SHUX aToMi3aTopiB.

13. Kigetnuni Meto;M aHalizy. PiBHsHHs 3B 43Ky. LIOHATTS 1IpO IHIMKATOPHY PEYOBHHY Ta
IHIMKATOPHY peakiito. MakTopH. MO BIUHBAIOTH HA MIBHIKICTh peakiiiif. OcodauBOCTI BH3HAYEHB
KIHETHIHIMH METOIaMH.

14, Exnexrpoximiuni MeToqm aHamizy. Kiacndikamis exexTpoxiMigaux MeToiB. EnxexrpoxiMiunui
maHmor, PIBHOBAXHI Ta HEPIBHOBAXKHI €JICKTPOXIMIUHI CHUTHAM. SIBHMING, 10 BHHHMKAIOTH TIPH
NPOXO/DKEHHI  cTpymy (mossipusauis, oMiuemit  crmax  Hanpyru). [lonsipusamidini  Kpwsi.
EnexrporpasimMerpudnuit anais. PiBHOBakHHH noTeHNian i norennian po3kinananus. [lepenanpyra,
BHIM 1 3HAYeHHS. PO3TIGHHS MeTalliB elekTpolizoMm. BHyTpimHil erxexkrpornis. Emextpomnis 3i
PTYTHHUM KaToJIOM.

15. Kynonomerpuunuii anamis. 38’s30k 3 enexkrporpaBimerpiero. 3axonnm @apanes. IIpsma
KYJIOHOMETpifl, KYJTOHOMETPUYHE THTPYBaHHS Ta Horo 0co0.11BoCTL. MeTpoIIoTivH] XapaKTepHCTHKHA
METO.Y.

16. Konpmykromerpis. IluTomMa i exBiBaJeHTHa EMEKTPONPOBIIHOCTI Ta 3B’S30K MDK HHMH.
KonaykroMmerpiss 1 KOHIYKTOMETpU4HE THTpyBaHHs. Peakmii, IO 3aCTOCOBYIOThCH B
KOHIYKTOMETPIi. 3acTOCYBaHHS KOHIYKTOMETPIT.

17. HorenmioMeTpyuanii  aHaiiz. MeXaHi3M  €JIeKTPOJHMX  IPOIECIB:  I0HHO-CJICKTPOHHHMH,
ioroo6Minamit, Kinacudikaris i xapakrepuctuka erexTpotiB. loHocenekTHBHI enekrpoyH. [Ipsma
noTeHmiomMeTpis Ta i ocobmuBocti. CrocoOM 3HAXOUKCHHS KOHUEHTpALUd. loHOMETpHIHHE
KOHTPOJb 06°cKTiB 1oBKiLIs. 1loTeHmiomeTpruyse THTpyBaHHs. Peakilii, mo BUKOPHCTOBYIOTBCS B
MOTEHIIOMETPHYHOMY THTPYBAHH] Ta BUMOTH 10 HUX. CTpubok THTpYBaHHS Ta (akTopH, mo Horo
BH3HAYAIOTH. 34CTOCYBAHHS IIOTEHI[IOMETPUYHOTO THTPYBAHHS JUIs BH3HAYCHHS (i3HTHAX
koHcTanT. HeBotHE THTPYBAaHHS.

18. Bosnerammnepomerpis. Knacnq)ixauiﬂ MeTo1iB. Kinacnuna noasiporpadis. [onsporpama, yMoBH
onepxkanns i orwc. |'panwamiit audysiiinmii crpym. Pigasuus Imbkosnya. SkicHuii I KUTBKICHHIH
nossiporpadiunmit ananis. AHali3 KOMILIEKCHHX cnoyk. CydacHi pisHOBHIHA BOJIBTAMIIEPOMETPIT:
npsiMa i chpcmHa 3MiHHOCTPYMOBA, ocunmnonspoxpa(pm ,:[Hc})epeHuldnBHo nmy:mcna
3aCT0cyBaHHH iHBepciiiHOT BOIbTaMIIEpOMETIi B anaiisi 06’ exriB noBKim. Bombrammepomerpis 3
JHIHHOIO PO3TOPTKOIO MOTEHIIATY IPH OCIiHKEHH] KIHETHKH €EKTPOXHHX NPoLecis. [ToeHans
nongporpadii 3 THTPUMETpiEr0. AMIIEpOMeTpHIHE THTpyBaHHs. BHOIp MOTeHIiaTy 1HIHKaTOPHOTo
enekTpoxy. Kpusi turpyBanHs, 1Xx o0poOka i BUKOPHCTAHHS. 3aCTOCYBAHHS aMIICPOMETPHHHOIO
THTPYBAHHS.

19. OcHOBHi 00°€KTH aHaTi3y. AHATi3 YHCTHX pevOBHH Ha JoMimku. OO’€KTH NOBKILI,
ocobmBoeti aHanizy. BinGip mpo6 v ananizy. PenpeseHTaTHBHICTE IPOOH. Binbip npod
FOMOTEHHOTO Ta TETEpOreHHOT0 cKiaxy. OCHOBHI croco6H riepeBe/IeHHs IpodH y hopmy. H606x1,1Hy
I aHamizy. ABToMaTtWsalis Julst aHanisy i BukopucranHs EOM B aHamiTHYHIA Ximil.
IIpoTouHO-IFKEKIIHHNI Ta TOCHIIOBHUI I(KEKIIHHHE MeTon anamisy. 3nauenHs EOM y
TIAHYBAHHI EKCTIEPUMEHTY.

OPI'AHIYHA XIMIA
1. IIpocroposa Oy0Ba OpraHigHuX CrOAyK. Brau npowoponm Bouepu Omrruuna isomepis. D.L- 1
R.S-CHCTEMH B HOMEHKJIATYPI OpraHiuHuX CroMyK. THIn XiMiTHAX 3B”A3KIB B opraHmHHx CTIOJTyKax.
Knacudixanis peakuit opraniuamnx cromyk. Knacudikauis pear EHTIB B OpranivyHii Ximii.
2. ByrneBoxHi asidarnaHoro psty.
AJIKaHH: METOIM CHHTe3y i XiMiuHI BIIACTHBOCTI a/lKaHiB; peaxiiiHa 3/1aTHICTh TEPBHHHOTO,
BTOPHHHOTO i TPCTHHHOI'O ATOMIB KapOOII} B pcamns{x ’3aMlIIIeHHH.
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Ankenw: TpHPOAA TIOJBIHHOTO 3B A3KY, METOAM CHHTE3Y aJIKeHIB, peaKilii BLUILICIUICHHS
(emiMiHYBaHHS); MEXaHi3M Ta CTEPEOXiMisl peaxiifl eliMIHYyBAaHHS IIPABAIIO Saiiunesa; peaxiii
eIeKTPO(LTBHOTO MPHEHAHHS 10 AJIKCHIB, TN MEXaHI3M, IIOHATTS PO 7 Ta G-KOMIUIEKCH; PABHIIO
MapkoBHiKkoBa; edexT I'apamia; OKMCHEHHs i O30HOMI3 QIKEHIB: TiApyBaHHA, ripobopyBaHHs;
peaiii aTKeHiB 3a Y4acTIO ATLTBHOTO MOJNOKEHHS: JEIOKai3aLlis ENEKTPOHIB Y aJlTBHOMY
BITBHOMY paiukai i kapOoKaTioHL.

AJKali€HM: THIM JUCHIB, CIOpsbKeHi mienm, ocoGimBocti OyI0BM Ta CTEpEOXiMis, METOIH
ojlepKaHHs; crenivHi BracTHBOCTI Ta OynI0Ba QICHOBHX Ta CIPIKCHUX II€HIB; T,M-CTIPSDKEHHS,
1,2- i 1,4-npHeHAHES [0 CHPSIKCHUX JI€HIB; B3ACMOis CTIPSHKCHHX Ni€HiB 3 OpPOMOM, XJIOpO- i
GPOMOBOIHSIMH; KIHETMUHHUH | TepMOMHAMIUHNII KOHTPOJb PEAKUIi:; Ti[pyBaHHA; TI€HOBHH CHHTE3.
AUIKIHI: TIpUpo/Ia TIOTPIMHOTO 3B°S3KY: METOJIM CHHTE3Y i XiMiuHI piactusocti: CH-kuenoTHicTs
ALCTHICHY, ANeTHWICHIM Ta MarHiffopradivei NOXUIHI aneTHICHY. [Tpueanannst 10 aIKiHIB
FATOTEHIB | XJOPOBOJIHIO, BOJM. TiIpyBaHHS: crepeoXivis mux peaxuiif. IIpueananns CIIUPTIB,
kapOOHOBHMX KHCIOT: B3acMOJlisl AlCTHICHY 3 KEeTOHaMH Ta asbJeTiNaMu; CHHTE3H Ha OCHOBI
alleTHIICHY.

3. Tanoresonoxiaui ByraeBoHiB. OiepXanus 1 BIacTHBOCTI. 3arasibHi 3aKOHOMIPHOCTI peaxIii
HYKITeO(pLTBbHOTO 3aMiIlIeHHs TaTOTeHIB, HykieodinsHicts Ta ocHOBHiCTh, KapOoxarioHH, iX
cTiftkicts. Peaxmii Sx1 Ta Sx2. BILTHB Ha HIX €JIEKTPOHHMX I CTPYKTYPHHX (akToOpiB B MOJIEKYIaxX
raJIOTeHAIKUIB, TPHPOJN  BLAXIIHOT TIpyIH. pPedreHTa. pO3IHHHHKA. AmGinenTHi  HoHH.
BHKOpHCTAHHS peakiliit HyKIeo(ibHOTo 3aMileH s, Y SBICHHS PO yHacTh PO3THHHHUKA B peaxIIisx
Sy 1-Trry. KoHKypeHmist peakiliji 3aMimenns Ta eJiMiHyBaHHs, mexanismu El ta E2 peaknift, ix
crepeoximis. ["asorenaikenn. X1opumm i GpoMilH aJliIbHOTO i BiginmpHOTO THIIB. [IpHumHu pizHOL
PYXJHBOCTI TAlIOTeHy B AaIUIBHOMY Ta piHiTEHOMY TOTOKeHHsX. CHHTE3W Ha OCHOBI
MarsifoopraHivHHUX CIIOJYK.

4, OKCHTeHOBMICHI 1OX11H1 ayiaTHIHOTO PSIY.

CITHPTH: OJIEPKAHHS | BIACTHBOCTI; KHCITOTHICTh, YTBOPEHHS acolliaris, BOJAHCBHI 3B 30K, CIIHPTH
T4 QIKOTONSTH AK OCHOBH; HYK/IEO(DiIbHE 3aMIIICHHS TIIPOKCHITY; €TEPH 1 ETIOKCHIIH.

ANBJIETiIN 1 KETOHH: METO/M O/ICP/KaHHA. dizmani Ta  Ximidmi BJIACTUBOCTI; B3aEMOis 3
HYKTeO(QiIbBHUMHA pearcHTamu, peaxiii 3 MarfifopraHiuHUMHA  CIIOJYKaMM; BiJHOBIICHHS i
OKHCHEHHS aTbICTI/IB i KETOHIR; €HOMI3AIS ATBIETLIB | KETOHIB IMijl TI€F0 KACTOTHHX Ta OCHOBHHX
ATCHTIB; aMOIICHTHUH XapaKTep €HOMAT-aHiOHIB] PEAKIil CHOJILHUX (opm; albI0IBHO- KPOTOHOBA
KOH/IeHcAallis:; KapOOHITbHA | METHIICHOBA KOMIIOHEHTH KOHJICHCYIOUI areHTH; BUOIp areHTa 3aIeKHO
BiJl KHCIOTHOCTI METHJIEHOBOI KOMIIOHCHTH: (., B-HeHACHUYEH] QJBJETiMN | KETOHH, X CHHTE3H.
AMKapOOHLTBHI CIIOTYKH.

Kap6oHoBi kucioth:  Kiacuikaiis, METOJH OJICpKaHHA, CHHTC3H yepe3 aneToouTOBHH Ta
MAJIOHOBHH ecTepH; Oy/10Ba KapOOKCHILY: acomiartist KHCIOT; IHIyKTHBHUH edeKT Ta Horo BIJIMB HA
KHCIIOTHICT; peakuifiii MeHTpH KapOOHOBHX KHCIOT. peakiiil KapOOHOBUX KHCIOT. ONEPHKAHH:
colet, XJIOpaHTiIPHIiB, ecTepiB, aHIiTpuiiB, aMmijis, Hitpumis, BractuBocTi (YHKIIOHATBHHX
MOXIAHHX KMCIOT, €CTEepH; MeXaHisM peakiii ecTepuixamii; BUKOPHCTAHHS aHTiIpuIiB 1
XNOPAHTLIPHIIB K AIIAIOIOYAX PEarcHTis; TMOPIBHAHHS AKTHBHOCTI KapOOHLTBHOI TpyIH
KapOOHOBHX KMCIIOT Ta iX (QyHKITIOHAIBHHX TIOX1IHUX. Hirpusn Ta aMijm, IX B3a€MHI [ICPETBOPSHHS.
o,p-HenacHyeHi KHCIOTH. JIBOXOCHOBHI KHCJIOTH, METOJH iX CHHTE3Y. OKCalaTHa. MaloHOBa i
GypIITHHOBA KHCIIOTH: CHHTE3H Ha OCHOBI MATOHOBOTO €CTEPY: GPOMCYKITMHIMIJ 1K TaloreHy0uHi
aredT; ymMaposa Ta MaJeTHOBA KHC/IOTH.

5. Hitpocmoyks i aMiHu amiQarTHaHoro psiy. OCHOBHICTL aMiHiB. 3aMeKHICTh OCHOBHOCTI Bif
KITBKOCTI Ta TIPUPOJIH 3aMiCHHUKIB, 3B’s3aHHX 3 aTOMOM a30Ty. Peakiiii amiHiB K HYKIeOQITBHAX
pEareHTiB.

6. [MomipynkionasbHi MTOXiHI ampaTHIHOTO PAIY.

[iIpOKCHKHCIOTH: CTPYKTYpPHA Ta ONTHYHA isomepisi. MeTosm 0J1epsKaHust Oi- i - TLPOKCHKHUCIIOT,
3araTbHi BIACTHBOCTI TipoKcHKHCI0T, BiminHoCTL Y jieriaparanii o—, B- i y- TUIPOKCHKHCIIOT.
AJIBACTI0- 1 KETOKHUCIOTH: METOIH OJICPKaHHS, BIIACTHBOCTI. AIETOOIITOBA KHCIOTa Ta 1i ecTep.
KeTo-€HOMbHA TAYTOMEpIsS aleTooIToBoro €ctepy. IIpuanHu BiHOCHOT CTAaGLILHOCTI €HOIBHOT
topmu. Peaxrii, xapakTepHi JUTS KETOHHOT T2 eHomsHoi popw. HarpiitaneroonToBui ectep. KeToHHe
Ta KWCJOTHE PO3INCILUICHHS alleTOO0IITOBOTO €CTepy Ta NpOYKTiB foro ajkimopanHs. CHHTE3N Ha
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OCHOBI aI[ETOOITOBOTO ECTEPY: KETOHIB. JIMKCTOHIB, MOHO- 1 JIMKapOOHOBHX KHCIIOT.

[ i ApoKCHATBIETI N i IiIPOKCUKETOHM: iXHI XiMiuHI 0cOOIMBOCTI; KilbIIEBO-TAHIIOIOBA TAYTOMEPIS
O~ 1 Y-OKCOCTIOITYK.

ByrieBomu: MOHOCAXapH/IM, KLUIBIEBO-TaHIoroBa TayToMmepis, Qopmyim Xeyopea, XiMmivHi
BJIACTHBOCTI MOHOcaxapu1iB. Jlucaxapu/ i 1 rosicaxapuiu.

AMIHOKHCIIOTH: METO,IM OJ€PIKAHHS, BIACTHBOCTI, CTENM(ivHI BIACTHBOCTI aMiHOKHCIIOT.

7. AJnHKIYE] ByrieBo(HiI Ta iX moxiaHi. ByzoBa ta peaiiitna 31aTHICTb.

8. Crionyku apoMaTHIHOTO psijty. Ben3ou ta foro romostoru. Enexrponna OynoBa. ApOMaTHYHICTD.
Ximiuni BracTeBOCTI apeHiB. Peakuii enexTpodimbHOrO 3aMimieHHs B OeH30Ji: AIKLTHOBAHHS,
rajJoTeHyBaHHs, Cy/Ib(yBaHHs, HITPYBAHHS, AIlMIOBaHHA TOO. EjlekTpo(imeHi pearcHTH Ta
eekTpodineri  wacTkn. Mexamism  peakuiif  ekiekTpodiTbHOrO  3aMilEHHA TAa  HOTO
eKCIIepHMEHTAbHE  OOUPYHTYBaHHS, 7- Ta G-komiuiekcu. Jlimityrowa cramis peakuii. 3wiHa
TIOTEHITTHOT eHeprii B npoleci e1eKTpOdLIbHOrO 3aMileH s B MOJIEKY.Ti GeH30.1y Ta HOro MOXITHAX
3 CJIEKTPOHOIOHOPHHMH Ta EICKTPOHOAKIENTOPHHMHI 3aMicHmkamu. IlpaBana opieHTauii
eMeKTPOIMEHOr0 3aMillleHHs MOHO3aMimeHHX moxiaux Oensony. Kiacudixaiis 3aMiCHUKIB.
V3romKeHa Ta HEY3TOMKEHA OPICHTAIli B PEaKiisx —eJlekTpodimbHoro 3amimeHHs. MexaHi3Mu
HYKIe0BiTBHOTO 3aMITICHHS.

9. AnkinGenzomi. Metojm ofepskannst i BiactuBocti. Okpemi NpeJCTaBHHKH apeHiB: OeH301,
TOTYO.T, KyMOJL

10.  T'ajoreHONOXimHI apOMATHUHMX — BYIJIEBOJHIB.  METOIM  OJICPXKAHHS,  BJIACTHBOCTI.
[aIOTCHYBaHHS SIK TIPOLEC eMeKTPOMLILHOrO 3aMileHHs B apOMaTHIHOMY syIpi. Karanizatopu
raJoreHyBaHHs - KucioTH JIptoica. JloOyBaHHs apeHTraloreHiliB Yepes apoMaTH4HI COJIi JIa30HI0.
VMOBH raJIor¢HyBaHHs GeH30.1y B apoMaThtHe sApo i Giunmii manwor. [Ipupona 38°s3Ky kapOoH-
rajoren apuiranoreni s, 11opiBHSHHS PyXIMBOCTI TAJIOTEHY B FAIOTCHOOCH3071aX, rajioreHaskinax,
rATOTeHOBIHLIAX Ta TajoreHaliax. XIMITHI BIacTHBOCTI apwiramoreHiliB. Peakmil 3a ydactio
rajoreny i GemsombHOTO sjapa. OpiCHTYIOWa s TaioreHiB. ApoMaTHdHI ra;IOreHOTIOXIHL 3
rasIoreHoM y GIYHOMY JTaHIIO31.

11.  CyibhOKHCIOTH apoMaTHUHOTO Ppsay — Ta ix noximmi. Ojepxards | BJIACTHBOCTI.
CynbdyBanns GeH30My Ta HOr0 TOMOJIOTIB. 3BOPOTHICTE PeaKiil (MPUTHHH), Cynb(yroHi areHTH.
Peakuii apuiicyabQOKHCIOT 3a CYIb(OIrpyno.

12.  HiTporeHBMICHI CITOTyKH apOMaTHIHOIO PSULY:

Hirpocrionyku apomarnusoro psy. Hitpysamms Gemnsony. AJIKIJIOEH30/IB, TATOTeHOOEH30IB,
demony. aniiiHy Ta iHumX mOXigHKX. MexaHisM peaxiii, oka3 ydacti B Hiff HiTpoHiH-KaTioHa.
Hirpytoui arenti. OpienTaitis. [IpoayKTH BiHOBIEHHS HITPOCTIONYK.

AHUTIH Ta Horo moximmi. A3o- Ta jgiasocnioyiykd. Enekrponna OynoBa MOIEKYIH aHLTIHY.
[TopiBHsIBHA XapaKTePHCTHKA aMiHIB JKHPHOIO T2 KHPHO-apOMaTHIHOTO psaniB. OCHOBHICTH Ta
HYKTeo(1IbHICT: apOMATHYHAX aMiHiB pi3HOro THIly. BILMB IIpHPO/IHA 1 TI0JIOIKCHHS 3aMICHHUKIB ¥
SIpi HA OCHOBHICTH @POMATHYHHX AMIHIB. Peaxmii 3a yuacTio amiHorpynu. Biums amiHOTpynu Ha
BIIACTHBOCTI OeH30/IbHOTO sizpa. Peaxtii enekrpodirbHOTO 3aMilleHHs - FAIOTEHYBAHHS, HITpYBaHHS
Ta CyTb(yBaHHS aHLTIHY 1 HOTO 3aMIIIEHNX.

Apomaruuri miazocrionykn. Peaxiii  JiasoryBaHHsS TICPBHHHAX avinHiB, Mexanizm. Peaxmii
J1a30CTIONYK 3 BHAUICHHSM a30Ty: 3aMiHa jia3orpyny Ha TiiporeH, TiapokenI, Hox, OpoM, Xiop,
drop, ponano-, uiano- Ta Hirporpynm. Peaxuii 3anveitepa. Ilifimana. Peakitii apoMaTHYHUX COJIEH
Tia30Hio 6e3 BUILUTEHHS 30Ty, a303CT0IyueHHs. A300apBHUKH.

13, OKCHUTEHOBMICHI CTIOJIYKM apOMATHYHOTO PATY:

®enomm. Onepxanns i BiacTiBocTi. KHCTOTHO-OCHOBHI BJIACTHBOCTI (DEHOIIIB: B3a€MHUH BILIHB
TiZPOKCHITY i siipa Ta MPHPOJIH 3aMICHUKIB Y SIpi. BuacTHBoCT rijipokcuity (PeHOIB: MOPIBHAHHS
Gy0BU (Genonis i ciimprin. Peakriii 3amitieHns B spi denory.

ApoMaTHuHi aThIeriin i KeToHH. MeTon OjlepiKaHHs | xiMiuHi BracTHBOCTI. AneToeHOH, a-
GpoMarieToeHOH: OACPKAHHA Ta BIACTHBOCTI.

ApomarnuHi kapboHoBi kucnoTh. JlobyBanHs T2 peaxii 1o KapbOKCHIIBHIA rpyTi T2 apOMaTHIHOMY
sapy (peakuii eTeKTPOQiTBHOTO 3aMIIICHHS). CunTe3 Tapa-aMiHoOcH30#HOT KuemoTn Ta if
6i0JIOriUHA AKTHBHICTE.

14.  T'eTepOUMKIIHHI CIIOTYKH.
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3araibHa XapaKTEPHCTHKA TeTEpOIHMKIIB. ApOMaTHYHI TETEPOIMKIN. XapakTep AeToKaTi3arii
P-€JIEKTPOHIB Y IUSTH- Ta UIECTHWICHHUX TE€TCPOIMKIAX, BIUIMB TeTepoatoMa. IlopiBHsANbHA
XapaKkTePUCTHKA apOMATHYHOCTI OEH30IY Ta IeTePOIMKIIYHIX apOMAaTHYHNX CIIONYK.

[T’ siTrasieHHl TeTEepOIMKIN 3 OHUM retepoaromoM. Dypan, mipoi, tiodeH, inaon OcodmuBocTi
Oya0BH, METOIN CHHTE3Y Ta peakiiifHa 3/1aTHICTh.

[llecTuwieH ]l reTeponHKIIM 3 0HUM retepoatomom. [lipuin ta fioro GeH30KOHIEHCOBaH] TOX1IHI.
byjoBa mipuauHy, BIUIHB TeTEpoaToMa Ha PO3MOILT €IeKTPOHHOT I'YCTHHHU B sApi. OCHOBHICTD Ta
HYKJIeOQUIBHICTD HipuIMHY. MeToan CHHTe3y Ta peakiliHa 31aTHICTh MIpHIMHY (peakiil
eNeKTPOiNBHOTO Ta HyKIeo(iTbHOrO 3aMimeHHs B mipuanHOBOMY (parmenti. XinomiH i Horo
TIOXI/THi, METOIM CHHTE3Y Ta XIMi4Hi BJIACTUBOCTI.

15. @isuyHi MeTOOH JOCTIUKEHHS Ta BCTAHOBJICHHST OYJI0BH OpraHiuHux croiyk (SIMP-,
enekTporna, [Y- CrieKTpOCKOis, Mac-CIeKTPOMETpis).

OI3UYHA XIMIA
1. TlousTTs cucremy.
Iepapxis cuctem. Ximiuni cuctemu. Ilapamerpu (BractiBocti) cuctemu. Ctan cucremu, OyHknii
CTAaHy CHCTEMH. PiBHSHHS CcTaHy izeaipHOro rasy. Peampui rasu. PisHsnHA Ban-Iep-Baaibca.
PiBroBara B cucremax. IIpornecu B cuctemi. Heoboporri i 06opoTHi mporiecH. ACHMETPHYHICTS
(onHoHanpasienicTe) mporecie. IIlmax npomecy. Tepmiuna pisHoBara. Hynbosuil 3axoH
TepMoMHaMiki, Erepris, Temtora i podora. Terutora i pobora sik Qopmu mepeiadi eHeprii.
CTATHCTHYHE TIYMAUCHHs TEIoTH i poGoTu. Ilepmmii 3akon TepmomHamikin. AHamTHIHKE BHpa3s
3aKOHY 30epeeHHs eHeprii. BHyTpilmHs eHepris, eHTambmis i TermoemuicTs, Teruiosui edext
XIMIYHHX TepeTBopeHb, 3akoH ['ecca. 3alexHICTL TEIIOBOrO e(eKTy BLL TeMIepaTypH.
Iludepermiansaa i inTerpatsaa dopmu pissHas Kiproda. ExcrepuMeHTanbHi i po3paxyHKoBI
METOJM BH3HAUEHHS TEIJIOT YTBOPEHHS OPraHivHUX 1 HeopraHiuHWX pedoBwH. Jlpyrui 3axoH
TEPMOJIMHAMIKA SIK OCHOBHHI MOCTYJIAT TEPMOIMHAMIKH JUISl OTHCY aCHMETPHYHHX CAMOYMHHHX
npupoHix mporecis. 38’s3ana temwiora Kiaysiyca. @yHkiis cTady - eHTponis. 3MiHa eHTpOIil B
pisHAX Tponecax. OyHIAMEHTAIBHE CIIIBBIIHOMEHHS /Ul BLIKPHTHX CHCTEM. XapakTepucTHIHI
dymkuii. PospaxyHok (YHKMiHi craHy: eHTpONil, BHYTpilIHBOI €Heprii, eHTambIii, eHeprii
I'enpmronbia Ta exeprii EiGea. PoGorta i Teruiora Ximivwaux mpouecis. MakcumaisHa poGora
0GOPOTHBOTO XIMIYHOTO TIpomecy. sk Mipa Ximiunoro criopimHenHs. Ximiusdil moTeHuian, Horo
BU3HAYEHHS | pO3PAXYHOK. BHpakeHHs PIBHOBLKHOIO CTaHy | HampaBJleHOCTi TpPOIECiB 3a
JIOTIOMOTOKO XIMIUHOTO TIOTEHIUAITY.
2. Pozumau. ®a30Bi piBHOBAr.
Po34rHM SIK CYMiIIi pedoBHH y pisHEHX (asoBuX craHax. THCK Hacu4eHOI Maph HaJ PiAKMMH
posumaamu. Pisustars Payis. Biaxusienns vin saxony Payss. Heineanbri po3unHy. AKTHBHICTb.
KoedimienT akTHBHOCTI i MeTOM HoOro BH3HAYCHHS. PO3UMHHICTS ra3iB, PUIMH, TBEPIMX PEIOBHH.
3miHa TeMIlepaTypy 3aMep3aHHs i IMiIBHIICHHS TeMIIEpPaTypu KHIHHS pozumnis, Kpiockormis i
e6ymiockormist. SBuie ocmocy. TepmomHaMiKa 0cMOTHYIHOTO THCKY. [lapuiaibhi MOJIbHI BETHIHHH.
Pisnsiuus [i6ca-Jlrorema. azoBi piBHOBard B OJHO-, JBO- 1 0araTOKOMIIOHEHTHHX PO3YHMHAX.
®a308i [epexOQH IEPIIOr0 i Apyroro BuAy. PosaiieHns pimkux cymimed. PisHoBara B
reTeporennHux cucremax. [pasmio da3s I'ibea. Jliarpavu crany JBO- i TPHKOMIIOHCHTHHX CHCTEM.
3. BuenHs mpo XiMiuHY piBHOBAry.
3aKoH Ai04YMX Mac, HOTro TepMOILHHa\fll'IHHI/I BuBijL. Criocid BHP@KEHHS KOHCTAHTH piBHOBar# i
3B’130K MDK pi3HmMu i Bruavm. XiMiuHa piBHOBara B LI€aJIbHUX | HELICATEHIX CUCTEMAX. 3mina
eneprii ['i6ca i Temrosbua B XIMIYHEX MepeTBOPEHHAX. TepMOIMHAMIYHE TPAKTyBAHHA XiMivHOT
"criopiguenocti”. [Ipuseena enepris iGca i i1 BUKOPMCTAHHSI JUISl PO3PAXYHKY KOHCTAHTH XiMIYHOT
pIBHOBArd. P03paxyH0K BUXOTTY IIpO;IyKTlB XIMIMHHX peakiiit pisHux Thiis. Buxinx nponyms pu
CYMICHOMY TPOTIKAHHi JIEKIIBKOX XIMIYHHX peakiiif. 3aTekHiCTh KOHCTAHTH XiMI4HOT piBHOBAru
BLJ TEMIIEPaTypH. PiBHSIHHS 1300apH i i30xopn peaktiif, ix TepmomHamiuHKi BUBi. OcobiMBOCTI
TEPMOIMHAMIYHOTO aHATI3y CTany XiMiUHOT PIBHOBATH B '€TEPOTEHHNX CHCTEMAX.
4, EjleMEHTH CTATHCTHYHOT TEPMOIHHAMIKH,
Meton [aMifbTOHa B KIACHUHIN MEXaHiIl. Y3araibHiowdi iMITysIben i koopanHaTh. @asosuii abo
I-npocrip. 306pakenns pisHUX 00’€KkTiB y (hasoBoMy MpOCTOPI. Pigusuas pyxy [aminprona.
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CTPYKTYpH 3 TEPMOIHHAMIYHHMH BJIACTHBOCTAMH pedosunn. Po3moain boca-AftHmaiina 1 ®epmi-
Jlipaxa. ®a30Bi mepexoan B CTATHCTHYHOMY TiayMadeHHi. CTATHCTHUHI BHpPa3H JUIS OCHOBHHX
TEPMOJMHAMIYHAX (YHKIINA: BHYTPIIHBOT eHepriif, eHrpomii, eneprii I'ibca ta ['emromena. ix
pPO3paxyHOK 3a CTATHCTHYHOIO cyMoi0 cradiB. CTaTHCTHUHHH pO3paxyHOK eHTPOIi JuIs
OJIHOATOMHOI'0 11eaibHOro raszy. CTaTHCTHYHHME po3paxyHOK eHTpOIiT eHeprii /uist 0araToaTOMHHUX
YACTHHOK. PO3paXyHOK KOHCTAHTH pIBHOBard MeTOJOM CTATHCTHYHOI MexaHiku. Ommc
HEPIBHOBaXHHX sIBHIN. Teopis OpayHiBehkoro pyxy. Pisusans Jlanxkesena. H-reopema bousivana i
Oananc entponii. HeobGoporhicts 1 mucunanis. HeoGopoTHi nporecy 1 MpoayKyBaHHs €HTPOMII.
3aJIeKHICTh WBHAKOCTI IPOAYKYBAaHHS €HTPOIIT BLI Y3arajbHIOIOUYHX MOTOKIB 1 cuil. CTanioHapHui
craH cucremu 1 teopema Ilpuroxina. lloTokn 1pu cymicHii aii aexiibkox cuit. CliBBIAHOIIECHHS
Omnzarepa i X 3acTOCYBaHHS B TEPMOJIMHAMIIIL HEOOOPOTHHUX TIPOIIECIB.

5. KineTHka XiMIYHHX peakiiiii.

XimiuHa KiHEeTHKA-BUCHHS TPO MIBHKICTH XIMIYHOTO NMEpeTBOPeHHs 1 misxu iHoro 3aiiicHeHHS.
Kineruka peakuiit mpoctux tumis. Ckianni peaxiiil. Crermudivni napaMeTpy KiHETHYHOI CHCTEMH:
KOHCTaHTa WIBMJKOCTI, KIHCTHYHHH TIOpSJAOK, cHeprist axtusamil. Jlanmorosi peakmii 3
posrany:xkeHHsM 1 6e3 Hboro. llpuHrmn cramiomaprocTti i Horo 3acrtocyBaHHS 10 KIHETHYHOTO
AHATI3Y peakiil OKHCIeHHs BOAHIO. Tertosmii i saHIorosi BUOYXH i YMOBH caMo3anamoBaHHs Ha
TpeTiif Mexi THCKY 1 TeMmIeparypu. 3aJeiKHICTh MIBHIKOCTI XIMIYHHMX peaxilifi BiX TeMIIEpaTypH.
PisusuHs Appeniyca. KpwBa 1 [OBepxHs MOTEHIIaTbHOI €HEprii XIMIUHOTO IEpeTBOPEHHS.
KBaHTORO-XiMigHHI pO3paxXyHOK [OBEPXOH IMOTEHIATBHOI eHeprii XiMiunux peakuii. Teopis
crmiBysapis B XiMiuHIH KiHeTHII. AKTHBHI 3iTKHEHHs. PO3paXyHOK KOHCTaHT IIBHIKOCTI
GIMOJIEKYJISPHUX peakiliii. AHaji3 MOHOMOJEKYJISpHUX peakuiit. Jlingemanom, TiHie/rbBy/I0M,
Kacenem i Cieifrepom. TIOHSTTS 1po IMHAMIMHY KOOPIMHATY peakiif. MeTos NnepexijiHoro craHy
(aKTHBOBAHOTO KOMILTEKCY). CTATHCTHYHMH pPO3PAaXyHOK KOHCTaHTH INBHAKOCTL. CrepuyuHmi
daktop 1 #oro mMOXOpKEeHHs. 3acTOCYBAaHHS TeOpii AKTHBOBAHOIO KOMIUIEKCY JIO OIHCY
TPUMOJIEKYIAPHEX peakilf 3 yuacTio okeuay asory (II). Kinerwunmii ananis peakuiff B po3dmHi.
BIumB i0HHOT CHIIM PO3YMHY Ha IIBHKICTH XIMIUHUX IepeTBOPeHb B po3unHi. PiBHsHHA b’epyma-
Bprorctena. Meros Jimiiimocti BineHux enepriii. Kopemsmiiini - cnissitHomenHs.  Edexr
®panka-Pabinosuua ("kiitkouit" edexr). Poroximiumi peaxmii. MexaHism (poTOXIMIYHOTO
CHHTE3Y XJIOPHCTOTO BO/IHIO. BH3HaYeHHs KIHETHHHHX MapamMeTpiB y GOTOXIMIYHAX MEPETBOPCHHSIX.
6. Karauis.

3araneHi npuHIANK KaTadizy. ['omorenHmit katanis. KiHeTnka peakiiil 3arajibHOr0 KHCIOTHOTO
katamizy. Karamis KOMIUIEKCHMMHM CILOIyKaM# nepexigamx wmeranis. KaramiTwdHe OKHCTCHHS
eTHIeHy KOMIUIEKCHHMHM — criojiykamu  nmatamio. @epMentatuBHud  Karainiz. CyOcrpakrha
crenudpiyHicTh (])ep\ICHTiB AncopOuiiini | karanituusi neHTpr Qepmentis. KineTrka i MeXaHI3M
(bepMeHTaTHBHPI\ peakuiii. Pipusaus Mixaemica-MenTen. I'eteporennuli karamii. Bu3Ha4eHHs
IIBHIKOCTI TETEPOreHHO KATATITHYHOT aKTHBHOCTI. AKTHBHICTH 1 CEJICKTHBHICTH Karasi3aTopig.
HeoHOpiMHICTS TIOBepXHi KaTastizaropa. KucaoTHi i ocHoBHI kaTamiTi4ni uentpy. Lentpu Jloica i
BpboHeTena. MexaHi3M KaTaTiTHYHOTO I[IEPETBOPEHHS BYIJICBOJHIB Ha OipyHKIIOHATEHHX
Karanisaropax. AKTHBHICTH TIOBEpXHI MOHOKpHCTaiiB rurarnun. PoGotn Camopmkas. MexaHizm
KaTaMiTHUHAX peakiil. "BysikamonojiOna" 3aiexHicTh akTHBHOCTI KaTajiizaTopa Bill eHeprii
COpOIffHOr0 3B°S3Ky YaCTHHKH ajcopary-IoBEpXHEBIATOMHI ajcopOeHTa. Peakrtist OKHCIIEHHSA
oxenay Byritero (II) i 1 mexamism 3a Dumi-Pixinom i Jlermiopom-IinmesssyioMm. BukoprcranHst
IPONECIB TIOBHOTO KATATITHYHOTO OKHCIICHHS B OYHMCTII TA30BUX BUKUIB XIMIYHMX BUPOOHHIITE i
JIBUTYHIB BHYTPiLLIHBOTO 3TOPSIHHS.

7. Emexrpoximist.

XiMigHHH | eneKTpoxnutIHHH criocoOu 31ilicHeHHs OKMCHO-BiJIHOBHHX peaxili. Pnepromm
OCHOBHI TTOJIOJKEHHS Teopil eNeKTPOTITHUHOI jmcorianii Appemua Eneprig coJssBarari.
[lepBHHHA | BTOPHHHA COJILBATHI OOONOHKH. AKTHBHICTH €ICKTPOIITIB. JeCTpYKTYIOHHH BITHB
e'IeKTpO.'IlTlB Mojens 10HHOI anmcq)epu JeGasi-T'tokens. 3B'S30K 10HHOI CHIIH pO'S‘-IPIHIB
eIeKTpoiTiB 3 KoedimicHTramu axTHBHOCTI. HepiBHOBaXHI sBHINA B PO3YMHAX enempo:n’rm
lIH(i)ySlHHHlerpamHHHH noToxwu. ITuroma | eKBiBA/ICHTHA €EKTPOTIOBLIHICTE. PyXTHBICTS i0HIB.
IpaHqu pyxjmBocTi. Ymena TepeHocy 1 MeTo/M 1X BH3HAYCHHL 3aIe/KHICTD py\ﬂHBOCTl.
eKBIBAJICHTHO! EIEKTPOTIPOBITHOCTI 1 YHCET TEPeHOCy Bill KOHIEHTPAIii pO3YHHY €JIEKTPOJIITY.
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Teopis JleGas-Tiokkens-Onsarepa. Enexrpodoperiannit i penaxcarifinuii epexru. ITlepummi i
apyruii edextn Bina. Edexr Jlebas-QaibkeHrareHa. Oco6iBl BUMAJKH €JIEKTPOIPOBIIHOCTI
enextporitie, CosbBaTOBaHi eqeKTPOHH. [IOHATTS €JIEKTPOXIMIYHOrO NOTEHINIATY Ha MEKI
METAIEBAH €JIEeKTPOI-pO3unE enekTposity. Eixexrposanit norenmian. Pipmsuas TiGea i Heprera.
Enexrponumii motenmian, Ilojmifiamit enexrpuunmii map. Enexrpoxaninspri xkpui Jlimvana.
Jlndepennianeya i iHTerpaibHa eMHICTB TIOBIHHOTO €IeKTPHYHOTO mapy. MoielbHI ySBICHHS PO
CTPYKTYpPY 1OHHOTO HOABIHHOTO €NEKTPHYHOTO IwIapy. ['YCTHHA CTpyMmy sK Mipa IIBHJIKOCTI
enexrpoxiMiunux peaxmiit. Cramii enexkrpojHoro mopuecy (mudysina i kinerwuna). Teopis
crioBinbHEHOT cTasii pospsuay. Pisusuus Taens i Bariepa-®ombmepa. Koposis. lBuakicts i
MeXaHi3M Koposii. 3aiexuicTh mwBHaKocTi koposii Bix pH cepenosuma. [liarpama ITypGe (Ha
nprKIai Koposil 3amiza). INacwsamis meranis. Ilotennian @naze. 3axucT MeTaniB BUI KOpO3ii,
Mexanism i imribitopis i 3axwcna jis makodapOHuX mokpuTh. lIpHKnamHa eNeKTpOXiMmis.
EnextpoxiMiuni BupoGHuITEA. [ixpomeranypris i ejiekTpoxpucTaiizaiis Meranis. BupoOGHHITBO
AMOMiHitO i MarHio. Enexrpoopraniuni cuntesn. Ximivni jukepena ctpymy. Ilepsunni i BropuHHI
jukepena crpymy. Ilamusni enement. Enexrpoximis i exosoris. XeMOTOTpOHIKa — HayKa ITPO 3aIIiC,
36epiranHs i BinTBOpEHHS IHpOPMAIT METOIAMH EIEKTPOXIMI.
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TemaTnka H AYKOBHX }IOCJIiII':KCHb

1, KBaHTOBO-XIMIYHE JIOC TI/KEHHS MeXaHi3MiB OpraHivHuX peaxiii.

2. KBaHTOBO-XiMiune jpociaiukenns I19-, Vd-, SIMP-criekTpaqbHHX —[1apamMeTpiB
OpraHivHUX CIIOTYK.

3. [{ukniuni f-keTocy16(OHH B MyJIbTHKOMIIOHCHTHHX CHHTE3aX.

4, Cunres N,O,S-BMiCHHX TeTEpPOLHMKIIB i3 3aTyICHHSIM HOBHX KaTATITHYHHX CHCTEM.

5. CrpssMOBaHHH TIONTYK MPaKTHYHO KOPHCHHX pEYOBHH  Cepesl N.O.S-BmMicHHX
TeTePOIIHKIIIB.

6. KBanTOBO-XIMiUHE JIOCTKEHHS OPraHigHMX Ta Oi0JIOTIMHHX pPeaKIii.

v CHMHTe3 OpraHivHWX ITiTaiB Ta JOCALDKCHHs  1X B3acMOAii 3 MNepexXiTHuMH
MeTallaMH.

8. doroximiuni Metoym yrBopenns 38’ s3KiB C-C Ta C-N B CHHTE3i OPraHiyHuX CIIOMyK.

9. Po3po6ka HOBHX KaTAJIITHIHIX METOIOJOTIH OpraHiYHOrO CHHTE3Y.

10.  Hosi MeTo/11 MIKpOEKCTPAKIIHHOTO BLUTI/ICHHS | KOHIICHTPYBaHHS.

11.  Tlpouecw arperanii opranidnux GapBHHUKIB i 3aCTOCYBAHHS iX B XIMIYHOMY anaisi.

12.  Po3poOka METO/MK BH3HAYCHHS MOJIEIEKTPOIITIB.

13.  EnexrpoxiMiusi BracTHBOCTI MOHO3aMIIEHHX aKBAKOMILICKCIB 3d-MeTalis.

14. Kinetnuni Ta TEPMOIMHAMIYHI 0COBITHBOCTI [MOYaTKOBHX cramift

eJIeKTPOKpHCTAII AT d°-d®-merais.
15.  Enexrpoximiune (l)Op‘VEyBaHHSI Ta BJIACTMBOCTI OKCHJIHWX [1apiB Ha 3d-meTanax.

16. BHKOpHCTaHHﬂ B aHATI THIHI XiMiT METO/IIB aBTOMAaTH30BAHOI'0 IIPOTOYHOTO aHam3y



