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1. BCTYII
[IpeameT Ta 3MicT Kypey diswunoi xiMii. Micue ¢isumynol xiMii B cucTemi XiMIYHHX JUCIHUILITIH.

2. OCHOBH XIMIYHOI TEPMOJIUHAMIKHA

2.1. [Tpenmert, 3a1a4i Ta OCHOBHI ITOHATTS XIMIYHOT TEPMOIHHAMIKH.
Tepmoauuamiuna cuctema. [lapamerpu crany cucremu. CraHpapTHI Ta HOpMaibHi YMOBH.
Buyrpimus enepris cucremu. Ternota Ta po6orta sk dopmu obminy enepriero. TepMmoaunamiuni Ta
cTarucTiyHi npouecu. OyHKuii cTany.

2.2.3acToCyBaHHS [IEPUIOT0 3aKOHY TEPMOAMHAMIKH 10 XIMIYHUX MPOLECIB.

@QOopMY/IIOBAHHS T4 QHATITHYHHIM BHpa3 MeplIOro 3akoHy TepMoauHaMmiku. Temnosi edexTu
130XOpHHUX Ta i300apHHUX IIPOLECIB, 3B’ I30K MiX HUMH.

TemnoeMuicTs: cepelHs, iCTHHHA, MOJIPHE, MHTOMA. TEIUIOEMHICTh ra3iB, PIAMH Ta TBEPIHX
PEUOBHH. 3aJIE€XKHICTh TEIUIOEMHOCTI BiJ] TEMIIEpPaTypH.

Tepmoximist. Temosi edextr peaxuii. 3akon ['ecca. Ternora yTBopeHHs peuoBuHHM. Po3paxyHok
TEmIoBoro ehekTy XiMiuHol peakuii 3a TerioTaMu yTBOPEHHS yUacHHUKIB peakuii. Tennora 3ropsHHs
ximiyroi crmonyku. Po3paxyHok TemnoBoro edexTy ximiuHOI peakmii 3a TEMnOTaMHM 3ropaHHs il
yuyacHukiB, Teriora po3unnenHs. TennoTa HelTpanizanii.

BanexHicTs TemoBoro edexty Bin remnepatypu. 3akoH Kipxroda. 3mMiHa TennoeMHOCTI CHCTEMHU
B pe3yibTaTi XiMiuHoi peakiii. Kanopumerpuuni BUMipH.

2.3. 3acToCyBaHHs IPYroro 3aKOHy TEPMOAMHAMIKH 0 XiMi4HMX TIPOLECiB.

CaMOuMHHI Ta HECAMOYHHHI POLECH. IHTCHCHBHI T2 €KCTEHCHUBHI BJIACTHBOCTI. DOPMYJIIOBAHHS
Ta aHATITHYHMI BUpa3 ApPYroro 3akoHy TepMoauHamiku. EnTpomis. 3MiHa eHTpomii Ak kpuTepii
HanpamMky CaMOUMHHMX MpOLECiB Ta CTaHy piBHOBarM B i301bOBAHMX CHCTeMax. 3MiHa eHTponii B
(isuuEux npouecax (IIpU HArpiBaHHi, po3LIKPEHHi, NpHU (a3oBux neperBopennsax). [loctynar [Tnanka.
AGcomoTHa Ta cTangapTHa eaTporil. 3mMina eHTpomnii B i3oTepMiuHOMY XiMiuHOMY mponeci. EnTponis
YTBOPEHHsI XIMIYHOT CIIOTYKH.

CrarucTHYHHUN XapakTep APYroro 3aKOHy TepMOJMHAMIKH. 3B S30K MijK €HTPONIEIO CHCTEMH Ta
il TepMOAMHAMIYHOK IMOBIPHICTIO.

2.4, TepMoaMHAMIuHI TOTEHITIATH.
[i66coBa Ta I'ensMronsuesa edeprii. MakciumaibHa Ta MiHiManeHa kopHcHi poboTu. Kpurepii
Hanpsmky CaMOYHHHHUX MPOLIECIB Ta PIBHOBATH B 3aKPUTUX CHCTEMAX.
3B’s30k ['i66coBoi (I'enpMrobueBoi) eHeprii 3 TEmWIOBHM edeKToM Ta 3MIHOIO EHTpOIl.
CranapTHuii NOTeHIian YTBOPEHHs XiMi4HOI CIOJMYKH, HOro 3B’430K i3 XIMIYHMMH BIACTHBOCTIMH
cronyk. Pospaxynku 3minu ['i66coBol eHeprii B XiMiYHOMY TpOLEC MPH Pi3HUX TEMIEpaTypax.
Ximiynuit moteHmian. 38’430k XiMiYHOro MOTEHI{iAY i1eabHOro rasy 3 oro THckoM. XiMIYHUH
MOTeHMiaN peansHoro rasy. @yriTHeHiCTh Ta KoedilieHT QYriTHBHOCTI.

2.5. XimiyHa piBHOBara.

JluHaMiuHa T4 TEPMOIMHAMIYHA XapaKTEPUCTHKU XiMi4HOI piBHOBAru. 3MiHa CTaHy piBHOBACH sIK
OJIHa 3 HAUBAXIMBIIIMX YMOB KEPYBaHHS XiMIYHMM IPOIIECOM.

3akou firounx Mac. TepMonuHamiune oOrpyHTyBaHHs 3aK0HY Aitouux Mac. KoHcranTa piBHOBar#
ta crocobu i BHpaszy mns rasodaszaux izeansHux cucteM(Kp, Ko, Kn). 3p’a30x mix Kp. Ke ta Kn.
3aneKHIiCTh BEJHMYMHH Ta PO3MIPHOCTI KOHCTAHTH PiBHOBArd Bifl (GOpPMHM 3amuCy PiBHSHHS XIMIYHOL
peaxuii. XiMiuHa piBHOBara B reT€POreHHHUX CUCTEMAX.

KoncTanTa piBHOBAry JUlsl peaibHUX CHCTEM. AKTHBHICTb yYacHHKIB XiMi4HOI piBHOBary. Bupas

- KOHCTAaHTH PiBHOBAru yepe3 aKTHBHOCTI.
PiBHsHHS 130TepME XiMidHOT peaKii.



BIuidB 30BHILIHIX YMOB (THCK, TEMIEPATYpPa, J0AaBaHHs iHEPTHOTO rasy) Ha XiMIYHy pIBHOBArY.
Ipuamun Jle [latense. 3anexHicTs KOHCTAHTH PIBHOBArH Bill TEMIEPATYpH, PIBHAHHS i300ap Ta
i30Xx0pH xiMiyHOI peakuii.

MeTofM TEOPEeTHUHOrO pO3PAXYHKY KOHCTAHT pIiBHOBard 3 BUKOPHUCTAHHSM —TabIHIlh
TEPMOJMHAMIYHHX BeJIHMYMH: KOMOiHYBaHHs pIBHOBAar, PO3pPaxyHOK 3a JOTOMOIOIO norapugmis
KOHCTAHT PiBHOBArH peaxiiit yTBOPEHHs y4aCHUKIB IIPOLECY.

Po3paxyHOK cK/iaay piBHOBOXHHX cymilnef.

Bubip onTHManbHHX YMOB MpoBeleHHs XiMidmoro mpouecy. Komruieke crocodiB kepyBaHHS
XIMIYHHM TIPOIIECOM.

3. TEPMOJJUHAMIKA ®A30BUX PIBHOBATI TA PO3YHUHIB

3.1. ArperatHi cTaHH.

3.1.1. T'as.

BrnactusocTi imeampHOro rasy. ['paHumii 3actocyBaHHS piBHAHHA Menieneesa-Kianeipona.
CyMiu izeansuux rasis. 3axon JlansTona. 3MiHa TepMOIMHAMIYHAX TAPAMETPIB [IPH YTBOPEHHI cymimii
imeanbpHUX rasib.

PeanbHuii ra3. Pisusuus Ban-nep-Baansca. Koncrantu piBHsHHA Ban-nep-Baansca. IIpusencue
piBHsHHSs cTaHy. KpuTn4Hi TeMreparypa Ta THCK. Bi1acTHBOCTI peabHOTO ra3y IpH BUCOKAX THCKAX.

OCHOBHI TIOJOKEHHSI KiHETHYHOI Teopil razis. Posmozin Monexkynm rasy 3a HIBHAKOCTAMH
(eneprisimu) Makcgenna-bonsumana.

3.1.2. Piguna.

OCHOBHi BIACTHBOCTI PIAMHY: TYCTHHA, B’ A3KICTB, iX 3a/I©XKHICTb Bijl TeMIepaTypH. ACOLifoBaHI
Ta HeacouioBaHi pimumu. BuyTpimmii THCK Ta cTHCTMBICTH pimmn. [lienekTpuuHa MPOHHUKHICTb.
IToBepxuesuii natar . OcolGnuBocTi OyI0BH Ta aHOMAIT PIAKOT BOIM.

3.1.3.TBepauii craH.

Kpucraniuai Ta amopHi peuoBMHHM. ATOMHI, MOJEKYJISpHI Ta IOHHI KPHCTAJH. OcHOBHI
BIIACTHBOCTI KpHCTAIiMHOTO cTany. Koopausauis, ynakoska B kpuctanax. OCHOBHI THITA KPUCTATIYHAX
ctpykTyp. Temreparypa IIaBIeHHs TBEPAUX PEUOBHH.

[3oMopdizm, monimMopdizm, aoTporis.

3.2.0cHOBHI NOHATTA (ha30BHX PiBHOBAT.
®daza, CKIAHOBa pPEYOBHHA, KOMIOHEHT, TEPMOJMHAMIuHi CTymeHi cBoboaM. YmoBH
TepMouHAMi4YHOI piBHOBary Mix (asamu. [Ipasuio I'i66ca.

3.3. OIHOKOMITIOHEHTHI CHCTEMH.

3acTocyBanHs mnpaBuna (a3 [0 OJHOKOMIIOHEHTHHX CHCTEM. 3MiHA TepMOJAMHAMIYHHX
napameTpis npu (asoBux mneperBopeHHsx. Pisusmus Kiaysica-KmaneipoHa. Tennotu ¢azoBUx
[epeTBOPEHE. 3aleXKHiCTh THCKY HaCHUeHOT napH Bij Temnepatypu. Hopmanbna temneparypa KUTIHHA.
Pigusans Knaysica-Knaneiipona s npouecis BUIIApOBYBaHHS Ta cyOnimauii. Po3paxyHku 3a OUMH
piBHAHHAME. MeTO/| BA3HAYEHHS Bi/NOBIIHUX TEMIOT (pasOBHX NEPETBOPEHD.

Jliarpamu cTany OfHOKOMIOHeHTHHX cucTeM. P-T jgiarpama ans Boau, ii ocobnuBocTi. Pazosa
miarpama cipku. Jliarpama cTaHy HIOKCHJY BYTTICLIO.

3.4. JIBOKOMIIOHEHTHI CUCTEMH.
3.4.1. 3aranbHi BIaCTUBOCTI JBOKOMIIOHEHTHHX CHCTEM.
Crioco6u Bupaszy Ta rpadiuHoro 300paxeHHs CKJIafy JBOKOMIIOHEHTHHX CHCTEM. 3B 30K MIXK
. pisHEMM criocobamu BUpa3y CKJiany.
JaranbHa XapaKkTepucTHKa po3umniB. 3mina eneprii I'166ca mnpu YTBOPEHHI PO3UMHY.
Kuacudixaiiis po3unHiBs: ieanbui, rpaHH4HO Po3BeNieni Ta peaibHi. 3aKoH Payis. XiMiyHU#H DOTEHLIAT
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KOMIIOHEHTIB B i€a/IbHIX Ta PEalbHIX PO3UMHAX. AKTHBHICTh T2 KOS(ILIEHT AKTHBHOCTI KOMIIOHEHTIB
posuuny. PiBHsHH:A ['i006ca-/{rorema.

3.4.2. PiBHOBara piiMHa-Tas.
PO3uMHHICTb ra3iB B piAnHax. 3ale/KHICTh PO3UMHHOCTI BiJl TEMIIEPATYPH Ta THCKY. 3akon ['enpi.
Koncranta [enpi. Koediuient aGeopbuii rasy.

3.4.3. PiBHOBara Mi* po3Be/IeHHM PO3UMHOM HEJIETKO! pEYOBHHHA T4 HACHHCHOIO IIapOr0
PO3UMHHUKA.

Temmeparypa KHUIiHHS PO3BEJCHHX PO34HMHIB, I 3aJIeKHICTh BiJl KOHIEHTpALil pPO3uYHHY.
EGynmiockoniuna xoHcranTa. EOyniockonis. BusnaueHnus MOJIEKYJIAPHOI MacH peyoBMH Ta iX
MOJIEKYJISIPHOTO CTaHy y pO34YHHaXx.

3.4.4. PipHOBara piuHa-TIiapa B CHCTEMaX i3 IBOX PilKH.

THCK HACHYEHOI apy Hajl ieanbHUMH Po3YiHaMu. PO3paxyHOK CKaly MapH. Tuck HACHYEHOT
napy HaJl peaTbHUMHU po3yuHamu. [To3uTHBHE Ta HEraTUBHE BiZIXUJIEHHS Bij 3aKony Payns, IX MpUYHHH.

Jliarpamu THCK HACHYEHOI Mapu - CKJIaj Ta TeMmIeparypa KUMIHHS - CKJIaa MOJABIHHHX PLIKUX
crctem. 3axonn KoHoBanoBa Ta iX TepMOJMHAMiuHe OOIPYHTYBAHHs. A3€OTpOIHI cymiwi. [Ipasuna
Bpepcbkoro. BusHayeHHs cknany piBHOBOXHUX (a3 38 JONOMOTOIO [PABHIIA BAXKEIA.

IOt/ PO3UMHIB i3 ABOX PifHH, 10 HEOOMEKEHO 3MILIYIOTHCH. [leperonka Ta pexTrdikanis.

THCK Ta CKJa IapH HaJ CyMillIIIo ABOX B3aCMHO HEPO3UMHHMX PilMH. [Teperouka 3 BOASHOKO
aporo.

3.4.5. PisHoBara piJiHa-piauHa.

CucTeMmy i3 ABOX piluH, 1O 00MEKEHO 3MiyroThes. Jliarpamu B3a€MHOI PO3YMHHOCTI PiAMH.
KpuTuusa Temneparypa po3uuHeHHs. [IpaBuio AJekceesa.

Po3moAil PO3YMHEHO! PEYOBMHM MiK —JBOMA PiAKMMH (asamu. 3akoH poO3NOAidy, HOro
TepMouHamiuHe 0OrpyHTyBaHHs. KoedimieHT posnoziny. ®izuko-XiMiYHI OCHOBH €KCTpaKLii.
PiBHSIHHS €KCTPaKIIii.

3.4.6. PiBHoBara pijuHa-KpUcTau.

TemmepaTypa 3aMep3aHHsi PO3BEJEHUX PO3UMHIB HENETKMX PCUOBHH. 3aIeKHICTE 3HHKEHHS
TeMIepaTypH 3aMEP3aHHs BiJl KOHIEHTpaIii pO34nHiIB. Kpiockorist. BusnaueHHs MOJIEKY/IsPHOI MacH,
CTYNIEHIO Jucolialii Ta CTYNEHIO acomiarii PO3YMHEHMX pPEUYOBHH KPIOCKOMIYHMM METOJIOM.
isoToniunmii koedinient. KoyiraTuBHi BIacTHBOCTI.

Po34yMHHICTH TBEPAUX TiJ Y PiMHAX. lieanbHa Ta peabHa PO3UMHHICTE. 3aEKHICTE PO3UHHHOCTI
pig Temneparypu. Pisaauna llpenepa.

JliarpamMy IUTABKOCTI JBOKOMIOHEHTHUX CHCTEM. Tepmiunnii anaiis. Kpusi 0X0NOJKCHHS Ta
KPHBi HarpiBaHH4.

CHCTEMH, KOMIIOHEHTH SKMX HEOOMEXKEHO DO3YHHSIOTLCA B PIAKOMY i He PO3UMHANOTLCA B
TBepAOMY CTaHi ( AiarpamMy 3 €BTEKTHKOIO, TUCTEKTHKOIO Ta 3 nepuTeKTHKO0). Jliarpamu PO3YMHHOCTI
TBEPIMX PEUOBHH B PiIMHAX.

CHCTeMHU 3 HEOOMEKEHOI0 PO3YHHHICTIO KOMIIOHEHTIB B PLAKOMY Ta 3 0OMEKEHOI0 PO3UYHHHICTIO
B TBepIOMY cTaHi. JliarpamMu MJIaBKOCTI CHCTEM, KOMIOHEHTH AKHX HeoOMEKEHO PO3UMHAIOTECS B
pizKoMy Ta TBEpAOMY cTaHax. JlanbToHiau Ta Hepromiay.

3.5. TpUKOMIIOHEHTHI CHCTEMH.
3acTocyBaHHs NpaBuia (a3 10 TPUKOMIIOHEHTHHX CHCTCM. I'padiune 300pakeHHs CKIaLy
TpHKOMIIOHEHTHOI crucTemu: metoau 'iGOca Ta Poze6yma. Jliarpama IJIABKOCTI TPUKOMIIOHEHTHHX
creTeM 6e3 XiMiuHOT B3aeMOJIiT Ta 3 yTBOPEHHSM XiMIUHUX CIIOJIYK.



4. XIMIYHA KIHETHUKA

4.1. OCHOBHI ITOHATTH.
TepMopuHamivyHKK Ta KIHETHYHHUI KpuTepil peakuiiHoi 3aaTHocTi xiMivHOT cictemu. [TpocTi Ta
cknafHi peaknii . Mexanizm ximiunoro npouecy. MonekynspHictes. [lBuakicts peakuii. JlimiTyroua
cTajid.

4.2. ®opmannHa KiHeTHKa.

3B’S30K MIXK LIBHJKICTIO XIMiYHOI peakuii Ta KOHUEHTPaUisMH PEaryro4yuX peqOBHH. 3aKOH
nitounx Mac. Kinetuune piBusinas peaxuii. Koncranta mBuakocti XiMiynol peakiii. [Topsmok peakiiii.

KineTnyHo HeoGOPOTHI peakiiil HyIbOBOTO, MEPIIOro, APYroro Ta TPETHOro nopsakis. Kinetnumi
PIBHSIHHS JUISl IIMX peaxilil, po3MipHICTh KOHCTAHT MIBUAKOCTI Ta GopMynm ais ix po3paxyHkiB. Yac
(nmepion) HaniBNEPeTBOPEHHS, HOTO 3aJE)KHICTh Bi/l KOHLIEHTpANIT B peakilisiX pi3HUX MOPS/IKIB.

Metoau BH3HA4YCHHS MOPAAKY peakuii: MeTOX MiICTaHOBKH, rpadiunuit MeToa, BH3HAUCHHS
NOPSAAKY peakuil 3a yacoM HaIliBIepeTBOPEHHS, METO HAIJIMIIKY KOMIIOHeHTa, meto] Baut-I'odda,
METO/] IOYAaTKOBUX IIIBHIKOCTEH.

Kinetuxa cxknmaguux peaxuiif. IIpuHIMN He3aleXHOT0 MPOXOJRKEHHS OKPEMHX elNeMEHTApHUX
crajiit ximiuHoro npouecy. Ilapanensyi, 000pOTHI, NOCTIIOBHI, CYIPSKEH] peakiil.

3aiexHiCTh LIBUAKOCTI Ta KOHCTAHTH IIBUAKOCTI XiMiuHOI peakuii Bia temneparypu. [IpaBuio
Baut-I'odda. Temneparypuuit koediuient mBuakocti peakuii. PiBusuus Appeniyca. Enepris
aKTHBALIl Ta MeToJH 1T BU3HA4YeHHs. EHepreTyHi JiarpaMu XiMIYHUX peakiiid.

4.3. TeopeTnuHi ysBJI€HHS XIMIi4YHOT KIHETHKH.

CyuacHi ysBIIEHHS ITPO MEXaHi3M eJIEMEHTapHOTO XiMiuHOro aKTy. Teopis aKTUBHHX 3ITKHEHb.
BusnadeHHs eHeprii akTuBalii y Mexax Teopil akTUBHUX 3iTKHEHb, 11 3B’S30K 3 €HEpri€lo aKTHBallil
Apeniyca. Ctepuynuii daxrop.

Teopis nepexigHoro crany abo akTHBOBAHOrO KOMIIIEKCY. PIBHAHHS 3aJ€XKHOCTI LIBHAKOCTI
peakuii BiJ Temneparypd. EHTanemis Ta eHTpomis axktuBauii, il 3B A30K 3 eHepricr akThBauii 3a
ApeHiycoM Ta CTEpHYHUM (HaKTOPOM.

KineTnuni ocoOGMHBOCTI peakiii y po3yrHax.

4.4, KineTHKa NaHIIOTOBUX PEaKIIiii.

[lpupona maHumroroBHx peakuid Ta 1X crafil: 3apo/HKEHHS, PO3BUTOK Ta OOpPHB JaHIIOTA.
Hepo3sranysxeHi Ta po3ranyeHi TaHIIOroBi peakuii. 3aNeKHiCTh IBUAKOCTI JTAHIIOTOBUX NPOLIECIB BiJL
THCKY. BriuuB temneparypu Ha mexi saiimanHs. Poboru M.M. Cemenosa. Jlanmrorosi peakuii y
XiMiuHiit TexHOMOTII.

4.5. Kineruka GpoToximMiuyHuX Ta pajialifHO-XIMIYHHX peaKiii.

[lpupona dboroximiunux nporuecie. MexaHi3m Mpoxo/uKkeHHs HOTOXIMIYHUX peakLlii: nepBHHHI
Ta BTOpHHHI rpoueck. OcHoBHiI 3akoHd Qotoximii. Ksantoui Buxia. Kineruka (QOTOXIMIYHMX
npouecie. 3akon JlamGepra-beepa. OcHoBHi Tunu GoTOXIMIYHEX peakuili (i3oMepizallisl, NpPHEAHAHHS,
(oTOIMI3, IAHLFOTOBi peaxilii).

[lpupona Ta Mexawism papiauiiino-xiMiunux nponeciB. Cramii Ta THOM LMX peakid, ix
oco6auBocTi. J{is BUIIPOMiHIOBAHb BUCOKHX eHEpriil Ha XiMi4Hi CHCTEMH Ta il BAKOPHUCTAHHSA B XIMIUHIH
texHounorii. Pamioni3 rasis, BOAM Ta BOJHMX PO3YMHIB, OpPraHiYHHX CHONyK. PagianiiiHo-xiMivyHa
oJTiMepH3aLtis.

4.6. KineTnka reteporeHHUX MpPOLECIB.
Cnenudixa Ta ocHOBHI crajii rereporennux mpoueciB. dudysig. 3akonn Dika. Koediuient
. muadysii, Horo 3anexHicTh Bix Temneparypu. CTanioHapHUH Ta HeCcTallioOHApHUH PEXXHM IeTEPOreHHHX
npouecis. Jludysiiina Ta KineTH4Ha 061acTi reTeporeHHUX XiMiYHHX MporeciB. Brimue Temnepatypu Ta
nmepeMillyBaHHS Ha IUBMAKICTH TIETEPOr€HHOro mpolecy, Ino Bikmodae gudysifiny craziio.
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ExcriepuMeHTanbHe BU3HAUCHHS nimiTyiodoi crafii rereporeHHOl ximiunoi peaxuii. Kinernka [IPOLECIB
pO3UMHEHHS TBEP/UX Ti Y piauHAaX, METaIIB y KHCJIOTax.

Tonoximiuni peakuii. CTyniHb NepeTBOPEHHSL. KineTHKa TOMOXIMIYHKX peakuiil. 3MiHa CTYNEHIO
MepeTBOPEHHS Ta IBHIKOCTI PEaKIil BIPONOBK dacy.

4.7. Karanis.

BaraibHi 0COBMMBOCTI KaTanizy Ta BIACTHBOCTI KkaranizaTopis ( KaTaji3s Ta XiMiuHa piBHOBAra .
AKTUBHICTD, CENEKTHBHICTH KarasizaTopis). Brius KaranizaTopiB Ha KiHETHYHI [TapaMeTpH peaxitii.
Tumnu KaTanizy: TOMOTEHHHH, FeTepOreHHUH, aBTOKATAI3.

MexaHi3Md Ta €HepreTHdHi aiarpaMi rOMOI€HHOTO kaTtanizy. Buaun romMoreHsHoro KaTaisy.
KHCIOTHO- OCHOBHHH KaTaji3.

OCOGIMBOCTI TeTEPOreHHO-KaTATITHYHUX [POLECIB. Craznii rereporeHHoro Katamisy. Pomb
xeMocopOuil y KaTaTiTH4HOMY akti. [Ipuposia aKTHBHUX LEHTPIB Ta MOBEPXHEBHX NPOMIXKHMX CIIOJIYK.
[IpoMOTyBaHHSI Ta OTPYEHHA karanizaropiB. MexaHi3m T2 eHepreTHyHi JiarpaMi reTeporeHHoro
KaTajizy.

My nbTHIIICTHA TEOPIs Bananaina.

5. EJIEKTPOXIMISA

5.1. PipHoBaru y po3uuHax eIIEKTPOITIB.

OCHOBHi MOJNOXKEHHS KJIacu4HOi Teopii eNEeKTPONITHYHOT AUCOIialLi Appeniyca. Knacudixaris
enexrpoiiti. Koncranta Ta CTyNiHb €JEKTPOJITHIHOT jwmconiauii. 3akoH possenenns OcrBanbia.
EnextponiTiusa Aucowianis soau; pH po3umiis. [iaposi3, KOHCTAHTH rimposnizy. BydepHi po3unHH.

[OH-MMONBHA B3a€EMOJIA B PO34MHAX eNeKTpoiTiB. Mexani3Mu YTBOPEHH ijoHIB Y po3YMHAX.
3arajibHA cXeMa piBHOBar y po3dMHAaX eNeKTpoNiTiB. Brnus XimMiuHHX Ta (hi3MUHKX BIACTHBOCTCH
PO3UHHHHUKA HA CHITY €JIEKTPOIIITA.

[oH-ioHHI B3a€MOJii y PO3UMHAX eJIEKTPOJITIB. AKTHBHICT Ta KoehilieHT aKTHBHOCTI
eIeKTPOJIITY. 1OHHA CHJa PO3UUHY. Tlpasuno ionHoi cumd. 3B'SI30K koedilienTa aKTUBHOCTI
eNeKTPOJITY 3 1OHHOK CHIIOK PO3UUHY. Teopis CHJIBHMX EIEKTPOITIB Jle6Gas-XIoKKejd. 10HHA
armocepa . 3B’I30K CEPEHBOTO I0HHOTO koedillieHTa aKTMBHOCTI CHIIbHHUX eJIeKTPOJIITIB 3 I0HHOIO

CHJIOKO PO3UMHIB. 10H-I0HHA B3a€MOJIIA y KOHICHTPOBAHNX pO3UMHAX, ACOIiaLlis ioHiB.

5.2. Enextpuuna MPOBiIHICTS ( eJIEKTPOTIPOBIHICTE) PO3UHHIB €JIEKTPOJITIB.

[THTOMA, MOJISIPHA EEKTPONPOBIHICTE 3aeKHICTh TUTOMOT Ta MOJISIPHOT eJIeKTPOIPOBIHICTD
cnaGKuX Ta CHJIBHMX ENEeKTPOJITIB  Bil KOHIeHTpalil Ta TeMIepaTrypH. ['panuyHa MOJSIPHA
eNeKTPONPOBIAHICTS, METOAM 1i BU3HAICHHA. PyxiuBicTh iOHIB, Ii 3aJIeXHICTh Bii TemneparypH,
IPUPOZH 10HIB T2 B’SI3KOCT] PO3UMHHHMKA, 3aKOH HE3aNEKHOI0 PyXY ionis Konppayma. Yucia nepeHocy
Ta METOJIM iX BH3HAUEHHS. AHOMANbHI YHCIIA IEPEHOCY.

Teopiss €NEKTPONPOBIAHICTI CHILHAX eIIEKTPOJTITIB Jleb6as-Xrokkensa-Onsarepa. KoedinieaT
eJIeKTPONIPOBIIHICTI. EnextpodopeTnutnit  Ta penakcauifHuii  ehexTH, ix BILIMB  HA
eNeKTPOpoBiAHicTs.  PIBHAHHSA Jle6as-Xroxkena-Ounsarepa. Ecradernuit  (MPOTOTPOIHMIA)  Ta
eJIeKTPOHHO-I0HHMI MEXaHI3MH MEPEHOCY CTPYMY B pO3UMHAX.

Konnpykromerpis. MeTonuka BUMIpPIOBAHHS €JIeKTPONPOBIAHOCTI pO3YMHIB €JIEKTPOITIB.
KoHAyKTOMETpHYHMA  METOA  BH3HAYCHHA CTEeNneHl  Aucolianii  KOHCTaHTH aucouianii.
EXCIIepHMEHTANIbHE BU3HAYEHHS IOHHHX pyxiuBocTeH. BH3HAYCHHS PO3YMHHOCTI BAXKKOPO3ZUHHHHX
PEUOBHUH 33 KOHIYKTOMETPHIHUMHA JaHKMH. KoHIyKTOMETPHYHE THTPYBAHHS.

5.5. Enexrpopyiuiiini cumu (EPC) Ta eNeKTPO/IHi OTEHIiaNH.
MexaHisM BHHUKHEHHSI  €JIEKTPOIHHX notenmianis. TIoABIHHWHA  €NEKTPHUHMH  LIAp.
. TepMonuHaMivuHKH BUBIZ PIBHAHHA LI PO3PAXYHKY EPC eneKTpoxiMiuyHOI CHCTEMH.
EnexTpoani MOTEHHianM 3a BOJHEBOK MIKAIOLO. CraHjapTHi €JeKTPOIH NOTEHIiaNH.
EnexTpoxiMiuHmil psil HaIpyT. Knacudixauis enextponis. Enexrpoan mepuioro Ta JPyroro pouy,
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ra’oBi, OKHMCHIOBANBGHO-BiNHOBHI. XiHrizponaui enexktpon. CkigHMA enexTpod. 3alekKHICTh
eNeKTPOIHMX TIOTEHIIANIB B/l aKTHBHOCTI i0HIB, IO BU3HAYAIOTH MOTEHIIAI.

OCHOBHI TWIH TaJbBAHIYHUX JAHIIOTIB: XiMiuHi Ta KonueHTpauiiui. Judysifinuil norenuian.
MEXaHi3M HOro BHHHMKHEHHS Ta 3aJeKHICTh Bil aKTMBHOCTI Ta NPHPONM e€NEeKTPONiTiB. MeTtomu
BpaxyBaHHs Ta ycyHeHHs qudy3iiinux notenuianis. Jlanutoru 6e3 nepeHocy Ta 3 NEPEHOCOM.

MeTtoau BumiproBanHs EPC ransBaHiuHux eJIeMEHTIB Ta €NeKTPOAHMX MoTeHuians. Enexrpoau
nopisuanHA. Enement Bectona. TepmoJuHaMika raqbBadiuHOro ejieMeHTa. BUsHaueHHs HAaNPAMKY Ta
TEPMOJMHAMIYHUX TapaMeTpiB XIMiYHOI peakiii, IO MPOXOAUTH Y TalbBAHIYHOMY EIEMEHTI.
Po3paxyHOK KOHCTAHT PiBHOBArH €NEKTPOXiMiuHKMX NPOLECIB.

[lorenuiomerpis.  BusHauenHs  100YTKY — PO3YMHHOCTI  B@KKOPO3YHHHHX  PEUOBHH
NOTEHIIOMETPHYHUM MeTo0M. [loteHuiomerpuune Bu3HaveHHsa pH posuumis. lloTeHuiomMeTpuyHe
TUTPYBaHHSL.

5.4. HepiBHOBa)KHI TPOLIECH TP ENEKTPOTI3L.

3akonu enextponizy ®apazes. Buxin npoaykTiB enexrponizy 3a ctpymoM. I1o3ipHi nopyureHHs
3aKOHIB €JIEKTPONi3y, IX IPHUNHH.

Enexrponna nonspusauid, i1 sumu. Ilepewanpyra BOIHIO, 3aCTOCyBaHHA LBOrO SBHILA B
enextponisi. Pisusuns Tadens. Hanpyra posknazy enekTposira.

Enexrpoximiuza TEXHOJIOT . 3acTocyBaHHs eNeKTPOi3Y B TIPOMHUCIIOBOCTI
(rimpoenexrpomeranmypris, padiHyBaHHS MeTaliB, €JEKTPOJITHYHE OTPUMAHHS XJIOpY Ta JyriB,
HEOpraHiuHui Ta OpraHiyHui eIEeKTPOCHHTES).

Ximiuri mKepena cTpymy; BUMOTH, 110 O HUX BHCYBaIOThCs. EfeMeHTH Ta akyMyIaTOpH.

Kopo3is. Mexanism enekrpoximiunoi koposii. CriocoOu 3aXHCTy Bisl KOpO3ii: 3aXHCHI IOKPHTTA,
KATOJHMH T2 POTEKTOPHHUIA 3aXHCT, IaCHBYBAHHS METAIB, iHTi0iTOPA KOPO3ii.

6. EJEMEHTHU BUEHHSA ITPO BY1OBY PEYOBHUHMN.

6.1. Jlesxi mutanua Oy710BH aToMa Ta aTOMHOTO sijipa.

Enepria 3B’s3ky HykioHiB B sapi. OGononkosa mogmens supa. IlpuHumnm knacudixanii
cTabiIbHKX 130TOMiB. PO3MOBCIOKEHICTS CTabMBHUX 130TOMIB. 3aKOH CTaNOCTi i30TOMHOTO CKIIALY.

IIpuponHa pasioakTuBHicTh. IIpupoaHi palioakTHBHI elEMEHTH B EPIOAMYHIA cucTeMi XIMIYHUX
esieMeHTiB. Jlerki, cepe/iii Ta BaxKi MPUPO/IHI pafioakTHBHI eeMeHTH. [IpHpO/IHs patioaKTHBHICTE -
3arajbHa BIaCTHUBICTh MaTepialbHOIO CBITY.

Ilityyna pamioaxTeBHicTh. OCHOBHI THIM SJIEPHHMX pPEakiliii, CXeMH IX 3aIluCy. TepmosiepHi
MPOLIECH.

6.2. XimiuHuii 38’ 430K,

Enexrponni KoH(irypanii atomis. Atomni paxiycn. ITotenniany ionizauii Ta copiAHeHicTs 10
eJIeKTPOHA, TX 3aJIeXKHICTh Bi/l TOPAAKOBOrO HOMEpY eleMeHTa. ENeKTpoHeraTnBHICTS.

KosanerThuit 38’ s30K. [Tonapruii 38’130K. JIOHOPHO-aKUENTOPHHUH 3B SI30K.

louHi pamiycw; ix 3MiHa y rpynax Ta mepiojax. iOHHMi 3B’A30K, HOTo eHepris. PiBHsSIHHA
Kamyctuncexoro.

Meraniunnii 38’ s130K. Boennii 38’130k, KareHaHOBHIH Ta K1aTpaTHHH 3B’ 30K,

6.3.TTonspHi BIACTHBOCTI MOJIEKYIL.

EnextpuuHuii AMNOABHEE MOMEHT, HOro 3B A30K 3 OY10BOIO MOJICKYJIH Ta CTYNEHEM TOJISIPHOCTI
3’a3ky. Tlonspusauis: opieHTtauiiHa, aedopmauiiiia, MOJEKYJspHA. 31aTHicT 10 mONspH3aLii.
3B’S30K MONApHM3alii 3 AMIOJBHEM MOMEHTOM. Pedpakuis: nuToMa Ta MOJApHA. AJIMTUBHICTD
pedpakuii. 3actocysanHs MeToay pedpakuii y ximii.

6.4. CieKTpoCcKoIIis.
CrexTp eNeKTPOMATHITHMX KOJuBaHb. THIM B3a€MOJil BHUNPOMIHIOBAHHA 3 PEYOBHHOIO:
3a/IOMJICHHSI, PO3CISIHHS, OJAPU3allis, ITOTIHHAHHS.



6.4.1. Cnextpockorist B BUAMMIH Ta yapTpadioneTosii 001acTax CrexkTpy.

ArtomHuo-ancopbuiiina cnektpockomis. EnemenTHuit ananiz. CnexTpu I3epKalbHOTO Ta
audysitnoro BimoOpaxkenns. @aszoBuii aHaniz 3a cnekTpamu Judy3ifHOro BiZOOpaXKEHHS.
JlroMiHeCIIEHTHHH aHai3.

MonexkynsipHi cnekTpu noriuHaHds., OnTHYHA ryCTHHA Ta iHTerpajbHa IHTEHCHBHICTB. 3aKOH
Jlambepra-beepa. Konopumerpis.

Enexrponni criektpu. OCHOBHI THIIM CIIEKTPAIBHUX MPUJIAAIB ONTHYHOIO Jiala3oHy: MOIyM’ sHi
CIIEKTPOMETPH, CIEKTPOMETPH 3 AU(DPaKLiHHOIO PEeLIiTKOIO, Ja3epHi cnekTporpadH.

6.4.2. [Y-cnexTpocKomis.
BayienTni Ta nedopmariiiini koauBaHHs atoMiB B MosieKkyti. KonupanbHi cnekTpH. CrnekTpockornis
KOMOIHAUIAHOro PO3CisHHSA CBIiTJIA.

6.4.3. PaniocnexTpocKomis.

O6epTaibHi ceKTpH. MarHiTHi MOMEHTH elleKTpoHa Ta siapa. EnexTpoHHMH napamardiTHuH
pesonanc. EllP-cmextpockomis. JliarHocTHKa  BINBHMX — pajuKamiB.  SaepHuii  MardiTHui
pezonanc(JIMP). AMP-cnexTpockomis.

6.4.4. PeHTreHiBchKa CIIEKTPOCKOTIS.
EnexktpoHHa crekTpockorist s ximiynoro ananizy.(ECXA). PeHTreHiBCbKi CIEKTPOMETPH Ta
cnextpomerpu ECXA. EnementHuii anasis. BusHaueHHs BaIGHTHOTO CTaHy aTOMIB.

6.4.5. Mac- ClieKTpOCKOIis.
[Ipupoma Mac-crmeKTpiB. 3aCTOCYBaHHS Mac- CIEKTPOCKOII: BH3HAYEHHA I30TOMHOIO CKIaiy
PEYOBMHH, CKIAy cyMimiei, Oy 1OBH OPraHiYHHX PEYOBHH.
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