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 Ilporpama cknazena BiAmOBIZHO &0 IOCTaHOBH Kabinery Minictpis
Yxpainu Bin 23 6epesns 2016p. Ne261 «IIpo 3aTBepmKEHHS ITopsinky miaroroBku
3700yBadviB BHIOI OCBITH CTyIeHs JokTopa dinocodii Ta JIOKTOpa HAayK y BHIIMX
HaBYaJIbHUX 3aKiajax (HayKOBHX YCTaHOBAax)y, 332 SKOK IependaueHo
IIPOBEJEHHS BCTYIIHOIO ichmy 31 crienianbHOCTI (cremiamisauis «disudaaa xiMisy)
B 00cs31 IporpamMu piBHS BHUIIO] OCBim MaricTpa 3 BiAIOBIOHOI crieniagbHOCTI, a
TaKOX 3TifHO 3 YMOBaMH IIPHIOMYy Ha HaBYaHHS 10 3aKiajiB BHINOI OCBITH
Yxpainu B 2018 poui 3arBepmikenux Hakasom MOH Vkpainu Bix 13.10.2017p.
Nel378 ta 3apeectpoBaHmMu B MinicTepcTBi roctumii  14.1 1.2017p. 3a
Nel397/31265; maxkasy MOH Vkpaiuu Bix 06.11.2015p. Nell51 Ta IIpaBunamu
NpUHOMY [0 acmipauTypu IHCTHTYTy copbuii Ta mpoGreM eHnoeKoIorii
HarionaneHoi akanemii Hayk YKpaiHH, 3aTBEepIKeHHMHU PIIEHHAM BYEHOT panu
IactutyTy (mpotokon Bix 04.09.2018p. Nel0).

BeTynHui iCUT CIpsMOBaHO Ha ONIHKY 3HaHb Ta PO3YMIHHS aGiTypieHTOM
OCHOBHHX ITOJIOXEHb (Di3M9HOI XiMil, 3araJbHUX 3aKOHOMIPHOCTeH, SKi OIHCYIOTH
XiMiYHi ~TIEpeTBOpeHHS Ta (i3W4Hi mporecH, sKi 1X IHINIOOTE 260
CYIPOBOJKYIOTh, & TaKOX 3JaTHOCTI aliTypieHTa O JIOriYHOrO MHUCJIEHHS Ta
aHami3y.

Bumoru no abitypienra:
- PO3yMiHHS (Qi3HIHOTrO 3MiCTY BEIHYHH, SKUMHU BiH/BOHA OIEPYE;
- PO3yMiHHS 3MiCTy 3aKOHiB i GopMyI, sIKi BiH/BOHA HABOIHUTE;
- BMIHHSA aHaJi3yBaTH 3aKOHOMIPHOCTI 3MiHM XiMIiYHHMX BJIACTHBOCTEM
€JIEMEHTIB 1 IX CIIOJTyK B psiiax aHaJIOTiB;
- BMIHHS IPOTHO3YBaTH 3MiHH, IO OYAyTh BinOyBaTUCS B CHCTEMI IIpH 3MiHi
IIapaMeTpiB PiBHSIHB, IO OIMMCYIOTH TaKi CUCTEMH,

- 3JaTHICTb LTIOCTYBATH BiMOBIb IPUKIANAMH.



1. BCTy1I

INpeamet Ta 3MicT Kypey ¢iswgHoi Ximii. Micue disudgnoi XiMmil B
CHCTEMI XIMIYHHMX JUCIMIUIIH.

2. OCHOBH XIMIYHOI TEPMOJIUHAMIKH

2.1. Ilpemmer, 3amadi Ta OCHOBHI IIOHATTA  XIMIYHOI
TEPMOIUHAMIKH.

- TepmomuuamiuHa cucrema. IlapamMeTpd CTaHy  CHCTEMH.
CragmapTHi Ta HOpPManbHi yMOBH. BHYTpIINIHA €HEpris CHCTEMH.
Temnora Ta poGora sk (Gopma oOMiHy eHepriero. TepmomuHamivHI
nporecu. OyHKIIT CTaHy.

2.2. 3acTocyBaHHS IIEPIIOTO 3aKOHY TEpMOJHHAMIKH [0
XiMI9HHX IIPOIIECIB.

@opMyIIFOBaHHS Ta AHANITUYHUNA BHpa3” IEPHIOTO  3aKOHY
tepmoauHamiku. Extansmis. Ternoi e@exTr i30XOpHHX Ta 1300apBHUX
IPOIIECiB, 3B 30K MIX HUMHU.

TennoeMHICTE: cepenHs, iCTUHHa, MOJISIpHA,
nmutoMa. TernoeMHicTh rasiB, piIUH Ta TBEPAWX PEYOBHH. 3aJEKHICTH
TEINIOEMHOCTI BiJl TEMIIEPaTypH.

Tepmoximist. TermoBi edexTu peakuii. 3akoH I'ecca. Temmora
YTBOPEHHS pe4OBHHH. P03paxyHOK TEIIOBOro epeKTy XIMiuHOI peaxiii
32 TeIUIOTaMH YTBOPEHHS Y4acHHUKIB peakuii. Temmora 3ropaHHs
xiMiyHOI crmonyku. Po3paxyHOK TeIIoBOro ehekTy XIMI4HOI peakiii 3a
TEIUIOTAaMHU 3ropaHHS il ydacHWKiB. Temnora po3uuHeHHsA. Temrora
HeHTpaTi3allii.

3aeXHiCTh TEIIOBOro edeKkTy Bil TeMIepaTypd. 3MiHA
TEIIOEMHOCTI CUCTEMH B pe3ysbTaTi XiMigHOI peakuil. 3akoH Kipxroda.

2.3. 3acrocyBaHHS [OPYroro 3akOHy TEpMOJUHAMIKH IO
XIMI9HUX TIPOLIECB.

CaMoBinpHI Ta HecaMOBLIBHI Tporecu. IHTeHCWBHI Ta
eKCTeHCHBHI BIacTHBOCTI. (DOPMyIIOBaHHS Ta AHANITHYHUN BHUpa3
JPYroro 3aKoHy TepMoAuHaMiKu. EHTpormis. 3MiHa eHTpOIii K KpUTepik
HaIpsMKy CaMOBLUIBHHX IpPOIECIB Ta CTaHy PIBHOBard B 130JIbOBAHMX
cucreMax. 3MiHa eHTpomii B (i3uyHHX mpouecax ( Ipd HarpiBaHHI,
posmmpenHi, npu GaszoBux mneperBopeHHAx). Iloctynmar Ilranka.



AOCOIIIOTHA Ta CTaHAApPTHA €HTpOIis. 3MiHa €HTpPOIil B i30TepMi4HOMY

XiMI9HOMY Iponeci. EHTpomnist yTBOpeHHS XiMi9HOT CIIOIyKH.
CratucTuyHMi XapakTep JApYyroro 3akOHY TepMOAMHAMIKH.

3B’A30K MDXX EHTPOIIIEI0 CHCTEMH Ta I TePMOJHHAMIYHOK IMOBIPHICTIO.

2.4. TepmonuHaMiyHi TOTEHIIAIIH.

BinsHa enepris. Enepris I'i66ca ta I'enemronsuna. Makcumanssa
KopucHa pobora. Kpurepii HampsMKy CaMOBIIBHHX IIDOIECIB Ta
PIBHOBAard B XiMiYHUX CHCTEMaX.

3B’A30K BIIBHOI €Heprii 3 TemIoBHM e(QeKTOM Ta 3MiHOIO
ertpornii. CTaHIapTHUN MOTEHIiaT YTBOPEHHS XiMiYHOI CIIONYKH, HOTO
3B’430K 13 XIMIYHMMH BIACTHBOCTSAMHE CIONYK. Po3paxyHKd 3MiHHU
I'i66coBoi eHepril B XiMivHi# peakiii.

3aJIeXHICTh BUIBHOI eHeprii Bin TemmuepaTypu. Pisasannas ['166ca-
I'enemronena. Pospaxynxu 3minm eHeprii ['i66ca B ximignoMy mpomeci
TIpHU Pi3HUX TEMIEPATypax.

XimivHHI HoTeHmian. 3B’SI30K XiMIYHOTO IIOTEHIiaNy ifiealbHOro
rasy 3 Moro TMCKOM. XiMi9HMH IIOTEHIIaT peanbHOro rasy. @yriTuBHICTH
Ta KoediieHT QyTiTHBHOCTI.

2.5. XimiyHa piBHOBara.

JuHamiuHa Ta TepMo,unHéMqua XapaKTUPUCTUKUA  XiIMIYHOI
piBHOBar". 3MiHa CTaHy piBHOBAarW, SK OJHA 3 HaWBaKJIUBIIIMX YMOB
KepyBaHHS XiMi9HIM IIPOIIECOM.

3akoH Hiroumx Mmac. TepMoIuHaMigHE OOTPYHTYBAHHS 3aKOHY
mirounx Mmac. KoHcranra piBHOBarm Ta cmocobu i BHpasy uLd
razoasaux ineanpHmx cucreM (Kp, Kc). 3B’s30x Mmix Kp Tta Ke.
3aNIeXHICTh BEJIMYMHH Ta PO3MIPHOCTI KOHCTaHTH PiBHOBAru Bill GopMu
3amucy piBHAHHA XiMiyHOI peakuil. XimiyHa piBHOBara B reTeporeHHUX
CUCTEMax. '

KoHcranTa piBHOBarM g pealbHHX CHCTEM. AKTHBHICTD
YYaCHHUKIB XiMIYHOI piBHOBard. Bupas KoHcTaHTH piBHOBaru uepes
AKTUBHOCTI.

PiBHSHHS i30TepMH XiMiuHOT peakii.

BIuB 30BHIIHIX yMOB * (THCK, TeMIepaTypa, HOJaBaHHS
iHepTHOro rasy) ‘Ha XimiuHy piBHOBary. Ilpunmmn Jle Ilarense.
3aJleXXHICTh KOHCTAHTH PiBHOBAarW Bijl TeMIepaTypH, piBHSIHHS i300apu
Ta 130X0PH XiMIiYHOI peaxiiii.

Meronau po3paxyHKy KOHCTaHT PiBHOBArH.

Po3paxyHOK ckiaqy piBHOBOXKHHX CYMIiIIIEH.



. Bublp OnTHManBHHX YMOB IIPOBENEHHSA XiMI9HOTO IIPOILECY.
CrnocoOu KepyBaHHS XiMIYHHM IIPOIIECOM.

3. TEPMOJHHAMIKA  ®A30BHX PIBHOBAIT TA
PO3YHUHIB o . -

3.1. ArperatHi cTaHH.

331, Tas

BrnactuBocTi imeanmporo rasy. Mexi 3acToCyBaHHS pIBHSIHHA
Menneneepa-Knanetipona. Cymim imeanpHux rasis. 3akod JlanbToHa.
3MiHa TepMOAMHAMIYHHX IIapaMeTpiB IPH YTBOPEHHI CYMilli ixeanbuux
rasis. ,

Peanpuuii ras. PiBeanns Ban-nep-Baansca. [IpuBenene piBHAHHS
crany. Kputuyni Temmeparypa Ta THCK. BiacTuBOCTi peansHOro rasy
IIpH BUCOKUX THCKaX. ‘

OcCHOBHI IONOXEHHS KiHETHYIHOI Teopii rasis. Posmonin mMomexyir
rasy 3a IIBUAKOCTSIMH (eHeprismu) Makcsemna-BonsimMana.

3.1.2. Pinuna.

OcCHOBHI BIaCTUBOCTI PiOWHU: TYCTHHA, B’SI3KICTh, X 3aJIEXHICTE
BIZ TeMIlepaTypu. AconiffoBaHi Ta HeacowmiifoBani pimuHu. BHyTpimmii
THUCK Ta CTHCIIMBICTS piauH. JlieNeKTHYHa IPOHUKINBICTE. [loBepXHeBHit
Hatar. OcobmuBOCTI OyJOBU Ta aHOMAJIT PiaKOl BOAH.

3.1.3. TBepauii cTaH.

Kpucranivni Ta amMopdHi pedoBuHH. ATOMHI, MONEKyISpHI Ta
ioHHI Kpucramu. OCHOBHI  BJACTHBOCTI  KDHCTalidHOTO  CTaHy.
Koopnunanis Ta ymakoBka B Kpucraiax. OCHOBHI THUIH KPHCTAIYHIX
CTpyKTyp. Temneparypa miIaBIeHHs TBEPAUX PEUOBHH.

[3omopdizm, noniMopdizm, aroTpormis.

3.2.  OcHOBHI HOHATTS (ha30BUX PIBHOBAT.

®asa, CKJI1a0Ba PeYOBHHA, KOMIIOHEHT, TEPMOAMHAMITHI CTYyIEH]

cBoOOxM. YMOBH TepMonMHaMigHOI piBHOBard Mix asamu. Ilpasuia
daz I'i66c¢a. '

L)
L)
3.3. OOHOKOMIIOHEHTHI CUCTEMI.

3acTocyBaHHA IpaBwiIa (a3 10 OZHOKOMIIOHEHTHHX CHCTEM.
3MiHa TepMOAMHAMIYHMX NapaMeTpiB Ipu (a3oBUX I[EPETBOPEHHSX.
PiBusuus Kuaysiyca-Knameiipona. Temnotu (asoBuX IepeTBOpEHs.



3aje)HICTP THCKY HACHYEHOI mapd Bin Temmeparypu. HopmainbHa
TeMiepaTypa Kuminns. Pisasauus Knaysiyca-Kianefipona 1yt mporecis
BUMapyBaHHS Ta cyMbiiManii. Po3paxyHKH 3a UM PiBHAHHAM. MeTonu
BU3HAYEHHS TEIUIOT (a30BUX NIEPETBOPEHD.

HiarpamMu cTaHy OJHOKOMIIOHCHTHHX CHCTEM. P-T nmiarpama mns
BoH, i oco6muBocTi. Pa3oBa miarpama cipku. Jliarpama craHy AIOKCHIY
BYTJICLIEO. : ‘

3.4, IeoxoMIOHeHTHI CHCTEMM,

3.4.1. 3arajibHi BIaCTHBOCTI JBOKOMIIOHEHTHUX CUCTEM.

Crnoco6u rpadidHoro 300pakeHHs CKJIaay IBOKOMIIOHEHTHHX
crcTeM. 3B’ SI30K MiX Pi3HUMHE CII0cO0aMU BHPasy CKIIaty.

3aranpHa XapaKTepUCTHKa pO34MHIiB. 3MiHa eHeprii I'i60ca mpu
yTBOpeHHI pozumHy. Kiacubikamis po34MHIB: iIealbHi, TIPaHIIHO
po3BeneHi Ta peanbHi. 3aKOH Payis. XiMIYHUM ITOTEHIia)l KOMIIOHEHTIB
B imeaJbHUX Ta pealbHMX peYOBHHAX. AKTHBHICTH Ta KoedimieHT
AKTMBHOCTI KOMOHEHTIB po34nHy. Pisnsuus [166ca-lrorema.

3.4.2. PiBHOBara pifuHa-ras.

Po3unHHICTE Ta3iB B piguHAx. 3aleXHICTH PO3YMHHOCTI BiJ
TeMIlepaTypd Ta THCKy. 3axoH I'ehpi. Koncranta I'empi. KoidimieHT
abcopOii rasy.

3.4.3. PiBHOBara Mix po3BeI€HUM PO3UMHOM HEJIETKOI peYOBUHU

Ta HaCHYEHOIO MTapO0 PO3YMHHHUKA.

TeMrepaTypa KHIIIHHSA pO3BeIEHUX PO3UMHIB, il 3aleXHICTh Bil
KOHI[eHTpallii posumHy. EOymiockomis. EOymiockomiyHa KOHCTaHTA.
BusHaueHHd MOJEKYJIIpHOI Mach Ta I1X MOJEKYJISIPHOTO CTaHy Yy
PO3UYMHAX. '

3.4.4. PiBHOBara pifiuHa-mapa B CUCTeMax i3 IBOX PiIUH.

THCK HacuMYeHOI Iapd HaJ pealbHUMH PO3YMHaMU. Po3paxyHKH
ckiafy mapu. THCK HacWdeHOol IapH HajJ pPEalbHUMH PEYOBHHAMH.
ITo3uTHBHE Ta HEraTWBHE BiIXWICHHS BiJ 3aKOHy Paynsd, IX IpUYUHH.
IliarpaMu “THCK HAaCHYEHOI Iapy — CKIax’ Ta “TeMIlepaTypa KHIIHHS —
ckman® moaBiMHMX pimkux cucteMm. 3akoHM KomoBamosa Ta iX
TepMOJMHAMIYHE - OOrpPYHTyBaHHA. AseoTpomHi cymimi. IlpaBuia
BpeBchKoro. BusHadeHHS CKIafy piBHOBOKHUX (Qa3.

[Moxin po3yMHiB i3 ABOX PiAWH, IO HEOOMEXHO 3MIIIYIOTHCSL.
[eperonka Ta peKTUdIKaIis.

THCK Ta CKJIal IIapy HaJ| CyMIIIIIIO JBOX B3aEMHO HEPO3YMHHHUX
pigun. ITeperonka 3 BOASHOO Maporo. ¥



3.4.5. PiBHOBara pinuHa-piauHa.

Cucrema i3 1BOX pifmH, 10 OOMEXEHO 3MilnyioThes. Jliarpamu
B32a€MHOI PO3YMHHOCTI pisuHu. KpuTmuna Temmneparypa po3uMHEHHS.
IIpaBmiio Anekceesa.

Posmoxin po3urHHOI pinuHK MiX IBOMa piakuMu hazaMu. 3akoH
posmominy, HOro TepMOAHMHAMiYHEe ' OOIpYHTYBaHHS. Koedimient
posmozity. ®i3uKo-XiMiTIHI OCHOBU €KCTPAKIIii.

3 .4'6_ _PiBHOBaFa p; TIALIQA I NITOMA TITY

A qxrxEC ANIXLNV L AT LXL e

Temmeparypa 3aMep3aHHS pO3BENCHHX PO3YHHIB HENETKHX
PeYOBUH. 3aNI€XHICTh 3HIKGHHS TEMIIEpaTypd 3aMep3aHHsS  Bif
KOHIIEHTpallli po3umHiB. Kpiockomis Bu3HaueHHS MONeKyIApHO! MacH,
CTYIIEHIO JHCOL{alil Ta CTYIeHIO acomiamii PO3YMHEHNX PEYOBHUH
KPIOCKOIIYHHUM  METOIOM. I[30TOHIYHMIA koediitienr. Komiratusai
BIIACTHUBOCTI.

Po3yuHHICTE TBepAUX TiN y pigwHax. ImeanbHa Ta peaspHa
PO3YUHHICTE. 3IEXHICTh POYUHHOCTI Bim TeMmmepaTypH. PiBHSHHS
[Ipenepa. )

Jliarpama IUTaBKOCTI TBOXKOMIIOHEHTHHX cHcTeM. Tepmidmmii
anani3. KpuBi 0X0JNOMKeHHs Ta KpUBI HATPiBaHHSL.

CucremMy, KOMIIOHEHTH SIKHX HEOOMEXEHO PO3UMHSIOTHCS B
PIIKOMY i HE DO3YMHSIOTBCSA B TBEPAOMY CTaHi (iarpaMH 3 eBTEBTHKOID,
AMCTEKTUKOIO Ta 3 IEPUTEKTUKOI0). JliarpaMu pO3YMHHOCTI TBEpIHX
PEYOBHH B piIUHAX.

CucremMu 3 HEOOMEKEHOIO PO3YHMHHICTIO KOMIIOHEHTIB B piaxomy
Ta 3 0OMEXEHOI PO3YMHHICTIO B TBEPAOMY cTaHi. JliarpaMu ruiaBkocTi
CHCTEM, KOMIIOHEHTHU SKHX HEOOMEXHO PO3UYMHSIOTECSA B PiIKOMY Ta
TBepIOMY cTaHaxX. JlanbToHIAM Ta 6epTomiay.

3.5. TpHUKOMIIOHEHTHI CHCTEMH.

3acTocyBaHHs mpaBmwia (a3 OO TPUKOMIIOHEHTHHX CHCTEM.
I'padiune’ 300pakeHHs CKlagy TPUKOMIIOHEHTHO! CHCTEMH: METOJH
I'i66ca Ta Poseboma. Jliarpamu IUIABKOCTI TPUKOMIIOHEHTHHX CHCTEM
6e3 XiMi9HOI B3a€MOZIi Ta 3 yTBOPEHHAM XiMi9HUX CIIOJTYK.

4. XIMI9HA KIHETHKA, vH OBEPXHEBI ABHII]A,
KATAII3

L

4.1.  OCHOBHI NOHITTS XiMIYHOT KiHETHKH.

Tepmomunamiynuil Ta KiHETHYHI KpHTepii peakuiiHol 3xatHoCTI
XiMiyHoi cuctemu. ITpocti Ta ckinagni peakunii. JlimMiTyroua crais.



4.2. ®opmanbHa KiHETHKA.

3B’430K MiX IIBHAKICTIO XiMi4HOI peakuil Ta KOHLEHTpaIiiMH
pearyroyux pedyoBHH. 3aKOH Hirounx Mac. KiHeTHduHe piBHSAHHS peakii.
KoncranTa mBHAKOCTI XiIMIYHOI peakiiii. [Topsmok peaxiiii.

KineTnano HE0OOPOTHI peakIlil HyIEOBOTO, IEPILIOTO, APYTOro Ta
TPeTBOro nmopsakis. KiHeTudH] piBHSIHHS peakilii, po3MipHiCTE KOHCTAHT
IWBHUAKOCTI Ta ¢opMyms Jus Ix pospaxyHkiB. Yac (mepion)
HaIlIBIIEPETBOPEHHs, FOr0 3alle)XHICTh BiJ KOHLEHTpALii B peakIfisx
PI3HUX MOPSIAKIB.

Meroau Bu3HAa4YeHHA MOPSAAKY peakiil (MeToX IiCTaHOBKH,
I‘pa(bquI/Iﬁ METOM, BH3HA4YEHHA IOPANKY peakiii 3a  yacoM
HAIliBIIEPETBOPEHHSA, METOJ HaIHIIKY KOMIIOHEHTa, MeTox BaHT-
I'odda, MeTox MOYaTKOBUX IIBUAKOCTEL).

Kigetnka  CKIamHUX  peakimii. IIpuMHIMO  He3aleXHOTO
NPOXO/KEHHS OKPEMHX €NEeMEeHTHUX CTaliifi CKIaZHOro XiIMI9HOTO
npouecy. [Tapanensni, 060pOTHI, IIOCIIIOBHI, CYTIPsDKEH] peakIlii.

3aJeXHICTh IIBMAKOCTI XiMi4HOI peakuil Bix TemmepaTypu.
IIpasuno Baut-I'odpda. TemnepaTypruit koedinieHT IBUIKOCTI peakIil.
PiBusannHs Appeniyca. Enepris axtusamii Ta MeTonu ii BH3HAUEHHS.
EnepreTuyHi fiarpaMy XiMidHHAX peaKIlii.

4.3. TeopeTwuHi ySIBICHHS XiMi4HOI KiHETHUKH.

CyvacHi ysBIE€HHS IPO MEXaHi3M €JIEMEHTApHOIO XiMi4HOTO
akTy. Teopis aKkTHBHUX 3iTKHEHb. BHU3Ha4eHHs eHeprii axkTuBamii y
MeXaxX Teopil aKTMBHMX 3iTKHEHb, 11 3B’S30K 3 €HEpri€lo aKTHBAIii
Appeniyca. Ctepuanuit haxrop.

Teopis mepexinHOTro cTaHy ab0 aKTHBHOIO KOMILIEKCY. PiBHSHHS
3AJIEKHOCTI IIBMAKOCTI peakmii Big TemmepaTypd. EHTambmis Ta
€HTpOIIis aKTUBAIlil, IX 3B’S30K 3 €HEpricro aKTUBALil 3a AppeH1yc0M Ta
CTEPUYHHUM (PaKTOPOM.

4.4. KiHeTuKa JIaHIFOTOBHX pPeaKiliil.

[lpupoma NaHIIOrOBMX peakmiff Ta IX cTafil: 3apo rKeHHS,
po3BUTOK Ta oOpuB naHmora. Heposramymkeni Ta posramymxexi
JaLoToBi peakmil. 3aneXHicTh MIBHIKOCTI JAHIIOOBUX IPOIECIB Bij
TUCKY. BImMB TemmepaTypu Ha Mexi 3aliMadHi. PoGotu M.M.
CemeHoBa. JIaHIIFOTOBI peakiil y XiMi4HIM TEXHOIOTI].

4.5. Kineruka GoTOXiMIYHUX Ta paialifiHO-XIMIYHUX peaKIiil.



IMpupoma ¢oroximMiurmx mponeciB. IlepBHHHI Ta BTOPHHHI
npouecH. - OcHOBHI 3akoHH QoTroximii. KsaHTOBHI puxin. Kigeruka
doroximiynux = mporeciB. 3akoH Jlambepra-bepa. . OcHOBHI THIH
doToxiMiunux peariii (i3oMepu3arlis, IpueAHaHH, HOTONI3).

ITpuposa Ta MeXaHi3M pamianiiHo-ximMiuaux mporecis. Crazis Ta
THIIM IMX Ppeakilii, iXx ocoOmuBocTi. I BUIPOMIHIOBaHHS BHUCOKHX
eHepriif Ha XiMiuHi cucTeMy Ta ii BUKOPHCTAHHA B XiMiuHIA TEXHOJOTII,
Pamioniz rasiB, BOOM Ta BOMHMX PO3YMHIB, OpraHIYHUX CIIONIYK.
PanmianiiHo-xiMigHa TTOTIMeniRATTS

4.6. Di3uKO-XiMis MIOBEPXHEBUX SIBUILL.

4.6.1. TToBepxHeBi ABUINA HAa MEXI “ TBepHe TIJIO —Ta3”.

Monekyisipra ancopOIiis rasiB Ha OIHOPIAHIM mHoOBepxHi. PiBHAHHA
" Jlearmiopa. Koncranrta piBHOBaru azxcop6buii. ITomimonexynsapna ancopOuis Ha
onHOpiaHiK moBepxHi. Teopist bpyrayepa-Emmera-Tennepa (BET).

4.6.2. TepmonuHamika azmcopOuii Ha HEONHOPIAHIA ITOBEPXHI.
[IpuuuHu HeomHOpinHOCTI moBepxHi. Kinetuka amcopOmii Ta mecop6buii rasis Ha
oJHOpiAHUX moBepxHsx. KOHCTaHTH MIBUAKOCTI Ta €Heprisd akTuBaLii afcopouii —
Jecoporii.

Kineruka agcopOuii Ha HEOJHOPIAHUX IIOBEPXHAX.

4.6.3. TIoBepxHeBi SBUINA Ha MeXKi PO3MOMiTy “pimuHa —ra3”,

Agncopbuitine piBasuHs [166ca. IloBepXHeBHM HATHUCK PO3YMHIB.
ITosepxHeBo-akTHBHI pedyoBuHH (ITAP).

Isorepmu amcop6bmii. PiBesHHS I'eHpi, Illmmkoscekoro, Jlenrmropa.
Bymosa agcopbiiitHoro mapy. -

[ToBepxHs po3moAiTy “ TBepe TLIO — pIIAHA”.

SIBuIne Ta TerioTa 3MOYyBaHHSA. MeToau BU3HA4YeHHS KpalioBOro KyTa.

AncopOrist i3 po34MHIB HEENEKTPONTIB Ta eNeKTpoiitis. IlpaBumo
[Taggera-Panuca. IlepBrHHAa Ta BTOpUHHA a1cOpOIIis IPOTH 10HIB. IoHHUHE OOMIH.
PiBasiaHs HiKONBCHKOTO. '

[IpakTHYHE 3aCTOCYBaHHs OBEPXHEBUX SBUII 1 aICOPOILII.

4.7. KiHeTHKa reTepOreHHUX IIPOLECIB.

Crerudika Ta OCHOBHI CTafil reTeporeHHUX npouecis. Judysis.
3akon ®ika. Koedimient mudysii, #oro 3aiexHICTs Bl ‘TeMIEpaTypH.
CramioHapHuii Ta HeCTAalliOHAPHUH PEXHM TI'eTepPOreHHHX IIPOIECIB.
JIudysiiiga Ta KiHeTHYHA OOJACTI I'eTEPOTeHHUX XIMIYHMX IPOLECIB.
BriMB TeMIepaTypu Ta NepeMillyBaHHS Ha IIBHUIKICTH E€TEPOreHHOrO



nporecy. ExcrepuMeHTalbHe BH3HAUYCHHS TBEPAUX . TUT y piAMHAX,
METaJliB Y KUCIOTaX.
Tomoximiuni  peakuii. Crymiae neperBopeHHs. Kinernka

TONOXIMIYHMX peaklifi. 3MiHa CTYNEHIO IEePETBOPEHHS Ta IIBUIKOCTI

peaxuii BIpoIOBXK Jacy.

4.8. Karamnis.

3aranbHi OCOOJMBOCTI KaTalisy Ta BJACTHBOCTI KATamli3aToplB
(katamis = Ta  XiMiYHa piBHOBara, aKTUBHICTb, CEJIEKTHBHICTH
KaTayizaTopiB). BIuB kartaii3aTopiB Ha KiHeTHYHI IapaMeTpy peakxiliid.
Tunu kartanisy (TOMOI€HHUM, TeTepOreHHUI, aBTOKATai3).

MexaHi3M Ta eHepreTHYHi [iarpaMd TOMOTEHHOTO KaTali3y.
Buau romoreHHOTO Karaiizy. KucioTHo-0CHOBHMM KaTalis.

OcoOnMBOCTI  reTeporeHHO-KaTamiTHYHUX mpouecis.  Crapii
TeTepOreHHOro Kartanmizy. Pomp XeMocopOIii y KaTaJiTHYHOMY akKTi.
Ilpupona axkTHMBHMX LEHTPIB Ta MOBEPXHEBHX IPOMIKHHX CIOJYK.
IIpomoTyBaHHs Ta OTPYy€HHS KaTali3aTopiB. MexaHi3M Ta eHepreTUuHi
JiarpaMy reTepOreHHOTO KaTali3y.

Mynpsrunnersa teopis bananmina.

5. EJIEKTPOXIMIA.
5.1. PiBHOBaray po3unHax eJeKTpPOJIITiB.

OCHOBHI IOJNIOXEHHS TeOpil eNeKTPONITHYHOI  JUCOLiaIi.
Knacudikamis enexrponiTis. KoHCTaHTa Ta CTYmiHb eNeKTPOJITHYHOL
nuconianii. 3akon posseneHHs OcBanbia. EnextponiTiudna mucortiamis
Bogy, pH posuunHiB. I'inpomnis, koHCTaHTH Timpomnisy. BybepHi po3unnm.

[oH-ioHHI B3aeMOfil y poYMHAX eIeKTpONiTIB. Mexanizmu
YTBODEHHs 10HIB y pO3YMHaX. 3arajbHa CxXeMa pPIBHOBAl y pO3UMHAX
eJIeKTPOJIITIB. BIMB XIMIYHUX Ta (Di3WYHUX BIACTHBOCTEN PO3YMHHMKA
Ha CUJIY eJIeKTPOJIITY.

IoH-10HHI B3aeMOJil y pO3YMHAX EJNEKTPOJITiB. AKTUBHICTH Ta
Koe(ilieHT aKTUBHOCTI eNeKTpoiiTy. loHHa cuia poszuymHy. IIpaBuio
10HHOI CHIH. 3B’S30K KoeQillieHTa aKTHBHOCTI eJeKTPOJTY 3 10HHOINO
CHJIOI0 po34yuHy. Teopis cunpHHX enexTporitiB Jebas-Xrokkens. lonna
atMocdepa. 3B’S30K CEpeAHBHOTO I1OHHOTO Koe(illieHra aKTUBHOCTI
CUJIBHHMX €JIEKTPOJITIB 3 10HHOIO CHJIOIO PO3UMHiB. [oH-ioHHA B3aeMomis
y KOHI[EHTPOBAHHUX PO3UMHAX, aCOLiallisl i0HiB.

5.2. Enextpu4Ha NpPOBIAHICTH (€IEKTPOIPOBIAHICTE) PO3YMHIB
€JIEKTPOJIITIB.
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IIuToma Ta MOJNSpHA €NEeKTPOIPOBIAHICTh. 3aJIEKHICTL ITHTOMOI
Ta MonﬂpHo'l' €JIEKTPOIIPOBIAHOCT] CIaOKHUX Ta CHIBHUX €JEKTPOJITIB BiJ
KOHLIEHTpallii Ta TeMeparypu. I panundHa MOJISIpHa €JIEKTPOIIPOBIAHICTS,
METOOM 11 BH3HAYEHHA. PyxXNmBICTH 10HIB, I 3aleXHICTH BiA
TEMIIEpaTypH, NPHUPOAX IOHIB Ta B’SA3KOCTI PO3YMHHHKA. 3aKOH
He3aIeXHOro pyxy ioniB Komppayma. Unciao mepeHOCY Ta METOOH IX
BU3Ha4YeHHS. AHOMaJIbHI YKClIa IEPEeHocCy. _

Teopis eNEKTPONPOBIAHOCTI CHJIBHUX €JIEKTPOIITIB Jle0asi-
Xrokkensa-Onzarepa. KoedimienT €JIeKTPOIIPOBITHOCTI.
EnextpodopeTtnuHuii Ta penakcamidHuii - edekTH, IiX BIUIAB Ha
€JIEKTPOTPOBiAHiCTE. PiBHanns Jle6as-Xrokkeni-Onrasepa. Ecradernuit
(IpOTOTPOIHMHI) Ta eNeKTPO-IOHHUM MeXaHi3M IIepeHOCY CTPYyMy B
pPO3YHHAX.

Konmykromerpis. MeTogu BHMIPIOBAHHS eJEKTPOIIPOBiIHOCTI
pPO3YHMHIB  €IEeKTpPOJiTiB. KOHIYKTOMETpHUYHUI METOJ BU3HAYEHHSI
CTYNIEHIO JHUCOLIalil Ta KOHCTAaHTH nucoliamii. ExcrnepumenTanbHe
BU3HAYEHHsd  IOHHHUX  pyXJHMBOCTeH. BusHaveHHs  po3uuHHOCTI
BAXKODO3YMHHUX PEYOBHH 32 KOHIYKTOMETPUYHHMH  JaHHUMHU.
KonnykTomMeTpruHe TUTpYBaHHIL. -

5.3. Enextpopymwiiini cumu (EPC) Ta enexTpoasi moTeHmiai.

MexaHi3M BHHUKHEHHS €JIEKTPOIHHX IOTeHLiamiB. 1lonBifHmHA
enextpuanuit map. [orennian EPC enexTpoxiMidHOT crcTeMu.

CranmapTHi eNeKTpomHi moTeHmiamu. EnekrpoxiMidnuit psn
Hanpyr. Knacudikamis enexkrpoxis. Enexrpomy — mepimoro ta apyroro
pamy (rasoBi, OKMCIIOBaJbHO-BIJHOBHI, XIHTiIIPOHHUN e€IEKTPOJ,
CKISHMI eJeKTPOX). 3aleXHiCTh €NEeKTPOJHMX IIOTEHIANB Bif
aKTHBHOCTI 10HiB, III0 BU3HAYAIOTh [IOTEHITIAI.

OcHOBHI ~ THNM TaJbBaHIYHMX JaHMmOriB  (Ximiumi  Ta
KOHIIeHTpaulikH1). Audy3iiHnuil moTeHIial, MeXaHi3M HOoro BUKOHAHHS Ta
3aJIEXKHICT BIJl AaKTUBHOCTI Ta IPUPOIH eNeKTPOJiTiB. Meromu
BpaxyBaHHS Ta YCyHeHHS mudysifiHux moreHmani. JlaHmor 6e3
IEPEHOCY Ta 3 TIEPEHOCOM. ,

Merogu BumiproBanHs PEC rameBamiuHmx ejeMeHTIB Ta
eNIEKTPOJHMUX MOTeHLianiB. Enextpoau mopiBusHHsa. EnemeHnT BecToHa.
TepmopuHaMiKa IaJIbBaHIYHOTO eJEMEHTa. BU3HAYeHHS HampsIMKy Ta
TEPMOJMHAMIYHAX IapaMeTpiB XiMiYHOI peakuii, 1m0 NPOXOmATH Y
ralbBaHIYHOMY  eleMeHTi. PoO3paxyHOK  KOHCTaHT  piBHOBAaru
eJIEKTPOXIMIYHUX MTPOIIECiB.

TToTeHmioMepis. Busnauenns 00y TKY PO3YMHHOCTI
BaXXKOPO3YMHHUX pPEe4OBUH IOTEHLIOMETPUIHUM METOJIOM.
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IloTeHuiomeTpudHe BH3Ha4eHHs pH posuumHiB. Iorenniomerpuyne
TUTPYBaHHS.

5.4. HepiBHOBaXxHI eleKTpoaHi Iporecy.

Enextpopni mpomecu mpm emekTpomisi. 3akoHu eNeKTPOIizy
®Qapaness. Buxinm mnponmykriB enexrpomizy 3a ctpymoM. Ilopizui
IOPYIIESHHS 3aKOHIB €JIeKTPOJI3Y, IX IPHYHUHH.

LiCKTPOAHE TIOIPASALD, 11 BUIK, Tiepenanpyra, 3acTocyBaHHS
LpOro sIBUINA B eNeKTpoinisi. PiBmanms Tadens. Hampyra po3KITaTy
€JIEKTPOJIITY.

3acTocyBaHHs €JIEKTPOITIZY B ~ IIPOMHCJIOBOCT]
(TimpoesneKTpoMeTanmypris, paiHyBaHHS MeTaiB, €JIEKTPOJIITHYHE
OTPMMaHH{  XJIOPY  Ta JIyriB, HEOpraHiYHWA Ta OprasivyHmi
€JIEKTPOCHHTE3).

XimivHE KEpeno CTpyMy; BUMOTH, IO 10 HHUX BHCYBAaIOThCS.
Enemenu ta akymynstopu.

Koposis. Mexanism enekTpoximignoi Koposii. Croco6u 3axucty
BiJl KOpO3il: 3aXWCHI IIOKPUTTS, KATONHHI Ta IPOTEKTOPHUM 3axUCT,
[IaCUBYBaHHs MeTalliB. IHribiTopu Koposii.

6. EJIEMEHTH BYEHHA ITPO b Y/IOBY PEYOBHHU.
6.1. Jlesxi nutanHs 6y,B;OBH aToMa Ta aTOMHOI0 sIIpa.

Eneprist 38’a3Ky HyKIOHIB B simpi. OGOJIOHKOBa MOENs anpa.
[Ipurnunu  xnacudikamii cTaGiTBHEX  i30TOMIB. PosnoBcromkenHICTh
CTabIIBHMX 130TOIIB. 3aK0H CTAJOCTI 130TOITHOrO CKIIaJy.

Ipuponna pamioakrusHicTs. [Ipuponsi pafiOKTHBHI eTeMeHTH B
IEePIOANYHIN cHcTeMi XiMIYHHX €JeMEeHTIB. Jlerki, cepemni Ta Baxki
NPUPONHI- pamioakTMBHi emeMeHTH. IlpHpojHa PaliOaKTUBHICTL —
3arajbHa BIACTUBICTh MaTePiaIbHOIO CBITY. -

UItygna papmioakTuBHiCTs. OCHOBHI THIIH SIEPHUX peakilii,
cxeMH IX 3anmcy. TepmosiepHi nmporecy.

6.2. XiMIYHUH 3BSI30K.

EnexrpoHHi Koudirypamii aromis. ATomui paniycu. I[Totenniamu
iomizamii Ta cmopimHeHicTE 10 €JIEKTPOHA, IX 3aJeXHICTh B
NIOPSIKOBOT'O HOMEpA eleMeHTa. EnekrpoHeraTiBHicTD.

KopanenTtnu#t  38’s30k.  IlomsapHMil  3B’A30K. HoHopHO-
alleITOPHMH 3B’ SI30K. |
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IonHu#i 3B’430K. IoHHI paniycy; iX 3MiHa B Ipynax Ta Iepionax.
lonHni B’ 430K, Horo eHepris. PiBasuHa Kamycruacbkoro.

Mertaniuamii  3B’g930K. BopgaeBuii 3B’s30k. KarenanoBuii® Ta
KJIATPATHHI 3B’ SI30K. ’

6.3. IlonspHi BIaCTHBOCTI MOJIEKYL.

EnexTpryHuii OHMNOONBHUNA MOMEHT, HOro 3B’sS30K 3 OyI0OBOIO

MOJNEKYHH T3 CTYHSHSM HOOIDHOCTI. LIOMAPH3ALA. OpicHTAIlNEA,
nedopmarliiina, MosgpHa. 3HaTHICTH [0 Ioispu3amii. 3B’A30K
nojsgpu3anii 3 JOUNOJIBHUM MOMEHTOM. Pedpakiis — mnmroma Ta

MOJIEKynspHa. AIWTHBHICTE pedpakuii. 3acTocyBaHHS  METOMY
pedpakmii y ximii. ' ~

6.4. CrexTpockorisl.

CHeKkTp  eNneKTpOMarHiTHUX  KOJHMBAaHb. . THIOM  B3aeMOil
BUIIPOMIHIOBAaHHS 3 PEYOBHUHOIO: 3aJIOMJICHHS, PO3CISHHS, MOIApU3ALlis,
IIOTJIMHAHHSL.

6.4.1. CrexTpockoris B BUAUMIH Ta yneTpodioeToBiit o6nacTax
CIIEKTpY.

AtoMHO-ancopOuifiHa crmekTpockomis. EmeMeHTHHME — aHami3.
CnexTpy a3epKanbHOro ta AudysiHoro BimoOpakeHHs. Pa3zoBuil aHai3
3a CIIeKTpaMu AUQy3iitHoro BimoOpaskeHHs. JIFOMIHICIIEHTHUN aHAaI3.

Monexynsapri ~ cnektpu — moriwHaHHS.  OCHOBHI  THUIH
CIEKTpalbHUX  IpHIaJiB  ONTHYHOIO  Mialma3oHy:  IIOJNyM’sHi
CIIEKTPOMETPH, CIEKTPOMETPH 3 AUGDPAIiHOI pEIIiTKO0, Ja3epHi
criekTporpadu.

6.4.2. IY-cexTpocKorrisi. ’

Banentni Ta gmedopmaniffHi KONHMBaHHS aTOMIB B MOJEKYII.
KonusaneHi cektpu. CIeKTpoCcKoIiss KOMGiHOBAHOTO pO3CiSHHS CBITIIA.

6.4.3. PaI[iOCHeKTPOCKOHiSI.

OOGepTanpHi CieKTpH.

MargiTHI MOMEHTH eJIeKTpOHa Ta Spa.

EnexTpoHHMM napaMarsiTHuUM peszonanc. EITP-crexTpockormis.
JliarHOCTHKA BITBHUX paIUKaliB. ‘

SlnepHui MarHiTHHR pesoHaHc (SIMP). SIMP-cniekTpockormis.

6.4.4. PeHreHiBcbKa CIIEKTPOCKOIIIsL.
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EnexktporHa cnekTpockomis mis ximigsoro anamsy (ECXA).
- Penrenisepki  criexkTpomerpu Ta cuextpometpu ECXA. Enementnuii
aHaii3. BU3HaYeHHs BaeHTHOrO CTaHy aTOMiB.

60.4.5. Mac-criekTpockoris. 7

Ilpupopa  mac-cmektpis. 3acrocysanns Mac-CIIeKTPOCKOITil:
BU3HAYCHHS 130TOIHOTO CKJIafy DEYOBHHH, CKIIany cymimiei, 6ymoBu
OpTaHIYHUX PEYOBHH.
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