MEPEJIMOBA .....coouiiiiiitiinntiineicnstissesssssessessssssssssssssssssssssessssssssssans 9
TEMA 1. TIOHATTA [TPO ATOM, MOJIEKYITY, MOJIb ...ueeiersnnenees 11
1.1. TonsaTTs mpo “aroM” i “Monekyny” Ha OCHOBI
ATOMHO-MOJIEKYISIPHOTO BUEHHS (XIX CT.) toooveeiiiiiiiieieceee 11
1.2, XiMIYHI @IIEMEHTH ....ecevuvrveeererreeesserreeessreeessnseeesssseeessssseessssseessnnnns 12
1.3. Knnacudikaiiss peYOBHH. AJOTPOIIIS ...ccuvvvreerereeeernereeeserreeessennenens 12
1.4. BimHocHa aTOMHA Ta BIJHOCHA MOJICKYJSIPHA MACH ........cceeneennn. 13
1.5. MOJb. MOJISPHA MACA ..eeveeeeiieiriieeeeeeeiiiiieeeeseennnrreeeesesssnnnnnneeeesens 14
P036 53Y8AHHA TMUNOBUX 3AOAU .........ooeeeevieeeiiiieeeiiieeeeiieeeesiiaeeaeivaae e 16
3anumanns i 3a0aUi 05 CAMOKOHMPOTIO ......eeeeeeaeaaieeae e, 17
TEMA 2. OCHOBHI 3AKOHU XIMII ..cccecvuererereeeessseresessssssssesesenssenes 19
2.1. XiMiuHi CUMBOIIH, (QOPMYIH W PIBHSTHH ..ccuveeeeereeieanneeeaieeaneennns 19
2.2. Ximiuni peakiii. Knacudikaiis peaxiiid.
TEPMOXIMIUHI PEAKITIT ....vvvveeeeerieeesireeessrreeessrreeessereeeessnseeessnseeens 20
2.3. 3aKOH 30CPSIKEHHS MACH PEUOBHHHU .....ccevvereeerreeensereeensenreeessennenens 23
2.4, 3aKOH CTAJIOCTI CKIIANLY PEUOBHHM .....ecerevrererrerreeesserreessnreeessnneeanns 23
2.5. TloHATTS Mpo XIMIYHUI €KBIBAJICHT Ta MOJSPHY Macy
CKBIBJICHTA MPOCTHX 1 CKIATHUX PEUOBHH .....ccvvererrerveeernereeenennes 24
2.6. 3akoH ABOrazipo. MOJSIDHUI 00 €M TA3Y ...ccccvvereerrreeenerveeennenennns 29
2.7. BiTHOCHA TYCTHHA TA3IB ...ccccvevveeeerurieeesnreeensereeeesssneeesssseeesnsseesnnes 33
P036 A3Y8AHHA TMUNOBUX 3AOAU .........ooeeevieeeiiiieeeiiieeeeiieeeeiaeeeeivaee e 34
3anumans i 3a0a4L ON5L CAMOKOHMPOIIO ......c..vvvveeerveraesirreeeeirreesnnseeaens 43

TEMA 3. IIEPIOJIUYHUN 3AKOH 1 IIEPIOJJMYHA
CUCTEMA EJIEMEHTIB . I. MEHJEJICEBA.

BYJIOBA ATOMIB ...cuiiiirenennccrenecssensenssessensscssessecssesseesenne 46
3.1. Ilepiognuna cuctema enementiB Jl. I. Menneneena.
Mauti Ta Benuki nepioau. ['pynu i miarpynu €neMeHTIB............... 46
3.2. Cknagna OyznoBa aTtomiB. Byznosa simep aTowmis.
[30Tonu. [300apHU. [30TOHMU ...ccevevviieeiiiieeciiie e 48

3.3. IloHATTS MpoO eneMeHTapHi YaCTHHKH. SIaepHi peakiii.
PaZlIOAKTHBHICTD ..uvvenviiiiieiiieieeiieeieeeite ettt 51



3ArAJIbHA XIMIS

3.4. CyyacHa MOJielib CTaHy €JICKTPOHA B aTOMI.

BynoBa eleKTPOHHUX OOOJOHOK ATOMIB ......cccervveeerereeessanveeenennas 53
3.5. Enexrponni popmynu. [Ipuninun HaiimeHmol

CHEPTII. S-, P-, d-, T-CHEMEHTH .....cccovvviiiiiiiieeiiiee e 57
3.6. TlepioguuHuii 3aKOH 1 MEpiOMYHA CHCTEMa CJICMECHTIB

y CBITJII BUYCHHS MPO OYIOBY ATOMIB ....eeeererieeeriereeeeirreeenereeeesnenens 63
3.7. lepioguyHi BJIACTHUBOCTI aTOMIB. EJIGKTPOHEraTHUBHICTS ............. 66
P036 53Y8AHHA MUNOBUX 3AOAU .........ooeeeieeeiiiieeeiiieeeeiieeeeieeeeeivaae e 69
3anumanns i 3a0a4i 05 CAMOKOHMPOTIO ......eeeeeeaeasieaeeee e, 73

TEMA 4. XIMIUHUM 3B’ A30K cuceuuerrerenrenemenenenssessessessessessssssssssssenes 77
4.1. OCHOBHI THNH XiMIYHOTO 3B’SI3KY.

KoBanieHTHUI 3B’S130K 1 MEXaHI3M HOTO YTBOPEHHS ..........evveennne.. 77
4.2. BiacTUBOCTI KOBAJICHTHOTO 3B’S3KY. G- 1 TT-3B SI3KH ......ccvveeenenee. 80
4.3. T'iopuausantis aTOMHUX opOitaneii. sp-, sp?-, sp*-riopuausaitis ... 83
4.4, VIOHHHE 3B H30K ....ovvvereereeeeeecesesseseseeseseeseesesessesesessesesessesenenees 89
4.5. TlonspHi Ta HEMOJAPHI 3B SI3KU Y MOJICKYJII ...vvvvveeeereeeeenreeennenenns 90
4.6. METATMTIHUM 3B MB0K . ..eeeiuriieuieeeiieeaiieeateeeteeesneeesseeeaseeesneeesnneeenns 92
4.77. BOTHEBUM 3B SIBOK ....veeeiruiiieeiiiieeeniiteeeniiteeesirteeseieeeesabeeeesanaeeens 92
4.8. Buau xiMiuHuxX (GopMysl. CTPYKTYPHI DOPMYIIH ......vvveereeveeeannnnen. 93
4.9. CTyniHb OKUCHEHHS 1 BAJICHTHICTD ...eeeervrereererreeenerreeesereeessnneeanns 93
P036 53Y8AHHA TMUNOBUX 3AOAU .........ooeeevieeeiiiieeeiiieeeeiieeeeiieeeeivaee e 95
3anumans i 3a0a4L ON5L CAMOKOHMPOIIO .......vvveeeirreaesrvieaeirreeeniiveeeens 101

TEMA 5. IIBUJIKICTh XIMIYHMUX PEAKIIINA.

XIMIYUHA PIBHOBAT A .cuueeiiiieciivnnneericcsssscnnssssnssssssnssssssecs 103
5.1, IIBHUAKICTD XIMIUHHX PEAKIIIH veeevevrrreeerreresereeessrreeesssnreeesseneesans 103
5.2. @axTopH, IO BIUIMBAIOTH HA MIBHJKICTh PEAKIT .....ccvveereveennennn. 104
5.3. EHEPIISL QKTUBAIIT ..eeeevevvereeirieeeriieeeesnreeeseneeeeessreeesenneeesnsneeessnnns 105
5.4. TIOHATTS TPO KATATI3 1 KATAIBATOPH ..vevvvrerrerreeeenerreeernereeesrennenens 106
5.5. HeoOOpOTHI 1 OOOPOTHI PEAKIIIT .....vrerrerrereeerieeeririeeererreeessenaeeanns 108
5.6. Ximiuna piHoBara. [Ipunnun Jle [IaTenbe ........ccccceevvveeeennnenn.. 109
5.7. Tepmoximis i TepmomuHaMika. 3aKOH ['€CCa .......cccvvvveevvrerennnnnn.. 111
5.8. Enepris ['i00ca 1 HaNpsSMIICHICTh XIMIYHUX TPOIECIB.........0veeennenen.. 114
P036 53Y8AHHI TUNOBUX 3AO0AU .........voveeeivieeeiiieeeeiiieeeeieee e 117
3anumanns i 3a0a4L ON5L CAMOKOHMPOIIO .....c.vvveeeirreaesrvieaeirreeenireeeens 122

(1)




TEMA 6. PO3UMHU. TEOPIS EJIEKTPOJITUYHOI

D107 (010 1§ U\ 11§ U 128
6.1. PO3YMHHICTD PEUOBHH Y BOMI...eccrrerrreeeiereeeasnreeesserseeesssneessssnseeennes 128
6.2. Hacuueni, HeHaCHUYCHI Ta MEPECUUCHI POZUHHHU ......oeeeerevreeeennnnenn. 129
6.3. 3aJeKHICTh PO3YMHHOCTI PEUOBHH BiJl TEMIIEPATYPH ........evveeennenee. 130
6.4. Ximiyna teopis pozuuHiB J[. I. MeHneneena.

ConbBatH 1 rigpatu. TemaoBi sSBUINA IiJ Yac PO3YUHEHHS ......... 131
6.5. UnciioBe BUPAKEHHS CKIIANLY POZUHHIB ...veeevrevrereererreeensereeeenennenns 132
P036 513Y8AHHA TMUNOBUX 3AO0AU .........vvveeeiieeeeiiieeeeiiieeeeiieeeeeiiee e 133
6.6. EJCKTPOTITH 1 HECIIEKTPOITITH ...ecevvvrereererreeesssrreeesserseeessnseeesssseeennes 146
6.7. Teopis €NEKTPONITHYHOI JIUCOIIAIL].

MexaHi3M JAMCOIIAIIT, TIAPATAIIS HOHIB .....evvveeeerieeerireeesirieeennes 147
6.8. ucoryialfisi KMCJIOT, OCHOB 1 COJICH y BOIHUX PO3YHHAX ............. 149
6.9. Ctyninb nucomiamii 1 3aJeKHICTh OO BiJl KOHI[EHTpPAIIII.

CunpHi Ta cnabki enektponitu. KoHcTraHTa nucomiamii .............. 150
6.10. Hducoriamis Boau. BOMHEBUN TOKAZHHUK .......oveveererverenerreeennereenns 152
6.11. Peakuii #ioHHOro 0OMiHy. YMOBHU X HE3BOPOTHOCTI.....ccceveennienne 153
P036 53Y8AHHA TMUNOBUX 3AOAU .........vvveeeiiieeeeiiieeeiieeeeieee e e 154
3anumanns i 3a0a4i ON5L CAMOKOHMPOIIO .....c.vvvveeeirreaesirreeaeirreeenireeeens 164

TEMA 7. HAUBAXIJIUBIIII KJIACU HEOPT AHIYHUX

(O 1 (0 2] 7 N 171
7.1. Okcumy, iX ckiaja, Ha3BU OKCUIIB, JOOYBaHHS,

XIMITHI BITACTHBOCTI 1.uvvvveeereerieeeserreeeserseeeseseesessssseessssseesssssseeennnns 171
7.2. OcHoBH, iX Ha3Ba, JTOOyBaHHS 1 BJIACTUBOCTI.

AMQPOTEPHI TIIPOKCHIIH ...eeeuerveeernereeeesnrreeesserreeessseeessssseeesssseessnes 174
7.3. Kucnoru, ix Ha3Ba, 1OOYBAHHS, BIIACTUBOCTI .....cccvvvreerevreeennennnn. 176
7.4. Comi, X BIaCTHBOCTI, KJIaCU(iKaIlisi CONEH,

HA3BU 1 JOOYBAHHS COJCH .....vvvrerrevieeeeerieeesereeeessreeessnseeesssssenennes 177
7.5. KOMIUIEKCHI CITOITYKH ...vvvveereereeeesiereeesserseeesssseeessssesesssssesssssseeesnnes 180
7.6. Tinpoini3z coneit. Bunanku rinpomizy. CTymiHb riapoiisy.

CxiafiaHHsl PIBHAHB T1APOIIZY COMCH ..vvvrerrerirrererreeesereeeenereeennnns 184
P036 53Y8AHHA TUNOBUX 3AOAU .........vvveeeiiieeeeiiieeeeiiieeeeieeeeeiiee e 187
3anumans i 3a0a4L ONSL CAMOKOHMPOIIO .......vvveeeireeaeeinrieaeirveeenireaeans 196

TEMA 8. OKMCHO-BIJHOBHI PEAKIIII. EJIEKTPOJII3 .............. 199
8.1. Teopist OKUCHO-BIJIHOBHUX PEAKIIii.
BinHOBHUKHN W OKUCHUKH. [TEPOKCHUIIHM ....ccovvvvveeeerieeeinieeeeireeeees 199
(5)

N—



3ArAJIbHA XIMIS

8.2. CkyagaHHs PiBHSAHb OKHCHO-BITHOBHUX PEAKIIH ...ccevevreeeeanennnee. 203
8.3. BrumB cepenoBuila Ha XapakTep Mepediry PEaKIlii .............ccvee.n. 207
8.4. Knacudikailis OKHCHO-BITHOBHHUX PEAKIIIH .....ccvvvreerrerreeernreeannes 208
8.5. CYTB CIEKTPOIIBY ..eeeererreeerrerreeesereresiosreeessnreeessssseeessssseessssseeesnnnns 208
8.6. EnexTpoi3 BOMHUX POZYUHIB EICKTPOIITIB ..eeeererreeererreensereeannes 209
8.7. 3akonu Dapajnes. EnekTpoxiMiYHUN MOJb-EKBIBAJICHT .............. 211
8.8. Ps cTaHAQpTHUX €IEKTPOIHUX TMOTCHIIATIB .evvevvveeererreeensereeannes 212
8.9. T'oMoreHHi OKMCHO-BITHOBHI CHCTEMH y BOJHUX POZUYHHAX ......... 217
8.10. ENeKTpOXiMIUHA KOPO3IS METAIIIB .....uvvreererreeeererreeenereeesnnneeennens 220
P036 53Y8AHHI TUNOBUX 3AO0AU .........vvveeeeiieeeeiiiieeeeiiieeeeieeeeeiire e 222
3anumans i 3a0a4i ON5L CAMOKOHMPOIIO .....c.vvvveeeivreaenirieeesirreeenireeeens 237

TEMA 9. XIMIYHI PIBHAHHA I CTEXIOMETPHUYHI

PO3PAXYHKMU 3A HUMMU ....cocooiiiiiiiee e, 244
9.1. Po3B’A3yBaHHS THUNOBUX 3aJad 3a XIMIYHUMHU PIBHSHHSIMH ......... 244
9.2. Po3B’s13yBaHHs THUIOBUX 33734 3 BUKOPHUCTAaHHSIM
BITACTUBOCTEN HEMETATIIB ..euvveeurieeiieenntieeieeenieeeenieeeneeenneeesneeeennes 254
9.3. Po3B’s13yBaHHs THUIOBUX 33734 3 BUKOPHUCTaHHSIM
BITACTUBOCTEU METAITIB .....eeeuvieeuteeeiieenieeesteeeneeeeneeeeneeeenneeenneeesnnes 270
3anumans i 3a0a4i ON5L CAMOKOHMPOIIO ......c.vvvveeeivreaesnveeaeerreeanireeeens 271
JESKI TIMTAHHS TA BIZIOBIJII 3 XIMII .......covevererererererererenenenns 293
@) TUUIIAHHSL c...vvveeeeeeiee e e e ettt e e e e e e e e e e e e eaaateeaeeeentbbaeeaaeeeanees 293
0) BIONOBION .......oeeeeiee ettt e et re e e avaee s 298
JTUBOBUKHI TOCHIJIA 3 XIMIT ..o 332
Yu Mootce OVIMU OOUL Y CKISTHYL .....voeeiveeeeiireeeeiiieeeeiveeeeeiiveeeeinae e e 332
AK NULUE CKAAHA NANUYKA ...ttt 332
TlepemBopentss “MONOKA™ HA BOOY .........ccoeeeeeviieieiiieeeeiiiieeeireeeeinens 333
Byenexucnuii 2az “nioiimaemucs 1O CX00AX" .........cccvvveeeviiieeeniieeaennnn, 333
HUYE — BOOSIHA OZUSA ..., 334
CYXUTL JHO oo ettt ettt e e e e e et ae e e eaareeeenes 334
HK 00EPHCAMU QUM O3 BOSHIO .......cccvvveeeiiiieeeeiiieeeeireeeeiiaee e isree e, 335
HK CHAMUINMU 2OTIKY .. vvvieeee et e e e e et eae e e e 336
Kucnoma-3ananbHuK ..............ccccooviiiiiiniiiiiiic et 337
YYOCCHA CKASIHA NAUUKA .....ooeeevvveeeivveeeeivseeeeiseeeeinseeseisaeeeessaeeseenseas 337
N




DEUEPBEPK Y YUTITHOPDE ....vveeeeevie e eeeiiae et e et e e eiaaeeeeasaeeesanreea e 338
BOCOHD-XYOOHCHUK .....oooviiiieiiiieiciii et 338
CYNEPEUTIUBE MUMMAHHSL .....cccveeeeeeeeeiiiiiieeeeeeeiiiaeeeaeeeeeatarreeaeeeenenees 339
DAPAOHOBT BMIT ...ttt e e e e e e e 339
JTEHOUULL BYTIKAH ..ottt e ettt e e et e e e e e e eneaabaeeae s 340
HK 008Y2TUMU YYKOP 0€3 BOCHIO .....ccevvveeeiiieeeeiiieeeeiieeeeeiieeeeeiraee e, 340
112I0IMOPHA XNOPUOHA KUCTIOMIA ......veeveaeiie e eieaa e 341
BACAOKOBUIL CHUDII ...ttt et e 342
CIDKOBA KOPOBISL .ttt e e e e e e 342
“BABIOHCOKE UYOO ..ottt 342
XIMIMHUTL “BYTIKAH " ..ottt e e a e e 344
“DAPOOBAHUTLTTUC” ......vveeeeiiieeeiii ettt 344
B020Hb 810 KPANIUHU BOOU ..........ocovvieeeiiiieeeiiee e 345
B020Hb 810 PIOKOT COME ..o 346
TTi0800HUT KOTOTOHULL “CAO ™ ......ee it 346
CBUHYEBE OCPEBO .........ccevvveeeeiiiie e eeiiie et e et eiaae e saae e e ibae e 347
TIepeCUuteHs POSUUHU .........cc.evevveeeeeeeeiiiee et 347
MiHepanbHULL “XAMENCOH ™ .........o.eeeeeeiiiiiieeeeeeciiiee e 349
TODIHHSL YYKPY oot e e 350
basosna 36uuaiing i 1€2KO3AUMUCTIG ............cccveeiireiiiaiiiiieeniceeeee 350
BUKOPUCTAHA TA PEKOMEH/IOBAHA JIITEPATYPA ......... 352
TN






