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Beryn

XiMist oHa 3 MPUPOJHUYMX (PYHAAMEHTATbHUX HAyK, 3HaHHA OCHOB SIKO1
HEOOXiHEe I TUTIAHOI MisUTBHOCTI CYYacHOTO 1H)KEHEpa-eKoJIora, IMOB'S3aHOI 3
OJIep>KaHHAM, IEPEPOOKOI0 Ta 3aCTOCYBAHHIM PEUOBUH 1 BUPOOIB 3 HUX, pO3POOKOIO
TEXHOJIOT1H MO0 0XOPOH1 HABKOJHIIIHBOTO CEPETOBUIIIA.

CydacHa xiMiyHa HayKa IPYHTY€TbCA Ha JOCSITHEHHSX, HAOYTHX 3YCHILISIMHU
0araThbOX MOKOJIIHB 1 MA€ CyTTEBI 3A00yTKH B TEOPETHUHINA Ta MPAKTUYHINA Taly3sX.
Ile mae 3mory BHKOpUCTAaTH Il 3A00yTKM IS BHPIMICHHS PI3HOMAaHITHUX
TEXHOJIOTIUHMX 3aAad. [[aHuil Kypc € KOMIUIEKCHHM 1 BKJIFOYA€ OCHOBH 3arajibHofi,
HEOpPraHiyHOi, OpraHiyHoi Ta OloreoxiMii. Bce 1e HampaBieHO Ha IUIbOBY
(dbyHIaMEeHTaIbHY MIATOTOBKY 3 XIMii CIIEI1aJIiCTIB-€KOJIOT1B.

MeToro HaB4aNbHOI AUCHUILIIHU € (POPMYBAaHHS TEOPETUYHOTO Ta MPAKTUYHOTO
PIBHS CTYACHTIB, HEOOXIAHOTO [JIi OCBOEHHS CHEIIaJbHUX MPEIMETIB, Je
BUKOPUCTOBYETHCS XIMIYHUHN aHAI3 TPUPOTHUX Ta MITYYHUX 00’ €KTIB.

3aBJaHHSIMH BUBYEHHSI HABYAJIbHOI JUCHUILIIHH €:

- opMyBaHHS TEOPETUUHUX Ta MPAKTUYHUX YSABJIEHB I OpraHi3allii Ta IpoBeICHHS
71a60paTOPHOrO XIMIYHOTO EKCIIEPUMEHTY;

- BHUBYMTH OCHOBHI METOJW 1JAeHTH}IKAIi pPEYOBUH, KIJIBKICHOTO BH3HAYCHHS
PEUOBHUH;

- OBOJIOJIITH OCHOBAMHU METPOJIOTI.
VY pe3ynbTari BUBYCHHS HaBUAJILHOT TUCIUILTIHU CTYJACHT TTOBUHEH

3HATH: . - OCHOBHI 3aKOHH 1 KOHIIEMHIT X1MIi;

- CydacHe IpeJICTaBICHHs PO Oy10BY PEUOBUHU;

- OCHOBHI TePMOJMHAMIYH1 1 KIHETHYHI 3aKOHOMIPHOCTI XIMIYHUX MPOIIECIB;

- BJIACTHUBOCTI XIMIYHUX €JIE€MEHTIB, CIIOJIYK 1 X B3aEMOTIEPETBOPEHHS,

- TeOXIMIYHI BJaCTUBOCTI OCHOBHHUX XIMIYHUX €JIE€MEHTIB.

BMITH: - BUKOHYBATH MIJATOTOBYI 1 OCHOBHI Omepalli Npu MpoBeAeHHI XIMIYHOTO

€KCIIEpPUMEHTY;

- KOPHUCTYBATHUCS Cy4YaCHUM XIMIYHUM OOJIaJIHAHHSM JJIs1 TOCIiIKEHb SIKICHOTO 1
KUIBKICHOTO CKJIaJly TIPChKHUX MOPiJ] Ta MiHEPAIIiB;

- BCTAHOBJIIOBATH B3a€EMO3B 30K CKJIady, OyJI0BH, BIACTUBOCTEH 1 3aCTOCYBaHHS
HEOPTaHIYHUX CIOJIYK;

- BMITHU IPOBOJUTH T€HETUYHUH 3B 30K MK HEOPraHIYHUMHU PEUOBHHAMU;

OPOBOJIUTUA PO3PAXYHKHU, CTATUCTUUYHY 1 TpadiuHy oOpoOKYy pe3ynbTariB
JTOCIIITKEHD.
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OcHOBHI TeMHu Kypcy

Tema 1. OcHoBHI MOHATTH i 3akoHuU Xximii. BynoBa aromis. Ilepionnunnii
3aKOH i cucTeMa ejieMeHTiB. XiMiYHM 3B'SI30K.

PeyoBunu — KoHKpeTHI (opmu Martepii, XIMIYHHIA MpoIEC, K MEPETBOPCHHS
pedoBuH. OAUHUII BUMIPIOBaHHA B XiMii. BU3HAaUeHHS aTOMHUX Ta MOJEKYJISIPHUX
mac. EKBiBajeHT MpOCTUX 1 CKJIaHUX PEUOBHH.

CrexiOMETpUYHI 3aKOHU. 3aKOH 30€peXEHHS MacH PEYOBUH MPH XIMIYHHX
NEPETBOPEHHX. 3aKOH CTaJOCTI CKJIaay peYOBHH. 3aKOH KPATHUX BIAHOILIEHB. 3aKOH
€KBiBaJICHTIB. 3aKOH ABOTaJpo 1 HACHIAKK 3 HBOTO. 3aKOH 00’€MHUX BiTHOIIEHB
['eii-JIroccaxa.

SAnepna moaens aromMa. OCHOBHI MPUHIIMIIA KBAaHTOBOT MexaHiku. EnekTponHa
xMapa, aTtomHa opOitanb. CTpyKTypa €JIEKTPOHHOI OOOJOHKM aToMa, KBaHTOBI
yucna. [punnun I[Taymni, npaBuwio Xyuaa, npaBwia KineukoBcskoro. ITociigoBHICTS
3aII0BHEHHS! €HEPT€TUYHUX PIBHIB 1 MiIPIBHIB aTOMIB.

[lepionnuHuii 3aKOH 1 cuUcTeMa eleMeHTIB. llepioguyHl BIACTUBOCTI aTOMIB
€JIEMEHTIB: €JEKTpOHHAa OyJoBa aTOMiB, €HEpris 10HI3allli, CIOPIIHEHICTh A0
€JICKTPOHA, PaJlyCH aTOMIB, 10HIB, €JIEKTPOHETATUBHICTh, CTYIIIHb OKMCHEHHSI.

[lepioanuHi BIIaCTUBOCTI CKIIAIHUX HEOPraHIYHUX pedoBUH. OKCUIU, HITPHUIH,
KapOiiM, TIAPOKCUIU, COJi, iX XIMIYHI BJIACTUBOCTI, MEPIOJAUYHICTH 3MIHH,
BJIACTUBOCTEM.

[Ipupona, BummM 3B‘s3Ky, Woro mapameTpu. KoBajileHTHHI 3B‘A30K
BJIACTUBOCTI, METOJl BaJ€HTHUX 3B‘s3KiB. (CmnocoOu YTBOpPEHHS 3B‘A3Ky, HOro
HacuyeHicTh. HampaBieHICTh KOBaJEHTHOTO 3B‘S3KY, T1OpuAu3aiisi aTOMHHX
opOitanieit, reomerpuuHa (opma wmosiekya. [lOJSpHICTE KOBAJIEHTHOTO 3B SI3KY,
JUTIOJIBHUIT MOMEHT 3B‘A3KYy, MOJISIPHI 1 HEMOJSpPHI MOJIeKyau. BogHeBuil 3B S30K.
MixMonekyigpHa B3a€eMO[id, 1i BUAM — JOUCIEpCIiiHA, Opl€HTallliiHa, 1HIYKLIHHA.
lonnwmii 3B s130k. MeTaniunuii 3B'130Kk. BiiacTuBOCTI, €HEPrisi KpUCTANIYHOT PEIITKH,
KOOpAMHALIIHE YHCIIO.

Tema 2. Tepmoaunamika XiMiYHUX MPOLECIB.

OCHOBHI TOHATTS XIMIYHUX TepMoJuHaMmiku. PobGoTta. BHyTpimiHs eHepris Ta
eHTanbmis. Tepmoannamiuni @yukuii. [lepmmii 3akon TepMoauHaMiku. 3akoH ['ecca
Ta HaCHIAKU 3 HbOro. TepMOXiIMIUHI po3paxyHKH. TermiaoeMHicTb. BuzHaueHHs
tersioBux  edextiB. Jpyruit 3akoH TepMoauHamiku. EHTpomis, sk Mipa
HE3BOPOTHOCTI mporiecy. BinbHa enepris ['166ca. 3miHa eHTpomii Ta BIJIbHOI eHeprii
['166ca. HanpaBiieHiCTh XIMIYHOTO MPOIIECY.

[IIBMAKICTP TOMOT€HHUX XIMIYHHUX peakiid Ta (akTopu BIJ SKUX BOHA
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3aJIeKaTh. 3aJCKHICTh IIBUIKOCTI peakilii BiJ KOHIIEHTpaIlli. 3aKOH IF0YUX Mac.
OcoOnuBOCTI TeTeporeHHux TmpoiieciB. Mexanizm peakiii. [lopsgok peakiii.
[IpaBuno Baut-I'odda. Enepris aktupaii. 3BopoTH1 peakiiii. XiMiyHa piBHOBara B
TOMOTEHHHUX Ta reTeporeHHux cucremax. [Ipuniun Jle-1llarense.

Tema 3. KouairatuBui BjiacTtuBocTi po34yuHiB. Cnoco0u BHPaKEHHS
KOHIIEHTPAaWii pe4YOBUHHU

Po3zunnu, ix knacudikarisa. Boma, sk po3unHHUK. [IOHATTS mpo KOJOigHI
CUCTEMH, iX PI3HOBHJU. BIacTUBOCTI KOJNOiMHUX po3uuHiB. CHocoOM BUpPaKEHHS
KOHIIeHTpallii po3unHiB. TemnoBi mporecu npu po3urHeHHI. OcMoc, 3akoH BaHTt-
['odpda. Tuck HacuueHoi mMmapu pO3YMHHUKA HAJ PO3UYMHOM. 3akoHU Pays.
TemmnepaTypa KUIIHHS Ta 3aMep3aHHs po3uuHiB. EOymiockomiyHa Ta KpilOCKOIMIYHA
KOHCTaHTU. AHTU(]pU3H.

Tema 4. BiracTuBoCTi pO34HHIB €J1eKTPOJIITIB.

Teopist enexkrponiTuyHoi auconiamii. CuiibHI Ta ciadki enexktpoaiti. CTymiHb
aucorriamii Ta KoHcTaHTa aucouiamii. JJoOyTok pozumHHOCTI. Jucomiariss Boau .
Nonnuit nooytok noau. Bonuesuit nokazuuk (pH). ['apomni3 conei.

Tema 5. OKHCHIOBAJILHO-BITHOBHI peakiiii.

[ToHsTTS TIPO TIpOLIecH OKUCHEHHS-BiIHOBIEHHA. CTymniHb OKMCHEHHs. MeToau
CKJIaJaHHsl PIBHSHb OKHCHIOBAJHHO-BITHOBHUX peakilii. MeToq eneKTpOHHOTO
Oamancy. Tunm peakiiii OKuUCHEHHS-BiTHOBICHHS. dDakTopu, SKI BIUIMBAIOTH Ha
nepebir  OKHMCHIOBAJbHO-BIMHOBHUX  peakilii  EJexkTtpoximiuni  mpouecu.
Enexrpodis. I[loHATTS mpo €NeKTpojd, eNeKTpoaHui mnoteHiian. I[loaBiiiHwuit
CJIICKTPUYHMM 1m1ap. BumiproBaHHs eNneKTpoaHuX mnoTteHmiamB. CraHgapTHUN
BOAHEBUN enekTpoa. CTaHmapTHI €NEeKTPOJHI TMOTEHIIald Ta Pl aKTUBHOCTI
MertaniB. dakTopu BiA SKUX 3IEKUATH BEIUYMHA EJIEKTPOJAHOTO IOTEHIIIANy.
Piusans HepHera. INanpBaniuni enemenTu. O6unciaennus EPC. Akymynsropw.

Enextponi3 posmnasiB Ta po3unHiB. 3akonu Dapazes. [locnimoBHICTh po3psay
HOHIB Ta MOJIEKYJ Ha eleKTpoaax. BuxopucranHs enektponizy. Enexrponmituune
n00yBaHHS METAJIIB Ta CIUIABIB.

Koposis meraniB Ta cmnaBiB. [IOHATTS Ta 0COOJMBOCTI KOpO3il METaiB.
Knacudikaiiss kopo3iitHux mporieciB. XiMidHa Ta €IeKTpoXiMidHa KOpo3is. MeTtoau

Tema 6. OcHOBHM Teopii Ta PO3KJIAAy KOOPAUHANIHHUX CHOJYK.
BusnauenHs MmOHATTS komniekcha cnoiayka: 3a I'pinOeprom, AmuMupchkuM,
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babkoM. BriacTuBOCTI 1 3aCTOCYBaHHSI KOMILJIEKCHUX CITOJIYK B XIMIYHOMY aHai3i.
CriiikicTh KoMJIEKCHUX crnofiyk. CTymiHyacTa Aucolialisi, CTyliHYacTe YTBOPEHHS
KOMILJIEKCIB. 3aCTOCYBaHHs B aHali3l OKPEMHUX TPyl KOMIUIEKCHHX CIIOJIYK 3
HEOpPraHIYHUMHM JTaHJaMH - amiakaTd, TaJoTeHiau, TiolllaHaTh Ta IIlaHIIHI
KoMIuieKkcH, (ocdaTHi KoMIUieKcH ToIno. KilbKicCHa XapaKTEepUCTHKA CTIHKOCTI
KOMIUIEKCIB 3a JIOIIOMOI'OI0 KOHCTAaHT CTIMKOCTI (CTYIHYAcTI Ta 3arajbHi
KOHCTaHTH). [IpuHIMI METOIB BU3HAYEHHS CTIMKOCTI KOMIUIEKCHUX CIOJIYK Y
po3unHax. 3aKOMIUIEKCOBAHICTh, (DyHKIIS yTBOpeHHS b epyma (cepenHe miraHaHe
gyucio). Meron Jlenena. BmiuB  BiacTMBOCTEM — LIEHTPpAJbHUX  10OHIB -
KOMILJIEKCOYTBOPIOBaYiB Ha CTIMKICTh KOMIUIEKCHUX crioyyk. Kiacudikariist kaTioH1B
METaJiB 3aJ€KHO Bijl Oy/I0BU iX €JIEKTPOHHUX O0OJIOHOK. XapaKTep 3MiHH CTIHKOCTI
KOMILJIEKCIB Y MEKax KOXHOI TPYIIH.

Tema 7. IlonsaTTss mpo Giochepy. 3aKOHOMIPHOCTI MOMIMPEHHS XiMIYHHMX
eJieMeHTiB B Oiocgepi.

3amaya, MICII€ B CUCTEMI MPUPOJHUYMX HAYK, 3B'S30K 3 T€OXIMI€I0, 010JIOTIELO,
eKoJIori€ro; 3aBAaHHs Hayku. OCHOBHI 3akOHU (Ol10reHHoi Mirpaiiii, 010J0TI4HOTO
Kpyroo0iry, BEKTOpa PO3BUTKY, €JHOCTI OpTaHi3My Ta CEpelOBHUIIA, 3arajbHOTO
pPO3CIIOBaHHS XIMIYHUX €JIEMEHTIB Toio). ['ojoBHI 3akoHoMipHocTi (I'apkiHca,
YCEpEHEeHHsI, E€BOJIOIIMHOTO PO3BUTKY TMepeBakaHHS B JiTocdepl €IEeMEHTIB,
aTOMHI MacW SKUX KpaTHI 4OoTUphOM TOIIO). OO’€KT AOCHIKEHHS Oloreoximii.
[Tpununu Ta npaBuia 6ioreoximii. 3HaYEHHST O10T€OXIMIYHOT HAYKU IS TI3HAHHS
6iocdepu. Pons B.1. Bepnaacekoro B ii cTAaHOBIIEHHI Ta PO3BUTKY.

Konmnenii 6iocdepu, KHUBOi pedoBUHHU, OIOKOCHHX CHCTEM, 010re0XiMIYHHMX
IIUKJIIB SIK TEOPETUYHOI OCHOBH Hayku. Enepreruka Oiochepu. crpykrypa 6iochepu,
il komroHeHTH. OCcOOJIMBOCTI Ta BIacTUBOCTI Oiochepu. Epomrortis 6iochepu.

Knapk. Knacudikarist BuaiB mirpaiii. ['eoximiuni kinacudikaiiii eJIeMeHTiB 3a
MIrpaifiHIM# 0COOIUBOCTIIMU.

Konmneniist kpyroo0iry. IToXokeHHS >KUTTS 1 €BOMIOLISA O010reoXiMIYHHUX
IIUKIIIB OIOT€HHUX eJeMEeHTIB. TexHoreHHl (aKTOpU TMOPYIICHHS iX KPYyroooiry.
TexHorenHi reoxiMivuai aHomaii B 6iocdepi, mpobieMu 1 MUISIXH iX PO3B’I3aHHS.

Tema 8. Ximist S- Ta p-esteMeHTIiB Ta IX 0i0JIOTiYHA POJIb.

Beryn mo ximii enemenTiB. PO3MOBCIOMKEHHS B KOCMOCI Ta B 3€MHIN KOPI.
CtpykTypa Ta BIACTUBOCTI IPOCTUX PEUOBUH, MPUHIIUAIHN iX OTPUMAHHS.

[Tonoxenns TimporeHy B TeEpiOAWYHIA CHUCTEMI, CHEUUQPIYHICTE HOTO
BractuBocTed. Di3wuHi Ta XiMiuHI BiIacTuBOCTI BojH. Crnomyku [igporeny.
Enementn VII-A rpymnm, ix xapakTtepucTuk Ta BiactuBocTi. IiEnementu VI-A
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rpynu, iX XapakTepucTuk Ta BiacTHBOCTI. O30H. Ponb o30HOBoro mapy. Cknan
aTMocgepHoro noiTpst 3emii.bionoriyna poib Ta TokcuyHa st cnoiayk Cynsdypy.
«Kucnorui morm.

EnemenTtu V-A rpynu, iX XapakTepUCTHK Ta BIAacTUBOCTI. [lomupenHs a3oty B
npupoji, AoOyBaHHA BIACTUBOCTI Ta 3actocyBaHHA. Cnonyku Hitporeny.
bionoriuna ponbs HitporeHny, TokcuuHicth Horo cnonyk.®ocdop y npupoau, ioro
n00yBaHHS BIACTUBOCTI Ta 3acTocyBaHHs. Cnonyku @ocdopy. bionoriyna GpyHKIis
dochopy, TOKCUIHICTb HOT'O CIOJTYK.

Enementu 1V-A rpynu, iX xapakTepHCTHK Ta BJacTUBOCTI. Byriens Ta oro
JIOTPOIIHI BUJIO3MIHM B MPHUPO/IL, X KOpoTKa xapakrepuctuka. Cronyku KapOony.
bionoriuna ¢QyHkiiss Ta TokcuuHicTh crnoiyk KapOony. I[lapHukoBuii edekt Ta
nUsIXK iforo mononanns.Cuminiii B npupoxi. Moro no06yBaHHS Ta BIIACTUBOCTI.
[IpupoaHi Ta MITy4HI CHJIIKATH, CKJIO, KepaMika, IleMeHT. bionoriuna QyHkIii ta
TOKCHUYHA Jis criostyk CUIIIIiTO.

Ximisn MeTaJiB. 3arajibHa XapakTepUCTUKA METaliB. 3HAXO/HKCHHS METaliB B
npupoai. OcHOBHI MeToaM iX noOyBaHHs. IlpuymHu momiOHOCTI Ta BIIMIHHOCTI
GIBUYHUX BJIACTUBOCTEM METaliB. YTBOPEHHS METATIYHOrO 3B S3KY METOJIOM
MOJIEKYJIIpHUX opOiTanedt. XiMiuHa BIIACTUBOCTI MeTaliB. KOMIIJIEKCOYTBOPEHHS.
®i3i00T1YHA AKTUBHICTh HOHIB METAJIIB.

S- 1 p-MeTanM Ta iX crnoyiyku. JIy>kHa Ta JTy>KHO3eMeJIbHI METalu iX eJIeKTPOHHA
CTPYKTypa, 3HAXOJDKCHHS B TPHUPOJI, BiacTUBOCTI. Di3iojoriyHa akTHUBHICTH Ta
TOKCHUYHA JIisl CTIOJIYK X MeTamiB. Mertanu miarpynu ['epmaniro.

Tema 9. OcHoBu ximii Ta Oioreoximii d- Ta f-eaemenrtiB. d-meragu Ta ix
cnouayku. @epym, KodaasT, Hikour.

3amizo. 3amizHa pyna. Metanypris 3aniza. Exkonoriuni mpobiieMu MeTanyprii.
Cnonyku ®epymy, KobGaneTty Ta Hikomo. IlnaTtuHOBI MeTanm, iX e€JIEKTPOHHI
CTPYKTYpH Ta CTyIEHI OKHCHEHHs. PoJib XIMIYHUX JIEMEHTIB, 1X pO3MOJALI B 3eMHIM
Kopi. SIKicHi peakiii Ha KaTiOHM GiOTEHHUX BaXKKUX MeTaliB (Ag’, Cd**, zZn**, Pb*,
CU2+, C02+, F92+, F93+, Ni2+, Mn2+, Cr3+, ng+).

Tema 10. Opraniuna reoximisi. Teopis Oya0oBM Opra”iyHux CIOJIYK.
ByraeBoani. Anbaerian i keronu. Kap0oHoBi kucjioTu Ta iX noxigHi.

VYHikanpHICT, KapOoHy B Oiocepi. OpranHiuHa pedoBHHA SK TCOXIMIYHHMA
akymynarop. Kiacudikarmiss opraniyaux pedoBuH. Kiacudikariiss ByriaeBOAHIB.
bioreoximiuni akTopu popMyBaHHsS HAPTH Ta BiaKIaaeHb keporeny. Cxian HadTH,
npupoHoro razy. Homenkiarypa opraniyaux cnoiyk 3a mpaBuiamu [UPAC 1993
p. 1 pekomenpamii YHKoXiTepH. Ornsan npupoanux mxepen, GizuyHi Ta XiMIYHI
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BJIACTHBOCTI BYTJICBOJIHIB, OKCHUTCHOBMICHMX Ta TETEPOIUKIIYHUX CIHOIYyK, iX
€KOJIOT1YHa HeOe3neka K IMOTEHIIIHHUX MOJIIOTAHTIB JOBKULIA. SIKICHI peakiii Ha
OpraHiyHl CHOJYKHU (aJIKCHH, aJKIHHM, apeHH, crupTd, penonn). dizuyHi 1 XiMIYHI
BJIACTUBOCTI aJIbJCT1/A1B, KETOHIB, KapOOHOBHUX KHUCIOT. SIKICHI peakiiii Ha opraHiyHi
CIIOJTYKH (aJpJeriu, KETOHW, KapOOHOBI KHCJIOTH, aMIHOKHUCIIOTH,BYIJICBOIN).
[Ipupoani  0610JIOTIYHO-aKTUBHI  PEYOBUHHU, OlOMOJIMEpPH: TyMiH, TYMYCOBI
(GyNIBBOKUCIOTH TPYHTY, aMIHOKUCIIOTH, NENTHAM, TMPOTEiHM, JIMiau, JITHIH,
aMIHOKHCIIOTH, ByrieBoau. OcOOIMBOCTI KPYrooOiry OpraHiuHuX peuoBHH.

Tema 11. MeTtoan BuB4YeHHs1 Oioreoximii. Biuiue 3a0pyaHIOI0YNX peYOBHH
Ha Oiocdepy.

XapaktepucTuka 3a0pyaHIOBauiB O6iocepu T1 HACIIIKH iX Jii: BaXKi METalH,
HadTa, TOJIIUKIIYHI  apOMaTW4yHl  BYIJIEBOJHI,  JIOKCHH,  XJIOpO-  Ta
(bayopoByTIIeBOIHI, (DEHOIH, ANIbCTIAN, TIECTUIININ.

Cxian moBepxHeBUX BOj Ta ¢akTopu, Kl Woro BuzHavaroTh. [iapocdepa.
bynosa i cknan. Cnocobu knacudikarrii [1B. BusnauenHs Ta criocoOu OIiHKH BMICTY
opraniyHux peuoBuH y [IB. biorenni enementu. Mikpoenementu y ckiani [1B.

di3uko-xiMiuHI TipoiiecH B Tinpocdepi. Byrnekucnorna piBaoara y [1B. Boau
CBiTOBOTO OKeaHy Ta MOXOKEeHHs cojiedt B HuX. [IB cymn Ta neogoBuku. Iigzemni
Boau. [loxomkenns Boau Ha 3emii. ['eoxiMiuHa poJib BOJIM B 3eMH1M Kopi. TBepAICTh
BoJH, ii Buau. Kiacudikariis Boja 3a TBEPIICTIO.

®dizuko-xiMiuHi Tpouiecu B arMmocdepi. Artmochepa. Ckiam, OymoBa i
MOXOJUKEHHS. ['0JIOBHI, JIPYrops/iHi KOMIIOHEHTH MIKPOKOMIIOHEHTH aTtMocdepu.
AHTponioreHHi 3abpynHtoBaui atmocdepu. ['‘eoxiMmiuHa ponb armochepu B
Cy4aCHOMY T€OXIMIYHOMY CEpeIOBHUII. XIMIUHI MEPETBOPEHHS OPraHIYHUX CIOJIYK
B aTMocdepi.

Ipyaru Ta ix reoximigna posb. 3emHa kopa. CydacHi YSBIEHHS HPO «3€MHY
kopy». Ckian 1 OymoBa. IIOHATTS TPO «HABKOJHUIIHE CEPEAOBHUINES», «TCOXIMIUHI
CUCTEMMN», «T€OXIMIYHUN (HOHY», «T€OXIMIUHI MIPUPOJIHI Ta AHTPOIMOTCHHI aHOMAJIIi».
dopmMu 3HAXOKEHHS XIMIYHHUX €JIEMCHTIB B 3¢MHIH KOPI.

UunHuku rpyHTOyTBOpeHHs. CKIaNoBI YacTHHU TPYHTY, iX POJIb Yy
(GYHKIIOHYBaHHI TIPYHTY, 3MiHa IX XIMIYHOro ckjagy. ['eoxiMiuHi aHOMamii B

I'PYHTax.
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Tema 1. «OCHOBHI KJ1acu HEOPraHiYHUX CHOJIYK))
Ipuxaanm po3B’si3aHHSA

Ilpuknao 1. Hanumite GopMysau TiIpOKCHIIB, sIKI BIAMOBIIAIOTH okcujaam MgO,
Al,Oz, SiO,. Oxapakrepu3ydTe iX XIMIUHI BJIACTUBOCTI CKJIAJIAHHSIM PiBHSHb
BIIMOBITHUX PEaKIiH.
Po36’a30x. OcHOBHOMY okcuay Mg(O BIINOBiJa€ OCHOBA — MarHid T1IPOKCH]
Mg(OH).
OcHOBM pearyloTh 3 KHCIOTaMH, YTBOPIOIOYHM CcOJii 1 Boay (peakiis
HeWTpai3aiiii):
Mg(O]‘])z + 2HN03 = Mg(NOg)g + 2H20
Kucnornomy oxcuay SiO, Bignoimae cumikatHa kuciora H,SiOs. Kucmoru
pearyroTh 3 Jiyramu (peakilisi HedTpaizallii), yTBOPIOIOYH COJIi 1 BOJY:
HzSiO3 + 2KOH = Kzslo;g + Hzo
Amoborepromy okcuay Al,Oz Bimnoinae amborepuumii rigpoxcun AI(OH)s. 1o
dbopmyTy MOXKHA 3aMucaTu 1 9K GOPMYITy KHCIOTH, PO3KPUBIIHU TYKKH:
Al(O]{)3 = H3A|O3 abo HgAIOg - Hgo = HAIOZ
AMdoTepHI MAPOKCUAN pearyroTh 3 KUCIOTaMU 1 JIyraMu, YTBOPIOIOYH COJi:
ZAZ(OI‘])g + 3H2804 = A|2(804)3 + 6H20,
Al(OH); + NaOH 2 [HAIO;] + NaOH = NaAIlO, + H,0.
Ipuknad 2. SIxi 3 npuUBENEHUX PEYOBUH PearyroTh 3 CyJlb(PaTHOI KHUCIOTOMO: 1)
KOH, 2) Ca0; 3) Zn(OH),; 4) ZnO; 5) ZnOHCI; 6) Na,SiO3?
Po3é’a30k. CynndarHa kucnota B3aemojie 3 nyrom KOH, ocaoBHuM okcugom CaO,
YTBOPIOIOYH COJII :
1) H,S0,4 + 2KOH = K,S0, + 2H,0;
2) H,SO4 + CaO = CaSO, + H,0.
H,SO, pearye 3 amdorepuumu rigpokcugom Zn(OH), i oxcumom ZnO,
YTBOPIOIOYH COJIi:
3) H,SO, + Zn(OH), = ZnSO, + 2H,0;
4) H,SO4+ Zn0O =ZnSO,4 + H,0.
H,SO, pearye 3 OCHOBHOIO CULIIO — TIAPOKCOXJIOPUIIOM IIMHKY, YTBOPIOIOYH
CepeaHl Coi:
5) H,SO4 + 2ZnOHCI = ZnS0O, + ZnCl, + 2H,0.
H,SO, — cuibHAa KHCIIOTa; BOHA BUTICHSIE 3 PO3UYMHY COJIi HATpIA CHIIIKATy
Na,SiO; c1adKy, HEPO3YUHHY CHITIKATHY KHCIIOTY:
6) H,S0, + Na,SiO3; = H,SiO3 + Na,SO,.
Ipuxnag 3. Cxnacty piBHAHHS Py TOCIITOBHUX IEPETBOPEHB!

1 2 3
Fe—}Fezog—}F92(SO4)3—}
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Fe(OH);——FeOHCl,——FeCl,
Po3B’sA30K.
1. Tlpocra pewoBmHa Fe pearye 3 KuWCHEM TMpU HArpiBaHHi, YTBOPIOIOYU
dbepym(I1I) oxcun (Fe,05):

4Fe + 30,——2 Fe,0;
2. @epym(Ill) oxcum mae cnabki amdOTEepHI BJIACTUBOCTI; 3 CYJb(aTHOIO
KHCJI0TO yTBOpIo€e citb — pepym(I1l) cynbdar:
Fe,O; + 3H,S0, = Feg(SO4)3 + 3H,0.
3. Ilpu nii Ha po3umH Fey(SO,); nyry — (TiAPOKCUAY HATPIilO) BHIIATAE OCA]
amoTtepHoro rigpokcunry — hepym(I1l) rizpoxcu;
Fe2(804)3 + 6NaOH = 2F€(OH)3 + 3Na,SO,.
4. Tlpu wuemnoBHii Heurtpamizamii Fe(OH)s; cONsiHOIO KHCIOTOI YTBOPIOETHCS
ocHoBHa ciiib — ¢pepym(Ill) rigpokcoxmopu:
2Fe(OH); + 2HCI = FeOHClI, + 2H,0.
5. Ilpu moBHIN HeWTpami3alii OCHOBHOI COJIi YTBOPIOETHCS CEPENHS CUIb —
bepym(IIl) xnopun:
FeOHCI, + HCI = FeCl; + H,0.

3aBaaHHA 1151 PO3B’A3KIB

1. Hanumite GopMynu CHOMYK: allOMIHIA JAWTIIPOKCOHITPAT; Kaiiil kapOOHAT;
HaTpii rigporeHcynbdia; Oapiii HiTput; kynpyMm (I) cynbdar; amoH1i
cynbdim; muHK rigpokcoxyopun; (epym (III) Opomin; MarHiii HiTpaT;
apreitym Hoauxa; cyiaedyp (VI) okcuna; apreHTym HITpar; cyib(parHa
kucnoTa; kamii rigpokcua; ¢epym (1) oxcun; manran (II) rigpoxcun; kamii
riiporeHKapOoHar; mioMoyM cyibdia; Oapiid XJIOpuA; Kaldild OKCUM; KaabIii
docdar, aMoH1l HITPUT, KapOOHATHA KHUCIIOTA; ATIOMIHINA TIIPOKCHUI; XPOM
(IIT) okcup; Oapiit rigporeHdocdar; KaapUid TIAPOKCOXIOPUI; aMOHIN
kap6onat; cranym (II) cynwdin; amoniit 6pomin; dpepym (II) rinporendocdar;
HaTpiil kapOOHAT, MarHii Ccynb(iT; UUHK TIIPOKCOHITpAT; AalIOMIHIN
TIAPOKCOHITpPAT; Kallii KapOoOHAT; HATpik TiAporeHCynbdiT; Oapiii HITPHUT;
kynpyM (I) cynbdir.

2. Hassite cnonyku: Ca(OH),, SO,, Na,HPO,4, HCI; AgNOs3, KI; BaOH(NOs);
NaH,POy4; SnSO,4; NH;NO;, Ba(NOgz),; SnS,; CaCOjz;; KHSO;; MgOHBTr,
SnSO,; Cu,SO3; Mg(OH),; Fez(POy4),; PbS; MgOHI; FePO4 H,SOy;
Pb(NOs),; Cr,03. CaOHCIl, SO;, NasPO,;, HCIO4 Ca(NOs),; Ni(NOsj)y;
Co(NO3),; KHCO3; Na,SO3; KHSOy4; Ag,S; CrClz; AI(NO3)s; ZnSO3; BaOHI.
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3. 3A1iCHITh EPETBOPEHHS, HA3BITh MPOIYKTH PEAKIIIi:
Zn — ZnO — Zn(NO3), — Zn(OH),
CuSO4— CH(OH)2—> CuO— CH(NO3)2
Na— NaOH— Na,S— H,S—K,S
Mg— MgO— Mg(OH),— MgCl,— MgSO,
Al— Al,O3— Aly(SO4)— Al(OH);— NaAlO;
S— SO,— H,SO3—NaHSO3— Na,SO;
N2—> NO— N02—> HN03—> Ca(N03)2
Ca— Ca0O— Ca(OH),—CaCl,—CaS0,

4. T'ycTuHa JIesKoro ra3y 3 rijporeHoM AopiBHIOE 29. YoMy AOPIBHIOE I'yCTHHA

TOTO X Ta3y 3a OKCUCEHOM?

CK1UIbKH MOJIEKYJT BYTJIEKHCIIOTO ra3y MicTutbes y 112 11 (1.y.)?

Busznaute 00’eMm, sikuii 3aiiMe aMmoH1ak Macoro 60 T 3a HOpMaJbHUX YMOB?

7. Maca 1200 mu rasy (H.y.) craHoBuTb 1,5 r. O6uunciTeh Macy 1 MoJib IbOTO
rasy.

o U

8. BusHaute, ne mictuthes Outbine Mosiekyll: a) y 10 r Ny un 10 r COy; 6) y 2,5 11

CHg uu 2,5 1 CO (n.y.).

9. BimHocHa rycTuHa rasy 3a BOJgHEM CTaHOBUTH 17. 3HaiiniTh Macy 1 1 (H.y.)
uporo rasy. Ka iioro BigiHOCHa I'yCTHUHA 32 OBITPSAM?

10. BkaxiTh 4H 0JIHAKOBA KIJIBKICTh MOJIEKYJ MIiCTHTBCA B 1 1 O, Ta 1 CO,.
BianoBiab MOSICHITS.

11. Oxpemo onepxano 11,2 N, ta 11,2 1 CO. Yu onnakoBuit 06’ eM
3aiiMaTUMYTh JIaHi Ta3H MMPHU H.y.

12. Oxcun Hitporeny mae ckiaa 30,43% N; 69,57% O. BinHocHa ryctuHa oro
3a BOJHEM 23. 3HAWIITh (OPMYITY OKCUITY.

13. MacoBi yacTu HaTpito, CylIbGypy Ta OKCUCEHY B CIIOJYIIl CTAHOBIATH 36, O;
25,4; 38,1% BinnosinHo. BueaiTs GopMyiny peuOBHHU

14. O6uucnith MacoBy 4acTky (%) KOKHOTO eJIeMEeHTa B KaJlii
nurigporerdocdari.

15. Oxkcun Hitporeny mae ckiaa 30,43% N; 69,57% O. BinHocHa rycTuHa ioro
3a BOJHEM 46. 3HANITh GOPMYITY OKCUITY.

16. O6uuncniTe MacoBy dactky (%) HiTporeny B cnoiykax KNO3; Ta NH4NO;
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Tema 2. «ExkBiBajIeHT»

B XiMiyHHX peakiisx 1 MPOCTi, 1 CKJIAQJHI PEUYOBHUHU pearyrTh B IEBHUX
BaroBHX CIIBBIJHOIIEHHSAX ©0€3 3alWIIKy, I1HAKIIEe KaXy4yd, pearyioTb B
€KBIBaJICHTHUX KIJIbKOCTSIX.

ExBiBajieHTOM ejleMeHTa (TPOCTOI PEYOBUMHHU) HA3UBAIOTh TaKy HOT0 KIJIbKICTb,
dKa pearye 0e3 3aluIIKy 3 8 BaroBUMU YacTMHAMU OKCUTeHy abo 1 Barooro
YaCTUHOIO TIiJIpOTreHy. 3BIJICM €KBIBAJIEHT TiJIPOT€HY JOpiBHIOE 1 Bar. dacrt.,
€KBIBaJICHT OKCUIe€HYy — 8 Bar. 4acT. EKBIBaJICHT elleMEeHTa BUPaXEHUH B IpaMax
HA3MBAIOTh MOJIIPHOIO MAacoOl0 €KBiBaJeHTa a00 TpaM-e€KBIBAJICHTOM 1 3alKCYIOTh,
BIAMOBITHO: M ;(H) = 1 r/mMomb, M, = 8 I/MOJIB.

ExBiBajIeHTOM CKJIaJHOI PeYOBHHHU HA3UBAIOTh TAKY ii KIJIBKICTh, KA pearye 3
OJIHUM €KBIBaJCHTOM OKCHUTEHY, a00 3 OJJHUM €KBIBAJIEHTOM TiiporeHy, abo 3 OJJHUM
€KBIBaJICHTOM Oy/Ib SIKO1 1HIIIOT PEYOBUHHU.

3akoH ekBiBaJieHTiB. PeuoBHHU pearyroTh MiX COOOI0 B KUIBKOCTSIX MPSIMO
MPOTOPIIAHO iX eKBiBaJeHTaM. MareMaTH4HO Iel 3aKOH MOJKHa 3alucaTH TaKuM
YUHOM:

m, M

exsl

m;
e mg, M, — Macu pedoBHH (T); Mewi, Mew2 — BIIMOBIAHO 1X MOJSPHI Macu
€KBIBaJICHTIB (T/MOJIb).

-

O04uCcIeHHS MOJIAPHUX MAC €KBiBAJIEHTIB MPOCTHUX i CKJIAJTHUX PEYOBHH.
1. MossipHy Macy €KBIBaJICHTA €JIEMEHTa MOHA OOYUCIIUTH 32 BiTHOIICHHSIM:

M
M,, ==

ENg B’

ne Mg, — MOJISIpHa Maca €KBiBaJeHTa elieMeHTa (r/Moisib); M — MossipHa maca
aToMma eneMeHTa (r/mMoiib); B — BalleHTHICTD IbOTO €JIEMEHTY.

ExBiBaJIeHT eleMeHTa HE € MOCTIMHOKI BEJIMYUHOIO, a 3aJIEKUTh Bl1Jl BAJIEHTHOCTI
eJIeMeHTa B Horo cmoidykax. MoJIIpHY Macy eKBiBajJieHTa eJIeMEHTa MOXKHA
OOYHCIUTH 32 3aKOHOM E€KBIBAJICHTIB, SIKIO BIJOMHI CKJIaJ CIOJYKH Yy BiJICOTKax
I[LOTO €JIEMEHTY 3 1HIIUM €JIEMEHTOM, €KBIBJICHT SIKOTO B)K€ BIJJOMHIl; SKIIO BijoMa
Maca XiMI9HOI CITOTYKH JIaHO1 KUTBKOCTI €JI€MEHTA 3 1HIIUM €JIEMEHTOM, €KBIBAJICHT
SKOTO BIJIOMHI, @ TaKOXX MOJIIPHY Macy €KBIBAJICHTAa €JIEMEHTa MOKHA 3HAUTH
JOCHIIHUAM IIISXOM.

2. MonspHa maca eKBiBaJ€HTa OKCHUIY JIOPIBHIOE CyMi MOJSIPHHUX Mac
CKBIBAJICHTIB €JIEMEHTIB, SKi BXOMISTh JO0 WOTro CKiIagy abo OOYMCITIOETHCS 3a

dbopmyroro:
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M _ Mysr,
E108.0 N, Bn 1

1€ Megs.oxc. — MOJISIPHA Maca €KBIBaJICHTa OKCUY; M — MOJISIpHA Maca OKCHULY;
B — BaJICHTHICTD €JIeMEHTY; N — KUIBKICTh aTOMIB €JIEMEHTY B OKCH/II.

3. MonspHa maca eKBiBajJieHTa KHCIOTH JOPIBHIOE ii MOJISIpHIA Maci, IIMo
JITUTHCSI HA OCHOBHICTh, TOOTO KUIBKICTh aTOMIB T1JIPOT€HY B MOJICKYJIl, IO 3/1aTHI
3aMilllyBaTHCh HA METAIL:

M _ My

ENEKUMCT, T~ _—

1€ Megs. wnen. — MOJISIDHA Maca €KBIBAJICHTA KUCIOTH; My, — MOJIsIpHa maca
KHCJIOTH; N — OCHOBHICTb KMCJIOTH (KIJIbKICTh @TOMIB T1IpOT'€HY B KHCJIOTI, IO 3/IaTHI
3aMIITyBaTHCh Ha METa).

4. MonspHa Maca €KBIBaJIEHTa OCHOBHM JOPIBHIOE 1i MOJSIpHIA Maci, M0
JUIUTHCS HA KUCIOTHICTh, TOOTO KITBKICTh T1IPOKCUIIBHUX TPYI:

'Lf-ﬂ-ﬁh'ﬂﬁ
M — oouoe

ENG.O0CHO8, n
1€ Mes. ocnos,. — MOJISIPHA Maca €KBiBaJeHTa OCHOBH; M. os. — MOJISIPHA Maca
OCHOBH; N — YHUCJIO T1IPOKCUIIBHUX TPYTI.
5. MonsipHa Maca eKBiBaJI€HTa CepeIHbOI COJIi JOPIBHIOE ii MOJISIpHIN Maci, 10

JITUTHCS HA KUIBKICTh aTOMIB METaly Ta Ha MOro BaJe€HTHICTb:

M _ 'L"I(-E.E-ﬂ.'.l'l
“exac.coni T '
n-8

1€ Mes, cconi — MOJISIPHA Maca €KBIBaJICHTA CePeIHbOI comi; M (o — MOJISIPHA
Maca CepeaHbOl COJi; N — KIJIBKICTh aTOMIB METaly B coui; B — BaJleHTHICTH 1IbOTO
MeTay B COJIL.

6. MousipHa Maca eKBiBaJICHTa CKJIAIHOI PEYOBUHHU B 3arajlbHOMY BHUITQJKY HE €
MOCTIMHOIO BEJIMYMHOIO 1 3aJISKUTh B peakilii 3a ydacTio Ii€i pedoBuHHU. Jlist
3HAXO/KEHHSI MOJIIPHOI MacH €KB1BaJE€HTA CKJIAAHOI PEYOBMHU HEOOXIAHO CKJIACTH

pIBHSIHHSA peakmii 1 OOYMCIWTHA EKBIBAJIEHT I1€l PEYOBHHU NUIIXOM JIJIEHHSI

MOJIAPHOI MAacH Ii€l peYOBUHU HA KIJIBKICTH €KBIBAJIEHTIB 1HIIOI PEYOBUHU, 3 KOO

daHa pCYOBHHA pCarye.

7. ExBiBasieHTHUI 00’eM razy uu napu. O0’eMm, 1110 3aiiMaEe €KBIBAJCHT ra3y 4u
mapy TP  HOPMAJIBHUX yMOBaX HA3WBAETHCS CKBIBAJEHTHUM 00’€MOM 1
NO3HAYAETHCA Vs . Vers(H) = 11,2 1/M0OB; Vi (O) = 5.6 1/MOTIB.

Ipuknaam po3B’a3aHHA

3aoaua 1. OO6uMcIUTH, CKUIBKM MOJEKyd BMminlyetbcs B 40 T HITpaTHOI
KHUCIIOTH.

Po3é’azyeanna. Monspaa maca HNO; nopiBHioe 63 1/MoJib. 3HaX0auMO
KIJTBKICTh MOJICH, IO MICTUTHCA B 40 T KMCIIOTH, a came:
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N(HNOz;= m(HNO3) / M(HNO3) = 40/63 = 0,63 MoJb.

BignoBinmHo 10 3akoHy ABOTajpo, OJWH MOJIb HITPATHOI KHUCJIOTH MICTHUTh
6,02- 10% MOJIEKYJI. TakKuM 4YMHOM,

N(HNOs) = n(HNO3) - Ny = 0,63-6,02-10% = 3,79-10*® monekyr.

3aoaua 2. Buznauutu uyncio moiiB atoMmiB Kap6ony B 60 r Byrielto.

Po3zeé’azyeanna. Monspna maca Kapo6ony M(C) = 12 r/monb, Tofi

n(C) =m(C) / M(C) =60/ 12mM= 5 M0b.

3aodaua 3. Slkoro mae OyTU Maca 3aji3a, o0 BOHA MICTUJIA TAKy CaMy KUIbKICTh
aToMmiB, 0 ¥ 3,2 T cipku?

Po3é’azyeanna. BignocHa aromHa maca Cynedypy gopiBHioe 32 a. 0. M.,
3HAUUTh HWOTO MoJIApHa Maca Oyae cTaHOBUTH 32 r/Moib. OOYUCIMMO KUIBKICTH
MOJIEH CipKH, 1110 MICTUThCA B 3,2 T, a came:

n(S) =m(S)/ M(S)=3,2/32=0,1 mob.

TakuMm ynHOM, 1100 MaTH OJHAKOBY KUJIBKICTh aToMiB Fe i S, moTpiOHa Ta cama
KUTBKICTh MOJIIB 3aj1i3a, To0To 0,1 Moib. BimHocHa atomHa maca Fe mopiBHioe 56 a.
0. M., TOOTO MOJIsipHA Maca WOro CcTaHoBUTH 56 r/monb, a macy 0,1 monp Fe
3HAXOJIUMO 3 TaKOi MPOIOPITIi:

1 monb Fe — 561

0,1momb Fe — m (Fe). m (Fe) =5,6T.

3adaua 4. BusHa4uTH KiIBKICTh PeYOBMHM Ta Macy 3,5-10** momekyn HaTpiit
KapOoHarTy.

Po3eé’a3yeanna. KinbKicTh peUOBMHU HATpii KapOOHATY BU3HAYAEMO 32 TAKOIO
dhopmyItoro:

n(Na,COs;) = N(Na,COs) / N, = 3,5 10* /6,02 10° = 5,81 momb. Jaxi
pPO3paxoByEMO MOJISIPHY Macy HaTpiil KapOoHaTty, TOOTO

M (Na,CO3) =2 - 23 + 12 + 3 16 = 106 r/mosib. Macy HaTpiii kKapOOHATY
OOYHUCITIOEMO TAaKUM YUHOM:

m (Na,CO3) = n (Na,COs) - M (Na,CO3) =5, 81:106 = 615,86 1.
3aBaaHHA 1151 PO3B’A3aHHS

1. OOGuucniTh MOJISIPHI MacH eKkBiBajeHTIB Takux crnoiyk: CO,, CHy, NHs, V705,
A1203, P205, CI’Og, CO(OH)Q, Al(OH)g, HzSOg, HzSiO3, H3BO3, HzSCOg,
KNOg, N33P04, CI'Clg, FCg(PO4)2, SﬂSz.

2. MacoBa yactka OKCUTE€HY B OKCH/Il HEB1JIOMOTO eJIeMEHTa CTaHOBUTH 31,58%.
BuzHnaute MoJiipHY Macy €KBIBaJICHTa €JIEMEHTA.




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ® 23.07
KuroMupcebKa JEPKABHHI YHIBEPCUTET <X KUTOMHUPCHKA MMOJITEXHIKA» 05.01/183.00.1/b/0OK11
noJiitexnika Cucrema ynpasJinns sikictio Bianosigae JICTY ISO 9001:2015 2022
Exsemnasp Ne 1 Apx 81/15

3. Ilpu B3aemomii 1,2 T OKCUY HEBIAOMOTO METaIy 3 BogHeM yTBOopmiocs 0,27 T
BoAM. Busnaure popmyiy okcumy.

4. Tlpu cnamoBanHi 12 r© MeTany y HaAJIUIIKy KUCHIO ojepxkanu 22,67 T Horo
okcuay. BuzHauTte MoJisipHy Macy €KBiBaJIeHTa METaly Ta HOro OKCHUJLY.

5. MacoBa uyacTKka HEBIJOMOTO e€JeMeHTa B Horo cmnoiymi 3 OKcUreHoM
ctaHoBuTh 50%. BuzHauTe MoJIsIpHY Macy €KBIBaJICHTa €JIEMEHTA.

6. O0uMcIUTH aTOMHY Macy JABOXBAJCHTHOI'O METaJly Ta BU3HAYUTH, SKUH 1€ 3a
Metal, ko 8,34 r merany okucioTbes 0, 680 11 KUCHIO (H. V.).

7. Ha BignoBnenns 1,8 r okcuay Merany BUKopucTand 883 M BOAHIO (H.Y.).
OO6YHCIUTH MOJISIPHI Macu €KBIBaJICHTIB OKCHUJTY Ta METAIy.

8. Ir nmesikoro metany croiy4aerbes 3 8,89 r 6pomy ta 1,78 r cipku. O6uncauTH
MOJISIPHI MacH €KBIBaJIEHTIB OpOMy Ta MeTaly 3HAIOuH, 10 MOJSpHa Maca
€KBIBaJIEHTY CIpKH 16 r/MOJIb.

9. BusHaure MOJISIpHY Macy €KBIBaJIEHTa METally, JJsl BIAHOBIEHHS 17 T okcuy
SKOTO MOTPIOHO BUKOPUCTATU CTUILKU BOJHIO, CKUIBKU HOTO BUILISETHCS MPU
MOBHIM B3a€MOIIT IIUHKY Macoro 32,5 T 3 XJIOPUIHOIO KUCIOTOIO.

10.ITpu posunmenni y Boxi 0,2 Kr HeBizomoro merany oxeprxkanu 0,112m° Bomrio
(1.y.). Buznaute dhopmyiy ofep:kaHoro riipoKCuy.

11.ITpu po3unHeHH1 16,25 r MeTany B XJOpUJI HIM KACIOTI BUALIUIOCH 5,6 11 razy
(H.y.). Skuii e 3a MeTa, KO B CIIOIYKax BiH ABOBAJICHTHUI?

12.Bu3HauTe MOJISIpHI MacH €KBIBaJICHTIB HITPATHOI KHUCIOTH B PEaKIIisX,
PIBHSHHS IKUX HAaBEJIEHO HIKYE:

Cu + 4HNO3; — Cu(NOs3), + 4NO; + 2H,0
/n + IOHNO:;—) 4ZH(N03)2 + NH4N03 + 3H20

13.TTocraBTe KOedili€eHTH Ta BU3HAUYTE MOJSPHY Macy €KBIBaJCHTIB Cylb(paTHOI
KHCJIOTH B KOXHIM peakIiii, piBHAHHS SKUX HABEJICHO HIKYE:
st + HQSO4—> S+ HZO
C+ H2804 — COZ + SOZ + Hzo
/n + H2804 — ZHSO4 + SOZ + Hzo
Na + H2804 — N&2504 + Hgs + Hzo
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Tema 3. «IlepioanuHuii 3aKoH i nepioanuHa cucrema ximiunux ejaemenTin J1.1.
MenaesieeBa. bynosa aroma. XimiuHuii 3B'A30K»

KopoTki TeopeTudHi BiiomMocTi

1. CTpykTypa nepiogu4Hoi CHCTeMH B CBIiTJIi Teopii 0y10BM aToma.

Koxuuii mepios, KpiM MEpIIoro, MOYMHAETHCS 3 Iy>)KHOTO MeTany. L{i enemMenTn
JIETKO BIJJAIOTh OJIMH €JIEKTPOH, HaOyBatouu 3apsny + 1. MoxkHa IpUIyCTUTH, IO Y
JTYKHUX METaJiB MOYUHAETHCS 3a0yl0Ba HOBOTO €HEPreTHYHOTO DPIBHS, Ha SIKOMY
3'SIBISIETBCS OAMH eleKTpoH. OTke, Mepioj] MOYMHAETHCS 3alOBHEHHSIM HOBOTO
CHePreTUYHOTO PIBHA, a €JIEMEHTH OJHOTO i TOTO CaMOTO IMepioy MalTh OJHAKOBE
YHUCJIO C€HEPreTUYHUX piBHIB. TakuM YWHOM, HOMEp NeEpioay BIAMOBITAE YHUCITY
CHEPreTUYHUX PIBHIB a00 3HAYEHHIO T'OJIOBHOI'O KBAHTOBOTO YHMCIA ISl €JIEKTPOHIB
30BHILIHBOTO €HEPIeTUYHOTO PIBHSL.

byna HaBeigeHa TOCIIJIOBHICTh 3allOBHEHHS IMIJIPIBHIB €JIEKTPOHAMH, sKa
BU3HAYAETHCS CYMOIO KBAaHTOBHMX umcenl 1 i |. Ockinbku 3a0ypoBa €HEPreTUYHOTO
PIBHSI IOYMHAETHCA 3 BIANOBIIHOTO S - MIAPIBHS, TO NEPIIUM Y KOXKHOMY IMEPIOAL €
CNIEMEHT, Y SIKOTO TOYHMHAE 3aIlOBHIOBATHCS NS - MiApiBeHb (N - HOMEp Mepiomy).
BignoBiiHO A0 1BOro 3 TOCHIJOBHOCTI, MOXXHA BUIUIUTHA MIJAPIBHI, MI0.€
BAJEHTHUMM [UIsI €JIEMEHTIB KOoxHoro mnepiony. KokHuil mnepiof Nno4YuHaeThCA
3alIOBHEHHSAM NS - MIJPIBHS W 3aKIHUYETHCS 3alOBHEHHSIM Ip. — MIJAPIBHS (KpIM
MEePIIOro, OCKUILKHU 1p-TIApIBEHb HE ICHYE).

[ligpiBHI, MO MICTATBCS MK NS - 1 Tp. -, BU3HAYAIOTHCA 3a MPABUIOM
KneukoBcbkoro. Hampukian, tpeba BU3HAYMTH, SKI TIAPIBHI 3alOBHIOIOTHCS Y
€JIEMEHTIB mIocToro mepiomy. Lleit mepioxg moumHAaeThCs 3 3aMOBHEHHA 6S -, a
3aKIHYY€ThCS 3aMTOBHEHHSIM 6p - miapiBHa. st 6p - migpiBus n=6,1= 1. Cymi nn +1,
sgKa JOPIBHIOE /, BIAMOBIAAIOTH IIe Tpu KoMOiHamii (m + 1): m = 4. 1 = 3 (4f -
niapiens); 1 =5, | = 2 (5f - migpisens); m =7, 1= 0 (7s - miapisens). [ligpisui 4f Ta
5d BignoBigHO 10 MpaBmia KiledkoBCHKOTO 32 €HEPTi€r0 PO3MIIIEeHI MiXk MiAPiBHAMU
6S Ta 6p, OTXKE y aTOMIB €JIEMEHTIB IIOCTOTO MEPIOAY €ICKTPOHAMH 3aTTOBHIOIOTHCS
niapiBHi 6S 4f 5d 6p.

Uucno enemMeHTIB y Tepiojl BIAMOBIAHE YHCIY €JIEKTPOHIB, SKI MOXYTh
PO3MICTUTHCS Ha MIAPIBHIX, 10 3allOBHIOIOTHCA B JaHOMY nepioai. Hampuknan, B
nepuoMy nepiozi 3a0yJOBY€EThCS €eKTpOHaMU 1S - miApiBEHB,TOMY TYT MOXYTb
GyTH TiNbKM J[Ba €TEMEHTH: y OJHOTO 3 KX — ojuH enekTpoH (1s%), y apyroro —
mBa enextponn (1S°). AHANOTi4HO BH3HAYAECTHCS UHCIO CIEMEHTIB i B IHIIMX
nepioaax. 3ajie’KHO BIJ TOTO, SIKUM MiIPIBEHb Y aTOMa 3a0y/I0BYETHCS €IEKTPOHAMH ),
PO3PI3HSIOTH S-, p-, d- i f - enmemenTr. Ha mo4yatky K0’KHOTO Mepioy MiCTATHCS JIBa S
- EJEeMEHTH, B KIHLI IICTh P - €JEMEHTIB. MiX HUMHU Yy BEJIHUKUX Neploaax
po3TtamioByoThes d- 1 f -eneMeHTH.

CXOXICTh XIMIYHUX BJIACTUBOCTEH €JIEMEHTIB TMOB's3aHa 3 TNEPIOJIUYHUM
NOBTOPEHHSM Oy/lOBM BAJICHTHUX MiJIPIBHIB (HA OCTAaHHHOMY Ta MEPEJOCTAaHHBOMY
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piBHAX). Y THUNOBHX €JEMEHTIB (E€JIEMEHTH JpPYroro 1 TPEeThbOro MepiojiB)
3allOBHIOIOTHCS €JIEKTPOHAMHM S - 1 P - MIJAPIBHI 30BHIIMIHBOTO €HEPTETUYHOTO PiBHS.
Taky x enexkTpoHHY OyIOBY, a OT)KE 1 BIACTUBOCTI, MAlOTh Ti €JIEMEHTH BEITUKHUX
Mep10IiB, Y AKUX TaKOXK 3alIOBHIOIOTHCS NS - 1 NP. - MIJIPIBHI. Y CI 11 €JIEMEHTH S - 1 P -
) HajexaTh 10 TOJIOBHUX miArpym. [1o06iunHi miarpymnu ckinagaoTs d- i f - enemenTy.
Bonu He MaroTh aHAJIOrIB Cepejl TUIIOBHX, OCKUIbKH Y HHX i1e 3a0ymoBa d - abo f -
iIPiBHS.

HoMmep rpynu y cBiTii BUYeHHs Ipo OyJOBY aToma, sIK IPaBWJIO, BIJIOBIJIA€E
YHUCITy €JIEKTPOHIB Ha BaJCHTHHUX MIAPIBHIX. Y €JIEMEHTIB TOJIOBHUX MIATPYI — II€
CyMa €JICKTPOHIB Ha S - 1 p - MIPIBHAX 30BHIIIHBOIO €HEPTETUYHOTO piBHA. Tak,
aToMH, B IKHX Oy/10Ba 30BHIIIHBOTO PiBHS BUPaXaeThes popmymamu Ns'mp’ , ns® mp°
,nszr[p1 yeens nszr[p6 , Hajexathb Bignosiauo qo I, I, 111, ... ,VIII rpym.

V eneMeHTIB MOOIYHKUX MIATPYI BaJeHTHUMHU € d - miapiBeHb MepeI0CTaHHBOTO
piBHS i S - MiJAPIBEHb 30BHINIHBOTO CHEPTETUYHOTO piBHA, TOOTO (N-1)- d 1 NS -
niapieHi. Y mepmoro d - emeMeHTa (CKaHII0) HA BaJICHTHUX ITiIPIBHIX (3d1482)
nepe6yBalOTh TPH CICKTPOHH i BiH Hanexuts 10 111 rpymu. Turan (3d°4s?) i Banaiii
(3d°4s®) nanexats Biamosimno 10 IV i V rpym. Posmimenomy nani XpoMy moBHHHA
Bi/OBiZaTH eneKkTpoHHa KoHbirypamis (3d*4s) ane OIMH EIEKTPOH 3 CHEPreTUUHO
BUTiHIIIOTO 4S - miapiBHA (11 + | = 4 + 0) mepexoauts Ha 3d - migpiBens (m + | = 3+
2). Takwii mepexi eJIEKTpPOHA Ha3MBalOTh 'mpoBaiioM’ abo "mpockokom". B
pesynbTaTi BHHHKAE eleKTpoHHAa KoHGirypamis 3d°4s'. ITposam emexTpoHa st
XpoMy TOSICHIOETBCS TUM, 1110 HAMOJOBUHY 3aMOBHEHI MiAPIBHI €HEPTreTUYHO OLIBIII
cTiliki. OCKUIbKM MpOBaJI €JIEKTPOHA HE 3MIHIOE 3arajbHOr0 YKCJa BaJlEHTHHUX
CJIEKTPOHIB, XpoM Hanexuts 10 VI rpymm. 3a Xpomowm ixyte Manran (3d°4s%), i
®epym (3d°4s%), sKi BIAMOBIMHO 1O UHCTA BAICHTHHX €ICKTPOHIB IMepeOyBaiOTh y
VII i VIII rpymax. ¥ Ko6ansry (3d” 45° ) ta Hikomo (3d° 4s%), umcio BaneHTHHX
€JICKTPOHIB CATa€ JAEB'ATH 1 JECATU. AJle Il €JIEMEHTH 3a BJIACTUBOCTSAMU JIOCUTH
onmu3bKi 10 Pepymy, Tomy 1X HeporiibHO BigHOocuTH 10 IX 1 X rpym, Co i Ni ymMoBHO
pO3MIIIEHI Y BOCBMINM rpymi. Y HAacTyNmHOro eneMeHta — Kympymy — BHacaiok
POBANy eIeKTPOHA BHHHKAE eNeKTpoHHA KoHGirypamis (3d'°4s’). Tyr mposan
MOSICHIOETHCSI TUM, 1110 TIOBHICTIO 3allOBHEHUU MiApiBEHb (B JaHOMY pasi 3d™) mae
MIJBUIIEHY CTiKicTh. Kyrnpym BigHOCSTh 10 | TpymM, OCKUIBKH €JIEKTPOHU
3aBepuieHoro d - mMiApPIBHSA NOpW BU3HAYEHHI HOMEpa TPyHH HE BPaXOBYIOTh.
Ocranwiit d - exement uerBeproro mepiony — Llunk (3d'° 4s%) — manexwuts mo II
TpyIu.

AHaJOrIYHO BHU3HAYAETHCS HOMEp Tpynu y d - eneMeHTIB H'ITOro i mocToro
nepioaiB. OTxe, BajdeHTHI MiApiBHI d - €JIEMEHTIB MOXHa BUPA3UTH 3arajibHOIO
dopmyioro (it - 1)d° ns?, ne a — naituacrimre gopisHioe 2 (pigme 1 a6o 0). Skmo (a +
b) < 8, cyma a + b BimmoBigae Homepy rpynu. Komu (a + b) mopisaioe 9 a6o 10,
€JIEMEHTH YMOBHO BigHOCITHCS 10 BochMoi rpyniu. Lle Co, Rh, Ir, Ni, Pd, Pt. SIxmo
b = 10, enementu BimHoCATs gm0 mepmoi [(n - 1)d™ ns'] a6o apyroi [(n - 1)d*ns?]
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TPyIH MATPYIU Mifl 1 TUHKY). Yci d - e1eMeHTH MICTATBCS B MOOIYHUX MIATPYyIIax.

OcoOnmBe Miclie B mepiogudHid cuctemi HainexuTh f - ememeHntaM. BoHwu
3'SIBIIIIOTHCS B IIocToMy (4f - enmemenTH) 1 cboMomy (5f - enemenTn) mepionax. Koym
3alOBHIOEThCS  4f-mijgpiBeHb,  JTOOYJOBYETHCS  €JIEKTPOHAMHM  YETBEPTUM
CHepreTUYHUN PIBEHb, SIKUW 330BHI € TPeTiM. 30BHIIIHINA PIBEHB, HA AKOMY MICTSITHCS
mBa 5S-eleKTpOHH, 1 mepenocraHHii, mo Mae icim (55'5p°5d') emexrpomis,
3aJIMIIAI0ThCS HEe3MIHHMMH. BHaciok 1boro XiMmiuHi BiactuBoCTi 4f - eneMeHTiB
ayxe 0u3bKi Mixk co6oto. Y enementiB Ce, Gd, Lu Ha 5d-miapiBHi 3'BIS€THCS OJUH
CJIEKTPOH, 1 Ha TEPEAOCTAaHHHOMY CHEPreTUYHOMY pIBHI 3HAXOIWUTHCS JICB'SITh
enextponie  (5s°5p°5d'), ame 3a XiMIYHHMH BIACTHBOCTSAMH BOHH Mal0 HHM
BIJIPI3HAIOTBCS Bia 1HmUX 4f - enemeHnrtiB. ToMy BcCi LI €I€MEHTH 00'€IHYIOTH Y
CIMEHCTBO JIAaHTAHOIMIB (017 — 3 JATUHCHKOI MEPEKIATAEThCS SIK Opar). Y KOPOTKO
NEepIOJHOMY BaplaHTI NEPIOJIMYHOT CHUCTEMH BOHM 3aliMAalOTh OJHY KIITHHKY 3
JlanTaHoMm, Ha sIKUI BOHU BC1 CXO0XI1 3a BIacTuBOCTsIMHU (TOOTO miepion VI, rpyna III,
niarpyna mno6iyxa). L{i exeMeHTH BHHECEH! 3 MEPIOJUYHOI CUCTEMHU 1 PO3MIILIEHI B
TOPU30OHTAIBHUN psia mig Heto. 5 - ememenTH 00'enHaHI B CIMEHCTBO aKTHHOIIIB
(Opatu AKTHHIIO) 1 3aiiMaloTh ofHE Micue 3 akTuHieM: nepiog VII, rpyma III,
niarpymna moo6iyHa. Sk 1 JIaHTaHOITW, BOHM BHHECEHI1 3 MEPIOJIMYHOI CHUCTEMH 1
PO3MIllIEH] B TOPU3OHTAILHUM Psif M1 JJAHTAHOTJaMH.

2. CTyniHb OKMCHEHHS.

3apsinu, 1m0 BUHUKIM O Ha aTomax 3a yMoBU yTBOpeHHS 100%-T0 10HHOTO 3B
'13Ky (TOOTO MOBHOTO 3MIIIEHHS CHIJBHUX €JIEKTPOHHHUX Map J0 aTOMIB 3 OLIBLIO0
CJICKTPOHETATUBHICTIO), HA3UBAIOTHCS CTYIICHEM OKHMCHEHHSI.

[le mOHATTS € YMOBHUM, ajie¢ HUM IIMPOKO KOPUCTYIOTHCS B XIMIi PU CKIIaJaHH1
dbopMyJI peUOBUH Ta PIBHSIHb OKHMCHO- BIJHOBHHMX PEaKIlii, CHCTeMaTH3aIlli CIOIYK
ejeMeHTIB Toio. CTymiHb OKUCHEHHS OOYMCIIOITh MaTeMaTU4HO. TOMY BaXKJIMBO
3HATH MPaBUJIa BU3HAYEHHS CTYIIEHIB OKMCHEHHS €JIEMEHTIB 3a (popMyliamMu, a TaKOXK
BMITH TIepeI0aYnTH iX 3HAUCHHS 3a MOJIOKCHHSIM €JIEMEHTAa Y MePI10JIUYHIN CUCTEMI.

Axmo Bigomwuii ckian (dpopmyrna) peUOBHHHM, TO CTYMIHb OKHCHEHHS MOXKHA
BU3HAYHUTH, KOPUCTYIOUUCH TIEBHUMH TIPABUIIAMHU:

1. Jnst mpoctux peuwoBuH (Hampukian, O,, Oz, Sg, Na, Fe 1 T.1.) cryneni
OKHCHEHHS BC1X aTOMIB MOKHa BB)KaTH PIBHUMU HYJIIO.
2. B cxmamHMX pedoBMHAX CTYMiHbB OKHCHEHHSI JTAHOTO €JIEMEHTa MOXKHa

BU3HAYUTH, SKIIO BiJIOMI CTYIEHI OKHUCHEHHS 1HIIUX €JIEMEHTIB, BUXOASYHU 3 TOTO,
mo anreOpaiyHa cyMa 3apsiiiB yciX aTroMiB Yy CHOJYLl JOPIBHIOE HYJIO, a Yy
CKJIQJHOMY 10HIB — Horo 3apsay. Hanmpukinan, npu BU3HAYEHHI CTYNEHS OKHUCHEHHS
Cynboypy B cnomyui K,S0, MokHa BBaXkaTu, 110 CTYMiHb OKUCHEHHS atoma Karito,
K 1 BCIX JIy)KHUX MeETalliB, JopiBHIOE +1, aToma Okcureny — -2 (ue -HaluCTIHKIIIMMA
CTymiHb OKHCHeHHs1 Okcureny). Tojl, MO3HAUMBIIM CTYIMiHb OKUCHEHHA S 3a X,
ckimagemo piBHsHHS: (+1) - 2 + x + (-2) - 4 =0, 3BigKu X = + 6.
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3. Jlis pedoBUH, SIKI MalOTh CKJIAJHY MOJIEKYJSIpHY OynoBy, TpebOa 3amucaTu
CTPYKTYPHY (bOpMy.Hy i, KOPUCTYIOUYHUCH 3HAYCHHAMU BiI[HOCHI/IX

CJICKTPOHETATUBHOCTEH aTOMIB, BU3HAYWTH KUIBKICTh Ta HAMPSAMOK 3MIICHHS
CHUIBHUX €JIEKTPOHHUX Tap. Tak, po3risaarodd CTPYKTYpHY (QOpMyIiy OLTOBOi
KHUCIIOTH MOKHa MOMITHTH, 1m0 10 atoma Kap6ony B rpymni CHj 3mimnyiotbes Tpu
€JIEKTPOHHI Mapu Bia TphoX aromiB [igporeny, 3B'si3ok C — C MoOXxHa BBa)KaTu
HEMOJIIPHUM: TOJI CTYIiHb OKHCHEHHs 11boro atoma KapOony nopiBHioe -3 (aTomiB
[iaporeny + 1). B rpyni COOH tpu enekTpoHHI NMapu, HaBMaKH, 3MillleH] BiJl aTOMa
Kapbony no aromiB Oxcureny, i Tomy g 1boro aroma KapOoHy cTymiHb
okrcHeHHs +3 (y aTomiB OKcUreny -2).

CryneHl OKHCHEHHSI aTOMIB y CHOJyKax MO)KHa NepeAdadyuTd, BUXOASYH 3
IOJIO)KEHHS €JEMEHTa B NEpIOJUYHIN cHucTeMl Ta HOro €JeKTPOHHOI OyJOBH B
HOpMaJIbHOMY Ta 30yIPKEHOMY CTaHaX.

Tak, y aTOMIB S - €JICMEHTIB Ha BAJICHTHHUX ITIJIPIBHSAX MICTUTBHCS, BIJMOBIIHO,
onuH ab0 JBa EJNEKTPOHM, SIKI BOHM JOCHUTh JIETKO BIJJAalOTh aToMaMm OUIbIII
€JICKTPOHETaTUBHUX €JIEMEHTIB. TOMy A IIUX €JIEMEHTIB y CHOJIyKaX XapaKTepHi
MO3UTHBHI CTYII€HI OKMCHEHHS, SIK1 BIANOBIAAIOTh HOMEPY Ipynu. BuHATKM — aToMH
[aporeny Tta T'emito. Atom [igporeHy Moke MaTH TakOX HEraTUBHUW CTYIIHb
OKHCHEHHA -1, TOMy IO MICJSI TOTO, SK 1€ aToM MpuilMae OJUH JT0JATKOBUM
€JICKTPOH, MOT0 MEepIINi eHEPreTUYHUHN PIBEHb CTa€ 3aBepiieHuM. ['eniil — iHepTHUN
€JIEMEHT, OT0 CTYMiHb OKUCHEHHS 3aBX U JopiBHIOE 0.

Jlnst p - eeMEeHTIB XapaKTepHUMH € TakKi MO3UTHBHI CTYNEHI OKHUCHEHHS, SKi
BIJINOBI/IaI0Th KUJIBKOCTI HECMAPEHUX EJEKTPOHIB Y HOPMAJIbHOMY Ta 30YI)KEHOMY
cranax. Tak, njist XJ0opy MOXKIJIMBI TO3UTHBHI CTyIEeHI OKUCHeHHs +1, +3, +5 ta +7. 3
eJIeMEHTaMU, K1 MalOTh MEHIIY €JIeKTPOHETraTUBHICTh (MeTanaMu, ['iiporenom), p -
€JIEMEHTHU YTBOPIOIOTH CHOJYKH, B IKUX BOHU MalOTh HETaTUBHI CTYII€HI OKUCHEHHSI.
BinoMo, 110 aTOMH p - €JIEMEHTIB MICTITh Ha 30BHIIIHBOMY PiBHI TaKy KUIbKICTb
CJICKTPOHIB, sIKa BIJIMOBia€ HOMepy Tpynu. [lpuitmatoun nOAATKOBI €JIEKTPOHU,
BOHU HaiyacTime J00yAOBYIOTh 30BHINIHIM €HEPreTHYHUM PiBeHb 10 KOH(Diryparii
Hal6mKIoro ineptHOro razy (ns“np’). ToMy MakCHMasbHE 3HAYCHHS HEraTHBHOTO
CTYTEHSI OKMCHEHHSI BIJIMOBIAA€ YUCITY WX JOJATKOBHUX €JIEKTPOHIB.

3aBaaHHA 1151 PO3B’A3aHHS

1. BcraHoBiTh mnepion, Tpymny, MNOPSAKOBUM HOMEp €JIEeMEHTa, eJIEKTPOHHA
dopmyia skoro 3akinuyerbest Tak: 1) ...3s73p% 2) ...4s°3d%; 3) ...4s%4p’; 4)
...5s%4d% 5) ...5s"4d"; 6) ...3s%3p°.

2. Jlecats metamiuaux enemeHtiB (Harpiit, Kamiit, Marniit, Kanpmiii, Manras,
®epym, Kobanbt, Kynpym, unk, MonibaeH) Ha3uBarTh OiMeTaTlYHUMHU
TOMYy, 10 BOHHM BIJIrPalOTh BAXJIUBY POJIb Y IKUTTEBUX IMpPOIECaX.
OxapakTepu3yiTe eJIeKTpOHHY OY/I0BY aTOMIB ITUX €JIE€MEHTIB.
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3. B aromi sxoro enementa (Kamito um [le3ir0) 3B'A30K BaJE€HTHUX E€IEKTPOHIB 3
sapoM cuibHIImHN? [10sSCHITE YoMYy.

4. BusHauTe KUIBKICTh TPOTOHIB Ta HEUTPOHIB y SAIpi aTOMIB HYKIITY
Aprentymy 3 MacoBuUM uuciaom 107.

5. Busnaure ckiaj aTOMIB TaKUX HYKJIIIIB:

MacoBe 4yncio 79 Bl B4 p6 12 13 14 30 31 33

Enement Br Br fFe Fe € |IC IC P P P

6. AToMy SKOTO eJeMeHTa BIJNOBIJA€ KOXXHA 3 HAaBEJACHUX EJICKTPOHHUX
dbopmy:

a) 1s°25%2p®3s?3p°4s°30° 6) 1s°2572p°3s%3p®4523d*4p?
B) 1s%25°2p°3s°3p” r)
15%25%2p°®3s23p%4523d"°4p®5s'4d°

7. EneMeHT Mae TaKy eeKTpOHHY OymoBy aToma: 1s°25°2p°3s°3p°. BkasKiTh:

a) HOMep nepioay, B IKOMY BiH MICTUTHCS;
0) MakcUMajIbHa BaJCHTHICTD;
B) JI0 AKOI TPYIH MEPIOJUIHOI CUCTEMH HAJICKUTh JTAHUW €JIEMEHT.

8. CKUTbKM TIPOTOHIB MICTUTh SIPO €JIEMEHTa, eJICKTpOoHHA (OopMylia SKOTO
3aKiHIYETHCS TaK: 3523p"?

9. O6uHCTHITH YUCIIO MPOTOHIB Ta HEUTPOHIB y sAApi aTomMa bicMyTy 3 MacoBUM
guciaom 209.

10.HanumiTs enextponHi hopmymn Takux iomis: Fe®*, Se”, Al**, CI..

11. Hamuurite enextponHi ¢popmymn iomis: Fe**, Br, Br’*, I**, Sn*, Na'.
VYKaxiTh: a) 3arajibHe 4YHCIO €JEKTPOHIB IJIsi KOKHOrO HOHY; O) CKUIbKU
CJICKTPOHIB MalOTh 3a3Ha4YCHI HOHM Ha IXHLOMY 30BHIIITHEOMY €HEPreTHYHOMY
pIBHI.

12. Atom eJIeMEHTa Mae TaKy €JIEKTPOHHY KOH(}ITyparlito:
15°25%2p°3s%3p®45°3d™4p°.

YcTaHOoBITh:

a) MOPSAJKOBHI HOMEp €JIEMEHTA;

0) MakCUMaJIbHO MOKJIUBY CTYITIHb OKHCHEHHS €JICMEHTA,;
B) BAJICHTHICTb €JIeMEHTa B Horo crnoyiii 3 ['iiporeHom.

13.ATOMHU SKMX €JIEMEHTIB JPYroro mepiogy He BUSBISIOTH BAJCHTHOCTI, LIO
nopiBHioe Homepy rpynu? llosicHiTE 1e (akt, BUXOASIYU 3 EJICKTPOHHOI
Teopii Oy10BU aToMa.

14 HapeniTh npukiagn HOHIB 130€JIEKTPOHHUX aTOMY AProHy.

15.Po3ramyiite HaBeleHI HW)XYE XIMIYHI €JIEMEHTH B TOPSAKY 3POCTaHHS
HEMETaJIYHUX BIACTUBOCTEH IXHIX aTOMIB:

16.a) F, Sn, O, Te; 0) Pb, Br, I, F, Cl.

17.YxaxiTh HalHMKYI MOXJIMBI CTYINEHI OKHCHeHHs st aroMiB Cynbdypy,
Hirporeny, Cuninito, Moy B iX CIIoJIykax 3 aTOMaMH iHIINX €JI€MEHTIB.

18.Po3MicTiTh HaBeA€HI WOHM B TOPSAKY 3MEHIIEHHS iX BIJHOBHHUX
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BnactuBocteii: Cl', Br, At, I, F.

19.Po3mMicTiTh HaBeneHi (GOPMYJIH OKCHUIIB TOPSIKY 3POCTaHHS 1X KHUCIOTHHUX
BiactuBocteii: BeO, SO3, SO,, Si0,.

20.Buxoasun 3 pO3MIIICHHSI €JIEMEHTIB Yy IMepioJUYHIi cuctemi, (HopMyH
OiHapHux crnoiyk: a) exementa A (IV rpyna) ta enementra B (I rpyma); 6)
enementa A (I rpyma) ta enementa B (V rpyma); B) enementa A (III rpyna) Ta
enementa B (V rpyna).

21.PO3MICTITh €JI€MEHTHU B MOPSJKY 3POCTaHHS BIJHOCHOI €JICKTPOHETaTUBHOCTI
eJIEMEHTIB y KoxHiil 13 rpym: a) Cl, At, Br, F, I; 6) S, O, F, Mg; B) P, N, As, Bi.

22.CknaiTh €JEKTPOHHI Gopmyau pedoBuH, dpopmynau skux: H,S, LiCl, MgO,
H,0, CS,.

23.51xuii T XIMIYHOTO 3B’SI3KYy B pe4oBUHAX, popmynu sxux: Ny, CO,, NH;3?

24.J10 skorO 3 aToMiB 1 YoMy OyAyTh 3MIIICHI €IEKTPOHHI Mapu B MOJIEKYINI
ckinany OF,?

25.Buznaure MonekyisipHy (GopMyiy TiApOKCHAY. SIKIIO BiOMO, IIO BiJHOCHA
MOJIEKYJISIpHA Maca 1€l CIIOIyKHd CTaHOBUTH 121, a eneMeHT, 110 BXOAUTH 10
Horo ckiaay, HanexxuTh 10 Il rpynu neploAMYHOi CUCTEMHU E€JIEMEHTIB.

26.Buiuii okcuJl eIeMeHTa, KU HAJICKHUTh 10 V TPYIH MEePioJUYHOI CUCTEMH
€JIEMEHTIB, Ma€ BIJTHOCHY MOJIEKYJsIpHY Macy 142. BusHaute HEBIIOMUUI
€JIEMEHT, 300pa3iTh MOTr0 €NeKTPOHHO-TpaPiuHy (OpMYITy, BKAXKITh MOMKIUBI
BAJICHTHI CTaHHU, CKJIAIITh (OPMYJIM OKCHUIIB Ta TIIPOKCUIIB 1 BKaXITh iX
Xapakrep.

27.YKaxiTh THI XIMIYHOTO 3B’5I3KY B KOKHIH 13 HABEJACHUX CIOIYK:
CaO, SiOz, NagN, CC14

28.CKibKH €NeKTPOHIB Oepe y4acTh B YTBOPEHHI 3B S3KIB y MOJIEKYyJaX CKIady:
Cl,07, CO,, NH3, SiF,, OF,, B,0s.

29.J0 sSKOTO 3 €eJEeMEHTIB 3MIIIeHI CHiIbHI €JIeKTPOHHI Mapu B KOXHINA 3
HaBeaeHUX cronyk: XeOy4, M(g,Si, CF,4, H,S, MgH,.

30.ITosicHiT, MeXaHI3M YTBOPEHHS: a) aJlOMiHIid xyopuay; O) CuHmimii
TeTpaxJIOpuay; B) Kamiil Gropumy; ) 1e3iil xJaopuay. YKaxiTh THI XIMIYHOTO
3B’SI3KY B KOXKHIN 3 MOJIEKYI.

31.V skiii 3 HaBENCHHMX CIIOJYK 3B'S30K €JIIEMEHT-XJIOp MaE HOHHY MNPHUPOIY:
CCly, C1,0, MgCl,, HCI, CsC1? BianoBiab 00IpyHTYHTE.

32.Hamumiith €IeKTPOHHI CXEMH YTBOPEHHsSI MOJEKyn (Topy, a30Ty, KHCHIO,
KapOOH 10KCUHY, TIAPOTeH XJIOPUIY.

33.IlosicHITh MEXaHI3M yTBOPEHHS MOJIEKYJd: a) Oop Tpudrtopumy; O)
quriaporeHcynb(diny; B) Kalbliid XJopuuy; T) cyiabdyp TeTpadTopumy; A)
rigpasuny (N,Hy); €) okcuren qudropumy.

34.1losicHITH MEXaHI3M YTBOPEHHS TaKMX MOJEKyJd Ta MWOHIB: a) ioHa
rizpokconito (H30"); 6) amominiit xmopuny; B) ifona docdonio (PH,'); 1)
cunany (SiHy); 1) SO3; e) K;0.
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35.VkaxiTh, sfika 3 HaBeAeHHX crnouyk Cynbpypy HaWOUIbII XapaKTepU3YEThCS
monauM 38’ sa3koM: K,S, BaS, CS,, Li,S, H,S, SO,, SO,Cl,.

36.CKUIbKU CHINBHUX €JIEKTPOHHHUX Map YTBOPIOIOTH 3B’SI3KH B TaKHX CIOJyKaX:
a) aJIFOMIHIN HITpUI; 0) KCeHOH TeTpadTopua; B) Kaubiii dhocdim; ) 3amizHa
OKaJIMHA.

37.Hanumite rpadiuny ¢opmyny Kaibliil TiAporeHkapOOHATy Ta BKaXiTh
CyMapHe YUCJIO €JIEKTPOHIB, 110 YTBOPIOIOTH 3B SI3KH B Iiil pEYOBHHI.

38.Hamumite rpadiuny ¢opmyny dochop (V) okcumy Ta BKaxiTh KUIBKICTh
3B’s13KiB MK atomamu @ocdopy Ta OKCUreHy.

39.Ha xosxui 20 atomis Hykmigie Mg npunagae 158 aromis mykminy **Mg ta 22
aTomu HyKmiay “°Mg. SIka BizHOCHA aToMHa Maca Marmiio?

40.ITpuponauit HeoH ckiamgaeTbcs 3 JBOX HYKJIIIB: Ne Ta *Ne. BignocHa
aTomHa Maca Heomy mopimioe 20,2. Busnaure mMacosi sactku Hykimigis “’Ne
Ta “Ne B npupogHomy Heomi.

41.BinHocHa aToMHa Maca XJIOpy CTaHOBUTH 35,453. ¥V mpupoai TparuisitoTbCs
mBa Hykmtigm mporo emementa: °Cl ta *'Cl. BusHaure: a) MacoBy 4acTKy
HYKJI1/TIB »Cl y ipupoaHoMy XJopi; 6) MacoBY YacTKy HYKJIITY e y XJIOpH]
H1{ KUCIIOTI.

42.Bummuii okcuya HeBimomoro enemeHTa mae gopmyny E,Os. MacoBa wacTka
[aporeny B cmodyii 1bOro einemeHtra 3 [inporeHoMm crtaHoBUThH 17,65%.
Cxknanite Gpopmynu crojiyk einemMeHnta 3 MardieM ta CuiliiiieM Ta Ha3BITh iX.
Uu pearyioTh BOHHM 3 BOJ0I0? BiAmoBigb MOTHMBYHTE HAMUCAHHSM DPIBHSHD
peaxiii.
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Tema 4. «TepmoximiuHi po3paxyHkmn
Ipuxaaam po3B’si3aHHSA

Ipuknad 1. O6UYUCIITH, Y4 MOXKE MarHiii TOPITH B aTMOC(hEpi BYTIIECKHUCIIOrO Ta3y:
2Mg . +CO,,. =2Mg0_, + C,..

a) mpu T = 298 K; 6) mpu T = 800 K. CrannaptHi eneprii ['100ca yTBOpeHHs

PEUYOBUH, AfGozgg, k/x/mMons: CO, = -394,4; MgO =-596,6; C,, = 0. 3Mmina

CTaHJapTHO1 eHTanbIii peakmii: AH f‘:298 = -810,1 xIx/mMonb. 3MiHa CTaHAAPTHOT

SHTpOMIi peakKiii:

ASipeg = -159,9 JIxx/moms -A,5°(298 K) = —159,9 Ix/voms - K.
Po36’a30k. 3mina eneprii ['166ca AG 1030515€ 3p0OUTH BUCHOBOK PO MPUHIIMIIOBY
MO>KJIUBICTh XIMIUHOI peakiii: skumo AG < 0, To peakilis NIPUHIUIIOBO MOKJINBA,
AG > 0, To peakuis npuHIIUIOBO HeMoxIuBa; AG = 0, To cucTemMa 3HaXOJUThCS B
CTaH1 pIBHOBAaru.

Enepris ['i66ca yrBOpeHHs ckimagHux pedoBuH mpu P = 1 atm. 1 T=298K
HA3MBACTHCS CTAHAAPTHO eHepriero [166ca yrBopenns, mosHadaetsest AG’ (298 K), i
PO3MIpHICTb — [K/[/MOIIB|.

a) IIpu T = 298 K 3MmiHa cranmaptHOi eHeprii ['100ca peakuii AOpPIBHIOE CyMi
cTaHJapTHUX eHepriil ['100ca yTBOpEHHS! KIHIIEBUX PEYOBMH MIHYC CyMa CTaHAAPTHUX
eHepriii [100ca yTBOpeHHs BUXITHUX PEYOBHH:

AGtiggg =Y At G208 - pYAY (-

I[Ipu T = 298 K 3MiHa cTangapTHOi eHeprii ['ibcca peakiii TOpiHHS MarHiro
JIOPIBHIOE:

AGip08 = 2A¢ G08(MgO) - Y Ar G p05(COy) =
=-2:569,6 — (-394,4) = -744.8 xJIx/Monb
AG < 0, peaxiiis IPUHITUIIOBO MO>KJIMBA.

0) IIpu T # 298 K 3miny cranaaptHoi eHeprii ['100ca peakiiii MOXkHa OOUMCIIUTH 3a

piBHsHHAM ['100ca-I enpmronbiia: a g

AGEr=AH 55— T+ A S gg;
ze ArHozgg — 3MiHA CTaHJAPTHOI EHTAJBIIII peakilii, a Arsoggg — 3MiHa CTaHJapTHOI
EHTPOIIIi peakili.

[Tpu 7= 800 K: : :
AGOT=AH p0g— T A S 08 =
=-810,1-800 - (-159,9/1000) = 682,2 xJIx

AG < 0, peakiiisi IpUHIMIIOBO MOXKJTUBA.

3aBaHHSA /151 PO3B’SI3aHHSA
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1. CxyacTu TepMOXIMIYHE PIBHAHHS Ta Ta OOYMCIMTU €HTAIbMIIO YTBOPEHHS SOy,
SKIO TIPH 3ropaHHi 8 T cipku BUALTIIIOCH 74,25 k]I Tera.
2. OGYHCINTH CKiIBKM Telia BHALIATBCS mpd 3ropamHi | M° yraprHoro rasy 3a
peaKIi€ero:
CO(F) + 1/202(r) = COz(r), SKIIO AHOQQS, KI[)K/MOJ'II): COZ(F) = —393,5, CO(F) = —110,5
3. CxnacT TepMOXiMIYHE PIBHSHHS Ta OOUUCIUTH, CKIJIBKU CMajaeHo rpadiTy, SKIIO0
Buniuinochk 9837,5 x/[x temma. CtaHmapTHa €HTAIBITISI YTBOPECHHS AHozgg(COZ) =—
393,5 kJI>x/MOIIb.
4. Cxnactu TepMOXiMiuHE PIBHSHHS TOpiHHS pigkoro rexcany CgHig 3 yTBOpeHHSIM
MPOJIYKTIB B Ta30BOMY CTaHI Ta OOYMCIUTH Macy TE€KCaHy, MPU 3rOPaHHI SIKOTO
BUILIHIIOCH 3,8548- 10* kJIx Tera.
5. TenmoBuit eekT SKOI peakilii 0THOYACHO € eHTanbImier0 yTBopeHHs CO,?

1. CO(r) + 12051y = COyry; 2) Cirpagin) T O2r) = COxry:

3) Ciamas) T Oy = COyry; 4) CaCOy(1) = CaO(r) + COypy.

6. Cxilactu TepMOXiMiuHE piBHSHHS peakilii ropinns anetuieny C,H, ta o6uncnutu
KUIBKICTh TeIUIa, sIKa BUJUIMTBCS MpU coaigoBaHHl 22,4 1 anetwieHy (y. H.).
CrananpTHI EHTaJbIIil yTBOPEHHS AH0298, k/x/mMonb: CoHyry = 226,8, COyry = —
393,5, HZO(]") = —241,8
7. Tproxxnopuctuii pocop MoxkHa oaepxaTh 3a peakuiero Py + 1,5Clyy = PClypy,
AH%95 = —306 KJIx; m’sTuxnopucTHii 3a peakitieio PClyr + Clygy = PClsry, AH 05 =
—93 k/Ixx. OGuncnuTy cTaHIapTHY eHTanbnio yrBopeHHs PCls
8. CkjacTu TEpMOXIMIYHE pIBHSHHA peaklli Ta OOYMCIUTH, CKUIBKMA TerJa
BunimuThcsa mpu 3ropanHi 1 a1 CO, B3sroro mpu H. y. CTaHgapTHI €HTaIbIMIl
YTBOPEHHS AHozgg, kJlx/monb: CO(ry =—-110,5, COyry = —-393,5.
9. O0uncnHTH CTaHAAaPTHY eHTanbMio yTBopeHHs CuO r), AKIO IpH OJEpKaHHI M1l
13 8 T okcuny kynpymy (II) mo peakuii CuOyy + C(ry = Cupy + CO(r) nornunyiocs 5,2
kJ[x Tema.
10. CtangapTHa €HTaJbITIsl yTBOPEHHS AH0298 (COr)) =—110,1 xJIx/Mob.
[Tpu cnomydenni 2,1 r 3amiza 3 cipkoro Buaumwiock 3,77 x/x temna. O6uncnutu
TEIUIOTY yTBOpeHHs cyhbdina hepymy (FeS).
11. Ckiactu TepMOXiMiuHE piBHAHHA peakuli onepxkanHsa PoOsir) 3 IpoCcTHX pedoBUH
Ta OOYUCIUTH CTAHIAPTHY E€HEPril0 YTBOPEHHS OKCHIY, SKIIO MPHU 3ropaHHi 6,2 T
yepBoHOTO hochopy Buaimmiock 149,2 xJx temna.
12. AmomotepMiuHe BiTHOBJIEHHS okcuay ¢epymy (III) BinOyBaeThCs 3a piBHSIHHAM
Fe,03m + 2Alp) = 2Fer + Al,Ogmy. OGuuCINTH, CKINBKM BUAUINTHCS TEIUIA MU
B3aemonii 27 r amomiHito 3 180 r okcuay depymy (III). CranpapTHi eHTanbmiil
YTBOPCHHSI AH0s, kJx/Monb: Fe,Ogmy = — 822, Al,O31) = — 1676.
13. Jlns po3knamy MeBHOI KUIBKOCTI KapOoHaTy Kaiblito 3a peakuiero CaCOsry =
CaO(ry + COyy motpiOHO 3,56 kI Terua. OOYUCIUTH Macy B3ATOrO0 KapOOHAaTy
KJIBII0 , SIKIO CTaHJAPTHI €HTaJbII1 YTBOPEHHS AHozgg, kJlx/Monb: CaCOsmy = —
1207, COQ([‘) = — 393,5, CaO(T) = —635,5
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14. Ckiactu TepMOXiMiuHE PIBHSHHS TOPIHHA BOJASIHOTO Ta3y (cyma piBHHUX 00’ €MIB
YrapHOTrO ra3y Ta BOJIHIO) Ta OOYMCIWTH, CKUIBKH TeIla BUAUIMTHCSA MPHU 3TOpPaHHI
5,6 1 BomsHOro rasy (mpu H. y.).CTammaprri entambmii yrBopeHHs AH g,
KI[)K/MOJ'H)Z CO(F) =-1 10,5, COz(]") =— 393,5, Hzo(p) - — 241,8
15. Bu3HauuTu TeIIoBUH e(eKT TropiHHS MarHiro 3a peakuiero Mgy +1/20,r) =
MgO ), sikimo npu 3ropanHi 1 r Marsito Buaumiocs 25,08 k/x Terua.
16. Ckiactu Tepmoximiune piBHsAHHA oxepxkaHHd HCl ) B ra3oBoMy cTaHI 3 IpOCTHX
pPEYOBMH Ta BH3HAUUTU CTaHJApTHY eHTanbmilo yrBopeHHs HClr), sAxmo npu
B3aemonii 1 1 Clyry 3 BonHeM Buaimmnocs 8,24 kJx Tema.
17. O0uucANTH CTaHIAPTHY EHTANbBIII0 YTBOPEHHS  CIPKOBOJHIO BHUXOASYM 13
TemoBoro edekty peakuii oro ropinas: HoSiry + 1/20,r) = SO,y + H,O(ry — 519
kJ[>x. CTaHgapTHI €HTalbIli YTBOPEHHS AH0298, kJlx/Monb: SOyt =297, HyOry = —
242.
18. Uomy nopiBHIO€ Teruiora 3ropanus 1 monst merany CHy, sikiio npu 3ropansi 1 r
MeTany BuAumwiiock 55,8 k/x Terua? CkiiacTd TEpMOXIMIYHE PIBHSHHS peakiii
TOpIHHS METaHy.
19. He mnpoBoasun oOYMCIEHb BKaXITh, I[J'IH AKUX TIPOLECIB 3MiHA EHTPOIIi
pemmanHa nosutusHa: 1) H,SOqyp) = 2H' ) + SO, P’ 2) NaCI(T) Na' g + Cl'py
3) Bosronka wony: I = Inr); 4) kpucTamsanis piakoi cTal.
20. OOGYuCaUTH, YM MOJXKJIMBO OJCp)KAaTH MeETaJiyHe 3ajli30 BiIHOBJICHHSM HOTO
OKCUIy BOAHEM 3a piBHAHHAM peakuii: Fe,Ozr + 3Hym = 2Fer +3H.0(,.
CrannmapTHi eHeprii ['i00ca yTBopeHHS: AGozgg, kJlx/Moinb: Fe,Ogy =740, H,O ) =
—229.
21. Jlng skux OpoueciB 3Mi1HA €HTPOMIiT OlIbIie Hys?
1) N&Cl(T) Na* (p)+ Cr (P)» 2) nCH, = CH, —» [ CH, - CH, _]n
2F€203(T) + 3C(T) 4Fe(p) + 3C02(r), 4) COQ(T) —> COz(r)
22. O6uncimutu 3MiHy eHTpomii B peakuii: 2NO ) + Oyry = 2NOyr. Cranpaprhi
eHTpOHII AS 208 KI[)K/(MOHI) K) NO(F) 210 6 Oz(r) - 205 O NOz(r) - 240 2.
23. B sxux npouecax eHTPOIisl 3MEHILYEThCS ?
1) CUSO4(p) + 2NaOH(p) CU(OH)Z(T) + NaZSO4(p), 2) Fe(T) + HzSO4(p) FeSO4(p) +
Hary,
3) ®inbTpalrisi MyTHOTO PO3YUHY; 4) TaneHHs TbOLY.
24. B skux npoliecax 3MiHa €HTPOIiT MEHIIEe HYJIs?

1) Sty + Oary = SOy 2) SOyry + Oxry = SOy

3) HZO(P) = HZO(M) 4) Hzo(p) —)GJICKTpOJIiB—) 2H2(r) + OZ(F)-
25. Jlns IKuX OpoLeciB eHTPOIis 301IbIIYETHCS ?
1) CO(r) + Clz(r) = COCIQ(F), 2) C(T) + Og(r) 2C0(r),
3) PozunnenHns caxapy y Boai; 4) Po3nnaBneHHs napadiny.
26. He mpoBoisiun 004UnCIIeHb 3HANTH 3HAK SHTPOIIII JJIsl TAKUX TIEPETBOPEHbD:
1) NaCI(p) + HZO(P) —)eHeKTpOHi3—) NaOH(p) + 1/2C12(r) + 1/2H2(r);
2) Zn(T) + HCI(p) + ZnCIQ(p)+ Hz(r);
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3) 2N02(1") + HzO(p) HNOz(p) + HNOg(p)

27. Jlns IKuX TpoLeciB 3MIHA EHTPOIIT peakiiii BeJIMUYUHA MO3UTHUBHA?

1) WO3m) + 3Hary = Wiry + 3H20(r); 2) HaSO4p) = SO5ry + H2O(r;

3) kpucTamizallis coji Ipu BUMAPOBYBaHHI PO3UUHY;

4) meperiaBKa METaJ0JIOMY B MapTEHIBCHKIN MEYi.

28. Ski 3 TBepKEHb BIPHI JIJIs1 €K30TEPMIYHOT peaKiii

Na2803(p) + HgSO4(p) N3.2804(p) + Soz(r) +H20(p)

1(a) — AH< 0; 1(6) — AH > 0; 2(a) — AS< 0; 2(6) — A S> 0; 3(a) — AG< 0; 3(6)— AG >
0.

29. Kpucraniuynuit poganit amoniro NH;SCN, po3unHsiounchk y BOJ1, AUCOLIIOE HA
KaTiOH aMOHIIO Ta POAAHIT aHIOH, & PO3YUH 0XOJOKY€eThCs. CKIIacTh TEPMOXIMIYHE
PIBHSIHHS IIbOTO MTEpETBOPEHHS Ta BKka3aTu 3Haku AH, AS, AG.

30. O0uHMCIUTH 9K MOKJIMBA PEaKIis TOPIHHA MarHiio y ByIJIeKHCIoMY Tasi 2Mg )+
COyr) = 2MgO¢ry + C1y. CrannaprtHi eneprii ['166ca yrBopeHHs AG s, K JI>K/MOJIb:
MgO = -569,6; CO, ) = -394,4.

31. Buxonsuu 3 piBusHHs ['166ca-I'emronbia AG = AH — TAS. Bkazatu B sxomy
BUITAJIKYy PEaKIlisi HEMOJKJIMBA Hi MPHU IKUX TEMIIepaTypax.

32. OGYHUCIUTH, YA MOXKHA OJIEP)KATHU MarHii alfOMOTEPMIYHUM B1THOBJICHHSM HOTO
okcugy 3a peakuiero 3MgO + 2Alp = 3Mg) + Al,Ozm. Crangapthi eneprii
I'166ca AG 208, KI[)K/MOJ'IB MgO(T) - — 569 6 A|203(T) =—1582.

33. SIxi TBepayKeHHs MpaBHiIbHI A1 engorepMiynoi peakuii: Cry + H.O) = COpy
+Har)

1-AH >0; 2) - AS > 0; 3— AG > 0, npu Hu3BKUX TeMIieparypax; 4) — AG< 0, mpu
BHUCOKHX TEMIIepaTypax.

34, Jlns peaxuii omepxanns Metanigaoro muaKy ZnOm + Cer = ZNry + COrry. AH g8
= 240,1 x/Ix,

AS%5e5 = 187,1 JIx/(M0116-K). OGUHCTHTH TeMIEpaTypy MOYaTKy PeaKiLii.

35. OOYMCIUTH YU MOXKIIMBO OJIEpKATH XPOM aJIOMOTEPMIYHUM BIJHOBJICHHSIM
okcuny xpomy (III) 3a piBrsHHAM peakuii: CryOzmy + 2Alp) = Al,Osm + 2Cr.
CranmaptHi eHeprii ['i00ca AGOZQS, kJlx/Moinb: AlyOgmy = — 1582, CryO31y) = — 1050.
36. OGUUCIUTH YU MOKHA OJIEP>KATH TIEPOKCHU]T riz[poreHy H,0; 3a peakuiero: H,Op)
+ Oy = 2H,04p). Crannapthi eneprii ['i06ca AG° 208, KJx/Mons: HoOp) = — 286,
Hzoz(p) =-219.
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Tema 5. «llIBuakicTs XiMiuHoi peakuii. Ximiuna piBHoBara

Ipuxaaam po3B’si3aHHA

Ilpuknao 1. JIns TOMOTEHHOI peaKIii:
2HI(F) pad Hz(r) + Iz(r),

KoHcranta piBHOBarm mnpu JAesikiii Temmeparypi pgopiBHioe 0,25. OO0uucnith
pPIBHOBa)XXHI KOHIICHTpAIlll PEYOBMH, SKIIO MMOYaTKoBa KoHmeHTpamis [HI] = 2
MOJIb/J1.
Po36’a30k. CtaH pearyloyux pEUYOBUH, MPU SKOMY IIBHUJIKICTH MPSMOi peakiii
JIOPIBHIOE MIBUAKOCTI 3BOPOTHOI, HA3UBAETHCS XIMIYHOIO pigHosazoro. KoHleHTpallii
PEYOBUH B CTaH1 PIBHOBAru Ha3UBAIOTHCS PIBHOBAKHUMU.

Koncranta piBHOBaru peakiii — 1€ BIJHOIICHHS JOOYTKY MOJISIPHUX
PIBHOBaXHUX KOHIIEHTpAIlI MPOAYKTIB PEaKIIii J0 T00YTKY MOJIIPHUX KOHIICHTpAIlli
BUXIJHUX PEUOBUH y CTEMNEHSX, 5Kl JOPIBHIOIOTH Koe(illieHTaM B PIBHAHHI PEaKIlii,
IIpY MOCTIHHIN TeMiepaTypi:

~ [HI?
3rilHO pIBHSHHS peakilii, 3 2 Moib [l TMOBMHHA YTBOPIOBATHUCH TMOJOBHHHA
KUTBKICTb, 110 1 Moib Hj 1 Ip. SAkio Ha MomeHT piBHOBaru npopearysaiio x Moiib HI, To
YTBOPUIIOCH X/2 MOJb 15, a 3amumiioch 2 — x Moib HI.
Hlp  Hap 16

= 0,25.

[TouatkoBi 2 0 0
KOHIICHTpaIlii, MOJIb/JI
PiBHOBaXHI 2—Xx x/2 x/2

KOHIICHTpaIlii, MOJIb/JI
[TizmcraBnseMo piBHOBaXKH1 KOHIIEHTpAIlli Y BUPa3 KOHCTAHTH PIBHOBATH:
0,5x-0,5x  0,25x?
2-x)2 @2-0%
JloOyBarouu KBaJpaTHHUI KOPiHb 3 000X YaCTHH PIBHSHHS, OJEPKUMO:

0,25=

0,5x
0,5= cox=1
2—x
PiBHOBa)kH1 KOHIIEHTpAITii:
x 1
[Hy ] yize = 2] igw, = 5=5= 0,5 momb /.
[HI] i, =2—1 =1 Momp/m.

Ilpuknao 2. Jns peakmii:
ZN{}@ + Cl, @ 2 ZN{}CI@ + 73,6 xIIx




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ® 23.07
KuroMupcebKa JEPKABHHI YHIBEPCUTET <X KUTOMHUPCHKA MMOJITEXHIKA» 05.01/183.00.1/b/0OK11
noJiitexnika Cucrema ynpasJinns sikictio Bianosigae JICTY ISO 9001:2015 2022
Exsemnasp Ne 1 Apx 81128

BKa3zaTH, SK MOTPIOHO 3MIHMTH KOHIICHTpAIlli, TUCK 1 TeMIIepaTypy peaxiii, 1moo
3MIHUTH PIBHOBAry BIPaBO, B CTOPOHY 3011bIIeHHs Buxoay NOCI.

Po36’a30k. BB 30BHIIIHIX ()aKTOPIB Ha CTaH PIBHOBATH y3arajabHIOE npunyun Jle-
Illlamenve: KO Ha PIBHOBAXXHY CHCTEMY JIIOTh 30BHIIIHI (PaKTOpPH, TO piBHOBAara

3MIIYIOTHCS B CTOPOHY peakilii, sika 0cIabiIroe /1it0 30BHIMIHIX (PaKTOPIB.
1. Ilpu 36inbLIEHH] KOHIIEHTpALlil piBHOBara 3MIIIy€EThCS B CTOPOHY peakilii, ska
MPOXOJIUThH 13 3MEHIIIEHHSIM KIJIBKOCTI MOJIb T'a31B, IPU 3MEHIIICHH1 KOHIIEHTpaIIii
— HaBMAaKH.
B peakmiro BctymaroTh 3 Mok Tazy (2NO + Cl,), a yTBOpIOIOTECS 2 MOJIb Ta3y
(2NOCI). Ilpu 30uTBLIEH] KOHUEHTpALld PEUOBUH PIBHOBAra 3MILIyEThCSI B CTOPOHY
npsAMOi peakiii, ska iae 13 30utbmeHHsaM Buxoxy NOCL
2. IligBumieHHs a0o0 TOHMXKEHHS THUCKY JUIS Ta30BUX peakilii piBHOIIHHO
M1JIBUIICHHIO 200 MOHMKEHHIO KOHIIEHTpAIIiil.
3. Ilpu mijBUILIEH] TeMIIEpaTypu piBHOBAra 3MIILy€eThCS B CTOPOHY €HJ0TEPMIYHOT
peaxiiii, a Npy NOHWKEHHI — B CTOPOHY €K30TE€PMIYHOI.
[Ipsima peakuiss — €HOOTEpMIYHA, TOMY NPHU MiABHILEHI TEMIIEpaTypyd BOHA
BiZIOYBA€ETHCS 3 OLIBIOIO MBUAKICTIO, 301IbIyroun Buxig NOCI.
Ilpuknad 3. Y CKiIbKH pa3iB 3pOCTe€ IIBUAKICTh peakiii mpu 301UIbIICHH]
temneparypu Bix 20 o 85 °C, ko TemmnepatypHuid KoeilieHT peakiii y = 2,57
Po36’a30k. 3a mnpaBunom Baut-I'opda, mBuAKICTh peakuii OpH MiABUIICHH]
temriepatypu Ha 10 °C 301unb1yeTbest B 2-4 pasu:

Vtz = Vti "y 10 =V -ylo.
V. to—t, 85-20

—Z=y"10 =2,5 10 =2,55°=2386.
Ve

[IBuakicTh peakuii vy IpH MIABHIIEHHI TeMneparypu Ha 65 °C 3pocte B 386

,
pasiB.
3aBaaHHsA 10151 PO3B’SI3aHHSA

1. Ilo Ha3uBalOTh TOMOIEHHHMMH Ta TeTeporeHHUMH peakilismu? I[lpuBectu
PUKIIAIN.

2. Big 4yoro 3ajiexxuTh MIBUAKICTh peakilii? Sk 3aleXuTh MBUIKICTh peakilii BiA
KOHIICHTpAIlli pearyrounx peuoBUH?

3. Illo Ha3uBawOTh eHepriero akTupallii? YoMy KatanizaTopy MiIBUILYIOTh IIBUAKICTh
peaxkiii? [TosicHuTH MexaH13M MPOTIKaHHS pPeakKilii B MPUCYTHOCTI KaTaji3aTopa.

4. Illo take ob6opotHi 1 HeoOopoTHI peakiii? [Ipuectn npuxnaau. o HazuBarTH
CTaHOM JIMHAMIYHOI piBHOBaru?

5. 1o Ha3uBalOTh KOHCTAHTOIO PIBHOBAaru? 3amucaTv BHpa3 KOHCTAHTH PIBHOBAru
s ximigHoi peakuii: CaCyery + 2H,0p) = Ca(OH)yry + CoHyry.
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6. Sk unrtaerscs npunimn Jle [aren’e. Sk 3MilIyeThcsl piBHOBara B CUCTEMI MPHU
3MEHIIIEHH] KOHIIEHTpaIliii peuoBuH? BiamoBias oOrpyHTYBaTH Ha MPUKIIAIaX.

7. Sk s3miautbes mBuAkicTh peakuii: COqy + 3Hyry = CHury + HOf, sxmo
koHueHTpauiro CO 3MEHIIUTH B TPU pa3u, a BOAHIO 30UTBIIUTH B TPU pa3u?

8. Y ckimbku pa3iB MOTPIOHO 30UTBIIMTHA KOHIEHTPAIlI0 KHUCHIO, MO0 MIBHUIKICTH
peakuii ropinHa Byriuiss Cqy + Oyry = COyry 30UIbIIMIACE B YOTHUPH pasu?
[TpuBecTH po3paxyHOK 3TiHO 3aKOHY A1I0YMX Mac.

9. ¥V CcKiIbKHM pa3iB 30LIBIINTHCS IMIBUIAKICTh MPOTIKAHHS Peakilii MpU IiIBHUIICHHI
temneparypu Ha 40°C, sKmo TemmeparypHUd Koe]illieHT peakiii AOpiBHIOE 37?7
[IpuBecTu po3paxyHoOK.

10. fIx moTpiOHO 3MIHUTH TEMIIEPAaTypy 1 TUCK, 100 Yy pPIBHOBaXKHIM CHCTEMI
nepeBakHO mpoTikana npsama peakuis: 2NOqry + Hyry = NoO(ry + HOry; A Hop = -
340,4 x/I>x. 3MIHU MOSICHUTH.

11. Sx smiauTecs mBHAKICTh peakuii: 2NOgr) + Oy = 2NOyr), gxmo 00’em
peaxiiitHOl TOCYIMHU 3MEHIIUTH B 4 pa3u. [IpuBecT po3paxyHOK 3T1JHO 3aKOHY Jii
Mac.

12. 'V ckiunmpkn pasiB 3MiHATBCS MBHAKICTE peakuii: Ciry + 2Hyry = CHyr), sxmo
KOHLEHTPALlII0 BOJHIO 301IbIIUTH BTpO€? [IpuBecT po3paxyHoK.

13. Ha ckinbku rpaayciB 30UIbIIMIIACH TEMIEpPATypa B CUCTEMI, SKIIO MIBHAKICThH
peakiii 30uibmunacek B 128 paziB? TemnepaTypHuil KoedilieHT peakiiii JOPiBHIOE 2.
[IpuBecTH po3paxyHOK.

14. [IBuakicTh XIMIYHOI peakilii 3pocia B 124 pas3u, TemnepaTypHuUil Koe]ilieHT
peakuii gopiBHioe 2,8. Ha ckinpku rpagyciB Oyjna NiJBUILEHA TeMIieparypa?
[IpuBecT po3paxyHOK.

15. Sk 3MiHUTBCA IIBUAKICTH peakiiii ropiHHs npomnany CsHg, AKmio Tuck B cucremi
30UTBIIMTH B 2 pa3u. [IpuBecTH po3paxyHOK.

16. Jlo sxoro 3HayeHHs MNOTPIOHO MIJBHUILIUTH TeMIEpaTypy B cHcTeMl (ITOYaTKOBA
temriepatypa ApiBHtoe 10°C), mo6 mBHAKICTH peakiii 3pocia B 256 pasis, y = 2.
[IpuBecTH po3paxyHOK.

17. V ckinbkH pa3iB 3MIHUTHCS MIBUAKICTh PEAKIIil, SIKIO TEMIIEpaTypy MOHU3UTH 3
120°C o 90° (y = 3). IIpuBectu po3paxyHOK.

18. IIpu miaBumieHH1 temneparypu Ha 60°C mBUAKICTH peakiii 30ibimiach y 4096
paziB. OOUUCTUTH TEMIIEpATypHUN KOSPILIEHT peaKiii.
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Tema 6. «Po3unHmN»

Ipuxaaam po3B’si3aHHsI
Ipuxnao 1. O6uucniTh HOpMaAIBHY 1 MOJSIPHY KOHIIEHTpallito 16 % po3zunny NaOH
3 rycTtuHO0 p = 1,18 /ML
Po36’azox. Maca 1 1 16 % po3zunny NaOH:
m=V.-p=1000-1,18=1180r.
Maca NaOH B 1 1 po3unny (1180 r):

B 100 r po3unny — 16 r NaOH,
B1180T — m(NaOH).
1180 - 16

Mounspuaa maca Mr(NaOH) = 40 r/mMo:1b, €KBIBaJICHTHA Maca JIOP1BHIOE:
Mr, . = Mrfl = 40 r/MonE.

2EE.

MouisipHa KOHIIEHTpAIlisl pO3YHHY:

- m 1888 479 M
M™Mr 40 7 '
HopmanbHa KoHIIEHTpallisl pO3YUHY:
ooo.m _lsss
"oy 40 o F

aEE

Ilpuknao 2. OOGUKCITH MacoBY BiZICOTKOBY KoHIeHTpamiro 2 H posunny H,SO,
ryctunoro p = 1,07 r/mi.
Po3eé’azok. ExsiBanentna maca H,SOy,:

Mr 98
Mr__ (H,80,) = EE 49 r/MonE.

1 1 po3uuny mictuth 2 - 49 = 98 r H,SO,.
Maca 1 1 po3unny:
m=1000-1,07=1070r
MacoBa BiJICOTKOBa KOHIICHTPAITIS:
B 1070 r po3unny — 98 r H,SO,
B 100 r po3unny — W(H,SO,)

98-100
W{:HESU‘L] = W = 9,15 %.

Ilpuknad 3. OOUYMCHITH TIOHMXKEHHS TEMIIEpATypH 3aMep3aHHs PO3YMHY, SKUN
MicTuTh 9 1 Boau 1 4 1 etwienriikointo C,HgO,. I'ycTuHA €TUIEHTTIKOII0 JOPIBHIOE
1,11 r/em’.
Po36’a30k. 3rigHo 2-ro 3akoHy Payns, NOHM)XEHHS TeMmIepaTypu 3aMep3aHHs
PO34YUHY MPONOPLINHO MOJISIBHIN KOHLEHTpalii po3ununy Cp:

At =K-C,.
ne K — kpilockomiuHa cTaja pO3YMHHHMKA; BOHA JOPIBHIOE TMOHM)XEHHIO
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TEMIIepaTypHy 3aMep3aHHs OJHOMOJISUIBHOTO po3uuny; st Boau K = 1,86.
Maca 9 1 Boau (p = 1,0 r/mu) gopiatoe 9000 r. Maca 4 1 C,HgO,:
m=V.-p=4000-1,11=4440r.
Monspaa maca etunenriikono Mr(C,HgO,) = 62 1/MOJb; KUIBKICTh PEUOBUHU
CTHJICHTJTIKOJIIO:

4440
62
3HaXOAMMO KUIBKICTh MOJb eTwieHrdikomo B 1000 r Boau (MOJSUIBHY
KOHIICHTPAIIIIO PO3YHHY):
B 9000 r Bogu — 71,26 moiss Co,HgO,
B9000rsomn — C

MomnsiibHa KOHIIEHTpALlisl PO3UYHHY:
_ 1000- 76,1

“m =""3000
[ToHM>KEHHS TEMIIEPATYPHU 3aMEP3AHHS:
At =1,86-7,96 =148 °C.
Ockinbku Bosia 3amep3ae mpu 0 °C, To po3unH 3amep3He nipu t = -14,8 °C.

n= = 71,6 MOTE.

= 7,96m.

3aBaaHHs 1)1 PO3B’SI3aHHA

1. J1o 220 r po3uuny cyib(aTy HaTpiro 3 MacoBOIO yacTkoro comi 10% nonumu 80
MJT BOA. BU3HaunTH MacoBy YacTKy COJIi B HOBOMY PO3UHHI.

2. Ha netitpanizamito 31 mi 0,16 H po3uuny nyry BUKopucTanu 217 M po3unHy

H,SO,. O6uncnuT HOPMAIBHICTH PO3YHHY KHCIIOTH.

OGumcnuTy HopManbHicTh 30% posunny NaOH, rycruna skoro 1,328 r/em®

4. BusHaure MacoBy YAacTKy TIAPOKCHAY HATpPil0 B PO3UMHI, JOOyTOMY WIpH
3minryBaHHi 200 r po34MHY T1APOKCHIY HATPIO 3 MaCOBOIO YacTKO Jyry 20%
3 200 M BogH.

5. O6umcniteh MossuibHY KoHIeHTpalito 20,8% po3zunny HNOg3, rycTtuHa sikoro
1,12 r/em’.

6. SKy KiNbKICTh pEUOBHMHHU HITPATHOI KUCIOTH Ta KU 00°€M BoAM Tpebda B3SITH
qutst npurotyBadHs 400 T po34MHy 3 MaCOBOIO YaCTKOK KHCIOTH 12,6%.

7. O0YUCAUTH HOPMAJIbHY KOHUEHTpauiio 16% po3uuHy XJIOpuUIy alOMIHIIO,
rycruna skoro 1,149 r/cm®,

8. O04ucAUTH MOJISIpHY KOHIEHTpalito 16% po3uuHy XJIOpHAY AaJIOMIHIIO,
rycruna skoro 1,149 r/em®,

9. OOyucaUTH MOJISIpHY KOHIEHTpalito 16% po3unHy XJIOpHUAYy AaJIOMIHIIO,
rycruna skoro 1,149 r/em®,

10.Ha nelitpanizauiro 40 M po34urHy Jyry HEOOXiAHO 24MI1 pO3UUHY CyJb(aTHOI
KHCIIOTU OOYUCITUTH HOPMAJILHICTD JIYTY.
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11.0064yucnuTu CKIIbKUA TpaMiB cou HEOOX1AHO /s mpurotyBanns 250 ma 0,1H
po3uuHy?

12.064yucnutu mMacoBy 4actky 1M po3umHy cynb(}aTHOT KUCIOTH T'YyCTHHOIO p=
1,061 r/em®?

13.00uucnut HOPMAJBHICTG PO3YMHY XJopuay Kambliro B 200 M siK0O
mictuThes 0,2 mois CaCls.

14.B sikomy 06’emi 0,1 M po3unHy cynbdaTy HaTpito MicTuThbes 7,1 T 11i€i comi?

15.006uucnutu, skuit 06’eM Boau notpioHo goyimtH a0 0,2 1 1H po3unny constHol
KUCo0TH, o0 onepxkatu 0,05H po3uuH.

16.06uncnuT MOJSIpHY KOHIEHTpalito 25%-ro po3unHy Cyib()aTHOI KUCIOTU
rycruHoio p = 1,18 r/em’.

17.06uncnutu  ckinbku rpamiB  xjaopuny  depymy(Ill) nHeoOxigHO  1ust
npuroryBanHs 0,5 i 0,5H po3uuny.

18.06uncnutu CKUIbKkH MUIUITPIB 49%-r0 po3unHy Cyiab(aTHOI KUCIOTH 3
ryctuHoro p = 0,385 r/cM® HeoOXiaHO M npurotyBanHs 1 i1 0,5M po3unny?

19.06uncnuT CKUTBKM TpaMiB HITPATHOI KUCIOTU MicTuThea B 200 mut 48%-ro
PO3YHHY 3 I'yCTHHOI p = 1,3 T/cM>?

20.dns merrpamzamii 20 s 0,1 H po3uuHy COJIIHOI KUCJIOTH MOTPIOHO 8 M
PO34YUHY T1IpOKCUY HATp1t0. CKUIBKU TpaMiB T1IPOKCHTY HATPIIO MICTHTHCS B
1 1 po3uuny?

21.3mimanm 300 T 15%-1r0 pozunny i 200 T 25%-T0 PO3UHHY TIAPOKCUIY KA.
OO64YHCITITh MACOBY YAaCTKY OJIEP’KAHOTO PO3UUHY.

22.06uyucauTi MOJISIBHICTE 15,15 % po3unny rmoko3n CgHi,0e.

23.B sixomy 00'emi 0,1 H po3unny cynedary kynpymy(Il) mictutbes 8 T comi?

24.Ha newitpanizamito 40 mn po3uuny jyry BuTpadeno 25 ma 0,5 H posuuny
Cynb(}aTHOI KUCIOTH. SIKa HOPMANIbHICTh PO3YUHY JIYTY?

25.0049ncIuTH HOPMaJIbHY KOHIIEHTPAIII0 PO3YUHY, SIKUWA MICTUTh B 5 1 43,55 T
cynb(hary Kaiiro.

26.06uncoutn MossipHicTh 40%-TO pO3YMHY TIAPOKCUAY Kamil0 3 TYCTHHOIO
1,402 r/em™?

27.CKibKY BOJAH 1 XJIOPUCTOTO KaJliro MOTPIOHO B3sATH, 100 mpurotysatu 500 M
20%-ro po3uuHy 3 ryctuHoo 1,133 r/em>?

28.00uncnuT HOpMalibHy KoHIeHTpalito 20%-ro po3uuHy XJIOpUIy Oapiio 3
rycruroo 1,140 r/em’.

29.Cxkubku rpaMiB iakoro HaTpy Mictutbes B 400 mut 0,12 H po3unny?

30. Ckinpku Bogu motTpiOHO momatu g0 100 mum 48%-ro po3umHy HITpaTHOI
kucyiotu ryctunoro 1,303 r/mi, mo6 no6ytu 20 % po3uun?

31. Ckinpku rpam caxaposu notpioHo pozunnutu B100 r Boau, mobd Temmeparypa
KHMITHASA PO3YUHY ITigBHIuiaack Ha 1°C.

32. BuzHaunTy OCMOTHYHMM THCK po3unHY 1110 MicTUTh 180 1 rmoko3u CgH1,06 B
411 posuuny npu Temmnepatypi 0°C.
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33. O0uHnCHiTE MONEKYIAPHY Macy pedoBuHH, SKkmo npu 27°C posuun 6 r miei
coii B 131 Bogu Mae ocMoTuuHUM THCK 0, 82 aTM.

34.Yu opHAKOBUNM THUCK Mapu HajJ PO3YMHAMHU, OJUH 3 SKUX MICTUTh 92 T
rainupuHy B 1000 r Bogu (M yigupuny=92 I/Mo1nb), a a iHmmi 171 r mykpy B Tiid
camiit Mact Bogu (Myypy = 342 r/MoIB).

35. Po3unn mictuth 27 r po3unHeHoi peuyoBuHH B 1000 T Boau 1 KUMUTH TpH
temrepatypi  100,078°C. OOYMCAUTH MOJEKYJISIPHY Macy pPO3YHMHEHOI
PEYOBHHH.

36. OcMoTHYHUHN THCK po3uMHy miporamiony npu 15°C cknagae 0,59 atm. fka
MOJISIpHA KOHIICHTPAIIIS I[bOTO PO3YHHY?

37. Boani po3unHu neskux Kiabkocted rimoko3n CgHi,06 Ta popmaniny HCOH B
OJIHAKOBUX KUIBKOCTAX BOJM MalOTh OJIHAKOBUM OCMOTHYHUU THUCK. Yomy
JOPIBHIOE BIJHOIIECHHS MAac IIIIOKO3U Ta (QOPMAMIHY (M uokos/Mpopuaning)> K1
MICTATBCS B ITUX PO3YNHAX?

38.Uu npu o HAKOBIM TeMnepaTypi KUIITUMYTh PO3YUHU, OJIUH 13 IKUX MICTUTD B
100 r 8,2 r rmuupuBy (M yimpmsy = 98 T/MOJIB) @ 1HIIMHA B Ti caMiil KIJTBKOCTI
BoAM 18 1 rrok03u (M ok0s = 180 1/ Mouib)? BiamoBijs oOrpyHTYTE.

39. Pozuna B 100 Mn sikoro mictuthes 2,30 T pedoBuHH, Mae mpu 298 K
OCMOTUYHUHN THUCK, 1110 HopiBHIOE 618,5 klla. BuzHauutu mMonekysasipHy Macy

PEYOBHUHH.
40.10,2 kr BOJHOTO PO3YMHY MICTUTH 6,2 KI aHTU(pPU3Y — ENHIICHTIIKOIIO
Memenrnixomo = 62 T/MoJNb) 3anmwim B pasmiatop aBtomoOuis. Ilpu sikiit

TeMIIepaTypi 3aMep3He PO3UHH?

41.1lpu po3umHeHHi 5 r peyoBuHH B 200 r BoAM OAEpKadu PO3YUH, SKHUM
3amep3ae mpu Temrepatypi — 1,55°C. BusHauuTH MOJIEKYJSIpHY Macy
PO34YMHEHOI PEYOBHUHH.

42 Tlpu posuunenHi 15 r xnopodopmy B 400 r edipy, eOyniockomniuHa KOHCTaHTa
AKoro JjopiBHioe 2,12, Temmneparypa KumiHHsA mnigHsnack Ha 0,665°C.
BU3HAYUTHU MOJIEKYJIIPHY Macy xjopodopmy.
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Tema 7. «Po3unHu ejieKTpoJiTiB. EjlekTposiTHYHa qucomiamis»

Ipukaaam po3B’sa3aHHsA
Ilpuknad 1. 1lo Ttake KoHCTaHTa jgucomiamii? HamumiTe BHUpa3 KOHCTaHTH
muconianii CH3COOH 1 oGuucnite ctyminb gucouniamnii 0,2 M pozunny CH3COOH,
sximo K, = 1,74-10°,
Po36’a30k. OCKUIbKH €NEKTPONITUYHA AHMCOLIalisi — 0O0OpOTHHUI MpOIeC, TO BOHA
MiIsITae 3aKOHY JIIF0YNX Mac.

KoncranTa nucomianii K, — 1ie BigHOImEHHS 100yTKY MOJISIPHUX KOHIIEHTpAIlii
10HIB B CTENEHSX, IO PIBHI Koe(illeHTaM y pIBHSHHI JUCOLalli, 10 BUXITHOT
MOJISIPHOT KOHIICHTpAIlIi JICKTPOJIITY.

OuroBa KucnoTa — ciabka KUCI0Ta, TUCOLII0€ 00OPOTHO:

CH3COOH 2 CH3COO™ + H™.
[CH,CcO0™][H"]
®~  [CH,COOH]

KoncranTta nucomianii Ky, cTtymine aucorianii o 1 MoisipHa KoHIEHTpawis Cy
3B’s13aH1 CITIBBIIHOIIICHHSM, SIKE€ HA3UBA€ETHCS 3aKOHOM po3BelieHHsT OcTBabAA:

=1,74-107>.

—
K
a= |-&,
NlCM
——

|1,?4 - 1073

N
ﬁ.q r

=9,34-10"% ado 0,93 %.

Ilpuknad 2. OOYUCAUTH CTyHiHb JMCOLIALli OITOBOI KHCIOTH y PO3YMHI 3
MoJIsipHOIO KOoHIeHTparieto pedyoBuaun CH3;COOH 0,1 MOJIB/IM .
Po36’a3ok. ]y po3B'a3yBaHHs 3a/adi HEOOX1AHO B3SITH 3 Tabnuui 13, gomatky b
3HAQYE€HHS KOHCTAHTHU JUCOILalii OTOBOI KUCJIOTH:

K,(CH;COOH) = 1,74-107.

Ilpuknad 3. OOuucniTh MOJIAPHY KOHIIEHTpalito ioHiB rigporeny 1 pH 0,01 M
po3unny NaOH.

Po36’a30k. I'1Ipokcy] HATPIO — CUIIbHA OCHOBA, B PO3BEJICHOMY PO34YHMHI AKOi oL = 1:
NaOH — Na*+ OH .

—_— —
1 Mmoae 1 moas

[Tpu noBHii nuconianii 3 1 mons NaOH ytBoprototeea 1 mMonb ioHiB OH, a 3
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0,01 mons NaOH — 0,01 mons OH'.
Mosipra xonuentpauis [OH] = 102 mounb/1, KOHIEHTpaLis 10HIB TiApOreHy
O0OUYHCITIOIOTh BUXOJISIYM 3 I0HHOTO TOOYTKY BOJIU:
[H*][OH"] = 10",

3BIJICH:

10—14- 1{]—14-
[OH] 102
pH=—1lg (1071%)=12.

[H*] = = 10"2moms /1,

3amadvi 17151 po3B’sI3aHHSA

1. Hanmumnite Bupa3 koncranTu aucottiarii HNO,. O6uuciiTe cTymiHb i qucoltiamii B
0,05 M po3zunHi, K,=5-10"
2. Hamumite Bupa3 koHctantu aucomiarii CH3COOH, OO64uCHiTh CTYHiHBb i
mucoriarii B 0,05 M posunsi, K, = 1,74-107
3. Hamwumite Bupa3 koHctantu aucouianii CH3COOH. O064ucliTh CTyHiHBb ii
mrcoriarii Ta koHneHTpauio ioxis [H'] B 0,005M posunsi, K, = 1,74:107.
4. ®akropu, 110 BIUIMBAIOTh Ha CTYMIHb aucoliainii. Hanumite BuUpa3 KOHCTaHTH
mucoriartii H,SO3; OO04HCIITh CTYIHD 11 JUCOIaIlii Ta KOHIICHTPAIIO 10HIB [H'] B
0,005 M po3uuHi.
5. Hamumite Bupa3z koHcTaHTH jgucomiamii HCOOH OO04uchiTh CTyHmiHb il
mucoriarii B 0,0003 M posunni, K, =1,8-107,
6. Hanmumrite Bupas koncrantu aucorttiamii NH;OH O6uucnite ctyminb 11 gucormiartii
ta koHIeHTpatir 10oHiB [OH] B 0,05 M po3uuHi.
7. Sxi peakuli Ha3uBarOTh 10HOOOMIHHMMU. CKIaaiTh MOJIEKYJSIpHE, TOBHE Ta
KOPOTKE 10HHE PIBHSHHS:
B&CIQ + MgSO4 -
ZnCl, + NaOH —
AgN03 + MgC|2 —
K2C03 + HN03 -
Na,CO; + HCI —
8. B skux Bumagkax 10HOOOMIHHI peakiii HeoOopoTHI. CKIamiTh MOJEKYISpHE,
NoBHE Ta KOpoTke ioHHE piBHAHHSA: Aly(SO4); + NaOH —
9. CxnaaiTh MOJIEKYJISIPHE, IIOBHE Ta KOPOTKE 10HHE PIBHSIHHS:
K2303 + HN03 —
Ca(NOQ,)z + K,SO, —
Na,S+ HNO; —
K2C03 + HzSO4 —
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10. OGuucnite konuenTpauito iowis H' i pH posuuHy, B SKOMy MOISIpHA
KoHIeHTpawis ionis OH™ mopismioe: 1) 3-10™* mons/m; 2) 4107 mons/1; 3) 5-107
mous/1; 4) 2-107 mons/i; 5) 2-107° mMons/m1.

11. [lo Take BogHeBui mokazHUK? OOUYHCIITh KOHIICHTPAIIIO 10HIB H' B pPO3UHHI 3
pH=53.

12. Illo Ha3uBarOTh 10HHUM AOOYTKOM BoAM? OOUYHCIITh KOHLIECHTPAIIIO 10HIB H B
po3uuni 3 pH = 10,5.

13. O6uucniTh KoHLeHTpalito ionis H' B posuuni 3 pH = 3,6.

14. O64ucniTe koHnenTpanito ionis H' i pH 0,03 M posuuny HCI

15. O6uucniTh koHuenTpauito ionis H i pH 0,05 M posunny KOH

16.CxianiTe MOJEKYJSpHE, MMOBHE Ta KOPOTKE iOHHE piBHSHHS Tiapoiizy ZnCl,,
NH4NO3, NH,4Br, Na,S, BaCOs3, AI(N03)3, K,COs3

17. Ski ¢akropu BIIIMBAaIOTh Ha MPOTIKaHHS Tigpoizy? CKiaaiTh MOJEKYJSIpHE,
MOBHE Ta KOpoTKe 10HHE piBHSAHHS riapoizy NaNO,.

18.BkaxiTh (pakTopu, 110 mociaadioTh Tiapomi3. CkiaagiTe MOJEKYJsIpHE, TOBHE Ta
KOpPOTKe 10HHE piBHAHHSA T11poi3y Aly(COs)s.

19. BkaxiTh (akTopu, M0 NOCWIOITH Tifpom3 cojiei. CKIaaiTh MOJEKYISpHE,
IIOBHE Ta KOPOTKE 10HHE PiBHSAHHSA riapoiizy AlBr;
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Tema 8. «OKHCHO-BiTHOBHI peakuii»
Ipukaaau AJs1 po3B’A3aHHS

Ipuxnao 1. CxknaniTe piBHAHHSI OKUCHO-BITHOBHO1 PEaKIIii:
1 ypIBHSMTE METOIOM EJICKTPOHOTO OaaHCy.
Po3eé’a30k.
1. Buznayaemo CTyneH1 OKMCHEHHS €JICMEHTIB:
KMHO‘L + Naz S‘Og + Hz SO‘L —* MHSO‘L + Naz SO‘L + e
+1+x—2-4=0 +1-24+x—2:3=0 +x—2=0 +1-24x—2-4=0
2. BuzHauaeMo OKHCHUK, BITHOBHHUK, CKJIAJJa€EMO €JICKTPOHHI PIBHSHHS MPOIIECIB

OKHCHEHHS 1 BITHOBJICHHS.
Mn*" 3HaXOQUTBhCS B BHIIOMY CTYNEHI OKHCICHHS +7, BiH — OKuCHHK; S**
3HaXOJUTHCS B MPOMIKHOMY CTYTIEHI OKUCIIECHHS +4, BOHA — BIJTHOBHUK.
Oxucauk Mn*" + 58 — BigHOBICHHS.
Mn*?
Bignosuuk S™ — 28 — okucHeHHs.
S*

3. 3a MeToJOM eJeKTPOHHOro OanaHcy mia0upaeMo KOe(DIIIEHTH Tepen
OKHMCHUKOM 1 BIJTHOBHUKOM: YHCJIO €JIEKTPOHIB, MPUUHATUX OKHUCHUKOM, MTOBHHHO
JIOPIBHIOBATH YUCITY €JIEKTPOHIB, BIIIaHUX BIJIHOBHUKOM.

Mn*" + 5& — 2
Mn+2
s*_2e—s°| |5

4. 3anucyemo Koe(dilieHT 2 Tmepen CHoJyKamH, IO MICTAThH Mn*" i Mn*?,
koedirient 5 mepex cromykam, o Mictste ST 1 S™ B 060X wacTuHAX piBHSHHS:

2KMnO, + 5Na, S0, + H,S0, — 2MnSO, + bNa, S0, + ---

5. JonucyeMo B mpaBiil yacTuHi (GOpMYJIH PEUOBHH, KX HEBUCTadae. SIKIIO B
nmpaBidi dYacTuHI HeBucradae aroMiB H ab6o O, T1o mnumryts ¢GopMmyiny BOIH.
banancyemo KUIBKICTh aTOMIB BCIX €JIEMEHTIB B 000X YaCTUHAX PIBHSHHS:

2KMnO, + 5Na,S0, + H,S0, — 2MnS0, + 5Na,S0, + K,S0, + 3H,0.
[ls peakiisi HAJIEKUTh JO MIDKMOJICKYJISIPHUX OKHCHO-BITHOBHUX PEAKIIiH,
TOMY 110 OKMCHUK 1 BIITHOBHUK — Pi13HI PEYOBUHHU.

3aBaaHHA /151 PO3B’SI3aHHSA

1. BuzHaute CTyniHb OKUCHEHHS aToMa XJIOpYy B KOXKHIM 3 HABEJIEHUX CITOJIYK:

C&Clz, KC'Og, KClOg, Ca(C|O4)2, HCIO, Clzo, C|207.
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2. BuzHaure CTymiHb OKMCHEHHS aToMa MaHTaHy B KOXKHIH 3 HABEIEHUX CIIOIYK:
MnSO,, MnCl,, Ca(MnQOy,),, Na,MnQO,4, MnS, MnO,.

3. Bu3Haute CTymiHb OKUCHEHHS aTOMa XpOMY B KOXKHI/ 3 HAaBEJICHUX CIIONYK:
CrCIZ, K,CrOy, CrC|3, Na,Cr,0-, (NH4)2CF207, KCrO,?

4. BusHauTe CTYIiHb OKHCHEHHS aTOMIB BCIX €JIEMEHTIB B KOXKHIM 3 HaBEJICHHUX
CIIOJTYK:

KHSQO,, Mg(HCO3)2, Cag(ASO4)2, F@(HCOg)g, FG(NOg)g, KH,PO,4, H3PO3, H3PO.,.

5. Bxkaxith, fAKI 3 HaBEACHUX TMPOIECIB € TMpollecaMd OKHUCHEHHS, a SKI —
B1JIHOBJICHHS:

S—>S42'; S—>SZ'; Sn—Sn*"; K—K"*: Br,—2Br; 2H*—>H,; H,—»2H; V—>VO5; Cl—
ClO;57; 105 —15;

MnO, — MI’IO42_.

6. BkaxiTh, B IKOMY 3 HaBEJICHHX MPOLECIB BIJOYBAETHCSI OKUCHEHHS HITPOrEHY, a B
SKOMY BIJHOBJICHHS Ta SIK 3MIHIOIOTBCS CTYNEHI OKHCHEHHs HiTporeHy: NH; —Nj;
NO;— NO; NO, — NO3; NO,— NO,'.

7. Ski 3 HaBeACHUX PeaKIliil BIIHOCITHCS 10 OKUCHO-BITHOBHUX ?

1) H, + Br, = 2HBr

2) NH,Cl = NH; + HCI

3) NH4NO3 = NzO + 2H,0

4) 2K,CrO, + H,SO, = K,Cr,0; + K,SO, + H,O

5) H;BO; + 4HF = HBF, + 3H,0

6) Fe + S=FeS

8. Sk 3 HaBeNEeHUX peakiiil BIAHOCATHCS 0 MIKMOJCKYJISIPHUX, SKI 10
BHYTPIIIIHHOMOJIEKYJISIPHHX , @ SIKI € PeaKiisIMU AUCTIPOIIOPIIFOBaHHS?

1) 4KMnO,4 + 4KOH = 4 K;MnQO,4 + O, + 2H,0

2) H2803 + ZHZS =3S + 3H20

3) NH4N02 = N2 + 2H20

4) 4P + 3KOH + 3H20 = PH3 + 3KH2P02

5) 2H202 = 2H20 + 02

6) 2KMnO, + 3MnSO, + 4H,0 = 5MnO, + K,SO, + 2H,S0,

9. Po3cTaBTe KOE(IIEHTH METOAOM EJIEKTPOHHOI0 OajaHCy Ta BU3HAUTE, O SIKOTO
TUITY OKUCHO-BITHOBHUX PEAKIIIM HAJICKUTh KOXKHA 3 PEaKIIii, CXeMHU SKHX HaBEJICHI
HIDKYE:

1) H,S + HNO; = H,SO, + NO, + H,O

2) st + H2803 =S+ HZO

3) Pb(NO3)2 =PbO + N02 + 02

4) P+ Clz = PC13

5) FEC'Q + C|2 = FEC|3

6) KC103 = KCI + O,

7) NH3+02: N2+H20+02

8) st + 02 = SOZ + HZO
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9) C|2 + KOH = KCI + KClOg + Hzo

10) Na,SO; + KMnO, + H,O = Na,SO, + MnO, + KOH

10. ITinbepiTh KOE(DIlIEHTH METOAOM €JIEKTPOHHOTO OanaHCy, BKaXKITh OKHCHHUK Ta
BIJIHOBHUK, a TAaKOXK MPOIIECH OKUCHEHHS Ta BIJTHOBJICHHS JUUIS PEaKIlii, CXEMHU SKHX
HaBEJICHI HIDKYE:

1) MnO, + KCIO3 + KOH = K,MnQ,4 + KCI1 + H,0O

2) HZS + C|2 + HZO = H2804 + HCI

3) K,Cr,0; + HC1=Cl, + CrC|3 + KCI + H,O

4) KMnO, + HCI = Cl, + MnCl, + KCI + H,O

5) FeSO, + KMnO, + H,SO, = F62(804)3 + MnSO, + K,SO, + H,O

6) KNO, + KMnO4+ HCl = KNO3; + MnCl, + KCI +

11. 3aKiHYITh CXEMU PEAKIIIiA:

1) KI + PbO, + HNO3; — I, +...

2) KI + KN02 + H2804 - KNOg +...

3) Na2803 + KIOg — N212804 +...

4) K>Cr,0O; + SO, + H,SO, — CI'2(804) + ...

5) Ni(OH), + NaClO + H,0O — Ni(OH)s +...

6) /n + H3ASO3 + H2804 — ASH3 + ...
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Tema 9. «Egexrpoximiuni npouecu. EjekrpoJizy»

Ilpukjaaau po3B’A3aHHSA

Ilpuknad 1. CkinbKky 4acy MoTpiOHO, 00 MOBHICTIO BUILIUTH €JIEKTPOII30M XJIOP,
sxuit Mictutbes B 1 1 1 M pozunny NaCl, npu cumi ctpymy 10 A?
Po36¢’a30k. PIBHAHHS peakiii Ha eIeKTpoaax:
NaCl — |[Na* |+ |CI
HOH =2 |H" |+ |OH

— ~

karof (-) (+) a"on
2H*+2é—-H,T C(Cl-—eé-C(ClI°
Na* +0H™ — NaOH 2C1° = Cl,

CymapHe piBHSIHHS €JIEKTPOI3Y:

NaCl+ H,0 — ", 0.5H, + NaOH + 0,5CL,.

B oanomy mitpi onHoMosipHoro po3unny NaCl mictutees 1 Moib ol Macoro
Mr(NaCl) = 58,4 r.

ExBiBasieHTHA Maca XJI0py Mree, (Cl) = 35,5 r/mMob.

1 monb NaCl mictuts 1 moms CI'.

3rigno II-ro 3akona ®apanes, 11 BUIAIJICHHS €KBIBAJIGHTA XJI0py MOTPioHO Q =
96500 K enexrpukmu.

KinbkicTh e1eKTpuKu:

Q=1I-1,

3BIJIKM Yac, HEOOX1THUM JJIsl BUIIIICHHS XJIOPY, JOP1BHIOE:

_ Q96500
TTT 10

Ilpuknad 2. OOYUCHITH TOBIIMHY XPOMOBOTO TOKPHUTTS Ha CTalll, SKIIO TICHS

= 9650 c.

XPOMYBAaHHS Maca CTalbHOI IIacTHHKH miomero 100 cM” 3pocia Ha 3,5 r. I'yctimHa
xpomy p =7,19 r/em’.
Po36’a30k. Maca mokpuTTs M 3B’s13aHa 3 IJIOMICIO S, TOBIIUHOIO 1 TYCTHHOIO XPOMY
CI1BBIJHOIIICHHSIM:

m=5-h-p,

3BIiJIKM TOBIIWHA IIOKPUTTS JOPIBHIOE:
B i) 3.5

S-p 100-7,19
Ipuknad 3. OOGUUCHITF Macy pPEUYOBUH, SIKI BUAUILIIOTECA HA EJIEKTPOJax MpHu
eJIeKTpodIi31 BojgHOTO po3unHy NiSO, cumoro crpymy 10 A mpotsrom 2,5 ron. 1 npu

= 0,0049 cm.
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BUXO0/11 IO cTpymy 98%.

Po36'a30k. PIBHSIHHS peakIliii Ha eJIeKTPoIax:
NiSO, | Ni** | +S0,*
—
HOH2 | H |+ OH

/ \

Kato(-) (+)aHon
Ni* + 28 — Ni° 20H - 48 — O, + 2H"
2H* + SO, — H,S0,

CymapHe piBHSIHHS €TIEKTPOII3Y :
NiSO, + H,0 —— Ni + 0,50, + H,SO.
3rimHo 1-ro 3akony @apajes, Maca pPEYOBHHHM M, sKa BHIIISETHCS Ha

€JIEKTPO/I1, TPOIOPITiHHA KIIBKOCT1 €JIEKTPUKHU:

ne I — cuna crpymy, A;

T — 4ac, CeK;

Mr . — MOJISIPHA €KBIBAJICHTHA Maca PEYOBUHM, SIKA BUILISETHCS HA €IEKTPO/IL;
F — uucno ®apanes, F = 96500 Ku;

K — enekTpoxXiMiUHHI €KBIBAJICHT:

K—Mr!m'[ R.]
=7 . r/Kn

MounspHaa Maca ekBiBasieHTHa Hikernro:
Mr(Ni 58,7
M(Ni) = (ND) =
2
Monsipna Maca exBiBajieHTa OKCUTEHY:
Mr, . (0,) = 8 r/voxs.
Macu pedoBHH, SKi MOKHA TEOPETUIHO OJIEPIKATH HA €IEKTPOAAX:
M, -[-7  2935-10-25- 3600
B 96500
8-10-2,5-3600

m(0,) = =75
- 96500

Buxin no crpymy (B) — 11e BiJHOIIEHHS] TPAKTUYHO OJIEPHKAHOT MaCH pEYOBUHU
JI0 TEOPETUYHO MOXKIIUBOL:

= 29,35 r/mMons.

m(Ni) =

=274r,

T
B=—2.100 9.
!

T20p.
[IpakTH4YHO Ha EJIEKTPOAAX OACPIKAHO:
my, (Ni) = m(Ni) - B = 27,4 - 0,98 = 26,9z
m (0,) =m (0,)-B =7,5-0,98 = 7,35z
Ilpuknaod 4. Tlpu enextpoiizi BogHoro po3unHy SnCl, Ha aHoai Buaiauiaock 1,12 n
Cl; (n.y.). SIxy Macy oJioBa oJiep»ajiu Ha KaToi?
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Po36'a30k. PiBHSHHS peakiliii Ha eIeKTpoJIax:

SnCl, | Sn** | +#2CI
—
HOH |H* |4OH.
2
.
Kato/i(-) \?+)aHOH
Sn?* + 28 — Sn° 2Cl - 28 — Cl,

3rigHo Il-ro 3akona ®apanes, ogHaKOBa KUIBKICTh CJICKTPHUKH BHUJUIAE Ha
CJIEKTPOJaX €KBIBAJICHTHI KUIBKOCTI PEYOBHH.
Mounsipaa maca ekBiBasienTa Cl':

Mr(Cl) 355
Mr,_ (Cl) = -1 - 35,51 /MoaE.
ExBiBanentanii 00’em Cly:
22,4
Ve (CL;) = === 1121
KinbKicTh €KBIBAJICHTIB XJIOPY:
Vv 1,12
n, (Cl) = TEETE 0,1 Mons

3a Il 3akonom dapajes CTIIBLKH K €KBIBaJICHTIB 0JIOBA BUILISETHCS HA KaTO/II:
N (Sn) = 0,1 Mo
MonspHa Maca eKBiBaJIeHTa OJIOBa:
Mr(Sn) 1187
M (5n) = S =

= 59,35r/MomIE.

Maca OACPIKAHOTO OJIOBA:
m (Sn) = Mr__ (Sn) - n_ (Sn)=59,31-0,1 =593 =

3aBaaHHA /151 PO3B’SI3aHHSA

1. 300pa3iTh CXeMaTHUYHO TAJIbBAaHIYHHUI €JIEMEHT, 3allUIIITh HAIMBpeaKIlii aHOJHOTO
Ta KaTOJHOTO TpoI1ieciB, 00uuchiTh oro EPC, sKio BiH CKIaJeHUN:

a) 3 MIJTHOTO Ta IIMHKOBOTO €JIEKTPO/IIB, 3aHypeHNX B 1M po3unnu ixHix cynb]aris;
0) 31 cpibnoro Ta 3amizHoro (III) emexTponiB, 3aHypeHux B 1M po3umHHU iXHIX
HITpATIB,;

B) 3 KaJIMIEBOT'O Ta MIJHOTO €JIEKTPO/IIB, 3aHYpeHUX B 1M po3uuHU iXHIX XJOPHU/IIB;
T) 13 30JIOTOTO Ta KaJMI€BOTO €IIEKTPOIB, 3aHypeHUX B 1M po3unHM IXHIX HITPATIB;
I) 3 MarHi€BOro Ta LHUHKOBOTO €JNEKTPOAiB, 3aHypeHuX B IM po3umHu iXHIX
cyibdaTiB;

1) 3 aJIOMIHIEBOIO Ta OJIOB’SIHOTO EJEKTPOJIIB, 3aHypeHUX B 1M po3uumHHU iXHIX
XJIOPUJIIB.

2. 3anuiiiTh HamiBpeakKilii aHOJAHOTO Ta KaTOAHOTrO mpoiieciB, oouuciith EPC Takux
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raJbBaHIYHUX €JIEMCHTIB:

a) Pt| Pt(NOs); || Au(NO3)s | Au; r) Ha(Pt) | H2SO4 || Pt(NO3), | Pt;

6) Ag | AgNO;s || Pt(NO3), | Pt; 1) Sn | Sn(NOg); || PB(NO3), | Pb;

B) Ni| NiCl, || FeCl; | Fe; 1) Al | AI(NOs); || AgNOs | Ag.

3. O6uucaite EPC rajgpBaHI4YHOTO €J€MEHTY, CKJIaJICHOTO 3 TAKUX EIEKTPOIIB:

a) miHui enektpona 3anypenuit B 0,01 H po3unn Cu(NO3),, a nuakoBuid — B 0,02M
po3unH Zn(NO3),;

0) cpibuuii enexkrpoxa 3anypeHuid B 0,05M poszuun AgNO; a 3amizamii B 0,03 H
po3unH Fe(NO3)s;

B) KaaMieBUH enekTpol 3anypeHuit B 0,15 1 po3unn CdCl,, a antominieBuit — B 0,3 M
po3uuH AlClj;

r) 30710THH enekTpoy 3anypeHuit B 0,25 H po3unH AuCls, a kaamieBuii — B 0,25 M
po3unH Cd(NO3),;

) MarHieBuii enektpona 3aHypenuit B 0,05M poszunn Mg(NOj),, a NUHKOBUIT — B
0,025 = po3unn ZnSOy;

1) OIWH OJIOB’SIHMW eJeKTpoa 3aHypeHudl B 2M pos3unmn Sn(NOj),, a apyruii
oJioB’stHui — B 0,5 H po3urH Sn(NOs)s.

4. 3anuuIiTe HamiBpeakIlii aHOJIHOTO Ta KaTOJHOTO mpolieciB, 06uuciite EPC Takux
rajbBaHIYHUX €JIEMEHTIB:

a) Pt | Pt(NO3), (1 H) || AuCl; (1,5H)| Au;

0) Ag | AgNOs (0,25 1) || Pt(NOs), (0,04 u)| Pt;

B) Ni| Ni(NOs), (0,05 n) || FeCl; (0,125 n)| Fe;

1) Hy(Pt) | HSO4(0,02 1) || PtCl, (0,02 1) | Pt;

1) Sn| SnCl; (1 n) || Pb(NO3), (1,5 H) | Pb;

n) Al | AI(NO3);, (0,15 1) || AgNO3 (1,4 1) | Ag.

5. BkaxiTph B AKOMY HaIlpsSIMKy MOXYTbh MPOTIKATH HABEACHI PEAKITIi:

a) H,O, + HCIO = HCl + O, + H,0

6) 2H103 + 5H202 = 12 + 502 + 6H20

B) 12 + 5H202 = 2H103 + 4H20

6.YUu MoxHa y BogHOMY po3uunHi BigHOBUTHU cliib Depymy (I1I) go com depymy (1I):
a) kamii Opomigom; 0) kamiii Hoauaom? BIinmoBib MIATBEPAITH PO3PAXYHKOM
OKHCHO-BIJTHOBHOT'O TIOTCHITIAITY.

7. CKiacT cxeMmy €JeKTpOJIi3y BOAHOTO PO3UMHY KYIPYM CylbdaTy, sIKIIO: a) aHOJ
BYTUIbHMI; 0) aHO M1THUI?

8. Hamumiite cxemMH eNeKTpOAHUX MPOLECIB MPHU EJIEKTPOi3l BOJAHHMX PO3UMHIB:
CuCl,, FeCls, Ca(NO3),, Ni(NO3),, AgNO3, K;SO, 3 iHepTHUMH €JIEKTPOaMH.

9. 3a sKkuii yac Ha KaToJl BUAUIUTHCS 1,2 T MeTaly NMpu NPOXOJKEHHI Kpi3b pO3YMH
kyrnpyM (II) xnopuny enexkrpuunoro crpymy cuioro 0,8 A?

10. Busznaute cuiy crtpymy, npu sikid 3a 600c 13 po3uumHy apreHTyMm HITpary
BuimIoch 40 T cpibaa?

11. 3a 5 ronuH enekTpoizy npu cTpymi 25 A Bunummiaockl125 r Mimi. Sxkuil BUXia
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mizi (%) 3a ctpymom?

12. Enextpuunuii ctpym cwioro 500 MA mpotsiroM 1 roauHu OpomyCcKalId 4epes
SJIEKTPOJII3ep 3 HEPO3YMHHUM aHOIOM, Y SKOMY MICTHThCS po3umH Kymnpym (II)
cynabdary. BBaxarouu, 1110 BUXIJ 32 CTPyMOM JOpiBHIOE 85%, 0OUMCHITH: a) Macy
MiJll, SIKa BUJIUIMTHCS HA KaTOMi; 0) Macy KHUCIOTH, IO YTBOPHUTHCS B OJIEPKAHOMY
PO3YHHI.

13. Ilpu enexTpoiizi po3IiaBy XJOPUIY JIY)KHOTO METATy BHAUIAIOCH 5,6 1 XJIOpy
ta 19,5 r Metany. BuzHaute MeTan Ta MOJISIpHY Macy €KBIBaJICHTY METay.

14. Ilpu enexTpodi3i BOAHOTO PO3YHMHY CyJIb(aTy HEBIIOMOTO METaly Ha KaToOJl
onepxxanu 16,25 r merany, a Ha aHoml — 2,8 M° KHCHIO (1.y.). Buznaure mosipHy
Macy €KBIBAJICHTA METAIy.

15. Sxy Macy amiOMiHIIO MOKHA OJIepkaTH MPHU EJIEKTPOJIi31l PO3IUIaBy aTtOMIiHIN
OKCHJy B KPIOJIiTi, SKIIO MPOTATOM IBOX TOJWH TPOIYCKATH EICKTPUIHHN CTPyM
cuioro 30000 A? Bigomo, 110 BUX11 aJlFOMIHIIO 32 CTPYMOM CTaHOBUTH 90%.
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Tema 10. «Opraniuna reoximisi. Teopist 0y10BH OpPraHiv HMX CIOJIYK»

OpraHivyHi pe4yoBUHH, 1[0 MICTITHh (PYHKIIIOHATBHY KapOokcuibHy Tpynmy —COOH,
HA3MBAIOTHCSI KApOOHOBUMH 200 OpraHIYHMMHM KHCIOTamMH. B 3amexHOCTI BiJ yucia
KapOOKCHIIBHUX TPYI KapOOHOBI KUCIOTH MOAUIAIOTH Ha!

OJHOOCHOBHI JIBOXOCHOBHI
HCOOH COOH
(dopmiaTHa, METaHOBA |

COOH
CH;COOH
alleTaTHa, €TaHOBa OKcaJiaTHa,
eTaHa10Ba
CH;CH,COOH (|3OOH
MPOIMIOHOBA, MPONAaHOBA CH,

|
CH; — CH, — CH, — COOH
COOH

MaclisiHa, OyTaHoBa

C15H31COOH MaJIOHOBaA,

MaJILMITUHOBA poIraHa10Ba

C17H35sCOOH
CTeapuHOBA

KapOokcunpHa rpymna — ckiiajgHa pyHKIlOHaJIbHA TpyTIa.
0
_ C\/
H
Bona cknanaersed 13 kapOoHUIeHOI TpynH ( — C = O) 1 rigpokcunbHoi  (— OH).
Enextponna B3aemMojisi KapOOHUIBHOI 1 TIAPOKCHIBHOI TPYyNm B KapOOKCHIIBHIN
NPUBOJUTH JIO B3a€EMHOI 3MIHM 1X XIMIYHMX BJIACTUBOCTEH B TOPIBHAHHI 3
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aJIKaHOJIAMH 1 OKCOCIIOJIyKaMH, B SIKHX LI TPYNU CAaMOCTIiHHI. 30Kpema, aToM

Oxcureny kKapOOHUIBHOI TPYNH BIJATATYE €IEKTPOHHY TYCTUHY 3 aromMa OKCHUTeHy

TIAPOKCWIBHOI TPyNmH 1 MpUBOAUTH A0 moispusamii — O — H  3B’s3ky. Tomy

KapOOKCUIIOBMICHI CIIOJIYKU BOJIOAIIOTH CHJIBHIIIMMH KMCIIOTHUMU BJIACTUBOCTSIMU B

MOPIBHSIHHI 31 cIUpTaMu. Tak y BOJAHUX pO3YMHAX OpPTraHiyHI KUCIOTH JUCOLIIOIOTH 3

YTBOPEHHSM KaTioHiB ['iiporeny 1 3a0apBIOIOTH 1HAUKATOPH Y BIATIOBIIHI KOJIHOPH:
R—COOH < H"+R—COO'.

BinpiricTs kKapOOHOBHUX KUCTIOT € CTAOKUMU KUCITOTAMHU.

IlpakTHuyHe 3HAYEHHS AJIbJEriliB

®opmagbaering (popMmiaTHMIA anbAETi)) — BUKOPUCTOBYETHCS B IIKIPSHINA
IIPOMMCIIOBOCTI JUIsl AYOJICHHS IIKIPU; B MEAUIIMHI — JJIs1 J€3UH(EKIIIT; B CLUIbCBKOMY
rocroAapcCTBl — JI MPOTPABIIOBAHHS HACIHHS MEepe]] TOCIBOM (3HUILYE Mapa3uTHIH1
criopu). PopMalbJIerisy MICTUThCS y AUMI BYTULIA, IEPEBUHU: HA IIbOMY 0a3y€eThCs
KOHCEpBYIOYa [l UMY IpU HPUTOTYBaHHI M'SICHUX 1 PUOHMX KOMYEHOCTEH.
33—40%-uii BomHMU pO3uMH (QopMaNbAETiAy Ha3uBaeThcs QopmamiHoM. Bin
BUKOPHUCTOBYETHCSI /11 KOHCEPBYBAHHSI aHATOMIYHOTO Ta IaTOJIOrO0AHATOMIYHOTO
Marepiainy.

AneTraTHMil ajbJeril — BUKOPUCTOBYETHCS I PI3HUX MPOMHUCIOBUX CHUHTE3IB.
Oco0nMBO BaXJIMBE MHOro OKUCHEHHS B alleTaTHy KHUCJIOTY Ta BIJHOBJICHHS B
€TUJIOBUM CITUPT.

IexcameTwinenTeTpamin (YpOTpOIiH) — JIKYBaJbHHIA TMperapar, sk BOJIOJIE
3JIaTHICTIO 3HIDKYBAaTU Oap'€pHy aKTUBHICTh KIITHHHUX MeMOpaH. 3aBISKH I[bOMY
IpH 3aralbHUX TOKCHYHUX MPOIECaX YPOTPOIIH CHPHSE JETKOMY MPOHUKHEHHIO
OTPYHUHUX PEYOBUH 13 TKAHUH B KPOB 1 BUJIAJICHHIO iX 13 OPraHi3My.

Hurpans (3,7-aumerni-2,6-0KTaHIi€HAIb) — BUIIHA HEHACHYCHUHN allbaeriag i3
3araxoM JTUMOHA. BXOAWTh M0 cKiIagy DyXMSHUX Macel, sIKi 3aCTOCOBYIOTHCS B
KOHJUTEPChKOMY BHUPOOHHITBI Ta mapdromepii. [{uTpaib BUKOPUCTOBYETHCA SIK
BUXIJJHA PEYOBMHA NPU CHUHTETUYHOMY OJIEp’KaHHI BiTamiHIB A 1 €, a Takox sK
JKyBaJIbHUH 3aci0.

IIpakTH4YHe 3HAYEHHS KETOHIB

AlIETOH — LIHHUN PO3UYMHHUK, SKUH MIMPOKO BUKOPUCTOBYETHCS y BUPOOHUIITBI
JIaKiB, IITYYHOT'O IOBKY, BUOYXOBUX PEYOBHH.

Hiamerna (nikeroH) CHz — CO — CO — CHj3 — MICTUTBCS Y BEPIIKOBOMY Macili
1 € OJIHIEI0 13 BAXJIMBHUX CIIONYK, 110 HAJalOTh MAacly XapaKTepHOro MPHEMHOIO
3amaxy. Pa3oMm 13 1HIIMMU apOMaTHYHUMHU PEUOBHHAMHU OOYMOBIIIOE TaKOX 3amax
KaBH, MeIy, Kapamedi, ipucy.

IuK/I0reKCaHOH — KETOH, SKUM € BHUXIJHOIO PEYOBHHOKO IS OJICpKAHHS
aJUIiHOBOT KMCIOTH 1 KalpoJaKTaMy. IX BUKOPHUCTOBYIOTh Y BUPOOHHMIITBI aHimy i
KalpOHY — [IHHUX CUHTETUYHUX BOJIOKOH.

IIpakTHYHe 3HAYeHHS 0/IHOOCHOBHMX KAPOOHOBUX KUCJIOT
AlleTaTHA KHCJI0TAa — IIHPOKO BUKOPUCTOBYETHCS B XapuoBid 1 XIMIUHIN




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ® 23.07
KuroMupcebKa JEPKABHHI YHIBEPCUTET <X KUTOMHUPCHKA MMOJITEXHIKA» 05.01/183.00.1/b/0OK11
noJiitexnika Cucrema ynpasJinns sikictio Bianosigae JICTY ISO 9001:2015 2022
Exsemnasp Ne 1 Apx 81147

IIPOMUCIIOBOCTSIX, Y BUPOOHUIITBI JIKYBaIbHHUX 3aC001B. Y MEIUIIMHI 1 BeTepuHapii
3aCTOCOBYETBCSI SIK TNPOTUIAPA3UTUYHHUI 3aci0 HpH BOILIMBOCTI; AHTHCENTHUK 1
npoTU3anadbHUil  3acid  (ameTatHi  KOMIIpeCcH);  SIK  MPOTUOPOAMIbHUH,
IPOTUTHWIBHUN Ta PEryNIOYMil NEpUCTAIbTUKY Mpenapar, a TaKoX SIK aHTUAOT
P OTPYEHHI TIKUMH JTyTaMHu.

Cop0OinoBa kucja0Ta — MIHHUKA KOHCEpPBYIOUHMI 3aci0 OaraThbOX XapuyoBHUX
MPOAYKTIB, SIKMH BiABEpPTAa€ CKHUCAHHS TUIOJIOBO-ATIIHUX COKIB, CHPOIIB 1 BWH,
KOHCEPBYE M’ACHI, pUOHI MPOYKTH, CUP Ta TOTOBI KyJIiIHAPHI BUPOOH.

Buii skUpHi KHCJI0TH — CKJIaJI0BAa YACTHHA TBEPAMX 1 PIIKUX KHUPIB, MaCEJ.

3aMuIIOK MajJbMITUHOBOI KMCIOTH BXOJIWUTH A0 CKJIaay OKOJIMHOIO BOCKY, a B
CYMIIlll 13 CTEAPUHOBOIO KUCIOTO BUKOPUCTOBYETHCS JIJISl BUTOTOBJIEHHSI CBIYOK.

[ToniHeHacu4eH1 BUII KUPHI KHUCJIOTU — JIIHOJIEBA, JIIHOJEHOBA, apaxiJOHOBa
(Bitamin F) — € He3aMiHHMMU ISl OpraHi3My. 3 HHMX CHHTE3YIOThCS O10JOT14HO
aKTUBHI PEYOBUHM — TMPOCTAlVIAHJIWHM, SIKI PEryJIOTh 0araTo NpOLECIB B
OpraHi3mi: CKOpOYEHHS TJIaJIEHbKUX M’sI31B, KPOBOOOIT (KPOB’SIHMI TUCK), BOJHUHN Ta
€JIEKTPOJITHUN OanaHC, CKUMaHHS KpoBi. HanMipHe yTBOpEHHS! MPOCTOIIAH/INHIB €
IPUYMHOK PO3BUTKY 3allaJIbHUX MPOLECIB B TKAHMHAX IPU MEXaHIYHHUX, XIMIYHHUX,
TEPMIYHUX TOMIKO/PKEHHSX Ta BTOPTHEHHI XBOPOOOTBOPHUX areHTiB — BIPYCIB,
MIKpoOiB Ta 1H. EdexkTuBHMM mnOpoTu3anaJbHUM  3ac000M €  aclipuH
(auernicaniuuiIoBa KUCIIOTA), SIKUHM OJIOKYy€ YTBOPEHHS IPOCTarJaHANHIB.
IIpakTH4YHe 3HAYeHHS IBOXOCHOBHHUX KAPOOHOBHMX KMCJIOT

OxkcaJjlaTHa KHCJI0TA — KaJplieBa ciiib Ca-oKcaiaT NOSBIISACTHCI B CEUl JIFOAUHA
MIpU ce4OoKaM’ siHIi XBOPOOi.

AZINMHOBA KHUCJ0TA — 3aCTOCOBYETHCS ISl OTPUMAHHS I[IHHOTO CHHTETHUYHOTO
BOJIOKHA — HEUJIOHY.

HenacuyveHi 1BOXOCHOBHI KHCJIOTH — MajieiHOBa Ta hyMapoBa, MalOTh 3HAUEHHS
y PO3BUTKY 3aXBOPIOBaHHS — Iicopia3d (JiyckoBui smimiaii). [le 3axBoproBaHHS €
pe3yJbTaTOM 3MIHM B OOMIHI PEYOBHWH, KOJHM MOPYIICHA 130MepH3allisi MaJleiHOBOI
KuCIOTH B (ymapoBy. Ectepu (QpymapoBOi KHCIOTH AyXk€ KOPUCHI MpPHU I[bOMY
3aXBOPIOBaHHI.

JieTnjioBuii edip MajieiHOBOI KHCJI0TH — 3aCTOCOBYETHCS B PsJii CHHTE31B
JIKyBaJIbHUX 3aco0iB, HaANpuUKiIajd, NpU OTpUMaHHI OapOitany (BOJOMIE TOBTOIO
3aCTIOKIMJIMBOIO Ta CHOTBOPHOIO JI€I0).

IIpakTHYHe 3HAYEHHS OKCO- TA TAPOKCUKHUCIOT

MoJiouHa KHCEJI0TA — 3aCTOCOBYETHCSA B TEKCTHJIBHOMY BHUPOOHMIITBI, IIKIPSHIM
MPOMHUCIIOBOCTI. Bcepenuny — sK aHTUCENTHUYHUN, NPOTHOPOMMIBHHUI 3acid 1
nocia0IIoOUuii  CIHKTEPH TMpPU TOCTPOMY PO3IIMPEHH] MIIYHKY VY KOHEH,
METEOpU3Mi, XPOHIYHOMY 3alajeHHl  LUIYHKY, Ui Je3UH(eKUii MoBITpS B
NTAalIHUKAX Ta 1HKyOaTtopax. Sk npunanorodunii 3acid ajs 3HUIIEHHS HOBOYTBOPEHbD,
BUPA3KOBUX ypa)XX€Hb IIKIpHU, MPU HOPUIAX ((PicTyHAX) KOMUTHOTO Xpslia. 30BHI —
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nie pes3uHpikyroue (1-2%-it po3umn) 1 keparomituyHo (10%) 1 mpumamoroue
(30—50%). Mono4Ha KHCI0Ta MiCTUTBCS B YCIX TKAHMHAX TBapuH, KPOBi 1 cevi. Bona
MICTUTBCS B KUCJIOMY MOJIOIII.

YTBOPIOETHCA B OpraHi3Mi MPU po3nail TIIIKOTEHY 1 TITIOKO3H.

PunuHosieBa KMcJa0Ta — BXOAUTH 1O CKJIAAy TPUIIIEpHUiB HaTOBOro macia,
K€ 3aCTOCOBYETHCS B MEIUIIMHI SK TIOCIAOIIOOUMA 3acid 1 B TEXHINI s
BUT'OTOBJICHHSI MACTUJI aBlallliHUX MOTOPIB.

BunHa KHMcJ0Ta — 3aCTOCOBYETHCS B MEIUIIMHI SK IOCTA0MIOI0YHM 3aci0d, sK
CMakoBUHM 3aci0 (JIUMOHAAM), SK AHTUIAOT MPHU OTPYEHHI JyramH, CUTb BHUHHOI
KHUCIJIOTH (CETHETOBA) BUKOPHUCTOBYETHCS ISl BUTOTOBIICHHS peakTuBy deiHra, 1o
3aCTOCOBYETBCSl SIK pPEAKTUB [IJIi BIJHOBJICHHS 1 KUIBKICHOTO BH3HAYEHHS
BIJIHOBJIIOIOUMX PEYOBUH — albJAEriiB, LUYKpiB 1 T.J. Kpucrtamu cerHeroBoi coJi
3aCTOCOBYIOTHCS B PQTIOTEXHIII].

LuTpaTHa KHCJI0TA — 3aCTOCOBYETHCS B KOHIUTEPCHKOMY BUPOOHHUIITBI 1 MpH
(dapOyBaHHI TKaHMH. B MeauuuHiI [ OPUTOTYBaHHSA KpOB'SHOI IUIa3MU TpHU
nepenuBaHHl KpoBi ("MTpaTHA miasma'), SIK aHTUAOT MPHU OTPYEHHI JIyraMH 1y
BUMIISIAL coil DepyMy sIK IpenapaT Npu HEJOKPIB i

IlipoBuHorpagHa KHCJ0Ta — Mae BaXJWBe OIOJOrIYHE 3HAYEHHS — 1€
MPOMDKHUI TMPOAYKT MPU MEPETBOPIOBAHHSAX BYIJIEBOMIB 1 OUIKIB y TBapUHHHUX
opraHi3max, yTBOPIOETbCS IPU OPO/IIHHI.

IIpakTHYHEe 3HAYEHHSI APOMATHYHHUX KHCJIOT

beH3o0iiHa KHCJI0Ta — OCHOBA JUIsl MPUTOTYBAHHS PANY aKTUBHUX JIIKYBaJIbHUX
3ac00iB. JIETKO BCMOKTY€THCS; BUAUIAETHCS 3aJI03aMH OpraHizMy (OpOHX1aJbHUMU,
MOTOBUMHU, MOJIOYHUMH ), JII€ TP [IbOMY MOAPA3HIOIOYE 1 MPOTUMIKPOOHO.

CaninmiioBa KHCJI0Ta — 33aCTOCOBYETHCS BCEPEIMHY MPHU XBOPOOAx TPABHOIO
KaHally, B T.4. TpH 1HQEKIIHHUX MpoHOCaX TeNAT. Y BUIIAI__Ma3ed 1 mact
3aCTOCOBYETHCSI MPU E€K3EMATO3HUX Mpolecax IMIKIPY 1 MOKHYYMX BHpa3oK. Y
BUTJISIII TIOPOIIKY 3aCTOCOBYETHCS AK 3aci0, IO MOIMIIYE TPAHYJAIIIO 1 3yMUHSE
pPO3BUTOK MIKpoOiB y pani. [Ipu 1ii Ha camilUIOBY KHUCIOTY KOHIIEHTPOBAHOKO
alleTaTHOIO KUCIIOTOI0 OTPUMYIOTh alleTUIICATIIUIIOBY KUCTIOTY.

AneTwicajainuioBa KHCJI0TA (ACHIPUH) € XOpPOUIUM KapO3HH)KYBaJIbHUM,
MPOTUPEBMATHYHUM 1 aHATBTETUIHUM 3aCO00M.

Caxapun — B 550 pa3iB cojoammii 3a IyKop. 3aCTOCOBYETHCS SIK CMAaKOBUH 3aci0
3aMICTh I[yKPY XBOPHUM Ha Aia0eT. [3 opraHisMy BHAUIAETHCS HUPKAMU Y HE3MIHHOMY
BUTJIS/I.

N — amiHOOeH30HHA KHMCJI0TAa — BHUXIJHA pPEUYOBMHA I CHHTE3y POy
aHecTe3ylounX (3HeOOMIOI0UNX) MPenapaTiB IS MicLeBOi aHecTesii. [i moximHow €
HOBOKAIiH.
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Kuromupcobka
moJiiTexHika

Exsemnasp Ne 1

3aBaaHHA 1151 PO3B’SI3aHHS

Bapianm 1

1. SIxi 0cOOMUBOCTI HOMEHKIIATYPH aTbJCT1/IB.

2. HasBitb cnionyku:
a) CH;— CH,— CO —CHj3

6) CgHs — CO — CsHs

3. Hanumite popmynu crionyk:
a) 2-MeHTaHOH; 0) mpomnaHaib; B) JIETUIKETOH; I') METaHaJIb; /1) O€H30(EHOH.

4. SlkuM YMHOM MOHA OJIepKaTh OCH3abACTI/I;
a) OKUCHEHHS TOJTYEHY;
0) HITpyBaHHS TOJIyEHY;
B) TaJIOTEHYBAaHHS TOJYCHY.
5. CxnaaiTh piBHSHHS peaKIlii:
O O
| |
CH;— C—CH3+CH;— C—H

Bapiaum 2

1. Axi Bu 3HaeTe HOMEHKIATYPH KETOHIB?
2. Ha3BiTh crionyku:

a) CH,= CH — C — CH; 6)H—C=0 B) CH;
|
0 CH; |C=O

CH;
r) é) n) 0
CHZ—CHZ—C\ CeHs—C
H

H

3. Hanmite Gpopmynu crionyk:
a) METWIETWIKETOH; 0) 4-meTun-4-neHTeH-2-0H; B) aKpoJeiH; I') MacisHUN

anbACTia; ) 3-0KCH-2-METHUIITICHTaHAIIb.
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4. Slke 3 piBHSAHB peakuii BigoOpakae OJep>KaHHS aleTaTHOrO albleriay 3a
peakiiero M.I'. Kyuepoga:
a)CH;—CH, —OH+ 0O —
06) CH; — CH, — OH—
B) CbH, + H,O —
r)CH;, + O —

Bapianm 3
1. [30omepis anbaeriiB.
2. Ha3BiTbh crionyku:
a) CH3— C— CH, — CH3; 0) CHj
O CH;—C—C—H
[
B) CH;— CH=CH—C—H CH; O
|
O
r) 0 n1) CH,=CH—C— CHs;

o
CH,—CH,—C ||
~H 0

3. Hanumite popmynu criomnyk:
a) JUMETWIKETOH; O) aleTaTHUW aibJAeril ; B) MPOIMIOHOBUN alblErill;, T)
areroeHoH; 1) OCH30MHMM aJbIeT1/I.
4. 3a KO0 peakKI1€r0 MOXKHA OJIEPKATH aJbJIETIIN:
a) OKMCHEHHS TIEPBUHHUX aJIKAHOJIB;
0) OKUCHEHHS] BTOPUHHUX aJIKaHOJIB;
B) OKMCHEHHSI TPETUHHHUX aJKaHOJIIB.
5. CknaaiTh piBHSHHS peaKIlii:

9 ~90
H—C +H,0+H—C —
Bapianm 4

1. I3omepist KeTOHIB.
2. Ha3BiTh CIOTYyKHU:

a) CH3 — CHz — ‘Hg — FH —C=0 b) CoHg — @— CyHs
Hs; H
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B) C2H5 — CH2 —CH= g —82H5 I[) CZHS_CHZ_CH =L — C2H5

r)CHy)=CH—CH,—¢C=0
~

3. Hanumite popmymu criomyk:
a) 2-MeTWi-2-TeKCeHaslb, ©) TMpomaHoH; B) 2-MeTuUn-2-OyTeHalb, T) 2-
METUJIIPOIIaHAalb; J1) CTEAPUHOBUM albJerij.
4. 3a KO0 PeaKITI€r0 MOXKHA OJICPIKATH aJIbICTII;
a) OKUCHEHHSI BTOPUHHUX CIIUPTIB;
0) cyxa nmeperoHka KaJibL1€EBUX Ta Oapi€BUX COJIEl KapOOHOBHUX KUCIIOT;
B) OKHCHEHHSI BYTJIEBOHIB.
5. CknaaiTh piBHSAHHS peaKIlii:
CH;—C—CHz+Br, —

|
O
Bapianm 5

1. [IpaBuna HaliMeHyBaHHs KETOHIB 32 HOMeHKJaTyporo [FOITAK.
2. Ha3BiTh CHIONYyKHU:
a) 6) C17H35(i’: O

B) CoH19 — ﬁ — CoHiyg

O e 0
— CH,
O

r)yCH3 —¢H—CH —C=0
l l’ L HCH=C—CH,—C=0
Hz; CyHs

3. Hanumite popmyinu crionyk:
a) KPOTOHOBHUI albJerif; 0) hopMaliblierif; B) METHIBIHUIKETOH; T') €TaHaJIb; T)
MIPOITaHAITb.
4. 3a SIKOI0 peaKIi€r0 MOXKHA OfIep KaTH BaJleplaHOBUH ajIbICTil:
a) OKMCHEHHS €THUJIOBOTO CITUPTY;
0) BITHOBJICHHS MAaCJSHOI KHCIIOTH,
B) OKMCHEHHSI aM1JIOBOTO CITUPTY.
5.CxiraiTh piBHSHHS peaKilii

CH3—(‘::O+C ;CH,OH —"
H
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Bapianm 6

1. SIki cIOMYKH BIAHECEHO /10 apOMaTHYHUX KETOHIB.
2. Ha3BiTh crionyku:

a) C6H5 — C(O) — C6H5 F) CH3 — C(O) — CH3

6) C6H5COCH3 /O
~

B) CH,=CH — (|3 O @/C

H )

3. Hanuuite popmyiu Cromnyk:

a) TpUMETWJIAIICTaTHUH anbAeria; 0) MacisIHUW allbJIerij; B) aieTo(peHOH; T)

O0eH30()eHOH; /1) METUIIBIHIJIKETOH.

4. 3a KO0 PeaKIli€l0 MOYKHA OJIEPIKATH aKPOJICTH:

a) KaTaJITUYHE OKUCHEHHS MPOMICHY;

0) OKMCHEHHS TIPOIAHOIY.
5.CxnaaiTe piBHAHHS PEAKIIIi:

H

CH3—E=O+HCN_>

Bapianm 7

1. 'omonoriynui psiji KApOOHOBUX KHUCIIOT.
2. Ha3Bitb CHOJ’IyKI/I

a) CH; — j; g T) EOOH
Hs OOH

0) CHsg 1) CHg—?H—EH—(fz
H CH; CH; OH

B) HOOC — CH,;— COOH
3. Hanmite Gpopmynu crionyk:
a) o.-METWIMAC/ITHa KUCI0Ta; 0) MpomaHoBa KUCJIOTA; B) 130MacisHa KHUCJIOTA;
I') BaJieplaHOBa KHUCJIOTA; 1) O€H30iHa KHUCIOTA.
4. 3a sIKO10 peaKIlier0 MOXKHA OJIEP>KAaTH €TaHA10BY KUCIIOTY:
a) OKMCHEHHS €T1JICHTJIIKOJIIO;
0) OKMCHEHHS €TaHaJIo.
5. CxJtamiTh piBHSHHS peaKIlii:
CH3;C =0 + NaOH

—
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on

Bapianm 8

1. SIki cIOMYKH BIAHECEHO 10 OJJTHOOCHOBHUX HACHUEHUX KapOOHOBUX KUCIOT?
2. Ha3BiTh crionyku:

a) c|:H2 — (|:H — c|: =0 6) HCOOH
CH; CH; OH B) CH2=CH—(‘3=O
OH
r) COOH
| 1) CgHs — COOH
(CHyp),
COOH

3. Hanumite popmyiu Criomyk:
a) ¢raneBa KucioTa; 0) eTUICHAMKAPOOHOBA KHUCIIOTA; B) 2-METHI-OyTaHOBa
KHCJIOTA; T) (hopMiaTHA KHCIIOTA; 1) OKCAJIaTHA KUCIIOTA.
4. 3a KO0 PeaKIfi€r0 MOXKHA O/IEP>KAaTH METAaHOBY KUCIIOTY:
a) HarpiBaHHs OKCAJATHOI KUCJIOTU MPU HasIBHOCTI TUIILIEPUHY;
0) B3aemois metanouy 3 kapoos(Il) okcugom
5. CknaaiTh piBHSHHS peaKIlii:

[O], HZO
CH, = CH — COOH

KMnO,

Bapianm 9

1. SIki cTIOyKH BiHECEHO /10 JBOXOCHOBHUX HACUYEHUX KAaPOOHOBHUX KHCIIOT.
2. Ha3BiTh CHONYyKHU:

a) CH,COOH 0) CH,=CH—CH,— CH— COOH
i
B) C|ZOOH
(CHy)s

r) CH; — CH — COOH
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CHj3
I[) C2H5COOH

3. Hanmmite Gopmynu crionyk:
a) BIHUJIaIleTaTHA KHUCJIOTa; 0) KampoHOBA KHCJIOTA; B) MajJeiHOBAa KHCIIOTA; T)
deninamneraTHa Kuciaora; 1) 4-MeTHIOeH30Ha KUCIIOTA.
4. 3a KO0 PeaKIlie€l0 MOXKHA OJIEPKATH aKPUIIOBY KHUCIIOTY:
a) 3 alleTWICHY, Yepe3 aKPWIOHITPUI Ta HOTO TiAPOIIi3;
0) OKMCHEHHS €TUJICHY.
5. CxnaaiTh piBHSHHS pEaKIlii:

00
i + NaOH ——
OOH

Bapianm 10

1. SIKi CTIOTYKH BiJTHECEHO 10 apOMATHYHUX KapOOHOBUX KHUCIIOT.
2. Ha3BiTh crionyKu:

a) CH;COOH T) CH;
|
0) |COOH HC=C —C—COOH
|
(CHp)4 CH3
COOH
1) C17H3sCOOH
B) CH3

|
C¢Hs — CH, — CH — COOH
3. Hanuuite popmyiu crionyk:
a) KpOTOHOBA KHUCIJIOTA; 0) TpUMETMIIAlleTaTHA KUCJIOTA; B) S-METHJTeKCaHOBa
KHCJIOTA; T) KOpUYHA KUCIIOTa; /1) A0IyyHa KUCIOTa.
4. 3a KO0 PeaKIfi€r0 MOXKHA OJIEpKATH OCH30MHY KUCIIOTY:
a) OKHCHEHHS TOJIyEHY;
0) OKUCHEHHSIM OCH3EHY.
5. CxnaaiTh piBHSHHS peaKIlii:
C,HsCOOH +PCls ——

Bapianm 11
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1. ®13u4HI BTACTHBOCTI HACUYCHUX KapOOHOBUX KHCIIOT.

2. Ha3BiTh CIIOJIYKH:
a) C15H31COOH B)C5H5 — CH2 — CH2 — COOH

0) szs
CH; — CH — C—COOH

CH3 C2H5

r) CH; — CH = CH — COOH

CH, — CH(CH3) — COOH

3. Hanuunite popMyiiu cromyk:

a) (rameBa kucinora; 6) (pymapoBa KuCIOTa; B) aaUIIHOBA KHCIIOTA; r)

OJIETHOBA KUCJIOTA; 1) METAaHOBA KUCIIOTA.

4. 3a KO0 peakIfi€ro MOXKHa ojiepxKaTu (HopMiaTHY KUCIIOTY:

a) I cynb(paTHOI KUCIOTH HAa HATP1K popmMiar;

0) BiTHOBJICHHS alleTaTHOI KUCIOTH.
5. CknaaiTh piBHSHHS peaKIlii:

t
HOOC — COOH ——

Bapianm 12

1. SIxi TMTIM HOMEHKJIATYp KapOOHOBUX KUCIOT Bam Bimomi?
2. Ha3BiTh CHONYyKHU:

a) CH;— CH— COOH B) (‘:Hs
CH, C¢Hs — CH, — CH — COOH
6) HC — COOH r) COOH
gc — COOH (|:H2 — COOH

1) H;C — CH— COOH

HsC;
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3. Hanmmite Gopmynu crionyk:
a) eTaHOBa KUCJIOTa; 0) 2-0yTeHOBA KUCIIOTA; B) S-METHIreNTaHOBA KUCJIOTA; T)
JTUBIHIJIAIIETaTHA KACIIOTA; /1) MaJOHOBA KUCJIOTA.
4. 3a KO0 peaKIli€r0 MOXKHA OJIepKATH OCH30MHY KUCIIOTY:
a) OKCHEHHS OCH3EHY;
0) OKMCHEHHS METWI(PEHIJIKETOHY HATPiK T1IOXJIOPUTOM.
5. CxnaaiTh piBHSHHS pEaKIlii:
CH,=CH — COOH + HCl ——
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Tema 11. «BiaacTuBocti 0ioreHHux ejgemMeHTiB. KoMIuiekcHi cnnogykm»
KopoTki TeopeTudHi BiioMocTi

Enementn IA-rpymu — Li, Na, K, Rb, Cs, Fr, enementn [IA-rpynu — Be, Mg,
Ca, Sr, Ba, Ra a Takox BoAeHb Ta Telill HajJexaTb OO0 OJOKY S-€IEMEHTIB.
EstekTpomHa (hopMyIia 30BHIIHEOT 0G0NOHKH eleMeHTiB IA-rpymu Ta BogHio — NS’
a exteMeHTiB [IA-rpymu Ta reiito - NS%, e n - HoMep Hepiozy.

XiMiuH1 BIACTUBOCTI s- eneMeHTiB A - 1 [IA- rpyn noniGHi. s- Enementu ierko
BIJIJIaIOTh BAJICHTHI S- €JICKTPOHHU, TOOTO BOHM - CHJIbHI BiTHOBHUKH. [Ipu BTparti s-
€JIEKTPOHIB BHUXOJATh CTa0lIbHI 10HU 13 30BHIIIHBOIO E€JIEKTPOHHOI OOOJIOHKOIO
1HEPTHOTO Tazy.

Paniycu 10HIB 301IbIIYIOTBCS B TpyIax 13 3pOCTaHHSAM MOPSIKOBOIO HOMEpA
€JIEMEHTY 1 3MEHIIYIOTbCs TIpH niepexo/i Bif [A - no ITA- rpynu. biau3bkicTh 10HHHX
paaiyciB Li, 1o, Ba2 Bigirpae BaxauBy pojb y 010XiMIi HUX METAIIB.

S- EneMeHTH XapakTepu3ylOTbCS MaJCHbKUMHU 3HAUCHHSMH €HEprii 10H13amii
IpU BEJIMKHUX pajilycax aToMiB 1 10HIB. B OCHOBHOMY s- €JI€MEHTH YTBOPIOIOTH
3'€JTHAHHS 3 10HHUM THUIIOM 3B'SI3KY, 32 BUHSATKOM BOJHIO, JUISl SIKOTO B 3'€IHaHHAX
HaBITb 3 €JEMEHTaMHU 3 HAWOUIBIIOI EJIEKTPO-HEraTUBHICTIO XapaKTepHU
KOBaJICHTHUM 3B'SI30K.

Jlo p-enementiB BigHociaTh 30 enementiB IIA-VIIIA rpyn nepioguyHoi
cucTemu, p-einemeHTd BXxoaath 70 Il ta Il manux nepionis, a TakoX 10 YE€TBEPTOT -
II0CTOI BEeJMMKUX nepioiB. Y eneMeHTiB [IIA rpynu 3'sSBiseThCs MEPIIN €IeKTPOH
Ha p- opOitamni. Y iHmux rpynax [VA - VIIIA BigOyBaeTbcs mOCIiOBHE 3aTIOBHEHHS
p-IiApiBHSA A0 6 €JIEKTPOHIB.

Cepen p-eneMeHTIB € Taki, Kl MOXKYTh OyTH SIK KaTioHaMH, Tak 1 aHioHamu (A1,
Ca, TI, Ce, Pb, Pb, Sb, Bi) a6o nume anionamu (B, C, Si, N, P, As, O, Te, P, CI, Br
I, At). Bci xarionn, 3a Bumstkom Al1%, MaoTh GymOBY 30BHILIHBOI €IEKTPOHHOI
o6omouku (N-1)d™, ne n - Homep mepioxy.

[Ti1BUIIIEHOIO CTIWKICTIO XapaKTEPU3YETHCS 30BHINIHS E€JIEKTPOHHA O0O0OJOHKA
enementiB VI mepioxy, ockinmbknm 6S° emextponam mepemyroth Ns*4f*5d', sxi
eKpaHyIOTh SPO.

VY nmnepiojgax 3iiBa HalpaBO aTOMHI PajlyCH p- €JIEMEHTIB 31 30UIbIICHHIM
3apsiy sapa 3MEHIIYIOThCs, eHepris ioHizamii (E;) 1 copigHeHOCTI 10 eleKTpoHa
(Ecn) B mimomy 301nbIyeThes, enexkrpoHeratuBHicTh (EH) 3poctae, okuciatoBanbHa
aKTUBHICTh TPOCTUX PEUOBHH 1 HEMETAIIYHI BIACTUBOCTI MOCUITIOIOTHCS.

VY rpynax i3 3pOCTaHHSIM MOPSIKOBOIO HOMEpa €JIEMEHTY pajJilyCH aTOMIB i
OJHOTHUITHHUX 10HIB B IIIIOMY 301JIbIIYIOTHCS.

Enepris ioHi3amii mnpu mnepexonai Bia  2p-eleMEHTIB 10 Op-eleMeHTam
3MEHIIY€EThCS, OCKUIBKM y MIpY 3pOCTaHHS 4YHCIa EJIEeKTPOHHUX OOOJIOHOK
MOCWJIIOETBCSL €KpaHyBaHHS siep EJEKTPOHAMM, SIKI TMEpeayroTh 30BHIMIHIM. 31
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301IBIIEHHAM TMOPSAIKOBOIO HOMEpa p-eJIeMEeHTa B IpyMil HeMeTaliuHi BIACTHBOCTI
CJ1a0IIal0Th, & METAJIEBI - TOCHIIIOIOTHCA.

Ha BmacTuBOCTI p- €€MEHTIB 1 iX 3'€IHaHb BIUTMBAE TOsIBA HOBUX IIPIBHIB Ha
30BHINIHIA €JIEKTPOHHIM OOOJOHII, TakK 1 3alMoOBHEHHs MIAPIBHIB BHYTPIIMIHIX
SJICKTPOHHUX 00O0JIOHOK.

BnactuocTi p- enementiB aApyroro nepiony B, C, N, O, P pi3ko BiIpi3HSIIOTHCS
BiJl BJIACTMBOCTEH €JIEMEHTIB IHIIMX MepioAiB. Tak, MOYMHAIOUU 3 P-CJIIEMEHTIB
TPETHOTO MEPIOJY, 3'SIBISIETHCS BUIBHUMN p- MIAPIBEHb, HA KU MOXKYTh MEPEXOJAUTH
eJNIEKTPOHH 3 Ss-miApiBHA Tpu 30ymxkeHHI aTromiB. [loBHICTIO 3amoBHEHHH 3p-
MiJIpIBEHb P- €JEeMEHTIB YETBEPTOro IMepiojly OOYMOBIIOE iX BIJMIHHICTH BiJ
€JIEMEHTIB TPETHOT'O MEPIOY.

VY nepioai 371iBa HAMPaBO y P- €JIEMEHTIB 3MEHIIIYETHCS 3IaTHICTH 10 YTBOPEHHSI
MO3UTHUBHO 3aps/UKEHUX 10HIB 13 3apsioM, SKMM BIJIOBIJIa€ HOMEpPY TpymH, 1
30UTBIIY€EThCS 37aTHICTh IO YTBOPEHHS HETATUBHO 3apsPKCHUX 10HIB 13 3apsjoM,
KWW TOPIBHIOE Pi3HUII (8 - HOMEp Ipymn).

Jlesiki p- el1eMEHTH YTBOPIOIOTH IBOXaTOMH1 MOJIeKysu E; pi3HOT CTIHKOCTI.

HaiiOinpm CTIMKI JBOXaTOMHI MOJIEKYJIHM €JEeMEHTIB Apyroro nepioxay. llpwu
nepexoni Big IIIA no IVA 1 VA — rpyn wminnicts 3B's13ky E - E 3menmyetscs. P-
enemeHTH Il mepiogy - a30T, KUCEeHb 1 (TOp - MPOSBIAIOTH SICKPABO BUPAXKEHY
3/IaTHICTh OpaTH y4acTh B YTBOPEHHI BOJIHEBHUX 3B'S3KIB.

EnemenTn Il 1 momanpmmx mepiojiiB 110 BJIACTUBICTh BTpadyaroTh. CXOXKICTh P-
enemeHTiB III mepiony 1 p- eJeMeHTIB HACTYNMHHUX TMEPIOJIB MOJSATAE, B OCHOBHOMY,
TIIBKK y OyJIOBI 30BHIIIHIX OOOJIOHOK 1 THMX BaJ€HTHUX CTaHIB, SIKI BUHHKAIOTh 32
paxyHOK HECIapEHUX €JIEKTPOHIB B HE 30y/PKEHUX aTOMaXx.

bop, kapOoH 1 0cOOIMBO a30T AyK€ BIAPIZHIIOTHCA BIJl IHIIMX €JIEMEHTIB CBOiX
HiATPYIL.

[Ipu mepexoni Bix p- enemenTiB Il mepioxy no p- enementis I 1 moganbimx
nepioiB 30epiraroThCs ycl TUMH 3B'A3KIB, XapakTepHi s enemenTiB Il mepiony 1
3'SIBJSIIOTHCS PI3HOMAHITHIII THUIM XIMIYHUX 3B'SI3KiB. Y I[bOMY HampsIMKY 3pOCTae
3JIaTHICTh €JIEMEHTIB YTBOPIOBATH KOMILJIEKCHI CIIOIYKH, Ta POCTYTh KOOPAUHAIIHHI
yucna. Tak, SIKIIO p-eJIeMEHTH APYroro mnepiogy MarTh B CIOJIYKaxX KOOpAHHAIINHI
yucna 2, 3, 4, TO p-eIeMEHTH HACTYITHUX TEPIOJiB MOXKYTh MaTH KOOPAMHAIINHI
yucna 5, 6, 7, 8 HaBITH 12.

Y rpymi 3BepxXy BHHU3  CTIHKICTh MaKCHMalbHO TO3UTHBHOTO CTYMIHS
OKHUCJIEHHSl JUISl P-€JIEMEHTIB 3MEHIIYEThCSA, a 3POCTA€ CTIUKICTh HUXKYUX MIp
okucieHHs. Tak, HapUKIIA, I BYIJICIIO CTiMKa Mipa OKUCIEHHS +4, /sl CBUHITIO
+2, 1714 aaroMiHio +3, a i taniro - 1.

@i3U4HI BIACTUBOCTI MPOCTUX PEYOBUH P-CIIEMEHTIB 3HAYHO BIIPI3HIIOTHCA, B
rpymnax 1 nepiojax 3MIHIOIOTBCS HE MOHOTOHHO. XapaKTep TaKWX 3MIH HE 3aBXKIU
JIETKO 3B'S3aTH 3 OYJOBOIO EJIIEKTPOHHUX OOOJIOHOK AaTOMiB, THIIOM XIMI4HOTO
3B'SI3KY, KOOPJAMHALIMHUM YUCIIOM.
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I Tak, y p-eneMeHTIB BIAMIHHOCTI Yy BIJIACTUBOCTSX CYCITHIX E€JIEMEHTIB SIK
ycepeauHi IPyIH, TaK 1 B MEPi0/i BUPAXKEH1 3HAYHO SICKPaBIIlIe, HIK Y S- €JIEMECHTIB.

Yci p- enementu 1 ocobmmuBo p- enementu Il 1 III mepioaiB yTBOPIOIOTH
YUCJICHHI 3'€IHaHHS MK c000r0 3 s -, d - i f- enemedramu. BinplIicTs BiZOMUX Ha
3eMJI1 3'€JHaHD - 1I€ 3'€IHaHHA P- €JICMEHTIB.

D-eneMeHTH HasexaThb J0 MIKpOEJIEMEHTIB. MeTanu-MiKpoeIeMeHTH MaloTh
TIEBHI 3araJibHI BIACTHBOCTI:

1) BOHU JOCUTH MOMIUPEH1, TOOTO JOCTYIHI JJI1 3aCBOEHHS 3 TPYHTY; 2) MalOTh
BHCOKY KOMIUICKCOYTBOPIOIOUY 3/IaTHICTh 1O BIAHOMICHHIO 10 PI3HUX JTOHOPHHUX
aTOMIB, MAlOTh PI3HI CTIMKI MIPH OKHUCICHHS 1 JIETKO TEPeXOoAsATh 3 OJHIET MIpU
OKHUCJICHHS B IHIIY.

[{i BIacTUBOCTI MIKPOEJIEMEHTIB  3a0e3MeuyloTh aKTHUBHY y4acThb B
HaWBKJIUBIMINX TPOIIECax, 10 MPOXOAATh B KIIITHHAX :

1) pepmeHTaTUBHUN KaTali3 peakiliii CHHTE3Y 1 peakiliil KJIITUHHOI EHEPreTHKY;
2) TEepeHECEeHHS eJEKTPOHIB, 10HIB, MOJIEKYJ 1 MOJEKYJIsIpHUX (pepmeHTiB; 3)
peryaoBaHHsl aKTUBHOCTI MEXaHI3MIB 1 CUCTEM KJIITHHHU.

BinbHuX 10HIB d- MeTalliB B OpraHi3Mi HE ICHYye, HalyacTimie y Ol10XIMIYHUX
peakiisx d- enemeHTH OepyTh y4acThb Yy BHUIUIAAI OlOHEOPTaHIYHUX KOMIUICKCIB
meTamiB. KurreBo HeoOximHi ememeHta Zn, Cu, Fe, Mn, Co, Mo Ha3uBaioTh
MeTajgaMu KUTTSL.

Ipuxaaau po3B’si3aHHA 3a1a4

3adaua 1. 11in yac npoxaproBanHs kpuctaioriapary CuSO, - SH,O macoro 10,0 T
BiIOyJIOCS  YacTKOBE BHJAAJCHHS BOoAW. BusHaute ¢opmyny  100yToro
KPUCTAJIOT1IpaTy, SIKIO HOTo Maca JAopiBHIOE 7,84 T.

Po3p’si3anns. CxiiagaeMo piBHSHHS pPEaKIIii:

CuSQO, - 5H,0 = CuS0O, - xH,0 + (5 — x)H,0,

Jie X — KUTBKICTh MOJIIB BOJIU, IO MICTATHCSA B 1 MOJIb JOOYTOTrO KPUCTAJIOT1IpaTy.

Po3paxoByeMo kinbkicTh peaoBuan CuSO, - SH,0, B3sTOTO /U1 TPOKAPIOBAHHS:
A(CuSO4 - 5H20) = Z:CCE% 55;{%" - 2150 = 0,04 (mono).

KisibKiCTh pe4OBHHM 100YTOr0 KpUCTANOT1IpaTy Takox JopiBHIOE 0,04 Mosib, TOOTO
n(CuSOy, - xH,0) = 0,04 MoJb, 1110 BUILJIMBAE 3 PIBHAHHS peakKilii mpoIiecy.
KiJIbKiCTh pe4OBHHM BOJIM Y BUX1AHOMY KPUCTAJIOT1IpaTi CTAHOBUTH:

Il(HzO) = 5n(CUSO4 : 5H20),

n(H,0)=5 - 0,04 =0,2 (MoB).

O06uncI0eEMO Macy 1 KUIbKICTh PEYOBUHU BOJIM, BUAAICHOI 3 KPUCTAIOTIAPATY 1 Ti€d,
10 3aJUIINAIIACS B HHOMY:

mW(HZO) = m(CUSO4 . SHZO) — m(CUSO4 : XHzO);

My (H2 O) = 10,0 — 7,84 = 2,16 (1);
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m sup (H20) 2,16
neun(H20) = — M(sz) -7 Ngup = ET 0,12 (Monv);

n3aH(HZO) = H(HQO) — an(HZO);
Nsan(H20) = 0,2 — 0,12 = 0,08 (Mo1ib).
Po3paxoByeMo koediieHT X :
X = N,,,(H,O) / n(CuSO, - XxH,0)
Xx=0,08/0,04=2
Taxum unHOM, hopmyna kpuctanorigpary — CuSOy - 2H,0.

3adaua 2.V mupoueci BHUPOOHHMITBA XJOPUIHOI KHUCIOTH XJIOPOBOJEHB
OJIep>Kajid, BUKOPHUCTOBYIOUM XJIOp 00’eMoM 560 51 (H.y.) 1 HaJIMIIOK BOJHIO.
JoOytuil ra3z po3unHWIM y BoAl Macorwo 4,175 xr. BusHauTe MacoBy YacTKy
XJIOPOBOJTHIO B XJIOPUJTHIM KUCIIOTI.
Po3B’si3anns. BuszHauaeMo KUIBKICTh PEUYOBHHHM XJIOPY, B3SITOI i CHUHTE3Y
XJIOPOBO/IHIO:
n(Cly) =V(Cly) / Vi,
n(Cl,) =560/ 22,4 = 25 moab
ne V(Cly) — o6’eM xJ10py 32 HOpMaJIbHUX YMOB;
V — MoJisipHu 00’ €M ra3iB 32 HOPMAJIbHUX YMOB.
I3 piBHAHHS peakIlli CHHTE3y XJIOPOBOJIHIO 3 TPOCTUX PEUOBHH
H, + Cl, = 2HCI
BUXoauTh, 110 n(HCI) = 2n(Cly);
n(HCl) =2 - 25 =50 (mo1ib),
ne n(HCI) — xinbkicTh pedoBUHHU J00YTOr0 XJIOpOBOJHIO. Po3paxoByemo macy
XJIOpoBOIHIO, 110 yTBopUBCcs: m(HCI) = n(HCI) - M (HCI);
m(HCl) =50 36,5 = 1825 (1) = 1,825 (xr).
O6uucII0EMO Macy 10OYTOrO PO3UHHY:
m = m(HCl) + m(H,O); m = 1,825 + 4,175 = 6 (xr). BusnauaeMo MacoBy 4acTKy
XJIOPOBOJIHIO B XJIOPUJIHIM KUCIIOTI:
W(HCI) = m(HCI) / m;
w(HCI) =1,825/6 = 0,304, a60 30,4 %.

3adaua 3. HaBediTh NpUKIAAN XIMIYHUX MPOIECIB, B IKUX:
a) KHCIIOTa pearye 3 KUCJIOTOI0; 0) ciabka KUCJIOTa BUTICHSE CHIIbHY 3 PO3YHHY il
COJIL.
Po3p’sizannsi: a) Kuciora Moke pearyBaTd 3 KHCJIOTOIO, SIKIIIO OAHA 3 KHUCIOT €
OKHCHMKOM, a IHIIa — BigHOBHUKOM. Hampukman, ¥omoBomHeBa kuciaora HI
(BIITHOBHUK) B3a€EMOAISITUME 13 CYIb(ATHOIO KUCIOTOIO (OKUCHUK):

-1 +6 0 +4

2HI1 + H2804 = 12 + SOZ + ZHZO,
Cymbdinna kucinora H,S (BITHOBHUK) OKHCHIOBATHMETHCS HITPATHOIO KHCIOTOIO
HNO;:
st + 2HN03 =S+ 2N02 + 2H20,
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0) Crnabka KHCIIOTa MOX€E BUTICHATH CHJIbHY 3 PO3UMHY COJIl CHJIBHOT KHCIIOTH, SIKIIIO
OJIMH 3 TIPOAYKTIB peakilii qy>ke MaJo pO3YMHHUH y BOJIi Ta KucioTax. Hampukian,
cyib(igHa KUCIOTa BUTICHUTH Cylb(aTHy 3 po3uuny cynbhary kynpymy(Il):

CUSO4 + st =CuS + HZSO4,

Cu*" + H,S = CuS + 2H".

OprtodocdarHa KUCIOTa BUTICHUTH CUJIBHIIITY HITPATHY KHUCIIOTY 3 PO3UYMHY HITpATy
KaJIbIIO:

3C&(N03)2 + 2H3PO, = Ca3(PO4)2 l + 6HNO3;

3Ca*" + 2H3PO, = Cas(POy), | + 6H".

3aBaaHHA 111 pO3B’SI3aHHS

1. 3arajibHa XapaKTEPUCTUKA S- €JIEMEHTIB (0COOIMBOCTI OYJIOBH aTOMIB,
3aKOHOMIPHOCTI 3MiHU PajilyCy aToMa, eHeprii 10Hi3allii);

2. 3aranpHl 3aKOHOMIPHOCTI 3MiHAa XapakTepy OKCUJIIB 1 TIIPOKCUIIB S-
enemeHTIB I 1 I rpyn (KMCIOTHO-OCHOBHUX BJIIACTUBOCTEM ).

3. [TonoxeHHs1 S-eJIEeMEHTIB B MEPIOAUYHIN cUCTEMI, OCOOIUBOCTI Oy10BU
iX aToMIB.

4. bionoriuna pons s- enementiB (Na, K, Ca, Mg) 1 3acTocyBaHHS iX
CHOJYK B MEJIULIMHI.

5. [TonoxeHHs1 p-eIeMEeHTIB B NEPIOANYHIN cHcTeMl, 0COOIMBOCTI OyA0BH
iX aToMiB.

6. 3aKOHOMIPHOCTI 3MIHM OKHCIIOBAJIbHO-BIIHOBHUX BJIACTUBOCTEH P-
€JIEMEHTIB 3aJIC)KHO B1J] CTYTECHSI OKUCJICHHS.

7. 3MiHa KHUCIOTHO-OCHOBHUX BJIACTMBOCTEM OKCHIB 1 TIIPOKCUAIB P-
€JIEMEHTIB 110 Tpymax.

8. Bbionoriuna pons p- enementiB (O, N, P, rajoreHiB) 1 3acTOCyBaHHS iX
3'€lHaHb B MEIUIINHI.

9. 3arasibHa xapakrtepuctuka d- emementiB (O, N, P, ramoreHiB), ix

OloJIOoriYHa POJIH 1 3aCTOCYBAaHHS 3'€IHAHb B MEIMITHHI.

10. HanuumiiTe piBHSHHS peakilii B3aeMOli NEPOKCUIY HATPIIO 3 OKCHUIOM
Byraeito (IV). CknaniTe eaekTpoHHUI OallaHC 1 BKaXITh, /IS SIKUX MPAKTUYHUX
11JIeld BUKOPUCTOBYETHCS 1151 PEaKIIisl.

11. HanumiiTe piBHSHHA peakilii B3aeMojii TIApUAY Kaliio 3 BOJOIO.
CknaziTh eNeKTPOHHUHN OanaHC 1 BKaXITh OKUCHUK 1 BI/THOBHUK.

12.  PospaxyiiTe MacoBy J0JIIO JYTy B PO3YHHI, OTPUMAHOMY TIPH B3a€EMOJI1
HaTpito Macoro 20 11 Boau o0'emom 100 mut.

13. Kajpmiii sxoi mMacu HeoOXigHO po3uuHUTH B 150 M Boaum, mo0
OTpUMAaTH PO3YHUH 3 MacoBOIO nojuer 10%?

14, OGumcnutu ckigpku rTpamiB xmopuny depymy(Ill) nHeoOximHO nmist
npuroryBanus 0,5 i1 0,5H po3uuny.
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15, OOYHCIUTH CKITBKH MUTLTITPIB 49%-T0 po3unHy cyab(aTHOI KUCITOTH 3
ryctuHoro p = 0,385 r/cM® HeoOXiaHO s npurotyBadug 1 1 0,5M po3uuny?

16. Bopgni po3umnu neskux kiumbkocTeil rTiokosn CgHp2Og Ta dopmaminy
HCOH B oaHakoBUX KUIBKOCTSIX BOJH MAalOTh OJHAKOBHUM OCMOTHYHUHN THCK.
YoMy NOpiBHIOE BIIHOLNIEHHS MAac TIIOKO3U Ta QOPMATIHY (M uoxos/Mepopuaning)> AKI
MICTATBCS B [IUX PO3YMHAX?

17.  OOGYHCIUTH CKUIBKH T'paMiB HITPATHOI KUCIOTH MicTUTbes B 200 mu
48%-r0 po3YMHY 3 TYCTHHO p = 1,3 T/cM?

18.  Hns mevitpamizanii 20 mu 0,1 H po3unHy consiHOI KUCIOTH MOTPiOHO 8
MJI PO3YUHY T1APOKCUY HaTpito. CKUIbKM rpaMiB T1IPOKCUIY HATPIIO MICTUTHCS
B 1 1 po3unny?

19. Yu npu OJHAKOBIM TemIiepaTypl KUIMITUMYTh PO3YMHU, OJHUH 13 SIKUX
mictuth B 100 r 8,2 r rmiuupuHy (Mpsigupusy = 98 T/MOJIB) a IHIIMK B TiM camii
KUTbKOCT1 BoJiU 18 T Tt0K03U (M ox0sx = 180 1/ Monp)? Binnosinb oOrpyHTYHTE.

20. Sxuit 00’em BOAHIO (H.y.) HEOOXIJHO JJIsi BIHOBJICHHS KaJbIIIO 1
IIUHKY 13 CyMIIII X OKCHJIIB Macoio 36 T, Jie¢ BOHU 3HAXOISITHCS B MOJICKYJIIPHOMY
criBBiiHOMIEHH] | : 37

21.  Macoge BigHomieHHs MarHito 1 kynpymy(Il) okcuiB B ix cymirini Macoro
72 1 nopiBHioe 4 : 5. SAkuit 00’eM BOJHIO (H.y.) HEOOX1THUM JJIs1 BITHOBJICHHS X
710 MeTaliB?

22. Y pO34MH SIKUWA MICTHTH CyJib(paTHy KuUcI0Ty Macoro 11,76 r 3anypuiu
metaniuanii Al macoro 3,24 r. Slka maca anromiHii cynbdaTy yTBOpHIaCh?

23.  Kanpuit okcung macorwo 14 1 0o0poOWSIM PO3YMHOM, SIKUM MICTUTH
HITpaTHY KUCJIOTY Macoro 35 1. SIka Maca KajibIliil HITpATy YTBOPHJIACh BHACIIIOK
1i€i peakxiii?

24. Y HiTpaTHY KHCJIOTYy Macow 140 r momicTuiau MigH1 omrypku 32 r. sika
maca kynpym(Il) miTpary yrBopunacs?

25. Ckineku ToH Hp,SO, MoxHa n00yTH BiAMOBIAHOIO TepepoOkoro 60 T
FeS, (3ami3Horo kom4enany), mo mMictuth 40 % cipkwu.

26.  SIxa ciab yTBOpPWIACH, AKIIO O PO3YUHY, 10 MICTUTH 4,9 T docdaTHoi
KUCJIOTH, JOJUTHU PO3YMH, SIKUU MICTUTHh 2,8 T Kamii rigpokcuay? OOUUCIUTH
Macy 100yTo1 KUCIO1 COJi.

27. O0uMcIUTH MacoBy 4YacTKy KpHUCTali3allliHOi BOAM B  CKIAJI
kpuctanorigpaty Na,SO, - 10H,0.

28.  Ckinpkd TpamiB BOJHIO MOXKHAa OTpUMAaTH mnpu nAii 13 T UMHKY Ha
PO3YMH, IO MICTUTH 35 T CyIb(haTHOI KUCIOTH.

29.  Jlo po3uuHy, 10 MICTUTh MarHiii cyasdart macoto 10 r, 10AUTH PO3UMH,
10 MICTUTh Kajii rigpokcun macoro 11,2. Obuucnite Macy ocany, 100yToro B
pe3yiabTati peakilii. Hanumite piBHSIHHS peakiii.
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30. OOuwmcmiTh Macy ocaay, II0 YTBOPIOETHCS B PE3yJabTaTI B3a€EMOJIIi
HAJUIMILIKY PO3YMHY HATpid xjopuay 3 po3urHoM aprentyM(l) Hitpaty macoro 17
T, SIKIIIO0 MacOBa YacTKa OCTAaHHHOT'O CTAaHOBUTH 10 %.

31.  Kap6ig kaneuito (CaC,) otpumytots 3a cxemoro CaO +3C — CaC, + CO.
Ob6uucautu macy CaO, HeoOXiaHy A7 MpUroTyBaHHA 60,4 T KapOiay. SAxuit 00’em
CO npu upoMy yTBOPIOEThCS (H.Y.)?
32.Ha3BiTh KOMIUIEKCHI CHOJYKH 3a MIXHApOAHOIO HOMEHKIATYpOIO, BKAXKITh

KOOpAMHAIIITHE YUCIIO:

1) Ks[Fe(CN)el;

2) Kq[Fe(CN)gl;

3) [Cu(NH;)4]SO4;

4) [Ca(H20)6]Cly;

5) [Cr(NH3)s](NO3),;

6) Na[Al(OH)4(H:0].;

7) [Cu(NH3)4][PtCly];

8) [CU(SCN)2(NO3).];

9) [Rhi3(NHs)s];

10) Cﬂ[AIlezOg],

11) NagFeTi[Si40]_2];

12) [PtCI(NH3)3]ClI.

33. Hanumite opmMysin TaKMX KOMIUIEKCHUX CIIOTYK:

1) terpaaminkapoonaTokoOansT (I11) HiTpart;

2) rekcaaminHikenb (I11) xmopu;

3) miakBaterpaaminnikeins (II) HiTpaT;

4) nenraaminTionianaToko6ansT (II1) HiTpaT;

5) akBanenTaaminipuaii (I11) iogmm;

6) Oapiii giaminTeTpariomianatoxpomat (II1);

7) amoHi# nurigpokcorerpaxioporiaruHat (IV);

8) marpiii rekcamianoxpomart (I11);

9) maruii rigpokcoTpudIyopobdepuar;

10) kamiit 6poMmoneHTaHiTporuiatuHaT (IV);

11) Terpaaminauriapokcoruiatuna (IV) Terpaxnoporiarunar (11);

34. Buznaute Tun TiOpuau3aiiii opOIT LIEHTPAJBbHOTO aroMa 1 TEeOMETPUYHY
cTpykTypy KoMmiutekcy [Ag(CN),].

35. KoopauHnariiiine 4uciio KomIuiekcoyTBoptoBada tuiatuHu (II) mopiBHioe 4.
Hanumnite koopauHariitai GopmMyn Croiyk:

1) PtCl, - KCI - H,0;

2) PtCl, - 4NHs3;

3) PtCl; - 2KCl;

4) Ptl, - 3NHj;
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36. Sk xmacudikyrOTh KOMIUIEKCHI CIIOJIYKH 3a 3HAKOM 3apsany komruiekcy? HaBectu
TPUKIIAIH.

37. TosicHITh MPUPOAY XiMIUHOTO 3B’513Ky B KoMIuTeKCHUX crioykax: Na[Cu(CN)g];
[Ca(HZO)G]CIZ

38. IloscHiTh XIMIYHHMI 3B’SI30K B TeTpakapOoHUTiHIKen0. Hamuirite piBHSHHS
peaxIiif Horo ojiep>KaHHs 1 PO3KIIaay.
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IlepeJsik nUTaHb IS MiACYMKOBOI0 KOHTPOJIIO

OCHOBHI KJ1aCH HEOPraHIYHHUX CIOJIYK

1. Bka3zaTu MOKJIHMBI PIBHSHHS peakiiiii 3a ydactio am¢orepHoro okcuay — Al,Os:

a) ALO; + HCl = ...

6) Al,Os + NaOH = ...

B) AlgOg + HZO = ...

1) a;

2) aio0;

3) a,0,B;

4) xonHa;

5) B.

2. CkiuIbkM 13 3a3HaYCHUX HW)KUE PEYOBHH MOXYTh pearyBaTh 3 XJIOPHIHOIO
kucinoror (HCI): a) CuO; 6) CaO; B) Na,COs; 1) H,SO,4?

1) onHa;

2) nBi;

3) T1pu;

4) gotupw,

5) xoxHa.

3. Ska kucmoTa yrBoproeThes nmpu B3aemoii HitporeH (V) okcuay (N,Os) 3 Bogor0?

1)

2)

HCI;

3)

4)

H2CO3;

5)

H3PO,.

4. CKUIbKM 13 3a3HAUYEHHUX HI)KYE PEYOBUH MOXKYTh pearyBaTu 3 po3unHoM FeSOy:
a) KOH; 6) Ca(OH),; B) Cu; 1) H,S0,?

1) sxojmHa;

2) ojHa;

3) nBi;

4) Tpu;

5) doTupwu.

5. Ska kucnota yrBoproeThes npu Bzaemoii hochop (V) oxeuny (P,0s) 3 Bos1o10?

1) H3POs;

2) H2C03,

3) H3PO4,

4) HPO;;

5) HNOs.

6. fka 13 3a3HaUCHUX HUKYE PEUOBUH OyJie pearyBatu 3 Oapiit okcujgom (BaO)?
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1) CuO;

2) KOH;

3) SO,;

4) NaOH;

5) Na,O.

7. SIxi peyoBHMHHM yTBOPIOIOTHCA MpU TepMidyHOMY poskiani Kynpym(Il) rimpokcumy
Cu(OH),?

1) CuiH,0;

2) CuOi Hy:

3) CuOiH,0;

4) CU, Hg i 02,

5) Cu(OH), i H,0.

8. Ska 13 3a3HayeHUX HIDKYE PEYOBHMH OyAe pearyBaTd 3 PO3YMHOM HaTpid
rigpokcuay (NaOH)?

1) Ca;

2) NaCl;

3) HaSO4;

4) MgO;

5) Ca(OH),.

9. SIKi pe4OBHHM YTBOPIOIOTHCS MIPH B3a€EMOJIIT XJIOpUAY O6apiro 3 cylib(aToM HATPIIO?

1) Na,O I SO,;

2) NaOH i H,SO,;

3) NaCl i BaSOy;

4) HCI i BaSOy;

5) B&CIZ i Na,SO.,.

10. BkaXiTh MOXKJIMB1 PIBHSHHS PEAKIIii 32 y9acTIO OCHOBHOT'O OKCHJIY:

a) CaO + CO, = ...

0) CaO + NaOH = ...

B) CaO + Na,O = ...

1) ai0;

2) 6;

3) a;

4) xonHe;

5) B.

11. SIxki pedoBHMHM YTBOPIOIOTHCS NPH TEPMIYHOMY PO3KIJIAJl Kalblliii KapOOHATy
(CaCOsy):

1) CaO i H,0;

2) H,0iCOy;

3) Ca0i COy;
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4) Cai H,COs;
5) CaOi H,0.
12. Bkazatu MOXKIIMBI PIBHAHHS peakiii 3a y4acTiO KUCIOTHOTO OKCHUJLY:
a) SO3 + NaOH = ...
0) SO; + HCl =...
B) SOg + C02 = ...
1) aiO0;
2) 0;
3) a;
4)  KoaHe;
5 B
13. SIka 13 3a3HaYECHUX HIXKYE PEUOBUH MOXKE pearyBatu 3 Kaibliiii okcuaom (CaO)?
2) KOH;
3) COy;
4) Cu;
5) BaCoO:;.
14. Bka3zatu MOXJIMBI PIBHAHHS peakuli 3a yyacTio xjiopuaHoi kuciotu (HCI):
a) HCI + H2C03 = ...
6) HCl + NaOH = ...
B) HC1+ CO, = ...
1) ai0;
2) a;
3) 6;
4) xojHe;
5) B.
15. SIka 13 3a3HaYeHUX HI)KYE PEYOBUH MOJKE pearyBartH 13 Mardiii okcugom (MgQO)?
1) K70;
2) Oy;
3) NaOH;
4) Fe;
5) H,SO,.
16. Bkazatu MOXJIMBI PIBHSHHS peaKIii 32 y4acTIO HATPii T1JIPOKCUITY:
a) NaOH + H,SO, = ...
06) NaOH + FeO = ...
B) NaOH + Ca(OH), = ...
1) ai0;

2) 0;
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3) a;

4) xomHe;

5) B.

17. SIka 13 3a3HaYC€HUX HIHKYE PEUYOBHH MOXKe pearyBatu 3 pozunnoMm H,SO,?

1) HCI;

2) COy,

3) BaC|2,

4) SOg;

5) NO,.

18. SIxa 13 3a3HAYCHUX HIKYE PCHOBHUH B33,€MOIIi€ 3 BOJAOIO 3 YTBOPCHHIM KHCJIOTH?

1) CaO;

2) CO;

3) Py0s;

4) Na,0;

5) xonHa.

19. SIki 3 pe4OBHH pearyrTh Mk c00010?

1) CuO+NaOH=...;

2) HBr+SiO, = ...;

3) ZnO + H,S0, = ...;

4) C02+HC1: cees

5) CuO+Na,O=....

20. SIka 13 3a3HaYEHUX HUKYE PEYOBUH PO3KIAAAECTHCS MPU HArpiBaHHI?

1) NaOH;
2) SOy
3) CaCOs;
4) Cu0;
5) sxonHa.
21. SIxi pe4OBHHM pearyrTh Mik co00t0?
1) CaO+KOH=..;
2) SO,+HCl=..;

3) Ca(OH),+CO,=...;

4) N205+HC1=...;

5) Na,O+FeO~=....

22. Slka 13 3a3HAaYEHHX HIDKUE PEYOBHH B3AEMOJIIE€ 3 BOJOIO 3 YTBOPEHHSIM JYTY 1
BUIIJIEHHAM BOIHIO?

1) Ca0O;

2) N,Os.

3) Na;
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4) Fe;
5) xozHa.

23. Slka 13 3a3HAUYECHUX HIKUE PEUOBUH B3a€MOJIE 3 BOJOIO 3 YTBOPEHHSIM PO3UUHHOT
OCHOBH?

1) Mn,Oy;
2) SiOy;
3) BaO;
4) Fe0s;
5) xonHa.

24. Peaxiiist HeTpasizallii — 1€ peaxiiisi Mix

1) ocCHOBaMH i KHCIOTAMH;

2) KHCJIOTHHM OKCHJIOM 1 JIyTOM;

3) KHCIOTOIO i OCHOBHHM OKCHIOM;

4) OCHOBHUM OKCHJIOM 1 JIyTOM,;

5) pi3HUMH KHCIOTaMH.

25. Bka3zaTu MOXKIIMBI PIBHSHHS peakiliii 3a yuacTio amporeproro okcuay (Fe,Os):

a) F€203 + HCI=...
6) F€203 + NaOH = ...
B) Fezog +Pb=...
1) a;
2) ©;
3) a,0,B;
4) KojmHa;
5) a,0;

26. CKiIbKM 13 3a3HAYEHUX HIKUYE PEUOBHH MOXKYTh pearyBaTH 13 HITPATHOIO
kuciiororo (HNO3):

a) HCl; ©6) CaO; B)Na,COs; 1) H,SO,?

1) 0JTHA;
2) JIBi;
3) TPH;
4) JOTHPH;
5) konHa.
27. SIxa xucnoTa yTBoproeThes npu Baemoii kapooH(IV) okcuay (CO,) 3 Bogoro?
1)  HNOy;
2) HCI;
3) HNO;;
4)  H,COs;

5) H,;PO,.
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28. CKIJIbKH 13 3a3HaYEHUX HIKYE PEYOBHH MOXKYTh pearyBatu 3 po3unHoM CuSOy:

a) KOH; 06) CuO; B) Fe; r) H,SO,?

1) xopHa;
2) onHa;
3) mei;

4) T1pm;

5) dorupwm.

29. Sxka kucnota yrBoproetbes npu B3aemoii HitporeH(I11) okcuny (N,O3) 3 Bogoro?

1)  H3POs;

2) H,COs;

3) HsPOy

4) HPOy;

5) HNO,.
30. SIka i3 3a3HAYEHUX HUXKYE PEYOBHH Oyje pearyBartu 3 Hatpiii okcugoM (Na,0)?

1) Cu0;

2) KOH;

3) COy

4) Ca(OH),;

5) MgO.

31. Slki peyoBUHU YTBOPIOIOTHCS MPU TEPMIYHOMY pO3KIAIl HATpiid KapOOHATy
(N&gCOg)?

1) NaiH,0;
2) NaOiHy;
3) Na,O i COy;
4) Na, HyiOy;

5) N&gCOgi H,0.

32. Ska 13 3a3HauYCHUX HI)KYE pPEYOBMH Oyjae pearyBaTd 3 PO3YMHOM HaTpii
rigpokcuay (NaOH)?

1) Ba;

2) KCI,

3) HCI;

4) BaO;

5) Ca(OH),.

33. SIxi peuyoBUHU YTBOPIOIOTHCS TP B3aemoii amtoMiHiil xiopuay (AlCly) 3 Hatpii
T'1APOKCUIOM

1) A|203 i HQO,

2)  AI(OH); i NaCl;

4)  HCIi Al(OH)s;
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34. BxaxiTh MOXJIMBI PIBHSHHS PEaKIIii 32 y4aCTIO OCHOBHOTO OKCHJY:

a) CaO+CO; = ...

0) CaO+H,SO, = ...

B) CaO + Na,O = ...
1) aio®;
2) 0;
3) a;
4)  xopHe;
5 B

35. SIki pedOBHHM YTBOPIOIOTHCS MpH B3aeMmojli kanbiliii kapOoHaty(CaCOj) 3
xjopusiHoro kuciortoro (HCI):

1) CaO, H,0, HCI;

2) HQO, COQ, CaC|2,

3) CaO, CO,, Cly;

4) Ca, H,CO,, HCI;

5) CaO, H,0, Cl,.

36. Bka3zaTtu MOXJIMBI PIBHAHHS PeaKli 3a y4acTIO KHUCIOTHOTO OKCUY:

a) CO, + NaOH = ...

6) CO, + CaO =...

B) HCI+ CO, = ...
1) ai0;
2) 0
3) a
4) KoaHe;
5 B

37. Slka 13 3a3HaYEHUX HIXKYE PEUOBUH Moke pearyBatu 3 kKynpyM(Il) oxcumom
(Cu0O)?

1) H0;

2) NaOH;

3) COy

4) CaO;

5) CaCO:s.
38. Bkazatu MOXJIMBI PIBHAHHS peakili 3a yyacTio xaopuaHoi kuciaoru (HCI):
a) HC1 + CaCO3 = ...
6) HCI + NaOH = ...

B) HCl+ Zn= ...
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1) ai0;

2) a

3) ©;

4)  xopHe;

5) a,o0,B.

39. SIka 13 3a3HAYECHUX HUKYE PCHYOBUH MOJKC pcaryBatu 3 KHCIIOTHUM OKCHUIAOM —
CrOj?

1) N205;
2) O,;
3) NaOH,;
4) HCI;
5) H,SO,.
40. Bxa3aTu MOJIMBI PIBHSIHHS PEaKIiil:
a) NaOH + H,SO, = ...
6) COg + SOZ = ...
B) CaO + CO, = ...
1) aiO0;
2) O©;
3) a;
4)  xopHe,
5) ais.
Po3unnn

1. SIxa macoBa yactka Boau B 20%-my po3uuni KCI1?
Yp

2. dxy macy Boau Tpeba moautu a0 200 r 10%-ro po3zuuny, mod oxepxkatu 5%
PO3YMH:

3. Axa maca Na2CO3 mictuthes B 500 r 30% po3uuny:

4. SIk BIZHOCSTHCSI MACH PO3YMHEHOI pedoBUHU 1 BOAH B 20%-My pO34HHI:

5. 3a K01 TeMInepaTypy 3aMmep3aTUME BOJIHUN PO3YUH PEUOBHUHMU:

6. Macu po3uMHEHOI PEYOBMHHM 1 BOJM BigHOCAThCS sk 1:4. Slka mMacoBa dacTka
PO3YHHEHO1 PEYOBUHU?

7. B 1,5 kr po3unmHy 3HaxoguTbcs 1,5 r po3umHeHOoi pedyoBUHU. SIka macoBa
MPOIIEHTHA KOHIIEHTpAIlisl PO3YUHY:

8. Io 300 r 30% pozunny gonaunu 300 r Boau. Slka MacoBa %-Ha KOHIEHTpaIlis
OJICP’)KaHOTO PO3UUHY:

9. B 100 cm3 pozuuny mictutbes 0,025 monp HCI. Slka mossipHa KOHIIEHTpAIlis
pPO3YHHY:

10. 20 r pedoBuHu po3zunHuUIM B 180 r Boam. fIka mMacoBa yacTKa PO3YMHEHOT
PEYOBUHU:

11. Sxi macu comi 1 Boam mOTpiOHO B3siTH mis mpurotyBanHs 200 t 20%-to
po3unHy?
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12. SIxa maca NaOH moTpi6na mys npurotyBanus 500 mi 0,1 -monsspHOTO po34nHy?

13. BuOepiTh TBEpXKEHHS, 1110 XapaKTEPU3y€E POIUMH:

14. O6unciTh MacOBY 4aCTKy pO34MHEHOI pedoBUHH y 200 I po34nHY, yTBOPEHOMY
npu po3urHeHH1 40 I pe4OBHHHM Y BOJII:

15. O64unciTh MaCOBY YacTKy PO3YMHEHOI PEYOBHMHU B YTBOPCHOMY PO3UHHI, SKIIIO
npu HarpiBadHi 13 100 T BOAHOTO PO3YMHY 3 MacoBar 4acTKow coii 0,2 BUMTapuiIu
20 r BOaM:

16. BuzHauTe CriBBIIHOIICHHS Mac COJIi 1 BOJM JJIsl YTBOPEHHS PO3UMHY 13 MAaCOBOIO
YaCTKOK po3unHeHoi pevyoBuHH 0, 1:

17. Buznaure macy coJi, IKy pO3YMHWIN B 75 T BOAU AJIsl IPUTOTYBAaHHS PO3YUHY 3
MacOBOK 4aCTKOK pO34MHEHO0i peyoBruHH 0,25:

18. Buznaute macy codi, sika notpioHa aisg npuroryBants 100 r po3unHy 3 MaCOBOIO
YACTKOK PO34MHEHOI pedyoBHHHM (,2:

19. OOuucHiTh KUIBKICTh pEYOBHMHU (MOJB) B 1 11 piAKOi BOJU, TYCTUHY BOIU
npuitHATH 3a 1 1/mut:

20. [Ilo moka3zye MoJIsipHAa KOHIICHTPAIis?

21. Bubepits TBepmKeHHs 00 po3unHeHHsa 0,02 mons kamiii cynbhary (K,SOy) 1
JIOBEJICHHS 00’ €My po34uHy Bo010 710 100 Mot

22. Ckinpku rpam conu (Na,CO3) mictuthes B 100 Mt 0,2 M po3unny conn?

23. Slka macoBa yactka coiii NaCl y po3uuni ofepkanomy pozurHeHHsM 120 T coui
y 280 r BoM:

24. SIxa MacoBa 4acTKa COJI1 Y PO34MHI, OJiep>KaHy po3uuHeHHsM 15 r com y 135 1
BOIU?

25. 3naiitn macy CaCl, sika mictuthes B 400 1 2 % po3unny?

26. 3naiitu macy 40 % po3uuHy coyii B SIKOMY 3HaXoIuThcsi 20 T' PO3UYUHEHOT
PEYOBUHU:

27. O6uucnith Mmacy 6apiit xsopuay (BaCl,) B 25 % po3unni macoro 820 1:

28. O6uncnith Macy 6apiit Opominy (BaBr;) B 4 % po3uuni macoro 250 r:

29. SIkuii HeopraHiYHUM PO3UYMHHUK € HAUTTOITUPEHIIINM:

30. SIk Ha3WUBAETHCS MPOIEC B3AEMOJIIT YACTMHOK PO3UYMHEHOT PEUYOBHHH 1 MOJICKYII
BOIU?

31.Yomy nmopiBHIOE MacoBa BiJICOTKOBAa KOHIICHTPAIiS BOJAW B PO3YMHI 3 MACOBOIO
yacTkoro coii 0,2:

32. Ckinpku BoJau MOTPiOHO B3siTH, MO0 mpurotyBatu 100 T po3unHy 3 MacoBOIO
4acTkoro 1ykpy 0,17

33. Ckinbku rpam Hatpiit kapbonaty (Na,CO3) mictutbes B 0,2 M po3unHi:

34. Ckinbku Bogu Mictutbest B 200 r 10 % po3uuny coi?

35. Yomy mopiBHIOE MoIipHa KoHIEeHTpaiis po3unHy kynpym (II) cymedary
(CuSQy,), axmio ams npurotysanHs 500 mut po3unny B3siu 0.05 MoJb codi:

36. SIk Ha3UBAIOTHCA CIIOIYKH, MOJIEKYJIH SIKUX MICTATh KpUCTAJI3aIliiHy BOTY?
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37. OGUuUCIITF MACOBY YaCTKY COJIi Y PO34YHHI, OJICPKaHOMY PO3UMHEHHSIM 5 T coui 1
120 r BOIM:

38. 3HaliTh MOJISIpHY KOHIIGHTpAIll0 po3umHy cyibpatrHoi kuciaotu (H,SO,), mms
npurotyBanHsa 200 mit gxoro B3a1o 0,05 MOJIb KUCTIOTH:

39. Ckinpku rpam depym (1) cyasdaty (FeSO,4) mictuthes B 0,01 M posuuni coii?

40. [ITo moka3ye MacoBa yacTka?

41. BubepiTh TBepKEHHS, IO XapaKTEPU3YE PO3UHH.

42. 1o moka3ye BITHOIICHHS MAacH PO3YMHCHOI PEYOBHHH JO MacH PO3UHHY
BHU3HAUYace?

43. BuOepiTh TBEpKCHHS IO XapaKTEPU3YE IPOIEC POIUYMHEHHS CYIb(aTHOI
KHUCJIOTH Y BOJII.

44. BubepiTh XapaKTEepUCTHKY CTaHy PEYOBUHH, ska Bifnosigae gopmym MgCl, -
6H,0.

45. BKaxiTh XapakKTepUCTUKY CKIIAJy PO3UUHY.

46. BkaxiTh pO34MH, IKW HA3UBAIOTh CTOJIOBUM OIITOM.

47. Bubepith TBepKeHHA 11010 po3urHeHHs 10,6 T cogu y 60 r Boau.

48. SIKy KOHIEHTpallil0 BH3HA4Ya€ BIJHOMICHHS MacH PO3YMHEHOI PEYOBUHU 0
00’emMy po34yuHy ?

49. BubepiTh TBEpKEHHS 1010 3MIHU PO3YMHHOCTI TBEPJUX PEYOBUH Y PIJIMHAX.

50. O6uucaITh MaCOBY YaCTKy PO3YMHEHOI PEYOBHHM y PO3YMHI MPU po3urHEeHH1 40
r pedoBnHH y 160 r BOIH:

EjexkrposiitTnuna gucounianis

51. Sxa 13 peakiiii BifOyBaeTbcs B po3uuHi 3a Takoro cxemoro: Cu(OH), + 2H+ =
Cu*" + 2H,0

a) Mk kynpym (II) rimpoxcuaom 1 kamiii TIAPOKCHAOM;

0) Mk KyripyM (II) rigpoKcuaoM 1 XJIOPUIHOKO KHCIIOTOIO;

B) Mk KynpyM (II) rizpokcumom 1 Bojor0.

. . . 2
52. Slka 3 pPEYOBMH y BOJHOMY PO3YHHI JMCOLIIOE 3 yTBOpPEHHAM ioHy Ba“’
(HamaeTbCs Mepesik peYOBUH).

53. Ska i3 peakuiif BigOyBaeThCS B PO3UMHI 3a TAaKOK cxemoro: Ba®® + SO, =
BaSO,:

a) M1 OKCHJIOM OOpY 1 BOJIOKO;

0) Mk Gapiit XJIOpuUIOM 1 HATPIH CyIbhaToM;

B) MIX CYJb()aTHOIO KHUCIOTOIO 1 KAl XJIOpUIOM.

54. BKaxiTh KU 10H YTBOPIOETHCS IPH TUCOITIAINT KUCTIOT?

55. Slka 13 peaxiniii BifOyBa€ThCs B pO3UHHI 32 TAKOIO CXEMOIO:
2H" + SO;% = H,0 + SO;

a) MK BOJIOIO 1 HATPiH CcynbdiTom;

0) MIDK HITPATHOIO KHCJIOTOIO 1 KaJlli CYJIb(iTOM;

B) MIXK KaJliii CyJb(aToM 1 HATPIi T1POKCUIOM.
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56. B sxiii 13 3a3Ha4eHUX TPy 10HIB 3HAXOASITHCS JIUIIE KaTIOHU:

a) NO* Cu*" OH’, Fe"

6) Na*, Ba™" A’ NH";

B) Cl-, SO42-, NO3-, Br-.

57. Ska i3 peaxiiiit BinOyBacThCs B po3unHi 3a Takoro cxemoro: 2H+ + COz” = H,0 +
CO,

a) MDXK BOJIOIO 1 HATPiil KapOOHATOM;

0) MK XJIOPUIHOIO KUCIOTOIO 1 HATP1i KapOOHATOM;

B) MK KaJlili HITPaTOM 1 HaTpii KapOOHATOM.

58. B skiit 13 3a3HaYCHUX TPYIl 10HIB 3HAXOIATHCS JIUIIIEC aHIOHU:

a) K+, Cl-, Mg2+, H+;

0) OH-, SO4-, Cl-, PO43-;

B) Na+, Ca2+, K+, Ba2+.

59. SIka 3 peakiliif I0HHOTO OOMiHY BiI0YBa€ThCs MPAKTUYHO JIO KIHIIS 3 YTBOPEHHIM
ocafy:

a) Pb(NO3)2 + Na2S = ...;

6) ZnCI2 + CuSO4 = ...

B) ZnCI2 + NaNO3 = ....

60. B pe3ynbrati gucoriaiii cyJab(paTHOI KUCIOTH YTBOPIOIOTHCS 10HU:

61. SIxa 3 peakiiiif I0HHOr0 OOMiHY BiI0YBa€ThCs MPAKTUYHO JIO KIHIIS 3 YTBOPEHHIM
ocajy:

a) FeSO4 + NaCl = .. ;

0) FeSO4 + NaOH = .. .;

) KNO3 + NaCl = ....

62. B pe3ynbTrari 1uconiaiii HITpaTHOI KUCJIOTH YTBOPIOKOTHCS 10HU:

63. SIka 3 peakiliif I0HHOTr0 OOMiHY BiI0YBa€ThCS MPAKTUYHO JIO KIHIIS 3 YTBOPEHHIM
ocany:

a) CuCl2 + NaNO3 = .. ;

6) CuCl2 + NaOH = .. ;

B) CuCI2 + NaCl = ....

64. B pe3ynbTari nucouianii Kajaii rigpoKCUay YTBOPIOIOTHCS 10HU:

65. Slka 3 peakuiit 10HHOTO OOMiHY BiAOYBA€THCS MPAKTHUYHO 0 KIHIIS 3 YTBOPEHHSIM
ocanay:

a) NaCl+ KNO3 = .. ;

0) NaCl + AgNO3 = .. .;

B) Na2SO4 +KCl = ...

66. B pe3ynbrari nucouiaiiii HaTpiil cynbhaTy yTBOPIOIOTHCS 10HH:

67. Slka 3 peakuiif I0HHOTO OOMIHY BiZJOYBa€ThCSl MPAKTUYHO A0 KIiHIIS 3 YTBOPEHHIM
ocanay:

a) NaNO3 + BaCl2 = .. ;
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06) AgNO3 +KBr=..;

B) KNO3 + NaBr=....

68. Slka peuoBMHA Y BOJHOMY PO3YHHI TUCOINIOE 3 YTBOPEHHSM 10HY Zn2+?

69. fka 3 peakiiiii 10HHOTO 0OOMIHY B1JI0YBA€ThCS MPAKTUYHO 10 KiHIISA 3 YTBOPEHHSM
ocajy:

a) Na2S0O4 + K2CO3 = .. ;

6) Na2SO4 + BaCI2 = .. ;

B) NaCl + KNO3 = ....

70. BkaxiTh hOpMyITy €IEKTPOIITY:

71. B pe3ynbrati AucoIliaiii aqroMiHiid HITPATy YTBOPIOIOTHCS 10HU:

72. BKaxiTh, SIKMIl 10H YTBOPIOETHCS MPU TUCOIIAIIT JIYTY HATP1M T1APOKCUIY:

73. Slka 3 pe4OBHH y BOJHOMY PO3UHHI TUCOIIIOE 3 yTBOpeHHsIM OH- ioHYy?

74. Slka 3 pe4OBHH IMCOLIIOE Y BOJHOMY PO3UYHHI 3 YTBOPEHHSIM 10HIB H+?

75. 1o Take gucomiarisa?

76. J10 AKOr0 CKJIaay CHOJIYK HAJICKUTh BYTJIEKUCIUN ra3?

77. BkaxiTh GOpMyJTy €IEeKTPOIIITY, IUCOLIAIIIS SKOT0 BiIOYBAa€ThCS Y IB1 CTaAdll.

78. SIk1 HOHM YTBOPIOIOTHCSI BHACIIJOK OBHOT AMCOLIAIIT ATIOMIHIN XJI0pUay?

79. BkaxiTh GOpMYyITy €JIEKTPOJIITY, TUCOIlIAIlis IKOTO B1JIOYBAETHCS 3a OJIHY CTaJIIIO:

80. Cymbdar ion (SO4°) yTBOPHTBCS PH MOBHIiT AMcOLiaLii K0T pedoBHHN?

81. 3 yrBopeHHsIM sikux HoHiB bapiit xjgopua aucoiiroBatume?

82. Ilpu nmoBHi# qucoriaiii 1 Mo K0T peUOBUHUYTBOPIOIOTHCS OJTHAKOBA KIJTbKICTh
MO3UTHUBHO 1 HETATUBHO 3aPsJIKEHUX 10HIB?

84. I'a3 BUAIATUMETHCA B pe3yJbTaTl peakilli, [0 OMUCYEThCS HACTYIHUM PIBHSIM
(BuOpatu piBHIHHSA).

85. Ska 13 ckopoueHHUX 10HHMX (OpM omUcye peakuiro po3unHeHHs Kynpym (II)
riapokcuny (Cu(OH),) y xnopuaHiit KUCioTi?

86.51K1 10HM YTBOPIOIOTHCS B PE3YyJIbTATI JUCOIiallli IMHK CyJbdary?

87. SIki 10HM YTBOPIOIOTHCS B pe3yJIbTATI JUCOINAIl Kaliil HiTparty ?

88. Ski 10HM yTBOPIOIOTHCS B pe3ybTaTi aucorianii kyrpym (II) cynbdaty?

89. Slka 3 peakiiiif I0HHOTO OOMIHY BiJIOYBA€THCS MPAKTUYHO JO KIHIIA 3 YTBOPEHHSIM
ocany? HamaeTncs psin peakiliii, BUOpaTu cepesi HuX.

90. SIki 10HM YTBOPIOIOTKCS B pe3ynbTari aucorriaiii miomoywm (I1) mitpaty?

91. YMoBu nipu sikux Peakitiss HOHHOro 0OMiHYy BiJIOYBA€ThCSI OBHICTIO 1 1O KIHIIA.

92. SIki pe4OBUHHM BIAHOCSITHCS IO HEETEKTPOITIB?

93. SIki 10HM YTBOPIOIOTHCS B PE3YJIbTATI MOBHOI AUCOIIallll HATPIH cynbdaTy?

94. Slxuii pO34MH MICTUTH HAMOUIBITY KIJTBKICTH 10HIB, SIKIO 00’€M 1 KOHIICHTPAIIis
10HIB OJHAKOB1?

95. SIxkuii po34rH MICTUTh HAWMEHINY KUIBKICTh 10HIB, SKIIO 00’€M 1 KOHIICHTPAIIis
10HIB OJHAKOB1?

96. Ilpu noBHii aucorianii 1 MOJIb SIKOTO €JIEKTPOJIITY YTBOPIOETHCSI 3 MOJb 10HIB
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(HaBeZICHO MEepeTIiK eIEKTPOIITIB).

97. BubepiTh TBEpKEHHS 111010 Aucoltiamii Hatpii rigpokcuay (NaOH).

98. BxaxiTh peuOBUHY MPH IUCOINAIII] IKOT YTBOPIOIOTHCS T1IPOKCUA-10HH.

99. BxaxiTh pe4OBUHY MPH AMCOIaIll] SKOi YTBOPIOIOTHCS T1IPOreH-KaTIOH.

100. SIxi i0HE YTBOPIOIOTHCS B pe3yJIbTaTi MOBHOI AMCOIIAIT €IEKTPOITY aTIOMIHIN
cynbhary ((Alx(SO4)s) ?

OKHCHO-BIIHOBHI peakuii

101. CknaaiTh €JIEKTPOHHI PIBHSHHS HaMiBpeakilii, BKaXiTh KOEPIIIEHT Mepes
BiiHOBHUKOM B peakilii: Cr + Cl, — CrCls.

102. Ckianith €IEKTPOHHI DPIBHSHHS HAaIIBpeakIliid, BKaXiTh KOEQIIIEHT Mepe
BIIHOBHUKOM B cxeMi: Al + Br, — AlBrs;.

103. CkiJIbKHU €JEKTPOHIB BIJJAa€ aTOM BIJIHOBHHK B PEaKIIii:
Mn + O, — MnO,.( Peaxyii 6 mecmax 6y0yms iHui).

104. SIxa 3 mpoCTUX PEUYOBUH € BIIHOBHUKOM B OKHMCHO-BIJIHOBHHMX peakuisx: a) Oy;
0) Ar; B) Fe.

105. CxknazgiTe eNeKTPOHHI PIBHAHHS HAMiBpEaKiiil 1 BKaXIiTh, CKUIBKU E€JIEKTPOHIB
pPUENHYE OKUCHUK B peakuii: Al + 1, — Alls.

106. B sikiii ciosty1ii CTyIiHb OKMCHEHHS Mn ckianae +47
a) H,MnO3; 6) MnOs; B) MnSO,.

107. Slka 3 peakiiiii € OKHCHO-BITHOBHOIO?
a) MgO + 2HC1 — MgCl, + H,0
0) 2Mg + O, — 2MgO

108. flka 3 peakiiiii € OKHCHO-BIJTHOBHOIO:

a) HC1 + NaOH = NaCl + H20

6) 2H20 + 02 = 2H20

109. CkiJIbKHU €1eKTPOHIB BTpavya€e aToOM BiTHOBHUK B OKMCHO-BIIHOBHIHM peaKIrii:
Al + Cl, — AlCls. .( Peaxyii 6 mecmax 6yoymo inwi).

110. SIxa peakilis € OKMCHO-BITHOBHOIO:
a) SO, + 02 - SOg,

6) SOZ + HZO — stog.

111. Bkaxits cryminb okucHeHHs C 1 N B cmonykax Na,COz i HNO3,

112. B saxi#t cnonyui cTyniHb OKUCHEHHS Mn fopiBHIOE +77
a) MnCl,; 6) KMnQO,; 8) MnO,.

113. B sxiii 13 cxeMm atoM N € OKUCHUKOM:

a) HNO; — NO;

0) N, — NHj;

B) N02 — N204;

114. Slxa 3 mpoctux peudoBuH: a) Zn; 6) O2; B) Al; € OKUCHUKOM B OKHCHO-
BIJIHOBHMX peakiisix? HaBegeHo npukiiany peakiiiil 3 SKux moTpioHo BUOpaTu.
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115. B sKi#i 13 cXeM aToM CIpKH S € OKHCHUKOM?

a) S — SOy;

6) H,S0, — S;

B) SOg — HZSO4.

116. CkianiTe eneKTpOHHI DPIBHSHHS HamiBpeakiiid. BxaxiTe koedimieHT mepen
okucHHUKOM B cxeMi: NO + O, — NO,.

117. CkiIbKHU €1eKTPOHIB IPUEIHYE OKUCHUK B OKMCHO-BITHOBHIM peaKIIii:
CO + 02 — C02

118. CknamiTe eNeKTpOHHI PIBHAHHS HamiBpeakiiil. BkaxiTe koedimieHT mnepen
okucHukoM B cxeMi: Fe + O, — FeO.

119. B sikiit cnonyii ctymnidb okucHeHHs1 Cr TOpiBHIOE +67

a) CrCly;

6) chr04;

B) CI’gOg.

120. fIka 3 peakiiiii € OKHCHO-BITHOBHOIO?

a) KOH + HCI — KCI + H,0;

6) H2 + C|2 - HCI

121. Cknanith €IEKTpOHHI DPIBHAHHS HAamiBpeakIlil, BKaXITh KOEQILIEHT Mepes
okucHuKoM B peakii: C,H, + Cl, — C2H,Cl,.

122. BkaxiTh YHCIO €JIEKTPOHIB, BUIIAHUX BIJHOBHUKOM B OKHCHO-BIJTHOBHIM
peaxiiii, 1o npoxoauTh 3a cxemoro: Cu + FeCl; — CuCl, + FeCl,.

123. SIxa 3 peakiiiii € OKHCHO-B1JJTHOBHOIO?

a) CuSO,4 + Fe — FeSO, + Cu;

6) FeO + HZSO4 — FCSO4 + Hzo

124. CKuUIbKM €NEeKTPOHIB MNpPHUEAHYE MOJEKylda OKHCHHMKAa B OKHMCHO-BIJHOBHIN
peakuii: 2H, + O, — 2H,0.

125. BkaxiTh BU3HAUYEHHS BIJHOBHHUKA.

126. BkaxxiThb BUBHAUECHHS OKHMCHHKA.

127. BkaxiTh BU3HAYCHHS OKHCHO-BIJHOBHOI peaKilii.

128. Bubepite ¢dopmyny peudoBuHH, B skid Cynbdyp Mae BUIIMH CTyHiHb
OKHCHEHHS.

129. Bubepitb ¢opmyidy peydoBUMHH, B sKiii HiTporeH mae HUXYMI CTymiHb
OKHCHEHHS.

130. BuGepith TBepmxenHs momao peakiii Fe + HCl — FeCl, + H..

131. Bubepith TBepmkenns moo peakiii Zn + HCl — ZnCl, + H.,.

132. Bubepith ¢opmyily peuoBuHH, sika € okucHUKoM y peakiiii HCI + HNO3(k) —
NOCI + Cl, + H,0.

133. Bubepits popmyny pedoBuHH, sika € okucHukom y peakuii HI + K,Cr,O; —
CI'Ig + 12 + K1 +H20.

134. BubepiTh TBEpXKEHHSI 111010 TIepedIry OKMCHO-BIHOBHUX MPOIIECIB.
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135. SIka 3 mpOCTUX PEUOBUH € BIAHOBHUKOM B OKHCHO-BIJIHOBHUX peakiisax: a) Ca;
0) He; B) Ar.

136. CxiamiTe €IEKTPOHHI PIBHSHHS HAMIBPEaKIid 1 BKaXIiTh, CKIIbKA E€JIIEKTPOHIB
BiJIJ1a€ BIAHOBHHUK B peakilii: S + O, — SO,.

137. B sixiit conmytii CTymiHb OKMCHEHHS S ckianae -2: a) H,S; 6) H,SO3; B) H,SO,.

138. SIka 3 peakiiiii € okMCHO-BiqHOBHOWO? a) S + O, — SO,; 6) SO, + H,O —
H,SO:;.

139. CkiJIbKH €JEKTPOHIB BTpaya€e aTOM BIJIHOBHUK B OKMCHO-BIJTHOBHIN peakIlii:

Zn + CIZ — ZnCl,.

140. B sxiii cnonyii cTynidb okucHeHHst Hitporeny cknagae -3: a) NaNO3; 6) NO2;
B) NH3.

141. Sxwuit cryninb okucienns Cipku y aaniit cnoayii: H2SO4

142. BkaxiTh cTyniHb OKHCHEHHS MaHrany y cnosyii K2MnO4:

143. BusHauTte BIIHOBHUK:
5KNO2+2KMnO4+3H2504 = 5 KNO3+2MnS04+K2S04+3H20:

144. Busnaure okucuuk: SKI + 3H2SO4 + KIO3 = 31, + 3K2S04 + 3H20:

145. Bkaxits Tin okucHo-BigHOBHOI1 peakinii: 2KC103 — 2K Cl + 302

146. BkaxiTh Npo1ieC OKUCHEHHS:

147. Bu3sHaure OKUCHUK:
KMnQO, + 3H,S0O, + 5Na,SO; = 2MnS0O, + K2504 + 5Na2504 +3H20

148. BkaxiTh npol1iec BiTHOBJICHHS:

149. BkaxiTh cTynminb okucHeHHs Hitporeny y cnomyiti (NH,),Cr,05:

150. BkaxiTh npoliec BiTHOBJICHHS:

biorenHxi eqemenTu. KommiiekcHi cnoayku

151. Slkmii cTyniHb OKMCHEHHS KOMITIEKCOyTBOproBayda y croayii : [Pt(NH;z),Cl,]Cl,.

152. SIkuii cTyniHb OKUCHEHHS KoMIuTekcoyTBoproBada y croyii : K4[Fe(CN)g]

153. fke koopauHaIiiiHE YHCIO Ma€ KOMIUICKCOYTBOPIOBAY Yy  CHOJIYIIL:
K,[Fe(CN)sNO]

154. ke xoopauHalliiiHE YHCIO Ma€ KOMIUIEKCOYTBOPIOBAY Yy  CIOJIYIIL:
K2[Fe(SO4)Cly]

155. Slke xoopauHaliiiHE YHCIO Ma€ KOMIUIEKCOYTBOPIOBaY Yy  CHOJYII
[RR(NH)3(NO,):]

156. KoncranTa HECTIHKOCTI KOMIUIEKCHOT CIIOJIYKH 11€:

157. Sky Ha3By 3a MDKHapOJHOIO HOMEHKIATypOlO Ma€ KOMIUIEKCHA
criontyka:H,[SiFg].

158. Sxuii 3apsg mae komiuiekc:[Fe(SCN)z(H,0)s]

159. flke xoopauHaliiiHE 4YHCIO Ma€ KOMIUIEKCOYTBOPIOBadY Yy  CIOJYLU
Na[Cr(H,0),Cl4]?

160. o sAxoro kiacy KOMIUIEKCHHUX CIOJYK 3a 3apsiioM BHYTPINIHBOI cdepu
BigHOCUTHCS KoMIUTeKe: Ky[Fe(CN)g]
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161. Slkuii cTyniHb OKHCHEHHS IIEHTPAITbHOTO aToMy B coyiii H[{AuCl,]?

162. BkaxiTh KOMIUIEKCHY CHOJYKY, IKa € KATIOHHUM KOMIIJIEKCOM:

163.Koopaunaniitne uucio ®depymy B komruriekcHid crmomymi (II) Ky[Fe(CN)g],
JIOP1BHIOE:

164. 11lo Ha3uBarOTh KOOPAWHAIIHIM YHCIIOM?

165. SIka 13 CrOJIyK BITHOCUTHCS 70 aIliJOKOMILICKCIB?

166. Yomy AOpiBHIOE 3apsii HEHTPATBLHOTO 10HY-KOMILIEKCOYTBOPIOBaYa B YEPBOHIN
kpoB’stHiit comi Kz[Fe(CN)g] ?

167. Bkaxith, SKuii 3 TirauaiB € O11eHTaTHUM (TIEpPETiK JIraHmiB).

168. ¥V KOCMETOJIOTIUHIM MpaKTUIll BUKOPUCTOBYIOTH KajbIld TiAPOreHCYIb(di]
rekcariipar. Bkaxite hopMyiy 11i€i codi.

169. BKaxiTh CTYIiHb OKMCHEHHS KOMIUIEKCOYTBOPIOBAYa y KOMIUIEKCHIH CHOMYI
Nas[Ag(S;03),]:

170. Jns  mpuBemeHoi — komruiekcHoi  cmonyku  Ko[HQl4] BKaXITh
KOMIUIEKCOYTBOPIOBAY.

171. BkaxiTh, Y4UM BU3HAYAETHCS TEOMETPUYHA CTPYKTYpa KOMIUIEKCHOI CITOJIYKH.

172. Peanizaiisi AKOrO MEXaHI3My YTBOPEHHS XIMIYHOIO 3B’A3Ky OOOB’A3KOBa B
KOMIIJIEKCHUX CIIOJTyKax?

173. Sxa xoopauHauiitHa (opmyna crnoiayku 3 cymapHum ckiagom PtCl,s6NH3,
K110 KoopauHariiiae yucio Pt (IV) nopisuioe 67

174. BubepiTh 3 mnepeniky KOMIIEKCHUN 10H, SIKM YTBOPUTBHCA IMPHU B3AEMOJII 3
HAJUIMIIIKOM BOJIHOTO po34nHy amoHiaky CuSQO, ?

175. Sxwuili CcTyniHb OKUCHEHHS Ma€ UEHTPAJIbHMM 10H y UIA CHOJYLI
Na,[Fe(CN)sNO].?

176. SIxka 3 HaBeIEHUX KOMIUIEKCHUX CIOJYK € KaTIOHHUM KOMILIEKCOM (HAaBEAECHO
MepesiK CIOIyK).

177. SIkuii cTyniHb OKUCHEHHS Mae neHTpanbuui ion y crionyii [Cr(H,0),Cl,]CI?

178. BuszHauuTh KOMIUIEKCHY CIOJIYKY, 3apsii B SKii LEHTPaJbHOTO aroMa-
KOMIUIEKCOYTBOPIOBayYa sIKOi IOP1BHIOE +3 (HaBEACHO MEPEITIK CIOJYK)

179. Jlo sikoro Kjacy KOMIUIEKCHUX CHOJYK BimHOCHTHCS Komiuieke: [Pt(NH3),Cl,]?

180. SIxuii 3 miranaiB € O11eHTATHUM?

181. Ha mimcraBl BeaWYHWH KOHCTAHT HECTIMKOCTI BU3HAYWTH HAWOUIBII CTIAKHHA
KOMIUIEKCHHUU MOH (KOHCTAHTH HECTIMKOCTI HAJIAlOThCS).

182. KommutekcHa ciib mae ckiaa PtClys 4NH;. AgNO; ocamkye 3 po3dyrHy IBOTO
KOMIUIEKCY TMOJIOBUHY MOHIB XJIopy. Ska 3 HaBeAeHUX (PopmMys BIAMOBIIAE JaHOMY
KOMILIEKCY?

183. Bkazatu KOMIUIEKCHY CIOJIYKY, B $SIKii KoMIuiekcoyTBoptoBaueM € Pt(IV)
(HaBEZICHO MEPeTiK CIOIYK).

184. Xmopodin — 3edeHUN MIrMEHT POCIUH € KOMILIEKCHOIO CHOJIYKOH. BKaxiTh
HOH—KOMIUIEKCOYTBOPIOBAY B XJIOPOQIIII.
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185. I'em (ckmagoBa YacTHMHA TeMOTI00iIHY) € KOMIUIEKCHOIO CIIOIYKOH. BKaxiTh
HOH—KOMIIJICKCOYTBOPIOBAY B T€Mi.

186. SIky cTymiHb OKUCHEHHS Ma€ NeHTpaibHuid HoH B cionyti H,[PtClg]?

187. Bix 4oro 3aJIe)KUTh KOHCTaHTa HECTIMKOCTI KOMIUJIEKCHOT CITOJTYKH ?

188. 3 sixkum xoopauHamiitHuM unciaoM kation @epym(I1l) 3 mianig-iioramu yTBOpIo€e
KOMIIJIEKCHY CHOJYKY ?

189. Jns wwkduenpuseacHoi komruiekcHoi cronykn  K3[Al(OH),Cly] Braxith
KOMILIEKCOYTBOPIOBAY.

190. BkaxiTh CTYIiHb OKHCHEHHS KOMILIEKCOyTBOpIoBaua y cronytii K[BF,].

191. 1o Ha3uBaOTh KOMIUIEKCOYyTBOpIOBadeM? BuOepiTh MpaBUIbHY BIAIOBIIb.

193. Slkxa BenMuMHA XapakTEpHU3y€e 3arajbHYy KUIBKICTh KOOPAWHAIIWHUX 3B S3KiB
KOMIIJIEKCOYTBOpIOBaya?

194, Bkaxith Tun komiuiekcHoi crionyku Naz[Al(OH)g] 3a mpupooro iramis.

195. Bxkaxith Tun koMiuiekcHoi coiayku [Pt(NH3)4]Cl, 3a mpupomoro niranmis.

196. Bkaxits Tun komiuiekcHoi cionyku K[Ag(CN),] 3a mpupo1010 Jliranmis.

197. Bxaxite Tin komiuiekcHoi crioyku Nas[Fe(CN)g] 3a 3apsiioM KOMILUIEKCHOTO
10Ha.

198. Bxkaxite Tun komiuiekcHoi croayku [Cr(H,0);Cl3] 3a 3apsa0M KOMILUIEKCHOTO
10Ha.

199. Bkaxitp TtHm komiuiekcHoi  cmoinyku  [Pt(NH3),CIJCI 3a 3apsmom
KOMIUIEKCHOTO 10Ha.

200. 3a3HauyTe KOMIUIEKCOYTBOPIOBadY Ta HWOro 3aps] y KOMIUIEKCHIM CIOJYII
ckiany [Pt(NH3);CI]Cls;

201.TIpeamet opraniyHoi Ximii. Posb opraniunoi xiMii B HApOAHOMY T'OCTIOIAPCTBI.
ExoJ10r14H1 acClIeKTH OPraHiyHOIl XiMii.

Opraniuna Oioreoximis

202. Opraniyni cnonyku B mnpuponi. OCHOBHI CHPOBHHHI JKEpelia OTPUMAHHS
OpraHiYHUX CHOJYK.

203. KopoTki BiIOMOCTI MPO PO3BUTOK TEOPETUYHUX YSIBJICHb B OpPraHiuHii XiMmii.
Teopist O.M. Bytneposa ripo Oy0By OpraHiYHUX CIOJYK.

204 Tlpupona 3B’s3KiB B OpraHiyHux cronykax. KoBajieHTHUM 3B’s30K. OKTETHI

dopmymn. B3aeMHuii BIUTHB aTOMIB B MOJIEKYIi i #oro mpupoxa. IIoHATTS mpo sp -,
2 .

Sp“-, sp-ribpunuzarii Kapoony.

205. MexaHi3M peakiiii opraHiyHux crnoiyk. [ToHSTTS mpo HaWmpocTii MeToAu
JIOCITIJPKEHHS OPTaHIYHUX PEUYOBHH.

206 IlpuHuuMI SIKICHOTO 1 KUIBKICHOTO aHalli3y OPraHiYHUX CHOJYK. 3HA4YeHHS
GI3UYHUX METOIIB TOCIIIPKEHHS OPraHIYHUX PEYOBUH.

207. Knacudikanis opraHiuHux crnoiyk. SABuiie romosorii. @yHKI[IOHAIbHI TPYIIH.
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208. Hacuueni ByrneBojHi (mapadinu, ankanu). [3omepis. [lepBuHHMI, BTOpUHHUI 1
TpeTuHHui atomu Kapoony. I[ToHATTS npo ankiim, iX Ha3BH.

209. HoMeHKIaTypa HACHYEHHX BYIJICBOAHIB. sp -IiOpumm3aiis, G-3B’530K.
Kondopmaris. 3naxomkenns napadinis y npupoai. Meroau n1o0yBanHs napadiHis.

210. ®i3uyHi Ta XIMIYHI BJIACTHBOCTI HACHYEHMX BYIJICBOAHIB. ByrieBonHi sk
MoTopHe nanuBo. [loHATTA mpo ckian HadTH 1 HUIAXH ii nepepoOku. 3abpyIHEeHHs
HABKOJIMITHBOTO CEPEAOBUINA HAPTOFO 1 MPOAYKTaMHU ii TepepPOOKH.

211. EtunenoBi ByrieBonHi (onediHu, ankeHH). ['OMONIOTIUHUN DS €TUICHOBUX
. 2 . .

ByrieBojHiB. Homenknarypa. sp“-I'iOpuauszanis. Meroaun noOyBaHHS €TUIEHOBHUX

BYTJICBOJIHIB.

212. ®iuuni BiactuBocTi  onediHiB. XiMiuHI  BiIactuBocTi.  [IpaBuio
MapKOBHHKOBA.

213. ErtuneH, mpomineH, OyTHJIEHH. IX NPOMMCIOBI JKepena i OCHOBHI IISAXHU
XIMIYHO1 IEPEPOOKH B MPOMHUCIIOBOCTI.

214. TlomieTwieH, MOMIOPONUIEH. 3arajibHE TMOHATTS MPO BUCOKOMOJIEKYJISIPHI
CTIOJTYKH.

215. CrepeoperynsipHi noyiMepu. Bruiis moniMepiB Ti iX BIJIXO/IB HA TOBKIJUISL.

216. Tlomimepu3amisi mieHiB. [IOHATTS TMpo HATypalbHUI 1 CHHTETHYHUN KaydyK.
Comnonimepu.

217. AueruneHoBi ByrieBoaHi (ankinu). [3omepis 1 HOMeEHKIATypa. Sp-
[Nopuauszais. [IpomucnoBi MeToau 100yBaHHS allETUIICHY.

218. ®i3uyHi BIACTUBOCTI AallETHWJICHOBHX BYIJIEBOJHIB. XIMiUHI BJIACTHUBOCTI.
[30Mepu3allis alleTUIEHOBUX BYIJIEBOJIHIB. AlleTHIIeH. BiHlIaleThieH.

219. [3omepist 1 HOMEHKJIaTypa KapOOHOBHUX KUCJIOT. ATIMIBHI PaIUKAIIH.

220. TIpupoma kapOokcuiIbHOI Tpynu. [IpoMucioBi MeToau 100yBaHHS KapOOHOBHX
KHUCIJIOT OKUCHEHHSAM MapadiHOBUX BYTJIIEBOIHIB, OKCOCHHTE30M.

221. @i3uyHI BIACTUBOCTI OJHOOCHOBHMX KapOOHOBUX KHCIOT. XiMi4yHi
BJIACTUBOCTI. OCOOIMBOCTI MOX1THUX KUCIIOT Ta iX BUKOPHUCTAHHS.

222. Bumii >xupHi KUCIoTH. Mua.
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