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1. Onuc HaBYAJBHOI JUCIUILIIHHA

«3arajpHa Ta HEOPraHiuyHa XIMIsa»

(Ha3Ba)

I'any3b 3HaHB, cHeNiaJbHICTb, OCBITHS IPOrpamMa, OCBIiTHIl CTyNiHb

OcCBiTHI# CTYIIIHB bakanaBp
CremanpHICTh 181 «Xap4oBi TEXHOJIOTII»
OcBiTHs mporpama XapyoBi TEXHOJIOT1i

XapakTepuCcTHKA HABYAJIBHOI U CIUILTiHU

Bupn O00B’s13k0Ba
3arajgpHa KUJIBKICTb TOAUH 150
Kinpkicts kpenutiB ECTS B
KilbKiCTh 3MICTOBHX MOJTYJIiB 3
KypcoBuii mpoekt (po6ota) (3a HasiBHOCTI)

dopma KOHTPOJIIO Ex3amen

IToka3HMKH HABYAJIbHOI AMCUUIJIIHM JJIsl J€HHOI TA 3204HO0I (JOPM HABYAHHS

neHHa (opma HaBUaHHS 3a049Ha (popma HaBUAHHS
Kypc (pik miaroroBku ) 1 (2023-2024) 1 (2023-2024)
Cemectp I I
JlexiiHi 3aHATTA 45 ron. 10 ron.
[IpakTHuHi, ceMiHapChKi 3aHATTS
JlabopaTopHi 3aHATTS 60 ron. 8 rox.
CawmocriitHa poboTa 45 ron. 132 rox.
IHMBiNyanbHI 3aBIAHHS
KinbKicTh THKHEBUX ayAUTOPHUX 7 ron.
TOJTUH JIJIS IGHHOT ()OPMU HaBYAHHS

2. Meta, 3aBJaHHA TAa KOMIIETEHTHOCTI HABYAJILHOI JUCHMILIIHI

Po3BUTOK 1 BIOCKOHAJIGHHS Xap4yOBUX TEXHOJOTIH, 30KpeMa TEXHOJOTIN
30epiraHHsi, KOHCEpBYBaHHS Ta MEPEpPOOKH M’sica, puOM Ta MOPEMPOIYKTIB, TICHO
NOB’sA3aHl 13 BHUKOPUCTAHHSIM Cy4YaCHUX JIOCSTHEHb XIMIYHOI HayKd. 3 METOIo
panioHaJIbHOrO 1 O€3MEeYHOr0 BUKOPUCTAHHA y BUPOOHMYIN cdepl pI3HUX XIMIYHUX
CIIOJIYK Ta mpenapariB MakOyTHI (axiBIl XapuoOBOi MPOMHUCIOBOCTI MTOBUHHI HE TUIbKU
MaTH NIEBHUM 3amac XIMIYHUX 3HaHb, aJi€ 1 BMITH 3aCTOCOBYBATH 1X HA MPAKTHUIIL.

OCHOBHOIO METOI0 KYpCy € HaJlaHHS CTyJI€HTaM I'PYHTOBHHMX 3HaHb 13 3arajibHOi
Ta HEOPTaHIYHOi XiMii, SKI HEOOXiJH1 JJis1 3aCBO€HHS MPOMUIIOIOUUX JUCIHUILIIH Ta
BUPIIIEHHS! TMPAaKTUYHUX 3aBJaHb, I[IOB’S3aHUX 13 BJOCKOHAJICHHSIM XapuyOBUX
TEXHOJIOT1i Ta MOKPAIICHHSIM SIKOCTI TOTOBOT IPOYKITIi.

OcHoBHI 3aBIaHHS KypCy «3arajbHa Ta HEOPraHiYHA XIMIsD»:
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- 3ACBOEHHSI CyYaCHUX TEOPETUYHUX TOJIOKEHD 3arajibHOI Ta HEOPTaHIYHOI X1Mii;

- BUBYCHHS XIMIYHHMX BIACTUBOCTEH O10r€HHUX €JIEMEHTIB Ta X HaWBaXKJIMBIIIHUX
CIOJIYK, OCOOJIMBOCTEM XIMIYHUX HPOLECIB, 0 CYIPOBOKYIOTh 30€piranHs,
KOHCEpPBYBaAHHS Ta MEPEepoOKy M’sica, puOU Ta MOPEIPOIYKTIB;

- OBOJIOJIIHHS OCHOBHUMH MpPUHOMAaMU BHUKOHAHHS XIMIYHOTO €KCHEPUMEHTY,
criocobamu 00poOKH Ta y3arajJbHEHHS eKCIIEPUMEHTAIbHUX PE3yJIbTAaTiB;

- HaOyTTA CTyJeHTaMH TPYHTOBHHUX 3HaHb 13 3arajlbHOi Ta HEOPTaHIYHOI XiMii, SKi
HEOOXIIHI JIUIS MOJAJIbIIOr0 BUBUCHHS CIIE€IIaIbHUX JUCIUILIIH;

- HaOyTTA CTyJIeHTaMHd BMIHb BUKOPHUCTOBYBAaTH OJIep>KaHI 3HAHHS 1 HAaBUYKH Ha
MIPAKTHIIL.

B pe3ynbraTi BUBYEHHS HaBUAJIbHOI JUCIHUIUTIHU CTYJCHT MOBUHEH
3HATHM:
- OCHOBHI TEOPETUYHI MOJIOKEHHSI CyYaCHOI 3arajibHOi Ta HEOPTraHIYHOI XIMii;
- OCHOBHI 3aKOHOMIPHOCTI NepeOIiry XIMIYHUX MPOLECIB Ta NUISIXU KEPyBaHHSA HUMH;
- XIMIYHI BJIACTUBOCTI O10r€HHHUX €JIE€MEHTIB Ta iX CHOJYK, 110 BUKOPUCTOBYIOTh y
CYy4YaCHHUX XapYOBHX TEXHOJOTISX;

BMiTmH:

- KOPUCTYBATUCS HaBYAIHHOIO, METOJIUYHOIO Ta JIOB1IKOBOIO JIITEPATYPOIO;

- BUKOHYBaTH 0a30B1 €KCIIEpUMEHTaIbHI pOOOTH, 10 CKJIAAal0Th OCHOBY XIMI4HOTO
JOCITIJIKEHHS IKOCTI CHPOBUHU Ta TOTOBOI XapuoBO1 MPOYKIIi, y3araJlbHIOBATH Ta
CUCTEMAaTU3YBaTH OJICpKaHI Pe3yIbTaTH;

- KepyBaTH MPOIECaMHU, 1110 BiOYBAIOTHCS ITi]1 YaC BUPOOHUIITBA Ta IEPEPOOKU
MPOJYKIlii TBAPUHHUIITBA: AUCOITIAIii, T1POTi3y, OKUCHEHHS -BITHOBIICHHS,
KOMITJIEKCOYTBOPEHHS TOIIIO;

- BUKOPUCTOBYBAaTH HAOyTI 3HaHHS JIJIsl BUBUEHHS 3arajibHOO10JIOT1YHHUX 1
CrieliaJIbHUX TUCIUIUTIH.

Habymmsa komnemenmnocmeil

IaTerpanbaa komrereHTHICTH (IK):

31aTHICTh PO3B’A3yBaTH CHEIiali30BaHl 3a/ayl PI3HOTO PIBHSA CKJIAJHOCTI Y
nmpolieci HaBYaHHS, 13 3aCTOCYBaHHSM 0a30BUX TEOPETUYHHX 3HAHb, PO3BUHYTOI
CUCTEMH JIOTIYHOTO MUCJICHHS, KOMIUIEKCY TEOpiii Ta METO/IB (PyHIaMEHTaIbHUX 1
NPUKJIAJHUX HAyK Ta PO3B’SA3yBaTH MPAKTUYHI MPOOJIEMU TEXHIYHOTO 1 TEXHOIOTTYHOTO
XapakTepy y BHPOOHMYMX YMOBax MIAMPUEMCTB XapyoBOI MPOMHCIOBOCTI Ta
PECTOPAHHOTO TOCIIOIAPCTRA.

3aranpHi KoMreTeHTHOCTI (3K):

3K 2. 3naTHICTh BUUTHUCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSAMHU.

3K 5. 3paTHICTH 10 MONIYKY Ta aHaNi3y iHQOpMAIil 3 pi3HUX IKEpEll.

3K 9. HaBuuku 3111iicHeHHS 0€311eYHO1 AiSTIbHOCTI.

3K 10. ITparuenHsst 10 30epekeHHs] HABKOJIMILIHBOTO CEPEAOBHILIA.

CrnemianbHi (paxosi ) komnerentHocTi (CK):



CK1. 3naTHicTh BIPOBAA)KyBAaTH y BUPOOHUIITBO TEXHOJIOT] XapuOBUX MPOIYKTIB
Ha OCHOBI PO3YMIHHSI CyTHOCTI NEPETBOPEHb OCHOBHMX KOMIIOHEHTIB MPOJOBOJIBYOL
CUPOBHHH BIPOJOBK TEXHOJIOTTYHOTO MPOIIECY.

Ilpozpamnui pezynomamu naeuannsa (IIPH):

[TPHS. 3HaTi HayKOBI OCHOBU TEXHOJIOTTYHHX MPOIIECIB XapuOBUX BUPOOHUIITB Ta
3aKOHOMIPHOCTI (DI3UKO-XIMIYHMX, OIOXIMIYHHUX 1 MIKPOOIOJOTIYHUX IE€PETBOPEHD
OCHOBHMX KOMIIOHEHTIB MPOJOBOJIbYOT CHPOBHUHHM TiJ] dYac TEXHOJOTIYHOTO
nepepoOIeHHS.

3. IIporpama Ta CTPYKTypa HaBYAJbHOI JUCHMILTIHU JJIs1
MOBHOTO TEPMiHY J€HHOT (3a04HO01) ()OpMU HaBUAHHS

IIporpama HaBYAJBHOI AU CIUILTIHA
3micTroBuii moayab 1. Bynosa atoma i XimiuHui 3B’ 130K

Tema 1. Ilpeamer Ta 3aBananua Ximii. Posib Ximil B xap4oBiid
NPOMMCJIOBOCTI.

Micue ximii cepel NPUPOJHUYUX HAYKOBUX AUcCHUIUIIH. [lpeamer Ta 3amauqi
HeopraHiyHoi xiMii. BHECOK YKpaiHChKUX BYEHHMX Y PO3BUTOK XIMIYHOI HAYKH.

Ponp ximii y xap4oBiii nmpomucioBocTi. OCHOBHI HanpsMH Ximizallii Cy4acHOro
Xap4yoBOTO BUPOOHUIITBA.

OCHOBHI TOHSTTSI ATOMHO-MOJIEKYJISIPHOTO BYEHHSI: MOJIEKYJa, aTOM, XIMIYHUN
€JIEMEHT, POCTa Ta CKJIaJHa PEUYOBHHA, BIITHOCHA aTOMHA Ta MOJICKYJIIpHA MaCH, MOJTb,
MOJISIpHA Maca.

3aKoH 30€peKeHHS MacH Ta €Heprii. 3aKOH €KBIBAJICHTIB. 3aKOH CTAJIOCTI CKIIAILY
XIMIYHUX CIOJYK. 3aKOH KPaTHUX BIAHOIIEHB SK MPOSB 3aKOHY MEPEXOAY KUTHKOCTI B
AKICTh. 3aKkoH ABoraapo. BUKOpUCTaHHS OCHOBHUX 3aKOHIB XiMIi y MpaKTUIl
BUPOOHUIITBA Ta MEPEPOOKU M’sica, puOU Ta MOPEIIPOAYKTIB.

Tema 2. CyuacHi ysiBJieHHsI PO Oy/10BY aTOMiB XiMiYHHMX eJIeMEeHTIB

Pons OynoBu aroma B mnepeidadeHHI (I3UYHUX 1 XIMIYHUX BJIACTHUBOCTEH
eneMeHTiB Ta ix cmonmyk. CydacHi ysBiIeHHS mnpo OyaoBy aToMma, sipa aToma,
eleKTpoHa. XBWIbOBa Mpupoja eynektpoHa. KBantosi uucia. [loHarTs npo opOitaib,
EHEepreTUyHl pIiBHI Ta MIAPIBHI, iX €MKicThb. [IpuHIMNK 3amoBHEHHS  opOiTanei
enexkTpoHaMu. ENexTpoHHI Ta eneKTpoHHO-TpadidHi GOopMyIIH.

Tema 3. Ilepioguunnii 3aKoH i nepioguYHa cucTeMa eJieMEHTIB
J.I. MenaeneeBa. 3aKOHOMIPHOCTI MEePiOTUYHOI CHCTEMHU.

[lepionnuna cuctema enementiB JI.I. MenneneeBa, ii ctpykrypa. [lousarts mpo
rpynu, TiATPYIH, Iepioan, s-, p-, d-enementn. CydacHe GOpMyYITIOBAaHHS MEPiOUTHOTO
3aKkoHy. OCHOBHI 3aKOHOMIPHOCTI MEPIOAUYHOI CUCTeMH. MeTaliuHl Ta HEeMETalluHi,
KHCJIOTHO-OCHOBHI, OKHCJIOBAJIbHO-BIIHOBHI BJIACTUBOCTI €JIEMEHTIB, PaJilyCH aTOMIB,
eHepriss  HoHi3allii, CHOPIIHEHICTh JO  CJIEKTPOHA, EJICKTPOHEraTUBHICTh 1

3aKOHOMIPHOCTI 1X 3MIHU y MIEPIOJUYHIN CHCTEMI.
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Tema 4. XimiuHuii 3B’ 5130K i Oy10Ba MoJ1eKy.I

Posb Teopii XIMIYHOTO 3B 3Ky B YSIBJICHHI HAHBAKJIMBIIINX MPUPOJTHUYUX SIBHILL.
CyuacHi ysBJIGHHS TpO MNpUpoay XiMiuHOro 3B’s3Ky. OCHOBHI XapaKTEPUCTHKH
XIMIYHOTO 3B’s3Ky. THUIH XIMIYHOTO 3B’SI3KY.

KoBanentHuii 3B’s130k. OOMIHHMH Ta JOHOPHO-aKUENTOPHUWA MEXaHI3M
YTBOPEHHS KOBAJIGHTHOTO 3B A3Ky. Meroa BaJleHTHUX 3B’s3KiB. BiacTuBoCTI
KOBAJICHTHOTO 3B’A3KYy: HACHYEHICTh, KpaTHICTh, HANpPAaBJICHICTH Y MPOCTOPI,
HOJIAPHICTb.

WMonnuit 38’s30k. Ilpupona #onHOro 3B’s13Ky. CTyImiHb HOHHOCTI 3B’SI3KY.
BigMiHHOCTI HOHHOTO Ta KOBAJIEHTHOI'O 3B’ SI3KIB.

BonHeBwuii 3B’ s130K. MexaHi3M HOT0 yTBOPEHHS Ta OCOOJIHMBOCTI.

bynoBa monekyn. MikMosekyssspHa B3aeMo1is. XIMIYHUN 3B SI30K 1 BIACTUBOCTI
CIOJIYK.

3micToBuit moayas 2. EJjexkrposiTMyHa aucomiamisi i rigpoJiz coJsiei.
KommiekcHi cnosiyku

Tema 5. CyuacHa kjaacu@ikalisi HEOPraHiuHUX CNOJYK i XiMiYHUX peakiid.

CyyacHa HOMEHKJIaTypa Ta MPUHLUUNK Kiacu(ikanli HEOPraHIYHUX CHOJYK.
OnepkaHHs Ta XIMI4HI BJIACTUBOCTI KUCJIMX, OCHOBHMX, MOJBIMHUX, 3MIIIAHUX COJICH.
['eneTnuHMIA 3B’ 130K Mi>K OCHOBHUMU KJIACAMU HEOPraHIYHUX CHOJIYK.

Knacudikamis ximiyaux peakiii. CTeXioMEeTpUYHI 1 HECTEXIOMETPUYHI peakuii,
CHpPsDKEH1 peakilii, JJAHLIOTOBI peakKiii.

Tema 6. OcHOBHI 3aKOHOMIpPHOCTI XiMiYHUX NepeTBOPEHb

Enepreruka xiMiuHux peakuiil. HanpsMok nepeOiry xiMiyHuX peakuiil. OCHOBHI
HNOHATTS XiMIYHOI KiHeTukd. IIBuakicTs ximMiyHOi peakuii. dakTopu, 110 BILUIMBAIOThH
Ha Hel. 3aK0H IIF0YMX Mac - OCHOBHHH 3aKOH XIMIYHOI KiHETUKH. KOHCTaHTa MIBUAKOCTI
ximMiyHoi peakili. [IoHATTS mpo eHeprito akTuBailii. Biiue Temneparypu Ha MBUIKICTh
peaxkuii. [IpaBuno Bant-I'odpda. [Tousarrsa npo karani3 Ta oro npupony. GepmMeHTH K
KaTaaizaTopu 010XIMIYHUX MPOIIECIB.

HeobGopotni Ta 060poTHi peakmii. XimiuHa piBHOBara. KoHCTaHTa piBHOBAarw.
3MilIeHHsT XIMIYHOI piBHOBarv. BrumB 30BHINIHIX (akTOpiB Ha XIMIUYHY piBHOBAry.
[Mpunnun Jle-llatenne. Ponp ysiBiaeHb XIMIYHOI KIHETHKHM Ta XIMIYHOiI pIBHOBAaru y
PO3yMiHHI XIMIYHUX 1 010JI0TIYHUX MPOIIECiB 30epiraHHs, KOHCEPBYBAHHS Ta IEPEPOOKU
M’sica, puOHM Ta MOPEIPOTYKTIB.

Tema 7. BaactuBocTi po3unniB. EjxexkTposaiTuuna guconiamis

®dizuko-xiMiyHa TpupoAa po3uuHiB. [iaparamis ioniB. [lomsarrts mpo
kpuctanoriaparu. Pozunnnicts. CriocoOu BUPaKEHHSI KOHIICHTPAIlii pO3YHHIB.
[ToHATTS TPO PO3YMHHU EJIEKTPOJITIB 1 HEEJNEKTPOJITIB Ta iX BJIACTHBOCTI.
OCHOBHI NOJIOKEHHS TEOPIi €IEKTPOJITUYHOI Aucouianii. MexaHi3M eJeKTPOIITHYHO1
nucorianii. KiipkicHl XapaKTepUCTUKH MPOLECY AMCOLIALIi: CTYIIHb Ta KOHCTaHTa
eNeKTponiTHYHOi aucomiamii. IloHATTs mpo akTuBHICTH HOHIB. CuiibHI Ta cladki
enexktponitu. KoHcTanTa pgucorianii cilaOKuxX eJIeKTPOJiTIB, il B3a€MO3’BSI30K 13
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cTyneHeM paucouianii. AM@ortepHi enekTponiTu. Peakuii y po3uMHax eIEeKTPOJITIB.
WonH1 piBHSAHHA peakiiil. BiacTuBocTI poO34MHIB HEEIEKTPOJIITIB.

Tema 8. I'igpoai3 coneii

Boja sk crmabkmii  enextpomit. Vonmmit  100yTok Bojmm. BomHemii i
riipokcuiibHuid moka3Huku. Crnoco6u  BumiproBaHHs pH. 3aranbHi BIZOMOCTI MHpO
IHIUKATOpH. XapaKTepUCTUKA CepeIOBUIIA PO3YUHIB 3a joromMororo pH.

CyTp Ta NOpUYMHU TIAPONI3y coJied. 3HaueHHA Mpolecy TiApodi3y s
KUTTETISIIBHOCTI TBapuH 1 pociuH. Tumu rigpoiidy coisieid. [IoHATTS mpo sBHIIE
MOBHOTO Tiapoii3y. KoHcTaHTa Ta CTymiHb riipoi3y colieid. dakTopu, 10 BILTUBAIOTH
Ha 3MIIIEHHS XIMIYHOI piBHOBArd mpoiieciB riapomizy. lnsaxu kepyBaHHs mpoiiecamu
riapomizy. BriuB mporieciB TiApomi3y Ha peakiiio cepenoBuia po3dyuHiB. [ToHATTS
PO TIAPONITHYHI MPOIIEC Y 3aMOPOKEHOMY M ’sICi.

Tema 9. KoopauHauiiiHi (koMnieKkcHi) CHOJTyKH

OCHOBHI  3aKOHOMIPHOCTI Ta €Tamud YTBOPEHHS KOMIUIEKCHOIO MOHa.
Koopaunamiitna Teopiss Bephepa. TumoBi  KOMILUIEKCOYTBOpIOBaul,  JIraHAH,
KoopauHaIiiHi yucia. Kimacudikaiiss Ta HOMEHKIATypa KOOPJIWHALIMHUX CIIOJYK.
XiMIYH1 BJIACTUBOCTI KOOPJUHAIINHUX crioiayK. KoopauHaiiiiHi COJYKH B pO34YMHAX.
Jucoriamis KoopAWHAIIMHUX crnoidyK. KoHcTaHTa CTIMKOCTI KOMIUIEKCHMX WOHIB.
[TonsTTs mpo moaBiifHi Ta 3Mimani comi. Ix xXimiuni BmactmBocti. IlommpeHHs
KOOPAMHAIIIMHUX CIIOJYK Ta iX pojib Yy KuBiM mnpupoxai. Xmopodina, reMoryio0iH,
dbepMeHTH SK TMPEeICTaBHUKH KOOPAMHAIIMHUX CIIOJYK. Xap4yoBl J0OaBKH, JIIKAPCHKI
npemnapaTtyd Ha OCHOBI KOOPJAWHAIIIHHUX CTIOTYK.

3micToBuii Moayab 3. OKHCHO-BiIHOBHI mpouecu. Ximisi OioreHHUX
eJIEMEHTIB Ta iX CIOJIYK

Tema 10. OxucHo-BinHOBHI nponecu. Bnjime cepegoBuina Ha Xii OKMCHO-

BiIHOBHHUX peakiliii

3aranpHl TMOHATTA MPO OKUCHO-BIAHOBHI TmpouecH. HaiiBaxiuBimi OKUCHO-
BIJTHOBHI TPOLIECH, SIKI BIIOYBAlOThCA B OpraHi3Max pociivH, TBapuH 1 pub. CTymiHb
OKHCHEHHSI €JIEMEHTAa Yy CIOJyKaxX. THUIOBI OKUCHUKH Ta BiTHOBHUKH. OKUCHO-BiTHOBHA
nBoicticte. [IpaBuna ckianaHHs PiBHSHb OKMCHO-BIJHOBHUX peakuiid. Kmacudikaris
OKHCHO-BIJTHOBHUX PEAKIIIi.

BB cepenoBuia Ha XiJi OKUCHO-BIZHOBHUX peakiii. [IOHATTS mpo OKHMCHO-
BIJIHOBHI TIOTCHIIalM. YMOBHM TMPOXO/DKEHHS OKHCHO-BITHOBHHMX pEaKIliil Ta
BU3HAYCHHS HAMPSMKY X mepeoiry.

Tema 11. 3arajabHi BJaCTHBOCTI MeTAJIIB

[lomokxeHHs  MeTanmiB y MEpIOAMYHIA  CHUCTEMI  €JeMeHTIB. 3arajbHa
xapaktepucTuka MetaniB. OcoO0nMMBOCTI eneKTpoHHOI OyaoBH ix aTomiB. Dizuuni Ta
XIMIYH1 BJaCTUBOCT1 METAIIB.

3aKOHOMIPHOCTI 3MIHM XIMIYHOiI aKTHBHOCTI METaliB y Mepiojax 1 rpymnax
nepionyHoi cucteMu. ENeKTpoXiMiuHUN sl HAIPYT METaJIB Ta BUCHOBKH 3 HBOTO.



Tema 12. IlousiTTsi Mpo 6ioreHHi MaKpo- Ta MiKpoeJeMeHTH. P-eJleMeHTH

HI-VII rpyn Ta iX CIOJyKH.

[ToHsATTS PO G1OT€HHI MAKPO- Ta MIKPOEJIEMEHTH. 3arajibHa XapakTepUCTHKA P-
enementiB III-VII rpyn:  ocoOnuBOCTI €IeKTpOHHOI OyAOBM aTOMiB,  THIIOBI
BaJICHTHOCTI Ta CTyI€Hl OKUCHEHHA y cnojiykax. [lommupenicts y npuponi, pizuyni ta
XIMIYHI BJIACTUBOCTI B €JIEMEHTHOMY CTaHI.

Oco6mmBocTi xiMii Diyopy Ta Horo crnoiayk. PTopoBoaeHb, GTOPUIHA KHCIIOTA,
dbropuam, iX xiMidHi BiaacTuBocTi. bionoriuna ais @ayopy Ta GTopuais.

Oco6imBocti ximii  cmonyk Xiopy, Bpomy, HMoay. XmopoBomeHs, XIOpHAHA
KHUCIIOTa, XJOPUAM; XIMIYHI BJIACTMBOCTi, POJIb B JKMBOMY opraHizmi. Oxcuam 1
OKCUTEHBMICHI KHCJIOTH XJIOPY, iX CHja 1 OKHCHO-BIJIHOBHI BIACTUBOCTI. XiMi4HI
BJIACTMBOCTi HATpili XJIOPHAY SK KOHCEPBYBAJIbHOI pPEUOBMHHM. VoJ B MpOIyKTax
Xap4yBaHHS.

Oxkcuren 1 Cynbyp sIK OpraHOr€HHI €JeMEeHTH. XiMisl crnoiaykK OKCUTeHy.
[Tepokcua BoiHIO, HOTO KUCJIOTHI Ta OKMCHO-BIJTHOBHI BJIaCTUBOCTI.

Ximis cnonyk Cynbedypy Ta ii aHanoriB. XiMi4HiI BJIACTUBOCTI HaNBaXJIMBIIINX
cnonyk Cynbypy: CIPKOBOIHIO, OKCHIIB CyIbPypy, CyiabdiaHOi, Cyiab(ITHOI,
cyibdarHoi KHCIOT Ta iX coneil. 3actocyBaHHs cnoidyk Cynbdypy B TEXHOJOT1i
nepepoOKr Ta KOHCEPBYBAHHS Xap4yOBOi MPOAYKIIIi.

Hirporen 1 ®ochop sk 6iorenHi exementd. Kpyroobir ix y mpupomi. XimiuHi
BJIACTUBOCTI CIOJIYK: aMOHIaKy, aMOHIM TiIpoKcuay, oKkcuIiB HiTporeHy, HiTpaTHOI Ta
HITPUTHOI KUCJIOT, HITPATIiB, HITPUTIB; (ochaTHUX KUCTOT, ix coneld. HirporenBmicHi
MiHEpaibHI KOpMOBI 100aBku. Bukopucranas cnomyk HiTporeHy sk XiMIdHUX
KoHcepBaHTIB. DocdaTu sk 100aBKK 10 M’ ICHUX BUPOOIB.

Ximis cnonyk Kapbony 1 Cwmimito: kapOoHaTHa KHCJIOTa, KapOOHATH,
rigporenkapoonaty, Cummiii OKCHJI, CUJIIKaTHa KUCIOTAa. BUKOpPUCTaHHS CHOJYK
KapOony sk XIMIYHUX KOHCEPBAHTIB, MIHEpAJIbHUX KOPMOBHX A00ABOK (ITPEMIKCIB).

Bbop sx mikpoenemeHnT. OcoOIMBOCTI XIMIYHUX BIACTUBOCTEH croiyk bopy Ta
AJTIOMIHIO.

Tema 13. s-eqemenTu I, Il rpyn Ta ix cmosayku. Biorenni meraau nodiynmnx

niarpyn (d-esieMeHTH) TA iX CHOJIYKH.

INaporen Ta fioro cnonyku, crienudivuHicTh BIacTuBocTel ['1nporeny.

Harpiit, Kamiii, Marniii, Kanpriii sk 010J0T1YHO aKTHUBHI €JeMEHTH. ATOMHI
XapaKTePUCTHKHU €JIEMEHTIB, TUIOBI CTyNEHI OKMCHEHHsS y cnoiykax. [lommpeHicts y
npupoi, GpizuuHi Ta XiMigHI BIaCTUBOCTI. JJoOyBaHHS Ta XiMi4HI BJIACTUBOCTI CIIOITYK
€JIEMEHTIB.

Comi Kampmito stk mesindikyroun 3acobu. Crnomyku KamnbIlito y TEXHOJIOTisSIX
nepepoOKu, 30epiraHHs Ta KOHCEPBYBAaHHS M’sca, PUOHM Ta MOPENPOAYKTIB.

Oco06muBoOCTI €NeKTpOoHHOI OymoBu aromiB d-emementiB  minrpyn Kympymy,
Huuky, XpoMmy, Maunrany, poaunun ®epymy. TUNOBI CTyneHI OKUCIEHHS iX aTOMIB y
criotykax. Yuacth crnoiiyk 6iorennux meraiiB (Cu, Zn, Co, Ni, Mn ta iH.) y mporiecax,
o BiIOYBAaIOThCS y JKUBIA TPHUPOJI, BOJAOWMAaxX: WOHHOrO OOMIHY, TiIpoJIi3y,
OKHCHEHHS-B1IHOBJICHHSI, KOMILJIEKCOYTBOPEHHS.



Comi Kymnpymy, Hwusky, Manrany, ®epymy, KoOanbTy, 1HIIHX O10reHHHX
METaIB y XapuOBIi IPOMHCIIOBOCTI.

Kinexicte rogua

Ha3zBu 3MicToBHX JieHHa dopma 3aouHa Gopma
MOJTyJIiB i TEM yYCBOTO y TOMY 4HuCIi YCBOTO y TOMY YHCII
a1 | o |mab | iHg | c.p. hi§ n | mab | iHg | c.p.
1 3 4 | 5] 6 7 8 9 10 |11 |12 | 13 | 14
3microBuii Moayb 1. CyvacHi yaBJIeHHs mpo 0yA0BYy aToMa i XiMiuHuMii 3B’ s130K
Tewma 1. [Ipeamer 8 4 2 2 8 8

Ta 3aBJAHHS XIMii.
Pounp ximii B
Xap4oBii
MTPOMHMCIIOBOCTI.
OCHOBHI ITOHATTA 1
3aKOHHU XiMii

Tema 2. CyuacHi 12 4 4 4 12 2 10
YSIBIIEHHS TIPO
OyZI0BYy aTOMIB
XIMIYHHX
€JIEMEHTIB

Tema 3. 8 2 4 2 8 8
[epioanunmii
3aKOH 1 epiouYHa
CHCTEMa CJICMEHTIB
J.I. Menneneena.
3aKOHOMIPHOCTI
MepioUIHOT
CHCTEMHU.

Tema 4. Ximiuaui 12 4 4 4 12 2 10
3B’5130K 1 Oym0Ba
MOJIEKyYJI. Tunu
XIMIYHOTO 3B’SI3KY

Pasom 3a 40 14 14 12 40 4 36
3MICTOBUM
Mojrysem |

3mictoBuii Moy s 2. EnexkTposituuna quconianis i rixpoais coseii. Koopannauiiini cnoayxu

Tewma 5. CyuacHa 13 4 6 3 14 2 11
Kiacudikais
HEOPTaHIYHUX
CIOJIYK 1 XIMIYHHUX
peaxkiiiit

Tema 6. OcHOBHI 11 4 4 3 11 11
3aKOHOMIPHOCTI
XIMIYHHX
NIePETBOPEHb




Tewma 7. 12 4 4 4
BrnactuBocrti
PO3YUHIB.
Enextponituyna
JTUCOIIIAITiS

12

10

Tewma 8. I'iapomni3 11 2 6 3
COJICH.

11

Tewma 9. 9 2 4 3
Koopunariitai
(KOMILJIEKCHI)
CIIOJTYKHU

Pazom 3a
3MICTOBAM 56 16 24 16
MOJyJIeM 2

56

50

Monayab 3. OKuCHO-BIIHOBHI npouecu. Ximisi 0ioreHHUX

¢JIeM

eHTIiB

Ta ix

CIOJIYK

Tema 10. OxucHo- 16 4 6 6
B1IHOBHI MPOIIECH.
Brnus cepenoBuina
Ha X1JI OKKCHO-
BIJIHOBHUX pEaKIliit

16

12

Tema 11. 3aranbHi 6 2 2 2
BJIACTUBOCTI
MeETaJliB

Tema 12. TloHsaTTs 14 4
po OGioreHH1
Makpo- Ta
MIKpOEJIEMEHTH.
p-enementu I11-VII
IpyI Ta iX CIOIyKH

14

12

Tema 13. s- 18 5 8 5
enemenTH I, Il rpyn
Ta iX CIIOJIYKH.
biorenni Meranu
NOOIYHUX MIATPYIT
(d-enementn) Ta ix
CIOIYKH

18

16

Pazom 3a
3MICTOBAM 54 21 22 17
MoOJyJieM 3

39

46

VYewvororogus | 150 45 60 45

150

10

132

4. TeMu ceMiHAPCBKHUX 3aHATH
He nepenbaueni

5. TeMI/I npaKanan 3AHATDH
He nepenbaueni




Temu 1a00paTOPHUX 3aHATH

Ne HasBa temu Kinbkictsb
3/1 TOIUH
1. | Beryn. OGnagnanHs XiMI4HOI JJabopaTopii Ta mpaBuia poOOTH B Hild. 2
MeTo1u BUKOHaHHS XIMIYHOTO eKcriepuMeHTy. TexHika Oe3neKHu.
2. | OcobmuBocTi OymoBU aTOMIB MeTaliB 1 HemeTamniB. CklagaHHs 4
€JIEKTPOHHKX (POPMYIT aTOMiB. BU3HAYEHHS! OCHOBHUX BaJICHTHUX
CTaHIB Ta CTYINEHIB OKMCHEHHS.
3. [Tepiognunmii 3akoH /I.I. MenpaeneeBa. 3miHa BIaCTUBOCTEH €IEMEHTIB 2
Ta iX CIIOJIYK IO Mepiofax i rpynax.
4. | XiMiYHHH 3B'A30K 1 BIACTUBOCTI CIIOJIYK. 4
5. | OcHoBu knacudikalii Ta HOMEHKJIATYpU HEOPTraHIYHUX CIOIYK. 4
I'eHeTHUHUI 3B'S130K MI’)K OCHOBHUMHU KJIaCaMH HEOPraHIYHUX CIIOJIYK.
6. | JJaGoparopHi mociipKeHHS JOOYBaHHS 1 XIMIYHUX BIACTHBOCTEH 2
OKCH/IiB, OCHOB, KHCJIOT, COJICH.
7. | ExciepuMeHTanbHe JOCIIKEHHS TEIJIOBOT0 €PEeKTy XIMIYHOI peakiii. 2
8. | HocnimpkeHHs BIUTUBY 30BHIIIHIX (DAKTOPIB HA MIBUAKICT XIMIYHOT 2
peaxiiii, XiMIYHY pIBHOBAry.
9. | Po3uunu. Peakuii y po3unnax enextpodiTis. JlabopaTopHi 4
JTOCJTIJDKEHHS XIMIYHUX BIACTHBOCTEH PO3YMHIB €JICKTPOIITIB.
10. | I'impomni3 coneid. [Tonstrsa npo ingukaTopu. [lpakTnune BU3HAYEHHS
pH cepenopuiia 2
11. | ExcriepuMeHTaIbHE BUBYCHHS MPOIECY TiAPOi3y colieil Ta pakTopis, 4
1110 BIUIMBAIOTh HAa HHOTO.
12. | KoopauHariiiHi crioyryku. EkcriepuMeHTaNnbHe JTOCHTIIKEHHS CIoc00iB 4
iX ofiep>KaHHs Ta BUBYEHHS XIMIYHHMX BJIACTHBOCTEH
13. | CxagaHHs piBHSHb OKHCHO-BIIHOBHHX peakiliii. EkcriepumenTanbHe 4
BUBYEHHSI BIUIMBY CEPEIOBHIIA HA X1l OKUCHO-BIJHOBHUX PEAKLIiH.
14. | JlocnipkeHHS] OKHMCHO-BITHOBHHX TTPOIIECIB 3 YYACTIO METaIB. 2
15. | Xiwmis p- enementiB VII rpynu. JlocmikeHHS XIMIYHUX BIIACTUBOCTEN 2
conyk Xmopy, Bpomy, Hoxy.
16. | Ximis cnonyk Okcureny, Cynbdypy. JocmiKeHHs! OKUCHO- 2
BITHOBHUX BJIACTUBOCTEH I'JPOreH NEepOKCUIY.
17. | JochikeHHs XIMIYHUX BJIACTHBOCTEH Cynb(iaHO1, CyIb(pITHOI, 2
cynbdaTHOI KHCIOT Ta iX COJICH.
18. | JociimkeHHs: XiMIYHHUX BJIACTHBOCTEH aMOHIaKy, HITPAaTHOI, HITPUTHOI 2
KHCJIOT Ta iX COJIeH.
Ximig criontyk @opdopy. JocaiakeHHs: XIMIYHUX BIaCTUBOCTEN 2
dhocdaTHOI KUCTOTH Ta 11 CONEH.
19. | Xiwmis cnonyk Kapbony: Kap6ou(I'V) okcna, kapboHaTHa KHCIIOTA, 2
KapOoHaTu 1 TigporeHkapOoHatu. JlocmiuKeHHs X XIMIYHUX
BJIACTUBOCTEH.
20. | Ximis s-enemenTiB I, II rpynu. JlocmikeHHS XIMIYHUX BIIACTUBOCTEH 2
X CIIONYK.
21. | Ximis crionyk OioreHHux MetaniB (d-enemenTiB). JlocmikeHHS 1X 4
XIMIYHUX BIACTUBOCTEH.
Bceroro: 60 rox.
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/. Temu camocTiiiHOI po60TH

Ne HasBa temn Kinbkictb
TOAMH

1 | OcHOBHI NOHATTS XiMii. ATOMHO-MOJIEKYJISIpHE BUCHHSI. 2

2 | Cy4acHi (¢i3uuHI BEJIMYHNHH, III0 BUKOPUCTOBYIOTh Y XIMIYHHX 1 2
TEXHOJIOTIYHUX PO3paxyHKax. Po3paxyHku 3a XiMIYHUMH (POPMYIIaMH i 32
PIBHSHHSIMH PEAKITIH.

3 | IloBTOpeHHS XiMIYHUX BIaCTUBOCTEH OCHOBHUX KJIACiB HEOPTaHIYHUX 4
CHOJIYK: OCHOB, KHCJIOT, COJIeH (CepeaiHiX, OCHOBHUX, KUCIIUX).

4 | 'eHeTnuHUl 3B’ 130K MIDK KJIaCAMH HEOPTaHIYHUX CIOJIYK. 2

5 | 3acTocyBaHHSI OCHOBHMX IOHSTH PO OyOBY aToMa Jyis 2
nepe0avyeHHs XIMIYHUX BJIACTUBOCTEH CIIOJIYK.

6 | XimiuHuii 3B’5130K 1 BaJICHTHICTb, BJIACTUBOCTI CIIOJIYK. 2

7 | TIoHATTSI PO BiTHOCHY €JIEKTPOHETaTUBHICTh €JIEMEHTIB. 2
3acrocyBanHs BEH s omiHK# THUIY XiMIYHOTO 3B’ SI3KY.

8 | IloHATTS Mpo AMCTIEPCHI CHCTEMH, KOJIOTIHI PO3UHMHH. 2

9 | Teopis eneKkTpONITUYHOI Aucomianii. ExexrpomniTu cuibHi, cepenHi, 2
cna6ki. CkiaiaHHs piBHSHB AUCOIIAIIT CHIBHUX Ta CITA0KUX
esnekTpoiTiB. CTymiH4acTa qucouiaris cnabkux Ta aMm(poTepHUX
€JICKTPOJIITIB.

10 | OcHOBHI ysIBIICHHS ITPO 1HAWKATOPH Ta IX 3aCTOCYBAHHS JIJIs 2
BU3HAYEHHS peakiii cepeIoBUILA PO3UHHIB.

11 | IloBTOpEeHHS HaUCaHHS PIBHSIHb PeaKLii 3 eIeKTPOIITUYHOL 2
Jucouianii Ta rigpoii3y coneid. CTyniH4acTUi TiIpoai3 coeil.

12 | [ToBTOpEHHST MEXaHI3MiB YTBOPEHHSI KOBAJIEHTHOTO 3B’ SI3KY 32 2
OOMIHHHMM Ta TOHOPHO-AaKLENTOPHUM MexaHi3MoM. Hanucanus
PIBHSAHD peakKiii 3 y4acTi KOOPAMHALIWHUX CIIOIYK

13 | BusHaueHHs CTyINEHIO OKHUCHEHHS [IEHTPAJIbHOTIO HOHA, 3apsay KOMILIe 4
HOTO HOHA B KOOpIMHAIIMHKUX crioykax. CKiagaHHs BUpa3y
KOHCTaHTH HECTIHKOCTI, Ta ii 3aCTOCYBaHHS AJIsl OIIIHKU CTIMKOCTI
KOOPAMHAIIIHOT crioTyKu. DakTopH, M0 BILTUBAIOTH HA 3HAUYCHHS
KOOPAMHAIIMHOT0 Yuclia HOHA-KOMILIEKCOYTBOPIOBAYA.

14 | CtyniHb OKHWCHEHHs, ii BHU3HAYEHHsS Yy CHOJyKax. MaKCHMaJIbHHMH, 2
MiHIMaTBbHUHA Ta TPOMIKHUH CTYIIHb OKMCHEHHs efeMeHTiB. [IporecH
OKHCHEHHS-B1/IHOBJICHHSI B XapYOBUX TEXHOJIOTISIX.

15 | Crionmyku TrajoreHiB B XapuoBUX TeXHOJOTIAX. OcOOIUBOCTI XiMii 4
CHOJIYK OpoMy, Hony.

16 | BukopucTaHHs CIIOIYK HITPOTE€HY B Xap4OBiil MPOMHUCIIOBOCTI. 2

17 | 3aranbHi ysaBiaeHHs po OioreHHi MeTain. MeTaliu roJIoBHUX i 4
MOOIYHUX MIATPYH Ta iX HaWBaXKIIMBIIII CIIOJTYKH.

[ToBTOpEHHS HANMCAHHS PIBHSIHb OKMCHO-BIIHOBHUX pEaKIiil.

18 | [ToBTOpEHHS HANTMCAHHS PIBHSIHb OKHCHO-BITHOBHHUX PEAKIIii 3 3
YUYacCTIO CIIOJYK O10T€HHHUX €JIEMEHTIB
Beboro camocTiiiHo1 poboTH: 45
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8. 3pa3Kn KOHTPOJILHUX MUTaHb, TeCTIB AJI BUSHAYCHHSA piBHﬂ 3aCBOC€HHHA
3HaAHb CTYACHTAMHU

KonTtpoabHi nutanns 3 kypey "3arajibHa Ta Heopraniyua ximis'

1. Posp xiMmii y xapuoBiii mpomuciaoBocTi. OCHOBHI HampsMHU XiMi3allii Cy4yacHOro Xap4oBOTO
BUPOOHUIITBA.

2. OCHOBHI MOHATTS AaTOMHO-MOJICKYJIIPHOTO BUEHHS: MOJIEKYJa, aToM, XIMIYHUH €JIEeMEeHT,
MPOCTa Ta CKJIAJHA PEYOBHHA, BITHOCHA aTOMHA Ta MOJIEKYJISIpHA MacH, MOJIb, MOJISIpHA Maca.

3. OCHOBHI 3aKOHH XiMii Ta iX BUKOPUCTaHHS y XapYOBHUX TEXHOJIOT1sX.

4. Ponb OynoBu aToMma B mependadeHHi (i3MYHHMX 1 XIMIYHUX BJIACTHBOCTEH €JIEMEHTIB Ta iX
cnonyk. CydacHi ysBI€HHA Npo OyAOBy aTroma, sipa aToMa, €JIEeKTpoHa. XBWIJIbOBA IpHUpOJA
enektpoHa. KBanTtoBi uncna. [loHsATTS mpo opOitanb, eHEpreTHYHi piBHI Ta MiApPiBHI, iX €MKICTb.
[Ipunnunm 3anoBHEHHsT opOiTaieit enekTpoHaMu. EnexkTpoHHi Ta enekTpoHHO-rpadivHl HopMyJIn.

5. Ilepiognuna cucrtema enementiB J[.I. MengeneeBa, i ctpykrypa. IloHsTrs mpo rpynw,
miArpynu, mnepiogu, s-, p-, d-exementr. CydacHe (HOpMYIIOBaHHS NEPIOJAUYHOrO 3aKOHY. OCHOBHI
3aKOHOMIPHOCTI ~ MEpIOJWYHOI  cucTeMd. MeTamiuHi Ta  HEMETallidyHi, KHUCJIOTHO-OCHOBHI,
OKHCJTIOBAJIbHO-BITHOBHI BJIACTUBOCTI €JIEMEHTIB, paJiyCH aTOMIB, €HEepris HoHi3allii, CIIOpiAHEHICTh
710 €JIEKTPOHA, €JIEKTPOHETaTUBHICTD 1 3aKOHOMIPHOCTI iX 3MiHH y MEPIOAUYHIN CUCTEMI.

6. Ponb Teopii XiMIYHOTO 3B’S3KYy B YSIBJICHHI HAHBXIMBIMIMX NPUPOJHUYIMX sBUIL. CydacHi
YSIBICHHS TIPO MpHUPOAY XIMIYHOrO 3B’si3Ky. OCHOBHI XapaKTEPUCTUKU XIMIYHOrO 3B’s3Ky. THmm
XIMIYHOTO 3B’SI3KY.

7. KoBanentHmii 3B’s30k. OOMIHHMH Ta JOHOPHO-aKIENTOPHUN MeXaHI3M yTBOPEHHS
KOBAJIGHTHOT'O 3B’513Ky. MeTO/] BaJIeHTHUX 3B’43KiB. BI1acTUBOCTI KOBaJICHTHOTO 3B’ 3KYy: HACHUEHICTb,
KpaTHICTh, HAIIPaBJICHICTh y MPOCTOPI, NOJISAPHICTD.

8. Wommmii 38’s130k. ITpupoma ionHoro 3B’asky. CTymiHb HOHHOCTI 3B’s13Ky. BimminHOCTI
HOHHOTO Ta KOBAJIEHTHOTO 3B’ SI3KiB.

9. BoHeBwmii 3B’130K. MexaHi3M HOT0 YTBOPEHHS Ta OCOOIUBOCTI, pOJIb B YTBOPEHHI acOIliaTiB.

10. bynoBa mosekyi. MixkMoJieKyJIsipHa B3a€MO/Tisl. XIMIYHHUMA 3B’ 30K 1 BJIACTHBOCTI CTIOJYK.

11. CyvyacHa HOMEHKJIATypa Ta MPHHIMIHN KiIacu@ikallii HeopraHiuHux croyiyk. Omep)kaHHs Ta
XIMIYHI BJIACTMBOCTI KHCJIUX, OCHOBHHUX, IMOABIMHHUX, 3MIIIAaHUX COJIEH. ['€HEeTHYHUN 3B’SI30K MIiX
OCHOBHMMH KJIaCaMU HEOPTaHIYHUX CIIOJYK.

12. Knacudikaris ximMiuaux peakuiid. CTeXiOMETpUYHI 1 HECTEXIOMETPUYHI peakilii, CIpsKeHi
peaKIlii, JIAHITFOTOB1 peaKIlii.

13. Enepreruka XiMiyHHX peakiiii. Hanpsmok nepebiry XiMiyHuX peakimii. OCHOBHI HOHSATTS
xiMiyHOI KiHeTuku. [IIBuakicTs XiMiuHOT peakiii. @akTopH, 110 BIUIMBAIOTh Ha HET.

14. 3akoH QirOYMX Mac - OCHOBHHI 3aKOH XiIMI4HOI KiHeTHKH. KOHCTaHTa IMIBUAKOCTI XIMIYHOI
peakuii. Ilonarrts npo eneprito aktuBauii. BrumB temmeparypu Ha MBHIAKICTH peakiii. IlpaBuio
Bant-T'odda.

15. [TonsaTTs npo karami3 Ta iforo npupoay. epMeHTH K KaTali3aTopu 610XIMIYHUX MPOIECIB.

16. HeoGopotHi Ta o0opoTHi peakuii. XiMmiuyHa piBHOBara. KoHcTaHTa piBHOBaru. 3MillleHHsS
XIMI4YHOi piBHOBaru. BriuB 30BHIiMIHIX (akTopiB Ha XiMiuHy piBHOBary. [Ipunuun Jle-Illarense. Ponb
ySIBJIEHb XIMIYHOT KIHETUKM Ta XiMiuHOi PiBHOBar" y po3yMiHHI XiMIYHUX 1 O10JIOTIYHMX MPOILECIB
30epiraHHs, KOHCEpBYBaHHS Ta MepepoOKu M’sica, puOu Ta MOPENPOIYKTIB.

17. ®izuko-ximiuHa mpupona po3uuHiB. [igpaTamis #oHiB. IIOHATTS Mmpo KpHCTAlOTiIpaTu.
Po3unnnicTh. CriocoOu BUpaXK€HHs KOHIICHTpAIlii pO3YHHIB.

18. TToHATTS PO PO3UMHU €NIEKTPOIITIB 1 HEETIEKTPOIITIB Ta iX BIacTuBOCTi. OCHOBHI
TTOJIOXKEHHS TEOPil eIEKTPOTITUIHOL Iucorriaiii. MexaHi3M eIeKTPOITHYHOI JAMCOIaIii.
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19. KinbKicHI XapaKTepUCTHKH TPOIECY TUCOIlAIlii: CTYMiHb Ta KOHCTaHTa €JIEKTPOITHIHOL
mucouianii. [ToHaTTa mpo akTuBHICTH HoHIB. CHUIIbHI Ta cladKi enekTponitu. KoHncranTta aucorarii
CITA0KHX CJIEKTPOJIITIB, 11 B3a€EM03’BA30K 13 CTYIICHEM JTUCOIIIAIIii.

20. AMdoTepHi enekTpomiTH. Peaxilii y po3unHax enekTporiTiB. IoHHI piBHSIHHS peakiii.
BrnacTuBOCTI pO3YMHIB HEEIEKTPOJIITIB.

21. Bopa sk cmaOkuii €NeKTPOIIT. Nonumuii no0yTok Boau. BomgHeBui 1 TiIpOKCHUIBHUN
noka3Huku. Crocobu BumiptoBaHHs pH. 3aranbHi BIZOMOCTI HpO 1HAMKATOpH. XapaKTepUCTHKA
cepeioBUINA PO3YMHIB 3a gornoMororo pH.

22. CyTp Ta NPUYMHM TiIpoi3y coyiell. 3Ha4eHHs MPOLECY TiAPOII3y IS KUTTEMISUTBHOCTI
TBapuH 1 pocauH. Tumnu rigpoinizy coneit. [IoHATTS npo sBUILE TOBHOTO TiPOIIi3Y.

23. KoHcTaHTa Ta CTYIiHb TiAPOJi3y cojei. DakTopH, MO BIUIMBAIOTH HA 3MIMICHHS XIMidHOT
piBHOBaru mporecis rigpomizy. llngxu kepyBaHHs mpolecamu rifpoiizy. Brums nporeciB ripomisy
Ha peaKIliio cepe/oBHIa po34yHHiB. [IOHATTS Mpo riApoNITUYHI NPOLIECH Y 3aMOPOKEHOMY M’sCl.

24. TloHATTS WpO KOOpAMHALINWHI cHoidyku. OCHOBHI 3aKOHOMIPHOCTI Ta €Talu YTBOPEHHS
KoMIUIekcHoro Hona. KoopaunamiiiHa Teopiss BephHepa. TumoBi KOMILIEKCOYTBOpIOBadi, JIraHiu,
KOOpJIUHAIIIHI Yynca.

25. Knacudikamiss Ta HOMEHKIATypa KOOPAWHAIIIMHMAX CHOJMYK. XIMIYHI BJIAaCTHBOCTI
KoopauHaliiHux cnonyk. KoopaunauiiiHi crnonyku B po3uuHax. Jlucomiamiss KOOpAMHALIHHUX
cnonyk. KoHcranta crifikocTi KoMmrekcHuX iHoHiB. IToHATTS mpo moipiiimi Ta 3mimadi comi. Ix
XiMiuH1 BJIACTUBOCTI. [IomMMpEeHHs: KOOPAMHALIHHUX CHOIYK Ta IX poJib y 'KMBIH mpHupoi. Xiopodi,
remMoryio0id, (epMeHTH SIK NPEeICTaBHUKU KOOPAMHALIIMHMX CHOIYK. XapuoBi J0OaBKH, JIKapChKi
[pernapaTy Ha OCHOBI KOOPAUHALIHHUX CIOIYK.

26. 3arampHi TOHATTA TPO OKWUCHO-BIAHOBHI mporecH. HaiBaxnuBinii OKWCHO-BiAHOBHI
IpoIiecH, sIKl BiIOYBarOThCS B OpraHi3Max pOCIUH, TBApUH 1 puo.

27. CTymniHb OKHCHEHHS €JIEMEHTa y CHOJyKax. THIOBI OKMCHUKH Ta BiTHOBHUKH. OKHCHO-
BIJTHOBHA /IBOICTiCTh. [IpaBuiia ckiajaHHs piBHSIHb OKHMCHO-BIIHOBHUX pPEaKIIiil.

28. Knacudikarisi OKHCHO-BITHOBHHX peaKIiiid.

29. BmmB cepeoBHIa Ha XIiJ OKHCHO-BIZHOBHUX peakiiii. ITOHATTS MpPO OKHMCHO-BiTHOBHI
MOTEHII AN, YMOBH NMPOXOKSHHS OKUCHO-BIJTHOBHHX PEaKIIiil Ta BU3HAYCHHS HATPSIMKY 1X TIepeOiry.

30. ITonoxxeHHsI METaIB y MEPiOMUHIA CUCTEMI €JIEMEHTIB. 3arajibHa XapaKTepUCTUKA METaJIIB.
Ocob6mmBOCTI €IeKTPOHHOI OyA0BH iX aToMiB. Di3uyHI Ta XiMIYHI BIACTUBOCTI METAIiB.

31. 3aKOHOMIPHOCTI 3MiHM XIMIYHOI aKTHBHOCTI METaJiB y Mepiofax 1 Ipymnax IepioarudHOl
cucteMu. EneKTpoxiMiuHUH psi HAapyT METajiB Ta BUCHOBKH 3 HBOTO.

32. TloHsarTs npo OiOreHHI MaKpo- Ta MIKPOEJIIEMEHTH. 3arajibHa XapaKTEPHUCTHKA P-CIEMEHTIB
II-VII rpym: 0coOIMBOCTI €IEKTPOHHOI OYZI0BH aTOMIB, THIIOBI BAJIGHTHOCTI Ta CTYII€HI OKHCHEHHS Y
cniostykax. [TommpeHicTh y mpupoi, ¢pi3udHi Ta XiMiYHI BIACTUBOCTI B €JIEMEHTHOMY CTaHi.

33. OcobmuBocrti ximii ®nyopy Ta ioro crioyk. PTOpOBOJIEHb, PTOPUIHA KUCIIOTA, HTOPUAH,
ix ximMiyH1 BIacTuBOCTI. bionoriuna ais ®iyopy Ta GTOpUIIB.

34. OcobmuBocti ximii cmonyk Xiopy, bpomy, Moay. XIopoBomeHb, XJIOPHIHA KHCIOTA,
XJIOPUAM; XIMIYHI BJIACTHBOCTI, POJIb B )KHBOMY OpTraHi3Mmi.

35. Okcuan 1 OKCUTEHBMICHI KHCIOTH XJIOPY, iX CHJIa 1 OKHMCHO-BIJHOBHI BIACTUBOCTI. XiMiuHi
BJIACTHBOCTI HATPiil XJIOPUITY K KOHCEPBYBAILHOI pedoBUHHM. M0 B POLYKTaX XapuyBaHHSL.

36. Oxkcuren i Cynbpdyp sk opraHoreHHi exemeHTd. Ximis cronryk Okcureny. [Tepokcun BoHIo,
MO0 KUCJIOTHI Ta OKUCHO-BIJHOBHI BJIACTUBOCTI.

37. Ximis cnonyk Cynbdypy Ta ii ananoriB. XiMmiuHI BIACTHBOCTI HAaWBaKIHMBIIINX CHOIYK
Cynsdypy: cipkoBoanto, okcuaiB Cynbdypy, cynbdiaHoi, cynbdiTHOI, cynbdaTHOI KHCIOT Ta iX
conmeit. 3acrocyBaHHsa crnonyk Cynb(dypy B TEXHOJOTIT mepepoOKH Ta KOHCEPBYBaHHS Xap4yoOBOi
MIPOIYKITIT.

38. Hitporen i @ocdop sk OGiorenni enemenTu. Kpyroobir ix y mpupozi. XimMiuHi BIaCTHBOCTI
CIONYK: aMOHIaKy, aMOHi# TiJIpokcuy, okcuaiB HitporeHy, HITpaTHOI Ta HITPUTHOI KUCIIOT, HITPATIB,
HITpUTIB; pochaTHUX KUCIIOT, iX COMNEH.

39. HirporenBmicHi MiHepanbHI KOpMOBI 100aBku. Bukopucranns crnonyk Hitporeny sk
XiMIYHUX KOHCepBaHTiB. Docdaru sk J0OABKH 10 M’ SICHUX BHPOOiB.
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40. Ximisa crionyk Kap6ony i Cwrimiro: kapOoHaTHa KUCIIOTa, KapOOHATH, TiApOTreHKapOOHATH,
Cuninii okcua, cuiaikaTHa kuciora. Buxopucransus crnonyk KapOoHy sik XIMIUHUX KOHCEPBAHTIB,
MiHEpaIbHUX KOPMOBUX J00OABOK.

41. bop sk MikpoeneMeHT. Oco0IMBOCTI XIMIUHUX BIacTUBOCTEH cronyk bopy Ta AnromiHiro.

42. T'imporeH Ta WOro CroiykH, cnennudivyHicTh BiacTuBOcTel [imporeny.

43. Harpiit, Kamiii, Maruiii, Kanpuiii sgx 061070TIYHO AaKTHBHI e€JEMEHTH. ATOMHI
XapaKTepUCTHKU €JIEMEHTIB, TUIIOBI CTYyINEHI OKHMCHEHHs y cnoiykax. [lommumpenicte y mnpuponi,
¢i1314HI Ta XIMI4HI BIacTUBOCTI. JJoOyBaHHA Ta XiMi4HI BJIaCTUBOCTI CIIOJIYK €JIEMEHTIB.

44. Com Kanpmiro sk aesindikyroun 3acobu. Cromyku Kanpiiro y TEXHOJIOTISIX TEpepoOKH,
30epiraHHs Ta KOHCEPBYBaHHS M’sica, pUOU Ta MOPEIPOAYKTIB.

45. Oco0MBOCTI eNeKTPOHHOI Oy0BU atromiB d-enemenTtiB minrpyn Kymnpywmy, Lunky, Xpomy,
Masnrany, poauau ®epymy. TUIOBI CTyHeHI OKHUCIECHHS iX aTOMIB Yy CIOJyKaX. Y4acTh CIOJYK
6iorennux mertaiiB (Cu, Zn, Co, Ni, Mn Ta iH.) y mpouecax, 10 BiJOYBalOTbCs Y JKHUBIM IPUPO/I,
BOJIOMIMax: HOHHOTrO OOMiHY, TiAPOIIi3y, OKUCHEHH-BIITHOBIIEHHS, KOMIUIEKCOYTBOPEHHS.

46. Comi Kympywmy, Lueky, Manrany, ®epymy, KobGanbTy, iHmMHMX OiOT€HHHX METaliB Yy
Xapy4oBii MPOMHUCIIOBOCTI.

3pa3ku TecTiB )i BU3HAYCHHS PiBHSA 3aCBOECHHS 3HAHb CTYJACHTAMH

3mictoBuii Mosysb 1. CyuacHi ysBjaeHHs po OyaoBYy aToma i XiMiuHuMii 3B’ 130K

1. 3a cy4acHOI0 Teopi€cro Oy10BH aTOMa, CTAH €JIEKTPOHA XapaKTePH3y€ThCs:

1.  KUIBKICTIO €JIEeKTPOHIB Ha 30BHIIIHBOMY €HEPreTUYHOMY PiBHI;
2.  3HAYEHHSIMH YOTHUPHOX KBAaHTOBUX YHCEI;

3. po3mipoMm 1 pOpMOIO €EKTPOHHOI XMapH;

4.  MBHJIKICTIO OOEpTaHHs €IEKTOpa B MPOCTOPI HABKOJIO sApa.

2. I'oj10BHe KBAHTOBE YHCJI0 BU3HAYAE:

1.  3arajpHY €HEpriio eJICKTPOHA Ha CHEPreTUYHOMY MipiBHI Ta hopmy opOiTali;
2.  opieHTaIit0 opOiTaim B MPOCTOPI;

3. obepraHHS €JEKTPOHA HABKOJIO BIACHOT OCI;

4.  3arajpHY €HEpTil0 €JIeKTPOHA Ha EHEPreTUYHOMY PiBHI.

3. BcTaHoBITEL BiTnmoOBiAHICTL Misk KBAHTOBHUMH YHCJIAMH TA iX MOKJINBUMH 3HAYCHHSAMMN:
A TonoBHe (n); 1. +% ta Y
b noGiune (I); 2. Big+Ilmo —1, 30kpema 0;
B  wmaruitHe (M)); 3. Binl mo ©;
r crinose (Ms); 4.  Big 0 mo n-1.
3. CniHoBe KBAaHTOBE YHCJI0 XapaKTepHU3Yye:

(v b11anKy ionosioetl 6nuwlimo 8ipHy 8i0noeiosb clo8amu)

4, 3HavYeHHs OpOITAJILHOT0 KBAHTOBOI0 YHCJIA 00YHCIIOETHCS 32 (DOPMYJIOIO:

(v bnanky 8ionosioeti snuwiimo ghopmyny)

S. KiabkicTs op0OiTaJjieii Ha f-nigpiBHI CTAHOBUTH:

(v Onanky ionosioetl nuwlimo 8ipHy 8i0no8iob Yuppor)

6. MakcumajibHA KUIBKICTh eJ1eKTPOHIB Ha d-MiAPiBHI CTAHOBUTD:

(v b1anKy ionosioetl nuulims 8ipHy 8i0n08i0b YUCioM)

7. BceraHoBITH BiIMOBIAHICT MiK THIIOM eJIeMEHTa TAa BAJTCHTHHMH €JIEKTPOHAMH B HOT0
aToMi:
A S-eaemMeHT 1. 3d%4s’4p”;
B p - cnemeHr; 2. 3d%s%p®;
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

[B_ d-enement; 3. 3d%s%4p’;

HOCJ’Ii}]OBHiCTBIiaHOBHeHHﬂ OpﬁiTa.Tleﬁ CJICKTPOHAMHU BU3HAYACTHCA IIPABUJIOM:

| 1. T'ynaa; 2. KiieukoBChKOTO; 3. Baut-T'odda, 4. Tlaymi

ITocainoBHicTH 3aI0BHEHHs OPOiTaJIell eJ1eKTPOHAMHU Ma€ BUTJISIA:

1. ...3s,3p,3d,4s,4p,4d,5s.. .; 3. ...3s,3p,4s,3d,4p.4d...;
2. ...4s,3d,4p,5s,4d,5p.. .; 4.  ...2s,2p,3s,3p,3d,4s,4p,5s,4d. ..

OaHakoBY KiIbKICTh €eHePreTHYHHUX PIBHIB MAIOTh ATOMHM €JIEMEHTIB, 110 PO3TAIIOBAHI B:

1.  onmHiif rpymi 3. oaHOMYy mepioni;

2. OJIHIN MiArpymi; 4.  onHOMY psiji.
Enexrponna ¢opmyiia iiona Co’* mae Burasia:

1. 1s°25°2p°3s°3p°3d*4s°4p; 3. 15°25°2p°3s°3p°3d’4s°4p’;
2. 15%25%2p°3s%3p°3d°4s%4p; 4.  15%2s%2p°3s%3p°3d’4s?4p°
Hony Oxcurena Biamosigae eqekTponHa dopmy.a:

1. 1s°2s°2p°; 3. 1s°2s2p”;

2. 1s°25°2p% 4. 15°25°2p°3s°,

Cxemi nepersopennsi CI° — CI' — CI'I3 BianoBigae Taka nocaiioBHicTh:
1. 1s°2s°2p°3s° 3p”; 3. 1s°2s2p°3s° 3p;

2. 1s%25%2p°3s”3p°; 4, 15°25%2p°3s°3p°.

BceTaHoBITH BiAMOBiAHICTH Mi’K aTOMOM eJIeMEHTA TA KIJIBLKICTIO
30y/I’KeHMX CTaHiB, 0 BiH Mae€:

A xjop; 1. OJINH;

B docdop; 2.  JBa;

B  OGapiii; 3. Tpm;

I'  Harpiii; 4.  KOJHOrO.

3arajbHa ejleKTPOHHA (opMyJia 30BHINIHHOI0 €HEPreTHYHOI0 PiBHSI ATOMIB JIY:KHHX
MeTAaJIiB Ma€ BUIJISA:

1. nsh 3. nsnp;

2. ns% 4. ns’np®.

EnexTponu 30BHIIIHIX eHEPreTHYHUX PiBHIB aTOMIB, 1110 YTBOPIOIOTH XiMiYHM A
3B’130K, HA3UBAIOTh ...

| (v Granxy sionosioeti enuwimo 8ipHy 6i0nogiob 0OHUM C1080M)

EnemeHnTH A - miArpyn yreoprooTh 3B’130K €J1eKTPOHAMU:

1. S-IAPIBHSI 30BHIIIHBOTO €HEPIeTUYHOTO PIBHS;

2. S- 1 p-MiApiBHIB 30BHIIIHBOTO EHEPIreTUYHOIO PIBHS;

3. S-IiAPiBHS 30BHIMIHBOTO 1 d-TI1APIBHA ME€PEIOCTAHHBOIO €HEPreTUYHOTO PIBHS;
4, S-, p- i d-miIpiBHIB 30BHIITHBOTO €HEPTETUYHOTO PiBHSI.

IlepepaxyiiTe 0CHOBHiI TMIIM XiMIYHOIO0 3B’SI3KY

’ (v b11anKy ionosioell 6nuulimo 8ipHy 8i0noeiosb clo8amil) ‘

YMOBOIO YTBOPEHHS XiMIi9YHOI0 3B’ SI3KY €:

1. YTBOPEHHS CIUIBHUX €JIEKTPOHHUX Map;

2 BIJICYTHICTb JIOKaJIi30BaHUX 3arajbHUX EICKTPOHHUX Map;

3. 3MEHIIICHHS €HePTii CHCTEMH MOPIBHSHO 3 EHEPTi€I0 aTOMIB;

4 O1sIbII1a CTIMKICTh MOJIEKYJISIPHOTO CTaHy y MOPIBHSIHHI 3 aTOMHUM.
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20. KinbKiCHOI0 OLIHKOIO 3JaTHOCTi aTOMIB IPUEIHYBATH €JIEKTPOHM € BEJIUYHHA ...

’ (v bnanky ionosioeii snuulimo 8ipHy 8i0nogios ci1osamul) ‘

21.  OCHOBHHMM BJIACTHBOCTSIMH KOBAJIEHTHOIO 3B’SI3KY € ...

‘ (v Oianky 6ionosioeil snuuimo 8ipHy 8i0no06iob Cl08aMi) ‘

22.  BcTaHOBITH BiIMOBiAHICTH MiZkK KPATHICTIO XiMiYHOT0 3B’fI3KY Ta CHOJIYKOIO, B
sIKiil BiH peasizyeTbcst
A OJMHAPHUI G- 3B’SI30K 1. C,oHy; 5. H,0;
b MIOJBIMHUHI G- 1 TT- 3B’ 30K 2. No; 6. SOy;
B NOTPIHHUN G- 1 2 7T-3B’SI3KH 3. NHg; 7. Oy
4. Iy 8. GCoHy
23. BcraHoBiTH BiIMOBIAHICTH MiK THIIOM XiMIYHOI0 3B’SI3KY Ta NPHKJIAI0M CHOJYK:
A KOBQJICHTHUM MOJISPHUI 1. NHs;
b WOHHMI 2. NaCl;
B KOBQJICHTHUM HEMOJSPHUI 3. Cly;
r MeTaTlYHul 4, Cu

24.  AToMm, 110 HaJa€ BUILHY OpOiTAaIb Y pa3i yTBOpPeHHsI KOBAJIEHTHOI0 3BSI3KY 32
AOHOPHO-AKIEeNNTOPHUM MEXaHi3MOM, HA3UBAKOTh ..

’ (y baanky 6ionosioetl snuulims 8ipHy 8i0n08i0b 0OHUM CILOBOM)

25. KoBajieHTHHH 3B’S130K 32 00MiHHMM MeXaHi3MOM 3JilCHIOETLCS 3a
PaxyHoOK:
1. NEepPEeKPUBAHHS OpOiTaNel HECTApPEHUX eNIEKTPOHIB IBOX ATOMIB;
2. YTBOPEHHS CHIBHOI €IEKTPOHHOT MMapy HECIIAPEHUMH €JIEKTPOHMHU;
3. HETOA1JICHOI eJIGKTPOHHOI Tapy OHOTO aToMa 1 BUTBHOT opOiTasti iHIIoro;
4. MiXX aTOMaMH, 110 MaloTh OJM3bKi 400 oaHakoBl 3HaueHHs BEH.
26. MixkMostekyJasipHuii BOHeBH 3B’A30K 31aTHI YTBOPIOBATH:
1. st, Hzo, NH3; 3. HQO, HF, NHs;
2. NH3, H,0, COy; 4. F,, N, HO.
27.  Po3pi3HAIOTH TaKi BUIM KOBAJIEHTHOIO 3B’SA3KY ...

’ (v bnanky ionosioeli snuulimo 8ipHy 8i0no6ios ci1osamul)

28.  Po3ramyiiTe ClOJIyKH B OPSIAKY 3POCTAHHSA A0BKUHM XiMiuHOro 3B’s13ky: 1. Fo; 2.
Clz; 3. Bro; 4. Jo

’ (v b11anKy 6ionosioeti snuwulinmo 8ipHy NOCi008HICHIb)

29. HenoasipHi MoJ1eKyJIH JIETKO PO3YHHSIOTHCS Y:

1. HEINOJISIPHUX PO3YMHHUKAX; 3. BOJIi;

2. MOJISIPHUX PO3YMHHHKAX; 4, OeH30IT1, CTUpTax.
30. Bincranb Misk siapaMu 1BOX aTOMiB, 110 YTBOPUJIM XiMIYHUI 3B'S130K, HA3UBAKTh..

‘ (v b1anKy ionosioeii snuulimo 8ipHy 8i0no6iosb cl08aMU i NOZHAYEHHSIM) ‘

3mictoBuii MOy s 2. EnexkTposiTuuna quconianis i riapoJis coneit. KommiekcHi cnosyku

1. BceTaHoBITH BiANOBIAHICTD Mi’k CHJIOI0 €JICKTPOJIITY Ta NPUKJIAZAOM CHOJYK:
A CWJIbHI €TIEKTPOIITH 1. CH3;COOH; 5. CaO;
b CJTa0Ki eEKTPOITITH 2. COqy; 6. Fe(OH)s;
B CepPEeHBOT CHITH 3. (NH4)3POy; 7. H,SO3;
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10.

11.

12.

13.

14.

\ r HECJICKTPOJTITH \ 4, NH,OH; 8. \ Mg(NO3),

Po3TamyiiTe B OpPSIAKY 3pOCTAHHS CHJIU €JIEKTPOJITY KAapOOHATHY, CY/Ib(aTHY,
docharny, xaopaTuy(VII) kuciaorn

‘ (v bnanky 8ionosioetl nuwlimo 8ipHy nocioogHicms ghopmynamu)

BcTaHoBiTh BiANOBIAHICTH MIXK €JIEKTPOJIITOM TA KiJILKICTIO CTYNEHIB HOro aucomiamii:

A Fe(OH); B Mn(OH), 1. onHa; 3.  Tpu;

b Mg(NOs3), r H,CO3 2.  IBi; 4, YOTUPH
Cryninp qucouniaunii aneTaTHOi KUCJIOTH 3POCTAE y pasi:

1. J0JJaBaHHs HATPiil TiAPOKCHUIY; 3. po30aBiEHHS PO3YMHY;

2. JI0aBaHHS HATPIii alerary; 4.  OXOJIOJUKEHHSI PO3YMHY

BcTaHoBiTh BiAOBIAHICTH MisK THIIOM JUCONIALIT TA MPUKJIAAAMH CIOJYK:

A 3a TUIIOM KHCJIOT 1. Zn(OH)y; 5. H3POy;

b 3a TUIIOM OCHOB 2. CaO; 6. Cr(OH)s;
B 3a TUIIOM KHCJIOT 1 OCHOB 3. HNOs3; 7. KOH;

r HE TUCOLIIOE 4, HAIO,; 8 Alx(SO4)3

Y BOAHOMY PO34YHHI CTYNIHYACTO JUCOUIIOIOTH €JIeKTPOJITH:

1. H,SOs; 2. Cry(S04)3; 3. Ca(OH)y; 4. KH2POs,.

B po34uHi 0JHOYACHO MOKYTh MICTUTHCS TaKi HOHU:

1. Ag" +CI; 2. Ca*" + COs” 3. 3K"+ PO,%; 4. Ba®* + SO~
Jo kinug Bin0yBawTbhCA peakuii:

1. Na,CO3 + HCI —; 4, Cr(NOg3)s + Na;SO4 —;

2. K3S + ZnCl;, —; 5. Ba(NOs), + HCI —.

3. NHs;NO3; + NaOH —; 6. CuSOy4 + Ba(NO3); —.

XimiuHy B3a€Mo/1il0 HiOHIB PO3UMHEHOI €0JIi 3 BOJ0I0, B Pe3yJIbTaTi KOl
YTBOPIOETHCS CJIA0KHUI eJIeKTPOJIIT, HA3UBAKOTH ...

‘ (v bnanky ionosioeil snuulimo 8ipHy 8i0no6iob 0OHUM C1080M)

Bipaumu € TBepaKeHHS:

1.  cepenoBuiie OyBae KUCIUM, JTY>KHUM, HEUTPATHHUM;

2.  peakIlito cepeoBHII 00YMOBIIOE HASBHICTh HOHIB H'iOH:
3. sxmo y posunni [H] > 107 moms/n — cepenosuiie kucie;

4. sxmo y posumni [H'] < 107 mons/n — cepenoBue Kucie

Coui, yTBOpeHi ¢1a0K010 0CHOBOIO i CHJILHOIO KMCJIOTOI), TiIPOJIi3yIOTh 32 ...

‘ (y baauky 6ionogioeti snuwlims 8ipHy 8i0n08i0b OOHUM CJLOBOM) ‘

KucJie cepenoBuine cTBOPIOIOTH i{OHH ...

‘ (v bnanky ionosioeti 6nuwlimo 8ipHy 8i0n06i0b XiMIi4HUM CUMBONOM) ‘

Ilix yac po3unHeHHs Y BO/i He 3MIHIOIOTH PeaKuilo PO34UHY COJIi (3amucaTu

¢opmyay):
1.  xo6anet (II) cynbdit; 3. aJltfoMiHii Opomiz;
2.  KaJpLid HITPUT; 4. JiTii KapOoHaT

Bin’emumnii necATKOBHIi Torapu(mM piBHOBAKHOI KOHIEHTPAaIlil HOHIB BOJHIO B
PO34HHIi - 1e ...
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

‘ (y baanky ionosioetl snuutimo 8ipHy 8i0n08i0b Cl108aMU)

Joist npuOJIHU3HOro Ta TOYHOr0 BU3HAYeHHs pH po3unHy BUKOPHCTOBYIOTH
BiAMOBIHO...

| (v Granxy sionogioeii enuwime sipy 8idnogios crosami)

BceranoBiTh BianoBigHicTh Mixk 3HaueHHAM pH Ta BOAHUMM PO3YMHAMH COJIeH, 1110
HOro MaKTh:

A pH >7 1. Zﬂ(NOg)z, 4, (N H4)3PO4,
b pH<7 2. FeCls; 5. KNOg;
B pH=~7 3. RDb,SiOs; 6. SnCO3

IIpo caadkoayxkHe cepenoBuile cBiI4uThH 3Ha4YeHHs: pH ...

‘ (y baanky ionosioeti snuulims 8ipHy 8i0n08i0b yughporo)

BceraHoBiTh BianoBigHICTh Mik 3a0apBJIeHHSIM iHANKATOPA METHUJIOPAHKY i
PO3YMHAMM COJICH:

A JKOBTEC 1. Fe (N03)2; 4, Cr2(503)3;
B uepBone abo 2. ZnCly; 5. (NH,)2S;
pPOJKEBE 3. K,SO0s3; 6. NaNO,

Mpoaykramu rigpomisy comi Aly(SO4); (32 mepmIuM CTyneHeMm) €...

‘ (y baanky ionosioeil snuulims 8ipHy 8i0n08i0b hopmynamu)

3 HaBeleHMX COJIeH TiApPOoJIi3yI0Th:

1. Mg(NOs)y; 3. Ba(NOs);

2. Mn(NO3)2; 4, Fe(N03)2
Iinpo.i3 HaTpiii KapOOHATY MOKHA MOCUJIUTH:

1.  HarpiBaHHSIM PO3UHUHY; 3. PO30aBISIHHSIM PO3YHHY;
2.  JTOJIaBaHHSM JIYTY; 4. JI0JITAaBaHHSM KHUCJIOTHU

BceTraHoBiTH BiAOBIAHICTD Mi’K THIIOM TiAPOJI3Yy i NPUKJIAI0M COJIi:

A 3a KaTiOHOM 1. MnCl5; 5. SnSO;3;

b  3aanioHom 2. K5S; 6. KMnOQy;

B  3a karioHOM i aHIOHOM 3. (NH4)2SO0s3; 7. Fe(CH3COO),;
I'  He ripomi3yoTh 4, NaBr; 8. NiCls;

KoopaunaniiHumMu Ha3MBalOTh CHOJYKH, B IKMX iICHY€ X04a 0 01MH 3B 30K 32 ....
MeXaHi3ZMOM.

‘ (y baanky 6ionogioeil snuutimos NponyweHe coso)

CTOCOBHO KOOPAMHALIMHUX CIOJIYK CIIPaBeVINBI TaKi TBepIsKeHHsI:

1.  3apsa KOMIJIEKCHOTO HOHA IOPIBHIOE CyMi 3apsi/iiB HOHA-KOMILIEKCOYyTBOPIOBayYa i
JITaH/IiB;

2.  3apsj KOMIUIEKCHOTO HOHA JOPIBHIOE 3apsily HOHA-KOMILIEKCOYyTBOPIOBayYa;

3.  KOMIUIEKCHUH HOH-11e BHYTpIlIHSA chepa KOOPAMHAIIITHOI CIIOTyKH;

4.  KOMIUICKCHHMI MOH-1I€ 30BHINIHA c(hepa KOOPAMHAIIIHOT CTIOTYKH.

3a npupoaoo JiranaiB KOOPAMHALINHI CIIOJTYKH NOAIAIOTH HA ...

‘ (v bnanky ionosioeil snuulimo 8ipHy 8i0nogiosv ci1o8amul)

AKHenTopamMu B KOOPpAMHANIMHMUX CIOJYKAX 31aTHI OyTH:

1. CI; 2. Co™; 3. OH; 4. Bi*.

3apsin komniiekcHoro ioHa B [Co(NH3)s](NO3); nopiBHIOE ...

| (v Granxy sionogioeii enuwims iphy 6ionogios yugpoio)
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28. Bceranosith BignoBignicts Mizk THnom KC Ta ix npukiaagammu:

A AUIOKOMIUIEKCH 1. [Cr(NH3)s](NOg3)s;
b T1APOKCOKOMITIIEKCH 2. K[AI(OH)4];

B AKBAaKOMIUIEKCH 3. [Cr(H20)3]2(SO4)s;
r amiakaTH 4. H[AUCl,].

29.  PosramyiiTe KOMILUIEKCHi iHOHM B MOPS/IKY 3POCTAHHS iX CTilKOCTI:
1. [Zn(OH)4]”, Kueer. = 7,1x107%°% 3. [Ni(NH3)g]*", Kyeer = 9,8x10°%;
2. [AIFg]*, Kueer. = 1,5%x107%% 4. [Fe(CN)6]*,  Kieer. = 1,0x10°%%,

| (v Granky sionogioeii enuwimo 8ipny nociioosnicms)

30. Koncranra HecTiiiKocTi ilOHY [Cr(HzO)G]3+ MAa€ BULJISLT ...

‘ (y baanky ionosioetl snuuiims 8ipHy 8i0n08i0b Gopmynor)

3micToBuid MOy b 3. OKHCHO-BiTHOBHI npouecu. Ximisi 0ioreHHNX eJ1eMEHTIB Ta iX
CIOJIYK

1.  YmoBHuii 3apsig aToMa B MOJIEKY.J1i, 004N C/IeHUI, BUXOASIYM 3 NPUILYLLIIEHHS,
110 BOHA CKJIAJA€THCA 3 HOHIB, HA3UBAKOTh ...

‘ (v banxy 8ionosioeil snuuimo 8ipHy 8i0noeiosb clo8amil)

2. 3paTHiCTH aTOMIB NPUEIHYBATH €J1eKTPOHU OLiHIOETHCS 3HAYECHHSAMU:
1. eHeprii HoHi3arii;
2.  papaiyciB aTOMiB;
3. eNeKTPOHEraTHBHOCTI;
4.  KUTBKOCTI €JEKTPOHIB Ha 30BHIIIHBOMY €HEPTeTHUYHOMY PiBHI.
3. Cepen naBenenux peakuiii 10 OBP najexaTts (3a3HAYNTH CTYNEHi
OKHCHEHHSI):
1. Zn+KOH—; 3. MnO;+ HCI —.
2.  MnCl,+ KOH — ; 4. CrPO4 + HSO4 —
4.  Cryninb okucHeHHs1 OKcUreHy B HaTpiil MepoKCcUAi CTAHOBUTD ...

‘ (v b6nanky 8ionogioeil enuwims 8ipHy 8i0n08iob yugpoio) ‘

5.  MaxkcuMajibHUM CTyNiHb OKHCHeHHs] DepyMy B CIIOJTYKAaX /I0PiBHIOE:

| (y baanky ionogioeti snuuiims 8ipHy 8i0n08i0b Yughpoio) ‘

6. HiTpOFeH Y CnHoJdykKax MoOzk€ BUSIBJIATH CTyrleHi OKHMCHCHHSA

1.  ycimapHi Bix 3- 1o 5+; 3. yci HemapHi Bix 3- 10 5+;
2. yciBin 1- o 4+; 4. yciBig 3- 1o 5+.
7. BcTaHOBITH BiAMOBIAHICTH Mi’K €CX€MOIO Ta MPOAYKTOM MepPeTBOPEHHS:
A N“+8— B N"-3&—; 1. N, 3. N,
b N*-28—; T 2N*+68—; 2. NY, 4.N;°.

8.  BcTaHOBITH BiAMOBiAHICTH MizK €XeMOI0 ePEeTBOPEHHSI Ta KiTbKOCTIO
€JICKTPOHIB, 110 0epyTh Y HbOMY y4acCTh:

A Mn* — MnOj, 1. +5¢;
b MnO,* — MnOy’; 2. -1¢g
B Mn?— MnO4>; 3. +4¢
r MnO,* + Mn**— ; 4. -4%
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9.

10.

11.

12 .

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

B OBP He Moke OyTH BiTHOBHHUKOM (3a3HAYUTH CTYNCHI OKMCHECHHS):

| 1. HPO3; 2. PHj3; 3. Mg,Ps; 4. P
B OKI/ICHO'Bi}IHOBHHX peaKHiHX THUIIOBUMHU OKUCHUKAMMU €:
1. HNO3 p036.1 KQCI'207, KMnO4; 3. NaNOz, HNO3 KOHIL» Clz;
2. KMnQOyg, H,SO4 KOHIL» K>CrOy; 4, H,0,, K,CrOy,, Al.

oagiiini B1acTuBocti B OBP 31aTHI BUKOHYBATH CIIOJIYKH PSAY:

1. Cr2(S0y)3, KsS, KCrOy;
2. KJO3, NaNOz, HZOZ;

3. PbOz, NaNO,, KJ;
4, H,0,, Aleg,MﬂOz.

7+ . . .
Mn'" B KHCJIOMY CEPEAOBUIII IPpUUMAE ... C€JCKTPOHIB:

‘ (v bnanky 8ionosioetl nuwims 8ipHy 8i0nos8iosb yuppor)

H,O, y pa3i B3aemonii 3 PbO; yrBopIoe cnoJyky:

‘ (v baanky 8ionosioeti nuuiims Gopmyny cnoiyKu)

Ipoaykramu B3aemonuii CrCl; 3 Br, B 1y;kHOMY cepeoBHILi €:

| (v Granxy sionosioeii enuwime gopmynu cnoayk)

HeBinoMnM npoayKToM OKHCHO-BiJHOBHOI peakuii
KMnO; + H,0, + KOH= ... +O,+H, 0 ¢

| (v Granxy sionosioeii enuwims gopmyny cnonyku)

Cyma BCIiX Koe(iuieHTIB B OKMCHO-BiITHOBHIi
MnO; + KJ + H,SO4 — JAOPIBHIOE:

peaxuii

‘ (v b1aHKy 8ionosioetl nuulimo 8ipHy 8i0no6iob Yuciom)

HemeTanu po3TamoBaHi B ... NiArpynax nepiogu4Hoi cucTeMu

| (v Granxy sionosioeii enuwims nponyuere ciogo)

B3aemoairouu 3 KMCHEeM, HEMETAJIN YTBOPIOKTh:

1. OCHOBHI OKCHIM; 3. am¢oTepHi OKCHUIH;

2. KHCJIOTHI OKCUJH; 4.  xucnotHi 1 aMpoTepH1 OKCUIN

3a HOpMAJILHUX YMOB 3 BO/IOK0 PearyloTh TaKi MeTaJIu:

‘ (v baanky 8ionogioeti nuuims XiMiuHi CUMBONIU YUX Memais)

Po3TamyiiTe rajjoreHu B NOpsiAKY 3pOCTAHHSA XiMi4YHOI AKTMBHOCTI:

1.Br; 2.J; 3.F; 4.Cl.

| (v baanky ionosioeti snuwtimo 8ipHy NOCII008HICHb)

BcTraHoBiTh BiiMOBiAHICTH MiK HEMETAJIOM Ta €JIEKTPOHHOI (GOPMYJI1010

Moro aroma:

A Si B Cl 1. ...3s°3p% 3. 2s5°2ph
B O r B 2. ...3s%3p% 4.  2s%2p*

KucaoTHi BJacTHBOCTI BUIIIMX OKCHAIB HEMeETATIB B IPynax 3BepXy J0OHU3Y

‘ (v bianxy ionosioell nuinmo 8ipHy 8i0n06iob 0OHUM CLO80M)

IIpu B3aemonii KaabLiI0 3 BOA0I0 YTBOPIOIOTHCHA CIIOJIYKH:

| (v Granxy sionosioeti enuwimo Gopmynu cnoayk)

DopMyJIH CIIOJTYKH €J1eMeHTa (...3sz3p2) 3 I'izporenom ta #oro BHIIOTO
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OKCHIY MAKOTb BUTJIAA:

1. H,S iSO, 2. NHziNyOs 3. SiHs i SiO, 4. CH, iCO, |
25.  AxkruBHicTh MeTadiB y psinti Li > Na— K —> Rb — Cs:
| 1. 3MeHmyeThCS; 3. He 3MIHIOEThCS; |
26. BcTaHOBITH BiANOBIIHICTH MiK OKCHIOM HEMETAJY Ta KUCJIOTOR), 110 HOMY
BiamoBinae:
A SOZ B N203 1. HNOZ; 3. H2803;
b SO; T N,Os5 2. HNOs3; 4, H,SO,
27. Ha 30BHIIIHbOMY eHEPreTHYHOMY PiBHi AaTOMH MeTaJIiB MaIOTh:
1. Bci crapeHi eneKTPOHU; 3. 3amoBHEHI eJEKTPOHAMH S- TiIPiBHI;
2. 5,6,7 eneKTpoHiB; 4. 1,2,3 eneKTpoHH.
28. HaijicuibHilIy KHCJIOTY YTBOPIOE OKCH/:
’ 1. SeOs; 2. SO3; 3. P,0O3; 4, N,Oas.
29. BcTaHOBITH BiANOBIIHICTH Mi’K OKHCHO-BiJTHOBHMMH BJIACTHBOCTSIMH
CHOJYK Ta iX NPUKJIaAaMu:
A THUIOBI OKUCHUKU 1. HCIO,; 4. KIJ;
b  THIIOBI BIZTHOBHUKHU 2. PHg; 5 0Oy
B  OKHCHUKH 1 BITHOBHUKH 3. KNOy; 6. NaS0;
30. Cepen HaBeleHUX PeYOBHH B3a€MOIii BiI0OyBalOThCs y BUNIAIKY:
1. Na,S + MnCl, + H,SO, —; 3. KBr + PH3+ H,SO,4 —;
2. KJ+ KNO; + HCI —; 4. H,S+H0, —
9. MeToay HABYAHHA
[Ipy  BWBYEHHI  JUCHUIUIIHM  «3arajbHa Ta  HEOpra”HiyHa  XiMis»

BUKOPHCTOBYIOTHCSI HACTYITHI METOIM HAaBUYaHHS:
1. MeToau opraxi3zauii Ta 31ilicHeHHsI HABYAJIbHO-Mi3HABAJBHOI AislJIbHOCTI:
- CIIOBECHI (PO3TOBIIb-TIOSICHeHHS, Oeciga, JICeKIis);
- Ha04Hi (UTFOCTpAIllisl, IEMOHCTpAIis);
- mpakTtu4Hi (;1abopatopHi poboTu, pedeparn);

2. METOIU CTUMYJIIOBAHHS i MOTHBaIii HABYAJILHO-MI3HABAJIBbHOI TiSLILHOCTI:

- CTUMYJIIOBaHHS IHTEpeCy JI0 HaB4YaHHsS (CTBOPEHHS CHUTYyallii iHTepecy mpu
BUKJIaJIAHHI MaTepialy, HaBYaJIbHI JUCKYCIi);

- CTUMYJIIOBaHHS OOOB'I3KY M BIiAMOBIZANBHOCTI (PO3'ICHEHHS METH HABYAJILHOI'O
npeaMeTy, JAUCHUIUIIHAPHI 1 OpraHizaiiiHO-TIeJaroriyHi BUMOTH JI0 BWBYEHHS
peaMETY, 3a0X0UCHHSI Ta MOKapaHHs B HABYaHHI1);

3. MeTOaM KOHTPOJII, KOpeKIii 3a e(eKTHUBHICTI0O HABYAJIbHO-Mi3HABAJLHOL
MiSUIBHOCTI: TPOMIXKHI ONTUTYBaHHS, KOJIOKBIYMH, 1HAUBIIyaIbHI CITIBOSCI/IH.

10. DopMHu KOHTPOJIIO
Jlns  3aiMCHEHHS KOHTPOJIO 3a SKICTIO 3HAaHb Ta BMIiHb CTYJCHTIB
BUKOPHCTOBYIOTHCS:

-[IOTOYHI1 ONUTYBAHHS;
- iIHIUBiAyaIbHI criBOSCIIH;
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- KOJIOKB1yMH;
- €K3aMEH.

Bxionuti kowmponv TPOBOAUTHCSA TMEpel BUBUCHHSIM JUCIHUIUIIHM 3 METOIO
BU3HAUYEHHS PIBHS MIATOTOBKM CTYJEHTIB. 3a pe3yjbTaTaMu BXIJHOIO KOHTPOJIIO
PO3pOOIIAIOTHCS 3aX0/IM 3 HAJJaHHS 1HAMBIAYaIbHOI JOMTOMOTH CTYACHTaM, KOPUTyBaHHS
HABYAJIBHOTO MPOIIECY.

Ilomounuii konmpons TMPOBOJUTHCA HA JEKIIMHUX Ta Ja00paTOPHUX 3aHATTSX.
OcHOBHE 3aBJIaHHSI IOTOYHOT'O KOHTPOJIIO — MEepeBipKa PiBHS MIATOTOBKU CTYJICHTIB 3a
BU3HA4YEHOIO0 TeMOI0. OCHOBHA MeTa IMOTOYHOTO KOHTPOJIIIO — 3a0€3MeUeHHs 3BOPOTHOTO
3B’SI3Ky MDK BHKJIQJauéM Ta CTyJICHTaMH, YIPABIIHHS HABYAIBHOI MOTHBAIIIEIO
CTyneHTiB. [HopMarlis, oaepkaHa MpU MOTOYHOMY KOHTPOJI, BUKOPUCTOBYETHCS SIK
BHUKJIaJa49eM — JUIsI KOPUTYBAHHS METOJIIB 1 3aC001B HaBYaHHS, - TaK 1 CTYJACHTAMH — JJIS
IUTAaHYBAaHHS CaMOCTIIHOI poOOTH.

[ToTouHW KOHTPOJH MPOBOIUTHCA Y (POPMI YCHOTO ONMUTYBAHHS, MHACHMOBOTO
€KCIIPEC-KOHTPOJI0, BHUCTYIIB CTYAEHTIB NMPU OOrOBOPEHHI TEOPETUYHHMX IHTAHb, a
TaKoX Y (hopMi1 KOMIT IOTEPHOTO TECTYBAHHS.

Temamuunuti MOOYIbHUU KOHMPOIb— 11€ KOHTPOJb 3HAHb CTYJCHTIB IICI
BUBUYCHHS JIOTIYHO 3aBEpIICHOT YACTUHU HABYAJIBHOI MPOTpaMH JWCHUILUIIHA —
3MICTOBOT'O MO/TYJIA.

Iliocymxoeuti koHmpoab TPOBOIUTHCS BIAMOBIIHO J0 HABYAIBHOTO IUIAHY Y
BUIJISI/II CEMECTPOBOTO €K3aMEHY B TEpPMiH, BCTAHOBJEHUN TrpadikoM HaBUaIbLHOTO
IpOLIECY.

Camoxoumpo/ib IPU3HAYCHUN JTsI CAMOOITIHKY CTYJICHTAMU SIKOCTI 3aCBOEHHS
HAaBYAIHHOTO MaTepiaiy. 3 €0 METOI0 y METOIUYHUX PO3po0Kax mepeadadeHi

IMUTAaHHA OJ1I51 CAMOKOHTPOJIIO.

11. Po3noain 6ajiB, siki oTpuMyioTh cTyaeHTH. OILIHIOBaHHS 3HAaHb CTYJEHTA
Bi10yBaeThes 3a 100-0anbHOIO IIKAJIOK 1 MEPEBOIUTHCS B HAIllOHAJIBHI OI[IHKU
3rigHo 3 Tabn. 1 «llonmoxxkenns mpo ek3amenu Ta 3amiku y HYBIll Ykpainn»
(Haka3 rmpo yBeaeHHs B Airo Big 27.12.2019 p. Ne 1371)

. Ouinka HanioHAJbHA
PeiiTuHr cTyaeHra,
s 3a pe3yJbTaTH CKJIAJTAHHS
eK3aMeHiB 3aJ1iKiB

90-100 Binminno

74-89 HobOpe 3apaxoBaHo
60-73 3an0BiiILHO

0-59 He3anoBinibHO He 3apaxoBaHo

Jlis BU3HAUEHHs PEUTUHTY CTyZACHTa (CllyXada) 13 3aCBOEHHS AUCUMILIIHU Ryuc (10
100 GaniB) onep:xkanuii pedtuHr 3 arecraiii (1o 30 GaiB) AOMAETHCSA O PEUTUHTY
CTyZEHTa (CllyXada) 3 HaB4aiabHOI poOoTH Ryp (10 70 0aniB): R juc = R up + R ar.
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12. HaBuanpHO-MeTOIMYHE 3a0€3IICUEHHS

1. Antpanuesa H.M., Koukogan O.J[. OcHOBU 3arajbHOI Ta HEOPTaHIYHO1 XIMIi:
HaBuanbHuil nocioHuk — K. : TOB «Ilentp nmonirpadii «KOMITPUHT», 2020. —
331 c.

2. Anrrpariesa H.M., Koukonan O./1., Conox H.B. 3aranpHa Ta HeopraniuHa Ximisi.
MetoauyHi BKa3iBKH 1151 BAKOHAHHS J1a00paTOpHUX pOOIT JJIs CTYACHTIB
creniasibHOCT1 181 — Xapuosi texnosorii. K.: AJIIT «Excro-Apyk», 2020. -192 c.

3. Aatpannesa H.M., Koukoman O.J1., Conox H.B. 3aranpHa Ta Heopraniyda Ximisl.
MetoanuHi BKa3iBKU ISl BUKOHAHHS Ta00OPATOPHOTO MPAKTUKYMY 1 CAMOCTIIHOT
po0OOTH CTYIeHTIB 3a0uHO01 (hOopMH HaBUaHHS criemiaibHOCTI 181 — «Xap4uoBsi
texnouorii» - K.: JIAIT «Excmo-/pyk», 2022.-160 c.

13. PexomengoBaHa jiTepaTtypa
OcHoBHa

1. bypsa O.L, IloBxan M.®., Yursinnera O.I1., AarpamiieBa H.M. 3aranpaa ximis. [IH.:
Hayka 1 ocBita. — 2002. — 306 c.

2. KapnayxoB O.1., Koninesuu B.A., Menbuuuyk J1.0. Ta iH.. 3aranbhHa ximis. — K. :

®emnikc. — 2005. - 839 c.

Pomanoa H.B. 3aranpHa Ta Heopraniuna ximis. — K.:Buma mkona, 1998.— 432 c.

4. Komninesnu B.A., Kocmaruii B.€., Boiitenko JI.B., iH. AHajmiTHYHA XiMis JJIs
arpapHux cremianbHocTel ( ximiunuii ananiz). — K., 2002. — 295 c.

w
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