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1. Onuc HaBYAJbLHOI JUCHHUILIIHU

MeTo10 BUBUCHHS HABYAJIbHOI AUCIUIUTIHN «Heopraniuna XiMis» € 3aCBOEHHS 3HAaHb MO0 CKIIATY,
OyJI0BU Ta BIACTHBOCTEH PEUOBHH Y iX B3a€MO3B’SI3Ky, YMOB Ta IUISAXIB MEPETBOPEHHS OJHUX PEUOBUH B
1HII1, Ta HAOYTTS BMIHb i HABUYOK MPOBEAECHHS XIMIUHOTO €KCIIEPUMEHTY.

OcHOBHUMM 3aBIaHHSIMHM BUBUYEHHS HAaBUAJIbHOT nucuuiuiiHu «HeopranidyHa XiMis» €:

1. 3acBo€HHS 3HaHb IPO OCHOBHI 3aKOHHU 1 MOJIOXKEHHS XIMii; Teopito OyJOBH aroma, XIMIUHUN
3B’S130K 1 Oy/I0BY MOJIEKYJT HA OCHOBI MEPIOIUIHOT CHCTEMH.

2. HaOyTTs BMiHB TIOSICHIOBATH SIBHIIA, 3aKOHOMIPHOCTI 1 IPOTIECH MTPOTIKAHHS XIMIYHUX PEAKITiii.

3. BupoOeHHs HABHYOK PO3B’s3yBaHHS KUTbKICHUX Ta SKICHUX 33/ad.

4. HaOyTTs BMiHb aHaJII3y BJIACTUBOCTEH OKpEMUX €JIEMEHTIB Ta iX CHOJIYK.

[Ipu BWKIaMaHHI JUCHUILIIHN yBara NPHUIUTIETECS CTBOPSHHIO CHCTEMH 3HAHb Ta YSBIICHB, IO
JeXaTb B OCHOBI THX XIMIYHMX TE€PETBOPEHb, K1 CYNPOBOJDKYIOTh HAMOUIBII BakJIMB1 O10JIOTIYHI
MpOIeCH B JKMBHUX OpraHi3aMax, a TaKOXX 3aKOHOMIpHOCTEH 3MIHM (DI3UKO-XIMIYHHUX BIIACTUBOCTEH
pedoBuH AK (PyHKIT 3MIHM 0a30BHX XapaKTEPHUCTHK iX ckiany i OyaoBu. Takuii HampsMOK J03BOJIUTH
MaiOyTHIM (paxiBIsiM B raigy3i 0i0JIOTIi CTBOPUTH TPHUPOAHMYMKA (YHIAMEHT, Ha 0asi SKOro OyayTh
PO3BUBATUCH Ta TOTJIMOMIOBATUCH 3HAHHS B 00J1acTi 010JI0T1I, SIKI HEOOXITHI B MOJAIBININA MPAKTHIHINA
IISUTBHOCTI CHELiaIicTa.

3a niocymxamu eusuenHs Kypcy cmyoeHm no8UHeH 3HAMIU:

OCHOBHI 3aKOHH 1 IOJIOKEHHS XIMil];

Teopii OyZI0BU aTOMa, XIMIYHOTO 3B ‘S3KY 1 OyJJOBH MOJIEKYJI HA OCHOBI IEPIOAMYHOT CHCTEMU;
OCHOBM €HEPreTUKH Ta KIHETUKHU XIMIYHUX PEaKIIii;

OCHOBHI 3aKOHH PO3YHHIB HEEJICKTPOJIITIB Ta €IEKTPOJIITIB;

TEOPETHUYHI OCHOBHU XIMIYHHUX MEPETBOPEHB, O10XIMIYHUX ITUKIIIB CJICMEHTIB;

MIPOLIECH 3HEIIKOKEHHS TOKCUKAHTIB.

BiamoBimHO 10 CTPYKTYPHO-JIOTIYHOI CXEMH OCBITHBO-TIpodeciiiHoi mporpamu  «biosoris»
MIArOTOBKM OakanaBpiB AWCHUIUTIHA TOB’sA3aHa 3 TaKUMU Kypcamu: «AHaliTHYHa XiMis», «OcCHOBH
BHII[OT MaTeMaTUKW» Ta «BCTyIl 10 creniaibHOCTI».

BuBuenns kypcy «Heopraniuna ximis» 3a0e3meuye yCHIIIHICT, BUBYEHHS HACTYIHUX
HABYAJIBHMX JUCHHUIUIIH. «AHAIITHYHA XiMis» (3HAHHS OCHOBHHX XIMIYHHX 3aKOHIB, BJIACTHBOCTEM
pPEYOBHH, TPOBEICHHS SKICHUX peakliii Ha KaTiOHM Ta aHIOHW, BHUKOHAHHS PO3paxyHKIB IMiJ Yac
BHUKOHAHHsI KUTBKICHOTO aHai3y), «OpraHidaa XiMis» (3HaHHsI XiMi4HOT TEPMiHOJIOTi, OCHOBHHX 3aKOHIB
Ta MOHATH XiMii), «XiMiuHi MeToau B Giosorii» (3HAHHS OCHOBHHX XIMIYHHX 3aKOHIB Ta MOHSATH XiMil,
BJIACTUBOCTEH HEOPraHiYHUX PEYOBHMH 1 iX mepeTBOpeHb), «bioxiMis» (3HAHHS OCHOBHHX XIMIYHHX
3aKOHIB, BIIACTUBOCTEH PEYOBHH, iX MEPETBOPEHD Ta OI0JOTTYHOT POl XIMIYHUX €JIEMEHTIB).
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HopmartuBHI OKa3HUKH

neHHa Gopma 3100yTTs OCBITH

Craryc TUCUHILTIHA O060B’s13K0Ba
CemecTtp 1-i
Kinbkicts kpeautisa ECTS 6
KinpkicTh roauH 180
Jlex1iitHi 3aHATTS 30 rox.
JIaGoparopHi 3aHATTS 30 rox.
CamocriiiHa poOoTa 120 roa.

Koncynprarii

[ToTouH1 KOHCYNBTALIT IPOBOAATHCS 1oueTBepra 3 14.30 no 16 rox
Ha ardopmi ZOOM (Inentudikarop 836 740 3270, naposb
55555), Viber, Telegram 3a momnepeaHh010 JOMOBJIEHICTIO 32
tenedorom: (097) 528-07-80 (y poboumii gac).

Bun nizcymkoBoro
CEMECTPOBOTO KOHTPOJIIO:

€K3aMCH

[Tocunanus Ha
enexkTpoHHuii Kypc y CE3H
3HY (mutardgopma Moodle)

https://moodle.znu.edu.ua/course/view.php?id=3146

2. MeToau 10CSATHEHHS 3aIJIAHOBAHUX OCBITHBOIO NMPOrPaMol0 KOMIIETEHTHOCTEM i pe3yJbTaTiB

HaBYaHHHA

KOMIETEHTHOCTII
pe3yJIbTaTH HaBYaHHS

Metoan HaBUaHHA

®dopmMH 1 METOTU OIIIHFOBAHHS

IK. 31atHicTh pO3B’sI3yBaTH
CKJIAJH] cIiemiaii3oBadi 3a1aui
Ta MpaKkTUYHI TPoOJIeMH B
rairy3i 6i0y10rii npu 3aiiiCHeHH1
npodeciitHoi NiAIbHOCTI 200 Y
MpolLeci HaBYaHHA, 110
nependayae 3aCTOCyBaHHS
3aKOHIB, TEOPIil Ta METOIB
010JI0TTYHOT HAYKH 1
XapaKTepU3yeThCs
KOMIIJIEKCHICTIO Ta
HEBU3HAUEHICTIO YMOB.

Jlexuis, Gecima, po6oTa 3
HOpPMaTHBHUMU
JOKYMEHTaMH 111010
arpoximii, MpoBeICHHS
EKCTICPUMEHTAIIBHUX
JOCIIKECHb, PO3B’sI3yBaHHS
3ajau.

OnutyBaHHS; BUKOHAHHS
JOCITIJIIB TabopaTopHOi poOOTH,
BUPINICHHS TPAKTUYHHX 3aBJ/IaHb,
PO3B’sI3yBaHHS PO3PAaXYHKOBHX
3aj1a4y; BAKOHAHHS 1HUBI1IyaJIbHOTO
3aBJIaHHSI

3K03. 3narHicTh
3aCTOCOBYBATH 3HAHHS Y
MPAKTUYHUX CUTYAIIIsIX

Jlexisi, 6ecima, poboTa 3
HOPMAaTUBHUMU
JOKYMEHTaMH 3 HEOpraHI4HOT
XiMil; IpOBeICHHS

CKCIICPUMCHTAJIbHUX

OnurtyBaHHS; TECTYBaHHS;
BUKOHAHHS J0CIi/1iB 1a00paTOpHOi
poOOTH, BUPILICHHS TPAKTUYHUX
3aBJlaHb, PO3B’A3yBaHHS
PO3paxyHKOBHX 3a/1a4; BUKOHAHHS
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JOCIIDKEHB; PO3B’I3yBaHHS
3aj1ad.

IHIMBITyaTbHOTO 3aBJA

3K04. 3naTHicTh A0 NONIYKY,
00pOOJICHHS Ta aHAITI3Y
iH(OopMarii 3 pi3HUX JHKepe

CamocriitHa po6oTa 3
iHbOpMaLIHHUMU JKEpellaMu
3 HEOPraHivHOI1 XiMil; podoTa
3 HOpMaTHBHUMU
JOKYMEHTaMH 3 HEOpraHi4HO1
XiMiT; IpOBEICHHS
EKCTIEpUMEHTATBHUX
JOCIIIKEHb; PO3B’SI3yBaHHS
3aad.

OnuTyBaHHS; BUKOHAHHS
JOCIiAIB TabopaTopHOi pOOOTH,
BUPIIICHHS TPAKTUYHKUX 3aBJIaHb,
PO3B’SI3yBaHHS PO3PAXYHKOBUX
3aJa4; BUKOHAHHS 1HIUBITYaIbHOTO
3aBJaHHS

3KO05. 3naTHICTD
CHUIKYBaTHUCS JEepKaBHOIO
MOBOIO SIK YCHO TaK 1 IHCbMOBO

Jlexuisi; 0OroBOpEeHHS;
poboTa 3 HOpMaTUBHUMHU
JOKYMEHTaMH 3 HEOPTaHIYHO1
X1Mi1; IpOBEACHHS
eKCTIEpUMEHTATbHIX
JOCITIJIKEHB; PO3B’A3yBaHHS
3azad.

OnuTtyBaHHS; TECTYBaHHS;
BUKOHAHHS JOCTIIB 1a00paTopHOi
po0OTH, BUPIMIEHHS MPAKTHYHUX
3aBJaHb, PO3B’I3yBaHH:
PO3paxXyHKOBHX 3aJa4; BUKOHAHHS
IHIUBIIyaJIbHOTO 3aB/JIaHHS

3K07. 3maTHICTh BUNTHCA 1
OBOJIOJIIBATH CY4YaCHUMH
3HAHHAMHU.

Camocriiina po6oTa 3
1HbOpMaIIHHUMH JDKEepETaMu
3 HEOPTaHIYHOT XIMii; JICKITis;
NIPOBE/ICHHS
EKCTICPUMEHTATbHUX
JOCITIJIKEHB; PO3B’A3yBaHHS
3ajad.

OnunryBaHHA; TECTYBAaHHS;
BUKOHAHHS JOCIIIB 1ab0paTOpHOi
po0OOTH, BUPIIICHHS TIPAKTUIHUX
3aBJlaHb, PO3B’SI3yBaHHS
PO3paxyHKOBHX 3a/1a4; BUKOHAHHS
IHIUBIIYaIbHOTO 3aBJIaHHS

CKO1. 3marHicTh
3aCTOCOBYBATH 3HAHHS Ta
BMIHHS 3 MaTeMaTHKH, (I3UKH,
XiMIii Ta IHITUX CYMDKHUX HayK
JUTS. BUPIIICHHS KOHKPETHUX
010JIOTYHUX 3aBJaHb.

Camocriiina po6oTa 3
1HbOpMaIITHUMHU JKEPEIIaMH
3 HEOPraHIYHO1 XIMii; JICKITis,
00roBOpeHHs, podoTa 3
HOpPMaTUBHUMU
JOKYMEHTaMH 3 HEOpraHI4HOT
XiMii; MpoBeIeHHS
EKCTICPUMEHTATbHUX
JOCIIDKEHB; PO3B’I3yBaHHS
3ajau.

OnuTyBaHHS; TECTYBaHHS,
BUKOHAHHS JOCIIIB 1ab0paTOpHOT
po0OOTH, BUPIIICHHS TIPAKTUIHUX
3aBJiaHb; PO3B’I3yBaHHS
PO3PaxXyHKOBHX 3a71a4; BUKOHAHHS
IHAMBIAYaTbHOTO 3aBAAHHS

CKO03. 3gatHicTh
JOCII/DKYBaTH pi3Hi piBHI
oprasizaiiii >kuBoro, 610J10T14H1
SIBUIIIA 1 TIPOIIECH.

Jleknis; Oecina;
IPOBEICHHS
eKCIIePUMEHTATIbHUX
JOCTIKEHB; PO3B’sI3yBaHHS
3a7ad4.

OnuTtyBaHHS; TECTYBaHHS;
BUKOHAHHS J0CIi/1iB Ja00paTOpHOi
poOOTH; BUPIIIEHHS NPAKTUYHUX
3aBJlaHb; PO3B’SI3yBaHHS
PO3paxyHKOBHX 3a/1a4; BUKOHAHHS
IH/IMBITyalbHOTO 3aBIAaHHS

CKO04. 3natHicTh
31iiicHIOBaTH 301p, peecTpaio i
aHaJi3 JaHUX 3a JOIIOMOT0I0
BIIMOBIAHUX METOMIB 1

Camocriitna po6oTa 3
iHpOpMaLIHHUMH DKepeTaMu
3 HEOPTaHIUHOT XiMii;
POBEICHHS

OnuTtyBaHHS; TECTYBaHHS;
BUKOHAHHS J0CIi/1iB 1a00paTOpHOT
poOOTH; BUPIILIEHHS MPAKTHUYHUX
3aB/laHb
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TEXHOJIOTIYHUX 3aCO0IB y €KCIIEPUMEHTAJIbHUX
MOJIbOBUX 1 1a00paTOPHUX JOCITIKEHb
yMOBax.

I1P02. 3actocoByBaTu Camocriiina po6orTa 3 OnuTyBaHHS; TECTYBAaHHS;
cydacHi iHpopmamiiiHi iHpOpMaLIHHIMHE DKEepeaMy | BUKOHAHHS JOCIiIIB JabopaTopHOi
TEXHOJIOTIi, MPOrpaMHi 3aCO0M | 3 HEOPraHIYHOI XiMil; po0OTH; BUPIIICHHS TPAKTUIHUX
Ta pecypcu IHTepHeTy s IPOBEJICHHS 3aB/laHb; BAKOHAHHS
iHpOpManiitHOTO 3a0e3neueHHs] | eKCIIePUMEHTATBHUX IHIMBiTyaTbHOTO 3aBIAHHS
npoheciiHo1 TiSITBHOCTI. JOCIIHKEHb

[1P07. Bonoxaitu npuiitoMmaMu CamocriitHa poOoTa 3 OnuTyBaHHS; TECTYBaHHS;
CaMOOCBITH 1 1HGOpMaLIHUMU JKEpeslaMy | BUKOHAHHSI IOCH1/11B 1JaOopaToOpHOi
CaMOBJIOCKOHAJIEHHS. YMITU 3 HEOPraHIuHO1 XIMIi; JeKIis; | poOOTH; BUPILICHHS MPAaKTUYHUX
MIPOEKTYBATH TPAEKTOPIIO POBECHHS 3aB/laHb; BUKOHAHHS
npodeciitHOTO PoCTy i E€KCIIEPUMEHTAIBHUX IHUB1IyaJIbHOTO 3aB/IaHHS
0COOHCTOTO PO3BUTKY, IOCHIIKEHD
3aCTOCOBYIOYM HA0yT1 3HAHHS

[1PO8. 3Hatu Ta po3yMiTH Jlexuisi; camocTiiiHa OnnryBaHHS; TECTYBaHHS;
OCHOBHI TEpMIHHM, KOHLeIMIll, | poboTta 3 iHGOPMaLIHHUMU | BAKOHAHHS JOCIIIIB JIabopaTOpHOL
Teopii 1 3aKOHM B Taly3l | JUKepelaMH 3 HEOpraHiyHoi | poOOTH; BUPILIEHHS MNPAKTUYHHUX
OlOJIOTIYHMX HAyK 1 Ha MEXI | XiMii; MIPOBEJICHHS | 3aBJaHb; BUKOHAHHSA
IIPEIMETHUX ray3en eKCIIEpUMEHTAIbHUX IHMB1yanbHOTO 3aBIAHHS

IOCIIIKEHD

3. 3MicT HABYAJBLHOI JUCHUILIIHA

3microBuii moayab 1. OcHOBHI 3aK0HU Ta MOHATTS XiMil. [lepioanyHmii 3aK0H.

Ximiuna ¢dopmyna pyxy martepii. KBanTtoBa OymoBa aroma. XBuiboBa (DyHKIIIS, PIBHSHHS
[proxaiarepa. [loHATTS XiMii: aTOM, MOJIEKYJ1a, XIMIYHUN €JIEMEHT, IPOCcTa (CKJIaJHa) peYOBHUHA, MOJIb,
BiIHOCHA aToMHa (MOJIEKYJIIpHA) Maca, MoJisipHa Maca. MaTeMaTHYHUI BUpa3d 3aKOHIB XiMil:
30epeKeHHsT MacH Ta EHEepTii, CTaJOCTI CKJIaay, KpaTHUX BiTHOIICHb, 3aKOHY CKBIBAJICHTIB, 3aKOHY
ABorajnpo, boitna-Mapiotra, ['eii-Jlroccaka, Illapas, 06’enHaHOro 3aKOHY Ta30BOTO CTaHy, PIBHSHHSA
MenneneeBa-Knamneipona.

Cknagnicte OynoBH aroma Ta ii eKkcliepuMeHTal bHHI J0Ka3. ATomHa mozenb bopa. KBantoBa
OynoBa aroma. KBanToBi uncna ta ix ¢izuynuid 3MicT. [I[puHIMNIHN 3aIOBHEHHS aTOMHUX OpOiTanei
enekrpoHamu. [Ipunmun ITayni, npaBuno XyHzaa, npaBuio KieukoBcbKoro.

3micToBuii MoayJsb 2. bynosa mosiekys. KomnuekcHi cnoyku.

Ximiynuii 3B’130K. KoBalleHTHUI 3B’SI30K. SIKHM YMHOM BUHHUKA€ I0OHHUH 3B 30K, METaIYHHH
3B’A30K. XapaKTepUCTHKAa JIOHOPHO-AaKLENTOPHOTO MEXaHI3My YTBOPEHHsSI KOBAJIEHTHOI'O 3B SI3KY.
[TonspHicTh 3B 3Ky, 1i KUIbKiCHAa XapakTepucTuka. CTymiHb MOJIAPHOCTI 3B’A3Ky. MakcuManbHa
KOBaJIGHTHICTh. HampaBieHICTh KOBaJEHTHOIO 3B’s3Ky. XapakTep riopuausanii opOitaneil Ha 3HaUeHHS
BaJICHTHUX KyTiB. Buan MonexynspHux opOitaneil. OCHOBHI XapaKTepUCTUKU XIMIYHOTO 3B’sI3Ky. MeToJ
BaJICHTHOTO 3B 513Ky /B3/. MeToa MonekynsipHuX opOiTanei.

OCHOBHI TOHATTA XiMii KOMIIJIEKCHUX CIHOJYK: KOMIUIEKCHHH 10H, KOMIUIEKCOYTBOPIOBAY
(ueHTpa’dbHUH aToMm), JraHaAd, KOOpAMHALIiHE 4YHciao. XapakTepUCTHKAa XIMIYHMX 3B’S3KIB Y
KOMIUIEKCHUX CHOJyKax. Buayu i3omepii KOMIUIEKCHMX CIIOJIYK (F€OMETpUYHa, ONTHYHA, COJbBATHA,
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loHi3amiiiHa, KOOpAWHaLiliHa, i3oMepis 3B’sa3Ky). HomeHkiaTypa, METOIU OJepKaHHS KOMILIEKCHUX
CHOJyK Ta ix BnactuBocTi. KommiekcHi crosryku B XiMii Ta 6ioJorii.

3micToBuii MoayJib 3. OCHOBHI 3aKOHOMIPHOCTI NPOTiKaHHA XiMIYHUX peakuiil. Teopis
OKHMCHO-Bi/THOBHUX PeaKIii.

HIBuakicTe peakuii Ta i 3aJeKHICTH Bif TemmepaTypu 1 KoHueHTpamii. Di3WyHHMA 3MicCT
KOHCTAHTH IMIBUAKOCTI XiMi4HO1 peakiii. Po3MipHICTP KOHCTAaHTH HIBHAKOCTI Ui peakuii mepuioro,
apyroro mopsaky. TemmeparypHuid Koe(illieHT XIMIYHOI peakiii. 3ajeKHICTh KOHCTAaHTH IIBUAKOCTI
peakuii Bix remmneparypu. Eneprist aktuBamii. O6G0poTHI Ta HEOOOPOTHI peakiii. XimMiuHa piBHOBara Ta ii
3aJIeKHICTB BiJ 30BHIIIHIX yMOB. [Ipuanun Jle-Ilarense.

CryniHb OKMCHEHHs (BMILA, HUXKYa), BIAMIHHICTD BiJl BaJIEHTHOCTI. BIIHOBHUKHM Ta OKHCHHUKH.

EnemenTtun, mo MarmTh HaWOUIBII CHJIBHI OKHCHI Ta BIIHOBHI BJIaCTUBOCTI. BrumB cepenoBuina Ha
XapakTep mNpoTikaHHS peaknii. Kiacudikaiis OKHCHO-BITHOBHHX peakKilid, CKIagaHHS pPIBHSHb
OKMCHO-BIJTHOBHHUX PEAKITIil.

3micToBuii Moayab 4. OCHOBHI XapaKTepPUCTUKH PO3YMHIB eJIeKTPOJIITIB Ta HeeJIeKTPOJIiTiB

Po3umnu: po3OaBiieHi, KOHILEHTPOBaHI, Hacu4yeHi, mnepecuueHi. Crnocodbu BUpPaKEHHS
KOHLIeHTpalii po3uuHiB. KosiraTuBHi BIaCTUBOCTI po3unHIB. THCK mapu HaJ po3uyMHOM. OCMOTHYHUN
TUCK po34MHiB. 3akoH Bant-I'odda. 3HaueHHs ocMocy B 010J0TTYHHX Ipoliecax. Temneparypa KUIMiHHA 1
TeMIieparypa Kpuctanizamnii po3uuHis. I ta Il 3akon Payms.

CunbHi Ta cimabki enekrponitu. CTymiHb Ta KOHCTaHTa aucomianii. diziojoriyHa fgis 10HIB
TiApOTeHy Ta TiApoKCcHA-10HIB. 3akoH posbaeieHHs OcTBaibaa. B 4oMy CHIIBHI €JIEKTPOJIITH HE
MIOPSIIKOBYIOTHCSL 3aKOHY JII0OYMX Mac. AKTHBHICTh 10HIB. HampsMmok mpoTikaHHS peakirii oOMiHy B
po3unHax enekTpodiriB. loHHmMI M00yTOK BOAM. BoaHEBUH 1 TiIPOKCHUIBHUN TOKa3HUK. MeTtoau
Bu3HaueHHs pH. JIoOyTok po3unHHOCTI. ['i1p0i3 coeid.

3micToBui MOAYJIb 5. XapaKTepUCTHKA eJIEMEHTIB roJi0BHOI Ta nodiyHol mixrpynu Ii IT
rpyn IIC. EnemenTu rososnoi miarpynu Il rpynu nepionn4unoi cucremu

JIykH1 Ta Jy)KHO3EeMEJIbHI MeTajaH, iX A00yBaHHs, BJIACTMBOCTI 1 3acTtocyBaHHsA. IlepekucHi
CHoJIyKu S-enemeHTiB. Kucii, ocHOBHI coii S-enemeHTiB. OxaepkaHHS TIIPOKCHUIIB Ta BHBYCHHS iX
BJIACTUBOCTEH. BiOreHHa posib KalbIiI0 1 HATPit0. BacTUBOCTI CHONYK JTYKHHX Ta JIY)KHO3EMEIbHHX
€JIEMEHTIB.

3arasibHa XapakTepUCTHKA. bop, mommpeHHs B Tpupoai Ta J00yBaHHS, BJIACTUBOCTI 1
3acTocyBaHHs. bopanu, onepkanHs, OymoBa. OKCUT€HBMICHI CIIOJYKH OOpy, aJIFOMIHIIO, Taliio, 1HIIO,
Taiito, BnactuBocti. Oproboparna kuciora. bop sk mikpoenemeHT. bionmoriuna pons crnonyk bopy ta
ANIOMIHIIO.

3micToBuii moayJsb 6. Egementn VI ta VII rpynu nepioanyHoi cucremu

JloOyBaHHsI, BIacTUBOCTI Ta 3acTocyBaHHs d-ememeHTiB VI rpynu. J[oOyBaHHS Ta BIIaCTUBOCTI
xpomy(Ill) rigpokcuay. Ilepexim xpomary B muxpomar i 3BOpoTHiN mporec. CHOIyKH 3 PIZHUMHU
CTYNEHSMHU OKHUCHEHHS, X BJacTUBOCTI. OKMCHIOBaJIbHI BIACTUBOCTI CHOJYK LIECTUBAJIEHTHOIO XpOMY.
JloGyBaHHS MaJOpO3YMHHUX XpoMmartiB. ['iaponi3 coneit xpomy(Ill). biorenna poxs MomiOaeny.

JloOGyBaHHs, BIacTUBOCTI Ta 3actocyBaHHs d-enemeHTiB VII rpymu. JloOyBaHHS Ta BJIaCTHBOCTI
manrany(Il) rizpoxkcuny. Cnoiayku 3 pi3HHMH CTYNEHSIMH OKHCHEHHs, iX BJIAacTHUBOCTI. OKHCHIOBaJIbHI
BractuBocTi MaHrany(IV) oxcuny. BrumB cepenoBuilia Ha OKHCIIOBAJIbHI BJIACTUBOCTI CIOJYK
manrany(VII). 3nauennss Manrany B 6i0yiori4HuX npouecax. CHOMYKH 3 pI3HUMH CTYNEHSIMH OKUCHEHHS,
X BIACTHUBOCTI.

3micTroBuii MoayJb 7. EnemenTn VIII rpynu nepionnynoi cucremu. Enementu ronosHoi
niarpynu V rpynu nepioiM4Hoi cucTeMu



3AMIOPI3bKNI HALIOHAJIBHAN YHIBEPCUTET
Cunabyc HaBYaIBHOT JUCIHUILTIHU
CimeiictBo @epymy, BIACTHBOCTI Ta 3actocyBaHHs. Jlis Ha 3ai30 KHCJIOT Ta JyriB. "B
rigpokcuais gepymy(Il), kobansty(Il), mikomy(Il), ix ximiyai BracTuBOcTi. OKHCHEHHS TiIPOKCHIIIB
bepymy(Il), kobanbry(Il), mHikomy(Il). Sxicui peakuii kationiB Pepymy(ll) i1 (III), KobGambsty(Il),
Hikony(IT). biorenna pons @epymy, Kobansty, Hikomy.
Hitporen y mpuponi, ¢ikcamis arMoc(epHOro HITpOreHy, 3HAU€HHS HOTO CHOJYK IS
pociuaHOTO CBiTY. ['imporenoBmicHi cmomyku Hirporeny. Oxcuam Hirporeny. Hirpatna (a3otHa
KHCIoTa) Kuciora. Biactusocti criosryk Hitporeny 1 @ocdopy, ix 3acTocyBaHHsS Ta 0i0TeHHA POJIb.

3microBuii Mmoayab 8. EnemenTn rososnoi niarpynu VI ta VII rpynu nepiogu4noi cucremMu

OxcureH B pHUpPO/Ii, 0P KaHHS KUCHIO. by/ioBa aToMiB Ta MOJeKy/I. AnoTporris. Bukopucranus
Oxkcureny Ta ioro cmoiayk. Okcuau 1 MEPOKCHIM METaliB 1 HEMETaliB, iX XIMIYHI BJIACTHBOCTI.
bionoriuna ponp Oxcureny. Cynbdyp, (pi3MuHi 1 XIMIYHI BJIACTUBOCTL. ['IAPOT€HOBMICHI CIHOJYKH
Cynbdypy. Exonoriuna pons Cynedypy. OxcurenomicHi crionyku Cynsdypy, ix BractuBocTi. Peakiii
SIKICHOTO BUSIBJICHHS CYIb(Dia-, cynbdat-, cynbdiT- Ta Tiocynbdar-ioHiB. biomoriuna poss Cynsdypy.

lanmorenu, 3aranpHa XapaKTepUCTHKA, NOOyBaHHS 1 BIACTHBOCTL. XJIop, (I3UYHI Ta XIMIiuH1
BJIACTUBOCTI. ['aloreHoBoAHI, XJopuaHa KucioTra. OKCUT€HOBMICHI CIONYKH XJOpY, iX BIaCTUBOCTI.
Bbpowm, #ion. Peakuii BusiBieHHs rajoreHin-ioHiB. bionoriuna posb enementiB VIIA rpynu nepionndyHoi
CUCTEMH.

4. CTpyKTYpa HABYAJIbHOI JUCHUILIIHA

Buj zanarrsa Ha3Ba Temn KinekicTh 3rigno 3

/poboTn TOUH PO3KJIaIOM
o/n.¢..

Jlexis 1 OcHO8HI Knacu Heop2aHiYHUx CnoJyK. 2 1 pa3 na

2 mudrcHi
/mudicoens 1

JlaGopaTtopue | OoepoicarHs Kuciom, 2iopoxcudie ma co.eil. 2 1 pas na

3aHATTS | Hocaix 1. Onepxxatu rigpokcug Mg(OH)2 1 2 muoicHi
JIOBECTH MO0 BIIACTUBOCTI. /musicoeHsb 2

Hocain 2. Opepxatu rimpokcuaun Ni(OH)z 1
Al(OH)z; Bu3HauuTH, AKUH 3 HUX € aM(POTEPHUIA.
Hocaix 3. Onepxatu OLTOBY KUCIOTY Ta
MIATBEPIUTH 11 yTBOPEHHS

Hocaix 4. OnepxaT Kajblliii KapOOHAT Ta

rigpokapOoHaT
Hocuain 5. Onepxatu miroMOyM rigpokcoarerar
Pb(OH)CH3COO
Camocriiina | BusnadenHs, ckiaj i HOMEHKIATYpa, 6
pobora kiacudikaiisg OKCUAIB, XIMIYH1 BIACTUBOCTI

COJIETBOPHUX OKCHUJIIB, CIIOCOOU OJIep KaHHs
OKCHJIIB. BuzHaueHHs (3arajipHe Ta 3 MOTJIsay
€JIeKTPOIITUYHOT Arcomialii), CKias i
HOMEHKJIaTypa, KiIacudikaris, XiMiuH1
BJIACTUBOCTI JIYTIB Ta HEPO3ZUUHHUX OCHOB,
CrocoOu oJiep>KaHHs OCHOB, KUCJIOT, CEPEHIX Ta
KHCJIMX COJIEH, 1X MOMMUPEeHHs B Ipupoai. SBuie
amdorepHocTi. XiMiYHi BIaCTUBOCTI, CIOCOOU
oJiepaHHs aM(OTEPHUX OKCHUIB 1 TAPOKCH/IIB.
I"'eHeTHYHI1 3B’SI3KM MK KJJacaMU HEOpraHIYHUX




3ATIOPI3bKUI HALIIOHAJIBHUI VHIBEPCUTET
Cunabyc HaBYaIBHOI TUCIHUILTIHU

CTIOJTYK.
Jlexuis 2 OcHogHi nowssmmsi i 3aKOHU XIMii 2 1 pas na
2 muoicHi
/mudicoens 1
JlabopaTtopue | OcHO8HI 3aKOHU MA NOHAMMSA XIMiT 2 1 pas na
3aHATTS 2 Po3B’stkiTh 3a1a4i: 2 muoicHi
1. Busnaure ne Ouremie mosiekya B 1 v NHz un B /mudicoens 2

1 r N2? ¥V ckinbku paziB?

2. Macosi vactku Kaiiro, Xpomy ta OKkcureny B
CKJIaJ[l CIIOJYKH BIATOBIIHO MOPIBHIOIOTH: 26,53
%; 35,37 %; 38,1 %. 3naiitn GopMyITy CITOTYKH.
3. Sxwuit 00’eM 3a HOpMaIBHUX YMOB 3aiime 60 Kr
amiaky (NHz)?

4. Ta3, mo 3aitmae 00’eM 1,5 1 3a HOpMaTBbHUX
yMoB, Mae Macy 4,29 r. SIka mMonsipHa Maca 11bOro
razy?

5. Busnaute MoONspHYy Macy rasy, SKHil 3a
temneparypu 21°C Tta THCKY 722 MM pT.CT.
3aiimae 00’emM 2 11 1 Mae macy 5,04 1.

6. Ckimpkn rpamiB  Cymbedypy T1a Depymy
HEOOX1IHO MpUroTyBaTH, OO oTpumaru 2,2 T
depym (1) cynpdiny?

7. O6’eM rasy popiHIoe 2 aM° mpH THCKY 2-10°
[Ta. OGumcniTh, TPU SKOMY THCKY 00’€M Tazy
6yne nopisatoBatn 1 M°, sxmo T = const.

8. 3a temmneparypu 7°C 00’em ra3y nopisHtoe 750
MJ. Busnaure 3a sikoi Temmeparypu 00’e€M Tazy
Oyne nopiBHroBatu 1,5 1, sikmo P = const?

9. 3a 15°C tuck y OasioHi 3 KHCHEM JOPIBHIOE
91,2 -10? xITa. 3a sIkoi TeMIepaTypu BiH CTaHe
piBarM 101,33-102 kI1a?

10.flkuit 00’eM 3a HOpPMAJIBHUX YMOB 3alMYTh
0,4-10° w™® rayy, 110 3HaXOJIUThCS  3a
temneparypu 50°C Ta tcky 0,954-10° ITa?
11.Tlpu aii HaIMIIKY XJIOPUIHOI KHUCIOTH Ha
8,24 r cymimi manras (IV) okcuay 3 HeBimoMuUM
okcugoM EQO2, koTpuii He pearye 3 XJIOPHAHOIO
KHCTIOTOI0, oTpuMano 1,344 i1 razy (u.y.). Y xoxi
IHIIIOTO  JOCHTiy BCTAHOBJEHO, WIO0 MOJIbHE
BigHOmeHHs MaHraH (IV) okcuny 10 HEBiZOMOTO
okcuny JopiBHioe 3:1. Busnaute dopmyny
HEBIZIOMOTO OKCHJY Ta po3paxyiTe Horo macoBy
JIOJII0 B CyMilIi.

12.5Iky macy cipku HOTpiOHO B3sTH, OO Yy Hil
OyJl0 CTUIBKM K aTOMIB, CKUIBKH X MICTUTBCS Y
3a1i31 Macoro 3,08 r?

Camocriiina | /laTy BU3HAuUEHHS MOHSITH: «aTOM», «MOJIEKYIay, 10
poboTta «XIMIYHHH ~ eleMeHT»,  «mpocta  (CKIaaHa)
pEUYOBHMHA»,  «MOJIbY»,  «BIJIHOCHA  aTOMHa

(MOJ'ICKYJ'IHpHa) Maca», «KMOJISIpHA Macay.




3ATIOPI3bKUI HALIIOHAJIBHUI VHIBEPCUTET
Cunabyc HaBYaIBHOI TUCIHUILTIHU

Jlatm BU3HAUEHHS Ta HANMCATH MaTeMaTUYHUM
BHpa3 3aKOHIB: 30EpeXeHHS Machu Ta CHEeprii,
CTAJIOCTI CKJIaay, KpaTHUX BITHOIIEHb, 3aKOHY
eKBIBJICHTIB,  3aKkoHy  ABoraapo,  boiins-
Mapiorra, [eii-Jlrocaka, Illapns, o6’egHaHOTO
3aKOHY Ta30BOTO CTaHy, IEPIOJUYHOTO 3aKOHY
H.1.  MenneneeBa, piBHIHHI  MeHeneeBa-

Knaneipona.
Jlexmis 3 byoosa amoma 2 1 pas na
2 muoicHi
/mudicoens 3
JlabopaTtopHe | BuzHnauenHs eKgi8aieHmMHOI Macu Memaiy 2 1 pas na
3aHATTSA 3 Po3B’sikiTh 3a1a4i: 2 muoicHi
1. CkinbKy OKCUAY YTBOPUTBHCS IPU OKUCHEHHI 3 /mudicoens 4
I METally, €KBIBaJE€HTHA Maca SIKOTO JOpPIBHIOE 9
r/MoJb?

2. 3HaWJITh €KBIBAJICHTHY Macy METaly, SKI0 B
Horo xXJIOpHIi MacoBa dactka xjiopy 79,78 %.

3. Jlesika Maca MeTaily, eKBiBaJIeHTHa Maca SIKOTO
nopiBHIOE 28 T/MOJB, BUTICHSE 3 Kuciotu 0,7 1
BOJHIO (H.y.). BusHauuTt macy merany.

4. ApceH yTBOPIOE JBa OKCHJM, OJUH 3 KOTPUX
MICTUTD 65,2 % As, a IHITHAH
75,72 % As. BusHaumTH CKBIBAJICHTHI MacH
apceHy y JBOX BUIIJIKaXx.

5. [Ipu Tepmiunomy posmami 6,8 T HITpaTy
OJHOBAJICHTHOIO MeTally yTBOopwiocs 5,52 T
HITpUTY. BU3HAUNTH €KBIBAJICHTHY Macy MeTay.
6. Meran wmacoro 4,086 -10° kr BuricHse 3
kuciotu 1,4 1 Boanio (H.y.). Taka x Mmaca MeTaimy
BuTicHAe 12,95-10° kr mmoMOyMy 3 po3umMHIB
oro coseil. OOYHMCIITH EKBIBAJIEHTHY Macy
CBUHIIIO Ta OT0 BaJICHTHICTb.

7. OmHakoBa maca MeTairy 3’eIHyeThes 3 1,42 T
xjopy 13 1,92 r KucnoTHOro 3ayuiiKy. 3HAHAITH
€KBIBAJICHTHY 1 MOJSIPHY Macy KHCIOTH, SIKIIO
BiJIOMO, 1110 KHUCJIOTa IBOXOCHOBHA.

8. Hns pozumnenns 1,22 r MeO Burparunu 30
M 1M po3unHy xJIOpuAHOI KuciaoTH. BuzHaute
SKUI 1€ MeTal 1 OOYHCIITh HOro eKBIBaJeHTY
Macy.

9. B po3uuH XJIOpUAHOI KHUCIOTH 3aHYPUIU
MeTallluHy IulacTUHKY Macoro 50 r. [Ilicns
BuTicHeHHs 336 ™Mn BoaHO (32 H.y.) Maca
MJIACTUHKHU 3MEHIIIIACH Ha
1,68 %. Yomy mAOpiBHIOE €KBIBaJIeHTHAa Maca
MeTaiy, 3 SIKOTO 3po0JieHa TiacTuHKa?

Hocuain 1. Buznauenss Merany 3a iloro
€KBIBaJIEHTHOIO MACOI0

Camocriitna | 1. Buznaure, aToMy SIKOTO XIMIYHOTO €J€MEHTa 6
pobora BIJINOBiTa€ €JIEKTPOHA dopmyna
1522522p®3s23p°4st.




3ATIOPI3bKUI HALIIOHAJIBHUI VHIBEPCUTET

Cunabyc HaBYaIBHOI TUCIHUILTIHU

2. Cxnazite eneKTpoHHI (GopMynu 1 CKOpoueHi
eJNIeKTpOHHI Gopmynu: a) aroma XJopy; 0) ioHa
CI™; B) atoma Kansito; r) iona Ca?".

3. MoscHite, Aki opbirani atoMa 3aMOBHIOIOTHCS
panimre: 4s uu 3d ? 5s uum 4d?

4. 3HaiiniTh B TEpIOJUYHIN CHUCTEMi XIMIYHHUX
enementiB  J[.I. MeHzaeneeBa eIEMEHTH  —
enekTpoHHi aHanorn OxcureHy. 3amumith ix
CKOpOYeHi eleKTpoHHI (popmynu. BusHauute ix
CTYICHI OKHCIICHHS B CIIOJYKaX.

5. JlaiiTe xapaKTepUCTUKY 3MIHAM BJIACTHBOCTEH
okcuniB enemenTiB 1l mepiony.

6. 1o Ha3uBaIOTh CTyNIEHEM OKUCHEHHS?
BusHauuTy CTyniHb OKUCHEHHSI €JIEMEHTIB B
Takux croinykax: KMnQOs, KoMnOs, MnO2,
K2Cr207, KoCrOa, Cr0s.

Jlekis 4

Ximiunuii 36’330k i 6Y008a MOJEKY

1 paz na
2 MudicHI
/mudicoens 3

JlaGopaTtopHue
3aHATTS 4

Keanmosa meopis 6yooeu amomis.
3akonomipHocmi y 3MIiHI 61acmugocmeti
enemenmis I[1C no epynax ma nepiooax

Hocaix 1. YTBOpeHHs 0THOATOMHUX 10HIB
MeTaliB

Hocain 2. VYTBOpeHHS OJHOATOMHHMX 1OHIB
HEMETaiB.

Hocaix 3. BnactuBocTi rigpokcuaiB enemeHTiB 111
nepioay

1 pa3 na
2 MudicHi
/muoicoers 4

CamocrTiifiHa
pobora

1. TlosicHicTh, $Ky BaJCHTHICTh (32 YHCIIOM
JIBOIICHTPOBHUX JBOEJIEKTPOHHUX 3B’S3KIB) MOKHA
MPUMKCATA IEHTPAIbHOMY aTOMY HACTYIHUX
cronyk: BeHz, NH4*, BHy™.

2. Bu3HauuTH Ha OCHOBI pPO3paxyHKIB THII
XIMIYHOTO 3B’SI3KY B CIIOJTYKax (3a
€JICKTPOHETATUBHICTIO):

3. BusHauuTH, fKy OpOCTOpPOBY KOHGQIrypaiiro
MatoTh Mosekynan: SOz SOz, BeFz, BFz, NFs,
OF,? SIki 3 HUX MarOTh EJICKTPUYHHUH MOMEHT
umons (w)?

4. Posp’s3atu 3anauy: [omxkwuna aumnons CHCl3
nopiBaroe 0,4-10® cm. BusHauutn enexrpuyHHil
MOMEHT JIUTOJIS.

12

Jlexmisa 5

Komnnexchi (koopounayiiini) cnonyku

1 pas na
2 MudicHi
/mudicoens 5

JIaGopatopHe
3aHATTA S5

Ximiunuii 36’5130k ma 6y0oea monexyi. Memoou

ganenmuoeo 36’s3ky (B3) ma monexynsaprux
opoimaneti (MO)

KoHTpoJbHI 3an1MTaHHs Ta BIPaBH
1. Ha3BiTh BUAM XIMIYHOTO 3B SI3KY.
2. Cdopmymroiite MeXaHi3M
KOBAJIEHTHOT'O 3B SI3KY.

YTBOPEHHS

1 pas na
2 MudicHi
/mudicoenv 6




3ATIOPI3bKUI HALIIOHAJIBHUI VHIBEPCUTET
Cunabyc HaBYaIBHOI TUCIHUILTIHU

3. IosicHiTh, SKMM YMHOM BHHHMKA€ 1OHHHH

3B’A30K.
4. TlosicHicTh, $K YTBOPIOETbCS METAIIYHHUNA
3B’A30K.
5. [aiite XapaKTEPUCTHUKY JOHOPHO-
aKIETITOPHOMY MeXaHI3My YTBOPEHHS

KOBAQJICHTHOTO 3B SI3KY.

6. [laiitTe BHU3HAUCHHS TOHATTS «IOJIAPHICTH
3B’SI3KYy» 1 Ha3BiTh 11 KUIbKICHY XapaKTePUCTHKY.
7. TlosicHITB, BiJ HYOrO 3AJICKUTh CTYIiHb
MOJISIPHOCTI 3B SI3KY.

8. Xapakrepu3yiiTe TIOHATTS  «MaKCHMallbHA
KOBaJIEHTHICTb». B oMy BoHa Bu3HavyaeThCs?

9. TlosicHiCTB, 'y YOMY TIOJIATAa€ MPUYMHA
HaIPaBJIEHOCT1 KOBAJIEHTHOTO 3B’SI3KY.
10.Bu3sHaure, K BIUIMBAE XapakTep TiOpuan3aii
opOitaneii Ha 3HAYeHHsS BAJICHTHUX KYTIB.
Hagenite nmpuxiamy.

11.TlosicHITH, Y YOMY HOJIATAE PI3HULA MK G- 1 -
3B’ I3KaMHU.

12.Po3moAiniTh ~ BAJEHTHI  CIEKTPOHH  IIO
opoOitansx wmoyekyn Hz, N2,02, F2, CO, NO;
pO3paxyiTe KpaTHICTh 3B’S3KY B IIUX MOJIEKYyJIax.
13.CdhopmysmtoiiTe HaWBaKIIMBIII TOHATTS TEOPii
BAJICHTHUX 3B’s3KiB. flka 13 mousekyn Bz um Cp
XapaKTEPHU3YEThCS OUIBIII BHUCOKOKO  EHEPTIEI0
mucorriariii Ha artomu? IlopiBHSHTE MarHiTHi
BJIACTUBOCTI I[UX MOJIEKYIL.

14.TlosicHiTh, SIKi 13 HA3BaHUX YaCTUH HE MOXYTh
ICHYBaTH B CTIMKOMY cTaHi 3 mo3uiliii Teopii MO:
a) Ho", 0) Hz, B) Ho, 1) Hez, n) HHe?
15.BusHaure, K 3MIHIOETHCS JTOBXKHMHA 3B’SI3KY,
€HEepTis AUCOoIlaIlii 1 MarHiTH1 BJACTUBOCTI B ALY
022 — 0y — 02 — O2". Binnosizni MoTuByiiTe.
16./laiiTe = BH3HAYCHHS TMOHATTA  «BIJHOCHA
€JIIEKTPOHETaTUBHICTH ~ aToMiB».  Po3paxyiite
PI3HULIIO  BIIHOCHUX  EJIEKTPOHETaTUBHOCTEH
atomiB Jutst 3B’s13kiB H — O Ta O — E B cnonmykax
E(OH)2, ne E — Mg, Ca uu Sr Ta BU3Ha4HTh: a)
akuii 3 3Bs3kiB H — O uwn O — E
XapaKTepU3yeTbCsd B KOXKHIM MOJIEKYINi OLIBIIOIO
CTYMNIHHIO 10HHOCTI; 0) SIKUW XapakTep Aucoliamii
WX MOJIEKYJ Y BOJHOMY PO3UHHI?

17.Po3p’sokiTh  3amauy: JIUMONBHUH  MOMEHT
mousiekynn HCN  nopisaroe 2,9 D. Busnauutn
JOBKUHY JTUTIOJIS.

Camocriitna | 1. TlosicHuTH, sKi  CHOJYKH  Ha3UBaIOThCA 10
pobora KoMmIuiekcHuMH. Ilo Take KOMIUIEKCHHMH 10H,
KOMIUIEKCOYTBOPIOBAY, JIraHId, KOOpIUHALIHEe
qucao?

2. Buznauutu CTYIiHB OKHUCHEHHS Ta




3ATIOPI3bKUI HALIIOHAJIBHUI VHIBEPCUTET
Cunabyc HaBYaIBHOI TUCIHUILTIHU

KOOpAMHAIIIHE YHCIIO0 KOMIUIEKCOYTBOpPIOBaYa B

HACTYITHUX KOMIUIEKCHUX choJiykax. Jlatu im
nazBy: K2[Co(CN).]; K[Pt(NH3)Cls]; Ca[ZrFe];

H[Co(H20)2(CN)a]; [Pt(NHz3)2Cl];
[Pt(NH3)sCIICls.
3. Hamucaru KOOpAWHAIKHI bopmymnu

KOMIUIEKCHUX ~ CIIONYK, OOIpyHTYyBaTH BHOIp
KOMILJIEKCOYTBOpIOBauYa Ta BKa3aTU iX Ha3BH:
KCN - Co(CN)3 - 2H20; CoCls- 4NH3- H>O; 3NaF
- AlF3; PtCls - 5NH3; 2NH4Br - CuBr; - 2NHs;
2Ba(OH)2 - Cu(OH)a.

4. Bigomo, 1m0 3 pO34YMHY KOMIUIEKCHOI COJi
CoClz:6NH3 aprenTym HiTpaT ocCaKye YBeCh
xJop, a 3 pozuuny CoClz-5H20 Ttinbku 2/3 xmopy.
Hanucatu xoopauHaiiitni popmynu 060X coueid,
PIBHSIHHS 1X JMcOLIaIii Ta BUpa3 JyUisi KOHCTAHTU
HECTIHKOCT1 KOMIUICKCHUX 10HIB.

5. TlosichutH,  AKI  KOMIUIEKCHI  CHOJIYKH
Ha3MBaIOThCS XenaramMu. Hapectu mnpuKiIagu
YTBOPEHHS TaKUX CIOJIYK.

6. Iosicautu, womy po3unn CdCly mpu mii myry
yrBopioe ocaax Cd(OH)2, a pozuun [Cd(NH3)4]Cl2
0Cajay He YTBOPIO€?

Jlexuis 6 OKucno8anbHo-8IOHOBHI pearkyii 2 1 pas na
2 mudrcHi
/mudicoens 5
Jlabopatopue | Komnaexcui (koopOounayiiini) cnoayku 2 1 pas na
3aHATTS 6 Hocaix 1. Onep>xaHHsl aHIOHHUX KOMIUIEKCIB 2 MudicHi
Hocain 2. OnepxaHHsI KATIOHHUX KOMITJIEKCIB. /musicoers 6
Hocaix 3. KoMIuiekcH1 CIOJIYKH B peakIisix
0OMiHYy
Hocaix 4. CTiiikicTh Ta IUCOIMIaIis KOMIDIEKCHUX
10HIB.
Camocriiina | 1. BuszHaumTH, sKI 3 TepepaxoBaHUX HIDKYC 8
poboTta PEYOBHH MOXYTh MPOSBIATU: TUIBKH BIACTHUBOCTI

OKHCHHKA, TUIBKM BJIACTHMBOCTI BIJHOBHHKA,
BJIACTHBOCT]I SIK BIJHOBHHMKA, TaK 1 OKHCHHKA:
KMnO4, MnO,, V20s, KiI, PbOz, NHs, HNO.,
NazS, NaxSO3, HNO3, KoCr207, PH3?
2. Ilinibpatn KoedilieHTH B PIBHAHHS OKHCHO-
BIJIHOBHHMX PEaKIIii:

HNO2> — HNO3 + NO + H20

TiClz — TiClz + TiCl4

KoMnO4 + H2O — KMnO4 + MnO2 + KOH

H202 — H20 + O>

Bkazatu Tun peaxitii.
3. Bkazatu OKMCHUK 1 BIIHOBHUK Ta MigiOpaTu
Koe(illieHTH B PIBHSIHHSIX OKHUCHO- BITHOBHUX
peaxiiiii. Bkazatu THI peaxiriii.

NH4NO2 — N2 + H.0

KCIO; — KC1 + O3

Pb(NO3)>, — PbO + NO2 + O>




3ATIOPI3bKUI HALIIOHAJIBHUI VHIBEPCUTET
Cunabyc HaBYaIBHOI TUCIHUILTIHU

4. Tligibpatu xoedimieHTH B PIBHAHHSAX OKHCHO-
BITHOBHUX PEAKIIii.

Zn + H2SO4(xomn) — ZnSO4 + H2S + H20

Mg + HNO3z — Mg(NOz)2 + NHsNO3s + H20

Cu + HNO3z — Cu(NO3)2 + NO + H;0

KMnOs + HClkouyy — Cl2 + MnCl, + KCI +
H20

K20r207 + HCI(KoHu) - ClZ + CI’C|3 + KCI +
H20

Bxkazatu Tun peaxirii

Jlekmis 7

Ximiuna Kinemuka

1 pas na
2 muoicHi
/mudicoenv 7

JlabopaTtopHe
3aHATTS 7

OKucno8anbHo-8i0HOBHI pearyii

Hocaix 1. Po3mizHaBaHHS OKHCHIOBAJIBHO-
BIJIHOBHHUX peaKIlin

Jocaix 2. OxucHIOBaNBbHI BIACTHBOCTI KaJTIi
TXPOMATY

Jocain 3. OxucHIOBaNBbHI BIACTHBOCTI KT
TepMaHTaHaTy

Hocain 4. Bumus pH cepenoBuiia Ha xapakrtep
BIIHOBJICHHSI KQJII IEpMaHTaHATy

Hocaix 5. OxucHIOBaIbHO-BITHOBHA MOABIHHICTH
T1APOTeH MEPOKCUIY

1 pas na
2 muoicHi
/muoicoers 8

CamMocTiiiHa
poborta

1. TlosicHiTh, sKI XIMIYHI peakilii Ha3WBaIOTh
00opoTHEMH. B domy pi3HHIT MK 0OOPOTHHUMHU
Ta HEOOOPOTHUMH PEaAKITiSIMU ?
2. Poskpmiite  QiBBUYHHMI  3MICT  KOHCTAaHTH
pIBHOBaru XiMi4HO1 peakiii.
3. Cdopmymrorite mpuniun Jle-IlaTenbe.
4. Pos3p’sokith 3amavy: OOYHCIITP KOHCTaHTY
piBHOBary juis peakiii: 2SOz + Oz <> 2S03 sk110
npu HacTaHHI  pIBHOBaru KOHIICHTpaIlii
pearyrounx pedoBuH Oymu Taki: [O2] 0,05 moub/i;
[SO2] 0,1 monb/m; [SOz] 0,9 Mons/n. B skomy
HaMpsIMKY 3MICTUTBCS pIBHOBAra Iii€i peakiii npu
30UTBIIIEHH] TUCKY?
5. Po3p’sokite 3amauy:  BusHauuTh, sKOMY
HaMpsIMKY 3MICTUTbCS pIBHOBAra peaxifii:

Aaw) T Bap) > 2AB()
SKIIO THCK 30UIBIIMTH B 2 pa3v 1 OJHOYACHO
MIBULIUTH TEMIIEPATYPy Ha 10°C?
TemneparypHi KoedillieHTH MIBUAKOCTI IPSAMOi 1
3BOPOTHOI peakilii BiIMOBIAHO piBHI 2 1 3.

Jlekis 8

TE]]. I'ioponiz coneti

1 pas na
2 MudicHi
/musicoeHs 7

JIaGopatopHe
3aHATTS 8

1l1suokicme ximiuHux peaxyiti ma ii 3anedxicHicms
8i0 memnepamypu ma KoHyeHmpayii. Ximiuna
pisHosaza ma ii 3an1excHicms 8i0 306HIUHIX
¢axmopis

JocJia 1. BruinB KoHIIEHTpaIlil pearyrounx

1 pas na
2 muoicHi
/mudicoenv 8
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PEUOBHUH Ha MIBUAKICTH Peakilii B TOMOTEHHIN
cucTeMi

JocJia 2. BriuB TeMneparypu Ha MBUIKICTh
peaxiiii B TOMOTeHHIi cucTeMi

JocJia 3. BruinB KOHIIEHTpAIlil peareHTiB Ha
XIMiYHY piBHOBary

JocJin 4. Bruus kaTanizaTopa Ha IBUIKICTh
peakiii

CamocriiiHa
poboTta

1. Po3KpUTH CyTHICTH TEOpii EIEKTPOJITHIHOT
nucoranii.

2. TlosicHUTH, IO TaKe CTYIiHb ENEKTPOJITUIHOT
JucoLianii, KOHCTaHTa €JIEKTPOJIITUYHO]
mucouianii. Big sikux gaxkTopiB BoHU 3as1ekKaTh?

3. CdopmymroBaTi 3aKOH po30aBICHHS
OctBanba.

4. TlosicHuTH, B 4YOMY CHJIbHI EJIEKTPOJITH HE
MIANOPSAAKOBYIOThCS 3aKOHY JIFOUHUX Mac.

5. Jlatm BHU3HAYEHHS TIOHATTS  «aKTHBHICTH
10HIBY.

6. IosicauTi, B SKOMY HaNpsSMKYy IPOTIKAIOTh
peakirii oOMiHy B pO34MHaX €JIEKTPOJIITIB.

7. JlaTh BU3HAYEHHS 10HHOTO JOOYTKY BOJIH.

8. Jlatm BM3HAuYEHHS BOJIHEBOTO mMoka3Huka (pH).
9. Hasatu meroau Bu3zHaueHHs pH.

10

Jlekrisa 9

Po3zuunu neenexmponimis

1 pa3 na
2 MudicHI
/muoicoers 9

JlaGopaTtopHe
3aHATTA 9

Enexmponimuuna oucoyiayis

Hocaix 1. BusnadeHHsi peaxiiii cepeioBuIa
PO3UYHHIB 32 IOMTIOMOTOI0 1HIMKATOPIB

Jocaix 2. BracTuBoCTi KUCIIOT, OCHOB, COJICH 3
TOYKH 30PY TEOPil eAESKTPOITITUUHOT JUCOTTIaIii
Hocain 3. lonni peakilii 3 yrBOpeHHIM
MaJIOPO3YMHHHX CITOJTYK

Hocuain 4. lonni peakiiii 3 yTBopeHHsIM
razonoAiOHUX PEYOBHUH

1 pa3 na
2 MudicHi
/muoicoens 10

CamocriiiHa
pobora

PosB’soxiTe 3agaui:

1. BuzHauuTu, Ha CKUIBKH TPaayCiB 3MEHIIUTHCS
TemIeparypa 3aMep3aHHs OeH30.1y, Ko B 225 r
ioro pozumHeno 9,27 r Hadraminy, ¢opmyna
axoro CioHs.

2. Buznauutu Qopmyny pedOBHHH, IO MICTUThH
94,38 % C Ta 5,62 % H, skumwo po3uun 4,34 r ii B
100 r eTMIIOBOrO CIUPTY KUIIUTH 3a TEMIIEpATypu
Ha

0,29°C Buiite, HXXK YUCTUI CITUPT.

3. O6umcnutu macy NaNOs, HeoOXimHy s
npurotyBanHs 300 mu 0,2M po3unHy.

4. Po3paxyBatu, CKUIBKM MUILTITPIB 96%-Boro
(3a Macoro) PO3UUHY H2S0O4
(p=1,84 r/mmn) noTpiGHO I MPUrOTyBaHHSA 1 1
0,25H po3uuny.
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5. BusnauuTu, sSKa Maca BOAM HEOOXimHA IS
MPUTOTYBAaHHS PO3YMHY HATPil XJIOPHIY, KOTPUH
mictuth 1,5 moss NaCl va 1000 r H20, skimio € 10
r NaCL

6. Ha mHelTpanmizamito 40 ™M1 po3uuHy YTy
ButpaueHo 25 wi 0,55 po3umHy H2SOs.
Bu3HaunTH HOPMAIBHICTH PO3YMHY JYTY, Ta STKUH
06’em 0,58 poszumny HCl wnHeoOXimaué s
HeHTpai3allii 1boTo JIyry?

Jlexuist 10 | I'iopoeen i 600end 1 pas na
2 mudcni
/mudicoens 9
Jlabopatopue | I'ioponiz coneti 1 pas na
3anarTa 10 | doeain 1. I'aponi3 coneit. 2 mudcni
Jocaix 2. Brmue cuim KUCIIOTH Ta OCHOBH, IO /mudicoens 10
YTBOPIOIOTH CLJIb, HA CTYIIHb TIPOJIIZY
Hocuain 3. Bruius TeMriepatypu Ha CTYIIHb
TiApoi3y coi
Jocuin 4. BuzHadeHHsI KOHCTaHTH Ta CTYIEHIO
TiApOi3y coi
CamocriitHa | Xapakrepuctuka ['i1poreny sk XiIMi4HOTO
poboTta enemenTy. Kocmiuna poib [Naporeny. [3oronu
I'iaporeny. XapakTepucTuka BOJHIO SIK TPOCTO1
pPEYOBUHU, CLIOCOOH o/iep kaHHs, (QI3UUHI 1 XIMIYHI
BJIACTUBOCTI, PO3MOBCIO/KEHHS B MPUPO/II, TaTi31
30CTOCYBaHHS
Jlexuis 11 | Enemenmu 1i 2 epyn I1IC 1 pa3 na
2 muoichi
/mudicoens 11
Jlaboparopue | Cnocodu supasicenus KoHYeHmpayii po34uHie i 1 pa3 na
3aHATTS 11 | ocHo8HI 3aKkoHU Heenekmponimie ma 2 mudrcHi

eneKmpoaimie

3anayi 19 po3B’A3yBaHHSA

1. Po3umH 06’emoM 1,4 1 MICTUTH 63 T I'IIOKO3U
CsH1206. 3HaliTH OCMOTMYHUI TUCK PO3YMHY 3a
0°C.

2. Busznauutu MOJIEKYJISIPHY Macy
HEEJIEKTPOJIITY, SKIIO Y 5 JI pO3UHMHY MICTUTHCA
2,5 r Heenektposity. OCMOTUYHHMIA THUCK IIHOTO
posuuny gopisHioe 0,23-10° I1a 3a 20°C.

3. Buznauutn  Temmeparypy = KUIIHHI  Ta
3aMep3aHHd pPO3YMHY, KOTpUH MICTHUTh 1 T
HiTpoOen3zony CsHsNO2 y 10 r Oenzomny.
EOyniockomiyHa Ta KpiOCKOMIYHA KOHCTaHTHU
OeH30y BIINOBIIHO nopiBHIOOTH 2,57 1 5,1 °C.
Temneparypa kumiHHs uyucToro Oenzony +80,2
°C, Temnepatypa 3amep3anss +5,4 °C.

4. OOGuuCHiTE KpIOCKOIMIYHY KOHCTAHTY BOJIH,
SKIIO BOJHHHA PO3YMH ETHJIOBOTO CHUPTY (© =
11,3 %) 3amep3ae 3a Temmepatypu —5°C.

5. Tuck HacM4eHOro TMapy HajJ PO3UYMHOM,
yrBopeHuM poszunHeHHsM 24,8 r KC1 B 100 r H20

/musicoers 12
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npu 100 °C, nopiaioe 9,14-10* Tla. OGuucmits
I30TOHIYHUI KOE(QIIIEHT, SKIO TUCK BOJISHOI
napy 3a Iiei % Temmeparypu jgopisaioe 1,033-10°
I1a.

6. Pozumn, kotpuii mictute 8 r NaOH B 1000 r
H20, xunuts 3a Ttemneparypu 100,184 °C.
Busznaure  i30TOHIYHME  KOe(ili€eHT,  SKIIO
eOyJIiOCKOIIYHAa KOHCTAaHTa JJISi BOJU JIOPIBHIOE
0,516 °C

7. Hns pO34HHY, KOTpUHI YTBOPHUBCS
po3unaeHHsM 18 r H3POs B 282 cM®  BomHM
(p=1,031 t/cM®), o6umcHiTh: a) MAacoBY YacTKy
po3unHeHoi pedoBHHU B % (), 6) MospHy (Cwm),
B) ekBiBaieHTHY (Cy), 1) wMomsuibHy (Cm)
KOHIICHTpAIIIi.

8. Bm3naute macu mykpy Ta ioro 10%-Boro
PO34MHY, 110 HEOOX1AH1 Uit mpurotyBanHs 270 r
20%-Boro po3uuHy.

9. Slxka macoBa yactka CaCly B po3umHi, SKHAN
YTBOpPUBCS, TMpH po3uuHeHHi 21,9 r Horo
rekcarigpary B 100 r Boau.

10.Ha meiitpanizamito 50 cM® po3uMHY KHCIOTH
uTpati 25 com®  0,5H  posumHy IIyTY.
Busnauntu, qoMy JOPIBHIOE MOJISIpHA
KOHIICHTpaIIlis ekBiBasenTa KUCIoTh (Cy).

11. 3mimamu 10 cm® 10%-Boro po3umny HNO;
(p=1,056 t/cM®) i 100 cm® 30%-Boro pozumHy
HNO3 (p=1,184 r/cm®). O6unCIiTh MacOBY YacTKY
PO3YMHEHOT PEYOBUHH YTBOPEHOI'O PO3UHHY.

12. Po3paxyBat, sikuit 00’em 50%-Boro po3unHy
KOH (p=1,538 r/cM®)  motpibHO s
npurotyBanHs 3 1 6%-Boro posuuny (p=1,048

r/cmd).
Camocriiina | 1. Hanumite piBHSHHS  peakiii 3  BOJOIO 10
pobora HacTynmHuX crnouyk Hatpito: NaOz, Na,0Oz, NasS,
NaH, NasN.

2. Bu3HauuTh, TIIPOKCUJ SKOTO 13 S-€JIEMEHTIB
nposiBiiie  amdorepHi BractuBocTi?  CriIamiTh
PIBHSIHHSA peakiiii [bOro TIAPOKCHAY: a) 3
KHCIIOTOI0, 0) 3 TyrOM.

3. Cknamith  €NEeKTPOHHI Ta  MOJIEKYISAPHI
PIBHSHHS ~ peakiii Mar”ifo 3  HITPaTHOIO
KHCIIOTOIO0, BPaxOBYIOUH, IO OKHUCHUK MpHUiiMae
HUXKYY CTYITIHb OKHCIICHHSI.

4. CknafiTh piBHSHHS peakiiid, KOoTpi HOTpiOHO
IIPOBECTH TUIs 3MIIIICHEHHS HACTYITHUX
neperBopenb: Ca — CaHz; — Ca(OH), — CaCOs
— Ca(HCO3)2.

5. Cpibnmo He B3aeMojJie 3  po30aBIEHOIO
Cynb(haTHOIO KHCJIOTOIO, TOi SIK B
KOHIIEHTPOBaHiii BOHO pO3YHMHSIEThCA. YuMm 11e
MokHa mosicHuTH? CKIaaiTh eNEeKTPOHHI Ta
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Cunabyc HaBYaIBHOI TUCIHUILTIHU

MOJIEKYJISIpHI PIBHAHHS BIAMIOBIAHOT B3aEMOIII.

6. Cxiagite pIBHAHHS peakuidi, KOTpi MOTPiOHO
MIPOBECTH TSt 3IICHEHHS HACTYITHHUX
neperBoperb: Cu — Cu(NO3), — Cu(OH), —
CuCl; — [Cu(NHz)4]Cl>.

7. Cxuagite piBHAHHS peakiid, KOTpi MOTPiOHO
MIPOBECTH TSt 3IIICHEHHS HACTYITHUX
neperBopenb: Cd — Cd(NO3), — Cd(OH), —
Nas[Cd(OH)s]— CdSO4

8. IoHATTS mpo TBEPAICTH BOAM Ta CIIOCOOH il
YCYHEHHS

Jlexuis 12

Enemenmu 3 i 4 epyn I11IC

1 pas na
2 muoicHi
/mudicoens 11

JlabopaTtopHe
3aHATTS 12

s-enemenmu I ma Il epyn I[1C ma d-enemenmu I ma
1l epyn 11C

Hocain 1. TlepexncHi COMYKH S-€IEMEHTIB.
Jocaix 2. Kucii, o0CHOBHI COJIi S-€JIEMEHTIB
Hocuain 3. TlonoxeHHs Mil Ta LUHKY y Pl
Hampyr

Hocain 4. Onep>xaHHs T1IAPOKCUIIB Ta BUBYCHHS
iX BJIaCTUBOCTEM

Hocain 5. KommiekcHi crioryku

Hocaing 6. OKHCHIOBaJIBbHI BIACTUBOCTI CITOJYK
2+ 2+
Cu“", Hg

1 pas na
2 muoicHi
/musicoens 12

CamMocTiiiHa
poborta

1. Hanucatu enextpoHHi dopmynun Oopy Ta
ATIOMIHIIO.
2. Ha3sBith
AITFOMIHIO.
3. Cxmanite pIBHSHHS peakilii, HEOOXITH1 s
3MIIICHEHHS] HCTYITHUX NIEPETBOPEHb:

Al — Al2(SO4)z — Na[Al(OH)s] — AI(NO3)3

B — H3BO3 — Na;B4s07 — H3BOs3

4, Cxnamith  €INEKTPOHHI Ta  MOJIEKYJSIpHIi
PIBHSIHHS peaklliii: a) alOMIHII0 3 PO3YHHOM JIYTY
Ta PO3BEJCHOIO HITPATHOIO KUCIOTOIO; 0) Gopy 3
KOHIICHTPOBAHOIO HITPATHOIO KUCIIOTOIO.

5. 3’scyBatu, mo BiAOYBAETHCS, SKIIO PO3IYHH
COIM KUITSITATH B  QJIIOMIHIEBOMY  TOCY/IL.
BinmoBige OOrpyHTYHTE MOJEKYISIPHUMU Ta
€IICKTPOHHUMU PIBHSIHHAMU BIANOBITHUX
MPOIIECiB

cnocobu nmoOyBaHHsS Oopy Ta

10

Jlekuis 13

Enemenmu 51 6 epyn I[1C

1 pas na
2 MudicHi
/mudicoeHs 13

JIaGopatopHe
3auAaTTa 13

Enemenmu Il epynu IIC. bop ma Antominiu. p-
enemenmu V epynu. Himpoeen i @ocghop

Hocain 1. OpepxaHHs Ta  BIACTHBOCTI
OpTOOOPHOT KUCIIOTH.

Hocuin 2. [list KUCIOT Ta JyTriB HA AIFOMIHIN
Hocain 3. OxepxaHHs aMOMiHIM TiIpOKCHAY Ta
BUBYECHHS HOI0 BIACTUBOCTEM.

1 pas na
2 MudicHi
/mudrcoensv 14
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JocJia 4. YTBopeHHS aMOHIN XJIOpHILY

Jocaia 5. [TopymeHHs piBHOBAark B pO3YUHi
aMOHIaKy

Jocuaig 6. Peakuis Ha ionn NHa",

Hocaia 7. Cybnimartist aMOHIN XJIOpUY.

Hocuain 8. Tepmidne po3kiaiaHHsT aMOHIH
XJIOPULY

Hocain 9. Po34yuHHICTE KaNbI[IEBUX  COJICH
oprodochopHOi KUCI0TH

CamocriiiHa
pobota

1. Hammcatnn enekTpoHHI (OpMynud  aTomiB
Xpomy, MomniOaeny, Bombppamy. B domy
MOJISITAE  PI3HUL  EJIIEKTPOHHUX CTPYKTYp 1
BJIACTUBOCTEW €JIEMEHTIB TOJIOBHOI 1 MOOIYHOT
miarpyn VI rpynu IIC? SIky cTymiHb OKHCHEHHS
MPOSIBJIAIOTH 111 METAJIU B CIIOJIyKax?

2. XpoM yTBOPIOE CIOJIYKH, B SIKUX BiH MPOSIBIISIE
cTymeHi okucHeHHs +2, +3, +6. Cxuaaite
dbopMynu HOro OKCHUIIB Ta TIIPOKCHAIB, MIO
BIIMOBIIAIOTh UM CTYNEHSM  OKHCHEHHS.
Hanumite PIBHSIHHSA peaxiiii, KOTp1
miATBep/LKY0Th aMpoTtepHicTh Cr(OH)s.

3. Mosicautn, sKi BIACTHBOCTI TPOSBISIOTH
cnonyku Xpomy (III) Tta Xpomy (VI) B
OKHCHIOBAJHLHO-BIITHOBHUX peakiisXx. B sxux
CepeIOBHINAX MPOTIKaOTh 111 iporiecu? [lokazaTu
Ha IpUKJIaJax.

4. Cxnactu enexkTpoHHI ¢opmymu MaHrany,
Texnemito ta Peniro. B womy monsirae pizHHIS
CIIEKTPOHHUX  CTPYKTYp Ta  BJIACTUBOCTEH
roJioBHOI 1 mo6iunoi miarpyn VII rpynu I1C?

5. TlosicHUTH, SK 3MIHIOETBCSA XIMIYHA MpPUPOIA
OKCHJIIB Ta T1IPOKCUIIB MaHrany, yrBopeHux Mn
(1), Mn (1V), Mn (V1), Mn (V11)?

6. HasBaTtu, siKi CIOJyKM MaHTaHy B XIMIYHHX
peaKiisix BUCTYMAIOTh: &) TUIbKH BiTHOBHUKAMU,
0) TUIbKM OKHCHHUKaMH, B) BHSBIISIOTH OKHCHO-
BITHOBHY MOABIMHICTE? BiamnoBins miATBEpIUTH
PIBHSHHSMHU pEaKIIii

Jlekia 14

Enemenmu 71i 8 epyn 11IC

1 pa3 na
2 MudicHi
/mudicoeHs 13

JIaGopatopHe
3auaTTd 14

d-enemenmu VI ma VII epyn I1C. Memanu
nioepynu Xpomy ma Maneany

Hocain 1. JIoGyBanns Ta BnactuBocti XxpoM (I1I)
T1IpOKCUIY

Hocain 2. [lepexin xpomary B qUXpomar i
3BOPOTHIN Mpoliec

pocia 3. OKMCHIOBaJIbHI BIACTUBOCTI CIOJYK
IIECTUBAJIEHTHOTO XpOMY.

Jocaia 3. OKMCHIOBaJIbHI BIACTUBOCTI CHIOIYK
IIECTUBAJIEHTHOTO XpOMY.

Hocain 5. Tigponiz coneit Xpomy (I11).

1 pas na
2 MudicHi
/mudicoersv 14
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Hocuain 6. JloOyBanus ta BiactuBocti manras (II)
TiIpOKCUIYy.

JocJia 7. OKHCHIOBaTIbHI BIACTUBOCTI MaHTaHy
(IV) okcuny.

Hocuin 8. Brumie cepenoBuia Ha OKUCHIOBATbHI
BJIAcTUBOCTI crioyk mManrany (VII)

CamocriiiHa
poboTta

1. Hammucatu  enexTpoHHI ¢GopMyanm aTOMIB
®epymy, Kobambry Ta Hikomy. SIky crymiHb
OKHCHEHHSI TIPOSIBIISIIOTH 11l METAJN B CIIOJTYKax?
2. Cknanite pIBHSHHS peakiiid, SKi HEOOXiIHO
MIPOBECTH TSt 3IICHEHHS HACTYITHUX
MIEPETBOPEHB:

Fe — FeSO4 — Fe(OH)2 — Fe(OH)3z — FeCls
3. Ha3Batm, sIKy CTyIiHb OKHCJIEHHS TIPOSIBIISIE
3a11i30 B CHOJTyKaX. SIk MoHa Binkputh ioHn Fe?*
i Fe* B posumni? Ckmafith MONEKyIsApHi Ta
10HH1 PIBHSIHHS PEaKIIii.

4. Bu3HaunTH, YU MOXYTh ICHYBaTH pa3oM B
PO3YHHI:

a) FeClz 1SnCly;

6) FeSO4 1 NaOH;

B) FeCls i Ka[Fe(CN)e]?

Jl1st pedoBUH, KOTP1 B3a€EMOJIIIOTH MK COOO0I0,
CKJIAJITh PIBHSHHS PEaKIIiil.

5. CkamiTe MOJIEKYJSPHI Ta I0HHO-MOJICKYJISIpH1
PIBHSIHHS peakKilii, sKi HeOOX1THO MPOBECTH IS
3/1IHCHEHHS HACTYTHUX NIEPETBOPEHD:

Ni — Ni(NO3)2 — Ni(OH)2 — Ni(OH)3z — NiCl2
Fe — FeCl — Fe(CN), — Ks[Fe(CN)s] —
Ks[Fe(CN)e]

5. Buau i 3MicT KOHTPOJIBHUX 3aX01iB

Bun 3ansrrs/ Bun notounoro 3MiCT KOHTPOJIBHOTO Kputepii omintoBanHs | Ycboro
pob6oTtu KOHTPOJIBHOTO 3axony* Ta TepMIiH BUKOHaHHA® | OajiB
3axo0.1y
1 2 3 4 5
IHoTo4YHMid KOHTPOJIb
Jlaboparopue | Teopemuuni: OO0roBopeHHs AKTHBHA y4acTbh B 3
3aHATTA 1 OTIUTYBaHHSI, TEOPETUYHMX MOJI0KEHb, | OOrOBOPEHHI,

00roBOpeHHs 110 PO3KPHUBAJIUCS B NpaBUJIbHI BIATOBII HA
KOHTPOJIbHUX nexirii Ne 1 ra CPC 3anuTaHHsg — 1 6an
3aMHTaHb;
Excnepumenmanvni: | BUKOHaHHS AOCTIIIB BukoHaHHS IOCIIIIB,
BUKOHAHHA JIOCHIAIB | JJaOOpaTopHOi poOOTH aHaJi3 pe3ynbTariB — 2
nabopaTopHOi 6anu
po6oTH;
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Jlaboparopue | Teopemuuni: O6roBopeHHs AKTHBHA y4acTbh B
3aHSTTS 2 OTIUTYBaHHS; TEOPETUYHHUX TIOJIOKEHB, | 0OTOBOPEHHI,
00roBOpeHHS IO  PO3KPUBAIMCA B | MIPaBHJIbHI BiIIOBIII HA
KOHTPOJIBHUX aexuii Ne 2 ra CPC 3anutanHd — 0.5 6anu
3aIUTaHb;
Ilpakmuuni: Po3p’a3anns 3amay —1.5
pPO3B’3yBaHHs 3a/1a4 Oaiu
Ilpakmuuni: [IncemMoOBE BUKOHAHHS [IpaBriIbHE BUKOHAHHS
CcaMOCTIlHA MPaKTUYHUX 3aBJIaHb, /3 —1 6an
JOMaIIHsg poboTa PO3B’sI3aHHS
PO3PaxyHKOBHX 3a/1a4
Jlabopatopue | Teopemuuni: OO6roBopeHHs AKTHBHa y4acTh B
3aHATTS 3 OIUTYBaHHS, TEOPETUYHUX T0JIOKEHB, | OOTOBOpEHHI,
00roBOpEHHS 110 PO3KPHUBAJIACS B IIpaBWJIbHI BIOBI/1 Ha
KOHTPOJIBHUX nexuii Ne 2 ra CPC 3anutannd — 0.5 6anu
3aIMTaHb;
Excnepumenmanoni: | BUKOHaHHS TOCTIIB BukoHaHHS TOCIIIB,
BUKOHAHHS JIOCTIAIB | JabopaTopHOi poOOTH aHaji3 pe3ylbTaTiB —
nabopaTopHOi 1.5 6anm
poboTtu;
Ilpakmuuni: [IncbmMOBE BUKOHAHHS [IpaBrunbHE BUKOHAHHS
camocCTiiiHa MIPAaKTUYHUX 3aB/IaHb, /3 — 1 6an
JOMaIrHs poooTa PO3B’sI3yBaHHS
pPO3paxyHKOBHX 3aJa4
Jlabopatopue | Teopemuuni. OOGroBopeHHs AKTHBHa y4acTh B
3aHATTS 4 OTIUTYBaHHS; TEOPETUYHUX MOJI0OkKEHb, | OOTOBOPEHHI,
00rOBOPEHHS 10 PO3KPUBAIHCS B MpaBUJIBHI BIMOBI/I HA
KOHTPOJIbHUX nexrii Ne 3 ra CPC sanuTagHasa — 0.5 Oanu
3alMTaHb;
Excnepumenmanvni: | BukoHaHHS AOCTITIB BukoHaHHS TOCIIIIB,
BUKOHAHHS JIOCIIAIB | JJaOopaTopHOi poOOTH aHaji3 pe3ysbTaTiB —
J1a00paToOpHOT 1.5 6anm
poboTu;
Ipaxmuuni: [TucrMoOBe BUKOHAHHS [TpaBuiibHE BUKOHAHHS
caMocCTiiiHa MPaKTUYHUX 3aBJIaHb, /3 — 1 6axn
JoMarHs poboTa PO3B’sI3yBaHHS
PO3PaxXyHKOBHX 3aj1au
Jlaboparopue | Teopemuuni: OO6roBopeHHs AKTHBHA y4acTh B
3aHATTA 5 OTIUTYBaHHS; TEOPETUYHUX MOJIOXKEHb, | OOTOBOPEHHI,
00roBOPEHHS 10 PO3KPHUBAIHCS B MpaBUJIbHI BIMIOBI/II HA
KOHTPOJIbHUX nexmii Ne 4 ta CPC s3anurandsa — 0.5 Oanu
3aMHTaHb;
Ilpakmuuni: Bupimenns npaktuunaux | [IpaBuiibHe BUpilIEHHS,
BUPILICHHS 3aBJlaHb, MaTEMATUYHI aHaJi3 pe3yJibTaTiB —
MPAKTUYHUX 3aBJaHb | PO3PAXyHKH 1.5 6ammn
Ilpakmuuni: IInceMOBE BUKOHAHHS IIpaBunbHE BUKOHAHHSA
CaMOCTIIHHA NpaKTUYHUX 3aBJIaHb, /3 —1 6an
JOMaIIHsa poboTa pO3B’sI3yBaHHS
pPO3paxyHKOBHX 3aj1a4
Jlaboparopue | Teopemuuni: OO6roBopeHHs AKTHBHA y4acTbh B
3aHSTTS O OTIMTYBaHHS; TEOPETUYHUX MOJI0XKEHb, | 0OTOBOPEHHI,
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0OroBOpEHHS 10 PO3KPUBAIIUCS B MPaBWIbHI BiAMOBII
KOHTPOJIBHUX aexuii Ne 5 ra CPC 3anutanud — 0.5 6anu
3aIlluTaHb;

Excnepumenmanvni: | BUKOHaHHS HOCHTIIB BuxonanHs 1ochiis,
BUKOHAHHA JIOCHIAIB | 1abopaTopHOi poboTH aHaJi3 pe3y’bTaTiB —
nabopaTopHOi 1.5 6anu

po6oTH;

Ilpakmuuni: [IncemMoOBE BUKOHAHHS [IpaBriIbHE BUKOHAHHS
CcaMOCTIlHA MPaKTUYHUX 3aBJIaHb, /3 — 1 6an

JOMaIHs poboTa

pO3B’sI3yBaHHs
PO3paxyHKOBHX 3a]a4

Jlabopatopue | Teopemuuni: OO6roBopeHHs AKTHBHa y4acTh B
3aHSITTS 7 OTIUTYBaHHS; TEOPETUIHHX TOJIOXKEHb, | OOTOBOPEHHI,
00roBOpEHHS 110 PO3KPHUBAJIACS B MpaBWIbHI BIANOBIA1 Ha
KOHTPOJIBHUX nexuii Ne 6 ra CPC 3anutannd — 0.5 6anu
3aIMTaHb;
Excnepumenmanvni: | BUKOHaHHS TOCTIIB BukoHaHHS TOCIIIB,
BUKOHAHHS JIOCTIAIB | JabopaTopHOi poOOTH aHaji3 pe3ylbTaTiB —
nabopaTopHOi 1.5 6anm
poboTtu;
Ilpakmuuni: [IncbmMOBE BUKOHAHHS [IpaBrunbHE BUKOHAHHS
caMOCTIHHA MPAaKTUYHUX 3aBJIaHb, n/3—1 6an
JOMaIrHs poooTa PO3B’sI3yBaHHS
PO3paxyHKOBHX 3ajau
TecToBuit TectoBuit koHTpoJb | 10 BUOIPKOBUX TECTOBUX | ABTOMATHYHE
KOHTPOJIb B CE3H 3HY Ha 3alnUTadb 3 OQHICIO OL[IHIOBAHHS TECTOBOTO
mwiargpopmi Moodle | mpaBHIBEHOO BIAMOBIAII0 | KOHTPOJIIO
3a HaBYaJIbHUM MaKCHMaJbHO B 3 Oanu
MarepiaioM Kypcy
Artecraniiina | KonTposibHa poO0oTa BUKOHYETBCS CTYJIECHTOM 32 | 6-5 6aJjiB — CTyAeHT
KOHTpPOJIbHA 1HAMBiAyaJIbHUM BapiaHTOM Yy [103aHABUAIbHUNA | CAMOCTIMHO BHUKOHY€E HE
pobora yac npotsrom TrwxHs. Koxkna pobora MeHie 90% 3aBnaHb;
CKJIaJIa€ThCs 3 2-X MPAaKTUYHUX 3aBJaHb 1 1 MUChbMOBA pobota
PO3paxyHKOBOI 3a1a4i odopmiieHa  aKypaTHO
Ta y BIAMOBIAHOCTI /0
BHMOT;
4-3 DajgiB — CTyAEHT
CaMOCTIITHO BUKOHY€E HE
Mennre 50% 3aBnaHb;
2-1 6a1 — CTyJeHT
CaMOCTIHHO BUKOHY€E
6mu3bko 10% 3aBnaHb
Jlaboparopue | Teopemuuni: OO0roBopeHHs AKTHBHA y4acTh B
3aHATTA 8 OTIUTYBaHHS; TEOPETUYHUX MOJIOXKEHb, | OOTOBOPEHHI,
00roBOpeHHs 110 PO3KpHUBAJIUCS B NpaBUJIbHI BIAMOBII HA
KOHTPOJIBHUX nexirii Ne 7 ra CPC 3anutanusg — 0.5 Ganu
3aMnTaHb;
Excnepumenmanvni: | BUKOHaHHS AOCHTIIB Buxonanus nocmiais,
BUKOHAHHA JIOCHIAIB | 1abopaTopHOi poOOTH aHaJi3 pe3ynbTarTiB —
nabopaTopHOT 1.5 Ganu

po6oTH;
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Ipaxmuuni:
camocTiiiHa
JoMaIHs poboTa

ITnceMOBEe BUKOHAHHS
MpPaKTUYHUX 3aBJIaHb,
pO3B’sI3yBaHHs

pO3paxyHKOBHUX 3aJ1a4

[IpaBriIbHE BUKOHAH
1/3 — 1 6an

Jlabopatopue | Teopemuuni: O6roBopeHHs AKTHBHa y4acTh B
3aHITTS 9 OTIUTYBaHHS; TEOPETUYHHX TOJIOKEHb, | OOTOBOPEHHI,
00roBOpeHHS 110 PO3KpHUBAJIUCS B NpaBUJIbHI BIAMOBII HA
KOHTPOJIBHUX nexii Ne 8 ta CPC 3anutanHd — 0.5 6anu
3aIiTaHb;
Excnepumenmanvni: | BUKOHaHHS AOCHTIIB BuxonanHst 1ociiis,
BUKOHAHHS JIOCIIIB | TJaOopaTopHOi poOOTH aHaji3 pe3ylbTaTiB —
nabopaTopHOi 1.5 6anu
poboTu;
Ilpakmuuni: [IncemMoOBE BUKOHAHHS [IpaBriIbHE BUKOHAHHS
camocCTiliHa IIPaKTUYHUX 3aBJIaHb, /3 — 1 6an
JoMalHs poboTa PO3B’sI3yBaHHs
pPO3paxyHKOBHX 3ajjau
Jlabopatopue | Teopemuuni: OOGroBopeHHs AKTHBHa y4acTh B
3aHATTS 10 | ONMUTYBaHHS, TEOPETUIHHX ITOJIOXKEHb, | OOTOBOPEHHI,
00TrOBOPEHHS 0 PO3KPHUBAIUCA B MpaBUJILHI BIMOBI/I HA
KOHTPOJIBHUX nexuii Ne 8 ra CPC 3anurtanHs — 0.5 6anu
3aIMTaHb,
Excnepumenmanoni: | BUKOHaHHS TOCHTIIB BukoHaHHS TOCIIIB,
BUKOHAHHS JIOCTIAIB | TJaOopaTopHOi poOOTH aHaji3 pe3ylbTaTiB —
nabopaTopHOi 1.5 6anm
poboTu;
Ilpaxmuuni: [TncbMOBE BUKOHAHHS [IpaBuibHE BUKOHAHHS
caMocCTiiiHa MPaKTUYHUX 3aBJIaHb, /3 — 1 Gan
JoMarHs poboTa pO3B’sI3yBaHHS
PO3paxyHKOBHX 3ajau
Jlabopatopue | Teopemuuni. OOGroBopeHHs AKTHBHA y4acTh B
3aHsTTs 11 OTIUTYBaHHS; TEOPETUYHUX MOJI0kKEHb, | OOrOBOPEHHI,
00roBOPEHHS 10 PO3KPUBAIUCS B MpaBUJIBHI BIMOBI/II HA
KOHTPOJIbBHUX sexiii Ne 9 ta CPC sanuTagasa — 0.5 Oanu
3alHTaHb;
Ipaxkmuuni: PosB’sa3anns 3agau —1.5
pO3B’sI3yBaHHS 3a7a4 Oanmu
Ipaxmuuni: ITucbmMoBE BUKOHAHHS [IpaBuiibHE BUKOHAHHSA
caMocCTiiiHa MPaKTUYHUX 3aBJIaHb, /3 — 1 6an
JoMaIHs poboTa PO3B’sI3yBaHHS
pPO3paxXyHKOBHX 3ajau
Jlaboparopue | Teopemuuni: OO6roBopeHHs AKTHBHA y4acTh B
3aHATTA 12 | ONMUTYBaHHS; TEOPETUYHUX MOJOXKEHB, | OOTOBOPEHHI,
00roBOpeHHs 110 PO3KPHUBAJIUCS B NpaBUJIbHI BIATOBII HA
KOHTPOJIBHUX nexmii Ne 11 ta CPC sanurandsa — 0.5 Oanu
3aMHTaHb;
Excnepumenmanvni: | BUKOHaHHS AOCHTIIIB Buxonanus nocmiais,
BUKOHAHHA JIOCHIAIB | 1abopaTopHOi poOOTH aHaJi3 pe3ynbpTarTiB —
nabopaTopHOT 1.5 Ganu
po6oTH;

Ilpakmuuni.

ITuceMoBE BUKOHAHHS

HpaBI/IHBHe BUKOHAaHHA
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CaMOCTIlHA MpPaKTUYHUX 3aBJIaHb, /3 —1 6an
JOMaIIHsA poboTa PO3B’A3yBaHHS
pPO3paxyHKOBHUX 3a/1a4
Jlaboparopue | Teopemuuni: O6roBopeHHs AKTHBHA y4acTh B 3
3aHATTS 13 | ONUTYBaHHS, TEOPETUYHHX TTOJIOKEHb, | OOTOBOPEHHI,
00roBOpeHHS 110 PO3KpHUBAJIUCS B NpaBUJIbHI BIAMOBII HA
KOHTPOJIBHUX nexii Ne 12 ta CPC 3anutanud — 0.5 6anu
3aINTaHb;
Excnepumenmanvni: | BUKOHaHHS AOCHIIB BuxonanHst 1ociiis,
BHKOHAHHS JIOCTINIB | 1ab0paTopHOi poOboTH aHaII3 pe3yNIbTaTiB —
nabopaTopHOi 1.5 6anu
po6oTtu;
Ilpakmuuni: [IncemMoBE BUKOHAHHS [IpaBriIbHE BUKOHAHHS
camocCTiliHa IIPaKTUYHUX 3aBJIaHb, /3 — 1 6an
JoMalHs poboTa PO3B’sI3yBaHHs
pO3paxyHKOBHUX 3a/1a4
Jlabopatopue | Teopemuuni. OGroBopeHH AKTHBHA y4acTh B 3
3aHATTS 14 | ONUTYBaHHS, TEOPETUIHHX ITOJIOXKEHb, | OOTOBOPEHHI,
00TrOBOPEHHS 0 PO3KPHUBAIUCA B MpaBUJIBHI BIMOBI/I HA
KOHTPOJIBHUX nexuii Ne 13 1 14 ta CPC | 3anutanus — 0.5 6anu
3aIMTaHb,
Excnepumenmanvni: | BUKOHaHHS TOCHTIIB BukoHaHHS TOCIIIIB,
BUKOHAHHS JIOCIIAIB | TJaOopaTopHOi poOOTH aHaji3 pe3ysbTaTiB —
nabopaTopHOi 1.5 6anm
poboTu;
Ilpaxmuuni: [TncbMOBE BUKOHAHHS [IpaBuiibHE BUKOHAHHS
caMocCTiiiHa MPaKTUYHUX 3aBJIaHb, /3 — 1 Gan
JOMaIrHs poooTa PO3B’sI3yBaHHS
pPO3paxyHKOBHX 3ajau
TecToBuit TecroBuii koHTposb | 10 BUOIpKOBHX TECTOBUX | ABTOMAaTU4YHE 3
KOHTPOJIb B CE3H 3HY Ha 3aIUTaHb 3 OIHIEIO OL[IHIOBAaHHS TECTOBOTO
mwiargpopmi Moodle | mpaBHIBEHOO BIAMOBIAAI0 | KOHTPOJIIO
3a HaBYAIbHUM MaKCHMaJbHO B 3 Oanu
MarepiaJioM Kypcy
Arecrariiina KouTtponbsHa poO0Ta BUKOHYETbCS CTyIEHTOM 32 | 6-5 0amiB — CTyJeHT 6
KOHTpPOJIbHA 1HAMBiAyaJIbHUM BapiaHTOM Yy [I03aHABUAIbHUNA | CAMOCTIHO BUKOHY€E HE
pobora yac npotsrom TwxHs. Koxkna pobota MeHme 90% 3aBaaHb;
CKJIQJIa€ThCs 3 2-X MPAaKTUYHUX 3aBJaHb 1 1 MUChbMOBA poboTa
PO3paxyHKOBO1 3a1a4i odopmiieHa  aKypaTHO
Ta y BIAMOBIAHOCTI /0
BHMOT;
4-3 6aniB — CTyIEHT
CaMOCTIIfHO BUKOHY€E HE
Mennre 50% 3aBnaHb;
2-1 6a1 — CTyJeHT
CaMOCTIHHO BUKOHY€E
6mu3bko 10% 3aBIaHb.
Ycboro 45 60
NMOTOYHUM

KOHTPOJIb
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IincymkoBHil KOHTPOJIb

Ex3amenariiine IMTuranas mis migroroBku | Ex3aMmenariiinuii Ourer 10
BUNPOOYBaHHS Y chopMOBaHoO 3a CKJIQJIA€ThCS 3 2-X
MUCHMOBIHM (OpMi3a | HaBYATILHUM MaTepiajioM | MUTaHb MaKCHMAaJIbHO
OimeTamu KypCy 3MICTOBUX 1o 5 GaJiB KOXKHE.
MO/TyJIiB
[TincymkoBe 30 tecroBux ABTOMAaTHYHE 10
tecryBanHg B CE3H | Teopernunux 3anurans 3 | ouiHioBaHH:S 30
3HY na mardopmi | OJHIEIO MPABUITHHOIO TECTOBHX 3alUTaHb
Moodle BIAMOBIIIO Ta OJHIEIO
crpo0o1o
[IpakTnune [lepenik 3aBgaHb Pe3ynbTat BUKOHAHHS 20
3aBJIaHHS — TEOPETUIHUX CTYJICHTOM
IHAUBITyaIbHE OCIIIKEHD 3a IHIUB1IyaJIbHOTO
3aBJIaHHS Cy4acHUMHU 3aBJIaHHSI OI[IHIOETHCS
JiTepaTypHUMHU 3a TAKOIO MIKAJIOKO:
oxepenamu posMitienuid | Berym (1 6a0):
Ha CTOPIHIIl KypCy B bopMyITIOBaHHS
CE3H 3HY na HEOOX1IHOCT1
mwrardopmi Moodle: 3a3HAYEHUX 3HAHbB JIJIS
https://moodle.znu.edu.u | npodeciiinoro
- a/course/view.php?id=31 | craHOBIIEHHS
S 46 MaiOyTHHOTO XiMiKa.
3 OcHoBHa yacTtuHa (1-12
5 0aJjiiB): MOBHOTA
po3kputTs nutaHHs (1-
4 Ganu); onpaIoBaHHS
Cy4acCHUX HAyKOBHX
iHbOopMaIIHHIX
mwkepen (1-4 6amm);
LIUTICHICTB,
CHUCTEMaTHYHICTb,
JIOTIYHA ITOCIIIIOBHICTH
Bukiany (1-4 6amn).
Bucuosku (1 6aJ):
yMiHHS (OPMYITIOBATH
BJIACHE CTaBJICHHS JI0
npoOeMu, POOUTH
apryMeHTOBaHi
BHCHOBKH.
AKypaTHICTh
ohopMIICHHS
nrcHbMOBOI podotH (1
0aur).
ITigroroBKa
npeseHTaiii (5 6aaiB).
Ycboro 40
NiJICyMKOBHIi

KOHTPOJIb
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HIkana oninoBannsa 3HY : Hanionaanua ta ECTS

3a HaIIOHAJILHOIO IITKAJIOI0
3a Kanoio 3a mIKajaor YHIBEPCUTET
ECTS yHIBEP Y Ex3zamen 3aik
A 90 — 100 (BimmiHHO) 5 (BiIMIHHO)
B 85 — 89 (myxe nodpe)
C 75 — 84 (m06pe) 4 (notpe) 3apaxoBaHO
D 70 — 74 (3a10BUTHHO) 3 (saz0BiBHO)
E 60 — 69 (mocTaTHBO)
EX 35 — 59 (He3a0BUTHHO — 3 MOXKITUBICTIO
TTOBTOPHOTO CKHaHaHH}}) 2 HezanoButbHO | He 3apaxoBano
= 1 — 34 (He3a70BUTEHO — 3 000B’SI3KOBUM
MTOBTOPHUM KYPCOM)
6. OcHOBHi HaBYAJIBHi pecypcu
PexoMenoBana Jjiteparypa
OcHoBHa:

1. T'omomnaii B. 1., MinsoBuu C. C. 3aranpHa Ta HeopraHidHa xiMmis : miapydHuk. Binauns : Hosa
Kuwura, 2016. 448 c.

2. Jlesitin €. 5., bpusunpka A. M., KimroeBa P. T'. 3aranbna Ta HeopraHiuHa XiMmis : MiApYyY. IS
CTYJICHTIB BUII. HaBY. 3aki. XapkiB : H®aV : 3omoTi cropiaku, 2017. 512 c.

3. ABpamenko H. JI. Ximis : HaBu. mociOHuk. Ipminp : VHIBepcuTeT aepxkaBHOi (ickanbHOT
cyx6m Ykpainu, 2020. 274 c.

4. SIBopcekmit B. T. Heopraniuna ximis : migpydnuk. JIpBiB : BumaBHuiTBO JIBBIBCHKOT
noJirexHiku, 2016. 324 c.

5. IManacenko T. B., Ilerpyma lO. 0., Omenpsauuk JI. O. Heopraniuyna Ximis . METOAWYHI
peKoMeHallii 10 JabopaTOPHUX 3aHATH JJIs 3100yBaviB CTYIEHS BUIOT OCBITH OakajgaBpa CIelialbHOCTI
«biosioris» ocBITHRO-TIpodeciiiHoi mporpamu  «biosnoris». 3amopibkoks: 3amopi3bKUK  HaIIOHATBLHUN
yHiBepcuteT, 2018. 64 c.

JlopaTkoBa:

1. bacor B. Il., PomionoB B.M., IOpuenko O.I'. Ximis : HaBYaJbHHUN TOCIOHMK 3-€ BHII.,
Bunpasiyiene. KuiB : Kapasena, 2003. 280 c.

2. Kupwuuenko B. I. 3aranpna ximis. KuiB : Buma mkoma, 2005. 639 c.

3. Kopuuncekuii I'. A. Ximis : migpyunuk. Binaung : [oaus, 2002. 525 c.

4, Jlesitin €. fl., bpusunpka A. M., KimroeBa P. I'. 3aranpHa Ta HeopraHidyHa Ximis. BiHHHLIS :
Hosa kuwnra, 2003. 468 c.

5. Mapaxoscbka O. 0. 3aransHa Ta HeopraniuHa ximis. Cymu : CymIY. 2006. 66 c.

6. Haropnuii I1. I'., Ilerpenko O. B. IlociOHMK MO MiAroTOBII JIAOOPATOPHUX 1 CEMIHAPCHKHUX
3aHSTH 3 XIMIi A7l CTYJEHTIB HeXiMigyHUX crierianbHocTel. Kuis : doTocorionentp, 2000. 144 c.

7. Henineko C. A., Ilonmens ILII. 3aranpHa ¥ HeopraHiyHa XiMisl : 3ajadi Ta BIPaBH : HABY.
noci0. ans ctyn. xim. crnen. BY3iB. Kui : JIu6ias, 2001. 400 c.

8. TlonomapnoBa B.B. OcHoBu ximii : HaBu. noci0. Kuis :BIIL] «KuiBcbkuii yHiBepcuteT», 2022.
160 c.

9. TlonomapnoBa B.B. OcHOBHI Ki1acu HEOpPraHiuHUX CIIOJIYK : HaBY. noci0. Kuis : Jlipa-K, 2022.
96 c.

10. Peiitep JI. I'., Crenanenko O. M., baco B. II. TeopeTrnuHi po3/inu 3araiabHoOi XiMii : HaBd.
noc. Kuis : Kapasena, 2003. 344 c.



3AMIOPI3bKNI HALIOHAJIBHAN YHIBEPCUTET
Cunabyc HaBYaIBHOT JUCIHUILTIHU

11. Pomanosa H. B. Ximis : mpaktukym: HaBuasibHu# nmocioauk. Kuis : JIuGine, 2003

12. PomanoBa H.B. 3aranbHa Ta HeoprauiuyHa Ximisl : MIPYYHUK IJIs CTY/A. BUIIMX HABY. 3aKJIAIIB.
Ipmins : [epyn, 2002. 480 c.

13. Cxonenko B. B., I'purop’esa B. B. HaiiBaxuBimi kj1lacl HEOPraHIYHUX CHOJYK : HAaBY. MOCIO.
s cryn. xim. Criert. BY3iB. Kuis : JIu6ine, 1996. 152 c.

14. House J. Inorganic Chemistry. USA : Academic Press, 2019. 978 p.

15. Pfennig B. W. Principles of Inorganic Chemistry. Wiley, 2015. 760 p.

Indopmauiiini pecypeun

1. Bakymok II. B., 3a6asa JI. K., babuu H. M., Bypban A. ®. 3aranpHa XiMis : HaBYAIbHO-
metoanunuii mocionuk. URL: http://ekmair.ukma.edu.ua/handle/123456789/12808

2. I'minka H. JL. 3aranpHa XIMIs. URL:
https://stud.com.ua/120834/prirodoznavstvo/zagalna_himiya

3. xyp S. B. MetomuuHi BKa3iBKM JI0 BUKOHAHHS J1abOpaTOpPHUX POOIT 3 Kypcy «3arajibHa
ximisi»y. URL: http://elartu.tntu.edu.ua/handle/123456789/17327

4. HerpeGenbkuit B. B. Heopraniuna XiMist JUTSt (hapmartieBTiB. URL:
https://stud.com.ua/159831/prirodoznavstvo/zagalna_ta_neorganichna_himiya_dlya farmatsevtiv

5. [NaBnenko B.O., laBuaenko KO.M. XiMiuHuit 3B’430K B Kypcax 3arajibHOi Ta HEOPraHiuHO1
XiMi1 : HaBYaJIbHUI MOCIOHUK JUIsl CTY/IEHTIB MPUPOJHUYUMX clieliaibHOCTel yHiBepcutety. Kuis : 2022.
127 c. URL: https://inorgchem.knu.ua/ua/images/stories/INORGCHEM)/L iteratura/chem_bond.pdf

6. PomanoBa H. B. 3aranbpna ta Heopraniuna ximis. URL: https://www.studmed.ru/romanova-nv-
zagalna-neorganchna-hmya_effb416e94e.html

7. Caeaxo H. B., TlomoB lO. B., bukoB P. O. 3aranpHa ximig. JlabopaTtopHuil MpakTUKyM :
HaBYAJIbHO-METOANYHHI MOCIOHUK. URL: https://drive.google.com/file/d/1B22D31tRNN-
z30KTvfqy9Sc9olll6UdP/view

8. Cuza O. I., CaBuenko O. M. 3aranpHa Ta HEOpraHIYHA XiMis : JJAOOPATOPHUN TMPAKTUKYM.
URL.: http://ir.stu.cn.ua/handle/123456789/11391;jsessionid=846270039D5651E72CODA7F32D86A536

9. Crenanenko O. M., Peiitep JI. I'. JlenoBcrkux B. M., IBanos C. B. 3aranbna Ta HeopraHiuHa
ximis. URL: https://er.nau.edu.ua/handle/NAU/16542

7. Peryasiii i NOJITUKU KypCy

BinsinyBanus 3ansaTh. Peryasinis npomyckis.

[nTepakTuBHMIT XapakTep Kypcy mependadyae 0OOB’SI3KOBE BiIBIAyBaHHSA MPAKTUYHUX 3aHSITh.
CrynenTu, sKi 3a MEBHUX OOCTaBMH HE MOXYTh BIJBIIYBaTH MPAKTHYHI 3aHATTS PETYISPHO, MYCSTh
BIIPOJIOBXK THOXKHS Y3TOJOUTH 13 BUKIaAadeM rpadik iHIUBITyadbHOTO BIIMPALIOBAHHS MPOMYIIECHUX
3aHsTh. BigmpalitoBaHHs MPOIMYIIEHUX 3aHIATh Ma€ OyTH PETyIIpHUM 3a JOMOBIICHICTIO 3 BUKJIQJa4eM Y
TOJIMHU KOHCYNbTallii. BianpairoBanHs 3aHsTh 3M1HCHIOETHCSA YCHO Y GopMi criiBOeciy 3a 3anuTaHHIMU
1 JeMoHcTpalii BUKOHAaHMX 3aBAaHb AyAMTOPHOI Ta MO03aayJUTOPHOI pOOOTH BHU3HAYEHUMH ILIAHOM
3aHATTA B poOodomy 3omuTi. HakonmuueHHs BiAmpaltoBaHb HempumyctuMme! 3a yMOBU CHCTEMAaTHYHHUX
MPOIYCKiB MOKe OyTH 3aCTOCOBaHA MpOIlelypa MOBTOPHOTO BUBYECHHS AMCUUILTIHY (AMB. TOCUIIAHHS Ha
[TonoxeHHs y 10AaTKy 10 cHiiadycy).

CrynenTH, SKi CTAaHOM Ha MOYATOK €K3aMeHalliiHoi cecii MaroTh oHan 70% HeBiANpaboOBaHUX
MIPOMYIIEHUX 3aHSTh, 10 BIAMPAIIOBAaHHS HE JOMYCKAIOTHCS.

MoaiTuka akageMi4HOI 100poYeCHOCTI

KoxHuit cTyneHT 3000B’A3aHUN JOTPUMYBATHCS TPHUHIMIIB aKaJAEMIYHOI JOOPOUYECHOCTI.
[TuceMOBI 3aBaHHS 3 BUKOPUCTAHHSIM YaCTKOBHUX 200 MOBHOTEKCTOBHUX 3alO3WYeHb 3 HIIUX poOiT 6e3
3a3HaYeHHs aBTOPCTBA — L& muaciam. Buxopucranus Oyab-gkoi iH(opmanii (Tekct, ¢oTo, imocTpartii
TOII[0) MalOTh OYTH MPABWJILHO MPOIMTOBAHI 3 MOCHIAHHSAM Ha aBTopa! SIKI0 BU HE BIIEBHEHI, IO TaKe
riariat, ¢abpuxamis, Qanbcudikamis, mopaabTecss 3 BUKIagaueM. Bucoka akagemiuyHa KyJabTypa Ta
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Cunabyc HaBYaIBHOT JUCIHUILTIHU W
€BPOTICHCHKI CTAaHAAPTH SKOCTI OCBITH, AKMX JoTpuMyloTbes y 3HY, Bumararoorth :"L CTY/ICHTIB
BIJIMOBIAJILHOTO CTaBJICHHS A0 BUOOpY Jukepen. [locunanns Ha Taki pecypen, sik Wikipedia, 6a3u manux
pedeparis Ta mucbMoBuX poodit (Studopedia.org Ta moAiOH1) € HEMPUITYCTUMHM.

[npuBinyanbHe mNpakTUYHE 3aBJaHHS — IUIAH-KOHCIIEKT YpPOKYy 0i0JioTii 0COOJMBO CYBOPO
NEPEeBIPITUMYTHCS HA TPEAMET 3al03HUYEHb 13 METOJIMYHUX PO3POOOK yuuTeniB Oionorii. Jlo cTyneHTiB, y
poboTax sikux Oy/e BHSBIICHO CIIMCYBaHHS, IUIAriaT YM 1HII IPOSBU HEJOOPOUYECHOT MOBEAIHKA MOXKYTh
OyTH 3aCTOCOBaHI Pi3HI MUCIUILTIHAPHI 3axoau (muB. ocuiaaHHs Ha Kojeke akageMigHO1 J0OpOYeCHOCTI
3HY B nopatky a0 cunadycy).

Buxopucranus komn’orepis/TesiedoHIB Ha 3aHATTI

BuxopucranHs MoOUTbHUX TenedOHIB, IUIAHIIETIB Ta IHIIUX TDKETIB M dYac aHATh
JO3BOJISIETBCS  BUKJIIOYHO y HABUAIBHMX IUISAX: OMNpAILIOBAHHS TEKCTy JIGKIIKHHOTO Marepiany,
OTIpAIlfOBaHHS IUIaHY 1 HaBYAJBHUX 3aBIaHb NPAKTUYHOTO 3aHSITTS, O3HAHOMIICHHS 3 JI0JAaTKOBOIO
iHpopmarttiero Ha cropinmi HaBdanbHOi mauctuiuiing CE3H 3HY na mmardgopmi Moodle, moBigkoBoi
iHpopMarii Tomo). Ilig yac 3aHsATh 3a00POHEHO HAJCHIIaHHS TEKCTOBUX MOBIOMIIEHB, IIPOCIyXOBYBaHHS
MY3HUKH, NIEpEeBIpKa eIEKTPOHHOT MOIITH, COLIATBHUX MEPEX TOLIO

Komynikanis

bazoBoto miiardopmoro st KOMyHIKaiii BUkiaaada 31 cryneatamu € Moodle. [yt mepcoHampHuX
3aMUTIB BUKOPUCTOBYETHCS CEPBIC MPUBATHUX MOBIOMIIEHb. BiloBil Ha 3alUTH CTYIEHTIB MOJAIOTHCS
BHKJIa/Ia4u€M BIPOJIOBXK TPhOX pOOOUUX JTHIB.

Bci po6oui orosonieHHs po3mimyBatuMyTbes B Moodle Ta MoXyTh HajicuiaTucs uyepes3 CTapocry,
Ha EJIEKTPOHHY Ha MomTy. bynb 5acka, mepeBipsiiTe MOBiIOMIICHHST BYacHO. OUIKyeThCS, IO CTYIEHTH
MEepeBIPATUMYTh CBOIO E€JEKTPOHHY MOIWITY 1 CTOPIHKY AucUUIUIiHM B Moodle Ta pearyBatumyTh
CBO€YACHO. En. nowma mae Oymu RiONUCAHA CHPABIICHIM _iM’am 1 npizeuwem. AIpecH THITY
user123@gmail.com He mpuMarOTHCs!

Axo 3a TEXHIYHUX TPUYUH A0cTyn 10 Moodle € HemoxiauBuM, ab0 Ballle MUTAHHS MOTPeOye
TEPMIHOBOTO pO3IJISIy, HAIpaBTe€ EJIEKTPOHHOTO JIMCTa 3 MO3Haukolwo «BaxiauBo» Ha anapecy
viktoriyaperetyatko@np.znu.edu.ua. Y nucti 000B’SI3KOBO BKaKiTh Ballle MPI3BHINEC Ta IM’s, Kypc Ta
mudp akageMigHOT TPYITH.

JOJATKOBA IHOOPMALIA

I'PA®IK OCBITHBOI'O IIPOLECY  2024-2025 ®H. p. [JOCTyHHUHA 3a  aJIpecolo:
https://tinyurl.com/yckze4jd.

HABYAJIbHUM IPOIIEC TA 3ABE3INEYEHHS SIKOCTI OCBITH. Ilepeipka HaOyTHx
CTyI€HTaMH 3HaHb, HABUYOK Ta BMiHb (aTecramii, 3ajik, ICOUTH Ta iHIIT (OPMH KOHTPOIIO) €
HEB1JI’€MHOIO CKJIAJIOBOIO CHCTEMH 3a0€3MEUCHHS SKOCTI OCBITM 1 IPOBOJMTHCS BIAMOBIAHO 10
[TonoxeHHsT PO OpraHi3aiiro Ta METOJUKY IMPOBEICHHS IMOTOYHOTO Ta IMiJICYMKOBOTO CEMECTPOBOTO
KOHTpOJII0 HaBuaHHs cryneHTtiB 3HY: https://tinyurl.com/y9tve4lk.

INOBTOPHE BUWUBYEHHs /JUCHUIIJIIH, BIJIPAXYBAHHSI. HasBricth akaaeMidyHO1
3a00ProBaHoOCTI 10 6 HABYAIBHHUX TUCHUIUIIH (B TOMY YHCIi NMPOXO/KCHHS MPAKTHKW YM BUKOHAHHS
KypcoBOi poOOTH) 3a pe3yibTaTaMy OJIHI€T eK3aMEeHaIliifHOT cecii € MiJACTaBOI JUIS HAJaHHS CTYICHTY
npaBa Ha TOBTOPHE BUBYCHHS 3a3HAUCHHMX HABYAJIBHUX IUCHUILTIH. [IOpSIOK MOBTOPHOTO BUBYCHHS
BU3HAYAETHCS [10JI0KEHHSM PO TOPSI0K MOBTOPHOTO BUBYCHHS HABYAIBHHUX TUCLUILTIH Ta TIOBTOPHOTO
HaBuanHs y 3HV: https://tinyurl.com/y9pkmmp5. TlizctaBu Ta mpoleaypd BiipaxyBaHHs CTYICHTIB, y
TOMY YHCII 33 HEBUKOHAHHS HABYAIBLHOTO IUIaHY, PETJIAMEHTYIOThCS [lOJIOXKEHHSM Mpo TOPSIOK
TIepeBEICHHS, BipaxyBaHHs Ta MOHOBIEHHs cTyneHTiB y 3HVY: https://tinyurl.com/ycds57la.

BUPIHIEHHSA KOH®JIIKTIB. Ilopsiok i mpoueaypd BperyiloBaHHS KOH(IIKTIB, MOB’SI3aHUX 13
KOPYNUIHHUMH JiIMH, 3ITKHEHHSM IHTEpeciB, pI3HUMH (opMaMu IUCKpUMIHALIL, CEKCyaJIbHUMHU
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3AIOPI3bKUI HALIIOHAJIbHUN YHIBEPCUTET
Cunabyc HaBYaIBHOT JUCIHUILTIHU

JOMaraHHs MU, MDKOCOOMCTICHUMH CTOCYHKAaMH Ta IHIIMMH CUTYAIlisIMH, IO MOKYTh BUHUKHYTY
HaBYaHHS, pErJaMeHTYIOThCs [lOJNIOKEHHSM MpO TOPSIOK 1 MpOIEIypH BHpIMIEHHS KOHQIIKTHUX
curyarii 'y 3HY: https://tinyurl.com/57wha734. KouduikTHi cuTyamii, 110 BHHUKAIOTH y cdepi
CTHUIIEHAIATBHOTO 3a0e3MeueHHs 3100yBauiB BHUILOI OCBITH, BUPIIIYIOTHCS CTHICHIIATbHUMH KOMICISIMH
(baxkynbTeTiB, KOJICPKIB Ta YHIBEPCHTETY B MEXax IX MOBHOBaXEHb, BIAMOBITHO 10: IlonoxkeHHs Tpo
NOPSIOK TpU3HAUCHHS 1 BUIUIATH akajgeMmidHux crunenmin y 3HY: https://tinyurl.com/yd6bg6p9;
[TososxeHHsI PO MPU3HAYEHHS Ta BUILIATY collianbuux ctunenain y 3HY : https://tinyurl.com/y9r5dpwh.

MNCUXOJIOTTYHA JOIIOMOTI'A. Tenedpon moBipm mnpaktuyHoro rmcuxonora Maprti Ipunm
Bagumisum (061) 228-15-84, (099) 253-78-73 (moaenHo 3 9 1o 21).

YIHOBHOBAJKEHA OCOFA 3 IIMTAHb 3ATIOBITAHHSI TA BUSIBJIEHHSI KOPYITIIi
3anopi3pKoro HalloHaJIbHOTO YHiBepcuTeTy: banax BikTop ApkaaiiioBny

Enexrponna anpeca:

lapsiua ninis: Ten.

PIBHI MOKJIMBOCTI TA IHKJIFO3UBHE OCBITHE CEPEJOBHMIIE. LleaTpanbsHi BX0a# ycix

HaByabHUX KopryciB 3HY oOnannaHi mangycamu Juisi 3a0e3Me4YeHHs JIOCTYNy 0ci0 3 IHBaJIITHICTIO Ta
THITUX MaJOMOOUTPHUX TPyN HaceneHHs. Jlomomora ajis 3[IMCHEHHS BXOIY Y pa3i MoTpeOu HalaeThes
YeproBUMHM OXOPOHIIMU HaBUYaJIbHUX KOpHyciB. SIKIIO BaM MOTpiOHa crerianizoBaHa JomoMora, 0yab
nmacka, 3arenedonyiire (061) 228-75-11 (navanbHuk oxoponu). [lopsmox cympoBony (HamaHHS
JOTIOMOTH) 0cCi0 3 IHBAIAHICTIO Ta IHIIMX MaJOMOOUIPHMX Tpyn HacemeHHs y 3HYVY:
https://tinyurl.com/ydhcsagx.

PECYPCHU JJIs1 HABUAHHSA
HAYKOBA BIBJIOTEKA: http:/library.znu.edu.ua. I'padik poboTr aOOHEMEHTIB: IMOHEILIOK-
m stauns 3 08.00 no 16.00; BuximHi 1HI: cy0O0Ta 1 HEUIA.

CUCTEMA EJIEKTPOHHOI'O 3ABE3INEYEHHS HABYAHHS (MOODLE):
https://moodle.znu.edu.ua

SAxmo 3a0yau  MapoJib/JIOTiH, HaNpaBTe JHCTa 3 TEeMOK «3a0yB MapoJIb/JIOTIH» 3a  aJIpecoro:
moodle.znu@znu.edu.ua.

VY IUCTI BKaXKITh: MPI3BHUIIIE, IM'Sl, T0-0aTHKOB1 YKPATHCHKOI MOBOIO; IIH(P IPYIHU; EICKTPOHHY aJIpecy.
Sxmo BM BKa3dyBald €NEKTPOHHY ajapecy B mpodini cucremu Moodle 3HY, TOo BuKOpHCTOBYHTE
MIOCHJIAHHS IS BiHOBIIeHHS maposto https://moodle.znu.edu.ua/mod/page/view.php?id=133015.
HEHTP IHTEHCUBHOI'O BHMBYEHHS IHO3EMHHUX MOB: http:/sites.znu.edu.ua/child-
advance/

HEHTP HIMEIBKOI MOBMN, ITAPTHEP I'ETE-IHCTUTYTY:
https://www.znu.edu.ua/ukr/edu/ocznu/nim

IKOJIA KOH® YIS (BUBUEHHS KUTAMCBKOI MOBM): http://sites.znu.edu.ua/confucius
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