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1. Onuc HABYAJBLHOI JUCHHUILIIHA
3AT'AJIBHA 1 HEOPTAHIUHA XIMI

I'any3b 3HaHb, HAPSIM MIATOTOBKH, CIENiaJbHICTh, 0CBITHHO-KBaJi(ikaliiiHnil piBeHb

["ayry3p 3HAHB 16 — XimiuHa Ta 010TEXHOJIOTIs
OcBiTHIiii piBeHb bakanasp

CreniaapHICTh 162 - BiorexHomoris
Crnemiamizarnis

XapakTepuCcTHKA HABYAJIbHOI IUCHUILIIHU

Bun O00B’s13K0Ba
3aranbHa KiJIbKICTh TOAUH 178 ronx
Kinpkicts kpeutiB ECTS 6
KinpKicTh 3MICTOBUX MOJTYJIIB 6
HaBuasipHa npakTHKa 1
Kypcosuii npoekt (pobota) HEMae
(SIKIIO € B p0O0YOMY HaBYAIFHOMY ILIaHI)

dopMa KOHTPOJIIO Ex3amen

IMoka3HUKH HABYAJIbHOI JUCIHUIJIIHYU /151 J€HHOI Ta 32049HOI (JopM HABUAHHS

JeHHa opMa HaBYaHHS 3a04Ha (hopmMa HAaBYAHHS
Pix miaroroBku 1
Cemectp 2
Jlek1iiini 3aHATTS 45 ron. roj.
[TpakTHuHI, cEeMIHAPChKI 3aHATTS TOJI. TOJI.
JlaGopaTopHi 3aHATTA 75 rog. TO/I.
CamocriitHa po6oTa 28 ron. roJI.
[nnuBinyanbHi 3aBAaHHA (HaBYaJbHA _30 rog. TOJI.
MIPAKTHKA)
KinbkicTh THXXKHEBUX T'OIUH
Ui IeHHO1 (hOopMU HAaBYaHHS:
ayJTMTOPHUX 8 rog.
CaMOCTIHHO1 poOOTH CTy/IeHTa 2 rof.

2. Meta i 3aBaJaHHs HABYAJILHOI JHCIUILIIHA

Jucnurutina “3aranpHa Ta HEOpPraHivyHa XiMis~ HaJEXKHUTh 10 0a30BHX 3aralbHOOCBITHIX

npeaMeTiB 1 3abe3neuye popMyBaHHS (PyHIAMEHTY 3HaHb Ta MPAKTUYHUX HABUYOK (axiBI y

rajry3i 610TeXHOJIOT1i, HEOOXITHUX JIJIsi BUBUEHHS MPO(]ECiiiHO OpiEHTOBAHUX Ta CIELiaIbHUX
JMUACIMUILIIH.

Mema: BUBYEHHS KypCy 3arajbHOl Ta HEOPTraHIYHOI XiMii € OBOJIO/IHHS 3HAHHAMU IPO

XIMI4H1 3aKOHHU 1 3aKOHOMIPHOCTI XIMIYHHUX MEpEeTBOpPeHb (XiMiuHa (opma pyxy martepii) 3

OpIEHTAIlIEI0 HAa TIPOIECH, 10 BiIOYBalOThCA Y HABKOJUIIHBOMY CEpPEIOBUII, PO




BIIACTUBOCTI, CIIOCOOM OJIEp)KaHHS Ta 3aCTOCYBaHHS XIMIYHUX €JIEMEHTIB Ta iX OiOreHHUX

CHOJNYK Ta (OpMyBaHHSI HABUYOK BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY

3asoanns:

— BHUBYEHHS OCHOB JIMCIMIUIIHM SIK CKJIaIOBOT (PyHIaMEHTAIbHOI MIJTOTOBKHU CIICIIANICTIB Y
rajy3si HayK;

— CTBOpEHHS HAyKOBOi 0a3u JijIsi BUBYEHHS ANy MpodeciiHO OPIEHTOBAHMX Ta CHEliaIbHUX
JUCHUILTIH (O10TEXHOJIOTIS, €KOJIOris, arpoxXimii, IpyHTO3HAaBCTBA, XIMIYHUN 3aXUCT POCIHUH
TOIIIO);

— 3aCBOEHHS OCHOBHHUX IMPUMOMIB BUKOHAHHS XIMIYHUX PEaKIii HAIBMIKPOMETOIOM.

Bxinni BUMOrm a0 3HaHb, YMiHb Ta HABHYOK CTYJAEHTA. 3HaTH XIMIYHY
TEPMIHOJIOT1I0, OCHOBHI 3aKOHM XIMIYHOI CTeXioMeTpii, Kiacuikamio 1 CyTh XIMIYHHUX
peakIiiii Ta OCHOBHUX THUIIIB XIMIYHMX PEYOBUH (OKCHIIB, KUCJIOT, OCHOB, COJIC) 3a 00CATOM
MPOrpaMH CEPEAHBOI IIKOIN. YMITH CKIIaJaTH PIBHSHHS XIMIYHHX peakiiid. MaTu HABHYKH
BUKOHYBAaTHU XIMI4HI €KCIEPUMEHTH Ha PiBHI AOCTIAIB Y MPoOIpKax.

Y pe3yabTari BUBYEHHSI HABYAJIbHOI AMCHUILUIIHA CTYI€HT MOBUHEH
3HATH: Ki1acu@iKallifo XIMIYHHX €JIEMEHTIB Ta YTBOPIOBAaHWX HHMH XIMIYHHX CIIOJYK
BIIMMOBITHO TpyH, MIArpym 1 mepiodiB mepioauyHoi cuctemu [[. 1. MeHueneeBa; OCHOBHI
3aKOHU XIMIYHOI KIHETHMKH Ta XIMIYHOI PIBHOBAaru; Cy4yacHi YysIBJEHHS Ipo OyJ0OBYy aToMy Ta
MOJIEKYJIM; 3aKOHOMIPHOCTI 3MIHM XIMIYHOi AKTHBHOCTI MPOCTHX 1 CKJIaJHUX PEYOBHUH 3
MO3HUIIIH 1X OyJ0BH, MPUPOJH Ta OCOOJMBOCTEH XIMIYHOTO 3B 53Ky B HUX; IPHPOIY PO3YHHIB
OCHOBHHMX THIIB XIMIYHHUX CIHOJYK S-, P- i O-eleMeHTIB 1 iX BIaCTUBOCTI BiHOCHO IMPOILIECIB
€JIEKTPOJIITUYHOI IUCOLIALli Ta T1ApOdi3y; IPUPOIY HPOLECIB 31 3MIHOIO CTYIEHS OKMCHEHHS
€JIEMEHTIB; CYTHICTh €JICKTPOXIMIYHHX MPOIIECIB Ta SIBUIIA KOPO3ii METaIIB; IPUPOIY, OYI0BY,
XIMIYH1 BIACTUBOCTI KOOPJIWHAIIHHUX (KOMITJIEKCHUX) CIONYK; MPUKIIAIN XIMIYHUX PEAKIIH i
MPOIIECIB B TPUPOJIl, AHTPOMOTCHHIN IsJIBHOCTI JIIOAWHHU, y BUPOOHHIITBI, 30epiraHHi Ta
nepepoOdl1ll  CUIbCHKOTOCIONAPChKOT 1 XapyoBOi MNPOAYKII Ta JIKApPChbKUX 1 MOOYTOBUX
Mpernaparis;

BMIiTH: KOPUCTYBATUCSI HABYAJIHHOI, METOJUYHOIO Ta JIOBIJIKOBOIO JIITEPATYPOIO 3 3arajbHoi,

HEOpraHiyHoi  Ta OlOHeopra”iyHoi Ximii (y TOMY YHCII €JIEKTPOHHUMHU HaBYAIbHUMHU

Kypcamu), TPOBOIUTH PO3PAXyHKHM 3a PIBHIHHSAMU XIMIYHHUX peakiliii, BHUPINIyBaTH

PO3paxyHKOBI 33/1a4i i3 3aCTOCYBaHHIM OOUYHCITIOBAIBHOT TEXHIKH;

MAaTH HABHYKM POOOTH B XIMIUHIN JJabopaTopii, CAMOCTIHHOTO BUKOHAHHS XIMIYHUX pEaKIlii,

oQOpPMIISITH pe3ybTaTH JOCIIKEHb Y BUJISIIL 3BITY B JJaOOPaTOPHOMY >KypHaJli.

3. Ilporpama Ta cTPyYKTypa HaBYAJIbHOI IMCUHMILIIHU
3micToBuii MmoayJib 1. OCHOBHI OHATTS | 3aKOHM XiMIl

Tema nexuiiinoro 3anarrda 1. Ximif Ik CKJIag0Ba NPUPOJAHUYUX HAYKOBHUX JMCIUILIIH.
JlianexkTu4Hi 3B'3KHU XiMii 3 (i3ukoro Ta Giomyoriero. Ximiuna Gopma pyxy matepii. [Ipenmer i
3amayi ximii. OCHOBHI ICTOpPUYHI €Tamu PO3BUTKY XiMii. 3arajbHi HOHATTA XiMmii Ta ii
3apaaHHs. llomupeHHs XIMIYHUX eleMeHTIB y mnpupoii. OCHOBHI TMOHSATTS AaTOMHO-
MOJIEKYJIIPHOTO BUeHHA. D13U4HI BEIMUMHH 1 IesIKI KOHCTAHTH Y XIMIUHIN cTeXioMeTpii.

Tema nexkuiiinoro 3ausatTs 2-3. BygoBa atoma sk OCHOBa MOHATH CYy4YacHO! XiMil Mpo
NpUpoAy XiIMIYHUX mepeTBopeHb. CydacHi ysBieHHs mpo OyAoBYy flpa 1 aroma B LLJIOMY;
po3Mipu sizpa, eNeKTpoHiB Ta aroma. OCHOBHI moOJoOXKeHHs Teopii OymoBu atoma bopa.
XBUJILOBA TPHUPOAA €NEKTPOHA Ta TMOHATTA MNP0 KOPIYCKYJISIPHO-XBUIBOBHN JIyalli3Mm
MiKpoyacTUHOK. EnekTponna op6itans. [ToHATTS po XBWiIboBY ¢GyHKINI0. KBaHTOBI uncina, ix
(bhi3uYHUI 3MICT, MOXKJIUBI 3HaUC€HHs. ATOMHI 0pOiTali, KOH(Irypallis eIeKTPOHHUX OpOiTanei
Ta iX po3mimenHs B mpoctopi. [Ipunmun I[laymi. [locnigoBHICTE 3aMOBHEHHS €NEKTPOHAMH
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CHepreTUYHHX PIBHIB y OaratoeleKTpOHHUX aroMmax. [IpuHIMI HaltMEeHIO1 eHeprii, mpaBuUiIo
Xynaa. EnextponHi Ta enekTpoHHO-TpadiuHi GOpMyJIH po3TallyBaHHS €JICKTPOHIB B aTOMax
esnieMeHTiB. [IpaBuiia KneukoBebkoro.

Tema nexuiiinoro 3anarta 4. IlepioguyHicTs 3MiHM OyA0BHM Ta BJacTHBOCTEH XiMiYHMX
eJeMeHTIiB Ta iX cmoayk. [lepionnuyHuil 3akoH sK B1OOpaX€HHS XIMI4HOI (OpPMH pyXy
Marepii. CTpykTypa mnepiognyHoi cuctemu XimiuyHux enemeHTiB Jl.I.MenneneeBa. Orisn
3arajbHUX (PI3MYHMX 1 XIMIYHUX BIACTUBOCTEN aTOMIB €JIEMEHTIB Ta NEPIOJUYHICTD 1X 3MIH .
Tema sekuiiinoro 3ansarTa 5-6. Ximiunuii 38’130k i 6yn0Ba Moseky.a. [IoHATTS XiMigHOTO
3B’A3Ky. Tunm XiMiuHUX 3B’sA3KiB. [I0Ka3HMKH, 110 XapaKTepU3yIOTh MOJIEKYIY SIK HalMEHITy
YaCTUHKY PEUYOBHHH, 1 KA € HOCIEM XIMIYHUX BIacTHBOCTeH. KoBalleHTHHI 3B’ SA30K; SKICHUN
KBAaHTOBO-MEXaHIYHHIA aHaNi3 YTBOPEHHS KOBAJIEHTHOTO 3B’S3KYy; MOHITTA MPO METOA
BaJICHTHUX 3B’S3KIB; OCHOBHI XapaKTEPUCTUKH KOBAJIEHTHOI'O 3B’SI3KYy (EHEpTis, IOBXKHUHA,
KpaTHICTb, HACHYYyBaHICTh, HAIPABIEHICTb, CTYIIHb MOJSPHOCTI); JIOHOPHO-AKLENTOPHUIMA
MEXaHI3M YTBOPEHHS KOBAJIEHTHOTO 3B’SI3Ky,  TOHATTS JaTHBHOTO MEXaHi3My HOro
yTBOpEHHs. |OHHUI 3B 30K Ta 10HHI KPUCTAJIA: €HEPTisl YTBOPEHHS 10HHOI T'PaTKU Ta 10HHI
paziycH, 3aKOHOMIPHOCTI 3MIHM LUX BJIACTUBOCTEW B Ipymax Ta Mepiojax; MOHATTA Mpo
CNCKTPUIHUHN JUIOJBHUN MOMEHT Ta €(eKTHBHI 3apsiAM aTOMIB; CTYIIHb 10HHOCTI 3B’SI3KY;
I0HHMM 3B’S30K K TMPUKIAJ CHJIBHO MOJSPU30BAHOTO KOBAJIEHTHOTO 3B S3Ky, WOIO
XapakTepUCTUKU. BomHeBHH 3B’S30K SIK BHUNAJOK KOBAJEHTHOTO TPHUIIEHTPOBOIO 3B’S3KY,
MeXaHI3M HOro yTBOPEHHsI Ta OCHOBHI XapaKTE€PUCTUKHU; POJb BOJAHEBOIO 3B 53Ky B Oy/1O0BI
OlOreHHUX CcHojyK. MeTamiyHuil 3B’S30K: KOOpAMHALIMHI YHWClIa aTOMIB Yy MeTalax Ta
PO30CEPEHKEHICTh €IEKTPOHHUX B3aEMOJIN; MOHSITTSA €IEKTPOHHOTO Ta3y, BIUIUB XapakTepy
XIMIYHOTO 3B’ 513Ky B MeTajaX Ha OCOOJMBOCTI 1X (PI3MYHHUX Ta XIMIYHUX BIACTUBOCTEH.

3micToBuii MOayJIb 2. OCHOBHI 3aKOHHU XiMIYHHMX IIePETBOPEHb.
Tema gekuiiinoro 3ausarTa /. XimiuHa kiHeTuka i piBHoBara. [IoHATTS TOMOreHHUX Ta
rereporeHHux peakiiil. [IonsaTTs xiMiuHoi KiHeTUKH. [IIBuaKICTh XIMIYHUX peakuii 1 pakTopH,
110 BIUTMBAIOTh Ha Hei. 3aKOH JII0OYMX Mac K OCHOBHHI 3aKOH XIMIYHOI KIHETHKH. TeroBuii
edekT peakuii. Binu TemnepaTypu Ha WBHUIKICTh XiMIYHUX peakuiid. [IpaBuno Baut-I'odda.
[TonsTrs mpo katami3z 1 kartamizatopu. [uriditopu. Ilpsimi 1 3BOpoTHI peakuii. XimidHa
piBHOBara T1a ii npupoga. Koncranra piBHoBaru. 3MileHHs XiMIYHO1 piBHOBaru, mpuHIuM Jle-
[Tarense. OcoOIMBOCTI CTaHy PIBHOBArv B reTEPOTeHHUX CUCTEMAX.
Tema nekuiiinoro 3ausarra 8. Po3uunu ta ix BiaactuBocTti. Po3unHu ejiekTpoditiB Ta
eJeKTpoaiTuyHa auconianisgs. IIoHATTS 1po poO3uMHU; NPUYMHU YTBOPEHHS, CKJIAJ Ta
KOHIIeHTpaliss po3uuHiB. KomiratuBHi BractuBOCTi po3uuHiB. [lOHATTA mpo po3UMHH
CJCKTPOJIITIB Ta HEEJEeKTpoJdiTiB. [lomokeHHs Teopii eNeKTPOJITUYHOI  JUCOILiaIlii.
Knacudikaiiiss HeopraHiyHuUX CIOJYK 3 TOYKH 30pYy TeOpii eNeKTPONITUYHOI Aucoliarii Ta
peaxiiii B po3unHax eJIeKTPOIITIB.
Tema nekuiitHoro 3anaTTa 9. Iigpoai3 couseil. Boga sk am¢oinit, BogHEBHI MOKa3HUK.
[MonsTTs rigponizy cojeil. Tumu peakuii MIKMOJEKYJISIPHOTO Tipodizy cojeil. KingbpkicHi
XapaKTepUCTUKU MPOIECY TiAPOdi3y. 3MIIIEHHS TOJOKEHHS XIMIYHOI PIBHOBAru MpoIECy
rizpomi3y 3a npasuwiom Jle-Illarense. SIBuie mOBHOTO riApoizy.

3microBuii moay.as 3. XimiuHi peakuii i mpouecu.
Tema jaexuiiinoro 3aHarTa 10-12. Peaknii okHcJIeHHSI-BiTHOBJIEHHSI. 3arajbHi ITOHSTTS
PO TPOIECH OKHUCJICHHS Ta BiJHOBJICHHS. TUIOBI OKHCHUKH Ta BiHOBHUKH. OCHOBHI
MpaBujia CKJIaJIaHHsS PIBHSHb OKHCHO-BITHOBHMX peakiii; nepeadadeHds mpoaykrie OBP.
BrumB cepemoBuina Ha XiJ peakiiii OKucIeHHs-BiAHOBIEeHHS. Kiacudikailiss OKHCHO-
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BigHOBHUX peakiiil. [lonarts nmpo OB-peakuii Ha enexTpomax. KimpkicHa OIiHKa mpoueciB
OKHWCJICHHS 1 BIAHOBJICHHS. EJEKTpOHI MOTEHIIIANN Ta P HAIPyT METaiB.

Tema nekuiiitnoro 3anarrta 13-14. KommuekcHi (koopaunamiiini) cmoayku. Teopis
Bepuepa sk ocHoBa OyA0BH KOOpAMHALIMHUX (KOMIUIEKCHUX) CHOJIYK. Pojb 1OHOpPHO-
aKLENTOPHOTO MEXaHI3My KOBAJEHTHOI'O 3B’SI3Ky B YTBOPEHHI KOOpPIMHAIIMHUX CIIOIYK.
TumnoBi JOHOPU 1 aKIENTOPH EIEKTPOHHUX Map Ta OCOOJUBOCTI iX €IEeKTPOHHOI OyJO0BH.
LleHTpanbHUNl aTOM-KOMIUIEKCOYTBOPIOBAaY Ta 3HAYEHHS KOOPAUHALINHUX uwnced. Tumosi
miragau. Knacudikamis KOOpIWHALIMHUX CHOJIYK 3a 3apsJioM KOMIUIEKCHOTO 10HY Ta
XIMIYHOIO MPUPOAOI0 JiranaiB. HoMeHknaTypa KOMIUIEKCHUX croiyk. Ilpukianu peakiiii
YTBOPEHHS HAWMOIIMPEHINIMX THUMIB KOOPAWHALIMHUX CHolyK. KOMIUIEKCHI CHONyKH B
po3unnax. CrymiHYacTa JUCOIliallisi KOMIUIEKCHUX cmoiyk. KoHcTaHTH  CTifiKOCTI
KOMIUIEKCHUX 10HIB. [IpocTopoBa Oy10Ba KOOpAMHALINHUX CIIONYK, OHATTS PO iX 130MEPIIO.
[TommpeHHss KOOpAWMHAIIMHUX CHIOJYK Ta iX poiib y kuBid mpupoxi. IlpuponHi rymaru Ta
MITY4YHI OPTaHI4YHI MECTUIIUIH SK JIITAHIA KOMIUIEKCHUX CIOJIYK.

3microBuii Moayab 4. Ximis enemenTiB rojgopuux migrpyn VII, VI, V, IV T1a IlI

rpyi.

Tema gexuiiinoro 3anarTts 15-16. Enementn VII-A rpynu

3aranpHa XapakTepuCTHKa rajgoreHiB. [lommpenHs rajoreHiB y mpupo/ii Ta arpocdepi.
@®i3uyHi BIACTUBOCTI TayioreHiB. OCHOBHI CHocoOW oOjepKaHHS TalloreHiB. EnexTpoHHa
OyZ0Ba aTOMIB Ta XIMI4HI BJIACTUBOCTI TAJOT€HIB 1 IXHIX CHOJYK. 3aCTOCYBaHHS TaJIOTEHIB 1
iXHIX CITOJIYK.

Tema sekuiiinoro 3anarrs 17. Enementu VI-A rpynu

3arajgpbHa XapakTEpHUCTHKA €JIEMEHTIB ToJNIoBHOI miarpynu VI rpymu; momumpeHHs
KHCHIO Ta XaJbKOTEHIB y TpHpoal 1 arpocdepi; m0OyBaHHS XaJIbKOTEHIB Ta iX Mirpamis y
HaBKOJIMIIIHBOMY CEpEJOBHIN; 3araiabHl (I3UYHI XapaKTEPUCTHUKU 1 eJIeKTpoHHa OyjaoBa
XaJIbKOTEHIB; pOJIb KUCHIO Yy MPHUPOAl; OCOOJIMBOCTI €JIEKTPOHHOI OyJIOBM aToMa KHCHIO Ta
peakIiii Ta Horo peakiliiiHa 34aTHICTh; XIMIYHI BJACTUBOCTI KUCHIO; 030H Ta MOT'0 BIACTUBOCTI;
BOJa Ta ii POJb B MPUPOAI 1 TEXHOJOTISX; CIUIbHI XapaKTePUCTUKU XaJbKOTEHIB; XIMIYHI
BJIACTUBOCTI CIPKH; CIPKOBOJEHb Ta CyJb(iAH; KMUCHEBI CIOJNYKU CIPKH; CEJEeH Ta Telyp —
aHAJIOTH CIPKH; 3aCTOCYBaHHS XaJIKOTEHiB.

Tema gekuiiinoro 3ausarTsi 18. Enementn V-A rpynu. A3otHi Ta ¢ocdopHi

A00puBa i MPOMMCJIOBI NPOAYKTH

3aranbHa XapaKTepUCTUKA €JIEMEHTIB FOJIOBHOT MiArpynu V Tpynu i iX TMOMIMPEHHS Y
npupoi 1 arpocdepi; 3arayibHi Pi3UYHI XapaKTEePUCTUKH 1 eleKTpoHHA OyaoBa eneMeHTiB V-A
TpyIy; a30T 1 HOro CHOJIYKH; €JEKTpOoHHa OyaoBa aTtomiB Qocdopy Ta HOro aHajoOTiB;
BJacTUBOCTI ocdopy i Horo croiyk; ocodauBocti ximii As, Sh, Bi; 3actocyBanus conyk N,
P, As, Sb, Bi; a3otHi Ta pocdopHi 100puBa i iHIII CHOTYKH O10T€HHOI Jii Ta IX BUKOPUCTAHHS
y CUTBCHKOMY TOCTIOAAPCTBI 1 010TeXHOJIOT1.

Tema sexuiiinoro 3ausarrs 19. Enementu IV-A rpynu

3arajgpbHa XapakTepucTHKa OloreHHuX eneMeHTiB |V Tpynu ToOJOBHOI MiATpYIH;
[Tomupenns i pons p-enemenTiB IV rpynu y npupoai ta arpocgepi; 0ocodauBocTi 100yBaHHS
enemenTtiB |V-A rpymnu; Byriienb Ta HWOro CIOJYKH; KPEMHIM Ta HOro CHOJNyKH; OJOBO 1
CBUHEIIb Ta 1X CIOJYKH; 3aCTOCYBaHHs enemMeHTiB |V-A rpynu Ta iX Cromnyk.

Tema nexuiiinoro 3ausarrsa 20. Enementn I11-A rpynu

3aranpHa xapakTepucThka p-eneMeHTiB Il rpynm; nommpenHs y mnpupoai Ta
arpocdepi; ¢izuuni BracTUBOCTI p-eneMeHTiB Il rpymw; OoCHOBHI crocoOu OAepKaHHS P-
enementiB Il rpynu; enexTpoHHa OyaoBa aToMiB Ta 3arajbHI XIMIYHI BJIACTMBOCTI P-
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enemenTiB 1l rpynu 1 ixHIX coONyK; 060p, HOro CHOJYKH, BIACTHBOCTI Ta 3aCTOCYBaHHS;
AIIOMiHIH HOTO CHOYKH, BIACTUBOCTI Ta 3aCTOCYBAHHSI.

3micToBuii Mmoayab 5. Ximisa S-EsaementiB rosmoBuux miarpym Il i I rpym Ta ix

cnoayk. Ximisn d-ejieMeHTIB — eJieMeHTIB mooiuHUX miArpyn 4 i 5 nepioxy

Tema aekuiiinoro 3auaTTa 21. Biorenni esementn II-A i I-A rpym: ay:xkwmi i
JIy2KHO3eMeJIbHI MeTaJIu

3aranbHa ~ XapaKTEPUCTUKHU S-€JIEMEHTIB; IOLIMPEHHS S-€JIEMEHTIB y MPUPOAl Ta
6iocepi; ¢izuuHi BractuBocTi S-eneMeHTiB | 1 Il rpynm; 3aranpHi BIacTHBOCTI MPOCTHX
pPEYOBHUH; OCOOJMBOCTI ojaeprkaHHs S-emeMeHTIiB [ 1 Il rpymm 1 iXHIX CHOJNYK; €JIeKTpOHHA
OyJl0Ba aTOMIB S-€JIE€MEHTIB Ta OCOOJIMBOCTI iX XIMIYHHMX BJIACTHBOCTEH; OCHOBHI CITOJIYKH
eneMmeHTiB [IA rpynu Ta iX XiMi4HI BJIaCTUBOCTI; OCHOBHI CIOJYKH eleMeHTiB [A rpynu ta ix
XIMI4HI1 BJIaCTUBOCTI; 3aCTOCYBaHHS CIHOJYK S-€JI€MEHTIB.

Tema aexuiiiHoro 3aHATTH 22-23. 3arajbHi XapakTepucTHKHU d-eJ1eMeHTiB

Posmimenns d-emementi Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo, Ag, Cd, Au, Hg 3
OlOreHHHMH BJIACTUBOCTSAMH 3a TpyNaMH, POJUHAMHU; MPHUPOIHI CIONYyKH OioreHHHX 0-
CJIEMEHTIB; Ba)kJInBa OiOreHHA Pojib -MeTasiB i iX MPUPOJHUX CIOJYK; CIIOCOOM OJICP:KaHHS
METaJIiB 13 MPUPOTHUX CIOIYK O-SIEMEHTIB; IIISIXU HAIXOKCHHS

4. CTpyKTypa HABYAJIbHOI JUCIUILIIHA

Kinekicts ronua
Ha3Bu 3MicTOBHX MOAYTIB 1 JieHHa hopma 3aouna gopma
TeM THXHI1 [yChOTO y TOMY YHCJII 5 y TOMY YHCIIi
n |n| na6 | ing | cp. | 8| a| o | ma6 | imx le.p
3micTtoBui MOAYb 1. OCHOBHI MOHSTTS 1 3aKOHU X1MIi
Tema 1. XiMis 9k cKIIagoBa 1 10 2 6 5
MPUPOJTHUINX HAYK
Tema 2-3. byoBa aToma 1-2 10 4 4 2
Tema 4. TlepionnyHICTh 3MIHU
OyZ0BU Ta BIacTUBOCTEH 3 4 2 2
€JIEMEHTIB Ta IX CIIOJIYK
Tema 5-6. Ximiuawuii 3B’5130K 1 3-4 10 | 4 4 5
OyJ10Ba MOJIEKYJI
Pa3om 3a 3mictoBuM mon. 1 1-4 34 | 12 16 6
3micToBUi MOyJb 2. OCHOBHI 3aKOHU XIMIUYHUX [1EPETBOPEHB
TgMa 7. XimMiyHa KIHETHKA 1 5 6 2 4
piBHOBara
Tema 8. Po3unnu Ta ix 6
BIACTUBOCTI. Po3unHM 5-6 10 | 2 2
€JICKTPOJIITIB Ta TUCOITIAIIS
Tema 9. I'igpodiz coneit 6-7 12 | 4 6 2
Pasom 3a 3micTtoBUM Moz, 2 5-7 28 8 12 8
3mictoBuii Moty b 3. XiMiuHI peakIii i mpouecu

Tema 10-12. Peaxmii

. 79 | 18 | 6 10 2
OKHCJICHHS-BITHOBJICHHS
Tema 13-14.'IV<0'MHHCKCH1 9-10 | 12 | 2 5 5
(KoOpMHAIlI}H1) CTIOTYKH
Pazom 3a 3micTroBuM Mo1I. 3 7-10 | 30 | 10 16 4




Kinekicts roauu
Ha3Bu 3MiCTOBHX MOYJIIB 1 JeHHa Gopma 3aouHa dhopma
TEM THKHI |yChOTO y TOMY YHCII 5 y TOMY YHUCII
1 |n| 1a0 ‘ 1H] ‘ cp. | 2 nl i |na6 | 1HT ‘c.p
3mictoBuii Moayib 4. Ximist enemenTiB roioBHux miarpyn VI, VITa V rpym.
Tema 15-16. Enementu VII- 10-
. 8 2 6
A rpyn# 1 iX COIYKH 11
Tema 1.7.: Enementu VI-A 11 8 2 4 5
TPy 11X COOTYKH
Tewma 18. Enementu V-A
rpynu. A3otHi Ta pochopHi 12 8 2 4 2
no0puBa
Tema 1.9': Enementu IV-A 13 6 2 4
TPy 1 X CHOTYKHU
Tema 2.0': Enementu I11-A 13 8 5 4 5
TPy 1 X CIOTYKHU
Pa3om 3a 3micToBUM 10-13 38 |10 99 5
MoxayJem 4
3mictoBui MoayJib 5. Ximist eneMeHTiB royioBHuX miarpyn IV-I rpyn

Tema 21. biorenni
€JIEMEHTH II-A11-A rpyI: 14 8 2 4 9
JIy’HI 1 JTyKHO3EMEJbH1
METaJIN
Tewma 22-23. 3aranbHa
xapaktepuctuka d-
€JIeMEeHTIB. XiMisl eJIEeMEHTIB
HO61‘IHI/I)‘( n1nrpyn Ha 15 12 4 5 5
MPUKITAJIl TIEPEeXiTHUX
010TeHHHUX METaliB-
MIKpOEJIEMEHTIB Ta
TOKCHUYHHUX METaJIB
Pa3om 3a 3micTOBUM 14-15| 20 |6 10 4
MOJYJIEM O

Yeworo romun | 1-15 | 150 [46 | | 76 28
HaBuanbHa mpakTuka 3 30
3arajabHOI Ta HEOPraHIYHOI
Ximil

VYcepororomuu | 1-16 | 180 | 46 106 28




5. Temu 1a060paTOPHUX 3aHATH

Hassa temu

Kinskicts
TOIUH

3aranpHi paBuiIa poObOTH B XiMIUHIHM 1abopartopii. TexHika
nabopatopHux po0itT. KoHTpoasHa poboTa 3pi3y 3HaHb.

2

[ToBTOpPEHHS MPUHITUITIB HOMEHKJIATYpH HEOPTaHIYHUX
CIIOJTYK Ta 1X kiacudikarii. BuB4eHHS XIMIYHHX
BJIACTUBOCTEH PI3HUX THITIB CIIOJIYK

[IpaBuna ckiaganHs €1eKTPOHHUX (POPMYIT €JIEMEHTIB,
BHU3HAUEHHS X MOXKJIUBOT BAJICHTHOCTI Ta CTYIICHIB
OKHCHEHHSI.

SkicHa oIliHKa THIIIB XIMIYHOTO 3B'SI3KYy Ta OyJI0BU MOJIEKYJI
KHUCIIOT, OCHOB, COJICH, OKCH/IIB

MoaynpHa KOHTPOJIbHA POOOTA 11010 OCHOBHHUX MOHSTH 1
3aKOHIB XiMIi

BuBueHHs npaBuIl CKJIaJlaHHS PIBHSIHB Y PO3YMHAX
CJICKTPOJIITIB

BuBueHHs npaBui CKIIaJaHHsI PIBHSHb PEAKIIINA T1poJii3y Ta
BHU3HaueHHs pH

MopynibHa KOHTPOJIbHA pOOOTA 11010 OCHOBHUX 3aKOHIB
XIMIYHHX NEPETBOPEHb

BuBueHHs paBuiI CKIIaaHHS PIBHSIHb OKMCHO-BIIHOBHHUX
peaKItii.
BuBueHHsI THIIB OKMCHO-BITHOBHUX peaKIlii

10

[IpaBuna cknaganHs GopMys KOOPAUHAIINHUX CIIOTYK Ta
PIBHSIHB 3 1X y4acTio. BUBUeHHS iX BIacTUBOCTEMN
MoaynbpHa KOHTpOJIbHA po00Ta «XIMIUHI PEaKIii 1 MPOLECH

BuBueHHs XiMIYHUX BIAaCTUBOCTEH CONyK PTOpY, XJIOPY Ta
nony

10

BuBYeHHs XIMIYHHMX BJACTUBOCTEHN CHOJYK KHCHIO Ta CIPKU

11

BuBueHHs XIMIYHUX BIACTHBOCTEH CIOJYK a30Ty Ta Gochopy

12

BuB4eHHS XIMIYHHX BIACTUBOCTEHN CIOJIYK BYTJICIIIO,
KPEMHII0, 0JI0OBA 1 CBUHIIIO

13

BuBuUeHHs XIMIUHUX BJIACTUBOCTEH CIOJIYK OOPY 1 AJIFOMIHIIO

I R LI =)

14

BuBYeHHS XIMIYHMX BIACTUBOCTEN CHOJYK JY>KHHX 1
Jy>KHO3E€MEJIbHUX METaJIM MarHito, KajbI(il0, CTPOHIIIIO,
Oapito, HATPIIO, KaJit0, JITIO

15

BuBueHHS XIMIYHUX BJIaCTUBOCTEN Crioyk d-MeTaltiB Mifi i
[IMHKY, XpOMY, MOJIO/IEHY 1 MapraHIito, 3a1i3a, KooalbTy 1
HIKEJITI0

Pazom

76




6. Cawmocriiina podora

No Hazpa temu KinpkicTb
3/n TOJIUH
1 | 3acTocyBaHHs 3aKOHIB XIMi4HOI cTeXioMeTpii 2
2 | AromictuyHa Teopist 2
3 | byoBa pe4oBHHHU B KOHJEHCOBAHOMY CTaHi 2
4 [IIBuKICTh XIMIYHHMX PEAKIIii i XiMiYHA piBHOBAra 4
5 Po3unHu 1 iX KOHIIEHTpaIlis 2
6 | BHyTpilIHPO MOJICKYJIIPHUN T1APOTII3 2
7 | OxucHo-BinHOBHI noTeHianu. CTaHAapTHI €AEKTPOIHI MOTEHIIAIN
MetaniB. ['anbpBaHiuHi eneMeHTH. HanmpsiM OKMCHO-BITHOBHUX pEaKIIiil. 5
Enexrtpomni3 sik okucHO-BiqHOBHUI nporiec. Kopo3is MeTaniB SK OKUCHO-
BiJTHOBHHUH TIpoIIEC.
8 | I3omepis koMIuIeKCHUX criosyK. CTaH KOMIUIEKCHHUX CIIONIYK Y PO3YHHI 2
9 Boga, sk mxepesno xKUTTS 1 Oy1iBeTbHUI MaTepiall CTBOPEHHS KUBOL 9
Matepii. OcoOarMBOCTI 610JIOTIYHOT [T 1 XiMii CeTICHY Ta MOTO CIOJYK
10 | Mumsik, cypma i BicMyT, sik aHajoru ¢hochopy 2
11 | Lianigm, miaHat i TiomiaHaty, X 6iosoriuHa ais. CIOIyKd KpEMHII0 y 2
oiocdepi. bopinu 1 6opanu, momidopatn. AJTIOMIHATH 1 ATFOMOCHITIKATH.
12 | Crpownuwiii i 6apiii, Ik aHATOTH KaJbIIi0. X POk B KUBIiil IPHPOII.
JIiTi#t, pyOifiif 1 me3ii Ta X CIONYKH y POCITUHHOMY Ta TBAPUHHOMY 2
MeTaboi3Mi
13 | 'eoximMiyHi Ta GiOT€OXIMIYHI IIMKIIA MiJli, IIAHKY, MapTaHIo, SIK
MikpoeneMeHTiB. Kaamiil 1 pTyTh Ta iX CIIOJIYKH SIK TOKCHYHI1 2
OioenemenTu. BaHasii, sk 010€JIeMEHT 1 HOTO CIIOTYKH
Pazom 28

7. KOHTpOJ’IbHi NUTAHHA, KOMIIJICKTH TecTiB AJid BUSHAYCHHSA piBHﬂ 3aCBOCHHHA 3HAHb

CTyJIeHTAMH
1. BkaxiTh, siKi eJleMeHTH HeoOXiIHi I HOPMaJIBHOI YKUTTEIISUIBHOCTI OPTaHi3MiB.
Cl
2 Al
3 Cu
4 Pt
5 |
6 Fe

2. Hanucaru piBHSHHS peakilii oOMiHy MiX COMNSIMHU Y MOJIEKYJISIPHOMY, TOBHOMY Ta CKOPOYEHOMY HOHHOMY BHIJISII
‘ K2CO3+ ZnCl; — ’

3. Slka cnosyka yTBOPIOEThCS 32 peaKiero?

‘ ClO + H2.0 — ‘ (y 6nanKy gionosioeit Hanucamu piGHAHHA PeaKyii) ‘
4. SIxka OyJ0Ba 30BHINTHHOTO CHEPTETHYHOTO PiBHS aTOMa XJIopy?
1 2522p°
2 3s23p°
3 3523p®
4 2522p°

5.V skiii conyiii cynsbyp 0yae Titbku okucHHKOM: HpS, HoSOs, SO,, SOz ?

(y 6nanky gionogioeit damu opmyny cnoiyk OKUCHUKIG, ma CMYNIHb OKUCHEHHS e/IEMEHNIE Y YUX
CROYKAX)
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6. Hanmcary BCi MOKIMBI peakilii yTBOPEHHs COJIEH NPU B3aEMOJIIL:

KOH 1a HsPOs — (y 6nanky 6ionoegideii nanucamu mpu peaxyii)
7. Ilpu B3aemonii 1 Mok po36aBneHoi cyab()aTHOT KUCIOTH 3 HIUHKOM BHIUISETHCS BOJICHD 00’ €MOM JITPIB.
BianoBijap migTBEpAUTH PO3PaXYHKAMH.

1 11,2

2 22,4

3 44,8

4 5,6

8. 3akiHYNTH PIBHAHHS OKUCHO-BIHOBHOI PEaKIIii:

Hl + KMnO4+ H2S04 > I + (y 61auKy 6ionoegioeil ypieHamu OKUCHI08ANbHO-8I0OHOB8HE PIGHAHH)
Mn SO4 + K2SO4 +...

9. SIki MeTaJM pearyrTh 3 XJIOPHIHOK KACIOTOIO ? [linTBepANTH PiBHSIHHIMH PEaKIii.

1 Zn+ HCl >

2 Cu+ HCl >

3 Pt+ HCl»

4 Fe+ HCl >

10. Bu3HaunTH BiAMOBIIHICTS :

1. HoHizarti HHuH A. EHepris, sika BUAUTIETHCSA BHACIIIOK IPUETHAHHS SIICKTPOHA IO aTOMa
MOTEHIN A

2.eneKTpoHeTaTUBHICTh | b. YMoBHHII 3apsin aToma abo HOHY €JIEMEHTY , BUXOSUH i3 NPHUITYIIEHHS, 10 BCi
3B’SI3KM B MOJIEKYJII € iIeaJIbHO HOHHUMH

3. CHIOpIHEHICTH /10 B. 3narHicTh aTOMIB JJ0 IPUEAHAHHS €IEKTPOHIB
SJICKTPOHA
4.cTyniHb OKUCHEHHS I'. Enepris, sika HeoOXiJHa JUIsl IOBHOTO BHIAJICHHS EIEKTPOHA i3 aToMa

11. Cknactu MOJIEKyJIsIipHE, TOBHE Ta CKOpPOUYECHE HOHHE PIBHSHHS T1IpOJi3y KapOOHATY aMOHIIO 32 MEPIIOI0
craniero. Bkasaru pH cepenosuina.

(y OnauKy sionogideii Hanucamu PiGHAHHA peaxyiil) ‘

12. 3pobutn neperBopenns: Na,O — Nap,ZnO,; -»NaCl — AgCl.

‘ (y bnanky ionogioeil cxknacmu 6i0nogioni pisnanna peaxuyiit) ‘

13. Sky cnonyky NpoOmyIIeHoO Y JIiBiil YacTHHI pIBHSIHHS YTBOPEHHS KoMIulekcy? YoMy OpiBHIOE KOOpIUHALIHHE
YHCII0 KOMIUICKCOYTBOPIOBaya?

oo ¥ 2NH3 — [ Ag (NH3)2]ClI (y 6nanky 6ionogioeit nooamu hopmyny cnoiayku i Koopounayiiine
Yyucno)
14. Bxa3aT OCHOBHI CTYIIeHI OKHCHEHHs pochopy:
1 0, +3, +4, +6, +5
2 -3,0,+3, 45
3 -2,0,+2, +4, +7
4 -1,0, +5+7
15. 3HaliTi BiAIOBIAHICTD:
1. Kucna cinb A. NaHCO3
2. OcHOBHa cisb b. CaCOs3
3. Cepennst cuip B. (CuOH),S0O4
T. Na,SO3
16. 3aKkiHUNTH PiBHSIHHS peaKLii:
Na;COs; + CO; + H,O — (y 6nanky eionoeideit nanucamu pieHAHHA PeaKyiil)

NaySiO3 + H, SO; —
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17. SIkwii psii MICTUTb TiJIBKH aHIOHH?

1 CHsCOO7, NH4*
2 Na*, Fe?*
3 Ca?, POs*
4 NO2, F
18. SIxa mapa CIOIyK € CHIIBHUMH eIeKTPOJITaMu?
1. Ba(NOs)2, KCI
2. BaSO4, NaOH
3. Cu(OH)2, NaCl
4, Cu(NOs)2, CaSOq
19. Ilpwu rinpouisi sikoi costi pozunH Mae pH < 77
1. BaF:
ZnCl;
NazS
Ca(NOs).
20. Oxcnay SKUX METaJliB MarOTh aM(pOTEpHI BIACTHBOCTI?
1 Na20O
2 CaO
3 ZnO
4 MnO2

21. SIki conyku cepe/i HaBeICHUX pearyrTh Mixk coboro Hy0, PhO, SO,, Na,0?

(y 61aHKY 8i0n06i0i énuwims pieHAHHA pDeaKuyiil)

22. Slxa mapa OKCH[IIB € KUCIOTHUMH ?

1 N20, NO2

N20s, N20O3

N20, NO

NO, N203
23. SIxuif HAaBUIUH CTYIIHb OKACHEHHS IPOSIBIISIE XPOM Y CIIOTyKax?
1 +7

+4

3 +5
4 +6

24. Bkaxirtb Ha3By criosiyku KHSO4

‘ (y 6nanky eionoegioeit nooamu Ha3ey CnoayKu) ‘

25. CKiJIbKM HEUTPOHIB, IPOTOHIB Ta EJIEKTPOHIB Y aTOMa EJIEMEHTY I1iJl HoMepoM 25 y nepionyHii cucTeMi?

‘ (y 61auKy 6idnosidenl 6kazamu KiibKicnb HellmpoHie, NPOMOHIE, e1eKMPOHIE) ‘

26. 3akiHUMTH PiBHIHHS peakuii

PbO+HCIl — (y bnanky eionoegioeil nanucamu pieHAHNA PeaKyii)
PbO + NaOH —
27. Y cxemi peakuii CrCls+ Br,+KOH—K,CrO4+KBr+KCI+H,0 okucHukom €:

1 CrCls

2 Br

3 KOH

4 PiBHSIHHSI He BiTHOCUTBCSI 10 OKHCHIOBAJIbHO-BiITHOBHUX
28. 3a siKo10 peakii€ero Bii0yBa€eThCs Mpolec OKUCHeHHs pepymy(+2) 1o depymy (+3)?
1. Fe(OH)2 + HCIl —
2. FeCl2 + H.SO4—
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3.

FeSO4 + Al —

4.

Fe(OH)2 + H202—

29. Jlo siKOTO eJIeMeHTY 3MillleHi CITiIbHI eIeKTPOoHHI mapu y croaymi H,O?

1 He 3MilleHi Hi 10 IK0oro

2 3mimeni 7o O

3 3mimeni no H

4 He YTBOPIOIOTH CHIJILHUX €J1eKTPOHHUX Map

30. Kucinororo €?

1 HCI

2 Fe(OH)2
3 H2S04

4 N20s

TecTu 10 nepeBipKU caMOCTIIHOI MIATOTOBKU CTYJEHTIB

Tema 1. ATOMHO-MOJIeKYJIsSIpHEe BUCHHS

1. SIxy 3 npuBelcHUX PeYOBHH NOTPiIOHO BigHECTH 10 MpocTHX?

1 H.O

2 Nz

3 CuSO4
4 NaCl

2. MoJib - e KUIBKiCTh pe4OBHHH, 10 MiCTMTh CTUIBKU CTPYKTYPHUX OAUHHULB (ATOMIB, MOJIEKY.I,

i0OHiB), CKIJILKH aTOMIB € B .....

0,12 kr isotony Byrnemo  *2C

1,2 r i3oTomy Byrnemo  *C

0,012 xr izoTomy Byrnemo  *2C

0,12 kr isotony kucHio _ *°0

1 MoJib ra3y 3aiimae 06'em

2,241

224 1

0,224 n

11271

. CKIJILK

M MOJIEKYJI MicTUTBCSI B 1 MoJIi pe4yoBUHH

6,02 - 102

3,01 -10%

3,01 - 10%

6,02 - 102

. Slkmii ra3 jgermmuii 3a noBiTpst (MY nosirps = 29)

O30H

Awmiak

X0p

CipKoBOJICHB

. Buznau

utH ekBiBasieHT H3PO4 (Mr cuciorn = 98)

98

32,67

49

16,33
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7. SIxa maca 1 1 ByIJIeKHCJIOTO ra3y IpH H.y.

1 1,96
2 3,92
3 19,6
4 0,98

Tema 2. ByaoBa aToma Ta nepioqiM4Huii 3aK0H

8. 3a cyyacHUMHM ySAIBJICHHAMH aTOM - L€ .....

1 XiMIYHO MOMIJIbHA CIICKTPOHEHTPAIbHA YaCTKA PEYOBUHH, IO CKIAIAETHCS 3 TOBUTUBHO
3apsKCHOTO sJIpa | HETAaTHBHO 3apsAKCHHUX SICKTPOHIB

2 XiMIYHO HENOIbHA EICKTPOHEHTPATbHA YaCTKa PEUOBHHH, IO CKIAJAETHCS 3 MO3UTHBHO
3apsKCHOTO Ipa | HETATUBHO 3apsKCHUX CICKTPOHIB

3 XiMIYHO MOMIJIbHA CIICKTPOHCHTPAIbHA YaCTKA PEYOBUHH, IO CKIAIAETHCS 3 HETATHBHO
3apsHKCHOTO SiApa i TO3UTHBHO 3apsDKEHUX SICKTPOHIB

4 XiMIiYHO HENOITbHA eJCKTPOHEHTpaIbHA YaCTKa PEUOBHHH, IO CKIIATAETHCS 3 HETATHBHO
3apSHKCHOTO SIPa i TO3UTHBHO 3apSHKEHUX SIICKTPOHIB

9. SIKHMU YOTHPMA KBAHTOBHMM YN CJIAMU XAPAKTEPU3YETHCS CTAH €JIEKTPOHA B aTOMi?

1 na B! h, ms

2 a, I, e, m

3 n, I, m, ms

4 n I ea

10. CkinbkM NIPOTOHIB MiCTUTBHCS B SI/IPi aTOMa KaJlilo

1 20

2 19

3 39

4 29

11. SIxa 6ya0Ba 30BHIIIHHOI0 €HEPTreTHYHOTO PiBHS aTOMAa XJIOpPY?

1 SZ pl

2 g2 p3

3 SZ p5

4 52 p2

12. CKiJIbKH eJIeKTPOHIB 3HAX0AMTHCS HA 30BHIIIHLOMY eHepreTH4HoMy piBHi iony cipku S%?

1 6

2 8

3 2

4 4

13. SIKy HAliHMKYY CTYNiHb OKHCJIEHHSI MOKe MPOSIBJISITH a30T B CNOJIyKax?

1 1-

2 3-

3 0

4 2-

14. CkinbkH HecliapeHHX eJ1eKTPOHIB Ma€ aToM ¢ocdopy B He30yI:KeHOMY cTaHi?

1 3

2 5

3 1

4 2

15. B sikiii rpymi i sikiii miarpyni nepionnunoi cucteMu 3HaX0ASThCS JYKHO-3eMeJIbHi MeTaau?

1 I rpymna, rosioBHa miarpymna
2 I rpyna, noGivHa marpymna
3 II rpyna, rosioBHa niarpyna
4 Il rpyma, no6ivHa miarpymna
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17. le po3MillieHi BAJICHTHI e1eKTPOHHU Y aTOMiIB eJIeMEeHTiB O0iYHUX miarpyn?

1 Ha s-miipiBHI OCTAaHHBOTO €HEPTETHYHOTO PiBHS

2 Ha S- 1 P-HipiBHAX OCTAaHHBOT'O PiBHS

3 Ha P-TiApiBHI OCTAHHBOTO PiBHS

4 Ha S-TiAPiBHI OCTAHHBOTO piBHA i d-MiAPiBHI MEPETOCTAHHBOTO PiBHSI

18. Ilo cmiibHe y 0y/10Bi aTOMIB eJieMeHTIB 3 NopsiIKOBUMH HoMepamu 111 16?

1 3apsn siapa

2 KIUJIBKICTh €JICKTPOHIB

3 KIJIbKICTh €HEpreTHYHUX PiBHIB

4 KUJIBKICTh €JICKTPOHIB Ha 30BHINTHHOMY PiBHI

19. AToM SIKOT0 eJIeMEHTA MAa€ HA 30BHIIIHbOMY eHepreTHYHOMY PiBHi 4 eekTponu?

1 Al
2 Si
3 N
4 Mg

Tema 3. XiMiuHHH 3B’A30K

20. XimiuHuii 3B’30K BUHHKAE MiZK AaTOMAMM, SIKIIO0:

1 BiJIOYBA€THCS PO3MAPOBYBAHHS BAJICHTHHX CIICKTPOHIB
2 30LIULYEMbCSL eHep2Isi CUCIeMU

3 3MEHILYETHCS €HEPTisl CHCTEMHU

4 VMBOPIOEMbCS OEKIIbKA CRITbHUX eIeKMPOHHUX NAD

21. lonnnii 3B’s130K peai3yeThes, AKIIO:

1 MIdIC amoMamu YMEoprEMbCs X04 0OHA CRITbHA eNeKMPOHHA napa

2 MK aTOMaMH 3 Pi3KO BiIMIHHHUMH €JIeKTPOHEraTHBHOCTSIMH BiIOYBa€ThCs Nepeiada BaJICHTHUX
€JIEKTPOHIB 1 BUHHKAE €JIEKTPOCTATUYHE TSOKIHHS

3 AMoMU Mams 0OHAKOBY eleKMPOHe2AMUGHICIb

4 eJIEKTPOHHA TYCTHHA MijK aTOMaMH HE 3MIIy€ThCS BiJl OAHOTO aTOMa J0 iHIIIOTO

22. CKinbKH eJIeKTPOHIB 6epyTh y4acTh B YTBOpeHHi 3B’ 13kiB y mosekyai Cl.O7

1 14
2 7

3 28
4 56

Tema 4. Knacudikanisi HeopraniuyHux crnoayxk

23. SIki okcuau BigHOCATHLCS 10 aMmpoTepHux?

1 CaO, FeO, Kz0;

2 Zn0, Al,O3, PhO;

3 P,0s, NO,, CO;

4 MgO, SiO,, Ag»0.

24. . SIkuii rizpoxcu BUABJISAE BJACTHBOCTI i KHCJIOT i 0cHOB?
1 Sr(OH),

2 NaOH

3 NH,OH

4 Cr(OH)3

25. sIka cyma koedimientiB y peaknii Al(OH)2Cl + H2SO4 —... , K10 BHACTIZOK Hel yTBOPIOIOTHCSI JIHIIIE
cepeaHi 6inapHi couti i Bona?

1 10
2 14
3 18
4 22
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26. sIka cyma koedimienTi y peaknii Cas(POs)2 + H2SO4 — ... , IKIIO BHACTIIOK Hel yTBOPIOETHCS

auriapodocdar KajibLi?

1 2
2 4
3 6
4 8
Tema 5. Po3uunn.
27. SIxy naBa:xxkky NaOH motpi6no B3situ, 106 npuroryatu 100 ma 0,1N poszunny ? M (NaOH) = 40 r/moa
1 40r
2 4r
3 0,4r
4 0,04 r
28. Sixy HaBa:xkky CuSO4°SH20 noTpidHO B3siTH, 100 npurotyBaT 1 kr 5% po3uuny ?
1 50r
2 It
3 5t
4 500r

Tema 6. EnextposaiTuuna gucomiamii

29. SIka 3 peakiuiii ionHHOr0 00MiHy BiI0yBa€ThCs B PO3UHHI 3 YTBOPEHHAM MaJOPO3YHHHOL COJIYKH ?

1 NaOH + HCI —
2 Na;SO,4 + BaCl, —
3 NaCHsCOO + Ca(NOs); —
4 BaCl; + Cu(NOy); —
30. Ski i3 peyoBun peaxuii 2NaOH + H2SO4 — NaxSO4 + 2H20 BigHocAThCS 10 €1a0KUX €JIEKTPOJITIB?
1 NaOH
2 H2S04
3 NazSO4
4 H.0O

Tema 7. I'inpoJi3 coJeit

31. SIxa 3 HaBe/leHUX CoJIell MiUIArae riApoJiizy y BogHOMYy po3uuHi ?

1 BaSO,

2 FE(NO3)2
3 NaCl
4 C&(NO3)2

32. SIka cyma koediuienTiB y peakuii mepmoi crazii rizposaizy CuSO4?

1 4

2 6
3 8
4 10
33. SIka cyma koediuieHTiB y peakuii rizpoJizy Al2Ss?
1 4
2 8
3 12
4 14
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Tema 8. OxkHcHIOBAJILHO-BITHOBHI peakuii

34. Jlo okuC/II0BATbHO-BiTHOBHOI peakiii po3paxyBatu koedimieHTu i Bkazatn ix cymy: I2 + NaOH —
Nal + NalOs + H.O

1 18
2 11
3 36
4 9

35. /1o okHCII0BATIbHO-BiTHOBHOI peakuii po3paxyBaTu Koedinientn i Bkazarn ix cymy: Cr203 + KNOs +
K2CO3 — K2CrO4 + KNO2 + CO2

1 22
2 11
3 12
4 13

36. 1o okuc/a0BaIbHO-BiTHOBHOI peakuii po3paxyBatu koedimientu i Bkazatu ix cymy: KMnO4 — MnO; +
02+ H.0

1 24
2 11
3 12
4 13

37. 1o okuCII0BAIbHO-BiTHOBHOI peakuii po3paxyBaTu KoedinienTn i Bkazatn ix cymy: As:S;3 + HNO3 —
H3AsO4 + H2SO4 + NO2 + H20

1 70
2 48
3 24
4 6

Tema 9. KomnuekcHi cioaykun
38. Bkasaru yncio Jiranais B cioayii: [Cr(H20)4Cl2]Cl=2H.0

1 4

2 6

3 2

4 1
39. Jlo peakuii kKoMIJIEKCOYTBOPEHHS JONMUCATH NPOAYKTH, po3paxyBaTH KoeinieHTH i BkazaTu ix cymy:
KI + Hglz —

1 2

2 4

3 6

4 8

40. Buxoasiuu 3 psily HaNpyr MeTajiB, MO’KHA CTBEPIKYBATH, 0 Y BOAHOMY PO34HHi Bii0yBaeThcsl Taka
xiMiyHa peakuis :

1 Pb + CaCl, = PbCl, + Ca

2 Fe + MgSO, = FeSO4 + Mg

3 Zn + CuSO4 = ZnS0O4 + Cu

4 Ag + NaNO3z = AgNOs + Na

41. SIkuii 3 HUKYeHaBeAeHNX MeTaJiB He B3acMOic 3 BOJ0I0?

1 HaTpil
2 KaJIbIIHI
3 3aJ1i30

4 Oapiit
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43. 3 1yramu B3aemofie :

1 Mg
2 Mn
3 Ca
4 Al
Tema 11. 3araabHi BJacCTHBOCTI HeMeTAaJIiB
44. J1o IKOro eJIeKTPOHHOI'O THILY eJIeMEeHTIB HaJIeKUTh (pochop?
1 S
2 p
3 d
4 f
45. sIxi cTyneHi okucIeHHs XapaKTepHi 15 ¢gTopy y ioro cnojykax?
1 1-
2 1+
3 3+
4 5+
46. CxJyiaaiTs piBHSIHHSI B3A€MO/II a30THOI KUCJIOTH KOHLEHTPOBAHOI 3 MilII0 i BU3HAUYTe cyMy KoediuieHTIiB
B peakmii
1 4
2 6
3 8
4 10

XIMISA TAJIOTEHIB TA IX CIIOJIVK
1. Ckiactu enektponHy ¢opmyny ¢hropy. Ha ocHOBI enexTpoHHO-TpadidHOl (HOpMYyNIH 30BHIIIHEOTO
EHEPreTHYHOro PiBHA (hTOPY MepeadaynTh HOro MOXKIIMBI CTENICHI OKMCICHHS Y CIIOJyKaX 1 HaBeCTH
BiZIMOBiAHI ()OPMYIIH HOT0 KHCHEBHUX Ta BOJTHEBHX CIOJIYK.
2. Cknactu piBHAHHS OKMCHO-BIJHOBHHMX PEaKLiil OIEpXaHHS 1 MepeTBOPEHHS TAJIOTEHIB Ta IX CIOIYK
(cxeMu TepeposIo iy eIeKTPOHIB, EIEKTPOHHUHN OanaHc), miaiopaTH i pO3CTaBUTH KoeDilieHTH:
1) KMnO;+ HCl — Clz + ...
2) P+F, — ...
Mg + I, — ...
4) KOH + CIO; — ...

5) HCIO === (poskiajganHs)

3. Cknactu enektpoHHy (opmyny xmopy. Ha ocHOBi enekTpoHHO-TpadiuHOi GopMynIH 30BHIIIHHOTO
SHEePreTUYHOro PiBHS XJIOPY Mepea0adynuTn HOro MOKIIMBI CTETIeHI OKUCIICHHS Y CIIONyKaX i HaBeCTH
BiJIMOBiTHI (hOpMyITH OTO KHCHEBUX Ta BOJTHEBUX CIOIYK.

4. Cknactu piBHSHHS OKUCHO-BITHOBHUX PEAaKIIiii OJIep)KaHHS 1 IEPETBOPEHHSI TAIOTEHIB Ta iX CIIOJIyK
(cxeMu Tepepo3IoIiIy eIeKTPOHIB, SICKTPOHHUN OaaHc), miaiopaTH i pO3CTaBUTH KOeDillieHTH:

1) MnO2 + HC1 - Cl2 + ...
2) Al+F, — ...

3) H,SOz; + I, + H,O — ...
4) KOH + CIOz — ....

5) HBrO === (aucrmpomopiioHyBaHHs)

XIMISI KMCHIO I XAJIbKOI'EHIB TA X CHIOJIVK
1. Cxnactu enekTpoHHY GopMmyiy KucHI0. Ha ocHOBI enekTpoHHO-TpadivyHOT GOpPMYITH 30BHINIHEOTO
€HEPreTUYHOT0 PiBHS KMCHIO MepeadaynTH HOTo MOXKIIMBI CTENCHI OKUCIICHHS Y CHOIyKaX 1 HAaBECTH
BIJIMOBiIHI (POPMYITH HOTO CITONYK.
2. Cxnacrtu piBHSHHS peakiliii ofiepiKaHHsI i EPEeTBOPEHHS KHCHIO 1 XaIbKOTeHIB Ta X cronyk (0o OBP
CKIacmu cxemu nepepo3nodiny eleKmpoHie, eneKmpoHHull — 6anauc), TiAidpaTH 1 PO3CTaBUTH
KoeiieHTH:

0
1) KMno; —22. ¢ .

2) Mg+ 0;— ...
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3) S+ NaOH —t>
4) SO+ H,O 2 .....

5) 2Se+F,— ...

6) KOH + Se0; — ...

7) 2Kl + H,0; + H,S0, = ...

8) BaO2 + H,SO4 — ...

Cxutactu enexTpoHHY ¢dopmyiny cipku. Ha ocHOBI enexTpoHHO-TpadiuHoi (hopMyIr 30BHINIHEOTO
EHEPreTHYHOrO PIBHS CipKH mependaduTH ii MOMIIMBI CTEMEHI OKHCIEHHS y CIIONyKaX i HABECTH
BiZMOBiAHI (POPMYNH 11 KHCHEBUX Ta BOJHEBHUX CITOTYK.

CkracTy piBHSIHHSI peaKkiiid oJiepKaHHs 1 MepeTBOPEHHS KUCHIO 1 XaJbKOTeHiB Ta 1X cronyk (do OBP
CKIAcmu cxemu nepepo3nooily erekmpoHie, eieKmpoHuuli  6ananc), mMmidpaTd 1 PO3CTaBUTH
KoeimieHTH:

1) MnOZ L)

2) Al+Se — ...

3) H2SO4 (xommy + CU— ...

4) KOH + SO; — ....

5) HS+0; — ...

6) 2KMnO4 + 5H,0; + 3H,S0O4 — ...

7) SeO2+ H.0 — ...

8) 2Na,0; + 2H,0 — ....

XIMIA EJIEMEHTIB V-A I'PYIIU TA IX CIIOJIYK
Cxutactu enekTpoHHy (opmyiry azomy. Ha ocHOBI enekTpoHHO-TpadivHOi (GOpMyIH 30BHIIIHEOTO
EHEPTeTHYHOTO PiBHS a30Ty Mepea0adyuTH HOro MOXIIMBI CTEIIEHI OKHCIICHHS Y CIIONyKaX 1 HAaBECTH
BiZMOBiAHI (OPMYIH HOTO CITOYK.
CknacTu piBHSHHSL peakiiii ofiep>KaHHs i MepeTBOpPeHHs eleMeHTIB V-A TpymH Ta iX cnoiyk (0o
OBP cxknacmu cxemu nepepo3nooiny eieKmpoHie, eileKmpoHHUll Oananc), MaiopaTH 1 po3CTaBUTH
KoeilieHTH:

1) NHsNO: —t)

2) P205+H20—>....
3) NH;+H,O = ...

0
4) Cas(POs), + 3510, —20°C

5) H3AsOs+ Ca(OH), > ....
6) Fe + HNO;3 pom) —-....
7) HNO2 + HCIO; — .....
8) Ca+P— ...
Cknactu enektpoHHy Gopmyiy ¢pocghopy. Ha ocHOBI enexkrpoHHO-rpadiuHoi  Gopmysn
30BHIIIHBOTO €HEPreTHYHOTO PiBHS (Qochopy nependadynuT HOro MOXKIIMBI CTETIEHI OKHUCICHHS Y
CHOJIyKaX i HABECTH BiAMOBiAHI (OPMYyNIH HOTO CIIOMYK.
CknacTy piBHSHHSL peakiii ofepiKaHHs i MEepeTBOPEHHs eleMeHTiB V-A TpymH Ta iX cnoiyk (0o
OBP cxknacmu cxemu nepepo3nooiny eiekmpomis, eleKmponHull Oananc), miaiopaTd 1 po3CTaBUTH
KoeilmieHTH:

1) NH;+CuO ==

2) P,Os+ Ca0 — ....

3) NHs+0, - ...

0
4) Cay(POs)+35i0, —22C 5

5) As;0s+NaOH-> ....
6) Cu+HNO; poss) —-...
7) NO, + O+ H.O —......
8 P+Clh—....
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XIMIA EJIEMEHTIB IV-A TPVIIU TA IX CIIOJIVK
CkIactu eeKTpoHHY (opMyy eyzieuto. Ha ocHOBI enekTpoHHO-rpadidHol (OpMYJIH 30BHIIIHBOTO
EHEPreTUYHOTO PIBHA @yereylo TEpPen0aYuTd HOTrO0 MOXKIIMBI CTENCHI OKHUCICHHS Yy CIIOJyKax i
HaBeCTH BiAMOBiAHI popMyH BOTHEBUX 1 KICHEBUX CIIOJYK.
Cxutactu piBHSHHS peakiiid ofep:kaHHA 1 mepeTBopeHHs eneMeHTiB [V-A rpymu Ta ix cmomyk (do
OBP cxknacmu cxemu nepepo3nooiny eieKmpoHis, eleKmpoHHull Oanaxc), MaiopaTH 1 po3CTaBUTH
KoeimieHTH:
1) Si0O;+C —
2) SitF, — ...
3) Pb + HzSO4(K0Hu,) =
4) Sn(OH); + NaOH — .....

5) SNO; + HsS04 fromy —C—> ..

6) NaOH + CO, — ...

7) FeO + CO —

8) CaCOz;+HCl — .....

Cxutactu enekTpoHHY hopMyiry kpemnuiro. Ha ocHOBI enekTpoHHO-TpadivHOl (hOpMyIIH 30BHIIITHBOTO
EHEPreTUYHOrO PIBHA KpemHuilo TepeAdadyuTh HOro MOXKIWBI CTENCHI OKUCICHHS Yy CIIONyKax i
HABECTH BiAMOBiIIHI (YOPMYIIM BOIHEBUX 1 KHCHEBUX CITOJNYK.

Cxutactu piBHSHHS peakiiid ofep:kaHHs 1 mepeTBopeHHs eneMeHTiB [V-A rpymun Ta ix cmomyk (do
OBP cxnacmu cxemu nepepo3nooiny eiekmpoHis, eleKmpoHHull 0Oananc), MiaiopaTH 1 po3CTaBUTH
KoeimieHTH:

1) CaO+C —

2) Fe,O; +CO — ....

3) NaOH + CO; — ...

4) Si + NaOH + H.O —

5) Sn+HCI = ...
6) Pb(NO3), + NaOH = ...

7) Sn + HNOspom) —=
8) Pb+Cl,— .....

XIMIA EJIEMEHTIB 11I-A TPYIIU TA IX CIOJIYK
Cxiactu enekTponny (Gopmyiny oopy. Ha ocHOBi enekTpoHHO-rpadiuHOl (OPMYJIH 30BHIIIHBOTO
E€HEPTeTHYHOTO PIBHA O0py MepeadaynTH HOro MOJMIIMBI CTETICHI OKUCIIEHHS Yy CIIOIYyKax 1 HaBECTH
BiJINIOBi/THI ()OPMYITH BOJTHEBHX 1 KUCHEBUX CIOIYK.
CkrnacTy piBHSIHHSI peakiiii ofiepkaHHs i neperBopeHHs enementiB [II-A rpynu Ta ix cnonyk (0o
OBP cxnacmu cxemu nepepo3nooiny eiekmpoHie, eieKkmpoHHull bananc), MaiopaTH 1 po3CTaBUTH
KoeQiIlieHTH:
1) B.O3 + Mg —
2) B203+CoO — ....
0

3) Al + N, &)

0
4) AlLLOs + NaOH ——=—>
5) AI(OH)3; + H2SO4 — ...
6) AlFs + NaF — ....
7) B + HNO; (KoHIL) —> ++.nn

8) B+S ——> .

Cknacti  enekTpoHHY Gopmyiy anrominito. Ha ocHOBI enexTpoHHO-TpadiuHOi  Qopmysn
30BHIIIHBOTO CHEPIeTUYHOTO PIiBHS alOMiHil0 TIEpeN0AYNTH HOTO MOXIUBI CTEIEHI OKUCICHHS Y
CHOJIyKaX i HABECTH BiAMOBiAHI ()OPMYNIH BOJHEBHUX 1 KHCHEBHUX CIOJYK.
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4.

CkyacTi piBHSHHS pEaKIliii omepaHHs 1 mepeTBopeHHs eneMeHTiB III-A rpymu ta ix cmonyk (0o
OBP ckracmu cxemu nepepo3nooiny elekmpoHis, eleKmpoHHull Oanrauc), MaiopaTh 1 pO3CTaBUTH
KoeimieHTH:

1) BClz;+H, — .

2) BClz+H0— ...

3) Al+HPO, = ..

4) AlOs+NaOH —->—
5) Al,O; + HCI —
6) NaBsO7 + H,S0, + H,0 == ...

7) Tl +HCI = ...
8) BoHs + O, — ...

XIMIS EJIEMEHTIB I-A i II-A TPYII TA IX CIIOJIYK
Cknactu enekTpoHHY (opmyny Jzimito. Ha ocHOBI enexkTpoHHO-TpadiuHoi (GOpMYTH 30BHIIIHHOTO
EHEPreTUYHOT0 PiBHA J1imil0 TIepeN0avynT HOro MOKIIMBI CTETIEHI OKHCIICHHS y CIIONYKax 1 HaBeCTH
BiZIMOBiHI ()OPMYITH BOJTHEBHX 1 KUCHEBUX CIOIYK.
Cxutactu piBHAHHS pPeakIliii ofepaHHs i nmepeTBopeHHs enemeHtiB [-A i II-A rpymu Ta ix cromyk
(0o OBP crnacmu cxemu nepeposnoliny eilekmponie, eleKkmponHuii  6ananc), migiopatd i
po3cTaBUTH KOoeilieHTH:

1) Mgo+C —CS— ..

2) Be + stO4 (po3B.) —> ...

3) Na + H,O —

4) Ca(OH), + AI(OH); —.....

5) NaOH + Cl; — ...

6) SrH, + H,O — ...

7) Ca+ HN03 (KOHIL) ™ «....

8) KOH + Si0; —-C 5 ..

Cknactu enekTpoHHY (opmyiy karito. Ha ocHOBI enexTpoHHO-TpadiuHOi (OpMYIH 30BHILIHBOTO
SHEePreTUYHOro PiBHS Kauito MepeadaunTH HOro MOXKIIMBI CTETICHI OKHCIICHHS y CIIOJYKaX i HAaBECTH
BiJIMOBiAHI ()OPMYIIH BOJTHEBUX 1 KUCHEBHX CHOJIYK.

CkrnacTy piBHSIHHSI peakiliii oJiepaHHs 1 nepeTBopeHHs eneMenTiB [-A i I[-A rpynu Ta iX cromyk
(0o OBP cknacmu cxemu nepepo3nooiny eiekmpoHie, eiekmponuuil — 6anauc), mimiopatn i
pO3cTaBUTH KoeDillieHTH:

1) Bat+H; —

2) KO +NO;— ...
3)  SrO+Al = .

4)  BeO+NaOH —-S—5
5) Mg + HClI ==
6) CaCy+H,0 = ...

7)  Ca(OH), +P,0s == ...
8) NaOH+S— ...

XIMIA d-EJIEMEHTIB TA IX CIIOJIYK
Cxiactd  eleKTpoHHY Gopmyay mapzanyto. Ha OCHOBI elleKTpoHHO-rpadiuHOi  hopmyu
30BHIIIHBOTO EHEPIeTUYHOTO PIBHS Mapeanyio TIepe0aYnTH HOTr0 MOXKITUBI CTEIIEHI OKUCICHHS Y
CHOJIyKaX i HABECTH BiJMOBiAHI ()OPMYIIH BOJHEBUX 1 KUCHEBHUX CIIOJIYK.
CkiacTu pIBHSHHS peakiiil oJepkaHHS 1 mepeTBOpeHHs d-eneMeHTiB Ta ix cnonyk (0o OBP
CKAcmu cxemu nepepo3noodiny eieKmpouie, ereKmpoHHull  oanauc), MAIOpaTH 1 PO3CTaBUTH
KoeimieHTH:
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) Mn+C —S .
2) Fe + HZSO4(pozBA)_>

3) CdCO; — > ...

4) Vo03+ 0 —.....

5) NaOH + Cr,03; — ...

6) Fe(OH), + O, + H,0

7) Cu(OH), + NH:OH — ...

8) K:Cr,07 + (NH4)2S + H.O — ...

9) CuUOH —-—»

3. Cknactu enekTpoHHY (opmyny yunky. Ha ocHOBI enexkTpoHHO-TpadiuHoi (GOpMYyTH 30BHIIIHHOTO
EHEPTeTHYHOTO PIBHA YUHKY TIEpeN0adnTH HOTO MOXKIIMBI CTENEHI OKUCIEHHS y CIIOyKax i HaBeCTH
BiZIMOBiAHI ()OPMYIIH BOJHEBUX 1 KHCHEBHX CHOIYK.

4. CxiacTu pIBHSHHS Peakilii onepkaHHA i mepeTBopeHHs d-enemeHTiB Ta iX cnonyk (do OBP
CKAACMU CXeMU HNepepo3nodiy eieKmpoHi8, eleKmpoHHUli  6bananc), MaidopaTH 1 PoO3CTaBUTH
KoediIieHTH:

1) Zn+ KOH + H,0 —
2) Cu(OH)2+HNOz — ....

3)  Mn(OH); + H,0+ 0, = ...

4) HQOL

5 V+0, = ...

6) KyCrO7 + H,SO, == ...
7)  MnO;+H,0 = ...

8) KIl+Hgl,— ....

9)  AgCl+ NH,OH —

8. MeToan HABYAHHSA

MeToa HaBYaHHSI — B3a€EMONOB's3aHa JISUIBHICTH BHKJIAgada Ta CTYJICHTIB,
CIpsIMOBaHA Ha 3aCBOEHHA CTYJEHTAMU CHUCTEMHU 3HaHb, HAOYTTA yMiHb 1 HaBUYOK, iX
BUXOBaHHS 1 3araJIbHUNA PO3BUTOK.

[Ipu BUBYECHHI AUCIUILIIHN 3aCTOCOBYIOTh TPH METOJIM HaBYAHHS: CJIOBECHI, HA0YHI,
MPAKTUYHI.

CioBecHi MeTOAH HABYAHHS:

JleKyisi — 11e METOJl HaBYaHH4, SIKUW mependoadae po3KpUTTS Y CIOBECHIN (OpMi CYyTHOCTI
SIBUII], HAYKOBUX TOHSTH, MPOIIECIB, AKI 3HAXOAATHCS MK COOOIO0 B JIOTIYHOMY 3B'S3KY,
o0'emHaHl 3araJbHOIO TeMmow. Jlo JeKIiif BHUCYBalOThCA TE€BHI BUMOTH MIOAO 1X
MIATOTOBKHU 1 mpoBeneHHs. Kpamuii egekt mae KkoMOIHYBaHHS €JICKTPOHHHUX JICKIN 3
MOSICHEHHSIM Ha JIOTIIII, & TAKOX JIEKIis y GopMi Jiayory.

UYinbHe Mmiciie B TPyMi CIOBECHHX METOMIB IOCia€ METOJ poOOTH 3 KHHIOI Ta
CJIICKTPOHHUMHU HaBYaJIbHMUMH pecypcamu. CTYJIEHTH MAalOTh YCBIJIOMJIFOBATH, IO
OCHOBHHMM JDKEPEJIOM OTPUMaHHS HayKoBOi1 iHQopmMmallii € kaHura. ToMy Tak BaKJIMBO
HABYMUTHU CTYJCHTIB METO/aM 1 MpUOMaM CaMOCTIHHOT pOOOTH 3 HEIO: YMTaHHS, IepeKas,
BUITMCYBaHHs, CKJIa/IaHHS IJIaHy, TaOJIUIb, CXEM Ta 1H.

Haouni Meroam mnependadaroTh, MepeayciM, BUKOPUCTAHHS JAEMOHCTparlii Ta
uTFOCTpanii:
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- JIEMOHCTpAIlisl — IIe METO/I HaBYAHHS, SIKUU repeadavyae 1moka3 nmpeaMeTiB 1 MPoIeciB y
iXHPOMY HaTypaJbHOMY BUIJISIAI, B JIMHAMII, €JEKTpOHHA (opMa HABYAIBHOTO
MaTepiaiy 3 oro 1eMOHCTpAIIIEI0 HA €KpaH;

- UIIOCTpallisl — METOJ HaBYaHHS, SKUHM nependayvae Mmokas MpeAMETIB 1 IPOLECIB y iX
CUMBOJIIYHOMY 300pakeHH1 ((oTorpadii, MaIFOHKH, CXEMH, Tpadiku Ta iH.).

IlpakTuyni MeToad HaBYaHHs (J1abopaTopHi po0doTH) CHpsSMOBaHI Ha

JOCSITHEHHSI 3aBEPILIAIBHOTO €Taly IpouLecy Mi3HaHHA. BoHu crpusiors (GpopmyBaHHIO

yMiHb 1 HaBUYOK, JIOTIYHOMY 3aBEpIICHHIO JIAHKU MI3HABAJLHOIO MPOLECY CTOCOBHO

KOHKPETHOTO po3Aairy, Temu. JlabopaTopHa pobOoTa nepeadavae opraHizaililo HaB4aJIbHOI

poOOTH 3 BUKOPHCTAHHSIM CIIELIAIbHOTO OOJaJHAHHS Ta 32 BU3HAYEHOIO TEXHOJIOTIEIO

JUIsl OTpPUMaHHS HOBUX 3HaHb a00 TEpPEBIPKM NEBHUX HAYKOBUX TINOTE3 Ha pIBHI

JOCIIKEHb.

9. ®@opMH KOHTPOJIIO

OcHoBHUMH (popMaMH KOHTPOJIO 3HaHb CTYAEHTIB € KOHTPOJb Ha JIEKIIi Ta Ha
7a00paTOpHUX 3aHATTAX, Y TOMY YHCII Yy TO3aHaBYAJbHUN Yac, Ha KOHCYJbTAIIfX,
3aJlikax i icmuTax.

I. KonTposb Ha JIeKIlii MO)Ke MPOBOAUTHUCH K BHOIPKOBE YCHE OMUTYBaHHA y Gopmi
Jianory B IMpoIeCci YWTaHHS JIEKLIi 3a paHillle BUKJIAJEHUM MaTepiajioM, 0COOJIMBO 3a
po3i1amMu Kypcey, K1l HEOOX1IH1 JUIsl 3pO3yMIHHST TEMH JISKIII, 1110 YUTAEThCA, a00 XK IS
BCTAHOBJICHHSI CTYIICHS 3aCBOEHHS MaTepially MPOYUTAHOT JISKIIii.

[loTouyHnii KOHTPOJb Ha JEKUli MOKJIMKAHUW NPUBYUTH CTYAEHTIB [0
CHUCTEMATHYHOI MPOPOOKHU MPONAECHOTr0 Matepialy 1 MiATOTOBKH 10 MallOyTHBOI JIEKIIIT,
BCTAHOBUTH CTYIIHb 3aCBOEHHS TEOpii, BUSIBUTU HAMOUIBII BaXKKi ISl CIPUNHSTTS
CTYJIEHTIB PO3IUIM 3 HACTYyMHUM po3'sicHeHHsM iX. KoHTponb Ha nekiii He 3aiimMae
Oararo Jacy.

[I. IloToyHuN KOHTPOJL Ha JAOOPATOPHUX 3AHATTAX MPOBOJUTHCS 3 METOIO
BUSICHEHHS TOTOBHOCTI CTYJICHTIB /IO 3aHATH y TaKuX popmax:

1. [Tucsmona (10 30 XB.) KOHTPOJIbHA pOOOTA.

2. KonokBiyM, MOy IbHI KOHTPOJIBHI pOOOTH MO PO3/iJIaX TEOPETUUHOIO KYpCy st
CaMOCTiIHHOTO BUBYEHHS (PEKOMEHJIOBAHO Yy 11032 HaBYAJIHHUHI Yac).

3 lenuty € miJICyMKOBUM €TarioM BHBYEHHS yCi€l NMUCHUIUIIHU a0o i1 4acTWHHU i
MalTh 3a METy HEpeBIpKYy 3HaHb CTYACHTIB MO Teopii 1 BHUSBICHHS HAaBUYOK
3aCTOCYBaHHS OTPUMAaHUX 3HaHb NPU BHUPINICHHI MPAKTUYHUX 3aB/IaHb, & TAKOXX HABUKIB
CaMOCTIITHOT pOOOTH 3 HABYAIBHOIO 1 HAYKOBOIO JIITEPATYPOIO.

10. Po3noain 6aniB, siki OTPUMYIOTH CTY/I€HTH
Y poOouoMy HaBYaJIbHOMY IUIaHI JUCHMIUIIHM MepeadadyeHo B OAHOMY
HaBYaJlbHOMY ceMecTpl Jekuid — 30 roauH, nabopaTopHux 3aHiITh — 30 TOAMH Ta
caMOCTIitHOT poOoTH - 32 roauHH, 110 B cyMi craHoBHTh 92 rogunu (3 kpeautie ECTS),
SIKi OXOTUTIOIOTH 3 3MICTOBI MOJTyJIi BUBYCHHS AUCIUILTIHA. [liciis BUBYEHHS JUCIUILTIHA
3aIUTAaHOBAHO ICIIUT. TPHUBAIICTh HABYAIBHOTO ceMecTpy — 15 TikHiB.

Po3noain 6a/1iB MOYJIbHO-PEHTHHIOBOI0 HABYAHHS CTY/JICHTIB

o Peiitunr 3 Peiitunr 3 | Peiitunr | IlizcymxoBa | 3arambHa
IToTOYHMI KOHTPOJIb

HOMED JOaTKOBO1 | HAaBYAIBHOI | ITpadHM |  aTecTaris KUJIBKICTD
MOYITIO pedTHHT pobotu R 1p pobotu R we (ex3aMeH OamniB
Y R up YU 3aJ1K)
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1 0-100

2 0-100

3 0-100

4 0-100

5 0-100
HaguanbHna 0-10 0-70 0-5 0-30 0-100

poboTta

6 0-100 0-10 0-70 0-5 0-30 0-100
(HaBYaIbHA
MIPAKTHKA)

BignosigHo no «lIlonoxkeHHS MpO KPEeIUTHO-MOIYJBbHY CHCTEMY HaBYaHHS B
HVYBill VYkpainu», 3atBepmkenoro pekropom yaiBepcutetry 03.04.2009 p., peltunr
CTyJICHTa 3 HaBYaJIbHOI po0O0TH R Hp CTOCOBHO BHBYEHHS TIEBHOI JUCIUILIIHU

BU3HAYAETHCS 32 POPMYIIOI0

0,7° (RM3y + KWzpg + ..+ RM3pg» KW3yp)
Rup = mmmmmmmmeeeeeeeeeeeoeeoee + Rap - Rure,
Knuc
ne RMsyy, ... RM3y — peiftuarosi ominky 3MicToBUX MOy iB 3a 100-6aTb5HOI0
IIKAJIOH0;
N — KIJIBKICTh 3MICTOBUX MOJYJIB;
K®s3p, ... KMz — kinbkicts kpeautis ECTS, nependadeHux po6ounm
HaBYAJbLHUM IIAHOM JJIS BiJIITOBITHOT'O 3MICTOBOT'O MOTYJIS,
Kmuc= KWsy + ... + KM3y — xinbkicts kpenuris ECTS, nepenoadennx
po0OoYMM HaBUAJBHUM IUIAHOM JJI JUCIHUIUIIHA Y TIOTOYHOMY CEMECTPI;
R gp — peiiTHHT 3 101aTKOBOI poOOTH;
R wtp — peiiTuHT mTpadHmii.
Hapeneny Gpopmyny MosxkHa cipocTuty, ko npuiiaatn KWy = ...= KMWsy
Toni BoHa Oyjie MaTH BUTJIST
0,7- (R(l)gM + ...t R(n)gM)
Rup = --------------mmmmmmo oo + Rap - Rure.
n
HaBuanbHe HABaHTXKCHHS CTYACHTA JUTS 1X BUBYCHHS Ta 3aCBOECHHSI CKIIAJIAE:
1-it momysb (R1)— 1 kpeaut (K1)
2-it Moy (R2) — 1 xpemut (K2)
3-it Moy (R3) — 1 kpenut (Ks)
4-ii monynb (Ra)— 1 xkpemut (Ka)
5-it moaysb (Rs) — 1 kpeaut (Ks)

Kpurepii oninku 3MicTOBUX MOy TiB:
R1 ckmamaerbcs 3 4-X TeMaTWYHHX JIaDOpaTOpHHUX poOIT, caMOCTiHOT Ta 5

KOHTPOJIBHUX POOIT, Y TOMY YHCII 1 MOJYJbHOI KOHTPOJbHOI poOoTu Nel. BuxoHaHHs
MPaKTUYHUX PpOOIT omiHoTECA Big 0 mo 10 GaniB, camocTiitHa po6oTa omiHTeCa 10
Oanmamu, KOHTPOJIbHI poboTH Bix 0 10 15 OaniB, MoaynbHa KOHTpOJbHA poboTa — 20 Oamis,
KOJIM MakcuMaslbHa cyma OaniB ckiagae 100.
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R2 cknamaerpcs 3 2 TeMmMaTWYHHX JIabopaTopHUX poOiT, caMmocTiiHOi Ta 3
KOHTPOJIbHUX POOIT, y TOMY YHCII 1 MOIYJBbHOI KOHTPOJBHOI poOotn Ne2. BukoHaHHS
MPaKTUYHUX poOIT oriHIoI0Thes Bix 0 g0 10 GaniB kKoXkHa, camocTiitHa poboTta 10 Gamamu,
KOHTPOJBHI pobotn Bix 0 g0 20 GamiB Ta MoOIyJibHa KOHTpoJbHA pobotra — 30 OaiiB 3
MaKCHMAaJIbHOIO CyMOI0 3a MoysieM Ne2 - 100 Gasis.

Rs ckmamaeTses 3 2 TeMaTHYHUX KOMIUIEKCHHUX J1abOpaTOpHUX POOIT, CAaMOCTIHHOT
Ta 4 KOHTPOJIBHUX POOIT y TOMY YMCIII 1 MOAYJIBHOI KOHTPOJIbHOI po0oTH Ne3. BukoHaHHs
MPaKTUYHUX POOIT OliHIOI0THCS BiA 0 10 15 GaniB koxkHa, camocTiiiHa pobota 10 Ganamu,
KOHTPOJIbHI po00TH Bija 0 10 15 6aiiB KOXKHA Ta MOJAyJIbHA KOHTpOJIbHA poboTa — 15 GamiB
3 MaKCUMAaJIBHOIO CyMOt0 32 MojysieM Ne2 - 100 6aitiB.

Rs cxmamaetbes 3 5 TemarnuHux JabopaTopHUX pOOIT, caMmocTiiHOI Ta 6
KOHTPOJIBHUX POOIT, Y TOMY YHCII 1 MOJYJIbHOI KOHTPOJbHOI poOoTH Ned. BuxoHaHHs
MPaKTHYHUX POOIT OmLiHIOWTHECA Bix 0 10 5 OamiB, camocTiiiHa poboTta oriHTECS 10
Oanamu, KOHTposbHI poboTHu Big 0 10 10 GamiB K0XKHA, MOJAYJIbHA KOHTPOJIbHA poOOTa —
15 6aniB, ko MakcuMalibHa cyMa OaniB ckiaaae 100.

Rs ckmamaeTses 3 2 TeMaTHYHUX KOMIUIEKCHHUX J1abOpaTOPHUX POOIT, CAaMOCTIHHOT
Ta 3 KOHTPOJIBHUX POOIT y TOMY YHUCII 1 MOAYJIHHOI KOHTPOIBHOI pob6oTn NeS5. BukoHnaHHs
MPaKTUYHUX poOIT oriHIoI0ThHCs Big 0 10 10 6aniB koxkHa, camocTiiiHa pobota 10 Gamamu,
KOHTpOJbHI podotu BiJ 0 10 20 GaniB KOXHA Ta MOAYJIbHA KOHTpoJibHA poboTta — 30 OaniB
3 MaKCUMAaJIbHOIO cyMot0 3a Moaysiem Ne5 - 100 6aris.

Peiimunz 3 0dooamkoeoi pooomu Rpp nomaetscs 10 Rup 1 Moxe ckmamatu 10
OanmiB. BiH Bu3HA4ae€ThCS JIEKTOPOM 1 HAJAETHCA CTYACHTaM pIlIEHHSIM Kadenpu 3a
BUKOHAHHA poOIT, Kl He nepeadayeHi HaBYaIbHUM IUIAHOM, aJie CIPHUSIOTH M1BUIIICHHIO
piBHS 3HaHb CTY/CHTIB 3 JUCIUILIIHU.

3a TOBHOTO BUKOHAHHS IUIAHY JIAOOPATOPHUX 3aHATh PEUTHHT 3 HABYAIBHOI
pobotu moxe ckinamatu: Rup= R1 + R2+ R3 + R4+ Rs + Rgp = 500 6aJis.

Peamunz wumpagnuii R yirp He niepeBuinye 5 6amiB i1 BigHiMaeThes Big Rup. Bin
BU3HAYAETHCS JIEKTOPOM 1 BBOJUTHCS PILIEHHSAM Kadeapu Ui CTYAEHTIB, Kl MaTepial
3MICTOBOIO MOJAYJsSl 3acBOIM HEBUACHO, HE JOTpUMyBaiucs rpadika poOoTH,
MPOITYCKAaIH 3aHSATTS TOIIO.

Jlnst mormycky 0 atecTailii CTy/IeHTy HeoOXiIHO HaOpaTH 3 HaB4ajabHOI pOOOTH HE
MeHie 60% 3a 3MICTOBHUMH MOJIYJISIMH, TOOTO He MeHiie 60 OamiB BijJ 3arajJbHOTO
nokasHuka Rpp, 110 B 3aranbHiil OLIHII AUCHMIUIIHKA Yy nepepaxyHKy Ha 100 GanbHy
mkany ckinagae 42 6amu (70% Rup 1 30% Rar).

PeanbHuii pedTHHT 3 (ucHUIIIiHU Ry, Bu3zHauaeTsces 3a dopmynoro:
R}]nc. = RHP. + RaT

ArecTamii 3 gucHUILTIHK ONIHIOIOTHECA 3a 100 OanbHOIO mkamoro 3rigao ECTS
(Tabm. 1).

Tabmums 1
HIxana ominoBanuda: HanioHaanLHa Ta ECTS
CymMa 6aiiB 3a BCi . O1iHKa 3a HalOHAJIBHOIO IIKAJIOK
.. Ormigka
BHIIM HaBHAJIbHOL ECTS | AU1st eK3aMeHy, KypcoBOIo TS 3aTTIKY
ABIEHOCTI poeKTy (pOOOTH), IPAKTHKH
90 - 100 A BIIMIHHO
82-89 B
74-81 C A00pe 3apaxoBaHO
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64-73 D

60-63 E 3aJ0BUIBHO
HE3a/I0BUIBHO 3 HE 3apaxoBaHoO 3
35-59 FX MO>KJIMBICTIO TIOBTOPHOTO MOYKJIHBICTIO
CKJIaJIaHHS HOBTOPHOTO CKJIaIaHHSI

HE 3apax0BaHO 3
000B’SI3KOBUM
MTOBTOPHUM BHUBUYCHHSIM
JIUCIUILIIHA

HE3a/I0BLIBHO 3
0-34 F 000B’SI3KOBHM MTOBTOPHUM
BUBUCHHSM JUCIUILTIHA

6-it moxyns (Rs) — 1 xpemut (Ks) ormiHroerbest okpemo 3a 100 GanbHOMO IIKAIOK
JUTS 3aJTIKy 32 BUKOHAHHS HAaBYaJIbHOI PAKTHUKH 3 3arajbHOI Ta HEOPTaHIYHOI XiMii.

JpyxoBani Ta InTepHeT akepesia

11. MeroauuHe 3a0e3n€4EHHSA

1. JlaGoparopHuii MpakKTHKyM 3 IUCIMILIIHA «3arajbHa Ta HeopraHigda ximis». U. I
«3aranbha ximis» / B.A. Komninesuy, H.M. Ilpokomuyk, T.I. Ymanisceka. — K.: JIII1
«Excmo-/pyx», 2016. — 136 c.

2. 3arampHa 1 HeopradiuHa XiMmis: HaBYAIbHMH IOCIOHHMK JUIS  CTYJEHTIB
cretianbHocTi — 162 «biotexHonorii ta Oioimxenepiss» / B.A. Kominesuu, H.M.
[Tpokomuyxk, T.I. Ymaniseska,— K.: HYBill, 2020. — 262 c.

3. JlaGopaTropHuii MpakTUKyM 3 JUCIMIUIIHK «3arajbHa Ta HEOPraHi4Ha XiMis»
/B.A. Koninesuu, T.I. Ymamnisceka, H.M. [Ipokomuyk — K.: HYBill, 2015. — 66 c.

4. Pobounit 30mmT I JaOOPAaTOPHUX Ta CAMOCTIMHUX POOIT 3 JUCIUILTIHA
«3arajgpHa Ta HEOpPTaHIYHA XIMisD» JUIS CTYJISHTIB creriaabHocTi — 162 «bioTexHonorii Ta
oioimxkenepis» / B.A. Komimepuu, T.I. YmamiBceka, H.M. Ilpokomuyk — K.: JJII
«Ekcno-Zpyk», 2016. — 66 c.

12. PexoMeH10BaHi MiIPyYHUKH Ta HABYAJIbHI NOCIOHUKHU
OcHoBHI
1. Kominesuu B.A. 3aransna ximis. BuOpani po3inu Kypcy Ui HaBYaHHS 33 HAIPSIMOM
«biorexnomorisg». — K.: HYBIlII, 2015. - 276 c.
2. Kominesuy B.A. Heopraniuna ximis. BuOpani po3finu Kypcy Ul HaBYaHHS 3a
crienianbHicTIO «bioTexHouorii Ta 6ioimkeHepis». — K.: HYBill, 2016. — 368 c.

Jlonmomizxni
1. Baranpha Ta Heopraniuna ximist / B.A. Koninesuy, O.1. Kapuayxos, J[.O. MenbHUYYK,
M.C. Cnoboasauk, C.I. Cxusp, K.O. Uebotsko. — K.: @enikc, 2003. — 752 c.
2. 3aranpha ximis /B.B. I'purop’eBa, B.M. Cawmiitnerko, A.M. Cuu. — K.: Buma k.,
1991. - 431 c.
2 CocraBnenue xumudeckux ypasHenuit / A.A. Kyapssues. - M.: Boicm. mk., 1991. -
320 c.
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13. Indopmauiiini pecypcu

. EHK «3aramsna 1 Heoprawiuna ximis» /B. A. KomimeBwu - Peowcum odocmyny:
http://elearn.nubip.edu.ua/course/view.php?id=1171

. 3acanvna  ximin  /O.B. JKax, AM. Kamuuax. —  Peixcum  odocmyny:
www.franko.lviv.ua/faculty/Chem/biogeo/Posibnyk.pdf

. Tema 4. Ocnosni 3axonu ximii: Ximis: Jucmanyitine naguanus. — Peocum oocmyny:
lubbook.net/book 283 glava 45 Tema 4. Osnovni_zakoni_khimN.html

. 3aranbHa ximis: Jlaboparopuuii npaktukym / I1.JI. Pomanko, I'.A. Pomanko, O./1.
Menbuuk, T.I. Kanun, JI.I. Yensaun, JI.A. Tlo6epexuuit, M.C. [Tonytpenko. — [Bano-
®pankiBepk: dDaken, 2005. — 91 c¢. — Pexum gocrymy: Www.Iviv-prestige-
school.com.ua/pl/.../zagalna-himiya-lab-praktikum

. 3aranibHa Ta HeopraniuHa ximisg /€.5. Jlesitin, A.M. bpusunwka, P.I'. Kiioes. —
Peowcum docmyny: studentus.net/book/47-zagalna-ta-neorganichna-ximiya.htmi
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