HAIIOHAJILHUM YHIBEPCUTET BIOPECYPCIB I
NPUPOJOKOPUCTYBAHHA YKPATHU

Kadenpa 3araapHoi, opraniysoi ta Qpizu4Hoi Ximil

GATBEPIXYIO»

Hupextop HHI micoBoro i
CaJI0BO-TIAPKOBOT'0 TOCIOAAPCTBA

npod. Jlakuna I1.I.
“ ”? 2020 p.

HABYAJBHO METOJJUYHUINA KOMILIEKC

3 IMCLHUATIITHUA

Ximigl (3araapbHa, opragiyya)
(Ha3Ba HABYAJILHOT JUCIIUTIIIHHN )

cuemiaineHicTh 187 — JlepeBo0oOpoOHI Ta MEOJIEBI TEXHOJIOT1L

OCBITH# nporpama JlepeBooOpoOHi Ta MeOIeB1 TEXHOJIOT 1T

®dakynsrer (HHI) _HHI nicoBoro i ¢aioBO-mapKoBOTo rocno1apcTa

Po3poOHuKku: qomeHT, K.x.H., goteHT Conon H.B.

(mocazna, HAyKOBUH CTYIiHb, BUCHE 3BaHHS)

Kuis — 2020 p.



HAIIOHAJILHUM YHIBEPCUTET BIOPECYPCIB I
MNPUPOJOKOPUCTYBAHHA YKPATHU

Kadenpa 3aranbhoi, opraniunoi ta Gpi3udHoi XiMil

“3ATBEPJIKYIO”

Hupextop HHI nicoBoro 1
CaJI0BO-TIAPKOBOT'0 TOCIIOAAPCTBA

npod. Jlakuna I1.1.

“« o 2020 p.

PO3I'JISSHYTO I CXBAJIEHO

Ha 3acigaHHi KadeIpu 3arajibHO1,
Opra”ivyHoi Ta GI3UYHOT XiMii

[Tpotokon Ne 10 Bix “22” tpaBus 2020 p.
3aBinyBau kadeapu
npod. Kosmryn JI.O.

POBOYA TIPOIT'PAMA HABYAJILHOI JUCHUILJITHU

Ximigl (3arajbHa, opraHiuga)

cuemiaineHicTh 187 — 1epeBo0oOpoOHI Ta MEOJIEBI TEXHOIOTL

OCBITHS mporpama JlepeBooOpoOHi Ta MeOIeBI TEXHOJIOTIT

daxynprer (HHI) _HHI nicoBoro i caioBo-napKoBOT0 TrocnoaapcTBa

Po3poOHuku: qonenT, k.x.H., goteHT Conon H.B.

(mocazna, HAyKOBU CTYIiHb, BUCHE 3BAHHS)

Kuis — 2020 p.



Omnuc HaBYAIBHOIL I[I/ICI_II/IHJ'IiHI/I

«X imisaly Gazanvna, opzaniuna)

I'anysb 3HaHb, cneniajJbHiCTH, OCBITHS MPOrpamMa, OCBiTHIH CTyNiHb

OCBITHIH CTYIiHb bakanasp
CrieniaibHICTh 187 — Jlepesoobpobni ma mebnesi mexnono2ii
OcBiTHA Iporpama Jlepesoobpobni ma mebnesi mexrono2ii

XapakTepucTHKA HABYAJIbHOI JUCHUILTIHU

Bun O0o0B’s13K0Ba
3araigbpHa KUIBKICTD TOQUH 90
Kinbkicte kpemutiB ECTS 3
KinpkicTh 3MICTOBHX MOJYJIIB 3
Kypcosuii mpoekt (poboTa) (3a HassBHOC- -

Ti1)

Popma KOHTPOJIIO Exzamen

IToxka3HUKH HABYAIBHOI AUCHHUILIIHU 1JIs1 IEHHOI Ta 32049HOI (OopM HABYAHHSA

neHHa hopma HaBYaHHS 3a04yHa (hopma HaBYaHHS

Pik migroroBku (Kypc) 2020 (1) 2021 (1)
CemecTtp 2 2

JIeKk1iiini 3aHATTS 30 rom. 6 rom.
[IpakTuuHi, ceMiHApChK1 3aHATTS - rom. - rog.
JlaGopaTopHi 3aHATTS 30 rom. 2 rom.
CamocriiiHa poboTa 30 rom. 82 rom.
[HauBiqyanbHI 3aBIaHHS - rom. - rog.

KinbKicTh THXKHEBHX ayTUTOPHUX
TOJIVH ISl IGHHOT ()OPMH HAaBYAHHS

4 4 ron.
2, 2 rop.

1. Meta, 3aBAaHHA Ta KOMIIETEeHTHOCTI HABYAJBLHOI JUCIUILIIHHA

Po3BuTOK CyuacHOi 1epeBO0OpPOOHOT MPOMUCIOBOCTI BiIOYBAETHCS HA OCHOBI PO-
3p0OKHU Ta BIPOBA/KEHHS HOBUX TEXHOJOTIYHUX MPOIIECIB, iX 1HTEHCUdIKAIIT 1 Ti/-
BUIIEHHS SIKOCT1 MPOAYKIlIi mepepoOKu MepeBUHU. 3 METOI0 PAIliOHAIBHOTO, €KOHO-
MIYHOTO Ta €KOJOTIYHO OE€3MEeYHOTr0 BUKOPHUCTAHHS PI3HUX XIMIYHHMX CIOJYK Ta Tpe-
napatiB MaiiOyTHi (axiBii 1epeBOOOPOOHOT MPOMHUCIOBOCTI MOBUHHI MaTH TEBHUM
3amac XiIMiYHUX 3HAHb Ta BMITH 3aCTOCYBATH iX HA MPAKTHILL.

Jluctinriina «XiMis», BIATIOBITHO IO OCBITHBO-NPO(ECiitHOT MporpamMu MiAroTo-
BKM OakamaBpiB creriaibHOCTI 187 — JlepeBooOpoOHI Ta MebIeBl TEXHOJIOT1I, € HOP-
MAaTUBHOIO 1 BXOJHUTH JIO IIUKITY MPUPOTHUIO-HAYKOBOI MiJTOTOBKH.

MeTa BUBYEHHSI QUCHUILUIIHM - QOpMYBaHHS IPYHTOBHMX XIMIYHHUX 3HaHb Ta
HaBUYOK B 00Cs31, HEOOXIMHOMY [Jid TMOJAJIBIIOT0 BUBYEHHS PsIAy MpodeciifHo-




OpPIEHTOBaHUX, CIHELUIAJbHUX JAUCUMUIUIIH Ta BHUPIIMIEHHS MPAaKTUYHUX 3aBJIaHb,
OB’ SI3aHUX 13 BAOCKOHAJIEHHSM JEPEBOOOPOOHUX TEXHOJIOT1H Ta MOKPALIEHHSAM SIKO-
CT1 TOTOBOI MPOAYKIIIi.

3aBaaHHs JUCHUILIIHU - 32CBOEHHS CyYaCHUX TEOPETUYHHUX MOJIOKEHb 3arajib-
HOI1 Ta OpraHivyHoi XiMii; (POpMYyBaHHS MINHUX 3HaHb PO OCHOBHI 3aKOHOMIPHOCTI
nepediry XiMIYHUX MPOLECIB Ta LUISXU KepyBaHHS HUMH, PO OCOOIMBOCTI MPOLECIB
Ta XIMIYHI BIIACTUBOCTI €JIEMEHTIB 1 CHIOJYK, 10 BUKOPUCTOBYIOTh y TEXHOJIOTIX JI€-
PEBOOOPOOKH; OBOJIOJIHHS MpUloMaMy BUKOHAaHHS 0a30BOr0 XIMIYHOTO €KCIIEpUMe-
HTY, criocobamu 00poOKH, y3arajJlbHEHHS Ta CUCTEMAaTHU3allli OJIep>KAHUX PE3YJIbTaTIB;
HaOyTTs BMIHb BUKOPUCTOBYBATH OJIEpKaH1 3HAHHS 1 HABUYKU Ha MPAKTHIIL.

vy pGSYJIBTaTi BUBYCHHS HaBYaJIbHOI1 I[I/ICI_[I/IHJIiHI/I CTYACHT ITIOBUHCH

3Hamu: Cy4acHl TEOPETHYHI MOJIOKEHHS 3arajibHOi XiMii; Oy/I0By aToma 1 XiMiy-
HUH 3B’ 30K, OYJIOBY MOJIEKYJI 1 pEUOBUHH; OCHOBHI MOHATTS XIMIYHOT KIHETUKH 1
TEPMOJMHAMIKH; (PI3MKO-XIMIUHI BIACTUBOCTI PO3YMHIB €JIEKTPOJIITIB 1 HEEIEKT-
POJIITIB; OKUCHO-BIIHOBHI MPOIECHU Ta OCHOBU €JICKTPOXIMIi; XIMIYHI BJIACTHBOC-
Tl €JIEMEHTIB Ta IX CHOJYK, 110 BUKOPUCTOBYIOTH B IEPEBOOOPOOHUX TEXHOJIOT 1~
SIX;

b

émimu: TIOSICHIOBATH XIMI4H1 MPOIECH, 1110 BIAOYBAIOThCS i yac 30epiraHHs Ta
00poOJTIOBaHHS JICPEBHHM; PO3PAXOBYBATH BUTPATH BUXITHOT pECUYOBUHU Ta BUXIJ
rOTOBOT MPOAYKIIi; BUXOAsiYM 3 OyZI0BU PEYOBHHH, nepeadadaty (i3uyuHi Ta Xi-
MIYHI BJIACTHBOCTI CHOJIYK, BU3HAYATH iX (DI3UKO-XIMIYHI KOHCTAHTH; Ha OCHOBI
TepMOJAMHAMIUYHUX (YHKI[IH CTaHy nepeadayaTd HANpsSMH MPOIECIB; 3aCTOCOBY-
BaTH SIBUIIA €JIEKTPOJII3Y M1 HAHECEHHS METaIIYHUX TOKPUTTIB HA METaJIIuH1 Ta
HEMETaJliYHI TIOBEPXHI; BUKOHYBAaTH 0a30B1 EKCIEPUMEHTAIbHI POOOTH, IO
CKJIQZal0Th OCHOBY XIMIYHOTO JOCIHIPKEHHS; y3araJbHIOBATH, CHCTEMATH3yBaTH
Ta MOSICHIOBATH O,I[ep>KaH1 pe3ybTaT; BUKOPUCTOBYBATH HaOyTi 3HAHHS, YMIHHS
1l HAaBUYKU ISl BUPILICHHS MPAKTUYHUX 1 TPO(dECIitHUX 3aBIaHb.

HaOyTTs KOMIIETEHTHOCTEH :

3azanvni komnemenmuocmi | 3K1. 3paTHicTh 10 aHaNi3y Ta CUHTE3y, BMIHHS

3K): BUSBIATH, (OPMYITIOBATH, CTABUTH Ta BUPIIIY-
BaTU NPHUKIAIHI (HAYKOBO-TIPUKJIAHI) 3aBJaH-
HSL.

3K2. 31aTHICTh CHUIKYBAaTUCA YKPAiHCHKOIO MO-
BOIO, SIK YCHO, TaK 1 MUCHMOBO.

3K3. 3maTtHICTh CHUIKYBATHUCS IPYTOI0 MOBOIO.
3K4. 3maTHICT, HaBYATHCS 1 ONMAHOBYBAaTH CYy-
YacHI 3HaHHS B TPEIMETHIA o0jacTi Ta iHTe-
rpyBaTu iX 13 yXe HasSBHUMH, PO3YMIHHS IPO-
decii.

3K5. 3patnicTh 10 MONIYKY, OOpOOJEHHS Ta
aHamizy iH(popMaIlii 3 pi3HUX JHKEPEIL.

3K6. 3naTHiCTh TpaIfoBaTH CaMOCTIHHO 1 B KO-
MaHJll, €EeKTUBHO CHUIKyBaTtucs 3 (haxiBISIMU




IHIIMX Tpodeciii pi3HOro piBHA, NOpUIIMATH
0OTpyHTOBAH1 PIIIICHHS.

3K7. [lpuxwibHIiCTh Oe3mell, JOTpUMaHHS 370-
POBOIO CIIOCOOY KUTTH.

3K8. [IparuenHsa a0 30epexeHHs] HABKOJIUIIHBO-
ro CepeloBHUIla Ta 3JaTHICTh 3a0e3nevyBaTh
TFapMOHIMHY B3a€EMOJIII0 3 MPUPOAHUM JTOBKLI-
J5IM Y BCiX c(pepax KUTTEAISAIBHOCTI.

3K9. 3HaHHS BITYM3HSIHOI 1CTOPIi, KYyJIbTYpU Ta
€KOHOMIKH, JIOCTaTH1 JJIsl pO3YMIHHS IPUYHUHHO-
HACJIIJIKOBUX 3B’SI3KIB PO3BUTKY CYCHUIbCTBA M
YMIHHSL X BUKOPUCTOBYBAaTH B COILIQJIbHIN 1
npodeciiiHiil TisUIbHOCTI.

¢axosi (cneyianvni) Kom-
nemenumuocmi (OK):

®K1. 3narHIiCTh 1eMOHCTpYyBaTH 0a30Bi 3HAHHS
3 XiMii, B 00cs31, HEOOXITHOMY I OCBOEHHS
npodeciiHuX MUCHUUIUIIH W YMIHHS iX BHUKOpH-
CTOBYBATH B 00paHiil mpodecii.

®K2. 3nmaTHICTh PO3KpHUBATH CYTh 1 3HAYCHHSI
XIMIYHUX TIOHSATH Ta 3aKOHIB, OIEpyBaTU
XIMIYHUMH TE€PMIHAMH.

®K3. 3naTHICTh 3amKMcyBaTH pi3HI BUIU XiMIY-
HUX (OPMYJT PEYOBUH, CXEMHU PIBHIHB PEAKIIH.
®K4. 31aTHICTh OMUCYBAaTH XIMi4HI1 BJIACTUBOCTI
€JIEMEHTIB 1 iX CHOJIYK, 1[0 BUKOPUCTOBYIOTH Y
TEXHOJIOT1SIX AEPEBOOOPOOKH.

®K5. 3paTHICTF BCTAaHOBIIOBATH MNPUYHUHHO-
HACJIJIKOB1 3B’SI3KM MDK: BJIACTHBOCTSIMHU PEUO-
BHUH Ta iX 3aCTOCYBaHHSM, 3aKOHAMH 1 TEOPIIMH
Ta X MPAKTUYHUM 3HAUYCHHSM.

®K6. 3maTtHICTh pO3YMITH OCHOBHI 3aKOHOMIp-
HOCTI Tepediry XIMIYHMX IPOIECIB Ta ILIAXU
KEepyBaHHS HUMHU.

OK7. 3maTHICTh 3MIMCHIOBATH XIMIYHHHA €KCIIe-
PUMEHT, OMKCYBaTH, aHANI3yBaTH 1 KPUTHYHO
OIIIHIOBATH €KCTIICPUMEHTAJIbHI JTaHi.

®K8. 3marHicTh 3aCTOCOBYBaTH HaOyTi 3HAHHS
Ta HABUYKA POOOTH 3 XIMIYHUM OOJaTHAHHSM,
peaKTUBaMH, METOMKAMH XIMIYHUX JOCIIIKCHb
JUIS 3JIIHCHEHHS KOHTPOJIIO SIKOCTI CHPOBHWHH 1
TOTOBO1 TMPOMYKIIi, TPHUTOTYBaHHS PO3YMHIB,
CJIEMEHTAPHUX PO3PAXyHKIB OCHOBHUX Tapame-
TpiB, IIO0 XapaKTEepU3YIOTh XiMidHi, (QBUYHI U
010JI0T14H1 CUCTEMHU.

®K9. 3paTHICTP aHAN3yBaTH XIMIYHI MPOIECH,
SIKI BUHUKAIOTh NMpU 0O0poOIll, a TaKOXK PyHHY-




BaHHI MaTepialiB 3 AEPEBUHH, BUKOPUCTOBYBATH
oJiepKaHl 3HaHHS NPHU BU3HAYECHHI MOXKIMBHUX
($13MKO-XIMIYHUX MPOLECIB, 5Kl MPOTIKAIOTh B
JIEPEBUHI 3 YaCOM.

®K10. 3maTHICTh XapakTepU3yBaTH 3aJI€KHICTb
XIMIYHOTO CKJIaJy E€PEBUHHU Ta i1 BIACTUBOCTEH,
aHaTI3yBaTH MOXJIMBOCTI BUKOPUCTAHHS JIepe-
BUHU SIK XIMIYHOI CUPOBHHH.

®KI11. 3patHicTh XapaKTepU3yBaTHU LIKIJJIMBI
BUKHJIM Y TEXHOJIOTTYHUX Ipolieccax J1epeBo00-
poOneHHs1 Ta MeOIsIpCTBa, BU3HAYATH 1X BUIU Ta
KUIBKICTh, MependavaT 3aXoiu II0JI0 iX 3MEH-
IIEHHS Ta MOKPAIEHHs €KOJIOTIi.

®K12. 3paTHICTH OpPIEHTYBAaTUCA B OCHOBHHUX
3aKOHOMIPHOCTSIX PO3BUTKY M CyYaCHHMX JOCST-
HEHHSIX XIMIYHMX TE€XHOJIOT1H, BUPOOHHUIITBA Je-
PEBUHHUX KOMIO3UIIMHUX MaTepiajiB 1 Mo-
Tu(hIKyBaHHS JEPEBUHH.

2. Ilporpama Ta cTPYKTYpa HABYAJbHOI IMCUMILIIHH JJI5:
— TIOBHOT'O TEPMIHY JICHHOI (3a04HO1) (hOpMU HABUAHHS;

3microBuii moayanb 1. CyuyacHi ysiBjileHHsI mpo OyaoBy aTomMa i XiMiuyHU#
3B 30K

Tema nexyiunozo 3auammsa 1. Cyuache mpaxkmy8anHs OCHOBHUX NOHAMb I 3AKO-
Hi8 XIMIYHOI cmexiomempil

Micue ximii cepes MPUPOIHUUUX HAYKOBUX aAucCIUIUIiH. [Ipeamer Ta 3amaui Xi-
Mii. BHECOK ykpaiHChKMX BUCHHX Y PO3BUTOK XIMI4HOT HAYKH.

Ponp XiMii B cUIBCBKOMY, JIICOBOMY 1 CaJI0BO-ITAPKOBOMY T'OCIIOJAPCTRI, JIEPEBO-
00pOoOITFOBAIbHIN MMPOMHUCIOBOCTI. XiMisl Ta OXOPOHA HaBKOJMIITHLOTO CEPEJIOBHIIA.
BukopucranHs HOCSITHEHb XIMIYHOT HAYKU 1 TIPAKTUKH B TEXHOJIOTIAX JIEPEBOOOPOO-
KU.

OCHOBHI MOHATTS aTOMHO-MOJICKYJIIPHOTO BYCHHS: MOJEKYJa, aTOM, XIMIYHHMA
€JIEMEHT, TPOCTa 1 CKJIaIHa PEYOBHHA, BIAHOCHA aTOMHA 1 MOJIEKYJISIpHA MacH, MOJIb,
MOJISIpHA Maca.

OCHOBHI CTeX1OMETPUYHI 3aKOHU. 3aCTOCYBaHHS 3aKOHIB XIMIYHOI CTEX10METpii
JUTS TIOKpaIlieHHs 30epirands Ta 00pOOTIOBaHHS JIEPEBUHHU.

Tema nexyitinoeo 3anammsa 2. CyuacHa cucmemamurxa HeOpeaHiYHUX CHOAYK i
XIMIYHUX peakyiu

CydacHa HOMEHKJIATypa Ta NPUHIWNHA KIacH(iKaiii HEOPTraHIYHHX CITOIYK.
OpnepkaHHs Ta XIMIYHI BIACTHBOCTI KHUCJIOT, OCHOB, KHCJIMX, OCHOBHHX, ITOJIBIHHUX,
3MimaHux coneil. ['eHeTnaHui 3B’ S130K MK OCHOBHHMU KJIACAMH HEOPTaHIYHUX CITO-
TyK.

Knacudikanis xiMmiuaux peakiid. CTexioMeTpUUH1 1 HECTEXIOMETPUYHI PEaKIlii,
CHpSIKEH1 peaKIlli, JaHIFOrOB1 peakilii.



Tema nexyiunoco sanamms 3. Cyuachi yaeieHHs npo 06y008y amomis XiMiuHUX
enemMenmis

Ponb OynoBu atoma B nepeadavyeHHl (PI3MYHUX 1 XIMIYHUX BJIACTUBOCTEN eneMe-
HTIB Ta iX cnoiyk. KarogHi Ta peHTreHiBcbki mpoMeni. [Ipupoaa paaioakTHUBHOTO BU-
npomintoBanHd. [lITyuna pagioaktuBHicTb. [lepini moaeni atoma. OCHOBHI MOJIOKEH-
Hs1 Teopii OynoBu atoma bopa.

CyuacHi ysBieHHs npo OynoBy aroma. KBaHTOBO-MexaHIYHa Teopii OyIOBHU
aToMa. XBUJIbOBA MpUpoJia eleKTpoHa. [IoHATTS npo opOiTaiib, EHEpreTuyH1 piBHI Ta
MIAPIBHI, iX €MKICTb. XapaKTePUCTUKA CTaHy €JIEKTPOHA 3a KBAHTOBUMH YHCIIAMH.
[IpyHIMnU 3amoBHEHHs opOiTaneil enekTpoHamMu. ENEKTpOHHI Ta €JeKTPOHHO-
rpadiuni Gopmynu; iX 3aCTOCYBaHHA JUIsl BU3HAUEHHS BAJICHTHUX MOKIMBOCTEH Ta
CTYIIE€HIB OKUCHEHHS €JIEMEHTIB.

Tema nekyitinoeo 3anamms 4. Ilepioouunuii 3aKoH i nepioouyHa cucmema xXimiu-
Hux enemenmis JI.1. Menoencesa
CydacHe QopMyItoBaHHS MEPIOAMYHOTO 3aKkoHy. Ilepionnyna cuctema enemMeH-
tiB JI.I. Menaeneesa, ii ctpykrypa. [IoHATTS nipo rpynu, OiArpymnu, nepioam, s-, p-, d-
eJeMeHTH. 3MIHM IO Mepiojiax 1 rpynax pajaiyciB aTOMIB, eHeprii HoHi3allll, eJIeKTpo-
HEraTUBHOCTI, METANIUYHUX, HEMETAIIYHUX, KHUCIOTHO-OCHOBHUX, OKHCHO-BITHOBHUX
BJIACTUBOCTEH ejeMeHTIB. OCHOBHI 3aKOHOMIPHOCTI MEPIOJAMYHOI CUCTEMH Ta iX 3a-
CTOCYBaHHS JIJIsl Iepe10ayeHHs] XIMIYHUX BIACTUBOCTEHN CIOJYK.

Tema nexyivinoeo 3auamms 5. Ximiunuil 36 830K i 06Y008a MOAEKY

CydacHi ysBIEHHS MPO MPUPOIY XIMIYHOTO 3B'si3Ky. OCHOBHI XapaKT€pPUCTUKH
XIMIYHOTO 3B'A3KY: JIOBKUHA, CHEPTis, BAJIEHTHUN KYT, MOJSPHICTh. TUIH XIMIYHOTO
3B'SA3KY.

KopanentHuii 3B's30k. OOMIHHUN Ta JOHOPHO-AKIIENTOPHUM MeEXaHI3M YTBO-
PEHHST KOBAaJIEHTHOTO 3B's13Ky. MeTo/1 BaJIeHTHUX 3B'sI3KiB. B1acTUBOCTI KOBaJI€HTHOTO
3B'SI3KY: MOJSPHICTh, KPATHICTh, HACHYEHICTh, HAMPSIMIICHICTh Y TIPOCTOpi. THUMH KO-
BaJICHTHUX MOJIEKYIL.

[pupona i xapakTepHi 0co6IMBOCTI HOHHOTO 3B’s13Ky. MoHHI kpucTann. Buac-
TUBOCTI HOHHUX cIOJyK. BogHeBuit 3B'130k. MexaHi3M yTBOPEHHS Ta OCOOJIMBOCTI,
pOJIb B TIpoOllecax >KUTTEIISUIBHOCTI pocivH. MeTtanidyHuil 3B'SI30K, MEXaHI3M HOTro
YTBOPEHHS, OCHOBHI XapaKTePUCTUKH.
XiMIYHUH 3B’ 30K 1 BJACTUBOCTI CIIOJYK.

bynoBa monexkyn. MikmomnekyasipHa B3a€MOJis. ATperaTHUN CTaH PEYOBHHH.
3arajgpbHa XapakTEPUCTHKA TBEPJOTO CTaHy pedoBHHHM. Kpucramiunwii 1 amopdHUii
CTaH TBEPAOi peuOBUHU. THUIH KPUCTATIYHUX penriTok. bymoBa peaapHOro Kpucrtamy.
OcoOIMBOCTI PIIKOTO CTaHY PEUOBUHHU.

3MmicToBHii MOayJab 2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHUX NEePeTBOPEHb

Tema nexyiunozo 3ansmms 6. Enepeemuxa XIMIiYHUX npoyecie

OCHOBHI TOHSATTS TEPMOJMHAMIKH: CHCTEMa, IMPOIEC, TEPMOJAMHAMIYHI 3MiHH.
Cy4acHi ysiBIEHHS TIPO BHYTPINIHIO €HEPTii0, poOOTYy, €HTAIBIIII0, TEIUIOBUHA €(EeKT
ximMigHOi peakiii. @ynkiii nporecy Ta GyHkIii ctany cucremu. Tepmoximis. Temmora
YTBOPEHHS Ta 3rOPSHHS PEYOBUH. 3aKOHU TepMoXiMii. CTaHJapTHUN CTaH PEUYOBUHH.
Cnocobu po3paxyHKy TeIIOBUX €()eKTiB XIMIYHUX peakuiil. [IoHaTTs npo eHTpomio,



il ¢i3uunuil cmuci. Kpurepii piBHOBaru Ta HampaBJIEHOCTI MPOLECIB y XIMIYHUX Ta
010XIMIYHUX CHUCTEMAX.

Tema nexyiunoco 3auamms 7. Ximiuna Kinemuka ma XiMiuHa pieHogaca

OcHOBHI NOHATTA XIMIYHOI KiHeTHKH. [IIBUaKICTh XIMIYHOT peakuii Ta (pakTopH,
110 BIUTMBAIOTh Ha Hei. 3akoH Mirounx Mac. KOHCTaHTa MIBUAKOCTI XIMIYHOI peakiiii.
BrnuB teMnepaTypu Ha mBUAKICTh peakuii. [Ipasuno Bant-I'odda.

[TonsaTTs mpo karaniz Ta Horo mpupoAy. ['omMoreHHui kaTtami3, HOro MexaHi3M.
Eneprisa aktuBauii karanmituyHux peakuiil. ['ereporennuii katamiz. depMeHTaTUBHUN
KaTtaiis.

O6opoTHi Ta HEOOOPOTHI peakuii. XiMiYHA pIBHOBara Ta BIUIMB Ha HHOT'O 30B-
HilHIX ¢akropiB. KoHcTaHTa XiMIYHOI piBHOBAaru. 3MILIEHHS XIMIYHOI pIBHOBArw.
[Mpunun Jle-Illarenwse. [lonsTTs npo ¢dazoBy piBHOBary. YMoBH (a30BOi piBHOBAru
y GararogasHiii, OaraTokoMnoHeHTHi cuctemi. [IpaBuno ¢a3 I'i66ca. 3acTocyBaHHs
npaswia (a3 ['166ca 115 0JHOKOMIOHEHTHOI cucTeMu. Pa3oBi Mepexoau Mepuoro
pony. Jliarpama cTaHy BOJH.

Ponb ysiBieHb XIMIYHOT KIHETUKH Ta XIMIYHOI pIBHOBAru y po3yMiHHI XIMIYHUX 1
010JI0T1YHUX MPOIIECIB.

Tema nexyivinoeo 3auamms 8. Di3uxo-xXimMiuHa npupooa po3uuHie

3aranbHi ySIBJICHHS MPO JAUCIEPCHI CHCTEMHU, iX Kiacu@ikalliro, BIACTUBOCTI Ta
METOJIA OJiepKaHHs. JIMCTIEpCHI CHCTEMH B MpUpoii. Po3unHM, X poJib B TEXHOJIOT1Y-
HUX TIpolecax 30epiranHs Ta nepepoOku nepesunu. [IpupoaHa Boga — 6araTokoMIio-
HEHTHUU PO3YMH.

di3uko-xiMiyHa mpupoga po3uuHiB. PozumnHICTh. CosibBaTallisl 1 TETUIOBUI
edext pozunHeHHs. [ToHsATTS npo kpuctanorigpatu. CnocoOu BUpaKeHHsI CKIaAy po-
34YMHIB.

BrnactuBocTi po3unHiB enekTposiTiB. OCHOBHI TOJOXKEHHS TEOpii eIeKTpOITi-
TUYHOT ucortiamii. MexaHi3M elneKTpoaiTuUHoi aucorriaiii. KinpkicHI XapaKkTepuc-
TUKH TIPOIIECY JUCOITIAIlIl: CTYIIHb Ta KOHCTAHTa €JICKTPOJITUYHOI aucoriainii. Cuiib-
HIi Ta cnabki enektpoiitd. KoHcraHTa nucomiarii ciaOKuX eJIEKTpPOdiTIB, 1l B3ae-
MO3B’SI30K 31 CTynmeHeM nucoriamii. AmdortepHi enekTpoiitd. Peakiiii B po3umHax
eNeKTPOIiTiB. MoHH] piBHAHHS peaKiiii.

KosiraTuBHI BIIACTUBOCTI PO3YMHIB HEEICKTPOIIITIB. 3MiHA TEMIIEPATYPH 3aMep-
3aHHs Ta KUMiHHA. [IoHATTS TIpo Kpilockomito Ta edyniockomnito. Ocmoc. OCMOTHYHMIMA
TUCK. 3HAYEHHS] OCMOTHYHHIX €(DEKTIB B KUTTEAISITHHOCTI )KUBUX OPraHi3MiB.

®di3ugHM 3MICT TOBEPXHEBUX SABHUIN (amcopOrrii, koresii, aaresii). CopOmiiiHi
MIPOLIECH Ta iX TEOPETUYHE OOTPYHTYBaHHS. AncopOriis ¢pi3udHa Ta XiMigHa (XeMOCOo-
po1ist). [ToBepxueBo-aktuHi (IIAP) 1 moBepxHEeBO-1HAKTUBHI pedoBUHH. [ i1podinbHI
1 rigpodoOHi TBepai Tina. SABUIA 3MOUyBaHHS Ta PO3TIKAHHS, X MPAKTUYHE 3HAYCH-
HSL

Tema nexyitinoco 3auamms 9. l'ioponiz coneti

Bona sk ciaGkuii enextporiT. MoHrmil 106yToK Boau. BoaHeBHil i rixpoKcHIIb-
Hui mokazHuku. CriocoOu BumiproBanHs pH. 3araibHi BiIOMOCTI TPO 1HIAUKATOPH.
XapakTepucTUKa CepeloBHIa po3urHiB 3a gornoMoroio pH. BydepHi po3unnu. Me-
XaH13M O0ydepHoi aii.



CyTb Ta IPUYUHHU TIIPOJIZY COJNEH. 3HAUEHHS MPOLIECY TAPOII3y IS KUTTEA]-
ANBHOCT1 pociivH. Tunu rigpoinidy cosieid. IIoHATTS mpo siBUIE MOBHOTO T1IPOJI3Y.
KoHcranTa Ta cTtynine rigpomnizy coneil. dakropu, 0 BIUIMBAIOTh HA 3MIIIEHHA Xi-
MIYHOI piBHOBaru rmpoiieciB riapomizy. lllnsaxu kepyBaHHsS mporecamu TiApoi3y.
BrnuB niporieciB ripoiiizy Ha peakiliio cepeloBUIa BOAHUX 1 TPYHTOBUX PO3UYHUHIB.
[TonsaTTs po XiMiuHY Melnioparlito rpyHTiB. [Ipolecu riposizy B TEXHOJIOTISX Hepe-
poOKu Ta 30epiraHHs JIepPEBUHHU.

Tema nekyitinoco 3anamms 10. OKucHo-8i0HOBHI npoyecu ma ymosu ix nepeoicy

3aranibHi MOHATTS MPO OKUCHO-BITHOBHI MPOIECH, IX POJb y Mpoiecax 00opo0-
JIeHHS JAepeBUHU. HallBa)kuBilIi OKMCHO-BITHOBHI IIPOIIECH, IO B1IOYBaIOTHCSA Y PO-
CIIMHAX, TPyHTaX, NpupoAHuX Bojax. CTymiHb OKHCHEHHS €JIEMEHTIB y CIIOJyKaXx.
TunoBi OKMCHUKH Ta BITHOBHUKHU. OKUCHO-BITHOBHA JBOICTICTh. [IpaBuia ckiiaianas
PIBHSHb OKHCHO-BITHOBHUX peakiliil. Krnacudikaiiss OKUCHO-BIAHOBHHX pPEAKI[IH.
BrnuB cepenoBuinia Ha nepedir OKMCHO-BIAHOBHUX peakiii. [IoHATTS mpo okucHO-
BiJTHOBHI MOTEHIl1aJI. ¥ MOBH 3/1MICHEHHSI OKUCHO-BIITHOBHUX PEaKIliii Ta BUZHAUCHHS
HaIpPSIMKY X repeoiry.

OcHoBu enekTpoximii. ['anbpBaHiuHI eneMeHTH. XIMIUHI JKepesa eIeKTPUIHOTO
CTpyMy, iX OyaoBa, mpuHIUI poOoTu. CyTh Tpoliecy enekTponizy Ta ioro KinbkicHi
XapakTepucTuku. EnekTponi3 po3miaBiB 1 po3unHiB. 3akoHun Dapazes. [Ipaktuune
3aCTOCYBaHHS €JIEKTPOII3Y.

[TousaTTs mpo Kopo3ito MeTaniB. Buau Kopo3iiHUX pyHHYBaHb. 3arajibHa Xapak-
TEPUCTUKA KOPO3IMHUX TpolieciB. XiMidHA Ta eleKTpoXiMiuHa Kopo3sid. LIBuakicTs
Kopo3ii Ta GakTopH, 110 BIUIMBAIOTH HA Hei. MEeToIM 3aXUCTy METAIIB Ta TEXHIKH BiJ
KOPO3Ii.

3microBuii MmoayJb 3. Oco0anBOCTI XiMil eJleMeHTIB Ta IX CHOJYK

Tema nexyivinoeo 3auamms 11. Ximiuni enemenmu ma ix cucmemamuxa. Iiopo-

een | Oxcueet, K HaunowupeHiui elemeHmu.

[loHATTA 1mpo GiOreHHi Makpo- Ta MiKpOeJIeMEeHTH. 1X Gionoriune 3HayeHHs. 3a-
CTOCYBAHHS CITOJIYK IIMX €JIEMEHTIB Y CUCTEMI KUBJICHHS Ta 3aXUCTY JIICOBUX 1 Caj0-
BO-TIAPKOBUX KYJIBTYP.

3HaueHHA TIAPOTeHY SK HANMOIIMPEHINIOro eneMeHTta npupoau. CBOEPIIHICTD
eJIEKTPOHHO1 OyoBH aToMa Tiaporeny. [lojokeHHs TiIporeHy B NepiognyHii CUCTe-
Mi Ta cnenuivHICTh Horo BiaacTuBocTel. Criocobu noOyBaHHS, (Pi3WyHI Ta XiMiYHI
BJIACTUBOCTI BOJIHIO. 3aCTOCYBaHHS BOJIHIO Ta HOTO CIIONYK.

Bona. 3nadenHst BoAM y KUTTEIISIIBHOCTI JI€peB, KyIliB, KBiTiB. Ponb Boam sk
po3unHHUKA. ['eomeTpis 1 (i3uyHi BIACTUBOCTI ii MoJekysa. AHoOMamii pigkoro i
TBEPJIOTO CTaHIB BOJM. XIMIYHI BIAaCTUBOCTI Boau. TBepmicTh Boau. TumduacoBa Ta
nocTiiiHa TBepaicTh Boau. CrocoOu ii ycyHnenns. [lpupomna Boga ta cmocobm ii
OUUIIICHHS.

Tema nexyitinoco 3ausmms 12. Hememanu VII — IN epyn ma ix naueasxciugiuii
CNOJIYKU

3aranpHa xapaktepuctrka HemetaniB VII — IV rpyn. OcobauBOCTI eneKTpOHHOT

OyJ10BHU iX aTOMIB, TUIOBI BaJ€HTHOCTI Ta CTYII€H1 OKUCHEHHS y crioykax. [lommupe-
HICTh Y IpUPO/I1, PI3UUHI Ta XIMIYHI BIACTUBOCTI.



OcobauBocTi xiMii @iryopy Ta oro cnoiyk. @TOpoBoAEHb, GTOPUIHA KUCIIOTA,
¢Topuay; iX XIMIYHI BIACTUBOCTI. XiMist XJIOpy Ta HOro CHOJYK. XJIOPOBOJIEHb, XJI0-
pUAHA KUCIOTa, XJIOPHUAH; X XIMIUHI BiracTuBocTi. OcobnuBocTi XiMii ciosiyk bpomy,
Hony. Cnonyku ®ayopy, Xnopy, Bpomy, Hony B TexHonorisx 36epiranas Ta 06po6-
JIIOBAHHS JIEPEBUHH.

Ximig Okcureny, Cynbdypy Ta iX CrojiyK. 3HaU€HHSI KUCHIO B )KUTTEHISIIbHOCT1
pPOCIIMH, TEXHOJIOTTYHMX Mpouecax. llepokcun BoaHIO, Oro KHUCIOTHI Ta OKHUCHO-
BIIHOBHI BJacTUBOCTI. JJoOyBaHHS Ta XiMI4H1 BJIACTHUBOCTI IJIpOreHCYIb(iay, OKCHU-
niB cynbdypy, cyabhaTtHoi, cyab(diTHOI, cyab(diIHOT KUCIOT Ta ix cojneil. [Ipenaparu
YKUBJICHHS Ta 3aXMCTY JIICOBUX 1 CaJIOBO-NMIAPKOBUX KYJIBTYp Ha OCHOBI CyJIb(ypBMmic-
HuX cnoiyk. Cyib¢aTHa KMCIOTa Y BUPOOHUIITBI MIHEpPAJIBHUX I0OpPUB, 1€peBOOOPO-
0JIOBaNIbHII MPOMHUCIOBOCTI.

®di3uyHI Ta XIMI4HI BIACTUBOCTI a30Ty 1 hochopy. OnepxkaHHs Ta XIMIYHI Biac-
TUBOCTI cnojiyk HiTporeHny: amMoHiaky, aMOHIH T1APOKCUIY, OKCHIIB HITPOreHY, HIT-
paTHOI, HITPUTHOI KUCJOT, iX cojeil. A30TH1 100pHUBa. AHTUIIPEHH.

OpepxkaHHg Ta XIMIYHI BJIACTHBOCTI crnodyk (ochopy: OKCHAIB, MOHO- Ta
nosripocharaux kuciot, ¢ocdari, o ¢ocdariB. AcoptumeHT hochopHuXx 100-
pUB, iX XIMi4H1 BIACTUBOCTI.

XiMi4H1 BIACTMBOCTI Ta 3aCTOCYBaHHS HEOpraHiuHuX crojyk KapOony:
kap6oH(IV) okcuay, kapOoHATHOT KHCIIOTa, KapOOHATIB, TrigporeHkapOoHatiB. Posb
BYTJICKUCIIOTO Ta3y B XKUTTEASUIBHOCTI pocivH. [lapHukoBUll e(peKT BYIJIEKHCIIOTro
rasy.

Crnioco01 ofepkaHHsI Ta XIMIYHI BIACTUBOCTI CIOJIYK, IO 3aCTOCOBYIOTH SIK 3a-
coOu XIMIYHOTO 3aXHMCTy J€PEBUHM Ta JIJIsl BUTOTOBJIEHHSI BOTHE3aXUCHUX 1 aHTHCETI-
THUYHUX NIpenaparis.

Tema nexyiunoco 3anamms 13. 3azanvui enacmueocmi memanie

3arajgbHa XapaKTepUCTHKA METaliuyHOro craHy. [lonoxkeHHs wMeTaniB y
nepioguyHii cuctemi eaeMeHTiB. OCOOIMBOCTI eIeKTPOHHOT OY10BH iX aToMiB. D13U-
YHi Ta XIMIYHI BIIACTUBOCTI MeTajiB. 3aKOHOMIPHOCTI 3MIiHM iX XiMi4HOI aKTHBHOCTI
0 Tepiofax i rpynax nepiogudHoi cucTeMu. ENeKTpOXIMIYHHMM psii HAIPYT METaliB
Ta BUCHOBKH 3 HHOTO.

Harpiit, Kaniit, Marsiii, Kanbwiii six 6ionoriuHo aKTHBHI eleMeHTH. IX ponb y
KUTTEAISIbHOCTI pocnuH. Kamiitai qoopuBa. Crionyku KanbIliro y 3axomax XiMiqHOT
MeJtioparlii TpyHTIB.

VYyacte crionyk Oiorennmx MertanmiB (Cu, Zn, Co, Ni, Mn, Fe,V, Mo Ta iH.) y
mpoliecax, 1o Bi0OyBalOThCS B KUBIA MPHUPOAL: HOHHOTO OOMiHY, TiIpOJi3y, OKHC-
HEHHS-B1THOBJICHHS.

Oco06muBOCTI €NEeKTPOHHOI OY/TOBM aTOMIB MeTajiB moOigyHuX miarpymn: Kympy-
My, I{unky, Manrany, ponuau ®epymy. Ix ¢isuuni Ta xiMiuni B1acTuBocTi. Banent-
HICTh Ta THIIOBI CTYyNEHI OKMCHEHHS y CITOJIyKaX. 3aCTOCYBAHHS y CHUCTEMI 3aXHCTY
POCITHH.

Bukopucranus cionyk Ti, Zn, Pb, Fe sx mirmenTiB B ckmani ¢apo (emaneii).
Cnonyku Fe, Cr, CU Ta iHIIUX METaJiB, [0 BUKOPUCTOBYIOTH ISl POTPABICHHS -
peBHUHU. 3acO0U XIMIYHOTO 3aXHUCTY JI€PEBUHHU.



4. CTpyKTYpa HABYAJIBHOI JMCUMUILTIHA
«Ximialy (3azanvna, opzaniuna)

KinbkicTs roqun

Hassu 3MicToBUX

JAeHHa popma

3a04Ha ¢opma

MOJIYJIIB 1 TeM

yCbOTO y TOMY YHUCIi yCbOIO y TOMY YHUCIi
1 n1a0. c.p. bl n1a0. c.p.
1 2 3 4 5 6 7 8 9
3microBuiit Momyib 1. Cy4yacHi ysiBjaeHHs Ipo Oya0BYy aToma i Ximiunuii 3B’ 30K
Tema 1. CywyacHe TpaxTy-
BAMIA OCHOBHHX OHATH 1 5) 2 2 1 2.5 0.5 - 4
3aKOHIB XIMIYHOI cCTexio-
MeTpii.
Tema 2. CyvacHa cucrema-
THKa HEOPTraHIYHUX CIIOTYK 9 2 4 3 9 0.5 0.5 6
1 XIMIYHUX pPEaKIii.
Tema 3. CydacHi ysiBICHHS
npo OyJdOBY aTOMIB XIMidY- 7 4 1 2 7 0.5 - 6
HUX €JICMEHTIB
Tema 4. Ilepiognunuii 3a-
KOH 1 MepioinyHa CUCTeMa 5 5 1 2 45 05 i 4
ximiuamx enementis  JI.I. ' '
Menneneesa.
TeMa 5. XIMIYHUH 3B 30K 6 2 5 5 7 05 i 8
1 0yZ1T0Ba MOJICKYIL.
Pason 5a swicToni 32 12 10 10 30 25 | 05 28
Mojysem 1:
3micToBui MOAYNb 2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHMX NepeTBOPEHb
Tema 6. EHepreTHKa XiMI- 5 2 2 2 3 i i 4
YHUX IPOLECIB
TeMg 7 Xnvptma KIHETHKa 5 2 2 2 35 05 i 4
Ta XIMIYHa pIBHOBAra.
Tema 8. (DBI/II‘(O-XlMl‘lHa 5 2 1 2 11 05 05 6
MIPUPO/Ia PO3UMHIB.
Tewma 9. TI'imposi3 coeid. 5 2 1 2 55 0.5 0.5 4
Tema 10. OxkucHO-BITHOBHI
MpoLlecH Ta YMOBHU iX Tie- 10 4 4 2 10 0.5 - 10
peoiry.
Pa3om 3a 3micToBUM 30 12 10 10 33 5 1 28
MOJyJIeM 2:
3micToBHi MOynb 3. OcobauBocCTi XiMil eJ1leMeHTIB Ta iX cloIyK

Tema 11. XiMiuHi enemMeH-
TH Ta iX CHCTEMATHKA. Flzv[— 5 5 2 5 5 05 i 8
poren 1 OkcureH, sk Haii-
MOIIHUPEHII €JIEMEHTH.
Tema 12. Hemeranu VII —
IV rpyn Ta X HalBaXKJIH- 12 2 6 4 10 0.5 - 8
Billll CIIOJTYKH
Tema 13. 3aranbHi BacTu-

8 2 2 4 12 0.5 0.5 10

BOCTI METAJIIB.




Paszowm 3a 3micToBUM

MoxyJsieM 3:

26 6 10 10 27 1.5 0.5

26

Ycboro rogun:

90 30 30 30 90

82

Kypcosunii nmpoexr
(poGota)3 -
(K110 € B poO0YOMY
HaBYAJIHLHOMY TJIAH1)

Ycboro rogun:

90 30 30 30 90

82

3. Temu ceMiHApCbKHX 3aHATH

HazBa Temu

KinbpkicTh
TOJTUH

4. TeMu NpakTHYHHUX 3aHATH

Ne
3/

HazBa Temu

KinbkicTh
TOJTUH

o

5. Temu 1a00paTOPHUX 3aHATH

| Neri/ |

Tewma 3ausartsa

‘ KinpkicTh TOIHH

3B 30K

3micTroBuii moayab Nel. CyuyacHi yaABJIeHHS Ipo Oy10BY aTOMa i XiMiYHMH

1.

OO6nanHanHa XiMiuHO1 JabopaTopii. OCHOBHI MpaBuIia
poboru. Texnika Oe3nexku. MeToau BUKOHAHHS XiMi-
YHOTO EKCIIEPHMECHTY.

2

Po3paxyHku 3a cTeXiOMETpUYHUMHU 3aKOHAMU (Maco-
BO1 YaCTKHU €JIEMEHTIB y CTIOJyKaX, BUXOly MPOIYKTIB
peaxiiii, eKBIBaJICHTY PEYOBHH iH.)

M1

OnepkaHHs Ta XIMIYHI BIACTUBOCTI OKCHJIIB, T1IPOK-
CUIIB, cojlel (cepemHiX, KUCIMX, OCHOBHHX). Jlocii-
JHDKEHHS] TEHETUYHOTO 3B'SI3KY MK KJIacaMHu HEeOpraHi-
YHUX CTIOJIYK.

Cxiananssa enekTpoHHUX (hopmyn atomiB. Excrepu-
MEHTAJIbHE JOCIIKECHHS 3MIHN BIACTHBOCTEH ejeme-
HTIB Ta IX CHOJYK MO Tepiofax i rpynax mnepiogudHoi
cuctemu JI.I. Menpaeneena.

ExkcneprimeHTanbHe BUBUYEHHS XIMIYHHUX BJIACTHBOC-
Tl MOJISIPHUX 1 HEMOJISIPHUX CHOJYK, HOHHUX KpHUC-




TaniB. JlOCHIKEHHS BIUIMBY BOJHEBOrO 3B’A3KYy Ha
XIMI14YH1 BIaCTUBOCTI CITOJIYK.
3micToBuii Moayab Ne2. OCHOBHI 3aKOHOMIPHOCTI XIMIYHHUX IIEPETBOPEHD
6. | OxepkaHHs CHOJNYK B KPUCTAIIYHOMY Ta aMmOp(hHOMY 2
cTaHl. BusHaueHHs TenaoBoro epekry peaxiii HeuT-
paizailii Ta po3uMHEHHs 0€3BOJAHOT COJI.
7. | JlochimkeHHs BIUIMBY TeMIIEpaTypu Ta KOHIIEHTpalii 2
pearyroymx peuyoBUH HA MIBUAKICTh XIMIYHOT pEaKIIii.
8. | JlaGopatopHi AOCHIPKEHHSI XIMIYHUX BIaCTUBOCTEH 1
% PO3YMHIB €JIEKTPOJIITIB.
9. | ExcriepuMmeHTanbHE BHUBYEHHS TMPOLECY TIAPOIII3Y 1
coJied Ta (pakTopiB, 1O BIUIMBAIOTH HA HHOTO.
10. | ExcnepuMeHTanbHe BHBYCHHS BIUIMBY CEpPEIOBHINA 2
Ha nepedir OKMCHO-BITHOBHUX PEaKITii.
11. | T'anpBaHiyH1 enemeHTH. EnexTponiz ta Horo 3acrocy- 2
BaHHSI.
3micToBuii MoxyJb Ne3. Oco0aMBOCTI XiMil eJieMeHTIB Ta iX CIOJIYK
12. | Hocmimxkenns BiaactuBocteil ['imporeny i1 Okcureny. 2
XiMI14H1 BJIAaCTUBOCTI BOAW. TBepaicTh Boau. Tumuya-
coBa Ta ToOCTiiiHA TBepaicTh Boau. Crocobu ii ycy-
HEHHSI.
en | 13. | Hocnimkennst BiaacTuBocTeil HemertaniB IV 1 V rpym: 2
= Kap6ony, Hitporeny, ®ocdapy Ta ix crosyk.
14. | Hocmimxkennss BiactuBocTedl Cynbdypy Ta #Horo 2
CIOJIYK.
15. | ocnipkeHHs BIaCTUBOCTEH rajJOTeHIB Ta iX CIOJIYK. 2
16. | JlocmimkeHHS XIMIYHUX BJIACTUBOCTEH METAIB. 2

N —

w

6. KOHTpOJIbHIi NUTaHHS, KOMILUIEKTH TECTIiB /IJIsi BU3HAYEHHS PiBHSI
3aCBOCHHS 3HAHb CTYI€HTAMHU.

KoHTponbHi nuTtaHHa 3 Kypcy "X IMIA I"(3a2anbHa, op2aHidHa)

(cmemianbricTh 187 — JlepeBo0OpOOHi Ta MeOIEBI TEXHOJIOT'T)

. OCHOBHI HaIpsIMKH XiMi3aIlii 7epeBo0OPOOHOT MPOMHUCIOBOCTI.
OCHOBHI TOHATTS aTOMHO-MOJICKYJSIPDHOTO BYECHHS: MOJIEKYyJa, aTOM, XIMIYHUI
€JIEMEHT, MPOCTa Ta CKIaJHa PEYOBHHA, BIIHOCHA aTOMHA Ta MOJICKYJSpHA MAaCH,

MOIJIb, MOJISIpHA Maca.

. OCHOBHI CTE€XIOMETpUYHI 3aKOHH XiMii Ta 1X 3aCTOCYyBaHHSI.
. OcHOBHI TIOJIOKEHHS Cy4acHOI Teopii Oya0BH aToMa. XBUILOBA MPUPOJIA EIEKTPO-
Ha. [loHATTS TIpO OpOiTanb, eHePreTHyHI PiBHI Ta MiAPIBHI, IX EMKICTh, €JICKTPOH-

Hy 000JIOHKY aToma. KBaHTOBI uncIa.

HEHHS €JICMCHTIB Yy CIIOJYKax.

. IlocnimoBHicTh 3amoBHEHHsT opOitaneit enextponamu. [lpuamun Ilaymi, mpaBuio
Xynna, npaBuia KneukoBchkoro. EnexkTpoHHi Ta enexTpoHHO-Tpadiuai Gpopmynn
aTOMIB, iX 3aCTOCYBAaHHS ISl BUSHAUEHHS BAJICHTHUX CTAHIB Ta CTYINEHIB OKHC-




6. [lepionnuna cucrema /I.I. Menneneesa, ii cTpykrypa. [IoHATTS ipo rpynu, miarpy-
my, repioau, s-, p-, d-enementr. CydacHe (GOpMYITIOBaHHS MEPIOUYHOTO 3aKOHY.

7. OCHOBHI 3aKOHOMIPHOCTI MEPIOJUYHOI CUCTEMH: 3MiHa pajlyciB aTOMIB, €Heprii
10H13a11li, EJNeKTPOHETAaTUBHICTI, KUCIOTHO-OCHOBHUX, OKHCHO-BIIHOBHUX, Me€-
TaJIYHUX Ta HEMETAJIYHUX BJIACTUBOCTI €JIEMEHTIB M0 Tepioaax 1 rpymnax.

8. CydacHi ysBJICHHS MpO XiMIYHUN 3B'S130K. OCHOBHI XapaKTEPUCTHUKH XIMIYHOTO
3B’s13Ky. THIU XIMIYHOTO 3B’ SI3KY.

9. KoBanentHuit 38’ s130k. OOMIHHMI Ta TOHOPHO-AKLENTOPHUM MEXaHI3M YTBOPEHHS
KOBaJIEHTHOTO 3B’A3KY. BJIacTUBOCTI KOBaJIE€HTHOTO 3B’ SI3KY.

10. Mounnii 38’s130k. BinMiHHOCTI HOHHOI'O Ta KOBaJEHTHOI'O 3B’SI3KIB.

11. Boguesuii 3B'130k. MeXaHi3M HOTO YTBOPEHHS Ta OCOOJIMBOCTI, pOJIb B YTBOPEHHI
acoIiaTiB.

12. Meraniunuii 38’ s130K. MexaHi3M HOTO yTBOPEHHS.

13. XimiuHU# 3B’ 130K Ta BAJCHTHICTh. XIMIYHUMN 3B’ 30K Ta BIACTUBOCTI CIIOJIYK.

14. CyuacHa HOMEHKJIAaTypa Ta MPUHIKIHK Kiacudikailii HeopraHivHuX croiyk. Ome-
pKaHHS Ta XIMIYH1 BJIACTUBOCTI KUCIUX, OCHOBHUX, MOJIBIMHUX, 3MIIIIAHUX COJIEH.
['eHeTHUHUI 3B’ 130K MDK OCHOBHHUMHU KJlaCaMU HEOPTaHIYHUX CITOJTYK.

15. Knacudikartiisi XIMIYHUX peaKiii.

16. Ximiyna kiHetuka. OCHOBHI MOHATTS XIMIYHOI KiHeTHKHU. IIIBHOKICTE XIMIYHUX
peakiiii. dakTopu, 110 BIUIMBAIOTh Ha HEl. 3akoH aitouux mac. [IpaBuno Banrt-
I'odda. Tlouarrs npo kaTai3 Ta HOro NpuUpomIy.

17. HeobopoTHi Ta 000poTHI peakiiii. XiMiuHa piBHOBara. KoHcTaHTa piBHOBarw.
BruuB 30BHINIHIX (HakTOpiB HAa XIMIYHY pIBHOBAry. 3MiIIeHHS XIMI4HOI piBHOBA-
TH.

18. 3aranbHi ysABICHHS TPO AucIiepcHi cuctemu. Knacudikaliis TUCTIEPCHUX CUCTEM,
iX BJIACTUBOCTI Ta METOJU oJep>kaHHs. [IOHATTS PO pPO3UMHHU, X POJb y CUCTEMI
KUBJIeHHS pociuH. Di3uko-xiMidHa mpupoaa po3unHiB. CojbBaTallis 1 TEIJIOBUN
edexT pozunHeHHs. [oHATTS npo kpucranorigpatu. CriocoOu BUpPaKEHHS KOHIIE-
HTpaIlii po3YnHiB.

19. BnactuBocTi po34nHiIB €leKTPOiTiB. OCHOBHI TOJOXKEHHS TEOPii €JIEKTPOTITH U-
HO1 aucortiamii. MexaHi3M eleKTpoJiTH4HOi aucorriamii. KibkicHI Xapakrepuc-
TUKH TIPOIIECY AMCOINallii: CTYMiHb Ta KOHCTAHTa E€JICKTPOJITHYHOI JHCOIaIlii.
CunpHi Ta cnabki enekTpoiitu. KoHcranra gucormiamii cnaOKux €NeKTPOITIB, il
B3a€MO3B’ 30K 31 cTyneHeM aucormiaiii. AMdorepHi enekrpoiita. Peakiii B po3-
YMHAX eNeKTPOIiTiB. IOHHI PiBHAHHS peakiiii.

20. KomiratuBHI BJIaCTUBOCTI PO3YHMHIB HECICKTPOJITIB. 3MiHa TEMIIEpATypPH 3aMep-
3aHHs Ta KumiHHA. [loHATTS TIpo Kpiockormito Ta edymiockomito. Ocmoc. OcmoTHY-
HUW TUCK. 3HAYCHHS OCMOTHYHHX €(EKTIB B KUTTEAISUIBHOCTI )KUBUX OPTaHi3MiB.

21. ®i3uuHui 3MICT MOBEPXHEBUX sBUM (amcopOrii, koresii, aaresii). CopOriiiHi
MpoIIeCH Ta iX TEOpeTHyHe OOTpyHTYBaHHS. AncopOris ¢iznmdHa Ta XiMiuHA (Xe-
mocop6itisi). [ToBepxueBo-aktuBHi (ITAP) i moBepxHeBo-iHaKTHBHI peuoBUHU. [i-
napodinbHi 1 TiApodoOHI TBepi T, SBUIa 3MOUyBaHHS Ta PO3TIKAHHS, iX MpaK-
TUYHE 3HAYCHHS.

22. Bojna sk cnabkuii exekTpodiT. MoHHmMit 106yTok Boau. BojmHeBHil i TinpokcHiIb-
Hui nokazHuku. Criocodou BumMiproBanHs pH. 3araiibHi BiTOMOCTI PO 1HAUKATOPH.



XapakTepucTuka ceperoBulla po3uuHiB 3a nonomoroio pH. Bydepni po3umnm.
Mexanizm 0ydepHoi aii.

23. CyTb Ta NPUYMHM T1IPOJII3Yy cojiel. 3HAUEHHs MPOLECY TiAPOI3y IS KUTTEMI-
AJIBHOCT1 pociuH. Tunu rigpomnizy coneit. [IoHATTS npo siBUIE TOBHOTO T1IPOJI3Y.
KoncranTa ta ctyminb rigponidy cosnei. dakrtopu, 110 BIUIMBAIOTh HAa 3MIMIEHHS
XIMIYHO1 piBHOBaru npouecis riaponizy. lnsxu kepyBanHs npoliecamu Tiapoizy.
BrnuB nporieciB riipoizy Ha peaxiiio cepeloBUIa TPyHTOBOro po3uuny. [ToHsaT-
TS IPO XIMIYHY MEJIOpalLlito TPYHTIB.

24. 3aranbHl MNOHATTS MPO OKHCHO-BIIHOBHI mporecu. HaiiBaxxiuBiili OKHCHO-
BIJTHOBHI MTPOLIECH, 11O B1I0YBaIOTHCS y POCIMHAX, TPYHTAX, IPUPOIHUX BOJAX.

25. CTyniHb OKHCHEHHSI €JIEMEHTIB y CHOJyKaX. THUITOBI OKHMCHUKH Ta BiJTHOBHUKH.
OxucHO-BiTHOBHA JBOICTICTh. llpaBuna ckmagaHHS PIBHSHB OKHCHO-BiTHOBHHX
peaKIrii.

26. Knacudikaiiisi OKUCHO-BITHOBHUX peakiiid. BIuuB cepeoBuina Ha nepedir okuc-
HO-BIIHOBHMX peakiliil. [IoHATTS npo OKMCHO-BIAHOBHI MOTEHIIATU. Y MOBH Mepe-
0iry OKMCHO-BITHOBHHMX peakiiii Ta BU3HAYCHHS X HaINPSMKY.

27. OcHoBu enektpoximii. ['anbBaHIuHI eleMeHTH. XIMIYHI JpKepena eNeKTPUYHOro
CTpyMYy, iX Oy10Ba, IPUHLIUI POOOTH.

28. Cytb mpotiecy enekTpoui3y Ta iioro KinbkicHi Xxapakrepuctuku. Enektponis pos-
1aBiB 1 po3unHiB. 3akonu Dapanes. [IpakTuyHe 3acTOCYBaHHS €JICKTPOITI3Y.

29. TloHATTS PO KOPO3it0 MeTamiB. Buan kopo3iiiHuX pyiiHyBaHb. 3arajbHa Xapak-
TEPUCTUKA KOPO3IMHUX mporeciB. XiMiyHA Ta eNeKTpoXiMmiuHa Kopo3zis. IIBuj-
KICTh KOpO3ii Ta (hakTopH, 110 BIUIMBAIOTHh Ha HEei. MeToau 3aXUCTy METaliB Ta Te-
XHIKH B1J] KOPO3ii.

30. IMonsTTa Tpo GioreHHi Makpo- Ta MiKpoeldeMeHTH. IX Gionoriune 3HaueHHs. 3a-
CTOCYBaHHS CIIOJYK IIMX €JIEMEHTIB Yy CHCTEMI1 )KUBJICHHS Ta 3aXUCTY JICOBHUX 1 ca-
JOBO-TIAPKOBUX KYJBTYD.

31. CBoepinHICTh €leKTpOHHOT OyA0BH aToMa rifporeHy. [lonokeHHs TimporeHy B
NepioNYHIN cucTeMi Ta cieruiduHicTh oro BiactuBocteil. Criocoou noOyBaHHS,
¢b131uHI Ta XIMI4H1 BIaCTUBOCT1 BOJHIO. 3aCTOCYBAaHHS BOJIHIO Ta OTO CIIONYK.

32. Boma. 3HaueHHs BOJU Y JKHTTEIISUIBHOCTI JIEpeB, KyIliB, KBiTiB. Poib Bogu sk
po3unHHHKA. ['eomeTpis 1 Gi3udHi BIACTUBOCTI ii MOJeKya. AHOMaNIi piaKoro i
TBEPJIOTO CTaHIB BOJAW. XiMiUHI BIIACTUBOCTI BOJU. TBepIicTh BOAM. TuMYacoBa Ta
nocTiiiHa TBepAicTh Boau. Crocobu ii ycynenns. [Ipupoana Boga Ta cmocodbwu ii
OYHILIEHHSI.

33. 3aranpHa xapaktepuctuka HemeTamiB VII — IV rpyn. Oco6mmBocTi eneKTpoHHOT
OyZI0BH iX aTOMIB, THIIOB1 BaJIECHTHOCTI Ta CTYTI€HI OKUCHEHHS y criofykax. [lomm-
PEHICTh y IPUPO/Ii, (i3UUHI Ta XIMIYHI BIACTUBOCTI.

34.0cobmuBocTi ximii @ryopy Ta Horo cmonyk. OTOpoBOACHB, (TOPHUIHA KUCIIOTA,
dTopuau; iX ximMiuHI BIacTUBOCTI. XiMiss XJIOpy Ta MOTO CIOJTYK. XJOPOBOJCHD,
XJIOPHUJIHA KUCIIOTA, XJIOPUAH; 1X XiMI4HI BIacTUBOCTI. OCOOIMBOCTI XiMil CTIONYK
Bpomy, Moxy. Cnionyku ®yopy, Xiopy, Bpomy, Hony B TexHoIOTisIX 36epiranHs
Ta 0OpOOTIOBAHHSI ICPEBUHH.

35. Ximist Oxkcureny, Cynbdypy Ta iX cnojiyK. 3HaYEHHS KHUCHIO B KUTTEIISIIBHOCTI
POCIIHH, TEXHOJOTIYHUX Tpouecax. [lepokcua BOIHIO, HOro KUCIOTHI Ta OKUCHO-



B1IHOBHI BJIACTUBOCTI. JloOOyBaHHS Ta XiMI4H1 BJIACTUBOCTI TJIPOT€HCYIb(IAy, OK-
cuaiB cynbdypy, cynbpaTHOI, CyabPITHOI, Cyab(diIHOI KHUCIOT Ta ix coneil. Ilpe-
rapaTu >KUBJICHHS Ta 3aXUCTY JIICOBUX 1 CaJJOBO-NMAPKOBUX KYJIBTYp Ha OCHOBI CY-
aedypBmicHUX crnionyK. Cynb(daTHa KUCIOTa y BUPOOHHUIITBI MIHEpAJIbHHUX J100-
pUB, 1epeBO0OPOOIIIOBANIBHIN MPOMUCIOBOCTI.

36. ®i3uyHI Ta XIMI4HI BJIACTUBOCTI a30Ty 1 pocdopy. OnepxaHHs Ta XIMI4HI Biac-
TUBOCTI crosiyk HiTporeHy: amoHiaky, aMOHIM TiPOKCHIY, OKCHUIIB HITPOTEHY,
HITPATHO1, HITPUTHOI KUCJOT, iX cojeil. A30TH1 100puBa. AHTUITIPEHHU.

37. OpnepxaHHs Ta XIMIYHI BJIACTHBOCTI CHOJYK (ocdopy: OKCHIIB, MOHO- Ta
noidocharaux kuciot, Gocdaris, noii ¢ocdariB. AcoptumeHT hocHopHUX a0-
OpuB, iX XIMI4H1 BIaCTUBOCTI.

38. XiMmiyH1I BIACTMBOCTI Ta 3aCTOCYBaHHS HeopraHiyHux crnoiayk KapOony:
kapooH(IV) okcuny, kapOoHaTHOI KHCIIOTa, KapOOHATIB, TiIpOreHKapOOHATIB.
Ponp Byrnekucioro razy B OKUTTEAISUTBHOCTI pociuH. [lapHukoBuii edekt
BYTJIEKUCIIOTO Ta3y.

39. Cniocobu ojiep>KaHHsI Ta XIMI4H1 BJIACTUBOCTI CTOJIYK, 1110 3aCTOCOBYIOThH SIK 3aCO-
Ou XIMI9HOTO 3aXHCTY JCPEBUHU Ta JJII BUTOTOBJICHHS BOTHE3aXHUCHUX 1 aHTHCETI-
TUYHHUX TIPETIapaTiB.

40. 3arampHa XapaKTePUCTHKA METATIUYHOrO cTtaHy. [loo)keHHsT MeTaliB y mepioand-
Hil cucteMi eeMeHTiB. OCOOIMBOCTI €IEKTPOHHOI Oy/10BHU iX aTtoMiB. Di3U4HI Ta
XIMIYH1 BJIACTUBOCTI METaJiB. 3aKOHOMIPHOCTI 3MIHU iX XIMI4YHO1 aKTMBHOCTI IO
nepiogax i rpymnax nepioguyHoi cucTeMH. EIeKTpoXIMIYHUE psii HAIpyT METaliB
Ta BUCHOBKH 3 HHOTO.

41. Harpiit, Kaniit, Marniit, Kanpliii sk 6i070riyHO aKTUBHI €leMEHTH. IX ponb y
KUTTEAISIbHOCTI pocnuH. Kamiitni no6puBa. Cronyku KamsIiito y 3axoax ximid-
HOT MeJTiopallii TPyHTIB.

42. Yyacte cnonyk 6iorenanx metamiB (Cu, Zn, Co, Ni, Mn, Fe,V, Mo T1a iH.) y
mpoiiecax, 110 BiI0YBaIOThCS B KUBIM MPUPOAiL: HOHHOTO OOMiHY, TiApOJIi3y, OKH-
CHEHHSA-BIITHOBJICHHS.

43. Oco0aMBOCT1 €IEKTPOHHOT Oy/I0BU aTOMIB MeTalliB MoOiuyHUX miArpyn: Kynpymy,
Iurky, Manrany, poauan ®epymy. Ix ¢izuuni Ta Ximiuni BracTuBocTi. BaneHt-
HICTh Ta TUIIOBI CTYIIEHI OKMCHEHHS Y CITOTyKaxX. 3aCTOCYBaHHS Y CUCTEMI 3aXUCTY
POCIIHH.

44. BukopuctaHHs crioiyk T1, Zn, Pb, Fe sk mirmeHTiB B ckiaai ¢ap0 (emaieid).
Cnonyku Fe, Cr, CU Ta iHIIUX METaliB, [0 BUKOPUCTOBYIOTH JIJISi TIPOTPABICHHS
JepeBUHH. 3aC00M XIMIYHOTO 3aXUCTY JICPEBUHHU.



6.

KomMnnekTtu TecTiB ANsA BU3HAYEHHS piBHiI 3aCBO€HHA 3HaHb CTyAeHTaMu

Konokeiym 3 modynio Ne 1.
« CyyvacHi yaBneHHs1 npo 6yaoBy aTtoma i XiMiYHUI 3B’A30K »
Bapianm Ne 1

1. Po3kpuTu cy4acHi ySBIEHHS IPO CTaH €JIEKTPOHA B aTOMI.
2. Jlatu XapakTEepPUCTUKY €IEMEHTIB 3 TOPSIIKOBUMH HOoMepamu Ne 24, Ne 38
*% Jlmst BIOIOBIAI 3aCTOCYBAaTH TaKy cxemy:
- 3TIIHO 3 PO3MILICHHSAM €JIEMEHTA B EPIOUYHIN CHCTEMI BU3HAYUTH:

® BIIACTHBOCTI €JIEMEHTA - METaJl UM HEMETAl;
® 3arajibHy KUIBKICTH EJIEKTPOHIB, KUIBKICTh €HEPreTHMYHHX pIiBHIB, KUIBKICTh
BAJICHTHUX €JIEKTPOHIB;
- CKJIaCTH €JICKTPOHHY Ta €JIeKTPOHHO-TpadiuHy Gopmynu.
- IMpOaHaIi3yBaTH BaJIEHTHI MOXJIMBOCTI Ta CTYIEH1 OKUCIICHHS €JIEMEHTA.
- HABECTH MPUKIAIU CHOJIYK (OKCUAM, TIIPOKCHU]IN), 110 IM BIIMOBIAAIOTH.
- MATBEPIUTH PIBHSHHIMH peakiii iX XiMi4H1 BIACTUBOCTI.

3. BusHaunTH TAIM XIMIYHOTO 3B’SI3Ky B CHOJYKaxX:

e xynpym(Il) okenp;
aMoHiii 6poMif;
KaJbLii cynbdar;
[IUHK T1IPOKCHUI;
non.

4. JlaTy BiOIIOBI1 HA TECTOBI 3aBIaHHS:

1. BceTaHoBITH BIANOBIAHICTH MiZK KBAHTOBUMM YHMCJIAMHU TA IX MOKJIMBUMH 3HAYEHH AMMU:
(100) | A roJioBHE (n); 1. +% 1a -V
b mo6iune (I); 2. Bim+ 1m0 —|I, 30kpema 0;
B Margitae (My); 3. Bigl mo «;
r caigose (Ms); 4.  Big 0 mo n-1.
2. CniHoBe KBAHTOBE YHMCJIO XapaKTEePU3ye ...
(50) | (snuwimo sipny 8i0nosiob cnosamu)
3. 3HavyeHHA OPOITAJIBHOI0 KBAHTOBOI0 YMCJIA 00YHMCIIOETHCA 32 GOopMYyJIoIo ...
(50) | (snuwimo popmyny)
4, KinbkicTs opoOiTanei Ha f-miapiBHi cTAHOBUTD ...
(50) | (snuwime sipny 8i0nosios yuppor)
5. MakcumajibHA KiJIbKICTh €JIeKTPOHIB Ha d-MiApiBHI CTAHOBUTD ...
(50) | (snuwimo sipHy 6i0n08idb uuciom)
6. BceTaHoBITH BIANOBIAHICTH MiK THIIOM eJIEeMEHTAa Ta BAJEHTHHMH €JIeKTPOHAMHU B ¥ 0-
ro aToMmi:
(100) | A S - eJIEMEHT 1. 3d%s?4p°;
b p - €JIEMEHT; 2. 3d%s?4pb;
B d - eneMeHT; 3. 3d%s?4p°;
7. IHocainoBHicCTE3anIOBHEHHS OpPOiTasIeH eJICKTPOHAMH BH3HAYA€THCS MPAaBUJIOM:
(50) | 1. T'yana; 2. KJ1euKoBChKOIO; 3. Baut-T'odda; 4. Tlaymi
8. ocainoBHicTh 3anI0BHEHHS OpPOiTaJIell eJIeKTPOHAMHU MA€ BUTJISA/L:
(75) | 1. ...3s,3p,3d,4s,4p,4d,5s. . .; 3. ...3s,3p,4s,3d,4p,4d...;

2. ...4s,3d,4p,5s,4d,5p...; 4.  ...2s5,2p,3s,3p,3d,4s,4p,5s,4d...




Konokeiym 3 modynio Ne 1.
« CyyvacHi yaBneHHs1 npo 6yaoBy aTtoma i XiMiYHUA 3B’A30K »
Bapianm Ne 2

1. TloHATTS PO €JIEKTPOHHY 0OOJIOHKY aTOMa, ii EMKICTb
2. Jlatu XapakTEepUCTHKY €IEMEHTIB 3 OpsAKOBUMH HOMepamu Ne 35, Ne 48
** Jlmst BIOIOBIMI 3aCTOCYBAaTH TaKy cxemy:
- 3TIHO 3 PO3MILICHHSAM €JIEMEHTA B EPIOIUYHIN CUCTEMI BU3HAYUTH:
® BJIACTHBOCTI €JIEMEHTA - METaJl Y4 HEMETAl;

e 3arajybHy KUIBKICTh €JIEKTPOHIB, KUIBKICTh €HEPIeTUYHHUX PIBHIB, KUIBKICTh Balie-

HTHHX EJICKTPOHIB;
- CKJIACTH €JICKTPOHHY Ta eJICKTPOHHO-rpadiuny hopmyIm.
- MpoaHaJi3yBaTH BaJICHTHI MOYKJIMBOCTI Ta CTYIE€H1 OKHCIIEHHS €JIEMEHTA.
- HABECTH MPUKIAU CHOIYK (OKCUAM, TIIPOKCHU]IN), 1110 IM BIIMOBIAAIOTH.
- MATBEPIUTH PIBHSHHIMH peakiii iX XiMi4H1 BIACTUBOCTI.

3. BusHaunTi THIH XIMIYHOTO 3B’SI3KY B CITOJTyKaX:
e wmanrad(Il) rigpokcokapboHar;

AITFOMIHIN OKCHL;

bepym(I1l) cynbdar;

LMHK HITPAT;

a3oT.

4. JlaTy BiIIIOBiAl HA TECTOBI 3aBIAHHS:

1 Cxemi nepersopenns CI° — CI' — CI' BiamoBizae Taka nociigoBHicTh:
(100) | 1. 1s°2s72p®3s? 3p*; 3. 15%2s°2p°3s* 3p>;
2. 1s22s%2p°®3s? 3p3; 4,  1s%2s°2p°3s23p°.
2. BceTaHoBITH BIANOBIAHICTH MiZK ATOMOM €JIeMEHTA Ta KUIbKICTIO 30y/1’KeHUX CTAHIB, 10
BiH Mae:
(100) | A XJI0D; 1.  onun;
b hocdop; 2. 1Ba;
B Oapiif; 3. Tpm;
T HATPIH; 4,  KOIHOTO.

3arajqbHa ejieKTpOHHAa (popMyJia 30BHIIIHBOI0 €HEPreTHYHOr0 PiBHS ATOMIB JIYKHMX

3.
(75)  meraxis mae BHIJIAI:

1. ns; 3. ns‘np>;
2. ns?; 4,  ns’np®.
4. MarniTHe KBaAaHTOBE YHCJI0 MOKe MATH 3HAYEHHSA ...

(50) | (snuwimo sipny 6ionosios aimepamu ma yuciamu,)

KinbkicTb op0iTaJjieil Ha eHepreTHYHOMY NMiAPiBHI BU3HAYAETHCS 3HAYCHHAM ... KBaH-

TOBOI'O YHuC.JIA.

(50) | (snuwime eipny 6ionogiob 0OHUM CLO60M)

MakcuMaJibHA KiJIbKICTh €JIEKTPOHIB HA S-MiAPiBHi CTAHOBUTD ...

(50) | (snuwime eipny 6ionoeios yugpoio)

BcTaHoOBITH BiAMOBIAHICTH Mi’ THIIOM €J1eMEHTA TAa BAJIEHTHUMH €JIeKTPOHAMH HOr0

aroma:
(100) | A s - enmeMeHT 1. 3d%4s’4p';
b P - €JIEMEHNT; 2. 3d4s4p’;
B d - enemenr; 3. 3d%4s4pY;
8. 3 nepeJiiYeHUX XapPaKTePUCTHK aTOMIB eJIEMEHTIB Nepiogu4YHO 3MIiHIOIOTHCH:
(50) | 1. 3aps azpa aToma; 3. KUIbKICTh €HEepPreTUYHUX PiBHIB B aTOMi,
2. CTYIEHI OKCHEHHS, 4.  KUIbKICTh BJICHTHUX €JIEKTPOHIB.
yi ; p




Konokeiym 3 modynio Ne 1
«Cy4yacHa cuctemaTuka HeopraHi4YHMX CNOMYK i XiMiYHMX peakuin»
Bapianm Ne 1

1. Oxapakrepu3yBaTu XiMi4H1 BIACTUBOCTI CyJIb()aTHOT KUCIOTH.
2. CkJacTH piBHSHHS PEaKIIii, 3a IOTIOMOTOIO SIKUX MO>KHA 3AIHCHUTH TaKi MePeTBOPEHHS :

X—P205— H3PO4 — Cu3(POs4)2 — Cu(CHsCOO), — CH3COOH
2
Caz(PO4)2— H3POs — Zn3(PO4)2 — Na2ZnO2— ZnCl;
3. HanmcaTu Bci MoKiMBi peakitii, mo BigoyBaroThcst Mk (epym III) rigpokcumaoM 1 XIOpuIHOIO
KHACJIOTO. JlaTh Ha3BY MPOIYKTaM peaKiliii.
4. 3akiHUUTU DPIBHSHHS peakiil:

Ca(OH)2 + N20O3 — AgNO3z+ HCIl —
KOH +Fez(S04)3 — Zn(OH), + Ca(OH), —
CoO + HBr — KHCOs+ KOH —

5. Cknactu cTpyKTypHO-TpadiuHi (opmynu crnonyk: kaiiil cynsdary, manras (II) rizpokconirpa-
Ty, KaJIbLii KapOOHATy, HITPATHOT KMCIIOTH.
6. /laTu BignmoBiai Ha TECTOBI 3aBIaHHS:

1. BceraHoBiTh BiINOBIAHICTH Mi’K KJ1aCOM HEOPraHiYHUX CHOJYK Ta IX NPUKJIATAMM:
(50) | A oxcumm 1.  HsPOq 5. N20s
b OCHOBH 2. Caz(POa4)2 6 NaOH
B KHCIIOTH 3. CuO 7.  Ca(OH),
r coJii 4. CuSO4 8 HNO3
2. Couai, yrBopeni kuciaorow H>SO4, Ha3uBawTHCA ...

(50) | (8nuwims 8i0n06idL 0OHUM c1060M)

3. Ciapb Cr2(SOs)3 yreoprwernes mix yac B3aemonii HoSOy4 3:
(50) | 1. Cr(OH)s; 2. CrOs; 3. Cr,03 4. H2Cr,0y.
4, CTOCOBHO KHCJIMX COJIell BIDHUMM € TBEPIAKEHHS:
(50) 1. IpoyKT HEMOBHOTO 3aMIIIEHHS T1APOKCHIIBHUX I'PYI OCHOBU Ha KUCJIOTHHUM 3aJIUIIIOK;
2. TIPOJIyKT HETIOBHOTO 3aMIllIEHHS TiJJpOTeHy 0araTOOCHOBHOT KHCJIOTH HAa METaJl YA HOH
aMOHIIO;

3. YTBOPIOIOTBCA HiI[ qac B33€MOI[i'1. HAaAJIUIIKY KMCJIOTH 3 OCHOBOIO;
4, YTBOPIOIOTHCA HiI[ qac B33€MOI[i'1. HaJJIMIIKY OCHOBH 3 KHCJIOTOIO.

5. B3aemoniero kynpym (II) rizpoxcuay 3 oprodocpaTHO0 KHCITOTOK MOKHA OTPUMATH
(100)  (3ae:kHO Bix YMOB) TaKy KijJIbKiCTh coJIeil ...

‘ (6nuwimo ipHy 8iON0BIObL YUPPOIO, CKIADIMb PIGHAHHS PeaKyill)

6. IIpoxyxkToM B3aemoaii HATPIH riIpoKcUIy 3 KAPOOHATHOK KHUCJIOTOI0 € KHCJIA Cilb
CKJIAAy
(75) | (snuwimov Gpopmyny i nassy yiei coni)
7. Beci coJi cepenni B psai croJyk:

(50) 1. FeOHCO3, CaOHCIl, CuOHNOsg;
2. NaHCOs, ZnHPO4, Cu(HCOs);
3. CuSO45H,0, Cu(NOs)., MgCl..




Konokeiym 3 modynio Ne 1
«CyyvyacHa cuctemMaTuka HeopraHi4YHUX CMOSYK i XiMiYHMX peakKLin akuiny
Bapiaum Ne 2

1. OxapakTepu3yBaTH XiMI4Hi BIaCTUBOCTI KJIbLIIH TIAPOKCHIY.
2. CkJacTH piBHSHHS PEaKIlii, 3a IOTIOMOTOIO0 SIKUX MOJKHA 3/IIHCHUTH TaKi MepeTBOPEHHS :

S — SO2 — SOz — H2S04 — (NH4)2S0s — NH40OH — NH3z — (NH4)2HPOg;
\
Na>S0s —->X— Caz(POs)2—Ca(H2P04)2—>H3POs—H4P.07;
3. HanmcaTu Bci MOKIMBI peakiii, mo BigOyBatoThesi Mk KynpyM (II) Tigpokcumom Ta HITpATHOIO
KHACJIOTO. JlaTh Ha3BY MPOIYKTaM peaKIliii.
4. 3akiHUUTU DPIBHSIHHS peakiil:

N2Os + H,O — Pb(NO3).+ KJ —
Ca(NOs3).2 + K3POs — Al(OH)z + KOH —
SOs; + MgoO — NaOH + NH4Cl —

5. Cknactu cTpykTypHO-TpadiuHi popmynu crnoayk: pepym(Ill) nurinporendocdary, HaTpiii cu-
JIKaTy, LUHK T'IPOKCOHITPATY, aJIOMIHIN T'1IPOKCUIY.
6. Jlatu BIAMOBIII HAa TECTOBI 3aBAAHHS:

1. BceraHoBiTh BiinoBigHiCTh Misk XiMIYHMMU BJIACTHBOCTAMM OKCH/IIB Ta iX MPUKJIAIa-
MM
(50) | A ocHOBHHII OKCH 1. Sh>03 5. PbO>
b KUCIIOTHUII OKCHJ 2. N2O3 6. SO3
B amdorepHuii okcua 3. Li.O 7. CaO
2. Coui, yrBopeni kuciaororw H:S, Ha3uBawTheA ...

(50) | (6nuwimv gipny 6i0nosidbL 0OHUM c1060M)

3. Cisib MnSO4 Mmo:kHa oTpumaTu B3aemogiero HoSO4 3:
(75) | 1. MnOg; 2. MnO; 3. Mn.07; 4. KMnOs.
4 CTOCOBHO OCHOBHHX COJIeH BIDHUMU € TBepPIKeHHS:

(50) | 1. mpoaykt HemoBHOrO 3amimeHHs OH™ rpyn 0CHOBM Ha KMCIOTHHUHN 3aIUIIOK;

2. IPOAYKT HEMIOBHOTO 3aMillICHHS T1IPOTeHY KUCIOTH Ha METaJl Y¥ HOH aMOHiI0;
3. YTBOPIOIOTHCS ITiJ] Yac B3a€EMO/IIi HAJUTUIITKY KHCIOTH 3 OCHOBOIO;

4. yTBOPIOIOTHCS ITiJT Yac B3a€EMOJIi1 HA/TMIIKY OCHOBHU 3 KUCJIOTOHO.

5. B3aemoguiero pepym(I1) rigzpoxeuay 3 cyibGaTHOO KMCJIOTOK MOKHA OTPUMATH (3a-
(100) smexHO Bim yMOB) TaKy KUJIBKICTH coJei

‘ (6nuwimo ipHy 8i0N0BIObL YUPPOIO, CKIA)IMb PIGHAHHS PeaKyill)

6. IIpoxyxkramu B3aemonii Hitporen(IV) oxkcuay 3 Bogomw € ...

(75) ‘ (6nuwims opmynu i HA36U YUX CHOTYK)

7. Beci coJii kucai B psaai cnoJyk:

(50) 1.  AIOHSOsg, MgOHCI, FeOHNOg;
2. LIHCOs3, CUuHPO4, Mn(HCO3)2;
3. FeSO47H20, Ni(NO3)2, MgCl,.

4,  FeOHSOg, Ni(NO3)2, KH,PO4.




Konokeiym 3 modynto Ne 2
«OCHOBHi 3aKOHOMIPHOCTi XiMiYHUX NepeTBOPEHbL)»
Bapiaum Ne 1

1. CdopmymnroliTe OCHOBHI OJIOXKEHHS TEOPIi €IEKTPOIITUYHOT AUCOIIIAILii.
2. CxmamiTe piBHSHHS pEaKilii y MOJICKYJISIPHOMY Ta HOHHOMY BHUTJISIIL:

ZnCl + KsPO4 — NaCO3 + HSO4 —
K2SiO3 + HCl — (NH4)2SO4 + KOH —
Zn(OH)2 + NaOH — CoO + HNO3 —

3. HammcaTtu piBHSHHS AWCOLiamii eIeKTPOIITIB: IUHK TIAPOKCHIY, KAIiI0 TiIporeHKkapoboHary, cy-
nbpaTHOT KUCIOTH. [ c1abKKUX eeKTPOJIITIB CKIIACTH BUPA3 KOHCTAHTU AUCOLAIII].

4. Hanncatu MOJIEKy/IsIpHI Ta HOHHI PIBHSHHS peaKIliid riApoJiizy cojeil:
LMHK aleTary, aloMiHIi cynbdaty, amoHii rigporeHpocdary, xpom(IIl) cynsdiny, kynpym (1I)
XJIOpUAY, HATpi kapOoHaTy. Bkazatu cepenoBuile iX BOJHUX PO3UHHIB.

5. [Tinibpatu 1HAUKATOP, 32 JOTIOMOTOO SIKOTO MOXHA Ha MPAaKTHUIll BU3HAYUTH pH 1MX po34MHIB.

6. Jlatu BigmoBii Ha TECTOBI 3aBJIaHHS:
1. IIpouec po3nany enekTPoJIiTIiB HA HOHM i/l BIVIMBOM MOJISIPHUX MOJIEKYJ PO3YMH-

HHKa 200 npu
50 0
pO3IJIaBJIeHHI HA3UBAKOTh ...

| (6nuwimo gipny 8ionosios croeamu)

2. BceTaHoBITH BiIMOBIAHICTH Mi%K CHII0I0 €JIEKTPOJIITY Ta NPUKJIATIOM CHOJYK:
(100) | A CWIIBHI €IEKTPOIIITH 1. CH3COOH; 5. CaO;
B cmalki enekrpoititu 2. COg; 6. Fe(OH)s3;
B CEPEIHBOT CHUITH 3. (NH4)3POuy; 7. H»SOs;
I'  HeemexTpoJiTH 4, NH4OH; 8. Mg(NOs3)2
3 Po3ramyiiTe B NOPSAAKY 3pOCTAHHA CHJIH €JIEKTPOJIITY KapOOHaTHY, cyJb(paTHy, ¢ o-

(75) chatny, xaopatuy(VII) kuciaorn

| (6nuwimo sipny nocnioosnicmo gopmynamu)

4, BceTaHoBITH BIANOBIAHICTH MikK €JIEKTPOJIITOM Ta KUIBKICTIO CTYIIEHIB HOro amcomia-
mii:
(100) | A Fe(OH)s B Mn(OH)4 1. onHa; 3. T1pum;
B  Mg(NO3); I' H,CO3 2.  nBI; 4,  gortmpu
5 Bupa3 Kjuc cyabQigHol KHCJI0TH 32 NepIIMM CTYIIeHEM MAa€ BUTJIAX ...

(75) | (6nuwimv sipny 8ionosiob gpopmynorn)

6. KoHueHTpoBaHnii BOAHMI PO3YHH NPOBOAUTH eJIeKTPUYHHUI CTPYM ripiuie 3a po3oa-
(75)  Baenwmii y
BUNAJKY:
1. KYXOHHOI COJIi; 3. cynb(haTHOT KUCIIOTH,
2. COJISIHOT KHCIIOTH; 4. aIETaTHOI KUCJIOTH.
7 Ha Besn4uHy cTyneHs eJ1eKTPOJiTHYHOI AHconianil BIVIMBAKOTH TaKi (paKkTopH

(75) | (6nuwimo sipny 6ionosio crosamu)

8 Cryninb quconianii aneTaTHol KHCJIOTH 3pOCTaE y pasi:

(75 | L JI0JIaBaHHs HATPIil T1IPOKCHUILY; 3. po30aBlieHHS PO3UUHY;
2.  [10/IaBaHHsI HATPIii alleTaTy; 4.  OXOJNOIKEHHS PO3YHHY




Konokeiym 3 modynto Ne 2
«OCHOBHi 3aKOHOMIPHOCTi XiMiYHUX NepeTBOPEHbL»
Bapiaum Ne 2
1. OxapakTepu3yBaTH KiUTbKiCHI XapaKTEPUCTUKU MPOIIECY €IEKTPOIITHYHOT AUCOITIALLii.

2. Hamucatu piBHAHHS peakiiil y MOJEKYISIpPHOMY Ta HOHHOMY BUTJISII:

MnSO4+ KOH — ZnCO3z3 + H2SO4 —
Cuz(POs4)2 + HCl — (NH4)2S04 + Ba(NO3), —
Al(OH)3 + NaOH — MgO + HCIO4 —

3. Hanmcaru piBHsiHHS qucotianii enekrpodiris: mroMOoym(Il) rinpokenny, kynpym(Il) rigporenka-
p6onaty, MoHO(hoCchaTHOT KUCTOTH. 7151 cTaOKUX eIeKTPOJIITIB CKIACTH BUPA3 KOHCTAHTU JHUCO-
1ianii.

4. Hanncatu MOJeKy/sipHI Ta HOHHI PIBHSAHHS PEaKIii riapoIi3y coei:
kynpym(Il) wirputy, depym(Ill) niTpaTy, uMHkK rigporencynbdary, xamii ¢ocdary, amroMmiHil
cynbdiay, Maraii 6pominy. Bkazatu cepenoBuiie ix BOJHUX PO3YUHIB.

5. [lixiOpaTu 1HIUKATOP, 32 JOTIOMOTOO SIKOTO MOXHA Ha MPAKTULI BUZHAYUTH pH 1IUX po3unHIB.

6. Jlatu BigmoBimi Ha TECTOBI 3aBJIaHHS:

1. BinHomeHHst ynci1a MOJIEKYJT eJIeKTPOJIITIB, 110 PO3NaJIMCcs HA HOHH, 10 3araJIbHOI0
(50)  uymcaa MoJieKyJ B PO34HMHI HA3UBAIOTD ...

| (6nuwimo 6idnosios crosamu i nosHauenHsM)

2. Y BoaAHOMY PO34HHi CTYIHYACTO JMCOLIIOIOTH €JIEKTPOJIITH:
(50) | 1. H,SOs; 2. Cra(S04)s; 3. Ca(OH)y; 4. KH2POs.
3. Cxkopouene iionne piuguua H + OH" — H,O Bignosigae Bzaemonii misk:
(100) | 1.  HITPUTHOIO KHUCJIOTOO 1 HATPIM TIAPOKCHUIOM;
2. XJIOPHUTHOKO KHCJIOTOO 1 0apiii TiIpOKCHUIOM;
3. (hochaTHOIO KHCIIOTOIO 1 KT T1IPOKCHIOM;
4, cynbdaTtHOIO KHcaoTor0 1 Kynipym (I1) rimpoxcugom.
4, OCHOBHMMH MOJIOKEHHSIMHU €JIeKTPOJITHYHOI Jucomianii €:
(75) |1 JUcoITiallisl BiOyBa€eTHCS MiJ] 4aCc PO3YNHEHHS €JIEKTPOJITY B MOJISIPHOMY PO3YHH-
HUKY YH B IIPOIEC] PO3ILUIABICHHS;
2. EJCKTPOJIITHYHIN AUCOoIiallii y po3yrHaXx M UIsATatoTh PEYOBHHH 3 HOHHUMH ab0 KO-
BaJICHTHUMH HETOJISIPHUMH 3B’ SI3KaMH;
3. JICOLIIAIIis — IIpoIeC 000OPOTHIN;
4, WOHHM Y BOJIHMX PO3YMHAX OTOYEHI I'APATHOIO 000JIOHKOIO.
5 Po3ramyiiTe B HOPSAAKY 3POCTAHHA CHJIM €JIEKTPOJIITY IiIPOKCHIN MATHi0, HATPIIO,

(75)  amonilo, aoMiHi0.

| (6nuwimo 8ipny nocnioosuicms gopmynamu)

6. BcTaHoBITH BIANOBIAHICTH M’k CHIIOI0 €JIEKTPOJIITY Ta NPUKJIAJIOM CHOJIYK:
(100) | A cWIIBHI €JIEKTPOIIITH 1. H.COs; 5. Fe20s;
b cmabki enexTpostiti 2. Mg(OH)z; 6. | CuO;
B CepeHBOT CHUITH 3. NaCl; 7. K,SOs;
I'  HeenekTpomiTu 4. H3POg; 8. Ca(OH).
7. BceraHoBITH BiIOBIIHICTH MiXk €JIGKTPOJIITOM Ta KUIBKICTIO CTYIEHIB HOro aucomianii:
(100) | A. Pb(OH). B. Ti(OH)4 1.  onna; 3. Tpm;
b. Ba(CHsCOO0), I.  H3PO4 2.  nBi 4.  yotupu
8 Bupa3 Kyuc kKap0OHATHOI KHCJIOTH 32 IEPIIUM CTYIIEHeM Ma€ BUIJISAN ...

(75) | (6nuwimeo sipny 6ionosios opmynorw)
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Konokeiym 3 modynro Ne 3

«OcobnuBocTi Ximil enemeHTIB Ta iX cNonyk»
Bapiaum Ne 1

1. Jlatu 0OrpyHTOBaHY BiANOBIib, UM MAE a30T y CIOJIYKAaX TAKU K CTYIEHI OKHCHEHHS, K (o-

cdop. HaBectu i MOpIBHATH NPUKIIAIN CIIOJIYK.

2. CxJlacTH MOJIEKYJISIpHI Ta HOHHI PIBHSHHSA peakiiii oOMiHy, TiApOJIi3y coyeld, KOMILIEKCO-

yYTBOpeHHA. [ OKHCHO-BIIHOBHUX PEAKIIIN CKIACTH CXEMY €JIEKTPOHHOTO OajaHCy, BKa3aTH OKH-
CHUK 1 BITHOBHHUK.

1.

o~ wn

1.
(75)

(56)
(75)

4.

MnSOs + HOH < 6 K2Cr207 + NaNO: + H2SOs —
KOH + (NH4)2S04 — 7 H20. + NaJ + H.SOs —

AIFs + NaFuaxn) —> 8.  KMnOs+ (NHa):S+ HO —
H2S + HCIO — S + HCl...+ ... 9 J2 + Brz+ H:0 —

PbO2 + MnSOs4+ H2SOs - HMnO4 +... 10.  10. Cu + H2SO4 womu, —>

3. JlaTu BigmoBiai Ha TECTOBI 3aBJAaHHS:

HiTporen y cmoJiykax Moske BUSIBJISITH CTYIeHi OKMCHEHHSI:

1.  ycimapsiBig 3- 10 5+; 3. yci HemapHi Bix 3- 10 5+;
2. yci Big 1- 1o 4+; 4. yciBig 3- g0 5+.
XJIOpHIHA KHCJIOTA € BiTHOBHUKOM IIi/l Yac B3a€MOJIi 3:
1. PbOy; 3. Cu0;
2. Ag.0; 4. FexOs3

B OB-peakiiisix BJJaCTUBOCTi THIIOBOI'0 BiTHOBHUKA MAaKTh:

1. NalJ, NHs, FeSOy;
2. KMnOQOyg, HNO3p036‘, K2CrOy;
3. NaNO2, HNO3 xoun., Clz;

4. Cry(S04)3, K3S, Al.

BasienTHicTh Ta cTyninb okucHeHHs HiTporeny B NH4Cl ctanoBuUTH, BiIIOBIAHO ...

(75) | (enuwims sipny 6ionosion yugppamu)

5.
(75)

6.

D1yop y CnoJyKax Moke BUSIBJISATH CTYIIeHi OKMCHEHHS

1. yci mapHi Bifg 1- mo 7+; 3. yci HemapHi Bix 1- go 7+;
2. yciBig l- o 1+; 4, 1-.
Mn’* B J1y:kHOMY cepeJoBHIN IPHIiMaE ... eJeKTPOHiB:

(75) | (enuwimo sipny 6i0nosios yugpoio)

7.
(75)

8.

BcTaHoBITH BIANOBIAHICTH Mi’k OKCH/IOM HEMeTAJLy Ta KHCJIOTOI0, 110 oMYy BiamoBizae:

A SOz B N2O3 1. HNO>; 3. H.SO3;

b SOs3 T N2Os 2. HNOs3; 4, H.SO4.

H>O2 y pa3si B3aemonii 3 Fe2(SO4)3 B KHCJIOMY cepeloBHIIli YTBOPIOE CHOJIYKY ...

(100) | (snuwimo gpopmyny cnonyxu)

9.  BcraHoOBITH BiINOBiIHICTh Mi’k cXeMaMH NepeTBOPEeHb Ta KJILKICTIO eJIeKTPOHiB, 110
(75) OepyTb y HHX y4acTh:
A Ca’— Ca®* 1. +2¢;
B AP > Al 2. =28
B Al - AP 3. -3%&
I Cu*—>cCu 4. +3&.
10. Po3ramyiiTe MeTaiu B NOPSAKY NOCWIEHHSI OKHCHOI 31aTHOCTI iX HOHIB:
(75) |1. Cr; 2. Cu; 3. Pb; 4. Au.
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Konokeiym 3 modynro Ne 3
« OcobnuBocTi Ximii eneMeHTIB Ta iX cNOnyK »
Bapiaum Ne 2

1. IIpokoOMeHTYBaTH, SKUMHU XIMIYHUMH BIIACTHBOCTSIMH BiIPI3HSIOTbCS KOHIIEHTPOBAHA Ta
po30asiieHa cynbdaTHa KHUCI0Ta. HamucaTu BITNOBIAHI PiBHSIHHS pEaKIliid.

2. CkJlacTi MOJICKYJISIpHI Ta HOHHI PIBHSHHS peakiliii oOMiHy, TiAPOIi3y coyiel, KOMILJIEKCO-
yTBOpeHHs. JIJIsT OKUCHO-BITHOBHUX PEAKIlii CKIACTH CXEMY €IEKTPOHHOTO OalaHCy, BKAa3aTH OKHUC-
HUK Ta BIJHOBHHUK.

1. Zn(NOs); + HOH < 6. K2SO3 + KMnO4 + H.0 —
2. Fe(OH)s + H2SOs4 — 7. CrCls + H.O2 + NaOH —»
3- Cu3(P04)2+ NHAOH (Hamt.) —> 8 |\/|n02 + NaBr + HZSO4 —>
4. (NH)Cr;07 %, N2 + Cr03 + ... 9. NaNO; + KJ + H,SOs4 —
5. .KJ +KJO3 +HC1 — ) + ... 10. Zn + HNO;3 po36. —>
3. JlaTu BigmoBiai Ha TECTOBI 3aBJIaHHS:
1.  BcraHOBITH BiiMOBiAHICTH MiZK €CXeMOI0 IePEeTBOPEHHS TAa KUJILKICTIO €JIEKTPOHIB, 1110
(100) OepyTh Y HLOMY y4acTh:
A Cr¥* — CrO4* 1. +68¢;
b CrO4* — Cr**; 2. -3¢
B Cr,074— 2Cr**; 3. +3¢;
T 2Cr¥* - Cr,07%— ; 4, -6¢.
2.  Bmuus cepenoBuma Ha npoayktu OBP BiacTuBmii peakiism 3a yyacrtio:
(50) 1. crionyk Cynsdypy; 3. cnonyk Xpomy;
2. croJayk MaHrany; 4. cnonyk @epymy;
3.  Hemertanu po3TamioBaHi B ...  MiArpynax nepiogu4Hoi cucTeMu
(50) | (snuwime nponywene cnoso)
4. B3aemojil4u 3 KHCHEM, HEMETAJIH YTBOPIOIOTh:
(50) | 1. OCHOBHI OKCH/IH; 3. amdoTepHi OKCUIM;
2. KUCJIOTHI OKCHJIN, 4, KHCJIOTHI 1 aM(DOTEepHI OKCHUIN
5.  Po3ramyiiTe rajioreHd B MOPSJAKY 30iJbIIeHHNA XiMiYHOT aKTUBHOCTI:

(75 1.Br; 2.J; 3. F;
| (8nuwiime gipny nocnioosuicmo)

4. Cl.

6. BcraHoBiTH BiINOBiHICTH MiXK HEMETAJIOM Ta eJIeKTPOHHOIO (hopMyJI0I0 Hioro aToma:
100) | A Si B CI 1. ...3s%3p%; 3. 2s22pt:
b 0 r B 2. ...3s%3p% 4, 2s%2p*
7.  KucaoTHi BJacTUBOCTI BUIIHMX OKCH/AiB HEMETANIB B IPyNax 3BepxXy J10HH3Y ...
(50) | (snuwimo sipny i0n08idb 0OHUM c1O8OM)
8. BcraHoBiTh BiImoOBigHiCTH Misk CIIOJIYKOIO TAa cTylleHeM OKuCcHeHHs1 HiTporeny B Hiii:
(75) | A N2 B  NaNOs 1. 3-; 3. 3+
b HNO2 I'  NHsz 2. 0; 4. 5+
9. AxrtuBuicth MetamiBy psigi Li > Na—> K —> Rb - Cs:
(50) | 1. 3meHmIyeThCS; 3. He 3MIHIOETHCS;
2. CIIOYaTKy 3pOCTAE MOTIM 3MEHIIYEThCS; 4. 30UIBIIYETHCS.
10. B esqexTpoxiMiuHOMY psli CTAHAAPTHHUX eJeKTPOJIHMX NOTEHLiaJiB MeTaIiB 3JiBa
(50) mnampaBo BiTHOBHA 31aTHICTH MeTAJIB ...

| (8nuwimo sipny 8i0nosiob 0OHUM cr080M)
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7. Meroau HABYAHHA.

JIms mocsArHEHHS KIHIIEBOI METH HaBYaHHS ITi Yac BUKJIAJAaHHS XiMii 3aCTOCO-
BYIOThCSI MOTHUBAIliliHI, OpraHi3aliifHO-IUIOBl 1 KOHTPOJIbHO-OI[IHIOBAJIbHI METOJU
HaBYaHHS.

MoTuBaniiiHi METOAN CHpPSIMOBaHI Ha (OPMYBaHHS y CTYJEHTIB IHTEpPECY /10
M3HABAJIBHOI AISJILHOCTI 1 BIAMOBINAIBLHOCTI 32 HABUAJbHY Mpaito. TakuMu MeTo-
3BUTKY JIOACTBA, B3araji, 1 AJi1 NOJAJIbIIOr0 HaBYaHHS Ta MalOyTHBOT podeciitHoT
JUSTLHOCTI (DaxiBIls, 30KpeMa.

OpranizaiiitHo-1UI0BI METOAM 3a0e3MeUyI0Th OpraHi3allil0 HaBYaJIbHOTO MPO-
IIECy 1 MHCIICHEBOI JISTILHOCTI CTYJICHTA 1HAYKTHUBHOTO, JIEAYKTHBHOTO, PEIPOIYK-
TUBHOTO 1 MIOIIYKOBOTO XapakTepy. 3a JKepelaMu 3HaHb cepell X METOIB po3pi-
3HSIIOTh 1H(POPMAIIMHO-TTOBIIOMIIIOBAIbHI (CIOBECHI) — PO3IOBib, MOACHEHHS, Oe-
cifa, JIeKIis, JUCKYCil, IHCTPYKTaX; HAOUHE-AEMOHCTpAaIlIiHI — UIICTpallii, crocre-
pEXKEHHs; TPAKTUYHI — JabopaTopHi poOOTH, 1HAMBIAYaIbHI 3aBAaHHS, BIIPaBHU, pe-
depatu.

KoHTponbHO-OIIIHIOBaIbHI METOAU TIOB’s13aH1 3 KOHTPOJIEM 3a HAaBUAJILHOIO [li-
SIBHICTIO (KOHTPOJIBHI pOOOTH, TECTHU, KOJOKBIYyMH, CIIBOECIIU, CEMIHApH, 3aXUCT
nabopatopHUX poOiIT 1 pedepariB, eK3aMEHH, CAMOKOHTPOJIb 1 CAMOOIIIHKA).

3a xapakTepoM JIOTIKH TI3HAHHS 3aCTOCOBYIOTHCS AHAIITHYHI, CHHTETHYHI 1
aHAMITUKO-CUHTETUYH1 TPUHOMH HaBUAHHS.

EdexkTuBHICT, HABYaHHS MIIBUILYETHCS IMIUPOKUM BUKOPUCTAHHSIM aKTUBHHX 1
IHTEpaKTUBHUX METO/[IB HABUAHHS: MPOOJIEMHI CUTYaIlii 1 JIEKIIii, TBOPYi 1 JOCTITHHU-
IIbK1 3aBJaHHs, CTBOPEHHS YMOB JIJI camopeatizallii CTy/IeHTiB, Alajory, CIiBIpairi i
3MaraHHs MK HUMH, 1HAUBITyaTi3ailii HaBYaHHS.

8. ®opmu KoHTpOIIO.
3aco6oMm migBUIIEHHS €()EKTUBHOCTI HABYAJIILHOTO TIPOIECY € 3aCTOCYBaHHS IT1e-
BHOI CTUMYJIIOIOUOT CHCTEMH KOHTPOJIIO HaBYAJIbHOI pOOOTH CTYJICHTIB, SiKa CKJIaja-
€TBhCS B Kypci XiMii 3 TAKUX BUIB KOHTPOJIIO:

nonepeouili — MPOBOJIUTHCS HA MOYATKY BUBYCHHS TUCHUILIIHU B (DOPMi TECTOBOT
MEePEBIPKU 3aTUIIKOBUX 3HAHB 3 MIKUILHOTO KypCY XiMii 1 MATOTOBIEHOCTI CTY/CH-
TIB JIO CIIPUAHSATTS HOBUX 3HAHB;

nomMoyYHUll — TPOBOJUTHCS HA BCIX ayJIUTOPHUX 3aHATTAX MUISXOM CIOCTEpe-
KEHHS 32 poOOTOIO CTYACHTIB 1y GopMi (PPOHTAIHHOTO OMUTYBAHHS;

memamuyrull — IepeBIpKa, OIIHKA 1 KOPEKIlis 3aCBOECHHS 3HAHB 3 MIEBHOI TEMH Y
dbopMi TEMAaTUYHHUX CEMIHAPIB, 3aXUCTY JA0OpATOPHUX POOIT 00 TEMATHYHOT KOHT-
POJIBHOI pO0OTH;

MOOYIbHUL — TIEPEBIPKA OBOJIOJIIHHS MaTepiaioM JOCTATHBO BEIIMKOTO OOCATY y
dbopmax MOIYIBHOT TECTOBOT KOHTPOJIBHOI pOOOTH, KOJIOKBIYMY, 3aXUCTy pedepaTry
a00 1HIMBITYyaIBHOTO 3aBJIaHHS,

niOCyMKo6ull — KOHTPOJIb 32 aTECTAIlIMHUNA TEPioJ] MO CYKYIMHOCTI Pe3ybTaTiB
TEMATHUYHOTO 1 MOAYJIBHOT'O KOHTPOJIIB;
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3aKn0YHUL — BU3HAYEHHS 1 OI[IHKA YCHINTHOCTI 32 BeCh MEP10/i BUBUCHHS JUCIIH-
IUTIHU, IPOBOJUTHCS Y (DOPMI TECTOBOT'O €K3aMEHY.

9. Posnoain 0axiB, ki oTpUMYKOTH cTyAeHTH. OIIHIOBaHHS 3HAHb CTYJEHTA
Bi1OyBaeThes 3a 100-0abHOIO MIKATIOI0 1 MEPEBOAUTHCS B HAI[IOHAIBHI OL[IHKH
3rigHo 3 T1abn. 1 «Ilonoxkenus npo exk3zamenu Ta 3aniku y HYBill Ykpainn»
(Haka3 mpo yBeACHHs B airo Bix 27.12.2019 p. Ne 1371)

. Oninka HanioHaJbHa
PeiiTuHr cTyAeHTA,
G 3a pe3yJabTaTH CKJIATAHHS
eK3aMeHiB 3aJIKIB

90-100 Binminuo

74-89 oOpe 3apaxoBaHo
60-73 3a10BiJILHO

0-59 He3anoBiiibHO He 3apaxoBano

JIyisi BU3HAUEHHS PEUTUHTY CTyAeHTa (ciyxaya) 13 3aCBO€HHS aucuuruiinn Rauc (mo
100 6amiB) onepskaHuil perTuHr 3 atecranii (1o 30 OayiB) TOAAETHCA JO PEUTHUHTY
cTyAeHTa (ciiyxaya) 3 HaBuainbHOI po6otu Rup (10 70 6aniB): R qauc = R up + R ar.

IToTouHMIT KOHTPOJIb . PewiThar 3 o .
PetiTuur 3 .| Peittunr | IlincymkoBa
.. | 10JaTKOBO1 o . 3araipHa
. . . . . . | HaBYaAJIbHOI mTpagHUi | aTecTaris .
3micToBuii | 3MicToBHH | 3MICTOBUM pobotu KUIBKICTh
Moayiab 1 | mMomyns 2 | mMomyinb 3 pootn R np R urre (exsamen OaiiB
Y R wp A YU 3aJTIK)
100 100 100 70 20 5 30 100
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