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1. Onuc HaBYAJIBLHOI AMCHUILTIHA

«XImian

(Ha3Ba)

I'any3b 3HaHb, cIEHiAJbHICTH, OCBITHSI POrpaMa, OCBiTHIH CTyNiHb

OCBiTHIl CTYIIHb

bakanasp

CoemiaibHICTh

206 — caoBO-TIapKOBE TOCIIOAAPCTBO

OcBiTHA porpama

CaHOBO-HapKOBC rocnoaapCcTBo

XapakTepucTHKA HABYAJIBbHOI U CHUILTIHA

Bun

O00B’a3K0Ba

3arajyibHa KiJIbKICTh TOAUH

150

Kimekicts kpequriB ECTS

KibKicTh 3MICTOBHX MOJTYJIiB

Kypcosuii mpoekt (podoTa) (3a HaIBHOCTI)

dopmMa KOHTPOJIIO

Exzamen

IToka3HUKH HABYAJIbHOI AU CHUIJIIHM 115l J€HHOI Ta 3204HO0I (JOPM HABYAHHS

JneHHa (opma HaBYaHHS

3a04Ha (hopMa HaBYaAHHS

Pik miaroroBku (Kypc)

2021 — 2022 (1)

2021 — 2022 (1)

Cemectp 1 1

Jlexmiitai 3aHATTI 30 2o00. 6 2oo0.
[IpakTiuHi, ceMiHapChK1 3aHATTS - 200. - 200.
JIabopartopHi 3aHATTS 30 2o0. 8 2o0.
CamocriitHa poboTa 90 200. 136 2o00.
[HnuBinyanbHI 3aBAaHHS - 200. - 200.
KinpKicTh THXKHEBUX ayIUTOPHUX 5 200.

TOJUH /7S IGHHOT )OPMU HaBUAHHS

IToxa3HMKH HABYAJIbLHOI AUCHHUILIIHYA JJISI CKOPOUEHO020 mepMiHy HABYAHHSA

Pix miaroroBku (Kypc)

2021 - 2022 (1)

2021 - 2022 (1)

Cemectp 1 1

Jlekuiiini 3aHATTS 15 2o00. 6 200.
[IpakTiuHi, ceMiHapChKi 3aHATTS - 200. - 200.
JIaGopatopHi 3aHATTS 30 2o00. 8 2o0.
CamocriitHa poboTa 60 2o00. 106 2o00.
[HnuBinyaNbHI 3aBAaHHS - 200. - 200.
KinbKiCTh THKHEBUX ayTUTOPHUX 4 200.

TOJIMH ISl ICHHOT (pOpMU HaBUAHHS




1. Mera, 3aBJaHHA Ta KOMIIETEHTHOCTi HABYAJIBLHOI JUCIHUILIiHH

JlocSITHeHHSI XIMIYHOI HayKH IIMPOKO BUKOPHUCTOBYIOTH B 0araTbox HampsiMKax
XiMi3amii cy4acHOTO CaJ0BO-TIAPKOBOTO T'OCIOAPCTBA. 3aCTOCOBYIOTH PI3HOMAHITHI
MIHEpaJIbHI 100pUBa, B TOMY YHCII1 3 MIKpOEJIeMEHTaMU, YA0OPIOBaIbHI CYMIIlIi, piJIKi
KOMIUIEKCHI JoOpHBa IS BIAKPUTOTO Ta 3aKPUTOIO TPYHTY. BUKOPHCTOBYIOTH XiMi-
YH1 [Ipenaparty IMij yac MPOBEACHHS 3BUYAMHUX Ta IHTEHCUBHUX TEXHOJIOT1 BUPOIILY-
BaHHS JIICOBHX KYJbTYp, 3aXO/IB XIMIUHOI Meliopalii TpYyHTIB (BalHyBaHHS, TilCYy-
BaHHs, 00pOTHOa 3 3aCOJNICHHAM) Ta 1H. 3 KOXKHUM POKOM PO3MIUPIOETHCS aCOPTUMEHT
mpernapaTiB XiMIYHOTO 3aXUCTy POCIHMH BiJl IIKIJHUKIB Ta XBOPOO CaJ0BO-TIAPKOBUX
KyJIbTYP.

EdexTuBHE 3aCTOCYBaHHS HMIMPOKOTO ACOPTUMEHTY PI3HUX XIMIYHUX PEYOBUH
MO>KJIMBE JIMIIIE HAa OCHOBI iX HAYKOBO OOIPYHTOBAHOI'O JI03YBAaHHS, IO MOTPEOYE BiA
CHENIATICTIB NMEBHOIO PIBHA XIMIYHUX 3HaHb. BMIHHS BH3HayaTH BMICT XIMIYHHUX
€JIEMEHTIB B 00’ €KTaX HABKOJIMIIHBOTO CEPEJOBUIIA - IPYHTaX, BOJII, POCINHAX, J10-
3BOJISIFOTH CB1IOMO BHOCUTH MiHEpPaJIbHI J00pHUBA, MTPOBOJUTHU MPOQPIIaKTUYHI €KOJIO-
T1YH1 3aX0/IM 1 TAKUM YMHOM BYACHO 3aXHUIIATH JIIOJAUHY 1 IPUPOY BIJ J1i MIKIITHBUAX
3a0pyIHIOI0YUX (PaKTOPIB.

3 METOI0 paliOHAJIBHOTO, €EKOHOMIYHOTO Ta €KOJOTIYHO OE3MEeYHOTr0 BUKOpPHUC-
TaHHS XIMIYHUX CIOJYK Ta MpernapaTiB MaiOyTHI (axiBLl CaJOBO-MIAPKOBOIO I'OCHO-
JapcTBa MOBUHHI HE TUIBKA MAaTW MEBHUM 3arac XIMIYHUX 3HaHb, aji€ 1 MepEeTBOPUTH
iX HA IPAKTUYHI HABUYKHU Ta YMiHHS.

Juctinmutina «XiMish» HaJIeKUTh JI0 3arajbHOOCBITHIX (yHIaMEHTaJIbHHUX JHC-
IUIUIIH, 3HAHHS KO HEOOXITHI JUIA TOJAJIBIIOr0 BHBYECHHS mpodeciiiHo-
OpPIEHTOBAHUX Ta CIeIiadbHUX JTUcHUILTIH. OCBOEHHS OCHOB XiMii € HEOOX1THUM JIaH-
LIOrOM Yy TPYHTOBHIA MIArOTOBLI KBaMI(PIKOBAHMX CHELIATICTIB CaJ0BO-NIAPKOBOTO
rOCIIO/IapCTBA.

OCHOBHOIO Memoro BUBUCHHS Kypey «Ximisy € 3a0€3Me4eHHs] CTYJEHTIB 3HaH-
HSMH OCHOB XI1Mii, SIKi IOMOMOXYTb 1M JI0Ope 3aCBOITH MPOdiIFOI0Ul JUCITUILIIHU, a B
NPaKTUYHIN poOOTI OyAyTh CHPHUATH PO3YMIHHIO XIMIYHUX aCHEKTIB 3aXO[iB, CHpSsi-
MOBaHHX Ha IMOKPAIICHHS SKOCT1 Caq0BO-ITAPKOBOT IMIPOAYKIIii.

OcHoeni 3ae0anusa Kypcy «Ximiay:

® 33aCBOEHHSI OCHOBHUX 3aKOHOMIPHOCTEH XIMIYHMX NEPETBOPEHb, XIMIYHUX BJa-
CTUBOCTEM O10r€HHUX €JIEMEHTIB Ta iX HAWBAXKIIUBIIIUX CHOJIYK, 0COOJIMBOCTEN
MPOIIECIB, MO BiAOYBAIOTHCS y MPUPOI, XIMIYHOMY, CUTBCHKOTOCITOAAPCHKOMY
Ta JIICOBOMY BUPOOHHUIITRI;

® 3aCBOEHHS TCOPETHYHHMX OCHOB OPraHIYHOI XiMii, aHANITHYHOI XiMii Ta METOIiB
SKICHOTO 1 KUIbKICHOTO XIMIYHOTO aHaJ3y I'PYHTIB, MiHEpalbHUX JOOPUB, 3a-
co0IB 3aXHCTy CaJOBO-MIAPKOBUX KYJBTYp Ta OOpOOKHM HACIHHS, IPOIYKII Je-
KOPAaTUBHOTO Ca/IiBHUIITBA,;

® OBOJIOAIHHS OCHOBHMMH TPUHOMAMU BUKOHAHHS XIMIYHOTO EKCIEPUMEHTY,
criocobamu 0OpoOKH Ta y3arajdbHEHHS OJIEPKAHUX PE3YJIbTaTIB;



® CTBOPEHHS y CTYJEHTIB MIITHUX XIMIYHUX 3HAHb, K1 HEOOX1HI JJIsl TIOAAITBIIIO-
ro BUBYEHHS CHEI[laIbHUX JUCIUILIIH;

® HaOyTTd CTyJIEHTaMH BMiHb BUKOPHUCTOBYBATH OJICp>KaHl 3HAHHS 1 HABUYKHU Y
MPaKTUYHOMY CaJI0BO-IIAPKOBOMY BUPOOHUIITBI.
Y pe3ynabTaTi BUBYEHHS XiMii CTYACHT ITOBUHCH
3Hamu:
» OCHOBHI TEOPETUYHI MTOJIOKEHHS 3arajibHO1, HEOPTraHiYHOi, OPraHiuHoO1,

aHaJIITUYHOI, (PI3UYHOT Ta KOJOIAHOT XiMii;

0COOJIMBOCTI X1Mii O10TE€HHHUX €JIEMEHTIB Ta iX HaWBaKJIMBIIIUX CIOJIYK;

pOJIb O10T€HHUX EJIEMEHTIB Y KUTTEAISIIBHOCTI POCIINH;

0COOIMBOCTI XiM1i HallBaXKJIMBIIIUX KJIACIB OPTaHIYHUX CIIONYK;

CyTh, IEPEBAru Ta HEJOJIKU PI3HUX METO/IIB aHATITHUYHOTO aHaJi3Y;

3aCTOCYBaHHA XIMIYHHUX CHOJYK Y MPAKTHUII CaJ0BO-NAPKOBOr0 rocnoapc-

TBA.

emimu:

» KOPHUCTYBATHUCS HABYAIBHOIO, METOJUYHOIO Ta JIOBIAKOBOIO JIITEPATYPOIO;

» Ha OCHOBI IMOJIOKEHb CY4acHO1 3arajbHOi XiMil mepeadayaTi XiMiuHi Biac-
THUBOCTI CIIOJIYK, IO MICTSITh O10r€HH1 MaKpO- Ta MIKPOEJIEMEHTH;

» KepyBaTH TpoIecamMu, 10 BiI0YBAaIOTHCS B KUBINA MPUPOI, TPYHTaX: HOH-
HUN 0OMIH, T1JpOJIi3, OKUCHEHHS-BITHOBIICHHS, KOMIIJIEKCOYTBOPEHHS, 1H;

» PO3PI3HATH KIJIACH OPTraHIYHHMX CIIONYK, BaYIMBUX JUIS MPOIECIB KUTTEI-
AJIBHOCTI POCJIVH;

» BHUKOHYBaTH 0a30Bi €KCIIEPUMEHTAIbHI POOOTH, IO CKIAAAIOTh OCHOBY Xi-
MIYHOTO aHalli3y, y3araJbHIOBaTH Ta CUCTEMAaTH3yBaTH OJIEp>KaH1 pe3ysbTa-
TH;

b

YVVVYYVY

» BHW3HAYATH SKICHUM Ta KiTbKICHUH CKJIAJ IITYYHUX 1 IPUPOJHUX 00 EKTIB,
1110 MalOTh BaXKJIMBE 3HAYEHHS B Ca/I0BO-MIAPKOBOMY T'OCIIOJIapCTBI;

» BUKOPHUCTOBYBaTH HaOyTi 3HaHHS, YMiHHS, HABUYKH JIJIsl BUBUCHHS 3arajb-
HOOI10JIOTIYHUX Ta CHEUlaJbHUX TUCUMIUIIH, AJs BUPIIIEHHS MPAKTUYHHX
MUTaHb CaJ0BO-IIAPKOBOIO FOCHOJAPCTBA.

HalyTTst KOMIETEHTHOCTEIH:
3azanvii komnemenumuocmi (3K):

. 3natHicTh 30epiraTi Ta MNPUMHOXKYBATH MOPAbHI, KyJIBTYpPHI, HAYKOBI I[IHHOC-

Tl 1 JOCSATHEHHS CYCIUIbCTBA HA OCHOBI PO3YMIHHS ICTOpIi Ta 3aKOHOMIPHOCTEU
PO3BUTKY MPEIMETHOT 00JIACTI, 1i MiCLS y 3arajibHiil CUCTEMI 3HaHb MPO MPUPOAY 1
CYCHUIBLCTBO Ta y PO3BUTKY CYCIIJIBCTBA, TEXHIKH 1 TEXHOJIOTIH.

3HaHHS Ta PO3YMIHHS MPEIMETHOT 00J1acTl Ta pO3yMiHHS mpodecii.

3MaTHICTH BUMTHCS 1 OBOJIOJIBATH CYYaCHUMH 3HAHHAMHU Ta JOCIITHUIIBKUMU

HABUYKaMH.

. 31aTHICTH J10 a0CTPAKTHOTO MUCJICHHS, aHATI3y Ta CUHTE3Y.
. 31aTHICTh 10 TONIYKY, 0OpOoOJieHHsI Ta aHamizy 1HQopmarlli 3 pi3HUX JKEpE.

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIIisX.



7. IlparaenHs 1o 30epeXeHHsI HABKOJIUIIIHBOTO CEPEIOBHILIA.

8. HaBuuku 3a1iicHeHHs Oe31e4HO0] JISIIbHOCTI.

3. IIporpama Ta cTpyKTypa HaBYAIbHOI qucuuiIing «X i M i » nis

— IIOBHOTO TEPMIiHY JIEHHOT (3a04HO1) (hOpMH HABYAHHS;
— CKOPOYEHOTO TepMiHy JIeHHO1 (32049HO01) (OPMU HABUAHHSI.
/* KUIBKICTb TOJIMH TSI CKOPOYEHOTO TEPMIHY JACHHOI Ta 3204HOT ()OpMH HaBYAHHS

HasBu 3MicToBUX
MOJIYJIiB 1 TeM

KinbkicTh rogun

AeHHa (popma

3aouna ¢popma

yCbOI0 y TOMY YHUCII yCbOI'O y TOMY YHUCII
b | nmab. | c.p. | na0. c.p.
1 2 3 4 3) 6 7 8 9
3microBuii Moy b 1. CydacHa cMCTeMATHKA HEOPraHIYHUX CHOJYK i XiMiYHHX peakuii
Tema 1. Ximizamisa cy- 3/*2 1/*1 -[*- 2/*1 2/*1 -[*- -[*- 2/*1
YaCHOTO caJloBO-
MIapKOBOTO TOCHOJAPCT-
Ba.
Tema 2. CyuacHe Tpak- 715 212 11 4/2 45/45 | 0.5/0.5 -I- 4/4
TyBaHHS OCHOBHHUX IIO-
HATH 1 3aKOHIB XIMI4HOT
cTexiomerpii.
Tema 3. CyuacHa cucre- | 11/9 212 3/3 6/4 11/12 -/- 1/2 10/10
MaTHKa  HEOPTraHIYHHUX
CIONYK 1 XIMIYHHX pea-
KITii.
Tema 4. Koopaunaiiitai 716 1/1 2/2 4/3 7.5/2.,5 | 0.5/0.5 1/- 6/2
(KOMIIJIEKCH1) CIIOTYKH
Pazom 3a 3mMicTOBUM 28/22 6/6 6/6 | 16/10 | 25/20 1/1 2/2 22/17
Moxaysem 1:
3micToBuil MOy b 2. BynoBa atoma i XimiuHuii 3B's130K
Tema 5. Cyuacui ysB- | 10/8 2/2 2/2 6/4 13/13 1/1 -/- 12/12
JeHHd Mpo OyJIoBY aTo-
MiB XIMIYHHMX €JI€MEHTIB.
Tema 6. Ilepiogmunmii | 10/8 2/2 2/2 6/2 11/11 11 -I- 10/10
3aKOH 1 NEepIoINYHA CHC-
TeMa XIMIYHHUX eJeMEH-
tiB JI.I. Menneneena.
Tema 7. Ximiynwii | 12/8 212 212 8/4 9/5 11 -I- 8/8
3B’S130K 1 OyaoBa Mole-
KYIL
Pa3om 3a 3micToBUM 32/24 6/6 6/6 | 20/10 | 33/33 3/3 -I- 30/30
MOJyJIEM 2:
3mictoBuii MoyJb 3. OCHOBHI 3aKOHOMIPHOCTI XiMiYHUX NepeTBOPEHb

Tema 8. XimiuHa KiHe- 8/8 212 -I- 4/4 6.5/4 0.5/1 -I- 6/3
THKa Ta XIMI4Ha pPIBHO-
Bara.
Tema 9. disuko-ximiuna | 10/7 212 212 6/3 10.5/9 | 0.5/1 212 8/6
pUPOJIa PO3UUHIB.




Tema 10. T'igpomi3 co- 8/7 212 212 4/3 7.5/8 0.5/1 11 6/6
JICH.
Tema 11.  OxwucHo- 8/8 212 212 4/4 11.5/8 | 0.5/1 1/1 10/6
BITHOBHI MpoOIecH Ta
YMOBH iX mepeoiry.
Pa3om 3a 3micToBUM 32/28 8/8 6/6 | 18/14 | 36/29 2/4 4/4 30/21
MoJyJsiem 3:

3microBuii Moayib 4. Ximist 0ioreHHUX eJieMeHTIB Ta IX CIOJIYK
Tema 12. 3aransHi Bac- 715 212 11 4/2 5/5 0.5/1 0.5/1 4/3
TUBOCTI HEMETaJIiB Ta ix
HAaWBaXIUBIIIUX  CIIO-
JYK.
Tema 13. Hemeranu VI- 8/8 2/2 2/2 4/4 5/6 0.5/1 0.5/1 4/4
A - V-A rpyn Ta iX Haii-
BYKJIMBIIII CIIOTYKH.
Tema 14. 3aranbHi Biac- 715 212 11 4/2 717 0.5/1 0.5/1 6/5
TUBOCTI METAJIB.
Tema 15. Xiwmis oprasi- 10/10 2/2 2/2 6/6 9/10 0.5/1 0.5/1 8/8
yHux crnonyk KapOomny.
Pa3om 3a 3micToBUM 32/28 8/8 6/6 | 18/14 | 26/28 2/4 2/4 22/20
Moxaysem 4:

3mictoBuii Moyl 5. TeopeTu4Hi Ta eKClepUMEHTAIbHI OCHOBH SIKiCHOIO i KiJIbKiCHOTO

XiMiyHOTrO aHaji3zy

Tema 16. Teopernuni
OCHOBH SIKICHOTO 1 KIJIb-
KICHOTO XIMIYHOIO aHa-
JIi31B.

4/4

2/2 -/-

4/2

71-

-

1/-

6/-

Tema 17. SxicHuii aHa-
J1i3 KaTioHiB 1 aHioHIB I-
I ananmiTHYHUX Tpyn

44

-/- 172

2/2

71-

1/-

6/-

Tema 18. Amnami3 kpwuc-
TaJi4HOl PEYOBUHU He-
B1JIOMOTO CKJIAJTy.

4/4

-/- 172

212

Tema 19. Turpumerpu-
YHI METOAU KIIbKICHOTO
a”amizy. Metoa Kucio-
THO-OCHOBHOTO  THUTpY-
BaHHSI.

44

-/- 172

2/2

10/-

2/-

8-

Tema 20. MeToau OKuc-
HO-BIIHOBHOTO  TUTPY-
BaHHA. Merton nepMmaH-
raHaTOMETpIii.

4/3

212

71-

1/-

6/-

Tema 21. Merox KoMm-
TJIEKCOHOMETPUYHOTO
TUTPYBaHHS.

4/3

2/1

Tema  22. di3uko-
XIMIYHI METO/IM aHAJTI3Yy.

4/3

2/1

4/-

4/-

PaszoMm 3a 3MicTOBUM
MOJYJIEM 5.

26/20

2/2 6/6

18/12

34/-

4/-

30/-




Ycboro rogun: 150/120 | 30/30 | 30/30 | 90/60 | 150/120 6/6 8/8 136/106
4. Temmu ceMiHAPCHKHUX 3aHATH
Ne Ha3sa Temu Kinbkicth
3/ TOIUH
1 -
5. TeMu NPaKTHYHUX 3aHATH
Ne Ha3sa Temu Kinbkicth
3/m TOJIUH
1 -
6. Temu 1a00paTOPHUX 3aAHATH
Ne Kiub-
a/n Ha3zga temn KICTE
TOJANH
1 Beryn. O6nagnanss ta mpaBuia poboTH B XiMiuHIM maboparopii. TexHika 2
6e3nexn. MeToay BUKOHAHHS XIMIYHOTO €KCTIEPUMEHTY.
2. Po3paxyHkH 3a CTEXiOMETPUYHUMH 3aKOHAMHU (MacOBOI YaCTKU €JICMEHTIB 2
y CIIOJIYKax, BUX1Jl IPOAYKTIB peakilii, eKBiBAJICHTY PEUOBHUH iH.)
3. OpneprkanHs Ta XIMIYHI BIIACTHBOCTI OKCHJIIB, TIPOKCHIB, colieil (cepen- 2
HIX, KHCJIUX, OCHOBHUX).
4. JlaGopaTopHi AOCHIPKEHHSI TEHETUYHOTO 3B'SI3KY MIXK KJIacCaMH HEOpraHid- 2
HUX CIOJIYK.
S. CkiaganHs eJIeKTPOHHUX (OPMYIT aTOMIB Ta BU3HAUEHHS BAJICHTHOTO CTa- 2
HY, CTYIIEHIB OKUCHEHHS €JIEMEHTIB y CHOJIYKaX.
6. ExcniepumMenTanbHe MOCHIKEHHS 3MIHM BJIACTUBOCTEH E€JIEMEHTIB Ta ix 2
CHOJIYK O Iepiojiax i rpynax nepiognyHoi cucremu /1.I. Menzaeneesa.
7. BuBueHHs 3a51€KHOCTI XIMIYHUX BJIACTUBOCTEH CIIONIYK BiJl TUILY XIMIYHOTO 2
3B'SI3KY, 1110 B HUX pealli3y€eThCsl.
8. Peakuii B po3umHax enekTpoiiTiB. JIabopaTopHI MOCHIIKEHHS XIMIYHHUX 2
BJIACTUBOCTEH PO3UMHIB €JIEKTPOIITIB.
9. Busnauenns pH cepenoBuia 3a gonomororo iHaukatopis, pH-merpy, io- 2
HoMepy. ExcriepumenTaabHe BUBUEGHHS TIPOIIECY T1APOJi3y cojiei Ta (ak-
TOpIB, 1110 BIUIMBAIOTh Ha HBOTO.
10. | ExcnepumeHTanbHe BUBYCHHS BIUIMBY CEPEJOBHINA Ha XiJ OKHUCHO- 2
BiTHOBHHX PEaKIIiil.
11. | ExcnepuMeHTaNbHE JOCITIHKEHHS XIMIYHUX BIIACTUBOCTEH CIIONYK eleMe- 2
HTiB VII-A -V-A rpynu.
12. | BuBYeHHS BIIACTHBOCTEH BYTJIEBOMAIB: MOHOCAXapHUIiB (TIFOKO3H i PPYKTO- 2
3M), TucaxapuiB (caxaposn), noyicaxapuaiB. ['iaposiz Kpoxmaso.
13. 3acBO€HHS TEXHIKM BUKOHAHHS aHATITUYHUX OMepalii SKICHOTO XIMIYHOTO
3y. ExcniepuMeHTaabHe BUBYEHHS Jii IPyIOBOro peareHTy Ta peakiiii BUsBIIe 2
kaTioHiB 1 aHloHIB | 1 I1I-0i ananiTnynux rpyn. ExcniepumenTansHe BU3ZHAYEHH
CHOT'O CKJIaJly HEB1JIOMOI pE€YOBMHH HA NPUKJIA/li COJIEH.
14. Kinpkicuuii ananiz. [IpurotyBanHsi po3uuHIB 33/1aH01 KOHIEHTpalii. MeTo[y
HelTpanizauii. EkcnepumenTanbHe BU3HAUYCHHS TUMYAacOBOi TBEPAOCTI BOA 2
M.




15. Metoau penokcmetpii. [IpuroryBanHust poO0YMX PO3UYMHIB METOIY TIEpMaH-
raHaTOMETpii Ta BCTAHOBJICHHS 1X KOHIIEHTpAIIii. 2
ExcrniepumeHTanbpHe BU3HaUeHHs: -BMicTy @epymy B coii Mopa; - BMicTy
HITPUTIB.

Bcboro nabopatopHux 3aHaTtb: 30 rop.

7. KOHTpPO/IbHI NMTAHHA, KOMILJIEKTH TECTiB J1JIf BU3HAYEHHSI PiBHA
3aCBOECHHS 3HAHb CTY/JAE€HTAMH

KoHTponbHi nutaHHAa 3 Kypcy "X I M IA"
(cnemianpHicTh 206 — ca0BO-MAPKOBE TOCIIOAAPCTBO)

1. OcHOBHI HaNPsAMKH XiMi3aIlii CaJI0BO-IAPKOBOTO rOCIIOAAPCTRA.

2. OCHOBHI MOHATTA aTOMHO-MOJIEKYJISIDHOI'O BYEHHS: MOJIEKYJA, aTOM, XIMIYHMHA €JIEMEHT,
[IPOCTa Ta CKJIa/IHA PeYOBHHA, BITHOCHA aTOMHA Ta MOJIEKYJIsIpHA MacH, MOJIb, MOJISIpHA Maca.

3. OcHOBHI cTeXiOMETPUYHI 3aKOHH XiMii Ta IX 3aCTOCYBaHHSI.

4. OCcHOBHI IOJIOXKEHHs Cy4yacHOI Teopii OyJoBHM aToMa. XBHJIbOBA IpHUpoJa enekTpoHa. Ilo-
HATTS PO OpOiTanb, EHEPreTUYH1 piBHI Ta MiApiBHI, iX eMKkicTh. KBaHTOBI umcna. I[locaigoBHICTE
3armoBHEeHHs opOitaneit enextpornamu. [Ipunnun [Nayni, npaBuno Xynaa, npasuna KiedkoBcbkoro.
EnextponHi ta enextpoHHO-rpadiuHi GopMynu aTomiB, iX 3aCTOCYBaHHS JJIsi BUSHAYCHHS BAJICHT-
HUX CTaHIB Ta CTYNEHIB OKUCHEHHS €JIEMEHTIB y CIOIYyKaX.

5. Ilepioguuna cucrema JI.I. MenneneeBa, ii crpykrypa. [loHSATTS Tpo rpymu, miarpymn,
nepioa, s-, p-, d-enementu. CydacHe GopMysIFOBaHHS MEPiOTUYHOrO 3akoHy. OCHOBHI 3aKOHOMIp-
HOCTI MEepPIOINYHOI CUCTEMH: 3MiHa PajiyCciB aTOMIB, €Heprii 10Hi3allii, eJleKTpOHeraTUBHICTI, KHC-
JIOTHO-OCHOBHHX, OKHCHO-BIJIHOBHUX, METAJIIYHUX Ta HEMETAJIIYHUX BJIACTUBOCTI €JIEMEHTIB I10 T1e-
piojax i rpynax.

6. CyuacHi ysBJIEHHS NPO XIMIUYHHUM 3B's130K. OCHOBHI XapaKTEPUCTUKU XIMIYHOTO 3B’SI3KY.
Tunu ximig"oro 3B’s3Ky. KoBaneHTHuit 3B’s130K. OOMIHHUN Ta JOHOPHO-AKIENITOPHUN MEXaHi3M
YTBOPEHHS KOBAJIEHTHOTO 3B’513Ky. BIacTHBOCTI KOBaleHTHOTO 3B’ 13Ky. MoHHHif 38 s130K. [Ipupoma
HOHHOTO 3B’A3KY SIK TPAHMYHOI'O BMIIAJKy KOBAJIEHTHOT'O MOJIAPHOIO 3B’sI3Ky. BiaMiHHOCTI HOH-
HOT'O Ta KOBAJIEHTHOT'O 3B SA3KIB. Boaneswii 38'130k. MexaHi3M HOTro yTBOpEeHHS Ta 0COOJIMBOCTI,
pOJIb B YTBOPEHHI acoriariB. Mertaniunuii 38°s130k. MexaHi3M HOro yrBOpeHHs.

XiMIYHUH 3B’SI30K Ta BaJIEHTHICTh. XIMIUHUH 3B’30K Ta BIACTUBOCTI CIIOJYK.

7. CyyacHa HOMEHKJIaTypa Ta MPUHIUNN KiIacudikaiii HeopraHiyHuX crnonyk. Onep:kaHHs Ta
XIMIYHI BJIACTUBOCTI KHMCIIMX, OCHOBHHX, IOJBIHHHUX, 3MIIIaHUX COJIeH. ['eHeTHUYHUI 3B 30K MIXK
OCHOBHMMH KJIaCaMH HEOPTaHIYHHUX CIIOJIYK.

Kiacudikariss XiMi9HIX peaxitii.

8. Koopaunaniiini crionyku. XiMiuHUH 3B'SI30K B KOOPAMHALINHUX crioiyK. OCHOBHI 3aKOHO-
MIPHOCTI Ta €Tanu YyTBOPEHHs KOMIUIEKCHOTro HoHy. Teopist Oy10BH KOOpAUHALIHHUX CIIONYK (T€Oo-
pis Bepuepa). TunoBi KoMIUIEKCOyTBOpIOBaui, Jiranau, koopauHamiiHi yncna. Knacudikanmis, Ho-
MEHKJIaTypa Ta XiMiuHi BIACTUBOCTI KOOpJIMHALIMHUX CONyK. JlMcomialis Ta KOHCTaHTa CTIHKOCTI
KOMIIJIEKCHOTO HOHY.

9. Ximiuna kiHetuka. OCHOBHI MOHSATTS XIMIYHOT KiHETHKHU. [IIBUIKICTh XIMIYHHX pEaKIlii.
dakropu, 110 BIUIMBAIOTh HA Hei. 3akoH Aitounx Mmac. [IpaBuio Bant-I'opda. [Tonarrs npo karanmis
Ta MOT0 IPUPOLY.



10. Heo6opoTHi Ta 000poTHi peakii. XimiuHa piBHoBara. Koncranrta piBHoBaru. Brius 30B-
HIIHIX (aKTOpiB HAa XIMIYHY PIBHOBAry. 3MillleHHs XIMI9HOI PiBHOBAary.

11. 3aranbHi ysBICHHS PO IUcHepcHi cucremu. Kiacudikaris qucrnepcHux cucreMm, iX Biac-
THUBOCTI Ta METOJH oep>kaHHs. [IOHATTS PO pO34MHH, IX POJIb y CUCTEMI KHUBJICHHS pociuH. Di3u-
KO-XiMiuHa mpupoaa po3unHiB. CosbBararlis 1 TerIoBui epekT po3unHeHHs. [ToHATTS mpo KpucTa-
noriaparu. CocoOu BUpakeHHS! KOHLIEHTpAIIil pO3UHHIB.

12. BriiacTHBOCTI PO3YMHIB €JIEKTPOIITIB 1 HeeNneKTpouiTiB. OCHOBHI TOJIOXKEHHS TEOpii eneK-
TPOJIITHYHOI Jucoriaiii. MexaHi3M eJIeKTpoJiTHYHOI jaucorniamii. KuTbKicHI XapaKTepUCTUKH
MPOLIECy MUCOIIAIii: CTYMiHb Ta KOHCTaHTA eIeKTpoiTHYHOl aucomiamnii. CuiabHiI Ta cnabki eneKT-
pomitu. KoHcTaHTa Amcoriamii ClIabKUX €JIeKTPOJITIB, ii B3a€EMO3B’ 30K 31 CTYMEHEM AHMCOIiaIli.
AmortepHi enekTpoiiti. Peakilii B po3unHax enekTpostiTiB. MoHHI piBHSHHS peaKiiii.

13. KomiraTuBHi1 BIIACTUBOCTI PO3YUHIB HEEJCKTPONITIB. 3MiHA TeMIIEpaTypH 3aMep3aHHs Ta
kurinHs. [ToHATTS mpo kpiockorito Ta edymiockornito. Ocmoc. OcMOTHYHMN THCK. 3HAYEHHS OCMO-
THUYHUX €PEKTIB B KUTTEMISUIBHOCTI )KUBUX OPraHi3MiB.

14. ®izuynHMil 3MICT TOBEpXHEBUX ABUI (amcopOirii, koresii, aaresii). CopOmiifHi porecu Ta
ix TeopermuHe OOTrpyHTYyBaHHA. AjncopOuis ¢iznyHa Ta XimiuHa (xemocopOis). IloBepxHeBo-
aktuBHi (ITAP) 1 moBepxHeBo-iHakTHBHI pedyoBUHH. ['iapodinbHi 1 rigpodoOHi TBepai Tia. SBuina
3MOYYBaHHS Ta PO3TIKaHHSA, IX NIPAKTUYHE 3HAYCHHSI.

15. Bona s cnaGkuii enexrponit. Monnuii 106yToK Boau. BogHeBHil i riapoKCHIbHMIL T0Ka3-
Huku. CriocoOu BuMiproBanHsl pH. 3araibHi BiIOMOCTI PO 1HAMKATOPU. XapaKTEPUCTUKA CEPeio-
BHIIA pO34MHIB 3a jonomororo pH. Bydepni pozunnu. Mexanizm 0ydepHoi aii.

16. CyTp Ta mpUYMHY TiIpoi3y coiiell. 3HAYeHHS MPOLECY TiAPOTi3y IS KHUTTEMISIBHOCTI
pocnuH. Tunu rigponizy coneil. [TousatTs mpo sBuiie nmoBHoro riaponizy. KoHncranTta ta crymiHb
rijgpomnizy coneit. @akTopu, M0 BIUIMBAIOTH HA 3MIMIEHHS XIMIYHOI pIBHOBArd MpoIECiB TiIpOi3y.
[nsxu kepyBaHHS MpOIeCaMU Tipodii3y. BB mpoIieciB rigposi3y Ha peakilito cepeoBuIa Ipy-
HTOBOTO po3uuHy. [IOHATTS Mpo XiMIYHY MeTiopallito rPyHTIB.

17. 3aranbHi MOHATTS PO OKMCHO-BIAHOBHI Ipouecy. HaliBaxknuBiii OKHCHO-BIAHOBHI IPO-
1IeCH, 110 BiOYBAIOTHCA Y POCIMHAX, TPYHTaX, MPUPOAHUX BojaX. CTyMmiHb OKUCHEHHSI €JIEMEHTIB Y
crioyKax. THIOBI OKMCHUKM Ta BiJHOBHUKH. OKHMCHO-BIJIHOBHA ABOICTICTh. IIpaBuna ckiagaHHA
PIBHSIHb OKHUCHO-BITHOBHUX peakiiil. Kimacudikariisi okucHo-BiTHOBHUX peakiiiil. Brums cepenoBu-
1a Ha nepedir OKMCHO-BITHOBHUX peakilii. YMOBHU nepediry OKMCHO-BIIHOBHUX pEaklliii Ta BU3HA-
YEHHS 1X HamlpsMKY.

18. OcHoBu enektpoximii. I[IoHATTS Tpo KOpo3ito MeTaniB. Buau kopo3iiiHUX pylHHYBaHb. 3a-
rajlbHa XapakTepUCTHKa KOpPO31MHUX MpolieciB. XIMIYHA Ta eJIeKTpoximiuHa Koposis. llIBuakicts
KOpo3ii Ta (hakTopu, 1110 BIUIMBAIOTh Ha Hel. MeToM 3aXUCTy METalliB 1 CIJIaBiB BiJ KOPO3ii.

19. TToHATTS po GiOreHHi Makpo- Ta MiKpOeIeMEeHTH. IX Giooriune 3HaYeHHs. 3aCTOCYBAaHHS
CIIOJIYK IIUX €JIEMEHTIB Y CHCTEMI KHBJICHHS Ta 3aXUCTY JICOBUX 1 CaJIOBO-TIAPKOBUX KYJIBTYP.

20. 3HayeHHd TiAPOreHy K HaWMOIIUPEHIIIOro exeMeHTa npupoau. CBOEPIIHICTh €1EKTPOH-
HO1 OyZ0BH aTtoma rifporeny. [lonoxeHHs TiIporeHy B NepiOAUYHIN CUCTEMI Ta CHEU(IYHICTD Ho-
ro BiactuBocTeil. Crioco6u noOyBaHHS, (I3UUHI Ta XIMI4YHI BJACTUBOCTI BOJHIO. 3aCTOCYBaHHS BO-
JTHIO Ta MOTO CIIOJIYK.

21. Bona. 3HaueHHs BOAM y )KUTTEAISUIBHOCTI JIEpeB, KYIIiB, KBITIB. Poib BOoAM K pO3YUHHU-
ka. ['eomerpis 1 ¢i3uyH1 BIACTUBOCTI i MOJeKya. AHOMamii pPiAKOro 1 TBEPAOrO CTaHIB BOJU.
XiMivHi BracTuBOCTI Boau. [IpupoiHa Boja Ta ciocodu ii OunIneHHs.



22. 3aranbHa xapakTepuctuka eneMeHTiB VII-A rpymu. OcobmuBOCTI €leKTpOHHOI Oym0BU
aTOMiB TaJlOTeHiB. IX THIMOBI BaJEHTHOCTI Ta CTyINeHi OKMCHEHHS y CIONyKax, (Gi3WuHi Ta XiMiuHi
BIIACTHBOCTI B eJIeMEeHTHOMY cTaHi. OcobnauBocTi Ximii ¢ropy Ta #ioro conyk. dropoBoaeHs, Gpro-
punHa KHciaoTa, GTopuau; iX XiMi4HI BIACTHBOCTI. XiMis XJIOpY Ta HOTO CIONYK. XJIOPOBOJIEHb,
XJIOpU/IHA KUCJIO0TA, XJIOPUAM; 1X XIMIYHI BJIACTHBOCTI, 3aCTOCYBAaHHs B CaJl0BO-IIAPKOBOMY I'OCIIO-
napctsi. OcobnumBocti ximii cromyk Bpomy, Mony. Yox sk MikpoenemenT.

23. 3aranmpHa XapakTepucTuka enemeHTiB VI-A rpynu. OcoOmuBoCTi €l1eKTpOHHOI OyHOoBH
atomiB Okcureny, Cynbdypy Ta ii aHaoris. Ix THIIOBiI BaIeHTHOCTi Ta CTYIEHi OKHCHEHHS y CIIO-
JyKax. 3HAYeHHS KHUCHIO B XUTTEASUIBHOCTI pociuH. KpyrooGir kucHio y npuposi. Ponb kucHio,
CIpKH Ta IX CHOJYK y CcaJ0BO-TIIapKOBOMY rocnogapctsi. Ximig cronyk Oxcureny. Ilepokcuna Boa-
HIO, HOT0 KMCJIOTHI Ta OKMCHO-BITHOBHI BJACTHUBOCTI.

24. Xiwmis cnonyk Cynbdypy: 100yBaHHS Ta XiIMi4HI BIACTHBOCTI T1IpOTeHCYIb(iay, OKCUIIB
cynbdypy, cyabpaTHOI, Cynb}iTHOI, Cyab(hiqHOT KUCIOT Ta iX coneil. Cynb(paTHa KUCIOTa Y BUPOO-
HUITBI MiHepanbHUX A00puB. IIpenapaTu )KUBIEHHS Ta 3aXHMCTY JIICOBHUX 1 CaJI0BO-ApPKOBUX KYJIb-
Typ Ha OCHOBI CyJIb()ypBMICHUX CHOJYK.

25. 3araipHa XapakTepUCTHKA eneMeHTiB V-A rpymnu. XapakTep 3B’A3KiB Ta CTYIEHI OKHC-
HEHHs eleMeHTiB y cnonykax. Hitporen 1 ®ocdop sk 6iorenni enementd. Mi3uyHi Ta XiMivHi Biac-
TUBOCTI a30Ty 1 pocdopy. Kpyroo0ir azory B npupozi. OnepxaHHs Ta XiMidHI BIACTHBOCTI CIIOIYK
Hitporeny: amoHiaky, aMOHii TiqpOKCUIY, OKCH/IIB HITPOT€HY, HITPATHOI, HITPUTHOI KHCJIOT, IX CO-
nei. A3oTHi 1oOpuBa.

26. OneprxaHHs Ta XiMiUHI BJIaCTUBOCTI CHOIYK (hocdopy: OKCHIIIB, MOHO- Ta moJidochaTHmx
KHCIOT, pocdaris (cepeai, riapo-, uriapo-), nom ¢ocdaris. AcopTuMeHT dochopHux 100puUB; ix
XIMi4HI BIACTUBOCTI Ta OCHOBH1 CIOCOOM JOOyBaHHS.

26. [TonoxxeHHS MeTaliB y MEPIOJUYHIA CHCTEMI €JEeMEHTIB. 3arajbHa XapaKTepUCTUKA Me-
taiiB. OcoOIMBOCTI €IeKTPOHHOI OyA0BH iX aToMiB. P13UYHI Ta XIMIYHI BIACTUBOCTI MeTajiB. 3a-
KOHOMIPHOCTI 3MiHM XIMIUYHO{ aKTHUBHOCTI METaJIiB y MepioAax i rpynax nepioguyHoi cucremu. Ene-
KTPOXIMIYHHI psiJl HAIPYT METAJIIB Ta OCHOBHI BUCHOBKH 3 HHOTO.

27. Hatpiit, kaniif, Marsiii, Kanblii sk 6i0JOrYHO AKTUBHI €lIEMEHTH. IX PONIb y KUTTE Aisib-
HocTi pocnuH. Kaniiini 1o6puBa. Crioyyku KaJbIilo Y 3aX0/1aX XiMI4HOI Meiopallii TpyHTIB.

28. bioreHni Metanu MOOIYHUX MIATPYN Ta iX CIIOJYKH. YUYacTh CIIONYK OIOTEHHHX METajiB
(Cu, Zn, Co, Ni, Mn, Fe,V, Mo Ta iH.) y nporecax, 1o Bi0yBalOThCS B *KUBIM MPUPOJIi: HOHHOTO
00OMiHY, TiApoJIi3y, OKUCHEHHS-BIJHOBJICHHS, KOMIUIEKCOYTBOPEHHSI.

29. 3acTocyBaHHS CIIOJIYK METaJiB-MIKPOEIEMEHTIB Yy JIICOBOMY I'OCIIOAAPCTBI, CaIBHUIITBI.
Com Kynpymy, Hunky, ®epymy, bapito, Mepkypito y cucTeMi 3aXUCTy POCIHH.

30. KapOoH sk HalBaXxJIMBIIIMIA O10reHHUH eleMeHT. ATOMHI XapaKTepUCTUKH, BAJIGHTHI CTa-
HU Ta TUNOBI cTyneHi okucHeHHs KapOony. KpyrooOir kap6ony B mpupoai. Cuiimiil sk rpyHTO-
YTBOPIOIOUMHN €JIEMEHT. XIMIUHI BJACTUBOCTI Ta 3aCTOCYBaHHS HeOpraHiuHuX crnoiyk KapOony: ka-
p6on(IV) okcua, kapboHaTHA KUCIIOTa, KapOOHATH, TiIporeHkapOoHaTu. Poib Byriekuciaoro rasy B
KUTTEAISTBHOCTI pocyvH. [TapHUKOBHI €EeKT BYTJIEKUCIIOTO Tasy.

31. Teopist ximiunoi OymoBu opra”iunux cnoiayk O.M. ByriepoBa. OcoOauBOCTI OpraHigHUX
cnionyk KapOony. Tunu XiMiyHMX 3B'SI3KiB B OpraHiYHUX criofyKax. [IoHATTS mpo roMoJIorivyHi psijy,
¢byukuionaneHi rpynu. Kinacudikaiis, HOMEHKIaTypa Ta i30Mepist OpraHiyHux crnonyk. Enekrponna
OyznoBa, peakiliiiHa 34aTHICTb, TUIIH PEaKIii OPraHIYHUX CIIOJYK.

32. ByrneBoani Ta ix moximHi. ['oMOJOTiYHI psiii Ta HOMEHKIIATypa BYIJIEBOAHIB aJIKaHiB,
aJKeHiB, aKiHiB. IX XiMidHI BIAaCTHBOCTI Ha MPMKIAJi MeTaHy, ETHIEHY, alleTuIeHy, 6ensony. Oc-



HOBHI TIOHATTS XiMii OJIMEPHHUX CIIOJIYK: €JIeMEHTapHUH JIaHIIOT, MOHOMED, TOIIMep, peakLii mo-
JiMepu3arlii, MoJIKOH IEHCAITii.

33. Cnuptu 1 penonu. 3aranbHa XapaKTEPUCTUKA 1 HOMEHKIIATypa OJHOATOMHUX, 0aratoaro-
MHUX CIHPTIB, (heHomiB. BracTuBOCTI cUpTiB 1 PEeHOIIIB HA MPHUKIAIN METAHOIY, €TaHOIY, TIiIe-
puny, Genony. Ix 100yBaHHs, 3aCTOCYBaHHSL.

34. Anppaeriau i kapOoHOBI KuCIOTH. DYHKIIOHAIBHI TPYNHX 1 TOMOJIOTIYHI PSIU ANbICTIIB 1
OJITHOOCHOBHUX KapOOHOBHX KHCIIOT. IX oJiepsKaHHs, BIACTUBOCTI HAa MPUKIAM GOpMaibIerity, om-
TOBOTI'O aJIbJETIAY, METAHOBOI T4 €TaHOBOI KUCIIOT.

35. Knacudikamis, ¢i3uuni Ta XiMi4HI BIaCTHBOCTI BYTJICBOJIB: MOHOCAXapHIiB, -, MOJica-
xapunaiB. Kpoxmans, 1eirono3a; cnocoou J00yBaHHS Ta YTBOPSHHSI B TIPUPO/Ii, BIACTUBOCTI, 3aCTO-
CyBaHHs. 3HAUYCHHSI BYTJICBOJIB JJISI )KUBHX OPraHi3MiB.

36. AMiHH, aMIHOKHACIIOTH, OLIKH. 3aranpHi MOHSATTS, 3HAYEHHS 1X B MpOIEcax >KUTTEMIi-
STTLHOCT1 )KUBUX OPTaHi3MiB.

37. Knacudikaris MeToaiB aHamITUYHOI Ximii. CydacHi BUMOTH JJO MacOBOT'O aHAJ3y: eKCIpe-
CHICTB, YyTJIMBICTH, BIITBOPIOBAHICTh, TOYHICTD.

38. OCHOBHI MPUHIUIHK Ta MOHSITTS SKICHOTO aHaji3y. Makpo-, MiKpo-, HaliBMiKpOMETO/IH.
[ToHsTTS PO XiMIUHI peaKTUBHU, aHANITUYHI peakilii, BuMoru 1o Hux. [locyn Ta peakTuBH B SIKICHO-
My HamiBMmikpomeroai. Kinacugikamis metoaiB sikicHoro ananizy. OCHOBHI eTany Ta TeXHIKa BHKO-
HaHHS XIMIYHOTO aHali3y. Binbip cepeanpoi mpoou.

KTUBHI Ta cnenudiuni pearentu. J[poOHUH Ta cCTeMaTHYHUIA aHATi3.

40. ITpuHnuny aHaTiTHYHOL Kiaacudikallii kaTioHiB. AMoHiauHO-pochaTHa Kiacudikais Ka-
tioHiB. [lepa, npyra, TpeTs aHaIITUYHI TPYIH KaTiOHIB, X 3arajlibHa XapakTEepHUCTUKA, SKICHI aHa-
JITHYHI peakiii BUSBICHHS

44. Knacudixkanis anionis. [lepia, npyra, TpeTs aHaJIITHYHI TPYIU aHIOHIB. 3arajbHa Xapak-
TepucTHka. Jlist rpynoBUX peareHTiB. SIKiCHI aHATITUYHI peakiii BUSBICHHS.

45. Cnocobu MiAroTOBKM PEYOBHH JI0 aHAJI3y: PO3YMHEHHS, CIUIaBJIECHHS, MiHepaii3alis O0io-
soriyHux 00’ekTiB. OCHOBHI €Tany aHalli3y KpUCTAIIYHOI PEUOBUHHU HEB1IOMOTO CKIIAAYy.

46. 3arajgpHa XapaKTepUCTHKAa Ta OCHOBHI MOHATTS KuIbKicHOro anamizy. Knacuikaris ta
CYTh XIMIYHMX METO/IIB KIJIbKICHOTO aHali3y, iX IepeBaru Ta Hepomiku. TexHika poOoTH, po3paxyH-
KM Ha MPHUKJIa/l MiHEpaJIbHUX 100pUB, 3aC001B 3aXUCTY pOCiMH. PanioHanbHM BUOIp METOIB Kib-
KicHOro aHaii3y. OCHOBHI MTOJIO’KEHHSI Ta CYTh I'PaBIMETPUYHOTO aHANI3Yy.

47. Knacudikaiiss TATPUMETPUYHUX METO/IB KUJIbKICHOTO aHami3y. TeopeTudHl OCHOBU THUT-
pUMETPUYHOrO aHami3y. Po3paxyHKH B TUTpUMETpUUHOMY aHami3l. CTaHJapTHI Ta CTaHAAPTU30BaH1
PO3UMHH, cIIOCOOM X MpurotryBaHHsA. CTaTUCTHYHA 00pOOKa Ta y3araJbHEHHs Pe3yNbTaTiB aHali3y.
AOcoIroTHA Ta BITHOCHA MOXUOKA aHaTi3Yy.

48. CyTth MeTOIy HeWTpaizalii Ta 1oro MoxiIuBoCTi. KpuBi THTpyBaHHS, TOYKAa €KBiBaJICHT-
HocTi. [ToHATTA npo iHIUKATOpH, X BUOIp, MOMHJIKA TUTPYBaHHS. BUMOru 10 BUXiIHOT pe4OBUHH
MeToxay. IIpuroTyBanHs CTaHAAPTHHUX 1 poOOUMX pO3UMHIB MeTody. [IpakTHdHEe 3acCTOCYBaHHS Me-
TOAYy HEeWTpai3allii Ha MPUKJIal BU3HAYEHHS THMYACOBOI TBEPOCT1 BOJIH.

49. Knacudikariist METO/1iB peJOKCUMETPIi Ta iX MpakTHYHE 3aCTOCYBaHHA. MeToj nepMaHra-
HaTOMeTpii. 3arajibHa XapakTepUCTHKa Ta MOXJIUBOCTI Meroay. CTaHaapTHI Ta poOoul PO3UMHHU.
BcTaHOBJICHHST TOUKH €KBiBAJIEHTHOCTI Ta YMOBH TIepMaHTaHATOMETPHUYHUX BU3HAueHb. [Ipurory-
BaHHS Ta BU3HAYEHHS KOHIIEHTpALil pO34YMHIB IIaBJIEBOI KUCIOTH Ta Kadiil mepMaHranaty. Busna-
YeHHsI KOHLIeHTpalii iHoHiB ¢pepymy (I).



50. CyTb Ta OCHOBHI NMPUHUUIHN KOMIUIEKCOHOMETPUYHUX BH3HaueHb. [IOHATTS mpo merai-
iHauKkaropu. PoOoui po34rHN METOy Ta YMOBH BUKOHAHHS KOMIUIEKCOHOMETPUYHOTO THTPYBAHHS.
3acTocyBaHHS METOY KOMILJIEKCOHOMETPI1 Il BU3HAYCHHS 3arajibHOI TBEPAOCTI BOJIH, KOHIIEHTpA-
1ii OHIB KyNpyMy, IIUHKY, KaJIbLi}0, MarHito, IHIINX MaKpo- 1 MiKpOEIEMEHTIB.

51. Knacudikaris ¢izuko-xiMidHEX METOJIB aHai3y. IX cyTh Ta MoxkmmBocTi. IlepcrekTuBn
PO3BHUTKY 1 3aCTOCYBaHHS Cy4acHUX (PI3UKO-XIMIYHUX METOJIB aHANi3y Ui MOHITOPHUHTY 3a0pya-
HEHHSI TIOBITPS, TPYHTIB, SIKOCTI BOAM B MPUPOAHIX Ta IITYYHUX BOJOHMAax, BUZHAYECHHS CKIIaay Mi-
HepaJbHUX AOOPHB, 3aCO0IB 3aXUCTY JIICOBHX Ta CaJ0BO-NAPKOBHUX POCIIHMH, KYIIIB, KBITIB, 1HIIHX
010J70T1YHUX 00’ EKTIB.

7. KomnnekTu TecTiB ANs BU3HAYEeHHA piBHFI 3aCBOE€HHA 3HAaHb CTyAeHTaMMU

Konokeiym 3 modynro Ne 1
«CyyacHa cucrtemMaTuka HeopraHi4YHMX CNosnyK i XiMiYHMX peakuiny
Bapianm Ne |

1. Oxapakrepu3yBaTu XiMi4Hi BIACTUBOCTI CyJIb()aTHOT KUCIOTH.
2. CkJacTH piBHSHHS PEAaKIIii, 32 TOTIOMOTOI0 SIKUX MOKHA 3A1MCHUTH TaKi IEPETBOPEHHS :

X—P205— H3PO4 — Cu3(POs). - Cu(CH3COO), — CH3COOH
2
Caz(PO4)2— H3PO4 — Zn3(PO4)2 — Na2ZnO2— ZnCl,
3. HanmcaTu Bci MOXJIIMBI peakiii, mo BinOyBatoTecss Mix (Gepym III) rimpokcuaoMm i XIOpUAHOIO
KUCJIOTO0. JlaTh Ha3By MPOAYKTaM peaKiiii.
4. 3akiHYNTH PIBHSHHS PEAKIIii:

Ca(OH)2 + N20O3 — AgNO3+ HCl —
KOH +Fe2(S04)3 — Zn(OH)2 + Ca(OH), —
CoO + HBr — KHCO3+ KOH —

5. Cxnactu cTpykTypHO-rpadiuni (opmynu cronyk: kamii cynsdary, manras (II) rigpokconitpa-
Ty, KalblLii KapOOHATY, HITPATHOI KUCIIOTH.
6. JlaTu BiJIOBi/Ii HA TECTOBI 3aBJIaHHS:

1. BcTaHOBiTb BignoBigHICTbL MiX KIlacoM HeopraHiYHUX CNONYK Ta iX NpuKNagamu:
A okcnan 1. H3PO4 5. N20s
B OCHOBU 2. Cas(POa4)2 6. NaOH
B KMCnoTn 3. CuO 7. Ca(OH)2
r coni 4, CuS0O4 8 HNO3
2. Coni, yTBopeHi kucnotot H>SO4, Ha3uBarTLCA ...

| (snuwims 8idnosids 0dHUM criosom)

3. Cinb Cr2(S0a4)3 yTBOplOETLCA Nig Yac B3aemogpii H2SO4 3:
[ 1. Cr(OH)s; 2. CrOgz; 3. Cr203 4. H2Cr20y.
4, CTOCOBHO KUCIIUX CONiEN BipHUMU € TBEPAKEHHS:

1. NpoAYKT HEMOBHOTO 3aMiLLEHHS MiAPOKCUITBHUX FPYM OCHOBW Ha KUCIMOTHUI 3anyLLOK;

2. NPOAYKT HEMOBHOrO 3aMilLleHHs rigporeHy 6araToOOCHOBHOI KMUCIMOTWM Ha MeTar Yv OH aMOHito;
3. yTBOpIOIOTBCS Nif, Yac B3aemogii HaguLIKy KMCNOTK 3 OCHOBOIO;

4. yTBOPIOKOTBCA Nif Yac B3aEMOZAIT HAA IMLLKY OCHOBM 3 KUCMOTOHO.

5. B3aemogicto kynpym(ll) rinpokcuay 3 MoHocpochaTHOIO KMCIOTOK MOXHA OTPUMATU (3arnexHo Big yMoB)
TaKy KinbKicTb conen ...

| (snuwims sipHy 6idroeidb yughporo, cknadime pigHsHHs peakuiti)

6. MpoaykToM B3aemoAii HaTpin rigpokcuay 3 kKapGoHaATHOK KUCIOTOK € KUCa Cinb cknagy ...
| (snuwims popmyny i Hazsy uiei corti)
7. Bci coni cepenHi B psai cnonyk:

[ 1. FeOHCOs, CaOHCI, CuOHNOg;



2. NaHCOQOsg, ZnHPQO4, Cu(HCO3)2;
3. CuS045H20, Cu(NOs)2, MgCl.

Konokeiym 3 moodynro Ne 1
«CyyacHa cucrtemMaTuka HeopraHiYHUX CNOMyK i XiMiYHMX peakuin akuiny
Bapianm Ne 2

1. OxapakTepu3yBaTi XiMi4Hi BIAaCTUBOCTI KaJIbLil T1IPOKCUY.
2. CxyacTv piBHSHHS peaKiliii, 3a JTOIIOMOTOIO SIKUX MOJKHA 3[[IICHUTH TaKi IEPETBOPCHHS :

S — SO2 — SO3— H2SO4 — (NH4)2S04 — NH40H — NHz — (NH4)2HPO4;
A
Na2SO4 —-X— Caz(POs).—Ca(H2P04)2—>H3POs—H4P207;
3. Hanmmcatu BCi MOKITMBI peakiiii, mo Big0yBaroThes Mik KynpyM (1) rizpokcuaom Ta HITpaTHOIO
KHCTIOTOI0. JlaTh Ha3By MPOIYKTaM pPEeaKilii.
4. 3akiHUUTU PIBHSIHHS PEaKIlii:

N20s + H20 — Pb(NO3)2+ KJ —
Ca(NO3)2+ K3POs — AlI(OH); + KOH —
SOz + MgO0 — NaOH + NH4Cl —

5. Cxnactu ctpykrypHo-Tpadiuni ¢opmynu crnonyk: hepym(Ill) qurinporendocdary, Hatpiii cu-
JKaTy, IUHK TIOPOKCOHITPATY, AIFOMIHIN T1POKCHIY.
6. /JlaTu BigmoBimi Ha TECTOBI 3aBIAHHS:

1. BcTaHOBITbL BigNOBiAHICTL MiXK XiMiYHMMM BNacTMBOCTAMM OKCUAIB Ta iX NpUKNagamm:
A OCHOBHWUIN oKcupg, 1. Sh203 5. PbO:2
b KWUCNOTHWIA OKCuA 2. N203 6. SO3
B  amdoTepHuii okeug 3. Li2O 7. CaO

2. Coni, yrBopeHi kucnototo H:S, HasuBalwTbCA ...

| (8nuwimb sipHy 8idrosidb 0dHUM crio8oMm) |

3. Cinb MnSO4 moxHa oTpumaTu B3aemogietro H2SO4 3:
[ 1. MnOg; 2. MnO; 3. Mnz0y; 4. KMnO.. |
4. CTOCOBHO OCHOBHMX COJiel BipHUMU € TBEPAXEHHSA:

1. npoaykT HenoBHOro 3amiweHHa OH™ rpyn OCHOBM Ha KMCMOTHUI 3a5ULLIOK;

2. MPOAYKT HEMOBHOTO 3aMilLleHHS FiApOreHy KUCMOTW Ha MeTan Y WOH aMOHilo;
3. YTBOPHOKTLCS Nif Yac B3aEMOAIiT HAAMNWLLKY KACIOTM 3 OCHOBOIO;

4. yTBOPHKIIOTLCS Nif Yac B3aeMOfii Haa LKy OCHOBM 3 KUCMOTOH).

5. B3aemopgietro depym(lll) rigpokcnay 3 cynbcaTHOK KACNOTOK MOXHA OTPUMMaTH (3anexHo Big yMOB)
TaKy KinbKicTb conewn

| (snuwims 8ipHy 8i0n08idb yughporo, cknadimb pieHsIHHS peakuyili) |

6. MpoaykTamu B3aemogii HitporeH(IV) okcuay 3 Bogoro € ...

[ (s8nuwimsb cpopmynu i Ha3eu uux crionyx) |

7. Bci coni kucni B paai cnonyk:
1. AIOHSOg4, MgOHCI, FeOHNO3;
2. LiIHCOs3, CUuHPOy4, Mn(HCO3)2;
3. FeS047H20, Ni(NOs3)z, MgClo.
4 FeOHSOy, Ni(NOs)z, KH2PO4.

Konokeiym 3 modynto Ne 2

« bypoBa aTtoma Ta XiMiYHMW 3B’A30K»
Bapiaum No 1

1. Po3kputu cyuyacHi ysSBJIEHHS IIPO CTaH €JIEKTPOHA B aTOMI.
2. JlaTh XapaKkTepUCTHKY €JIEMEHTIB 3 MOPAAKOBUMU HOMepamMu Ne 24, Ne 38



** JIomsT BIATIOBIZI 3aCTOCYBaTH TaKy cCXemy:.
- 3TiJTHO 3 PO3MIIICHHSIM EJIEMEHTa B MIEPIOINYHIA CUCTEMI BU3HAYUTH:
® RBJIACTHBOCTI €JIEMEHTA - METaJ Yi HEMETAT;
® 3arajbHy KiTBbKICTh €NEKTPOHIB, KIJIbKICTh €HEPreTHYHHUX PiBHIB, KiJIBbKICTH BajeH-
THHX CJICKTPOHIB;
- CKJIaCTH €JIEKTPOHHY Ta eNeKTPOHHO-TpadiuHy GpopMyn.
- TpoaHai3yBaTH BaJIEHTHI MOXKJIMBOCTI Ta CTYTI€HI OKHCIICHHS eIeMEHTa.
- HaBECTH MPUKJIAIN CHOIYK (OKCHU]IH, TIAPOKCUIN), IO iM BiIOBIIAI0Th.
- MATBEPIUTH PIBHAHHAMHI PEAKITIH X XiMIYHI BJACTHBOCTI.

3. BuzHauuTH TN XIMIYHOTO 3B’S3KY B CIIOJIYKaX:
e xynpym(Il) oxcunp;
® aMOHIN Opomin;
e Kaublii cynbdar;
® IMHK T'iJIPOKCH]I;
e jion.

4. JlaTu BiJIIOBIiJIi HA TECTOBI 3aBJAAHHS:

1. BcTaHOBITb BiANOBiAHICTL MiXK KBAHTOBUMM YUCIIaMU Ta X MOXITMBUMMU 3HAYEHHAMM:
A ronosHe (n); 1. +% 1a -V
b noGiyxe (l); 2. Big + 1 go — I, 3okpema O;
B mMarHiTHe (mi); 3. Big 1 00 ;
r cniHose (Ms); 4, Big 0 go n-1.
2. CniHOBe KBaHTOBE YMCIIO XapaKTepuUsye ...

| (8nuwims sipHy sidnosidb crosamu)

3. 3Ha4eHHs1 opGiTanbHOro KBAHTOBOIO YMcria 0GUYMCNIOETLCSA 3a HOPMYNIOH0 ...

[ (snuwims popmyny)

4, KinbkicTb op6iTanen Ha f-nigpiBHi cTaHOBUTL ...

[ (snuwims sipHy 6idriosidb yughporo)

5. MakcumanbHa KinbKiCTb eNeKTPoHiB Ha d-niapiBHI CTaHOBUTDL ...

| (snuwims sipHy 6idriosidb yucnom)

6. BcTaHoBiTb BigNoBiAHICTL MiXX TMMOM enemMeHTa Ta BaneHTHWMM efIeKTPOHaMM B MOro aToMi:
A S - enemeHT 1. 3d%4s24p?;
B p - enemeHT; 2. 3d%4s24p";
B d - enemeHT; 3. 3d%4s24p°;
7. MocniaoBHiICTL 3aNOBHEHHS opbGiTanen enekTPoHaMn BU3HA4a€ETbCA NPaBUIIOM:
| 1. l'yHaa; 2. Kne4ykoBCbKOro; 3. BaHt-Iodhdpa; 4. Mayni
8. MocnipoBHicTL 3aNOBHEHHsA opbiTanen eneKTpoHaMu Ma€ BUrNAA:
1. ...3s,3p,3d,4s,4p,4d,5s.. ; 3. ...3s,3p,4s,3d,4p,4d...;
2. ...4s,3d,4p,5s,4d,5p...; 4. ...2s,2p,3s,3p,3d,4s,4p,5s,4d...

Konokeiym 3 modynto Ne 2

«BbypoBa atoma Ta XiMmiuHUN 3B’A30K»
Bapianm Ne 2

1. TIoHATTS PO €NEeKTPOHHY 00OJOHKY aToMa, il EMKICTh
2. JlaTi XapaKkTEepUCTHKY €JIEMEHTIB 3 MOPAAKOBUMU HoMepamu Ne 35, Ne 48
*% Jlms BIAMOBIZI 3aCTOCYBaTH TaKy cXeMmy:
- 3TiJTHO 3 PO3MIIIEHHSIM €JIeMEHTa B MEPIOJINYHI CUCTeMI BU3HAYUTH:
e BJIACTUBOCTI €JIEMEHTA - METaJl Y1 HEMETal,
® 3arajbHy KUIBKICTh €JIEKTPOHIB, KIJIbKICTh €HEPreTHYHHUX PiBHIB, KiJIBbKICTb BaleH-

THHX EJICKTPOHIB;



- CKJIACTH CJIEKTPOHHY Ta eJIEKTPOHHO-Tpadiday hopMyIIH.

- IpoaHaji3yBaTH BaJCHTHI MOKJIMBOCTI Ta CTYIEHI OKHUCIIEHHS €JIeMEHTA.
- HaBECTH MPUKJIAAN CHOIYK (OKCHIH, TIAPOKCUAN), IO iM BiIIOBIAIOTh.
- MiATBEPIUTH PIBHAHHAMHM Peakuiil X XiMiuHi BIaCTUBOCTI.

3. Bu3HauuTy THIH XIMIYHOTO 3B’SI3KY B CIIOJIYKaX:
e wManraH(Il) rizpokcokapOoHart;

aIFOMIHIA OKCHI;
dbepym(IIl) cynbdar;
[IUHK HITPAT;

asor.

4. JlaTy BiJIIIOBIJIi HA TECTOBI 3aBJAAHHS:

1. Cxemi nepetBopeHHs Cl° — ClI- — CI* BignoBigae Taka nocnigoBHICTb:
1. 1s22s5%2p®3s2 3p*; 3. 1522s22p83s? 3p5;
2. 1s22522p®3s2? 3p?3; 4, 1522522p83s23p".
2. BcTaHoBiTb BignoBigHICTL MiXk aTOMOM enemMeHTa Ta KiNbKicTio 36yaXKeHUX CTaHiB, WO BiH MaE:
A Xop; 1. OVH;
B docdop; 2. ABa;
B Oapii; 3. TOK;
r HaTpin; 4, >KOZHOTO.
3. 3aranbHa enekTpoHHa popMyria 30BHILLHbOIO eHepreTMYHOro pPiBHA aToOMIB NYXXHUX MeTarniB Mae
BUrNAA:
1. nsi; 3. ns2np®;
2. ns? 4. ns2np®.
4, MarHiTHe KBaHTOBE YMCIIO MOX€e MaTH 3HaYEeHHA

| (snuwims sipHy 8idrosidb nimepamu ma yucnamu)

5. KinbkicTe opGiTanen Ha eHepreTMMHOMY NiAPiBHI BU3HAYAETLCA 3HAYEHHAM ... KBaHTOBOrO 4YMcna.

[ (snuwims sipHy 8idroeidb 0dHUM criogom)

6. MakcumanbHa KinbKiCTb €NMEeKTPOHIB Ha S-NiApiBHi CTaHOBUTL ...

[ (snuwims sipHy 6idriosidb yughporo)

7. BcTaHOBITL BiANOBIQHICTL MiXK TUNOM enleMeHTa Ta BaJIeHTHUMM eJIeKTPOHaMu1 MOro aToma:
A S - enemeHT 1. 3d%4s24p?;
B p - enemeHT; 2. 3d%4s!4p°;
B d - enemeHT; 3. 3d4s24p%;
8. 3 nepeniyeHMX XapaKkTepUCTUK aTOMIB efIeMeHTIB NepioanyYHO 3MiHIOKOTbCS:
1. 3apsag sgpa atoma; 3. KiNbKICTb EHEPreTUYHKX PIBHIB B aTOMi;
2. CTYNeHi OKUCHEHHS; 4. KINbKICTb BANEHTHWX ENEKTPOHIB.

Konokeiym 3 modynro Ne 3

«OCHOBHI 3aKOHOMipHOCTI nepebiry xiMiYHMX NnepeTBOPEHb»
Bapianm Ne 1

1. ChopmymnroiiTe OCHOBHI MOJIOKEHHSI TEOPii eISKTPONITUYHOT JUCOIIIaIIii.
2. CxnaniTe piBHSHHS PEAKIIii Y MOJIEKYIIIPHOMY Ta HOHHOMY BUTJISII:

3. Hanmcaru piBHSHHS AWcOIialil eIeKTPOIITIB: UHK TIPOKCUIY, Kalilo riaporeHkapOoHary, cy-

ZnCly + K3sPO4 —
K,SiO3z + HCl —
Zn(OH)2 + NaOH —

Na2CO3 + H2SO4 —
(NH4)2SO4 + KOH —
CoO + HNO3 —

nb¢aTHOT KUCIOTH. /171 cllabKuX eeKTPOIIITIB CKJIACTH BUPA3 KOHCTAHTH JUCOLAIL].



4. HanmucaTu MOJIEKYJISIpHI Ta HOHHI PIBHSHHS PEaKIlii Tiapoi3y COJe:
LIUHK aleTary, ajJoMiHiil cyiabdary, amoHiil rinporendocdary, xpom(Ill) cynsdiny, kynpym (II)
XJIOpHY, HAaTpi kapOoHaTy. Bka3aTu cepeoBuIle iX BOJHUX PO3YHHIB.

5. [TixiGpaTu iHAMKATOP, 32 TOTIOMOTOIO SKOTO MOYKHA Ha MPAKTHUII BU3HAYUTH pH MX po34MHIB.

6. JlaTm BIITOBiAl HA TSCTOBI 3aBIaHHS:

1. Mpouec po3naay enekTponiTiB Ha MOHU NiA BNAIMBOM MOJNIAAPHMX MOMNEKYn po34MHHMKa abo npu
po3nnaBneHHi Ha3uBarThb ...

| (snuwims sipHy 8idnosids cnosamu)

2. BcTaHOBITb BiANOBIAHICTL MiXK CMMNOKO €NEKTPONITY Ta NPUKNagaoM CNONYyK:
A CWUIbHi eNekTponiTn 1. CH3COOH; 5. CaO;
b cnabki enekTponitu 2. COz; 6. Fe(OH)s;
B cepenHbOi cunm 3. (NH4)3POg; 7. H2S0s;
r HeenekTponiTu 4. NH4OH; 8. Mg(NOs)2
3. PosTawyinTte B nopsigKy 3pOCTaHHA CUNU eNeKTPOoniTy Kap6oHaTHy, cynbdaTHy, dpoccaTtHy, xnopaT-
Hy(VIl) kucnotu
| (snuwims sipHy nocnidosHicms gpopmynamu)
4, BcTaHOBITbL BiANOBiQHICTL MiXK €NEeKTPONITOM Ta KiNbKiCTIO CTYNeHiB NOro gucouiauii:
A  Fe(OH)3 B Mn(OH)s 1. ofHa; 3. oW,
B Mg(NO3)2 I H2CO3 2. ABi; 4. 4YoTupH
5. Bupa3s Kauc cynbdigHoi kucnotu 3a nepwimm cTyneHem Mae BUrnsag, ...
| (snuwims sipHy 8idrogidb popmyrnoro)
6. KoHueHTpoBaHMI BOAHUI PO34YMH NPOBOAUTL €NeKTPUYHUM CTPYM riplie 3a po36aBneHumn y
BUNagKy:
1. KYXOHHOI coni; 3. CynbMaTHOI KUCAOTK;
2. CONSAHOI KUCIOTW; 4. aueTaTHOI KUCMOTW.
7. Ha BenuuuHy cTyneHs enekTponiTM4HOI Aucouialii BNNMBalTb Taki hakTopu
| (snuwims sipHy 8idnosids cnosamu)
8. CT1yniHb Aucouiadii aueTaTHOI KNCNOTU 3poOCTaE y pasi:
1. AodaBaHHs HaTpin rigpokeuay; 3. po36aBneHHs PO3UNHY;
2. AodaBaHHs HaTpin aueTary; 4. OXONOKEHHS PO3YUHY

Konokeiym 3 moodynro Ne 3

« OCHOBHIi 3aKOHOMIpHOCTI nepebiry XiMmiYHUX NepeTBOPEHDb »
Bapianm Ne 2

1. OxapakTepusyBaTu KiJIbKICHI XapaKTEPUCTUKHU MPOLIECY EIEKTPOTITUYHOT AUCOLIaLlii.

2. Hamucatu piBHSHHS peaklii y MOJEKYIIpHOMY Ta HOHHOMY BUIJISIIL:

MnSQO4+ KOH — ZnCOs3 + H2SO4 —
Cu3(POs)2 + HC1 — (NH4)2SO04 + Ba(NO3)2 —
Al(OH)3 + NaOH — MgO + HCIO4 —

3. Hanmcatu piBHAHHSA qucomianii enexTponiTi: mnoMOym(Il) rigpokcuny, kynpym(Il) rizporenka-
p6onary, MoHOdoChaTHOT KUCIOTH. [ c1abKUX eJIeKTPOJIITIB CKJIACTH BUPAa3 KOHCTAHTH JHCO-
miarii.

4. HanicaTu MOJIEKYJISIpHI Ta HOHHI piBHSHHS peakIlii rifpoi3y comei:
kynpym(Il) witputy, dpepym(Ill) HiTparty, HMHK TigporeHcynbdary, Kaiiil ¢ocdary, amoMiHii
cynbdiny, Maruiii 6pominy. Bkazatu cepenoBuiie iX BOJAHUX PO3YHHIB.

5. ITiniOpaTH iHAUKATOP, 32 IOIIOMOTOI0 SIKOr0 MO’KHA Ha MPaKTHIll BU3HAYUTH pH 1MX po3unHiB.

6. JlaTu BIZIIOBiAI HA TECTOBI 3aBIaHHS:



1. BigHoLweHHA Yncna MoneKkysn enekTponiTise, Wo po3nanucs Ha MOHU, A0 3aranbHOro y1ucna MoJieKyn
B PO34YMHi Ha3MBaKThb ...

| (enuwims 6idnosiob criosamu i nozHa4YeHHsM)

2. Y BoAHOMY pPO34MHi CTYNiHYaCTO AUCOLIIOIOTbL €NeKTPOniTH:
1. H2SOs; 2. Crz(S04)s; 3. Ca(OH)z; 4. KH2POa.
3. CkopoueHe NoHHe piBHAHHA HY + OH" — H20 BignoBigae B3aemogpii Mix:
1. HITPUTHOIO KUCMNOTOO i HATPIV rigpoKenaom;
2. XNOpUAHOI K1cnoTot i 6apin rigpokenaom;
3. docaTHOK KMCMOTONO i Kanin rigpokcnaom;
4. cynbgaTHoto kucnotok i kynpym (l1) rigpokcugom.
4. OCHOBHUMM NOMNOXEHHAMMU €NeKTPONiTUYHOI Ancouiauii €:
1. aucouiauis BiabyBaeTbcs Nig Yac PO3YMHEHHS €NEKTPONITY B MOMASIPHOMY PO3YMHHUKY UM B MPOLECI
pO3nnaBneHHs;
2. €neKTPOniITUYHIN AncoLiauii y po3unHax niansaratTb PEYOBUHM 3 MOHHUMK abo KOBaNEHTHUMU Heno-
NAPHUMU 3B’sI3KaM;
3. aucouiauis — npouec 060pOoTHIN;
4. MNOHM Y BOOHMNX PO34MHAX OTOYEHI rigpaTHOK 060MOHKO.
5. PosTawyinTte B nopsiAKy 3pOCTaHHA CUMNUW eNeKTPONiTy riApoKCUAN MarHito, HaTpilo, aMOHito,
anoMmiHio

| (enuwimsb 8ipHy nocnidosHicmb ¢chopmynamu)

6. BcTaHOBITb BiANOBiAHICTbL MiXK CMNOIO €NEeKTPONITY Ta NPUKNaAoM CNOnyK:

A CUMbHi enekTponitn 1. H>COs3; 5. Fe20g;

B cnabki enekTponitu 2. Mg(OH)z; 6. Cu0;

B cepenHboi cunm 3. NacCl; 7. K2S0s3;

r HeeneKkTponiTM 4. H3POqy; 8. Ca(OH)2
7. BcTaHOBITbL BiANOBiIAHICTL MiXK €NEeKTPONITOM Ta KiNbKiCTIO CTYNeHiB NOro gucouiawii:

A. Pb(OH)2 B. Ti(OH)a 1. ofHa; 3. U

B. Ba(CHsCOO)2 r. H3PO4 2. OBi; 4. 4yoTUpKU
8. Bupa3s Kguc KapOOHaTHOT KUCNIOTU 3a NepLIMM CTyNeHeM Mae BUrnsag

| (snuwims sipHy 8idrogidb popmyroro)

Konokeiym 3 modynio Ne 4
«Ximift GioreHHUX enemMeHTIB Ta IX HAWBAXIUBILWNX CMNONYK»
Bapianm Ne 1

1. Jlatu oOrpyHTOBaHY BIJIIOBiAb, YU MA€ a30T y CIIOJIYKaX TAaKH 3K CTYIEHI OKUCHEHHS, SIK o-
cdop. HaBecTu 1 HOpIBHATH NPUKIIAAN CIIOTYK.

2. CkyacTi MOJIEKYJISIpHI Ta HOHHI PIBHSHHS peakiliii 0OMiHy, Tipoii3y coliedl, KOMIUIEKCO-
yTBOpEHHS. J[J1s1 OKHCHO-BITHOBHUX PEAKIIi CKJIACTHU CXeMy eJIEeKTPOHHOro OajaHcy, BKa3aTH OKHC-
HUK 1 BIITHOBHHUK.

1. MnSO4 +HOH <
KOH + (NH4)2SO4 —

K2Cr207 + NaNO2 + HoSOs —
2 H>O2 + NaJ + H.SOs —

3. AIF3 + NaF ) — KMnOs + (NH4)2S + H.0 —
4. H,S+HCIO - S+HCL..+ ... J + Brz+ H.0 —»

5. PbO; + MnSO4+ H2SO4 - HMnO4 +... 10.  10. Cu + H2S04 o, —

o © N o

3. Jlatu BigmoBiai Ha TECTOBI 3aBIAHHS:

1. BcTtaHOBITb BigNOBiAHICTb MiX Kracamu ByrneBOAHIB Ta iX 3aranbHUMu hopmyrnamvm.

A. AnkaHu 1. CnH2n

B. AnKiHn 2. CnHazn+1

B. AnkagieHu 3. CnHon+2

r. AnkeHu 4, CnHo2n-2
5. CnHn




2. XrnopuaHa KMcrnoTa € BiAHOBHUKOM Mif Yyac B3aemMogii 3:

1. PbOy; 3. CuO;
2. Ag20; 4. Fe20s3
3. B OB-peakuisix BnacTMBOCTi TUNOBOro BiAHOBHMKA MaKThb:
1. NaJ, NHs, FeSOg4;
2. KMnOs, HNO3 poss., K2CrOs;
3. NaNOz, HNO3 KOHLL., C|2,
4. Cr2(S0a4)3, K2S, Al.
4, BaneHTHicTb Ta cTyniHb OKMCHeHHs HiTporeHy B NH4Cl ctaHOBUTB, BignoBigHo ...
| (enuwims sipHy eidnosidb yugpamu)
S. dPnyop y cnonykax MoXxe BUSIBIIATU CTYNEHi OKNCHEHHS:
1. yci napHi Big 1- oo 7+; 3. yci HenapHi Big 1- oo 7+;
2. yci Big 1- oo 1+; 4, 1-.
6. Mn7* B Ny)kHOMY cepefoBULLi NPUAMAE ... eNeKTPOHIB:
| (8nuwims sipHy 6idnosidb yughporo)
7. BcTaHOBITbL BiANOBiIQHICTL MiXK OKCMAOM HeMeTany Ta KUCNoOTOoHo, Lo NOMY BignoBigae:
A SOz B N203 1. HNOg; 3. H2SO0s3;
B SO3 r N20s 2. HNO3; 4, H>SOa.
8. H202 y pasi B3aemogii 3 Fe2(SO4)3 B KUCNoMy cepeaoBuULLi YTBOPHOE CMOJYKY
[ (snuwims cpopmyny crionyku)
9. BcTaHoBiTb BignoBigHICTbL MiXk cxeMaMu nepeTBoOpeHb Ta KiNbKiCTIO eNeKTPOHIB, Wo 6epyTb Yy HAX y4-
acTb:
A ca’—- ca® 1. +28;
B ARt — Al 2. -2¢;
B Al° — A3+ 3. -3¢
r Cuz* —» Cu° 4, +38.

10. BcTaHOBITb BiANOBIiAHICTb MiXK KnacaMu opraHiyHMX cnonyk i pyHKUioHanbHMMK rpynamm i ixHix Monekynax.

A. | Cnuptu 1. - 0-C(O)-R
B. | Anbperign 2. — COOH

B. | Ectepn 3. — OH

I. | Kap6oHosi kncrnotu 4 —CcC—0

Konokeiym 3 modynto Ne 4

«Ximist GioreHHUX eneMeHTIB Ta IX HAWBaXIUBILLNX CMOSYK»
Bapianm Ne 2

1. IIpokoMeHTyBaTH, SKHUMHU XIMIYHUMH BJIACTHUBOCTSIMH BiAPI3HAIOTHCS KOHIIEHTPOBaHAa Ta
po30aBiieHa HiTpaTHa KucioTa. HanmucaTtu BiANOBIIHI pIBHSHHS peakKiii.

2. CkJlacTH MOJIEKYJISIpHI Ta HOHHI PIBHSHHS peakiliii oOMiHy, Tiipoii3y colieil, KOMIUIEKCO-
yTBOpEHHS. J{J151 OKHCHO-BITHOBHUX PEAKIliii CKIIACTH CXEMY eJIeKTPOHHOTO OallaHCy, BKAa3aTH OKHC-
HUK Ta BITHOBHUK.

1. Zn(NOs3); + HOH < 6. K2SO3 + KMnOgs + H20 —
2. Fe(OH)s + HxS04 — 7. CrClz + H,0, + NaOH —
3. Cuz(PO4)2+ NH4OH (nasn) — 8. MnO: + NaBr + H,SOs —
4. (NH4)2Cr207'5 N2 + Cr03 + ... 9. NaNO, + KJ + H,SOs —
S. KJ +KJO3 +HC1 — J + ... 10.  Zn + HNO3 poss. —

3aKiHYUTH PIBHSAHHS peaKiiil:

0

1. CH;— C<_ ONa + NaOH —= 2. CH;—CH==CH, + HBr—>



@)

_ %
4, + H,S0, —= 3. CH=CH + CH;—Cc__ —~
H
3. Jlatu BiIOBiAl HA TECTOBI 3aBIAHHS:
1. BcTaHOBITb BiANOBIiAHICTbL MiXk CXEMOIO NepeTBOPEHHS Ta KiNbKiCTIO eNeKTPOHIB, Wo 6epyTb Y HbOMY
yyacTb:
A Cr3* — CrO4% 1. +6 €
B CrO4% — Cr3+; 2. -3¢
B Cr207%— 2Crs3*; 3. + 3¢
r 2Cr3* — Cr207%2— ; 4. -6é
2. Bnnue cepepoBuila Ha npoayktn OBP BnacTMBui peakuisim 3a yyacTio:
1. cnonyk Cynbdypy; 3. cronyk Xpomy;
2. cnonyk MaHrany; 4.  cnonyk ®epymy;
3. HemeTanu po3TtawoBaHi B... nigrpynax nepioanyHoi cuctemmn
| (snuwime nponyweHe cnoso)
4. B3aemMogitoum 3 KUCHEM, HeMeTarnu yTBOPIOKTh:
1. OCHOBHIi OKCUAWN; 3. amdoTepHi okenau;
2. KUCMNOTHI OKCUAMN; 4. KWMCAOTHI i aMdOTepHi oKcuam
5. Po3sTawynTte ranoreHn B nopsAaKy 36inbLlIeHHsA XiMiYHOI aKTUBHOCTI:
1. Br; 2.3, 3.F; 4., Cl.
| (snuwims sipHy nocnidosHicme)
6. BcTaHOBITbL BiANOBIQHICTL MiXk HEMeTaNoM Ta efieKTPOHHOK (hOopMyIFioK MOro aToma:
A Si B Cl 1. ...3s8%3p%; 3. 2s22p?;
B 0 r B 2. ...3s%3p?% 4. 2s%2p*
7 MpeacTaBHUKM OOQHOTO rOMOJIONiYHOrO pPAAY BiAPi3HAKTLCSA MiX cOb6010:
: 1. €NEeKTPOHHOK Bya0BO
2. 3aranbHoOK XiMiYHOK POPMYIIOH
3. yucnom rpyn — CHs
4, ofHieto abo kinbkoma rpynamu — CHz —
5. TMNoMm ribpuamsadii opbitanen atoma kapboHy
8. BcTaHoOBiTb BignoBigHICTL MiX CMOMNYKOKO Ta CTyneHeM oKMcHeHHs1 HiTporeHy B Hin:
A N2 B NaNOs 1. 3-; 3. 3+
B HNO> r NH3 2. 0; 4. 5+
9. AxTusBHicTb MeTaniB y psigi Li > Na— K —» Rb - Cs:
1. 3mMeHWyeTbCS; 3. He 3MiHIOETbCS;
2. crnovaTKy 3pocTa€e MoTiM 3MEHLUYETHCS; 4. 36inblyeTbCS.

10. B enekTpoxiMiYyHOMY psifii CTaHAAPTHUX €NEeKTPOAHMX NoTeHuianiB MeTaniB 3niBa HanNnpaBo BiAHOBHa
3paTHicTb MeTanis

| (snuwims sipHy 8idrosidb 0dHUM criogom)

Konokeiym 3 moodynro Ne 5
«TeopeTUyHi Ta ekcnepMMeHTanbHi OCHOBU AKICHOTO i KiNbKiCHOro
xiMmiyHOro aHanisy»

Bapiaum No 1

1. Hasecrtu ocHOBHI npuHuunu po3aiieHHs katioHis [I-A, II-b, I1I-of ananxiTuunux rpym.
2. 3anpomnonyBatu xija ananizy coui ckiaay Ca(NOs)2.
3. 3a HaBeJACHUMH CIIOCTEPSKCHHSIMH BU3HAYNTH SIKICHUH CKJIaJT COJIi:

e  Cisb O1I0T0 KOJIBOPY, BOJIOPO3UNHHA;

e Posumn comi + (NHy):HPOs + NH,OH NHACL, A



e A+ NH4OH wapmmox —> 0Caa HE pO3UNHSAETHCS,
e A+ CH3COOH — po3zumus;
e Po3umn comi + KoCroO7 — OBTHH 0cajll HE yTBOPIOETHCS;
e Posuun com + NaBiOz + HNO3 — komnip po3unHy HE 3MIHIOETHCS
e Posuun com + (NH4)2C204 — Ginuii ocax HE yTBOPIOETHCS.
Kt-?

e Posumn com + BaCl, — BY:
B + HCl — ocax He pOo3UHHSETS.

An-?

Ckuaa coJi?
Hamnucatu MoieKyIsipHi Ta HOHHI PIBHSHHS peakIliii BU3HAYCHHS HOHIB COJII.
4. JlaTyi BIAIOBIAI HA TECTOBI 3aBAaHHS:

1. MpeamMeToM BUBYEHHSA aHanNiTUYHOI XiMmii €:

1. aHani3 KaTioHIB Ta aHiOHIB; 3. MeToaM XiMiYHOrO aHanisy pe4yoBuH;

2. AKICHUN Ta KiNbKiCHUIA aHanis; 4. ananis |, Il, Il rpynu kaTioHiB.
2. FpynoBum peareHTom Ha lll aHaniTM4Hy rpyny KaTioHiB € ...

| (v 6naHky sidnosideli snuwims ¢popmyny)

3. BcTaHOBiITb BigNOBiAHICTbL MiXX Fpynolo KaTioHiB Ta ix NpuKnagom

A. | rpyna 1. Na* 4, NH4*

B. llrpyna 2. Mn2* 5. Fe?

B. Il rpyna 3.. Cu?* 6. Fe3*
4, Mpw BuaBneHHi katioHy K* peaktnBom Nas[Co(NO)s] 30BHiLIHIM echeKkTOM €:

1. YTBOPEHHS KOPUYHEBOIO Ocaay; 3. yTBOpeHHs Binoro ocaay;

2. ManMHoBe 3abapBNeHHs PO34MHY; 4. yTBOPEHHS )XOBTOro ocagy
5. BcTaHOBITb BiANOBIQHICTL MiXK peareHTOM, KaTiOHOM SIKMI BUSIBMISIOTb 32 MOro 4OMOMOrOK0 Ta 30BHILLHIM

e(peKToM, Lo NPU LiIbOMY CNOCTEpPIracTbLCA:

A K2Cr207 1. Ba2* 4.  6inun ocapg,

B (NH4)2C204 2. Cu? 5. >KOBTWI ocag

B Ka[Fe(CN)s] 3. Ca® 6. 4epBOHO-Gypwui1 ocag
6. Ocap docdaty HeBigoMoro kaTioHy He po34unHuBcs B Hagnuwky NH,OH. BucHoBoOK:

1. KaTioH Hanexutb Ao | rpynu 3. kaTioH Hanexwutb Ao Il rpynn

2. KaTioH HanexuTb go Il rpynu 4.  xatioH HanexuTb go |l abo lll rpynn
7. BkaxiTb NocnifoBHICTb BUKOHAHHA aHaniTMMHUX onepawi Npy BUSIBNEHHi aHiOHY:

1. npoBeaeHHs ApOoBHOro aHanidy; 2. BCTAHOBIEHHS rPyny aHioHiB; 3. OMUC 30BHILLHLOIO BUrMAAY Coni.

8. BcTaHOBITbL BignoBigHICTbL MiXk aHiOHOM, peareHTOM ANA NOro BUABIEHHSA Ta 30BHiWHIM ed)eKToM, LWo
npv LbOMY CNocTepiraeTbca:
A J 1. MgCl2+ NH4OH 4.  KOPWUYHEBUWN PO3YMH
b PO4* 2. CH3COOH +KJ 5. ManuHoBO-(hioNeToBMit PO3UNH
B NO> 3. Cl2+H20 6. oBTWi ocap
9. Ons BigokpemneHHs katioHy AI** Big iHWKX KaTioHiB Il rpynu 3acTocoBylOTh
1. (NH4)2HPOq4 3. NaOH a6o KOH
2. Na>CO3 4. KoCr207

Konokeiym 3 modynro Ne 5
«TeopeTUyHi Ta ekcnepuMeHTanbHi OCHOBU AKICHOrO i KinbKiCHOro

xiMiyHOro aHanisy»
Bapianm Ne 1
1. TI'pynoBuii peareHt i peakiii Bu3HaueHHs aHioHiB [[-0i aHaNITHYHOT rPyIH aHIOHIB.
2. 3ampomoHyBaTH Xix aHamizy coii ckiaxy MnSOa.
3. 3a HaBeJCHUMH CIIOCTEPEIKECHHSAMH BU3HAUUTH SIKICHUH CKJIa]] COJIi:
® CiJTb )KOBTYBATOTO KOJILOPY, BOJOPO3UNHHA;
e Posuun comi + (NH4),HPO4 + NH,OH NHACL 5 ocan e yreoproeTs;
e Po3umH comi + NaOH !— ra3 He BUAiIAETHCS,
e Pozunn conmi + K[Sb(OH)e] — ocanx He yTBOprOETBCS;



e Posunn comi + Nag[Co(NO2)s] — A (x0BTOr0 KOIBOPY).
Kt-?
e Pozunn com + BaCl, — ocan He yTBOPIOEThCS;
e Posumn comi + AgNOs — B (3x0BTOr0 KOITBOPY).
e B! + NH.OH wammox —> OCaJ] HE PO3YUHSETHCA.
e Po3uun comi + Clp ¥ map CsHg 3a6apemoeThes B uepBoHe-(iosIeT. Kodip.
An-?
Ckuaa coJi?
Hammcaru MosexyssipHi Ta HOHHI PIBHSHHS peaKIliii BU3HAYCHHS HOHIB COJII.

4. JlaTy BiJIIIOBIJIi HA TECTOBI 3aBAaHHS:

1. Peakuii, nepe6ir AKX cynpoBOMAXKYETbLCS XapaKTePHUM 30BHilHIM echeKTOM, HA3MBaKThLCA. ..
| (v 6nanky sidnosideil enuwims eipHy 8idnosidb 00HUM CrI080oM)
2. SAkicHMIM aHani3 4o3BoONSAA€ BCTAHOBUTWU:
1. KiNbKICHUI CKNag, pe4oBUHM; 3. AKICHWUI Ta KINbKICHWI cknag pevyoBUHN
2. AKICHWUI cKnag peyoBUHU; 4. O6ynoBYy pevoBUHM
3. He maloTb rpynoBoro peakTMBY KaTiOHW ... aHaniTM4YHOI rpynu
| (v 6naHky eidnosidel enuwims eipHy 6idnosidb 00HUM CrI08oM)
4. BcTaHOBWUTM BigNOBiIQHICTbL MiX rpynoto KaTioHiB Ta iX NpuKnagom:
A | rpyna 1. K* 4. NH4*
B. Il rpyna 2. Ca? 5. Mg2*
B. Il rpyna 3. Zn? 6. Ba?*
5. Mpu BusBneHHi katioHy NH4* peaktuBom Hecnepa 30BHiWHiM echekToM €:
1. YTBOPEHHS KOPUYHEBOIO Ocaay; 3. BMAINeHHs aMoHiaky;
2. PO34YMHEHHS KOPMYHEBOTO OCaAy; 4. manuHoBe 3abapBrieHHs PO34MHY.
6. Ocap docdaTty HeBigomoro kaTioHy po3uuHuBcs B Haanmwky NH4sOH. BucHoBoKk:
1. KaTioH HanexuTb o | rpynu 3. kaTioH HanexuTb Jo Il rpynn
2. KaTioH HanexuTb go Il rpynu 4.  katioH HanexuTb go |l a6o Il rpynu
7. Ons BusBneHHs kaTioHy Fe®* 3acTOCOBYIOTb peareHTU
| (v 6naHky eidnosideli enuwims gipHy chopmysny)
8. Ha po3uumH, wo mictute kationm Il rpynu, noaisanmn KzCr207.8 npucytHocTi CHsCOONa. YTBOpMBCA XO0BTUN
ocap. BucHoBok:
1. npucyTHIn Ba?* 3 BigcyTHi Ca?*, Ba?*
2. npucyTHi Ca®*, Ba®* 4 BigcyTHin Ba?*
9. Mpw gii Ha Cu?* peareHToMm K4[Fe(CN)s] yTBOpHOETBCA 4YepBOHO-Gypuii ocaf, hopmyna sikoro
| (v 6naHky eidnosideli enuwims gipHy chopmysy)
10. BcTaHOBITbL BigNOBigHICTbL MiXk aHIOHOM, peareHTOM AJisi NOro BUABJIEHHSA Ta 30BHIWHIM edeKkTom, Lo
npuv LibOMYy cnocTepiracTbces:
A Br 1. | MgClz+ NH4OH 4.  KOBTWMW PO34MH
B PO 2. FeSO4nacus + H2SO4koru 5. Bype kinbLe
B NOsz 3. | Cl2+ H20 6. 6inui ocag

Konokeiym 3 moodynro Ne 5

«TeopeTUyHi Ta eKcnepuMeHTaribHi OCHOBU KiflbKiCHOro aHanisy»
Bapianm Ne 2
1. KpuBi TUTpYBaHHS METOly HEHTpami3aiii.
2. BuMoru 50 BUXiIHOI pedyoBrHA. BUXiqHA pedOBHHA METO Ty ITIEpPMaHTaHATOMETI1.
3. Onmcaty Xia BU3HAYCHHS KOHIICHTpAIlil po3unHy coii Mopa.
4. [IpoBectu po3paxyHKH, HEOOX1/IHI I MPUTOTYBaHHS:
e 300 r BOmHOTrO po34MHY 3 MacoBor yacTkor MgCl, 16%);

e 251 0,8 MOIB/T BOJHOTO PO3YMHY alleTaTHOI KHCIIOTH;
4. Jlatw BIAIIOBiAI HA TECTOBI 3aBIaHHS:



B ocHOBY MeTOAYy nepMaHraHaToMeTpii NOKnaaeHo peakLii:

1. OCaKEHHSI MANIOPO34YNHHUX CMONYK 3. OKUCHEHHSI-BiAHOBIEHHS
2. HenTpanisauii 4.  KOMMIEKCOYyTBOPEHHS

Onsa npurotyBaHHsA 300 r 5% po3unHy KMnO4. HeobxigHo ... rpamiB coni Ta ... MininiTpie Bogu

(v 6naHky 8idnoeidel enuwimb 8ipHy 8i0rnoegidb deoma yughpamu Hyepe3 Komy)

[nAa npurotyBaHHA PO34YMHY 3 TOYHOK KOHLIEHTpaLi€l0 HeOOXiAHO BUKOPMCTOBYBATU TaKMN MipHUN
nocyn:

1. MipHy konoy;

2. XiMiYHUI CTaKaH;

3. KOHi4Hy KOnby AN TUTPYBaHHS;
4. BlopeTky.

Mpouec noctynoBoro A06aBNAHHA PO34YNHY 3 TOYHO BiJOMOIO KOHLIEHTPALiEI0 A0 PO3YMHY PEYOBUHU, LLO
aHani3yeTbcs, Ha3MBAETLCA ....

(v bnaHky 8idnosideli snuwime 8ipHy 8i0rnogidb 0OHUM C1080M )

[nAa BCcTaHOBMNEHHSA TOYKM €KBiBaneHTHOCTI B MeToAi HeMTpani3auii BUKOPUCTOBYHOTh iHOAMKaTOP:

1. deHondTaneiH; 3. BpPOMKPE30NOBUIA 3EMNEHNIA;
2. METUOBUI OPaHXXEBUI; 4. He BMKOPUCTOBYIOTb iHOMKATOP.

Po6o4um po3umHoM MeToAy HeWTpanisauii €:

1. pO34mMH knucnotun abo nyry;

2. PO34MH Kanin nepMaHraHary;
3. po34mH apreHTtym (l) HiTpaTy;
4, po34uMH Oapin xnopugy.

KinbkicTio MOniB po34MHeHOi pe4OBUHM B 1 1 PO34YMHY BUMIPIOETLCA ... KOHLIEHTpauis

(v 6naHky 8idnosidel enuwimsb 8ipHy 8i0rnogidb 0OHUM C1080M)

[nsa po3paxyHKiB B TUTPMMETPMYHOMY aHani3i BUKOPUCTOBYHOTb 3aKOH ...

(v bnaHky 8idnosideli enuwime 8ipHy 8i0rnogidb 0OHUM C1080M )

EkBiBaneHT kncnotn HsP>O7 ctaHOBUTBL:

(v 6naHky 8idnoeidel enuwims 8ipHy 8i0rnogidb YUC/IOM )

10.

Maca 20 mn po3unHy HNO3 3 ryctuHoto 1,31 r/cm® ctaHOBUTB:

1. 1,31r; 2. 131r; 3. 2,62r; 4., 26,21

Konokeiym 3 moodynro Ne 5

«TeopeTUYHi Ta eKcnepuMeHTarnbHi OCHOBU KiflbKiCHOro aHanisy»

Bapianm Ne 3

1. YmoBu MNEPpMaHTIraHATOMETPUYHUX BU3HAUCHD.

2. OOrpyHTyBaTH BUOIp 1HAUKATOPIB METOY HEHTpasizarii.

3. CraHmapTHUAN PO3YUH METOJY HeWTpai3allii Ta 0COOIMBOCTI HOTO MPUTOTYBAHHS.

4. IIpoBectu po3paxyHKH, HEOOX1/IHI JJI IPUTOTYBaHHS:

e 1,41 0,1 H. po3uuny Oypu;
e 450 mn 1,2 mons/n1 BogHOTO po3uuHy NazSOs;

5. JlatH BIZIIOBiAl HA TECTOBI 3aBIaHHS:

1.

[o meToAaiB KinbKiCHOro aHani3ly Hanexartb:

1. BaroBui Ta TUTPUMETPUYHUIA aHaniay; 3. METOZA KOMMSIEKCOHOMETPIT;
2. aHarni3 KaTioHiB Ta aHioHIB; 4. MeTO[, NepMaHraHaToMeTpii.

2.

B ocHOBY MeTOoAy HeuTpanisauii NnoknageHo peakuito:

1. OCaKEHHSI ManopO34YNHHUX CMONYK 3. OKWUCHEHHSI-BiHOBNEHHS




10.

| 2. HewTpanisauii 4. KOMMIEKCOYTBOPEHHSI

PospaxyBaTu, cKinbku rpamiB coni Ta mininitTpie Boagn Heo6xigHO B3ATK Ansa npurotyBaHHsA 200 r 3% pos-
ymHy NaCl

| (v 6natxky gidnosideli snuwims 8ipHy 8i0rnoesidb Lugpoto )

MpuroTyBaT! pOo34mMH 3 TOYHOK KOHLEHTPALiE0 MOXHA, BUKOPMCTOBYIOUM :

1. HaBa)kKy peYOBWHU, 3BaXeHy 3 TouHicTio Ao 0,01 r, i MmipHy Konby

2 HaBa)kKy pe4YOBMHU, 3BaXeHY 3 TouHicTio Ao 0,0001 r, i MipHy konby

3. HaBaXXKy peyoBUHK, 3BaxKEHY 3 TOYHICTIO Ao 0,0001 r, i MipHWIA LumniHaP
4 dikcaHan i MipHy konoby

BuxigHoto pe4yoBMHOI B MeTOAi NnepMaHraHaToMeTpii €:

| (v 6natky gidnosideli enuwimeb 8ipHy ¢hopmyrty)

Ons BCTaHOBMEHHS TOYKM €KBiBaneHTHOCTI B MeToAi NepMaHraHaToMeTpii BUKOPUCTOBYHOTb iHOUKATOP:

1. deHondTaneix 3. OpOMKpPE3010BUIA 3ENEHUI
2. METUMOBUIA OpaHXeBUN 4, He BUKOPUCTOBYIOTb iHOUKATOP

[o po3uuHy WaBnNeBoi KNCNOTU AoAanu po3yuH posBegeHoi H2SO4 i noyanu TutpyBaTtu podunHom KMnOa.
Aka BaxnuBa onepauis 6yna nponylieHa:

1. popasaHHA MnSO4

2. nopaBaHHSA H2SO4 konuenrposarioi

3. OXONOAXKEHHSI PO34YNHY nepen TUTPYBaHHAM

4. HarpiBaHHs po34vnHy Ao 70-80° C nepef TUTPyBaHHAM

KinbkicTio MONb-ekBiBaneHTIiB PO3YMHEHOI Pe4OBUHU B 1 N PO3UYMHY BUMIPHOETLCS

| (y 6naHky gidnosidel snuwims 8ipHy 8i0rnoeiob )

B ocHOBY MeTOAYy NnepmMaHraHaToMeTpii NOKnageHa peakuis ...

| (y 6naHky 8idnosidel anuwims 8ipHy 8i0rno8idb 0OHUM C1080M)

Maca 10 mn po3umHy H2SO4 3 ryctuHoro 1,831 ricm® cTaHOBUTL:

1. 1,831r 3. 183,1r
2. 18,31r 4. 183101

7. KoMmnnekTu ek3ameHauinHux oineTiB

HAIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I IPUPOJTOKOPUCTYBAHHSI YKPATHU

OKP Gaxanasp EK3AMEHAIIMHUI 3aTBepaKyI0
cneniajabHicTh Kadenpa BUIET Ne 11 3aB. kadenpu

206 — «Caooso-naproge Ta ¢izuyHoi ximii

3arajbHol, opra"iyHoi

3 JTUCLMILIIHA (mignuc)

20Cno0apcmeoy «Ximian A.1.H. Kosiyn JL.O.
2020-2021 HaBu. pik 11 2pyonsa 2020 p.

Ex3amenauiitne 3anumanns
(MaxcumanvHa oyinka 3a 6i0nosios 10 oOanis)

1. [ToBeniHKa cTIONYK y BOOHUX po3unHax. CUibHI 1 cllaOKi yneKTposiTH. IoHH1 piBHSIHHS peakiii.
Hagectu npuxiiagy.

Tecmogi 3a60anns piznux munie
(maxcumanvra oyinka 20 6anie 3a 6i0nosioi Ha Mecmosi 3a80aHHs1)

1. Oxkcuay CaO BnacTuBi B3aemogii (3a neBHUX YMOB) 3:
1. HCIOg; 3. MnO;
2. Zn(OH)2; 4. SOa.
2. Y pasi gucouiadii kynpym(ll) rigpokcuay (3a nepiMm cTyneHeM) yTBOPHOKOTLCA WOHU:
(v 6naHky enuwimp 8idrnoeidb XiMiYHUMU cuMeoniamu UOHI8, 8 0brpyHmyeaHHi cknadimp pigHsIHHSA ducouiayii)
3.

[nsa BU3Ha4YeHHA TUny XiMiYHOro 3B’sA3KY 3aCTOCOBYIO BeNIM4MHY ... BoHa Ansi AOHHOro 3B’A3KY Ma€ 3Ha4YeH-
HA ....

(v 6naHkKy 8idnosidel enuwimb Ha3gy 8eUYUHU, Yepe3 KOMY 8Kaximb yucpy)




4, Pagiycu aToMiB no rpynax 3Bepxy BHU3 .... , NO nepiogax 3nisa Hanpaso ...
(v 6naHky 8idnoeidel enuwimb 8ipHy 8i0r108idb 0OHUM C/1080M, MOMIM We 0OHUM)
5. BcTaHoBiITb BiANoOBiAHICTbL MiXX eHepreTMMHUMU NiAPIBHAMM, KiNbKICTIO opbiTanen Ta eNeKTPOHIB Ha HUX
A d-nigpiBeHb 1. 7; 5 14
b p-niapiBeHb 2. 1; 6 10;
B s-nigpiBeHb 3. 5; 7. 6
r f-nigpiBeHb 4 3; 8 2.
6. CunbHUMM eneKkTponiTamMmmn € CNonyku paay:
1. HCI, H2COs; 3. CHsCOOH, H:0;
2. Ca(OH), K3POg; 4. Cu(CH3COOQ)2, HNOs.
7. EnekTpoHHy KoHdpirypauito ...3s23p?3d° Mae enemeHT ... , Lo BUsiBNsi€ XiMiYHi BNacTMBOCTI ... .
(v 6naHky 8idnosidel enuwimb 8ipHy 8i0r10gidb cUMBOIOM XiMIHHO20 efleMeHmy U H4epe3 KoMy Cr1080M)
8. Y nepetBopeHHi CrCls + X — K3CrOs+ ... cnonykorw X € ...
(v bnaHky snuwimb ¢hopmyry crionyku X, 8 0brpyHmyeaHHi cknadimb pigHsHHS peakuil ma 3pigHsalime i)
9. XapakTepucTMKaMmn BOAHEBOIO 3B’A3KY € ...
(v bnaHKy snuwime 8i0nosiob crioeamu Hepes Komy)
10. BcTaHoBiTb BigNoBigHICTbL MiX enekTpoHHO dopmynok Ta hoHamu Cynbdypy:
A ...3s%3p%3d° 1. sZ
B ...3s?23pf3d° 2. S
B ...3s?23p23d° 3. S
r ...3s23p%d° 4, S8
11. BHacnigok o6miHHOI peakuii Ni(NOs): + KsPOs — yTBOpHOETLCSA Crabkui enekTponiT cknagy ...
(v 6naHky 8idnoeidel enuwimb ¢hopmyry cnabkoao enekmponimy, 8 0brpyHmyeaHHi cknadime pieHSIHHS peakuii)
12. [Onsa no6yBaHHs aMOHiaKy B NPOMUCNOBUX MacliTabax BUKOPUCTOBYIOTb B3aEMOAl0:
1. NH4NOs i KOH; 3. N2 i Hz;
2. NO2 i H20; 4. NH4NOsi HCI.
13. MacoBa vyacTtky Kanito B MiHepanbHOMy f0O6GpPMBi NoTall CTAHOBUTh ...
(v bnaHky 8idnosidel snuwime 8ipHy 8id0nosidb yugporo . B 0brpyHmyesaHHi Hagedimb po3paxyHKU)
14. Lo acoptumeHTy hocopHUX AOOPMB HanexaTb CNONYKU:
1. CaCOs; 5. Ca(OH)z;
2 Ca(HzPOa4)2; 6. NHs4NOs3
3 CuSOs4 - 5H20; 7. CaHPOg;
4 Cas(POa4)2 8. (NH4)2HPO4
15. BcTaHOBiITb BigNoOBiAHICTbL MiXK TMMOM XiMi4YHOro 3B’A3KY B CNONyKax Ta iX NpuKnagom:
A BOOHEBUN 1. HaS 5. Hx0
B KOBAIEHTHUI HEMONSAPHWN, 2. KCI 6. CsBr
B MNOHHWIA 3. X 7. NHs
r KOBaNEHTHUI NONSIPHUNA. 4. 2HF 8. N2
16. Po3sTawyinte HeMeTanu y nopsiaKy 306inbLIEHHAM iX XiMiYHOT aKTUBHOCTI:
1. Br; 2. N; 3. Se; 4. O.
17. MpoaykTamu rigponisy coni (NH4)2SO4 (3a nepLunm CTyneHeMm) e:
(v bnaHky 8idnosidel snuwimp 8idnosidb chopmynamu, 8 0brpyHmyeaHHi cknadime piGHAHHS peakuir)
18. ATtom Bpomy mae ... 36yaxeHUX cTaHun
(v bnaHky snuwime 8i0nosiob yughpor, 8 0brpyHmMysaHHi cknadimb enekmpoHHO-2pagivyHi hopmyrnu)
19. BctaHOBMTM BigNoOBiAHICTb MiX peakuicro cepefoBuMLLLa BOGHOIO PO34YMHY COJli, ii npuknagom T1a 3abaps-
NeHHs YHiBepcanbHOro iHgukaTopy:
A pH < 7; 1. BaCl 5 YEpPBOHUI;
) pH=17; 2. K3PO4 6. KOBTWUN;
B pH=~7; 3.  Mn(CH3COO): 7. CuUHIR;
r pH > 7. 4.  (NH4)2COs; 8.  3eneHKyBaTum.
20. MoHu Al3* YTBOPHOKOTHLCA NiA 4Yac aucouiauii (3a neplwmnm cTyneHem):
1. Al2(SO4)3; 3.  KsAlOs;
2. Al(OH)s; 4.  Al(HSO4)s.
(Anmpanyesa H.M.)
(migmuc)

3aTBepaKEHO Ha 3aciIaHHi Kaheapu
3arajbHOi, OprafivHoi Ta QisuyHoi Ximil
22.05.2020 p. (mporokox NelOQ)




HAIIIOHAJIbHUI YHIBEPCUTET BIOPECYPCIB I IPUPOJOKOPUCTYBAHHS YKPATHU

OKP 6Gaxanasp EK3AMEHAIIIMHUI 3aTBepaKyI0
creniajbHicTh Kadenpa BUIET Nel2 3aB. kadenpu

3arajJbHol, Opra"iqyHoi

3 JUCUHUILTIHU

206 — «Caooso-napkoge Ta Piznunoi ximii (niaruc)
2ocnodapcmeoy «Ximiay 1.17.H. KoBuryn JI.O.
2020-2021 naBy. pik 11 epyons 2020 p.

Ex3amenauiiitne 3anumanns
(MaxcumanvHa oyinka 3a 6i0nosiov 10 oanis)

1. OcobnuBOoCTi Oy0BU aToMa Ta BajJeHTHI MOXIHBOCTI Docdopy. XimMidHI BIaCTUBOCTI HOTO HaBaXK-
JUBIIINX CIOIYK. ACOPTUMEHT (HOCHOPHUX JOOPHB.

Tecmogi 3a60annsa pi3nux munie
(makcumanvna oyinka 20 6anis 3a 6i0nogidi Ha Mecmosi 3a60anHs1)

1. BcTaHoBUTM BigNOBiIAHICTb MiX peakuiclo BOOHOro po34MHy coni , 3abapBneHHAM yHiBepcarnbHOro iHguka-
TOpy nanepy B HbOMY Ta ii NpUKNagom:
B | pH>7; 2. Ca(NOa)z; 6. cuHin;
B | pH=7; 3. FeCls; 7. XOBTWIl:
r | pH=7. 4. Fe(NO2)s; 8. 3eneHkyBaTUi.
2. Mpoayktamum rigponisy coni Co(NO3)2 (3a nepLumm cTyneHem) €:
(v bnaHky 8idnosidel snuwime 8idnosiob chopMynamu cronyk, 8 0brpyHmyeaHHi cknadimb piBHSIHHS peakuii)
3. B3aemogieto depym(lll) rigpokcunpy 3 hocchaTHOO KMCNOTOK MOXKHA OTPUMAaTH (3arnexHo Big YMOB) TaKy Ki-
NbKIiCTb COnewn ...
(snuwimsb 8i0rnoeidb Yucnom ma XimivyHUMU chopmynamu coned, 8 0brpyHmyeaHHi cknadime pigHSHHS peakuili)
4. Figponi3a cone MoXXHa NMPUCKOPUTU 3MiHIOIOUM ...
(v 6naHky gidnoeidel enuwims 8ipHy 8i0rnogidb deoma criogamu)
5. Fomonoramu nponaHy €:
1. C2Hs ; 3.  CeHs;
2. CeH12; 4.  CaHio.
6. BopaHeBui Noka3HMK NO3HaA4YaKwTh ... i 064YMcnOTL 3a hopmynoto ...
(v bniaHky 8idnosideli enuwime No3Ha4YeHHS i Yepes KoMy ¢hopmyry)
7. Curma 3B'A30K (0) Ma€ ... ChiNnbHY eNeKTPOHHY Napy i 3Ha4YHO ... 3a T-3B'A30K.
(v bnaHky 8idnosideli snuwims 8idnosidb yugporo i Hepes KoMy cr108oMm)
8. Y pas3i Bzaemogii KsPOs + Cu(BrOs): — yTBOPHETHLCA CNAabGKun eneKTPoniT cknagy ...
(v 6naHky gidnosideli enuwims ¢hopmyry criabkozo esiekmposimy, 8 obrpyHmyeaHHi ckradime MOeKynsipHe ma
UOHHI pigHSIHHSA peakuii)
9. 3B’A30K BBaXa€TbCA KOBANEHTHUM HENMONAPHUM, AKLLO:
1. ABEH=2,1; 3. yTBOopeHun enemeHtamu |, II-Ai VI, VII-A rpyn;
2. 0<ABEH<21; 4. ABEH = 0.
10. Peakuis rigpaTauii eTeHy Bia6yBaeTbCAl 3 yTBOPEHHAM ... i Ma€ BUrnag ... .
(v 6naHky 8idnoeidel enuwims xiMi4Hy ¢bopmyny ma ii Hasgy, 8 0brpyHmyeaHHi ckiadimb pi8HSIHHSI peakuy;i)
11. BcTaHoBUTM BignoBigHICTb MiX hopmMynoro pevyoBMHM Ta i TEXHIYHOK HA3BOHO:
A CaCOs; O Ca(OH)z; 1. nuTHa coaa; 5. awmiayHa ceniTpa;
B NaCi E NHsNOs 2. MigHUIM Kynopoc; 6. HeralleHe BarHo;
B CuSO4 5H20; X NaHCOs; 3. dhocchoputHe BOPOLLHO; 7.  raweHe BarHo;
I Ca3(PO4)2 3 CaOo. 4. xpeniaa; 8. noBapeHa Cinb.
12. Mig yac gucouiadii cynbgiTHOI KACNOTH (32 NEPLUNM CTYNEHEM) YTBOPIOKTHLCH MOHU:
(v 6naHky 8idnoeidel enuwimb UOHU, 8 06rpyHmMys8aHHi cknadime pigHsIHHS ducoyiauil)
13. HemeTanamu € BCci eneMeHTU paay:
1. Li —» Zr - Sc — Rb; 3. Na— Fe — Nb— Ga;
2. Mg — Te — Ga — Ba; 4. Br— Se — As — Te.
14. BcTaHOBITh BigNOBiAHICTb MiXk KBAHTOBMMM YMCaMM Ta X NO3HAYEHHAM:
A | opbiTanbHe kKBaHTOBE YMCHO; 1. n;
B | marniTHe kBaHTOBE YnCHO; 2. ms;
B | ronoBHe KBaHTOBE YMCIIO; 3. m;
I' | cniHoBe KBaHTOBE YKCHO. 4. 1.
15. [Onsa aueTaTHOI KUCNOTW BNacTUBi B3aEMOoAl 3 ... (8 06rpyHmysaHHi cknadimb pieHSIHHS peakuyili)




1. | Zn(OH)z; 3. Cus(POu4)2;
2. Cl207; 4, HJO:s.
16. BcTaHOBITL BiANOBiAHICTL MiXK efleMeHTOM Ta Noro MakcMmMmanbHOK BaneHTHICTIO:
A S; B O; 1. 4, 3. 7; 5. 1;
B J; r N. 2. 2; 4. 6: 6. 5.
17. BcTaHOBUTM BiANoBiAHICTb MiX peakuicto cepenoBuila Ta 3Ha4eHHAM pH:
A NyXHe cepenoBuLLE; 1. 2 4. 11
B K1Cre cepeaoBULLE; 2. 5 5 8
B HenTpanbHe cepeaoBu- 3. 7 6. 1
wie.
18. BcTaHOBITH BiANOBIAHICTL MiXK aTOMOM efieMeHTa Ta KiNnbKiCTiO 30yA)KeHMX CTaHiB, WO BiH Mae
(B 0Br'pyHTYBaHHI HaBediTb €NEeKTPOHHI POpMyNn aToMmiB)
A HIiTpOreH; 1. OVH;
) nogn; 2. nBa;
B anioMiHin; 3. oU;
r KapOoH; 4, >KOZHOTO.
19. Figponi3y He nignsaraTb coni ...
(v bnaHky snuwime 8idnosiob crioeamu)
20.. Cnonyku 3 MOHHUM ab0 KOBanNeHTHUM MONSIPHMM 3B'A3KOM J1E€rKO PO3YUHAKOTLCA B ...
(v bnaHky 8idnosideli snuwime gipHy 8idnosiob dgoma crioeamu)

3aTBepmKeHo Ha 3acizanHi kadenpu
3arajbHOi, OpraHiuyHoi Ta (Gi3UYHOT Ximil
22.05.2020 p. (mporokon Ne 10)

(Anmpanyesa H.M.)

(mipmmmmc)

HAIIIOHAJIbHUI YHIBEPCUTET BIOPECYPCIB 1 IPUPOJIOKOPUCTYBAHHS YKPATHM

OKP Gakanasp EK3AMEHAIIIHHUI 3aTBepaKyI0
cneniaJlbHicTh Kadenpa BLJIET Ne 13 3aB. kadenpu

3arajibHoi, OpraHiayHoi

3 IUCIUIUTIHA

206 — «Cadoso-napkoge Ta (izmunoi Ximii (mimrmac)
20CN00APCMB0» «Ximian A.1.H. Kopmryn JI.O.
2020-2021 gaBu. pik 17 apyons 2020 p.

Exzamenauiiine 3anumannsn
(maxcumanvha oyinka 3a 6ionogios 10 6banis)

1. Bruue nporiecis Tipostizy Ha peakiliro cepeJoBUIIA BOIHMX i [PYHTOBHX po34nHiB. BusHauenns pH

CCpCaOBHIIIA HA HpaKTI/II_[i.

Tecmogi 3a60anns piznux munie

(maxcumanvna oyinka 20 6anie 3a 6i0nosidi HA Mecmosi 3a860aHHsL)

1. ®PyHKUiOHanbHa rpyna opraHiyHMx cnonyk — ue rpyna, o 3yMOBIIHE ...
(v bnaHky 8idnosidel enuwimb 8i0nosidb crosamu)
2. BcTaHOoBUTM BigNOBiIQHICTb MiX CUIOIO eNeKTPONiTy Ta BeNIMYNMHOK CTyrneHs horo gucouiauii (a):
A cunbHi enekTponiTy; 1 a<2-3%
B cepeaHboi cunu; 2. 2-3% < o < 30%
B  cnabki 3. o > 30%
4. o =48
3. BcTaHOBUTU BigNOBIQHICTb MiX peakuielo cepeaoBULLA BOAHOIO PO34YMHY COfli, 3a6apBNeHHAM yHiBepcanb-
HOro iHgMKaTopy nanepy B HbOMY Ta i NPUKNaaoMm:
A pH<7; 1. K2SOs3 5. 4epBOHUI;
B pH=7; 2. BaClkz 6. CuHIn;
B pH =~ 7; 3. Cu(ClOa): 7.  KOBTWW,
r pH > 7. 4.  Fe(NO2): 8.  3eneHKysBaTuin.
4. Mpoayktamu rigponisy coni Mn(CHsCOO): (3a nepwnM CTyneHem) €:
(v 6naHky 8idnosidel snuwimb 8ipHy 8i0rnosidb hopmynamu, 8 0brpyHmMyeaHHi ckrnadime pieHSIHHS peakuii)
5. Y nepetBopeHHi Zn(NO3z)2 + X —» Zn3(PO4)2 HeBigoMolo pevoBuHoo (X) €
(8 06rpyHmMysaHHi cknadimp piHSIHHS peakuyii)
1. NaszPOyq; 3. P20s;
2. (NH4)3POg; 4. HzPOa.




6. EnekTpoHHY KoHdpirypauito ...4s°4p*4d° Mae enemeHT ... , Wo BUABASAE XiMi4Hi BNacTMBOCTI ... .

(v bnaHky 8idnosidel enuwimb 8ipHy 8i0rnogidb cUMB0OSIOM XiMIHHO20 efleMeHmMy ma 4epe3 KoMy CrI080M)

7. MoHu Cr3* YTBOPHOKTLCSA Nig Yac Avcouiadii (3a nepwum cTyneHem):
1. Cr2(S0a)3; 3. K2Cr207;
2. Cr(OH)z; 4.  Cr(HSOa)s.
8. B3aemogiero Mg(OH): 3 aLieTaTHOI KMCIIOTOK MOXHa OTPMMaTH TaKy KinbKiCTb conem ...
(8rnuwims 8idrnogidb yughporo ma ximidHUMu ¢hopmynamu coned, 8 0brpyHmyesaHHi cknadimb pieHAHHS peakuit)
9. Cyma koedpiuieHTiB y nepeTBopeHHi Crz(SO4)3 + NaBr —» cTaHOBUTH ...
(v bniaHky 8idnosideli Hasedimb chopMyIiu CrionyK i Hepes KoMy yugpy, 8 0brpyHmMyeaHHi - pieHsIHHSI peakuii )
10. BcTaHoBiITb BigNoBiAHICTbL MiX eHepreTMMHUMU NiAPIBHAMM, KiNbKICTIO opbiTanen Ta eNeKTPOHIB Ha HUX
A d-nigpiBeHb 1. 7; 5. 14;
b p-niapiBeHb 2. 1; 6. 10;
B s-nigpiBeHb 3. 5; 7. 6
r f-nigpiBeHb 4, 3; 8. 2.
11. BaneHTHi eneKTPOHM aTOMIB enemMeHTiB NoGIYHMX Niarpyn po3TalloBaHi Ha :
1. s-ip-nigpiBHAX 30BHILUHBOrO EHEPreTMYHOro PiBHS;
2. S-NigpiBHi 30BHILLHLOIO EHEPreTUYHOrO PIBHS;
3. s-, p-id-nigpiBHAX 30BHILUHLOrO PiBHS,;
4. s-nigpiBHi 30BHILWHLOrO i d-NigpiBHI NEpeaoCTaHHbOrO EHEPreTUYHOrO PiBHS.
12. BcTaHoOBiTb BignoBigHiCTbL MiXk crnonykoto Ta ii BMacTUBOCTAMMU:
A NH4OH; 1. € NONSAPHOI MOJIEKYNOLD;
B NaHSOs; 2. Oucouitoe cTyniH4acTe;
B NaOH; 3. cnabKkuin enekTponiT;
r HNOg3; 4. CUNbHUI eNEKTPOonIT.
13. BHacnipnok o6miHHOI peakuii Co(NOz)2 + (NH4)sPOs4 — yTBOpPHOETLCA Crabkui eneKkTponiT cknagy ...
(v bnaHky 8idnosideli snuwime ¢hopmyry criabkoz2o enekmposimy, 8 obrpyHmysaHHi cknadimpb pigHSIHHS peakuyii)
14. Fomonoramm eTeHy €:
1. CsHg; 3. CsHio; 5. CsHe; 7. C2He;
2. CsHg; 4, CsHe; 6. CaHs; 8. CeHe;
15. MacoBa vyactka ®occopy B noagsinHomy cynepdocdati CTaHOBUTH ...
(v bnaHky 8idnosideli enuwime 8ipHy 8i0nosiob yugpor. B 0brpyHmyesaHHi Hagedimb po3paxyHKU)

16. BcTaHoBiTb BignoBigHiCTbL MiXk aTOMOM enemMeHTa Ta KinbKicTio 36yaKeHUX CTaHiB, WO BiH Mae
(B 0BI'pyHTYBaHHI HaBediTb €NEKTPOHHI Ta eNeKTPOHHO-rpadpivHi opmynm aTomis)

A xnop; 1. OAWH;
B docdop; 2. 0Ba;
B 6Gapin; 3. Y
I Hatpin; 4. YKOOHOrO.
17. Cynbdyp y cnomnykax Moxe BUABNATA Ball€HTHICTb:
1. yci Big 3 0o 6; 3. yci HenapHi Big 3 go 5;
2. yci Big 2 0o 6; 4.  ycinapHi Big 2 o 6.
18. BcTaHoBiTb BignoBiAHICTbL MiX xapakTepucTukaMmm aTomiB Ta 3MiHOIO BNlacTUBOCTEN eneMeHTiB y nepioai 3ni-
Ba Hanpaso:
A MeTaniyHi BMacTMBOCTI; 1. NOCUNIOTLCS;
B  HemeTaniuHi BNnact1eocTi; 2. 3MEHLUYIOTLCS;
B  pagiycu atomis; 3. He 3MIHIOTbCS.
19. Po3sTalwyiTe cnonyku 3a 3MeHLEHHAM iX XiMiYHOT aKTUBHOCTi Y BOOHUX PO34YMHax:
1.  NOHHI KpucTanu; 3. nomnspHi Monekynu;
2. NonspHi MONEKYN1 3 BOAHEBUM 3B’A3KOM; 4.  HenonsipHi Monekynu.
20. BcTaHOBITb BiANOBIAHICTL MiXK TMMOM CNONYK Ta IX NPUKNagaoM:
A HenonapHa morekyna 1. NHs3 4. Iz
b MNOHHMI KpucTarn, 2. KJ 5. H2S
B nonsgpHa Monekyna. 3. H0 6. HCI

(Anmpanyesa H.M.)
(mignuc)
3aTBep/pKEHO Ha 3acifaHHi kadenpu
3arajJpHOi, OpraHiyHoi Ta (Gi3uuHOI Ximil
22.05.2020 p. (mpotokon Nel0)




8. MeToau HABYAHHSA

JInst fOCATHEHHSI KIHIICBOT METH HAaBYAHHS ITiJ] 9aCc BUKJIAJAHHS XiMil 3aCTOCOBYIOTHCS MOTH-
BaIliiiHi, OpraHi3aniiHO-A1IOB] 1 KOHTPOJIBHO-OLIHIOBAIbHI METOAN HAaBYAHHSI.

MoTuBaliifHi METOaM CIpsiMOBaHI Ha (OPMYBaHHS y CTYACHTIB IHTEpecy J0 Mi3HaBaIbHOI
TiSUTBHOCTI 1 BIATIOBIAIBHOCTI 32 HABYAJIbHY Tpallfo. TakuMu METOaMH € HallOBHEHHS 3aHATh 1H-
HaBYaHHS Ta MailOyTHROI podeciitHol AiIIBHOCTI (haxiBIld, 30Kpema.

Oprasni3aniifHo-Ii10Bl METOAM 3a0e3Meuy0Th OpraHi3aiilo HaBYaIbHOTO MPOIECY 1 MUCTIe-
HEBOI JIISUTBHOCTI CTYJIEHTA 1HIYKTUBHOTO, A€AYKTUBHOTO, PEIPOIYKTHBHOTO 1 MOIIYKOBOTO Xapa-
KTepy. 3a JuKepellaMHu 3HaHb cepell IMX METOJIB PO3Pi3HSIOTH iH(OpPMaIliHO-TIOBIAOMITIOBATBHI
(cmoBecHi) — pO3MOBiNb, TMOSICHEHHS, Oecima, JIeKIis, JHUCKYCii, IHCTPYKTaX; Hao4YHe-
JIEMOHCTpAIIHI — UTFOCTpallii, CIOCTEPEIKEHHS, TPAKTUYHI — JIA0OpaTOPHI POOOTH, 1HIUBIIyaIbHI
3aBJIaHHS, BIIpaBH, pedeparu.

KOHTpoJIbHO-OIIiHIOBAJIBHI METO/M TIOB’s13aH1 3 KOHTPOJIEM 32 HABYAJIBHOIO JisSTIbHICTIO (KO-
HTPOJIbHI POOOTH, TECTH, KOJIOKBIYMH, CITiBOECITU, CEMiHApH, 3aXUCT JabopaTopHUX pooiT 1 pede-
paTiB, eK3aMEHU, CAMOKOHTPOJIb 1 CAMOOIIIHKA).

3a xapakTepoM JIOTIKH Ti3HAHHS 33aCTOCOBYIOTHCS AHANITHYHI, CHHTCTUYHI 1 aHAIITHKO-
CHUHTETUYHI IPUHOMHU HABYAHHS.

EdexTuBHICTS HABUAHHS MiABUIIYETHCS IIMPOKHUM BUKOPUCTAHHSM aKTHBHUX 1 IHTEPaKTHB-
HUX METO/IB HaBYaHHA: MPOOJIEMHI CUTYaIIl 1 JIeKIii, TBOPYI 1 JOCHITHUIBKI 3aBAaHHS, CTBOPEHHS
YMOB JUIsl camMopearti3allii CTy/IeHTIB, JiaJiory, CIIBIpaIli 1 3MaraHas MK HUMH, 1HIUBITyaTi3arii
HaBYaHHSI.

9. ®opMH KOHTPOJIIO

3acoboM miABHIEHHS €(pEKTUBHOCTI HABYAJIHHOTO IMPOLECY € 3aCTOCYBAHHS TEBHOI CTUMY-
JII0I0YO0I CUCTEMU KOHTPOJIIO HaBYAJIbHOI pOOOTH CTYJIEHTIB, SIKA CKJIAJIA€ThCs B KypCl XiMii 3 TaKUX
BH/IIB KOHTPOJIIO:
nonepeonili — NPOBOJIUTHCS HA MOYATKY BUBUEHHS JUCLUIUIIHK B (POpPMI TECTOBOI MEPEBIpKU
3aJIMIIKOBUX 3HaHb 3 IIKUIBHOTO KYpPCY XiMii 1 HIATOTOBJIEHOCTI CTYAEHTIB O CIIPUHHATTS HOBUX
3HaHb;
NOMOYHUL — TIPOBOJIUTHCS HA BCIX ayJAMTOPHUX 3aHITTAX IUISIXOM CIOCTEPEKEHHS 32 Po0o-
TOIO CTYJICHTIB 1y (hopMi (PPOHTATIBHOTO ONTUTYBaHHS;
memamu4Huil — NepeBipKa, OllIHKA 1 KOPEKIis 3aCBOEHHS 3HaHb 3 MEBHOI TeMHU y (HopMi Tema-
TUYHUX CEMiHapiB, 3aXUCTY JJAOOpPaTOPHUX PoOIT a00 TeMaTUYHOI KOHTPOJIBHOI pOOOTH;
MOOYIbHULL — TIEPEBIPKA OBOJIOAIHHS MaTepiajioM JOCTaTHBO BEIMKOTo 00csry y popmax mo-
JyIbHOT TECTOBOI KOHTPOJIBHOT pOOOTH, KOJIOKBiyMY, 3axXUCTy pedepary abo iHAMBIyaIbHOTO 3a-
BJIAHHS;
niocymMKo6uti — KOHTPOJIb 3a aTecTalliiHUM Mepio]] M0 CYKYIHOCTI pe3yJbTaTiB TEMaTHYHOTO 1
MOJ1yJIBHOT'O KOHTPOJIIB;
3aK0YHULY — BU3HAUYEHHS 1 OL[IHKA YCIIIIHOCTI 3a BECh MEpPi0/i BUBUCHHSI TUCIUILIIHH, IPOBO-
TUTHCS Y GOpPMI TECTOBOTO €K3aMEHY.

10. Po3moain 6aJiiB, siKi OTPMMYIOTH CTYACHTH

OmiHroBaHHA 3HaHb CTyJeHTa BinOyBaeTbes 3a 100-0anbHOIO KO0 1 IEPEeBOUTHCS B HaLli-
OHAJIbHI OIIHKHM 3Ti7HO 3 Tabu. 1 «[lomoxenus npo exzamenu Ta 3amku y HYbBill Ykpainny (Haka3
po yBeAeHHs B 1o Big 27.12.2019 p. Ne 1371)

OriHKka HallloHaJIbHA 3a pe3ysb-
TaTH CKJIaJaHHS
€K3aMEeHIB 3aJIKiB

Peittunr ctynexra,
oanmm




90-100 BigminHO

74-89 Hobpe 3apaxoBaHO
60-73 3a10B1JIBHO

0-59 He3zanoBinsHO He 3apaxoBaHno

JIsl BU3HAYCHHS PEUTHHTY CTyJIeHTa (ciayxada) i3 3acBoeHHs quciuiuiinu Ruuc (mo 100 6amniB) oxe-
prkaHmii pedTuHr 3 atectamii (10 30 OamiB) HOAA€ThCS 10 PSUTHHTY CTYACHTA (CyXada) 3 HaB4alb-
Ho1 pobotu Rup (0 70 6aniB): R tuc = Rup + R aT.

IToTOYHMI1 KOHTPOJIb N Peiitunr 3 . .
PeiiTunr 3 . Peiitunr IlincymkoBa
.. | AoOgaTKoBoOi . . 3aranpHa
. . . . . . . . | HaBYANBHO] mrpadHA | arecTamis o
3micToBmii | 3MmicToBHiA | 3MicTOBHI | 3MicTOBUi pobotu KUTBKICTD
Moxmyns 1 | mMomyns 2 | mMomyns 3 | MOZYJH N podorn R e R rre (exsamen 6ais
¥ R up A YU 3aJTiK)
100 100 100 100 70 20 5 30 100

Mpumitku. 1. BignosinHo no «IlonokeHHS MPO KPEAUTHO-MOIYJIbHY CHCTEMY HaBUaHHS B
HYVBIll Ykpaiany, 3arBepmkeHoro pekropom yHiBepcurety 03.04.2009 p., pedTHHT cTyaeHTa 3 Ha-

BYAIBHOI pO60TI/I R HP CTOCOBHO BUBUYCHHA MIEBHOI I[I/ICLII/IHJ'IiHI/I BU3HAYA€THCA 3a Q)OpMyHOIO
0,7 (RW3p - KO3y + ..

ne RW3y, ... RM3y — pelTUHTOBI OLIHKK 3MiCTOBUX MoayiiB 3a 100-6anpHO0 MIKAIOHO;

Rup =

+ RM3p + K3y )

Kauc

N — KUTBKICTh 3MICTOBUX MOJYIIB;

+ Rap - Rure,

K®M3y, ... KM3ym — kinbkicts kpenutie ECTS, nepen6aueHux po60YMM HAaBYAILHUM ILIAHOM
JUISL B1IMTOBIJTHOTO 3MICTOBOTO MOIYJIS;

Kmuc = KO3y + ... + KM3y — xinbkicts kpeautis ECTS, nepenbadennx po604nuM HaBYasIb-
HUM IJTAHOM JUTS TUCIUTUTIHN Yy TIOTOYHOMY CEMeCTi;

R np — peifTuHr 3 10JaTKOBOI pOOOTH;

R wrp — peiiTuHr mrpapHuii.

Hapeneny GpopMyny MoskHa cpocTuTy, akio npuitaaty KM3w = ...= KMW3m. Toxi Bona
OyJie MaTH BUTJIS

B | e

0,7- RW3p + ... + RM3y)

n

+ Rap - Rure.

Peitmunez 3 0ooamrkogoi pooomu R np nonaetbest 10 R ve 1 He Moke nepesuiyBatu 20 6ainis.
BiH BU3HAYa€eTHCS JEKTOPOM 1 HAJAETHCS CTyAEHTaM pillleHHAM Kadeapu 3a BUKOHaHHS poOIT, AKi
He nepeadaveHi HaBYaJIbHUM IIJIAHOM, ajie CIIPUSIIOTH IMiBUIIEHHIO PIBHS 3HAHb CTYJIEHTIB 3 TUCIH-

IUTIHU.

Peiimunz wmpagnuit R mrp He niepeBuinye 5 0aniB 1 BimHIMaeThes Bl R up. Bin Bu3Hauya-
€TbCS JIGKTOPOM 1 BBOAMTHCS PIIIEHHSAM Kadeapu sl CTYJEHTIB, sIKi MaTepiaj 3MiCTOBOIO MOAYJIS
3aCBOIIM HEBYACHO, HE TOTPUMYBAIHCS Tpadika poOOTH, MPOMYCKAIH 3aHSATTS TOIIIO.
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