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1. Onuc HaBYAJIBLHOI AMCHUILTIHA

«XImian

(Ha3Ba)

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

OCBiTHIl CTYIIHb

bakanasp

CoemiaibHICTh

205 — icoBe rocroIapcTBO

OcBiTHA porpama

JlicoBe rocronapcTBo

XapakTepucTHKA HABYAJIBbHOI U CHUILTIHA

Bun

O00B’a3K0Ba

3arajyibHa KiJIbKICTh TOAUH

150

Kinpkicts kpeautiB 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 45 200. 8 eo00.
CamocriitHa po6oTa 75 200. 136 2o00.
[HnuBinyanbHI 3aBAaHHS - 200. - 200.
KinpKicTh THXKHEBUX ayIUTOPHUX 5 200.

TOJUH /7S IGHHOT )OPMU HaBUAHHS

IToxa3HMKH HABYAJIbLHOI AUCHHUILIIHY 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 75 200. 106 2o00.
[HnuBinyaNbHI 3aBAaHHS - 200. - 200.
KinbKiCTh THKHEBUX ayTUTOPHUX 3 200.

TOJIMH ISl ICHHOT (pOpMU HaBUAHHS




1. Mera, 3aBJaHHS TAa KOMIIETEHTHOCTi HABYAJILHOI AUCHHUILTIHA

JlocSITHeHHSI XIMIYHOI HayKH IIMPOKO BUKOPHUCTOBYIOTH B 0araTbox HampsiMKax
XiMi3arii cy4acHOTO JIiCOBOTO TOCIOIaPCTBA. 3aCTOCOBYIOTh PI3HOMAHITHI MiHEPaJb-
H1 700OpHBa, B TOMY YHCII 3 MIKpOEJIEeMEHTaMH, YJ0OpIOBalIbHI CyMIIll, PIIKI KOM-
IJICKCHI JOOpHUBa JJIs BIJIKPUTOTO Ta 3aKPUTOr0 IPYHTY. BHKOPHUCTOBYIOTH XiMIUHI
npenapary Mmij 4ac MpOBEJICHHS 3BUYalHUX Ta IHTEHCUBHUX TEXHOJOTIH BUPOIILYBaH-
HS1 JTICOBUX KYJIBTYp, 3aX0/IiB XIMIYHOT Memiopallii IpyHTiB (BallHyBaHHS, T1IICyBaHHS,
60poThOa 3 3aCOJICHHSIM) Ta 1H. 3 KOKHUM POKOM PO3IIUPIOETHCS aCOPTUMEHT TMperna-
paTiB XIMIYHOTO 3aXMCTy POCIWH BiJl IIKITHUKIB Ta XBOPOO JTICOBUX KYJIBTYD.

EdexTuBHE 3aCTOCYBaHHS HMIMPOKOTO ACOPTUMEHTY PI3HUX XIMIYHUX PEYOBUH
MO>KJIMBE JIMIIIE HAa OCHOBI iX HayKOBO OOIPYHTOBAHOTO JIO3YBaHHS, 1110 MOTPEOYE Bif
CIICLIATICTIB TEBHOTO PIiBHA XIMIYHMX 3HaHb. BMIHHS BU3HA4YaTH BMICT XIMIYHUX
€JIEMEHTIB B 00’€KTaX HABKOJIMIIHBOTO CEPEJOBUIIA - IPYHTaX, BOJII, POCINHAX, J10-
3BOJIIFOTH CB1IOMO BHOCUTH MiHEpPaJIbHI 100pHUBA, MPOBOJUTHU MPOQPIIaKTUYHI €KOJIO-
T1YH1 3aX0/IM 1 TAKUM YMHOM BYACHO 3aXUILATH JIIOAUHY 1 TPUPOY BiJ il MIKIJTUBUX
3a0pyIHIOIOYUX (PaKTOPIB.

3 METOI0 palioHATBHOTO, EKOHOMIYHOTO Ta €KOJIOTTYHO OE3MeYHOr0 BUKOPHC-
TaHHS XIMIYHHUX CIIOJYK Ta MpenapariB MaOyTH1 (axiBIi JICOBOTO rOCHOJapCcTBa
MOBUHHI HE TUILKM MaTH TNEBHHU 3amac XIMIYHUX 3HaHb, ajie 1 MEePEeTBOPUTHU iX Ha
MPAKTUYH1 HABUYKH Ta YMIHHS.

Jucnurmiina «XiMish» HaJIEKUTh JI0 3arajbHOOCBITHIX (pyHAaMEHTaJIbHUX JUC-
IIUIUIIH, 3HAaHHS SKOI HEOOXITHI JUIA TOJAJIBIIOr0 BHUBYEHHS mpodeciiiHo-
OpPIEHTOBAHUX Ta CIEMiaIbHUX JUCHUILTIH. OCBOEHHS OCHOB XiMii € HEOOX1JHUM JIaH-
IIIOTOM Y TPYHTOBHIN MIATOTOBII KBalTi(hiKOBaHMX CIEHIATICTIB JIICOBOTO TOCMOAApC-
TBA.

OCHOBHOIO Memoto BUBUCHHS Kypey «Ximisy € 3a0€3MeUeHHs] CTYJEHTIB 3HaH-
HSIMH OCHOB XIMii, SIK1 IOIOMOKYTh iM 100pe 3acBOiTH MPOQIIIOI0Yl AUCIMIUIIHHY, a B
NPaKTUYHINA poOOTI OyAyTh CHPHUSATH PO3YMIHHIO XIMIYHUX aCMEKTIB 3aXO[iB, CIpSsi-
MOBaHHX Ha IMOKPAIICHHS SKOCTI JIICOBOT MPOYKIIIi.

Ocnoeni 3ae0anna Kypcy «Ximiay:

® 33aCBOEHHSI OCHOBHUX 3aKOHOMIPHOCTEH XIMIYHMX NEPETBOPEHb, XIMIYHUX BJa-
CTUBOCTEM O10r€HHUX €JIEMEHTIB Ta iX HAaWBAXKJIMBIIIUX CIOJIYK, 0COOJMBOCTEN
MPOLIECIB, IO BIAOYBAIOTHCS Y MPUPOII, XIMIYHOMY, CUIBCHBKOTOCIIOAAPCHKOMY
Ta JIICOBOMY BUPOOHMIITRI;

® 3aCBO€HHS TCOPETHYHHMX OCHOB OPraHIYHOI XiMii, aHANITHYHOI XiMii Ta METOIiB
SAKICHOTO 1 KUTBKICHOTO XIMIYHOTO aHaji3y TPYHTIB, MiHEpaJIIbHUX TO0OpUB, 3a-
cOO01B 3aXHCTY JICOBUX KYJbTYp Ta 0OOpOOKH HACIHHS, TPOIYKIIIi JICIBHUIITBA,

® OBOJIOAIHHS OCHOBHMMHM MPUHOMAMU BUKOHAHHS XIMIYHOTO EKCIEPHUMEHTY,
crocobamu oOpoOKH Ta y3arajibHEHHS OJIepKaHUX PE3YJIbTaTIB;

® CTBOPCHHS y CTYJEHTIB MIITHUX XIMIYHUX 3HAHb, K1 HEOOXITHI JIJIsl TTOAAJIBIIO-
0 BUBYEHHS CHELIAIbHUX AUCLHILIIH;
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e HaOyTTs CTyJeHTaMH BMiHb BUKOPHUCTOBYBATH OJIEp)KaHl 3HAHHS 1 HABHUUKH Y
MPAKTUYHOMY JIICOBOMY BUPOOHUIITBI.
Y pesynbpTaTi BUBYEHHS XiMIi CTYACHT TMOBUHEH
3Hamu:
» OCHOBHI TEOPETUYHI MOJIO)KEHHS 3arajibHO1, HEOPraHiYHOi, OPraHiuHoO1,

AHATITUYHOI, (PI3UIHOI Ta KOJIOiTHOT XiMii;

0CcO0IMBOCTI XiM1i O10T€HHHUX €JIEMEHTIB Ta X HaBaKJIMBIIIUX CIOJYK;

pOJIb O10T€HHUX €JIEMEHTIB Y KUTTEAISIIBHOCTI POCIINH;

0COOJIMBOCTI XiMii HAWBAKJIMBIIIUX KJIACIB OPTaHIYHUX CITOIYK;

CyTh, IEPEBAry Ta HEJOIIKUA PI3HUX METO/IB aHAJITUYHOTO aHAI3Y;

3aCTOCYBAaHHS XIMIYHHMX CIHOJYK Y MPaKTHIIl JIICOBOTO TOCIOIapPCTBA.

emimu:

» KOPHCTYBAaTHUCS HABYAJILHOIO, METOJMYHOIO Ta JOBIIKOBOIO JITEPATYpPOIO;

» Ha OCHOBI ITOJIOXEHb CYYaCHOI 3arajbHOI XiMil mepedayaTi XiMiuHi Biac-
THUBOCTI CIIOJIYK, IO MICTSITh O10r€HH1 MaKpO- Ta MIKPOEJIEMEHTH;

» KepyBaTH TpOoIlecaMy, 110 BiI0YBAIOTHCS B JKUBIA MPUPOi, TPYHTaX: HOH-
HUM OOMIH, T1JIpOJii3, OKMCHEHHS-BIIHOBIICHHS, KOMILJIEKCOYTBOPEHHS, 1H;

» PO3PI3HATH KJIACH OPTaHIYHUX CIONYK, BAXKJIMBUX JUIS MPOLECIB KUTTEII-
SITBHOCTI POCIINH;

» BHUKOHYBaTH 0a30Bi €KCIIEPUMEHTAIBHI POOOTH, IO CKIAJAI0Th OCHOBY Xi-
MIYHOTO aHaji3y, y3arajJbHIOBaTH Ta CUCTEMAaTH3yBaTH OJIEpKaHi pe3yJibTa-
TH;

» BH3HAYATU SKICHUM Ta KITBKICHUN CKJIAJ IITYYHHUX 1 MPUPOAHHUX 00’ €KTIB,
1[0 MAIOTh BaXJIMBE 3HAYEHHS B JJICOBOMY I'OCIIOJAPCTBI;

» BUKOPHCTOBYBAaTH HaOyTi 3HaHHS, YMIHHS, HABUUYKH JJIT BUBUCHHS 3arajib-
HOO10JIOTTYHUX Ta CHEMIAIBPHUX TUCIMIUNH, JJI BUPIMICHHS MPaKTUIHUX
MUTaHb JIICOBOTO TOCIOIapCTBA.

YVVVYVYY

HalyTTst KOMIETEHTHOCTE:
3azanvHi komnemenumuocmi (3K):
. 3gatHicTh 30epirath Ta MPHUMHOXKYBAaTH MOpPAJIbHI, KYJIBTYpPHI, HAYKOBI I[IHHOC-
TI 1 JOCSTHEHHS CYCIUIbCTBA HA OCHOBI PO3YMIHHS ICTOpIi Ta 3aKOHOMIPHOCTEH
PO3BUTKY MPEAMETHOT 00JIacTi, 11 MiCI y 3arajlibHiil CUCTeMI 3HaHb PO TMPUPOAY 1
CYCHUILCTBO Ta y PO3BUTKY CYCIIJILCTBA, TEXHIKA 1 TEXHOJIOTIH.

3HaHHS Ta pO3YMIHHS MPEeIMETHOT 00JacTl Ta pO3yMiHHS Mpodecii.

3aTHICTb BUMTHUCS 1 OBOJIOJIBATM CYYaCHUMM 3HAHHAMU Ta JOCIIIHUIBKAMU

HaBHYKaMH.
. 3MaTHICTD 10 a0CTPAKTHOTO MUCJICHHSI, aHATI3Y Ta CHHTE3Y.
. 3MaTHICTh 10 TONIYKY, 0OpoOJieHHsI Ta aHaii3y 1HQopMallii 3 pi3HUX JKeped.
3MaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX CUTYAIIisX.
. I[IparaeHHs 10 30€peKEHHS] HABKOJIMIITHBOTO CEPEOBHIIIA.
. HaBnuku 3a1iicHeHHsT Oe31e4HO01 TISIJIbHOCTI.



— TIOBHOTO TEPMIHY JIEHHOT (3a04HO1) (hOpMH HABYAHHS;
— CKOPOYEHOTO TepMiHy JeHHOI (3209HO01) PopMHU HaBUAHHSI.
/* KUIBKICTh TOJIMH TSI CKOPOYEHOTO TEPMIHY JACHHOI Ta 3a04HOT ()OpMH HaBYAHHS

IIporpama Ta cTPyKTypa HABYAJBHOI TUCHUIIIHA «X i M | s1» nos

Ha3su 3MicToBUX
MOJYJIB 1 TEM

KinpkicTh roaun

neHHa gopma

3aouna popma

yCbOI0 y TOMY YHUCIIi yCbOI0 y TOMY YHUCIIi
bl 1ab. | c.p. b | n1a0. C.p.
1 2 3 4 3) 6 7 8 9
3microBuii Moayh 1. CydacHa cMCTeMAaTHKA HEOPraHiYHUX CHOJYK i XiMiYHMX peakuii
Tema 1. Ximizamis cy- 4/*3 2/*1 -[*- 1/*1 2/*1 -[*- -/*- 2/*1
YacHOro JIICOBOIO TIoOC-
110J1apCcTBa
Tema 2. CygacHe Tpak- 6/5 212 2/1 212 4.5/45 | 0.5/0.5 - 4/4
TyBaHHS OCHOBHHMX IIO-
HATH 1 3aKOHIB XIMIYHOT
CTEeX10MeTpii.
Tema 3. CyuacHa cucre- | 11/10 212 4/3 4/4 11/12 - 1/2 10/10
MaTMKa  HEOpPraHIYHHUX
CHONYK 1 XIMIYHUX pea-
KITiH.
Tema 4. Koopaunariitai 716 2/1 212 3/3 7.5/2.5 | 0.5/0.5 1/- 6/2
(KOMIUIEKCHI) CIIOJIYKH
Pazom 3a 3micToBHM 26/22 8/6 8/6 | 10/10 | 25/20 1/1 212 22/17
Moaysem 1:
3micToBHi MOslyh 2. ByaoBa aToma i Ximiunmii 3B'sI30K
Tema 5. CyuacHi ysaB- | 10/8 2/2 2/2 6/4 13/13 1/1 -/- 12/12
JeHHs Tpo OymoBY aro-
MiB XIMIYHHX €JI€MEHTIB.
Tema 6. Ilepioguunmii 6/6 2/2 2/2 2/2 11/11 1/1 -/- 10/10
3aKOH 1 MEpIOANYHA CHUC-
TéeMa XIMIYHHUX eJIeMEH-
tiB JI.I. Menneneena.
Tema 7.  XimiyHui 8/8 212 212 4/4 9/5 11 -- 8/8
3B’SI30K 1 OyJI0Ba Mojie-
KYIL
Pazom 3a 3mMicTOBUM 24/22 6/6 6/6 | 12/10 | 33/33 3/3 -/- 30/30
MoOAyJIeM 2:
3micToBHi MOy b 3. OCHOBHI 3aKOHOMiIPHOCTI XiMiYHMX NepeTBOPEHD

Tema 8. XimiuHa KiHe- 8/8 212 212 4/4 6.5/4 0.5/1 -I- 6/3
THKa Ta XiMI4Ha pPIBHO-
Bara.
Tema 9. ®izuko-xiMiuHa 8/7 212 212 4/3 10.5/9 | 0.5/1 212 8/6
IpUPOJIa PO3UUHIB.
Tema 10. T'igpomiz co- 8/7 2/2 212 4/3 7.5/8 0.5/1 11 6/6
nen.
Tema 11.  OxkwucHo- 8/8 212 212 4/4 11.5/8 | 0.5/1 1/1 10/6
BIZIHOBHI TIpolleECH Ta
YMOBH iX mepeoiry.




PaszomMm 3a 3MicTOBUM 32/30 8/8 8/8 16/14 36/29 2/4 4/4 30/21
MoayJIeM 3:

3mictoBuii Moayib 4. Ximist 6i0reHHUX eJieMeHTIB Ta iX CHOJIyK
Tema 12. 3aransui Baac- 6/6 2/2 2/2 2/2 5/5 0.5/1 0.5/1 4/3
THBOCTI HEMETAIIB Ta IX
HalBa)XIUBIIIHUX  CIO-
TyK.
Tema 13. Hemerayu VII- 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-
BKJIUBIIII CITOTYKH.
Tema 14. 3aranbHi Biac- 6/6 212 212 212 717 0.5/1 0.5/1 6/5
THBOCTI METAIIB.
Tewma 15. Ximis oprani- 13/10 2/2 5/2 6/6 9/10 0.5/1 0.5/1 8/8
yHHX criosyk Kap6ony.
Pa3om 3a 3mMicTOBUM 33/30 8/8 11/8 | 14/14 | 26/28 2/4 2/4 22/20
MopyJem 4:

3MicTOBHIA MOITYJIb 5.

TeopeTrnyHi Ta eKcIepUMEHTAJIBLHI OCHOBH SIKICHOTO i KLIbKICHOTO

XiMiYHOr0 aHAJIi3y

Tema 16. TeopeTuuni
OCHOBH SIKICHOTO 1 KiJIb-
KICHOTO XIMIYHOI'O aHa-
JI131B.

44

2/2

-

2/2

71-

-

1/-

6/-

Tema 17. SxicHuii aHa-
J1i3 KarioHiB 1 aHioHIB I-
III ananiTuyHUX rpyn

44

2/2

2/2

71-

1/-

6/-

Tema 18. Anami3 kpwuc-
TaJi4HOl PEYOBUHU HeE-
B1JIOMOTO CKJIAJTy.

4/4

22

212

Tema 19. Turpumerpu-
YHI METOAU KIJIBbKICHOTO
a”amizy. Metoa Kucio-
THO-OCHOBHOTO  THUTPY-
BaHHSI.

4/4

212

212

10/-

2/-

8/-

Tema 20. Metoau oxwuc-
HO-BITHOBHOTO  THUTPY-
BaHHA. MeToq mnepMmaH-
raHaTOMETPIi.

4/3

21-

2/2

71-

1/-

6/-

Tema 21. Merog Kom-
TJICKCOHOMETPUYHOTO
TUTPYBaHHS.

4/3

22

Tema  22. di3uKo-
XIMI4HI METO/IM aHAIi3Yy.

4/3

2/-

2/2

4/-

4/-

Pazom 3a 3micTOBUM
MOJTyJIeM 5:

28/22

2/2

12/6

14/14

34/-

30/-

YcLoro roguu:

150/120

30/30

45/30

75/60

150/120

6/6

8/8

136/106




4. Temmu ceMiHAPCHKHUX 3aHATH

Ne Hazpa temu KinpkicTb
3/m TOJIUH
1 -
5. Temu npakTHYHUX 3aHATH
Ne Ha3Ba Temu KinpkicTb
3/m TOJIUH
1 -
6. Temu 1a00paTOPHUX 3AHATH
Ne Kiib-
a/n Ha3zsa Temu KT
TOAMH
1. Beryn. O6nagnanHs Ta nmpaBuia poOOTH B XiMiuHill mabopatopii. TexHika 2
6e3nexku. MeToay BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY.
2. Po3paxyHkH 3a CTEXiOMETPUYHUMH 3aKOHaMHU (MacOBOI YaCTKU €JICMEHTIB 2
y CIIOJIYKax, BUX1Jl IPOAYKTIB peakxiii, eKBiBAJICHTY PEUOBHUH iH.)
3. OpneprxkaHHs Ta XIMIYHI BIIACTHBOCTI OKCHJIIB, TIPOKCHUIB, CoNeil (cepen- 2
HIX, KHCJIUX, OCHOBHUX ).
4. JlaGopaTopHi AOCHIPKEHHSI TEHETUYHOTO 3B'SI3KY MIXK KJIacCaMH HEOpraHid- 2
HUX CIOJIYK.
S. CkiaganHs eJIeKTPOHHUX (OPMYIT aTOMIB Ta BU3HAYCHHS BAJIEHTHOTO CTa- 2
HY, CTYIIEHIB OKUCHEHHS €JIEMEHTIB y CHOJIYKaX.
6. ExcrniepuMeHTanbHEe OCHIDKEHHS 3MIHHM BJIACTUBOCTEH €JIEMEHTIB Ta iX 2
CHOJYK 0 mepiosiax i rpynax nepioguynoi cucremu /1.1 Menneneena.
7. BuBueHHS 3a7€KHOCTI XIMIYHUX BIACTUBOCTEN CHOMYK BiJ TUITY XIMIYHOTO 2
3B'SI3KY, IO B HUX pealli3y€eThCsl.
8. JlocniKeHHs BIUTUBY TEMIIEpPaTypH Ta KOHIEHTpallil pearylounx pedoBUH 2
Ha MIBUKICTh XIMIYHOI PEAKITIi.
9. Peaknii B po3unHax enekTpoiTiB. JIabopaTopHi JOCHIKEHHS XIMIYHUX 2
BJIACTUBOCTEN PO3YMHIB €JIEKTPOJIITIB.
10. | Busnavenns pH cepemoBwuia 3a J0MOMOror iHauKaropis, pH-merpy, iio- 3
HOoMepy. ExcriepuMenTanbHe BUBUCHHSI TIPOLIECY T1ApOJIi3y cojied Ta (ak-
TOpIB, 1110 BIUIMBAIOTh Ha HBOTO.
11. | ExcnepuMeHTanbHEe BUBYCHHS BIUIMBY CEPEJOBHINA Ha XiJ OKHUCHO- 2
BiTHOBHHX PEaKIIiil.
12. | ExcnepuMeHTaNbHE MOCITIHKEHHS XIMIYHUX BIIACTUBOCTEH CIIONYK eleMe- 2
HTiB VII-A -V-A rpynu.
13. | JlocmipkeHHS XIMIYHUX BIIACTUBOCTEH CIIOJIYK OIOT€HHUX METaiB. 2
14. | HocmimkeHHsT XiMIYHHX BIIACTHBOCTEW KapOOHOBUX KHCJIOT, CITUPTIB (eTa- 2
HOJIy Ta IJILEPOITy), )KUPIB.
15. | BuBYeHHS BIIACTHBOCTEH BYTJIEBOMAIB: MOHOCAXapHUIiB (TIFOKO3H i PPYKTO- 2
3M), TucaxapuiB (caxaposn), noyuicaxapuis. I'iaposi3 Kpoxmaiio.
17. | 3acBO€HHS TE€XHIKM BUKOHAHHS aHAJIITUYHHUX ONepalii SKICHOro XiMI4YHOTO
ananizy. EkcriepuMeHTanbHe BUBUCHHS JIii TPYIIOBOTO PEareHTy Ta peaKilii 2
BUsBJICHHS KaTioHIB 1 aHioHiB | 1 [II-01 aHanmiTHyHMX TpyIL.
17. ExcniepumeHTanbHe BU3HAUEHHS SIKICHOTO CKJIaJy HEB1IOMOi pE€YOBUHU Ha 2
MPUKIIAJIl COJIEeH.
18. | KinbkicHuii anamni3. [IpuroryBanHsi po3uuHIB 337aHOT KOHILIEHTpalii. MeTo
HelTpanizauii. EkciepumeHTansHe BU3HAUYE€HHS THMYAacoOBOi TBEPAOCTI BO- 3
JIH.




19. Metoau penokcmetpii. [IpuroryBanHs poOoUHX pO3YHHIB METOIY IIEpMaH-
raHaTOMETpii Ta BCTAHOBJICHHS 1X KOHIIEHTpAIIii. 3
ExcrniepumeHTanbpHe BU3HaUeHHs: -BMicTy @epymy B coii Mopa; - BMicTy
HITPUTIB.

20. |MeTton KOMIUIGKCOHOMETPUYHOTO TUTPYBaHHS. BU3HA4YeHHS BMICTY KYII- 2
pyMYy Ta 3arajbHOI TBEpPAOCTi BOAU

21. | ®i3uKo-XiMIYHI METOJIM aHATI3Y Ta iX 3aCTOCYBaHHS. 2

Bcboro nabopatopHux 3aHATb. 45 ropa.

7. KOHTpPO/IbHI NMTAHHA, KOMILIEKTH TECTIB /i1 BU3HAYEHHSI PiBHA
3aCBOCHHS 3HAHb CTyJI€eHTAMM

KoHTponbHi nutaHHAa 3 Kypcy "X I M IS”
(cnemianpaicTs 205 — micoBe TOCIOAAPCTBO)

1. OCcHOBHI HaMPSMKH XiMi3arlii JJICOBOTO rOCIOIapCcTBa.

2. OCHOBHI MOHATTA aTOMHO-MOJIEKYJIIPHOI'O BUEHHS: MOJIEKYJA, aTOM, XIMIYHMHA €JIEMEHT,
MPOCTa Ta CKJIa/IHA PEYOBHHA, BITHOCHA aTOMHA Ta MOJICKYJISIpHA MacH, MOJIb, MOJISIpHA Maca.

3. OCcHOBHI cTeXiOMETPHUYHI 3aKOHHU XiMii Ta iX 3aCTOCyBaHHS.

4. OCcHOBHI IOJIOXKEHHS Cy4yacHOI Teopii OyJoBHM aToMa. XBHJIbOBA MpHUpoJa enekTpoHa. Ilo-
HATTSI PO OpOiTanb, EHepreTU4Hi piBHI Ta MiAPiBHI, iX eMKicTh. KBanTOBI uncna. [locmigoBHICTH
3anoBHeHHs opOitaneit enekTpoHamu. [Ipunnun Iayni, npaBuino XyHnna, npasuia KiiedkoBCbKOTO.
EnextponHi ta enextpoHHO-rpadiuHi GopMynu aTomiB, iX 3aCTOCYBaHHS JJIs BUSHAYCHHS BAJICHT-
HUX CTaHIB Ta CTYIICHIB OKUCHEHHS €JIEMEHTIB y CIIOJTYKaX.

5. Ilepiognuna cucrema JI.I. MenneneeBa, ii crpykrypa. [loHATTS mpo rpymu, MiArpymnw,
nepioau, s-, p-, d-enementu. CyyacHe GopMyItOBaHHS MepioAnvHOro 3akoHy. OCHOBHI 3aKOHOMIp-
HOCTI MEpIOANYHOI CUCTEMU: 3MiHA PajJilyciB aTOMIB, €HEprii 10Hi3alllil, eJIEKTPOHETaTUBHICTI, KHC-
JIOTHO-OCHOBHMX, OKMCHO-BITHOBHUX, METAIIYHUX Ta HEMETATIYHUX BJIIACTUBOCTI €JIEMEHTIB IO Ie-
piojax i rpymnax.

6. CydacHi ysBJI€HHS MPO XIMIYHHMM 3B'130K. OCHOBHI XapaKTEPUCTUKU XIMIYHOTO 3B’S3KY.
Tunu ximiyHoro 3B’s3Ky. KoBanmeHTHHi 3B’s130K. OOMIHHHMN Ta JJOHOPHO-aKIENTOPHUN MEXaHi3M
YTBOPEHHS KOBAJIEHTHOTO 3B’S3Ky. BIacTHBOCTI KOBaJIEHTHOrO 3B’ 13Ky. MoHHHif 38 s130K. [Ipupoma
MOHHOIO 3B 43Ky SK TPAaHUYHOTO BMIIJIKy KOBAJIEHTHOTO MOJISIPHOTO 3B’53Ky. BiaminHOCTi HOH-
HOTO Ta KOBAJEHTHOTO 3B S3KIB. Bonnesuii 38'130k. MexaHi3Mm Horo yrBopeHHs Ta 0COOJIUBOCTI,
POJIb B YTBOPEHHI acoriariB. Mertaniunuii 38°s130k. MexaHi3M HOro yrBOpeHHs.

XiMIYHHI 3B’S30K Ta BAJICHTHICTh. XIMIYHUHN 3B’ SI30K Ta BIACTUBOCTI CITOJIYK.

7. Cy4yacHa HOMEHKJIAaTypa Ta NPUHIUIM Kiacudikalii HeopraHiyHuxX croiyk. Ojep:kaHHs Ta
XIMIYHI BJIACTUBOCTI KHMCIIMX, OCHOBHMX, IMOJBIMHUX, 3MIlIaHUX CoOJIeH. ['eHeTHUHMI 3B’SI30K MiX
OCHOBHHMMH KJTaCaMH HEOPTaHIYHHUX CITOJTYK.

Knacudikarrist XiMivHUX peakIriil.

8. KoopaunaniiiHi crionyku. XiMiuHUH 3B'S130K B KOOpAMHALINHUX crioiyK. OCHOBHI 3aKOHO-
MIPHOCTI Ta €Tanu YTBOPEHHSI KOMIUIEKCHOTO HOHy. Teopist 0y10BH KOOPIUHAIIIMHUX CIOJIYK (T€O-
pis Bepuepa). TunoBi KOMIUIEKCOYTBOPIOBayi, JiraHau, KoopauHamiiHi yncna. Knacudikauis, Ho-
MEHKJIaTypa Ta XiMiuHi BJIACTUBOCTI KOOpJMHAIIMHUX CHONYK. JlMcolialis Ta KOHCTaHTa CTIMKOCTI
KOMIIJIEKCHOTO HOHY.



9. Ximiyna kiHeTnka. OCHOBHI MOHATTS XiMiuHOI KiHETHKH. [IIBHAKICTH XIMIYHUX pPEaKIIiil.
dakTopu, 10 BIUIMBAIOTHh Ha Hel. 3akoH mitounx Mac. [IpaBuno Bant-I'odda. [Tonsarts npo katani3
Ta WOro NPUPOY.

10. HeobopoTHi Ta 060poTHI peakmii. XiMmigHa piBHOBara. Koncranra piBHoBaru. Brimus 30B-
HIIHIX (aKTOPiB HAa XIMIYHY pIBHOBAry. 3MillleHHs XIMIYHOI PIBHOBAaru.

11. 3aranbHi ysBICHHS PO IUcHepcHi cucremu. Kiacudikaris qucrnepcHux cucreMm, iX Biac-
THUBOCTI Ta METOAH ojep>kaHHs. [IOHATTS mpo po34nHU, X POJIb Y CUCTEMI KUBJIEHHS pociuH. Dizu-
KO-XiMiuHa mpupoaa po3urHiB. CosbBaraiis 1 TerIoBuil epekT po3unHeHHs. [ToHATTS mpo kpucra-
noriaparu. CiocoOu BUpakeHHS! KOHLIEHTpAIIil pO3UHHIB.

12. BriiacTHBOCTI pO3YMHIB €JIEKTPOIITIB 1 HeeNneKTpoiTiB. OCHOBHI TOJIOXKEHHS TEOpii eeK-
TPOJIITHYHOT Jucoriaiii. MexaHi3M eJIeKTpoJiTUUHO1 mucorianii. KigbKicHI XapaKTEepUCTHKH
MPOLIECy MUCOIIaIii: CTYMiHh Ta KOHCTaHTA eIeKTpoiTHYHOl aucomiamnii. CuiabpHiI Ta cnabki eneKT-
poritu. KoHcTranTa amcorrialii ciiaOKux eNeKTPONITIB, 1i B3a€EMO3B 30K 31 CTYMEHEM IHCOIialli.
AmortepHi enekrpority. Peakiiii B po3unHax enekTpotiTiB. MOHHI piBHSIHHS peaKiiii.

13. KomiraTuBHiI BJIACTUBOCTI PO3YUHIB HEEJICKTPOITIB. 3MiHA TeMIIEpaTypH 3aMep3aHHs Ta
kuminHs. [ToHATTS mpo Kkpiockorito Ta edymiockornito. OcMoc. OCMOTHYHHI THCK. 3HAYEHHSI OCMO-
THUYHUX €PEKTIB B KUTTEMSUIBHOCTI JKUBUX OPTaHi3MiB.

14. ®izuynHMil 3MiCT TOBEpXHEBUX ABUI (amcopOirii, koresii, aaresii). CopOmiifHi Iporecu Ta
ix TeopermuHe OOTrpyHTYyBaHHA. AjncopOuis ¢iznyHa Ta XimiuHa (xemocopOris). IloBepxHeBo-
aktuBHI (ITAP) 1 moBepxHeBo-iHakTHBHI pedoBUHH. ['1iapodinbHi 1 riapodoOHI TBepai Tija. SBuina
3MOYYBaHHS Ta PO3TIKaHHSA, IX NIPAKTUYHE 3HAYCHHSI.

15. Bona s cnaGkuii enexrponit. Monuuii 106yToK Boau. BogHeBHil i riapoKCHIbHMIL T0Ka3-
Huku. CriocoOu BuMiproBanHsl pH. 3araibHi BiIOMOCTI PO 1HAUKATOpU. XapaKTEPUCTUKA CEPEI0-
BHIIA pO34MHIB 3a gonomoror pH. Bydepni pozunnu. Mexanizm 0ydepHoi faii.

16. CyTp Ta NpUYMHM T1IPOJI3y cojiel. 3HaUEHHs MPOLECy TIAPOII3Y JUIS KUTTEMIAIbHOCTI
pociuH. Tunu rigponisy coneld. [IoHATTS mpo sBuUILE MOBHOTrO Tijgpomnidy. KoHcTaHTa Ta cTymiHb
rigponizy cosneit. dakTopu, 10 BIUIMBAIOTH HA 3MIMIEHHS XIMIYHOI pPIBHOBAru MpoOIIECIB TipOIIi3Yy.
[nsxu kepyBaHHS MpOIIeCaMU Tipodii3y. BB mpoIieciB riposi3y Ha peakilito cepeoBuIIa Ipy-
HTOBOTO po34nHy. [IOHATTS Mpo XiMIYHY MeJiopallito rpyHTiB.

17. 3aranbHi MOHATTS PO OKMCHO-BIAHOBHI Ipouecy. HaliBaxnuBiili OKHCHO-BIAHOBHI IIPO-
1IeCH, 110 BiOYBAIOTHCA Y POCIMHAX, TPYHTaX, MPUPOAHUX BojaX. CTyMmiHb OKUCHEHHS €JIEMEHTIB Y
crionykax. THMOBI OKMCHUKM Ta BiTHOBHMKH. OKHCHO-BIIHOBHA JBOICTICTh. [IpaBuia ckiagaHHS
PIBHSIHb OKHUCHO-BITHOBHUX peakiiil. Kimacudikaiisi okucHO-BiTHOBHUX peakiiiil. Brums cepenoBu-
1a Ha repedir OKUCHO-BIAHOBHUX peakiliid. [IoHATTS mpo OKMCHO-BITHOBHI MOTEHITIATK. Y MOBH Tie-
peOiry OKMCHO-BITHOBHUX peaKIliif Ta BU3HAUEHHS iX HAIIPSIMKY.

18. OcHoBu enektpoximii. [IoHATTS Tpo KOpo3ito MeTaniB. Buau kopo3iitHUX pylHYBaHb. 3a-
rajlbHa XapakTepUCTHKa KOpPO31MHUX MpoleciB. XiMiyHa Ta elekTpoximiuHa Koposis. IlIBuakicTs
KOpo3ii Ta (hakTopu, 1110 BIUIMBAIOTH Ha Hel. MeToM 3aXUCTy METalliB 1 CIJIaBiB BiJ KOPO3ii.

19. TonsaTTs Npo GioreHHi Makpo- Ta MiKpoeJeMeHTH. Ix GionoriuHe 3HaueHHs. 3aCTOCYBaHHS
CIIOJIYK IIUX €JIEMEHTIB y CHCTEMI KMBJICHHS Ta 3aXUCTY JICOBUX 1 CaJIOBO-TIAPKOBUX KYJIBTYP.

20. 3HayeHHd TiAPOreHy K HaWMOIIUPEHIIIOro exeMeHTa npupoau. CBOEPIIHICTh €1EKTPOH-
HO1 OyZ0BH aTtoma rifporeny. [lonoxeHHs T1iIporeHy B NepioAUYHIN CUCTEMI Ta CHEU(IYHICTD Ho-
ro BiactuBocTeil. Crioco6u noOyBaHHS, (i13MUHI Ta XIMI4HI BJACTUBOCTI BOJHIO. 3aCTOCYBaHHS BO-
JTHIO Ta MOTO CIIOJIYK.



21. Bona. 3HayeHHS BOJM y KUTTEIISUIBHOCTI EpeB, KyILiB, KBiTiB. Posib BOAM SIK pO3UMHHH-
ka. ['eomerpis 1 (i3uuHi BIACTUBOCTI ii MOJIEKYJ. AHOMaIii PiAKOTO 1 TBEPIOTO CTaHIB BOJIU.
XimivHi BmacTuBOCTi Boau. [Ipuposna Boja ta ciocodw ii ounIieHHs.

22. 3aranpHa xapakTtepuctuka enemeHTiB VII-A rpymu. OcobmuBocTi eneKTpoHHOI OymoBU
aTOMiB TaJOTeHiB. IX THIOBI BaJEHTHOCTI Ta CTyINeHi OKMCHEHHS y CIONyKax, (Gi3WuHi Ta XiMiyHi
BIIACTHBOCTI B eJIeMeHTHOMY cTaHi. OcobnauBocTi Ximii ¢ropy Ta #oro conyk. dropoBoaeHs, Gpro-
puIHA KUCIIOTa, GTOPHUIH; X XiMiuHI BiracTUBOCTI. CHomyku GTopy, XJIOpy B TEXHOJIOTIT 30epiranHs
Ta MepepoOKu JIepeBUHU. XiMis XJI0py Ta HOro crojyk. XJIOpOBOAEHb, XJIOPUIHA KUCIOTA, XJIOPH-
I; X XiMi4HI BJIACTHUBOCTI, 3aCTOCYBAaHHS B JIICOBOMY Ta CaJ0BO-IIAPKOBOMY rocrojapctsi. Oco0b-
nmuBocTi Ximii cronyk Bpomy, Moy, Mox sx MikpoenemeHT.

23. 3aranpHa xapakrtepuctuka enemeHTiB VI-A rpynu. OcoOauBOCTI €IeKTPOHHOI Oyn0BH
atomiB Oxcureny, Cynbdypy Ta i aHaOriB. IX TUIOBI BaleHTHOCTI Ta CTyNEHI OKHCHEHHS Yy CIO-
JyKax. 3HA4YeHHSA KHUCHIO B KUTTENISUIBHOCTI pociuH. Kpyroobir kucHio y npupozi. Ponb kucHro,
CIPKM Ta iX CIIOJIYK Yy JIICOBOMY Ta CaJl0BO-IIapKOBOMY rocrnofapctsi. Ximis cnoiayk Oxcureny. Ile-
POKCHJT BOJHIO, HOTO KUCJIOTHI Ta OKHCHO-BIJTHOBHI BIIACTHBOCTI.

24. Xiwmis cnonyk Cynbdypy: 1oOyBaHHS Ta XiMi4HI BIACTHBOCTI TiApOTeHCYIb(imy, OKCUIIB
cynbdypy, cyiabdaTHOl, cynb]iTHOI, CynbdiaHOI KUCIOT Ta iX cojieil. CynbhaTHa KUCI0Ta y BUPOO-
HUITBI MiHepanbHUX H00puB. [IpenapaTy )KUBICHHS Ta 3aXKCTY JIICOBHX 1 CaI0BO-TAPKOBUX KYJIb-
Typ Ha OCHOBI CyJIb()ypBMICHUX CHOIYK.

25. 3araipHa XapakTepuUCTHKa eneMeHTiB V-A rpynu. XapakTep 3B’43KiB Ta CTYIEHI OKHC-
HEHHsI eJIeMEHTIB y crionykax. Hirporen i @ocdop sik Giorenni enemenT. Pi3ndHi Ta XiMiuHI Biac-
TUBOCTI a30Ty 1 pocdopy. KpyrooOir azory B npupoai. OnepxkaHHs Ta XiMidHI BIaCTUBOCTI CIIOIYK
Hitporeny: amoHiaky, aMOHI{ TAPOKCUAY, OKCHAIB HITPOTeHY, HITPATHOI, HITPUTHOI KUCIOT, X CO-
neit. A30THI 10OpHBa.

26. OnepxaHHs Ta XIMIUHI BIACTUBOCTI CIIONIYK (hochopy: OKCHIIB, MOHO- Ta noiidocaTHux
KHCIOT, pocdatiB (cepeani, riapo-, Iuriipo-), nom ¢ocdaris. AcopTUMEHT dochopHuX 10OpUB; iX
XIMIYH1 BIJACTUBOCTI Ta OCHOBHI CIIOCOOM 100yBaHHSI.

26. IlonoxeHHs: MeTaliB y MEPIOJUYHIN CUCTEMI €JIEMEHTIB. 3arajbHa XapaKTepUCTHKa Me-
Tai1iB. OCOOIUBOCTI €IeKTPOHHOI Oy10BH iX aTomiB. Pi3UyHI Ta XIMIYHI BIACTUBOCTI MeTaliB. 3a-
KOHOMIPHOCTI 3MIHU XIMIYHOT aKTUBHOCTI METaJIiB Y Nepiojiax 1 rpynax nepioanyHoi cucremu. Ene-
KTPOXIMIYHHH psiJ] HAIPYT METAJIIB Ta OCHOBHI BUCHOBKH 3 HHOTO.

27. Harpiii, kaiii, Marniii, kanbliil ik 6i0MOrYHO AKTHBHI €IEMEHTH. IX PONIb y KUTTEMisIb-
HocTl pociuH. Kaniiini 1o6pua. Crionyky KajbIilo y 3aX0/1aX XIMIUYHOT MeJliopallii FpyHTIB.

28. bioreHni MeTany MOOIYHUX MIATPYN Ta iX CIIOJYKH. YUYacTh CIIONYK OIOTEHHHX METajiB
(Cu, Zn, Co, Ni, Mn, Fe,V, Mo Ta iH.) y mpoliecax, o BiJOyBalOTbCs B KHUBill MPUPOIi: HOHHOTO
0OMiHY, T1ApOITi3y, OKHCHEHHSI-BITHOBJICHHSI, KOMIJIEKCOYTBOPEHHS.

29. 3acTocyBaHHS CIIOJIYK METaJiB-MIKPOEIEMEHTIB Yy JIICOBOMY I'OCIIOAAPCTBI, CaiBHUIITBI.
Coni Kynpymy, Llunky, ®epymy, bapito, Mepkypito y cuCTeMi 3aXUCTy POCIHH.

30. KapOoH sk HaliBa)XMBINIHiA O10TeHHUN eJ1eMEHT. ATOMHI XapaKTepPUCTUKHU, BAICHTHI CTa-
HU Ta TUNOBI cTyneHi okucHeHHs KapOony. KpyrooOir kap6ony B mpupoai. Cuiimiil sk rpyHTO-
YTBOPIOIOUMH eeMeHT. XiMiYHi BJIaCTUBOCTI Ta 3aCTOCYBaHHS HEOpPraHiyHUX cnoiyk KapOony: xa-
p6ou(IV) okcun, kapboHaTHa KHUCI0TA, KapOOHATH, TiaporeHkapOoHaTH. Posib Byriekucioro rasy B
KUTTEAISITBHOCT] pocyivH. [TapHUKOBHI €eKT BYTJIEKUCIIOTO Ta3y.

31. Teopist ximiunoi 6ynoBu opraHiunux cnoiayk O.M. ByrnepoBa. Oco0auBOCTI OpraHiuHUX
cnonyk KapOony. Tunu XiMiuHUX 3B'SI3KIB B OpraHIYHUX cHodyKax. [IOHATTS mpo roMosioriuHi psiy,



¢bynkuionansHi rpynu. Knacudikaris, HOMEHKIaTypa Ta i30Mepisi OpraHiyHUX CHOIyK. EnexTpoHHa
OynoBa, peakiliiiHa 31aTHICTh, TUITH PEAKI[iil OPTraHIYHUX CITOTYK.

32. ByrneBoaHi Ta iX moxigHi. ['oMoJOriuHi psiiu Ta HOMEHKIATypa BYTJICBOJIHIB aJIKaHIB,
aJKeHiB, aNKiHiB. X XiMiuHi BJIacCTHBOCTI Ha MPUKIAAi MeTaHy, eTUIIEHY, alleTHIeHy, Oensomy. Oc-
HOBHI TOHATTS XiMii MOJIMEPHUX CIIONYK: €JIEMEHTapHUI JIAHITFOT, MOHOMED, TI0JIIMEp, peakIlii mo-
JimMepu3ariii, MoTiKOH IeHC aIlil.

33. Cnuptu 1 penonu. 3aranbHa XapaKTepUCTUKA 1 HOMEHKIIATypa OJJHOATOMHUX, 0aratoaro-
MHHX CHUPTIB, ¢eHomiB. BiaacTuBocTi cnupTiB 1 eHOMIB HA MPUKIAAA METAHOIY, €TaHOJY, TJIille-
puny, deHony. Ix 106yBaHHs, 3aCTOCYBAaHHS.

34. Anppaerinu i kapOoHOBiI KuciHoTH. DYHKIIOHAIBHI TPYNX 1 TOMOJIOTIYHI PAIU albICTiAIB 1
OJTHOOCHOBHHX KapOOHOBHX KHCIIOT. IX 0jlepykaHHsl, BIACTMBOCTI Ha IIPHKIaIi (opManberimy, ol-
TOBOTO aJIbJIETi/1y, METAHOBOI Ta €TAHOBOT KUCIIOT.

35. Knacudikamis, ¢i3udni Ta XiMi4HI BIaCTHBOCTI BYTJICBOJIB: MOHOCAXapH/IiB, -, MOJica-
xapuaiB. Kpoxmans, nemtonosa; cnocoOu 1o0yBaHHS Ta YTBOPEHHS B IPUPOJI, BIaCTUBOCTI, 3aCTO-
CyBaHHS. 3HAYCHHSI BYTJICBOIIB JIJIs )KUBUX OPTaHi3MiB.

36. AMiHH, aMIHOKHACIIOTH, OLIKH. 3aranpHi MOHSTTS, 3HAYCHHS 1X B MpOIECaxX >KUTTEI-
SUTBHOCTI )KUBUX OpPTaHi3MiB.

37. Knacudikarmis meroaiB anamitnyHoi XiMii. CydacHi BUMOTH O MacoBOTO aHAIi3y: eKCIIpe-
CHICTbB, YyTJIMBICTh, BIITBOPIOBAHICTh, TOYHICTD.

38. OCHOBHI MPHUHIMIK Ta MOHATTS SKICHOTO aHanizy. Makpo-, MiKpo-, HalliBMIKPOMETOIH.
[ToHATTS PO XIMIYHI pEeaKTHBH, aHANITUYHI peaKilii, BAMOTH 10 HuX. [locyn Ta peakTuBU B AKiCHO-
My HamiBMmikpomeroai. Kinacudikamis metoxiB sikicHoro ananizy. OCHOBHI eTany Ta TEXHIKa BHKO-
HaHHS XIMIYHOTO aHamizy. Binbip cepeanboi mpodu.

KTHUBHI Ta cenugiudi peareHTH. [poOHMIT Ta ciCTeMaTUYHUI aHaI3.

40. ITpuHuunu aHaIITUYHOI KiIacudikamii kaTioHiB. AMOHIauHO-(hocdaTHa Kiacudikaris Ka-
TioHiB. Ilepiia, npyra, TpeTs aHaNITUYHI TPYIU KaTIOHIB Ta iX 3arajibHa XapaKkTepHUCTHKA.

41. Tepuia ananitnuna rpyna karionis (NHa*, K¥, Na*). SIkicHi ananiTu4Hi peakiiii BUsBIICH-
Hs1 KaTIOHIB.

42. Jlpyra aHanmiTHYHa rpyna KaTioHiB. 3arajibHa XapakTepucTuka. Jlist TpylmoBoro peareHry ta
BIIACTUBOCTI ¢ocdaTiB, MO YTBOPIOIOTHCSA. Metoau po3aiuieHHs kaTioHiB Il aHamiTuyHOi rpymu.
AmnaniTHuHi peakuii BusBnenns xationis Fe?*, Fe3*, Mg?2*, Ca?*, Mn?*, AP,

43. Tpets aHamiTHYHA Tpymna KaTioHiB. [[is rpymoBoro peareHTy. AHANITHYHI peakiii BUSIB-
JIeHHS Ta PO3/liNeHHs KaTioHi Zn?*, Cu?*.

44. Knacudikauis anioHis. [lepmia, npyra, TpeTs aHaNiTU4HI TPYIH aHIOHIB. 3arajbHa Xapak-
tepucTuka. Jlis rpymoBux pearenTiB. SIKicHI aHaNiTHUHI peakiii BuABNeHHs aHioHiB SO042, POs%,
COs%, CI', Br, J, NOs', NOz.

45. CriocoOu miATOTOBKM PEUOBHH JI0 aHANII3Y: PO3UMHEHHs, CIUIaBJIECHHS, MiHepai3alis 610-
noriuHux 00’ekTiB. OCHOBHI €Tany aHaIi3y KPUCTAIIYHOT PEUOBUHUA HEBIJJOMOTO CKJIAy.

46. 3arajgpHa XapaKTEpUCTHKA Ta OCHOBHI TMOHATTS KuUTbKicHOTO aHamidy. Kiacmbikamis Ta
CYTh XIMIYHMX METOIB KIJIbKICHOTO aHalli3y, iX mepeBaru ta HeloJiku. TexHika poOOTH, po3paxyH-
KM Ha MPHUKJIa/l MiHEpaIbHUX J00pUB, 3aC001B 3aXUCTy pociuH. ParionansHuil BUOIp METOIB KUlb-
KicHOTO aHam3y. OCHOBHI MOJIOKEHHS Ta CYTh TPaBIMETPUYHOTO aHAIII3Y.

47. Knacuikaiis THTPUMETPUUYHUX METOJIB KUIbKICHOTO aHanmi3y. TeopeTudHi OCHOBU THT-
pUMETPUYHOrO aHami3y. Po3paxyHKH B TUTpUMETpUUHOMY aHami3i. CTaHJapTHI Ta CTaHJapTHU30BaH1



PO3uuHH, criocodu ix mpuroryBaHHs. CTaTUCTHYHA 0OpOOKa Ta y3araJbHEHHS Pe3y/bTaTiB aHAJi3y.
AOcCoJIIOTHA Ta BiJTHOCHA MOXUOKA aHaTi3Yy.

48. CyTtp MeTOay HeWTpamizamii Ta iioro MoxauBocTi. KpuBi TUTpyBaHHS, TOUYKa €KBiBaJICHT-
HocTi. [ToHATTA npo iHIUKATOPH, iX BUOIp, MOMIIKA THTPYBaHHS. BUMOrU 10 BHXiAHOT peYOBUHH
Mmetoay. IIpuroryBanHs craHAapTHUX 1 poOOYMX pO3uMHIB MeToay. IIpakTHuHe 3acTOCYBaHHS Me-
TOIy HEHTpasizalii Ha MPUKIIaAl BU3SHAYCHHS TUMYAcOBOI TBEPIOCTI BOJIH.

49. Knacudikariist METO/IiB peJOKCUMETPIi Ta X MpaKkTUYHE 3aCTOCYBaHHA. MeTo] epMaHra-
HaTOMeTpii. 3arajgbHa XapaKTepUCTUKA Ta MOXJIMBOCTI mMerony. CraHmapTHi Ta poOoYl pO3UMHHU.
BcTaHOBJIGHHSI TOUKM €KBiBAJIEHTHOCTI Ta YMOBH I€pMaHTaHATOMETPUYHUX BH3HA4YCHb. [IpUrory-
BaHHS Ta BU3HAYCHHS KOHILIEHTpAIil pO3YMHIB LIABJIEBOI KMCIOTH Ta Kajiil mepmanranary. Busna-
YeHHs KOHIIeHTpalii HoHiB pepymy (II).

50. CyTb Ta OCHOBHI MPUHUUIHN KOMIUIEKCOHOMETPUYHUX BH3HaueHb. [IOHATTS mpo merai-
iaukaropu. Po6oui po3unHM METOly Ta YMOBU BUKOHAHHS KOMIUIEKCOHOMETPUYHOTO THUTPYBAHHS.
3acTocyBaHHS METOJy KOMIUIEKCOHOMETPIT AJIsl BU3HAUYEHHS 3arajbHOi TBEPAOCTI BOJU, KOHLIEHTpa-
1ii HOHIB KyNpyMy, IUHKY, KaJIbIif0, MarHito, iHIIMNX MAaKpo- i MiKpOEIEMEHTIB.

51. Knacuoikariis (isuko-XiMidHIX METOAIB aHANi3y. IX cyTh Ta MosIuBOCTI. IlepcrexTuBu
PO3BUTKY 1 3aCTOCYBaHHS Cy4yaCHUX (PI3UKO-XIMIYHHUX METOJIB aHaJi3y Ui MOHITOPUHTY 3a0py-
HEHHSI TIOBITpPS, TPYHTIB, SIKOCTI BOAW B MPUPOAHIX Ta IITYYHUX BOJOHMAax, BUZHAYECHHS CKIIaay Mi-
HEpaJIbHUX JOOPHB, 3aCO0IB 3aXMCTY JICOBUX Ta CaJ0BO-TIAPKOBHUX POCIWH, KYIIiB, KBITiB, 1HIINX
010JI0T1YHUX 00’ €KTIB.

7. KomnnekTu TecTiB ANst BU3HAYEeHHA piBHFl 3aCBOE€HHA 3HAaHb CTyAeéHTaMMn

Konokeiym 3 modynro Ne 1
«CyyacHa cucrtemMatuka HeopraHi4YHUX CMOSYK i XiMiYHMX peakuin»
Bapianm Ne 1

1. OxapakTepu3yBaTH XiMi4HI BJaCTUBOCTI CyIb(aTHOI KUCIOTH.
2. CknacTy piBHSIHHS PEaKiliif, 3a JOMOMOTrOl0 SIKHX MOXHa 3A1MCHUTH TaKl IEPETBOPEHHS :

X—P205— H3PO4 — Cu3(PO4)2 — Cu(CH3COO), - CH:COOH
2
Caz(PO4)2—> H3POs — Zn3(PO4)2 — Na2ZnO2— ZnCl>
3. Hammcatu BC1 MOKITMBI peakilii, mo Bin0yBatoTbest Mk pepym 1) rizpokcuiom 1 XJI0pUIHOIO
KHCIOTOI0. J{aTu Ha3By MPOIyKTaM peaKilii.
4. 3akiHUMTU PIBHSIHHS peaKIii:

Ca(OH)2+ N203 — AgNO3+ HCl —
KOH +Fe2(S04)s — Zn(OH)2 + Ca(OH), —
CoO + HBr — KHCOs+ KOH —

5. Cxnactu cTpykTypHO-rpadiuni (opmynu cronyk: kami cynsdary, manras (II) rigpokconitpa-
Ty, Kalbliii KapOOHATY, HITPATHOI KUCIIOTH.
6. [laTu BiaIOBi/Ii HA TECTOBI 3aBJIaHHS:

1. BcTaHOBITL BiANOBiAHICTL MiXK KNacoM HeopraHiYHMUX CMOMYK Ta iX NpUKNagamu:
A okecuan 1. H3PO4 5. N20s
B OCHOBMU 2. Casz(POa4)2 6. NaOH
B KMCnoTu 3. CuO 7. Ca(OH)2
r coni 4, CuS0O4 8. HNO3
2. Coni, yrBopeHi kucnortoro H2SO4, HasnBarTbCS ...

| (snuwims 8idnosids 0dHUM criogom)




3. Cinb Cr2(SOu4)s yTBOplOETLCSA Nig Yac B3aemogpii H2SO4 3:

[ 1. Cr(OH)s; 2. CrOg; 3. Cr203 4. HaCr20y.

4, CTOCOBHO KUCNUX cofeli BipHUMU € TBepAXeHHSA:

1. NPOAYKT HEMOBHOTO 3aMilL€HHS TAPOKCUITBHUX FPYN OCHOBM Ha KUCMOTHWUI 3a5ULLIOK;

2. NPOAYKT HEMOBHOrO 3aMilLieHHSs rigporeHy 6araTOOCHOBHOI KMCNOTW Ha MeTarn 41 WOH aMOHito;
3. yTBOpIOIOTLCA Nif Yac B3aeMOAiT HaaNWLLKY KACMOTU 3 OCHOBOIO;

4. yTBOPIOKOTLCA Nif Yac B3aeEMOZii HAAULLIKY OCHOBU 3 KUCMOTOH.

5. B3aemogieto kynpywm (Il) rippokcuay 3 optococcaTHOO KUCNOTOK MOXHA OTPMMaTH (3arnexHo Big yMoB)
TakKy KinbKicTb conew ...

| (snuwime sipHy 6idrosidb yughporo, cknadime pigHAHHS peakuyitl)

6. MpoaykTom B3aemopii HaTpPiX rigpokcuay 3 kKapboHaTHO KUCIOTOKO € KACNa Cinb cknagy ...
| (enuwims chopmyny i Hassy uiei coni)
7. Bci coni cepepHi B paai cnonyk:

1. FeEOHCOs3, CaOHCI, CuOHNOs;
2. NaHCOQOs3, ZnHPQO4, Cu(HCO3);
3. CuS045H20, Cu(NO3)2, MgCl..

Konokeiym 3 modynro Ne 1
«CyyacHa cucrtemMaTtuka HeopraHi4YHUX CMOSYK i XiMiYHMX peakLin akuiny
Bapianm Ne 2

1. OxapakTepu3yBaT XiMi4Hi BIaCTUBOCTI KaJIbILIN T1IPOKCUITY.
2. CxyacTv piBHSHHS PEaKiiil, 3a JTOTIOMOTOIO SIKUX MOYKHA 31HCHUTH TaKi IIEPETBOPEHHS :

S — SO2 — SO3— H2SO4 — (NH4)2SOs - NH40OH — NH3z — (NH4)2HPOy4;
2
NaS04 ->X— Caz(POs)2—Ca(H2PO4)2—H3POs—H4P207;
3. Hanucatu Bci MOKIIMBI peakiiii, mo BigOyBatoTecss Mik KynpyM (1) rigpokcugom Ta HITpaTHOIO
KHUCJIOTOI0. JlaTh Ha3By MPOAYKTAM peaKIlii.
4. 3akiHYMTU PIBHSHHS PEaKIii:

N20Os + H,0 — Pb(NO3)2+ KJ —
Ca(NOs3)2+ K3POs — Al(OH); + KOH —
SOz + MgO0 — NaOH + NH4Cl —

5. Cxnactu cTpykTypHO-rpadiuni popmynu cnonyk: Gpepym(Ill) nurinporendocdary, Harpiii cu-
JKaTy, IUHK T'IPOKCOHITPATY, aJIFOMIHIM MAPOKCUAY.
6. /JlaTtu BigmoBimi Ha TECTOBI 3aBIAHHS:

1. BcTaHOBITbL BignoBigHICTbL MiX XiMiYHUMKU BNacTUBOCTAMM OKCUAIB Ta iX NPUKNagaMmm:
A OCHOBHWI1 OKCUp, 1. Sh203 5. PbO2
B  kucnotHui okeua 2. N203 6. SO3
B amdoTepHuii okeug 3. Li2O 7. CaO

2. Coni, yrBopeHi kucnortow H:S, HasMBaroTbCH ...

| (snuwims sipHy 8idrnoeidb 0dHUM crioeom)

3. Cinb MnSO4 moxHa oTpumaTu B3aemogiero HSO4 3:
[ 1. MnO2; 2. MnO; 3. Mn20v; 4. KMnOsa.
4. CTOCOBHO OCHOBHMX COJiel BipHUMU € TBEPAXKEHHS:

1. npoayKT HenoBHOro 3amiweHHss OH™ rpyn OCHOBM Ha KMCMOTHUI 3a5ULLIOK;

2. NPOAYKT HEMNOBHOMO 3aMilLIEHHSI MAPOreHy KUCNoTK Ha MeTar Y NOH aMOHito;
3. YTBOPHOKOTLCS Mif Yac B3aEMOZIT HaAMNWLLKY KACIOTM 3 OCHOBOI;

4. yTBOPOKTBLCA Nig Yac B3aemMogii HaA MWKy OCHOBW 3 KUCITOTOH.

5. B3aemopaicto chepym(lll) rinpokeunay 3 cynbcaTHOK KACNOTOK MOXHaA OTPUMaTH (3anexHo Big yMoB)
TaKy KinbKicTb conewu

| (enuwimsb sipHy 8i0noeidb yugporo, cknadimp pieHSIHHS peaky,il)




6. MpoaykTamm B3aemogii HitporeH(IV) okcuay 3 BoAaoto € ...

| (enuwime ¢gbopmynu i Ha3eu Yux criosyk)

7. Bci coni kucni B paai cnonyk:
1. AIOHSOg4, MgOHCI, FeOHNO3;
2. LIHCO:3, CuHPO4, Mn(HCO3)2;
3. FeS047H20, Ni(NOs3)z, MgCla.
4, FeOHSOq, Ni(NO3)2, KH2POa.

Konokeiym 3 modynro Ne 2

« bypoBa aTtoma Ta XiMiYHMW 3B’A30K»
Bapianm Ne 1

1. Po3kputu cydacHi ysBIICHHS IIPO CTaH €JICKTPOHA B aTOMI.
2. JlaTi XapaKTEpUCTUKY €JIEMEHTIB 3 OpsAIKOBUMHU HoMepamu Ne 24, Ne 38
*% Jlnst BIAMOBiNI 3aCTOCYBAaTH TaKy CXEMY:.
- 3TiTHO 3 PO3MIIIEHHSIM €JIeMEHTa B MIePIOINYHIA CUCTEMI BU3HAYUTH:
® BIACTHBOCTI €JICMEHTA - METaJl UM HEMETaI;
® 3araibHY KiJIBKICTh €IEKTPOHIB, KUTBKICTh EHEPreTHYHHX PIBHIB, KiJIBKICTh BaJICH-
THHX CJICKTPOHIB;
- CKJIACTH €JIEKTPOHHY Ta eINeKTPOHHO-Tpadiuny (popmynu.
- TpOaHaNIi3yBaTH BAJICHTHI MOXIIUBOCTI Ta CTYINEHI OKUCIICHHSI elIeMeHTa.
- HaBECTH MPUKIIAAN CHONYK (OKCHIH, TIAPOKCHIN), IO iM BiIOBIAIOTh.
- MATBEPIUTH PIBHAHHIMHM PEaKIiil X XiMiuHi BIaCTUBOCTI.
3. BU3HaUMTH THUITK XIMIYHOTO 3B’SI3Ky B CIIOJIYKaX:
o xynpym(Il) oxcun;
amMoHi#t Opomiz;
KaJbIill cynbdar;
IIWHK T1IPOKCHI;
noxn.

4. Jlatv BIAIOBiAl HA TECTOBI 3aBIAHHS:

1. BcTaHOBITb BigNOBiAHICTL MiXK KBAHTOBUMMW YUCIIaMU Ta X MOXITMBUMMU 3HAYEHHAMM:
A ronosHe (n); 1. +% 1a -V
B nobiyvne (I); 2. Big + | mo — I, 3okpema O;
B MarHiTHe (mj); 3. Big 1 00 ;
r cniHose (Ms); 4, Big 0 go n-1.
2. CniHOBe KBaHTOBE YMCIIO XapaKTepuU3ye ...

(snuwims 8ipHy 8idnoesidb criosamu)

3. 3HauyeHHsA op6iTanbHOro KBaHTOBOIO YNCIa 0O6YMCIIIETLCA 3a (POPMYIIOHD ...

(snuwims ¢popmyny)

4, KinbkicTb op6iTanei Ha f-nigpiBHi cTaHOBUTL ...

(snuwimb 8ipHy 8i0rnoeidb LugpPoro)

5. MakcumanbHa KinbKicTb eneKTpoHiB Ha d-nigpiBHi CTAHOBUTDL ...

(snuwimb 8ipHy 8i0rnoeidb Yucriom)

6. BcTaHOBITb BiANOBIAHICTL MiXK TUNOM efnleMeHTa Ta BaneHTHMMM eNeKTPOHaMM B MOro aToMi:
( A S - eneMeHT 1. 3d%4s24p°;
B p - ENeMeHT; 2. 3d%4s24pS;
B d - enemeHT; 3. 3d64s24p°,
7. MocninoBHiCTbL 3aNOBHEHHs1 op6iTanen enekTPoHaMN BU3HAYAETLCA NPaBUIIOM:
| 1. lNyHAa; 2. Kne4ykoBCcbKOro; 3. BaHnt-lodbda; 4. Mayni
8. MocnigoBHicTbL 3aNOBHEHHs1 op6iTanen enekTpoHaMn Mae 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 modynro Ne 2

«bypoBa aTtoma Ta XiMiYHUN 3B’AA30K»
Bapianm Ne 2

1. TToHATTS PO €IEKTPOHHY OOOJIOHKY aTOMa, ii EMKICTh
2. JlaTi XapaKTEepUCTHKY €IIEMEHTIB 3 MOpAAKOBUMU HoMepamu Ne 35, Ne 48
*% Jlms BIAIMOBIZI 3aCTOCYBaTH TaKy cxXeMmy:.
- 3TiJTHO 3 PO3MIIICHHSIM EJIEMEHTA B MIEPIOINYHINA CUCTEMI BU3HAYUTH:
e BIACTHBOCTI €JIEMEHTA - METaJ UM HEMETAT;
® 3arajbHy KiTbKICTh €EKTPOHIB, KUIbKICTh €HEPreTUYHUX PiBHIB, KiJIbKICTh BajeH-
THHX CJICKTPOHIB;
- CKJIaCTH €JIEKTPOHHY Ta eNeKTPOHHO-TpadiuHy GpopMyIn.
- MPOaHaTi3yBaTH BAJIEHTHI MOXJIMBOCTI Ta CTYIIEHI OKUCIICHHS EJIeMEHTa.
- HaBECTH MPUKJIAAN CHOIYK (OKCHIH, TIAPOKCUIN), IO iM BiIOBINAIOTh.
- MATBEPIUTH PIBHAHHSIMH PEaKIliil iX XiMidHi BIaCTHBOCTI.

3. BusHauuTy THIM XIMIYHOTO 3B’SI3KY B CIIOJIYKaX:
o wmanrad(ll) rinpokcokapbonar;

AIFOMIHIA OKCHI;

dbepym(IIl) cynbdar;

IIMHK HITpAT;

a3oT.

4. Jlatv BIAIOBiAl HA TECTOBI 3aBIAHHS:

1. Cxemi nepetBopeHHsi Cl° — ClI- — CI* BignoBigae Taka nocnigoBHICTb:
1. 1s22s22p®3s? 3p%; 3. 1s22s22p®3s? 3p5;
2. 1522s22p®3s? 3p3; 4. 15225%2p%3s23p°.
2. BcTaHOBITbL BiANOBIQHICTL MiXk aTOMOM efieMeHTa Ta KiNbKiCTIO 36 yA)KeHUX CTaHiB, WO BiH Ma€:
A XIop; 1. OVH;
B docdop; 2. OBa;
B Oapint; 3. K]
r HaTpin; 4. >KOOHOrO.
3. 3aranbHa enekTpoHHa popMyria 30BHILLHbOrO eHepreTMYHOro pPiBHA aTOMIB NYXKHUX MeTarniB Mae
BUrNaA:
1. nsi; 3. ns2np®;
2. ns? 4. ns2np®.
4. MarHiTHe KBaHTOBE YMUCII0O MOX€e MaTH 3HAYEeHHSA

| (snuwims sipHy 8idriosidb nimepamu ma yucnamu)

5. KinbkicTe opGiTanen Ha eHepreTMMHOMY NiAPiBHI BU3HAYAETLCA 3HAYEHHAM ... KBaHTOBOIO YMcna.

| (snuwims sipHy 8idrogidb 0dHUM criogom)

6. MakcumarnbHa KinbKiCTb eNeKTPOHIB Ha S-NiApiBHI CTAHOBUTL ...

| (snuwims sipHy 6idrosidb yughporo)

7. BcTaHOBITbL BiANOBIAHICTL MiXK TUNOM eneMeHTa Ta BaJieHTHUMM eJIeKTPOHaM1 MOro aToma:
A S - enemeHT 1. 3d%4s24pt;
B p - enemeHT; 2. 3d%4s4p?;
B d - enemeHr; 3. 3d%4s24p°;
8. 3 nepeniyeHMxX XxapaKkTepUCTUK aTOMIB eJIeMeHTIB NepiognYHO 3MiHIOOTbCS:
1. 3apag sgpa atoma; 3. KiNbKICTb €HEPreTUYHNX PIBHIB B aTOMI;
2. CTYNEHi OKUCHEHHS; 4. KifIbKICTb BaneHTHUX eNEeKTPOHIB.




Konokeiym 3 moodysnro Ne 3

«OCHOBHI 3aKOHOMipHOCTI nepebiry xiMiYHMX NnepeTBOPEHb»
Bapianm Ne 1

1. ChopmymroiiTe OCHOBHI MOJIOKEHHS TEOPIl MEKTPOTITHUHOT JUCOITialii.
2. CxnafaiTh piBHSHHS PEAKIiil y MOJICKYJIIPHOMY Ta HOHHOMY BUTJISI]II:

ZnClz + K3PO4 — Na2COs + H2SO4 —
K2SiO3z + HCI — (NH4)2SO4 + KOH —
Zn(OH)2 + NaOH — CoO + HNO3 —

3. Hanmmcatu piBHSIHHS JAMCONIAIT €IEKTPONITIB: IIUHK TIIPOKCUAY, KaJilo TiAporeHKapOoHary, Cy-
nb(aTHOT KUCTOTH. /|1 cllabKUX eNeKTPOIITIB CKIACTH BUPa3 KOHCTAHTH JUCOIAILi].

4. HancaTu MOJIEKYJISIpHI Ta HOHHI piBHSHHS peaKIiil ripoi3y comei:
IIMHK alleTary, ajJtoMiHii cynbdary, amoHii rigporendocdary, xpom(IIl) cynpdiny, kynpym (II)
XJIOpULy, HAaTpiii KapOoHary. BkazaTtu cepenoBuiie iXx BOAHUX PO3UUHIB.

5. IliniOpaTy iHAMKATOP, 32 IOTIOMOTOI0 SIKOT0 MO’KHA Ha MPAKTHIlI BU3HAYNTH pH 1MX po3unHiB.

6. JlaTu BiJIIOBIJII HA TECTOBI 3aBJIAHHS:

1. Mpouec po3naay eneKkTponiTiB Ha MOHU Nig BNIIMBOM NOJNIIPHUX MOMeKyn po34MHHUKa abo npu
po3nnaBneHHi Ha3uBawThb ...

| (snuwims sipHy 8idnosids cnosamu)

2. BcTaHOBITb BiANOBiAHICTbL MiXK CMIMOIO eNEeKTPONIiTYy Ta NPUKNAAOM CMONYK:
A CUIbHi enekTponitn 1. CH3COOH; 5. CaO;
) cnabki enekTponitu 2. CO; 6. Fe(OH)s;
B cepeaiHbOol cunmn 3. (NH4)3POg; 7. H2S0s3;
r HeenekTponitu 4, NH4OH; 8. Mg(NOs)2
3. PosTawyinTte B NopsAaKy 3pOCTaHHA CUNU eNEeKTPONiTy Kap6oHaTHy, cynbgaTtHy, pocdaTHy, xnopaT-
Hy(VIl) kucnotn
| (snuwims sipHy nocnidosHicms ghopmynamu)
4. BcTaHOBITbL BiANOBiIAHICTL MiXK €NEKTPONITOM Ta KiNbKIiCTIO CTYNeHiB NOro gucouiauii:
A  Fe(OH)s B Mn(OH)4 1. 0fHa; 3. UY;
B Mg(NO3): I H2COs 2. ABi; 4. YyoTUpKU
5. Bupa3s Kauc cynbdigHoi kucnotu 3a nepwimm cTyneHem Mae BUrnsag, ...
| (snuwims sipHy sidnosidb hopmynoro)
6. KoHueHTpoBaHMI1 BOAHUIA PO34YMH NPOBOAUTL eNeKTPUYHUM CTPYM ripwe 3a po3baBneHun y
BUNaAKy:
1. KYXOHHOI COri; 3. cynbgaTHOI KNCNoTy;
2. CONSAHOI KUCIOTW; 4. aueTaTHOI KUCMNOTW.
7. Ha BenuuuHy cTyneHs enekTponiTM4HOI Aucouialii BNMBalTb Taki hakTopu
| (8nuwims sipHy eidnoeidb criosamu)
8. CtyniHb Aucouiadii aueTaTHOI KACNOTU 3pOoCTac y pasi:
1. Jo0aBaHHS HaTpin rigpokcuay; 3. po306aBreHHs1 PO34UHY;
2. AodaBaHHs HaTpin aueTary; 4. OXONOKEHHSI PO3YUHY

Konokeiym 3 moodynro Ne 3

« OCHOBHI 3aKOHOMipHOCTI nepebiry xiMiYHMX NnepeTBOPEHb »
Bapianm Ne 2

1. OxapakTepusyBaTu KUIbKICHI XapaKTEPUCTUKH MPOLIECY ENEKTPOTITUYHOT IUCOLIallii.

2. Hamucatu piBHSHHS peakiiid y MOJEKYIIPHOMY Ta HOHHOMY BUIJISIIL:



MnSO4+ KOH — Z/nCO3 + H2SO4 —
Cu3(PO4)2 + HC1 — (NH4)2S04 + Ba(NO3)2, —
Al(OH)3 + NaOH — MgO + HCIO4 —

3. Hanmcatu piBHsHHSA qucoriamnii enextpoiiTiB: mmoMOym(Il) rigpokcuny, kynpym(Il) rizporenxa-
p6onary, MoHOGOChaTHOT KUCIOTH. [[1s1 c1abKUX €JIEKTPOJIITIB CKJIACTH BUPa3 KOHCTAHTH JMCO-
miarii.

4. HanicaTy MOJISKYJISIpHI Ta HOHHI PiBHSHHS PEAKIii T1IpOITi3y CONeH:
kynpym(Il) witpury, depym(Ill) HiTpaTy, HMHK TigporeHcyiabdary, kamii ¢ocdary, amoMiHii
cynbdiny, Maruiii Opominy. Bkazatu cepenoBuiie iX BOJAHUX PO3YHHIB.

5. IliniGpaty iHOAUKATOP, 32 JONOMOTOIO SIKOTO MOXHA Ha MPAaKTHI BU3HAYUTH pH IMX pO34HHIB.

6. JlaTu BiJIIOBIJII HA TECTOBI 3aBJIAHHS:

1. BigHoweHHsA ynucna MoOJieKyn eneKTponiTiB, WO po3nanucs Ha MOHWU, A0 3aranbHOro y1ucna Monekyn
B PO34YMHi Ha3MBaKThb ...

(8nuwimse 8i0Nogidb crnogamu i Mo3Ha4YeHHSIM)

2. Y BoAHOMY pO34MHi CTYNiHYaCcCTO AUCOLIIOIOTL €NeKTPOniTh:
1. H2SO0s; 2. Crz(S0a4)s; 3. Ca(OH)z; 4. KH2POa.
3. CkopoueHe NoHHe piBHAHHA HY + OH" — H20 BignoBigae B3aemogpii Mix:
1. HITPUTHOIO KUCMOTOM i HATPIN rigpoKCUaomMm;
2. XMNOPUAHO KNCnoTot i 6apin rigpokcnaom;
3. docaTHO KMCMOTOHO i Kanin rigpokcnaom;
4. cynbgaTtHoto kucnototo i kynpym (1) rigpokcmugom.
4, OCHOBHUMM NONOXEHHAMM €NeKTPONiTUYHOI Aucouiauii €:
1. Avcouiauis BinbyBaeTbcs Nia Yac PO3YNHEHHS €NEKTPONITY B NOMSIPHOMY PO3YMHHUKY Y¥ B MPOLIECI
pO3rnnaBneHHs;
2. €neKTPONiITUYHIN Ancouiauii y po3unHax nignsaratoTb PEYOBUHM 3 MOHHUMK ab0 KOBaneHTHUMU Heno-
NAPHUMU 3B’sI3KaMu;
3. aucouiauis — npouec 060pOoTHIN;
4. MNOHW Yy BOAHMX PO34MHAX OTOYEHI rigpaTHOK 0BOSOHKOH.
5. Po3sTawyinTte B nopsiAKy 3pOCTaHHA CUIW eNeKTPOSIiTy rigpoKCUAN MarHito, HaTpilo, aMmoHito,
anoMmiHio

(enuwimsb 8ipHy nocnidosHicmb ¢hopmynamu)

6. BcTaHOBITbL BiANOBiAHICTL MiXK CMNOIO €NEKTPONITY Ta NPUKNaAoM CNOnyK:

A CWINbHi eNekTponitn 1. H2COg; 5. Fe20sg;

b cnabki enekTponitu 2. Mg(CH)z; 6. Cu0;

B cepeaHboi cunm 3. NacCl; 7. K2SOs;

r HeenekTponitu 4. H3POq; 8. Ca(OH)2
7. BcTaHOBITbL BiANOBiIAHICTL MiXK €NEKTPONITOM Ta KiNbKiCTIO CTYNEeHiB NOro gucouiawii:

A. Pb(OH)2 B. Ti(OH)a 1. 0fHa; 3. TPY;

B. Ba(CH3COO0)2 r. H3POa4 2. OBI; 4, 4oTUpKU
8. Bupa3s Kguc KapOOHaTHOI KUCIIOTU 3a NepLIMM CTyNeHeM Mae BUrnsag

| (snuwims sipHy 8idrosidb hopmyroto)

Konokeiym 3 modynio Ne 4
«XiMmisi 6ioreHHMx enemMeHTIB Ta IX HaMBaXNUBILUNX CMNONYK»
Bapiaum No 1

1. latu oOrpyHTOBaHY BiJINOBiAb, YU MA€ a30T y CHOJYKaX TaKH XK CTYNEH1 OKUCHEHHS, K (o-
cdop. HaBecTu i NOpIBHATH NPUKIIAAN CIIOTYK.

2. CkyacTH MOJISKYJISIpHI Ta WOHHI PIBHSHHS peakiliii 0OMiHy, TiIpOi3y coyiel, KOMIIEKCO-
yTBOpEHHS. J[1s1 OKHCHO-BITHOBHUX PEAKIlii CKJIACTHU CXeMy eJIEKTPOHHOro OajiaHcy, BKa3aTH OKHC-
HUK 1 BIIHOBHHUK.



MnSOs + HOH <

KOH + (NH4)2S04 —

AlF3 + NaF@uann) —

H2S + HCIO —» S + HCIL...+ ...

PbO2 + MnSO4 + HSO4 — HMNO

o B~ w0 D

3. Jlatu BiANOBIII HA TECTOBI 3aBJIaHHS:

K2Cr207 + NaNO2 + H.SOs —
H.0> + NaJ + H2SOs —
KMnO4 + (NH4)2S + H.0 —
J2 + Brz+ H.0 —»

10. Cu + H2SO04 xor. =

© © N o

Ve 10.

1. BcTtaHOBITb BigNoOBigHICTb MiX KnacamMu ByrneBOAHIB Ta iX 3aranbHUMuU popMyrnamm.

A. AnkaHu 1. CnH2n
B. AnKiHN 2. CnHzn+1
B. AnKagieHu 3. CnHan+2
r. AnkeHu 4. CnHzn-2
5. CnHn
2. XnopugHa KucnoTta € BigHOBHMKOM Nig Yac B3aEMogAii 3:
1. PbOgz; 3. Cu0O;
2. Ag20; 4. Fe203
3. B OB-peakuisix BnacTMBOCTi TMNOBOro BiAHOBHMKA MakThb:
1. NaJ, NHs, FeSOyg;
2. KMnOs, HNO3 po36., K2CrOg;
3. NaNOZ, HNO3 KOHLI 5 C|2;
4. Cr2(S0a4)3, K2S, Al.
4. BaneHTHicTb Ta cTyniHb OKMCHeHHsA HiTporeHy B NH4Cl ctaHOBUTB, BignoBigHo ...
| (snuwims sipHy 8idrosidb yugpamu)
S. Prnyop y cnonykax Moxe BUSBNATA CTYNeHi OKUCHEHHS:
1. yci napHi Big 1- oo 7+; 3. yci HenapHi Big 1- go 7+;
2. yci Big 1- oo 1+; 4,  1-.
6. Mn7* B Ny>XHOMY cepenoBuLLi NPUAMAE ... eNeKTPOHIB:
| (snuwims sipHy 6idrosidb yughporo)
7. BcTaHoBiTb BigNoBigHICTL MiXk OKCMAOM HeMeTany Ta KUCNOTOH, WO NOMY BignoBigae:
A SOz B N203 1. HNO2; 3. H2SO0s3;
B SOs3 r N20s 2. HNO3; 4, H>SOa.
8. H202 y pasi B3aemogii 3 Fe2(SO4)3 B KUCNTOMY CepefjoBuLi YTBOPIOE CMONYKY
| (snuwims cpopmyny crionyku)
9. BcTaHoBiTb BignoBigHICTL MiX cXxeMaMu nepeTBOPEHb Ta KifNlbKiCTIO €NMEKTPOHIB, WO 6epyTb y HUX y4-
acTb:
A Cca’— ca* 1 +28;
B ARt A 2. -28;
B Al APB* 3. -386;
r cu*->cuw 4. +38.
10. BcTaHOBITb BiANOBIAHICTL MiXK KnacaMu opraHidyHMX cnonyk i hyHKUioHanbHMMK rpynamm i ixHix Monekynax.
A. | Cnuptu 1. - 0-C(O)-R
b. | Anbgerign 2. — COOH
B. | Ectepu 3. — OH
I. | KapboHosi kucrnotu 4 —C=—0

Konokeiym 3 modynio Ne 4

«XiMist 6ioreHHMx enemMeHTIB Ta IX HaMBaXNUBILINX CMONYK»

Bapianm Ne 2

1. [IpokoMeHTyBaTH, SIKUMU XIMIYHUMH BJIACTHBOCTSAMHU BIAPI3HSIOTHCS KOHLIEHTPOBaHA Ta

po30aBieHa HiTpaTHa Kuciota. Hamucatu BiJMOBIIHI PIBHSHHS peaKIii.




2. CkJiacTi MOJIEKYJSIpHI Ta WOHHI PIBHSHHS peakiliii oOMiHY, TiAPOTI3y COJICH, KOMIUIEKCO-
yTBOpEHHS. J[J1s1 OKHCHO-BITHOBHUX PEAKIIi CKJIACTH CXeMy eJIEKTPOHHOro OajaHcy, BKa3aTH OKHC-
HUK Ta BiTHOBHUK.

1. Zn(NO3); + HOH < 6. K2SO3 + KMnO4 + H0 —
2. Fe(OH)s + H2SOs — 7. CrCls + H20; + NaOH —
3. Cuz(PO4)2+ NH4OH (uapn) = 8. MnO: + NaBr + H.SOs —
4. (NH4)Cr07'%5 N2 + CrOs + ... 9. NaNO. + KJ + H,SOs —
5. KJ +KJO3 +HC1 — J» + ... 10.  Zn + HNOj3 poss. —

3aKiHUUTH PIBHSAHHS PEAKIIIN:

A
L CHy = Cgya T NaOH —™= 2 CH,—CH==cCH, + HBr—=

O
—_— - =
4. + H,S0, 3. CH=CH + CHS—C< —
H
3. Jlatu BiaIOBiAl HA TECTOBI 3aBIAHHS:
1. BcTaHOBITb BiANOBIAHICTbL MiXK CXEMOIO NepeTBOPEHHS Ta KiNbKiCTIO eNeKTPOHIB, Wo 6epyTb Y HbOMY
yyacTb:
A Cr3* — CrO4% 1. +6 6;
B CrO4% — Cr3; 2. -36;
B Cr207%— 2Crs3*; 3. +38;
r 2Cr3* — Cr207%2— ; 4, -6é
2. Bnnue cepepoBuila Ha npoayktn OBP BnacTMBui peakuisim 3a y4acTio:
1. cnonyk Cynbdypy; 3. cnonyk Xpomy;
2. cnonyk MaHrany; 4.  cnonyk ®epymy;
3. HemeTtanu po3TtawoBaHi B...  nigrpynax nepioanyHoi cuctemMm
| (snuwimsb nponyweHe cnoso)
4. B3aemogitoum 3 KUCHEM, HeMeTanu yTBOPIOKTh!:
1. OCHOBHIi OKCUAWN; 3. amdoTepHi okenau;
2. KMCMNOTHI oKeuaw; 4. KMCMNOTHI i aMdOTEpHi OKCUau
5. Po3sTalwyiTe ranoreHn B nopsAaKy 36inbLlIeHHs XiMiYHOI aKTUBHOCTI:
1. Br; 2.7, 3.F; 4. Cl.
| (snuwims sipHy nocnidosHicms)
6. BcTaHoBiTb BignoBigHICTbL MiXX HEMeTanom Ta enekTPOHHOK ¢hopmynoro Noro aTtoma:
A Si B Cl 1. ..3s23p5 3. 2s22pt;
B ) r B 2. ...3s%3p% 4. 2s%2p*
7 MpeacTaBHUKU OQHOrO rOMOJIOTIYHOIO pAAY BiAPi3HATLCSA MiXK CO60H0:
’ 1. eNneKTpoHHO 6yaoBoto
2. 3aranbHo XiMiYHOK OPMYIIoH
3. yncrnom rpyn — CHs
4. ofHieto abo kinbkoma rpynamm — CHz —
5. TMNoM ribpuamsadii opbitanen atoma kapboHy
8. BcTaHoBiTb BignoBiAHICTL MiX CMONYKOK Ta CTyNneHeM OKUCHEHHs1 HiTporeHy B Hin:
A N2 B NaNOs3 1. 3-; 3. 3+
B HNO2 r NH3 2. 0; 4. 5+
9. AxTuBHicTb MeTaniB y psagi Li > Na— K - Rb > Cs:
1. 3mMeHwWwyeTbCH; 3. He 3MiHIETbCS;
2. crno4YaTKy 3pOocTae MoTiM 3MEHLUYEThCS; 4. 36inblyeTbCS.




10. B enekTpoximiyHOMYy psfi cTaHAapTHMX eNeKTPoAHMUX NoTeHuianiB MeTaniB 3niBa HanpaBo BiAHOBHa
3paTHiCTb MeTaniB

| (8nuwims sipHy 6idnoeidb 00HUM CrI080M)

Konokeiym 3 moodynro Ne 5
«TeopeTUYHi Ta ekcnepuMeHTaribHi OCHOBU AKICHOTO i KiflbKiCHOro
XiMi4yHOro aHanisy»

Bapianm Ne 1

1. Hamectu ocHOBHI npuHIMIM po3aiieHHs katioHiB I1-A, II-b, I1I-o0i anamiTHYHUX TpyII.
2. 3anpomnonyBaru xija anainizy coui ckiaay Ca(NOs)2.
3. 3a HaBeJICHUMHU CIIOCTEPESIKCHHSIMU BU3HAYHUTH SIKICHHIA CKJIaJ] COJIi:
e  Cijb OUTOro KOJIHOPY, BOJOPO3UYHHHA;
e Po3umn comi + (NHz):HPO4 + NH,OH NHACL, A
A + NH4OH yammox —> 0caji He pO3UUHSETHCS;
A + CH3COOH — po3uus;
Po3umn comi + K2Cr07 — x0BTHIT 0cajg HE YTBOPIOETHCS,
Pozuun coni + NaBiO3z + HNO3 — kosip po3unHy He 3MIHIOEThCS
Po3umn comi + (NHa)2C204 — Ginuii ocaja HE YTBOPIOETHCA.
Kt-?
Posuns coni + BaCla, — BY;
B + HCl — ocax He po34HHSETS.
An-?

Ckiag cogi?
Hanwmcaru MonekynsapHi Ta HOHHI piBHSHHS peakiliii BU3HAYESHHS HOHIB COJI.
4. JlaTv BiATIOBI/II HA TECTOBI 3aBIAHHS:

1. MpeamMeTOoM BUBYEHHA aHanNiTUYHOI XiMmii €:

1. aHani3 KaTioHIB Ta aHioHIB; 3. MeToaM XiMiYHOro aHanisy pevyoBuH;

2. AKICHMM Ta KiNbKiCHUW aHanis; 4. ananis |, Il, Il rpynu kaTioHiB.
2. pynoBum peareHTom Ha lll aHaniTM4HY rpyny KaTioHiB € ...

| (v 6nanky sidnosideti snuwims chopmysy)

3. BcTaHoOBiITb BigNOBiQHICTL MiXK TPYNoIO KaTiOHIB Ta iX NpUKNagom

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

B. llrpyna 2. Mn?2* 5. Fe?*

B. lllrpyna 3. Cu?* 6. Fe3*
4. Mpw BuaBneHHi katioHy K* peaktnuBom Nas[Co(NO2)s] 30BHilIHIM echeKkTOM €:

1. YTBOPEHHHA KOPUYHEBOTO OCaay; 3. yTBOpeHHs binoro ocaay;

2. ManuHoBe 3abapBNEeHHsI PO3YMHY; 4.  yTBOpEHHS XOBTOro ocagy
5. BcTaHOBITb BiANoBigHICTbL MiXK peareHTOM, KaTIOHOM SIKU/A BUSIBNAKOTb 32 MOro AOMOMOrOH0 Ta 30BHiLLUHIM

edpeKToM, Lo NpU LiIbOMY CNOCTepiracTbCA:

A K2Cr207 1. Ba?* 4.  6inun ocan

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

B Ka[Fe(CN)e] 3. Ca® 6. 4epBOHO-Gypwuit ocag
6. Ocap docdaty HeBigomMoro katioHy He po3uuHuBcs B Hagnuwky NH,OH. BucHoBoOK:

1. KaTioH Hanexwutb Ao | rpynu 3. kaTioH HanexuTb Jo Il rpynn

2. KaTioH Hanexutb go Il rpynu 4. KaTioH HanexuTb go Il abo lll rpynu
7. BkaxiTb nocnifoBHICTb BUKOHAHHA aHaniTMMHUX onepauin npu BUSBNEHHI aHIOHY:

| 1. npoBeaeHHs Apo6HOro aHanidy; 2. BCTAHOBIEHHS rpynuy aHioHiB; 3. OMUC 30BHILUHLOIO BUMMAAY COfi.
8. BcTaHOBITb BiANOBIAHICTL MiXK aHIOHOM, peareHTOM AN NOro BUABJIEHHSA Ta 30BHILWHIM epeKToM, o
npu LbOMY CNOCTEPIracTbCA:

A J 1. MgClz+ NH4OH 4.  KOPWYHEBUWN PO3YMH

b PO.% 2. CH3COOH + KJ 5. ManuHoBoO-hiONEeTOBUN PO34MH

B NO2 3. Cla+H0O 6. KoBTUM ocafj

9. [ns BigokpemneHHs kaTioHy Al** Big iHWKX KaTioHiB Il rpynu 3acTocoByl0Tb




1. (NH4)2HPO4 3. NaOH a6o KOH
2. Na2COs 4. Ka2Cr07

Konokeiym 3 modynro Ne 5

«TeopeTUyHi Ta ekcnepMMeHTanbHi OCHOBU AKICHOTO i KiflbKiCHOro
xiMiYyHOro aHanisy»

Bapianm Ne |

1. T'pymnoBuii peareHT i peakilii Bu3Ha4eHHS aHi0HIB I[-01 aHaTITHYHOT rpyNH aHi1OHIB.
2. 3ampomnoHyBaTHu Xix aHamuizy coni ckiagy MnSOa.

3. 3a HaBeJICHUMU CIIOCTEPESIKCHHSIMU BU3HAUYUTH SIKICHUW CKJIA]] COJIi:

10.

® CiJIb JKOBTYBATOT'O KOJILOPY, BOJOPO3UMHHA;

e Po3uun comi + (NHz)2HPO4 + NH4OH NHACL5 ocan ne yrBoproeTs;

Pozunn coni + NaOH '— ra3 He BUIIISI€THCS;

Po3uun comi + K[Sb(OH)s] — ocan He yTBOPIOEThCS;

Posuns corni + Naz[Co(NO2)s] — Al (30BTOr0 KOMBOPY).
Kt-?

Po3umn comi + BaCl, — ocajx He yTBOPIOETHCS;

Posuns coni + AgNO3 — B (soBTOro xomsopy).

BY + NH4OH sapmmox —> OCaj| He pO3UHHSETHCS.

Po3unn comni + Clp 88— map CsHg 3a6apBmoeThes B uepBoHe-(hioeT. Kodmip.
An-?

Ckiag cogi?
Hanmcatn MonekynspHi Ta HOHHI piBHSHHS peakiiii BU3HAYEHHS HOHIB COJI.

4. Jlatv BIAIOBiAl HA TECTOBI 3aBIAHHS:

Peakuii, nepebir AKMx cynpoBoaXyeTbLCA XapakTePHUM 30BHiLUHIM e(peKTOM, Ha3MBalOThLCA...

(v 6naHky gidnosidell anuwims 8ipHy 8i0rnogidb 00HUM Cr1080M)

SAKicHMIM aHani3 4oO3BONSAE BCTAHOBUTH:

1. KifIbKiCHWUI CKNag pevyOoBUHY; 3. SAKICHUI Ta KiNbKiCHUIA cKNnag pey4oBuHU
2. SAKICHUW cKNag pevOBUHY; 4. OynoBY pe4OBUHM
He maloTb rpynoBoro peakTuBy KaTioHW ... aHaniTU4YHOI rpynu

(v 6naHky gidnosidell snuwims 8ipHy 8i0rnogidb 00HUM Cr1080M)

BcTaHOBMTM BiANOBIAHICTL MiX rpynoro KaTioHiB Ta iX NPUKNagoMm:

A. | rpyna 1. K* 4. NH4*

B. Il rpyna 2. Ca** 5. Mg?*

B. Il rpyna 3. Zn?* 6. Ba?*
Mpw BuaABneHHi katioHy NH4* peaktnBom Hecnepa 30BHilIHiIM edhekTOM €:

1. YTBOPEHHSA KOPUYHEBOro ocany; 3. BUAINEHHHA aMOHiaky;

2. PO34YMHEHHSI KOPUYHEBOTO OCaAy; 4. manuHoBe 3a6apBneHHS PO3YnHY.
Ocap docdarty HeBigomoro kaTioHy po34uuHuBcs B Hagnuwky NH,OH. BucHoBoKk:

1. KaTioH Hanexwutb Ao | rpynu 3. KaTioH HanexwuTb go Il rpynu

2. KaTioH Hanexutb go Il rpynu 4.  xartioH HanexuTb go |l abo lll rpynu

Ons BusiBneHHs katioHy Fe* 3acTOCOBYIOTb peareHTu

(v 6naHkKy 8idnosidel enuwims sipHy chopmyry)

Ha po3uuH, wo mictutb KatioHu Il rpynu, noaianu K>Cr207.8 npucytHocti CH3COONa. YTBOpMBCS XKOBTUMN
ocag. BucHoBok:

1. npucyTHin Ba?* 3 BigcyTHi Ca?t, Ba?*
2. npucyTHi Ca®*, Ba®* 4 BigcyTHin Ba?*

MNpu gii Ha Cu?* peareHToMm K4[Fe(CN)s] yTBOPIHOETLCH 4epBOHO-Gypuii ocaa, hopmyna sikoro

(y 6naHky 8idrnosidel enuwimsb sipHy chopmyny)

BcTaHOBITbL BignoBigHiCTbL MiXk aHiOHOM, peareHTOM Ans NOro BUABJIEHHA Ta 30BHiLWHIM ed)eKToM, LWo
npu LbOMY cnocTepiraeTbcs:

A |Br 1. | MgCl2+ NH4OH 4. XOBTWIA PO3YnH




b ‘ PO4* 2. FeSOuanacus + H2SO4komy 5. Oype kinbue
NO3 3. | Cl2+ H20 6. 6inun ocapn,

Konokeiym 3 modynro Ne 5

«TeopeTUYHi Ta eKcnepuMeHTanbHi OCHOBMU KiJfIbKiCHOro aHanisy»

Bapianm No 2

1. KpuBi TuTpyBaHHS METOy HEUTpasizaIlii.

2. BuMoru 10 BUXiAHOI peuyoBrHA. BuXiqHa pedoBHHA METOTy ITIEPMaHTaHATOMETPI1.

3. OmucaTy XiJ BU3HAYCHHS KOHIIEHTpaIlii po3duHy coii Mopa.

4. ITpoBecTr po3paxyHKH, HEOOXIAHI JJIsl IPUTOTYBAHHS:

e 300 r BomHOrO po34MHY 3 MacoBor yacTkoro MgCl, 16%;
e 2.5 0,8 MOJIB/JT BOTHOTO PO3UHHY aIleTaTHOI KUCIIOTH;
JlaTu BIIIOBIJII HA TECTOBI 3aBJIaHHS:

B ocHOBY MeTOAYy nepMaHraHaToMeTpii NOKMageHo peakuii:

1. OCag>KEHHs1 Manopo34YMHHMX CNONyK 3. OKMCHEHHS-BiAHOBIEHHSA
2. HenTpanisauii 4.  KOMIMIEKCOYTBOPEHHS

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

(v bnaHky 8idnosideli snuwime 8ipHy 8idnosiob dg8oma yugpamu Hepes Komy)

[nsa npurotyBaHHA PO34YMHY 3 TOYHOK KOHLIEHTPaLi€l0 HeOOXiAHO BUKOPMCTOBYBaTU TaKUM MipHUN
nocyn:

1. MmipHy konby;

2. XiMiYHUI CcTaKaH;

3. KOHi4Hy KOnby Ans TUTPYBaHHS;
4. BlopeTky.

Mpouec nocTynoBoro A06aBASIHHA PO34MHY 3 TOYHO BifOMOIO KOHLEHTPALiE0 A0 PO3UYUHY PEYOBUHM, L0
aHani3yeTbcsl, HA3UBAETLCA ....

(v 6riaHky 8idnosideli snuwime 8ipHy 8i0rnogidb 0OHUM CII080M )

[nA BCTaHOBMNEHHS TOYKM €KBiBanNeHTHOCTI B MeToAi HeMTpani3auii BUKOPUCTOBYHOTh iHOAMKaTOP:

1. deHondTaneiH; 3. OpPOMKPE30NOBUIA 3EMNEHNIA;
2. METUINOBUIN OpPaHXeBUN; 4. He BMKOPUCTOBYIOTb iHOUKATOP.

Po6o4um po3umHoM MeToAy HeWTpanisauii €:

1. po34nH knucnotu abo nyry;

2. PO34MH Kanin nepMaHraHary;
3. po34mH apreHTtym (l) HiTpaTy;
4. po34mH Bapin xnopugy.

KinbkicTio MOniB po3YMHeHOi pe4OBUHM B 1 1 pPO34YUHY BUMIPIOETLCA ... KOHLIEHTpauis

(v 6naHky gidnoesidel enuwims 8ipHy 8i0rno8idb 0OHUM C/1080M)

[nsa po3paxyHKiB B TATPMMETPUYHOMY aHani3i BAKOPUCTOBYHOTb 3aKOH ...

(v 6naHky 8idnoeidel enuwimb 8ipHy 8i0r1o8idb 0OHUM C/1080M )

EkBiBaneHT knucnotn HsP>0O7 ctaHOBUTBL:

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

10.

Maca 20 mn po3uuHy HNOs 3 ryctuHoto 1,31 r/cm® ctaHOBUTB:

1. 1,31 2. 13,1, 3. 2,62r; 4. 26,2r1




Konokeiym 3 moodynro Ne 5

«TeopeTUyHi Ta ekcnepuMeHTanbHi OCHOBU KiNbKiCHOro aHanisy»
Bapianm Ne 3
1. YMoBU nepMaHraHaTOMETPUYHUX BU3HAUEHb.
2. OOrpyHTyBaTH BUOIp IHIMKATOPIB METOy HEHTpaizaiii.
3. CraHgapTHUN PO3YMH METOAY HeWTpai3allii Ta 0COOIMBOCTI HOTO MPUTOTYBAHHS.
4. IlpoBecTu po3paxyHKH, HEOOXIAHI JJIsi IPUTOTYBAHHS:
e 141 0,1H. po3unny Oypu;
e 450 mu 1,2 mosb/nt BogHOTO po3unHy NazSOg;
5. Jlatu BIAIIOBiAl HA TECTOBI 3aBIAHHS:

1. [o meToaiB KinbKiCHOro aHani3y Hanexartb:
1. BaroBuin Ta TUTPUMETPUYHUIA aHaniay; 3. MeTOZ KOMMIEKCOHOMETPIT;
2. aHani3 KaTioHIB Ta aHiOHIB; 4, MeTOZ nepmMaHraHaToMeTpii.
2. B ocHoBy meToAy HenTpanisauii noknageHo peakuito:
1. OCaJKEHHSI Manopo34YNHHUX CMONYK 3. OKWCHEHHSI-BIJHOBIEHHS
2. HenTpanisauii 4. KOMMIEKCOYTBOPEHHS
3. Po3paxyBaTu, cKinbku rpamiB coni Ta mininiTpie Bogn HeobXxiaHo B3ATH AnA npurotyBaHHA 200 r 3% po3-
ymnHy NaCl
| (v 6naxky gidnosidell snuwims 8ipHy 8i0rnosidb Lugpoto )
4. MpurotyBaTh po34mMH 3 TOYHOK KOHLIEHTPaLii€l0 MOXHA, BUKOPUCTOBYHOUM :
1. HaBa)kKy peYoBUHU, 3BaxeHy 3 TouHicTio o 0,01 r, i MmipHy Konby
2. HaBa)kKy pe4oBUHU, 3BaxeHY 3 TouHicTio Ao 0,0001 r, i MmipHy konby
3. HaBaXkKy peyOoBUHU, 3BaXKeHY 3 TOYHiCTIo Ao 0,0001 r, i MipHWIA LuMniHAP
4. dikcaHan i MmipHy konoy
5. BuxigHoo pe4yoBMHOI B MeTOAI NnepMaHraHaToMeTpii €:
| (v 6natky gidnosidel snuwims 8ipHy ¢hopmyiy)
6. [Ons BCTaHOBMNEHHSA TOUYKM eKBiBaneHTHOCTi B MeToAi NnepMaHraHaToMeTpii BAKOPUCTOBYIOTb iHAUKaTOP:
1. deHondTaneix 3. OpOMKpPE3010BUIA 3ENEHUI
2. METUITOBUI OpaHXeBUN 4. He BUKOPUCTOBYIOTb iHAMKATOP
7. [lo po3uunHy WaBneBoi KNCNOTU AoAanu po34unH po3seneHoi H2SO4 i noyanu TutpyBat po3umHom KMnOa.
Aka BaxnuBa onepauis 6yna nponyLieHa:
1. popasaHHA MnSOa4
2. AoaaBaHHA H2SO04 KOHLIEHTPOBaHOI
3. OXOJOXXEHHS PO3YNHY nepen TUTPYBaHHAM
4. HarpiBaHHs po34nHy Ao 70-80° C nepeq TMTPYBaHHAM

8. KinbKicTioO MONb-eKkBiBaneHTIiB PO3YMHEHOI pe4OBMHU B 1 N PO3UMHY BUMIPHOETLCS

(v 6naHxky gidnosidel enuwime 8ipHy 8i0rnoesiob )

9. B ocHOBY MeTOAYy NnepmMaHraHaToMeTpii NOKnaaeHa peakuis ...

(y 6naHky sidrnosidel enuwims 8ipHy 8i0nosidb 0OHUM C1080M)

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

1. 1,831r 3. 183,1r
2. 18,31r 4. 1831,0r1




7. KomnnekTn ek3ameHauinHux oineTis

HAIIOHAJIbHUI YHIBEPCUTET BIOPECYPCIB I TIPUPOJIOKOPUCTYBAHHSI YKPATHU
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Ex3amenauiitne 3anumanus
(Makcumanvha oyinka 3a 6ionogiov 10 6anig)

1. IlopiBHATH CHiJIBHI Ta BIIMIHHI pUCH MOHHOTO Ta KOBAJEHTHOTO 3B'A3KiB. HaBecTn mpukmam.

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

1. Oxkcuay BeO BnacTtuBi B3aemogii (3a neBHUX YMOB) 3:
1. HCIOg4; 3. MnG;
2. Zn(OH)z; 4, SOs.
2. Y pasi gucouiadii kynpym(ll) rinpokcuay (3a nepwnm cTyneHem) yTBOpHOKTbLCH NOHU:
(v 6naHky enuwimp 8idnosidb XiMiYHUMU cuMeosiaMu UOHi8, 8 0brpyHmysaHHi cknadime pieHSIHHSA Oucoyiauii)
3. [nAa BU3Ha4YeHHA TUNy XiMiYHOro 3B’A3Ky 3aCTOCOBYIO BENM4MHY ... BoHa Ansa NoHHOro 3B’sAI3Ky Ma€ 3Ha4eH-
HA ....
(v bnaHky 8idrnoeidell enuwimb Ha3gy 8eIUYUHU, Yepe3 KOMY 8Kaximb yugpy)
4. Pagiycu aToMiB no rpynax 3Bepxy BHU3 .... , 0 nepiogax 3nisa Hanpaso ...
(v bnaHky 8idnosidel snuwime 8ipHy 8i0nogidb 0OHUM C/1080M, MOMiM wje 0OHUM)
5. BcTaHOBITb BiANOBiIQHICTL MiXK eHepreTMMHUMM NiAPIBHAMM, KiNbKiCTIO opbiTanen Ta eNneKkTPoHiB Ha HUX
A d-nigpiBeHb 1. 7; 5. 14
) p-niapiBeHb 2. 1; 6 10;
B s-nigpiseHb 3. 5; 7. 6
r f-nigpiBeHb 4 3; 8 2.
6. CunbHUMM eneKkTponiTamMmu € Cnonyku psay:
1. HCI, H2COs3; 3. CH3COOH, H:0;
2. Ca(OH), KsPOg; 4. Cu(CHsCOO)2, HNO:s.
7. EnekTpoHHY KOHdirypauito ...3s23p23d° Mac enemeHT ... , Wo BUABASE XiMiYHi BNacCTUBOCTI ... .
(v bnaHky 8idrnoeidell enuwimsb 8ipHy 8i0r10gidb CUMBOSIOM XiMIHHO20 esleMeHmy U HYepe3 KOMY C/1080M)
8. Y nepetBopeHHi CrClz + X — K3CrOz + ... cnonykoto X € ...
(v 6naHky enuwims ghopmyry criofiyku X, 8 0brpyHmyeaHHi ckiiadimb pigHsIHHS peakuil ma 3pigHsume ii)
9. XapakTtepucTMKamMn BOAHEBOIO 3B’A3KY € ...
(v bnaHKy enuwime 8i0nosiob crioeamu Hepes Komy)
10. BcTaHoBITb BigNoOBiAHICTbL MiXK eNeKTPOHHOK dopmynol Ta hoHamu Cynbdypy:
A ...3s%3p%3d° 1. SZ;
B ...3s?3p®3d° 2. 8%
B ...3s?3p23d° 3. s
r ..3s23p°3d° 4, S
11. BHacnigok o6miHHOI peakuii Ni(NOs)2 + KsPOs — yTBOPHETLCA CNaGKui eneKkTponiT cknaay ...
(v bnaHky 8idnosideli snuwims ¢hopmyry criabkoz2o efiekmposimy, 8 0brpyHmyeaHHi cknadimb pigHSIHHS peakuyii)
12. [Onsa nobyBaHHs aMOHiaKy B NPOMUCNOBUX MacliTabax BUKOPUCTOBYKOTb B3aEMOAII0:
1. NHsNO3 i KOH; 3. N2 i Ho;
2. NO2 i HO; 4, NH4NO3 i HCI.
13. MacoBa vyacTtky Kanito B MiHepanbHOMy fO6pPMBI NoTall CTAHOBUTh ...
(v 6naHky gidnosidel enuwimb 8ipHy 8i0rnoeidb yughporo . B 0brpyHmyesaHHi Hagedimb po3paxyHKuU)
14. [o acoptumeHTy hocchopHUX AOOPMB HanexaTb CNOSYKN:
1. CaCoOsg; 5. Ca(OH)z;
2 Ca(H2POa4)2; 6. NHaNOs3
3 CuSO0s4 - 5H20; 7. CaHPOg;
4 Cas(PO4)2 8. (NHa4)2HPO4
15. BcTaHOBITbH BiANOBiAHICTbL MiX TMNOM XiMi4YHOro 3B’s13Ky B CnOMyKax Ta iX npuknagom:
A BOOHEBUM 1. HoS 5. H0
b KOBaNEHTHUI HEMNONAPHUNA, 2. KCI 6. CsBr




B NOHHWI 3. X 7. NHs

r KOBANEHTHUI NOMSIPHUN. 4. 2HF 8. N2
16. Po3sTalwlyiiTe HeMeTanu y nopsigKy 36inbLIeHHAM iX XiMiYHOT aKTUBHOCTI:
1. Br; 2. N; 3. Se; 4, O.
17. MpoaykTamu rigponidy coni (NH4)2SO4 (32 nepLunm cTyneHem) €:
(v briaHky s8idnosideli snuwime 8idrnosiob chopmynamu, 8 obrpyHmysaHHi cknadims pieHsaHHS peakuyii)
18. ATtom Bpomy mae ... 36yaxeHUX cTaHun
(v 6naHky enuwime 8i0rnoeiob yugporo, 8 0brpyHmMyesaHHi cknadimb enekmpoHHO-epagidHi ghopmynu)
19. BcTaHoBUTM BigNOBiIQHICTb MiX peakuiclo cepeoBuULLA BOAHOIO PO34YMHY COJli, i Npuknagom T1a 3abaps-
JNeHHs YHiBepcanbHOro iHgukaTopy:
A pH < 7; 1. BaCl 5 YEepPBOHUI;
B pH=7; 2. KsPOs 6. KOBTUK;
B | pH~7; 3. Mn(CHsCOO)2 7.  CWHIW;
r pH > 7. 4.  (NH4)2COg; 8.  3eneHKyBaTui.
20. MoHu AI3* YTBOPHOKTLCA NiA Yac gucouiadii (3a nepwum cTyneHem):
1. Al2(SO4)3; 3. K3AlO3;
2. Al(OH)s; 4.  Al(HSO4)s.
(Anmpanyesa H.M.)
(migmuc)
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Exzamenauiitne 3anumannsn
(MaxcumanvHa oyinka 3a 8ionosios 10 oanis)

1. OcobnuBocTi OyA0BU aToMa Ta BajeHTHI MoxnBocTi Pochopy. XiMiuHI BIACTUBOCTI HOT0O HalBaX-
JUBIMINX CMIOJIYK. AcOpTUMEHT hochHOpHUX JOOPHB.

Tecmogi 3a60annsa piHux munie
(maxcumanvra oyinka 20 6anie 3a 6i0nosioi Ha mecmosi 3a80aHHs:)

1. BcTaHoBUTM BiANOBIAHICTb MiX peakLiclo BOAHOro po34MHy coni , 3abapBneHHAM yHiBepcanbHOro iHauka-
TOpy nanepy B HbOMY Ta ii NpUKnagom:
A | pH<T; 1. KsPOq; 5. uyepBOHMIA;
B | pH>7; 2. Ca(NOa)z; 6.  cuHin;
B | pH=T: 3. FeCls; 7. XOBTWI%;
r | pH=7. 4. Fe(NO2)s; 8. 3eneHkyBaTWi.
2. Mpoayktamu rigponisy coni Co(NO3): (3a nepwnm cTyneHem) €:
(v 6naHkKy gidnosidel enuwimb 8i0nosidb hopmynamu cronyk, 8 0brpyHmyeaHHi cknadimpe pieHSHHS peakuii)
3. B3aemogicto hepym(lll) rigpokcnay 3 poccpaTHO KMCNOTOK MOXHA OTPMMaTH (3anexHo Big yMOB) Taky Ki-
NbKiCTb conem ...
(snuwimpb 8i0N08idb YuCIOM ma XiMiYHUMU ¢hopMyrnamu cosieli, 8 0brpyHmMyeaHHi cknadime pigHsIHHS peakuili)
4. Figponis conen MoXXHa NMPUCKOPUTU 3MIHIOIOYM ...
(v 6naHkKy 8idnoeidel enuwims 8ipHy 8i0rnogidb deoma criogamu)
5. F'omonoramu nponaHy €:
1. CoHs ; 3.  CsHe;
2. CeH12; 4.  CsHo.
6. BopaHeBMI NOKa3HMK NO3HaA4YaKwTh ... i 06YMCNIOTL 3a hopmyrnoto ...
(v 6naHky 8idrnoeidell enuwimb Mo3Ha4YeHHs i Yepes KoMy ¢chopmyny)
7. Curma 3B's130K (0) Ma€ ... cninbHY eNeKTPOHHY napy i 3Ha4HO ... 3a TT-3B'A30K.

(v 6naHky 8idrnoeidel enuwimb 8i0roesidb Uugpoto | Yepe3 KoMy CII080M)




8. Y pasi Bzaemogii K3:PO4 + Cu(BrO4)2 - yTBOPHETbLCA CrNabKun enekTponiT cknagy ...
(v 6naHky gidnoeidel enuwimb ¢popmyriy cnabkozo ernekmponimy, 8 obrpyHmyeaHHi ckrnadimb MorneKkynspHe ma
UOHHI pigHSIHHSA peaKuii)
9. 3B’AA30K BBaXKa€TbLCA KOBANeHTHUM HEeNONAPHUM, AKLLO:
1. ABEH=2,1; 3. yTBOpeHun enemeHtamu |, lI-A'i VI, VII-A rpyn;
2. 0<ABEH<21; 4. ABEH = 0.
10. Peakuis rigpaTtauii eTeHy BigbyBa€eTbLCs 3 yTBOPEHHAM ... | Ma€e BUrnag ... .
(v bnaHky 8idnosidel snuwimp XimiyHy chopmyny ma i Hasgy, 8 0brpyHmyeaHHi cknadimb pieHSIHHS peakuil)
11. BcTaHoBUTM BianoBigHICTbL MiX hopmynoro pevyoBMHM Ta il TEXHIYHOK HA3BOIO:
A CaCoOg; O Ca(OH)z; 1. nuTHa coaa; 5. amiayHa cenitpa;
B NaC E NHsNOs 2. MigHUIM Kynopoc; 6.  HeralleHe BarHo;
B CuSO4 5H20; XK NaHCOs; 3. dhocchoputHe BOPOLLHO; 7. ralweHe BarHo;
I Ca3(PO4)2 3 CaO. 4. Kpenaa; 8. noBapeHa Cinb.
12. Mig yac gucouiadii cynbgiTHOT KNCNOTU (32 NepLWUM CTyNneHeM) yTBOPHHTbLCS UOHU:
(v bnaHky 8idnosidel enuwimb UOHU, 8 06rpyHMys8aHHI ckrnadimp pigHsIHHS ducoyiauii)
13. HemeTanamu € BCi enemMeHTU paay:
1. Li — Zr - Sc — Rb; 3. Na— Fe - Nb— Ga;
2. Mg — Te —» Ga — Ba; 4. Br— Se — As — Te.
14. BcTaHOBITL BiANOBiAHICTL MK KBAHTOBUMM YUCIIaMU Ta iX MO3HAYE€HHAM:
A | opbiTanbHe kKBaHTOBE YUCHO; 1. n;
B | marHiTHe KBaHTOBE 4YMCHO; 2. ms;
B | ronoBHe KBaHTOBE YUCIIO; 3. m;
I' | cniHoBe KBaHTOBE YKCHIO. 4. 1.
15. [Ons aueTaTHOI KUCNOTU BNacTUBi B3aEMOAIl 3 ... (8 06rpyHmysaHHi cknadimb PIiBHSIHHS peaky,ili)
1. | Zn(OH)z; 3. Cus(POa4)z;
2. Cl207; 4, HJO:s.
16. BcTaHOBITb BiANOBIAHICTL MiXK €NIeMEHTOM Ta MOro MaKCUMManbHOK BaNeHTHICTHO:
A S; B O; 1. 4; 3. 7: 5. 1;
[5) J; r N. 2. 2; 4. 6; 6. 5.
17. BcTtaHOBUTM BigNoBiAHICTb MiX peakuielo cepegoBuLLa Ta 3Ha4YeHHAM pH:
A NnyXHe cepenoBuLLE; 1. 2; 4, 11
b K1crne cepeaoBULLE; 2. 5 5 8
B HelTpanbHe cepenoBu- 3. 7 6. 1
Lwe.
18. BcTaHoOBiITb BigNoBigHICTL MiXk aTOMOM enemMeHTa Ta KinbKicTio 36yaKeHUX CTaHiB, Wo BiH Mae
(B 0BI'pyHTYBaHHI HAaBEAiTb €NEKTPOHHI hopMynn aToMIB)
A HiTporen; 1. OfVIH;
B  1og; 2. nBa;
B  antomiHin; 3. K]
r KapOoH; 4 >XOOHOrO.
19. Fipponisy He nignsaraTb coni ...
(v 6naHky enuwims 8i0rnosiob crioeamu)
20.. Cnonyky 3 MOHHUM ab0 KOBaNeHTHUM MONISIPHUM 3B'A3KOM J1EerKO PO3YMHSAKTLCA B ...
(v 6naHky 8idnosidel enuwims 8ipHy 8i0rnogidb deoma criogamu)

3aTBep/KeHO Ha 3acifaHHi kadenpn
3arajpHOi, OpraHiyHoi Ta (Gi3uuHOI Ximil
22.05.2020 p. (mpotokon Ne 10)

(mignuc)

(Anmpanyesa H.M.)
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Ex3amenauyiitne 3anumanus
(MaxkcumanvHa oyinka 3a 6ionogios 10 oanis)

1. BB nporecis rigpostizy Ha peakiiiio cepeloBHINA BOJHKUX i IPYHTOBHX po3uKHiB. BusHauenns pH

CepeIOBHUINA HA TIPAKTHIII.




Tecmogi 3a60anus piznux munie
(makcumanvna oyinka 20 6anie 3a 6i0N06IOI HA MecmMosi 3a80AHHSL)

1. PyHKUiOHaNbHa rpyna opraHiYHMX cnosiyk — ue rpyna, o 3yMOBJIHOE ...
(v bnaHky 8idnosidel snuwime 8i0nosiob croeamu)
2. BcTaHOBUTU BiANOBIQHICTb MiXK CUIOLO €NEKTPONITY Ta BENIMYMHOK CTyMNeHs horo gucoduiauii (a):
A cunbHi enekTponiTy; 1 a<2-3%
B  cepeaHboi cunu; 2. 2-3% < o < 30%
B  cnabki 3. a > 30%
4. o =48
3. BcTaHoBUTM BigNOBIQHICTb MiX peakuiclo cepeaoBULLa BOAHOTO PO34MHY coni, 3a6apBreHHAM yHiBepcarb-
HOro iHAMKaTopy Nanepy B HbOMY Ta ii NPUKNagoMm:
A pH < 7; 1. K2SOs3 5. uepBoOHUN;
B pH=7; 2. BaCl 6. CuUHIN;
B pH =~ 7; 3.  Cu(ClOa4)2 7.  KOBTWW,
r pH > 7. 4.  Fe(NO2): 8.  3eneHKyBaTui.
4. Mpoayktamu rigponisdy coni Mn(CHsCOO): (3a neplunm cTyneHem) €:
(v bnaHky 8idnosideli snuwime gipHy 8i0nosiob chopmynamu, 8 obrpyHmysaHHi ckrnadimb pieHsHHS peakuyii)
5. Y nepetBopeHHi Zn(NOs)2 + X — Zn3(PO4)2 HeBigomoto pevoBuHoto (X) €
(8 0brpyHmysaHHI cknadimb pigHSHHS peakuii)
1. NasPOg; 3. P20s;
2. (NH4)3POgq; 4. HsPOu.
6. EnekTpoHHY KoHdirypauito ...4s%4p*4d° Mae enemeHT ... , Wo BUABASAE XiMi4Hi BNacTMBOCTI ... .
(v 6naHky 8idrnosidel enuwimb 8ipHy 8i0r1ogidb CUMBOSIOM XiMIHHO20 esleMeHmy ma 4epe3 KoMy Cr1080M)
7. MoHu Cr3* YTBOPHOKOTLCSA Nig Yac Avcouiadii (3a nepwum cTyneHem):
1. Crz(SOa)s; 3. KzCr207;
2. Cr(OH)s; 4.  Cr(HSOa)s.
8. B3aemogpicto Mg(OH)2 3 aLieTaTHOI KMCJIOTOK MOXHA OTPUMATH TaKy KiflbKiCTb CcoOmneu ...
(snuwims 8i0rnosidb yughporo ma ximidHUMU ¢hopmynamu corned, 8 0brpyHmyeaHHi cknadimb PIBHAHHS peakuid)
9. Cywma koedpiuieHTiB y nepeTBopeHHi Crz(SOs4); + NaBr —» cTaHOBUTH ...
(v bniaHky 8idnosideli Hagedimb chopMyiu CrionyK i Yepes KoMy yugpy, 8 0brpyHmyeaHHi - pieHsIHHSI peakuii’ )
10. BcTaHOBiITb BignNoBigHICTbL MiXK eHepreTM4HUMM NiAPIBHAMM, KiNbKiCTIO opbiTanen Ta eNneKTPOHIB Ha HUX
A d-nigpiBeHb 1. 7; 5. 14
B p-nigpiBeHb 2. 1; 6. 10;
B s-nigpiseHb 3. 5; 7. 6;
r f-nigpiBeHb 4, 3; 8. 2.
11. BaneHTHi enekTPoOHU aTOMiB eneMeHTiB N0GiYHUX Niarpyn po3TawoBaHi Ha :
1. s-ip-nigpiBHAX 30BHILUHBOr0 EHEPreTUYHOrO PiBHS;
2. s-nigpiBHi 30BHILUHLOTO EHEPreTUYHOrO PiBHS;
3. s-, p-id-nigpiBHAX 30BHILUHLOIO PiBHS;
4. s-nigpiBHi 30BHILLHLOrO i d-NigpiBHI NEPeaOCTaHHbOrO EHEPreTUYHOrO PIBHS.
12. BcTaHoBiTb BignoBigHICTbL MiX cnonykoto Ta ii BMacTUBOCTAMMU:
A NH4OH; 1. € MNONAPHOI0 MOJIEKYIIOHD;
b NaHSOs3; 2. Ancouitoe cTyniHyacTe;
B NaOH; 3. cnabkuin enekTponiT;
r HNOg; 4. CUIMTbHUI eNEKTPONIT.
13. BHacnipnok o6miHHOI peakuii Co(NOz)2 + (NH4)sPOs4 — yTBOpPHOETLCA CNabkui eneKkTponiT cknagy ...
(v 6naHky gidnosidel enuwimb ¢popmyry cnabkozo eniekmponimy, 8 obrpyHmysaHHi cknadime pieHIHHS peakuii)
14. Fomonoramu eTeHy €:
1. CsHs; 3. CaHao; 5. CasHs; 7. C2Hs;
2. CsHg; 4, CsHes; 6. CaHs; 8. CeHe;
15. MacoBa yacTtka ®occopy B noasinHomy cynepdocdati CTaHOBUTh ...
(v 6naHky 8idnosidel enuwimb 8ipHy 8i0rnoeidb yugporo. B 0brpyHmyesaHHi Hagedimb po3paxyHKu)
16. BcTaHOBITL BiANOBIAHICTL MiXK aTOMOM efleMeHTa Ta KiNlbKiCcTHO 30ya)KeHUX CTaHiB, WO BiH Mae
(B 0OI'pyHTYBaHHI HaBediTb €NEeKTPOHHI Ta eNeKTPOHHO-rpadpivHi opmynm aTomis)
A xnop; 1. OAWH;
B docdop; 2. nBa;
B 6apin; 3. oY
I Hatpin; 4, YKOAHOrO.
17. ‘ Cynbdyp y crnomnykax Moxe BUSIBNATU BaNeHTHICTb:




1. yci Big 3 0o 6; 3. yci HenapHi Big 3 #o 5;
2. yci Big 2 o 6; 4.  ycinapHiBig 2 go 6.
18. BcTaHoBiTb BignoBiAHICTbL MiX xapakTepucTukaMmy aTomis Ta 3MiHOIO BNacTUBOCTEN eneMeHTiB y nepioai 3ni-
Ba Hanpaso:
A MeTani4yHi BNacTUBOCTI; 1. MOCUNIOTHLCS;
B HemeTaniyHi BacTUBOCTI; 2. 3MEHLUYIOTLCS;
B pagiycu atomis; 3. He 3MIHITbCS.
19. Po3TawyiTe cnonyku 3a 3MeHLUEHHAM X XiMiYHOT aKTUBHOCTi Y BOAHUX PO34UHaX:
1. NOHHI KpucTanu; 3. nonsipHi Monekynu;
2. NonsapHi MONeKynu 3 BOOQHEBUM 3B’A3KOM; 4.  HenonsipHi Monekynu.
20. BcTaHOBITb BiANOBIAHICTbL MiXX TUMOM CNONYK Ta iX NPUKNagoMm:
A HernonapHa monekyna 1. NH3 4.
b MNOHHUI KpucTarn, 2. KJ 5. H2S
B nonsipHa Monekyna. 3. H0 6. HCI

(Anmpanyesa H.M.)
(i amc)
3aTBepmKeHo Ha 3acizanHi kadenpu
3arajbHOi, OpraHiuyHoi Ta (Gi3UYHOT Ximil
22.05.2020 p. (mporokon NelQ)

8. MeToau HABYAHHSA

Jlnist focsSITHEHHS KiHIIEBOiI METH HaBYaHHS ITiJ] 9aC BUKJIAIaHHS XiMii 3aCTOCOBYIOTHCSI MOTH-
BalliifHi, OpraHi3aliifHO-A1I0B1 1 KOHTPOJIBHO-OIIHIOBAIbHI METOIM HABYAHHS.

MortuBaniiiHi MeToau cnpsMOBaHi Ha (GOPMYBaHHS Yy CTYACHTIB 1HTEpeCy N0 Mi3HABAJIbHOI
TisUTBHOCTI 1 BIATIOBIJANIBHOCTI 32 HABYAJIbHY Mpallfo. TakiuMu METOaMU € HallOBHEHHS 3aHATH 1H-
HABYaHHS Ta MallOyTHHOI podeciifHOi AIsUTBHOCTI (axiBIisl, 30KpemMa.

OpranizamiifHo-IUI0BI METOIU 3a0€3MeUyI0Th OpPTaHi3allil0 HaB4aIbHOTO MPOIECYy 1 MHCIIe-
HEBOI AISUIBHOCTI CTYJEHTa 1HAYKTUBHOTO, NEAYKTUBHOTO, PEMPOJAYKTUBHOTO 1 MOITYKOBOTO Xapa-
KTepy. 3a JpKeperaaMH 3HaHb Cepell LUX METO/IB PO3PI3HSIOTH 1H()OpMaliiiHO-TI0B1IOMIIOBAIbHI
(cmoBecHi) — pO3MOBiAb, TMOSCHEHHS, Oecima, JEKIis, MAUCKYCli, IHCTPYKTaX; HaouyHe-
JEMOHCTpalliiHI — UTIOCTpalii, CIOCTEPEKEHHS; IPaKTUYH1 — Ja00OpaTOpHi poOOTH, 1HAUBIAYaJIbHI
3aB/IaHHS, BIIpaBH, pedeparu.

KOHTpoJIbHO-OIIIHIOBAJIBHI METOM TIOB’S13aH1 3 KOHTPOJIEM 32 HABYAJILHOIO JISTbHICTIO (KO-
HTPOJIbHI POOOTH, TECTH, KOJOKBIYMH, CIiBOECITU, CEMIHApH, 3aXUCT Jab0opaTOpHUX pooiT 1 pede-
paTiB, €K3aME€HH, CAMOKOHTPOJIb 1 CAMOOIIIHKA).

3a xapakTepoM JIOTIKM IMi3HaHHS 3aCTOCOBYIOTHCS AHATITHYHI, CUHTETHYHI 1 aHalITHKO-
CUHTCTHYHI IPUAOMU HABUAHHSI.

EdexTruBHICTh HaBYaHHS MIABUIIYETHCS IMUPOKUM BUKOPHUCTAHHSM AaKTUBHUX 1 IHTEPAKTHB-
HUX METOJIIB HaBYaHHs: MPOOJIEMHI CUTYaIlii 1 JIEKI[li, TBOPYI 1 JOCITIAHUIIBK] 3aB/IaHHSI, CTBOPEHHS
YMOB JUIsl caMmopeali3allii CTyJeHTIB, Aiajory, CIiBIpall 1 3MaraHHs MiXK HUMH, 1HIUBIIyamti3arii
HaBYAHHS.

9. ®opMHU KOHTPOJIIO

3aco0oM miABHILEHHS €(pEKTUBHOCTI HAaBYAJIHHOIO MPOLECY € 3aCTOCYBAHHS IEBHOI CTUMY-
JIFOI0YO01 CUCTEMH KOHTPOJIIO HaBYaJIbHOT pOOOTH CTY/AEHTIB, sIKa CKJIAJAEThCS B KYpCl XiMii 3 TaKUX
BU/JIIB KOHTPOJIIO:
nonepeoHiti — MPOBOJUTHCS HA MOYATKY BUBUEHHS JUCIHMIUIIHU B (JOpPMI TECTOBOI MEPEBIPKU
3aJMIIKOBUX 3HAHb 3 MIKUIBHOTO KYpCY XiMii 1 MIATOTOBJIEHOCTI CTYJACHTIB 0 CIIPUMHATTS HOBHX
3HaHb;
nOMOYHUll — TIPOBOJAUTHCS HA BCIX ayJAMTOPHUX 3aHATTAX IUIIXOM CIOCTEPEXKEHHsS 3a po0o-
TOIO CTYACHTIB 1 Y popMi (POHTATBHOIO OMUTYBAHHS;




memamu4Hull — TIEPEeBIpKa, OIlIHKA 1 KOPEKITisl 3aCBOEHHS 3HAHB 3 MEBHOI TeMH y (hopmi TeMa-
TUYHUX CEMiHapiB, 3aXUCTY 1aOOpaTOPHUX poOIT a00 TeMaTUYHOI KOHTPOJIBHOI poOOTH;

MOOYIbHULL — TIEPEBIpPKa OBOJIOJIIHHS MaTepiajioM JIOCTaTHBO BEIIMKOTO 00CATYy y (hopmax mo-
JyJIBHOT TECTOBOI KOHTPOJIBHOT POOOTH, KOJIOKBiyMY, 3axXUcTy pedepary abo iHAMBITyaTbHOTO 3a-
BIAHHS,

niocymKo8uti — KOHTPOJIb 32 aTeCTAlliiHUIA Mepio]] M0 CYKYITHOCTI pe3yJbTaTiB TEMaTHYHOTO 1
MOYJIEHOTO KOHTPOJIIB;

3aKAM0YHUL — BU3HAYEHHS 1 OI[IHKA YCIIIIHOCTI 3a BECh Mepioa BUBUEHHS AUCIUILIIHH, IIPOBO-
TUTHCS Y GOpMi TECTOBOTO €K3aMEHY.

10. Po3moain 6aJiiB, siKi OTPMMYIOTH CTYACHTH

OniHoBaHHS 3HaHb CTYyACHTA BiOyBaeThest 32 100-0ampHOIO MIKAIOK0 1 IEPEBOAUTHCS B HAIli-
OHAJIbHI OIIHKHM 3TifHO 3 Tabu. 1 «llomoxenus npo ekzamenu Ta 3amiku y HYbBill Ykpainny» (Haka3
po yBeAeHHs B 1ito Big 27.12.2019 p. Ne 1371)

. O1iHKa HalloOHAJIbHA 3a pe3ylib-
PefiTuHr crynenTa,
TaTU CKJIAJaHHS
Oanu - —
€K3aMEHIB 3aJiKiB

90-100 BigmMiaaO
74-89 Ho6pe 3apaxoBaHO
60-73 3a10BLILHO

0-59 Hes3agoBuipHO He 3apaxoBano

Jlnist BU3HAYEHHS! PEUTHHTY CTyJeHTa (ciryxada) i3 3acBoeHHs auciuiuiing Ruuc (mo 100 6aniB) oxe-
prkaHuii pedTUHT 3 atectamii (10 30 OamiB) A0Aa€ThCA 10 PEUTUHTY CTYACHTA (ClyXauya) 3 HaB4alb-
Ho1 po6otu Rup (10 70 6amiB): R iuc = R up + R ar.

IToTo4HU1 KOHTPOIIb N Peiitunr 3 N .
PeiiTunr 3 . Pelitunr | IlizcymkoBa
.. | momaTKoBOI . . 3araigbHa
. . . . . . . . | HaB4anbHOI mrrpadHAi aTecTalis ..
3mictoBui | 3MicToBHH | 3MICTOBHH | 3MICTOBUH pobotu KUJIBKICTh
Moayib 1 MOIYJIb 2 MOAYJIbL 3 | MOIYIb N poboru R 1p Rourre (ex3amen OaxiB
Y Y Y ¥ R wp A YH 3aJ1IK)
100 100 100 100 70 20 5 30 100

pumirku. 1. BianosigHo 1o «llonoxeHHs Mpo KpeIUTHO-MOAYJIbHY CHUCTEMY HAaBUaHHS B
HYVBIll Ykpainny, 3arBepaxkeHoro pektopom yHisepcurety 03.04.2009 p., peWTHHT cTyaeHTa 3 Ha-
BUaJIBHOT po00TH R HP CTOCOBHO BMBUYEHHS MEBHOI TUCIMUILTIHA BU3HAYAETHCS 32 (HOPMYIIOIO

0,7 (RW3p » KW3m + ... + RM3pp « KMay)
RHP = === + Rap - Rurre,
Knuc
ne RMsy, ... RM3y — pelTUHTOBI OIiHKM 3MicTOBHX MOAYIiB 3a 100-6aIbHOIO IIKANOKO;

N — KUIBKICTh 3MICTOBUX MOMYIIB;

K®M3ym, ... KM3ym — kinbkicts kpenutie ECTS, nependadeHnx poGoYnM HaBYAIBHUM ILIAHOM
JUTSL BiITTOBITHOTO 3MiCTOBOTO MOIYJIS;

Kmuc = KWy + ... + KW3m — kinbkicTs kpeautiB ECTS, nependaduennx po6ounM HaBUYab-
HUM TUTAHOM JIJIS1 IUCHUIUTIHK Y TIOTOYHOMY CeMEeCTpi;

R 1p — peifTuHr 3 101aTKOBOI pOOOTH;

R mrp — peiiTunr mrpapHuii.




Hagenieny popmymy MokHa cripocTuTy, akio npuitaaty KO3 = ...= KM3m. Toxi BoHa

Oyze MaTu BUTJIS

0,7- RMzm + ... + RM3y)
RHP = ----------m-mmmmmmo oo + Rap - Rure.
n
Peitmunez 3 0ooamkogoi pooomu R np nonaerbest 10 R we 1 He Moke niepepuinyBatu 20 Oais.

Bin BU3HaAYa€eThCs JIEKTOPOM 1 HAIAEThCS CTYACHTAM DIlICHHSIM Kadeapu 3a BUKOHAHHS POOIT, sIKi
He Tiepe0aueHi HaBYAIbHUM IIJIAHOM, aJie CIIPUSIOTH IiIBUIIICHHIO PIBHS 3HAHB CTYJICHTIB 3 TUCIH-
TUTIHU.

Peiimunz wmpagnuii R wre He nepeBunrye 5 6ainiB 1 BinHiMaeTbes Biag R up. Bin BuzHava-

€TBCS JICKTOPOM 1 BBOJMTHCS PIICHHAM Kadeapu sl CTYACHTIB, SIKI MaTepiaja 3MiCTOBOTO MOIYJIS
3aCBOIJIM HEBYACHO, HE IOTPUMYBAIHCS rpadika poOOTH, MPOITYCKATH 3aHATTS TOIIIO.

ok w
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