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1. Onuc HAaBYAJBLHOI JMCIHUILIIHA

«Ximisay

(na3Ba)

I'any3b 3HaHB, CHIEHiAJBHICTH, OCBITHS POrpaMa, OCBITHIN CTYNiHb

OcBiTHiil CTyMiHB Bbakanasp
CreniajipHIiCTh 205 «JlicoBe rocriogapcTBO»
OcBiTHs Tporpama JlicoBe rocmomapcTBoO

XapakTepUCTHKA HABYAJIbHOI IUCUUILIIHU

Bun O00B’13K0Ba

3aranpHa KUIBKICTH TOIUH 120

Kinbkicts kpenutiB ECTS

KinbKicTh 3MiCTOBUX MOJTYTTIB 5

Kypcosuii mpoekT (po6oTa) (3a HasIBHOCT1) -

dopma KOHTPOJTIO Exsamen

IMoka3HUKN HABYAJIBbHOI JUCHHUILIIHU IS IEHHOI Ta 3204HOI (P)OPM HABYAHHSA

neHHa GpopMa HaBYaHHS 3a04yHa (hopMa HaBUAHHS
Pik migroroBku (kypc) 2023-2024 (1) 2023 — 2024 (1)
Cemectp 1 1
JlekmiiHi 3aHATTA 30 2o00. 6 200.
[IpaxTuyHi, ceMiHapChKi 3aHSTTS - 200. - 200.
JlaGopaTopHi 3aHATTS 45 200. 8 2o0.
Camocriiina po6oTa 45 200. 106 2o0.
[nuBiTyanbHI 3aBIaHHS - 200. - 200.
KinpKicTh THXKHEBHUX ayUTOPHUX 5 200.

TOJIMH JIJIs IeHHO1 (OpMU HaBUaHHS

IToka3HMKHN HABYAJIBLHOI AU CUHUILTIHU A1 CKOPOUEHO020 MepMiHy HABYAHHA

Pik migroroBku (Kypc) 2023-2023(1) 20232024 (1)
CemecTtp 1 1
JlekmiiHi 3aHATTS 15 2o0o0. 6 200.
[IpakTryHi, ceMiHapChKi 3aHATTS - 200. - 200.
JlaGopaTopHi 3aHATTS 30 2o0. 8 2o0.
Camocriiina po6ota 75 200. 106 2oo0.
[HuBiAyabHI 3aBIAHHS - 200. - 200.
KinbKicTh TH)KHEBUX ayTUTOPHUX 3 200

TOJMH 715 IeHHO1 POpMU HaBYaHHS




2. MeTa, 3aBJaHHA Ta KOMIIETEHTHOCTI HABYAJIbHOI JUCIMILIIHA

JlocsiTHEeHHST XIMIYHOT HAyKH IIMPOKO BHUKOPHUCTOBYIOTH B 0araThOX HarpsiMKax
XiMi3allii Cy4acHOTO JIICOBOTO TOCIHOJApPCTBA. 3aCTOCOBYIOTh PI3HOMAHITHI MiHEpallb-
Hi 700pWBa, B TOMY YHCII 3 MIKpOEIEMEHTaMH, YAOOPIOBaJbHI CyMIlli, PiKi KOM-
IUIEKCHI Jo0puBa ISl BIAKPUTOTO Ta 3aKPUTOTO TPYHTY. BUKOpPHUCTOBYIOTH XIMIYHI
npenapary mijl 4ac MpOBEJACHHS 3BUYAWHUX Ta IHTEHCUBHHMX TEXHOJIOTIH BHUPOIIYBaH-
HSl JIICOBUX KYJBTYp, 3aX0J1IB XIMIYHOT MeJiopallii IpYyHTIB (BalHyBaHHS, TIICYBaHHS,
00opoTh0a 3 3acOoJIeHHsIM) Ta 1H. 3 KOKHUM POKOM PO3LIMPIOETHCS aCOPTUMEHT Mperna-
paTiB XIMIYHOTO 3aXMCTy POCJMH BiJl MIKITHUKIB Ta XBOPOO JICOBUX KYIBTYD.

EdexTuBHE 3acToCyBaHHS IMIMPOKOIO ACOPTHUMEHTY PI3HUX XIMIYHUX pPEUYOBHH
MOKJIMBE JIMIIIE Ha OCHOBI iX HAYKOBO OOIPYHTOBAHOIO JI03YBaHHS, 10 MOTPeOye Bif
CTELIANICTIB TMEBHOTO PIBHSA XIMIYHMX 3HaHb. BMIHHA BH3HAuaTH BMICT XIMIYHHX
€JIEMEHTIB B 00’€KTax HAaBKOJMIITHHLOTO CEPEJOBHINA - ITPYHTaX, BOJMI, POCIMHAX, J1O-
3BOJIAIOTH CB1IOMO BHOCUTH MiHEpajbHI JOOPUBA, TPOBOAUTH MPODUIAKTUYHI €KOJIO-
TYHI 3aX0JIM 1 TAKAM YMHOM BYACHO 3aXMILIATH JIOAWHY 1 MPUPOIY BiA il IIKIIJTUBUX
3a0pyaHIOIYUX (HaKTOPIB.

3 METOI0 palioHAIBHOTO, €KOHOMIYHOTO Ta E€KOJIOTIYHO O€3MEeYHOro BUKOPHC-
TaHHA XIMIYHHUX CIIOJyK Ta TpemnapaTiB MaiOyTHI (axiBIil JICOBOrO0 TOCHOJapCTBa
MOBMHHI HE TUIBKM MaTW NEBHUM 3amac XIMIYHUX 3HaHb, alieé 1 MEPETBOPUTU iX Ha
NPaKTHYHI HABUYKHU Ta YMIHHSA.

Hucuurutina «XiMis» HaJleXHUTh A0 3arajbHOOCBITHIX (yHIaMEHTAJIbHUX MJHC-
IUIUTIH, 3HAHHA SKOT HEOOXigHI Ui TOJAJIBIIOTO BHUBYEHHS TpodeciiiHo-
OPIEHTOBAHMUX Ta CHEIATBHUX AUCHUILIIIH. OCBOEHHSI OCHOB XIMii € HEOOXITHUM JIaH-
IIOTOM Yy TPYHTOBHIN MIATOTOBII KBali()iKOBAaHUX CIEIIANICTIB JIICOBOTO TOCMIOJapC-
TBA.

OCHOBHOIO Memot0 BUBYCHHS Kypcy «Ximis» € 3a0e3Ne4eHHs CTYJ/IEHTIB 3HaH-
HSMHU OCHOB XIMIi, SIKl IOMOMOXYTh IM J0Ope 3aCBOITH MPOQUIIOI0Ul JUCIUIUTIHU, a B
MpaKkTUYHIM poOOTI OynyTh CHPUITH PO3YMIHHIO XIMIYHUX ACIMEKTIB 3aXOJlIB, CIp -
MOBAHHX Ha MOKPAIICHHS SKOCTI JIICOBOT MPOIYKIIIi.

Ocnoeni 3ae0anna Kypcy «Ximiay:

® 33aCBOEHHS OCHOBHHMX 3aKOHOMIPHOCTEH XIMIYHHMX MEPETBOPEHb, XIMIUHUX BIa-
CTUBOCTEHM OIOTEHHMX €JIEMEHTIB Ta iX HAWBAKIUBIIIUX CIOJYK, 0COOIUBOCTEH
NpOIIeCiB, 10 BiIOYBaIOThCA Y MPHUPO/Il, XIMIYHOMY, CUIBCHKOTOCIOAAPCHKOMY
Ta JIICOBOMY BUPOOHMIITBI,

® 3aCBOEHHS TEOPETUYHUX OCHOB OPTaHIYHOI XiMIi, aHATITUYHOT XIMil Ta METO/IIB
SAKICHOTO 1 KUIBKICHOTO XIMIYHOTO aHali3y TPYHTIB, MIHEpaJbHUX N0OpUB, 3a-
c001B 3aXHCTY JIICOBUX KYJbTYp Ta OOpOOKHM HACIHHS, MIPOIAYKIIi JICIBHUIITBA;

® OBOJIOJIIHHS OCHOBHUMH MPUHOMAaMM BHKOHAHHS XIMIYHOTO EKCIEPUMEHTY,
crocob6amMu 00poOKHU Ta y3arajJbHEHHS OJIEpKAHUX pe3yJIbTaTiB;

® CTBOPEHHS Y CTYJICHTIB MIITHHX XIMIYHUX 3HaHb, SIKI HEOOXIJHI JJISI 11OJaJIbIIO-
IO BUBYEHHS CIEIIAIBHUX AUCIIUAILIIH,



e HAOyTTS CTyAEHTaMU BMiHb BHKOPHCTOBYBATHU OJIEpXKaHI 3HAHHA 1 HAaBUUKHU Y

IPaKTUYHOMY JIICOBOMY BUPOOHUITBI.

VY pe3ynpTaTi BUBUYEHHSA XIMIii CTYJEHT MOBUHEH

3Hamu:

» OCHOBHI TEOPETUYHI MOJIOKCHHS 3arajibHOi, HEOPTaHIYHO1, OpraHivyHO1,
aHATITUYIHOT, (I3MYHOT Ta KOJIOITHOT XIMIi;
0COOJMBOCTI XiMii OI0T€HHUX €JIEMEHTIB Ta iX HAMBaXKJIMBIIINX CIIOIYK;
pOJb OI0TEHHUX EJIEMEHTIB Yy KUTTEAISIIIBHOCTI POCIIUH;
0COOIMBOCTI XIMil HaWBaXJIMBIIINX KJIAacClB OPTaHIYHUX CIIONYK;
CyTh, NEPEBAru Ta HEJIOJIKA PI3HUX METOJIB aHATITUIHOTO aHAI3Y;
3aCTOCYBaHHS XIMIYHUX CIIOJIYK y MPaKTHUI JIICOBOTO TOCHOAapCTBa.
emimu:

YV VVY

» KOPHUCTYBAaTHCS HaBYAIBbHOIO, METOJIMYHOIO Ta JOBIIKOBOIO JITEPATYpOIO;

» Ha OCHOBI IOJIOXKEHb CydacHOI 3arajbHOI XiMil mepeadayaTH XiMivHI Biac-
THUBOCTI CITOJIYK, IO MICTATHh OI0T€HHI MaKpoO- Ta MIKpOEJIEMEHTH;

» KepyBaTu MpoIliecaMu, M0 Bif0yBarOThCS B JKUBIA MPUPOi, TPYHTAX: HOH-
HOTO OOMIHY, TIIPOJII3Y, OKUCHCHHS-BITHOBJICHHS, 1H.;

» PO3PI3HATH KJIACH OPTaHIYHUX CIOJIYK, BOKJIMBUX JJIS HPOIECIB KUTTEIis-
JLHOCTI1 POCIIHH;

» BUKOHYBaTH 0a30Bi €KCIIEPUMEHTAIbHI POOOTH, IO CKIAJAI0Th OCHOBY Xi-
MIYHOTO aHali3y, y3arajbHIOBAaTH Ta CHCTEMAaTH3yBaTH OJlepXkaHl pe3ysbTa-
TH;

» BHU3HAYaTH SKICHUU Ta KUIBKICHUH CKJIAJ IITYYHUX 1 MPHPOJHUX 00’€KTiB,
10 MAIOTh BAXKJIMBE 3HAYEHHS B JIICOBOMY TOCIOJIapCTBI;

» BUKOPHUCTOBYBaTH HaOyTi 3HAHHS, YMIiHHS, HABUYKH ]ISl BUBUCHHS 3arajib-
HOOIOJIOTIYHUX Ta CHEMaJbHUX MWCHHIUIIH, JJI BHUPIMICHHS MPaKTUIHUX
MUTaHb JIICOBOTO TOCIOAApCTBA.

Haoymmsa Komnemenmuocmeii:
- 3azanvhi komnemenmuocmi (3K):
3K 7. 3HaHHs Ta pO3yMiHHS MpeAMETHOI 00JacTi Ta po3yMiHHS Mpoddecii.
3K 8. 31arHiCTh 3aCTOCOBYBATH 3HAHHA y MPAKTUYHUX CUTYAIisIX.
3K 9. 31aTHICT, BYUTHUCS 1 OBOJIOIIBATH CY9aCHUMH 3HAHHSMH.
3K 11. HaBuuku 3ailicHeHHS O€3MEeYHO1 JISIbHOCTI.

Ilpocpamnui pezynomamu nasuanusn IIPH

[IPH-4. Bononitu 6a30BHUMH T'yMaHITAPHUMH, MPUPOJIHHUO-HAYKOBUMH Ta Tpode-
CIMHUMHU 3HAHHSIMU JJIS BUPILICHHA 3aBjJaHb 3 OpraHi3ailii Ta BEJEHHs JIICOBOTO TOC-
1oiapcTBa.



3. [Iporpama Ta cTpykTypa HaBYadbHOI AucHUILTIHE «X i M i I» noas

— IIOBHOT'O TEPMIHY JA€HHOI (3a04HO1) (pOpMU HaBUAHHS;
— CKOpPOYEHOI0 TepMiHy ACHHOI (3204HO1) POopMU HABUAHHSL.
/* K1JIBKICTh TOAMH JUIsI CKOPOUYEHOT O TEPMIHY JE€HHOI Ta 3a04HOi (POPMU HaBYAHHS

Ha3zsu 3micToBHX
MOJYIIB 1 TEM

KinbkicTs rogmn

nenHa gopma

3aouna popma

YChOTO y TOMY YHCII YChOTO y TOMY YHCIT
b | mab. | c.p. hi§ nao. c.p.
1 2 3 4 5 6 7 8 9
3microBuit Momynh 1. CydyacHa cucTeMaTHKA HEOPraHiYHUX CMOJIYK i XiMivHMX peakmiii
Tema 1. Xiwmizamisa cy- 4/*3 2/*1 -[*- 1/*%1 2/*1 -[*- -[*- 2/*1
YacHOIro JIICOBOIO TOC-
11OJIapCTBa
Tema 2. CyudacHe Tpak- 6/5 2/2 2/1 212 4.5/4.5 | 0.5/0.5 -I- 4/4
TyBaHHSI OCHOBHHUX IIO-
HATH 1 3aKOHIB XIMIYHOI
CTEXIOMETPIi.
Tema 3. CyuacHa cucre- | 11/10 212 4/3 4/4 11/12 -I- 1/2 10/10
MaTHKa HEOpraHIYHHX
CIIOJIYK 1 XIMIYHHMX pea-
KIIiiA.
Tema 4. Koopaunariiiini 716 2/1 2/2 3/3 7.5/2.5 | 0.5/0.5 1/- 6/2
(KOMIIJIEKCHI) CITOJYKHU
Pasom 3a 3micToBUM 26/22 8/6 8/6 | 10/10 25/20 1/1 212 22/17
MoyJeMm 1:
3mictoBuii Mmoayinb 2. BynoBa aToma i ximiunuii 3B'si30Kk
Tema 5. CygacHi ysB- 10/8 212 212 6/4 13/13 1/1 -/- 12/12
JIeHHS TIpo OyJOBY aTo-
MiB XIMIYHUX €JIEMEHTIB.
Tema 6. Ilepiognunmit 6/6 212 212 212 11/11 11 -/- 10/10
3aKOH 1 IIepioruvHA CHC-
TeMa XIMIYHHX €JIECMEH-
tiB JI.I. Menzeneena.
Tema 7. XimiuHuit 8/8 2/2 212 4/4 9/5 1/1 -/- 8/8
3B’S130K 1 OyJa0oBa MoJie-
KYJI.
Pa3om 3a 3MicTOBUM 24/22 6/6 6/6 | 12/10 | 33/33 3/3 -/- 30/30
MOJYJEM 2:
3mictoBuit Moayib 3. OCHOBHI 3aKOHOMIPHOCTI XiMiYHHX MepeTBOPeHb

Tema 8. Ximiuna KiHe- 8/8 2/2 212 4/4 6.5/4 0.5/1 -/- 6/3
TUKa Ta XiMi4Ha PiBHO-
Bara.
Tema 9. Di3uko-xiMiyHa 8/7 2/2 2/2 4/3 10.5/9 0.5/1 2/2 8/6
IpUPOJa PO3UNHIB.
Tema 10. Tigpomiz co- 8/7 2/2 2/2 4/3 7.5/8 0.5/1 1/1 6/6
JIeH.
Tema 11.  OkxkwucHo- 8/8 2/2 2/2 4/4 11.5/8 0.5/1 1/1 10/6
BIIHOBHI TMpOIECH Ta

YMOBH 1X mepeoiry.




PasomMm 3a 3MicTOBUM 32/30 8/8 8/8 | 16/14 36/29 2/4 4/4 30/21
Moxyiem 3:

3mictoBuil Moaynb 4. XiMisi 0iore HHMX eJleMeHTIB Ta iX CIOJIYK
Tema 12. 3aransHi Baac- 6/6 2/2 2/2 212 5/5 0.5/1 0.5/1 4/3
THUBOCTI HEMETAJIB Ta iX
HalBaAXKJIMBIIIX CIIO-
JyK.
Tema 13. Hemeranu 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-
BaKJIMBIII CIOJYKH.
Tema 14. 3aranbHi Biac- 6/6 2/2 2/2 2/2 717 0.5/1 0.5/1 6/5
THBOCT1 METAJIIB.
Tewma 15. Ximis oprasi- 13/10 2/2 5/2 6/6 9/10 0.5/1 0.5/1 8/8
yHUX cioiyk Kapbony.
PaszomMm 3a 3MiCcTOBUM 33/30 8/8 11/8 | 14/14 | 26/28 2/4 2/4 22/20
MojyJeMm 4:

3micToBuil Moaynb 5. TeopeTuyHi Ta eKCepuMeHTAJIbLHI OCHOBH SIKICHOIO i KIIbLKICHOTO

XiMiYHOI0 aHaJI3y

Tema 16. Teoperununi
OCHOBH SIKICHOTO 1 KiJIb-
KICHOr0 XIMIYHOI'O aHa-
JIi31B.

4/4

212

-

2/2

71-

-

1/-

6/-

Tema 17. SlkicHuii ana-
J1i3 KaTioHIB 1 aHiOHIB I-
Il aHamiTHYHHUX TPy

4/4

212

2/2

71-

1/-

6/-

Tema 18. Anami3 xpwuc-
TaJi4YHOi PEUYOBUHU He-
BIJIOMOTO CKJIaJy.

4/4

212

2/2

Tema 19. Turpumerpu-
YHI METOOM KIJIBbKICHOIO
aHamizy. MeTon KHCIO-
THO-OCHOBHOTO THUTPY-
BaHHS.

4/4

2/2

2/2

10/-

2/-

8/-

Tema 20. Meromu oxuc-
HO-BITHOBHOTO  THUTPY-
BaHHsA. MeTon mepmaH-
raHaTomeTpii.

4/3

2/-

2/2

71-

1/-

6/-

Tema 21. Mertong KoM-
TJICKCOHOMETPHYIHOTO
TUTPYBaHHS.

4/3

2/-

2/2

6/-

6/-

Tema 22. ®dizuxko-
XIMIYHI METOJIA aHAITI3Y.

4/3

2/-

2/2

4-

4-

Pazom 3a 3micToBUM
MOJIYJIEM 5.

28/22

212

12/6

14/14

34/-

4

30/-

Ycboro roaun:

120/120

30/15

45/30

45/75

120/120

8/8

106/106




4. Temu ceMiHapCbKHX 3aHSTH

Ne Haszea Ttemu KinbkicTh
3/ T'OJIMH
1 -
5. TeMu NpaKTHYHUX 3aHSITH
No Haszea Ttemu Kinbkicts
3/m T'OJIMH
1 -
6. Temu J1abopaTOPHUX 3aHATH
Ne Kinb-
3/ Ha3Ba Temu KICTE
TOUH
1. Beryn. ObnaananHs Ta npaBuiia poOOTH B XiMi14HiM aboparopii. TexHika 2
6e3nexku. MeTou BUKOHAHHS XIMIYHOTO €KCTIEPUMEHTY.
2. Po3paxyHku 3a cTeXiOMETPUYHMMH 3aKOHAMHU (MacOBOI YaCTKU €JIEMCHTIB 2
y CIIOJIyKaX, BUXIJl MPOAYKTIB peakiii, eKBiBaJICHTY PEUOBHH 1H.)
3. OpnepkaHHS Ta XiMIYHI BIACTHUBOCTI OKCHJIB, T1IPOKCHUIB, cOle (cepen- 2
HiX, KHCIIUX, OCHOBHUX).
4. JlaGopaTopHi HOCHIPKEHHS TeHETHYHOTO 3B'I3KY MIXK KJIacaMy HeOpraHid- 2
HUX CITOJIYK.
5. CknaanHs eJ1eKTPOHHUX (OPMYI aTOMiB Ta BU3HAUEHHS BaJCHTHOT'O CTa- 2
HY, CTYII€HIB OKHCHEHHS €JIEMEHTIB Y CIIOTyKax.
6. ExcriepuMeHTanpHe MOCHIKEHHS 3MIHHM BIIACTUBOCTEH €JIEMEHTIB Ta iX 2
CTIOJIYK TI0 Tiepioax i rpymax nepioanynoi cuctemu /1.1 Menneneena.
7. BuBueHHs 3a51€KHOCTI XIMIYHHUX BIIACTHBOCTEH CIOJIYK BiJl TUITY XIM19HOTO 2
3B'SI3KY, II0 B HUX Peasi3yeThCsl.
8. JlocIipKeHHS BILTUBY TEMITEPATypH Ta KOHIICHTPAIIIT pearyrounx pedoBUH 2
Ha MBUAKICTh XIMIYHOI peaKlii.
9. Peakuii B pozumHax enekTpouiTiB. JlabopaTopHi AOCHIKEHHS XIMIYHUX 2
BJIACTUBOCTEH PO3YMHIB CICKTPOJIITIB.
10. | Busnauenns pH cepemoBuina 3a 10omomMoror iHaukaropis, pH-meTpy, io- 3
HOMepy. EkciepuMeHTabHe BUBYCHHS IIPOIIECY T1IPOJi3y coliel Ta dak-
TOPIB, 10 BIUTMBAIOTH HA HHOTO.
11. | ExcnepuMeHTanbHe BHUBYEHHS BIUIMBY CEpEJOBHINA Ha XiJ OKHUCHO- 2
BIJIHOBHHX PEaKIIii.
12. | ExcniepuMeHTaIbHE JOCIIHDKEHHS XIMIYHHUX BIACTHBOCTEH CIIOIYK eJeMe- 2
HTiB VII-A -V-A rpymnu.
13. JlocmimkeHHsT XiMIYHUX BIACTUBOCTEH CIOMYK O10T€HHUX METalliB. 2
14. | JochimkeHHs XiMIYHAX BIACTUBOCTEH KapOOHOBHUX KUCJIOT, COUPTIB (eTa- 2
HOJTy Ta TJIIEPOITy), XKHUPIB.
15. | BuB4YeHHS BIACTUBOCTEH BYIJIEBO/AIB: MOHOCAXapu/IiB (TJIFOKO3U 1 HPYKTO- 2
3M), TMcaxapuiB (caxapo3u), mojicaxapuaiB. ['11po1i3 Kpoxmalto.
17. 3acBOEHHS TEXHIKM BUKOHAHHSI aHAJI THYHHUX OTIEPaIliid SKICHOTO XIMIYHOTO
anainizy. ExkcnepuMenTanbHe BUBYCHHS /i TPYIIOBOTO PEareHTy Ta peakiii 2
BUSBJICHHS KaTioHiB i aHioHiB | 1 III-01 aHamiTHYHUX TpyII.
17. ExcniepumeHTalbHE BU3HAUCHHS SKICHOTO CKJIay HEeB1JJOMOI pEYOBHHU Ha 2
MIPUKIIAJI COTeEH.
18. Kinbkicuuii ananiz. [IpuroryBanHs po3unHiB 3ajaHOT KOHIIEHTpalii. Meton
HelTpamizanii. EkciepuMeHnTanibHe BU3HAYEHHSI TUMYAaCOBOI TBEPIOCTI BO- 3
M.




19. | Meroau penokcmerpii. [lpuroryBanus poOoYNX pO3YHHIB METOy IEpMaH-
raHaToMeTpii Ta BCTAHOBJICHHS X KOHIICHTpaIlii. 3
ExcniepuMenTanpHe Bu3HaueHHs: -BMicTy @epymy B comni Mopa; - BmicTy
HITPHTIB.

20. |MeToa KOMIIJIEKCOHOMETPUYHOIO TUTpyBaHHA. BusnauenHns Bmicty Kym- 2
pyMy Ta 3arajibHOi TBEPIOCT1 BOJIU

21. | ®i3uKo-XiMiuHI METOM aHaJi3y Ta iX 3aCTOCYBaHHSL. 2

Bcboro nabopatopHux 3aHATb: 45 roa.

7. Temu camMocCTiiiHOI po0OTH

e Ha3zBa temu Kubkicts

3/m TOJTUH

1. ArtoMHO-MoeKysspHe BueHHs. CydacHi (i3udHi BeTHYMHH, IO BUKO- | 2/4*
PUCTOBYIOThH y XIMIYHUX PO3paxyHKax.

2. [ToBTOpEHHS CrOCO0IB OJCPKAHHS 1 XIMIYHUX BIACTHBOCTEH OKCHIIB, | 2/5
KHCJIOT, OCHOB, COJICH.

3. I'eneTHyHMI 3B’ 130K MI’K OKPEMHUMH KJIaCaMH HEOPTaHIYHUX CIIOJNIYK. 2/4*

4. 3acTocyBaHHS MOHATH PO OyIOBY aToMa Ui Iepei0adeHHs XiMiuHuX | 2/4*
BJIACTUBOCTEU CIOJIYK.

5. [TousTTS MpoO pagiyc aToMa, EHEprito WOHi3aIlil Ta BIIHOCHY elekTpo- | 2/4

HETraTUBHICTh €JIEMEHTIB, SIK KiJIbKICHI XapaKTePUCTUKN XIMIYHUX Bla-
CTHBOCTEH €JIEMEHTIB Ta iX CIOIyK

6. 3acrocyBanHs BEH st omiHku TUITY XiMi4HOTO 3B’ SI3KY. 2/4

7. BusnaueHHS 3apsity KOMIUICKCHOTO HOHA. Kjjeo; KOMIUIEKCHOTO HOHA. 2/2*

8. Enextpomnitnuna qucomianis. Ckinaganss piBHIHb qucornianii. Crymi- 2/6*
HYacTa AMCOIliaIlis cadKux Ta aM(pOTEPHUX ENEKTPOIIITIB.

9. [ToHsATTS npo 3arajbHy Ta aKTUBHY KUCIOTHICTh. BydepHi po3unnu. 2/2*

10. | CxnanmanHs piBHSHHS I'IpOi3y cosiei Ta Bu3HayeHHs pH po3uuHiB. 4/6*
CrymingyacTuii TiapoJIi3 CoeH. 214

11. | Crocobu BUpakeHHS KOHIICHTpPAIlii pO3UHHIB. 4/4

12. | BnacTuBOCTI pO34HHIB: OCMOC Ta OCMOTUYHHI THCK PO3UHHY, 3/4*
3akoH Bant ["'oda. Kpiockormis ta eOymiockorris. 3akoHu Pays.

13. | CrymiHnb OKHCHEHHS, i1 BUBHAYEHHS y CITOJyKaX. 4/6
MoOXJTHBI CTYIIEHI OKUCHEHHSI €JIEMEHTIB y CITOTYKaX.

14. | TloHATTS PO MaKpO- , MiKPOEJIEMEHTH, TIECTULIHTH. 4/4

Ix BHKOpHMCTaHHS y JTiCOBOMY FOCIIOAPCTBI.
15. | BUCHOBKH 3 psiy Hampyr MeTajaiB. MeTou 3aXUCTy TeXHIKH Bi Kopo- | 2/4
311.

16. | CyuacHa kimacudikaiis Ta HOMCHKIATypa OPTaHigHUX CITOJYK. 2/6*
17. | Criocobu onepskaHHs Ta XIMI4HI BIACTHUBOCTI MOJTIMEPHHX CITOJTYK. 2/6*
Pazom: 45/75

8. 3pa3ku KOHTPOJBLHUX MUTAHb, KOMILUIEKTIB TECTIiB JJIA BU3HAYEHHSI

PiBHSI 3aCBO€HHS 3HAHb CTYJACHTAMM
KoHTponbHi nutaHHa 3 kypcy "XIM IS”

(crrerianmpHicTh 205 — J1iCOBE rOCIOAAPCTBO)

1. OcHOBHI HampsAMKH XiMi3allii JicoBOro rocrnojgapctsa. Poib 1icoBUX HacaKeHb B OXOPOHI
HABKOJIMIIHBOTO CepefoBHIAa. ACOPTUMEHT MiHEpPaJIbHUX MaKpo- 1 MiKpOoJ0OpHB, 3aC00iB 3aXUCTY
POCIIMH JUTS BUPOILIYBaHHS TOOPOSKICHOTO CTaHAAPTHOTO ITOCAIKOBOTO MaTepiaiy.



2. OCHOBHI TOHSATTSI ATOMHO-MOJIEKYJSPHOTO BUEHHS: MOJIEKYNa, aTOM, XIMIYHUN €JIEeMEHT,
MpoCTa Ta CKJIaJHa PEYOBUHA, BIAHOCHA aTOMHA Ta MOJIEKY/SpHA MacH, MOJlb, MOJISIpHA Maca.

3. CyuacHe TpaKTyBaHHS OCHOBHHUX IOHSTH 1 3aKOHIB XiMI4HOI CTeXioMeTpii Ta ix 3acTocy-
BaHHS IS CKJIQJaHHS PIBHIHB XIMIYHUX B3a€MOJiH, 10 BiAOYBAIOTHCS Y KUBIH MPUPOI.

4. OcHOBHI MOJIOKEHHS cydacHOi Teopii OymoBM aToma. XBHIJIbOBA MpHpoja enekrpoHa. I1o-
HATTS Npo opOiTalib, EHEPreTUYH1 PiBHI Ta MIAPiBHI, 1X eMKicTh. KBaHTOBI uncna. [locninoBHiCTh
3aroBHEHHs opOiTaneit enextponamu. [lpunun [ayni, npaBuno XyHaa, npasuiia KiedkoBcbkoro.
EnexTpoHHI Ta eneKTpoHHO-TpadiuHi GOopMyau aTomis, iX 3aCTOCYBaHHS JJIsl BA3HAYCHHS BaJICHT-
HUX CTaHIB Ta CTYNEHIB OKMCHEHHS €JIEMEHTIB Y criojiykaX. Posis OyzoBu aToma B miepeadadeHHi ¢i-
3MYHUX 1 XIMIYHUX BIIACTUBOCTEH €JIEMEHTIB Ta X CIOJIYK, IO 3aCTOCOBYIOTH Yy JIICOBOMY TOCII O-
JIApCTBI.

5. lepioguuna cuctema J[.I. Menneneesa, 1i cTpykTypa. [IoHATTS mpo rpymu, MiArpymu,
nepionu, s-, p-, d-enementu. CydacHe (QOpMYIIOBaHHS MepioAuYHOro 3akoHy. OCHOBHI 3aKo-
HOMIPHOCTI NEePIOAUYHOI CUCTEMU: 3MIHA PaJlyCiB aTOMIB, €HEprii 10Hi3allli, eJIeKTPOHEraTUBHICTI,
KHCJIOTHO-OCHOBHUX, OKMCHO-BITHOBHUX, METAIIUHUX T4 HEMETAIIUHUX BJIACTUBOCTI €JIEMEHTIB Ta
X HalBaKJIMBIIIMX CIOJIYK IO TIepioAax 1 rpymax.

6. CyuacHi yaBI€HHS Mpo XIMIYHUHN 3B'130K. OCHOBHI XapaKTEPUCTUKU XIMIYHOTO 3B’SI3KY.
Tunu ximiuHOTO 3B’s13Ky. KoBaneHTHu# 3B’s30k. OOMIHHUI Ta JOHOPHO-AKIIEMTOPHUN MEXaHi3M
YTBOPEHHS KOBaJEHTHOTO 3B’513Ky. BIIaCTHBOCTI KOBaJI@HTHOTO 3B’513Ky. MonHMii 38’s130K. [Ipupona
HMOHHOTO 3B’ 513Ky SIK TPAHUYHOTO BHUIAJKY KOBaJEHTHOIO MOJISIPHOTO 3B’ 513Ky. BoaHeBuil 3B'A30K.
MexaHi3M HOT0 YTBOPEHHS Ta OCOOIMBOCTI, POJIb B YTBOPEHHI acoIliaTiB. Meramiunuit
3B’s130K. MexaHi13M H0ro yTBOpEHHSL.

XiMIYHUH 3B’A30K Ta BaJICHTHICTh. XIMIYHHUN 3B’ 530K Ta BIAaCTUBOCT1 croiyK. OcoOaMBOCTI
XIMIYHOTO 3B’SI3KY PI3HOTO TUITY; iX pOJIb B MIPOLIECAX KUTTEIISUIBHOCTI POCIIHH.

7. CyyacHa HOMEHKJIaTypa Ta MPUHIMIN KiIacu(ikallii HeopraHiyHuX croyyk. Onep>kaHHs Ta
XIMIYHI BJIAQCTHBOCTI KHCIHX, OCHOBHHUX, HOABIMHUX, 3MIIIAHUX cojci. ' eHeTUYHUM 3B 30K MIiXK
OCHOBHHUMH KJIacaMH HEOPTaHIYHUX CITOJIYK.

Knacudikarrist XiMi9HUX peakIlii.

8. Koopnunaniiini cionyku. XiMi4HHHA 3B'30K B KOOPAMHAIIHHUX crIOMyK. OCHOBHI 3aKOHO-
MIPHOCTI Ta €Taly YTBOPEHHS KOMIUIEKCHOTO HOHY. TUIOBI KOMILIEKCOYTBOPIOBayl, JiraHAu, KOO p-
muHariiel yucna. Kimacudikaris, HOMEHKIATypa Ta XiMi9HI BIIACTUBOCTI KOOPIUHAI[IMHIX CITOTYK.
Jucorrialisi Ta KOHCTaHTa CTIMKOCTI KOMIUICKCHOTO HOHY.

9. Ximiuna kiHeTuka. OCHOBHI MOHATTA XiMIYHOI KiHeTUKH. [IIBUAKICTH XIMIYHUX peaKIlii.
dakTopH, 10 BIUIMBAIOTH Ha HEl. 3akoH nirounx Mac. [Ipasunio Baut-I'odda. [lonarts npo karams
Ta oro npupoy. Ponb ysBieHb XIMIUHOT KIHETUKH Ta XIMIYHOI pIBHOBaru y po3yMiHHI XIMIYHHUX 1
010JI0T1YHUX MPOIIECIB

10. HeoGopoTHi Ta o6opoTHi peakuii. XimiyHa piBHoBara. KoHcranta piBHOBaru. Bruius
30BHIIHIX (aKkTOpiB Ha XiMIYHY piBHOBAry. 3MIiLICHHS XiMi4HOI piBHOBaru. 3MILIEHHs Hepediry
00OpOTHHUX peakiliil y HapsIMKY OZiepKaHHs LIJIbOBOTO MPOIYKTY.

11. 3aranbHi ysBIeHHS Mpo aucnepcHi cuctemu. Kinacudikamis AucrepcHux cucTeMm, ix Biac-
TUBOCTI Ta METOIU ojepxaHHA. [IOHATTA Mpo PO3YMHHM, iX POJb Y CUCTEMi KUBICHHS POCIHUH.
dizuko-ximiuHa mpupoda po3unHiB. ConbBaranis 1 TeroBui edexT po3zunHeHHs. [IoHATTS mpo
kpuctanorigpati. Criocodu BUpakeHHsI KOHIICHTPAIIii PO3YHHIB.

12. BnacTHBOCTI pO3UMHIB €JIEKTPOIIITIB 1 HEeNEeKTPOoiTiB. OCHOBHI TOJIOXEHHS TeOpii elek-
TPOMITUYHOI AKCOITialil. MexaHi3M eNeKTpOoMTHYHOI Aucoriamii. KinbKkicHI XapaKTepuCTUKH MpO-
1ecy AMCOIiaIi: CTYMiHb Ta KOHCTaHTa €JIEKTPONITHYHOI mucorriamii. CuibHI Ta ciaa0Ki eJekT-



ponitu. KoHcTtanta auconiamii ciiaOKuX €JIeKTPOIIITIB, il B3a€MO3B’SI30K 31 CTYIEHEM AMCOLiaIii.
AmborepHi enekTporiTH. Peakuii B po3unHax enekTpouitis. MonHi piBHAHHS peakiiil.

13. KomiratuBHI BIIaCTUBOCTI PO3YMHIB HECICKTPONITIB. 3MiHA TEMIIEpPATypH 3aMep3aHHs Ta
kuniHHs. [ToHATTS npo Kpiockomito Ta edymniockomnito. Ocmoc. OCMOTHYHUN TUCK. 3HAYEHHS OCMO-
TUYHHUX €(DEKTIB B KUTTEIISIIBHOCT] )KUBUX OPTaHi3MiB.

14. ®i3uyHui 3MICT TOBEPXHEBUX SIBUIL (aacopOiii, koresii, aaresii). CopOiiiiHi nporecu Ta
ix TeopeTmuHe OOIpYHTYBaHHs. AjcopOuis ¢izuuna Ta xiMmiuyHa (XxemocopOuis). IToBepxHeBo-
aktuBHi (ITAP) i moBepxHeBo-iHaKTUBHI pe4oBUHH. ['i1podinkHi 1 rixpodoOHi TBepai Tiyna. SABuira
3MOYYBaHHS Ta PO3TIKAHHS, 1X IPAKTUYHE 3HAYCHHS.

15. Bona sk cnabkuii enextpoit. Mouuuit 1o6yrok Bomu. BogHeBnii i ripoxcHbHUiT MOKa3-
Huku. Criocobu BumiproBanHs pH. 3araibHi BiIOMOCTI PO iHAUKATOPH. XapaKTEPUCTHKA CEPEI0-
BUIIA PO3YMHIB 3a gonomoror pH. BydepHni pozunnu. Mexani3zm 6ydepHoi aii.

16. CyTb Ta NpUYMHM TIAPOII3Y colei. 3HaUeHHs MPOLECy TiApOoi3y A KUTTEAISUIBHOCTI
pociud. Tunu rigpomni3y coned. [loHsTTs npo siBuIe moBHOTO Tiaposidy. KoHcranTa Ta cTymiHb
riiponi3y cojeil. @akTopu, 1O BIUIMBAIOTH HA 3MILICHHS XiIMIYHOI PIBHOBAru MpoLeciB Iiapoisy.
[Insxu kepyBaHHS MpoOIecaMu Tiaposizy. Bmms mporeciB Tipoiii3y Ha Peakiiiio cepeoBHINa Ipy-
HTOBOTO po3unHy. [TOHSTTS po XiMIYHY MeJiopallito TPYHTIB.

17. 3aranbHi TOHATTS PO OKUCHO-BIAHOBHI mpouecu. HaiiBaxxuBini OKHCHO-BITHOBHI MPO-
1IeCH, 110 BiJIOYBAIOTHCS y POCIMHAX, TPYHTAX, MPUPOAHUX BojaX. CTyNiHb OKMCHEHHSI €JIEMEHTIB y
croiykax. TUIOBI OKMCHUKM Ta BIAHOBHMKU. OKHMCHO-BIJHOBHA JBOicTicTh. [IpaBuia ckianaHHs
PIBHSIHb OKMCHO-BIJHOBHUX peakiiii. Kimacudikariisi OKHCHO-BITHOBHUX peakIliii. Brius cepenoBu-
1112 Ha nepedir OKUCHO-BITHOBHUX peakIliid. [IoHATTS mpo OKMCHO-BITHOBHI MOTEHIIIATH. YMOBH Ie-
pebiry OKHCHO-BIIHOBHUX PEaKI[ii Ta BUBHAUYCHHS 1X HAMPAMKY.

18. OcnoBu enextpoximii. [IoHSITTS Mpo Kopo3ito MeTamniB. Buan kopo3iHUX pyiiHYBaHb. 3a-
rajbHa XapakTepUCTHKa KOPO31MHMX mporieciB. XiMi4HA Ta eJIeKTpoxiMiuHa kopo3sis. lIBuakicts
KOpo3ii Ta (hakTopH, 10 BIUIMBAIOTH HA Hel. MeToaM 3aXuCTy METalliB 1 CIIaBiB BiJl KOPO3ii.

19. TToHATTS IO GioreHHi MAKPO- Ta MiKpOeJIeMeHTH. 1X 6iooriyne 3HaUeHHs. 3aCTOCYBAHHS
CHOJIYK ITUX €JIEMEHTIB y CHCTEMI JKUBJICHHS Ta 3aXHMCTY JIICOBUX 1 CaJI0BO-MTAPKOBUX KYIBTYP.

20. 3Ha4eHHS TIAPOTEHY SIK HAWMIOMMPEHIOro eieMeHTa npupoau. CBOEPIAHICT €ICKTPOH-
Hoi OyzoBu aTtoma ['iaporeny. [lonokeHHs riiporeHy B IepioANYHIN cucTeMi Ta cCrienugivHICTh M O-
ro BiractuBocteld. Criocodou 100yBaHHS, (i3UyHI Ta XiMI4HI BIACTUBOCTI BOAHIO. 3aCTOCYBaHHS BO-
JIHIO Ta WOTO CIOJIYK.

21. Bona. 3Ha4eHHs BOAM Y )KUTTEISUIBHOCTI JepeB, KYIIiB, KBiTiB. Pojb BOJU K pO3UMHHHU-
ka. ['eomerpis 1 (pi3uyUHI BIACTHBOCTI ii MOJEKyd. AHOMalii piIKOro 1 TBEPAOIO CTaHIB BOJM.
XimiuHi BnactuBocTi Boau. [lpupoana Bojga Ta cnocoOu ii OUMILEeHHS.

22. 3aranbHa xapakTtepuctuka eneMmeHTiB VII-A rpymu. OcoGmuBocTi eneKTpoHHOI OynoBU
aTOMIB TaJOTeHiB. IX THITOBI BaJEHTHOCTI Ta CTYNEHI OKMCHEHHS y CIoiyKax, (Gi3uuHi Ta XiMiuHi
BJIACTHUBOCTI B eleMeHTHoMY cTaHi. OcobiuBocTi ximii dDiyopy Ta ioro cronyk. OTOpoBO/ICHbD,
dbTopuaHa KucioTa, Gropuny; ix ximiyai pnactuBocti. Crionyku dmyopy, Xiaopy B TexHOJIOTIT 30e-
piraHHs Ta nepepoOku aepeBuHU. XiMist XJI0py Ta Horo cnonyk. XI0poBOAECHb, XJIOPUIHA KUCIIOTA,
XJIOpU/IK; 1X XIMIYHI BJIIACTHBOCTI, 3aCTOCYBaHHS B JIICOBOMY Ta CaJIOBO-ITAPKOBOMY TOCITOJApPCTBI.
Oco6muBocri ximii conyk bpomy, Moxy. Mox sk MikpoenemeHT.

23. 3aranpHa xapakTtepuctuka enemeHTiB VI-A rpynu. OcoOnMBOCTI eleKTpOHHOI OyI0BU
atomiB Okcureny, Cynb(ypy Ta ii aHaoris. Ix THIOBI BaJE€HTHOCTI Ta CTYNEHi OKMCHEHHS Y CITO-
JyKax. 3HaYeHHS KUCHIO B JKUTTEIISUIBHOCTI pociinH. KpyrooOir kucHio y npupogi. Poiab kucHio,



CIpKHM Ta X CHOJYK Yy JIICOBOMY Ta CaJ0BO-IIAPKOBOMY rocrojaapctsi. XiMmis cnoinyk Okcureny. [le-
POKCHJT BOAHIO, HOTO KMCJIOTHI Ta OKMCHO-BIJJHOBHI BJIaCTUBOCTI.

24. Ximiga cnonyk CynbQypy: 100yBaHHS Ta XIMIYHI BIACTUBOCTI TJPOTreHCyab(1Ty, OKCUI1B
cynbdypy, cyabdpaTHoOi, cyIb(piTHOI, cyab(iaHOT KUCIOT Ta iX coneil. CynbdaTHa KuciaoTa y BUpoo-
HUITBI MiHepanbHUX 100puB. [Ipenapatu KUBICHHS Ta 3aXUCTY JIICOBUX 1 CaJJ0BO-MTAPKOBUX KYIIb-
TYp Ha OCHOBI CYJIb(QYPBMICHUX CIOJYK.

25. 3aranpHa XapakTepuCTUKa eneMeHTiB V-A rpynu. XapakTep 3B’S3KiB Ta CTYINEHI OKHC-
HEHHS eJIeMeHTiB y crionykax. Hitporen 1 @ocdop sk OioreHHi enementd. Pi3uyHi Ta XiMi4yHI BiIac-
THBOCTI a30Ty 1 ¢ochopy. Kpyroobir azory B npupomai. OneprkaHHs Ta XiMidHI BIACTHBOCTI CITOJIYK
Hitporeny: amoHiaKy, aMOHI{ TiAPOKCHIY, OKCHIIB HITPOTEHY, HITPATHOI, HITPUTHOI KUCJIOT, iX CO-
nei. A30THI 1oOpuBa.

26. OneprxkaHHs Ta XIMI4YH1 BIacTUBOCTI criostyk docdopy: okcuiiB, MOHO- Ta nodidochaTHux
KHCIIOT, pocdatiB (cepeaHi, T1ipo-, AUTiIpo-), nodi pocdartiB. AcopTuMeHT PocHOpHUX T100pUB; 1X
XIMIYHI BIIACTHBOCT1 Ta OCHOBHI CITOCOOM T00yBaHHSI.

26. IlonoxxeHHs MeTalliB y MepioANYHIN cHUCTeMI eJIeMEHTIB. 3arajbHa XapaKTepUCTHKA M e-
taiB. OcoOIMBOCTI €IEKTPOHHOT Oya0BH iX aToMiB. Pi3UUHI Ta XIMi4YHI BIACTHBOCTI METaliB. 3a-
KOHOMIPHOCTI 3M1HH XIMIYHOT aKTUBHOCTI METaJIIB y Iepiojiax 1 rpynax nepiogu4Hoi cucremu. Ene-
KTPOXIMIYHUHN PSJ HAPYT METaIiB Ta OCHOBHI BUCHOBKH 3 HBOTO.

27. Harpiit, kaniif, Marxiif, Kaaplii SK 6i0N0TiYHO AKTHBHI €JeMEHTH. IX poJIb y KUTTE i b-
HocTi pocnuH. Kamiitai 1o6puBa. Criofyku KaibIlilo Y 3aX04aX XiMIYHOI Memiopallii TpyHTIB.

28. bioreHHi Meranu MOOIYHMX MIATPYI Ta IX CIOIYKH. YUYacTh CIIOJYK OlOT€HHUX METajiB
(Cu, Zn, Co, Ni, Mn, Fe,V, Mo Ta iH.) y mpoliecax, 1o BiI0YBarOThCS B KMBIH MPHUPO/i: HOHHOTO
00MiHY, Tipoi3y, OKUCHEHHS-BiTHOBICHHS, KOMILIEKCOYTBOPEHHSI.

29. 3acTocyBaHHS CHOJIYK METajliB-MIKPOEJIEMEHTIB Y JIICOBOMY IOCIOJApCTBI, CaIBHUIITBI.
Coni Kynpymy, Hunky, ®epymy, bapito, Mepkypito y cuctemi 3aXucTy poCiauH.

30. KapOoH sk HaliBa)xIuBIiIMK O10T€HHUN e1eMeHT. ATOMHI XapaKTepHCTUKH, BaJICHTHI CTa-
HU Ta TUMOBI cTyneHi okucHeHHs Kapbony. Kpyroobir kap6ony B mpuposi. Cuminiii Sk TpyHTO-
YTBOPIOIOYHH €JIeMEeHT. XiMiuHI BIAaCTHBOCTI Ta 3aCTOCYBaHHS HEOpraHiYHKX crioiyk Kapbony: ka-
p6ou(IV) okcun, kapboHaTHa KUCIOTa, KapOOHATH, T1APOreHKapOOHaTH. Pob ByTIIeKHCIOro ra3y B
KUTTEIIIIBHOCTI pociuH. [lapHUKOBUI eeKT BYIJIEKHCIOro rasy.

31. Teopis ximiuHOi OynmoBu opraniuHux crnoiayk O.M. Byrnepoa. OcoOarBOCTI OpraHigHUX
cnonyk KapOony. Tunu XiMivHUX 3B'S13KiB B OpraHiyHUX crioyyKax. [IOHSATTS mpo TOMOJIOTIUHI psiIu,
¢bynkuioHansHi rpynu. Knacudikaris, HoMeHKIaTypa Ta i30Mepis OpraHiyHuX coiyk. EnexTponHa
OynoBa, peakiiiiHa 3JaTHICTb, TUIIM PEaKLiil OpraHIYHUX CIOJIYK.

32. ByrneBoani Ta ix moxinmHi. ['oMoNOTiuHI psiaM Ta HOMEHKIIATypa BYIJIEBOJHIB alIKaHIB,
aJKeHiB, ankiHiB. Ix XiMiuHi BJIaCTUBOCTI Ha MPHKNAJi METaHy, eTHIIEHY, alleTuneHy, 6en3ony. Oc-
HOBHI TTOHATTS XiMii TTOJIIMEPHUX CIIOJYK: €JIeMEHTAPHUM JIAHITIOT, MOHOMED, TTOTiMep, peaKilii mo-
JiMepu3allii, moJIiKOHIeH callii.

33. Cnuptu 1 penonu. 3araibHa XapaKTEpPUCTHUKA 1 HOMEHKIJIATYypa OJHOATOMHUX, OaraToaTo-
MHHX CIHUPTIB, GeHomB. BractuBocTi ciupTiB 1 (HEHOIIB HA TPHUKIIAIA METAHOTY, €TAHOIY, Tl e-
puny, Genony. Ix 106yBaHHS, 3acTOCYBaHHS Y JiCOBOMY TOCIOAPCTBI.

34. Anpperiau 1 kapO6oHOBI KHcH0TH. DYHKIIOHATBHI TPYITH 1 TOMOJIOTIYHI PSAM abJETimiB 1
OJIHOOCHOBHMX KapOOHOBHMX KUCIIOT. IX 0epkaHHs, BIACTHBOCTI Ha MPUKIaIi (OpMaibIeriy, Ol-
TOBOT'O aJIbJIET1/ly, METAHOBOI Ta €TaHOBOT KUCJIOT.



35. Knacudixkanis, ¢pi3udHi Ta XiMiYHI BIACTUBOCTI BYIJIEBO/IB: MOHOCAaXapHuaiB, TU-, MOJica-
xapuaiB. Kpoxmans, nemnrono3a; cnocodu 100yBaHHS Ta YTBOPEHHS B MPUPO/Ii, BIACTUBOCTI, 3aCTO-
CyBaHHS. 3HAYEHHS BYIJIEBOJIB JUISl )KUBUX OPTraHi3MIB.

36. AMiHU, aMIHOKHUCIIOTH, Oi7IKA.  3aralibHi MOHSTTS, 3HAUEHHS 1X B MpOIecax KUTTEdi -
JBHOCTI )KMBUX OpPTaHi3MiB.

37. Knacudikamis metoaiB aHamitTuaHoi ximii. CydacHi BUMOTH JO MacOBOTO aHAI3y: €KC-
MPECHICTh, YYTIUBICTh, BIATBOPIOBAHICTh, TOUHICTh.

38. OCHOBHI NPUHIUIH Ta MOHATTA SKICHOTO aHalizy. Makpo-, MiKpo-, HalliBMiKPOMETO/IH.
[ToHATTS mpo XiMIYHI PEaKTHBH, AaHAJNITHYHI peakilii, BUMOrd 10 HuX. [locya Ta peakTwBU B
sAKicHOMY HamiBMikpoMeTosi. Knacudikamist meToaiB skicHoro anamizy. OCHOBHI €Tanu Ta TeXHiKa
BUKOHAHHSI XiMI9HOTO aHali3y. Binbip cepeaanoi mpoou.

39. SkicHi aHaNmITUYHI peaklii, IX YyTIAUBICTh, cIeU(IYHICTh, CENEKTUBHICTh. [ pyIIoBi, cene-
KTHBHI Ta cienu@iuHi peareHTU. J[poOHMI1 Ta cucTeMaTUYHUN aHai3.

40. INpuHOHUTY aHATITAYHOT KiTacudikarii kaTioHiB. AMoHIa4HO-(pocdaTHa Kiracudikarmis Ka-
TioHiB. [lepuia, Apyra, TpeTs aHaIITUYHI TPYNH KAaTiOHIB Ta iX 3arajbHa XapaKTepUCTHKA.

41. Tlepma aHaniTuuHa rpyna kationis (NH,', K*, Na"). SxicHi aHaniTuuHi peakuii BusiBneH-
HS KaT1OHIB.

42. ]lpyra aHaniTUYHa rpyrna KaTioHiB. 3arajbHa XapakTepucTuka. Jlis rpyloBoro peareHTy Ta
BJIacTUBOCTI (pocdaTiB, IO yTBOPIOIOTHCA. MeToau po3aiieHHs KaTioHiB Il aHamiTHYHOI Tpymu.
AHaniTHYHI peakilii BUSBICHHS KaTiOHIB Fez+, FeS+, Mg 2+, Ca2+, Mn2+, Al%,

43. Tpets aHamiTHYHA rpyna KaTioHiB. Jlis TpyrmoBoro peareHTy. AHaJITHYHI peaxilii BUsB-
JICHHS Ta PO3/ICHHS KaTiOHIB Zn**, Cu*".

44. Knacudikauis anionis. [lepma, apyra, TpeTs aHaXITHYHI TPYNU aHIOHIB. 3arajibHa Xapak-
TepucThka. Jlist rpymoBux pearentis. SkicHi amamiTHuni peakuii BusBieHHs amionis SO,%, PO,
COy%, CI', Br,, J, NOs, NO,.

45. Criocobu MiArOTOBKM PEUOBHH JI0 aHAJIi3y: POZYMHEHHS, CILIaBICHHs, MiHepai3alis 61o-
noriuHuX 00’ ekTiB. OCHOBHI €Tany aHaji3y KpUCTAIIYHOI pEYOBHHHU HEBI1JJOMOTO CKIIay.

46. 3aranbHa XapaKTEpHUCTHUKA Ta OCHOBHI MOHATTS KilbKicHOro anamizy. Kmacudikamis ta
CyTh XIMIYHUX METO/IiB KIIbKICHOTO aHaji3y, iX mepeBaru Ta Henoiku. Texnika poboTH, po3paxyH-
KM Ha MPUKJIaAl MiHepaIbHUX J0OPHUB, 3ac001B 3aXUCTy pocivH. PamionansHui BUOIp METOIIB KiJlb-
KicHOTO aHasni3y. OCHOBHI MOJIOKEHHS Ta CYTh TPaBIMETPUYHOTO aHATI3Y.

47. Knacuikariss THTpUMETPUYHUX METO/IB KUIBKICHOTO aHami3y. TeopeTnuyHi OCHOBU TH T-
PUMETPUYHOTr0 aHali3y. Po3paxyHku B TUTpuMeTpUuyHOMY aHasi3i. CTaHJapTHI Ta CTaHJapTU30BaHi
PO34MHHM, crlocoOU iX nmpurotryBaHHs. CTaTucTUYHA 0OpOOKa Ta y3arajJbHEHHS pe3y/bTaTiB aHaI13y.
AOcoiroTHa Ta BIIHOCHA MMOXHOKa aHai3Yy.

48. Cyrb MeTofy HelTpamizanii Ta oro MoxiuBocTi. KpuBi TUTpYBaHHS, TOUKA €KBiBaJICHT-
HocTi. [ToHATTS Mpo iHAMKATOPH, iX BiAOIp, MOMUJIKHA TUTPYBaHHSI. BUMOTH 10 BUXiTHOT peUYOBHUHU
Meroay. IIpuroryBanHs craHaapTHUX 1 poOo4MX po3uuHiB MeToay. IIpakTuuHe 3acTOCYBaHHS Me-
TOMY HeHTpamnizalii Ha MPUKIaAl BU3HAYCHHS TUMYACOBOT TBEPIOCTI BOIH.

49. Knacudikariis METOAIB peIOKCUMETPIi Ta TX MpaKTHUYHE 3aCTOCYBaHHS. MeTo/ nmepMaHra-
HaTOMETpii. 3arajgpHa XapaKTepUCTHUKA Ta MOXKJIMBOCTI MeToay. CTaHAapTHI Ta poOoUl PO3UHUHH.
BcTaHOBICHHSI TOYKM €KBIBaJCHTHOCTI Ta YMOBH I€pMaHTaHATOMETPHUYHUX BH3HA4eHb. [Ipurory-
BaHHS Ta BU3HAYEHHs KOHLEHTpaLlli pO3UMHIB LIABIEBOI KUCIOTH Ta KaJlii mepmaHrasaty. Buszna-
4YeHHs KOHIeHTpallii HoHiB Pepymy (I).

50. CyTh Ta OCHOBHI MPUHIIMIN KOMIIJIEKCOHOMETPUYHHUX BU3HAUeHb. [IOHATTS Tpo meTan-
iHauKaTopyu. Po6oui po3unHu METOy Ta YMOBU BUKOHAHHS KOMIJIEKCOHOMETPUYHOTO TUTPYBaHHS.



3acTocyBaHHS METOy KOMIUIEKCOHOMETPIi Ul BU3HAYEHHS 3arajibHOI TBEPJIOCTI BOJIU, KOHLIEHTpa-
uii oniB Kynpymy, [luaky, Kansiito, Maruito, iHIIMX Makpo- i MiKpOEJIEMEHTIB.

51. Knacudixkanuis (izuko-XiMiuHHX METOIB aHati3y. IX cyTh Ta MoxnuBocTi. IlepcreKTHBu
PO3BUTKY 1 3aCTOCYBaHHS CydacHUX (PI3MKO-XIMIYHHMX METOJIB aHANI3y /Ul MOHITOPHUHTY 3a0pya-
HEHHS MOBITPs, IPYHTIB, SIKOCTI BOAM B MPUPOJHIX Ta MITYYHUX BOJOMMAX, BU3HAUEHHS CKJIaay Mi-
HepaJIbHUX J00pUB, 3aC001B 3aXUCTY JIICOBUX Ta CaJ0BO-NMAPKOBUX POCIUH, KYIIB, KBITIB, 1HIIMX
010JI0T1YHUX 00’ €KTIB.

3pa3Ku KOMNJIEKTIB TeCTiB AN BU3SHAYEHHS PiBHA 3aCBOEHHS 3HaHb CTyAeHTaMU

Konokeiym 3 modyno Ne 1
«Cy4yacHa cuctematuka HeopraHiMHUX CNOMYK i XiMiYHMX peakuiny
Bapianm Ne 1

1. OxapakTepu3yBaTH XiMiuHI BIACTUBOCTI CYJIb()ATHOI KHCIOTH.
2. Ckiactu piBHSHHS peakxliiii, 3a TOMOMOTO0 KX MOKHA 3/IICHUTH TaKl IEPETBOPECHHS :

X—)P205—) H;PO, — CU3(PO4)2 —> CU(CH3COO)2 —> CH3COOH
2
Cag(PO4)2—) Hs;PO, — an(PO4)2 — Na,ZnO,— ZnC|2
3. HamncaTu BCi MOKJIMBI peakilii, mo BinOyBatoTbess Mik hepym III) rigpoxcuaom 1 XJI0pH THOO
KUCJIO0TO. JaTh Ha3By MPOIYKTaM PEaKIliii.
4. 3aKkiHUNTH PIBHSHHS PEAKIliN:

C&(OH)z + N,O3 — AgN03 + HCI —
KOH +Fe2(SO4)3 — Zn(OH)z + Ca(OH)Z —
CoO + HBr — KHCO3;+ KOH —

5. Ckuiactu cTpykTypHO-Tpadiuni dopmynn crnonyk: Kamiid cymsdaty, manrad (II) rizpokconitpa-
Ty, KaJblliil KapOOHAaTYy, HITPATHOI KMCJIOTH.
6. Jlatu BiAmOBIII HA TECTOBI 3aBIAHHS:

1. BcTaHOBITL BigNOBiIAHICTE MiXK KIacoM HeOpraHiyHMX CMosiyK Ta iX Nnpuknagamu:
A okcuam 1. HsPO4 5. N,Os
B OCHOBU 2. Caz(POy4)2 6. NaOH
B KUCIOTK 3. CuO 7. Ca(OH),
r coni 4, CuSO, 8. HNO3

2. Coni, ymBopeHi kucnototo H,SO,, HasuBaloTLCA

| (snuwimb eidrosids 0dHUM criosom)

3. Cinb Cr,(SO,); yrBoproeTbes nig yac B3aemogpii H,SO, 3:
| 1. Cr(OH)3, 2. Cr03, 3. Cr203 4, H2Cf207.
4. CTOCOBHO KUCNMX CONew BipHUMU € TBEPAKEHHS:

1. NpoAYKT HENOBHOTO 3aMiLLEHHsI TMAPOKCUMBHMX FPYN OCHOBW Ha KUCMOTHUIA 3anuLLOK;

2. NPOAYKT HEMOBHOIO 3aMiLLEHHS rigporeHy 6araToOCHOBHOI KMCMOTU Ha MeTan Yn ViOH aMOHito;
3. YTBOPIOKOTLCA Nif Yac B3aEMOAT HAAMMLLKY KUCIIOTW 3 OCHOBOI;

4. yTBOPIOKOTbLCA Nif, Yac B3aEMOofii HAAMLLKY OCHOBM 3 KMCIIOTOH.

5. B3aemogpiero kynpym (ll) rigpokcuay 3 pocdatHOO KUCNOTOKO MOXKHa OTPMMATU (3anexHo Bi yMOB) TaKy
KinbKicTe conen ...

| (enuwimb sipHy 8idnosidb yughpoto, cknadimp pieHSHHS peakuiti)

6. Mpoayktom B3aemopii HaTPiN rigpokcuay 3 Kap6GoOHaTHOK KUCIOTOK € KUCNa Cinb cknany
| (snuwimb cpopmyny i Hasey uiei coni)
7. Bci coni cepenHi B paai cnonyk:

1. FeOHCO;, CaOHCI, CuOHNOg3;
2. NaHCOg, ZnHPO,4, Cu(HCO3)y;
3. CuS0,45H,0, Cu(NO3),, MgCl,.




Konokeiym 3 modyno Ne 1
«CyyacHa cuctemaTtuka HeopraHiYHUX CMNOSYK i XiMiYHMX peakuin akuiny
Bapianm Ne 2

1. OxapaxkTepu3yBaTH XiMiYH1 BIaCTMBOCTI KaJIbL1il T1IPOKCHUY.
2. CknacTH piBHSHHS peakiiii, 32 JOMOMOTOI0 SIKUX MOXKHA 3/{1HCHUTH TaKi NEPETBOPEHHS :

S — SO; —» SO; — H;SO4 — (NH4),SO; - NH4,OH — NH3; — (NH,4),HPO,;
J

NagSO4 —>X—> Cag(PO4)2—)C3(H2PO4)2—)H3PO4—)H4P207;
3. HammucaTu Bci MOIHBI peakii, mo BinOyBatoThesi Mix KyrpyM (II) rizpokcumom Ta HiTpaTHOIO
KHCI0TO0. JlaTh Ha3By MPOJYKTaM peakiii.
4. 3aKkiHUNTH PIBHSHHS PEAKIliN:

N205 + Hzo — Pb(N03)2 +KJ —
Ca(N03)2 + K3PO4 — AI(OH)g + KOH —
SOg + MgO — NaOH +NH4C1 —

5. Cknactu crpykrypHo-Tpadiuni ¢opmynu cnonyk: pepym(lll) nurigporendocdary, HaTpiit cu-
JiKaTy, UMHK APOKCOHITPATY, aJIFOMIHIHN T1pOKCUY.
6. Jlatu BiAIOBIAI HAa TECTOBI 3aBIaHHS:

1. BcTaHoBiITL BignoBigHICTL MiX XiMiYHUMKM BNacTMBOCTAMU OKCUAIB Ta iX NpUKnagamu:
A OCHOBHWI oKcup 1. Sb,03 5. PbO,
b KWUCIOTHWIA oKcua 2. N,O3 6. SO3
B amdoTepHuin okcug 3. Li,O 7. CaO

2. Coni, ymBopeHi kucnototo H,S, HasuBaroTbCA ...

| (enuwimb eipHy 8idnosidb 0dHUM crio8om)

3. Cinb MnSO, moxHa otpumam B3aemogiero H,SO, 3:
[ 1. MnOy; 2. MnO; 3. Mn,Oy; 4. KMnO,.
4, CTOCOBHO OCHOBHUX cOfieil BipHUMU € TBepAKEeHHS:

1. NpogyKT HenoBHoro 3amileHH OH™ rpyn OCHOBM Ha KMUCIOTHWIA 3amMLLOK;

2. NPOAYKT HEMOBHOMO 3aMILLEHHS! TiAPOreHy KUCMOTU Ha MeTarn Y OH aMOHito;
3. yTBOpPIOIOTLCA Mg Yac B3aEMOAIT HaAMULLKY KUCIOTWU 3 OCHOBOID;

4. yTBOPIOKTBLCA Nig Yac B3aeMogil HaANMLLIKY OCHOBW 3 KUCIIOTOHO.

5. B3aemogpieto dbepym(lll) rigpokecnay 3 cynbdatHOO KMCNOTOK MOXHa OTpUMaT (3arexHo Bif yMOB)
TaKy KinbKicTb conen

(snuwimsp 8ipHy 8i0nosidb Yyughporo, cknadimb PiBHAHHS peaky,il)

6. Mpoayktamu B3aemogii HitporeH(IV) okcuay 3 Bogow € ...

(enuwimpb ¢hopmynu i Ha3eu Yux crosmyk)

7. Bci coni kucni B psagi cnonyk:
1. AIOHSO,, MgOHCI, FeOHNOg;
2. LiIHCO3, CuHPO,, Mn(HCO3)z;
3. FeSO,7H,0, Ni(NO3),, MgCl,.
4, FeOHSO4-, NI(NOg)g, KH2PO4

Konokeiym 3 modyno Ne 2

« bynoBa atoma Ta XiMi4YHMIA 3B’SA30K»
Bapianm Ne 1

1. Po3kpuTH CydacHi ysIBIEHHS PO CTaH €JIEKTPOHA B aTOMi.
2. JlaTt XapaKTEepUCTUKY €JIEMEHTIB 3 MOPSAAKOBUMH HoMepamu Ne 24, Ne 38
** JIns BINIIOBiMI 3aCTOCYBATH TaKy cXemy:
- 3TTHO 3 PO3MIIIEHHSAM €JeMEeHTa B MEePIOANYHIA CUCTEMI BU3HAYMTH:

e BJIACTUBOCTI €JIEMEHTA - METaNl Y1 HEMCTAJ;



e 3arajbHy KUIBKICTH €JIEKTPOHIB, KUIBKICTh €HEPreTHYHHUX PIBHIB, KUIBKICTh BaleH-

THHX €JICKTPOHIB;

CKJIACTH €JIEKTPOHHY Ta CIIEKTPOHHO-TpadidHy Gopmyiu.
- TIpoaHaNi3yBaTH BaJICHTHI MOKIIMBOCTI Ta CTYIEHI OKHCICHHS €JIEeMEHTA.
- HAaBECTH MPHUKJIAAN CIIONYK (OKCHIH, TIIPOKCHIN), IO iM BiAIMOBIIAIOTh.
- MATBEPAUTH PIBHSIHHSAME PEaKI[iid X XIMI9HI BIACTHUBOCTI
3. BU3HauuTH THIH XIMIYHOTO 3B 3Ky B CIIOJIyKaXx:
o kynpyMm(Il) oxcun;
e aMOHil Opomif;
e KaJbIlii cynbdart;
® [IMHK TiJIPOKCH],
e Hom.

4. JlaTu BiOIOBIlI HA TECTOBI 3aBJAHHS:

1. BcTaHOBITL BigNOBiAHICTL MiXK KBaHTOBMMM YUcNaMMm Ta iX MOXITUBUMMU 3HAYEHHAMMU:
A rorosHe (n); 1. +% T1a =V
) noGiyne (I); 2. Big + | oo — |, 3okpema 0;
B MarHiTHe (m); 3. Bia 1 Ao w;
r cniHoBe (My); 4, Big 0 go n-1.
2. CniHoBe KBaHTOBE YMCNO XapaKTe pusye

(snuwims 8ipHy 8idnosidb criogamu)

3. 3HayeHHsA op6iTanbHOro KBAaHTOBOrO YMcna 0GUYMCIIOETLCS 3a OPMYNOHD ...

(snuwims ¢hopmyry)

4. Kinbkicte opGitanen Ha f-nigpiBHi ctaHOBUTL

(enuwims 8ipHy 8i0rnosidb LuUgporo)

5. MakcumanbHa KinbKicTb eNIeKTpoHiB Ha d-niapiBHI cTaHOBUTL

(enuwimsp 8ipHy 8i0rosiob YuUCIIOM)

6. BcTaHoBITL BiANOBIAHICTL MK TMMOM eneMeHTa Ta BalileHTHUMM eJiIeKTPOHaMu B MOro aTomi:
A s-enemeHT 1. 3d'4s’4p;
B P - eneMeHT; 2. 3d’4s°4p’;
B d - enemeHt; 3. 3d°4s*4p”;
7. MocninoBHiCTL 3anoBHeHHs1 opbGiTanen eneKTpoHaMy BM3Ha4Ya€TbCA NpaBUNOM:
[ 1. TyHoa; 2. KneykoBcbKOro; 3. Bant-lodhda; 4. Mayni
8. MocninoBHicTL 3anoBHeHHsA opbGiTanen eneKTpoHamMu Mae BUMNAA:
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...

Kosnokeiym 3 modynro Ne 2

«bypoBa atoma Ta XiMiYHUK 3B’AA30K»
Bapianm Ne 2

1. TToHATTS PO €NEKTPOHHY O0OJIOHKY aToOMa, ii EMKICTh
2. JlaTn XapakTepHCTUKY €JIEMEHTIB 3 MOpIaAKoBUMH HoMepamu Ne 35, Ne 48
** Jlma BIAMOBIZI 3aCTOCYBaTH TaKy cXeMmy:.
- 3TIIHO 3 PO3MIMIEHHSIM €IIEMCHTA B MEPIOANYHIA CUCTEMI BU3HAYUTHU:
® BJIACTHBOCTI €IE€MEHTA - MEeTall Y1 HEeMeTal;
® 3arajbHy KUIBKICTH €JIEKTPOHIB, KUTBKICTh €HEPreTHYHHUX PIBHIB, KUIBKICTh BaleH-
THHX €JICKTPOHIB;
- CKJIACTH EJICKTPOHHY Ta ENIEKTPOHHO-TpadiuHy GopMyIH.
- IpoaHaNi3yBaTH BAJICHTHI MOXIIMBOCTI Ta CTYIIEHI OKUCIICHHS CJIEMEHTA.
- HAaBECTH MPHUKIIAJN CIONYK (OKCHIH, TIPOKCHIN), IO iM BIIIIOBINAIOTh.



- MATBEPANTH PIBHAHHAMHU peakiiiif iX XiMigHI BJIaCTHUBOCTI.

3. BusHaunTH TUTIN XIMIYHOTO 3B’ 513Ky B CIOJIyKaX:

e wmanrad(Il) riznpokcokapOoHnar;
AJTFOMIHINA OKCHI;
bepym(Ill) cynbdar;
[IUHK HITpPAT;
azor.
4. JlaTu BIOIIOBIII HA TECTOBI 3aBJAaHHS:

1. CxeMi nepeTBOpPeHHs CI° = CI' — CI' BignoBigae Taka nocnigoBHICTL:
1. 1s°25°2p°3s°3p’; 3. 1s°25°2p°3s”3p’;
2. 1s°25°2p°3s*3p%; 4. 1s°2s°2p°3s°3p".
2. BcraHOBITL BiANOBIAHICTL MiXk aTOMOM erleMeHTa Ta KinbKicTio 30yAXKeHUX CTaHiB, WO BiH Ma€:
A XIop; 1. OVH;
b docaop; 2. OBa;
B 6apii; 3. oW,
r HaTpin; 4, YOO HOrO.
3. 3aranbHa eneKTpoHHa hopMyrna 30BHILULHLOro eHepreTM4YHOro piBHA aTtoMiB NYXHUX MeTaniB Ma€
BUMNAL:
1. ns’; 3. ns“np’;
2. ns*; 4. ns“np°.
4. MarHiTHe KBaHTOBEe 4YMCIIO MOXe MaTu 3HA4YeHHsA

| (snuwims 8ipHy 8i0nosidb simepamMu ma Jucnamu)

5. Kinbkictb op6itanei Ha eHepreTMMHOMY NiApPiBHI BU3HAYa€ETbCA 3HAYEHHAM ... KBaHTOBOro 4ucna.

| (snuwimb sipHy 8idnoeids 00HUM criogom)

6. MakcumanbHa KinbKicTb eneKTpOoHIB Ha S-NiApiBHI CTAHOBUTL

[ (snuwimb sipHy eidnosiob yughporo)

7. BcTaHoBITL BigNOBIAHICTL MiXK TMMOM eneMeHTaTa BaneHTHUMU efle KTPOHaMu Moro atoma:
A S - enemeHT 1. 3d°4s°4p’;
B P - ENEMEHT; 2. 3d"4s*4p’;
B d - enemeHT; 3. 3d'4s°4p”;
8. 3 nepenivyeHNX xapakTe pUCTMK aTOMIiB efleMeHTiB NepioguYHO 3MIHIOKTLCA:
1. 3apag s4pa atoma; 3. KiNbKiCTb €HepreTM4HUX pIiBHIB B aTOMi;
2. CTYNEHiI OKUCHEHHS; 4. KiNbKICTb BaneHTHWUX enekTPOHIB.

TUIy XIMIYHOTO 3B’SI3KY JUISl MMPOTHO3YBAaHHS XIMIYHHMX BJIACTHUBOCTEH CIIONYK Ta iX y4acTi y
HaWBaKJIMBIIIMX TIPOIIECaX, MO BiIOYBAIOTHCS Y )KUBIA MPUPO/II.

Konokeiym 3 modynro Ne 3

«OCHOBHI 3aKOHOMipHOCTI nepebiry XiMiYyHUX NepeTBOPEHbL)
Bapianm Ne 1

1. ChopmymroliTe OCHOBHI MOJIOKEHHS TEOPii eMEKTPOTITUUHOI TUCOITIaIii.
2. CkyafgiTh piBHSHHS peakliil y MOJIEKYIIPHOMY Ta HOHHOMY BUTJISII:

ZnClZ + K3PO, —
K28i03 + HCl —
Zn(OH), + NaOH —

N32C03 + HZSO4 —
(NH4)2804 + KOH —
CoO + HNO3 —

3. Hanmcaru piBHAHHS qucomLiamii eJIeKTPONITIB: HUHK TiIPOKCUIY, Kallilo TiaporeHKapOoHaTy, Cy-
abdaTHOI KucnoTh. Iyt cnabKuX eNeKTPONiTiB CKIACTH BUPa3 KOHCTAHTH JUCOITiallii.

4. Hanncatu MoJeKysIsIpHi Ta HOHHI PIBHSIHHA PeakIii riapoi3y coei:



IIUHK aleTary, alfoMiHii cynbdaty, amoHii rigporendocdary, xpom(Ill) cynbdiny, kynpym (II)
XJIOpUy, HAaTpiil KapOoHary. Bka3aTu cepemoBuile X BOJHUX PO3UHHIB.

5. ITiniGpatu iHAMKATOP, 32 JOIMOMOIOI0 SIKOTO MOKHA Ha MPaKTULI BUSHAYUTH pH 1uX po34ynHiB.

6. JlaTu BiAMOBI/II Ha TECTOBI 3aBAAHHS:

1. Mpouec po3naay eneKkTPOsiTiB Ha MOHU NiA BNIMBOM NOMSAPHMX MOJIeKYrn PO34YMHHMKa abo npu
po3nsnaBrieHHi Ha3auBaKTb ...

(snuwime 8ipHy 8idnoeidb criogamu)

2. BcraHoBITL BiANOBIAHICTE MiXK CUNOIO eNeKTPOniTy Ta NPMKNaaoM CNonyK:
A CWUMbHI enekTponitu 1. CH;3;COOH; 5. Ca0;
) cnabki enekTponiti 2. COgy; 6. Fe(OH)s;
B cepeaHboi cunm 3. (NH4)3POy; 7. H,SOg3;
r HEeeneKkTponiTn 4, NH,OH; 8. Mg(NO3),
3. PostawyiiTe B NopsigKy 3pOCTaHHA CUINW eneKTposiTy kapboHaTHy, cynbdatHy, docdatHy, xnopart-
Hy(VIl) kucnom
| (enuwims eipHy nocnidosHicms ghopmynamu)
4. BcraHOBITL BiANOBIAHICTL MiXX eNeKTPosniToM Ta KinbKicTio cTyneHiB Moro gucouiauii:
A Fe(OH); B Mn(OH), 1. OaHa; 3. TW;
B Mg(NO3), I H,COj3 2. aBi; 4. 4oTUpPKU
5. Bupa3s Ky cynbdigHOi KNCnom 3a nepLunMMm CTyneHeM Mae BUMMAA, ...
| (enuwimb sipHy 8idnosids ghopmyoro)
6. KoHueHTpOBaHMI BOAHMI PO3YMH NPOBOAUTL €NMEKTPUYHUM CTPYM FipLle 3a po3GaBneHun y
BUNagKy:
1. KYXOHHOI Cconi; 3. CynbdaTHOI KUCIOTY;
2. CONSIHOI KUCIOTU; 4, aLeTaTHol KUCTOTH.
7. Ha BenuuunHy ctyneHs enektponimyHoi gucouiauii BnnuBaTs Taki paktopmn
| (snuwimb eipHy 8idrosidb crosamu)
8. C1yniHb Aucouiadii aueTaTHOi KUCNOTU 3pOCTae y pasi:
1. [ofaBaHHsA HaTpin rigpokcuay; 3. po36aBneHHs1 pPO34MHY;
2. [O[laBaHHg HaTpiv aueTary; 4. OXOJOMKEHHS  PO3YMHY

Konokeiym 3 modynro Ne 3

« OCHOBHi 3aKOHOMIpPHOCTI nepediry xiMmiYyHMX NepeTBOpPeHb »
Bapianm Ne 2

1. OxapakTepu3yBaTH KiJIbKICHI XapaKTEPHCTHUKH MPOLIECY EIEKTPOTITUIHOT AUCOIIaIlii.

2. Hanucatu piBHSHHS peaxiliii y MOJEKYISIPHOMY Ta HOHHOMY BUTJISIIIL:

MnSO, + KOH — ZnC03 + H,S0, —
CU3(PO4)2 + HCI — (NH4)2804 + Ba(N03)2 —
AI(OH); + NaOH — MgO + HCIO, —

3. Hanucartu piBHsSHHSA qucortiamii enekTpoiiTiB: mmoMoym(Il) rigpokcuny, kynpym(Il) rigporenka-
pbonary, MmonodocharHoi kucnoTH. s ciabKuX eNeKTPOIITIB CKIACTH BHPa3 KOHCTAHTH JHC O-
miarii.

4. HarmcaTy MOJIEKYJIIpHI Ta HOHHI PIBHSHHS PEaKIii T1ApOoIIi3y COoNei:
kynpym(Il) miTpury, depym(Ill) miTpaTy, nuHK TimporeHcynbdary, kKamiii ¢ocdaty, amoMiHii
cynbdimy, MarHiii 6pominy. BkasaTtu cepeoBuile iX BOAHUX PO3UMHIB.

5. [MigibpaTtu iHAUKATOP, 32 JOTIOMOTOIO SIKOTO MOKHA Ha MPaKTHUIll BU3HAYUTH pH 1IUX po3unHiB.

6. JlaTu BiAMOBI/II HA TECTOBI 3aBAAHHS:



1. BigHoweHHA Yncna MoneKkyn eneKkTponiTiB, WO po3nanucs Ha MoHW, A0 3arafibHOro YMucria MoreKyrn
B PO34MHi Ha3uBawTHL ...

(8nuwimb 8i0rMo8idb criogamu i MO3Ha4YeHHsIM)

2. Y BOAHOMY pPO34MHi CTyNiHYacTO AMUCOLiOI0TL eNeKTPonimm:
1. H2$O3, 2. Crz(SO4)3. 3. Ca.(OH)z, 4., KH,PO,.
3. CKopoyeHe NOHHEe PiBHAHHA H' + OH — H,O Bignosigae B3aemogaii Mix:
1. HITPUTHOK KUCHOTOHO i HAaTPIN rigpoKCMaoM;
2. XMOPUAHOIO KUCOTOH | 6apili rigpokcuaom;
3. bochaTHO KMUCIOTOM i Kaniin rigpokcuaom;
4. cynbgaTHo Kkucnotol i kynpym (ll) rigpokcuaom.
4. OCHOBHMMMU NONOXEHHAMM eNeKTPoniMYHoI aucouiadii €:
1. Aucouiauisa BiabyBaeTbCA N YaC PO3YMHEHHS €NEKTPONiTY B NOMAPHOMY PO3YMHHMKY YU B NPOLIECI
PO3MaBneHHs;
2. €NeKTPONITUYHIN Aucouiauii y po3ynHax niansraloTe Pe4OBMHW 3 NOHHUMM abo KOBanNeHTHUMMU Hemno-
NAPHUMK 3B’A3KaMM;
3. aucoliauis — npouec 060pOoTHIN;
4, MOHW Y BOAHMX PO34YMHAX OTOMEHI riapaTHOK OBOMOHKOH.
5. Po3stawynte B nopsAaKy 3pOCTaHHA CUNW eNeKTPosiTy rApoKCMAN MarHito, HaTpilo, amMmoHito,
antomiHio

(snuwime 8ipHy nocnidosHicme ghopmynamu)

6. BctaHOBITL BigNOBIAHICTE MiXK CMMNOIO eNeKTPONiTy Ta NPUKIa[oM CrOMyK:

A CUMbHI eneKkTponiTh 1. H,COs; 5. Fe,0g;

B cnabki enekTponitm 2. Mg(OH)a; 6. CuO;

B cepenHboi cunm 3. NaCl; 7. K>SOs3;

r HEeeneKTPosiTh 4. HzPO,- 8. Ca(OH),
7. BcTaHOBITL BigNOBIAHICTL MK €NeKTPONITOM Ta KiNbKiCTIO CTyneHiB Moro gucouiadii:

A Pb(OH), B. Ti(OH)4 1. 0fHa; 3. oU;

B. Ba(CH;COO), r. HsPO4 2. [OBi; 4, 4oTUPKU
8. Bupa3s K. kapboHaTHOi KNCNOTM 32 NepLUMM CTyneHeM Mae BUINAL,

| (enuwimb eipHy 8idnosids ghopmyoro)

Kornokeiym 3 modyrnito Ne 4

«XiMisi GBioreHHUX enemeHTIB Ta iIX HaMBaXNUBIWMX CNONYK»
Bapianm Ne 1

1. Jlatu oOTpyHTOBaHY BiJIIOBi/Ib, Y1 MA€ 30T Y CIIOJYKAX TAKH K CTYNEHI OKMCHEHHS, 5K ¢ O-
chop. HaBecTu 1 MOpiBHATH MPHUKIIATH CITOYK.

2. CxiacTu MOJIEKYJSIpHI Ta HOHHI PiBHSHHS peakiiii 0OMiHY, TiApOIIi3y coneld, KOMIIIE KCO-
yTBOpPEeHHS. J[J151 OKHCHO-BIIHOBHHUX PeaKIii CKJIACTHU CXEMY €JIEKTPOHHOro OajlaHCy, BKa3aTH OKH C-
HUK 1 BiTHOBHUK.

1. MnSO; +HOH <

2. KOH + (NH4)2SO4 —>

3. AlF; + NaF ) —

4. H,S+HCIO - S+HCI...+ ...

K,Cr,0; + NaNO, + H,S0O, —»
H,O, + NalJ + H,SO, —
KMnO4 + (NH4)28 + HQO —>
J, + Bro+ HO —

© oo N

3. JlaTtu BIAIOBIAI HAa TECTOBI 3aBIaHHS:

1. BcTaHoBITL BiANOBiAHICTL MiX Knacamu ByrneBoAHIB Ta iX 3aranbHMMK ¢ opmynamu.

A AnkaHu 1 CnHzn
B. AnKiHn 2. CnH2n+1
B. AnkagieHu 3. CnHzns2
r. ArnKeHu 4. CnHzn-2
S. CnHhn
2. XnopmpaHa KMCnoTa € BiGHOBHMKOM MiA Yac B3aemogii 3:
1. PbOy; 3. Cu0;
2. Agzo; 4. Fe, O3




B OB-peakuisix BnacTMBOCTi TMNOBOro BiHOBHMKA MalOThb:

1. NaJ, NH;, FeSOy;

2. KMnOy4, HNO3 poss., K2CrOy;
3. NaNO32, HNO3 ony., Cla;

4, Crp (804)3, KsS, Al

4. BaneHTHicTL Ta cTyniHb OKMCHeHHSA HiTporeHy B NH,Cl ctaHoBUTH, BignoBigHo ...
| (enuwimsp 8ipHy 8idroesidb yugpamu)
S. dnyop y cnonykax Moxe BUABNATN CTYNEHi OKUCHEHHS:
1. yci napHi Big 1- go 7+; 3. yciHenapHi Big 1- 0o 7+;
2. yci Big 1- go 1+; 4. 1-,
6. Mn™" B NYXXHOMY cepeaoBULLi NPUAMAE ... €NEeKTPOHIB:
| (nuwimb sipHy 8idnosidb yugporo)
7. BcTtaHoBITL BigNOBIAHICTE MiXXK OKCMAOM HemeTany Ta KMCIOTOHo, Lo MOMY Bianosigae:
A SO, B N,O3 1. HNOy; 3. H,SO3;
b SOg r N205 2. HNOg; 4. H2504_
8. H,O, y pasi B3aemogii 3 Fe,(SO,); B KNCNOMy cepeAoBULl YTBOPHOE CMONYKY
[ (enuwimb ¢popmyny crionyku)
9. BctaHOBITHL BiANOBIAHICTL MiXX CXeMaMu NepeTBOPEHb Ta KiNbKiCTIO €NTEKTPOHIB, WO 6epyTb Yy HUX
yyacTtb:
A ca —»ca” 1 +26;
B AT SA° 2. -2¢
B A’'>A” 3. -3g
r cuv-cd 4.  +38.
10. BctaHOBITHL BiANOBIAHICTL MiX Kracamu opraHiyHUX cnonyk i chyHKLioHanbHMMK rpynamum i iXHix Mmonekynax.
A | Cnuptu 1. - 0-C(O)-R
B. | Anbgerion 2. — COOH
B. | EcTepu 3. — OH
I'. | KapboHoBi kucnotm 4 —C=—0

Konokeiym 3 modynto Ne 4

«XiMisi GBioreHHUX enemeHTIiB Ta IX HaMBaXNUBIWMX CNOMNYK»

Bapiaum Ne 2

1. IIpokOMEeHTYBaTH, SKMMH XIMIYHMMH BJIACTHBOCTSIMH BiJPI3HAIOTHCS KOHIICHTPOBaHA Ta
po30aBieHa HiTpaTHA KMcioTa. HamucaTy BiAMOBIIHI PiBHSHHS peaKIlin.

2. CxiacTu MOJIEKYJSIpHI Ta HOHHI PiBHSHHS peakiiil 0OMiHy, TiApOIIi3y coneld, KOMITIEKC 0-
yTBOpEHHS. J[71s1 OKMCHO-BITHOBHUX PEAKIIii CKIIACTH CXeMY eJIeKTPOHHOTO OaaHCy, BKa3aTH OKH C-

HHUK Ta BIIHOBHHK.
1.  Zn(NOj), + HOH <
2. Fe(OH)3 + HZSO4 -
3. Cug(POs)pt NHLOH () —

4. (NH4)2cr207 t—) N2 + Cr203 + ...
3. K] +KIO; +HC1 — J, + ...

3aKiHYUTH PIBHSIHHS PEaKIii:

1. CH z© +

—_ —_—
- CHy— ¢ NaOH
4. + H,50, —=

©®~No®

K;SO3; + KMnO, + H,O —
CrCl; + H,0, + NaOH —
MnO, + NaBr + H,SO, —
NaN02 + KJ + HZSO4 —>
Zn + HNO;3 o565 —

2. CH,— CH==CH, + HBr—=

3. CH=CH + CH,—cC

3. JlaTu BiAMOBIAl HA TECTOBI 3aBAaHHS:

/O
\H

—_—




10.

BcraHOBITL BigNoOBiAHICTL MiXK CXeMO NepeTBOPEHHS Ta KiNbKiCTIO eNeKTPOoHIB, Wo 6epyTs y HboMy
y4yactb:

A Cr’" — Cr0,”~ 1. +68
B Cr0, — Cr’; 2. -3§
B Cr,0,— 2Cr’"; 3. +3¢
r 2Cr’" - Cr0;"—; 4  -68

BnnuB cepepoBuwa Ha npoayktm OBP BnactMBui peakuisim 3a y4acTo:

1. cnonyk Cynbdypy; 3. crnonyk Xpomy;
2. cnonyk MaHraHy; 4.  cnonyk ®epymy;
HemeTanu posrawoBaHi B ...  nigrpynax nepiogu4Hoi cucteMu

(snuwime npornyujeHe ¢roeo)

B3aemopiloum 3 KNCHEM, HEMeTanm yTBOpPHOIOTh:

1. OCHOBHI oKkcuaw; 3. amdoTepHi okcmaw;
2. KUCIMOTHI okcuaw; 4. KWUCIOTHI | amdpoTepHi okcuam

Postawyiite ranoreHu B nopsiaKy 36inblieHHsA XiMiYHOI aKTMBHOCTI:
1. Br; 2.9, 3. F 4. Cl.

(8nuwimsb 8ipHy nocidosHicmb)

BcTtaHoBiT™L BignoBigHICTL MiXX HEMeTanoMm Ta eneKTPOHHOK (pOpMynol MOoro aToma:

A Si B Cl 1. ..3s°3p; 3. 2s°2p’;
B 0 r B 2. ..3s%3p% 4. 2s°2p"

MpeacTtaBHMKKU OAHOrO rOMOSOFYHOro psAAY BiApPI3HATLCA MiX cobolo:

1. €MeKTPOHHOW 6Y10BO0

2. 3aranbHOK XiMiYHOK POPMYIIOH

3. yucrnom rpyn — CHs

4, ogHieto abo kinbkoma rpynamm — CH, —

5. TMNOoMm ribpuamsadii opbitanen atoma kapboHy

BcraHOBITL BiANOBIAHICTL MiXK CNONYKOKO Ta CTyneHeM OKUCHeHHA HitporeHy B Hin:

A N2 B NaNO3 1. 3-; 3. 3+;
B HN02 r NH3 2. 0; 4, 5+

AxvBHicTb MeTtaniB y psai Li > Na— K —> Rb — Cs:

1. 3MeHLUyeTbCS; 3. He 3MIHIETbCS;
2. cno4vaTky 3pocTae NoTiM 3MEHLLYETLCS; 4. 36inbLuyeTbCS.

B enektpoximiuHoMy psfi ctaHAapTHMX e€neKTPOoAHUX NoTeHUianiB MeTaniB 3niBa HanpaBo BiAHOBHa
3patHicTe MeTanis

(snuwime 8ipHy 8i0Noeidb 0OHUM C/1080M)

Konokeiym 3 modynro Ne 5

«TeopeTUYHi Ta eKkcrepuMeHTanbHi OCHOBU AKICHOrO i KiflbKicHOro
XiMiYHOro aHanisy»

Bapianm MNe 1

1. Hasectu ocHOBHI npuHIMNH po3aiieHHs kaTioHiB II-A, II-B, III-0i anamiTHUHUX TpyII.
2. 3amporonyBatu Xij anamizy coii ckiaaxy Ca(NO3j),.
3. 3a HaBeJCHUMU CIIOCTEPEKEHHSIMU BU3SHAUUTH SAKICHUN CKIIAJ] COJi:

e  Cijb O1JIOTO KOJBOPY, BOAOPO3UMHHA;

e Posunn coui + (NH,),HPO, + NH,OH N, Al:
A+ NHOH o mmox — OCaJl HE PO3UUHSIETHCS,
A + CH;COOH — po3uus,;
Pozunn conmi + K,Cr,0; — x0BTHIl 0ocaj He yTBOPIOETHCS;
Po3unn conmi + NaBiO; + HNO;z; — koumip po3unHy HE 3MiHIOETHCS
Po3uun conmi + (NHy),C,0, — 6inuii ocan He yTBOPIOETHCS.

Kt - ?




e Po3uunu coni + BaCl, —» Bl;
e B + HClI — ocax He po3unHS€THC.
An -?
Ckuaan coui?
HanucaTtu MonekynsapHi Ta HOHHI piBHSIHHS peakiliii BA3BHAYEHHS HOHIB COJIi.
4. JlaTu BiOIOBIII HA TECTOBI 3aBIaHHS:

1. MpeAamMeTOM BUBYEHHS aHaniTyYHoI Ximii €:
1. aHani3 KaTioHiB Ta aHIoHiIB; 3. MEeTOAM XIMIYHOro aHanizy peyoBuH;
2. AKICHUIA Ta KiNbKICHUA aHanis; 4. aHanis |, Il, lll rpynn katioHi..
2. 'pynoBuM peareHToM Ha lll aHaniTMyHy rpyny KaTioHiB € ...
| (v 6naHky eidniosideti snuwims goopmyny)
3. BcraHOBITL BiANOBIAHICTL MiXK rpynolo KaTioHIB Ta iX NpuKnagom
A |rpyna 1. Na’ 4. NH,"
B. Il rpyna 2. Mn** 5. Fe*’
B. |l pyna 3. cu” 6. Fe’’
4. Mpw BusiBneHHi kationy K* peakmeom Nas[Co(NO,)s] 30BHilWHIM ed ekToM €:
1. YTBOPEHHS KOPUYHEBOrO ocaay, 3. yTBOpeHHs binoro ocany;
2. MarMHOBE 3a0apBfEHHS] PO3YUHY; 4.  yTBOPEHHS XOBTOrO ocagy
5. BctaHOBIT> BigNOBIQHICTL MiXK peareHTOM, KaTiOHOM SIKMM BUSIBIAOTL 3a MOro JOMOMOroOH Ta 30BHILLHIM
etheKToM, Lo NMpU LiIbOMY CNOCTEPIracTbCA:
A K2Cr207 1. Ba'+ 4. B6innin ocaj
B (NH4)2C20, 2. cu”’ 5. OBTMit ocan
B Ka[Fe(CN)s] 3. ca” 6.  4yepBOHO-Gypuin ocag
6. Ocap coccaty HeBigoMoro katioHy He po3uymHuBcs B Hagnuwky NH,OH. BucHoBok:
1. KaTioH HanexuTb Ao | rpynu 3. kaTioH HanexuTb Ao lll rpynu
2. KaTioH Hanexutb go |l rpynn 4.  xartioH Hanexutb Ao Il a6o lll rpynu
7. BkaxiTb nocnifoBHiCTb BMKOHaHHSA aHaNiTM4HUX onepauil NPy BUABIEHHI aHiOHY:
| 1. npoBefeHHs ApoBHOrO aHaniay; 2. BCTAHOBIIEHHS IPYNM aHIiOHIB; 3. OMWC 30BHILLHLOMO BUIMSAY COfi.
8. BcTraHoBiITL BigNOBiAHICTL MK aHiOHOM, peareHTOM Ans NOro BUSAIBIIEHHA Ta 30BHILLHIM e eKTowm, Lo
npu LbOMY CNOCTEPIracThLCA:
A J 1. MgCl, + NH,OH 4.  KOPUYHEBMI PO3YMH
b PO, 2. CH3;COOH + KJ 5. ManuHoBO-hioNEeToBUN PO3YMH
B NO,” 3. Ckh+HO 6. »xoBTUW ocan
9. [nsa BigokpeMneHHA KaTioHy A®* Big iHWKMX KaTioHiB I rpynu 3acTtocoBylOTb
1. (NH4)2HPO4 3. NaOH a6o KOH
2. N32CO3 4. K>Cr,0O7

Konokeiym 3 modynro Ne 5
«TeopeTnyHi Ta eKcnepMMeHTanbHi OCHOBU SIKICHOIO i KifibKICHOro

xiMi4yHOro aHanisy»
Bapianm Ne 1
1. I'pynoBuii peareHT i peakiuii Bu3HaueHHs aH10HIB I[-01 aHaniTHUHOT rpynU aH1OHIB.
2. 3amporoHyBaTH XiJ aHamizy coii ckiaxy MnSQOy.
3. 3a HaBeJCHUMHM CIIOCTEPEIKCHHSIMH BU3HAUNTH SIKICHUW CKJIaJI COJi:
® CiJIb )KOBTYBATOTO KOJILOPY, BOJAOPO3UHNHHA;
e Poszumn comi + (NH,),HPO, + NH,OH NHC 5 ocan He YTBOPIOETH;
Posunu comi + NaOH !> ras3 me Buminserscs;
Po3uun coni + K[Sb(OH)g¢] — ocan He yTBOprO€ThCS;
Posunn comi + Nag[Co(NO,)g] — Al (3xoBTOrO KOMBOPY).
Kt -?
Po3unn coni + BaCl, — ocan He yTBOpIOEThCS;
e Pozunn coni + AgNO; — BY (3o0BTOrO0 KOIBOPY).



e Bl + NH,OH upmmox —> OCaIl HE POUUHSETHCA.
e Posunn comi + Cl, ¥ map CgHg 3a6apBmoeTsest B uepBoHe-hioner. Koumip.
An-?
Ckiaag comi?
Hanucatu MmonekynsipHi Ta HOHH1 pIBHSHHSL peakiliii BU3HAUYEHHS W OHIB COJI.

4. JlaTu BIIIOBI/II HA TECTOBI 3aBJaHHS:

1. Peakuii, nepeb6ir AKUX CynpoBOAXYETbLCA XapaKTepPHUM 30BHILIHIM e eKToM, Ha3MBalTLCS. ..
| (v 6naHky sidnosideli enuwims 8ipHy 8idnosids 0OHUM crI080M)
2. AkicHUM aHani3 f4o3BosIsie BCTAHOBUTU:
1. KiNbKICHWUI CKNag peyoBUHY; 3. SKICHU Ta KiNbKICHWI CKIag peyYoBuHA
2. AKICHUA CKIag peyoBUHM; 4. OyaoBy peyoBUHM
3. He maloTb rpynoBoro peakmmBy KaTioHW ... aHamniTM4HOI rpynu
| (v 6naHky eidnosideli enuwims eipHy 8idrMogidb 0OHUM CII080M)
4. BcraHoBMTM BignoBigHICTL MiX rpynotlo KaTioHIiB Ta iX NpuKknagom:
A | rpyna 1. K™ 4, NH,"
B. Il rpyna 2. ca’’ 5. Mg~
B. Il rpyna 3. n*’ 6. Ba“"
5. Mpu BusiBneHHi kationy NH,  peakmBom Hecnepa 30BHilHiM edekToMm €:
1. YTBOPEHHSI KOPUYHEBOMO OCaay; 3. BMAINEHHS amMoHiaKy;
2. PO34YMHEHHSI KOPUYHEBOIO OCafy; 4.  manvHoBe 3abapBreHHs1 PO34MHY.
6. Ocap coccaty HeBigoMoOro katioHy po3umHuBcA B Hagnuwky NH,OH. BucHoBok:
1. KaTioH HanexvTb Ao | rpynu 3. «kaTioH HanexuTb go lll rpynu
2. KaTioH Hanexutb o Il rpynu 4.  karioH Hanexutb Ao Il a6o lll rpynu
7. Onsa BUAABNEHHA KaTiOHy Fe® 3aCTOCOBYIOTb peareHT
| (v 6naHky sidnosideli enuwims sipHy chopmyry)
8. Ha po3uuH, wo micmms kationm Il rpynu, noagisnu K,Cr,0-.8 npucymHocti CH;COONa. Y1Bopusca xoB™MMH
ocag. BucHoBok:
1. npucyTHin Ba™ 3 BigcytHi Ca™ , Ba™
2. npucyTHi Ca’’, Ba*" 4 BigcyTHiit Ba®"
9. Mpu Aii Ha cu® peareHTom K,;[Fe(CN)s] yrBoproeTbcA 4YepBOHO-Oypuin ocaa, hopmyna iKkoro

[ (v 6nanky eidnosideii snuwims eipHy gpopmyry)

10. BctaHOBITL BignOBiAHICTL MiXXK aHIOHOM, peareHTOM AN NOro BUSIBNIeHHA Ta 30BHIWHIM edeKToMm, Wwo
Npyu LIbOMY CMOCTE PiracTbLCA:

A Br 1. | MgCl, + NH,OH 4. KOBTWI PO34MWH
B PO,” 2. | FeSOuuacus +H2SOuomy 5. Gype KinbLie
B NO3 3. | Clb + H,O 6. 6inui ocag

Konokeiym 3 modynto Ne 5

«TeopeTn4Hi Ta eKcnepuMeHTanbHi OCHOBMU KiNbKiCHOro aHanisy»
Bapianm Ne 2
1. KpuBi TUTpyBaHHS METOAY HEUTpasi3amii.
2. BuMoru 110 BUXiTHOT peuoBHHA. BuxiTHa pe4oBHHA METO Ty TIepMaHTaHATOMETIi.
3. Onucaty XiJi BU3BHAYCHHS KOHIIEHTpaIlii po34rHy coii Mopa.
4., TIpoecTu po3paxyHKH, HEOOXiTHI ISl MPUTOTYBAHHS:
e 300 r BogHOrO po3uMHY 3 MacoBor yacTkoro MgCl, 16%;
e 251 0,8 MOIB/T BOTHOTO PO3YHHY AIIETATHOI KUCIIOTH;
4. JlaTu BIAMOBII Ha TECTOBI 3aBAAHHS:

1. B ocHoBYy meToAy nepmaHraHatomMeTpii MOKNageHo peakuii:
1. OCaPKeHHs1 Maropo34YMHHMX CMOMyK 3. OKWCHEHHSI-BIGHOBMNEHHS
2. HenTpanisauii 4. KOMMMEKCOYTBOPEHHSA

Onsa npurotyBaHHA 300 r 5% po3unHy KMnO,. HeobxigHo ... rpamiB coni Ta ... Mininitpie Bogun

| (v 6naHky gidrosideli enuwimsb 8ipHy 8i0nosidb deoma yughpamu yepe3 Komy)




3. [ns npurotyBaHHA PO34YMHY 3 TOYHOK KOHLIEHTPaUi€lo HeOoOXiAHO BMKOPMCTOBYBaTM Takui MipHUN
nocya:

1. wmipHy konby;

2. XiMiYHWA cTakaH;

3. KOHiYHy Komnby Ans TUTPYBaHHS;
4. bBiopetky.

4, Mpouec noctynoBoro A4o06aBMNAHHA PO34YUHY 3 TOYHO BifOMOIO KOHLEHTPaLUED A0 PO34YMHY pevOBUHU, O
aHani3lyeTtbcs, Ha3MBa€ETLCH ....

(v 6naHky eidriosideli enuwims 8ipHy 8i0rnogidb 0OHUM CI080M )

5. [Ona BCcTaHOBINEHHSA TOYKM eKBiBaNeHTHOCTI B MeToAi HeMTpanisauii BAKOPUMCTOBYIOTL iHAUKAaTOP:

1. deHoNgTaneiH; 3. OPOMKPE30SOBUIA 3ENEHWIA;

2. METUINOBUIA OPaHXEBWIA; 4. He BMKOPUCTOBYIOTb iHOUKATOP.
6. Po60o4nm po3unHOM MeToAy HeWTpanisauii €:

1. PO34MH KMCroTK abo nyry;

2. PO34MH Kanin nepmMaHraHary;

3. po34uH apreHtym (l) HiTpaTy;

4., po3uunH Bapii xropuay.

7. KinbkicTio MoniB po34mMHeHOI pe4OBUHM B 1 N PO34YMHY BUMMIPHETLCA ... KOHLEHTpauis

(v 6naHky eidnosideli enuwimsb 8ipHy 8i0rnogidb 0OHUM CJI080M)

8. [ns po3paxyHKiB B TMTPUMETPUHHOMY aHarni3i BUKOPUCTOBYIOTb 3aKOH ...

(v 6naHky gidnosideli enuwims 8ipHy 8i0nogidb 0OHUM CII080M )

9. EkBiBaneHT knucnom H;P,O; cTaHOBUTL:

(v 6naHky eidnosideli enuwims gipHy 8i0rnoegiob YUCIIOM )

10.  Maca 20 mn po3unHy HNO; 3 rycuHoto 1,31 ricm® cTaHoBUTS:

| 1 131t 2. 131r; 3. 262m 4. 262r

Konokeiym 3 modyno Ne 5

«TeopeTU4Hi Ta eKcnepMMeHTanbHi OCHOBMU KiflbKiCHOro aHanisy»
Bapianm Ne 3
1. YMoOBU nepMaHTaHATOMETPUYHUX BH3HAYCHD.
2. O6rpyHTYBaTH BHOIp IHAMKATOPIB METOy HEUTpasti3ailii.
3. CraHgapTHHI PO3UYMH METOAY HeUTpai3allii Ta 0cOOIMBOCTI HOTO MPUTOTYBAHHSL.
4., TIpoBecTH po3paxyHKH, HEOOXiTHI ISl MPUTOTYBAaHHS:
e 1,41 0,1 H. po3uuny Oypu;
e 450 mn 1,2 Mmonw/n BogHOTO po3unHy NapSOy;
5. JlaTu BiAMOBI/II HA TECTOBI 3aBAAHHS:

1. [o MeToAiB KinbKicHOro aHanisy Hamnexartb:
1. BaroBui Ta TUTPUMETPUYHUIA aHaniay; 3. MeTOop, KOMMNJIEKCOHOMETDIT;
2. aHarni3 KaTioHiB Ta aHioHIB; 4, MeTOop, NepMaHraHaToMeTpii.
2. B ocHoBy mMeToay HeunTpanisauii NoknagaeHo peakuito:
1. OCa[XeHHs1 MaropoO34YMHHUX CMONyK 3. OKUCHEHHSI-BifHOBMEHHSI
2. HeuvTpanisauii 4, KOMIMEKCOYTBOPEHHS
3. Po3paxyBam, ckinbku rpamis coni Ta mininitpis Bogn Heo6xigHo B3A™ AnA npurotyBaHHa 200 r 3% poa3-
4yuHy NaCl
| (v 6naHky eidrosideli enuwims 8ipHy 8i0nogidb yugporo )
4, MpurotyBam po34uH 3 TOYHOK KOHLIEHTPALI€ MOXHa, BUKOPUCTOBYIHOUMU :
1. HaBaXKy PEYOBUHU, 3BaxeHy 3 TouHicTio Ao 0,01 r, i MipHy Konby

2. HaBaXKy PEYOBUHW, 3BaxeHy 3 TouHicTio o 0,0001 r, i MipHy Konby



3. HaBaXKy peyvyoBUHW, 3BaxeHy 3 ToyHicTio Ao 0,0001 r, i MipHUIA UuniHAP

4. dikcaHan i MipHy konby
5. BuxigHoto pe4oBMHOKO B MeToAi NepmMaHraHaTtomeTpii €:
| (v 6naHky eidnosideli enuwims 8ipHy ¢hopmyiriy)
6. [na BCTAaHOBNEHHA TOYKU €KBiBaNeHTHOCTI B MeToAi NnepmaHraHaToMeTpii BUKOPUCTOBYIOTL iHAUKAaTOP:
1. deHondpranein 3. 6 pPOMKPE30mnoBuMiA 3eNeHN
2. METWUSIOBUIA OpaHXeBUi 4, He BUKOPUCTOBYIOTb iHOUKATOp
7. [o po34MHy LWaBneBoOi KUCNOTM aoaanu po3yuuH posseneHoi H,SO, i noyanu mtpyBatv po3dynHom KMnO.,.
fAka BaxnuBa onepauifa 6yna nponyleHa:
1. popasaHHa MnSOy,
2. AofasaHHA HaSO4 kouuentposaror
3. OXOJIOPKEHHSI PO34YMHY nepen, TUTPYBaHHSAM
4, HarpiBaHHs po3unHy Ao 70-80° C nepes TUTPYBaHHAM
8. KinbkicTio Monb-ekBiBaneHTiB pO34MHEHOI pe4OBUMHU B 1 N1 pO34MHY BUMIPIOETLCS
| (v 6naHky eidnosideli snuwims 8ipHy 8idnosiob )
9. B ocHoBYy meTogy nepmaHraHaTtomeTpii MoknageHa peakuis ...
| (v 6naHky gidnosideli enuwims 8ipHy 8i0no8idb 0OOHUM CII080M)
10. Maca 10 mn po3uuHy H,SO, 3rycmHolo 1,831 rlem® cTaHOBUTL:
1. 1,831 r 3. 1831 r
2. 18,31 r 4. 18310 r
7. KoMnnekTtu eksamMmeHauinHux b6ineTiB
HAIIOHAJTBHUM YHIBEPCUTET BIOPECYPCIB I ITIPUPOJJOKOPUCTYBAHHSI YKPAIHA
OKP GakanaBp EK3AMEHALIIMHUA 3arBepaikyo
cneniajbHiCTh Kagenpa BUIET Ne 1 3aB. kadenpu
3arajbHOi, opraHiyHoi - -
205 — «Jlicose 2ocnodapcmeo» Ta piznuHoi Ximii AuCTt (mizmc)
«Ximisny I.T.H. KOBH_IyH JI.O.
2023-2024 HaBu. PIK 12 mpaeus 2023}7.

Ex3amenauiiine 3anumanns
(Makcumanvha oyinka 3a 6i0noeios 10 6anie)

1. ITopiBHATH CIUJIBHI Ta BiIMIHHI pUCH HOHHOTO Ta KOBJICHTHOTO 3B'S3KiB. BIIMB THIY XIMIYHOTO
3B'SI3KY Ha IMOBEAIHKY CIIOJIYK B BOJHUX 1 TPYHTOBHUX po3unHax. HaBectu mpukiiaam.

Tecmoei 3a80anns piznux munie
(maxcumanvha oyinka 20 6anie 3a 8i0n06idi Ha mecmosi 3a60aHHs)

1. Okcuay BeO BnacmBi B3aemogaii (3a neBHUX yMOB) 3:
1. HCIOy; 3. MnO;
2. Zn(OH),; 4. SOs;.
2. Y pasi gucouiauii kynpym(ll) rigpokcuay (3a nepwmm cTyneHeM) YyTBOPIOKOTLCA MOHMU:

(v 6naHky enuwims 8i0noeidb XiMIYHUMU CcUME0IamMu UOHI8, 8 0brpyHmMyeaHHi cknadimb pieHsIHHS ducouiauii)

HA ....

Onsa BU3Ha4YeHHs TMNY XiMiYHOro 3B’A3KYy 3aCTOCOBYH) BeJIUYMHY ... BoHa AN NOHHOro 3B’A3Ky Ma€ 3Ha4e H-

(v 6raHKy eidnosifeli enuwimp Ha3ey 8e/IUMUHU, YEPEe3 KOMY 8Kaximb yugpy)

4, Papiycn atomMmiB no rpynax 3Bepxy BHUS ....

, MO nepiopax 3niBa Hanpaeo ...

(y bniaHky sidnosidell snuwime 8ipHy 8i0rnogidb 00HUM CI/I080M, NOMIM uje 00HUM)

5. BcTaHoBITL BiANOBIAHICTL MiXK €HepreTMYHUMM NiAPIBHAMU, KiNbKICTIO OpbiTanen Ta e NeKTPOHIB Ha HUX
A d-nigpiBeHb 1. 7: 14,
) p-nigpiBeHb 2. 1; 10;
B s-nigpiBeHb 3. 5; 6;
r f-nigpiBeHb 4, 3; 2.
6. CuUnbHUMU eneKTponiTaMu € CNoJyKu psAay:
1. HClI, H,COg; 3. CH3COOH, Hy0;
2. Ca(OH)z, K3PO4; 4, CU(CH3COO)2, HNOg.




. . 2n,2~40 —— . .
7. EneKTpoHHY KoHdirypaudito ...3s°3p“3d” mae enemeHT ..., WO BUABNSE XiMiYHi BNacTMBOCTI

(v 6naHKy eidnosideli snuwimp 8ipHy 8i0nogidb CUMBOIOM XiMIYHO20 enfeMeHmMYy U Yepe3 KOMYy CII080M)

8. Y nepetBopeHHi CrCl; + X — K3;CrOz+ ... cnonykoto X € ...

(y 6naHky enuwimbs ghopmyny crionyku X, 8 obrpyHmyeaHHi cknadimb pigHsiHHS peakuil ma 3pieHsitime i)

9. XapakTepuctMkamm BOAHEBOrO 3B’SI3KY € ...

(v 6naHKy enuwimp 8i0roeidb crioeamu Yepe3 Komy)

10. BcTaHoBITL BigNOBiAHICTL MiX eneKkTpoHHOI hopmyrnor Ta oHamu Cynbdypy:
A ..3s%3p%d’ 1. s%
B ...3s’3p%3d’ 2. s*
B ...3s’3p?3d’ 3. s*
r..3s?3p’3d’ 4. s

11. Bracnipok oo6miHHoi peakuii Ni(NO3), + K;PO, — yTrBoproeTbes cnabkum enekTponiTt cknagy ...

(v 6riaHKy eidnosideli snuwims ¢popMyry criabko2o enekmponimy, 8 obrpyHmyeaHHi cknadimb pigHsSIHHA peakuyil)

12. [Ansa no6yBaHHA amMOHiaKy B NPOMMUCIIOBUX Maclitabax BUKOPUCTOBYIOTL B3aEMOAIlO:

1. NH;NO3; i KOH; 3. N; i Hy;
2. NO, i Hzo; 4, NH;NO3 i HCI.
13. MacoBa 4yactky Kanito B MiHepanbHOMy 000pMBi NoTall CTaHOBUTDL ...

(v 6naHKy eidnosideli snuwims 8ipHy 8i0rnosiob yugporo . B obrpyHmyeaHHi Hagedimb po3paxyHKU)

14. Lo acopmmeHTy hocdopHUX AOOPMB Hanexatb CroOJyKu:

1. CaCOg; 5. Ca(OH),;
2 Ca(H2PO4)2; 6. NH;NO3
3 CuS0,- 5H,0; 7. CaHPOy;
4 Ca3(PO4)2 8. (NH4 )2HPO4
15. BcTaHOBITL BiANOBIAHICTL MK TMMOM XiMiYHOro 3B’AA3KY B CNOJIyKax Ta iX NPUKIagoMm:
A BOJHEBUIN 1. H,S 5 H,O
b KOBaNEHTHUA HEMNonspHUNA; 2. KCI 6. CsBr
B MOHHUI 3. X 7. NHs;
r KOBaNEHTHUA MONSIPHUNA. 4.  2HF 8 N,
16. Postawyrte HemeTanu y nopsaky 36inblueHHAM iX XiMiYHOT aKTMBHOCTI:
1. Br; 2. N; 3. Se; 4., O.

17. Mpoayktamu rigponisy coni (NH,),SO,(3anepwum cTyneHem) €:

(v 6naHKy eidnosideli snuwims 8idnosiob chopmynamu, 8 obrpyHmMyeaHHi cknadimb PiGHSIHHS peakuii)

18. Atom Bpomy mae ... 30yaXXeHUX CTaHu

(y bnaHKy enuwime 8i0rnogidb yughporo, 8 0brpyHmyseaHHi cknadimb enekKmpoHHO-2pagidHi ¢hopmynu)

19. BcraHoBUTM BignNoOBiAHICTL MiX peakuielo cepeaoBMLLA BOAHONO Po34uHy cofi, il npuknagom 1a 3abaps.-
JIeHHS YHiBe pcanbHOro iHauKaTopy:
A | pH<T7; 1. BaCl; 5.  4YepBOHUN;
) pH=7; 2. Ki3POy4 6.  KOBTWUIA;
B | pH=7, 3. Mn(CH;COO), 7.  CUHIW;
r pH > 7. 4. (NH,),COg; 8.  3emneHkyBaTun.
20. Monu AI** YTBOPIOIOTLCA Nif Yac gucouiadii (3a nepumMm CTyrneHeMm):
1. Al(SO4)s; 3. KzAlO3;
2. Al(OH)3; 4. AI(HSOy4)s.
(Aumpanyesa H.M.)
(mimmuc)

3artBep/pKeHO Ha 3acigaHHi kKadeapu
3araJibHOi, OpTraHivHOl Ta (i3M4HOT XiMil
25.04.2023 p. (mpotoxon Ne9)

HAIIOHAJIBHUW YHIBEPCUTET BIOPECYPCIB I IPUPOJOKOPUCTYBAHHS YKPAIHA

OKP Gakanasp EK3AMEHALIIMHUA 3aTBepaKyI0
crneniagbHiCTH Kadenpa BUIET Ne2 3aB. kadenpu
3arajibHoi, opraniuHoi .
205 — «Jlicose cocnoodapcmeo» Ta ¢piznunoi Ximii 3 AMCTIILTIHA (mizmuc)
«Ximisnn n.1.H. Kosmyn JI.O.
2022-2023 HaB4. pik 12 mpaens 2023 p.

Exzamenauiiine 3anumanns
(Makcumanvha oyinka 3a 6i0noeiov 10 6anie)

1. OcoGnuBocTi Oy0BH aroma Ta BajleHTHI MoxiuBocTi docdopy. XimMiyHi BIaCTUBOCTI HOTr0o HalBaXx-




JUBIIMX CHOJYK. ACOpTUMEHT (pochopHHUX TOOPHB.

Tecmoei 3a80anHA Pi3HUX MUNie
(maxcumanvua oyinka 20 6anis 3a 6i0noeidi Ha mecmosi 3a60aHHs)

1. BcraHoBUTM BiANOBIQHICTL MiX peakuicelo BOAHOro po3vyuHy conli , 3abapBneHHAM yHiBepcanbHOro iHauKa-
TOpy nanepy B HbOMY Ta ii NpuKnagom:
A | pH<7; 1 KsPOy; 5. uyepBoHWI;
B | pH>7; 2. Ca(NOs)y; 6. cuniin;
B | pH=7: 3. FeCl; 7. XOBTWIL
r | pH=7. 4. Fe(NOy)s; 8. 3emeHkyBaTWi.
2. Mpoayktamu rigponisy coni Co(NO3), (3a nepumm CTyneHem) e:
(y bnaHky gidnosideli gnuwime 8i0rnosidb hopmynamu CriosyK, 8 0brpyHmyeaHHi cknadimb PIGHSHHS peakuii)
3. Bz3aemogpieto depym(lll) rinpokcuay 3 hocchatHoro KMcnoTolo MOXKHa oTpUMaTM (3arnexHo Bif yMOB) TaKy Ki-
NbKiCTb conem ...
(8nuwime 8i0noeidb YucrioM ma XimidHUMU ¢hopmynamu cosiell, 8 0brpyHmyeaHHi cknadimb pigHsIHHS peakuil)
4, Figponis coneu MoXxHa NMPUCKOPUTUA 3MiHIOIOYM ...
(v 6braHky gidnosideli snuwimp 8ipHy 8i0nogidb deoma crio8amu)
5. Fomonoramu nponaxy €:
1. CoHs ; 3. CeHg;
2. CGle; 4, C4H10 .
6. BoaHeBUI NOKa3HMK NO3HA4YaKTb ... i OGUYMCNIOIOTL 32 (hopMynow ...
(v bnaHky eidnoeideli snuwlime rno3Ha4YeHHs i 4epe3 Komy chopmysy)
7. Curma 3B'A130K (0) Ma€ ... CninbHY €NeKTPOHHY Napy i 3Ha4HO ... 3a Tr-3B'A30K.
(v 6naHky eidnosideli enuwimb 8i0rnogiob LU PO | YePe3 KOMY CII080M)
8. Y pasi B3aemogii K;PO,+ Cu(BrO,), > yTBOpIHOETLCS cnabGkui eNneKTposniT cknaay ...
(v 6naHky eidnosidel enuwims ¢hopmyry criabko2o enekmponimy, 8 0brpyHmyeaHHi ckiadimb MONeKynsgpHe ma
UOHHI pIiBHSIHHST peakyii)
9. 3B’AA30K BBaXa€TbCA KOBaNEHTHUM HeMNOMAPHUM, AKLLO:
1. ABEH=2/1; 3. yrBopeHun enemeHtamu |, lI-A i VI, VI-A rpyn;
2. 0<ABEH<2f1; 4. ABEH = 0.
10. Peakuis rigpaTauii eTeHy BigOyBaeTbCcsi 3 yTBOPEHHAM ... i Mae Burnag ... .
(y 6naHky eidnosideli snuwime XiMidHYy ¢popmyry ma ii Ha3gy, 8 0brpyHmyeaHHi ckradimb PiGHSIHHSI peakuii)
11. BcraHoBUTM BignoBigHICTL Mix ) OpMynoro pe4oBUHM Ta ii TEXHIYHOIO Ha3BOIO:
A CaCOg; O Ca(OH); 1. nuTHa coaa; 5. amiayHa ceniTpa;
B NaCl: E NH;NO; 2. MigHuUIA Kynopoc; 6. HeralleHe BarHo;
B CuSO,5H,0; XK NaHCOg; 3. dochopuTHE BOPOLLHO; 7.  raweHe BarHo;
I Casz(POy), 3 CaOo. 4. kpenna; 8. noBapeHa cCinb.
12. Mig yac aucouiadii cynbgiTHOI KNCNOTU (3a NepLUMM CTyreHeM) YTBOPHOHOTLCA WOHM:
(y 6rnaHky eidnoeidell enuwimse (oHU, 8 0b6rpyHmMyeaHHi cknadimb pigHsHHS ducouiauii)
13. HemeTanamu € Bci enemMeH™ pagy:
1. Li—2Zr— Sc— Rb; 3. Na— Fe —>Nb— Ga;
2. Mg — Te — Ga — Ba; 4. Br— Se — As — Te.
14. BcTaHOBITL BigNoOBiAHICTL MK KBaHTOBUMM YMcnaMum Ta iX NO3HAYEHHAM:
A | opbGiTanbHe kBaHTOBE YMCIIO; 1. n
B | marHiTHe kBaHTOBE UKCTIO; 2. mg
B | ronoBHe KBaHTOBE YMCIIO; 3. m;
I' | cniHoBe KBaHTOBE YKCIO. 4. |.
15. [Ansa aueTatHoi KUCNOTM BracMBi B3aEMOAII 3 ... (8 06rpyHmMyeaHHi cknadimb pieHSIHHS peakyil)
1. Zn(OH)y; 3. Cuz(POy4)2;
16. BcTaHOoBITL BigNOBIAHICTL MiXK €1eMEHTOM Ta MOro MakCMMarnbHOK BaJleHTHICTIO:
A S; B O; 1. 4; 3. 7 5. 1;
b J; r N 2. 2; 4. 6. 6. 5.
17. BcraHoBUTM BiANOBIQHICTL MiX peakuiero cepeaoBMLLa Ta 3Ha4YeHHAM pH:
A NyXHe cepenoBULLE; 1. 2 4. 11
b KuUcne cepenoBuLLE; 2. 5 5. 8
B HelTpanbHe cepenoBu- 3. 7 6. 1
Le.
18. BcTaHoBITL BigNOBIAHICTL MiXK aTOMOM eneMeHTaTa KiNbKiCTio 30yAXXeHUX CTaHiB, WO BiH Mae

(B OBI'pyHTYBaHHI HaBeAiTb €NeKTPOHHI hopMynm aTomis)




A HiTpores; 1. OOVH;

b non; 2. aBa;

B aniomiHii; 3. ToM:

r KapOOH; 4, KOO HOTrO.
19. Figponisy He nignAratoTs coni ...

(y 6rarky enuwimp 8i0rnogidb crio8amu)
20. .

CnOﬂyKM 3 NAOHHUM ab0 KOBaneHTHUM NONSAPHUM 3B'AA3KOM J1€rKO PO34YMHAKTLCA B ...

(v bnaHky eidnoeideli snuwime 8ipHy 8i0nosidb dsoma crioeamu)

(Aumpanyeea H.M.)

(mimuc)

3aTBep/pKEHO Ha 3acimaHHI kadenpu
3arajibHOi, OpraHiuyHol Ta (i3n4HOi Ximii

25.04.2023 p. (mportokon Ne9)

HAIIIOHAJTbHUHM YHIBEPCUTET BIOPECYPCIB I TIPUPOJOKOPUCTYBAHHS YKP ATHU

OKP GakanaBp EK3AMEHAIIMHUU 3aTBepaKyIO
crneniagbHiCTH Kadenpa BUIET Ne 3 3aB. kadeapu
3arajJibHOi, opratiyHoi .
205 — «Jlicose cocnodapcmeso» Ta Pizmanoi ximii 3 AVCTIATUINEHA (mimuc)
«Ximian n.1.H. Komryn JI.O.
2023-2024 HaBuy. pix 12 mpasns 2023 p.

Ex3amenauiitne 3anumanns
(Makcumanvha oyinka 3a 6i0noeiov 10 banie)

1. Brumis nporecis rigponizy Ha peakiiio cepeoBUIA BOAHKX 1 IPYHTOBUX po34nHiB. Busnauenns pH
CepeIoBHUINIA HA TTPAKTHIIL.

Tecmogi 3a60anHA pi3HUX MUnie
(makcumanvua oyinka 20 6anie 3a 6i0nosioi Ha Mecmosi 3a60aHHs)

1. ®yHKUioOHanbHa rpyna opraHiYyHMX CMonyK — Lie rpyna, Lo 3yMOBJIHOE ...
(y bniaHky sidnosidel enuwims 8idrnosidb crioeamu)
2. BctaHOBUTM BiANOBIQHICTL MiXK CUIOIO €NEKTPOsiTy Ta BEJIMYUHOK CTYNeHA Woro gucoudiauii (o):
A cunbHi enekTponiTy; 1. a<2-3%
B  cepeaHboi cuny; 2. 2-3% < a. < 30%
B  cnabki 3. o > 30%
4, o =48
3. BctaHoBMTM BiANOBIAHICTL MiX peakuiclo cepeAoBULLIA BOAHOIO PO34UHY COJi, 3a6apBNeHHAM yHiBepcan b-
HOro iHAUKaTopy nanepy B HbOMY Ta ii MPUKNaaoMm:
A pH < 7; 1. K,SO; 5. yepBoHW;
B pH=7; 2. BaCl, 6.  CWHIR;
B pH = 7; 3. Cu(ClOy): 7. XOBTWUW;
r pH > 7. 4.  Fe(NOy): 8.  3eneHkyBaTui.
4. Mpoayktamu rigponisy coni Mn(CH3;COO), (3a nepwumm cTyneHem) e:
(y 6naHky eidnosideli snuwimp 8ipHy 8i0nosidb chopmynamu, 8 obrpyHmMyeaHHi cknadimb PigHsSIHHS peakuii)
5. Y nepetBopeHHi Zn(NO3), + X — Zn3(PO4), HeBigoMoto pevoBuHoto (X) €
(8 0brpyHmMyeaHHi ckrnadimb PiBHSIHHS peakuyii)
1. NazPOy; 3. Py0Os;
2. (NH4)3POy; 4.  HsPO,.
6. EnekTtpoHHY KoHdirypauito ...4sz4p44d0 Ma€ eneMeHT ..., Lo BUABNSE XiMi4yHi BnacmMBocCTi
(y bniaHky sidnosidell snuwime 8ipHy 8i0r08idb CUMBOIIOM XiMIHHO20 efleMeHmy ma 4epe3 KoMy CJ/I080M)
7. MNoHun Cr3+y'rBopr010Tbc;| nig Yac aucodiadii (3a nepLIMM CTyneHem):
1 Cr2(SO0u)s; 3. K>Cr,07;
2 Cr(OH)s; 4.  Cr(HSO,)s.
8. B3aemogpieto Mg(OH), 3 aueTatTHOIO KMCNOTOK MOXHa OTPUMATH TaKy KinbKiCTb conem ...
(snuwimp 8i0rnoeidb LUpPO ma XiMiYHUMU ¢hopmynamu cornel, 8 0brpyHmyeaHHi cknadimb Pi8HSHHSI peakuil)
9. Cyma koediuieHTiB y nepetBopeHHi Cry(SO4); + NaBr —» cTaHOBUTDH ...
(y bniaHky sidnosidell Hagedimb chopMynu CrionyK i Yepes KoMy yugpy, 8 0broyHmMyeaHHI - PieHSHHSI peakuii )
10. BcraHOBITL BiANOBIAHICTL MiX €HepreTMYHMMM NiAPIBHAMM, KiNbKicTio opbiTanen Ta eNeKTPOHIB Ha HUX
A d-nigpiBeHb 1. 7: 5 14
B p-nigpiBeHb 2. 1; 6. 10;

B S-MigpiBeHb 3. 5; 7. 6




I f-nigpiBeHb | 4. 3 | 8. 2
11. BaneHTHi enekTpoHN aTOMIB efle MeHTIB NOGIYHMX NiArpyn po3TawoBaHi Ha :
1. s-ip-nigpiBHAX 30BHILUHLOTO EHEPreTUYHOTO PIiBHS;
2. S-NigpiBHi 30BHILLHLOrO EHEPreTUYHOrO PIiBHS;
3. s-, p- i d-nigpiBHAX 30BHILLHBOMO PIBHS;
4. s-nigpiBHi 30BHILLHBOrO i d-MiApiBHI NepeaoCTaHHbOr0 EHEPreTUYHOIO PIiBHS.
12. BctaHOBIiTL BiANOBIAHICTL MiXk cnonykoro Ta ii BNacTMBOCTAMU:
A NH,OH; 1. € MOSNSIPHOI0 MOJIEKYIIOH;
B NaHSOg3; 2. [OMCOLIOE CTyniHYacTe;
B NaOH,; 3. CNabKuin enekTporiT;
r HNO3. 4. CUIMbHWUN ENEKTPONIT.
13. BHacnipok o6miHHOi peakuii Co(NO3), + (NH,);PO, — ytBOoploeTbesi cnabkum enekTponiT cknagy ...
(y 6naHky gidnosideli snuwimb ghopmyny cnabkozo enekmpornimy, 8 obrpyHmyeaHHi ckiadimb pigHsIHHS peakuii)
14. Fomonoramu eTeHy €:
1. CsHg; 3. CaHio; 5. CsHs; 7. C2He;
2. CgHy 4. CsHs; 6.  CuHs; 8. CeHs;
15. MacoBa 4yactka ® ocdopy B nogBiiHoMy cynepcoccarti ctaHoBUTH ...
(v 6naHKy eidnosideli snuwims 8ipHy 8i0rnosiob yugpor. B obrpyHmyeaHHi Hagedimb pospaxyHKU)
16. | BCTaHOBITL BiANOBIAHICTL MiXK aTOMOM eneMeHTaTa KifbKicTio 36yAXeHMX CTaHiB, WO BiH Mae
(B OBI'pyHTYBaHHI HaBeAiTb EMEKTPOHHI Ta enekTPoHHO-rpaddidHi hopmynm aTtomis)
A xnop; 1. OAVH;
B docdop; 2. nBa;
B Gapii; 3. U
I HaTtpin; 4, KOO HOrO.
17. Cynbdyp y cnomnykax Moxe BUSIBIISITM Bar€HTHICTb:
1. yci Big 3 oo 6; 3. yciHenapHi Big 3 40 5;
2. ycCi Big 2 o 6; 4.  ycinapHi Big 2 0o 6.
18. BcraHoBiTL BigNOBIAHICTL MiX XapakTepucmkaMmu aTtoMiB Ta 3MiHOK BNacTMBOCTEM eFieMEeHTIB y nepioai3ni-
Ba HanpagBo:
A MeTariyHi BNacTUBOCTI; 1. MOCUMIOITHLCS;
b HemMeTaniyHi BNacTUBOCTI; 2. 3MEHLLYIOTLCS;
B pagiycu aTomis; 3. He 3MIHIOITbLCS.
19. Postawyiite cnonyku 3a 3MeHLUEHHAM iX XiMiYHOI aKkTMBHOCTI Yy BOAHUX PO34YMHaX:
1. MOHHI KpucTanu; 3. nonsipHi Monekynu;
2. nonsipHi MOMeKyn 3 BOAHEBUM 3B’sI3KOM,; 4. HenonsipHi MOSEKYI.
20. BcTaHoBITL BiANOBIAHICTL MK TMMOM CNONYK Ta iX NPUKafoM:
A HenosnsipHa Moriekyna 1. NH;3 4. J,
b MOHHUI KpucTar; 2. KJ 5. H,S
B nosnsgpHa Morekyna. 3. H,O 6. HCI

(Aumpanyesa H.M.)

(mminnuc)
3aTBep/PKEHO Ha 3acigaHHi kadeapu
3araJibHOi, OpraHiuHoi Ta Qi3MYHOT XiMil
25.04.2023 p. (nportokosn Ne9)

9. MeToau HABYAHHS

JInst mocsATHEHHSI KIHIIEBOi METH HAaBYaHHS IT1]1 Yac BUKJIAJITAHHS XiMi1 3aCTOCOBYIOTHCS MOTH-
BaIliifH1, OpraHi3aIiifHO-IiJIOBI 1 KOHTPOJBHO-OIIHIOBAJIbHI METOM HABYAHHSL.

MortwuBaliiiiHi MeTou crupsiMOBaHI Ha (OPMYBaHHS Yy CTYACHTIB 1HTEpECY JI0 IMi3HABAIbHOI
TUSUTRHOCTI 1 BI/IMTOBI JAIBHOCTI 32 HABYAJIBHY MpaIfio. TakuMHu METOJaMU € HATIOBHEHHS 3aHSTh 1H-
dbopmartiero mpo 3HaYeHHs XiMii, i1 TOCATHEHHS Y PO3BUTKY JIFOJICTBA, B3araii, 1 JIjIs TIOAJIBITIOTO
HABYaHHS Ta MalOyTHBOT IpodeciiiHol MisTBHOCTI (axiBIst, 30Kpema.

OpranizamiiHo-A1JI0Bi MeToau 3a0e3Medyr0Th OpraHi3allilo HaB4aJIbHOrO MPOoLecy 1 MUcie-
HEBOT JISUIBHOCTI CTY/I€HTA 1HAYKTUBHOTIO, AEyKTUBHOTO, PEPOAYKTUBHOIO 1 MOIIYKOBOIO Xapa-
KTepy. 3a JpKeperaaMM 3HaHb cepell IIMX METO/IB PO3pPi3HAIThH iH(opMaliiHO-TI0BIJOMIIIOBaJIbHI
(cioBecHl) — pO3MOBINb, NOSICHEHHS, Oecifa, JeKIis, AUCKYCii, I1HCTPYKTaX; HaO4YHe-




JNEMOHCTpalliiiHi — IJTI0CTpallii, COCTepeKEHHS; MPAaKTUYHI — Ta00paTopHi pOOOTH, 1HIUBI TyallbHI
3aBJaHHS, BIPaBH, pedeparu.

KoHTpoapHO-0I1iHIOBaIbHI METOAM OB’ sI3aH1 3 KOHTPOJIEM 32 HABUAJIBHOIO JISITBHICTIO (KO-
HTPOJIbHI POOOTH, TECTH, KOJIOKBIYMH, CIIIBOECI TN, CEMIHAPH, 3aXUCT JIaDOpaTOPHUX POOIT 1 pede-
pariB, eK3aMEeHH, CAMOKOHTPOJIb 1 CAMOOLIIHKA).

3a XapakTepoM JIOTIKM Mi3HAHHS 3aCTOCOBYIOTHCS aHAJIITUYHI, CAHTETHYHI 1 aHAITHUKO-
CHHTETHUYHI IPUHOMH HaBYAHHSI.

EdexkTuBHICT, HABYAHHS MiBUIITYETHCS MIMPOKUM BUKOPUCTAHHSM aKTUBHHX 1 IHTEPaKTHB-
HUX METO/IiB HABUAHHS: TIPOOJIEMHI CUTYAIIi{ 1 IEKIIi1, TBOPYI 1 JTOCIIiTHUIIbK] 3aBIaHHS, CTBOPEHHS
YMOB ISl camopearizallii CTy/IeHTiB, JiajoTy, CIiBIpalll 1 3MaraHHs MiX HUMU, 1HIUBITyali3alii
HaBYAHHSI.

10. ®opMH KOHTPOJII0
3acoboM migBHIIEHHST €()EeKTHBHOCTI HABYAJIBHOTO MPOIECY € 3aCTOCYBaHHS IEBHOI CTUMY-
JIOI0YO0] CHUCTEMH KOHTPOJIIO HaBUAIbHOI POOOTH CTYNIEHTIB, sIKA CKJIAJIA€THCS B Kypci XiMii 3 TaKUX
BU/IIB KOHTPOJIIO:
nonepeonili — MPOBOANUTHCS HA MOYATKY BUBYCHHSI IUCLUILTIHU B (hOPMi TECTOBOI MEpPEBipKU
3IMIIKOBUX 3HAHb 3 IMKUIBHOTO KYpPCY XiMii 1 MIATOTOBICHOCTI CTYACHTIB A0 CIPUHHATTS HOBUX
3HaHb;
NOMOYHULl — TIPOBOAUTHCS HA BCIX ayIUTOPHUX 3aHSTTSX LUISIXOM CIIOCTEPEKEHHS 3a poOo-
TOIO CTYJCHTIB 1 Y (hopMi ()POHTAIBHOTO OMUTYBAHHS;
memamuyHull — IepeBipKa, OIiHKa 1 KOPEKIlisl 3aCBOEHHS 3HAHb 3 TIEBHOI TeMU y (hopMi Tema-
TUYHHUX CEMiHApiB, 3aXUCTY JTAOOPATOPHUX POOIT a00 TEMAaTUYHOT KOHTPOJIBLHOI pOOOTH;
MOOYIbHULL — TIEPEBIPKA OBOJIOJIHHS MaTepiaJioM JOCTaTHHO BEIUKOTo o0cATy y hopMax Mo-
JYTIBHOI TECTOBOT KOHTPOJIEHOT pOOOTH, KOJIOKBIyMY, 3aXUCTY pedepary abo 1HIUBITyaIbHOTO 3a-
BIAHHS;
niOCyMKo8ull — KOHTPOJIb 3 aT€CTAlliIHUAN MepioJ] M0 CYKYIMHOCTI Pe3yJIbTaTiB TEMaTHYHOTO 1
MOJIyTbHOTO KOHTPOJIiB;
3aKI0YHUL — BA3HAYEHHS 1 OIlIHKA YCTIIIHOCTI 32 BECh Mepi0j] BABYCHHS JUCIIUTUIIHU , TIPOBO-
JTUThCA y (DOPMI TECTOBOTO €K3aMEHY.

11. Po3noain 6aJiB, siKi OTPUMYIOTH CTYAE€HTH

OriHIOBaHHS 3HaHb CTyAeHTA BiAOyBaeThes 3a 100-0aIbHOIO IMIKAJIOK0 1 TEPEBOAUTRCS B HAIli-
OHAJIbHI OIiHKH 3rigHO 3 Tabn. 1 «[lomoxxenHs nmpo ek3amenu Ta 3aniku y HYBIll Ykpainu» (Haka3
npo yBeaeHHs B 1o Big 03.03.2021 p. Ne 7)

. Ominka HalioHaJIbHA 3a pe3ysab-
Peiitunr cryznenra,
TaTH CKJIaJaHHA
6amu - —
eK3aMEHIB 3aJiKiB

90-100 BigMiaHO
74-89 Hobpe 3apaxoBaHO
60-73 3a10BUILHO

0-59 HezanosinbsHO He 3apaxoBano

Jnst BU3HAUeHHs PEUTHHIY CTyAEHTa (CllyXada) 13 3aCBO€HHS JUCHUILIIHU Rpauc (10 100 6a-
JiB) oAepkaHuil perTuHr 3 arectaiii (10 30 GaniB) JOJA€THCS 10 PEHTHUHTY CTyAeHTa (ciyxada) 3
HaB4aabHOI poOoTH Ryp (10 70 6aniB): R guc = Rup + R ar.

IToTO4YHHIT KOHTPOJIH . Peiirumr 3 . .
Peiirunr 3 .. Peiiruar [lincymxosa
.. | OJaTKOBOI . . 3aransHa
. . . N . . . .. | HaBUANBHOT mrpadHMA | arecTaris .
3MicToBumi | 3MicTOBHMI | 3MicTOBMA | 3MiCTOBHI 6 pobotH KUIbKICTh
1 | moayms2 | mMoayas3 | Momyns N poboTH R Rue (exsamen Oaris
MOZLYITE R yp Ae YU 3aTIK)
100 100 100 100 70 20 5 30 100




IMpumitku. 1. BignosigHo 10 «IloyokeHHS MPO KPEIUTHO-MOIYJIBHY CUCTEMY HaBYaHHS B
HVYBill Ykpainn», 3aTBepmkeHoro pekropom yHiBepcuteTy 03.04.2009 p., peHTHHT cTyneHTa 3 Ha-
BYAIIbHOT POOOTH R yp CTOCOBHO BUBYCHHS MEBHOI TUCIUILIIHA BU3HAYAETHCA 32 (POpMYIoro

0,7* RW3p * KOsy + ..+ RWgy - K(n)aM)
Rpgp = === e e + Rap - Rure,
Kuc
e R(l)g]v[, R(n)3M — PEUTHHTOBI OIIHKH 3MiCTOBUX MOAY/iB 32 100-0abHOIO IKATIOH;

N — KUIBKICTh 3M1CTOBUX MOJYJIIB;

K(l)gM, K(n)gM_ kinbkicTh kpeauTiB ECTS, nependaueHnx po6o4nM HaBYAIBHUM TUTAHOM
JUTS BIJITIOBITHOTO 3M1CTOBOTO MOJTYJIS;

Kyuc = K(1)3M + ...+ K(n)gM_ kinbkicTh kpenutiB ECTS, nmependaueHnx po6oynM HaBYaTb-
HUM TUIAHOM JUTSI JIUCIHUILTIHU Y IIOTOYHOMY CEMECTPI;

R jp — peliTHHT 3 101aTKOBOI POOOTH;
R jyrp — peiiTuHr mrpadgHuii.

Hageneny dbopmyiy MokHA CIPOCTUTH, SIKILO TPUAHSITH K%Yy = ...= K™\ Toxi Bona
Oyzie MaTH BUTTIS

Peitmunz 3 0ooamxoeoi pooomu R jp nogaetses 10 R yp 1 He Moxe nepesuiyyBatu 20 Ganis.
Bin BH3HAYaeThCS JIEKTOPOM 1 HAAETHCS CTYJACHTAM PIlllCHHSIM Kadeapu 3a BUKOHAHHS POOiT, AKi
He repedadeHi HaBYaIbHUM IIJIAHOM, aJie CTIPUSIOTH ITiIBUIIICHHIO PiBHS 3HAHB CTYJICHTIB 3 TUCI -
TUTIHY.

Peitmunz wumpagpnuii R yyrp He niepeBuiiye S5 6amiB 1 BigHiMaeThes Bia R yp. Bin BuzHaua-
€THCSI JIEKTOPOM 1 BBOJUTHCA pillICHHAM Kadeapu JUis CTYACHTIB, sIKi MaTepian 3MiCTOBOIO MOJIYIIS
3aCBOIJIM HEBYACHO, HE TOTPUMYBauCA rpadika poOOTH, MPOMYCKAIU 3aHATTS TOILO.
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