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1. Onuc HaBYAJIBLHOI AMCHUILTIHA

«XImian

(Ha3Ba)

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

OCBiTHIl CTYIIHb

bakanasp

CoemiaibHICTh

205 — nicoBe rocroapcTBO

OcBiTHs porpama

JlicoBe rocrnonapcTBo

XapakTepucTHKA HABYAJIBbHOI U CHUILTIHA

Bun

O00B’a3K0Ba

3arajyibHa KiJIbKICTh TOAUH

150

Kinpkicts kpeautiB ECTS

KibKicTh 3MICTOBHX MOJTYJIiB

Kypcosuii mpoekt (podoTa) (3a HaIBHOCTI)

dopmMa KOHTPOJIIIO

Exzamen

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

JneHHa (opma HaBYaHHS

3a04Ha (hopMa HaBYaAHHS

Pik miaroroBku (Kypc)

2020 — 2021 (1)

2020 — 2021 (1)

Cemectp 1 1

Jlexmiitai 3aHATTS 30 2o00. 6 2oo0.
[IpakTnuHi, 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)

2020 — 2021 (1)

2020 — 2021 (1)

Cemectp 1 1

Jlekuiiini 3aHATTS 30 2o00. 6 200.
[IpaxTiuHi, ceMiHapChK1 3aHATTS - 200. - 200.
JIaGopaTopHi 3aHATTS 30 2o00. 8 2o0.
CamocriitHa po6oTa 60 2o00. 106 2o00.
[HnuBinyaNbHI 3aBAaHHS - 200. - 200.
KinbKiCTh THKHEBUX ayTUTOPHUX 4 200.

TOJIMH ISl ICHHOT (pOpMU HaBUAHHS




1. Mera, 3aBJaHHS Ta KOMIIETEHTHOCTi HABYAJILHOI AU CHHUILTIHA

JlocSITHeHHSI XIMIYHOI HayKH IIMPOKO BUKOPHUCTOBYIOTH B 0araTbox HampsiMKax
XiMi3arii cy4acHOTO JIiCOBOTO TOCIOIaPCTBA. 3aCTOCOBYIOTh PI3HOMAHITHI MiHEPAJIb-
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 PO3IIHUPIOETHCS 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 JI0O3YBaHHS, 1110 MOTPEOYeE Bif
CIICLIATICTIB TEBHOTO PIiBHS XIMIYHMX 3HaHb. BMIHHS BHU3HA4YaTH BMICT XIMIYHUX
€JIEMEHTIB B 00’€KTaX HABKOJIMIIHBOTO CEPEJOBUIIA - IPYHTaX, BOJII, POCINHAX, J10-
3BOJIIFOTH CB1IOMO BHOCUTH MiHEpPaJIbHI 100pHUBA, MPOBOJUTHU MPOQPIIaKTUYHI €KOJIO-
T14HI 3aX0/IM 1 TAKUM YMHOM BYACHO 3aXUILIATH JIOJUHY 1 IPUPOAY BIJ J1i IIKIIJTUBUX
3a0pyIHIOIOYUX (PaKTOPIB.

3 METOI0 paliOHAJIBHOTO, €EKOHOMIYHOTO Ta €KOJOTIYHO OE3MEeYHOTr0 BUKOpPHUC-
TaHHS XIMIYHHUX CIIOJYK Ta MpenapariB MaOyTH1 (axiBIi JICOBOTO rOCHOJapCcTBa
MOBUHHI HE TUILKM MaTH TNEBHUU 3amac XIMIYHUX 3HaHb, ajieé 1 MEPETBOPUTHU iX Ha
MPAKTUYH1 HABUYKH Ta YMIHHS.

Jucnurmiina «XiMish» HaJIEKUTh JI0 3arajbHOOCBITHIX (pyHAaMEHTaJIbHUX JUC-
IIUIUIIH, 3HAaHHS SKOI HEOOXITHI JUIA TOJAJIBIIOr0 BHUBYEHHS mpodeciiiHo-
OpPIEHTOBAHUX Ta CIeMiadbHUX JUCHUILTIH. OCBOEHHS OCHOB XiMii € HEOOX1THUM JIaH-
IIIOTOM Y TPYHTOBHIN MIATOTOBII KBaTi(hiKOBaHUX CIEHIATICTIB JICOBOTO 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 ACIMEKTIB 3aXO[1B, CIpsi-
MOBaHHX Ha IMOKPAIICHHS SKOCTI JIICOBOT MPOYKIIIi.

Ocnoeni 3ae0anna Kypcy «Ximiay:

® 33aCBOEHHSI OCHOBHUX 3aKOHOMIPHOCTEH XIMIYHMX NEPETBOPEHb, XIMIYHUX BJa-
CTUBOCTEM O10r€HHUX €JIEMEHTIB Ta iX HAWBAXKJIMBIIIUX CIOJIYK, 0COOJIMBOCTEN
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 TOOpUB, 3a-
cOO01B 3aXHCTY JICOBUX KYJbTYp Ta 0OOpOOKH HACIHHS, TPOIYKIIIi JICIBHUIITBA,

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

® CTBOPEHHS y CTYJEHTIB MIITHUX XIMIYHUX 3HAHb, K1 HEOOXITHI JIJIsl TTOAAIIBIIO-
0 BUBYEHHS CHELIAIbHUX AUCLHILIIH;



w
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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, HEOPTraHiYHOi, 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 CITONYK;

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 mepeadayaTi 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 KJacH OPTaHIYHHUX CITONYK, BAXKJIMBHUX JJIS TIPOIIECIB JKUTTETIS-
JBHOCTI POCIIHH;

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

» BHU3HAYATU SKICHUM Ta KITBKICHUN CKJIAJ MITYYHHUX 1 MPUPOAHHUX 0O’ €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 MPEIMETHOT 00JIaCTi, i1 MICIA y 3arajbHiil CUCTeMI 3HaHb MPO MPUPOAY 1
CYCIIJIbCTBO Ta y PO3BUTKY CYCIIbCTBA, TEXHIKU 1 TEXHOJIOTIH.

3HaHHS Ta pO3YMIHHS MPEeIMETHOT 00JacTl Ta pO3yMiHHS Mpodecii.

3MaTHICTb BUMTHUCS 1 OBOJIOJIBATM CYYaCHUMM 3HAHHAMU Ta JOCIIIHUILKAMU

HaBHYKaMH.

. 3MaTHICTD 10 a0CTPAKTHOTO MUCJICHHSI, aHATI3Y Ta CHHTE3Y.
. 3MaTHICTh 10 TONIYKY, 0OpoOJieHHsI Ta aHaii3y 1HQopMallii 3 pi3HUX JKeped.

31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUUHUX CUTYaLlIsIX.

. [IparnenHst 10 30€peKEeHHS] HABKOJIMIITHHOTO CEPEIOBHUIIIA.
. 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 YHUCIT
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
MaTHKa  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 €JIEMEHTIB.
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 OyJa0oBa Mojie-
KYIL
Pazom 3a 3mMicTOBUM 24/22 6/6 6/6 | 12/10 | 33/33 3/3 -/- 30/30
MoOAyJIeM 2:
3mMicToBHi MOy b 3. OCHOBHI 3aKOHOMiPHOCTI 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. Teoperuuni
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 HE-
B1JIOMOTO CKJIAJTy.

4/4

22

212

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

4/4

212

212

10/-

2/-

8/-

Tema 20. Metoau oxwuc-
HO-BITHOBHOTO  THUTPY-
BaHHA. MeTon mnepMman-
raHaTOMETPIi.

4/3

21-

2/2

71-

1/-

6/-

Tema 21. Merogq Kom-
TJICKCOHOMETPUYHOTO
TUTPYBaHHS.

4/3

22

Tema  22. di3uKo-
XIMI4HI METO/IA aHAi3Yy.

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 ceMiHApCHKHMX 3aHATH

No |

HazBa Temu

| KinbkicTb




3/m TOJIH
1 -
5. Temu npakTHYHUX 3aHATH
Ne Ha3Ba Temu KinpkicTb
3/m TOJIUH
1 -
6. Temu 1a00paTOPHUX 3AHATH
Ne Kiib-
a/n Ha3zsa Temu KICTE
TOAMH
1. Beryn. O6nagnanss Ta npaBuia poOOTH B XiMiuHiH i1abopartopii. Texnika 2
Oe3nexu. MeToii BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY.
2. Po3paxyHkH 3a CTEXiOMETPUYHUMH 3aKOHaMH (MacOBOI YaCTKU €JIEMEHTIB 2
y CIIOJIYKax, BUX1Jl IPOAYKTIB peakKilii, €KBiBAJICHTY PEUOBHUH iH.)
3. OpneprkanHs Ta XiIMI4HI BIIACTHBOCTI OKCHJIIB, TIAPOKCHIIB, CONeil (cepen- 2
HIX, KHCJIUX, OCHOBHUX).
4. JlabopaTopHi JOCTIIKEHHSI TEHETUYHOTO 3B'A3KYy MK KJlacaMyd HEOpraHid- 2
HUX CTIOJYK.
S. CkiaianHs €J1eKTpPOHHUX (OPMYIT aTOMIB Ta BU3HAYCHHS BAJIEHTHOI'O CTa- 2
HY, CTYIICHIB OKUCHEHHSI €JIEMEHTIB y CHOJYKaX.
6. ExcrniepuMeHTanbHe OCHIDKEHHS 3MIHHM BJIACTMBOCTEH €JIEMEHTIB Ta iX 2
CHOJIYK 0 mepiosax i rpymnax 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 TeMIIEpaTypHu Ta KOHLEHTpalii pearylounx pe4oBUH 2
HAa IBHUJIKICTh XIMIYHOI peaKIIii.
9. Peakuii B po3unHax enekTpoiTiB. JIabopaTopHi JOCHIKEHHS XIMIYHUX 2
BJIACTUBOCTEN PO3YMHIB €JIEKTPOJIITIB.
10. | Busnavyenns pH cepemoBwuia 3a J0MOMOrorw iHauKaropis, pH-merpy, io- 3
HOoMepy. ExcriepumMeHTanbHe BUBUCHHSI TIPOLIECY T1ApOJIi3y cojiel Ta (ak-
TOpIB, 1110 BIUIMBAIOTh Ha HBOTO.
11. | ExcnepuMeHTanbHEe BUBYEHHS BIUIMBY CEpEJOBMINA Ha XiJl OKHUCHO- 2
BIJIHOBHHX PEAKIII.
12. ExcriepyMeHTanbHe AOCHIKEHHS XIMIYHUX BIACTUBOCTEH CIIONYK eleMe- 2
HTiB VII-A -V-A rpynu.
13. | JlocmipkeHHS XiMIYHUX BJIACTUBOCTEH CIIOJIYK OI0T€HHUX METaiB. 2
14. | HocmimpkeHHsT XIMIYHHX BIIACTMBOCTEW KapOOHOBUX KHCJIOT, CIIUPTIB (eTa- 2
HOJIy Ta IJIILEPOoITy), )KUPIB.
15. | BuBYeHHS BIIACTHBOCTEH BYTJIEBOMAIB: MOHOCAXapHUIiB (TIFOKO3H i PPYKTO- 2
3M), TucaxapuIiB (caxaposn), nogicaxapuis. I'iaposi3 Kpoxmaiio.
17. | 3acBO€HHS TE€XHIKM BUKOHAHHS aHAJIITUYHHUX ONepalii AKICHOro XiMI4YHOTO
ananizy. EkcriepuMeHTaabHe BUBUSHHS JIii TPYIIOBOTO PEareHTy Ta peakilii 2
BUsBJICHHS KaTioHIB 1 aHioHiB | 1 [II-01 aHamiTHuHMX TpyIL.
17. ExcrniepumeHTanbHe BU3HAUEHHS SIKICHOTO CKJIaJy HEB1ZIOMOi pE€YOBUHU Ha 2
MPUKIIAJIl COJIeH.
18. Kinpkicuuii ananiz. [IpuroryBanHst po3uuHIB 33/1aH01 KOHIEHTpalii. MeTo[
HelTpanizauii. EkcepumMeHnTanbHe BU3HAYEHHS THMYacOBOi TBEPIOCTI BOA 3
M.




19. Metoau penokcmetpii. [IpuroryBanHs poO0OYHX PO3UHHIB METOAY TIEpMaH-
raHaTOMETpii Ta BCTAHOBJICHHS 1X KOHILIEHTpAIIii. 3
ExcrniepumeHTanbHe BU3HaUeHHs: -BMicTy @epymy B coii Mopa; - BMicTy
HITPUTIB.

20. |Merox KOMILJICKCOHOMETPUYHOTO TUTPYBAaHHS. BHU3HaueHHs 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€eHTAMH

KoHTponbHi nutaHHAa 3 Kypcy "X I M IS”

(cnemianpHicTs 205 — micoBe TOCIOAAPCTBO)

1. OcHOBHI HaMPSMKH XiMi3arlii JJICOBOT0O rOCIOIapcTBa.

2. OCHOBHI MOHATTS aTOMHO-MOJIEKYJISIDHOI'O BYEHHS: MOJIEKYNA, aTOM, XIMIYHMHA €JIEMEHT,
MPOCTa Ta CKJIa/JIHA pEYOBMHA, BITHOCHA aTOMHA Ta MOJICKYJISIpHA MacH, MOJIb, MOJISIpHA Maca.

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

4. OCHOBHI IOJIOXKEHHs Cy4yacHOI Teopii OyJoBHM aToMa. XBHUJIbOBA MpHUpoJa enekTpoHa. Ilo-
HATTS PO OpOiTanb, eHepreTU4Hi piBHI Ta MiAPiBHI, iX eMKicTh. KBanToBi uncna. [locmigoBHICTH
3anoBHeHHs opOitanelt enekTpoHamu. [Ipunnun IMayni, npaBuno Xynna, npasuia KieukoBCbKoro.
Enextponni ta enextpoHHO-rpadiuHi GpopmMynu aTomiB, iX 3aCTOCYBaHHS JJisl BUSHAYCHHS BAJICHT-
HUX CTaHIB Ta CTYIICHIB OKUCHEHHS CJIEMEHTIB Y CIIOJTyKaX.

5. Ilepioguuna cucrema JI.I. MenneneeBa, ii crpykrypa. [IoHATTS mpo rpymu, Miarpymn,
nepioau, s-, p-, d-emementu. CydacHe (GOPMYIIOBaHHS MepioAMYHOrO 3akoHy. OCHOBHI 3aKo-
HOMIPHOCTI NEpIoINYHOI CUCTEMHU: 3MiHa pajlyCciB aTOMIB, €HEprii 10HI3allli, eJIeKTPOHETaTUBHICTI,
KHCJIOTHO-OCHOBHHUX, OKMCHO-BITHOBHUX, METAJTIUHUX Ta HEMETAIIYHUX BJIACTHBOCTI €JIEMEHTIB I10
nepiozax i rpymax.

6. CydacHi ysBJI€HHs MpO XIMIYHHMH 3B'130K. OCHOBHI XapaKTEpUCTUKU XIMIYHOTO 3B SI3KY.
Tunu ximiyHoro 3B’s3Ky. KoBanmeHnTHuit 3B’5130Kk. OOMIHHUN Ta JOHOPHO-aKIENTOPHUN MEXaHI3M
YTBOPEHHS KOBAJIEHTHOTO 3B’S13Ky. BIacTHBOCTI KOBaJEHTHOrO 3B’ 13Ky. MoHHHif 38’s130K. [Ipupoma
MOHHOIO 3B 43Ky SK TPAaHUYHOTO BMIIJIKy KOBAJIEHTHOTO MOJISIPHOTO 3B’s13Ky. BiaminHOCTI HOH-
HOTO Ta KOBAJEHTHOTO 3B SI3KIB. Bonnesuii 38'130k. MexaHi3M Horo yrBopeHHs Ta 0COOIUBOCTI,
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 NPUHIUIK Kiacudikalii HeopraHiyHux crnoiyk. Ojep:kaHHs Ta
XIMIYHI BJIACTUBOCTI KHMCIIMX, OCHOBHMX, IMOJBIMHUX, 3MIlIaHUX CoJIeH. ['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 0y10BU KOOPIWHAIIMHUX CIOJIYK (T€O-
pis Bepuepa). TunoBi KOMIUIEKCOYTBOpIOBayi, JiraHau, KoopauHamiiHi yncna. Knacudikauis, Ho-
MEHKJIaTypa Ta XiMiuHi BJIACTUBOCTI KOOpJMHAIIMHUX CHONyK. JlMcolianis Ta KOHCTaHTa CTIMKOCTI
KOMIIJIEKCHOTO HOHY.



9. Ximiyna kiHeTrka. OCHOBHI MOHATTS XiMiuHOI KiHeTHKH. IIIBHAKICTh XIMIYHMX pEaKIIiil.
dakTopu, 10 BIUIMBAIOTHh Ha Hel. 3akoH mitounx Mac. [IpaBuno Bant-I'odda. [Tonsarts npo katani3
Ta WOro NpUpPOY.

10. HeoGopotni Ta 000poTHI peakmii. XimiuHa piBHoBara. KoHcranTa piBHOBaru. Brumis
30BHINIHIX (PaKTOPIiB Ha XIMIYHY piBHOBAry. 3MiIIeHHS XiMi4HOI pIBHOBArHy.

11. 3aranbHi ysBICHHS PO IUCHEepcHi cucteMu. Kiacudikaris qucrepcHuX cucreMm, iX Biac-
THUBOCTI Ta METOAM ofepkaHHsA. [IOHATTS mpo po3dyMHHU, iX PONb Yy CHUCTEMI >KUBJICHHS POCIIHH.
dizuko-xiMiyHa mpupoaa po3unHiB. CojbBaraiis 1 TemioBHi edeKT po3unHeHHS. [IoHATTS mpo
Kpucrtaiorigparu. CnocoOu BUpakeHHs! KOHIEHTpallii pO3unHiB.

12. BriiacTHBOCTI PO3YMHIB €JIEKTPOIITIB 1 HeeNneKTpouiTiB. OCHOBHI TOJOXKEHHS TEOpii eeK-
TPOJIITHYHOT Jucoriaii. MexaHi3M eJIeKTpoJiTuUHO1 mucorianii. KigbKicHI XapaKTEepUCTHKH
MPOLIECy MUCOIIaIii: CTYMiHh Ta KOHCTaHTa eIeKTpoMiTHYHOI aucomiamnii. CuiabHi Ta c1abki eneKT-
pomitu. KoHcTranTa amcorriarii ciiaOKux eNeKTPONITIB, 1i B3a€EMO3B 30K 31 CTYNEHEM HCOIiallii.
AmortepHi enekrporiti. Peakiiii B po3unHax eneKTpotiTiB. MOHHI piBHSHHS peaKiiii.

13. KomiraTuBHi BIIACTUBOCTI PO3YMHIB HEEJICKTPONITIB. 3MiHA TeMIIEpaTypH 3aMep3aHHs Ta
kuminHs. [ToHATTS mpo kpiockorito Ta edymiockormito. Ocmoc. OCMOTHYHHI THCK. 3HAYEHHSI OCMO-
THYHUX €PEKTIB B KUTTEMSUIBHOCTI )KUBUX OPraHi3MiB.

14. ®izuynHMil 3MiCT TOBepXHEBUX ABUI (agcopOitii, koresii, aare3ii). CopOmiiHi poIecu Ta
ix TeopermuHe OOrpyHTYyBaHHA. AjcopOuis ¢iznyHa Ta XimiuHa (xemocopOis). IloBepxHeBo-
aktuBHi (ITAP) 1 moBepxHeBo-iHakTHBHI pedoBUHH. ['iapodinbHi 1 riapodoOH] TBepal Tija. SBuina
3MOYYBaHHS Ta PO3TIKaHHSA, IX MPAKTUYHE 3HAYCHHSI.

15. Bona s cnalkuii enexrponit. Monnuii 106yToK Boau. BogHeBHil i riapoKcHIbHMIL T0Ka3-
Huku. CriocoOu BuMiproBaHHsl pH. 3araibHi BiIOMOCTI PO 1HAUKATOpU. XapaKTEPUCTUKA CEPEI0-
BHIIA pO34MHIB 3a gonomororo pH. Bydepni pozunnu. Mexanizm 0ydepHoi aii.

16. CyTp Ta NpUYMHM T1IPOJI3y cojiel. 3HaUEHHS MPOILECy TIAPOII3Y JUIS KUTTEAISAIBHOCTI
pociuH. Tunu rigponisy coneil. [IoHATTS mpo siBUIE MOBHOrO Tigponidy. KoHcTaHTa Ta CTyIiHB
rigponizy cosneit. @akTopu, M0 BIUIMBAIOTH HA 3MIIMIEHHS XIMIYHOI pPIBHOBAru MpoIECIB TiapodIizy.
[nsxu kepyBaHHS MpOIIeCaMU Tipodii3y. BB mpoIieciB riposi3y Ha peakilito cepeoBuIIa Ipy-
HTOBOTO po3unHy. [IOHATTS Mpo XIMIYHY MeJiopalito rpyHTIB.

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

18. OcHoBu enektpoximii. [IoHSATTS TTpo KOpo3ito MeTaniB. Buau kopo3iitHUX pylHHYBaHb. 3a-
rajlbHa XapakTepUCTHKa KOpPO31MHUX MpoleciB. XiMiyHa Ta elekTpoximiuHa koposis. IIBuakicTs
KOpo3ii Ta (hakTopu, 110 BIUIMBAIOTH Ha Hel. MeToaM 3aXUCTy METAaJliB 1 CIIJIaBiB BiJ KOPO3ii.

19. TToHATTS po GiOreHHi Makpo- Ta MiKpOeIeMEeHTH. [X Giooriune 3HaYeHHs. 3aCTOCYBAaHHSA
CIIOJIYK IIUX €JIEMEHTIB y CHCTEMI JKMBJICHHS Ta 3aXUCTY JICOBUX 1 CaJIOBO-TIAPKOBUX KYJIBTYP.

20. 3HayeHHd TiAPOreHy K HaWMOIIUPEHIIIOro exeMeHTa npupoau. CBOEPIIHICTh €1eKTPOH-
HO1 OyZ0BM aTtoma rifporeny. [lonoxeHHs T1IporeHy B NepiOANYHIN CUCTEMI Ta CHEHU(IYHICTD Ho-
ro BiactuBocTeil. Crioco6u noOyBaHHs, (i3UUHI Ta XIMI4HI BJACTUBOCTI BOJHIO. 3aCTOCYBaHHS BO-
JTHIO Ta MOTO CIIOJIYK.



21. Bona. 3HayeHHS BOJM y KUTTEIISUIBHOCTI JEpeB, KyILiB, KBiTiB. Posib BOAM SIK pO3UMHHH-
ka. ['eomerpis 1 (i3uuHi BIACTUBOCTI ii MOJIEKYJ. AHOMaIii PiIKOTO 1 TBEPIOTO CTaHIB BOJIU.
XimivHi BmacTuBOCTI Boau. [Ipupoana Boja ta criocodw ii ounIieHHs.

22. 3aranpHa xapakTtepuctuka eneMeHTiB VII-A rpymu. OcobmuBocTi eneKTpoHHOi OymnoBU
aTOMiB TaJlOTeHiB. IX THIOBI BaJEHTHOCTI Ta CTyIeHi OKMCHEHHS y CIONyKaX, (i3WuHi Ta XiMiyHi
BIIACTHBOCTI B eJIeMeHTHOMY cTaHi. OcobiauBocTi Ximii ¢ropy Ta #oro cronyk. @TopoBoieHs, GTo-
puIHa KUCIIOTa, GTOPHIH; X XiMiuHI BiracTUBOCTI. CHomyku ¢Topy, XJIOpy B TEXHOJIOTIT 30epiranHs
Ta MepepoOKu JIepeBUHU. XiMis XJI0py Ta HOro croiyk. XJIOpOBOAEHb, XJIOPUIHA KUCIOTA, XJIOPH-
IM; X XiMi4HI BJIaCTUBOCTI, 3aCTOCYBAaHHS B JIICOBOMY Ta CaJ0BO-IIAPKOBOMY rocrojapctsi. Oco0b-
nmuBocTi Ximii cronyk Bpomy, Hoxy. Mox sk MikpoenemeHT.

23. 3aranpHa xapakTtepucTthka enemeHTiB VI-A rpynu. OcoOauBOCTI €1eKTPOHHOI Oyn0BH
atomiB Oxcureny, Cynbdypy Ta i aHaOriB. IX TUMOBI BaIEHTHOCTI Ta CTYNEHI OKHCHEHHS Y CIIO-
JyKax. 3HA4YCHHS KHUCHIO B KUTTEIISUIBHOCTI pociuH. Kpyroobir kucHio y npupoai. Pons kucHro,
CIPKM Ta X CIIOJIyK Yy JIICOBOMY Ta CaJl0BO-IIapKOBOMY rocrnofapcti. Ximis crnoiayk Oxcureny. Ile-
POKCHJT BOJHIO, HOTO KUCJIOTHI Ta OKHCHO-BIJHOBHI BIIACTHBOCTI.

24. Xiwmis cnonyk Cynsdypy: 1oOyBaHHS Ta XiMi4HI BIACTHBOCTI TiApOTEeHCYIb(imy, OKCUIIB
cynbdypy, cynbdarHoi, cyabdiTHOI, Cynb(iaHOI KUCIOT Ta iX coseil. Cynb(aTHa KUCI0Ta Y BUPOO-
HUITBI MiHepabHUX H00puB. [IpenapaTy )KUBIECHHS Ta 3aXHCTY JIICOBHX 1 CaJl0BO-MAPKOBUX 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 XiMiYHI Biac-
TUBOCTI a30Ty 1 pocdopy. KpyrooGir azory B npupoai. OnepxkaHHs Ta XiMidHI BIaCTUBOCTI CIOIYK
Hitporeny: amoHiaky, aMOHI{ TAPOKCUAY, OKCHAIB HITPOTeHY, HITPATHOI, HITPUTHOI KUCIOT, X CO-
neit. A30THI 10OpHBa.

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

26. IlonoxeHHs: MeTaliB y MEPIOJUYHIN CUCTEMI €JIEeMEHTIB. 3arajbHa XapaKkTepUCTHKa Me-
TaiiB. OCOOIUBOCTI €NIeKTPOHHOI Oy10BH iX aTomiB. Pi3UyHI Ta XIMIYHI BIACTUBOCTI METaJiB. 3a-
KOHOMIPHOCTI 3MIHU XIMIYHOT aKTUBHOCTI METaJIiB Y Nepiojiax 1 rpynax nepioanyHoi cucremu. Ene-
KTPOXIMIYHHH psAJ] HAIPYT METAJIIB Ta OCHOBHI BUCHOBKH 3 HHOTO.

27. Harpiii, kaiii, Marniii, kanbliil ik 6i0MOrYHO AKTHBHI €IEMEHTH. IX PONb y KUTTEMisIb-
HocTl pociuH. Kaniiini 1o6pua. CrionyKky KajbIio y 3aX0/1axX XIMIUYHOT MeJiopallii FpyHTIB.

28. bioreHHi MeTand MOOIYHUX MIATPYH Ta iX CIIOJYKH. YUYacTh CIIONYK OIOT€HHHX METajiB
(Cu, Zn, Co, Ni, Mn, Fe,V, Mo Ta iH.) y mpolecax, o BiJOyBalOTbCs B KHUBii MPUPOIi: HOHHOTO
0OMiHY, T1ApOITi3y, OKHCHEHHSI-BITHOBJICHHSI, KOMIJIEKCOYTBOPEHHS.

29. 3acTocyBaHHS CIIOJIYK METaJIiB-MIKPOEIEMEHTIB Yy JIICOBOMY I'OCIIOAAPCTBI, CaiBHUIITBI.
Couni Kynpymy, Llunky, ®epymy, bapito, Mepkypito y cucTeMi 3aXUCTy POCIHH.

30. KapOoH sk HaliBa)MBINIHA O10TeHHHUH e1eMeHT. ATOMHI XapaKTePUCTHKH, BAJICHTHI CTa-
HU Ta TUNOBI cTyneHi okucHeHHs KapOony. KpyrooOir kap6ony B mpupoai. Cuiimiil sk rpyHTO-
YTBOPIOIOUMH eneMeHT. XiMiyHi BJIaCTUBOCTI Ta 3aCTOCYBAaHHS HEOpPraHIYHMUX cnoiyk KapOony: xa-
p6ou(IV) okcun, kapboHaTHA KHUCIO0TA, KapOOHATH, TiaporeHKapOoHaTH. Posib ByTiiekuciioro rasy B
KUTTEAISTBHOCT1 pocyvH. [TapHUKOBHIT €eKT BYTJIEKUCIIOTO Ta3y.

31. Teopist ximiunoi OynoBu opraHiunux cnoiayk O.M. BytnepoBa. 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. ['OoMOJOriuHi psiii Ta HOMEHKIATypa BYTJICBOJIHIB aJIKaHIB,
aJKeHiB, aNKiHiB. X XiMiuHi BJIacTHBOCTI Ha MPUKIAAi MeTaHy, eTUIIEHy, alleTHIeHy, Oernsomy. Oc-
HOBHI TOHATTS XiMii MOJIMEPHUX CITONYK: €JIEMEHTApHUI JIAHITFOT, MOHOMED, TIOJIIMEp, peakIlii mo-
JimMepu3ariii, MoTiKOH IeHC aIlil.

33. Cnuptu 1 penonu. 3aranbHa XapaKTepUCTUKA 1 HOMEHKIIATypa OJHOATOMHHX, 0aratoaro-
MHHX CHUPTIB, (eHomiB. BiaacTuBoCTi ciupTiB 1 GeHOMIB HA MPUKIAJAA METAHOIY, €TAaHOJY, TJIille-
puny, deHony. Ix 106yBaHHs, 3aCTOCYBAaHHS.

34. Anppaerinu i kapOoHOBiI KuciHoTH. DYHKIIOHAIBHI TPYNX 1 TOMOJIOTIYHI PAIU albICTiAIB 1
OJTHOOCHOBHHX KapOOHOBHX KHCIIOT. IX OfiepykaHHsl, BJIAaCTMBOCTI Ha IIPHKIaIi (opMaberity, ol-
TOBOT'O aJIbJIETi/ly, METAHOBOI Ta €TaHOBOT KUCIIOT.

35. Knacudikamis, ¢i3udni Ta XiMi4HI BIaCTUBOCTI BYTJICBOJIB: MOHOCAXapHIiB, -, MOJica-
xapuaiB. Kpoxmans, nemonosa; cnocoOu 1o0yBaHHS Ta YTBOPEHHS B IPUPOJI, BIACTUBOCTI, 3aCTO-
CyBaHHS. 3HAYCHHSI BYTJICBOIIB JIJIs )KUBUX OPTaHi3MiB.

36. AMiHH, aMIHOKHACIIOTH, OLIKH. 3aranpHi MOHATTS, 3HAYCHHS iX B MpPOIECaxX >KUTTEMis-
JILHOCTI )KUBUX OPTraHi3MiB.

37. Knacudikamis metomiB aHamitu4Hoi Ximii. CydacHi BUMOTH O MacoBOTO aHAJI3Yy: €KC-
MIPECHICTh, YYTJIUBICTh, BIITBOPIOBAHICTh, TOYHICTb.

38. OCHOBHI NMPHUHIMIIK Ta MOHATTS SKICHOTO aHanizy. Makpo-, MiKpo-, HalliBMIKpOMETOIH.
[ToHATTS Tpo XIMIYHI pEaKTHBH, AHATNITHYHI peakiii, BUMOru 1o HuX. [locyx Ta peakTuBH B
AKicHOMY HamiBMikpometoni. Kimacugikaris meroniB sikicHoro aHanizy. OCHOBHI €Tanu Ta TexXHiKa
BUKOHAHHS XIMI4HOTO aHanizy. Binbip cepenupoi npoOu.

KTHUBHI Ta cnenugiydi peareHTH. [poOHMIT Ta cicTeMaTUYHUI aHaJi3.

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

41. Tepma ananiTuysa rpyna karionis (NH,", K, Na"). Skicui ananiTiysi peaxiii BUSBICH-
Hs KaTIOHIB.

42. Jlpyra aHanmiTHYHA rpyna KaTioHiB. 3arajibHa XapakTepucTuka. Jlist TpylmoBoro peareHry ta
BIIACTUBOCTI ¢ocdaTiB, MO YTBOPIOIOTHCSA. Metoau po3auieHHs kaTioHiB Il anamiTuyHOi rpymu.
AHamiTHYHI peakIlii BUSBICHHs KaTioHiB F ez+, Fe3+, Mg 2+, Ca2+, Mn2+, AP,

43. Tpets aHamiTHYHA Tpymna KaTioHiB. [is rpymoBoro peareHTy. AHAJNITHYHI peakiii BUSIB-
JIEHHS Ta PO3JUICHHS KaTIOHIB Zn*, Cu®.

44. Knacudikauis anioHis. [lepmia, npyra, TpeTs aHaNITU4HI TPYIH aHIOHIB. 3arajibHa Xapak-
tepuctuka. [lis rpynoBux peareHTiB. SIKiCHI aHaJIITHYHI peakiii BUSBJIECHHS aHIOHIB SO4%, PO,
CO32-, C|, Br, J, NOs, NO,".

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

46. 3arajgpHa XapaKTEpUCTHKA Ta OCHOBHI MOHATTSA KilbKicHOro aHamizy. Kmacuikaris ta
CYTh XIMIYHMX METOIB KIIbKICHOTO aHalli3y, iX mepeBaru ta HeloJiku. TexHika poOOTH, po3paxyH-
KM Ha MPHUKJIa/l MiHEpaIbHUX J00pUB, 3aC001B 3aXUCTy pociMH. ParioHansHuil BUOIp METOIIB KUlb-
KicHOTO aHam3y. OCHOBHI MOJIOKEHHS Ta CYTh TPaBIMETPUYHOTO aHAJII3Y.

47. Knacuikauis THTPUMETPUUYHUX METOJIB KUIbKICHOTO aHanmi3y. TeopeTuuHi OCHOBH THUT-
PUMETPUYHOrO aHami3y. Po3paxyHKH B TUTpUMETpUUHOMY aHani3i. CTaHJapTHI Ta CTaHJapTU30BaH1



pO3UuHH, criocodu ix mpuroryBaHHs. CTaTUCTHYHA 0OpOOKa Ta y3araJbHEHHs Pe3yNIbTaTiB aHalizy.
AOcCoJIIOTHA Ta BiTHOCHA MOXUOKA aHaTi3Yy.

48. CyTtp MeTOay HeWTpamizalii Ta iioro MoxauBocTi. KpuBi TUTpyBaHHS, TOUYKa €KBIBaJICHT-
HocTi. [ToHATTA Tpo iHaUKATOpH, iX BUOIp, MOMMIKA THTPYBaHHSA. BUMOrU 10 BHXIAHOT pe4OBUHH
Mmetoxay. IIpuroryBaHHs cTraHAapTHHUX 1 poOOYMX pO3uMHIB MeToay. I[IpakTHuHe 3acTOCyBaHHS Me-
TOIy HeWTpasizalii Ha MPUKIIaAl BU3SHAYCHHS TUMYAcOBOI TBEPIOCTI BOJIH.

49. Knacudikariist METO/IiB peJOKCUMETPIi Ta X MpaKkTUYHE 3aCTOCYBaHHA. MeTo/ epMaHra-
HaTOMeTpii. 3arajbHa XapaKTepUCTUKA Ta MOXJIMBOCTI Merony. CTaHzapTHI Ta poOOYl pO3UMHH.
BcTaHOBJIGHHSI TOUKM €KBiBAJIEHTHOCTI Ta YMOBH IEpMaHTaHATOMETPUYHHUX BH3HA4YeHb. [Ipurory-
BaHHS Ta BU3HAYEHHS KOHILIEHTpAIil pO34YMHIB LIaBJIEBOI KMCIOTU Ta Kajiil mepmanranarty. Busna-
YeHHs KOHIIeHTpatlii HoHiB pepymy (II).

50. CyTb Ta OCHOBHI NPUHUUIHN KOMIUIEKCOHOMETPUYHHUX BH3HaueHb. [IOHATTS mpo meTan-
iaukaropu. Po6oui po3unHM METOly Ta YMOBU BUKOHAHHS KOMIUIEKCOHOMETPUYHOTO TUTPYBAHHS.
3acTocyBaHHS METOJly KOMIUIEKCOHOMETPIT AJIs1 BU3HAUEHHS 3arajbHOl TBEPAOCTI BOJU, KOHLIEHTpa-
1ii HOHIB KyNpyMy, IUHKY, KaJIbI[if0, MarHito, iHIIMNX MaKpo- i MiKpOEIEMEHTIB.

51. Knacuikariis (isuko-XiMidHIX METOAIB aHANi3y. IX cyTh Ta MosuBOCTI. IlepcrexTusu
PO3BUTKY 1 3aCTOCYBaHHS Cy4yacHUX (PI3UKO-XIMIYHHUX METOJIB aHAaJi3y JUIsi MOHITOPUHTY 3a0py-
HEHHSI TIOBITpPSI, TPYHTIB, SIKOCTI BOAW B MPUPOAHIX Ta IITYYHUX BOJOHMAax, BUZHAYECHHS CKIIaay Mi-
HEpaJIbHUX JOOPHB, 3aCO0IB 3aXMCTY JICOBUX Ta CaJAOBO-TIAPKOBHUX POCIWH, KYIIiB, KBITiB, 1HIINX
010JI0T1YHUX 00’ €KTIB.

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

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

1. OxapakTepu3yBaTH XiMi4HI BIaCTUBOCTI CyIb(aTHOI KUCIOTH.
2. CknacTy piBHSIHHS PEaKIliif, 3a JOMOMOTrOl0 SIKUX MOXHA 3A1MCHUTH TaKl IEPETBOPEHHS :

X—>P>,05— H3zPO4 — CU3(PO4)2 - CU(CHgCOO)z — CH3;COOH
\J
Ca3(PO4)2—> H3PO4 - an(PO4)2 — Na,ZnO,— ZnC|2
3. Hammcatu BC1 MOKITMBI peakilii, mo Bin0yBatoTbess Mk pepym III) rizpokcuioMm 1 XJI0pUIHOIO
KHCIIOTOI0. J]aTu Ha3By MPOIYKTaM peaKilii.
4. 3akiHUMTU PIBHSIHHS peaKIii:

Ca(OH), + N2O3 — AgNO;+ HCl —
KOH +Fe;(S0y); — Zn(OH), + Ca(OH), —
CoO + HBr — KHCO3;+ KOH —

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

1. BcTaHOBITH BiANOBiAHICTL MiX KNacoM HeopraHiYHUX CMOMYK Ta iX NpUKNagamu:
A okeuam 1. H3PO4 5. N,Os
B OCHOBMU 2. Caz(POs)2 6. NaOH
B KMCnoTu 3. CuO 7. Ca(OH);
r coni 4, CuSO,4 8. HNO3;
2. Coni, yrBopeHi kucnortoto H,SO,4, HasnBarTbCH ...

| (snuwims 8idnosids 0dHUM criogom)




3. Cinb Cry(S0.); yTBOpOETLCA Nig Yac B3aemogii HoSO, 3:

| 1. CF(OH):;; 2. CI’Os} 3. Cr,03 4. H,Cr,04.

4, CTOCOBHO KUCNUX cofeli BipHUMU € TBepAXeHHSA:

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

2. NPOAYKT HEMOBHOrO 3aMilLieHHSs rigporeHy 6araTOOCHOBHOI KMUCNOTW Ha MeTarn 4Yv 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 KMCIOTOKO € KACNa Cinb cknagy ...
| (enuwims chopmyny i Hassy uiei coni)
7. Bci coni cepepHi B paai cnonyk:

1. FeOHCO3;, CaOHCI, CuOHNOs3;
2. NaHCOs3;, ZNHPO4, CU(HCO3)2;
3. CuSO45H,0, CU(NO3)2, MgC|2.

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

1. OxapakTepu3yBaT XiMi4Hi BIaCTUBOCTI KaJIbIIN T1IPOKCUIY.
2. CxnacTv piBHSHHS PEaKliil, 3a JTOTIOMOTOIO SIKUX MOXKHA 31HCHUTH TaKi IEPETBOPEHHS :

S — SO; > SO3 - H,SO4 — (NH4)2SO4 — NH4OH — NH3; — (NH4)2HPOy;
2
Nast4 —>X— Cag(PO4)2—>Ca(H2PO4)2—>H3PO4—>H4P207;
3. Hanucatu Bci MOXKITMBI peakiiii, mo BigOyBatoTecss Mk KynpyM (1) rigpokcugom Ta HITpaTHOIO
KHUCJIOTOI0. JlaTu Ha3By MPOAYKTAM peaKIliil.
4. 3akiHYMTU PIBHSHHS PEaKIii:

N,Os + H,O — Pb(NOg)z +KJ —
Ca(NO3); + KzgPOy — Al(OH); + KOH —
SO3 + MgO — NaOH + NH,Cl —

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

1. BcTaHOBITbL BigNoOBigHICTbL MiX XiMiYHUMKU BNAacTUBOCTAMM OKCUAIB Ta iX NPUKNagaMmm:
A OCHOBHUIA oKkcuA 1. Sbh,03 5. PbO,
B  kucnotHui okeua 2. N2O3 6. SO3
B amdoTepHuii okeug 3. Li,O 7. CaO

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

| (snuwims sipHy 8idrnoeidb 0dHUM crioeom)

3. Cinb MnSO, moxHa oTpumaTu B3aemogietro H.SO, 3:
| 1. MnOy; 2. MnO; 3. Mn,Ov; 4. KMnO,.
4. CTOCOBHO OCHOBHMX COJiel BipHUMU € TBEPAXKEHHS:

1. NnpoayKT HenoBHoro 3amiweHHs OH™ rpyn OCHOBW Ha KMCNOTHUIA 3anuULLOK;

2. NPOAYKT HEMOBHOMO 3aMilLIEHHSI MAPOreHy KUCNoTK Ha MeTar Y NOH aMOHito;
3. YTBOPHOKOTLCS M 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 Boaoto € ...

| (enuwime ¢gbopmynu i Ha3eu Yux criosyk)

7. Bci coni kucni B paai cnonyk:
1. AIOHSOq, MgOHCI, FeOHNOg;
2. LiIHCOs3, CuHPO,, Mn(HCO3)2;
3. FeSO,47H,0, Ni(NOg)z, MgC|2
4, FeOHSO,, Ni(NO3)2, KH,PO,.

Konokeiym 3 modynro Ne 2

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

1. Po3kputu cydacHi ysBIICHHS IIPO CTaH €JIEKTPOHA B aTOMI.
2. JlaTn XapaKTEpUCTUKY €JIEMEHTIB 3 OpsAIKOBUMHU HoMepamu Ne 24, Ne 38
*% Jlnst BIAMOBiNI 3aCTOCYBAaTH TaKy CXEMY:.
- 3TiTHO 3 PO3MIIIEHHSIM €JIeMEHTa B MIePIOINYHIA CUCTeMI BU3HAYNTH:
® BIACTHBOCTI €JICMEHTA - METaJl UM HEMETaI;
® 3araibHY KiJIBKICTh €IEKTPOHIB, KUTBKICTh EHEPIeTHYHHX PIBHIB, KIIBKICTh BaJICH-
THHX CJICKTPOHIB;
- CKJIACTH €JIEKTPOHHY Ta eINeKTPOHHO-Tpadiuny (popmynu.
- TpOaHaNIi3yBaTH BAJICHTHI MOXIIUBOCTI Ta CTYNEHI OKUCIICHHSI elIeMEeHTa.
- HaBECTH MPUKIIAAN CHONYK (OKCHIH, TIAPOKCHIN), IO iM BiIOBIAIOTh.
- MATBEPIUTH PIBHAHHIMHM PEaKIiil X XiMiuHi BIaCTUBOCTI.
3. BU3HaUMTH TUITK XIMIYHOTO 3B’SI3Ky B CIIOJIYKaX:
o xynpym(Il) oxcun;
amMoHi#t Opomiz;
KaJbIill cynbdar;
IIWHK T1IPOKCHU]I;
noxn.

4. Jlatu BIAIOBiAl HA TECTOBI 3aBIAHHS:

1. BcTaHOBITL BigNOBiAHICTL MiXK KBAHTOBUMMW YUCIIaMU Ta X MOXITMBUMU 3HAYEHHAMM:
A ronosHe (n); 1. +% 1a -V
B nobiyvne (I); 2. Big + | mo — I, 3okpema O;
B MarHiTHe (mj); 3. Big 1 0o «;
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. 3d4s’4ap’;
B D - eNIEMEHT; 2. 3d"4s”ap®;
B d - enemeHT; 3. 3d°4s%4p”;
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 XapaKkTEepUCTHKY €JIEMEHTIB 3 MOpsAAKOBUMU HoMepamu Ne 35, Ne 48
*% Jlms BIAIMOBIZI 3aCTOCYBaTH TaKy cXeMmy:.
- 3TiJTHO 3 PO3MIIICHHSIM EJIEMEHTA B MIEPIOINYHINA CUCTEMI BU3HAYUTH:
® BIACTHBOCTI €JIEMEHTA - METaJ UM HEMETAT;
e 3arajbHy KiIBbKICTh €NEKTPOHIB, KIJIbKICTh €HEPreTUYHHUX PiBHIB, KiJBbKICTh BajeH-
THHX CJICKTPOHIB;
- CKJIaCTH €JIEKTPOHHY Ta eNeKTPOHHO-TpadiuHy GpopMyIn.
- MPOaHaTi3yBaTH BAJIEHTHI MOXJIMBOCTI Ta CTYIIEHI OKUCIICHHS EJIeMEHTa.
- HaBECTH MPUKJIAAN CHOIYK (OKCHUIH, TIAPOKCUIN), IO iM BiIOBIIAI0Th.
- MATBEPIUTH PIBHAHHSIMH PEaKIliil iX XiMidHi BIaCTHBOCTI.

3. BusHauuTy THIH XiMIYHOTO 3B 43Ky B CIIOJIYKaXx:
o wmanras(ll) rigpokcokapOonar;

AIFOMIHIA OKCHI;

dbepym(IIl) cynbdar;

IIMHK HITpAaT;

a3oT.

4. Jlatu BIAIOBiAl HA TECTOBI 3aBIAHHS:

1. Cxemi nepetBopeHHs CI° — CI' — CI" Bignosigae Taka nocnigoBHicTh:
1. 1s°2s°2p°3s° 3p7; 3. 1s°2s°2p°3s”3p’;
2. 1s°2s°2p°3s” 3p%; 4. 1s°25°2p°3s”3p".
2. BcTaHOBITbL BiANOBIQHICTL MiXk aTOMOM efieMeHTa Ta KiNbKiCTIO 36 yA)KeHUX CTaHiB, WO BiH Ma€:
A Xriop; 1 O[H;
B docadop; 2. ABa;
B Gapin; 3. Tpu,
r HaTpin; 4. >KOOHOrO.
3. 3aranbHa enekTpoHHa popMyria 30BHILLHbOrO eHepreTMYHOro pPiBHA aTOMIB NYXKHUX MeTarniB Mae
BUrnaAa:
1. ns’; 3. ns’np’
2. ns*; 4. ns“np®.
4. MarHiTHe KBaHTOBE YMCII0 MOX€e MaTH 3HAYEeHHA

| (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%4s°4p’;
B p - ereMeHT; 2. 3d’4s'ap’;
B d - enemenT; 3. 3d*4s°4p”;
8. 3 nepeniyeHMxX XapaKkTepUCTUK aTOMIB efIeMeHTIB 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. ChopmymioiiTe OCHOBHI MOJIOKEHHS TEOPIl IEKTPOTITHUHOT JUCOITialii.
2. CxnafaiTh piBHSHHS PEAKIiil y MOJICKYJIIPHOMY Ta HOHHOMY BUTJISI]II:

ZnCl, + K3PO4 — Na,CO3 + H,SO4 —
K»SiO3; + HCl — (NH4)2804 + KOH —
Zn(OH), + NaOH — CoO + HNO3; —

3. Hanmmcaru piBHSIHHS JAMCONIAIIT €IEKTPOMITIB: IIUHK T1IPOKCUAY, KaJilo TiAporeHKapOoHary, Cy-
nb¢aTHOT KUCTOTH. /|1 cllabKUX eeKTPOIITIB CKIACTH BUPA3 KOHCTAHTH JUCOLAIi].

4. HanicaT MOJIEKYJISIpHI Ta HOHHI PiBHSHHS pEaKIiil ripoi3y comei:
IIMHK alleTary, ajJoMiHii cynbdary, amoHii rigporendocdary, xpom(IIl) cynbdiny, kynpym (II)
XJIOpULy, HAaTpiii KapOoHary. BkazaTtu cepenoBuiie iXx BOAHUX PO3UUHIB.

5. ITiniOpaTy iHAMKATOP, 32 TOTIOMOTOI0 SIKOT'0 MO>KHA Ha MPAKTHII BU3HAYNTH pH IMX po34nHiB.

6. JlaTu BiJIIOBI/II 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 CMINOIO €NEeKTPONITY Ta NPUKNAAOM CMONYK:
A CUIbHi enekTponitn 1. CH3COOH; 5. CaO;
) cnabki enekTponitu 2. COy; 6. Fe(OH)s;
B cepenHboi cunm 3. (NH4)3POyg; 7. H,S0s3;
r HeenekTponitu 4. NH4OH; 8. Mg(NOs)»
3. PosTawynTte B NOopsAaKy 3pOCTaHHA CUNU eNeKTPONiTy Kap6oHaTHy, cynbgaTtHy, pocdaTHy, xnopaT-
Hy(VIl) kucnotn
| (snuwims sipHy nocnidosHicms ghopmynamu)
4. BcTaHOBITbL BiANOBIAHICTL MiXK €NEKTPONITOM Ta KiNbKiCTIO CTYNEeHiB NOro gucouiadii:
A  Fe(OH)s B Mn(OH), 1. OfHa; 3. TPY;
B Mg(NO3), I HxCOs 2. ABi; 4. YoTUpKn
5. Bupa3s Kyuc cynbdigHoi kucnotu 3a nepwimm cTyneHem Mae BUrnag, ...
| (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 3aKOoHOMipHOCTI nepebiry xiMiYHMX NnepeTBOPEHb »
Bapianm Ne 2

1. OxapakTepu3yBaTu KUIbKICHI XapaKTEPUCTUKH MPOLECY ENEKTPOTITUYHOT IUCOLIaIlii.

2. Hamucatu piBHSHHSA peakliid y MOJEKYJIIPHOMY Ta HOHHOMY BHUIJISIIL:



MnSO,+ KOH — Z/nCO3 + H,SO,4 —
Cu3(PQO,), + HC1 — (NH,4),SO,4 + Ba(NO3), —
AI(OH); + NaOH — MgO + HCIO, —

3. Hanmcatu piBHsHHSA qucoriamnii enextpouiTiB: mmoMOym(Il) rigpokcuny, kynpym(Il) rizporenxa-
p6onary, MoHOGOChaTHOT KUCIOTH. /{151 c1abKUX €JIEKTPOJIITIB CKJIACTH BUPa3 KOHCTAHTH JMCO-
miarii.

4. HanicaT MOJIEKYJISIpHI Ta HOHHI PiBHSAHHS PEAKIIii T1IpOTi3y CONeH:
kynpym(Il) witpury, depym(Ill) HiTpaTy, nMHK TigporeHcyiabdary, kamii ¢ocdary, amoMiHii
cynbdiny, Maruiii Opominy. Bkazatu cepenoBuiie iX BOJAHUX PO3YHHIB.

5. IliniGpaTty iHAUKATOP, 332 JOIMOMOTOIO SIKOT'O MOXKHA Ha MPAaKTHIl BU3HAYUTH pH IUX pOo34MHIB.

6. JlaTu BiJIIOBI/II HA TECTOBI 3aB/IaHHS:

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. HQSO3; 2. Crz(SO4)3; 3. Ca(OH)z; 4. KHyPO,.
3. CkopoueHe ioHHe piBHAHHA H' + OH” — H,O Bignosigae B3aemogii 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-
NAPHUMM 3B’sI3KaMu;
3. aucouiauis — npouec 060pOoTHIN;
4. MNOHW Yy BOOHMX PO34MHAX OTOYEHI rigpaTHOK 0BOSOHKOH.
5. PosTawyinTte B nopsiaKy 3pOCTaHHA CUIW eNeKTPOSiTy rigpoKCUAMN MarHito, HaTpilo, amMoHito,
anoMmiHio

(enuwimsb 8ipHy nocnidosHicmb ¢hopmynamu)

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

A CWINbHi eNekTponitn 1. H,COg; 5. Fe,0g;

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

B cepeaHboi cunm 3. NacCl; 7. K2SO0s3;

r HeenekTponitu 4. H3POu4. 8. Ca(OH),
7. BcTaHOBITbL BiANOBiIAHICTL MiXK €NEKTPONITOM Ta KiNbKiCTIO CTYNEeHiB NOro gucouiawii:

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

B. Ba(CH3COO), r. H3PO4 2. OBI; 4, 4oTUpKU
8. Bupas Kyuc kKapOOHaTHOI 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 BIJNOBiAb, YU MA€ a30T y CHOJyKaX TaKH XK CTYNEH! OKUCHEHHS, K (o-
cdop. HaBecTu i NOpiBHATH NPUKIIAAN CIIOTYK.

2. CkyacTH MOJISKYJISIpHI Ta WOHHI PIBHSHHS peakiliii 0OMiHy, TiIpOii3y coiel, KOMIUIEKCO-
yTBOpEHHS. J[J1s1 OKHCHO-BITHOBHUX PEAKIIii CKJIACTH CXeMy eJIEKTPOHHOro OajaHcy, BKa3aTH OKHC-
HUK 1 BIIHOBHHUK.



MnSO,; + HOH <

KOH + (NH,4),S0O4—>

AlF; + NaF o) —

H,S + HCIO —» S + HCI.. .+ ...
PbO, + MnSQO4+ H,SO4 - HMnO, +... 10.  10. Cu + H3SO4 xouy, —

K,Cr,0O; + NaNO, + H,SO, —
H,O, + NalJ + H,SO, —
KMnO, + (NH4)28 + H,O —»

Jo + Br,+ H,O —

I N
© © N o

3. Jlatu BiANOBIAI HA TECTOBI 3aBJAHHS:

1. BcTtaHOBITb BigNoOBigHICTb MiX Knacamu ByrneBOAHIB Ta iX 3aranbHUMuU dhopmMyrnamm.

A. AnkaHu 1. CnHazn
B. AnKiHn 2. CnHan+1
B. AnkagieHu 3. CnHan+2
r. ArKeHM 4. CnHzn-2
5. CnHn
2. XnopugHa KucnoTta € BigHOBHMKOM Nig Yac B3aeMogAii 3:
1. PbOy; 3. Cu0;
2. Agzo; 4. Fe,03
3. B OB-peakuisix BnacTMBOCTi TMNOBOro BiAHOBHMKA MakThb:
1. Nad, NHs, FeSOy;
2. KMI’]O4, HNO3 p036.s KQCI’O4;
3. NaNOy, HNO3 KOHLY. » C|2;
4. Cr; (504)3, KzS, Al.
4. BaneHTHicTb Ta cTyniHb OKMCHeHHsA HiTporeHy B NH,Cl ctaHOoBUTB, 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- go 1+; 4,  1-.
6. Mn™ B NY>XHOMY CepefoBULLi NPUAMAE ... eJIeKTPOHIB:
| (snuwims sipHy 6idrosidb yughporo)
7. BcTaHoBiTb BigNoBigHICTL MiXk OKCMAOM HeMeTany Ta KUCNOTOH, WO NOMY BignoBigae:
A SO, B N203 1. HNOz; 3. HzSOs;
B 803 r N205 2. HNOg; 4. HZSO4_
8. H,O. y pasi B3aemogii 3 Fe»(SO.)3 B KMCnoMy cepefoBULLi YTBOPHE CNOMYKY
| (snuwims cpopmyny crionyku)
9. BcTaHoBiTb BignoBigHICTL MiXX cXxeMaMu nepeTBOpPEHb Ta KiNbKiCTIO €NMEKTPOHIB, WO 6epyTb y HUX
yyacTb:
A ca’>ca” 1 +2 8,
B AP SAL 2. -28
B A’ A 3. -3g
r coc*-cl 4. +38.
10. BcTaHOBITb BiANOBIAHICTE 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 BJIACTHBOCTSMHU BIAPI3HSIOTHCS KOHLIEHTPOBaHA Ta
po30aBieHa HiTpaTHa Kuciota. Hamucatu BiZAMOBIHI PIBHSHHS peaKIii.



2. CkJiacti MOJIEKYJSIpHI Ta WOHHI PIBHSHHS peakiliii oOMiHY, TIAPOTI3y COJIeH, KOMILUIEKCO-
yTBOpEHHS. J[J1s1 OKHCHO-BITHOBHUX PEAKIIi CKJIACTH CXeMy eJIEKTPOHHOro OajaHcy, BKa3aTH OKHC-
HUK Ta BiTHOBHHK.

1. Zn(NO3); + HOH < 6. K>S0z + KMnOg4 + H,O —
2. Fe(OH); + H,SO4 — 7. CrCl; + H,0, + NaOH —
3. CU3(PO4)2+ NH,OH (mamn) —> 8. MnO, + NaBr + H,S0O, —
4, (NH4)2CF207 t_> N, + Cr,0O3 + ... 9. NaNO, + KJ + H,S0, —
S. KJ +KJO3 +HC1 —» J, + ... 10.  Zn + HNO;3 poss. —
3aKiHUUTH PIBHSAHHS PEAKIIIN:
—=0
—_ —_—
L CH; = C~. gya T NaOH 2. CH;—CH==CH, + HBr—>
O
P
4, + HZSO4 3 3 CH _CH + CHS—C/ E—
\ H
3. Jlatu BIIOBiAl HA TECTOBI 3aBIAHHS:
1. BcTaHOBITbL BiANOBiIQHICTL MiXK CXEMOIO NEePeTBOPEHHS Ta KiJIbKiCTIO €NEeKTPOHIB, Wo 6epyTb Y HbOMY
yyacTb:
A Cr* — CrOs” 1. +68;
B Cros* — cr*": 2. -3&;
B Cr,07"— 2Cr’"; 3. +3§
r 2Cr** - Cr07"— ; 4. -68
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. BcTaHOBITH BiANOBIAHICTL MiXX HEMeTaroM Ta eNIeKTPOHHOK ¢hoOpPMyNoKo Moro aTtoma:
A Si B cl 1. ...3s%3p% 3. 2s°2p";
B o] r B 2. ..3s%3p% 4. 2s°2p*
7 MpeacTaBHUKU OQHOrO rOMOJIOTiIYHOIO pPAAY BiAPi3HATLCSA MiXK CO00H0:
’ 1. eNneKTpoHHO 6yaoBoto
2. 3aranbHo XiMiYHOK OPMYIIoH
3. yucnom rpyn — CHs
4, ofHieto abo kinbkoma rpynamu — CH;, —
5. TMNoM ribpuamsadii opbitanen atoma kapboHy
8. BcTaHoBiTb BignoBiAHICTL MiX CMONYKOI Ta CTyNeHeM OKUCHEHHs1 HiTporeHy B Hin:
A No B NaNO;3 1. 3-; 3. 3+
b HNO- r NH3 2. 0; 4, 5+
9. AxTuBHicTb MeTaniB y pagi 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 ekcnepuMeHTarbHi OCHOBU SIKICHOTO i KiflbKiCHOro
XiMi4yHOro aHanisy»

Bapianm Ne 1

1. Hagmectu ocHOBHI npuHIMIM po3aiieHHs katioHiB II-A, II-b, I1I-o0i anamiTHYHUX TpyII.
2. 3ampomnonyBatu Xijx anamnizy coii ckiany Ca(NOs),,
3. 3a HaBeJICHUMHU CIIOCTEPESIKCHHSIMU BU3HAYHUTH SIKICHHIA CKJIa]] COJIi:

e  Cijb OUTOro KOJIHOPY, BOJOPO3UYHHHA;
e Posuun cori + (NH4),HPO, + NH,OH NHCl_, Al
o A+ NH4OH ymmox —> 0Caa HE PO3UUHSETHCS;
e A+ CH3COOH — po3uus;
e Pozumun coni + KyCrpO; — XOBTHIT Ocaj HE YyTBOPIOETHCS,
e Pozuun coni + NaBiO3 + HNO3; — ko:ip po3urHy He 3MIHIOEThCS
e Posuun com + (NH4),C,04 — 6inuii ocax He yTBOPOETHCS.
Kt-?
e Poszumn comi + BaCl, - BY:
e B + HCl — ocan He po3unHSIETS.

An-?
Ckiag cogi?
Hanmcaru monekynspHi Ta HOHHI piBHSHHS peakiliii BU3HAYESHHS HOHIB COJIi.
4. JlaTv BIATIOBI/II HA TECTOBI 3aBIaHHS:

1. MpegmMeTOoM 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.  Irmpyna 1. Na’ 4. NH,"

B. Il rpyna 2. Mn** 5. Fe*

B. |l rpyna 3.. cu* 6. Fe®
4. Mpu BusiBneHHi kationy K* peaktnuBom Nas[Co(NO,)s] 30BHiWHIM edekToM €:

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 K,Cr,07 1. Ba” 4. 6inui ocag

B (NH4),C204 2.  cu” 5. XO0BTWit ocan

B KuFe(CN)g] 3. ca* 6.  4epBoHo-6ypui ocan
6. Ocap docdaTy HeBiAOMOro KaTioHy He po3unHuBcs B Hagnuwky NH,OH. BucHoBok:

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 BUSIBNEHHI 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. MgCl;+ NH4sOH 4.  KOPWYHEBUWN PO34MH

) PO, 2. CHsCOOH + KJ 5. ManuHoBoO-hiONEeTOBUN PO34MH

B NO, 3. Cl+H;0O 6. KOBTWI ocag

3+
I

9. Ons BigokpemMneHHsA kaTioHy Al™" Big iHWKX KaTioHiB |l rpynu 3acTocoByOTb




1. (NH4)2HPO4 3. NaOH a6o KOH
2. N32CO3 4. K2Cr,07

Konokeiym 3 modynro Ne 5

«TeopeTUyHi Ta ekcnepMMeHTanbHi OCHOBU AKICHOTO i KiflbKiCHOro
xiMiYyHOro aHanisy»

Bapianm Ne |

1. T'pymnoBuii peareHT i peakilii Bu3Ha4eHHS aHi0oHIB I[-01 aHaTITHYHOT rpyNH aHIOHIB.
2. 3ampornoHyBaTHu Xix aHamuizy comi ckiagy MnSO,.

3. 3a HaBeJICHUMHU CIIOCTEPESIKCHHSIMH BU3HAYHUTH SIKICHHIA CKJIa]l COJi:

10.

CLIIb JKOBTYBATOTO KOJILOPY, BOJOPO3UHNHHA;

Po3uun comi + (NHy),HPO4 + NH,OH NH4CI_, 0CaJl He YTBOPIOETH;

Po3umn comi + NaOH ‘> ra3 He Bupinserscs;

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

Posuns corni + Naz[Co(NO,)s] — Al (30BTOrO KOMBOPY).
Kt-?

Po3umn comi + BaCl, — ocajx He yTBOPIOETBCS;

Posuns coni + AgNO3 — B (3o0BTOr0 KoMBOpY).

Bl + NH4OH anmmmox —> OCal HE POZUMHSIETHCS.

PosuuH coui + Cl, % mrap CgHg 3a6apBitoeThes B uepBoHe-(hioyeT. Koip.
An-?

Ckiag cogi?
Hanwmcatu MonekynsipHi Ta HOHHI piBHSHHS peakiliii BU3HAYEHHS HOHIB COJI.

4. Jlatu BIAIIOBiAl 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 KaTioHU ... 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~"
Mpu BusiBneHHi kationy NH," peaktTusom Hecnepa 30BHiwHimM edpektom €:

1. YTBOPEHHSA KOPUYHEBOro ocany; 3. BUAINEHHHA aMOHiaky;

2. PO34YMHEHHSI KOPUYHEBOTO OCaAy; 4. manuHoBe 3a6apBneHHS PO3YnHY.
Ocap docdarty HeBigomoro kaTioHy po3unHuBcs 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

[Ana BUABNEHHA KaTioHy Fe*' 3aCTOCOBYHOTb peareHTun

(v 6naHkKy 8idnosidel enuwims sipHy chopmyry)

Ha po3uuH, wo mictutb KatioHu Il rpynu, noaisanu K,Cr,07.8 npucytHocti CH;COONa. YTBOpMUBCS XKOBTUMN
ocag. BucHoBok:

1. npucyTHi Ba™ 3 sigcytHi Ca’’, Ba™

2. npucyTHi Ca”*, Ba™ 4 BigcyTHii Ba™

Mpw Aii Ha cu® peareHTOM K4[Fe(CN)s] yTBOpPHOETLCA YepBOHO-O6ypui ocaa, chopmyna 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. [ MgCl,+ NH,OH 4. XOBTWIA PO3YnH




B ‘ PO~ 2. | FeSOuuacm + H2SOmony 5.  Bype KinbLe
B NOs 3. | Cl +H,O 6. ©Oinun ocag

Konokeiym 3 modynro Ne 5

«TeopeTUYHi Ta eKcnepuMeHTanbHi OCHOBMU KiJfIbKiCHOro aHanisy»

Bapianm No 2

1. KpuBi TuTpyBaHHS METOy HEUTpasIi3aIlii.

2. BuMoru 10 BUXiAHOI peuyoBrHA. BuXiqHa pedoBHHA METOTy ITIEpPMaHTaHATOMETPI1.

3. Onmcaty Xia BU3HaYCHHSI KOHILIEHTpAIil po3unHy coii Mopa.

4. ITpoBecTr po3paxyHKH, HEOOXIAHI JJIs IPUTOTYBAHHS:

e 300 r BOAHOTrO pO3uMHY 3 MacoBOI yacTkowo MgCl, 16%;
e 2,51 0,8 MOIB/T BOMHOTO PO3YHMHY all€TaTHOT KUCIIOTH;
JlaTu BIIIOBIJII HA TECTOBI 3aB/IaHHS:

B ocHOBY MeTOAYy nepMaHraHaToMeTpii NOKMageHo peakuii:

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

Onsa npurotyBaHHA 300 r 5% po3unHy KMnO.. 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. OpOMKPE30NOBUIA 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 xnopuay.

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

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

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

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

EkBiBaneHT knucnotun H,P,O; ctaHOBUTL:

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

10.

Maca 20 mn po3unHy HNO; 3 ryctuHoro 1,31 ricm® cTaHOBUTL:

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. YMoOBM nepMaHraHaTOMETPUYHUX BU3HAUYECHbD.
2. OOrpyHTyBaTH BUOIp IHIMKATOPIB METOTy HEHTpaizaiii.
3. CranpmapTHuil po3unH METOJy HeWTpaii3alii Ta 0COOIMBOCTI HOTO MPUTOTYBaHHS.
4. IlpoBecTr po3paxyHKH, HEOOXIAHI JJIsi IPUTOTYBAHHS:
e 1,41 0,]1H po3unny Oypu;
e 450 mn 1,2 Monb/n BomHOTO po3unHy NapSOy;
5. Jlatw 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 6natxky gidnosideli snuwims 8ipHy 8i0rnosidb yugpoto )
4. MpurotyBaTh po34mMH 3 TOYHOK KOHLIEHTPaLii€l0 MOXHA, BUKOPUCTOBYHOUM :
1. HaBa)kKy peyoBUHU, 3BaxeHy 3 TouHicTio o 0,01 r, i MmipHy kKonby
2. HaBa)kKy pe4oBUHU, 3BaxXeHY 3 TouHicTio Ao 0,0001 r, i MipHy konby
3. HaBaXXKy peYOBMHU, 3BaXeHY 3 TouHicTio Ao 0,0001 r, i MipHUIA uMniHap
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 3ENEHUN
2. METUITOBUI OpaHXeBUN 4. He BUKOPUCTOBYIOTb iHAMKATOP
7. [lo po3uunHy WaBneBoi KNCNOTU AoAanu po34unH posseneHoi H,SO, i noyanu TutpyBatm po3umHom KMnO,.
Aka BaxnuBa onepauis 6yna nponyLieHa:
1. poaaBaHHA MnSO4
2. aoaaBaHHs HySO4 KOHLLEHTPOBaHOI
3. OXOJOXXEHHS PO3YNHY nepen TUTPYBaHHAM
4. HarpisaHHa posunHy Ao 70-80° C nepen TUTPYBaHHSAM

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

(v 6naxky gidnosidel enuwime 8ipHy 8i0rnoeiob )

9. B ocHOBY MeTOAYy NepmMaHraHaToMeTpii NMOKnaAeHa peakuis ...

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

10. Maca 10 mn po3uuHy H,SO, 3 ryctuHoro 1,831 ricm® craHoBUTB:

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




8. MeToau HABYAHHSA

JInst fOCATHEHHSI KIHIICBO1 METH HAaBYaHHS ITiJ] 9ac BUKJIAJAHHS XiMil 3aCTOCOBYIOTHCS MOTH-
BaIliifHi, OpraHi3aniiHO-A1IOB] 1 KOHTPOJIBHO-OLIHIOBAIbHI METOAN HAaBYAHHSI.

MoTuBaliifHi METOAM CIpsiMOBaHI Ha (OPMYBaHHS y CTYACHTIB IHTEpeCy J0 Mi3HaBaIbHOI
TiSUTBHOCTI 1 BIATIOBIAIBHOCTI 32 HABYAJIbHY Tpallfo. TakuMu METOAaMH € HallOBHEHHS 3aHATh 1H-
HaBYaHHS Ta MailOyTHBROT podeciitHol AiIBHOCTI (haxiBIld, 30KpeMa.

Oprasni3aniifHo-Ii10Bl METOAM 3a0e3Meuy0Th OpraHi3aliio HaBYaIbHOTO MPOIECY 1 MUCTIe-
HEBOI JIISUTBHOCTI CTYJIEHTA 1HIYKTUBHOTO, I€AYKTUBHOTO, PEPOIYKTUBHOTO 1 MOIITYKOBOTO Xapa-
KTepy. 3a JuKepellaMHd 3HaHb cepejl IMX METOJIB PO3PI3HSIOTH iH(OpMaIliiHO-TIOBIAOMITIOBATBHI
(cmoBecHi) — pO3MOBiNb, TMOSICHEHHS, Oecima, JIeKIis, JHUCKYCii, IHCTPYKTaX; Hao4YHe-
JIEMOHCTpAIIHI — UTFOCTpallii, CIOCTEPEIKEHHS, TPAKTUYHI — JIA0OpaTOpHiI POOOTH, 1HIUBIIyaIbHI
3aBJIaHHS, BIIPaBH, pedeparu.

KOHTpOJIbHO-OIIiHIOBAJIBHI METO/IM TTOB’s13aH1 3 KOHTPOJIEM 32 HABYAJIBHOIO JisSTbHICTIO (KO-
HTPOJIbHI POOOTH, TECTH, KOJIOKBIYMH, CIiBOECITU, CEMiHApH, 3aXUCT T1abopaTopHUX poodiT 1 pede-
paTiB, eK3aMEHU, CAMOKOHTPOJIb 1 CAMOOIIIHKA).

3a xapakTepoM JIOTIKU Ti3HAHHS 33aCTOCOBYIOTHCS AHANITHYHI, CHHTCTUYHI 1 aHAJITHKO-
CHUHTETUYHI PUHOMHU HABYAHHSI.

EdexTrBHICT, HABUAHHS MiABUIYETHCS MIMPOKHUM BUKOPUCTAHHSM aKTHBHUX 1 IHTEPaKTHB-
HUX METO/IB HaBYaHHA: MPOOJIEMHI CUTYAIII] 1 JIEKIIi1, TBOPYI 1 TOCIITHUIIbKI 3aBJaHHS, CTBOPEHHS
YMOB JUIsl caMopeari3allii CTyeHTIB, Jiajory, CIiBIpaIl 1 3MaraHHs MK HUMH, 1HIUBITyaTi3amii
HaBYaHHSI.

9. ®opMH KOHTPOJIIO

3acoboM miABHIEHHS €(pEKTUBHOCTI HABYAJIHHOTO IMPOLECY € 3aCTOCYBAHHS IEBHOI CTUMY-
JIF0I0YOi CUCTEMHU KOHTPOJIIO HaBYAJIbHOI pOOOTH CTYJIEHTIB, sIKA CKJIAJA€ThCs B KypCl XiMii 3 TakuX
BH/IIB KOHTPOJTIO:
nonepeonili — MPOBOJIUTHCS HA MOYATKY BUBYEHHS JAUCLUILIIHU B (OPMI TECTOBOI MEPEBIPKU
3aJIMIIKOBUX 3HaHb 3 IIKUIBHOTO KYpPCY XiMii 1 MIATOTOBIEHOCTI CTYAEHTIB 1O CHPUMHSATTS HOBUX
3HaHb;
nOMOYHULl — TIPOBOJUTHCS HA BCIX ayJAMTOPHUX 3aHATTAX IUIIXOM CIOCTEPEKEHHsS 3a Po0o-
TOIO CTYJICHTIB 1y (hopMi (POHTATIBHOIO OMUTYBAHHS;
memamu4Huil — NepeBipKa, OLIHKA 1 KOPEKIis 3aCBOEHHS 3HaHb 3 MEBHOI TeMHU y (GopMi Tema-
TUYHUX CEMiHapiB, 3aXUCTY JJaOOpaTOpHUX poOIT a00 TeMaTUYHOI KOHTPOJIBHOI pOOOTH;
MOOYIbHULL — TIEPEBIPKA OBOJIOAIHHS MaTepiajioM JOCTaTHBO BEIMKOro 00csry y ¢gopmax mo-
JyIbHOT TECTOBOI KOHTPOJIBHOT POOOTH, KOJIOKBIyMY, 3aXUCTy pedepary abo iHAMBIyalbHOTO 3a-
BJIAHHS;
niocymMKo6uti — KOHTPOJIb 3a aTecTalliiHUI mepio]] M0 CYKYIHOCTI pe3yJbTaTiB TEMaTHYHOTO 1
MOJ1yJIBHOT'O KOHTPOJIIB;
3aK0YHUL — BU3HAUYEHHS 1 OL[IHKA YCIIIIHOCTI 3a BECh ME€Pi0j BUBUEHHS JAUCLUILIIHH, IPOBO-
JTUThCS Y GOpPMI TECTOBOTO €K3aMEHY.

10. Po3moain 6aJiiB, siKi OTPMMYIOTH CTYACHTH

OmiHroBaHHA 3HaHb CTyJeHTa BiOyBaeTbes 3a 100-0anbHOI0 MIKAIO0 1 HEPEeBOIUTHCS B HaLli-
OHAJIbHI OIIHKHM 3Ti7HO 3 Tabu. 1 «llomoxenus npo exzamenn Ta 3amiku y HYbBill Ykpainny (Haka3
po yBeAeHHs B 1o Big 27.12.2019 p. Ne 1371)

OriHka HalioHaJIbHA 3a pe3yib-
TaTH CKJIaJaHHS
€K3aMEeHIB 3QUTIKIB

Peittunr crynenra,
oanmm




90-100 BigminHO

74-89 Hobpe 3apaxoBaHO
60-73 3a10B1JIBHO

0-59 He3zanoBinsHO He 3apaxoBaHno

Jlis BUBHAUYEHHS PEUTHHTY CTYyJEeHTa (ciiyxaua) 13 3aCBO€HHS AUCHUILIIHU Ryuc (1o 100 6aniB) oxe-
prkaHmii pedTuHr 3 atectamii (10 30 OamiB) TOAA€ThCS 10 PSUTUHTY CTYACHTA (CTyXada) 3 HaBYalb-
Hoi po6otu Ryp (10 70 GaniB): R qjuc =R up + R ar.

IToTOYHMI1 KOHTPOJIb N Peiitunr 3 . .
PeiiTunr 3 . Peiitunr IlincymkoBa
.. | 10AaTKOBOT N . 3aranpHa
. . . N . N . . | HaBYAIBHOT mrpadHA | arecTamis .
3micToBmii | 3MmicToBHiA | 3MicTOBHI | 3MicTOBUi pobotu KUTBKICTD
MOIyJb 1 MOIyTb 2 | MOIydh 3 | MOXYJH N pobon R R urre (ex3amen OaiB
Y Ryp Ap YU 3aJTiK)
100 100 100 100 70 20 5 30 100

Mpumirku. 1. BignosigHo no «[looxxeHHS MPO KPEAUTHO-MOIYJIbHY CUCTEMY HABYaHHS B
HYVYBIll Ykpaiany, 3arBepmkeHoro pekropom yHisepcurety 03.04.2009 p., pedTHHT cTyaeHTa 3 Ha-
BYAIILHOI pOOOTH R p CTOCOBHO BUBUCHHS MEBHOI JUCIUILIIHU BU3HAYAETHCS 32 (OPMYIIOO

0,7 (R(l)SM . K(l)SM + o+ R(n)?.M . K(n)gM)
Rpp = ==-==-====mmm e mem oo + Rap - Rurrp,
Kuc
e R(1)3M, R(n)3M — PEUTHHTOB1 OLIHKH 3MICTOBUX MOIYJiB 3a 100-0anpHO0 MIKAJIOH;

N — KUTBKICTh 3MICTOBUX MOJYIIB;

K(1)3M, K(n)3M — kinbkicTh kpenutiB ECTS, nepen6auennx poOoYrM HaBYAJIBLHUM ILJIAHOM
JUISL B1IMTOBIJTHOTO 3MICTOBOTO MOIYJIS;

Knuc = K(l)gM + ...+ K(”)gM — kinbkicth kpeautiB ECTS, nependauenux pobouynmM HaBYaIb-
HUM TUTAHOM JIJISL TUCIUATUTIHY Y TIOTOYHOMY CEMECTPI;

R 1p — peHTHHT 3 10AAaTKOBOI pOOOTH;
R rp — pediTUHT ITpagHUIL.

HaBeneny ¢hopMyny MOXHa CIIPOCTUTH, SKIIO MPHHHITH K(l)gM = ...= K(”)gM. Toni BoHA
OyJie MaTH BUTJIS

0,7° RM3y + ... + RMzy)
Ruyp = ----=--===-=mmmmmmmome oo + Rap - Rurre.
n

Peiimunz 3 0ooamxkoeoi pooomu R np nonaetsest 10 R yp 1 He Moxe nepesuiyBatu 20 Oanis.
BiH BU3HAYa€eTHCS JEKTOPOM 1 HAAAETHCS CTYJAEHTaM pillleHHAM Kadeapu 3a BUKOHAHHS poOiIT, AKi
He nepeadaveHi HaBYaJIbHUM IIJIAHOM, ajie CIIPUSIOTH MMiBUIICHHIO PIBHS 3HAHb CTYJEHTIB 3 TUCIH-
TUTIHY.

Peiimunz wmpagnuit R yyyp He niepeBuirye 5 0aniB 1 BimHIMaeThes BiJ R yp. Bin Bu3Haua-
€THCS JIGKTOPOM 1 BBOAMTHCS PIIICHHSAM Kadeapu Il CTYICHTIB, sIKI MaTepiai 3MiCTOBOIO MOJYJIS
3aCBOIIM HEBYACHO, HE TOTPUMYBATHCS Tpadika poOOTH, MPOMYCKAIH 3aHSATTS TOIIIO.
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