I"apant OIl TexHONOTisl BUPOOH
nepepo OJyKIIii TBAPHHHY
T'apa
Haraunis ITTPOKO

POBOYA ITIPOI'PAMA HAB‘IAJII:HOI JUCHUILITHHA

XIMISA

cnemanbmcrb 204 - TexHoJoris BUpoOHHIITBA i IepepoOKH MPOAYKITil TBAPUH
(ckopoYeHui TepMiH HaBYaHHS) '

ITHS [Iporpama TexHoJIOris BUDOOHUIITBA i IIEpepoOKH IPOIYKIIi]1 TBAP]
meret (HHI) TpapvHHHUITBA Ta BOTHHUX OiopecypciB




1. Onuc HABYAJBLHOI JUCHHUILIIHA
«Ximisg»

(Ha3Ba)

I'asmy3b 3HaHb, ceNiaIbHICTh, OCBITHSI MPOrpaMa, OCBIiTHIH CTYNiHb

OcCBiTHIii CTYMiHb bakanasp

CriemiagbHicTh 204 — TexHomoriss BUPOOHUIITBA 1 TIEPEPOOKHU MPOTYKITIT
TBapUHHUIITBA

OcBiTHs iporpama TexHomoriss BUPOOHUIITBA 1 TMEpepoOKH MPOIYKILiil
TBapUHHUIITBA

XapakTepucTHKA HABYAJIbLHOIL AU CUHUILTIHA

Bun O060B’s13Kk0Ba

3arajibpHa KiJIbKICTh TOAUH 120

Kinbkicts kpenutiB ECTS

KinmpkicTh 3MiCTOBHX MOJTYJIiB 3

KypcoBuii mpoekt (po6ota) (3a HassBHOCTI) -

®opMa KOHTPOJIIO Exzamen

IMoka3HUKH HABYAJIBLHOI JUCHUILIIHU ISl I€HHOI Ta 32049HOI (p)OpM HABUAHHS

JieHHa (hopMa HaBYAHHS 3a04Ha (hopMa HaBYAHHS
Pik miaroroBku (Kypc) 2023 — 2024 (1) 2023 — 2024 (1)
Cemectp 1 1
JIekiiiHi 3aHATTS 45 200. 10 200.
[TpakTH4Hi, CEeMiHapChKi 3aHATTS - 200. - 200.
JlabGopaTopHi 3aHATTS 45 200. 6 200.
Camocriitna po6ora 30 200. 104 2o00.
[HnuBinyanbHI 3aBIaHHS - 200. - 200.
KinbKicTh THXKHEBUX ayAUTOPHUX 6 200.
TOAMH JUIs IeHHOT ()OpMH HaBYaHHS

IToxka3HuKH HABYAJIBLHOL IlI/ICIII/ll'[.]'[iHI/I AJIA CKOpPpO4€HOo20 mepMiHy HaBYaHHA

Pik migroroBku (Kypc) 2023 — 2024 (1) 2023 — 2024 (1)
Cemectp 1 1
Jlexmiiui 3aHATTS 30 200. 6 200.
[IpakTiuHi, ceMiHapChKi 3aHSTTS - 200. - 200.
JIaGopatopHi 3aHATTS 30 200. 8 200.
CamocriitHa po6ora 60 200. 106 200.
[HnuBinyanbHi 3aBIaHHS - 200. - 200.
KinbKicTh THXKHEBUX ayIUTOPHHUX 4 200.

TOJIMH JIJIs1 ICHHOT (hOPMH HaBYAHHS




MerTta, 3aBJaHHSI TAa KOMIETEHTHOCTI HABYAJbHOI AUCUUILIIHA
PO3BUTOK 1 BIOCKOHAJEHHS TEXHOJIOTIM BHUPOOHHUIITBA 1 MEPEPOOKH MPOTYKIT

TBapUHHMIITBA TICHO MMOB’sI3aHi 13 BUKOPUCTAHHSIM CyYaCHUX JIOCSTHEHb XIMIYHOI HAYKH.
BupoOHUIITBO MaKCHMMaJIbHOI KIJTBKOCTI SKICHOT MPOMYKIi TBapUHHHUIITBA MOTpeOye
MOBHOIIIHHOI 30a1ancoBaHoi roaiBial TBapuH. Lle crae MOXXIMBUM 3aBISIKA PO3MIHPEHHIO
aCOPTUMEHTY Ta MiJABHUILEHHS SKOCTI KOPMIB, IIUPOKOTO BUKOPUCTAHHSIM MiHEPAIbHUX
MiKOPMOK - JDKEpen Kallbliio, ¢ocdopy, HATPitO, MAKpPO- 1 MIKPOCIEMEHTIB. 3 KOXHHUM
POKOM y palliloHax TBapyUH BCE MIMUPIIE BUKOPHUCTOBYIOTH HOBI MiHEpalbHI CHOJYKH,
npeMikcu, OUIKOBO-BiTaMiHHO-MiHEepanbHI Jg00aBku. IIIMpoKo 3acTOCOBYIOTH XiIMIYHI
npenapatu JUisi KOHCepBallli KOpMiB, MOKpAIlaHHS 3aCBOIOBAHOCTI KOPMIB TBapHMHAMH, B
IHIIMX PI3HOMAHITHUX MPOIEcaX BUPOOHUIITBA 1 HepepOoOKH MPOIYKIllT TBAPUHHUIITBA.

3 METOI palioHATBHOTO 1 0E3MEYHOr0 BUKOPUCTAHHS Y BUPOOHUYIHN cdepi pi3- HUX
XIMIYHHX CHOJYK Ta mpenapariB MaiOyTHi (axiBili 3 BUpOOHUIITBA 1 MEPEPOOKU MPOTYKITT
TBApUHHULITBA MOBUHHI HE TUIBKM MaTH IEBHHUN 3amac XIMIYHHX 3HaHb, ajie¢ 1 BMITH
3aCTOCOBYBATH iX Y MPAKTUYHUX ITUISX.

OTxe, OCBOEHHS CTyACHTaAMH XiMii, HAOYTTs XIMIYHUX 3HaHb 1 HABUKIB BU3HAUCHHS
XIMIYHOTO CKJIaJly KOPMIB Ta PI3HOMAHITHOI MPOMAYKIi TBAPWHHUIITBA € HEOOXITHUM
€JIEMEHTOM Y JaHI031 MiAroTOBII KBali(ikoBaHUX (HaxiBIiB y Taly3l TEXHOJOTIH
BUPOOHMIITBA 1 MEPEePOOKU MPOITYKIIiT TBAPUHHUIITBA.

OCHOBHOIO Memow Kypcy «Ximisy € 3a0e3leueHHs] CTYIEHTIB 3HAHHSIMH OCHOB
3arajibHOi, HEOPTaHIYHOi, OpraHiyHOi, (I3MYHOI, KOJOITHOI Ta AHAMTHYHOI XIMii, SKi
JOTIOMOXYTh M 100pe 3acBOiTH MPODUTIO0Y1 JUCIUILTIHY, a B IPAKTHUUHIA poOOTI OYyAyTh
COPUATH PO3YMIHHIO XIMIYHUX AacCHEKTIB 3aXO[IB, CIPSIMOBAaHMX Ha BJIOCKOHAJICHHS
TEXHOJIOT1 BUPOOHUIITBA 1 IEPEPOOKH MPOAYKIIIT TBAPUHHUIITBA.

OcHoeHi 3ae0aHHs1 Kypcy «Ximist» -
*  BHUBYCHHS OCHOBHHMX 3aKOHOMIPHOCTEH XIMIYHHX TME€PETBOPEHb, XIMIYHUX

BJIACTUBOCTEH OIOTEHHHUX €JIEMEHTIB Ta iX HAWBAXJIMBIMIMX CIOJIYK, OCOOJMBOCTEH
XIMIYHUX TIPOIIECIB, IO CYMPOBOKYIOTh BHUPOOHHUIITBO 1 TEPEPOOKy MPOAYKIIii
TBAPUHHHUIITBA;

*  3aCBOEHHS TEOPETHMYHUX 1 MPAKTUYHUX OCHOB AHAJITUYHOI XiMii, OCHOBHUX
METOMIB 1 MPUHOMIB SKICHOTO Ta KUIBKICHOTO BH3HAYEHHS HAWBaXJIHMBIIIMX OlOTEHHUX
€JIEMEHTIB y CKJIaJll MPOAYKIli TBAPUHHUIITBA, KOPMIB, IPUPOJHUX BOJ, HABKOJIUIIHHOTO
CepeIOBHILIA;

*  OBOJIOAIHHS OCHOBHUMH NpUHOMaMH BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY,
criocob6aMu 0OpoOKY Ta y3arajibHEHHS €KCIIEpUMEHTAIbHUX DPE3yJIbTaTiB;

. CTBOPEHHS y CTYACHTIB MIIHUX 3HaHb 3 XiIMIi, K1 HEOOX1THI JJIs TOJAIBIIOTO
BUBYECHHS CITCI[IAJIbHUX JIMCIIHILIIH;

*  HaOyTTH CTyACHTaMU BMiHb BUKOPUCTOBYBATH OJIep>KaHl 3HAHHS 1 HABUYKU IS
BUPOOHUIITBA Ta NEPEePOOKH MAKCUMaJIbHOI KITBKOCTI SIKICHOT MPOTYKIIii TBAPUHHHUIITBA.

VY pe3ynbTari BUBUEHHS XIMIi CTYJCHT NMOBUHEH

3Hamu:

¢ OCHOBHI TEOPETWYHI TIOJIOKEHHS  3arajbHOi, HEOPTaHiuYHOI,  OPraHivyHOI,
aHAMITHYHO1, (PI3UYHOI Ta KOJOIMHOI XiMif,

¢ XIMIYHI BJIACTUBOCTI O10T€HHUX GHGI%GHTiB Ta HAWBAKIIMBIIIMX CIOJYK, IO



BUKOPHUCTOBYIOTh Y CYYaCHHUX TEXHOJIOTiIIX BHUPOOHHUIITBA 1 MEepepoOKH MPOMYKIIii
TBapUHHUIITBA;

¢ METOJH Ta CIOCOOM SIKICHOTO Ta KiJIbKICHOTO aHaji3y O10J0TIYHUX 00’ €KTIB;

¢ OCHOBHI (I3UKO-XIMIYHI METOAM JOCHIKEHHS SKOCTI KOPMIB 1 MPOIyKIIii
TBAPUHHHUIITBA;

eMimu:

¢ KOpHCTYBaTHCSl HaBYAJbHOIO, METOAMYHOIO Ta  JOBIAKOBOI  XIMIYHOIO
JTEPaTypoIo;

¢ Ha OCHOBI TIOJIO)KEHb CYy4YacHOI 3arajpbHOi Ta OpraHiyHoOi XiMmii mepemdadaTH
XiMi4Hi

BJIACTHBOCTI CHOJYK, IO MICTATh O10T€HHI MaKpoO- Ta MIKpOEJIEMEHTH

¢ PO3PI3HATH KJIACH OPTaHIYHUX CIOJYK, BOKIUBUX JIA MPOIECIB KUTTEAISUTBHOCTI
TBapHH,

¢ KepyBaTu IpoliecaMu, 10 BiAOYBAIOTHCS MMiJl Yac BUPOOHHUIITBA Ta MEepepoOOKU
POy KITii TBapUHHUIITBA: JUcortiarii, rigpomisy, OKHCHEHHSI-B1IHOBJICHHS,
KOMIUIEKCOYTBOPEHHSI 1H.;

¢ BUKOHYBaTH ©0a30Bi €KCIEPUMEHTalbHI pOOOTH, IO CKIAJAI0Th OCHOBY
XIMI4HOTO

JOCTIIKEHHS SIKOCTI MPOAYKIii TBAPUHHUIITBA, y3arajJbHIOBATH Ta CUCTEMATH3yBaTH
oJlep>KaHi pe3yJbTaTu;

¢ BUKOPUCTOBYBaTH  HaOyTi  3HAaHHS, YMIiHHS, HaBHUYKH I  BHUBYCHHS
3araJlbHOOI0OTIYHAX Ta CHEIIaJbHUX JUCIUILUIIH, JUIsl BUPIMICHHS MPAKTHYHUX MUTAHb 3
TEXHOJIOT1i BUPOOHUIITBA 1 TepepOoOKH MPOAYKIIii TBAPUHHHIITBA.

Habymmsa KomnemenmHuocmei.

inmeepanvha  komnemenmuicmo  (IK):  3paTHICTE  pO3B’S3yBaTH  CKJIAJIHI
CreIliaTi30oBaHl 3a/layl Ta MPaKTH4YHI MPOOJEeMHU 3 TEXHOJOTIi BUPOOHHUIITBA 1 MEPEepOOKU
MPOYKIIi TBAPUHHHIITBA a00 y MpOLIeCi HABYaHHS, 110 Tepeadayae 3aCTOCYBaHHS TEOPiit
Ta METOJIB 300TEXHIYHOT HAYKH 1 XapaKTEpU3Y€EThCSI KOMIUIEKCHICTIO T4 HEBU3HAYEHICTIO
YMOB;

3azanvui komnemenmuocmi (3K):

3K 8. Ilparnenns o 306epekeHHs HABKOJHUIIHBOTO CEPEIOBUIIIA.

cneyianvhi (Qaxoei, npeomemni) komnemenmuocmi (CK):

CK 3. 3HaHHS OCHOBHMX TE€XHOJIOTiH 3aroTiBili, BAPOOHUIITBA Ta 30€piraHHs KOPMiB.
CK 14. 3patHicTh IPOBOAMTH CaHITAPHO-TITIEHIUHI 1 MPOQIIAKTUYHI 3aX0/11 Ha depmax Ta
1HIIUX 00’ €KTax 13 BUPOOHUIITBA 1 MEPEPOOKH MPOAYKI[li TBAPUHHUIITBA
Ilpozpamni pezyromamu nasuannsn (IIPH):
[IPH-6. BmnnuBatu Ha JOTpUMaHHS BHUMOI IIOJO 30€peXEeHHS HABKOJHUIIHBOTO
cepeoBuLIa.
[TPH-9. O6upaTtu TexHOJIOTii 3aroTiBili, BUPOOHUIITBA Ta 30epiraHHs KOPMIiB.
[1PH-19. KoopaunyBaTu mpOBENEHHS TITl€HIYHUX, CaHITApHO-NMPOQIIaKTUYHUX
3axoliB Ha (epmax Ta IHIIMX O00’€KTax 13 BHUPOOHUITBA Ta MEPEPOOKU MPOIYKIIT
TBAPUHHUIITBA.



2. Ilporpama Ta cTpyKTypa HaBYAJbLHOI qucuumiinm «X i M i si» nas:

- TIOBHOTO TEPMIHY JAeHHOI (3a09HO1) hOpMH HaBUYAHHS;
- CKOPOYEHOTO TEPMiHY JICHHOI (3204HO1) hOpMH HABYAHHS.

[* KiNBKICTh TOAMH JUISI CKOPOYEHOIO TEPMiHY JCHHOI Ta 3a09HOI (HOPMHU HaBYAHHS

KinpkicTrs ronyun

Hassu 3MicToBUX

nenHna ¢popma

3aouna ¢popma

MOJIyJIiB 1 TeM yChOTO y TOMY YUCITi yChOT'O y TOMY YHUCIT
hi§ mab. | c.p. hi§ na0. c.p.
1 2 3 4 5 6 7 8 9
3microBuii MmoayJsb 1. 3arajgpHa ximist
Tema 1. Xiwmizamis 4/*5 2/%2 | -I*- | 2/*3 2/*1 -I*- -I*- 2/*1
TBapUHHUIIBKOI Ta
nepepoOHoT ramysi
Tema 2. CyuyacHa 9/6 4/- 412 1/4 11/12 -I- 1/2 10/10
CUCTeMaTHKa
HEOPTraHIYHUX CIONYK i
XIMIYHHX peaKIii
Tema 3. Koopaunamiitai 5/5 212 212 1/3 7.5/25 | 0.5/0.5 1/- 6/2
(KOMIIJIEKCH1) CIIOJIYKU
Tema 4. Bynoma aroma 7/8 4/4 2/2 1/4 10/10 1/1 -/- 12/12
Tema 5. Ilepioguunnii 5/2 2/1 2/- 1/2 6/6 1/1 -/- 10/10
3aKOH 1  MepioguyHa
cucremMa XIMIYHUX
€JIEMEHTIB JING
MenneneeBa
Tema 6. [Ipupoaa 1 Tunu 6/5 31 212 1/2 9/5 1/1 -/- 8/8
XIMIYHHUX 3B'SI3KIB.
Tema 1. Ximiuna 5/4 2/2 2/- 1/2 6.5/4 0.5/1 -/- 6/3
KiHETMKa Ta  XIMIYHa|
piBHOBara
Tema 8. 3aranbHi 17 4/2 3/1 1/4 10.5/9 0.5/1 2/2 8/6
BJIACTUBOCTI PO3YHHIB
Tema 9. Timpomiz comeii| 5/3 2/- 2/1 1/2 7.5/8 0.5/1 11 6/6
Pazom 3a 3micToBUM 54/52 25/14 | 19/10| 10/28 36/29 2/4 4/4 30/21
Moayiem 1:
3micToBuii MoayJb 2. Ximisi 6i0reHHHX eJIeMeHTIB Ta iX CHOJIYK

Tema 10. Teopis 6/7 2/2 2/2 2/4 11.5/8| 0.5/1 11 10/6
OKHUCHIOBaJIbHO-
BiJIHOBHUX TPOIIECIB
Tema 11. 3aranpni 5/5 212 2/1 1/2 5/5 0.5/1 0.5/ 4/3
BJIACTUBOCTI HEMETAITIB. 1
Hemeranu VII-A rpynu
Tema 12. 3aransi 716 4/2 2i1 | 1/4 5/6 0.5/1 0.5/ 4/4
BJIACTHBOCTI HEMETAJIiB. 1
Hewmeranu V-VI-A rpyn




Tema 13. 3aranpni 6/5 2/2 2/2 2/2 117 0.5/1 0.5/ 6/5
BJIACTUBOCTI METAJIiB 1
Tema 14. Ximis 14/6 4/2 6/2 4/4 9/10 0.5/1 0.5/ 8/8
OpraHiYHUX CIOJIYK 1
KapOony
Pa3om 3a 3MicTOBUM 38/34 14/10 | 14/8 10/16 | 26/28 2/4 2/4 22/20
MOJyJIeM 2:
3micToBuii MmoayJ 3. OCHOBH aHAJITHYHOI XiMii
Tema 15. Teopernuni 3/3 212 -/- 212 71- -/- 1/- 6/-
OCHOBH SIKICHOT'O aHaJIi3y
Tema 16. fkicHuii aHamiz| 4/4 -/- 4/2 212 7/- -/- 1/- 6/-
KaTioHiB 1 aHioHiB I-11I
aHAIITUYHUX TPy
Tema 17. Awnami3 4/4 -/- 2/2 1/2 7/- -/- 1/- 6-
KPUCTAJIIYHOT pEYOBUHHU
HEBIJJOMOT'0 CKJIaay
Tema 18. Teopernuni 6/5 4/4 -3 2/4 10/- -/- 2/- 8/-
OCHOBH KIJIBKICHOI'O
ananizy. TurpumeTpuyHi
METOIH KiIbKICHOTO
aHalizy
Tema 19. Metox 4/4 -/- 2/2 1/2 7/- -/- 1/- 6/-
KHCJIOTHO-OCHOBHOI'O
TUTPYBaHHA
Tema 20. Meroau 4/4 -/- 212 1/2 6/- -/- -/- 6/-
OKHCHO-BITHOBHOTO
TUTpyBaHHS. MeTon
IIepMaHraHaTOMeTpii
Tema 21. Meton 4/4 -/- 2/1 1/2 4/- -/- -/- 4/-
KOMIUIEKCOHOMETPUYHOTO
TUTPYBaHHS
Pa3oM 3a 3MicTOBUM 28/34 6/6 12/12| 10/16 34/- -/- 4/- 30/-
MoIyJieM 3:
Yceboro roamns: 120/120 | 45/30 | 45/30| 30/60 | 120/120 10/6 6/8 104/106
3. Temu ceMiHApCHKHMX 3aHATH
Ne HasBa remn Kinekicth
3/m TOIUH
1 _
4. TeMu NPAKTHYHUX 3aHATH
Ne HasBa remn Kinekicth
3/m TOOuH
1 _
5. Temu J1a60paTOPHUX 3aHATH
J:;') HasBa Temn KT: e
n TroOAUH




1. OpepxaHHs Ta XIMIYHI BIACTHBOCTI OKCHUMIB, TIAPOKCHUIIB, COJNeW (CepeaHix, 2
KHCJINX, OCHOBHHX)

2. | l'eHeTH4HMIT 3B'I30K Mi>K OCHOBHHMH KJIACAMHU HEOPTaHIYHHUX CIIOIYK 2

3. | OnepskaHHs Ta XiMi4HI BIACTHBOCTI KOOPIMHAIIHHUAX CIIOIYK 2

4. | CkimamanHsi €JIeKTPOHHUX (OPMYN aTOMIB Ta BHU3HAYCHHS BAJICHTHOTO CTaHYy, 2
CTYIICHIB OKUCHEHHS €JIEMEHTIB Y CIIOJyKax

5. ExcriepuMeHTanbHe JIOCHIIKCHHS 3MIHM BIACTHBOCTEH EJIEMEHTIB Ta ix 2
CHOJIYK O mepiojiax i rpynax nepioanysnoi cucremu J1.I. Menaeneesa

6. | BuBUEHHS 3aJI€KHOCTI XIMIYHHUX BJIACTHBOCTEH CIOJYK BiJ THITY XIMIYHOIO 2
3B'SI3KY, 10 B HUX peali3yeThCs

7. | JlochaimkeHHs BIUIMBY TE€MIEpaTypH Ta KOHLEHTpalii pearyrouux pedoBUH HA 2
MIBUKICTh XIMIYHOI peakinii

8. | Peakmii B po3umHax enekTpoiiTiB. JlaGopaTtopHi MOCHiKEHHS XIMIYHHX 2
BJIACTUBOCTEH PO3YMHIB €JICKTPOJIITIB

9. | Busnauenns pH cepemoBuina 3a 10moMororw iHaukaropis, pH-merpy, ioHOMEpY. 2
ExcriepuMeHTanpbHe BHBUCHHS TIPOIECY TiApoi3y cojied Ta (¢akropiB, IO
BIUIMBAIOTh Ha HbOro. KontposbHa poboTa 1.

10. | OkucHo-BigHOBHI peakirii. 3anexHicts npoaykTie OBP Bix peaxiiii cepeoBuiia 2

11. | ExcnepuMeHTaNbHE JOCTIIKEHHS XIMIYHUX BIACTUBOCTEH CrONyK erneMeHTiB VII- 2
A rpynu

12. | ExcnepuMeHTaIbHE JOCITIKEHHSI XIMIYHUX BJIACTUBOCTEH CIOIYK €JIEMEHTIB V- 2
VI-A rpyn

13. | JocnigxeHHs XIMIYHUX BIACTUBOCTEH CMONYK 010Tr€HHUX METaliB 2

14. | HocmipkeHHsT XIMIYHUX BJIACTMBOCTEH €TAHOBOI KHMCJOTH, €TaHONY, IIILEPOITy. 2
OMuJIeHHS )KUPIB

15. | BuBueHHsI BIaCTHBOCTEW BYIJICBOMIB: INIIOKO3M 1 (pyKTO3HW, caxaposu. [impomni3 2
KPOXMaJIo

16. | MocmimkeHHsT XIMIYHUX BIACTHBOCTEH aMiHOOIITOBOI KMCIOTH (TJiuHY). SIKicHI 2
peaxuii Ha OUIKU: O1ypeToBa, KcaHToNpoTeiHOBa peakilii. Busnauenus Cynbdypy
B 6u1kax. KonrpoabHa poboTa

17. | 3acBoeHHsT TexXHIKM BHKOHAHHS AaHATITUYHUX OMEpaIiil SAKICHOro aHami3zy.
ExcniepuMmeHTanbHe BUBYEHHS JIii TPYMOBOTO pPEAreHTy Ta PEaKIiid BUSBICHHS 4
kaTioHiB i1 aHioHiB I 1 I1I-o1 aHaniTHYHUX rpyn

18. | ExcriepuMeHTaIbHE BUBUYEHHS SIKICHOTO CKJIa/ly HEBIJIOMOI pEYOBHHM Ha TIPUKIIAJ] 2
coJIeH

19. | MpuroryBanHs po3uwMHiB 3aMaHOi  KOHIEHTparii. MeTox  HelTpaizaiii.
ExcniepumenTanbHe BHU3Ha4deHHs KoHIeHTpauii po3unHy NaOH Ta 3aramnbHOi 3
KHCJIOTHOCT1 MOJIOKa

20. | Meton  penokcmerpii.  IlpuroryBaHHs ~ pOOOYMX  PO3YHMHIB  METOLY|
NepMaHraHaTOMETpii Ta BCTAHOBJEHHS IX KOHIEHTpalii. ExcnepumeHTanbHe 2
BU3HaveHHs BMicTy @epymy B coni Mopa

21. | Metox KOMIUICKCOHOMETPHYHOTO TUTPYBaHHS. EKCIIEpUMEHTAIbHE BH3HAYECHHS 2
BMICTY KYIIpyMY Ta 3arajibHoi TBepaocTi Boau. KonrponbsHa pobota 3

Bcboro nabopatopHux 3aHaTb: 45 ropa.




6. Temu camocTiiiHOi po0oTH

Ne HasBa temu Kinsxiors

3/II TOIVH

1. ATomMHo-Mosekyisipae BueHHs. CydacHi (i3uuHi BEIHYNHH, 10 BHKO- | 2/2*
PHCTOBYIOTH Y XIMIYHUX PO3PaxXyHKaX.

2. [ToBTOpEHHS CIIOCOOIB OfEepKaHHS 1 XiMIYHUX BJIaCTHBOCTEH OKCHiB, | 2/2
KHCJIOT, OCHOB, COJICH.

3. ['eHeTHYHMI 3B’ 130K MK OKPEMHUMHM KJIaCaMH HEOPTaHIYHUX CITOJIYK. 2/4*

4, 3acTocyBaHHS IMOHATH MPO OyIOBY aToMa I mepea0adcHHs XiMiuaux | 2/4*
BJIACTUBOCTEH CIOJYK.

5. [TonsATTS Mpo pajgiyc aTomMa, €HEprito WOHI3aIlli Ta BITHOCHY €JEeKTpo- | 2
HETaTUBHICTh €JIEMEHTIB, K KIJIbKICHI XapaKTePUCTUKHU XIMIYHUX BJia-
CTHUBOCTEH €JIEMEHTIB Ta iX CIIOIYK

6. 3actocyBanHs BEH ju1s1 oliHKH THITY XIMIYHOTO 3B SI3KY. 2

7. BusHaueHHs 3apsay KOMIUIEKCHOTO HOHA. Kyecr. KOMILIEKCHOTO HOHA. 2/2*

8. Enexrponitnyna nucomiamnis. CkinaganHs piBHSIHb aucoriaii. Crymi- 2/2*
HYACTa JUCOIialis cnabkux Ta aM(pOTEPHHUX EJICKTPOJIITIB.

9. [ToHSITTS PO 3arajabHy Ta AKTHBHY KUCIOTHICTh. BydepHi po3unHu. 2/4*

10. | CknapmaHHS piBHSHHS T1iIpoti3y colieil Ta Bu3Ha4YeHHs pH po3unHiB. 4
CryniH4acTuil rigposmi3 coyen. 2

11. | Cocobu BupaKeHHS KOHIICHTpAIlii PO3YHHIB. 4

12. | BrmactuBoCTi pO34HHIB: OCMOC Ta OCMOTHYHUI TUCK PO3UYHHY, 2/4*
3akoH Bant ['oga. Kpiockormist Ta edymiockormis. 3akonu Pays.

13. | Ctyninb OKUCHEHHS, 11 BUBHAYCHHS Y CIIOJIYKaX. 4
MOo>KJIHBI CTyTEeHI OKUCHEHHS €JI€MEHTIB Y CIIONyKaX.

14. | IloHATTS PO Makpo- , MIKPOEIEMEHTH, MiHepaIbHi KOPMOBI 100aBkH. | 4
IX BUKOpUCTAaHHS Y TRAPUHHMIITBI.

15. | BucHoBKH 3 psiy Hampyr MetaniB. MeToIu 3aXHCTy TEXHIKU BiJ Kopo- | 2/4
3ii.

16. | Cyuacna knacuikailisi Ta HOMEHKJIATypa OpraHIYHUX CHOIYK. 2/4*

17. | Cnocobu oneprkaHHS Ta XIMI4HI BIACTUBOCTI OJIMEPHUX CIOIYK. 2/4*
Pazom: 30/60




7. 3pa3kyu KOHTPOJLHUX MUTAHb, TECTIB /I BUSHAYECHHS
PIBHSI32CBOEHHS 3HAHb CTYJAE€HTAMH

KoHTponbHi nutaHHa 3 kypcy "XIM IS”
(crremianbHICTh 204 — «TexHomoris BUPOOHUITBA 1 NEpepOOKH NPOAYKIil TBAPHHHUIITBAY)

1. OcHoBHI HampsMKH XiMi3allii TBAPUHHUIILKOI Ta TIEpepoOHOT Tramy3i. ACOPTUMEHT MiHepa-
JILHUX KOPMOBHUX J00aBOK, III0 MICTSATh MaKpO- 1 MIKPOEJIEMEHTH.

2. OCHOBHI MOHSATTS aTOMHO-MOJICKYJISIPHOTO BYEHHS: MOJIEKYyJa, aTOM, XIMIYHMNA €JIEMEHT,
IIPOCTa Ta CKJIaJJHA PEYOBMHA, BIIHOCHA aTOMHA Ta MOJIEKYJIIPHA MacH, MOJIb, MOJIIpPHA Maca.

3. CyuacHe TpakTyBaHHS OCHOBHHUX IOHATH 1 3aKOHIB XIMIYHOI CTeXioMeTpii Ta iX 3acTocy-
BaHHS JJIsI CKJIQIaHHS PIBHSHB XIMIYHUX B3a€MO/IIH, 1110 BiAOYBAIOTHCS Y )KUBIH MPUPOSII.

4. OcHOBHI IOJIOKEHHS cydacHOi Teopii OynoBu atoma. IIoHATTS mpo opOitanb, eHepreTUdHi
piBHI Ta miapiBHI, iX eMKicTh. KBaHTOBI uncina. [TocimimoBHICTh 3alIOBHEHHSI OpOiTael eJIeKTpOHA- M.
Mpuaiumn Iaymi, npaBuino Xynzaa, npaBuia KieukoBcbkoro. EjeKTpoHHI Ta eleKTpoHHO- rpadivHi
¢dopMynM aToMmiB, iX 3aCTOCYBaHHS JJIsl BU3HAYCHHS BAJCHTHUX CTAaHIB Ta CTYIEHIB OKHC- HEHHS
€JIEMEHTIB y croiiykax. Ponb OymoBu aroma B mnepenbadeHHi (i3MYHUX 1 XIMIYHUX BJIACTHBO- CTEH
€JIEMEHTIB Ta X CHOJYK, IO 3aCTOCOBYIOTh Y TEXHOJIOTiSIX BUPOOHUIITBA 1 MepepoOKH MPOIyK- Iii
TBapUHHUIITBA.

5. Iepiogmuna cucrema JI.I. MenneneeBa, ii ctpykrypa. [IOHATTS mpo Trpymu, MiATPYIH,
nepioau, S-, p-, d-eixementn. CywacHe QopMyloBaHHS mepioandHOro 3akoHy. OCHOBHI 3aKo-
HOMIPHOCTI MEPIOAMYHOI CUCTEMH: 3MiHa pajiyciB aTOMiB, €Heprii i10Hi3amii, eleK TPOHETaTHBHICTI,
KHUCJIOTHO-OCHOBHUX, OKHMCHO-BIJHOBHHMX, METAIIYHUX Ta HEMETaJiYHMX BJIACTUBOCTI €JIEMEHTIB IO
nepiojax i rpymax.

6. CyuacHi ysBJIEHHS HpPO XIMIUYHHMH 3B'130K. OCHOBHI XapaKTEpUCTHKH XIMIYHOTO 3B’f3KY.
Tunu ximiunoro 3B’s3ky. KoBajeHTHui 3B’s30k. OOMIHHUN Ta JOHOPHO-AaKIENTOPHUNA MEXaHi3M
YTBOPEHHs KOBAIEHTHOTO 3B’s13Ky. BIacTHBOCTi KOBaIeHTHOTo 3B’s13Ky. VomHmit 38’s30k. IIpupoma
HOHHOIO 3B 53Ky SIK TPAHMYHOTO BUIIAJKy KOBAJEHTHOIO MOJSPHOrO 3B’ s13Ky. BiAMiHHOCTI OH- HOTO
Ta KOBaJEHTHOTrO 3B’s3KiB. BogHeBuii 3B's30K. MexaHi3M HOro yTBOpEHHs Ta OCOOJIMBOCTI, pOjb B
YTBOpEHHI acouiariB. MeTtaniuHui 38’ 430K. MexaHi3M Horo yrBopeHHs..

XIMIYHUN 3B’S30K 1 BaJEHTHICTh. XIMIYHUM 3B’A30K 1 BJIACTUBOCTI cnoiyK. OcoOnuBOCTI
XIMIYHOTO 3B’SI3KY P13HOTO THUITY; iX POJIb B MPOIECAX KUTTEIAILHOCTI TBAPUH.

7. CydacHa HOMEHKJATypa Ta IPUHIMIN Kiacu(ikalii HeopraHiyHUX croiyk. Onep)kaHHs Ta
XIMIYHI BJIACTHBOCTI KHCJIHMX, OCHOBHHUX, ITOJBIMHHX, 3MIIMIAHUX COJIeH. I eHeTHUYHUN 3B’SI30K MIXK
OCHOBHMMH KJIaCaMU HEOPTaHIYHUX CIIOJYK.

Knacudikarrist XiMiYHUX peaKIlii.

8. KoopauHnaniiiai crionyku. XiMiYHUNA 3B'SI30K B KOOpAMHALIHHUX cHOJIyK. OCHOBHI 3aKOHO-
MIPHOCTI Ta €TaIry yTBOPEHHS KOMILIEKCHOTO HoHy. Teopis O0y10BH KOOpAUHALIHHUX CIIONYK (T€O- pist
Bepuepa). TumoBi KoMIIJIeKCOyTBOpIOBaYi, JraHad, KoopAuHauiiiHi uucna. Kracudikaris, Ho-
MEHKJIaTypa Ta XIMIYHI BJIACTUBOCTI KOOPJWHAIIMHUX CHOJyK. Jlucoiaris Ta KOHCTaHTa CTIMKOCTI
KOMIIJIEKCHOTO HOHY.

9. Ximiuna kiHetuka. OCHOBHI TOHATTSA XiMigHOI KiHeTHKH. IIIBHIKICTh XIMIYHUX pEaKIlii.
dakTopw, 10 BIUTMBAIOThH HA Hel. 3aKOH JII0YMX Mac - OCHOBHUH 3aKOH XIMIYHOI KiHeTUKH. [IpaBu- j10
Bant-T'odda. Teopis axtusamii. [ToHsaTTa npo karamiz Ta iHoro mpupoay. Ponb ysaBieHb XiMiYHOI
KIHETHKH Ta XIMIYHOI pIBHOBaru y po3yMiHHI XiIMIYHUX 1 610JIOT1YHHX MPOIIECIB.

10. HeoGopotHi Ta 060poTHi peakuii. XimiuHa piBHoBara. KoHcranTa piBHOBaru. Bruims

30BHIIIHIX (PaKTOPIB Ha XIMIYHY pIBHOBAry. 3MIIIEHHS XIMIYHOI pIBHOBaru. 3MIIIEeHHs nepediry
00OpOTHUX peaKIliil y HampsMKY OZlepKaHHs I[1IIbOBOTO MPOJIYKTY.



11. TToHATTS MPO PO3YMHH, IX POJIb y KUTTEAISIILHOCTI TBapuH. Di3uKo-XiMidyHA MPUPOJA PO-
3uynHiB. OCHOBHI IOJIOKEHHS TEOPii eNEeKTPONITUYHOI Jucoriarii. MexaHi3m i eneKTposiTHYHOI A1-
comiarii. CwibHI Ta cinadbki enekrpomiti. CTymiHb IUCOIiaIli SK MOKa3HUK CHIIM €JIeKTpoJiTy. KoH-
CTaHTa JAucomlianii CIa0KuX eJIEeKTPOJITIB, i B3a€EMO3B’SA30K 13 CTymeHeM aucomiamii. AmdorepHi
enektpoditu. ['igparamis HoHiB. [IoHATTS po KpucTanoriapaty. Peakii B po3unHax €€k TPOJIITIB.
BrnactuBocTi pO3YMHIB CUIIBHUX €JIEKTPOIITIB.

Bona sk cnabkuii enextpodit. lonHuit n1o0yTox Boau. BomHeBwil Ta T1APOKCHIBHHUNA ITOKa3-
Huku. CriocoOu ix BuzHadeHHs. bydepHi po3unHu.

12. Cyrp Ta mpUYMHHU TiAPOdI3y cosield. 3HaYeHHS MPOLECY TiAPOTI3y A KUTTESUTBHOCTI
TBapuH. Tunu rigponidy cosieil. [IoHATTA mpo sBuie moBHOro rigpoinidy. KoHcraHTa Ta cTymiHb
rigponizy coseir. MakTopu, MO0 BIUIMBAIOTh Ha 3MIMICHHS XIMIYHOI PIBHOBard IPOLECIB T1APOII3Y.
[nsxu kepyBaHHS MpoIecaMu TiApoiizy. Brume mpomeciB rigpoiizy Ha peakililo cepeaoBHUIa BOI-
HOTO 1 TPYHTOBOTO po34uHiB. [IOHATTS Mpo XiMIYHY METiOparlito rPyHTIB.

13. OxucHO-BIZHOBHI Tporecu. 3arajbHi HMOHATTS NPO OKHCHO-BIIHOBHI TpOLECi, IX pOJb B
MPUPOJIi, BUPOOHUIITBI, POCIUHHUX Ta TBAPUHHUX OpraHi3Max. THIOBI OKHMCHHUKH Ta BiJHOBHHKH.
OxucHO-BiTHOBHA ABOICTICTh. [IpaBmia ckiagaHHs piBHSHH OKHCHO-BIIHOBHHX peakiiii. Brums ce-
peloBHILA HA XiJ] OKUCHO-BIAHOBHUX peakuidl. [IoHATTA mpo enekTpoani noreHmianu. ITpunnunu
PO3paxyHKy HANpPSMKY Mepediry peakilii OKUCHeHHS-BiTHOBICHH. Kitacugikarisi OKHCHO- BiJHOBHHUX
peaxiiii.

14. TonsaTTs mpo GiOreHHi Makpo- Ta MiKpOeIeMeHTH. IX Gionoriune 3HaueHHs. 3aCTOCYBAHHS
CIIOJIYK IIUX €JIEMEHTIB y TBAPUHHUIITBI.

15. Cpoepinnicth enekTpoHHOI OymoBH aTtoMa Tigporeny. Crmocobu noOyBaHHS Ta XiMiuHI

BJIACTUBOCTI BOJIHIO.

3aranbHa xapaktepuctuka eiaemeHTiB VII-A rpynu. Oco0nmuBOCTI €1eKTpOHHOI OyI0BU aTOMIB
raJoreHis. X TUTIOBI BalE€HTHOCTI Ta CTyIeHi OKHCHEHHs y cronykax. OcobmuBocTi Ximii ®ayopy Ta
fioro cnonyk. dTopoBojieHb, GTOPHUIHA KUCIOTA, PTOPUIM; IX XIMIUHI BIACTUBOCTI.

XiMig Xnopy Ta HOro crosiyk. XJIOpOBOJIEHb, XJOPHJHA KUCIIOTA, XJIOPUIMU; iX J0OYBaHHS,
XIMi4Hi BJIACTHBOCTI, pOJIb B )KUBOMY OpraHizMi. OKCH/IM 1 KUCHEBI KUCIOTU XJIOPY; iX CHJIa 1 OKHC-
HO-BiZHOBHI BiactuBocTi. Oco6uBocTi Ximii conyk Bpomy, Hoxy.

Wox - MikpoeneMeHT B cHCTeMi TOJIiBITi TBApHH.

16. 3aranpHa xapakrepucTuka enemeHTiB VI-A rpynu. OcoOIMBOCTI €lEeKTpOHHOI Oyn0BU
aromis Okcureny Ta Cynbdypy. IX TUIIOBI BaleHTHOCTI Ta CTyIEHi OKHCHEHHS Y CIIONYKaX.

Ximig cnonyk Oxkcureny. Ilepokcua BoJHIO, HOTO KUCIOTHI Ta OKMCHO-BIHOBHI BJIACTHUBOCTI.
Ximig cnonyk Cynedypy Ta ii anaioriB. /[oOyBaHHS Ta XiMmiuHI BiacTUBOCTI crionyk Cynbdypy:
CIPKOBOJIHIO, OKCUIB CyIbdYpy, CynbdinHoi, Cyab(iTHOI, CyabpaTHOT KUCIOT Ta IX COJeH.

Ponb cynbdaTHOI KUCAOTH Yy BUPOOHUITBI MiHEpAIbHUX TOOPUB, MIHEPAbHUX KOPMOBHUX JO-
0aBOK.

17. 3aranpHa xapakTepucTHKa eleMeHTiB V-A rpynu. XapakTep 3B’43KIB Ta CTYINEHI OKHC-
HEHHSI €JIEMEHTIB y CIIOJIyKaX.

Ximiga cnonyk Hitporeny. OnepskaHHS 1 XiMiuHI BJIacTUBOCTI cnoiiyk Hitporeny: amoHiaky,
aMoOHi# rizpokcuay, okcuaiB HitporeHy, HiTpaTHOI Ta HITPUTHOT KUCJIOT, HITPATiB, HITPUTIB. A30THI
nobpusa. Bukopucrtanus crnonyk HitporeHy sik XiMIYHMX KOHCEPBAHTIB.

Ximist crionnyk @ocdopy. Oxeugun Pocdopy. OnepxanHs 1 XiMidHI BIaCTHBOCTI (hocdaTHUX
KHCJIOT, iX coseifl. AcopTuMeHT (ochopHuX H00pHB, KOpMOBUX (ocdatis. IX XiMiyHi BlacTHBOCTI,
OCHOBH CIIOCO0OIB O/IepKaHHS.

18. IlonoxkeHHA MeTaJiB y MEpIOAMYHIN CHUCTEMi €NEeMEHTIB. 3arajibHa XapaKTepHCTUKa Me-
TajiB. OcoOJIMBOCTI €IEKTPOHHOI OymoBU iX aToMiB. Di3WyH1 Ta XiMIYHI BIIACTUBOCTI METAIB.
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3aKOHOMIPHOCTI 3MiHHM XIMIYHOT aKTHBHOCTI METaJliB y Mepiojax i rpynax mepioJuyHoi cucte-
MU. EneKTpoxiMiuHU# psia HApyr METaliB Ta BUCHOBKH 3 HHOTO.

Harpiit, Kaniii, Marniii, Kanpmiii sk 0i0J0T19HO aKTHBHI €J1eMEHTH. ATOMHI XapaKTEPUCTHKU
€JIEMEHTIB, THUIIOB1 CTYIICHI OKHCHEHHS Y CIIOdyKaX, (i3W4HI Ta XiMi4HI BIacTUBOCTI. JloOyBaHHS Ta
X1Mi4Hi BIaCTHUBOCTI CHIONYK eneMeHTiB. Kamiitai noOpusa.

Coumni kanbiito sk ae3iHgikyroun 3acobu. Cromyku Kanplito y ciibChbKOMY TOCIIOAApPCTBI, TBa-
PUHHHUIITB1, BAPOOHUIITBI Ta mepepoO1li MpOoAYyKIlii TBAPUHHUIITBA.

OcobmuBocTi enekTpoHHOi OymoBH artoMiB eneMmeHTiB miarpyn Kympywmy, I{unky, Manrany,
poaunu ®epymy. TUIOBI CTYIEHI iX OKUCHEHHS y CIIOJIyKaxX. Y4acTh crioyyk OiorenHux metaiis (Cu,
Zn, Co, Ni, Mn Ta iH.) y nporecax, 1110 Bi0yBalOTbCs y KUBIN MPHUPOJIi, BOJOWMAX: HOHHOTO OOMIHY,
riIpoIi3y, OKUCHEHHSI-B1IHOBJICHHSI, KOMILIEKCOYTBOPEHHS.

18. OcobmuBocTi opraniynux crnojyk KapOony. Teopis xiMiuHOT OyJ0BH OpPTraHIYHHX CIOJIYK
O.M. ByrnepoBa. Tunu XiMiuHMX 3B'I3KiB B OpraHIYHHUX CIOJyKax. bymoBa i 0coOIMBOCTI MOIBIi-
HOTO 1 MOTPIHOTO 3B'A3KiB, G- Ta T-3B'SI3KU. [IOHATTS Mpo roMoJoTivHi psinu, GYHKIIOHATIBHI TPY- TH.
Knacudikarisi, HoMeHKJIaTypa Ta i30Mepisi OpraHIYHMX CHONyK. EnexkTpoHHa OymoBa, peakiiiiHa
3/1aTHICTh, TUIIW PEAKI[iil OPraHIYHUX CIOIYK.

20. T'anorenoBoani. EnexTpoHHa i mpocropoBa OyaoBa alikaHiB, aKeHIB, alKiHiB. ['omooriu-
HI psaM, 130Mepis, HOMEHKJIaTypa (TpUBiabHA, pallioHalbHA, MiXkHapoaHa). [IpupomHi mxepena mo-
OyBanHs. Di3W4HI Ta XiMiuHI BIacTUBOCTI. OCHOBHI MOHATTS XiMil MOJIMEPHUX CIIOJYK: €JIeMEHTa-
pHUH JIAHITFOT, MOHOMED, TOJIIMEp, peakilii mojaiMepu3alii, momkoHaeHcarii. Peakmii mommepu3artii
eTUJICHY, [IPONUIEHY, 1300yTUIICHY. 3aCTOCYBAaHHS BYIJIEBOJIHIB.

Apomarnyni ByrieBogHi (apenu). Enekrponna OymoBa Gen3eHoBoro sapa. HomeHkmarypa ta
i3omepist moxigHux OenzeHy. CrocoOu noOyBanHs. Di3wyHi Ta XiIMIYHI BIACTUBOCTI. 3aCTOCYBaHHS
OeH3eHy Ta HOro MOoXiIHUX.

21. TanoreHomnoxijgHi BYTrJeBOHIB. [3omepis Ta HoMeHKIaTypa. Criocobu oxepkaHHs. Pizu u-
Hi, XIMIYHI BJIACTHBOCTI.

22. Crouptu i ¢enonn. Hacuueni omnoaromui crimptu. Kitacudikarisi, HOMEHKIATypa, i30Me-
pis. 3aranpHi Metoau A00yBaHHA. Di3uyHI Ta XiMI4YHI BJACTUBOCTI: B3a€MOJiA 3 JIY’)KHUMH MeTana-
MU, 3aMIIIEHHs TIAPOKCUJIBHOI TPYNH Ha TajloTeH, B3aEMOiS 3 KUCIOTaMHU (OJIepXKaHHS €CTepiB),
BHYTPILIHBOMOJIEKYJISIPHA Ta MDKMOJIEKYJISIpHA JETiApaTanisi, OKUCHEeHHA. [IOHATTS mpo HeHacH4eH1
OJIHOAaTOMHI CIUPTH. 3aCTOCYBAHHS CHHUPTIB y TEXHOJIOTISIX BUPOOHMIITBA 1 MEPEpPOOKH MPOAYKIIL
TBapUHHUIITBA.

JIBOXaTOMHI (€TUJICHIJIIKOJIb) Ta TPhOXAaTOMHI cUpTH (Tiinepos). Homenknarypa. JloOyBan- Hs.
@di3uyHI Ta XIMIYHI BIaCTUBOCTI.

®enonu. bynosa, HomeHkIatypa, i3omepis. [Ipupoani mrepena. Ciocodbu no0yBanHs, Hizuy- Hi
Ta XIMIYHI BJIACTUBOCTI: peakKIii (YHKIIOHANbHOI TpyNu, OEH3EHOBOTO KUIbI (€l1eKTpodiIbHE
3aMIlIEHHS B apOMaTUYHOMY SI/Ipi, OKUCHEHHS ). 3acTOCYBaHHs (DeHOJy Ta HOro MOXiTHUX.

23. Okcocnonyku: anpjaeriiu, ketoHu. Knacudikaris, HomeHkinarypa. Emekrponna Oynoa
kapOoH1TpHOI TpynH. CriocoOu noOyBaHHs. Di3uyHI Ta XiMi4HI BIacTHBOCTI: OKpeMi MpeICTaBHH- KU
(dbopManbaeria, OTOBUN ajbAETi], alleTOH. 3aCTOCYBaHHS OKCOCIOIYK Y TBAPUHUIITBI.

24. Kapb6oHoBi kucioT Ta ix (yHkiioHansHi noxigHi. Knacudikamis Ta HOMeHKIaTypa Kap-
O00HOBUX KUCIOT. bynoBa kap6okcminbHOI rpynu. OmHO- 1 ABOXOCHOBHI HacHMueHi KapOOHOBI KHCIIO-
. Di3uYHI Ta XIMIYHI BJACTUBOCTI: peakIlii 3a y4acTio aroma ['iAporeHy Ta riapoKcuiry KapOOKCH-
JBHOI TPYIH, pauKaiiB KapOOHOBUX KHUCJIOT. DYHKITIOHATBHI MOX1HI KapOOHOBHX KHUCIOT: €CTEpH,
aMmiu, TaJOTeHaHTIAPUIM, AaHriApuaM, HITpuiIH. OKpeMi MpeICcTaBHUKH: METaHOBAa, €TaHOBA,
CTeapMHOBa, NMaJIbMITHHOBA, IIaBJeBa, OYPIITHHOBA KUCJIOTH. 3aCTOCYBAHHS HACMYEHHUX KapOOHOBHX
kuciot. Kapbamin, ogepskaHHs 1 3aCTOCYBaHHS y IepepoOIli MPOAYKIIii TBAPUHHUIITBA.
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HenacudeHi o1HOOCHOBHI KapOoOHOBI kucinoTu. Homenkiatypa, Gpi3udHi Ta XiMiyHi BIaCTHBOCTI.
Buii HeHacuveHi KapOOHOBI KUCIIOTH: OJICTHOBA, JIIHOJIEBA, JIIHOJICHOBA.

25. XKupwu. Ilommpenns B mpupoi, ckiaa, OymoBa. BiaMiHHICTE TBEpAUX JKUPIB Bij PIJIKHX.
XiMi4HI BJIACTUBOCTI: OMUJICHHS, TipOreHi3allis, 3TipKHEHHS XUPIB, MmomxiMepu3aiis onid. TexHiuyHa
nepepoOKa KUpiB, BUKOPUCTaHHS. Muiia, IITYy4YHI MHIOU1 3aCO0H.

26. TloHaTTs mpo apomaTtuyHi KapOOHOBI kucinoTh. JloOyBaHHS Ta BIACTUBOCTI OCH30MHOI KH-
cnotu. 'impokcukucinotu. HoMmeHnkmarypa, 13omepis. JloOyBaHHS Ta XiMiuHI BJIACTUBOCTI OJHOOCHO-
BHHX T1APOKCHKHUCIOT. HallBaKuBiIII MPEACTaBHUKH: TJIIKOJEBa, MOJIOYHA. bararooCcHOBHI TiIpoK-
CHKUCIIOTHU: 10JTyuyHa, BUHHA, TUMOHHA. 3aCTOCYBaHHS Y TBAPUHHHIITBI.

OHOOCHOBHI aNBJETII0- 1 KETOKUCIOTH: MPOBUHOTPaHA, aeToonToBa. JloOyBaHHS Ta XiMmi-
YH1 BJIaCTUBOCTI.

27. Byrneponu. Knacudikaris ByrieBomiB. MoHocaxapuau: anpao3u (pubdo3a, J1e30KCHpHOO0-
3a, TIJIIOKO3a, MaHO03a, rajiakTosa), kero3u (ppykrosza). bymosa. Posropuyti i nuxmiuai dopmu. [o-
OyBaHHs, (i3U4HI Ta XIMIYHI BIACTHBOCTI. 3HAUYCHHSI MOHOCAXaPU/IiB JUIS KUBHUX OPTaHi3MiB.

Hucaxapunu: 6ynoBa, 1oOyBaHHs, ¢i3UyHI Ta XIMIYHI BIACTUBOCTI. BiTHOBIIIOIOUI THMcaxapu- AU
(ManmpTO3a, JaKTO3a, 1e100i03a), HEBIAHOBIIOIOUl aucaxapuau (caxapos3a). 3aCTOCYBaHHS JAHca-
XapU/IiB.

[Momicaxapuau: Kpoxmaib, TIKOTEH, Ieo03a (KiiTkoBrHa). bynosa. Criocobu noOyBaHHS Ta
YTBOpEHHs B pupoAi. Pi3udHi Ta XiMi4HI BIACTUBOCTI, 3aCTOCYBAaHHSI.

28. Awminn. Knacudikarisa aminiB. AmidaThuHi aMiHU: HOMEHKIATypa, A100yBaHHA, (Qi3u4Hi Ta
XiMi4YHI BIAacTUBOCTI. ApomartuuHi amiHu: aHimiH. J{oOyBanHs aHiniHYy (peakuis 3iHiHA). XiMmiuHI
BJIACTUBOCTI aH1TiHY. 3aCTOCYBaHHS aHUTIHY.

29. Awminokucnotn. Krnacudikaiisi aMiHOKACIOT: HEHTpasbHi, MiaMiHOKapOOHOBI, JUKapOOHO-
Bi, apOMaTUYHi, TETEPOLMKIIUHI, CyIbQYpPOBMICHI, 3 1HIIMMH (YHKI[IOHATLHUMH TPyIaMH; 3aMiHHI,
He3aMmiHHI. HomeHknaTypa Ta i3oMepist amiHokucioT. Criocobu ozaepkaHHs, (i3uyHi Ta XiMidHI Bia-
CcTUBOCTI. AM(pOoTepHa MPUPO/Ia aMIHOKHUCIIOT. biosioriuHe 3HaYeHHs] aMIHOKUCIIOT.

30. MenTuam Ta Oinkm 3araigbHa XapaKTePHCTUKA MENTHIIB Ta OinkiB. HomeHkmaTypa menTH-
niB. Ilentumuuii 3B'130k. Crocobu oxaepkaHHs Ta BinacTuBocTi. Kmacudikamis Oinmkis. IIpocti i
CKJIagH1 O1TKK. XapaKTepUCTHKa OKpeMHX Ipymn OuIkiB. bBynoBa OiIKOBMX MOJIEKYJ: IEpBUHHA, BTO-
pUHHA, TpeTHMHHa CTpyKTypa. CuHTe3 mosinmenTtuaiB 1 OunkiB. BrmactuBocti OunkiB. bionoriune Ta
MpaKTUYHE 3HAYEHHS O1JIKIB.

31. MonsArTsa npo rerepounkiivyni crnoiayku. Knacudikanig. [ToHATTS nmpo apomMaTuyHICTh Tre-
TEPOLMKIIYHUX cUcTeM. [I'ATHYSICHHI HITPOT€HOBMICHI I'e€TEpPOLUKIM 3 OJAHUM TIeTepoaToMoM (IIi-
pon). Ilommupenus B npuponi (xiaopodin, remin). OaepkaHHs Ta XiMI4HI BIAaCTUBOCTI mipoiy. [lipu-
JUH SIK MPEACTaBHUK IIECTUUWIEHHUX HITPOT€HOBMICHUX TreTepolukiIiB. OCHOBHI BJIACTUBOCTI MIpH-
nuny. HikotnHOBa Kucnora, HikoTuHamia. [ToHATTS po anmkamoigu.

[TonsaTTs mpo HykiIeoTHUaAH, HykIeonporteinu, Hykneinosi kucinotu (JAHK, PHK) ta ix Gionori-
YHE 3HAYEHHS.

32. OCHOBHI TPHUHIMIIA Ta TIOHATTA SAKICHOTO XIMIYHOTO aHamizy. Makpo-, Mikpo-,
HaniBMikpoMeTou. [IoHATTS mpo XiMIYHI peakTHBH, aHAJIITHUYHI peakuii, BuMoru 1o Hux. [locyn ta
PEaKTUBHU B SIKICHOMY HaIliBMiKPOMETO/II.

SIKicHI aHamITMYHI peakuii, iX YyTJIUBICTb, CHEIM(IUHICTb, CEIEKTUBHICTh. [ 'pymoBi, cene K-
THBHI Ta crienudiyHi peareHTH. [[poOHMII Ta cucTeMaTUYHUIN aHai3.

AmHani3 kaTioHiB. AMoHIauHO-pocdaTHa Kimacudikamist kartioHiB. Ileprma, npyra, Tperts
aHAJITUYHI TPYIH KaTiOHIB. 3arajbHa XapakTepucTuka. Jlist rpymnoBoro peareHry. SIKicHI aHaliTH Y- Hi
peaxIiii BUSBICHHS.

Amnani3 anioniB. Knacudikaris anionis. [lepmma, mpyra, Tpers aHalmiTU4YHI TPpynu aHIOHIB. 3a-
rajibHa XapakTepuctuka. J[is TpymoBux peareHTiB. SIKiCHI aHaITUYHI peakIlii BUSBJICHHS aHIOHIB.
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CriocoOu miArOTOBKM PEYOBHMH JI0 aHAII3y: PO3YMHEHHS, CIIABJIEHHsS, MiHepai3alis 0i0Jori-
yHUX 00’ €kTiB. OCHOBHI €Tanu aHalli3y KpUCTATIYHOI pEYOBUHH HEBIZJOMOTO CKJIany.

33. 3aranpHa XapaKTepHUCTHKA Ta OCHOBHI MOHATTS KUTbKiCHOTO aHami3y. Knacudikaris ta cyTsh
XIMIYHHX METOMIB KUTBKICHOTO aHami3y, IX mepeBard Ta HefAomiku. TexHika poOoTH, po3paxyH- KU Ha
npukiana kopMoBux (ocdaris, coneir mikpoenemeHTiB. ParioHanpHMI BUOIp METOIB KUJIbKI- CHOTO
aHaizy.

OCHOBHI TIOJIOXKEHHSI Ta CyTh IpaBIMETpU4YHOTO aHamizy. CraructuuHa oOpoOka Ta y3araib-
HEHHsI pe3y/IbTaTiB aHaTi3Yy.

34. OCHOBHM TUTPUMETPUYHUX MeTOHIB aHauizy. CyTb METONy KHCIOTHO-OCHOBHOI'O THUTpY-
BaHHS Ta MOT0 MOXJIMBOCTI. KpHBi TUTpYBaHHS, TOUKA eKBiBaJIeHTHOCTI. [IOHATTS mpo iHaUKaTOpH, iX
BUOIp, MOMWIKA THUTPYBaHHS. BuMOrn n0 cranmapTHMX po3uuHiB. IIpuroryBaHHs CTaHIApTHUX i1
pobounx po3umHiB. [IpakTHuyHe 3acTocyBaHHS METOJy Ha NPHUKIAIl BU3HAUYEHHS THMMYacoBOi TBEp-
JOCT1 BOJY, KUCJIOTHOCTI MOJIOKa, BMICTY O1JIKa B MOJIOLI.

35. MeTtoau OKHMCHO-BITHOBHOrO THUTpyBaHHs. llepmanranaromerpis. 3arajbHa XapakTepHc-
THKa, CYTh Ta MOXJIHMBOCTI MeToxy. CtaHmapTHi Ta poOoui po3unHH. Po3paxyHKH, TeXHIKa MPHUTOTY-
BaHHS 1 BU3HAYCHHsI KOHIIEHTpallli pO3YMHY IIABJIEBOI KUCIOTH Ta Kaliii nepmMaHraHary. BusHauen- Hs
KoHIeHTpauii HoHiB Ppepymy (I1), BMicTy HiTpuTiB. OCHOBHI IPUHLIUITM METOAY HOAOMETPIi.

36. MeToa KOMILIEKCOHOMETPHUYHOTO THUTpyBaHHs. KoMIekcoHu Ta X XiMiuHI BIACTHBOCTI.
[TonsaTTs mpo Mmeran-iHaukaropu. PoOoui po3unHM METOAY Ta YMOBH BHUKOHAHHS KOMIUIEKCOHOMET-
PUYHUX BU3HAUY€Hb. 3aCTOCYBaHHS METOAY KOMIUIEKCOHOMETpIi /JJIsi BU3HAYEHHs 3arajbHOI TBEPJO-
cti Boau, koHueHrpaii Kampuito, Marnito, Lluaky, Manrany, Kynpymy, ®epymy, KobanbsTy Ta iH-
IIUX MaKpo- 1 MIKPOEJIEMEHTIB.

37. Knacuikanis ¢isuko-XiMiuHHX METOZIB aHami3y. Ix cyTh Ta MoxuBocTi. [lepcrekTuBH

PO3BHUTKY 1 3aCTOCYBaHHS Cy4YacCHHX METOIIB (i3MKO-XIMIYHOTO aHaNi3y UIsi MOHITOPWHTY
3a0py/- HEHHs MOBITPS, SKOCTI BOAW Yy NPUPOAHIX Ta WITYYHUX BOJOHMMAax, BU3HAUEHHS CKIIAAy
MIHEpaJIbHUX KOPMOBUX J100aBOK, CKJaay Ta SIKOCTI KOPMIB, CUPOBHMHH, MPOJYKIi TBApUHHUIITBA,
1HIIKX 610710~ MYHUX 00’ €KTIB.

38. IloBepxHeBi sBHIIA Ta IX MPAKTUYHE 3HAYCHHS. 3B 530K TOBHOI Ta BUIBHOI IMOBEPXHEBOI
e”eprii. [loBepxHeBuil HATAT PiTUH Ta METOAM MOr0 BHU3HAuUEHHS. BIiuB pi3HMX mapameTpiB Ha MO-
BEpXHEBUM HATAT piauH. PI3UYHMIA 3MICT MOBEpXHEBUX sBUIN (aacopoOiii, koresii, aaresii). Cop 0-
LifHI Tpolecu Ta iX TEOpeTHYHe OOTpyHTYBaHHsS. AncopOuis (izmuHa Ta XiMiyHa (XeMOCOpOILLis).
Ancopbentu, ix kiacudikamis Ta 3acrocyBaHHA. lloBepxneBo-akTuBHI (IIAP) 1 moBepxHeBo-
iHakTHBHI pe4doBUHU. [loBepxHeBa akTuBHICTH. ['impodimbHi Ta TiapodoOHI TBepai Tina. SBuIa
3MOYYBAaHHS Ta PO3TIKaHHS, iX MPAKTUYHE 3HAYCHHSI.

39. I'ereporeHHICTh Ta AMCIEPCHICTH SIK O3HAKM 00 €KTIB KOJIOINHOI XiMil. 3aranbHi ysBIEHHS
npo aucnepcHi cucremu. Kinacudikarist TUCIEpCHUX CUCTEM Ta METOJH 1X OJep KaHHS.

[ToHATTS TPO MIKPOTEeTEpOTreHHI CUCTEMH: CYCIEH31i, eMyibCii, MiHU, aepo30Jii, MOPOIIKH.

Mertoau iX omep>kaHHs, BIACTHBOCTI.
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3pa3Kku KOMMMEKTIiB TeCTiB ANs BU3Ha4YeHHSA PiBHA 3aCBOEHHSA 3HaHb
CTyAeHTamMu

Konokeiym 3 modynto Ne 1
«3aranbHa Ximisi»

Bapianm Ne 1

1. OxapakTepusyBaTy XiMi4HI BJaCTUBOCTI CyJIb(aTHOI KUCIOTH.

2. CxacTu piBHSHHS peakKiliid, 3a TOIOMOTOI0 SIKUX MOKHA 3MIMCHUTH TaKi
neperBopeHHs :X—P205— H3PO4 — Cuz(POs)2 — Cu(CHsCOO), —
CH3COOH

\
Caz(PO4)2— H3PO4 — Zn3(PO4)2 — Na2ZnO2— ZnCl>

Hamucaru Bci MoxiuBi peakiii, mo BigOyBatoThes Mik ¢epym III) rigpoxcuaom i xmopu
JTHOIOKHCIIOTO. JlaTh Ha3By MPOIYKTaM PeaKIIiid.
3. 3akiHYMTH PIBHSHHS peaKIliii:

Ca(OH)2 + N2O3 — AgNOs3 + HCI —
KOH +Fez(S04)3 — Zn(OH)2 + Ca(OH), —
CoO + HBr — KHCO3+ KOH —

4. Cxnacta CTpyKTypHO-TpadiuHi hopmynm cronyk: Kaiii cynabgary, manrad (1)
T1IPOKCOHITpA-TY, KaJbIii KapOOHATY, HITPATHOT KUCIOTH.
5. JlaTu BiAmoOBII Ha TSCTOBI 3aBJIaHHS:

1. BcTaHOBITL BiANOBIQHICTL MiX KNacom HeopraHiYHMX CMOMyK Ta iX NpUKNagamu:
A okcuamn 1. H3POas 5. N20s
B OCHOBM 2. Ca3(POa)2 6. NaOH
B KucrnoTu 3. CuO 7. Ca(OH)2
r coni 4, CuSO0q4 8. HNO3

2. Coni, ytBopeHi kucnototo H2SO4, HasnBaroTbCH ...

|~ (8nuwims 8idroeids 00HUM C1080M)

3. Cinb Cr2(SO4)3 yTBOpPIOETLCA Nifg Yac B3aemogii HSO4 3:
| 1. Cr(OH)s; 2. CrOg; 3. Cr203 4. H2Cr205.
4. CTOCOBHO KUCNMNX CONeN BipHUMM € TBEPAXKEHHSA:

1. NPOAYKT HEMOBHOMO 3aMiLLLEHHSA TiAPOKCUITbHMX FPYMN OCHOBM Ha KUCITOTHMIN 3aJIULLIOK;

2. NPOAYKT HEMOBHOIO 3aMilLleHHs rigporeHy 6araTooCHOBHOI KMCNOTW Ha MeTan Yu NOH aMOHilo;
3. yTBOPIOKOTLCA NiA Yac B3aEMOSii HaAMLLKY KUCNOTU 3 OCHOBOI;

4. yTBOPIOIOTLCA Mif 4Yac B3aeMOpji HAANULLIKY OCHOBM 3 KUCIOTOHO.

5. Bzaemogpieto kynpym (ll) rigpokcuay 3 optochocchaTHOO KACIIOTOK MOXKHa OTPMMaTH (3anexHo Bif YMOB)
TaKy KinbKicTb conem ...

(enuwims gipHy 8i0rnoeidb yugpoto, Cknadime PiBHSIHHS peakuil)

6. MpoaykTom B3aemoaii HaTpin rigpokcuay 3 KapOboHaTHOK KUCNOTOK € KUCHa Cinb cknagy ...
(enuwimb ¢pbopmyry i Ha3ey uiei cori)
7. Bci coni cepeaHi B paai cnonyk:

1. FeOHCOs, CaOHCI, CuOHNO3,
2. NaHCOs,  ZnHPOs, Cu(HCO3):;
3. CuSO45H20, Cu(NO3)2, MgCla.
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Konokeiym 3 modynto Ne 1

«3aranbHa Ximisa»
Bapianm Ne 2
1. Oxapakrepu3yBaTH XiMiYHi BIIACTHUBOCTI KaJIbIii T1APOKCHITY.
2. CxiacT piBHSIHHS pPeakKiliid, 3a TOMOMOTOI0 SKHUX MOKHA 3MIMCHUTH TaKi
€pETBOPCHHS :
S— SO02—> SOz > TZSO4 — (NH4)2S0s4 — NH4OH — NH3z — (NH4)2HPO4;

|
NaS0s —-X— Caz(POs)2—>Ca(H2PO4)2—>H3POs—>H4P207;

3. Hamcaru Bci MOXIHBI peakirii, mo BigOyBatoThes Mixk kKynpyM (II) rimpokcuaom Ta
HITPATHOIOKHUCIIOTO0. JlaTh Ha3By MPOAYKTaM PEaKIliid.
4, 3akiHYMTH PIBHSHHS pEaKIiil:

N2Os + H.O — Pb(NOs3), + KJ —
Ca(NO3)2 + K3POs — Al(OH); + KOH —
| SOz + MgO — NaOH + NH4Cl —

5. Cknactu crpykrypHo-Tpadiuni dopmynu crnonyk: depym(Ill) murinporendocdary,
HATpiil CUIIIKaTy, IMHK T1IPOKCOHITPATY, AIOMIiHIN T1IPOKCUIY.
6. JlaTu BigmoBial HA TECTOBI 3aBAAHHS:

1. BcTaHOBITL BiANOBIAHICTb MiX XiMiYHMMM BNAacTMBOCTAMM OKCUAIB Ta iX NpPUKNagamMu:
A OCHOBHWIA OKCUA, 1. Sb203 5. PbO>
B  KucnoTHuIA okeup, 2. N203 6. SO3
B  amdoTtepHui okeug 3. Li2O 7. CaO

2. Coni, yTBOpeHi kucnototo H:S, HasuBarTbCA ...

(snuwims 8ipHy 8i0rnogidb 0OHUM CII080M)

3. Cinb MNSO4 MoxHa oTpumaTtu B3aemogieto H2SO4 3:
1. MnOz2; 2. MnO; 3. Mn207; 4. KMnOea.
4, CTOCOBHO OCHOBHUX coOrel BipHUMU € TBEPAXKEHHA:

1. npoayKT HenoBHOro 3amilleHHa OH" rpyn OCHOBW Ha KUCIOTHUM 3a5ULLIOK;

2. MPOAYKT HEMOBHOMO 3aMILLEHHS TiAPOreHy KUCIOTU Ha MeTan Yu NOH aMOHito;
3. yTBOPIOIOTLCA Mif, Yac B3aEMOA|i HAAMMLLKY KMCIOTU 3 OCHOBOIO;

4. yTBOPIOIOTLCA Nif, YaC B3aEMOZITi HAAIMLLIKY OCHOBU 3 KUCIOTOH0.

5. B3aemogpiceto chepym(lll) rinpokecnay 3 cynbcaTHOI KMCNOTOK MOXHA OTPUMATK (3anexHo Big yMoB)
TaKy KinbKicTb conewn ...

(enuwimsb 8ipHy 8i0rnosidb yugporo, cknadimpe pigHHHSA peakuit)

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

(enuwimb ¢hopmynu i Ha3eu Yux CriosykK)

7. Bci coni kucni B pagi cnonyk:
1. AIOHSOa4, MgOHCI, FeOHNOs;
2. LiIHCOs3, CuHPOy4, Mn(HCO3)z2;
3. FeSO4+7H20, Ni(NO3)2, MgCla.
4 FeOHSOq, Ni(NO3)2, KH2PO4.
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Konokeiym 3 modyso Ne 2

«Ximift GioreHHMX enemMeHTIiB Ta iIX HAUBAXITUBILLMX CMONYK»
Bapianm Ne 1

I. datu oOrpyHTOBaHy BIiANOBiIb, YA Ma€ a30T y CIOJYKax TaKh >X CTYIEHI
OKHCHEHHSI, K (ochop. HaBecTu 1 MOpiBHATH NMPUKIIATU CITOTYK.

2. Ckyactd MOJIEKYJISIpHI Ta WOHHI DPIBHSHHS peakilii OOMiHY, TIIpOJIi3y COJIeH,
KOMILIEKC O- YTBOPEHHs. JlJIi OKMCHO-BIIHOBHHX PEaKIliid CKJIACTH CXEMY EJIEKTPOHHOTO
OanaHCy, BKa3aTH OKMCHHUK 1 BITHOBHUK.
MnSO4 + HOH <
KOH + (NH34)2SO4 —

K2Cr07 + NaNO2 + H2SO4 —
H.02 + NaJ + H.SO4 —

AlF; + NaF 40 — KMnOs + (NH4)2S + H20 —»
H.S + HCIO - S+ HCI.. .+ ... J2 +Brz+ HO —»

PbO, + MnSO4 + H,SOs — HMnO4 + ... 10.  10. Cu + H2SO04 xomy, —

3. Jlatm BiaIOBiAl HA TECTOBI 3aBIAHHS:

abrwn e
© XN

1. BcTtaHOBITb BiANOBiIQHICTb MiX KNacaMu ByrneBOAHIB Ta iX 3aranibHUMu dopmynamvm.

A. AnkaHu 1. CnHzn
B. AnKiHn 2. CnHan+1
B. Ankagienm 3. CnHans+2
r. Ankenu 4, CnHan2
5. CnHn
2. XnopugHa KucnoTa € BigHOBHUMKOM Nifg Yyac B3aemogii 3:
1. PbOy; 3. CuO;
2. Ag20; 4. Fe203
3. B OB-peakuisix BNacTMBOCTIi TUNOBOro BiAHOBHMKA MalOTb:
1. NaJd, NHs, FeSOyg;
2. KMnO4, HNO3 poss., K2CrOs;
3. NaNOZ, HNO3 KOHLL. C|2;
4. Cr2(S04)3, K2S, Al.
4. BaneHTHicTb Ta cTyniHb OKMCHEHHA HiTporeHy B NH4Cl ctaHOBUTBL, BiANOBIAQHO ...
(8nuwims 8ipHy 8i0rnosiob yugpamu)
5. ®drniyop y cnonykax MoXe BUSIBIIATU CTYNEHi OKUCHEHHA:
1. yci napHi Big 1- go 7+; 3. yciHenapHi Big 1- oo 7+;
2. yciBig 1- o 1+; 4. 1-.
6. Mn* B Ny)kHOMY cCepefOBMLLi NPUIMAE ... eNeKTPOHIB:
(enuwimsb 8ipHy 8i0rMo8idb yughporo)
7. BcTaHOBiITbH BiAnNoOBiAHICTL MiXk OKCMAOM HemeTany Ta KMCIOTOlo, Lo MoMY BignoBigae:
A SO2 B N203 1. HNO2; 3. H2SO03;
B SOs3 r N20s 2. HNO3; 4, H2SOa.
8. H202 y pasi Bzaemogii 3 Fe2(SOa4)z: B KUCNTIOMY cepeaoBULLi YTBOPHE CMOMYKY ...
(enuwimb ¢bopmyriy Criosyku)
9. BcTaHoBITb BignoBigHICTL MiXk cxeMaMu NepeTBOPEHb Ta KiNbKICTIO €NEeKTPOHIB, WO 6epyTb Yy HUX
y4yacTb:
A Cal —» Ca* 1 +2¢;
) ARt — Al0 2. -28;
B A0 — AR+ 3 -3¢;
r Cu?* - Cu° 4, +38é.
10. BcTaHOBITL BignoBiAHICTb MiX KnacaMu opraHiyHMx cnonyk i PyHKUioHanbHUMU rpynamum i ixHix
MoreKynax.
A. | Cnuptn 1. -O0-C(O)-R
B. | Anbperigun 2. - COOH
B. | Ectepu 3. - OH
. | KapboHogi kucnoTu 4. e ®)
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Konokeiym 3 modysnto Ne 2

«Ximif 6ioreHHUX enemMeHTIB Ta IX HANBaXNMUBILLMX CMONYK»
Bapianm Ne 2
1. IlpokoMeHTyBaTH,  SKUMH  XIMIYHAMH  BJIACTUBOCTSMH  BIJIPi3HSIOTHCS
KOHI[EHTpOBaHa Ta po30aBieHa HiTpaTHa Kuciora. HamucaTu BiANOBIAHI PiBHSHHS
peaxiiii.

2. Ckyactd MOJIEKYJISIpHI Ta WOHHI PIBHSHHS peakilii oOMiHY, TIIpOJIi3y COJeH,
KOMILUIEKCOYTBOPEHHs. JIJIi OKWUCHO-BIIHOBHHX PEAaKIid CKIACTH CXEMYy EJIIEKTPOHHOTO
OanaHCy, BKa3aTH OKHCHHUK Ta BiIHOBHUK.

1. Zn(NO3); +HOH < 6. K2SO3 + KMnO4 + H.0 —
2. Fe(OH)3z + H2SO4 — 7. CrCl; + H,O2 + NaOH —
3. Cuz(PO4)2+ NH4OH (ann) — 8. MnO; + NaBr + H,SO4 —»
4. (NH4)2Cr07 5 N2 + Cr03 +... 9. NaNO; + KJ + H,SOs4 —
5 KJ +KJO3 +HC1 — J; + ... 10. Zn + HNO3 po36. —>
3. Jlatu BiIOBiAl HA TECTOBI 3aBJAHHS:
1. BcTaHOBITbL BigNOBiIAHICTb MiXk CXeMOIO NepPeTBOPEHHS Ta KiNIbKiCTIO €NMEKTPOHIB, WO 6epyTb Y HbOMY
yyacTb:
A Cr¥* — CrO4* 1 +66;
b CrO4% — Cr3; 2 -3¢
B Cr207%— 2Cr3*; 3. +3¢g
r 2Cr3* - Cr072— ; 4 -6é
2. Bnnue cepepoBuwa Ha npoayktu OBP BnactMBui peakuisiM 3a y4yacTio:
1. cnonyk Cynbdypy; 3. cnonyk Xpomy;
2. cnonyk MaHraHy; 4.  cnonyk ®epymy;
3. HemeTanu po3tawoBaHi B... niarpynax nepioagnyHoi cuctemm
(enuwims nponyujeHe croeo)
4. B3aemogpitoum 3 kKMCHeM, HemeTanu yTBOpPIOKThb:
1. OCHOBHI OKCUAW; 3. amoTepHi okcuay;
2. KWUCIOTHI OKCUOMU; 4. KUCNOTHI i aMpoTepHi okcnam
5. Po3sTawyiTte ranoreHn B NopsAAKy 36inbLIEHHA XiMiYHOT aKTUBHOCTI:
1. Br; 2.J; 3. F; 4. ClI.
(8nuwims 8ipHY MOci008HICMb)
6. BcTaHOBITL BignoBigHICTbL MiXX HEMETariom Ta eneKkTPOoHHO hopMyrnolo Moro aTtoma:
A Si B Cl 1. ..3s23p5; 3. 2s22p';
B o] r B 2. ..3s23p% 4. 2s22p*
7 ' MpencTaBHUKM OQHOrO rOMOJIONiYHOIO PAAY BiApPi3HATLCA MiX CO6OHO:
' 1 eneKTpoHHO Bya0BOD
2. 3arasnbHoI0 XiMi4HO POPMYNOoI0
3. yucnom rpyn - CHs
4, opHieto abo kinbkoma rpynamu - CHz -
5. Tunom ribpuamsayi opbitanei atoma kapb6oHy
8. BcTaHOBiTL BignoBigHICTL MiXK CNONYKOKO Ta CTyneHeM OKUCHEeHHS HiTporeHy B Hii:
A N2 B NaNOs3 1. 3-; 3. 3+;
3 HNO2 I NHs || 2. 0; 4. 5+
9. AxTuBHicTb MeTaniB ypsaagi Li > Na—> K — RH — Cs:
1. 3meHwWwyeTbCS; 3. He 3MIHIETbLCS;
2. crno4yaTKy 3poCTa€ NMoTiM 3MEHLLYETLCS; 4. 36inbWyETbCS.

10. | B enektpoximiyHOMY psifi cTaHAapTHUX efIeKTPOAHUX NOoTeHuianiB meTaniB 3niBa HanpaBo BiAHOBHa
3paTHiCTb MeTaniB

| (8nuwims 8ipHy 8i0n06i0b 0OOHUM C/1080M)
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Konokeiym 3 modysro Ne 3
«OcHOBM aHaNiITU4YHOI XiMii»

Bapianm Ne 1
1. Hamectu ocHOBHI npuHIMIHU po3aiieHHs katioHis II-A, II-b, I11-oi aHamiTHYHUX TPYyTL.
2. 3BampomonyBaTH Xif aHamizy coii ckiaaxy Ca(NOs)2.
3. 3a HaBeJCHUMH CIIOCTEPEIKEHHSIMU BU3HAYUTHU SIKICHUHM CKIIAJ COJI:
e  Ciib OLI0r0 KOJIBOPY, BOJIOPO3UNHHA,
e  Posunn comi + (NH4)2HPO4 + NH4OH NHACI_, Al
o A+ NH4OH uapmmox — 0Caa He POZUUHSAETHCS;
e A+ CH3COOH — po3uus;
e Posuun comi + K2Cr,07 — k0BTHIT 0caj HE YTBOPIOETHCS;
e Posuun com + NaBiOz + HNO3z — kouip po3unHy He 3MiHIOEThCS
e Posuun comi + (NH4)2C204 — 6inuii ocaa HE yTBOPHOETHCS.
Kt-?
e Posunn comi + BaCl, — BY;
B + HCl — ocan He po3unHSETS.
An -?

Ckiag coai?
Hanmcaru MonexymnsipHi Ta HOHHI piBHSHHS peakiili BU3SHAYCHHS HOHIB COJI.
4. JlaTv BIAMOBI/II HA TECTOBI 3aB/IaHHS:

MpeameTOoM BUBYEHHS aHanNiTUYHOI XiMii €:

1. aHani3 KaTioHiB Ta aHIoHIB; 3. MeToAM XiMIYHOrO aHani3y pevyoBuH;
2. AKICHWI Ta KiNbKIiCHWUIN aHanis; 4. anania |, Il, Ill rpynu kaTioHi..

F'pynoBum peareHToMm Ha lll aHaniTM4YHy rpyny kaTioHiB € ...

(y bnaHky eidnosideli enuwims ghopmyry)

BcTaHOBITH BignoBigHICTL MiX rPynoro KaTioHiB Ta ixX npuknagom

A. Irpyna 1. Na* 4. NH4"
B. lirpyna 2. Mn2* 5. Fe?*
B. Il rpyna 3. cu® 6. Fe*
MNpu BuaBneHHi katioHy K* peaktuBom Nas[Co(NO2)s] 30BHilIHIM edekTOM €:
1. YTBOPEHHS KOPUYHEBOTO OCaay; 3. yTBOpeHHs Girnoro ocagy;
2. ManuHoBe 3a6apBrEHHS PO3YMHY; 4. yYTBOPEHHS XOBTOro ocagy

BcTaHOBITbL BiANOBIAHICTL MiX peareHTOM, KaTiOHOM KU BUABNAIOTb 3@ MOro AOMNOMOrOH0 Ta 30BHILUHIM
echeKToM, Lo NpU LIbOMY CMOCTEPIracTbCs:

A K2Cr207 1. Ba“’ 4,  6inun ocap,

B (NH4)2C204 2. cu* 5. XO0BTwWit ocag

B Ka[Fe(CN)e] 3. ca* 6. uepBoHO-Bypwit ocap
Ocap cdochaTty HeBigomMoro kaTioHy He po3unHuBeA B Hagnuwky NH4OH. BucHoBOK:

1. KaTioH Hanexutb Oo | rpynu 3. kaTioH Hanexutb o Il rpynn

2. KaTioH HanexuTb o Il rpynu 4, KaTioH HanexuTb go Il abo Il rpynu

BkaxiTb NnocnigoBHICTb BUKOHAHHA aHaniTMMHUX onepauii Npy BUABNEHHI aHiOHY:

1. npoBeAeHHA APOBHOro aHanisy; 2. BCTAaHOBMIEHHS rPynu aHiOHIB; 3. ONUC 30BHILIHBLOIO BUrNAAY COMi.

BcTaHOBiTL BiANOBIQHICTL MiX aHiIOHOM, peareHTOM ANsl MOro BUABJIEHHSA Ta 30BHIWHIM eheKToM, Lo

npu LbOMY CNOCTEpPIracTbCA:

1. MgCl2 + NH4OH 4.  KOpPUYHEBWIN PO34UH
[5) PO4* 2. CHsCOOH + KJ 5.  ManvHoBO-(iONEeTOBMI PO34MH
B NO2 3. Cl2+Hx0 6. XoBTuUM ocag
Ons BinokpemneHHs KatioHy Al®* Big iHWKX KaTioHiB Il rpynu 3acTocoBylOTh
1. (NH4)2HPO4 3. NaOH a6o KOH
2. Na2COs 4. K2Cr207

18




10.

Konokeiym 3 modysro Ne 3

«OcHoBM aHaniTUYHOI XiMii»

Bapianm Ne 2
1. TI'pynoBwii peareHT i peakuii BU3HaYeHHs aHiOHIB 1I-0i aHaMITUYHOI rpyny aHIOHIB.
2. 3amnpomoHyBaTH Xia aHamizy coui ckinaxy MnSOa.
3. 3a HaBEJCHWMH CIIOCTEPEKCHHSIMHU BU3HAYHMTHU SIKICHUH CKJIaJl COJIi:

® CiJIb )KOBTYBATOr0 KOJIbOPY, BOJOPO3UNHHA,

e Pozunt comi + (NH4)2HPO4 + NH4OH NHACL_5 ocan He yTBOpIOETS;

e Po3umn comi + NaOH !— ras He BUmiNA€eTHCS;

e Poszunn coni + K[Sb(OH)s] — ocax He yrBOproeThcs;

e Posunn com + Naz[Co(NOz)s] — Al (3xoBTOrO KOITBOPY).

Kt-?

Po3uun coni + BaClz — ocax He yTBOPIOETbBCS;
Posuns coni + AgNOsz —> B (3x0BTOr0 KOIBOPY).
Bl + NH.OH nammmox —> OCaJ] HE PO3YMHSETHCS.
Po3unn comi + Cl, “®® — map CeHs 3a6apemoeTses B uepBoHe-(iomner. Kodip.

An -?
Ckiajg coai?
Hanmcatn MonexyssipHi Ta HOHHI piBHSHHS peakliii BU3HAYCHHS HOHIB COJIL.
4. JlaTv BIAMOBI/II HA TECTOBI 3aB/IaHHS:

Peakuii, nepebir sknx cynpoBOogXXyETLCA XapaKTepPHUM 30BHILUHIM e(peKTOM, Ha3UBaKThLCA. ..

(y GraHky eionosideli enuwims 8ipHy 8i0rosidb 0OHUM C11080M)

SAkicHUM aHani3 J03BONSA€ BCTAHOBUTHU:

1. KiNbKIiCHUI CKNnag, pe4oBUHY; 3. AKICHUI Ta KiNbKICHUIA CKnag, pe40BUHU
2. AKICHUI CKNap, pe4oBUHYU; 4. 6ynoBYy pe4oBUHM
He matoTb rpynoBoro peakTuBy KaTiOHW ... aHamniTU4HOI rpynu

(v GraHky eidnosideli enuwims 8ipHy 8i0nogidb 0OHUM C1080M)

BcTaHOBUTM BignNoBigHICTb MiX rpynoto KaTioHiB Ta iX npuknagom:

A. Irpyna 1. K™ 4, NH4*

B. Il rpyna 2. ca%t 5. Mg**

B. Il rpyna 3. Zn** 6. Ba®*
Mpw BusiBneHHi katioHy NH4* peaktTuBom Hecnepa 30BHilWwHiM echekToM €:

1. YTBOPEHHA KOPUYHEBOrO 0Cajy; 3. BMAINMEHHS aMOHIaKy;

2. PO34YMHEHHS KOPUYHEBOIO Ocaay; 4. ManuHoBe 3ab6apBrieHHS PO3UHY.
Ocap docdaTty HeBigomoro kaTioHy po34uuHuBcsA B Hagnuuwky NH4sOH. BucHoBoKk:

1. KaTioH HanexuTb Ao | rpynu 3. kaTioH Hanexutb go Il rpynn

2. KaTioH HanexuTtb fo Il rpynn 4.  katioH HanexuTb go Il abo lll rpynu

Ons BUsiBNeHHs KaTioHy Fe®* 3acToCoBylOTbL peareHTH

(y bniaHKy sidnosideli enuwims 8ipHy hopmyry)

Ha po3uuH, wo mMictutb Kationu Il rpynu, noaisanu K2Cr207.B npucytHocti CH3COONa. YTBOpMBCA KOBTUM
ocaa. BucHoBoOK:

1. npucyTHin Ba?* 3 BigcytHi Ca?*, Ba?*

2. npucyTtHi Ca?*, Ba?* 4  BigcyTHin Ba?*

Mpwm gii Ha Cu?* peareHTom Ki[Fe(CN)s] yTBOPHOETLCH 4epBOHO-Oypuin ocag, (hopmyrna sikoro

(y bniaHKy eidnosideli enuwims 8ipHYy hopmyry)

BcTaHOBiTL BiANOBIQHICTL MiX aHiIOHOM, peareHTOM ANsl MOro BUABJIEHHSA Ta 30BHIWHIM e(heKToM, Lo
npu LbOMY CNOCTEpPIiraeTbCA:

A Br 1. | MgCl2 + NH4OH 4. XOBTWM PO34MH
B PO43- 2. FeSO4Hac w t HZSO4K0HL|, 5. 6ype KiﬂbLl,e
B NO3" 3. | Cl2+ H20 6. 6inui ocan
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7. KoMIiekT ek3aMeHaiiHUX Olj1eTiB

HAIIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I TIPUPOJJOKOPUCTYBAHHS YKPATHH

OKP 6akanasp
cnetiajbHicTHh
204 — ¢Texnonoeis
6up06HuLlWI6J i nepepobKu npo-
OYKYii meapuHHUymea»

Kadgenpa
3arajibHoi, OpraHiyHoi
Ta izuynoi ximii

2024-2023 naBu. pik

EK3AMEHALIMHUM
BLJIET Ne 25

3 IUCLUILIIHU

«Ximiny

3aTBepaKyIo
3aB. Kadenpu

(mmiarnuc)

n.1.H. KoBmyn JI.O.
12 mpaena 2023 p

Ex3amenauiine 3anumanns
(maxcumanvha oyinka 3a 6ionogiob 10 6anis)

1. Enexrponitiyna nucomianis. KibKicHI XapakTepHUCTHUKH IPOLECY eNeKTPoiTHYHOI qucomianii. [ToBeninka cronyk y Boa-
HHUX PO3YHHAX.

Tecmogi 3a60anna pisnux munie
(maxcumanvra oyinka 20 b6anie 3a 6i0n06idi Ha mecmosi 3a60aHHs1)

1. B Monekynax ankaHiB 3B'A30K M)k aToMamMu KapOoHy:

1. KOBanNeHTHWUI HEMNONAPHUA OOUHAPHUN G;

2. KOBaneHTHWU NONSpHUMI OQNHAPHUN G;

3. KOBaneHTHU HENONAPHUA NOABINMHUA G i Ti;

4. KOBaneHTHUN NONAPHUMA MOABINHUN G i 7.

2. MakcumanbHa BaneHTHICTb eNeMeHTIB AOPIiBHIOE ...
(y briaHky sidnosideu enuwime 6ipHy 8i0noeidb dsoma crioeam)
3. HarcunbHiWwMMn meTanamm B NnepioAnYHin cuctemMi € ... . BoHn posTtawoBaHi B ... rpyni ... nigrpyni:
(y bnaHky sidnoeidel enuwime 8ipHy 8i0nogidb cr1080M, UUghpPOH, CII080M)
4, EneKkTPOHHy KoHirypauito ...4s24pb4d35s? mae enemeHT ... , WO BUABASAE XiMiuHi BnacTMBOCTI
(y bnaHky eidnosideli enuwime 8ipHy 8i0rnogidb CUMBOIIOM XiMiHHO20 efleMeHmMy U 4epes KoMy CII080M)
5. ®epym(lll) aurigpokco kap6oHaT — Lie cnonyka cknaay -..
(v 6bnaHky sionosioel snuwime XiMi4Hy gpopMyi1y CrionyKu)
6. Ons aueTaTHOI KMCNOTU BRacTUBI B3aEMOAi 3 ... (8 06rpyHmMyeaHHi cknadime PIi8HsIHHS peakuili)
1. | Zn(OH)z; 3. Cu3(POa4)2;
2. | ClO7; 4, HJO:s.
7. BnacTMBOCTAIMM KOBaneHTHOro 3B’A3KY € ...
(y 6bnaHKy enuwimp 8i0rnogidb criogamu Hepes Komy)
8. BHacnigok o6miHHOI peakuii Zn(NO2)2 + H2S04 — yTBOpPHOETLCA CrnabKui enekTponiT cknaay:

(v 6naHky sidnosidel enuwims 8idrnosidb ¢hopmyrioto, 8 0brpyHmMyeaHHi cknadime piGHHHS peakuil’)

9. MacoBa yacTtka Kanito B kaniu ¢poccpaTi cTaHOBUTD ...

(v bnaHKy 8idnoeidel enuwims 8ipHy 8i0rosidb yugpor. B 0brpyHmyeaHHi Hagedimb po3paxyHKU)

10. BcTaHoBITL BiANOBIAHICTL MiX CMIOIO €NEKTPOSiTY Ta NPUKNaAoM CNOMyK:
A | cunbHi enekTponitn 1. HNOz; 4. KMnOg;
B | cnabki enekTponitu 2. NH4OH; 5. H3POg4;
B | cepepnHboi cunu 3. H20; 6. Cr2(S0a4)3;
11. BcTaHOBMTM BignoBigHICTb MiX peakLielo BOQHOIo po34uHy coni Ta ix npuknagom:
A | pH<7; 1. KsPOg;
B | pH>7; 2. Ca(NO3)z;
B | pH=7; 3. FeCls;
r | pH=7. 4. Fe(NO2)s;
12. ATtom Bpomy mae ... 30ymKeHUX CTaHu:
(y briaHky eidnosideli enuwims 8idrogiob yugporo, 8 06rpyHmMysaHHi ckriadime efneKmpoHHO-epagidHi gpopmyriu)
13. BcTaHOBITH BiANOBIQHICTL MK TMMOM CMONYK Ta IX NPUKNaaoMm:
A | HenonsipHa monekyna 1. NHs 4. J2
B | noHHun kpucTan; 2. KJ 5. H2S
B | nonspHa monekyna. 3. H20 6. HCI
14. MNpopyktamu rigponidy coni K3POs (3a nepwum cTyneHem) €:
(v bniaHKy sidnosideli enuwims 8idrnogiob chopmynamu crionykK, 8 0brpyHmyeaHHi ckrnadimb pieHIHHS peakuii)
15. B3aemogieto hpepym(lil) rigpokcnay 3 cynbgaTHOK KUCIOTOK MOXHa OTPUMaTH (3anexHo Big yMOB) Taky K i-
NbKiCTb conemn ...
(enuwimse 8i0nogiob YucrioM ma XiMiHHUMU ¢bopMyrnamu cosnel, 8 0brpyHmMysaHHi CKadimb PiBHSIHHS peakuil)
16. BepTukanbHuit cToBNYMK enemeHTIB y lNMepioanyHin cuctemi, Wo MicTUTbL enemMeHTU, Gya0oBa aToMa AKKX i

BNacTUBOCTI NoAiOHi, Ha3MBaeTbLCA

(v 6raHKy siornosidel anuwimse 8ipHY 8i0rnogiob 0OHUM C/I080M)
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17. BcTaHOBITbL BiANOBiIAHICTb MiXK eHepreTMYHMMU NiAPIBHAMM, KiNbKiCTIO Oop6iTanen Ta eNeKTPOHIB Ha HUX
A d-nippiBeHb 1. 7;
b p-nigpiBeHb 2. 1;
B s-nippiBeHb 3. 5;
r f-nigpiBeHb 4, 3;
18. XapaktepucTMKaMyM BOAHEBOrO 3B’A3KY € ...
(v bnaHKy enuwimp 8i0rnogiob criogamu Hepes Komy)
19. PosTtawyinTte eHepreTU4Hi NiapiBHI y NOPAAKY iX 3aNOBHEHHS:
1. b5s 3. 3p 5. 3s 7. 2p
2. 4s 4. 3d 6. 4d 8. 4p
20. MeTanamu, okcuam i rigpokcnam sikux amgoTepHi €:
(v 6naHKy sionoeidel snuwime 8i0rnosiob XiMiYHUMU CUMBOIaMu Memarlis)
(Anmpanyesa H.M.)
3aTBep/HKEHO Ha 3aciaHHi
kadeapu 3arajpHOi, OpraHiqHoOl
Ta ¢izngyHoi Ximii25.04.2023 p.
(mpotokoin Ne9)
HAIIOHAJIBHU YHIBEPCHUTET BIOPECYPCIB I IPHPOJJOKOPUCTYBAHHSI YKPAIHA
OKP Gakanasp EK3AMEHAILIIMHAM 3aTBepIKyI0
cneniajbHicTh Kadenpa BUIET Ne 24 3aB. xadenpu

204 — «Texnonozisn
8UpobHUYmMEa | nepepodKu
npOOYKYIi MeapuHHUYMea»

3arajibHoi, OpraHiuHoi
Ta ¢QizuyHol Ximil

3 IUCLUIIIIHU

«Ximiny

(miamwc)
n.1.H. KoBmrysn JI.O.

2024-2023 HaBu. pik

12 mpasna 2023 p.

Exzamenauiiitne 3anumannsn
(maxcumanvna oyinka 3a 6ionogion 10 6anis)

1.

Iiapomni3 coneit. Cytb Ta TUIIN TiApomi3y coneld. HaBecTn koHKpeTHI npukiaau. BomHeBuit nokazHuk. BuzHayeHHs
pH cepenoBwuina Ha IpaKTHILI.

Tecmogi 3a60anna piznux munie
(maxcumanvra oyinka 20 6anie 3a 6i0nosidi Ha Mecmogi 3a60aHHS)

1. Okcuay CaO BnacTtvBi B3aemMogii 3: (B 06r'pyHTYBaHHi CKnaaiTb PiBHSAHHSA peakLii)
1. HCIO4; 3. MnO;
2. Zn(OH)2; 4. SOs.
2. Kynpym rigporeHkap6oHaT — Le crnonyka cknagy ...
(v biaHky sidnoeideu snuwime 8ipHy 8i0rnogidb XiMiHHOK ¢hOPMYIIOH )
3. [o acopTumeHTy ¢hocdopBMiCHUX KOPMOBUX [OOABOK HaneXaTb CNOJYKU:
1. CaCOsg; 5. Ca(OH)z;
2 Ca(H2PO04)2; 6. NHsNO3
3 CuSO0s4- 5H20; 7. CaHPOg;
4 Caz(POa4)2 8. (NH4 )2HPO4
4, BcTaHOBITb BignoBigHiCTb MiX cnonykoto Ta ii BNacTUBOCTAMMU:
A NH4OH; 1. € MOJIAPHOIO MOMEKYJIOH;
B NazS; 2. OMcoLjloe CTyniHYacTe;
B NaOH; 3. Ccnabkui enekTponiT;
r HNOs; 4. CUINbHWUI €NEKTPONIT.
5. BHacnigok o6miHHOI peakuii Co(NOs)2 + (NH4)sPO4 — yTBOpOETbCA cnabkuil eneKkTponiT cknaay ...
(y briaHKy eiornosideli enuwime ¢hopMyriy criabko20 enekmposiimy, 8 0brpyHmyeaHHI ckrnadimb PIBHSIHHS peakuii)
6. Fomonoramu eteHy €:
1. CsHg; 3. C4Huo; 5. CaHes; 7. C2Hs;
2. CsHg; 4, CsHs; 6. CasHs; 8. CeHs;
7. BepTukanbHui CTOBNYMK enemMeHTiB y lNepiognyHin cuctemi, Wwo mictute eneMeHTH, 6ygoBa atoMa AKUX i
BracTMBOCTI NopAibHi, Ha3aMBaeTbCcA
(y bniaHKy eidrniosideli enuwims 8ipHy 8i0rnogidb 0OHUM CII080M)
8. MacoBa yacTtka LiMHKY B LMHK Xnopuai CTaHOBUTD ...
(y briaHKy eidnosidel enuwime 8ipHy 8i0noesiob yugporo. B obrpyHmyeaHHi Hagedimb po3paxyHKU)
9. BcTaHOBITb BiANOBiAHICTb MiXX eHepreTMYHMMMU NiAPIBHAMU, KiNbKiCTIO op6iTanen Ta eNneKTPOHIB Ha HUX
A d-nigpiBeHb 1. 7; 5. 14;
B p-nigpiBeHb 2. 1; 6. 10;
B s-niapiBeHb 3. 5; 7. 6;
r f-nigpiBeHb 4. 3; 8. 2.
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10. Cynbcyp y crnonykax Moxe BUABMSATU BalleHTHICTb:

1. yci Big, 3 00 6; 3. yciHenapHi Big 3 fo 5;
2. yci Big, 2 0o 6; 4.  ycinapHi Big 2 go 6.
11. | AmcdoTepHUMKN MeTanamu € BCi enemMeHTU paay:
1. Li — Zr — Sc — Rb; 3. Na—Fe—Nb— Gag;
2. Mg — Te — Ga — Ba; 4. Be — Sb — Pb — Sn.
12. BcTaHOBITbL BiANOBIAHICTL MiXK TMMNOM CNONYK Ta iX NPUKIagoMm:
A HenonsapHa mornekyna 1. NHs 4. )
B MNOHHWI KpucTarn, 2. KJ 5. H=S
B nonspHa Mornekyna. 3. H20 6. HCI

13. BcTaHoBUTU BignoBigHICTbL Mk peakuiclo cepefoBULLA BOQHOTO PO34MHY cofli, 3abapBrieHHAM yHiBepcarn b-

HOro iHAMKaTOpy nanepy B HbOMY Ta ii NPUKNaaom:

A pH < 7; 1. Kz2SOs 5. yepBOHWIA;

b pH=7; 2. BaCl 6. cuHin;

B pH=~7; 3. Cu(ClOa)2 7. XOBTUM;

r pH> 7. 4.  Fe(NO2): 8.  3eneHKyBaTuu.

14. Mpoayktamu rigponisy coni Mn(NO2): (3a nepwunm CcTyneHem) €:

(v 6naHky gionosidel enuwims 8ipHy 8i0rnogiob chopMyiamu, 8 0brpyHmMy8eaHHi CKnadimb PiBHIHHA peakuii)

15. | Y nepeTtBopeHHi Ca(NOz)2 + X — Cas(POa.)2 HeBigoMolo pevoBuHoto (X) €
(8 06rpyHmMysaHHI cknadimp pigHsIHHS peakuil)

1. NazPOys; 3. P20s;
2. (NH4)sPO4; 4, HsPOa.

16. EnekTpoHHy KoHdpirypauito ...3s23p*3d° mae enemeHT... , o BUABASAE XiMiYHi BNAacTUBOCTI ... .

(v 6rnaHky sidnosidel enuwims 8ipHy 8i0r08idb CUMBOIOM XiMiYHO20 efleMeHmy ma 4epes3 KoMy CII080M)

17. Wonm Cr3* yTeOpIOloTLCA Nig Yac avcouiauii (3a nepwum cTyneHem):

1. Crz(SOa4)s; 3. KaCr207;
2. Cr(OH)s; 4.  Cr(HSO4)s.

18. B3aemogpicto Cu(OH):2 3 chocchpaTHOO KNCNOTOK MOXKHA OTPUMATU TaKy KiNlbKiCTb COnen ...

19. Cyma koedpidieHTiB y nepeTtBopeHHi Crz(SOs)3 + NaBr —» CTaHOBUTD ...

(enuwimsb 8idnoeidb yughporo ma ximivHUMU ¢ghopMyrnamu cosed, 8 0brpyHmysaHHI ckradimb pieHSIHHS peakyil)

(v 6bnaHky gidnosideli Hagedimb ¢hopMyriu CriofyK i Yepes KoMy yughpy, 8 0brpyHmMyeaHHi - PieHSIHHS peakuil )

20. MeTanamu € BCi enemMeHTH paay:

1. Li— Zr - Sc — Rb; 3.
2. Mg —Te— Ga— Bg; 4.

Na — Fe — Nb — Ga;
Ba — Sb — As — Mg.

(Anmpanyesa H.M.)
3aTBep/HKEHO Ha 3aciaHHi
kadeipu 3aranbHOi, OpraHiuHOT
Ta ¢izuuHoi ximii25.04.2023 p.
(potokoin Ne9)

HAIIIOHAJIBHUU YHIBEPCUTET BIOPECYPCIB I TIPUPOJOKOPUCTYBAHHS YKPAIHU

OKP 6axanaBp
cnemniajJbHicTh
204 — «Texnonoeis
8UPOOHUYMBA | nepepobKu
npooyKYii meapuHHuymea»

Kadenpa
3arajibHoOi, OpraHiyHoi
Ta ¢isuuHoi Ximii

2024-2023 HaBu. pik

EK3AMEHAIIMHUM
BLIET Ne 23

3 UCIHUILIIHA

«Ximian

3aTBepaKyIo
3aB. xadeapu

(miamuc)

n.1.H. KoBuyn JI.O.
12 mpaens 2023 p.

Ex3amenauiitne 3anumanns

(maxcumanvha oyinka 3a 6ionogiob 10 6anis)

1. OcobnuBocTi OymoBHaToOMa, BaJICHTHI MOXIIMBOCTI Ta cTyneHi okucHeHHS Docdopy. XiMiuHi BIaCTHBOCTI fioro HaiiBa-
JKIIMBILIMX CIIONYK. AcopTUMeHT (pocopoBMiCHHX KOPMOBHX JJ0OABOK.

Tecmoei 3a60anns pizHux munie

(maxcumanvna oyinka 20 6anie 3a 6i0n06idI Ha Mecmosi 3a60aHHsL)

1. 3B’AA30K BBaXXAETbLCA KOBAJIEHTHUM HEMNONAPHUM, AKLLO:

1. ABEH=2,1-1,9;
2. 0<ABEH<1,9;

3. yTBOpeHunn enemeHtamu |, II-A iVI, VII-A rpym;

4. ABEH = 0.

2. Peakujis rigpaTauii eTeHy BigOyBa€ETbCA 3 YTBOPEHHAM ...

i Mmae Burnsag ... .

(y 6naHKy gidnoesideli anuwims xiMidHy ¢popMysly ma ii Hasgy, 8 06rpyHmyeaHHI Ckradimb PIGHSIHHS peakuii)

3. CnaGKuMu eneKTposiTaMu € CONyKu pagy:

1. K3POs, H2COs3;
2. Ca(OH)z, HCI;

3. CHsCOOH, H20;
4. Cu(CH3COO)2, HNOs.

(v 6riaHKy eidroside enuwime Uugporo ipHy 8i0nosiob).
22




4, Mip yac pucouiadii pocdaTHOI KNCNOTH (32 NEPLUNM CTyNEHEeM) YTBOPHOHOTLCA NOHU:
(y bnaHky eidnosideti enuwime UoHU, 8 06rpyHmMys8aHHi cknadimb pigHsiHHS ducouiauii)
5. Mpo xiMiYHUN eneMeHT NAeTLCA Y BUNAAKYy:
1. [0 CKnagy KNiTUHHOTO COKy sibnyk BxoauTb Pepym;
2. 3ani30 NPUTAryeTbCA MarHiTom;
3. TEPMOMETPU HaNoOBHIOOTb PTYTTIO;
4. crnonyku Mepkypito OTpyWiHi.
6. BHacnipok oomiHHoI peakuii FeClz + KsPOs — yTBOPHOETLCA Cnabkui enekTponiT cknaay ...
(v 6rniaHKy 8idnosided anuwims ¢popmyriy criabkoeo enekmponimy, 8 0brpyHmysaHHi cknadimb pieHsHHS peakuir)
7. HemeTanamm € Bci enemeHTU psgy:
1. Li—Zr— Sc— Rb; 3. Na—-Fe—Nb—-Ga;
2. Mg —Te — Ga — Ba; 4. Br— Se —» As — Te.
8. MakcumanbHa BaneHTHICTb eNneMeHTiB AOPIiBHIOE ...
(y briaHky eidnosideti enuwime 8ipHy 8idnogidb 0goma crioeam)
9. HancunbHiwMMnM metanamu B nepioauyHin cuctemi € ... . BoHu posTtawoBaHi B ... rpyni ... nigarpyni:
(y bnaHky sidnosidel enuwims 8ipHy 8i0rnogidb cri080M, UUghpPOH, CI1080M)
10. Macosa yacTtka Kynpymy B kynpym(ll) cynbdpaTti ctaHoBUTSH ...
(v 6bnaHky sionosioeli enuwime 8ipHy 8i0rnosidb yugpor. B 0brpyHmyeaHHi Hagedimb po3paxyHKU)
11 BcTaHoBiITL BiANoOBiAHICTL MiXk aTOMOM enemeHTa Ta KiNnbKicTiO 30yaKeHMX CTaHiB, WO BiH Mae
: (8 0brpyHmMy8aHHi Hagedimb e51eKMPOHHI ma eflieKmpoHHO-2pacbidHi hopmynu)
A ceneH; 1. OOMVH;
B ckanpin; 2. nBa;
B HiTporeh; 3. U,
r 6pom. 4, >XOHOrO.
12. BcTaHOBITbL BignNoOBiAHICTb MiXK KBAHTOBUMM YMCIAaMU Ta iX MO3HAYEHHAM:
A | opbiTanbHe KBaHTOBE YUCHIO; 1. n;
B | mMarHiTHe KBaHTOBE YUCIIO; 2. ms;
B | ronoBHe KBaHTOBE YUCIIO; 3. m;
I | cniHOBe KBaHTOBE YKCIO. 4. 1.
13. [lns aueTaTHOi KMCNOTU BRacTuBi B3aeMOAIi 3 ... (8 06rpyHmMyesaHHi ckrnadime PiGHSIHHS peakuiti)
1. | Zn(OH)z; 3. Cuz(POa4)2;
2. Cl207; 4. HJOs.
14. BcTaHOBiTL BigNOBiQHICTL MiXK €NeMeHTOM Ta MOro MakCUMasnbHOK BaJNleHTHICTIO:
A S; B O; 1. 4, 3. 7; 5. 1;
B J; r N. 2. 2; 4. 6, 6.
15. BcTtaHoBMTM BignoBigHICTL MiX peakuicto cepegoBuLla Ta 3Ha4YeHHAM pH:
A | nyxHe cepepoBuLLE; 1. 2; 4. 11
B | kucne cepeposuLLe; 2. b5 5. 8
B | HentpanbHe cepenoBuLle. 3. 7 6. 1
16. Cnonyka Co(lll) aurigporeHcdocdar mae cknag ...
(v 6naHky sidnosideli enuwime XimMiYHy gpopMyiy CriosnyKu)
17. BcTaHOBITL BiANOBIAHICTL MiX CUIOIO €NEKTPONITY Ta NPUKIAAOM CrONYyK:
A | cunbHi enekTponitu 1. HNO2; 4, KMnOg;
) cnabki enekTponiti 2. NH4OH; 5. H3POg4;
B cepefHboi cunu 3. H20; 6. Cr2(S0a4)3;
18. BcTaHoBUTU BiANOBIOQHICTb MiX peakuielo BOQHOro po34unHy coni , 3ab6apBreHHsIM yHiBepcanbHOro iHauKa-
Topy nanepy B HbOMY Ta ii npuknagom:
A pH<7; 1. K3POg; 5. ‘-IepBOHVIVI;
B | pH>7; 2. Ca(NOs)z; 6. cuHin;
B | pH=7; 3.  FeCls; 7. XOBTUW;
r | pH=7. 4. Fe(NO2)s; 8. 3eneHkyBaTui.
19. Mpoayktamu ripponisy coni Co(NOs)2 (3a neplumm CTyneHem) e:
(v briaHKy sidnosidel enuwimse 8i0rnosiob hopmyramu CriosyK, 8 0brpyHmMyeaHHi ckriadime pPi6HSIHHS peakuil)
20. B3aemogicto cpepym(lll) rigpokcuay 3 cynbgaTHOI KMCNOTOK MOXHA OTPMMATH (3areXxHo Bif yMOB) TaKy

KiNbKicTb conew ...

(enuwims 8i0rnoeidb YucrioM ma xiMidHUMU ¢hopmMynamu corned, 8 obrpyHmyeaHHi ckrnadimb PiGHSHHS peaKuil)

(Anmpanyesa H.M.)

3aTBepaKeHO Ha 3acifaHHi Kadeapu 3arajibHOi, opraHidyHoi Ta ¢iznyHoi ximii25.04.2023 p.
(mpoToxoi Ne9)
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9. MeTtoau HaBYaAHHSA

JlJis OCSITHEHHS KiHIIEBO1 METH HaBYAHHS MPU BUKJIA/IaHHI XIMii 3aCTOCOBYIOTHCSI MOTHUBAIIIHHI,
OpraHi3aliifHO-11JIOB1 1 KOHTPOJIbHO-OIIHIOBAJIbHI METOIX HAaBYAHHSI.

MortuBaniiini MeToau crnpsMoBaHi Ha (OPMYBaHHS y CTYICHTIB IHTEpecy 10 Mi3HaBaJbHOI
JiSTIBHOCTI 1 BIIMOBIZATBHOCTI 3a HaBUYalIbHY Mpaiio. TakuMH METOJaMH € HAIlOBHEHHS 3aHATh
iHpopMalli€ro Mpo 3HAYCHHS XiMii, ii TOCATHEHHS y PO3BUTKY JIOJCTBA, B3araji, 1 JAJsl MOJAIBIIOTO
HaBYaHHS Ta MaOyTHROI TpodeciitHol AisIBbHOCTI (axiBiisg, 30Kpema.

Oprani3aniifHo-A1I0B1 METOU 3a0€3MeUyTh OpraHi3allilo HaB4aJbHOTO IPOIECY 1 MUCICHEBOT
TISUTBHOCTI CTY/ACHTA 1HIYKTHBHOTO, JIEAYKTUBHOTO, PEMPOYKTUBHOTO 1 MOIIYKOBOTO XapakTepy. 3a
JDKepellaMy 3HaHb cepell UX METOMIB PO3PI3HSI0TH iH()OPMAIIHO-TIOBIIOMITIOBATBHI (CJIOBECHI) —
PO3IOBiIb, OSICHEHHS, Oeciza, JIeKIis, JUCKYCIi, IHCTPYKTaXX; HAaOYHE-JIEeMOHCTpaIliiHI — LTFoCTparii,
CIIOCTEPEKEHHS; MPAKTUUHI — J1abopaTopHi poOOTH, iHANBITyalbHI 3aBIaHHs, BIIPaBU, pedeparu.

KOHTpONbHO-OLIIHIOBAIbHI METOAM TIOB’S3aHI 3 KOHTPOJIEM 33 HaBYAIBHOIO MJisUTBHICTIO
(KOHTpOJBHI POOOTH, TECTHU, KOJOKBiyMH, CIIBOECIIM, CEMIHApH, 3aXHCT JAOOpaTOPHHUX POOIT 1
pedepariB, eK3aMEHH, CAMOKOHTPOJIIb 1 CAMOOI[IHKA).

3a xapakTepoM JIOTIKM Ii3HaHHS 3aCTOCOBYIOTHCS aHANITH4YHI, CHHTETHYHI 1 aHAJITHKO-
CUHTCTHYHI IPUHOMHU HABYAHHSL.

EdexkTuBHICTh HABYAHHS ITiJBUITYETHCS MIMPOKAM BHKOPHUCTAHHSIM AaKTUBHUX 1 IHTEPAKTUBHUX
METO/IB HaBUaHHS: MPOOJIEMHI CUTyamii 1 JIeKIil, TBOpYi 1 TOCHiAHUIBKI 3aBJaHHS, CTBOPCHHS YMOB
JUIS caMopeani3anii CTyJEeHTIB, Jiajory, CIIBIpalli i 3MaraHHs MiXk HUMH, 1HAMBIAyai3alii HaBYaHHS.

10. ®opMHu KOHTPO.IIO

3aco00M MiABUIIEHHS €()EKTUBHOCTI HABYAJbHOIO IPOLECY € 3acTOCYBaHHS IEBHOI
CTHMYJTIOIOUOI CHCTEMH KOHTPOJIIO HAaBYAJIbHOI pOOOTH CTYJEHTIB, sIKAa CKIANAEThCA B Kypcl XiMii 3
TaKUX BUJIB KOHTPOJIIO:

nonepeoHili — MPOBOJUTHCS Ha TMOYATKy BHBYEHHS TUCIHHIUIIHU B (OpMi TECTOBOi MepeBipKU
3aJMIIKOBUX 3HaHb 3 MIKUIBHOTO KYpPCY XiMii 1 MiATOTOBIEHOCTI CTYAEHTIB O CHPUMHATTS HOBUX
3HaHB;

nOMOYHUl — MIPOBOJIUTHCS HA BCIX ayJUTOPHUX 3aHATTAX IIJISIXOM CIIOCTEPEXKEHHS 32 po0O- TOO
CTYIEHTIB 1 Y popMi GpOHTAIBHOTO ONUTYBAHHS;

memamu4Huil — NepeBipKa, OLIHKA 1 KOPEKILis 3aCBOEHHS 3HaHb 3 MEBHOI TeMH Yy (opmi Tema-
TUYHUX CEMIHAPIB, 3aXUCTY JJAOOPaTOPHUX poOIT a00 TEMAaTUUYHOT KOHTPOJIbHOI poOOTH;

MOOYbHULl — TIEpeBipKa OBOJIOJIHHS MaTrepiajJoM JO0CTaTHBO BEIMKOro oOcsary y ¢opmax
MOJYJIBHOT TECTOBOI KOHTPOJIBHOT pOOOTH, KOJIOKBIYMY, 3aXUCTy pedepary abo 1HIMBIAyalIbHOTO 3a-
BJIaHHS;

nIOCYMKOBUll — KOHTPOJIb 3a aTeCTallIiHUN MepioJl MO CYKYHMHOCTI pe3ylbTaTiB TEMaTHYHOTO 1
MOJTyJIbHOT'O KOHTPOJIIB;

3aKMOYHUL — BU3HAYEHHS 1 OI[IHKA YCHIIIHOCTI 3a BECh NEpioJl BUBYEHHS JUCIMILIIHH,
MPOBOJIUTHCA Y (POPMi €K3aMeHYy.

11. Po3noain 6aJiB, siKi OTPUMYIOTH CTYA€HTH

OriHIOBaHHS 3HAaHb CTyJeHTa BimOyBaeThcsi 3a 100-0anpHOIO IMIKANIOK 1 TEPEBOIUTHCS B
HaIllOHAJBHI OIIHKHU 3TigHO 3 Tabn. 1 «Ilomoxkenns mpo ex3zamenu Ta 3aimiku y HYBIll Ykpainm»
(Haka3 mpo yBeneHHs B fito Bix 26.04.2023 p. mpotokon Ne 10)

PeitTunr cryaenra, OriHKa HalliOHAJIbHA 3a PE3yJIbTaTH CKIIAJaHHS
Oanm €K3aMEHiB 3aIiKiB
90-100 BigminHO
74-89 1106,1’6 3apaxoBaHo
60-73 3a10BUILHO
0-59 Hes3agoBiipHO He 3apaxoBano
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JIJiss BUBHAYCHHS PEHTHHTY CTyJeHTa (ciiyxada) i3 3acBoeHHS quciumuiind Rauc (mo 100 GariB)
olepxkaHuil pedTuHr 3 arecramii (mo 30 OamiB) JOMAEThCS O PEUTHMHTY CTyACHTa (cioyxada) 3
HaByasibHOT pobotu Rup (10 70 6aniB): R iuc = Rup + R ar.

IToTOouHMI1 KOHTPOJIb . Pelitunr 3 N .
Peiitunr 3 .. Petitunr IlincymxoBa
.. | momaTkoBoi . . 3araigbHa
. . . . . . . .. | HaBuanbHOT mrpagHUil | arecramis L
3microBuii | 3micToBuil | 3micToBuit | 3MicTOBUIM poboTn R KIJIBKICTh
momyas 1 | momyns 2 | mMomyns 3 | Momyns N pobotn R TP (exsamen OaniB
Y Rup Ae 4 3aJTIK)
100 100 100 100 70 20 5 30 100

Hpumitku. 1. Bianosigno no «llonoxeHHS Mpo KPeAUTHO-MOIYJIbHY CHCTEMY HAaBUaHHS B
HVYBill Vkpainu», 3atBepmkenoro pekropoM yHiBepcuteTy 03.04.2009 p., peWTHHTr cTyacHTa 3
HaBYaJIbHOT poOOTH R HP CTOCOBHO BUBUEHHS MIEBHOI TUCIUILIIHA BU3SHAYAETHCS 32 POPMYIIO0
0,7 (RM3m + KW3p + ... + RMgy - KM3y)

Rup = ------e-meemmemmccmeeees

+ Rap - Rmre,
Knuc
ne Rz, ... RM3yp — peiituarosi oninky 3MicToBHX MoyiiB 3a 100-6aIbHO0 MIKAJIOH;

N — KUIBKICTh 3MICTOBUX MOMYIIB;

K®3m, ... KM3m — kinskicts kpenutis ECTS, nepen6aueHnx po6ouMM HaBYAIBHUM ILIAHOM IS
BiJIMOBIAHOTO 3MICTOBOTO MOYJIS;

Kmuc = KM3m + ... + KM3y — kinskicts kpeautis ECTS, nepenbauenux po6ounM HaBYaIbHUM
IUTAHOM JUIs1 AUCUUIUIIHYU Y IOTOYHOMY CEMECTpI;

R ap — pediTuHT 3 101aTKOBOI poOOTH;

R wrrp — pefiTunr mrpadHui.

Hageneny ¢popmyny mosxkHa crpoctuty, ko npuitasaty KOaw = ...= KMW3m. Toni Bona 6yne

MaTH BUIJIAL;

+ Rap - Rure.

Peiimunz 3 oooamkoeoi pooomu Rap nonaerscst 10 Rup 1 He Moxe nepesuityBatu 20 Gais.
BiH BHM3HauaeTbCs JIEKTOPOM 1 HAJA€THCS CTYACHTAM pillIeHHSAM KadeIpu 3a BUKOHAHHs poOIT, fKi
He niepeA0adYeHi HaBYAILHUM IIaHOM, alle CIPUSIOTH i IBUIIICHHIO PiBHS 3HAHB CTY/ICHTIB 3 AUCIUTUIIHM.

Peitmunz wumpaghnuin Rure He niepeBuinye 5 6amniB 1 BiniHiMaeThes Bin Rup. BiH BU3HadaeThCs
JIEKTOPOM 1 BBOAMTHCS PILICHHSIM KadeIpH JUIsl CTyEHTIB, sIKI MaTepian 3MICTOBOTO MOAYJISL 3aCBOIIH
HEBYAaCHO, HE TOTpUMyBasiics rpadika poOOTH, MPOIYCKAIH 3aHATTS TOILIO.

12. HaBuyajibHO-MeTOAU4YHe 3a0e3NeyYeHHs

1. XiMis: METOJIUYHI BKa3iBKM 3 OCHOBaMH TEOpIii i BUKOHAHHS Ja00OpaTOPHOIO MPAKTHKYMY JUIS
CTY/ICHTIB CKOpOUYEHOTro TepMiHy HaBuaHHs crenianbHocTi 204 — «TexHomnoriss BUPOOHUIITBA 1 MepepoOKH
MpOAyKIii TBapuHHUNTBAY / ykinaa. H.M. Arrpammuesa, O.J]. Koukogan, H.B. Comoa. K. : JJIIT «Ekcmo-/Ipyk»,
2021. 225 c.

2.  Ximist: METOJIMYHI BKa3iBKH JIISi BUKOHAHHS J1a0OpaTOpHOrO TMPAKTUKYMY Ta CaMOCTIHHOT poOOTH
s crynaeHtiB crnenianbHocTi 204 — «TexHonoriss BUpoOHMITBA 1 MepepoOKKM MPOAYKLii TBapUHHHULTBAY /
yknaa. H.M. Autpanuesa, O.J1. Koukonan, H.B. Conoga. K. : JAIT «Excno-Hpyx», 2018. 235 c.

Mertoan4Hi BKa3iBKH ISl CTYIeHTIB 32049HOI (pOpMHU HABYAHHS
1. Amnrpannesa H. M., Koukonan O .JI., Conoxg H .B. Ximist : OcHOBU Teopii 1151 BUKOHAHHS
1a00paTOPHOTO TPAKTUKYMY JUIS CTYJCHTIB CKOPOYEHOTO TEPMiHY HaBYaHHSA crienianbHocTi 204 —
«TexHomnorisi BUpOOHMIITBA 1 IepepoOKH NMpoayKuii TBapuHHUITBa». Kuis, 2021. 161 c.
2. AmntpanmeBa H. M., [Tonomaprosa 1. I'. OcHOBH 3aranbHOI Ta HEOPTaHIYHOT XiMii : HABY.-
METOA. Moci0. sl caMOCTiHHOI poOOTH CTYAEHTIB 3a0YHOTO BIJUIUICHHS HANpPSMIB IiJITOTOBKH
6.090103 - "JlicoBe Ta cagoBo-niapkoBe rocmoaapcTBo”. Kuis, 2010. 158 c.
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13. PexomenaoBaHi x:kepesia indgopmanii

- OCHOBHA
1. AmntpamneBa H. M., Koukoman O. [I. OcHOBHU 3arajbHOI Ta HEOpraHiuyHOI XiMii . HaBY. IMOCIO.
Ku-is, 2020. 331 c.
3aranpHa Ta Heopraniuna ximis : migpyud. / O. 1. Kapunayxos Ta in. Kuis, 2003. 752 c.
BaranpHa Ximig © migpyd. / Byps O. 1., Iloexan M. @., Yursinuesa O. I1., Autpamiesa H.
M./duinpo : Hayka i ocBita, 2002. 306 c.
PomanoBa H. B. 3aranbna ta Heopraniuna ximis : miapyd. Ipmias | BT® «Ilepyn», 2004. 480 c.
I'ymano O.I1., Tymmaunekuii O.I1. Opraniuna ximis : migpyd. Kuis, 2010. 431 c.
AHaniTiyHa Ximis © HaBd. 11oci0. / O. M. lNaiinykeBuy Ta iH. Xapkis, 2000. 397 c.
CrpenbrioB O.A., Mensanuyk J[.O., Cuituacbkuii B.B., ®@enesuu €.B., BoBkorpyd M.IL.,
MensuukoBa H.M. ®@i3uyna 1 konoigna ximis : miapyd. / O. A.  CrpensioB Ta iH. JIsBiB, 2002.
456 c.

wmn

No ok

- JI0moOMiXKHA
1.3aranbHa Ta HEOpraniyHa XiMis : migpyd. y 2-x 4. — Y.I / Crenanenko O. M., Peittep JI. I, Jle-
noecbkux B. M., IanoB C. B. Kuis : [Tenaror. npeca, 2002. 520 c.; U.II / Cremanenko O. M., Peiitep
JI. T'., JlenoBcrkux B. M., IBanoB C. B. Kuis : Ilenaror. npeca, 2000. 784 c.
2.Kupuuenko B. I. 3aranbna ximis : miapyy. Kuis : Buma mkona, 2005. 639 c.

3. XKaposcbkuii @. I'., [Tumunenko A. T., [1"ataunpkuii . B. Ananitnyna ximis. Kuis, 1982. 544

4. Amnanitnuna ximis : HaBdY. noci0. / B. A. Koninesuu ta in. Kuis, 2010. 214 c.
5. Konoiana ximist: migpyd. / M. O. Muemnos-ITerpocsia ta in. Xapkis, 2005. 304c.
6. IIpakTukym 3 opraniuHoi Ta 6ionoriynoi ximii / [I. O. Menpanuyk Ta iH. Kuis, 2010. 290 c.

14. Indopmauniitni pecypcu

1. Barampra ximizs [/ O. B. Xakx, 5. M. Kammyak. - Pexum gocrymy:
www.franko.lviv.ua/faculty/Chem/biogeo/Posibnyk.pdf
2. OcHoBHi 3akoHu ximii: Ximis: Jlucranmiiine HaB4yaHHsI. — Pexum  gocrymy:

lubbook.net/book 283 glava 45 Tema 4. Osnovni_zakoni_khimN. html

3. 3arampna ximis: Jlaboparopuwmii npaktukym / I1.J1. Pomanko, I'.A. Pomanko, O./]. MenbHUK,
T.I. Kanun, JLI. Yensaun, JL.A. ITobepexnnii, M.C. ITonytpenko. — IBano-®pankiBebk: Daken, 2005.
— 91 c. — Pexxum moctymy: www.lviv-prestigeschool.com.ua/pl/.../zagalna-himiya-lab-praktikum

4. http://n-t/ri/ps/

5. http://www.physchem.chimfak.rsu/Sources.html

6. http://him.1september/

7. http://rushim/books/books.htm
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