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1. Onuc HABYAJTBHOI AUCHUILTIHA

«X imisaly (3azanvna, op2aniuna)

I'anys3b 3HaHB, cHieniaJbHICTh, OCBITHSI IPOrpamMa, OCBIiTHIH CTyNiHb

OCBITHI# CTYITIHb bakanasp
CrieniapbHICTh 187 — Jlepesoobpobni ma mebnesi mexnonolii
OcBiTHS porpama Jlepeeoobpobni ma mebnesi mexnonozii

XapakTepucTHKA HABYAJIbHOI U CHUILTIHA

Bun O060B’s13K0Ba
3arajyibHa KiJIbKiCTh TOAUH 90
Kinbkicte kpenutie ECTS 3
KinpKicTh 3MICTOBUX MOJYIIiB 3
KypcoBuii npoekt (podota) (3a HasiBHOC- -

Ti)

PopMa KOHTPOJIIO Exzamen

IMoka3HUKH HABYAJIBHOL JUCHUIJIIHU 1JI51 1€HHOI Ta 3204HOI GOpPM HABUAHHS

JIeHHa (popMa HaBYaHHS 3a04Ha (popma HaBYaAHHS

Pik migroroBku (Kypc) 2020 (2) 2020 (2)
CemecTtp 3 3

Jlekmiigi 3aHATTS 15 rox. 6 rom.
ITpakTnuHi, ceMiHapChKi 3aHATTS - Troj. - TOoJ.
JlabopaTopHi 3aHATTS 15 ron. 2 TOj.
CamocriitHa po6oTa 60 ron. 82 ron.
InauBiTyanbHi 3aBIaHHS - TOJ. - TO..

KisbKiCTh THKHEBUX ayIUTOPHHUX
TOMH IS ICHHO1 ()OpMH HaBYaHHS

2; 2 TO..
4, 4 ron.

2. Merta, 3aBJaHHSA Ta KOMIIETEHTHOCTI HABYAJIBLHOI JUCIUILIIHA

Po3BuTOK CyuacHOi 1epeBO0OpPOOHOT MPOMHUCIOBOCTI BiIOYBAETHCS Ha OCHOBI PO-
3pOOKHM Ta BIPOBAIKEHHSI HOBUX TE€XHOJIOTTYHUX MPOLECIB, iX 1IHTeHcUPikauii 1 mij-
BUIIIEHHS SIKOCTI MPOIYKIIIi MEpepoOKH MepeBUHU. 3 METOIO PaIliOHAIBHOTO, €KOHO-
MIYHOTO Ta €KOJOTIYHO OE3MEeYHOTO BUKOPHUCTAHHS PI3HUX XIMIYHHMX CIOJYK Ta IMpe-
napaTiB MailOyTHi ¢axiBili JAepeBOOOPOOHOI MPOMUCIOBOCTI MOBUHHI MaTHU MEBHUMN
3amac XiMiYHUX 3HaHb T4 BMITH 3aCTOCYBATH iX Ha MIPAKTHII.

Jucnumnza «Ximis», BIAMIOBIIHO A0 OCBITHRO-TIPOdECiiiHOI IporpaMu IiAroTo-
BKHU OakanaBpiB cremiagbHocTi 187 — JlepeBooOpoOH1 Ta MeOIeBl TEXHOJOTIi, € HOp-
MAaTHBHOIO 1 BXOJUTH JI0 ITUKITY MIPUPOTHUYO-HAYKOBOT MiATOTOBKH.

Meta BHBYEHHS AUCHMILIIHU - (QOpPMYBAaHHA I'PYHTOBHUX XIMIYHUX 3HaHb Ta
HAaBUYOK B 00cCs31, HEOOXITHOMY JJisi TOJAQIBIIOr0 BUBYEHHS psany mpodeciiiHo-




OpIEHTOBAHMX, CIELIaJbHUX JUCUUIUIIH Ta BHUPIIICHHS NPAKTUYHUX 3aBJaHb,
NOB’S3aHMX 13 BAOCKOHAJIICHHSM JIePEeBOOOPOOHHMX TEXHOJIOTIH Ta MOKPAIICHHSM SKO-
CTi TOTOBOT MPOAYKIIIi.

3aBJaHHsl IMCUHUILTIHM - 3aCBOEHHS CyYaCHUX TEOPETUYHHX IOJIOKEHb 3aralib-
HOI Ta OpraHivyHOi XiMii; ¢OpMyBaHHsS MIIHUX 3HaHb MPO OCHOBHI 3aKOHOMIPHOCTI
nepediry XiMIYHUX MPOIIECIB Ta NUIAXU KEPYyBaHHS HUMH, IPO OCOOIMBOCTI MPOIIECIB
Ta XIMiYHI BJACTUBOCTI €JIEMEHTIB 1 CITOJIYK, III0 BUKOPUCTOBYIOTh y TEXHOJIOTISAX JIE-
PEBOOOPOOKH; OBOJIOJIIHHS ITpUHOMaMHU BUKOHAHHS 0a30BOr0 XIMIYHOTO €KCIIepHUMe-
HTY, crioco0amu 00poOKH, y3araJbHEHHS Ta CUCTEMATHU3AIlli OJIepKaHUX PE3yJIbTaTiB;
HaOyTTS BMiHb BUKOPHCTOBYBATH OZICpKaHl 3HAHHS 1 HABUYKH Ha MPAKTHIII.

VY pe3ynbTari BUBYCHHS HAaBYAIBHOI TUCIUTIIIHN CTYICHT IOBUHCH

3Hamu: Cy4acHi TEOPETUYHI MOJOKEHHS 3arajibHoi XiMiil; OyJ0By aroMa 1 XiMiy-
HUH 3B’S30K, OYJI0BY MOJIEKYJ 1 p€YOBUHU; OCHOBHI MOHSTTS XIMIYHOI KIHETHUKH 1
TEPMOJUHAMIKU; (PI3UKO-XIMIYHI BIACTUBOCTI PO3UMHIB €JIEKTPOIITIB 1 HEETEKT-
POJIITIB; OKMUCHO-BIJIHOBHI MPOIECH Ta OCHOBU €JICKTPOXiMii; XIMI4HI BJIACTHBOC-
Ti €JIEMEHTIB Ta iX CHOJIYK, III0 BUKOPUCTOBYIOTh B J€PEBOOOPOOHUX TEXHOJIOT1-
SX;

émimu: TIOSICHIOBATU XIMIYHI MPOLIECH, 10 B1IOYBAIOTHCA 1] Yac 30epiraHHs Ta
0OpoOIOBaHHS AEPEBUHM; PO3PAaXOBYBATH BUTPATH BUX1AHOI pEYOBUHU Ta BUXI1]
rOTOBOI MPOJYKIIii; BUXOASYU 3 OyJIOBU pEUOBHHHM, nependadatu pizuyHi Ta Xi-
MIYH1 BJIACTUBOCTI CHOJYK, BU3HAUATH iX (PI3UKO-XIMIYHI KOHCTAHTH; HA OCHOBI
TEPMOIMHAMIYHUAX cpyHKLuH CTaHy nepe,u6aqam HaATPSIMH Hpouec1B 3aCTOCOBY-
BaTU SIBUIIA eneKTponBy JUTSl HAHECEHHSI METaIIYHUX MOKPUTTIB HA METAIIYHI Ta
HEMETaNlIYHI TOBEPXHI; BHKOHYBaTH 0a30Bi €KCIEpUMEHTAIbHI pPOOOTH, IO
CKJIaJal0Th OCHOBY XIMIYHOTO JOCIIJKEHHS; y3arajJbHIOBaTH, CHCTEMATH3yBaTH
Ta MOSICHIOBATH OJIEp>KaH1 pe3yJbTaTh; BUKOPUCTOBYBATH HAOyT1 3HAHHS, YMIHHS
Y HAaBUYKH JJIs1 BUPIIICHHS MPAKTUYHHUX 1 TPodeciiHuX 3aB/IaHb.

HalyTTst KOMIETEHTHOCTEI:

3azanvui komnemenmnocmi | 3K1. 31aTHICTh 10 aHai3y Ta CHHTE3Y, BMIHHS

(3K): BUSIBJISITH, (DOPMYJIIOBATH, CTAaBUTU Ta BUPIIILY-
BaTU MPUKIAJHI (HAYKOBO-TIPUKJIAIAHI) 3aB/aH-
HSL

3K2. 3patHiCcTh CHOUIKYBAaTUCA YKPATHCHKOKO MO-
BOIO, SIK YCHO, TaK 1 MUCHMOBO.

3K3. 31aTHICTh CIUIKYBATUCS IPYTOI0 MOBOIO.
3K4. 3naTHicTh HaBYATUCSA 1 ONAHOBYBATH CY-
YyacHl 3HaHHS B MpPEIMETHIA oO0nacTi Ta 1HTe-
rpyBaTu iX 13 yXe HasBHUMH, PO3YMIHHS IPO-
dbecii.

3KS5. 3paTHICT 1O TOWIYKY, OOpOOJIEHHS Ta
aHami3y iHbopMmarii 3 pi3HUX JHKEpe.

3K6. 3matHICTh MpaIfoBaTH CaMOCTIHHO 1 B KO-
MaH/l, €QEeKTUBHO CIUIKYyBaTUCS 3 (paxiBUAMHU




IHIIUX Tpodeciii pi3HOTO PiBHA, NpUMMaTH
OOTpyHTOBaHI PIIICHHS.

3K7. IlpuxunbHicTh Oe3meli, TOTPUMaHHS 3710-
POBOTO CTIOCOOY JKUTTSL.

3K8. Ilparnenss 10 30epexeHHs] HaBKOJIHUIIIHbO-
rO CEepeloBHUIla Ta 3JaTHICTh 3a0e3nedyBaTu
TapMOHIMHY B3a€EMOJII0 3 MPUPOJHUM TOBKIJ-
JISIM Y BCIX cpepax KUTTEAISITBHOCTI.

3K9. 3HaHHsS BITYM3HAHOI iCTOPIi, KYyJABTYpH Ta
€KOHOMIKH, JOCTaTHI JJi1 pO3yMIHHS IPUYUHHO-
HACJIIJIKOBUX 3B’SI3KIB PO3BUTKY CYCILUIBCTBA U
YMIHHS iX BHUKOPHCTOBYBaTH B COIlaJbHIA 1
npodeciitHiil AiSUTbHOCTI.

¢axosi (cneuianwvni) Kom-
nemenmuocmi (DK):

®K1. 31aTHICT, AEMOHCTPYBaTH 0a30B1 3HAHHS
3 Ximii, B 00cs31, HEOOXITHOMY 11 OCBOEHHS
npodeciiHuX AUCHMIUIIH U YMIHHS X BUKOPH-
CTOBYBaTH B 0OpaHiii mpodecii.

®K2. 3p1aTHICTh PO3KpPHUBATH CYTh 1 3HAYEHHS
XIMIYHMX TIOHATh Ta 3aKOHIB, OIEpPyBaTH
XIMIYHUMU TEPMiHAMMU.

®K3. 3matHicTh 3amucyBaTH pi3HI BHAU XiMid-
HUX (POPMYJI PpEUOBHH, CXEMHU PIBHSAHb PEaKIIii.
®K4. 31aTHICTh OITUCYBATH XIMIYHI BIACTUBOCTI
€JIEMEHTIB 1 1X CIOJIYK, II0 BUKOPUCTOBYIOTH y
TEXHOJIOTIIX JePEBOOOPOOKH.

®K5. 3maTHICT, BCTAaHOBIIOBATH MPHYMHHO-
HACJIIJIKOB1 3B’SI3KM MIXK: BJIACTHBOCTSIMH PEUO-
BUH Ta iX 3aCTOCYBAaHHSM, 3aKOHAMH 1 TEOPIsIMU
Ta X MPaKTUIHUM 3HAYCHHSIM.

®K6. 3gaTHICTh pPO3yMITH OCHOBHI 3aKOHOMIp-
HOCTI Tepediry XIMIYHUX MpPOLECIB Ta MUISAXU
KepyBaHHS HAMH.

®K7. 3maTHICT 3A1MCHIOBATH XIMIYHHUN €KCIIe-
PUMEHT, ONMCYBAaTH, aHANI3yBaTH 1 KPUTHUYHO
OI[IHIOBATH €KCIIEPUMEHTAJIbHI JIaHi.

®K8. 3xaTtHicTh 3aCTOCOBYBaTH HaOyTl 3HaHHS
Ta HAaBUYKH POOOTH 3 XIMIYHHUM OOJaTHAHHSIM,
peaKTUBAMH, METOMKAMH XIMIYHUX JOCIIIIKCHb
JUIS 3IMCHEHHST KOHTPOJIO SKOCTI CHUPOBHHH 1
rOTOBOI MPOJYKIIi, MPUTrOTYBaHHS PO3UMHIB,
CJIEMEHTApPHUX PO3PAXyHKIB OCHOBHHX Iapame-
TPiB, M0 XapaKTepU3YIOTh XiMiuHI, (i3udHl ¥
010JIOT1YH1 CUCTEMH.

®K9. 3paTHiCTh aHANI3yBaTH XIMIUHI MPOILIECH,
K1 BUHUKAIOTh MPU 0OpoOIll, a TaKOXK PyHHY-




BaHHI1 MaTepiaiiB 3 JePEBUHU, BUKOPUCTOBYBATH
oJlep>KaHl 3HAHHS TPU BU3HAYEHHI MOKIMBUX
(h13UKO-XIMIYHMX TIPOIECIB, SKI TMPOTIKAIOTH B
JIEPEBUHI 3 4ACOM.

®K10. 3naTHICTh XapaKTepU3yBaTH 3aJEKHICTD
XIMIYHOTO CKJIay ACPEBHHM Ta ii BIACTHUBOCTEH,
aHaATI3yBaTH MOXJIMBOCTI BHKOPWCTAaHHS Jepe-
BUHU SIK XIMIYHOT CHPOBUHH.

®KI11. 3paTHICTH XapakTepu3yBaTH IIKIJIUBI
BUKHUIW Y TEXHOJIOTIYHHX IPOIeccax IepeBO00-
poOJneHHsT Ta MeOJISIpCTBA, BU3HAYATH 1X BUIU Ta
KUIBKICTh, MepeadadaTd 3aX0ojd I0JI0 iX 3MEH-
IICHHS Ta MOKPAIIEHHS €KOJIOT1i.

®K12. 3paTHICTE OPIEHTYBATHUCS B OCHOBHUX
3aKOHOMIPHOCTSIX PO3BUTKY W CY4aCHHX JOCST-
HEHHSX XIMIYHUX TEXHOJOT1M, BUPOOHHUIITBA Je-
PEBUHHUX KOMIO3UIIMHUX MaTepialiiB 1 Mo-
JU(DIKyBaHHS JEPEBUHMU.

3. IIporpama Ta cTpyKTypa HaBYAJIbHOI AUCHUTLTIHN JJIS:
— CKOPOYEHOTr0 TEPMiHY AEHHOI (3a04HO1) (hOpMU HABUAHHS;

KinbkicTh roqun

Hassu 3Mi9TOBHX naeHHa popma 3a04yHa hopma
MOZyMB 1 TEM yCBOTO y TOMY YHCITi YCBOTO y TOMY YHCIi
bl n1a0. c.p. b n1a0. c.p.
1 2 3 4 5 6 7 8 9
3micToBuii Moayb 1. CydacHi ysiBJIeHHs mpo 0yaoBy aToma i XiMiuHmii 3B’s130K
Tema 1. CyuacHe Tpakry-
Bl OCHOBHIX MOMATH 1) 4 1 1 2 2.5 0.5 : 4
3aKOHIB XIMIYHOI CTexXio-
MeTpii.
Tema 2. CyyacHa cucrema-
THUKa HEOPTraHIYHUX CHOIYK 11 - 4 8 9 0.5 0.5 6
1 XIMIYHUX peaKIii.
Tema 3. CyuacHi ysiBIE€HHS
npo OyIOBY aToMmiB XiMid- 10 2 2 6 7 0.5 - 6
HUX €JICMEHTIB
Tema 4. Ilepiognunuii 3a-
KOH 1 mepionvHa cucTema 7 1 i 6 45 05 i 4
xiMiuHux eaementiB  JI.1 '
Menneneesa.
Tema 5. XimiuHuil 3B’A30K
1 Oyz1oBa MOJIEKYII. 6 2 ) 4 / 0.5 ) 8
Pa3om 3a 3micToBUM
MoxyneM 1: 38 6 6 26 30 2.5 0.5 28




3micToBHii MOIYNH 2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHMX NepeTBOPeHb

Tema 6. Enepreruka ximi-

: 7 1 - 7 3 - - 4
YHUX TPOIECIB
TGM?, 7 Xmqua KIHETHUKaA 7 1 i 7 35 05 i 4
Ta XiMiYHa piBHOBAra.
Tema 8. q)ISI/II.(O-XlMILIHa 8 1 2 4 11 05 05 6
MIPUPOJIA PO3YHHIB.
Tewma 9. I'iapomni3 coeid. 8 1 2 4 55 0.5 0.5 4
Tema 10. OxuCHO-BITHOBHI
MpOIIECH Ta YMOBH iX Tie- 6 2 2 2 10 0.5 - 10
peoiry.
Pa3zoM 3a 3MicTOBUM 36 6 6 24 33 9 1 28
MOJlyJIEM 2:

3micToBui MOIyb 3. OcobanBocTi XiMil eJ1leMeHTIB Ta iX cnoIyk

Tema 11. XiMiuHi eJleMeH-
TH Ta IX cucreMaruka. [ 1ia- 4 1 1 2 5 0.5 ) 8
poreH i OkcureH, SK Hai-
MTOIIMPCHIII EIEMEHTH.

Tema 12. Hemeranu VII —

IV rpyn Ta ix HaiiBaxxu- 6 1 1 4 10 0.5 - 8
Billli CTIONTYKH

Tema 13. 3araneHi BiIacTu-

. . 6 1 1 4 12 0.5 0.5 10
BOCTi METaJiB.
Pa3zom 3a 3micToBUM 16 3 3 10 27 1.5 0.5 26
MonyJeM 3:
90 15 15 60 90 6 2 82
YCbOro roguH:
Kypcosuii mpoekt
(poboTa) 3 - ) ) ) ; . . - -
(sIK1I10 € B pob0YOMY
HaBYAJILHOMY TIJIaH1)
90 15 15 60 90 6 2 82

Ycnoro roguH:

3micToBuii MoayJib 1. CyuyacHi ysiBJIeHHs Ipo O0yI0BYy aTOMa
i XiMivHUi1 3B’ A30K
Tema nexyitinozco sanamms 1. Cyuacne mpakmyeanus OCHOBHUX NOHAMb 1 3aKO-
Hi8 XIMIYHOI cmexiomempil

Micue xiMmii cepeji MpUPOTHUYMX HAYKOBUX auctuiuiiH. [Ipeamer ta 3agadi xi-
Mii. BHeCOK yKpaiHChKMX BYEHHX Yy PO3BUTOK XIMIYHOI HAyKH.

Ponpb xiMmii B CUIBCBKOMY, JIICOBOMY 1 CaIOBO-TTAPKOBOMY TOCIIOAPCTBI, JEPEBO-
00pOoOIIOBANIBHIN TIPOMHCIOBOCTI. XiMis Ta OXOpPOHA HABKOJHUIITHBOIO CEPEIOBHUIIA.
Buxopucranss 10CATHEHb XIMIYHOI HayKH 1 MPAKTHKU B TEXHOJOTISIX JEPEBOOOPOO-
KH.

OCHOBHI MOHSTTSI ATOMHO-MOJIEKYJISIPHOIO BUYEHHS: MOJIEKYJa, aTOM, XIMIYHUHN
€IIEMEHT, TIPOCTa 1 CKJIaIHA PEUYOBMHA, BiTHOCHA aTOMHA 1 MOJICKYJIIPHA MacH, MOJIb,
MOJISIpHA Maca.




OcCHOBHI CTeX10METPUYHI 3aKOHHU. 3aCTOCYBaHHS 3aKOHIB XIMIUYHOI CTEX10MeTpii
JUTSL TIOKpaIeHHs 30epiraHHs Ta 00poOIIOBaHHS JIEPEBUHH.

Tema nexyivnoeo zanamms 2. Cyuacui ysaenienHs npo 6y008y amomie XiMiyHUX
elemMenmis

Ponb OynoBu atoma B nependaueHH1 (Hi3MUHUX 1 XIMIYHUX BJIACTHBOCTEH eeMe-
HTIB Ta ix crnoayk. KaTomHi Ta peHTreHiBchki mpomeni. [Ipupoaa pagioakTHBHOTO BH-
npomiHtoBaHHd. [1ITyuna pagioaktuBHicTb. [lepini Mmoaeni atoma. OCHOBHI MOJIOKEH-
Hs Teopii OymoBu aToma bopa.

CyuacHi ysBieHHS npo OyaoBy aroma. KBaHTOBO-MexaHi4Ha Teopis Oyao0BH
aToma. XBUJIbOBA MIPUpPoJIa eaeKTpoHa. [IoHATTS po opOiTalib, EHEPreTUYHI PIBHI Ta
HiJpPiBHI, 1X €MKICTb. XapaKTEPUCTUKA CTaHY €JEKTPOHA 32 KBAHTOBUMHU YHCIIAMH.
[lpuniunu 3amoBHEHHS oOpOiTajeil enekTpoHaMu. EIEKTpOHHI Ta eJIeKTPOHHO-
rpadiuai Gopmyiu; iX 3aCTOCYBAaHHS JUIsl BU3HAUEHHS BaJECHTHUX MOXKJIMBOCTEW Ta
CTYTICHIB OKUCHEHHS €JICMEHTIB.

Tema nexyitinoeo 3auamms 3. Ilepioouunuti 3akou i nepioOuyHa cucmema ximiy-
Hux enemenmis [[.1. Menoenccsa
CyuacHe ¢opMyiIrOBaHHS MEepioUYHOro 3aKkoHy. [lepiognuna cucrema eneMeH-
TiB JI.I. Menneneesa, 1i ctpykrypa. [IOHATTS mpo rpymnu, MiArpynu, nepioam, s-, p-, d-
eJeMEHTH. 3MIHU M0 MeploAax 1 rpynax pajaiyciB aTOMiB, €Heprii HOHI3alli, eeKTpOo-
HETaTUBHOCTI, METAJIIYHNX, HEMETANIYHUX, KUCIIOTHO-OCHOBHUX, OKHCHO-BIJHOBHUX
BJIACTUBOCTEH enieMeHTIB. OCHOBHI 3aKOHOMIPHOCTI MEPIOAUYHOI CUCTEMU Ta iX 3a-
CTOCYBAHHS J1J1s1 Iepe0ayeHHs XIMIYHUX BJIACTUBOCTEN CIOJIYK.

Tema nekyitinoco 3anamms 4. Ximiunuii 36 's130K i 6Y008a MOJEK)L

CydacHi ysiBI€HHS TPO MPUPOAY XIMIYHOTO 3B'A3Ky. OCHOBHI XapaKTEPUCTUKHU
XIMIYHOTO 3B'SI3KY: JOBXKHHA, CHEPTisl, BAICHTHUHN KYT, MOJSAPHICTh. TUIH XIMIYHOTO
3B'A3KY.

KoBasienTHuii 3B'a30k. OOMIHHUN Ta JOHOPHO-AKUENTOPHUNA MEXaHI3M YTBO-
PEHHSI KOBAJIEHTHOTO 3B's13Ky. MeTo/1 BaJICHTHUX 3B's13K1B. Bi1acTHBOCTI KOBAJIEGHTHOTO
3B'SI3KY: MOJISIPHICTb, KPATHICTh, HACUYEHICTh, HAIPSIMJIEHICTh Y MpocTopi. Tunm Ko-
BaJICHTHUX MOJICKYIL.

Tpupona i xapakTepHi 0co6IMBOCTI HOHHOTO 3B’s13Ky. MoHHI kpuctamu. Buac-
TUBOCTI MOHHUX CIONYK. BogHeBuii 3B's130K. MexaHi3M yTBOPEHHsI Ta OCOOJIMBOCTI,
pOJIb B TIpOIIecaxX >KUTTEMISUIBHOCTI POCIMH. MeTaaidyHuil 3B'I30K, MEXaHI3M HOTo
YTBOPEHHS, OCHOBHI XapaKTEPUCTUKH.
XiMIYHUM 3B’SI30K 1 BIIACTUBOCTI CIIOYK.

bynosa monekyn. MixxMonekyssipHa B3aeMojis. ATperaTHuil CTaH pPEYOBHHHU.
3aranpHa XapakTEPUCTHKA TBEPAOTO CTaHy pedoBuHU. Kpucramiunuiti 1 amopdumii
CTaH TBEPJOi peuOBUHU. THUIH KPUCTATIYHUX PEUIITOK. By/oBa peallbHOTO KpUCTaIy.
Oco0MBOCTI PIAKOTO CTaHy PEYOBHHH.

3micToBuit MoayJib 2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHMX NepeTBOPEHb
Tema nekyitinoeo 3auamms 5. Enepeemuxa ximiunux npoyecie

OCHOBHI TOHATTA TEPMOAMHAMIKH: CHUCTEMa, IMPOIEC, TEPMOAUHAMIYHI 3MIHHU.
CydacHi ysBJIE€HHSI PO BHYTPILIHIO €HEPTii0, pOOOTY, €HTAIbIIII0, TEIIOBUN e(eKT



xiMiuHO1 peakiii. @yHkKIii nporecy Ta PyHkIii crany cucteMu. Tepmoximis. Temnora
YTBOPEHHSI Ta 3TOPSHHS PEYOBHH. 3aKOHU TepMoXimii. CTaHIapTHUHN CTaH PEUOBUHHU.
CnocoOu po3paxyHKy TEIJIOBUX e(PeKTiB XIMIYHUX peakiiii. [IOHITTS nmpo eHTpoIliio,
il dizuununii cmuca. Kputepii piBHOBaru Ta HampaBj€HOCTI MPOIECIB y XIMIYHUX Ta
010XIMIYHUX CUCTEMAX.

Tema nekyitinoco 3anamms 6. Ximiuna Kinemuxa ma XiMiuHa pieHogaza

OcHOBHI OHATTA XiMiuHOI KiHeTUKH. [IIBUKICTH XIMIYHOT peakiii Ta GpakTopH,
[0 BIUIMBAIOTh Ha Hel. 3akoH Aitounx mac. KoHCTaHTa MIBUIKOCTI XIMIYHOI peakiiii.
Brnus Temnepatypu Ha mBuakicTs peakiii. [IpaBuno Bant-I'odda.

[TonsTTs mpo kartami3z Ta HOro mpupoxy. 'oMOreHHMIA KaTali3, HOro MeXaHi3M.
Enepris aktuBanii katamTuyHuX peakiiil. ['ereporennuii karamiz. ®epmeHTaTUBHUIMA
KaTais.

OO6opoTHI Ta HEOOOPOTHI peakilii. XiMiuHa piBHOBara Ta BIUIUB Ha HbOTO 30B-
HimHIX (akTopiB. KoHcTaHTa XIMIYHOI piBHOBArv. 3MIIIEHHS XIMIYHOi PIBHOBArH.
[Mpunnun Jle-1llatense. [TonsTrs npo ¢da3oBy piBHOBary. YMoBu (ha30Boi piBHOBAaru
y OaratodasHiii, 6araTokoMmnoHeHTHi# cuctemi. [IpaBuiio ¢a3z ['i060ca. 3acTocyBaHHs
npaBuwia (a3 ['166ca s 0JHOKOMIOHEHTHOI cuctemMu. Pa3oBi MEPEXoau MEPIIOro
pony. Jliarpama cTany BOJU.

Ponb ysBieHb XIMIYHOI KIHETUKHM Ta XIMIYHOI pIBHOBAru y po3yMiHHI XIMIYHUX 1
010JIOTTYHUX HPOLECIB.

Tema nexyitinoco 3anamms (. Di3uxo-xXiMiuHa npupooa po3uunie

3arasibH1 ySIBJIGHHS MPO JUCIIEPCHI CUCTEMH, 1X Kiacuikailito, BJACTUBOCTI Ta
METOAM oJiepkaHHs. JlucnepcHi cucTeMu B pupoii. Po3unHM, iX posib B TEXHOJIOT14-
HUX Tpoliecax 30epiranHs Ta nepepodku aepeBunu. [lpupoana Boga — 6araTokommo-
HEHTHUH PO34MH.

di3uko-xiMiuyHa TpuUpoja po3unHiB. PozumuHicTh. CosbBartallis 1 TEIUIOBUN
edexT pozunneHHs. [louatTsa npo kpuctanoriapatu. CocoOn BUpPaXKEHHS CKIIaAy po-
34YHHIB.

BrnactuBocti po3unHiB eneKTpodiTiB. OCHOBHI MOJIOKEHHS TEOPil €IeKTPOJIi-
TUYHOI aucorarii. MexaHi3M eJeKTpoJITHYHOI aucorriamii. KibKicHI XapakTepuc-
THUKH TIPOIECY TUCOIIIAII: CTYIIHb Ta KOHCTAHTA CICKTPOITHYHOL Aucorialii. Cuiib-
HI Ta cnabki enektpoiitTh. KoHcTaHTa aucomiainii ciabKux eIeKTpoiTiB, ii B3ae-
MO3B 30K 31 cTyneHeM aucouianii. AmdorepHi enexktponiti. Peakuii B po3unmHax
eNeKTpoNiTiB. MOHHI piBHAHHS peakiiii.

KomniratuBH1 BIaCTUBOCTI PO3YMHIB HEEJIEKTPOJITIB. 3MIHA TEMIIEPATYPHU 3aMep-
3aHHs Ta KumiHHA. [ToHATTS npo kpiockomito Ta edymiockomito. Ocmoc. OCMOTHYHUI
TUCK. 3HAYEHHS] OCMOTUYHUX €(PEKTIB B JKUTTEAISIIBHOCTI )KUBUX OPTaHi3MiB.

@i3uyHUl 3MICT MOBEPXHEBUX sBUII (ancopOirii, koresii, aaresii). CopOiiitHi
MIPOIIECH Ta iX TeOpeTUYHEe OOTPYyHTYBaHHS. AncopOiist (i3uvHa Ta XiMigHa (XEMOCO-
pO1is). [ToBepxueBo-aktuBHi (ITAP) 1 moBepxHeBo-1HaKTUBHI peuoBuHU. ['iApodibHI
1 rimpodoOHI TBepal Tija. SABuIa 3MOUYBaHHS Ta PO3TIKAHHS, X MPAKTHYHE 3HAYCH-
HSIL

Tema nekyitinoeo 3auamms 8. Iioponiz coneti



Bona six cmaGkuii eIeKTpoiT. Wonnuii n00yTOK Boju. BogHeBUit 1 T1APOKCHITL-
HUM nokazHukW. CrnocoOu BumiptoBaHHs pH. 3araibHi BiIOMOCTI IIPO 1HIUKATOPH.
XapakTeprucTUKa cepeioBUIa po3unHiB 3a monoMoroio pH. bydepni pozunan. Me-
XaH13M O0ydepHoi aii.

CyTb Ta IPUYMHM T1IPOJII3Y Coyiei. 3HaYEHHS MPOLIECy TIAPOMI3Y IS KUTTE1-
ATBHOCTI pocivH. Tunu rifapomnizy coneid. [IoHATTS mpo SBUIE MOBHOTO TiAPOIi3Yy.
KoHcraHTa Ta cTyminb riapomizy coseid. @akTopw, MO BIUIMBAIOTH HA 3MIMIEHHS Xi-
MIYHOT pIBHOBArw mporieciB rigpomizy. Hnsxu kepyBaHHS TpoIecamu TiIpoJiizy.
BrnuB mporieciB Tiiposizy Ha peakiiio CepeaoBHIla BOAHUX 1 TPYHTOBUX PO3UMHIB.
[TousTTs Mpo XiMiuHy Memiopaiito rpyHTiB. [Iporecu ripomnizy B TEXHOJOTIAX Tepe-
poOKH Ta 30epiraHHs JepPEBUHHU.

Tema nexyitinoeo 3auamms 9. OKucHO-8IOHOBHI npoyecu ma ymMosu ix nepebizcy

3arajibH1 MOHATTS MPO OKMCHO-BITHOBHI IPOIECH, iX POJIb y Iporecax oopo0-
JIeHHsI AepeBUHM. HaliBaKJIHMBIII OKMCHO-BIIHOBHI MPOIIECH, 1110 BiOYBAIOTHCS Y PO-
CIIMHAX, TPYHTax, NpUpOAHUX Bogax. CTymiHb OKMCHEHHS €JEMEHTIB Yy CIIOJyKax.
TunoBi OKUCHUKH Ta BITHOBHUKH. OKMCHO-BITHOBHA ABOICTICTh. [IpaBuna ckiagaHHs
PIBHSIHb OKHMCHO-BIJIHOBHUX peakiliii. Kiacudikailisi OKMCHO-BIIHOBHHX pPEaKIIiH.
Bmuus cepenoBuina Ha mnepedir OKUCHO-BITHOBHUX peakii. [ToHATTS mpo OKHCHO-
BIIHOBHI MOTEHIIATN. YMOBHU 31HCHEHHSI OKMCHO-BITHOBHUX PEAKIIIA Ta BU3HAYEHHS
HaIpsIMKY iX nepeoiry.

OcHoBu enekTpoxiMii. ['anbBaHIYH1 eneMeHTH. XiMIUHI JKepena eIeKTPUYHOro
CTpyMy, iX OyaoBa, mpuHIUI poOoTu. CyTh mpoliecy eneKkTpoizy Ta ioro KinbkicHi
xapakTepucTuku. EnekTponi3 posmiaBiB 1 po3unHiB. 3akonu Dapazes. [Ipaktuune
3aCTOCYBAHHS €JIEKTPOJII3Y.

[TousartTs npo kopo3ito MeTaniB. Buau kopo3iiHUX pyldHYBaHb. 3arajbHa Xapak-
TEPUCTHKA KOPO3IMHUX MporieciB. XiMiyHa Ta eJIeKTpoxiMiuHa Kopo3sis. [IIBuakicTsh
KOopo3ii Ta (akTOpH, 110 BIUTMBAIOTh HA Hel. MeToau 3aXUCTy METajiB Ta TEXHIKH Bl
KOPO3ii.

3micToBuit Moay.Jb 3. Oco0JMBOCTI XiMil eJIeMEHTIB Ta IX CIOJIYK

Tema nekyitinoco 3anamms 10. Ximiuni enemenmu ma ix cucmemamuxa. 1iopo-

een i Oxcuzen, K HAUNOWUpeHiuL eiemerHmu.

[ToHATTS 1po GiOreHHI MaKpo- Ta MiKpoeJdeMeHTH. 1X Gionoriune 3HayeHHs. 3a-
CTOCYBaHHS CIIOJIYK IIMX €JIEMEHTIB Y CUCTEMI1 KUBJICHHS Ta 3aXUCTY JIICOBUX 1 CaJlo-
BO-TIAPKOBHUX KYJBTYP.

3HauCHHS TIAPOTeHYy SK HAWUMOMIMPEHIOro eneMeHTa mpupoau. CBOEPITHICTD
€JIEKTPOHHOI Oy0BM aToma rifporeHy. [lomokeHHs TiApOreHy B MEepIOANYHIN CUCTE-
Mi Ta cnenudiuHicTh oro BractuBocTedl. Ciocobu noOyBaHHs, Pi3uyHI Ta XiMIYHI
BJIACTUBOCTI BOJIHIO. 3aCTOCYBaHHS BOJIHIO Ta HOTO CITOMTYK.

Bopna. 3HaueHHs BOAM y KUTTEMISIIBHOCTI JAEpeB, KyIiB, KBITIB. Pojb Boau sk
po3unHHUKA. ['eomeTpist 1 (Pi3UyHI BIACTUBOCTI ii MOJEKYJ. AHOMaJi PIIKOTO 1
TBEPJIOrO CTaHIB BOJAM. XiIMIYHI BJIACTUBOCTI BojaM. TBepiicTh Boau. TumMuacoBa Ta
nocTiiiHa TBepaicTh Bogu. CriocoOu ii ycyHenHs. Ilpuponna Bojga Ta cmocobu ii
OUMIIEHHS.



Tema nexyiiinoeo 3auamms 11. Hememanu VII — IN epyn ma ix natisaxciusgiuii
CHOJNIYKU

3aranbHa xapaktepuctuka HemetaniB VII — IV rpyn. OcoOauBoCTi eneKTpOHHOT
OyZ0BH 1X aTOMIB, THIIOBI BaJICHTHOCTI Ta CTYIE€HI OKMCHEHHs y crionykax. [lommupe-
HICTB Y IpHUpPOi, (13UUHI Ta XIMIYH1 BIACTUBOCTI.

Oco6mmBocTi ximii diyopy Ta Horo cronyk. @TOPOBOJICHB, GTOPUIHA KHUCIIOTA,
dbTopuam; ix XIMidHI BIACTUBOCTI. Ximist XJIOpy Ta KOO CIOJIYK. XJIOPOBOJEHb, XJ10-
pUIHA KUCTIOTA, XJIOPUIM; iX XIMIUHI BIacTUBOCTI. OCOOIMBOCTI XiMii criostyk bpomy,
Hony. Cionyku ®ayopy, Xnopy, Bpomy, Hoxy B TexHonorisx 36epirants Ta o6po6-
JIIOBAHHS JICPEBUHH.

Ximist Okcureny, Cynbdypy Ta iX CHONyK. 3HAU€HHS KUCHIO B )KUTTEIISITBHOCTI
POCIIMH, TEXHOJOTIYHUX TMpoliecax. [lepokcun BOAHIO, MOro KHCIOTHI Ta OKHCHO-
BIIHOBH1 BJIacTUBOCTI. JIoOyBaHHS Ta XiMIUHI BIACTUBOCTI TipOreHcyabdiay, OKCu-
IiB cynbdypy, cyiabdarHoi, cynab(piTHOI, Cyab(d1IHOI KUCTOT Ta iX cosel. [Ipenapatu
YKUBJICHHS Ta 3aXMUCTY JICOBHUX 1 CaJOBO-TIAPKOBUX KYJILTYp Ha OCHOBI CYJIb(ypBMIiC-
Hux cnoyiyk. Cynb(haTHa KUCI0Ta Y BUPOOHUIITBI MIHEPAJIbHUX JOOPUB, 1€PEBOOOPO-
OJIIOBAJIbHIN TTPOMUCIIOBOCTI.

@i3u4HI Ta XIMIYHI BIACTUBOCTI a30Ty 1 pochopy. OnepxaHHs Ta XIMIUHI BIac-
TUBOCTI criosiyk HiTporeHy: amoHiaKy, aMOHIN T1JPOKCHUIY, OKCUIB HITPOTEHY, HIT-
paTHO1, HITPUTHOT KUCJIOT, iX cojiei. A30TH1 100pHBa. AHTUIIPEHH.

OpepxaHHS Ta XIMIYHI BJIACTHUBOCTI CHOJNYK (ocdopy: OKCHUIIB, MOHO- Ta
nonidocdaraux Kuciot, ¢ocdartis, mom QocdartiB. Acoptument GochopHux 100-
pUB, iX XIMi4HI BIaCTUBOCTI.

XiMigHI BIJIACTHBOCTI Ta 3aCTOCYBaHHs HEOPTraHiYHMX crojiyk KapOony:
kapOooH(IV) okcuay, kapOoOHaTHOI KHCIOTa, KapOOHATIB, TigporeHkapOoHaTiB. Poib
BYTJIEKHCIIOTO Ta3y B XKUTTEAISUIBHOCTI pOcivH. [[apHUKOBHI e(peKT BYIJIEKUCIOro
rasy.

Crioco61 onep>kaHHs Ta XIMIYHI BJIACTUBOCTI CIIONYK, 11O 3aCTOCOBYIOTH SIK 3a-
co0u XIMIYHOTO 3aXUCTY JIEPEBUHU Ta I BUTOTOBJICHHS BOTHE3aXUCHUX 1 aHTHUCET-
TUYHUX Mpenaparis.

Tema nexyitinozo 3ausmms 12. 3acanvui énacmusocmi memanis

3aranpHa XapaKTEpUCTHKAa METAJIYHOro craHy. IlonokeHHda MeTaliB Yy
nepioauyHii cuctemi eneMeHTiB. OCOOIUBOCTI €IEKTPOHHOI Oy10BH iX aToMiB. Di3u-
YHi1 Ta XIMIYHI1 BJACTUBOCTI MeTaliB. 3aKOHOMIPHOCTI 3MIHM iX XIMIYHOiI aKTUBHOCTI
1o Mepiojax 1 rpynax nepioauyHol cUcTeMHU. ENeKTpoXiMiuHMMA psiJi HAIpyTr MeETaliB
Ta BUCHOBKH 3 HHOTO.

Harpiii, Kaniit, Marniii, Kanpniif sk 6i070ri4HO aKTHBHI €leMEHTH. IX poib y
KUTTENSUTBHOCTI pocnuH. Kamiitai noopusa. Crionyku Kanpitito y 3axomax XiMigHOT
Metiopallii TPyHTIB.

VYyacte cnonyk Oiorennux mertaniB (Cu, Zn, Co, Ni, Mn, Fe,V, Mo T1a iH.) y
MpoIiecax, Mo BiOYBAaOThCSA B KUBIA MPHUPOAL: HOHHOTO OOMiHY, TiIpOJIi3y, OKHC-
HEHHSI-BITHOBJICHHS.

Oco0uBOCTI €IEKTPOHHOI Oy/10BU aTOMIB MeTalliB mMoOiuHuX miarpymn: Kymnpy-
My, Llunky, Manrany, poauan ®epymy. Ix ¢isnuni Ta XimMiyHi BaacTuBocTi. BaneHT-



HICTh Ta TUIOBI CTYIIEHI OKHCHEHHS Yy CIIOJNyKax. 3aCTOCYBaHHS Y CHUCTEMi 3aXHCTY
POCTIHH.

Bukopucranus cnoiayk Ti, Zn, Pb, Fe sk mirmenTiB B ckiani ¢ap06 (emaneii).
Cnonyku Fe, Cr, CU Ta iHIIMX MeTaJliB, [0 BUKOPUCTOBYIOTH JIJIsl IPOTPABIICHHS JI€-
peBUHU. 3aCO0M XIMIYHOTO 3aXUCTY JCPEBUHH.

4. Temu ceMiHApPCbKHUX 3aHSATh

No HazBa Temu KuipkicTh
3/ TOTUH

1

2

No Ha3zBa Temu KiipkicTh
3/T TOJINH

1

2

6. Temu JJaGopaTOpHUX 3aHATH

\ Nen/n ‘ Tema 3aHATTA ‘ KiJIbKiCTh TOJUH

3micToBuit Moay/b Nel. Cy4yacHi ysiBJIeHHS PO OyA0BY aToma i XiMiyHui
3B 30K

1. | ObnagHanHs xiMi4HOI JabopaTopii. OCHOBHI MpaBUIIa 2
pobotu. Texuika Oe3neku. OnepxkaHHS Ta XIMIYHI
BJIACTUBOCTI OKCHJIIB, TIIPOKCHIB, COJIEH (CEepenHix,
KUCJIMX, OCHOBHHX).

— . . ] .
S 2. | JlabopatopHi AOCTIIKEHHS TEHETUYHOTO 3B'SI3KY MIX 2
KJIaCaMHU HEOPraHIYHUX CIOJYK.
3. | CxknamaHHA eneKTpOHHUX (QOpMyJ aTOMIB Ta BH3Ha- 2

YEHHSl BAJICHTHOTO CTaHy, CTYNEHIB OKHCHEHHS eJie-
MEHTIB Y CIOJIYKaXx.

3micToBuit MoayJib Ne2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHHMX IePeTBOPEHb

6. | Peakmii B po3unHax enexkTpodiTiB. JlabopaTopHi moc- 2
JTJKEHHS XIMIYHUX BJIACTHUBOCTEH PO3YMHIB CJICKT-
POJIITIB.

/. | EkcnepuMeHTaJIbHE BHUBUYEHHS TIPOIECY TIAPOIZY 2

M2

coJieit Ta akTopiB, 1O BILTUBAIOTH Ha HHOTO.

8. | ExciepuMeHTanbHe BHUBYEHHSI BIUIMBY CEpeIOBHUIIA 2
Ha 1epedir OKMCHO-BIIHOBHUX PEAKIIIN.

3microBuii MoayJb 3. Oco0JHMBOCTI XiMil eJIeMEHTIB Ta iX CHOJYK

2> ¢ 10. | Ximist cmonyk GiOreHHNX eIeMEHTIB. | 1




11. | ExciepuMmeHTaabHe TOCTIIKEHHSI XIMIYHMX BJIACTH- 1
BocTel crionyk eneMeHTiB VII-A - IV-A rpym.

12. | JocnimkeHHs XIMIYHUX BIACTUBOCTEH METalliB. 1

7. KOHTPOJIbHI NUTAHHS, KOMILJIEKTH TECTIB /IJIsl BU3HAYEHHS PiBHS
3aCBOEHHS 3HAHb CTYJ€HTAMH.

KoHTponbHi nutaHHAa 3 kypcy "XIMIA 1" (3azanbHa, opeaHidyHa)

. OCHOBHI HaIpsIMKHU XiMi3allii AepeBo0OpPOOHOI TPOMHUCIOBOCTI.

OCHOBHI TMOHSTTS aTOMHO-MOJIEKYJISIPHOTO BYEHHS: MOJIEKYJa, aTOM, XIMIYHHNA
€JIEMEHT, MPOCTa Ta CKJIaJHa PEYOBMHA, BIJHOCHA aTOMHA Ta MOJICKYJISIpHA MacH,
MOJIb, MOJISIPHA Maca.

. OCHOBHI CTE€XIOMETPUYHI 3aKOHM XIMIi Ta iX 3aCTOCYBaHHSI.

4. OCcHOBHI MOJIOKEHHS Cy4acHOi Teopii OyJ0BH aTomMa. XBHJIbOBA MPUPOJIAa EIEKTPO-
Ha. [ToHATTS IpO OpOiTaNb, EHEPTeTUYHI PIBHI Ta MIJPIBHI, X EMKICTb, €IEKTPOH-
Hy 000JI0HKY aTomMa. KBaHTOBI uncia.

5. IlocniioBHICTh 3amoBHEHHsT opOiTaneil enekTponamu. [Tpunmun Ilaymi, npaBuio
Xynpa, npaBuiia KiieukoBcbkoro. EekTpoHH1 Ta eleKTpoHHO-TpadiuHi hopmyiu
aToOMIB, iX 3aCTOCYBaHHS JJIsi BU3HAYEHHS BAJICHTHUX CTaHIB Ta CTYIICHIB OKHUC-
HEHHS €JIEMEHTIB Y CIIOJyKax.

6. [lepioguuna cucrema JI.I. Menneneena, ii crpykrypa. [IoHATTS Tipo Tpynu, MiArpy-
1, Tepiou, s-, p-, d-eaementn. CydacHe (OpMYITIOBaHHS TEPIOMYHOTO 3aKOHY.

7. OCHOBHI 3aKOHOMIPHOCTI MEPIOJUYHOI CUCTEMH: 3MiHA pajlyciB aTOMIB, €HEprii
10H13aI1li, EJICKTPOHETATHBHICTI, KHCJIOTHO-OCHOBHUX, OKHCHO-BIJTHOBHHX, Me-
TaJTIYHUX Ta HEMETATIYHUX BJIACTUBOCTI €JIEMEHTIB TI0 Mepioaax 1 rpymnax.

8. CyuacHi yABJICHHsS TIPO XiMIYHHMM 3B'Si30K. OCHOBHI XapakTEPUCTHUKU XIMIYHOTO
3B’s13Ky. THIU XIMIYHOTO 3B SI3KY.

9. KoBanentnuit 38’s130k. OOMIHHMIA Ta TOHOPHO-AKIIEITOPHUN MEXaHI3M YTBOPEHHS
KOBaJIEHTHOTO 3B’A3KY. BJIaCTUBOCTI KOBaJIEHTHOTO 3B SI3KY.

10. Mouunit 38’130k BigMiHHOCTI HOHHOTO Ta KOBAJIGHTHOTO 3B’A3KiB.

11. Bognesuii 3B's130k. MexaH13M MOro yTBOpEHHS Ta OCOOJIMBOCTI, pOJib B YTBOPEHHI
acoraris.

12. Meraniunuii 38’ 430K. MexaHi3M HOro yTBOPEHHS.

13. XimiyHu# 3B’5130K Ta BaJ€HTHICTh. XIMIYHHM 3B’ S30K Ta BJIACTUBOCTI CIOJIYK.

14. CydyacHa HOMEHKJIaTypa Ta IPUHIMIMN KiIacudikailii HeopraHiyHux croiyk. Oxe-
pKaHHS Ta XIMIYH1 BJIACTUBOCTI KUCJIUX, OCHOBHUX, MOJABIMHUX, 3MIIIIAHUX COJICH.
['eHeTruHMIA 3B’ 130K M’k OCHOBHUMH KJIACAMU HEOPTaHIYHUX CIIOTYK.

15. Knacudixkariis XiMiYHUX peaKIliil.

16. XimiyHa kigetuka. OCHOBHI IMOHATTSA XIMIYHOI KiHeTHKHU. IIIBHUAKICTE XIMIYHUX
peakiiii. dakTopu, MO BIUIMBAIOTh Ha Hel. 3akoH mitounx mac. IIpaBuio Bant-
I'odda. TlonsTTs mpo kaTamiz Ta HOTO MPUPOY.

17. HeobGopoTtHi Ta 000poTHI peakiiii. XiMiyHa piBHOBara. KoHcTaHTa piBHOBArw.
BruuB 30BHINIHIX ()aKTOPIB HAa XIMIYHY piBHOBAry. 3MiIIeHHS XiMIYHOi piBHOBa-
TH.

18. 3aranpHi ysaBJICHHS PO AUCIiepcHI cuctemu. Knacudikaiiss AMCIEPCHUX CUCTEM,

iX BJIACTHBOCTI Ta METOAU ojepxkaHHs. [IOHATTS MO PO3UMHMU, X POJIb y CUCTEMI
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XKUBJICHHS pocsinH. Di3uko-ximMiuHa npupoja po3uuHiB. CosibBaTallis 1 TEIIOBUN
edexT po3zunHeHHs. [loHaTTs npo kpucrtanorigpatd. CnocoOu BUPaKEHHs KOHIIE-
HTpaIlli po34rHIB.

19. BractuBocCTi po34MHIB €JIeKTPOIiTIiB. OCHOBHI TOJIOKEHHS TEOpIi €IeKTPOTITHY-
HOT Jucortiamnii. MexaHi3M eleKTpoiTHYHOI aucoriarnii. KimbkicHI XapakTepuc-
TUKHA TPOIECY AMCOIUAIi: CTYHiHb Ta KOHCTAHTA EJEKTPOJITHYHOI JMCOIUAIlii.
CunpHi Ta crnabki enektpoiitd. KoHcTanTa aucoriamii cnabKuxX elIeKTpOIITIB, il
B3a€EMO3B 30K 31 CTymeHeM aucoriamii. AmdoTepHi enexTpoiitu. Peakii B po3-
YMHAX eNEeKTPOIiTiB. FIOHHI piBHAHHS peaKiiif.

20. KomiraTuBHI BIaCTHBOCTI PO3YMHIB HEEJICKTPOJITIB. 3MiHA TEMIEPATYPH 3aMep-
3aHHS Ta KUMIHHAA. [IoHSATTS Ipo Kpiockomito Ta edyiiockorio. Ocmoc. OcMoTHY-
HUM THCK. 3HAYEHHS OCMOTUYHUX €(PEKTIB B KUTTEIISIIBHOCTI )KMBUX OPTaHi3MiB.

21. ®i3uyHUN 3MICT MOBEpXHEBUX sBUI (amcopOuii, koresii, aaresii). CopOiiitHi
IpoLIeCH Ta iX TEOpEeTUYHE OOTpyHTYBaHHsS. AjcopOrisa ¢i3uyHa Ta XiMiyHa (Xe-
mocop6i1is). [ToBepxueBo-aktuBHi (ITAP) 1 moBepxHeBo-iHaKTUBHI peyoBUHU. [i-
npodinbHi 1 rigpodoOHi TBepl TuIa. SIBHIlla 3MOYYBaHHS Ta PO3TIKAHHS, 1X Mpak-
TUYHE 3HAYCHHSI.

22. Bona sk crnabkuii enextporit. MonHuMit 106yToK Bom. BojmHeBnii i rixpokcuis-
HUl noka3Huku. Crnocobu BuMiproBanHs pH. 3aranbHi BIIOMOCTI PO 1HANKATOPH.
XapakTepucTuKa cepelloBUIla po3uuHIB 3a gonomoror pH. BydepHi pozumnw.
Mexanizm OydepHoi Aii.

23. CyTh Ta NPUYMHM TIAPOTI3Y COJIEW. 3HAYEHHS MPOLECY T1IPOJII3Yy IS JKUTTEI-
SITHOCTI pocauH. Tunu rinpoinizy coneil. [IoHATTS npo sBUILE TOBHOTO T1APOII3Y.
KoncranTa ta ctyminb rifpomizy cojeir. @akTopu, 10 BIUIMBAIOTH HA 3MIIIECHHS
XIMIYHO1 pIBHOBAru npoiiecis riapodizy. [lnsxu kepyBaHHs mporecaMu TiIpoisy.
Bruius mporieciB rigposizy Ha peakiliio cepeoBuIa TPyHTOBOro po3uuny. [ToHsaT-
TS TIPO XIMIYHY MEJIOpAIlito TPYHTIB.

24. 3aranbHl TOHATTS MPO OKHCHO-BIAHOBHI mporiecu. HaifBaxiuBinm OKHCHO-
BIJTHOBHI ITPOIIECH, 10 B1IOYBAIOTHCS Y POCINHAX, TPYHTAX, IPUPOTHUX BOJAX.
25. CtyniHb OKUCHEHHS €JIEMEHTIB Yy CIHOJyKax. THIOBI OKMCHUKH Ta BITHOBHUKH.
OKuCHO-BITHOBHA JBOICTICTh. [IpaBuia ckiiajjaHHsS PiBHSHB OKHCHO-BIJTHOBHHX

peaKIrii.

26. Knacudikaiiiss OKHCHO-BITHOBHUX peakiliii. BB cepenoBuiia Ha nepedir okuc-
HO-BIAHOBHMX peakiiii. [IoHATTS Mpo OKUCHO-BIIHOBHI MOTEHLIATA. ¥ MOBH Tiepe-
0iry OKMCHO-BIJHOBHUX PEaKIii Ta BU3HAYEHHS 1X HAPAMKY.

27. OcHoBH enekTpoximii. ['anpBaHIuHI €JIeMEeHTH. XIMIUHI JpKepea eeKTPUYHOro
CTpyMYy, iX OyJ10Ba, IPUHIIUI POOOTH.

28. CyTb nporiecy enexkTpodizy Ta horo KigbkicHI XapakTepucTHKU. EnekTpoini3 po3-
m1aBiB 1 po3unHiB. 3akoHu Dapanes. [IpakTudyHe 3aCTOCYBaHHS €IEKTPOII3Y.

29. IlouaTTa mpo KOpo3ito MeTaniB. Buan kopo3iiiHuX pyiiHyBaHb. 3arajibHa Xapak-
TEPUCTHKA KOPO3IMHUX TpoleciB. XiMiuHA Ta eJeKTpoxiMmiuHa kopo3zis. IlIBua-
KICTh KOpO3ii Ta pakTopH, 10 BIUTMBAIOTH HA HEl. MeTou 3aXuCcTy MeTajiB Ta Te-
XHIKH BiJl KOpO3ii.



30. IToHATTS 1po GiOreHHi Makpo- Ta MIiKpoeleMeHTH. IX Giojoriune 3HadyeHHs. 3a-
CTOCYBAHHSI CIIOJIYK IIMX €JIEMEHTIB Y CUCTEMI1 UBJICHHS Ta 3aXMUCTY JIICOBUX 1 ca-
JIOBO-TIAPKOBUX KYJIBTYD.

31. CBO€pIAHICTh €NEKTPOHHOI OyJ0BU aToma rigporeHy. [lonoxkeHHs rigporeHy B
nepioANYHiN cucTteMi Ta cenu@igHicTh Horo BiactTuBocTeld. CriocoOu 100yBaHHS,
¢bi3udHI Ta XIMIYHI BJACTUBOCTI BOJIHIO. 3aCTOCYBaHHS BOJHIO Ta OTO CTIOJYK.

32. Bona. 3HaueHHA BOAM y KHUTTEIISUIBHOCTI JAEpEB, KYIIiB, KBITIB. Poib Boau sk
po3unHHUKA. ['eomeTpis 1 Pi3udHI BIACTUBOCTI 1i MOJEKYJI. AHOMAaTii PiLAKOTrO 1
TBEPAOrO CTaHIB BOAU. XIMIYHI BIacTUBOCTI Bou. TBepaicTs Boau. TumuacoBa Ta
nocriiiHa TBepAicTh Boau. Crocobu 11 ycyHenus. [Ipupoana Bonma ta crmocodu ii
OYHIIECHHS.

33. 3aranbHa xapakrepuctuka HemetaniB VII — IV rpyn. Oco0GauBocTi €1eKTpOHHOT
OyZI0BH iX aTOMIB, TUIIOBI BaJICHTHOCTI Ta CTYII€HI OKUCHEHHS y crioiykax. [lomu-
PEHICTh y NpUpo/ii, (PI3UYHI Ta XIMIUHI BIACTUBOCTI.

34.0cob6mmBocTti ximii @ayopy Ta Horo crnoiayk. OTopoBoACHb, (HTOPHUIHA KUCIOTA,
dTopuay; iX XiMiuHI BIACTHBOCTI. XiMig XJIOpY Ta HOro croiiyk. XJIOpOBOJICHb,
XJIOpU/HA KUCIIOTa, XJIOPUIH; iX XIMI4Hi BIacTHBOCTI. OCcOOIMBOCTI XiMii CIIONYK
bpowmy, I/Ioz[y Cnonyku ®@nyopy, Xnopy, bpomy, I/Ioz[y B TEXHOJIOT151X 30epiranHs
Ta 00pOOJIOBaHHS JI€PEBUHH.

35. Ximis Oxcureny, Cynbdypy Ta iX crnoiayk. 3HaYEHHS KUCHIO B KUTTEIISIBHOCTI
POCTINH, TEXHOJOTIYHUX Tporiecax. [lepokcua BOAHIO, HOrO KUCIOTHI Ta OKUCHO-
BIIHOBH1 BJIacTUBOCTI. JloOyBaHHS Ta XiMIYHI BJIACTUBOCTI T1POreHCyIbdiay, OK-
cuAiB cynbypy, cynbpaTHOl, cyab(pITHOI, Cyab(]iAHOI KUCIOT Ta ix coneil. Ilpe-
rapaTy KUBJICHHS Ta 3aXUCTY JIICOBUX 1 CaJI0BO-TIAPKOBUX KYJbTYp Ha OCHOBI CY-
nedypBMicHux crionyk. CynbdarHa KucaoTa y BUPOOHHIITBI MiIHEpaIbHUX J100-
pUB, 1epEeBOOOPOOITIOBATIBLHINA TTPOMUCIIOBOCTI.

36. ®i3uyH1 Ta XIMIYHI BIaCTHBOCTI a30Ty 1 (ochopy. OxepkaHHs Ta XIMIYHI Bac-
TUBOCTI crioiyk HiTporeHy: amoHiaKy, aMOHIM T1IPOKCHIY, OKCHJIB HITPOTEHY,
HITPATHOI, HITPUTHOI KUCJIOT, 1X cojeil. A30THI 100puBa. AHTHITIPEHH.

37. OnepkaHHs Ta XIMIYHI BJIACTHUBOCTI cCHoiykK ¢ochopy: OKCHAIB, MOHO- Ta
nonidocharanx kucnot, pocdaris, momi GocdartiB. AcoptuMeHT HochopHHX T0-
OpuB, iX XIMI4HI BJIaCTHUBOCTI.

38. XiMiuHI BIACTUBOCTI Ta 3acTOCYBaHHS HeopraHiyHuX croayk KapOony:
kapOoH(IV) okcuay, kapOoHaTHOI KuciaoTa, KapOOHATIB, TiAPOreHKApOOHATIB.
Ponp Byrnekuciaoro razy B OKUTTEOSUIBHOCTI pociuH. [lapHukoBuii edekt
BYTJICKHCIIOTO Ta3y.

39. Criocobu ojiep>KaHHS Ta XIMIYHI BIACTUBOCTI CIOJIYK, 110 3aCTOCOBYIOTh SIK 3aCO-
O XIMIYHOTO 3aXHCTY JEPEBUHU Ta JJI1 BUTOTOBJICHHS BOTHE3aXHMCHUX 1 aHTUCETI-
TUYHUX Tpenaparis.

40. 3araipHa XapakTepUCTHUKa METAIIYHOro cTaHy. [1ojioKeHHsT MeTalliB y Meploany-
Hil cuctemi eneMeHTiB. OCcOOIMBOCTI €NeKTPOHHOT Oy10BH iX atoMiB. DiznuuHI Ta
XIMIYH1 BJIACTUBOCTI METaIiB. 3aKOHOMIPHOCTI 3MIHU 1X XIMi9YHOi aKTMBHOCTI TIO
nepiojiax 1 rpymnax nepiogudHoi CUCTEMU. ENEKTpOXIMIYHUI psAll HApyT METajiB
Ta BUCHOBKH 3 HHOTO.



41. Harpiit, Kaniif, Marniii, Kane1iii sk 6ioJoriuyHo akTHBHI €leMEHTH. IX poib y
KUTTEAISIIBHOCTI pociuH. Kamiiini qo0puBa. Crionyku Kanbliiro y 3axoiax Ximid-
HOT MeJTioparlii TPyHTIB.

42. Yaacte cnionyk OiorenHux metaniB (Cu, Zn, Co, Ni, Mn, Fe,V, Mo T1a iH.) y
mporiecax, 1o BiJ0OYBaIOThCS B KUBIM MPUPOIl: HOHHOTO OOMIHY, T1pOJIi3y, OKH-
CHEHHSI-BITHOBJICHHSI.

43. OcoOnuBOCTI €NEKTPOHHOT Oy/TOBH aTOMIB MeTaniB moOiuyHux miarpymn: Kymnpymy,
unky, Manrany, poguau ®epymy. Ix ¢izuuni Ta Ximiubi Bl1acTUBOCTi. BasenT-
HICTh Ta TUIIOBI CTYTIEH1 OKUCHEHHSI Y CTIOIYyKaX. 3aCTOCYBaHHS y CUCTEMI 3aXUCTY
POCTIHH.

44. BukopuctanHs cnoiyk T1, Zn, Pb, Fe sx mirmenTiB B cxmani ¢ap6 (emaneit).
Cnonyku Fe, Cr, CuU Ta iHIIUX METajliB, [0 BUKOPUCTOBYIOTh JJI MPOTPABICHHS
JIEpEeBUHU. 3aCO0M XIMIYHOTO 3aXUCTY JIEPEBUHH.



KomnnekTu TecTiB AnA BU3HAYEHHS piBHﬂ 3aCBO€HHA 3HAHb CTyAeHTaMU

Konokeiym 3 moodynro Ne 1 2021/2022
« CyyacHi ysiBneHHsi npo 6yaoBy aTomMa i XiMiYHUIA 3B’A30K »
Bapianm No 1

1. CknacTu piBHSIHHS PEaKIIii, 3a JOMTOMOTOIO SIKUX MOJKHA 3/IIMCHUTH TaKi IEPETBOPECHHS :

Co — Co0O — x — Co(OH)2 — Co3(P0O4)2 — Co(CH3CO0)2 — Co(OH):
Ls CoCO; — CO2 — H2CO3
2. HarmcaTu BCi MOYJIMBI peakilii, 0 BiIOYBaIOTHCS MiX IIMHK T'IPOKCHIOM 1 HITPAaTHOK KHC-
JIOTOIO.
3. JlaTi XapakTepUCTUKY €IEMEHTY 3 OPSAKOBUM HOMepoM Ne 22
*% Jl;ms BINIOBIiZI 3aCTOCYBaTH TaKy cXeMmy:.
- 3TiHO 3 PO3MILLICHHSM €JIEMEHTa B TIEPIOIUYHIN CHCTEMI BH3HAYUTH:
® BJIACTMBOCTI €JI€MEHTA - METaJ Ui HEMeTal;
® 3araybHy KUIBKICTH €JIEKTPOHIB, KUIBKICTh €HEPreTHYHUX PiBHIB, KUIBKICTh
BAJICHTHUX €JIEKTPOHIB;
- CKJIACTH €JICKTPOHHY Ta eJIeKTPOHHO-Tpadiuny HopMyIiH.
- IpOaHaNi3yBaTH BaJICHTHI MOKJIMBOCTI TA CTYIEHI OKHCIICHHS €JIeMEHTA.
- HaBECTH MPUKIIATHU CIIOITYK (OKCUIH, TIAPOKCUIN), IO M BIIMOBIAIOTh.
- MATBEPAUTH PIBHIHHAMU PEAKIIiN iX XIMIYHI BJIaCTUBOCTI.
4. BU3HAUUTH TUIH XIMIYHOTO 3B’SI3KY B CIIOJNYKaX:
e xynpym(Il) oxcunp;
AITIOMiHIN OpoMmi;
KaJbIIiid Cybdar;
IIUHK T1POKCHI;
XJI0P.

5. Jlatm BIZIIOBiI1 HA TECTOBI 3aBIAHHS:

1. BcTaHoBiTH BiAMOBIAHICTH Mi’K KJIACOM HEOPTaHIYHUX CHOJYK Ta IX NPUKJIATAMH:

A okcuau 1. H3PO4 5. N20s

B  ocHOBH 2. Caz(POa4)2 6. NaOH

B  xucnoru 3. CuO 7. Ca(OH)2
' comi 4. CuSOq4 8. HNO3

2. Ciab Cr2(SO4)s3 yrBoproerbest mix yac B3aemonii H2SOq4 3:
| 1. Cr(OH)3; 2. CrOg; 3. Cr03 4. H2Cr,0y.

3. CTOCOBHO KHCJHX COJIeil BIpHUMH € TBepIKeHHsI:

1. npoAYKT HEMOBHOIO 3aMIIIEHHS T1IPOKCHJIBHUX IPYI OCHOBU Ha KUCIOTHUM 3aJIUIIOK;
2. IPOJYKT HEMOBHOTO 3aMIIlIEHHS T1IpOreHy 0araToOCHOBHOI KHCIIOTH Ha METal,

3. YTBOPIOIOTHCS TIiJ] Yac B3a€MOTii HA/UTHIITKY KUCJIOTH 3 OCHOBOIO;

4. yTBOPIOIOTHCS MiJT 4aC B3a€EMOJIi1 HAJUTHIIIKY OCHOBH 3 KHUCJIOTOIO.

4.  MakcuMaJIbHA KJIBKICTH eJ1eKTPOHIB Ha d-migpiBHI CTAHOBUTS ...

| (6nuwiimo 6ipny 6ionosiow uuciom) |

5. TocainoBHicTh 3an10BHeHHsI opOiTaJieil eleKTPOHAMHU BU3HAYAETHCS IPABUJIOM:

| 1. Tynna; 2. KJeukoBChKOTrO; 3. Bant-T'odda; 4. Tlaymi |

6. TocainoBHicTh 3aTI0BHEHHSI OpOiTaIeii eleKTPOHAMHU MAa€ BUTJISIL:

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 1 2021/2022
« Cy4acHi ysiBneHHs npo 6yaoBy atomMa i XiMiYHMKN 3B’A30K »
Bapianm No 2

1. Cxnactu piBHSIHHS peaxiliii, 32 JOMOMOTOIO SIKMX MOYKHA 3/{IHCHUTHU TaKi MEPETBOPEHHS :

P — P20s5 — H3POs— Ca3(POs)>— Ca(CH3COO0), — CaSO4
~N
HPO3 —Ca(PO3). —Ca(NO3), —»CaCO3
2. Hanmucatu Bci MOXKITMBI peakilii, mo BigOyBaroTecs Mixk kKynpyM (1) rigpokcumom ta OpoMigHOIO
KHUCTI0TOI0. JlaTh Ha3By MPOIyKTaM peaKiiii.
3. JlaTi XapakTepUCTHKY €IEMEHTY 3 OpsAKOBUM HOMepoMm Ne 31
*% Jl;ms BINIOBIiZI 3aCTOCYBaTH TaKy cXemy:.
- 3TiAHO 3 PO3MILICHHSM €JIEMEHTA B TIEPIOIUYHINA CHCTEMi BU3HAUUTH:
® BJIACTHUBOCTI €JIEMEHTA - METaJl Y1 HEMETal,
e 3arajibHy KUIBKICTh €JIEKTPOHIB, KUTBKICTh €HEPIreTUYHHX PIBHIB, KUIBKICTH Baje-
HTHUX €JIEKTPOHIB;
- CKJIACTH EJICKTPOHHY Ta eJICKTPOHHO-TpadiuHy HopMyIIH.
- IpOaHaIi3yBaTH BaJICHTHI MOXKJIMBOCTI Ta CTYIEHI OKUCICHHS eIeMEHTa.
- HaBECTH MPUKIIATHU CIIOITYK (OKCHIH, T1IPOKCHUIN), IO M BiIMTOBIJAOTh.
- MATBEPUTH PIBHIHHAMU PEAKIIIN iX XIMIYHI BJIaCTUBOCTI.

4. BU3HAUUTH TUIH XIMIYHOTO 3B’SI3KY B CIIOJNYKaX:
e wmanrad(ll) rizpokcokapOonar;

e QIIOMIHIN OKCHUI;
e ¢epym(Ill) cynbdar;
® [IMHK HITpAT;
® a30T.
5. Jlatw BIZIIOBiAl HA TECTOBI 3aBIaHH:
1. BcTaHoBITH BiAMOBIAHICTH MiK XIMIYHMMHM BJIACTHBOCTAMM OKCHAIB Ta IX NPUKJIaga-
MH:
A OCHOBHHM OKCHI 1. Sh203 5. PbO,
b KHUCJIIOTHHI OKCH 2. N203 6. SO3
B aM(pOTEpHUN OKCHT 3. Li.O 7. Ca0
2. Couai, yrBopeHni kuciaoror H2S, HazuBawThbes ...

‘ (6nuwiimo 6ipH)Y 8I0N0BIOL OOHUM CI080M)

3. CTOCOBHO OCHOBHHX COJIeif BIPHUMM € TBep/IKeHH:

1. npoaykt HenoBHOro 3aMimieHHss OH™ rpyn oCHOBM Ha KUCIOTHU 3aJIUIIOK;

2. IPOJTYKT HEMOBHOTO 3aMillIeHHS T1IPOTeHY KHCIOTH Ha METaJl Y1 HOH aMOHiIo;
3. YTBOPIOIOTHCS IiJ] Yac B3a€MO/ii HAJUILIKY KHCIOTH 3 OCHOBOIO;

4. yTBOPIOIOTHCS i Yac B3aEMO/IIl HAJITUIIIKY OCHOBH 3 KHUCJIIOTOIO.

KisnbkicTh opbiTasieil Ha eHepreTHYHOMY MiAPiBHI BU3HAYAETHCSA 3HAYEHHAM ... KBa-
HTOBOI'0 YK CJIA.

| (6nuwimo 6ipny 6i0no6iob 0OHUM C1080M) |
MakcumajibHa KUIBKICTh eJ1eKTPOHIB HA S-NiAPiBHI CTAHOBUTD ...

| (6nuwime 6ipny 6ionosiosv yugpoio) |
3 nepeJiiYeHUX XapaKTePHUCTHK aTOMIB eJIeMEHTIB NepPioAUYHO 3MiHIOIOTHCH:

1. 3apsj aapa aToma; 3. KUTBKICTh €HepTreTUYHUX PIBHIB B aTOMI;
2. CTYIIEeHI OKUCHCHHS; 4.  KIUIBKICTh BaJEHTHHX CJICKTPOHIB.




Konokeiym 3 modysnro Ne 2 2021\2022
«OCHOBHi 3aKOHOMIPHOCTi XiMiYHUX NepeTBOPEHbY
Bapianm Ne 1

. ChopmymroiiTe OCHOBHI MOJIOKEHHS TEOPii €NIEKTPONITUYHOT TUCOLIAIT].
. CknaaiTh piBHSHHS PEAKIN Y MOJICKYJIIPHOMY Ta HOHHOMY BHUTJISIJII:

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

. Harmucatu piBHSHHS nucortiamii eIeKTpOoIIiTIB: IUHK TiIPOKCUAY, Kailo TiAporeHKapOoHary, Cy-
nb(aTHOT KUCTOTH. /|1 cllabKUX eNeKTPOIITIB CKIACTH BUPa3 KOHCTAHTH JUCOIAILi].

. HamncaTu MonekynsipHi Ta HOHHI PiBHSAHHS PEAKIii T1IpOITi3y CONEH:

LMHK alleTary, aloMiHiil cynbdary, amoniii rinporendpocdary, xpom(Ill) cynsdiny, kynpym (II)
XJIOpULy, HaTpiii KapOoHary. Bkazatu cepenoBuiie iXx BOAHUX PO3UUHIB.

. JlaTu BiIIOBIJII HA TECTOBI 3aBJIaHHS:

1. IIpouec po3naay eJieKTPOJIITIiB HA HOHM M BIVIMBOM MOJISIPHUX MOJIEKYJI PO3YMH-
HHUKA a00 NpHU po3MJIaBJIeHHI HA3UBAKOTD ...

| (6nuwimv eipny 6i0nosiow crosamu,)

2. BcTaHOBITH BiOBIAHICTH MiK CHJIOK0 €JIEKTPOJITY TA NPUKJIAI0M CHOJIYK:
A CHIIBHI €IEKTPOJIITH 1. CH3COOH; 5. CaO;
B cimalki enexTporiTh 2. COy; 6. Fe(OH)s;
B CepeIHbOT CHIIH 3. (NH4)3POg; 7. H,SOs;
I’  HeenekTpoliTH 4. NH4OH; 8.  Mg(NOs),
3. Po3TamyiiTe B OpsiAKY 3pOCTAHHS CHJIU €JIEKTPOJIITY KapOOHaTHY, cyab(paTHy, (o-

charny, xanoparny(VII) kucaoru

| (6nuwimo sipny nocnioosmicme gopmynamu)

4. BceraHoBiTh BiANOBIAHICTH MiXk €1€KTPOJIITOM Ta KIIBKICTIO CTyleHiB HOro qucounia-
il
A  Fe(OH)3 B Mn(OH)4 1. ogna; 3. Tpu;
b Mg(NOs3), I' H,COs 2.  JBi; 4.  dgortmpm

S. Bupa3 Kuuc cyi1b(pigHol KHCI0TH 32 IEPIIMM CTYIIEeHEM MAa€ BUIVIAL ...

| (6nuwimo 6ipny 6i0nosiosL popmynoio)

6. KonuenTpoBanuii BOAHHIT PO3YHH NPOBOIUTH €JICKTPHYHUN CTPYM ripiie 3a po3da-
BJICHUH y BUIIA/IKY:
1. KYXOHHO{ COJIi; 3. Cynb(haTHOT KUCIIOTH;
2. COJSHOI KUCIOTH; 4. alleTaTHOI KUCJIOTH.

7. Ha Beau4uHy cTyneHs eJIeKTPOJiTHYHOI Auconianii BIVIMBAIOTH TaKi (pakTopu ...

| (6nuwiimo 8ipny 6ionosiow crosamu)

8. Cryninb quconianii aneTaTHoI KUCJIOTH 3pOCTAE y pasi:

1. JI0JIaBaHHs HATPil T1APOKCHUY; 3. po30aBieHHS PO3YHHY;
2.  J0faBaHHsS HATpiil anerary; 4.  OXOJIOMKEHHS PO3YHHY




Konokeiym 3 modysnro Ne 2 2021\2022
«OCHOBHI 3aKOHOMIPHOCTI XiMiYHUX NepeTBOPEHbL)
Bapianm No 2
1. OxapakTepu3yBaTy KUIbKICHI XapaKTEPUCTUKH MPOIIECY €IEKTPOITHYHOI AUCOIIAII].

. Hanmcaru piBHSHHS peakiiil y MOJEKYJIIpHOMY Ta HOHHOMY BUTJISIL:

MnSQO4+ KOH — ZnCOs3 + H2SO4 —
Cu3(POs)2 + HC1 — (NH4)2SO04 + Ba(NO3)2 —
Al(OH)3 + NaOH — MgO + HClO4 —

. Hamucatu piBHsHHS aucomiamnii exextpoitis: mwiroMOoym(Il) rinpoxcuny, kynpym(Il) rizporenka-
p6onaty, MmoHOdochaTHOT KucToTh. [[JIs CTaOKUX €IEeKTPOIIITIB CKIACTH BHpPa3 KOHCTAHTH JTUCO-
iarii.

. Hanmucatu mMonexyssipHi Ta HOHHI PIBHSHHS PEaKIIiil riapoi3y coei:

kynpym(Il) witpury, pepym(Ill) miTpaty, nuHK rigporeHcynbdary, kamiii gocdarty, amromiHii
cynbbiny, Martiit Opominy. Bkazatu cepenoBuiie iX BOJHUX PO3UHHIB.

. Jlatu BiOIIOBiai HA TECTOBI 3aBIAHHS:

1. BinHomeHnHs1 Yncjia MoJieKyJI eJIEKTPOJIITIB, 110 PO3NAJUCH HA HOHHU, 10 3araJIbHOT0
YHCJIa MOJIEKYJI B PO3YMHI HA3UBAKOTh ...

| (6nuwimv 6i0no6iob cnosamu i nosnauennam)

2. Y BOAHOMY PO3YHHI CTYNIHYACTO JMCOUIIOKTH eJIEKTPOJIITH:
| 1. H2SO0s3; 2. Cra(SO4)s; 3. Ca(OH)2; 4. KH2POs.
3. Cxopouene iionne pisasaasa H* + OH — H20 Binnosinae B3aemonii mizk:
1. HITPUTHOIO KHCIIOTOFO 1 HATPIH TiIPOKCUIIOM;
2. XJIOPUIHOKO KUCTIOTOIO 1 0apiit T1IpOKCHUIOM;
3. ¢dochaTHOIO KUCIOTOO 1 Kalii T1IpOKCUAOM;
4. cyabhaTHo KucnoTo 1 KynpyM (1) rigpokcuiom.
4. OCHOBHHMH NOJIOKEHHSIMH €JICKTPOJITHYHOI AUcomiamil €:
1.  nucomianis BiOyBaeThCs MiJl 4aC PO3UUHEHHS €JIEKTPOJITY B MOJSPHOMY PO3UHMH-
HUKY Y4 B IIPOIIECi PO3IIIABICHHS;
2.  eNeKTPOJITHYHIN Jucorianii y po3uyrMHax MiUIsAraloTh pe4OBUHH 3 HOHHUMH 200 KO-
BAJICHTHUMH HETIOJSIPHIUMH 3B’ I3KaMU;
3. amcoriamis — mporec 000pOTHIH;
4.  1lOHM y BOAHHMX PO3UMHAX OTOYEHI IJIPaTHOI 000JIOHKOIO.
S. Po3TamyiiTe B IOPsiAKY 3pOCTAHHA CHJIM €JIEKTPOJITY MAPOKCHAN MarHilo, HaTpilo,

aMOHil0, aJIIOMiHil0.

| (6nuwiimo 6ipny nocnioosmicme opmynramu)

6. BceTraHoBITH BiIOBITHICTD Mi’K CHJIOIO €JIEKTPOJIITY Ta NPUKJIAZAOM CHOJIYK:
A CHWIBHI €JIEKTPONITH 1. H2COs; 5. Fe Os;
b cnalki enekTponitu 2. Mg(OH)2; 6. | CuO;
B CepeHbOI CUITN 3. NaCl; 7. K2SOs3;
I'  HeenexkTpoJiTH 4. H3POyq; 8. | Ca(OH)2
7. BceraHoBiTH BiANOBIIHICTH MizK €JIEKTPOJIITOM Ta KiJIbKICTIO CTyINeHIB iioro Aucouianii:
A. PDb(OH) B. Ti(OH)4 1. onana; 3. Tpum
b. Ba(CH3COO) I'. H3PO4 2.  JBi; 4.  gotupu
8. Bupa3 Kuuc kap0OOHaTHOI KHCJIOTH 32 EPIIMM CTYIIeHEM MAa€ BUIVISIA ...

| (6nuwimo sipny i0nosiob popmynor)




Konokeiym 3 moodynro Ne 3 2021\2022

«OcobnuBocTi Ximil enemeHTiB Ta iX Cnonyk»
Bapianm No 1

1. latu oOTpyHTOBaHY BiJIIIOB1/Ib, YU MA€ a30T Yy CIIOJIYKaX TAaKH K CTYIEHI OKMCHEHHS, SIK (o-
cdop. HaBecTu i HOpiBHATH NPUKIIAAN CIIOTYK.

2. CkJyiacTi MOJIEKYJISIpHI Ta WOHHI PIBHSHHS peakiiiii oOMiHy, TiApOJi3y COJIeH, KOMIUIEKCO-
yTBOpeHHS. JlJIs1 OKHCHO-BIJTHOBHHMX PEAKI[IN CKIIACTH CXEMY €JIEKTPOHHOro 0alaHCy, BKAa3aTH OKH-
CHUK 1 BIJITHOBHUK.

1. MnSO4 + HOH <
KOH + (NH4)2S04 —

K2Cr,07 + NaNO2 + H.SOs4—
H>O, + NaJ + HoSOs4 —

AlF3z + NaFau) — KMnOs + (NH4)2S + H.0 —
H2S + HCIO - S+ HCL...+ ... J2 + Brz+ H0 —

PbO, + MnSO4+ H2SO4 - HMnO4 +... 10. Cu + H2SO04 xom —

a b~ WD
© © N o

3. JlaTu BiJIOBi/Ii HA TECTOBI 3aBAAHHS:

1. B OB-peakuiisix BJ1aCTHBOCTi THIIOBOT0 Bi/THOBHHKA MAIOTh:

1. NalJ, NHs, FeSOqy;

2. KMnO4, HNO3 po36., KoCrOg;
3. NaNO2, HNOs3 komw., Cl;

4. Cr2(S04)3, K3S, Al.

2.  BauenTtHicTh Ta cTyniHb okucHeHHs HiTporeny B NH4Cl ctranoBHTBD, BiINOBiTHO ...

‘ (6nuwims ipHy 8i0N08i0b Yyuppamu)

3. @Jiyop y cnoJIyKax Moske BUSIBJISATH CTYIIeHI OKHCHEHHS:

1.  ycimapsiBig 1- go 7+ 3. yci HemapHi Bix 1- 1o 7+;
2. yciBin l- go 1+; 4, 1-

4, Mn’ B 1y;kHOMY cepeoBHLI NPHIMAE ... €JIEKTPOHIB:

‘ (6nuwiimo ipHY 810N0BIObL YUPDPOIO)

5. BeraHoBiTh BiNOBIIHICTb Mik OKCHAOM HeMeTaJly Ta KMCJI0TOl0, 1110 oMYy BiamoBiaae:

A SO B N20O3 1. HNO2; 3. H2SOs3;
b SOs3 r N2Os 2. HNOs3; 4., H2SOq,

6. H20:2y pasi B3aemonii 3 Fe2(SOs)3 B KHCA0MY cepeIoBHIII YTBOPIOE CIOJIYKY

| (enuwimov popmyny cnonyxu)

7. BcTaHOBITH BiIMOBIAHICTH MiZK CXeMaMM NepPeTBOPEHb Ta KUIBKICTIO eJIEKTPOHIB, 1110
0epyTh Y HUX Y4aCTh:

A Ca’— Ca** 1. +2¢
B AP AI° 2. -2%
B AI° > AP 3. -3¢
I Cu*—>cCu 4, +3G.

8. Po3ramyiiTe MeTa/ M B MOPSIAKY MOCHJIEHHSI OKHCHOI 3IaTHOCTI iX HOHIB:

1. Cr 2. Cu; 3. Pb; 4. Au.
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1. TIpOKOMEHTYBATH, SKAMH XIMIiYHUMH BJIACTUBOCTSMH BiPI3HAIOTHCS KOHIICHTPOBaHA Ta
po3basiieHa cynb(aTHa KUCIOTa. HamucaTtu BiAMOBIIHI PiBHSIHHS PEaKIIiid.

2. CkJyiacTi MOJIEKYJISIpHI Ta WOHHI PIBHSHHS peakiliii oOMiHY, TiAPOTI3y COJICH, KOMILIEKCO-
yTBOpEeHHS. J{7I1 OKUCHO-BITHOBHUX PEAKIlil CKIACTH CXEMY €JICKTPOHHOTO OalaHCy, BKA3aTH OKHC-
HUK Ta BiTHOBHUK.

1. Zn(NOs); + HOH < 6. K2SO3 + KMnOg4 + H.O —
2. Fe(OH)s + H2SOs — 7. CrCl; + H.02 + NaOH —»
3. Cuz(PO4)2+ NH4OH (napn) — 8. MnO; + NaBr + H,SO4 —
4. (NH)2Lr07 ' N2 + Cr03 +... 9. NaNO; + KJ + H2SOs —
5. .KJ +KJO3 +HC1 —» ), + ... 10.  Zn + HNOj3 poss. —
3. latu BiAMOBI/i HA TECTOBI 3aBIAHHS:
1. Hemerajau po3TamioBaHi B ... MNiArpynax nepiogu4Hoi cucreMu

| (nuwims nponywene cnoeo)

2. B3aemogirouu 3 KMCHEM, HEMETAJIN YTBOPIOKOTh:

1. OCHOBHI OKCH/JIH; 3. amM(pOTEpHI OKCUIH;
2. KHCJIOTHI OKCHIN; 4, KHMCJIOTHI 1 aM()OTEpHI OKCUIN

3. Po3ramyiiTe rajoreHu B nopsiaAky 30ijb1IeHHs XiMiYHOI AKTHBHOCTI:
1. Br; 2.J; 3.F; 4.Cl.
| (nuwimv eipny nocnioosuicmu)

4.  BcTaHOBITH BiAMOBIAHICTH Mi’k HEMETAJIOM Ta eJIEKTPOHHOIO (hopMYJIOI0 HOro aToma:
A Si B CI 1. ...3s°3p> 3. 2s°2pt;
b @] r B 2. ...3s%3p% 4, 2s22p*

5. KwuciaoTHi BIacTHBOCTI BUIIHMX OKCH/IIB HeMeTAJIIB B IPyNax 3BepxXy A0HHU3Y ...

| (nuwimv 6ipny 8i0nosiob 0oHuM c10680M)

6. Bcranosirs BianosignicTs Mik CIIOJIYKOIO Ta cTyneHeM okucHeHHs1 HiTporeny B Hiii:

A N2 B  NaNOs 1. 3 3. 3+

b HNO2 I'  NH3 2. 0; 4, b5+
7. AxtuBHicTh MetamiB y psini Li > Na—> K — Rb — Cs:

1. 3MeHIy€eThCS; 3. He 3MIHIOETHCH,

2. CIOYaTKy 3pOCTa€ MOTIM 3MEHIIYEThCS; 4. 301IbIIYETHCA.

8. B ejekTpoxiMiuHOMY psili CTAHAAPTHHUX eJIEKTPOIHUX MOTEHIIAIIB MeTaJiB 3J1iBa
HANPaBO BiIHOBHA 3/1aTHICTH MeTAaJIiB

| (6nuwimv gipny 6i0nogiov 0OHuM c1080M)




8. MeTroan HABYAHHA.

JInst ocsiTHEHHS KIHIIEBOI METH HaBYaHHS IiJl Yac BUKJIAJaHHS XiMii 3aCTOCO-
BYIOThCSI MOTHBAIliliHI, OpTaHi3alliiiHO-A1JIOB1 1 KOHTPOJbHO-OIIIHIOBAJIbHI METOJIU
HABYaHHS.

MoTuBarliiini METOJIM CIPSIMOBaHI Ha (OpMYBaHHS y CTYACHTIB IHTEPECY 0
Mi3HaBAJIBHOI AISUTHHOCTI 1 BIATIOBIMAJBHOCTI 3a HABYAJIBHY MpaIfo. TaKuMu MeETO-
3BUTKY JIIOJICTBA, B3araii, 1 /Ui MOAAbIIOT0 HABYaHHA Ta MalOyTHHOI npodeciitHol
TSITEHOCTI (haxiBIlsd, 30KpeMa.

OpraHizariiHo-1utoBl MeToau 3a0e3MeuyloTh OpPTaHi3allii0 HaB4aJIbHOTO TIPO-
IIECY 1 MHUCJIEHEBOT JISUTBHOCTI CTYJEHTa 1HAYKTUBHOTO, JEAYKTUBHOTO, PETPOIYK-
THUBHOTO 1 MONTYKOBOTO XapakTepy. 3a JpKepeaamMu 3HaHb Cepell IIMX METOIIB POo3pi-
3HSIOTh 1H(GOPMAIIIITHO-TTOBITIOMITIOBAJIbHI (CIIOBECH1) — PO3IOBI/Ib, MOSCHEHHS, Oe-
cima, JICKIlis, TUCKYCii, IHCTPYKTaX; HaOYHE-AEMOHCTpaIllliHl — 1IF0CTpallii, CrocTe-
pEeXEHHS; IPaKTUYHI — JIa0OpaTOpHi poOOTH, 1HIUBITyalIbHI 3aBJlaHHS, BIIPAaBU, pe-
depatu.

KoHTpoJibHO-O111HIOBaJIbHI METO/IM TOB’s13aH1 3 KOHTPOJEM 3a HaBYAJIBHOIO JIi-
SIBHICTIO (KOHTPOJIbHI pOOOTH, TECTH, KOJOKBIYMHU, CHIBOECIN, CEMIHAPH, 3aXHCT
nabopatopHux poOiIT 1 pedepariB, €K3aMEHU, CAMOKOHTPOJIb 1 CAMOOIIIHKA).

3a xapakTepoM JIOTIKM MI3HAHHS 3aCTOCOBYIOTHCSI aHAIITHUYHI, CUHTETUYHI 1
aHAIITUKO-CUHTETUYHI TPUHOMH HABYAHHS.

EdekTuBHICTh HAaBYaHHS MIABUILYETHCA IIUPOKUM BUKOPUCTAHHSM aKTUBHUX 1
IHTEPAKTUBHHUX METO/1B HaBUAHHA: MPOOJIEMHI CUTYalli 1 JIeKI1i, TBOpYl 1 AOCTIAHU-
I[bK1 3aBJJaHHS, CTBOPEHHS YMOB JIsl caMopeaizailii CTyAe€HTIB, I1aJIoTy, CIIBITpalll 1
3MaraHHs MKk HUMU, 1HJMBIIyali3allli HaB4aHHs.

9. ®opMH KOHTPOJIIO.
3aco0om miBHINEHHS €(DEKTUBHOCTI HABYAJIILHOTO MIPOLIECY € 3aCTOCYBAHHS T1e-
BHO1 CTUMYJIIOIOYOT CUCTEMHU KOHTPOJIIO HaBYAIBLHOI POOOTH CTYACHTIB, sIKa CKJajaa-
€THCS B KypCl XiMil 3 TAKMX BUJIB KOHTPOJIIO:

nonepeouiti — IPOBOJIUTHCA HA MTOYATKY BUBYCHHS AUCIUILIIHA B OPMI TECTOBOT
NEePEeBIPKU 3ATMIIKOBUX 3HAHb 3 WIKUIBHOTO KypCy XiMii 1 HiATOTOBJIEHOCTI CTYJEH-
TiB JIO CIPUAHSTTS] HOBHX 3HAHb;

nOMOYHULl — TIPOBOJUTHCSA Ha BCIX AyAWTOPHHUX 3aHATTSIX IMUIIXOM CIOCTEpe-
YKEHH$ 32 pOOOTOIO CTYJEHTIB 1y (opMi (POHTATHLHOTO ONMUTYBAHHS;

memamuyHull — IEpeBIpKa, OIlIHKA 1 KOPEKIIis 3aCBOECHHS 3HaHb 3 IEBHOI TEMU Y
dbopMi TeMaTUYHUX CEMIHAPIB, 3aXUCTY JJAOOPATOPHUX POOIT a00 TEMATUUHOI KOHT-
POJIBHOT POOOTH;

MOOYIbHULL — TIEPEBIpPKa OBOJIOJIIHHS MaTepiajoM JOCTaTHbO BEJIMKOIO 00CATY y
dbopmax MOIYIHHOI TECTOBOI KOHTPOJIBHOI POOOTH, KOJIOKBIYMY, 3aXUCTy pedepary
a00 1HIUBITyaIbHOTO 3aBJaHHS;

RIOCYMKOBULI — KOHTPOJIb 32 aTeCTAalllfHUI NepioA MO CYKYIHOCTI pe3yJbTaTiB
TEMaTUYHOTO 1 MOJYJIbHOTO KOHTPOJIIB;

3aKIHOYHULN — BU3HAYCHHS 1 OIIHKA YCHIITHOCTI 33 BECh NEPi0]] BUBUCHHS UCITHU-
IUTIHU, TIPOBOAUTELCA Y (OPMI TECTOBOT'O €K3aMEHY.



10. Po3noain 0aniB, siki oTpUMYIOTh cTyAeHTH. OIIHIOBaHHS 3HAHb CTYJEHTA
Bi10yBaeThes 3a 100-0abHOIO MIKATIO0 1 IEPEBOAUTHCS B HAI[IOHAIBHI OI[IHKH
3rifHo 3 1abn. 1 «Ilonoxkenns npo exk3zamenu Ta 3aiiku y HYBIll Ykpainu»
(Haka3 mpo yBeneHHs B Jito Big 27.12.2019 p. Ne 1371)

. Ouinka HanioOHaJIbHA
PeiiTHHT cTydeHTA,
Gam 3a pe3yJbTaTH CKJIAJAAHHS
eK3aMeHIB 3aJIiKiB

90-100 BigmMinHo

74-89 [oope 3apaxoBaHo
60-73 3a10BiJILHO

0-59 He3anoBinibHo He 3apaxoBano

JIJist BUBHAUEHHSI PEUTHUHTY CTyJeHTa (Cilyxada) 13 3aCBOEHHS NUCHMIUIIHUA Rauc (10
100 GamniB) onepskanuii pedTHHT 3 atectaii (10 30 0aniB) HOAAETHCS 10 PEUTHUHTY
cTyneHTa (ciyxada) 3 HaBuaibHOI poooTn Rup (1o 70 6aniB): R muc = Rup + R aT.

IloTOYHMI KOHTPOJIb N Peiitunr 3 . .
PeiiTunr 3 . | Peurnnr | [lincymxoBa
.. | J0JaTKOBOI . . 3arajibHa
. . . . . . | HaBYAIBHOI mrpadHU | aTecTaris o
3MicToBuii | 3MICTOBUM | 3MICTOBHUI poboTu KIJIBKICTD
Moayib 1 | momynb 2 | monynb 3 pobotu R np R e (exsamen OaiiB
¥ Y ¥ R wp A YU 3aJ1IK)
100 100 100 70 20 5 30 100

11. MeToauuHe 3a0e3me4YeHHA

. Antpanuea H.M., Conox H.B., Kpasuenko O.0O. Ximisa. MeToauuHi BKa3iBKH s
BUKOHAHHS JTAOOPATOPHOTO MPAKTUKYMY 1 CaMOCTIHHOI poOOTH HJisi CTYACHTIB
cnetianbHOCcTe 205 — «JlicoBe rocnomapctBo», 206 — «CamoBo-niapkoBe rocIio-
napctBo», 187 — «JlepeBooOpoOHi Ta MebaeBi TexHosoriiy — K.: JIIT «Excmo-
Hpyx», 2020. — 242 c.

. Antpanmiea H.M., TlonomaproBa [.I'. OcHOBHM 3arajibHOi Ta HEOPTaHIYHOT XIMii.
HaBuansHO-METOMUYHMI MTOCIOHUK MJII CAMOCTIMHOI pOOOTH CTYIEHTIB HANpsIMiB
migroroBku 6.090103 - "JlicoBe Ta camoBo-mapkoBe rocmogapctBo”, 6.051801 —
«/lepeBooOpobmoBanbhi Texuosoriin. — K.: HYBIllY, 2010. — 158 c.

. Autpamniea H.M., [lonomaproBa I.I'. Koukogan O.JI. 3arasibHa Ta HEOpraHiuHa
xiMmig. 301pHUK TECTOBMX 3aBJaHb JJIsi CAMOCTIHHOI poOOTHU CTYAECHTIB HaIpsIMIB
6.090103 — "JlicoBe Ta camoBo-napkoBe rocmnoaapcto”, 6.051801 — «JlepeBoobpo-
omroBanbH1 TexHoyoriiy. — K.: HYBiIlY, 2010. — 105 c.

MeToanyHi BKa3iBKH JJIA CTYJACHTIB 3209HOI (p)OPMH HABYAHHS

. Antpanuea H.M., Koukonan O./1., Conmon H.B. «Ximis» 10 BUBUEHHS AUCITUTLIII-
HU Ta CaMOCTIHOT poOOTH CTYACHTIB 3a04HOI (pOpMU HABYAHHS CHEIIaTbHOCTEN
205 — «JIlicoBe rocnomapctBoy, 206 — «CanoBo-napkoBe rocrogapctBo» - K.: JIJIIT
«Ekcno-Zpyx», 2021. — 170 c.
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12. PexoMeH10BaHa JliTepaTypa
— OCHOBHA

3aranbHa Ta HeopraniyHa xiMmisa / Kapaayxos O. I. Ta in. K.: ®enikc, 2003. 752 c.
3aranpHa ximist / Byps O. 1., [Tosxan M. ®@., Yursinnesa O. I1., Autpanmesa H. M.
Ju.: Hayka 1 ocsita, 2002. 306 c.

Ximist / 'omy6eB A.B. ta i1.; 3a pen. A. B. ['omy6eBa. Kuis: Kongop, 2016. 264 c.
3aranpHa XiMisl: MAPYY. U CTYA. HEXIM. CIEIl. BUIN. HaBY. 3aki. / ['purop'eBa B.
B. tain.; 3a pen. O. A. I'ony6. K.: Buma mikona, 2009. 471 c.

Pomanosa H. B. 3aransna ta Heopraniuna ximis. K.: Ipmins, «Ilepyn», 2007. 479
c.

-  JIOIOMIKHA

3aranpHa Ta HeopraniuHa xiMis: y 2 4. Y. [ / Crenanenko O. M., Peitrep JI. T'.,
Jlenoscekux B. M., IBanoB C. B. K.: Ilegaror. npeca, 2002. 520 c.; Y. II / Cremna-
HeHko O. M., Peittep JI. I'., JlenoBcbkux B. M., IBanos C. B. K.: Ilenaror. npeca,
2000. 784 c.

Kupuuenko B. 1. 3aransna ximis. K.: Buma mxkoia, 2005. 639 c.
Tepminonoriunuii nocioHuk 3 ximii / Kopuios M. 10., binoain O. 1., I'ony6 O. A.
K.: I3MH, 1996. 118 c.

13. Indpopmaniiini pecypcu
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. http://www.chemistry.in.ua/
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. http://www.xumuk.ru/
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. http://www.hij.ru/

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

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