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1. Onuc HABYAJBLHOI JUCHUILIIHHA

«X imisaly (3azanvna, op2aniuna)

I'anys3b 3HaHB, cHeliaJbHICTh, OCBITHSI IPOrpamMa, OCBiTHIH CTyNiHb

OCBITHI# CTYITIHb bakanasp
CrieniapbHICTh 187 — Jlepesoobpobni ma mebnesi mexnonoeii
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) 2021 (1) 2021 (1)
CemecTtp 2 2

Jlekitini 3aHITTS 30 rox. 6 rom.
ITpakTnuHi, ceMiHapChKi 3aHATTS - Troj. - TOoJ.
JlabopartopHi 3aHATTS 30 rog. 2 TOj.
CamocriitHa po6oTa 30 ron. 82 ron.
InauBiTyanbHi 3aBIaHHS - TOJ. - TO..

KibKiCTh THKHEBUX ayTUTOPHUX
TOMH IS ICHHO1 ()OpMH HaBYaHHS

4, 4 ron.
2, 2 ronu.

2. Mera, 3aBlaHHSI Ta KOMIIETEHTHOCTI HABYAJILHOI AUCIUILIIHI

Po3BuTOK CyuacHOi 1epeBO0OpPOOHOT MPOMHUCIOBOCTI BiIOYBAETHCS Ha OCHOBI PO-
3pOOKHM Ta BIPOBAIKEHHSI HOBHX TE€XHOJIOTTYHUX MPOLECIB, iX 1HTeHCUIKaIIi 1 Mmij-
BUIIIEHHS SIKOCTI MPOIYKIIIi MEepepoOKr NEepeBUHU. 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 Ta BMITH 3aCTOCYBATH iX Ha MPAKTHII.

Jucnumniza «Ximis», BIAMIOBIIHO A0 OCBITHRO-IIPO(ECiiiHOI IporpaMu IiAroTo-
BKHU OakanaBpiB cremiagbHocTi 187 — JlepeBooOpoOH1 Ta MeOIeBl TEXHOJOTIi, € HOp-
MAaTHUBHOIO 1 BXOJUTH JI0 ITUKITY IPUPOTHUYO-HAYKOBOT IMTIATOTOBKH.

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




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

3aBaaHHsl JMCUUILIIHM - 3aCBOEHHS CyYaCHUX TEOPETUYHHX IOJIOKEHb 3aralib-
HOI Ta OpraHivyHOi XiMii; ¢OpMyBaHHsS MIIHUX 3HaHb MPO OCHOBHI 3aKOHOMIPHOCTI
nepediry XiMiYHUX MPOIIECIB Ta NUIAXU KEPyBaHHS HUMU, IPO OCOOIMBOCTI MPOLIECIB
Ta XIMiYHI BJACTUBOCTI €JIEMEHTIB 1 CITOJIYK, III0 BUKOPUCTOBYIOTh Y TEXHOJIOTISIX JIe-
PEBOOOPOOKH; OBOJIOJIIHHS ITpUHOMaMHU BUKOHAHHS 0a30BOr0 XIMIYHOTO €KCIIepHUMe-
HTY, crioco0amu 00poOKH, y3araJbHEHHS Ta CUCTEMATHU3AIlli OJIepKaHUX PE3yJIbTaTiB;
HaOyTTS BMiHb BUKOPHCTOBYBATH OJICpKaHi 3HAHHS 1 HABUYKU HA MPAKTHIII.

VY pe3ynbTari BUBYCHHS HAaBYAIBHOI TUCIUTIIIHN CTYICHT IOBUHCH

3Hamu: Cy4acHi TEOPETUYHI MOJOKEHHS 3arajibHoi XiMiil; OyJ0By aroMa 1 XiMiy-
HUH 3B’S30K, OYJIOBY MOJIEKYJ] 1 pEYOBUHU; OCHOBHI MOHSTTS XIMIYHO1 KIHETHKH 1
TEPMOJMHAMIKU; (PI3UKO-XIMIYHI BIACTUBOCTI PO3UYHMHIB €JIEKTPOJIITIB 1 HEEJIEKT-
POJIITIB; OKMUCHO-BIJIHOBHI MPOIECH Ta OCHOBU €JICKTPOXiMii; XIMI4HI BJIACTHBOC-
Ti €JIEMEHTIB Ta iX CHOJIYK, III0 BUKOPUCTOBYIOTh B J€PEBOOOPOOHUX TEXHOJIOT1-
SX;

émimu: TIOSICHIOBATH XIMIYHI IIPOIIECH, 110 BiIOYBAIOThCS Mij yac 30epiraHHs Ta
0OpoOTIOBaHHS ACPEBUHH; PO3PAXOBYBATH BUTPATH BUXIAHOI pEYOBUHU Ta BUXI1J
rOTOBOI MPOJYKIIii; BUXOASYU 3 OyJIOBU pEUOBHHHM, nependadatu pizuyHi Ta Xi-
MIYH1 BJIACTUBOCTI CHOJYK, BU3HAUATH iX (PI3UKO-XIMIYHI KOHCTAHTU;, Ha OCHOBI
TEPMOIMHAMIYHUAX cpyHKLuH CTaHy nepe,u6aqam HaIpsMu npouecua 3aCTOCOBY-
BaTU SIBUIIA eneKTponBy JUTSl HAHECEHHSI METaIIYHUX MOKPUTTIB HA METAIIYHI Ta
HEMETAJIIYHI TTOBEPXHi; BHKOHYBATH 0a30Bi E€KCIIEPUMEHTAIbHI pPOOOTH, IO
CKJIQJal0Th OCHOBY XIMIYHOTO JOCIIKEHHS; y3arajabHIOBaTH, CHCTEMATH3yBaTH
Ta MOSICHIOBATH OJIEp>KaH1 pe3yJbTaTh; BUKOPUCTOBYBATH HAOyT1 3HAHHS, YMIHHS
Y HAaBUYKH JJIs1 BUPIIICHHS MPAKTUYHHUX 1 TPodeciiHuX 3aB/IaHb.

HalyTTst KOMIETEHTHOCTEI:

3azanvui komnemenmnocmi | 3K1. 31aTHICTS 10 aHami3y Ta CHHTE3Y, BMIHHSA

(3K): BUSIBJISITH, (DOPMYJIIOBAaTH, CTaBUTU Ta BUPINIY-
BaTU MPUKIAJHI (HAYKOBO-TIPUKJIAIAHI) 3aB/aH-
HSL

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

3K3. 31aTHICTh CIUIKYBATUCS IPYTOI0 MOBOIO.
3K4. 3naTtHicTh HaBYATUCS 1 OMAHOBYBAaTH CY-
YyacHl 3HaHHS B MpPEIMETHIA oO0nacTi Ta 1HTe-
rpyBaTu iX 13 yX€ HasBHUMH, PO3YMIHHS IpPO-
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




IHIIKUX Tpodecit pI3HOTO PiBHSA, MNpUMaTH
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, KYyJIBTYypH 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 00cCs31, HEOOXITHOMY JIJII OCBOEHHS
npodeciiHuX AUCHMIUIIH U YMIHHS X BUKOPH-
CTOBYBaTH B 0OpaHiii mpodecii.

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

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

®K5. 3maTHICT, BCTAaHOBIIOBATH MPHYMHHO-
HACJIIJIKOB1 3B’SI3KM MIXK: BJIACTUBOCTSIMHU PEYO-
BUH Ta iX 3aCTOCYBAHHSM, 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, AHATI3YyBAaTH 1 KPUTHYHO
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, MPUTOTYBaHHS PO3YMHIB,
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 3HAHHSA TPU BHU3HAYEHHI MOMIMBUX
(h13UKO-XIMIYHHMX 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 IIKIIIUBI
BUKHUIM Y TEXHOJIOTIYHHX IMpoIeccax 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 XIMIYHMX TEXHOJOT1M, BUPOOHHUIITBA Je-
PEBUHHUX KOMIO3UIIMHUX MaTepialiiB 1 Mo-
JU(DIKyBaHHS JEPEBUHMU.

3. IIporpama ta cTpyKTypa HABYAJIbHOI JMCIUILTIHM [IJIS:
— IIOBHOT'O TEPMIHY JAECHHOI (3a04HO1) POPMU 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-
BaHHS OCHOBHHX TMOHSATH 1
3aKOHIB XIMIiUHOI CTexio- 5 2 2 1 2.5 0.5 i 4
MeTpii.
Tema 2. CyyacHa cucrema-
THKa HEOPTaHIYHUX CIIOIYK 9 - 6 3 9 0.5 0.5 6
1 XIMIYHUX peaKIii.
Tema 3. CydacHi ysiBICHHS
npo OyJIOBY aToMiB XiMid- 7 4 1 2 7 0.5 - 6
HUX €JICMEHTIB
Tema 4. Ilepiognunuii 3a-
KOH 1 MepioiuyHa cUcTeMa )
xiMiuaux enemeHtiB /1.1 S 2 1 2 4.5 0.5 4
Menneneesa.
Tema 5. XimiuHUN 3B 30K 6 4 i 5 7 05 i 8
1 Oy/10Ba MOJICKYJI. '
Pasow 3a awicToBmM 32 12 10 10 30 25 | 05 28
MOJyJieM 1:




3micToBHii MOIYNH 2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHMX NepeTBOPeHb

Tema 6. Enepreruka ximi-

: 6 2 2 2 3 - - 4
YHUX TPOIECIB
TGM?, 7 Xmqua KIHEeTHUKa 6 2 i 5 35 05 i 4
Ta XiMiYHa piBHOBAra.
Tema 8. q)ISI/II.(O-XlMILIHa 5 2 2 5 11 05 05 6
MIPUPOJIA PO3YHHIB.
Tewma 9. I'iapomni3 coeid. 5 2 2 2 55 0.5 0.5 4
Tema 10. OxuCHO-BITHOBHI
MpOIIECH Ta YMOBH iX Tie- 10 4 4 2 10 0.5 - 10
peoiry.
Pa3zoM 3a 3MicTOBUM 39 12 10 10 33 9 1 28
MOJlyJIEM 2:

3micToBui MOIyb 3. OcobanBocTi XiMil eJ1leMeHTIB Ta iX cnoIyk

Tema 11. XimiuHI eneMeH-
TH Ta iX cucremaruka. [ij-
poren i OkcureH, sk Hai-
MOIIMPEHII SJIEMEHTH.

6 2 2 2 5 0.5 - 8

Tema 12. Hemeranu VII —
IV rpym Ta ix HaliBaxIu- 12 2 6 4 10 0.5 - 8
Billll CTIOJTYKH

Tema 13. 3araibHi BiIaCcTU-

: . 8 2 2 4 12 0.5 0.5 10
BOCTI METaJiB.
Pa3zom 3a 3micToBUM 26 6 10 10 27 1.5 0.5 26
MonyJeM 3:
90 30 30 30 90 6 2 82
YCbOro roguH:
Kypcosuii mpoekt
(poboTa) 3 - ) ) ) ; . . - -
(sIK1I10 € B poO60YOMY
HaBYAJILHOMY TIJIaH1)
90 30 30 30 90 6 2 82

Ycnoro roguH:

3micToBuii MoayJib 1. CyuyacHi yfiBJIeHHs Ipo O0yI0BYy aTOMa
i XiMivHUi1 3B’ A30K
Tema nexyitinozco sanamms 1. Cyuacne mpakmy8anus OCHOGHUX NOHAMDb | 3AKO-
Hi8 XIMIUHOI cmexiomempii

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

Ponp xiMmii B ClIBCBKOMY, JIICOBOMY 1 CaIOBO-TTAPKOBOMY TOCIIOAPCTBI, JEPEBO-
00pOOTFOBANIBHIN MPOMHMCIIOBOCTI. XiMisl Ta OXOpPOHA HAaBKOJHWIITHBOTO CEPEIOBHUIIA.
Buxopucranss 10CATHEHb XIMIYHOI HayKH 1 MPAKTHKU B TEXHOJOTISIX JEPEBOOOPOO-
KH.

OCHOBHI MOHSTTSI ATOMHO-MOJIEKYJISIPHOTO BUEHHS: MOJIEKYJa, aTOM, XIMIYHUHN
€JIEMEHT, TTPOCTa 1 CKJIaJIHA PEUYOBHHA, 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 (Hi3UUHUX 1 XIMIYHUX BIACTUBOCTEH ejeme-
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 oOpOiTaneil enekTpoHaMu. EIEKTpOHHI Ta eJIeKTPOHHO-
rpadiundi Gopmyinu; iX 3aCTOCYBaHHS JUIsl BU3HAUEHHS BAJCHTHUX MOXJIMBOCTEH Ta
CTYTICHIB OKUCHEHHS €JICMEHTIB.

Tema nexyitinoeo 3anamms 3 Ilepioouynuii 3aKoH i nepiooudHa cucmema xXimiy-
Hux enemenmis [[.1. Menoenccsa
CyuacHe ¢opMyrOBaHHS MEPIOAUYHOrO 3aKoHy. [lepiognuna cucremMa 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, HEMETAINIYHUX, KHUCIOTHO-OCHOBHUX, OKHCHO-BIJHOBHUX
BJIACTUBOCTEHN esnieMeHTIB. 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 ysiBIE€HHS PO MPUPOIY XIMIYHOTO 3B'si3Ky. OCHOBHI XapaKTEPUCTUKH
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/ BaJIeHTHHX 3B's13KiB. BJ1acTUBOCTI KOBAJIEGHTHOTO
3B'SI3KY: MOJISIPHICTh, KPATHICTh, HACUYEHICTh, HAMIPSAMJIIEHICTh y NMpocTopl. Tunum Ko-
BaJICHTHUX MOJICKYIL.

Tpupona i xapakTepHi 0co6IMBOCTI HOHHOTO 3B’s13Ky. MoHHI kpuctamu. Buac-
TUBOCTI MOHHUX CIONYK. BogHeBuii 3B's130k. MexaHi3M yTBOPEHHSI Ta O0COOJIMBOCTI,
poJIb B TIpoOIlecaxX JKUTTEMISIBHOCTI POCHMH. MeTamiuyHui 3B'SI30K, MEXaHI3M HOro
YTBOPEHHSI, OCHOBH1 XapaKTEPUCTUKHU. XIMIYHUHN 3B’ A30K 1 BIACTUBOCTI CIIOJYK.

bynosa monekyn. MixxMonekyssipHa B3aeMojis. ATperartHuil CTaH pPEYOBHHHU.
3aranpHa XapakTEPUCTUKA TBEPAOTO CTaHy pedoBuHU. Kpucramiynuit i amopdawmii
CTaH TBEPJOi peuOBUHU. THUMM KPUCTATIYHUX PEUIITOK. By/oBa peallbHOTO KpUCTaly.
Oco0aMBOCTI P1IKOTO CTaHy PEUYOBUHH.

3micToBuit MoayJib 2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHHMX NIepeTBOPEHb
Tema nekyitinoeo 3auamms 5. Enepeemuxa ximiunux npoyecie

OCHOBHI TOHATTA TEPMOJIUHAMIKH: CHCTEMa, MPOIEC, TEPMOIUHAMIUHI 3MIHHU.
CydacHi ysIBIIEHHS TIPO BHYTPIIIHIO €HEPTii0, poOOTYy, EHTAJBIIII0, TEIUIOBHIN e(eKT
xiMi4HO1 peakuii. @yHKIIT mporecy Ta QyHKIii ctany cucteMu. Tepmoximis. Termnora



YTBOPEHHS Ta 3rOPsSHHS PEUYOBUH. 3aKOHU TepMoXimii. CTaHJapTHUN CTaH PEUOBUHHU.
CnocoOu po3paxyHKy TEIIOBUX ePeKkTiB XIMIYHUX peakiliii. [IOHSITTS nmpo eHTpoIlito,
il dizuununii cmuca. Kputepii piBHOBaru Ta HampaBjCHOCTI MPOIECIB y XIMIYHUX Ta
010XIMIYHUX CUCTEMAX.

Tema nexyitinoeo 3auamms 6. Ximiuna xKinemuka ma XimMiuHa pienogaea

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

[TonsTTs mpo kartami3z Ta Woro mpuponay. I'oMOreHHHI KaTani3, HOro MeXaHi3M.
Enepris aktuBanii katamTuyHuX peakiiil. ['ereporennuii karamiz. ®epMeHTaTUBHUIA
KaTais.

OO6opoTHI Ta HEOOOPOTHI peakirii. XiMiuHa piBHOBAara Ta BIUIUB Ha HHOTO 30B-
HimHIX (akTopiB. KoHcTaHTa XIMIYHOI piBHOBArd. 3MIIIEHHS XIMIYHOI PIBHOBAru.
[Mpunnun Jle-1llatense. [TonsTrs npo ¢da3oBy piBHOBary. YMoBu (ha30Boi piBHOBAaru
y OaratodasHiii, 6araTokoMmnoHeHTHi# cuctemi. [IpaBunio ¢a3z ['i0606ca. 3acTocyBaHHs
npaBuwia (a3 ['10606ca s OJHOKOMIOHEHTHOI cucTeMu. Da3oBl MEPEXoau MEPIIOro
ponxy. liarpama cTaHy BOJU.

Ponpb ysiBieHb XiMI4HOT KIHETUKH Ta XIMIYHOI pIBHOBAru y po3yMiHHI XIMIYHUX 1
010JIOTTYHUX HPOLECIB.

Tema nekyitinoco 3anamms (. Di3uxo-XiMiuHa Npupooa po3dutie

3arayibH1 ySBJICHHS MPO JUCIEPCHI CUCTEMH, 1X Kiacu(ikallito, BIACTUBOCTI Ta
METOAM oJiepKaHHs. JlucnepcHi cucTeMu B pupoii. Po3unHM, X posib B TEXHOJIOT14-
HUX Tpoliecax 30epiranHs Ta nepepooku aepeBunu. [Ipupoana Boga — 6araTokommo-
HEHTHUH PO34MH.

®di3uKo-xIMIYHa TMpupoJa po3urHiB. PozumHHicTh. CosibBaTaiisi 1 TEMJIOBUN
edexT pozunHeHHs. [louatTsa npo kpucranoriaparu. CnocoOu BUpaKeHHS CKIIaTy po-
34YHHIB.

BrnactuBocTti po3unHiB eneKTpodiiTiB. OCHOBHI MOJIOKEHHS TEOPIl €IeKTPOJIi-
TUYHOI aucomianii. MexaHi3M eJeKTpoJIITHYHOI aucorriamii. KibKicHI XapakTepuc-
THUKH TIPOIECY AUCOITIAII: CTYIIHh Ta KOHCTAHTA CJICKTPOJITHYHOI Aucortialii. CHiib-
HI Ta cinabki enektpomitu. KoHcraHTa aucomiarii ciiaOKuX eJIeKTpOJITIB, il B3ae-
MO3B’SI30K 31 CTynmeHeM aucomiamii. AMQOTepH1 eleKTpoiTu. Peakiii B po3unHax
enexTpoiTiB. IoHHI piBHAHHS peakiiii.

KomniratuBH1 BIaCTUBOCTI PO3YMHIB HEEJIEKTPOJITIB. 3MiHA TEMIEPATypH 3aMep-
3aHHs Ta KuMiHHA. [IoHATTS npo kpiockomito Ta edymiockomito. Ocmoc. OCMOTHYHUI
TUCK. 3HAYEHHSI OCMOTUYHUX €(PEKTIB B JKUTTEAISIILHOCTI JKUBUX OPTraHi3MIB.

®i3uyHUl 3MICT MOBEPXHEBUX sIBUI (aacopOuii, koresii, aaresii). CopOuiiiHi
IPOLIECH Ta X TEOPETUUHE OOTpyHTYBaHHsS. AncopOuis ¢i3uyHa Ta XiMiyHa (XeMoco-
pO1is). [ToBepxueBo-aktuBHi (ITAP) 1 moBepxHeBo-iHaKTUBHI peuoBuHU. ['iApodibHI
1 rimpodoOHI TBepal Tija. SABUIAa 3MOUYBaHHS Ta PO3TIKAHHS, X MPAKTUYHE 3HAYCH-
HSl.

Tema nekyitinoeo 3auamms 8. lioponiz coneti

Boga sik cnaOkuii enexktpoinit. MonHuit 1o0yTok Bonu. BogueBuit 1 riipoKCcHiib-
Hull nokasHuku. Crocobu BumiproBanHa pH. 3aranbpHi BiIOMOCTI PO 1HIUKATOPH.



XapakTepucTuKa cepeioBhIlla po3unHiB 3a gonoMorow pH. bydephi po3unnu. Me-
XaH13M OydepHoi aii.

CyTb Ta IPUYHMHM T1JIPOJII3Y COJe. 3HaYEHHS MPOLIECY TIAPOMI3Y AJIs KUTTET1-
SUTBHOCT1 pOCNMH. THUIU TiAposizy cosiei. [IoHATTS mpo sBUIE MOBHOTO T1APOII3y.
KoncTanTa Ta cTymiHb rigpomnizy cojiei. @akTopu, 0 BIUIMBAIOTh HA 3MIIICHHS Xi-
MIYHOT piBHOBArw mporeciB rigpodizy. Insaxu kepyBaHHS MpoIecaMu TiApOIi3y.
BrnuB nporieciB Tiiposizy Ha peakiiiio CepeaoBHIla BOAHUX 1 TPYHTOBUX PO3UMHIB.
[TousTTa Mpo XiMiuHYy Memiopailito rpyHTiB. [Iporecu ripomizy B TEXHOJOTIAX Tepe-
poOKM Ta 30epiraHHs JepPEBUHHU.

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

3aranpHi MOHATTS PO OKHCHO-BIIHOBHI IMPOIIECH, iX POJb y Tpoiecax o0po0-
JeHHs nepeBrHU. HallBaxkIMBINI OKMCHO-BITHOBHI MPOTIECH, 1110 BiIOYBAIOTHCS y PO-
CIIMHAX, TPYHTax, MpUpOAHUX BoAaxX. CTymiHb OKUCHEHHS €JEMEHTIB Yy CIOJyKax.
TunoBi OKUCHUKH Ta BITHOBHUKH. OKHMCHO-BITHOBHA ABOICTICTh. [IpaBuia ckiagaHHs
PIBHSIHb OKHCHO-BIJIHOBHUX peakiliii. Kiacudikailisi OKMCHO-BIIHOBHHX PEaKIIiH.
Bmuus cepenoBuinia Ha mnepedir OKUCHO-BITHOBHUX peakii. [ToHATTS nmpo OKuCHO-
BIJIHOBHI TTOTEHIIIAJIN. Y MOBH 31HCHEHHS OKMCHO-BITHOBHUX PEaKIliii Ta BUSHAYCHHS
HaAMPSMKY iX mepeoiry.

OcHoBu enektpoxiMii. ['anbBaHIYH1 eneMeHTH. XiMIUHI JKepena eIeKTPUYHOro
CTpyMy, ix OyaoBa, mpuHIUn poOoTu. CyTh mporiecy enekTpoizy Ta ioro KinbkicHi
XapakTepucTuku. EnekTponi3 po3riaiB 1 po3unHiB. 3akoHu Dapanes. Ilpaktuune
3aCTOCYBAHHS €JIEKTPOJII3Y.

[TousartTs nmpo kopo3ito MeTaniB. Buau kopo3iiHUX pylHYBaHb. 3arajbHa Xapak-
TEPUCTUKA KOPO3IMHUX TpoIleciB. XiMiyHA Ta €JIEKTpoXiMiyHa Kopo3isd. LIIBuakicTh
KOpo3ii Ta ¢akTopH, 1110 BIUIMBAIOTH HA HEl. MeToau 3aXUCTy METaliB Ta TEXHIKHU Bij
KOPO3ii.

3micToBuit Moay.Jb 3. Oco0JaMBOCTI XiMil eJIeMEHTIB Ta IX CIOJIYK

Tema nekyitinoco 3anamms 10. Ximiuni enemenmu ma ix cucmemamuxa. 1iopo-
2€H, SIK Haunowupeniwuy etemenm Bcecgimy.

[ouaTTs Npo GiOreHHi Makpo- Ta MikpoeneMeHTH. IX Gionoriude 3HayeHHs. 3a-
CTOCYBAHHSI CIOJIYK LIMX €JIEMEHTIB y CUCTEMI >KMBJICHHS Ta 3aXUCTY JIICOBHX 1 caJ0-
BO-TIAPKOBHUX KYJBTYP.

3HaYCHHS TIAPOreHYy SK HAWMOMIMPEHIOro eleMeHTa mpupoau. CBOEPIIHICTD
€JIEKTPOHHOI Oy0BH aToma TifporeHy. [lomokeHHs TiApOTeHy B MEePIOAUYHIN CHUCTe-
Mi Ta cnenudivHicTh oro BractuBocTell. Ciocobu noOyBaHHs, (Pi3uyHI Ta XiMIYHI
BJIACTUBOCTI BOJIHIO. 3aCTOCYBAaHHSI BOJHIO Ta HOTO CHOJYK.

Boga. 3nadueHHst Boau y KUTTEIISIIBHOCTI epeB, KyIliB, KBITiB. Poib Boau sk
po3unHHUKA. ['eomeTpis 1 (i3uyHl BIACTUBOCTI 1i MOJEKyn. AHomauii piIKoro i
TBEPJIOrO CTaHIB BOJAM. XiIMIYHI BJIACTUBOCTI Bojau. TBepiicTh Boau. TumMuacoBa Ta
nocTiitHa TBepaicTh Bogu. CriocoOu ii ycyHenHs. Ilpuponna Boga Ta cmocobu ii
OUUIIICHHS.

Tema nekyitinoco 3auamms 11. Hememanu VII — IN epyn ma ix natigaxciugiuii
CHOYKU



3aranpHa xapakrepuctuka HemeTamB VII — IV rpyn. OcobiuBOCTI €1eKTPOHHOT
OyJlI0BM iX aTOMIiB, THIOBI BaJE€HTHOCTI Ta CTyIIeH1 OKMCHEHHA y crioiykax. [lommupe-
HICTh Y IpUPOi, Pi3MUHI Ta XIMIYH1 BJIACTUBOCTI.

Oco6mmBocTi ximii diyopy Ta fioro croyk. @TopoBoIeHB, PTOPHIHA KHUCIIOTA,
dbropuam; iX XIMidHI BIACTUBOCTI. Ximist XJIOpy Ta HOTO CIOJIYK. XJIOPOBOJIEHb, XJ0-
pUIHA KUCTIOTA, XJIOPUIM; iX XiMIHI BIacTHBOCTI. OcoOIMBOCTI XiMii criosryk bpomy,
Hony. Cionyku ®ayopy, Xnopy, Bpomy, Moy B TexHonorisx 36epiranus ta o6po6-
JIFOBAaHHS JICPEBHUHHU.

Ximist Okcureny, Cynbdypy Ta iX CHOTYK. 3HaYCHHS KUCHIO B KUTTEIISIBHOCTI
POCTINH, TEXHOJOTIYHUX Mpouecax. [lepokcua BOAHIO, MOTO KUCIOTHI Ta OKHCHO-
BITHOBHI BiIacTUBOCTI. JIoOyBaHHS Ta XiMI4HI BIACTHBOCTI TiApPOTeHCYIb(]imay, OKCH-
aiB cynbypy, cyiabpaTHOI, CynbPiTHOI, Cyab(IAHOI KUCHOT Ta iX coneil. [IpemapaTu
YKUBJICHHS Ta 3aXUCTY JIICOBUX 1 CaJ0OBO-MIAPKOBUX KYJIBTYP Ha OCHOBI CylIbhypBMicC-
HuX cnofiyk. Cysib(haTHa KUCI0Ta Y BUPOOHUIITBI MIHEpAJIbHUX JOOPUB, AEPEBOOOPO-
OJIOBaIbHIN IPOMHUCTIOBOCTI.

®di3uyHI Ta XIMIYHI BIACTUBOCTI a30Ty 1 pochopy. OnepxaHHs Ta XiMIUHI Bllac-
TUBOCTI criosiyk HiTporeHy: amoHiaKy, aMOHIN T1JPOKCHUIY, OKCUIB HITPOTEHY, HIT-
paTHO1, HITPUTHOT KUCJIOT, iX cojiei. A30TH1 100pHuBa. AHTUITIPEHH.

OpepxaHHS Ta XIMIYHI BJIACTHUBOCTI CHOJIYK (oc@opy: OKCHIIB, MOHO- Ta
nomidocharaux kuciaot, docdari, noni docdariB. AcoptumeHT dochopHux A00-
pUB, iX XIMIYHI BJIACTUBOCTI.

XiMIYH1 BJIACTUBOCTI Ta 3aCTOCYBaHHsS HEOpraHiuHuX crnojiyk KapOony:
kapOooH(IV) oxcuay, kapOoHaTHOI KHCJIOTa, KapOOHATIB, TiAporenkapOoHatiB. Poib
BYTJICKHCIIOTO Ta3y B KUTTEAISUIBHOCTI pociivH. [[apHUKOBHI €peKT BYIJIEKHUCIOTO
rasy.

Crnoco01 onepxkaHHs Ta XIMIYHI BJIACTUBOCTI CIOJIYK, II0 3aCTOCOBYIOTh SIK 3a-
coOM XIMIYHOTO 3aXUCTy JIEPEBUHU Ta JIJIi BUTOTOBJICHHS BOTHE3aXHCHUX 1 aHTHUCEII-
TUYHUX Mpenaparis.

Tema nexyitinozo 3ansmms 12. 3azanvhi enacmusocmi memanie

3aranpHa XapaKTEpPUCTHKA METAJIYHOro cTaHy. I[lono)keHHS MeTaliB Yy
nepioiyHii cucteMi eneMenTiB. OCOOIMBOCTI €1eKTPOHHOI OymoBH iX aromiB. Di3u-
YH1 Ta XIMI4HI BJACTUBOCTI MeTaliB. 3aKOHOMIPHOCTI 3MIiHHM iX XIMIYHOI aKTUBHOCTI
o Tepiojgax 1 rpymnax MnepiogudHol CUCTeMHU. EIeKTpoXiMIuHMIA psiji HAIPYT METaliB
Ta BUCHOBKH 3 HBOTO.

Harpiif, Kaniit, Marniii, Kanpnuiii sk 6i070ri4HO aKTHBHI €IeMEHTH. IX poib y
KUTTENSUIBHOCTI pociivH. Kamiiini nobpusa. Cnonyku Kanbiito y 3axoaax XiMigHOi
Meiopallii TPyHTIB.

VYyacte cnonyk 6iorenHux metaniB (Cu, Zn, Co, Ni, Mn, Fe,V, Mo Ta iH.) y
npolecax, 1o BiAOYyBalOThCS B JKUBIA IMPHUPOAL: HOHHOrO OOMIiHY, TiJIpOJIi3y, OKHC-
HEHHS-B1THOBJICHHS.

Oco0uBOCTI €IEeKTPOHHOI Oy/I0BM aTOMIB MeTajliB moOiuHuX miarpymn: Kymnpy-
My, L{unky, Manrany, pogunu ®epymy. Ix dizuuni Ta XimMiuni BracTusocti. BaneHT-
HICTh Ta TUIOBI CTYNEHI OKMCHEHHS Y CIIOJIyKax. 3aCTOCYBaHHS Y CHUCTEMI 3aXUCTY
POCTIHH.



Bukopucranuas cnoayk Ti, Zn, Pb, Fe sk mirmenTiB B ckianai ¢ap6 (emaneii).
Cnonyku Fe, Cr, CU Ta iHIIMX MeTaJliB, [0 BUKOPUCTOBYIOTH JIJIsl IPOTPABIICHHS JI€-
peBUHU. 3aCO0M XIMIYHOTO 3aXUCTY JCPEBUHH.

4. Temu ceMiHApCbKHUX 3aHSATh

No HasBa temu KinpkicTh
3/ FOIUH

1

2

5. TeMu npakTHYHUX 3aHATH

No Ha3Ba Temn KinekicTh
3/ TOJIUH

1

2

6. Temu 1a00paATOPHHUX 3aAHATH

‘ Nen/n ‘ Tema 3aHATTA ‘ KinbkicTh ronux

3micToBuit Moay/b Nel. Cy4yacHi ysBJIeHHS PO OyA0BY aToMa i XiMiyHu#
3B 130K

1. | ObnagHanHs xiMi4HOI JabopaTopii. OCHOBHI MpaBUIIa 2
pobotu. TexHika Oe3nexkd. MeToau BUKOHAHHS X1Mi-
YHOT'O0 EKCIIEPUMEHTY.

2. Opnep>kaHHs Ta XIMIYHI BJACTUBOCTI OKCHIIB, TiAPOK- 2
CUIB (B TOMY 4YHCJIi aM(POTEPHUX T1TIPOKCUIB).
3. | Onep>xaHHs Ta XIMIYHI BJACTHUBOCTI COJel (CepenHix, 2
E KHCJINX, OCHOBHHUX ).
4, JlocniaKeHHs TEHETUYHOTO 3B'SI3KYy MK KJIacaMu He- 2
OpraHIYHUX CIOIYK.
5. | CknamanHs enekTpoHHUX (opmyn aTtomiB. Excriepu- 2

MEHTaJbHE JOCIIIKCHHS 3MIHH BIIACTUBOCTEH eleMe-
HTIB Ta iX CMOJYK MO Mepiojiax i rpynax nepioandHol
cuctemu J1.I. MeHnaeneena.

3micToBuii MoayJib Ne2. OCHOBHI 3aKOHOMIPHOCTI XiMiYHHMX NepeTBOPEHb

6. | BusHaueHHs TemioBoro eekTy peakiliii HeHTpaiis3a- 2
111i Ta pO3UYMHEHHS OE3BOJIHOI COJTI.
7. | Po3unnu. Ciocobu BUpaXeHHs] KOHLEHTpallii po34u- 2
S HIB.
= 8 JlaGopatopHi JOCHIPKEHHS XIMIYHUX BJIACTUBOCTEH 2
PO3YHHIB €JIEKTPOJIITIB.
9. | ExcriepuMeHTa IbHE BUBYEHHS TMPOIECY TIAPOII3Y 2

coJieit Ta GaKkToOpiB, MO BINTUBAIOTH HA HHOTO.




10. | ExciepuMmeHTaqpHe BUBUYEHHS BIUIMBY CEPEIOBHINA 2
Ha 1epedir OKMCHO-BIIHOBHUX PEAKITIH.

3micToBuii Moayab Ne3. Oco0uBOCTI XiMil eJieMeHTIB Ta iX CHOJIYK

M3

11. | Hocmimxenus BiactuBocted ['iaporeny i OKcureHy. 2
XiMmivHI BIACTUBOCTI Boau. TBepmaicTe Boau. Tumua-
COBa Ta TOCTiiHa TBepaicTh Boau. Crocobu ii ycy-

HEHHSI.

12. | HocmixeHHs: BiactuBocted Hemertani IV 1 V rpym: 2
KapOony, Hitporeny, ®ocdapy Ta ix Croiyk.

13. | Hocmimxenus BrnactuBocteid Cynbdypy Ta Moro 2
CHOJIYK.

14. | JlocmipKeHHs BJACTUBOCTEH rajloreHiB Ta iX CIIOIYK. 2

15. | JlocaimkeHHs XIMIYHUX BIACTUBOCTSH METAIIIB. 2

N —

(98]

9.

10
11

12
13

7. KOHTPOJIbHI NUTAHHS, KOMILIEKTH TECTIB /IJIsi BU3BHAYEHHS PiBHS
3aCBO€CHHS 3HAHb CTYJACHTAMM.

KoHTponbHi nutaHHa 3 kKypcy "X IMIA ["(3azanbHa, op2aHidyHa)

. OCHOBHI HaIpsIMKH XiMi3allii 1epeBo00OPOOHOT MPOMHUCIOBOCTI.

OcCHOBHI TIOHATTS ATOMHO-MOJICKYJIIPHOT'O BYCHHSA: MOIJICKYJA, aTOM, XIMIYHUH
CJIICMCHT, IIPpOCTa Ta CKJIaJJHA pCUOBHHA, BiIIHOCHa dTOMHa Ta MOJICKYJISIpHAa MacCH,
MOJIb, MOJISIpHA Maca.

. OCHOBHI CTE€XIOMETPUYHI 3aKOHH XIMii Ta IX 3aCTOCYBaHHS.
. OCHOBHI TIOJIOKEHHS Cy4acHOi Teopii OymoBH aTomMa. XBUIHLOBA MPUPOJIA €IEKTPO-

Ha. [loHaTTS 1po opOiTanb, EeHEpreTHyHI PiBHI Ta MIJIPIBHI, IX €EMKICTh, €JIEKTPOH-
Hy 000J10HKY aTomMa. KBaHTOBI uncia.

. [locninoBHiCTh 3anoBHEHHs1 opOitaneit enektpoHamu. [Ipunuun Ilaymi, npaBuio

Xynpa, npaBuiia KiieukoBcbkoro. EekTpoHH1 Ta eleKTpoHHO-TpadiuHi hopmyiu
aToOMIB, iX 3aCTOCYBaHHS JIJIsi BU3HAYEHHS BAJICHTHUX CTaHIB Ta CTYIEHIB OKHC-
HEHHS €JIEMEHTIB Y CIIOJyKax.

. [lepiognuna cucrema JI.I. Menaeneesa, ii ctpykrypa. [IoHITTS ipo rpymnu, Oiarpy-

M, Tepioau, s-, pP-, d-enementu. CydacHe GopMyITFOBaHHS MEPIOAMYHOTO 3aKOHY.

. OCHOBHI 3aKOHOMIPHOCTI TIEPIOIMYHOI CHUCTEMH: 3MiHA PajiyciB aTOMIB, €HEprii

10H13aIlli, EJICKTPOHETaTHBHICTI, KHCIIOTHO-OCHOBHHX, OKHCHO-BIJTHOBHHX, Me-
TaJTIYHUX Ta HEMETATIYHUX BJIACTUBOCTI €JIEMEHTIB TI0 Mepioaax 1 rpymnax.

. CydacHi ysBJI€HHS MpO XIMIYHHM 3B'130K. OCHOBHI XapakTEPUCTHUKU XIMIYHOTO

3B’A3KYy. THUIU XIMIYHOTO 3B SI3KY.

KoBasienTHuii 38’430k. OOMIHHHMI Ta JTOHOPHO-AaKLENTOPHUN MEXaHi3M YTBOPEHHS
KOBAJICHTHOTO 3B’A3KY. BJIaCTUBOCTI KOBaJIEHTHOTO 3B S3KY.

. Mlounwii 38’ s130K. BigMiHHOCTI HOHHOIO Ta KOBAJEHTHOTO 3B’ A3KiB.

. BonHeBwii 3B's130K. MexaHi3M Horo yrBOpeHHs! Ta 0COOJIUBOCTI, pOJb B YTBOPEHHI
acoraris.

. Meraniunuii 38’s130Kk. MexaH13M MOro yTBOpEeHHS.

. XiMiYyHUH 3B’S130K Ta BaJEHTHICTh. XIMIYHHM 3B’ S30K Ta BIACTUBOCTI CIIOJYK.




14. CyyacHa HOMEHKJIaTypa Ta MPUHIMNIK Kiacudikalii HeopraHiyHux croiyk. Ome-
pKaHHS Ta XIMI4HI BIAaCTUBOCTI KMCJIMX, OCHOBHUX, MOABIMHUX, 3MIIIIAHUX COJICH.
['eneTnuHMiA 3B’ 130K Mi>k OCHOBHMMH KJIaCaMH HEOPTaHIYHUX CIOJYK.

15. Knacudikariist XiMIYHUX pEaKIIii.

16. XimiyHa kigeTuka. OCHOBHI MOHATTA XIMIYHOI KiHETHUKHU. IIIBHAKICTE XIMIYHHUX
peakmiii. dakTopu, MO0 BIUIMBAIOTh Ha Hel. 3akoH gitounx Mmac. [IpaBuio Bant-
o da. [TonsTTa mpo katani3z Ta HOro NpUpoIy.

17. HeobGopoTtHi Ta 000poTHI peakiiii. XiMmiuHa piBHoBara. KoHcTaHTa piBHOBArw.
BrnuB 30BHIIIHIX (akTOpiB HA XIMIUYHY piBHOBary. 3MillleHHS XIMIYHOI piBHOBa-
TH.

18. 3aranpHi ysBIeHHS npo AucnepcHi cuctemMu. Knacudikaiiist JUCIEpCHUX CUCTEM,
iX BIACTHBOCTI Ta METOMM ojaepx aHHsA. [IOHATTS PO po34HMHM, iX POJIb y CHCTEMI
KUBJIEHHSI pociiH. P13UKO-XIMIUHA Mpupoja po3unHiB. ConbBaTallis 1 TeIIOBUN
edekT po3zunHeHHs. [loHaTTa nipo kpuctanorigpat. CrocoOu BUpaKEHHS KOHIIE-
HTpAIlil pO3YHHIB.

19. BiractuBocTi po34MHIB €eKTpoIiTiB. OCHOBHI TMOJIOKEHHS T€OPii eJIEKTPOIIITHY-
HOT Jucortiamnii. MexaHi3M elIeKTpoiTHYHOI aucoriarnii. KibkicHI XapakTepuc-
TUKHU TIPOLIECY JUCOINiaIli: CTYMiHb Ta KOHCTAHTA EJIEKTPOJITHYHOI JHMCOINaIli.
CuibH1 Ta cnabki enexktpoiiiti. KoHcTanTa aucoriamnii ciabKuX eleKTPOJITIB, ii
B3a€MO3B’SI30K 31 cTyneHeM aucorianii. AMdorepHi enexktponiti. Peakiii B po3-
YMHAX eNeKTPOIiTiB. FIOHHI piBHSAHHS peaKilii.

20. KoniraTuBHI BJIACTUBOCTI PO3YMHIB HEEJIEKTPOIITIB. 3MiHA TeMIEpaTypu 3aMep-
3aHHs Ta KumiHHA. [ToHATTS npo kpiockomito Ta edymniockomito. Ocmoc. OcMoTHY-
HUN TUCK. 3HAYEHHS] OCMOTUYHUX €(PEKTIB B )KUTTEISIIBHOCTI )KUBUX OPraHi3MiB.

21. ®i3uuHui 3MICT MOBEpXHEBUX sIBUIL (aacopOiii, koresii, aaresii). CopOuiitHi
IpOLIeCH Ta iX TEOpeTUYHE OOTpyHTYBaHHS. AncopOuis ¢i3udHa Ta XimMidHa (Xe-
mocop6iis). [ToBepxueBo-aktuBHi (ITAP) 1 moBepxHeBo-iHaKTUBHI peuyoBUHU. [i-
npodinbHi 1 rigpodoOHi TBepl TIa. SIBHIAa 3MOYYBaHHS Ta PO3TIKAHHS, 1X Mpak-
TUYHE 3HAYCHHSI.

22. Boga sik ciabkuii enextpouit. MouHuii 106yTok Bogu. BojHeBuii i rixpokcuib-
Hul nokazHuku. Criocobu BumiproBanHs pH. 3araibHi BiJOMOCTI PO 1HAUKATOPH.
XapakTepucTuKa cepeloBuIla po3uuHiB 3a gonomoror pH. BydepHi po3unnm.
Mexanizm OydepHoi mii.

23. CyThb Ta NPUYMHM TIAPONI3Y COJIel. 3HAYEHHS MPOIECY T1IPOJII3Yy IS KUTTEII-
SITBHOCTI pociuH. Tunu rinpoinizy coseil. [IoHSTTs npo siBUILlE TOBHOTO TiAPOII3Y.
KoncranTa ta cTyminb riapomizy cojei. dakTopu, 10 BIUIMBAIOTH HA 3MIIICHHS
XIMIYHOI pIBHOBAru npoiiecis riapomizy. llnsxu kepyBaHHs nmpoliecamu TiApoIIizy.
Bruius niporieciB Tipostizy Ha peakiliio cepeoBuIla IPYHTOBOrO po3unHy. [ToHsT-
TS TIPO XIMIYHY MEJTIOpAIlito TPYHTIB.

24, 3aranbHl TOHATTS NPO OKHCHO-BIAHOBHI mporiecu. HaifBaxmBimm OKHCHO-
BiJTHOBHI ITPOIIECH, IO B1IOYBAIOTHCS Y POCIMHAX, TPYHTAX, IPUPOJTHUX BOJAX.
25. CTymniHb OKMCHEHHS €JIEMEHTIB y CHOJyKaX. THIOBI OKMCHUKHU Ta BITHOBHHKH.
OKuCHO-BITHOBHA JABOICTICTh. [IpaBuia ckilajjaHHsS PiBHSHB OKHCHO-BIJTHOBHHX

peaKIii.



26. Knacudikaliis OKHCHO-BIJHOBHHMX peakilii. Brue cepegoBuiia Ha nepedir okuc-
HO-BITHOBHMX peakiiiil. [IoHATTS po OKMCHO-BITHOBHI MOTEHIIAIA. Y MOBHU Tepe-
0Iry OKMCHO-BITHOBHUX PEaKIliii Ta BU3HAYCHHS 1X HAMPSIMKY.

27. OcHoBH enekTpoximii. ['anpBaHIuHI €JeMEHTH. XIMIuHI JpKepesa eIeKTPUYHOro
CTpyMy, iX OyJ10Ba, MPUHIIUI POOOTH.

28. CyTp mporiecy enekTpomizy Ta ioro KinbkicHi xapaktepuctuku. Enxextpomni3 pos-
m1aBiB 1 po3unHiB. 3akoHu dapazes. [IpakTudHe 3acTOCYBaHHSA €IEKTPOII3Y.

29. IloHATTA MpO KOPO3it0 MeTaliB. Buan Kopo3iiiHuX pyiiHyBaHb. 3arajgbHa Xapak-
TEpPUCTUKA KOPO31MHUX MporeciB. XiMiuHA Ta eNeKTpoxiMiuHa koposis. I1IBua-
KICTh KOpo3ii Ta (pakToOpH, 10 BIUIMBAIOTH HA HEl. MeTou 3aXucTy MeTaiiB Ta Te-
XHIKH B1JI KOPO3ii.

30. IoHATTS mpo GiOreHHi Makpo- Ta MiKpoeleMeHTH. IX 6GiojoriuHe 3HaueHHs. 3a-
CTOCYBaHHSI CIIOJIYK IIMX €JIEMEHTIB Y CUCTEMI1 KUBJICHHS Ta 3aXHUCTY JIICOBUX 1 ca-
JIOBO-TIAPKOBUX KYJIBTYD.

31. CBO€pIAHICTh E€IEKTPOHHOI OYyJI0BU aTtoma TijiporeHy. [loJoKeHHs TiaporeHy B
nepioInyHii cucteMi Ta cnenuiuHiCcTh Horo BaactuBocTel. CriocoOu 100yBaHHS,
¢b1314HI Ta XIMIYH1 BJACTUBOCTI BOJIHIO. 3aCTOCYBaHHS BOJHIO Ta OTO CHOJYK.

32. Bona. 3HaueHHs BOJU y JKUTTEMISUIBHOCTI JAEpeB, KYIIiB, KBiTiB. Poibs Boau sk
po3unHHUKA. ['eoMeTpist 1 Pi3UyHI BIACTUBOCTI 11 MOJEKyd. AHOMAaNIl PIJIKOro 1
TBEPAOro CTaHiB BOAM. XiMIYH1 BJAaCTUBOCTI BOAH. TBepAICTh BoAH. TuMuacoBa Ta
nocTiitHa TBepAicTh Boau. Crocobu ii ycyHeHHs. [Ipupogna Bojga Tta ciocoowu ii
OUUIIICHHS.

33. 3aranpHa xapaktepuctuka HemeTaniB VII — IV rpyn. OcobauBoOCTI €1€KTPOHHOI
OyZl0BH iX aTOMIB, TUIIOBI BaJIGHTHOCTI Ta CTYII€HI OKUCHEHHS y crnioiykax. [lomu-
PEHICTh y MpUpo/ii, (Pi3UYHI Ta XIMIUHI BIACTUBOCTI.

34.0cob6mmBocTti ximii @ayopy Ta Horo cnoinyk. OTopoBojeHb, PTOPUIHA KUCITOTA,
dTopuau; iX XiMiuHI BIACTHBOCTI. XiMig XJIOpY Ta HOro croiiyK. XJIOpOBOJIEHB,
XJIOpU/HA KUCIIOTa, XJIOPUIH; iX XiIMIYHi Bl1acTHBOCTI. OcOOIMBOCTI XiMii CIIONIYK
bpowmy, I/Ioz[y Cnonyku @nyopy, Xiopy, bpomy, I/Ioz[y B TEXHOJIOTISIX 30epiranHs
Ta 0OpOOTIOBaHHS JICPEBUHH.

35. Ximis Oxcureny, Cynpdypy Ta iX CHOJYK. 3HAUYCHHS KUCHIO B KUTTEIISIILHOCTI
POCTNH, TEXHOJOTIYHUX Tporiecax. [lepokcua BOAHIO, HOrO KHUCIOTHI Ta OKUCHO-
BIJIHOBHI1 BJIACTUBOCTI. JJoOyBaHHsI Ta XiMI4H1 BJIACTUBOCTI T1IPOT€HCYIb(iTy, OK-
cufiB cynbypy, cynbpaTHoi, CyabdiTHOI, Cylb(iaHOI KUCIOT Ta iX coneil. Ilpe-
napaTH >KUBJICHHS Ta 3aXUCTY JIICOBUX 1 CaJOBO-TIAPKOBUX KYJIbTYp Ha OCHOBI CY-
aedypBMicHuX cnionyK. CynbdarHa KuMCI0oTa y BUPOOHMIITBI MIHEpaIbHUX J100-
pUB, AepeBOOOPOOITIOBATIBHINA TPOMUCIIOBOCTI.

36. ®i3uyH1 Ta XIMIYHI BIaCTUBOCTI a30Ty 1 ochopy. OnepxkaHHs Ta XiMidHI Bac-
TUBOCTI cnoyk Hitporeny: amoHiaky, aMOHIH TIAPOKCUAY, OKCHJIB HITPOTEHY,
HITPATHO1, HITPUTHOI KUCJIOT, iX coJjiel. A30TH1 J0OprBa. AHTUIIPEHH.

37. OnepkaHHs Ta XIMIYHI BJIACTHBOCTI croyiyk ¢ocdhopy: OKCHIIB, MOHO- Ta
nomdocdaTHUX KUCIOT, Pocdatis, momi docdatiB. Acoptument pochopHux m0-
OpuB, iX XIMI4HI BJIACTUBOCTI.

38. XimiuHl BJIACTMBOCTI Ta 3aCTOCYBaHHA HeopraHiuyHux crnoiayk KapOony:
kapOoH(IV) okcuay, kapOoHaTHOI KuciaoTa, KapOOHATIB, TiAPOreHKapOOHATIB.



Pons Byriekucnoro rasy B OKUTTENSUIBHOCTI pociivH. IlapHukoBuii edext
BYTJIEKHCIIOTO Ta3y.

39. Cnocobu oaep)aHHS Ta XIMI4HI BJACTHBOCTI CITOJIYK, IIO 3aCTOCOBYIOTH SIK 3aCO-
Ou XIMIYHOTO 3aXHUCTY JICPEBUHU Ta JIJII BUTOTOBJICHHS BOTHE3aXUCHUX 1 aHTHUCETI-
TUYHHUX TpEraparis.

40. 3aranpHa XapaKTepUCTUKA METAIIYHOTO cTany. [lomoxkeHHs MeTaliB y nepioany-
Hii cucteMi eneMeHTiB. OcOOIMBOCTI €JIeKTPOHHOI OyZ0BH iX aToMiB. Di3uyHI Ta
XIMIYH1 BJIACTUBOCTI MeTaliB. 3aKOHOMIPHOCTI 3MIHU iX XIMIYHOI aKTMUBHOCTI IO
nepiofax 1 rpynax nepioJluuHoi cucteMu. ENeKTpoXiMIUYHUN psiJl HApyT METajiB
Ta BUCHOBKH 3 HHOTO.

41. Harpiit, Kaniit, Marniif, Kanenuiii sk 6ioqoriuHo akTUBHI eleMeHTH. IX poib y
KUTTEMIIIBHOCTI pociuH. Kamiiini qoOpuBa. Crionyku Kanbliiro y 3axo1ax xiMid-
HOI Meiopallii TpyHTIB.

42. Yaacte cronyk OiorenHux meraniB (Cu, Zn, Co, Ni, Mn, Fe,V, Mo T1a iH.) y
Mpoliecax, o BiAOYBAaIOTHCSA B KUBIHA MPHUPOJL: HOHHOTO OOMIHY, TiApOJi3y, OKHU-
CHEHHSI-BITHOBJIEHHS.

43. Oco0aMBOCTI €1EKTPOHHOI OyZ0BH aTOMIB MeTaliB MoO1uHuX miarpyn: Kynpymy,
unky, Manrany, poguau ®epymy. Ix ¢izuuni Ta Ximiuni BracTuBocti. BanenT-
HICTh Ta TUIIOBI CTYNEHI OKUCHEHHS y CIOJIYyKaX. 3aCTOCYBAHHS Y CUCTEMI 3aXHCTY
POCTIHH.

44. BukopuctanHs cnoiayk Ti, Zn, Pb, Fe sk mirmenTiB B ckimami ¢ap6 (emaneit).
Cnonyku Fe, Cr, CU Ta iHIIMX METaliB, 110 BUKOPUCTOBYIOTH JIJISl IPOTPABICHHS
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 XiMiYHUN 3B’A30K »
Bapianm No 1

1. CknacTu piBHSIHHS pEeakKIlii, 3a JOMOMOTOI0 SKUX MOKHA 3IIMCHUTH TaKl IEPETBOPECHHS :

X—P205— H3PO4 — Cu3(POs)2 - Cu(CH3COO), - CH3COOH
J
Caz(POs)2— H3POs4 — Zn3(PO4)2 — Na2ZnO2— ZnCl;
2. HanmcaTu Bei MOYKIIMBI peakiiii, 1o BigoyBaroTecss Mixk Gepym (III) rigpokcumaomM i XJIOPHIHOO
KHCIIOTOK0. J]aTu Ha3By MPOyKTaM PEaKIlii.
3. JlaTu XapaKTEpHUCTUKY €IIEMEHTY 3 MOPSAKOBUM HOMepoMm Ne 24
*% Jlnst BIATIOBIZI 3aCTOCYBATH TaKy CXeMy:.
- 3T1IHO 3 PO3MIIIEHHSM €JIEMEHTa B MEPIOIMYHIN CUCTEM] BU3HAYUTH:
® BJIACTHBOCTI CJIEMEHTA - METaJl YU HEMETAJ;
e 3arajbHy KUIBKICTh E€JEKTPOHIB, KUIbKICTh €HEPreTUYHHX PIBHIB, KUIBKICTb
BAJICHTHHX €JICKTPOHIB;
- CKJIACTH €JIEKTPOHHY Ta eNeKTPOHHO-Tpadiuny GopmyH.
- TpOaHaNi3yBaTH BAJICHTHI MOKJIMBOCTI Ta CTYIICHI OKHCIICHHS €JIEMEHTA.
- HaBECTHU MPUKIIATU CIONYK (OKCUAH, TIAPOKCUAN), IO M BIAMOBIJAIOTh.
- MIATBEPAUTHU PIBHIHHIMH PEAKIIiN X XiMIYHI BIIACTUBOCTI.

4. BU3HAYATH TUIH XIMIYHOTO 3B’SI3KY B CIIOJTYKaX:
o xynpym(Il) oxcun;

amMoHi# Opomiz;

KaJbIliil cynbdar;

IIWHK T1IPOKCHU]I;

noz.

5. Jlatw BIZIIOBiAl HA TECTOBI 3aBIAHHS:

1. BceraHoBITH BiIMOBIAHICTH MiK KJIACOM HEOPTraHIYHHMX CIOJIYK TA IX NPUKJIATAMU:
A OKCHUIIU 1. H3PO,4 5. N2Os
b ocHOBH 2.  Ca3(POa):2 6. NaOH
B KHCIIOTH 3. CuO 7.  Ca(OH),
r coii 4, CuSOq4 8. HNO3
2. CoJi, yrBopeni kucioror H2SO4, HazuBawThes ...

‘ (6nuwimov 8i0n06I0b OOHUM CLOBOM)

3. Cinb Cr2(SO04)3 yrBoproerbest mix yac B3aemonii H2SO4 3:
| 1. Cr(OH)3; 2. CrOg; 3. Cr03 4. H.Cr,0y.
4. CTOCOBHO KHMCJIHX c0JIeil BIDpHUMM € TBepIKeHHS:

1. npoayKT HEMOBHOTO 3aMIIIEHHS T1IPOKCHIIBHUX I'PYIl OCHOBH Ha KUCIIOTHUH 3aJIMIIOK;

2. IPOJTYKT HETIOBHOTO 3aMillIeHHS T1IPOreHy 0araTOOCHOBHOI KHCIIOTH HAa METall UM HOH
aMOHIIO;

3. YTBOPIOIOTHCS ITiJT 9aC B3a€EMO/Iii HAJUTHIIKY KUCIIOTH 3 OCHOBOIO;

4. yTBOPIOIOTHCS MiJl 4ac B3a€MOJIi1 HA/UIMIIKY OCHOBH 3 KHCJIOTOIO.

5. MakcumaibHA KUIBKICTh eJ1eKTPOHIB Ha d-miAPiBHI CTAHOBHUTS ...

| (6nuwimv 6ipny 8ionosiow uuciom)

6. BcTaHOBITH BiIMOBIAHICTH MiK THIIOM eJIeMEHTa Ta BAJEHTHHMHU €JIEKTPOHAMM B i 0-




ro aToMi:

A S - eJIEeMEHT 1. 3d%4s?4p":
b p - CIEMEHT; 2. 3d%s?4pS;
B d - eseMeHT; 3. 3d%4s?4p°;
7. IocainoBHicTb3aIOBHEHHS OPOiTaJIel eJIeKTPOHAMHU BU3HAYAETHCS MPABUJIOM:
| 1. Tyuna; 2. KJIeuKOBCHKOTIO; 3. Bant-T'odda; 4. Tlaymi
8. ocainoBHiCTH 3an10BHeHHSsI OpOiTaJiell eJIEKTPOHAMM MA€ BUIJISIL:
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

« CyyacHi yaBneHHs npo 6yaoBy atoma i XiMiYHUM 3B’A30K »
Bapianm Ne 2

1. Cxnactu piBHSIHHS peaxiliii, 32 JOMOMOTOIO SIKMX MOHA 3[IHCHUTH TaKi IEPETBOPEHHS :

S = SO2 - SO3— H2S04 — (NH4)2SO4 — NH4OH — NH3 — (NH4)2HPOyg;
2
Na2SO4 —X— Caz(POas)2—>Ca(H2P04)2—>H3POs—>H4P207;
2. HarmcaTu Bci MOXJIIMBI peakilii, mo BigOyBatoTeess Mix KynpyM (II) rigpokcuaomM Ta HITpaTHOIO
KUCIIOTO. JlaTu Ha3By MPOAYKTaM peakiiii.
3. JlaTi XapakTepUCTHKY €IEMEHTY 3 TOpsAKOBUM HOMepoM Ne 35
*% Jlns BiAMOBIZI 3aCTOCYBATH TaKy CXemy:.
- 3TiAHO 3 PO3MILICHHSIM €JIEMEHTA B TIEPIOINYHINA CUCTEMi BHU3HAUUTH:
® BJIACTMBOCTI €JIEMEHTA - METaJl YU HEMeTall;
e 3arajbHy KUJIbKICTh €JIEKTPOHIB, KUIBKICTh €HEPreTUUYHUX PIBHIB, KUIBKICTh Bajle-
HTHHX €JIeKTPOHIB;
- CKJIACTH €JIEKTPOHHY Ta €JIeKTPOHHO-TpadiuHy GopMyIiu.
- IpOaHaJIi3yBaTH BAJIEHTHI MOXKIIMBOCTI Ta CTYIEHI OKUCIICHHS €JIEMEHTA.
- HABECTH MPUKIAJN CTIONYK (OKCHIIU, TIAPOKCHU/IN), IO iM BIJIMOBIIAIOTh.
- MIATBEPAUTH PIBHIHHIMH PEAKIiN iX XiMI4HI BIACTUBOCTI.
4. BU3HaYMTH TUIH XIMIYHOTO 3B’SI3Ky B CHOJYKaXx:
e wmanras(Il) rizpokcoxapboHar;

e QIIOMIHIN OKCHI;
e ¢epym(Ill) cynbdar;
® IMHK HITpAaT;
® a30T.
5. JlaTu BIIIOBil HA TECTOBI 3aBIaHHS:
1. BcTaHoBITH BiINOBIAHICTH MiK XIMIYHMMH BJIACTHBOCTAMM OKCUAIB 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, yrBopeni kuciaororw H2S, Ha3uBaloTbe ...

| (enuwimo ipny 6i0nogiob 0OHUM c0BOM) ‘

3. Ciab MnSOs moxHa oTpumartu B3aemogiero H2SO4 3:
| 1. MnOy; 2. MnO; 3. Mn0s; 4. KMnOs. |

4.  CTOCOBHO OCHOBHHX COJieil BIpHUMHU € TBepPIKeHHS:
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1. mponykT HenmoBHOTO 3amimeHHss OH™ rpynm oCHOBY Ha KHCIOTHUHN 3aJIUIIOK;

2. IPOJIYKT HEMOBHOTO 3aMill[eHHA T1IPOTeHy KHCIOTH Ha METaJl Yd HOH aMOHiIo;

3. YTBOPIOIOTHCS MiJ] Yac B3a€EMO/IT HAJJIUILKY KHCIOTH 3 OCHOBOIO;

4. yTBOPIOIOTHCS IIiJT 4ac B3a€EMOJI{ HAJJTUIIIKY OCHOBH 3 KUCIIOTOIO.

5. Kinabkicrs opOiTaJieil Ha eHepreTHYHOMY MiAPiBHI BU3HAYAETHCS 3HAYCHHAM ... KBa-
HTOBOI0 YHCJIA.

| (6nuwimv 6ipny 6i0no6iob 0OHUM C1060M) |

6.  Maxkcumanbna KinbKicTs €JIeKTPOHIB Ha S-MiIPiBHi CTAHOBUTH ...
| (6nuwimo 6ipny 6i0nosiov yugpoio) |
BceTaHoBITH BiANOBIIHICTH MIZK THIIOM eJIEMEHTA TAa BAJIECHTHUMH €JIEKTPOHAMH Or0
aroma:
A S -eneMeHT 1. 3d%4s%4p';
b p - enemenr; 2. 3d'4s'4p’;
B d - enemeHT; 3. 3d%4s%4pY;
8. 3 nepesiveHuX XapaKTePUCTHK aTOMIB eJIeMEeHTIB MePioaMYHO 3MiHIOKThCS:
1. 3apsia Azipa aToMa; 3. KUIBKICTh CHEPTeTUYHHX PIBHIB B aTOMI;
2. CTYIICHI OKUCHCHHS; 4.  KUIbKICTb BJICHTHUX CJICKTPOHIB.
yi ;
Konokeiym 3 modysno Ne 2 2021/2022

«OCHOBHI 3aKOHOMIPHOCTi XiMiYHUX NepeTBOPEHb»
Bapianm Ne 1

1. ChopmymroiiTe OCHOBHI MTOJIOKEHHS TEOPIl MEKTPOTITHIHOT JUCOITialii.
2. CknaziTh piBHSAHHS peakiiil y MOJIEKYJIIPHOMY Ta HOHHOMY BUTJISAL:

ZnCly + KsPO4 — Na2CO3 + H2SO4 —
K2SiO3 + HCl — (NH4)2SO4 + KOH —
Zn(OH)2 + NaOH — CoO + HNO3 —

3. Hamucatu piBHSIHHS AMCOLIAIl €EKTPOJIITIB: IIMHK TIPOKCUAY, KaJito TiaporeHKapOoHaTy, cy-
nedarHoi kuCHOTH. JlJ1 c1abKUX €IEKTPOJIITIB CKJIACTH BHUPa3 KOHCTAHTH JAUCOIAILi.

4. HanucaTu MOJIEKyJIsipHI Ta HOHHI PIBHSIHHS peaKiii T1Ipoi3y CONe:
LIUHK aleTary, aJtoMiHiil cyabdary, amoHill rinporendocdary, xpom(Ill) cynsdiny, kynpym (II)
XJIOpUy, HaTpi KapOoHaTy. BkasaTtu cepenoBulle iX BOJIHUX PO3UYHHIB.

5. IixiOpaTu 1HIUKATOP, 32 JOMOMOTOI0 SIKOTO MOXKHA Ha MPAKTHI BU3HAUUTH pH 1MX po3uuHiB.

6. Jlatm BIZTIOB1/I1 HA TECTOBI 3aBIaHHS:

1. IIpouec po3nany eeKTPOJITIB HA HOHHU NIl BINIMBOM MOJISIPHUX MOJIEKYJ PO3YMH-
HHKa 200 NpH po3ILIaBJIeHHI HA3MBAKOTD ...

| (6nuwimo sipny 6idnosiov crosamu)

2. BcTaHoBITH BiIMOBIAHICTH MiK CHJIOI0 €JIEKTPOJIITY Ta MPUKJIATAOM CHOJYK:
A CWIBHI €JIEKTPONITH 1. CH3COOH; 5. CaO;
B cmabki enexTpoiTu 2. COy; 6. Fe(OH)s;
B CepeIHBOI CHITH 3. (NH4)3POg; 7. H2SOs;
I’  HeelaeKTpoOJiTH 4, NHsOH; 8. Mg(NOs3)2
3. Po3TamyiiTe B IOPsiAKY 3pOCTAHHS CHJIH €JIEKTPOJIITY KapOOHATHY, cy/abdaTHy, ¢o-

cparny, xnoparny(VII) kuciaorn

| (6nuwiimo 8ipny nocnioosmicme opmynamu)

4, BcTaHOBITH BiIMOBIAHICTH MiK €J1€KTPOJIITOM Ta KUIBKICTIO CTyNEHIB ii0ro qucomia-
wii:
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A  Fe(OH)3 B Mn(OH)4 1. opna; 3. Tpu;
b Mg(NOs3), I' HxCOs 2.  nBi; 4.  gormpu

5. Bupa3s Kuuc cy1bdigHol KucJ0TH 3a epmmMM CTylieHeM MA€ BULJISAL ...

| (6nuwimo 6ipny 6i0nosios popmynoio)

6. KonuentpoBaHnuii BOAHMH PO3YHUH NMPOBOJAUTDH €JIEKTPUYHMIA CTPYM ripiie 3a po3da-
BJICHHMH Y
BUIIAIKY:
1. KYXOHHOI COJTi; 3. cynbdaTHOT KUCIOTH;
2.  COJISIHOI KHCIIOTH; 4. alleTaTHOI KUCIIOTH.
7. Ha BeM4uHy cTyneHs eJIeKTPOJITHYHOI Auconianii BIVIMBAIOTH TaKi pakTopHu

| (6nuwimo gipny i0nogiov crosami)

8. Cryninb quconianii aneTaTHoI KUCJIOTH 3pOCTA€ y pasi:
1. JIOJIaBaHHS HATPiN T1IPOKCHULY; 3. po30aBiCHHS PO3YHHY;
2. JIOJIaBaHHs HATPIH aleTary; 4.  OXOJIOMKCHHS PO3YHHY
Konokeiym 3 mooysnro Ne 2 2021/2022

«OCHOBHI 3aKOHOMIPHOCTi XiMiYHUX NepeTBOPEHb»
Bapianm No 2
1. OxapakTepu3yBaTu KUTbKICHI XapaKTEPUCTHKHU MPOIIECY eNeKTPOIITUYHOI AUCOIIaLTi.

2. Hanmcaru piBHSIHHS peakiliii y MOJEKYJISIpPHOMY Ta HOHHOMY BUTJISI:

MnSO4+ KOH — 7ZnCO3 + H2SO4 —
Cu3(POs)2 + HC1 — (NH4)2SO04 + Ba(NO3)2 —
AI(OH)s + NaOH — MgO + HCIO4 —

3. Hanmcaru piBHSHHA qucomianii enextposiTiB: mmoMOym(Il) rigpokcuny, kynpym(Il) rizporenxa-
p6onary, MoHodochaTHOT KUCIOTH. [[71s1 c1abKUX eJIeKTPOJIITIB CKJIACTH BUPAa3 KOHCTAHTH JHCO-
miarii.

4. HanicaTu MOJIEKYJISIpHI Ta HOHHI PiBHSAHHS PEeaKIii Iiipoi3y Conei:
kynpym(Il) mitputy, pepym(Ill) HiTpary, uuHK rifporeHcynbdaTy, Kaiaii ¢ocdaTy, anroMiHIi
cynwbiny, Martaiit 6pominy. BkazaTu cepenoBuiie iX BOJHUX PO3UHHIB.

5. ITiniGpaTH 1HAMKATOP, 3a TOIIOMOTOI0 SIKOI0 MOXKHA Ha MPAKTHLI BU3HAYUTH pH 1MX po3unHiB.

6. JlaTu BIZIIOBiAl HA TECTOBI 3aBIAHHS:

1. BinHomeHHst ynci1a MOJIEKYJI eJIEKTPOJIITIB, 110 PO3NAJINCH HA HHOHH, /10 3aTraJIbHOT0
YHCJIa MOJIEKYJI B PO34YHHI HA3UBAKOTH ...

| (6nuwimv 6i0nosiob cnosamu i nosnavennam)

2. Y BoaHOMY pO34MHi CTYNIHYACTO JUCOLIIOIOTH €JIEKTPOJIITH:
| 1. H.S0s; 2. Cra(S04)s; 3. Ca(OH)2; 4. KHzPOs.
3. Ckopouene iionne pipusunst H + OH™ — H20 BinnoBinae B3aemonii mizk:
1. HITPUTHOIO KUCJIOTOIO 1 HATPIH TiIPOKCHUIOM;
2. XJIOPUTHOIO KUCIIOTOIO 1 6apiid TiAPOKCHUAOM;
3. dbochaTHOIO KUCIOTOO 1 KaJlii T1IAPOKCHIIOM;
4. cynbhaTHo KucnoTom i kynpyM (1) rigpokcuiom.
4. OCHOBHUMHU MOJIOKEHHSIMH €JIEKTPOJITHYHOI Auconianii €:
1.  nucomiauis BifOyBa€eThCs MiJl 4aC PO3UMHEHHS €JEKTPOJITY B MOJSPHOMY PO3UHH-
HUKY Y4 B IIPOIIECI PO3IIIABICHHS;
2. €JICKTPOJIITUYHIN JUCOIIaIii y po34rHaX MM JIATal0Th PEYOBUHHU 3 HOHHUMHU 200 KO-
BAJIEHTHUMHU HETOJISIPHUMH 3B’ I3KaMH;
3. JUCOITiallis — TIpo1iec 00OPOTHIH;
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| 4. HOHM Y BOJHUX PO3YHMHAX OTOUYEHI T'1IPATHOIO 0O0JIOHKOIO. |

S. Po3TamyiiTe B OpsiAKY 3pOCTAHHSA CHJIM €JIEKTPOJITY MAPOKCHAN MarHilo, HaTpilo,
aMOHil0, aJIIOMiHiIO.

| (6nuwimo 6ipHy NOCIIO08HICHb hopmynamiL) |

6. BceTaHoBITH BiANOBIAHICTH MIZK CHJIOI0 €JIEKTPOJIITY TA MPUKJIAI0M CIOJIYK:
A CUJIbHI €JICKTPOJIITH 1. H.COs; 5. Fe20s;
b cimabki enexTpostiTh 2. Mg(OH)2; 6. | CuO;
B CepeIHbOT CHIIH 3. NaCl; 7. K2SOs;
I'  HeenexkTposiTH 4, H3POyg; 8. Ca(OH)2
7. BceraHoBITH BiINOBIIHICTH MiK €JIEKTPOJIITOM Ta KUIBKICTIO CTYIEHIB i0ro qucomiaii:
A. Pb(OH) B. Ti(OH)4 1.  onna; 3. T1pum;
b. Ba(CHsCOO); I'. H3PO4 2.  JIBi; 4.  goTHpHu
8. Bupa3 Kuuc kap0OOHaTHOI KHCJIOTH 32 NIePIIMM CTyIIeHeM Ma€ BUTJISI

| (6nuwimv 6ipny i0no6ios gopmynoio) |

Konokeiym 3 modynro Ne 3 2021/2022

«OcobnuBocTi XiMii enemeHTIiB Ta iX CNONYK»
Bapianm No [

1. Tatu oOrpyHTOBaHY BiJIMOBiib, YU MA€ a30T y CHOJIYKaX TAKH XK CTYNEHI OKUCHEHHS, K ¢o-
cdop. HaBectn i NOpiBHATH NPUKIIAAN CIIOTYK.

2. CxjacTd MOJEKYJSIpHI Ta MOHHI PIBHSHHS peakiiii oOMiHy, TiIpOdi3y Cojel, KOMILIEKCO-
yTBOpeHHs. Il OKMCHO-BIAHOBHUX PEAKIIii CKJIACTH CXEMY EIEKTPOHHOro OanaHCy, BKa3aTH OKH-
CHUK 1 BIJIHOBHUK.

1. MnSO4 + HOH < 6. K2Cr,07 + NaNO2 + H2SOs—
2. KOH + (NH4)2S04 — 7. H.O, + NaJ + H,SOs —
3. AlFs + NaFuaum) — 8.  KMnOs + (NH4):S + H.0 —
4.  HS+HCIO —» S+HCL..+ ... 9. J +Br+ HO0 —>
5. PbO2 + MnSO4+ H2S0s - HMnO4 +... 10.  10. Cu + H2S04 xorn, —>
3. Jlatu BIIOBiAl HA TECTOBI 3aBIAHHS:
1. Hirporen y cmoJiykax Mo:ke BUSIBJISITH CTyleHi OKHCHEHHS:
1. yci mapHi Bifg 3- 10 5+; 3. yci HemapHi Bif 3- 10 5+;
2. yciBing 1- no 4+; 4. yciBig 3- go 5+.
2. XJopuIHa KHCJI0TA € BITHOBHUKOM I 4ac B3a€MOii 3:
1. PbOy; 3. Cu0;
2. Ag20; 4. Fe;O3
3. B OB-peakiiisix BJ1aCTHBOCTi THIIOBOT0 Bi/ITHOBHMKA MAIOTh:

1. NalJ, NHs, FeSOqy;

2. KMnO4, HNO3 po36.s KoCrOg;
3. NaNO2, HNO3 komw,, Cl2;

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

4. BanentHnicTh Ta cryninb okucHeHHs: Hirporeny B NH4Cl cranoBuTb, BiinoBigHo ...

‘ (6nuwimo ipH)y 8i0N0GIObL Yudpamu)

5. duyop y cnoaykax Mo:ke BHSIBJISITH CTYIeHi OKHCHEHHSI:
1.  ycimnapsiBix 1- no 7+; 3. yciHenapHi Bif 1- 1o 7+;
2. yciBin 1l- go 1+; 4, 1-

6. Mn’* B 1y:kHOMY cepelOBHILI NPUIIMAE ... €JIEKTPOHIB:

‘ (6nuwimo 6ipH)Y 810N0BIObL YUPDPOIO)
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BcTaHOBITH BiIMOBIAHICTH MiK OKCHI0OM HeMeETAJIy Ta KMCJI0TO), 110 iOMY BianmoBigae:

A SO B N20s 1. HNO2; 3.  H»SO0s;
b SOs3 r N20Os 2. HNO3; 4, H2SOq4,

8.  H202y pasiB3aemonii 3 Fe2(SO1)3 B kKMCI0MY cepeIoBHIII YTBOPIOE CHOJIYKY

‘ (6nuwims opmyny cnoayku)

Konokeiym 3 modysnro Ne 3 2021/2022

« OcobnuBoOCTi XiMii enemMeHTIB Ta IX cnonyk »
Bapianm Ne 2

1. IlpokoMeHTyBaTH, SKUMHU XIMIYHUMH BIIACTHBOCTSIMH BiAPI3HAIOTHCS KOHIICHTPOBaHa Ta
po36aBineHa cynbdaTHa KucaoTa. Hamucatu BiAMoOBiAHI pIBHSHHS PEaKIIii.

2. CkyacTi MOJIEKYJISIpHI Ta HOHHI PIBHSHHS peakiiii oOMiHy, TiIpoii3y coJied, KOMIUIEKCO-
yTBOpeHHs. J{J151 OKMCHO-BITHOBHUX PEAKIliii CKIIACTH CXEMY €JIEKTPOHHOTO OallaHCy, BKAa3aTh OKHC-
HUK Ta BiJIHOBHUK.

1. Zn(NO3); + HOH < 6. K2SO3 + KMnO4 + H20 —
2. Fe(OH)s + H2SOs — 7. CrCl; + H202 + NaOH —»
3. Cuz(PO4)2+ NH4OH (uasn) — 8. MnO: + NaBr + H.SOs4 —
4. (NH4)2Cr207'5 N2 + Cr03 + ... 9. NaNO; + KJ + H,SOs —
5. .KJ +KJO3 +HC1 —» ), + ... 10.  Zn + HNOj3 poss. —

3. JlaTu BiJIOBi/II HA TECTOBI 3aBAAHHS:

1. BceTaHoBITH BiANOBIAHICTH MiK CXEMOIO EPETBOPEHHS TA KUIbKICTIO €JIEKTPOHIB, 110
0epyTh Y HbOMY y4acCTh:
A Cr¥* — CrO4” 1. +6¢8;
b CrO4 — Cr**; 2. -3¢&
B Cr207%— 2Cr*; 3. +3%g
r 2Cr** — Cr07— 4, -68E.
2.  Bmnuus cepenoBuma Ha npoayktu OBP BiacTuBmii peakuism 3a yyacrio:
1. cronyk Cynedypy; 3. cmonyk Xpowmy;
2. cnostyk Masrany; 4. cnonyk ®epymy;
3.  Hemeranau po3TamioBaHi B ...  HiArpynax nepioqm4Hoi cucreMu
| (6nuwimv nponywene cio6o)
4.  B3aemoaioum 3 KUCHEM, HEMETAJH YTBOPIOIOTh:
1. OCHOBHI OKCUJIH; 3. am(poTepH1 OKCHU]IU;
2. KHCJIOTHI OKCUJIH; 4, KHUCJIOTHI 1 aM()OTEpH1 OKCUIN
5.  Po3ramyiiTe rajoreHu B nopsiAKy 30i1blIeHHs XiMiYHOI AKTHBHOCTI:
1. Br; 2.3, 3.F; 4. Cl.
| (6nuwiimo 6ipny nocnioosmicme)
6. BcraHoBiTH BiINOBiAHICTH Mi’k HEMETAIOM Ta €JIEKTPOHHOIO (POPMYJIOIO iiOT0 aTOMA:
A Si B CI 1. ...3s°3p% 3. 2s22p*;
b 0 I B 2. ...3s%3p% 4, 2s22p*
7.  KucaoTHi BJaCTHBOCTI BUIIIUX OKCH/IiB HEMETAJIIB B IPynax 3Bepxy J10HH3Y ...
| (6nuwimo 6ipny 8i0nosiob 0OHUM c10680M)
8. BcraHoBiThb BiamoBigHicTH Mik CIIOJIYKOIO Ta cTyneHeM okucHeHHs1 HiTporeny B Hiii:
A N2 B NaNOs3 1. 3-; 3. 3+
b HNO; I' NHj 2. 0; 4, b5+
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8. MeTroan HABYAHHA.

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

MoTuBarliiini METOJIU CIPSIMOBaHI Ha (OpPMYBaHHS y CTYJACHTIB 1HTEpECYy /0
Mi3HaBaJIBHOI AISUTHHOCTI 1 BIATIOBIMAJBHOCTI 3a HaBUAJbHY Mparfio. TaKUMU METO-
3BUTKY JIIOJICTBA, B3araii, 1 /Ui MOAAbIIOT0 HABYaHHA Ta MalOyTHHOI npodeciitHol
TSITEHOCTI (haxiBIld, 30KpeMa.

OpraHizariiHo-1utoBl MeToau 3a0e3MeuyloTh OpraHi3allifo HaB4aJbHOTO TPO-
IIECY 1 MHUCJIEHEBOT JISUTBHOCTI CTYJEHTa 1HAYKTUBHOTO, JEAYKTUBHOTO, PETPOIYK-
THUBHOTO 1 MONTYKOBOTO XapakTepy. 3a JpKepeaamMu 3HaHb Cepell IIMX METOIIB POo3pi-
3HSIOTh 1H(GOPMAIIIITHO-TTOBIIOMITIOBAJIbHI (CIIOBECH1) — PO3IOBI/Ib, MOSCHEHHS, Oe-
ciza, JICKIlIs, TUCKYCii, IHCTPYKTaX; HAaOYHE-AEMOHCTpaIllliHI — 1IF0CTpallii, CrocTe-
pEeXEHHS; IPaKTUYHI — JIa0OpaTOpHi poOOTH, 1HIUBITyalIbHI 3aBJlaHHS, BIIPAaBU, pe-
depatu.

KoHTposibHO-O111HIOBaJIbHI METO/IM OB s13aH1 3 KOHTPOJEM 3a HABUAJIHHOIO JIi-
SIBHICTIO (KOHTPOJIbHI pOOOTH, TECTH, KOJIOKBIYMH, CIIBOECIIM, CEMIHAPH, 3aXUCT
nabopatopHux poOiIT 1 pedepariB, €K3aMEHU, CAMOKOHTPOJIb 1 CAMOOIIIHKA).

3a xapakTepoM JIOTIKM MI3HAHHS 3aCTOCOBYIOTHCSI aHAIITHUYHI, CUHTETUYHI 1
aHAIITUKO-CUHTETHYHI IPUHAOMHU HaBYaHHS.

EdekTuBHICTh HAaBYaHHS MIABUIIYETHCS IIHUPOKUM BUKOPHUCTAHHAM aKTHBHUX 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 MK HUMU, 1HMBIAyali3allli HaB4YaHHs.

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 — IPOBOJIUTHCS HA MOYATKY BUBYEHHS JUCITUTUTIHU B (POPMI TECTOBOT
NEePEeBIPKU 3ATMIIKOBUX 3HAHb 3 WIKUIBHOTO KypCy XiMii 1 HiATOTOBJIEHOCTI CTYJEH-
TiB JIO CIPUAHSTTS] HOBHX 3HAHb;

nOMOYHULl — TIPOBOJUTHCSA Ha BCIX AyAWTOPHHUX 3aHATTSIX IMUIIXOM CIOCTEpe-
YKEHHS 32 pOOOTOIO CTYJIEHTIB 1y (hopMi GPOHTATILHOTO OMUTYBAHHS;

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 MaTepiajioM JIOCTaTHbO BEITUKOIO 00CATY Y
dbopmax MOIYIHHOI TECTOBOT KOHTPOJIBHOI POOOTH, KOJOKBIYyMY, 3aXUCTy pedepary
a00 1HIUBITyaIbHOTO 3aBJaHHS;

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

3aK1II0OYHULN — BU3HAYCHHS 1 OIIHKA YCHIITHOCTI 32 BECh NIEP10]] BUBUCHHS AUCITHU-
IUTIHU, TIPOBOAUTHLCA Y (hOPMI TECTOBOT'O €K3aMEHY.



10. Po3noain 0ajiB, iki oTpuMy10Th cTyaeHTH. OIiHIOBAaHHS 3HAaHb CTYyJACHTA
Bi10yBaeThes 3a 100-0aIbHOO MIKATIOK 1 MEPEBOJIUTHCS B HAIIOHATIBHI OIIIHKH
3rifHo 3 1abn. 1 «Ilonoxenns npo exk3zamenu Ta 3aiiku y HYBIll Ykpainn»
(Haka3 mpo yBeneHHs B it Big 27.12.2019 p. Ne 1371)

. Ouinka HanioHaJIbLHA
PeliTHHT cTy/eHTa,
5 3a pe3yJbTATH CKJIAAAHHS
eK3aMeHiB 3aJIiKIiB

90-100 BigminHo

74-89 Hoope 3apaxoBaHo
60-73 3a10BiJILHO

0-59 He3agoBiiibHO He 3apaxoBano

JIJisi BUBHAUCHHSI PEUTHUHTY CTyJeHTa (Cilyxada) 13 3aCBOEHHS NUCHMIUIIHUA Ruauc (10
100 GamniB) onepskanuii pedTHHT 3 atectarii (10 30 0amniB) HOAAETHCS 10 PEUTHUHTY
cTyaeHTa (ciyxada) 3 HaBuaibHOI poooTn Rup (1o 70 6aniB): R muc = Rup + R aT.

IloTOYHMI KOHTPOJIb N Peiitunr 3 . .
PeiiTunr 3 . | Peurnnr | [lincymxoBa
.. | 10DaTKOBOI . . 3aranpHa
. N . N . . | HaBYaIBLHOT mrpadHU | aTecTaris .
3MmicToBuil | 3MICTOBUM | 3MICTOBUM poboTu KUIBKICTB
Moayab 1 | mMomynb 2 | mMomyinb 3 poboTu R np Rurre (exzaven OautiB
Y R wp A YU 3aJ1IK)
100 100 100 70 20 5 30 100

11. MeToauuHe 3a0e3me4YeHHA
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4. AntpanineBa H.M., TlonomaproBa [.I'. OcHOBHM 3arajgbHOi Ta HEOPraHIYHOI XiMmii.
HaBuanbHO-MeTOOMYHMI MOCIOHUK JI1 CAMOCTIMHOI pOoOOTH CTYIEHTIB HAmpsMiB
nigroropku 6.090103 - "JlicoBe Ta camoBo-mapkoBe rocrogapcTBo”, 6.051801 —
«JlepeBooOpobimoBansHi TexHozoriiy. — K.: HYBillY, 2010. — 158 c.

5. AutparmmeBa H.M., IlonomaproBa I.I'. Koukoman O.J[. 3aranpHa Ta HeopraHidHa
Ximisi. 30IpHUK TECTOBUX 3aBJIaHb JJI CaMOCTIHHOI pOOOTH CTYIEHTIB HaIpsMiB
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6.090103 — "JlicoBe Ta camoBo-napkoBe rocmnoaapcto”, 6.051801 — «JlepeBoobpo-
omroBanbH1 TexHouoriiy. — K.: HYBiIlY, 2010. — 105 c.

MeToau4Hi BKa3iBKH JJIS1 CTYAEHTIB 32049HOI ()OPMHU HABYAHHS

. Antpanuea H.M., Koukonan O./1., Comoa H.B. «Ximiss» 10 BUBUCHHS AUCITUTLII-

HU Ta CaMOCTIIHOI poOOTH CTYyJEHTIB 3a04HOi (JOpMM HABYAHHSA CHELIaTbHOCTEN
205 — «JIicoBe rocnomapctBoy, 206 — «CamoBo-napkoBe rocrogapctBo» - K.: JIJIIT
«Ekcmo-Zlpyx», 2021. — 170 c.

12. PexoMeH10BaHa JliTepaTypa

— OCHOBHa

3aranbHa Ta HeopraHiuHa ximisa / Kapuayxos O. . ta in. Kuis : ®enikc, 2003. 752
c.

3aranpHa ximist / Byps O. 1., [ToBxan M. ®@., Hursinuesa O. I1., Autpanuesa H. M.
Ju.: Hayka 1 ocBiTa, 2002. 306 c.

Ximis / Tony6eB A.B. Ta iH.; 3a pen. A. B. ['ony6eBa. Kui: Konnop, 2016. 264 c.
3aranpHa XiMisl: MAPYY. Ul CTY. HEXIM. CIEll. BUIIl. HaBY. 3aki. / ['purop'eBa B.
B. ta in.; 3a pea. O. A. T'ony6. K.: Buma mkona, 2009. 471 c.

Pomanosa H. B. 3aranbsna Ta Heopraniuna ximis. Ipmins : «Ilepyn», 2007. 479 c.

-  JIOIOMIKHA

3aranpHa Ta HeopraniuHa xiMis: y 2 4. Y. [ / Crenmanenko O. M., Peiitep JI. T'.,
Jlenorcekux B. M., IsanoB C. B. K.: Ilegaror. npeca, 2002. 520 c.; Y. II / Crena-
Henko O. M., Peuttep JI. I'., JlenoBcrkux B. M., IBanoB C. B. K.: Ilenaror. npeca,
2000. 784 c.

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

13. Indopmaniiini pecypcu

. http://himiya.in.ua/

. http://www.chemistry.in.ua/

. http://chemistry-chemists.com/

. http:/mww.xumuk.ru/

. http://www.hemi.nsu.ru/

. http://www.hij.ru/

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

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

23


http://www.hemi.nsu.ru/
http://www.hij.ru/
http://n-t.ru/ri/ps/
http://www.physchem.chimfak.rsu.ru/Sources.html
http://www.chemistry.ru/

