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1. OTTMC HABYAJIbHOI JIUCHUATIJITHA

HajimeHyBaHHSI NOKA3HUKIB

POSHOI[i.]'I roJvH 32 HABYaJbHUM IIJIAHOM

Jenna dhopma
HaB4YaHHA

3aouna ¢opma
HaB4YaHHA

Kinekicts kpenutiB EKTC — 3

Pik miaroroBku

3arajipHa KiJIbKICTh TOAUH — 90 1-i1 1-i1
Kinekicte MogymiB — 2 Cemectp:

1-i 1-1
TwxHEBUX TOOUH Jlekmii:
JUTst IeHHO1 (popMu HaBUaHHS:

20 6

ayIMTOpHUX —2,6

CaMOCTiifHOT pobOTH cTyAeHTa — 2,7

[IpakTuusi (cemiHapChKi):

Bun migcyMKoBOro KOHTPOJTIO:
eK3aMeH (1-ii cemecTp)

Jlabopa

TOPHI:

24

dopma MiICyMKOBOTO KOHTPOJIIO: YCHA

CawmocriitHa poboTa:

46

78




2. META HABYAJIBHOI JIMCHUILJITHA

MeToro BUBYEHHS HaBUYQJIbHOI JUCHUIUIIHU «XiMis» € (OopMyBaHHS Yy CTYAEHTIB 0a30BUX
3HaHb B 00J1ACT1 XiMii, IK IUCUUIUTIHY, 1[0 IHTETPY€ TEOPETUYHY 1 MPAKTUYHY MIATOTOBKY 1HXKEHEpa -
OyaiBenbHUKA. BUKIagaHHA JaHOro Kypcy Mae Ha MeTi 3a0e3Ne4YMTH OBOJIOAIHHS CTYJICHTaMHU
CY4YaCHUMH HAyKOBHMH YSIBJICHHSMH IPO PEYOBHMHH, MEXaHI3MHU IMEPETBOPEHHS XIMIYHUX CIIONYK,
PO3YMiHHS 3HAUYEHHs XiMil JUIi PO3BUTKY MPOMHUCIOBOCTI 1 CUIBCBKOTO TOCHOJApCTBa. 3aBJaHHAM
JTaHOT NUCHMIUIIHK € JaTHd CTyJEHTaM TIPYHTOBHI TEOpeTHYHI 3HaHHS (yHIaMEHTaIbHHX Ta
CTEXIOMETPUYHUX 3aKOHIB XiMii, PO3YMIHHS OCHOB XIMIYHHUX NEPETBOPEHb, TEPMOIUHAMIYHHUX
MepeayMOB HAIpPsSIMKY XIMIYHUX peakiliii, 0coOJMBOCTEN B3a€MOJII B PO3YMHAX, €IEKTPOXIMIYHUX
MPOIIECiB, BUBYCHHS BIACTUBOCTEH NPOCTUX Ta CKIAJHUX PEYOBUH; OCBOEHHS HABHYOK PIIICHHS
TEOPETUYHMX 3a7ad 3 XiMii Ta eKCIEpUMEHTAIbHUX JOCHIHKeHb B XiMiuHINA JabopaTtopii. BuBueHnHs
JAHOTO KypCy HEOOXiHO JUIs MOJAJIbLIOrO OINAHYBAaHHS 3arajJbHOHAYKOBUX Ta CHEIiaJbHUX
JUCIIAILITIH.

BianoBigHO 10 OCBITHBOI MpoOTrpaMu, BUBYCHHS TUCHHIUTIHA «XiMist» cripusie GOpMyBaHHIO y
3100yBaviB BUIIOi OCBITH TAKMX KOMIIETEHTHOCTEH:
InTerpanbna komnerenTHicTh (IK) 3aatHicTh po3B’si3yBaTu CKIIaJHI clieniani3oBaHi 3ajaayi
OyIIBHUIITBA Ta IUBUIBLHOI 1HXKEHEPIl
3arajibHi KOMIETeHTHOCTI:
" 3K 01. 3garHicTs 10 a0CTPaKTHOTO MHCIICHHS, aHAJI3y Ta CUHTE3Y.
3K 02. 3HanHs Ta pO3yMiHHS MPEIMETHOI 00J1acTi Ta TpodeciitHOl MisITBHOCTI.
3K 06. 3naTHicTh 10 MOLIyKY, 0OpoOIeHHs Ta aHai3y 1H(OpMaIlii 3 pi3HUX JHKEpel.
cneniajabHi (paxoBi) KOMIETEHTHOCTI:
" CK 01. 3paTHicTh BMKOPHCTOBYBATH KOHIENTyalbHi HAyKOBI Ta MNpPAKTUYHI 3HAHHS 3
MaTeMAaTHKH, XiMii Ta (i3UKH I PO3B’s3aHHS CKIATHUX NPAKTUYHUX MPOOJIeM B Tramysi
OyIIBHUIITBA Ta IUBUIBLHOI 1HXKEHEDI].

3.IIEPEAYMOBH 111 BABUEHHS HABUAJIbHOI JUCIIUILITHA

BuBuenHs HaBuanbHOI JucHMIUTIHM «XiMisl» He moTpedye NONEPEeIHHOI0 OMaHyBaHHI
HaByanbHUX aucuuiiid (HJ) ocBitHhoi nporpamu (OIl) «Micbke Oy1iBHUIITBO Ta TOCIOAAPCTBOY 1
MIPOBOAMTHCS Ha 0a3i 3HAHB 32 CEPETHIO MIKOIY.

4. OYIKYBAHI PE3YJIbTATH HABYAHHA

BianoBigHo 10 ocBiTHROI mporpamu «Micbke OYyIiBHHUTBO Ta TOCNOAAPCTBO», BUBYCHHS
HABYAJIBHOI TUCIUIUTIHA TTOBHHHO 3a0€3MEUNTH TOCSITHEHHS 3100yBauaMi OCBITH TaKUX MPOTPaAMHHUX
pe3yabTaTiB HaBuaHHs ([TPH):

IIporpamHi pe3yJjibTaTH HABYaAHHSI Hudp [IPH
3acTOCOBYBAaTH OCHOBHI TEOpii, METOAM Ta TPUHIUNH MaTEeMaTHYHUX, PH 01.
NPUPOJHUYMX, COLIATBHO-TYMaHITAPHUX Ta €KOHOMIYHUX HAyK, Cy4acHi
MOJIeJTi, METOIN Ta MPOTPaMHI 3acO0M MiITPUMKU TPUHHATTS PillIeHb IS
pO3B’sI3aHHS CKJIAAHUX 3aJ1a4 OyXIBHHUIITBA T IMBLILHOI IH)KEHEPII.
Bukonysartu 30ip, iHTepIpeTalifo Ta 3aCTOCYBaHHS JaHUX, B TOMY YHCII PH 07.
3a paxXyHOK IOIIyKY, 0OpoOKu Ta aHani3y iHpopMarlii 3 pi3sHUX IHKEpell.

OuikyBaHi pe3yJbTaTH HaBYaHHS, SKi TOBUHHI OyTH TOCATHYTI 3/100yBa4aMH OCBITH TICIIs
OIaHyBaHHS HABYAIBHOI TUCIUTUTIHA « XIMIis»:



OuikyBaHi pe3yJabTaTH 3 AMCHUNIIHA IMudp ITPH

3HaTH OCHOBHI XIMIYHI 3aKOHH, MOHATTS ¥ 3aKOHOMIPHOCTI, 1110 JISXKaTh B
OCHOBI TMpoIeCiB y OyIiBeIbHHX MaTepiajlax Ta HaBKOJIHIIHbOMY
CEPEIOBHIIII.

Po3ymit ponb XiMIYHMX TIpomeciB y (OpMyBaHHI BIIACTHBOCTEH PH 01.
OyIiBeIbHUX MaTepiaiiB i KOHCTPYKITIH.

3acToCOBYBAaTH XiIMiYHI MPUHIMIIKA NPU BUOOpPI MarepiajiB, TEXHOJOTIN i
METOJIB 1X 3aXHUCTY.

BukopucToByBaTH pe3yabTaT XIMIYHHUX PO3PaXyHKIB Ta €KCIEPUMEHTIB
JUTISL IPUAHSATTS pillleHb Y ipodeciitHiil AisIbHOCTI.

AHai3yBaTH BIUTUB XIMIYHHX (PAKTOpiB Ha MIIHICTh, TOBTOBIYHICTH i
CKOJIOT1YHICTh OyIiBeIbHUX 00’ €KTIB.

3niicHoBatn 30ip 1 OOpOOKYy eKCIepHMMEHTANbHHX [aHHWX IIiJ] dYac
J1a00paTOPHUX POOIT.

[aTeprnperyBaTH pe3ynbTaTH XIMIYHUX JOCTI/DKEHb 1 pOOUTH HAyKOBO PH 07.
0OrpyHTOBaH1 BUCHOBKH.

BukopucToByBaTH IOBIIKOBI Ta HAayKOBI JDKepena JUIS IIOIIYKY
iHopMarlii mpo pevyoBUHU, MaTEpialid i TEXHOJIOTI.

OniHIOBaTH TOYHICTB 1 IOCTOBIPHICTh OTPUMAHHX PE3yJIbTATIB.
[IpencraBasTy pe3yiabTaTH €KCHEPUMEHTIB Yy BUIVISAL 3BITIB, TaONHIb 1
rpadikiB i3 3aCTOCYBaHHIM ITUGPOBUX IHCTPYMEHTIB.

5.3ACOBHU JIATHOCTUKHU TA KPUTEPII OLIIHIOBAHHS
PE3YJIbTATIB HABUAHHSA

3aco0m oLiHIOBaHHS TA METOAM IeMOHCTPYBAaHHS pe3yJIbTaTiB HABYAHHS

3acobaMu OIIHIOBaHHS Ta METOJaMHU JIEMOHCTPYBAHHS PE3yJIbTaTiB HAaBYAHHS 3 HABYAIHHOI
IUCLUIUIIHYA €:
) MOTOYHUI KOHTPOJIb YCIIIIHOCTI,
MOJYJIbHUI KOHTPOJIb,

MiJICYMKOBHIA KOHTPOJIb.

P®opMH KOHTPOJIIO TA KPUTEPII OIHIOBAHHSA Pe3yJIbTATIB HABYAHHSHA
[ToTouHuiT KOHTPOIH MOXKE peasli3oByBaTUCh Y (POpMI BUKOHAHHS Ta 3aXUCTY J1a0OPaTOPHUX
po0iT, MpoBeneHHs KOHTPOJIBHUX POOIT, KOJIOKBIYMIB TOIIIO.
MopynpHEe KOHTPOJIbHE OILIHIOBAHHS MPOBOJIUTHCS Y (HOpMi MUCHMOBOI KOHTPOJIBHOI poOOTH
Ta/abo TecTyBaHHs (KOMI IOTEPHOTO, TUCEMOBOTO).
Kontpons camocTiiiHOi poOOTH 3IIMCHIOETHCS NUIAXOM TMEPEBIPKM BUKOHAHUX 3aBJIaHb Ha
71a00paTOPHUX 3aHATTSX, 3aXUCTY JJaOOPATOPHUX POOIT.
@opMH MOTOYHOTI'O KOHTPOJIIO:
) BUOIPKOBE YCHE ONUTYBAHHS IEpe]] I0YaTKOM J1a00opaTOpHHUX 3aHSTh;
(bpoHTaNBHE CTaHAAPTH30BAaHE MUCHMOBE ONMMTYBAHHS 32 OCHOBHHMH NUTAHHAMHU TEMHU
3QHATTA y BUTJISL KOJIOKBIYyMY,
3axHCT JJADOPaTOPHUX POOIT;
OLIIHIOBAHHS SIKOCTi Ta MOBHOTH BUKOHAHHS 3aBJlaHb MOAYJIEHOI KOHTPOJIBHOT pOOOTH.
®opma MOTyTFHOTO KOHTPOJIIO: BUKOHAHHS MOJYJIEHOI KOHTPOJIbHOT poOOTH, PE3yIbTaTH SIKOT
oLiHITHCA 3a 100-0aJILHOIO MIKAIOK.

dopma miJICyMKOBOTO CEMECTPOBOTO KOHTPOIIO: ek3aMeH (1-i cemectp). J{o ek3aMeHy 0IyCcKatOThCs
CTYACHTH, K1 BiIIPAIIOBAIH MTPOMYIICHI 3aHATTS 1 BUKOHAIM MO/IYJIbHI KOHTPOJIBbHI POOOTH.



Posnosin 6aniB, sIKi OTPUMYIOTH 3700yBadi IEPIIOTO PiBHS BHINOI OCBITH (MOIyb 1)

IToToyHe OLiHIOBAHHS Ta CAMOCTiiiHA podoTa Moay/ibHa KOHTPOJIbHA Cvma
podoTa y
T1 T2 T3 T4 T5
- 100
15 15 30 20 20
T1, T2, T3,— Temu
Posnoin 6aniB, sIKi OTPUMYIOTH 3700yBadi MEPIIOTO PiBHS BHINOI OCBITH (MOIYIb 2)
. .o MoayabHa KOHTPOJbHA
IToTouHe oniHIOBaHHA Ta caMocCTiiiHa podoTa o P Cyma
podora
T6 T7 T8 T9
50 100
15 15 10 10
T6,T7, T8, T9 — Temu
OuiHBaHHA OKpPeMHUX BUAIB HABYAJIbHOI POOOTH 3 TMCUMILTIHN
. . Moayas 1 Moayan 2
BH}I AIIBHOCTL 3}106yB ada MaxkcumanbHa MaxkcumanpHa
B]/[md]’ oCBITH Kinbkicts KiNbKicTh OaniB Kinekicts KiNbKicTh OaniB
(cymapha) (cymapHa)
JIabopatopHi 3aHATTSA OITYCK
. (nomyck, 4 60 2 20
BHKOHAHHS Ta 3aXHCT)
ITucemoBe TECTYBaHHS npu
rectyban p 2 40 2 30
TEeMaTHYHOMY OITIHFOBaHHI
MoayapHa KOHTPOJIbHA poboTa 50
Pa3zom 100 100

Kpurepii ouiHioBaHHSI MOAYJIbHOI KOHTPOJBLHOI PO00TH

MonynabpHa KOHTpOJIbHA POoOOTa 3I1MCHIOETHCS Yy MUCHMOBIA (POpMI HUISXOM BiAMOBiNEH Ha
MUTAaHHS TECTOBHX 3aBlaHb Ta PO3B’s3yBaHHsS 3anad. KokHa mpaBWIIbHA BiJIOBIb OI[IHIOETHCS
MEBHOIO KUTBKICTIO OamiB. MakcuManbHa KiJbKICTh OaiiB 3a KOXXHHA MOIYyNb cTaHOBUTH 100 Oais.
MiHniManbHa KUIBKICTB 0aliB, 3a sIK01 poO0Ta BBaXKAa€ThCs BUKOHAHOI, CTaHOBUTH 60 OaiB.

KpuTepii oniHIOBaHHS MiICYMKOBOr0 CeMeCTPOBOI0 KOHTPOJIIO

[TincyMKoOBHIA ceMeCTPOBHI KOHTPOJIb 3 TUCHUILTIHU «XiMis» 31HCHIOETHCS Y BUJII €K3aMEHY.
Ex3ameH mnpoBoauThbcs B yCHIM (popMi HUIAXOM BIAMOBIAI HAa MUTaHHS €K3aMEHalliiiHoro Oijera.
Pesynbratn  ek3aMeHy  OIIHIOIOTBCS 32  IIKAJNOIO:  «BIAMIHHO», «I00pe», «3aT0BIIBHOY,
«He3anoBibHO» Ta 'y 100-6anpHi mkamn ECTS

[TimcymKoBa OIliHKa BU3HAYAETHCS HACTYITHUMHU KPUTEPISIMH:

Omuinka 6iominno (A) BUCTaBISETHCS, KOMU CTYIACHT Ja€ aOCONIOTHO MPaBUJIbHI BIAMOBIII Ha
TEOPETHYHI NMUTAHHS 3 BUKJIAJICHHSIM OPUTIHAIBHUX BHUCHOBKIB, OTPUMAHUX HA OCHOBI MPOTPAMHOTO,
JOJJaATKOBOTO MaTtepialy Ta HOPMATUBHUX JOKyMeHTiB. [IpM BHKOHaHHI MPaKTUYHOTO 3aBJaHHS
CTYJEHT 3aCTOCOBY€ CHUCTEMHI 3HaHHS HaBYaJbHOIO Marepially, IependadyeHi HaBYaJIbHOIO
MIPOrpPamMoIo.



Omninka doope (B) BUCTaBISETLCS CTYACHTY, SIKUM TOBHICTIO PO3KPHB TEOPETUYHI MUTAHHS Ha
OCHOBI TPOTPaMHOr0 Ta JOAATKOBOro Matepiany. [Ipy BHKOHaHHI NMPaKTHYHUX 3aBJIaHb CTYAEHT
3aCTOCOBYE y3araJlbHEeHI 3HAHHS HaBUAJLHOTO MaTepiary, nepeadadeHi HaBYaIbHOIO IPOTPaMOI0.

Oninka 0oope (C) BUCTaBISIETHCS CTYJCHTY, SIKHH MOBHICTIO PO3KPUB TEOPETHYHI NMUTAHHSA, a
MpOrpaMHUN MaTepiall BUKJIAJACHO Yy BIAMOBITHOCTI A0 BUMOT. [IpakTW4Hi 3aBHaHHS BUKOHAHI B
LJIOMY TPaBUIBHO, ajle MAlOTh MiCLle OKPEMi HETOYHOCTI.

Omuinka 3a006inbHo (D) BUCTABISIETHCS, KOJMM CTYICHT PO3KPHUB TEOPETUYHI MMUTAHHS, IPOTE MPHU
BUKJIQJICHHI MPOrpaMHOr0 MaTepiaylly OMyIIeHI OKpemi MOMHMIKU. [IpyM BHKOHAHHI NPaKTHYHHX
3aBllaHb CTYJICHT TNPHUITYCKAEThCS IMOMMJIOK, 33 PaxXyHOK HEIOCTaTHHOT'O PO3YMIHHS IMPOrPaAMHOTO
MaTtepiaiy.

Ouinka 3aodogitbro (E) BHUCTaBISETBCS, KOJHM CTYISHT HEMOBHICTIO PO3KPUB TEOPETUUHI
MUTaHHS, BIAMOBib MICTUTh CYTT€BI MOMWIKU. [lpu BUKOHAHHI MPAKTUYHUX 3aBAAHb CTYACHT
MIPUITYCKAETHCS 3HAYHUX TIOMUJIOK, 2 BUKOHAHHS 3aBJJaHb BUKIIMKAE 3HAYHI TPYAHOILI y CTYICHTA.

Ouinka nesadosinbno (FX) BUCTaBISAETbCA CTYACHTY, SIKUH HE PO3KPUB TEOPETUYHI TUTAHHS 1 HE
MOJKE BUKOHATH MPAKTHYHI 3aBJaHHA. SIK MPaBHUJIO TaKWW CTYJCHT BHSIBIISE 3ATHICTh JIO BHKIJIQJACHHS
JYMKH JIMIIE HA €IEMEHTaPHOMY PiBHI.

Omuinka xe3zaodosinvro (F) BUCTaBISIE€ThCS CTYICHTY, IKUH HE BUKOHAB HAaBUaJbHY Iporpamy ado
SAKHICh eJeMeHT ii CKIaj0Boi, Mae (pparMeHTapHi 3HaHHS, SIKI HE JTO3BOJSIOTh PO3KPUTH TEOPETUYHI
MTUTAaHHS 1| BAKOHATH MIPAaKTUYHI 3aBIaHHA. Takuil CTYJCHT HE MOKE BHKJIACTH CBOIO TyMKY HaBiTh Ha
€JIEMEHTapHOMY DiBHI.

IIIkxana oninoBanHda: HanioHaJabHa Ta ECTS

Cywma OadiB 3a Bci OriHKa 32 HaI[lOHAJIBHOO LIKAJI0K0

.. Ominka
BH/IM HABYAJIBHOL ECTS JUIS €K3aMEHY, KyPCOBOIO JUTSL 3QUTIKY
ALIBHOCTL POCKTY (pOOOTH), MPAKTUKHU
90 — 100 A BIAMIHHO
82-89 B
7481 C Aobpe 3apaxoBaHoO
64-73 D :
0-63 E 3aJI0BIJILHO
) ) HE 3apax0OBaHo 3
35.59 FX HE3aJJ0BUILHO 3 MOXKIJIMBICTIO MOSTHBICTIO

IOBTOPHOI'O CKJIadaHHA
IOBTOPHOT'O CKJIaJJaHHA

HE 3apaxoBaHoO 3
000B’I3KOBHM
MOBTOPHUM BUBUYEHHSIM
JUCHUILIIHA

HE3aJI0BUIBHO 3 000B’SI3KOBUM
0-34 F MMOBTOPHUM BHBUYECHHSIM
JUCHHUTLIIHA




Jlo miaCcyMKOBOTO (CEMECTpPOBOr0) KOHTPOJIIO 3 HAaBYAJIbHOI JTUCHUIUIIHA HE JOMYCKAIOThCS
CTYACHTH, SIKI HE BUKOHAJIM YMOBH JOTOBOPY INpO HAaBUaHHS Ta yci BUAU OOOB SI3KOBUX pOOIT
(;rabopatopHi, caMOCTiiHI poOOTH TOIIO), MepeIdaYeHIX POOOUOI0 TPOrPaMOI0, a TAKOXK ITICYMKOBA
MOJyJIbHA OIlIHKa SKUX CTAHOBUTH MeHIIe 35 OaimiB. BiamoBimaapbHUI TpaliBHUK JEKaHATY Y
B1JIOMOCTI IIPOTH TIPI3BHIIA TAKOTO CTYJICHTA POOUTH MO3HAYKY «HEIOIYIICHUI.

Sxuio mijicyMKoBa MOJyJIbHA OIiHKA CTAaHOBUTH HE MeHie 60 6aliB, TO 3a 3r0/I0I0 CTYACHTa BOHA
MOXe OyTH 3apaxoBaHa SIK IMiJICYMKOBa (CEMECTpOBa) OIIHKA 3 HaBYAIbHOI MUCHUILTIHA. BoHa MOXe
OyTH BUCTaBJICHA Y BiIOMICTh OOJIIKY YCIIIIHOCTI Ta 3aJIiIKOBY KHMXKKY (1IHIMBIIyaJbHUM HaBUAIbHUN
IJIaH) 70 TOYaTKy €K3aMEHAIlIMHOI cecii, BiApa3zy MicJs OTOJIONIEHHS pPe3yJbTaTiB OCTaHHHOTO
MOJYJIBHOTO KOHTPO0. [Ipy IbOMy MPUCYTHICTH CTYJEHTA € 00OB’SI3KOBOIO. 3a HAsBHOCTI Oa)kaHHS
MIJIBUIIATA PEUTHHT CTYJIEHT CKJaaae 3aiik. J|Jisi MmiJBUIEHHS MO3UTHUBHOI OI[IHKM HAJAETHCS OJHA
cnpoOa. Hesane:xxHo BiJl TOro, 4 CTYJACHT CKJIAJa€ 3ajJiK y 3B’S3Ky 3 THUM, IIO B HBOTO MiJCYMKOBa
MOJyJIbHa OIlIHKa He3adoBUIbHA (35-59 0OamiB), M 3 METOI IMMABHUIICHHS IO3UTUBHOI OIIHKH,
BHKJIaJ]a4 BHUCTABIIAE€ CTYACHTY OLIHKY, KEPYIOUHCh BUKIIOYHO PIBHEM HOT0 3HaHb, BUSBICHUX HA
3aJ1iKOB1, TOOTO, BUxo1s14u 13 100 6aniB, ajne mpu 1[bOMY BHCTaBJIEHA IiJICYMKOBa (CEMECTpOBa) OIlIHKA
HE MO)Ke OyTH HHKUOIO 3a IMiJICYMKOBY MOJYJIbHY OLIIHKY.

OuiHoBaHHA PiBHS i IKOCTi 3HAHb CTY/IEHTIB 3204HOI0 BilXiJIeHHS

OniHIOBaHHA SKOCTI 3HaHb CTYJAEHTIB 3a0YHOI0 BiJIUICHHS B YMOBax OpraHizallii HaB4aJbHOT'O
MPOIIECY 3a KPEIUTHO-MOIYJIHBHOK CHUCTEMOIO 3AiHCHIOEThCs 3a 100-0anpHOI0 MIKAIO OIIHIOBAHHS,
3a mkaioo ECTS Ta HarioHaIpHOO HIKAJIO0K0 OI[iHIOBAHHS.

6. IPOI'PAMA HABYAJIBHOI JJUCIUTIJITHA

6.1. 3MicT HABYAJIBLHOI TUCHUTLIIHYA

Monayas 1.

Tema 1. Ilpenmer ximii, #ioro micie cepeq Hayk mpo npupoay. Poib XiMmil y HayKOBO-TEXHIYHOMY
nporpeci. [IpoGieMu 0XOpOHN HABKOJIMIIHBOTO CEPEAOBUINA. ATOMHO-MOJIEKYJIsipHa Teopisi. OCHOBHI
MOHATTS: aTOM, MOJICKYJIa, XIMIYHHH eleMeHT. ATOMHAa Maca, MOJIeKyJsipHa maca. Moub. 3aKOHU
razoBoro crany: boiing-Mapiorra, I'eii-Jltocaka, ABoraapo, mapmiaJlbHUX THCKIB, 00'€eMHUX
BiHOMIEHHB. PiBHsSHHS MenneneeBa-Knaneiipona. [ToHATTS XiMIYHOI CITOMTYKH 1 XiMi4HOT (hOPMYJIH.
OcHoBHI 3aKoHU XiMmii. 3ak0oH 30epekeHHsI MacH 1 eHeprii. CTexioMeTpHyHi 3aKOHHU: CTAJIOCTI CKJIAAY,
€KBIBAJIEHTIB, KpaTHUX BigHomeHb. CywyacHe TpaKTyBaHHS JaHMX 3aKOHIB. PedoBuHm 3
MOJIEKYJISIPHOIO 1 HEMOJIEKYJISIPHOIO CTPYKTYpor0. CIIOyKH MOCTIHHOTO 1 3MIHHOTO CKIIay.

Tema 2. Knacudikamiss HeopraHiYHUX CIOJYK 3a iX CKJIaJOM, XIMIYHMMH Ta (PYHKI[IOHATBHUMH
O3HaKaMH: TOMO- Ta TEeTEPOCHONYKH, MPOCTI PEUYOBHMHM, OIHApHI 1 CKIAAHI TE€TEPOCIOIYKH.
B3aeM03B's130k MK HAaWBKJIUBIIIMMH KjacaMH HEOPraHiyHUX pedoBHH. OKCHUIU, KHCIOTH, COJIi,
OocHOBU. bysioBa aromiB i cucTeMaTHKa XiIMIYHHX €JIeMEHTiB. PO3BUTOK ysBIIeHb Mpo Oya0BY aToMa.
OcHoBHI monoxkeHHs Teopii  bopa-3ammepdenbna. KBanToBO-mMexaHiuHa  MOJENb  aToMa.
KopryckysipHO-XBHIIBOBHI Tyalli3M €JIeKTPOHA. XapaKTepHUCTUKA €HEPreTUYHOrO CTaHy eJIeKTPOHa
KBAaHTOBUMH 4yrcaaMu. [IOHATTS eHepreTUYHOTO PiBHSA, MiAPIBHS, aToMHO1 opOiTani. [Tpuamun [Maymi i
€MHICTh €JIEKTPOHHUX piBHIB Ta miApiBHiB. [IpaBuia I'yaaa 1 KneukoBcpkoro.

Tema 3. Ilepiognunuii 3akon Jl.I.MenneneeBa Ta iHoro 3arajbHOHaykoBe 3HaueHHs. CTpyKTypa
NEePiOANYHOT CUCTEMH €JIeMEHTIB. Maili Ta BeJIMKI Mepioau. rpymH, FoJ0BHI 1 MOOIYHI MiArPyIH. S-, pP-,
d-, f-emeMeHTH Ta iX po3MileHHs B niepioanyHiii cuctemi. OCOOIUBOCTI €IEKTPOHHOI OYI0OBH aTOMIB
€JIEMEHTIB FOJIOBHUX Ta MOOIYHUX MiArpyr. 3MiHA BIACTUBOCTEH XIMIYHUX €JIEMEHTIB Ta iX CIOJYK 110
nepiogax Ta rpymnax. XiMIYHHA 3B's30K 1 OymoBa moiiekyis. KigbKiCHI XapaKTepUCTHUKH XIMIYHOTO
3B'SI3Ky: JIOBKMHA, KPaTHICTh, EHEPris, MOJIAPHICTh, BAJEHTHI KyTH. THUNM XiMIYHOTO 3B'A3KY.
KoBanentnuii 3B'si30k. KBaHTOBO-MexaHIYHI METOAM TpPaKTyBaHHS XIMIYHOTO 3B'SI3Ky. MeTon
BAJCHTHUX 3B's3KiB. OCOOJMBOCTI KOBAJIEHTHOTO 3B'SI3Ky - HACHYYBaHICTb Ta HANPSMHICTHb.
JIOHOpHO-aKIENTOPHUIM MeXaHI3M YTBOPEHHS KOBaJIGHTHOro 3B'aA3Ky. IloHATTS mpo Meron



MOJICKYJISIpHUX opOitaneid. loHHHMI 3B'S30K, WOro ocoOauBOCTi. BomHEBW, MeTamiuHMUIA 3B'S30K.
[IpoBigHMKH, HAMIBIPOBITHUKH, JIENEKTPUKH.

Tema 4. 3akoHOMIpHOCTI mepebiry XIMIYHMX peakiiid. XiMiuHa cuctema, ¢asza, KOMIIOHEHT.
Knacudikamis XiMiyHUX peakuiid. BHyTpimHS eHepris Ta eHTanubmis. 3akoHH TepMoximii. EnTanbmis
YTBOPEHHS XIMIYHUX CTIONYK. [IOHATTS mpo eHTpomito. 3MiHa eHTpOMii B XIMIYHHMX Tpolecax. BiapHa
eHepriga 1'i60ca Ta ii 3MiHa. HampsmieHiCTh XiMIYHMX peakiiii. YMOBHM CaMOYMHHOTO Mepediry
XIMIYHUX peakIlid. XiMiuHa piBHOBara, KOHCTaHTa PiBHOBarv, 3MilIeHHs piBHOBard. [Ipuammn Jla-
[laTenbe 1 Hioro 3HaueHHs B Ximii. BruB 30BHILIHIX ()aKTOPIB HA 3MILIEHHS XIMIYHOI piBHOBAry.
Tema 5. XimiyHa KiHETHKA Ta piBHOBara. XiMiuHi1 peakilii B TOMOT€HHHUX Ta TE€TEPOrCHHUX CHUCTEMax.
[IBuaKicTh TOMOTEHHUX peakiiid. PakTopu, Mo BIUIMBAIOTh HA MIBUIKICTH XIMIYHOI peakiii. 3aKoH
nirounx mac. KoHcTanTa mBUIKOCTI. 3aJIe)KHICTh MIBUIKOCTI peakilii Bix TemmepaTypu. [IoHITTS npo
eHepreTuuHuil Oap'ep 1 eHepriro axTuBauii. MoJeKyspHICTH Ta mopsaok peakuii. [loHATTS mpo
MexaH13M peakirii. [IoHsTTs mpo katai3. 'oMOreHHHI Ta TeTEpOTreHHUMN KaTallis.

Monayasb 2.

Tema 6. @i3uuHi BIACTUBOCTI pO3UMHIB. 3arajgbHi YSABICHHA IMpO JHCIEPCHI CHUCTEMHU.
XapaKTepucTUKa PO3YMHIB Ta CIOCOOM BUPAXKEHHs iX CKiIady. PO3UMHHICTH TBEpAMX, PIAKHX Ta
ra3yBaTHX PEUOBHUH Y piinHax. BIUIMB Ha PO3UYMHHICTH KOMIIOHEHTIB PO3UMHY, TEMIIEPATYPH Ta TUCKY.
Po3unnn HeenexTpodmiTiB. Jliarpama crany Boau Ta mpaBmio ¢as ['i66ca. OcMOTHYHUN THCK. 3aKOH
Bant-I'odda. Po3zunan enextponitiB. CuiibHI Ta Ca0Ki €IeKTPONiTH. ENEKTpoNiTHYHA TUCOIiaIis.
CrymiHb Ta KOHCTAaHTa AMcCOIiamii ciaOKkux enekTpouiTiB. Peakiiii i0oHHOro oOMiHYy B pO3UWHaXx.
lonnmii noOGyrok Boau. BoaneBuii mokasHuk cepenosuma. Iaaumkaropu. Ilonsarrs mpo Oydepni
po3uunu. Jo0yTok pozunHHOCTI. ['1apomi3 coneit. KomoigHi po3unnu.

Tema 7. Enexktponni moteHmianu. PiBHOBara Ha Mexi Meran-po3dunH. CTaHAapTHHA BOIHEBUN
enekTpon. EnmekTpoximMiuHuil psn Hanmpyr MertaniB. ['ambBaHivHI eneMeHTH. EnexkTpopymiiliHa cuia
ragpbBaHiuHUX eJeMeHTiB. PiBuHsHHS HepHcra. Akymynaropu Ta maiuBHiI enemeHTH. llomspizaris
€JeKTpOIiB. EJIEKTpOi3 po3unHIB Ta PO3IUIABIB €IEKTPOJITIB. [10CHiIOBHICTE PO3PSAIKEHHS 10HIB.
[lepenanpyra. Enexktposni3 3 iHEpTHUMH Ta aKTUBHUMHU aHOJAMH. 3aKOHH €JIEKTPOJi3y. 3aCTOCYBaHHS
€JICKTPOJII3Y B MPOMHCIOBOCTI. OepKeHHs Ta ouncTKa MeTaiB. OKUCHO-BIAHOBHI peakiii. [ToHsITTs
MOTEHIlialy 10Hi3alii, CIOPITHEHOCT] 0 E€JEKTPOHY, €JIEKTPOHEraTUBHOCTI Ta CTYMIiHS OKHCIICHHS.
OKHUCHUKHU Ta BIIHOBHUKHU. THIM OKMCHO-BIJITHOBHHUX PEaKIIii.

Tema 8. 3araspHa xapakTepucTuka HemeTamdiB. [lonoKeHHS y MepioAMYHHI CHUCTEMi, OCOOIMBOCTI
€JIeKTPOHHOI OyJO0BH aTOMIB, BaJIEHTHICTh Ta CTYIICHI OKHCJICHHS. 3MiHa KHCIOTHO-OCHOBHHUX
BJIACTUBOCTEH OKCHJIB 1 TIAPOKCHIIB MO rpymax 1 mepiogax. PopMH 3HAXOMKEHHS Yy NPHUPOIL.
[Mpunuumu noOyBanus. Orsin BiactuBocTel HemertaniB: [iaporeH, OKcureH, BoOja, TrajOTeHH,
XaJbKOreHu, eneMeHTH niarpynu Hirporeny. KapOon ta Cuniniii, ix cnonyku. bop, 61aropoaHi rasu.
Tema 9. 3aranbHa xapakrtepucTuka MeTaniB. [lonoeHHS MeTaniB y NEpIOAUYHUN CHCTEMI.
Oco0nuBoCTI eNneKTpOHHOI OyA0BH aToMiB. BaneHTHICTh Ta cTymiHb OKUCIEeHHs. Di3UyHI Ta XiMiuHI
BJIACTHBOCTI Ta iX 3MiHa IO rpynax Ta nepiogax. @opMu 3HAXOJKEHHS METaJIB y MPHUPOJl. METOIU
n00yBaHHS Ta OYMCTKM MeTaniB. Koposis meraniB Ta crmocoOM 3aXucTy BiJl Koposii. JlyxkHi mMeTanu.
Mertanu niarpynu Kynpymy. Jly>kHo3emenbHi MeTanu. TBepaicTs Boau. B spkydl Matepianu. Mertanu
niarpynu uuky, Tutany, Banagito, Xpomy, Manrany. Tpiana ®epymy. Crnocobu n00yBaHHS
HaWBaKJIMBIIIMX METaJIB.



6.2. CTpyKTypa HAaBYAJIbHOI AU CHUIIIHA

Kinekicts roans
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3MmicToBHii MoayJah 1.
Tema 1. Berym. [Ipeamer ximii. ATOMHO 10 2 - 4 - 4
MOJIeKYJIspHe BucHHs. OCHOBHI 3aKOHH XiMii.
Tema 2. OCHOBHI KJIaCH HCOPTaHIYHUX CIIOJIVK. 10 2 - 4 - 4
Tema 3. bynoBa aromiB 1 Mojekyn. XiMiyauid | 12 2 - 4 - 6
3B's130K. [lepiofnuHMi 3aK0H 1 IepiogUYHA CUCTEMA.
Tema 4. FEneprernka XiMIUHHUX peakmii Ta 6 2 - - 4
3aKOHOMIPHOCTI 1X mepeoiry
Tema 5. XimiuHa KiHeTuKa. XiMi4Ha piBHOBAra 10 2 - 4 - 4
Pasom 3a mogynem 1 48 10 - 16 - 22
3micToBHii MOaYJIL 2.
Tema 6. /lucniepcui cucremu. Pozumnnu. 14 4 - 4 - 6
Konnentparist po3unniB. KosiraTuBHi BIaCTHBOCTI.
Po3unnu enexrpounitiB. Teopist el1eKTpOTITHIHOT
nuconianii. lonni piBasHHS. pH. [HaukaTopw.
Tema 7. OxuCHO-BITHOBHI peakilii. Tumu okucHO- 10 2 - 4 - 4
BIIHOBHHX peakiliid. ['anpBaHIuHI €JIEMEHTH.
Enexrpouis.
Tema 8. Hemeranu, 1oOyBaHHS Ta BIACTHBOCTI. 7 2 - - - 5
Tema 9. 3aranbHi BIIaCTUBOCTI MeTasliB. Pi3uyHi Ta 9 2 - - - 7
XiMIYH1 BJJACTUBOCTI METaJIiB
MoynpHa KOHTPOJBbHA poOoTa 2 - - - - 2
Pasom 3a mogyaem 2 42 10 - 8 - 24
Bceboro 3a kype | 90 20 - 24 - 46
6.3. Temu 1a00paTOPHUX 3aHATH
No Haspa Temu KinpkicTh
3/ TOIUH
1 | IIpaBuiia TexHiku Oe3neku mpu poOOTi B XiMiuHiH JabopaTopii. 4
ExcniepumMenTanbHa poboTa.
Metoau pobotu 3 obnamHaHHIM Yy XIMi4HINA JTabopaTopii, XiMIYHHHA TOCY/I.
3BaXyBaHHs, BU3HAYCHHS T'YCTHHHU, 00’ €My, MacH PEYOBHH.
2 | ExkcnepumenTtanpHa poOota. BusHaueHHs BIJHOCHOI MOJEKYJSIPHOI MacH 4
kap6oH (IV) okcuny.
BusHaueHnHs MOJIsipHOT MacH €KBiBaJIeHTY MarHiro.
3 | KOJIOKBIYM. ArtomHO-MonekynsipHe BueHHA. OCHOBHI MOHATTS XiMil. 4
CrexiomerpuuHi 3akoHU. Kiacu Ta HOMEHKIIaTypa HEOPTaHIYHUX CIOYK
ExkcnepumenTanbpHa podoTa.




XiMi4HI BJIACTHBOCTI OKCHIB, OCHOB, KUCJIOT, COJIEH.

4 | KOJIOKBIYM. OcHoOBH XiMiYyHOi TepMOAMHAMIKM Ta KIHETHKU. XiMidHa 4
piBHOBara.

EkcriepumenTansHa  poGora. BcTaHOBIEHHS — 3al€XKHOCTI  MIBHJKOCTI
FOMOT€HHOI ~peakilii BiJ KOHIEHTpAIlli pPEYOBHMH, TeMIIepaTypH Ta
KarajizaTopy. BUBUEHHs YMOB 3MillIEHHsI XIMIYHOI PiBHOBAary.

5 | KOJIOKBIYM. BrnacTuBOCTI pPO3UMHIB €JIEKTPOIITIB Ta HEEIEKTPOJITIB. 4
Konnenrpauist pozunsis. ['igpois.

ExcnepumenTtanbHa po6ota. [IpurotyBanHs po3dynHiB 3aJaHO KOHIICHTpAIIii.
JlocImiKeHHS €JSKTPONPOBITHOCTI PO3UMHIB. ['iIpoJIi3 CoICH.

6 | KOJIOKBIYM. OxkucHo-BiAHOBHI peakiii. OCHOBH eleKTpOXiMii. 4
Excniepumentansia poGota. IIpoBeneHHS OKHCHO-BIIHOBHHMX —peEakIliid.
CTBOpeHHs TalbBaHIYHOTO eneMeHTy. [IpoBelneHHs eNeKTpoIi3y PO34MHIB
coneit. Kopo3sist meTamis.

Ycboro roauH: 24

6.4. Camocriiina pooora

CawmocriifHa po0OTa CTyZICHTa € OCHOBHUM 3aC000M OBOJIOJIIHHS HaBYAJIbHUM MaTepiajioM y 4ac,
BUIbHMIA BiJ OOOB’S3KOBHMX HaBYAJbHMX 3aHATh. MeTa caMoCTiiiHOI pOOOTH CTYIEHTIB: HaOyTTs
JOJIJATKOBUX 3HaHb, IEpEBipka OTPUMAHMX 3HAHb HA NPAKTHIN NUITXOM PO3B’SI3yBaHHS 3ajad,
BUPOOJICHHS ()aXOBUX Ta TOCIITHUIIBKAX BMiHb T4 HABUYOK. 3MICT CAMOCTIHHOT pOOOTH CTYyIEHTa HAJl
KOHKPETHOIO MPOOJIEMOI0 BU3HAYAIOTh METOIMYHI MaTepiaiy 3aBJaHHs Ta BKa31BKU BHKJIa/1aua.

No Hassa temu KinbkicTh
3/ TOIUH
1 | Ilpeamer ximii. ATOMHO-MOJIEKYJIsipHE BYeHHsI OCHOBHI 3aKOHHU Ta 2
KJIacU(DIKaILIHI MOHATTS XiMii
2 | OcHOBHI KJ1acH HeOpraHiuHUX crnoiyk. [IpaBuia HoMeHKIaTypu 4
HEOPTraHIuYHUX CIOJIYK
3 bynosa monekyin. KoBanentHuii 38's130k. BomHeBmit Ta TOHOPHO- 4
aKLENTOPHUH 3B'130K. MeTaniuHui 3B'130K. MIXMOJEKYJIISPHI CHITH
B3aeMOII1
4 | Ilepionn4Hui 3aKOH 1 IEPIOIMYHA CHCTEMA XIMIUHUX €JIEMEHTIB. 2
Ilepioau 1 rpymnm
5 Eneprerrka XiMIYHHMX peakiiii Ta 3aKOHOMIPHOCTI iX nepediry 2
6 | OcHOBHI TepMOaMHAaMIYH1 (DYHKIIIT Ta X BIUIMB HA mepeOir peakiii 2
7 | BakoH ['ecca. Po3paxyHku TeIioBUX €hEKTiB XIMIYHUX peaKIiit 2
8 Kinernka xiMiuamux peakiiii. Karamnis 2
9 | XimiyHa piBHOBara B 000OpOTHHUX PEAKIIIAX 2
10 | Knacudikanis nucnepcHux cucteM. Po3unnu. PO34nHHICTS peUOBHH. 2
Konnentpartis po3unHiB KosiraTuBHi BIaCTUBOCTI PO3YHHIB
11 | Bogueswii nokasuuk. bydepni pozunnu. JJo0yToK po3uMHHOCTI. 4
I'igpodi3 coneit. Konoinai po3unHu
12 | OKHCHO-BITHOBHI NIEPETBOPEHHS. METOIMKY CKIaJaHHS PIBHIHb 2
OKHMCHO-BITHOBHHMX pPEaKIIii
13 | Enekrpoximiusi nporecu. EnekTpoais. XiMidHi JUKEpesia CTPYMY. 2
14 | I'igporeH Ta Horo cnojiyku. I'aJloreHu Ta CIOJIyKH rajJoreHiB 1
15 | OkcureH Ta foro cnonayku. XajabKoreHu. biHapHi CMIONYKH XaJIbKOTEHIB 2
16 | Hitporen, ¢pocdop, kapOoH, chJIillii, O0p Ta iX CIIOITYKH 2
17 | JoOyBanHs, (Gi3u4HI Ta XIMIYHI BJIACTUBOCTI METaJIIB. 2
18 | BarajpHa XapaKTepUCTHKA Ta XIMiUHI BJIACTUBOCTI S- 1 P-METAaIIB. 2




JloOyBaHHS JIY)KHHX, JTY>KHO3EMEJIbHUX METaJIiB, aJIFOMIHIIO.
19 | 3aranpHa XapakTepUCTHKA Ta XiMiUHI BIaCTUBOCTI d-MeTaiB. 3
JloOyBaHHS 3aii3a, MiJli, IHHKY.
20 | MoaynpHA KOHTpOJIbHA poOOoTa 2
21 Pasowm 3a cemecTp 46

7. IHCTPYMEHTH, OBJIAJITHAHHS TA IPOT'PAMHE 3ABE3IIEYEHHA,
BUKOPUCTAHHA SAKUX [IEPE/IBAYA€ HABYAJIBHA TUCHHUIIJIIHA

TexHuiuHi 3aco0u: MynbTUMENIHHUAN TIPOEKTOP.

OO6nangHaHH: XIMIYHUNA TIOCY[ (KOJIOM, MPOOIpKH, CTaKaHW, OIOPETKH, MIPHI MIIIHIPH TOIIO),
TepMoMeTpu J1abopaTopHi, Baru enekrponHi AD-200, OGapomerpu, ITATHBH, EJICKTPOIUIUTKHA 3
3aKpUTUM HarpiBaueM, BUTSDKHI Imadu, CYMIWIbHI Imadu, poTaliiiHi BaKyyM-HacOCH; IEpCOHAIbHI
KOMIT IOTEPH, HOYTOYKH.

[Iporpamue 3ab6e3nedenns: Windows 10, Microsoft PowerPoint, SciDAVis.

8. PEKOMEHJOBAHI JIKEPEJIA IH®OPMAIIIT
OcHoBHa JiTepaTypa

1. Towmomnaii B.I., MinsoBuu C.C. 3aranpHa Ta HeopraHiyHa Ximis. Binaums: HoBa kuura, 2016. -
448 c. ISBN 978-966-382-591-5

2. 3ybaka O.B., Ilepem €.10., Koxan O.I1., Cigeit B.I., bapuiii [.€.. MeronuuHi Bka3iBKH 3 KypcCy
“3aranpHa XiMis” [UIsE CaMOCTIHHOT POOOTH CTYICHTIB 1HKEHEPHO-TEXHIYHOTO (DaKyIbTETy 3209HOL
dhopmu HaBuyaHHA. Yxropon, 2007 p. 65 c.

3. Hazapko L.C., Biuko O.. 3aranpHa XiMmis : HaBYaJIbHMH TOCIOHMK JUISl CTY/CHTIB TEXHIYHHX
cneniapHOCTeH. TepHomuts : TepHOMIbCHKUN HAIIOHATLHUNA TEXHIYHMN YHIBEepCcHTET iMeHI IBaHa
[ymros, 2019. 192 c.

4. Koxan O.I1., 3y6aka O.B., Ilepem €.10., Kyn I'.B. MeTonnuHi BKa3iBk# 3 Kypcy ‘“3araipHa Ximis™
JUTSL TIPOBEJICHHS JTAOOPATOPHHUX POOIT Ta CaMOCTIHHOI poOOTH CTYACHTIB 1H)XEHEPHO-TEXHIYHOTO
Ta (pizugHoro ¢akynbreTiB. Bun-so YxkHY, 2012p .- 56 c.

JlonmomizkHa

1. Terpymmna I'.O. 3araneHa Ta HeopraHiuHa Ximis: HaBd. nociOHuk / Ilerpymmna I'.0., Ilyrau JLL,
3aBpina C.B. /IninponerpoBcbk: BumaBHUITBO «Ilopormy», 2016. 328 c.

2. Ceetkina O.10., Hersra O.b., Tapacosa I'.B., Jlucumpka C.M. TecToBi 3aBiaHHs: HaB4. 1Moci0. M-
BO OCBiTM 1 Hayku Ykpainu, Ham. TtexH. yH-T «/[HimpoBcbka momitexHika». Juinpo : HTY
«IT», 2019. 178 c.

3. TuxonoB B.I.,, Tpersak C.1O., Xmapcrka JI.O. HaBuanbHuil MOCIOHHK JUIsl CIIyXayiB MiATOTOBYOTO
BIJIIJICHHS, CTYJICHTIB IH)KEHEPHOTO HANpsMY HiATOTOBKH 3a04HOI (HOpMHU HABYAHHS, EKCTEPHATY
Ta CTYIEHTIB (akynbTeTy micasaauruioMHoi ocBitu. Juinmpomerposcwk: [IBH3 VIXTY, 2013.
177c.

Indopmaniiini pecypcu B Mepe:xi IHTepHeT

l.www.nbuv.gov.ua (6i6mioteka im. B.I.Bepnaacbkoro )
2.www.himija.com.ua youalib.com/ximisi/3arajgbHa-ximis
3.www.himija.com.ua/zagalna himija.html
4.www.studentus.net/.../47-zagalna-ta-neorganichna-ximiya.html
5.www.subject.com.ua/dovidnik/him/10.html
6.www.franko.lviv.ua/faculty/Chem/biogeo/Posibnyk.pdf



http://www.nbuv.gov.ua/
http://www.himija.com.ua
http://www.himija.com.ua/zagalna_himija.html
http://www.studentus.net/.../47-zagalna-ta-neorganichna-ximiya.html
http://www.subject.com.ua/dovidnik/him/10.html
http://www.franko.lviv.ua/faculty/Chem/biogeo/Posibnyk.pdf

