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1. OITUC HABYAJBHOI JUCHUILJITHA

P03l'[0}Ii.]'I roavH 3a HABYaJbHUM ILIAHOM

HaiimenyBaHHs
HOKa3HUKIB Jenna popma 3aouna popma
HaBYaHHS HaBYaHHS
Kinekicte kpeauriB EKTC — 3 Pik mmiaroroBxu:
3aragbpHa KUIBKICTE TOquH — 90 1-i 1-i
Kinpkicte MOayIiB — 2 Cemectp:
1-it 2-i1
TwKxHEeBUX TOINH Jlexuii:
VTS IEHHOT ()OpMH HAaBYaHHS:
30 10

ayJIUTOPHUX — 2
caMocCTiiiHO1 pobdoTh — 3

[TpaxTruHi (ceMIHapChKi):

By mincyMKoBOTO KOHTPOJTIO: YCHUI

JlaGoparopHi:

14

dopma HiICyMKOBOTO KOHTPOJIIO: 3aJIiK

Camocriiina po6ora:

46

76




2. META HABYAJILHOT JUCUMILITHA

CyyacHa XiMisg € He TUIBKM OJHIEIO 13 (yHIaMEHTaNbHHUX, aje 1 3arajJbHOII3HABAIBHOIO
Haykoro Tomy cydacHUW chemiadicT BHCOKOI KBamiikaimii MOBHHEH BOJOJITH JOCTAaTHIMHU
3HAaHHSMHU B Taiy3i Ximii. BuBYeHHs XiMil NOBHHHE CHpPHUATH PO3BUTKY y CTYAEHTIB JIOTTYHOTO
ximigHOro MucneHHs. Kypc «Ximist 3 oCHOBaMH reoxiMii», MOBHHEH BUKOHYBATH JBi OCHOBHI
¢yukmii. Ilepmra — 3araabHOBHMXOBHA 1 pO3BHBaKya, ska Iojsrae y (opMyBaHHI HAayKOBOTO
CBITOTIIAY y CTYJEHTa 1 pO3BUTKY Y HBOTO CydacHHX ()OpPM TEOPETHYHOTO MHCJICHHS, 3JaTHOCTI
aHaI3yBaTu sBUINA. [Ipyra — KOHKPETHO MPAKTUYHA, IO TI0B’sS3aHa 3 3aCBOECHHSIM TPOBITHHUX iICH,
MOHATH 1 3aKOHIB XiMii, 3 (POpMYBaHHIM 3arajibHOHABYAIBHUX 1 CIICIIAIBHUX YMIHb 1 HABUYOK IS
3aCTOCYBaHHS XIMIUHUX 3aKOHIB 1 MpPOIIECIB, BUKOPUCTAHHS XIMIYHMX PEYOBHH 1 MaTepiaiiB y
Cy4JacHIN TEeXHIIII.

Mema Kypcy — OBOJIOJIHHSI CTYIACHTaMHU CY4aCHUM HAYKOBUM YSBJICHHSM PO PEYOBUHHU,
MEXaHI3MH TEPETBOPEHb XIMIYHUX CIOJYK, PpO3YMIHHS 3HAa4eHHS XIMii [ PO3BUTKY
MIPOMHUCIIOBOCTI 1 CUIBCHKOTO TOCHOJIAPCTBA, PO3B’SI30K EHEPreTMUHUX Npo0JieM, CHpPUSHHA
pallOHaIbHOMY BUKOPUCTOBYBaHHI NMPUPOJHUX PECYPCIB 1 OXOPOHU MpHpoaAU. BuBueHHsS gaHOTO
KyCcy HEOOXIIHO ISl MOJANBIIOr0 ONMaHyBaHHS 3arajbHOHAYKOBUX Ta CICIIATbHUX JUCIHILIIH.
CryneHTH TMOBMHHI 3aCBOITM OCHOBHI 3aKOHM Ta Teopii XiMii; OBOJIOJITH TEXHIKOI XIMIYHHUX
pO3paxyHKiB, HABUYKAMH CAaMOCTIHHOTO BUKOHAHHS XIMIYHUX €KCTIEPHUMEHTIB.

Iini: 3HaTH Cy4yacHUN CTaH 1 HUIAXM PO3BUTKY XIMil; POJib XiMii Y HayKOBO-TE€XHIYHOMY
Iporpeci, CTBOPEHHI HOBUX MaTepiaiiB, po3B’A3aHHI €HEPreTUYHUX NpoOjeM, B palioHAIbHOMY
BUKOPHCTOBYBaHHI MPUPOAHUX OAraTcTB 1 OXOPOHM MPUPOIU; YMITH KOPHUCTYBaTHCS MpUHOMaMu
JIOTTYHOTO MHCJICHHS, CIIOCTEpIraTH 1 MOSICHIOBAaTH XIMIYHI SBHINA, 10 BIAOYBAIOTHCS Y MPHUPOI],
nmaboparopii, Ha BUPOOHHUIITBI, CAMOCTIMHO TIIONMOBHIOBATH, CHUCTEMATHU3yBaTH 1 3aCTOCOBYBATH
3HAHHS; KOPUCTYBATHCS HAaBYAIBHOIO 1 JOJATKOBOIO JIITEPATypOIO; PO3B’sA3yBaTH XIMIUHI 3ajadi,
BUKOHYBATH XIMI4H1 JOCIII/IN 1 TpaBUJIa TEXHIKK OC3IMEKH.

BiamoBinHo 10 ocBiTHROT Mporpamu «I'eorpadis», BUBUCHHS TUCHUILTIHU «XIMisl 3 OCHOBAaMHU
reoximii» cripusie GoOpMyBaHHIO y 3700yBaviB BHINOi OCBITH TAaKUX KOMITETEHTHOCTEH:

3arajbHi KOMIIeTeHil.
3K 1. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MIPAKTUYHUX CHTYAaIlisX.
3K 3. 31aTHICTh CHUIKYBATUCS JEPKaBHOIO MOBOIO SIK YCHO, TaK 1 TUChMOBO.
3K 6. 3maTHICTB A0 MPOBEACHHS JOCIIDKCHb Ha BIMOBIAHOMY PiBHI.
3K 7. 3maTHICTh A0 MOIyKy, 0OpoOJIeHHs Ta aHai3y iHGopMaIlii 3 pI3HUX JHKEped.
3K 10. HaBuyku 3aiiicHeHHS O€311€YHOT IISTIBHOCTI.

¢axoBi koMneTeHIii:
O®K 3. 3pmatHicTh 31iCHIOBATH 30ip, peecTpaniio 1 aHaji3 JaHUX 3a JIOMOMOTOI0 BIAMOBIAHHX
METO/IiB 1 TEXHOJIOTIYHUX Ta IPOrPAMHHUX 3aC00IB Y MOJBOBUX 1 71a00paTOPHUX YMOBAX.
OK 4. 3pmaTHICTb 3aCTOCOBYBaTH KUIbKICHI METOOM MpH JAOCHIDKeHH1 cdep manamapTHOT
000JIOHKH.
@K 6. 31aTHICTD IHTETPYBATH MOJIBOBI Ta JA0OPATOPHI CIIOCTEPEKEHHSI 3 TEOPIEIO Y TOCTIOBHOCTI:
BiJl CIIOCTEPEKEHHS JI0 PO3MI3HABAHHS, CHHTE3Y 1 MOJICIIFOBAHHS.
@OK 8. CaMOCTIifHO JOCTiKYyBaTH MPUPOIHI MaTepiaiy Ta CTaTUCTUYHI JaHi (Y BIAMOBIIHOCTI 10
crienianizanii) B MOJIbOBUX 1 JAOOPAaTOPHUX yMOBAaxX, OMHMCYBaTH, aHAi3yBaTH, JOKYMEHTYBAaTH 1
MIPEe3EHTYBATH PE3yIbTATH.
@K 11. 3garHicTh mpalfoBaTH B KOJEKTUBAaX BUKOHABIB, Y TOMY YHCIi B MDKAMCHUILTIHAPHUX
MPOEKTaXx.

3. IEPEAYMOBH JJIsI BABUEHHS HABUAJIbHOI JUCIIUTIJITHA
HaBuanbna qucnumiiHa BUBYa€Thesa Ha | Kypcei 1, BITMOBIAHO A0 CTPYKTYPHO-JIOTTYHOT
CXEMU OCBITHBHOI POTPAMHU, OTIAHYBAHHSI TUCIUIUTIHA HE IOTPeOYe MOMEepeTHHOTO BUBYCHHS
OCBITHIX KOMIIOHEHTIB OCBITHHOI TPOTPAMHU.



4. OYIKYBAHI PE3YJIbTATU HABUAHHSA
BinmosigHo 10 ocBiTHROT nporpamu «I eorpadis», BUBYCHHS HABYATBHOT JUCIHUILTIHU «XiMist
3 OCHOBAMHM Te€OXiMil» MOBHMHHO 3a0€3MEUUTH JOCSATHEHHsS 3700yBauaMy BHINOi OCBITH TaKHX
nporpamMHux pe3ynbrartiB HapuaHHs ([TPH):

IIporpamHi pe3yJibTaTH HABYAHHA HIu¢p ITPH
30upartu, oOpobisiTH Ta aHamizyBatu iHdopmamiro B ob6nacti reorpadiunux | [IPH 5
HayK.
Bu3Hayatu OCHOBHI XapakTEpUCTHKH, MPOIECH, iCTOpito i ckian manamadraoi | [TPH 7
000JIOHKH Ta TI CKJIaI0BHX.

3acTocoByBaTH MOJENi, MeToau (Hi3UKH, XIMii, reosorii, ekosorii, Maremaruku, | [IPH 8
1HGOpMaLIHUX TEXHOJIOTIM TOLIO MPH BHUBUYEHHI MPUPOIAHMX Ta CYCHUIBHHUX
npoueciB (OpMyBaHHS 1 pO3BUTKY reocdep.

OuikyBaH1 pe3yJbTaTH HABYaHHS, SIKI MOBUHHI OYTH JOCSTHYT1 37100yBayaMu OCBITH MiCIs
OTIaHYBaHHS HABUYAJIBHOT TUCIUTUIIHN «XIMisi 3 OCHOBaMH T€OXIMID» 3000yeau noguHeH:

Iudpp OPH IIporpamHui pe3yJibTaTH HABYAHHSA Iudp ITPH

OPH 1 36upatu, obpoOnaTH Ta aHamizyBaTu iH(opmamito B obOmacti | [IPH 5
reorpayHUX HayK.

OPH 2 Busnauatu 0CHOBHI XapaKTE€pUCTUKH, MpoIiecH, icTopito 1 cknay | [IPH 7
nanamadTHOT 000JOHKH Ta 11 CKIIaIOBHX.

OPH 3 3actrocoByBaTH Mozeni, Metoau (iduku, Ximii, reosorii, | [IPH 8
€KOJIOT1i, MaTeMaTHKH, 1HPOPMAIIHHUX TEXHOJIOTIH TOIIO TpPH
BUBYCHHI MPUPOJHUX Ta CYCHUIBHUX TpoIleciB (GopMyBaHHS 1
pPO3BUTKY reocdep.

5. 3ACOBHU JIATHOCTUKHU TA KPUTEPII OLIIHIOBAHHS
PE3YJIbTATIB HABUAHHSA

MeToau HaBYAHHSI: CJIOBECHI (JIEKIlisl, TOSICHEHHsS, Oecifa, IHCTPYKTaX), MPaKTHYHI

(mabopaTopHi poOOTH, CEMIHAPCHKI 3aHATTS ), HA0UHI (CIIOCTEPEIKEHHS, LTIOCTpaIlii, IEMOHCTpAILil).
3aco0m OWiHIOBAHHS Ta METOIM JIeMOHCTPYBAHHSA Pe3yJbTAaTIiB HABYAHHS

3acobaMH OLIIHIOBAHHS Ta METOJIAMU JEMOHCTPYBAHHS pe3yJAbTaTiB HABUYAHHS 3 HABYAIBHO1
JIUCLIAIUIIHY €;

— MOTOYHHM KOHTPOJIb YCHIIIHOCTI,

- MOJTyJIbHHI KOHTPOJIb,

- MiJICYMKOBHIA KOHTPOJIb.

OPH 1 — ycHa BiANoBib, BUKOHAHHS MPAKTUYHUX HABUYOK,

OPH 2 - ycHa BiAnoBib, BAKOHAHHS MPAKTUYHUX HABUYOK,

OPH 3 — ycHa BiANoBib, BUKOHAHHS MPAKTUYHUX HABUYOK,

®opMHu KOHTPOJIIO Ta KpUTEPil ONIHIOBAHHSA Pe3yJIbTATIB HABYAHHA
@®opMHU OTOYHOTO KOHTPOJIIO:
—  BHUOIPKOBE yCHE OMUTYBaHHs Mepe]] MOYaTKOM 3aHATh;
— (poHTaNbHE CTaHIAPTU30BaHE yCHE Ta/ab0 NMHCHMOBE OIMUTYBaHHS 3a OCHOBHUMH
MUTAaHHSAMHU TEMHU 3aHSTTS;
—  eKCIPEC-OIMUTYBaHHS;
—  OLIHIOBaHHS AKOCTI Ta TOBHOTH BUKOHAHHS 3aBJaHb MOJIYJIbHOT KOHTPOJIBHOT pOOOTH.




dopma MOIYIBHOTO KOHTPOJIO: BHKOHAaHHS MOJIYJIBbHOI KOHTPOJBHOI poOOTH, pe3yabTaTu
K01 OIIHIOIOTHCSA 32 50-0anbHO0 1IKanoro (100%) 3a KOKHUI MOTYITb.

dopma MmiACYMKOBOTO CEMECTPOBOTO KOHTPONIO: 3amik. Jl0 KOHTPOJIO JIOMYCKalOThCS
CTYZIEHTH, SIK1 BiIIPAIIOBAIN MIPOMYIIEH] 3aHATTS 1 BAKOHAJIM MOAYJIbHI KOHTPOJIBbHI pOOOTH.

Po3noain 6aniB, AKki 0oTpUMYIOTH 3100yBavi NMeporo piBHs BUIIOL ocBiTH (MoayJib I)

IloTo4He oniHIOBaHHA Ta caMOCTiliHa MonynbHa JlaGopaTopHi Cvma
podota KOHTPOJbHA podoTa podoTn y
T1-T8 JI1 JI2
50 60 110
30 30

T1, T2, T3, T4, TS, T6, T7, T8 — Temu nexkuiit, JI1, JI2 — maGopaTtopHi podoTH

Po3noain 6axiB, ki oTpuMyI0TH 3100yBayi nepimoro piBHst BUIIoi ocsitu (MoayJib II)

IloTo4He oliHIOBAHHSA Ta caMOCTiifHa MonaynbHa JlaGopaTopHi Cvma
pobota KOHTPOJIbHa pofoTa podoTn y
T9-T15 JI3 JI4
50 60 110
30 30

T8, T9, T10, T11, T12, T13, T14, T15 — Temu nekuii, JI3,J14 — mabopaTtopHi pobOTH

OuiHoBaHHA OKpPeMUX BUAiB HABYAJIbHOI POOOTH 3 TUCUHMILTIHN

. . Moayan 1 Moayasb 2
BHH AIBHOCT 3n06yBaqa MaxkcumanbHa MakcumanbHa
B]/]]]_[O’]’ OCBITH Kinbkictb KUIbKICTB OasiB Kinbkicts KUIbKIiCTh 0astiB
(cymapHa) (cymapna)
[IpakTruHi (ceMiHapChKi)
3aHATTSA
JlaGopaTopHi 3aHATTS (AOIYCK,
2 60 2 60
BUKOHAHHS Ta 3aXHUCT)
MopynpHa KOHTpOJIbHA poboTa 1 50 1 50
Pazom 2 110 2 110

Kpurepii oniHiOBaHHSA MOIY/JIbHOI KOHTPOJILHOI pO00TH
MonynbHa KOHTPOJbHA POOOTa 3IIMCHIOETHCS Y MUCHbMOBINA (hOpMi HUIAXOM BiIMOBiAEH Ha
MUTaHHSA TECTOBUX 3aBllaHb. MakcHMalbHa KUIBKICTh OalliB 32 KOXXHY MOJYJIbHY KOHTpPOJIBHY
poboty ctanoButh 50 (100%) OamiB. MiHiManbHa KUTbKICTh OanmiB, 3a AKkoi poOOTa BBaXKAETHCA

BuKoHaHo10, 30 (60%) Gais.

KpuTepii oniHIOBaHHSA MiICYMKOBOI0 CEMECTPOBOI0 KOHTPOJIIO
[TincymMKoOBHII CceMeCTpOBHI KOHTPONb 3 JUCHHUIUIIHU «XiMii 3 OCHOBaMHU Te€OXIMii»
311 CHIOEThCS Y BUI 3a1iKy. KOHTpOJIb MPOBOAUTHCS B YCHIN (OpMi UIIXOM criBOeciiu.
Kinpkicte 0OaniB, sKy HaOpaB CTYAGHT 3 JTUCHUILUNIHU «XiMiSi 3 OCHOBAMH T€OXIMii»,
BHU3HAYAETHCS K cepelHe apu(MeTHYHE KITbKOCTI OamiB 3 BiAMOBITHUX MOMAYIIB IAUCIMILTIHU.
3aranpHa KiUTbKicTh OaniB cknagae 220 pedtunrosux OamiB (100%). IlepeBeneHHs KiTbKOCTI
HaOpaHuX OaJliB B OLIHKY 3A1HCHIOETbCS 3T1IHO CXEMHU:

Ominka 3a OuiHka O11iHKa 3a HAIIOHAJIBHOK MIKAJIOIO
100-6anbHOIO EKTC :
MIKAIOI0 Icriur 3ainik
90 — 100 A Bigminao 3apaxoBaHo
82-89 B Jo0Gpe




74-81 C

64-73 D .

60-63 E 3a/10BUIbHO

35-59 FX He3amoBUTbHO 3 MOKITMBICTIO | HE3apaxOBaHO 3 MOXKIIUBICTIO
HOBTOPHOT'O CKJIJIaHHS OBTOPHOT'O CKJIaJJAHHS

HesanoBinbHO 3 He3apaxoBaHoO 3

0-34 F 000B’3KOBUM TIOBTOPHUM 000B’3KOBHM OBTOPHUM

BUBYCHHSIM JUCIMIUTIHU BUBYCHHSIM JMCIUILUTIHU

3a pe3ynbTaTaMH KOHTPOJIIO 3HAHb CTYACHTIB, JTO3BOJIIETHCS BUCTABIICHHS CEMECTPOBOI
ominku (6e3 31a4i) — «BIAMIHHOY, «100pe», Ta «3anoBitbHO» (D). CTyaeHT Mae mpaBo MiIBUIIMTH
OI[IHKY, CKJIa/Iaf0ud 3aTiK.

3ainik BHUCTaBIsAeThCS (0€3 CKIAJaHHS) y BUMAAKy HaOOpy KUIBKOCT1 OalliB, L0 BiANOBIIa€
MIHIMAJIbHIN OIiHIII «3310BUTEHOY (D).

Ouinku FX, F (“2”) BUCTaBIAIOTbCA CTYAEHTaM, SIKUM HE 3apaxoBaHO Xo4da O OJAMH MOIYIb 3
JTUCITUTUTIHY TICJISI 3aBEPIIEHHS i BUBUCHHS.

Crynenty 3 ouiHkoo FX 103BoJieThCs CKIIaJaTH CEMECTPOBUI KOHTPOJb. Y BHUIAIKY
MTOBTOPHOTO OJIEpKaHHS HUM HE3aJI0OBUIbHOI OIIIHKH, CTY/IEHT Ma€ MpaBO Ha MOBTOPHE CKJIaJaHHS
MJICYMKOBOTO MOJYJIFHOTO KOHTPOJIIO (3alliKy) He Oumble 2-X pa3iB, 3TIHO 3aTBEPKEHOTO
rpadika.

CrynenTu, siKi oJiep’kKajiu OUIHKY F 1Mo 3aBeplIeHHIO BUBYEHHS TUCIUIUIIHU (HE BUKOHAIU
HaBYaJIBHY Mporpamy xova 6 3 oJHOTO MOayJst, a00 He HAOpaiu 3a MOTOYHY HAaBUAIbHY JISUTHHICTh
3 MOAyNs MiHIManbHY KinbKicTh OamiB 0-34 OaniB, F), moBMHHI MpOWTH MOBTOpHE HaBYaHHS 3a
THAMBITyaIbHIM HaBYAJIBHUM TUTAHOM (TTiT Yac JIOJIATKOBOTO CEMECTPY) 1 CKIIACTH 3aJTIK.

Pe3ynbraTy mincyMKoOBOTO KOHTPOITIO 3HAHB 3aHOCSITHCS JI0 3ATIKOBOT BIZIOMOCTI.

6. IPOT'PAMA HABYAJIbHOI JUCHUILITHA

6.1. 3MicT HABYAJBHOI AMCHUILTIHA
Moayas 1. 3aranbna ximisi. OCHOBHI 3aK0HHU Ximii
Tema 1. Amommuo-monexynapre uerHs. (2 200uHu).

[Ipeamer ximii 1 micie ii cepen Hayk mpo mnpupoxay. Ponp XiMmii y HayKOBO-TEXHIYHOMY
nporpeci. [IpoOnemMu OXOpOHM HaBKOJUIIHBOTO CEpPEelOBUIIA. ATOMHO-MOJEKYISpPHA TEOPid.
OCHOBHI OHSATTSI: aTOM, MOJIEKYyJa, XIMIYHUI eJeMeHT. ATOMHA Maca, MOJIEKYJIsipHa Maca. MoJib.
3akoHu  Ta3oBoro craHy: boitms-Mapiorra, ['eii-JIrocaka, ABoraapo, mapIliaiIbHUX THCKIB,
o0’emHuXx BigHOUIeHHb. PiBHAHHA MenneneeBa-Knanelipona. IloHATTS  XIMIYHOT CHONYKH 1
XIMI4HO1 popMyIH.

Tema 2. Ocnosni 3axonu ximii (2 200unu).

OcHoBHI 3aKk0HU XiMii. 3aK0oH 30epexkeHHs1 Mac 1 eHeprii. CTexioMeTpUYH1 3aKOHU: CTaJIOCTi
CKJIaJly, €KBIBAJIEHTIB, KpaTHUX BiaHomIeHb. CydacHe TpaKTyBaHHS NaHHX 3aKoHIB. PedoBuHu 3
MOJIEKYJISIPHOIO 1 HEMOJIEKYIISIPHOIO CTPYKTYpOoto. CIIOTYKH MOCTIHHOTO 1 3MIHHOTO CKIIAfYy.

Tema 3. Knacu neopeaniunux cnonyk(2 2oounu).

Knacudikaiis HeOpraHiyHMX CIIOJIYK 3a iX CKJIaJ0M, XIMIYHUMH Ta (YHKIIOHAJIbHUMHU
O3HAKaMU: TOMO- Ta TIeTEepPOCHOJYKH, MPOCTI PEYOBHMHHU, OIHApHI 1 CKIaJHI TeTePOCIIOIYKH.
B3aeMo03B’s130K MK HaWBaXJIMBIITUMHU KIacaMH HEOPraHIYHUX peduoBUH. OKCHUIU, KUCIOTH, COII,
OCHOBH.

Tema 4. Byoosa amomie i cucmemamuxa XiMivHux eremenmia (2 200un).

Po3BuTok ysBIeHb Hpo OymoBy aroma. OcHOBHI moiyoxkeHHs Teopii bopa-3ammepdenbaa.
KBanTtoBo-MexaHiuHa Monenb atoma. KopmycKymsIpHO-XBHJIBOBUW — JIyadi3M  €JIeKTpOHA.
XapakTepucTuKa EHepreTHYHOTO CTaHy eIeKTPOHA KBAaHTOBUMU YHcIaMu. [IOHATTS eHepreTHIHOTO
piBH#, MmipiBHA, aToMHO1 opOitani. [Ipunuun Ilayni i eMHICTh €NEKTPOHHUX PIBHIB Ta MiAPIBHIB.
[IpaBuna I'ynna i KieukoBcbkoro.

Tema 5. Ilepioouynuii 3axon /1. Menoenecea ma nepioouyna cucmema (2 200uHu).




[Mepioguunnii 3akon JI.I.MennmeneeBa Ta #oro 3aranbHOHaykoBe 3HaueHHs. CTpyKTypa
NEepi0IMYHOT CHCTEMH eJIeMEHTIB. Maii Ta BEeJHMKi Mepioin. TPYIH, TOJIOBHI 1 HOOUHI MIATPYIH. S-,
p-, d-, f-ememenTH Ta ix po3MiuieHHs B mnepioanyHiid cucteMi. OCOOIMBOCTI ENEKTPOHHOT OyIOBH
aTOMIB €JIEMEHTIB TOJIOBHUX Ta MOOIYHUX MIATPYN. 3MiHa BIACTUBOCTEH XIMIYHHMX €JIEMEHTIB Ta iX
CIIOJIYK I10 Iepioax Ta rpymnax.

Tema 6. Ximiunuii 36’330k i 6y008a monexyn (2 200unu,).

KinbKicHI XapakTepUCTUKH XIMIYHOTO 3B’S3KY: JOBXKHHA, KPATHICTb, €HEPris, MOJSPHICTD,
BaJIGHTHI KyTH. Tunm XximiuHoro 3B’s3Ky. KoBanentHuii 3B’s30k. KBaHTOBO-MeXaHIUHI METOAU
TPaKTYBaHHS XIMI4HOTO 3B’513Ky. MeTo ] BaJleHTHHX 3B'sI3KiB. OCOOIMBOCTI KOBAaJIEHTHOTO 3B’ S3KY -
HAaCHYYBaHICTh Ta HANPSIMHICTHB. J[OHOPHO-aKIENTOPHUN MEXaHI3M YTBOPEHHS KOBAJEHTHOTO
3B’s3Ky. [loHATTS mpo meron MoJiekynspHUX opOiraneil. loHHui 3B’S30K, HOro 0COOIMBOCTI.
Bonanesuii, Meraniunuit 38’ 430K. [IpoBiqHUKY, HATIBOPOBITHUKY, A1€JIEKTPUKH.

Tema 7. Tepmoounamixa ma mepmoximisi (2 200unu,).

3aKkOHOMIPHOCTI Tmepeliry XiMIiyHUX peakuid. XiMmiuHa cuctema, ¢a3za, KOMIIOHEHT.
Knacudikanis xiMiyHUX peakiii. BHyTpimiHs eHepris Ta eHTanbiis. 3aKkoHU TepMoxiMmii. EHTanbnis
YTBOpPEHHS XIMIYHUX crnoJiyk. [IoHATTS mpo eHTpomito. 3MiHA €HTpOMii B XIMIYHHUX MpoIecax.
Binpna enepris ['100ca Ta 1i 3miHa. HampsimiieHIiCTh XIMIYHHMX peakiiii. YMOBH CaMOYHMHHOTO
nepediry XiMiuHUX peakiii.

Tema 8. Kinemuka ximiunux npoyecis. Ximiuna pisnosaza (2 200unu).

XiMiyHa KIHETHKa Ta piBHOBara. XiMiuHI peakilii B TOMOr€HHHX Ta F€TEePOT€HHUX CUCTeMaXx.
HIBUaKICTE TOMOT€HHUX peakiiiid. @akTopu, 10 BIUIUBAIOTH HA MIBUAKICTh XIMIYHOT peakilii. 3aKoH
nirounx Mac. KoHcTtaHTa MBUAKOCTI. 3aJISKHICTh MIBUAKOCTI peakilii Big Temmeparypu. [loHATTS
PO CHEPreTUYHUM Oap’ep 1 eHeprito akTuBailii. MOJeKyIApHICTh Ta MOPAOK peakiii. [ToHATTs
npo MexaHi3M peakitii. [lorsaTTs mpo katamiz. ['oMoreHHui Ta TeTeporeHHHi Kartami3. XiMidHa
pIBHOBara, KOHCTaHTa piBHOBaru, 3MimieHHs piBHoBaru. [Ipunnumn Jla-IllaTense 1 #ioro 3HaYeHHS B
ximii. Bruiue 30BHIIHIX (akTOpiB HA 3MIIIEHHS XIMIYHOT pIBHOBAry.

Moayas 2. Ximist e1eMeHTiB Ta ix cnoayk. I'eoximist.
Tema 9. 3azanvui enacmueocmi po3uunis (2 200utuL).

®i3uyHI  BIACTUBOCTI  PO3YMHIB. 3arajibHi  YSABJIEGHHA TMpPO  JUCIEPCHI  CHUCTEMH.
XapakTepucTHKa PO3YMHIB Ta CIIOCOOM BHUPaKEHHS iX CKiany. PO3UMHHICTH TBEPAWX, PIIKUX Ta
ra3yBaTHX PEYOBHMH Y piAuHax. BIUIMB Ha pO3YMHHICTH KOMIIOHEHTIB PO3UMHY, TEMIEpaTypH Ta
THUCKY..

Tema 10. Pozuunu neenexmponimie ma meopis eieKkmpoiimuyHoi oucoyiayii (2 2oounu,).

Po3uunu Heenextpomitie. Jliarpama ctany Bojau ta npasuiio a3 [i66ca. OCMOTUYHUI TUCK.
3akon Bant-T'odda. Pozumnu enextpomitiB. CuibHI Ta cnalki enektpounitu. EnexrpoiniTiyna
mucomianis. CTyniHb Ta KOHCTaHTa Aucouiallii ciabkux enekTpotiTiB. Peakiii ioHHOro oOMiHY B
po3unHax. loHHU# nOOyTOK BOoaM. BoaHeBmii mokaszHuk cepenoBuina. [Hamkatopu. [TOHATTS mpo
Oydepni po3zunnu. 1o6yrok pozunHHocTi. ['igpomni3 coneit. KonoinHi pozunnm..

Tema 11. Ocnosu enexkmpoximii (2 200unu).

Enexktponni norteHumianu. PiBHoBara Ha Mexi MeTan-po3uvH. CTaHAapTHUH BOJHEBUM
enekTpol. EnexkrpoxiMidyHMi paj Hanmpyr MeTainiB. ['anbBaHiuHI enemeHTH. Enexrpopymiiiina cuna
rajpBaHIYHUX eneMeHTiB. PiBHAHHA HepHcra. AkymynsaTopu Ta nanuBHi eneMeHTH. Ilonspizaris
eNleKTpoiB. EnexTposi3 po3uuHiB Ta po3miiaBiB el1eKTpoiTiB. I1ociaiqoBHICTE pO3PSKEHHS 10HIB.
3aKOHHU eJIEKTPOJi3y. 3acTOCYBaHHS €JIEKTPOJi3y B MPOMUCIOBOCTI. ONEepKEHHS Ta OYUCTKA
MeTaniB. ["alibBaHOCTErIs Ta rajlbBaHOIIACTHKA.

Tema 12. Teopis okucHo-8i0HO8HUX npoyecis (2 200uHuU).

OxucHO-BiIHOBHI peakiii. [IoHATTS MOTeHUiaNy iOHI3allii, CMOPIAHEHOCTI O ENeKTPOHY,
€JIEKTPOHETaTUBHOCTI Ta CTYMiHA OKHCIeHHS. OKMCHUKU Ta BITHOBHUKH. THUIIM OKMCHO-BITHOBHUX
peakuiii. KommuekcHi  cnonyku. BHyTpimHs 1 3aBHIIHA — KOOpAuHaUiiiHI  cdepu.
KommuiekcoyrBoproBaui. Koopaunaniitne uncno. KaTioHiTH, aHIOHITH Ta HEMTpalbHI KOMIUIEKCH.
Tema 13. Ocnosu eeoximii (2 200unu).



I'eoximis sIK HayKa MPO PO3MOBCIOUKEHHS Ta MIrpallilo XiMIYHUX E€JIEMEHTIB y reocdepax.
PosnoBcrokeHHICTS  eneMeHTiB. Mirparisi eJIeMeHTIB: MexaHiuHa, (i3MKo-XiMiuHa, OloreHHa,
TeXHOTeHHa. ['eoXiMis YTBOpPEHHsI Ta E€KCIUTyaTaliil MOKJIaIiB KOPUCHUX KomaiuH. PerionanbHa
reoximist. [IpuknaaHa reoximisi.

Tema 14. Ximia memanie ma ix cnoayk (2 200unu).

3arasibHa XapaKTEHPUCTHKA MeTaniB. [loJoKeHHs MeTanmiB y MepioguyHii CHUCTEeMI.
Oco0nmBOCTI €IeKTPOHHOI OyHOBH aroMmiB. BaJeHTHICTH Ta CTYImiHb OKHCIeHHs. DizuyHi Ta
XIMI4HI BIIACTHBOCTI, iX 3MiHa 1O Tpymnax Ta mnepiogax. @opMu 3HAXOHKEHHS METAIIB Y MPUPO/IL.
3aranpHi MeToAW AOOYBaHHS Ta OYMCTKH MeTamiB. Koposis meramiB Ta crnocoOu 3axuCTy Bif
Koposii. Ormsg BiuactuBocTe MertadiB. JlykHi Meranu. bepimiii Ta JTy)KHO3eMENbHI MeTallu.
Tepaicts Boau.. Metanu [I-1V rpymu.

Tema 15. Ximia nememanie ma ix cnonyx (2 200unu).

3aranpHa XapakTepucTuka HemeraniB. [loyokeHHs y meploguyHili cucteMi, 0COOIMBOCTI
€JIEKTPOHHO1 OYyJOBU aTOMIB, BaJEHTHICTh Ta CTYNEHI OKHUCIEHHSA. 3MIHA KHCIOTHO-OCHOBHUX
BJIACTHBOCTEH OKCHIIB 1 TJIPOKCHUJIB MO rpymnax 1 nepiojgax. ®opmu 3HaXOMKEHHS y HPUPOIL
Ormsin BmactuBocTet HemeraniB: ['igporeH, OKCUTEH, BOJA, TajoOreHH, XaJbKOTCHH, EJIIEMEHTH
niarpynu Hitporeny, KapGony.

6.2. CTpyKTYypa HaBYAJbLHOI AW CHUILTIHA

KinbkicTh roanH
dopma HaBUYAHHS: JICHHA

y TOMY YHCIIi
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1-ii cemecTp
Monyasb 1
Tema 1. Amommno-monexynapre uerts (2 200uHU). 6 2 4
Tema 2. Ocnoeni 3axonu ximii (2 200unu). 10 2 4 4
Tema 3. Knacu neopeaniynux cnonyx(2 coounu). 5 2 3
Tema 4. Byoosa amomie i cucmemamuxa Ximiynux | 5 2 3
enemenmis (2 200u).
Tema 5. Ilepioouunuii zaxon J[.IMenoenecea ma | 5 2 3
nepioouyna cucmema (2 200uHu).
Tema 6. Ximiunuii 38’s30k i 6yoosa monexyn (2| 5 2 3
200UHU).
Tema 7. Tepmoounamixa ma mepmoximis (2 200unu). 5 2 3
Tema 8. Kinemuka ximiunux npoyecie. Ximiuna | 9 2 4 3
pisHosaza (2 200unu).
Mo tyiibHa KOHTPOJIbHA poOOTa
Pazom 3a Mogynes | 50 16 8 26
Moayab 2
Tema 9. 3acanvui én1acmuseocmi po3uunie (2 200uHu). 5 2 3
Tema 10. Po3uunu Heenekmponimie ma meopis | 9 2 4 3
enexkmponimuunoi oucoyiayii (2 200unu,).
Tema 11. Ocnosu enexkmpoximii (2 200unu). 7 2 2 3
Tema 12. Teopis oxucno-6i0HoéHux npoyecie (2| 5 2 3
200UHUL).




Tema 13. Ocnosu eeoximii (2 200unu). 5 2 3
Tema 14. Ximia memanie ma ix cnoayk (2 2coounu). 5 2 3
Tema 15. Ximisa nememanie ma ix cnoayk (2 200unu). 4 2 2
MoynbHa KOHTPOJIbHA POOOTa
Pazom 3a Mmomyns | 40 14 6 20
Paszom 3a cemecmp | 90 30 14 46
3a04Ha ¢gopmMa HAaBYAHHS
KinbkicTs roany
@PopMa HaBYAHHS: 3204HA
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1-it cemectp
Monayas 1
Tema 1. AToMHO-MOJIEKYJIsIpHE BUCHHS (2 TOUHM). 7,5 0,5 5
Tema 2. OcHOBHI 3aKOHU XiMii (2 TOJHUHN). 55 0,5 2 5
Tema 3. Kitacu HeopraHigaux croJiyk(2 roJInHm). 6,5 0,5 5
Tema 4. BymoBa artomiB 1 cucTemMaThka XIMIYHUX | 5,5 0,5 5
eneMeHTIB (2 rouH).
Tema S. Tlepiogumunmii 3akon J[.I.MenneneeBa Ta 6 1 5
nepiognyHa cucreMa (2 roauHM).
Tema 6. Ximiunuii 3B’s130K i OymoBa mojekyn (2| 6 1 5
TOJINHH).
Tema 7. TepmoauHamika Ta TEpMOXiMis (2 TOIUHU). 6,5 0,5 5
Tema 8. Kinernka XiMiyHuUX mporeciB. XimiuHa | 5,5 0,5 5
piBHOBara (2 roauHM).
MoyiibHa KOHTPOJIbHA POOOTa
Pazom 3a Mmogyns | 47 5 2 40
Monyab 2
Tema 9. 3arayibHi BIaCTUBOCTI PO3YMHIB (2 TOJUHM). 45 0,5 4
Tema 10. Po3unHuM HeEeNeKTpOJITIB Ta Teopis | 6,5 0,5 6
EJICKTPOJIITUYHOT nucortianii (2 roauHn).
Tema 11. OcHoBu enekTpoximii (2 roguHm). 6,5 0,5 6
Tema 12. Teopis okucHO-BimHOBHHX mpomeciB (2| 9 1 2 6
T'OJIMHH).
Tema 13. OcHoBu reoximii (2 TOIUHM). 7 1 6
Tema 14. Ximis MeTaliB Ta iX Coayk (2 roJuHN). 6,5 0,5 6
Tema 15. Ximis HemeTaliB Ta X CHONIYK (2 TOOUHM). 7 1 6
MoaynbHa KOHTPOJIbHA po0OoTa
Paszom 3a Mmomyne | 43 5 2 36
Pazom 3a cemecmp | 90 10 4 76

6.3. Temu 1a6opaTOpHUX 3aHATH (IeHHA (P)OPMA HABYAHHS)
3 TUCHHUILTIHM «XiMifl 3 0CHOBAMH reoximii»

Bup 3anarrs Tema i1 Ha3Ba po60OTH

Kinekicts

Jlireparypa




TOJIUH

Moayas 1. 3aranbHa ximis. OCHOBHI 3aKOHU

Ximii
JIaGopaTopHa Tewma. IlpaBuna texHiku Oe3meku mpu poOOTI B 4 [11, 17]
pobota Nel XiMiuHii ~ maboparopii. OCHOBHI  IOJOKEHHS

ATOMHO-MOJIEKYJISIPHOTO BUCHHSI. 3akoHU

crexiomeTpii. OCHOBHI KJacH HEOPTaHIYHUX

CTIOJIYK.

ExcniepumenTanpHa poboTa.

BusHaueHHs BITHOCHOI MOJICKYJISPHOI  Macu

KapOOH JIOKCHU]TY.

[11] Hocmin Nel, ¢.27.

Bu3HaueHHS MacoBOi YacTKH BOJAH B MiJHOMY

KyIHopoci.

[11] Hocmig Ne2, ¢.29.
JIaGopaTopHa Tewma. IlIBunkicTh XiMiuHUX peakiiid. EHeprernka 4 [11, 17]
poboTa Ne2 XIMIYHUX peakiii. XiMi4Ha piBHOBAra.

ExcniepumenTanbHa po6oTa.

®dakTopH, MO BIUIMBAIOTh HA MIBHJKICTH PEAKIIIi.

3aKoH AII0YUX Mac.

[11] Hocmim Nel, c.46, mocmim Ne2, c.48, mocmin

Ne3, c.49.

Ximiuna piaoBara. [11] ocmixg Nel, c.55, mocmin

Ne2, c.56.

Monyas II. Ximisi ejiemMeHTIB Ta IX CHOJIYK.

I'eoximist
JlabopaTopHa PO3UYHHIB €JICKTPOJIITIB Ta HeeleKTpoiTiB. Teopis 4 [11, 17]
pob6oTta Ne3 €JICKTPOJIITUIHOT TUCOITIaITii.

ExcrniepumenTtanbHa po6oTa.

Poszumnm. [11] Hocmig Nel, ¢.60, mocmin Ne2, ¢.62,

mociig Ne3, ¢.62.

Po3unan enexrpomitie. [11] Jocmim Nel, c.68,

pocimig Ne2, ¢.69, mocimim Ne3, ¢.70, mocmim N4,

¢.70, mocaixg Ne6b, ¢.71.
JlaboparopHa Tema. OkucHO-BITHOBHI MpoIecH. TUITH OKHCHO- 2 [11, 17]
poboTa Ned BiTHOBHUX peakiliif. @opmyna HepHcra.

EnexTpomni3 po3iaBiB Ta po3unHiB. 3araibHa

xXapakTeprcTrka MetajiiB. Kopo3is meraiis.

l"anpBaHIvYHI €IEMEHTH

ExcniepumenTansHa po6oTa.

OkuCHO-BiTHOBHI  mporiecH. Enekrpomiz. [11]

Hocaig Nel, ¢.76, mocmig Ne2, c¢.77, mocmim Ne3,

c.77, mocaig Ne5, ¢.78.

Bceporo: 14
6.4. CamocrTiiina po0oTa cTyaeHTa
Ne 3micT Jlireparypa

Monayas 1 (16 roaun).




1 OCHOBHI ITOHSATTS Ta 3aKOHH I'e0XIMii. [1], u.Il, po3x.1
[2], po31.9
[4], rn.8, po3a.8.1
2 BynoBa artomiB i wmounekyn. KsantoBo-mexaniune | [4], po3n.5
MOsICHEHHSI OyTOBH aTOMIB. [2] po3n.9
[5] T3
3 [TepioguuHuii 3aKOH i mepiognyHa cucrteMa XiMiyaux | [1], rn.3, 4.1
€JIEMEHTIB. 3B'I30K OyJOBU aTOMIB 3 TeEpIOAWYHOO | [2], po31.8
CHUCTEMOIO XIMIYHUX €JICMCHTIB. [5], .3
[4], 1.8, po31.8.2-8.4
4 XimiuHu# 3B'I30K 1 ioro Tunu. KoBanenTauii 38's130k. | [1], u.1, po3a.2
BonneBwuit Ta noHOpHO-aKenTOpHUM 3B'sa3ku. lonnuii | [5], po3n.4
3B's130K. MeTariuHmii 3B'130K. [4], po371.6,7
5 Merona molnekyasipHUX opOitanei B Teopii ximiuHoro | [1], 4.1, po3a.2
3B'S13Ky. MDKMOJIEKYIISIPHI CHUJIH B3a€MO/III. [5], po3n.4
[4], po371.6,7
6 Enepreruka xiMiyHUX peakiiil. 3aKOHOMIPHOCTI iX [4], po3n.3
nepebiry. TepmoanHaMiuH1 QyHKIIII. [2],po3a.5
[1], 9.1, po3n.5, r.1,2
7 Karaniz Ta katanituani nporecu. Teopii karanizy. [4], rn.3
KonoinHi po3unHu Ta ix MpakTU4YHE 3HAYEHHS. [5], .5
[1], 4.1, Tn.4
8 OKHCHO-BITHOBHI MOTEHIIIAK. XIMIYHI JpKepera [1], TL.6;
ctpymy. Enexrpomnis. [2], po3na.14;
[4], po3a.5
Monyasb 2 (14 ronun).
9 OCHOBHI TOHATTS Ta 3aKOHU T'€OXIMil. [1], u.Il, po3x.1
[2], po3a.9
[4], 1.8, po3x.8.1
10 Cucremarrika 1 HOMEHKJIATypa HEOPraHiyHuX cronyk. | [4], po3n.9; [13]
11 XiMis €JIEMEHTIB Ta iX CITOJIYK. [1], 9.2, po3a.2, 1. 10 (1-4)
[2], po3n.3, c.64-68
12 [TigroroBka 10 MOIYIHHOT KOHTPOJIBHOT pOOOTH [1-10]

7. IHCTPYMEHTHU, OBJIA/IHAHHS TA IIPOI'PAMHE 3ABE3IIEYEHHS,
BUKOPUCTAHHS SAKUX ITIEPEJIBAYA€ HABYAJIBHA JUCHUIIJITHA
Texuiyni 3aco0u: MynbTUMeniiHUN TIPOEKTOP, IEPCOHATBHI KOMIT I0OTEPH, HOYTOYKH,

[Iporpamue 3ab6e3neuenns Windows 10, Microsoft PowerPoint.

Inpopmayinini mexnonoeii ma sacobu omnain nasuanns: npukiaaani nporpamu (MS Office
2010, MS Windows XP), cucrema enexkrponnoro Hasuanus Moodle https://e-learn.uzhnu.edu.ua,
€JIEKTPOHHA MoImTa Ha 0a3i r1o6adbHUX 1HPOPMALIHO-KOMYHIKAIMHUX MOPTaliB, BHYTPIIIHSI
KopropaTHBHa enekTpoHHa mnomrta YxHY; enekrponnuit penosutapii JBH3 «YxHY»
https://dspace.uzhnu.edu.ua/jspui, caiit ¥YxHY https://www.uzhnu.edu.ua, inpopmariiiiHi pecypcu B
Mmepexi [HTepHer.

Obnaonanna: cymuibHa maga — 3 mr., [Hapa mydensna — 2 wr., opBakymHuii Hacoc — 1
mr., [lepucranstuynuit Hacoc — 1 mt., BBakyymuinit Hacoc — 1 wT., Turparop T-201 M1 — 1 .,
Ionomerp yniBepcanbuuit €B-74 — 1 wr., lonomerp M-135 — 1 wrt, pH-merp pH-121 — 2 mT.,
BumiproBau teruoemuocti UT-C-400 — 1 mT., AHamITHYHI €1EKTPOHHI Baru — 2 mT., XiMmikKa -
TeXHI4H1 Baru — 2 mT., Mikpoamnepmerp — 2 wrt., [Ipunaay 1uis BUMIpioBaHHS TeMIepaTypu 5 MIT.,
Huctunarop /13-4-2 — 1 wr., biguctunsarop bJ-2 — 1 wr., Yasrparepmocrar YT-121 — 2 .,
ionomerp M-135, pH-metpu pH-121.



https://e-learn.uzhnu.edu.ua/
https://dspace.uzhnu.edu.ua/jspui
https://www.uzhnu.edu.ua/

8. PEKOMEHJOBAHI JI)KEPEJIA IH®OPMAIIII
OcHoBHa JliTepaTypa
1.H.C.AxmetoB. O0miast u Heopranuyeckas xumus. M.: Beicmas mikomna, 1988
2.T'omy6 A.M. 3aranpHa Ta Heopraniya X, 4.1. - K.: Bun-so K1Y, 1968.
3.I'onmy6 A.M. 3aranbHa Ta Heopranivna x, 4.2. - K.: Bug-so KJ1VY, 1970.
4.B.C.Teneryc, O..bonak, O.C.3apeuntok, B.B.Kimxubano. OcHoBu 3araibHoi ximii. JIpBiB: CBiT,
2000.
5.5.A. Yraii. O6masg xumus. M.: Beiciias mikona, 1984.
6.51.A.Vraii. Heopnannueckas xumus. JI.: Xumus, 1989.
7.Kotton @., Yunkuucon . CopemenHasi Heopranudeckas xumus (B 3 gact.). - M.: Mup, 1969.
8.Hekpaco b.B. OcHoBbI 00m1e# xuMun (B 3-X Tomax). - M.: Xumus, 1973-1974.
9.Cnenb6o VY., Ilepconc T. Obmas xumus. M.: Mup, 1979.
10.I'minka M.JI.. 3aranpHa ximis. —K.:Buma mkona, 1982. -608c..
JonomixHna Jirepatypa
11.Kotyp B.4. Ximis. IIpaktukym: HaBuaneuuii nocionuk. —JIsBiB: JIHY, 2004. -237c.
12.I'purop’eBa B.B., Camiitnenko B.M., Cuu A.M. 3aranpna ximis. —K.:Buma mixona, 1991. -431c.
13.PomanoBa H.B. 3aranpHa Ta Heopraniuna ximis. —K:Buma mkoma, 1988. -432c¢.
14.®posos B.B. Xumus. Yaednoe nocodue s By30B. —M:Bricmrast mikona, 1986. -543c.
15.I'muaka H.JI. 3amaum w ympaxuenuss mo oOmiet xumuu. /Ilox pen. B.A.PabunoBuua. —JI.:
Xumus, 1988. -272c.
16. Uynnak C.YO., Jlengen B.I'., bazens S.P., bapuiit 1.€. KonkypcHi TecTOBi1 3aBmaHHS s
BCcTynHUKIB. Ximis. —Yxkropoa: YxxkHY,. 2005. -168c.
17.bapuiit 1.€, Manaxoscbka-Pocoxa T.O. Meroauusi po3poOKu 10 TPOBEACHHS 1a00paTOPHOTO
MPAaKTUKyMY Ta CaMOCTIHHOT poboTu cTynaeHTiB 3 Kypcy “Ximis” JABH3 «YxHVY». - Vxkropon —
2013.-73 c.
18.'onmb0Opaiix 3.E. CoopHUK 3a1a4 1 ypaKHEHUH 1o XuMuHu. M.: 1987,

Indopmauniiini pecypcu B mepesxki InTepHer

http://www.chemistry.in.ua/
http://chemistry-chemists.com/
https://nptel.ac.in/courses/104/103/104103069/
http://www.alhimikov.net/
http://www.hemi.nsu.ru/index.htm
https://xumuk.ru/



