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1. Onuc HAaBYAJILHOI AUCIHUILTIHA

XapakTepucTuKa HaB4YaJIbHOT
HalimenyBanHs lNasy3b 3HaHb, HALIPSIM JUCUUTUTIHA
[IOKa3HUKIB IIITOTOBKH, OCBITHIN CTYITIHB
neHHa ¢gopma | 3ao4Ha Gopma
HaBYaHHS HaBYaHHS
["any3p 3HaHb
KinekicTs kpeauris 4 mudp T 1 «10 INpupomauui HOPMATHBHA
1 ¢ pea (bp anys 0 PUpOA (HOpMaTUBHA, 32 BLOOPOM)
HAYKH»
Mopynis — 2 Pik miaroroBku:
. . o 1 | 1
3MICTOBUX MOOYIIB — 3 CreriajpHICTh KO CeMeCTp
— crnemianbpaocTi «101 Exomoriss»
3aranpHa KiIbKiCTh TOAUH - 2 ‘ 2
120 Jlexmii
32 rog. ‘ 4 ron.
[TpaxTruni
16 rog. ‘ 4 rop.
THXXKHEBUX TOIUH IS . -
. [TowyaTtkoBoTO (MOJTOAIINIA JlabGopaTopHi
JeHHO1 popMU HaBUAHHS:
ayJAUTOPHUX 80 6aKaJIaBp) P1BHA BI/IHIO.I' OCBITHU 32 ron. —~ 2 ron.
camocTiiiHO1 poboTu — 40 Camocriiina pobora
40 rog. | 104 rog.
Bun xontpono:  3aiik

CmiBBITHOIIEHHS] KUTBKOCTI TOJAMH ayJUTOPHUX 3aHATh JO CAMOCTIMHOI Ta
1HIMB1AyaJIbHOI pOOOTH CTAaHOBHUTD:

JUTst IeHHo1 (hopmu HaBYaHHS — 67 % ayIUTOpPHUX 3aHATh, 33 % CaMOCTIHHOT Ta
1HIMBIAyalIbHOI pOOOTH;

it 3a04HOi hopmu HaByaHHS — 10 % aynuropHux 3aHsaTh, 90 % camocTiiiHOT
Ta IHAWBITyaIBHOT POOOTH.
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2. MeTa Ta 3aBJaHHA HABYAJIBHOI JUCIHHUILTIHHA

MeTtor0 HaBYaJbLHOI JAUCHUILIIHM € (OPMYBaHHS TEOPETUYHOTO Ta
MPAKTUYHOTO PIBHS CTYACHTIB, HEOOX1THOTO IS OCBOEHHS CIICIIAIBHUX TPEIMETIB,
7ie BAKOPUCTOBYETHCS XIMIUHUHM aHAaJ13 MPUPOJAHUX Ta IITYYHUX 00’ €KTIB.

3aBIaHHAIMH BUBYECHHS HABYAJbLHOI JUCHHUILTIHH €:
- (hopMyBaHHS TEOPETUUHUX Ta MPAKTUYHUX YSBJICHB JIJIS OpraHizallii Ta MpoBeICHHS
71a00paTOPHOTO XIMIYHOT'O EKCIIEPUMEHTY;
- BUBUHTH OCHOBHI METOAM 1JAeHTU(IKAIlI PEYOBHH, KIJbKICHOTO BH3HAYCHHS
PEUYOBHH,;
- OBOJIOJIITU OCHOBAMH METPOJIOTTI.

3MICT HaBYaJIbHOI AWCIMILUIIHK HampaBleHWM Ha (OpPMYBaHHS HACTYIHUX
KOMIIETEHTHOCTeH, BU3HAYCHNX CTaHIApTOM BHINOi OCBITH 31 cmemiambHocTi 101
«Exonorisi»:

K10. 31aTtHICTh 4O KPUTUYHOTO OCMUCJIEHHSI OCHOBHHMX TE€OPid, METO/IB Ta

MPUHITUITIB PUPOJHUYHMX, MATEMAaTUYHUX Ta COI1aJIbHO-€KOHOMIUHUX HayK.

K11. 31aTHICTh 70 OIIHKY BIUIMBY HA JTIOBKLUJIJIS IIPOIIECIB TEXHOT'CHE3Y,

BUSIBJICHHS €KOJIOTTYHUX PU3UKIB, IOB’SI3aHUX 3 BUPOOHUUOIO JISUIBHICTIO.

OtpumaHni 3HaHHS 3 HABYAIBHOI AWCIMIUIIHA CTAaHYTh CKJIAJOBHUMHU HACTYITHUX
NporpaMHMX pe3yJbTaTiB HaBUYaHHS 3a CIEIiadbHICTIO Koj cremiaasbHocTi 101
«Exomnoris»:

ITP02. Po3ymiHHS OCHOBHUX WPHHIIMIIB, KOHIEMIIW, MmpodieM B cdepi
€KOJIOT'11, OXOPOHHU JIOBKIJUIS T4 ONTUMAJILHOTO MPUPOJOKOPUCTYBAHHS.

IIP03. HaBuuku OIIHKM CTaHy [JOBKULIL Ta 1HCTPYMEHTAJIbHOIO 1
71a60PaTOPHOTO KOHTPOJIIO.




MIHICTEPCTBO OCBITH  HAYKH VKPATHU ®-23.07-
JKuroMupchKa JEPKABHUU YHIBEPCUTET « )KUHTOMUPCBHKA IOJITEXHIKA» 05.01/101.00.1/MB/OK7-
noJiTexHika Cucrema ynpapiainas sikictio Binnosinae JICTY ISO 9001:2015 2021
Exsemnaap Ne 1 Apk 1614

3. [Iporpama HaBYAJIbHOI TMCUHUILTIHH

3micToBuii Moayab 1. OCHOBHI po3/iiM 3arajJbHOI XiMil.

Tema 1. OcHoBHI MOHATTA i 3axkoHM Ximii. bynoBa aromis. Ilepiognunmii
3aKOH I cucTreMa esqeMeHTIiB. Ximiunuii 38's30k. K10. ITP02.

PedoBuHM — KOHKpeTHI popMu Marepii, XiMIYHUN TpoleC, SK MEePEeTBOPEHHS
pedyoBUH. OQUMHUII BUMIPIOBaHHS B XiMii. BU3HaueHHs aTOMHUX Ta MOJIEKYJISPHUX
Mmac. EKBIBaJIeHT MPOCTHUX 1 CKJIATHUX PEYOBUH.

CrexioMeTpUYHI 3aKOHU. 3aKOH 30€peXEeHHS Mach PEYOBHH MPU XIMIYHHX
MEPETBOPEHHSX. 3aKOH CTAJOCTI CKJIaay PEYOBHH. 3aKOH KPAaTHUX BIIHOIIEHB. 3aKOH
€KBIBAJICHTIB. 3aKOH ABOTaJIpo 1 HACTIAKY 3 HHOTO. 3aKOH 00’ €MHUX BiHOIICHB I €ii-
JIroccaka.

Snepua monens atoma. OCHOBHI MPUHIIMIIKM KBAaHTOBOI MexaHiku. EnexrpoHHa
XxMapa, aroMHa opOitaib. CTpYKTypa eJIeKTPOHHOI 000JOHKH aToMa, KBAaHTOBI YKCIIA.
[Mpunnun Ilaymi, mnpaBuno Xynna, npaswia KieukoBcskoro. IlocininoBHICTE
3aIMIOBHEHHS €HEPTreTUYHUX PIBHIB 1 MMiIPIBHIB aTOMIB.

[lepiognunuii 3akoH 1 cucTema ejneMeHTiB. [lepiomuyHi BIACTUBOCTI aTOMIB
€JIEMEHTIB: eJeKTpOHHAa Oy/noBa aTOMIB, €HEpris 10HI3aIli, CHOPITHEHICTH 0
€JICKTPOHA, Pa/IlyCH aTOMiB, 10HIB, €JIEKTPOHETaTUBHICTb, CTYIIIHh OKUCHCHHS.

[lepioanuHi BIIACTUBOCTI CKJIAIHUX HEOPTraHIYHUX peuoBUH. OKCHUIIU, HITPUIH,
KapOiu, TIAPOKCHUAM, COJi, iX XIMIYHI BJACTHUBOCTI, MEPIOAUYHICTH 3MiHH,
BJIACTUBOCTEM.

[Ipupona, Bumu 3B‘a3Ky, uoro mapamerpu. KoBajileHTHMH 3B‘A30K
BJIACTMBOCTI, METOJ BaJeHTHUX 3B sA3KiB. CrocoOW YTBOPEHHS 3B‘S3Ky, HOTO
HacHW4eHICTh. HampaBieHICTh KOBAJIEHTHOTO 3B‘S3Ky, TiOpuUau3allisi aTOMHHUX
opOitaneii, reomerpuuHa (opma wmoisekya. lloJspHICTE KOBaJEHTHOTO 3B S3KY,
JUTIOJIbHUI MOMEHT 3B ‘SI3KY, TIOJIAPHI 1 HEMOJISIPHI MOJICKYJIH.

Bonunesuii 3B‘s130k. MixkMolleKyasipHa B3aeMOJis, i BUAM — OUCTIEPCIHHA,
opieHTaIliiiHa, 1HAyKHiiHA. loHHWN 3B‘s30K. MertamiyHuii 3B'ss30K. BriactuBocTi,
EHEPTis KPUCTAIYHOI PEUTiTKH, KOOPAUHAIIIIHE YHCTIO.

Tema 2. OcHOBHI NOHATTH XiMiyHNX TepmoauHamiku. K10. ITP02.

Po6ota. BayTpimins enepris Ta eHtanbiig. Tepmogunamiuni ¢yskiii. [Teprmmit
3aKOH TEpMOJAWHAMIKM. 3akoH Il'ecca Ta HACHiAKM 3 HBOTO. TepMOXIMIYHI
po3paxyHku. TernoeMHicTh. BusnauenHs temnoBux edekrtiB. Jlpyruii 3akoH
TepMoauHaMiku. EHTportis, sik Mipa He3BOpOTHOCTI mporiecy. BinpHa enepris ['166ca.
3miHa eHTpomii Ta BiTbHOT eHeprii ['160ca. HampasieHiCTh XiIMI9HOTO TIPOIIECY.

[IBUAKICTh TOMOI€HHHMX XIMIYHHMX peakmiii Ta ¢dakTopu BiJ SKHX BOHA
3a5ieaTh. 3aJEKHICTh MIBUIKOCTI Peakilli BiJ KOHIIEHTpaiii. 3aKOH IF0YMX Mac.
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Oco0nmBocTi TeTeporeHHUX mporeciB. Mexanizm peakuii. [lopsgok peaxiii.
[IpaBuno Baut-I'odda. Enepris aktuBarii. 3BopoTHI peakxiiii. XiMiyHa piBHOBara B
TOMOTEHHUX Ta TeTeporeHHux cuctemax. Koncranta piBHoBaru. [lpunummmn Jle-
[Iaremnspe.

3micToBHUI Moay. b 2. BaacTuBocTti po3unHiB. OKHCHO-BiTHOBHI peakiii B
HABKOJIMIIHbOMY Ceped0BHUIIi

Tema 3. KouairatuBHi BjaacTtuBocTi po3uuHiB. Cnocodu BHpa)KeHHS
KoHueHTpauii peuosunu. K10. ITP02.

Po3unnn, ix knacudikanis. Boma, sk po3unHHUK. [loHATTS mpo KoJoiAHI
CUCTEMH, IX pI3HOBUAM. BiacTuBOCTI KOJOiZHMX po3uMHIB. CriocoOM BHpaKEHHS
KOHLIEHTpauii po3uuHiB. TemnoBl npouecu npu po3zunHeHHi. OcMoc, 3akoH Bant-
l'opda. Tuck HacuueHoi mapu PO3YMHHUKA HAJ PO3YMHOM. 3akoHW Payrs.
Temneparypa KuIliHHS Ta 3aMep3aHHs po3urHIB. EOyniockomiyHa Ta KpiOCKOIIYHA
KOHCTaHTU. AHTU(DPU3H.

Tema 4. BractuBocTi po3unniB ejexkrpoJiris. K11. ITP03.

Teopia enexrposituyHoi aucorianii. CunpH1 Ta ciadki enekrpomti. CTyniHb
aucoliaiii Ta KoHcTaHta aucouiaunii. JJoOyrok po3zumHHOCTI. Jlucouiaiiss BoAu
Wonuuii no6ytox moxu. Boxxesuii mokasuux (pH). Tixpoutis comneit.

Tema 5. OxucHoBaJLHO-BiAHOBHI peakuii. K11. ITP03.

[TonsaTTss mpo mponecu OKUCHEHHS-BITHOBIEHHS. CTyliHb OKUCHEHHs. MeToau
CKJIQZJaHHSl PIBHAHb OKHCHIOBAJIbHO-BIJHOBHUX peakmid. MeTol eIeKTpOHHOIO
Oanancy. Tunum peakiiii OKHCHEHHS-BiTHOBIEHHsS. dakTopu, SKi BIUIMBAIOTH Ha
nepedir  OKHMCHIOBAJbHO-BIJHOBHUX  peakiiii  Ejaexkrpoximiuni  mpouecw.
Enexrpoais. IloHATTS mnpo eneKTpol, eneKkTpoaHuid mnorteHmian. I[loaBiiiHuiA
CNEKTPUYHUNA 11ap. BumipioBaHHs eJIeKTpoJHUX moTeHmianiB. CraHaapTHUN
BoJHEBUHN enekTpoa. CraHAapTHI €JIEKTPOJHI TMOTEHILIaJM Ta P aKTUBHOCTI
MertaniB. PakTopu BiJ SAKUX 3AJEKUTh BEJIMYMHA EJIEKTPOJHOTO MOTEHLIANY.
Piusunas Hepucra. 'anbBaniuni enementu. O6uucienus EPC. Akymynsropu.

Enextponi3 posminaiB Ta po3unHiB. 3akoHu Dapajnes. [locninoBHICTh po3psy
MOHIB Ta MOJIEKYJl Ha eJeKTpojax. BukopucrtaHHs enekTpoiizy. EnekTpomiTuune
n00yBaHHS METAJIIB Ta CIJIaBIB.

Koposis meraniB ta cmiaBiB. [IoHATTS Ta 0COOAMBOCTI KOpPO3ii METaiB.
Kiacudikariiisi kopo3iiHUX mpolieciB. XiMidHa Ta €JIeKTPOoXiMiuHa Kopo3is. Meroau
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Tema 6. OcHoBH Teopii Ta po3kiiaay koopauHauiiHux cnoayk. K10. I[TP02,
BusHaueHHs1 TOHATTS KomulekcHa cnoayka: 3a I'piHOeprom, SAUMMHUPCHKUM,
babkoMm. BractuBOCTI 1 3aCTOCYBaHHS KOMIUIEKCHHX CHOJYK B XIMIYHOMY aHali3i.
CrifikicTh KOMJIEKCHUX crnofiyk. CTymiHuacTa AMCOIUAIls, CTYMIHYacTe YTBOPEHHS
KOMIUIEKCIB. 3aCTOCYBaHHA B aHalli3l OKpPEeMHX TPyl KOMIUIEKCHHX CIOIYK 3
HEOPTraHIYHUMHU JIiTaHJaMW - aMiakaTd, TaJoreHiau, TIOIllaHaTh Ta IIiaHiaHI
KOMIUTEKCH, (ocdaTHl Komriekcu Tomo. KinbKicHa XapakTepuCTHKa CTIHKOCTI
KOMIUIEKCIB 32 JIOTIOMOTOI0 KOHCTaHT CTIMKOCTI (CTYIMIHYacTi Ta 3arajibHi
KOHCTaHTH). [IpUHIMI METOAIB BHM3HAYEHHS CTIMKOCTI KOMIUJIEKCHUX CIOJYK Y
po3uMHaxX. 3aKOMIUIEKCOBAHICTh, (PYHKIIs yTBOpeHHs b epyma (cepenHe mnirasHaHe
yucno). Merong Jlegena. BB BlIacTHMBOCTEM — LEHTpPalIbHUX  10HIB -
KOMILJIEKCOYTBOPIOBAYIB Ha CTIMKICTh KOMIUIEKCHUX cronyK. Knacugikanist KaTioHIB
METaJIIB 3aJI€KHO BijJl OyIOBH iX €JIEKTPOHHUX OOOJIOHOK. XapaKTep 3MIHU CTIHKOCTI
KOMIUIEKCIB y MeXaX KOXKHOI TPYTIH.

3microBHuid Moay.Jb 3. EjlemenTH HeopraniuHoi ximii. Mirpaunis XiMiyHux
eJIeMeHTiB y Oiocdepi.

Tema 7. Iousarra npo Oiocepy. 3aKOHOMIPHOCTI NMOIMPEHHsSI XiMiYHHX
ejqeMeHTiB B Giocdepi. K11. ITP03.

3agada, Miclle B CUCTeM1 MPUPOJHUYUX HAYK, 3B'SI30K 3 T€OXIMi€l0, 010JI0TI€L0,
€KOJIOoTi€r0; 3aBiaaHHs Hayku. OCHOBHI 3akoHU (0O10T€HHOi Mirpailii, 010JOT14HOTO
Kpyroo0iry, BEKTOpa PO3BUTKY, €IHOCTI OpraHi3My Ta CEpeJOBHIIA, 3arajbHOro
pO3CIIOBaHHsI XIMIYHUX eJIeMeHTIB Tomo). ['omoBH1 3akoHoMipHOCTI (["apkiHca,
yCepeHEHHSI, €BOJIIOIIMHOTO PO3BUTKY MEPEBaX)KaHHS B JIiTOC(Epl €IEMEHTIB, aTOMHI
Macu AKUX KpaTHI 4OTUPHOM Tol0). OO0’ eKT AochipkeHHs 6ioreoximii. [Ipunumnu ta
npaBuia 6ioreoximii. 3HaueHHs 010re€0XIMIYHOT HAyKU JIJIs Mi3HaHHS 6iocdepu. Poib
B.I. BepHaacekoro B ii CTAHOBIIEHHI Ta PO3BUTKY.

Konmneniii 6iocdepu, KuBoi peyoBUHHU, OI0OKOCHUX CHUCTEM, O010T€OXIMIYHHMX
LMKIIIB K TEOPETUYHOI OCHOBH Hayku. EHepreTuka 6iocdepu. ctpykrypa Oiochepw,
il kommoneHTH. OCcOOIMBOCTI Ta BIacTUBOCTI 6iochepu. EBomroriist 6iocdepmu.

Knapk. Knacudikariiss BuaiB mirpaiii. I'eoxiMiuHi kiaacu@ikaiiii eJIeMeHTIB 3a
MIrpatifHIMu 0COOJIMBOCTIIMU.

Konmenitist kpyroo0Oiry. IloxomkeHHST >KUTTS 1 €BOJIOLIS O10reoXIMIYHUX
LIUKIIB OIOT€HHUX eJeMEeHTIB. TexHoreHH1 (hakTOpu MOPYIIEHHS iX Kpyroooiry.
TexHoreHH1 reoximMiyHi aHomaltii B 01ocdepi, NpoOIeMH 1 HUISIXH 1X PO3B’SI3aHHSL.

Tema 8. Ximis S- Ta p-esiemeHTIB Ta ix Oiosoriuna poss. K11. ITP03.
Beryn no ximii enemeHTiB. PO3MOBCIOKEHHSI B KOCMOCI Ta B 3€MHIM KOPi.
CrpykTypa Ta BIACTUBOCTI IPOCTUX PEUOBHH, MPUHIIUITHN 1X OTPUMAHHS.
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[lonoxxenns I'igporeHy B TeEpiOAWYHIA CHCTEMI, CHEUU(DIYHICT HOTO
BracTuBocTed. @Di3uyHi Ta XiMiuyHI BiacTuBOCTI BoAHio. Cnomyku ['igporeny.
Enementn VII-A Tpymm, ix XapakTepucTWK Ta BiIacTHUBOCTI. miEnementu VI-A
rpynu, iX XapakTepuCcTHK Ta BiacTuBOCTi. O30H. Pomb o3oHOBOro mapy. Ckian
atMocdepHoro moBitpst 3emuti.bionorigaa poss Ta TokcuuHa Ais croyk Cymsdypy.
«KucnotHi momi».

Enementu V-A rpynu, iX XapakTepUCTHK Ta BIacTHBOCTI. [lommpenHs a3oty B
npupoii, J0OYBaHHS BIACTUBOCTI Ta 3acTocyBaHHs. Crnionyku Hitporeny. bionoriuna
pons Hitporeny, TokcuuHicTh #oro cnonyk.docdop y mpupoau, ioro no0yBaHHS
BJIACTUBOCTI Ta 3actocyBaHHs. Crnonyku ®Dochopy. bionoriuna ¢ynkiis Docdopy,
TOKCUYHICTb MOTO CIOJYK.

Enementn IV-A rpynm, iXx xapakTepUCTHK Ta BJIaCTUBOCTI. Byrieus Ta iforo
aJIOTPOIHI BUJO3MIHM B MPHUPOJIL, X KOpOTKa Xapakrtepuctuka. Crnonyku KapOomny.
bionoriyna (yHK1is Ta TOKCHUYHICTH crionyk KapOony. [lapaukoBuii eheKT Ta HUIsIXu
roro noaonanua. CUmiiii B mpupo/i. Horo no0yBaHHs Ta BiacTUBOCTI. [IpupoaHi Ta
IITY4YHl CUJIIKATH, CKJIO, KepaMiKa, [IeMeHT. bionoriyHa (yHKILIM Ta TOKCHUYHA JIid
cnoyiyk CuimiLito.

Ximiss MeTaJjiB. 3arajibHa XapakTEPUCTHKAa METaliB. 3HAXO/JKEHHS METAJIIB B
npupoai. OcHOBHI MmeToau ix aoOyBaHHs. [IpuunHM MOAIOHOCTI Ta BIAMIHHOCTI
(GI3MYHMX BJIACTUBOCTEW METaliB. YTBOPEHHS METAIIYHOIO 3B 3Ky METOAOM
MOJIEKYJIApHUX oOpOiTaneil. XiMiuHa BJIACTUBOCTI MeTaniB. KoMIIeKCOyTBOpEHHS.
@1310J10r1YHA aKTUBHICTh OHIB METAIB.

S- 1 p-MeTanu Ta iX cnoyiykd. Jly)Ha Ta JIyKHO3E€MeJbHI METAJIH iX €IEeKTPOHHA
CTPYKTYypa, 3HAXO/KEHHS B MpUpOAi, BiaacTuBoOCTi. Di3iojioriuHa aKTUBHICTH Ta
TOKCUYHA /15l CIIOJIYK ITUX MeTajiB. Meranu miarpynu ['epmaniro.

Tema 9. OcHoBu ximii Ta Gioreoximii d- Ta f-enementiB. d-mMeranmm Ta ix
crnoayku. @epym, Kodanst, Hikou. K10. ITP02.

3amizo. 3amizHa pyna. Metanypris 3amiza. Exonoriuni mpoOjieMu MeTamyprii.
Cnonyku ®epymy, Kobambry Ta Hikomro. I[lmatuHoBI Metanu, iX e€JIEKTPOHHI
CTPYKTYpH Ta CTYIICHI OKUCHEHHS. PoJib XIMIYHUX JIEMEHTIB, X PO3MOJAUI B 3€MHIM
kopi. SIkicHi peaxrii Ha KaTioHn GiorenHnx Baxxkux Meranis (Ag*, Cd*, Zn?*, Pb*,
Cu®, Co*, Fe**, Fe*', Ni**, Mn*", Cr**, Hg™).

Tema 10. Opraniuna reoximisi. Teopis Oya0BM Opra”HiuyHHUX CIOJIYK.
Byraesoani. Anbaeriam i keronu. Kapoonosi kucioru ta ix noxigni. K10. ITP02.
VHikanbHICTh KapOoHy B Oiocepi. OpraHiyHa peyOBUHA SK TE€OXIMIYHMIMA
akymyssitop. Knacudikaris opraniyaux pedoBuH. Kitacudikaiiis ByTJI€BOJIHIB.




MIHICTEPCTBO OCBITH  HAYKH VKPATHU ®-23.07-
JKuroMupchKa JEPKABHUU YHIBEPCUTET « )KUHTOMUPCBHKA IOJITEXHIKA» 05.01/101.00.1/MB/OK7-
noJiTexHika Cucrema ynpapiainas sikictio Binnosinae JICTY ISO 9001:2015 2021
Exsemnaap Ne 1 Apk 1618

bioreoximiuni ¢akropu popmyBanHsa HadTH Ta BiAKIaaeHb keporeny. Ckiuan HadTH,
npupoaHoro razy. Homenknarypa opraniunux crnonyk 3a npasuiamu [lUPAC 1993 p.
1 pexomennanii YHKoXiTepH. Orasg mpupomnux mkepen, ¢i3UuHi Ta XiMIYHI
BJIACTMBOCTI BYTJICBO/HIB, OKCUT€HOBMICHMX Ta TETEPOLUKIIYHUX CIHOIYK, iX
eKoJIoTiYHa HeOe3MeKa SK MOTEHIIWHUX IOJIIOTAaHTIB JAOBKILIL. SIKICHI peakiii Ha
OpraHiuHl CHOJYKHU (aJKeHH, ajKiHU, apeHH, couptd, ¢eHonun). DizuuHi 1 XiMIYHI
BJIACTHBOCTI aJIbJIETI/I1B, KETOHIB, KAPOOHOBUX KHCIOT. SIKICHI peakilii Ha opraHiuHi
CHONYKH (aIbJeriau, KEeTOHH, KapOOHOBI KHCJIOTH, aMIHOKHCIOTH,BYTJIIEBOJIN).
[Ipuponni  610JOTIYHO-aKTHBHI ~ PEUYOBMHHU, OIOMOJIMEpU: TYMIH, TyMYCOBI
(yIBBOKUCIOTH TPYHTY, AaMIHOKHCJIOTH, MENTUAM, NPOTEIHW, JIMiAW, JITHIH,
aMIHOKHCIIOTH, BYTJIeBOId. OCOOIMBOCTI KPyroo0iry OpraHiyHuX peuyoBUH.

Tema 11. Metoau BuBYeHHsI Oioreoximii. Buius 3a0py/iHIOIOYNX pPe4OBUH
Ha Oiocdepy. K11. ITP02.

XapaktepucTuka 3a0py/IHIOBadiB Oiocepr T1 HACAIAKM iX [1i: Ba)KKi METaju,
HadTa, TONIUMKIIYHI  apOMaTW4yHl  BYIJIEBOJAHI,  JIOKCHH,  XJOpO-  Ta
(hyopoByTIIeBOIHI, (EHOIH, aJIbACT1IH, TECTUIUIH.

Cknan moBepxHEBUX BOJ Ta (hakTopu, sIKI HOro BU3HaudawTh. ['iapocdepa.
bynoga 1 cknan. Cnocoou knacudikanii [1B. BuznauenHst Ta cnocodu OLIHKK BMICTY
opraniynux pedyoBuH y I1B. biorenni enementu. Mikpoenementu y cknazi [1B.

@Di3uK0-X1IMI4YHI Tpouecu B riipocdepi. Byrnekucnorna pisHosara y I11B. Boau
CBITOBOIO OKeaHy Ta MOXO/KEeHHs cosiel B Hux. [IB cymii Ta nponoBuku. Iligzemui
Boau. [loxomxennst Boau Ha 3emiil. ['eoxiMiuHa poJib BOJIM B 3€MHii kopi. TBepaicTh
BOJIH, ii BuaAM. Knacudikaiiist Boj 3a TBEpAICTIO.

®di3uko-xiMiuHi Tporiecu B atmocdepi. AtMmochepa. Cxknan, OyaoBa i
MOXO/PKEHHS. ['0JIOBHI, APYropsiiHi KOMIOHEHTH MIKPOKOMIIOHEHTH aTMOC(EpH.
AHTponoreHHi 3a0pyaHtoBadi atmocdepu. I['eoxiMiyHa posib aTMochepu B
Cy4aCHOMY I€0XIMIYHOMY CepeAOBHILI. XIMIUYHI NIEPETBOPEHHS OPTraHIYHUX CHOJYK B
atMocdepi.

I'pynTn Ta ix reoximiuHa poisib. 3eMHa Kopa. CydacHi YSBIIEHHS MPO «3EMHY
kopy».Ckian 1 OynoBa. IIOHATTS TPO «HABKOJMIIHE CEPEIOBHINE», «TE€OXIMIUHI
CUCTEMU», «TCOXIMIYHUNA (POHY», «T€OXIMIUHI MPUPOJIHI Ta AHTPOIOTE€HHI aHOMAII».
dopmMu 3HAXOHKEHHS XIMIYHHUX €JIEMEHTIB B 3eMHIH KOPi.

UuHHUKA TpyHTOYTBOpeHHs. CKIagoBI YacTMHM TPYHTY, iX PpOJb Yy
(yHKLIOHYBaHHI TPYHTY, 3MiHa iX XIMIYHOTO cCKiany. ['eoxiMmiuHi aHOMamii B
IpyHTax.




MIHICTEPCTBO OCBITH T HAYKH YKPAIHU
’Kuromupcbka JEPXKABHUU YHIBEPCUTET «G(KUTOMUPCBKA INOJIITEXHIKA»

moJIiTeXHiKa Cucrema ynpapiainas sikictio Binnosinae JICTY ISO 9001:2015

®-23.07-

2021

05.01/101.00.1/MB/OK7-

Exsemnaap Ne 1

Apx 1679

4. CTpykTypa (TeMaTHYHHUII IVIAH) HABYAJIBHOI TUCHUILIIHA

KinpkicTs rogun

JeHHa Gopma

3ao4Ha (hopma

. . . o < = o
3MiCTOBI MOAYJI 1 TEeMH § E ?E § E ?E
ol=| & E |8 2 |=| & E | BE
s|E| &2 g8 3|58 4]¢s
S| 8|E|E|Bg 8|28 B 8¢
Mopnyas 1
3microBuii MoayJb 1. OcHOBHI po3aijiM 3arajibHOI XiMil.
Tema 1. Bynoa aTowmis. Ilepioguunuii 18 |2 16
3aKOH 1 CUCTeMa eJIeMEHTIB. XiMIUHUN 12 |4 |4 4
3B'SI30K .
Tewma 2. TepmoauHaMiKa XiIMIYHUAX 2 14 4 |2 8
MPOIIECiB 16 (4 |4 6
XiMiuHa KiHETUKa Ta XiMi4yHa pIBHOBAra.
Pazom 3a smicmosuit modyns 1 128 |8 |8 |2 |10 [32 |2 |4 |2 |24
3microBuii MoayJb 2. BaacTuBocti po3unHiB. OKHCHO-BiIHOBHI peakuii B HABKOJIHIIHbOMY
cepeoBHIIL
Tewma 3. KosniraTuBHI BIaCTUBOCTI PO3YHHIB. 2 14 4 10
Crniocobu BupaXeHHS KOHIIEHTPAIi1 10 (2 |4 4
PEUOBHHH.
Tema 4. EnextpomiTH4Ha TUCOITIAITIA. 2 10 |2 8
Bonnesuit nokasHuk. CuibHI Ta cinalki 10 |2 |4 2
€JIEKTPOJIITU
Tema 5. OkUCHIOBaJIHHO-BITHOBHI peaKIIii. 10 12 |2 2 9 12 2 10
Enextpoximiuni nponecu. Enexrpoutis.
Tema 6 OCHOBH Teopii Ta po3KIany 10 12 |2 2 9 8 8
KOOPJMHALIINHUX CITONYK.
Pazom 3a 3micmoeuii mooyns 2 |42 |8 |16 |8 |10 (44 |2 |4 |2 |36
Mopnyas 2
Mopnyas 3. Enementn Heopraniusoi ximii. Mirpauist XiviuHuX e1eMeHTIB y Oiocdepi.
Tema 7. ITonsatts mpo 6iocdepy. 8 8
3aKOHOMIPHOCTI OIIUPEHHS XIMIYHUX 8 2 6
eJIEMEHTIB B Oiocdepi.
T;Ma 8.. XiMist S- Ta pP-eIeMEHTIB Ta iX 11 |2 |4 2 3 9 9
610JI0TIYHA POJIb
Tema 9. OcHoBu ximii Ta Gioreoximii d- ta 2 9 9
f-enemeHnTiB. d-MeTanu Ta iX CHONTYKH. 7 2 3
®epym, Kobanst, Hikon.
Tema 10. Opraniyna reoximis. AnbJIeriau i 2 9 9
. , S0 113 |4 |4 3
ketoHH. KapOOHOBI KHCIIOTH Ta iX MOXI1JIHI.
Tema 11. BB 3a0pyaHIOIOUHX PEUOBHH 9 9
. 11 |6 5
Ha O6iocdepy
Pazom 3a smicmoenuii modyns 3 |50 (16 (8 (6 |20 |44 44
BChOI'O | 120 {32 |32 |16 |40 1204 |8 |4 |104
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5. Temu 12a00paTOPHUX 3aHATH

No Kinekicts ronuna
s/ Hasga temn J€HHa | 3a04Ha
dopma | dopma
1 [TepioanuHMii 3aKOH 1 CUCTEMA €IEMEHTIB. XIMIYHHH 3B'S30K . 4
XimiuHa KiHETUKa Ta XiMidyHa pIBHOBAra. 4
[TpuroryBanHst po3unHiB. CrIocoOM BUPAKEHHS KOHIICHTPALIii 4 4
pPEYOBUHMU.
4 EHeKTpoqiTHqHa nucoriamnig. Boagaesuii nokasHuk. CuibHI Ta ciaadki 4 4
SJIEKTPOIITH
5 | Enexrpoximiuni nporecu. Enekrpomnis. Kopo3sis 4
6 | KoopauHariiiai crioyku, HOMEHKIIATypa, BIACTUBOCTI, OJIepKAHHS 4
7 | XiMis S- Ta pP-eIeMeHTIB Ta iX O6i0J0TiYHA POJIb 4
8 BracTiBOCTI HACHYCHHUX Ta HEHACUYCHUX BYIJICBOIHIB 4
PA30M 32 8
5. Temu npakTU4YHUX 3aHATH
No Kinekicts ronua
s/ Haspa Temn JIeHHA | 3a04Ha
¢dopma | dopma
1 Te‘pl.vIO)II/IH‘aMiKa XiMi‘II-.II/I).( npoqeciB 2
XiMiuHa KIHETHKa Ta XiMiYHa pIBHOBAra.
2 KOJ‘IiFaTI/IBHi'FHaCTI/IBOCTi po3unHiB. CriocoOu BUpaKEeHHS 2 5
KOHIIEHTpallii pEYOBHHHU.
3 | Boanesuii noka3Huk. CuibHI Ta ciabKi eJIeKTPOIITH 2
4 OKHCHIOBAJILHO-BIJHOBHI PEaKIIii. 2
5. | KoopaunariiiHi cioinyku. 2 2
6 | Ximis S- Ta p-eneMeHTIB 2
7 | Xiwmis d- ta f-enemenTiB. d-Metanu ta ixX CHONyKH. 2
8 | Kap6oHOBI KMCIIOTH Ta iX BIaCTUBOCTI 2
PA30M 16 4
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6. 3aBgaHHs A caMoCTiliHOI po6oTH

Ne Hazpa temu KinpkicTb

3/m TOJIMH,

3aBJIaHHSI

1 [epionnynmii 3aK0H 1 CUCTEMa €JIeMEHTIB. BU3HaueHHS €KBIBAICHTY 4
pedoBrHU. XIMIYHUH 3B’SI30K 1 Oy/1I0Ba MOJICKYJI, CKJIAJaHHs CXEM Crop. 23. Ne
OyZOBH MOJICKYII. 1-3.

2 Enepreruka XiMiYHUX peakiiiii, po3B’s3yBaHHs 3a1a4. O60pOTHI Ta 8
Heo0OpOTHI peakiii Crop.32,

No2-5, crop.
44, No 1-4

3 KomiratusHi BnactTuBocTi po3unHiB. CrocoOu BUpaXKEHHS 4
KOHIICHTpalii pe4oBUHHU. PO3paxyHKN KOHIIEHTpAIlil, pO3B’sI3yBaHHS Crop.70,
3a;ay. Nel-5,

4 Po3unnu enexrponitiB. JJucomiaris i piBHOBara y BOXHUX PO3UYMHAX 4
€JIEKTPOIIiTIB. BogHEBHI! 1 MAPOKCUIbHUIA TOKA3HUKH, 10HO-0OMiHH1 Crop. 81, Ne
peaxiiii Ta rigposri3 COeH. 3-6

5 Enexrpoximiuni npornecu. CkiiagaHHs ralbBaHIYHUX €JIEMCHTIB. 6
BrnactuBocrti enekrpoximMiuHoro psiny Hanpyr. OKUCHO-BiTHOBHI Crop.98, Ne
peakiii Ta X CKJIaJlaHHs. 1-5, crop.

106, 1-3

6 OcHoBH Teopii Ta PO3KIAAY KOOPIUHAIHHUX CIOTYK. 4
Crop. 87,
No 1-4

7 3aKOHOMIPHOCTI MOIIMPEHHS XIMIYHUX €JIEMEHTIB B Oi0cdepi. 6
Crop. 32 Ne
4,5

8 XiMid S- Ta P-€JIEMEHTIB Ta iX 010JI0T1YHA POJIb 5
Crop. 123, Ne
1-4

9 Meranu cimeiictBa dpepymy (Fe, Co, Ni) 5
Crop. 123, Ne
5-8

10 Metoau BuB4YeHHs Oioreoximii. BB 3a0pyaHIOI0UMX pEYOBHH Ha 5

6iocthepy TBepaicTh Boau Ta criocodu ii yCyHEeHHS. Crop. 123,
Ne 9-11
11 Anwperinu 1 ketonu. KapOoHOBI kucnoTu Ta ix nmoxiaHi. [lomimepu 5
Crop. 129, Ne
1-5
Pazom | 56

IMpumiTka: Bci 3agaqi ans camocriiiHoi po6otn 3 nocionuka- b.T. Kamincekuit /I.b., Kamincekuit b.T. Tunosi 3amadi
o Kypcey «Ximispy, Kutomup, XKITI, 1998.

7. InguBigyanbHi 3aBJaHHS

HaBuanpHOIO TIporpamoro mependayeHo 2 KOHTPOJIbHI MOAYJIbHI POOOTH, 10
SAKUX BXOJATH 3aj7adi Ta PIBHSHHS DPEAKIlid, TMOB'SI3aHI 3 TEOPETHYHOIO YACTHHOIO
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Kypcy. KoHTponbHi poOOTH BHUKOHYETHCS MICAS MEPLIIOTO Ta JAPYroro MOIYJiB
KOXXHHM CTYICHTOM 3a I1HAMBIAyaJbHUM 3aBIaHHSIM Ha J1a00paTOpHOMY 3aHSTTI.
3MICT KOHTPOJIBHUX 3aBJIaHb MPEJICTABICHUN Y BIAMOBITHUX OlneTax.

Ha ocBitTHboMy moptami JKuTOMHpPCHKOI TOMITEXHIKM TpEACTaBIICH]
CJIEKTPOHHI TECTH 3 TEOPETHYHOrO Kypcy XiMii, sIKI KOKE€H CTYJACHT BUKOHYE
CaMOCTIHHO B OH-JIAWH PEKUMI.

8. MeTOI[I/I HaBYaHHHA

[1ix yac BukaganHs Kypcy «Ximis 1 610reoximisi JOBKULIS» BUKOPUCTOBYIOTHCS
HACTYITHI METOI! HaBYAHHS:
— TPOBEACHHA Ja00PaTOPHUX EKCTIEPUMEHTAIBHUX JTOCIHIIKCHb;
— BUKOPHUCTaHHS KOMIT IOTEPHO1 TEXHIKH JJIs 0OpOOKHU pe3yJIbTaTiB aHa3y;
— MyJbTUMEiMHE O0JagHaHHS 17 Yac JICKIIH, Ja00opaTopHUX, MPAKTUIHUX Ta
3aXUCTY KypCOBUX;
— METOJHM aHaji3y Ta CUHTE3y MijJ yac 0OpoOKH pe3ysIbTaTiB €KCIIEPUMEHTY;
— 1HCTPYMEHTAJIbHI Ta JIA0OPATOPHI METOIM BUBYEHHS SIKICHOTO CKJIaly 00’ €KTIB
HaBKOJIMILIHBOTO CEPEIOBUIIA.

9. MeTo1 KOHTPOJTIO

[ToTouHUN KOHTPOJIb ISl CTYJEHTIB JIeHHO1 (hOpMH HaBYAHHS TIPOBOJIUTHCS Y
dbopmi yCHOroO I1HAWMBINYaJIbHOTO Ta (PPOHTATHHOTO OMUTYBAHHS, MHUCHMOBOTO
(KOpOTK1 BIAMOBIAI HA KOPOTKI 3alWTaHHSA) Ha JEKIIHHUX 3aHIATTIX MICIs
BUKJIQJIaHHS JICKI[IHHOTO MaTepialy KOXHOTO 3MICTOBOIO MOJIyJsi abo TemH,
€JIEKTPOHHOTO TECTYBaHHS TIiJ] Yac 3aXUCTY 3BITIB 3 JaOOPATOPHUX POOIT a TAKOXK Y
BUTJISIZII CAMOCTIMHMX POOIT HAa MPAKTUYHUX 3aHATTAX. J[0 MOTOYHOrO KOHTPOIIO
BIJIHOCUTBHCS KOHTPOJIb pOOOTH 3 TTUTaHb, III0 BUHECEH1 Ha CAMOCTIWHE OMaHyBaHHS, 1
BUKOHYETHCA Y (POPMi OMTUTYBAHHS.

10. Po3moaiu 0aj1iB

CucreMa KOHTPOJII0O 3HAHb Ta YMOBH CcKJjaaaHHsi icnurty. Hapuanbha
mucrutuiina "Ximis 1 610reoxiMis TOBKULISA' OIMIHIOETHCS 32 MOTYJIHHO-PEHTHHTOBOIO
cucteMoro. Bona cknagaerbes 3 3 MOYJIIB.

Pe3ynbrati HaBYaJIbHOI NISUTBHOCTI CTYACHTIB OLIHIOIOTHCS 3a 100 - GabHOIO
IIKaJIOKO.
Dopmu nomouH020 KOHmMPOJI0: OIIHIOBAHHS JTOMAIIHIX CAMOCTIHHUX 3aBJaHb, TECTIB Ta

KOHTPOJIbBHUX p06iT BUKOHAHUX CTYJACHTAMHU Hi,[[ qgacC J'Ia60paTOpHI/IX 3aHATh.
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CryzmeHT MOXe OTpuMartd Oalu 3a JIOTIOBHEHHS, YCHI BIANOBiJi, BUKOHAHHS JIOMAIIIHIX
3aBJaHb Ta JJAOOPATOPHHUX POOIT Ta HAIMCAHHS CAMOCTIHHUX POOIT Ha YCiX JTa00OPATOPHUX 3AHATTIX

BITPOJIOBXK JIBOX CEMECTPIB.
- YCHA 8I0N0BIO0b, DOMAUIHA NUCLMO8A POOOMA,

Jabopamoprna poboma — no 3 banu;
- OONOGHEHH — no 1 bany;

- NUCLMOBI CAMOCMILIHI - no 10 6anis

- MOOYJIbHI KOHMPOILHI POOOMU — no 20 banie

MooynvHuii KOHmpoas: 2 MOTyIbHI KOHTPOJIbHI pOOOTH.

3micmosuit mooyns 1
MakcumanpHa Kutbkicte OamiB — 50. Ilepembauaerbcsi TpoOBeACHHS 31 CTyAeHTamMu 2

1a00paTOPHUX 3aHATh, 2 MPAKTUYHUX 3aHATH Ta HAITMCAHHS KOHTPOJIBHOI pOOOTH.
Bukonanns koxxHO1 1abopaTtopnoi podotu — 20 6ais,

Ouinka 3a maboparopHy poOOTy BKIItOUa€ B cede:

- OWLIHKY 3a TEOpPETHUYHY MIAroTOBKY (ycHe abo mnuckMoBe omnuTyBaHHs): 0-3 Oamu (0 —
HEe3aJI0BUIbHO, 1 — 3a10B1IBHO, 2 — 10Ope, 3 — BIIMIHHO);

- oopmiieHHsI MPOTOKONY 1 BUKOHaHHs naboparopHoi pobotu: 0-3 Ganmu (0 — He3amOBLIBLHO
(BimcytHiii), 1 — 3a710BiIbHO, 2 — 00pe, 3 — BIAMIHHO);

- BUKOHAHHS JIOMAIIHBOTO mHcbMOBOro 3apnaHHs: 0-3 O6amu (0 — HeBipHO, 1 — 31 3HAUHHUMU
MOMMJIKAMHU, 2 — 3 HE3HAYHUMHU MTOMHIIKAMH, 3 — BIPHO);

- po6ota B nmabopatopii abo gonosHeHHs: 0 — 1 6anu (0 — He3anoBUIBEHO, 1 — n06pe);

-HaMmMucaHHs MOTOYHOI camocTiitHoi po6otu: 10 GaniB ( 9-10 GaniB BimMiHHO, 8-6 — moOpe; 5-4 —
3a0BUIbHO; 0-3 — HE3aJ0BLIbHO). PO3paxyHOK MakCHUMajbHOI KUTBKOCTI OalliB 3a 3MICTOBUI

moayib 1: 10 (koHTpoasHa poboTa) + 40 (;1aboparopHi podotn) =50 Oamis.

3micmosuit moodynv 2
MaxkcumanbHa kinbkicth OamiB — 100. IlepenbOauaeTrbes mpoBeneHHS 31 CcTyaeHTamu 4
nabopaTopHUX 3aHATh, YOTHPU TNPAKTUYHUX 3aHATTA Ta HAMHCAHHS KOHTPOJIBHOI pPOOOTH.

BukonanHs koxxHO1 1abopaTopHoi podotu — 20 6ais,

Ouinka 3a mabopaTopHy poOOTYy BKIItOUae B cebe:

- OIIHKY 3a TEOpPETHUYHY MIATrOTOBKY (ycHe abo muckMoBe omnutTyBaHHs): 0-3 Oamu (0 —
HE3aJ0BUIbHO, 1 — 3a/10BITBHO, 2 — 10Ope, 3 — BIAMIHHO);

- oopmiieHHsT TIPOTOKONY 1 BUKOHaHHS JaboparopHoi podotu: 0-3 Ganmu (0 — He3amOBLIBHO
(BimcyTHiit), 1 — 3a10BiBHO, 2 — 00pe, 3 — BIAMIHHO);

- BUKOHAHHS JIOMAIIHBOTO MHCchbMOBOro 3apnanHs: 0-3 Oamu (0 — HeBipHO, 1 — 31 3HAUHUMU
MOMHJIKAMHU, 2 — 3 HE3HAYHUMHU MTOMHIIKAMH, 3 — BIPHO);

- po6ota B nabopatopii abo nonosHeHHs: 0 — 1 6anu (0 — He3anoBiBHO, 1 — 06pe);

-HaMmMCaHHs MOTOYHOI camocTiitHoi po6otu: 10 6aniB ( 9-10 GaniB BimMinHO, 8-6 — moOpe; 5-4 —
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3an0BibHO; (-3 — He3amoBUTEHO). Po3paxyHOK MakcHMaiabHOI KIIBKOCTI OajiB 3a 3MiCTOBUI

moyiib 2: 20 (konTponbpHa podoTta) + 80 (;madboparopri podotr) = 100 Ganis.

Mooyns 3
MakcumanbHa KutbkicTh OamiB — 50. Ilepenbauaerbcsi MpOBEACHHS 31 CTyAGHTaMH 2

1a00paTOPHUX 3aHSTh, IBA NPAKTUYHUX 3aHATTS 1 KOHTPOJIBHOI MOTYIBHOI POOOTH.

Bukonanus koxHoi aboparopHoi pobotu — 20 GainiB, HanmMcaHHS KOHTPOJIBbHOI podotn — 10
6aiB, 3 HUX camocTiiiHa poboTta — 10 6aniB, akTuBHicTh — 10 6aniB (y TOMY YKCIi yCHA BiAMOBIIbL —
3 Oamu, goManiHe 3aBmaHHs — 3 Oamu, yrabopatopHa pobOora — 3 Oanu (Ha KOKHOMY 3aHSTTI),
nonoBHeHHs1 — 1 Gai). Po3paxyHOK MakcHMManbHOI KUTBKOCTI OamiB 3a 3mictoBuil Momyns 3: 40
OariB (JrabopaTopHi pobotun) + 10 GaiB KOHTpOJILHA MOYyIbHA poboTa = 50 Gamis.

Po3noain 6aiiB, IKi 0OTPUMYIOTH CTYAeHTH
3a pe3yapTaTaMH CEMECTPIB CTYJIEHT OTPHUMYE ITiJCYyMKOBY OIliHKY 3a 100-0anbHOIO

CHCTEMOI0, SIKa PO3PAXOBYETHCS SIK CEPETHhO3BAKEHE OIIIHOK 32 KOXKEH 3 TPhOX MOJYIIIB.

I cemecmp
Mooyns 1 M0o0yb 2 Mooynb 3 Cymapna
KL1bKiCMb
oanie
MakcumasnbHa
KIIBKICTE OaiiB 50 100 50 200
y MOy
KoeditienT nepepaxysnky B 100 6anbHy cucremy K =2
IIxanxa ominoBanusa: HamioHaJabHa Ta ECTS
Cyma 6aitiB 3a Bci ) O1iHKa 3a HAIlOHAJILHOO IIIKAJIIOI0
. Ouinka
BUJIM HABYAJIbHO1 ECTS JUIL ~ €K3aMEHY, KYypCOBOI(Q JUIS 3aJTIKY
JUSTBHOCTI poeKTy (po0oTH), MPAKTUKH
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MOBTOPHOTO CKJIa/IaHH
MTOBTOPHOTO CKJIaIaHHS
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HE3310BUIHHO 3 000B’I3KOBUM
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0-34 F [TOBTOPHUM BUBUYEHHSIM
i MOBTOPHUM BHBUEHHSIM
JUCHUTUTIHA

JUCLUILTIHA
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PexomenngoBana Jitepatrypa

Ocnoena nimepamypa

1. 3aranbHa Ta HeoprauiyHa Ximist: [ligpyd. 1is cTya. BUII. HaBY. 3aKJIadiB y 2-X
9.: Y. 1, Y. 2 / O.M. Crenanenko, JI.I'. Peittep, B.M. Jlenocekux, C.B. IBanoB. — K.:
ITen. npeca, 2002. — 520c.

2. Ckuba I'.B. Kypc 3aranpHoi xiMii: HaB4. mociOHUK. - Kutomup: Jlep>xaBHui
yHiBepcHuTeT «KuToMupchKka nojitexHika», 2019. 120 c.

3. Bb.T. Kamiacekuit JI.b., Kamincekuit b.T. TumoBi 3amadi 1no kypcy «Ximis»,
K.uromup, XKITI, 1998. — 130 ¢.(436 ).

4, b.M. ®eaummn, I'.B. Cxuba. Ximig. Yactuna 1. 3aranpHa, HeopraHiyHa Ta
aHamiTiuHa ximisa. Jlaboparopuuii npaktukym. — Xutomup: XKITI, 2000. — 159 ¢.(98
IIT).

S. PomanoBa H.B. 3aransha Ta Heopraniuna ximisi. / H.B.Pomanosa — K.: IlepyH,
2002. — 458 c. (287 mT).

6. I'ora C.T. Ximig / C.T.I'ora, KO.B.Icaeako. — X.: ®OII CmBak B.JI., 2013. —
320 c. — (Cepist «Cxemu 1 TaOIULII).

7. [IImangiii B.M. OcHoBu 01oreoximii: HaBuanpHUN mmocioHuk / B.M.IIImanmii,
JLLA.be3nenexunux. — Xepcon: OJIAI-IIJIFOC, 2014. — 176 c.

8. B. 1. Jopoxos, 3. M. lllenect, I'. B. Cxuba, O.M. bapabam. bioreoximis:
Hapuanpauit mocionuk. — Xutomup: XXIATY, 2004. — 272 ¢.(150 mT.)

9. ®equmun b.M., Jlopoxos B.I., ITaBmoxk I'.B., 3a61omupka O.C., bopuctok b.B.
Exonoriuna ximist: [linpyunuk / 3a pen. b.M. ®enummuna. — Xepcon: Onai-ITnroc, 2014.
—512c.

10.  O. B. bepesan. Opraniuna ximis: HaBuansnuii mocionuk. — K.: A6puc, 2000. —
304 ¢.(50 ).

11. b. M. ®egummuu, I'. B. Ckuba. Ximis. Yactuna II. Opraniuna ximis.
[Ipaktuxkym. — XKutomup: XKITI, 2001. — 254 ¢.(94 wr.)

12.  306ipuuk 3amad. Opraniuna ximis. [lig pen. Pomanimmuoi B.T. — TepHomins,
1999. (50 ).

13. MeroauuyHi pekoMeHAaIli s MPOBEICHHS Ja0OpaTOPHUX 3aHATh 1
CaMOCTIMHOT POOOTH CTYIEHTIB 3 HaBYaIbHOI AUCHUIUIIHE "XiMmigs Ta Oloreoximis
JTOBKULIA" i 3700yBaviB MOYATKOBOTO (MOJOAMIMK OakayiaBp) piBHsS BHINOI OCBITH
cnemianbHOCTl 101 «Exkomoris» (aBrop Cxuba I'.B), 2021. 140 c. EnektponHe BugaHHS
(ITpotokon HMP Nel BiJl 25.02.2021 p.)- - Pexxum
noctymy:https://learn.ztu.edu.ua/course/view.php?id=1529

14. b. T. Kamincekuii, JI. b. Kamiacekuit, b. M. @enummuna. XiMis BOIH 1 BOTHUX
po3unHiB. HaB4yanbHui MOCIOHUK ISl CTYACHTIB, III0 HABYAKOTHCS 3a CIEIIaIbHICTIO
«Exosoris 1 0XopoHa HaBKOJHUIITHBOTO CEPEJOBUINAY BUIIMX HABYAIBHUX 3aKjajip/ 3a
pea. b. T. Kamincekoro. — XKutomup, XKITI, 2000. — 419 c. (450 mwit.).
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15. Binniuyk M.M.,Cxuba I'.B., €xpnikoa T.0O., Mauapo I0.H. Bioakymymsiis
OKpEMHUX METaJliB Ta HEMETAJIIB y MIIlelii Ta TUIOAOBUX TLIaX €KTOMIKOPU3HUX TpUOiB.
Bicauk XHY imeni B.H. Kapa3zina, cepist «Exomoris». 2019. Ne.20. C. 23-31.

16. Ckuba I'. B., I'epacumuyk O.JI., €apHikoBa T.O., Jlucenko A.B., Konomii
M.A. Jleski acmekTd BHIaJeHHS TepOinmmmiB i3 rpynry. Modern endineering and

innovative technologies. 2020. lIssue 13. Part 3. P. 94-101. -Pexxum pmocrymy:
https://www.moderntechno.de/index.php/meit/issue/view/meit13-03/meit13-03

17. €npuikoBa T.0O., Komwoba I.I'., I'epacumuyk O.JI., Ckuba I'.B. HocnimkeHHs
€KOJIOT1YHOr0 cTaHy piuku Ipma. Bogni 6iopecypcu Ta akBakyiabTypa. XepcoH. 2021.
Bun. 1 9). C. 18-26. Pexum JOCTYIY: http://wra-
journal.ksauniv.ks.ua/archives/2021/1 2021/4.pdf

Jlonomiricna nimepamypa

1. Pi3BanoB A K. XKuga ximis. / A.K.P13BanoB — Xapkis: BI' «OcHoBay, 2004. —
80 c. — (Cepis «b-ka xypHany «XiMmis»», Bum. 5 (17))

2. Pomans O./]. Ximia — e npocto. / O.[].Pomans— Xapkis: BI' «OcHoBay, 2004.
— 144 c. — (Cepis «b-ka xypHany «XiMisi»», Bur. 8 (20)).

3. Oequmua b.M., JlopoxoB B.l. OcnoBu ekomoriudoi ximii: IligpydyHuk. —
Kutomup: Bunasuuirso XXKJIAEY, 2006. — 500 c.

4, Kominesuu B.A., Kapuayxos O.I, Mensauuyk JI.O. 3aranpHa Ta HeopraHiyHa
ximig. — K.: @enikc, 2003. — 752 c.

S. AxmeroB H.C. O6miast u Heopranuueckast xumus. — M.: Beicm. mk., 1998 -
743c.

6. Teneryc B.C., bomak O.l., 3apeuntox O.C., Kimwxkub6ano B.B. Ocnou
3araipHOI X1mii. — JIeBiB: CBiT, 2000. — 424c.

7. Heninbko C.A., Ilomens ILII. 3arambHa 1 HeopraHiyHa Ximisi: 3ajadl Ta
Brpasu. — K.: JIu6ias, 2001. — 400c.

8. Jlesitin €.,5, bpusunbka A.M., Kiitoe Ba P.I'. 3aranbHa Ta Heopraniuda ximis.
[Tigpyunuk. Binaunsa: HOBA KHUI'A, 2003. — 468 c.

9. Cepena A.C. AnamituyHa XiMmis. SIKICHUM 1 KUIbKICHUM aHami3. HaBuanbHO-
Meroauunuid ocioauk. — K.: I[YJI, ®irocomionentp. — 2003. — 312 c. (B 6i6mioTerti
KATY- 25 npuMipHUKIB).

10. Ckuba I'.B., Tpyckasemnpka JI.M., T'epacumuyk O.JI., 3anpkoBeupr H.M.,
ApucrapxoBa E.O. Amnamitmuna xiMigs Ta reoximis goBKiuuL. HapuambHo-
METOJANYHUN TTOCIOHUK [ BAKOHAHHS JIAOOPATOPHHUX POOIT Ta CAaMOCTIMHOI poOOoTH
cryaenTiB. — XK.: JKITY. — 2008. — 128c¢. (150 mpumipHuUKiB).

Ingphopmauiiini pecypcu 6 Inmepnemi

1. IleHTp eNeKTpOHHUX HABYAIBHUX MaTEPIaiB — hitp://193.108.240.69/moodle/
2. IlomykoBa cucrema ‘“Pociiicbka MalIvHa ODONIYKY  http://www.interrussia.ru

3. KypHan HeopraHi4HOT X1Mii, PEKUM JAOCTYITY: http:/www.geokhi.ru/~zhakh
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4, HaykoBa 0i0mioTeka Jlep>kaBHOro yHiBepcuTeTy <«OKHUTOMHUPChKA TMOJITEXHIKa»
(ampeca: m.JKutomup, Byn. UynHiBceka 103, peskuM qOCTYITY: https://lib.ztu.edu.ua/

5. YKypHai aHamiTHYHOT XIMIT http://www.geokhi.ru/~zhakh

6. Enextponna O6i0mioTeka JiTepaTypu 13 3araibHoi Xximii: BeO-caiit. URL:
https://techemy.com (J1aTa 3BepHeHH:: 25.05.2019).

7. Lentp EIICKTPOHHUX HaBYAJIbHUX MarepiaiB: BeO-CaiT. URL:
http://193.108.240.69/moodle/ (1aTa 3BepHeHH:: 25.05.2019).

8. bubnnorexka Akanemuu Hayk. MHpopmaius Ha aHTIUICKOM s3bIKE: BeO-CaMT.
URL: http://ban.yu.ru (mata 3sepuenHs: 25.05.2019).

9. HaykoBa 6i0moTeka: BeO-CauT. URL:
http://biopro.ucoz.ua/load/zagalna_ta neorganichna khimija/1-1-0-15(J1aTa 3BCPHCHHS:
25.05.2019).

10. IIoBHOTEKCTOBI >KypHalu 3 XiMii aHTJIIACHKOIO Ta POCIHNCHKOI0O MOBOIO: BEO-
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*[HIeKC CTPYKTYpPHOTO MiAPO3Iily BiAMOBIAHO 10 Hakady pektopa «IIpo 3aTBep/KeHHs OpraHi3aliiiHOl CTPyKTYpH Jlep)KaBHOTO YHIBEpCHUTETY
«Kurtomupcerka momitextikay (Hanpuknazn, 22.06).

** THAeKC OCBITHBOI IPOrpaMH BiAINOBIAHO 10 Haka3dy pekropa «IIpo iHaekcamio OCBiTHIX mporpam Jlep:kaBHOro yHiBepcuTeTry <« KHTOMHpCHKA
nounitexHika» (Hanpuknaz, 122.00.1/B).

*** [1lucp ocBITHHOI KOMIIOHEHTH B OCBIiTHI porpami (Hanpuknan, OK1).
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