MIHICTEPCTBO OCBITU I HAYKI YKPATHU ®-23.10-
JKutomupesKa JEP)KABHUU YHIBEPCUTET «GKHTOMHUPCBHKA ITOJIITEXHIKA» | 05.01/103.00.1/6/0OK11-
nostiTexHika Cucrema ynpasiinas sikictio signosinae JICTY 1SO 9001:2015 2023
Exsemnasp Ne 1 Apk 16 /1
3ATBEP/I’KEHO

BueHoto pajioto (pakyabTeTy
I'ipHuyoi cripaBu,
IIPUPO/IOKOPUCTYBAHHS Ta
OyaiBHMLTBA

21 BepecHs 2023 p.,
rpoTokos Ne 08

JoBg Buenol paau
Bonogumup KOTEHKO

POBOYA MTPOIPAMA HABYAJIBHOI IV CLUAILITHA
OK 11 «XIMISA I BIOI'EOXIMIS JOBKIJLJIA»

U151 37100yBa4iB BUIIOT OCBITH OCBITHBLOTO CTYIEHS «OakamaBp»
cnenianbHocti 103 «Hayku npo 3eMimo»
OCBITHRO-TIpOdeciiHa mporpaMa « YIIpaBliHHsS BOJHUMH Ta 3€MCJIbHAMH

pecypcaMm»
daxysibTeT ripHUYOT CIIpaBy, PUPO/IOKOPUCTYBAHHS Ta Oy IIBHHUITBA
Kadenpa HayK npo 3emilo

CxBaJjieHo Ha 3aci/ilanHi Kadenpu
HayK IIpo 3emilio
19 Bepecna 2023 p., mpotokon Ne 6-1
3a4s¢f1v3aq kadenpu

@ Onena 'EPACHMYYK
i apanT OCBITHLO-TIpodeciinoi
nporpaMM
7 Jlapuca LIEBUYK

—t

Po3poOnuk: kanauaar rexuivnux nayk, gouent ['anuna CKHMBA

Kuromup
2023-2024 u.p.



MIHICTEPCTBO OCBITU I HAYKH YKPATHU ®-23.10-
JKuroMupchKa JEPKABHUU YHIBEPCUTET «KUTOMUPCBHKA MOJITEXHIKA» 05.01/103.00.1/b/0OK11-
noJTiTexHika Cucrema ynpasiinns skictio siznosigae ICTY 1SO 9001:2015 2023
Exsemnasp Ne 1 Apk 16 /2

1. Onuc HaBYAJIBLHOI TUCHHUILTIHA

XapakTeprucTHKa HaBYaIbHOI
HalimenyBaHHs l"any3b 3HaHB, JTUCIUILTIHA
IMOKA3HHUKIB CIIeLialbHICTh, OCBITHIN
. neHHa popma | 3aouHa ¢popma
CTYIIIHb
HaBYAHHS HABYaHHS
Kinekictes kpenutis 4 T'anysp 3Hanb
p «10 Ipupogauyi HAYKN» HOpMaTHBHA
Monyni — 2 ) ) Pik migroroBku:
CrernianpHICTh 1 ‘ 1
3MIiCTOBHX MOJIYJiB — 3 = =
Cemectp
103 «Haykumnpo 3emiaro»
3arajgbHa KUIbKICTh TOIUH - 2 ‘ 2
120 Jlexii
16 rop. ‘ 4 ron.
[TpakTuysni
16 rop. ‘ 4 ron.
TWKHEBUX TOIUH IS -
. JlaboparopHi
JeHHOi (hOopMU HABYAHHS: C .
OcCBiTHI# CTYHiHb «OaKagaBp» 32 ron. 8 rox.
ayauTopHuX 64 C — 6
caMocCTiiHO1 po6oTu — 56 AMOCTINHA poboTa
56 rog. \ 104 ron.
Bun xoHTpOIIO: ek3aMeH

CriBBIAHOIIECHHS KiJIBKOCTI TOJMH ayJIUTOPHUX 3aHATH JI0 CAMOCTINHOI Ta
1HAUBITYyaJIbHOI POOOTH CTAHOBUTH:

Ut IeHHo1 popmu HaB4aHHA — 53,3 % ayIuTOpHUX 3aHATH, 46,7 % caMOCTiitHOI Ta
1HJIUBIyaJIbHOT pOOOTH;

11t 3a04HO1 hopmu HaBuaHHA — 10 % ayauTopHux 3aHsaTh, 90 % camocTiiiHOI Ta
1HIUBITyaIbHOI pOOOTH.
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2. MeTa Ta 3aBJaHHA HABYAJIbHOI JUCIHUILIIHA

MeTo0 HABYAJBLHOI TUCHMIUIIHM € (OpPMYBaHHS TEOPETHYHOTO Ta MPAKTUIHOTO
pPIBHS  CTYJICHTIB, HEOOXITHOTO JUISI OCBOEHHS CHEIllaIbHUX TMPEAMETIB, e
BUKOPHUCTOBYETHCS XIMIYHHM aHa3 IPUPOJHUX Ta IITYYHUX 00 €KTIB.

3aBIaHHAAMH BUBUYEHHS HABYAJbLHOI JUCIUILIIHY €:

- (opMyBaHHA TEOpPETUUYHMX Ta NPAKTUYHUX YABICHb JUII OpraHizamii Ta
IPOBEACHHIA00pAaTOPHOTO XIMIYHOTO €KCIIEPUMEHTY;

- BUBYMTH OCHOBHI METOJW 1I€HTU(IKAli PpPEYOBUH, KUIBKICHOTO BU3HAYEHHS
PEYOBUH,;

- OBOJIOJITH OCHOBaMH METPOJIOTTII.

3MICT HaBYQJIBHOI JUCHUIUIIHU HAPaBJICHUH Ha (OPMYBaHHSA HACTYITHUX

KOMIIETEHTHOCTEH, BHU3HAYCHUX CTaHAAPTOM BHIIOI OCBITH 31 CIEMIaIBHOCTI
103

«Hayxu nipo 3emutton:

K 14. 3parnicTh 3acTocoByBaTH 0a30Bi 3HaHHS (P13UMKH, XiMii, 010JI0Tii, €KOJIOTIi,
MaTeMaTUKH, IHPOpMAIIHHUX TEXHOJIOT1H TOIO MPU BUBUEHHI 3eMIIi Ta ii reocdep.

K15. 3patHicth 3aiiicHOBaTH 301p, peeCTpaliio 1 aHali3 JaHUX 3a JOMOMOTOI0
BIJIMOBIAHUX METOJIIB 1 TEXHOJIOTIYHUX 3aCO01B Y MOJIBOBUX 1 1a00PATOPHUX YMOBaX.

K17. 3natHicTh 10 BCEOIYHOTO aHai3y Ckiaay 1 0yaoBu reocdep.

K 18. 3gaTHIiCTh IHTETpyBaTH MOJLOBI Ta JJAOOPATOPHI CIIOCTEPEIKEHHSI 3 TEOPIEIO Y
MOCJTIJOBHOCTI: BiJl CIIOCTEPEKEHHSI 10 PO3Ii3HABAHHS, CHHTE3Y 1 MOJICJIFOBaHHS.

OTpuMaHi 3HaHHS 3 HaBYAJILHOT TUCIUILIIHNA CTAaHYTh CKJIaJIOBUMH HACTYITHUX

NporpaMHMX pe3yJbTaTiB HaBUaHHs 3a crienianbHicTIo 103 «Hayku mpo 3emitoy:

IIP 07. 3actocoByBaTu Mojeii, METOAM 1 JaHl (Pi3uKH, Ximii, 010J0Tii, €KOJIOT1ii,
MaTeMaTuku, 1HGOOPMAIIIHHUX TEXHOJOTIH TOIIO MPH BUBYCHHI MPHUPOJHHUX IMPOIIECIB
(dbopMyBaHHS 1 pO3BUTKY reocdep.

IIP 08. OOrpyHtroByBaTM BHOIp Ta BHUKOPHUCTOBYBAaTH IIOJIbOBI Ta JabopaTOpHi
METOH JJIS aHATI3Yy IPUPOJIHUX Ta aHTPOTIOTEHHUX CUCTEM 1 00’ €KTIB.
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3. [Iporpama HaBYAIbHOI JUCHUILTIHA
3micToBuii Moy b 1. OCHOBHI po31i/in 3arajbHOI XiMmii.

Tema 1. OcHoBHi noHsATTS i 3akoHu Xximii. BynoBa aromiB. Ilepioguunuii

3aKoOH i cucTema ejieMeHTiB. Ximiunuii 38's130k. K 14. TIP 07.

PedoBuHu — koHKpeTHI (opMu MaTepii, XIMIYHHUNA Mpolec, SK IePEeTBOPEHHS
pedoBuH. OUHUII BUMIPIOBaHHS B XiMii. Bu3HaueHHS aTOMHUX Ta MOJIEKYJSIPHAX Mac.
ExBiBaseHT NpOCTUX 1 CKJIAIHUX PEUOBHUH.

CrexioMeTpHuYHI 3aKOHU. 3aKOH 30€peXeHHs Mach PEYOBHH TMpU XIMIYHHX
NEPETBOPEHHAX. 3aKOH CTAJIOCTI CKJIaJy PEYOBUH. 3aKOH KpaTHUX BIJHOIICHb. 3aKOH
€KBIBJICHTIB. 3aKOH ABOTa/IpO 1 HACIIJIKK 3 HOTO. 3aKOH 00’€MHUX BIJHOIICHb | eii-
JIroccaxa.

SAnepna monens atoma. OCHOBHI NPUHIMIM KBaHTOBOI MeXaHIKU. EjnexkTpoHHa
XxMapa, aroMHa opOiTasib. CTpyKTypa eIeKTpOHHOI 000JIOHKU aToMa, KBAHTOB1 YHUCIIA.

[lpunuun Ilaymi, npasBwio Xynaa, npaBwia KieukoBcbkoro. IlocninoBHICT
3aMOBHEHHS] CHEPTreTUYHHUX PIBHIB 1 IMiIPIBHIB aTOMIB.

[lepioguuHuii 3akOH 1 cucTeMa elneMeHTiB. IleplonuyHl BIIACTUBOCTI AaTOMIB
€JIEMEHTIB: eJIeKTpOHHA Oy0Ba aTOMIB, €HEpris 10H13aIli1, CHOPITHEHICTh 70 €JIEKTPOHA,
pajilycH aToMiB, 10HIB, €JIEKTPOHETATUBHICTb, CTYIIHb OKUCHEHHS.

[lepiognuHi BIACTUBOCTI CKJIAJIHUX HEOPTaHIYHUX pedoBUH. OKCHAM, HITPHUIH,
KapOiiu, TIAPOKCUIM, COJI, 1iX XIMIYHI BJIACTUBOCTI, MEPIOJUYHICTh 3MiHH,
BJIACTUBOCTEM.

[Ipupona, Buau 3B 3Ky, oro napamerpu. KoBajseHTHHI 3BSI30K , BJIACTHBOCTI,
METOJl BaJIeHTHUX 3B‘s3kiB. CmnocoOuW yTBOpEHHS 3BSI3Ky, WOTO HACHYEHICTb.
HampaBneHnicte  KOBaJ€HTHOro  3B‘sI3Ky, riOpuau3ailis aTOMHUX  opOiTanei,
reomeTpruyHa hopma MoJiekyd. [ToaspHICT, KOBAJIGHTHOTO 3B ‘SI3KY, TUMOJbHUA MOMEHT
3B‘SI3KY, TOJIAPHI 1 HEMOJISIPHI MOJIEKYJIH.

BonueBuit 3B‘s30k. MiXMONEKysipHa B3aeMOJis, 11 BUAM — JUCHEpPCiiiHa,
opieHTalliliHa, 1HAYyKI1iHA. loHHMi 3B s130Kk. MeTaniuHuit 3B's130K. BiacTuBocCTi, €Hepris

KPUCTAJIYHOI PENIITKH, KOOPAUHAIIHHE YUCIIO.

Tema 2. Tepmogunamika ximiuaux npouecis. K 14 . TIP 07.

OcHOBHI MOHATTS XIMIYHUX TepMoauHaMiku. PoGora. BHyTpimHs eHepris Ta
eHTainbisa. Tepmoaunamiuni yHkiii. [lepmmit 3akon TepmoanHamiku. 3akoH ['ecca ta
HACMIJIKA 3 HbOro. TepMoXiMiuHi po3paxyHkH. TemnoeMHicTh. Bu3HaueHHsS TEMIOBHUX

edexTiB. [pyruii 3akoH TepMoAuHaMikud. EHTpormis, ik Mipa HE3BOPOTHOCTI MPOIIECY.
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BinbHa enepris ['i006ca. 3miHa eHTpomii Ta BuUIbHOI eHeprii ['1606ca. HampapneHnicthb
XIMIYHOTO TIPOIIECY.

[IBUIKICTh TOMOTEHHHMX XIMIYHHX peakiiii Ta (akTopH BiJl SKHUX BOHA 3aJIekKaTh.
3aneXHICTh IIBUIKOCTI peakiii Bif KOHIEHTpalli. 3akoH aitounx mac. OcoOamBoOCTI
reTeporeHHux mpoieciB. Mexanizm peakiiii. [lopsnok peaxiii. [IpaBuno Baat-I'odda.
Enepris aktuBamii. 3BOpOTHI peakiii. XiMiyHa piBHOBara B TOMOTEHHHX Ta
rereporeHHux cuctemax. Koncranra pisaoBaru. [Ipunammmn Jle-11larense.

3microBHuii mMoayJsb 2. BiactuBocti po3uyuHiB. OKHCHO-BiTHOBHI peakuii B
HaBKoJMIHbOMY cepeaoBuiti. K 14. K 15.I1P 07. K18.

Tema 3. KosiraTuBHI BJIaCTHUBOCTI PO3YMHIB.

Pozunnuy, ix knacudikaris. Bona, sk po3unHHUK. [IOHATTS PO KOJIOiIHI CUCTEMHU, iX
pizHOBHIM. BrmactuBocTi KoMOigHUX po3uuHIB. CrocoOW BHUPAKEHHS KOHILIEHTpAalli
po3unHiB. TermnoBi mporecu npu pozuumHeHHl. Ocmoc, 3akoH Bant- T'odda. Tuck
HAaCHMYEHOI Mapy PO3YMHHHUKA HaJ po3unHOM. 3akoHu Payns. Temmeparypa KumiHHS Ta
3aMep3aHHs po3unHiB. EQymiockomiuHa Ta KplOCKOMiYHa KOHCTAaHTH. AHTU(DPU3H.

Tema 4. BaacTuBocTi po3UMHIB eJIEKTPOJIITIB.

Teopia enektpositiyHoi aucormianii. CuipHl Ta cinabki enexkTpoditd. CTymniHb
aucorarnii Ta KoHcTaHTa pgucomiamnii. J{oOyTox poszuumnHHOCTI. Jlucoranis Boau
Wonuuii no6yTox noxu. Boxxesuii nokasuux (pH). Tixponis comneil.

Tema 5. OKHCHIOBAJILHO-BIIHOBHI peakilii.

[TousaTTs mpo mnpouecH OKUCHEHHsS-BIAHOBIEHHS. CTymiHb OKHCHEHHS. Meroau
CKJIQJ]JaHHSl PIBHSHb OKHUCHIOBAJbHO-BIAHOBHUX peakiii. MeTroa eleKTpOHHOTO
Oanancy. Tunu peaxiiiii OKUCHEHHS-BITHOBJICHHS. DaKTOPH, SKI BIUTMBAIOTH Ha TIepedir
OKMCHIOBaJIbHO-BIIHOBHUX peakuiid Ejexkrpoximiuni npouecu. EnexrpoJtis. [TonsarTs
PO EJIEKTPOJI, eJIeKTpoaHui noTeHmian. [lonBiHMI enexkTpudnHmii map. BuMiproBanHs
eJeKTpOoAHUX MoTeHmianB. CTaHaapTHUN BOAHEBUM enekTpo. CTaHIapTHI €JIEKTPOIHI
MMOTEHIIAIM Ta PSJ aKTUBHOCTI MeTanmiB. DakTopu Bijg SKHX 3aleKWUTh BEIMIMHA
enekTpogHoro moteHmiany. PiBusaas Hepucra. [NambBaniuni enemenTn. O0uncieHHs
EPC. Axkymynsaropu.

Enextpomni3 po3miasiB Ta po3unHiB. 3akoHu Dapanes. [locnigoBHICTh po3psy HOHIB
Ta MOJIEKYJ Ha eJekTponaax. Bukopucranus enextpodizy. Enxexrposnituune 1o0yBaHHS
MeTaniB Ta cruiaBiB. Koposis metaniB Tta cmiasiB. [IOHATTS Ta 0coOIMBOCTI KOpO3ii
metaniB. Knacudikaris kopo3iiiHux mpolieciB. XiMidHa Ta €IeKTPOXiMidyHA KOpPO3is.
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Tema 6. OcHOBHM Teopii Ta po3K/Iaay KOOPAMHAUIIHHUX CIIOJYK.

BusnaueHHsT TOHATTS KomniekcHa cnoayka. 3a I'piHOeproMm, SMUMUPCHKUM,
babkom. BnacTuBOCTi 1 3acTOCYBaHHS KOMILUIEKCHHUX CIHOJYK B XIMIYHOMY aHami3l.
CriiikicTh KOMJIEKCHUX crnoiyk. CrymiHyacTa Jucoliallisi, CTYMIHYacT€ YTBOPEHHS
KOMIUIEKCIB. 3acTOCYBaHHS B aHami3l OKpPEeMHUX TPYyN KOMIUIEKCHHX CIOJYK 3
HEOPTaHIYHUMHU JIITaHJaMHU - aMiaKaTH, TAJIOTeHIId, TIOllaHATH Ta IiaH1IHI KOMILJIEKCH,
docharni kommekcu Tomo. KinbkicHa XapakTepUCTHKa CTIHKOCTI KOMIUIEKCIB 3a
JIOTIOMOTOI0 KOHCTAHT CTIMKOCTI (CTYIIHYAcTI Ta 3arajibHi KoHCTaHTH). [lpuHuumn
METOJ[IB  BU3HAUEHHS  CTIMKOCTI  KOMIUIEKCHMX  CHOJYK Yy  pO3YMHAaX.
3aKOMILIEKCOBaHICTh, (hyHKLIS yTBOpeHHs b epyma (cepenne miranaHe yucio). Metoq
Jlenena. BnnuB BIAacTHBOCTEW ILEHTPAJbHUX 10HIB - KOMIUIEKCOYTBOPIOBAYiB Ha
CTIMKICTh KOMIUIEKCHUX croiykK. Kiacudikailisi KaTioHIB METaJiB 3aJIeKHO Bl OYJ0BU
iX EJIEKTPOHHUX OOOJIOHOK. XapakTep 3MIHM CTIMKOCTI KOMIUIEKCIB Yy MeXaxX KOXXHOI

rpymu.

3micToBHMi Moayab 3. EjgemenTn HeoprasiuHoi Xximii. Mirpamisa XiMiuHHX
ejemeHTiB y 0iocdepi. K 14, K 15. TIP 07. K18. K 17. ITP08.

Tema 7. Ilonsarrs npo Oiocdepy. 3aKOHOMIPHOCTI NOIIMPEHHS XiMIYHHX
eJieMeHTiB B Oiocgepi.

3agada, Miclle B CHUCTEeMI MPUPOAHUYMX HAYK, 3B'SI30K 3 TIe0XiMi€r0, O10JI0TI€l0,
exoJsioriero; 3aBaaHHs Haykd. OCHOBHI 3akoHU (O10T€HHOI Mirpaiii, 010J0T1YHOTO
Kpyroo0iry, BeKTOpa pO3BHTKY, €IHOCTI OpraHi3My Ta CEpeIOBHINA, 3araJbHOTO
pO3CitOBaHHSI XIMIYHUX e€JIeMeHTIB Tomo). [omoBHi 3akoHoMipHocTi (["apkiHca,
yCepeaHEHHs, €BOJIOIINHOTO PO3BUTKY MepeBakaHHs B JiTocdepl €IeMEHTIB, aTOMHI
MacHu SIKUX KpaTHi 4oTupboM To110). OO0’ €ekT mociimkenns 6ioreoximii. [IpuHiunu ta
npaBuia Gioreoximii. 3HaueHHs1 010reoXIMIYHOT HayKW AJis mi3HaHHs Oiocdepu. Poib
B.I. BepHancbkoro B ii cTaHOBJIEHHI Ta PO3BUTKY.

Konmenii 6iocdepu, )xuBOi peuOBUHU, OI0KOCHUX CHUCTEM, 010re0XIMIYHUX IUKIIIB
AK TEOpeTUYHOI OCHOBM Hayku. EHeprermka Oilocdepu. crtpykTypa Oiochepu, ii
koMmroHeHTH. OcobmmBoCTI Ta BracTuBOCTI Olocdepu. Epomtomiss G6iocdepu. Kmapk.
Knacudikamist BumaiB mirparii. ['eoximiuni kmacudikaiiii eJIeMEHTIB 3a MIrpariiHUMH
0COOJIMBOCTSIMH.

Konnenitist kpyroo6iry. IToXomkeHHsI >KUTTS 1 €BOJIOLIS 010reoXiMIYHUX ITUKIIIB
OloreHHHX eJeMeHTiB. TexHoreHH1 (akTopu MOpYUIEHHsS iX Kpyroodiry. TexHoreHHi
reoxiMiyHi aHomajii B 61ocdepi, mpoodsieMu 1 MUISIXU iX PO3B’s3aHHS.
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Tema 8. Ximist S- Ta p-esieMeHTIB Ta iX 0ioJIoriuyHa poJib.

Berym no ximii enemeHTiB. PO3MOBCIOMKEHHST B KOCMOCI Ta B 3€MHIM KOPI.

CtpyKTypa Ta BIaCTUBOCTI MPOCTUX PEYOBUH, TPUHIIUIIHU X OTPUMAHHS.

[Tonoxenus ['imporeny B mepiogAndHIA CUCTEMI, CHICTIM(IYHICTS HOTO BIACTUBOCTEH.
®di3uuHI Ta XiMIyH1 BaacTUBOCTI BojHI0. Crionyku [Maporeny. Enementu VII-A rpymnu,
ix xapakTepucTuk Ta BiacTuBocTi. Emementu VI-A rpymu, iX XapakTepuCTHK Ta
BiacTuBOCTI. O30H. Ponb o30HOBOro mapy. Ckiag arMocdepHOTro MOBITPS 3eMill.
biosoriuna ponk Ta TokcuuHa nis crionyk Cynsdypy.

«KucnotHi gomii».

Enementn V-A rpynm, iX XapakTE€pUCTHK Ta BiIacTUBOCTI. llommpeHHs a3ory B
npupoi, 1oOyBaHHS BIACTUBOCTI Ta 3acTocyBaHHs. Crnonyku Hitporeny. bionmoriuna
posib HitporeHy, TokcHuHICTh HOro crnoiyk. @ocop y nmpupoau, Woro AoOyBaHHS
BJIAaCTUBOCTI Ta 3actocyBaHHs. Crnonyku dDocdopy. bionoriuna ¢yskimis dochopy,
TOKCHUYHICTh HOTO CIIONYK.

Enementn IV-A rpymu, iX xapakTepuCTHMK Ta BIacTUBOCTI. Byriemns Ta ioro
aJIOTPOIHI BUAO3MIHM B TPHUPOJI, iX KOpoTKa xapaktepuctuka. Crnonyku KapOony.
bionoriuna ¢yHkiris Ta TokcuuHicTh cniodyk Kap6ony. [lapuukoBuil edekT Ta NUIIXU
fioro momonanus. Cuniniit B mpupoxi. Moro mo6ysanHs Ta BracThBOCTI. IlpuponHi Ta
MITY4HI CHUJIIKaTH, CKJIO, Kepamika, IleMeHT. biosoriuna (QyHKIIA Ta TOKCHYHA Mdis
crionyk Cuuiitito.

Ximisn meradiB. 3aranbHa XapakTepUCTHMKAa MeETajiB. 3HAXO/KCHHS METalliB B
npupoai. OcHOBHI meToau ix pAoOyBaHHs. [lpuunmHM nOMIOHOCTI Ta BIIAMIHHOCTI
(GI3MYHUX BIACTUBOCTEH METaliB. YTBOPEHHS METAIIYHOTO 3B’SI3Ky METOJIOM
MOJIEKYJIApHUX oOpOiTasieid. XiMiyHAa BIACTUBOCTI MeTaliB. KOMIIEKCOYTBOPEHHS.
dizion0riyHa aKTUBHICTH HOHIB METAIB.

S- 1 p-MeTaJid Ta iX CHOJyku. Jly)kHa Ta Jy>KHO3EMEJIbHI METalld iX €JIEKTPOHHA
CTPYKTypa, 3HAXO/PKCHHS B TMPHUPOJI, BiacTUBOCTI. Di3iojoriyHa axkTUBHICTh Ta
TOKCHYHA JIisl CIIOJIYK IIUX MeTaniB. Mertanu niarpynu ['epmaniro.

Tema 9. OcHoBu ximii Ta Oioreoximii d- Ta f-emementiB. d-mMerasmm Ta ix
cnoayku. ®epym, KobanbTt, HikoJ1.

3amizo. 3amizHa pyaa. Metanypris 3amiza. Exosoriuni mpoOieMu MeTamyprii.
Cnonyku ®epymy, Kobanety Ta Hikomro. [1naTnHOBI MeTau, iX €JIEKTPOHHI CTPYKTYpH
Ta CTYNEHI OKUCHEHHs. Pollb XIMIYHUX JIEMEHTIB, IX PO3MOAUT B 3eMHIi Kopi. SkicHi
peakIlii Ha KaTiOHM O10r€HHMX BaKKUX METaiB (Ag+, Cd2+, Zn2+, Pb2+, Cu2+, C02+, Fe2+,
FeS+7 Ni2+7 Mn2+, Cr3+, ng+).
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Tema 10. Opraniuna reoximisi. Teopisi 0y10BH OpraHiyHUX CIOJIYK.

ByruaeBoani. Anbaeriam i keronu. Kap6oHoBi KHCJI0TH Ta iX MOXiAHI.

VYHikanbHICTh KapOoHy B Oiocepi. OpraHiyHa pedyoBHMHA SAK TE€OXIMIYHHM
akymyssarop. Kracudikamis opraniyamx pedoBuH. Kitacudikariss ByTieBOIHIB.
bioreoximiuni akropu dhopmyBanHs HadTH Ta BiakianeHb keporeHy. Ckiman HadTu,
npupoaHoro razy. Homenkmnarypa opraniunux cronyk 3a npasuiamu [UPAC 1993 p. i
pekomenpanii YHKoXiTepH. Ornsag npupomHux mkepern, (i3uyHl Ta XiMidHI
BJIACTHBOCTI BYTJICBOJHIB, OKCHUTC€HOBMICHMX Ta TETEPOLUKIIYHUX CHOJYK, iX
€KOJIOT1YHa HeOe3leKa sSK MOTCHIIMHMX IOJIOTAHTIB MOBKULIL. SKicHI peakilii Ha
OpraHiyHl CHOJYKH (QJKEHHW, ajKiHW, apeH, cnupTH, (enonu). DizuyHi 1 XiMIYHI
BJIACTUBOCTI aJIbJICT1/IB, KETOHIB, KapOOHOBHX KHCJIOT. SKICHI peakiiii Ha opraHiyHi
CIONYKH (anbAeriiv, KEeTOHU, KapOOHOBI KHUCIOTH, AaMIHOKHCJIOTU,BYTJIIECBOJIN).
[Ipupoaui  O0107OTIYHO-aKTHBHI ~ PEYOBUHH,  OIOMOJIMEpPU: TyMiH, TyMYCOBI
GyIbBOKUCIOTH TPYHTY, aMIHOKHMCJIOTH, TENTHAW, TMNPOTEiHW, JIMiAW, JICHIH,
aMIHOKUCIIOTH, BYTJIeBOid. OCOOIMBOCTI KPYroo0iry OpraHiyHuX peuoBUH.

Tema 11. Metoau BuB4YeHHs1 Oioreoximii. BiuinB 3a0pyIHIOIOYNX pEe4YOBHMH Ha
oiocdepy. K 14 K 15.TTP 07. K 17. K18. ITP08S.

XapakTepucTuka 3a0pyaHioBayiB 010cepH Ti HACHIJIKM iX [Ili: BaXKK1 MeTalIu, HadTa,
MOJIIIUKIIIYHI  apPOMATH4YHI BYTJIEBOJHI, [IOKCHH, XJIOpO- Ta (IyOpOBYIJIEBOIHI,
dbeHou, anbaeriiu, NeCTUIUIN.

Cxutan moBepxHEBUX BOJ Ta (hakTopH, siKi Woro Bu3HavaroTh. ['inpocdepa. bymnosa i
cknaz. Crnocobu kinacudikauii I1B. BuzHaueHHs Ta cnocoOu OLIHKY BMICTY OpraHIYHHUX
pedoBuH y I1B. biorenni enementu. Mikpoenementu y ckiani [1B.

@di3uKo0-XIMIYHI Tporecu B rigpocdepi. Byrnekucnorna piBHoBara y IIB. Boau
CBiTOBOTO OK€aHy Ta MOXOMKEeHHs cojeil B Hux. [IB cymn Ta nmpomoBuku. Ilimzemui
Boau. [loxomxkenns Boau Ha 3emii. ['eoxiMigHa posib BOAW B 3eMHIN Kopi. TBepaicTh
BoH, 1i Buan. Kiacudikariis Boj 3a TBEpIICTIO.

®di3uko-xiMiuHi nporecu B atmocdepi. Atmocdepa. Ckiaa, OyaoBa 1 MOXOKEHHS.
['onoBHi, HApyropsiiHi KOMIIOHEHTH MIKPOKOMIIOHEHTH aTtMochepu. AHTPONOTeHHI
3a0pynHioBaui atmMocdepu. ['eoxiMiuHa posb aTMOocPepu B CydaCHOMY T'€OXIMIYHOMY
cepenoBuIli. XiMidHi IEPETBOPEHHS OPraHiuHMX CIOIAYK B armocdepi. [pyHtu Ta ix
reoxiMiuHa poJib. 3emMHa kopa. CydacHi ysaBJICHHS TIpo «3eMHYy Kopy». Ckiaz i Oymosa.
[ToHATTS TIPO «HABKOJIUIIHE CEPEJIOBUILEY», «TCOXIMIYHI CHUCTEMH», «TC€OXIMIYHMM
(don», «reoxiMiuHI IPUPOJIHI Ta aHTPOMIOTEHH1 aHOMAJIII».

dopmu 3HAXOHKEHHS XIMIYHUX €JIEMEHTIB B 3eMHIH KOpI.

YuHHUKY TpYHTOYTBOpeHHs. CKIIaJ0B1 YaCTHMHU IPYHTY, iX poib y (PyHKIIOHYBaHHI
IPYHTY, 3MiHa iX XIMIYHOTO CKJIay. ['€0XiMi4H1 aHOMaJTii B IPyHTaX.
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4. Ctpykrypa (TeMATH4YHHUIl IJIAH) HABYAJIbHOI I CUMILTiHN

KinekicTs roguu

neHHa Gopma

3a04Ha (hopma

3MICTOBI MO/l 1 TEMU 'H o B o
2| B |E 2|8 | &
°clz| & E|89¢el=|&|E|5¢
S1E|8|5 /883 8|84 ¢€s
O o < = < D 3 9] < i <
~| 8| 85| E|odg S| 5| B 8| o6&
Monayas 1
3microBuii Moay b 1. OcHOBHI po3ainu 3arajabHoI Ximil.
Tema 1. bynoBa aromis. [lepiogununuii
3aKOH 1 CHCTEMa eJIEMEHTIB. XIMIYHHIA 12 |2 |4 | 6 18 |2 | | 16
3B'SI30K .
Tema 2. TepmoauHamMika XiMITHHX
npoiieciB. XiMiyHa KIHETHKA Ta 16 |2 |4 |2 8 14 | - 2 8
XiMiYHa piBHOBAra.
Pazom 3a 3micmoguit modyns 1 |28 (4 |8 |2 |14 |32 |2 |- |2 |24
3micToBuii Moay.b 2. BiaacTuBocTi po3unHiB. OKMCHO-BIIHOBHI peakilii B HABKOJIUIIHbOMY
cepe1oBHIII
Tema 3. KomiratuBHi BIaCTUBOCTI
po3unHiB. CriocoOu BUpaKEHHS 12 |12 |4 |2 4 14 | 4 10
KOHIIEHTpallli peUOBUHHU.
Tema 4. EnexTponiTH4Ha AUCOITIAILiS.
Boanesuii mokasuuk. CuiabHi Ta ci1adKi 10 | - 4 |2 4 10 |2 | - 8
€JIEKTPOJIITH
Tema 5. OkuCHO-BITHOBHI peakiiii.
Ma 0. KHCHOTBLHOBHI Peartul. 1012 1al2 |2 |22} F |2 |10
Enextpoximiuni nporecu. Enextponis.
T i
eMa6OCHSBH Teopii Ta po3KIaaLy 0 12 14 ]2 ) s | L L 8
KOOpJMHAIIITHUX CHOJYK.
Pa3zom 3a 3micmoseuit modyns 2 | 42 |6 |16 | 8 12 (44 |2 |4 |2 36
Moayas 2
Monayasb 3. EnemenTu Heopraniunoi ximii. Mirpaunisi ximiunux eiemeHTiB y 6iocdepi.
Tema 7. IlousatTs nipo 6iocdepy.
3aKOHOMIPHOCTI MOMIUPEHHSI XIMITHUX 8 - F O F 8 |8 | F | 8
€JIEMEHTIB B 6iocdepi.
Tema 8. Ximis S- Ta p-eeMeHTiB Ta iX
. : 11 |- |4 |2 5 9 - F F 9
OiloJyoriyHa poib
Tema 9. OcHoBu ximii Ta 6ioreoximii d- Ta
f-enemenrtiB. d-mMeTanu Ta iX CHOMTYKH. 7 2 2 |3 19 + F F 9
®depym, KobansT, Hikoo.
Tema 10. Opraniuna reoximist. AJbAeTiAH 1
. . 113 14 |4 |2 3 9 - F F 9
ketoHU. KapOOHOBI KHCIIOTH Ta 1X MOXI1JIHI.
Tema 11. Bimus 3a0pyqHIOIOUHX PEUOBUH | 9 | L L 9
Ha O6iocdepy. MeTo BUBUCHHS. 11 |- 11
Pazom 3a 3micmoenuit modynn 3|50 |6 |8 |6 |30 |44 44
BCbOI'O | 120 |16 |32 |16 |56 | 1204 |8 |4 |104
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5. Temu 1aGopaToOpHUX 3aAHATH

KinekicTts roanu

Ne
3/ Haspa remn JieHHa | 3a04Ha
dbopma | dopma
1 bynoga atomiB. Ilepionuunuii 3aK0H 1 cUCTeMa eJeMEHTIB. XIMIYHHI 4 i
3B'SI30K .
2 | TepmoamHamika XiMIYHHX TpolieciB. XiMiuyHA KIHETHKA Ta XIMIYHA 4 i
piBHOBara.
3 KomniratuBHi BnactuBocTi po3uuHiB. [IpuroryBanus
po3unHiB. CriocoOu BHpaKeHHs] KOHIIEHTPAIiipeYOBHUHHU. 4 4
4 EHeKTpOJ'{iTH‘lHa nucoriamniga. Bonaesui mokasuuk. CHiabHI Ta c1a0Ki 4 4
CJICKTPOJIITH
5 | OxucHo-BinHOBHI peakii. Enexkrpoximiuni npotecu. Enextpouris. 4 i
Kopo3is
6 OcHoBH Teopii Ta po3kiIany KoopAuHaiiiiHux cnoiayk. Koopaunariiiai 4 i
CIIOJTYKH, HOMCHKJIATYPA, BIACTHBOCTI, OJICPKAHHS
7 | Ximis S- Ta P-eJIeMEeHTIB Ta iX O6i0J0TiYHa POJIb 4 -
Opraniyna ximid. BractuBocTi HacHUYEHHX Ta HEHACHYEHHX 4 i
BYTJICBOJIHIB
PA30OM 32 8

Temu NPpaKTUIHHUX 3AHATD

Kinekicts roguna

Ne o
3/ asea TemMn JieHHa | 3a04Ha
dopma | dopma
1 TepMoanHaMika XIMIYHUX MTPOLECIB 2 5
XiMiyHa KIHETHKA Ta XiMiuHa piBHOBAra.
5 KomniratusHi Bi1acTuBoCTi po3unHiB. CiocoOu BUpaKEHHS 5
KOHIICHTpALlli peYOBUHHU. )
3 Bonnesnii mokasuuk. CHibHI Ta c1a0K1 €1eKTPOJIITH 2 -
4 OKHCHIOBAJILHO-BIJHOBHI PeaKIIii. 2 -
5. | Koopaunarniiiai comyku. 2 2
6 | Ximis S- Ta P-eJIeMEHTIB 2 -
7 | Xiwmis d- ta f-enemenTiB. d-meTanu Ta iX CIIOIYKH. 2 -
8 | KapOoHOBI KMCIIOTH Ta IX BIaCTHUBOCTI 2 -
PA3OM 16 4
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6. 3aBaaHHs A1 caMOCTiliHOT podoTH

Ne Hazpa Temu Kinbkictb

3/m TOJIMH,

3aBJaHHSA

1 [epionnynanii 3aK0H 1 cUCTeMa elleMeHTiB. Bu3HaueHHs ekBiBajieHTY | 6
pedoBuHU. XIMIYHUH 3B’ 30K 1 Oy/1I0Ba MOJICKYJI, CKJIaJaHHS CXEM Crop. 23.
OYyZIOBH MOJICKYI. Ne 1-3.

2 Enepreruka XiMi4HHX peakiiid, po3B’si3yBaHHs 3a1a4. OO0pOTHI Ta 8
HEOOOPOTHI peakilii Crop.32,

No2-5, crop.44,
Ne 1-4

3 KomiratusHi BnactTuBocTi po3unHiB. CriocoOu BUpaxKeHHS 4
KOHIICHTpalLlii pe4oBUHU. PO3paxyHKN KOHIIEHTpAIIil, Crop.70,
pO3B’A3yBaHHA3a4au. Nel-5,

4 Po3unnu enextponitiB. [ucomiamis i piBHOBara y BOJHHX po3unHax | 4
€NEeKTPOJIiTIB. BolHEBHI 1 MAPOKCUIBHUI TTOKA3HUKH, 10HO- Crop. 81,
oOMiHHIpeaKIii Ta TiapoIi3 Colei. Ne 3-6

5 Enextpoximiuni  mpouecu. — CkimagaHHsS — rajbBaHIYHUX 2
€JIEMEHTIB. BacTUBOCTI €NEKTPOXIMIYHOTO psy HAIpyT. Crop.98, Nel-5,
OKHCHO-BITHOBHIpEAaKIIii Ta X CKJIaJaHHS. ctop. 106,

1-3

6 OcHoBU Teopii Ta pO3KIIaAy KOOPIUHAINHUX CIIOTYK. 2
Crop. 87,
No 1-4

7 3aKOHOMIPHOCTI MOIIMPEHHS XIMIYHUX €JIeMEHTIB B 6iocdepi. 8
Crop. 32 Ne
4,5

8 XiMid S- Ta P-eeMeHTIB Ta iX 0610J0Tr14HA POJIb 5
Crop. 123,
No 1-4

9 Meranu cimeiicta depymy (Fe, Co, Ni) 3
Crop. 123,
No 5-8

10 MeTtoau BuB4YeHHsI OioreoxiMii. BriinB 3a0pyIHIOIOUHX pEYOBHH Ha 11

6iocdepy TBepaicTb Boau Ta criocodu i1 yCyHEHHs. Crop. 123,
Ne 9-11
11 Anwperiau 1 ketonu. KapOoHoBi kucnotu Ta ix moxiaHi. [lomimepu 3
Crop. 129,
No 1-5
Pazom | 56

[pumitka: Bei 3agaudi st camocTiiHoi poboTr 3 mocionuka- b.T. Kamincekuii J1.b., Kamincekwii B.T.
Tumnosi 3anaui moxypey «Ximis», Kuromup, XKITI, 1998.

/. InguBigyanbHi 3aBIaHHS

HapuanbsHo10 mporpamoro nepeadadeHo 2 KOHTPOJIbHI MOYJIbHI pOOOTH, 10 AKUX BXOJATH 3a/1a4l
Ta PiBHSHHS peakiliil, MoB'a3aHi 3 TEOPETUYHOIO YaCTUHOIOKYpCY. KOHTpOoIbHI pOOOTH BUKOHYETHCS
TICIIS TIEPIIOTO Ta APYTOro MOYJIIB KOKHUMCTYICHTOM 32 1HAWBITyaIbHUM 3aBJIaHHIM Ha
na0opaTOPHOMY 3aHATTI. 3MICT KOHTPOJIBHUX 3aB/JaHb NPEACTABICHUHN Y BIAMOBIAHUX OlneTrax.
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Ha ocBitHpOMY nOpTasi JKuTOMUpPCHKOT MOTITEXHIKK MPECTABIICHI €NIEKTPOHHITECTH 3
TEOPETHUYHOTO KYPCY X1Mii, sIKi KOKEH CTYJCHT BUKOHYE CAMOCTIHHO B OH-JIAMH PEXKUMI.

8. Meroau HABYAHHSA

[Tix yac BukIagaHHs Kypcy «Ximist 1 610reoxiMisi TOBKiUISH» BUKOPHUCTOBYIOThCSHACTYITHI METO TN
HABYaHHS:

- MPOBEICHHS Ja00PaTOPHHUX EKCIIEPUMEHTATIBHUX TOCIHKEHb;,
— BUKOPHUCTAHHS KOMIT IOTEPHOT TEXHIKH JUIsi 00pOOKH pe3yabTaTiB aHATI3Y;

— MyJIbTUMEIHE OONalHaHHS IMiJT Yac JICKIIH, JJa00paTOPHUX, MPAKTUYHUX Ta3aXUCTY
KYPCOBUX;

— METO/IM aHaJli3y Ta CUHTE3Y IiJl 4ac 0OPOOKHU pe3yabTaTiB eKCIIEPUMEHTY;

- IHCTpyMEHTaJbHI Ta Ja00paTOPHI METOIM BUBYEHHS SIKICHOTO CKJIaxy 00’ €KTiB
HABKOJIMIIHBOTO CEPEIOBHIIIA.

MeToan HaBYaAHHSA:

— MHI1 — BepbanbHi (JIeKIisl, TOSICHEHHS, PO3TOBiJIb, O€ciza, IHCTPYKTAXK);

— MH2 — HaouHi (cocTepeXeHHS, LTFOCTpAIlisl, JeMOHCTpaIlis);

— MH3 — npakTtuyHi (pi3Hi BUAM BIpPaB Ta 3aBJaHb, BAKOHAHHS PO3PaXyHKIB, IPAKTUKH);

— MH4 — nosicHIOBaILHO-UTIOCTPATUBHUH (TIepe0davae HaJaHHs TOTOBOI iH(popMaIIii
BUKJIaJlayeM Ta 11 3aCBOEHHS CTYACHTAMU;

— MHS — penpoayKTHBHHUIA, B OCHOBY SIKOTO ITOKJIa/IEHO BUKOHAHHSI PI3HOTO POAY 3aBJaHb 3a
3pa3Kkom;

— MHG6 — MeTon mpo6IeMHOTO BUKIIAAY;

— MH7 — yacTKOBO-ITOIIYKOBUH (€BPUCTUYHUIA);

— MHO9 — nuckyciiiauit MeTo;

— MHI10 — MeTon akTUBHOTO HaBUaHHS (ITPOBEACHHS €KCIIEPUMEHTAITBHUX MIH1-TOCIIIIKEHb,
IrpOBOTO NMPOEKTYBAHHA);

— MHI11 — curyaniiinuit MeTof, pillleHHS KeMCOBUX 3aBIaHb.

9. MeTo1 KOHTPOJTIO

[ToTouHMIT KOHTPOJIH JIJIs1 CTY/ICHTIB IEHHOI (DOPMU HABYAHHS MMPOBOJUTHCS Y (hOPMi YCHOTO
1H/IMBITyaTbHOTO Ta (POHTAIHLHOT'O OMUTYBAHHS, MMCHMOBOTO (KOPOTKI BiAMOBI/II HA KOPOTKI
3amUTaHHs) Ha JIGKIIIHHUX 3aHATTAX MICIS BUKJIAIaHHS JIEKIIITHOTO MaTepiay KOKHOTO 3MICTOBOTO
MOJTyJIsl 200 TEMH, €JIEKTPOHHOTO TECTYBaHHS IiJ 4ac 3aXMCTY 3BiTiB 3 1abopaTopHUX poOiT. [o
MMOTOYHOT'O KOHTPOJIIO BIAHOCUTHCS KOHTPOJIb POOOTH 3 MUTaHb, IO BUHECEH]1 HAa CaMOCTiiiHe
OTIaHYBaHHS, 1 BUKOHYETHCS Yy (DOpMi ONUTYBAHHS.

MeTtoi1 KOHTPOJTIO:

— MOI — ouiHroBaHHS pOOOTH Mij Yac ayTUTOPHUX 3aHATH;

— MO2 — BUKOHaHHS IPAKTUYHHX 3aB/JaHb;

— MO3 — noTouyHe TecTyBaHHS;

— MO4 — BUKOHaHHS ayTUTOPHOT KOHTPOJIbHOI pOOOTH;

— MOS — 3axuCT IHIMBIAYaIbHOTO 3aB/JIaHHS;

—  MOG6 — ex3ameH.

10. Po3noaia 6anis
CucreMa KOHTPOJIIO 3HAHb Ta YMOBH CKJjagaHHs icnuty. HaByampHa aucruroriga "Ximis i
6ioreoxiMisi JOBKULIA" OIIIHIOETHCS 32 MOAYJIBHO-PEUTHHTOBOIO cHUCTeMOI0. BoHa ckiagaerses 3 3
MOJIYJIiB.
Pesynprat HaBYaIbHOI AiSTIBHOCTI CTYACHTIB OLiHIOIOTHCS 3a 100 — GanbHOIO MIKAIOH.
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@opmu nOMOUHO20 KOHMPOJIIO. OIIHIOBAHHS JOMAIHIX CAMOCTIHHUX 3aBIaHb, TECTIB Ta
KOHTPOJILHUX pOOIT BAKOHAHUX CTYACHTAMH ITij] Yyac J1a00paTOpPHUX 3aHATh.

CryneHT MOXe OTpUMaTH Oaliv 3a JOMOBHEHHS, YCHI BIAMOBiAl, BUKOHAHHS JIOMAIIHIX 3aBJIaHb Ta
JmabopaTOpHUX POOIT Ta HAIMCAHHS CAMOCTIMHHMX POOIT Ha YCiX JIAOOPATOPHUX 3aHATTIX
BIIPOZIOBXK CEMECTPY.
- VCHA 8I0N06i0b, OOMAWHS NUCMOBA POOOMA,

nabopamopna poboma — no 3 banu,

- OONOBHEHHsL — no 1 6any;

- RUCLMOBI CAMOCMIIHI - no 10 6anie
- MOOYIbHI KOHMPOJIbHI pOOOMU — no 20 banis

MoodynvHuii KOHmpoy: 2 MOIYIIbHI KOHTPOJIbHI pOOOTH.

3micmosuit mooyns 1

MaxkcumanbHa KinbkicTs 0amiB 50. [lepenbauaeTbes mpoBeneHHs 31 cTyeHTaMu 2 1a00paTOpHUX
3aHSTh, 2 IPAKTUYHUX 3aHATH Ta HAITMCAHHS KOHTPOJIBHOT pOOOTH.

BukonanHs koxHO1 J1abopaTtopHoi podotu — 20 6anis,

Ouinka 3a 1abopatopHy poOOTY BKJIIOYa€e B cebde:

- OLIIHKY 32 TEOPETUYHY IiArOTOBKY (ycHe abo nuchbmoBe onutyBanHs): 0—3 6amu (0 —
HE3a40BUIBHO,

1 —3amoBinbHO, 2 — 100pe, 3 — BiIMIHHO);

- oopMIIEHHSI TPOTOKOJTY i BUKOHAHHS J1abopaTopHoi pobotu: 0—3 6amu (0 — He3a10BIIBHO
(BimcytHii), 1 — 3amoBineHO, 2 — M0Ope, 3 — BIAMIHHO);

- BUKOHAHHS JOMAIIHBOTO MUChbMOBOTO 3aBaanHs: 0—-3 6anu (0 — HeBipHO, 1 — 31 3HAYHUMH
MMOMIJIKAMH, 2 — 3 He3HAYHUMH TTOMIUIKAMH, 3 — BIPHO);

- pobota B 1aboparopii a6o gonoBHeHHs: 0 — 1 6amu (0 — He3anoBiABHO, 1 — 100OpeE);

-HaIMMCaHHS MOTOYHOI camocTiitHoi podotu: 10 GaniB ( 9-10 GaniB BimMiHHO, 8-6 — mobpe; 5-4 —
3a710B1IbHO; 0-3 — He3a10BIIBHO). PO3paxyHOK MaKCMMAIbHOI KiJTBKOCTI OasIiB 3a 3MiCTOBHI MOAYIb 1:
10 (xouTpOIBHA pobOTa) + 40 (;Taboparopui podotr) =50 OaitiB.

3micmosuit mooyns 2

MaxkcumanbHa kinbkicte 6amiB — 100. [lependauyaerbcs mpoBeneHHs 31 cTyaeHTaMu 4 1abopaTopHUX
3aHATh, YOTHPH TPAKTHYHUX 3aHATTS Ta HAMKUCAHHS KOHTPOJIBHOI poOOTH. BHKOHAHHS KOXKHOL
nabopatopHoi podotu — 20 Gais,

Ouinka 3a 1abopaTopHy poOOTYy BKITtOUa€ B cebe:

- OIIIHKY 33 TEOPETHYHY MiArOTOBKY (ycHe abo muchbMmoBe onutyBanHs): 0—3 6amu (0 —
HE3aI0B1JIbHO,

1 —3amoBinbHO, 2 — 10Ope, 3 — BiIMIHHO);

- oopMIICHHS POTOKOJY 1 BUKOHAHHS J1abopartopHoi podotu: 0-3 6amu (0 — He3a10BIIBHO
(BimcytHiit), 1 — 3a10BiBHO, 2 — 100pe, 3 — BIAMIHHO);

- BUKOHAHHS JOMAITHBOTO MUChbMOBOTO 3aBnanHs: 0-3 6anu (0 — HeBipHO, 1 — 31 3HAYHUMU
MMOMUJIKAMH, 2 — 3 HE3HAYHUMHU [TOMHJIKAMH, 3 — BIpHO);

- pobota B mabopatopii a6o gomoBHeHHs: 0 — 1 6amm (0 — He3agoBUTEHO, 1 — 100pe);

-HAIMCAaHHS MOTOYHOI camocTiitHoi podoTtu: 10 GaniB ( 9-10 GamiB BimMiHHO, 8-6 — mobpe; 5-4 —
3a70BUTbHO; 0-3 — He3a10B1IbHO). Po3paxyHOK MakCUMaIbHOI KUTBKOCTI 0ajIiB 3a 3MiCTOBUIM MOYIIb 2:
20 (xonTpospHa poboTa) + 80 (mabopaTophi podotu) = 100 Gasis.

Mooyns 3
MaxkcuMmanbHa KinbkicTh 0amiB — 50. [lependauaeThest mpoBeICHHS 31 CTyIEHTaMH 2
a00OpaTOPHUX 3aHSTh, IBA MPAKTUYHUX 3aHATTS 1 KOHTPOJIBbHOI MOIYJIHFHOI pOOOTH.
Bukonanus xoxxHoi naboparopHoi pobotu — 20 GaniB, HanmucaHHS KOHTPOJIbHOI pobdotu — 10
OatiB, 3 HUX camocTiifHa pobota — 10 6aniB, akTuBHICTh — 10 GaniB (y TOMY 4uCyIi yCHA BIATOBIAL —
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3 Oamu, goMammHe 3aBAaHHs — 3 Oanm, JrabopaTopHa pobora — 3 Oanmu (Ha KOXKHOMY 3aHSTTI),
nornoBHeHHsT — 1 6ai). Po3paxyHOoK MakcMMalIbHOI KUTBKOCTI 0ajiiB 3a 3MicTOBUN Moayib 3. 40 OGaniB
(;maboparopi poboTr) + 10 6aniB KOHTpOIBHA MOAYJIBHA poOoTa = 50 OariB.

Po3noain 6aaiB, siKi OTPUMYIOTH CTYA€HTH

3a pe3yiabTaTaMd CEMECTPIB CTYACHT OTPHMYE IMiICYyMKOBY omiHKy 3a 100-06anpHOIO cucTeMOro, siKa
PO3pPaxOBYETHCS K CEPEIHBO3BAKEHE OIIHOK 33 KOKEH 3 TPHOX MOJYJIIB.

1l cemecmp
mooynb 1 | mooynw 2 | modyns 3 | Cymapna Kinokicmo 6asie
MakcumaipHa KUIBKICTh OaniB y 50 100 50 200
MOy

Koedinient nepepaxynky B 100 6anpHy cuctemy K = 2

Hlkamaa ouinoBanus: Haunionajabua ta ECTS

3a mKkanoro Ex3amen banmu
A BigMiaHO 90-100

B 82-89

C flodpe 74-81

D 3a0BIIILHO 64-73

E 60-63

FX HeszangoBiapHO 35-59

F 0-34
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11. PexoMeH10BaHa JiiTepaTypa

Ocnoena nimepamypa

Ckuba I'.B. Kypc 3arampbHoi ximii: HaB4Y. mnociOHMK. - JKuromup:

JHepxxaBHuityHiBepcuteT « Kutomupcebka nositexsikay. 2019. 120 c.

3aranpHa Ta HEOpraHiyHA XiMId : MAPYY. JJIA CTYJEHTIB BUIL. HaB4. 3aki. / €.51.
Jlesitin, A.M. bpusuiiska, P.I'. Kiitoesa ; 3a 3ar. pen. €.4. JleBiTina. 3-T€ Bua. Xapkis:
H®aV: 3omoTi cropinku. 2017. 512 c.
. Ximig 3 ocHoBamu Oiloreoximii: Hau. mociOnuk / JI.B. Boiitenko. Kwuis:
Haykosa cTommus. 2019. 400 c.

MeTtonuuHl peKoMeHnalli Ui TpOBENEHHS Ja0OpaTOpHUX 3aHATH 1
CaMOCTIIfHOT pOoOOTH CTYACHTIB 3 HaBYalbHOI aucuuiuiiHd "Ximis Ta Oloreoximis
NOBKULIA" Juisi  37400yBayiB BHUIOI OCBITU OCBITHBOTO CTyIEHs «OakaiaBp»
cnemiansHocTi 103 «Hayku npo 3emito», (aBrop Ckuba I'.B), 2021. 140 c. Enektp.
BunanHs (ITporokonr HMP Nel Bix 25.02.2021 p.).

MeTtonuuHi peKoMeHaallii JUisi TPOBEACHHS MIPAKTUYHUX 3aHITh 3 HABYAJIbHOI
JTUCHUTUTIHKA «X1Mis 1 610reoXimMis JOBKULISD» JIs 3400yBadiB BUIIOI OCBITH OCBITHBOTO
cTynens «b6akanaBp» cremianbHocTi: 103 «Hayku mpo 3emumo», (aBrop Ckuba I'.B),
2022.81 c. Enexrponne Bunanns (ITpotokoa HMP Ne8 Binx 22.02.2022 p)

Binniuyk M.M., Ckub6a I'.B., €npnikoBa T.O., Manapo FO.H. bioakymynsis
OKpPEMHUX METaJlIB Ta HEMETAIIB y MILeJIi Ta MIOJOBUX TUIAX €KTOMIKOPU3HUX IPUOIB.
Bicauk XHY imeni B.H. Kapaszina, cepist «Exomnoris». 2019. Ne.20. C. 23-31.

bammucekuii C.1., Korenko B.B., Cxuba I'.B., Kononiii M.A., Ocradiituyk
H.M. YnockoHaneHHsT METOAMKM OLIHKM MPUAATHOCTI BUKOPUCTaHHS OyIBEIHHOIO
MICKy SIK CHPOBMHHU JUIS I1HINUX Tajdy3edl MpPOMHUCIOBOCTI. TexHIYHa 1HXKEHEpIs.
HepxapauityniBepcuret « Kuromupcenka nomitextikay. 2020. Nel(85). C. 191-200.

Jlonomixcna nimepamypa

1. Ckuba I'.B., I'epacumuyk O.JI., Kopobyr M.b., Kipeiiniea ['.B .Ananitinuna
X1Misl IPUPOSHOTO CepeIOBUINA: HaBY. MOCIOHMK. XKutomup: Jlep:kaBHUI yYHIBEPCUTET
"Xuromupceka nomitexuika'", 2022. 164 c.

2. Ckuba I'. B., I'epacumuyk O.JI., €npnikoBa T.O., Jlucenko A.B., Komnomiii
M.A. Jlesxi acmnekTu BuaajneHHs repOinuaiB 13 rpyHTy. Modern endineering and
innovative technologies. 2020. Issue 13. Part 3. P. 94-101. ®axoBe Bumanus, Index
Copernicus.

3. HaymoB ., Cxuba I'. Cknan 1 BUTOTOBJICHHS T€OIOJIIMEPHOTO OETOHY 13
BUKOPHUCTaHHSM ITyJIbIIN SIK HAaIOBHIOBaYa. Te3u BceeykpalHChKOI HAyKOBO- MPAKTUYHOL
KoH(epeHiii 3100yBaviB BUILOI OCBITH 1 MOIOANX yueHHX “‘CTanuil pO3BUTOK KpaiHU B
pamkax €Bpomneiicpkoi iHTerpamii’, 11 maumcromama 2021 poky. JKutommp:
"Xutomupcrka nomitexnika'", 2021. C. 29

4, Bitko O.0., Ckuba I'.B. O6rpyHTyBaHHSI NEPCIEKTUB Ta HUISAXIB YTHII3aIil
MOJIIMEPHUX BIAXOMIB Ha MIANPUEMCTBAX MO BHUPOOHUUTBY B3yTTs. Tesm XVIII
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Bceykpaincpkoi HaykoBoi on-line koH(epeHiii 3700yBayiB BHUILOI OCBITH 1 MOJIOAUX
BUEHHUX 3 MDKHApOAHOIO yudacTio «CydacHi mpobiemu exosnorii» 6 xoBTtHa 2022 poky.
Kurtomup: XKuromupcebka nomitexuika, 2022. C. 40

d. Ximisi HeMeTalliB 3 OCHOBamH Oioreoximii. HaB4dambHMil TOCIOHHWK ISt
CTYJICHTIB BHUIIUX HABUAJbHHUX 3aKJIaJliB €KOJIOIYHOTO Ta arpoOHOMIYHOTO MpodiIro
/Yxn. Maptunenko B.I'., Maptunenko A.Il., Mensenea O.B. KponuBHMIIBKHIA:
HTY, 2018. 330 ¢

6. [uranenko-/I3t06enko I.YO., Kipeiiniepa I'.B., Jlemuyk JI.I., Ckuba I'.B., BoBk
B.M. Ominka crany Ta  (QiTopememialifiHOTO  MOTEHLIAly  aHTPOIOTe€HHO
TpaHchopMoOBaHUX TiapoekocucteM Mamunmuuau. Exonoriuni Hayku. 2023. Bum. 5
(50). C. 81-87.

12. Indpopmaniiini pecypcu B InTepueri

1. HaykxoBa 0i0mioteka [lep>kaBHOTO yHIBepcUTETY «OKHUTOMHUpCHKA MOITEXHIKA)
(ampeca: m. XKuromup, Byn. Uyaniscbka 103, pexum noctymy: https:/lib.ztu.edu.ua/
2. EnextponHa 0i10ioTeka jitepaTypu 13 3araiabHoi ximii: BeO-caiT. URL:

https://techemy.com (mara 3BepHeHHs: 25.05.2022).
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