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Buenowo  panow ripHUYO-
EKONOriyHoro Gakynbrery
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nmpoTokon Ne 07
I'osiopa Buenoi paau
W 1\ Bonoaumup KOTEHKO

POBOYA ITPOTPAMA HABUYAJIBHOI JUCHHUIIITHA
OK 7 «Ximis i 0ioreoximMisi 10BKIJLIIS»

[TouarkoBoro (Moo Mt 0akanaBp) piBHS BUIIOI OCBITH
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(Ha3Ba (akynbTery)
Kadenpa, EKOJIOT1i

(Ha3Ba Kadenpu)

CxsaneHo Ha 3acijiaHHi kadeapu
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Po3poOHuK: K. T. H., fo1ieHT, CKUBA T"anuna

(HaykoBwHiH cTymiHb, mocana, [IPI3BUILE, Bnacue im’s1)
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1. Onuc HABYAJBLHOI AMCHUILIIHHA
XapakTepucTrUKa HaBYaIbHOT
HaiimenyBanHs I"anmy3n 3HaHb, CIICIIATbHICTD, JUCIUTLIIHHA
MOKa3HUKIB OCBITHIH CTYIIiHb
neHHa popma | 3ao4Ha popma
HaBYaHHS HaBYaHHS
. . I'any3b 3HaHb
Kinbkicth kpenuTiB 4 Y HopMaTHBHa

10 «IIpupomHudi HAYKH»

(HOpMaTHBHA, 32 BUOOPOM)

caMocCTiltHO1 poboTH — 2,5

OakanaBp»

Monymis — 2 Pik migrorosku:
3MICTOBHX MOIYIIB — 3 Creui i L I L
ay. HeI_IlaJILHIC.TB CeMec p
- - «101 Exomnoris»
3aranpHa KIJTbKICTh TOJIMH - _2_ I _2_
120 Jlexmii
32 rox. | TOI.
[TpakTiuHi

16 rox. | TOJL.

TwxHEBUX TOAUH IS -

. ) C . . JlabopatopHi

neHHol popMu HaBuaHHS: | OCBITHIH CTYIIHB: «MOJOIIIUI
32 rop. IO/
ayIUTOPHUX 5

CamocriitHa po6ota

40ron. | TOJI.

Buna koHTpOIIO: _3al1iK

CriBBiAHOIICHHS KIJIBKOCTI TOJIMH ayJIUTOPHUX 3aHATh JI0 CAMOCTIMHOI Ta
1HAUBITYyaJIbHOI POOOTH CTAHOBHTD:
JUTs IeHHOo1 (hopMu HaBYaHHS — 67 % ayquTOPHUX 3aHATH, 33 % caMOCTIMHOI Ta

1HMBIIyallIbHOI pOOOTH;

JUTst 3204HOi (hopmu HaBYaHHS — 12 % aynuTopHUX 3aHATh, 88 % caMOCTIHOT

Ta 1HIUBITyaJIbHOI pOOOTH.
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Kuromupcbka
noJiiTexHika

2. MeTa Ta 32aBAaHHA HABYAJILHOI AMCHUILTIHA

MeTow HaBYAJBbHOI JHCHMILUIIHM € (GOPMYBaHHS TEOPETHYHOTO Ta
MPAKTUYHOTO PIBHS CTYACHTIB, HEOOX1AHOTO JJIsI OCBOEHHS CHEIIaIbHUX MPEIMETIB,
JIe BAKOPUCTOBYETHCS XIMIUHUHN aHaJ13 MPUPOJAHUX Ta IITYYHUX 00’ €KTIB.

3aBIaHHAIMH BUBUYEHHS HABYAJILHOI JUCIHUILIIHY €:
- (hopMyBaHHS TEOPETUYHHUX Ta MPAKTUYHUX YSIBJICHB JIJIsl OpraHi3allii Ta IpoBeACHHS
71a00paTOPHOTO XIMIYHOTO €KCIIEPUMEHTY;
- BUBYUTH OCHOBHI METOJM 1AcHTHdIKAII PEUYOBHUH, KIIbKICHOTO BH3HAYCHHS
PEYOBHH;

- OBOJIOJIITA OCHOBAaMHU METPOJIOTII.
3MICT HAaBYAJbHOI JUCHMILTIHU «XiMis 1 010T€0XiMisl JTOBKIJUISD) HAaIpaBJICHUI

Ha (hOpMyBaHHS HACTYNMHHUX KOMIIETEHTHOCTEH, BUBHAYEHUX OCBITHBO-TIPO(DECIIHOIO
nporpamoro «Exosnoris» [louatkoBoro (Mononmuii OakaigaBp) piBHS BHUINOI OCBITH
rany3i 3HaHb 10 «ITpupognuyi Hayku» crienianbHocTl 101 «Exomoris»:

K10. 31aTHICTh 70 KPUTUYHOTO OCMHUCJICHHS OCHOBHHMX TE€OPii, METOMIIB Ta

IPUHITUINB IPUPOTHAYNX, MATEMAaTUYHHX Ta COILIaTbHO-CKOHOMIUYHUX HayK.

K11. 31aTHICTh 70 OIIHKK BIUIMBY HA JIOBKLUJLJIS IIPOIIECIB TEXHOTCHE3Y,

BUSIBJICHHS €KOJIOTTYHUX PU3UKIB, TIOB’SI3aHUX 3 BUPOOHHUYOIO JiSIIBHICTIO.

OTtpuMaHi 3HaHHS 3 HABYAJIBHOI JUCIUIUIIHU CTaHYTh CKJIQJIOBUMH HACTYITHHX
NMporpaMHMX pe3yJbTaTiB HaBUYaHHS 3a CIEIIaIbHICTIO Koj creriaabHocTi 101
«Ekomorisi»:

ITP02. Po3ymiHHS OCHOBHUX TMPHUHIIMIIB, KOHIEMIHA, mpodieM B cdepi
€KOJIOT11, OXOPOHU JOBKIJUISI T ONTUMAJILHOTO MPUPOIOKOPUCTYBAHHS.

IMP03. HaBuuku OIIHKK CTaHy JOBKUUISI Ta I1HCTPYMEHTAJIbHOTO 1
71a00paTOPHOTO KOHTPOIIO.



MIHICTEPCTBO OCBITU  HAVKU YKPATHU ®-23.07-
JKuromupcbKa JEPXKABHUA YHIBEPCUTET «KUTOMUPCBKA MOJITEXHIKA» 05.01/101.00.1/MB/OK?7-
noJIiTexHiKka Cucrema ynpasiinns skictio Biznosizae ICTY 1SO 9001:2015 2022
Exzemnusp Ne 1 Apx 1612

3. [Iporpama HaBYAJIbHOI TUCHUIIIHA

3microBuii MoayJb 1. OCHOBHI po31iyiu 3arajibHOI XiMil.

Tema 1. OcHoBHi moHsaTTA i 3aKoHM Ximii. BynoBa aromis. Ilepioguunuii
3aKOH i cucTrema esieMeHTiB. Ximiunmuii 38'a30k. K10. ITP02.

PedoBuHM — KOHKpETHI GopMH Martepii, XIMIYHUM TPOIEC, SIK MEPETBOPEHHS
pedoBuH. OQUHUIII BUMIPIOBaHHS B XiMii. BU3HAUeHHS aTOMHUX Ta MOJIEKYJISIPHUX
Mac. ExBIBaJIeHT MPOCTHUX 1 CKJIATHUX PEYOBUH.

CrexioMeTpUYHI 3aKOHU. 3aKOH 30€pEeKEeHHs Macu PEUYOBUH MPU XIMIYHUX
MEPETBOPEHHAX. 3aKOH CTaJIOCTI CKJIaJy PEYOBHUH. 3aKOH KpaTHUX BIJHOIIECHb. 3aKOH
€KBIBAJICHTIB. 3aKOH ABOTaJIpO 1 HACIIJKHU 3 HHOTO. 3aKOH 00’ €MHUX BiJHOIIEHD [ eii-
JIroccaka.

Anepna monens aroma. OCHOBHI NPHUHIIMIIM KBAaHTOBOI MexaHIkH. ElekTpoHHa
xMapa, aToMHa opOitaib. CTpyKTypa eJIeKTpOHHOT 000JIOHKH aToMa, KBAHTOBI YKCIA.
[Tpunmun Ilaym, npaBuimo Xynnpa, mnpaBuna KiieukoBebkoro. IlocimigoBHICTE
3aIIOBHEHHS €HEPIreTUYHHUX PIBHIB 1 IM1IPIBHIB aTOMIB.

[lepionuunuii 3akoH 1 cucTema ejeMeHTIB. [lepioguyHi BIACTUBOCTI aTOMIB
CJIEMEHTIB: €JEKTpOHHA OyJ0Ba aToMiB, €HEpris 10Hi3allli, CIOPIAHEHICTh [0
€JICKTPOHA, PaJilyCH aTOMIB, 10HIB, €JIEKTPOHETaTUBHICTh, CTYIMIHb OKUCHEHHS.

[lepioguyHi BIACTUBOCTI CKJIQJHUX HEOPTraHIUHUX pedoBUH. OKCUIU, HITPHUIH,
KapOiid, TIAPOKCUAM, COJi, iX XIMIYHI BJIACTMUBOCTI, MEPIOJUYHICTh 3MIHH,
BJIACTUBOCTEM.

IIpupoma, Bumm 3B 3Ky, Horo mnapamerpu. KoBajdeHTHHT 3B‘fI30K
BJIACTUBOCTI, METOJ BaJleHTHMX 3B‘s3kiB. (CrmocoOuW yTBOpPEHHS 3B‘SI3Ky, WOro
Hacu4eHicTh. HampaBieHiCTh KOBAJIEHTHOIO 3B‘sA3Ky, TiOpuau3aiisi aTOMHHX
opOiTaneit, reomerpuuHa (opma Mosekys. [lodsIpHICTP KOBaJEHTHOTO 3B°S3KY,
JUTIOJIBHUM MOMEHT 3B ‘SI3KY, TIOJISIPHI 1 HETIOJISIPHI MOJIEKYJIH.

Boanesuii 3B s130k. MDKMOJIEKYJIIpHA B3a€MOiA, ii BUJIM — JHUCIEPCIHHA,
opleHTaIlliHa, 1HAYKIiHHA. loHHUI 3B‘s30k. Mertamiynuii 3B's30k. BmactuBocri,
EHEPris KPUCTAIIYHOI PEITKUA, KOOPIUHAIIIIHE YUCIIO.

Tema 2. OcHOBHI NOHATTA XiMivHNX TepMmoauHamiku. K10. ITP02.

Po6ota. BHyTpimiHs eneprisi Ta eHTanbmis. Tepmoaunamiuni QyHkiii. [lepuimii
3aKOH TepMoJMHaMmiku. 3akoH I'ecca Ta Hacmiakd 3 HBOTO. TepMOXiMiuHi
po3paxyHku. TemnoeMHicTh. BusHaueHHsi TemioBux edekrtiB. [pyruii 3akoH
TepMoauHaMiku. EHTporis, sik Mipa HE3BOPOTHOCTI Ipouecy. BibHa enepris ['160ca.
3miHa eHTporii Ta BUTbHOI eHeprii ['1006ca. HampaBneHicTh XIMIYHOTO TPOIIECY.

[[IBUaKICT, TOMOT€HHHMX XIMIYHMX peakiiid Ta (akTopu BiJ SKHX BOHA
3aJiexaTh. 3aJEKHICTh IIBUIKOCTI peakIlii BiJl KOHIIEHTpaIlli. 3aKOoH AII0YUX Mac.
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OcoOnuBoCTI TeTeporeHHux ImpoieciB. Mexanizam peakuii. [lopsgok  peaxiii.
[IpaBuno Baut-I'opda. Enepris akrusaiii. 3BopoTHi peakilii. XiMidHa piBHOBara B
TOMOTEHHUX Ta TreTeporeHHuX cucremax. Koncranta piBHoBaru. [lpmamumm Jle-
[Taremnpe.

3micToBHMEA Moay.Jb 2. BaacTuBocti po3uuHiB. OKMCHO-BIAHOBHI peakuii B
HABKOJMIIHbOMY CepeloBUIILi

Tema 3. KogiratuBHi BJacTHBOCTI po3unHiB. Cnocodu BHPaKEHHS
koHueHTpauii peuopunu. K10. ITP02.

Po3unnu, ix knacudikamiga. Boga, sk po3unHHHUK. [IOHSATTS mpo KoJoimHi
CUCTEMH, IX PI3HOBUAM. BracTuBOCTI KONOigHMX po3uuHIB. CriocoOM BHpaXEHHS
KOHIIEHTpaIlli po3unHiB. TeraoBi mpoiiecu npu po3urHeHHi. OcMoc, 3akoH BaHT-
['opda. Tuck HacuueHOi mHapu pPO3YMHHUKA HAJ PO3YMHOM. 3akoHH Pays.
TemnepaTypa KUIMIHHS Ta 3aMep3aHHs po3uuHiB. EOyniockomiyHa Ta KplOCKOMIYHA
KOHCTaHTU. AHTU(DPU3H.

Tema 4. BractuBocti po3uuniB esaekrpodiris. K11. ITP03.

Teopis enexrpomituuHoi auconiamii. CuibHI Ta crnadki enekrpoiitu. CTymiHb
aucoriamii Ta KoHcTaHTa aucowiamii. JloOyTok po3umHHOCTI. [[ucormianis Boau
Honnuit no6ytok noxu. Boxxesuii nokasuuk (pH). Tixpomnis comneit.

Tema 5. OxkucHioBaILHO-BiqHOBHI peakuii. K11. ITP03.

[TonsiTTa Mpo mpoliecu OKUCHEHHS-BIAHOBIEHHS. CTymiHb OKMCHEHHA. MeToau
CKJIaJaHHs PIBHAHb OKHCHIOBAJIHHO-BIIHOBHHUX peakiiii. MeToJ eJeKTpOHHOIOo
Oamancy. Tunm peaxiii OKHMCHEHHS-BITHOBJICHHS. DakTopH, sIKI BIUIMBAIOTH Ha
nepedir  OKUCHIOBAJIbHO-BIJHOBHUX  peakuid  EJexkTpoximiudi  mpouecw.
Enexrponis. Ilonsarrs mnpo enektpon, enekTpoanuii mnorenmian. [loasiitHuit
CJIEKTPUYHUNA 1Hap. BuMiproBaHHS eleKTpogHUX moTeHmianiB. CraHgapTHUN
BOAHEBUN enekTpod. CTaHAapTHI €JIeKTPOJHI MOTEHI[alX Ta psiJ aKTHUBHOCTI
meTanmiB. DakTopu Bil SKUX 3aJCKUTh BEIMYMHA EIEKTPOJHOTO TOTEHINAIY.
PiBusinus Hepucra. INanpBaniuni enementu. O6uucienns EPC. Akymymnstopu.

EnexTtponi3 posminaiB Ta po3unHiB. 3akoHu Dapanes. [locnimoBHICTE po3psaay
HOHIB Ta MOJIGKYJl Ha eNeKTpoaax. BuxopucranHs enektpouidy. Enexrpomituune
n00yBaHHS METAJIIB Ta CILJIABIB.

Kopo3siss meraniB Tta cruiaBiB. [loHsATTS Ta 0coOMMBOCTI KOpO3li METalliB.
Knacudikanis kopo3iiiHux nporeciB. XiMiyHa Ta €JIEeKTpOXIMIYHA KOpo3is. Meroau
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Tema 6. OcHoBH Teopii Ta po3kiaay koopauHaniiiaux cnoayk. K10. I[TP02.
BusnaueHHs IOHATTS KomniekcHa cnoayka: 3a I'pinObeprom, SAIUMUPCHKUM,
babkoMm. BractuBocTi 1 3aCTOCYBaHHSI KOMIUIEKCHUX CIIONYK B XIMIYHOMY aHami3l.
CrifikicTh KOMJIEKCHUX crionyK. CTyIiHYacTa AMCOINAIls, CTYyIHYACTe YTBOPEHHS
KOMIUIEKCIB. 3aCTOCYBaHHS B aHalli3l OKPEMHUX TPyl KOMIUIEKCHUX CIIOIyK 3
HEOPTaHIYHMMHU JIiTaHJAAMH - aMiakaTW, TaJOTCHINW, TIOIlaHATH Ta IIiaHiaHI
KOMIUTEKCH, (ocdaTHi KOMIUIeKcH Toio. KijgpKicHa XapaKTepUCTHUKa CTIMKOCTI
KOMILJIEKCIB 32 JIOTIOMOT'OK0 KOHCTAHT CTIMKOCTI (CTYIMiHYACT1 Ta 3arajibHi
KOHCTaHTH). [I[pyHIMIT METOMIB BU3HAYEHHS CTIMKOCTI KOMIUIEKCHUX CIIOJIYK Yy
po3uMHax. 3aKOMIUIEKCOBAHICTh, PYHKIIs yTBOpeHHsI b'epyma (cepeaHe jiranjaHe
yucio). Meron Jlegena. BrumB < BnacTMBOCTEH — LIEHTpPaJIbHUX — 10HIB -
KOMIIJIEKCOYTBOPIOBAYiB Ha CTIMKICTh KOMIUIEKCHUX crionyk. Kiacudikairist kaTioHiB
METaJiB 3aJIeKHO Bij OYyI0BH iX €JIEKTPOHHUX 000JIOHOK. XapaKTep 3MiHH CTIMKOCTI
KOMIUIEKCIB Y MEKax KOXKHOI TPyTIH.

3micTtoBHMii MoayJib 3. EsleMenTn HeopraniuHoil ximii. Mirpanisi XiMmiyHux
eJieMeHTiB y 0iocdepi.

Tema 7. IloustTa npo Oiocdepy. 3aKOHOMIPHOCTI MOIIMPEHHHA XiMiYHHX
ejiemeHTiB B Oiocgepi. K11. ITP03.

3amava, Micile B CUCTEMI MPUPOJHUYUX HAYK, 3B'SI30K 3 Ne0XiMi€ro, 010JIOTIEO,
eKoJiori€ro; 3aBiaaHHs Hayku. OcHOBHI 3akoHHM (OioreHHOi Mirpaiiii, G10JIOTTYHOTO
Kpyroo0iry, BEKTOpa PO3BUTKY, €IHOCTI OpPraHi3My Ta CEpEOBHUIIA, 3araJibHOTO
pO3CitOBaHHSI XIMIYHUX e€JeMeHTIB Tomio). ['onoBHi 3akoHomipHocTi (['apkiHca,
YCEpEIHEeHHSI, €BOJIIOIIITHOTO PO3BUTKY NEpeBakaHHs B JIiTOChEpi €JIeMEHTIB, aTOMHI1
MacH SIKMX KpaTHI YOTUPHOM ToI10). OO0’ €KT gociikeHHs 6ioreoximii. [Ipunuunu ta
npaBuia 6ioreoximii. 3HaueHHsI O10r€0XIMIYHOI HAYKH U1 Ti3HaHHS Olocdepu. Poib
B.I. BepHaaceKkoro B ii CTAHOBJIEHHI Ta PO3BUTKY.

Konnenmii 6iocdepu, XUBOI peUuOBUHHM, OIOKOCHHX CHCTEM, O10T€OXIMIYHUX
IIUKIIIB SIK TEOPETUYHOI OCHOBHM Hayku. Enepreruka Oiochepu. crpykrypa 6iochepu,
il kommoHeHTH. OCcOOIMBOCTI Ta BIaCTUBOCTI Oiochepu. EBomromis 6iochepu.

Knapk. Knacudikamis BumiB mirpaiii. ['eoximiuni kiacudikaiii eJIeMeHTIB 3a
MITpALITHUMU 0COOIMBOCTIAMM.

Konnenuis kpyroo0Oiry. I[loxomkeHHsS XKUTTA 1 €BOJIOLIS O10reoXiMIYHUX
IIUKIIIB OIOTC€HHUX eJeMEHTIB. TeXHOreHHl (akTOpu TOPYIICHHS iX Kpyroooiry.
TexnoreHHi reoxiMiuHi aHomautii B 6iochepi, mpoOiaemMu 1 MIITXH X PO3B’I3aHHS.

Tema 8. Ximis S- Ta p-esieMeHTIB Ta iX 6iosoriuna poss. K11. ITP03.
Beryn o ximii enemeHTiB. Po3MOBCIO)KEHHS B KOCMOCI Ta B 3€MHIM KOpI.
CrtpykTypa Ta BIACTUBOCTI MPOCTUX PEUOBUH, IPUHIIUITH iX OTPUMAHHSI.
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[Tonoxennss I'igporeHy B TeploAWYHINA cucTeMi, cHenu@igHiCTh HOro
BractuBocTed. @i3uuyHi Ta XIMIYHI BiacTUBOCTI BoaHIO. Cnonyku ['igporeny.
Enementn VII-A rtpymm, iX xapakTepucTuk Ta BiactuBocTi. IuEnxementn VI-A
TpynH, iX XapakTepucTHK Ta BiaacTuBOcTi. O30H. Ponp o30HOBOrOo mapy. Ckiaf
aTMocdeproro moBitTpst 3emti.bionoriaaa posk Ta Tokcu4Ha 1ist croiayk Cymbdypy.
«Kucnorui goumy.

EnemenTtu V-A rpymu, iX xapakTepUCTHK Ta BiacTuBOCTi. [lommupenns a3ory B
npupoii, J00yBaHHS BIACTUBOCTI Ta 3acTocyBaHHs. Cronyku Hitporeny. bionoriuna
pons Hitporeny, TokcuuHicTh #oro crnonyk.®@ochop y mpupoau, Horo no0yBaHHs
BIACTUBOCTI Ta 3actocyBaHHsA. Crionyku ®@ocdopy. bionoriuna dynkimis docdopy,
TOKCUYHICTh HOTO CIOIYK.

Enementu IV-A rpynm, iX XapakTepuCTHK Ta BJIACTHBOCTI. Byriemns Ta #oro
aJIOTPOITHI BUJIO3MIHM B MPUPOJI, X KOpoTka xapakrepuctuka. Cronyku KapOony.
bionoriyna ¢yHkiis Ta TOKCHUHICTH criofyk KapOony. [TapHukoBuii edekT Ta nuisxu
#ioro mogonanms.Cuniniit B npupomi. Moro no6yBanHs Ta BracTuBOCTI. IlpuposHi Ta
MITY4YHI CUJIIKATH, CKJIO, Kepamika, 1ieMeHT. bionoriuna (QyHKIA Ta TOKCHYHA s
cnosryk Cuiitiro.

Ximisi MeTaJiB. 3arajibHa XapaKTepUCTUKA METalIB. 3HAXOJKEHHS METAJB B
npupoal. OcHOBHI MeTroAu iX aoOyBaHHA. [IpuumHM MOMIOHOCTI Ta BIJIMIHHOCTI
(GI3MYHUX BJIACTHBOCTEM MeETaliB. YTBOPEHHS METAIIYHOTO 3B’SI3Ky METOJ0M
MOJIEKYJIIpHUX opOitaneil. XiMi4Ha BIACTUBOCTI MeTaliB. KOMILJIEKCOYTBOpPEHHS.
di3i0JI0T1YHA AKTUBHICTh HOHIB METAJIIB.

S- 1 p-MeTaiu Ta iX croiyku. JIly)kHa Ta Ty>KHO3EMEeNIbHI METallu iX eJIeKTPOHHA
CTPYKTypa, 3HAaXO/DKCHHS B TPHUPOJII, BIAacTHBOCTI. Di3ionoriyHa akTUBHICTH Ta
TOKCHUYHA Jisl CIIOJYK IIUX MeTaniB. Metanu miarpynu ['epmanito.

Tema 9. OcHoBu ximii Ta Oioreoximii d- Ta f-exemenriB. d-meranm Ta ix
cnoayku. ®@epym, Kodaast, Hikoa. K10. ITP02.

3amizo. 3amizHa pyna. Meranypris 3amiza. Exosoriuni mpoGiemMu Mertamyprii.
Cnonykun @epymy, Kobambry Ta Hikomto. [lnmaTtuHOBI Meranmu, iX €JIEKTPOHHI
CTPYKTYpH Ta CTyINEeHI OKHCHEHHS. Poibh XIMIYHUX JIEMEHTIB, iX PO3MOAUT B 3eMHIN
Kopi. SkicHi peakiiii Ha kKaTioHM GiOTeHHMX BaKKUX MeTaniB (Ag’, Cd?**, zZn**, Pb*,
Cu®*, Co*, Fe**, Fe*, Ni**, Mn**, Cr*", Hg*").

Tema 10. Opraniuna reoximia. Teopis OyaoBM OpraHiyHUX CHOJIYK.
ByraeBoani. Anbaeriam i keronu. Kapoonosi kucsoru ta ix noxigni. K10. ITP02.
VYHikanbHICTh KapOoHy B 0iocdepi. OpraniuHa pe4oBHHA K T€OXIMIYHUN
akymynstop. Krnacudikaris opraHiuaux pedoBuH. Kiacudikariiis BYTJIEBOJHIB.
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bioreoximiuni ¢aktopu popmyBanHsa HadTH Ta BiAKIaAeHb keporeHy. Ckiiaa HaQTH,
npupoaHoro razy. Homenkmnarypa opraniuaux crnoiyk 3a npasuiamu [UPAC 1993 p.
1 pexomennauii YHKoXiTepH. Ornsan mpupoanux mxepern, ¢Gi3uyHi Ta XiMidHI
BJIACTHBOCTI BYIJIEBOJHIB, OKCHI€HOBMICHMX Ta TETEPOIMKIIUYHUX CHOJYK, iX
eKOJIOTiYHa HeOe3neKa sIK TMOTCHIIMHNX TOJMIOTAHTIB MOBKULIA. SKicHI peakiii Ha
OpraHiyHl CIOJIyKH (aJKEHH, alKiHH, apeHHu, cOupTH, ¢eHonun). Dizuuni 1 XiMiuHI
BJIACTMBOCTI aJbJETI/IiB, KETOHIB, KAPOOHOBUX KHUCIOT. SIKiCHI peakilii Ha OpraHiuHi
CIIOJTYKH (QJIBJIeTiIU, KETOHH, KapOOHOB1 KHCIOTH, aMIHOKHCJIOTH,BYTJIEBOIN).
[Ipupoani  010J0TIYHO-aKTHUBHI ~ PEYOBUHHU, OlomojiMepu: TYMiH, TyYMYCOBI
(GyNIBBOKUCIOTH TPYHTY, AaMIHOKHCJIOTH, TENTUIW, MPOTEiHW, iAW, JITHIH,
aMIHOKUCIIOTH, BYTJIeBOJIU. OCOOIMBOCTI KPyroo0iry OpraHiuHux peuoBUH.

Tema 11. Meroau BuBYeHHs Oioreoximii. Bius 3a0pyIHIOI0YHX PeYOBUH
Ha Oiocdepy. K11. ITP02.

XapaktepucTuka 3a0pyaHioBauiB Oilocdepu Ti HACTIAKK iX Jii: BaXKKl MeTalu,
HadTa, TOJIUMKIIYHI ~ apOMaTU4YHI  BYTJIEBOAHI,  JIIOKCHH,  XJIOpO-  Ta
(b1yopoBYyIIIeBOIHI, (DEHOIH, albJET1IH, TECTUIIUIH.

Cxian moBepxHEBHX BOJ Ta (pakTopu, siki Horo Bu3HaA4aroTh. [impocdepa.
bynosa i ckimaa. Crioco6u knacudikarii I1B. BuznaduenHs Ta cnocobu OmiHKH BMICTY
opraniuaux pedoBuH y I1B. biorenni enementu. Mikpoenementu y cknani [1B.

®i3uKo-xiIMIYHI Tpouecu B rigpocdepi. Byrnekucnorna pisaosara y 11B. Boau
CBITOBOrO OKeaHy Ta MOXOMKeHHs coseil B Hux. [1B cymni ta npomoBuku. Ilinzemui
Boau. [loxomxennst Boau Ha 3emiil. ['eoxiMiuHa poJib BOAM B 3eMHii Kopi. TBepaicTh
BOJH, i Buau. Knacudikaitisi Boj 3a TBEpAICTIO.

®izuko-xiMiuHl mporecu B armochepi. Atmocdepa. Ckman, Oyaosa 1
MOXO/KeHHS. ['OJI0BHI, APYropsiiHi KOMIIOHEHTH MIKPOKOMIIOHEHTH aTtMocgepu.
AHTponioreHHi 3a0pynHtoBaui atMmochepu. [eoximiuHa poib armocepu B
Cy4aCHOMY T€OXIMIYHOMY CcepeIoBUII. XIMIYHI MEPETBOPEHHS OPTaHIYHUX CIIOJIYK B
aTMocdepi.

['pyHTH Ta iX reoxiMiuHa poib. 3eMHa Kopa. CydacHi ySIBJEHHS MPO «3EMHY
kopy».Ckian 1 OyaoBa. [IOHATTS OpO «HABKOJMIIHE CEPEIOBUINEY», «TCOXIMIYHI
CUCTEMU», «TCOXIMIYHUNA (POH», «T€OXIMIYHI MPUPOAHI T4 AHTPOIOTEHHI aHOMAJIi».
dopmH 3HAXOKEHHS XIMIYHUX €JIEMEHTIB B 36MHIM KOPI.

YUuHHUKKA TpyHTOYTBOpeHHS. CKIaIoBI YacTHUHHU TPYHTY, IX PpOJdb Yy
(GyHKLIOHYBaHHI TPYHTY, 3MIHAa iX XIMIYHOTO CkJany. ['eoxiMmiuHi aHoMamiii B

IpyHTax.
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4. CTpykTrypa (TeMAaTHYHHM JIAH) HABYAJIbHOI TUCIHHUILIIHH

Kinexicts roaus

neHHa gopma

3MICTOBI MOJYJII 1 TEMU g | = o
S | B |E
e |= | & |E |G¢&
3 |2 |¢g & |28
Q O < =8 < 9
> = = = o &
Mopnyas 1
3microBuii MoayJb 1. OcHOBHI po3aijin 3arajibHOI XiMmii.
Tema 1. bynosa atomiB. Ilepioguunuii 3aKoH 1 cucTeMa -
eJleMeHTiB. XiMiYHHH 3B'SI30K . 12 4 4 4
Tema 2. TepmoarHamMiKa XiMiYHUX TPOLIECIB 2
XiMivyHa KIHETHKA Ta XiMiYHA PiBHOBAra. 16 4 4 6
Pazom 3a smicmosuit mooyns 1 | 28 8 8 2 10
3micToBuii MoayJib 2. BractuBocti po3unHiB. OKMCHO-BiIHOBHI peakilii B HABKOJIUIIHBOMY
cepeoBHIIL
Tewma 3. Konirarupai BnactuBocTi po3unHiB. Criocodu 2
BHPaXEHHS KOHIICHTpAITii 10 2 4 4
PEUOBHHH.
Tema 4. EnexTpomniTiHuHa JUCOLIaITis. 2
Bonnesuii nokaszuuk. CuiibHi Ta cabKi €1eKTPOJIiTH 10 2 4 2
Tema 5. OxucHIOBaJIbHO-BIAHOBHI peakuii. EnextpoxiMivni 10 2 4 2 5
npouecu. Enexrpodis.
Tema 6 OcHoBH Teopii Ta po3Kiaay KOOPAMHAIIHHUX CIIOJTYK. 10 2 4 2 5
Pazom 3a 3micmosuit Mmooy 2 | 42 8 16 |8 10
Moayas 2

Monayasb 3. Ejementu Heopraniunoi ximii. Mirpauis Ximiunux ejaemeHnriB y 6iocepi.

Tema 7. ITonsaTTs mpo 6iocdepy. 3aKOHOMIPHOCTI HOUTUPEHHS
XIMIUYHHUX €JIEMEHTIB B Oiocdepi. 8 2 6
Tema 8. Ximist S- Ta p-eleMeHTIB Ta iX 0i0JOTiYHA POITh 11 2 4 2 3
Tema 9. OcHoBu ximii Ta 6ioreoximii d- ta f-eemenris. d- 2
METaJH Ta X CHOJIYKH. 7 2 3
®epym, Kobanbt, Hikor.
Tema 10. Opraniuna reoximiss. Anpaeriau i ketonu. KapOoHoBi 13 4 4 2 3
KHACJIOTH Ta X MOX1JHI.
Tema 11. Bruius 3a0pyIHIOIOUMX PEUOBHH
; 11 6 5
Ha Oiochepy
Pazom 3a smicmoenuii modyns 3 | 50 16 8 6 20
BCBHOI'O | 120 32 32 |16 40
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5. Temn naﬁopaTopﬂnx 3aHATH
No KubkicT
Hazsa remu b TOJIHUH
3/m
JICHHA
dbopma
[TepioguuHMii 3aKOH 1 CUCTEMA €JIEMEHTIB. XIMIYHUH 3B'I30K . 4
XimiyHa KIHETHUKA Ta XIMIYHA piBHOBAra. 4
[TpuroryBanHs po3unHiB. CiocoOu BUpaXeHHS KOHIIEHTPALlli peYOBHUHHU. 4
4 Enexrponitnyna aucorianis. BogHneBuit mokasauk. CuiibHi Ta cadki 4
€JICKTPOJIITH
5 Enexrpoximiuni mpouecu. Enexrpoiiz. Kopo3is 4
6 KoopauHariiiiHi crioryku, HOMEHKIIATypa, BIaCTHBOCTI, OJIep KaHHS 4
7 XiMist S- Ta P-eJeMeHTIB Ta iX 06i0J0TiYHa POITh 4
8 BrnacTtuBoCTi HACMUEHUX Ta HEHACHUEHUX BYTJICBOIHIB 4
PA30M 32
6. Temu NPaAKTUIHUX 3aHATD
Ne KinpkicTe
Hasa temu TOIVH
3/m
JICHHA
dopma
1 TepMonnHaMika XIMIYHHUX IpoLeciB XiMidHa 5
KIHETHKa Ta XiMiYyHa piBHOBAra.
2 KomniratusHi B1acTuBOCTI po3unHiB. CriocoOu BUpaXKeHHs 2
KOHIEHTpaLlli pe4OBUHH.
3 | BomueBwuii noka3Huk. CHIiIbHI Ta CIa0Ki €JIEKTPOITH 2
4 OKHCHIOBAJIbHO-BIJTHOBHI PEaKIIii. 2
5. | KoopauHariiini ciosyku. 2
6 XiMig S- Ta P-elIeMeHTIB 2
7 | Ximis d- ta f-enemenTiB. d-MeTanu Ta iX CIOIYKH. 2
8 | KapOoHOBI KMCIIOTH Ta iX BIACTUBOCTI 2
PA30OM 16
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7. 3aBIaHHS VIS CAMOCTIHHOI po0oTH

Ne Hazpa Temun KinpkicTh

3/11 TOJIMH,

3aBIaHHS

1 [TepioanuHmii 3aKO0H 1 cUCTEMa eJIEMEHTIB. Bu3HaueHHsI eKBIBAJICHTY 4
peuoBHHU. XIMIUYHUH 3B’A30K 1 Oy10Ba MOJIEKYJI, CKIIaJJaHHS CXEM Crop. 23. Ne
OyZI0BH MOJIEKYJI. 1-3.

2 Enepreruka xiMiuHUX peakxiiiii, po3B’si3yBanHs 3a1a4. O00poTHI Ta 6
HEOOOPOTHI peaKIlii Crop.32,

Ne2-5, crop.
44, Ne 1-4

3 KomniraruBHai BnactuBocti po3unHiB. CriocoOu BUpaKeHHs 4
KOHIIeHTpallii peyoBrHU. Po3paxyHKu KOHIIEHTpAIlili, pO3B’sI3yBaHHS Crop.70,
3a1ay. Nel-5,

4 Po3unnu enextporitiB. ucoriamis i piBHOBara y BOAHUX PO3YHHAX 2
€JIEKTPOJIiTIB. BOIHEBHIA 1 TAPOKCHUIHLHIN MTOKA3HUKH, 10HO-O0OMiHHI1 Crop. 81, Ne
peaxiii Ta riIpoJii3 cojei. 3-6

5 Enextpoximiuni npouecu. CkiIafaHHs TalbBaHIYHUX CIEMEHTIB. 2
BrnacTtuBocti enektpoxiMidHoro psay Hanpyr. OKHCHO-BIJHOBHI Crtop.98, Ne
peaxiiii Ta X CKJIaJTaHHS. 1-5, ctop.

106, 1-3

6 OcHoBH Teopii Ta po3KIaTy KOOPAUHAIMHUX CIIOIYK. 2
Crop. 87,
Ne 1-4

7 3aKOHOMIPHOCTI MOMIMPEHHS XIMIYHHUX €JIEMEHTIB B Oiocdepi. 6
Crop. 32 Ne
4,5

8 Ximist S- Ta P-eJIeMeHTIB Ta iX 610J10T1YHA POJIb 3
Crop. 123, Ne
1-4

9 Mertanu cimeiictBa pepymy (Fe, Co, Ni) 3
Crop. 123, Ne
5-8

10 Mertonau BuBUeHHS Oioreoximii. Brius 3a0pynHIOI0UMX PEYOBUH Ha 5

6iochepy TBepaicTe BoaM Ta ciocoOu ii yCyHEHHS. Crop. 123,
Ne 9-11
11 Ansperian 1 kerouu. KapOoHoBi kucinoTu Ta ix noxiasi. [Tomimepu 3
Crop. 129, Ne
1-5
Paszom | 40

ITpumitka: Bei 3amadi s camocTiiiHoi po6otu 3 mocionuka- b.T. Kamincekwii 1.B., Kamincekuit B.T. Tunosi 3amxaui
1o Kypey «Ximis», Kuromup, XKITI, 1998.

8. InauBinyanbHi 3aB1aHHS

HaBuansHo10 mporpaMoro nependayeHo 2 KOHTPOJIbHI MOAYJbHI poOOTH, 110

SKUX BXOJSATh 3aJlaul Ta PIBHSHHS pPEakiliii, MoB'si3aHi 3 TEOPETUYHOI YACTUHOIO
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Kypcy. KoHTposibHi pOOOTHM BUKOHYETHCS IMICHs TMEPIIOTO Ta JPYroro MOJIYJiB
KO)KHUM CTYJCHTOM 32 IHIMBiAyaJbHUM 3aBJaHHAM Ha Ja0OpaTOPHOMY 3aHSTTI.
3MICT KOHTPOJIBHUX 3aBJIaHb MIPEICTABICHUN y BIAMOBITHUX OlneTax.

Ha ocBitHpomy mopTani JKUTOMUPCHKOI  TMOJITEXHIKM  MPEACTaBICHI
CJIEKTPOHHI TECTH 3 TEOPETHYHOTO KypCy XiMii, SKi KOXEH CTYJIEHT BHUKOHYE
CaMOCTIHHO B OH-JIAWH PEXUMI.

9. MeToau HABYAHHSA

[lin yac BUKIJIaJIEHHS JUCHUIUIIHU BUKOPUCTOBYIOTHCS BCl TPU TPYNH METO/IIB
HaBYaHHS: CJIOBECHI1, HAOYHI, TPAKTHUYHI.

Cepen clOBeCHHX METOMIB TMiJ Yac ayJAUTOPHUX 3aHATh MEPEBAKHO
3aCTOCOBYIOTBCS METOJIM JICKIlli, MOSCHEeHHs, Oecigu. Takoxk, cepea CIOBECHHX
METOJ[IB BaXJMBE MICI€ Y HaBUAJbHOMY TMpolieci 3aiimae iHcmpykmadic. BiH
nepeadavyae po3KPUTTS HOPM TMOBEAIHKH, OCOOJMBOCTEH BUKOPUCTAHHS METOMIIB 1
HAaBYAJIbHUX 3ac001B, JOTpUMaHHA TMPaBWI MiJ Yac BUKOHAHHS HaBYAIbHUX
onepauiid. [lix yac caMOCTIiiHOI poOOTH CTYAEHTIB YUIbHE MICLE Cepea TIpynu
CJIOBECHUX METOJIB MOCIJIa€ METOJl pobomu 3 008i0Kosow0 nimepamyporo. 1l dac
CaMOCTIIHOI poOOTH, 008ioKo6a nimepamypa — 1€ OCHOBHE JIKEPEJIO OTPUMAHHS
HayKOBOI1 1H(hopMaIIii.

EdexTuBHEe HaBUaHHS HEMOXJIMBE 0€3 IIMPOKOTO BHKOPUCTAHHS HAOYHUX
MertoxaiB. Ilim 4Yac BHUBYEHHS MUCIUIUIIHKM 3aCTOCOBYIOTBHCS HacaMIiepesl METOIH
neMoHCTpamii Ta umoctpamii. [lpy 1mpoMy BapTo 3ayBa)KUTH, IO II METOIU
3aCTOCOBYIOTHCS SIK MPUMOMHU peaizallii IHIIUX METO/IIB.

[IpakTryHi METOAM HABUaHHS CIPSMOBaHI Ha JOCATHEHHS 3aBEpIIaIbHOTO
eTanmy Mpouecy mi3HaHHd. BoHu copusitoTb (QOpMyBaHHIO BMiHb 1 HaBHYOK,
JIOTIYHOMY 3aBEPIIICHHIO JIAHKH TTi3HABAJILHOTO MPOIIECY CTOCOBHO KOHKPETHOI TEMH,
po3ainy. Cepen MNpakTUYHUX  METOMIB  MiJI YaCc BUBYEHHS  JUCHUILUIIHU
3aCTOCOBYIOTHCS TIEPEBAXKHO METOAU MPAKMuUyHoi pobomu, $K1 COPSIMOBaHI Ha
BUKOPUCTAaHHSA HAOyTHX 3HAaHb Y PO3B s3aHHI MPAKTUYHUX 3aBJaHb Ta METO]I BIPAB,
CYTHICTh SIKOTO TIOJIATA€ Yy MUIECIIPIMOBAHOMY, OaraTopa3oBOMy TMOBTOPEHHI
CTYJIEHTaMU OKPEMUX i UM ormepalliii 3 METOr0 (JOpMyBaHHS YMiHb Ta HABHUOK.

3acToCcyBaHHS METOJIIB HaBUaHHS JO3BOJUTH CTYACHTY OUIBII TOBHO Ta
KOMIIJIEKCHO 3aCBOITH OCHOBHI TEMU ayJIUTOPHOI Ta CAMOCTIITHOT poOOTH

10. MeToau KOHTPOJIIO

[ToTouHMI KOHTPOJIb JIJIsl CTYEHTIB ACHHOI (JOPMU HAaBUAHHS MPOBOAUTHCS y
dbopmi yCHOTO IHIMBIAyadbHOTO Ta (POHTATBLHOTO OINUTYBAaHHS, MHUCHMOBOTO
(KOpOTKiI BIAMOBiJII HAa KOPOTKI 3amUTaHHS) HA JEKIIMHUX 3aHATTSIX MICTS
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BUKJIQIaHHS JIEKUIHHOTO MaTepially KOXHOTO 3MICTOBOTO MOAYJIs abo0 TeMH,
€JIKTPOHHOTO TECTYBaHHS IiJ Yac 3aXUCTY 3BITIB 3 J1a00paTOpHUX POOIT a TaAKOXK Y
BUTJIAIl CAMOCTIMHUX POOIT HAa MPaKTUYHHUX 3aHATTAX. J[0 MOTOYHOTO KOHTPOIIO
BITHOCUTBCS KOHTPOJb POOOTH 3 TUTAaHb, 1110 BUHECEH]I HA CAMOCTIiHE OMaHyBaHH4, 1
BUKOHY€TbCA y popmi onutyBaHHs. [1i1CyMKOBHI KOHTPOJIb — ICIIUT.

11. Po3noain 0aJiB

CucremMa KOHTPOJII0O 3HAHb Ta YMOBH CKJIaJaHHsi icnuTy. HaBuanpHa
nucuurutiga "XiMis 1 610reoxXimis JOBKULIA" OIIHIOETHCS 32 MOYJIBHO-PEHTHHTOBOIO
cucTeMor0. BoHa ckiamaeTbes 3 3 3MiCTOBHUX MOJYJIIB.

Pe3ynpTaT HaBYaJIBbHOI AISUIBHOCTI CTYJEHTIB OLIHIOIOTHCS 3a 100 - GanpHOIO
IIKAJI0I0.
Dopmu nOmMouH020 KOHMPOJI0: OUIHIOBAHHS JIOMAIIHIX CaMOCTIMHHMX 3aBJIaHb; TECTIB Ta

KOHTPOJILHHUX POOIT BUKOHAHUX CTYAEHTAMH Mij 4ac 1a00paTOpPHUX 3aHSTh.
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CryneHT MoOke OTpUMaTH Oajiu 3a JOMOBHEHHS, YCHI BIAMOBiMI, BUKOHAHHS JIOMAIIHIX
3aBJlaHb Ta Ja0OPaTOPHUX POOIT Ta HAMMCAHHS CAMOCTIHHUX POOIT Ha YCiX 1a00paTOPHUX 3aHATTAX

BIIPOJIOBXK JIBOX CEMECTPIB.
- YCHA BION0BIOb, DOMAUIHS NUCLMOBA podOmA,

nabopamopra poboma — no 3 banu;
- 0ONOBHeHHsL — no loany;

- NUCLMOBI CAMOCMILIHI - no 10 6anie

- MOOY/IbHI KOHMPOILHI POOOMU — no 20 6anie

MooynbHuii KOHmpOaL: 2 MOYIIbHI KOHTPOJIbHI pOOOTH.

3micmosuit mooyns 1
MakcumanbHa KitbkicTh OamiB — 50. Ilepembauaerbcs mpoBeneHHs 31 CTyIEHTaMu 2

71a00paTOPHUX 3aHATH, 2 MIPAKTUYHUX 3aHATh Ta HAMCAHHS KOHTPOJIBHOI POOOTH.
BukonanHs koxHo1 1abopaTopHoi podotu — 20 6ais,

Ouinka 3a mabopatopHy poOOTYy BKIIIOUa€E B cede:

- OLIHKY 32 TEOPETHYHY IMiAroToBKYy (ycHe abo mucbMoBe onutyBanHs): 0-3 Gamu (0 —
HE3aJ0BUIBHO, 1 — 3a/10BIIBHO, 2 — 100pe, 3 — BiIMIHHO);

- 0OopMIICHHS POTOKOJTY 1 BUKOHAHHS JaboparopHoi pobotu: 0-3 6amu (0 — He3a10BITEHO
(BimcytHiii), 1 — 3a10BUIBHO, 2 — 700pE, 3 — BIAMIHHO);

- BUKOHAHHs JJOMAIIIHhOTO MUChMOBOT0 3aBnanHs: 0—3 6amu (0 — HeBipHO, 1 — 31 3HAYHUMU
MOMIJIKAMH, 2 — 3 He3HAYHUMH TTOMIJIKAMH, 3 — BIPHO);

- po6ota B 1aboparopii abo nonosHeHHs: 0 — 1 6anu (0 — He3apoBUIBEHO, 1 — 100pE);

-HalMUCaHHs MOTOYHOI camocTiiHoi pobotu: 10 GaniB ( 9-10 GamiB BinmMiHHO, 8-6 — mOOpe; 5-4 —
3a0BiTbHO; 0-3 — He3amoBUTBHO). PO3paxyHOK MakCHMMAalIbHOT KITBKOCTI OamiB 3a 3MiCTOBHUI

Moyt 1: 10 (koHTpOBHA poboTa) + 40 (;TaGopaTopHi podoT) =50 Gamis.

3micmoeuit Mmooy 2
MaxkcumanbHa kinbkicTh OamiB — 100. Ilepenbauaetncsi mpoBedeHHs 31 cTyaeHTamu 4
7ab0paTOpHUX 3aHATh, YOTHPU NPAKTHUYHUX 3aHATTS Ta HAMUCAHHS KOHTPOJBHOI pOOOTH.

Bukonanss koxHOT 1abopaTopHoi podotn — 20 6aris,
Ouinka 3a 1abopaTopHy poOOTY BKIIIOUAE B cede:

- OILIHKY 3a TEOPETHYHY MiAroToBKYy (ycHe abo mucbMoBe omutyBanHs): 0-3 Gamu (0 —
HEe3aJI0BUTBHO, 1 — 3aJI0BUIBHO, 2 — 100pe, 3 — BiIMIHHO);

- oopMIICHHS IPOTOKOITY 1 BUKOHAHHA JaboparopHoi pobotu: 0-3 6amu (0 — He3a10BITBEHO
(BimcyTHiit), 1 — 3a10BUTBHO, 2 — 700pE, 3 — BIAMIHHO);

- BUKOHAHHS JIOMAITHBOT0 HcbMOBoro 3aBaanns: 0—3 6amm (0 — HeBipHO, 1 — 31 3HAYHIMH
MOMHJIKAMHU, 2 — 3 HE3HAYHUMHU MTOMHIIKAMH, 3 — BIPHO);

- pobora B 1aboparopii abo gonosHenHs: 0 — 1 6amu (0 — He3agoBinbHO, 1 — MOOpE);

-HaIlMCaHHs TMOTOYHOI camocTiitHoi podotu: 10 6ami ( 9-10 GaniB Biaminuo, 8-6 — mo6pe; 5-4 —




MIHICTEPCTBO OCBITU IHAYKU YKPAIHU ®-23.07-
JKuromupcbKa JEPXKABHUU YHIBEPCUTET «(KUTOMUPCBKA INOJIITEXHIKA» 05.01/101.00.1/MB/OK?7-
noJIiTexHiKka Cucrema ynpasiinns skictio Biznosizae ICTY 1SO 9001:2015 2022
Exzemnusp Ne 1 Apx 1615

3a10BiIbHO; 0-3 — He3a10B1TBHO). PO3paxyHOK MakCHMaIhbHOI KIIBKOCTI OaJIiB 3a 3MiCTOBUI

moyiib 2: 20 (konTponbpHa podota) + 80 (;maboparopri podotr) = 100 Ganis.

3micmosnuit Mmooy 3
MakcumaneHa Kutbkicth OanmiB — 50. IlepenbauaeTbcss mpoBeOeHHS 31 CTyIAEHTaMu 2

7a00paTOPHUX 3aHATH, ABA MPAKTUYHUX 3aHATTS 1 KOHTPOJIBHOI MOYJIBHOT pOOOTH.

Bukonanus koxxHoi nabopatopnoi podotu — 20 GaiiB, HanmMcaHHSA KOHTPOJBbHOI podotn — 10
OauiB, 3 HUX caMocTiiiHa po6oTa — 10 GamiB, aktuBHicTh — 10 GaniB (y TOMY YMCIIi yCHA BiJIIOBIIb —
3 Oanm, gomaiiHe 3aBnaHHs — 3 Oanum, jJabopaTopHa poboTta — 3 Oanu (Ha KOKHOMY 3aHATTI),
nornoBHeHHsT — 1 Oam). Po3paxyHok MakcuMMasibHOI KIJIBKOCTI OamiB 3a 3MicTOBUM Moaynb 3: 40
OaitiB (;tabopartopHi podotn) + 10 GaniB KOHTPOJIbHA MOTyJIbHA poboTa = 50 Oais.

Po3noain 6aJiB, siki OTPUMYIOTH CTY/ICHTH
3a pesyinbTaTaMd CEMECTpPIB CTYACHT OTPUMY€E IMIJICYMKOBY OIMIHKY 3a 100-0aibHOO

CHUCTEMOIO, SIKa PO3PAXOBYETHCS AK CCPCAHBO3BAKCHC OI_[iHOK 3a KOJXCH 3 TPbOX MO)Iy.]'IiB.

I cemecmp
Modyns 1 MO0y 2 M0o0ynb 3 Cymapna
KiTbKicmb
oanie
MaxkcnmanbHa
KUTBKICTB OaTiB 50 100 50 200
Yy MOJTYJI
Koediuient nepepaxynky B 100 6anbny cucremy K = 2
Ilkana ouinoBanHs: HawionaasHa Ta ECTS
Cywma 6auiB 3a Bci . OriHka 3a HalllOHAJILHOIO IIKAJIO0
. Orinka
BAJIN HABYAJIbHOI1 ECTS UL €K3aMeEny, KypCOBOI( TUIS 3aJTIKy
ALATBHOCT1 poeKTy (poOOTH), MPAKTUKH
90 - 100 A BiIMIHHO
82-89 B
74-81 C Aodpe 3apaxoBaHO
64-73 D .
60-63 E 3aJI0BUIBHO

) ) HE 3apaxoBaHoO 3
HE3a10BLIBHO 3 MOKJIUBICTIO .
35-59 FX MOYJTHUBICTIO
MOBTOPHOTO CKIIAJIaHHS
MTOBTOPHOTO CKIIJaHHS

) HE 3apaxoBaHo 3
HE33/10BUIBHO 3 000B’ I3KOBUM ,
000B’I3KOBUM
0-34 F [IOBTOPHUM BUBYEHHSAM

, MOBTOPHUM BUBYCHHSM
TICTTUTUTIHU

JUCLHATLTIHA
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12. PekomeHn0BaHa jiTepaTypa

Ocnoena nimepamypa
3aranpHa Ta HEOPraHiuyHa XiMis : TAPYY. JUIsl CTYACHTIB BUII. HABY. 3aKid. /
€.41. Jlesitin, A.M. bpusuieka, P.I'. Kiroesa ; 3a 3ar. pen. €.4. Jlesitina. — 3-
Te BuA. — XapkiB : HOay: 3onoti ctopinku, 2017. — 512 c.
Ckuba I'.B. Kypc 3aranbHoi ximii: HaB4. ociOHuK. — JXXKutomup: JlepxaBHuiA
yHiBepcHuTeT «KuTomMupchka nojitexHika», 2019. 120 c.
MImanmin B.M. OcHoBu 6ioreoximii: HaB4aiabHui nociOHuK / B.M.IIImanaii,
JL.A.be3nenexuux. — Xepcon: OJIAI-IIJIFOC, 2014. — 176 c.
MeTtonuuHi peKkOMeHJalli Il TPOBENCHHsS JIA0OpATOPHUX 3aHATH 1
CaMOCTIIfHOI poOOTH CTYACHTIB 3 HaBYAJIbHOI JuciuIUIiHK "Ximisg Ta
Oioreoximisi JOBKULIA" aJisi 3400yBaviB MOYATKOBOTO (MOJIOAMIUN OakanaBp)
piBHs BuIoi ocBiTH cnernianbHocTl 101 «Ekomnoris» (aBTrop Ckuba I'.B), 2021.
140 c. Enextponne Buaanas (IIporoxkonmr HMP Nel Bix 25.02.2021 p.). - Pexxum
noctymy:https://learn.ztu.edu.ua/course/view.php?id=1529
MeTtoandHi peKOMEeHAIli I TPOBEACHHS MPAKTUYHUX 3aHATH 3 HABYAIBHOI
TUCHUIUTIHU «XiMig 1 010reoxiMisi AOBKULIS» IS 37400yBauiB MOYATKOBOTO
(Monommuit GakanaBp) piBHsI BUILOI OCBITH cherianbHocTi 101 «Exonoris,
(aBrop Cxuba I'.B), 2022. 81 c. Enexkrponne Bunanus (IIporoxon HMP No§
BIJT 22.02.2022 p.) - Pexxum JIOCTYITY:
https://learn.ztu.edu.ua/course/view.php?id=1529
Biaaiuyk M.M.,Ckub6a I'.B., €npnikoa T.O., Mauapo FHO.H. bioakymysnsiiis
OKpEeMHUX METaJiB Ta HEMETAIIB y MIIeJii Ta IJIOJA0BUX TiJIaX €KTOMIKOPU3HUX
rpu0iB. Bicauk XHY imeni B.H. Kapaszina, cepis «Exomnoris». 2019. Ne.20. C.
23-31.
Ckuba I'. B., I'epacumuyk O.JI., €npnikoBa T.O., Jlucenko A.B., Komomiit
M.A. Jleski acniekTH BuIaieHHs repOinuaiB i3 rpyHTy. Modern endineering
and innovative technologies. 2020. Issue 13. Part 3. P. 94-101.
€npuikoBa T.0O., Kouroba L.I'., I'epacumuyk O.JI., Ckuba I'.B. HocnimxeHHs
€KOJIOTIYHOro cTaHy piuku Ipma. Bogni Oiopecypcu Ta akBakyjlIbTypa.
Xepcon. 2021. Bum. 1 (9). C. 18-26. Pexum pgocrymy: http://wra-
journal.ksauniv.ks.ua/archives/2021/1_2021/4.pdf

Jlonomixcuna nimepamypa

. 3arasibHa Ta HeopraHiyHa xiMis: [lipyy. 1Is cTyA. BUIL. HABY. 3aKJadiB y 2-X
g.: Y. 1, Y. 2 / O.M. Crenanenxo, JI.I'. Peiitep, B.M. Jlenoscekux, C.B.
IBanoB. — K.: Ilen. mpeca, 2002. — 520c.

. B. 1. lopoxos, 3. M. Ilenecr, I". B. Ckuba, O.M. bapabam. Bbioreoximis:
Hapuanbpauit mocionuk. — Xutomup: XXATY, 2004. — 272 ¢.(150 mT.)
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3. CkubaI'.B., I'epacumuyk O.JI., KopOyt M.B., Kipeiiiera I'.B . Ananituuna
XiMisl IPUPOHOTO CePEeOBHINA: HaBY. MOCIOHUK. XKutomup: [epkaBHUiA
yHiBepcuTeT "Kutomupchka mojitexHika'", 2022. 164 c.

4. Jlenucrok P. O. Ximiuna texnomoris: [linpyunwk / P.O. [lenuciok —
Kutomup: Bun-so KAV im. I. ®panka, 2017. — 344 c.

Inghopmauiiini pecypcu 6 Inmeprnemi
1. HaykoBa 06i0mioteka Jlep>kaBHOTO YHIBEpPCUTETY <« KHUTOMHUPChKA TMOJIITEXHIKa»
(agpeca: M. Kutomup, Byna. UyaniBcbka 103, pexum  jgocrymy:

https://lib.ztu.edu.ua/

2. Enextponna 06i0mioTeka mitepaTypu 13 3aranbHOi ximii: BeO-caiT. URL:
https://techemy.com (mara 3BepaenHs: 25.05.2020).
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