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Onuc HABYAJIBHOI JUCHHUTLIIHA

HaiimenyBanns
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2. META TA 3ABJAHHSI HABYAJIBHOI JUCLUTITHUA

Mera aucnumiainm: chopmyBatu y 3700yBadiB TeOpeTHUHy Oa3zy 3HAHb IS MPHUPOIHUYO-
HAyKOBOTO PO3YMIiHHS (pi3UKO-XIMIYHUX MPOIIECIB, SKI BAHUKAIOTH y JTOBKLULII MiJ] BILIABOM IPUPOIHUX
Ta AHTPOINOTEHHHUX (aKTOPiB; (POpPMYBaHHS HAYKOBOTO CBITOTJISAY MaiOyTHHOTO (haxiBIs €KoJora;
3a0e3MeYeHHs] OCHOB €KOJIOTIYHUX 3HaHb, SKi HEOOXiqHI I 30€peKESHHS MPHUPOJJTHOTO CEPEIOBUINA;
BH3HAYCHHS PaIiOHATBHOI Ta OE3MEYHOT MOBEAIHKY B YCIX TaTy3sX BUPOOHUIITBA, KYyJIbTYPH, HAYKH Ta
B TOBCSKICHHOMY JKHUTTi; YCBIJOMJICHHS pOJi XiMii y BHpIINIEHHI CHPOBUHHHX, CHEPreTHYHHX,
XapuoBHUX, MEIMYHUX Ta EKOJIOTTYHUX MPOOIEM JFOJICTBA.

3aBJaHHSAMHU JUCHMILIIHH €:

— omnaHyBaHHS 3700yBauaMu (pyHIaMEHTAJIbHUX XIMIYHUX 3aKOHIB, TEOPIH, a TAKOXK y3aralbHEHb
CBITOTJISIAHOTO XapakTepy;

—  PO3BHUTOK TBOPYOi Ta Mi3HABAIbHOI aKTUBHOCTI HA JIEKIIHHUX Ta JIAOOPATOPHUX 3aHSTTSIX;

— (¢opMmyBaHHS y 37100yBayiB Ha J1abOpPaTOpHOMY MPAKTUKyMI BMIHb Ta HAaBHKIB XIMIYHOTO
eKCTIEPUMEHTY Ta y3arajlbHeHHS PEe3yJIbTaTiB TOCIDKEHHS,

— BHUXOBaHHA y 3700yBauiB aKTUBHOI )KUTTEBOT MO3MUIL1i, TOYYTTS BIANOBIAAIBHOCTI Ta MpodeciitHoT
TOPAOCTI.

[Ipomec BUWBYCHHS JUCHUILIIHA CHPSIMOBaHWKA Ha (OPMYBAHHS €JIEMEHTIB HACTYITHHUX
KOMIIETEHTOCTEH:

3acanvHi KomMnemenmHocmi.

KO08. 31aTHicTs TpOBEACHHS TOCTIKEHb HA BIIMOBITHOMY PiBHI.

K15. 3pmatHicTh 10 KPUTHYHOTO OCMHCIICHHS OCHOBHUX TEOpid, METOMIB Ta TPUHIIMITIB
MPUPOJIHUYNX HAYK.

Ouixysani npoepamui pezyromamu Haguauts (PH):

IIP.03. Po3ymiTH OCHOBHI KOHIICMIIl, TEOPETUYHI Ta WPAKTUYHI TPoOIEeMH B ramysi
MPUPOTHUYUX HAYK, IO HEOOXIMH1 JUIsl aHali3y 1 MPUUHSATTS pilieHb B cdepi eKOJIOTii, OXOPOHU
JOBKULIS Ta ONTUMAIBHOTO MPUPOIOKOPUCTYBAHHS.

IIP.11. YMit mporHO3yBaTH BIUIMB TEXHOJIOTIYHHMX MPOIIECIB Ta BUPOOHHUIITB HA HABKOJIUIITHE
cepeIoBHILIE.

VY pe3ynbTari BUBYCHHS HaBYAIBHOIT TUCIUIUTIHU 3100yBa4 IOBUHEH:
3HATH:

— kiacudikaiiro HEOpraHIYHUX CIIOJYK, TEOPETUYHI OCHOBH Oy/IOBH Ta TXHI BJACTUBOCTI;

— CyYacHI ysBJICHHsI PO OYJIOBY PEYOBHHU Ta XIMIYHHUH 3B’S30K;

— ckian ta Oy/IoBY aTOMIB €J1€MEHTIB, XIMIYHUX CIIONYK, IX BIACTUBOCTI; NEPIOAUYHUN 3aKOH Ta
cucremy /[l. I. Menneneesa;

— 3aKOHOMIPHOCTI Mepediry XiMiYHUX MPOIIECIB;

— BJIACTHUBOCTI PO3YMHIB HEENEKTPOJITIB Ta €JICKTPOJITIB; EIEKTPOJITHUHY AMCOLIAII0 BOJIH,
BOJIHEBUH IMOKAXKYHK;

— BJIACTHUBOCTI METaJiB Ta HEMETaJiB, KOMIUIEKCHUX CIIOIYK;

— OKHUCHIOBaJIbHO-BITHOBHI MPOIIECH;

—  EJEeKTPOXIMiUHI MPOIECH, FraIbBaHIYHI €IEMEHTH, eJEKTPOIIi3, KOPO3il0 METAlIB y TOMY YHUCIi
010K0pO3ito;

— Kijacudikamico KOJOIJHO-TUCHEPCHUX CHUCTEM; OMNTHUYHI, EJNEKTPOKIHETUYHI BJIACTUBOCTI
KOJIOiiB; OyJIOBY MIille] Ta KOAryJAIIiI0 KOJOIIHUX CUCTEM;

— KOMITOHEHTH, ME&Xi, 0COOIMBOCTI 1 BIaCTUBOCTI OiocdepH;

— TIOHATTS, 3aKOHU, MPUHITUIH Ta 3aKOHOMIPHOCTI 610T€0XiMii, METOIU Ta METOI0JIOT1I0 HAYKH,

— CcTpykTypy Oiocdepu 3a M. b. BaccoeBuuem, Oy10By KOMIOHEHTIB, BIACTHBOCTI 1 0COOJIUBOCTI
6iocdepu, i eHepreTuKy;

— BUJM )KUBOI pEYOBUHU, CIPUUHATTS MPUPOIH SIK €THOCTI OpraHiuyHOI 1 MiHEpaTbHOT pEYOBUHH;



(byHKIIT )KMBOT peYOBUHM , 11 XapaKTEPUCTHKH,

kiacu 1 Homenkiarypy [UPAC opraniuHuX CHOJYK;

YSIBJICHHS TIPO KJIapK, 010 UTBHICTH Ta KOS(IIIEHT 0I0JOTTYHOTO MOTINHAHHS;

kinacu(dikamito  XiMIYHUX ~€JIeMEHTIB; AepIIMTHUX Ta HAUIMIIKOBHX €JEMEHTIB 32
O. €. ®epcmanoMm; MpoLecH Mirpamii XIMiYHIX €JIeMEHTIB, iXHiX 130TOIIB 1 CHOJYK; THIIB Ta
MOKA3HHUKIB Mirpariii, poJib MEXaHIYHOTO (haKTOpa Ta OKUCHO-BITHOBHUX PEaKIiil B MirpamiiHuX
mporecax;

CYTHICTh Te0XIMIYHHX Oap’epiB Ta IX MOKA3HUKIB; KOJIOOOIrn OI0T€HHUX €JIEMEHTIB Ta CIIOJIYK;
kiacudikamiro XiMiuHUX 3a0pyIHIOBAYiB TOBKLULIA,

OCHOBH 010T€OXIMIYHOTO paiiOHYBaHHS, aHOMaJIii BMICTY XIMIYHHX €JIEMEHTIB y IPYHTI, BOJaxX
Ta POCIMHHOCTI MIEBHUX TEPUTOPI, BUHUKHEHHS 010T€OXIMIYHUX MTPOBIHITIN Ta BIAMOBITHUX M
EeHAEMIH;

OCHOBH 0101HJMKAII11 Ta OCHOBHI O101HAMKATOPH JTIOBKUILJISA;

ySBJIEHHS PO OCHOBHI reocepu miuaHeTH, nenocdepy, armocdepy, rigpochepy (Tumu
MPUPOJHUX BOJ, KJIaCH(IKaIlilo 3a TBEPIICTIO, BUIM OCTAaHHBOI Ta ii ycyHEHHS:); ckian 6iochep
3€MHOI KOpH.

BMIiTH:

3a eJeKTPOHHUMH (PopMyIaMHu aTOMIB BU3HAYATH TIOJIOKEHHS €JIEMEHTIB B MEPIOIUYHINA CUCTEM1
Ta nepedayaTy iXH1 BIACTUBOCTI Ta XapaKTep CIONYK;

nependayaTy TEMIOB1 €PEeKTH peakiiid Ta TePMIYHY CTIMKICTh CIOJYK;

nependayaTyd HAMpPSIMOK XIMIYHUX peakiii Ta XIMIYHY CTIHKICTh CIOJIYK;

BH3HAYaTH MBUAKICTh XIMIYHUX PEaAKIIii;

BIUIMBATH Ha 3CYB PIBHOBATH MPOIIECY B MOTPIOHOMY HAIIPSIMKY;

pPO3paxoByBaTH KOHIICHTpAIll PI3HUX BHUIIB Ta MEpEepaxoByBaTH OJHI BHUIM KOHIICHTpAIlill B
IHIII;

BH3HAaYaTH KOe(DIIEHTH METOJOM €JIEKTPOHHO-I0HHOTO OajaHCy B OKHMCHIOBAJIHHO-BITHOBHUX
peaKIisx;

PO3paxoByBaTH €IEKTPOAHI MOTEHIIIATH Ta €IEKTPOPYIIUIBHY CHUITY TallbBaHIYHUX CJIEMEHTIB;
pPO3paxoByBaTH MEBHY KUIBKICTh PEYOBHUHU MIPH €IIEKTPOITI3;

3axXMINaTH METAJIN Ta CIUIaBU Bifl KOPO3ii;

kjacuGikyBaTH KOJIOITHO-AUCIIEPCHI CUCTEMU 3a arperaTHUM CTaHOM Ta PO3MIPOM YaCTHUHOK;
BHU3HAYATHU MOPIr KOATYJNSIIii KOJOIIHUX CUCTEM;

kiacuikyBaTy €JIEMEHTH KUBOT pEYOBUHHU 32 KUTBKICHUM Ta (i310JI0TTYHUM KPUTEPIEM;
BOJIOJIITH METOJMKAMH BU3HAYCHHS TOJIOTaHTIB AoBKULIL: NH3, 1o6puB 3 BMictoM NO2~, NO3~
BOJIOJIITH KUTbKICHUM OLIIHIOBAHHSIM BMICTY €JIEMEHTIB Ta iX CHOJYK Ha KIIApKOBOMY PiBHI;
kiacudikyBaTH BYIJIEBOAHI, BHKOPUCTOBYBaTH TmpaBmia MbkHaponHoi cucremu [UPAC;
BCTaHOBJIIOBATH (POPMYIIM OPraHIYHUX CIOJIYK 3a X Ha3BaMH,

OIlIHIOBaTH 3a0pynHeHHs JOoBKULIS 3a BenuunHow ['JIK, ckiagatu XimMidHI pPIBHSHHS
PI3HOMAaHITHUX NEPETBOPEHB Y AOBKULII, B TOMY 4ncii cnoiyk KapOony;

BUKOPUCTOBYBATH XIMIYHE YCTAaTKyBaHHSI, IPUIIA]IN;

3]1IIICHIOBATH OCHOBHI XIMi4H1 1a00paTOpHi onepartii;

y3arajgpbHIOBATU PE3yIbTaTH MPAKTUYHUX JOCTIKEHb.

OyTH 31aTHHM:

3aCTOCOBYBATH OCHOBHI 3aKOHHU, OHATTSI Ta 3aKOHOMIPHOCTI XiMii 1 610reoXxiMii 1 po3B’ si3aHHS
HaBYAJIBHHUX Ta NpoQeciiHuX 3aB/aHb;

BCTaHOBJIIOBATH B3a€EMO3B 30K MDK OYyJ0BOIO, CKJIaJOM 1 BJIACTUBOCTSMH PEUYOBHH,
MIPOrHO3YBATH HAIPSM Ta PE3yAbTaTH XIMIYHUX MPOIIECIB;



— BHUKOHYBAaTH XIMIYHI pO3paxyHKH, HPOBOJUTH SKICHMA 1 KUIBKICHUH aHalli3 PEYOBHH Ta
IHTEepIpEeTYBaTH OTPUMaHi pe3yIbTaTH;

— aHaii3yBaTH XiMi4HI Ta OloreoxiMiyHi mpoliecu, 1o BinOyBaloThCs B atMocdepi, rimpocdepi,
nirocgepi Ta 6ioctepi;

— OUIHIOBaTH pIiBEHb XIMIYHOTO 3a0pyAHEHHS KOMIIOHEHTIB JOBKULIA 3a pe3ylbTaTaMu
JOCITIDKEHb Ta HOPMAaTHBHUMU MTOKa3HUKAMU;

— 3aCTOCOBYBATM METOJM XIMIYHOTO aHajily Ta OloiHIWKaIil s OLIHIOBaHHS CTaHy
HABKOJIMIIHBOTO MTPHPOTHOTO CEPEIOBUILA;

—  MPOBOAMTH JTAOOPATOPHI JAOCHTIIKEHHS, KOPUCTYBATHCS XIMIYHUM OOJIAZIHAHHSM 1 MPUIIAJaMHU,
JOTPUMYIOUHCH MTPABHJI TEXHIKH O€3IEKH;

—  00poOiATH Ta y3arajdbHIOBATH PE3YNITAaTH E€KCIIEPHUMEHTAIBHUX IOCHIIKEHb, (POPMYITIOBATH
0OTpyHTOBaH1 BUCHOBKH;

—  OIIIHIOBAaTH BIUIMB IPHUPOJHUX 1 aHTPOTIOT€HHUX YMHHUKIB Ha JIOBKULIS Ta IPOTHO3YBAaTH iXHI
€KOJIOTIUHI HACITIIKH;

— BUKOPHCTOBYBAaTH HaOyTi 3HaHHA 3 XiMii Ta GloreoxiMii y mpodeciiiHiii nisiabHOCTI y chepi
€KOJIOTI1 Ta 3aXHUCTy HABKOJUIIHBOTO CEPEIOBHIIIA.

OnanyBaHHA 1i€i HaBYaJbHOI AMCLUUIUIIHM 3a0e3rneuye HaOyTTA 3700yBauaMM HAaBHUYOK 1
KOMIIETEHTHOCTEH, CIIPSAMOBAaHUX Ha JOCATHEHHS I100aIbHUX IUIeH cTajgoro po3BUTKY 10 2030 poky,
mo mporosomieHi pesomoniero ['eHepanbHoi AcamOnei Opranizanii O0’emnanux Hariit  Bia
25 BepecHs 2015 poxy Ne 70/1 Ta Bu3HaueH1 Yka3zom I[Ipesunenta Ykpainu Big 30 Bepecus 2019 poky
No 722, 30kpema:

Hine 4: 3a0e3medyeHHsT BCEOXOIUTIOIOYOI 1 CHpPAaBEAJIMBOI SKICHOT OCBITM Ta 3a0XOYCHHS
MO>KJIMBOCT1 HAaBYaHHS BIPOJOBK YChOTO KUTTSA VIS BCIX;

[inp 6: 3a0e3medeHHs TOCTYIMHOCTI Ta CTAJIOTO YIPABIIHHS BOJHIUMH PECYpCaMU Ta CaHITapiero;

ine 7: 3a06e3nedeHHs HOCTYITY 10 HEAOPOTHUX, HAIHHUX, CTIMKUX 1 CY4aCHUX JDKEPEN eHeprii
IS BCIX;

ine 11: 3a0e3meueHHs BIIKPUTOCTI, OE3MEKH, )KUTTECTIMKOCTI M €KOJIOTTYHOT CTIHKOCTI MICT,
IHIITUX HACEJICHUX MyHKTIB;

[ine 12: 3a0e3meueHHs Mepexo1y 10 pamioHaIbHUX MOJIeTIEH CIIOKUBaHHS 1 BAPOOHMIITBA;

Hine 13: BXKUTTS HEBIAKIAAHUX 3aXO0IB 11010 OOPOTHOM 31 3MIHOO KJIiMaTy Ta ii HACIiIKaMH;

ine 14: 306epexeHHs Ta palioHaJbHE BUKOPHCTaHHS OKEaHIB, MOPIB 1 MOPCHKHX PECypCiB B
1HTepecax CTaloro po3BUTKY;

Hine 15: 3axucT Ta BIAHOBIEHHS EKOCHCTEM CYIII Ta CHPHUSHHS IX palioHAIBHOMY
BUKOPHUCTAHHIO, palliOHaJIbHE JIICOKOPUCTYBaHHS, O0OPOTHOA 3 OMYCTEIIOBAHHSM, 1 IOBEPHEHHS Ha3a]
(po3BepTaHHs) Mpolecy Aerpaaallii 3eMesb Ta 3yluHKa Mpoliecy BTpaTH 010pi3HOMAaHITTS;



3. 3MICT HABYAJIbHOI JUCHUILJIIHU

1 cemecTp AeHHA (popMa HAaBYAHHS/2 ceMecTp 3a04Ha (GopMa HABYAHHA

3microBuii Moaysab 1. Crexiomerpis. Kinacudikaniss Heopraniuaux cmouayk. XimiuHa Oynosa
PEe4YOBUHHU.

Tema 1. DynoamenmanvHi 3aKoHu ma 0CHO8HI noHamms xXimii. OCHOBHI K1acu XIMIYHUX CROTYK

PedoBuHM — KOHKpeTHI popmu Martepii, XIMIYHAN TIPOIIEC SIK MEePETBOPEHHS pedoBUH. OMUHUIII

BHUMIPIOBaHHSI B XiMii. ATOMHO-MOJIEKY/IsIpHE BUEHHS. BU3HAUeHHS aTOMHHX 1 MOJEKYISIPHUX Mac.
ExBiBasieHT NpOCTHX 1 CKJIaJHUX PEUOBHH. BU3HAaUeHHs €KBIBAJIEHTHUX Mac.

CrexioMeTpUyH1 3aKOHHU. 3aKOH 30€peXeHHs] MacH PEUYOBMHH IPH XIMIYHUX NEPETBOPEHHSIX.
3aKOoH CTaJOCTI CKJIaly pEYOBHHM. 3aKOH KpPAaTHUX BITHOIIEHb. 3aKOH €KBIBaJIEHTIB. 3aKOH ABOTrajpo i
HACJIIKU 3 HBOTO0. 3aKOH 00’ eMHUX BifgHOIIeHb [ eii-Jlroccaka. PiBusanns MennaeneeBa-Kianeiipona.

Kiacu Heopraniunux cnosiyk. OKCUAM, OCHOBHU, KUCITOTH, COJII.

Tema 2. Ximiuna 6y006a pewosuHu.

bynosa aroma. KBantoBi uncna enexkrposis. [lepioauunamii 3akoH 1 cuctema J[. I. Menneneesa.
OiBuYHMNA 3MICT XIMIYHOT nepiogudHocTi. [lepioanyHICTh 3MIH BIACTMBOCTEN €JEMEHTIB Ta IXHIX
CIOJIyK Ha OCHOBI1 YfIBJIEHb NpO OynoBYy atoMiB. TumM XiMi4YHOTO 3B’A3KYy (MOHHUM, KOBaJeHTHUM
MOJISIPHUIM Ta HENOJSPHUM, TOHOPHO-aKUENTOpPHUI, BOJHEBUN, MeTaniyHuil). EnexkrpoHeratuBHIiCTh
€JIEMEHTA.

3MicToOBHUIT MOLYJIb 2. 3aKOHOMIPHOCTI nepediry XiMiyHUX peakiii

Tema 3. Tepmoounamika XimivHux npoyecis.

OcCHOBHI TOHATTS XIMIYHOT TepMoauHaMiku. PoOoTa. BHyTpimmHS eHeprisi Ta EHTaJbITis.
Tepmonunamiuni ¢yakuii. [lepmuit 3akoH TepmoauHaMmiku. 3akoH ['ecca Ta HaACHIIKK 3 HBOTO.
EHxTanemiss yTBOpeHHS CKIAQIHUX PEYOBWH. TepMoOXiMidHI po3paxyHKHU. TeroeMHICTh. BuU3HaueHHS
TeroBux edekTiB. [Ipyruit 3aKkoH TepMoaMHAMIKK. 3BOPOTHI Ta HE3BOPOTHI mpouecu. EHTpomis, sk
Mipa He3BOpOTHOCTI nportiecy. PiBasiHHS bonbiimana. Binbaa eHeprisa ['i06ca. 3mina eHTportii 1 BUTbHOT
eneprii ['1006ca B XiMiuHUX mIporiecax. HampsaMok XiMIYHUX peakIriil.

Tema 4. Ximiuna Kinemuxa ma pisHosaza.

[IBMAKICT, TOMOTEHHHUX XIMIYHHUX PEaKIIiid, Ta PaKTOpH BiJl SKUX BOHA 3AJICKHUTh. 3AJICKHICTh
IIBUJIKOCTI peakilii Bia KoHIeHTpamii. 3akoH aitounx mac. OcoOJIMBOCTI reTepoTeHHHUX IPOIIECIB.
MexaHi3M XiMiyHUX peakiii. KoHcTanTa mBUAKOCTI peakilii. 3aleXHICTh MBUIAKOCTI peakiii Bifg
temreparypu. [Ipasuino Bant-I'opda. Enepris aktuanii. [IoHATTS po roMOreHHUi 1 reTeporeHHui
Katasiz. 3BOpPOTHI peakirii. XiMigyHa piBHOBara B TOMOTC€HHHX Ta FeTEPOreHHUX crucreMax. KoHcranra
piBHoBaru. [Ipunnun Jle-1laTensbe.

3micToBHUIT MoayJib 3. BiacTuBoCTi po3UMHiB HeeJIeKTPOJIITIB Ta eJIEeKTPOJIITIB

Tema 5. Pozuunu ma ix npupooa. Ximiuni eracmusocmi pozuunie. Teopis erekmpoaimuuroi
oucoyiayii.

Po3unnn. Po3umnHicTe. OcHOBHI MOHATTSA. CrocoOM BHUpaKeHHS KOHIIGHTpAIliil PO3YUHIB.
BrnactuBocTi po3uuHiB HeenekTpodiriB. 3akonu ['enpi, Baut-I'odgda, Payns. OcobGnuBocTi peakuiii B
pO34YHHAX eNeKTPOITiB. Teopis eaeKTpoTITHUHOT AUCOITalli].

Tema 6. Booneguii noxazuux. 1'ioponiz conell.

Hucoriamis Boau. lonHuit n006yrox Boau. BomneBuit mnokasuuk pH. KucnotHo-ocHOBHI
iHnukatopu. bydepni po3unnu. ['igpoiniz coneil. 3anexHICTh TIAPOJIZY Bif NpUPOIM coii. Brmus
KOHIICHTpAllli Ta TEMIIepaTypy Ha CTYIIHb TAPOII3Y.



2 cemecTp aAeHHA (popMa HaBYaHHA/3 cemecTp 3a04Ha (GopMa HABYAHHA
3microBuii Moaysb 4. OCHOBH eJIeKTPOXiMii.

Tema 7. OxkucHi08a1bHO-6I0HOBHI peakyii ma enekmpoOoHi NOMEeHYIAIU HAniBPeaxkyii.

OxucHO-BiTHOBHI peakilii. [IOHATTS OKMCHHK, BiTHOBHHK, ITPOIIECH OKHUCHEHHS Ta BITHOBJICHHS.
Busnauenns xoedimientiB B8 OBP. TumnoBi okucHUKM Ta BiTHOBHHKH. OKHCHO-BIJHOBHA JBOICTICTB.
ExBiBaJIeHTH OKMCHHUKIB Ta BiTHOBHMKIB. THIIN OKHCHO-BITHOBHHX peakiiii. ®akropu, sSKi BIUTMBAIOTH
Ha OKHCHIOBAIBHO-BITHOBHI peakiii. MiXMOJEKYISpHI TPUPOIHI peaKilii OKHCHEHHS -BI/THOBJICHHSI.

Tema 8. Ocnosu enexkmpoximii. XJ[C, enekmpoinis, Kopo3is memanis.

[TonsTTs mpo enekrponHi moreHuianu. CTaHIapTHUNW BOJHEBUH enekTpol. Psaa Hampyru
MeTaniB. BusHaueHHs enekTpoaHux noTeHuianiB. PiBusuas Hepucra. Enexrpopymriiina cuma Tta i
BUMIpIOBaHHA. XIMIYHI JpKepena eJleKTpuyHoi eHeprii. [anpBaHiuH1 enemeHTd. Kiacudikaris
eJIEKTPOXIMIYHUX MpoleciB. EnexTponi3 enektponiris. [1ocniioBHICTh €EKTPOIHUX IPOLIECIB HAa aHO1
Ta katonl. 3akonu Papanes. Buxin 3a Tokom. Koposis meraniB ta cmiaBiB. OCHOBHI TUIIH KOPO3Ii.
XimiyHa kopo3id. Enekrpokopo3sis. biokopo3sis. MeTonu 3axucTy Bif KOpO3ii, €JIEeKTPOXIMIYHUI 3aXUCT,
3aXUCHI MOKPUTTS. [Hri0iTOpU Ta aKTUBATOPHU KOPO3ii.

3micToBuii MoayJb 5. OCHOBH KOJIOITHOI XiMil.

Tema 9. Ocnosu konoionoi ximii. Copoyiuni npoyecu. Koazynsyis.

3arajpHa XapakTEepHUCTUKA AHUCIEPCHUX cucteM, iXx ocoOnuBocti. Knacudikanis. Crnocobu
oTpuMaHHs aucrepcHux cucreMm. [loBepxueBa enepris. [loBepxneBuii HaTsar. KanuisipHi sBuia.
[ToBepxHEBO-aKTHBHI Ta MNOBEPXHEBO-IHAKTUBHI pedyoBMHU. ONTHYHI BIACTHUBOCTI T'€TEPOTEHHHUX
cucteM. 3akoH Pemes. 3akon JlambGepra-byrepa-bepa. AnmcopOuis Ha moBepxHi po3moaury ¢as.
Benuuuna ancopOrrii. PiBasans ['i06ca. Enexkrpokinernuni siBuima. [ToABITHUN €NEKTPUYHMN Iap Ha
MEXI1 po3moally aucriepcHa (aza — gucmepciiiHe cepemoBuie. EnekTpuuHa OymoBa KOJOITHHX
gacTuHOK. Minenu. Enextpodopes ta enekrpoocmoc. Koarymsis. [TpaBuna koarymsii. Koarymroroua
Jist pO34MHIB enekTpodiTiB. [IpaBmio 3naunocti yneue-Iapmi.

3micToBuii MoayJib 6. OcHOBH Dioreoximii.

Tema 10. Beeoenns y npeomem oOioceoximii. Dizuxo-ximis 6iocghepu. bBioceoximiuni yuxiu
ejleMenmie ma pevuouH
TepMiHOJIOTIs, 3aKoHU. OO’ €KT AOCTIKEHH. MeToIi BUBUCHHSI 0i0TeoxiMii 3HaUYeHHs 610T€0XIMIYHOT
Hayku Ui mizHaHHA Oiochepu. Ponp B. 1. Bepnancekoro B ii cTraHoBiIeHHI Ta pO3BHUTKY. BHecok
Cy4JacHHKIB Ta nocininoBHUKIB B. I. BepHaacbkoro B 0ioreoximiro.

BbynoBa wmerabiocepu. Cxian Ta Qizuko-xXimMiyHa xapakrepuctuka Oiochepu. CTpykTypHi
onununi Oiochepu. Ponp OGionmoriynoro dakropy B ii camoouumieHHi. JKuBa pedoBUHA: MOHATTA
B. 1. Bepuaacbkoro i cyyacHuil mornsan; ¢yHkIii »kuBoi pedoBuHu. Enepretuka 6iocdepu. @opmu
HAKOMWYEHHs 1 po3noaity eneprii. EBomromnia 6iocdepu Ta cyyacHuil eramn il po3BUTKY. TexHOreHes i
Hoocdepa.

[ToHATTS Mpo KJapK, KJIapK KOHILEHTpauii, Jio¢pinbHicTs. Knacudikariis 610reHHUX eIeMEeHTIB.
Ix posmonin y s3emuiii kopi. JlediuuTHi Ta HagIMmKoBi enemMeHTH 3a ®epcmanoMm. KoedilieHT
6iosioriyHoro nornuHanHs. 3akoH Kiapka-Bepnancskoro. IIpaBuno Oqno-I"apkuca, BUHATKH 3 HBOTO.
3akoHoMipHicTh Pepcmana. OpraHisMU-KOHLIEHTpaTOpH. Tumnu 6ioreoxiMiyHUX K01000iriB. CTpykTypa
6ioreHHoi Mirpanii 1 i 6a30Bi QyHkuii. 3akoH Mirpanii BepHaacekoro. Tunu mirpaii, iX TOKa3HUKH
(moKa3HUMK MexXaHI4HO1 Mirpauii, HoHHMH mnoreHmian Kapriemka, eHepreTnyHi KoeQilieHTH),
0COOJIMBOCTI, BHYTpIIIHI Ta 30BHIMIHI (hakropu. OcHOBHI OioreoximiuHi uKIK. I'eoxiMiyni Oap’epu:
YTBOPEHHS, BiloMi Ki1acugikaiii, OCHOBHI MOKa3HUKH. TexHOTreHHi (paKTOpH MOPYIIEHHS MPUPOIHUX
K0J10001riB. TexnorenHi anomarnii B 6iocdepi.



Tema 11. Kapbou ma tioco cnonyku 8 biocgepi.

Kapbon B Oiocdepi. OpraniuHa pedyoBHHA SK TeoXiMidyHMN akymynarop. Kiacudikaris
OpraHiuHUX PEYOBHUH, Y T. Y. BYIJIEBOJHIB, (PYHKI[IOHATBHUX CTONYyK. ['imoTe3u dopmyBaHHS HA(TH.
Cknag nadTtu i mpupomnoro razy. IIpaBuna nHomenkiatypu [UPAC. ByrneBojHi: 3HaAXODKCHHS B
IpUPOI, XIMiYHi 1 (hi3MYHI BIACTHBOCTI; €KOJIOTTYHA HeOe3meKa.

Tema 12. Bnaug 3a0pyoHIO0OYUX peuo8ur Ha 6iomy.

[TpupoHi Gi0NOTIYHO aKTHBHI PEUYOBUHHM 1 OlomosiMepu. BrumB 3a0pyqHIOIOUMX pPEYOBHH Ha
Oioty. Jlxepema 3alOpyaHtoBauiB goBkiUuia. Kracudikamis Ta  XapakTepUCTHKA CYYaCHUX
3a0pyIHIOBAYIB TOBKLULIS, HACTIIKY 320y THEHHSI.

I'eochepu 3emuO1 KOpH 1 Oiocdhepu. Pizuko-ximMivHi mporiecu B arMocdepi, rimpocdepi (ckaan
MOBEPXHEBUX BOJ, TBEPAICTh BOJM Ta i BUIM, Kiacu}ikamii Box).

Tema 13. Ocnosu bioinouxayir.

Cyrb Oioinaukanii. Ictopis ii po3BuTKy. bioreoximMiuHui KpUTEpii TEXHOTEHHOTO BIUIMBY Ha
Ta BOJIHI TBAPWHU, SK MMOKa3HUKU TEXHOTCHHHUX aHoMaJiii. J[is cTpecopiB Ha mporecu karabonizmy i
aHa0o0J1i3My B pociauHax. TBapUHU, MIKPOOPraHi3MU 1 BIpYCH, SIK O101HAMKATOPH.

4, CTPYKTYPA HABUAJILHOI JUCHUILIITHUA

KinpkicTs TOauH
HasBu 3micTOBUX MOIyITiB Jenna popma 3aouna ¢popma
i Tem y TOMY 9HCI1 y TOMY YHCII1
yChOTO yCbOTO
1 i} a0 c.p. b n | nab c.p.
1 2 3 4 5 6 7 8 9 10 11

1 cemecTp AeHHa popMa HABUYAHHSA/2 ceMecTp 3a04HA GopMa HABYAHHS

3micToBuii Moayab 1. Ctexiomerpisn. Knacudikanis Heopraniunux cnoayk. Ximiuna 6ygosa

PEYOBHHU.

Tema 1. dyHmaMeHTaNbHI

SAKOHM Ta OCHOBHI TOFATTA) 4 | 2 | 14| 14 26 101 2 22
Ximil. OcHOBHI  KJacu

XiMigHHX crionyk [1, 2].

Tema 2. Ximiuna OymoBa 20 4 2 14 o5 1 o4
peuoBuni [1, 2].

Pazom 3a 3MiCTOBHM 54 8 4 14 28 51 5 1 5 16

Mojyjem 1

3micToBHMI MOAYJIb 2. 3aKOHOMIPHOCTI nepediry xiMmivHux peakuiii
Tema 3. TepmoanHamika

. ) 28 6 4 4 14 26 1 1 24
XiMigHmX mporecis [1, 2].
TeM.a 4. XiMiuHa KiHETHUKa 20 4 5 14 23 1 22
ta piBHoBara [1, 2].
Pazom 3a  3MicTOBHM 48 10 6 4 o8 49 5 1 16

MojyJiemM 2
3micToBHMIE Moay b 3. B1acTMBOCTI pO34YHHIB HeeJIeKTPOJIITIB TA eJIeKTPOJIITiB
Tema S. Po3umHm Ta ix
pUpoJIa. XiMivH1
BJIACTHBOCTI po3uuHiB.| 24 4 2 4 14 26 1 1 2 22
Teopist  eneKTpOIITUUHOT
mucoriartii [1, 2].
Tema 6. Bonnesnii
nokasHuk. [impomi3 coneit| 24 4 2 4 14 24 1 1 22
[1, 2].




Pa3zom 3a 3micToBUM

48 8 4 8 28 50 2 2 2 44
MoayJiem 3
Pa3om 3a cemecTp 150 26 14 | 26 84 150 6 4 4 136
2 cemecTp JeHHa (hopMa HAaBYAHHSA/3 ceMecTp 3204HA (OPMA HABYAHHSA
3micToBuii MoayJib 4. OCHOBHM eJICKTPOXiMil i K0J10IHOI XiMmii.
Tema 7. OKHUCHIOBAJIBHO-
BUIHOBHIL - peartit —~1a| 57 4 | 4 | 4 10 25 12| 2 20
eJIEKTPOH1 MOTEHL1aTH
HamiBpeakiiii [1, 2].
Tema 8. OcHoBu
CHICKTPOXIMIT. XAC) 38 | 6 | 4 | 10| 18 21 | 1 20
eJIEKTPOIII3, KOpO3is
meraiis [1, 2].
Pasom 3a  amictouM oy | g5 | g | 14 | 28 46 | 2| 2| 2 | 40
MojayJeMm 4
3micToBuii MoayJib S. OCHOBH K0JI0IZHOI XiMii.
Tema 9. OcHOBH KOJOINIHOI
ximii. CopOmiitHi mpomecu.| 36 8 4 4 20 26 2 2 2 20
Koarymsist [1, 2].
Pazom 3a  3micTroBMM 36 8 4 4 20 26 5 2 2 20
MoayJieM 5
3micToBuii Moayab 6. OcHoBHU Oioreoximii.
Tema 10. Bsgegenns y
peIMeT Oioreoximii.
(1).13141(0-.)(11‘\41;1‘ Oioctepn. 10 2 8 20 5 18
bioreoximiuni LAKJIA
€IIEMEHTIB Ta  PEYOBHH
[1, 2].
Tema 11. KapGon Tta ioro
crostyku B 6iocdepi [1, 2]. 14 2 2 10 20 20
Tema 12. Brus
3a0pyaHIO0YNX pedoBuH Ha| 20 2 8 10 22 2 20
oiory [1, 2].
Tema 13. OcHoBH
Oioinukarii [1, 2]. 10 2 8 16 16
Pazom 3a 3micToBMM 54 8 2 8 36 78 5 5 74
MojyjieM 6
Pa3owm 3a cemecTp 150 26 14 | 26 84 150 6 4 6 134
YCbOI'OTOAUH| 300 52 28 | 52 168 300 12 | 8 10 270
Bunu pobotu:

[1] — ompatroBaHHs NEKLIHHOTO Ta 10JJATKOBOTO, JIOBIIKOBOrO Marepiaiy;

[2] — onpairoBaHHsS TeM MPAaKTHYHUX 3aHSTh, JOAATKOBOTO Marepiany.

5. TEMU CEMIHAPCBKUX 3AHATDH

CemiHapchKi 3aHATTS HE Tiepea0ayeHi.




6. TEMU IPAKTUYHUX 3AHATDH

3/11

HasBa temu

Kinbkicts
COOVH

JCHHA | 3a04YHa

1 cemecTp neHHa popma HaBYaHHS/2 ceMecTP 3209HA (POPMa HABUYAHHA

dyHIaMeHTABHI 3aKOHU Ta OCHOBHI MOHATTS XiMii. OCHOBHI KJIAaCH XIMIYHUX
crionyk [1, 2].

Po36’s3anm1s po3paxynkosux 3a0ay 3a memamu. SUSHAYEHHS XIMIUHUX (Gopmyn 3a
BAIEHMHICMIO, BU3HAYEHHS KIILbKOCMI DEeYOoBUHU, MOIAPHOI MAcCU; 6UIHAYEHH:
CMPYKMYPHUX OOUHUYbL 8 NEGHIll MACI PeHOSUHU, GUSHAYUECHHS MOJLEKYIAPHOL mMacu
XIMIYHUX CROJYK, PO3PAXYHKU 30 XIMIYHUMU YOPMYAAMU, PO3PAXYHOK MOJAPHOL Macu
Mmemanie y cnonykax. Po3paxymku exeieanieHmHux mac 6UKOpUCmosylo4u 3aKOH
exgiganenmis. OCHOBHI KIACU XIMIYHUX CHOLYK: XIMIUHI @1acCmMU8oCcmi conel, KUC1om,
Y2i8.

2 1

Ximiuna OymoBa peyosunu [1, 2].

Keanmoso-ximiuna moodens amoma. Keammosi uucna. CKIAOaHHAX eneKMPOHHO-
epagiunux gpopmyn ximiunux enemenmis. Pospaxynox ix keanmosux uucen. Ilpunyun
Iayni. 3anosnenns amomuux opbima neti i eumepeemuynux pieuie. Ilpasuna
Kneukoscvkozo. Xapakmepucmuka XiMiuHux nacmugocmeli eiemeHmia 32i0Ho 00 ix
nonoxcenns y nepioouuniti cucmemi /. 1. Menoeneesa. Bukonanms npaxmuunux
3a80aHb

TepmoanHamMika XiMidHUX mporiecis [1, 2].

Po36’azanna pospaxynkosux 3a0ay: ckiao0aHHs MePMOXIMIYHUX Pi6HANb, GUSHAYUEHHS
eHmanvnii ma ewmponii Ximiunoi peaxyii, suznauenns 3sminu enepeii 1i66ca xXimiunoi
peaxkyii ma MOXCIUBICMb CAMOBIILHO20 Nepebicy peakyii 3a CMaHOAPMHUX YMO8.

XimiuHa KiHeTHKa Ta piBHOBara [1, 2].

Po3g’azanna pospaxymkosux 3a0au: HANUCAHHA MAMEMAMUYHOZO UPA3Y 3AKOHY
OiouuUx Mac 018 20MO2EHHUX MA 2eMEPOSEHHUX CUCEM, BU3HAYEHHS WBUOKOCH
npaAmoi ma 360pomuoi peaxyii; po3paxyuxu 3a npuryunom Jle-lllamenve. [llsuoxkicms
npasuna Banm-I ogpga, pisuauns Appeniyca.

Po3unam Ta iXx mpupoma. XiMiuHI BJIACTMBOCTI po3uuHiB. Teopis
CIIEKTPOITHYHOT qucomiamii [1, 2].

Po36¢’sazauns pospaxynkoeux 3adau: CKiadanHsa UOHHO-MONIEKYIAPHUX PIGHANb DeaKyill
3Q MOJEKYAAPHUMY PIGHAHHAMU, MONEKYIAPHI PIBHAHHA 34 UOHHO-MONEKYAAPHUMU.
Ilpuecomyeanns po3uumie i3 3a0aHOI0 KOHYEHMPAYIEI0 (MACO8A 4ACMKA DEUOBGUHU,
npasuno 3miuwyeamHs, MoaspHa ma exeisanrenmua). llepepaxynox KoHyenmpayii.
lonni peaxyii; 3miwenns pisnosazu peakyii oucoyiayii crabkozo ereKmponimy.
Busnauannsa moscnusocmi nepebizy peaxyii 06MiHY Midc ereKmposimamu.

Boauesuii mokasuuk. I'igpois coneii [1, 2].

Po3é siz3anmnsn pospaxynkosux sadau. Obuucienns konyenmpayito ionie H™ i OH 3a
sHauennam pH i nasnaxu Obuucnennsa pH ma pOH 6 pozuunax Kuciom, ocHo8 ma
amgpomepuux cnonyk. Ckradanusa pieHAHb peakyiu 2i0ponizy 3a pisHUMU MUNAMU
ymeopenus coneu. Bueedenns xowcmammu 2ioponizy. Busnauenmns cepedosuwa

034UHY COJIL.

Pa3om 3a cemectp

14 4

2 cemMecTp AeHHA (popMa HABYAHHA/3 ceMecTp 3204HA (OPMA HABYAHHS

OKHUCHIOBAJIbHO-BIJTHOBHI peakIlii Ta €JeKTPOJHI MOTEHIiaJl HamiBpeakiii
[1, 2].

Po3zé’sazanna pospaxynkosux 3a0ay: CKIAOAHHA DI6HSAHb OKUCHIOBANIbHO-BIOHOGHUX
peaxyii 6 pisHOMY cepedosuyi MemoooM eneKMpOHHO-UOHHO20 OANaHCy 6
3aN1eHCHOCI 8i0 cepedosuyd, pO3PAXYHOK MONAPHOL Macu OKUCHUKA (8i10HOBHUKA)

4 2

OcnoBu enextpoximii. XJIC, enexrpoui3, kopo3ist meranis [1, 2].




Po36’s3auns po3paxynkosux 3a0ay: UHAYEHHs 6EIUYUHU e1eKMPOOHO20 NOMEHYIAY
Memany 6 po3uuHi 020 Coui; CKAAOAHHS 2alb8AHIYHO20 eleMeHmMA ma pPO3PAXYHOK
EPC; susnauenns npoyecie, wo 6i00y8aiomvcs npu eiekmponisi Ha THepmHUx ma
Memanesux e1ekmpooax; po3paxyHku 3a 3akonom Papades. CkiadanHs eneKmpoHHUxX

i6HAHb AHOOHO20 MA KAMOOHO20 NPOYECi8 NPU KOPO3ii, Memoou 3axucmy 6i0 Koposii|

OcHoBu koJoinHo1 ximii. CopOiiini nponecu. Koaryssimis [1, 2].

Po36’s3auns pospaxynkoeux 3a0au: HANUCAHHSA PIGHAHHA peaKyii ymeopeHnHs miyenu,
i1 OCHOBHI CKNAO08I, KOa2ynayis 3075 Ni0 6NAUGOM DI3HUX HUHHUKIG, DPO3PAXYHOK
nopoey koazynayii 3a npasuiom lynvye-Iapoi

10

Beenenns y mpeamer Oioreoximii. @i3mko-ximis Oiocdepu. bioreoximivmni
IUKJIM €JICMEHTIB Ta peyoBuH [1, 2].
Po36’si3anns  po3paxyHKoux 3a0au: GU3HAYEHHS GHYMPIWHIX (akmopie @izuko-
XIMIYHOI Miepayii XIMIUHUX elleMeHmi

11

Kap6oH Ta #ioro cnonyku B 6iocdepi [1, 2].

Po36 ’s13anH5 po3paxynkosux 3a0ay: OCHOBHI KIACU OP2AHIYHUX PEHOSUH Md IX XIMIUHI
enacmugocmi. Po36’a3aHHA NaHYI0NHCKY NepemeopeHb 0OHUX OP2AHIYHUX CHONYK HA
IHWI.

12

BruuB 3a0pyaHIOOYMX pedoBHH Ha OioTy [1, 2].
Pozé’sizanns  pospaxymkogux — 3a0ay:  GU3HAYEHHSI  KOHYeHmpayii nuiy 6
ammocgepromy nosimpi

13

OcHoBu OioinauKarii [1, 2].

Po36’azanna pospaxynkosux 3a0au: 6usHaueHHs 80J1020CMI JUCMA K IHOUKAYIUHOT

o3naxku cmany nogimps micm. Pospaxynox emicmy opeaniunoi pevogunu 6 diomaci
OCTIUH.

Pa3om 3a cemectp

14 4

PA3OM

28 8

Bumu po6oTu:
[1] — omparrroBaHHs JEKIIHHOTO Ta 101aTKOBOTO, TOBIIKOBOTO MaTepiaiy;
[2] — omparrroBaHHs TeM MPaKTHYHUX 3aHATH, JOAATKOBOTO MaTepiany.

7. TEMU JIABOPATOPHUX 3AHSATD.

3/

Ha3Ba temu

Kinekicts
COIUH

JCHHA | 3a04YHa

1 cemecTp aeHHa (popMa HABYAHHS/2 ceMeCTp 3a04HA ()OPMA HABYAHHS

Texnika 6e3nexu. OCHOBHMIA TaOOPATOPHHMIA TOCY/] Ta ITPaBUiIa POOOTH 3 HUM.
[paBuia 3BaxxyBanus [1, 2].

Texuixa 6e3nexu npu pobomi 6 ximiuniti 1abopamopii. O3uaitiomnenns ma poboma 3
XIMIYHUM nocyoom: poboma 3 YUniHOpoM, DIOPEemKOr, MIDHUMU KOIOAMU MOUO.
Poboma 3 mexnoximiunumu mepesamu. | 3006y6au suxonye nabopamopmny pobomy,
3anUCye pe3yIbmamu 8 HCYypHal, pooums BUCHOBKU MA 3aXUWAE C80T pe3yTbmamu

6 1

OcHOBHI KJTac HeopraHigyHux crnonyk [1, 2].

Hocniooxcenns enacmugocmeti OCHOBHUX KAACI8 CNOIYK: OKCUOi8, 2i0poKkcudis, coiel,
xucnom. Cnocobu ompumanns coneil. Po36 ’s3ysanus po3paxyHkosux 3a0ay 3a c60im
sapianmom. | 3000ysau suxonye nabopamopry po6omy, 3anucye pesyiomamu 8
JHCYPHAT, POOUMb BUCHOBKU MA 3AXUWAE C8OT pe3yIbmamu

BusHadeHHs MOJISIpHOT MacH eKBiBaneHTa pedoBuHH [1, 2].

Busnauenns exsiganenmuoi macu yuuxy memooom eumucHenus. Po3e’azyeanns
PO3PAxXyHKo8ux 3adau 3a ceoim eapianmom. | 3000yeau euxomye nabopamopHy
pobomy, 3anucye pesyibmamiu 8 JHCYPHAL, poOumv 6UCHOSKU MA 3AXUWAE CBOT
pesyromamu

BusHaueHHs TEIIOTH XiMIYHUX peakmii [1, 2].

Busnauenns menaiomu Hetlmpanizayii: Hampii 2i0poxcudy cynvhamuor KUuciomoro.




Posuunenns xpucmanoeiopamie nampit miocyivgpamy abo Hampii xapOoHamy.
Po3z6’sazyeanns pospaxynkosux sadau 3a ceoim eapianmom. | 3006yeau euxonye
1abopamopny pobomy, 3anucye pe3yibmamu 6 JHCYPHAA, poOumb GUCHOBKU MAa
3axuwae ceoi pezyromamu

Po3unnn. CriocoOu Bupa3sy ckiaay po3uuHis [1, 2]. 4
Ipuecomyeanns po3uunié i3 3a0aHOI0 MACOB0I0 YACMKOW PO3YUHEHOI pedOGUHLU.
Busnauenns exsisaneHmuoi KOHYeHmMpayii po3uuHy MemoooM MumpyeauHs.
Po3z6’sa3yeanns pospaxynkosux sadau 3a ceoim eapianmom. | 3006yeau euxonye
nabopamopmny pobomy, 3anucyc pe3yromami 6 JCYPHAA, poOumb GUCHOBKU MA
3axuwae ceoi pezyromamu

Iiaponi3 couneii [1, 2]. 4
Bueuenus npoyecie 2ioponizy. Ymeopenws OCHOGHUX mMa KUCIUX Ccolel npu
cmyninuacmomy 2iopoaizi; 6unaoku noeHo2o 2iopoaizy. Busnauenus gpaxmopies, sKi
8NIUBAIOMb HA CMYNIHb 2i0poni3y conel. Po36’a3y8ants po3paxynKosux 3a0ay 3a
ceoim sapianmom. | 3006ysau euxonye 1a60pamopHy pooony, 3anucye pe3yibmamu
8 JHCYPHAT, pOOUMb BUCHOBKU MA 3AXUWAE CB0T pe3yrbmamu

Pa3om 3a cemecTp| 26

2 cemecTp AeHHa (popma HaBUaHHA/3 ceMecTp 3a04HA (opMa HABYAHHS

OBP ta enekrpoximiuni npouecu [1, 2]. 4
Bueuenus eniugy xucromuocmi cepedoguuya Ha npodykmu ma Hanpagnenicms OBP.
Haguumucs 3anucysamu pisusnus OBP memooom enexmpouHo-tlonno2o 6aiaucy y
pizHoMy cepedosuwji. Po36’si3y6anis po3paxynkosux 3aoay 3a ceoim eéapianmom. |
3006y6au suxonye nabopamopmy pobomy, 3anuUCye pesyibmamiu 8 HCYpHAl, pooumo
BUCHOGKU MA 3axXUnac ceoi pesyibmamu

IanpBaniuni exementH [1, 2]. 4
Excnepumenmanvhe 8u3HaueHHs Hanpyeu 2anb8aHiUHUX elleMeHmie. BusHauenHs
BIIUBY MIKDO2AILBAHONAD HA Nepedie Ximiunux npoyecis. Po3paxynox sminu 6inbHOL
enepeii I'ibbca ma pobomu eanbeaniyHux eremenmis. Po36’a3yeanns po3paxynkogux
3a0ay 3a ceoim sapianmom. / 3000yeau euxonye nabopamopry pobomy, 3anucye
pe3yIbmamu 8 #CypHal, poOUumsb BUCHOBKU MA 3aXUWAE C8OI pe3yTbmamu

Enexrposi3 po3unniB enekrpouritis [1, 2]. 2
Excnepumenmanvue  0ocniodcenHs npoyecig  eneKmponisy — po3uuHie  cojel.
Pose’a3yeanusn pospaxynkosux 3adau 3a ce0im eapianmom. / 3000yeau ukouye
nabopamopny pobomy, 3anucye pe3yiemamu 6 JHCYPHAA, poOumb GUCHOBKU MA
3axuwace ceoi pesynomamu

10

Kopo3ist MeTaniB Ta MeTOM 3aXUCTY Bix Kopo3ii [1, 2]. 4
Excnepumenmanvue 0ocniodceHHs npoyecie eiekmpoxiMiuHol Koposii, npuyuxu
BUHUKHEHHS, BUBUEHHS KOPO3IUHUX npoyecis. 3axucm 6i0 KOpo3ii — KamoOHuu ma
anoonui 3axucm. OKCUOHT nAigKU ma iX 3Ha4eHH.

11

Otpumanss minen. [Topir koaryssiii gucriepcHoi cucremu [1, 2]. 4
Busuumu meopiro ma osnatiomumucs 3 6y008010 KOJOIOHUX YaCMUHOK. 3 ’acyeamu
MemooU 00epHCaHHs KONOIOHUX cucmem ma ix koazynayiro. [locnioumu npoyec
Koazynayii ompumMano2o 30110 Ni0 GNAUBOM pPI3HUX erekmponimie. Jocrioumu
suxonauns npasuna Lllynvye-Iapdi. Po3s ’a3yeanns po3paxyHKkoeux 3a0ay 3a ceoim
gapianmom. | 3006ysau euxomye nab6opamopHy pobomy, 3anucye pe3yromamu 6
JACYPHAT, pOOUMB BUCHOBKU MA 3AXUWAE C80I pe3yIbmamu

12

BusnauenHs OiloreHHuxX 3a0pyIHEHb HITpaT- Ta HITPUT-IOHIB y Boai| 4
boTokomopuMeTpUIHUM MeToI0M [1, 2].

Excnepumenmanvhe eusnauenns 0iocenHux 3a0pyoHIo8ayie Ha NPUKIAOL HIMpum-
loHig y 800i. P036’513y6anHs po3paxyHKosux 3a0ay 3a ceoim eapianmom. | 3006yeau
BUKOHYE 1AaOOPaAMOpHy pobomy, 3anucye pe3yibmamu 8 HCYypHa, pOOUms 6UCHOBKU
ma 3axuwae ceoi pe3yibmamu

13

BusnauenHs TBepmocTi mpuUpogHMX ~Boa  (kapOoHaTHa, 3arajibHa,| 4
HekapOoHatHa) [1, 2].




Kinvxicne eusnauenns emicmy KamioHi8 JIYHCHO3EMETbHUX Memanis, nepui 3a 6ce
Kanbyito ma Mmazwiro. ExcnepumeHmanvie SUBHAYEHHs 3d2abHOi, KapOOHAmHOI ma
3anUUK0801 Kapbornammuoi meepoocmi 60ou. Po3e’sa3yeanus pospaxynkosux 3aoay 3a
cgoim sapianmom. | 3006yeau euxonye 1a60pamopHy pooomy, 3anucye pe3yibmamu
8 JHCYPHAT, pOOUMb BUCHOBKU MA 3AXUWAE CB0T pe3yrbmamu

Pa3om 3a cemecTp | 26 6

PA3OM | 52 10

Buau poboru:
[1] — onparroBaHHs JISKIIHHOTO Ta J0AaTKOBOTO, IOBIIKOBOTO MaTepiaity;
[2] — onparroBanHs 1abopaTopHUX POOIT, 10JATKOBOTO MaTepiany

8. CAMOCTIUHA POBOTA

No KinekicTs rogua

3/ Ha3zsa temu

JCHHaA | 3a04YHa

1 cemecTp neHHa popMa HABYAHHS/2 ceMecTp 3204Ha (popMa HABYAHHA

3microBuii moayab 1. Crexiomerpisi. Knacudikauisi Heopraniunux cnouayk. Ximiuna 6ygosa
peYOBUHH

1| Tema 1. ®dyHaaMeHTAJIbHI 3aKOHM Ta OCHOBHi MOHATTH Ximii. OcHoBHi| 14 22
KJIACH XIMIYHMX CIIOJIYK.

3akoH 30epekeHHs MacH, 3aKOH CTaJOCTI CKJIady, 3aKOH KpaTHUX
CHIBBIIHOIIIEHb, 3aKOH OO €MHUX CITIBBIIHOIICHb. ATOMHO-MOJICKYJIIpHA
Teopisi. OCHOBHI BJIAaCTHBOCTI HEOPraHiyHUX croayk. CrocoOw OTpUMaHHS
HEOPraHIYHUX CHOJIyK. TuUmM XIMIYHUX peakuin. / Ilioecomoska 00 nekyill,
NPAKMu4Hux 3aHame ma Jjaabopamopuux podoim Nel-3.  Camocmiiine
ONpayr08aHHs MeopemuyHo20 Mamepiaiy

2 | Tema 2. XimiuHa Oy10Ba pe4YOBUHH. 14 24
KBaHTOBI uncia eneKTpoHIB, MPUHIIUIIM 3a[IOBHEHHS €JIEKTPOHHHUX OpOiTanei.
IToBHa enektponHa (popmyna enemeHTa. Tunu B3aemoii Moaekynr. XiMIYHUI
3B’130K, Horo Bumum | Iliocomoexka 0o nekyiti ma npaKmudHux 3aHsmo.
Camocmitine onpayr08anHs meopemuyHo20 mamepiaiy

1liocomoexa 00 3MicmoH020 MOOY IS

3MicTOBHUIT MOIYJIb 2. 3aKOHOMIPHOCTI nepediry XiMiyHuX peakiii

3 | Tema 3. TepMmoamHamMika XiMiYHHX NpoueciB 14 24
Buytpimns eneprist ta entanbmis. Tepmonunamiuni ¢ynkuii. [lepmumit 3akon
TepMoauHamiku. 3akoH ['ecca Ta Hachinku 3 Hboro. EHTanbmis yTBOpeHHS
CKJIaJHUX pe4yoBUH. TepMoxiMiuHi po3paxyHKHu. TeruioemHicTh. BusHaueHHs
TerIoBUX edekTiB. Jpyruii 3aKkoH TepMOIMHAMIKH. 3BOPOTHI Ta HE3BOPOTHI
npouecu. ExTpomis, sik mipa HE3BOpPOTHOCTI mporecy. PiBusHHs bonbimMana.
Binbna enepris ['i060ca. / Iliocomoska 00 nekyiil, npakmuyHux 3auame ma
nabopamopnoi  pobomu Ned. Camocmitine 0npayr8anHs meopemuiHo2o
mamepiany

4 | Tema 4. XimiuHa KiHeTHKa Ta piBHOBara 14 22
[IBuaKicTh XIMIYHUX peakilii Ta YMHHUKHU, SKI BIJTMBAIOTh Ha Hei. 3akoH
nirounx mac. KoHcranta mBuzakocTi. XiMi4Ha piBHOBara Ta il 3pYIICHHS.
[Mpunuun Jle-latenwe. / Iliocomoska 0o nexyiii ma npakxmudHux 3aHsamb.
Camocmitine onpayto6anHs meopemuyHo20 Mamepiany

1liocomosxa 00 3MicmoHo20 MOOYIA

3micToBHUH M0ayab 3. BiIacTMBOCTI PO34HHIB HeeJEeKTPOJITIB Ta eJIEKTPOJIITIB

5 \ Tema 5. Po3unnu Ta ix npupoaa. XimivHi BjacTuBocTi po3uuHiB. Teopis \ 14 \ 22




eJIEKTPOJITHYHOI Jucoliamii

Po3unHHICTB, 5K (i3UKO-XIMIYHUN TIpo1iec. XiMiYHI BIACTHUBOCTI PO3UMHIB.
Crniocobu BupaxxeHHs KOHIIEHTpalii po3unHiB. CTymiHb AUCOIialii, KOHCTAaHTA
mucomianii / Iliocomoska 0o nexyitl, npakmuyHux 3aHsams ma 1adopamopuoi
pobomu Ne5. Camocmitine onpayio8aHusa meopemuyHo20 Mamepiay.

Tema 6. BogneBuii nokaszuuk. Ligpori3 coJieii.

Brutus rinponi3y coseit Ha peakiiro cepenopuina (pH) po3uuny.

[ ITiocomoska 00 nekyitl, npakmuyHux 3ausame ma iabopamopnoi pobomu No6.
Camocmitine onpayio8ants meopemuyHo20 Mamepiany.

1liocomoexa 00 3micmono2o Mooyns

14

22

Pa3om 3a CEMECTP

84

136

2 cemecTp AeHHA (popMa HABUYAHH$A/3 ceMecTp 3a04Ha (popmMa HaBUYAHHSA

3microBuii MoayJb 4. Ocnoeu enekmpoximii

Tema 7. OxkncHO-BiIHOBHI peakiii Ta eJIeKTPOAHI NOTeHIia u
HaniBpeaKIii.

OKHCHO-BITHOBHI1 BITACTHBOCT1 pe40oBUHU. OKHCHO-BITHOBHA JIBOICTICTb.
ExBiBajeHTH OKMCHUKIB Ta BITHOBHUKIB. THUIOBI peaKilii OKUCHEHHS -
BiTHOBIICHHSL. / [Tioecomoeka 0o nekyitl, npakmuyHux 3aHamo ma
nabopamopnoi pooomu Nel. Camocmitine Onpayo8ants meopemuyHo2o
mamepiany

10

20

Tema 8. OcnoBu esnextpoximii. XJIC, esiekTpoi3, Kopo3isi MeTaJiB.
EnextpoxiMiuyHU# 3aXUCT, 3aXUCHI TOKPUTTS. [HT10iTOpH KOPO3ii Ta
aKTUBATOPHU KOpo3ii. / I[lideomoska 00 nekyill, NpakmuuHux 3aHsAms ma
nabopamopnux pooim Ne8-10. Camocmiiine onpayrosants meopemuyHo2o
mamepiany

1liocomoexa 00 3MicmoH020 MOOYIS

18

20

3micToBHUIT MOAYJIb S. OCHOBH KOJIOIIHOI XiMil

Tema 9. OcHoBu K0J10iAHOI Ximii. CopOuiiini mpouecu. KoaryJsitisi.
Enextpuuna OynoBa konoinHux yacTuHok. Minenu. Enekrpodopes ta
enekrpoocMoc. Koarymsuis. [IpaBuna xoaryssmii. [IpaBuno 3Ha4uHOCTI
[Mynbue-Tapai. / Iliocomosxa 0o nexyiil, npakmudHux 3aHams ma
nabopamopnoi pooomu Nell. Camocmitine onpayrosants meopemuiHo2o
Mmamepiany

1liocomoeka 0o 3micmo6Ho20 Mooy

20

20

3micToBHMI MOayJb 6. OcHOBH Oioreoximii

10

Tema 10. BBenennss y mnpeamer O6ioreoximii. ®izuko-ximis Oiocdepn.
BioreoxiMiuHi HUKJIN eJIeMEHTIB Ta pe40BUH

nmpoOsieMu, TepMIiHOJIOTIs, 3akoHH. OO0’€KT MOCTiDKeHHS. MeTonu BUBYEHHS
6ioreoximii 3HaueHHsa OioreoXiMiYHOI Hayku Ui mi3HaHHS Oiocdepu. bymosa
Mmerabiocpepu. Cxmang Ta (Qi3UKO-XIMIYHA  XapakTepucTHka Oiocdepu.
CrpyxTypHi ogunuLi 6iochepu. Posb 6ionoriynoro ¢pakTopy B if CAMOOUHUIIEHHI.
[TonaTTs mpo KIApK, KIApK KOHUEHTpamid, maiodpuipHicTb. Kracudikamis
0iOreHHHX eleMeHTIB. IX posmoin y 3emHiil kopi. JepiuuTHi Ta HaLIMIIKOBI
enemeHTH 3a ®epcmanoMm. KoedimieHT 0610J0TIYHOrO MOTJMHAHHA. 3aKOH
Knapka-Bepnancekoro. IlpaBuno  Opno-I'apkuca, BHHATKM 3 HBOTO.
3akoHoMmipHicTh Pepcmana. OpranizMu-KoHLeHTpaTopu. OCHOBHI 0i0reoXiMiuH1
mukid. ['eoximiuHi Oap’epu: yTBOpEHHs, BiIOMI Kiacudikalii, OCHOBHI
NMoKa3HUKH. TexHOoreHHi (akTopu TMOPYLICHHS MPUPOAHUX KOJIOOOIriB.

Texnorenni anomaiii B Oiocdepi. / Iliocomoska 0o nexkyitl ma nNpaKmuiHux

18




sanamo. Camocmitine ONpaylo8ants meopemudHo20 Mamepiany
11|Tema 11. Kap6oHn Ta iioro cnosayku B 6iocgepi. 10 20
Kapbon B Oiocdepi. OpraniyHa pedoBHHA SK TEOXIMIYHUH aKyMYJATOP.
Knacudikamis opraHiyHMX PEYOBHH, y T. Y. BYIJICBOJHIB, (DYHKI[IOHAIBHUX
cnonyk. ['imoresn ¢opmyBanHs Hadptu. Ckinax HapTH 1 NPUPOTHOTO Tazy.
[TpaBuna nHomenknarypu [UPAC. ByrieBoHi: 3HaX0KEHHS B TPUPOIi, XIMIYH1
i ¢i3uuHI BIACTHBOCTI, ekoyoriuHa HeOesneka. / [liocomoexa 00 nexyii ma
npakmuyHux sauamo. Camocmiline ONpayo8anHs meopemuyHo20 Mamepiany

12 |Tema 12. BnuiuB 3a0pyIHIOIOYMX PEYOBHH Ha 0ioTy. 10 20
[TpupoHi 6i0J10T1YHO aKTUBHI peYOBHHH 1 OiomoiiMepu. BrumB 3a0pyaHIOr0unx
pedoBuH Ha Oioty. J[xepena 3abpynHioBauiB moBkumis. Kimacudikaris ta
XapaKTEPUCTHKA CYYaCHUX 3a0pyIHIOBAYIB JOBKUILJIS, HACTIIKY 3a0py/THEHHS.
I'eocthepu 3emHOi KOpHu 1 Olocdepu. Di3uko-xiMiuHI Ipolecu B aTMmocdepi,
riapocdepi (ckiraa MOBEPXHEBUX BOJ, TBEPICTh BOJM Ta il BUAM, KiIacudikarii
Bon). | ITiocomoska 00 nexkyiil, npakmuyHux 3ansims ma 1aoopamopnux pooim
Ne12-13. Camocmiiine onpayiosants meopemuiHo20 mamepianiy

13|Tema 13. OcHoBH OioiHaMKALil. 8 16
®opmu Oloinamkarnii. Meroai Oioingukaiii, i 9acoBi Tumm 1 piBHI. Tect-
POCIHMHHM, TePIreHHI Ta BOJHI TBAPUHH, SIK MOKA3HUKH TEXHOTEHHUX aHOMAJIH.
Jis cTpecopiB Ha mporecu katabomi3My 1 aHa®omi3My B pociauHax. TBapuHH,
MIKpOOpranisMH 1 BipycH, sk OloiHaukatopu. / Iliocomoexka 0o nexyiti ma
npakmuyHux sauamos. Camocmiline ONpayoO8anHs MeopemuyHo20 Mamepianty
1liocomoexa 00 3MicmoH020 MOOYIs

Pa3om 3a cemecTp| 84 134
PA3OM| 168 270

CamocriiiHa po00Ta 3 MATOTOBKY J0 3aHATTS Iependadac:
—  MAroTOBKA J0 JISKIIH, MPAaKTHYHHUX Ta JTa0OpaTOPHUX 3aHSTH;
—  ONaHyBaHHS TCOPETHYHOTO MaTepiaay 3 TEMH 3aHSTTS;
—  PO3B’SI3yBaHHS PO3PAXyHKOBHX 3a7ad4;
—  BUKOHAHHS TPEHYBAJIbHUX BIIPAB;
—  NIATOTOBKH JIO KOHTPOJBHUX 3aX0/IiB;
—  BHKOHAHHS TECTOBHUX 3aBJaHb JUIsI CAMOKOHTPOJTIO.

BusHaHHs pe3yabTaTiB, OTPUMAHHUX B cHcTeMi He()opMaIbHOI/iHGOPMAIBLHOI OCBITH

B pamkax omaHyBaHHS IIi€] HaBYQJIbHOI JUCHUIUTIHM 3100yBad MOXE IMPOWUTH OCBITHI a0o
npodeciiiHi Kypcu/TpeHIHTH, npodeciiiHe CTaKyBaHHS, OHJIAWMH-KYpCH Ha MacoOBUX IUIaTdopMax 4 y
CUCTEMI I'POMAJITHCHKOT OCBITH.

Haszea oceimmuvoi niamgopmu, Hazea oHaaiin Kypcy,
KOPOMKULL ONUC, NOCUNAHHSL

Jlomuuno 0o memu (ma/abo Komnemenmnocmi,
Pe3YIbmamu HA8UAHH s, W0 PoOPMYIOMbCsL)

Chemistry Made Simple (Ximist cTama mpocToro)
https://www.udemy.com/course/chemistry-made-simple/

Tema 1. dyHmameHTanbHI 3aKOHH Ta OCHOBHI MOHSTTA
ximii. OCHOBHI KJTacH XIMI9HHX CIHONYK.
Tewma 2. XimiuHa Oy70Ba pe4OBHHH

Beenenns y ¢hizngHy XiMiro
https://www.coursera.org/learn/physical-chemistry

Tema 3. TepmonmHaMiKa XIMiYHHX TIPOIIECIB.
Tewma 4. XimiuHa KiHeTHKA Ta piBHOBarar

BBenenns B xiMiro: Peakiiii Ta criiBBiIHOIIEHHS
https://www.coursera.org/learn/intro-chemistry?

Tema 4. Pozunau Ta iX mpupona. XiMidHI BIACTUBOCTI
po3uuHiB. Teopis eNeKTPOTITHIHOI AUCOIIIATTT

Tema 5. BomaeBwnii moka3Huk. ['iapomi3 comneit

Tema 6. OKHCHO-BIHOBHI peakiii Ta eIeKTPOIHI
MOTEHITI AN HaTliBpeaKIIii

[MoBHuit kypc 3aranpHoi ximii I gpyroro cemectpy mokTopa

Tema 7. OcaoBu enekrpoximii. XJIC, enexTpomi3, Kopo3ist



https://www.udemy.com/course/chemistry-made-simple/
https://www.coursera.org/learn/physical-chemistry
https://www.coursera.org/learn/intro-chemistry

K. METaliB
https://www.udemy.com/course/dr-ks-second-semester-
general-chemistry-ii-course/?couponCode=MT251209G1
3axucT cBiTY: BBeneHHsI B HayKy PO KOPO3i0 Ta iHKEHEPilo
https://www.coursera.org/learn/corrosion

Chemistry
https://www.coursera.org/learn/lecturio-chemistry
BioximiuHI MPUHINTIA €HEPTETHYHOTO METa00IiZMy
https://www.coursera.org/learn/energy-metabolism?
HarvardX: [Tpuanumnum 6ioximii
https://www.edx.org/learn/biochemistry/harvard-university-
principles-of-biochemistry?

Tema 11. Kap6oH Ta #ioro crioiayku B 6iocdepi.

Tema 12. Brius 3a0pyIHIOIOYMX PEUOBUH Ha O1OTY.
Tema 13. OcHoBH OioiHIHKALI].

3100yBay Ma€ MpaBo TaKoXK 00paTH CaMOCTINHO OCBITHIO MIAaT(OPMY Ta Kypc, sIK1 BIIIOBIAAIOTh
3MICTY 1€ HaBYATBHOT JUCITUTUTIHH.

Pesynbratu, oTpumaHi B cucTeMi HedOopMalbHOI/1H(GOPMAIbHOI OCBITH, 3aCBIIYYIOTHCS
BIINOBIAHUM cepTU(IKaTOM, Jie BKa3yloTbcs oOcsar roauH (ado kuibkicTs kpeautiB €KTC) Ta 3100yTi
KOMIIETEHTHOCTI Ta pe3y/lbTaTh HaBYaHHs. Taki pe3ylbTaTh MOXKYTh OyTH 3apaxoBaHi SIK Pe3yJabTaTH
MMOTOYHOTO, TMEPIOJUYHOTO ab0 MiICYMKOBOTO KOHTPOJIIO 3a II€I0 HABYAJIBHOK JAUCIUIUIIHOIO 3a
npoueaypaMu, Bu3HaueHUMHU «I100%keHHAM Ipo MOPSA0K BU3HAHHS Y BUIIIN Ta (axoBiid mepeaBUILii
OCBIT1 pe3yJbTaTiB HaBYaHHS, 3/100yTUX HUIIXOM HedopManabHOiI Ta/abo iH(OpMalbHOI OCBITH B
OpecbkoMy HallioHaIbHOMY yHiBepcuteTi iMeH1 [. . MeunnkoBa Ta BiJOKpEMJIEHOMY CTPYKTYPHOMY
MIpO3 1T «DaxoBuit KOJIEIDK OHY IMeH1 I. I. MeuHuKOBa»
https://onu.edu.ua/pub/bank/userfiles/files/documents/polozennya/polozhennya_neformalna_osvita_20
24_final.pdf

B mexax quctiurmuriam «XiMist 3 ocHOBaMU 010T€0X1IMiiy» OIIHIOBaHHS Pe3yabTaTiB HehopMaabHOT

Ta IHPOPMAITBEHOT OCBITH 3IIHCHIOETHCS 3TIAHO 3 KpUTEPiAMH Tabmuiti 1.

Tabmuus 1 - KputepiiB o1iHIOBaHHS pe3yabTaTiB HehOPMaIbHOT OCBITH

OpienToBHMIT
. . o0csr Kpwurepii KiabkicTs dopma
Bua pisabHocTi 3100yBaua .
(ron./xpeauTn BUKOHAHHSA banis 3apaxyBaHHS
ECTS)
Owumnaita-kypce (Prometheus, 30 rox. 100% BUKOHAHHX 10 6ais [loTouHMi1 KOHTPONIB
Coursera, EdEra Tor1o) (1 xpenuT) 3aBJaHb / camocrTiitHa poboTa
88% BUKOHAHMX 3aBJaHb 9 GaiiB
70% BUKOHAHUX 3aBIaHb 7 GaniB

[podeciitne craxxyBaHHs (Ha BiJl 2 THXKHIB [ToBHE MPOXOJKEHHS 3 810 Gais Camocriiina pobora /
ITi JIPUEMCTBI, B YCTAHOBI) (=1-2 xpenutn) JIOBI1ZIKOFO MOJTYJABHHUNA KOHTPOJb
Tpoecifinuii Tpeninr / 8-12 ron. VYuacTsb 1 ceprudikar 3-4 6anu | [loTOuHMIT KOHTPOIb
BOPKIOM

20-30 rog. VYuacTs i ceprudikar 5-7 6aniB | [loTouHMIT KOHTPOIIH
Kypcu 3 IPOMaTHCBKOT OCBITH 510 rox. VYemnimnse 3aBEPUICHHS 3 2.3 Gamn ToxaTkosi Gam
/ akaJieMi4HOi JOOPOYECHOCTI cepTudikaToM
g\zzggg]ts;ia;igypm 15-20 ron. BHKOHaH;g()BoZBHaHB fa 4-6 6anie | Camocriiina poboTa
Yyacts y HaYKOBO-NIPAKTHIHIH 1.2 i Josinmka/cepTudikaT mpo 2 46am | Jlonatkosi 6am
KoH(epeHtii / cemiHapi y4acTh
[Ty6mikamis Te3 KoH(pEepeHIIi un HasBHicTh [MincymxoBuit
HAYKOBOI CTATTi (32 TEMATHKOIO - OITyOTiKOBaHUX mo 10 6amiB | KOHTPOIB / JOMATKOBI
JICITATUTIHU) MaTepiaiB Oanm



https://www.udemy.com/course/dr-ks-second-semester-general-chemistry-ii-course/?couponCode=MT251209G1
https://www.udemy.com/course/dr-ks-second-semester-general-chemistry-ii-course/?couponCode=MT251209G1
https://www.coursera.org/learn/corrosion
https://www.coursera.org/learn/lecturio-chemistry
https://www.coursera.org/learn/energy-metabolism
https://www.edx.org/learn/biochemistry/harvard-university-principles-of-biochemistry
https://www.edx.org/learn/biochemistry/harvard-university-principles-of-biochemistry
https://onu.edu.ua/pub/bank/userfiles/files/documents/polozennya/polozhennya_neformalna_osvita_2024_final.pdf
https://onu.edu.ua/pub/bank/userfiles/files/documents/polozennya/polozhennya_neformalna_osvita_2024_final.pdf

9. METOJIN HABYAHHA

VY mpotieci BUBYCHHS HABYAJILHOT AUCIUILTIHH BUKOPHUCTOBYIOTHCSI HACTYITHI METOIH HABUAHHSL:

—  cl08ecHi Memoou: PO3TOBI/Ib, JICKIIis, TOSICHEHHS, Oecina;

—  HaouyHI: IPE3EHTAIlisl, UTIOCTpaIlis, Bi3yani3allis, JeMOHCTPAIIis;

—  npakmuuxi: BAKOHAHHS NPAaKTUYHUX 3aBJIaHb, BAKOHAHHS J1a00paTOPHUX POOIT, pO3B’sI3yBaHHS
TUIIOBUX PO3PaXyHKOBUX 3aj]a4, BUKOHAHHS TPCHYBAJIbHUX BIIPAB; BUKOPUCTAHHS BIIKPHUTOI
CHCTeMH YIpaBIiHHs HaB4aHHIM — utatpopmu MOODLE (http://dpt21s.onu.edu.ua/).

—  camocmiuna poboma: pod0Ta 3 MIPYIHHKOM, PO3B’I3yBaHHS THIIOBUX PO3PAaXYHKOBUX 3aJad,
BUKOHAHHS TPEHYBAIBHUX BIIPaB, BAKOHAHHS TECTOBUX 3aBJaHb /Ui CAMOKOHTPOJIIO.

10. ®OPMU KOHTPOJIIO I METOJIHU OLUIHIOBAHHSA

3aco0u J1arHOCTUKH SIKOCT1 OCBITH BKJIIOYAIOTh B c€0€ MOTOYHUM, TEPIOUUHNN Ta MJCYMKOBUN
KOHTPOJIb.

IToToYHMIT KOHTPOJIb:

—  yCHE ONHTYBaHHS, BUKOHAHHS 1 3aXUCT Pe3yJIbTaTiB JIAOOpATOPHUX POOIT;
—  PO3B’s3aHHS PO3PaXyHKOBHX 33]a4 HA MIPAKTHIHUX 3AHITTSX.

IlepionuyHuii KOHTPOJb: OIIHIOBAaHHS KOHTPOJIBHUX pOOIT 3a 3MICTOBUMU MOIYJISMHU
(TecToBMIT KOHTPOJIb, KOHTPOJIbHE OMHUTYBaHHS). KOHTPOJIb 32 3MICTOBUM MOJYJEM 3/IiHCHIOETHCS Y
¢dopmi TecTyBaHHs (61aHKOBE a00 KOMII FOTEpHE) ITiCIIs 3aBEPIICHHS BUBYEHHS HABYAJILHOTO MaTepiainy
KOKHOTO 3MICTOBOTO MOTYJISL.

KonTtponbHa poboTa mictuth 20 TECTOBUX 3aBAaHb 3 OJHIEIO TPaBUIILHOIO BinmoBimao. Koxaa
MpaBWJIbHA BIiANOBiNp Ha 1 TecTtoBe 3aBmaHHs omiHIOETbes 0,5 OaiB, HEMmpaBWUJIbHA BIIMOBIIL —
0 Gauis.

Jlis oTpMMaHHSI TO3UTHBHOIO pe3yibTaTy HEOOXiqHO HaOpatu He MeHie 60% mNpaBUIBLHUX
BiMoBieH, 1o BiAmoBimae 6 6amiB 13 10 MoxnuBuX. Pe3ynbratu HIKYI IIHOTO MOPOTY BBAXKAIOTHCS
HE3aJJ0BUIbHUMHU Ta HE 3apaxOBYIOTHCS K YCIIIIHE BUKOHAHHS MOJIyJIbHOTO KOHTPOJIIO.

3100yBad BUIIOI OCBITH Ma€ IIPABO Ha JIB1 CIPOOH CKJIaJaHH MOAYJIBHOT KOHTPOJIBHOT pOOOTH:
mepia — y MeXax OCHOBHOTO HaBYAJIBHOTO MpoOIlecy, Apyra — y pa3l HEoOXiTHOCTI MOBTOPHOTO
MIPOXOJKEHHS TSl MIABUIICHHS pe3yabTaTy a0 y BUMAJKY TEXHIYHUX YU OpraHi3alifHUX MPUYHH, 10
BIUTUHYJIM Ha BUKOHAHHS MEPIIOT CIPOOH.

[lincymKoBHil pe3yabTaT MOJYJILHOTO KOHTPOJIIO BPAXOBYEThCS MPH BU3HAYCHHI PEUTHHTOBOT
OI[HKH 3 TUCIUIUIIHYU Ta € CKJIaJJOBOIO 3arajbHOi CUCTEMH ITOTOYHOTO 1 CEMECTPOBOIO KOHTPOJIIO 3HAHb

IlincymkoBuii KOHTPOJIb: icnuT. [lincymKkoBOIO (OpMOIO KOHTPOJIO 3HAHb € ICHUT, SKHMA
MPOBOJMUTHCS MICTS 3aBEPIICHHS BUBYEHHS [UCIUIUIIHU. [CIHUT CHOpSMOBaHMI Ha KOMIUIEKCHY
MepeBipKy PIBHS 3aCBOEHHSA TEOPETUYHUX 3HAHb, 3JATHOCTI iX y3arajibHIOBAaTH, CUCTEMAaTU3yBaTH Ta
3aCTOCOBYBATH y MPAKTUYHUX CUTYAIIIsSIX.

[cnut omiHIOETHCS MakcUMaNbHO Yy 25 GainiB. Jlo ckiiagaHHs iCUTY JOMYCKAIOThCs 3700yBaui,
sk1 HaOpanu He MeHie 60 % 6amniB 3a MOTOYHY poOOTY (TOOTO 45 13 75 MOKIIUBHUX).

3aranpHa MiJICYMKOBA OLIIHKA BHM3HAYA€ThCS AK cCyma OajiB 3a pe3ylbTaTaMHM BCIX BHIIB
MMOTOYHOTO, IEPIOAUYHOTO Ta MiJICYMKOBOTO KOHTPOJIIO.


http://dpt21s.onu.edu.ua/

KpuTepii oniHIOBaHHSA pe3y/IbTATIB HABYAHHA 3100yBa4iB OCBIiTH Ha icIIHTI

Jenna/3aouna opma HaBUaAHHS

Omninka

KinbkicTh
o0asiB

Kpurepii oninropanns

BinMinzo

21-25

3100yBay OCBITH MPABWIHLHO, TOYHO i IIOBHO BUKOHAB BCi 3aBaHHS €K3aMEHAIlITHOTO
Oiyery, WiTKO 1 JIOTIYHO BIJIOBIB Ha MOCTaBJIEHI €K3aMEHATOpPaMHU 3alUTaHH:.
IpyHTOBHO 1 BCeGIUHO 3HAE 3MIiCT TEOPETUYHMX IMMUTAHb, BIIBLHO BOJOMIE€ XiMiYHOIO
TepMiHosorieto. JIorivHo MUCIHTH 1 OyIye BiANOBiAb, BUIBHO BUKOPHCTOBYE HAOYTI
TEOPETUYHI 3HAHHS MPU aHAJi31 MPAKTUYHUX 3aBJIaHb, POOUTH CAMOCTIiHI BUCHOBKH,
BHSBIISIE IPUUMHHO-HACITIIKOBI 3B’ 13K, MOXKe apryMEHTOBaHO 00pATH paIlioHATEHUHA
CHOCiO BHKOHAHHS TPAKTUYHOTO 3aBIAHHS W OI[HUTH pE3yIbTaTH BIJIACHOI
MPAKTUYHOL TisTbHOCTI. [Ipu BUPITIIEHH] MPAKTUYHOTO 3aBAaHHS TOYHO JOTPUMYETHCS
AJITOPUTMY HOT'O BUKOHAHHSI, BUMOT JIO HOr0o 0 OpMJICHHSI.

Hobpe

16-20

3100yBayd OCBITH JI0CTaTHHO IOBHO BHMKOHAB BCi 3aBJAHHS €K3aMeHalliifHOro Oijery,
YiTKO 1 JIOTIYHO BiJMIOBIB HAa MOCTAaBJICHI CK3aMEHATOpPaMM 3amuTaHHs. J[ocTaTHBO
rmMOOKO 1 BCeOIUHO 3HAE€ 3MICT TEOPETHYHHMX MHTaHb, BOJOMIE XIMIYHOIO
TepMiHosorieto. JloriuHO MHCITUTH 1 Oydaye BiANOBiJb, BUKOPUCTOBYE HaOYTi
TEOpEeTUYHI 3HaHHS MPU aHaNI31 IPAaKTHYHUX 3aBJaHb, POOUTH CAMOCTIiHI BUCHOBKH,
BUSIBIISIE TIPUYMHHO-HACIIIKOBI 3B’SI3KU. AJle TpH BHUKJIAJ@HHI JESIKUX NMUTaHb HE
BHCTAa4a€ JOCTaTHbOI MIMOMHY Ta apryMeHTalii, JOIMyCKae HECYTTEBI MOMUIKH, SIKi
yYCYBalOTbCA caMUM 3700yBaueM, KOJIM Ha HUX BKa3ye ek3ameHaTtop. Moke
apryMeHTOBaHO O0paTH palioHaJbHUII CHOCIO BHKOHAaHHS MPAaKTHYHOTO 3aBJaHHS,
aJie ImiJ| 4yac Horo po3B’si3aHHsl MPUITYCKABCS HECYTTEBUX MOMMJIOK UM HETOYHOCTEH B
QJITOPUTMI BUKOHAHHSI Ta 0pOpMIICHHI.

3a10BiILHO

11-15

3100yBad OCBITH y HENOBHOMY O0Cs31 BHMKOHAB BCl 3aBJaHHS €K3aMeHalliiHOro
Oinmery, BIIMOBIAI HAa JOJATKOBI Ta HaBIHI 3anNMTaHHS MalOTh HEYITKHUM,
pO3ILTHBYACTHI XapakTep. Bonozie OCHOBHUM 0GCSIOM TEOPETUYHUX 3HAHB, HETOYHO
BUKOPUCTOBYE XIMIYHY TepMiHOJIOTiI0. BimuyBae 3HauHi TpymHOLI HpU HOOYIO0Bi
CaMOCTIHHOI JIOriYHOi BiJNOBiMI, Y 3aCTOCYBaHHI TEOPETUYHUX 3HAHb HPHU aHAII3i
NPaKTHYHUX 3aBaHb, BUSIBJICHHI NMPUYMHHO-HACITIIKOBHX 3B’S3KiB. Y BIIIOBIISX
MaloTh Miclle CYTTEBI IOMWJIKA. [Ipy po3B’si3aHHI MPAaKTUYHOTO 3aBJAaHHS
NPUITYCTUBCS 3HAYHHUX MOXHOOK y AJITOPUTMI BUKOHAHHS Ta 0()OpMJIICHHI.

He3anoiiapHO
MOKITUBICTIO
MTOBTOPHOTO
CKJIaJaHHs

6-10

3100yBad OCBITM HE BHMKOHAB 3aBJaHHS €K3aMEHAIliWHOro Oulery, y OUIbIIOCTI
BUIIAJIKIB HE J[aB BIIOBIJII Ha JIONATKOBI Ta HABiJHI 3alMTaHHs ek3ameHaTopiB. He
OIIaHYBaB OCHOBHHH OOCST TEOPETUYHMX 3HAHb, BUSBUB HU3bKUH PiBEHb BOJOMIHHA
XIMIYHOIO ~ TepMiHOJOri€ro. Biamoigi Ha nuranHs €  (parMeHTapHUMHU,
HETOCTi IOBHUMH, HENOTIYHHUMHU, HE MOXKE 3aCTOCOBYBATH TEOPETHYHI 3HAHHS TPHU
aHaJi31 MPaKTHYHUX 3aBAaHb, BUSBIISTH MPUYMHHO-HACIIIKOBI 3B’ SI3KH. Y BIINOBIISX
Ma€ MiClle 3Ha4Ha KUIBKICTh I'pyOMX IMOMHJIOK. BHUKOHYe YacTHHY NpPaKTHYHOTO
3aBJaHHS 32 JIOIIOMOTOK0 BHKJIagaya, PH [bOMY MPUITYCKAETHCA TPYOHX TOMHIIOK i
MOXUOOK B aJITOPUTMI BUKOHAHHS T2 0()OPMJIICHHI.

HezanoBinsHO
000B’SI3KOBUM
MIOBTOPHUM
BUBYEHHSIM
JUCIIUITIIHA

He Bonozie HaBuansHIM MaTepianoMm. BukoHye nuie eneMeHTr 3aBIaHHsA, orpedye
MOCTIHHOI JOMOMOTHY BHKIIa1aua a00 IPaKTHYHE 3aBJaHHS HE BUKOHAHE.

Jenna/3aouna popma HaBUaAHHSA

OrmiHka 3a
HAaIllOHAJILHOIO
LIKAJIOKO

1/3

Kpurepii oninioBanHsi ycHUX BignoBigeii (3a TeMamu caMocTiiiHOI podoTH)

OanbHa
LIKaja

3m00yBad OCBITH

Bigminzo

1,0/3,0

3mo0yBau OCBiTH y TIOBHOMY 00Cs31 BOJNOJIi€ HaBYAaJbHAM MaTepiajoM, BITBHO,
CaMOCTIHO TaapryMEHTOBAHO HOT0 BHKJIQJAE MiJ Yac YCHUX BHCTYIIB Ta MHCHMOBHX
BIJTIOBIi/ICH; pOOHWTH CaMOCTIHI BWICHOBKW, BHSBISE TPHIMHHO-HACIITKOBI 3B’S3KW;
peneH3ye BiANOBiAl iHIINX 37100yBadiB, CAMOCTIHHO 3HAXOANTH JOAATKOBY iH(OpPMAIIif0
Ta BHUKOPUCTOBYE ii JuId peamizamii TMOCTaBIEHMX Nepe HUM 3aBJaHb, BIUIBHO
BHKOPHCTOBYE HOBi iH()OpMaIliiiHi TEXHOOTI] JUIs IOIOBHEHHS BIIACHUX 3HAHb

Hobpe

0,8/2,0

JIOCTaTHBO TTOBHO BOJIOJII€ HABYAIBHUM MaTepiajoM, OOTPYHTOBAHO HOr'O BHKJIAAAE IIiJ
Yac YCHHMX BHCTYIIB Ta IHChMOBHX BIJNOBiJIeH, BUKOPHUCTOBYIOUHM TPU IIbOMY




HOpPMaTHBHY Ta OOOB’SI3KOBY JITepaTypy; 3acTOCOBYE 3HAaHHA JUIS PpO3B’s3aHHS
CTaH/IApTHHUX CHTYyallilf; caMOCTIHHO aHalli3ye, y3arajbHIOE 1 CHCTEMATH3Y€E HaBYAIbHY
iHpOpMallifo, ajie TOMycKae HeCYTTEBI HETOUHOCTI

3a10BUILHO

0,6/1,5

BOJIOZIi€ HaBYAJIbHUM MaTepiajioM Ha PENpOAYKTHBHOMY DiBHI 200 BiATBOPIOE TIEBHY
YacTHHY HABYAJIILHOTO MaTepiaiy 3 eleMEHTaMH JIOTIYHUX 3B SI3KiB, 3HA€ OCHOBHI ITOHSTTS
HaBYAJIBHOTO Martepialy; Mae YCKIQJHEHHS MiJi 4Yac BWAUIEHHS CYTTEBHX O3HAK
BHUBYEHOTO; TiJl Yac BUSBICHHS NPUYMHHO-HACIIIKOBUX 3B’S3KiB 1 (OpMYITIOBaHHS
BHCHOBKIB.

HesanoBiasHo 3
MOKJIUBICTIO
MTOBTOPHOTO
CKJIaJaHHS

0,4/1,0

BOJIOZi€ HaBYabHUM MaTepiajloM I[OBEpXOoBO #  (parMeHTapHO; Oe3cucTEMHE
BHOKPEMJIIOE BUIAJKOBI O3HAKM BUBYEHOTO; HE BMi€ POOHMTH HaWMpoCTimI omeparii
aHANI3y 1 CHHTE3y; POOUTH Yy3arajbHEHHs, BHCHOBKH;IIII 9ac BiJIIMOBIJi JTOITYyCKAOTHCS
CYTTEBI MIOMIJIKH.

HesanoBinabHo 3
000B’SI3KOBUM
MTOBTOPHUM
BUBYEHHAM
JACLIUTIIIHA

0,2/0,5

HC BOJ'IOZ[iC HaB4YaJIbHUM MaTepiaJ’IOM

Jenna/3aouna gopma HaBUaAHHS

OwiHka 3a
HAIL[lOHAJIBLHO
IIKAJIOKO

KinbKicTh)
OaiiB

KpuTtepii oniHIOBaHHS HABYAJIBHMX JOCSTHEHb 3100yBaviB 0CBiTH HA JIa0OPATOPHUX
3aHATTAX

BigmigHO

4/7

3100yBayd OCBiTH y MOBHOMY 00CS31 BOJIO/Ii€ HABYAIBHUM MaTepiaioM, BUILHO, CAMOCTIHHO
i apryMEHTOBaHO HOro BHKJIana€, MTHOOKO Ta BCEOIYHO PO3KPUBAE 3MICT TEOPETHYHHX|
BallMTaHb Ta MPAKTUYHUX 3aBJaHb, BUKOPHUCTOBYIOYH IIPU IbOMY 06OB’${3KOBy Ta JOAATKOBY|
iTiTepaTypy, BUIBHO IOCIYTOBYETHCS HAYKOBOIO TEPMIHOJIOTi€l0. 3MIMCHIOEEKCIEPUMEHT 33
TUIAHOM 3 YpaxyBaHHSM TEXHIKH O€3MeKH Ta [PaBUI pOOOTH 3 PEYOBHHAMH Ta 00JIaIHAHHSIM;
MpaBUIIbHO, 0€3 TMOMMIOK O(OpMITIOE pe3ylabTaTH JOCHIPKEHHs (CKiiaaae tabnuui, Oymye
rpagiky TOIIO), 3AIMCHIOE PO3PaXyHKH; HAYKOBO I'PAMOTHO, JIOTIYHO OMHCYE pe3yJbTaTd
CIIOCTEPE)KCHHS; BMi€ aHANi3yBaTH Ta Y3arajJbHIOBATH PE3YAbTaTH EKCIEepUMEHTaILHOI
000TH, poOHUTH OOTPYHTOBAHI Ta JIOT1YHIBUCHOBKH.

JloOpe

3,5/5,5

3100yBayd OCBITH JIOCTATHHO MOBHO BOJIO/i€ HABYAJIbHUM MaTepianoM, oOIpyHTOBAHO HOro
BUKJIAJIa€, B OCHOBHOMY PO3KPHBA€ 3MICT TEOPETHYHUX 3alUTaHb Ta MPAKTHYHUX 3aBJAHb,
BUKOPHCTOBYIOYHM TPU I[bOMY OOOB’SI3KOBY JIITEpaTypy, PO3B’s3ye 3ajadi CTaHJapTHUM
CII0COOOM, TIOCTYTOBYETHCSI HAYKOBOIO TEPMIHOJIOTIER0. AJie IPU BUCBITIICHH] JESKNX ITUTAHb|
HE BHCTa4ya€ JIOCTaTHBHOI ITTMOMHM Ta apryMeHTauii, JOMyCKAalOThCsS HPH IbOMY OKpeMi
HECYTTEBI HETOYHOCTI Ta HE3HAYHI IOMUIKH. 3/IHCHIOE EKCIEPHMEHT 3a IUIAHOM 3
lypaxyBaHHSIM TeXHIKM Oe3NeKM Ta MpaBHi POOOTH 3 PEYOBMHAMHU Ta OOJIaJHAHHSIM;
0(hopMITIOE pe3yNnbTaTh JOCTIKEeHHs (CKiajae Tabmuil, Oyaye rpadikd TOIIO), 3IHCHIOE
[PO3paxyHKH; HAayKOBO TIPaMOTHO, JIOTIYHO OIMCYE DPE3YJAbTaTH CIIOCTEPEKEHHS; BMi€
QHAI3yBaTH Ta Y3arajbHIOBAaTH pPE3YJAbTaTH EKCIEPUMEHTAIbHOI pOOOTH, pOOUTH)
OOTPYHTOBAHI Ta JIOT19HI BUCHOBKH, aJIe IPHUITYCKAE€THCSI HETOYHOCTEA.

3a10BUILHO

2,5/4,5

OmninroeTscs podoTta 3100yBava, SIKMI BIATBOPIOE 3HAYHY YACTUHY HABYAIIBHOT'O MaTepiay,
BHUCBITIIFOE HOTO OCHOBHHH 3MICT, BUSBIILE €NEMEHTapHI 3HAHHA OKPEMHX IIOJIO)KEHb,
Bammcye OCHOBHI (hopMynH, piBHSHHS, 3aKoHU. OHAK HE 3IaTHUH 10 TITHOOKOT0, BCEOIIHOTO|
AHAITI3y, OOTPYHTYBaHHSA Ta apTyMEHTamii, HE KOPHCTYEThCS HEOOXiTHOK JITEepaTyporo,
IMOITyCKa€e iCTOTHI HETOYHOCTI Ta MOMIIKH. [Ipy BUKOHAHHI MPakTHYHUX a00 1ab0paTOpPHHUX|
[po6iT 3700yBad BHKOHYE POOOTY 3a 3pa3koM (IHCTPYKII€I0), ajie 3 TMOMHIKaMHU; POOUTH|
BICHOBKW, TIPOTE HE PO3YMI€ TOCTATHBOIO MIpOI0 METy POOOTH, MOITYCKAETHCS CYTTEBHX|
ITOMIJIOK y pO3paxyHKaxX Ta 0()OPMIICHHI 3BITY.

IHe3aoBiabHO

1,5/2,5

3m00yBay OCBITH MOCTATHRO HE BOJOJI€ HaBYAJIHHUM MaTepianoM, OZHAK (hparMeHTapHO,
moBepxoBo (0e3 apryMmeHTamii i OOTPYHTYBaHHS)BUKJIAIA€ OKPEMi NMHATAHHS HABYAIBHO
IUCHUIUTIHA, HE PO3KPUBAE 3MICT TEOPETHYHHX IHMTaHb 1 NPAaKTUYHUX 3aBlaHb. [IpH
BHKOHAHHI J1a00paTOpHUX pOOIT 3400yBad BMi€ KOPHCTYBATUCS OKPEMHUMH TIPHIaIaMHu, ajie
HE MOXKE CaMOCTIIfHO BHKOHATH pOOOTY 1 3pOOMTH BHUCHOBKH, OITYCKAETHCS 3HAYHOI|
KUTBKOCTI TPYOHX MOMIJIOK Y XOi: eKCIIEPHUMEHTY, B 0(OpPMIICHHI pOOOTH, Y JOTpUMaHHI
MpaBWJI TEXHIKK 0e3MeKy pH poOOTi 3 peuOBHHAMH Ta 00T HAHHSM.

IHe3amoBiabpHO

0,5/0,5

3100yBad He B 3M031 BUKJIACTH 3MICT OLIBIIOCTI MUTaHb TEMH Ta KypCy, BOJIOI€ HAaBYaIbHIUM
MaTepiaJoM Ha pIBHI pO3Mi3HABaHHS SBUIL, JOITYCKAae€ CYTTEBI MOMMWIIKH, BiAIIOBIZa€ HA
BamMTaHHA, O MOTPeOYIOTH OJHOCIIBHOI BiAmoBimi. Pobora He BuKOHaHa abo MOCIHIIH,
BUMipH, 00UMCIICHHS], CIIOCTEPEKEHHS MPOBOAMINCS. HENPABHIIBHO.




Jenna/3aouna opma HaBUaAHHSA

Ouwinka 3a 10 e
. Kpurepii oniHloOBaHHsI KOHTPOJIBHUX PO0OT
HalllOHAIBHOIO | OaibHa -
3100yBad OCBITH
IIKAJI0K0 HIKana
BigmiaHo 9-10 MOXXE apryMEHTOBAaHO OOpaTH palliOHAJBHHN CIOCIO BUKOHAHHS 3aBIAHHS ¥ OI[IHUTH
pe3ynbTaTh BIACHOI IPAaKTUYHOI MisJIbHOCTI; BUKOHYE 3aBJaHHsA. He mependadeHi
HaBYAJIBHOIO TPOrPaMol0; BUIBHO BHKOPUCTOBYE HaOyTi TEOPETHWYHI 3HAHHS NPH aHaMli3i
MIPaKTHYHOTO MaTepialy; IpOSBIISIE TBOPUMHIIIIXi/] 10 BUKOHAHHS 3aBllaHb KOHTPOJIBHOI
poboru.
Hobpe 7-8 3a 3pa3KOM CaMOCTIHHO BHUKOHYE MpaKTH4YHI Ta PO3PAaXyHKOBI 3aBJaHHS, IependadeHi
MIPOrpaMol0; Ma€ CTilKi HABUYKY BUKOHAHHS 3aBJaHHA
3a/10BiIbHO 5-6 Moske BUKOPHUCTOBYBATH 3HaHHS B CTAHAAPTHHUX CUTYaIlisiX, Ma€ eJIeMEeHTapHi, HECTIHKI
HaBUYKHM BUKOHAHHSI 3aBJIAHHSI
HesanosinbHo3 3-4 TUIaHYy€E Ta BUKOHYE YaCTHHY 3aBJIaHHS 3a JJOMIOMOTOI0 BHKJIajaya, BiACyTHiC()OpMOBaHi
MOXIIUBICTIO YMiHHSI Ta HABHYKH.
TIOBTOPHOTO
CKJIQJIaHHS
HesanosinbHo3 0-2 BUKOHYE JIMIIE €IEMEHTH 3aBIaHHs a00 BHKOHYE 3aBJaHHS 3 MOMHJIKaMH,Iorpedye
000B’A3KOBUM MOCTIMHOI JOIIOMOI'Y BUKJIaaya.
HOBTOPHUM
BUBUYCHHSAM
JUCITUATUTIHA

IMosiTuka MO0 AeAaliHIB Ta MepecKJIaJaHHsI: Y BUITAJIKY MMPOIYCKY 3aHATTS 3 MOBAKHHUX
Npu4rH 3700yBad 3000B’SI3aHMM BUKOHATH KOHTPOJBHY POOOTY 3a BIAMOBITHOIO TEMOK ¥y
MMO3aHABYAJIIbHUM 4Yac 3a TOTO/DKCHHSAM 3 BUKIamadeM. llepecknamaHHs BimOyBaeTbes 13 JT03BOJTY
JIEKaHaTy 3a HAssBHOCTI MOBAXHUX MTPUYHH.

IoniTuka moA0 akaaeMiuHOI 100POYECHOCTI: il Yac ONaHyBaHHS HABYAIBHOI AUCITUILIIHHA
KaTeTOPUYHO HE MPHUITYCKAIOTHCSA Oy/b-sIKi BUJIM TMOPYIIEHb aKaJeMiyHOi JOOpPOYECHOCTI 3 OOKy SK
3100yBadviB BUIIOI OCBITHM, Tak W BUKJIamada. Y pa3i BHsIBICHHS Ta ikcamii Oyab-fKOro BHUAY
MOPYIIEHHST aKaJaeMIdHO1 JOOPOYECHOCTI, 10 MOPYIIHUKA OyayTh 3aCTOCOBAHI CaHKIIIi, mependoadeHi
3akoHoMm Ykpaiau «lIpo akagemidHy J0OpOYECHICTH» Ta BHYTPIITHIMH HOPMAaTUBHUMH JOKYMEHTAMH
Onecpkoro HarloHaJILHOTO yHiBepcuTeTy iMeHi . I. MeunukoBa.

IMoiTHKA 11010 BUKOPUCTAHHS IITYYHOr0 iHTEJEKTY: B XOJIi ONTAaHyBaHHS ITi€] HABYAIBHOT
JTUCITUTLIIHY 3200 POHSAETHCS OTPUITIOTHEHHS TEKCTIB, 300paKeHb, MOJICIICH, TaHUX, IHIITUX PE3YJIbTATIB,
3T€HEPOBAHUX IITYYHUM IHTEJIEKTOM, SIK PE3y/IbTaTIB BIACHOT aKaJeMIYHOT Ta HABYAJIBHOI JISUTHHOCTI,
SIKITIO 11€ HE JI03BOJICHO YMOBAaMHU HABYAJIBHOTO 3aB/IaHHS, a caM IIei (pakT He 3a3HaYCHO B HABYATILHOMY
3aBJaHHI YU CYNPOBIIHUX Marepianax 1o Hporo. [lim yac mpoXoKEHHs MiICYMKOBOTO OIIIHFOBAHHSI
BUKOPHUCTAHHSI PECYPCIB IITYYHOTO IHTEIEKTY 3a00POHSIETHCS.

11. IMTAHHA AJIA HIAI'OTOBKHA JO HIACYMKOBOI'O KOHTPOUJIIO.

1 cemecTp neHHa popmMa HaBUYAHHS/2ceMecTP 3a049HA (hopMa HABYAHHS

=

3riIHO aTOMHO-MOJIEKYIISIPHOT TEOPii MOJIEKYJIH MPOCTUX PEUOBUH CKIIATAIOTHCA 3...7

SIke popMytOBaHHS BIPHO JUISl 3aKOHY 30epeXeHHs Mac?

3. Slka cepemHs BenWuYMHA €HEPrii XiMIYHMX peakuid? SIKuM CHIBBITHONIEHHSM IOB'SI3aHI Maca
PEUOBHUHH 1 €Hepris?

4. SIxi mapaMeTpu XapaKTepHU3yloTh HoOpManvhi ymoeu? SIKi mapaMeTpu BXOJATh IO PIBHSHHS CTaHY

ineanbHOrO rasy? SIki mapameTpH ra3oBOi CHCTEMH € MOCTIMHMMHU Yy 3akoHi boins-Mapiorra,

I'eii-JIroccaka?

VY yomy nossrae CyTHICTh 3aKoHa PixTepa XiMIUHUX €KBiBaJICHTIB?

[epepaxyiiTe HallBaXKJIMBIII KJIACH HEOPTaHIYHUX PEYOBUH 1 HABEIITh 1X XapaKTepHi BIACTUBOCTI.

7. Tlepiognunmii 3akoH [[. I. MenzaeneeBa. ¥ 4oMy mojsirae CyTHICTb Cy4acHOTO (hOpPMYIIOBaHHS
[lepionnunoro 3akoHy MeHieneeBa?

8. Sk 3MIHIOIOTBCS BJIACTUBOCTI €IEMEHTIB B TIEpioi?

N

o o



9. Sk 3MIHIOIOTBCS BJIACTUBOCTI €JIEMEHTIB B TPyIIi?

10.
11.

12.
13.
14.
15.
16.
17.
18.
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21.
22.

23.
24,

25.

26.
217.

28.
29.

30.

31.

32.

33.

Bynosa atoma. SInepHa Moens atoMa. Y 4oMy MOJISITae CYTHICTh OHATH — 130TOII, 1300apa, 130TOH?
KopnyckynsipHO-XBUITbOBa TIOJBIHHICTH €IEKTPOHIB. Y HYOMY IMOJSTAa€ CYTHICTh KBaHTOBO-
MeXaHiuyHa MoJieNb Oy/10BU atoma?

SIky iH(opMaIlito Hece TOJIOBHE KBAHTOBE YHCIIO 1 MOHATTS €HEPreTUYHOTO MiPIBHS €JIEKTPOHA B
aTomi?

Op6itanpHuii KBaHTOBE YKci0. EHepreTnyHi miipiBHi €1eKTPOHA B aToMi. SIKi (OpMU eIeKTPOHHIX
opbirasneit Bam Bimomi i vomy BoHH came Takoi hopmu?

Marnitae i crniHOBHI KBaHTOBI umcia. Il]o oOyMoOBIIOE Opi€eHTaIil0 €IeKTPOHHOI opOirami B
MIPOCTOP1 HABKOJIO Apa aToMy?

BararoenexkTpoHHi aTOMHU. Y 4OMy MOJISTae CyTHICTh MpUHIUITY (3a06oponn) Ilayni, npaBun XyHaa
1 KineukoBckoro?

KoBanenTHui 3B'130K. Y 4OMY MOJISTAa€ CYyTHICTD MOHATTS — BITHOCHA €JIEKTPOHEraTUBHICTh aToMa?
Yomy BinOyBaeThes ridpuausanis opoiraneit?

lonnmii xiMiuHui 3B'A30K. CHOpsIMOBAHICTh 1 HACHYYBAHOCT! XIMIYHMX 3B'SI3KIB. Y 4OMY IOJISITa€e
BIIMIHHICTB 10HOTO 3B'SI3KY BiJl KOB&JICHTHOTO?

SIKuM YMHOM YTBOPIOETHCS BOJIHEBUM 3B'30K 1 sika oro eHepria? ki anHoManii (i3UK0-XIMIYHUX
BJIaCTUBOCTEN Boau Bu 3Haere?

Sk yTBOpIO€THCS MeTaneBHM 3B'A30K? 3a PaxyHOK SKUX CHUJ BIAOYBA€eTbCcs MDKMOJIEKYJISIpHA
B3a€EMO/IIs?

Y YoMy mossirae CyTHICTh JOHOpHO-akienTopHoro 3B'si30ky? Illo o3Hauae HacU4yBaHICTH
BAJICHTHUX 3B'SI3KIB?

SAxi 3aBganHs 1 MeTo M XiMigHOT TepmoauHamiku? 1llo Take cucrema, OTOUCHH S, MapaMeTpu CTaHy
1 dyHKIIi cTany cuctemMu?

PiBusinHs crany cuctemu. [l{o came XapakTtepusye BHYTPIlTHS €HEPTris CUCTEMU?

Tennora i po6oTa npu 1300apHUX 1130XOpHUX Iporiecax. SAKi THIH TePMOJUHAMIYHHUX TIpolieciB Bu
3Haere?

[Ilo xapakTepu3ye 3MiHa €HTAJbITII 1 BHYTPINTHBOI e€Heprii cucteMu? Y YoMy IOJsTae CyTHICTD
MEPILIOTO MOYaTKy TEPMOIUHAMIKH ?

TennoBuit epext XiMIYHOT peakiii. Y yoMy moJjisirae CyTHICTb 3aKoHy ['ecca?

SAxi yMoBH HEOOX1AH1 I TIepediry MUMOBUIBHOTO Tpolieca? Y YoMy MOJIATa€e CYyTHICTh JPYroro
3aKOHY TePMOIUHAMIKU?

EnTpomis. Sk 3MIHIOETbCSI €HTPOITIS PEYOBUHH B PE3y/IbTaTi (ha30BUX MEPETBOPEHB?

Binbna enepris ['160ca. SIkum 4ynHOM BU3HAYAETHCS CIPSIMOBAHICTh XIMIYHUX TTpo1ieciB? [30xopHO-
130TepMIYHMI ToTeHIian [ enpMrobIa.

Sk oOuucnuTh 3MiHY 1300apHOTO 1 130XOPHOTO TEPMOJAMHAMIYHUX MOTEHIIANIB XIMIYHOTO
npouecy?

HIBuakicTe peakuii. Ski 3aBOaHHS 1 METOAM XIMIUHOT KiHETUKU? Y YOMY MOJATAE CYTh 3aKOHY
nitounx mac (3AM) I'yneadepra i Baare? Koncranrta mBHIKOCTI XIMIYHOT peakiiii.

Ski dakTopu BITMBAIOTh HA MIBUAKICTh XIMIYHMX peakiii? MexaHi3MH BIUIMBY Ha IIBHIAKICTb
TeMIIepaTypHu.

Ha mo Bkazye TtemmepaTypHMil Koe(illieHT MIBHAKOCTI peakuii? Ska CyTHICTb MpaBHiIa
Bant-T'odda? 11lo no3Bossie 06uncnuTh piBHIHHS AppeHiyca?

34. SIki peaxiiii 3ByThCSl TOMOT'€HHUMU Ta T€TEPOre€HHUMHU?

35.
36.
37.

38.

39.

Enepris aktuBaiii. AKTUBOBaHMI KOMILIEKC. SIka cyTh Teopii mepexiiHoro crany?

Karaniz. SIka cyTh MeXaHi3MiB TOMOT'€HHOTO 1 T€TEPOTr€HHOI0 KaTaliITHYHUX Ipo1ieciB?

XimiyHa piBHOBara. Sk BU3HAUUTh KOHCTAHTY XIMIYHOI JUHaMI4HOi piBHOBaru? SIKUM 4YuHOM
BHUPa3UTH KOHCTAHTY PIBHOBAru uepe3 KOHIEHTPALIIO 1 MapIiiajgbHi TUCKHU Ta3iB?

[Tpunnun Jle Ilarense. 3MiHa SKi yMOB NMPU3BOJUTH JI0 3CYBY XIMIYHOT IMHAMIYyHOI piBHOBaru?
[TosicHuTh Ait0 (hakTOpiB, IO BUKIMKAIOTH 3MiHY MOJIOKEHHS PIBHOBard 0OOPOTHOTO MpOIECy
(TemmepaTtypa, KOHIIEHTpALlis, TUCK, KaTalli3aTOPH).

Po3unnu. Buan koHueHTpanii po3dnHiB. YuM BiAPI3HAIOTHCS 00'eMHa 1 MacoBa KOHILIEHTpAILii,
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MacoBa YacTKa, MOJIIPHA YacTKa, MOJIAPHA, MOJISUTbHA 1 HOpManbHa KoHIeHTpauii? [lo Take tutp
po34nHY?

. SIke mpaBUJIbHE BU3HAYCHHS MOHATTS «KOHIIEHTPAL(IS] PO3YHHY» ?

. B sskomy BUNaIKy po34uH € HAaCUYEHUM?

®3UKO-XIMIYHI BJIACTHBOCTI PO3YHMHIB: 3aKOH ['€Hpi, TOHOMETPUYHHUH, €OYyIIOCKOMIYHUNA 1

KpIOCKOMIIYHMI 3aK0HU Payis st i1eanbHUX PO3YMHIB. Y 4OMY MOJISTa€e CyTHICTh sBHINA TUQY3ii,

ocmoca?

Cnabki enexrpouit. Jlns SKUX IIell BUKOPHCTOBYIOTH 130TOHIYHMN KoedinienT Bant-I'odda?

[lo xapakTepu3ye AieIeKTpUIHA TPOHUKHICTS (&) pinuH?

. SIknit K1ac XIMIYHHX CIIOJIYK YTBOPIOE HAWOUIBIIIE YHCIIO EIEKTPOITITIB?

Crymiap nmucoriamii. SIKuii  B3a€MO3B'I30K  MDK  CTyIeHeM Jucomianii 1 koedimieHToM

Baut-T'odda?

KoncranTa aucomiartii. Skuif B3a€M0O3B'SI30K MK CTYIIEHEM JHUCOIIIaIlii 1 KOHCTAHTOO JUCOINAIii?

OcTBanpaa 3aK0H po30aBICHHS.

CunbHi eneKkTpoJiTH. Y YoMy MOJAra€ CyTHICTh IMOHSATh — AaKTUBHICTh 10HIB 1 KOEQIIEHT

aKTUBHOCTI; 10HHA cuiia po3unny? PiBHaHHS [{ebas-Xrokkes.

Enexrpomitnuna aucomianiss Boau. KoncrtanTta ioHHoro mo0ytky Boau. I[llo xapakrtepusye

MOKa3HUK aKTUBHOI peakitii (pH) Boau.

. SIxi ioHU YTBOPIOIOTH KUCIOTH MPU JUCOITIAIIIT?

. SIki iOHU YTBOPIOIOTHCS MIPHU JAUCOITIAIIT JTyTiB?

. T'iaponiz coneit. 1llo xapakTepu3ye MOKa3HUK CTYMEHIO T1IPOJIi3y, KOHCTAHTH T1APOITI3y?

. Cib KHCIIOTOIO Ta CUJIBHOIO OCHOBOIO. BKa3zaTu 3a sikuM HOHOM Tifie ii riipoJi3 B BOJHOMY PO3UYHHI
Ta SIKE CEPEIOBUIIE MTPH IIBOMY Oy CIIoCTepiraTucs ?

. YoMy nopiBHIOE BOIHEBHUH MOKa3HUK po3unHy (pH)?

. Bkaxits, sixe Oyne cepenopuie npu 3HadeHHi pH Outbmre 7. BkaxiTe iHAUKATOP 1 HOTO KOJIIP TIPH
ubomy pH.

. SIxuii B3a€MO3B'SI30K MK BEIMYMHAMHU CTYICHIO T1APOII3Y 1 KOHCTAHTH T1IpOJIizy coti?

2 cemecTp AeHHa popMa HABYAHHS/3ceMecTp 3a04HA (pOPMA HABYAHHSA

Peaknii oxucnenus-imHoBineHHs. Tunum peakmiii OBP. Sk 3MiHIOIOTBCS OKHCHO-BITHOBHUX
BJIACTUBOCTEH €JIIEMEHTIB 3aJICKHO BiJl iX mookeHHs B Tadmumi [. I. Menneneena?

OxkwucmoBay, BimHOBHUK. IIpomecu oxuciaeHHs 1 BigHOBJIECHHS. SKi XIMI4HI TpoOIEeCH €
OKHCIIFOBAJILHO-BITHOBHUMHU?

[Monsiitauii enekrpuunuii map (ITEIL). ¥V gomy moisrae cyrh MeXaHi3My BHHMKHEHHS PI3HHUII
MoTeHIIaIiB Ha Mexi po3aity ¢az? Lo Take enekrpoanuit noreHiian?

PiBHSIHHS eneKkTpoJHUX peakuid. SIki eneKkTpoJHI peakilii MOXXyTh BiOyBaTHCS Ha TMOBEPXHI
po3ainy (a3 MeTan — po34uHH eIeKTPOIIITY?

PiBHsinHs HepHeTa. Sk 00YHMCIMTD 3aJICKHICTh €JIEKTPOJAHOTO TOTEHINAIY METaly Bill aKTUBHOI
KOHILIEHTpAallii Horo 10HIB y pO34HHi?

Boanesuii enextpo. SIki cTaHAapTHI yMOBU NPUAHSTH B €JIEKTPOXiMii? B oMy mosisirae mpuHImIT
BUMIPIOBAHHS CTaHAAPTHI €IEKTPO/IHI MOTEHIIIaIiB MeTaliB?

Psn manpyr. SIk 3MIHIOETbCS OKUCTIOBAIbHO-BITHOBHA aKTUBHICTD 10HIB 1 aTOMIB METaJIiB 3aJIEKHO
BiJl BEJIMUMHU €JIEKTPOJIHOTO MOTEHITIaNy?

Ximiuni Jpkepena crpymy (XAC). B yomy nossirae MexaHi3M poOOTH TajbBaHIYHOIO €JIeMEHTa
Axo61 — Haniens?

SIki XiMI4HI peakuii BijOyBarOThCs Ha €EKTPOAax rajibBaHIYHOTO €JIeMEHTY Ipu Horo po6oTi?

B womy nomnsirae mpuHIMIT poOOTH KOHIIEHTPALIHHOTO ralbBaHIYHOTO eJIeMeHTa?

[ToHATTS PO KOPO3it0 MaTepialiB. SIki MUMOBUIbHI MTPOLECH BUKJIMKAIOTh PYHHYBAaHHS METAJIIB ITi[]
J€0 HABKOJIMIITHBOTO cepeioBUIIa?

SIka cyTh IpOIIECIB €IEKTPOXIMIUHOT Ta XIMIYHOT KOpO3ii MeTasiB?

SIki MeToi po3poOIIeHi A1 3aXUCTY METAJIB BiJl ra30BO1 1 XIMIYHOT KOPO3ii?
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SIki mporecu eNeKTPOXIMIYHOT KOpo3ii BiIOYyBAIOTHCS HA aHOJAHMX 1 KATOTHUX JUISTHKAX MTOBEPXHI
Metany?

SIka cyTh METO/IIB 3aXUCTY METAJIIB 32 JOTIOMOTOI0 aHOTHOTO 1 KATOJAHOTO MOKPUTTIB?

VY yomy mossira€ MPUHLIKUI MPOTEKTOPHOTO 3aXUCTY METAIB Bill KOPO3ii?

Enexrpomni3. fki npouecu BigOyBalOThCS Ha €NEKTPOAAX MPH MPOXOPKEHHI €JICKTPUIHOTO CTPYMY
gepes po3IuiaB (PO3UrH) eINEKTPOIITY?

Tunu mporieciB enekTpotizy. ki 0COOIMBOCTI €ICKTPOII3Y 3 PO3YHMHHAM 1 HEPO3UHHHUM aHOJIOM?
SIka MOCHIOBHICTh OKHCJICHHS aHIOHIB MPH €JIEKTPOJIi3i BOJHUX PO3YHMHIB HA HEPO3UHMHHOMY
anomi?

3akonu Papaness. KM YUHOM KUTbKICHE OI[IHUTH IPOIIEC SICKTPOITIZY?

JucniepcHi cuctemMu. Y 4YOMY TOJIATAE CYTh KiIacHQikailii JUCTIEPCHUX CHCTEM 3a CTYICHEM
JMCTIEPCHOCTI, arperaTHUM CTaHOM, MK (ha3HOIO B3aEMOJIIEI0?

SIk moBepxHeBa €HEpris BIUIMBAE Ha CTIMKOCTI KOJIOITHUX PO3UMHIB?

YcBigomre ais ceOe MOHATTS 1 BUBHAYEHHS: 30J1b, T'€llb, CYCIIEH315, eMYJIbCid, 110 UIbHI 1110(h00H1
(rigpodabHI 1 TiApoOoOHI) CUCTEMH.

SIK1 ICHYIOTH METOJIM OJIEP>KAHHSI TUCHEPCHUX cucTeM? Y YoMy MHoJiAra€e CyTh AUCHEpramiifHoro
Metona’?

VY yomy nossirae cyTb OpOYyHIBCBKOTO PyXy y aucnepcHux cucremax? PiBusHHs EifHinTeiiHa.
3akon JlamOepra-bepa. Illo BinmOyBaeThcs mNpHU  MPOXOJKEHHI  MOHOXPOMATHYHOTO
BHUIIPOMIHIOBAHHS Yepe3 AUCTIEPCHY CUCTEMY?

SAxUM YMHOM BH3HAYAOTh ONTHYHY IIUIHHICTH KOJOIMHMX CHUCTEM 1 SIK BOHA 3aJIeXKHICTh BiJ
KOHIICHTpAIIii qucnepcHoi ¢ga3u?

Ax nosicantu edext Timans? Po3citoBaHHS CBITIa B KOJOITHUX CUCTEMAX.

PiBusinus Penes. Sxi pakTopu BIuMBaroTh Ha IHTEHCHUBHICTh CBITJIOPO3CIFOBAHHS?

[Ilo Take mnoBepxHeBH HaTAr? 3mouyBaHHA. KpaiioBuii KyT. SIKMM YHMHOM OIIIHIOIOTH
riapodiTEHOCTI TOBEPXOHB?

PiBusinas ['166ca. Judinpamit xapaktep Monekyn ITAP. Sk Bigpi3HseTbes it TOBEPXHEBO-
aktuBHUX (ITAP) 1 moBepxueBo-iHakTHBHUX (I1IB) peuoBun?

VY yomy nossirae cyTh mporiecy aacopOiii? Aki 0coOMMBOCTI MOJEKYIAPHOT 1 10HHOT acopOIii?

Y YoMy mojsirae cCyrb MOHOMOJIEKYIsIpHOT Teopii Jlenrmropa? SIkuM YHHOM OpIEHTYIOTHCS
MOJIEKYJIM Y TIOBEpXHEBOMY Imapi pimuHu? SIK MOB’s3aHI TEIUIOBHH PyX 1 «MOJEKYJISIpHUN
4acTOKLI»?

PiBusinas @peitnmmixa. AnacopOriis Ha TBEpAid MOBEpPXHL. Y YOMY IMOJATa€E CyTh Teopii
MOJTIMOJICKYJISIPHOT a1copOIIii.

Sxa crpykrypa mnojasiiiHoro enektpudHoro mapy (ITEILL)? Slkum umHOM BHUHHMKae 3apsia Ha
noBepxHi po3auty ¢a3? ki came i0HM MOXKYTh OyTH MOTEHIIIa] YTBOPIOIOYUMHU, TPOTHIOHAMM 1 SIK
BOHU PO3TAIIOBYIOTHCS Ha MOBEPXHI YACTUHOK qUCTepcHO (azu?

EnexrpokineTnyHuii noteHIian. Bix 4oro 3ajie)KuTh CTaOUIBHICTh KOJOITHOT CUCTEMU?
Ancopbuiiinuii Mmexanism BuHukHeHHs [IEIIl Ha moBepxHi po3nity ¢a3. Y 4oMmy Mojsirae cyTb
npasuio Pasuca-ITanerra?

SIxa 6ynoBa wmirenu rigpodoOHoro 30r0? Skuii 3apsan Mae MOBEPXHs MIleNd. Y 4OMY MOJIATAE
130€JIEKTPUYHUI CTaH Mirenu?

SIka cyThb eJeKTPOKIHETHUHUX SBUILL, el1eKTpodopesy, eaekTpoocmocy?

SIka cyTh MeXaHI3MiB IPOILIECIB KOATYIAIlIi, ONaNecleHIlii, ceTuMeHTaIlii?

SAxum ynaoM aedopmyerbest TTEIL minenu npu n1o1aBaHH1 10 KOOIy €IeKTPOIIITIB?

ITpaBuno lyneue-T'apai. SAxkum unHoM Ilopir koarynauii 3anexHICTh BiJl 3apsay KOaryinro4oro
ioHa?

bioreoximis sik Hayka: 00’€KT BUBUEHHS, 3a/1a4i, Miclle B CHCTEMi IPUPOI03HABUMX HAYK, 3B 30K 3
1H. HayKaMH, METOJIOJIOTISI Ta METOJM HAayKd. 3aKOHH, 3aKOHOMIPHOCTI Ta MPUHLUIHU Ol0reoxiMmii.
Ponp Bepraacekoro B.1. B cTaHOBIIEHHI Ta pO3BUTKY 0i0T€0XiMii.

OcHoBHi koHuentii 6ioreoximii. Konuenuist Hoochepu. Konuenuist 6iochepu: BIacTUBOCTI,
KOMIIOHEHTIB, Mexi. bynosa merabiocgepu. Enepreruxa 6iochepu. I'eocdepHi 00010HKH.



100. Konuenis )1BOi pe4OBUHH, BUH Ta QYHKIIi1, €BOIIOLIsA B Oiocdepi.

101. TIlomsaTTs mpo KiIapK, KJIApPK KOHIEHTpauiil, OiodinbHicTe. Po3paxynku OiodimbHOCTI 3a
BEJIMYMHAMH KJIAPKiB €JIEMEHTIB, MAaCOBOI YaCTKH €JIEMEHTIB Ta iX OKCHU/IIB B IPUPOJIHUX MiHEpasaXx,
koedirieHTa 0i0JIOTTYHOTO MOTJIMHAHHS.

102. Knacudikamii GioreHHUX eaeMeHTiB. JledinuTHi Ta HAATUIIKOBI eJeMeHTH 3a DepcMaHOM.

103. Kunacudikamis BumiB wmirpamii. [lokasHukm wmirpamii pisHHX BHIIB (ITOKa3HUK MEXaHIYHOI
Mmirparii, ionHu# notenuian Kapriemka, eHepreTuani koedimieHTH) Ta iX po3paxyHKH.

104. Teoximiuni Gap’epu: yTBOpeHHS, BimoMi kiacudikaiii, OCHOBHI MOKa3HUKHA KOHTPACTHOCTI Ta
rpajieHTa TeoXiMIYHUX Oap’epiB.

105. Komnmeniiis  KoJooOiry, nepeadiOTUYHHIA  MIHEpadbHUH, OIOTWYHHWI, TEOJOTIYHUH,
6ioreoxiMivani KK, Konoo0irn HaiBaKIMBIIIMX O10TEHHUX €IEMEHTIB Ta BAXKKHX METAIIB.
106. TexnorenHa wirpamis i TexHO(UIbHICTE. TexHOTeHHI (aKTOPH TOPYIIECHHS IPHPOTHIX

K0J10001riB. TexHoreHH1 anoMasii B 6iocdepi.

107. Kapbon B Oiocdepi. OpraniuHa pedoBHMHA SK TeoXIMiuHUN akymymsitop. Kiacudikarris
OpraHiYHUX PEYOBUH, y T. 4. BYIJIEBOJHIB, (PYHKIIOHANBHUX crofyk. Ckiag HadTH 1 IpUPOAHOTO
ra3dy. [Ipasuna sHomenknatypu [UPAC i pekomennanii YHKoXiTepH, ix BukopucTanHs s Ha3B
BYIJIEBOJHIB BCIX KJIaciB 1 PyHKIIOHATbHUX CIOJIYK.

108. Kmacudikamiss Ta BIacTUBOCTI ByrieBoAHIB. Ormsan (QyHKIIOHAIBHUX CIIONYK: CIHUPTH,
aNbJIeriu, KeTOHU, KapOOHOB1 KHCIIOTH, €TepH 1 ecTepH. SIKICHI peakuii Ha OpraHiduHi CHOJIYKH.
3a0pyaHioBaui opranigyHoi npuponau. IlpupoaHi 610J0TIYHO aKTHBHI PEYOBUHH 1 O10MOJIMEpH.
Oco0arBOCTI KOJI000Iry OpraHiuHUX pedoBHH. Po3paxyHOK ckiiaay 610710TIUHUX 00’ €KTIB.

109. Kunacudikarist Ta XapakKTeprUCTHKa CydaCHUX 3a0pyIHIOBAYIB JOBKULISA, HACITIKA 3a0pyTHEHHS
BOIM Ha(TOIO Ta HITpaTaMu, MOBITPS — aMoOHIakoM. PaiioHyBaHHS TepuUTOpid, OlOreoXiMidH1
MpOBIHITIT Ta eHAeMii. 3a0pyIHIOBaY1 OpraHIYHOI IPUPOIU

110.OcHoBu GioiHauKaIlii: piBHI, MeTO U, POPMH, BUIU, TUIH, YACOB1 THIIH.

12. PO3IOA1JI BAJIIB, AKI OTPUMYIOTbD 3/IOBYBAUI

Jenna ¢popma HaBUAHHS

1-ii cemecTp

[oTouHuii Ta nepioJMIHUI KOHTPOIIh [MincymkoBuit
i " - " . > Cyma
MiCTOBUH MOAYIb | 3micToBHI MOIYNb 2 3micToBui MOIyNb 3 KOHTPOIb | .
30,0 20,0 25,0 (icmut)
JIP1+VYO | JIP2+VYO | JIP3+YO | P3 | K3M | JIP4+VO | P3 | K3M | JIP5+YO | JIP6+YO | P3 | K3M 25 100
4+1 4+1 4+1 51 10 4+1 5] 10 4+1 4+1 5] 10

2-ii cemecTp

[ToTounuii Ta nepioAUIHUI KOHTPOIb . .
- = - v [lixcymkoBuii
3microBuii MoxyIs | 3micToBwid . . Cyma
3MicTOBHMH MOAYyIb 3 KOHTPOJIb .
MOJYb 2 (icrmm) OaJiB
35,0 15,0 25,0
JIP7+YO|JIP8+YO|JIP9+YO|JIP10+YO|P3|K3M | JIP11+YO |K3M |JIP12+YO[JIP13+YO|P3|K3M 25 100
4+1 4+1 4+1 4+1 5] 10 4+1 10 4+1 4+1 5] 10

OnutyBaHHs, BUKOHAHHS 1 3aXKCT 1abopaTopHux pooir — JIP
KonTposnpHi po6oTH 3a 3micToBUM MoayiaeMm — K3M
Po3B’A3aHHs npakTHYHKX 3a7a4 — P3

VYcHe onuTyBaHHS 3a TeMaMH caMocCTiifHO1 poboTn — YO



@®opmyBalIbHE OLIHIOBAHHS

1-ii cemecTp

Bunu HaByaneHO1 pob0oTH banu 3a onHe KinpkicTh Cymapna
3aHATTS 3aHSTh KUTBKICTh OaltiB
(3aBIaHb)
3micToBuii moayJs 1. Cmexiomempia. Knacugixkayia neopeaniunux cnonyk. Ximiuna oyooea
peuosunu

KonTpoasHa podora 1 10,0 1,0 10,0
BuxonaHHs 1 3aXucT 1a00paTOpHUX pOOIT 4,0 3,0 12,0
[ToTouHUiT KOHTPOJIH HA JTAOOPATOPHUX 1,0 3,0 3,0
3aHSTTIX (ONMUTYBaHHS)

Po3B’s13aHHS MPAKTUIHKX 3aBJaHb 1,0 5,0 5,0
¥Ycboro 3a 3MicToBUM MojyJieM 1 30,0

3micToBuii Moayab 2. 3akonomiprocmi nepedicy XiMiuHux peaxyii

KoHnTpoasHa pobdota 2 10,0 1,0 10,0
BuxonanHs 1 3axucT 71a00paTOpHUX poOIT 4,0 1,0 4
[ToTouHMIT KOHTPOJIH HA Ta0OPATOPHUX 1,0 1,0 1
3aHSTTAX (ONMUTYBaHHS)

Po3B’s13aHHS MPAKTUIHKX 3aBJaHb 1,0 5,0 5,0
¥Ycboro 3a 3MicCTOBUM MOyJieM 2 20,0

3micToBuii MmoayJb 3. Bracmusocmi po3uunise neenekmpoJimie ma ejieKkmpoiimie.

KonTtponpHa pobora 3 10,0 1,0 10,0
BukonanHs 1 3axuct 1abopaTopHUX poOIT 4.0 2,0 8,0
[ToTouHMiT KOHTPOJIb Ha TA0OPATOPHUX 1,0 2,0 2,0
3aHATTAX (OMUTYBaHHS)
Po3B’s13aHHS MPaKTUYHKUX 3aBAaHb 1,0 5,0 5,0
Ycboro 3a 3MicToBUM MoayJieM 3 25
Icnur 25
IlizcymkoBa cyma 6aJtiB 100
2-if cemecTp
Buau HaBdansHOI poOoTH banu 3a onHe KinpkicTh CymapHa
3aHATTS 3aHATH KUTBKICTE OaTiB
(3aBIaHb)
3micToBuii MoayJb 4. OcHogu enekmpoximii
KonTponsHa pobota 4 10,0 1,0 10,0
BuxonaHHS 1 3aXUCT 1a00paTOPHUX POOIT 4.0 4,0 16,0
[ToTouHnit KOHTPOITH HA JTA0OPATOPHUX 3AHITTAX 1,0 4,0 4,0
(onuTyBaHHA)
Po3B’s13aHHS MPaKTHYHUX 3aBlIaHb 1,0 5,0 5,0
¥Ycboro 3a 3MicTOBUM MoayJieM 4 35,0
3micToBHiIT MOAYAb 5. OcHosu Kon0ioHoT Ximil
KonTponsHa pobora 5 10,0 1,0 10,0
BuxonaHH# 1 3aXuCT 1a60paTOPHUX POOIT 4,0 1,0 4
[ToTounnii KOHTPOIH HA JTAOOPATOPHUX 3AHITTAX 1,0 1,0 1
(onuTyBaHHA)
Ycboro 3a 3MiCTOBUM MOIYJIEM 5 15,0
3micToBuii MoayJb 6. Ocnogu biozeoximii.
KonTponsHa pobora 6 10,0 1,0 10,0
BukonaHHs 1 3axucT 1a60paTOPHUX POOIT 4,0 2,0 8,0
[loToynmii KOHTPOJIb HA TAOOPATOPHUX 3aHATTAX 1,0 2,0 2,0




Bun HaB4anbHOI poObOTH banu 3a oxne KinbkicTh CymapHa
3aHATTS 3aHATH KIUTBKICTh 0aTiB
(3aBIaHb)
(onuTyBaHHs)
Po3B’s13aHHS IPaKTHYHKUX 3aBlIaHb 1,0 5,0 5,0
Ycboro 3a 3MicTOBUM MOJIyJieM 6 25
Icnur 25
IMincymkoBa cyma 6aJiB 100
3aouna ¢popma HABYAHHS
2-ii cemecTp
[ToTouHuii Ta nepioMIHUI KOHTPOIIb . N
- = - = - = [TincymkoBumii .
3MICTOB2? Bmzlym) 1 3MICTOBI;II; Igoz[ym) 2 3MICTOBI;I; lgoz{ynb 3 KoHTpOIh (icuT) Cyma OauniB
JIP1+YO | JIP2+YO |P3|{K3M| P3 K3M JIP5+VO | JIP6+YO |P3|K3M 25 100
7+3 7+3 1] 10 2 10 7+3 7+3 2] 10
3-ii cemecTp
. § IlorouHuii Ta nepif)ﬂHanﬁ KOHTPOIb _ _ i gcymxoBuii .
3MICTOBI;I; 1(\)40)1ym) 1 3MICTOBI§I(/; gqonynb 2 3MICTOBI;I-I§ I(\)/IO}IyJ]b 3 KoHTpOIb (icuT) Cyma GaniB
JIP7+YO | P3| K3M JIP11+YO K3M P3 K3M 25 100
1545 2 10 15+5 10 3 10
OnuTyBaHHs, BUKOHAHHS 1 3aXUCT J1abopaTopHUX pooir - JIP
KonTtponbHi poboTu 3a 3micToBUM Moayiaem — K3M
Po3B’g3aHHs npakTHUHUX 3a7a4 — P3
VYcHe onuTyBaHHS 3a TEMaMH CaMOCTIHHO1T poboTn — YO
®opMyBaibHe OIIHIOBAHHS
1-ii cemecTp
Buau HaB4yanbHOi poOOTH banu 3a oHe Kinbkicts Cymapna
3aHATTS 3aHITh KUTBKICTh OastiB
(3aB/1aHp)
3microBuii moayab 1. Cmexiomempia. Knacughikayin neopzaniunux cnonyk. Ximiuna oyooea
peuosunu
Kontponbaa pobota 1 10,0 1,0 10,0
BukonaHHs 1 3aXucT 1a00paTOPHUX POOIT 7,0 2,0 14,0
[ToTo4HMIT KOHTPOJIb HA TA0OPATOPHUX 3,0 2,0 6,0
3aHSTTAX (ONMUTYBaHHS)
Po3B’s13aHHS MPaKTUYHKUX 3aBAaHb 1,0 1,0 1,0
Ycboro 3a 3mictoBum moayJiem 1 31,0
3micToBMI MOAYJIb 2. 3aKOHOMIpHOCMI nepedicy Ximiunux peakyii
KonTpomasna pobora 2 10,0 1,0 10,0
Po3B’s13aHHS NPaKTUYHKX 3aBAAHb 1,0 2,0 2,0
Y cboro 3a 3MiCTOBUM MOayJieM 2 12,0

3microBuii Moayab 3. Bracmueocmi po3uunie HeeleKmpoJiimie ma e1eKmpoimis.

3aHSTTIX (OMUTYBAHHS)

KonTpossaa pobora 3 10,0 1,0 10,0
BukonaHHs 1 3aXucT 1a60paTOpHUX pOOIT 7,0 2,0 14,0
[ToTouHuUit KOHTPOJIH HA JTAOOPATOPHUX 3,0 2,0 6,0




Bunu HaByaneHO1 pob0oTH banu 3a onHe KinpkicTh Cymapna
3aHATTS 3aHATh KUTBKICTh OalliB
(3aB/1aHb)
Po3B’s13aHHS pakKTUYHKX 3aBAAHb 1,0 2,0 2,0
Y cboro 3a 3MicTOBUM MoayJieM 3 32
Icniur 25
IlincymkoBa cyma 6aJiB 100
2-ii cemecTp
Bunu HaBganeHOT pob0oTH banu 3a oHe KinpkicTsh Cymapna
3aHATTS 3aHATH KUTBKICTh OaJtiB
(3aBIaHb)
3microBuii MoayJb 4. Ocnosu enekmpoximii
KonTpossaa pobdora 4 10,0 1,0 10,0
BuxonaHHs 1 3aX#CT 1a00paTOPHUX pOOIT 15,0 1,0 15,0
[ToTo4HUIT KOHTPOJIH HA JTAOOPATOPHUX 50 1,0 50
3aHSTTIX (ONMUTYBaHHS)
Po3B’s13aHHS MPaKTUYHKUX 3aBIAaHb 1,0 2,0 2,0
¥Ycboro 3a 3MicToBUM MoayJieM 4 32,0
3micToBuii MOaAYIb 5. OcHogu K010iOHOI Ximil
KoHnTpoasHa podota 5 10,0 1,0 10,0
BuxonaHHS 1 3aXHCT 1a00PaTOPHUX POOIT 15,0 1,0 15,0
[ToTounHMiT KOHTPOJIb HA TAOOPATOPHUX 5,0 1,0 5,0
3aHATTAX (OMMUTYBaHHS)
Ycboro 3a 3MicTOBUM MOyJIeM 5 30,0
3micToBuii MoayJb 6. Ocrosu biozeoximii.
Kontponpaa pobota 6 10,0 1,0 10,0
Po3B’s13aHHS MPaKTUYHKUX 3aBAaHb 1,0 3,0 3,0
Ycboro 3a 3MicToBUM Moy ieM 6 13,0
Icnut 25
IlizcymkoBa cyma 6aJiiB 100
Ixauaa oninoBanusa: HanionaiabHa ta ECTS
Cyma 6aiB 3a Bci O1iHKa 3a HAaIlIOHAJIBHOIO IIKAJI00
BuM HaByanbHOi  |Oninka ECTS JUISl €K3aMEHY, KypCOBOTO .
. . JUTSL 3QUTIKY
JISTBHOCTI npoeKTy (poOOTH), TPAKTUKHU
90-100 A BIAMIHHO
85-89 B
75-84 C Aobpe 3apaxoBaHO
70-74 D .
60-69 E 3a/I0BUTHHO
HE3aJJ0BUTEHO 3 MOKJIMBICTIO HE 3apaxoBario 3
35-59 FX MO>KJIMBICTIO IOBTOPHOTO
MOBTOPHOTO CKIIQAaHHS
CKJIaJIaHHS
HE3aJI0BUTEHO 3 000B’I3KOBUM HE 3apaxoBaHo 3
0-34 F NOBTOPHUM BUBYEHHSIM 000B’A3KOBHM MOBTOPHUM
IUCUUILIIHU BUBUYEHHSIM JIUCLIUILTIHA




Kpurepii oniHioBaHHs pe3yJbTaTiB HABYAHHSA:

OuiHka 3a TeopeTnyHa miaAroToBKa | [IpakTHYHA i rOTOBKA
HAallOHAJIBEHOI0 31m00yBad OCBITH
HIKAJIOK
y TIOBHOMY 00CSI31 BOJIOJIi€ HABYAILHUM MaTepianoM, | THOOKO Ta BCEOIYHO PO3KPUBAE CYTHICTH
BIJIBHO, CaMOCTIfHO Ta apryMEHTOBAaHO WOro | MPAaKTHYHHX 3aBJaHb, BHKOPHCTOBYHOUH
BUKJIQJIA€ T[] YaC YCHHUX BHUCTYMIB Ta MHCHBMOBHX | MPH IIbOMY HOPMATHBHY, O0OOB’S3KOBY Ta
BIJMIOBI/ICH; TIIMOOKO Ta BCEOIYHO PO3KPUBAE 3MICT | JONATKOBY JiTepaTypy; MOXKE
TEOPETHYHUX MUTaHb, BUKOPUCTOBYIOUH TPH IIbOMY | apryMEHTOBAHO O0OpaTH  palliOHATbHUM
BiainHo HOPMATHUBHY, 06913’.;131<03y Ta IOAATKOBY JiTeparypy; | crnoci® BHKOHAHHS 3aBJIaHHA i OHiHI/ITI/.I.
(90-100% Bix pOGI/I.TL cAMOCTIliHi BHCHOBKH, BIUBIE NDHIMEHO- | PESYINTATH BIACHOI MPAKTHYHO
MAKCHMATBHOT HACHI/IKOBI  3B3KM;  CaMOCTIHO  3HAXOJHMTH | JiSNBHOCTI; BHKOHYE TBOPUI 3aBJAHHs Ta
KisbKocTi Gaie) JIONIATKOBY iHpoOpMaIlif0 Ta BHUKOPHCTOBYE ii Ui | iHIIFO€ HOBI IIIAXU iX BUKOHAHHS; BIHHO
peamizaiiii MOCTaBICHMX TMepeJ] HUM 3aBJaHb. | BUKOPHCTOBYE HaOyTi TEOPETHYHI 3HAHHS
3100yBau  31aTeH  BUIUIATH  CYTTEBI  O3HAKM | MPH aHali3i TPaKTUYHOrO Marepiany;
BHBUYCHOTO 3a JIOMIOMOIOK) OIMEpaIliii CHHTE3Y, | MPOSBIISAE TBOPYMIl MiAXiJ MO0 BUKOHAHHS

aHaJl3y, BUABJSATA TPUYMHHO-HACITIIKOBI 3B SI3KH,
(hopMyBaTH BHUCHOBKM 1 y3araJbHEHHs, BIJIBHO
ornepyBaTH (aKTaMu Ta BiJIOMOCTSIMHU.

IH/IMBiyaJbHUX Ta KOJEKTUBHHX 3aBIaHb
NPY CaMOCTilHIH poOOTI.

obpe
(75-89% Bin
MaKCHUMaJIbHOT
KUIBKOCTI OaJIiB)

JIOCTaTHBO TOBHO BOJIOJI€ HABYAJIbHUM MaTepiajioM,
OOI'PYHTOBaHO HOTO BUKJIAAE MTiJl YaC YCHUX BUCTYIIIB
Ta THChMOBHX BIJNIOBI/ICH, BHKOPHCTOBYIOUM NPHU
[IbOMY HOPMaTUBHY Ta 00O0B’SI3KOBY JIITEpaTypy; IpH
NpPENCTaBICHHI  JISKMX NHTaHb HE BUCTA4ae
JoCTaTHhOI TMMOMHM Ta apryMeHTanii, 3acTOCOBYE
3HAaHHA IS PO3B’SI3aHHS CTaHIAPTHUX CHUTYaIlild;
CaMOCTIMHO aHalli3ye, y3arajibHIOE 1 CHCTEMAaTH3YE
HaBUaJIbHY i1H(pOpMAIllo, ajie JOMYyCKAIOThCs IpH
[bOMY OKpEeMi HECYTTEBI HETOYHOCTI Ta HE3HA4YHi
HOMUJIKH.

MPaBUIBHO BUPILINB OLIBIIICT
MPAaKTHYHUAX 3aBJaHb 3a 3Pa3sKoM; Mae
CTIMKI HABUYKHA BUKOHAHHS 3aBIAHHS

3a70B1IEHO
(60-74% Bin
MaKCHUMAaJIbHOI
KUIBKOCTI OaJIiB)

BOJIOZIE HABYAJIbHUM Marepiajiom Ha
PENPOYKTUBHOMY piBHI a00 BIATBOPIOE TIEBHY
YAaCTHHY HABYAJbHOTO MaTepiany 3 eJIeMCHTaMH
JIOTIYHMX  3B’SA3KIB, 3HA€  OCHOBHI  IIOHATTS
HaBYAJIBHOTO MaTepially; Ma€ YCKJIaJHEHHs I Jac
BUJUICHHS CYTTEBHX O3HAaK BHMBYCHOrO; IiJ 4Yac

MO)XK€  BHKOPHCTOBYBATH  3HAHHS B
CTaH/IapPTHHUX CUTYallisIX, MA€ eIeMEHTapHI,
HECTIfKI HABMYKM BHMKOHAHHS 3aBIaHHS.
[paBubHO BHUPIIIHB MOJIOBUHY
NpPaKTHYHAX 3aBAaHb. 3100yBad Mae
YCKJIQTHeHHS TiJ1 Yac BHUIUICHHS CYTTEBHX

BUSIBJICHHS  NPUYUHHO-HACIIJKOBUX 3B’S3KIB 1 | O3HAK BHBYEHOTO; IiJ 4Yac BHSBJICHHS
(hopMyIrOBaHHS BUCHOBKIB. MPUYUHHO-HACTITKOBUX 3B’S3KIB i
(hopMyITOBaHHS BUCHOBKIB.
He 3a0BinbHO 3 | BONOZi€ HAaBYAaJIbHUM MaTepiaioM TOBEPXOBO U | HEIOCTATHBO pO3KpHBae CYTHICTh

MOJKJIMBICTIO (parmenTapaO (6e3 apryMeHTarii Ta | IPAaKTUYHUX 3aBJaHb, [OMYCKAIOYH IMPH
TIOBTOPHOTO OOTpYHTYBaHH); 6e3crcTeMHO BHOKPEMITIOE | IBOMY CYTTE€BI HETOYHOCTi, IPABIIFHO
CKJIaIaHHA BHUIIQJKOBI O3HAKM BHBYCHOTO, HE BMi€ pOOWTH | BUPIIIMB OKpPEeMi MpaKTHUYHI 3aBIAHHS 3a
(35-59% Bin HaMmpocrTimi omeparii aHami3y 1 CHHTE3Yy; POOHTH | JOMOMOIOIO BHKJIaJay4a, BIZICYTHI
MaKCUMaJILHOL y3arajabHEHHs, BUCHOBKH CKJIAHO; ITiJ 9ac BiAMOBiAl | cOpMOBaHI YMIHHSA Ta HABUYKH.
KUTBKOCTI 0aJiB) | JOMYyCKAaIOThCA CYTTEBI HOMMIIKH.
He 3am0BitbHO | HE BOJNOJIi€ HABYAIEHIM MaTepiaioM BUKOHYE JIMIIE €JIEMEHTH 3aBJAaHHA,

3 000B’ I3KOBUM
TTOBTOPHUM
BUBYEHHSIM
JUCITUITTIHA
(0-34% Bin

MaKCHMaJIbLHOL

KUTBKOCTI 0aiB)

moTpedye MOCTIHHOI JOMTOMOTH BUKJIaqada

[IpumiTka: MakcuMalbHa KUTBKICTh 0aJliB 32 KOXKHOIO TEMOFO BKa3aHa B 11.12.




13. METOJANYHE 3ABE3IIEYEHHSI.

1. PoGoua mporpama HaBYaJIbHOI JMUCHMIUIIHM  «XiMiE 3 OCHOBaMH  Oloreoximii».
https://onu.edu.ua/uk/structure/faculty/fges/navchalni-materialy-fges

2. Cunabyc HaBYaJIbHO1 JTMCLIUTUTIHA «Ximist 3 OCHOBaMU Oioreoximii».
https://onu.edu.ua/uk/structure/faculty/fges/navchalni-materialy-fges

3. Oxkpewmi pozainu 3aranbHoi XiMii: HaBuansamii mocionuk. / B. @. lllesyenko, C. 1. lllenenina;
Opnecvkuil nepxkaBHHN eKoJoriyHmid yHiBepcuteT. Opmeca: BumaBmumit mim «['enpBeTHkay,
2020. 150 c. http://eprints.onu.edu.ua/id/eprint/7854/

4. 30ipHUK 3a7a4 i3 3araynbHOi XiMil: HaBuansauit mocionuk. / B. B. Koctik, O. H. CodpoHkos;
Opecbkuil  gepxaBHUM ekojoriyHui  yHiBepcurer. — Opeca: TEC, 2018. 262 c.
http://eprints.onu.edu.ua/id/eprint/762/

5. Ximisgs 3 ocHoBamu Oioreoximii. Yactuna 1. [EnexTpoHHmii pecypc] : €JNEKTPOH. METOI.
pekoMeHaamii g0 Jad. poOIT CcTyd. (QakylbTeTy TiAPOMETEOpOoJOorii 1 €KOJOTii MepIIoro
(bakanmaBpcbkoro) piBHs ocBitd, cneu. E2 «Ekonoris» ta G2 «TexHosorii 3axucry
HaBKOJMIIHBOTO cepenosumiay / ykman.: JI. O. Yokan, K. O. I'pud6 — Opneca : Onechkuii
HalioHaNbHUHN yHIBepcuTeT iMeHi [. 1. Meunukona, 2025. 122 c.

6. Ilemenina C. 1. 30ipHUK METOOUYHUX BKa3iBOK 10 JabopatopHux podit II cemectp 3
JUCIUTUTIHN «XIMis 3 OCHOBamMHu OioreoxiMmii» s cryaeHtiB | kypcy. CnemianbHOCTI:
101 «Exomoris», 183 «Texnomorii 3axucty HaBKOIUIITHBOTO cepenoBumay. Oxeca : OJEKY,
2018. 134 c. URL: http://eprints.onu.edu.ua/id/eprint/345/

14, PEKOMEH/JOBAHA JIITEPATYPA

Ocnoena
KomnecnikoB M.O. Ximis 3 ocHOBamMu 010reoXiMii: HaBYaIbHUN MOCIOHUK TSl 3100yBadiB BUIOT
ocBiTy 3axianiB Bumoi ocsity / M.O. Konecnikos, FO.I1. TTamenko, M.B. Kaninoc. — MemiTomnoJb:
TIATY, 2020, 411 c., in. http://elar.tsatu.edu.ua/handle/123456789/12159
3aranbHa XiMis : 1a00paTOPHUM MPAKTHUKYM I 3100yBadiB BUIIOI OCBITH cremianbHoCcTe 102
"Ximis", 226 "dapmariist, mpomucioba papmaris” ta crenianbHocTeit 091 "biosoris Ta 6ioximia" i
162 "biorexnosoris i 6ioimkenepis” / yknaa.: T. O. Kioce, JI. A. Packona, T. JI. Pakurcpka. —
Huipo : XKypdoun, 2023. — 266 c. https://dspace.onu.edu.ua/items/bc7e99ff-d4a3-4f2f-8628-
5bbf5f75¢c35f
CrpensiroBa O. O. Kosnoigna XiMis: HaBY.-METOJ. MOCIO. s CTyIEHTIB crem. 226 «®Dapmarris,
npomuciosa apmaris» / O. O. Crpenbuosa, A. @. Tumuyk, K. M. Menuyk . — Oneca: Onec. Hail.
yH-T imeHi I. I. MeunukoBa, 2021. — 128 c. https://dspace.onu.edu.ua/items/89001e65-1ebd-40bf-
830b-203b166de6b9
3aranbHa xiMig. Teopist Ta npakTuka: HaB4ansHUM nmocioHuk / JI. A. Packouna, T. O. Kioce. — Oneca:
Opmec. wan. yu-t im. [ I MeunukoBa, 2019. - 212 c¢. Tabm., puc.
https://dspace.onu.edu.ua/items/604a737e-3e06-46f3-a810-f72955d26¢62
3aranpHa Ta HeopraniuHa Ximist (Yactuna 1. 3aranpHa Ximis): HaBYaJIbHO-METOAMYHUN MOCIOHUK
UL CaMOCTIHHOI Ta ayIuTOpHOi poOOTH 3700yBadiB MEpLIOro pIiBHA BHUIIOI OCBITH 3a
cnenianpHicTio 226 ®apmanis, npomucioBa ¢apmanis / C. B. Tkauenko, C. B. I'py3HoBa,
x. B. 3amMaii. — YepHiris: HVUK, 2020. — 144 C.
http://erpub.chnpu.edu.ua:8080/jspui/handle/123456789/5288
OcHoBu 6Gioreoximii: HaByanbHUil nmocioHuk / C. 1. exmictpenko, H. B. Ilonomapenko, B. M.
[Momimyx, C. A. [omimyk, O. C. Lexwmictpenko; 3a penakuieto C. I. Ilexmictpenxko. bina Llepksa,
2023. 183 c. https://rep.btsau.edu.ua/bitstream/BNAU/8492/1/0Osnovy_%20bioheokhimii.pdf



http://eprints.onu.edu.ua/id/eprint/7854/
http://eprints.onu.edu.ua/id/eprint/762/
http://eprints.onu.edu.ua/id/eprint/345/
http://elar.tsatu.edu.ua/handle/123456789/12159
https://dspace.onu.edu.ua/items/bc7e99ff-d4a3-4f2f-8628-5bbf5f75c35f
https://dspace.onu.edu.ua/items/bc7e99ff-d4a3-4f2f-8628-5bbf5f75c35f
https://dspace.onu.edu.ua/items/89001e65-1ebd-40bf-830b-203b166de6b9
https://dspace.onu.edu.ua/items/89001e65-1ebd-40bf-830b-203b166de6b9
https://dspace.onu.edu.ua/items/604a737e-3e06-46f3-a810-f72955d26c62
http://erpub.chnpu.edu.ua:8080/jspui/handle/123456789/5288
https://rep.btsau.edu.ua/bitstream/BNAU/8492/1/Osnovy_%20bioheokhimii.pdf

10.

11.

12.

13.

14.

15.

ooamkoea
Ceitpymmna I. 1., Mapuuuko O. E. Heopraniuna ximis. Ximis s-, p-, d-enemenTis, iX pois y
npuUpo/Ii Ta 0I0JOTIYHUX Mpoliecax : HaBy. MociOH. Oneca : «OxechKkuii HALIOHATBHUHA YHIBEPCUTET
imeni I.I. Meunukosay, 2015. 308 c.
3aranpHa XiMis : HaBdabHUH mociOnuk / B. 1. Bymasin, T. B. llIkoneHikoBa, M. B. Bens T1a iH. ;
mix 3ar. pea. B. . Bynasina. — 2-re Bu., nepepo6i. ta nonosH. — Xapkis : HTY «XIII», 2019. —
376 c. https://repository.kpi.kharkov.ua/server/api/core/bitstreams/d18f45a4-418a-4e6f-b61f-
c2c0f04b609a/content
Bbynain B. I. OcHoBu 3aranbHoi Ximii: HaBdu. mociOnuk/ B.l. Bynasin, A.M. Byrenko, M. M.
Boo6yeB; XapkiBCbKHUil MOMITEXHIYHUAHN 1H-T, Hail. TexH. yH-T. — X.: HTY "XIII", 2008. — 192 c.
Cremanenko O. M., Petitep JI. T., JlenoBcrkux B. M., IBanoB C. B. 3arasibHa Ta Heopraniqyda Ximis.
— Kuis: Ilexn. npeca, 2000 p. — 784 c.
Koctik B. B., IlleBuenko B.®. 3aranpua Ta komoigHa ximis: Koncnekr nmekiii. Omeca, OJIEKY,
2015. — 226 c. http://eprints.onu.edu.ua/id/eprint/4541/
I'epacumenko I'. 1. Ximisa. [Ipaktuunuii kypce : HaBuanbHMM mociOHuk. Opneca : «TECy», 2009.
304 c. URL: http://eprints.onu.edu.ua/id/eprint/673/
Pomanosa H. B. 3aransna Ta Heopraniuna ximis: [linpyunuk. — Kuis; Ipniens: BT® «Ilepyn», 1998.
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