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PoGoua mporpama «CopOuisi/copOuiiini maTepiaju  eKoJOriYHOIO Ta
MeJINYHOIr0 MPU3HAYEHHS»

(Ha3Ba HAaBYAJIBHOI JTUCITUILIIHM)
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Bueniit paai [nctutyty copbuii ta mpo6iiem enaoekonorii HAH Ykpainu
Big «21» ciunsg 2022p., mpotokos Ne 1.

Po3poOHuku: 1.X.H., ¢.H.c. PomanoBa Ipuna BikTopiBHa,
K.X.H., To1ieHT XaysaBka TersHa OnekcaHIpiBHA



1. O C HABYAJILHOI JUCIHUATIIITHA

["anty3b 3HaHb, HAPSIM

XapaKkTepUCTUKA

HatiMeHyBaHHSI MATOTOBKH, OCBITHBO- HaBYaJIbHOI JUCIUIUIIHU
NIOKa3HUKIB kBayiQikaniioui piBeHb | JeHHA (popma
HABYAHHA
l'any3b 3HaHB
10 «ITpupoauanyl HAYKU»
(urudp 1 Ha3Ba)
KinbkicTs KpenuTiB CoeniajgpHICTh HopmatupHa
-3 102 «Ximiss»
(mmdp 1 HA3BA)
Croemam3zanis
«®Di3uyHa XIMISD»
Monymnis - 4 Pik miaroroBku:

3MICTOBUX MOAYIB
-4

2-i

Cemectp
3aranpHa KUIbKICTh 4-i1 |
roauH - 90 Jlekuii
22 rog. |
TwxHEBUX TOAVH IIpakTH4Hi, ceMiHAPCBHKI
JUTsl IEHHO1 (hopmu OCBITHBO- 8 rox.

HABYAHHS:
ayauTopHuXx - 30, y
T.4. CAMOCTIHHOT
poboTH acmipaHTa —
60 ron.

KBaJTi(piKaAI[ITHUX PIBEHb:
ToKTOp (himocodii

CamocriiiHa po0oTa

60 ro. |

Buna koHTpoOSIIO: icnuT




2. META TA 3ABJIAHHS HABYAJIbHOI JUCLUILJIIHU

Metoro BuBYeHHs aucoumiinn  «CopOuisi/copouiiini  martepiaau
€KOJIOTIYHOT0 Ta MEIUYHOT0 TPU3HAYEHHSI» € OBOJIOJMIHHA 3HAHHIMH TIPO
OCHOBHI (PI3MKO-XIMIYHI 3aKOHOMIPHOCTI COPOIIIHHUX TIpoIeciB, (popMyBaHHS
ysBJICHb TMpO (I3UKO-XIMIUHI XapaKTEPUCTHUKU COPOCHTIB EKOJIOT1YHOrOo Ta
MEAMYHOTO MPU3HAYCHHS, METO/IU iX OJICpXKaHHS Ta pereHeparii.

OCHOBHI 3aBIaHHA TMCUUILTIHH:

- chopmyBatn  dyHIAMEHTAIBHI 3HAHHS IMIOAO0  (hI3UKO-XIMIYHUX
3aKOHOMIPHOCTEH COpOIIHHUX MPOILIECIB;

- HaJaTH 3HAHHSA TPO METOAU OJIep’KaHHS Ta pereHepauii copOeHTIB
€KOJIOTIYHOTO Ta METUYHOTO TPU3HAYCHHS;

- chopMyBaTH ySBIGHHS TIPO OCHOBHI MeXaHI3MHU [ii COpOEHTIB
eKOJIOTIYHOTO Ta MEAMYHOTO NMPU3HAYCHHSI,

- HABYMTH 3aCTOCOBYBATH OTPUMAaHI 3HAHHS MPHU PO3TISAL Ta JAOCHTIIKEHHI
PI3HOMaHITHUX COPOCHTIB;

- BUPOOWTH HABHKHW BUKOPUCTAHHS METOMAIB aJcopOIii y aucepTariiHuX
TTOCITIKEHHAX.

VY pesynbTaTi BUBYEHHS HaBYaJbHOI AUCLUUIUIIHM acmipaHTH HaOyBaroThb
TaKUX KOMIIETEHTHOCTEM:
3arajibHi BMiHHS (KOMIIeTeHIIii):

- 3JaTHICTH O a0CTPAKTHOTO MUCJICHHS, aHATI3y Ta CUHTE3Y;

- 3JaTHICTh BUUTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMHU Ta 3aCTOCOBYBATHU
iX Ha MpaKTHUIl;

- 3JIaTHICTb MPAIIOBATH Y KOMaH/1 Ta CIIJIKYBATHCS Ha BUCOKOMY HAyKOBOMY
pIBHI;

- HaBUYKU BUKOPHUCTaHHS 1HOOpMaLIMHUX 1 KOMYHIKAIIMHUX TE€XHOJIOT1H;

- TIparHeHHs 0 30epe’KEeHHS HaBKOJIUIIHBOIO CEPEIOBUILIA;

- 3JIaTHICTH JI0 MOIIYKY, 00pOoOIeHHS Ta aHai3y 1HGOpMaIllii 3 pi3HUX JKEpeT;

cneniajgbHi (paxoBi) BMiHHS (KOMIeTeHil):

- 3JaTHICTh 3aCTOCOBYBAaTM 3HAaHHS 1 PpO3YyMIHHS MaTEeMaTHKU Ta
NPUPOTHUYMX HAYK JIJISl BUPILIEHHS SIKICHUX Ta KUIbKICHUX MPOOJieM B XiMii;

- 3JaTHICTb pO3MI3HABaTH 1 aHaNi3yBaTH MpPOOJIEeMH, 3aCTOCOBYBaTH
oOrpyHTOBaHI METOJIM BHpILICHHS MpoOsieM, MpUilMaT OOIPYHTOBAHI PIllICHHS B
00J1acTi X1Mi;

- 3IaTHICTh 3[1HCHIOBATU Cy4acH1 METOAM aHaJI3y aHUX;

- 3JJaTHICTh OILIIHIOBATH PU3HKHU;

- 3JaTHICTh 3JIMCHIOBAaTH KIJbKICHI BUMIpIOBaHHS ()I3UKO-XIMIYHHUX
BEJIMYMH, OINMCYBAaTH, aHAII3yBaTH 1 KPUTUYHO OIIHIOBAaTH EKCIEPUMEHTAJIbHI
JaHi.



VY pe3ynbrari 3aCBOEHHS AUCUUIUTIHM acHipaHT MOBUHEH IEMOHCTPYBATU
3HAHHS, BMIHHSA 1 HABWYKH, BIJMOBIJHI TEMAaTHYHUM MOMAYJSM JTUCLUMIUIIHH, 1
3aCTOCOBYBATH iX B IMOJIAJIBIIIOMY HaBYaHHI Ta pOOOTI HaJ AUCEPTAIIEIO:

3HATH:

- OCHOBHI 3aKOHOMIPHOCTI Ta TEOPii, 110 OMUCYIOTh COPOIIIIHI TTPOIIECH;
- METOJHM JIOCTIKEHHS COPOIIHHUX MTPOIIECIB,

- (p13UKO-XIMIYHI BJIACTUBOCTI HEOPTaHIYHUX Ta OPraHIYHUX COPOCHTIB;
- TPUKIIATHI 3aBJaHHS MPOIECIB cOpOIIii;

BMIiTH:

- BH3HAUYaTH CTPYKTYPHI Ta XIMI4HI BIACTUBOCTI COPOEHTIB 13 BUKOPUCTAHHSIM
CyYaCHHX METOJIIB Ta KOMIT FOTEPHUX MPOTpam;

- aHaJi3yBaTH YMHHUKH, BIJ] SIKUX 3aJICKUTH COPOIIiTHI TIPOIIeCH;

- BUKOPHUCTOBYBAaTHM OCHOBHI TOJIOKEHHS XIMIYHOI TEPMOJMHAMIKU JIJIst
XapaKTePUCTHUKH Ta aHaJi3y MOBEPXHEBUX SIBUIII,

- aHaNI3yBaTH MMEPEBary, HEJOJIKA Ta MOKIIUBICTh 3aCTOCYBaHHS Ha MPaKTHII
OCHOBHHX ITOJIOKE€HB T€Opii aJcopOIii;

- TPaKTyBaTH HAWBAKIIMBIII MOHITTS PO MOBEPXHEBI SIBUIA HA PYXOMHUX Ta
HEPYXOMHX MeEXax moaury (a3 Ta 3aKOHOMIPHOCTI, IO ONHCYHOTh iX
MPOTIKAHHS;

- aHaMI3yBaTHM YWHHUKH, BiJ SKUX 3aJIeXKUTh aACOpOLIHI MpoIecH Ha
PYXOMHX Ta HEPYXOMHUX MEXax MOJLLy ¢as;

- TIOSICHIOBAaTH METOJIUKHU BU3HAYCHHS MMOBEPXHEBUI HATAT PO3UMHIB,

- kiacugikyBaTu aJcopOeHTH;

- TPaKTyBaTH HAWBAKJIMBIII MOHITTS aACOpPOIis 13 PO3UHUHIB €JIEKTPOIITIB Ta
3aKOHOMIPHOCTI, III0 OMHUCYIOTH ii epeoir;

- aHami3yBaTHM YMHHUKH, BT SKUX 3aleKUTh aJCcOpOIlis 13 PO3YMHIB
CJICKTPOJIITIB;

- TpaKTyBaTU HaWBaXJMBIIII TOHATTS XpoMarorpagiyHoro MeETOoay Ta
KJacu(iKyBaTH METOJY 32 TEXHIKOIO BUKOHAHHS 1 MEXaH13MOM IPOIIECY;

- aHaNI3yBaTH YMHHHUKH, BIJ] IKMX 3aJI€KUTh XpoMaTtorpadiuHe po3IiJICHHS;

- TIOSICHIOBAaTH METOJMKM BH3HAYATH PEUYOBHMHH 13 CyMimIled MeETOJIOM
xpomaTtorpadii.



3. IPOIT'PAMA HABYAJIbHOI JUCIHUILIIHA

3microBuii moayan 1. CopOuiiini npomecu Ta IX TeopeTHYHe
OOI'PYHTYBAHHSI.

Tema 1. Copbyitini npoyecu, ix knacughixayis. Pisnsannus aocopoyii.

CopOrris. AOcopOrisi. AncopOirisi: OCHOBHI TMOHSITTS Ta BU3HAYCHHS.
AncopOriiina B3aemogis. AjacopOuiiiHi cunu. Hecneumdiuna 1 cnernudivyHa
aacopOmis. ®di3muna Ta XimiuHa ancopOmis. PiBasHHsS ['enpi 1 Jlenrmropa.
Ancop6uis cymimi rasis. Tepmoaunamiune piBHsHHS ancop6iii [166ca.

Tema 2. Teopii aocopbuyii.

Teopiss monomonekynsapHoi ancop6Ouii Jlenrmiopa. PiBHsSHHS 130TepMu
ancopOuii Jlenrmiopa, HOro BHUBEACHHsS 1 aHami3. Teopis MOJIMOJEKYJISIPHOI
ancopOuii (BET, ITonsui). KomnbioTepHa 00poOka eKCiepuMEHTAIbHUX JaHUX 3
BUKOPHUCTAHHSAM TEOPETUIHHUX MOIEIICH.

Tema 3. Tennoma aocopbyii. I3omepma adcopbyii, nemns cicmepesucy.
Pignanusa aocopoyii.

Tennora agcopOuii, i 3amexHiCTh BiJ OyJOBH aicOpOEHTY Ta ajacopoary.
[3oTepmu anmcopOiii raziB. Tumnu 130TepMm aacopOIi, kiaacudikaiis Ta 3B’ 530K 3
OyZ10BOIO ajicopOeHTy Ta ajfcopOary. Tumnu nerenp ricrepesucy, ix Kiacudikarris.
Piusiaas ['enpi-®Dpeiinanixa, Jlearmiopa, BET 1 BU3HaueHHS MUTOMOI MOBEPXHI
0 €MHOCTI MOHOIIapy, mojaeni ne bypa, Ximna-ne bypa, 1 ®pymkina-Daynepa-
['yrrenreiiMa ta iXx BAKOPUCTAHHS.

Tema 4. Kinemuxa copoyii.

PiBHOBara i kineTuka copOiiii. Bume po3mipy mop copOeHTIB Ha aacopOIito
mapiB  mpu  pi3HOMY THUCKYy. Teopis 00’€MHOro 3aloOBHEHHS MIKPOIIOP.
CenexTuBHICTh ancopOrii. ExcreprMeHTanbHI METOAM BHU3HAYEHHS aacopOIlii.
AJicopOrtisi cyMillieid, po3paxyHoOK aacopOilii O1HApHUX CyMIIlIed Ha OCHOBI Teopii
Jlenurmiopa. BuznauenHst koedimieHTiB po3nojainy. ExcriepuMeHTalibHe BUBUEHHS
KiHeTUKkH copOuii. KiHeTuuHi KpuBI Ta pIBHAHHS KIHETUKH  aJcOpOIlii.
Koedimientn nudysii.

Tema 5. A0copbyis na meepoe mino i3 eazy ma po34uHy.

AgncopOrii Ha Mexi TOAUTY TBEpJAE TUIO-ra3 1 TBEpPAE TIJO-PO3UHUH.
ExcnepuMeHTanbHe BU3HAYEHHS aJcoOpOIlii Ha IUX Mexax mojaury. Emmipuune
piBHsIHHSA ancopOuii Dpeiinaiixa, HOro mMpakTU4YHE 3acTOCyBaHHsS. DakTOpH, IO
BIUTMBAIOTH Ha aJICOPOIIif0 Ta31B 1 PO3YMHEHUX PEYOBHH.

3micToBuii Moayab 2. CopOeHTH, iX BJIACTHBOCTI Ta 32CTOCYBAHHA.

Tema 1. Xapaxmepucmuku copbeHmia.

[Tutoma noBepxus. [lopysaticts. Knacudixkaris nop 3a posmipamu (FOITAK).
3B'A30K MDK TUIIaMH MartepiaiiB Ta TUMamMu mop B HUX. CHIBBIIHOIIEHHS MIXK
MIMTOMOIO MOBEPXHEI0 Ta po3Mmipamu yacTok. [IpaBuiio 3piBHIOBAHHS MOJSPHOCTI
(IT.O. PeGinnmep). T'impodinbHi 1 TiapodoOHI amcopbenTu. Mikpomnopu Ta
Mmesonopu. Teopis [yOiHiHa.

Tema 2. Memoou oocnioscenms copbenmis.



Mertoan BHU3HAYEHHS MUTOMOI MOBEPXHI Ta PO3MOILIY TOp 3a PO3MipaMH.
Metoau BU3HAYEHHSI CTPYKTYPHUX BJIACTHBOCTEN COpOeHTIB. TepmoaecopOIriiiHi,
MOTEHIIIOMETPUYHI Ta CHEKTPaJibHI METOJIM BHUBYEHHS XIMIYHUX BJIACTUBOCTEH
MOBEPXHEBOTO 1IaPY BYIJICLIEBUX COPOCHTIB.

Tema 3. Knacugirayis, 6yooea, MapKy8anHs, OMPUMAHHs Ma 3ACMOCYBAHHS
cunikazenis.

Crpyktypa 1 (i3UKO-XIMIYHI BJIACTUBOCTI CHJIIKaresiB. XiMidHa IMPUPOJA,
OyzoBa, MOpyBaTa CTPYKTypa Ta XiMisi TOBEPXHi cuiikaremiB. [ panynomeTpuaHuit
CKJIaJl, HACWUIHA TyCTHWHA, MeEXaHI4YHa MINHICTh. MeToau  XIMIYHOTO
monu(ikyBanHs KpemHe3eMmiB. Kiacudikailisi, OCHOBM MapKyBaHHS, MapKu
npoMucioBux cuiikaremB. Cramli oTpumaHHs cuiikareniB. [Ipomuciose
OTpUMaHHS TpaHyJIbOBAHMX CHJIIKArediB. 3acTOCyBaHHS pI3HHX  Mapok.
3actocyBaHHs cujikareniB y xpomatorpadii. BuxopucraHHs cuiikareiiB Aiis
PIIIEHHS €KOJIOTTYHUX MPOOJIEM ChOTOEHHS.

Tema 4. lonimu.

Opraniuni  1onitu.  Kiacudikamis — ioniTiB.  loHHu#t  obmiH  Ta
KOMIUIEKCOYTBOPEHHsI. MeToau ojepkaHHs opraHidyHux ioHiTiB. lleomitu abo
MonekysipHi cuta. Ckimaa, OyaoBa, 30BHINIHIA BUIVISIA MiHEpaay II€oJIiTa.
[Ipuponni Ta cuHTeTHYHI 1eodiTH. CTpyKTypa Ta anacopOIiiiHl MOPOKHUHU
CUHTETHMYHMX I11eofiTiB. Kracudikaiiss CHHTETMUYHMX LEOJITIB. AJCOpOIs Ta
10HHMI OOMIH Ha 1eomitax. MoJeKyJsipHi Ta 10HHO-CUTOBI €(peKTH. 3aCTOCYBaHHs
IIEOJIITIB JJIs PIIIEHHS Cy4YaCHUX €KOJOTTYHUX MPoOIIeM.

3micToBuii Moayab 3. Byriienesi copoeHTH.

Tema 1. Axmueosane @yeinns: (Hi3UKO-XIMIYHI 6AACMUBOCMI, 00EPIHCAHHS,
3acmocy8anisi.

Buznauenns, kpuctanorpadiuHa CTpPyKTypa, 30BHIIIHS TOBEPXHs, CUCTEMa
BHYTPIIIHIX TOp, PO3MIPH IMOP Ta PO3MOALT TMOP 3a pajlycaMH y aKTUBHOMY
Byriut. EneMeHTHUN cKi1aJ akTUBHOTO BYTUUIA. XIMIYHUM CKJIaJ Ta BIACTHUBOCTI
MOBEPXHEBUX OKCHIIB. [oHOOOMIHHI BJIACTUBOCTI BYTUIbHOI MOBepxHi. OKHCHEHE
aKTUBHE BYT'ULIsl. MeTOIM OKMCHEHHS BYT1JIBHOI MoBepxHI. OCOOIMBOCTI a30T- Ta
CIPKOBMICHOT'O aKTUBHOTO BYT1JLJIA.

AncopOrifina 37aTHICTh. AjcopOIlist piivH, Ta3iB (MapiB), MIKPOJIOMIIIOK.
CenextuBHa ancopOiis. KarioHo- Ta anioHooOMiHHA emHICTh. Katamitnuna
aKTUBHICTh. OKHUCHO-BITHOBHMI Ta KHCIIOTHO-OCHOBHUHW Kartami3. OKHCHO-
BiTHOBHA Mis. EnexkTpoximiuHi mporecu 3a yYacTI0 aKTUBHOTO BYTIJLISA.
Enexkrponononopna (GyHKIIS ByTJIbHOT MaTPHUIL.

®opmu Bumycky akTuBHOro Byriyuii. Kiacudikaiiss akTHBHOrO BYTULIS 3a
dbopMor0 Ta PO3MIPOM YACTOUOK. 3arajbHa KiaacHQiKaIis TPOMUCIOBOTO
akTUBHOTO BYruuis. OCBIT/IIOIOYE, peKynepalliiiHe Ta ra3oBe aKTUBHE BYTULIS —
BJIACTUBOCTI, BUMOTH, MapKU, TEXHIYHI XapaKTEPUCTUKH.

CupoBuHHa 0a3za. 3arajgbHi OIPUHIIMIM TEXHOJIOT1M BUPOOHMIITBA aKTUBHOIO
BYTUUIs. XIMIYHE Ta MApora3oBe aKTUBYBaHHA. BIUMB BUXIAHOI CHUPOBMHHU Ha
BJIACTUBOCTI BUPOOJEHOro copOeHTy. IlopiBHsIIbHA XapaKTepUCTHKA aKTUBHOIO
BYT'UJLISI, III0 OJIEP’)KaHO HAa OCHOBI Pi3HOI CHUPOBHHHU. AmnapaTypHe OdOpMIICHHS
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nmporieciB akTuByBaHHsS. [ledi akTuBamii — 00epTOBI, IMIaxXTHI, OaraToOIMOJIMYHI,
PEaKTOPH KUILISYOro 1apy.

Tema 2. Bnaus npupoou cuposunu, ymMos KapOouizayii, axmueayii ma
MOOUQIKYBAHHS HA XAPAKMEPUCUKY 8Velleye8UX COpOeHmIB.

CyugacHe wmiclie ByTJIeIIeBUX MaTepialiB B HayIll Ta TexHosorii. Knacudikaris
Ta BJIACTMBOCTI BYIJICIIeBUX HaHoMaTtepiaiiB. CTPYKTypHI Ta XiMiuHI BIaCTUBOCTI
BYIUICIICBUX COpPOEHTIB, OJEPKaHUX 3 Ta30MoAiOHOI, PIAKOi Ta TBEPAOi
BYTJICI[bBMICHOT CHPOBHHH.

BmnuB Temmeparypu Ta IIBHAKOCTI HarpiBy mnpu KapOoHizamii 1 yMOB
aKTUBaIlli BYIJeleBOi CHPOBMHM Ha BIIACTUBOCTI BYIJIELEBUX COPOEHTIB.
['padituzoBani Ta HerpadiTU30BaHI BYIJICLIEBl MaTEpialiu.

MeTtoau poO3BHHEHHS MHUTOMOi TIOBEPXHI Ta TMOPHUCTOCTI BYIJICLEBUX
copOenriB. OpepkaHHS ME30MOPUCTHX BYyIJeUeBUX MarepianiB. IlopiBHAHHA
piako- Ta razodazHux MeTo/1B MOAM(IKYBaHHS IMMOBEPXHI BYTJIELIEBUX COPOEHTIB.
Bnime  ymoB MomudikyBaHHS Ha TPUPOAY 1 BIACTHUBOCTI MPUIIECTUICHUX
noBepxHeBuX rpyn. CeneKTUBHICTh METOJIUK BBEIEHHSA TIeTepoaToMiB B
NMOBEPXHEBUI 1Map ByrjeueBux MarepianiB. [lepcnekTBM BUKOpPUCTaHHS
BYIUICIICBUX MAaTepialiB y MEIMUIIUHI.

Tema 3. AOcopoyitini ma xamanimudti 61ACMUBOCMI 8y2leyedux copOeHmia.
Pecenepayis akmueosanozo yeinis.

AncopOuist KaTioOHIB MEpexigHUX MeTaliB. BIIMB MOBEpXHEBUX TPyl Ha
ancopOmito. AxacopOuis po3unHHUKIB. BmnmuB rimpodobizamii moBepxHi Ha
ancopOuito. MonudikoBani Byrienesi Hocli. 3aCTOCyBaHHs BYTJICLIEBUX COPOEHTIB
B OKHCHO-BIJIHOBHUX Ta KHCIOTHO-OCHOBHHUX Ipolecax. Brums moaudikyBaHHs
Ha KaTaJiTUYHI BIACTUBOCTI Ta TEPMIUHY CTIHKICTh BYIJICLIEBUX COPOEHTIB.

Crocobu Ta 0COOJMBOCTI pereHepamii akTUBHOrO Byruwis. Tepmiune
peakTUBYBaHHS  BYIUICIIEBUX  COpOEHTIB:  ocoOymBOCTi,  ymoBH. Ileui
peaKTUBYBaHHS: 00E€PTOBI, MOBEPXOB1 OAraTONOJNYHI, PEAKTOPU KUILIAYOTO IIapy.
PeakTuByBaHHS TpaHyJbOBAHOTO Ta IMOPOIIKOBOI'O AKTUBHOIO. YCTAaHOBKH IS
peaKkTUBYBaHHS aKTUBHOIO BYTULIS. EKONOTIYHMNA KaTaji3, OCHOBHI HaIpSIMKH
PO3BUTKY.

3micToBuii Moayan 4. CopOeHTH MeIUYHOIO0 Ta €KOJOriYHOro
NpU3HAYEHHS

Tema 1. Knacughikayis, eracmusocmi i 3acmocy8auHs COpOeHmis
MeOUUHO20 NPUSHAYEHHS

IcTopis 3acTocyBanHs copOeHTIB B MemunmHi. Kmacudikaris, XiMiqHUMA
CKJIa/1 1 BUMOTH JI0 COPOEHTIB MEIUYHOTO MPU3HAYCHHSI.

Entepocopbentn Ha OCHOBI mpuponHux MarepiamiB. OnepikaHHS,
BJIACTUBOCTI, 3acTocyBaHHsA. MexaHi3mMu Jii  eHTepocopOeHTiB. CopOiiitHo-
JeToKcHKalliitHa 1is. Byrienesi copoeHTu. Meroau oaepskaHHs Ta (i3UKO-XIMIUHI
BJIACTUBOCTI BYTJICIIEBUX €HTEPOCOPOESHTIB.

EnTepocopOeHTH Ha OCHOBI JI0KCHUTY KPEMHIIO Ta OPraHOCHIIOKCAHIB.

EnTepocopOeHTH Ha OCHOBI aTFOMOCHJTIKATHUX Ta TJIMHUCTUX MaTepiajiB.



Entepocopbent Ha OCHOBI 0lOmoOMiMepiB Ta CHHTETHUHUX OPTraHIdYHHX
oJIiMepiB.

[Tonsarts mpo remocopoOItito. I'emocopbenTu. AncopOiiiina Tepamis Ta ii
NEPCIEKTUBHU PO3BUTKY.

Tema 2. Knacugixayis, enacmueocmi i 3acmocysaHHs copOeHmis
€KO0I02IYHO20 NPUSHAYEHHS

Knacudikaris, XiMIiYHME CKJIaJ 1 BUMOTH JI0 COpPOEHTIB €KOJOT14HOIO
npusHaueHHsA. MexaHi3MH [ii COpOEHTIB €KOJIOTiuHOro mnpu3HayeHHs. OCHOBHI
METOJY CHHTE3Y COPOCHTIB 3 ypaxyBaHHSIM MOTPeO ChOTOICHHS.

Buxopuctanuss copOeHTIB  ekosoriuHoro mnpusHadeHHs. CopOuiiine
OYHIIEHHS BOJHUX CTOKIB: TEXHOJIOT1sI, COPOCHTH Ta iX pereHeparris.

CopOr1riitHi METOIM OYMCTKYU Ta30BUX BUKHIB. COpOITiiHI METOIM JTIKBIIaITii
Ha(TOBUX BWJIMBIB: TEXHOJOTIYHA CXeMa, BUMOTH JO COpPOEHTIB, OCOOJMBOCTI
BUKOPHUCTAHHS PI3HUX BUIB COPOEHTIB.



4. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHU
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3micToBuii MoayJab 1. CopOuiiiHi mpouecu Ta iX TeopeTH4YHE OOIPYHTYBAHHSI.
Tema 1. CopOuiiini mnpomecu, ix Kiacudikarlis. 1 )
PiBHsiHHS ancopOii.
Tewma 2. Teopii amcopOrii. 1 3
Tema 3. Temnora ancop6buii. I3orepma aacopOuii, > 1115
netis ricrepesucy. PiBHsHHS aacopOii.
Tema 4. Kinetuka copouii. 2 5
Tema 5. Ancopbiis Ha TBepAe TUIO 13 Ta3y Ta ) 115
PO3YMHY.
PazoM 3a 3mMicTOBUM MOJTysieMm 1. 8 2120
3micToBuii Moayb 2. CopOeHTH, iX BJACTHBOCTI Ta 32CTOCYBAHHS.
Tema 1. XapakTepucTuku COpOEHTIB. | 5
Tema 2. Metoau nociiKeHHsI COPOCHTIB. I |15
Tema 3. Knacudikamis, OyaoBa, MapKyBaHHS, | )
OTPUMAHHSI Ta 3aCTOCYBAHHS CHJIIKAreiB.
Tewma 4. loniTu. 1 |13
PazoM 3a 3MiCTOBUM MOJTyJIEM 2. 4 12115
3micToBuii MoayJab 3. Byriienesi copoeHTH.
Tema 1. AxrtuBOoBaHe BYriuia: (Pi3UKO-XIMIYHI ) 5
BJIACTUBOCTI, OJICP>KaHHS, 3ACTOCYBAHHSI.
Tema 2. BmimB OpUpoAM  CUPOBHHH, YMOB
KapOoHizalii, akTuBamii Ta Moau(dikyBaHHS Ha 2 115
XapaKTEPUCTUKHU BYTJICLIEBUX COPOEHTIB.
Tema 3. AncopOrifiHi Ta KaTaJiTUYHI BJIACTUBOCTI
BYIUICIIEBUX COpOEHTIB. Perenepailis akTUBOBaHOTO 2 |1]5
BYT1JLIA.
Pa3zowm 3a 3mMicToBEM MOyNieM 3. 6 |2 |15
3micToBuii Moayab 4. CopOeHTH MeIMYHOT0 TA €KOJIOTTYHOI 0
NpU3HAYEHHS
Tema 1. Knacudikartis, BMacTUBOCTI 1 3aCTOCYBaHHS ) 15
COpOEHTIB MEJIMYHOTO NMPU3HAYEHHS.
Tema 2. Knacudikarrisi, BIaCTUBOCTI 1 3aCTOCYBaHHS > 1115
COpOEHTIB €KOJIOTTYHOTO TPU3HAYCHHSI.
Pa3oM 3a 3MicTOBUM MOJTysiEM 4. 4 12110
Bceworo: 90 |30 22 |8 |60

10



5. TEMU CEMIHAPCBKUX 3AHSATDH

Ne

Has3Ba temn

KinpkicTh
TOJIUH

3micToBuii Moayab 1. CopOuiiiHi mpouecu Ta iX TeopeTH4YHe OOIPYHTYBAHHSI.

1. | Temmora ancopOrii. [3otepma ancopOIlii, MeTyIs TICTEPE3UCy. |
PiBHsiHHSA ancopOirii.

2. | AncopOriis Ha TBEpE TUIO 13 Ta3y Ta PO3UUHY. 1
3micToBuii MoayJb 2. CopOeHTH, iX BJIACTUBOCTI Ta 32CTOCYBAHHSI.

3. | Meroau nocnipkeHHs COPOCHTIB. 1

4. | loniTu. 1

3micToBuii Moayab 3. Byriienesi copoeHTH.

5. | BoiuB mpupoau CHpOBHHHM, YMOB KapOOHi3allii, akTHBAIll Ta 1
MOIM(IKyBaHHs HA XapaKTEPUCTHKH BYTJICIIEBUX COPOCHTIB.

6. | AxcopOuiiiHi Ta  KaTaliTHMYHI  BJIACTUBOCTI  BYTJICIIEBUX 1
copbOenTiB. Perenepailis akTHBOBaHOTO BYT1JLJIS.

3micToBuii MoayJb 4. CopOeHTH MeIMYHOT0 Ta €KOJOTiYHOr0 NPU3HAYeHHS

7. | Knacudikariiss, BIacTUBOCTI 1 3aCTOCyBaHHS  COpPOEHTIB 1
MEJIMYHOTO MPU3HAYCHHSI.

8. | Kmacudikamisi, BIacTHBOCTI 1 3aCTOCyBaHHS  COPOEHTIB |
€KOJIOT1YHOTO MPU3HAYEHHSI.
Bcroro roguu: 8
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6. CAMOCTINHA POBOTA

Ne

Has3Ba temn

KinpkicTh
TOJIUH

3micToBuii Moayab 1. CopOuiiiHi mpouecu Ta iX TeopeTH4YHe OOIPYHTYBAHHSI.

1. | CopOuiitHi mporiecH, ix knacudikaris. PiBHsHHS agcopOii. 2

2. | Teopii ancopOrii. 3

3. | Tenmora aacopOmii. [3orepma amcopOrrii, meTis TiCTepe3ucy. 5
PiBHstHHS ancopOii.

4. | Kinetuka copOiiii. 5

5. | AacopOrist Ha TBEpE T1JI0 13 Ta3y Ta PO3UUHY. 5
3micToBuii Moayab 2. CopOeHTH, iX BJACTHBOCTI Ta 3aCTOCYBAHHS.

6. | XapakTepucTUKu COPOCHTIB. 5

7. | MeTtoau nocmikeHHs! COpPOEHTIB. 5

8. | Knacudikamisi, OymoBa, MapKyBaHHS, OTpUMaHHS  Ta 2
3aCTOCYBaHHS CUJIIKAreiB.

9. | loniTu. 3

3micToBuii MoayJb 3. Byriienesi copoeHTH.

10. | AktuBOBaHe BYriuis: (Hi3MKO-XIMIYHI BIACTUBOCTI, OJEPIKAHHS, 5
3aCTOCYBAHHSI.

11. | BB mpupoau CHUpOBHHM, YMOB KapOoOHi3allii, akThBaiii Ta 5
MOIM(IKyBaHHs HA XapaKTEPUCTUKH BYTJICIIEBUX COPOCHTIB.

12. | AncopOriifHi Ta  KaTaJiTHYHI  BJIACTUBOCTI  BYTJIELEBUX 5
copOeHTiB. PereHnepaiiisi akTHBOBAaHOT'O BYT1JIJISI.

3micToBuii MoayJab 4. CopOeHTH MeIMYHOT0 Ta €KOJOTiYHOr0 NPU3HAYeHHS]

13. | Knacudikarisi, BIaCTHBOCTI 1 3aCTOCYBaHHA COpOCHTIB 5
MEJIUYHOTO MPU3HAYCHHS.

14. | Knacudikariisi, BJIaCTUBOCTI 1 3aCTOCYyBaHHS  COpPOCHTIB 5
€KOJIOT1YHOTO MPU3HAYEHHSI.
Bceroro roau: 60
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7. METOIN HABYAHHSA

CnoBecHI METOAM: TOSCHEHHS, 1HCTPYKTaX, PO3MOBiAb, JeKIis, Oeciga
(penpolyKTHBHA, €BPHCTHYHA, KaTexi3WCHa), caMocCTiiiHa poboTa 3
MIJPYYHUKOM, OOTOBOpPEHHsI MpoO0JeM, HaBUYaJbHI AUCKYCIi, MO3KOBHI
IITYPM, KeHC-METO/IH, TECTyBaHHS, TIEpeXpecHa IEpPeBipKa 3HaHb;

Haouni: meron umocTpamiid (cxemu, TaOmuill, rpadikd, TOIIO), METO
JEMOHCTpAIIiH (TPUIaIiB, TOCHTI/IB, TEXHIYHUX YCTAHOBOK, B0 iIbMIB);
MeTo/ IHCTpYKTYBaHHS;

PenponykTuBHi METOJIH: MOSICHIOBAJIBHO-1JTIOCTPATUBHUM,
BiJITBOPIOBAJIbHHIA;

[IpoGneMHO-TIONIYKOBI ~ METOAM  HaB4YaHHS  (IpoOJeMHUl  BUKIAS,
EBPUCTUYHHM, TOCITITHUN).
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8. PO3IIO A1 BAJIIB, AKI OTPUMYIOTH ACITIPAHTH

[ToTouHe TECTyBaHHS Ta caMOCTiiiHa poboTa [Tlincym | Cyma
KOBUU
TECT
(icruT)
3micToBHI 3micToBHI 3micToBHI 3micToBHI
Moayas | MOAYJb 2 MOAYJb 3 Moayisb 4 100 100
T1|T2|T3|T4|T5|T1|T2|T3|T4|T1 |T2 | T3 |T1 |T2
8 |8 |8 |8 |7 |8 |8 |8 |7 |6 6 6 6 6
HIKAJIA OOIHIOBAHHS: HAINIOHAJIBHA TA ECTS
Cywma OauniB 3a Bci Buau | OLiHKH OrriHKa 3a HAI[IOHAJBHOIO IIKAJIOK0
HaByaybHOI AisbHOCTI | ECTS JUISL 1ICTIUTY IS 3aJTKY
90-100 A BIJIMIHHO
80-89 B nobpe
70-79 C 3apaxoBaHO
65-69 D 3a10B1JILHO
60-64 E
35-59 FX HE3aJJ0BUIBHO 3 HE 3apaxoBaHo 3
MO>KJIUBICTIO MOKJIUBICTIO
MOBTOPHOTO CKJIAJIAHHS | IOBTOPHOTO CKJIAJIAHHS
0-34 F HE3aJI0BUTHHO 3 HE 3apaxOBaHoO 3
000B’ I3KOBUM 000B’ I3KOBUM
MOBTOPHUM BUBYEHHSIM | MOBTOPHUM BHUBUYEHHSIM
JTUCLUILTIHA JIUCILUILIIHA
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9. METOANYHE 3ABE3IIEYEHHSA

HaBuajabHO-METOMUYHUI KOMIUICKC BHUBUYCHHS JHCHUILIIHA BMIIIye poOody
porpamMy HaBYaJIbHOI JUCIUILTIHK, IPOrPpaMy HaBYAJIbHOI JUCIHUILTIHA, KOHCTICKT
JEKIN 3 Kypcy, eK3aMeHalliiiHi OuleTH, mpe3eHTallii, CTBopeHi 3acobamu Power
Point, nmporpamu aia aHanizy aacopOIIMHMX JaHUX, €KCIIEPUMEHTAIbHI JIaHl 1o
azcopOI1ii 3 Ta30BOI0 Ta PIJIKOTO CEPEAOBUIIA HA PI3HUX MaTepianax.

Jlnst MeToaudHOTO 3a0e3MeyeHHsT JISKIIHHOTO TMPOIECY BUKOPHCTOBYIOTHCS
JOIIKKA 13 3amucoM Kpeipoo Ta QuomactepoM, HOYTOYK, MyJIbTUMEIIMHUNA
MIPOEKTOP, JIa3epHA BKa3iBKa.

15



EK3AMEHAIIAHI BVIETA

EK3AMEHAIINHWUHA BIJIET Ne 1

1. CopOmisa. Ao6copOitis. AacopOlisi: OCHOBHI TOHSTTS Ta BH3HAYCHHS.
AncopOriiina B3aemogis. AjacopOuiiiHi cunu. Hecneumdiuna 1 cnernudivHa
ancopOris. di3uyHa Ta XiMidyHa aACOPOLis.

2. CtpykTypa 1 (i3UKO-XIMI4HI BJIACTUBOCTI CHIIKareniB. XiMiuHa MPHUPOJA,
OynoBa, mopyBara CTPyKTypa Ta XiMisi TIOBEpPXHi cuiikaremiB. [ panynomerpuaHuit
CKJIaJl, HACWUIHA TyCTHWHA, MeEXaHI4YHa MIOHICTh. MeToau  XIMIYHOTO
MOIM(DIKyBaHHS KPEMHE3EMIB.

3. Busnauenns, kpuctanorpadiyHa CTPyKTypa, 30BHIIIHS MOBEPXHS, CUCTEMA
BHYTPIIIHIX TOp, PO3MIPH IMOP Ta PO3MOALT IMOP 3a pajlycaMH y aKTUBHOMY
Byriun. EneMeHTHU CKi1ag akTUBHOTO BYTUUIA. XIMIYHUM CKJaJ Ta BIACTHUBOCTI
MTOBEPXHEBUX OKCH/IIB.

EK3AMEHAIINHWUHA BIJIET Ne 2

1. Knacudikariiis, OCHOBM MapKyBaHHS, MapKd MPOMMCIIOBUX CHJIIKAreiB.
Cramii otpumanHs cwmikareniB. [IlpoMucioBe OTpUMaHHS TpaHyJIbOBAHHUX
CUIIKaremiB. 3acTOCYyBaHHS pI3HUX MapoK. 3acTOCyBaHHS CHJIIKaremiB Yy
xpomatorpadii.

2. loHOOOMiHHI BIACTUBOCTI BYT'JIbHOT NOBepxHi. OKUCHEHE aKTHBHE BYT1JLIA.
MeToau OKHMCHEHHSI BYTUIbHOI mMoBepXHi. OCOOIMBOCTI a30T- Ta CIPKOBMICHOTO
AKTUBHOTO BYT1JIJIS.

3. lleomitu abo wmosekynspHi cuta. Ckian, OyaoBa, 30BHINIHIA BUTIISI
MiHepaiy 1eoiTa. [IpupoaHi Ta cuHTeTHuHi 1eoaitTiu. CTpyKTypa Ta aacopOIiiiiti
MOPOKHUHU CUHTETHYHUX 1eoniTiB. Kiacudikaiiss CHUHTETUYHUX II€OJIITIB.
AgnicopOrtisi Ta i0HHUN OOMiH Ha 11eosiTax. MoJeKyspHI Ta 10HHO-CUTOBI €(eKTH.
3acTocyBaHHS 1ICOJIITIB.

EK3AMEHAIIAHWM BIJIET Ne 3

1. Opraniyai  ionitu. Kiacudikamis — ioHiTiB. loHHMEE  00MIH  Ta
KOMIUIEKCOYTBOpEHHS. MeToau oep >kaHHs OpraHIiYHHUX 10HITIB.

2. PiBasaHs D'enpi 1 Jlenrmiopa. AxcopOiisi cymimni rasziB. TepMoanHaMiuHe
piBHsHHA angcopOuii [160ca.

3. AncopOmiitHa 37aTHICTE. AJCOpOIlis piauH, Ta3iB (MapiB), MIKPOIOMIIIOK.
CenextuBHa ancopOris. KarioHo- Ta anioHooOMiHHA emHICTh. Katamitnuna
akTUBHICTh. OKHCHO-BITHOBHHI Ta KHCIIOTHO-OCHOBHUHM Kartami3. OKHCHO-
BiJIHOBHA Jisf. EJeKTpoxXiMiyHI TIPOIECH 3a YYacTIO aKTUBHOTO BYTULIA.
EnextponoaoHopHa QyHKIlISI ByTUIbHOI MATPHIII.

EK3AMEHAIINHWUHA BIJIET Ne 4
1. ®opmu Bumycky akTuBHOTrO BYriuisa. Knacudikariiss akTMBHOTO BYTULIS 3a
dbopMOI0O Ta PO3MIPOM YACTOYOK. 3arajibHa Kiacudikaiiss MTPOMHUCIOBOTO
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akTUBHOTO BYriwia. OCBIT/IIOIOYE, peKymepaliiiHe Ta ra3oBe aKTUBHE BYTULIS —
BJIACTHBOCTI, BUMOTH, MAPKH, TEXHIYHI XapaKTEPUCTUKH.

2. Tlonsarts npo remocopOitiro. 'emocopOenTu. AncopOiiiiHa Tepamis Ta ii
MIEPCIIEKTHBH PO3BUTKY.

3. Teopis MoHOMoONeKyIsipHOI ancopOIi Jlenrmiopa. PiBHsSHHSA 130TepMu
aacopOuii Jlenrmropa, ioro BuBeAeHHs 1 aHami3. Teopis MOJIMOJEKYISIPHOI
ancopo6mii (BET, [TomnsHi).

EK3AMEHAIINHAM BLIET Ne 5

1. EnTtepocopOeHTH Ha OCHOBI JIOKCHAY KPEMHIIO Ta OPraHOCHIIOKCAHIB.
EntepocopOeHTH Ha OCHOBI aTIOMOCHJIIKATHUX Ta TJIMHUCTHUX MaTepiaiB.
EntepocopOenTy Ha OCHOBI 010MOIMEPIB Ta CHHTETUUHUX OPTraHIYHUX TOJIMEPIB.

2. CupoBuHHA 0a3a. 3arajibHi TPUHIIAIN TEXHOJIOT1 BUPOOHHUIITBA aKTUBHOTO
Byrijuig. XiMiuyHE Ta IMapora3oBe aKTUBYBaHHS. BIUMB BHUXiTHOI CHUPOBHHH Ha
BJIACTHBOCTI BUPOOJIEHOTO copOeHTy. [lopiBHsIbHA XapaKTEpPHCTHKA aKTHBHOTO
BYT'UJLISI, IIIO OJIEP’)KAaHO HA OCHOBI Pi3HOI CHUPOBHHHU. AmnapaTypHe OhOpMIICHHS
nporieciB akTuByBaHHs. [ledi akTuBaiii — oO0epTOBIi, IIAaxXTHI, 0araTOMOJIMYHI,
PEaKTOpH KUTUISYOTO IIapy.

3. Temnora amcopOiiii, i 3anexHICTh BiJl OyJOBH aJCOpOCHTY Ta ajacopoarty.
[3otepmu ancopOuii razi. Tumm i3otepm aacopOiii, knacudikaiis Ta 3B’SI30K 3
OymoBorO aacopOeHTy Ta azcopOaTy. Tumnu merens TicTepesncy, iX Kiacugikairis.
PiBusiaus ['enpi-®peiingnixa, Jlenrmiopa.

EK3AMEHAIINHAN BUIET Ne 6

1. CyuacHe Miclie ByTJelieBUX MaTepiaiiB B HayIli Ta TexHozorii. Knacudikaris
Ta BJIACTMBOCTI BYIJICIIeBUX HaHoMaTtepiaiiB. CTPYKTypHI Ta XiMiuHI BIaCTUBOCTI
BYIUICIIEBUX COpPOEHTIB, OJEPKaHUX 3 Ta30MoAiOHOI, PIAKOi Ta TBEPAOi
BYTJICLIbBMICHOT CUPOBHUHH.

2. BET 1 BU3HaueHHs MUTOMOI MOBEPXHI MO €MHOCTI MOHOIIAPY, MOJEHI e
bypa, Xinna-ne bypa, 1 ®pymkina-®daynepa-I'yrrenrelima ta iX BAKOPUCTaHHS.

3. EHTepocopOeHTM Ha OCHOBI NPUPOJHUX MatepiamiB. OnepxKaHHS,
BJIACTUBOCTI, 3acToCyBaHHsA. MexaHi3mMu Jii  eHTepocopOeHTiB. CopOiiitHo-
JeToKcuKailiitHa ais. Byrnenesi copOentu. Meroau ogepxaHHs Ta (pi3UKO-XIMIUHI
BJIACTUBOCTI BYTJICIIEBUX EHTEPOCOPOCHTIB.

EK3AMEHAIINHAN BIET Ne 7

1. PiBHOBara i kiHeTuka copo6iii. Brumus po3mipy mop copOeHTIB Ha aacopOIlito
mapiB  mpu  pi3HOMY THUCKYy. Teopis 00’€MHOro 3aloOBHEHHS MIKPOIIOP.
CenexkTuBHICTB ancopOiiii. ExcriepuMeHTanbH1 METOIM BU3HAUYCHHS aJCOpOITii.

2 BrnimB TemmepaTrypu Ta IIBUJKOCTI HarpiBy Ipu KapOoHi3aiii 1 yMOB
aKTHBallli BYTJIELIEBOI CHPOBMHM Ha BJIACTUBOCTI BYIJICIIEBUX COPOECHTIB.
['paditrzoBani Ta HerpadiITU30BaH1 BYTJICIIEBl MaTepialId.

3. Icropis 3actocyBaHHs copOeHTIB B MemunivHi. Krnacudikamis, XimMigyHUN
CKJIaJl 1 BAMOTH J10 COPOCHTIB MEIMYHOTO MPU3HAYCHHSI.
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EK3AMEHAIINHWUHA BIJIET Ne 8

1. MeTtoaum poO3BHHEHHS MUTOMOI TIOBEPXHI Ta TMOPHUCTOCTI BYTJICHIEBUX
copOenTiB. OpepkaHHsS ME30MOPUCTUX ByTJELEeBUX MaTepianiB. [lopiBHSHHS
piako- Ta razoda3zHUX METOAIB MOJAU(IKYBaHHS HOBerHl BYTJICLIEBUX COpOEHTIB.
Brume ymoB MoaudikyBaHHS HAa TPHUPOAY 1 BIACTUBOCTI MPHUIIEIIIICHUX
noBepxHeBUX Tpymn. CeNneKTUBHICT, METOIWK BBEIEHHS TE€TEPOaTOMIB B
MOBEPXHEBUH IIap BYTJICLIEBUX MaTepiaiiB.

2. AncopOriist cymimei, po3paxyHoK ancopOriii OiHapHUX CyMilield Ha OCHOBI
teopii Jlenrmiopa. Busnaduenns koedimieHTiB po3noauty. ExcnepumMeHTanbHe
BUBYEHHS KiHETUKHU copOrii. KiHeTuuHi KpuBI Ta PiBHSHHSA KIHETUKH aacopOIlii.
Koedimientn nudysii.

3 [IlpaBuno 3piBHtoBaHHs mnoJsspHocTi (I1.O. PeGinnmep). T'impodinbHi 1
riapodoOHi agcopbenTu. Mikpornopu Ta me3onopu. Teopis JlyOiHiHa.

EK3AMEHAIINHWUHA BIJIET Ne 9

1. Ancop6mii Ha MeXi TOAUTYy TBEpJie TIIO-Ta3 1 TBEpAE TUIO-PO3YMH.
ExcnepuMmeHnTanbHe BU3HAUYEHHS afcopOlii Ha LuMX Mexax noxairy. Emmipuune
piBHsIHHS ancopOuii dpeitnaiixa, HOro NMpakTUYHE 3acTOCyBaHHsS. DakTOpH, IO
BIUTMBAIOTH Ha aJICOPOIIif0 Ta31B 1 pO3YMHEHUX PEYOBHH.

2. MeTtoau BU3HA4YEHHS MUTOMOI MOBEPXHI Ta PO3MOJLIY IMOP 3a PO3MIpaMHU.
MeTtoau BU3HaYEHHS CTPYKTYPHHUX BIACTUBOCTEN COPOCHTIB.

3. AzacopOuis KaTiOHIB MEpexXigHUX MeTaniB. BruMB moBepxHEBUX Tpyl Ha
aacopOuiro. AncopOiiss po3unmHHUKIB. BrumB rigpodo6izaiii moBepxHI Ha
azcopOItito.

EK3AMEHAIIAHWUM BIJIET Ne 10

1. Tlutoma mnoBepxHs. Ilopysaricte. Kiacudikaiis mop 3a po3MipaMmu
(FOTTAK). 3B'ss30k  MiX TUNIaMM MaTepiajgiB Ta TUIAMHd TIOp B HUX.
CriBBITHONICHHS MK IIUTOMOIO TMTOBEPXHEIO Ta PO3MipaMU YacCTOK.

2. CopOriifHI METOIM OYUCTKH Ta30BUX BUKHUAIB. COpOIiitHI METOAM JTIKBITaIlil
Ha()TOBUX BWIMBIB: TEXHOJOTIYHA CXeMa, BUMOTH JO COpPOEHTIB, OCOOJMBOCTI
BUKOPHUCTAHHS PI3HUX BHUJIIB COPOEHTIB.

3. Cnocobu Ta 0COOMMBOCTI pereHepauii akTUBHOTO Byruuist. TepmiuHe
pEaKkTUBYBaHHS  BYIVICIIEBUX  COpOEHTIB:  ocoOmuBOCTi, ymoBu. Ileui
peakTUBYBaHHs: 00EPTOBI, MOBEPXOB1 OAraTOMONNYHI, PEaKTOPH KUIUISTYOTO IIapy.
PeakTnBYBaHHS TpaHYJIbOBAHOTO Ta TOPOIIKOBOTO AKTUBHOTO. YCTAaHOBKH IS
pEaKkTUBYBaHHS aKTUBHOTO BYTiJIIS.

EK3AMEHAIIAHWM BIJIET Ne 11
1. Knacudikamis, XIMIYHMH CKJaJ 1 BUMOTH JIO COPOEHTIB €KOJOT14HOIO
npusHavueHHs. MexaHisMu  Jii  COpOEHTIB  €KOJIOTIYHOTO  MPU3HAYEHHS.
Buxopucrtanus copOeHTIB ekoJoriyHoro mnpusHadeHHs. CopOIiiiiHe OYHIIeHHS
BOJHUX CTOKIB: TEXHOJIOTisI, COpPOEHTH Ta iX pereHepartis.
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2. TepmonecopOriiiHi, TUTPUMETPUYHI Ta CHEKTPaJbHI METOIM BHUBUEHHS
XIMIYHHMX BJIACTUBOCTEN IMOBEPXHEBOTO IIapy BYIJICIIEBUX COPOCHTIB.

3. MopaudikoBani ByrjieneBi HoOcli. 3aCTOCyBaHHSI BYTJIELIEBUX COPOCHTIB B
OKHCHO-BITHOBHHMX Ta KHCIOTHO-OCHOBHHX Ipoliecax. BrumB mMoaudikyBaHHs Ha
KaTaTITUYHI BJACTUBOCTI Ta TEPMIYHY CTIMKICTh BYTJICIIEBUX COPOCHTIB.
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