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3araabHa ingopMalis Npo AUCHUITIHY
AHOTAITIS JUCITUTUTIHH.

3HaHHSA OTPUMaHI MiJ Yac BUBYEHHS HAaBYAJIbHOI aucuuiutiau «IloBepxHesi
SBUIIA Ta IUCHEPCHI CHUCTEMU» JO3BOJSIOTh PO3YMITH OCHOBHI 3aKOHH, IO
OMHKCYIOTh BJIACTHBOCTI MIKPOT€TEPOTEHHUX Ta  YJIbTPaAMIKpOTETEPOreHHHUX
CHCTEM, iX MPAaKTUYHE BUKOPHCTAHHS, a TAKOXK MPOBOJUTH OIIHKY HeOe3meuHuX
BJIACTHBOCTEH TaKWX CHCTEM, iX MOBEAIHKY B yMOBaX BHPOOHHUIITBA Ta B YMOBax
BUHUKHECHHSI HAJ3BUYAMHUX cHUTyalii. Takok mMmiaroryBaTd ¢axiBIliB, 3JaTHUX
3aCTOCYBaTH OCHOBHI KOJOimHOI Ximii 1y miaGopy CKJIaaiB IS Jerasarii,
JI€3aKTUBALli Ta IHIIUX METOJIIB CIELIaIbHOI 0OPOOKH.

[Hpopmariis npo HAyKOBO-NEIAroriyHOro(HuX ) npamniBHUKa(iB)

Kipee Omnekcanap OmnekcanapoBud, mnpodecop
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(bakylIbpTeTy ONEpPaTUBHO-PATYBAJIbHUX CHJI, J.T.H.,
JIOIICHT.

M. XapkiB, ByJ1. baBapceka, 7, kabGinet Nel03.
Po6ounit Homep Tenedony — 370-32-93.

E-mail scct@nuczu.edu.ua

IToxxexxna Oe3meka, IUMBIIBHUM — 3aXUCT, XIMIS
PO3YHHIB

ITpodeciitni 3110H0cTi | 'TubOKe 3HAHHS JAHO1 JUCHUTUIIHU

HaykoBa nisuibHicTh 3a | Di3UKO XIMIYHI OCHOBHM IUBUIBHOTO 3aXHUCTy, 1
OCBITHIM KOMIIOHEHTOM | TaCIHHS ITOXKEXK

3aranpHa iH(hOpManis

KoHnrakTHa iHpOpMAaLIis

HayxkoBi iHTepecu

AyAUTOpHI  3aHATTS 3  HABYAJIbHOI  JUCUUIUIIHM  MOPOBOASTHCA  3T1THO
3aTBEPKEHOr0 po3kiady. ENeKTpoHHMI BapiaHT pO3KJIaay pO3MILIYEThCS Ha
caiiti YHiBepcutery (http://rozklad.nuczu.edu.ua/timeTable/group).

KoncynbTamii 3 HaBYaJIbHOI JUCIHMIUIIHU TPOBOASATHCS IPOTATOM CEMECTpY:
mocepean 3 15.30 mo 17.00 B aymurtopii Ne 103. B pa3i momaTkoBoi motpedu
3100yBaya B KOHCYJIbTAIIll Yac MOTOKYETHCS 3 BUKIIAIaueM.

Mera BuUBYEHHS JUCIUIUIIHU: HaJaHHS 3700yBayaM BHUIOI OCBITH
BIJIOMOCTEH PO OCHOBHI 3aKOHU JUCHUILUTIHU «[loBepXHEB1 sBHIA Ta JUCIIEPCHI
CHUCTEMU», BIIACTUBOCTI 30JiB, €MYJbCIi, CyCHEH3ii, aepo30JiB Ta TiH, IiX
MPaKTUYHE BUKOPUCTAHHS, a TaKOX HaJA0aHHS 3HaHb, 110 JOTIOMOXYTh MPOBOIUTH
OIIIHKY HEOE3MEeYHNX BJIACTUBOCTEH TUCIIEPCHUX CHCTEM, iX IMOBEIIHKY B YMOBax B
yMOBaX BUPOOHUIITBA Ta B YMOBaxX BUHHUKHEHHS HAJ3BHYAWHUX CUTyamiil. Takox
OTpUMAaTH 3HAHHS, SIK1 3a0e3Meuarh 3JaTHUX 3aCTOCYBATH OCHOBHI KOJOIAHOT XiMii
JUISL THA00PY CKIIaAiB JJIsl Jierasallii, Je3aKTUBallli Ta 1HIIUX METOMIB CIeiaabHOT
00pOOKH.



Onuc HaBYAJBHOI AUCIHUILTIHA

dopma 3100yTTS OCBITH

3aJTiK, €K3aMEH)

HarnimenyBanns
OKA3MUKIB o4Ha (JIeHHA) 3a04Ha
(mucTaHIiiHA)
Craryc aucCuuILIiHA 0006’s3K06a | 0006 ’s13K084
npocgeciiina | npogeciiina
Pixk miaroroBku 3
CemecTp 9)
O0cHAr TUCHUILTIHN:
- B kpeautax EKTC 4
- KUIBKICTh MOZYJIIB 2
- 3araJibHa KUIbKICTh T'OJUH 120
Po3noaia yacy 3a HaBYAJBLHUM IJIAHOM:
- ekl (ToThH) 8
- IPAKTUYHI 3aHATTS (TOMH) 2
- CeMIHApChK1 3aHATTS (TOJIUH)
- 1abopaTopHi 3aHATTS (TOAMH) 2
— KypcOBHii MpoeKT (poboTa) (roauH)
- 1HIII BUJU 3aHATH (TOJIUH)
- caMocTiiiHa poOoTa (ToI1H) 108
- IHAUBITyaIbH1 3aBJaHHS (HAYKOBO-
nociiaHe) (ToAnH)
- MJICYMKOBHH KOHTPOJIb (U epeHIiHNI €K3

ITepeayMoBH 11t BUBYECHHS TUCUMILIIHA

®dizuuna ximiss, OCHOBU paaialliiHoi 0e3MeKH.

Pe3yabTaTH HABYAHHS TA KOMIETEHTHOCTI 3 TUCHMILTIHA

BianosigHo 10 0CBITHROT porpamu paaiallifHUN Ta XIMIYHUN 3aXHUCT

BHUBYCHHS HaBYAJIbHOI JII/ICI_II/IHJ'IiHI/I IMOBHHHO 3a0€3I€YUTH:

- IOCATHEHHS 3/100yBa4aMy BUIIOi OCBITH TaKUX PE3YJIbTaTiB HABUAHHSI:

IIporpamHi pe3yibTaTH HaBYAHHS

[TPH

- 3aiiicHIOBaTH SIKICHUH Ta KUIbKICHUHN aHalll3 pe4OBUH HEOPTaHIYHOTO Ta
OpPTaHIYHOTO TOXOJDKEHHS, BUKOPUCTOBYIOUM BIAMOBIIHI  METOIU
3arajJlbHOI Ta HEOPraHIYHOi, OPraHiyHOi, AaHAJIITUYHOI, (I3UYHOI Ta
KOJIOIMHOT XiMmil.

[TPH 04

- 3HaTH HEOpraHiuHy, OpraHiyHy, KOJIOIAHY Ta aHaJITHYHY XIMIIO Ha
piBHI, HEOOXiAHOMY JUIs BHKOHaHHS aHali3y HeOe3nek XIMIYHOTO Ta
pamiaifHOro MOXOKEHHS Ta BUOOPY 3ac001B Ta CIOCOOIB YCYHEHHS iX
HEraTUBHOT'O BILIUBY.

[TPH 14




JlucuuniinapHi pe3yJbTaTH HaBYaHHS

abpeBiaTypa

- 3HaHHS 0COOIMBOCTEN XIMIYHMX pEaKIliii B JUCIIEPCHUX CUCTEMaxX
- 3HaHHS KIHETHYHHX IapaMeTpiB XIMIYHHUX PEakliid B IHUCIIEPCHUX
crcTeMax

JIPH-04

- 3pilicHioBaTH BHOIp 3aco0iB JIKBigaIii HaI3BUYAHHUX CHUTYaIlli
pamiaifHoOro Ta XiMiYHOTO IMOXOKEHHS

JIPH-05

- popmyBaHHs y 3/100yBadiB BUIIO1 OCBITH HACTYITHHX KOMIIETEHTHOCTCH:

[IporpamMHi KOMIIETEHTHOCTI (3arajibHi Ta mpodeciiiHi) 3K, [IK
31aTHICTh BHUKOPHCTOBYBATH TMOJIOXKEHHS 1 Meroan (yHmamentanbHux | [TKO9
HaYK U1l BUPIICHHS TpoQeciiHuX 3a1au.
31aTHICTP BUKOHYBaTH aHaJli3 HeOe3mek XiMmiuHoro Ta pamiaiiaoro | [TK17
MOXO/KEHHS, o0uparn 3aco0u Ta CIOCOOM yCYHEHHS iX HEraTWBHOTO
BILJTUBY
31aTHICTP ~ BUKOPHUCTOBYBAaTH  METOJIM  CHOCTepexkeHHs,  omucy, | 3K10
ineHTudikamnii, kimacudikamii 00’€KTIB  XIMIYHOI TEXHOJIOTIl Ta
MIPOMUCIIOBOT MPOAYKIII.

OuikyBaH1 KOMIETEHTHOCTI 3 AUCIUILIIHU abpeBiarypa

InTerpajbHa KOMIETEHTHICTb. 3JaTHICTh BHPINIYBaTH  CKJIAJAHI
CIeliali3oBaHi 3a/1a4ui Ta MPaKTHYHI TPOOIEMHU XIMIYHUX TEXHOJIOTIH Ta
iHKeHepii, mo nependayae 3acTOCYBaHHsS TEOPid Ta METOIB XiMIUHHX
TEXHOJIOTI Ta iHXeHepli 1 XapaKTepH3yeTbCs KOMIUICKCHICTIO Ta
HEBU3HAYCHICTIO YMOB

3araJjbHi KOMIIETEHTHOCTI.

3/1aTHICTh 10 a0CTPaKTHOTO MUCJIEHHSI, aHANI3y Ta CUHTE3Y.

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIisX.

3HaHHS Ta PO3YMIHHS MpPEeIMETHOI 00JiacTi Ta po3yMiHHS MpodeciitHoi
ISJIBHOCTI.

[IparnenHs 10 30epexeHHs] HaBKOJIUIITHBOTO CEPEIOBUIIIA.

OuikyBaHi KOMIIETEHTHOCTI 3 AUCHUIIIHU

31aTHICTh 10 MPOBEAEHHS TEPMOAMHAMIYHUX pPO3PaxyHKIB (Hi3HKO
XIMIYHUX MPOIECIB /Ui AUCTIEPCHUX CHUCTEM.

3/1aTHICTh J0 MPOBEIEHHS PO3PaXyHKIB BUXOJY MPOJIYKTIB peakiii. Juis
JUCIIEPCHUX CUCTEM

3n1aTHICTh 10 (13MKO XIMIYHUX PO3paxyHKIB MPOILECIB, 10 BiAOYBatOTHCS
y IOUCIEPCHUX CHCTEMaX.

3/1aTHICTh 0 TPOBEICHHS PO3PAaXYHKIB €IEKTPOXIMIYHMX IPOLECIB Yy
JUCIIEPCHUX CHCTEMAX

31aTHICTh OOUpPATH AUCTIEPCHI MaTepiayiy Uil TEXHOJIOTTYHUX MPOIIECIB. .




IIporpama HaBYAJBHOI M CIUILIIHA

TeMH HABYAJILHOI JMCHUILTIHA
Monyasb 1. @izuko-xXiMivHi BJ1aCTHBOCTI BUCOKOAUCIIEPCHUX CHCTEM

Tema. 1.1. Beryn. Knacudikauis i onep:kaHHs JUCTIEPCHUX CHCTEM

BusnaueHHsi, OCHOBHI 3aBJaHHS 1 HampsMH JuciuIUliHE «IloBepxHeBi
ABUIA Ta AucnepcHi cuctemu». JucnepcHicth. [loBepxuesi sBuma. I[luroma
noBepxHs. JlucriepcHa ¢aza. Jlucmepciitne cepenoBuiie. KonoigHuit CTyIiHbB
JTUCTIEPCHOCTI, TpyOO amcmepcHi cucteMu. [loBepxHeBa eHEprist 1 MOBEPXHEBHMA
HATSIT.

Knacudikamis aucrnepcHUX CHUCTEM 3a CTyHNEHEM JUCHEPCHOCTI, 3a
XapaKTEPOM PYyXy IHUCIEPCHOI (a3u, 3a arperaTHUM CTaHOM, (JOPMOIO YACTHHOK 1
cTyneHeM cTpykTypoBaHocTi. Cycriensii, 301, reii, eMyJbCii, MiHH, aepo30l,
MOPHUCTI TiNa, KAMUIAPHI CUCTEMH, Kceporeii. Kinacugikamis IUCIEpCHUX CUCTEM
3a XapaKTEepOM MDKMOJEKYJISIPHUX B3a€EMO/IIA Ha MEX1 po3auty (ha3. BUHUKHEHHS 1
pyWHYBaHHS JUCTIEPCHUX CUCTEM.

Knacudikamis MeromiB  OTpUMaHHS BUIBHO  JIUCIIEPCHUX  CHUCTEM.
HMucnepramiitni meroau. Edextr PeGinaepa. KonpeHcaiiiiiHe yTBOpEHHsST HOBOI
da3u: TepMoaMHAMIKA 1 KIHETHMKA. XIMIYHI METOAU OTPUMAHHS JUCIEPCHHUX
cucteM. CamoumnHe pgucnepryBanHa. CraOumzamis aucrepcid. OTpuUMaHHS
3B’SI3aHOIUCIIEPCHUX CUCTEM.

3HaYeHHS KOJIOITHOT X1MIi /111 XIMIYHOI TEXHOJIOT1i.

Tema 1.2. TepmoanHamika noBepxHeBux sisuil. KamiasipHicTs.

Knacudikauiss moBepxneBux siBuil. lloBepxHs posauty ¢a3. Kpusuzna
noBepxHi. Koresist 1 BHYTpilIHIA TUCK. TepMoanHaMiuHI (PYHKI[IT TOBEPXHEBOIO
mapy. CujoBe TpaKTyBaHHS IMOBEPXHEBOTO HaTsry. dotailisi: MHHA, TUTIBKOBA,
macisHa. draotopeareHTu. 3MiHa PIBHS PIAMHU B Kamiaspax. THCK mapu Haj
BUKPUBJICHOIO TIOBepxHew. Popmyna Tomcona-KenpBiHa 1 Hachmigku 3 Hei.
®opmyna ['166ca-Dpoitnauxa-OctBanbaa. OCTBaIbAOBCHKE TO3PIBAHHS OCATy.
PiBusinnsa Kropi-Bynbda. PeakiriitHa 37aTHICTB 1 AUCTIEPCHICTD.

[ToBepxHi po3ally KOHIAEHCOBAaHUX (a3, KamuApHICTh. AJresis.
3MouyBaHHS 1 PO3TIKaHHS PIAMH. 3B'I30K POOOTH aAresii 3 KpaOBUM KyTOM.
Kaninspni sButa

Tema 1.3. MoaexkyasipHa aacopOuisi Ha TBepaiil MOBEPXHi

TepmoauHaMika TOBEPXHEBOTO IMIApy B 0AaraTOKOMITOHEHTHUX CHCTEMax.
dyHnameHTanbHe afacopOitiine piBHsHHS ['100ca. [Ipupoma cu, 1m0 BUKIMKAIOThH
aacopOmito. ®i3uuna angcopOmist 1 xemocopOiis. AjacopOiiiiHa piBHOBara.
Monomonekynsipaa ancopOrtis. PiBusiuus benekepa-®poitaanixa. [3otepma
I'enpi. Teopis wmoHomonekymsapHoi azacopOuii Jlenrmiopa. CrymiHuacrta
azcopOruist 1 moxiMoniekyisipHa ancopOiis. [BuakicTs ancopOmii. JluHamiuHa
azcopOrisi. 3HaUYCHHS aACOPOLIMHUX MPOIIECIB B TEXHIIII.



BrnactuBocti TBepaux moepxonb. Knacudikaris mip. Tunu aacopOeHTiB.
[Tonimonexkynspua ancop6riss rasiB. Teopis BET. I3orepmm, 3acHoBaHi Ha
PIBHSIHHI CcTaHy ajacopOIiiHoro mapy. Ilorenmiitna Teopis I[lonsui. Kaminspaa
KOHJIeHcarlisl. EHepreTuuHi mapaMmetrpu aacopOrii 1 3MouyBaHHSA. AjacopOriis 3
po3unHiB. [30Tepma aacopOmii 3 KOHCTaHTO OOMIiHY. AjcopOiiiiHa
xpomatorpadis 1 1 3acTOCyBaHHS.

[TpomMucnoBi ancopOeHTH iX BHUKOPHUCTAHHS B XIMIYHOI TEXHOJIOTIi, JJIs
[MiJIel BHUJIAJCHHS TOKCHUYHUX Ta PaJiOaKTHBHUX pPEUYOBHMH, Ta 3aXHCTI
HABKOJIMIIIHBOTO CEpEeOBHUIIA B 3a0pyTHEHb.

Tema 1.4. [loBepxHeBi mIapu i IUIIBKK HA MEXKi po3ally piaiMHa — ra3s

[ToBepxneBo-akTuBHI  (ITAP) 1 moOBepxHEBO-IHAKTHBHI  PECYOBUHHU.
[ToBepxneBa aktuBHICTH. PiBHsHHS [lnmkoBchkoro. IlpaBuno [iokmo-Tpayoe.
[30TepMr  MOHOMOJIEKYJIIpHOT ~ ajcopOulii Ha Mexi piauHa-ra3. bygosa
HE3alOBHEHOTO 1 3allOBHEHOIO MOHOMOJICKYJSApHUX MIapiB. PiBHSHHS cTaHy
noBepxHeBoro mapy. [loBepxHeBuil (ABoBUMIpHUI) THCK. [loBEepXHEBI TUTIBKH.
Knacudikarii miBoK HEPO3UMHHHX PEYOBHH. XIMIYHI peakiii B MOBEPXHEBUX
TUTIBKAX.

Tema 1.5. OnTHYHI BJACTHBOCTI IUCIIEPCHUX CHCTEM

Poscisanas cBiTina xonoimaumu cucteMamu. Edext Tinmans — dapanes.
PiBusinusa Penes. MytHicts. [lonspu3sariisi poscistHoro cBitia. OONTHYHI METOAU
JOCIIKEHHS! JUCHEPCHUX CHUCTEM: CBITJIOBA 1 €JIEKTPOHHA MIKPOCKOIIIS,
nu(pakiisi PEHTTeHIBCHbKUX IIPOMEHIB, YJIBTPaMIKpOCKOIIA, He(eroMeTpis,
TypOinumetpis. PiBusuHs Bbyrepa — JlamOepra — bepa. CBiTinonorivnHaHHS
KOJIOi/I1B.

Mogayasb 2. CTidKICTbh Ta pyiiHYBAaHHSA BiJIbHOAUCIEPCHUX CHCTEM
Tema 2.1. EnexTpuyHi BJ1aCTUBOCTI MOBEPXOHb. A1COpPOList
eJIEKTPOJIITIB

[Mopsitinuii enextpuuynuii 1map (ITEL). I3oenextpuuna Touka (IET).
[3oionHa Touka. MexaHni3mu BuHMKHeHHs [IEII. TlpaBuno ®asuca-Ilanera.
[ToreHmianBu3HavYaroul 10HW, TPOTUIOHHM, KoOioHW. PiBHsHHa JlinmMmanHa.
Enexrpokaninspua kpusa. Enexrpomerpu. Teopii Oymosu IIEIL I'enbmronbiia-
[Teppena, I'yi-Uenmena, Illtepna. Cnemudiuna anacopOrtis. AmcopOiiHMiA
noteniian iona. [Tapamerpu [EILL nns chepuunoi nosepxHi. bynosa niodpodHux
MILIETT.

AncopOtrist 10HIB 1 i0HHUN 00MiH. [OHOOOMIHHMKY (10HITH): HEOPTaHIYHI 1
OpraHiyHi, CUHTETHYH1 1 mpupojHi. loHOOOMiIHHI cmonu. loHHUI OOMIH Ha
ByrunIl. CeleKTUBHICTh 10HHOTO OOMiHY. 3acTOCYBaHHS 10HITIB B XIMIYHOI
TEXHOJIOT1i, JUIsl UUIeH BUIAJICHHS TOKCHUYHUX Ta PaJl0aKTUBHUX PEYOBHH,
3aXMCTI HABKOJMIMTHHOTO CEPENOBUINA. 3M SKIIyBaHHS 1 JeMiHepati3allis
(ompicHeHHs) Boau. loHooOMiHHA XpomMaTorpadis.

Tema 2.2. KiHeTM4Hi BJIACTHUBOCTI JUCTIEPCHUX CUCTEM.

Hecnenudiuni BractuBocTi konoiniB. bapomerpuuna popmyna Jlammaca i
nochian Ileppena. bpoyniBebkuit pyx. Hudysis. PiBusnus Eixmreiina-
CmonyxoBcbkoro. @nykryarii. Cemumenramis. JudysiiiHo-cenuMenTairiitna



piBHOBara. CemumenTtanist 1 IeHTpUyTyBaHHS. Lentpudyru 1
ynbTpanenTpudyru. CeauMeHTallliHUi aHam3 JaucrepcHocTi.  OcMOTHYHI
BJIACTUBOCTI KOJOiMHMX po3uuHIB. OuMIIEHHS AUCHEpCHUX cucteM. Jliamis.
MemoOpanu. Enexktpomiam3. YaerpadineTparis. MemOpanHa piBHOBara.
OunieHHs BOJIU BiJl TOKCHYHHX Ta PaiOaKTHBHUX PEUYOBHH.
Tema 2.3. EfleKTpOKiHEeTHYHI IBHIIIA

Enexrpodopes. Enmexktpoocmoc. Edextn Hopna 1 Kginke. IloTtenianu
ocimanHs 1 Teuii. ElekTpokiHeTHYHHMI TOTEHINan (J3eTa-moTeHIman ¢ ).
Enexkrpodopernuna  Tta €JIEKTPOOCMOTHYHA  PYXJIUBICTb. PiBHsiHHS
CmonyxoBcbkoro. IloBepxHeBa mpoBiAHICTE. BHiMB enekTpomiTiB Ha ¢ -

noTeHIial. BumipioBanHs ¢ -TOTEHIIaTY.
Tema 2.4. Jliopinbui nucnepcii. Koxoigni ITAP. Po3unan BMC

Konoinni IIAP. Kputnuyna konuentpaiis wmineiaoytBoperas (KKM).
bynoBa chepuunux wminen ionHux I[TAP (konoimuux enekTpomiTiB). AncopOris
ITAP na tBepuiit moBepxHi. PizHoBuau [TAP. SBuie comro6imizamii. Ctabim3aris
npsiMuX 1 00epHEHUX eMyJbCiil; Mikpoemysbcii. Yucna ['JIb. Muroua mist ITAP.
Bukopucranns [IAP B xiMiuHiM TexHOIOT1i, TOOYTI Ta B MpoIecax Je3aKTUBAIIil
Ta jJerasarii.

3aranpHa xapaktepuctuka BMC. HaOyxanns 1 po3umHenHs BMC.
CoinpHicTh 1 BiAMIHHOCTI po3uuHiB BMC 1 1CTHHHO-KOJIOITHUX PO3YHHIB.
B’a3kicte po3umHiB mnogiMepiB: piBHAHHA [llrayninrepa. BucomoBanHs 1
koauepsauis. [TomienexkTpomiTu.

Tema 2.5. JliopoOHi qucnepcii: arperaruBHa CTIMKICTDL I KoaryJsimist

I'inpodoOHI Komoinm 1 ix koaryindmis. KiHeTnyHa 1 arperatuBHa CTIMKICTb.
[lIBuaka xoarymsiis. PiBHsHHS CMOJIyXOBChKOro. UMHHUKHM, IO BHUKIMKAIOTE
koaryssmiro. Koarynsiiss 30iiB  enekTpomitTamMu 1 mopir koaryssiii. [lpasuiic
[ynbre-T'apai. Kmacuuni Teopii koarymnsmii. YABICHHS NPO PO3KIMHIOBAIBLHUY
THCK 1 HOro OCHOBHI ckianoBi. Teopis cridikocTi Jlepsrina-Jlannay-deppes-
OBepbOeka. 3actocyBanns Teopii JJIDPO 10 TpakTyBaHHS KOAryJsiii 30J11B.

[lepionuuni konoinHi cTpykTypH. KiHeTrnka moBiasHOT Koarysiii. Oco0auBi
sBUIA Tpu Koaryisiii. YnaaukM criiikocTi. 3axucHa ais BMC. Cencubim3aiiis
koaryssii (puokyinsiis). OnokyasHTi. OUUIIEHHS TPUPOIHUX BOJ B KOJIOIIE
nuIIXoM (GIIOKYJIALIT 1 B3aeEMHO1 Koaryssili. O60opoTHICTh koaryssuii. [lentusanis.

Tema 2.6. Mikporereporessi cucreMu

Aepo3somni: Tymanu, mwi, aumu. CTidKICTh 1 pyHHYBaHHS aepo30JiiB B
npupozi 1 texHimi. [Topomku. Cycnensii. [lepeTBopenHs cycreHsiii B mactu i
noporikd. Po30aBiieHi, KOHIICHTPOBaHI 1 BHUCOKOKOHIIEHTPOBAHI €MYJIbCIi.
CraOinizamiss emynbciil. ['azoBi emynbceii. [linu. TIniBKM sIK eleMeHT MiH 1
emyibcid. KpatHicTsb 1 cTaOiabHICTh MiH. BUKOpUCTaHH MiH.

Tema 2.7. CTpyKTypHO-MeXaHi4YHi BJACTUBOCTI IMCIIEPCHUX CHCTEM

CrpykrypoBani cuctemu. ['emi. Tukcorpomisi. Cunepesuc. Bukopucranus
resied Juisi  3amoOiraHHs PO3MOBCIOJDKEHHS PallOAKTHBHUX Ta TOKCUYHUX
PEUOBUH.

OcHoBHI ~ MOHATTS  peodorii. B’sa3kictb. PiBusHHs  ElHmTeiina.



HeroToHiBChKI piguHU. B’SI3KiCTh piAKUX arperaTUBHO CTIMKUX JUCIEPCHUX
cucteM. HenwtoToniBcbkl Tinia. PiBusuas IlIBegoBa-binrama. EdexTuBHa

B’S3KICTh. PeoJIOriyHI  BJIACTUBOCTI CTPYKTYPOBAHUX PIAUHOMOMIOHUX 1
TBEPJIONOAIOHUX CUCTEM.
YTBOpeHHs 1 pyHHYBaHHS CTPYKTYpOBaHUX CHCTeM. UMHHHKH, IO

BHU3HAYAIOTh MIIHICTh CTPYKTYP 1 MEXaHi3M CTPYKTypoyTBopeHHs. [IoHATTS mpo
(b13UKO-XIMIUHY MEXaHIKY.

Po3noain nucumMiuiing y roamHax 3a (popmMamMu oprasisauii 0CBiTHbOI0
npouecy Ta BUJIaMH HABYAJIbHUX 3AHATH!

dopma 37100yTTHA 0CBiTH (OuHA (eHHA) a00 3a04HAa (IUCTaHIITHA))
Hazeu Kinbkicts rogua .
MOJY.JIiB . y TOMY YHCJI1
i Tem yChOro T R nabopaTopHi | caMocTiiiHa MOLYJIbHA
nekmii | (ceMiHapchKi) KOHTPOJIbHA
SAHSTTA 3aHATTA pobota poboTa
Mopyns |
Tema 1.1 12 1 0 0 11
Tema 1.2 12 1 0 0 11
Tema 1.3 12 1 0 0 11
Tema 1.4 12 1 0 0 11
Tema 1.5 12 0 2 0 10
Pazom  3a 60 4 2 0 54 2
Moynem 1
Mopyns 2
Tema 2.1 o) 1 0 0 8
Tema 2.2 8 1 0 0 7
Tema 2.3 8 0 0 0 8
Tema 2.4 0 1 0 0 8
Tema 2.5 11 1 0 2 8
Tema 2.6 7 0 0 0 7
Tema 2.7 8 0 0 0 8
Pazom 3a| 60 4 0 2 54 2
MOJYJIEM 2
Pa3om 3a 120 8 2 2 108 4
KypcC
5. TeMH NpaKTUYHUX 3aHATH
Ne HasBa Temn KinpkicThb
3/m FOIUH
1 Po3cisHHA cBiT/IA KOJOITHUMHU CUCTEMAMU 2
Pazom 2
6. TeMu J1a0OPATOPHUX 3aHATH
Ne 3/ Ha3Ba Temu KuipkicTh

TOJIUH




1 BusnadenHst mopory xoaryJssiii 2

Pazom 2

@opmMH Ta MeTOH HABYAHHSA i BUKJIATAHHS

1. ®opMu Ta MeTOIM HAaBYAHHS 1 BUKJIQJaHHS CIIPUSIOTH JIOCATHEHHIO 3asBJICHUX Y
OCBITHIM TIporpami IijIel Ta MpOrpaMHUX Pe3yJIbTaTiB HAaBYAHHS, BIANOBIIAIOTH
BUMOTaM CTYJICHTOIICHTPOBAHOTO MiAX0y Ta MPHUHITUIIAM aKaJeMI4HOi CBOOO/IH.

BuBueHHsT HaBYaJIbHOI JUCHMILUTIHM peali3yeThbcsi B Takux Gopmax:
HaBYAJIbHI 3aHATTSA 3a BUJAMM, KOHCYJIbTAIlli, KOHTPOJbHI 3aXOJId, CaMOCTiiiHa
pobora.

B HaBuanmbHIi TUCIUTUIIHI BUKOPUCTOBYIOTHCS TaKi MeTOIM HABYAHHSA i
BHKJIAIAHHS

- Memoou HAB4AaHHA 3a Oxcepelamu HAOymms 3HAaHb: CIOBECHI METOIU
HaBYaHHS (JICKIIsS, TMOSICHEHHS, Oecifa, 1HCTPYKTaX);HAO4YHI METOJM HaBYaHHS
(LrocTpAalist, IEMOHCTpALlis); IPAKTUYHI METOM HaBYaHHs (IpakTU4YHa poOOTa);

- Memoou HABYAHHS 3d XAPAKMepoOM JIO2IKU Ni3HAHHA. AHAIITUYHUMN;
CUHTETUYHUN; NEAYKTUBHHUIM;

- Memoou HABYAHHA 34 PIBHEM CAMOCMIUHOI PO3YMOBOI OIAIbHOCMI MUX,
Xmo Hasuaemuvcs: MPOOJIEMHHUIN BUKIIAT, YaCTKOBO-TIOITYKOBHH;

- [HHOBQUIUHI MemoOu Ha8uaHHA: POOOTAa 3 HABYAIBHO-METOJIUYHOIO
JITepaTyporo Ta BiJIEO METO/; IHTEpaKTUBHI METOJIH;

- camocmitina poboma.

OuiHlBaHHS OCBITHIX J0CSATHEHD 3100yBayiB BUIIOI OCBIiTH
3aco0u oLiHIOBAHHSA

3acobamMu  OIIIHIOBAaHHS Ta METOJlaMU JIEMOHCTPYBaHHS Pe3yJbTaTiB
HaBYaHHS €: €K3aMCEH, CTaHIapTU30BaHI TECTH; TMCbMOBA BIJINMOBIIb HA P TUTAaHb
3a TEMOIO PO3JUTY IO BapiaHTaX; yCHE ONMUTYBaHHS Ha JIEKI[SX, MPAKTUYHUX Ta
71a00paTOPHUX 3aAHATTSX.

OruiHioBaHHS PpIBHS OCBITHIX JOCATHEHb 37100yBayiB 3a OCBITHIMHU
KOMITOHEHTaMHU, 3/11MCHIOETHCS 3a 100-0a1pHO0 IIKAJIO0, III0 BUKOPUCTOBYETHCS B
HYII3 Ykpainu 3 mepeBeieHHSIM B OIIHKY 3a pedTuHroBor0 mikanow - €EKTC Ta B
4-0anbHy IIKAIY.

Tabauus BiANOBIAHOCTI pe3yJbTATIB OLIHIOBAHHS 3HAHb 3 HABYAJIBLHOI
AUCHUILIIHU 32 PI3HUMU HNIKAJAMHU

3a 100-0a1bpHOI0 MIKAJIOIO,

3a peUTUHTOBOIO
110 BUKOPUCTOBYETHCS B

3a 4-0aJIbHOIO IIKAJIO0

HVYI3 Ykpainu mkanoio (€KTC)
90-100 A BIZIMIHHO
80—-89 B

6579 C Aoope
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55-64 D )

50-54 E 3aJI0BUJILHO

35-49 FX )
034 = HE3aJ0BLIBHO

Kpurepii oniHroBaHHA
@®opMH NOTOYHOT0 TA MiICYMKOBOI0 KOHTPOJIIO

[loToynnii KOHTPOJB pe3yNbTaTiB HaBYaHHA 3700yBaudiB  OCBITH
MPOBOAUTHCS y (HOpMI 1HAUBIAYaTbHOTO OMHUTYBAaHHS, BUKOHAHHS MUCHMOBHUX
3aBJaHb.

[TizmcymMKoBHiIA KOHTPOJIb TPOBOJIUTHCA Y GOPMI €K3aMEHY.

Po3noain Ta HakonM4YeHHs 0aJliB, IKi OTPUMYIOTH 3100yBaui, 32 BUAAMU
HABYAJIbHUX 3aHATH TA KOHTPOJIbHUMH 32X0AAMH 3 IUCHUILIIHA

. CymapHa
. . MaKCHMa‘HBHHH MaKCHuMaJlbHa
Bunu HaBUanbHUX 3aHATH Kibxicts ban 32 B KUIBKICTE
HaBYAJbHUX | HABYAJIHHOTO Ganis
3aHATh 3aHATTS 3a BUZIAaMH
HaB4YaJIbHUX
3aHATh
I. IToTouHMiA KOHTPOJIb
JIEKI1 3 0 0
ceMiHapChKi 0 0 0
3aHITTS
MPaKTHYHI 1 10 10
3aHATTS™
1a60paTOPHUX 0 10 0
pooIT
3a pe3yJabTaTaMu
Mopyns 1 BUKOHAHHS
KOHTPOJIbHUX
(MOyJIbHUX )
poOiIT (MOAYILHUN 1 20 20
KOHTPOJIb) *KOHTPO
JTHHUX
(MOZIyTbHUX)
poOiT (MOXYyIHHUH
KOHTPOJIb)*
Paszom 3a moaynn 1 30
JIEKIT 3 0 0
Moyits 2 CEMIHAPChKI 0 0 0
3aHSITTS
MPaKTUYHI 0 10 0




3aHATTS™
71a00paTOPHUX 1 10 10
pooIT
3a pe3yibTaTaMu
BUKOHAHHS
KOHTPOJIbHUX 1 13 20
(MOZIyTbHUX)
poOIT (MOAYTHHHMIA
KOHTPOJIb)*

Pazom 3a monynp 2 30
Pa3om 3a moToyHU KOHTPOJIb 60

I1. InguBinyaJjabHi 3aBJaHHSA (HAYKOBO-I0CJIIHE) 0

I11. [lincymkoBHMii KOHTPOJIb (€K3aMCH) 40
Pa3om 3a BCl BUJIM HaBYAJIbHUX 3aHATh Ta KOHTPOJIbHI 3aX0/11 100

IToToYHU KOHTPOJIb.
Kpurepii noTOYHOro OLIIHIOBaHHS 3HaHb 3/100yBayiB HA MPAKTUUYHOMY 3aHSTTI:

[ToTouHWii KOHTPONHh MPOBOAUTHCS HA KOXKHOMY TMPAKTUYHOMY Ta
nabopatopHoMy 3aHATTI. BiH mependavae OIiHIOBAHHS TEOPETHYHOI MiATOTOBKHU
3M100yBauiB BUIIOI OCBITU 13 3a3Ha4€HOiI TeMU (y TOMY YHCIi, CaMOCTIHHO
OMpallbOBAaHOIO Marepially) 3a HaOyTUMHM HaBUYKaMM II1JT 4Yac BHUBYECHHS
TEOPETHUYHOTO MaTrepiady Ta BHUKOHAHHS 3aBlaHb MPAKTUYHUX Ta JTA0OpaTOPHUX
pOOIT.

Kpumepii nomounoeco oyintoeanns 3uanv 3000y8a4ie HA NPAKMUYHOMY MA
nabopamopnomy 3ausmmi (oyinioemucs 6 dianazoni 6io 0 0o 10 banis):

10 OamiB — 3aBAaHHsA BHUKOHAaHE B TIOBHOMY 00Cs31, BIJAINOBiJIb BipHA,
HABEJIEHO apTryMEHTAIl110, BUKOPUCTOBYIOTHCS MTPOQECiitHl TEPMiHHU;

9 OaiiB — 3aBmanHsg BuKoHaHe Ha 90 — 95%;

8 OamniB — 3aBHaHHs BUKOHaHe Ha 85 — 90%;

7 OauniB - 3aBnanHg BukoHaHe Ha 80 — 90%:;

6 OaiiB - 3aBmanHg BukoHaHe Ha 70 — 80%;

5 OaniB - 3aBganus BukoHane Ha 60 — 70%;

4 GamiB - 3aBaaHHsg BuKoHaHe Ha 50 — 60%;

3 OaiiB - 3aBaanHg BukoHade Ha 40 — 50%;

2 OamiB - 3aBnandg BukoHaHe Ha 30 — 40%;

1 GaniB - 3aBnannsa BukoHaHe Ha 10 — 30%;

0 OamiB — 3aBOaHHA HE BUKOHaHe MeHbIIe HEDK Ha 10%.
BukianaueM OLIHIOETHCS MOBHOTA PO3KPUTTS MUTAHHS, IIJTICHICTh, CHCTEMHICTb,
JOTIYHA  TIOCIHIJOBHICTH, BMIHHA (OpPMYIIIOBAaTH BHUCHOBKH, aKypaTHICTb
o(OpMIICHHS TTHCHMOBOT POOOTH, CAMOCTIHHICTh BUKOHAHHS

MoaynpHHAN KOHTPOJIb.
Kputepii oliHIOBaHHS 3HAaHb 3100yBadiB I 4Yac BHUKOHAHHS MOJIYJbHUX
KOHTPOJIbHUX POOIT:



Kpumepii oyinrosanns 3nanv 3000y6auié nio uac BUKOHAHHS MOOYVIbHUX

KOHMPOAbHUX pOOIim

Mooynv oyintoemocsa 6 oianazoni 6io () 0o 20 danis:

20 GamB — MoayJibHa pobOoTa 37100yBayeM BHUKOHAHA B TMOBHOMY 00Cs3I,
HaBEJCHO apTyMEHTAIli}0, BUKOPUCTOBYIOTHCS MPOQeCiitHi TepMiHu;
19 GamiB - MomynpHa poOoTa 3mM00yBadueM BHKOHAHA B IOBHOMY OO0Cs3i,
YaCTKOBO HABEJCHO apTryMEHTAIllIo;
18 GaniB — poboTa BUKOHaHa Maibke Ha 95% Bij 3arajabHOro 00CATY;

17 OamiB — o00csr BUKOHAHHX 3aBAaHb cTaHOBUTH B 90% mo 95% Bifg

3araJiIbHOI'O 06cslry;

16 OamiB — 3m00yBau BukoHaB juine Big 85% mo 90% Bix 3aragpHOTO

o0csry;

15 6GaniB — ob6csar BukKOHaHOT poOOTHM cTaHOBUTH Bif 80%

3arajJbHOTO 00CATY;

14 GaniB — BUKOHaHA
3arajJbHOTO 00CATY;

13 OaniB — BHKOHaHa
3arajbHOTO 00CATY;

12 OGaniB — BHWKOHaHa
3arajbHOTO 00CATY;

11 OGaniB — BHKOHaHa
3arajJbHOTO 00CATY;

10 GaniB — BHWKOHaHa
3arajJbLHOTO 00CATY;

9 OamiB — BHKOHaHa
3arajbHOTO 00CATY;

8 OamiB — BWKOHaHa
3arajJbHOTO 00CATY

/ OaliB — BUKOHaHA
3arajJbHOTO 00CATYy

6 OamiB — BHKOHaHa
3arajJbHOTO 00CATY

5 OaniB — BUKOHaHA
3arajJbHOTO 00CATY

4 Gamu — BUKOHaHA
3arajbHOro 00CATY

3 Oamu — BUKOHaHa
3arajbHOrO 00CATY

2 Oamu — BHUKOHaHA
3arajJbHOTO 00CATY

yacTMHa poOOTH
gacThHa poOOTH
yacTMHa poOOTH
gacTuHa poOOTH
yacTMHa poOOTH
JacTHHA POOOTH
yacTMHa POOOTH
yacTMHa POOOTH
JacTHHA POOOTH
yacTMHa POOOTH
JacTHHA POOOTH
yacTUHa poOOTH

JacTHHA POOOTH

CKJ1agae

CKJIaagac

CKJIagae

CKlIaagac

CKJIamac

CKJIaJ1ac

CKJIagac

CKJIagac

CKJIaJiac

CKJIagac

CKJIaJ1ac

CKJIamac

CKJIaJ1ac

B
BIJI
B
BIJI
BIJ
BIJT
BIJI
BIJI
BIJI
BIJI
BT
B

BT

75%
65%
60%
55%
50%
45%
40%
35%
30%
25%
20%
15%

10%

no 85% Bin

a0

a0

a0

0

a0

0

a0

a0

0

a0

A0

a0

A0

80%
75%
65%
60%
55%
50%
45%
40%
35%
30%
25%
20%

15%

BT
BIJI
BT
BIJI
BT
BIJT
B
B
BIJT
B
BIJT
BIJ

BIJT

1 6an — BUKOHAHA YacTUHA poOoTH ckiaaae Bia 5% a0 10% Bijg 3aranbHOTO

o0csry

0 GaniB - BUKOHaHA yacTHHA poboTH ckinanae Big 0% mo 5% Bia 3araabHOTO

o0cAary

IHigxcymMKoBHiI KOHTPOJIb.



KpuTepii oriHroBaHHS 3HaHb 3700yBaviB Ha €K3aMeH1

IHigxcymMKoBHii KOHTPOJIb.

Kpurepii oriHIOBaHHS 3HaHb 3/100yBadiB Ha €K3aMEHI1 OI[IHIOETHCS B Jlana3oHi Bijl
0 mo 40 GamniB:

35-40* - [TocnimoBHA 1 ITOBHA BIAIMOBIIL HA TOCTABJIEH] 3alIUTAHHS.

30-34* - V BianoBiai 3po0iieHa HEMPUHITUIIOBA TTOMUJIKA HECYTTEBOTO XapaKTepy,
IIPY MOBHUX 3HAHHSX MPOTPAMHOTO MaTepiaiy.

25-29* - YV BignoBiai 3poOiieHl AesKl HETNPUHIUIOBI MOMMIKH, HECYTTEBOTO
XapakTepy, Ipy MOBHUX 3HAHHAX MPOTPaAMHOIO MaTepiany.

20-24* -V BignoBiai 3po0JeHO JesKi MOMHIKH, NpPU HE TOBHHUX 3HAHHSIX
IPOrpaMHOTO MaTepiany.

12-19* - HenmoctaTHs NMOBHOTa BHKJIAJEHHS Marepialy, HasBHICTb HETOYHOCTEH
OpU BUKIAJICHHI TEOPETUYHUX MHUTaHb. [lopylieHHS JOriyHOI MOCIHIIOBHOCTI
BUKJIQJICHHS MaTepiaiy.

7-11* - BincyTHICTh 3HaHb MO OUIBIIINA YacTUHI Marepiany, MoraHe 3acCBOEHHS
IIOJIO’KEHB KypCYy.

0-6* - BiacyTHiCTh 3HaHb 3 MaTepially AMCIMIUIIHA, HE 3aCBOEHHS TOJIOKECHb

Ilepenik TeopeTHYHNX NUTAHD A/ MIATOTOBKH /10 €K3aMEHY:
1. lucriepcHICTb.
2. [TuToma moBepxHsI.
3. HucnepcHa ¢a3a.
4. Jlucnepciiine cepeoBUILE.
5. KonoinHuii cTyniHb AUCHEPCHOCTI, TPyOO JUCHIEPCHI CUCTEMH.
6. [ToBepxHeBa eHeprisi 1 TOBEPXHEBUI HATSIT.
7. Knacudikariist TuCriepcCHUX CUCTEM 3a CTYIIEHEM JTUCIIEPCHOCTI, 3a
XapaKTepoOM PyXy
aucnepcHoi (pas3u, 3a arperaTHUM CTaHOM, (POPMOIO YACTHHOK 1 CTyIIEHEM
CTPYKTYPOBAHOCTI.
8. Cycnensii, 30711, Telli, EMYJIbCii, ITIHU, aePO30JIi, MOPUCTI TiJIa, KAMIAPHI
CUCTEMHU, KCEeporei.
9. BUHUKHEHHS 1 pyHHYBaHHS IUCIIEPCHUX CHCTEM.
10. Knacudixkaris METOA1B OTPUMAHHS BUIBHO JTUCIIEPCHUX CUCTEM.
11. Jucnieprariiiiini METOIH.
12. KongeHcaniiine yTBOpeHHs HOBO1 (ha3u: TepMOAMHAMIKA 1 KIHETHKA.
13. XimiyH1 METOM OTPUMAHHS UCIIEPCHUX CUCTEM.
14. 3Ha4ueHHs KOJOIAHOT X1MIT JUIS XIMIYHOI TEXHOJIONI.
15. Knacudikariiisi TOBEpXHEBUX SIBHIII.
16. Kore3ist 1 BHyTpiLLIHIN THCK.
17. TepmoaunamiuHi (GyHKIIIT TOBEPXHEBOTO HIAPY.
18. CunoBe TpakTyBaHHS IOBEPXHEBOI'O HATATY.
19. Anresis. 3MouyBaHHS 1 PO3TIKaHHA PiAUH. 3B'SI30K poOOTH aaresii 3
KpallOBUM KYTOM.
20. TepmonrHaMika MOBEPXHEBOTO MIapy B OAaraTOKOMIIOHEHTHUX CUCTEMaX.



21. ®yngamenrtanbHe ancopOiiiine piBHsaHHA [160ca.

22. Ilpupona cui, 110 BUKIUKAIOThH aicopoiiito. dizuyna aacopOris 1
xeMocopO1ris. AncopOriitHa

piBHOBara. MoHOMOJIEKYJIIpHA aJICOPOIIis.

23. I3otepma I'enpi. Teopis MoHOMOJIEKYIISIpHOT agcopOitii JIenrmiopa.

24. CrymniHyacTa afcopOIlis 1 HOJIMOJIEKYJIsIpHA acopOITis.

25. Ancop6iiiina xpomaTtorpadis 1 ii 3acTocyBaHHS.

26. [IpomuciioBi ancopOEHTH Ta IX BUKOPUCTAHHS B XIMIYHO1 TEXHOJIOTIT 3aXUCTI
HAaBKOJIUIITHHOTO

CepeNoBHUIIA BiJl 3a0pyIHEHb.

27. IloBepxueBo-akTuBHI (ITAP) 1 moBepxHEeBO-1HAKTUBHI PEYOBHHH. OBEPXHEBA
AKTUBHICTD.

PiBasHHs [IIMIIIKOBCHKOTO.

28. IlpaBuino rokmo-Tpayo6e.

29. lloxagiinuit enextpuunuii map (ITEIL).

30. [3oenexTpuuna Touka (IET). Mexanismu Bunuknenss [1EILL.

31. [loreHmianBu3Ha4Yar04l 10HU, TPOTHIOHHU, KOIOHH.

32. Teopii 6ynosu [1EL I'enbmronsna-Ileppena, I'yi-Yenmena, [ltepHa.
33. AncopOr1ist 10HIB 1 I0HHUH OOMIH.

34. IonooOMiHHUKY (10HITH): HEOPTaHIYHI 1 OpTraHiyH1, CHHTETHUYHI 1 IIPUPOTHI.
35. 3acTocyBaHHS 10HITIB B XIMIYHOI TEXHOJIOT1i Ta 3aXUCTl HABKOJIUIITHBOTO
CepeIOBHIIIA.

36. Po3cisgHHS CBITIa KOJIOIOHUMHU CUCTEMaMHU.

37. Edbext Tinnans — @apajes.

38. PiBasHHs Penes.

39. MyTHI1cTh.ONTUYHI METOAU AOCIIKEHHS TUCTIEPCHUX CUCTEM: CBITJIOBA 1
€JIEKTPOHHA

MIKpPOCKOTIiS, TU(paKilisi pEHTI€HIBCbKUX MPOMEHIB, YITPaMIKPOCKOITis,
HedenomeTpis,

TypOiTuMeTpis.

40. BpoyHiBCBKHII pyX.

41. Nudysia. Pisusuusa Efnmreitna-CMOTyX0BCHKOTO.

42. Cenumenraitis. JludysiitHo-cemuMenTalliiiHa piBHOBara.

43. CenumMeHTallis 1 HeHTpUPyryBaHHS.

44. OuuiieHHs AUCTIEpCHUX cucteM. Jliamis.

45. Enextpodopes.

46. Enextpoocmoc.

47. Edbextn Jopna 1 KBinke.

48. IToreHiiany ocigaHHs 1 Teyll.

49. EnexTpoKiHETUYHHM MOTEHIIIal (13€Ta-MOTeHIIIaN).

50. Konoinni [TAP. Kputnuna konnentpartist minenoyrsopeHHs (KKM).

51. bynosa cepuunux minen ionHux [TAP (kon0imHuX eNeKTpomiTIB).

52. Ancop6ris ITAP Ha TBepiii moBepxHI.

53. PizaoBunu [TAP.

54. SBue comoOLTi3alii.



55. T'impodoOHi Kom0inu 1 iX KOArysIis.

56. KineTnyHa 1 arperaTuBHa CTIHKICTb.

57. llIBuaka xoaryJsis. PiBHSHHS CMOJTYyXOBCBKOTO.

58. UuHHUKH, 110 BUKIUKAIOTh KOATYJISIIIIO.

59. Koarysiiis 30J1iB €IEKTPOITaMH 1 TOPIT KOaryJIsiii.

60. [IpaBuno ymnsie-Iapmi.

61. Knacuuni Teopii koaryJsiii. YsBJI€HHS PO PO3KIMHIOBAILHUN TUCK 1 HOTO
OCHOBHI CKJIa/IOBI.

62. Aeposomi: TyMaHu, i1, IuMU. CTIHKICTb 1 pyHHYBaHHS aep0O30J1iB B IPUPO/IL
1 TEXHIIII.

63. Iopomku. Cycnensii. [lepeTBopeHHS CycnieH3iii B ACTH 1 MOPOIIKH.

64. Po30aBneHi, KOHIIEHTPOBaH1 1 BUCOKOKOHIIEHTPOBaH1 eMyibeii. Ctabimizalris
EeMYJIbCIH.

65. I"'a30Bi1 emyJIbCii.

66. I1inu. [niBku K eJIeMEHT MiH 1 eMyJbCciid. KpaTHICTh 1 CTaOUIBbHICTD MiH.
Buxopucranss miH.

67. CtpykrypoBani cucteMu. ['eni. Tukcorpornis. Cunepesuc.

68. OcHoBHI MOHATTS peosiorii. B’s3kicTe. PiBHsuus EftHinTeiiHa.

69. HpI0TOHIBCHKI piAMHU. B’ S3KICTh PIAKUX arperaTuBHO CTIMKUX TUCIIEPCHUX
CUCTEM.

IHogiTHKAa BUKJIAAAHHA HABYAJBHOI JUCIHHUILIIHA

1. AxTMBHAa yd4acTb B OOrOBOPCHHI HaBUaJbHMX IIUTAaHb, IOTIEPEIHS
MITOTOBKA JO TMPaKTUYHUX Ta JabOpaTOpPHUX 3aHATh 3a PEKOMEHIOBAHOIO
JiTepaTyporo, IKICHE 1 CBO€YacCHE BUKOHAHHS 3aBJ/IaHb.

2. CymiiHHE BHUKOHAHHS PO3KJIaay 3aHATh 3 HaBYAJIbHOI JHCIUILIIHU
(HemOMyCTUMICTD MPOMYCKIB Ta 3aIi3HCHb HA 3aHATTS.

3. HenpumycTumicTh KOpUCTYBaHHSI MOOUIBHUM Telle()OHOM, TUIAHIIIETOM YU
IHIIMMU MOOUTBHUMH TPUCTPOSAMM IMiJI Yac 3aHATTA 0e3 J03BOIY HayKOBO-
NEeJaroriYHoro npamniBHHUKA.

4. 3nmo0yBay BHUILOI OCBITM Ma€ MpPaBO MJI3HATUCS MPO CBOI KIJIBKICTh
HaKoMMYeHUX OalliB y BUKJIaJaya HAaBUYAJIbHOI TUCIUILIIHU Ta BECTHU BIAaCHUN 00JIIK
X OaJiB.

5. 3no0yBau BWINOi OCBITM TOBHHEH JOTPUMYBATUCS  TMOJITUKHU
JIOOPOYECHOCTI ITi]T YaC BUKOHAHHS CaMOCTIHHOI a00 1HAMBIIyaabHOI POOOTH.
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