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IIporpama HaBYAJBHOI M CIUILTIHHA

1. Onuc HaBYAJIBHOIL JUCIHHUIJIIHHU, Ti MeTa, MpeIMeT BUBYAHHSA Ta Pe3yJbTATH HABYAHHS
TexHosorisi BUTOTOBJICHHS TPOAYKIi XiMiuHOi, HadTomepepoOHOi, 0I0TEXHOJOTIYHOI, Xap4yoBOi 1 1H.
rajry3eil MpOMHCIOBOCTI OYyIYEThCS SK TOCTIIOBHICTh OOMEXKEHO! KUIBKOCTI OCHOBHHX TPOIIECIB, SKi
BiZIOYBaIOThCA 3a PI3HUX YMOB (TeMIepaTypa, THUCK, KOHIIEHTpaIis 1 iH.). Jlo muX mporeciB BiTHOCATHCS
MeXaHi4Hi, TiAPOMEXaHi4yHi, TEIUIOBi, MacOOOMiHHI, AU(]y31iHO-KOHTPOIBOBAHI, XIMIUHI MPOLECH, SKi
0a3yeTbcs Ha (pyHIaMEHTATBHUX 3aKOHAX 30€peKEeHHS eHeprii, MacH, KiJIbKOCTI pyXy.

[Iponecu i anapatu XiMivHUX Ta HAPTONEPEPOOHUX BUPOOHUIITB — rajly3b HAyKd i TEXHIKH, SIKa TOCIIIKYE
OCHOBHI XapaKTEPUCTUKH MIKpO- ¥ MAaKpPOKIHETHKH XIMIKO-TEXHOJIOTIYHMX IIPOIECIB 1 BCTAHOBIIIOE
napameTpH, 110 € YMOBaMHM iX peajizaiii y BIAMOBIZHOMY 00OJiaqHaHHI. BupimanpHy pojb MpHU 1OMY
Bimirpae (i3uyHe W MareMaTHYHE MOJCIIOBAHHS IMIPOIECIB, 30KpeMa 3 BUKOPUCTAHHSAM CHCTEM
ABTOMATH30BaHOT'O MOJICIFOBAHHSI, PO3PaXyHKY ¥ MPOCKTYBaHHSI, SIKi JI03BOJISIOTh 3[IHCHATH TIEpeXiJ] Bij
7a00paTOpHUX 1 TEOPEeTHYHUX JOCITIDKEHb 0 peaii3almii MpoueciB y NPOMHUCIOBOMY 00JaJHaHHI
(MacmTabHUM TIEpexin).
Jlucuuiutina TPyHTY€EThCSl HA 3HAHHSX, OJIEP)KAHUX CTYACHTAMH IPU BUBYCHHI HABYAIbHUX IUCIHILIIH
TYMaHITapHOTO, MPHUPOJHUYO-HAYKOBOTO Ta MPOQECifHO-MPAaKTUYHOTO IMKIIB, a camMe BHUIIOl
MaTeMaTukH, Gi3ukH, XiMii, Qi3uYHOi XiMii, TEOPETUYHOI MEXaHIKH, OMOPY MarepiaiiB, TEOPETHUYHUX
OCHOB TEIUIOTEXHIKH, T1ApaBIIiKH, HAPUCHOI I'€OMETPii, IHKEHEPHOI Ta KOMIT FOTEPHOI rpadikH.
dopmyBaHHS 3HaHb, MPAKTHYHUX YMiHb 1 HaBUYOK OakajaBpa 3IIMCHIOETHCS IIiJ Yac MPOBEACHHS
JEKIIIMHUX, TPAKTUYHUX Ta JJAOOPATOPHMX 3aHATh, OPTaHi3allii caMOCTIHHOI pOOOTH.

Onuc HABYAJBLHOI JUCIUILTIHHA
PiBensr BO, cnemianbHICTb,

XapakTepucTruKa KpeAuTHOTO

OCBITHS mporpama, hopma 3araibHi MOKa3HUKH
MOJTYJIS
HaBYaHHS
HazBa guciumniainm,
PiBens BO [Ipomnecu Ta obmagHaHHS Jlexi
nepumii (0akanaBpChKuil) XIMIYHMX TEXHOJOT1H — 2. 54 ron.
TemoBi mporecu
creniaabHICTh L .
Hukn npodeciiinoi [IpakTruH1
133 I'anmy3eBe .
MHIITOTOBKHU 36rom.

MaIIMHOOYAyBaHHS

OcBiTHs porpama
OO6nanHaHHS XIMIYHUX, Craryc KpequTHOrO MOZyJIs —

JIaGopatopHi poboTH
HadTOnepepoOHUX Ta 000B’I3KOBUH PaTOPHLp

18rom.
[IEITI0JI03HO-TIANIEPOBHX

BUPOOHUITB

CamocriitHa poGoTa
232 rox.,

Cemectp 5
P Bun ta popma cemecTpoBoro

®opma HaBUaHHS KOHTPOJTIO

HH
AICHHA €K3aMCH

KinbkicTb KpeauTiB (ToIMH)

8(240)




O0€KTOM HABYAJIBLHOI TUCHMILIIHM € TIPOIIECH Ta 00IaJHAHHA XIMIYHUX TEXHOJOT1H.

3acBoeHHST MaTepiany JAWCHUIUIIHK  JO3BOJHUTH 3acBOITHM  0a30Bi TEOpEeTWYHI 3acaau
TiAPOMEXaHIYHUX TIPOIECIB Ta TEIUIOBUX IMIPOLIECIB, OMAHYBAaTH METOAM Ta METOAHMKH OIlIHKH iX
e(eKTUBHOCTI, Ta YMITH OOIpYHTYBAaTH TEXHIUHI pIMICHHA LIOAO MiABHUIICHHA iX edekrtuBHOCTI. Lle
CIPHUATAME TIJABUIIECHHIO KOHKYPEHTO3JaTHOCTI (axXiBIiB MpPH MpaleBIallTyBaHHI Ha TMPECTHKHI
IH)KEHEpH1 TTOCa/IH.

MeTo10 HABYAIBLHOI JUCIHUILIIHUA € POPMYBaHHS y CTYJEHTIB 34aTHOCTEH (KOMIIETCHTHOCTEH):

- JI0 BUBUCHHSI Ta aHAJI3y MPOIIECIB XIMIYHIX TEXHOJIOT1;

- JI0 aHaJI3y KOHCTPYKTUBHHUX OCOOJUBOCTEH XIMIYHOTO 0018 THAHHS;

- JI0 TIPOEKTYBAaHHS XIMIYHOTO 00JIaIHAHHS;

- JI0 MA00PY €JIEMEHTIB XIMIYHOTO 00JIaIHaHHS;

- 710 BUOOPY €HEProHOCIiB Ta BU3HAUCHHS X CHEPreTUYHHX IMapaMeTpiB.

OcHOBHI 3aBJaHHA HABYAJIBbHOI JMCIHILTiHH.

3riIHO 3 BUMOTaMHU OCBITHBO-TIPOQECiHHOT MPOTrpaMu CTYACHTH IICIs 3aCBOEHHS HABYAIIBHOI AUCIUIUTIHU
MarOTh MMPOJEMOHCTPYBATH TaKi pe3yabTaTH HABUAHHS:
3HAHHSA:

- OCHOBHUX XIMIKO-TEXHOJIOTIYHUX ITPOIIECIB Ta IX KIacH(iKaIlifo;

— KOHCTPYKIIIH TETUIOOOMIHHOTO O0JIaTHAHHS;

- METOAMK pO3PaxyHKIB OCHOBHHX pO3MIpiB W  TEXHIYHHX MapaMeTpiB TETIOOOMIHHOTO
00J1aTHaHHS,

- JpKepes MoCTayaHHs TeIJIOBO1 eHeprii;

- HaIpsIMKiB 3a0I1a/PKEHHS TETUIOBOI €HEPrii Ta 301UIbIICHHS HAIIHHOCTI pOOOTH TEIJI00OMIHHOTO
00J1aTHaHHS,

- KOHCTPYKTUBHHX CXE€M TEIUIOBOrO OOJIaHAHHS JUIsl peasti3allii eBHUX MPOLECIB TEXHOIOTTYHOI
CXEMH;

YMiHHSA:

— BUKOPHUCTOBYIOUH JaH1 II0JI0 OCHOBHUX OCOOJIMBOCTEH TEII00OMIHHOTO O0JIaIHAHHS
MPOBOJIUTH iX KJIacH(iKaIlito;

- BUKOPHUCTOBYIOUHM JIaHI 11[0JI0 OCHOBHUX BJIACTUBOCTEN €HEPrOHOCIIB, PO3paXx0OBYBaTH X OCHOBHI
napameTpu;

- BUKOPHUCTOBYIOYH JIaHi 111010 OCHOBHMX MOTPEO TEXHOJIOTTYHOT epepoOKH, BUOUPATH BiIOBITHY
KOHCTPYKIIIIO TeMJI000MIHHOTO 00JIaIHaHHS;

- BUKOPUCTOBYIOUM JIaH1 IIOJ0 KOHCTPYKLINH 1 TEXHOJOTIYHUX XapaKTEPUCTUK TEIIOOOMIHHOTO
o0J1aJiHaHHS, 3a BIAMOBIIHUMH METOJJMKAaMH PO3paxoBYBaTH iX OCHOBHI PO3MIpH i TEXHIUHI MapamMeTpH;

- BUKOPHUCTOBYIOUH JIaH1 100 KOHCTPYKIIH TEMI00OMIHHOTO 00J1aJHAHHS,

Ta TEXHOJOTIYHUX XapPaKTEPUCTHUK IPOLECIB, IO BIIOYBAETbCA B HUX, OLIHIOBATH TEXHIKO-€KOHOMIYHY
JOLUIBHICTB JIKEpeI MOoCTauaHHs TEeIIOBOi eHeprii;

— BHKOPHUCTOBYIOUH JaHi MIOJI0 TEXHIKO-€KOHOMIYHHUX MTOKa3HUKIB TETUIOOOMIHHOTO 00IaTHAHHS
BH3HAYATH OCHOBHI HAMPSMKH €KOHOMIT TETIJIOBOI €HEprii;

- Ha OCHOBI aHaJIi3y BapiaHTIB 3/11HCHIOBATH palioHAJbHUI BUOIp KOHCTPYKTUBHUX CXEM
TEIUIOBOTr0 OOJIaJTHAHHS JJIS peallizallii MeBHUX MPOLIECiB TEXHOJIOTIYHOT CXeMH;

- MiJ] Yac pPO3pOOKM TEXHIYHOI MPOMO3HULlli, €CKI3HOI0 Ta TEXHIYHOro MPOEKTIB 1 pobdouoi
KOHCTPYKTOPCHKOi JJOKYMEHTallli, BUKOPUCTOBYIOUHM CIIOCOOM 1 METOAM I1H)XXKEHEpPHOi Ta KOMII IOTEPHOT
rpadiky, IPUHIUIIH B3a€MO3aMIHHOCTI Ta CUCTEMY JIOITYCKIB 1 IOCa/10K, BUKOHYBATH CKJIaalIbHI KPECICHHS
TEIJI000MIHHOT0 00JIaTHAHHS;

- KOPUCTYIOUHCh METOJIUKAMH, OOUNCIIIOBATILHOIO TEXHIKOIO, BUKOHYBAaTH MaTepiajibHi Ta TEIUIOB1
Oanmancu oOJjagHAHHSA, PO3PaxXOBYBAaTH KIHETHYHI XapaKTEPHCTUKU MPOIECIB Ta OCHOBHI I'€OMETPHUYHI
pO3MipH amaparis;



- 3HAIOYM OCHOBHI KOHCTPYKII1 00JIaIHAHHS YMITH PO3pOOJIATH KOHCTPYKTOPCHKY JOKYMEHTAIIIIO
Ha TEIJIOOOMiHHE 00JIaTHAHHS;

AOCBia:
- MPOCKTHUH a0 MEePEBIPOYHHI pO3paXxyHOK TEIJIOOOMIHHOTO 00JIaTHAHHS,
— KOHCTPYKTUBHUN PO3PaXyHOK TEINIOOOMIHHOTO 00JIaIHAHHS,
- BU3HAYEHHS 0COOJIMBOCTEH TEIIOHOCIIB;
[TporpamHi pe3y/bTaTH HaBYaHHS, KOHTPOJIbHI 3aX0/H Ta TEPMiHM BUKOHAHHS OT'OJIOIIYFOThCS

OakanaBpaM Ha MEPUIOMY 3aHATTI.

2. IlpepexBi3uTH Ta MOCTPEKBI3UTH AUCUHUILTIHM (MicLe B CTPYKTYPHO-JOTi4Hil cxemi
HABYAaHHA 32 BiIOBIIHOI0 OCBITHLOK MPOrPaMoIo0)

IpepexBizuTn qucuuninm. /g ycnimHoro onanyBaHHsS KOMIETEHTHOCTSIMA HEOOX1HI 3HAHHS
3 IUCLUIUIIH:

- OxopoHa mparii Ta IUBUTLHUHN 3aXHCT.

- TexHomoris KOHCTPYKIIHHUX MaTepialiB.

- Marepiaio3HaBCTBO.

- TeopernuHa MexaHika.

- Mexanika maTepiaiiB i KOHCTPYKITiH.

- Teopis MexaHi3MiB 1 MaIlIKH.

- Mertpororis i cTanmapTH3aIis.

- Jlerani MamuH.

- TeopeTn4Hi OCHOBH TEIUIOTEXHIKH.

MocTpexBiznT AucuumiIinu. Ilepemik mucnuIUIiH, sSKi 3a0€3MEUYYIOTHCS II€I0 HABYAIBHOIO

JUCLIUILIIHOKO:

- Po3paxyHOK i KOHCTpYIOBaHHS THIIOBOTO O0JIaTHAHHSI.

- HaBuanbHi 1MCHUIUIIHY 3 pO3paxyHKY Ta MOJeNoBaHHs 3a gonomororo [1K.

- HaBuyanbHi JTUCHMIUIIHM 3 KOMIT FOT€PU30BAHOTO 1H)KUHIPUHTY.

- HaBuanbH1 AUCHUIUIIHY 3 TPUBUMIPHOTO MOJIETTIOBAHHS.

- HaBuanpHi nucuuruIiy 3 3ac00iB JOCTABKH Ta MEPEMIILIICHHS.

- HaBuanbH1 AMCUUIUIIHY 3 IPOLIECIB TEIIOBOI MIATOTOBKH Ta 0OPOOKH.

- HapuanpHi AUCUUIUTIHY 3 YIOPaBIiHHS TEXHOJIOTTYUHUMU MPOIIECAMH.
HapuanbHi TUCHUIUTIHY 3 MATOTOBKY Ta €KCIUTyaTallii 00JaHaHHS.



3. 3MicT HABYAJIBHOI JUCHUILTIHA

Po3pin 1 SIBumia nepeHeceHHs B mpoliecax i amaparax XiMiYHUX BUPOOHHUIITB.
Poznin 2. OcHoBH Tertonepenadi

Poznin 3. TemnooOMiHHE 00JIaqHAHHS

CTpyKTypa AuCHMILIIHA

Kinekicte ronuna

y TOMY YHUCI

Ha3Bu po3zinis i Tem Bekoro [paktuyni | JlaboparopHi
Jlexuii | (ceminapcbk |(komm totepuu| CPC
1) 1 IPaKTUKYM)
1 2 3 4 5 6
Poznin 1 SIBuina nepeHeceHHs B Mporiecax i armapaTax XiMiYHUX BUPOOHHMIITB.
Tema 1.1 Beryn mo kypcy mporieciB 2 2 -
Ta amaparis.
Tema 1.2. SIBumma mnepeHECEHHS B 14 6 - 2 6
XIMI4HIi TEXHOJIOT1].
Tema 1.3. OcHoBu Teopii 12 4 8
MOJIIOHOCTI.
Pazowm 3a pozaisiom 1 28 12 2 14
Poznin 2. OcHoBH Temonepenayi
Tema 2.1. TenonpoBigHICTb. 24 4 4 4 12
Tema 2.2. KoHBeKTUBHHUIA 24 8 4 4 8
TEII000MiH...
Tema 2.3. TemnooOMiH mpH 3MiHi 16 4 4 8
arperaTHoro CTaHy.
Tema2.4. TennooOMiH npu 10 2 8
BUIIPOMIHIOBaHHI.
Tema 2.5. Cxitagauil TemI000MiH 16 4 4 - 8
Tema2.6. Hecrarionapna 12 4 8
TEIUIONPOBIIHICTh
Pasom 3a posninom 2 102 26 16 8 52
Pozgin 3. TenmooOMmiHHe
oOJtagHaHHS
Tema 3.1 HarpiBanus Ta 28 6 8 4 10
OXOJIOKEHHS B XIMIYHIN TEXHOJIOTI.
Tema 3.2 BumnaproBaHHs 1 BHUNapHi 20 4 6 10
YCTAHOBKH B XIMIUHii TEXHOJIOTII.
Tema 3.3 CymiHHS 1 CyMWIbHI 24 4 6 4 10
YCTQHOBKH B XIMI4H1# TEXHOJOTI]..
MKP 1o pozminax 1,2,3. 8 2 - 6
[TinroToBKa 10 €K3aMeHy 30 - - - 30
Pazom 3a posninom 3 110 16 20 8 66
Pazowm 3a posninom 1,2,3 240 54 36 18 132




HaguanbHi maTepianu Ta pecypcu

bazoBa miteparypa, siKky TpeOa BHUKOPHUCTOBYBAaTH /Jisi OINaHyBaHHS AMCLUMILUIIHU, ONPAllbOBYETHCA
CaMOCTIHHO U1 MATOTOBKH J0 MPAKTUYHUX 3aHATH 1 B yMOBaX AUCTaHIITHOTO HaBYaHHA. J[7151 BUKOHAHHS
MOJIyJIbHUX KOHTPOJBHUX POOIT, MiArOTOBKU JONOBIIEH, Mpe3eHTallill, HAIMCAaHHS €ce 3a pe3yJibTaTaMu
CaMOCTIHHOT pOOOTH MPOMOHYETHCS BUKOPUCTOBYBATH JI0AATKOBY JIITEPATypy Ta IHTEPHET-PECYPCH.

1.
2.

10.

ba3oBa Jgireparypa:

Kopnienko S1.M. Ilponecu Ta ob6magHanHs XiMidHOI TexHoJsorii 1: miapydnuk /S1.M. KopHienko,
1O.1O. JIykaug, 1.0. Mikynsonok, B.JI. Pakuuekwit, I'.JI. Psoues — K. :HTYY [ KIII”, 2011 — 4.1 —
300 c.

Kopnieako S.M. Ilpouecu ta o6nagHaHHs XiMidHOT TexHOIOTIT 2: miapy4yHuk /SI.M. Koprienko,
FO.1O. JIykau, 1.O. Mikynsonok, B.JI. Pakuupkuit, I'.JI. Ps6ues — K. :HTYY [ KIII”, 2011 —Y.2 —
416 c.

FO.1O. Jlykau TemuoBi mpoliecu Ta anapatu XiMiuHux 1 HagronepepoOHux BupooHuuTs// FHO.FO.
Jlykau, 1.0. MikynsoHok, I'.JI. Psa6ues, M.B. Ce3onos.— K.: HMILIBO, 2000 Y.1..-172 c.

FO.1O. Jlykau TemuoBi mpoiiecu Ta anapatd XiMiuHux 1 HaTonepepoOHux BupooHuuTs// FO.1O.
Jlykau, 1.O. MikyneoHok, B.JI. Pakunekwii, ['.JI. Psoues.— K.: HMIIBO, 2004. Y.2.- 161 c.
[Iponiecu Ta oOnagHaHHS XiMiyHOT TexHOJoOrii-1. TemmoBi mpoliecu: BKa3iBKH 10 BUKOHAHHS
po3paxyHkoBoi pobotu [EnekTpoHHMI pecypc| : HaBd4. mocib. i cTyn. cnemiaibHOCcTi 133
["anmy3eBe MaIIMHOOYAyBaHHS, OCBITHBOI npodeciiina nporpama OakasaBpiB
«KoMmn'toTepHOIHTErpOBaHi TEXHOJIOTIT MPOESKTYBaHHs 001 AHaHHs XiMiyHOT iHkeHepii» / KIII im.
Irops Cikopcwkoro; yknaa.: HIBeq M.II., Crenantok A.P., lIsen .M. — EnekTpoHHI TeKCTOBI
nanHi (1 gaitn: 3,71 M6aiit). — Kuis : KIII im. Iropst Cikopebkoro, 2022. — 271 c.

[Tponiecu Ta obnmasHaHHS XIMIYHOI TeXHOJOTIi-2. TerioBi mporecu: 1abopaTOPHUNA MPAKTHKYM,
HaBYaJIbHUN NoCiOHMK [EnekrponHuii pecypc| : HaBu. moci0. Juisi cTyZd. croeriaibHocTi 133
«lamy3eBe  MammHOOynyBaHHs»,  crneuiamizamii  «KoMm’roTepHO-IHTErpoBaHi  TEXHOJOTI]
NpoeKTyBaHHS oOnagHaHHS XiMmiuHOi 1HkeHepi» / KIII im. Irops Cikopcekoro; ykiman.: A. M.
JIro6eka, MLII. IlIen, S1.M. Kopnienko, I'.C. Ilonuman — EnexktponHi Tekctosi nansi (1 ¢aitn: 1,5
Moaiir). — Kuis : KIII im. Irops Cixopcbkoro, 2022. — 65 c.

JlonaTkoBa

OCHOBHI 3aJI€)KHOCTI Ta MPUKJIAN PO3pPAXyHKIB TEMJI00OMIHHUX anapartis. [Enextponuuii pecypcel:
HaBUYAJIbHUW TOCIOHUK ISl CTYJEHTIB, SIKI HABYAIOTHCSA 3a HANpPsIMKOM ,,MamuHoOyayBaHHS
cneuianbHicTh "OOnMazHaHHS XIMIYHMX BUPOOHMLTB Ta MiANPUEMCTB OyliBEIbHUX MaTepiaii'/
HTVYY ,KIII”; ykman. JI.I'. Boponin, A.P. Crenantoxk, JI.I. Pyxxunceka,. - Kuis : HTYY ,KIII”,
2011.- 68 c

[Iporiecu Ta oOnagHAHHS XIMIYHHX TEXHOJIOTiHM-1. Ba3oBi mpuHIMIU Teopii TErIOMacoOOMIHY:
NPaKTUKYM 3 KpenuTHoro moayis [Enekrponnuii pecypc] : HaBd. moci0. Ajsl CTyA. CHeliaabHOCTI
133 «[amy3e mammHOOYAYBaHHS», crerianizamii «[HKUHIpUHT, KOMIT IOTEPHE MOJICIIOBAHHS Ta
NPOEKTYBaHHS o0OJajHaHHS XiIMiyHMX 1 HadTonepepoOHux BupoOHuuTB» / KIII iM. Irops
Cikxopcrkoro ; ykinan.: C.B. I'ymienko, S.B. I'po6oBenko. — EnextponHi TekcToBi AanHi (1 ¢aiin:
2,93 Moaiit). — Kui : KIII im. Irops Cikopcebkoro, 2019. — 120 ¢

[Tpouecu Ta anapatu xiMiyHUX BUpoOHULTB: [IpakTukym [ Enextponnuii pecypc] : HaBd. mocio. s
cTya. crenianbHocTi 161 «XiMi4HI TEXHOJOTIl nepepoOKH IepEeBUHU Ta POCIUHHOI CHPOBUHUY,
OCBITHS mporpama "XiMiuH1 TEXHOJIOT1] epepoOKku nepeBUHH Ta pocinHHOI cupoBuHuU" / KIII im.
Irops Cikopcrkoro; ykiuan.: b.1. lyna, A.P. Crenantoxk, C.B. I'ynienko, P.B. Kuuak, f.I'. T'onpkuit
— EnextponHi TekctoBi AanHi (1 daiin: 2,62 Moaiit). — Kuis : KIII im. Irops Cikopcbkoro, 2020. —
116 T'imporazonuHamika (MpUKIaAH 1 3a1adi) : HaBYabHU mociOHUK / C. . Tkauenko, H. JI.
Crenanosa. — Binnung : BHTY, 2012. — 180 c.



11. TenmomacooOMiH (OCHOBH TeOPii 1 po3paxyHKYy): HaBd. 1ocio. /A.l. Iloropenos. — 2-e¢ Bua. BUTIP. —
JIsBiB: Houii cBit -2000, 2004. — 144 c.

12. JIa6ait B.M. Termomacoo6Mmin. - JIbBiB: Tpiama mmroc, 1998.- 260 c.

13. Bapnamos I'.b. TemoenepreTiuHi yCTAHOBKHU Ta €KOJIOTIYHI aCIIEKTH BUPOOHMIITBA €HEPTIi:
nigpyunuk / I'.b. Bapnamos, I'.M. JIro6uuk. — K.: IBIL] "BunaBaunrso «llomitexnika»", 2003. —
232 c.

14. €ropos f.0. TeopeTnyHi OCHOBH TEIUIOTEXHIKH (Y CHCTEMax MalImHOOyyBaHHs): / €ropos
A.0., benikos C.b., Yiitenko O.M.: Hau. nmocionuk. — 3anopixoxs: Juke [Tone, 2004. — 286 c.

15. Cnunsbko I'.I. TermoTexHivHI TpoOLIeCH Ta TEIIOBa 00poOka MaTepiamiB 1 BUpoOiB: Hapd. mociOHUK.
[ T'.1. Cinubpko, C.B. benikos, O.M. Yiitenko — Memnitonoins, 2011 — 360

HOpMaTHBHa }IOKyMeHTaIIiﬂ

16. JICTY EN 247-2003 TeriooomiHHuKH. TepMiHOIOT .

17. ACTY EN 305-2001 TermmooOMiHHMKH. Bu3HauaHHS eKCIUTyaTalliiHUX XapaKTEPUCTHK
TEII00OMIHHUKIB Ta 3arajbHa METOAMKa BUIIPOOOBYBAHHS ISl BCTAHOBIIECHHS €KCIUTyaTaIliiHIX
XapaKTEPUCTHUK yCiX TETUIOOOMIHHUKIB.

18. ICTY EN 1118:2008. Termooominauku. OX0I0/KyBayl piIMHU, OXOJO/KYBaHI X0JI0I0areéHTOM.
MeTtou BUnIpoOOBYBaHHS AJIs1 BCTAaHOBIIIOBaHHs podounx xapakrepuctuk (EN 1118:1998, IDT

HaB4yajabHUI KOHTEHT

5. MeToauka ONMaHYBaHHHA HaBYaJbHOIL }IHCIII/IHJ'[iH]/I (OCBiTHbOFO KOMHOHeHTa)

[adopmartis (3a po3ainaMu, TeMamMu) PO BCi HABYAJIbHI 3aHATTS (JIEKIi1, MpakTH4Hi, ceminapcbki, MKP,

CPC)
5.1. JlekuiitHi 3aHATTH
Ha3zBa Temu nekuii Ta nepeik OCHOBHUX MUTaHb KinbkicTh
Ne 3/m (mepenik AMJAKTHYHUX 3aC001B, TOCUIAHHS Ha JIITepaTypy Ta 3aBJaHHS Ha TOJUH
CPC)
Poznin 1 SBuia nepeHeceHHs B poliecax 1 anaparax XiMiuHUX BUPOOHHUIITB.

1- Tema 1.1. Betyn 1o kypcy npotieciB Ta anaparis. 2
3annanosano: lIpuUBOIUTBCS CTPYKTypa, KiIacudikamis Ta BUAH XIMIKO-
TEXHOJIOTIYHUX MPOLECIB.

Tema CPC: CtpykTypa, Kiacudikailis Ta BUIU XIMIKO-TEXHOJIOTTYHUX MTPOIIECIB.
Pexomenoosano. Jliteparypa 1- 7.

24 Tema 1.2. SIBuia mepeHeceHHs B XIMIYHIH TEXHOIOTI]. 4
3annanoeano: AHani3yloTbcsl pIBHSHHS 30€peXeHHS MacH, €Heprii, piBHOBarH,
PYLIIIHOT CUIM Ta MPUHLUIHM iX pO3B’3aHHS.

Tema CPC: PiBHSHHS 30€peKeHHs MacH, eHeprii, piBHOBAru, pyuIiiHoi cuiu Ta
MIPUHITAIH iX PO3B’S3aHHS.
Pexomenoosano: Jliteparypa 1-7.

5,6 Tewma 1.3. OcHOBH Teopii MOAIOHOCTI. 4

3annanosano: PosrnsparoTees (Pi3uyHI Ta MaTeMaTWYHI MOJEN TETUIOBHX
mporeciB Ta ix pimeHHs. [IpuBomsAThCS yMOBM Ta TeOpeMH MOIIOHOCTI.
AHani3yI0ThCs KpUTEPii, KpUTEpiaibHi PIBHAHHS Ta MPUHIUIN iX OJIep>KaHHS.
Tema CPC: Po3rasaatotees (i3UyHI Ta MaTEeMaTUYHI MOIEII TETIOBUX MPOIIECIB
Ta ix pimeHHs. [IpuBoAsSTbCS YMOBU Ta TEOpEMHU MOAIOHOCTI. AHaNI3yIOThCS
KpUTEpii, KpuTepianbHi PIBHAHHS Ta MPUHIUIHN iX O€p>KaHHS.

Pexomenoosano: Jliteparypa 1-7.

Poznin 2. OcHoBH Temtonepenayi




7,8

Tema 2.1. TenaonpoBiAHICTS.

3annanosano: Po3rnsgaroTbes TOHATTS  TEIJIOBOI  eHeprii Ta Buad i
MIepPeHECeHHs, TEMIIEPaTypHOro MOJsl Ta rpaJieHTa Temneparyp. BuBoautecs Ta
AHATI3YETHCSI OCHOBHE PIBHSHHS TEIUIONPOBiAHOCTI. Po3rismatorbes koedimieHT
TEIUIONPOBIIHOCTI, YMOBH OJHO3HAYHOCTI Ta BUIMAJKU MEPEHECEHHs TeIla Mpu
TPaHUYHUX YMOBaX IEPIIOTO Ta TPETHOT'O POJY Yepe3 MIIOCKY Ta HUIIHAPUIHY
CTIHKH.

Tema CPC: KoedilieHTH TEIJIONPOBIAHOCTI, YMOBU OJTHO3HAYHOCTI Ta BUTIAJKH
MIEPEHECEHHs TEeIUIa MPH IPAHUYHUX YMOBAX MEPIIOro Ta TPETHOTO POaY Yepe3
TUTOCKY Ta HWIIHJIPUYHY CTIHKH.

Pexomenoosano: Jliteparypa 1-7.

9-12 | Tema 2.2. KoHBeKTUBHUI TETLIIOOOMIH.
3annanoeano: AHaN3yeThCS PIBHIHHS TEIUIOBiAIadi Ta (QI3UYHUANA 3MiICT
KoedirienTa TerioBiagadi PosrmsnaroTees ¢(izuyHa Ta MareMaTHYHa MOJEINI 1
nuisixu i1 pimmenHs. [IpuBoasThes KpuTepii Ta KpUTepianbHi PIBHAHHS TEIIOBOI
MOJIIOHOCTI Ta YaCTKOBI BUMAIKH KOHBEKTUBHOT'O TETIJIOOOMIHY.
Tema CPC: ®i3udHa Ta MaTeMaTHYHa MOJIeNI 1 Isixu 11 pimenHs. [IpuBoastecs
KpUTepii Ta KpUTepiaabHi PIBHSIHHS TEIUIOBOI MOMIOHOCTI Ta YaCTKOBI BHITAJIKU
KOHBEKTHBHOT'O TEIUIOOOMIHY.
Pexomenoosano: Jliteparypa 1-7.

13,14 | Tema 2.3. Tero0OMiH NPH 3MiHI arperaTHOro CTaHy.
3annanosano. Po3rnsmaioTecs BUIU Ta Pi3UUHI MOETI MPOIECiB KOHACHC AT Ta
KHITIHHS, aHAJTI3YIOTHCS PO3PaXyHKOBI 3aJI€KHOCTI JJIsl BU3SHAYCHHS KOS (DillIEHTIB
TETUTOBIAa4l Ta NUISIXM 1X 1HTeHCHU]iKalIii.
Tema CPC: ®i3u4Hi MOjeNl NpOIEciB KOHJEHCAIil Ta KUIIHHS, aHali3
PO3PaxXyHKOBHX 3alIe)KHOCTEH sl BU3HAUEHHs KOoe(illieHTIB TeIIOBiAgadi Ta
IUIAXY 1X 1HTeHCUdiKaIii.
Pexomenoosano: Jlireparypa 1-7.

15,16 | Tema 2.4. TernooOMiH IpU BUIPOMiHIOBAaHHI.
3annanosano: Po3rasgaeTbcsi CyTh IMPOMEHEBOTO BHUIIPOMIHIOBAHHS, OCHOBHI
3aKOHHM Ta TEIJIOOOMIH MIXK JIBOMa T1JIaMH Ta B ra3ax.
Tema CPC: CyTh NpOMEHEBOIO BHIIPOMIHIOBAaHHS, OCHOBHI 3aKOHM Ta
TEIUI000MIH MiX JIBOMa TillaMu Ta B razax. Jliteparypa 1-7.

17 Tema 2.5. Cknaanuit TemaI000MiH

3annanosano: Po3rnsnaroTbest BUAU Ta (Pi3WdHI MOJIENI CKIIAIHOTO TETUIOOOMIHY,
AQHATI3YIOTHCS 3aJIEKHOCTI JUIsl BU3HAYCHHS KOS(III€HTIB TETUTOB1//1a4l Ta MIJITXU
X 1HTeHCH]IKaLli.
Tema CPC: ®13u4Hi MOJIeNi CKJIQJHOTO TEIIO0OMiHY, aHATI3YIOThCS 3aJ1€KHOCTI
JUIs BU3HAUYEHHS Koe(illi€HTIB TEIUIOBIAaul Ta IUIAXH iX 1HTeHCH]iKarii.
Pexomenoosano: Jlireparypa 1-7.

18,19 | Tema2.6. HecranionapHa TEIJIONPOBIIHICT
3annanoeano: Po3rnsgaroTbCsi OCHOBM Ta OKpEMl BHIIQJKU pIIICHHS 3a]ad
HeCTalllOHapHOI TeTUIONPOBITHOCTI
Tema CPC: oxkpeMi BUMAIKHU PIICHHS 3a7a4 HECTaIlIOHAPHOT TETUIOMPOBIAHOCTI
Pexomenoosano: Jlireparypa 1-7.

20-22 | Tema 2.7. HarpiBaHHs Ta OXOJIO/PKEHHS B XIMIUHIN TEXHOJIOTI].




3annanosano: Po3rasnaloThCs BUMOTU JI0 TEIUIOHOCIIB , X XapaKTepUCTHUKH ,
OCHOBHI CXEMH HarpiBaHHS. Ta OCHOBH iX pO3PaxyHKY.

[IpuBOAATHCS TUIIOBI KOHCTPYKII TEIJIOOOMIHHUKIB, METOJUKHU IMPOEKTHOTO 1
MEPEBIPOYHOTO PO3PAXYHKIB Ta IUIIXHU IHTEHCHU(DiKaLlii mpolecy Tersonepeaadi..
AHami3yeTbcsl B3a€MHUH pyX TEIUIOHOCIIB Ta MOPSIOK BH3HAYEHHS PYLIIHHOL
cunu  Teruionepenadi. [IpuBOAATBCS OCHOBH PO3PaxyHKY TEIIOOOMiHHHX
amaparis.

Tema CPC: TlpuBectn kiacudikamiro Ta CKJIACTH albOOM KOHCTPYKIIIH
TEMJIOOOMIHHUX amapaTiB amapaTiB. Buminutu Bumagku iX 3acTOCyBaHHS
nepeBary Ta HeJIOJIKH.

Pexomenoosano: Jlireparypa 1-7

23-24 | Tema 2.8. BumaproBaHHs 1 BUIIApHI YCTAHOBKH B XIMIYHIM TEXHOJIOTII. 4

3annanosano. Posrnspaerbes (izuyHa CyTh MPOLIECY BUMAPIOBAHHS HA TIPUKITIATI
OJTHOKOPITYCHOT BUIIAPHOI YCTAHOBKH 3 IIEHTPAIBHOIO ITUPKYIISALIHHOK TPYOO0.
CxutagatoTecsi MaTepiaabHUI Ta TEIUIOBUN OallaHCH, aHAJi3YIOThCS OCOOIMBOCTI
BU3HAYCHHS KOPUCHOI Pi3HUII TEMIIEpATyp, IPUBOJAUTHCS AITOPUTM PO3PAXyHKY.
Po3srnsigaroreesi 0araToKOpIycHI BHIIApHI YCTAHOBKH Ta iX OCOOJMBOCTI MpHU
npsIMOTEUil, MPOTHTEHii Ta MapalielbHOMY JKUBJICHHI. BuBYaeThCs po3momin
KOPUCHOI PI3HUII TeMIlepaTyp Ajs Pi3HHX BUMNAIKIB Ta THUIOBI KOHCTPYKIT
amapariB. [IpuBOASTECS OCHOBH PO3paxyHKY BUIIAPHHX allaparis.

Tema CPC: IlpuBectu kiacudikaliito Ta CKIacTy aTb00M KOHCTPYKIIii BUTAPHUX
armapariB. BUuIiinTi BUMaaKy 3aCTOCYBaHHS IIEPEBark Ta HEIOIKH.
Pexomenoosano: Jliteparypa 1-7.

25,26 | Tema 2.9. CymiHHS 1 CyIIMIbHI YCTAaHOBKH B XIMiYHIN TEXHOJIOTI]. 4

3annanoeano: Po3rngnaerbes (i3MuHa CyTHICTb IPOLIECY CYIITHHS Ta 1Oro BUAM.
BuBuaeThcsi KOHBEKTHBHE CYIIIHHS Ta TapaMeTpH BOJIOTOTO  IOBITPS,
aHaMTHYHUM 1 rpadoaHamiTuyHMi cnoci® iX Bu3HaueHHsA. CKiagaeThes
MaTepiaibHUH Ta TEeII0BUi OanaHcH cylIiHHSA. BBOAUTHCSA MOHATTS TEOPETUYHOT
CYIIapKH Ta MpPHUBOAATHCA BapiaHTU cymiHHA. [IpuBOAATBCS pPO3paxyHKOBI
3aJIeKHOCTI JUId BHM3HAYEHHS BHJATKy TMOBITpA 1 Temjga Ha CYIIIHHS.
PosrnsinaroTbes KpuB1  CYIIIHHA, NEPIOJU CYUIIHHS Ta alrOPUTM BU3HAUYEHHS
HIBUAKOCTI CYyIIIHHA. [IpUBOISATBCSA 3alM€XHOCTI s BU3HAYEHHS TPUBAJIOCTI
CYUIIHHS B IEPUIOMY Ta IpYroMy Iepiojiax Ta rabapUTHUX PO3MIPIB CYIIApOK.
Tema CPC: IlpuBectu ki1acuikaliiio Ta CKJIaCTH allbOOM KOHCTPYKIIIH CylIapoK.
Buninntyi BUNagku 3acToCyBaHHs, EpPEBaru Ta HEJOMIKU

Pexomenoosano: Jliteparypa 1-7.

27 KontponsHa MotynpHa poboTa 2

5.2. IlpakTHyYHi 3aHATTSA

[TpakTH4HI 3aHATTS MpU3HAYEH1 U1 OUIbII AETaJIbHOTO 03HAHOMIIEHHS CTYACHTIB 3 OKPEMUMHU TEMaMH Ta
JUTSL KPaIoro 3aCBOEHHS MaTepiary, IKHi BUKJIAJAETHCS Ha JICKITISX.

Ne 3/ Kinekicte
Ha3Ba Temu, 110 BUHOCUTHCS HA IPAKTUYHE 3aHATTS
TOJINH

Poznin 1. SIBuma nepeHeceHHs B poliecax 1 amaparax XiMIdHUX
BUPOOHHUIITB.
Tewma 1.3. OcHoBH Teopii MOaIOHOCTI.




Posrasinarorbest iznuHa Ta MaTeMaTHYHA MOJIEIl TIPOIIECIB
NepEeHEeCEeHHs, METOIU PIIICHHs Ta KpUTEpii moaiOHOCTI, X BIACTHBOCTI Ta
(bI3UYHMI 3MICT.

Pexomenoosano: Jliteparypa 1-7.

Poznin 2. OcHoBH Temionepenayi

Tema 2.1. TermmonpoBiAHICTb.

2,3

Po3paxyHku nporiecy TeIIOnpoBiTHOCTI Ta TEPMIYHOTO ONOPY IS
OJTHOIIIAPOBOI, OaraTomapoBoi Ta MWIIHAPUIHOI CTIHOK..
Pexomenoosano: Jliteparypa 1-7.

Tema 2.2. KOHBEKTUBHUN TEILIOOOMIH.

4,5

Po3rnsgaroThest 4acTKOBI BUIIAJAKU KOHBEKTUBHOTO TEIZIOOOMIHY Ta
QITOPUTM PO3paxyHKy Koe(]iliEHTIB TEIJIOBIavi Ta TeIuIonepeaadi.
Pexomenoosano: Jliteparypa 1-7.

Tewma 2.3. TertooOMiH IpH 3MiHI arperaTHoOro CTaHy.

Posrnsinatotbes 0COOIMBOCTI Ta MPUKIIAAN PO3PAXYHKY KOSPIIIEHTIB
TEIUIOBI/I1adi Ta TEIUIONepeiadi MPH KUIiHHI Ta KOHIEHCaIlii.
Pexomenoosano: Jlitreparypa 1-7.

Tema 2.5. Cxiagauil TEIUI000MiH

7,8

Po3rnsgaroTeest mpuKiIaay po3paxyHKy CKIaHOTO TETIOOOMIHY.
Pexomenoosano: Jlireparypa 1-7.

Tewma 2.7. HarpiBanHS Ta OXOJIOKEHHS B XIMIYHIH TEXHOJIOTII.

9-12

Po3rnsgaroThest cXeMH HarpiBaHHS Ta OXOJIOJDKCHHS, KOHCTPYKIIT
amapariB Ta MPUKJIATH X PO3PaAXYHKY.
Pexomenoosano: Jliteparypa 1-7.

Tema 2.8. BunaproBaHHs 1 BUIapHi YCTAHOBKH B XiMiUHIH TEXHOJIOTII.

13-15

Po3rnsaaroTbest cxeMu, KOHCTPYKILIT Ta MPUKIAIH PO3PaXyHKY
BUIIAPHUX YCTaHOBOK.
Pexomenoosano: Jliteparypa 1-7.

Tema 2.9. CymiHHS 1 CyIINIbHI YCTAHOBKH B XIMIYHIN TE€XHOJIOTI.

16-18

Posrnsinarotbes cxemu, KOHCTPYKIIT Ta MPUKIAIN PO3PAXYHKY

CYIIApOK.
Pexomenoosano: Jliteparypa 1-7.

5.3. JI1aGopaTopHi 3aHATTA.

OcHOBHI 3aBIaHHs LUKy Ja0OpaTOPHUX, 11€ HAOYTTs TOCBIlY CKJIalaHHs 0allaHCOBUX PIBHSHb
TETMIO0OMIHHHUX IPOLIECIB, @ TAKOXK aHAIII3 JOCTIIHUX JJAHUX 1 y3araJlbHEHHs OTPUMaHUX pe3yJbTaTiB.
CuctemaTu3aiiis i 3aKpiruieHHs 3HaHb (QyHJaMEHTaIbHUX PIBHSIHb IEPEHECEHHS MacH, €Heprii, KUTbKOCTI

pyXy Ta 3arajibHUX NMPUHIUIIB X PO3B’sI3aHHS JJI1 KOHKPETHUX MPOIIECIB XIMIUYHOI TEXHOJIOTI].

. Kinpkicts
Ne 3/m Hazpa naboparopHoi po60TH (KOMIT FOTEPHOTO MPAKTUKYMY)
TOAMH
1 Berymnue 3aasaTTsa. O3HalOMIIEHHS 3 BAMOTaMH TEXHIKH O0€3TMEKH. 2

dopmyBaHHA IpyI, TiArPYI. 3HAHOMCTBO 3 J1a00PaTOPHUMHU YCTaHOBKaMH.
®opMyITIOBaHHS BUMOT 10 BUKOHAHHS, O)OPMIICHHS 3BITIB 1 3aXHUCTY
712a00paTOPHUX POOIT.

2,3 JlocaiakeHHs TeIUIONPOBIIHOCTI Yepe3 HMITIHAPUYHY CTIHKY 4
Pexomenoosano: Jlitreparypa 1-7, 14.




4,5 JlochimkeHHs: KOHCTPYKLIN TEIIOOOMIHHUX arapariB Ta MpoLecy 4
TerIonepeadi B TemI000MiHHUKY 3 U-ogiOHuMH TpyOKamu .
Pexomenoosano: Jliteparypa 1-7, 18.

6,7 JlocmiKeHHsT KOHCTPYKIIH BUIMTAPHUX arapariB Ta MPOLECy TerIoBiqaaqi 4
MIPY KUITIHHI Ta KOHICHCAIII] .
Pexomenoosano: Jliteparypa 1-7, 17.

8,9 JlocnimkeHHsT KOHCTPYKIIIN CYIIapOK Ta CYIIApKH 3 YaCTKOBOIO 4
PELHPKYJIAIIEI0 CYIIHMIBHOTO areHTYy.
Pexomenoosano: Jliteparypa 1-7, 21.

1. Camocriiina po06oTa cTy/IeHTa

Hucrtumnina «[Ipomecu Ta o6agHanHs XiMIYHUX TexXHOJOTIH - 1. Temtosi npouecu» nepeadaydae
Taki BUIU pOOOTH CTYACHTIB: JICKIIii, MPAKTUYHI Ta JJAOOPATOPHI 3aHATTS, OJIHA MOJYJIbHA KOHTPOJIbHA
poboTa Ta camocTiiiHa poOoTa CTyneHTa. BUBUCHHS AMCIUILIIHN 3aKIHUYE€ThCS CKIIQJIAaHHSAM ICIHTY, JIO
SIKOTO JIOMYCKAIOThCS CTY/ACHTH, SKi TOBHICTIO BHKOHAIM TPOrpaMy KPEIUTHOTO MOIYJsS, a came
3aXMCTUJIM BCl 3aBIaHHA, sIKi OyJTM BUHECEH] Ha JICKIIiiHI, IPAaKTU4HI Ta Ja00paTOpHI 3aHATTSL.

OcHoBHOIO (hOPMOIO BUBYCHHSI TUCITUILTIHN CTYACHTAMH € CAMOCTIiHA PO00Ta 3 PEKOMEHIOBAHOIO
HABYAJILHOIO i HABYAJIbHO-METOAMYHOIO JTEpaTyporo. MeToro 1i€i poOOTH € HAOYTTA TEOPETUYHUX 3HAHD
3 IUCIUILTIHU, (POPMYBaHHS BMiHb 1 IOCBIZy B IPOEKTYBAaHHI MPOMHUCIOBOTO 00JIaTHAHHS.

Jlexuii MaroTh 3a METy y3arajibHUTH ¥ CHUCTEMaTH3yBaTH 3HAHHS, HAOYTI CTyOEHTaMH MiJ 4ac
CaMOCTIHHOT poOOTH.

[IpakTu4Hi 3aHATTSA NMPU3HAYEHI /Ui OUTBII JIETATHHOTO O3HAMOMIICHHS CTY/ACHTIB 3 OKPEMHUMH
TEMaMHU Ta JUIsl KPal[oro 3aCBOEHHS MaTepiaiy, IKH BUKIIATAEThCS Ha JICKITISX.

JlabopaTopHi 3aHATTS JO3BOJIIOTH CTYICHTAM IIIJISIXOM BHKOHAHHS II€BHHUX BIJIIOBITHO
c(OpMyJIbOBaHUX 3aBJaHb 3aKPIIUTH TEOPETUYHI MOJIOKEHHS KPEIUTHOrO MOAYJsd W HaOyTH BMIHb 1
JOCB1JTY 1X TPAKTUYHOTO 3aCTOCYBaHHSI.

6.1. InauBinyanbHi 3aB1aHHs

IIpu BUBYEHHI KypCy 1HAMBIIyasIbHI 3aB/IaHHS HE Nepea0daydeHi.

6.2. KonTpoabHi po6oTu

[InanyeTbcst 0HA MOAYJIbHA KOHTPOJIbHA pOOOTAa.

OcHOBHA TUJIb KOHTPOJIbHOT POOOTH TOJSTAE y TEPEeBIpIl PIBHS 3aCBOECHHS Marepiaiy, M0
BUKJIAJAETHCA, IO JIO3BOJIMTH CIIPOCTUTU 3aCBOECHHS MaTepiany CTyIeHTaMu Ta 3abe3MeduTu Oibl
MOBHUM KOHTPOJIb 3 OOKY BUKJIaJadya 32 BAKOHAHHSIM HaBYAJIbHOI MPOTpaMu CTYACHTAMU.

OpieHTOBHI MUTaHHS BUHECEHO JI0 JOJATKY A.

IMoniTuka Ta KOHTPOJIb

IoniTnka HAaBYAJIbHOI IUCHUILIIHU (OCBITHBOT0 KOMIIOHEHTA)

CryaeHT moBuHEH OYTH MPUCYTHIM Ha BCIX JIEKI[ISX , MPAKTUYHUX Ta JIA0OPATOPHUX 3aHATTAX 32
BUHSTKOM MiATBEPKCHUX MOBAKHUX MPUYHH.

3axuCT NPaKTUYHUX, JJa0OPATOPHUX POOIT, a TAKOXK 1HIUBITyaIbHUX 3aBJaHb IPOBOAUTHCS IEPCOHATBHO
3riZJHO BCTAHOBJICHHX JIC/UIAlHIB 3 YpaxyBaHHSIM 3a0X04yBAIbHUX Ta MTpadHUX OaiB



CtyneHTH MaloTh IPaBO OCKAp)KUTH Oaly 3a 3aBOaHHA, aje OOOB’S3KOBO apryMEHTOBAHO,
NOSICHUBIIM, 13 SKAM KPUTEPiEM BOHM HE IMOTOKYIOTHCS BIANOBIAHO 10 OI[IHOYHOTO JIMCTa Ta/abo
3ayBakKEHb.

JeranizoBaHi KpuTepii OL[iHIOBAHHS Pe3yNbTaTiB HABYAHHS CTYACHTIB BH3HA4eHI y mojoxxeHHi npo PCO
IUCLUILIIHHA.

ITosiTuka yHiBepcuTeTy
AkajneMiuHa 100poYeCHICTH

[ToniThka Ta TPUHIMIMN aKaaeMidHol noOpodecHocTi Bu3HaueHi y posxim 3 Kogekcy uecti
HarioHanpHOTO TEXHIYHOTO YHIBepcuTeTy YKpaiHu «KHiBCHKHI TOJMITEXHIYHUN 1HCTUTYT iMeHi Irops
Cikopcbkoroy. Jleranphirie: https://kpi.ua/code.

Hopmu eTnuHoi noBeinku

Hopmu eTrnyHOi1 MOBEMIHKM acIipaHTIiB 1 NpamiBHUKIB BU3HaueHi y posauni 2 Kogekcy wecti
HamionanbHoro texHiyHoro yHiBepcutery Ykpainu «KuiBChKHMH MOMITEXHIYHMH IHCTHTYT iMeHi Irops
Cikopcbkoroy. Jleranphime: https://kpi.ua/code.

7. Buau KOHTPOJIIO Ta PEHTHHIOBA CHCTeMa OLiHIOBaHHS pe3yabTaTiB HaBuaHusa (PCO)

PeliTunr cTynenTa 3 KpeAUTHOTO MOJYJISl CKJIaIa€ThCs 3 0aliB, 10 BiH OTPUMYE 3a:

1) BukoHanHs Ta 3axuctl0 (3a BHOOPOM BHKJIa/1aua) 3a1ad.

2) BUKOHAHHS Ta 3aXUCT 4-X JTabOpaTOPHUX POOIT Ta 3 PO3/iTiB KOHCIEKTY KOHCTPYKIIii;
3) namucanus MKP;

4) BiAmoBiab Ha €K3aMEHi.

Cucrema pediTHHIOBHX (BaroBux) 0aJiiB Ta KpUTepil ONiHIOBAHHA

1. PoGoTa HA NPAKTUYHHUX 3AHATTHAX
Barosuii 6ai - 2. MakcuManbHa KiIbKICTh OalliB Ha BCIX MPAKTUUHUX 3aHATTSX JOPIBHIOE:

2 6amu x 10 =20 Oamnis..
Kpurepii oniHioBaHHS:

0aJ1 2 BUCTABIISETHCS 32 YMOBH BIJIMIHHOT BIJITOBIII.
Oast 1 BUCTaBIAETHCS 32 YMOBH JIOCTAaTHHOT BIIMOBI/II.
6as1 0 BUCTABIIAETHCS 32 YMOBH HE3a0BUIHHOT BIAMOBIII.

2. JIaGopaTopHi podoTn
Barosuii 6an - 6. MakcuManbHa KiIbKICTh OaltiB 3a BCi Ja00paTOpHI pOOOTH Ta KOHCIEKT KOHCTPYKIIiH

TIOPIBHIOE:
6 OaiiB x 4 = 24 Gany.
KpuTepii oriHtoBaHHS:
- MATrOTOBKA Ta BUKOHAHHS JIA0OpaTOpHOI poOOTH:
0arn 2 BUCTaBISETHCS 32 YMOBH BiIMiHHOI poOOTH;
6an 0 BUCTaBISETHCS 32 YMOBH HE330BIIILHOT pOOOTH.
- SKICTh (3aXUCT) poOOTH:
0aJ 2 BUCTaBISETHCS 32 YMOBH BiAMIHHOI BiJIMOBIIi;
Oain 1 BUCTaBISETHCS 32 YMOBH JIOCTaTHBOI BiJIMOBIII,
6ast 0 BUCTaBIIAETHCS 32 YMOBH HE3a0BUIHHOT BiAMOBIII.

- MiTOTOBKA Ta 3aXUCT OJJHOTO PO3/ALTY KOHCIIEKTY KOHCTPYKITii:
0arn 2 BUCTaBISETHCS 32 YMOBH BiJIMIHHOI BiJIIOBIIi;

0arn 1 BUCTaBISETHCS 32 YMOBH JIOCTaTHHOI BiIIOBI/II;
0an 0 BUCTaBISAETHCS 32 YMOBH HE3aI0BITLHOI BIIMOBIII.


https://kpi.ua/code

3. MoayJjabHH1iI KOHTPOJIb

Baroswuii 6aix — 16

0an 16-12 BucTaBisi€eThCs 32 YMOBH BIINIOBII IIOHAMMEHIIIE Ha 95 % nuTaHb;
6ai 11-9 BucTaBisieThCs 32 YMOBHU BiAmoBiai Ha Big 85 1m0 95 % nuTaHk;

0air 8-6 BUCTABIISIETHCS 32 YMOBH BiAIOBIAl HA Big 75 110 85 % nuTaHb;

0air 5-2 BUCTaBJISIETHCS 32 YMOBH BiAmnoBiAl Ha Big 60 no 75 % nuraHb,

6ai 1-0 BUCTaBIISIETHCS 32 YMOBH BIAIOBiAI MeHIIIE, HIXK HA 60 % muTaHb.

5. lllTpadHi Ta 3a0X04yBaJIbHI 0aJIH 3a:

- HEIOITYCK J10 JIJaOopaTOpHOI pOOOTH y 3B'A3KY 3 HE3aJOBIJIBHUM BXi1JHUM KOHTposeM -1 Oair;

- BIACYTHICTH Ha Ja0OpPAaTOPHOMY 3aHSTTI 0€3 MOBaXXHOI MIPUUMHHU - 2 Oanu;

- HecBoedacHe (Mmi3HiNIE, HDK Ha KOHTPOJBLHOMY 3aHATTI) 34aya JjJabopaToOpHOi poOOTH 4Uu
pO3Ainy KOHCTIEKTY KOHCTPYKIIiH - 1 Oair.

- HecBoedacHe (Imi3HINIE, HIXXK HAa KOHTPOJLHOMY 3aHSATTI) 37a4a pO3paxyHKY arapara Ha
MIPAKTUYHOMY 3aHSATTI - 2 6anu;

- 3a0XOuyBaJibHI Oalu: BUKOHAHHS 3aBJaHb 13 BJIOCKOHAJICHHS IHAAKTUYHUX MaTepiajliB 3
KpeAUTHOTO MOy - 1o 10 Gadis.

Po3mip mikaau peiituary RD= 100 6aJis.

Po3mip craproBoi mkanu Re= Rup+RiuastRvkp =20+24+16=60 Ganis.

Po3mip ex3amenamniiinoi mkaimu Re= 40 Gamis.

YMOBH MO3UTHUBHOI IIPOMIKHOT aTecTarii

JIJist OTpUMaHHS «3apaxoBaHOY 3 MEpIIoi MPOMIXKHOI arecrallii (8 THKIEHb) CTY/JICHT TOBUHEH MAaTH HE
MeHIIe HiX 8 OaniB (3a yMOBH, SKIIO Ha IMOYATOK 8 THIKHS 3TIIHO 3 KaJEHJIApHUM IUIAaHOM
KOHTPOJIbHUX, 3aX0/IB «iJealbHUI» CTYAeHT Mae oTpuMartu 17 OamiB).

Jlnis OTpUMaHHS «3apaxoBaHO» 3 Apyroi mpoMixHOoi arectauii (14 THKIeHb) CTyI€HT TOBUHEH MaTH He
MeHIe HDK 22 Oanu (32 yMOBHM, SIKIIO Ha MOYaTOK 14 THXKHS 3TIJHO 3 KaleHJApHUM IUIaHOM
KOHTPOJIbHUX 3aXOJ(iB «iJIeaJIbHUI» CTYJJEHT Ma€e OTpuMatu 45 6aiiB).

YMOBH JOMYCKYy JO €K3aMEHY: 3apaxyBaHHsS BCIX MpPaKTUYHUX 3aHsATh, JIaOOpaTOpHUX poOIT,
PO3paxyHKOBOI pOOOTH, TO3UTUBHUH Pe3yIbTaT MOIYJIEHOI KOHTPOJIBHOT POOOTH, a TAKOXK CTAPTOBHIA
peiitunr R > 24 6ani (e menie 40 % Bin R).

Kpurepii ex3aMeHalIHHOrO OLIHIOBaHHS: €K3aMeHallMHUN Oi1eT MICTUTh 4 NHUTAaHHS, MaKCHUMallbHa
KUIBKICTh OaTiB 1O MUTAHHIX PO3MOAUISETHCS MIOPIBHY.

Tabnuus kpuTepiiB OLIIHIOBAHHS BiANOBiEH Ha MUTaHHS OilEeTy

PiBens Biamosiai KinbkicTh OaiiB 3a BIANOBIAL HA ITUTAHHA
ITuranusa 1 | Ilurapas 2 | Iluragasa 3 | [luragns 4
BinMigamii 9-10 9-10 9-10 9-10
Hy>xe noopwmit 7-8
JoOpuit 5-6 6-8 6-8 6-8
3a10BUILHUNI 34 3-5 3-5 3-5
JlocTaTHii 1-2 1-2 1-2 1-2
HezanoBinpHuii 0 0 0 0




Ta0auus BiAMOBIAHOCTI peHTUHIOBUX 0AJIB OLIHKAM 32 YHiBEPCUTETChKOI0 IIKAJIOKO:

Kinvxicmo 6anie Orinka
100-95 BigminHO
94-85 Hyxe mobpe
84-75 Job6pe
74-65 3a10B1JIBHO
64-60 JlocTaTHBO
Menie 60 HesanoBiibHO
He BukoHaHI yMOBH JIONTyCKY He nonymeno

JonaTkoBa indopmaiisi 3 TUCHUILTIHA (OCBITHHOT0 KOMIIOHEHTA)

[Tin yac HaBYaHHS CTYJEHTH OTPUMYIOTh HOBI 3HAHHS, YMIHHS 1 HaBHYKH, B OCHOBHOMY IIpH
NPOBEICHHI KOHKPETHUX JIEKIIH, MPAaKTHYHUX Ta JIAOOPATOPHUX 3aHATH MiJ KEPIBHULTBOM MPOBIIHUX
HIIIT xadenpu. JlocuTh 4acTo mix yac HaABYaHHS CTYACHTH, 3 METOIO OTPUMAaHHS 3a0X0YyBaJbHHUX OaiB
3aJy4aroThCs U HaJaHHS JIOTIOMOTH B PO3pOOI HAaBYAIHHO-METOAWYHOI JOKyMeHTamii (myOmikarii
NMOCIOHUKIB, JIIEH3yBaHHs, PO3poOKa METOAWYHOI JoKyMmeHTauii Tomio). Ilpu mpoMy xapakrep Takoi
JIOTIOMOTHY TTOBHHEH CYBOPO BIAMOBIAATH MPOQUI0 TUCIMILIIHK 1 0 TPUBAIOCTI HE MOBHHEH 3aBaXKaTH
BUKOHAHHIO TUIAaHY HaBYaHHS CTY/ACHTA.

Po0ouy nporpamy HaBYaIbHOI AMCHUILIIHM (cHIa0yC):

CkiaeHo:
JOTICHT Kadeapu MaIIiH Ta arapaTiB XiMIYHUX 1 HadTONEpepOOHUX BUPOOHHUIITB, KAaHAUIAT TEXHIYHUX
Hayk, noueHrt, [1Isen Mukona [lerpoBuu

YxBaseno: kapenporo MAXHB (mportokon Ne 20 Bix 12.06.2025

IMoroxxeno: Meroanunoro koMmiciero pakynbreTy (mpotoxoa Ne 11 Bix 27.06.2025)

Homatoxk A
IInranus no MKP

VYMOBH OHO3HAYHOCTI 1 TX BUIU.

BuBeniTh piBHSHHS AJS PO3MOALUTY TEMIIEPATYpP B IJIOCKIN CTIHIII.

BuBeniTh piBHSHHS AJIS TEMIIEPATYPHOTO OIS B MITIHIPWYHINA CTIHIIL.

BuBeniTe piBHSHHS AJI pO3MOALUTY TEMIIEpaTyp B OaraTomapoBii CTIHIN MPY TPAHUIHUX YMOBaX 1-To poxy.

BuseniTs i npoaHani3yliTe OCHOBHE PIBHAHHS TEIUIONEpeaadyi.

Bin sxux ¢akTopiB 3a5eKUTh BUMPOMIHIOOYA 31ATHICTE Tisa?

o Take TeMmepaTypHHI TPali€HT, i30TepMiUHa ITOBEPXHS 1 TEMIIEpaTypHE TIOJIe Ta AKi iX

BiacTuBOCTI?IpHBEiTE OCHOBHI 3aKOHH TEINIOBOTO BUIIPOMIHIOBAHHSI.

8. Sk BU3HAYMTH KUIbKICTh TEIUIOTH, 1110 HEPEIAETHCS Bl OIIbII HATPITOrO Tija 0 MEHII HATrPiTOro.

9. TlpuBeniTh MexaHi3M KOHBEKTHBHOT'O NIEPEHECEHHS TEILIOTH.

10. IIpuBeniTh cUCTEMY PIBHSHB, SIKA OMUCYE KOHBEKTHBHE IIEPEHECEHHS! TETIOTH.

11. CyTh Ta OCHOBHI T€OpEMH METOIY TE€OPii MOAIOHOCTI.

12. SIx nepeTBOpIOIOTH AuepeHIliaibHi piBHSIHHSI, SKi OMKCYIOTh TOW YU 1HIIKH MPOIIEC B KPUTEPiaibHi PIBHIHHSI?
[TpuBeniTe y3araapHeHe KpUTepialbHe PiBHIHHS.

13. Ha3BiTh OCHOBHI KpUTEpii I'IpoAMHAMIYHOI Ta TEII0BOI MOAi0HOCTI. BKaxiTh iX OCHOBHMIA (i3MYHHI 3MiCT.
OxapaxTepusyiite MoU]iKOBaHI KpUTEpPil MOJIOHOCTI.

14. Ha3BiTh OCHOBHI IIepeBard Ta HeIOJIIKU TeOPii MOJIOHOCTI.

15. YumM Binpi3HSAIOTHCS PIBHSAHHS JUI1 BU3HAYEHHs KOe(iLiEHTY TEIUIOBi1adi IPH BUMYILIEHIH Ta BUIBHIN
KOHBEKIIII.

16. Bix 4oro 3aaeKuTh IHTCHCUBHICTD TEIUIOBiAAaYi 1 HUIAXH ii iHTeHCHU]IKAaITil.

17. ITpuBeniTh anropuT™ PO3paxyHKy KoedillieHTa TeIUIoBiA1adi.

18. ITpuBemiTh MexaHi3M KOHICHCAIIT Ta 0COOIMBOCTI BU3HAUYEHH: KoedimienTa TeroBiaaqi. Ha3site pakropu
KOHZIeHcaIii. SIk BIuTMBae BMICT ra3y Ha TeTUIOBiAAaqy?

19. ITpuBediTh BUAM KUTIIHHS 1 PO3KPUITE HOHATTS KPUTHYHOI PI3HUII TEMIICPATYp MPH KUIIHHI.

20. BuBeniTh Ta npoaHai3yliTe piBHSHHS AJIsL CEpEIHBOT Pi3HULI TEMIIEPATyp MK TEIUIOHOCISIMH NP MTPSIMOTeYil

Ta MPOTUTEYII.

NougkhwphrE



21. SIki BUMOTH CTaBJIATH A0 TEIUIOHOCIIB?

22. SIkuii IpoIieC HA3UBAIOTh TEILTONEPEaAYCIO?

23. SIkuM pIBHSHHSM BU3HAYAETHCS 3B'I30K MK KIIBKICTIO ITEPEIaHO] TEIUIOTH 1 PO3MipaMH TEIIOOOMIHHOT
amaparypu?

24, Sxe dizmuHe 3HAYCHHA Ma€ KoeilieHT Teruronepenadi?

25. SIxmif iporiec HA3UBAIOTH TETUIOBIIIAYCIO?

26. SIxi mapaMeTpu XapaKTepH3yIOTh TEIDIOBIAIATy IIPH MPUPOTHIH i BUMYIICHIH KOHBEKIIii?

27.YoMy B po3paxyHKOBIl MIPAKTHUIII KOPUCTYIOThCS KPUTEPIAIbHUMH PIBHSHHAMHU KOHBEKTHBHOTO TEINIOOOMIiHY?

28. SIki xpuTepii TemIoBoi 1 riipoAnHaMi4HOT HOAIOHOCTI BXOJATh y KpUTEpiabHi PiBHIHHS KOHBEKTHBHOTO
terooOMiny? Slke ix dizuune 3HayeHHs?

29.Y YoMy MoJIsIraroTb 0COOJIMBOCTI TEIUIOB1Iaui B pa3i 3MiHEHHs arperaTHoro crany? SIkuM KputepieMm
BPaxXOBYIOTh IIi 0COOMMBOCTI? Y YoMy (i3UuHA CYTh I[LOTO KPUTEPit0?

30. SAxwuif icHye 3B'130K MiX Koe(ili€eHTOM TeIuronepenadi Ta KoegilieHTaMu TeTIoBinaadi?

31. I3 AKKX BEMMYMH CKIAJAETHCS 3aTajJbHAN TEPMIUHUI Omip Teruronepeaadi?

32. 1o € pymiitHOIO CHIIOIO TETTIOOOMIHHIX IPOLECiB?

33. YoMy B po3paxyHKax TEIIOOOMIHHIX IIPOLECIB BHKOPHCTOBYIOTh CEPEIHIO PYLIiHY

34. cury? Sk i BU3HA4YarOThH ?

35. Slxkumu cioco6amMu MOKHA iIHTEHCH(IKYBaTH IpoIlec Terionepeaadi?

36. SIki MeTou HarpiBaHHS 3aCTOCOBYIOThH Y XIMIYHMX BUPOOHHUIITBaX?

37.3 sixoro piBHSIHHS BU3HAYAIOTh BUTPATY TEIUIOHOCIS AJIsl HAarpiBaHHs?

38. VY sKux BUMaIKax MOXKHA 3aCTOCOBYBATH IJIsl HATPIBAHHS «TOCTPY» BOISAHY Hapy?

39.V sKkux BUMaAKax 3aCTOCOBYIOTh HarpiBaHHs TOIKOBUMH razamMu? SIki HEJOJIKN XapaKTepHi AJIsl HarpiBaHHS
TONKOBHUMHU razamu?

40. SIki criocoOu HarpiBaHHs €JIEKTPUYHUM CTPYMOM 3aCTOCOBYIOTh Y XIMIYHHX BUPOOHHIITBAX?

41. SIxi TO3UTHUBHI AKOCTI Ta HEJOIIKHU IIPU OXOJIOKCHHI Tapsi9uX TEIIOHOCIIB MarOTh BoAa i OBiTpa? Sk
BU3HAYUTH BUTPATY 0XOJIOKYBAIBHOI BOJH B TEILIOOOMIHHHKY?

42. Sx xnacu@ikyroTh TEIIO0OMiHHI amapatn?

43. ki OyzmoBa i MPUHIHI il OAHOXOJOBOTO KOKYXOTPYOHOTO TEIIOOOMiHHUKA?

44, 3aBasiky 4oMy iHTEHCH(IKYETBCS TEIDIO0OMIH Y 0araToxoJ0BUX KOXKYXOTPYOHHX TEMI000MiHHIKAX ?

45.V sKuX BHIAJKaX 3aCTOCOBYIOTH TEMIIEPATypHI KOMIICHCATOPH Y KOXKYXOTPYOHUX TEIII00OMiHHHUKAX?

46. Kosit 3aCTOCOBYIOTh TEINIOOOMIHHUKH THITY «Tpy0a B TpyOi»? SIki IXHI nepeBaru Ta HeJOIIKH HOPIiBHSIHO 3
KOXXYXOTPYOHUMH TETIIO00MiHHUKaMu?

47. SIk noOynoBaHuii ciiipanbHUI TemI00OMIHHUK? SIKi BiH Mae HEJOMIKH?

48. B sikux XIMIYHUX BUPOOHHITBAX 3aCTOCOBYIOTH IJIACTHHYACTI TEIUIOOOMIHHUKHN? SIKi iX MO3UTHBHI SIKOCTI Ta
HEJoMiKHu?

49. Konm 3acTOCOBYIOTH TEIUIOOOMIHHHKH 3 PEOPUCTHMH IOBEPXHIAMH TeriooOMiny? JlafiTe mopiBHAIIEHY
XapaKTepUCTHKY TEIUIOOOMIHHUKIB Pi3HHUX THIIIB.

50. HaBemiTh cXeMy MPOEKTHOTO PO3PaXyHKY TEIDIOOOMIHHHKIB. SIKi BETHYWHN MAIOTh OyTH BiIOMI IPH MPOSKTHUX

pO3paxyHKax TeII000OMIHHHKIB?

51. HaBimmo BUKOHYIOTH TiIpaBIiYHAHN PO3PAaXYHOK TEITIOOOMIHHHKIB?

52.Y domy mossArae onTUMaIbHAA PO3PaxXyHOK TEIUIOOOMIHHUKIB?

53. YuMm BiApi3HSIETHCS NEPEBIPHUIT PO3PAXYHOK TEIMNIOOOMIHHUKIB BiJ| TPOEKTHOTO?

54.11lo Ha3KUBaIOTh KOHJICHCAIIE0?

55. Slke npu3HaUeHHS Npoliecy KOHIeHcallii B XIMIYHIX BUPOOHUIITBaX?

56. 3a sIKMMU 03HaKaMH KIacu(iKylOTh KOHJEeHCATOpHU?

57.Y 4omy nosisirae 0coOJIMBICTh PO3paxyHKY HOBEPXHEBHX KOHJIEHCATOPIB?

58. Biz 4oro 3anexuTh epeKTUBHICTE pOOOTH KOHAEHCATOPIB 3MIlIyBaHHs?

59. IIpuBeniTh OCHOBHI BUMOTH JI0 TEIUIOHOCITB

60. ki MeToIM HarpiBaHHS 3aCTOCOBYIOTH Y XiMIYHHX BHPOOHHIITBAX?

61. 3 sikoro piBHSHHS BU3HAYAIOTh BUTPATY TEIUIOHOCIS s HArpiBaHHA?

62. VY sKnx BUMaJKax MOXKHA 3aCTOCOBYBATH JUISl HATPIBAHHS «TOCTPY» BOJSHY mapy?

63. Y sKknx BUMaaKax 3aCTOCOBYIOTh HarpiBaHHs TOIKOBUMHM Trazamu? SIKi HEJOJIKN XapaKTepHi AJIsl HarpiBaHHS
TOTNIKOBHMHU ra3zamu?

64. SIki ciocoOu HarpiBaHHs JIEKTPUYHUM CTPYMOM 3aCTOCOBYIOTh Y XIMIYHUX BUPOOHHIITBAX?

65. SIki HO3UTHBHI SKOCTI Ta HEJONIKU IIPH OXOJIOJHKEHHI IapsYrX TEIJIOHOCITB MatoTh BoJa i moBitTps? Sk
BH3HAYHUTH BUTPATY OXOJIOKYBAJIbHOI BOJH B TETNIOOOMIHHUKY?

66. Sk xknacudikyoTh TEIUI00OMIHHI anapatu?

67. SIki OymoBa i MPUHIIMIT Aii 0THOXOJOBOTO KOXKYXOTPYOHOTO TEII000MiHHHMKA?

68. 3aBasKM YOMY IHTEHCH(DIKY€ETHCS TEIUIOOOMIH Y 0araToxoJ0BUX KOXKYXOTPpYOHHX TETUIOOOMIHHUKaX?

69. V sKknx BUMaaKax 3aCTOCOBYIOTh TEMIIEPATYPHI KOMIIEHCATOPH y KOKYXOTPYOHUX TEIIOOOMIHHHKAX ?

70. Kooy 3aCTOCOBYIOTH TEIUIOOOMIHHHMKH THIY «TpyOa B TpyOi»? SIKi iXHI IIepeBaru Ta HeI0JIiKU MOPIBHSHO 3
KOXXYXOTPYOHHMH TETII0O00OMiHHUKAMHU?

71. Sk moOynoBaHMH cripaibHUI TEII00OMiIHHUK? SIKi BiH Ma€e HEJOMIKU?

72. B sKux XiMiYHUX BUPOOHMIITBAaX 3aCTOCOBYIOTh INTACTHHYACTI TEINIOOOMIHHMKHN? SIKi iX MO3UTHBHI SIKOCTI Ta
HETOMIKN?

73. Konu 3aCTOCOBYIOTh TEIUIOOOMIHHHKH 3 pEOPUCTUMH MMOBEPXHIMH TEIII000MiHy? JlaiiTe HOpiBHAIbHY
XapaKTePUCTUKY TEIIIOOOMIHHUKIB Pi3HUX THIIIB.



74.HaBeniTh cXeMy NPOEKTHOTO PO3paxyHKY TEIUIOOOMIHHHUKIB. SIKi BeIMYMHHU MatoTh OyTH BiJIOMIi ITPU IIPOEKTHUX
PO3paxyHKax TeTIOOOMiHHUKIB?

75. Hagimo BUKOHYIOTb TipaBIidYHUN PO3PAXyHOK TETUIOOOMIHHUKIB?

76.Y doMmy mossrae ONTUMAIbHHUIA PO3PaxXyHOK TEIIOOOMIHHUKIB?

77.YuM BiApi3HAETHCS EPEBIPHUHN pO3paxyHOK TEIIOOOMIHHUKIB Bl IPOEKTHOTO?

78. 1110 Ha3MBaKOTh KOHACHCAI[IEI0?

79. SIke npu3HAYCHHA NPOIIECy KOHACHCAMii B XiMiTHUX BHPOOHHUIITBAX?

80. 3a kMU 03HaKaMU KIIacu(iKylOTh KOHIEHCATOpHU?

81. Y yomy nosnsirac 0coOIUBICTh pO3paxyHKy HOBEPXHEBHX KOHIEHCATOPIB?

82. Bix 4oro 3aiexuTh e()eKTUBHICTE pOOOTH KOHAEHCATOPIB 3MIIIyBaHHS?

83. Y yomy mossirae MexaHi3M CTBOPEHHS PO3PIIDKEHHS Y BAKYYMHHX YCTaHOBKaX 3aCTOCYBaHHSM IIPOLIECY
KOHJeHcanii?

84. SIxe npu3HAaYCHHA OaPOMETPUIHOI TPyOH?

85. 3 sK00 METOI0 BUKOPUCTOBYIOTH IBOCTYIIHYACTHH OapoMeTpHIHIA KOHIeHCaTOp?

86. HaBimo po3paxoByIOTh KiJIbKiCTh ra3iB, M0 HE KOHACHCYIOTHCS?

87. Sk po3paxoByIOTh BUCOTY OapoMeTpudHOI Tpyon?

88. I[1osICHITB CyTh IpOIleCY BUITAPIOBAHHS.

89. SIki po3unHN KOHIICHTPYIOTh BHIIAPIOBAHHAM?

90. SlkumMu METOAaMU B XIMIYHIH TPOMHUCIOBOCTI 3MIHCHIOIOTH MPOIIEC BUITAPIOBAHHS?

91. Yum BiApi3HIETHCS KOPUCHA PI3HUIS TEMIIEpATyp Bill 3arajibHOI pi3HHL?

92. I3 yoro ckJIagaThCs TEMIIEpaTypHi BTpaTH y BUNApHiil ycTaHOBII?

93. Bix 4oro 3aneXuTh KiJIbKiCTh BUIIAPSHOT BOAM?

94. Slk BU3HAYAIOTh BUTPATy HarpiBHOI apy NP BUMAPIOBAHHI?

95. [lepepaxyiiTe ciocoOM eKOHOMIi HarPiBHOT Mapy NPH BUIIAPIOBAHHI.

96. 3 SIK0I0 METOI0 y BUITAPHHUX anapaTax CTBOPIOIOTh YMOBH JJISI HUPKYJIALii BUNAPIOBAHOTO PO3UUHY?

97. Sxuii MOPSAAOK pO3PaXyHKY BHIIAPHUX YCTAHOBOK?

98. Hagimo BizOupaioTh ekcrpamapy?

99. VHacnifoK 40ro BUHHUKAE SIBUIIE CAMOBHIIAPOBYBAHHS?

100.5x po3moainsgeThcs CyMapHa KOPHUCHA PI3HUIS TEMIIepaTyp 0araToKOPIyCHOI BUIIAPHOI yCTAaHOBKH IO
Kopmycax?

101.5Ik BU3HAYMTH ONTUMAJIBHY KiJIBKICTh KOPITYCiB 6araToKopIycHOi BUMAPHOI YyCTAHOBKH?

102.5Ixi kOHCTpYKLIi BUMAPHHUX anapaTiB HAWNOMIUPEHII B IPOMHUCIOBOCTI?

103.5Ikuii poriec Ha3UBaKOTh CYIIIHHIM?

104.1110 € pyIIi{HO CHIIOIO MPOIECY CYIIiHHS?

105.TTosACHITh MOHATTS: BiTHOCHA BOJIOTICTh, BOJIOTOBMICT 1 €HTAJIBIIISI BOJIOIOT'O MOBITPSI.

106.ITosicHICTh IPUHIIAITK TTOOYAOBH JiarpaMu [-x CTaHy BOJIOTOTO MOBITPSL.

107.IlepepaxyiiTe Ta OXapakTepU3yHTe BUAM 3B'SI3KY BOJIOTH 3 MaTepiaoM.

108.5x Bu3HAYAIOTH BUTPATY MOBITPs (3arayibHy i TUTOMY) Ha CYIIiHHS?

109.13 sixoro OarxaHCy BU3HAYAIOTh IIUTOMY BUTPATY TEIUIOTH 1 BUTPATY HATPIBHOI apH HA CYIIiHHS?

110.51x 6ymyeThest Ipoliec TEOPETHYHOTO 1 pearbHOTo CYIIiHHS Ha Aiarpami [-x?

111.5ki OyBaroTh BapiaHTH MPOLECY CYIITiHHS?

112.TlosicHicTh MPUHIMIH NOOYA0BH KPUBUX CYIIIHHS 1 IIBUKOCTI CYIIIHHS.

113.5Ixi akTOpW BU3HAYAIOTH MIBUAKICTh CYLIIHHS B NEPIIUii 1 Apyruii nepioau?

114.3a sskumu 03HaKaMH KJIacu(IKyIOTh CyIIapKu?

115.0numite OyJOBY 1 IPUHIMII 1ii KOHBEKTUBHHUX CYIIAPOK.

116.0numiite OyJOBY KOHTAKTHUX CYILIApPOK.

117.5Ixi marepianyu TOUILHO CYIIUTH B KOHBEKTUBHUX CYIIApKax, a ki — B KOHTAKTHUX?

118.0OxapakrepusyiiTe creniaibHi BUAN CYIIIHHS: CyOmiMaIli€ro, iHppadepBOHAM IPOMIHHSM i B TIOJI CTPYMIB
BHCOKO{ 4aCTOTH.

119.Has3BiTh MeTo¥ iHTEeHCH(DIKALIT TPOLIECIB CYNIiHHS.

120.3anumriTe i npoaHanizyiite piBHIHHS TEIUIONPOBITHOCTI IS PI3HUX BHUIIIB TEMIIEPATYPHOTO TOJIS.



