QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
ag «KWIBCbKUM MONITEXHIYHUWA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadenpa mamuu ta
anapariB XiMiYHHX i
HadTonepepoOHUX
BUPOOHUITB

IIpouecu Ta anmapaTv XiMiYHUX BUPOOHHUIITB -1.

TexniuHa rigpasiaika. OCHOBH Temjionepeaayi.

TenaooOMiHHEe 00JIaTHAHHSA.

Po0oua nporpama HaB4YaJabHOI JucHUILTiHA (Criiadyc)

PexBi3uTu HaBYAILHOT JUCIIAIIIIHI

PiBens BUIIOI OCBITH
l'any3p 3HaHb
CrerianbHICTD

OcBiTHs porpama
Craryc TUCIUIUTIHA
dopma HaBUAHHSA

Pik miaroroBku, cemectp
OO0cAr TUCIUTLIIHA
CemecTpoBU KOHTPOJIb/

Tepwuii (bakanaspcoxuii)

16 Ximiuna mexuonozis

161 Ximiuni mexnonoeii ma inoicenepis
Haszssa

HopmatusHa

ouHa(JCHHA)

3 Kypc, OCiHHIH!

3,5 kpenutu

Iecnum, MKP, PP, nomoynuii KOHmpoib

KOHTPOJIbHI 3aX0/11
Posknan 3aHATH
MoBa BuKIagaHHA Ykpaincoka

JlexTop: KaHaUAAT TEXHIYHUX HayK, noueHT, [IIBenq Muxona [lerposuy,
npchved46@gmail

[TpakTuyHi: KaHAUJAT TEXHIYHUX HAYK, cTapuinii Bukianad Hosoxar Oner
AHaTONNOBWY, KaHIUAAT TEXHIYHUX HAYK, CTapIuil Bukiagad Caqok
Poman

[ndopmaris npo
KepiBHUKA KypcCy /
BHUKJIaIa4iB

Posmimienns kypey

Kamnyc http://ci.kpi.ua/

IIporpama HaBYAJIbHOI IV CHUILTIHA
Onuc HaBYAJIBLHOI IMCIMILIIHY, il MeTa, IpeAMeT BUBYAHHSA Ta pPe3yJIbTATH HABYAHHA

TexHonorist BUTOTOBJIEHHS MPOIYKIIi XiMiuHOi, HadTomepepoOHOi, O10TEXHOJIOIYHOI, Xap4yoBOi 1 iH.
rajy3el MPOMHCIOBOCTI OYyAyeTbCs SK TMOCHTIIOBHICTH OOMEXKEHOI KUIBKOCTI OCHOBHHUX IPOIIECIB, SKI
BiZIOYyBalOThCA 3a PI3HUX YMOB (TeMIepaTypa, THUCK, KOHLIEHTpaIis 1 iH.). Jlo IuX mporeciB BiTHOCATHCS
MEXaHiuHi, TiApOMEXaHI4Hi, TEIUIOBi, MacOOOMiHHI, NU(y31HHO-KOHTPOILOBAHI, XIMIYHI TPOIECH, SKi
0a3yeTbcs Ha (PyHIaMEHTATBHUX 3aKOHAX 30€peKEeHHS eHeprii, MacH, KiJIbKOCTI pyXxy.

[Ipornecu i anapatu XiMivHUX Ta HAPTONEPEPOOHUX BUPOOHUIITB — rajly3b HayKd i TEXHIKH, SIKa TOCIIIKYE
OCHOBH1 XapaKTEPUCTUKH MIKpO- ¥ MaKpPOKIHETHKH XIMIKO-TEXHOJIOTIYHUX IPOIECIB 1 BCTAHOBIIIOE
napameTpHu, 110 € YMOBaMH iX peajizarii y BIAMOBIZHOMY 00OJiagHaHHI. BupimanbHy pojb NpHU 1OMY


http://ci.kpi.ua/

BiZlirpae (Qi3uuHe W MaTeMaTH4YHE MOJETIOBAHHS TIPOLECiB, 30KpeMa 3 BHUKOPHUCTaHHSIM CHUCTEM
aBTOMATH30BAaHOT'O MOJICIIOBAHHS, PO3PaXyHKY i MPOEKTYBaHHS, SKi T03BOJISIOTH 3A1ICHUTH Tepexif Bij
7a00paTOpPHUX 1 TEOPETHYHUX JOCITIDKEHb 0 peaii3alii MpoueciB y NPOMHUCIOBOMY 00JaJHaHHI
(MaciTabHUM mepexin).
JlucuuriiHa TPYHTYEThCS Ha 3HAHHSX, OJCP)KaHUX CTYJACHTAMH NPH BHBYCHHI HaBYAIBHHUX IMCLHILIIH
TYMaHITapHOTO, TPUPOJHUYO-HAYKOBOIO Ta MPOQeciiHO-TPAKTUYHOTO IMKJIIB, a caMe BHIIOI
MaTeMaTukH, (i3uku, Ximii, Hi3udHOI XiMii, TEOPETUYHOI MEXaHIKH, OMOPY MaTrepiajiB, TCOPETUUHHUX
OCHOB TEIUIOTEXHIKH, T1ApaBIiKH, HAPUCHOI I€OMETPii, IHKEHEPHOI Ta KOMIT FOTEPHOI rpadikH.
®opmyBaHHS 3HaHb, NPAKTUYHUX YMIHb 1 HaBUYOK OakanaBpa 3A1MCHIOETHCS IIIJI 4ac
MPOBEACHHS JICKIIMHUX, MPAKTUYHUX Ta JA0OPaTOPHUX 3aHATh, OpPraHi3allii caMoCTiitHOT poOOTH.

Onuc HAaBYAJIBLHOI AUCHUILIIHA

I'any3b 3HaHBb, HAPSAM
MiArOTOBKH, OCBiTHbO-
kBajidikauiiinuii piBeHn

3arajibHi MOKa3HUKH

XapakTepuCcTHKAa KPeAUTHOI 0
MOAYJIst

T'any3b 3HaHB
16 «XiMiYHA TEXHOJIOTISI»

HasBa muciumminm,
J10 IKOI HaJIeKUTh KPEAUTHUN
MOZyJIb
[pouecu Ta anapati XiMi4YHAX

®opMa HaBYAHHS
JICHHA

OcBiTHBO-KBamihikaniiHUHA piBEHDb
Gaxamasp

3arajpHa KUIBKICTh TOAUH

105

BUPOOHUIITB
Hampsm miarotoBku KinbkicTh CraTtyc KpeJUTHOTO MOIYJIS
161 «XiMiyHa TEXHOJIOTis Ta kpenutis ECTS
IHKeHepisDH 3.5 Hucnumutina 3a subopom BH3
.. kit 10 STKOTO HAJIEKHUTH
Kinbkictsb .
.. KpEIUTHUIA MOITYJTh
po3miniB 4 - ..
Huka mpodeciitHoi Ta MpaKTHIHOT
i ATOTOBKH
Pik migrorosxu 2022/2023
PP
Cemectp 5
Jlexuii
36 rox.

[MpakTryHi (cemMiHapChKi)
18 rom.

JlabopaTopHi (KOMIT FOTepHHH
MIPAKTAKYM )
0 roa.

TIKHEBUX TOJUH:
ayJMTOPHUX — 3
CPC-25

CamocriiiHa pobora
51 rox.
Yy TOMY YHCJIi HA BUKOHAHHS
IHAWBIAyaTbHOTO 3aBIaHHS
12rop.

Bun Ta popma cemectpoBoro
KOHTPOJTIO
Icnut




O0€KTOM HABYAJIBHOI IUCHMILIIHM € IPOIIECH Ta anlapaTH XiMIYHUX BUPOOHHUIITB.
3acBO€HHST MaTepiany TUCIUILIIHA JO3BOJIUTH 3aCBOITH 0a30Bi TEOPETWYHI 3acajd TEXHIYHOI
TiApaBIiKY, TIAPOMEXaHIYHUX MPOIIECIB Ta TEIUIOBUX IMPOIIECIB, OMAHYBATH METOAM Ta METOIUKH OILIHKH
iX e(eKTUBHOCTI, Ta yMITH OOIPYHTYBAaTH TEXHIYHI PIIICHHS IIOAO MiABUIIEHHS iX edekTuBHOCTI. Lle
CIPHUSATAME TIJABUIIECHHIO KOHKYPEHTO3MAaTHOCTI (axiBI[iB TpH MpaleBiallTyBaHHI Ha TMPECTHXKHI
IH)KEHEpH1 TTOCa/IH.
MeTo10 HABYAIBLHOI JUCIHUILIIHUA € POPMYBaHHS y CTYJEHTIB 34aTHOCTEH (KOMIIETCHTHOCTEH):

- JI0 BUBUCHHSI Ta aHAJI3y MPOIIECIB XIMIYHIX TEXHOJIOT1;

- JI0 aHAJII3y KOHCTPYKTUBHHMX OCOOJIMBOCTEH XIMIYHOTO 00JIaTHAHHS,

- JI0 aHAJII3y METOAMK PO3PaxXyHKIB Ta MPOSKTYBAHHS XIMIYHOTO O0JIaIHAHHS;
- JI0 MA00PY €JIEMEHTIB XIMIYHOTO 00JIaIHaHHS;

- 710 BUOOPY EHEPrOHOCITB Ta BU3HAYCHHS X CHEPTeTHYHUX TapaMeTpiB.

OcHOBHI 3aBJaHHS HABYAJBbHOI AMCIHILIiHH.

3riIHO 3 BUMOTaMHU OCBITHBO-TIPOQECiHHOT MPOTrpaMu CTYISHTH IICIs 3aCBOEHHS HABYAIBHOI IUCIUILTIHH
MalOTh MMPOJEMOHCTPYBATH TaKi pe3yabTaTH HABUAHHS:

3HAHHSA:

- OCHOBHHX XIMIKO-TEXHOJIOTTYHHX IPOIIECIB Ta IX KiIacudikarliro;

- KOHCTPYKLIH TEIIO0OMIHHOTO 00JIaTHAHHS;

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

- JpKepes MoCTayaHHs TeIJIOBO1 eHeprii;

— HaAMpPSIMKIB 3a01a>KeHHS TETJIOBOI €Heprii Ta 301IbIIeHHS HaAIMHOCTI POOOTH TEMI00OMIHHOTO
o0IagHaHHS;

- KOHCTPYKTUBHUX CXE€M TEIUJIOBOrO OOJIalHAHHS JUIsl pealti3allii MeBHUX MPOIIECIB TEXHOIOTTYHOT
CXEMH;

YMiHHSA:

— BUKOPHUCTOBYIOUH JIaH1 100 OCHOBHUX OCOOJIMBOCTEH TETNIOOOMIHHOTO 00NaIHAHHS
MPOBOJIUTH iX KJIacH(iKallito;

- BUKOPHUCTOBYIOUH JIaHI 11[0JI0 OCHOBHUX BJIACTUBOCTEH €HEProHOCIIB, pO3PaxOBYBaTH iX OCHOBHI
napameTpu;

- BUKOPHUCTOBYIOYH JIaHi 111010 OCHOBHHX MTOTPeO TEXHOJIOTIYHOT epepoOKH, BUOMPATH BiIOBITHY
KOHCTPYKIIIIO TeMJI000MIHHOTO 00JIaIHaHHS;

- BUKOPUCTOBYIOUH JIaH1 MIOJ0 KOHCTPYKLINH 1 TEXHOJOTIYHHUX XapaKTEPUCTUK TEIIOOOMIHHOTO
oOyaiHaHHs, 32 BIMOBIIHUMHU METOJUKAaMHU PO3PaXOBYBAaTH iX OCHOBHI PO3MIpH il TEXHIUHI TapaMeTpH;

- BUKOPHUCTOBYIOUH JIaH1 MO0 KOHCTPYKI[IH TETIOOOMIHHOTO 00JIaJHAHHS,

Ta TEXHOJOTIYHUX XapPaKTEPUCTHUK IPOLECIB, IO BiIOYBAETbCA B HUX, OLIHIOBATH TEXHIKO-€KOHOMIYHY
JOLUTBHICTB JIKEpeJ MoCcTauaHHs TEeIUIOBOi eHeprii;

— BHKOPHUCTOBYIOUH JaHi MO0 TEXHIKO-€KOHOMIYHHUX MTOKa3HUKIB TETNIOOOMIHHOTO 00IaTHAHHS
BH3HAYATH OCHOBHI HAMPSMKHA €KOHOMIT TETIIIOBOI €HEprii;

- Ha OCHOBI aHaJli3y BapiaHTIB 3/1IICHIOBATH palllOHAILHUN BUOIp KOHCTPYKTUBHUX CXEM
TEIUIOBOTr0 OOJIaJHAHHS JJIs peallizallii MeBHUX MPOIIECiB TEXHOJIOTIYHOT CXeMH;

- MiJ] Yac pPO3pOOKM TEXHIYHOI MPOIMO3ULlii, €CKI3HOI0 Ta TEXHIYHOro MPOEKTIiB 1 pobdouoi
KOHCTPYKTOPCBKOT JOKYMEHTaIlii, BUKOPUCTOBYIOUH CIOCOOM 1 METOAW IHXKEHEPHOI Ta KOMIT I0TepHOT
rpadiky, IPUHITUIH B3a€MO3aMIHHOCTI Ta CUCTEMY JIOIYCKIB 1 TOCAZI0K, BAKOHYBATH CKJIa1aIbHI KPECICHHS
TEINJI000MIHHOI0 00JIaTHAHHS;

- KOPUCTYIOYHCh METOJUKAaMH, OOUNCIIIOBATILHOIO TEXHIKOIO, BUKOHYBAaTH MaTepiajibHi Ta TEIUIOBI
Oanmancu oOJjaaHAHHS, PO3PaxOBYBAaTH KIHETMYHI XapaKTEPHCTUKU MPOIECIB Ta OCHOBHI T€OMETPUYHI
pO3MipH amaparis;



- 3HAIOYU OCHOBHI KOHCTPYKIIi1 00JIaTHAHHS YMITH PO3pOOJISATH KOHCTPYKTOPCHKY TOKYMEHTAIIIIO
Ha TEIJIOOOMiHHE 00JIaTHAHHS;

AOCBia:

- MPOCKTHUH a0 MEePEBIPOYHHI pO3paXxyHOK TEIJIOOOMIHHOTO 00JIaTHAHHS,

— KOHCTPYKTUBHUN PO3PAXyHOK TEILIOOOMIHHOTO 00JIaHAHHS,

- BU3HAYEHHS 0COOJIMBOCTEH TEIIOHOCIIB;
[TporpamHi pe3y/bTaTH HaBYaHHS, KOHTPOJIbHI 3aX0/H Ta TEPMiHM BUKOHAHHS OT'OJIOIIYFOThCS
OakanaBpaM Ha MEPUIOMY 3aHATTI.

2. TIpepeKBi3UTH Ta NOCTPEKBI3NTH AUCHHILIIHKA (Miclie B CTPYKTYPHO-JIOTi4Hili cxeMi HaBYaHHSs

3a BiIMOBiAHOIO OCBITHHLOIO nporpaMom)

IpepexBizuTn aucuMIinU. [ yCHOIIIHOTO ONMaHyBaHHS KOMIETEHTHOCTSIMH HEOOXiTHI 3HAHHSA 3
JIUCLIUILIIH:

- Maremaruka

-  ®di3uka

- XiMmsa

- ®i3uunHa XiMig
IocrpekBizutn  aucuumiiHU. Ilepemik aucumiUiH, ski 3a0e3Me4ylOTBCS L€  HABYAIBLHOKO
IUCHHUIUIIHOKO:

- Po3paxyHOK i KOHCTpYFOBaHHS THIIOBOTO OOJIaTHAHHSI.

- HapuanbHi AUCHUIUTIHY 3 KOMIT FOTEPU30BAHOTO 1HKUHIPUHTY.

- HaBuanbHi AUCIUIUTIHY 3 3aC001B JJOCTABKU Ta MEPEMIIIICHHS.

- HaBuanpHi AUCHUIUTIHY 3 MPOLIECIB TEIIOBOI MIATOTOBKH Ta 0OPOOKH.

- HaBuanbH1 AMCUUIUTIHY 3 YIPABIiHHSA TEXHOJIOTTUHUMU IPOLIECAMH.

3. 3MicT HABYAIBLHOT AUCHHILTIHH

Poznin 1 OcHoBu Teopii nepeHeceHHs .
Po3znin 2 TexniuHa rigpaBiika

Pozgin 3. OcHoBu Terutonepenadi
Posain 4. TermnooOMinHe 00J1agHAHHS

HapuaabHi MaTepianam Ta pecypcu

bazoBa mitepatypa, sy Tpeba BHMKOPHCTOBYBAaTH [yl OIAHYBAHHS JUCLHIUIIHHM, OIPAlbOBYETHCS
CaMOCTIMHO IS MIATOTOBKHU /10 MPAKTUYHUX 3aHATH 1 B yMOBaX JTMCTAHLIHHOIO HaBYaHHS. [|J11 BUKOHAHHS
MOJYJIbHUX KOHTPOJIbHUX POOIT, MiATOTOBKM JOIOBI/IEH, MTpe3eHTallill, HalMCaHHs ece 3a pe3yJbTaTaMU
CaMOCTIHHOT pOOOTH MPOMOHYETHCS BUKOPUCTOBYBATH J10/IaTKOBY JIITEPATypy Ta IHTEPHET-PECYPCH.

ba3osa Jireparypa:

1. Kopuienko S.M. Ilpouecu ta oGnagHanHa XiMiuyHOI TexHomoril 1: miapyunuk /51.M. KopHieHko,
10.10. JIykau, 1.0. Mikynbonok, B.JI. Pakuupkuii, I'.JI. Pga6ues — K. :HTYY KIII”, 2011 — 4.1 —
300 c.

2. Kopnienko S.M. Ilponiecu Ta ob6magHanHs XiMigHOT TexHodorii 2: miapyunuk /.M. KoprieHko,
10.10. Jlykau, 1.O. MikynsoHok, B.JI. Pakunpbkuii, I'.JI. Pga6ues — K. :HTYVY ,KIII”, 2011 — 4.2 —
416 c.

3. Kacarkun A.I'. OCHOBHBIE POLIECCHI U aNMapaTbl XUMUYECKON TexHonoruu. — M.: Xumus, 1973. —
752 c.



4.

Jerraepckuii FO. U. Tporiecchbl u anmapatbl XMMUYECKOW TEXHOIOTHHU: Y YeOHUK 171 BY30B. YacTh
1. TeopeTuyeckre OCHOBBI MPOIIECCOB XMMUYECKOM TEXHOJIOTHH. [ HIpoMEXaHNUECKUE U TETIIOBbIE
nporeccel u anmapatsl / FO. . IpitHepckuii. — M. : Xumus, 1992. — 416 c.

5. [NaBnoB K.®., Pomankos I1.I'., Hockos B.H. IIpumeps! 1 3a1auu 1o Kypcy MpoIECCOB U allnapaToB
XHMHYECKOH TexHonoruu. — JI.: Xumus, 1987. — 576 c.
JlonaTtkoBa
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pen. FO. . JIpitHepckoro. — M. : Xumus, 1991. — 494 c.
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KpuBopor A.C. KOHCTpYKIIMSI U OCHOBBI IPOEKTUPOBAHMSI MAalIMH U allapaToB XMMHYECKOMN
MPOMBINUIEHHOCTH. — M.: Mamunoctpoenue, 1976. — 376 c.

PacueTsr 0OCHOBHBIX TIpoIIecCOB U ammapatoB Hedrenepepadborku: CrnpaBounuk / I'.I'. PabunoBuy,
I1.M. Ps6mix, I1.A. XoxpsikoB u 1p. — M.: Xumus, 1979. — 568 c.

Ucauenko B.II., Ocunosa B.A., Cykomen A.C. Temtonepenaua. — M: Dueprus, 1981. — 417 c.
TemoBi mporecu Ta anapaTt XiMiyHUX 1 HadTonepepodbHux Bupoouunts// Y.1. F0.10. Jlykau, 1.O.
Mikynbonok, ['.JI. Psones, M.B. Ce3onos. — K.: HMIIBO, 2000.-172 c. YU.2. }0.10O. Jlykau, L.O.
Mikynbonok, B.JI. Pakunpkuii, I'.JI. Psoues. — K.: HMIIBO, 2004.- 161 c.

Mamusbl 1 anmapaTsl xumuueckux npousBoacts / Ilox pexn. U.UW. YepHoObuibckoro. — M.:
MammnocTtpoenue, 1974. — 456 c.

UYepnooObuibekuii M1.1. Beimapueie ycranoBku. — K.: Beima mkona, 1970. — 240 c.
YepuoObuibckuit  M.M.,  Tananaiiko FO.M.  CymuiapHble  YCTaHOBKM — XUMHMYECKOU
npomeinuieHHocTH. — K.: Texnuka, 1969. — 280 c.

JlocnmiKeHHsT cTallioHapHOi TETIONPOBIAHOCTI Kpi3h MMIIHAPUYHY cTiHKY / Yki.: O.I'. 3yOpiid,
JL.b. Paguenxo. — 1994,

HccnenoBanue nporeccoB HectalmoHapHoi teronposoanoctu / Coct.: B.I'. JIoGponoros, JI.b.
Panuenxo. — 1994,

JocnimkeHHs TeruoBigaayi npu TeroBiid kouBekii / Yki. JI.b. Paquenko. — 1994.
JocnigxeHHs TeIIoBiiadl npy KumiHHi 1 koHaeHcanii / Yki.: C.B. Cunopenko, ILA. Annpees. —
1993.

JocnigxenHs npolecy Terionepeaadi B TeriooOMiHHUKY 3 U-noioHuME TpyOkamu / YKII.



HaByaJabHUH KOHTEHT

5. Meroanka onaHyBaHHSI HABYAJIbHOI TUCHUILTIHU (OCBITHHOTI'0 KOMIIOHEHTA)

Iadopmariis (3a po3aiiaMu, TeMaMH) ITPO BC1 HABYAJIbHI 3aHATTS (JIEKIIii, MpaKkTH4Hi, ceMiHapchbki, MKP,

CPC)

Ha3Bu po3aiiiB i Tem

Kinekicts rogua

y TOMY YHCII1

Bcroro : .
Jlekii IHa60paT0pH1 ITpaktnyni [CPC
1 2 3 | 4 5 6
Po3aia 1. OcHOBH Teopii nepeHeceHHs
Tema 1.1. Betyn 10 Kypcy npoLeciB Ta 2 2 - 2 2
anapartiB. Knacudikaris ximiko-
TEXHOJIOTIYHHX TPOIIECIB
SIBUIIIA IEpEHECEeHHsI B XIMIYHIN TEXHOJIOTTI]. 4 4
PiBHsHHS 30epekeHHS MacH, eHeprii Ta
KUTbKOCTI pyXy. [IpuHIIMIH 1X pO3B’sI3aHHSL.
Pa3om 3a po3aiziom 1 10 6 - 2 2
Po3zain 2. TexniuHa rigpasJjika
Tema2.1. CraTuka piauH. XapakTepuCcTUKA 4 2 - - 2
Ta ix BjaacTUBOCTI. PiBHsHHS Eitnepa.
OcHOBHE piBHSHHS T1APOCTATHKH.
Kiracudikarriss Ta mpuHIAI i TiApaBIiYHAX
MaIlyH.
Tema 2.2.I'inpoaunamika piguH. PiBHSAHHS 12 4 4 4
Eitnepa, HaBbe-Ctokca, bepnysmii. Omip
TEpTS 1 MicLIeBUH OIip, IX PO3paxyHOK.
OnTtumanbHUi AlameTp TpyOonpoBoay.
Pa3om 3a po3aijiom 2 16 6 - 4 6
Po3aia 3. OcHoBH Temionepenayi
Tema 3.1. ludysiitHe nepeHeceHHs 11 3 - 4 4
TEIUIOBOI eHeprii
Tema 3.2. KoHBEKTUBHUH TEMI000MIH.
YacTKOBI BUMaJAKH KOHBEKTUBHOTO 11 3 ) 4
TEIJI000MIHY
Tema 3.3. TeruiooOMiH npH 3MiHi 6 2 - -
arperaTHoro CTaHy Ta BUIIPOMIHIOBaHH1
Pa3om 3a po3aiziom 3 28 8 - 8 12
Po3nin 4. TenuiooOMiHHe 0012 JHAHHA
Temad.1.HarpiBanHs, 0XOIOIKEHHS 1 12 4 — 4 4
Ter1000MiHHI anapartu
Tema 4.2. BunaproBanHs 1 BUNapHi 8 4 - — 4
YCTaHOBKH
Tema 4.3. CyuriHas i CyIuiIbHI YCTaHOBKH 12 4 - 4 4
Tema 4.4. [ToMipHUiT Ta TTHOOKHIA X001 12 3 — 4 4
Pa3om 3a posainom 4_ 44 15 12 16
MKP 3a po3ainamu 1-4 7 1 - - 6
Icnum — — 9
Bcboro ronun 105 36 - 18 51




5.1. JIekuiiiHi 3aHATTA

Ne Ha3Ba TeMu JIEKLIii Ta Iepesik OCHOBHUX IHTAaHb KinpKkicTh
3/m (mepenik TMIaKTUYHKUX 3ac001B, TOCWIAHHS Ha JliTepaTypy Ta 3aBnanHs Ha CPC) TOJIUH
Po3ain 1. OcHoBHM Teopii mepeHeceHHs
1 Tema 1.1. Betyn 10 Kypcy IpoIeciB 1 anaparis. 6
3annanosano:llpuBoauThes Kiacudikailisi XiMIKO-TEXHOJIOTIYHUX MIPOLIECIB, a
TaKO PO3TJISAAI0THCS SBUILA IIEPEHECEHHS B XIMIUHIM TEXHOJIOTIi. AHATI3yI0ThCS
piBHSHHS 30€peXeHHS MacH, €Heprii , pIBHOBAaru Ta pyIIiiHOI CHIIH.
PosrnsinaroTbes MPUHLIMIM X PO3B’SI3aHHS.
Tema CPC: AHami3yIOThCS PIBHSAHHS 30€pEKEHHS MacH, CHEprii , pIBHOBarv Ta
pyuriiinoi cunu. Po3risaaioTbest IPUHIMIM iX pO3B’A3aHHS.
Pexomenoosano: 1,2,3,7.
Po3nin 2. Texniuna rigpasiika
2 Tema2.1. CraTuka piauH. XapakTepucTUKa Ta ix BiacTuBocTi. PiBasiaHs Eiinepa. 2
OcHoBHe piBHSHHS rigpoctaTuky. Knacudikamist Ta mpuHIMT Aii T1IpaBIidHAX
MaIlIHH.
3annanosano. HaBoasTbes XapaKTEPUCTHKY PiJIMH, BUKJIAMAETHCS iX
knacudikais. [IpuBoaaTecs Ta aHamizyloThCsl piBHSIHHS Elinepa, ocHOBHE
PIBHSIHHS T1IPOCTATUKH, a TAKOXK KIacH(iKaIlis Ta MPUHIUN il TAPaBIIIHAX
MaIllyH.
Tema CPC: Cxnactu anb00M KOHCTPYKIIIH TpaBIiyHUX MaIIMH Ta IPUCTPOIB
JUIs. BUMIPIOBaHHSI TUCKY, PIBHS, IIBUAKOCTI Ta BUIATKY PIAUHU
Pexomenoosano: 1,2,3,7.
3,4 Tema 2.2.I'inpoaunamika pigus. PiBusuus Eitnepa, HaBbe-Croxkca, bepnymi. 4
Omip TepTs 1 MicLEeBHi omip, iX po3paxyHoK. ONTUMaNbHUN dlaMeTp
TpyOOIMpPOBOY.
3annano8ano. Po3rusnarThes BIACTHBOCTI Ta IIOHATTS B’ SI3KOCTI PiIMHM.
XapakTepusyloThes 17lealibHa Ta peaibHa piAMHU. BUBOAATHCS Ta aHANI3yIOTHCS
PiBusinus Eiinepa, HaBre-Ctokca, bepnysni. Posrnsnatotbes BTpaT Haropy 1no
JIOBKMHI KaHAJTy Ta MICIIeBl BTpaTH. AHANI3YIOThCS 3aJI€)KHOCTI 7Sl BUBHAYCHHS
ONTUMAJILHOTO JllaMeTpa TpyOOoIpoBOY.
Tema CPC: IlpuBecty Ki1acu}pikalliio Ta CKIaCTH aTb00M KOHCTPYKIIIH
T1ApaBIIYHUX MAIIWH JJIs IEPEeMIIIeHHS PIUH Ta ra3iB.
Pexomenoosano: 1,2, 7.
Po3ain 3. OcHoBH TenJionepenayi
5,6 Tema 3.1. ludysiitHe mepeHECeHHsT TEIIOBOI eHepril 3

3annano6aro. Po3rianaroTbcs BUAM IIEPEHECEHHS TEILIA T TIOHATTS IpaicHTa
TEMIEpaTyp, TeMIIepaTypHOTo IMOJIs, TEMIOBOTO MOTOKY Ta T'yCTUHU TETLIOBOTO
MOTOKY. BUBOIMTBCSI Ta aHAI3YEThCS OCHOBHE PIBHSIHHS TETUIONPOBITHOCTI.
PosrnsinaioTbes yMOBH OJTHO3HAYHOCTI Ta BUMAJIKU CTAI[lOHAPHOT
TETUTONPOBITHOCTI. PO3MISIIat0ThCSl KIHETHYHI KOS(IIIEHTH
TETUTIONPOBITHOCTI, TEMITEPATyPOTIPOBITHOCTI Ta TEIUIONIEpEaayi.

Tema CPC: IlinrotyBatu Temy 3.1. Jludy3iiiHe MepeHEeCeHHs TEIIOBOT €HEprii.

Pekxomenoosano:, 3, 4,5, 7.




6,7

Tema 3.2. KousBektuBHu Te1000Mid. YacTKOBI BUNIAIKU KOHBEKTUBHOT'O
TETI00OMiHY

3annanosarno. Posrusnaetbes BizMuHa CyTh KOHBEKTUBHOIO TEILIOOOMIHY.
Posrnsmaersest piBHsSHHS TeruioBinaadi HerotoHa-Pixmana. BBOIUTHCS MOHSATTS
koedimienTa TeroBianadi. BUBoauThCS cucTeMa piBHSIHb KOHBEKTUBHOTO
TEIUIO0OMIHY Ta PO3TIISAA0THCS NIISXH 11 pitieHHs. Po3risgaeTsest MeTo Teopii
MoAiOHOCTI, TEOpEeMH Ta KpUTepli TerioBoi moaioHocTi. [IpuBoasaTECS
KpUTEpiaJibHi pIBHAHHS ISl BU3SHAYCHHS KOoeillieHTa TeIUIOBI1aui Ta IUIIXH HOTO
inTeHcudikanii. Jlireparypa 1, 3, 4, 5, 7.

Tema CPC: [ligroryBatu Temy 3.2. KoHBekTHBHMIA TeT1000MiH. YacTKOBI
BUITAJIKA KOHBEKTUBHOTO TEIIOOOMIHY Ta IIJISXH HOTO iHTCHCH]IKAITii.

Jliteparypa 1, 3,4, 5, 7.

8,9 Tema 3.3. TermooOMiH npu 3MiHI arperaTHOTO CTaHy Ta BUIIPOMIHIOBAHHI.
3annanosarno. Po3riasnaroThes Buay Ta (GisudHa CyTh IPOLECIB KUITIHHS Ta

KoHeHcarii. [I[puBOIATECS PO3paxyHKOBI 3aJICKHOCTI 11l BUSHAYCHHS
Koe(ili€HTIB TEIUIOBIIa4il IPH KHUITIHHI Ta KOHICHCAIIT Ta NUISIXY iHTeHCH(iKaITii
[UX TporeciB. Po3risinaeTbes MexaHi3M NepeHECEHHS TeTUIOTH BUITPOMIHIOBAaHHM.
[IpuBOAATHCS OCHOBHI 3aKOHM BUIIPOMiIHIOBAaHHS. AHATI3YIOTHCS 3aJI€KHOCTI ISt
BHU3HAUCHHS TEMJIOOOMIHY BUIIPOMIHIOBAaHHSIM MIX TiJTaMH Ta CKJIaJHUN
TEII000MiH.

Jliteparypa 1,2, 5

Tema CPC: : IlpuBecTH Kiacu}ikalliro Ta CKJIaCTH alb00M KOHCTPYKIIIH
KOH/ICHCATOPIB Ta KUISITWIBHUKIB. BUIUIATH BUITQAKK 3aCTOCYBaHHS, TIEPEBaru Ta
HEOIIKH.

Pexomenoosano: 1,3,4,5,7.

Po3nin 4. TenuiooOMinHe 00/1aHAHHS

10-12 | Temad4.1.HarpiBanHs, OXOJOKEHHS 1 TEIJIOOOMIHHI amaparu.

3annanosaro. TlpuBOAATHCS BUMOTHM 0 TEIUIOHOCIIB Ta CXEMH HarpiBaHHS
BOJIOIO, TMapol0, MiHEPAJbHUMH MaclaMH Ta IHIIMMH BHCOKOTEMIIEPATYpPHUMH
TEIUIOHOCISIM, €JIEKTPHYHUM CTPYMOM Ta IMIYHUMHU Ta3aMu. Po3rismaroTeesi BHIU
pyXy TEIJIOHOCIiB Ta CINocoOM BHM3HAUEHHS PYLINAHOI CHJIM TeIUlonepeaayi.
[IpuBonaThcs MarepiaibHMIM Ta TEIUIOBUN OajaHCH TeIUIoNepenadi, a TaKoX
AJITOPUTM MPOEKTHOTO Ta MEPEBIPOUHOTO PO3PAXYHKY TETII00OMIHHUKIB.

Tema CPC: IlpuBectu kKiacu@ikamilo Ta CKIacTH aab0OM KOHCTPYKIIIH
TEMJIOOOMIHHUX amapariB. BUAIIMTH BHUMAgKK 3aCTOCYBaHHA IX IlepeBaru Ta
HEJIO0JTIKH.

Pexomenoosano: 1,3,4,5,7.

13,14 | Tema 4.2. BunaproBaHHs i BUIIApHI YCTaHOBKH

3annanosano. Po3riagaThes MEXaHi3M Ta 0COOIMBOCTI KOHIIEHTPYBAHHS
PO3UMHIB IIUISIXOM BUNIapIOBaHHs. MaTepialbHUM Ta TEMJI0BUN OataHCh
OJTHOKOPITYCHOT BHITAPHOI YCTAHOBKU. AHANI3yIOThCS TeMIIEpaTypHi BTpaTH Ta
JITOPUTM BU3HAYEHHS MOBEPXHI Teruionepenavi. bararokopmnycHi BunapHi
ycranoBkd. [Tpuniun aii. MatepianbHuii Ta TersioBuil 6anancu. Bunaaku
3aCTOCYBaHHSI.

Jliteparypa 1, 3,4, 5, 7.

Tema CPC: TlpuBecTu kinacudikallito Ta CKJIaCTH aTbO0OM KOHCTPYKIIIH BUTIAPHUX
YCTaHOBOK BHIinmuTy BUITaaAKK 3aCTOCYBaHHS IIEPEBAry Ta HEOTIKH.




Pexomenoosano: 1,3,4,5, 7.

15,16 | Tema 4.3. CymiiHHS 1 CyIINIbHI YCTAHOBKH 4

3annanosano. HaBomurbes MEXaHi3M, CTa/Iii Ta BUAU CYNIMIBHUX YCTAHOBOK.
[TpuBOASTECS XapaKTEPUCTUKH BOJIOTOTO TOBITPS SIK CYIIMIIBHOTO areHTa Ta iX
BimoOpakeHHs Ha [-X miarpami. Po3risgaroTbest MaTepialibHUM Ta TEIJIOBUI
OaJlaHCH KOHBEKTUBHOI CYIIAPKH Ta BU3HAYAETHCS TIOHSTTS PO i7ealbHy
cymapky. [IpuBoasTECS BapiaHTH MPOLIECIB CYIIIHHS Ta AJITOPUTM BH3HAYCHHS
BUJIATKIB TEIUIA Ta MOBITPS Ha CyHIiHHS. PO3Tis1al0ThCs epion Ta KiHeTHKA
cyuriHHA. [IpuBOIATECS 3aM€KHOCTI 711 BA3HAUYECHHS TPUBAJIOCTI NIEpioJIiB
CYIIIHHS Ta TaOapUTHHUX PO3MIPIB CYIIAPOK.

Jliteparypa 1, 3,4, 5, 7.

Tema CPC: IlpuBectu knacudikallito Ta CKJIACTH alb00M KOHCTPYKIIiH
CYUIMJIbHUX YCTaHOBOK. BUIUINTH BHUITQIKU 3aCTOCYBaHHSI IIEPEBAr Ta HEJOIKH.

Pexomenoosano: 1,3,4,5, 6,7.

17-18 Tema 4.4. XonoauinbH1 YCTAaHOBKH 3

3annano6ano. BBOANUTLCS MOHATTS MOMIPHOTO Ta IIIHOOKOTrO XOJIOIY.
BuBuaroTbcs crnocoOu OTpUMAaHHS IITYYHOT'O X001y, 00epHEeHHIA
TepMoauHaMiuHui 1K KapHo, X0I010NpOAYKTHBHICTE Ta XOJIOAUILHUN
koediieHT. Po3risaaoTbes Ta aHli3yl0ThCs LUK TapOKOMIIPECIHHOT
XOJIOAWJIBHOT MallTMHU. BUBYAOTHCS TEPMOIMHAMIYHI OCHOBH IITHOOKOTO
oxoJIo/pKeHHs. AHanizyroTees nukiu Jlinne, Kiona, Kaminy.

Tema CPC: BUBYaIOTHCS Ta aHAI3YIOThCA 32 JonoMororo T-S miarpamu
MIPOLIECH, SIKI BITOYBAIOTHCS B MAPOKOMITPECIMHIN XOJO0IMIbHIN MalIuHI.

Pexomenoosano: 1,2, 3.

18 MKP 1

5.2. IpakTHYHi 3aHATTA

[IpakTuyuHi 3aHATTS IPU3HAYEHI JUIs OIbII JETaJIbHOTO 03HAHOMIIEHHS CTYACHTIB 3 OKPEMUMHU TEMaMH Ta
JUTSL KPAIIoro 3aCBOEHHS MaTepialy, KM BUKIIAJAETHCS HA JICKITISX.

KinbkicTh
No 3/m1 Ha3Ba Temu, 1110 BHHOCUTBCS Ha TTPAKTUYHE 3aHATTS
TOJINH

Po3aia 2. TexHiuHa rigpasiika

Tema 2.2. I'igponuHamika piAMHA

1 JlocIipKeHHs! KOHCTPYKIIN MallvH AJ1s IepeMIllieHHsI PiIMH Ta ra3iB
Ta pO3paxyHKH, sIKI OCHOBaH1 Ha PIBHSHHIX T1IpOCTaTHKU Ta bepHyi. 2
Jliteparypa 1,2,3,9

Po3aia 3. OcHoBH Tenionepenayi

Tema 3.1. lu¢y3iiiHe nepeHeceHHs eHeprii

Po3paxyHok mporiecy TerIonpoBiHOCTI.
2 Jliteparypa 1,2,3,9 2

Po3aia 4. Tentoo0MinHe 00J1aJHAHHSA

Tema 4.1. TermmooOMiHHI amapatu




JlocmikeHHsT KOHCTPYKIIIA TeTITIOOOMIHHHX arapaTiB Ta PO3paxyHOK
3-4-5 KOXKyXOTpYyO4aToro TeraooOMiHHUKA. 6
Jliteparypa 1,2,3,9

Tema 4.2. BunaproBaHHs 1 BUITapHi YCTAHOBKH.

6-7 JlocimipKeHHsT KOHCTPYKIIIH BUITIAPHUX arapariB Ta pO3paxyHOK
BUIIAPHOT YCTAaHOBKHU. 4

Tema 4.1. CymiHas i CyIIHiIbHI YCTaHOBKH

JlocnipxeHHs: KOHCTPYKIIH CyIIapoK Ta pO3paxyHOK KOHBEKTUBHOI
8-9 CYUIMJIbHOI YCTAHOBKH. 4
Jliteparypa 1,2,3,9

5.3. JIaGopaTopHi 3aHATTS.
JlabopaTopHi 3aHSTTS IUIAHOM HE Iepea0aveHi

6. CamocTiiiHa po0oTa cTy/eHTa

Huctumnina «lIpomecn Ta amapatu XiMiYHUX BUpPOOHMHTB - 1 mepembauae Taki BUIU poOOTH
CTYJEHTIB: JIEKLIi Ta MPAKTUYHI 3aHATTS, OJHY MOJYJIbHY KOHTPOJIBbHY pOOOTY, pO3paxyHKOBY poOOTYy, a
TaK0 CaMOCTIiHY poOOTY cTy/neHTa. BUBYEHHS TUCIUIUTIHY 3aKIHUYETHCS CKJIAJaHHSAM ICTIUTY, 10 SIKOTO
JIOITYCKAIOThCSL CTY/ICHTH, SIKi MMOBHICTIO BUKOHAIH MPOTrpamMy KpeaIuTHOTO Moayiisi. OCHOBHOIO (popMoro
BUBYCHHS JUCLUIUTIHU CTYICHTAMH € CaMOCTiifHa poO0Ta 3 pEeKOMEHJOBAaHOI0 HABYAILHOIO 1 HAaBYAIbHO-
METOJMYHOI0 JIiTepaTyporo. Meroro 11i€i poOOTH € HAOYTTAd TEOPETHYHHX 3HaHb 3 JUCHUILUIIHU,
(dopMyBaHHS BMiHb 1 1OCBiJy B IPOEKTYBaHHI IIPOMUCIIOBOTO 00JIaJTHAHHSI.

Jlexkuii MarTh 3a METY y3arajJlbHUTH W CHUCTEMaTH3yBaTH 3HaHHs, HaOyTi CTyJeHTaMH Mijx Yac
caMOCTIiHOT poOoTH.

[TpakTu4Hi 3aHATTSA NpU3HAuYEH] /Ui OUTBLI JETaTbHOTO O3HAMOMIIEHHS CTY/AEHTIB 3 OKpPEMHUMH
TEMaMH Ta JUId Kpalloro 3aCBOEHHS MaTepiaiy, sSIKHi BUKJIAA€ThCs Ha JIEKLIfAX.

Metoto po3paxyHKOBOi poOOTH € BUPOOJICHHS BMIHHS 3aCTOCOBYBATH OJICp)KaHl 3HAHHS IS
BUPIIICHHS MPAKTUYHUX 1 TEOPETUYHUX 3aBJaHb CYy4aCHOTO BUPOOHMIITBA, HAOYTTS J1OCBiAy BUKOHAHHS
3BITHOI JOKYMEHTAIIil.

6.1. InauBinyajbHi 3aB1aHHA

ITpu BUBUEHHI KypCY CTYJEHTH BUKOHYIOTb OJHY PO3PaXyHKOBY pOOOTY, METOIO SIKOi € BUBUCHHS
KOHCTPYKII1 00J1aJHAHHS Ta OCHOB HOT0 pO3paxyHKY. [HIMBITyanbH1 3aBAaHHS BUAAIOTHCS 32 TEMAaTUKOIO,
IIPUBENICHOIO B 10AATKY A.

Pe3ynbrar poboTu ohopMiIsETbCs y BUTIIAL 3BITY, 10 SKOTO BXOJIUThH (DOPMYITIOBaHHS METH pOOOTH,
OIHMC KOHCTPYKTUBHUX O0COOJIMBOCTEN anapary, apaMeTpHUiHi KOHCTPYKTHBHI PO3PaxyHKH Ta €CKi3Ha
cxema amapary. O6csr 3BiTy — 10-15 cropinok A4.

6.2. KontpouabHi podoTH

[TnanyeThcst 0HAa MOy IbHA KOHTPOJIBHA POOOTA.

OcHOBHA 1T KOHTPOJIbHOI pOOOTH MOJATAaE y MEpeBipIi piBHS 3aCBOEHHS Martepiany, IO
BUKJIAJIA€ThCA, 10 JO3BOJIUTH CIPOCTUTH 3aCBOEHHS MaTepiayly CTyIEeHTaMH Ta 3a0e3meduTy OiNbIn
NOBHUH KOHTPOJIb 3 OOKY BHKJIaJa4ya 32 BUKOHAHHSAM HAaBYAJIbHOI IPOI'PaMH CTYACHTaMH.

OpieHTOBHI TUTAaHHS BUHECEHO 710 10AaTKy b.



IHosiTHKA TA KOHTPOJIb

IHoyiTHKa HABYAJIBHOI AMCHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

CtyzneHT nmoBHHEH OYTH NPUCYTHIM Ha BCIX JIEKIISX , IPAKTHYHHUX Ta JJAOOPATOPHUX 3aHATTSX 3a
BUHSTKOM MiATBEPPKCHUX MTOBAKHUX MPUYNH.
3axHCT MPAKTUYHUX, JA0OPATOPHUX POOIT, a TAKOXK 1HAMBIAYATbHUX 3aBJaHb IPOBOANTHCS EPCOHATIBHO
3TiJTHO BCTAHOBJICHUX JIC/UTAMHIB 3 YpaxyBaHHSAM 3a0X0UYYBAJILHUX Ta MITpadHUX OariB

CTyneHTH MaroTh IpPaBO OCKAPXKUTH OalM 3a 3aBIaHHS, ane OOOB’S3KOBO apryMEHTOBAHO,
NOSICHUBIIHM, 13 SKAM KPUTEpi€EM BOHM HE IMOTOKYIOTHCS BIAMOBITHO JO OLIHOYHOTO JIMCTa Ta/abo
3ayBa)kKEHb.
JeranizoBaHi KpuTepii OL[iHIOBaHHS Pe3yNbTaTiB HABYAHHS CTYACHTIB BH3HA4eHIi y moJjoxkeHHi npo PCO
IUCLHUILIIHA

IHoniTuka yHiBepcuTeTy

AkajaemMiyHa 100poYeCcHiCTh

[TonmiThka Ta TPUHIMIN aKaJAeMidHOl JoOpodecHOCTi Bu3HaveHi y posaini 3 Komekcy decrti
HarmionaneHoro TexHigyHoOro yHiBepcuTeTy YKpaiHu «KUiBChKHII MOMITEXHIYHUNA 1HCTUTYT imeHi Irops
Cikopcrkoroy. leranpHime: https://kpi.ua/code.

Hopmu eTH4YHOI MOBEAIHKHU

Hopmu ernuyHoi moBeniHKM acHipaHTIB 1 MpaliBHUKIB BU3HayeHl y po3auti 2 Kopekcy uecti
HamionanbHoro texHigyHoro yHiBepcutery YkpaiHu «KuiBChKHMH MOMITEXHIYHUHM IHCTUTYT iMeHi Irops
Cikopcwkoroy. [eranphirre: https://kpi.ua/code.

/. Buu KOHTPOJIIO Ta PEITHHIOBA CHCTEMA OLIHIOBAHHS Pe3yJbTATIiB HABYAHHS
PCO)

Peiitunr CTYACHTA 3 I[I/ICI_[I/IHJ'IiHI/I CKJIAA€THCA 3 68.J'IiB, 1o BiH OTpUMYE 3a:

1) BuKOHaHHS Ta 3aXUCT (3a BUOOPOM BHKJIanaua) 4 3a1a4 Ta 4 pO3/isiB KOHCIEKTY KOHCTPYKIIiH;
2) wnanucanus MKP;

3) BuKOHaHHS Ta 3axuCT PP;

4) BiAMOBIAb HA €K3aMEHI.

CucreMa peidiTHHrOBUX (BaroBux) 0ajiB Ta KpuTepii OLiHIOBAHHA
1. Po6oTa HA NPAKTHYHHX 3aHATTAX

Barogwuii 6ax - 8. MakcuManbHa KUTBKICT OaJTiB Ha BCIX MIPAKTHYHUX 3aHATTSIX JOPIBHIOE:
8 GaiB x 4 = 32 Ganis.
Kpurepii oriHroBaHHS:

6an 8 BUCTaBISAE€THCSA 32 YMOBH BIIMIHHO1 BiAMOBIII.

6an 3-7 BUCTABISAETHCSA 32 YMOBH JJOCTAaTHHOT BIAMOBIII.

Oain 0-2 BUCTaBISAETHCS 32 YMOBU HE3a0BUILHOT BIAMOBI/II.

2. MoayabHHUH KOHTPOIb

Barosuii 6am — 12.
6an 12 BUCTaBIIETHCS 32 YMOBH BIAIIOBIAI IIOHalMeHIIe Ha 95 % mnuTaHb;
6ain 7-11 BuCTaBIIsIETHCS 32 YMOBH BiAMoBial HA Big 85 mo 95 % nmuTaHk;


https://kpi.ua/code

0an 4-6 BUCTaBISETHCS 32 YMOBH BIAMOBII Ha Bix 75 10 85 % nuTaHsb;
0an2-3 BUCTABISETHCS 32 YMOBH BiAMOBiAL Ha Bixx 60 10 75 % nuTaHsb;
6an 0-1 BUCTaBISIETHCS 32 YMOBH BIAIOBiI MeHIIIE, HIX Ha 60 % MUTaHb.

3. Po3paxyHkoBa pooora.

Barosuii 6an — 16.

Kpurepii omintoBanus PP:

6asr 14-16 BHUCTaBIISETHCS SIKIO BC1 PO3/I1IM pOOOTH BUCBITICHI B TOBHOMY 00CsI31, a00 JomyIieH1
OKpeMi HETOYHOCTI;

6an 10-13 BucTaBis€ThCA SIKIIO B POOOTI JOMYIIEHI OKpEMi HETOYHOCTI;

6an 9-4 BHUCTaBISIETHCS, SKIIO HEYITKO BHUCBITJIIEHa TeMa poOOTH, AOMYyIIEHI IOMIJIKH B
(hbopMyTIOBaHHSX, TEPMiHAX Ta BUSHAYCHHSX;

0an 0-3 BUCTABISETHCA KO POOOTAa BUKOHAHA HE3aJI0BIJILHO: HASIBHICTh CYTTEBUX MOMMUJIOK 200
BIZICYTHICTh OKpeMux po3airiB, PP He 3apaxoBaHa.

4. lllTpadHi Ta 320X0UyBaJIbHi 02y 3a:

- HecBoedacHe (TMi3HiIIe, Hi’)K Ha KOHTPOJBLHOMY 3aHSTTI) 3/1a4a 3aJadi 4Yd pPO3AiTy KOHCIIEKTY
KOHCTPYKIIiH - 2 6anu.

- HecBoeyacHe (mi3HilIe, HDK Ha KOHTPOJBLHOMY 3aHSTTI) 3Jaya poO3paxyHKy amapara Ha
MMPAKTUYHOMY 3aHSATTI - 2 O6anu;

- HecBoeyacHe (i3HilIe HIXK Ha THXKJIEHb) MOJaHHS PO3paXxyHKOBOI poOOTH - 5 OariB;

- 320XOYyBaJIbHI Oany: BUKOHAHHS 3aBJaHb 13 BIOCKOHAJIICHHS IHIAKTUYHUX MaTepialliB 3
KpEeAUTHOro MoayJs - 1o 10 Gamis.

Po3mip mikaau peiitunry RD = Rup+Rukp+Rpp=32+12+16 = 60 6axais
Po3mip exzamenaniiinoi mkaau Re= 40 6aJiiB.

YMoBM NO3UTHBHOI NPOMIKHOI aTecTamii

Jlist oTpuMaHHA «3apaxoBaHO» 3 MepUIoi TPOMIKHOI arecTtanii (8 THXKIEHb) CTY/I€HT IOBUHEH MAaTHU HE
MeHIIe HiX 8 OaniB (3a YMOBH, fKIIO Ha IMOYAaTOK 8 THIKHSA 3TIIHO 3 KaJCHJAPHUM IUIAHOM
KOHTPOJBbHUX, 3aX0/IIB «iJI€abHUI» CTYyIeHT Mae oTpumatu 17 OaniB).

Jis OTpUMaHHS «3apaxoBaHO» 3 APYroi mpoMixHOoi arectauii (14 THXIeHb) CTYI€HT MOBUHEH MaTH HE
MeHIe HDK 22 0anu (32 yMOBHM, SIKIIO Ha MOYaTOK 14 THIKHS 3TiTHO 3 KaJCHIApHUM IUIAHOM
KOHTPOJIbHUX 33aXOJIiB «iJI€IbHUI» CTYJEHT Ma€e oTpuMatu 45 GainiB).

YMOBH J0MyCKY /A0 eK3aMeHy: 3apaxyBaHHS BCIX MNPaKTUYHUX 3aHATh, PO3PAaXyHKOBOI poOOTH,
MO3UTUBHUHN pe3ylbTaT MOAYJIBHOI KOHTPOJIBHOI POOOTH, a TAKOXK CTapTOBUM peUTUHT Rc > 24 Gani
(ue menie 40 % Big Rc).

Kpurepii ek3ameHaliliHOro OUiHIOBAHHSA: €K3aMEHALIMHUN OUIeT MICTUTH 4 MUTaHHS, MaKCHUMajbHa
KUIBKICTh OaTiB TIO MUTAHHIX PO3MOAUISETHCS TIOPIBHY.

Tabnuist KpUTEpiiB OLIIHIOBAHHS BiIMOBICH HA MUTAHHS OLIETY

PiBens BiamoBiai KinekicTs 0aiiB 3a BIAIIOBIAh HA ITATAHHSA
Ilutanasa 1 | Iluranas 2 | [Iuranss 3 | [luranas 4
BigminaMit 9-10 9-10 9-10 9-10
Hyxe noOpuit 7-8 9-10 9-10 9-10
JoOpuit 5-6 6-8 6-8 6-8




3a10BUILHUNI 3-4 3-5 3-5 3-5
HocraTtHii 1-2 1-2 1-2 1-2
Hes3anosinpHuii 0 0 0 0

Tabmu1s BiAMOBIIHOCTI PEUTHHTOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAIOI0

Kinoxicme 6anis Owinka
100-95 Binmingao
94-85 yxe mobpe
84-75 Job6pe
74-65 3a10B1JIBHO
64-60 JlocTaTHBO
Mewniie 60 HesanoBinbeHO
He BHKOHAaHI YMOBH JIOITYCKY He nomymeHo

JonaTtkoBa ingopmanisi 3 TMCUMILIIHA (OCBITHHOTO KOMIIOHEHTA)

[lix yac HaBYaHHA CTYJCHTH OTPUMYIOTh HOBI 3HaHHS, YMIHHA i HaBUYKH, B OCHOBHOMY IIpH
MIPOBE/ICHHI KOHKPETHUX JIEKIIHM, MPaKTUYHUX Ta JIAOOPATOPHUX 3aHATH i KEPIBHUIITBOM IPOBIIHHUX
HIIIT kadenpu. locuTh 9acTo MmiJ yac HaBYAHHS CTYACHTH, 3 METOI0 OTPUMAHHS 320X04yBaJIbHUX OaiB
3aly4aloThCs AJI1 HAJaHHS JOMOMOTH B pO3po0Ili HaBYaIbHO-METOAWYHOI JOKyMeHTalli (myOmikamii
NOCIOHMKIB, JIIIEH3YBaHHSA, pO3po0Ka METOAWYHOI JOKyMeHTalii Tomo). [Ipu mpoMy Xapakrep Takoi
JIOTIOMOTH MTOBMHEH CYBOPO BIANOBIAATH MPOQUI0 JTUCLMILIIIHY 1 10 TPUBAIOCTI HE MOBUHEH 3aBaXkKaTH
BUKOHAHHIO TUIaHY HAaBYaHHS CTYJICHTA.

PoGouy nporpamy HaBUaIbHOT AUCIUIUTIHY (CHIIA0YC):

CkiazieHo: TOLEHT Kadeapy MallliH Ta arnapariB XiMiuHUX 1 HaTonepepoOHUX BUPOOHUITB, KaHIUAAT
TEeXHIYHUX HayK, noueHT, llIsen Mukona [lerpoBuu

VYxBaneHo: kadeaporo kadeaporo MalliuH Ta anapariB XIMIYHUX 1 HaQTorepepoOHNUX BUPOOHHUIITB
(mpotokoi Ne 26 Bix 19.06.2021)

[ToromKeHo: METOANYHO KOMICi€l0 KOMICIE0 1HXKEHEpHO-XIMIYHOTO (akynbTeTy (mpotokon Ne 11
Big 25.06.2021)



Homatoxk A

3aBaaHHs 10 PO3paxXyHKOBOI podoTH
3asaanns Nel no PP
Po3zpaxyBaTi TeII000MIHHEK /IS HATPiBaHHS / 0X0JIOKEeHH: / KoHIeHcaii pedoBuHN «P». [logaTkoBa TeMriepaTypa ped4oBUHI
tp1, KiHIIEBA - ;. HarpiBampHUN (0XOJOKYBABHU) areHT — 1. BTpaTu TeII0TH KPi3k 30BHIIIHIO TIOBEPXHIO TEINIOOOMiHHUKA
OpuiHATH % BiJ] KOPUCHO BUTpPAuEHOI TEIIOTH. POOOUMIT THCK PEYOBHHU p). areHTa -Pa.

PedoBuna «P» - Gx10™, o1 tp2
o L
g 3 = Kr/c
& & Q & I = B =
= = gz E = = =
s 8 S B S s
B B 2E22% |7 B B
m M S E a M M M
S % =
= 2 E
ST
Mm
PO3YHMH €TaHOIY Y BOII 1 5 1 0,50 1 10 1 90
PO34YMH METaHOIY Y BOIL 2 10 2 0,60 2 20 2 80
pO34rH OEH30IY Y TOIYOJIi 3 20 3 0,70 3 30 3 70
PO34HH TOITyOIIy B OCH30I1 4 30 4 0,80 4 40 4 60
PO3YMH MYPAIIUHOT KUCIOTH B 5 40 5 0,90 5 50 5 50

OLITOBIN KUCIOTI

BOJA 6 100 6 0,95 6 60 6 40

OLITOBA KUCJIOTa 7 60 7 1,20 7 70 7 30

€TaHOI 8 70 8 1,30 8 80 8 20

METaHOI 9 80 9 1,40 9 90 9 tiumn.

OeH3on 0 100 0 1,50 0 0 tiona.
a a a tionn. a

Tun TermoodminnuKa: [ - Tpyba B TpyOi; [ - cnipansiuid; [ - miacTuHYaTHHE; [ - KOXKYXOTpyOHHI

Arent «T»:[] - - Boza; [ - - 25 %-ii Boguuii po3unn CaCly; [ HacuueHa BosHA

napa (BiZTHOCHa MacoBa 4acTKa IMOBIiTpst B mapi Y = % (mac.);
Tuck: p, = MIla; Koegimient crenens m= -1
CTpyKTYpa NOSICHIOBAJIbHOI 3alIUCKH

3mict
3aBIaHHS
Beryn

1. TexHiuHa XapaKTEpUCTHKA TEIIOHOCIIB

2. Ommuc i 00rpyHTYBaHHS 00paHOi KOHCTPYKIIIT

3. IMapameTpuuHHii pO3paxyHOK anapary

4. CxemaTW4HE KpeCIICHHS anapary

5. BucHOBOK

6. Tlepemik mocuiaHb

PexomennoBaHna Jiteparypa

1. Kopnienko .M. Ipouecu Ta obnagnanHs ximiuaoi TexHosorii 1: miapyunuk /.M. Kopsrienko, F0.1O. Jlykay, 1.0O.
MikynsoHOK, B.JI. Pakuiekuii, I'.JI. Psoues — K. :HTYY ,KIII”, 2011 — 4.1 — 300 c.

2. OcCHOBHBIE MPOIECCHI W alMaparhl XMMUYECKOH TexHosoruu: Ilocobwe mo mpoekrtupoBanuio / Ilox pex. 1O.W.
HsitHEepckoro. — M.: Xumus, 1982. — 772 c.

3. IlaBnoB K.®., Pomankos IL.I'., HockoB B.H. Ilpumepsl u 3anaun 1mo Kypcy HpOLIECCOB M alNapaToB XMMHYECKOMH
TexHoyoruu. — JI.: Xumus, 1987. — 576 c.

4. MamuHsl 1 annaparsl XuMuieckux npoussoiacts / [lon pen. M.M. YeproObuibeckoro. — M.: MammHoctpoenue, 1974.
—456c.

5. MertoawyHi BKa3iBKH O BUKOHAHHS PO3PaxyHKOBOT pOOOTH IJIsl CTYACHTIB HAMPSIMY MiAroToBKH 6.0502
«KoMIT 1oTepHO-iHTETPOBaHI TEXHOJOTIYHI MPOIIECH 1 BUPOOHUITBAY 3 AUCIHILTIHU «TeXHOMOT14HI 00’ €KTH 1
niportecu ranysi — 1» [Enexrponnutii pecype] / HTYY «KIIly» ; ykman. M. I1. Isexn, 1. M. IlIsen, A. P. Crenanrok. —
Hocrymn : http://library.kpi.ua:8080/handle/123456789/2434
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3aBaanns Ne2 go PP
PospaxyBatu 6apabaHHy cymapKy 3 IigiiMaIbHO-JIOTIATEBOIO HACAIKOIO IS CyITiHHSA MaTepiany "M" y mexax micta "N".
MacoBa npoayKTUBHICTH cymapku G. BigHOCHA BOJIOTICTh MaTepiady: moYaTkoBa M1, KiHICBa M2 ;. CymmiapHui aredt — "A".

BTpartu TemnoTy B 0TOUy0U€E CEPEeIOBUINE MPUAHATH % BiJ KOPUCHO BUTPAUCHOI TETIIOTH.
PeuoBuna «M» o1,% 2,% G, xr/c Micto "N"
= = =
S .8 S
g g g
[ [aa) [aa)
10. | xnmopup Kamiro 6 0,4 1. 0,3 1. JIHIpOTIeTpOBCHK
11.| cynbdar amoHiO 3,6 0,4 2. 0,4 2. Kuis
12. | miTpar amoHiIO 4 0,3 3. 0,6 3. KipoBorpan
13. | xnopun Hatpito 5 0,2 4, 0,8 4, MrukonaiB
14.| cynepdocdar 18 3,5 5. 1,0 5. Ogneca
15. | micok 4 0,1 6. 1,2 6. Xapkis
16. | xam’siHE BYTLILIS 9 0,6 7. 14 7. JIbBiB
17.| ruHa 23 45 8. 1,6 8. Cymu
18. | xnopuz Gapiro 55 1,2 9. 1,8 9. Binauns
0 | 6ikapOOHAT HATPIIO 6 0,1 0 2,0 0 Xepcon
a a a
ponykrusHicTh cymapku: [1:G= Gy; [1:G= Gy;
CymminbHu# aresr .,,A": [ - moBiTps; [| -TUMOBI Ta3H.
Cxema Pyxy CYIIMIIBHOTO areHTa Ta BUCYITYBaHOTO Mmarepiany: 0 - [IpsimoTeuiiiHa:
[] - mpoTHUTEediiHa.
Po3paxyHOK 31iicHUTH : [] - 115 JIITHIX YMOB; [] - 1715l 3SMMOBUX YMOB; [ | - ISl CepeIHbOPIYHUX YMOB; [ | - 1715 JIITHIX 1 3MMOBHX
YMOB.

Hagectu rpadik 3MiHM napaMeTpiB BOJIOTOTO MOBITPs B CyIuapii Ha .X-I Aiarpami.
CTpyKTYpa NOSICHIOBAJIbHOI 3alIUCKH

3micT

3aBaaHHs

Beryn

TexHiuHa XapaKTepUCTHUKA MaTepialy Ta CyIIMIBHOTO areHTy

Omnmc i 06rpyHTYBaHHS 00paHOi KOHCTPYKIIi1

[TapameTpuuHHi pO3paxyHOK anapary

CxeMaTH4YHE KpECIICHHS anapaTry

BucnoBoxk

ITepenix mocuianb

ouhkrwnE

PexomennoBaHna Jiteparypa

1. Kopwnienko .M. Iponecu Ta obnagHanHs XiMiuHOT TexHOOTI 1: miapy4ynuk /S1.M. Kophienko, 10.10. JIykaug, 1.0.

MikynpoHok, B.JI. Pakumpkuii, I'.JI. Psoues — K. :HTYVY KIII”, 2011 —Y.1 — 300 c.

Kacatkun A.I'. OcHOBHBIE IPOLECCH] U aNNapaTsl XUMUYECKOH TexHomoruu. — M.: Xumus, 1973. — 752 c.

3. OCHOBHBIE MPOIIECCHI U anmapaTbl XUMHueckoil TexHosorun: Ilocobue mo npoexruposanuto / [lox pen. FO.1.
HpitHepckoro. — M.: Xumus, 1982. — 772 c.

4. TlaBnoB K.®., Pomankos I1.I"., Hockos B.H. [IpumMeps! 1 3aja4u o Kypcy NPOLIECCOB U aIllliapaToB XUMHYECKOH
TexHoyoruu. — JI.: Xumus, 1987. — 576 c.

5. MammHs! 1 anmaparsl Xumudeckux nponsBoiacts / [Tox pen. M.U. YepHoObiibeckoro. — M.: Mamunoctpoenue, 1974.
—456¢

6. YepuoOsuibckuit .U., Tananaiiko FO.M. CymimibHble YCTAHOBKH XUMHYCCKON IPOMbINuIeHHOCTH. — K.: TexHuka,
1969. — 280 c.

7. MeTtoanuHi BKa3iBKY 10 BAKOHAHHS PO3PaxyHKOBOT pOOOTH JIJIsl CTYACHTIB HANpAMY MiarotoBku 6.0502 «Kowmm toTepHo-
IHTETPOBaHi TEXHOJOTIYHI MPOIIECH i BUPOOHHUITBAY 3 TUCIUILTIHU «TeXHONOT14HI 00’ €KTH 1 mporecu ramysi — 1»
[Enextponnwuii pecypc] / HTYY «KIII» ; ykinan. M. I1. IlIsen, /1. M. IlIsen, A. P. Crenantok. — JlocTym :
http://library.kpi.ua:8080/handle/123456789/2434

>
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3aBaanns Ne3 no PP
Po3paxyBaTu BakyyM-BUIIApHY YCTaHOBKY HETEepEpBHOI il Ta MigiOpaTH KOHCTPYKIIiI0O BUMAPHOTO amapata (THIT i BAKOHAHHS)

JUIE KOHIICHTPYBAHHsI BOJHOIO PO34MHY pedoBuHHM "P". MacoBa NMPOAYKTHBHICTh YCTAHOBKH IO BHXiZHOMY po3umHy Gi.

[TouaTkoBa MacoBa yacTka pedoBHHH "P" y BHmapioBaHOMY PO3YHHI CTAHOBHUTH X1,. KiHIIEBa— X2. TeMIepaTypa BHUXiTHOTO

po3unHy 11, aOCOMIOTHHHN THCK Y KOHIEHCATOPI Po, BITHOCHA BOJOTICTh TPiF0u0i BOASHOI TAPH .

Bapiantr |PewyoBuna P"| Xo. | Bapiant | po, Bapiant |t1, °C Bapiant | Gy, X1 Bapianr o,
% MlIla Kr/To] % % Mac.
Mmac (mac)

1 NaOH 40 1 0,010 1 20 1 10000 10 1 0
2 Na,COs 35 2 0,012 2 25 2 13000 11 2 0.5
3 NH,CI 25 3 0,015 3 30 3 15000 12 3 1.0
4 KOH 40 4 0,016 4 35 4 18000 13 4 15
5 K2CO3 37 5 0,018 5 40 5 20000 14 5 2,0
6 MgSO4 40 6 0,020 6 45 6 25000 15 6 2,5
7 KCI 30 7 0.022 7 50 7 30000 16 7 3,0
8 CaCl; 40 8 0,023 8 55 8 35000 17 8 3,1
9 MgCl, 30 9 0.024 9 23 9 37000 18 9 3.3
0 NaCl 50 0 0,025 0 28 0 40000 19 0 3.5
a KNO3 50 a 0.026 a 30 a 43000 20 a 4.0
0 NH4NO; 50 0 0.028 0 37 0 45000 23 0 4,5
B NaNO3 45 B 0,030 B 43 B 50000 25 B 5,0
r r r r r

MacoBa yacTka MoBiTps B rpirouiit BogsHii napi. % (mac): 0.5 1.0 1,5

Brpatu Terotu B oTouytoue cepeqoBuile, % BiJ KOPUCHO BUTpadeHoi temotn: 2, 5, 8.

>

8.
9.

CTpyKTYypa NOSICHIOBAJIbHOI 3alIUCKH:
3mict
3aBaaHHs
Beryn
TexHiuHa XapaKTepHCTHKA TEIIIOHOCITB
Ormuc i 00rpyHTYBaHHS 00paHOi KOHCTPYKIIT
[TapameTpuuHMii pO3paxyHOK anapary
CxemaTHuHE KpecleHHs anapary
BuchHosok
Iepertik mocuaaHb

ouhrwNE

PexomeHnioBana JiTeparypa
Kopuienko S.M. Tlpomecu Ta obnamHanHs XiMidHOi TexHousorii 1: migpyunuk /S1.M. Kopuienko, FO.1O. Jlykau, 1.O.
Mikynsonok, B.JI. Pakumekuit, [.J1. Psoues — K. :HTYY | KIII”, 2011 —Y.1 — 300 c.
Kacatkun A.I'. OcHOBHBIE IPOLIECCHI U aNNapaThl XUMUYECKOH TexHonoruu. — M.: Xumus, 1973. — 752 c.
OCHOBHBIE IIPOLIECCHI M anmnaparbl XuMuaeckoi TexHosoruu: [Tocobue o npoexruposanuto / [lox pex. FO.1. [IprtHepckoro.
— M.: Xumus, 1982. — 772 c.
ITaBnoB K.®., Pomanko ILI., HockoB B.H. Ilpumeps! u 3agaum mo Kypcy HpOLIECCOB M aNMapaToB XUMHUYECKOU
texnosioruu. — JI.: Xumus, 1987. — 576 c.
MaiuHsl ¥ anmnapartbl XaMuieckux npoussoacts / [lox pea. M.U. YepHoObuibckoro. — M.: MammHocTpoeHue, 1974. — 456
c.
YepHoOsutbcknii 11.W. Brmaphsie ycranoBku. — K.: Brimma mxoora, 1970. — 240 c.

. MeToan4Hi BKa3iBKM 10 BUKOHAHHS PO3PaXxyHKOBOi pOOOTH JUIsS CTYJEHTIB HanpsiMy miaroroBku 6.0502 «Komm’rotepHo-

IHTETPOBaHI TEXHOJIOTIYHI MPOILECH i BUPOOHHITBA» 3 MUCHUILTIHU «TexHoyoriuHi 00’€KTH 1 mpolecH ramy3i — 1»
[Enextponnnit pecypc] / HTVY «KII» ; ykman. M. II. Illeex, JA. M. IlBex, A. P. Cremaniok. — [octym :
http://library.kpi.ua:8080/handle/123456789/2434

JlonaTtoxk b
IIntannsa no MKP

YMOBH 0JHO3HAYHOCTI 1 X BUIU.
BuBeniTh piBHSHHS AJ1s1 PO3NOIUTY TEMIEPATyp B IUIOCKIH CTIHII.

10. BuBeniTh piBHSHHS /IS TEMIICPATYPHOTO MOJIS B IMIIHAPHYHIN CTIHII.

11. BuBeniTh piBHAHHSA U PO3MOIUTY TEMIIepaTyp B 6araTomapoBiid CTiHIN MPU TPAaHUYHUX YMOBax 1-ro pomy.

12. BuBeniTh 1 IpoaHai3yiiTe OCHOBHE PIBHSIHHS TEIIONEpeaadyi.

13. Bix sikux (akTOpiB 3aJIC)KUTH BUIPOMIHIOOYA 3MaTHICTE Tija?

14. IIlo Take TemrepaTypHHUI IPali€HT, i30TEpMidHA TIOBEPXHS 1 TEMIIEpaTypHE MMoJjie Ta sAKi iX BracTuBocTi? [IpuBeniTh OCHOBHI
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3aKOHHU TEIUIOBOTO BUIIPOMiHIOBAHHS.

15. Sk BU3HAYUTH KiJBKICTh TETUIOTH, IO TIEPEIAETHCS BiJl OUIBII HATPITOTO Tijia O MEHII HATPIiTOTO.

16. I[IpuBeiTh MEXaHi3M KOHBEKTHBHOTO ITEPEHECEHHS TEIIJIOTH.

17. IpuBeniTe cucTeMy piBHSIHB, SIKa ONHICYE KOHBEKTHBHE IEPEHECEHHS TEIUIOTH.

18. CyTb Ta OCHOBHI TEOpEMH METOy TEOPii MOIIOHOCTI.

19. SIx mepeTBOPOIOTH AU(EepeHIiaTbHI PIBHAHHA, SKi OMICYIOTH TOH 9N iHIIWI Iporec B KpuTepianbHi piBHAHHA? [IpuBeniTh
y3arajbHEHE KpUTepianbHe PiBHIHHS.

20.Ha3BiTh OCHOBHI KpuTepii TiApoJMHaMi4yHOI Ta TEIUIoBOi MoAiOHOCTI. BkakiTh IX OCHOBHHI (I3UYHHH 3MiCT.
OxapakTepusyiite Monu(iKOBaHI KpUTEPil MOIIOHOCTI.

21. Ha3BiTh OCHOBHI IlepeBary Ta HeJOIiKH Teopil MoJiOHOCTI.

22.YuM BiAPI3HAIOTHCS PIBHAHHS U1 BU3HAUCHHS KOSQIIIEHTY TEIUIOBI a4l MPH BUMYIICHIH Ta BUThHIN KOHBEKIIIT.

23. Bix 4oro 3aneXuTh iIHTCHCHBHICTh TEILUIOBIAAYI 1 NUIAXY ii iHTCHCU(IKAIIiT.

24 TIpuBeniTh aXrOpUTM PO3paxyHKY Koe(ilieHTa TeTIoBiqaadi.

25. TIpuBeniTh MexaHi3M KOHJEHCAIil Ta 0COOIMBOCTI BU3HAUCHHS KoedimieHTa TeroBingayi. Ha3BiTe GakTopn KoHAEHCAIII].
Sk BIUTMBa€ BMICT ra3y Ha TEIUIOBiAmady?

26. [IpuBeniTs BUIU KHUITIHHS 1 PO3KPUATE MOHATTS KPUTHIHOI Pi3HALI TEMIIEpaTyp MPH KU HHI.

27. BuBeniTh Ta mpoaHaizyiTe piBHSIHHS U CEPEIHBOT PI3HULI TEMIIEPATYP MiX TEITIOHOCIIMHU IIPU MIPSAMOTEHi] Ta TPOTUTEUI].

28. SIki BUMOTH CTaBJIATH IO TEIIOHOCIIB?

29. SIkuii mpoliec Ha3UBAIOTh TEILIONEpeIaueio?

30. SIkuM piBHSHHSIM BU3HAYAETHCS 3B'I30K MK KUTBKICTIO MEPEIaHOi TSIUIOTH 1 PO3MipaMHy TEIIO0OMIHHOT anaparypu?

31. SIxe izuuHe 3HAYCHHS Ma€ KOSPIII€HT Terutonepenayqi?

32. Slkuii poliec Ha3UBAIOTh TEILIOBIIAYEIO?

33. SIki napaMeTpH XapakTepu3ylOTh TEIUIOBIAIauy PH MIPUPOJIHIH 1 BUMYIICHIH KOHBEKIii?

34. YoMy B po3paxyHKOBIl IPaKTUIl KOPUCTYIOTHCSI KPUTEPIAIbHUMH PIBHAHHAMH KOHBEKTUBHOTO TEIIIOO0MiHY?

35. fAxi xkpuTepil TEIIIOBOI i TiAPOANHAMIYHOI MTOAIOHOCTI BXOISTH Y KpUTEpialbHi PIBHIHHA KOHBEKTUBHOTO TEIUIOOOMIiHY? SIKke
ix QizmuHe 3HAYCHHA?

36.Y doMy momAraroTh OCOOJIMBOCTI TEIUIOBIIIadi B pa3i 3MIiHCHHS arperaTHoro cTaHy? SIKUM KpUTepieM BpaxOBYIOTH i
ocobmmBoCTi? Y YoMy (pi3uHA CYTh IBOTO KPUTEPit0?

37. Sxwuii icHye 3B'130K M Koe(imieHTOM Teruronepenadi Ta KoeQilieHTaMu TeIUoBinaaqi?

38. I3 IKUX BEeIMYUH CKIIAAETHCS 3aTajIbHAN TEPMIYHUI OTip Teruionepeaadi?

39. IIlo € pymIiiiHO CHIIOI TEINTIOOOMIHHUX HPOIIECiB?

40. Yomy B po3paxyHKax TEIUIOOOMIHHHX MPOLECIB BUKOPHCTOBYIOTh CEPEAHIO PYLIIHHY

41. cumy? Sk ii BU3HAUAIOTH ?

42. Slxumu criocobamu MOKHA 1HTEHCH(DIKYBaTH MPOIEC TeIutoneperaqi?

43. SIxi MeToIu HarpiBaHHs 3aCTOCOBYIOTH y XIMIYHUX BUPOOHUIITBAX?

44.3 sxoro piBHSIHHS BU3HAYAIOTH BUTPATY TEIUIOHOCIS I HATpiBaHHS?

45.Y SKMX BUIAJKaX MOXKHA 3aCTOCOBYBATH /IS HATPIBAHHS «TOCTPY» BOASHY Hapy?

46.V sAKHUX BHIAAKaX 3aCTOCOBYIOTh HATpiBaHHS TONKOBHUMH ra3zamu? SIKi HEJONIKM XapaKTEpHi Ui HarpiBaHHS TOIMKOBHMU
razamu?

47. SIxi ciocoOu HarpiBaHHA €IEKTPHYHIM CTPYMOM 3aCTOCOBYIOTh Y XiMiYHUX BHPOOHHUIITBAX?

48. SIxi MO3UTHBHI SKOCTI Ta HEAONIKH P OXOJIOKEHHI Tapsi9uX TEIUIOHOCITB MalOTh BOJA 1 MOBITPs? SIk BUZHAYHUTH BUTPATy
OXOJIO/DKYBAJILHOI BOJIU B TEIUNIOOOMIHHUKY?

49. Sk knacudikyoTh TEMJI000MiHHI anapaTu?

50. SIki OymoBa i MPUHIIKII Ail OJTHOXOI0BOI'0 KOXKYXOTPYOHOIO TEIII0O0OMIHHHUKA?

51. 3aBagxu 9oMy iHTEHCH(IKYETHCS TEIUIOOOMIH y 6araToXoA0BUX KOKYyXOTPYOHHX TEII000MiHHUKAX?

52. V¥ sKkux BUMAAKax 3aCTOCOBYIOTH TEMIIEPATYPHI KOMIICHCATOPH Y KOXKYXOTPYOHHUX TEIJI000MIHHHUKAX ?

53.Konu 3acTOCOBYIOTH TEIJIOOOMIHHMKHM THUIy «Tpyba B TpyOi»? Ski iXHI mepeBarm Ta HEIOJIKH IOPIBHSIHO 3
KOXKYXOTPYOHHMH TEIUIOOOMIHHHKaMuU?

54. SIx noOynoBaHMiA cripabHUI TEIUIO0OMIHHUK? SIKi BiH Ma€e HEOTIKU?

55. B sikux XiMIYHAX BUPOOHHIITBAX 3aCTOCOBYIOTH IDTACTUHYACTI TEIIOOOMIHHUKHU? SIKi X TTO3UTHBHI SKOCTI Ta HEJOTIKU?

56. Konm 3acTOCOBYIOTH TEIUIOOOMIHHHUKHM 3 PEOPHCTHUMHU MOBEPXHSIMHU TemiooOMiny? JlaliTe MOPIBHSUIBHY XapaKTEpPHCTHKY
TEIJIOOOMIHHHKIB PI3HHUX THIIIB.

57.HaBemiTe cxeMy MpPOEKTHOTO pO3paxyHKy TEMIO0OOMIHHHKIB. SIki BENMYMHH MarOTh OyTH BiJOMI NPH NPOEKTHUX
pPO3paxyHKax TeTIOOOMiHHUKIB?

58. HaBimo BUKOHYIOTb TipaBIiYHUI PO3PAXYHOK TEIIOOOMIHHUKIB?

59.V yomy mossirae ONTUMAILHUN PO3paXyHOK TEIIIO0OMIHHHKIB?

60. Yum Biapi3HsIeThCS IEPEBIPHUI PO3PAXyHOK TEINIOOOMIHHHUKIB BiJl IPOEKTHOT0?

61. Illo Ha3MBaIOTH KOHICHCAIIEIO?

62. SIke mpu3HaUYEHHS Npoliecy KOHIeHcallii B XiMIYHMX BUPOOHUIITBaX?

63. 3a ssKMMHN 03HaKaMu KJIacH(iKyIOTh KOHIEHCATOpHU?

64.Y yomy nossirae 0coONUBICTE PO3paxyHKY HOBEPXHEBUX KOHIEHCATOPIB?

65. Big 9oro 3a1exuTh eeKTUBHICTE pOOOTH KOHIEHCATOPIB 3MIIIyBaHH?

66. [IpuBeniTh OCHOBHI BUMOTH J0 TCIUIOHOCITB

67. SIki MeToM HarpiBaHHS 3aCTOCOBYIOTh Y XIMIYHMX BUPOOHUITBAX?

68. 3 stkoro piBHSHHS BH3HAYAIOTh BUTPATY TCILUIOHOCIS U1 HArpiBaHH:?

69. Y sAxHX BUIIaIKax MOXHA 3aCTOCOBYBATH [UIS HATPIBaHHS «T'OCTPY» BOASHY mapy?

70.VY sKkuX BHIAAKax 3aCTOCOBYIOTH HarpiBaHHS TOIKOBHMHM ra3ammu? SIKi HEIOJIIKM XapaKTEpPHI JJIS HarpiBaHHS TOMKOBUMH



razamu?

71. SIki ciocoOuW HAarpiBaHHS €JIEKTPUIHUM CTPYMOM 3aCTOCOBYIOTH Y XiMiYHUX BUPOOHHIITBAX ?

72. SIKi IO3UTHUBHI SIKOCTI Ta HEIOJIIKH [P OXOJIOPKECHHI rapsYux TEIIOHOCIIB MarOTh BOAA 1 MOBITPsI? SIK BU3HAYNTH BUTPATY
OXOJIOIKYBAJIFHOI BOJIM B TEIUNIOOOMiHHUKY?

73. Sk xmacudikyroTh TEII00OMiHHI ammapatu?

74. ki OynmoBa i MPUHIIMII Aii OTHOXOIOBOTO KOXKYXOTPYyOHOTO TerI00OMiHHIKA?

75.3aBagKu 9OMY iHTCHCH(IKYETHCS TEIUIOOOMIH y 6araToXoA0BUX KOKYyXOTPYOHHX TEIII000OMiHHHUKAX?

76.Y AKHX BUIMAJKaX 3aCTOCOBYIOTh TEMIIEPAaTYPHI KOMIIEHCATOPH y KOXKYXOTPYOHUX TEIIOOOMIHHHUKAX?

77.Komu 3acTOCOBYIOTH TEIUIOOOMIHHMKHM THIy «TpyOa B TpyOi»? ki iXHI mepeBarn Ta HEIOJIKA MOPIBHSHO 3
KOKYXOTPYOHUMH TEIUI00OMiHHUKaMH?

78. SIk noOynoBaHMii cripaidbHUI Tena000MiHHUK? SIKi BiH Ma€ HEZOMIKN?

79. B sikux XiMiYHHX BUPOOHHLTBAX 3aCTOCOBYIOTh INIACTHHYACTI TEMII000MIHHUKH? SIKi TX MO3UTHBHI SIKOCTI Ta HEMOIKHU?

80. Konm 3acTOCOBYIOTH TEINIOOOMIHHUKH 3 PEOPHCTHMH TOBEPXHAMH TermiooOMiHy? JlaiiTe MOpIBHAIBHY XapaKTEPHCTUKY
TEIUTOOOMIHHUKIB Pi3HHUX THIIIB.

81. HaBemiTe cxeMy MpPOEKTHOTO pPO3PaxXyHKY TEIDIOOOMIHHHKIB. SIki BENWYMHM MaiOTh OyTH BiZOMI TIpH MPOSKTHHUX
pO3paxyHKax TeIUIOOOMIHHHKIB?

82. HaBimo BUKOHYIOTH T1IpaBIiYHAN pO3paxyHOK TETIOOOMiHHUKIB?

83. Y yomy mossrae onTUMaNbHIHA PO3PaxXyHOK TEIUIOOOMIHHUKIB?

84. Yum Biapi3HseTbCs EPEBIPHUI PO3PAXYHOK TEINIOOOMIHHUKIB BiJl IPOEKTHOTO?

85. I1lo Ha3uBalOTh KOHCHCAIIEIO?

86. Slke mpu3HaUeHHs Npoliecy KOHAeHcallli B XiMIYHIX BUPOOHUIITBAaX?

87.3a sikiMu 03HaKaMu Ki1acu(iKyroTh KOHASHCATOpU?

88. Y yomy nosirae 0co0NUBICTH PO3paxyHKY HOBEPXHEBUX KOHIEHCATOPIB?

89. Big yoro 3a1exuTh e(heKTHBHICT pOOOTH KOHJICHCATOPIB 3MilllyBaHHs?

90. ¥V yomy mossirae MexaHi3M CTBOPEHHS PO3P1IKEHHS y BaKyyMHHUX YCTaHOBKaX 3aCTOCYBAaHHSIM IIPOIeCy KOHIECH CAii?

91. fxe mpu3HaYCHHAS OapOMETPUIHOT TPyOH?

92. 3 K010 METOI0 BUKOPHCTOBYIOTh JBOCTYIIIHYACTHH OapOMEeTpHYHMIT KOHICHCATOP?

93. HaBimio po3paxoBYIOTh KUTBKICTh ra3iB, [0 HE KOHICHCYIOTHCA?

94. Sk po3paxoBYIOTH BUCOTY OapOMETpUIHOI TpyOH?

95. TTosICHITE CYTh MPOIIECY BUIIAPIOBAHHS.

96. SIki pO3UMHM KOHIEHTPYIOTh BUNIAPIOBAHHIM?

97. SIkumu METOAaMH B XIMIYHIN POMHKCIIOBOCTI 3AIHCHIOIOTE MPOLIEC BUMAPIOBAHHS?

98. Yum BiApi3HsIETHCS KOPUCHA PI3HUII TEMIIEpATyp Bij 3araibHOi pi3HUI?

99. I3 4oro CKJIaAaTHCS TEMIICPATYPHI BTPATH Y BUMAPHIHA YCTAHOBI?

100.Big yoro 3a1eXuTh KiJIBKICTh BUMIAPEHOI BOIU?

101.5x BU3HAYaIOTH BUTPATY HATPIBHOI ApH IPU BUITAPIOBAHHI?

102.ITepepaxyiiTe criocoOM eKOHOMIi HATPiBHOI MapH PU BUIIAPIOBAHHI.

103.3 sixo10 METOI0 Y BUIIAPHMX alaparax CTBOPIOIOTH YMOBH JUISl IUPKYJIALI] BUTAPIOBAHOTO PO3UNHY?

104.SIxuit TOPSIOK PO3PaXyHKY BUITAPHUX YCTAHOBOK?

105.Hasimro BigOuparoTh eKcTpanapy?

106.VYHacmi1oK 40ro BUHUKAE SBUIIEC CAMOBUIIAPOBYBAHHS?

107.51x po3nofinseTbcs cyMapHa KOpHCHA PI3HUL TeMIIEpaTyp 0araToKopIyCcHOT BUIIApHOT YCTaHOBKH 110 Kopiycax?

108.51k BU3HAYUTH ONTHUMAJIbHY KUJIbKICTh KOPITYCiB 0araToKOpIyCHOi BUMAPHOT yCTAHOBKH?

109.5Iki KOHCTPYKIIii BUNAPHUX anapaTiB HAMMOMIKMPEHIN B IPOMHUCIOBOCTI?

110.5Ikuii mporiec Ha3UBAIOTh CYIIIHHIM?

111.1Io € pyuriiHOIO CHUIIOKO TPOIIECY CYITIHHS?

112.TTosiCHITH MOHATTS: BiIHOCHA BOJIOTICTh, BOJIOTOBMICT 1 €HTAJIBIIIS BOJIOTOIO MOBITPSI.

113.TlosicHicTh IPUHIMITY TOOYAOBH AiarpaMu [-X cTaHy BOJIOTOTO MOBITPSL.

114 TlepepaxyiiTe Ta OXapakTepH3yHTe BUIM 3B'I3KY BOJIOTH 3 MaTepiajioM.

115.5Ik BU3HAYaIOTh BUTPATY MOBITPs (3arajibHy 1 MUTOMY) Ha CyIIiHHS?

116.13 sixoro GaylaHCy BU3HAYAIOTh IMTOMY BUTpPATY TEIUIOTH 1 BUTPATy HArpiBHOI Mapy Ha CYIIiHHA?

117 .51k OyzmyeThbcst IpoLieC TEOPETHYHOTO 1 peasbHOrO CYIIiHHA Ha aiarpami [-x?

118.51ki 6yBarOTh BapiaHTH HPOLECY CYTiHHS?

119.T1osicHiCTh MPUHIMITY TOOYAOBH KPUBUX CYIIIHHS 1 INBUAKOCTI CYIIIHHS.

120.5Ixi hakTOpM BH3HAYAIOTH MIBUAKICT CYLIIHHS B MEPIIUil 1 ApyTuit nepioqu?

121.3a skuMH 03HAKaMH KJIacH(DIiKyIOTh CyIIapKu?

122.0Onumrite Oy10BY 1 IPUHIMII /1ii KOHBEKTHBHHUX CYIIAPOK.

123.0numiiTe 0y 0By KOHTAaKTHUX CYIIApPOK.

124 5Ixi matepiany TOUUIBHO CYIINTH B KOHBEKTHBHHX CyIIapKax, a sKi — B KOHTaKTHUX?

125.0xapakrepusyiiTe crienianbHi BUIY CYIIHHS: CyOimManiero, iHppauepBOHUM IIPOMIHHSM 1 B IIOJII CTPYMiB BUCOKOT YaCTOTH.

126.Ha3BiTh MeTo1 iHTeHCHDIKALIT TPOLIECIB CYLIIHHS.

127 3anunmiTs i npoanaiyiiTe piBHSIHHS TEIUIONPOBITHOCTI AJIsl PI3HUX BU/IIB TEMIIEPATYPHOT'O MOJIS.



