QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KWIBCbKUM MONITEXHIYHUWA IHCTUTYT

ag imeHi ITOPA CIKOPCbKOTO»

MawuH Ta anaparis
XimiuHux i HadpTonepepobHUX
BUPOOHULTB

IIpouecu Ta 00J1aJHAHHS XIMiYHHX TEXHOJIOTIH -2.
TemnoBi mpouecu.

Po0oua nporpama HaBuyaabHOI AucuuILIiHT (Cunadyc)

PexkBi3zuTH HABYAJIBHOI JUCIHHUILIIHA

PiBenb BUILIOT OCBITH Ilepuwiui (6axkanaepcoKuit)

Iamyss 3HaHB 13 Mexaniuna indgcenepis

CrenianbHicTh 133 I'anyzeee mawuiunob6yoysanms

OcBiTHS IIporpamMa Ob1a0HaHHA XIMIYHUX, HAhMOonepepooOHUX ma YerI03HO-
naneposux eupoOHUYmMae

Craryc quCHUILTIHH Hopmamuena

®opma HaBUaHHS OYHA(OeHHA)
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OO0csr AUCUUILTIHU 6 kpeoumie

Cemecrposuii koutpons/  [cnum, MKP, PP, nomounuti Koumpo.i
KOHTpOJIBHi 3ax04u

Posknan 3ansaTe Hayxoeso-nedazozciunii npayienux

MoBa BUKIagaHHA Vkpaincoka

THpopmaris po Jlexmop: kanouoam mexniunux Hayx, ooyeum, Illeed Mukona
KepiBHUKA Kypey / Ilemposuy, npchved46(@gmail

BUKJIa/1a41B

Ipaxkmuuni: kanouoam mexniuHux Hayx, acucmenm, Jlrooexa
Anopitt Mukonatiosuu

JlabopamopHi: kanouoam mexHiuHux Hayk, acucmenum, Jlobexa
Anopiu Muxonaiiosuy, KaHouoam mexHiuHUxX HayK, Cmapuiull
suknaoay, I atioaii Cepeit Cepeitiosuu

Po3MmileHHs Kypey Kamnyc http://ci.kpi.ua/
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IIporpama HaBYAJBLHOI M CIUILTIHHA

1. Onmuc HABYAJBLHOI JUCHMILTIHYU, il MeTa, MpeIMeT BUBYAHHS TA Pe3y1bTATH HABYAHHS
TexHoorisl BUTOTOBJICHHS TPOAYKIi XiMiuHOI, HadTormepepoOHOi, 0I0TEXHOJOTIYHOI, Xap4yoBOi 1 1H.
rajxy3edl MPOMHCIOBOCTI OYIAy€TbCsl K IMOCTITOBHICTh OOMEXKEHOI KUIBKOCTI OCHOBHHUX IPOIIECIB, SIKi
B1IOYBAIOTHCS 3a Pi3HUX YMOB (TeMmIeparypa, TUCK, KOHIIeHTparlis 1 iH.). Jlo uxX mporieciB BIAHOCATHCS
MEeXaHI4YHi, TIIpOMEXaHIyHi, TEIUIOBI, MacOOOMiHHI, AM(Yy31HHO-KOHTPOJIbOBaHI, XIMIUHI MPOIECH, SKI
0a3yeTbcs Ha pyHIaMEHTATBHUX 3aKOHAX 30€pPEKEHHS €HEeprii, MacH, KITbKOCTI PyXY.

[Iponecu i anaparu XiMivHUX Ta HAPTONEPEPOOHUX BUPOOHUIITB — rajly3b HayKd i TEXHIKH, KA TOCIIIKYE
OCHOBHI XapaKTEpUCTHKH MIKpPO- M MaKpOKIHETHKH XIMIKO-TE€XHOJOTIYHHUX MPOIECIB 1 BCTAHOBIIOE
napamMeTpH, 110 € yMOBaMH iX peaiizamii y BiANOBiTHOMY oOjanHaHHI. BupimansHy poiib MpH IBOMY
BiZirpae (Qi3uuHe W MaTeMaTH4YHE MOJEIIOBAHHS TIPOLIECiB, 30KpeMa 3 BUKOPUCTAHHAM CHUCTEM
ABTOMATH30BaHOT'O MOJICIFOBAHHSI, PO3PaXyHKY U MPOCKTYBAHHSI, SIKi JI03BOJISIOTH 3[IHCHATH TIepeXi]] Bij
71a00paTOpPHUX 1 TEOPETHYHUX JOCTIKEHb A0 peaizalmii MpoIeciB y MPOMHUCIOBOMY 00JaJHAHHI
(MacmTabHUM Tepexin).
JlMcuuIutiHa TPYHTY€EThCS HA 3HAHHSX, OJICPYKAHUX CTYJACHTAMH TPU BUBYCHHI HABYAIbHUX JIUCIHILIIH
TYMaHITapHOTO, MPHUPOJHUYO-HAYKOBOTO Ta MPOQECifHO-PAaKTUYHOTO IMKIIB, a camMe BHIIOl
MaTeMaTHKH, (i3uku, XiMii, (Hi3MYHOI XiMii, TEOPETHYHOI MEXaHiKH, OTOpY MarepialiB, TEOPETUIHHUX
OCHOB TEIUIOTEXHIKH, TiIPaBIIiKi, HAPUCHOT TEOMETPii, IHKEHEPHOI Ta KOMIT IOTepHOi rpadiku.
dopmyBaHHs 3HaHb, MPAKTHYHUX YMiHb 1 HAaBUYOK OakajaBpa 3IIMCHIOETHCS IIiJ] Yac MPOBEICHHS
JCKIIHHUX, TPAKTUYHUX Ta 1a00paTOPHUX 3aHATh, OpraHizallii caMOCTiIHHOT poOOTH.
Onuc HABYATBHOI IMCHUILTIHH
Pisens BO, crienianbHICTb,

XapakTepucTHKa KPEJUTHOTO

OCBITHS mporpama, popma 3arajabpHi TOKa3HUKU
MOIYJIS
HaBYaHHS
HasBa gucrummninm,
PiBens BO [Iponiecu Ta obmaHaHHS Jlexi
nepuui (0akamaBpCbKuil) XIMIYHUX TEXHOJIOTIH — 2. 54 ron.
TenoBi mpouecu
CIIeIiaJIbHICTE e .
Hukn npodeciitHoi IIpakTruH1
133 'any3eBe .
O1ATOTOBKU 36rom.

MaIIuHOOYyBaHHS

OcBiTHS porpama

OO06nagHaHHS XIMIYHHX, CraTyc KpeaUTHOTO MOTYJIS — )
. JlabGopaTopHi poboTn
HadTomepepoOHUX Ta 000B’sI3KOBUI 18ron.
[EJTF0JIO3HO-TTAIEPOBHUX
BUPOOHULITB
CamocriitHa po6oTa
232 rox.,
y TOMY 9HCIIi HA BUKOHAHHS
Cemectp 5 1HIUB1TyaJIbHOTO 3aBJIaHHS
dopmMa HaBYAHHS 15 rox.
JeHHa [HnuBiTyansHe 3aBIaHHS
PP
Bun ta hopma cemectpoBoro

KinbkicTh kpenuTiB (TOIMH)

8(240) KOHTPOJTIO

CK3aMCH




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

3acBoeHHST MaTepiany JAWCHUIUIIHK  JO3BOJHUTH 3acBOITHM  0a30Bi TEOpEeTWYHI 3acaau
TiIPOMEXaHIYHUX TIPOIECIB Ta TEIUIOBUX IMPOLIECIB, OMAHYBAaTH METOJAM Ta METOAHMKH OI[IHKH 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 EHEPrOHOCITB Ta BU3HAYCHHS X CHEPTeTHYHUX TapaMeTpiB.

OcHOBHI 3aBJaHHA HABYAJIBbHOI JMCIHILTiHH.

3riIHO 3 BUMOTaMHU OCBITHBO-TIPOQECIHHOI MPOTrpaMu CTYASHTH IIiCIs 3aCBOEHHS HABUAIBHOI AUCIUTUTIHU
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
00JaHaHHS;

- JpKepes MoCTayaHHs TeIJIOBO1 eHeprii;

— HaMpPsIMKIB 3a01a)KeHHS TETJIOBOI €Heprii Ta 301IbIIeHHS HaAIMHOCTI POOOTH TEMI00OMIHHOTO
00J1aTHaHHS,

- KOHCTPYKTUBHHX CXE€M TEIJIOBOrO OOJIalHAHHS JUIsl pealti3allii MeBHUX MPOLECIB TEXHOIOTTYHOT
CXEMH;

YMiHHSA:

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

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

- BUKOPHCTOBYIOYH JJaHi 111010 OCHOBHMX MOTPEO TEXHOJIOTIYHOI epepoOKH, BUOUPATH BiIOBITHY
KOHCTPYKIIiIO TeIJI000MIHHOTO 00JIaIHaHHS;

- BUKOPUCTOBYIOUH JIaH1 MIOJ0 KOHCTPYKLINH 1 TEXHOJOTIYHUX XapaKTEPUCTUK TEIIOOOMIHHOTO
o0J1aJiHaHHS, 3a BIAMOBIIHUMH METOJUKAMH PO3paxOBYBATH iX OCHOBHI PO3MIpH i TEXHIUHI apaMeTpH;

- BUKOPHUCTOBYIOUH JIaH1 100 KOHCTPYKIIN TETIOOOMIHHOTO 00JIaJHAHHS;

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

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

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

- M Yac PO3POOKH TEXHIYHOI MPOMO3MIli, E€CKI3HOTO Ta TEXHIYHOrO0 IPOEKTIB 1 PoOoUoi
KOHCTPYKTOPCHKOT JOKYMEHTaIlii, BUKOPUCTOBYIOUH CIOCOOM 1 METOAW IHXKEHEPHOI Ta KOMIT I0TepHOT
rpadiky, IPUHIUIIH B3a€MO3aMIHHOCTI Ta CUCTEMY JIOITYCKIB 1 TOCAI0K, BUKOHYBATH CKJIa1allbHI KPECICHHS
TEINJI000MIHHOT0 00JIaTHAHHS;

- KOPUCTYIOYHCh METOJUKAMH, OOUNCIIIOBATILHOIO TEXHIKOIO, BUKOHYBAaTH MaTepiajibHi Ta TEIUIOBI
Oanmancu oOJjagHAHHSA, PO3PaxXOBYBAaTH KIHETHYHI XapaKTEPHCTUKU MPOIECIB Ta OCHOBHI I'€OMETPHUYHI
pO3MipH amaparis;



- 3HAIOYM OCHOBHI KOHCTPYKII1 00JIaTHAHHS 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)

IpepexBizuTu (ucuumIinu. J[Js1 yCcrinrHoOro onanyBaHHs KOMIIETCHTHOCTSIMU HEOOX1THI 3HAHHS
3 IUCLUIUIIH:

- OxopoHa mparii Ta IUBUTLHUHN 3aXHCT.

- TexHomoris KOHCTPYKIIHHUX MaTepialiB.

- Marepiaio3HaBCTBO.

- Teopernuna mexanika.

- Mexanika maTepiaiiB i KOHCTPYKITiH.

- Teopis MexaHi3MiB 1 MaIlIKH.

- Mertpororis i cTanmapTH3aIis.

- Jlerani MamuH.

- TeopeTuyHi OCHOBH TETUIOTEXHIKH.

IMocTpekBizuTn aucuumainm. Ilepenik AMCHMIUIIH, K1 3a0€3MEUyIOThCA L€ HAaBYAIBHOIO

JUCIUILTIHOIO:

- Po3paxyHOK 1 KOHCTPYIOBAaHHS TUIIOBOT'O O0JIaJHAHHS.

- 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 HABYAIBHOI TUCHUTLTiHH
Po3znain 1 SIBuia nepeHeceHHs B mpoliecax 1 arnaparax XiMiuHUX BUPOOHHUIITB.

Pozgin 2. OcHoBu Teruonepenadi
Po3nain 3. TenooOMiHHe 001aHaHHS



CTpyKTypa JUCHUILIIHA

Kinexicte ronua
y TOMY YHUCIi
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 arnapaTax XiMiYHUX BUPOOHHUIITB.
Tema 1.1 Beryn no xypcy mporieciB 2 2 -
Ta amaparis. -
Tema 1.2. fIBuma mnepeHECeHHS B 8 6 - 2
XIMIYHIH TEXHOJOT1I. -
Tewma 1.3. OcHoBH Teopii 6 4 2
MOJIIOHOCTI.
Pazowm 3a pozaiiom 1 16 12 4
Po3min 2. OcHOBM Teruionepenayi
Tema 2.1. TennonpoBiAHICTS. 18 4 4 4 6
Tema 2.2. KoHBeKTUBHUMN 20 8 4 4 4
TEII000MiH..
Tema 2.3. TemmooOMiH mpu 3MiHi 12 4 4 4
arperaTHoro CTaHy.
Tema2.4. TermooOMiH Tipu 5 2 3
BUIIPOMIHIOBAHHI.
Tema 2.5. CxitaiHuii TeTI000MiH 11 4 4 - 3
Tema2.6. HecranionapHa 11 4 4 3
TEIUIONPOBIIHICTh
Pazowm 3a pozainom 2 77 26 16 12 23
Poznin 3. Tennmoobminue
oOnanHaHHs
Tema 3.1. HarpiBanus Ta 26 6 8- 8 4
OXOJIIO/I>KEHHS B XIMIYHIH TEXHOIOT11.
Tema 3.2 BumaproBaHHs 1 BHUNapHi 22 4 6 8 4
YCTAHOBKH B XIMIUHii TEXHOJIOTII.
Tema 3.3 CymiHHS 1 CYIWIbHI 22 4 6 8 4
YCTaHOBKH B XIMIYHI! TEXHOJIOTI]..
MKP o po3znainax 1,2,3. 2 2 -
Po3paxynkoBa pobora 15 - - - 15
[TinroToBKa 10 €K3aMEHY 30 - - - 30
Pazom 3a posninom 3 117 16 20- 24 o7
Pazom 3a posninom 1,2,3 210 54 36 36 84

HapuanbHi maTepianu Ta pecypcu

bazoBa miTeparypa, sKy TpebOa BHKOPHCTOBYBATH Ui OINAHYBaHHS IUCIMILUIIHH, OIPAIbOBYETHCS
CaMOCTIHHO IS MiATOTOBKH /IO IPAaKTUYHUX 3aHATH | B yMOBaX TMCTAHIIHHOTO HaBYaHHs. )11 BAKOHAHHS
MOAYJIBHUX KOHTPOJIBHUX POOIT, MiATOTOBKH JOIOBIEH, PEe3eHTAIllld, HATMCAHHS eCe 3a pe3ybTaTaMu
CaMOCTIHHOT pOOOTH MPOTMIOHYETHCSI BUKOPUCTOBYBATH JI0JIATKOBY JIITEPaTypy Ta IHTEPHET-PECYPCH.
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JocnikeHHs mporiecy Terionepeaadi B TemioooMinHuKy 3 U-moaioHuMu TpyOkamu / YKII.



HaByaJabHUH KOHTEHT

5. MeToauka onaHyBaHHSI HABYAJIbHOI IUCHUILTIHU (OCBITHHOI'0 KOMIIOHEHTA)

Iadopmaris (3a po3aiiaMu, TeMaMH) IIPO BC1 HABYAIbHI 3aHATTS (JIEKIIii, MpakTHu4Hi, ceMiHapcbki, MKP,

CPC)

5.1. Jekuiiini 3aHATTH

Ne 3/

Ha3Ba Temu nekuii Ta nepenik OCHOBHUX MUTaHb
(mepemnik AMJAKTHYHUX 3aC001B, MOCUIIAHHA Ha JIITepaTypy Ta 3aBJaHHS Ha
CPC)

Kinekicts
rOIUH

Poznin 1 fBuina nepeHeceHHs B Mporiecax i araparax XiMidHUX BUPOOHUIITB.

Tema 1.1. Betyn 1o Kypcey mporieciB Ta anapatis.

3annanoeano: IlpuBomuTBCS CTPYKTypa, Kiacudikamis Ta BUIH XIMIKO-
TEXHOJIOTIYHHX TIPOIICCIB.

Tema CPC: Ctpykrypa, kiacudikallis Ta BUAU XIMIKO-TE€XHOJIOTIYHUX MPOIIECIB.
Pexomenoosano: Jlireparypa 1-5, 7, 8.

24

Tema 1.2. SIBumna nepeHeceHHs B XiMiYHIH TEXHOJIOTII.

3annanoearo: AHani3yloTbcs PIBHSHHS 30€pexeHHS MacH, €Heprii, piBHOBarH,
PYLIIHOT CHJIM Ta TPUHLIUIHN iX pO3B’SI3aHHS.

Tema CPC: PiBHsSHHS 30€peKeHHS MacH, €HEeprii, piBHOBAru, pyHIiifHOT CHITH Ta
MIPUHIIMIIU X PO3B’SI3aHHS.

Pexomenoosano: Jliteparypa 1-7.

5,6

Tema 1.3. OcHoBH Teopii MOAIOHOCTI.

3annanoeano: PosrasmaroTbess (i3WyHI Ta MaTeMaTHUHI MOJENI TeIIOBUX
mpoueciB Ta ix pimeHHs. [lpuBoasTbcs yMOBM Ta TeopeMH MMOAIOHOCTI.
AHanizyroThCs KpuTepii, KpUTepiaiabHi PIBHAHHA Ta MPUHLUIM 1X OJep KaHHS.
Tema CPC: Posrasgatorbes (i3M4HI Ta MAaTEMAaTUYHI MOJIETI TETJIOBUX MPOIIECIB
Ta ix pimeHHsa. [IpuBOAATBCS yMOBM Ta TEOpEeMH MOJMIOHOCTI. AHaNI3YIOThCS
KpUTEpIi, KpUTEpiadbH1 PIBHSAHHS Ta IPUHILIMIIMN iX OJCpKAHHS.

Pexomenoosano: Jliteparypa 1-7.

Po3ain 2. OcHoBM Temuionepenayi

7,8

Tema 2.1. TenaonpoBiAHICTb.

3annanoeano: Po3rnsgaroThCs TOHSTTA TEIUIOBOI €Heprii Ta BHAM il
MIEpEeHECEHHs, TEMIIEPaTypHOro MOJsl Ta rpaJiieHTa Temneparyp. BuBonutecs Ta
aHaJII3y€eThCSl OCHOBHE PIBHSAHHS TEIUIONPOBITHOCTI. Po3risnatoTbes koedilieHT
TEIUIONPOBIIHOCTI, YMOBH OJHO3HAYHOCTI Ta BUMAJKU [EPEHECEHHS TeIlia Mpu
IPaHUYHUX YMOBAX MEpIIOro Ta TPETHOI'O POy 4Yepe3 IUIOCKY Ta IMIIHIAPUYHY
CTIHKH.

Tema CPC: KoedilieHTH TEIUIONPOBIIHOCTI, YMOBH OJHO3HAUYHOCTI Ta BUMAIKU
MEPEHECEHHs Tella NMPH IPaHUYHUX YMOBAaX MEPIIOro Ta TPETHOTO POAY Yepes
IJIOCKY Ta UIMIIHAPUYHY CTIHKH.

Pexomenoosano: Jliteparypa 1-7.

Tema 2.2. KOHBEKTUBHUNA TEILIOOOMIH.

3annanoeano: AHANI3YeTbCs PIBHSAHHA TEIUIOBiAgadi Ta (I3WYHUN 3MICT
koeimienTa TeroBinnadi Posrisnaotees ¢izuyHa Ta MareMaTHYHA MOJEN i
nuisixu i1 pimnenHs. [IpuBoasTbes KpuTepii Ta KpuTepianbHi PIBHSAHHS TEIIOBOI
MOI0HOCTI Ta YaCTKOBI BUIAKHA KOHBEKTUBHOTO TETLIOOOMIHY.




Tema CPC: ®i3u4Ha Ta MaTeMaTHYHa MOJIeNI 1 IIsIXu 11 pimenHs. [IpuBoasrbcs
KpUTEpil Ta KpUTepiaabHi PIBHAHHS TEIUIOBOI MOMIOHOCTI Ta YaCTKOBI BHUIAJKH
KOHBEKTHBHOT'O TETUIOOOMIHY.

Pexomenoosano: Jlireparypa 1-7.

13,14 | Tema 2.3. TermooOMiH npH 3MiHI arperaTHOroO CTaHy.
3annanosano: Po3risanaroThes BUAM Ta (Hi3WUYHI MOJIEII MPOIECiB KOHIGH callii Ta
KHITIHHS, aHAII3YIOTHCS PO3PAXYHKOBI 3aJIS)KHOCTI JUIsl BU3HAYCHHS KOS(illi€HTIB
TETUTOBIa4i Ta MUISXH iX iHTeHcHudikarii.
Tema CPC: ®i3uuHi MOJENi TPOIECIB KOHJEHCAIil Ta KHUIIHHS, aHami3
PO3PaxXyHKOBHX 3aJIe)KHOCTEH JJIsi BH3HAYCHHs KOe(IIli€HTIB TEIUIOBiIadi Ta
HUISXHU iX iHTeHCUpiKarii.
Pexomenoosano: Jliteparypa 1, 2, 3.

15,16 | Tema 2.4. TenooOMiH ITPH BUIIPOMIHIOBaHHI.
3annanosano: Po3rnsgaeTbes CyTh MPOMEHEBOTO BUIPOMIHIOBAHHS, OCHOBHI
3aKOHU Ta TEIJIOOOMIH MiX JIBOMa TiJJaMH Ta B ra3ax.
Tema CPC: Cyrp TPOMEHEBOTO BHIIPOMIHIOBAHHS, OCHOBHI 3aKOHH Ta
TEIUIO00MIH MiX JIBOMA TilaMu Ta B Tazax. Jliteparypa 1-7.

17 Tema 2.5. Cxiiagauil TEIUIO0OMIH

3annanosarno: Po3rnanatoTses BUAM Ta (Hi3HMUHI MOJEI CKJIaIHOTO TEIIO0OMIHY,
aHaJI3yI0ThCA 3AJI€KHOCTI /111 BU3HAUCHHS KOe(IIIEHTIB TETUIOBIA1a4i Ta HUIAXU
ix iHTeHCH]iKaIii.
Tema CPC: ®i3u4Hi MOJIeNi CKJIQIHOTO TEIIO0OMiHY, aHATII3YIOTHCS 3aJI€KHOCTI
JUIs BU3HAUYEHHS KOe(ILI€HTIB TEIUIOBI1a4l Ta HUIAXY 1X IHTeHCU(IKaIlii.
Pexomenoosano: Jliteparypa 1-7.

18,19 | Tema2.6. HecramnioHapHa TEIIONPOBIIHICTh
3annanosano: Po3rnsfgaloTbcs OCHOBM Ta OKpeMi BHUNAJIKU DIMIEHHS 3a1ad
HECTalllOHAPHOI TETJIONPOBIAHOCTI
Tema CPC: okpeMmi BUMAJIKH PIIICHHS 3a]1a4 HECTAI[IOHAPHOI TEIIONPOBIIHOCTI
Pexomenoosano: Jliteparypa 1-7.

20-22 | Tema 2.7. HarpiBanHs Ta OXOJIO/PKEHHS B XIMIUHIN TEXHOJIOTI].
3annanosarno: Po3rinsaaoTbCsi BUMOTH /10 TEIUIOHOCIIB , X XapaKTEpUCTHUKH ,
OCHOBHI CXEMHU HarpiBaHHs. Ta OCHOBH X pO3paxyHKY.
[TpuBOAATHCS THUMOBI KOHCTPYKII TEMI00OMIHHHUKIB, METOJUKH MPOEKTHOTO 1
NEePEeBIPOYHOT0 PO3PaXyHKIB Ta IUISIXU IHTEHCHU(DiKaLlii poliecy Tersonepeaayi..
AHani3yeTbcsl B3aEMHHMI PyX TEIJIOHOCIIB Ta MOPSAOK BU3HAYEHHS PYIIIHHOI
cuiyd  Teruonepenadi. [IpUBOASTHCS OCHOBM PO3paxyHKY TEIIO0OMIHHHMX
amaparis.
Tema CPC: TlpuBectu Kiacudikalilo Ta CKJIACTH albOOM KOHCTPYKIIIH
TEIUIOOOMIHHMX amapaTiB amapaTiB. Buaumutu BUNAAKKW iX 3aCTOCYBAaHHS
nepeBaru Ta HeJO0MIKH.
Pexomenoosano: Jliteparypa 1-7

23-24 | Tema 2.8. BunaproBaHHsI 1 BUTIapHI YCTAHOBKU B XIMIYHIM T€XHOJIOTI].

3annanosano: Posrnsaaerses GisnuHa CyTh IPOLECY BUITAPIOBAHHS Ha MPUKIAII
OJTHOKOPITYCHOI BUITAPHOI YCTAaHOBKH 3 LIEHTPAIBHOIO IUPKYIALINHHOIO TPyOOIO.
CknamaroThes MaTepiaabHUN Ta TEIJIOBUI OallaHCH, aHaTI3YIOThCS OCOOJMBOCTI
BU3HAUYCHHS KOPUCHOI Pi3HUII TEMIIEpaTyp, IPUBOANTHCS AITOPUTM PO3PAXYHKY.
Po3srnsaiorbess 0araToKOpmycHI BHIIApPHI YCTAHOBKM Ta iX OCOOJUBOCTI MpHU
npsMOTeYil, MpOoTUTEUii Ta MapajielbHOMY J>XUBJICHHI. BuBYaeThCs po3momin




KOPUCHOI PI3HUIIl TeMIlepaTyp A Pi3HUX BUIAJIKIB Ta THUIOBI KOHCTPYKIIi1
amaparis. [IpuBoASTHECS OCHOBH PO3paxyHKY BUIIAPHUX arlaparis.

Tema CPC: IlpuBecTH Ki1acu@ikalio Ta CKIaCTH alb0OM KOHCTPYKIIii BUTApHUX
amapariB. BUIiinTi BUNaaKy 3aCTOCYBaHHS IepeBark Ta HEJOMIKH.
Pexomenoosano: Jliteparypa 1-7.

25,26

Tewma 2.9. CynriHHS 1 CymInUIbHI YCTAHOBKY B XIMIUHIA TEXHOJIOT1I.

3annanosano: Posrnsanaerses GpisuuHa CyTHICTB MPOIIECY CYLIIHHS Ta HOTO BHIIH.
BuBuaeThcsi KOHBEKTHBHE CYIIIHHS Ta IapaMeTpH BOJIOIOrO  IOBITPS,

aHaMTHYHUK 1 rpadoanamiTuyHmii cmocié ix BusHaueHHSA. CKiagaeThes
MaTepialibHUH Ta TeIUIOBUi OanaHcH cymiHHSA. BBOAUTHCSA MOHATTS TEOPETUUHOT
CYIIapKH Ta MPHUBOAATHCA BapiaHTH cymiHHSA. [IpuBOAATBCS pPO3paxyHKOBI
3aJIeKHOCTI Ul BM3HAYEHHS BMJATKy TMOBITpA 1

Posrnsnarorbes KpuBi

TeIJla Ha CYIIIHHA.

CYIIIHHS, TEPIOAM CYIIIHHS Ta aJrOpPUTM BHU3HAUEHHS
MIBUJIKOCTI CymIiHHsS. [IpUBOASTBCSA 3al€XKHOCTI Ui BU3HAYCHHS TPUBAIOCTI
CYUIIHHS B TIEPUIOMY Ta IPYroMy Iepiojiax Ta rabapuTHUX PO3MIpiB CYIIAPOK.
Tema CPC: IlpuBecTr KiIacu}iKaIliio Ta CKIACTH aTb,OOM KOHCTPYKIIiH CyIIIapoK.

BuninuTy BUIMa Ik 3aCTOCYBaHHS, TIEPEBAary Ta HEJOMIKH

Pexomenoosano: Jliteparypa 1-7.

27

KonTponsaa MogynbpHa poboTa

5.2. IlpakTH4Hi 3aHATTS

HpaKTI/I‘-IHi 3aHATTA an/I3Haqui AJIs Ol JIETaJIbHOI'O 03HaOMIIEHHS CTy,[[eHTiB 3 OKpEMHUMHU TCMAMHU Ta

JUTSL KPaIIoro 3aCBOEHHS MaTepialy, KM BUKIIAJAETHCS Ha JICKITIAX.

TEIUIOBIIadi Ta TEIUIONepeaayi Py KHUITiHHI Ta KOHICHCAIIIi.
Pexomenoosano: Jliteparypa 1-7.

Ne 3/m Kinpkictb
Ha3Ba Temu, 110 BUHOCHUTHCS HAa IPAKTUYHE 3aHATTS
TOJMH
Poznin 1. SIBumia nepeHeceHHs B mpoliecax 1 araparax XIMIYHUX
BUPOOHHUIITB.
Tewma 1.3. OcHoBH Teopii MOAIOHOCTI.
1 Posrasimatotbest GizuuHa Ta MaTeMaTHYHA MOJIEN1 TTPOIIECIB 2
NepEeHEeCEeHHs, METOIU PIIIeHHs Ta KpUTepil MoAiOHOCTI, iX BIACTHBOCTI Ta
Gb13uuHUI 3MICT.
Pexomenoosano: Jliteparypa 1-7.
Po3zin 2. OcHOBH Teruionepenayi
Tema 2.1. TemnonpoBiAHICTb.
2,3 Po3paxyHku npoliecy TEIUIONpPOBiIHOCTI Ta TEPMIYHOTO ONOPY TS
OJTHOIIIAPOBOi, OaraTomapoBoi Ta MUTIHAPUIHOI CTIHOK.. 4
Pexomenoosano: Jliteparypa 1-7.
Tema 2.2. KoHBEeKTUBHUH TETIJIOOOMiH.
4,5 Po3rnsaaroThest 4acTKOBI BUIMAAKH KOHBEKTUBHOTO TETIJIOOOMIHY Ta 4
AITOPUTM PO3PaxyHKy Koe]iIli€HTIB TEIUIOBIa4i Ta TeIJIonepeaadi.
Pexomenoosano: Jliteparypa 1-7.
Tewma 2.3. TeruiooOMiH Tpu 3MiHI arperaTHOTO CTaHYy.
6 Posrnsinatotbes 0cOOIMBOCTI Ta MPUKIIAAN PO3PAXYHKY KOEPIIIEHTIB 2

Tema 2.5. CxiiagHuil TEIUIO0OMIH




7,8 PosrnsinaroTbes mpUKIIaau po3paxyHKy CKJIaJHOTO TEIII000MiHY. 4
Pexomenoosano. Jliteparypa 1-7.
Tewma 2.7. HarpiBanHs Ta 0XOJIOIKCHHS B XIMIYHIN TEXHOJIOTI].

8-12 PosrnsimaroTbest cxeMu HarpiBaHHS Ta OXOJIODKEHHS, KOHCTPYKITIi 8
amapariB Ta MPUKJIATH X PO3PAXYHKY.

Pexomenoosano: Jliteparypa 1-7.

Tema 2.8. BunaproBaHHs 1 BUNapHi YCTAHOBKH B XIMiUHIH TEXHOJIOTI].

13-15 Posrnsinatotbes cxemu, KOHCTPYKIIT Ta MPUKIAIN PO3PAXYHKY 6
BUIIAPHUX YCTAHOBOK.

Pexomenoosano: Jliteparypa 1-7.

Tema 2.9. CymiHHS 1 CymIIbHI YCTAaHOBKY B XIMIYHIM TEXHOJIOTII.

16-18 Po3rnsaaroTbest cxeMu, KOHCTPYKIIT Ta MPUKIAIH PO3PAXYHKY 6

CYLIapOK.
Pexomenoosano: Jliteparypa 1-7.

5.3. JIaGopaTopHi 3aHATTS.

OcHOBHI 3aBJaHHs LUKy TaOOPATOPHHUX, 116 HAOYTTS AOCBIY CKIIaJaHHs 0alaHCOBUX PIBHSHb
TEII00OMIHHUX MPOIIECIB, a TAKOXK aHaATI3 AOCTIIHUX JIaHUX 1 y3arajJbHEHHS OTPUMAaHHUX Pe3yJbTaTiB.
CucremaTu3aniis i 3aKpiruieHHs 3HaHb (PyHIAMEHTAIBHUX PiBHSIHB IEPEHECEHHS MacH, €Heprii, KUTbKOCTI
pPyXy Ta 3arajJbHUX NPUHIUITIB iX pO3B’sI3aHHS 11 KOHKPETHHX MPOLIECIB XIMIYHOT TEXHOJIOT].

. Kinpkicth
Ne 3/m Hazpa naboparopHoi po60TH (KOMIT FOTEPHOTO MPAKTUKYMY)
TOAMH
1 Berynne 3anaTTs. O3HalloMIIeHHS 3 BAMOTaMH TEXHIKU O€3MEKH. 2
dopmyBaHHSA IpyT, TiArPYyI. 3HAHOMCTBO 3 J1a00PaTOPHUMHU YCTaHOBKaMH.
®opMyIIOBaHHS BUMOT 10 BUKOHAHHS, O)OPMIICHHS 3BITIB 1 3aXHUCTY
71a00paTOPHUX POOIT.
2,3 JocnipkeHHs TeTIoB1 a4l MPU TETUIOB1M KOHBEKIII. 4
Pexomenoosano: Jliteparypa 1-7, 17.
4,5 JlocniKeHHs TeTIONPOBIAHOCTI Yepe3 MIIHAPUYHY CTIHKY 4
Pexomenoosano: Jliteparypa 1-7, 14.
6,7 JlocmiKeHHsT KOHCTPYKLIH TermI000MiHHUX arnapariB Ta MpoLecy 4
Teruionepeiadl B Tema000MiHHUKY 3 U-noi0HUMU TpyOKamH .
Pexomenoosano: Jliteparypa 1-7, 18.
8,9 JlocniakeHHs HeCTalllOHapHOI TEIIONPOBITHOCTI 4
Pexomenoosano: Jliteparypa 1-7, 15.
10,11 JlocnimxeHHs: KOHCTPYKLINA BUMTAPHUX arlapaTiB Ta MpoIiecy TEIoBiAIayi 4
IIPU KUIHHI Ta KOHJEHCALli .
Pexomenoosano: Jlireparypa 1-7, 17.
12,13 JocmikeHHS KOHCTPYKIIIA CYIIapoOK Ta CYIIapKH 3 YaCTKOBOIO 4
PELUPKYJIIALIEIO0 CYIIHIIBHOTO areHTy.
Pexomenoosano: Jlitreparypa 1-7, 21.
14,15 JlocmikeHHs TeI000MiHHUKA 3 peOPUCTOI0 TOBEPXHEIO 4
Pexomenoosano: Jlireparypa 1-7,19
16,17 3axXHUCT KOHCTIEKTIB KOHCTPYKIIIH 4
18 3axucT Ta 3/1a4a 3BITIB 3 Ja0OPATOPHUX POOIT 2

6. CamocrTiiiHa po6oTa cTyJaeHTa

Hucrtumnina «[Ipomecu Ta o6agHaHHs XIMIYHUX TEXHOJIOTIH - 2. Temnosi npouecuy» nepeadadae
Taki BUIU pOOOTH CTYACHTIB: JICKIIil, MPAKTUYHI Ta JJAOOPATOPHI 3aHATTS, OJTHA MOJYJIbHA KOHTPOJbHA



poboTa, po3paxyHKoBa poOOTa Ta caMOCTiiiHa poOOTa CTyAeHTa. BUBUCHHS NUCIUILUTIHA 3aKiHIYEThCS
CKJIaJJaHHSIM ICIIHTY, JI0 SKOTO JOMYCKAIOTHCS CTYJEHTH, SAKi MOBHICTIO BUKOHAIU MPOTpaMy KpEIUTHOTO
MOJyYJIs, @ caMe 3aXHCTHJIM BCl 3aBJaHHs, sKi OyJau BUHECEHI Ha JIEKIiHHI, MPaKTU4HI Ta J]abOpaTopHi
3aHATTS.

OcHOBHO (hOpPMOIO BUBYCHHS IUCIUILTIHU CTYJICHTAMH € CaMOCTiliHA po0O0Ta 3 PEKOMEHI0BAaHOIO
HaBYAIBHOIO i HABYAIBHO-METOIMYHOIO JIITEPaTypor0. MeToro 11i€l poOOTH € HAOYTTS TEOPETUYHUX 3HAHb
3 TMCUHUILUIIHU, (POPMYBaHHS BMiHb 1 JIOCBIly B IPOSKTYBaHHI IPOMHUCIOBOTO O0OJIa HAHHSI.

Jlekmii MaloTh 3a METY y3araJlbHUTH W CHUCTEMaTH3yBaTH 3HAHHs, HAOyTi CTyJCHTaMH IiJ Yac
CaMOCTIHHOT poOOTH.

[TpakTu4Hi 3aHATTSA MPU3HAYEH] /Ui OUTBII JETATbHOTO O3HAMOMIICHHS CTY/ACHTIB 3 OKPEMHUMH
TEMaMH Ta JUIS KPaIoro 3aCBOEHHS MaTepiaiy, sSIKHi BUKJIAIA€THCS HA JICKIIfAX.

JlaGopaTtopHi 3aHSATTS JO3BOJISIIOTH CTYACHTAM [UIAXOM BUKOHAHHS TI€BHHUX BIJIIOBIHO
cOpMyYITbOBaHUX 3aBJAaHb 3aKPIMUTH TEOPETHYHI IOJOXKEHHS KPEAUTHOTO MOIYJIS ¥ HaOyTH BMIiHb i
JOCBITy X MPAKTHYHOTO 3aCTOCYBaHHSI.

Metoro po3paxyHKOBOI pOOOTH € BHPOOJICHHS BMIHHS 3aCTOCOBYBAaTH OJCp)KaHI 3HaHHS JUIs
BUPIMICHHS IPAKTUYHHUX 1 TECOPETUYHUX 3aBJIaHb CY4YaCHOTO BUPOOHHUIITBA, HAOYTTS JOCBIAY BUKOHAHHS
3BITHOI JOKyMEHTAIlii.

6.1. InauBinyaabHi 3aB1aHHSs

IIpu BUBUEHHI KypCY CTYJEHTH BUKOHYIOTh OJIHY PO3PaXyHKOBY POOOTY, METOIO SKOi € BUBYEHHS
KOHCTPYKIIH 00JIaIHaHHS Ta OCHOB HOT0 pO3paxyHKy. [HAMBIIyabHI 3aBJaHHS BUIAIOTHCS 32 TEMATHKOIO,
IIPUBENICHOIO B HOAATKY A.

PesynbTatr po6oTH 0GOPMISETHCS Y BUTIIAI 3BITY, A0 SIKOTO BXOJUTH (POPMYIIOBaHHS METH POOOTH,
OIKC KOHCTPYKTHUBHHUX OCOOJIMBOCTEH amapary, napaMeTpu4Hi KOHCTPYKTHUBHI PO3PaxXyHKHU Ta €CKi3Ha
cxema amapary. O6csr 3BiTy — 10-15 cropiHok A4.

6.2. KonTpo.bHi po6oTH

[TnanyeThcst 0Ha MOy IbHA KOHTPOJIbHA POOOTA.

OcHOBHA 1IJIb KOHTPOJIbHOI pOOOTH MOJSATae y IepeBipli PiBHA 3aCBOEHHS MaTepiany, L0
BUKJIAJIA€ThCA, 10 JA03BOJIUTH CIPOCTUTH 3aCBOEHHS MaTepialy CTyJeHTaMH Ta 3a0e3Me4YuTH OiJIbII
NOBHUH KOHTPOJIb 3 OOKY BHKJIaJa4a 32 BUKOHAHHSM HAaBYAJIbHOI IPOT'PAMH CTYACHTAMH.

OpieHTOBHI TUTAaHHS BUHECEHO 710 M10AaTKy b.

IMoniTnka Ta KOHTPOJIb

IoniTHKa HABYAIBLHOI AUCHUILIIHU (OCBITHHLOI0 KOMIIOHEHTA)

CryneHT noBHHEH OyTH MPUCYTHIM Ha BCIX JEKIISX , MPAKTHYHUX Ta Ja0OpAaTOPHUX 3aHATTAX 32
BUHATKOM MiATBEPKEHUX MMOBAKHUX MPUUHH.

3axuCT NPaKTUYHUX, JTa00PaTOPHUX POOIT, @ TAKOXK 1HAMBIIyaTbHUX 3aB/IaHb MPOBOAUTHCS MEPCOHAIBHO
3T1THO BCTAHOBJICHUX JI€/UIaliHIB 3 YpaxyBaHHIM 3a0X0UyBAJIbHUX Ta mTpadHuX OaniB

CryneHTH MaioTh MPaBO OCKAPKHUTH Oamu 3a 3aBJaHHSA, aje OOOB’SI3KOBO apryMEHTOBAHO,
MOSICHUBINM, 13 SIKUM KPUTEPIEM BOHM HE TOTOKYIOTHCS BIJMOBIIHO JO OIIHOYHOTO JIMCTAa Ta/abo
3ayBaXKEHb.

JleranizoBaHi KpUTEpii OIIHIOBAHHS PE3yJIbTaTiB HABYAHHS CTY/ICHTIB BU3HAYCHI y moJjioxkeHHi mpo PCO
JUCIUAILIIHHA.
ITosiTuka yHiBepcuTeTy

AkaneMiuHa 100poYecHICTH



[TomiTika Ta NPUHIMIM aKaAeMidHOi J0OpodecHocTi Bu3HaueHi y po3aum 3 Komekcy wecrti
HarmionanbHOro TexHigyHoro yHiBepcutery YkpaiHu «KuiBChKHMH MOMITEXHIYHUHM IHCTHTYT iMeHi Irops
Cixopcwkoroy. [eranpnime: https://kpi.ua/code.

Hopmu eTn4HOil moBeXiHKH

Hopmu etnuyHOi mMOBemiHKM acmipaHTiB 1 MpamiBHUKIB BU3HaueHi y po3aini 2 Kopekcy uecti
HarioHanpHOTO TEXHIYHOTO YHIBepcuTeTy YKpaiHu «KHiBCHKHI TMOJMITEXHIYHUN 1HCTUTYT iMeHi Irops
Cikopcekoroy. Jleranphinre: https://kpi.ua/code.

7. Buay KOHTPOJIIO Ta PETHHIOBA CHCTeMa OLiHIOBAHHA pe3yJbTaTiB HaBYaHHsa (PCO)

PeliTHHT cTyneHTa 3 KPEeIUTHOTO MOIYJIS CKIaIa€ThCs 3 OAJIB, O BiH OTPUMYE 3a:

1) BukonanHs Ta 3axuctl0 (3a BHOOPOM BHKIIaaua) 3aau.

2) BUKOHAHHS Ta 3aXUCT 4-X JIa0OpaTOPHUX POOIT Ta 3 pO3IiTiB KOHCHEKTY KOHCTPYKIIii;
3) namucanus MKP;

4) HamMCaHHS Ta 3aXUCT PO3PAXYHKOBOI pOOOTH;

5) BiamoBiab Ha eK3aMeHi.

Cucrema pedTHHTOBUX (BaroBux) 0ajiB Ta KpUTEpil OLIIHIOBAaHHS
1. Po60oTa HA MPAKTHYHUX 3AHATTAX

Baroswuii 6axi - 2. MakcuMalibHa KUTBKICTh OajIiB Ha BCIX MPAKTUYHUX 3aHATTAX JOPIBHIOE:
2 6amu x 10 = 20 Gaui..

Kpurepii oriHoBaHHS:

OaJt 2 BUCTaBISETHCS 32 YMOBH BiMIHHOI BiIITOBIJII.

6ai 1 BUCTaBISETHCS 32 YMOBH JIOCTaTHBOI B1JIIOBIJL.

6as1 0 BUCTaBIIAE€THCS 32 YMOBH HE3a0BUIHHOT BIAMOBIII.

2. JlabopaTopHi podoTH

Barosuii 6an - 4. MakcuManbHa KiIbKICTh OaliiB 3a BCi Ja00OpaTOpHI pOOOTH Ta KOHCIEKT KOHCTPYKIIiH
TIOPIBHIOE:

4 6aniB x 4 = 16 Gais.

Kpurepii oriHroBaHHS:

- MArOTOBKA Ta BUKOHAHHS JIA0OpaTOpHOI poOOTH:

6an 1 BUCTaBISETHCS 32 YMOBU BIAMIHHOI pOo0OOTH;

6an 0 BUCTaBISETHCS 32 YMOBH HE3310BLIILHOI pOOOTH.

- SIKICTBh (3aXHCT) poOOTH:

0aJ 2 BUCTaBISETHCS 32 YMOBH BiAMIHHOI BiJIMOBIIi;

Oain 1 BUCTaBISETHCS 32 YMOBH JIOCTaTHBOI BiIIIOBIII;

6an 0 BUCTaBISETHCS 32 YMOBU HE3aI0BUILHOI BIAMIOBIII.

- TIATOTOBKA Ta 3aXHMCT OJHOTO PO3/IITY KOHCTIEKTY KOHCTPYKIIIH:
0aJ 2 BUCTABIISIETHCA 32 YMOBH BIAMIHHOT BIJIIIOBII;

0an 1 BUCTaBISETHCS 32 YMOBH JIOCTaTHHOI BiIIOBI/II;
6an 0 BUCTaBISETHCS 32 YMOBH HE3aI0BITLHOI BIIMOBIII.

3. MoayabHH1ii KOHTPOJIL

Baroswuii 6an — 12

6an 14-12 BucraBiseThCs 32 YMOBH BIAINOBII IOHaKWMeHIIe Ha 95 % nuTaHb;
6ai 11-9 BucTaBIsieTHCS 32 YMOBH BiAMoBial HA Big 85 mo 95 % muTaHk;

Oair 8-6 BUCTABIISIETHCS 32 YMOBH BiAIOBiAl HA Big 75 1o 85 % nuTaHb;

0ai 5-2 BUCTaBIISIETHCS 32 YMOBH BiAoBiAl Ha Big 60 10 75 % niutanb;

6ai 1-0 BUCTaBIISIETHCS 32 YMOBH BIATIOBiAI MeHIIIE, HIXK Ha 60 % muTaHb.

4. Po3paxyHKOBa po0oTAa.

Barosuii 6am — 12.
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Kpurepii onintoBanus PP:

6an 10-12 BucraBis€eThCs, SIKIIO B IOBHOMY 00CSI31 BUCBITJICHI BC1 PO3A1IM pOOOTH;

6an 7-9 BUCTaABISIETHCS SKIIO B POOOTI OMyIIEHI OKPEeMi HETOYHOCTI;

6an 4-6 BUCTABIISIETHCS SIKIIO OKPEMi PO3ALIM BUCBITIIEHI HE B IMOBHOMY 00Cs31 a00 JOMyIIeHI

TTOMUJIKY,

O6anm 2-3 BHCTaBISAETHCS, SKIIO HEYITKO BHUCBITIEHA TeMa poOOTH: MOIYIIECHI TOMWIKH B

(bopmyIIOBaHHSIX, TEPMiHAX Ta BUSHAUYCHHSX;

6an 0-1 BucTaBAsE€THCS, AKIIO poOOTa BUKOHAHA HE3a/I0BIJIbHO: HASIBHICTh CYTTEBUX IMOMUIIOK 200

BiJICYTHICTh OKpeMUX po3aiiiB, PP He 3apaxoBaHa.

5. lllTpadmHi Ta 3a0X04yBaJIbHI 0214 3a:

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

- BIJICYTHICTH Ha JIJAOOpPATOPHOMY 3aHATTI 0€3 MOBAKHOI IPUIUHH - 2 OaH;

- HecBoedacHe (Mmi3HiNIE, HDK Ha KOHTPOJBHOMY 3aHATTI) 37aya JabopaToOpHOi poOOTH 4Uu
pO3IUTY KOHCIIEKTY KOHCTPYKIIii - 1 6ai.

- HecBoedacHe (Imi3HINIE, HIXXK Ha KOHTPOJLHOMY 3aHSATTI) 37a4a pPO3paxyHKY arapara Ha
MPAaKTUIHOMY 3aHSTTI - 2 Oaiu;

- 3a0XOuyBaJibHI Oanu: BUKOHAHHS 3aBJaHb 13 BJIOCKOHAJICHHS IUAAKTUYHUX MaTepiajiiB 3
KpeAUTHOTO MOyJs - 1o 10 Gadis.
Po3mip mikaau peiitunry RD= 100 6ais.

Po3mip craproBoi mkamu Re= Rup+RuastRvrp +Rpp =20+16+12 +12=60 Ganis.

Po3mip ex3amenarnitinoi mkanu R.= 40 Gais.

VYMOBH MMO3UTHUBHOI TPOMIXKHOT aTecTarlii

Jlist oTpuMaHHA «3apaxoBaHO» 3 MepuIoi MPOMIXKHOT arecTtanii (8 THXKIEHb) CTYCHT NOBUHEH MAaTHU HE
MeHIle Hik 8 OaniB (3a yMOBH, SKIIO Ha MOYATOK 8 TIKHS 3TIIHO 3 KaJCHIApHUM IUIAHOM

KOHTPOJIbHUX, 3aX0IB «ieabHUI» CTYJEHT Ma€e oTpuMatH 17 Gaiis).

Jlist oTpuMaHHs «3apaxoBaHO» 3 APYroi npomixHoi atectauii (14 TUXAEHb) CTYJEHT MOBUHEH MaTH HE
MeHIIe HiXK 22 Oanu (3a YMOBH, SIKIIO Ha MOYATOK 14 THXKHA 3riAHO 3 KaJeHJApHUM ILJIAHOM
KOHTPOJIbHUX 3aXO/lIB «1I€aJIbHUI CTYACHT Ma€ oTpuMartu 45 O6aiB).

YMOBH JOMYCKYy JO €K3aMEHY: 3apaxyBaHHsS BCIX MpPaKTUYHHUX 3aHsTh, JIaDOpaTOpHUX poOIT,
PO3paxyHKOBOT pOOOTH, HO3UTUBHUI pe3ybTaT MOYJIbHOI KOHTPOJIBHOI pOOOTH, a TAKOXK CTApTOBUI
peiitiar Re > 24 6aniB (ne menmie 40 % Big Re).

Kputepii exzaMeHaIifHOrO OIIHIOBaHHS: €K3aMEHAllIMHUN OineT MicTUTh 4 THUTAaHHS, MaKCHUMalbHa
KUIBKICTB OaJliB MO MUTAHHAX PO3MOAUIAETHCS OPIBHY.

TaGnu1st KpUTEPiiB OIIHIOBAHHS BIATIOBIASH HAa MUTAHHS O171€Ty

PiBenn Biamosigi KinbkicTh OairiB 3a BIANOBIAL HA ITATAHHSI
ITuranusa 1 | Ilurasas 2 | I[luragasa 3 | [luragss 4
Bigminawmit 9-10 9-10 9-10 9-10
Hyxe nodpuit 7-8
Jo6pwuit 5-6 6-8 6-8 6-8
3a10BUIbHUNI 34 3-5 3-5 3-5
JlocTaTHii 1-2 1-2 1-2 1-2
HesanoBinpHuit 0 0 0 0

Tabmu1s BiAMOBIIHOCTI PEUTHHIOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOO IIKAJIOKO:

Kinvkicmo b6anis Owinka
100-95 BinminaO
94-85 Jyxe mobpe
84-75 Jlo6pe
74-65 3a10B1ILHO




64-60 JlocTaTHBO
Meunme 60 HeszagosiibHO
He BuKOHaHI yMOBH JIONyCKY He nonymieHo

JdonaTkoBa indopmaiisi 3 TUCHUILTIHA (OCBITHHOT0 KOMIIOHEHTA)

[Tix yac HaBYaHHS CTYJEHTH OTPUMYIOTh HOBI 3HAHHS, YMIHHS 1 HaBHYKH, B OCHOBHOMY IIpH
NPOBEICHHI KOHKPETHUX JICKIIH, MPaKTHYHUX Ta JIAOOPATOPHUX 3aHATH MiJ KEPIBHULTBOM HPOBIIHUX
HIIIT xadenpu. Jocuts yacto mij yac HaBYAaHHS CTYIEHTH, 3 METOIO OTPHMAHHS 3a0X0UyBATBHUX OaiB
3aITy4arloThCs AJI1 HAJaHHS JOTIOMOTH B PO3pOOIi HAaBYAIHHO-METOMWYHOI JOKyMEHTaIli (myOsikamii
NOCIOHUKIB, JiLEH3YBaHHSA, PO3pOOKa MeTOAMYHOI AoKyMeHTamii Tomo). [Ipu mpomy Xxapakrep Takoi
JIOTIOMOTHY TTOBHHEH CYBOPO BIANOBIAATH MPOQUI0 ITUCIMILIIHK 1 IO TPUBAIOCTI HE MOBHHEH 3aBaXKaTH
BUKOHAHHIO TUIAaHY HaBYaHHS CTYACHTA.

Po0ouy nporpamy HaBYaIbHOI AMCHUILIIHM (cHIa0yC):

CxiaeHo:
JOTICHT Kadeapu MaIIvH Ta arapaTiB XiMIYHUX 1 HadTONEpepOOHUX BUPOOHHUIITB, KAaHIUIAT TEXHITYHUX
Hayk, noueHrt, [1Isen Muxkona [lerpoBuu

YxBaseno: kapenporo MAXHB (mportokon Ne 20 Bix 20.06.2022)

IMoromkeno: Metoauynoro komiciero dpaxynprery (mporokos Ne 10 Big 24.06.2022)

Homatoxk A

3aB/IaHHA 10 PO3PAXyHKOBOI po0oTH
3asaannsa Nel o PP
Po3paxyBaTu TermmooOMiHHHK JJIsl HArpiBaHHsI / OXOJIODKEHHs / KoHAeHcalii pedoBrHH «Py». [TouaTkoBa TeMnepaTypa pe4oBHHH
tp1, KiHIEBA - {2; . HarpiBaneHuii (0X0M0/KyBabHM) areHT — 1. BTpaTu TemioTn Kpi3k 30BHINIHIO TIOBEPXHIO TETIIOO0OMIHHHKA
NpUAHATH % Bill KOPUCHO BHTPAYCHOI TEIJIOTH. POGOUMIA TUCK PEUOBUHU p)p. aTCHTA -Pa.

PeuoBuHa «P» - Gx10™, o1 tpo
o &
g Z = Kr/c
= = Q & = = = =
= = S = = = = =
s 8 T2 3 e g S s
B B 2585 | & B B
M m 8 £ m m M
= 38 E
& 5
[a]
PO3YHH €TaHOIY Y BOII 1 5 1 0,50 1 10 1 90
PO3YMH METaHOJy Y BOAI 2 10 2 0,60 2 20 2 80
PO34rH OEH30/1y Y TOIYOJIi 3 20 3 0,70 3 30 3 70
PO3YMH TOJYOJy B O€H301i 4 30 4 0,80 4 40 4 60
PO3UMH MYpAIINHOI KUCIOTH B 5 40 5 0,90 5 50 5 50
OITOBIH KHUCIOTI
BOJIA 6 100 6 0,95 6 60 6 40
OILITOBA KHCIOTa 7 60 7 1,20 7 70 7 30
€TaHOJI 8 70 8 1,30 8 80 8 20
9. METAHOI 80 9 1,40 9 90 9 -
0 OeH30I1 100 0 1,50 0 0 txonn.

tKOHI[A




Tun termooOMinamKa:[] - TpyOa B TpyoOi; [] - criipanbHuit; [ - macTHHYATHH; [ - KOXKYXOTpyOHUH

Arent «T»:[] - - Boma; [J - - 25 %-ii Boguuii po3und CaCly; [J HacuueHa BoasHa

napa (BiZTHOCHa MacoBa 4acTKa MOBIiTpst B mapi Y = % (mac.);
Tuck: p, = MIla; Koedimient crenerst m= -1
CTpyKTypa NOsSICHIOBAJIbHOI 3alIMCKH
3MicT
3aBaHHS
Beryn
1. TexHiuHa XapaKTEPHUCTHKA TEIUIOHOCIIB
2. Ommuc i o0rpyHTYBaHHA 00paHOT KOHCTPYKII{
3. TlapamerpuuHHii po3paxyHOK anapaTy
4. CxemaTWyHe KpecleHHA anapaTy
5. BucHoBok
6. Ilepemnix mocuiaHp
PexomenioBana Jiiteparypa
1. Kopmuienko S.M. IIporiecu ta obnagnanus ximiunoi TexHosorii 1: minpyunuk /.M. Kopnienko, F0.10. Jlykauy, 1.0.
MikynsoHok, B.JI. Pakuipkuii, I'.JI. Psoues — K. :HTYY KIII”, 2011 — 4.1 — 300 c.
2. OcCHOBHBIC MPOIECCHI U ammaparhl XMUMUYECKoi TexHosoruu: Ilocobue mo mpoextupoBanuto / Ilox pem. FHO.H.
JeiTHEpCcKoro. — M.: Xumus, 1982. — 772 c.
3. IlaenoB K.®., Pomankos IL.I'., HockoB B.H. IIpumepsl u 3aiaun mo Kypcy HpOLIECCOB W alnapaToB XHUMHUUYECKOMH
TexHojiorud. — JI.: Xummus, 1987. — 576 c.
4. MamuHs 1 anmapaTsl XuMuaeckux npom3Boacts / [lox pea. .M. UepHoObUIECKOTO. — M.: MammaOocTpoeHue, 1974.
—456c.
5. MeToauyHi BKa3iBKU 10 BUKOHAHHSA PO3PaxXyHKOBOI POOOTH IS CTYACHTIB HANIPSIMY MiArOoTOBKH 6.0502

«Komn’roTepHO-1HTETpOBaHi TEXHOJIOTIYHI MPOIIECH 1 BHPOOHHUIITBAY 3 AUCHUILTIHU « T eXHOIOTiuHI 00’ €KTH 1
npouecu ranysi — 1» [Enexrponnuii pecypc] / HTYY «KIII» ; yknan. M. I1. Hsen, . M. Illsex, A. P. Crenantok. —
Hocrym : http://library.kpi.ua:8080/handle/123456789/2434

3apaannsa Ne2 no PP
Poszpaxysatu 6apabaHHy Cymiapky 3 MigiiiMaabHO-JIOIATEBOIO HACAIKOIO TS CYIIiHHS MaTepiary "M" y mexax micta "N".
MacoBa npoayKTuBHICTh cymapku G. BigHocHa BoJOTiCTh MaTepially: mo9aTKoBa M1, KiHIeBa m2,:. CymmibpHui aredT — "A".

Brpatu TemioTu B 0TOUy0Ue CepeIOBHUILE MPUAHATH % BiJl KOPUCHO BUTPAUCHOT TEILIOTH.
PeuoBuna «M» o1,% 2,% G, xr/c Micro "N"
£ & &
8 s s
& & &
m m m
10. | xmopup Kamiro 6 0,4 1. 0,3 1. JIHIpOTIETPOBCHK
11.| cynbdhat amMmoHiO 3,6 0,4 2. 0,4 2. Kuis
12. | uiTpar amoHit0 4 0,3 3. 0,6 3. Kiposorpan
13. | xnmopun HaTpio 5 0,2 4, 0,8 4, Muxkonais
14.| cynepdocdar 18 3,5 5. 1,0 5. Opneca
15. | micok 4 0,1 6. 1,2 6. XapkiB
16. | kam’siHe BYTiILISI 9 0,6 7. 1,4 7. JIbBiB
17.| ruHa 23 45 8. 1,6 8. Cymu
18. | xjopun 6apiro 55 1,2 9. 1,8 9. Binnunng
0 | GikapOOHAT HATPIIO 6 0,1 0 2,0 0 XepcoH
a a a
IpoayktusHicTh cymapku: [1:G= Gy; [1:G= Gy;
CymmnsHu# aresT .,,A": [ - moBiTps; [1 -TUMOBI Ta3M.
Cxema pyxy CYIIUIHHOTO areHra Ta BHCYIIIYBaHOTO Marepiany: N - [IpssmoTediitaa:

] - mpoTHTEUiliHa.


http://library.kpi.ua:8080/handle/123456789/2434

Po3paxyHoKk 3miiiCHUATH : [] - IUIs JTITHIX YMOB; [] - IJIs1 3MMOBHX YMOB; [] - ISl CEpEeTHLOPIYHUX YMOB; [ - ISt JIITHIX 1 3MMOBHUX

YMOB.

Hagectu rpadik 3MiHN mMapamMeTpiB BOJOTOT0 MOBITPS B CyIIapIli Ha .X-1 miarpami.

ouhk~kwhE

N

5.

6.

CTpyKTYypa NOsICHIOBAJIbHOY 3alIMCKH
3micT
3aBaaHHsg
Beryn
TexHiuHa XapaKTepUCTHKA MaTepialy Ta CyIIHIBHOTO areHTy
Ommwc i 06rpyHTYBaHHS 00paHOi KOHCTPYKIIIT
[TapameTpuuHMil pO3paxyHOK anapary
CxemaTu4HE KPECICHHS anapary
BuchHosok
[Nepenik nocunanb

PexomennoBana Jiteparypa
Kopaienko .M. IIpornecu ta o6nagHanHs XiMigHOT TexHONOTII 1: miapysruk /S1.M. Kopsienxko, FO.1O. Jlykauy, 1.O.
MikynsoHoK, B.JI. Pakuiekuii, I'.JI. Psoues — K. :HTYY ,KIII”, 2011 — 4.1 — 300 c.
Kacatkun A.I'. OcHOBHBIE ITPOIIECCH] U alnapaTsl XUMUYECKoi TexHomoruu. — M.: Xumus, 1973. — 752 c.
OCHOBHBIE TPOLIECCHI U allapaThl XUMUYCCKON TexHooruu: [locooue no npoekruposanuto / [Ton pea. F0.1.
JeiTHEpCcKOrO0. — M.: Xumus, 1982. — 772 c.
ITaBnoB K.®., Pomankos IL.T"., HockoB B.H. Ilpumeps! 1 3a1a4un o Kypcy IpoLECCOB U alnapaToB XMMUYECKOH
TexHojiorud. — JI.: Xummus, 1987. — 576 c.
MarmuHs! 1 anmapatsl xumudeckux npons3oacts / [Tox pen. M.U. YeproObumecKOT0. — M.: MammHocTpoerue, 1974.
—456¢
YeproOsutsckuit .., Taranaiiko F0.M. CymuisHbIe yCTAHOBKHA XUMHUECKOM poMbIiieHHOCTH. — K.: Texanka,
1969. — 280 c.

7. MetoamyHi BKa3iBKH 10 BUKOHAHHS PO3PaXyHKOBOI POOOTH [UIS CTYACHTIB HANpsMy miarotoBku 6.0502 «Komm roTepHo-
IHTErpOBaHI TEXHOJIOTIYHI MPOIIECH 1 BUPOOHUIITBAY 3 AUCHUILTIHN « T€XHOJIOTIYHI 00’ €KTH 1 mpoLecH ramysi — 1»
[Enextponnnii pecypc] / HTYY «KIIl» ; yknaa. M. I1. IlIsex, [. M. Isen, A. P. Crenantok. — JlocTym :
http://library.kpi.ua:8080/handle/123456789/2434

3asaannsa Ne3 no PP
PozpaxyBaTi BakyyM-BHIIapHY YCTaHOBKY HEMEPEPBHOI Jii Ta MiAiOpaTH KOHCTPYKIII0 BUIAPHOTO amapaTa (THIT i BAKOHAHHS)
JUIsl KOHLGHTPYBaHHS BOJHOTO PO3YMHY pedoBUHH "P". MacoBa HpPOXYKTHUBHICTH YCTAHOBKH IO BHXiTHOMY po3uuHy Gi.

[TouyaTrkoBa MacoBa 4yacTka pedoBuHH "P" y BHUNaprOBaHOMY PO34MHI CTAHOBHTH X1i,. KiHIIEBa— Xp. Temneparypa BUXiZHOTO

po34mHY t1, a0COMOTHUI TUCK Y KOHJEHCATOPI Po, BIIHOCHA BOJIOTICTh IPIFOY0i BOASHOT ApH .

Bapiant |PewyoBuna P"| Xo. | Bapiant | po, Bapiant |t1, °C Bapiant | G, X1 Bapianr o,
% Mlla KI/TO.I % % Mac.
Mmac (mac)

1 NaOH 40 1 0,010 1 20 1 10000 10 1 0
2 Na,CO3 35 2 0,012 2 25 2 13000 11 2 0.5
3 NH,4CI 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 K>CO3 37 5 0,018 5 40 5 20000 14 5 2,0
6 MgSO, 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 KNOs 50 a 0.026 a 30 a 43000 20 a 4.0
6 NH4NO3 50 0 0.028 0 37 0 45000 23 0 4,5
B NaNOs 45 B 0,030 B 43 B 50000 25 B 5,0
r r r r r

MacoBa 4yacTka IOBITps B Tpitouiit BoxsHii napi. % (mac): 0.5 1.0 1,5
Brpatu TermoTu B oTouyloue cepeoBuile, % BiJ KOPUCHO BUTpadeHoi tertotn: 2, 5, 8.

CTpyKTYypa NOsSICHIOBAJIbHOI 3alIUCKH:
3mict
3aBraHHA
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Beryn
TexHiuHa XapaKTepHCTHKA TEIIIOHOCITB
Omnc i 00rpyHTYBaHHS 00paHOi KOHCTPYKIIT
[TapameTpuuHMii pO3paxyHOK anapary
CxemaTu4HE KpECIECHHS anapary
BucHoBok
[epenix mocunanp
PexomenioBana jgireparypa
Kopaienko .M. Iponecn Ta obragranHs XiMidHO1 TexHOoorii 1: miapyuruk /S1.M. Kopaienko, FO.}O. Jlykay, 1.O.
MixkynsoHoK, B.JI. Pakumekuit, [JI. Pabues — K. :HTYY KIII”, 2011 — 4.1 — 300 c.
Kacatkua A.I'. OcHOBHEIE ITPOIIECCH U alapaThl XUMUIECKOH TexHomoruu. — M.: Xumus, 1973. — 752 c.
OCHOBHBIE TIPOLIECCHl M ammapaTbhl XUMU4Yeckod TexHosnoruu: Ilocodme mo mpoexruposanuio / Ilox pen. FO.U.
JeiTHEepckoro. — M.: Xumus, 1982. — 772 c.
[Tano K.®., Pomankos IL.I'., HockoB B.H. [Ipumepsl 1 3aaun mo Kypcy MpoLECcCOB U anmaparoB XUMUYECKOM
TexHoyoruu. — JI.: Xumus, 1987. — 576 c.
MamuHsl 1 anmnaparsl XuMudeckux npousBoicts / [lox pea. U.W. UepHoObuibckoro. — M.: MammHoctpoenue, 1974.
—456c.
UYepHoOsutbckuii Y1.W. Brimapusre ycranoBku. — K.: Beima mkoma, 1970. — 240 c.

. MeTonnuHi BKa3iBKM /10 BHMKOHAaHHS pO3PaXyHKOBOI pOOOTH /MJs CTYAEHTIB HampsMmy MiArotoBku 6.0502

«KoMmI’ roTepHO-1HTerpoBaHi TEXHOJIOTYHI POLECH 1 BUPOOHUITBAY 3 IUcHUILTIHY «TexHooruHi 00’ €KTH 1 pouecu
raiy3i — 1» [Enextponnuii pecypc] / HTYY «KIl» ; yknan. M. I1. Illsex, 1. M. IlIen, A. P. Crenantok. — [loctym :
http:/library.kpi.ua:8080/handle/123456789/2434

JlonaTtok b
IIntannsa no MKP

VYMOBH OHO3HAYHOCTI 1 TX BUIU.

BuBeniTh piBHSAHHS AJIs1 PO3MO/UTY TEMIEPATYpP B IUIOCKIH CTIHIII.

BuBeniTh piBHSHHS AJIsl TEMIIEPATYPHOTO MOJIS B IMIIHIPUYHIH CTIHLI.

BuBeniTh piBHSHHS AJIs1 PO3MO/IUTY TEMIIEpATyp B 0araTomiapoBii CTIHI IPY rPaHUYHKUX YyMOBax 1-ro posy.

BuBeniTh i npoaHaisyiiTe OCHOBHE PiBHSIHHS TEILIONEpeIayi.

Bij sikux (hakTopiB 3aJ€KUTh BUITPOMIHIOKOYA 3/1aTHICTD Tijla?

o Take TeMmepaTypHHI TPadi€HT, i30TepMivHA TOBEPXHS 1 TEMIIEpaTypHE TOJIe Ta sKi iX

BiacTHBOCTI?IIpHBEiTE OCHOBHI 32KOHH TEIJIOBOTO BUIPOMiHIOBAHHS.

8. Sk BU3HAYUTH KiJBKICTh TEIUIOTH, O MEPENAETHCS Bifl OLTBIT HATPITOTO Tijia JO MEHII HATPITOTO.

9. IlpuBeniTh MexaHi3M KOHBEKTHBHOTO II€PEHECEHHS TEIUIOTH.

10. IIpuBeniTe cucTeMy piBHSHB, sIKa OITUCYE KOHBEKTHBHE IIEPEHECEHHS TETIOTH.

11. CyTbh Ta OCHOBHI TeOpEeMH METOIy T€Opii MOiIOHOCTI.

12. SIx nepeTBOpIOIOTH MudepeHIliaiabHi PIBHIHHS, SKi ONMKCYIOTh TOH 41 1HIIMH MPOIEC B KPUTEPiaibHI PIBHAHHSI?
[TpuBeniTh y3araabHeHe KpUTepiallbHe PiBHSIHHS.

13. Ha3BiTh OCHOBHI KpUTEpii I IpoAMHAMIUHOT Ta TErI0BOI MOAI0HOCTI. BKaxiTh iX OCHOBHUIA (i3MYHHI 3MiCT.
OxapaxTepusyiite MonudiKoBaHi KpUTepil MoJIOHOCTI.

14. Ha3BiTh OCHOBHI IIepeBaru Ta HeJIOJMiKH Teopii HoAiOHOCTI.

15. YumM Binpi3HSAIOTHCS PIBHSAHHS /11 BU3HAYEHHS KoeillieHTy TEIuIoBi1adi IpY BUMYIIEHIH Ta BUIBHIN
KOHBEKILi1.

16. Bix 4oro 3ane:KuTh IHTCHCUBHICTD TEIUIOBIIIAYi 1 IUIAXH ii IHTEHCU]IKAIIil.

17.TlpuBeniTh anropuTM po3paxyHKy KoedilieHTa TerIoBiaagi.

18. [IpuBeniTe MexaHi3M KOHJCHCAIIIT Ta 0COOIMBOCTI BU3HAUYCHHS KoedimieHTa TeruoBinnadi. Ha3pite pakTopu
KOHJeHcaii. Sk BIMBae BMICT ra3y Ha TeroBiaady?

19. TlpuBeiTh BUIM KAMIHHS 1 PO3KPUATE HOHSTTS KPUTUYHOI PI3HUILI TEMIIEpATyp MPH KUITIHHI.

20. BuBeniTh Ta npoaHaizyiTe piBHSIHHS IS CEPeIHbOT PI3HUIII TEMIIEPATYpP MIXK TEIUIOHOCISIMU IIPU MPSIMOTEUii
Ta IpOTUTEYil.

21. SIxi BUMOTH CTaBJIATEH 10 TEIUIOHOCIIB?

22. Slkuii mpoliec HA3UBAIOTH TEILIONepeIaueto?

23. SIkuM pIBHSHHSIM BH3HAYAETHCS 3B'SI30K MIXK KUIBKICTIO TIepe1aHol TEIJIOTH 1 po3MipaMH TEII00OMIHHOT
anaparypu?

24. Slke diznyHe 3HaYCHHS Mae KoeilieHT Teronepenayi?

25. Sknit mpolec Ha3UBAIOTh TEIUIOBiAIAueI0?

26. SIki mapaMeTpH XapakTepu3yIoTh TEIIOBIAaYy IPH NPUPOJIHIH 1 BUMYIIEHIH KOHBEKLii?

27.Yomy B po3paxyHKOBIH MPAKTHULI KOPUCTYIOTbCS KPUTEPiaJbHUMH PIBHSIHHAMH KOHBEKTUBHOT'O TEIIOOOMiHY?

28. SIki xpuTepii TemI0Bo1 1 IiAPOAMHAMIYHOI TOAIOHOCTI BXOISITh Y KpUTEPiaibHI PIBHAHHSI KOHBEKTHBHOIO
TermoooMiny? Slke ix ¢izuuHe 3HAUCHHS?

29.VY 4oMy mossraroTh 0OCOOJMBOCTI TEIUIOBIAIAaYl B pa3i 3MIHCHHS arperaTHOro ctany? SIKuM KpuTepieMm
BpPaxoBYIOTh I1i 0coOMUBOCTI? Y YoMy (pi3udHA CyTh IIBOTO KPUTEPir0?

30. Skwuii icHye 3B'130K MK Koe(ilI€EHTOM TEIUTONepeaadi Ta KoediieHTaMu TeIUIoBimaaqi?

Nogah~wphE
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31. I3 IKMX BEJIMUMH CKIIAAAETHCS 3aralibHUN TEpMIYHUM OIIip Teruronepeaayi?

32. 1110 € pymIiiiHOK CHJIOKO TSIUIOOOMIHHKX IPOLIECIB?

33. Yomy B po3paxyHKax TCILIOOOMIHHHX IPOIECIB BUKOPHUCTOBYIOTh CEPEIHIO PYIIIHHY

34. cuny? Sk 11 BU3HA4YarOThH ?

35. Slxkumu cioco6amMu MOKHA iIHTEHCH(IKYBaTH IpoIlec Terionepeaadi?

36. ki MeTou HarpiBaHHS 3aCTOCOBYIOThH Y XIMiYHIX BHPOOHHUITBAX?

37.3 sxoro piBHAHHS BH3HAYAIOTH BUTPATY TEIDIOHOCIS JJIS HaTpiBaHHS?

38.V skux BUMaaKax MOXKHa 3aCTOCOBYBATH JUIsl HATPIBAHHS «TOCTPY» BOJSHY mapy?

39.V sKkux BUMaJKax 3aCTOCOBYIOTh HarpiBaHHs TOIKOBUMHM TrazamMu? SIKi HEJOJIKN XapaKTepHi JAJIsl HarpiBaHHA
TOIIKOBHMHU r'a3aMu?

40. SIxi criocoOu HarpiBaHHS €JIEKTPUYHUM CTPYMOM 3aCTOCOBYIOTh Y XIMIYHUX BUPOOHHULITBAX?

41. SIki NO3NTHBHI SIKOCTI Ta HEJOJIKH IPH OXOJIO/KEHHI rapsiyuX TEIUIOHOCITB MaloTh BoJa i HOBIiTps? Sk
BHU3HAYHTH BUTPATY OXOJIOKYBAIBHOI BOAH B TEITIOOOMIiHHHUKY?

42. Sk xnacuQikyroTh TETIIO0OMiHHI amapatn?

43. ki OyzmoBa i MPUHINI il OJHOXOIOBOTO KOKYXOTPYOHOTO TETITOOOMiHHIKA?

44, 3aBasky 4OMy iHTEHCH(IKYETBCS TEIUIO00OMIH ¥ 0araToXoJ0BUX KOXKYXOTPYOHHX TEMI000MiHHUKAX ?

45,V AKkuX BHIA/IKaX 3aCTOCOBYIOTH TEMIIEPATypHI KOMIICHCATOPH Y KOXKYXOTPYyOHHUX TETII0O0OMiHHHUKAX?

46. Ko 3acTOCOBYIOTH TEIUIOOOMIHHHAKH THITY «Tpy0a B TpyOi»? SKi IXHI mepeBaru Ta HeIOMiKH MOPIBHIHO 3
KOXXYXOTPYOHHUMH TETIIO00MiHHUKaMu?

47. SIk noOynoBaHuii ciipaibHUI TEeMI00OMIHHHUK? SIKi BiH Mae HEJOMIKH?

48. B sikux XiMIYHUX BUPOOHHITBAX 3aCTOCOBYIOTH IJIACTHHYACTI TEIUIOOOMIHHUKHN? SIKi iX MO3UTHBHI SIKOCTI Ta
HeJoiku?

49. Koyttt 3aCTOCOBYIOTh TEINIOOOMIHHUKH 3 PEOPUCTUMH ITOBEPXHAMHU Ter1000MiHy? JlaliTe NOpiBHSUIbHY
XapaKTePUCTHUKY TEIUIOOOMIHHUKIB PI3HHUX THUIIIB.

50. HaBemiTh cXeMy MPOEKTHOTO PO3PaXyHKY TEIDIOOOMIHHHKIB. SIKi BETHYWHI MAIOTh OyTH BiIOMI IIPH MPOSKTHUX
pO3paxyHKax TeIIOOOMIHHHKIB?

51. HaBimmo BUKOHYIOTH TiIpaBIiYHAN pO3paXyHOK TETIOOOMIHHHUKIB?

52.Y oMy monArae onTUMaIbHAA PO3PaxXyHOK TEIUIOOOMIHHUKIB?

53. YuM BiApi3HAETHCS NEPEBipHUN pO3PaxyHOK TETIOOOMIHHUKIB BiJ TPOSKTHOTO?

54. 110 Ha3WBaIOTh KOHJICHCAITIEIO?

55. Slke npu3HaUeHHS NpOLeCy KOHJIEH allii B XIMIYHUX BUPOOHHIITBAX?

56. 3a siKMMU 03HaKaMU KIIacu(iKyIOTh KOHJIEHCATOpHU?

57.Y 4omy nosisirae 0coOJIMBICTh PO3paxyHKy HOBEPXHEBHX KOHJIEHCATOPIB?

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

59. TIpuBeiTh OCHOBHI BUMOTH JI0 TEIUIOHOCITB

60. ki MeToIM HarpiBaHHS 3aCTOCOBYIOTH Y XIMiYHUX BHPOOHHUIITBAX?

61. 3 sikor0 PiBHAHHS BH3HAYAIOTH BUTPATY TEIUIOHOCIS JJIs HATpiBaHHS?

62. VY sKknx BUMaJKax MOXKHA 3aCTOCOBYBATH JUISl HATPIBAHHS «TOCTPY» BOJSHY napy?

63. Y sKux BUNagKax 3aCTOCOBYIOTH HarpiBaHHS TOIIKOBHMH TazaMu? SIKi HEOTIKK XapaKTepHi Ul HarpiBaHHS
TONIKOBHMH Tra3aMu?

64. Ski ciocoOu HarpiBaHHSA CIEKTPUIHHM CTPYMOM 3aCTOCOBYIOTH Y XIMIYHHX BHPOOHHUIITBAX?

65. SIki HO3UTHBHI SKOCTI Ta HEJOJNIKU IIPH OXOJIOJHKEHHI IapsYKX TEIJIOHOCITB MaroTh Boja i moBitps? Sk
BU3HAYUTH BUTPATY OXOJIOKYBAIBHOT BOJIM B TEINIOOOMIHHHUKY?

66. Sk knacudikyroTh TEII00OMiHHI anapatu?

67. SIki OymoBa i IPUHIIMIT Aii 0THOXOJOBOTO KOXYXOTPYOHOTO TEII000MiHHHUKA?

68. 3aBsikK YOMY IHTEHCH(DIKYETHCS TEIUIOOOMIH Y 6araToXoJJ0BUX KOXKYXOTPYOHHX TEII0O0OMIHHHUKaX?

69. ¥ sKux BUOAIKax 3aCTOCOBYIOTH TEMITEPATYPHI KOMIICHCATOPH Y KOKYXOTPYOHHX TEIIIO0OMIHHMKAX ?

70. Konu 3aCTOCOBYIOTH TEIUIOOOMIHHMKH THITY «TpyOa B TpyOi»? SIKi iXHI IepeBaru Ta HeI0JIiK1 MOPIBHSHO 3
KOXXYXOTPYOHHMH TETII000OMiHHUKAMHK?

71. Sk moOymoBaHMY CIipabHUI TEII00OMIHHUK? SIKi BiH Ma€e HEJOTIKU?

72. B sKuX XIMIYHHX BUPOOHMIITBAX 3aCTOCOBYIOTH IUIACTHHYACTI TETUIOOOMIHHMKN? SIKi iX MO3UTHBHI SIKOCTI Ta
HEIOJIKN?

73. Koy 3aCTOCOBYIOTH TEIIIOOOMIHHHUKH 3 peOPUCTHME MOBEPXHAMH TersI000Miny? JlafiTe mOpiBHSIBHY
XapaKTePUCTHUKY TEIIIOOOMIHHUKIB Pi3HUX THIIIB.

74. HaBexiTh cXeMy MPOEKTHOTO PO3PaXyHKY TEIIOOOMIHHHKIB. SIKi BETUYNHU MalOTh OYTH BiZJOMi IIPH MPOEKTHUX
po3paxyHKax TEIIOOOMiIHHUKIB?

75. HaBimo BUKOHYOTB T1IpaBIi9HAIN pO3PaXyHOK TETTIOOOMIHHHKIB?

76.Y 4oMy moJisira€ ONTHUMAJIbHUN PO3paxyHOK TEIUIOOOMIHHUKIB?

77.YuMm Biapi3HIETHCS MEPEBIPHUIT PO3PAaXyHOK TEINIOOOMIHHUKIB BiJ] TPOEKTHOTO?

78. 11lo Ha3KUBaIOTh KOHJCHCAIIIEI0?

79. Slke mpu3HAUEHHS IpoLieCy KOHJICH Al B XIMIYHUX BUPOOHHIITBAxX?

80. 3a sixkuMu 03HaKaMU K1acuQiKyloTh KOHJIEHCATOpHU?

81. Y yomy nossirae 0coOJIMBICTh PO3paxyHKy HOBEPXHEBHX KOHJIEHCATOPIB?

82. Bix 4oro 3aiexuTh epeKTUBHICTE pOOOTH KOHAEHCATOPIB 3MIIIyBaHH?

83.Y uomy nosArae MexaHi3M CTBOPECHHS PO3PIKEHHS y BAKYYMHUX YCTaHOBKaX 3aCTOCYBaHHSAM IPOLECY
KOHJeHcamii?

84. SIke npu3HaYCHHS OAPOMETPUIHOT TPyOH?



85. 3 sIK010 METOI0 BUKOPHUCTOBYIOTh JJBOCTYIIIHYACTHH OGapoMeTpHYHUIT KOHIeHCaTop?

86. HaBimo po3paxoByrOTh KiJIbKICTh ra3iB, 0 HE KOHACHCYIOTHCS?

87. SIk po3paxoByIOTh BUCOTY OapoOMETpUIHOT TpyOu?

88. I1osICHITE CyTh IpOIleCY BUITAPIOBAHHS.

89. SIki po3unHN KOHIICHTPYIOTh BHIIAPIOBAHHAM?

90. SIxumu MeToAaMH B XiMI4HIH IIPOMHUCIIOBOCTI 3MIHCHIOIOTH MPOIIEC BUMTAPIOBAHHS?

91. YumM BiApi3HAETHCS KOPUCHA PI3HUI TEMIIEPATYp BiJ 3araqbHOI pPi3HALI?

92. I3 yoro ckJIagaThCs TEMIIEpaTypHi BTpaTH y BUNApHiil ycTaHOBII?

93. Bix 4oro 3anexuTh KiIbKiCTh BUITAPCHOT BOIH?

94. Slk BU3HAYAIOTh BUTPATy HarpiBHOI apy NP BUNAPIOBaHHI?

95. [lepepaxyiiTe ciocoOM eKOHOMIi HarpiBHOT Mapy MpH BUITAPIOBAHHI.

96. 3 sIK010 METOI0 y BUITAPHUX anapaTax CTBOPIOIOTh YMOBH ISl IUPKYJIALi BUAPIOBAHOTO PO3UUHY?

97. Sxuii MOpSAAOK pO3paxyHKY BHITAPHUX YCTAHOBOK?

98. Hagimo BizOmpaioTs ekcrpamapy?

99. YHacniiok 90T0 BUHUKAE SBUIIE CAMOBHIIAPOBYBAHHS?

100.51x po3noainseTscs CyMapHa KOPUCHA PI3HUL TEMITEpaTyp 0araToKOPIyCHOI BUIAPHOI YCTAHOBKHU TIO
KopIrycax?

101.5Ix BU3HAYNUTH ONTHMAIBHY KUTBKICTh KOPITYCiB 0araTOKOPITyCHOT BUITAPHOT YCTAHOBKH?

102.5Ixi kOHCTpYKLIi BUMAPHUX arapaTiB HAWHNOMIUPEHIII B IPOMHUCIOBOCTI?

103.5Ikuii mporiec Ha3UBaAKOTh CYILIHHAM?

104.1110 € pyIIiiHO CHIIOIO MPOIECY CYIIiHHS?

105.TTosACHITh MOHATTS: BiTHOCHA BOJIOTiCTh, BOJIOTOBMICT 1 €HTAJIBIIIS BOJIOTOT'O MOBITPSI.

106.ITosicHicTh MPUHIMITY NOOYAOBH AiarpaMu /-x CTaHy BOJIOTOr0O HOBITPSL.

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

108.5x Bu3HAYAIOTH BUTPATY MOBITPS (3araibHy i MUTOMY) Ha CYIIiHHS?

109.13 sixoro OarxaHCy BU3HAYAIOTh IIUTOMY BHTPATY TEIUIOTH 1 BUTPATY HATPIBHOI apy HA CYIIiHHA?

110.5Ix 6ymyeThes mpoliec TEOPETHIHOTO 1 pearbHOTo CYIIiHHS Ha Aiarpami [-x?

111.5xi 6yBaroTh BapiaHTH MPOLECY CYIITIHHS?

112.TTosicHICTh IPUHIIAITN TIOOYAOBU KPUBUX CYITiHHS i MIBHIKOCTI CYITiHHS.

113.5ki ¢akTOpH BU3HAYAIOTH MIBUAKICTH CYIIIHHS B TIEPIIHA 1 APYTHA TIepioqu?

114.3a sskumu 03HaKaMH KIacu(IiKyIOTh CyIIapKu?

115.0numite OyJOBY 1 IPUHIMII 1ii KOHBEKTUBHHUX CYIIAPOK.

116.0numiitTe OyJOBY KOHTAKTHUX CYIIApPOK.

117.5Ixi marepianyu TOUILHO CYIIUTH B KOHBEKTUBHHX CYIIapKax, a siKi — B KOHTAKTHUX?

118.0xapakrepu3syiiTe crieliajabHi BUIU CYLIIHHS: cyOuimMani€ro, iHppauepBOHUM IPOMIHHSM 1 B TIOJIi CTPYMIB
BHCOKO{ YaCTOTH.

119.Ha3BiTh MeTOM iHTCHCH(IKAILIT TPOIIECIB CYIIIHHS.

120.3anumiTe i npoaHatizyiiTe piBHSIHHS TEIIONPOBITHOCTI VI PI3HUX BUJIIB TEMIIEPATYPHOTO MOJIS.



