JIEP)KABHA CJIYXBA YKPATHU 3 HAJI3BBUYAMHUX CUTY AL
UepkachbKuil IHCTUTYT MOXKEXKHOI Oe3neku imeHi ['epoiB HopHoOMIs

HarioHanbHOTO YHIBEPCUTETY HIMBIJILHOTO 3aXUCTY YKpaiHu

DaKkyJbTET ONEPATUBHO-PATYBATLHUX CHUII
Kadenpa ¢i3uko-xiMIYHUX OCHOB PO3BUTKY Ta TaCiHHSA MOXKEXK

METO/JAMNYHI BKA3IBKI 10 BUKOHAHHA
KOHTPOJIbHOI POBOTU
3 HAaBYAJIbHOI TUCITUTLIIHU
«TEOPISA I'OPIHHS TA BUBYXY)»

JJIs1 CTYJIEHTIB BIAA1JICHHS 3a09HOT'0 HABYAaHHSI, M1JITOTOBKA SIKMX
3MIMCHIOETHCA 3a MepiuM (0aKalaBpChKUM) PIBHEM BHIIOi OCBITH
raiay3b 3HaHb 26 «l{uBiapHA Oe3meKa»
crierianbHIcTh 263 «I{uBiibHA Oe3eka
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€aarin I'. 1., Hysnsin B. M., Maiibopoga A. O. MeronnyHi BKa3iBKH
JI0 BUKOHAHHS KOHTPOJIBHOI pOOOTH 3 HABYAJIBHOI JUCIUILIIHU « Teopis ropiHHS
Ta BUOYXY» Ui CTYJEHTIB BIJIJIJICHHS 3a0YHOTO HaBYaHHS, IMIJITOTOBKA SIKUX
3IMCHIOETHCS 3a MepiuM (0akaJaBpCbKHMM) pIBHEM BHUIIOT OCBITH T'aly3b 3HAHb
26 «lluBinbHa Oesnekay, cremianbHicTh 263 «l{uBinpHa 6e3neka». — Uepkacu:
UITIb im. I'epoiB Yopuoouns HYIL3 Ykpainu, 2023. — c. 62.

YnopsifHMKH: 1HXEHEp HayKOBO-IOCHiTHOI jaboparopii I1HHOBAIN Yy
chepi HMBUIbHOT O€3MEKM KaHAWAAT XIMIYHMX HAyK, CTApIIMA HAayKOBUMH
cruiBpoOiTHuK ['eopriit €JIAI'TH, navaneuuk xadeapu pi3uko-XiMiYHUX OCHOB
PO3BUTKY Ta TAacCiHHS TMOXKEX KaHIWAAT TexHIYHMX Hayk Bitamiit HYAH3IH,
noneHT kKadeapu (I3UKO-XIMIYHMX OCHOB PO3BUTKY Ta TacCIHHS MOMXKEXK
KaH/IM/IAT NearoTivHNX HayK, 1oueHT ApreMm MAMBOPOJIA.

Penensenr:
[Ipodecop kadenapu opranizaiii 3axojiB HUBLILHOIO 3aXUCTy YepKachbKoro
IHCTUTYTY TokexkHoi Oe3neku iMmeHi ['epoiB YopuoOuns HVYI3 Vkpaiuu,
KaHAUAAT XIMIYHUX HayK, Ao1eHT AHaromnii AJIEKCEEB

PosrnsHyTo Ha 3acimanHi MeTOAU4YHOI paau YepKachbKOTO 1HCTHTYTY
noxxkexxHoi Oesneku imeHi ['epoiB YopHoOuins HamioHansHOTO yHIBEpCHUTETY
[IUBLIBHOTO 3aXHUCTYy YKpaiHu

[TpoToxou Big 27.04.2023 poxy Ne 7.
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BCTVII

OcBiTHIi mpoIiec — 11e iHTEIeKTyallbHa, TBOPYA MISUTBHICTH Y cepi BUIIIOT
OCBITH 1 HAyKH, IO TPOBAAUTHCS HYEpe3 CHUCTEMY HAYKOBO-METOIUYHHX 1
MeJaroriYHnX 3aX0/d1B Ta CIIPAMOBAHA Ha NIEPEJIaty, 3ACBOCHHSI, IPUMHOKEHHS 1
BUKOPUCTAHHA 3HaHb, YMIHb Ta IHIIUX KOMIIETEHTHOCTEW Yy o0cib, sKi
HABYAIOThCS, a TAKOXX Ha (POPMYBaHHS TApPMOHIMHO PO3BMHEHOT 0COOMCTOCTI.

MeToro  OCBITHBOTO  MpoOIECYy €  MIATOTOBKAa  KOMIIETEHTHUX,
BUCOKOKBaTI(IKOBAaHMX 1 KOHKYPEHTO3JaTHMX HAa  HAI[lOHAIbHOMY Ta
MDKHApOJHOMY PHUHKY Tpari (axiBIliB [ cpepu IUBUIBHOTO 3aXHCTy Ta
IHIIIKUX TaTy3e# 1 BUJIIB €EKOHOMIYHOI JISUTBHOCTI.

OcCBITHIM MpoIEeC OpPraHi30BYEThCA 3 ypaxXyBaHHSAM HasBHUX HAyKOBO-
MEeJIaroriyHOro IMOTEHIaNy, Ha4aJlbHO-METOAMYHOI, HAYKOBOI 1 MaTepialibHO-
TEXHIYHOI 0a3M 13 BUKOPUCTAHHSM MOXJIMBOCTEM Cy4aCHMX I1HHOBAIlIMHUX
TEXHOJIOT1M.

OcCBITHII Tpoliec 3A1MCHIOEThCA y TakuX (opMax: HaBYaJIbHI 3aHATTS;
caMoOCTiitHa po0OTa; MpakTUYHA MIArOTOBKA; KOHTPOJbHI 3aX0/IH.

CamocriiiHa poOOTa € OJHIEI0 3 OCHOBHUX (POPM OpraHizauii OCBITHbOIO
MPOIIECY, SIKMM 3MIIMCHIOEThCS 3100yBa4yeM 3 METOI0 OBOJIOJIHHSI HaBYaJbHUM
MaTepiajioM B 4ac, BUIbHUN BiJl 00OB'A3KOBUX HaBYAJIbHHUX 3aHATH. CamocTiiiHa
poboTta nepeadavyae BUBYECHHSI HABYAJIBHOTO MaTepially, SIKUH BUKJIAAA€ThCS T
yac ayJAUTOPHUX 3aHATh Ta MICTUTBCS y PEKOMEHIOBaHIN JiTeparypi.
Pe3ynbpraTi caMocTiiHOT pOOOTH CHEIiaIbHO HE OLIHIOITHLCS, ajle BUSBIISIOTHCS
IiJl 9ac JIarHOCTUKHM 3HaHb 3 HAaBUAJIbHOI AUCIHUILIIHA. HaBuanbHHIT MaTepian
HaBYAJIBHOI JUCIUILUIIHMA, NepeadadyeHuii poOOYMM HaBYAIBHUM TUIAHOM IS
3aCBOEHHS 3700yBadueM B TIPOIECI CAMOCTIHHOI pPOOOTH, BHHOCHUTHCA Ha
iJICYMKOBUW KOHTPOJIb TIOPST 3 HABYAIbHUM MaTepiaioM.

KontponsHa pobota € 000B'I3KOBOIO (POPMOIO KOHTPOJHO HaBYAIBHOT
(30KpeMa caMocCTiitHOT) poOOTH 3700yBava Ta BiOOpaka€e CTYMiHb OCBOEHHS
MaTrepialy 3a TporpamMaMd KOHKPETHUX HaBYAJIBHUX JUCHHILUIIH, SKICTh
OCBITHBOTO TIPOIIECY.

[{im1 mpoBeaeHHsT KOHTPOJIbHOI POOOTH: MepeBipKa, OI[IHKAa Ta aHami3
3HaHb 3/100yBauiB; OTpUMAaHHsS 1H(OpMalIi Mpo xapakTep IiX Mi3HABAIBHOI
TUSTBHOCTI, PIBEHb CaMOCTIHHOCTI W aKTUBHOCTI, MNP0 €(PEKTHUBHICTH
BUKOPUCTaHHA (POPM 1 METO/1IB HABYAIBHOI JiSTTLHOCTI.

VY zaranpHI cucTeMi oOpraHizailii caMOCTiifHOI poOOTH CTYACHTIB
BIIUVICHHS HaBYaHHA OCOOJMBE MiCIIe II0CiJIa€ KOHTpPOJIbHA podoTa 3
HABYAIBHOI JUCUUILTIHU. Ii METOI € He JuIle TepeBipka piBHA 3aCBOCHHS
HABUYAJIBLHOTO Martepiaiy, ajie i, 1o OUTBII BaXKJIMBE, 3aKPITJICHHS OTPUMAHUX
TEOPETHYHUX 3HAHb 1 HAOYTHX MPAKTUIHUX HABUYOK.

JlaHa KOHTpOJibHa poOOTa € OJHUM 13 €TamiB BUBYEHHS HaBYaJIbHOI
JTUCHUTUTIHU «Teopis TOpPIHHS Ta BUOYXY».



3ATAJIBHI 3AYBAKEHHS 3 BUKOHAHHS
KOHTPOJBHOI POBOTH

¥YBara! Po0oTu, BUKOHaHI 0e3 ypaxyBaHHSI BUMOT 3arajbHHX
3ayBa:Ke€Hb, HE 3APAX0BYIOThHCH i MOBEPTAOThHCA 0e3 nepeBipku!

3aBIaHHS Ha KOHTPOJIbHY pOOOTY cKiamaeThes 13 100 BapiaHTIB.
JIBi octanHi nudppu mudppy 3a11KOBOI KHUKKHU CTYJICHTa BIIIJICHHS
3a0YHOr0 HABYAHHS BU3HAYAIOTh BapiaHT 3aBJaHHS Ha KOHTPOJIbHY
poooTYy.

HaykoBo-niejaroriuduii - mpamiBHUK MOK€ 3MIHUTH BapiaHT
KOHTPOJIbHOI pOOOTH 3 BpaxyBaHHSIM cherudiku poOOTH CTyJEHTa
BJIJIVICHHSI 3a09HOTO HAaBYaHHS.

PoGota moBuHHa OyTH BHKOHAHa pPO30IPJIMBO, TPAMOTHO U
oxaitHo odopmieHa. Ha naucrax gopmaty A4 HEOOXIHO 3aIUIIATU
noJisi: JiiBe — 2,5 ¢M, TipaBe, BepxHe, HIKHE — 2,0 cM. DopmyITroBaHHS
3alMuTaHb ¥ YMOB 3ajlad MucaTu 0OOB’sI3K0BO. I'padiku, MaTtOHKH,
€CKI3M PEKOMEHJOBAaHO BHKOHYBAaTH KOJbOPOBUMHU  OJIBISIMU
(pyukamMu) 3a JOMOMOTOI KpPECISIPChKUX IHCTPYMEHTIB abo 3a
JOTIOMOTOI0  CIIELIIbHUX KOMIT FOTEPHUX TIPOTpaM, TMPU LBOMY
HEO0OX1HO JOTPUMYBATUCH MAcCIITA0Y.

VY kiHIl poOOTH HEOOXITHO BKA3aTH JIITEpATypy 1 HOPMATUBHO-
IpaBoOBl JOKYMEHTH, $IKI BHUKOPHUCTOBYBAJIMCh B XOJil BUKOHAHHS
poboTu.

KO0 BUHUKAIOTH TPYIHOIN IiJ Yac CaMOCTIHHOTO BUBYEHHS
TEOPETUYHUX TIMTaHb ab0 PO3B’sI3aHHS 3ajad, CTYJACHT MOXE

3BEPHYTHUCS 32 KOHCYJIBTAIIEIO O MMPAKTUYHUX MPAI[IBHUKIB OPTaHiB 1
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niapo3auiie OPC I3 JICHC Vkpainun a00 HayKoOBO-NEAaroriyHUX
MpaliBHUKIB [HCTUTYTY.

OuiHtoeTbcst poOOTa 3 ypaxyBaHHSIM TJIMOMHU BUKJIAJCHHS
Martepiajgy, CaMOCTIHHOCTI  BHUKOHAaHHS, BMIiHHS IIOB’S3yBaTu
TEOPETUYHI MUTAHHS 3 MPAKTUYHOIO JiSJIBHICTIO OPTaHiB 1 MiAPO3IiIiB
OPC I3 JICHC Ykpaiuu.

Bukonana po0oTa moBHMHHA OyTHM CBO€YACHO BIJIpPaBJiCHA Ha
NEePEBIPKY /0 HaBYAIBHOTO 3akiany. PoOoTa, BUKOHaHA HE 3a CBOIM
BapiaHTOM a00 € pe3yJbTaTOM CIHUCYBaHHS 3 MIAPYYHUKA UM 1HIIOTO
JUKEpena, 10 3ajJiKy He JI0OMycKaeTbcs. Taka poOOTa BUKOHYETHCS
MOBTOPHO 13 YpaxyBaHHSIM 3ayBaKCHb PEIICH3CHTA.

KoxxeH BapiaHT CKIJIAaJa€ThbCsid 3 JABOX TEOPETHUUYHUX IUTAHb
(BepxH1 JABa 4KCia KIITUHKA TAOJMIll 3aBJaHb), OJHOI PO3PaxyHKOBOI
3a7a4di (Ipyra CTpouka Ii€l KIITUHKHA) 1 PO3PaXyHKOBOI 3agadi 3
3arajibHOr0 ymMoBOlO No 58 (HmwkHS cTpouka KIITUHKH). Ilepen
BUKOHAHHSAM pOOOTH MPaBWIBHICT BUOOpPY CBOrO  BapiaHTy
PEKOMEHIYEThCSI  TIEPEBIPUTH, KOHCYJIBTYIOUUCh 3 BHUKJIAJaueM
mucuuiutiny. [lpuknan 3aBaaHb 18 BUKOHAHHS KOHTPOJIBHUX POOIT

HABEJCHO Yy JI0JIATKY 2.



PO3I1JTI 1.3AT'AJIBHA XAPAKTEPUCTHUKA
HPOLECY I'OPIHHA

1.1 . OcHoBHi moHATTS AUcHMUILIIHU «Teopist ropinHs Ta BUOYXY»

Biamosiai Ha TEOPETUYHI MUTAHHSA 3 IBOTO PO3AUTY (MUTaHHS 1—
6 3 po3nuty 4 3aBAaHHS Ha KOHTPOJIbHY po0OOTY) Tpeba HIykatu y
NiapyYHUKaX, Hanmpukiaag y miapydyduky [1], ma cropinkax 12-19.
[Ipu oMy MaTepian miApydHUKa HE CIiJ] MEPErnUCcCyBaTH JOCIIBHO.
HeoOx11H0 3acBOiTH MaTepiaj 1 JaTH BiANOBIIb CBOIMU CJIOBAMH.

[Ipu po3B’si3aHHI 3a/1a4 13 BU3HAYEHHS MacHu, a00 00’ eMy MEBHOI
KUIBKOCTI PEYOBUHHU TpeOa maM’sTaTu, 10 Maca | Kr-MoJiro CKIaaHOi
PEUOBHUHM JIOPIBHIOE MPOCTIM CyMi Mac Kr-MOJIiB aTOMIB, SIKI BXOJIATh
710 CKJIaay I11€1 peHOBHUHH.

Ilpuknao 1. Maca 1 «ke-monro  nponanony  (C3H;OH)
cknaoaemocs 3 mac 3 ke-monie amomy xapoowny (12x3), mac 8 ke-
monie amomy eiopozeny (I1x8) i macu oonoeo ke-mono amomy
oxcueeny (I1x16), moomo oopisnroe 36+8+16=60 ke.

[Ipu po3B’si3aHHI 3aJa4 13 BU3HAYCHHS 00’€My Ta30MOJ10HUX
peyoBUH Tpeba KOPHUCTYBAaTUCS BHUCHOBKOM 13 3akoHY ABOrajapo,
nam’siITal0uM, 110 332 HOPMaJbHUX YMOB | Kr-MOJjb OyJb-KOTO rasy
saiiMae 06°eM 22,4 M° i 06’em razy 30UIBIIYETHCS  IPOMOPIINHO
30UTBIIEHHIO TEMIIEpaTypH (KOpUCTyBaTuCA Tpeba mkanow KenbBiHa)
Ta MPOMOPIIINHO 3MEHIIEHHIO TUCKY (MOKHA KOPHUCTYBaTHCSl Oy.b-
KOO 13 OITUPEHUX OJUHUIIL BUMIPY TUCKY).

Ilpuknao 2. 88 ke nponany (C3Hg) — ye maca 2 ke-monie ybo2o
2aszy i 3a HOPMANbHUX YMO8 3aumaroms 06’em 22,4x2=44,8 M, lpu
memnepamypi 273 °C (546 K, 606iui 6invwiti 3a HOPMAJIbHY) © MUCKY 8
3040 mm pm cm. (6uemeepo OinbuwiomMy 3a HopmanvHui) 88 Ke
nponawy 3aumyms 00 ’em 6 44,8x2:4=22,4 M.

Ilpuxnao 3. Maca 1 xe-monro MoNeKyIuU NPONaHy OOPIBHIOE
44 xe. I]a KinbKicmb nponamy 3a HOPMAIbHUX VMO8 3aumana 6 00 ’em
22,4 M°. Omoce, numoma 2ycmuHa 2azonodibHo20 Nponawy 3da
HOPMANbHUX yM08 cknaoae 44:22,4=1,96 oI,
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[Ipu po3paxyHKax MOEIEMEHTHOTO CKJIaJly peYOBHHHU HEOOX1THO
3HaTH Macy TMEBHOI KUIBKOCTI Ii€] PEYOBUHM 1 Macy 3arajibHoi
KUIBKOCT1 KOXKHOTI'O 3 aTOMIB Y I[1li pEYOBHHI.

Ilpuxnao 4. Monexynapna maca nponamony cKiaoaemscs (Ous.
npuxnao 1) 3 macu 3 amomie kapbony (36 amomuux oOunuysb macu), 8
amomie 2iopoceHy (8 amomuux 00uHUYbL Macu) ma Macu 0OHO20
amomy oxcuzery (16 amomuux oounuys macu) i Hariuye 60 amomuux

oounuyb macu. Omoice 6 monexyni nponanony: 36x100:60=60 %
kapoony, 8x100:60=13,3% ciopoceny i 16x100:60=26,7 % oxcucetny.

[Ile nermmM € 3BOPOTHE 3aBJaHHA, PO3PAXYHOK KUIBKOCTI
KOJKHOTO 3 aTOMIB y MEBHIM KUIBKOCTI PEYOBHHM, UM Marepialy i3
3a/IaHUM MOEJIEMEHTHUM CKJIJIOM.

Ilpuxnao 5.V 10 ke cyxoi Oepesunu, eremMeHmMHUl AHANI3 AKOIL
oae 49 % kapoony, 6 % ciopoceny i 45 % okcueewny, micmumvcs
49x10:100=4,9 ke gyaneyo, 6x10:100=0,6 e B0OHIO i
45x10:100=4,5 ke kucHro.

1.2. 3araJjbHi BI1OMOCTI PO npouec ropiHHA

Skio He BUMAaratd TOYHUX BU3HAYEHb, TO IMPO TOPIHHS 3HAE
KOKHa JItoAuHa. | ynum O1Jibllie po3BUHEHA IUBLII3AISA, TUM OLIbIIE 1
TAM PI3HOMAaHITHIIIE 3aCTOCYBaHHS MpOLECiB TOpiHHA. Bin mepimx
BOTHMIN, SIKI 3axMIadd BiJ XWXKaKiB 1 XOJoAy 1 Joromarajiv
PO3MIUPUTH TIPOAOBOIBYY 0a3y, no TELl, IBUTYHIB BHYTPILIIHBOTO
3TOPSIHHS 1 KOCMIYHUX KOpaOJIiB.

Ane, Ha Xaib, SIK II¢ YacTo OyBae, MpU HEOOEPEKHOMY
MOBOXKCHHI HAWIINIIMUK JApyr Moxe OOEpHYTUCS HAWIIOTIIINM
BoporoM. Pa3zoM i3 BorHemM — 0OpHM MOMIYHUKOM — ICHY€ 1HIIUHN
BOIOHb, BOTOHB-TIOXEXKA, SKWW TMPU3BOJUTH JO 3aruOeni JHoJeH,
3aBaae 0010 1 MaTepiaJIbHUX BTpaT.

3 TakuM BOTHEM, BOTHEM-BOpOoroMm, Tpeba OopoTucsa. Ha
MepeIoB1M JiHII 1€l OOPOTHOM — CHELIaTICTH 3 TOXKEKHOT HEOE3IEKHU.
Crnermianictd, K1 TOBUHHI IOOpEe 3HATU CBOT'O BOpPOTa: MOTO 3BHYKH,
Horo cuipHI 1 ciabki ctopoHu. OTxe, caMe HaOyTTA TaKUX 3HAHb,
BUBYEHHSI TAKOTO SIBUIIA, SIK MOKEa, BUBYEHHSI MPOIIECY TOPIHHS, IO
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JEXUTh B OCHOBI MOXKEXKI1, 1 CTAHOBJIATH 3MICT Kypcy “OCHOBHU Teopii
PO3BUTKY 1 IPUITUHEHHS TOPIHHS .

OCHOBHI BH3HAUE€HHA 1 TEPMIHU HABOJSATHCA 3TiAHO 3
NEpKABHUM CTaHAAPTOM YKpaiHW, SKUWA Ha3uBaeTbes “Cucrema
ctangaptiB Oe3meku mpami. [loxkexna Oesnexka. Tepminu Ta
Bu3HaueHHs (Kuis, 2003 pik).

Biarak, mo Take mokexka 1 1o Take ropiHHs?

[Toxexero Ha3MBAE€TBbCS  HEKOHTPOJIbOBAHE TOPIHHA, IO
BiZIOYBa€ThCA 30BHI CHEILIaIbHOTO oOcepeAky (IpPUCTPOIO) Ta
MPU3BOIUTH /10 MaTeplalbHUX 30UTKIB. @

Taxkum ymHOM, TTOXKEKA — 11€ HACAMIIepe/T
TOPI1HHS.

A 1110 Take rOpi1HHSA?

l'opiHHsST — 1€ €eK30TepMiyHa peakxilis T 0
OKHCHCHHSI PCUOBHUHH, SKa CYIPOBOJIKYETHCS
BUHMKHCHHAM IIOJIyM’s 1 CBI4eHHAM Ta (abo)  Puc. I.1. Knacuunuii
BUJIIJIEHHAM UMY . TPUKYTHHK TTOXKEKI

Ckna0BUMH TIPOILIECY TOPIHHS € TOPIOYUA MaTepiaj, OKUCHUK 1
JDKEPENIO 3amaylfoBaHHS. 3BUYAMHO I CKJIAIOBI MPEICTaBISIIOTH Y
CXeMI1 KJIACUYHOTO TPUKYTHHKA.

BianoBizi Ha TEOPETUYHI TUTAHHS 3 ILOTO PO3ALTY (MUTAaHHA 7—
9 3 po3nuty 4 3aBHaHHS HAa KOHTPOJIbHY po0OOTY) Tpeba MIykatu y
Niapy4YHUKaX, HaOmpukiaag y miapydyHuky [1], Ha cropinkax 20-35.
[Ipy npoMy Mmatepian HiApy4YHUKA HE CHIJ MEepPEnucyBaTH JIOCIIBHO.
HeoOx11H0 3acBOiTH MaTepiaj 1 JaTH BiANOBIb CBOIMU CJIOBAMHM.

IIpu po3paxyHkax roprouocTi 3a koedimientom Enes (3agaua 9 3
po3auly 5 3aBIaHHS HAa KOHTPOJbHY POOOTY) HEOOXIAHO mam’sATaTH,
o0 KputTepieM roproyocTi € 3HaueHHa K=1, a go dopmynu Enes
BXOJISITh KUIBKOCTI KOKHOIO 13 €JIEMEHTIB y XIMIYHINA popMyi gaHOi
PEUOBHUHM, NMOMHOXEHI Ha BIAMOBIAHUN KOE(IIEHT, TIPU I[LOMY Ha
€JIEMEHTH, BIACYTHI y JlaHiii pe4OBWHI, MOKHAa HE 3BEpTAaTU YyBarw,
TOMY, III0 MHOXEHHS BIAMOBITHOTO KOE(]iIlIEHTY Ha HYJIb BCE OJHO
NIEPETBOPIOE 110 CKIAZAOBY Y HYJIb.

Ilpuxnao 6. Ilponanon (CsH;OH) € 6esnepeuno peuounoro
eopouoro, m. ax K=4x3+1x8-2x1=18 (S, CI, F, Br y ximiuniu popmyni
0aHoi peuosuHU IOCYMHI).
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Komip CBITIHHS MOAyM’s MPU TOPIHHI PEYOBHHU 1 Marepiaiy
3aJIeKUTh, MEPII 3a BCE, BiJl BIJHOCHOTO BMICTY y HiM KapOOHY Ta
okcureny. OTke HEOOXIJIHO pO3paxyBaTH IOCJIEMEHTHUM CKJIaJ
PEYOBUHU (Ous. npuxkiad 4) 1 TOPIBHATH MOro 3 BIANOBIIHOIO
TaOJIUIKOIO (Hanpukiao, [1, cmop. 33)).

1.3. MarepianbHuii 6ajaHc npouecy ropinHs

BiamoBial Ha TEOPETHYHI MHUTAHHSA 3 I[LOIO PO3AiNy (IMUTAHHS
10-13 3 po3ainy 4 3aBHaHHA Ha KOHTPOJIbHY pOOOTY) Tpeba IIyKaTu y
NiIpyYHUKaX, HampuKiaan y miapydauky [l], Ha cropinkax 36-52.
[Ipu nboMy MaTepian Hiapy4YHUKa HE CHijJ NMEepernucyBaTH JOCIIBHO.
Heo0x11H0 3acBOiTH MaTepiai 1 JaTy BIANOBIAb CBOIMHU CIIOBaMH.

Po3B’s13yt0oun KOHKPETH1 3aBJaHHS, HEOOXIHO Mam’siTaTH, IO
1HIEeKC — 1e 1udpa, sKa CTaBUTHCS BHU3Y CIpaBa OIS CUMBOJY
KOKHOTO aToOMy, 1 BKa3y€ KUIBKICTh aTOMIB JaHOTO €JIEMEHTY B
HABEJICHIM XIMIYHINA (QOpMyJi; CTEXIOMETPUYHHI KOEQIIEHT — IIe
nudpa, sika CTaBUTHCS Mepell XIMIYHOI (HOPMYIIOK CHOJYKH, 1 sIKa
BKa3y€ KUIbKICTh MOJIEKYJ JAaHOI CIOJYKH, IO MpUHMAE ydacTh B
XIMIYHIA peakinii. Ko iHIeKe 01711 CUMMBOJY, a00 KOe(ILieHT nepet
XIMIYHOIO (POPMYJIOIO CIIOJYKHM HE TOCTaBJIEHI, 1I€ O3HAyae, 10 B
MOJIEKYJII OJMH aTOM JAaHOTO €JEMEHTY, ad0 B Mpoleci Nnpuitmae
y4acTh OJ{HAa MOJIEKYJIa TaHO1 pEUOBUHHU.

Ilpuxnao 7. B monexyni nponanony (C3HgO) micmumvcs 3
amomu kapoony, 8 amomis 2iopocery i 00UH amom OKCUSEH).

llpuxnao 8. B ximiuny peaxyiro 2CH30H +30, = 2CO, + 4H,0
gcmynaroms 2 MOAeKyau memawony 1 3 MONEKyIu KUCHIO, 8
pe3yrbmami peaxyii ymeopowomsbcs 2 MONeKyIu KapooH Oiokcudy i 4
MONeKyIU 600U.

PeuoBrHHU, XiMIYHI (GOPMYJIH SKUX HAMKMCAHO 3J11Ba BiJl 3HAKIB =
a00 —, HAa3MBAIOTHCSl yYaCHUKAMHU MpsMOi peakuii ( B mpukiaa 8§ -
METaHOJI 1 KUCEHb), a PEYOBHUHH, (POPMYJIH SKUX HAIIMCAHO CIIpaBa Bijl
3HaKIB = a00 —», HA3WBAIOTHCS MPOAYKTaAMHU peakiiii (B mpukiam 8 -
KapOOH JIIOKCHU/I 1 BOJIA)
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[Ipu ckimamadHl piBHSHL XIMIYHUX pPEaKIii TOPIHHS PEUYOBHH Y
noBiTpl Teopiss ropiHHs Ta BuOyxy (TI'taB) mnepenbauae neski
BiIMIHHOCTI BiJl CKJaJaHHS PIBHAHb IHIIMX XIMIYHUX peakiii. B
TI'taB piBHAHHS TUIIYTHCSA YISl OJIHIET MOJIEKYJIH (OJHOTO MOJIIO)
rOpIOY0i PEUYOBHHM, OTXKE, Mepe] XIMIYHOK (POpMyJIO Toprvoi
PEUOBUHM HE MOxke OyTu Hisgkoro koedimieHty. Kpim toro, TI'taB
npuiiMae, 10 MOBITPS CKIIanaeTbes mo 00’emy 3 79 % azoty 13 21 %
KHCHIO (criBBigHOIIECHHS 3,76:1), 0TKe, B pIBHIHHAX XIMIYHOI peakii
TOPIHHSL PEUYOBMH Yy TIOBITPI 3 KOXKHOK MOJIEKYJIOIO KHUCHIO
BpaxoBy1OTh 3,76 mosiekynu azoty. [Ipu 1ipomy, nepen Ay>kkamu, siKi
BIIOOpaXarOTh  TOBITPS, MOXe OyTM SK IIe  3Ha4eHHS
CTEXIOMETPUYHOTO KoedillieHTy (Moro 3BHYAWHO IO3HAYAIOTh
I'PEIBKOI0 JTITEporo 3), Tak 1 ApoOoBe. AITOPUTM HAMMCAHHS TaKHUX
PIBHSIHb PO3MUCAHUN Y NIAPYYHHUKAX, Hanpukian [ 1, ctop.37)].

Ilpuxnao 9. Pieuanua Ximiunoi peaxyii 2opiHHA Y nogimpi 2-
XJIOpNPONAHY:

CH3;CHCICH3 +4,5(0,+3,76Ny) = 3CO,+HCI+3H,0+16,92N,

Po3paxyHok 00’eMy MOBITps, IO HEOOXIJHE JJisI TMOBHOTO
CIIaJIOBAHHS MEBHOI KUIBKOCTI 1HAMBIAyabHOI peyoBUHM (3a1aui 1 Ta
2 3 po3ainy S5 3aBlaHHS Ha KOHTPOJbHY pOOOTY), MPOBOJUTHCS 3a
dbopmynow (nuB. Hanmpukian, [1, crop.41]), sika BpaxoBy€ KUIBKICTb
peuoBUHM (M), KUIBKICTh MOJIB KHCHIO Ta a30Ty, HEOOXITHY IS
MOBHOT'O CIatOBaHHS | Kr-Moto J1aHoi pedoBUHU ([3), MOJEKYIISIpHY
Macy peuoBuHu (M), 3akoH ABoraapo, temmeparypy (T) ta tuck (P)
TOBITPS 1 KOSPIIIEHT HOTO HATUIIKY (o).

Ipuxnao 10. Jnsa eusnauenHs KintbKocmi noimps, HeoOXiOHOI
am no6HO20 cnantosanus 785 ke 2-xnopnponauny npu memnepamypi
30 °C (303 K), mucxy 90 xlla i xoegiyicumy nadmuwxy nosimps 1.4
CNOYAMKY NUWEMO pIBHAHHS peaxkyii NoeHO20 CNANOBAHHA YIEi
peuwogunu (ous. npuxiao 9) i eusnauaemo P (4,5) ma M (78,5).
llam’ smarouu, wo 3a nopmanvuux ymos 1=273 K, a P=101,3 klla,
niOCMasnsaeEMo 8Ci  OMpUMAaHi Yu@Pposi 3HaueHHs V  DopMyry
BUBHAUEHHSL 00 €M) NOBIMPSL:
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\ = 785-4,76-22,4-45-303-1013-14
785.273-90

= 8391.6 M°.

[Ipu po3paxyHky o00’eMy TOBITPs, IO HEOOXiAHE ISt
CIIaJIFOBaHHS MaTepiaiay 3 HEeBIJJOMOIO MOJEKYJISPHOIO Macor (3ajaada
3 3 po3aiuty S5 3aBAaHHsA Ha KOHTPOJIbHY pPOOOTY) KOPHUCTYBaTHCSA
Tpeba (¢opMysolo, siKa BpaxoBY€ BIJICOTKOBUM CKJIaJl TaKoOro
Marepiany (Hanpukian, [1, crop.41], are HeoOXigHO Mam’siTaTH, 10 B
IbOMY BHMAJKy BHUPaXOBYETbCS 00’€M TOBITPsA, HEOOXITHUM IS
cnajgroBaHHs | Kr marepiany nmpu HOpMalbHHX yMoBax 1 o=1. OTxe,
OTpHUMaHEe 3HAYeHHS Tpeba MPUBOAUTH 0 3aJaHUX YMOB.

Ipuxnao 11. J[na eusnauenns 06’emy nosimps, HeoOXiOH020
01151 nogHoco cnanoganusa 200 ke mopghy, & saxomy micmunocs 45%
gyeneyro, 3,5% e6oouro, 38% rucuro, 2% azomy, 2,5% cipxu i 7%
eonoeu npu mucky 98 klla i memnepamypi 12°C, AKWO 2OPIHHA
npoxXoouno 3 Koe@iyienmom Haoauwiky nogimps o = 1,1, cnouamky
3HAXOOUMO KIIbKICMb NOBIMPS, HeOOXIOHY 015 Cnalto8anHs 1 ke yboco
mamepiany npu HOPMATbHUX YMOBAX: V0 e = 0,269/45/3+5,5+(2,5-
8)/87= 4,32 n°. Ompumare 3HaueHHs nPUB0OUMO 00 3a0AHUX YMOB.

~ 4,32-285-101,3-11- 200

V. = 1026 1>,
273-98

Y BuUNAAKy CyMilli TOPHOYUX PEUYOBUH TMPOCTIIIE BCHOTO
po3paxyBaTh 00’€M TOBITPs, HEOOXIIHUN ISl CHAJIOBaHHS KOXHOI
PEYOBHUHH OKPEMO, a TIOTIM BU3HAYATU CYMY.

O0’eM mMPOAYKTIB TOpIiHHA B LUIOMY 1 OO0’€M KOXHOTO 3
NPONYKTIB TOpiHHA (3amaul 4-6 Ta8 3 po3aury S5 3aBaaHHS Ha
KOHTPOJbHY pPOOOTY) BHU3HAYAETHCS 3a  3aKOHOM ABOrajpo 1
PIBHSIHHSIM XIMIYHO1 peakilii ropiHHs. 3a OCTaHHIM BUPAXOBYETHCS
KUIBKICTh MOJIEKYJI KOXKHOTO 3 MPOIYKTIB TOPIHHS, 5IKI YTBOPIOETHCS
IIPY IOBHOMY CHAJIFOBAHHI OJIHI€1 MOJIEKYJIM TOPIOYOi PEYOBUHHU.
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Ilpuxnao 12. /{na euznavwenus o6’emy npooykmie cOpiHHA, 5KI
VMBOPIOIOMbCA NPU NOBHOMY CHANIO8AHHT 785 ke 2-xnopnponany npu
memnepamypi 2opinus 727 °C (1000 K) i mucxy 90 klla cnouwamky
nUWeMo PIBHAHHA XIMIYHOI peaxkyil NOBHO20 CHANIOBAHHA YIEL
peuosuru (0us. npuxiad 9) i 6UHAUAEMO MONEKYIAPHY MACY 2OPHOHOL
pevwosunu (M=78,5), KinbKicmb MONEKYl KON CHO20 3 HPOOYKMIe
320pAHHA 1 3A2ANbHY CYMY MOJEKYI NPOOYKMIB 320PSAHHA OOHIEL
monexyau 2oprouoi pewosunu: 3CO,+1HCI+3H,0+16,92N, = 23,92,
Omoxce, npu cnanogauni 1 K2-Moa0 0aHOi peuosuHu 3a HOPMAIbHUX
ymose  ymeopwemovcsi  3x22,4=67,2 M CO,;, 224 M HCI:
3x22,4=672M°  H,O i  1692x22,4=379,0M° N, abo
23,923x22,4=535,8 m° YCb0o2o 2a30n00ibHuUx npodykmis peakyii. Ilpu

cnaniosanni e 785 K2 peuosuHu 3a yM06 20DiHMA YMEOPIOEMbCAL:
V,.= 9358:785-1000-1013 _ 55091 3 NPOOYKMi6 20PIiHHA.
78,5-273-90

Ckrnag OpoayKTiB TopiHHA (3agada 8 3 po3auly S5 3aBlIaHHS Ha
KOHTPOJIbHY POOOTY) — 11€ BIACOTOK KOXHOTO 3 MPOAYKTIB TOPIHHS Y
3arajibHOMY iX 00’ €eMi.

Ilpuknao 13. 'V npuxnaoi 12 eiocomox CQO, cknaoae
67,2 -100/535,8 = 12,54 %;

giocomok HCI — 22,4 -100/535,8 = 4,18 %;
siocomox eoosmoi napu 67,2 -100/535,8 = 12,54 %
i siocomox azomy - 379-100/535,8 = 70,74 %.

Y BuUNagKy HE IHAWBIAYaJlbHOI pPEUOBHHHU, a Marepialy 3
HEBIJIOMOIO XiMiuHOIO (popmyIioro (3aaua 6 3 po3auly S5 3aBAaHHS Ha
KOHTPOJIbHY PO0OTY) BUXOJATH 3 HANEpe] PO3PaxOBAHUX KITbKOCTEH
NpPOAYKTIB  3TOPSIHHS  TOpIOYMX  eleMeHTiB. Hampuknan, 3a
HOPMAJIBHUX YMOB NP HOBHOMSy 3rOpsiHHI B MOBITP1 1 Kr ByIJIEIO
(kapOony) BuaitsieTbess 1,86 M~ kapOOH JIOKCHAY, a 3 TIOBITPS B
MPOAYKTH TOPIHHA MEPEXOJATh 7 M azory (HiTporeny) [1, ctop.51].
[Ipuknan po3B’si3aHHS TaKWX 3aBAaHb JCTAJIbHO PO3MUCAHUN Y
niapyyHukax, Hanpukian [1, crop.51]. HeoOxigHo nuiie mam’startw,
[0 MpU TaKOMy PO3pPaxXyHKy BH3HAYAEThCSI O00’€M MPOJYKTIB
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3ropsiHHs 1 Kr wmatepiany 3a HOpMalbHUX yMoOB. OTxe, mJis
3HAXOJ[KEHHS IMCHOrO 3HAYEHHSI HEOOX1THO MPOBECTH MEPEPAXYHOK,
aHaJOT1YHUHN TOMY, 110 ONKUcaHu y npukiadi 11.

1.4. TenJioTa 3ropsiHHA i ii 0anaHC

BiamoBimi Ha TEOPETHYHI MHUTAHHSA 3 I[LOTO PO3ALTY (TTUTAHHS
14-20 ta 52 3 po3nuny 4 3aBIaHHA Ha KOHTPOJIbHY po0OOTYy) Tpeba
HIyKaTH y MiAPYYHUKAX, HAPUKIa] y OiApYyYHHKY [1], HA cTOpiHKaX
53-65. Ilpu mpomMy maTepian MiApPyYHUKA HE CIIJ TEpernucyBaTH
nocaiBHo. HeoOxigHO 3acBOiTH MaTepial 1 AaTH BIAMNOBIIb CBOIMHU
CJIOBaMH.

[Ipyn BU3HAUYEHHS BUIIOI 1 HUXKYOI TEIUIOTH 3TOPSHHS PEYOBUH
HaWO1IBII MOMIUPEHUMH € JBa METOAN — KOPHUCTYBaHHS BUCHOBKOM 3
3aKOHY ['eca, Ha OCHOBI B1JIOMUX 3HAYE€Hb TEIJIOT YTBOPECHHS PEUOBHUH
1 po3paxyHok 3a ¢popmyinoro . [. Menaeneena.

Kopuctyrouuch TaOIWYHUMHU JaHUMHM TIPU PO3paxyHKax 3a
nepmuM MetogoM (3amada 10 3 posainy 5 3aBHaHHS Ha KOHTPOJIBHY
po0OTy) HEOOXITHO 3Ba)KaTd HaA Te, M0 Yy OLIBIIOCTI TaOIULb
(Hanpuknag, TaOaUIl 2 JAHOTO TMOCIOHMKA) HABOJAUTHCS HIKYA
TEIUIOTa YTBOPEHHs | Moo (TOOTO MEBHOI KUIBKOCTI rpaMiB) IaHOI
pPEYOBUHU. AJTOPUTM PO3B’s3aHHSA 3aBJaHb  3a IIUM METOJOM
JeTabHO OMUCAHWK y TiApydHHuKax (Hampukiazn, [1, crop.56-57]).
Akmo 3amaHo CyMill PEYOBUH, HEOOXIJHO OKPEMO IIJIPpaxyBaTH
KUTBKICTh TEIUIOTH, SIKa BUIAIJIAETHCS TIPU CHATIOBaHHI KOXKHOI 3 HUX, a
MOTIM 3HAUTH 3arajibHy CyMy.

llpuknao 14. Jlna eusmauennus 3a 3axkonom Ieca Hudxcuoi
mennomu 3eopauusa 200 ke nponanony (nponinosozo cnupmy, CsHgO)
Cnoyamky NUemMo pIBHAHHA XIMIYHOI peakyili NOBHO20 320PAHHA
Yb020 CNUPMY).

C3HgO+4,5(0,+3,76N,) = 3CO,+4H,0+16,92N,.
3 mabauyi 2 (0us. 000amokK) SUNUCYEMO 3HAYEHHS MeNniomu
VMBOpeHHs NPONiL08020 CRUpmMy, KapooH O0ioKcUdy i 800uU.
H,us(C3HgO) = -307,19 x/{orc/mons;
H,,6(CO7) = -393,78 xloic/monw;



15

H,s(H,0) = -241,99 /lowc/mone.
3a 3axonom I'eca:
H,.,,= 3(-393,78)+4(-241,99)-(-307,19) = -2456,49 x/]oic/monb.
M(C3HgO) = 60 amomuux oounuysb macu.

Omoce, npu cnamosanni 602 nponanony 6uOLIAEMbCS
2456,49 k/[oic menna. Ilpu cnanosanui oc 200 ke 6yoe udinamucs
2456,49-200/60 = 8188,3 /.

3a dopmymoro JI. I. MenneneeBa (3amaqi Ne 11 ta 12 3 po3ainy 5
3aBJaHHS Ha KOHTPOJIbHY pPOOOTY) PpPO3PaxOBYETHCS KIIbKICTb
TEIJIOTH, SKa BUIUIAETHCS MPU CHANOBaHHI | K pedyoBHHH, abo
matepiany. IlomepeaHro TyT HEoOXimHO 3HATH, ab0 po3paxyBaTH
B1JICOTKOBHI CKJIaJl TOPIOYOT PEYOBHUHHU (MaTepiamy).

Ipuxnao 15. J[na eusnauenns 3a ¢popmynoro J[. I. Menoeneesa
Huodicwoi mennomu 3eopanua 200 ke emanony (emunogoz2o cnupmy,
C,HgO) cnouamky 3HAX00UMO 8I0COMKOBUL 8MICM 6 Yill PeyOB8UHI
Kkapbony, ciopoeeny i okcueeny.: M(C,HgO) = 46 amomnux oouruyw
macu, kapoony mym 12x2 =24 amomui  oounuyi macu. Omoice,
[C]=24-100/46 = 52,2 %. Awnanociuno, [H]=6-100/46 =13,0% i
/O]=16-100/46 = 34,8 %..

3a gopmynorw /]. I. Menodeneesa:

Qi uen. = 339,452,2+1257-13-108,9-34,8-
25913 = 27343 x/{oc/xe.

Ilpu  cnanwseanni 200 ke  yvoco cnupmy  BUOLIAEMBCA
27343x200 = 5468600 x/{owc menna.

[Ipy BH3HAYEHHI KAJOPUMETPUUYHOI TEMIIEPATypU 3TOPSHHS
pedoBuHU a00 Matepiany (3amaudi 13 ta 14 3 po3ainy 5 3aBAaHHS Ha
KOHTPOJIbHY PO0O0TY) HEOOXIJIHO 3HalTH 00’€M 1 CKJIaJ MHPOAYKTIB
3TOPSIHHS MIEBHOI KIJIBKOCTI 11€1 pe4OBUHU a00 MaTepiany 1 KUIbKICTb
HIKYO1 TEIUIOTH (Qy), sIKa BUILISETHCS MIPU 3TOPSAHHI 11€1 K KUTBKOCTI
pedoBuHU abo wmatepiany. OcTaHHe, MO CyTI € CyMapHUM
TEIJIOBMICTOM TPOAYKTIB 3rOpsIHHS JaHOI KUIBKOCTI PEUYOBHHH a0o

: " : 3
Marepiany. HacTymHuii KpoK — BH3HAUYE€HHS TEIUIOBMICTY 1M
MPOAYKTIB 3TOPSIHHS, TOOTO YaCTKH BiJ AUICHHS TEIUJIOTH 3TOPSHHS Ha
00’€M MPOAYKTIB 3TOPSHHA. 3a OTpUMAaHUM PE3YIBTATOM,

MOPIBHIOIOUM MOT0 3 BeJIMUMHAMU, HaBEJICHUMU Yy Ta0auIll 4 101aTKYy,
.Y . 3
obupaemMo TemmepaTypy, Ipu SKiid TEmIoBMICT 1 M~ a3zory Mae
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3Hauenus, Ha 300— 400 KI[)K/M3 MEHIIIE, HIK TEILUIOBMICT 1 M CyMiIi
HAIIUX MPOJYKTIB. 3HAIOUHM BMICT KOKHOIO 3 Ta31B B HAIllK cymili i
3HAYEHHS TEIUIOBMICTY 1 M° KOYKHOTO razy npu Iii temmeparypi (3
Tabnui 2), pO3paxOBYEMO CYMapHUM TEIUIOBMICT (q;) HaIIMX
MPOJIYKTIB 3TOPSIHHS MPH 11K Temneparypi. Tak sk BiH HE CHIBMNAAAE 13
po3paxoBaHuM 3Ha4YeHHAM Q. (OuIbmmMii ab0 MEHIIMK 3a HBOIO)
MOBTOPIOEMO PO3PAXYHOK MPHU TeMIeparypi, OUIbIIN ab0o MEHIIl 3a
oOpaHy crmodaTky. Marouu [Ba 3HAYEHHS TEIJIOBMICTY CyMIII
MPOAYKTIB 3TOPSHHS, OJHE 3 sIKUX OuIbie 3a Qy, a Apyre MeHIe 3a
HBOTO, JIIMICHE 3HAYCHHSI TEMIIEpATypH 3rOpsIHHS JaHOT PEYOBUHU a00
Marepialy MOKHA po3paxyBaTH METOJIaMH 1HTEPIIOJIALIII.

Ilpuknao 16. [na eusnauenHs memnepamypu 2OpiHHA NEHMAHY
(CsHyp) crouamky nuwemo pisuanmns ximiunoi peaxyii nosnozo
32OPAHHSA YIEI PEHOBUHU.

C5H12+8(02+3,76N2) = 5C0O,+6H>,0+30,08N-.

Busnauaemo monexynapuwy macy eoprouoi peuosunu (M=72),
KIIbKICMb MOJIEKYJI KOJHCHO20 3 NPOOYKMIB 320PAHHA | 3A2ATIbHY CYMY
MOJIEKYTL NPOOYKMIB 320PAHHS OOHIEI MOJIEKYIU 20PIOYOL PeuOoBUHU:
5C0O,+6H,0+30,08N, = 41,08. Omorce, npu cnano8anui 1 xke-moro
OaHoi  peuosuHu  3a  HOPMAIbHUX  YMO8  YMBOPHEMbCS
5x22,4=1142 m° CO,,  6x22,4=134,4M°  napie  H,O i
41,08x22,4=920,2 m° Ny, pazom 1168,8 M 2a30n00ibnux npodykmis
peaxyii., 3HAXO00UMO B8I0COMKOBUL BMICH 6 NEeHMAHI KAPOOHY I
ciopoceny:  M(CsHyp) = 72 amomni o0unuyi macu, KapOony mym
12x5 = 60 amommnux OOUHUYD macu. Omoice,
[/C]=60-100/72 = 83,3 %. Ananoeciuno, [H]=12-100/72 = 16,7 %. 3a
gopmynoro /. 1. Menoeneesa:

Qruew. = 339,4-83,3+1257-12-259-12 = 40656 «x/{orclke

Ilpu cnantosanni 72 ke (1 ke-mono) nenmany 6uoisAEMbCA
(Q,u2)viiicne = 40656 -72 = 2927233 x/{owc menaa. Taxum YUHOM,
cepeOoHil menioemicm npoOyKmie 20PiHHA CKIA0ae

Qeep. = 2927233:1168,8 = 2504,4 x/oclr’.

14 aA30my makuii menio8mMicm Mae OpieHmMoBHo (0us. maon.4
oooamky) npu memnepamypi 1700 °c llepwu  po3paxynok
nposooumo npu memnepamypi 1500 °C. Ilpu yiu memnepamypi
mennoemicm 1 m” azomy oopisnioe 2176,7 klloc, kapbon Oiokcuoy
3505,7 k/loc, napie 6oou 2781,3 kl[owxc. Bpaxosyouu 06’em KOIHCHO20 3
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npooykmie 20pinHsA 1 Ke-Moo NeHmauy, 3HAXOOUMO 3A2albHUlL
Menio8micm yux npooyKmis:
Q.,.-(1500) =920,2x2176,7+114,2x3505,7+134,4x2781,3 =
= 2777156,9 x/{xc.

Tax sk, ompumane 3navenns menuie 3a (Qsu.)visene HACMYRHUL
PO3PAxXyHOK nposooumo npu memnepamypi 1600 °c:

Q.,..(1600) =920,2x2335,5+114,2x3771,4+134,4x3004,2 =
= 2983585,5 x/{rc.

3 ompumanux 3HAYEeHb BUNAUBAE, WO HA PIBHUYIO 8
(2983585,5 - 2777156,9) x/loic npunadae 1600 — 1500 = 100°C. B
moui oce yac, piznuys midc (Qsu)oiiene | Qsue(1500) OopisHioe
(2927233 - 2777156,9). Omorce, Oiticna memnepamypa 2OpPiHHSL
NeHmMAauy 3a opmynor iHmepnoasayii CKIaode:

T.op = 1500+100(2927233 2777156,9)/(2983585,5 -
2777156,9) = 1572,7 °C, a6o 1845,7 K..

Ha BiaMiHy BiJ CHadlOBaHHSA NpU CTAIOMYy THCKY , BUOYX B
Teopii ropinHs (3aaaudi 18 ta 19 3 po3auty S 3aBIaHHs HA KOHTPOJIbHY
pO0OTY) PO3IIANAETHCS K CHATIOBAHHSA IPHU CTajIoMy 00’€Mi, KOJIH
OPOJYKTH TOPIHHS HE MaloTh 3MOTM MOLIMPIOBAaTUCA 1, OTKE,
BUKOHYBaTH po0OoTy. Tomy, mpu BHOYXY BUIUISETHCS 10JAaTKOBA
KUIBKICTh ~ TeIa,  sSKa  pO3pPaxoBYETbCd  3a  (HOpMYyJIOrO
AHg60xy = R-T-AN, ne R — yHiBepcanbHa rasosa crana, T-temneparypa
BUOYXy, AN - pI3HULSI MOJIB Ta30MOI0HUX MOPOJIYKTIB 3rOpSHHS 1
BUXIIHUX Ta30MOJI0HUX PEYOBUH MpPHU CHAIOBAHHI OJHOTO MOJIO
rOprOYoi PEYOBUHU. 3PO3yMUIO, IO TeMIleparypa BUOyXy Oiiblia 3a
TeMrepaTypy TOpiHHS. AJie 1Sl PI3HUILS 3€01IbIIOT0 HE MEPEBUILYE
10°C i Py BUKOHAHHI KOHTPOJBHOI pOOOTH MOKHA HE BHU3HAYaTU
JOJIaTKOBY KIJIBKICTh TeIUIa 1 TeMIeparypy BuOyxy. Came 3HauYCHHSIM
TeMrnepaTypu TOpIHHS, a He TeMmmepaTypu BHOYXy MOXHa

KOPUCTYBaTUCS JJIsI BU3HAYEHHS THUCKY BHOyxy. OcTaHHI

PO ' T6u6 2 nn.e.

BHU3HA4YA€THCS 3a GopMyIoro Py, =
TO 2N

P-D-
1e XN, .- CyMa MOJIIB NMPOAYKTIB 3TOPSHHS;
2N, p. - CyMa MOJIB PEAry0YuX pEUYOBHH.
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Ilpuxnao 17. [[na euznaweHHus MaKCuMaibHO20 MUCK)Y 6UOYXY
cymiwii nemmany 3 nogimpam (Ous. npukiao 16) cnouamky
PO3PAX08yEMO memnepamypy 20piHHA Yi€i peuogunu (Ous. npuxiao
16) i niopaxo8yemo cymy moinie npoOyKmie NOBHO20 320PAHHA OOHIEL
monekyau 2oproyuoi peuosunu: (5CO,+6H,0+30,08N, = 41,08) ma
cymy MO8 peazyouux npu UbOMY pevosum
(1CsH1,+80,+8-3,76N, = 39,08).  Jlani 3a mnasedenoro  suuye

Gopmynoro:

_ 101,3-1845,7-41,08
273-39,08

=719,9 xlla.

BUO

PO3AIJI 2. BUHUKHEHHS ITPOLHECY I'OPIHHSA
2.1. CamocnaiaxyBaHHS TOPHOYMX CUCTEM

BianoBiji HAa TEOPETHYHI MUTAHHA 3 I[LOTO PO3LTY (TTUTaHHS
20-28 3 po3ainy 4 3aBIaHHS HAa KOHTPOJIBHY poOOTY) Tpeba IIyKaTu y
NiapyYHUKaX, Hampukiaag y miapydauky [1l], Ha cropinkax 66—86.
[Ipu oMy Matepian miipydHUKa HE CIiJ] NEPEenucyBaTH JOCIIBHO.
HeoOx11H0 3acBOiTH MaTepiaj 1 JaTH BiANOBIIb CBOIMU CJIOBAMHM.

[Ipy BU3HAYEHH] 3MIHM MIBUAKOCTI TOPIHHSA PEYOBUHHU y MOBITP1
31 3MIHOI0 yMOB peakuii (3amadi 15 ta 16 3 po3auny 5 3aBIaHHs Ha
KOHTPOJIbLHY PO00TYy) TpeOa, KOPUCTYHOUHCh 3aKOHOM [IIIOYHUX Mac,
MOPIBHATU IIBUAKICTh peakuli Opy TOYATKOBUX Ta 3MIHEHHX
ymoBax. [Ipu oMy Tpeba mam’siTaTu, 10 MaKCUMAaIbHOIO IIBUIKICTh
peakiii  BBaXa€TbCcsl IMPU  CTEXIOMETPUYHUX  KOHIEHTpALIsX
pearylounx pEeYOBHMH, a KOHIIEHTpalis Tra3onoAiOHOT pPEYOBUHU Y
MOBITP1 MPOMOPIIHA TUCKY Y JIaHIi CUCTEMI.

Ilpuxnao 18. [[na eusnauenmHs 3MiHU UWBUOKOCMI 2OPIHHSI
Memauy y KUCHIO npu 30i1bWeHHI YO8iui MUCKY HEOOXIOHO CNo4amKy
Hanucamu PiBHAHHA XIMIYHOI peaKyil 2OPIHHA Memany )y KUCHI

CH4 + 202 = C02 + 2H20

I3 3akomy Oirouux mac, npuimaryu NOYAMKO8I KOHYEHmMpayii
peazyouux peyosuH 3a OOUHUYIO, WBUOKICMb peakyii npu
NOYAMKOBUX YMOBAX OOpIBHIOBAMUME: vi=k(Ix1?)=1k. Ananoziuno,
npu 30inbuleHHi Mucky (i NponopyiuHo KOHYeHmpayii peazyoyux
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peyosur) yoeiui: v2=k(2x22)=8k . Mani, volvi= 8k/1k=8. Omorce,
WBUOKICMb 2OPIHH MEMAHY NPU Ybomy 30inbuumscs y 8 pasis.

Temneparypy camocnanaxyBaHHs pe4yoBUMH (3agaya 29 3
PO3/1Ty 5 3aBJaHHS Ha KOHTPOJIbHY pOOOTY) HalluacTillle BU3HAYAIOTh
CKCIIEpUMEHTAJILHUM IIJIIXOM. AJie, HNpH HEOOX1JHOCTI, 1I MOXKHa
OpPIEHTOBHO BH3HAYUTH PO3PAXYHKOBUM IUISIXOM, KOPHUCTYIOUHCH
alpoOMaKCUMAIIMHAM METOJOM. MeToauKa TakKoro BH3HAYCHHS
HaBEJCHHS Yy MiIpyYHUKaX, Hanpukiaa [1], Ha cropinkax 83—85.

3 TeMmIepaTypor0 camocClalaxyBaHHS IIOB’f3aHa JIOMYCTHUMA
TeMIepaTypa HarpiBy TEXHOJIOTTYHOI NOoBepxHI (3aaaua 17 3 po3auny 5
3aBJaHHS Ha KOHTPOJIbHY po0Oo0Ty). MeTonuka ii BH3HAYEHHS TEX
HaBEJICHA Y MIApyYHHUKaX, Hanpukiaag [1], ctop. 85.

2.2. Camo3aiiMaHHA TOPIOYUX CUCTEM

BiamoBigal Ha TEOpPETHYHI MUTAHHS 3 ILOIO PO3ALTY (NMUTAHHS
29-36 3 po3auny 4 3aBIaHHS HA KOHTPOJIBHY poOOTY) Tpeba IIyKaTu y
NiIpyYHUKaX, HaAOpUKIan y miapy4dHuky [1], Ha cropinkax 87-103.
[Ipu npoMy Mmatepian HiApy4YHUKA HE CHIJ NEPErnucyBaTH JOCHIIBHO.
HeoOxi11HO 3acBOiTH Marepial 1 AaTH BIJANOBIAL CBOIMM clioBamu. B
IIbOMY 3K MIJPYYHUKY HABEJICHO METOJMKHU PO3PAXYHKY TEMIIEPATYpH,
IpU SIKIil BUHUKA€E caMOHArpiBaHHsS 1 4yac po3irpiBy J0 TEMIIEpATypu
camocnaiaxyBaHHs (cTop. 88-89), a TakoX po3paxyHKy TEOPETHUHOTO
fiomHOTO ynca (ctop. 93).

2.3. IIpumycoBe 3aiiMaHHSI TOPIOYUX CUCTEM

BiamnoBial Ha TEOpETHYHI MUTAHHS 3 ILOTO PO3ALTY (TMUTAHHS
37—44 3 po3ainy 4 3aBaaHHs HA KOHTPOJIBHY poOOTY) Tpeba mykaTu y
MiIpyYHUKaX, HAMIPUKIAL y maApydHuKy [1], Ha ctopinkax 104-121.
[Ipu oMy Matepian miApydHUKa HE CIiJ] IEPEnUcyBaTH JOCIIBHO.
Heo0x11H0 3acBOiTH MaTepiaj 1 JaTHU BiAMOBIAb CBOIMH CIIOBAMH.

MiHiManbHy €HEepris 3amajaloBaHHS CyMIIll TOPHYOro raszy 3
MOBITPSIM 3BHYAWHO BU3HAYAIOTh CKCIEPUMEHTAIBLHUM IIUISIXOM, alie
pyu HEOOXIMHOCTI il MOXKHA po3paxyBaTH 3a ampOKCHMAIlIHHUMU
dbopMyslaMu, BHUXOASYM 13 3HAYEHb HOPMAJIBHOI  IIBHAKOCTI
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MOIITUPEHHS TOIYyM s, a00 KPUTHYHOTO Tacsdoro miametpy [1 , cTop.

118-119].

PO3ALJ 3. PO3BUTOK ITPOLECIB I'OPIHHA
3.1. 'opiHHA mapora3oBux cymimieu

BiamoBimi Ha TEOPETHYHI MHUTAHHSA 3 I[LOTO PO3ALTY (TTUTAHHS
45-51 3 po3ainy 4 3aBIaHHS Ha KOHTPOJIbHY poOOTY) Tpeba 1IyKaTu y
NiIpy4YHUKaX, HAMPUKIAL y miapy4dHuKky [1], Ha ctopinkax 121-145.
[Ipu npoMy matepian NiApy4YHUKA HE CHIJ NEPENUCcyBaTHU JOCIIBHO.
Heo0x11HO0 3acBOiTH MaTepial 1 JaTU BIANOBIb CBOIMHU CIIOBaMH.

[Ipy BU3HAYEHHI BUAMMOI 200 MacOBOi IMIBUJKOCTI MOIIUPEHHS
MOJIyM s 32 3HAYEHHSAM HOPMAJIbHOI IIBUKOCTI MOMIUPEHHS MOIYyM s
Ta TpPU BUPILIEHHI 3BOPOTHUX 3aBlaHb (3amaya 37 3 pozauty S
3aBJaHHS Ha KOHTPOJbHY POOOTYy), Tpebda KOpPUCTYBAaTHUCS 3aKOHOM
KOCHUHYCY 1 3HAUE€HHSM MUTOMOI TyCTHHHM roproudoi cymimi [1,
ctop. 125]. Kputnunuii racsuuii giaMmetp 1 O€3MEUHHI AiaMeTp IpH
TOpIHHI CyMIiIlli, pO3PaxOBYIOThCS MO BIIOMHUX 3HAYEHHAX HOPMAJIbHOI
IIBUJIKOCTI MOUIMPEHHS TOJYM’sl TIO IIA CyMillll, TEMJIOEMHOCTI Ta
TEIUIONPOBIIHOCTI  CyMmiml 1 il MOYaTKOBOI TEMIIEpATYpH
[1, cTop. 130].

Bu3HaueHHsS KOHIIEHTpAIIHHUX MEX TMOIIMPEHHS TOJyM s TIPHU
CTEXIOMETPUYHHMX KOHIICHTpAIISIX pearyrouyux pedoBuUH (3amaudi 20,
21, 26, 28, 31-36 3 po3ainy 5 3aBIaHHS Ha KOHTPOJBHY POOOTY)
HaWYacTIillie MPOBOJIATH EKCIIEPUMEHTAIBHUM MUITXOM, aje IIpH
HEOOX1JHOCTI 11e MOX€ OYTH 3pOOJICHO 1 OTIEPATUBHUM PO3PAXYHKOM.
[Ipu 1mpoMy cmouyatky HEOOXIAHO HamucaTH PIBHAHHSA XIMIYHOT
peakilii TOPIHHS OJJHOTO0 MOJIO JaHOI PEYOBHUHM y KHUCHI (MOXHa 0e3
ypaxyBaHHs a30Ty IOBITps), 3HAMTH 3HAYEHHS CTEX1OMETPUYHOTO
Koe(ilieHTy mpu MoJeKyJi okcureHy (f) 1 3acTocyBaTH BIANOBIIHY
anpokcuMaiiitny  gopmyny  [1, ctop. 133].  BuchHoBok  mpo
HEOE3MEYHICTh JAaHOI CyMIllll MOXHa 3pOOUTH, MOPIBHIOIOYM AIHCHY
KOHIIGHTpALIIl0 TOPIOYOi PEYOBMHM Y TOBITPI 3 HUXKHBOIO Ta
BEPXHbOIO KOHIIEHTPALIMHUMM MEXKaMU TMOLIMPEHHS MOIyM sl s
JaHOi roprouoi pedoBuHH [1, ctop. 133].
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llpuxnao 19. Jlna e6usnauenns KOHYEHMPAYIUHUX — MedHC
NOWUPEHHS NOJAYM 'S NO CYMIWli NPonamy 3 NOGIMPAM, CHOYAMKY
NUULEMO DIBHAHHA XIMIYHOI peakyil 2OpIHHA NPONAH) V KUCHI
C3Hg+ 50, = 3CO, + 4H,0. B=5.
HKMIIIT = 100 : (8,684x5 + 4,679) = 2,08 % (06 emnux),
BKMIIIT =100 : (1,550x5 + 6,554) = 7,00 % (06 emnux).

ko 3amaHo CyMilll TOPIOYMX PEYOBHH, Tpeda BHU3HAYATH
KOHIICHTpAIlIiHI MEX1 MOIIMPEHHS MOJyM st OKPEMO IJig KOXHOI 3
HUX, TOTIM BHU3HAYaTH MOJIBHY YaCTKy KOXHOI 3 HUX Yy CyMIIIl 1
po3paxoByBatu 3a npuHiunoMm Jle-Illatense cymy couipHOrO
3HAQYECHHS, B K€ KOKHA 3 PEYOBHMH BHOCUTH YACTKY KOHIICHTPAIIHHOI
ME3K1, MPOMOPLINHY 1i MOJIbHIN YacTii. MoJibHA YacTKa BU3HAYAETHCA,
K BIJHOIICHHS KIJIBKOCTI MOJIB KOKHOI PEYOBUHHU JO 3arajibHOi
KUIBKOCT1 MOJIIB JlaHoi cymitri [1, crop. 137-138].

Ilpuxnao 20. Jlna 6usHaueHHs KOHYEHMPAYIUHUX — MedHC
NOWUPEHHS NOJAYM S N0 CYMIWE Nponany, 6ymauy i nogimps, 6 AKii
40 % (macosux) nponamy i 60 % (macosux) Oymamy, SUHAUAEMO
(ous. npuxnao 19) HKMIIII i BKMIIII ons nponany. Ilomim pooumo
me came ons1 oymany. CuHyg+ 6,50, = 4CO, + 5H,0. =6,5.

HKMIIIT (6ym) =100 : (8,684x6,5 + 4,679) = 1,64 % (06 emnux),

BKMIIII (6ym)= 100 : (1,550x6,5 + 6,554) = 6,01 % (06 emmux).

B 100 macosux wacmkax (nanpuxnao 100:2) cymiwi
s3naxooumscsa 40 e nponany i 60 2 6ymany. Moavha maca nponawy
cknaoae 3x12+8=44 2, a monona maca 6ymany cknadae 4x12+10=358.
B 40 2 nponany micmumucs 40/44=0,91 monie yici peuosunu, a 6 60 2
oymany - 60/58=1,03 monie O6ymany. Cyma monie ckradac 1,94.
Omoice, 8 3a2anvHill CyMIWI MOJBHA YACMKA NPONAHY CKAAOAE
0,91/1,94=0,47, a monvna wacmxka oOymany - 1,03/1,94=0,53. B
3A0aHIU CYMIWI:

100

= j— o ’
HKMIIIT O,47-100+ 053100 1,82 % (06 ’emnux),
2,08 1,64
_ 100 P
BKMIIIT 0.47-100 ) 053100 =6,44 % (06 'emHux).
7,00 6,01

I'pannuno  gomycThMa BHOyXOHeOe3leYHa  KOHIICHTpAIlis
roproYoi peYOBHMHM Yy TOBITPI (3amaya 26 3 po3aiay 5 3aBIaHHS Ha
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KOHTPOJBHY pPOOOTY) pO3pPaxOBYEThCSA 3a 3HAYCHHSIM HIDKHBOI
KOHIIGHTpaliiiHOI ~ Mexi1 momupeHHs mnoiaym’ss  [1, ctop. 153].
I'JIBK = K- HKMIIII.

3.2. BunapoByBaHHSI Ta rOPiHHA PiAMH

BigmoBimi Ha TEOPETHYHI MHUTAHHSA 3 I[LOTO PO3ALTY (TTUTAHHS
53-63 3 po3ainy 4 3aBIaHHS HAa KOHTPOJIBHY po0OTY) TpeOa IIyKaTu y
MiIpyYHUKaX, HAMPUKIAL y miapy4dHuKy [1], Ha ctopinkax 146-168.
[Ipy npoMy matepian NiApy4YHUKA HE CHIJ NEPENUucyBaTHU JOCIIBHO.
HeoOx11H0 3acBOiTH MaTepiaj 1 JaTH BiANOBIIb CBOIMU CJIOBAMH.

JlonyctuMa TeMmepaTypa HarpiBy TEXHOJIOTIYHOI MOBEpPXHI
(3amaua 17 3 po3ainy 5 3aBAaHHA Ha KOHTPOJIBHY pOOOTY), SIK BXKE
BKazyBajocsi Buie (ctop. 15), po3paxoByeThCs 3a 3HAUYCHHSIM
TeMIlepaTypu camocnaiaxyBanus [1, crop. 85].

['opaTh BracHe HE PIAWHM, a iX Mapy HAJ MOBEPXHEIO PIAWHHU.
Tomy BaJIMBO 3HATH YMOBHU MEPETBOPEHHSI PIIMHU B Map 1, 30KpeMa
TACK HACHUYE€HOI Tapud PpIAMHM 0OpH  PI3HUX TeMIeparypax
[1, ctop. 146-153]. Tuck HacWyeHOi MHapu 1HAWBIAYAIbHOI PIIUHH
PO3PaXyHKOBUM ILIIXOM BU3HAYAETHCS 32 CHEIIAIBHO0 HOMOTPaMOIO
(3amaua 23 3 po3ainy S 3aBJaHHS HA KOHTPOJIbHY poOOTY), HABEIEHOIO
y JOAATKy 1 B maApy4YHuKy [1, ctop. 147-149], 3a piBHsSHHSAM AHTyaHa
(3amawa 22 3 po3auly S5 3aBJaHHA Ha KOHTPOJBHY POOOTY)
[1, crop. 150-151], 3a PIBHSIHHSIM Kiaysiyca-Knaneiipona
[1, crop. 148], abo (HaWTOYHIIIMI METOJ) 3a JOMOMOTOK TaOJIHIb
TEpMOJAMHAMIYHUX BJIACTUBOCTEH (3a1aua 24 3 po3aily 5 3aBJaHHA Ha
KOHTPOJIbHY PO0O0TY), CKJIaA€HMX I BCIX MNPAaKTUYHO BaXKIHUBHUX
PIIMH 1 HaBEJAEHUX Yy NOAaTKy 2. JOCTaTHRO TOYHE 3HAYEHHS MPHU
IIbOMY 3HaXOJAUTHCS METOA0M iHTepmosii [1, ctop. 150].

Ilpuxknao 21. J[na euznaweHHs mMucky HACUYEHOL Napu OKMAHy
npu memnepamypi 80 °C  smaxooumo wyeii muck (P,) npu
memnepamypi, HauOIudICyiti 00 3a0aHoi, ane merHwiu 3a Hei (1, =
65,7 OC); P, = 100 mm pm cm. Ilomim — npu memnepamypi,
Hauoaudcuil 0o 3adawnoi, ane dinvwul 3a uei: (t; = 104 °C); P; =
400 mm pm cm. I3 3uHatiOeHUX 3HAYEHb BUNIUBAE, WO HA PIZHUUIO 8

(400 -100) mm pm cm. npunaoae 104—65,7 = 38,3 °C. B moii arce yac,
PI3HUYS MIdC NOMPIOHOIO MmemMnepamyporo i MeHWUM i3 3HAUOEHUX
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snauensv cknaoae 80 —65,7 =14,3 °c Omoice, OlUCHUU  MUCK
Hacuyenoi napu oxkmauny npu memnepamypi 80 °C 3a Gopmynoro
IHmMepnoaayii OOPIBHIOE:

Pyicn. = 100+14,3(400 - 100)/38,3 = 212 mm pm cm.

AHQJIOTITYHUM YHUHOM PO3B’S3YE€ThCA 3BOPOTHA 3ajjaya —
3HAXO/DKEHHSI TeMIepaTypu, MpU SKIM JOCATA€ThCS JTaHUM THUCK
HACHUYEHO] IapHu.

Akmo 3agaHo cymim piguH (3amadi 25 Ta 27 3 posaury 5
3aBJaHHS Ha KOHTPOJBHY POOOTY), TpeOa BpaxOBYBaTH iX B3a€EMHY
PO3UMHHICTb. sl piIMH, HEPO3UMHHUX OJHA B OJIHIM, 3arajibHUI
TUCK HAaCHUYCHUX TapiB JOPIBHIOE MPOCTIM CyMl THUCKIB HACUUYCHHUX
napiB 1HAMBIAYaJbHUX PIAMH 0Opu Lk temneparypl. ToOto, 3a
npukiaaom 21 Tpeba 3HalTH TUCK HACUYEHHX MapiB KOKHOI piANHU, a
NOTIM BU3HAYUTHU iX cyMy. PiniuHHU, 34aTHI JO B3a€EMHOI PO3YMHHOCTI
BHOCSITh B 3arajbHUIl THCK HACHUYEHUX IMAPIB YACTKY, IPOMOPLIINHY iX
MOJBHIM YacTll B CyMIIIl, NOMHOXEHIM Ha TUCK HACHYE€HOI MapH
[1, crop. 151]. Ot1xe, TyT nonepeaHbo Tpebda IIYKaTH MOJIbHY YacTKY
KOKHOI PIIMHYU B CyMillli (Ous. npuxiao 20).

Tuck Hacu4yeHol mnapu PIAMHU B TMOBITPl MNPONOPUIAHUI
KOHIIEHTpallli IuX NapiB B CyMilll napiB piAMHUA 3 TMOBITPsAM. THCK B
760 MM pT CT. O3Hayae, MO0 HAJ MOBEPXHEIO PIAWHU 30BCIM HEMae
NOBITPs, a € TiNbKKM mapu. OTXe KOHIEHTpalll MapiB PIAUHU Y
noBiTpi (B 00 €MHUX BIJICOTKaX) MOKHA BU3HAYWUTH, MOMHOKHUBIIU
TUCK 11 Hacu4yeHoi napu Ha 100 1 MOAITMBIIM HOTO HA 3arajibHUN TUCK
(mpu 3acTOCyBaHHI B SIKOCTI OJIMHHIb BUMIPY MM PT CT. - Ha 760)
[1, ctop. 152]. 3BopoTHa 3agaya — 3HAXOKEHHS THCKY HAaCHUUYCHUX
napiB Ipu 3aJaHii KOHIIEHTpalli WX MapiB — PO3B’S3YEThCA MPHU
MHOYKE€HH1 KOHIIEHTpallii (B 00’€MHHX BIJICOTKAaX) Ha 3arajJlbHUN THUCK 1
ninend1 Ha 100.

Temneparypa, mpu SKid Ha TOBEPXHEID PUIMHU JIOCSATAETHCS
KOHIICHTpAIlisl ii mapiB, sKa JOPIBHIOE HIDKHINA KOHIIEHTpAIUHIN Mexi
MOLIMPEHHSI TOJIyM sl TAHOT PIIMHU € JJIs1 HET HIKHBOIO TEMIIEPaTyPHOIO
Mesxero notmperHs noaym’st (HTMIIIT). Ananoriyauii 3MicT Mae BEpXHs
mexa (BTMIIII). st Toro, mo6 3uaiitu HTMIIIT 1 BTMIIII (3amaui 28,
35, 36 3 po3auty S5 3aBIaHHS Ha KOHTPOJIbHY pPOOOTY), CHOYaTKy
HEoOXiTHO Bu3HauuTH i1 jAanoi piguan HKMIIT ta BKMIII
(muB. mpukian 19). TloTiM, Mo MMX 3HAYEHHSX 3HAWTH THCK HACHYEHUX
nMapiB Ha HIDKHIA Ta BEPXHIM KOHIIEHTpaIlliHMX Mexax. | mami, 1o
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3HAYEHHSX THUCKY 3a JIOLIOMOTOK  TaOnMill  TEPMOJMHAMIYHHUX
BJIACTUBOCTEH, TEMIIEpATypH, MPH STKUX TAKUN TUCK PEeaTi3y€eThCs.

llpuxnao 22. J[na eusnauennsa HTMIIII ons emunosoco chupmy
(emaHony) nepui 3a 6ce NUWEMO DIBHAHHA 2OPIHHA Yi€i piOuHU
(mooicHa e 6 nosimpi , a 6 kucui): CoHgO+30,=2C0,+3H,0. B=3.
3naxooumo HKMIIII (Ous. npuxnao 19):

HKMIIIT =100 : (8,684x3 + 4,679) = 3,25 % (006 emnux).

Ilpu yiu KoHyempayii MuUCK HACUYEHOI napu emauosy
oopieuioeamume P, ,.=3,25x760:100 = 24,7 mm pm cm. 3 mabauyi
MepMOOUHAMIYHUX eracmusocmell (0odamox 2) Haubaudxicui 01
Ub020 3HaueHHs (ous. npukiao 21):

P ., = 10 mm pm cm. npu memnepamypi t,, = -2,3 °Ci
P ;=40 mm pm cm. npu memnepamypi t; = 19 °C

Ha pizuuyro 6 (40 -10) mm pm cm. npunaoae 19+2,3 =21,3 °c
Piznuys mioie nompionum muckom i MeHwUM i3 3HAUOEHUX 3HAYEHb
cknaoae 24,7 —10= 14,7 mm pm cm. Temnepamypa, npu sKiui yetl
muck peanizyemocs, i € HTMIIII:

HTMIII = -2,3+14,7x21,3:( 40-10 )=8,1 °C.

['pannyHo gomycTuMa BUOyXOHeOe3MedHa KOHIIGHTpAIlis s
napiB piidH y MOBITpI (3amaua 26 3 po3auly S5 3aBaaHHA Ha
KOHTPOJIbHY POOOTY), 3HaXOJUTHCI TaK caMo, K 1 JJISl Ta30MO10HUX
pevoBHH (auB. cTop. 17).

JIns BU3HAUEHHSI CTYINEHIO HEOE3MEeYHOCTI MapiB JaHOI PIAUHU
a00 cyMmiuIl piauH Npu NeBHIN Temmeparypi (3aaadi 31 ta 32 3 po3aiuny
5 3aBIaHHS Ha KOHTPOJBHY POOOTY) BUKOHYIOTHCS i, MPAKTUYHO
aHaJIOTIYHI oOmMMcaHUM B npukiagax 21 Ta 22. 3 Tabnuil
TEPMOJMHAMIYHUX BJIACTUBOCTEH I1HTEPIIOJAIIEI0 BU3HAYAIOTH IS
JaHOI TeMIlepaTypu TUCK HACUYEHOI Mapu piauHHU, a00 YaCTKy THUCKY
HACUYEHOI Mapu JaHoi piAuHU y cymimn piguH. [loMHOXKUBIIM Tiel
trck Ha 100 1 moginuBIu Ha 760, 3HaAXOAATH AIMCHY KOHIIEHTpaIiio (B
00’€MHHUX B1JICOTKaX) MapiB KOXKHOT 3 PIJIUH y CyMilIl iX 3 MOBITpsM. 3
PIBHSHHS XIMIYHOI peakilii TOpiHHS IS KOXKHO1 3 PiJIMH 3HAXOJSTh
crexiomeTpuunuit koedimieHnt 1 HKMIIIT ta BKMIIII ans xoxHO1 3
pinuH. [lopiBHIOIOUM OTpUMaHI 3HAYEHHS AIMCHOI KOHIIEHTpAIlli,
HKMIIIT ta BKMIIII [1, cTop. 132-133], MoxkHa 3p0OUTH NTEPBUHHUIMA
BUCHOBOK TIPO CTYIIHb MOXKEXKOHeOe3meuHocti. Skmio miiicHe
3HAYCHHS KOHIIEHTpaIli mapiB BUSBIAE€TbCS HuKIUM 3a HKMIIII,
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Tpeba BpaxyBaTu Ie ¥l KOoe(DIIEHT OE3MEeYHOCTI, TOOTO BHU3HAYUTH
I'/IBK.

BaxauBuM IMOKa3HMKOM TOXKEKOHEOE3NEYHOCTI PIAUMHU € 11
TeMmIeparypa crnaiaaxy. Po3paxyHKOBHM MIUIAXOM il BU3HAYarOTh
(3amawa 30 3 posnuty S5 3aBAaHHA Ha KOHTPOJIBHY poOOTY), B
OCHOBHOMY KopucTyrouuch 3HaueHHs M HTMIIII (ctop. 18 1 npukian
22), abo ¢opmynoro Enes. B mimpydHuky [1, cTop. 154-158]
HABEACHO X1J] TAKOT'O PO3PaXyHKY SIK JUIS 1HAWBIAyalbHUX PIIWH TaK 1
TS X CyMIIIeH.

BaxnuBuMU  XapaKTepUCTHUKAMH IHTEHCUBHOCTI BUTOPSIHHS
PIIMHM € JIiHIMHA Ta MacoBa IIBUJKICTh BUTOpsHHS. Po3paxyBaru
Oynb-siky 3 HUX (3amada 38 3 po3ainy S5 3aBAaHHA Ha KOHTPOJBHY
po00TY) MOXKHA, KOPUCTYIOUNCH 3HaYeHHAM 1HII01 [1, cTop. 160] .

3.3. I'opiHHSA TBepaANX PeYOBUH

BiamoBial Ha TEOPETHYHI MUTAHHS 3 ILOTO PO3ALTY (TMUTAHHS
64—67 3 po3ainy 4 3aBAaHHs HAa KOHTPOJIbHY po0OOTY) Tpeba miykaTu y
HiIpyYHUKaX, HAMPUKIAL y miapy4dHuKy [1], Ha ctopinkax 168-179.
[Ipn npoMy Mmatepian HiApy4YHUKA HE CHiJ NEPErnucyBaTH JOCIIBHO.
Heo0x11H0 3acBOiTH MaTepiaj 1 JaTU BiAMOBIAb CBOIMH CIIOBAMH.

Ha BigMiHy BIJ BUTOpSIHHS PIJIUH, NPU BUTOPSHHI TBEPIUX
pEUOBHMH, KpiM JIIHIKHOI Ta MacoBOi IIBHAKOCTI BHUTOPSHHS,
PO3paxOBYIOTh IIIe¢ TIPUBEACHY MAacOBY IIBHUJKICTh BUTOPSHHSI.
Po3paxyHok Oyap-ikoi 3 HUX BeJWuMH (3agaya 39 3 pozauty 5
3aBJAaHHS HA KOHTPOJbHY pOOOTYy) 3pO3yMUIMM 13 BU3HAUECHHS IHUX
noHsATh [1, crop. 177-178] .

3.4. I'opiHHA NUJIONOBITPSIHUX CyMillei

BiamnoBial Ha TEOpETHYHI MUTAHHS 3 ILOTO PO3ALTY (TMUTAHHS
68—72 3 po3auty 4 3aBJaHHS Ha KOHTPOJIbHY po0OTY) Tpeba IyKaTu y
NiIpyYHUKaX, HAMPUKIIAL y miapydHuKy [1], Ha ctopinkax 180-187.
[Ipu npoMy MaTepian HiApy4YHUKA HE CJ1J MEepPEnucyBaTU JTOCIIBHO.
Heo0x11H0 3acBOiTH MaTepiaj 1 JaTHU BiAMOBIAb CBOIMH CIIOBAMH.

["opiHHS aepo30i110 B TEOPIi PO3TIAIAETHCS K aHAJIOT TOPIHHS
raziB. Aje, Ha BiAMIHY BiJ OCTaHHBOTO, IPH TOPIHHI aAEPO30JIIO
BEIIMKE 3HAYEHHS Mae€ Tiepejada Terjia BHUIPOMIHIOBAHHAM 1,
noB’si3aHa 3 IUM, CTYMiIHb MoApiOHeHocTi Marepiany. CTyIiHb
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noApiOHEHOCTI Tpeba BpaxOBYyBaTH npu BU3HAYCHHI
KOHIICHTPALITHUX MEX TMONIMPEHHS MOJIyM’s MO MUJIOTOBITPSHUX
cymimax (3amaui 33 Ta 34 3 po3auly 5 3aBAaHHS Ha KOHTPOJIBHY
poboty). BiamoBigHi QopMynau s po3paxyHKYy HaBeACHI Yy
nigpyynukax [1, crop. 185-187].

PO3ALJ 4. OHIHKA ITOXEXO- TA
BUBYXOHEBE3IIEUYHOCTI PEHOBHUH I MATEPIAJIIB

BiamoBimi Ha TEOPETHYHI MHUTAHHSA 3 IILOTO PO3ALTY (TTUTAHHS
(3—-87 3 po3ainy 4 3aBAaHHs HAa KOHTPOJIbHY po0OOTY) Tpeba IyKaTu y
NiIpyYHUKaX, HAMpUKIaL y miapyyHuky [1], Ha ctopinkax 189-300.
[Ipu nboMy MaTepian Hiapy4YHUKa HE CIij NMEepernucyBaTH JOCIIBHO.
HeoOx11H0 3acBOiTH MaTepiaj 1 JaTH BiANOBIb CBOIMU CJIOBAMHM.

[Ipaktnuni 3aBnanHs (40-49 3 po3auny S5 3aBmaHHS Ha
KOHTPOJIbHY po0OOTy) BUMaratoTh 3HaHHS OCHOBHMX KJIACIB TOPIOUMX
opraquHI/IX PEYOBHH 1 MOXYTh OyTH BHUKOHAHI IICIS 3aCBOEHHS
IpUHAWMHI MUTaHb OYJIOBH Ta HOMEHKJIATypH KOKHOTO 3 KJIACiB.

PO3JLJ 5. MIOXKEXKA TA I PO3BUTOK

BiamnoBizal Ha TEOpPETHYHI MUTAHHS 3 ILOTO PO3ALTY (TMUTAHHS
88-98 3 po3mainy 4 3aBaaHHsS HA KOHTPOJIBHY poOOTY) Tpeba mrykaTu y
NiIpyYHUKaX, HAMPUKIAL y miapydHuKky [1], Ha ctopinkax 301-355.
[Ipu oMy Matepian mipydHUKa HE CIiJ] NEPEenucyBaTH JOCIIBHO.
Heo0x11H0 3acBOiTH MaTepiall 1 IaTH BiANOBIIb CBOIMH cioBaMHu. L1
MUTaHHS CTOCYIOThCA Kkiacudikamii moxkex [1, crop. 301-304],
MOoKeXHOTo  HaBaHTaxkeHHs [1,  crop. 305-308], ocHOBHHX
napameTpiB, 10 XapaKTepu3yloTh PO3BUTOK moxkexi [1, ctop. 308-
314], ocobmuMBOCTE PO3BUTKY MOMKEXK PI3HOTO TUIY HA BIAKPUTHX
npoctopax [1, ctop. 314-329] ta B oropokenHi [1, crop. 329-343], a
TaK0>X OCHOB TEIIOBOI Teopii 3atyxanHus [1, crop. 343-355].

[IpakTr4Hi 3aBAaHHS 3 [ILOTO po3aLTy (3amaui 50-57 3 po3ainy 5
3aBJaHHS Ha KOHTPOJIbHY POOOTY) 31€0UIBIIOT0 BUKOHYIOTHCS 32
HaBEJACHMMM B MiApyYHHUKax (auB. ab3ail, pO3TAIllOBAaHUM BHIIIEC)
EMITIPUYHUMU Ta alPOKCUMAIIHHUMU (POopMyTIaMHu.

PO3A1J1 6. MEXAHI3MMU ITPUIIMHEHHSA I'OPIHHA

BiamoBigal Ha TEOPETHYHI MUTAHHS 3 ILOIO PO3AiNY (MUTAHHS
99-108 3 po3niny 4 3aBaaHHS Ha KOHTPOJIBHY po0OOTY) Tpeba mrykaTu
y TMipyYHUKaX, HAPUKIaa y miapydnuky [1], Ha cropinkax 356—409.
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[Ipu nboMy MaTepian HmiapydYHUKa HE CHiJ TepernucyBaTH JOCIIBHO.
Heo0x11H0 3acBOiTH MaTepiaj 1 JaTH BiAMOBIIb CBOIMH CIIOBAMH.

[IpakTruHi 3aBHaHHS 3 ILOTO PO3AUTY BUMAraloTh JIOT1YHOTO
PO3yMIHHS BU3HAYEHHS BIJMOBIIHOI BEJIMYHUHH 1 3HAHHS OCHOB TEOPIi
TOPIHHS, PO3MJISTHYTUX Y HOMEPEAHIX PO3/LIaX.

PO3/ILJ1 7. MPUKJAIU BUKOHAHHSA KOHTPOJIBHOI
POBOTH

BapianT Ne al
Iuranns 23. fBume kartamizy. Ilo3uTHMBHHMII 1 HEraTUBHUM,
TOMOT€HHUH 1 F€TepOreHHUI KaTai3. MexaHi3M Jiii KaTaii3aTopis.

Bigmosias.

Karanizatopamu  Ha3MBaKOThCA  PEYOBUHH,  ....... 1 Jam,
KOHCIIEKTYIOUM a00 OOTOBOPIOIOYM CBOIMHU CJIOBAaMH BIJOMOCTI TIPO
KaTaji3aTopy 3 000B’I3KOBOIO BiAMOBIIII0 HA ITOCTABJICH] ITUTAHHS.

3 HOBOI CTOPIHKHM.

Iuranna 69. ['opinHs aeporento. Temeparypa craiaxyBaHHS.
Temneparypa thinHs. [loaBiiiHu, NOTpiIMHUK 1 T. 1. BUOYX MpHU
TOpIHHI aepOTeIo.

Biamosizs.
AeporerieM Ha3WBAEThCSA TMHJI, SKWAW 3HAXOIWUTBCS Yy CTaHl
ocaiy........ 1 1ati, KOHCIEKTYI0Ur ad0 0OTOBOPIOIOYM CBOIMHU CJIOBaMU

B1JIOMOCTI MPO aeporeib 3 000B’A3KOBOKO BiANMOBIAAI0 HA MOCTaBJICHI
MATAHHS.

3 HOBOI CTOpiHKH.

Po3paxynkoBa 3agaua 100. Po3paxyBaTu KpaTHICTb 1 Ta30BMICT

. 3 . . 3

MMHU, 0 yTBOpWiaca 3 5 M~ po3uMHY MIHOYTBOproBada 1 200 M
MOBITPSI.

Bignosiae

3aransHUM 00°eM ImHH ckaamae V, = 200 + 5 =205 Mo,
Kparnicts minu gopisnioe K; = 205 : 5 = 41.
I"azoBmicT miHu B, =5 : 200 = 0,025
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3 HOBOI CTOPIHKH.
Po3paxyHnkoBo-Teoperndna 3agaya 58.37.

JJ1s1 mpomiJIoBOro cMpTy BCTAHOBUTH IO JTOBITHUKAX

-arperaTHUl cTaH, (PI3UMKO-XIMi4YHI BJIACTUBOCTI 1 CTPYKTYpPHY
dopmyay;

-TOKCUYHICTh PEYOBUHU 1 MPOIYKTIB i1 3rOPSIHHSA;

-3ac00u, MPUJATHI JJI TaCiHHS MPU FOPiHHI II€1 PEYOBUHH.

Pospaxysaru:

-Koe(II1€HT TOPIOYOCTI;

-TeMIIepaTypy cnaiaxy;

- HID)KYY TEIUIOTY 3TOpaHHS;

-TeMIepaTypy TOpIHHS; TEMIEPATypHI MEX1 MOLIIUPEHHS
MIOJTYM S1;

- CTEX1IOMETPUYHY KOHIIEHTPAIIO;

-TeMIepaTypHl MEX1 NOIIUPEHHS MOJYM sI, BACOTY MOJIYM sl.

Bigmosiae.

[TponuoBuii cnupT — l-mpomanoJ npu HOPMaJIBHUX YMOBax
ABJsie CO0OI0 PpiAWHY, JIETHIly 3a BOJY 1 B BOJl PO3UYMHHY.
Temneparypa xuminnst 97,8 °C. o xiMiYHHX BIACTHBOCTSIX — L€
TUTOBUY MPEICTABHUK OPTaHIYHUX CIHPTIB, IPU OKUCHEHHI CIIOYATKY
YTBOPIOE aJbJIETi]l, MOTIM MPOMAHOBY KHUCIOTY 1 Jani KapOoH
nBookcuy Ta Boay. CrpykrypHa dopmyna: CH3CH,CH,OH.
[IponimoBuii cnupT — pedoBHMHA MayoTOoKcuyHa. Ilpu mnoBHOMY
3ropaHHl yTBOpPIOE€ KapOOH JBOOKCHI Ta Boay. lIpum HeBenmukux
KOHIIEHTpALISIX MPOAYKT 3rOpaHHs — KapOOH JBOOKCHUJ TOKCUYHOCTI
HEe crpuuuHse. ['acuTu ropiHHs MPOMUIOBOTO CIUPTY MOXKHA BOJOIO,
M1HOIO, BOTHETaCAYMMHU MOPOIIKAMHU.

Koedinient roprouocti K=3x4 +8 -2 = 18.

Temneparypa cnasnaxy 3a ¢opmyJioro

t. =t..-18~+/ K =97,8-18+/18 = 20,4 °C.
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Hux4ay Temiory 3ropaHHsi poO3paxOBYEMO 3a METOJOM
MeHnneseena.

MoJgekyasipua maca M = 3x12 + 8 + 16 = 60. Bmicr B
peuoBuHi kKapoony 36x100:60=60,0 %, riaporeny 8x100:60=13,3 %,
okcureny 16x100:60=26,7 %.

3a bopmynoro Meneneena:

Q. = 339,4x60,0 + 1257x13,3 — 108,9x26,7 -25x9x13,3 =
31182,0 x/Ixx/kr, a6o 31182,0x60 = 1870920,0 kI>K/Kr-M0Ib.

006’eM NPOAYKTIB NOBHOIO 3rOPSIHHA 1 KI-MOJIIO MPOIMIJIOBOTO
CIIUPTY IPU HOPMAJbHUX YMOBAX 3 PIBHSIHHS TOPIHHS

C3HgO + 5(0; + 3,76N,) = 3CO, + 4H,0 + 18,8N,  mopiBHIO€

V, . =22,4x(3+4+18,8) = 577,9 M /kr.

TerwoBmicr 1 m° CyMIILI MPOYKTIB TOPIHHS

1870920,0 : 577,9 = 3237,4 xJIx/ m".

3 Tabnuill TETUIOBMICTY rasiB (Tabm..4 aoaaTky) HPUOIM3HO
. : : 0
TaKWAW TETJIOBMICT a30T Mae npu temmneparypl 2200 “C. BpaxoByrouu,
I[0 CyMIII Ta3iB TakWil TEIUIOBMICT OyAe MaTh Npu MEHIIN

TeMneopaTypi, JUIsl TIEPIIOTO PO3PaXyHKY OOHMpaeMO TemIepaTypy B
2000 "C.

B TakoMy Bumagky s NOPOAYKTIB 3ropsiHHSA 1 Kr-Mois
MPOIIIOBOTO CIUPTY 3arajibHUM TETUIOBMICT CKJIAJAE:

Q2000= 3x22,4x4847,8 + 4x22,4%x3928,5 + 18,8x22,4x2979,9 =
1932611,3 k/Ix,

o0 OUIbIlIe PO3paxoBaHOTO BuIe HiicHOTO Q. s apyroro
po3paxyHKy obupaemo temneparypy B 1900 °C:

Qio00 = 4x22,4x4579,7 + 5x22,4x3693,5 + 22,56x22,4x2818,2
= 1825493,8 x/Ix.

3a ¢opMmysol I1HTEpPHOJALIl JilicCHA TeMIepaTrypa TOpPiHHSA
CKJIAJIaE:

_ 1900 + (2000-1900)(1870020,018254938) _ 1945 40

t.:
AICH 1932611,3 -1825493,8

Jnsg  po3paxyHKy KOHIEHTPAWIMHUX MeK TMOINUPEHHS
MOoJIyM’sl KOPUCTYEMOCH 3HAYEHHSIM [3 3 HABEJACHOTO BUIIE PIBHSIHHS
XIMI9HOT peakiiii TopiHHs (5).
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HKMIIII = 100 : (8,684x5 +4,679) = 2,1 %;
BKMIIII = 100 : (1,550x5 + 0,560) = 12,0 %.

BpaxoBytoun, 1o B 100 M° MOBITPsL 3HAXOAUThCA 21 M° KHCHIO,
a  CHIBBIJHOIICHHS  MPOMUIOBOTO  CHOUPTY 1  KHUCHIO  TIpH
cTeXioMeTpUYHIli KOHIIEHTpaIlll CKIaJa€, 3T1IHO PIBHSIHHS XIMIYHOI
peaxiii rogiHHﬁ, 1:5, no mmux 100 M noBiTpss Tpeda godaTu
21/5=4,2 v" mapiB TPOIMIJIOBOrO CHHPTY, TOOTO cTeXioMeTpPU4YHA
KOHIIEHTpaIlis ioro B moBiTpi craHoButuMe 4,2x100/104,2 = 4,0 %.

Jlnst po3paxyHKy TeMIepaTypHUX MeK MOIIMPEHHS MOJym’si
CIIOYaTKy 3HAXOJMMO THUCK HACHYEHOI Mapu MPOIIIOBOrO CHUPTY Ha
HWKHIN Ta BEPXHIN KOHLIEHTPAIIMHUX MEXKaX:

Ha HkHIN: P =760 x 2,1 : 100 = 16,0 MM pT CT.;
Ha BepxHiil: P =760 x 12,0 : 100 =91,2 MM pr cT.
3 Tabnuil TEPMOJIWHAMIYHUX BJIACTUBOCTEH JJIA MPOMIJIOBOIO
CIIUPTY TUCK HACUYCHOI Mapy CKJIAJIaE:
10 Mm pTcTt  1pu Temneparypi 14,7 °c;
40 MM pT cT  mpu Temnepatypt 36,4 0C;
100 MM pT cT  mpu Temmeparypi 52,8 °C.
3a METOUKOIO IHTEPHOJISILIII:
HTMIIII = 14,7 + (16,0 — 10) (36,4 — 14,7) : (40 - 10) =
19,0 °C;

BTMIIII = 36,4 + (91,2 — 40) (52,8 — 36,4) : (100 — 40) =
50,4 °C.

Bukopucmana nimepamypa

1. €narin T'.l, Hlxapadbypa M.I'., Kpumrane M.A.,
Tumenko O.M. OcHoBU Teopii PO3BUTKY 1 MPUIHUHEHHS TOPIHHA. -
UYepkacu: UlIIIb, 2001. — 448 c.

2. llerpoB A.A., banean X.B., Tpomenko A.I'. Oprannueckas
xumus, WM3-Bo “Bricmas mkoima™, M. — 1965. - 493 c.

3. bapatoB A.H. u np. IloxkapoB3phIBOOIMACHOCTh BEIIECTB U
MaTepuajgoB U cpeAcTBa ux TyueHus: CrpaBoyHoe u3nanue. — M.:
Xumus, 1990. — xuwura 1. 496 c.
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4. bapatoB A.H. u ap. IloxkapoB3pbIBOONACHOCTh BEIIECTB U
MaTepuajoB U cpeicTBa ux TymeHus: CrnpaBouHoe uzaaHue. — M.:
Xumus, 1990. — xkaura 2. 384 c.

5. €narin I'. I., llIkapadypa M. I'., Tumenko O. M. MetoauuHi
BKa31BKU [IJI1 BUKOHAHHSA KOHTPOJBHUX POOIT 3 aucumiuiia “Teopis
PO3BUTKY 1 TPUNUHEHHA TopiHHA ~ Ta ‘““TeopeTwdHi OCHOBU
MOXKE)KOBUOYXOHEOE3MEUHOCTI”  cilyxadyaMud  3a04HOi  dopmu
HaBuaHHs.. — Yepkacu: Uepkacbkuil IHCTUTYT MOXKEXKHOT O€3IMEKH 1M.

['epoiB YopuooOwuis, 2006.

BapianT Ne a2

IMuranns 86. Opraniudi KUCJIOTH 1 iX 1ox1JHI. ETepu Ta ectepu
(mpocri 1 ckiaaHi edipu). BracTuBocTi, moxexHa HeOe3meKa.

Bignmosias.

OpraHiyHUMHU KHUCJIOTAaMHU HAa3UBAIOTHCSl OpTraHivyHl CIOIYKH, SKi
MICTATh Yy CBOEMY ckiaal kapOokcwibHy rpyny —COOH. 3a
CUCTEMAaTUYHOI HOMEHKJIATYpOl0 1X Ha3BU OyaylTh, Ha3WBalO4H
BYIJICBOJICHb 3 THM K€ YKMCJIOM aTOMIB KapOOHY, JI0Jal0uM 0 Ha3BU
me oauH cydikc ,o0Ba’ 1 clIoBO Kuciotra. Hampukian,
CH3;CH,CH,COOH - OyranoBa kuciora, CH3;CH,CH=CHCOOH -

2-TIEHTEHOBA KUCJIOTA. ..... 1 T.]I.
3 HOBOI CTOpIiHKH.

Iutanna 100. Knacudikaiisi BorHEracHUX 3aco0iB Ta OCHOBU
iX BUOOPY Y KOHKPETHINA CUTYaIi.

Bignmosiae.

BorueracHumu 3aco0amMy Ha3MBaIOTHCS PEUOBUHU 1 MaTepialiu,
K1 BBOJSTHCS OE€3MOCEPENHBO y 30HY TOPIHHS 1 CTBOPIOIOTH YMOBHU
IU1st npuniuHeHHs ropinHs. Kinacudikariiis Takux 3aco01B TPOBOAUTHCS
3a JBOMa O3HAaKaMU: 3a arperaTHUM CTAaHOM 1 3a MPEBATIOYUM
MEXaHi3MOM Jii. 3a arperaTHUM CTaHOM.....  ........ 1 j;ani,
KOHCIIEKTYI0YM a00 OOTOBOPIOIOYM CBOIMHU CJIOBaMU TUTAHHS
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Kiacudikailii Ta OCHOB BHOOPY BOTHETACHOTO 3ac00y y KOHKpPETHIN
CUTYyaIIii.

3 HOBOI CTOPIHKM.

Po3paxynkoBa 3agaua 101. Bkazatu 10 SKOro kiacy CHOJYK
BITHOCUTBHCA 4-eTHI-3-OKTeHOBa KucioTa. HaBectm 1i CTpyKTypHY
dbopmyiy.

Bignmosiae

4-ETnn-3-0KTE€HOBA KMCIIOTA BITHOCUTHCS 10 KJIacy
HeHacuueHUX (onediHoBUX) KHCIOT. Ii cTpykTypHa dhopmyna:
CH3CH2CH2CH2C|:CHCH2COOH
CH;3;CH;,
3 HOBOI CTOPIHKM.

Po3paxynkoBo-TeopeTnuHa 3agaua 58.38.

Iuranna 60.14. [(na eTUJIAlEeTATY BCTAHOBUTHU MO
JIOBITHUKAX

-arperaTHUl CTaH, (PI3UKO-XIMIYHI BJIACTUBOCTI 1 CTPYKTYpPHY
hopmyay;

-TOKCUYHICTh PEUOBUHU 1 MPOJYKTIB ii 3rOpsIHHS;

-3ac00u, MPUJATHI IJI TaCiHHS MPU TOPIHHI I1€1 PEYOBUHH.

Po3zpaxyBaru:

- KOe(DIIIEHT TOPIOYOCTI;

-TeMIepaTypy cnajiaxy;

- HIDKYY TETUIOTY 3TOpPaHHS;

-TeMIepaTypy TOpIHHS; TEMIEpATypHI MEX1 MOUIUPECHHS
MOJTYyM S1;

-CTeX10METPUYHY KOHIIEHTpAILil0;

-TeMIepaTypHI MEX1 MOIIUPEHHS MOJIyM sI, BUCOTY TTOJIYM sl.

Bianosiasb.

ETunanerar mpu HOpMaJIbHUX YMOBAaX SIBJIsi€ COOOIO PiAUHY,
JIeTIly 3a BoAY 1 B Bojl Hepo3unHHy. Temmnepatypa kuminHs 77 °C.
TaGnuune 3HaueHHs Temmeparypu cmaiaxy (-3°C), To6To
BITHOCUTBCA 10 JIETKO3aMMHUCTUX piauH. 110 XIMIYHMX BJIACTHBOCTSX
— 1Ie€ TUIOBHUM NPEIACTABHUK CKIAJAHUX €(ipiB (€TepiB) HACHUCHUX
kucinor. CrpykrypHa ¢opmyaa: CH;COOCH,CHj. Etunanerar —



33

pEUOBHMHA CEPEIHBOT TOKCUYHOCTI. [Ipn mMOBHOMY 3ropaHHi yTBOPIOE
KapOOH JABOOKCHJ Ta Boay. IIpy HEBETWMKHX KOHIICHTpAIlisiX KapOOoH
JBOOKCHJT TOKCHUYHOCTI HE CHPHUYHMHSE, OTKE MPOIYKTH ITOBHOTO
3TOPSIHHSL €TUJIAETaTy HE TOKCHYHI. ['acUTHU TOpiHHS eTuialeTaTy
MO>KHa PO3MUJICHOIO BOJOI0, MIHOIO, BOTHEraCIYUMU MOPOIIIKaAMHU.

KoedgiuienT roproyocti K= 4x4 + 8 —2x2 = 20.

TemmnepaTtypa cnanaxy 3a GopmMmysior

t. =t -18~+/K =77-18~/20 = -4 °C.

Huk4yy TemioTry 3ropaHHsi po3paxOBYeEMO 3a METOJOM
Menneineena.

Monekynsipia Mmaca M = 4x12 + 8 + 2x16 = 88. BmicT B
peudoBuHi KapOoHy 48x100:88=54,5 %, riaporeny 8x100:88=9,1 %,
okcureny 32x100:88= 36,4 %.

3a dhopmynoro MeHaeneena:

Q.= 339,4x54,5 + 1257x9,1 — 108,9x36,4 -25x9x9,1 =
23924,5 xJIx/kr, abo 23924,5x88 = 2105356 xJ>k/Kr-mob.

O0’eM MPOJYKTIB MOBHOTO 3rOPsIHHS | Kr-mMoJIl0 eTuianerary
IpU HOPMaJIbHUX YMOBAaX 3 PIBHSHHS TOPIHHS

C4H802 + 5(02 + 3,76N2) = 4C02 + 4H20 + 18,8N2
JIOPIBHIOE
V, . =22,4x(4+4+18,8) = 600,3 m/kr.
TerwoBmicr 1 m° CyMilI TPOIYKTiB TOPIHHS

2105356:600,3 = 3507,2 kJIx/ M.

3 Talnull TEIMJIOBMICTY Ta3iB MPUOIU3HO TaKUl TETUIOBMICT
a30T Mae mpu temreparypi 2300 °C. BpaxoByrouu, 1m0 cymimn rasis
TaKui TEIUIOBMICT OyjJe MaThu MpU MEHIIA TeMIeparypli, s
MEPIIIOTO PO3paxXyHKy oOrupaeMo temmnepatypy B 2100 °C.

B TakoMy Bumagky sl NOPOAYKTIB 3ropstHHS 1 Kr-Mosst
eTWJIALIETaTy 3araJIbHUI TEMJIOBMICT CKIIAJIAE:

Qo100= 4x22,4x5118,2 + 4x22,4x4166,1 + 18,8x22,4x3142,9 =
2155411,3 x/Ix, 1110 O11BIIIE PO3PAXOBAHOTO BUIIE 1MCHOTO Q.

s npyroro po3paxyHky ooupaemo temneparypy B 1800 °C:
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Q2000= 4x22,4x4847,8 + 4x22,4x3928,5 + 18,8x22,4x2979,9 =
2041252,0 xJIx.

3a ¢opmysow I1HTEpPHOJALil JilicHa TeMleparypa TOpiHHS
CKJIAJIaE:

= 2000 + (2100-2000)(2105356,0-2041252,0) _n56 5 O
2155411,3-2041252,0

t,Z[iCH

J{ns po3paxyHKy KOHIEHTPAWiMHUX MK MOIIMPEHHA
MOJIyM’sl KOPUCTYEMOCH 3HAYEHHAM [3 3 HaBEJICHOTO BUIIE PIBHSIHHS
XIMIYHO1 peakiiii ropiHug (6).

HKMIIT = 100 : (8,684x5 + 4,679) = 2,1 %:
BKMIIII = 100 : (1,55x5 + 0,56) = 12,0 %.

BpaxoByrouu, mo B 100 M MOBITPs 3HAXOAUTHCS 21 M KHUCHIO,
a CHIBBIJHOIICHHS €TUJAIETaTy 1 KHUCHIO MpH cTeXioMeTpu4Hii
KOHIICHTpaIlli CKJIaJa€, 3T1JIHO PIBHSHHS XIMIYHOI peakilli rOpiHHSA,
1:5, go wax 100 u° noBIiTpss Tpeba momatu 21/5=4,2 M napiB
eTUJIAIeTaTy, TOOTO CTeXioMeTPpHMYHA KOHIICHTpaIlid WOro B MOBITPI
cranoButume 4,2x100/104,2 = 4,0 %.

st po3paxyHKy TeMIepaTypHHUX MeK MOIIMPEHHS TMOJIyM’si
CIOYaTKy 3HAaXOJUMMO THCK HACHUYCHOI Mapy eTWjalleTaTy Ha HIDKHIN
Ta BEpXHill KOHIIEHTPALIMHUX MEXKax:

Ha awxniii: P =760 x 2,1 : 100 = 16,0 mM pT cT;
Ha Bepxwiii: P =760 x 12,0 : 100 = 91,2 mm pr cT.

3 TabIuI TEPMOJIMHAMIYHUX BJIACTUBOCTEH IS €TUIIAIETATY
TUCK HACUYECHOI ITapu CKJIaJae:

10 MM pT CT. npu Temmneparypi  -13,5 °C;
40 MM pT CT. npu Temneparypi 9,1 °c;
100 MM prer.  mpu Temmepatypi 27,0 °C.
3a METOJUKOIO IHTEPHOJISIIII:
HTMIII = -13,5 + (16,0 — 10,0) (9,1 + 13,5) : (40 — 10) = -9,0 °C;
BTMIIII = 9,1 + (91,2 — 40) (27,0 - 9,1) : (100 — 40) = 24,3 °C.
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TABJAII I HOMOI'PAMMUM, HEOBXIJIHI LIS
PO3B’AA3YBAHHA 3A/1AY I BITPAB

Temneparypa camocnajiaxyBanus /K/ n1esskux HacCHUYeHHUX
BYIJIEBOJIHIB 32JI€’KHO BiJl cepeIHbOI T0OBKNHHU KAPOOHHOT0

JONATOK 1
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Taonuya 1

JaHIIora

I—cep chn I—cep chn I—cep chn I—cep chn
3 743 6 507 9 482 12 477
3,1 738 6,1 505 91 481 12,1 477
3,2 733 6,2 504 9,2 481 12,2 477
3,3 728 6,3 503 9,3 481 12,3 477
3,4 723 6,4 502 9,4 480 12,4 477
3,9 717 6,5 501 9,5 480 12,5 477
3,6 712 6,6 500 9,6 480 12,6 477
3,7 706 6,7 499 9,7 480 12,7 477
3,8 699 6,8 498 9,8 479 12,8 477
3,9 693 6,9 497 9,9 479 12,9 477
4 686 / 496 10 479 13 477
4,1 680 7,1 495 10,1 479 13,1 477
4,2 673 7,2 494 10,2 479 13,2 477
4,3 665 7,3 494 10,3 479 13,3 477
4.4 654 7,4 493 10,4 478 13,4 477
4,5 643 7,9 492 10,5 478 13,5 476
4,6 631 7,6 491 10,6 478 13,6 476
4,7 617 7,7 490 10,7 478 13,7 476
4,8 601 7,8 489 10,8 478 13,8 476
4,9 581 7,9 489 10,9 478 13,9 476
S 560 8 488 11 478 14 476
5,1 47 8,1 487 11,1 478 14,1 476
5,2 535 8,2 486 11,2 478 14,2 476
5,3 528 8,3 486 11,3 478 14,3 476
5,4 522 8,4 485 11,4 478 14,4 476
9,5 o17 8,5 484 11,5 478 14,5 476
5,6 513 8,6 484 11,6 477 14,6 476
5,7 011 8,7 483 11,7 477 14,7 476
5,8 509 8,8 483 11,8 477 14,8 476
5,9 508 8,9 482 11,9 477 14,9 476
15 475




Temneparypa camocnajiaxyBanus /K/ nesskux apoMmaTuaHux
BYIJIEBO/IHIB 32JI€2KHO BiJl cepeIHbOI JOBKNHUA KAPOOHHOT0
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IIpoooessrcenna maodauui 1

JAHIIOTa
I—cep chn I—cep chn I—cep chn
—2 843 — — — —

-1,9 842 0,1 810 2,1 702
-1,8 841 0,2 794 2,2 701
-1,7 840 0,3 774 2,3 701
-1,6 840 0,4 753 2,4 700
-1,5 839 0,5 733 2,5 700
-1,4 838 0,6 723 2,6 699
-1,3 837 0,7 718 2,7 699
-1,2 837 0,8 715 2,8 698
-1,1 836 0,9 713 2,9 698
-1 835 1 712 3 697
—0,9 835 1,1 711 3,1 697
—0,8 834 1,2 710 3,2 697
0,7 833 1,3 709 3,3 697
—0,6 832 1,4 708 3,4 696
—0,5 831 1,5 707 3,5 696
—0,4 830 1,6 706 3,6 696
—0,3 829 1,7 705 3,7 696
—0,2 827 1,8 704 3,8 696
0,1 824 1,9 703 3,9 696
0 819 2 703 4 695




Temneparypa camocnasiaxyBanus /K/ nesskux HacCM4YeHHUX
O0THOATOMHMX CIIMPTIB 32JI€5KHO Bi/l
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IIpoooessrcenna maodauui 1

cepeHbOI T0BKNHHU KaPOOHHOTI0 JIAHIIOT A

Lcep chn I—cep chn I—cep chn Lcep chn
2,0 737 4,4 610 6,8 545 9,2 518
2,1 736 4,5 606 6,9 543 9,3 517
2,2 734 4,6 602 7,0 542 9,4 516
2,3 732 4,7 599 7,1 540 9,5 516
2,4 730 4,8 595 7,2 539 9,6 515
2,5 728 4,9 592 7,3 537 9,7 514
2,6 725 5,0 588 7,4 536 9,8 513
2,7 721 51 585 7,5 535 9,9 513
2,8 716 5,2 582 7,6 534 10,0 512
2,9 711 5,3 579 7,7 533 10,5 509
3,0 706 5,4 o7 7,8 531 11,0 507
3,1 696 5,5 o574 79 530 11,5 506
3,2 693 5,6 572 8,0 529 12,0 505
3,3 686 5,7 569 8,1 528 12,5 505
3,4 678 5,8 567 8,2 527 13,0 504
3,9 669 59 564 8,3 526 13,5 504
3,6 658 6,0 562 8,4 525 14,0 503
3,7 649 6,1 560 85 524 14,5 503
3,8 642 6,2 557 8,6 523 15,0 502
3,9 634 6,3 555 8,7 522 15,5 502
4,0 628 6,4 553 8,8 521 16,0 501
4,1 623 6,5 551 8,9 520 16,5 501
4,2 619 6,6 549 9,0 519 17,0 500
4,3 614 6,7 547 9,1 519 17,5 500




[To3HaueHHsI, NPUAHATI B TaOJIUII1:

H,, - TemnoTa 3ropstHHSI pe4OBUHH, K/[/MOIb, BU3HAYAETHCS JJIsI Ta30M0/1I0HOTO CTaHy MPHU
temneparypi 25°C /298 K/, a s inmmx cranis npu temmeparypi 20°C /293 K/ (Q,)P;

TepmoauHaMiyHi BJIACTUBOCTI | THCK HACMYEHOI IAPH PE4YOBUH

Hy.; — TemnoTa yrBopeHHs pedoBuHH 3 ii enemenTiB npu 298K, xJ[x/Monb (Qy);
C, — nmilicHa MOJIbHA CTaHAAPTHA TEIIOEMKICTB ITPH MOCTIHHOMY THUCKY 1 Temnepatypi 298K, JIx/monb« K.
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Tabnuisa 2

H,, Hym, Cop’ Temneparypa °c [PU TUCKY HACHYEHOI TapH,
HasBa peyoButu ®opmyna | Cran 9167 K/ Lo MM PT. CT.
MOJIb MOJIb MOJIb 1 Mmm 10 Mmm 40 MM 100 MM 400 mm | 760 MM
1 2 3 4 5 6 7 8 9 10 11 12

Ilentan CsHyo r 3538,52 —-146,54 120,29 —76,0 -50,1 -29,3 -12,6 18,5 36,1
Benzon CeHe r 3303,72 82,98 81,73 -45.0 -11,6 75 26,1 60,6 80,1
I'excen — [ CeH1o r 4037,16 — 41,70 132,43 -57,9 -29.3 -6,8 11,1 446 63,5
[{ukmorekcan CeH1o r 3955,65 -123,22 106,34 —47.0 -17,0 6,7 25,5 60,8 80,7
3-MertninenTad CeH1s r 4193,12 -171,74 143,19 -58,9 -30,1 -75 10,5 442 63,3
I'excan CeH1s r 4197,56 -167,30 143,19 —-54.0 -25,0 -2.3 15,8 49,6 68,7
Tonyon C;Hg r 3950,58 50,03 24.80 -26,1 6,4 31,8 51,9 89,5 110,6
Crupon CgHsg r 444178 147,00 122,17 - 16 32,8 60,8 82,5 1227 145,2
lenran C7Hie r 4856,73 -187,95 153,53 -33,0 - 20 22.4 418 78,0 98,4
Etun6enson CgHip r 4618,58 29,81 128,49 - 92 25,9 52,8 74,1 113,8 136,2
o-Kcumon CsH1o r 4599 37 19,00 133,35 - 37 32,1 59,6 81,3 1277 144 .4
n-Kcumon CsH1o r 4598,32 17,96 126,94 - 81 27,3 54 4 75,9 115,9 138,4
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[TponoBxkeHHs Ta0I. 2

1 2 3 4 5 6 7 8 9 10 11 12
Terpanekan C14Hzo r 9471,00| -332,33 -326,28 80,0 1219 154,0 179,5 226,9 253,6
ITenTagexan CisHasp r 10130,17 | —352,99 -349,18 93,0 136,0 168,7 195,0 243,4 270,6
I'excanexan C1sHss r 10789,38 | —373,59 439,61 105,0 149,0 182,8 209,5 259,0 286,8
I'enragexan C17H3s r 1144855 | —-394,94 394,94 117,0 162,0 195,9 223,3 273,8 302,1
Oxragexad C1gHsg r 12107,72 | -414,84 417,84 129,0 173,6 208.,8 236,6 288,4 317,0
Honanexan C19H40 r 12766,93 | 435,43 440,70 139,0 185,0 220,8 249,2 302.0 330,0
Eiiko3an CooHao r 13426,10 | -456,07 463,60 150,0 196,0 232,5 261,0 314,0 343,0
MypaiuHa Kuciora CH,0, p 262,93 409,47 99,10 | — 20,0 2,1 24,0 43,8 80,3 100,6
MetwiioBull criupt CH,O p 715,52 -238,73 8164 | — 440 | — 16,2 5,0 21,2 499 64,7
ETwmiioBuii cimpt C,HgO p 1371,60 | 277,82 11154 |- 313 | — 2,3 19,0 34,9 63,5 78,4
A1leToH C3HgO p 1786,92 | -248,45 7536 |-594 | -311 | - 94 7,7 39,5 56,5
[TpominoBwmii ciupt C3HgO p 2011,76 -307,19 131,26 | - 15,0 14,7 36,4 52,8 82,0 97,8
[3onporminioBuii criupT C3HgO p 1987,89 -318,95 164,96 | — 26,1 2,4 23,8 39,5 67,8 82,5
[minepun C3HgO3 p 1662,16 -669,05 150,31 125,5 167,2 | 198,0 220,1 263,0 290,0
Jliokcan C4HgO p 2247,89 -398,08 15282 |-358 | - 1,2 25,2 45,1 81,8 101,1
MacnsHa KMCI0Ta C4HgO» p 2177,13 -536,25 176,26 25,5 61,5 88,0 108,0 144,0 163,5
Etunanerar C4HgO, p 2247,89 -471,31 169,15 |- 434 | - 135 9,1 27,0 59,3 77,1
byTtunosuit cupt C4H100 p 2673,69 -332,18 183,38 |- 1,2 30,2 53,4 70,1 100,8 117,5
Erunenrnikomnb C>HgO, p 1189,00 —455,40 78,69 53,0 926 | 120,0 141,0 178,5 197,3
m-Keunon CgHio r 4597,61 17,25 12766 |- 7,2 28,2 55,3 76,8 116,7 139,1
OkTaH CgHyg r 5515,89 -208,59 188,99 | -14,0 19,2 45,1 65,7 104,0 125,7
[Tpominden3omn CoHyo r 5267,99 7,83 153,78 7,4 43,4 71,6 94,0 135,7 159,2
Kymon CoH1» r 5264,11 3,94 151,81 2,8 38,3 66,1 88,1 129,2 152,4
[ceBaoxymor CoHy, T 5246,23 | — 13,94 154,11 14,8 51,7 80,5 103,4 145,6 169,3




[TponoBkeHHs TaOM.
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1 2 3 4 5 6 7 8 9 10 11 12
Honan CgoHyo r 6196,05 -229,31 211,85 4,0 39,1 66,3 87,9 128,1 150,8
Byrunbenzon C1oHu4 r 5926,16 — 13,82 177,60 26,6 62,4 91,9 115,3 158,8 183,3
yuc-Jlexanin Ci1oHis p 4406,40 -219,59 232,16 29,5 69,4 99,7 123,4 169,0 195,7
mpanc-Jlexanin C1oHis p 6278,11 -230,86 228,64 24,0 63,0 84,9 115,5 161,0 187,3
VYHekan C11Hos r 7493,53 -270,47 257,61 37,0 75,1 104,6 1279 171,4 195,9
Jlexan C1oH2 r 6834,28 —249,83 234,75 21,0 57,7 86,0 108,6 150,5 174,4
Judenin C12Hyo TB 6253,40 102,70 197,19 70,6 117,0 152,5 178,4 228,0 225,5
Jonexan C1oHo r 8152,54 —-286,88 280,51 52,0 91,6 122,0 146,1 191,0 216,3
Tpunexan Cy3Hog r 8811,83 -311,71 303,42 67,0 107,1 138,4 163,3 209,5 235,4
Tper.-Oytunosuii cniupt | C4Hj1p0 p 2634,76 -371,33 225,25 | -20,4 55 24,5 39,8 68,0 82,9
Jietmosuii edip C4H100 p 2728,54 -273,40 170,82 |-743 |-480 |-27,7 |- 115 17,9 34,6
AMIJIOBHH CITUPT CsH1,0 p 3323,06 -359,48 209,34 13,6 44,9 68,0 85,8 119,8 137,8
I{uknorexcanos CeH1,0 p 3729,18 -349,39 209,05 21,0 55,0 83,0 103,7 141,4 167,0
[Tipuaun CsHsN p 2754,91 100,02 132,81 -18,9 13,2 38,0 57,8 95,6 115,2
AHITIH CeH7N p 3398,43 35,34 199,71 31,0 68,2 96,9 119,4 160,9 184,0
Mesuruninen CoHy r 5244,09 — 16,08 150,35 12,3 48,8 77,2 99,7 141,4 164,7
[Tponinmukiorekcan CoHig T 5924,82 -193,43 184,34 4,2 40,2 68,5 91,0 133,0 156,7
Aueranpaeria C,H,0O r 1172,30 -166,47 62,80 -815 |-558 |-378 |- 226 49 20,2
O1ToBa KHCIIOTA CoH40, p 871,72 -399,82 72,84 -17,2 17,1 42,4 62,2 98,1 117,9
Kap6on cynbdin CS, p 1076,00 87,92 75,78
Kap6on okcuj CoO r 283,11 -110,60 29,16
['inporen cynbdina H,S r 579,37 — 20,16 33,99
Bona H,O T -241,80 33,59
Cynbdyp niokcu SO, r -297,09 39,82
KapOoH miokcu CO, r -393,78 37,15
A3zor N, r 27,88
Kucenn O, r 29,39
Xnop Cl r 33,95




BuyTpiniHs eHeprisi rasis
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Taonuya 3

Tewmre- Buytpimns enepris, Jx/moib
pary- Hz 02 N2 CcO COZ HzO

pa,

°C

200 4039,5 4131,6 4152,5 41525 — —

300 6027,8 6220,4 6233,0 6233,0 6948,8 7497,1

400 8104,1 8363,6 8317,6 8326,0 | 10059,0 10084,1

600 | 12290,1 12926,4 12583,1 12729,2| 17309,1 15433,8

800 | 16523,7 17853,3 17070,5 17204,5| 25563,9 21323,5
1000 | 20837,8 23069,0 21834,2 22060,2 | 345219 27531,3
1200 | 25300,2 28473,2 26832,3 27146,2 | 43965,6 34325,2
1400 | 29934,1 34002,9 32006,2 32403,0 | 53765,0 41525,0
1600 | 34710,0 39666,5 37305,6 37778,7| 63819,8 49143,6
1800 | 39675,0 45426,5 42726,5 43258,1| 74083,8 57159,8
2000 | 44790,2 51270,1 48256,2 48829,7 | 84502,8 65510,9
2200 | 50139,4 57210,1 52819,4 64464,1 | 95035,8 74092,2
2400 | 55397,6 53250,5 59441,2 60131,9 | 105088,1 82882,8
2600 | 588854 69362,0 65092,3 65824,8 | 116450,4 91861,8
2800 | 66477,9 74553,1 70802,0 71563,9 | 127279,5| 100967,3
3000 | 72129,0 81811,2 76549,4 77340,5| 138188,2| 1102174
3200 | 77853,5 88228,4 82316,7 - 149025,0 | 118850,7
3400 | 83656,5 94667,7 88119,6 - 160090,7 | 128116,1
3600 | 89522,2| 101178,2 99939,2 - 171198,3 | 137483,6
3800 | 954435 | 1077715 99775,6 - 189305,8 | 147036,2
4000 | 101416,9| 114362,4 105620,4 - 193476,2 | 159213,7
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Taonuya 4

TennoBMICT Tra3iB MPU CTAIOMY TUCKY

TemnoBwmicr, KJDK/M°
Temmneparypa,
°’C 0, N, | IDositpa| CO, | H,0 | SO,
0 0 0 0 0 0 0
100 131,8 130,1 130,1 170,1 150,6 | 1814
200 267,2 260,9 261,6 357,7 304,7| 3779
300 407,1 393,6 395,4 559,7 463,0| 587,0
400 551,4 528,7 532,1 772,6 626,8| 8246
500 669,3 666,6 672,0 925,1 786,2 | 1034,9
600 850,6 807,8 814,5 1225,6 969,5| 1269,6
700 1004,7 | 951,9 960,3 1463,1 | 1149,7 | 1507,5
800 1160,6 | 1198,2 1108,2 1706,2 | 1335,3| 1746,4
900 1319,0 | 1246,9 1258,7 1953,8 | 1527,2| 1994,8
1000 1479,6 | 1398,2 1410,7 2205,2 | 1724,2| 22374
1100 1639,5| 1551,1 1564,9 2460,4 | 1926,5| 2477,8
1200 1802,1| 1705,3 1720,4 2718,5 | 2133,9| 2735,2
1300 1965,1| 1861,2 1877,5 2979,1 | 23455| 29795
1400 2129,8| 1808,8 2035,5 3241,4 | 2560,9| 3238,0
1500 2295,7 | 2176,7 2194,7 3505,7 | 2781,3| 3488,2
1600 2462,4 | 23355 2355,2 3771,4 | 3004,2| 37475
1700 2630,5| 24959 2515,7 4039,6 | 3231,7| 4003,1
1800 2799,7 | 2656,4 2678,2 4307,3 | 3461,3| 4161,2
1900 2969,4 | 2818,2 2840,4 4579,7 | 3693,5| 4529,8
2000 3140,8 | 2979,9 3004,2 48478 | 3928,5| 4667,6
2100 3311,7| 31429 3167,6 5118,2 | 4166,1| 5059,4
2200 3497,8 | 3306,3 3332,3 5392,5 | 4405,8| 5337,2
2300 3659,1 | 3469,3 34974 5660,7 | 4667,1| 5608,7
2400 3834,3| 3633,1 3663,3 5933,0 | 4890,9| 5892,8
2500 4009,8 | 3797,4 3828,8 6209,6 | 5187,1| 6460,1
2600 4184,9 | 3953,9 3988,4 6487,4 | 5387,1| 6460,1
2700 4368,9 | 41359 4156,5 6761,8 | 5639,3| 6753,8
2800 4546,1 | 4304,4 4320,7 7033,7 | 5897,8| 7050,9
2900 4729,2 | 4469,0 44849 7311,1 | 6159,3| 7351,3
3000 4914,9 | 46345 4652,1 7589,7 | 6425,8| 7655,1
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Taonuya 5

[Toka3HUKM MOXKEKHOT HEOE3MEKH ACAKUX TOPIOYUX PIJIUH

TeMmie- Temneparypa
Hasga patypa TMIIII, KMIIII, 3?2;[:3312 camocnanaxyBanns, °C
) cragaxy, °C % 00. ’ .
piavHHA oC k/Jx/MoB Mis. Cranp.
Auneron -18 —2+6 2,2+13 1789,1 465 -
bensoin -11 -14+13 1,4+7,1 3282,4 534 562
I'ekcan -20 —26+4 1,2+7,5 4150,6 - 234
[ninepun 198 182+-217 2,6+11,3 1658,8 362 -
MertaHoxa 8 7+39 6+-34,7 726,6 436 464
Eranon 13 11+41 - 1374,3 365 404
[Tpomnanon 23 — 2,1+13,5 2019,6 — 371
Bbyranon 34 34+68 1,7+12 2677,4 — 345
Tper.-6yTHI0BHI CIIUPT 10 9+13 1,9+9 - - 480
AMITOBUH crIHPT 27-43 38-+80 1,2+10 3297,5 273 300
Tonyon 4 0+30 1,3+6,7 3921,8 490 536
HietumoBuii edip 41 —45+13 1,7+49 2730,6 164 —
OnroBoeTmiioBui edip 2 1+31 3,5+16,8 2256,3 — 400
AMinanerar 25 20+58 1,08+7,5 — — 360
Tabauus 6
3anexHicTh koedinienta f Big ckiamy cymiiii
A% B% f A% B% f
0 100 0,0 55 45 27,6
3) 95 3,3 60 40 29,0
10 90 6,5 65 35 30,0
15 85 9,2 70 30 30,3
20 80 11,9 75 25 30,4
25 75 14,5 80 20 29,2
30 70 17,0 85 15 26,0
35 65 19,4 90 10 20,0
40 60 21,7 95 5 12,0
45 55 23,9 100 0 0,0
50 50 25,9

IIpumiTtka. 3a KOMIIOHEHT A TPUHUMAETHCS KOMIIOHEHT 3 OUIBIIIOIO

TEMITEPaTYPOIO CIaIaxy.
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Taonuus 7

KoHcTanTu piBHAHHS AHTyaHa JJisl BU3HAUYCHHS MIPYKHOCTI
HACUYEHOI [1apu, B MM PT. CT.

HazBa pedoBunm Ximiuaa GopMyna Koncrantu piBHSHHS AHTyaHa
A B CA
H—AMIUIOBHH CIUPT CsH1,0 7,18246 1287,625 161,300
Aninin CegH7N 6,92129 1457,020 176,195
Aueranpaeria C,H,0O 7,19160 1093,537 233,413
Areron C3HgO 7,25058 1281,721 237,088
Beuson CeHs 6,48898 902,275 178,099
n—byTwinoBuii cnupt C4H1oO 9,59730 2664,684 279,638
n—Tekcangexan CigHzs 6,78749 1656,405 136,869
n—T'excan CeHus 6,87024 1166,274 223,661
n-I'enran C7Hy6 6,95154 12956,405 219,819
n—Jlexan CioHoo 7,39530 1809,975 227,700
Jiokcan C4HgO, 7,52611 1632,425 250,725
Hietunosuii edip CsH100 6,99790 1098,945 232,372
n—Jlogexkan C1oHyg 8,17081 2463,739 253,884
[3ompominoBuit cnupt C3HgO 8,38562 1733,000 232,380
m—Kcunon CgHig 7,00849 1461,925 215,073
o—Kcumon CgHig 6,99891 1474,679 213,686
MetunoBuit cnupt CH,O 8,22777 1660,454 245,818
n—Honau CoHyg 7,05283 1510,695 211,502
H—OKTaH CgHyg 6,96903 1379,556 211,896
OuroBa KHACJIOTa C,H40, 7,79846 1789,752 245,908
n—IleHranexan Ci5Hzo 6,94237 1739,084 157,545
n—Ilenran CsHyo 6,84715 1062,555 231,805
[Tipuaun CsHsN 6,78610 1217,730 169,342
x—IIponinoBuii cupT C3HgO 8,31708 1751,981 225,125
CipKoByTIIEeIh CS; 7,00048 1202,471 245,616
Crtupon CgHsg 7,94049 2113,057 272,986
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Ilpooosxncenna maoan. 7

n—Terpaaekan C14H3p 7,27514 1950,497 190,513
Tomyon C7Hg 6,95508 1345,087 219,516
n—Tpuekan C13Hog 7,96895 2468,910 250,310
H—YHI[GKaH C11H24 7,68008 2102,959 242,574
[ukmorekcan CsHio 6,64788 1095,531 210,064
Ermnauerar C4Hg0O, 6,99242 1200,297 214,262
Erundenson CgHyg 6,95904 1425,464 213,345
Erunenrnikoins C,Hg0O, 9,01261 2753,183 252,009
ETunoBuii cimpt C,HgO 8,68665 1918,508 252,125
Taonuya 8

3HaYCHHS BUIIO1 Ta HUKYOI TETUIOTH 3TOPSHHS JUISl PEYOBHH Y
ra3orno/iiOHOMY CTaH1 3a CTAaHJAPTHUX YMOB

XimMiuHa Q. Q.
Ha3Ba peyoBuHuU dopmyia KH)}(/M3 K I[H(/ME
Mertan CH, 39820 35880
Etan C,Hg 70310 64360
[Tpoman CsHsg 101210 63180
H-bytaH C4Hyg 133800 123570
I300yTan C4Hyp 132960 122780
[TenTan CsHy, 169270 150630
['excan CeHy4 187400 173170
I'entan C;Hyg 216880 200550
OkTtaH CgHyg 246180 227760
Honan CoHyg 276330 256230
benzon CeHg 162615 155670
Tomyon C;Hg 176260 168180
Bonenn H, 12750 10790
KapOon niokcua CO, 12640 12640
['inporen cynbdin H,S 25350 23700




Kouncrantu ajs pospaxynky TMIIII
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Tabaung 9

I"oMoJtoriuHui psij TMIIII k I
Ankanu CH;-(CH,),-CHj3 H 0,6957 73,8
B 0,7874 50,3
Metunankanu (CHs),CH-(CH,),-CHj3 H 0,7900 52,2
B 0,6885 74,9
Ankenu CH,=CH-(CH,)-CH; H 0,6867 74,5
B 0,7976 49,5
deninanKanu CgHs-(CH,),-CH3 H 0,6751 70,2
B - -
Hopmaneni ciuptn - CH3-(CH,),-OH H 0,5746 33,7
B 0,6928 15,0
Ectepu mypammHoi Kuciotu H 0,5359 47,6
HCOO-(CH,),-CH; H 0,6050 25,0
EcTepwu ameratHoi KHCITOTH H 0,5940 50,0
CH3;COO-(CH,),-CHj B 0,7761 40,8
ITepBunni amiau tuny CH3-(CH,),NH, H 0,5004 54,6
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JOAATOK 2

IMPUKJIAA 3ABJAHD JAJIs1 BUKOHAHHSA KOHTPOJIbBHUX
POBOT

1. 3araabHi 3ayBasKeHHSI 10 BAKOHAHHIO KOHTPOJIbHOI po00TH
(zuB. cTop. 6)

2. MeToauka BUKOHAHHSI KOHTPOJIbHOI po00TH
(zuB. cTop. 6)

B mHaBeneniii Tabnuill y KpaHbOMY 3J1iBa BEPTUKAIHHOMY
CTOBIYMKY pO3TalloBaHa TNEpeAOCTaHHs wudpa 3allKOBOI KHUKKH
CTYJEHTa, Y BEpXHbOMY T'OPU30HTAIBHOMY PAJIKY — OCTaHHS LHU(pa Li€i
KHUKKH.

[lepuri nBa yuciia KOXKHOI KJIITHHKU (BEpXHi) O3HA4YalOTh HOMEPHU
TEOPETUYHUX MUTaHb, IUTaHb 3 HABEJEHOIO Jajl po3ainy 4 3aBmaHHs A
KOHTPOJILHUX POOIT.

Tpere uucmo  (mocepenuHi  KIITMHKHA) — O3Ha4a€e  HOMED
PO3paxyHKOBOI 3ajadl 3 HaBEACHOrO Jalll PO3JUTy S5 3aBAaHHS s
KOHTPOJIbHUX POOIT.

OcraHHe 4yucao (BHU3Y KJIITUHKH) O3HA4a€E HOMEpP PO3PaxyHKOBO-
TEOPETUYHOr0 3aBJAHHS 3 HABEIACHOTO Jajil po3Aury 6 3aBaaHHSA IS
KOHTPOJBHHUX POOIT. YMOBA 3aBJaHHsSI OJHAKOBA JJIsI BCIX BapiaHTIB (58 y
JTAHOMY BUIIAJIKYy), & PEYOBUHA y KOXXHOMY BapiaHTI CBOs, HaBeJleHa Jaji
I1]1 BIJIMIOBITHUM HOMEPOM.



3. Tabsmus 3aBaaHb 10 BapiaHTax.

Ocranns nudpa mudpy 3a11KOBOT KHUXKKA
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0 1 2 3 4 5 6 7 8 9
23,69 | 24,70 25,71 |26,72 |27,73 |28,74 |29,/5 |30,76 |31,77 |32,78
50 51 52 53 54 95 56 57 1 2
58.15 |58.16 58.17 |58.18 |58.19 |58.20 |58.21 |[58.22 |58.23 |58.24
33,79 | 34,80 3581 |36,82 |37,83 |38,84 |3985 |40,86 |41,87 |42,88
3 4 5 6 7 8 9 10 11 12
58.25 | 58.26 58.27 |58.28 |58.29 |58.30 |58.31 [58.32 |58.33 |58.34
43,89 | 44,90 4591 46,92 (4793 |4894 (4995 |[50,96 |[51,97 |52,98
13 14 15 16 17 18 19 20 21 22
58.35 | 58.36 58.1 58.2 58.3 58.4 58.5 58.6 58.7 58.8
53,99 | 54,100 | 55,101 | 56,102 | 57,103 | 58,104 | 59,105 | 60,106 | 61,107 | 62,108
23 24 25 26 27 28 29 30 31 32
58.9 58.10 58.11 |58.12 |58.13 [58.14 |[58.15 |58.16 |58.17 |58.18
63,1 64,2 65,3 66,4 67,5 68,6 69,7 70,8 71,9 72,10
33 34 35 36 37 38 39 40 41 42
58.19 |58.20 58.21 |58.22 |58.23 [58.24 |[58.25 |58.26 |58.27 |58.28
73,11 | 74,12 75,13 |76,14 (77,15 |78,16 |7917 |80,18 |81,19 |8220
43 44 45 46 47 48 49 50 51 52
58.29 |58.30 58.31 [58.32 [58.33 |58.34 |58.35 |58.36 |58.1 58.2
83,21 | 84,22 8523 |86,24 |87,25 |88,26 |89,27 |90,28 |91,29 |92,30
53 54 55 56 57 1 2 3 4 5
58.3 58.4 58.5 58.6 58.7 58.8 58.9 58.10 |58.11 |58.12
9331 |9432 79533 |9,34 |9/35 |9836 |9937 |100,38 |101,39 |102,40
6 58.9 8 9 10 11 12 13 14 15
58.8 58.10 |58.11 |58.12 |58.13 |58.14 |58.15 |58.16 |58.17
103,41 | 104,42 | 105,43 | 106,44 | 107,45 | 108,46 | 1,47 2,48 3,49 4,50
16 17 18 19 20 21 22 23 24 25
58.18 |58.19 58.20 |58.21 |58.22 |58.23 |58.24 |58.25 |58.26 |58.27
5,91 6,52 7,93 8,94 9,55 10,56 | 11,57 |12,58 |13,59 | 14,60
26 27 28 29 30 31 32 33 34 35
58.28 | 58.29 58.30 |58.31 |58.32 |58.33 |58.34 |58.35 |58.36 |58.1
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4. IIuTaHuda

. O0’ext yBarum nucturuiinn “Teopis ropiHHa Ta BUOyXy”’. Micue

TUCIMIUTIH Ccepel 1HIIMX, SKI BUBYAIOTHCA CHEMiaTiCTaMH TOXKEKHOT
OXOPOHH.
[ToHATTS! PO MOXKEXKY 1 TOPIHHS.

. [Ipocta 1 ckimagHa pedoBUHU. byqoBa pedoBUHU: aTOM, MOJIEKYJIa,

MPOTOH, HEUTPOH, €IEKTPOH, XIMIYHUHN €JIEMEHT.
Banentnicte xiMmiuHux enemenTiB. Moinb. Kimorpam-moinb. 3akoH
ABoraapo.

. Knacudikaris XiMi4HMX pPEYOBUH (MPOCTI 1 CKJIAJAHI, OpPraHivyHi 1

HEOpraHiyH1).
[Ipupona xiMiuHOrO 3B’s13Ky. TUIIK XIMIYHOTO 3B’ SI3KY.

. XimiuHa peakiiisa. IIpomec ropiHHS MK Pi3HOBHJ XIMIYHOI peakIli.

["opiHHS 3 TOYKH 30pYy €IEKTPOHHOI TEOpii OYI0BH aTOMIB.
[Tonym’st : cTpyKTypa, KOJIip, BUAM.

. CBiTiHHs noaym’si. Konip cBiTiHHSA. Po3paxyHOK CBITIHHS TU(Y31HHOTO

MOJTYyM 51.

PiBHSIHHS peakilii TOpiHHA PEYOBHMH y MOBITpL. llpukianu piBHSAHB
TOPIHHS TaJIOT€HOBMICHUX CITOJTYK.

CknaaHHs CTEXIOMETPUYHHUX PIBHSHb TMIPOIECY TOPIHHS PEUOBUH.
[Ipuknaau piBHSIHb TOPIHHA CYJIb(YPBMICHUX CIIOIYK.

Butpatu noBiTps Ha TOPIHHA 1HAUBIAYaJbHUX PEYOBUH Ta iX CyMIIIEH.
Po3paxyHOKk BUTpaT MOBITPSL.

[Ipogyktu 3ropanHs peudoBuH. Jum. Po3paxyHok 00’emy Cyxux Ta
BOJIOTHX MPOJYKTIB 3TOPaHHS.

Ex30- Ta enoTepMiuHi peakiii. TenmaoTa yTBOpEeHHS peUOBUH.

[lepmmii 1 Apyruid 3aKkoHM TepMoximii. Buima 1 Huxkya Temiora
3TOPSTHHSI.

Po3paxyHOK TEIUIOTH 3rOpsiHHA 1HJWBIAyalbHOI PEUYOBHHU 3a 3aKOHOM
I'eca.

Po3paxyHOK TEIJIOTH 3TOPSHHS CYMIIlll pEYOBHH MO TEIJI0TaX 3rOPsSHHS
KOMITIOHEHTIB.

Po3paxyHOK  TEmJIOTH  3rOpsSHHS  MatepiaiaiB  3a  (popmyJioro
J1. I. MenpaeneeBa.

KanopumeTrpuuHna, TeopeTUYHA 1 J1iiCHA TeMIepaTypa rOpiHHSL.
[lepeTBopeHHsT OpW HarpiBaHHI PEYOBUH PI3HOTO THUIY 1 PI3HOIO
arperaTHoro CTaHy.
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['omorenHi 1 rereporeHHi peakiii. [Ipuknagu roMoreHHoro i
reTepOreHHOTO TOPIHHS.

Kinetuka ximiyHux peakiiid. PiBHsHHS Apeniyca. ®Dakropu, M0
BWIMBAIOTh HAa MIBUAKICTh XIMIYHOI peakilii, 30Kpema peakxiii
TOMOTE€HHOT'O TOPIHHS.

ABume katanizy. Ilo3uTuBHUN 1 HEraTMBHWUM, TOMOT€HHUM 1
reTeporeHHui Kkartaniz. MexaHi3M Jiii KaTaii3aTopiB.

Jlanirorosi peakirii. MexaHi3M 3 TOUKH 30py OyJA0BH aToma (MOJIEKYJIN)
1 cTaj1i pO3BUTKY IPHU TOPIHHI.

ITepoxkcuana teopis ropinas O. M. baxa ta K. Enrnepa 1 ii cydacHe
TpaKkTyBaHHS.

Tennosa Teopis camocnanaxyBands M. M. CemeHoBa (CiBBiHOIICHHS
MIK TEIIOBUIAIJICHHSM 1 TEIJIOBIIBOIOM).

Temneparypa camocnanaxyBaHHsl ([qliiCHA 1 MPAaKTUYHO BUMIPIOBAHA).
[lepion iHAyKIii. 3aleXKHICTh TEMIEpPaTypu CamMocCIajaxyBaHHS BIJ
o0’emy Ta ¢GopMH  €MHOCTI, CKJIaay TOpIOYOi PEUYOBHUHH.
BoruenepenikoxyBadi.

ExcnepuMeHTanbHI Ta pO3paxyHKOBI METOIM BU3HAUCHHS TeMIIEpaTypH

camocnajgaxyBaHHSI.
CamonarpiBanHsi ~ MarepiamiB.  Kiacudikamis 3a  OpuduHaAMH
caMOHarpiBaHH4.

CamoHarpiBanHsi ~ marepiamiB.  Temmeparypa  caMOHAarpiBaHHS.

[TipoopHi peduoBUHMU.

TennoBe camo3aliManHs kupiB Ta Macena. DakTopu, 110 BIJIMBAIOTH Ha
caMo3aifMaHHs KUPiB Ta Macesl. MoHe uncio.

TennoBe camo3aiimanHs Byriuuist. @akTopu, K1 HA HbOTO BIUIMBAIOTb.
YTBOpeHHS 1 camo3aiiMaHHs CyJb(iAiB MeTalliB. 3ano0iraHHs MOXexl,
CIPUYUHEHOI CYJIb(1I0M 3ai3a.

Camo3ailMaHHs TpU OKHUCIEHHI O110ro (ocdopy, TyKHUX METAIIB,
KapO1/11B METaJIiB, TOJAPIOHEHUX METAIIB.

Mikpo0OioJioriyHe camo3aiiMaHHs.

Camo3ailMaHHs BHACHIJOK XIMIYHMX PEaKIid PEYOBUH MiXK COOOI0
(kapOimu MeTamiB, HEramieHe BallHO; B3aEMOJis BIJHOBHHUKIB 3
OKHCJIFOBaYaMHu ).

[IpumycoBe 3aliMaHHA TOPHOYUX CHCTEM. BiamiHa MPUMYCOBOTO
criajiaxyBaHHS BiJl camocnallaxyBaHHs. Buau mxepen 3anantoBaHHS.
TenoBa Teopiss cnanaxyBaHHs. KpuTuyHa ymoBa chnajiaxyBaHHS 3a
4. b. 3enpaoBuuem.

Tennosa Teopis cnanaxyBanus. PiBasaas Jl. A. @pank-Kamenenpkoro.
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TemnepaTypa 3anaiatoBaHHsI HarpiToro noepxHer. Makropw, 1O HA HEl
BIUTMBAIOTh. [HAYKIIMHUI TIEpio1 PU MPUMYCOBOMY ClaJlaXyBaHHI.
3anagioBaHHS  ICKpaMHU  PI3HOTO  TOXOJKEeHHs.  DakTopu, sKi
BIUIMBAIOTh Ha 3aliMaHHS 111 TI€0 iCKOP.

3ananroBaHHS EINEKTPUYHUM po3psaoM. TemoBa 1 10HHA Teopis
3arnaJitOBaHHs.

MiniManbHa €Hepris 3amaaroBaHHsA. 3aJeKHICTh ii BiJ 30BHIIIHIX
dakTopiB.

Po3paxyHOK  3amaiioBajibHOI  3JAaTHOCTI  TEIUIOBHX  JUKEpE
3arnaJifOBaHHs.

Kinernune ropinHsa razoBux cymimeid. @poHTt nonym’s. Temneparypa,
THUCK 1 KOHIIEHTpAIIisl B CMY31 IMOJyM's, 32 CMYTOIO 1 IEpe1 HElO.
HopmanbHa, MacoBa 1 BUIMMa IIBUJKICTh MOIIMPEHHS MOJIYyM'S MPH
KIHETUYHOMY TOPiHHI Fa30BUX CYMIILIEH.

HMudy3ziiiHa 1 TeryioBa Teopili MOMIUPEHHS TMOJAyM's MPU KIHETUYHOMY
TOpIHHI Ta30BUX CYMIiIIEH.

PiBHAHHSL 3aJI€KHOCTI HOPMAaJbHOI MIBUAKOCTI MOIIMPEHHS MOJIYM's
Ipu TOPIHHI Ta30BUX CYMIIIEH BiJ mapaMeTpiB mpoiiecy (piBHSHHS
4. b. 3eapnoBuua). Kputnunuii racsauii giameTp.

KoHIieHTpaniitHi MeXi MOUIUPEHHS MOJyM'ss MO Ta30BUX CyMIIIax.
DopMyu pO3paXxyHKY.

KoHueHTpaliitHi MeXl1 MOLIMPEHHS MOJyM'ss MO Ta30BUX CyMIIaXx.
3aNexHICTh BIJI TOTYXHOCTI JKEpesia 3alajiloBaHHSA, JIOMIIIOK
aKTUBHUX Ta IHEPTHHUX (IerMaru3aTopiB, MOYATKOBOI TeMmIepaTypu i
THUCKY.

JleToHalliiiHe TOpiHHS ra3iB 1 mapis.

BuOyx. AIroput™M po3paxyHKy TeMIlepaTypu 1 MaKCUMaJlbHOTO THCKY
BUOYXY.

BunapoByBanus piguH. Hacudena napa. BusHaueHHs TUCKY HAaCUYEHO1
napu 1HAUBIIYyaJdbHOI PEUYOBMHM 1O HOMOIpami, 3a PIBHAHHIM
Kiaysiyca-Knanelipona, mo Tadiauusx.

Po3paxyHOK TUCKY HACUYEHOI MMapy CyMIIIi PiauH.

Po3paxyHok koHueHTpauii mapu piguau B noBitpi. HKMIIIT Ta
BKMIIIL.

BusHaueHHs CTyneHIO HeOE3MEYHOCTI KOHIICHTpallli MapiB PiaAuHU B
noBITpl. ' paHUyYHO AOMycTUMa BUOYX00€31euHa KOHIIEHTpaIlisl.

Cnanax Ta cnajaxyBaHHs piiuHH. Temmeparypa cnanaxy y 3aKpUTOMY
Ta BIAKPUTOMY THUTJISX.
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Temneparypa cnanaxy IHAMBIAyaJlbHUX PIAMH 1 cywmimei. Crnocobu
BU3HAYCHHS.

TemneparypHi Mexi TMOUIMPEHHS TMOJyM’s IO TOBEPXHI pIAWHMU.
Cnocobu ixX po3paxyHKYy.

MeToau po3paxyHKy TEMIIEpaTypH criaiaxy piauH.

[TomupeHHss moiyMm’ss 1O TOBEpPXHI piauHU. DakTopH, BIJ SKUX
3QJICKUTH MIBUJIKICTh HOIIUPEHHS MOTyM 5.

Buropanas iHAuBiAyadbHUX PpiauH 1 iX cymimei. [IBuakicts
BUTOpaHHs 1 (PaKTOPH, BiJl SIKUX BOHA 3aJICKUTh.

[IporpiBanHsi piAUHU Tpu TOpiHHI Briaub. Po3moaun Ttemmeparyp
NEepUIOTO THUIY 1 TOMOTEPMIYHMI PO3MOALI. 3aKWUMAHHSA PIIAH B
pesepByapi (criiHeHHs). Buku,.

[lepeTBopeHHsI TBEpAMX PEYOBHMH IpU TOpiHHI. MexaHI3M TOpIHHS
JIepeBUHMU 1 ractmac. [lepeByritoBaHHs.

["opiHHS MeTaiB.

[TomupenHss  mojJyM’ss MO  TOBEPXHI TBEPAUX  MaTepialiB.
3aJIeKHICTh MIBUAKOCTI TOIIUPEHHS MOJIYyM’sl BiJ OKpeMHuX (HaKTopiB
(BOJIOTICTh, KyT HaxXwiy IIOBEpXHi, MiJJIOXKKa, BiTE€p, MOAPIOHEHICTH
MatepiaiiB).

Buropsnust TBepmoro Marepiamy. JliHiiiHa, mMacoBa Ta NpUBEIECHA
MacoBa IIBUJIKICTh BUTOPSTHHSI.

["opiHHS NHIIONOBITPSAHUX CyMIIIEH. Aeporelib 1 aepo30JIb.

['opinns aeporento. Temneparypa cnaiaxyBaHHs. Temmeparypa TalHHS.
[ToaBiliHMIA, MOTPIAHUMN 1 T.JI. BUOYX MPHU TOPIHHI A€POTEIO.

["opiHHS aep0301t0 Opra”HiyHoOi peyoBUHU. MexXaHi3M TeIonepeaayi.
['opinns aepo3omto Metany. CiBBITHOIIEHHS 00’ €MIB TOPIOYOi CyMIIl
1 IPOIyKTIB TOPIHHA.

KoHIieHTpaliitHi Mexi MOUUPEHHST TMOJIyM sl aepo30ito. DakTopu, 110
BiumBaloTh Ha HKMIIIL.  Pozpaxynoxk HKMIII nns napibHo- Ta
rpy0OIMCIIEPCHOTO aePO30JIIO.

Kiacudikaiiisi pe4oBUH 1O rpynax roproydocTi.

Po3paxyHOK TOpHOYOCTI PEUOBMHHU 3a KOE(DII[IEHTOM TOPIOYOCTI 1 3a
TEIJIOTOIO 3rOPSIHHS.

CranaapTH1 TOKa3HUKH MOXKEXKO0- Ta BUOYXOHEOE3MEUHOCTI.

Teopis ximiunoi Oy0Bu A.M.byTtneposa. [3omepisi.

OcHoBu Kiacudikalli 1 HOMEHKJIATypU OPTaHIYHUX CIIOJYK.

Hacuueni, onediHOBI, aleTWICHOBI, AQIIUKIIYHI Ta apoMaTH4Hi
ByrjieBoaH1. bynosa. 3aranbpHa popmyna.
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[Toka3HUKH TOXKEKHOI HEOEe3NMeKH BYIJICBOJHIB 1 iX 3aJeKHICTh BiA
OyI0OBH CIIOJIYKH 1 JJOBKUHU KapOOHOBOTO JIAHITIOTA.

Homenknatypa Ta i3omepis TrajJoreHOBMICHHUX CIOJYyK. OcoOiuBOCTI
raJIOr€HOBMICHUX CIOJIYK IIPH 3rOPSIHHI.

[lonsTTs mpo  eneMeHToOpraHiuHi  cmoiayku.  IlokexHa 1
TOKCUKOJIOT'1YHA HEOE3MEeUHICTh iX.

Monomepu 1 nonimepu. Ilponecu momiMepusarii 1 MOJIKOHAEHCAIIII.
TpumipHi (31IUTI) CTPYKTYPH.

[lepeTBOpeHHS IJIACTUYHUX MAC PI3HOTO THUMY a TAKOX CHUHTETUYHUX
BOJIOKOH 1 T'yM IIpY HAarpiBaHHI 1 TOPiHHI.

Hitpo- Tta aminocnionyku. bynoBa. IlepeTBopeHHst mpu HarpiBaHHl 1
3ropsinHl. HitpoTomyouu.

Crouptu. Anwpaerinu. Keronu. Ilepoxkcumau. Hitporminepun. bynosa,
MOKEKO0- 1 BUOYXOHEOE3MEYHICTh.

Opraniuni kuciotu 1 ix nmoxigHi. IIpocti 1 cknagHi edipu (erepu Ta
ecTepu). BiacTuBocTi, MokexHa HeOe3neka.

[IpaBuna 30epiraHHs 1 3aCTOCYBaHHS PEYOBHH, III0 BUKOPHUCTOBYIOTHCS
y CIJIbCBKOMY TOCIIOAapCTBI.

Kinacudixkairist moxex 3a yMOBaMH Maco- 1 TeINIOOOMIHY Ta 3a BUJIAMU
rOpIOYUX MaTeplaiB.

OCHOBHI TIapaMeTpW PO3BUTKY TMOXKEXKi. (MOCTIMiHE Ta TUMYacOBE
MOKEKHE HABAHTAKCHHS, IUIOMIMHA 1 (PPOHT TMOXKEXKi, IIBUIKICTh
30UIbIIIEHHS IUIOUIMHH, TEMIIEpATypa, TPUBAIICTH 1 T.11.).

Metoau po3paxyHKy Oe3MeUyHUX MEX MOIIUPEHHS MOJyM’ s, 0e3MeYHO1
po0O0YOT TEMIIEpaTypy HArpiBy TEXHOJIOTTYHOI OBEPXHI.

OcoOMMBOCTI PO3BUTKY TOXKEX kiaaciB B Tta C  Ha BIAKPUTHX
MPOCTOpaXx.

Oco0aMBOCTI PO3BUTKY MOXKEX KJacy A Ha BIAKPUTHX MPOCTOPaX.
BusHaueHHs JiHIMHOI MIBUAKOCTI MOIIMPEHHS MOXKEX Ha BIIKPUTIN
MICIIEBOCTI.

TeMreparypHuil peXxUM MOKEKI B OTOPOKEHHI.

3MIHAa OCHOBHUX MapaMeTPiB MOMKEKI B TPUMIILIECHH] y Yaci.
Po3paxyHOK BUCOTH HEUTPAIBHOT 30HU MPHU MOXKEXK1 Y MPUMIILICHHI.
['pannyHi mapaMeTpu TOPIHHSA 1 X 3HAYEHHS Y 3a0€3MeUeHH] TOKEKHOT
O€3IeKH.

TeruoBa Teopis 3racaHHs MOJTYM 1.

D13UKO-XIMIYHI MEXaHI3MHU NPUMUHEHHS TOPIHHS 1 1X 3aJIeKHICTh Bij
PEXKUMY TOPIHHS 1 BiJl arperaTHOrO CTaHy PEUYOBUHHU.
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Kiacudikairisi BorHeracHux 3aco0iB Ta OCHOBH iX BUOOPY Y KOHKPETHIH
CUTYyaIIii.

[IpunuHeHHs TOPIHHS OXOJOXKEHHAM. BUIM 0X0J101KyH0UnX 3aC001B.
YMOBHU 3racaHHsi MOJYM’sl TIPU OXOJIOJPKEHHI TOPIOYMX Ta3iB, PIIAuH,
TBEPJUX PEUOBHH.

3aNexHICTh THUIY BOTHEracsuyoro 3acoOy, IO 3aCTOCOBYETHCS Bij
PEXKUMY TOPIHHS 1 BiJl arperaTHOro CTaHy TOPIOY0i pEUOBUHMU.
[IpunuHeHHs TOpiHHA HEeUTpambHUMH TazaMu. OOJIaCTh 3aCTOCYBaHHS
dbnermaTu3aTopis.

MexaHi3M BOTHEracHoi Jii XiMi4HO-aKTMBHMX iHTiOiTOpiB. IX ymOBHI
MO3HAYEHHS 1 00JaCTh 3aCTOCYBaHHS.

Kinacudikairisi 130110104uX BOrHeracHUX 3aco0iB. OCHOBHI MapameTpH,
[0 XapaKTepU3yIOTh BOTHETACHY IO TMOBITPSHO-MEXaHIYHUX ITiH:
KpPaTHICTh, TUCTIEPCHICTb, B’ I3KICTh, CTIAKICTD.

MexaHi3M racinHs BOrHETaCHUMH MOPOIIKaMH. 3arajibH1 BiIOMOCTI PO
CKJIaJl 1 00J1aCTh 3aCTOCYBAaHHS BOTHETAaCHUX MOPOIIIKIB.

KomOinoBani  BorHeracsui  3acobu. CmocoOu  BUKOPHUCTAHHS
KOMOIHOBaHMX 3aC0O01B TaCiHHS MOXKEXK.
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5. Po3paxyHkoBi 3aj1aui.

1. Busnauutu o0'em; Temneparypa (-20°C); THCK TOBITpS,
HEOOXIMHUU i1 3ropsHHs 2 M~ aunetwieHy. KoedimieHT Haamuiky
noBiTps 1,4.

2. Busnauntu 00'eM TOBITps, HEOOXITHUN ISl 3TOPSHHS 8 KI
Metany. Koedinient nHaamumky noBitps 1,5720 mMm pT. cT.

3. BusHauuTtu 00'eM TOBITps, HEOOXITHUM JIst 3ropsiHHS 10 Kr
nanuBa ckiany: [C] = 70%, [H]=10%, [N]=3%, [S]=4%, [0]= 3%,
30j1a = 5%, BoJora = 5%.

4. BwusHauuTu 00'€eM MPOAYKTIB TOPIHHS, IO YTBOPIOIOTHCA MPHU
criamoBanti 3 M° oyrany. Temnepatypa npoayktiB ropinas 1300 K, Tuck
101,3 kITa. Koedimient Haanumky nositps 1,2.

5. BusHauuTu 00'eM MPOAYKTIB TOPIHHS, IO YTBOPIOIOTHCA MPHU
cniamoBanui 10 M> cymimri, ska mictuth 20% 006. mpomany 1 80% 06.
Metany. Temnepartypa npoaykTis 3ropsinas 1200 K, Tuck 720 MM pT. CT.

6. BwusHauutu 00'eM 1 CKJIaJ MNPOAYKTIB cHamtoBaHHsA 20 Kr
Metany. Temnepatypa npoaykTiB 3ropsinag 900° C, tuck 740 mMm pT. CT.

/. BuzHauutu 00’eM TpOAYKTIB crnantoBaHHs 10 kxr mamepy,
ckiany: [C] =55%, [H]=25%, [S]=3%, [0] =13 %, 30ma = 2%,
BoJjiora = 2%. Temneparypa npoaykris sropsuns 800°C, tuck 101,3 kI1a.

8. BusHauuTH CcKJaj NOPOAYKTIB 3TOPSHHS S5 Kr Cymimn, sKa
cknagaetbesa 3 20% guxioperany 1 80% etunoBoro cnupty. Koedimient
HaJJTMIIKY oBiTps 1,3.

9. PoszpaxyBatu  KO€(DII[IEHT  TOPIOYOCTI  TPUETAHOJAMIHY
CgH12,03N.  3poOuTu BUCHOBOK MPO HOT0 MOKEKOHEOEIMEUHICTb.

10. 3HalTH HUXKYY TEIUIOTY 3TOPSIHHS CyMIIlIl 3 2 KI' TeKCaHy 1 5 Kr
OCH30JTy, KOPHUCTYIOUMCh JAHUMH PO iX TEIJIOTY YTBOPEHHS.

11. 3HaliTH HMXK4YY TEIUIOTY 3ropsiHHA 1 rymu ckiaaom: [C] =
85%, [H]=12%, [S]= 3%.

12. 3HaliTi BUILY TEIUIOTY 3ropsiHHA KapToHy ckiany: [C] = 40%,
[H] = 20%, [0] = 30 %, 30ma = 5%, Bosiora = 5%.

13. Buznauutu KaJIOPUMETPUYHY TEMIIEPATYPY TOpPIHHS
CTUJICHTJIIKOJIIO.

14. Bu3HAUUTH KaJOPUMETPUUHY TEMIIEpATypy TOPIHHS Tracy
ckaany: [C] =92%, [H]=8%.

15. BuzHaunTu, Ik 3MIHUTHCS MIBUAKICTH TOPIHHS BOJHIO B TOBITPI,
AKIIO TUCK 3MEHIIUTHCS 3 750 MM pT. cT. 10 250 MM pT. CT.
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16. BuzHauuTy KOHIEHTpAIIito (B r/M3) METaHy; IPH AKIA MBUIKICT
TOpIHHS MOT0 B TIOBITP1 OyJ1€ MAKCUMAJIBHOIO.

17. Po3paxyBaTu JOMyCTUMY TeMIEpaTypy HArpiBy TEXHOJIOTTYHOI
IIOBEPXHI, SIKIIIO B BUPOOHUIITBI 3aCTOCOBYEThCS I'eKCaHOJ. TemmepaTrypa
camocnanaxyBanusa 285°C.

18. Bu3HAUWTH MaKCUMaJIbHUW THUCK BUOYXYy CyMillll METaHy 3
MOBITPSIM, SIKILIO TeMIieparypa BuOyxy cranoBuia 1000°C, a remneparypa
BuxiaHO1 cymitii 20°C.

19. PospaxyBaTu TemmepaTypy 1 MaKCHUMaJbHHUN THUCK BUOYXY
CyMIiIIIl BOJIHIO 3 KUCHEM MpHU MoYaTkoBiil Temmneparypi 25°C.

20. Bu3HaunuTH KOHUEHTpPAIIHHI MEX1 MOIIMPEHHS TIOJIYM s €TaHy.

21. BU3HAuuTH KOHIICHTpAIlIiHI MEX1 TMOIIMPEHHS TMOAyM’s B
cymimn, mo cknagaerbes 3 50% Boanwo, 20% anerwieny 1 30%
OKCHJly BYTJIEILIO.

22. Kopuctyrouuch pIBHAHHSIM AHTyaHa, BH3HAUUTH  THUCK
HACUYEHOI mapu cTtuposty npu temmeparypit 80° C.

23. KopucCTyrouuch HOMOIpPaMOK), 3HAUTH TUCK HACUYEHOI Napu
riminepuny npu temmneparypi 150° C. IlepeBipuTu 3HaleHE 3HAYCHHS,
KOPUCTYIHOUHUCH TAOJUIICI0 TEPMOIMHAMIYHHUX BJIACTUBOCTEH PEUOBHH.

24. KopucTyrounuch TaOJMICI0 TEPMOJMHAMIUHMX BJIACTUBOCTEH,
BU3HAUUTH TEMIIEpaTypy, NpU SKIA THUCK HACUYCHOI Mapu CTUPOIY
JIOPiBHIOBaTUME 60 MM pT. CT.

25. 3HaliTU TUCK HAcCWYEHOI mapu cyMmimn anetony (20%) 1 okrany
(80%) npu Temneparypi 30° C.

26. 3HalTH TPaHUYHO JIONMYCTUMY BHUOYXO0OE3MEUHY KOHIICHTPAIlIIO
TOJYOJy.

27. BuzHauuTu TUCK HacuueHoi napu cyMiiii Bojau (30%) Ta rexcany
(70%) npu Temmneparypi 30° C.

28. Busznauntu TemriepaTypHi MeXI MOIMIMPEHHS TOJXyM s JJIS H-

OKTaHy.
29. Buznauutu TEMIEPATYpPy caMocnajiaxyBaHus  2,2.4-
TPUMETWINEHTAaHY (1300KTaHy), BUPAXYBAaBIIN CEPEAHIO JOBXKHUHY

BYTJICIIEBOTO JIAHITIOTA.
30. BupaxyBatu temnepatypy cnaiaxy cymirii 40% 6enzony Ta 60%
CTUPOJTY, KOPUCTYIOUHCH hopmyioro Enes.
31. Busnauutu CTymiHb HEOE3MEYHOCTI MapiB aleTOHYy MpH
temnepatypi 40° C i Tucky 760 MM pT. CT.
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32. BuzHauuTh CTyHiHb HEOE3MEYHOCTI CyMillll TEHTaHy 3
kyMosioMm npu temneparypi 50°C 1 tucky 760 MM pT. CT.

33. BuszHauuTH HIWKHIO KOHUEHTpPAUIMHY MEXYy MOUIUPEHHS
MOJIyM'sl JIUISL a€p030JI0 (PEHOJY 3 CEPEAHBOIO TUCTIEPCHICTIO 9 MKM.

34. Bu3HauUTH HUKHIO KOHIIEHTpAIIiHY MEXY MOIIUPEHHS MOIYyM's
JUTSL a€pO30JII0 AaHTPALIEHY 3 CEPEIHBOIO JUCIEPCHICTIO 45 MKM.

35. BuzHauutH TeMmepaTypHi MeEX1 TMOUIUPEHHS  MOJyM's
OyTUIIOEH30TY.

36. BuzHauutu TeMmnepaTypHi MeXl1 MOIIMPEHHS MOJyM's 1 IO HUX
TEMIIepaTypy crajaxy Ajs 0-KCUJIONY.

37. Po3paxyBaTu MacoBY 1 BUAMMY WIBUJAKICTH IMOIIUPEHHS MOIYM's
B cymimn etaHy 3 noBitpsiM (Bmict etany 10,0% 3a macoro), sIKIio
HOpMaJIbHa MIBUJIKICTh TOPiBHIOE 1,35 M/c a KyT Haxuily GpoOHTY MOIyM's
10 Topu3oHTam - 60°.

38. Po3paxyBaTu JiHIHHY WMIBUAKICTH BUTOPAHHS O€H30y, SKILIO
MacoBa MIBUAKICTh WMOrO0 BUTOPSIHHS B JAHOMY pE3€pByapi CKIAJae
22,0 r/cM2exB.

39. Po3paxyBaru npuBeAeHy MacoOBY HIBUIKICTh BUTOPSHHS OyKOBHX
JIOTIIOK, SIKIIIO TOBEPXHS TOPIHHSA ckiiagana 180 M° , mroma moxesxi 90 Mm%,
a JIHI{HA MIBUJIKICTh BUTOPSHHS 20010° m/c. ['yctuny OyKOBO1 I€pEBUHHU
npuitHaTy pisHoo 800 Kr/M°.

40. Po3paxyBatu KOe(]iIllEHT TOPIOYOCTI 1 TEIJIOTY 3rOPSIHHS OLITOBO1
KHUCJIOTH 1 3pOOUTH BUCHOBOK ITPO 11 TOPIOYICT.

41. Po3paxyBaTu KOE(DILIEHT TOPIOYOCTI 1 TEIUIOTY 3TOPSHHSA
xJiopogopmy. 3poOUTH BHCHOBOK MPO FOPIOUICTH XJIOPOPOpMY.

42. BkazaTHl CKUIbKH 130MepIB KJlacy CIUPTIB MOYKE MaTh H-
amutoBui criupt (1-nenranon). HaBectu ctpykTypHi (hopMyiu 130MepiB.

43. Bkazatu [0 SKOro KJacy CHOJYyK BiIHOCUTbCS 2,2,4-
TpuMeTuianeHTad. HaBectu cTpykTypHy hopmyiy.

44. Bkazatu 0 SAKOTO KJacy CIOJYK BITHOCUThCA 3-XJiop-1-OyTeH.
HagecTu iioro cTpykTypHy Gopmyy.

45. BkazaTu 10 SIKOTO KJacy CHOJIYK BITHOCUTBHCS 3-METHIITEIITAHOBA
kuciiota. HaBectu i1 CTpyKTypHY dhopmyiy.

46. Bka3zaTu 10 SKOro Kjacy CIOJYK BIJIHOCUTbCS  OyTWJIaLeTar.
HagecTu cTpykTypHY hopmyiy.

47. BkazaTu 10 SKOTO Kjacy CIOJYK BiJHOCHUTBHCS 4-eTn-2-
okTaHOH. HaBectu cTpykTypHY opmyiy.
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48. [losicautH PI3HULIIO MIDXK MOJTIETUIICHOM 1
nomietwieHteperaiatom. Hamucatu piBHSHHA OTpUMaHHA iX 3
MOHOMEDIB.

49. TIoACHUTH PI3HMUINI0O MK KaydyyKOM, TyMOK Ta €OOHITOM.
HammcaTtu piBHSHHS ByjKaHi3allli OyTaal€HOBOTO KaydyKy CipKOIO.

50. Po3paxyBaTh MHOCTIMHE 1 THMYAacCOBE IOXKEKHE HaBaHTAKCHHS
(B KF/MZ) B KiMHaTi 3 JAyOOBOIO MiJJIOTOK0  ILJIONICIO 80 KB. M,
BUTOTOBJICHOIO 3 IOIIOK TOBIIMHOIO 30 MM, SKIIO B KIMHATI 30€piraeTbcs
necatb 30-miTpoBux OyTiiB 3 OeH3070M 1 Aecath 20-1iTpoBUX OyTIIiB 3
MeTaHoJioM. ['yCTUHY AepeBUHU MPUUHATH piBHOIO 900 Kr/Mm°.

51. Po3paxyBatu BUCOTY (hakedy MOJYM s MPHU TOXKEXKI Ha Ta30Bii
CBepUIOBHHI 3 febitoM 0,5 MiH. M° Ha 100y.

52. Po3paxyBatu BUCOTY (hakesy moJiyM s, SIKIIIO TOPUTh €THUIOBUUI
CIIUPT B pe3epByapl AlaMeTpoM S5 M, PO3TAIIOBAHOMY B 3aXHMIIEHOMY Bl
BITPY MICIII.

53. Po3paxyBaTu IMIBUIKICTb TMOIIMPEHHS TIOJYM s Ha CKJaJIl
JNEPEBUHU, SIKIIO HOPMAJIbHA JIIHIMHA IIBUIKICTh TOPIHHS L€ JEPEBUHU
0,04 M/c, a mBUAKICTB BiTPY 15 m/c.

54. PospaxyBatu mnpuOIuM3HE 3HAYEHHS [IMCHOI TeMIlepaTypu
MOKEXK1, SIKIO0 TOPUTH €TWJIOBUMA CIIUPT HA BIAKPUTIN TJIOMIAIIII.

55. KopucTyrouuch CTaHIAPTHOK  TEMIIEPATYpOK  KPHUBOIO,
pO3paxyBaTH TPHUOIM3HE 3HAYCHHS CEPEeAHHLO0O €MHOI TeMmrepaTypu Ha
15-11f XBUJIMHI TOXEX1 B MPUMIMIECHH] 3 Iwiomero miamoru 80 KB. M. 1
TJIOIICIO MPOEMIB 5 KB. M.

56. Po3paxyBaTh CEKyHIHMH MAacOBUU HAJIMIIOK TMOBITPS MpHU
MOXKEeX1 B mpuMimeHHl mromero 80 M2, SKIIO TPUBEJCHA IIBUIKICTh
BUTOPSIHHSI TOPIOYMX PEYOBUH 9010 kr/™mec, CepelHsl TEOPETHYHO
HE0OX1Ha KIIbKICTh OBITPs 8,0 M° Ha 1 kT TOPIOYHX PEYOBHUH, IIJIONIA
MPOEMIB 5 KB. M 1 IBUIKICTh MPUTOKY MOBITPA B ipoemi 1,0 m/c.

57. Po3paxyBaTu BiICTaHb /10 HEUTPAJIbHOI 30HU BiJ] OCl BEpXHIX Ta
HIDKHIX TIPOEMIB, SIKIIO TMOXEXa 3 TEMIIEPATYpOI0 MPOAYKTIB TOPIHHS
400° C BimOyBa€eThbCs B MPUMIIIICHHI BUCOTOIO 5 M, 3 IUIOMICIO BIAKPUTHX
neepeit 2,0 M° i BHOHTHM BIiKHOM y BEpXHI YacTHHI NpPUMINICHHS
po3mipom 1x2 M. Temmnepatypa 30BHiIHLOTO NoBiTps: 25° C.
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6. Po3paxyHKOBO-TeOpPeTHYHA 3a/1a4a.

58. Jlnst ogHOT 3 pedyoBUHHU, NepepaxoBaHux B 1. m. 58.1 - 58.36,
BCTAaHOBUTH TIO JIOB1THHKAX:
- arperatHuil cTaH 1 (p13UKO-XiIMI4HI BIACTUBOCTI,
- TOKCUYHICTh PEUOBUHU 1 MPOJYKTIB i1 3rOopsiHHS,
- 3aco0u, MPUJATHI JIsl TACIHHS, IPU TOPIHHI 111€1 pEYOBUHU;

po3paxyBaTu:
- Koe(ilIEHT TOPIOYOCTI,
- TEeMIIepaTypy crajnaxy,
- HWXKYY TEIUJIOTY 3rOpPSHHS,
- TeMIIEpaTypy BUOyXYy,
- MAKCUMAJIbHUI TUCK BUOYXY,
- KOHIIEHTpAI[1HI MEX1 BUOYXOHE0E3MEUHOCTI,
- TEMIEPATYPHI MEK1 BUOYXOHEOE3MEUHOCTI.

58.1. Kapbon oxcum (okcum  Bymiemwoo). 58.2. Kapbon cynbdin
(cipkoByritenb). 58.3. I'imporen cyibdin (cipkoBojeHb). 58.4. MeraH.
58.5.'excan. 58.6. I'entan. 58.7. Okran. 58.8. Honan. 58.9. JlekaH.
58.10. Honmexan. 58.11.Tpunekan. 58.12. Terpanekan. 58.13. Eiiko3aHn.
58.14. Metunnenran. 58.15. T'ekcen-1. 58.16. Ilukiorekcas.
58.17. benszon. 58.I8. Tomyon. 58.19. o-Kcunon. 58.20. n-Kcwuos.
58.21. Crupon (ereninbenzon). 58.22. Meranon. 58.23. EtaHo:n.
58.24. byranoin. 58.25. I'muepun (1,2,3-nponantpion). 58.26. 2-meTui-2-
npormanon.  58.27. Erunenriikons  (1,2-etaHmion). 58.28. ArmeroH
(mpomanon).  58.29.  MietunoBuit  erep. 58.30.  IlukiorekcaHom.
58.31. Aneranpaerin (etaHanb). 58.32. MypammHa (MeTaHOBa) KHCIIOTA.
58.33. OuroBa (eranoBa) kucioTa. 58.34. Ilipumun. 58.35. Macnsana

(6byranoBa) kuciota. 58.36. AHiTiH.
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