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1. Po3nmojaia yacy HABYAJIbHOI JUCUMILTIHU 32 TEMaAMU
1.1. Po3nmoaij yacy HaBYAJIbHOI JUCHMILIIHHA 32 TEMaMHU

(neHHa popMa HABYAHHS)

KiapkicTs roauH BiaBeaeHnx Ha
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Tema Ne 1 BupoOHunTBo HaQTOBUX MaTUB Ta 6 9 4 IMucemoBe
X XIMIYHHI CKJIaJ, OIUTYBAaHH
Tema Ne 2 Metoan omiHKU (i3MKO-XIMIYHHX 12 9 6 4 ITuceMoBe
BJIACTUBOCTEH TaJIMB. ONUTYBAHHA
Tema Ne 3[1anuBo 11 aBiallifHIX PEAKTUBHUX 9 4 5 IMuceMoBe
JIBUTYHIB B - - OTIUTYBaHHS
VHIB.
Tema Ne 4[TanuBo auist aBiaiftHUX MTOPITHEBUX 7 9 5 IMuceMoBe
JIBUTYHIB B - - OTIUTYBaHHS
VHIB.
Tema Ne 5 [TanuBo JuIst ABUTYHIB 3 3allaJICHHSIM 9 9 9 5 IuceMoBe
B1JI CTHUCKaHHSI. ONUTYBAHHA
Tema Ne 6 AnpTepHaTUBHI BUAU NAIUB. 7 2 ) ) ) 5 IucsmoBe
OINMTYBAaHHA
Tema No 70cHOBHI BiZJOMOCTI IPO 5 9 4 IuceMoBe
BUPOOHUIITBO OJIMB. ONUTYBAHHA
Tema Ne 8 OnuBu i1 aBiaiiHuX 9 5 5 5 IuceMoBe
rasorypoi i B - OIIUTYBaHHS
ypOIHHUX JBUTYHIB.
Tema Ne 9 OnuBu 115 aBialifHUX TOPLUIHEBUX 7 9 5 [ucbmoBe
i B - - ONUTYBaHHS
JIBUTYHIB.
Tema Ne 10 IlnacTuuni Ta TBEpAi MacTuia. 6 2 ) ) ) 4 [ucwmoBe
OINMUTYBAHHA
Tema Ne 11 OcHoBHI aBiamiiiHi MacTHjiIa Ta 7 5 5 IMuceMoBe
MACTHIA 1 i B B - OTIUTYBaHHS
JUTSI HA36MHOT TeXHIKH.
Tema Ne 12 Crneuudiuni piguHu, IO 7 9 5 ITucsMoBe
3actocoBytotbes mpu TO T1C. ONUTYBAHHA
Tema Ne 13 Mertponoriyne 3a0e3ne4eHHs Ipu 5 9 4 IncsMoBe
BUKOHAHHI TEXHOJIOT1YHUX ONlepawin ONUTYBaHHs
Tema Ne 14 3abe3neueHHs 30€peKEHHS SIKOCTI TucemoBe
asialIMM npu nipuiitmanHi. 30epiranHi Ta 6 2 - - - 4 | onMTyBaHH:
BHJIAYi.
Tlema Ne 15 Iopsipok npuiiMaHHs 5 5 4 IuceMoBe
Ha(TOMPOIYKTIB. ONUTYBAHHA
Tema Ne 16 36epiranns HaTH Ta IuceMoBe
HapTonpoaykTiB [Topsaok BiagBaHTa)KEHHS 6 2 - - - 4 | onMTyBaHHA
Ha(TOMPOIYKTIB.
Tema Ne 17 3nilicHeHHA BUMIPIOBaHb Yy 5 5 4 IncsMoBe
i - - - OTINTYBaHHS
CTaIllOHAPHUX pe3epByapax.
Tema Ne 18 IMopsnok inBeHTapu3aiii. OOk 6 9 4 IMucsMoBe
i - - - OTIMTYBaHHS
pyXy HaTOMPOTyKTiB.
Tema Ne 19 Exosoriuna Oe3mneka mia yac Kontposbua
7 2 - - - 5 pobora Ha 30
po6otu 3 [IMM. 5.
Bceboro 3a cemectp Ne 8: 135 | 40 | - 10 - 85 3aJniK




1.2. Po3noaist yacy HaBYAJIbHOI JUCHMILIIHMA 32 TEMAMHU

(3aouyHa popMa HABYAHHA)

KiapkicTs roguH BigBeaeHNX HA
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Tema Ne 1 BupoOHuLITBO HAPTOBUX MATUB Ta 6 9 4 [Mucemose
IX XIMIYHHH CKIaL. OIUTYBaHH
Tema Noe 2 Meroau omiHkH (i3HKO-XIMIYHUX 10 9 8 IMuceMoBe
BJIACTUBOCTEH MMAJIMB. ONHUTYBaHHA
Tema Ne 3ITanuBo 11 aBiaifHUX PEaKTUBHUX [Tucemose
i 10 2 - B - 8 OINUTYBaHHS
JIBUTYHIB.
Tema Ne 41TanuBo 1 aBialiifHUX MOPIIHEBUX [ucbrmoBe
i 10 2 - B - 8 OIUTYBaHHS
JIBUTYHIB.
Tema Ne 5 [TanuBo 1y1st IBUTYHIB 3 3aNIAJICHHAM 10 9 8 [MucemoBe
BiJI CTHUCKaHHSI. OMUTYBAHHA
Tema No 6 AnbTepHaTHBHI BHIM MTAJIHB. 8 } ) ) ) 8 ITucsMoBe
OINMMUTYBAHHA
Tema Ne 70cHOBHI BiIOMOCTI TIPO 3 8 ITucsMoBe
BUPOOHUIITBO OJIUB. ONUTYBaHHA
Tema Ne 8 OnuBu i1 aBlaliiHAX 3 5 6 IucsMoBe
razorypoi i - - - OMUTYBaHHS
ypOIHHUX BUTYHIB.
Tema Ne 9 OnuBu 1151 aBialliifHUX MOPITHEBUX 10 9 3 IMucsMoBe
JIBUTYHIB - - - OINUTYBaHHS
VHIB.
Tema Ne 10 IInmactuuni Ta TBEpAl MacTHIIA. 6 ; i} ) ) 6 | TMucemose
OIMMTYBAHHA
Tema Ne 11 OcHoBHI aBiarmiiiHi MacTHia Ta 7 7 [MucemoBe
MACTHIa i i - - - - OMUTYBaHHS
JUTSI HA3€MHOI TEXHIKH.
Tema Ne 12 Cneundiyni piauHU, 110 6 6 IMucemoBe
3acrocoByroTecs ipu TO TIC. ONUTYBAHHA
Tema Ne 13 Mertpouoriude 3a0e3nedeHHs IpH 4 4 IMuceMoBe
BUKOHAHHI TEXHOJIOTIYHUX onepanii OIHMTYBAHHS
Tema Ne 14 3aGe3nedueHHst 30epeXeHHs IKOCT1 IucpMoBe
aBialIMM npu npuiimManHi. 30epiranti Ta 8 - - - - 8 | omMTyBaHHs
BUIAYI.
Tema Ne 15 Ilopsinox nmpuitMaHHs 4 4 IMucsmoBe
Ha(TOMPOAYKTIB. ONUTYBAHH
Tema Ne 16 36epiranns HadTu Ta IucsmoBe
HadronpoaykTiB [lopsmok BiiBaHTaXKEHHS 6 - - - - 6 | OMHMTyBaHHA
Ha(TONPOAYKTIB.
Tema Ne 17 3nilicHeHHs1 BUMIPIOBaHb Yy 5 6 IncsMoBe
i - - - - OIUTYBaHHS
CTaIllOHAPHHX pe3epByapax.
Tema Ne 18 ITopsinok inBeHTapu3auii. OOk 4 4 TucemoBe
pyxy HaTONPOAYKTIB. ONUTYBAHHS
Tema Ne 19 Exoinoriuga 6e3meka i gac 4 4 K%HTPOHBH;)
= - - - poboTa Ha
po6otu 3 [IMM. XB.
Bcenoro 3a cemectp Ne 8: 135 | 10 | - 4 - 1121 3a1iK




2. MeTtoanyHi BKa3iBKH 10 NPAKTHYHHUX 3aHATH

Tema Ne 2 MeToau ouiHku (pi3MKo-XiMiYHMX BJIACTUBOCTEH NAJIHB.
IpakTHuHe 3aHaTTA: XIMIYHUNM CKaj Ta ¢Gi3UdHI BIAcTHUBOCTI HadTH. ['ycTHHA
K OJIHA 13 (PI3UYHUX OAMHUIIL HAPTH Ta HAPTOMPOAYKTIB
HapuanpbHa MeTa 3aHATTS: OPIEHTYBAaTHUCS B XIMIYHOMY CKJIaal Ta (Di3MYHHUX
BIACTUBOCTAX HapTu. HaBumTucs po3paxoByBaTH TycTuHa HadTh Ta
HaQTOMPOIYKTIB B 3aJIC)KHOCTI BIiJ TEMIEpAaTypu 3a JIOMOMOror Gopmyn Ta
TaOJHIIb.
Kinbkicte rogun - 2 (nenna popma), 2 (3aouna popma)
Micliie npoBeIeHHS: HaBYAIbHUN KaOIHET KOJISIKY.
HaBuajbHi nUTAHHA:

1. ®i3uyHi BIaCTUBOCTI HAPTH Ta HAPTOMPOAYKTIB.

2. 'yctuHa sk ogHa 3 (13MYHUX BIACTUBOCTEH HadTH Ta HADTOMPOAYKTIB.

3. Po3paxynoxk ryctunu 3a popmynoro /[.I. Menaeneena.

4. Po3paxyHok ryctunu 3a Tadbauusamu I'OCT 39.

Jliteparypa: 1(¢.121-137); 2 ( c. 32-40).

Ilnan npoBeieHHs 3aHATTA:

I. ITopsinok npoBeAEeHHA BCTYILY 10 3aAHATTS.

1. [IpoBeneHHS TOMEPETHBOTO KOHTPOJIO TEOPETUYHUX 3HAHBb 37100yBadiB
(¢ppoHTaTBHE OMUTYBAHHS).

I1. Ilopsiiok MpoBeIeHHSI OCHOBHOI YaCTHUHU 3aAHATTS.

2. [loToyHMii KOHTPOJH TEOPETUYHHX 3HAHb 3700yBadiB (MMMCHMOBHI
KOHTPOJIb).

KopoTtki TeopeTnuHi BizoMmocTi

Hnst Hagt abo HAbTOMPOAYKTIB TYCTHHA € HAWBaXJIMBINIOW (H13UUHOIO
BEITMYMHOIO, sIKa BU3HAYAETHCS BIJHOIICHHSIM MacH PEYOBUHU JI0 Horo o0'emy. B
stkocTi omuamLi ryctuad B CI 3aCTOCOBYIOTH KiTorpaM Ha KyOiunmii Metp (kr/m°) i
YaCTHMHHI OAWHUII. Ha mpakTuill yacriiie BUKOPUCTOBYIOTH BIJIHOCHY TYCTHUHY.
BinHocHa rycTuHa piakoro HapTONMpPOAYKTY - 1ie Oe3po3MipHa BeTUYHMHA, IO
MpEJCTaBsg€ COO0OK BIAHOMICHHS WOTO ICTMHHOI TYCTHHM 1 JO TYyCTHUHHU
JTUCTUIIHOBAHOI BOJIM, B3ATHX IPH TEBHUX Temmeparypax. [Ipu mpomy BimHOCHA

.
I'YCTUHA TMO3HAYAETHCSA CHMBOJIOM ptf, ne t; - temneparypa Boau, ° C (K), t,-

temneparypa Hadtonpoaykry, °© C (K). B VYkpaini crangapTHUMU HPUAHSIITO
temnepatypu: s Boau 4 © C, qis Hadronpoaykry 20 °© C .V CIIA, AHrmii ta
NeSKUX I1HIIMX KpaiHaX CTaHIapTHI TeMrepaTypu i HaQTOMPOIyKTYy 1 BOIU
onHakoBi - 15,6 °© C . Bimomo, 1m0 rycThHa 3MEHIIYETHCS 13 3POCTAHHSIM
temneparypu. [ns O6inbmocti HaPT 1 HAPTOBUX (Ppakiiid 1S 3aNEKHICTH HOCUTH
JTHIAHAN XapakTep 1 Bu3Ha4daeThes hopmyroro . I. Menneneena.



pi=p3’- v (t-20)

e p} — BiIHOCHA T'YCTUHA P TEMIIEPATYPI t;

03" — BignocHa rycruna mpu 20 ° C;

Y - cepeiHs TeMIlepaTypHa MonpaBKa BiIHOCHOI TYCTHHHU Ha OJUH TPajyc.

3naueHHs TemneparypHoi mompaBku y Qopmyni .1, Mengeneesa
3aCTOCOBYETHCS B MOPIBHSAHO By3bkoMy iHTepBaui Temneparyp Big 0 1o 50 °© C nus
Ha(QTOMPOAYKTIB, IO MICTATh HEBEJIWKI KUIBKOCTI TBEpAUX TmapadiHiB 1
apoMaTUYHUX BYTJIeBOAHIB. ['ycTuHy piakux Ha(TONPOIYKTIB MPU BUCOKHUX
TEeMIIEpaTypax MOXKHA BU3HAYUTH 32 HOMOTPAMAaMHU.

B ngesxi ¢opmynu, m0 3aCTOCOBYIOTBCS B MPAKTUYHUX PO3PaxyHKax
HadTONepepoOHNX MPOLECiB, BXOAUTH 3HAYCHHS TycTHHH P52 . [lepepaxyBard ii
MO’KHA TAaKUM YHHOM:

p:°=pii- 5y
['ycThHa € agUTUBHOIO BJIACTUBICTIO, TOMY IIpU 3MIIIyBaHHI PI3HUX
HaTOMPOIYKTIB CyMillll MOXe OYTH JIETKO BHU3HAUCHA 3a PIBHSHHS IO 3aJIaHUX
MacaM KOMIIOHEHTIB:
m
P T S m /o)
[Tpuknanu pilieHHs :
[lpuknag 1. Hadra 3Haxonutbess B pesepByapl mpu Temmepatypt 12 ° C.
BusHaunTy ii rycTuHy (BiIHOCHY) B JaHHX yMOBaX, skio p2° = 0,8675 r/em’
Pimenns:
pi=pi°- v (t-20)
p12=0,8675 — 0,000686 (12-20)= 0,8675+0,005488=0,8729 r/cm’

[puxnan 2. BusHauuTH BiZHOCHY TycTHHY HadTONpOAYKTy pi°, skmo pi° =
0,7586 r/cm’
Pimenns:

pi"=pity (+-20)

p:°=0,7586 + 0,000831 (15-20)= 0,7586 — 0,004155=0,7545 r/em’

[Tpuknazn 3. [t BunpoOyBaHb MPUTOTYBaIM MPoOy OEH3HUHY, 110 CKJIAAETHCS 3 5
KI' TIPSMOTOHHOI GemsuHOBoi dpaxiii ( p2° = 0,7369 r/cm’) ta 15 kr GeHsuHy
KaTamiTHaHOrO Kpekinry ( p2° = 0,7623 r/cm’). Bu3HAUNTH BiZHOCHY TyCTHHY
cymimi ipu 5 °© C.
Pimenns:

m

P = S o)



5415 _ 20

2 3 3
pid. =— — = =746,27 kr/m°=0,746 r/cm
DM 5/736,9+15/762.3  0,0068+0.02

P3en=p 2% v (t-20) = 0,746 - 0,000844(5-20)= 0,759 r/cm’
Iumannsa ona pponmanvHo20 ONUMYBAHHA:
3aranpHa XapakTepucTuka HapTH.

MCTOI[ BHU3HAYCHHS I'YCTUHHU 3a JOIIOMOI'OI0 apCoOMCETpPaA.
I[aTI/I BU3HAYCHHS — BiI[HOCHa I'yCTHHA.

> wnh e

HanaTtu xapakTepucTuKy CTaHAApPTHUM YMOBaM BH3HAYCHHS TYCTHHHU.

5. Ski ¢i3uuHl BIAacTUBOCTI HapTH Ta HAPTOMPOIYKTIB BIUIMBAIOTH Ha
MOKa3HUK T'YCTHHA.

II1. ITopsaaoK NMpPOBeAeHHS 3aAKJIIYHOI YACTHUHM 3aAHATTH.

Iumanns ona nuCLM08020 KOHMPOJIIO:

| BapiaHT

1. Buznauutu BigHOCHY rycTHHY cyMmimii mipu 5 © C. Cymiln cKiIaiaeTbes 3

250 kr OeH3uHYy 0:% =0,756 r/em® Ta 375 KT KEpOCHHY 07% = 0,826 /e,

2. BemsunoBa  pakmis 3 pi° = 0,7486 Tr/cM® HarpiBaeThCs B

terioooMinHUKYy Bin 30°C go 52°C. BuszHauuTH 3MiHY BIJHOCHOI TYCTHHHU
OCH3UHY.
Il BapianT
1. Hapty 3akauanu B pe3epByap npu 15 °
TeMIlepaTypl AOPIBHIOE 0,845 r/cm°. Ha HacTymHUi JCHb TeMIepaTypa

HadTu migHanacek A0 25 © C, BU3HAUMUTHU TYCTUHY NPU JaHIA TeMIiepaTypl.

C, 1 ryctuHa npu wiH

2. CyMmim CKIaga€eThCsA 13 TPhOX KOMIIOHEHTIB: m;=459 xr, my=711 kr,
M3;=234xr; p* = 0,756 t/em®, p3t = 0,790 r/em®, pit= 0,780 r/em’.

Busznauutu ryctuny miei cymimi mpu 20°C.

Tema Ne 5 IlanuBo 1/ ABUTYHIB 3 3al1aJICHHAM BiJIl CTUCKAHHS.

IIpakTuuHe 3aHATTA: Bu3HaueHHs BIACTUBOCTEH MaiMBa MJid JABUTYHIB 3
3afaJIEHHSIM Bl CTUCKAHHS

HapuanbHa meta 3aHATTS: O3HAHOMUTHUCH Ta BUBYMTH METOJIUKU BU3HAYEHHS
OCHOBHHMX BJIACTUBOCTEH TMaJMB ISl IBUTYHIB 3 3alajICHHSIM BiJl CTUCKaHHS (Mapka
3a HasIBHICTIO)

KinekicTs rogun — 2 (neHHa gpopma).

Micue npoBeaeHHs: 1abopatopist G13UKO-XIMIYHUX METO/IB aHATI3y

OOnagHaHHA: AW3EJIbHE MalMBO, MIPHUM LMWIIHAp, TpoOipku, apeometp AHT,
TEPMOMETPHU CKJISHI PTYTHI, , PO3YMH WOy, PO3YUH MEPMaHTaHATY Kaliio, TPpruoop
TB3.



HaBuaJbHI NUTAHHS:

1. TeopeTnyHi acneKTH OCHOBHUX METOJIIB BU3HAYEHHS BIIACTUBOCTEN
MAJIUB JIJIsl IBUTYHIB 3 3aMIaJICHHSAM BiJl CTUCKAHHSI.

2. Tlopsgok BUKOHAHHS JOCTIKEHHS (PI3UKO — XIMIYHMX BIACTHBOCTEH
MAJIUB JIJIsl IBUTYHIB 3 3aMIaJICHHSAM BiJl CTUCKAHHSI.

Jlitepatypa: 1(c. 66-72), 2 (c. 32-40)

Ilnan npoBeneHHs1 3AHATTS:

I. ITopsimok MpoBeIeHHS BCTYITY 3aHSTTS.

KopoTki TeopeTrnyH1 BiJIOMOCTI.

Jlfi3enbHE TMATUBO — pijJKa pPEYOBHHA, IO € TOJOBHHM BHJIOM ITaJUBa
TUI TU3EIbHUX JABUTYHIB.

JuzenpHe nNalMBO — HaWYacTille  BUKOPUCTOBYETHCS B JBUTYHAX,
YCTAaHOBJICHUX Ha BEJIMKOBAHTAXXHUX AaBTOMOOLISAX, TPaKTOpax 1 JOPOXKHIX
MallMHAX, Ha BOJHOMY 1 3aJi3HUYHOMY TPAHCIOPTI, Y PI3HUX EHEPreTUYHHUX
yCTaHOBKAX.

OCHOBHI ~ CIOXHBadl JM3EJbHOTO MalliBa — 3aJI3HUYHUI  TPaHCIOPT,
BAHTAKHUW aBTOTPAHCHOPT 1 CLIILCHKOIOCIOAAPChKa TEXHIKA.

ANBTEpHATUBOIO JIU3EIIBHOMY MAJMBY € 0101M3€1b 1 eMYJIbIOBaHE IU3EIIbHE
MAJIHBO.

3a3Buuai MiJ UM TEPMIHOM PO3yMIIOTh MaJMBO, 110 BUXOJHUTH 3 I'aCOBO-
ra3oiieBux Ppakiiiii mpsiMoi NeperoHKyu HaTH.

Ak 1 0eH3uH, AU3eIbHE MAJIMBO € CYMIINII0 napadiHOBUX, HAPTECHOBUX 1
apOMaTUYHUX BYTJICBOJIHIB, K1 BUJTIIISFOTHCS 3 HaQTOBOI
POTH MIJITXOM MECTWIAIIT 3 gonaBaHHsM  (He Outbin  20%) KOMITOHEHTIB
KATaJIITUYHOTO KPEKIHTY.

OcCHOBHUI TOKa3HUK JU3EILHOTO IajluBa — IeTaHoBe umcio (45-55).
[leranoBe YMCIIO XapaKTepU3ye€ 3IATHICTh TajuMBa JI0 3aliMaHHA B Kamepi
3ropaHHs 1 piBHE 00'€eMHOMY BMICTY II€TaHy B CyMIIll 3 O-MeTHJIHA(TaTIHOM, SKE B
CTaHJAPTHUX YMOBAaX MAa€ OJIHAKOBY 3aMHUCTICTh TOPIBHSHO 3 JOCITIIKCHUM
MAJTUBOM.

I'yctuna muzenpHOoro mammBa 0,79 — 0,97 1/cm?, TemmepaTypa crnajiaxy
35—80°C.

TemnepaTypa neperoHku, JUIsi TU3eIBHOTO MMajnuBa He MOBUHHA OYTH HIDKYE
200 1 Bunge 350 °C. TemnepaTypa NOMYTHIHHS IJis JJITHIX cOpTiB He Buule —5 °C, a
g 3umoBux — Big —25 1o —30 °C. TemmnepaTypa 3acTUraHHs HOBUHHA OyTH Ha
5—10°C Hmxk4a TeMnepaTypyu MOMYTHIHHS.

3 2008 p. qu3enbHe nanuBo BUToToBISAOTH 3a JJCTY 4840:2007 «/luzensHe
MaJuBO IiJIBUIIEHOI SIKOCTI». 32 BMICTOM CIPKHM II€ TMajJuBO MOJUISIIOTH Ha JBa
BUJIU:


http://uk.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
http://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%B8%D0%B9_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
http://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D0%B4%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C
http://uk.wikipedia.org/w/index.php?title=%D0%95%D0%BC%D1%83%D0%BB%D1%8C%D0%B3%D0%B0%D1%86%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D1%81
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7%D0%BE%D0%B9%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D0%BD%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%B0
http://uk.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD
http://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BD%D1%96
http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%BE%D0%B2%D0%B0_%D1%80%D0%BE%D0%BF%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%BE%D0%B2%D0%B0_%D1%80%D0%BE%D0%BF%D0%B0
http://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D0%BD%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BA%D1%96%D0%BD%D0%B3
http://uk.wikipedia.org/wiki/%D0%A6%D0%B5%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D1%80%D0%B0_%D0%B7%D0%B3%D0%BE%D1%80%D1%8F%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D1%80%D0%B0_%D0%B7%D0%B3%D0%BE%D1%80%D1%8F%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A6%D0%B5%D1%82%D0%B0%D0%BD
http://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%BD%D0%B0%D1%84%D1%82%D0%B0%D0%BB%D1%96%D0%BD&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B3%D0%BE%D0%BD%D0%BA%D0%B8&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%94%D0%A1%D0%A2%D0%A3_4840:2007&action=edit&redlink=1

[ — macoBa yactka He Oiabie HiXK 0,001% (BiamnoBigae BUMOraM CTaHAAPTY
€spo-5 EN 590).;

I — wMacoBa wactka He Oimpme HDK 0,005% (BigmoBimae BuUMOram
craumapry €spo-4 EN 590)™.

e onHiero MpoOIEeMOI0 € MIABUINEHUN BMICT BOAM B JAM3EIBHOMY MaJHBI.
Bona BimmapoByeTbest ipu 30epiraHHi Ju3MmaivuBa 1 30MpaeThCs BHU3Y, OCKUIBKH
IIIBHICTh AM3NanuBa MeHiie 1 kr/n. BoasHa mpoOka B maricTpaii HMOBHICTIO
0JI0Ky€e poOOTY ABUTYHA.

OcraHHIM YacoM B paMKax OOpOTHOM 3a €KOJIOTiI0 YKOPCTKO HOPMOBAHO
BMICT CIpKH Yy Au3enbHOMY nanuBi. [IOHMKEHHS BMICTY CIpKM B JW3MANUBI, SIK
MIPaBHUJIO, MPUBOANUTDH 10 3MEHIICHHS HOT0 3MAIIylOYNX BJIACTUBOCTEH, TOMY IS
JM3EJIbHUX MaJMB 3 YJbTPAaHU3bKUM BMICTOM CIPKM OOOB'SI3KOBOIO YMOBOKO €
HasBHICTh NMpUCaTOK. BBaxkaeThcs, 110 npu BMICTI cipku B nainuBi MeHm 0,05%
NOTPIOHE 3aCTOCYBAaHHS CHELIaJIbHUX MPOTU3HOCHUX MPHUCAAOK, 110 JT03BOJISIIOTH
MPOJIOBKUTH TepMiH poboTu [lanpHoT anaparypu.

II. ITopsimox mpoBeIeHHSI OCHOBHOI YACTUHU 3aHSTTA.

1. TeopeTuyHi acneKTH OCHOBHUX METOJIB BH3HAYEHHS BJIACTUBOCTEHN
MIAJIMB JIJIs IBUTYHIB 3 3aNIAJICHHSM BiJl CTHCKaHHS

1.13anucatu mapky JI1 ta HJ[ Ha HBOTO.

1.211epeBipuTH IU3eNbHE TAIUBO Ha BMICT BOJY 1 MEXaHIYHHUX JOMIIIOK.
st iboro HanmuTH HeBENHWKY KiMbKICTh JII B mpobGipky. Criodatky nepeBipUTd
BI3yaJlIbHO BMICT BOJAM 1 MEXaHIYHUX JIOMIIIOK, TIOTIM 32 JOTIOMOTOIO
nepMaHTaHary Kajis. 3poOuTH BUCHOBOK Ta MopiBHATH 3 BuMoramu JJCTY.

1.3Buznauutu ryctuny I mpu 15°C.

JIns1 BU3HAYEHHS TYCTHHU BUKOPUCTOBYEMO HOpMaTUBHUM NOKyMeHT JJCTY
I'OCT 31072:2006. «Hadta 1 HadpTompoayktn. MeTo BH3HAYEHHS T'YCTHHH,
BIJIHOCHOI TYCTMHM Ta TyYCTUHM B rpamycax API apeomerpom». IlepepaxyHok 1o
15°C npoBogumo 3rigao JACTY T'OCT 8.599-2010, a6o 3a Bimomumu dhopmyinamMu
nepepaxyHkKy.

Hanmutu neoOxigny kinpkicts JI1 B MipHUH mutiaap. OO0epekHO 3aHYPUTH
apeoMeTp Tak, 100 BiH He TOpPKaBCA 10 JHA MOCYIWHU. BuTpumaru apeomerp
JIeKiTbKa XBWJIMH. 3alMHCcaTH 3HAYCHHsS] TYCTHMHU TMPH TEMIIepaTypi OTOYYHOHYOTO
cepefoBuIa. 3poOoUTH po3paxyHku TycTuHU Tipu 15°C. 3poOUTH BHUCHOBOK Ta
nopiBHATH 3 BuMmoramu J(CTYVY.

2. Tlopsimox BUKOHAHHS MOCHTIKEHHS (I3UKO — XIMIYHUX BJIACTUBOCTEH
MaJIUB JJIs IBUTYHIB 3 3aMAJICHHSIM B1J] CTUCKAHHS.

2.1 TlepeBipuTH HasABHICTh HEHACUYECHUX BYTJIeBOAHIB B JII1.

Hamutu B 1Bi okpemi MpoOIpKH BOJHI PO3YMHU HOAYy Ta MEpMaHTaHATY
Kaiio. Jlogatu 10 po34MHIB HEBEIHMKY KUIBKICTh IU3EIbHOIO MAINBa Ta PETEIBHO


http://uk.wikipedia.org/wiki/EN_590
http://uk.wikipedia.org/wiki/EN_590
http://uk.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D0%B5_%D0%BF%D0%B0%D0%BB%D0%B8%D0%B2%D0%BE#cite_note-1
http://uk.wikipedia.org/wiki/%D0%A1%D1%96%D1%80%D0%BA%D0%B0
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nepeMimari. 3poOUTH BHUCHOBKHM IPO HASBHICTh HEHACHYEHUX BYTJICBOJIHIB B
MaJuBI 10 3MiHI KOJIbOPY PO3UMHIB B MPOOIpPKax.

2.2 BusHaueHHs temreparypu cnanaxy JII.

BunpoOysanns nposogsate o I'OCT 6356.

BunpoOoByBanuii 3pa3ok MPOAYKTY Mepe] BUMPOOYBAHHSIM MEPEMILIYIOTh
BIIPOJIOBXK 5 XB. CTPYIIYBaHHSM B CKJISIHIII, 3alIOBHEHINA He Ouible HiX Ha 2/3 11
MICTKOCTI.

3pa3kd TOPOAYKTIB, IO MarOTh Temmeparypy crnaiaxy Humwkdye 50°C,
OXOJIOJDKYIOTH JI0 TeMIlepaTypd, sika He MeHme uyuM Ha 17°C  Huxkye
nependadyBaHOl TEMIIEPATYpHU CIANAXYy.

Turenp 3aMoOBHIOIOTH HA(PTOMPOIYKTOM TakK, 1100 BEPXHIA MEHICK TOYHO
crmiBmagaB 3 MiTkow. Twurenb 3 mpoOOK HArpiBarOThb 3a  JIONOMOIOIO
enexkTpoHarpiBy. HarpiBanus BeyTh 31 BUAKICTIO Bia S 10 6°C B 1 xB.

BunpoOyBanHsi Ha crmajiax MpPOBOJSATh NPH IMIJBUIICHHI TEMIIEpaTypu Ha
koxHuit 1°C.

Y MoMmeHT BunpoOyBaHHS Ha CcHajlax TMEPEeMIlIyBaHHS MPUIUHSIOTH,
MPUBOJASATH B JIII0 pO3TAIIOBAaHUI HA KPHIIILI MEXaHI3M, SIKUI BIJKPUBA€E 3aCIIHKY 1
ONYCKAa€ MOJIYM sl

3a TemmepaTypy chHajilaxy MNpUAMalTh TeMIEpaTrypy, SsKy IOKa3ye
TEPMOMETP TPHU TIOABIEHHI TMEPIIOrO CHHBOTO TMOJYyM'ss HaJ IOBEPXHEIO

Ha(TOMIPOTYKTY.

III. ITopsimok MpOBEAEHHS 3aKIFOYHOT YACTUHU 3aHATTSL.

3.1 O6pobKa pe3ynbTaris.

BusHaunTt Temneparypy cnanaxy najiusa Ta nopiBaatu 3 Bumoramu JJCTYVY.

3.2 3poOuTu BUCHOBKH HIOJIO SIKOCTI HajmaHoro 3paska /Il ta opopmutu
3BIT JOCJIIKEHHS, 3p0OUTH BUCHOBKH PO MPOBEACHY pOOOTY.

KoHTposbHI TUTaHHS:

1. Ha3BiTh OCHOBHI TOKa3HUKH SKOCTI IS KOHTPOJBHUX BHIPOOYBaHb
IU3EJIbHUX MaJINB.

2. SIki Bu 3HaeTe nu3enbHi manmBa. I1{o Take rieTaHoBe YMCIO.

3. Sk OTpUMYIOTH IU3€IIbHI MaJIUBA.

4. Ha3BiTh OCHOBHI NpuHIUIU MapKyBaHHs /1.

5. OnuiiTe nepeBaru Ta Henoiiku Bukopucranus 11 B JIB3.
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3. PekoMenoBaHa JiiTteparypa (0CHOBHA, 10NIOMiKHA),
indopmaniiini pecypcu B InTepHeri

OcHoBHa JiTepaTrypa:
1. [TanuBHO-MacTUIIBHI MaTEPIAU Ta 1HILI €KCIUTyaTaliiiHl Matepiaau. HaBuanbHo-
MetoanuHuil komrieke. .M. bennepa, B.1. lyranens, M.[.Ku3uma, Ta i1.. /3a pex.. .M.
bennepa, B.1. lyranus. — Kam’ssaenp — [oainseskuit: ®OIT Cucun f.1., 2016.- 420 c.
Pexxum noctymy: http://www.tsatu.edu.ua/tkm/wp-
content/uploads/sites/11/144 posybnyk.pdf
2. boituenko C. B., IsanoB C. B., bypnaka B. I'. Moropni manuBa i Macna ajis

cydyacHoi TexHikd: MoHorpadis. Kui: HAY, 2015. 216 c¢. Pexum moctymy:
https://er.nau.edu.ua/handle/NAU/38010
3. boituenko C. B., Cmipkin B. I'. Beryn no  XiMmorosorii mHajJuB Ta OJIMB!

HaB4YabHUI TociOHuMK. Opeca: Actponpunt, 2009. Y.1. 236 c. Pexum npoctymy:
https://er.nau.edu.ua/handle/NAU/39106
4. MortopHi nanuBa: BIaCTHUBOCTI Ta KicTh [TekcT| miapyuynuk / Cepriii boituenko,

Aunpnpiit Ilymak, Ilerpo Tominpuunekmii, Kazumup Jleitna; 3a 3ar. pen. mpod. C.
boituenka. — K. : «llentp yuboBoi miteparypu», 2017. — 324 c. Pexum nocrymy:
https://er.nau.edu.ua/handle/NAU/39105

JonomixHa JiTeparypa:
1. Kaprnunens A. I1. Jlekmii 3 kypcy «BukopucTaHHs €KCIUTyaTalliiHUX MaTepialiB
Ta ekoHoMis [lanbHO-eHepreTHUHUX pecypciB» : HaBY. mociOHuk. ['opiiBka, 2014. 107 c.
Pexxum noctyny:
https://ea.donntu.edu.ua/bitstream/123456789/27470/2/%D0%92%D0%95%D0%9C_%
D0%9A%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82.pdf
2. Yabanunii B. 5., Maromens C. O., Masxeiika O. 1. [lannBo-mMacTuibHi Marepianu,

TEeXHIYHI PIIMHA Ta CUCTEMH iX 3a0e3reueHHs: HaB4u. ociOH. KipoBorpan: LlenTpaibpHO-
Vkpaincbke BugaBHuiTBo, 2008. 4.1. 353 c. Pexxum nmocrymy: https:/library.kr.ua/wp-
content/elib/chabannyi/Chabannyi_Pal_mast Mater_kn1.pdf

3. Yabanuuit B. S., Maromnens C. O., OcunoB I. M. I[lanuBo-mMacTuibHI MaTepianmy,

TEeXHIYHI1 PIIUHU Ta CUCTEMH iX 3a0e3nedeHHs : HaB4. ociOH. KipoBorpan: [lenTpanbHo-
VYxpaincbke BumaBHuUITBO, 2008. 4.2. 500 c. Pexxum moctymy: https:/library.kr.ua/wp-
content/elib/chabannyi/Chabannyi_Pal_mast Mater_kn2.pdf

4, CuzoBa 3.0. KoHcrnexkT hekmiii 3 IUCHMUIUIIHU «XIMOTOJOTIS» : HaB4. MOCIOH.
Xapkis, 2013. 83 c. Pexxum mocrymy:  https://docplayer.net/amp/111468418-Konspekt-
lekciy-z-disciplini-himotologiya.html

S. I'CTY 320.00149943.007-97. [TanuBo asnsi peakTHBHUX ABHTYHIB «PT». [UnHHMIA
Bix 1997-06-15]. Hepxunadrorasmpom VYkpainm, 1997. 19 c. (T'amy3eBuii cranmapt

Ykpaian).
6. I'CTY 320.00149943.011-99. ITanmuso TC-1 nns peakTUBHHX IBUTYHIB. [YuHHMIA
Bim 1999-07-01]. Hepxuadtoraznmpom VYkpaiam, 1999. 27 c. (I'amyseBuii craHmapT


http://www.tsatu.edu.ua/tkm/wp-content/uploads/sites/11/144_posybnyk.pdf
http://www.tsatu.edu.ua/tkm/wp-content/uploads/sites/11/144_posybnyk.pdf
https://er.nau.edu.ua/handle/NAU/38010
https://er.nau.edu.ua/handle/NAU/39106
https://er.nau.edu.ua/handle/NAU/39105
https://ea.donntu.edu.ua/bitstream/123456789/27470/2/%D0%92%D0%95%D0%9C_%D0%9A%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82.pdf
https://ea.donntu.edu.ua/bitstream/123456789/27470/2/%D0%92%D0%95%D0%9C_%D0%9A%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82.pdf
https://library.kr.ua/wp-%20content/elib/chabannyi/Chabannyi_Pal_mast_Mater_kn1.pdf
https://library.kr.ua/wp-%20content/elib/chabannyi/Chabannyi_Pal_mast_Mater_kn1.pdf
https://library.kr.ua/wp-content/elib/chabannyi/Chabannyi_Pal_mast_Mater_kn2.pdf
https://library.kr.ua/wp-content/elib/chabannyi/Chabannyi_Pal_mast_Mater_kn2.pdf
https://docplayer.net/amp/111468418-Konspekt-lekciy-z-disciplini-himotologiya.html
https://docplayer.net/amp/111468418-Konspekt-lekciy-z-disciplini-himotologiya.html
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Ykpaian).
7. JACTY 4796:2007. [TanuBo aBiauiiine ans razorypOinHux asuryHis JDKET A-1.
[Unaamii Big 2007-10 -01]. KuiB : JlepkcmoxuBcrangapt Ykpainu, 2007. 8 c.

(HarionansHui CTaHaapT Ykpaian). Pexum JOCTYILY:
https://www.ksv.biz.ua/GOST/DSTY_ALL/DSTU2/dstu_4796-2007.pdf
8. JACTY 7687:2015. ben3unu aBToMOOUTBHI €Bpo. TexHIUHI yMOBH. [UMHHUHN Bif

2016-01 -01]. Kuis : YxpHIAHLI, 2015. 15 c. (HamionansHuii cTaHmgapT YKpaiHw).
Pexxum noctymy: https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=94717
9. JACTY 7688:2015. [TanuBo gusenbHe eBpo. TexHiuHl ymoBHu. [UnunHwmi Big 2016-
01 -01]. Kuis : YxkpHJHILI, 2015. 15 c. (HamionanpHuii ctanmapt Ykpainu). Pexum
noctymy: https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=62099

10. IHCTpyKIis mpo TMOPSIOK NpHHUMaHHS, TPAHCIOPTYBaHHS, 30epiraHHs,
BIIMYCKY Ta 00JiKy HadTH 1 HAPTOMPOAYKTIB HA MIANPUEMCTBAX 1 B OpPraHi3aIlisax
VYkpaian. 2008 p. Pexum mocrynmy: https://zakon.rada.gov.ua/laws/show/z0805-
08#Text

11. Haka3 Bim 08.12.2016 Ne 662 IIpo 3aTBepmxeHHs [HCTPYyKIii 3 KOHTPONIO SKOCTI

NMaJIbHO-MAaCTWIIBHUX MaTepiajiB Ta CHCIialbHUX PIIWH Yy JepkaBHIiW aBiamii Ykpainu/
BepxoBna Pama  Vkpaimm. Ywuwnuit  Big  17.02.2017. Pexum  gocrymy:
https://zakon.rada.gov.ua/laws/show/z0060-17#Text



https://www.ksv.biz.ua/GOST/DSTY_ALL/DSTU2/dstu_4796-2007.pdf
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=94717
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=62099
https://zakon.rada.gov.ua/laws/show/z0805-08#Text
https://zakon.rada.gov.ua/laws/show/z0805-08#Text
https://zakon.rada.gov.ua/laws/show/z0060-17#Text

