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N0OAroTOBKNA

HanpaBneHHOCTb (Npodunb)

Xumusa HedpTun

dopma obyyeHus

OyHasn

Kadepgpa-pa3paboTumk

Kadeapa xumum

BbinycKkatowas kapeapa

Kadeapa xumuu

3.2 IK-3.3 | HedTenpombiciaoBas

[MK-2.1 TIK- | xumus

2.2 1IK-1.1

[IK-1.2 TTK-
1.3

IIpoBepsiem 3aganue BapuaHTel 0TBETOB Tun cj10kHOCTH BOIIpOCa
ast

KOMITETEHIH
A

[IK-3.1 IIK- | Yro usyuaer A. HedrenpomsicnoBas HU3KUU

XUMHS — 3TO HayKa O
MPUYMHAX U METOJIaX
MPEeIOTBPAILCHUS U
yCcTpaHeHHs mpooeMm,
BO3HUKAIOIINUX TIPU
no0bI4e 1
TPaHCIOPTUPOBKE U
MEPBUYHON MOJATOTOBKE
HeTH U Ta3a.

b.Hayka, uzyu4aromas
MEXaHU3M NpeBpaLIeHUN
YTIICBOIOPOIOB HEDTH U
MPUPOIHOTO rasa B
II0JIE3HBIE IIPOAYKTEL U
CBIPBCBBIC MAaTCPHAJIbLI

B.Hayxka, onuceiBaroras
TEXHOJIOIMYECKHE
IIPOLIECCHI,
IIPUMEHSIEMBIE B
MIPOMBIIIJIEHHOCTH NpU
nepepaboTke HehTH U
MIPUPOJIHOTO rasza

I'. Oro Hayka
0 JTUCIEPCHBIX
CUCTEMAaX U IOBEPXHOCTH

bIX ABJICHUIX,




BO3HUKAIOIIKX HA
rpaHuiie paszaena das.

[IK-3.1 I1IK-

3.21IK-3.3

[IK-2.1 I1K-

2.2 1IK-1.1

[K-1.2 TTK-
1.3

Yto 0003HAUAIOT
MOHATHUS «rapaduHbD)
U «ICPE3UHBD) B
He(TEPOMBICIIOBOMA
XUMHH?

A. TTapadunsr — 310
TBEP/bIE YIIIEBOAOPOIBI
IIPYU HOPMAJIbHOMN
TEMIIEPATYPE,
coJiepkamniecs: B Hetu
B PaCTBOPEHHOM WJIM B
3aBHCHUMOCTH OT
TEMIIEPATYPBI,
KPUCTAITUYECKOM
COCTOSTHUH.

Lepe3unsl — amopHbIE
BBICOKOMOJIEKYJIIPHBIE
BEIIECTBA,
coJepkanecs B HepTH

b. Iapaduns! u
LIEPE3UHBI— 3TO TBEPAbIE
YTJIEBOIOPO/BI IPU
HOPMAaJIbHOU
TEMIEPATypE,
coziepalecs B HepTH
B PaCTBOPEHHOM WJIH B
3aBUCHUMOCTH OT
TEMIEPaTyphbl,
KPUCTAJIIINYECKOM
cocrosiHuu. [lapapunsl
COCTOSIT, B OCHOBHOM, U3
H-aJIKAaHOB Pa3HOM
MOJIEKYJIAPHOWU MAcChl, a
OCHOBHBIM KOMIIOHEHTOM
LIEPE3UHOB SBJISIOTCS
HaTeHOBBIC
YTJIEBOJAOPOABIL,
coziepxKalive B
MoOJIeKyJ1axX OOKOBbIE
LIeNU KaK HOPMaJbHOTIO,
TaK 1 U30CTPOCHUSI.

B. ITapadwuns! — 310
yrieBogopo bl Cs-Cag
cojiepkarniuecs B He(pTu.
Llepe3nnbl —
YTIEBOIOPOABI U30-
CTpOEHHSI, BHINIAAAI0IINE
B 0CaJIOK UX HeTU mpH

HU3KUN




PE3KOM OHWKEHUH
TEMIIEPATYPHI.

I'. Ilapaduns! u
[EPE3UHBI — ITO
BBICOKOMOJIEKYJIIPHBIE
apoMaTH4YecKue
yTJI€BOAOPOIBI,
cojiepkalecs B HePTH,
U pa3IHyaronmecs
JUITMHOW ¥ CTPOCHUEM
OOKOBOH AIKUITBHOM

LICTIH.
[IK-3.1 IIK- | B xakom ciyuae, A. Ilpu oxnaxxneHuun HU3KUN
3.21IK-3.3 | comgepxaluuecs B HE(PTH 710 TEMIIEPATYPHI
[IK-2.1 [IK- | HedTn napaduHb! 3aMep3aHusl.
2.2 TIK-1.1 | BBIIENSAIOTCS U3 HEE
[IK-1.2 TIK- | xpucTtammuzamuein? b. llpn nonmkeHny
13 TeMIeparypsl HePTH
HUXKE TeMIIepaTypbl
THKII
B. ITpu oxnaxaeHuun
uHedtu g0 0 °C
I'. IIpu pe3xkom
OXJIQXKICHUH HEPTH
IIK-3.1 TIK- | Yto u3 cebs A. OTioxeHusI, HHU3KUH
3.2 1IK-3.3 | mpeacrasustor ACIIO? | cocrosimue u3 80-90 %
[TK-2.1 TIK- napaguHOB.
2.2 TIK-1.1
TIK-1.2 TIK- b. Cmomnucro-
13 ac(aibTeHOBBIC

KOMITOHEHTHI C
HEeOOJIBIION MPUMECHIO
LEPE3UHOB.

B. Tsoxensiil octaTok
MIePErOHKHU HEPTH.

I'. D10 cmech
napaguHoB, HEPTH,
CMOJIUCTO-
ac(hambTEHOBBIX
BEIIECTB,
CUJIMKAreJaeBbIX CMOJ,
Macen, BOAbI U




MEXaHUYECKHUX MMPUMECEN

IIK-3.1 IIK-

3.21IK-3.3

[1K-2.1 IIK-

2.2 1IK-1.1

IK-1.2 TTK-
1.3

Kakue ocHoBHBIE
(akTOpHI BIUAIOT HA
BBIOOp
HE(PTETIPOMBICTIOBBIX
peareHToB?

A. TIpon3BOAUTENBHOCTS,
IICHa, CTOMKOCTb,
6e301acHOCTb IpU
TPaHCTIOPTUPOBKE U
CKJIaIUPOBAHUH,
OTpaHUYEHUS,
HaJlaraeMble
TpeOOBaHUSAMU K OXpaHE
OKpY>KarollIeu Cpebl,
COBMECTHMOCTD

b. Xumu4yeckuii cocras,
TeMIrepaTrypa
3aMep3aHus

B. TpeboBanus oxpaHsl
OKpY’Karollen cpebl

I'. llena, 6e30mmacHOCTh B
AKCIUTyaTaluu

HU3KUN

IIK-3.1 IIK-
3.21IK-3.3
[IK-2.1

KakuMu 0CHOBHBIMH
crocodamu
OCYIIECTBIICTCS
3aKayKa pearcHTOB?

A. B pactBOpax c
HOHW)KEHHOU BI3KOCTBIO

b. HenpepriBHO nin
MEPUOJUYECKH, B
BEPXHHE YYaCTKH WM B
3a00M. 3aKa4yKoi B IJIaCT
IO/l JABJICHUEM.
[Iponykramu
MEJJIEHHOTO BBEICHHS.

B. Tonbko moa BBICOKUM
JTaBJICHUEM B IIJIACT.

I'. IIpu nocrossHHOM
JaBJICHUH, TIpU
IIOCTETIEHHOM
JIO3UPOBAHUU C
YBEJIMYMBAIOLIECUCS
KOHIIEHTpaluen
peareHTa 10 JOCTHKEHHUS
HEe00XO0IUMOT0 3HAYEHUSI
JIO3UPOBKH.

CpeHUi

[IK-3.1 IIK-
3.2 1IK-3.3
IIK-2.1 I1IK-
2.2 TIK-1.1

Kaknmu metomamu
n3mepsiercss THKII
HedTH?

A. N3mepenus npoBOJsAT
B cootBeTcTBHH ¢ ' OCT
11851-85 (Hedrs.
Merton onpeneneHus

CpeaHuUiA




IIK-1.2 TTK-
1.3

napaduna.)

b. U3mepenus npoBoast
B cootBeTcTBUU ¢ ASTM
D 6560-00

B. 3mepenue npoBoasT
METOJIOM,
MIPe1yCMOTPEHHBIM
I'OCT 20287-91
(Mertoap! ornipeneneHust
TEMIEpPaTyp TEKy4eCTH U
3aCTHIBaHUS)

I'. Crannapra no
u3mepennto THKII ve
cyniectByer. B MmupoBoi
MPAKTUKE UCTIOTIB3YIOT
0OBIYHO /IBa METOMA:
MHUKPOCKOTIHS B
MOJIIPU30BAaHHOM CBETE U
METO/I «XOJIOTHOTO
CTEPKHS».

IIK-3.1 IIK-

3.21IK-3.3

[1K-2.1 IIK-

2.2 1IK-1.1

IK-1.2 TTK-
1.3

Kakxum o6pazom
POU3BO3BOJIAT
U3MepeHue
TeMITEPaTyPbI
TeKy4decT HeTu?

A. C nucnoip30BaHuEM
METOIA «XOJOJHOTO
CTEPIKHS

b. MeTtonom
onpeieICHUS
BEIIECTBEHHOT'O COCTaBa
HeTH

B. B cooTBercTBUH C
ASTM D 5853-09:
obpazern HeQTH 0OBEMOM
~ 50 mu1 mociie
MpEIBAPUTEIBHOMN

MOJITOTOBKH HAJIMBAIOT B
CTEUATBHY IO
CTEKJISIHHYIO KOJI0Y,
OXJIQKIAIOT B
CTaH/IapTU30BaHHBIX
YCIIOBHSIX M Yepe3
KaXK/[bIe

3 °C npoBepsIoT,
COXpaHsieT 1 HeTh
IIOABUXKHOCTD.

CpenHui




I'. MeTonom razo-

JKAJIKOCTHOM
xpomarorpaduu
IIK-3.1 IIK- | Kakue cymecTByroT A. OTnoxxeHus MoJ1 U CpEeIHUM
3.21IK-3.3 | OCHOBHBIE THIIbI acQarbTeHOB,
[IK-2.1 IIK- | coneoTnoxeHui? OKKJIFOJIMPOBABUINX COJIU
2.2 TIK-1.1 pa3IM4YHOrO COCTaBa.
IK-1.2 IIK-
13 Bb. Tonpko kapOoHaTHBIE
COJIN.
B. Kanbrut, cynshatHbie
COJTH, CEPHUCTBIE COJIH,
XJIOpUJ] HATPHSL.
I'. T'anuT 1 aparoHwur.
[IK-3.1 I1IK- | Kakue cymecTBytoT A. Ucnons3oBanue CpeIHUM
3.2 TIK-3.3 crocoObI 00PHOBI € MeTaHoJa.
[IK-2.1 TIK- | oTioXeHUsIMU
2.2 TIK-1.1 KapOoHaTa KaybLus? b. Mcnon3osanme
[IK-1.2 TIK- WHTHOUTOPOB OCaXKICHHUS
13 PPCA u
MeTtuiieHdocHoHOBOI
KHCJIOTBI,
nonudocdaTos.
B. lcnons3oBanue
KHUCJIOTHBIX 00paboTOK
I'. IlpumeHenue
necynbdypuzanuu
IIK-3.1 TIK- | Kakue a¢hdexTruBHBIC A. 3akayka npecHou CpeHUi
3.21IK-3.3 croco0bl 60pbOBI BOJIbI
[IK-2.1 TIK- | cylecTByIOT €
2.2 TIK-1.1 Cynb(haTHBIMH b. Mcnonrsosanme
TIK-1.2 TIK- | oTnoxenusamu? HHIHOUTOPOB OCAKICHUA
13 TaKuX Kak moymugocdaTs
u 3¢upsl pochopHoit
KHCIIOTBI.
B. YBennuenune
TEMIIEPATYPbI Cpebl
I'. Ucnions3oBanue
yJIbTpa3ByKa
[IK-3.1 I1IK- | YTo Takoe A. 3arps3HeHue CpeIHUM
3.21IK-3.3 KOJIbMaTallys U Korjna | npu3aboiHOM 30HbI
[IK-2.1 IIK- | oHa Bo3HuKaeT? OypOBBIM PacTBOPOM MpHU
2.2 1IK-1.1 BCKPBITHH




IIK-1.2 TTK-
1.3

IIPOJYKTUBHOIO IJ1acTa,
YXyALLIEHUE CBONCTB
pU3a00MHOM 30HBI TPU
LEeMeHTaxe, neppopanuu
MIPOTYKTUBHOTO
UHTEpBaJa, HA0yXaHUU
mvH. Bo3Hukaer Bo
BpEeMsI BCKPBITHUS
MIPOJYKTUBHOTO IJIacTa
OypeHueMm.

b. ®usnueckuii nporecc
00pa3oBaHUs MMy3bIPHKOB
B XKHUJKUX Cpelax, ¢
MOCIISAYFOIIUM UX
CXJIONIBIBAaHUEM U
BBICBOOOKICHHEM
0OJIBIIIOr0 KOJIMYECTBA
SHEPTUH, KOTOPOE
COIIPOBOXKAAETCS IITYMOM
Y THIPABJINYCCKUMU
ynapamu. Bo3HHKaeT B
pe3yJIbTaTe MECTHOTO
MMOHMKEHHS JaBJICHHS B
JKAJIKOCTH.

B. Oto nporecc,
BO3HMKAOIIHN ITpU
MaJICHUSAX TEMIIEPaTypbl
Y JABJICHUS, YTO BICYET
3a c000¥ YMEHBIIICHHUE
YIIPYTOCTH BOJISTHBIX
MapoB M BIArO€MKOCTH
rasa, a, BCJIE/ICTBUE
3TOr0, MPOUCXOIUT
oOpaszoBaHue
HEYCTOWYHBBIX
YTJIEBOJOPOAHBIX
COCIMHEHMM C BOJOI
(ruapatoB).

I'. Do npotecc
HEYIPABIISIEMOI 0
Hapactanus ACIIO B
IIPOMBICIIOBBIX
TpyOonpoBoJax npu
PE3KOM CHU)KEHUU
TEMIIEPATYPHI.




[IK-3.1 T[IK- | o yero npumensercs | A. ns yaaneHus Takux CpeHUI

3.21TIK-3.3 KHCIIOTHas 00paboTKa | OTJIOKEHMH Kak

[IK-2.1 T[IK- | muactoB? napadyHbI 1

2.2 TIK-1.1 ac(habTeHBI.

I1K-1.2 [IK-

13 b. /Ina perynupoBanus
JTaBJICHUS B IIpoliecce
1006191 HEDTH
B. [Ins npenoTrBpaleHus
OTJIOKEHUS CYIb(PaTHBIX
coJieii u achaabTeHOB
I'. 1na yBenuyeHus
IIPOHULIAEMOCTH B
JNOOBIBAOIINX U
HarHeTaTelbHbIX
CKBa)KMHAX, B
KapOOHATHBIX UJIH
TEPPUTECHHBIX
KOJJIEKTOPAX.

MK-3.1 I1IK- | YTo u3 cebds A. ApomaTnueckue CpeIHUM

3.21IK-3.3 MIPEICTABIISAIOT YTJIEBOAOPOABI C OOIIUM

[IK-2.1 I1IK- | acdanbrensl? KOJIMUYECTBOM KoJiel| OT 3

2.2 TIK-1.1 10 5

IK-1.2 ITK-

1.3 b.
BricokoMonekynspHble
Ha(TEHOBBIE
COEIMHEHMUS.

B. ®paxius vepry,
HEepacTBOPUMAsl B JIETKUX
annpaTHIECKUX
yTJIEBOJOPO/IAX.
[IpencraBnsieT u3 ceds
Ha0Op pa3INIHBIX
COCIUHCHUH, KaK
MPaBUIIO UMEIOLITHX
MOJUIMKIIOHA() TEHOAPOM
aTHYECKOe S/1PO,
oOpamieHHOE
AITKUJIBHBIMU LIETIOYKAMHU
U cofieprKaIime
pa3IUyuHbIC TUIIBI




reTrepoaToMoB.

I'. Cmech
BBICOKOMOJIEKYJIIPHBIX
napauHOBBIX
YIJIEBOJOPOIOB,
LEPE3UHOB U CMOJUCTBIX
BEILIECTB.

[IK-3.1 IIK- | Kak A. Mcnionb3yroT 3aKauKky CpenHHi

3.21IK-3.3 He(PTEPOMBICTIOBOI METaHoIa.

[MK-2.1 TIK- | xumuu BegyT 60pu0y ¢

2.2 TIK-1.1 OTJIOKEHUSIMU b. Ilobmmaiot nanerme

IIK-1.2 [IK- | acpanbreHOB? B chcTeme.

1.3 B. IToBbimaror
TEMIEPATYpPy B CHCTEME.
I'. Cenenue k
MUHUMYMY TI€penaioB
JIABJICHUS B CUCTEME.
Hcnonb3oBanue
WHTHOUTOPOB
OCQKJICHUS.

[IK-3.1 TIK- | Yro siBnsieTcs A. U3menenue BBICOKUH

3.21IK-3.3 MIPUINHON TEeMIIEPaTyPBl.

[IK-2.1 [IK- | 3amapaduHuBaHMS B

22TIK-1.1 | npusaGoiinoii sone? | P VI3MeHEHHE

[IK-1.2 TIK- JTABJICHUSI.

1.3 B. Co3naBminecs B
J1acTe
TEPMOANHAMHUYECKHE
YCIJIOBHSL.
I'. lerazanus vedptu u
MJIACTOBOM BOJIBL.

IK-3.1 TIK- | [l gyero ucnons3yercs | A. Mcnionws3zyercs st BBICOKUH

3.2 TIK-3.3 KaTomHag 3amura? 3aIUTHl HAPYKHBIX

[TK-2.1 IIK- MOBEPXHOCTEH

2.2 1IK-1.1 BBIKUIHBIX JIMHUU WU

TIK-1.2 TIK- HOJABOIHBIX/TIOI3EMHBIX

1.3 COOPYKEHHI.

b. /Ins xonTpONs
BHYTpPEHHEN KOPPO3HH.

B. /Ins npenoTBpalieHus
COJIEOTJIOKEHUN B
TPYOOIIPOBOTHOM




CHUCTEMC.

I'. IlpumenseTcs Toraa,
KOTI'Jla 3aluIacMblil
MaTepuai CKJIOHEH K
NacCUBaIIUU.

IIK-3.1 I1K-
3.21IK-3.3
IIK-2.1 I1IK-
2.2 1IK-1.1
IIK-1.2 ITK-
1.3

Kak neiictByroT
TJICHKOOOpa3yrolue
UHTUOUTOPBI
Koppo3uu?

A. IlpuBoasT k
00pa30BaHMIO TOHKOM
WHEPTHOU
MOBEPXHOCTHOMW IVIEHKH
Ha MeTaJuie.

B. 3amennatoT koppo3uto
MyTeM UHTHOUPOBAHUS
BOCCTAHOBJICHUS BOJIBI
710 Ta3000pa3HOro
BOAOpOJA

I'. Ilepememarorcs K
MOBEPXHOCTU MeTaJlja 3a
cuet nuddys3uu rasa,
azcopOupysch Ha
MTOBEPXHOCTH.

M. ITonsipHbIE KOHIIEBBIE
TPYIITBI MOJICKYIT
WHTUOUTOPOB
B3aUMO/ICHCTBYIOT C
MeETaJIoM, a
ruApOo(HOOHBIE XBOCTHI
HaIpaBlIeHbI B CTOPOHY
JUISL IPUBJICYEHUS
KUJKUX YTICBOIOPOAOB,
o0pa3yst Ipu 3TOM
KUPHYIO TUICHKY Y
MOBEPXHOCTU METaJIa.

BBEICOKUH

IIK-3.1 I1K-
3.21IK-3.3
[IK-2.1 ITK-
2.2 1IK-1.1
IIK-1.2 TTK-
1.3

Oo6nacTh NpUMEHEHHUS
CHJIMKATHBIX OYPOBBIX
pacTBOpOB

A. Ucnons3ytor s
pa30ypuBaHus
BBICOKOKOJUTOMIATbHBIX
[JIUH.

b. IIpumenstorces miis
TOBBIIICHHUS
YCTOMYMBOCTH CTBOJIA
CKBa)KUHBI NTPU
pa30ypuBaHUU
OCBIMAIOIINXCS TOPOJ.

B. /{5 a3ddbexTruBHOTO

BBICOKHUN




MOBBILIEHUS
YCTOHYMBOCTU CTEHOK
CKBAyKUHBI ITpH OypeHuun
B HEYCTOMYMBBIX
TJIMHUCTBIX CJIAHLAX.

I'. Ins pa3OypuBanus
IJIMHUCTBIX OTJIOKECHUU
B YCJIOBUSIX HEBBICOKUX

(mo 100 °C) 3ab0iHBIX
TEMIEpaTyp.

[IK-3.1 I1IK-
3.21IK-3.3
[IK-2.1 I1K-
2.2 1IK-1.1
[K-1.2 TTK-
1.3

B uewm 3akmrouaercs
s dext Kpadra?

A. PacTBOpuMOCTb
nonssix [TAB npu
HU3KHUX TEMIEepaTypax
OUEHb HE3HAUUTEIIbHA,
HO MOJKET PE3KO
YBEJIMYUBATHCS B
OTHOCHUTEJIBHO Y3KOM
TEMIIEPATYPHOM
HHTEpBAJe.

b. N3meneHune
TEeMIIepPaTyphbI
KpHUCTaTU3AIIH
napaduHOB B HEPTH NIpU
WCTIOJIb30BAHUHU
unruduporopos ACI1O

B. Ilagenue naBieHus
MpY JBU>)KEHUU MTOTOKA
JKUJIKOCTH WJIM Ta3a
yepes CY)KEHHYIO 4acTh

TpyOBI.

I'. TepmoanexkTpudeckoe
SIBJICHUE TIEpEHOCA
SHEPruM Ipu
MIPOXOXKACHUU IICKTpUYE
CKOI'O TOKa B

MeCTe KOHTaKTa JABYyX
Ppa3sHOPOIHBIX IPOBOIHU
KOB, OT OJTHOT'O
IIPOBOJIHHUKA K APYTOMY.

BBICOKHUU




