MMWHOBPHAYKU POCCHUN

deepanbHOE rOCYIaPCTBEHHOE OIOKETHOE
06pa3oBaTeIbHOE YUPEXKACHUE BBICILIETO 00pa3oBaHus
«TynbeKuii rocy1apCTBEHHBIH YHUBEPCUTETY

EcTecTBeHHOHAYYHbIH HHCTUTYT
Kadenpa « XuMun»

VYTBepkI€HO Ha 3aCelaHuU Kadeapsl
«XHAMUAN»

«09» depans 2021 r., mpoTokon Ne 7

3aBeayromuii kadenpoi

/% B.A. Andepos

®OH/I OLIEHOYHbIX CPEICTB (OLIEHOYHBIE MATEPHAJIbI) 1JIs1
[IPOBEEHWSI TEKYILEFO KOHTPOJIS1 YCIIEBAEMOCTH
IPOMESKYTOUYHOI ATTECTAIIMM OBYYAIOIIMXCSI IO
AU CHUIUIAHE (MOYJIIO)

«BbICOKOMO/IEKY/ISIpHbIE COeJHHEHHSH»

0CHOBHOI npodeccHoHaILHOI 06pa3oBaTe/IbHOH NPOrpaMMel
BhICIIEro 06pa3oBaHusi — IPOrpaMMbl OaKajiaBpraTa

110 HanpaBlIeHHUIO TOATOTOBKH
04.03.01 Xumus
C HATPaBJIEHHOCTHIO (pohuIEM)

XHMHS OKpY’KaoLleH cpelbl, XHMHYeCKasl SKCNepTH3a
H JKOJIOTHYecKast 0e30nacHOCTh

®opma o0y4eHus: 0O9Hasg

W nenTH(HUKAIMOHHBIA HOMep 00pa3oBaTe/bHOM MPOrpaMMBl: 040301-01-21

Tyna 2021 roa



JIMCT COTJIACOBAHUSA
(onaa oueHOYHBIX cpPeCTB (OLEHOYHBIX MaTePHAJIOB)

PaspabGoruuk:

['opsiueBa A.A. IOLEHT, K.X.H., IOLEHT //V

7
(DHO, OonoicHocmy, yueHas cmeneHyv, YueHoe 36anHue) %mdnucza)



1. Onucanue GpoHAA OLIEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DOoH/1 OLIEHOYHBIX CPEACTB (OLIEHOYHbIE MaTepHalibl) BKIIOYAET B ce0s1 KOHTPOJIbHBIE 3a/1a-
HUSL U (WJIM) BOIIPOCHI, KOTOPBIE MOTYT OBITh MPEIOKEHBI 00YYalomEMyCsl B paMKaxX TEKYIIETo
KOHTPOJIsI yCIIEBAEMOCTH U NMPOMEXKYTOYHOM aTTeCTAllMM O JUCLUILIMHE (MOAYII0). YKa3aHHbIE
KOHTPOJIbHBIE 3a/1aHus U (WJIM) BOMPOCHI MO3BOJISIOT OLEHUTh TOCTHKEHUE 00yUarolMMCsl TIaHU-
pPYEMBIX pe3yJIbTaToB OOY4YEeHHs MO JUCLHUIUIMHE (MOJYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpamMMe JUCIUIUIMHBI (MOIYJIs), @ TaKKe C(HOPMUPOBAHHOCTh KOMIIETECHITNH, YCTaHOB-
JIEHHBIX B COOTBETCTBYIOLIEH OOILIEH XapaKTepUCTHKE OCHOBHOM NpodeccuoHanbHOM o0pazoBa-
TEJIbHON IPOrPAMMBI.

[losHBIE HAaMMEHOBAaHUS KOMIIETCHIIMM M MHIMKATOPOB UX JIOCTHIKEHUS IPEICTABICHBI B
001mIeit XapaKTepUCTUKE OCHOBHOM MPpodecCHOHATBHON 00pa30BaTeIbHON IPOTPaMMBI.

2. OneHOYHBIE CpeICcTBA (OLIEHOYHbIe MAaTEePHUAJIbI) /1JIs1 NPOBEeHUN TEKYIero
KOHTPOJISI YCIIEeBAeMOCTH 00YYaIOIIMXCS M0 JUCHHUIIMHE (MOYJII0)

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIH) BONIPOCOB JIAA OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsA KomneTeHnunu OITK-1.1)

1. Tlo xakoMy NpHU3HAKYy MOJUMEPHI ACTATCS Ha MJIACTUKU U JIACThI:
1. ITo ¢a3zoBOMy COCTOSIHUIO
2. Ilo OTHOILIEHUIO K HAaIPEBAHUIO
3. Ilo mpeumy1IeCTBEHHOMY BUAY Aepopmanuu
4. Ilo MeToaam Moy4eHus
2. Kakoe cBOWCTBO sIBIICTCS CIEU(PUISCCKUM CBOMCTBOM ITOJIUMEPOB:
1. ['uOKOCTH MAaKPOMOJIEKYJT
2. Huskas Temrepartypa IiaBlIeHus
3. Hu3kas niaoTHOCTh
4. Boicokasi JHEpPIHsl XUMUYECKUX CBA3EH
3. ®opMyia 3IEMEHTAPHOIO 3BEHA MTOJINMEPA OTBEYAET:

' 1. Ilonnamumam
~R—O—C—0—R'~
|| 2. llommonedpunam
0O 3. IlpocteiM monuadupam

4. [lonukap6boHaram

4. MonekynsipHas Macca HNOJMMETHJIMETaKpuiaTa co CTeNeHblo nojaumepusanuu 80 paBHa -
(KOHIIEBBIMU TpYIIIAMH TIPU pacyeTe NpeHeOpeb).

5. Hanummwre popmyibl cCTepeoperyIsipHbIX MaKpOMOJIEKYJI CIETYIOMINUX MOJIUMEPOB: IO-
JTUaKpHUIAMU], TOJIUU30IIPEH, MOIU-0-MEeTUICTHPOIL. [IpuBecTr mpuMepsl H30TaKTUYECKOTO
Y CUHJIMOTAKTHUYECKOIO IIOJIMMEPOB, Ha PUMEPE MOJIMBUHUIXIIOPUAA.

6. CpenHssi MOJEKYJISIpHAs Macca CucTeMsl, coctosieit u3 100 monekysn ¢ maccoi 100, 20 mMo-
nexys ¢ Maccoit 500 u 50 monekyn ¢ maccoit 200 paBHa 267. Ilpu 3TOM cpeaHsst MOJNEKY-
JsIpHAs Macca SIBISIeTCS:

1. yucnoBoir 2. BecoBOM 3. BSI3KOCTHOM 4. z-CcpeaHei

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MUJIH) BONIPOCOB JIAA OLleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-1 (koHTpo/IMpyeMblii HHANKATOP AoCcTHKeHHs KomneTeHunu OITK-1.2)



1. PaccuuraTh MOJIEKYJISPHYIO Maccy M CTENEHb NOJUMEPU3ALIMH MTOJIMBUHUIIOBOIO CIIUPTA,
€CJIU JI7Is €0 PacTBOPOB B Bojie pu 25 °C momydeHsl Cleayole 3HaYeHNs y1eIbHOM BA3-

KOCTH:
C, /100 eM3............ 0,15 0,20 0,25 0,30
MY eeeereenrenreenreerenaeens 0,23 0,32 0,42 0,58

2. Paccuutarh MOJEKYJSPHYIO MAacCy U CTEIIEHb TOJUMEPU3ALNH [TOJUAKPOJIEHHA, €CIIN TS
€ro pacTBopoB B numeTuiadopmamue npu 27 °C nosyueHsl CleAyIONMe 3Ha4eHus IpUBe-
JIEHHOTO OCMOTHYECKOTO JaBJICHUS:

C, /100 eM3............. 0,1 0,2 0,3 04
no/C, atm eM3 -1 ... 1,0 1,15 1,27 1,33

3. Kakoro coctaBa NoJay4HuTCsl CONOJUMEDP MPU CBOOOIHOPATUKAIBHON COMOIUMEPU3AIINH K-
punonutpuna (r1=4) ¢ sununamneratom (r2=0,06)?

4. B KakoM ciydae monyuurcsi 6ojiee perysspHblii COMOIUMED, €CIIH MPH COTOJIUMEPU3ALINH
akpwiIoHUuTpuia ¢ akpuiamuaom ri=1,21+0,1 u r2=0,5+0,1, a ¢ 6yraguenom r1=0,04+0,04 u
r2=0,33+0,08?

5. Ha puc. nu3o0pakeHa TepMOMEXaHUYeCKast KpUBast

&
|
Tc T
1) KpUCTaAIIHYECKOTO Tena 3) nuHEeHHOTO aMOPQHOTO MoIUMepa
2) cTeKI000pa3HOro Tena 4) comuToro aMmop(HOTO MoJIMMepa

IlepeyeHb KOHTPOJIBHBIX 3a1aHNI U (MJIM) BOIPOCOB JIs1 OLIEHKHU C(hpOPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHA Komnerenunu OITK-1.3)

1. CUHIMOTAKTMYECKUH TOJMMETUIMETAKPUIAT, MOCTPOCHHBIH IO THUIY 'TOJ0Ba-XBOCT'",
MOYKHO TOJY4YHUTh U3 METUIMETaKpHIaTa:
1. y-o6myuenuem B macce npu 58°C
2. monMMepH3anueit B pacTBOpe TeTparuapodypaHa B IpUCYTCTBUM Oy THILTUTHS ITpH -78°C
3. YO — obnyuenuem B Macce npu -70°C B IpUCYTCTBUU a300UCHU300y TUPOHUTpPUIIA
4. monuMepu3anueil B TOJIyoJ€ B IPUCYTCTBUU Oy THITUTHS IpH -78°C
5. HarpeBaHUeM B OeH30IbHOM pactBope npu 70°C B MpUCYTCTBUU THAPONIEPEKUCH KyMOJia

2. Tlommmepu3arusi CTUPOJIA B BOJE B NMPHUCYTCTBUM 3apsDKCHHBIX YACTHI[ KATHOHA KaJWs H
aHUOH-paJIuKala cyjbdaTa MpoTeKaeT Mo:
1. aHMOHHOMY MeXaHH3My 2. KaTHOHHOMY MEXaHH3My 3. PaJuKaIbHOMY MEXaHHU3MY
4. monuMepH3aIus He MPOUCXOIUT.

3. Crepeopery IpHBbIA H30aKTHYCCKHNA TOJIUIPOTIHIICH MOXKET OBITh TOJY4YeH W3 MPONHICHA!
1. pagukanbHOU MOTUMEPH3AIUEH TPU BBICOKOM J1aBIICHUU
2. KOOpPIWHAIIMOHHO-HOHHOW IOJIMMEpPHU3aliell Ha KOMIUICKCHBIX METaJUIOOPTaHHIECKUX
KaTajan3aTopax
3. aHMOHHOW MOJUMEPHU3ALUEH 110 METOTY <CKUBBIX IETICH
4. KaTHOHHOW MOTUMEpU3AIINel IPH HU3KOM TeMiiepatype?

4. MOHO JIM UCTIOIB30BAThH MOTUCTUPOI KaK KOHCTPYKIIMOHHBIN MaTepuai, eciau Ter= 100°C,
Txp=90°C 1) na 2) HeT

5. Kak BimsieT BBeJIeHUE IUIACTU(PUKATOPA HA TEMITEPaTypy CTEKIOBAHUS MTOJIUMEpa:



1. He uzmenser 3. YmeHbluaeT
2. YBennuuBaeT 4. 3aBHCHT OT IPUPOABI
TUTacTUQHUKATOPa

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB /JIf1 OLIEeHKU ¢(OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-2 (koHTpoMpyeMblii MHANKATOP AocTHKeHUs KommneTeHunu OITK-2.1)

1.

K cmecu nByx ¢pakuuii monumMepa, coctosuie n3 N MoJeKya cO CpeIHEUHUCIOBOM cTerne-
HbI0 nosiuMepuzauu Pn , paBroit 100 u N monexyin ¢ Pn, paBaoit 10000, noGaBumnu eme N
Monekyn ¢ P, pasuoit 10000. [Ipu sTom mapametp nonuaucnepcHoctd A1 =Mw /MN  u3-
MeHusics 1o 3HadeHust A2 (Mw - cpempneBecoBasi, MN - cpelHEUH- CIIOBasi MOJICKYJISIPHBIC
maccel). CooTHomeHnue Az /A1 paBHO:

1. 1<Ax/A1<2 2. 1<A1/A2 <2 3. Ai/A2 >2 4. Aa/A1 >2

Kakoii «addexT cocena» HaOMIOMaCTCS TPU THAPOIH3E MOHTU(ESHUIMETHIIMETAKPHIIaTa B
KHCIIOH cpene?

1) Yckopsromuii ap ekt 3) «addexT cocena» He HAOTIOHACTCS

2) 3amepnstomuii 3P Pext

Peaknust Xja0pupoBaHus NOJIMATHIIEHA MPOTEKaeT ¢ aBTo3ameieHneM. Kak pacnpeneneHbl
Henpopearuposasiue —CHz rpynmsl o nenu?

1) CnyuaiineiM 06pazom 3) Paznenenst -CHCI 3BeHbsIMU

2) B Buze 6110KOB AITUHOHN >5 4) —CH:2 rpynmbl NpakTUYECKU OTCYTCTBYIOT

Kakoit HU3KOMOJIEKYISIpHBIA MPOAYKT 00pa3yeTrcst MpH MOJIMKOHACHCAIUN TUXJIOPAHTHIIPH-
na repedTaneBoi KUCIOTH ¢ 1,2-3TaHauonom?

Kakum crioco0oM MOKHO YBEITMUUTh MOJIEKYJIIPHYIO Maccy NMPOJyKTa JIMHEHHON 0OpaTh-
MOW MOJUMKOHICHCALUH PHU TAHHOW CTENECHH MPEBPALEHNUS

1. TToBeIIEHMEM TEMTIEPATY PbI

2. BBenieHreM HU3KOMOJIEKYJIIPHOTO MOHO(YHKIIMOHAIBHOTO COCTUHEHHUS

3. Y nasneHue BbIAEIAIOIErocs HU3KOMOJIEKYJISIPHOTO MIPOAYKTa

4. IloHm>xeHHEM KOHLEHTpALMU KaTanu3aropa

IlepeyeHb KOHTPOJILHBIX 3aaHUH U (UJIH) BONIPOCOB JIAA OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-2 (koHTpo/IMpyeMblii HHANKATOP AoCcTHKeHUs KomneTeHunu OITK-2.2)

1.

Kaxkoi#t momumep oOpaszyercst pu MOTMMEPHU3alMK NPOIUJieHa Ha Karanu3atope Llurnepa-

Hatrra
1. CuHIUOTAaKTHYECKUM; 2. 3oTakTHueckui;
3. ATaKTUYeCKHiA, 4. ITonmumep He oOpa3zyercs

Kakne MmoHOMepBI HE00X0IMMO BBIOPATH /TS MOJIyUYEHUS «HAMIOHA
l. &-aMHHOKanpOHOBYIO KHCIIOTY U €-KaIPOJAKTaM
2. TeKcaMEeTWJIEHAMAMUH U €-aMUHOKAIPOHOBYIO KHCIOTY
3. TeKCaMETHJICHIAMAMHUH U aIUITUHOBYIO KUCIIOTY

Kakue coequHeHus ciykaT KaTalu3aTopaMy aHHOHHOW MOJIMMEpHU3aIiiu:

1. DneKTpOHHO-AKLENTOPHBIE COEUHEHMSI + AJIEKTPOHHO-JOHOPHBIE COEUHEHNUS;

2. DJIEKTPOHHO-AKLIENTOPHBIE COCTUHEHUS;

3. DIEeKTpOHHO-TOHOPHBIE COETUHEHMS;

Kakol HU3KOMOJIEKYJIIpHBIM MPOAYKT 00pa3zyeTcs MpU NOIMKOHCHCAUN JUXIOPAHTHIPH-
na tepedraneBoil KUCIOTHI ¢ 1,2-3TaHaHONIOM:

1. AMmuaxk



2. Metanon
3. Bona
4. XopoBoaopos

Kakumu MeTogaMu MOXKHO OIPEJEIIUTh CPETHEUNCIIOBY IO MOJIEKYJIIPHYIO Maccy MoJINMepa:
1.96ynunockonus 2. Kpuockonus
3. OcmomeTpus 4. Bcemu Tpemst METOAAMHU

IlepeyeHb KOHTPOJILHBIX 32JaHUI U (MJIM) BOMPOCOB /1JIs1 OLEHKHN ¢(pOpMHPOBAHHOCTH KOM-
nereHuuu OIIK-2 (koHTpoMpyeMblii MHANKATOP AocTHKeHUs KomneTeHunu OITK-2.3)

1.

Kakumu MeTogamu MOXKHO ONIPEAETUTh CPETHEMACCOBYIO MOJIEKYJISIPHYIO Maccy MoJuMepa:
1. Kpuockormnus

2. MeTton cBeTOpaccessHus

3. Ocmometpust

4. Bcemu Tpemsi METOAAMHU

KakumM croco6oM MOKHO yBEIHYHTh MOJIEKYJIAPHYIO MAaccy MpOJyKTa JUHEWHOW oOpaTu-
MO MOJIMKOHJEHC ALY [TPU JAHHOW CTENEHU NPEBPAaILlEHUS:

1. IToBbIIEHHEM TEMIIEPATYPHI

2. BBenieHreM HU3KOMOJIEKYJIIPHOTO MOHO(YHKITHOHAIBHOTO COCTUHEHNUS

3. Y nanenue BbIAEIAIOIIErOCs HU3KOMOJIEKYJISIPHOTO MIPOAYKTa

4. TloBbllIEeHHEM KOHIIEHTPAIMK KaTalnu3aTropa

Jlnst ornpenesnieHus] MOJIEKYJISIPHBIX Macc MOJIMMEPOB B JIAOOPAaTOPHOM HPAKTUKyMe KpHO-
CKOTIMYECKHM METOOM HCHOIB3YIOT MPUOOp KpHOCKOI. Paccunraiite MOJIEKYISIPHYIO Mac-
Cy HoJHMMepa Mo pe3yibTaTaM W3MEPEHHUs MOHMKEHUS TeMIepaTyphl 3aMep3aHusi OCH30IIb-
HBIX (Kikp=3,1) pacTBOPOB MOJUU3ONPEHA!

¢, 2/10002 AT*10-* | (AT/c)* 10-* | ¢, 2/10002 AT*10-* | (AT/c)* 10*
pacTBOpHUTE pacTBOPUTEIIA
JIsL

9,0558 27,26 2,9015 6,33

6,8474 19,17 1,8479 3,75

4,1715 9,64 C -0

Ha tutpoBanue 2,7114 2 nonukanpoamuaa B 20 mi cmecu M-kpesoun-xiopodopm (1:1)
nouuto 4,65 mn 0,03 H meranonsHoro pactBopa HCl (monpaBounsiii k03¢ddunment
Kr=1,01). Ha nmpoBeneHnne KOHTPOJIBbHOTO ombiTa n3pacxomosano 0,15 mz HCL. Kaxnas
MOJIEKYJIa MOJUKapoamMua COJECPKUT OJHY KOHIIEBYIO aMUHOTpynmy (nnm2=1). Onpe-
JEIUTE MOJIEKYJISIPHYIO Maccy OJIUMeEpa.

Jlia omnpeneneHns MOJIEKYJISIPHBIX MaccC MOJIMMEPOB B J1a0OPATOPHOM IMPAKTUKyME OCMO-
METPUYECKUM METOAOM IPHU MOMOIIY OCMOMETpa ObLIO U3MEPEHO OCMOTHYECKOE aBlICHUE
7 COTOIUMEpPA CTUPONA ¢ 5% METaKpUIOBOi KHCIOTHI B Tonmyose (p=0,862 r/cm®) mpu 27°C.
PaccunraiiTe MOJIEKYJISIpPHYIO Maccy HOJUMEPA MO PE3yJIbTaTaM U3MEPEeHHUSI:

c*10° Ah, cm T, amm n/c
0,11 0,115
0,28 0,443
0,54 1.261




0,76 2,223
0,85 2,765
0,94 3,236

3. OueHoYHbIE CPeACTBA (OLEHOYHbIE MATEPHUAJIBI) AJISl IPOBEICHUA MPOMEKY-

TOYHOMH aTTeCTALMU O0YYAKIIMXCH M0 JUCHUILINHE (MOAYJII0)

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIH) BONIPOCOB JIAA OLleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsA KomneTeHnunu OITK-1.1)

1.

kW

OC00EHHOCTH MOJICKYJIIPHON CTPYKTYPhI MOJIMMEPOB. MOJIEKYIIPHO-MAaCCOBBIE XapaKTe-
PUCTHKHU TOIUMEPOB. [lOMMMONEKYISIPHOCTh, CPEIHNUE MOJICKYJISIPHBIE MAcChl M MOJICKY-
JSIPHO MaccoOBOE pacipe/ieieHHE.
Kakumu MeTogamu onpeeNsiioT CPeIHEYUCIOBYIO MOJICKYIIPHYIO Maccy?
Kakumu Mmetogamu onpeesitoT CpeAHEMacCOBYIO MOJIEKYIIPHYIO Maccy?
Kakumu merogamu onpenensitor MMP?
[To kakoMy MpHU3HAKY MOJIUMEPHI IEISITCS Ha TEPMOIUIACThI U PEaKTOIIACThI:
1. ITo ¢a3zoBOMy COCTOSIHHIO
2. 1o OTHOLIIEHHIO K HATPEBAHUIO
3. Ilo mpenmyIieCTBEHHOMY BUIY AedopMariuu
4. ITo meTogaM MoTy4YEeHUS
B xakom monuMepe 3Heprust MeXMOJIEKYIISIPHOTO B3aUMOJICHCTBUS caMasi BRICOKAs:
1. [TomubyTamuen
2. llonuBUHUIXIIOPUA
3. [lonuuzo0yTunex
4. Tlonukanpamun
dopmyia 3IeMEHTapHOTO 3B€Ha MOJIUMEpPa OTBEYAET:
1. Ilommamumam

C(CHbye— 2. Tlommonedunam
~NH — (CHp)s —C~ 3. IIpocteiM monudupam
4. TlomukapOoHaTam

[TonyueHne opueHTHPOBAHHBIX MAKPOMOJIEKYJI HCIIOJIb3YETCS B IPOU3BOICTBE:
1. Bosokon

2. Pe3un

3. lucnepcHO-HaNOIHEHHBIX MAaTEPUAIOB

4. TenaoCTOMKHUX MOJTUMEPHBIX MAaTEPHUAIIOB

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIH) BONIPOCOB I OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-1 (koHTpoMpyeMblii MHANKATOP AocTHKeHHA KomneTrenunu OITK-1.2)

1.

B xakom ciydae nmomyuutcst 6osiee peryisipHbiid cononumep: a) ri=r2=0,1 0) r1=10, r2=0,1?
[Tpu cononumepusanu MOHOMEpOB A U B monyueH cononuMep, UMEIOIIUN CTPYKTYpPy
ABABABA. [lapametpsl koHCTaHT conoiaumepusauuu R(A) u R(B) cocTtasisitoT:

1. R(A)=R(B)=1 2. R(A>1,R(B)<I 3. R(A)=0,R(B)=0 4. R(A)<I, R(B)>1.

. Hns ruapoxnopupoBanus 340 r moiau3zonpeHa B AUXJIOPITaHOBOM pactBope A0 30 % koH-

Bepcun Heobxonuma HCI B konnuecTse: r?
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4. IlpuBeanTe MEXaHU3M MOJMMEpH3aIu npormieHa Ha katanuzatope TiCls+Al(C2Hs)s. Kak

3aBUCUT CTECPCOPCTYIIAPHOCTD IMOJIMMEPA OT COCTaBa KaTanH3aTopa?

5. Ilpu xatuoHHOM monuMepu3anuu noiydeH nonumep ¢ M=280000. Kak u3MeHUTCS MOJIEKY-

JIsIpHasA Macca noJimMepa npu yBEJIMUYCHUN KOHLICHTPAlIUKU KaTaJIn3aTOPOB B,Z[BOC?

6. Kakoro cocraBa mosyuuTcsi COIOJMMED MPU CBOOOJHOPAAUKAIBHON CONOJMMEPHU3AIINM aK-

punonutpuna (r1i=4) ¢ Bununaneratom (r2=0,06)? Kak u3smMeHUTCS cOCTaB COMONIMMEpPA, €CITU
YBEJIMYUTH KOHIIEHTpAIMIO HHULIHATopa B 2 pa3a?

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB JISl OLEeHKU ¢C(OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-1 (koHTpoMpyeMblii MHANKATOP AocTHKeHUs KomneTeHunu OITK-1.3)

1.

OCHOBHBIMH NIPEUMYILIECTBAMH SMYJIBCUOHHOH MOJIMMEPU3ALUH, TI0 CPABHEHUIO C APYTHUMHU
crioco0amu MPOBEACHUS PAUKAIBHONW MOTMMEPHU3AIAH, SIBISIOTCS:

00pa3oBaHNE BEICOKOMOJIEKYJISIPHBIX MTPOAYKTOB MPH OOJIBIION CKOPOCTH Ipolecca
3HA4YUTENBHOE 00JIErYeHne 0TBO/IA TEIUIA 10 CPABHEHUIO C MOJUMEPU3alel B Macce
paciIMpeHre TEMIIEPaTypPHOrO HHTEPBaja MOJIMMEPU3ALAN

BO3MO’KHOCTB IIOJIy4EHHS IIOJIMMepa ¢ y3kum MMP

BO3MO>XHOCTb CUHTE3a ITOJINMEPOB € 3aJaHHOM MUKPOCTPYKTYpPOU

. TIOJIyY€HUE HEe3arpsi3HEHHOr0 MOOOYHBIMU MPOAYKTAMHU MOJIUMEpA.

R

2. 3Ha‘IeHI/IC TEMIICPATYPhI CTCKIIOBAHUS ITOJIUMEPA, OIIPCACIIKIEMOC METOA0OM 00BeMHOI Jujia-

TOMETPUH, C YBEIMUYEHUEM CKOPOCTH HAarpEeBaHUS:
1. yBenuuurtcst 2. yMEHbIIUTCA 3. HE U3MEHUTCS
4. cHavasa yMEHBUIUTCS, @ 3aTEM YBEIUUUTCS .

3. BsskocTth paciuiaBa JIMHEUHOTO noJimmepa, NposaBJEIIOIICTO SBJICHUC aHOMAJIMU BA3KOT'O TC-

YEHMsI, IPU YBEJIMUYEHNUHU €T0 MOJIEKYJIIPHONW Macchl B 2 paza:
1. yBenmuwurcs B 4-6 pa3 2. yBenuuuTcs Oonee, ueM B 10 pa3
3. ymeHnbmmTcs B 4-6 pa3 4. yBenuuuTcs B 2 pasa.

4. Ompenenurte riyOMHY MpEBpallleHUs] B pEaKIIMOHHOW CMECH B pe3yJibTaTe peakluu MOJH-

Mepu3auu npu temmeparype 27 C, ecnu WcxonHas KOHIEHTpanus MoHomepa Obuia 1
MOJIB/JI, U3MEHEHHE CTaHAApTHOW SHTpomuu -25 kan/(monb.K), a TemmoBoit 3¢ dekTt pe-
akmuu coctaBml 10.26 kkain/moab. ['azoBast mocrosiHHas R = 2 kan/(mois.K).

IlepeyeHb KOHTPOJILHBIX 3a1aHUH U (MJIM) BONIPOCOB I OLleHKU C()OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-2 (koHTpo/IMpyeMblii MHANKATOP AocTHKeHUs KomneTeHunu OITK-2.1)

1.

2.

CuruTslit monuMep, HaXOASIIUNCS B BBICOKOAIACTUYECKOM COCTOSIHUM, PACTSHYJIU O HEKO-
TOPOM JJIMHBI, KOTOpast 3aTeM IOAIEPKUBACTCS IIOCTOSHHOM. BennurnHa HanpspKeHus, Mpu-
JI0O’)KEHHOTO K 00pasiy:

l. MOJHOCTBIO pelakCupyeT 2. pelakCHpPYET 10 PAaBHOBECHOTO 3HAYEHHUs 3. HE MEHSETCS
B nonumep, crnocoOHBINM KPUCTAUIN30BATHCA, BBEACH MIACTU(PUKATOP, JOCTATOUHO XOPOLIO
COBMECTHMBIN C monuMmepoM. [Ipu STOM MpakTUYECKH W3MEHUJIACh JIMIIbL TeMmIepaTypa
crekyoBanus moiaumepa. Ckopocth (V) KpHUCTAUTM3allUM TOJIMMEpPA, €CIU €ro 00pasIlhl
MPeBAPUTENHHO IIACTHPHUIINPOBATH TAKMM ILIACTH(PUKATOPOM:

1. u3meHurcs 2. HE U3MEHUTCS 3. HM3MEHUTCS TOJBKO MPH BBEIECHUHU 3HAUUTEIBHBIX KO-
nndaectB (10 50%) mnactudukaropa

4. Henb3s AaTh OJIHO3HAYHOI'O OTBETA, HE 3HAS BEJIMYMHBI MOJIEKYJISIPHON MaccChl MOJIMMe-
pa?

Tpu huzmdeckux cocTosiHUST aMOP(HBIX MOMMEPOB. TepMoMexaHUYeCKUe KpUBbIe aMopd-
HBIX TIOJIMMEPOB.

Crexnoob6pasznoe cocrosiaue. OCOOCHHOCTH TOJMMEPHBIX cTeKoJ. CTPYKTYpHOE M MEXaHH-
YECKOE CTEKJIOBaHWE. BBIHYKIEHHAsl 3JIACTUYHOCTh W KpUBas HampshDKEHHeE-IedopMalius.
3aKOHOMEPHOCTH MoJizydecTH. [Ipeaen BeIHY K I€HHOM 3JIaCTUYHOCTH.
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5. Bsskotekyuee coctosHue. KpuBble TedeHMs] MOJUMEPOB. 3aBUCUMOCTh TEMIIEPaTyphl BS3-
KOTO TE€YEHHUS OT MOJIEKYJIIPHOM Macchl. AHOMAJIUM BS3KOTO TeueHUs. SIBIeHHE TUKCOTPO-
UH.

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB 1JISl OLIEeHKU ¢(OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-2 (koHTpoMpyeMblii MHANKATOP AocTHKeHUs KomneTeHunu OITK-2.2)

1. OueHute cpenHIO0 cTeneHb noiauMepusanuu (P) mpoaykTa MoNMKOHAEHCAMHU SKBUMOJIb-
HBIX KOJMYECTB AaJWIHHOBOW KHCJIOTHI M T€KCAMETHIICHANAMUHA, €CITU CTENeHb MpeBpa-
menus coctasirsieT 90%.
1)9<P<12 2)6<P<9 3)3<P<6 4)12<P<20?

2. . Kako#t «3ddexT cocena» HabIOAaETCS MPU TUAPOIN3E NOIMMETUIMETaKpUIaTa B CUCTEME

NUpUIUH-BOJA?

1) Yckopstromuit s ekt 3) «oddexT cocena» He HaOMIOAACTCSA

2) 3amemnsronuii 3pdext
3. Kak pacnpenenensl npopearupoBaBliie U HEIIPOPEarupoBaBIINe 3BEHbS IO LIEMHU B clyyae
oTCyTCTBUS «d(deKTa cocenan?

1) Cny4aiinbiM 06pazom 3) 3BEHbS YepEqyIOTCS

2) B Buze 6510x0B 1auHON >5 4) HempopearupoBaBIIUE 3BEHbS OTCYTCTBYIOT

4. Cunte3 nonuMepoB. Kiaccudukanus HenHbIX MOJUMEPU3ALMOHHBIX MTpOLeccoB. Panukanb-

Has moymMepu3anus. VHUIMUPOBAaHNE PAJAMKAIBLHON MONMMMEpH3anud. TUIBl WHUIUATOPOB.

Peakuuu pocra, 00pbIBa U nepeiauu LeMnH.

5. KuHeTHka paguKalbHON MOJMMEpPHU3ALMKU NP MaJbIX CTENEHSX npespamieHus. [lonsatue o

KBa3HMCTAllMOHAPHOM COCTOSIHMU. CTeneHb MOJMMEpU3alui MOJIUMEPOB, 00pa3yIOIIUXCs MpU

paavKaIbHOM IMOJIMMEPU3aIIUH.

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIH) BONIPOCOB JIAA OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-2 (koHTpo/IMpyeMblii MHANKATOP AocTHKeHUs KomneTeHunu OITK-2.3)

1. Ha turpoBanue 0,2873 ¢ monukamnpoamuia, paCTBOPEHHOTO B 25 MJI OCH3UIIOBOTO CIUPTA,
nouuto 3,85 ma 0,01H pactBopa KOH B sTunenrnukone (monpaBouHbId K03 UIIUEHT
K#n=0,987). Ha npoBeeHre KOHTPOJIBHOTO OIBITa C OEH3UIOBBIM CIIUPTOM H3PACXOI0BAHO
0,10 Mz pactBopa KOH. Kaxxiast Mosiekya monukanpoamMmua COASpKUT OHY KapOOKCHIIb-
HYI0 KOHIIEBYIO Ipynny (ncoon=1). Onpenenure MOJeKyISIpHYIO Maccy MoJuMepa.

2. Bsskotekydee coctosiHue. Tumbl KpUBBIX TeueHUs. [IpuOopsl ns ompeseneHus BsI3KOCTH.
OcoOenHoctu TeueHus mnonuMepoB. [lonHble KpuBBIE TEUEHHs PAcILIaBOB IOJIUMEPOB.
AHOManuu BA3Koro teueHust. GakTopsel, BIUSIONIUE HA BA3KOCTb.

3. CnocoOsbl mpoBeeHusl MOoJMMEPHU3AIH: B Macce, B pacTBOPE, B CYCHEH3UU U B OMYJIbCHH.
Oco0eHHOCTH 3MYJIbCHOHHOW MOJTMMEPHU3AIHH.

4. TlonukonaeHcanus. Tunel peakuuii nonuKoHAeHcauu. OCHOBHBIE pa3inyus MOJUMEPHU3aA-
UOHHBIX U MOJIMKOHACHCAIIMOHHBIX MPOIECCOB. TepMOIMHAMUKA MOJUKOHIEHCALUU U T10-
JIMKOH/IEHCAIIMOHHOE PaBHOBECHE.

5. MonekynspHas Macca U MOJIEKYJISIPHO-MAacCOBOE PacHpe/leeHUE MPU MOJIMKOHEHCAIUH.
Kuneruka noimkoHAeHCALINN.



