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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.

[TonHble HAMMEHOBAaHUSI KOMIIETEHIIMM M MHIWKATOPOB WX JOCTIIKEHHUS MPEICTaBICHBI 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-
nereHunu ITK-4 (koHTpoMpyeMblii HHAUKATOP AocTHKeHus: komneTeHun I1K-4.1)

1. Tlo xakoMy mpHU3HaKYy MOJUMEPHI ACTATCS Ha MJIACTUKU U JIACThI:
1. ITo ¢a3zoBOMy COCTOSIHHIO
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. IIpocteiM nonu3pupam

4. [lonukap6boHaram

4. Cpennssi MOJEKYJISIpHAs Macca cucTemsl, coctosieit u3 100 monekysn ¢ maccoi 100, 20 mo-
aexys ¢ Maccoit 500 u 50 monekyn ¢ maccoit 200 paBHa 267. Ilpu 3TOM cpeaHss MOJNEKY-
JsIpHAs Macca SIBISIeTCS:

1. uucnoBoir 2. BecoBOM 3. BSI3KOCTHOM 4. z-cpeaHei

S. IIpaBWJIBHBIM COOTHOLICHUEM MEXAY Xapakrepuctukamu MMP mig nonuaucnepcHoro mno-
numepa sBisiercs (Mw - cpenHeBecoBasi, MN — cpenHeuuncioBas, Mz - z—cpenHsisi MoJie-
KYJISIPHBIE MaCChl)

. Mz<M~n<Mw 2. Mz>Mw>Mn 3. Mz>Mn~>Mw4. Mx>Mw > Mz

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB JIsl OLIEeHKU ¢(OPMHUPOBAHHOCTH KOM-
nereHunu I1K-4 (konTpoMpyemblii HHAUKATOP JocTHKeHUsI komneTeHun [1K-4.2)



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. Kakoro cocraBa Mosy4uTcsi COMOIMMEP TTPH CBOOOHOPATUKAIILHON COTIOTUMEPHU3AINH aK-
punonutpuna (ri=4) ¢ BununaneraTom (r2=0,06)?

3. B kakom cirydae mosrydutcs 0osiee peryJsipHbIi COMOJMMED, €CITU TIPHU COMOJIMMEpH3aITuu
akpwiIoHuTpuia ¢ akpuiamuaom ri=1,21+0,1 u r2=0,5+0,1, a ¢ 6yraguenom r1=0,04+0,04 u
12=0,33+0,08?

4. Tlomumep SBISETCS BHICOKOKPUCTAITHUECKUM

1) mpu copepkanuu kpuctammuaeckon ¢assl 10 10 %

2) npu cofep:kaHuu Kpuctamnueckon ¢asel oT 10 10 60 %
3) npu conepkaHUU KpucTaJInueckoi ¢asbl cabitie 60 %
4) mpu OTCYTCTBUH B Ionumepe aMmopdHoit hazbl

5. Ha puc. nuzobpaxeHa TepMoMeXaHHUECKasi KpUBast
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1) kpucTamIMYECKOro Tela 3) nuHEWHOTO aMOp(HOTO MoTMMepa
2) CTEeKJII000pa3HOTO Tela 4) ciiroro aMopgHOTo mojmMepa

IlepeyeHb KOHTPOJILHBIX 33JaHNH U (MJIM) BONIPOCOB 1JIfl OLIEeHKU ¢(OPMHUPOBAHHOCTH KOM-
nereHuun IK-4 (koHTpoiMpyeMblid HHANKATOP A0ocTHKeHnsi komneTenunu OITK-4.3)

1. Mo’KHO 111 UCTIOJIB30BaTh MOJIMCTUPOI KaK KOHCTPYKLIMOHHBIN MaTepuai, eciu Ter= 100°C,

Txp=90°C 1) na 2) HeT
2. Kak BiuseT BBeIeHUE MIacTU(UKATOpa HA TEMIIEPATypy CTEKJIOBaHHS MOJIUMeEpa:
1. He uzmenser 3. VYmeHbmaer
2. YBenunuuBaeT 4. 3aBHCHT OT IPUPOBI
macTudukaropa
3. JlaHa KpuBasi «HanpspKeHue — aedopManus JUIsl HEMOJISPHOTO MOJIMMEpPa MpU KOMHATHOM
TeMIepaType.
O A
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Ha »stom xe rpaduke nopucyiite KpuByIo «HampspkeHHe — aedopmanus» 3TOro e MoJu-
Mmepa npu BBeaeHMH B Hero 20 006.% muactudukaropa. [Ipusenure npumep (Hapucyiite
XUMHYECKYI0 (hOpMYITy) BO3SMOKHOTO TUIACTU(DHUKATOPA.

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BONIPOCOB JIS1 OLIEeHKU ¢C(OPMHUPOBAHHOCTH KOM-
nereHuuu IIK-5 (konTpoMpyemblii nHAUKaTOp JocTHKeHUs: komneTeHuun I1K-5.1)

1. ByTuinkaydyk Mo XMuMHYECKOMY COCTaBY IpPEACTaBIsIET COOOM:
1. Comomumep n300yTUIICHA C U30TIPEHOM
2. Tomononumep 6ytanueHa
3. Cononumep OyTaaneHa u CTUPoOJIa
4. Comnonumep OyTanueHa, akpUJIOHUTPUIIA U CTUPOJIA
2. UYem oTnmyaeTcs KPUCTAILTU3AIMS TOJUMEPOB OT KPUCTAJUIM3ALNN HU3KOMOJICKYJISIPHBIX Be-
IECTB:
1. Tomumepst BooOIIE HE CTOCOOHBI KPUCTAITU30BATHCS
2. Kpucramimzanus nonuMepoB NpoTeKaeT MpH CTPOTro ONpeeICHHON TeMnepaType
3. Kpucrammu3zamus moJmmMepoB COMPOBOKAACTCS 3HAYUTEIHHO OOJIBIINM TETIIIOBBIM d(-
dbexrom
4. B 3aTtBepaeBIIEM MOJMMEPE HAPSAY C KPUCTAIUIMIECKUMHU OOJIACTSIMH COXPAHSIIOTCS
amop(HbIe 06macTu
3. Kakas u3 nepeqncieHHbIX CMOJI OTBEPKIAETCS (PTAJICBBIM aHTHIPHIOM:
1. OnokcugHas
2. KpemHuiiopranuueckas
3. [onusdupnas
4. denondopmanibaeruaHas

4. TIlnactudukaTtopsl OOBIYHO MPEACTABIAIOT COOOM:
1. Hu3KOMONEKyIIpHBIE JIETKOKUIIAIINE KUAKOCTU
2. INoaumepsl ¢ OoJbINEH MOJIEKYJISIPHON Maccoif, 4eM OCHOBHOM MOJIUMED
3. HuzkomoseKkyasipHbIE TBEP/IbIE BEIIECTBA
4. CnoxHuble 3¢upsl GpTaneBolt WM anupaTHIECKUX AUKAPOOHOBBIX KUCIOT

5. B uem 3akmmouaetcst 3¢ ekt "cTpyKTypHOTO MiIacTU(GUIIMPOBAHUA":

1. B MOBBIIIEHUH MEXMOJIEKYJISIPHOTO B3aMMOJICHCTBHS MPH BBEICHUH B MAaKPOMOJICKYITY
MOJISIPHBIX TPYIII

2. B moBbIIIEHWH >KECTKOCTH OCHOBHOW IIEMM MaKpPOMOJIEKYJbl TPU BBEICHUU B HEE
apOMAaTUYECKHX SIIED.

3. B cHMXEHUHN MEKMOJIEKYJISIPHOTO B3aUMOJICHUCTBUS MPH BBEACHUU B MOJIMMEPHYIO IEIb
00BEMUCTBIX OOKOBBIX 3aMECTHUTENEH.

4.B co3nanuu Ooiee ynopsiioueHHON CTPYKTYPBI.

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BONIPOCOB /1JIfl OLIEeHKU ¢C(OPMHUPOBAHHOCTH KOM-
nereHuuu IIK-5 (koHTpoiupyeMblii HHANKATOP AocTH:KeHusi komneTenunu OITK-5.2)

1. /lna ompeneneHuss MOJEKYJSPHBIX MacC MOJMMEPOB B J1A0OPATOPHOM IMPAKTHKyME KPHO-
CKOTIMYECKHM METOJOM HCHOIB3YIOT MPUOOpP KpHOCKOI. Paccunraiite MOJIEKYISIPHYIO Mac-
Cy HOJHMMepa Mo pe3yibTaTaM W3MEPEHUs MOHMKEHUS TeMIepaTypbl 3aMep3aHusi OCH30IIb-
HBIX (Kikp=3,1) pacTBOPOB MOJUU3ONPEHA!



c, 2/10002 AT*10-* (AT/c)* 10-* | ¢, 2/10002 AT*10-* | (AT/c)* 10*
pacTBOpHTE pacTBOPUTEIIS
TSt

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

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

4,1715 9,64 C—-0

2. Ha tutpoBanue 2,7114 2 nonukanpoamuaa B 20 mMi cMecu M-kpesoi-xjopogopm (1:1)
nonwto 4,65 mn 0,03 H meranonsHoro pactBopa HCl (mompaBouHbii K03 dULIHESHT
Kr=1,01). Ha npoBeneHne KOHTPOJIBLHOTO ombiTa u3pacxonosano 0,15 mz HCL. Kaxnmas
MoOJIeKyJa MOJIUKAIpoaMua COACPKUT OJHY KOHLIEBYIO aMUHOrpymmy (nnm2=1). Onpe-

JIEIIUTE MOJIEKYJIIPHYIO MacCy IoJuMepa.

3. Jlns ompeneneHUs] MOJISKYJISIPHBIX MacC IMOJMMEPOB B Ja0OpATOPHOM IMPAKTHKYME OCMO-
METPUUYECKUM METOAOM IPHU MOMOIIU OCMOMETpa OBLIO U3MEPEHO OCMOTHYECKOE JTaBIICHUE
7 COMONMMeEpa CTUPOJIA € 5% MEeTaKpUIOBOi KHCIOTHI B Tostyose (p=0,862 r/cm®) npu 27°C.

PaccuuTaiite MOJEKYJISIpHYIO MacCy NOJMMEpa M0 pe3yJibTaTaM U3MEepeHUs:

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

4. Jlns monmuMepHbIX MaTtepuaioB 1 u 2 cpaBHuUTE (>, <, =):

OMn

a) MPOYHOCTh; 0) )KECTKOCTH;

B) YAapHYIO BS3KOCTb.
OTtBeT 060CHYHTE.

IlepeyeHb KOHTPOJIBLHBIX 3aaHU M (MJIM) BOIPOCOB JIs1 OLIEHKH c(OPMHPOBAHHOCTH KOM-
nereHuuu OIIK-5 (koHTpoMpyeMblii HHANKATOP AocTHKeHHA KomneTreHunu OITK-5.3)

1. M30TakTHYECKUi MOTUIIPONUIIEH UMEET CIEAYIOIMMH XapaKTEPUCTUUECKUE TEMIIEPATYPHI:

Xpynkoctu: -20°C;
CrexioBanus: +10°C;
Maprenca: +110°C;

v
o




IInaBnenus: + 170°C ;
Hauana xumnueckoit necrpykuuu: +300°C.
Kakwne u3 BBIILICIIPUBEACHHBIX TEMIIEPATyp XapaKTepU3YIOT MENna10CmOUKoCms |
MOpO30CcmouKocmsy nonumepa?
OTtBeT 000CHYHTE.
2. YIJemIacTUKH 3TO:
a) MOKPBITHIE YTIIEPOAOM MOJTUMEPBI;
0) HaroJIHEHHBIE CaXKeH MOIUMEpHI;
B) apMHUPOBAHHBIE HENPEPHIBHBIMU YTJIEPOJIHBIMUA BOJIOKHAMH TIOJTMMEPHI;
I') HOJIMMEPBI C HAIIOJHUTEIEM U3 YIVIEPOAHBIX HAHOTPYOOK;
€) MOKPBITHIE TOJIUMEPOM I'Pa(PUTOBBIE JTUCTHI;
Kakumu 0c000 LIEHHBIMU (GU3UKO-MEXaHUYECKMMHU  CBOMCTBaAMM  0OJajaroT
YIJIEIUIACTUKY KaK KOHCTPYKIIMOHHBIE MaTepHabl?
3. MeToaoM AMHAMOMETPUU HCCIIEJOBAaHBl HECKOJBKO MOJUMEPOB. 3aBUCUMOCTh "Hampsike-
Hue-nedopmanus", nonyuenHas npu 28°C, coorBetcTByeT (Tx — TemmepaTypa XpyIHnKOCTH,

Tc - Temneparypa CTEKIOBaHUS):
U A

YCNOBHOE HanpaxeHK

.

OTHOCHTENEHOE AedOpMaLKS
noaumermwiMerakpuiar Tx =10, Tc =100
HaTypanbHbIN Kayuyk Tx =-80, Tc =-55
nommBuHMWIXI0pUa Tx =-90, Tc =80
ataktuueckuit momuctupoa Tx =80, Tc =100

b

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB /1JIsl OLEHKHN ¢(popMHPOBAHHOCTH KOM-
nereHuuu IIK-12 (koHTpoampyemblii HHAMKATOP A0cTHKeHHsA KomneTeHunu [TK-12.1)

1.  OcHOBBI pallMOHAILHOTO BBIOOpPA MOIMMEPHOTO MaTepHalia /Uil 3aJaHHBIX YCIOBUN IKCILTY-
ataiuu. [lapameTpsl Be1OOpa. Anroputm rnovcka. Marpuiia SKCIepTHBIX OIEHOK.

2. KiroueBpiMHM mapaMeTpaMu, ONPEESIONIMMUA CTPOCHUE U pa3Mep MAaKpPOMOJEKYJ JEHIPH-
Mepa, SIBISAIOTCS: Ne— WHIEKC BETBJICHHUA s/pa; Np— WHIEKC BETBJICHUS 3BEHBEB — YHUCIIO
BeTBel; G — HOMEp TeHEPaIINH.

Paccunraiite cremeHp MOJMMEpPU3AINHU, YHCIO TEPMHUHAIBHBIX TPYIMI W MOJIEKYJISIPHYIO
Maccy AaeHapumepa, y koroporo Ne=3, No=2, G =1.

3. C nmomomisio nporpamMmmbl ChemBio3D mocTpolTe MOJEIh MaKpOMOJICKYJIBI JACHAPUMEpA.
Ykaxute s1po, TeHepaly BeTBICHHM, TeHAPOHbI, TEPMUHATIbHbIE (PYHKIIMOHAIbHBIE TPYTI-
TIBI.

4. Hcnonw3ys rpadudecKuil XUMUYECKHI PeIaKTOp MOCTPOITE MOJIETN KacKaJHOPa3BETBIICH-
HBIX MaKpPOMOJICKYJ, MaKpOMOJIEKYJ IEHAPUTONOAOOHOTO TOJUMEpa C Mepu(epUuiHbIMU
TUOKOLICTTHBIMH TPYIIIIAMHU.



IlepeyeHb KOHTPOJIBHBIX 3aaHNI M (MJIM) BONPOCOB /ISl OLIEHKHU C(hOPMHUPOBAHHOCTH KOM-
nerenuun I[1K-12 (koHTposMpyemblili HHAMKATOP AocTHAKeHUs KomneTeHuuu [1K-12.2)

1. OcHOBHBIE BUIBl AePOPMHUPOBaHUS MNOIUMMEPOB. JledopmManuu OAHOOCHOTO pacTs-
KEHUS U CXKaTus, CABUTa, U3rnba, KpydeHHUS U BCECTOPOHHETro ckaTus. 3akoH [yka.
Monaynmu ympyroctu. Koaddumument Ilyaccona. Ympyrue u 1uactudeckue aedop-
Mmaiuu. BeicokosnactuyHocTh. KpuBble «HampspkeHue — nedopmanus» A OJIHO-
OCHOTI'0 PaCTsDKEHHUSI DJIACTOMEPOB, XPYIKUX U HEXPYIKUX IUIACTUKOB.

2. OCHOBHBIE MEXAaHUYECKHE XapPAKTEPUCTUKU IOJMMEPHBIX MATEPUANIOB: IKECTKOCTD,
IMPOYHOCTb, PA3PbIBHOC YMJIMHCHUEC, 3JIACTHYHOCTD, TBépHOCTI), BA3KOCThb pacCIljiaBoOB,
yZAapHasi BA3KOCTb, TAHT€HC YIJIa MEXaHUUYECKUX ITOTEPb.

3. OcHOBHBIE TeMIEpaTypHbIE XapaKTEPUCTUKU IMOJIMMEPHBIX MaTE€pHallOB: TEMIIEpaTy-
pBl CTEKJIOBAaHMSA W IUIABICHUS, TEMIIEpaTypa TEKy4eCTH, TeMIlepaTypa XpPYIKOCTH.
Tennocroiikocte Mo Buka u mo MapTteHCy, TEPMOCTOMKOCTH M MOPO30CTOMKOCTD.
HenocraTky 4MCThIX IOJUMEPOB.

IlepeyeHb KOHTPOJIBHBIX 3aaHNI U (MJIM) BONPOCOB JIs1 OLIEHKHU C(hOPMHUPOBAHHOCTH KOM-
nereHuuu ITK-12 (koHTpoaMpyemMblii HHAMKATOP A0cTHKeHHsA KomnereHunu I1TK-12.3)

1. C ucnons3oBanuem cepBuca Axanemus Google mombepure cTaThy HE CTapIIe S JIET O CBOK-
CTBaX, METOJIaX MOJYUYCHHS U IIPUMCHEHUH CBEPXPA3BETBIEHHBIX MOJUMEpaXxX-ACHIPUMEpPaX.
Jlo6aBbTe HanboIee BAKHYIO HH(POPMAIIMIO HA IJIaKaT.

[ToaroroBbTe MaTepuaibl U MPE3EHTALUIO AJI1 HAYYHOU KOH(EPEHINH 110 CAEAYIOIUM TEMaM.

2. [lonumeps! 1)1 TKAHEBON MH)KEHEPHH.

3. Ilonumepsl B cocTaBe OMOCEHCOPOB.

4. )KuKokpuCTAIUIMUECKHUE TOJIMMEPBI: METOIbI CUHTE3a, CBOWCTBA, 001aCTh IPUMEHEHHUS.

5. CpoiicTBa 1 0071aCTH IPUMEHEHUS TEPMOCTOMKHX U BBICOKOTIPOYHBIX MOJMMEPHBIX MaTepUa-
JIOB.

3. OueHoYHbIe CpeAcTBA (OLEHOYHbIE MATEPHUAJIBI) AJISl IPOBEICHUA IPOMEKY-
TOYHOM aTTeCTAIMU O0YYAIOIIMXCH M0 JUCHHUILIMHE (MOYJII0)

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB /JIS1 OLIEeHKU ¢C(OPMHUPOBAHHOCTH KOM-
nereHunu I1K-4 (konTpoMpyemblii nHAUKaTOP AocTHKeHUs: komneTeHuun [1K-4.1)

1. CIpyKTypHO-XMMHMUYECKHE XapaKTEPUCTUKH IOJUMEPHBIX MAaTEPHUAJIOB: XMMHYECKAs
dopmyrna, MoNEKyJspHas Macca, KOHQUTYpamuss MaKpOMOJEKYJbl MOJMMepa, CIioco0-
HOCTb K KpUCTaJJIN3aLlUH.

2. BemectBa m Mmarepuansl. [lonumepHble MaTepuanbl U WX 3HAYUMOCTb B COBPEMEHHOM

MUDE.

UTo Hy’KHO 3HATh O MOJUMEPE AJI IPOrHOZUPOBAHUS MEXaHUYECKHUX CBOHUCTB?

4. Kakumu MeTOIaMU ONPENEIAIOT CPEAHEUNCIIOBYIO MOJIEKYJISIPHYIO Maccy?

(O8]
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Kakumu MmeTogaMu onpeienisitoT CpeHEMACCOBYIO MOJIEKYJIIPHYIO Maccy?
Kakumu metogamu onpenensitor MMP?
7. Tlo xakoMy NMpU3HAKY MOJUMEPHI IEATCS HAa TEPMOIUIACTHI M PEAKTOIIIACTHI:
1. ITo pa3oBOMy COCTOSIHHIO
2. Ilo OTHOIIIEHHUIO K HATPEBAHUIO
3. Ilo mpeumymiecCTBEHHOMY BUAY Aedopmariu
4. Ilo MeTonam nosy4eHus
8. OCHOBHbBIE KOMIIOHEHTHI MOJIMMEPHBIX MAaTEpPHAIOB (HAIMOJIHUTENH, TUIACTU(UKATOPBI,
CTaOMITN3aTOPBI, KPAaCUTEIH U Jp.) U WX QyHKImH. KpacuTenu U MArMEHTHI, PUMEPEHI.
9. ®opmyna 3eMEeHTapHOTO 3BeHAa MOJUMEPA OTBEYALT:
1. ITommammpmam

&

 (CHave— 2. Tomuonedunam
~NH = (CHp)s = C~ 3. IlpoctemM nomusdupam
4. TlonukapGoHatam

10. [Tomy4yeHre OpuEeHTHPOBAHHBIX MAKPOMOJIEKYJI HCIIOJIb3YETCs B IPOU3BOICTBE:
1. Bomokon
2. Pe3un
3. lucniepCHO-HAIMOIHEHHBIX MAaTEPUAJIOB
4. TennoCTOMKUX MOJMMEPHBIX MaTEPHAIIOB

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB JISl OLIEeHKU ¢C(OPMHUPOBAHHOCTH KOM-
nereHunu I1K-4 (konTposmpyemblii nHAUKATOP AocTHKeHUsI komneTeHun OIIK-4.2)

1. B xakom ciydae momydutcsi 6osee peryisipHblil cononumep: a) ri=r2=0,1 6) r1i=10, r2=0,1?
2. llpu cononumepusanuu MOHOMEPOB A 1 B noiyuen cononumep, UMEIOLINI CTPYKTYPY
ABABABA. [Tapametpsl koHcTaHT conosmmepusaiuu R(A) u R(B) cocrasmstoT:
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.
3. Kakyro uH(pOpMaIUio MOXKHO TOJYYUTh MPH UCIOJIB30BAHUU METOJa OOBEMHOW JHUJIATO-
METPUHU:
A. 0 mapameTpax KpUCTAIIMYECKON PEIIETKH, b. o koH(popManuu MaKpOMOJIEKyI,
B. 0 pa3mepax KpucTaJIUTOB I'. 0 BenuuKHe BaJOBOM CKOPOCTH KPUCTAILITU3ALNH ?
4. Ilpu kaTnoHHOM MosiuMepu3auu nojaydeH noaumep ¢ M=280000. Kak u3MeHUTCS MOJIEKY-
JsipHasl Macca MoJIMMepa MpH YBEJIMUEHUH KOHLIEHTPAILlMK KaTajlu3aTopOB BABOE?
5. Kakoro coctaBa mojy4uTcss COMOJUMEP IPH CBOOOTHOPAIMKAIBLHON COMOTMMEPH3AIIUN aK-
punonutpuna (r1=4) ¢ Bununaneratom (r2=0,06)? Kak usmeHuTcsi coctaB conojimmepa, eciu
YBEJIMYUTH KOHLEHTPAIMIO HHUIIMATOpa B 2 pa3a?

IlepeyeHb KOHTPOJILHBIX 3aJaHNH U (MJIM) BONIPOCOB JIfl OLIEeHKU ¢(OPMHUPOBAHHOCTH KOM-
nereHuuu [1K-4 (koHTposupyeMblii MHAMKATOP A0CTHKeHUs KomneTeHuuu 11K-4.3)

1. Kaxumu cmioco6amu MOKHO TOJTYYHTh OPUEHTHPOBAHHBIA 00pasenl MojauMepa B KpUCTAJ-
JNYECKOM COCTOSIHHH :
A. pactshkeHreM aMop(U30BaHHOM IUICHKHU MOJIMMEpa MPH TeMIIepaType MHOTO HHKE TEM-
nepaTypbl CTEKJIOBaHUS,
b. pacTspkennem aMmop(u30BaHHOM MJICHKH MTpU Temrieparype Beiie Tc,
B. oxnaxaeHneM OpueHTUPOBAHHOIO paciuiaBa noiumepa Huxe Tc ?
VY4ecTh, 4T0 aMOp(hU30BaHHBIMH HA3bIBAIOT 00Pa3LIbl MOJIUMEPA, CHOCOOHBIE KPUCTAIUIIN30-
BaThCsl, HO NIEPEBE/ICHHBIE B aMOP(PHOE COCTOSIHUE PE3KUM OXJIAXKICHUEM.

2. B monmmep, crioCOOHBIN KpUCTAJUIM30BAaThCS BBEIEH IUIACTH(UKATOP, XOPOIIO COBMECTH-
MBI C MOJHUMEPOM M MU3MEHSIOLIWN JIUIb TEMIIEPATYpy CTEKJIOBaHUs MojumMmepa. M3me-



HUTCS JIU CKOPOCTbh KPUCTAJUIM3ALUHU MOJUMEPA, IUIACTU(UIUMPOBAHHOTO TaKUM IUIACTH-
(GUKATOPOM O CPABHEHHUIO CO CKOPOCTHIO KPUCTAJUIN3ALUYN HEMIacTU(UIMPOBAHHOTO I10-
aumepa ?
1) u3meHuTCA 2) HE UBMCHUTCS
3) U3MEHUTCS TOJBKO MPHU BBEJACHUH 3HAUNUTENBHBIX KOJMUECTB IUTacTU(UKaTOpa
4) Henb3s JaTh OJTHO3HAYHOI'O OTBETA,HE 3HAs MOJIEKYJISIPHON Macchl ojuMepa

3. Kakoii MopdoiornyecKkuii T HAIMOJIEKYJISIPHON CTPYKTYpPhl KPUCTAIUTMYECKUX MOJTMME-
poB o0najaeT HauOoJbIIEH CTENEHbIO KPUCTAIUTMYHOCTH ?
1) envHUYHBIN KpUCTAJT 2) pagualibHbIE CPEPOIIUTHI
3) xomnblieBble cPeponuTsl 4) HEHTPHUTHI

4. 3HayeHue TeMIepaTypbl CTEKJIOBAHHUS MOJIUMEPA, ONpeseIsieMOe METOI0M 00bEMHOM ua-
TOMETPUH, C YBEIMUYEHUEM CKOPOCTH HAarpeBaHUS:
1. yBenuuurtcst 2. yMEHbIIUTCA 3. HE U3MEHUTCS
4. cHavasma yMEHBUIUTCS, @ 3aTEM YBEIUUUTCS .

5. Bs3KOCTB pacmiiaBa JMHEWHOTO MOJUMEPA, MPOSBIISIOIIETO SBJICHUE aHOMAJIMH BSI3KOTO Te-
YeHHUs1, IPU YBEIMYEHUHN €r0 MOJIEKYJIIPHOIM Macchl B 2 pasa:
1. yBenuuurcs B 4-6 pa3 2. ysenunuutcs Ooiee, ueM B 10 pa3
3. ymenpmutcs B 4-6 pa3 4. yBenuuuTcs B 2 pasa.

IlepevyeHb KOHTPOJILHBIX 32JaHNH U (MJIM) BOIIPOCOB /ISl OLIEHKHN ¢(OPMHPOBAHHOCTH KOM-
nereHuuu IIK-5 (konTpoMpyemblii nHAUKaTOp HocTHKeHUs: komneTeHuun I1K-5.1)

1. CmwmTslil noauMep, HaXOAAIIUKUCA B BBICOKOAJIACTUYECKOM COCTOSIHUU, PACTSHYJIH 0 HEKO-
TOPOM JJIMHBI, KOTOpast 3aTeM IIOAJEPKUBAETCS IIOCTOSHHOM. BenuunHa HanpspKeHus, pu-
JI0O’)KEHHOTO K 00pa3siy:

1. MOJHOCTBIO pelakCUpyeT 2. pelaKkCHpPYET 10 PAaBHOBECHOTO 3HAYEHHUs 3. HE MEHSETCS

2. B monumep, ciocoOHBIN KPUCTATUTM30BATHCS, BBEICH TUIACTU(PUKATOP, JOCTATOYHO XOPOIIO
COBMECTUMBIN ¢ moaumepoM. IIpu 3TOM mpakTHyYecKM W3MEHMJAach JIMLIb TeMIepaTypa
crekyoBanus moiaumepa. Ckopocth (V) KpHUCTAUTM3allUM TOJIMMEpPA, €CIU €ro 00pasIlsl
IpeBapUTENbHO TUIACTU(PHUIMPOBATH TAKUM TUIACTH(PHUKATOPOM:

1. m3menuTcs 2. HE UBMEHUTCS

3. M3MEHUTCS TOJBKO MPH BBEJICHUH 3HAYUTEIbHBIX KonudecTB (10 50%) nminactugukaropa
4. Henp3s 1aTh OJHO3HAYHOIO OTBETA, HE 3HAs BEJIMYMHBI MOJIEKYJISIPHOM MacChl MOJUME-
pa?

3. Hamonnenue nmonmumepos. [lomumepusie kommosunnonubie Matepuaisl (ITKM). ducnepc-
Ho-HanonHeHHbIe [TKM u ux knaccudukanus.

4. Tsepmodaszusie nucnepcHo-HanosHeHHbIe [IKM. BnusHue oObemMHON m0JH, pa3MepoB U
(GopMBI YACTHIl HAMOIHUTENS, CHIIBI AJCOPOIMOHHBIX B3aWMOJICHCTBUIA HAa Mexda3zHOU
rpaHuIle Ha PU3NKO-XUMHUUYECKHE U MeXaHndeckue cBoictra [TKM.

5. ApmupoBansnsle I[IKM. IlpuHuMIBI co34aHMSI BBICOKOMOAYJIBHBIX U BBICOKOIPOYHBIX
MOJIMMEPHBIX KOHCTPYKIIMOHHBIX MaTEPHUAIIOB.

6. BOJIOKHUTHI: CTEKIIO-, YIJIe- U OPraHOIJIACTHKH.

7. CrnoucTble TUIACTUKU: T€TUHAKCHI, TEKCTOJIUTHI, CTEKJIO- U acOOTEKCTOJIMUTHI, APEBECHO-
CJIOMCTBIE TUTACTHKY - IPUHIIHIIBI ITOJTyYEHHs U 00JIaCTH IPUMEHEHHUS.

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIH) BONIPOCOB I OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu IIK-5 (koHTpOIMpyeMblii HHAUKATOP AocTHKeHus: komneTeHuun I1K-5.2)
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1. TleHomymacThl M MOPOIUIACTHI: CXEMa MOJNYYSHHS, BIUSHHE OOBEMHON H0nM ra3oBod (ha-
36l Ha MEXAaHWYECKHE CBOWCTBA MOJUMEPHON MaTpHIlbl, 00JAaCTH NPUMEHEHHUS.

2. TexHONOrMYecKue MPUHILIMIIBI TOTYUYEHHsI TOIUMEPHBIX U3AeNuil u3 MaTepuaios. Tepmo-
IUTACTHI M peakToIuiacTsl. Kakue HHCTPYMEHTBI UCTIONB3YIOTCS ISl TOJTyUeHHsI TOJIuMep-
HBIX MaTepuaioB?

3. OcHOBHBIE CITIOCOOBI TEXHOIOTUYECKOH MepepabOoTKH MOJMMEPHBIX MaTepUANIOB: 3KCTPY-
3Usl, KOMIIPECCUOHHOE M JIMThEBOE NPECCOBAHUE, BaKyyM- (DOpMOBaHUE, JUTHE IO
JIaBJICHUEM, XUMHUYECKoe (OpMOBaHUE.

4. OueHuTe CpelHIO cTeneHb noaumepusanuu (P) npoaykra moJMKOHAEHCAUN SKBUMOJIb-
HBIX KOJHMYECTB AaJUIMHOBOM KHCIOTHI M FeéKCAMETWIIEHAMAaMUHA, €CIIM CTENeHb MpeBpa-
meHus coctasisger 90%.
1)9<P<12 2)6<P<9 3)3<P<6 4)12<P<20?

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB JIS1 OLIEeHKU ¢C(OPMHUPOBAHHOCTH KOM-
nereHuunu IIK-5 (konTpoMpyemblii nHAUKaTOp AocTHKeHUs komneTeHun I1K-5.3)

1. TemnocTOMKOCThIO HA3bIBACTCS:

1. CnocoOHOCTH MPOTHBOCTOSTH TEPMUIECCKON U TEPMOOKHCIUTEIIEHON IECTPYKIIHH:

2. CnocoOHOCTh COXPAHATD ANMACTUYHOCTD MIPU HU3KUX TEMIIEpaTypax

3. CnocoOHOCTh HE MEPEXOAUTD B XPYIIKOE COCTOSIHUE

4. CnocoOGHOCTB HE pa3MArdaThbCsi MPH MOBBIIICHUN TEMIIEPaTyPhI
2. CrnocoOHOCTh TOIMMEPHOTO MaTepHaia MPOTHBOCTOATh TEPMUUYECKON MU TEPMOOKUCITUTEh-
HOM JECTPYKIUHU HA3bIBACTCS:

1. TemnocToikocThiO 3. Atmoc(hepoCcTOHKOCTHIO
2. KoppO3HOHHOH CTOMKOCTBIO 4. TepMOCTOHWKOCTHIO
3. Ilo XuMHUYECKOI MPUPO/IE MOJIMMEPHOTO 3BeHA TOJIMAPHIATHI IPEACTABIISIOT COOOM:
1. Amudatnyeckue moaudGupsI 3. ApoMaTu4eckue moJIMaMuIbl
2. Amudarnyeckue NoIHaMUIbI 4. ApomMaTHuecKue MoJnudpUpsl

4. Matepuai Ha OCHOBE KaKoro rmojuMepa (IMpu MpoYrX paBHBIX YCIOBUSIX) OyJeT UMETh HaUBBIC-
LIY}O IPOYHOCTH!

1. Tlomu-n-henunenrepedramamuy 3. TlomurerpadropaTriieH

2. llonunponwieH 4. TlommyTunenrepedranar
5. Marepuanom ¢ IpKO BbIPAKEHHBIMU aHU30TPOITHBIMU CBOMCTBAMU SBJISIETCS:
1.CrexiomiactTuk 3. HenanonnenHslit monukapoboHat
2.KpemHuiiopranuyeckasi pesuHa 4. HanosHeHHbIH MEJIOM MOJMBUHUIXJIOPHUT

IlepeyeHb KOHTPOJILHBIX 3aJaHNH U (MJIM) BONIPOCOB 1JIfl OLIEeHKU C(OPMHUPOBAHHOCTH KOM-
nereHuuu I1K-12 (koHTposupyemblii MHAMKATOP AocTHKeHus kKomneTennuu [MK-12.1)

1. KiroueBblMM NapamMeTpaMu, ONPEIEISIIOIIUMUA CTPOEHUE U pa3Mep MaKpOMOJIEKYJI ACHIPH-
Mepa, SABIAIOTCA: Ne— WHICKC BETBJICHMS sAnpa; Np— MHICKC BETBICHHS 3BEHBEB — YHUCIIO
BeTBe; G — HOMEp reHepaIvHu.

Paccuuraiite creneHp NoJMMEPHU3ALMM, YUCIO TEPMHUHAIBHBIX TPYNI M MOJEKYJSPHYIO
Maccy AeHapumepa, y koroporo Ne=3, No=2, G = 1.

2. C nomouipto nporpammbel ChemBio3D mocTpoiiTe Mozeinb MaKpOMOJIEKYJIbI JIEHAPHUMEpa.
VYkaxure sapo, reHepalii BETBICHHM, IeHIPOHBI, TepMUHATIbHBIE (QYHKIIMOHABHBIC IPYTI-
TIBI.

3. Hcnonp3ys rpaduyuecknii XHMHYECKUN PEIAKTOP MOCTPONUTE MOJCIA KaCcKaTHOPA3BETBIICH-
HBIX MaKpOMOJIEKYJ, MaKpOMOJIEKYJ IAEHIPUTONONO00HOr0 MoiIuMepa ¢ nepupepuitHbIMU
IrMOKOLIETHBIMU TPYTIIIaMH.
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IlepeyeHb KOHTPOJIBLHBIX 3a1aHNI U (MJIM) BONPOCOB JIs1 OLIEHKHU C(hOPMHUPOBAHHOCTH KOM-
nerenuun [1K-12 (koHTpoMpyemMblil HHAMKATOP AocTHAKeHUs KomneTeHuuu [1K-12.2)

1. OCHOBHBIM JOCTOMHCTBOM YTJIEPOJHBIX BOJIOKOH IO CPABHEHMIO C IPYTHMH, SBIISETCS:
1. Hwuzkas mI0THOCTH U BBICOKAsi TEPMOCTOMKOCTh
2. Beicokas yaenpHas IPOYHOCTh U COXPAHEHHUE MMPOYHOCTH MIPU BHICOKUX TEMIEPATYpPax
3. BebIcokas TemIonpoOBOIHOCTh
4. Hwuzkuit KO3POUIMEHT TNHEHHOTO pacIIupEHUs

2. BopHble BOIOKHA OTAMYAIOTCA OT APYTHX apMUPYIOIIUX MaTEPHAIOB:
1. Hwuzkoit mIOTHOCTHIO 2. BpicOoKO# TPOYHOCTHIO
3. CoueTaHueM BBICOKON TEPMOCTOMKOCTH C COXPAHEHUEM IIPOYHOCTH MPHU BBICOKUX TEM-
nepaTrypax

4. CoueraHueM BbICOKON MPOYHOCTH U BBICOKON YNIPYTOCTH ¢ HU3KOM TUNIOTHOCTBIO
3. 13 opranrueckux BOJOKOH B KQU€CTBE apMUPYIOIINX HATIOJIHUTEIEH UCIIONIb3YIOTCS:

1. IlonmaTHneHoBbIE 3.IlonuaTunentepedanaTHble

2. llonmakpuIOHUTPUIIbHbBIE 4.Ha ocHOBE apOMaTHYECKUX MOJIMaMHUJIOB
4. C Kako¥H 11eJIbI0 MPOBOAUTCS MOBEPXHOCTHAsE 00pabOTKa apMUPYIOLIMX BOJIOKOH:

1. Jlns yBenuueHus MpOYHOCTH BOJIOKOH

2. Jlns yBenu4eHHs TEPMOCTOMKOCTH BOJIOKOH

3. Jns obecriedeHust JIyqIero B3anMOICHCTBHSI C TIOJTMMEPHON MaTpHIeit

4. ]Jlns oOecrieueHHs! MOCTOSIHCTBA CBOMCTB BOJIOKOH.

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB JIS1 OLEeHKU ¢(OPMHUPOBAHHOCTH KOM-
nereHuuu IIK-12 (koHTpoampyemblii HHAMKATOP A0cTHKeHHsA KomneTeHunu [TK-12.3)

[TonroroBsTE MaTepuabl U MPE3EHTALUIO AJIs1 HAYYHOU KOH(EPEHIINH 110 CIEAYIOIIUM TeMaM.
1. [TpuMepsl MPUMEHEHHUS TTOJIUMEPOB B BAKHBIX WH(OPMAIMOHHBIX U HAHO-TEXHOJIOTHSIX.

2. HoBsle 001acTH UCIIOJIb30BAHUS N3BECTHBIX MOJIMMEPOB.

3. buopasnaraemblie moIUMEpPHI: CBOMCTBA, MPAKTHUYECKOE UCTIOIb30BAHKE, YTUIN3ALIUS.

4. buopaznaraemble OJIMMEPHI I CO3AaHUS CUCTEM aJPECHOM JOCTABKH JIEKApCTB.

5. CepxBbICOKOMONEKYIsIpHbIN nonuaTUiIeH (CBMIID) st cycraBHBIX IPOTE30B.

6. ITomumepsl 7151 TKAHEBOW UHXKEHEPUH.

7. Ilonumepsl B cocTaBe OMOCEHCOPOB.



