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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-1 Cnocoben aHanM3UpoOBaTb M HUHTEPIPETHPOBATH PE3YIbTATHl XHUMHUYECKHX
9KCIIEPUMEHTOB, HAOIIOICHUIN U U3MEPEHHUIA.

OIIK-2 Crioco6eH mpoBOAMUTH C COOJIIOICHIEM HOPM TEXHUKH 0€301aCHOCTH XUMHUYECKHUIH
9KCIIEPUMEHT, BKIIIOYasi CHHTE3, aHaJIN3, U3YUYEHHE CTPYKTYPhI U CBOMCTB BEILIECTB U MAaTepUAJIOB,
MCCJIEJOBAHHE ITPOLIECCOB C UX YYACTHUEM.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK 1.1 CucremaTtu3upyeT U aHAIM3UPYET Pe3yJIbTaThl XUMUYECKUX SKCIIEPUMEHTOB,
HaOJII0/IEHUH, U3MEPEHUH, a TAK)KE Pe3yJIbTaThl pACYETOB CBOMCTB BELIECTB U MATEPHAJIOB.

HOIIK 1.2 Ilpennaraet WHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX SKCIEPUMEHTOB M
pPacueTHO-TEOPETUIECKUX PadOT C UCIOJIB30BAHHUEM TEOPETUYECKHUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3JICIOB XUMHUH.

NOIIK 1.3 ®opmynupyeT 3aKkI0UEHHS ¥ BBIBOJIbI I10 PE3YyJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX HKCIEPUMEHTAJIbHBIX M PACUETHO-TEOPETUUYECKUX PabOT XUMHUYECKOU
HaIpPaBJIEHHOCTH.

HOIIK 2.1 Paboraer ¢ XMMHUYECKMMH BEIICCTBAMU C COOJIOJICHUEM HOPM TEXHUKH
0€30MacHOCTH.

NOIIK 2.2 ITpoBOAUT CUHTE3 BELIECTB U MATEPUAJIOB Pa3HOM PUPOJIbI C UCTIOIb30BAHUEM
UMEIOIINXCS METOIUK.

NOIIK 2.3 TIpoBOOuT cTaHOapTHBIE ONEpalUu Uil OMNpEeNeNIeHUs XUMUYECKOro U
(a30BOro coctaBa BEIIECTB U MAaTEpUaAIOB HA UX OCHOBE.

HOIIK 2.4 [IpoBoauT KccienoBaHus CBOMCTB BEUIECTB M MATEPUATIOB C UCIIOJIb30BaHUEM
CEpUIHOT0 HayYHOr0 000pyA0BaHUS.

2. OueHoOYHbIE MATEPHAIBI TEKYIIETr0 KOHTPOJISI U KPUTEPHU OLlEHMBAHUS

DEeMEHTHI TEKYIEro KOHTPOJIS:

— TECTHI;

— KOHTpOJIbHas paloTa;

— YCTHBIHU OIIPOC;

— UHAUBUAYAJIbHOC 3aJaHUC,

— OTYETHI 1O JTA0OPATOPHOMY MPAKTUKYMY .

IIpumepsl.

Tect (MOIIK-2.2.)

1. Kak u3MeHsieTcs cTeneHb CBEPHYTOCTH MAaKPOMOJIEKYJIbI KapOOIIETTHOTO MOJINMepa
MIPU TIEPEXO0/I€ OT MOJIETTU CBOOOTHO COUJICHEHHOM 1IeTH K 1IeNH ¢ (PMKCUPOBAHHBIMU
BaJICHTHBIMU yTJiamu?

A. He u3mensieTcs

b. YBennuuBaercs

B. YMmenbmaeTcs

I'. Henw3s cka3aTh 0JJHO3HAYHO

2. Onpezenstoliee BIUsSHUE HAa 3aBUCUMOCTH (H2) OT TemriepaTypsl B BRIpaXKEHUH JUIS
CPEIHEKBAIPpaTUYHOTO PacCTOsHUSA Mex 1y KoHIlamu nenu (H2) oxa3piBaer:

i :LE-PN-l cosQ 1+cosy
1+cosQ 1-cosy

A. Q — BaJIeHTHBIN yroma



b. L - niiuHa 3BeHa

B. PN - cpenHeunciioBas CTeneHb NOJIMMEPU3ALUU

I'. Y — yros BHyTpeHHEr0 BpalieHus

Kimoun: 1 B), 2 T).

Kputepuu orieHuBaHusI: TECT CUUTACTCS MPOMIEHHBIM, €CIIH 00YyYaroIuii OTBETHII
IIPaBWJIbHO KaK MUHUMYM Ha 60-% BOIpocoB.

KontpomnbHas pabora (MOIIK 1.1.).

KonTtposnbHast paboTa COCTOUT U3 2 BOIIPOCOB.

[Tpumepsl BOIPOCOB KOHTPOIBHON pabOTHI:

1. U3 xakux MoHOMepoB mosyyaroT noauonedunsl? [Ipusenure Gopmysnbsl MOHOMEPOB U
MOBTOPSIIOLINXCS 3BEHBEB ATHUX MoiauMepoB. Ilo kakuM mnpuHIMNAM 00pa3yroTcs Ha3BaHUS
noJIoae(hUHOB?

2. I3 kakuX MOHOMEPOB MOJTYYar0T TAKHE KOHACHCAIIMOHHBIE TOJIMMEPHI KaK oI (QUPHI?
[TpuBeaure GopMysbl MOHOMEPOB U IOBTOPSIIOIIMXCA 3BEHbEB ITHX MosuMmepoB. Ilo kxakum
NPUHIUIIAM 00pa3yIOTCs Ha3BaHUs MOAMA3(PUpoB?

3. IlpuBenute mpuMepbl MPUPOJIHBIX  IOJUMEPOB. [IpuBenure  dopmybl
MOBTOPSIIOIIETOCS 3BEHA ITUX MTOJIMMEPOB.

4. B yeM OoTiIMYME CUHTETUYECKUX IMOJUMEpOB OT npupoiHsix? IlpuBenure mpumepsl
CHHTETHUYECKUX MoNMMepoB. Harmmmmre hopMyibl MOHOMEPOB H IIOBTOPSIIOIINXCS 3BEHBbEB 3 - 4
HOJIMMEPOB.

5. Uto Takoe MCKycCTBEHHBIE MonuMepbl? Kak OHHM MoiydaroTcsi B MPOMBIIUIEHHOCTH?
[TpuBenuTe npuMeEpHI.

Kpurepun onenuBanus:

O1eHKa «OTIAMYHOY» - OTBET IOJIHBIHN U IPaBUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAas! OLIMOKa,
OLIEHKA «XOPOIIO» - OTBET HETIOJHBIN MIIM IOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OMINOOK,
OLIEHKA «y/I0BJIETBOPUTEILHO» - pab0Ta BBIIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JIOMYyIIEHa OHA
CylIecTBEHHast OIIMOKA U TIPU 3TOM JBE-TPU HECYIIECTBEHHBIE, OLIEHKA «HEYIOBJICTBOPUTEIEHOY
- paboTa BBIIOJHEHA MEHbBIIE YEeM HAIOJOBHHY MM COJEPKHUT HECKOJIBKO CYLIECTBEHHBIX
OIOOK.

Yerusiit onpoc (MOIIK 2.1., UOIIK 2.2.).

IIpuMepsl BOIIPOCOB 711 YCTHBIX OIPOCOB:

[Toyemy miis SKCIEPUMEHTAIBHOTO ONPEAEIICHUs CPEIHEUUCIEHHON U CPeaHEMACCOBOM
MOJIEKYJISIPHBIX MacC MCIIOb3YTCS pa3HbIE METOABI?

Kakwue BemiectBa 00pa3yroTcs B pe3yibTaTe TEPMUYECKOT0 KPEKHUHTa alKaHOB?

KaxoBa npupoza BSI3KOCTH pacTBOPOB IOJIMMEPOB?

Kak n3menurcs kuHeTnueckas riOKOCTb MaKpOMOJIEKYJI IIPU MEPEX0/Ie OT MOJIMMEPHOTO
TeJa K pacTBOpY nosmmMepa?

Kakne w3MeHeHUs TepMOAMHAMUYECKHX NAPAMETPOB IOJIMMEPOB MOTYT CIIYKHUTh
JI0Ka3aTe’abcTBOM (ha30BBIX IEPEX00B MHepBoro poaa? M3MmeHeHHE NPOU3BOJHBIX KaKUX
TEPMOJMHAMHYECKHUX IapaMeTPOB SIBISETCS XapaKTEpHBIM s (a3oBBIX MEPEXOJI0B BTOPOIO
pona?

Kakue ¢usnyeckne cocTossHUS XapakKTepHbl 1id aMop(dHbIX nmoauMepoB? C MOMOIIbIO
KakUX METOJIOB ONpEACNSAIOTCS TeMIlepaTypHble O0JacTH CyIIEeCTBOBAaHUS (pU3MUYECKUX
COCTOSIHMI MOJIMMEPOB?

[TpuBecTH npuUMepsl, MIUTIOCTPUPYIOLIHE TPABUIO aHTUOATHOCTH.

Kakue peakuuu npuBoJsaT K 0OpbIBY MaTepHalIbHON M KUHETUYECKOU 1eru?

Kakue peakuuu mpuBOAAT K OOpBIBY TOJBKO MaTepHATbHOW LENH NPH COXPaHEHUHU
KMHeTH4YecKkoi? Ha30BUTE OCHOBHBIE areHTHI MEPEIavn LENH MPU PATUKAIbHON MOJIUMEPHU3ALIIH.
Hanummumre peakuuum mepenaud — Iend, MPOTEKAONIMe TpU  CBOOOAHOpPAIMKAIBLHOU
MOJIMMEPHU3ALUN.



Kaxkue akTopbl BAUSIOT Ha COCTaB COMOIUMEPOB MPH PATUKATBLHON COMOIMMEPHU3AIUN?

[ToueMy mpu cHUHTE3e TONUYpPETAaHOB Bcerma OepeTcs W30BITOK IUU3OIMAHATA
OTHOCUTENIbHO Juona? Hamumure cxemMy NOJUKOHACHCAMU OSTUJICHIJIMKOIA U 2,5-
Toyosnauuzonranara. Kakue nobouHble peakiiuu mpu 3TOM IpoTeKaroT?

[IpennoXuTh cxeMy MOTy4YeHHsI MOJTUAKPUIOBON KUCIOTHI U3 MOJTUAKPUIOHUTPUIIA.

Kpurepun onieHuBanus:

OneHka «OTIMYHO» -  OTBET IOJHBIM MU TpaBUIbHBIA HAa OCHOBAaHUU H3YYEHHOI'O
TEOPETUYECKOr0  MaTepuana; MaTepual  MU3JI0)KEH B ONPEICIICHHOM  JIOTMYECKOU
IIOCJIEIOBATEIbHOCTH, C UCIIOJIb30BAHUEM HAY4YHOIO SI3bIKA U IPABWIBHOW TEPMUHOJIOTUU; OTBET
IIOJIHOCTBIO CAMOCTOSTEIbHBIM.

OneHka «XOpoIIo» - ¢ OTBET MOJHBIA M NPAaBUIbHBIM Ha OCHOBAHUU H3YYEHHOI'O
TEOPETUYECKOr0  MaTepuana; MaTepual  U3JI0)KEH B ONPEICJIICHHOM  JIOTMYECKOU
MOCJIEI0BATEIBHOCTH, MIPU 3TOM JIOMYIIEHBI IBE-TPU HECYIIECTBEHHBIE OIMOKH, UCIPABICHHBIC
10 TpeOOBaHUIO NPENOAABATEIS.

OneHka «yAOBJIETBOPUTENBFHO» - OTBET MOJHBIA, HO NpPU 3TOM JONYIIEHB 1-2
CYLIECTBEHHbIE OIIMOKU WM OTBET HEMOJIHBIN, HECBSA3HBIM.

OrneHka «HEYJOBIETBOPUTEIBHO» - MPH OTBETE OOHAPYKEHO HEMOHWMAaHHE CTYIECHTOM
OCHOBHOT'O CO/IEp)KaHUs yueOHOIro MaTepuaa Win JOMyIIeHbl CYlIeCTBEHHbIE OIIMOKH, KOTOPbIE
CTYZIEHT HE MOXET UCIIPABUTH IIPU HABOIAIMX BOIPOCAX MPENOJaBaTEs.

Wunusuayansuoe 3aganue (MOIIK 1.1., UOIIK 2.2., NOIIK 2.4.). CTyaeHT JOJKeH
BBINOJIHUTH 4 MHIUBUYaJIbHBIX 3a/laHHS.

[Ipumepsl BOIIPOCOB U 3a/1a4 UHIMBUTyaJIbHBIX 3aJJaHH:

Na3-1
1. TlpuBeagure CTPYKTYpHYIO (OpMyTy JMHOJEBOH KHCIOTH. MOXXHO IJIM ee Ha3BaTh
noaumepoM? OTBeT 00OCHYHTE.
2. CKOJBKO aTOMOB YTJIEpOJia COAEPIKUTCS B LIEMTU MAaKPOMOJICKYJIBI MTOJIMMEPA, MOTyYeHHOTO
MOJIMMEpPU3aLUEN ATUIICHA, €CIIU €r0 CPeIHss MOJIeKyJsipHas Macca cocrasisier 2800007
3. PaccunraTh CpEeIHEUUCIOBYIO M CPEIHEMACCOBYIO MOJICKYJISIPHBIE MAcChl, @ TAKXKE CTETICHb
HOJUIMCIIEPCHOCTH TOJIUMETHIIMETaKpUIIaTa, KOTOPIM COAEPXKUT cleayrole Gppakuuu: (mMacc.
%/ Mi): 17/40000; 15/60000; 29/60000; 37/70000; 2/50000. B uem oTinuyne MDOHATUSA
MOJIEKYJISIPHOM Macchl MOJIMMEPOB U HU3KOMOJIEKYJIIPHBIX COEAMHEHUN?
4. Kakumu mapaMeTpaMH XapakTepHU3YIOT MOJIEKYJSIPHYI0 MacCy M MOJIEKYJSPHO-MaccoBOE
pacnpezneneHue?

NJ3-2

1. Hanwucate Xxumuueckue (GOpMyIbl CIEAYIOIIUX IOJMMEPOB, PACIONOXKHUB UX B IMOPSIKE
BO3pacTaHusd TUOKOCTH LENU: TOJHAKPUIIOBasl KHUCJIOTA, TMOJUATUIIEH, MOJUIPONHIIEH,
MOJINITUIICHOKCHU.
2. bpum npuroroBnens! paszbasneHHsit (0.01 %) u konnentpupoBanusii (10 %) pacTBOpbI
[IBX) B ameroHe M M3 HUX BBICYIIMBAHHMEM Ha CTEKJE MOJy4YeHbl IUIEHKU. B pesyibrare
AIIEKTPOHHO-MUKPOCKOIMYECKUX HCCIIEIOBAaHUIl  YCTAHOBJIEHO, 4YTO B IE€PBOM Clydae
HaOroaeTcst 00JbIIOE KOJMYECTBO TNIOOYISPHBIX CTPYKTYp, a BO BTOPOM — (UOPHIUISIPHBIX.
OO0bsicHUTE BO3MOXKHYIO IPUUUHY Pa3IMYHOTO CTPYKTypooOpazoBanus [1BX.
3. Ilo pe3ynpTaraM BHCKO3MMETPUYECKHX H3MEPEHHMH pPacCUUTaTh CPEIHEBSI3KOCTHYIH0 MM
STHIIEIITION036 B 6ersone mpu 25 °C (K=2.92-104, a =0.54). HaBecky mommmepa mMaccoii 0.0365
T pacTBOPSJIM B MUKHOMETpe 00bemMoM 14.56 mit. [lepBonavanbHbIil 00beM pacTBopa 10 mit.

Tp-ns, C V1=10.0 mn V2=12.0 mn V3=15.0 mn V4=20.0 mn V5=30.0 M
232.65 262.62 254.7 243.99 242.1 237.69

4. Kaxue oTIn4Ms UMEET TepMOMEXaHHUECKasi KpUBast Ul CUIMTHIX aMOP(HBIX MTOJUMEPOB 110
CPaBHEHHMIO C JTUHEHHBIMU aMOP(GHBIMU MTOJIMMEpPaMU?




5. VYkaxure OCHOBHOE OTJIMYHE  BBICOKODJIACTMYECKOTO  MOJMMEpa OT  OOBIYHBIX
HU3KOMOJICKYJISIPHBIX BEIIECTB, €T0 arperaTHoe U (a30BOE COCTOSHUS.

Na3-3
1. Mexaam3m (QoTomonumepusanuu BHHUIWACHXIOpUAA. Kak BiuseT Temmeparypa Ha
CKOpOCThb peakiuu 1 MM nosmepa?
2. BnwusHEE MPOTHBOMOHA U MOJISPHOCTH CPEABl HA CKOPOCTh KATUOHHOW MOJUMEPU3AIIHH.
3. Tlonumepuzanuio BUHWIITHIOBOTO 3(prpa BHI3BIBAET:

1) nwuTHi B TOMyONIE
2) xmopun onoa (IV) B 6enzoie
3) OyTwuMTH# B TeTparuapodypaHe

[TpuBenuTe MEXaHU3MBI.
4. JlokaxuTe, YTO CKOPOCTh KATUOHHOM MOJIMMEPU3alli BbIILIE PaJUKaIbHOM.
5. Ouenure 3¢(HEKTUBHOCT, MHTHOWUTOpPA, €CIM B OTCYTCTBHE MHTHOMTOpa 1 Kr MOHOMepa
3aroJMMepu30BalIcs 3a 12 4yacoB, a ¢ J00aBKOH 2 T THAPOXMHOHA 32 6 MECSIIEB B TEX JKE YCIOBHUSX.
Na3-4
1. Ha ocHoBanmu BenmuynH Q M € paccuuTarh 3HAYEHHS I1 W 2 JUISI TApbl COMOHOMEPOB
Axpwitamun (1.2 u 1.3) u Akponeun (0.85 u 0.73).
2. TloctpouTh muarpaMMy cOCTaB COMOJIUMEPA — COCTaB HCXOAHON CMECH MOHOMEPOB.
3. OxapakTepu30BaTh COCTaB COMOJIUMEPA U paCIpe/ie]ICHIE 3BEHbEB.
4. PaccunTtaTh COCTAB COIMOJIMMEPA MPH COCTABE MCXOMHOU cMecH MOoHOMepoB 1 = 0.37 u f, =
0.63. [Ipu HanM4KUK a3€0TPOMHON CMECH OMPEEIUTh HA AUarpaMMe TOUKY a3e0Tporia.
Kpurepun onenuBanus:
«3auer», B ciayuyae BBIMOTHEHHUS BCEX 3ajad M 3aJaHUil, WM «HE 3a4eT», B Cllydae
HEBBINOJIHEHUSI XOTS Obl OJHOTO 3aJaHMsl; WCIPABIICHUS JIENAIOTCS 10 BBICTABICHUS OLICHKU
«3a4er».

OT4eTsI 110 1a0OPaTOPHOMY MPAKTUKYMY .

Bormpocs! 151 TOATOTOBKY K BBINOJIHEHUIO JJAOOPATOPHOIO IPAKTUKYMA:

OxapakTepu3yiiTe 3aBUCUMOCTb MOJIEKYJSIPHOM Macchl IOJIMMEPOB, MOJYYEHHBIX
METOJIOM PAJUKaJIbHOM MOJIMMEPU3ALNU, OT Pa3IUYHBIX (PAKTOPOB (KOHLIEHTpALlMH MOHOMEpA,
MHUIMATOPA, epelaTukKa LIeTIH, BpEMEHH CUHTE3a, TEMIIEPATYphl).

[IpuBeauTe MOJHBIM MEXaHU3M IMOJIMMEPHU3ALMU aKpHJIaMua METOAOM paJuKalbHOM
MOJMMEPHU3AIMH B BOJIE 1O/ BIUSHUEM Nepcyib(aTra aMMOHHMS.

Kak o0OpabateiBatoTcsi pe3ysbTaThl BHCKO3UMETPUUYECKUX H3MepeHuii? YUrto Takoe
OTHOCHUTEIIbHAs, YJelIbHas U MpHUBEeACHHas BA3KocTh? Kak ompenensercs XapakTepuCTUUecKas
BSI3KOCTb?

TpeboBanust no opopmIIEHUIO OTUETA:

TutyneHBI JTUCT sABISETCA MEPBOW CTpaHMILIEH OTYeTa MO J1abopaTopHO pabore U
CITY>KUT UCTOYHHKOM MH(POPMAIIHH, HEOOXOIUMOM JIJIs TIOMCKA U 00pabOTKH JJOKyMEHTA.

Ha tutynapHOM mucTe oTdeTa Mo JabopaTopHOl pabore 00s3aTeIbHO MPUBOIATCS
CIIeyIOIIMe JaHHbIE: - HAaUMEHOBAHME BBIIIECTOSIEH OpraHu3aluy; - HaMMEHOBAaHHE THIIA

y4eOHOrO 3aBeCHHs; - HAMMEHOBaHWE YyueOHOro 3aBeleHHs;, - Kadeapa, TPOBOASIIAS
nmabopaTopHble pabOTHI; - HOMEp JabopaTOpHON PabOTHI; - Ha3BaHHE JIAOOPATOPHOU PAOOTHI; -
JaHHBIE O TpPyNIE W CTYAEHTE, BBHIMOJIHSABIIETO Ja0OpaTOpHYI paboTy; - MJaHHBIE O

npernoiaBaTesie, MPOBEPSIONIETO OTUET CTYIEHTA o JabopaTopHOil paboTe; - TOpo U TOJI.

[Tpu mpoBepke mpenoaaBaTeneM CTyJeHYECKHX OTUYETOB 0 TabopaTopHbIM paboTaMm Ha
TUTYJIBHOM JIMCTEC MMPEIIOAaBaTCICM 3alIMChIBAOTCA 3aMCYaHus 110 OTUETY.

B otuere mo maGopaTopHOil paboTe 00s3aTeNbHO OJDKHA OBITH yKa3aHa Ieib (Iesn)
nabopaTopHOM pabOTHI U 3a1a4u, HAa KOTOpPHIE ObLIa pa3ouTa Melb.



B oTtuere mo mabopaTopHoii paboTe 00s3aTENHHO AOHKHBI OBITh YKA3aHBI TEOPETHUYCCKUE
CBEJICHUS, HEOOXOAMMBIC IS BBIMOJIHEHUS J1TAOOPATOPHON pabOThI U MPHUBEICHBI MEXaHHU3MbI
pEeaKInid, JIe)Kalie B OCHOBE U3YYCHUS B paMKaXx JIa0OpaTopHOi paboTHI.

B KoHIIEe TeopeTHUeCKUX CBEACHUN MOMEIIASTCs OMUCAaHKUE JTa0OPaTOPHON YCTaHOBKH,
YKa3bIBAIOTCS HMCXOJHBIC JTAaHHBIC IO J1a0OpaTOpHOW padoTe. MPHUBOIATCS BCE MOJIYYCHHBIC
JTAaHHbIE, pacueTsl U rpaduyeckre MOCTPOCHUS, HEOOXOAUMBIC JUIS JOCTHKCHHS 1enu (1iemeii)
nabopaTopHO pabOTHI.

Otuer mo naboparopHoit paboTe 00s3aTENBHO JOKEH COACPKATh BBIBOJBI TIO
nabopaTopHOii pabdoTe. BbIBOBI 10 1a00paToOpHOI paboTe JOKHBI OTPpaXaTh (HaKT JOCTHIKEHHUS
e 1abopaTopHO paboTHI.

Criucok ucrnoib3yeMoit JimtepaTypbl CIIMCOK HCIIONB3YyEeMOH JINTepaTypbl oopmMisercs
B cootBercTBuu ¢ [OCT P 7.05 — 2008.

Kputepuu orieHnBaHus:

«3aueT», B ciTydae JOCTHXKEHHS BCeX IeNiel U 3a1a4 J1abopaTopHOii paboThl, BHIIOTHEHHUS
BCEX TpeOOBaHMH K 0(OPMIICHHIO OTYETA, «HE 3a4eT», B CIIydae HEBBITOIHEHHS XOTS ObI OJTHOTO
TpeOOBaHU; HCIIPABICHHS EJIAIOTCS 10 BHICTABICHUS OLICHKHU «3a4eTy.

3. OueHOYHBbIE MATEPHAJIBI HTOTOBOT0 KOHTPOJIsA (IPOMEKYTOYHOW aTTecTalluu) U
KPHUTEPUH OLleHMBAHUS

3ayer B 6 ceMmecTpe MPOBOAMTCS B MUCHMEHHOW (OopMe W BKIIOYACT 33JaHUS TI0
MEXaHHU3MaM peaklui CHHTe3a U XUMHUYECKOH MOIU(UKALIUY TTOTUMEPOB.

[Ipumeps! 3ananuii:

1. Hanrcath mOMHBIN MEXaHU3M PaJUKaIbHOM MOJMMEpPHU3alui CTUPOJIa B IPUCYTCTBUU
MOIXOJIANIECTO KaTanu3aropa. Kak MoxkHO cHH3UTH MM 00pa3yrorierocs mojmmMepa?

2. Hamwucate peaknuy, NPUBOASIIME K TMOJYYCHHUIO TOJIMMEPOB M3 CIEIYIOIINX

MOHOMEPOB:
a. ATHJICHTIIMKOJIb + TUXJIOPaHTHIPU]] Tapa-(hTanieBoil KUCIOTHI,
b. reKcaMeTHIICHIMaMKH + ceOallMHOBast KUCIIOTa

3. HanucaTp NOIHBIA MEXaHNU3M MOJIMMEPU3ALUN CTUPOJIA C LENBIO MOTYUYEHHS POAYKTa
¢ y3kuM MMP u Boicokoit MM. Yka3aTh HE0OX0AUMBIE YCIOBUS MTPOBEIEHUS IpoIecca.

4. Kak MOXHO OCYIIECTBUTH CIIMBKY IOJIMMETAKPUIOBON KHCIOTHI — IOJYYHUTh Iellb
[IMAK?

5. Hanmucate MNOMHBIM MEXaHU3M KAaTUOHHOW NOJIMMEpU3AlUU CTUPOJA. YKa3aTb
HE0OXO0JUMBbIE YCIIOBHS MPOBEACHUS MTpolIecca.

6. HanucaTh peakiuio IMOJyuyeHHs IOJUYPETaHOB. YKazaTh HEOOXOJMMBIE YCIOBHS
IIPOBECHUS IIpoLecca.

IIpu BeICTABIEHUM 3a4€Ta YUUTHIBAIOTCS PE3YJIBTAThl TEKYILETO KOHTPOJISI BBIIIOJIHEHHUS
yuebHoro mnaHa, mnposepstomme MOIIK 1.2, MOIIK 1.3, UOIIK 2.1, UOIK 2.3, T..
HOJIOKHUTEIbHBIE OLIEHKH 32 KOHTPOJIbHBIE paOOThI, BHIOJHEHNE 4-X MHIUBUIYabHBIX 3a/IJaHUMH,
BBITNIOJIHEHHE J1a00paTOPHOTO IPAKTUKYMa. Pe3ybTaThl 3aueTa ONpeIesitoTCs OLIEHKAaMU «3a4eT»
WIN «HE3AYET».

DK3aMeH NpoBOAMTCA B (opmMe YCTHOrO OTBETa Ha BOMNPOCHl MO OuWJeTaM.
OK3aMEHAIMOHHBIA OMIIET COJEPXKHUT 2 TeopeTHUecKux Borpoca, nposepstommx MOIIK 1.1,
HNOIIK 2.2. Tperuii BOIpOC COACPKHUT 3aJaHHUE, KAacarolleecsl MEXaHM3MOB MOJYYEHHUS
KOHKPETHOT'O MOJIMMEpa U XapakTepuCTUKH ero cBoicTB (mposepsercs MOIIK 2.1 u UOIIK 2.2).
IIponomxurenbHOCTD SK3ameHa 1,5 Jaca.

ITpumepbl 5K3aMEHAIIMOHHBIX OHJIETOB.

buner 1.

1.MoHoMep, OaMromMep, MakpoMOJIEKYJa, MOBTOPSIOLIEECS 3BEHO, MOJIUMED, CPEIHSAS
CTeNeHb MOoJuMepu3auuu. ['omMomonuMepsl, comnonuMepsl. Pasznuunble KiaccuuKauu
oJMMepoB. ToIosorus MakpoMOJIEKyJJIIPHBIX LIETIEH.



2. TepmonuHamMuyecKMW  acCmeKT  MMOJMMEPHU3alMM  BUHUJIBHBIX ~ MOHOMEPOB.
[Tonumepu3zanmoHHO-IETIONIMMEPU3ALIMOHHOE  paBHOBecre. KuHeTrhueckas  pa3pemuMocTb
MOJIMMEPU3AIIH, PEAKIIMOHHAS CITIOCOOHOCTH MOHOMEPOB.

3. 1. Cunre3 nmonmmuaMu0B uepes conb Al

buier 2.

1. KondurypaunonHas uzomepus MaxpoMoisiekyid. KoHurypanuoHHbIE YpOBHHU.
CrepeoperyisipHble TOJIUMEPBI.

2. KuHernka paJuKadbHON MOJMMEPH3AIMN BUHWIBHBIX MOHOMEpPOB. AHaIU3
YpaBHEHHUS CKOPOCTU PaIUKaIbHON MONUMEpHU3aui. MoJeKyIIpHO-MacCOBbIE XapaKTEPUCTUKU
MOJIMMEPOB, MOJIYYEHHBIX METOJIOM PaJIUKATIBHOMN MOJTUMEPU3ALIUH.

3. OtBepkaeHNE HEHACHIIIEHHBIX TOIUI(PUPOB.

buner 3.

1.  Makpomoiiekyibl B pacTBopax. [ uapoanHaMuyecKkue cBOMCTBa MaKpOMOJIEKYI B
pactBope. Bs3kocTs.

2.  Karmonnas IIM. Ponp temmeparypsl U IpHPOABI pacTBOPHUTENS. MOHOMEPHI U
KaTaJu3aTOPbl, MEXaHU3M (JIEMEHTAPHBIE aKThI — POCT, OOPHIB U MIepeiada [eMu ), MOJIECKYISIPHO-
MacCOBBI€ XapaKTEPUCTUKH MOTUMEpoB. KHHeTHKa KaTHOHHOU MOJTUMEPHU3AIIIH.

3. CuHTe3 MOJMCTUPOIIA IT0 METOAY <CKUBBIX)» IIeTIeH (ITOJUMEpH3aITs ¢ YIacTHEM
nepeHoca 3aekrpoHa (Na-HadTanuH).

Pesynbrarel  3K3aMeHa ~ ONPEAENSAIOTCS ~ OLGHKAMU  «OTJIMYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIBHO», «HEYAOBICTBOPUTEIBbHO». Kpurepuu 3K3aMEHAIMOHHONW OICHKU:
«HCYIOBIICTBOPUTEIIBHO» - HE3HaHWE JHMOO OTPBHIBOYHOE IMPEJACTABICHUE O MarepHale,
BKJIFOUEHHOM B CIIMCOK BOIPOCOB JUIS CAAa4yd SK3aMeHa, HEyMEHHE ONEepUpOBaTh MOHATHUIMU
JTUCLUIUIMHBI; TUIOXO0€ 3HAHME PEKOMEHJIOBAHHOW JIUTEpaTypHl, HEYMEHUE JIOTUYECKH
OTIpEICIEHHO M TOCJIEI0BATEIbHO M3JIaraTh OTBET; «YJOBIIETBOPUTEIHHO» - ()parMEeHTApHBIC,
MOBEPXHOCTHBIE 3HAHUSI MaTepuala, 3aTPyJHEHHUS C UCIIOJIb30BAHUEM MMOHATUMHOIO armnapara u
TEPMHHOJIOTHH, HEIOCTATOYHOE 3HAHHWE PEKOMEHJIOBAHHOW JIUTEPaTypbl,  HEAOCTATOYHO
JIOTUYHOE ¥ apTYMEHTUPOBAHHOE M3JIOKCHHUE OTBETA;,  «XOPOIIIO) - 3HAHHUE KITFOUEBBIX TIPOOIIEM
U OCHOBHOTO COJIEpXaHHs MaTepHuala, BKIFOYEHHOTO B CIIMCOK BOMPOCOB ISl OCTYMAIOMINX B
acIMpaHTypy, YMEHHE ONEPUPOBATH MOHATHUSIMU MO CBOCH TEMAaTHKE, B IIEJIOM JIOTHYECKH
KOPPEKTHOE, HO HE BCErJa TOYHOE M APryMEHTHUPOBAHHOE H3JI0KEHHUE OTBET; «OTIMYHO» -
rIyOOKOE 3HaHME BCEro MaTepuayia, CBOOOJHOE BIIaJIEHWE MOHSATUWHBIM anmapaToM, HayYHBIM
A3BIKOM U TEPMHHOJIOTUEW, 3HAHUE OCHOBHOW JMUTEPATYPbl U 3HAKOMCTBO C JOMOJIHUTEIBHO
PEKOMEHI0BAaHHOMW JIUTEPATYPOH, JIOTHYECKH MPABUILHOE U YOSAUTEIbHOE U3JI0KEHUE OTBETA.

4. OueHo4YHbIe MATEPHAJIBI 1JIsl IPOBEPKHU OCTATOYHBIX 3HAHUH (chOPMHUPOBAHHOCTH
KOMIIeTeHI i)

Tect

1. Bomnpoc Ha cootBerctBue (MOIIK 1.1.)
ConocTaBiieHUE MOHSATHUS M ONPEICTICHHS TOTO MOHSITHS
Bomnpoc OTBeT
TeMIIepaTypa, Ipu KOTOPOH MOJIMMEP pa3pymiaeTcs B
TemmepaTypa XpyNnKOCTH  [MOMEHT JOCTH)KEHHUS Tpejiesa BhIHYKISHHON
PIACTUYHOCTH
TeMIeparypa, Ipu KOTOPOU MPHU OXJIaXKACHUN
[OJIMMEP CTAHOBUTCS TBEPIBIM, YaCTO MPO3PAYHBIM,
a cBOOOHEIN 00beM gocTturacT 2,5 % ot 00beMa
rera
TeMIeparypa, Ipu KOTOPOU pa3BUBAIOTCS
HeoOpaTumMble AehopMaIiu

TeMnepaTypa CTCKJIOBaHHUA

TemnepaTypa TEKy4eCTH




Bompoc OTBeT

TeMIIepaTypa, Py KOTOPOH MOJUMEpP IPETEPIIEBAET
HEeoOpaTUMbIEe U3BMEHEHUS! CBOEH XUMHUECKOM
CTPYKTYPBbI

TeMIIepaTypa, IIPU JOCTUKEHUN KOTOPOH
TemmnepaTypa IUIaBlI€HUST  [IPOMCXOAUT pa3pylLIeHUE KPUCTAININYECKON
CTPYKTYpPBI OJUMEPOB.

Temmneparypa TEpMUYECKOMN
NECTPYKLIAN

2. Bomnpoc Ha BeIOOp Heckonbkux Bapuantos oTBeToB (MOIIK 1.2)
BepHbIiME OYIyT YTBEPKACHUS .....
A [BBICOKODIIACTHHECKOE COCTOSIHMUE - HEPABHOBECHOE,

€JIAKCAIIIOHHOE COCTOSIHUE

[OJTUMEP B BHICOKOAJIACTHYECKOM COCTOSIHUY - TBEPIBIH 110
arperatHomy, aMmopHBIH 110 Ha30BOMY COCTOSTHUIO
BBICOKO3JIACTUYECKHE CBOWCTBA BOCCTAHABIMBAIOTCS TIPH
C. |mpexpamieHuu AeHCTBHS CHJI, BBI3BIBAIOIIMX JIe(OpMalnH,
CBsI3aHHBIE C TTOJIBUYKHOCTBIO CErMEHTOB MaKPOMOJICKYJIbI
BBICOKO?JIACTUYECKOE COCTOSTHUE XapaKTEPHO TOIBKO IS
[OJIMMEPOB
[IpY HATPEBaHUU WIIM PACTBOPEHUU HAOIIIOIACTCs
E. |meoOpatumasi moTepst BRICOKOAIACTUYECKUX CBOMCTB
oOpasia

B.

3. Bompoc Ha Bb160p Heckonbkux Bapuantos otBeToB (MOIIK 1.2)
YcioBusi, He00X0AUMBIE ISl OCYIIECTBICHHS MPOIecca KPUCTAIUIH3AIMY OJTMMEPOB - ...:
OT1BeTHI
MaKkCcHMaJIbHas )KeCTKOCTh MOJMMepa
PEryJISPHOCTh XUMHUYECKOTO U T€OMETPUUYECKOTO CTPOCHUS
MaKpPOMOJIEKYJT
BBITTOJTHEHHE YCJIOBHI IJIOTHOW YITAKOBKH MAKPOMOJIEKYJI
BHEIOOP TEMIEPATypbl KPUCTAJUIU3AINH BBIIIIE TEMIIEPATYPhI
CTCKJIOBAHUS TIOJMMEpa
BEIOOD TeMIepaTyp KpucTan3anuu Hike Tc monumepa

Bompoc nHa kopotkwuii oteet (MOIIK 2.2)
4. TonbKo JIJIsl MOJIMMEPOB XapaKTepHa 00JIaCTh MO HOMEPOM ... Ha TEPMOMEXAHHYECKOU
KpHUBOWU
OTBETHI
3
11

Aedopmayus

I
I
I
‘ !
e T L
Temnepamypa

5. Bomnpoc nHa ogun otet (MOIIK 1.3.)
[TomuMepsl HEeNb3s IEPErHaTh, Tak Kak...



HEBO3MOKHO CO3/1aTh TEMIIEPATYpPY, AOCTATOYHYIO JUIS Ilepexoaa
[OJIMMEPOB B ra3000pa3HOE COCTOSIHHUE

[py TeMIiepaType, HeoOXOAUMOM I EPErOHKU MOIUMEPa, TPOUCXOIUT
ero XUMHUYECKOE Pa3IoKEeHHE

[10JIMMEPBI HE MEPEXOAST B JKUJAKOE COCTOSIHUE

OJIMMEPHI CYHIECTBYIOT TOJILKO B TBEPJIOM arperaTHOM COCTOSTHUU
[OJIMMEPHI CYHIECTBYIOT TOJILKO B aMOp(hHOM ($a30BOM COCTOSIHUU

6. Bomnpoc na ogun oret (MOIIK 2.1.)
JIJ1s1 KakuX TOJTMMEPOB XapaKTepHO HabyxaHue?
BCE IMOJIMMEPHI ITPH PACTBOPEHHUH MPOXOST CTAINI0 HAOyXaHHS
CIIMTHIX

JTMHEMHBIX
a3BETBIICHHBIX
OJMMEpHl He Ha0YXaroT

7. Bomnpoc Ha ogun otet (MOIIK 1.2.)
TepMomexaHnvecKasi KpUBast MOKA3bIBAET 3aBUCUMOCTb ...
nedopMaliuu OT TeMIEepaTyphbl
HaNPsHKCHUs OT JedhopMaruu
HANPSDKEHUS. OT TEMIIEPATYPhI
nedhopMaIiy 0T BpEMEHH
HANPsHKCHNUE OT BPEMCHHU

8. Bompoc Ha oxun otBet (MOIIK 2.1)
Ha3oBHuTe CHHTETHYECKOE BOJIOKHO:
JTaBcaH
XJIOIIOK
BHCKO3a
[IEPCTh
I1EJTK

9. Bompoc Ha oaun otBet (MOTIK 2.2)

10. Bompoc Ha oqun otet (MOIIK 2.2)

Craaus nommMepH3aly, Ha KOTOPOH MPOUCXOANUT 00pa30BaHUE aKTUBHBIX IIEHTPOB,

Ha3bIBAETCH. ..
MHUIMAPOBAHHE
KOHICHCAIUs
MHTUOMpOBaHUE

aleMu3anus

3aMeIeHne

11. Bonpoc Ha oaun otseT (MOITK1.2)
CrpykrypHoe 3BeH0 -CH2-CH(CgHs)- conepxutcs B MakpoMoJIeKyJiax. ...
MOJICTHPOIIA
nonvdeHosa
noJan0eH30I1a
MOJIMATUIICHA
nojugeHuIeHa




12. Teoperudeckue BOIPOCHI, mpenonaratiue passepHyTbiit orBer (MOIIK 1.2, MOTIK
2.2., UOIIK 1.3.):

HazoBure a5emeHTapHble cTa iy LEMHOMN MOIMMEpPU3alIUU.

MoxHO 7 Ha3BaTh IMOJMMEPOM JIMHOJIEBYIO KHUCIOTY, LEJIIIOJI03Y, MOJUIPONUICH?
[Touemy?
CH3-CH2-CH=CH-CH2-CH=CH-CH>-CH=CH-(CH2)7-COOH (dhopmysa TuHOJIEBON KHCIIOTHI)

B monmmepax, HaxoAMIMXCs B BSI3KOTEKYYeM COCTOSHHHM, MOTYT TIPOSIBISATHCS
nedopManuu:
1. ynpyrue 2. BRICOKOdIAacTUYeCKUe 3. HeoOpatumbie 4. PacTspkeHus

B dyem 3akmouaeTcsi XUMHYECKOE WHHIMMpOBaHWE moiumepusanuu? I[lpuBenute
pUMephl HanboJee pacIpOCTPaHEHHBIX HHUIIMATOPOB, HAMMUIIUTE PEaKLUU UX pacraja.

Kakwue cy1iecTByIOT criocoObl peryIupoOBaHus MOJIEKYJISPHOM MacChl MOJIUMEPOB MPU UX
cuHTe3e?

IIo KakOMy BHAOY HOHHOM noJmmmepusaliui  MOryT OBITE IMOJIYUCHbI IIOJUMEPBI U3
MMpEaACTaBJICHHBIX HUXKC MOHOMCpOB?

a}cnz=f|;@ 6) CHy=CH ) CH=CH
CH, OCH,CH; COOCH;

Kakue ¢akTopsl BIMSIOT Ha COCTAB CONOJIUMEpPA NP PaJAUKAIBLHON CONOIMMEpHU3aun?

PaccmoTpuTe BO3MOXKHOCTH LMKIIN3ALMU B IIPOLIECCE MOJUKOHIAEHCALUU CIEAYOIINX
MoHomepos: a) HO-(CH2)2-OH + HOOC-(CH2)m- COOH , 6) H2N-(CH2)m-COOH npu m ot 2 1o
10. Ha xako#i craguu peakuuu LHUKJIM3alMs CTAaHOBUTCS BO3MOXKHOM? KakoBbl JOMUHUpYIOLINE
(dakTopbl B ONpEAEIEHUU HAMNpPaBIEHUS B CTOPOHY LUKIU3aLUU WIM B CTOPOHY JIMHEHHOM
MOJIMKOHAECHCAnun?

Kak otpaxkaeTcst cTrepeoperysipHOCTb LEMM IOJUAKPUIOBOM KHUCIOTHI Ha CTEIECHb
IIPEBPALICHMS IIPU IIPOTEKAaHUU PEaKLUU aHTUIPUAU3ALNN?

HNudopmanus o paspadoTunkax

bepesuna Enena MuxaiinoBHa, KaHIuJaT XWMHUYECKHX HayK, JOIEHT, Kadeapa
BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHMM  HalnMOHaIbHOrO  MCCIenoBaTesbcKoro  TOMCKOTO
rOCyJJapCTBEHHOTO YHUBEPCUTETA, TOLCHT.



